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PABOYAS ITPOTPAMMA

[Ipenmer (xypc): Xumus (6a30BbIi YPOBEHB)

Knacc: 8-9 kmaccrul

KonnyecTBo uwacoB mo ydeOHOMYy muiaHy 8 ki. -2 4. B Henemwo, 684. B rog, 9xia. — 2 4 B
HeJelr0,68 4.B o

CocraBnena B cootBeTcTBUM ¢ DenmepanpHOi pabouel MporpaMMoOi MO yd4eOHOMY IMPEAMETY
«Xumus»

CocraButenb: yuntelb XxuMun MouceeBa B.A.

YueOHuku:
e Tabpuensn O.C., OctpoymoB WN.I'., CnagxoB C.A. Xumus 8 knacc.-AO"Uznarenscto"IIpocsemenne",2023
e Tabpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A. Xumus 9xnacc.-M.:IIpocBemmenne,2024

c.XunkoBo, 2024 r.



IHOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00I11ero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM TPOrpaMMbl OCHOBHOTO 00IIIEr0o 00pa30oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHOl paboueld MporpaMMel
BOCITUTAHUS U C YUYETOM KOHIIEIIINY MPETNOoaaBaHus y4eOHOTO mpeaMeTa « XUMUsD)
B 00pa30BaTelIbHBIX opranm3anusx Poccuiickoit denepanum.

[Iporpamma 1o xuMuM NaéT TPEJCTABICHUE O IMENAX, OOIMEeH CcTpaTeruu
oOy4eHHs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTro
MpeaMeTa,  YCTaHaBIMBacT  0Os3aTENbHOE IpeIMETHOE COJIepIKaHueE,
MpeayCMaTpUBACT PACIPENCIICHHEe €ro 10 KiIaccaM W CTPYKTYPUPOBAHHE 10
paszzenaM M TeMaM MPOTPpaMMbl MO XHUMHH, OMPEIEISIeT KOJUYECTBEHHBIC U
KayeCTBEHHbBIC XapaKTePUCTUKHU COJIep>KaHus, PEKOMEHTYEMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XHMHH C y4€TOM  MEKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBs3€H, JIOTHKH y4eOHOTO TMporecca, BO3PACTHBIX
O0COOEHHOCTEW  O0ydYarolmuxcsi, OMpeaeNseT BO3MOXHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHOU
MporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKkKe TPEOOBAHHMHA K
pe3ynbTaTaMm 0Oy4YeHHS XUMUHU Ha YPOBHE IEJIeH U3ydeHUS MPeaMeTa U OCHOBHBIX
BHJIOB Yy4eOHO-ITIO3HABATEIIBHOM JCATCIBHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTO CoJIepKaHUsI.

3HaHME XHMHH CIYXUT OCHOBOM Il (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaromierocs, ero MpeACTaBICHU O MaTepuaIbHOM CIMHCTBE MHUpPa, BAKHYIO
posib WrparoT (GopMUPYEMbIe XUMHUEH TMPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
DHEPTUU M 00 HBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHUS TI00aTbHBIX
npo0sieM yCTOWYMBOIO Pa3BUTHS YENOBEYECTBA — CHIPHEBOM, HIHEPreTUYECKOMH,
MTUIIEBOM M KOJIOTHYECKON O€30IacCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealiu3aliid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00111el 1 QYHKIIMOHATBEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJaromuxcsi, HABBIKOB HMX CaMOCTOATCIBHOW  Y4YEOHOW  JIeATEIhHOCTH,
OKCIIEPUMEHTAILHBIX W HCCICAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK

B
MOBCEHEBHOM XKM3HU, TaK U B TPOPECCHOHAILHOMN ACSITEITLHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBACT OCHOBBI
IIEJIOCTHOTO B3TJISA/1a HA €UHCTBO IPUPOIBI U YEIOBEKA, SIBIISETCS OTBETCTBCHHBIM
ATanoM B (POPMUPOBAHUYU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOUTUXCS;



CHOCOOCTBYET (DOPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-
HAaY4YHBIM 3HaHUAM, K IIPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00YUYarOITUXCS.

JlanHble HampaBiieHHs B OOyYEHMHM XMMHUU OO€CHeuMBarOTCs CrenupuKoin
comepkaHusl  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIACTCA  TEAaroTHYeCKH
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HayKH XMMHHM Ha ONPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 00111eT0 00pa3oBaHus OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIIUMUCSI CUCTEMBI MEPBOHAYAIBHBIX TMOHSTHUI XUMHH, OCHOB
HEOPTraHMYECKOM XHMHU © HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSATUN
OpraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XMUMHUHU copMHpOBaHA HAa OCHOBE
CUCTEMHOTO moaxoja k €€ uzydeHuro. CoaepkaHue CKIAAbIBACTCA U3 CUCTEMBI
MOHATUI O XUMUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakuuu. OO0e 53TH CHUCTEMBbl CTPYKTYPHO OPraHM30BaHbl IO TMPUHIIUITY
MOCJIEIOBATEILHOIO Pa3BUTHSI 3HAHUM HA OCHOBE TEOPETUUECKHUX MPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J{. 1. MeHnaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBA3H;

— TpeACTaBICHUM 00 DJIEKTPOJUTHUYECKON JUCCOIMALIUM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE OAMIIUMPUUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHSI K JPYyroMy, BBITIOJNHSS (QYHKIIMA OOBSCHEHUS W TPOTHO3ZUPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJIYYCHHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU CHOCOOCTBYET  (HOPMHPOBAHUIO
MPEJICTABJICHNUS O XMMHUUYECKOW COCTABIIAIOIICH HAYYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHUCTEeMHOW NpHUPOJIbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM TO3HAaHUs B Hayke. M3ydeHne XMMHUU NOPOUCXOAUT C MPHUBICUCHUEM
3HAHWI W3 paHee H3YUYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpYKalOIHUA MUDPY,
«bunonorus. 5—7 knacce» u «Puszuka. 7 Kiacey.

[Ipy w3ydyeHWM XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOH KYJbTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (DOPMUPOBAHMM CUCTEMBI XMMHYECKUX
3HAHUW — BaKHEUIIUX (PAKTOB, MOHSATUN, 3aKOHOB U TEOPETUUECKUX MOJO0KECHUH,
JOCTYITHBIX 0O0OOIIEHUN MHPOBO33PEHUECKOTO0 XapakTepa, S3blKa HAayKH, B



OpUOOIIEHMH K HAy4YHbIM METOJaM TO3HAHUA TPU M3YYEHUH BEIIECTB H
XUMHUYECKUX peakiui, B GOPMUPOBAHUH M PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Yy4eOHO-NIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JeSITENbHOCTH, OCBOGHHMU TIPaBWJI 0O€30MacHOr0 OOpaiieHusi ¢ BEHIeCTBaMU B
MOBCEHEBHOM >KU3HMU.

[Ipu u3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HauYEHHE MPUOOPENH TaKHUe 11, KaK:

— (QopMHupOBaHUE WHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHATUIO PEIICHUH,
CIIOCOOHOM aTaTUPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBHSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHUS] HA  CHCTEeMaTHYEeCKOe IpUOOIIEeHUE
o0ydaromuxcs K CaMOCTOSITEIIbHON MO3HABATEIBHON ACSITENbHOCTH, HAyYHBIM
METO/JaM MO3HaHUs, (GOPMUPYIOUIUM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEW K
XUMUH,

— o0ecrieueHne yciaoBui, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00yHarOIIUMHUCS
OMbITa Pa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHMUS M CAMOIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), WMEIOINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanne oOmeld (QYHKIIMOHAIBHOW H €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHUU OOBSICHATHL M OLECHHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHpA, UCIHOJIb3Yysl 3HAHWSA U ONBIT, MOJYYEHHBIC NMPU H3YYECHUU
XUMUH, TPUMEHITh WX MpPH PEHIEHUH TPOoOJeM B TIOBCETHEBHOW >KMU3HU W
TPYAOBOM IEATENBHOCTH;

— (¢dopMupoBaHHEe Yy OOYydYarOUIUXCS TyYMaHUCTUYECKUX OTHOILICHH,
NOHUMAaHUSI UEHHOCTH XHMHYECKUX 3HAHUU [JI1 BBIPAOOTKH 3KOJIOTHUYECKH
11EJIECO00Pa3HOr0 TOBEJEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSAX
COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCHIHMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOodUIIs M HAMPABIEHHOCTH JajJbHEHIIETO
o0ydeHUsI.

OOmee YMCIO dYacoB, OTBEACHHBIX I HW3YYEHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 vacoB (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COIJEP KXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibLHbIe XUMHYECKHE MOHATHSA

IIpenmer xumuu. Posib XMMHUM B KW3HU 4YelIOBEKa. XUMUs B CUCTEME HAyK.
Tena wu BemectBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpEratHoe COCTOSHHE
BemiecTB. [loHsiTHE O MeToAaX MO3HAHUSI B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CniocoOnI pa3aeneHus cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HIeMEHTbl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U ClOKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB.
3akOH TMIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAsT AaTOMHas Macca.
OTHOCUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMHUYECKOr0 AJIEMEHTa B
COCIMHEHHH.

KonnuectBo BeniectBa. Mosnb. MonsipHas macca. B3anmocBsi3p KoJn4uecTBa,
Macchl W 4YHCla CTPYKTYPHBIX €AWHHUIl BemlecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMUYECKHUE SIBIICHUS. XUMHUUYECKasl PEakiusl U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI Macchl BelIeCTB. XuUMudeckue ypaBHeHus. Kmaccudukanms
XUMHUYECKUX peaKIil (COeMHEHUS, PA3I0KEHUS, 3aMEeILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, paBmiIaMu pabOThl B JTa0OpaTOpUU H
npuémMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OPYIOBAHUEM, U3YUYEHHUE U OMKCAHHE
(u3MYecKuX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢u3nueckux (IJIaBJICHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCALMsI BOJbI) U XMMHUYECKHX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEIHOW MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIOTOM) SIBIIEHUM, HAOII0/IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasimokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOUN KHUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKeHHE TUIIPOKCHU]IA
Menu (II) npu HarpeBanuu, B3auMOJIeCTBUE Kele3a ¢ pacTBopoM conu meau (II),
U3y4YeHHE CIOCOOOB pPa3eNIeHUs] CMECEil: ¢ MOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BbITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadus, mpoBecHNE OYUCTKH MOBAPEHHON
COJIM, HAOJIOJICHHWE W  ONHCaHUE  pPe3yJbTAaTOB  IMPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWSI MACChl, CO3JaHUE MOJIENEH MOJEKYJ
(1mapocTep>KHEBbIX).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — aimeMeHT U mpoctoe
BemecTBO. Haxoxaenue kuciopona B mpupojne, (U3MYECKHE U XUMUYECKHUE
cBorictBa (peakuuu rtopenus). Oxcuabl. [Ipumenenue xucmopona. CrocoObl



MOJIyYeHUsI KHUCIIOpoJia B J1a0OpaTopuud W MPOMBIIUIEHHOCTH. Kpyropopot
Kuciopojaa B mpupojie. O30H — ajuioTpornHas MoAu(pUKaIs KUCIOpoa.

TeroBoit 3(¢deKT XUMUYECKON peakIuu, TEePMOXMMHYECKUE YPaBHEHUS,
9K30- W SHJOTEPMHUYECKHE peaklUHuu. TOIIMBO: yrojib M METaH. 3arps3HEHUE
BO3/IyXa, yCWICHUE MapHUKOBOTro 3 (PeKTa, pa3pyieHue 030HOBOTO CJIOSI.

Bomopon — asnemeHT m mpocrtoe BemecTBo. Haxoxaenue Bomopoaa B
npupoae, ¢GU3MYECKHE U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nosyuyeHus. Kucnotsl u conm.

Monsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMHUUECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBA BOJbl. Boma Kkak pacTtBoputesib. PacTBOpHI.
HacepilieHHble M HEHACHIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Jid BELIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJIbl. OCHOBaHUS.
Pose pacTBOpOB B mpupojie U B KU3HU 4YelioBEKa. KpyroBopoT BOJbI B MPUPO/IE.
3arpsi3HeHHe NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranumdeckux coeauHenuii. Oxcuasl. Kimaccudukarus
OKCUJIOB:  cosieoOpasyromniue (OCHOBHBIC, KHCJIOTHbIe, aM(oTepHbIe) W
HecoseoOpazyronme. Homenknatypa oOkcujoB. @DU3MYECKHE U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccudukanuss ocHoBaHWM: MIEIOYM HM  HEPACTBOPUMBIC
ocHoBaHusl. HomeHkiarypa ocHoBaHuUM. (DU3MUECKHME U XUMHYECKHUE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknatypa kucinoT. Ousndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHOcTH MeTauioB H. H. bekerona.
ITony4yeHnue KUCIOT.

Comu. Homenkiarypa coneil. @uU3n4ecKue M XUMUYECKHUE CBOMCTBA COJIEH.
Ilonyuenue comnen.

I'eneTnueckas CBsI3b MEXKIY KJIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEJICTICHUE COJACPKAHUS KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBONCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aMMOJICHCTBUSI BEIIECTB C KUCIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS W
npeKpaiieHus TropeHus (Mmokapa), O3HAKOMJICHHME C O0Opa3llaMH OKCHUIOB U
OMMUCAaHHWE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIIO3HABAHME M H3YyUYCHUE
CBOMCTB BOJI0poJia (TOpeHHE), B3auMojelcTBrHE Bojopoaa ¢ okcujgoMm Mmeau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOIIOJICHUE OOpa3lioB BEICCTB
KOJUYECTBOM 1 MOJb, HCCIEOBAHUE OCOOEHHOCTEW PaCTBOPEHUsI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C OMPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BELIECTBA, B3aWUMOJCHUCTBUE BOABI C METAJJIAMHU
(HatpueM © KajbiueM) (BO3MOXHO HCIOJB30BaHUE BUIECOMATEPUAIIOB),



UCCJIEIOBAaHUE OOpa3lOB HEOPraHWYECKUX BEUIECTB PAa3IUYHBIX KIACCOB,
HaOJII0/ICHNEe U3MEHEHUS OKPACKU UHJIMKATOPOB B PAaCTBOPAxX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojencTBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHUCIIOTHI,
KUCJIOT C METAJUIaMH, pPEaKkluid HEeUTpalu3aluu, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METajlla JAPYIMM M3 pacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTANIBHBIX 3a/lad Mo TeMe «BakHeliine KiIacChl HEOPraHMYEeCKHX
COEIMHEHUID.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckas cucremMa XUMHYECKHX
yieMenToB JI. WU. MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHuCIUTEILHO-BOCCTAHOBUTE/IbHbIE PEaKIIUU

[lepBble MOMBITKK KiIacCU(PUKAMK XUMHUYECKUX 3eMeHTOB. l[loHsiTHe O
IPYINNaxX CXOJHBIX DJIEMEHTOB (ILEIOYHBIE U WIEJIOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIE 00pa3yoT aM(pOTEPHBIE OKCU/IBI
Y TUJIPOKCUIBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cuicTeMa XMMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa.  KopoTkomepuomnas u  JJIUHHOMEpUoAHas  (HOpMBI
[Tepuoanueckont cucrembl xumuueckux sneMeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. Ouznyeckuil CMBICI TOPAAKOBOIO HOMEpA, HOMEPOB IIepUOJaa U
TPYNIIBI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3otonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aroMOoB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMUYECKOIO
3JIEMEHTA 10 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsl paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U IEPUOJAM.

3nauenue [leprnoanueckoro 3akoHa u [lepuoanyeckoil CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — y4y€HbIM u
rPaXKIAHUH.

Xumudeckas cBs3b. KoBaneHTHas (TOJisipHass YW HEMOJSIpHAs) CBSA3b.
DIEKTPOOTPULATETBHOCTh XUMHYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIH.
ITpouieccel OkUCIeHUs U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3ydeHHEe oO0pa3loB BEHIECTB METAUIOB W HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PacTBOPaMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX  PEaKIUi
(ropenue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmuoie ceéasu



Peanuzanmsi MeXIpEeAMETHBIX CBSI3€M IIPM M3YyYEHHHM XMMHM B § Kiacce
OCYUIECTBJISIETCS. 4Y€pe3 UCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYUYHBIX
IOHATHM, TAK W MOHATUH, SABIAIOLNIMXCS CUCTEMHBIMU JUISl OTAEJIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHBbIE TOHATHSA: HAY4YHBIA (PaKT, TMIOTE3a, TEOpUs,
3aKOH, aHalu3, CHUHTe3, Kilaccuukaus, MNepUOJUYHOCTb, HaONIO/IEHNE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBIICHUE.

@u3uka: MaTepus, aTOM, DOJEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIHI,
M30TOIIBI, PAAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKAM 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKHe BEIUYUHBI, €IUHULIBI
U3MEpEHNUs, KOCMOC, TUIaHETHI, 3BE€3/1bl1, CoNHIIE.

buomnorus: porocunres, aApixanue, ouocdepa.

['eorpadus: armochepa, ruapochepa, MHUHEpaIbl, TOPHBIE TOPOIBI,
IIOJIE3HBIE UCKONAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITACC

BemecTBo U XUMHYeCKasi peakums

Ilepunonnueckuint 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHECHHMM CBOWCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KalMs, KaJIbLUA W HX
COCIMHEHH B COOTBETCTBMM C IIOJOKEHHMEM »3JIeMEHTOB B llepuoauueckoii
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHJBI XUMWYECKOW CBSI3H. THIBI KPHUCTAIIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IWYHbIM KJIaccaM HEOPTaHHYECKUX
COEIMHEHUH, TEHETUYECKas CBI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKUX PEaKIUi M0 pa3IuuHbIM MpU3HAKaAM (110 YUCITY
M COCTaBy YYacCTBYIOLIMX B pEaKIMH BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HAOTEPMHUUYECKUE PEAKLUU, TEPMOXUMUYECKHE
YPaBHEHUH.

[lonsitue o ckopocTH xumudeckoidl peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakuusax. [IoHATHEe O TOMOT€HHBIX U T'€T€POreHHBIX
peakuusx. [lonsarne o karamuse. [IoHsTHE 0 XMMHYECKOM paBHOBeCUU. DAKTOPHI,
BIMSIOIIME HA CKOPOCTb XWMHYECKOH PEaKUUHU U IIOJIOKEHHUE XHMHYECKOIrOo
PaBHOBECHSI.

OKHCIUTETBbHO-BOCCTAHOBUTEbHBIE ~ pEaKlUUU,  DJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEAKLIHH. CocraBnenue  ypaBHEHHUH



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMi C  HUCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHUECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Katronbl, aHnoHbl. MeXaHu3M JUCCOLMALUM BEIIECTB C Pa3IMYHBIMU BUIAMHU
xumMuuecko cBszu. CreneHs gucconuanuu. CUIbHbIE U C1a0bIe SJIEKTPOIUTHI.

Peakiiuu nonHOT0 0OMeHa. Y CIOBHS MPOTEKAHUS PEaKIil HOHHOTO 0OMEHa,
NOJIHBIE W COKpAIIEHHbIE HOHHbIC YypaBHEHHs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJICTABICHUNH 00 DJICKTPOJIUTHYECKON
nucconuanuy. KauectseHHble peakinyi Ha HOHBL. [IoHsATHE O TMAPOIN3E COTEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJIEIISIMUA KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX
BCI[ECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(x;mopuaa HaTpusi), UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKINu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE IIIEKTPOMPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IpPOLECCA AWCCOLMALMU KHCIOT, IIEJIOYed M COJIeH
(BO3MOKHO  HCIOJIb30BAHME BHUACO MAaTEpUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKM  TPOTEKAHHWs  peakluMid  HOHHOTO  OoOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHUWE BObI), OIBITOB,
WJUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIU
(ropenue, peakiuu pa3ioKeHUs, COCAUHEHUS), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C I[OMOIIBIO KA4YECTBEHHBIX pPEAKIUMW Ha HOHBI, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

Hemerajuiibl 4 MX COEIUHEHUSA

OO6mast xapaktepucTtuka TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue U (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOI€HOB. XMMHYECKME CBOMCTBA Ha IIPUMEpPE  XJopa
(B3auMOAEICTBHE C METaUlaMH, HEMETa/lIaMH, Iejio4amMu). XJIOpPOBOJAOPO.
ConsiHast KuCOTa, XUMUYECKHE CBOICTBA, IMOJy4YeHHE, NMpuMeHeHue. JleiicTBue
XJOpa U XJIOPOBOAOPOJA HA OPraHU3M YEJIOBEeKa. BaxHeuuine XJIOpUIbl U HX
Hax0XJICHUE B IIPUPOJIE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMUYecKkue cBoiicTBa cepbl. CepoBOIOpPOA, CTpOEHUE, (pU3MYecKue H
XUMUUYecKkue cBorcTBa. OKCHABI CEpPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (QU3MYECKHME W XUMHUYECKHME CBOHCTBa (oOmme Kak
MPEeACTaBUTEN Kjacca KHUCIOT U cheuudpuyeckue). XHUMHUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBINUIEHHOIO CHOCO0a MOJyYEHUS CEPHOM KHCIOTHI.
[Ipumenenue cepHoit KUcioThl. COM CEPHOM KUCTOThI, KAUECTBEHHAS PEAKIIUS Ha



cyibdar-uon. HaxoxneHnue cepbl M €€ COeIMHEHHMH B mpupoje. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OOmast xapaktepucTuka 3JaeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHHS. A30T, pacOpOCTPAHEHHE B MPUPO/IE,
¢bu3nyeckue U xumMnueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €T0
(duznyecKre 1 XUMUUECKHE CBOMCTBA, MojyueHue u npuMmeHenue. Conu aMMOHUS,
X QU3NYECKUE U XMMUYECKHNE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MOoJydeHue, (PU3MUECKHe U XUMHUUYECKHE
cBoiicTBa (0OIIME Kak TMpeACTaBUTENS KJacca KHUCIOT U cleuu(uuecKkue).
Hcnonb3oBaHWe HUTPATOB U COJIeM aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
yno0peHuii. XuMHU4eCKOe 3arpsi3HEHUE OKPYXKAroIIe cpeibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3JayXa, MOYBBI W BoAoéMoB). docdop,
aloTponHeie Moaudukanuu dochopa, ¢uUMUECKUEe U XHUMHUYECKHE CBOWCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, PU3NIECKUEe U XUMUIECKHUE CBOICTBA,
nosryderue. Mcnons3oBanne GocdaTtoB B KaUeCTBE MUHEPATBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHUS.  YTIEepoid,  aJJIOTPOIIHbIE
Monu(UKallUK, PACHpPOCTPAHEHHE B Mpupone, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepoaa B npupojie. OKCuabl yriiepoja, ux
¢uzuyeckue U XUMHUYECKHE CBOMCTBA, JIEUCTBME Ha JKUBBIE OpPraHU3MBI,
MOJIyYeHUE W MPUMEHEHHE. DKOJOTHUYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rino0GanbHOrO TOTEIJICHUS KJIMMaTa, MMapPHUKOBBIN
s dext. YronbHas kucaotra U €€ coyu, ux GU3NUEeCKue U XUMHUYECKHE CBOMCTBA,
nojyuyeHue U TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHBIC MOHITUS 00 OPTraHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, MIMIEPUH, YKCYCHasl KHCIIOTA).
[IpupogHbie HWCTOYHUKH YTIIEBOJOPOAOB (Yyrojb, NTPHPOAHBIA Ta3, HeDTH),
NPOAYKTHI WX TepepadoTku (OEH3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsaTre 0 OMONIOTHYECKH BaXKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJAaxX — U UX
pojii B OKM3HM UeJIoBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemnuii, ero ¢mu3nyeckue W XHMHYECKHE CBOHCTBA, TIONYYCHHE H
npuMmeHeHue. CoenuvHeHHUs] KpeMmHHs B mnpupone. OOmmue mnpeacTtaBieHus 00
okcunie kpemaus (IV) u kpemuueBoit kuciore. CUIUKAThI, UX HCIOJb30BAHUE B
OBITY, B MPOMBIIIUICHHOCTH. BaxkHeliline CTpOUTENbHBIE MaTepHallbl: KEpaMHKa,



CTEKJIO, 1IEeMEHT, 0eTOH, jkene300eToH. [IpobieMbl Ge30MacHOro MCIONIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4YeHUE 00pa3I[0OB HEOPTAHMUYECKUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
MIPOBE/ICHUE KAaY€CTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOII0IeHUE MTPU3HAKOB
UX TMPOTEKaHUs, OMBITHI, OTpaXkarolue (QU3NYEeCKUe M XHWMHUYECKHE CBOMCTBa
TaJIOTEHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHME C 00pa3lamMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl W €€  CcOoeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEpUAIIOB), HAOJIOIEHHE Mpolecca OOyIJIMBaHUS caxapa MoJl IeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3YYEHHUE XUMHYECKUX CBOWCTB
pa30aBIEeHHON CEPHOU KUCIIOTHI, IPOBEICHNE KAaUeCTBEHHOU peaKIuy Ha Cybdar-
MOH W HAOJI0JIeHWe TpHu3HakKa e€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUUYECKUMU
cBoiicTBaMu a3ora, (Gochopa M HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUi, MOTyUeHHE,
coOupaHue, paclo3HaBaHWE W HW3YYCHHE CBOWCTB aMMHakKa, MpPOBEICHHE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHUS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOICHCTBUE KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IBIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YUYECHHE Mozenen
KPUCTAIUTMUECKUX pEemIETOK anMasa, Tpaduta, (QynepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIECTB AKTHUBUPOBAHHBIM YITIEM U
YCTPONCTBOM MPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE M HU3y4yeHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBeJIEHUE KauyeCTBEHHBIX peakuuid Ha kapOoHaT H
CUJIMKAT-WOHbl WM M3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEN CHJIMKATHOM IIPOMBINUIEHHOCTH, PEIIEHUE 3SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxxHenme HeMeTallIbl U UX COCTUHECHHUS.

MeTaJiibl 1 X COCTMHEHUS

OO61mast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepumoamueckon cucreme xuMuueckux diemeHtoB /[l .
MenneneeBa u cTpoeHusi atomMmoB. CTpoeHHE MeTaJuioB. MeTayuindeckas CBs3b U
METaJUIMYECKasi ~ KpHUCTAUIMYECKass  pelI€TKa.  DJIEKTPOXMMHUYECKHI Pl
HarpspDKeHU mMeTtauioB. dusnyeckue U XMMUYECKUE CBOMCTBa MeTauioB. Oomiue
CcrocoObl MoyyeHus: MeTaioB. IloHATHE O KOppPO3UM METAJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTaimb, YYTyH, MIOPATIOMHHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U TPOMBIIIICHHOCTH.

[Ilenounsie meTamabl: nosioxkeHue B Ilepuoamyeckoil cucremMe XMMHUYECKHUX
sanemeHToB . . MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHHUE B MPHUPOJIE.
du3nuecKue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIBI U



TUAPOKCUABl HaTpus W Kanud. [IpuMeHeHue MIEeIOYHbIX METauIOB M HX
COCIUHCHUM.

[[lemoyHO3EeMENBHBIE METAIBI MAarHUd W KaJblIMK: TIOJOKEHHUE B
[Tepuomnueckon cucreme xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOXJeHHE B npupojie. Duznueckue u XMMUYECKUE CBOMCTBA MATHUS
U Kanblusa. Baxueliue coequHEHHs KalblUs (OKCHUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CITOCOOKI €€ yCTpaHEeHUS!.

AJtoMUHUN: TIos0)keHue B [leproinueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
. 1. MenaeneeBa, CTpOCHHE aroMa, HAXOXKAEHUE B mpuponae. Pusnmyeckue u
XUMHUYECKHE CBOMCTBA aFOMHHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
AIFOMUHUS.

Kenezo: nonoxenue B [lepuoauueckoii cucreme XMMUYECKUX 3I€MEHTOB /I,
N. MenneneeBa, CTpOEHHE aroMa, HAaxXOoXxAeHUe B npupoae. dusznueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbl, THAPOKCHIBI U comu xkenesa (II) u sxenesa
(III), ux cocraB, CBOWCTBA U MOTYUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C o0Opa3llaMiM METAJJIOB W CIUIABOB, WX (DU3UYECKUMU
CBOMCTBaMH, M3Yy4Y€HHE PE3YyJbTATOB  KOPPO3UHU  METAJIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJbIIUSl W HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  HCIOJIb30BAaHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  IMPOTEKAHUS
KAUECTBEHHBIX PEAKIMil Ha MOHBbI: MArHWs, KaJlblUs, AJIFOMUHMS, IUHKA, JKEle3a
(IT1) u xxene3za (I11), meau (II), HabmrogeHNE M ONMKMCAHUE TIPOILIECCOB OKPAITHBAHMUS
IJJaMEHH WOHAMU HaTpusl, Kalus U Kaiblusid (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB THAPOKCUIA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEHIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxHelmme
METaJUIbl U UX COEAUHEHUS.

XuMUS ¥ OKPY:Ka0UIas cpeaa

BemectBa m Marepuasibl B MOBCEIHEBHOM KW3HHM 4eEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuid B ObiTy. [lepBas momonrs npu
XUMHYECKUX 0KOTax U OTPABJICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpYKawIleh cpeabl (MpeenbHas I0mycTUMast
KOHLIeHTpanus BeuiecTs, aanee — [1/IK). Ponb xuMun B pelieHUH 3KOJIOTUYECKUX
pooIIeM.

Xumuueckuii IKcnepumenm:

M3yueHHe oOpaslloB MaTepuajioB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHbIC
MaTEepHAIIbI).

Mesrcnpeomemmnuwie ceasu



Peanuszanus MexnpeIMEeTHBIX CBs3€d MpU HM3ydeHMM XMMHMM B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BaHHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSTHN, TaK U TIOHATUHN, SIBJSIIOIIMXCS CUCTEMHBIMU JJISI OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4HBIH (DaKT, TUIOTe3a, 3aKOH,
TEOpus, aHajdu3, CHHTE3, KIacCupUKalus, MNEPUOJUYHOCTh, HAOIIOJCHHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIENb, SBJICHUE, IapHUKOBBIM
a3 eKT, TEXHOIOTHS, MAaTEPUAITHI.

®duszuka: Marepus, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
HOJYNPOBOJHUKHU, JAMDJIEKTPUKH, (POTOJIEMEHT, BELIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, r'a3, paCTBOP, pPACTBOPUMOCTH, KpUCTAITNIECKas
pemérka, CryiaBbl, (U3NYECKUE BEIWYUHBI, €IUHHUIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢otocunTes, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIC
yA00peHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPadbl, TOPHbBIE MOPOJBI,
M0JIE3HbIE UCKOIIaeMbI€, TOILTUBO, BOJHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA ITPOI'PAMMBI 11O
XUMHUHAU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yJNbTaThl OCBOEHUS IMPOTPAMMBI OCHOBHOTO  OOIIEro
00pa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOy4deHUsS XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEILHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMHU M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIecTBe MpaBUJiaMd U HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COIUATIM3AIIMN 00YUYarOIINXCS.

JInyHOCTHBIE  pe3yibTaThl  OTpakalOT  TOTOBHOCTh  OOyYarommxcs
PYKOBOJICTBOBATbCS ~ CHUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUd U
pacuIMpeHue OnbITa AeSITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHMSA:

[IEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJBTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HaCIEIUI0, TOHUMAHUSI 3HAUYCHHUS XUMUUYECKOM HAyKU B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIJIANIETh JTOCTOBEPHOW HH(pOpPMAIMEH O
NEPEAOBBIX JOCTUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATENIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JESTENHHOCTA, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JCSATEIHHOCTU TIPHU
BBITIOJITHEHWN Y4EeOHBIX, TI03HABATENbHBIX 3a/lay, BBIMOJHEHUHW XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3JaHUN YUEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B IIpollecC€ JTOM y4eOHOM NESATEeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBO€ TOBEJAEHHWE M TOCTYNKH CBOUX TOBApUILEH C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWMHYECKOM pPEaKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBIISIOIIUE
OCHOBY I TIOHUMAHUS CYIIIHOCTH HAYYHOM KapTHUHBI MHUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEIOBEKAa C
IPUPOJHON CPENO, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NO3HABATEIbHBIE MOTHBBI, HAIIPABICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOJUMBIC MJii OOBSICHEHHS HAOII0JIaeMbIX MPOIIECCOB U SIBJICHUMH,
MO3HABATEIILHON, WH()DOPMAITMOHHOW M YHUTATEIbCKOW KYJIbTYPhI, B TOM YHUCIIC
HABBIKOB CAMOCTOSITEIbHOM pPabOThI € Y4YEOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYMHBIMU TEXHUYECKUMH CpPEACTBaMH HH(DOpMAIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYyYEeHHMIO M TMO3HAHUIO, JIHOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K €caMOOOpa3OBaHMIO, MPOEKTHOW U HCCIEIOBATEIbCKOM
JESATeNIbHOCTU, K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTU U YPOBHSI OOyuY€HHUS B
JanbHEHIIEM;

4) popMupoBaHUs KYJIbTYPbI 310POBbA:

OCO3HAHME IEHHOCTU JKW3HHU, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKM Ha 3JI0pOBbIM 00pa3 KU3HU, OCO3HAHUE TMOCIEIACTBUU W
HETMPUATHE BPEIHBIX MPUBbIUEK (YHIOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHUS ),
HEOOXOJUMOCTH  COOJIO/IEHUSI TpaBWiI OE30MAaCHOCTH TpU  OOpaIleHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TPy10BOI0 BOCIUTAHUA:

WHTEPEC K MPAKTHUYECKOMY M3yUEHHUIO TTpodeccuii U Tpyaa pa3aTudHoro poja,
YBOKEHUE K TPYyAy M pe3yibTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIM BBIOOD
WHJIUBUAYAJILHOM TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsI ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENIHON MpodecCuOHaTbHOM AESTENHHOCTA U PA3BUTHS HEOOXOAMMBIX YMEHUI,
TOTOBHOCTh aIalITUPOBATHCA B MPOPECCUOHAIIBHON CPEJIE;

6) ’K0JIOrHY€eCKOro BOCIIMTAHUA:

HKOJIOTHYECKH 1€JIeCO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CylIECTBOBAHUS, TOHUMAHHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opasza KHU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3/10pOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJCHUS
paBuJ 0€30I1aCHOTO MOBEJEHUS MTPHU paboTe C BEIIeCTBAMHU, a TAK)KE B CUTYallUsX,
YIPOXKAKOIMIMX 340POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU MU3YYECHUU XUMHH, JJIs
peleHns 3a1a4, CBA3aHHbIX C OKPY>KalOLEed NPUPOIHON CPENOM, JJIsl TOBBIIECHHUS
YPOBHSI  9KOJIOTUYECKOW  KyJIbTYpPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel HUX pEelIeHUs MOCPEIACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B IO3HABATEIILHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAUYUMbBIC IJIA
dbopMHpOBaHUSA MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIUI, TUNIOTE3a, (DAKT, cUCTEMa, MPOIIeCC, SKCIEPUMEHT U JIPYTroe.), KOTOpPbIe
UCIIOJB3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUEOHBIX NpPEAMETaXx M IMO3BOJIAIOT Ha
OCHOBE 3HAHHWU W3 ATUX MPEAMETOB (POPMHUPOBATH MPECTABICHUE O IEJIOCTHOU



HAy4YHOU KapTHUHE MHUpA, U YHUBEpCaAIbHbIC yueOHbIe NeHCcTBUS (ITO3HABATEbHEIE,
KOMMYHUKATHBHBIE, PETYJSATHUBHBIE), KOTOpblE 0OecrneuynBaioT (popMupoBaHue
FOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YueOHOMU
NESATEIbHOCTH.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

ba3oBble 1ornueckue aAeiicTBU:

YMEHHUSI MCMOJB30BaTh NPHUEMBI JIOTHUECKOTO MBIIIJIEHUSI NMPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUN (BBIACIATH UX XapaKTEPHbIC
MPU3HAKHU, yCTAaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSATUSIMU), UCHOJb30BAThH
MOHSTHUS 711 OOBSICHEHUS OTJIEIBHBIX ()AaKTOB U SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALUU XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIE CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYX ICHUS (MHAYKTUBHbBIC, N€IYKTUBHbIC, 10 aHAJIOTUN),
JIeNIaTh BHIBOJIBI U 3AKITIOYCHUS;

yMEHUE TMPUMEHSTh B TIpOlLleCCe TO3HAHUS TOHATHS (NIpeJAMETHbIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3yEeMbIC B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTAa), XUMHUYEecKas QopMysia U ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEelIeHUH Y4eOHO-IT03HABATENbHBIX 33/a4, ¢ y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBIAThL U XapaKTePU30BaTh CYIIECTBEHHBIE
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3M U
IPOTUBOPEUHSI B U3y4aeMbIX MPOIECCaX U SABJICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMNPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KayeCTBE OCHOBBI i (DOPMUPOBAHUS THIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

MPUOOPETEHUE OMbITa IO TUIAHUPOBAHUIO, OPTraHU3AMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHUE Ha0doJaTh 3a XOJOM IMpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, PopMyIHpOBaThH 00OOIIECHUS H
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHUS, COCTABIISITH OTUYET
0 MpoJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH WH(HOPMAIIHIO
pPa3TUYHBIX BUJOB U (OPM MPEICTABICHUS, OIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIIPAaBOYHBIE
nocoobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHHWBATh MPOTHUBOPECUMUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE NPUMEHATh Pa3INYHbIE METOJbl U 3alpPOChl MPU MOMCKE U OTOOpE
uH(OpMAMM MU COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIMMBIX MJi BBIIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33Ja4 OMpPeNeIEHHOrO THIIA, MPUOOPETEHHE OIbITa B
o0JacTh  UCHOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYpOH aKTMBHOI'O MCIIOJIb30BaHUS PA3JIMYHbBIX IIOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BBIOUPATh ONTUMANIbHYIO (POPMY MpeAcCTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4l HECIO0XXHBIMU CXEMaMH, JHarpaMmMaMu,
npyrumu popMamu rpaduKu U UX KOMOMHAITUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UPOBATH B Ipouecce YydyeOHOU W
UCCJIEIOBATENbCKON N1eATENbHOCTH MH(OPMALMIO O BIMSHUM MPOMBIIIIIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSHHUE OKPY’KAIOIIEH IMPUPOIHOU
CpEbl.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NelCTBHUS:

YMEHHS 3aJilaBaTh BOIPOCH (B XOJ€ Juanora W (Wih) JUCKYCCHHU) TIO
CYLIECTBY  OOCyXJaeMol  Tembl, (QOpPMYJUPOBAaTH CBOU  IPEIJIOKECHUS
OTHOCHUTEJIBHO BBITIOJHEHUS MPE/JI0KEHHOM 3a1auH;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThl  I[MO3HABATEIbHOU
JEATENbHOCTH B YCTHBIX M IHCBbMEHHBIX TEKCTaxX; Jelarb MPE3eHTALNIo
pE3yJIbTaTOB BBIMOJIHEHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUs1 y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JESATENIbBHOCTH  IPU  pPEUICHUH
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4éTa OOIIMX HMHTEPECOB M COIJIACOBAHMSI
no3unui (oOcyxaeHusi, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPAUHALIMS
COBMECTHBIX JEHCTBUM, OIpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE 1eHCTBHUS:

YMEHUE CaMOCTOSITEJIbHO ONPENEsATh UENH JAEITebHOCTH, TUIAaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSTENHHOCTD, BEIOMpPATh Hanbosiee d3(hPEeKTUBHBIE CITOCOOBI PEIICHUS YUSOHBIX U
[IO3HABATEIBHBIX 3a/ad4, CAaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
[PEJIOKEHHBI  QJITOPUTM JACHUCTBUM IPU  BBINIOJHEHUM 3aJaHUM C YYETOM
MOJIyYEHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUSX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO PE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
UCII0JIb30BaTh U AHAJIIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMble B YCJIOBUH 3aJaHUM.

NPEAMETHBIE PE3YJIbTATDBI

B cocraBe nmnpeaMeTHBIX pPe3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOTO
COJIep KaHMsl, YCTAHOBJIEHHOTO JIaHHOM (QeaepanbHOl paboueid Mporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMHUCA HAy4yHbI€ 3HAHUSA, YMEHUS U CIOCOOBI



nercTBUl, crenudpuyeckue I8 NpPeIMETHOM obnacth  «XUMHUS», BHUIBI
NEATEIBHOCTY 1O  TOJYYEHUIO HOBOIO  3HAHWS, €ro HWHTEpIpeTaluH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITHsX.

K xonIy o0ydenus B 8 kjiacce mpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpOHAs M HEOJAHOPOAHAS), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas 10J1s1 XUMUYECKOTO 3JI€MEHTa B COCITMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHHS, XMMHUYECKasl peaKius, KiacCU(PUKAIMSA pPEaKIUi: peakiuu
COCOVMHEHUS, PEAKUHMH PA3JIOKECHUS, PEaKUUU 3aMELICHUS, PEaKUnuu
oOMEHa, 3K30- U SHIOTEPMUUYECKHUE PEaKIIUU, TEIUIOBOM 3P (HEKT peakinu,
AIpO aTOMa, JIJIEKTPOHHBIM CIOM aroma, aTOMHash OpOWTallb, pPagUycC
aToOMa, XMMHYECKasl CBSI3b, MOJIIPHAS M HEIMOJAPHAs KOBAJIEHTHAS CBS3b,
VOHHAs CBS3b, UOH, KaTHMOH, aHUOH, PACTBOP, MACCOBasl JOJIsI BEIIECTBA
(IpoueHTHast KOHLEHTpAI|s) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
MIPUMEHSITH ATU TTOHSATHUS MPU ONUCAHUH BEIIECTB U UX MPEBPAIICHUH;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJUKY JJIsI COCTaBJIeHHS (PopmMyn
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

e ONpENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENeHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUU IO
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAs W HMOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSIX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX IOJOXKEHUs B llepnomnueckor cucreme,
3aKOHOB COXPAaHEHMS MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHAa ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHMYECKUX DJJIEMEHTOB: pAa3JIN4yaTh TOHATHS «TJIABHAS
noarpymnma (A-rpymmna)» u «modounas noarpynna (b-rpynma)», Mansie u
OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnune «llepuonuueckass cucteMa XumMudeckux »diemeHToB [ U.
MenpaeneeBay C YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsjl sSApa, OOIIEe YUCIIO IEKTPOHOB
U pacrpeesieHUue uX Mo JIEKTPOHHBIM CIIOSIM);

KJaccu(pUIMPOBaTh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOUIUX B PEaKIMU
BEILECTB, N0 TEIUIOBOMY (P PexTy);

XapaKTepu30BaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPXKAasi OMUCAHUE MMPUMEPAMU MOJIEKYIISIPHBIX
YpPaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMPEBpaAlICHU B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYK)  MacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHYECKOr0 JjieMeHTa 1o (opmye
COEIMHEHH S, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEaKIUu;

MIPUMEHSTh OCHOBHBIC OIEPAIMU MBICTUTEIBLHON JNEATeIbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHUE, 0000IIeHUEe, CHUCTEMAaTHU3aIUI0, KiIacCUu(PUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUS CBOIICTB
BEIIECTB W XHMHUYECKHX PpEAKUUM, ECTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAOJIOJICHHE, W3MEpPEHUe, MOJCIIMPOBAHHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cieioBaTh ~ IpaBWJiaM  [OJb30BaHUA  XMMHYECKONM  TOCYJIOW U
nabopaTopHbIM  000pYy/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHUus C
BEIIECTBAMHU B COOTBETCTBMM C HWHCTPYKIMSIMU 110 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BeEMmIeCTB (BOAOpOAA H KHUCJIOPOJZa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEACIEHHON MAaCCOBOM JI0JI€W paCTBOPEHHOTO BEIIECTBA,
IJJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT ¢ TOMOIIbIO MHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHK U APYTHE).

K xonIy oOydenus B 9 kjacce npeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PAcCKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX TOHSITHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, IPOCTOE BELIECTBO,
CJIIO)KHOE€ BEIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakilusi, XUMUYeCcKas CBs3b, TEIUIOBOU d3(PdeKT
peakuuM, MOJb, MOJISIpHBIH ~ 00BEM,  pacTBOp,  DIIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS] IUCCOLMALMSA, PEAKIUA HOHHOIO
oOMeHa, Karajau3aTtop, XHUMHYECKOe paBHOBecHe, OOpaTUMbIE U



HeoOpaTUMBbIE peaKlUd, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEaKIIHH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCJIEHHUE U  BOCCTaHOBJICHUE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, MOHHAs,
METAJUIMYECKAs), KPUCTAJUIMYECKAsT PEHIETKAa, KOPPO3Usl METAJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peakuuu, MPeAeiabHO JOIyCTUMas
koHueHrtpanus [1JIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSIThH 3TU TOHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;
HCIIOJIP30BAaTh XUMUYECKYIO CHUMBOJIMKY JUISS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIUM;

ONPENEIATh BAJICHTHOCTD U CTENEHb OKUCIIEHUS XUMUYECKUX 2JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpPEeNeNEHHOMY KJIacCy COCOWHEHWH 1o ¢dopMmysaM, BHII XUMHYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, META/NINYECKas) B HEOPraHUYECKHUX
COCJIMHEHHUSIX, 3apsijl MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMU, TUI KPUCTAITUYECKOU
PELIETKH KOHKPETHOI'O BELECTBA;

packpbiBath cMbIci [lepuonnueckoro 3akona J[. M. MennaeneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAHHUE: OIMCHIBATH W XapaKTepU30BaTh
tabnuuynyto popmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
paziuuath MOHATHUS «rjaBHas noarpynna (A-rpynmna)» U «rnoOouHas
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOABl, COOTHOCUTH
0003HauYeHHUsl, KOTOpble HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsj sjapa, oOIee YHCIO JJISKTPOHOB W
pacmpeneneHue WX 0 DJEKTPOHHBIM CJIOSIM), OOBACHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHHUI B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

KJacCu(pUIMpPOBaTh XUMHUUYECKHUE JJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKHE Peakiuu (10 YUCIY UM COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEILIECTB, MO TEIJIOBOMY 3(P(HEKTy, M0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEIMUPUUECKUEC XUMUUYECKUC
CBOMCTBAa MPOCTBIX M CIOXHBIX BEUIECTB, IOATBEPKIAs OINUCAHHE
MpUMEpaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

COCTaBJSAITb YPAaBHEHUSI AJICKTPOJMTUYECKOW JTUCCOLMAIMM  KUCIIOT,
LIEJIOYEHN U COJIEH, ITOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXy BEIIECTBAMU PA3IUYHBIX KJIACCOB,;
pPacKphIBaTh CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKIUi
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCa 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBPANICHUN B Pa3INYHBIX
YCIIOBUSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYHO  MacChl
BEILIECTB, MAaCCOBYIO JIOJIIO XUMHUUYECKOTO »JJeMeHTa 1o ¢opmylie
COEIMHEHU S, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUUYECKON PEaKInu;

cOOJII01aTh rpaBuja  II0JIb30BAHUSA XUMHUYECKOU 110191 (0)71 u
7a0opaTopHbIM  OOOPYJIOBAaHMEM, a TaKXke NpaBuja oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSMH 10 BBITIOJIHCHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHHUI0O U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJICKUCIIOTO rasa);

MPOBOAUTL  pPEaKIMH, MOJTBEPXKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPUI-, OpOMUI-,
uoau-, kKapOonart-, ¢docdar-, cuiHMkar-, cyiabdar-, THAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUSI ¥ HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPaxX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMN MBICTUTEIIBHON JEATEILHOCTH — aHAIIN3
M CHUHTE3, CpaBHEHHE, O0O0OOIICHHE, CHUCTEMAaTU3aIUIO, BBISBICHUE
MPUYMHHO-CJICICTBCHHBIX CBS3CH — JIJI1 WM3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOABl TO3HAHUS —
HaOJIOZICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, JKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Koan4yecTBo yacoB
Ne HaumeHoBaHue pa3ieiioB u JuiekTpOHHbBIE (UG pPOBbIE)
n/n TeM MPOrpaMMbl Bcero Konrpoatubie Tpaxriieckue o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoTbI
Pazgea 1. IlepBoHayaibHbIe XUMHUYECKHE TIOHATHS
XuMusi — BaKHast 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bu6nuoreka [IOK
MPAKTUYECKOU IEATEIIbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BemecTBa u xXuMuieckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3zgen 2. BaxxHeiimme npeacTaBuTe/ i HEOPraHUYEeCKUX BellecTB
21 Boznyx. Kucnopon. [Tonstue 6 bubnmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o kucinorax g 1 bubnnoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [Tonsitie 06 5 1 1 bubnmoreka [IOK
OCHOBAaHUSX https://m.edsoo.ru/7f41837¢
4 OCHOBHBIE KJIacChl 1 | | bubmuotexa [JOK
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. [lepnoanueckuii 3axon u [lepuoauyeckas cucrema xummuieckux 3j1eMeHToB /I. U. MenaesieeBa. CTpoeHune aToMOB.
XumMnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH




[Iepuonnueckuii 3aKOH U

11 [lepuoanueckas cucrema . bu6nuoreka [IOK
XHMHYECKUX djieMeHToB Jl. M. https://m.edsoo.ru/7f41837¢
MenpneneeBa. CtpoeHue atoma
XuMHU4YecKas CB3b.

32 OKHUCIUTEIIBHO- 8 bubmmorera [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIE PEAKIINU
bubmuorexa [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PeszepBHoOe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68

[NPOIT'PAMME




9 KJIACC

Kosmn4yecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIie
Ne /i P Konrtpoabnbie | IIpakTnueckue (wpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
Pa3zgea 1. BemecTBo 1 XUMHYECKHE PeaKIMU
L1 IToBTOpenue u yriyOiaeHue 3HaHUN 5 1 bu6mmorexa LIOK
' OCHOBHBIX pa3JIeJoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuoteka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DNeKTpOoNUTHYECKAs JUCCOLMAIIHSL. 2 | 1 bu6nuoreka [IOK
' XHMMHUUYECKHUE PEAKIIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nen 2. HemeTa/uibl M UX COeIUHEHUS
21 OO6m1as XxapakTeprucTUKa XUMHUECKUX 4 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mast xapakTepuCcTUKa XUMHUECKUX
2.2 anemenToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa LOK
' TPYHIIHL. &P https://m.edsoo.ru/7f41a636
COGIIMHEHUS
OO6mras XxapaKTepruCTUKa XUMUYECKUX
23 aneMeHTOB VA-rpymmsl. A30t, pochop u ux 7 1 bubmmorexa LOK
' PYHHEL ASOT, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepucTUKa XUMHUECKUX
24 aneMeHToB [VA MIbl. YTIEpoa u 8 1 2 bubmmorexa [IOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHU U UX COETUHEHUS
Hroro no pazaeny 25




Pa3zgen 3. MeTa/sIbI M X COeANHEHUS

bu6mmoreka [IOK
1 i 4
3 Obmwe cpoficTBa MeTaiIoB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Bakueiiime MeTayuibl U UX COSIUHEHUS 16 hitps:/m.cdsoo.ru/741a636
Wroro no pazneny 20
Pa3znen 4. Xumus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepuanbl B >KU3HHU YeI0BEKa 3 bubnmorexa [OK
' B p https://m.edsoo.ru/7f41a636
Hroro no paznemny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







ITOYPOYHOE INTAHUPOBAHUME

8 KIIACC
KonuyecTBo DJIEeKTPOHHBIE
Ne 4acoB ara u@poBbIe
Tema ypoka A i pp
n/n U3y4YeHHUA o0pa3oBaTe/ibHbIE
Bcero
pecypchbl
[Ipenmer xumuu. Ponb
1 XVMMUU B )KU3HU YeJIOBEKA 1 bubmmorexa [IOK
' https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
) [TonsiTne o MeTo1ax ] but6mmoreka [IOK
MMO3HAHUSA B XUMHUHU https://m.edsoo.ru/ff0d227¢
[TpaxTnueckas padora Ne 1
«IIpaBuna paboThI B
3 J1a00pPaTOPHUH B TIPHEMBI 1 bubmorexa OK
paTopHit i ip https:/m.edsoo.ru/f0d23de
oOpaitieHus ¢ 1abopaTOpHBIM
000pyT0OBaHUEM
UucTele BellecTBa U CMECH.
4 Crioco0sl pa3aeneHus 1 bubmorexa TIOK
. P https://m.edsoo.ru/ff0d26ca
cMmeceit
ITpakTrueckas pabota Ne 2
5 «Paznenenue cmeceit (Ha | bu6mmoreka [JOK
NpUMeEpe OYUCTKU https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIM )»
bu6mmoreka [JOK
6 Ato oJe 1
TOMBLH MOTCRYIIR https://m.edsoo.ru/ff0d2a6¢
XUMHYECKUE FJIEMEHTBHI.
7 3HaKu (CUMBOJIBI) 1 bubmorexa [OK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX JIEMEHTOB
g [IpocTeie U CI0XKHBIE 1 bu6nuoreka [IOK
BEILIECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE | bubnuorexa LIOK
y4eHue https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSIHCTBA COCTaBa
BEILIECTB. XUMHUECKast
10 ¢dopmyna. BaneHTHOCTb 1 bubamorexa TIOK
pMy-Ia. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX
AJIEMEHTOB
OtHOCuUTENbHAs aTOMHAs
but6mmoreka [IOK
11 Macca. OTHOCUTENIbHAS 1

MOJIEKYJISIpHasl Macca

https://m.edsoo.ru/ff0d323¢




MaccoBas gois

12 XHAMHYECKOT'0 DJIEMEHTA B bubmorexa OK
https://m.edsoo.ru/ff0d350c
COCIMHCHUHU

13 KonunuectBo BemiecTRa. bu6mmoreka [JOK
Mons. MonspHas Mmacca https://m.edsoo.ru/ff0d5230
®OU3NYECKUE U XUMHUUICCKHUE

14 sIBIICHMS. XUMUYECKast bubmorexa TIOK

) https://m.edsoo.ru/ff0d37fa
peaxuus
IIpu3Haky u ycnoBus
15 MPOTEKAHUI XUMHUUYECKUX bubmorexa TIOK
poTexa https:/m.edsoo.nw/f0d3al6
peakuui
3aK0oH COXpaHEHUsI MaCcChl
16 BCIIIECTB. XMMHUYCCKHE bubmmorexa OK
HHECTE: https://m.edsoo.ru/fR0d3b88
YpaBHEHHSI
Breraucnenus KoamduecTBa,

17 MacChl BEIECTBA MO bubmuoreka [{OK
YPaBHEHUSAM XUMHYECKUX https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamms

18 XUMHUYECKUX PeaKIui bu6nuoreka [IOK
(coenuHeHus, pa3IoKeHus, https://m.edsoo.ru/ff0d3{34
3aMEIICHHS, OOMEHA)

M. B. JlomoHOCOB —

19 YYEHBIH-2HIUKIIOTICTHUCT. bu6nuoreka [IOK
O06o06mIeH e U https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3alys 3HAHUH
Kontponbnas pa6ora Nel o

but6mmoreka [JOK
20 TeMe «BemecTBa u
https://m.edsoo.ru/ff0d4290
XUMUYECKUEC PEAKITHI
Boznyx — cmech razos.

21 CocraB Bo3ayxa. Kucmopon bu6mmoreka [JOK
— DIIEMEHT U IIPOCTOE https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H
duznvecKre 1 XUMUYCCKUC
CBOIICTBa KUCIOpOAA

22 (peakuuy OKUCIIEHUS Bubmmorexa LIOK

peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstie 06
OKCHJIaX
CriocoObI MoTyYeHHs
bubmuoreka [{OK
23 KHCIIOpO/Ia B JIA0OPATOPUU H

MMPOMBIIIIJIICHHOCTH.

https://m.edsoo.ru/ff0d497a




[IpumeHeHue Kuciopoaa

TennoBoit 3¢ ekt
XUMHUYECKOHN pEaKIuu,

4 IIOHSATHE O bu6mmoreka [JOK
TEPMOXHUMHUYECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHUH, K30- U
SHAOTEPMUYECKUX PEAKIUAX
Tomnuso (HedTh, yrois u

55 MeTaH). 3arpsi3HEHUE bubnuoreka [IOK
BO3]lyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIEHUS
[TpakTuyeckas padora Ne 3

%6 1o teMe «llonyuyenue u bubnuorexa LIOK
coOupaH#e KHCIOpO/a, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBOMCTB
Bonopoxn — anemeHr u

27 prCfOCﬂBCH_ICCTBO. bubmorexa LOK

https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupozae
OU3NYECKHE U XUMUYECKUE
28 CBOICTBa BOJIOPO/IA. bubmmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
IIpumenenue Bonopoa

29 [TonsTHe 0 KHCHIOTaX U bu6mmoreka [IOK
COJIIX https://m.edsoo.ru/ff0d50d2

30 Crioco6bl TosTy4eHus bu6nuoreka [IOK
BOJIOpOJIa B TabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4

31 o teme «Ilonyuenue u bubnmnoreka [JOK
cobupaHue Boopoaa, https://m.edsoo.ru/ff0d442
W3y4YEHHUE E€r0 CBOMCTB)

1 Monsipablit 00BEM ra3oB. bubnuorexa LIOK
3akoH ABorazapo https://m.edsoo.ru/ff0d542e
Brruncnenus o6béma,

KOJIMYECTBa BEUIECTBA ra3a
33 10 €r0 U3BECTHOMY bubmmorexa [HOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH
00BEMY
Brruncnenus 00bEMOB ra3oB

34 M0 YPaBHEHUIO PEAKIIMU HA bu6muoreka [IOK
OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOLLEHUH Ta30B

35 OuU3NYECKHE U XUMUYECKUE bubnuoteka [IOK




CBOMCTBA BOJEI

https://m.edsoo.ru/ff0d587a

CocraB ocuoBanuii. [Tlousarue

Bbu6mmorexa [JOK

36
00 mHANKaTOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopurens.

Hacsbiennsie u
37 HEHACBHIIIICHHBIE PACTBOPHI bubamorexa [OK
n PacTBOPEL- https://m.edsoo.ru/ff0d5b40
MaccoBast oIS BEIleCcTBa B
pacTBope
[TpakTnueckas pad6ora Ne 5
1o reme «IIpurorosienue

38 aCTBOPOB C OMPEAECIEHHON bubmmorexa [IOK
P p . E) A https://m.edsoo.ru/ff0d5eba
MacCcoBOM AoJei
pPacTBOPEHHOTO BEMIECTBAY
Kontpomnsnas padora Ne2 o

39 teme «Kucnopoa. Boaopo Bubmorexa LIOK

POA- BOROPOA: https://m.edsoo.ru/ff0d6342
Bopa»
OKcHABI: COCTaB,
bu6mmoreka [JOK
40 Kiaccudukanus,
https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
ITonyuyenue u xumMu4eckue

A1 CBOMCTBA KMCJIOTHBIX, bubmuoteka [{OK
OCHOBHBIX U aM()OTEpHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHHUS: COCTaB,

42 KJIacCU(UKAITHS bubmorexa TIOK

L, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tonyuenue u xumMu4eckue bubnmnoreka [JOK
CBOWCTBa OCHOBAHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras,

m KnaconuKamms bubmuoreka [{OK

e, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [Tonyuenue u xumMu4eckue bubmmoreka [JOK
CBOICTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpennue):

46 HOMEHKJIaTypa, CrocoObl bubnuorexa LIOK
MOJIyYEHU, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBONCTBA
[TpakTuyeckas padora Ne 6.

47 Pemenue bu6mmoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a1a4
1o Teme «OCHOBHEIC KJIaCChI

https://m.edsoo.ru/00ad9b7¢c




HEOPraHUYeCKUX
COEIUHEHUI)

I'enernueckas cBsA3b MEKIY

bu6mmoreka [JOK

48 KJIaCCaMU HEOPTraHUYECKUX
. p https://m.edsoo.ru/00ad9a50
CO€JIMHEHUN
49 O6o0meHue u bubmuoreka [IOK
cUCTeMaTHu3alus 3HaHUM https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 mo
50 teme "OCHOBHBIC KJIACCHI bu6mmorexa [JOK
HEOPTraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
IlepBble TONBITKU
KJ1accupuKaluu
¢ bub6mmorexa [JOK
51 XUMHYECKHUX DJICMEHTOB.
https://m.edsoo.ru/00ad9ffa
ITonsiTHE O rpynmax
CXOJIHBIX DJIEMEHTOB
[Tepuoanueckuii 3aK0H U
5 ITepuoauueckas cucrema bubnuorexa [IOK
XUMHUYECKUX 3IEMEHTOB /J[. https://m.edsoo.ru/00ada52c
N. Menneneera
53 [lepuonpl, rpynimsl, bu6nuorexa [HOK
MMOATPYIIIBI https://m.edsoo.ru/00adas52¢c
54 Crtpoenue atomoB. CocTaB bu6mmoreka [JOK
aTOMHBIX s1ep. M3oTomnsl https://m.edsoo.ru/00ada342
CrpoeHune 3eKTPOHHBIX
55 000JI0YEK aTOMOB AJICMEHTOB bubmuoreka [{OK
ITepuoanueckont cucremsl /1. https://m.edsoo.ru/00ada6bc
U. Menneneena
XapakTepucTuka
XHMHYECKOT0 3JIEMEHTA 10
but6mmoreka [IOK
56 €ro MOJI0KEHUIO B
. https://m.edsoo.ru/00ada824
[Tepuoanueckoii cucreme /I,
U. MeuneneeBa
3nauenue [lepuonnyeckoro
3aKOHa  JUISL  Pa3BUTHSA
57 HayKku U npaktuku. [. U bubmorexa TIOK
Y P L https://m.edsoo.ru/00ada96e
MenneneeB — y4YEHBIM,
MeIaror v rpak/ 1aHuH
DNEeKTPOOTPUIIATETHHOCTh
TPOoTP bubnuoreka [IOK
58 aTOMOB XUMHYECKHX

9JICMCHTOB

https://m.edsoo.ru/00adaab8




bubmuoreka [{OK

4! 1
>9 OHHA XHMIcckad cBASH https://m.edsoo.ru/00adac34
60 KoBanenTtHas nossipaast 1 bubmuoreka [{OK
XHUMHUYECCKas CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanienTHas HemonsipHast | bu6mmoreka [JOK
XUMHYECKAas CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [JOK
2 1
6 Crenems okucieHus https://m.edsoo.ru/00adae28
OKHCIIUTENLHO-
63 BOCCTAaHOBUTEJILHEIE 1 Enbmrorexa IIOK
https://m.edsoo.ru/00adb076
peakuuu
64 OKHUCIUTeNN U | bubmuoreka [JOK
BOCCTAHOBUTEIIHN https://m.edsoo.ru/00adb076
KonTtponbnas pabora Ne4 o
65 Teme «CTpoeHue aroma 1 Eubmorexa IIOK
p ' https://m.edsoo.ru/00adb486
XUMH4YECKad CBI3bY
Pe3epBHEI YPOK.
66 O6og eHI/IeyII/: 1 bubmmorexa HOK
m . https://m.edsoo.ru/00adb33c
CUCTEMAaTH3alMs 3HAHUHI
Pe3epBHBIN YPOK.
67 OGog eHI/IeyII:I) 1 bubmorexa [IOK
B . https://m.edsoo.ru/00ad9cb2
CUCTEMATU3AIA 3HAHUH
Pe3epBHBIN YPOK.
68 O6og eHI/IeyIEI) 1 bubmmorexa [OK
H . https://m.edsoo.ru/ff0d61c6
cucTeMaTu3aIysI 3HaHUH
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME




9 KVIACC

KoauvectBo DJIEeKTPOHHbIE
Ne 4acoB ara mu(poBbIe
Tema ypoka A bp
n/n HU3y4eHUs o0pa3oBare/bHbIE
Bceero
pecypcbl
IIeproanueckuit 3aKoH.

1 [Tepuonuueckas cucrema ) bubnuorexa HOK
XUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adb59e
J1. 1. MenaeneeBa
3aKOHOMEPHOCTH B

) W3MEHEHUHU CBOMCTRB 1 bubmuorexa [JOK
XUMHUYECKUX BIIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u

3 HOMEHKJIaTypa 1 bubmmorexa [IOK

P https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEUIECTB
Bunrsl xuMuueckoi cBs3H
bu6mmoreka [IOK
4 Y TUIIbI KPUCTAJUINYECKHUX 1

.. https://m.edsoo.ru/00adbac6
pPEETOK
KonTponbHas padora Nel
no teme «IloBropenue u

5 yri1yOJieHre 3HaHUH 1
OCHOBHBIX Pa3fesioB Kypca
8 Kimacca»

Knaccuduxanus
6 XUMHUYECKUX PEAKIIMU 110 1 bubnnorexa [IOK
p https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM NpU3HAKAM
[TonsiTue o ckopocTu

. XUMHUYECKON PEaKIUU. 1 bu6nmoreka [IOK
ITonsAiTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEAKIUAX
IlonsaTHEe 0 XUMHYECKOM
paBHOBecuU. DAKTOPHI,

g BIIUSIOIINE HA CKOPOCTh 1 bubnnoreka [IOK
XUMHYECKON PEaKIuu U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBeCHS
OxkucnuTeNnbHO-

bubmuorexa [JOK
9 BOCCTaHOBUTEIIbHBIC 1

peaknuu

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




Teopus
3IEKTPOIUTUYECKON

bu6nmmoreka [IOK

10 mucconuanuu. CUIbHBIE U https://m.edsoo.ru/00adcd68
cia0ble AIIEKTPOJIUTHI
1 HNonHble ypaBHEHUS bubnuotexa [JOK
peakuui https://m.edsoo.ru/00add448
XUMHUYECKUE CBONCTBA
KHCJIOT U OCHOBAHUM B
12 CBETE MpeCTaBIeHUN 00 bubnmorexa [IOK
. https://m.edsoo.ru/00add5d8
AIEKTPOIIUTUYECKOM
JIACCOITUAITAN
XUMHYECKHE CBOHCTBA
COJIEH B CBETE
13 MPEJICTABJICHUM 00 bubmmorexa [OK
. https://m.edsoo.ru/00add8b2
AIEKTPOIIUTUYECKOM
JACCOLUAIINN
14 [TonsiTue o runponuse bubmmorexa [JOK
conen https://m.edsoo.ru/00add9d4
15 O6o0mmeHue u bubmuorexa [JOK
cUCTEeMaTu3alus 3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora No
16 1. «Pemienne bu6nuoreka [IOK
JKCIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a7a9»
KontponbHas padora Ne2
10 TEME
17 «OIIEKTPOIUTHYECKAS bu6nmoreka [IOK
JUccoLManys. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B
pacTBopax»
OO0mas xapakTepUCTHKA
18 rajoreHoB. XMMHYECKHE bubmuorexa [JOK
CBOMCTBA HAa MpUMeEPE https://m.edsoo.ru/00addfe2
XJiopa
Xnopoogopon. ComnsiHas
19 KUCIIOTa, XUMUYECKHUE bu6mmoreka [IOK
CBOICTBA, MOJTyYEHHE, https://m.edsoo.ru/00ade104
NPUMEHEHUE
[IpakTuueckas padora Ne
Bu6nuoreka [IOK
20 2 no teme «llonyuenue

COJISTHOM KHMCJIOTBHI,

https://m.edsoo.ru/00ade348




U3y4YEHUE €€ CBOMCTB)

Brruucnenus no
YPaBHEHUSIM XUMUYECKUX

bu6mmoreka [IOK

21 peaKuuii, €CJIii OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

” OO6m1as xapakTepucTuka bubnnoreka [IOK
aneMeHTOB VIA-rpymiibl https://m.edsoo.ru/00ade64a
AJnoTponHeie
MOAU(DUKAIIIH CEPBI.

” Haxoxnenue cepbl u eé bu6mmoreka [IOK
COEJIMHEHUI B MPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cephbl

| oo s

. https://m.edsoo.ru/00ade802
XUMHUYECKHUE CBOWCTBA
Oxkcuppl cepsl. CepHas

’5 KUCJIO0Ta, PU3NYECKUE U bubnnoreka [IOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHECHHE
XHWMHUYECKUE PEAKLINH,

JIeKAIIe B OCHOBE
IPOMBILUIEHHOTO criocoba

2% MOJIyYEHHUsI CEPHOI bubnnoreka [IOK
KHCIIOTBL. XUMHYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE
OKPYXKaIOIIeH CpeIbl
COCTMHCHHSIMU CEPBI
Brrurcienne maccoBou

27 JIOJTM BBIXOJ1a MPOIYKTA bubmorexa [IOK

https://m.edsoo.ru/00adec8a
peakuuu
OO01as xapakTepucTHKa
3JIEMEHTOB V A-rpynibl.
28 A30T, pacIpOCTpaHEHUE B bubmmorexa [IOK
https://m.edsoo.ru/00adeea6
npupoae, hpuznyeckue u
XUMUYECKHUE CBOMCTBA
AmMHaK, ero pundeckne
29 Y XUMHYECKHE CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adf004
TOJTyYeHHUE U TIPUMEHEHHUE
30 [IpakTuyeckas padora Ne bubnmoreka [IOK

3 no teme «llonyuenue

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




aMMHaKa, U3y4eHHE ero
CBOMCTBY»

31

A3oTHast KUCI0Ta, €€
¢duznueckue u
XUMHUYECKHE CBOMCTBA

Bubnuoreka [IOK
https://m.edsoo.ru/00adf306

32

Hcnonbs3oBanne HUTPATOB
Y COJIE aMMOHHMS B
KaueCcTBE MUHEPAIbHBIX
ynoopenuit. XuMH4YECKOe
3arps3HEHUE
OKPYXKAaIOIIEH CpeIbl
COEMHEHHSIMU a30Ta

bu6nuoreka [IOK
https://m.edsoo.ru/00adf518

33

®docdop. Oxcun pocdopa
(V) u dpochopnas
KHUCJIO0Ta, PUBNYECKUE U
XUMHYECKHE CBOMCTBA,
MONTyYeHHE

bu6nuoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
(docdaToB B kauecTBe
MUHEPATBHBIX
yaoOpeHui. 3arpsi3HeHHe
IIPUPOJHON CpeIbl
dbocharamu

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

35

Yraepon,
pacrpocTpaHeHue B
npupoje, Gu3nIecKue u
XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9¢c

36

Oxkcupl yraepoja, ux
¢duznueckue u
XUMHYECKHE CBOMCTBA.
OKOJIOTHYECKHE
po0JIEMBbI, CBSI3aHHBIE C
okcuaom yriepoaa (IV)

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

37

YroapHas KUCoTa U €€
COJIH

bubmmoreka IIOK
https://m.edso0.ru/00ae006¢

38

[IpakTuyeckas pabora Ne
4 no teme "Ilomyuenue
YIJIEKHCIIOrO Ta3a.
KauectBenHas peakuus Ha
KapOoHaT-uoH"

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

39

[IepBoHauanbHbIE
[IOHATHUA 00

Bbu6nuoreka [IOK
https://m.edsoo.ru/00ae054¢e




OpraHUYECKUX BEILECTBAX
KaK O COCAMHECHUAX
yriaepoaa

Kpewmuuii u ero

bub6mmoreka [IOK

40 COCIMHCHUA https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne
5. Pemienue

A1 AKCIEPUMEHTAIBHBIX bubnuorexa HOK
3a/1a4 110 TEME https://m.edsoo.ru/00ae0bf2
«Baxnenme HeMeTalIbl
1 UX COCTMHCHHS
KonrtponsHas padora Ne3

4 1o Teme «Baxxueimme bubmuorexa [JOK
HEMETAJJIbI U UX https://m.edsoo.ru/00ae0e18
COCTMHCHUSD)

OO01mas xapakTepucTuKa
XUMHYECKUX IJIEMEHTOB
— METaJUIOB.

43 Mertannnyueckas CBs3b U bubmmorexa [JOK
METAUTNYECKAA https://m.edsoo.ru/00ael103e
KpUCTAITMYECKAs
pemérka. Puznyeckue
CBOICTBA METAJJIOB
XuMHYECKUe CBONCTRA

44 METAJLJIOB. bubnuoreka [IOK
DIIEKTPOXUMHUYECKUH Psijl https://m.edsoo.ru/00ael 156
HaIPSKEHUN METAJIJIOB
O01me croco0sl
MOJTYYECHUS] METAJLJIOB.

CnnaBel. Beruucnenus mo
45 YpPaBHEHUSM XUMHUYECKUX bubmmorexa [IOK
N https://m.edsoo.ru/00ael 156
peaKIui, eciii OJUH U3
peareHTOB COJEPKUT
npuMecH

46 [TonsiTue o xoppo3uu bubnnoreka [IOK
METAJIJIOB https://m.edsoo.ru/00ae1278

bu6nmmoreka [IOK

47 [Henourbie meTanb: https://m.edsoo.ru/00ae14b2

43 OKcubl U THIPOKCUIBI bubnnoreka [IOK
HATpUs U KaJIus https://m.edsoo.ru/00ae14b2

49 [llenouyno3eMenbHBIC bubmmorexa [IOK

https://m.edsoo.ru/00ael5¢e8




METAJUIbI — KaJIbIUNA U
MarHuu

Baxueiinme coenuHeHU

bu6mmoreka [IOK

50 KaJbIUsA https://m.edsoo.ru/00ael5e8
51 O6o0menue u
cHUCTeMaTH3alvs 3HaHUN
5 JKEcTKoCTh BOJKI U bu6nuoreka [IOK
CrocoObI €€ yCTpaHEeHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne
53 6 o Teme "XKEcTKoCTh bubmmotexa [JOK
BOJIbI U METO/IBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
. bu6nmmoreka [IOK
>4 AmroMHnii https://m.edsoo.ru/00aelc64
55 AMpoTtepHble cBolCcTBa bubnmoreka [IOK
OKCHJIa ¥ THAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
36 Keseso https://m.edsoo.ru/00ae1d86
OKCcUIBI, THAPOKCUIBI U
57 COJIM JKeJle3a F()II) U Kese3a bubmorexa HOK
https://m.edsoo.ru/00ae35e6
(1II)
58 O06o06meHNe U
cHUCTeMaTH3aIvs 3HaHUN
[IpakTuueckas pabora Ne
7. Pemienue
59 JKCIEPUMEHTAIBHBIX bubmmotexa [JOK
3a7a4 110 TeMe https://m.edsoo.ru/00ae3de8
«Baxueiye MeTaibl U
UX COCTMHCHUS
Brranciaenus no
YPaBHEHUSIM XUMUYECKHUX
pEeaKUuii, €CJI OJUH U3
60 peareHToB J1aH B U30BITKE bubnnoreka [IOK
WA COAEPKUT IPUMECH. https://m.edsoo.ru/00ae1750
Brruncienus MmaccoBoi
JIOJIA BBIXOJ1a TIPOTYKTa
peaKIuu
61 O6o0menue u
cHUCTeMaTH3als 3HaHUN
& Kontponbnas padota Ned

o treMe «BaxkHelmue




MCTaJJIbl U UX

COCJTMHECHUSDY
BemecTBa u Matepuarsl B
63 n0113]<l:e HEBHOM )KI/II)?;HI/I 1 bubmorexa HOK
& https://m.edsoo.ru/00ae3£50
YeJIOBEKa
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubmmotexa [JOK
OKpYKaIoIleil cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn ) bubnnoreka [IOK
9KOJIOTHUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
PesepBHBIN ypoK.
66 O6og CHI/IGYE 1 bubmmorexa [IOK
B . https://m.edsoo.ru/00ae0d0a
CHCTEMAaTH3alMs 3HAHUN
PesepBHBIN ypoK.
67 060613) CHI/IeyE 1 bubmorexa HOK
B . https://m.edsoo.ru/00adb33¢c
CHCTEMAaTH3alNS 3HAHUN
PesepBHBIN ypoOK.
68 O6og eHI/IeyE 1 bubmmorexa [IOK
B . https://m.edsoo.ru/00ad9cb2
CUCTEMAaTH3alMs 3HAHUN
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

e Tabpuemnsa O.C., OctpoymoB WU.I'., Cnaakos C.A. Xumus 8 kiacc.-
AQ"U3narensctBo"[IpocBemenne",2023

e Tabpuensu O.C., OctpoymoB U.I'., CnagkoB C.A. Xumus 9kmnacc.-
M.:IIpocemnienue,2024

METOJANYECKHE MATEPHAJIBI JUISA YUUTEJIA
1. I'abpuensn O. C., BockoOoitnukosa H. I1., AmykoBa A. B. HacronbHas
KHUTA yuutensa. Xumud. 8 k.. Merogudyeckoe nocobue. - M.: Jlpoda, 2021.
2. T'abpuensan O. C., SAmykoBa A. B. Terpans 11 1a00paTOPHBIX OIBITOB U
npaktudyeckux padot. 8 ki1. K yueonuky O. C. ['abpuensna «Xumus. 8 kinacey.
M.:poha,2022.

3. l'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. ['aGpuensna
«Xumus». 8 wimacc / O. C. T'abpuenssn. — M.: IIpoda, 2021. — 109.
4. TI'abpuensu, O. C. Meroguueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumus». 9 winace / O. C. Tabpuenssn. — M.: Ipoda, 2021. — 108.
5. Xumus: texHojgoruyeckue kaptobl kK yueoHuky O. C. ['aOpuensHa «Xumusl.
8 kmace»: meroaumdeckoe nocodue / JI. M. Acanoa. — M. : Jlpoda, 2020
6. Xumus : TexHojornyeckue kaptol Kk yueOHuky O. C. 'abpuensna «Xumusl.
9 xmaccy: meroamdeckoe mocodue / JI. . AcanoBa. — M. : [Ipoda, 2018
7. Xumus. 8 ki.: KoHTposibHbIE U TpoBepouHble padoThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuens, I1. H. bepeskun, A. A. YiakoBa
u ap. - M.: Jlpoda, 2022. nanusie



HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru ["'azeta «XuMusi» u caiiT s yuutens «S uay Ha
YPOK XUMHUW

http://him.1september.ru Enunas komnexkuus [{OP: IlpeameTHas koymekius
«XUMHUS

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-

Hay4YHBIE KCIIepUMEHThI: XuMust. Komnekius Poccutickoro
0011e00pa3oBaTeNbHOTO OpTaNa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoit

http://www alhimik.ru Beepoccuiickas onumIiiaia nikOJbHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranudeckas XuMusi: dJEKTPOHHBINA YICOHUK s
CpPEIHEM LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBIN YUeOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJIEMK: XUMUS
http://www.chemistry.ru JIucTaHinOHHAs] OTUMIHAAA TI0O XUMUHU:

TCHCKOMMYHHK&HHOHHBIﬁ O6p3,30BaT€JIBHBII>'I IIPOCKT
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