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MNOSACHHUTEJIbHAS 3AINMHCKA

[lporpamma 1mo XMMMM Ha YpOBHE OCHOBHOTO oOmero odpazoranus
cocTaBlieHa Ha ocHoBe TpeboBaHMil K pe3yabraraMm OCBOEHHS OCHOBHOI¥
00pa3oBaTenbHOM TPOrPaMMBl OCHOBHOTO 00uiero oOpasoBaHus, TPEICTABICHHBIX
g ®I'OC 000, a rakke Ha ocHoBe (enepaibHOM pabouel nporpammel
BOCIIHTAHHUA U C yUETOM KOHIICTIIHH MPENnogaBaHusa y4eOHOro npeaMera « XHMHI»
B 0OpasoBaTe/bHbIX oprauusaumsx Poccuiickoit denepanumn.

[Iporpamma 1o xuMHM Ja€T NpejcTaBleHUE 0 Lendx, oldued crpareruu
Oo0yuCHHA, BOCIHMTAHMA W pPa3BuUTHA O0y4alOmIMXCA CpeacTBaMH  y4eOHOTO
npeaMera, yCTaHaBIIHBAET oDsA3aTENBHOE npeaMeTHoe cojiepKaHme,
npeiycMaTpHBAeT paclpefeieHie ero Mo KiaccaM H CTPYKTYPHPOBaHHE M0
pazaenaM W TEMaM IpOrpaMMbl 110 XMMHMH, ONPEICIACT KOJHMYCCTBEHHBIE M
Ka4eCTRBEHHbIE XapaKTepHUCTHKH CcoAep:KaHus, PEKOMEHIYEMYHD
MOCICNOBATEILHOCTE M3YHCHUSA XMUMHH ¢ Y4ETOM  MEKNOPCAMETHBIX H
BHYTPUIIPEAMETHBIX  CBA3€H, JIOrMKHM  y4eDHOro  mpolecca,  BO3PACTHBIX
ocobeHHOocTell oOydarOIIHMXCA, ONpedeNnseT BO3MOKHOCTH TMpeaMeTa AJd
peanusanuu TpebOBAHWH K pe3yibTaTaM OCBOCHHS OCHOBHOH o0OpaszoBaTeILHOMN
NporpaMMbl Ha YPOBHE OCHOBHOTO oOlero obpaszoBanus, a Takke TpeboBaHHH K
pesyabTaTaM 00yHeHHs XHMHH Ha YPOBHE HeIeH H3YUCHHA PeIMeTa i OCHOBHBIX
BUJIOB y4eOHO-NO3HABATE/NBHOH JIEATENLHOCTH O0YUYAKLIErocs 10 OCBOESHUIO
yueOHOro co/iepKaHus.

3HaHMe XWUMHH CIYKHT OCHOBOIT A (OPMHPOBAHHMA MHPOBO33PEHHA
o0yuaronierocs, ero npeacTaBleHHil 0 MaTepHalbHOM €JIMHCTBE MHpPa, BAXKHYIO
ponb UrpatT (GopMHUpYEeMbIE XHMHEH NPEACTABICHHS O B3aHMONpPEBPALCHHAX
IHEPrUH H 00 IBONKOLMH BEUIECTB B IPHPOJIE, O MYTAX pEHIeHHs rIo0anbHbIX
npobyieM YCTOHYMBOIO pa3BHUTHA 4YENOBEYECTBA — ChIPhEBOI, IHEPreTHHecKoii,
MULIEBOH U IKOJIOIHYECKOIT De3onacHocTH, npodiem 3/paBooxpaHeHms.

M3yuenne xumuu:

CcrnocoOCTBYET  peamH3alliM  BO3MOMKHOCTEH 11 caMOpa3BUTHA H
(GopMupoOBaHUs KYALTYPBI IMYHOCTH, €€ 001IeH W PyHKLHOHAIBHOMH rPAMOTHOCTH;

BHOCHT BKJIajd B (JOPMHPOBAHHE MBIIIEHHS M TBOPHECKHX CHOCODHOCTEI
O00YYAIOIMXCs, HABBIKOB MX  CAMOCTOATE/NBLHOH  yyeDHOW  JeATE/ILHOCTH,
IKCMEPHMEHTAIBHBIX W HCCIE0BATENbCKUX YMEHHIH, HeoOXOAMMBIX Kak B
MOBCEIHEBHOI JKU3HH, TAK ¥ B NMPOhecCHOHAIBHOH IEATENIbHOCTH;

JHAKOMHT CO CHeud(UKoil Hay4dyHOro MBINUIEHHS, 3aKIa/biBaeT OCHOBBI
[eTO0CTHOTO B3rIifA1a Ha eJHHCTRO NMPHPOIL] H YelI0OBeKa, ABNAETCA OTBETCTBEHHBIM
TanoM B OpMHPOBAHHH ECTECTREHHO--HAYYHOH IPaMOTHOCTH 00YUaKOIHXCH;



criocoOcTBYET (POPMHPOBAHHIO LIEHHOCTHOIO OTHOIIEHHMS K €CTeCTBEHHO-
-HayUHBIM 3HAHHAM, K TIPUPOJIE, K YEIOBEKY, BHOCHT CBOM BKIIaJ]l B 9KOJOTHHYECKOE
obpazoBaHne 00yHalONIHXCH.

JanHble HanpasieHds B o0ydeHMH XHMHH o0ecrnevyHBarwTcs crielunpuroi
cogepKaHua  yueOHOTO  mpeamMeTa, KOTOPBI  ABMAETCH  MEAAroTHYECKH
AJanTHPOBAHHBIM OTpameHHeM 0a30BOI HAYKH XMMHH Ha onpeienéHHom srane eé
Pa3BUTHA.

Kypc xumMuu Ha ypoBHE OcHOBHOTO oduiero odpasoBaHus OpUEHTHPOBAH HA
OCBOCHHME O00YYaIOUIMMHCA CHCTEMbI II€PBOHAYAILHBIX TMOHATHI XHMHH, OCHOB
HEOPraHMYeCcKOH XHMHH ¥ HEKOTOPBIX OTJACHBHBIX 3HAYHMBIX  TOHATHI
OpraHuYecKoil XHMHH.

CTpykTypa coJepikaHHusA NPOrpaMMel 10 XHMHH C()OPMHPORAHA Ha OCHOBE
clcTeMHOro noaxona K e usydenuto. CopepiKkaHne CKAAILIBACTCS M3 CHCTCMBI
MOHATHH 0 XUMHYECKOM 2JIEMEHTE M BEIIECTBE H CHCTEMBI MOHATHI O XHMHYECKOH
peakii. OOe 5TH  CHCTEMBI  CTPYKTYPHO OPraHH30BaHbl TIO  MPHHIHITY
MOCHE0BATENBHOIO PA3BHTHA 3HAHHH HA OCHOBE TEOPETHYECKHX Npe/cTaBIeHHi
Pa3HOTO YPOBHA:

— ATOMHO--MOJIEKYJISPHOIO YYEHHS KaK OCHOBbI BCEI'0 €CTECTBO3ZHAHMS,

— [epunoanueckoro 3akona JI. M. Mengeneesa Kak OCHOBHOIO 3aKOHA XUMUH,

— YHEHHA 0 CTPOCHHH aTOMa M XMMHYECKOI CBA3M;

— TpeacTaBieHHii 00 DIEKTPOIMTHHECKOH IHCCOLHAIIMM  BEIIECTB B
pacTBopax.

TeoperHueckue 3HaHMA PACCMATPUBAIOTCH HA  OCHOBE  IMIHPHYCCKH
MOJYYEHHBIX H OCMBICIEHHBIX (JaKTOB, PA3BUBANOTCA MOCIEA0BATENBHO OT OJIHOTO
VPOBHA K [ApPYroMY, BbINOIHAS (yHKUHE 0O0BACHEHHWA M TPOTHO3ZHPOBAHMS
CBOMCTB, CTPOEHMA M BO3IMOMKHOCTEN NMPAKTHYECKOTO NMPUMEHEHUS M MOJYYEHHS
H3Y"YaeMbIX BEIIECTB.

OcBoeHue  nporpaMMmbl - 1o XHMHH  criocobcTByeT  (hOpMHPOBAHMIO
NPEJACTABACHNS 0 XUMHUYECKOH COCTABIAIONICH HAYYHOH KapTHHBI MHpa B JIOIHKE
ef CHCTEeMHOIl TPHPOIBI, [EHHOCTHOTO OTHOLICHWS K HAyYHOMY 3HAHHIO H
METO/aM 1o3HaHus B Hayke. M3ydeHue XMMMM NPOHCXOAMT C INPHBICHEHHEM
3HAHWII M3 paHee W3YYeHHBIX YyueOHBIX npeameTor: «Okpyxawmmi MHPY,
«buonorns. 5-7 knaccei» 0 «Pu3muka. 7 KIaccy,

[Ipn  w3ydeHun XUMHM  TPOMCXOJAHT  (POpMHpPOBAHWE 3HAHWI OCHOB
XMMHYECKOH HayKH Kak o0nacT COBPEMEHHOTO €CTECTBO3HAHWA, MPAKTHHUECKOH
JAEATENLHOCTH YETOBEKa M KAk OJHOI0 M3 KOMIIOHEHTOB MHPOBOI KYJILTYpHI.
3agaua yueOGHOrO mOpeaMeTa COCTOMT B (DOPMHPOBAHHUM CHCTEMbl XHMHHYECKHX
3HAHHI — BaKHEHIMX (DaKTOB, MOHATHIA, 3aKOHOB W TCOPETHYECKUX TTONOKCHHII,
JOCTYNHBIX  00001IEHHA  MHMPOBO33PEHYECKOIO Xapakrepa, s3blKa HayKd, B



NpHOOIIEHMH K HAy4yHBIM METOJaM MO3HAHHSA NpPH  H3YYEHHH BEUIeCTB W
XHMHYECKHX peakuuii, B JOPMHPOBAHUH M Pa3BUTHH M03HABATENBHEIX YMEHHIT U
HX MPHMCHCHHH B Y4cOHO-TIO3HABATEALHON M y4eOHO-HCCICA0BATEIBCKOM
JeSTeNBHOCTH, OCBOGHWH NpaBWi Oe3onacHoro oOpalleHHs ¢ BELIeCTBAMH B
MOBCETHEBHOI JKH3HH.

[Tpr M3ydYeHHH XMMHH Ha YPOBHE OCHOBHOTO 00uIero o0pa3oBaHUA Ba)HOES
JHAYMEHHME MPHOOPENH TAKHE IENH, Kak:

— (POPMHPOBAHHME HHTENIEKTYAILHO Pa3BUTOH JIMYHOCTH, TOTOBOH K
camMo0OpPa30BaHNIO, COTPYIHHYECTBY, CAMOCTOSTCIBHOMY TMPHHATHIO PCIICHHIA,
crocoOHOMH afanTHpoBaThCs K OBICTPO MEHSAIOLIMMCS YCIAOBHAM HKH3HH;

—  HAMPaBICHHOCTE 00y4eHMS HA  CHCTEMaTHYEeCKoe  npuHobmeHue
00yuarmMXCcs K CaMOCTOATENLHOH [M03HABATENLHOH [EATETbHOCTH, HAYYHBIM
METOIaM MOo3HAHHA, (HOPMHPYIOIIHM MOTHBAIMIO M Pa3BHTHE crnocoOHOCTCH K
XHMUH;

— obecnedcHE YCIOBHIL, COCOOCTRYIONINX MPHOOpETEHIIO 00YHAIOIIHMHCH
OTIBITA pa3zHoo0pa3HOH AEATENLHOCTH, TO3HAHHA W CAMOIO3HAHHUA, KIIOYEBHIX
HABBIKOB (KJIIOYEBLIX KOMICTCHIMI), MMEIOUIMX YHHBEPCAIBHOEC 3HAYCHHE IS
pazIM4HBIX BHJIOB JEATEIBLHOCTH;

— dopmupoBanue 06miel  GYHKUHOHANBHOH M €CTECTBEHHO-HAYYHOH
rPAMOTHOCTH, B TOM 4YHCIE€ YMEHHH OOBACHATE M OLEHHBATH SABICHHSA
OKPY#HAIOWIEro MHpPa, MCIOJL3YA 3HAHHS M OIBIT, NMOJYYEHHBIE MPH M3YUYESHHH
XHMHH, TIPHMEHATh HMX [PH pEIIeHHH npobleM B MOBCEAHEBHOH IKH3HH W
TPYIOBO# NEATENBHOCTH,

— dopmupoBane y  o0y4amOImMXCs T'YMAHHCTHYECKHX  OTHOIIEHHIA,
MOHMMAHUS UEHHOCTH XHMWYECKMX 3HAHMH U8 BbIpaDOTKH 3KOJIOrHYECKH
nenecoobpasHoro mnoeeneHus B ObITY H TPYAOBOH [AeATENBHOCTH B IEIAX
COXPAHECHHS CBOCTO 3I0POBbA M OKPYKAIOLICH PUPOIHONH CPEIbl;

— pa3BHTHE MOTHBallHH K 00Y4eHMI0, CrocoOHOCTEH K CaMOKOHTPOIK H
CAMOBOCIIMTAHHK) HA OCHOBE YCBOEHHS  OOUIEYENOBEYECKHX  LIEHHOCTENH,
FOTOBHOCTH K OCO3HAHHOMY BRIOOpY npoduis M HANpapIeHHOCTH AalbHEHIIero
o0yueHus.

OGuiee 49HCIO0 4YACOB, OTBEAEHHBIX JUIA M3YVUEHHS XHMHH HA YPOBHE
ocHOBHOTO 001ero odpazopanud, cocrapnaer 136 yacos: B 8 kinacce — 68 vacos (2
yaca B Hejelro), B 9 knacce — 68 uacos (2 yaca B HEJIEM0).



COJAEPKAHUE OBYYEHHUA

8 KJIACC

[Mepsonayajibibie XHMHYECKHE TOHATHS

[lpeamer xumunu. Pons XMMHH B JKH3HM HeIOBEKA. XHMHA B CHCTEME HayK.
Tena u semecrsa. Mu3HyecKHe CBOMCTBA BeEUIECTB. AIPEraTHoe COCTOSHME
pemtecTs. [loHaTHe 0 MeTomax mo3HaHHA B XHUMHH. YHCTBIC BCIHISCTBA H CMECH.
CrnocoOpl pasenenns cMeceil.

ATOMBI M MOJIEKYNBI, XHMHYecCKHEe 3eMeHThl. CHMBOJIBI XHMHYECKHX
1eMeHTOB. [IpocTeie 1 CHOMKHBIC BenecTBa. ATOMHO-MOACKYIAPHOC YHCHHE,

Xumugeckass (opmyna. BaleHTHOCTL aTOMOB XUMHYECKHX IEMEHTOR.
3aK0OH MOCTOAHCTBA coctapa BemecTB. OTHOCHTeNLHAd AaTOMHad  Macca.
OtHocuTenbHAA MOJEKYISpHas Macca, MaccoBas 1018 XMMHYECKOTO YJICMEHTA B
COEIHHEHHH,

KonugectBo BewectBa. Monb., Monspuas Macca. BzaumocBa3b KOnM4ecTea,
MACChl W 4YHCIA CTPYKTYPHBIX eauuul Bewlectsa. Pacuérsl no  dopmynam
XUMHYECKHX COCIHHCHHI.

DUINYECKHUE W XUMHHCCKHE ABICHHA, XMMHYCCKAs peakuua U o€ Npu3HaKH.
3aKoH COXpaHEeHWs Macchl BellecTB. XMMHYEecKHe ypaBHeHus. Kiaccudukaums
XHMHHYECKHX Peakiiuii (COequHeHNs, Pa3IoKeHHs, 3aMellleHns. ooMenHa).

Xumuueckull IKCNEPUMEHm:

3HAKOMCTBO C XMMHMYECKOH mocyaoil, npasunamu pabotel B nabopatopuu u
npuémMami odpaiienus ¢ JadoparopHsiM 000PYAOBAHHEM, H3YVHCHHUEC W OMHCAHHE
(p3MueckHx CBOICTB 00paslOB HEOPraHHYeCKHX BellecTB, HabmojeHHe
thuzmueckux (MJABIEHHWE BOCKA, TasgHME JibJa, PACTHpaHHME caxapa B CTYIIKE,
KHIIEHHE W KOH/IEHCAlHs BOJIbI) U XHMHYECKHX (ropeHHe ceeuH, NpoKaJIHBaHHE
MEIHOH MPOBOJOKH, B3aUMOICHCTBHE Mela C KHCIOTOH) ABJIeHNH, HADI0AeHHE H
ONHCAHHE NPU3HAKOB [MPOTEKAHHS XMMHYECKHX peakuMi (pasnoxkenue caxapa,
B3aMMOJICHCTBHE CEPHOI KHCIOTHI ¢ XJ0puaoM Oapus, pasnokKeHHe THAPOKCHIa
meau (I1) mpu HarpeBaHHuM, B3auMOACHCTBHE Kene3a ¢ pacTeopoM cond meau (1),
H3ydeHHe crnocoboB pasjie/ieHns cMecei: ¢ NMoMOUILI0 MarHuTa, (pUILTPOBaHKE,
BhIMIAPHBaHWE, AHCTHIIIALMS, XpoMaTorpadus, npoBeleHHe OYHCTKH MOBapeHHOH
Co/id,  HaDMOJEHHEe M ONHCAHME  Pe3yYILTATOR  IPOBEIAEHUSA  ONbITA,
HIUTKOCTPHPYIOLIET0 3aKOH COXPaHEHWUs Macchl, CO3[aHHe Mojelneld MOJeKyll
(ImapocTepiKHEBBIX ).

Bamueiuiue npeacraBuTe/id HEOPraHH4eCKNX BelUlecTs

Bo3ayx — cmeck razos. CoctaB Bo3ayxa. Kucinopoa — sneMeHT U MpocToe
penlecTBo. Haxomaenwe kucnopona B npupoje, (H3HYECKHE M XHMHMYECKHE
ceoiicTea (peakumn ropenus). Oxcuawl. [lpumenenune xucinopoga. CnocoOsl



MoJgydeHus KHclopoja B jnadopatopud W npomsluuieHHocTH.  Kpyrogopor
KUCI0poa B npupoae. O30H — alIoTponHas MOAH(HKALIHA KHCIOPOIa.

Tennoroit »ddert XxUMHUECKOH peakiiMi, TCPMOXHMHYCCKHC YPaBHCHHA,
IK30- M JHJIOTEPMHYECKHE peakuud. TOMUMBO: yroib M MeTaH. 3arpsa3HeHHe
BO3IYXd, YCHIICHHE MapHUKOBOTO dhderTa, pazpyiicHne 030HOBOTO CIOA.

Bojgopon — aneMment W npocroe Bewlectso. Haxosenwe pojopoja B
npupoge, (HU3MvecKHMe ©H XHMMHYECKHME CBOICTBA, TIPUMEHEHHe, CHOCOObI
nosydenus. KHeioTsl M com.

MonspHetii 00bEM razos. Pacuérel 1o XHMHUECKHM YPaBHEHHSIM.

Musnueckue cpBoicTBa Boabl. Boga kak  pactBopuTens. PacTBopel.
Hacblmenusle M HeHACHIEHHBLIE PAcTBOpEl. PacTBOPUMOCTE BElIECTB B BOJE.
Maccopas 014 BellecTBa B pacTBope. XUMHYECKHE CBOiicTBa BOJAbl. OCHOBaHHSA.
Ponb pacTBOpOB B NpuUpoae M B AKH3HH HenoBeka. Kpyropopor Boasl B npHpoe.
3arpsisHeHHE NMPUPOJIHEIX BOJ. OXpaHa 1 oUHCTKA TIPHPOIHBIX BOJI.

Knaccuduxarnmsa Heopranudgeckux coequHennil. Oxcnawl. Knacendmkanms
OKCHIOB:  coneolpasylonme  (OCHOBHBIE,  KHCIIOTHBIE, am(oTepHbIE) H
HeconeoOpasyromme. Homenknarypa oxcuaoe. POusndeckHe H XHMHYECKHE
cBoOiicTBa OKCHIOB. [lonyuenue oKCHI0B.

Ocnosanus. Knaccu(ukauus OCHOBaHWH: IMENOYM W HEPACTBOPHMBIE
ocnopanuda. Homenknarypa ocHoBanuii. @U3MYECKHE M XMMHYECKHE CBOHCTBA
ocHosanuii. [Toayuenne ocHOBaHMil,

Kucnorel. Knaccudmkausa kucnor. Homenknatypa xkucnor. @usndeckue u
XMMHYECKHE cBoicTBa Kucaor. Psan akruenoctn metannoB H. H. bekerora.
[Tonyuenune kucnor.

Comu. HomenknaTtypa coneii. @u3pveckHe W XMMHHYECKHE CBOHCTBa COJEH.
[Toayuenue coneid.

I'eneTHveckas cBA3b MEKAY KIacCaMH HEOPTAHHYECKHX COCIUHEHHI.

Xumuyeckuli 3xcnepumenm:

KaueCcTBEHHOE OMNpe/ie/IeHHe CoIepKaHus KUCIopoa B BO3IyXe, NMolyvyeHne,
cobOupaHue, pacrno3HaBaHHE M H3YHYCHHE CBOHCTB KHCIopoaa, HabmomeHHe
B3AMMOJCICTBHA  BEIIECTE ¢ KHCIOPOJAOM M YCIOBRHS BO3ZHHKHOBEHHS H
npeKpameHns ropeHusa (mokapa), O3HaAKOMJIGHHE ¢ o0pasuaMi OKCHIOB H
OTHCAHUE MX CBOICTB, MOJyHcHME, cOOMpaHue, pAacro3HaABAHHE W H3IYHCHHE
CBOHCTB BOJOpOJa (ropeHue), B3auMoAelHcTBHE BoJopojaa ¢ okcuaoM meaun (1)
(BO3MOYKHO HCMOJIb30BAaHHE BHIACOMATepHanos), HabmwoaeHue o0Opa3lioB BEUICCTB
KojimyecTsoM | MOk, Hccie/loBaHne ocoOeHHOCTEH pacTBOPEHHS BELIECTB C
pazIHYHOIl pacTBOPUMOCTBI), MPHTOTOBJICHHUE pPACTBOPOB C ONpeAaeeHHOIl
MacCOBOH J0JICH pPacTBOPEHHOIO BEUIECTBA, B3aHMOICHCTBHE BOJbI C METaJllIaMH
(HaTpHeM M KalblMeM) (BO3MOKHO  HCHOIL30BAHHE  BHACOMATEPHAIIOR),



HeeneloBanne  00pasiloB  HEOPraHWYeCKHX  BEUIECTB  PasiHYHBIX  KJACCOB,
HaOI0AeHHe H3MEHEHHS OKPackH WHAMKATOPOB B PacTBOPaX KHCIOT M LIEJNIOYeH,
H3yueHHe B3aumoacicTeua oxcuaa meau (1) ¢ pactBopom cepHOi KHCIOTHI,
KMCJIOT € MeTajulaMH, peakuHid HeHTpaJM3alMH, MOIYyYEHHE HEpPacTBOPHMBIX
OCHOBAHMIi{, BEITECHEHHE OJHOTO METalaa APYTHM H3 pacTBOpa COJHM, pPEeLICHHE
IKCIEPHMEHTAIBHBIX 3aja4d 1o Teme «BawHelme kinaccel HeEOpPraHMYECKHX
COETMHEHHI,

epuoanyecknii 3akon un Ilepuoanueckas cHcTeMa XHMHYECKHX
yiementos 1. H. Mengeneesa. Crpoenne aroMoB. XUMHYECKAsi CBS3b.
OKHCIHTEILHO-BOCCTAHOBHTE/ILHBIE PEAKITHH

[lepBble MONBITKH KIacCHQHKAMH XHMHYECKHX snemedToB. [lonatue o
IPYNNAx CXOJAHBIX 3IEMEHTOB (IIENOYHbIE M IIEJIOYMHO3EME/IbHBIE METalLlbl,
rajg0reHbl, HHEPTHBIE rasbl). DIEMEHTbI, KOTOPBIE 00pasyloT aM(pOTEPHBIE OKCHIIBI
H THIPOKCH/IBI.

Ilepuoan4ecknii 3axon. Ilepoanyeckas cucTeMa XMMHYCCKHX dIeMeHTOB /1.
M.  Menneneesa.  Koporkonepuoanas W JUIHHHONEpHOJHas  (OpMBI
[lepnoanueckoii cHcremel xumudeckux ueMmentos [l. M. Mengeneesa. [lepuonsl
Horpynnsl. Ou3HHecKHil CMBICH TOPALKOBOIO HOMEpPa, HOMEPOB MEpHOIA M
FPYIIBL 3MEMEHTA.

Crpoenne atomoB. Coctas atoMusIX faep. Miotonsl. Dnexrponsl. CTpoenne
WIEKTPOHHBIX ~ 0DOJsI0dek  aroMoB  nepBuiX 20 XMMHYECKHMX  JIEMEHTOB
[Tepnoanueckoit cucremsl . M. Menaeneera. XapakTepHCTHKa XHMHHYECKOTO
aIeMeHTa no ero nonoxkennio B [epuoauueckoii cucteme /1. M. Menneneera.

3aKOHOMEPHOCTH M3MEHEHHMS pajHyca aToOMOB XHUMHYECKHX 2JIEMEHTOB,
METAJUTHYECKHX M HEMETAUTHYECKHX CBOJCTB M0 IPYNNaM H MEPHOIAM.

3uauenue [lepuonmueckoro sakona u [leprnoanueckoi cHCTEMBI XHMHYECKHX
MEMEHTOB A pa3BuTHA Hayku u npaktuku. J. M. Mengeneer — yuéHslil M
rpamIaHHH.

Xumuueckas cBsa3b. KopaneHTHasa (nojspHas W HENOJApHas) CBA3b.
DNEKTPOOTPHIATEIBHOCTE XHMHYECKHX 1eMeHTOB. MoHHas cBA3b.

Crenenb  oxkucaeHus.  OKHCAMTENLHO--BOCCTAHOBHTENLHBIE  PEAKIIHU,
[Ipouecce! okucnenua U BoccTaHORIeHHA. OKHCIIHTENH H BOCCTAHOBHUTEIIH.

Xumuyeckuli Ixcnepumennt:

n3ydeHue o0pasloB BEUIECTB METALUIOB H HEMETA/UIOB, B3aUMOJEHCTBHE
FHAPOKCHAA LMHKA C PAacTBOPaMH KHCJIOT M UIeN04eil, MPOBEICHHWE OIMBITOB,
HILTIOCTPHPYIOLUX  [PHUMEPBl  OKHCIIMTEILHO-BOCCTAHOBHTE/NLHBIX — peakumii
(ropeHHe, peakMH pa3ioXKeHHsA, COeTHHEHHS ).

Mexncnpedmemunie ceazu



Peanmzaums MexnpeamMeTHbiX CBA3EH NPH H3YYEHHH XHMUH B 8 Kiacce
OCYILIECTBISAETCA 4epe3 MWCIONB30BAHHE KaK ODIIMX ecTeCTBeHHO--HAYUHBIX
MOHATHH, TAK W MOHATHI, ABAAIOLUIMXCA CHCTEMHBIMH JUIS OTACABHBIX MPEIMETOB
€CTeCTREHHO--HAYYHOTO LIMKJIA.

Obumme ecTeCcTBEHHO--HAYYHBIC MOHATHA: HAYYHbIH (GakT, runoresa, Teopus,
34KOH, aHaJM3, CHHTE3, KJaccH(puKaums, NEpPHOJHYHOCTE, HabIAeHNE,
IKCIEPHMEHT, MOJEIHPOBAHIE, H3MEPEHHE, MO/IeIb, ABICHHE.

@usuka: Marepus, aroM, WIEKTPOH, MPOTOH, HEHTPOH, HWOH, HYKIMI,
H30TOMNBI, PATHOAKTHBHOCTL, MOJIEKYIIA, NIEKTPHUYECKHH 3apsjl, BEILIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BCIIECTBA, ra3, (PM3HYCCKHUE BETHYHHBI, €IHHHUIIbI
H3MEPEHHs, KOCMOC, MJIaHeThl, 38€3/1b1, ComHile.

buonornsa: (hotocunTes, Abixanue, bnocdepa.

lNeorpadms: armocdepa, ruapocdepa, MHHEpanbl, TOPHBIE MNOPOAL,
MOJIE3HEBIE HCKOMAEMBIE, TOTUIHBO, BOJIHBIE PECYPCHL.

9 KUIACC

BeuniectBo H XUMHUYECKAH PEAKLHHA

[lepuoanuecknii 3akon. Ilepuoandeckasn cuctema XMMHUYECKHX deMeHTOB J1.
H. Menaeneesa. Ctpoenue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHCHHH CBOHCTB
XHMHYECKHX 3JIEMEHTOB TEPBBIX TPEX [MEPHOJOB, KalHd, KalblMid W HX
COCIMHEHHH B COOTBETCTBHH C MOJ0KeHHeM »snemeHToB B [lepuommtieckoii
CHCTEME M CTPOEHHMEM MX ATOMOB.

Crpoenne BemiecTBa: BHIbl XHMHYECKOH CBA3ZM. THNBEI KPHCTAINM4ECKHX
PEeETOK, 3aBHCUMOCTE CBOHCTB BELLIECTBA OT THIA KPHCTAIUIMYECKOH PEIIETKH H
BHJ1a XMMHYECKOH CBA3H.

Knaccudukanms 1 HOMEHKIATYpa HEOPraHMYECKHX BEINECTB. XMMHYECKHE
CBOMCTBA BEIIECTB, OTHOCHIIMXCA K PasiMYHBIM KJaccaM HEOPraHH4eCcKHX
COeIMHEHHH, TreHeTHUYeCcKas CBA3b HEOPraHMYeCKHUX BelllecTB.

Knacenduranms XMMHYECKHX PEaKIMid 110 Pa3IHYHBIM IPH3HAKAM (110 YHCay
H COCTaBy YYaCTBYHIIMX B peaklWH BEUIeCTB, IO TEILIOBOMY H((eKTy, no
M3MEHEHHIO CTeNeHeH OKMCIIEHHS XHMHYECKHMX 3JIEMEHTOB, MO 00paTMMOCTH, MO
VHACTHIO KaTalIH3aTopa). DK30- H IHAOTEPMHYECKHUE PEAKIIHH, TEPMOXUMHYECKHE
VpPaBHEHHA.

[lonsTHe 0 cKopocTH XUMHYecKO# peaknuu. [lonsTue 00 obOpaTHMBIX H
HeoOpaTUMBIX XUMHYECKHX peakuusax. [ToHATHE O rOMOreHHBIX H reTeporeHHbIX
peakuusax. [louarne o karanuze. [lonATe 0 XxuMHU4YecKOM paBHOBecHH. DaKTOpHI,
BIIMAIOIIHE HA CKOPOCTh XMMHMYECKOH peaklMH M TI0JOKEHHE XHMHYECKOIo
paBHOBECHS.

OKHCIHTENBHO-BOCCTAHOBHTEIILHBIE — peakiMu,  JIEKTPOHHBIH  Oanauc
OKHCIIMTENBHO-BOCCTAHOBHTENIBHOM  peakiuy. Cocrasnenue  ypaBHEHHi



OKHUCIHTENBHO--BOCCTAHOBHTENIBHEIX  PeaKkiMii ¢ HCNONbL30BAHMEM  METoj1a
INEKTPOHHOTO OanmaHca.

TCGpHﬂ ZJHCK'I]](}J]HTH‘{CCKGf{ JAHCCOIHALTHH. Z}HEKTFIDJ'IHTH H HCHMICKTPOJHTHI.
[{B.THCIIHEI., aHHOHBI, Mexanu3m AHCCOLHAIHH BCOIECTE C PA3THYHLIMH BHIAMH
XUMHUeCcKoH cBa3H. CTeneHb JUCCOUMAIHH. CuiipHBIC M criadbIe AICKTPOJIHTHI.

Peakuyn nonnoro odMena. YeinoBus npoTeKkanus peakiMidi HOHHOro odMeHa,
MOJHBIE M COKpall€HHBIE HOHHBIE YypaBHeHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBAaHMII M Colell B CBETE¢ MNPEACTARICHHMH 00  IEKTPOJIMTHYECKOH
Jauccounanny. KayecTseHHEIe peakiiMi Ha HOHBL. [ToHsATHE O rHaponIH3e Coei.

Xumuueckuil 3xcnepumenm:

O3HAKOMJIEHME ¢ MOJENSIMHM KPHCTAIIHYECKHX PEIETOK HEOpraHHYecKHX
BENIECTE — METANINOB H HEMCETAIIOB [F]'}ElfbHTE’: H ELI]MEIEE[].. CIIOXKHEIX BEUIECTE
(KJ]U[JH,I[H I[E'!.'I'[CII[/]FI:]1 HCCIICOOBAHHC 3aBHCHMOCTH CKOPOCTH XUMHYECKOH PeaKHH
OT BO3JIEACTBHA PA3IMYHLIX (AKTOPOB, HCCIEN0BAHHE DJIEKTPOTNPOBOIHOCTH
paCcTBOpPOE BCIICCTE, NpOoHcccd OHCCOLHAIIHM KHCIOT, MICJI04eH H  CoIeH
(BO3MOSKHO — HMCIONIB30BAHWE  BHIEO  MAaTepPHA/IOB), IIPOBEJIEHHE  OIBITOB,
HIMTHOCTPHPYROLHX I[TPH3HAKH [MPpOTEKAHNA peauunﬁ HOHHOTO obMeHa
(oOpaszoBanue ocanka, BeCNCHHE rasa, o0pa3oBaHME BOjBI),  OIBITOB,
HILTIOCTPHPYIOUIMX  MPUMEPBl  OKUCINTEIBHO-BOCCTAHOBHTENBHBIX — peakumii
[FDI}EHHE, PCAKIIHH Pa3JI0OKCHHA, CGE,[[HHEHHH), PAcCImo3HABAHHE HEOPrdHHYCCKHX
BEIIECTB € [OMOUILI)  KAYECTBEHHBLIX  PeakuMii  Ha  HMOHBI, pPELIEHHE
IKCMNEPHMEHTANIBHBIX 3a0a4.

HemeTa/ bl H HX COCIHHEHHSH

Obmas  xapakrepucTuka rajnoredoB. OcoOEHHOCTH CTPOEHHMsS aTOMOB,
XAPAKTCPHBIC CTCIICHH OKMCICHHA. CT[JUEHHE H El]H']H‘-ICCKHE CBOHCTBA [MpoOCThIX
BEIIECTB —  rajoreHoB. XHMHUYECKME CBOMCTBA Ha  NpUMEpe  XJopa
(B3aMMOEHCTBHE € METa/lNlaMH, HEeMeTaljaMH, [eno4aMmH). XIJIOpPOBOJOPO/I.
Congnas KHCI0Td, XMMHYECKHE CBGﬁCTBH, MOJIYHCHHC, NPHMCHCHHC. ,H,EﬁCTEH'E
XIopa U XJOpoBROAOPOAa Ha OpPraHH3M HEJIOBEKA. Baxueimue XKIOpHABI H HX
HaXOWICHHE B IPpHPOIC.

Obutan xapakrepucruka semenToB VIA-rpynnel. OcoGeHHOCTH CTpOeHHSA
AdTOMOB, XapaKTCpPHLBIC CTECOCHH OKHCIICHHA. CTPOEHHE H [iZIHZH‘{ECKHE CBOICTBA
MPOCTHIX BEMICCTB — KMCI0POIa H cepbl. AJUIOTPONHEIE MOAH(HKALHKM KHCI0poaa
H cepbl. XHMHUECKHe CBOHCTBa cepbl. CepoBOAOPOA, CTPOEHHE, (PHU3HUECKHE H
XUMHYECKHE CBOICTBA. DKCH,EL] CCpbl KdK NpCOCTABHTCIIH KHCIOTHBIX OKCHOOB.
CepHas  kuciora, (PU3HYECKHE M XMMHMYECKHE CcBoiicTea (o0lMe  Kak
MpeacrapuTela Kilacca KHCIIOT H CHELlHd}H'-IECKHE:). XHMHYECKHE pEakliiH,
JEWAHEe B OCHOBC TNPOMBIILICHHOTO crnocoba NOay4eHHA Cf."-]}]l'l‘.}ﬁ KHCIIOTHI.
[Ipumenenne cepHol kucnoTel. Coin cepHON KMCIOThI, KAYECTBEHHAs peaklus Ha



cyibar-uoH. Haxomienne cepbl M €€ COEIMHEHHWH B npupoje. XUMHUYECKOE
3arpA3HEHHE OKPYXKalolleH cpelbl COEIMHEHUAMH Cepbl (KHCIOTHBIE HOIH,
3arpA3SHCHHE BO3/IYyXa H BOJOEMOB), COCO0BI €ro MpeaoTBpaIlicHus.

Obmas xapaktepucTuka 3neMeHToB VA-rpynnel. OcoOeHHOCTH CTpPOEHHA
ATOMOB, XapaKTepHbIE CTENeHH OKHCIEeHHA. A30T, pacnpoCcTpaHEHHEe B MPHPOJIE,
(pu3nyecKre U XHMHYECKHe croiicTra. Kpyrogopor aszora B npupo/e. AMMHAK, €ro
du3ngecKne 1 XHMHYeCKHe CBOICTRA, NoIyueHHe u npiuMeHenne. Colu aMMoHNA,
HX (PU3HYECKHE U XUMHYECKHUE CBOICTBA, npuMeHenne. KauecTrennas peakums xHa
HOHBI aMMOHHA. A30THas KucloTa, eé rnoaydeHue, (PU3HYECKHE W XHMHYECKHe
cBoiicTBa (0OmIME Kak TpPeACTABHTENA Kjacca KHCIOT M CHelH(HYECKHE).
Henonws3oBanne HUTPATOB M COJEH aMMOHMS B KauecTBe MHHEpalbHbIX
ya00peHHil. XUMHYECKOE 3arpa3HeHHe OKPY Kalollei cpeibl coeHHEHHAMH a30Ta
(KMCOTHBIC [OM/IM, 3arpA3HeHHE BO3Ayxa, noussl M Boaoémosn). Docdop,
annoTpornueie Moaupukauu (Gocdopa, (PHIMUECKHE M XMUMHYECKHME CBOIICTBA.
Oxcun oedopa (V) u hocopras kucnora, huznHeckne ¥ XUMHUCCKHE CBOMCTBA,
nonyuenue, Menonssosanue ocdartos B KayecTBe MHHEPAIBLHBIX Y100pEHHI.

OOwas xapakrepuctuka smeMeHTOB IVA-rpynnel. OcoDeHHOCTH CTPOEHHA
ATOMOB,  XapakTepHBIE  CTENCHH  OKHCAEHHA.  Yraepoja,  auloTpoIHbie
MOJH(HKAIMH, pacrnpocTpaHEHHE B TMPHPoJE, (UIHYECKHE H  XHUMHYECKHE
cBoiicTBa. Ancopduus. Kpyroeopot yraepoga B npupojae. OKcHasl yriepoaa, Hx
(Guznyeckne M XHMHYECKME CBOHCTBA, JCHCTBME HAa KMBBIE OPraHU3Mbl,
MOIYyMEeHHE W NpUMEHeHHe. JKONorMHYecKHe MpodiieMbl, CBA3AHHBIE C OKCHIOM
yriaepoaa (IV), runoresa rnobansHoro noTemieHMs KIMMaTa, NapHHKOBLIN
apdext. YroneHas kuciora W e€ conu, UX (PU3HYECKHE W XHMHYECKHE CBOICTRA,
noiaydeHne W npumeHenwe. KadecTBenHas peakuus Ha KapOOHAT-MOHEL
HMenons3osanue kapdonatos B ObITY, MEAHLMHE, TPOMBIIIIEHHOCTH H CEILCKOM
X035iCTBeE.

[lepeonayaibHbie NOHATHA 00 OPrAHMYCCKHUX BELIECTBAX KAK O COCIMHEHHAX
yriaepoja (MeTaH, 9TaH, YTHUJIEH, alleTHIIeH, STAHOJ, TTTHIIEPHH, YKCYCHAsA KHUCI0Ta).
[IpuppoaHbie HMCTOMHHKH YTJIEBOJAOPOAOB (yrosib, TNPUPOAHBIH ra3, HedTs),
MPOJAYKTHl MX mnepepaboTkn (0eH3HH), UX polib B OBITY W NPOMBIIJIEHHOCTH,
[TonsTie 0 OMONOTrHUECKH BaKHBLIX BELIECTBAX: JKHUpaX, Oelkax, yrieeoiax — H HX
ponM B KM3HM  4enoBeka. MarepuanbHOe  €AMHCTBO  OPraHM4MECKHX M
HEOPraHWYeCcKHX COeIHHEHHI.

Kpemumii, ero ¢musnyeckue M XMMHYECKHE CBOICTBA, MOMY4YCHHE W
npumenenne. CoejanHeHHs kpemuus B npupoge. OOuwme npeacrasieHus 00
okcuae kpemuuda (IV) u kpemuueBoii kucnorTe. CHINKAaThI, HX HCIONL30BaHUE B
ObITY, B NPOMBINUICHHOCTH. BaHeiiniMe cTpoMTENbHBIE MaTepHAIbl: KepaMHK4,



CTEKI0, lleMeHT, OeroH, xenezoberoH. [Ipobnemel Ge3onacHOro HCNoabL30BaHMs!
CTPOMUTENIBHBIX MAaTEPUAJIOB B MOBCEIHEBHOH KH3HH.

Xumuueckuit IKCnepumMenm:

H3ydeHHe 00paslioB HEOPraHHYECKHX BEIECTB, CBOHCTB CONAHOH KHCIIOTHI,
IPOBEICHHE KAa4EeCTBEHHBIX PEaKLHH HA XJIOPH-HOHBI M HAaOMIOIEHHE MPH3HAKOB
HX [MPOTEKAHUs!, OIBITHI, OTpaxaloue (GU3HYECKHEe W XHMHYECKHE CBOMCTBA
rajJoreHoB M HMX COEAMHEHHH (BO3MOKHO HCIOIL30BAHHE BHICOMATEpPHAIIOB),
o3Hakomiienne ¢ oOpasuamu  XJIOPHJIOB  (rajJOr€HH/IOB), O3HAKOMJIEHHE C
obOpasuamu  cepel M €€ COCAMHEHHAMH  (BO3MOXKHO  HCIOJIL30BAHUE
BHIEOMATEPHAIOB), Ha0MOACHHE Npolecca 0DYIIMBaHUA caxapa noj AcHcTBHEM
KOHIEHTPUPOBAHHOW ~ CEPHOM  KHCIOTHI, HM3Y4YEHHE XHMHYECKHX  CBOHCTB
pazdaBIeHHOI cepHOI KHCIOTBL, [IPOBEICHHE KaYeCTBEHHOH peakliHi Ha cynbgpar-
HOH M HabIOJEeHHE NpH3HaKa e€ MpOTEKAHMA, O3HAKOMIICHME ¢ (DHU3IHYECKHMH
cBoiicTBaMu aszora, (ocdopa H HX COEIHHEHHH (BO3MOXKHO HCIONIB30BAHNE
BHICOMATEPHAIOB), oOpa3uamMu a30THBIX M (ocdopubx ynobpenuii, nomy4eHue,
cobHpanue, pacriosHaBaHue W W3YYEHHE CBOHCTB aMMHaka, IIpOBe/IEHHE
KaueCTBEHHBIX PeaklHil Ha HOH aMMOHHMA M (pocdaT-HOH H M3YYEHHE NPHU3HAKOB
HX NMPOTEKAHHA, B3aHMOICHCTBHE KOHIICHTPHPOBAHHOH a30THOH KHCIIOTHI ¢ ME/IbIO
(BO3MOMKHO MCI0/Ib30BaHHE BH/IEOMATEPHAIIOB), H3yueHHe MO/IeNIeH
KPHCTAJUIMYECKHX PpeméTok anmasa, rpadmura, dyuiepeHa, 03HAKOMIICHHE C
nponeccoM  aacopOLMU  PacTBOPEHHBLIX BEUIECTB AKTHBHUPOBAHHBLIM  YIiéM M
YCTPOHCTBOM MPOTHBOrasa, noiayveHue, coOMpaHue, pacrno3HaBaHHe M H3y4YeHHE
CBOHCTB YIVICKHCIOTO ra3a, NPOBEACHHE KAYECTBEHHBIX peakuuii Ha kapOoHat M
CHIIMKAT-HOHBI H H3YYEHHE MPHIHAKOB UX [POTEKAHHA, O3HAKOMJIEHHE C
NpOAyKLHEH CHIMKATHOH MPOMBIILUICHHOCTH, PEIICHHE JKCIEPHMEHTAIBHbIX
3a71a4 1o Teme «BaskHeHme HeMeTauIbl M UX COCIIHHEHHS»,

MeTaniel 1 HX COeIHHEHHA

O0mast xapakTepHCTHKa XHMHYECKHX YIEMEHTOB — METAIOB HA OCHOBAHMM
ux nonoxenus B Ilepuoanueckoil cucreme xXumudeckux osnemenros I M.
Menzaeneepa u cTpoeHus atomos. Ctpoenne metannop. Merannu4eckas cBfsb H
METAa/UIHYeCKas  KpucTajauyeckas — peinérka.  DIEKTPOXHMHUECKHH  pal
HaOpAKeHHH MeTannos. PH3nYecKHe H XHUMHUYECKHEe cBolicTBa MeTa/Lios. Odiue
criocodbl nomydenus meramnos. IlomaTHe 0 KOPpPO3MH METAIOB, OCHOBHBLIE
CrocoOBl 3amMThl MX OT Kopposuu, Cruiasbl (CTallb, YYTyH, JAHOPATIOMHHHE,
OpoH3a) M HX NPUMEHEHHE B ObITY H IPOMBILIICHHOCTH.

[Mlenounsie merannel: nonoxenne B Ilepuoanyeckoil cHcTemMe XMMHYECKHX
sanemenToB M. M. Mengeneesa, cTpoeHHe MX aTOMOB, HAXOKICHHE B IPHPOJE.
dusnyeckue 1 XMMHHECKHE CBOHCTBA (Ha npumepe HaTpust M Kanus). Oxcuast u



HAPOKCHBI Harpus H  Kanus. [IpumeHeHHe WIENOYHBIX METANIOB W MX
COEUHEHUH.

[llenouHo3eMenbHBIC METAUIBI  MArHHH ©  KaJdbIHil: TIOJOKCHHE B
[Teppoanueckoi cucreme xumuueckux emenTos 1. M. Menneneesa, crpoenue
HX aTOMOB, HAXO0K/IEHHE B npupoae. Pu3ndeckne H XMMHYECKHE CBOICTBA MArHUA
0 Kalbuus, Baxdellnne coeMHEHUs KalbllHd (OKCHI, THIAPOKCHI, COJIN).
KECTKOCTE BOIBI H CIOCOOKI €€ yCTpaHeHu .,

AmoMuHMIE: nonokenne B [lepuoanyueckoii cucTeMe XUMHUYECKHX WIEMEHTOR
JI. M. Menneneesa, crpoeHne aroma, HaxoxJAeHHe B npupoje. Pusnueckue M
XHMHYECKHE CBOICTBAa amoMuHUA. AM(OTEpHBIC CBOICTBA OKCHIA M IMJIPOKCHIA
AIIOMHHHA.

Kenezo: nonoxenne B [lepuoandeckoil cucTeMe XHMHYECKHX d1eMeHTOB [J1.
M. Menneneepa, crpoeHue aroMa, HaxokaeHue B npupoae. Dusudeckue u
XHMHYECKHe cBOMCTBa xkene3a. OKeHibl, THApOKCHIBI 1 comnn xenesa (I1) n xenesa
(11I), ux cocTag, CBOHCTBA H MOTYICHHKC.

Xumuueckuil IKCRepuUMenm:

03HaKOMJIeHHe C o00pa3uaMu MeTanioB W CHIABOB, HX (H3IMYECKHUMH
CBOMCTBAMM,  M3YYCHHE  DPE3YJILTATOR  KOPPO3MH  METAIOB  (BO3MOMKHO
HCIIOJIB30BAHKME  BHJICOMATEPHAIIOB), OCODEHHOCTEH B3aUMOJEHCTBHA OKCHIA
KANbLIMA W HaTpusA ¢ BOJOI (BO3MOXKHO HCMOMB30BaHKHE BHICOMATEPHANOB),
HCCHIE0BAHNE CBOMCTB KECTKOHW BOJbI, MMPOIECCA NOPEHHs Kene3a B KUCIopo/ie
(BO3MOJKHO  MCHOJbL30BAHHE  BHAEOMATEPHANIOB), TMPH3HAKOB  MNpPOTEKaHHA
KAYECTBECHHBIX PCAKLUMH HA MOHBI: MArHMf, KalblM#A, ATIOMHHHSA, LHHKA, Kenesa
(11) u skeneza (111), mean (I1), HaGnroleHHe ¥ ONMMCAHKME TIPOLIECCOB OKpaIIHBAHUS
MIaMEHH WOHAMH HATPHA, Kaiud W  Kaidblus (BO3MOMKHO HCTIONB30BAHHE
BHIEOMATEPHAIOR), HCCEA0BaHHe aM(POTEPHBLIX CBOMCTE I'MAPOKCH/IA AIIOMHHHA
H THAPOKCH/A LIHHKA, PelIeHHe IKCIepUMEeHTAIBHBIX 3a1a4 no TeMe «Bawneiimne
METAJUIbl U UX COCHHCHHAY,

XHMHS H OKPYKAIONIAN cpe/a

BemecTea M martepHansl B TMOBCEJHEBHOIH KM3HH denoBexka. bezomachHoe
HCIIOJIB30BAHME BELIECTB M XMMHMYECKMX peakuuii B ObiTy. [lepras nomous npu
XHMHYECKHX 0KOrax H OTPABIEHHSAX.

XHMMHYECKOE 3arpsA3HCHHE OKpYKalolleld cpenbl (npeaeibHas QoMycTHMAasn
KOHLEeHTpauus Bewects, aanee — [IJIK). Ponbs XuMHH B pelieHNH KOTOTHYECKUX
npodJeM.

Xumuueckuu axcnepumenm:

M3yueHHe o0pa3loB MaTepHaloB (CTEKNIO, CIUIABBI META/LUIOB, MOJIHMEPHBIE
MaTepHalbl).

Mexcnpeomemuvie censu



Peanusainma MexnpeIMeTHBIX CBA3EH NPH H3YYEHHM XHMHUM B 9 Kiacce
OCYILIECTBIIAETCA HEpE3 HCIMOIL30BaHHE Kak DG]J.IHX CCTECTECHHO-HaAYYHBIX
HDHHT’I{E{., TAK H HDHHTHﬁ, ABIMAKIMIHUXCAH CHCTCMHBIMH AMA OTICABHBIX MPCAMCTOR
€CTECTBEHHO--HAYYHOrO LIMKJIA.

DGLL[HE CCTECCTEBCHHO-HAYYHBIC IMOHATHA? Hﬂ.}""'{HhIﬁ [baKT, MANMOTE34, 3aKOH,
TEOpHS, AHAJIM3, CHHTE3, KiaccHMKalms, NepHOIUYHOCTh, HadIwIeHHe,
IKCIEPHMEHT, MOICIHPOBAHHE, H3IMEPCHHE, MOICIb, ABJICHHE, ]'[Elpi—]}{[(l:lﬂhlﬁ
pexT, TEXHOITOIHS, MAaTEPHAIIEL,

®usuka: marepusa, artoM, O3JIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIWJ,
H30TONBL, padHOAKTHBEHOCTB, MOJCKYI4, 'E)HE[(T])H‘-IECKHﬁ 3apang, NpOoBOOHHEH.
MONYIPOBOJAHUKM, AMMIEKTPHKH, (POTOMIEMEHT, BElIECTBO, Teno, o00néMm,
AIperaTHoe COCTOAHHE BCIIECTRA, I'd3, PacTEOp, pacTBOPHMOCTEL, KPHCTA/LITHYCCKAA
pELL[{.‘.'.-TKH... CILITdBLI, (}]H'JH‘-]EGKHE BCIHYHHEI, COHHHIBI H3MCPCHHA, KOCMHYCCKOC
NPOCTPaHCTBO, MJIaHETh, 38€3/161, ColHie.

buonorus: d)ﬂTDCHHTEE, JABIXaHHEC, SHGCEI]CIJH, IKOCHCTCMA, MHHCPAIbHBIC
yA0OpeHHs, MUKPO3JIEMEHThI, MAKPOMIEMEHTRI, TUTATENLHEIE BELIeCTRA.

leorpadms: armocdepa, ruapocdepa, MUHepanbl, TOpPHbBIE TMOPOJEL,
MOJC3HEIC HCKONMACMEIC, TOIVTHBO, BOAHBIC PCCYPCHL.



MJAHHPYEMBIE PE3YJIbTATBI OCBOEHHA TMMPOI'PAMMBI 110
XHUMHH HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMS

JJUYHOCTHBIE PE3YJIBTATHI

JIMMHOCTHBIC PE3yIBTATBl  OCBOCHHA MPOTPaMMbl  OCHOBHOTO o0Omiero
o0OpasoBaHusl JOCTHIAKOTCH B XOJEe 00Oy4eHHs XHMHHM B eJHHCTBE y4eOHOH M
BOCIIHUTATENBHOI IeATeIBHOCTH B COOTBETCTBHH C TPAJHLIMOHHBIMH POCCHICKHMH
COLMOKYJIBTYPHBIMH W  [YXOBHO-HPABCTBEHHBLIMH 1I€HHOCTAMH, MPHHATBIMH B
oDLIecTBE MNpaBH/IAMH M HOPMaMH [IOBEJEHHS W CIOCODCTBYIOT IIpolieccam
CaMOITO3HAHKS, CAMOPA3ZBUTHA H COLHATH3AINHA 00y4alOnIHXCs.

JInuHocTHRIE  pesylbTaThl  OTPAKAT  OTOBHOCTH  OOYHaIONIMXCH
PYKOBOJCTBOBATLCA CHCTEMOIl MO3HWTHBHBIX 1IEHHOCTHBIX OpHMEHTalWil H
PACLIMPEHHE ONBITA ACATEALHOCTH Ha €€ OCHOBE, B TOM HMCJIC B YACTH:

1) naTpHOTHYECKOTO0 BOCTIHTAHHS

IICHHOCTHOIO OTHOMICHHA K OTCHCCTBCHHOMY KYJIBLTYPHOMY, HCTOPHYCCKOMY
M Hay4dHOMY HaC/E[HI0, NMOHUMAHUSA 3HAYEHHS XMMHYECKOH HayKH B #KH3HM
COBpEMEHHOro 00IIecTBa, CnocoOHOCTH BNAJETh JOCTOBEpHOH HH(pOpmanmeii o
MNCPEAOBLIX [OCTHHKCHHAX M OTKPBITHAX MHPOBOH M OTCUECTBCHHOH XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 ycTpoicTBe MUpa H 0DIIECTRA;

2) rpaAIaAHCKOTO BOCIIHTAHHA:

MpejcTaBlleHHs O COLMalBHBIX HOpMax ¥ [paBHlax MeEAIHYHOCTHBIX
OTHOILIEHHI B KOJJIEKTHBE, KOMMYHMKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO
nonesHoi,  y4eOHO-HCCNEN0BATENLCKOMH, TBOPHYECKOH M JPYyrux  BMIAX
JIeATEBHOCTH, TOTOBHOCTH K pa3zHOOOPa3HOH COBMECTHOH JEATENBHOCTH IPH
BBIMOMHEHHH y4eOHBIX, TO3HABATENBHBLIX 3a4a4, BBINOJHEHUH XHMHYECKHX
IKCIIEPHMEHTOB, CO3/IaHUH YUeDHBIX NPOEKTOR, CTPEMIIEHHA K B3AHMOTIOHHMAaHHIO
H B3aUMONOMOIIM B [poumecce 5Toii y4ueOHOH [eATeNbHOCTH, TOTOBHOCTH
OLECHHBATL CBOE MOBEICHME M TOCTYNKH CBOMX TOBApHIUEH € MO3ZHLIMM
HPABCTBEHHBIX M MPABOBLIX HOPM C YYETOM OCO3HAHHA MMOCIEJACTBHI MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'O MO3HAHHA:

MHPOBO33PEHUECKHE [PE/ICTABIEHHN O BEIUIECTBE M XUMHUYECKOH peakiuu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH M COCTaBIAIOLINE
OCHOBY /YISl MOHUMAHHS CYHIHOCTH HAYYHOH KapTHHbI MUpa, NpejcTaBieHus 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3sBUTHA MPHPOILL, B3aUMOCBA3NX YellOBEeKa C
NPHPOIHOH CPeo, O POJIH XHMHH B O3HAHHH I3THX 3aKOHOMEPHOCTEH;

NO3HARATE/ILHLIE MOTHBBI, HANpaBJIEHHBIC HA NMOJYYEHHE HOBBIX 3HAHWH 110
XHMHH, HeobXxogumbie s OOBACHeHHA HaDIHOAaeMBIX TPOLIECCOB H ABICHHI,
[MO3HABATENLHONH, HHOOPMALHOHHONW H YHTATE/ILCKOH KYJILTYPBI, B TOM 4HC/E
HABLIKOB CAMOCTOATENBHOH padoTel ¢  y4eOHBIMH TEKCTaMH, CHPABOYHOM



JUTEPATYPOi, JOCTYNHBIMH TEXHHYECKHMH CpeiACTBAMH  HH(POPMAUHOHHBIX
TEXHOJIOTHI;

HHTEpeC K OOYHCHHI0 M TO3HAHMIO, JI0003HATCIBHOCTh, TOTOBHOCTH H
CMOCODHOCTL K camMo00pa3oBaHHIO, [POEKTHOH M HMCCIIEN0BaTE/ILCKOM
NeATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHA OODYYEHHS B
JlanbHeHIeM;

4) dbopMHpOBAHHA KYJALTYPbI 310POBbS:

OCO3HAHME UEHHOCTH SKM3HH, OTBETCTBEHHOI0 OTHOIIEHUS K CBOEMY
3JI0POBBI), YCTAHOBKH Ha 3/J0pOBbIA 00pa3 KU3HH, OCO3HAHME IOCIEACTBHI H
HEMPHUATHE BPEIHBIX MPHUBLIYEK (YyNOTpeOIeHHs aTKOroi, HAPKOTHKOB, KYPEHH ),
HeoOXoaumMocTn  cobiogienust  npasun  OesonmacHocTH  npy obpailEeHun ¢
XHMHYECKHMH BelIeCTBaMH B OBITY H peallbHOH HH3HH;

5) TPYA0OBOTO BOCIIHTAHHA:

MHTEpeC K MpakTHYeCKOMY H3YUYeHHIO npodeccHil M Tpy1a pasHuHOro posa,
VBaKCHHC K TPYIAY H pe3yiabTaTaM TPYIOBOH NEATEIABHOCTH, B TOM HYHCIE Ha
OCHOBE TNPUMEHEHHA [PEIMETHBIX 3HAHHH 10 XMMHH, OCO3HAHHBIH BbBIOOP
HHIUBHIYAIbHOH TPAeKTOPHH NPOAOIIKEHHA 00pa30BaHis ¢ YYETOM JIHYHOCTHBIX
HHTEPECOB M CNOCODHOCTH K XHMHH, ODIICCTBEHHBIX HHTEPECOR M noTpedHOCTEH,
YCHEMIHOH NMpo(heCcCHOHAIBHOH JIEATENBHOCTH H Pa3BUTHA HEOOXOHMBIX YMEHHIH,
rOTOBHOCTB @IaTHPOBATBECA B MpoieccHOHANTBHOI cpee;

6) IKOJIOTrHYEeCKOT0 BOCTIMTAHHA:

IKONOrMYecKl lenecoodpa3Hoe OTHOLIEHHE K TPHpOJAe Kak MCTOYHHKY
KM3HH Ha 3emue, OcHOBE eé CyLIeCTBOBaHMA, MOHUMAHHE LIEHHOCTH 3/J0POBOIO M
OezonacHoro o0pa3a KH3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(pH3HMECKOMY M TICHXHYMECKOMY 3/J0POBBI0, OCO3HAHWE LIEHHOCTH coOmoneHus
rnpasui DE30MaCHOI0 NOBEJAEHUA TPH paboTe ¢ BEIECTBAMM, A TAKAKE B CHTYAIHAX,
VIPOKAKIINX 3I0POBbIO W KU3HH THOCH;

CrocoOHOCTH NPHMEHATE 3HAHMA, MOIYHAEMBIC NPH M3YHEHHM XUMHH, 14
pelieHns 3a1a4, CBA3aHHBIX C OKPY/KAOLIeH NPHUPOIHOI cpefoi, AA NOBBIIEHHS
YPOBHA  JKOJIOTHYECKOH  KYIbTYpbl, OCO3HaHHA T100aqb,HOrO — XapakTepa
IKOJOIHYECKHX NPOOJIEM M NyTEH HX pPelleHHs MOCPEACTBOM METO0B XHMUH,
IKOIOTHYECKOTrO MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHLCA MM B M0O3HABATENLHOMH,
KOMMYHHKATHBHOM H COLMANILHOH MPaKTHKE.

METAINPEIMETHBIE PE3YJIBTATBHI

B cocraBe MeranpeameTHBIX PE3YNbTATOB BBIICHAT 3HAYMMbIC U1
(opMupoBaHus  MHPOBO33peHMs  ODILEHAYUYHBIE TOHATHS  (3aKOH, TEOpHH,
OpHHLIMIN, THIIOTe3a, (paKT, cucTeMa, MPOoLece, IKCIePHMEeHT H ApPYroe.), KOTopele
HCMOJIL3YIOTCH B CCTECTBEHHO-HAYHHBIX YUeOHBIX mpeaMeTax M MO3BONAIOT HA
OCHOBE 3HaHUH H3 3ITHX NpeAMeToB (POPMHPOBATE IPEACTABIEHHE O LETOCTHOH



HAy4YHOH KapTHHE MHpa, U YHHBEpcallbHbIE yueOHbIe JieiicTBU (MO3HABATEILHBIE,
KOMMYHHKaTHBHBIE, PerylIATHBHBIE), KOTOpble o0ecneunBalOT (OPMHPOBaAHHE
FOTOBHOCTH K CaMOCTOSTCIBHOMY IUIAHHPOBAHHIO M OCYHIECTBICHHIO Y4eOHOI
JIEATENBHOCTH,

ITosnaBaTenbHbIC YHHBEPCAIbABIE YUeOHbIE el cTBHS

ba3zoBbie JlOrHYecKHe JeHCTBHA:

YMEHHs HCMHOIb30BaTh NPHEMBI JIOTMYECKOTO MBIIIJIEHHUA T[PH OCBOEHUH
3HAHMIA: PACKPBIBATL CMBIC/ XMMMYECKMX MOHATHH (BBIIEAATL MX XapakTepHble
MPH3HAKH, YCTAHAB/IHBATH B3aUMOCBA3b C JPYTHMH TMOHATHAMH), HCIOJIB30BAThH
MOHATHA 171 0OBACHEHHA OTIC/IbHBIX (AKTOB H ABICHUI, BLIOHPATh OCHOBAHUA H
KPHTEPMH JUIA KIacCH(PHKALMH XMMHYECKHX BEIIECTB H XMMMYECKHX peakuui,
VCTAaHABIMBATL NPHUMHHO-CE/ICTBEHHBIE CBA3H MeWIY O00BeKTaMHM H3yUeHHH,
CTPOHUTH JIOTHYECKHE PACCYHACHHA (MHAVKTHBHBIC, JCAYKTHBHBIE, MO AHAIOTHH),
JIeNiaTh BBIROJIBI W 3aKIIFOUCHHS;

YMCHHC TPHMCHSTH B TMPOLECCE MO3HAHMA TMOHATHA (MPCIMETHLIC H
METalpeJIMETHLIE), CHMBOIIMYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIL3YEMBIE B XHMHH,
npeoOpa3oBbIBaTh IIHPOKO NPHUMEHAEMbIEC B XHMHH MOJE/IbHbIE NPeACTABICHHA —
XHUMHYECKMH 3HAK (CHMBOJI 2JEMEHTA), XuMmHueckas (opmyna M ypaBHEHHE
XHMHUYECKOH peakiHyl — NpH pelieHrn y4eOHo-N03HaBaTeNbHbIX 3a/1a4, ¢ y4&rom
ITHX MOJEIBHBIX MPEICTABICHHI BBIABIATL M XapaKTePH30BaTh CYIIECTBEHHBIE
MPH3HAKH H3Yy4aeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIHid,
BHIB/IATE  00IIHE  3aKOHOMEPHOCTH, TPHYHHHO-CIIEJCTBEHHBIE CBS3H U
APOTHBOPEYHS B H3YHAEMBIX MPOLECCAX W ABICHHAX.

bazoBbie Hece0BaATE/ILCKHE ICHCTBHSL!

YMEHHE MCHOIb30BaTh MOCTABICHHBIC BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHMSA, a TAKKE B KAYECTBE OCHOBBI JUId (DOPMHPOBAHHMS TMIIOTE3HI 1O
NpoBepKe MPAaBHIBHOCTH BBICKA3BIBAEMBIX CYKICHUII;

NpHOOPETEHHE ONBITA [0 IUIAHUPOBAHMIO, OPraHM3alMH W [POBEIACHHIO
VIEHHYECKHX IKCIEPUMEHTOB, YyMeHHe HadmoaaTe 3a XOA0M Ipollecca,
CaMOCTOSTENIBHO MPOTHO3HPOBATH €ro pe3yabTat, (hopmynupoBats 00001IeHNA H
BBIBO/IbI 110 PE3YILTATAM [POBEAEHHOIO ONBITA, HCCIAELOBAHMS, COCTABIATL OTUET
0 mpojenaHHoi pabore.

Padora ¢ undopmanueii:

yMeHHe BbIOHPATh, AHAIM3UPOBATH M HHTEPNPETHPOBATH HH(OPMALIHIO
pa3snMYHBIX BHAOB H (JOPM MPEACTABICHUA, MOTYHAEMYIO U3 Pa3HBIX HCTOYHHKOB
(HayuHO-TIONYJISpHAs JIHTEpaTypa XMMHYECKOr0 COJEpKaHHs, CIpPaBOYHbIE
nocoOus, pecypcel HHTepHeTa), KpUTHYECKH OLICHHBATH IMPOTHBOPEUUBYIO H
HE0CTOBEPHYIO HH(OPMALIHIO,



YMEHHE NPUMEHATH PasiiMyHbIe METOJBI M 3aIIpoCckl NPH MOMCKE W oTdope
HHGOPMALIMH W COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIUMBIX IS BBITTOJTHEHHS
y4eOHBIX M TO3HABATEIBHBIX 3a7a4 ONpeAcnEHHOr0 THIA, TPHOOPETCHHE ONBITA B
o0nacTH  MCHoJIL30BaHUA  HH(POPMANHOHHO-KOMMYHHKATHBHEIX  TEXHOJIOI'HI,
OBJIaJCHHE KYJILTYPOil aKTHBHOIO HCIIOIb30BAHKHA PAZIHYHBIX MIOHCKOBBIX CHCTEM,
CAMOCTOATENBHO BRIOHPATh ONTUMANIBHYIO (OPMY NpeiacTaBieHus HHpOpMaluH 1
HITIOCTPHPOBATE pelaeMble 3adavld  HEC/IOKHBIMH CXeMaMH, JHarpaMMami,
Apyrumu popmamu rpaukn M HX KoMOMHALIMAME,

YMEHHE HCMO/b30BaTh M aHAJM3UPOBaTL B Mpouecce y4eOHOH H
HCCCI0BATEILCKOH AeATeIbHOCTH HH(MOPMALIHIO O BIMAHHH TIPOMBILLICHHOCTH,
CEJILCKOTO XO35HCTBA M TPAHCIOpPTAa Ha COCTOAHWE OKPY/KAIOIWEH TNPHPOJHOMH
Cpe/ibl.

KoMMyHHKATHBHBIE YHHBEpPCA/IbHBIE YieOHbIe TelicTBHA:

YMEHHsl 3a/laBaTk BOMPOCH (B Xoje jHanora W (WIH) JHUCKYCCHH) 10
CYHICCTBY  ODOCyKmaeMoil  Tembl, (QOPMYIHpPOBaTh  CBOH  TNPEIOKCHHA
OTHOCHTEIILHO BBINOIHEHHS MPEUIOKEHHON 3a1aum;

YMEHHMS  NPEICTaBIATh  MONYYEHHBbIE  PE3ylNbTaThl  MO3HABATENILHOH
NeATCJbHOCTH B YCTHBIX W [HCBMEHHBIX TEKCTax; [O€JdTh [PE3EHTALMIO
Pe3yILTATOB BBINOIHEHHS XHMHYECKOr0 3KCIepHMeHTa (J1aboparopHoro onklTa,
nabopaTopHoii paboThl IO HCCIEIOBAHHIO CBOHCTB BELIECTB, YHeOHOTO MpoeKTa);

yMeHus  y4eOHOro COTpPY/JAHMYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABATENBHON W HCCAENOBATENbCKOIl  AEATENBHOCTH MPH  pelIeHHH
BO3ZHHKAIOIWMX npodiem Ha ocHoBe yuéra OOLIMX HMHTEPECOB M COIIACOBAHMA
MO3HIMHA (0DCyxIeHHs, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD), KOOpP/JAHHAIHA
COBMECTHBIX [IEHCTBHIi, ONpENeleHHE KPHUTCPHEB MO OLEHKE KadecTea
BBINTOJIHEHHOMH padoTel U Apyrue).

PeryasitueHble yHHBepcalbHEIE YIeDHBIe 1eHCTBHA:

YMEHHE CaMOCTOATEIBHO ONPEAensaTh LEAH JCATCIbHOCTH, IJJAHUPOBATD,
OCYLIECTBIATE, KOHTPOIMPOBATE M MPH HEOOXOAHMOCTH KOPPEKTHPOBATE CBOH
JIeATENBHOCTh, BEIOMpaTh Hanbonee ydekTHBHBIC cnoco0bI pereHnd y4eOHbIX |
MO3HABATENBHBIX 3a/a4, CAMOCTOATENLHO COCTABJIATHL MM KOPPEKTHPOBAThH
NpPe/IOKEHHBIH  alrOpUTM  JICHCTBHH NpH  BBINOJAHEHHH 3aJaHuH C  YYETOM
MOJIY4CHUA HOBLIX 3HaHWil 00 M3ydaeMbiX 00BEKTAX — BEIIECTBAX M PeakiMix,
OLIEHHBATE COOTBETCTBHE MOMYYEHHOTO pe3ynbTaTa 3asBIEHHOH LenH, YMeHHe
HCMOIB30BaTh M AHAIIH3HPOBATE KOHTEKCTHI, MpeJlaraéMble B YCIOBHH 3a1aHHIi.

NPEAMETHBIE PE3Y.IbTATHI

B cocraBe mnpeaMeTHBIX pe3ylbTATOB MO OCBOGHHID 0043aTENLEHOTO
CO/epKaHusA., YCTAHOBICHHOTO maHHoi denepansHoi paboucii  nporpamMmoi.
BBIJEIAIOT: OCBOEHHBIE O0YYAKOIMIMMHUCA HaydHbIE 3HAHMA, YMEHMA M CHOCOOLI



NeficTBHi, cnenuduyeckne s npeiaMeTHol  obnacth  «XHMHA», BB
JeATeNBHOCTH TI0 MOIYYeHWI0 HOBOTO  3HAHHA, €ro HMHTepHpeTaliH,
npeodpa3oBaHNIo H MPUMCHCHHIO B PA3IHYHBIX YICOHBIX H HOBBIX CHTYAIHAX.

K konuy o0yuenus B 8 kiacce npeaMeTHbie pe3yibTaThl Ha Da30BOM YpPOBHE

JIOJIFHBI OTpakaTh cOPMHUPOBAHHOCTE Y 00YHAIOMIMXCA YMCHHI:

¢ PAcKpbIBATH CMBIC] OCHOBHBIX XMMHMYECKHX IMOHATHI: aTOM, MOJIEKYJa,
XHMHYECKHI 3]IeMEeHT, TIPOCTOE BEHIeCTBO, CIIOKHOE BEIIECTBO, CMECh
(0jiHOpOHAS W HEOAHOPO/HAA), BAIIEHTHOCTL, OTHOCHTEILHAS aTOMHasA H
MOJIEKYJISpHas Macca, KOMHYECTBO BEHIECTBA, MOJb, MONIApPHas macca,
MaccoBas J10J11 XHMHYECKOTO 3IEMEHTA B COCIMHEHHH, MOJIAPHBIH 00BEM,
OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb, IEKTPOOTPHLATENBHOCTh, CTENEHb
OKHC/ICHHA, XHMHYECKas peakuus, KlaccH(pHKauus peakuHi: peaxuuH
COCAMHEHMA, PEAKIHH pPAa3/IoKCHHA, PCaKUHH 3aMELICHHsA, PEaKiHUH
00MEHa, 9K30- H 3HAOTEPMHYUECKHE PeaKilnH, TEIoBOH 3(DPeKT peakiuy,
AP0 aToMa, JJCKTPOHHBIH CIOH aroma, aToMHas opOMTanb, paanyc
aroMa, XMMHYECKasi CBA3b, NOJAPHAs H HETNOJAPHAs KOBaJEHTHAasA CBA3b,
MOHHAs CBA3b, HOH, KATHOH, aHWOH, PacTROp, MACCOBasA /0JA BellecTBa
(nMpoueHTHAA KOHIEHTPALHs) B PACTBOpE:

e  WUIOCTPHPOBATE  B3AUMOCBA3E OCHOBHBIX XHMHYECKMX [MOHATHH H
MPUMEHATE ITH NOHATHA NIPH OMHCAHHH BEIIECTB U UX MPeBpalieHHii;

s  MCHOAL30BATL XMMHYECKYIO CHMBOJMKY U1 cocrasienus (opmyll
BEIIECTE H YPaBHEHHIT XHMHYECKHX peaKIHii;

*  ONpPENE/ATh BAJICHTHOCTh ATOMOB JJEMEHTOB B OMHAPHBIX COCHMHCHHSAX,
CTENEHE  OKHCIEHHMA  DJIEMEHTOB B OHHApHBIX  COEJHHEHHSX,
MPHHAUICKHOCTE BELIECTB K OMNPEACNIEHHOMY KIaccy COCIHHEHHH 10
(opmynam, BHIL XMMHMYECKON CBA3M (KOBAaJEHTHAsE W HOHHaA) B
HEOPTaHWYECKUX COeITHHEHHSAX;

e packpeiBatk cmbicn  [lepuoamueckoro 3sakona JI. M. Menneneesa:
JAEMOHCTPHPOBATh TMMOHUMAHHE MEPUOJAHYECKOl 3aBHCHMOCTH CBOHCTB
XHMHYECKMX JJIEMEHTOB OT MX nonokeHus B [lepuogmueckoii cucteme,
3AKOHOB COXPAHEHHsA MAacChl BELIECTB, MOCTOAHCTBA COCTABA, aTOMHO--
MOJIEKYJIAPHOIO YUeHHs, 3aK0oHa ABoraapo;

* ONUCBHIBATH M XapakTepusoBats Tabnuuuyo ¢opmy [lepuoanueckoi
CHCTEMBl XMMHMYECKHX OJJIEMEHTOB: pa3nyaTek [MOHATHA «TJIaBHaA
noarpynna (A-rpynma)» W «nodbounas noarpynna (b-rpymma)y, Maneie u
DOJBIIME NEPHOIbI, COOTHOCHTH ODO3HAYEHHH, KOTOPLIE HMEKTCH B
tabmuue «Ilepmoanveckas cuctemMa XuMuueckux 3mementoB [ M.
Mengeneea» ¢ YHMCJIOBLIMH  XdapPaKTCPHCTHKAMHM  CTPOCHHA AaTOMOB



XHMHUYECKHX JIEMEHTOB (COCTAB M 3apsll s/ipa, 00IIee YHCIIO IEKTPOHOB
H pacrpeseneHne X [0 31eKTPOHHBIM CI0AM);

*  KIacCH(MIHPOBATE XHUMHYCCKHE WICMCHTBI, HCOPraHHYCCKHE BCIICCTBA,
XHMHYECKHE peaklMH (Mo 4YHCIy M COCTaBy YYacTBYIOIHX B peaklHH
BEILICCTB, TI0 TETUIOBOMY Y deKTy);

* XapakrepusoBaTh (ONMCHIBATE) O0IIME XMMHYECKHE CBOHCTBA BELIECTB
PA3THUYHBIX KJIACCOB, MOATBEpH/Ias OIMHCcCaHHe TIPUMepaMH MOJIEKYIAPHBIX
VPaBHEHHH COOTBETCTBYIOUIMX XHMHYECKHX pEaKkiiHi;

* [IPOrHO3MPOBATH CBOHCTBA BEILECTE B 3aBUCHMOCTH OT MX Ka4eCTBEHHOIO
COCTaBa, BOIMOMKHOCTH TMPOTEKAHHA XHMHYECKMX TMpEeBpalieHuii B
PasIHYHBIX YCIOBHAX,

* BBIMHUCIAATH OTHOCHTEJBHYK) MOJCKYISAPHYHD W  MOJAPHYH) MAcChl
BEUICCTB, MACCOBYIO [0JI0 XHMHYECKOro osiemeHta mno Qopmymne
COE/IMHEHHS, MACCOBYH) JIOJIKO BEIIECTBA B PACTBOPE, MMPOBOIUTEL PACUETHI
[0 YPaBHCHHIO XMMHHYCCKOH peaKiIHH;

e [IPUMEHATE OCHOBHBIE OTEPALHH MBICIHUTENLHOH JAEATENLHOCTH — anans
M CHHTe3, cpaBHeHHe, 00o0lIeHHe, cHUCTeMaTH3alMIo, KIacCH(HUKaLNIO,
BBIABJICHHE TPHYMHHO--CIEACTBEHHBIX CBA3CH — JUIA M3Y4YCHHHA CBOHCTB
BEHIECTB M XMMHYECKHX pEaKiui, eCcTeCTBEHHO-HAYYHBIC METO/Ibl
Mo3HaHHA — HaOMIOeHHEe, H3MEpPeHHE, MOCTHPOBAHHE, JIKCIEPHMEHT
(pealibHbIi 1 MBICJIEHHBI);

* CIENOBAThL  MpaBWiaM  MOJb30BAHWUA  XHMHYECKOH  mocyaoil |
nabopatopueiM  00OpyI0BaHHEM, a TaKKe NpaBuaam oOpauieHus ¢
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIHAMH 110  BBINOIHEHHIO
nabopaToOpHBIX XHMHYECKHX ONBITOB 10 MOIYMEHHI0 W COOMpaHuio
razoo0pasHbiX  BEIECTB (BOAOPOAA W KHCIOPO/JA), HPHIOTOBIECHHIO
PacTBOPOB € ONPeAeneHHOH MacCOBOH J0Jed pacTBOPEHHOTO BellecTea,
MJAHAPOBATL W MPOBOAWTE  XHMHYECKHE  JOKCICPHMEHTBI 110
pacrno3HaBaHHID PACTBOPOB I11eJI04el U KHCIIOT C MOMOUIBK) HHIWKATOPOR
(makmyc, GeHonTaneny, METHIOPAHK H IPYIHE).

K xouny obyuenus B 9 kaacce npejiMeTHbie pe3ylibTaThl Ha 0a30BOM YPOBHE

JIOJIKHBI OTpakaTh chOPMHUPOBAHHOCTD Y O0YHAIOIIMXCA YMEHHI:

* pAcKpbIBaThb CMBIC]I OCHOBHBIX XHMMHYECKMX TOHATHI: XHMHYECKHI
JIeMEHT, aTOM, MOJeKyJla, WOH, KaTHOH, aHHWOH, TPOCTOE BelIeCTBO,
CIOKHOE BEHIECTBO, BAJCHTHOCTb, AJICKTPOOTPHIATEILHOCTL, CTENECHb
OKHCIIEHHS, XUMHYECKas peakius, XHMHUYECKas CBS3b, TEroBoi s dexr
peakiM¥,  MOJb, MOJSAPHBIH  00BEM,  pacTBOp,  INEKTPOJIUTHL,
HEMICKTPOJINTEI, WIEKTPOJIUTHYECKAA JAMCCOLHALMA, PEeaKkuuH HOHHOIO
o0OMeHa, KaTanu3arop, XHMHYECKOE paBHOBecHE, oOpaTHUMble H



HeoOpaTHMBle peaklui, OKHCIMTE/ILHO-BOCCTAHOBHTEILHBIE PEaKIMH,
OKHCIIMTENb,  BOCCTAHOBHTENb, OKHUCIEHHE M  BOCCTAHOBRIIEHHE,
annoTponud, aMQoOTePHOCTh, XHMHYCCKAA CBA3bL (KOBAJICHTHASA, MOHHAA,
META/IITHYeCcKasn), KpUcTayinyeckas peumérka, KOppo3Hs MEeTalulos,
CIJIABbl, CKOPOCTh XHMMHYECKOH peakuHH, TMpelenbHo [IoNycTHMasA
konuentpaums [1JIK semecrsa;

MIUTIOCTPHPOBATE  B3aMMOCBA3b OCHOBHBIX XHMHYECKMX MOHATHH H
NPUMEHATH ITH NOHATHA 1IPH ONMHCAHWH BEILIECTB M UX NPEBpallCHHI;
MCIONB30BATE XHMHYECKYH) CHMBOIMKY JUIS COCTaBlIeHHs (opMyll
BCIIECTB H YPaBHEHHIT XMMHYECKHX PeaKIIHii;

ONpENe/IATh BAIEHTHOCThL M CTENEHb OKHCIIEHHA XMMHYECKHX MIEMEHTOB B
COEAWHEHHAX Pa3NUYHOTO COCTARA, MPHHAIEKHOCThL BEIIECTE K
onpeaenéHHOMY Kiaccy coeauHenuii nmo ¢opMmynaM, BHI XHMHYECKOM
CBA3H (KOBaleHTHas, HWOHHAd, METAUIMYECKas) B HEOPraHHYecKHx
COCIHHEHHAX, 3apa]l HOHA TIO XMMHYCCKOH (hOpMYyJe, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKHX COEIMHEHMH, THIT KPHCTAIIHYECKOH
peIEéTKH KOHKPETHOTO BELECTBa;

packpeiBaTh cMmbica [lepuwonnueckoro szaxkona JI. WM. Menpeneera u
JEMOHCTPHPOBATE €ro  TOHHMaHHE: ONHCbIBATE H  XapaKTEpH30BaTh
Tabmmunyio dopmy Ilepuoandeckoil cHCTEMBI XHMHYECKHMX YWIEMEHTOB:
pasnMuath NOHATHA «riasHas noarpynna (A-rpynna)» um «nodoynas
noarpynna (b-rpynna)», mansie # OONbLIME M[EPHOAbLI, COOTHOCHTH
ofo3HadeHud, KOTOpbIE MMEKIOTCH B Nepuoauueckoil  tabauue, ¢
YHCIIOBBIMH  XapakTepUCTHKAMH  CTPOEHHA  ATOMOB  XHMHYECKHMX
JJIEMEHTOB (cocTaB M 3apan  Aapa, olmiee HHCIO JJIEKTPOHOB H
pacnpeneineHne Hx 1o MEKTPOHHBIM - cllosM), 00BiCHATL  0DHe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOICTB 3JIEMEHTOB M MX COEIMHEHHIl B
Mpeaeiax MajablX MNEPHOAOB W INIABHBIX NOAIPYIN ¢ Y4ETOM CTPOCHHA HX
ATOMOB;

KJ1acCH(UIIMPOBATE XHMHUYECKHE JIEMEHThI, HEOPTraHHYeCKHE BelIeCTBa,
XMMHUYECKHE peakildH (Mo 4MCIy M COCTABY YYACTBYIOLIHMX B PEakiluu
BEILIECTB, M0 TEmIoBOMY 3hdexTy, Mo U3MEeHEeHHIO CTerneHell OKHCIIeHHs
XHMHYECKHX MNIEMEHTOB);

XapakTepH30BaTh (ONHMChIBATE) OOIIME M creuudUyUecKkne XUMHYECKHe
CBOHCTBA TIPOCTBIX MW CHOKHBIX BEIIECTB, MOATBEPAOAas OMNHCAHHE
MPUMEPAMH  MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHHIl COOTBETCTBYIOIIHX
XHMHYECKHMX peaKiuii;

COCTABJIATL YPABHCHUA OJICKTPOIMTHHECKOH [IMCCOLMALMM  KHCIOT,
[0l U COJIEH, NOHBIE U COKPALIEHHbIE YPABHEHUS PEAKLMHi HOHHOTO



oOMeHa, ypaBHEHMs  peakiHii, TMOJTBEPHAAIOIMX  CYIIECTBOBAHHE
reHeTHYeCcKOH CBA3H MEXIAY BCIICCTBAMH Pa3/IMYHBIX KIIACCOB,
PACKPBIBATE CYIIHOCTE OKHCIHTCIABHO-BOCCTAHOBHTCIBHBIX pEﬂKLI,}'Iﬁ
[MOCPE/ICTBOM COCTABJIEHHA HIEKTPOHHOTO 0allaHca 3THX PeakiHii;
[MpOTHOZHPOBATBL CBOHCTEA BCHICCTE B 3aBHCHMOCTH OT HX CTpPOCHHA,
BO3MOJKHOCTH NPOTEKAHHA XHUMHUYECKHX [PEBPALEHHii B Pas/IHYHBIX
YCIIOBHAX ]

BLIYMC/IATL  OTHOCHTEIIBHYIO MOJEKYJAPHYIO M MOJSPHYIO  Macchl
BEIICCTB, MAacCOBYI) JIOJK XHMHYECKOTO »J7eMeHTa 10 dopmyne
COCOHHCHHA, MACCOBYHY OO BCIICCTBA B pAcTBOPC, NPpOBOAHTDE pa[!'-IETBI
[0 YPaBHEHHIO XUMHYECKOH PeaKiliu;

CDﬁﬂPG,I[ElTh [pasxiTa NOJL30BaHHA XUMHYECKOH ]'IGC},-’.E[Gﬁ H
nabopatopueiM  00OpyJOBaHMEM, @ TakKe mpaBwia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHH € HHCTPYKIHMAMH 1O  BBITOIHEHHIO
H&ﬁDpHTGfJHLI?{ XHMHYCCKHX OIBLITOBE IT0 MNOJIYHCHHIO H CDﬁHpaHHE{)
razoo0pasHbIX BEMIECTR (aMMHaKa ¥ YIIIEKHCII0ro rasa);

[MNpoBOIHTE peakiHu, MNOATBEPARIAOIIHE KauecTBEHHBIH COCTAB
pasiMYHBIX BEUIECTB: PACMO3HABATL ONBITHLIM MYTEM XJIOpHI-, OpoMu-,
HojnL-, kapbonat-, Qocdar-, cHIHKar-, cyib(ar-, THIAPOKCH/I-HOHBI,
KaTHOHEI aMMOHHA H HOHBI H3YYCHHBIX MCTallnOB, NPHCYTCTBYHOIINE B
BOJIHBIX PACTBOPAX HEOPraHWYECKHX BEIIECTB;

MPUHMEHATE OCHOBHBIC ONEpallHH MBICTHTENILHOI JAEATENbHOCTH — aHaAIH3
H CHHTEC3, CPABHCHHC, UG{JﬁLLI,(’.‘HHﬂ, CHCTCMATHIALIMID, BBIABICHHE
MPUYMHHO-CJICACTBEHHBIX CBS3€H — JUI8 M3YYeHHs CBOICTB BEIIECTB M
XHMHHUCCKHX IJEHKLIHE-‘I.. CCTCCTBCHHO-HAYVHHBIC MCTOObLI TIO3HAHHA & —
HaO/o/IeHHe, M3MEPEHHE, MOJEIHPOBAHHE, IKCIEPHMEHT (peajibHbIH M
MBIC/TIEHHBIH ).



TEMATHYECKOE INIAHUPOBAHHE

8 KJIACC
. Koiimuecrso yacon : :
Ne HaumMenoBaimne pasieiios n Jaekrponnbie (HHGpPORELIE)
KontpoasHbie [MpakTnueckue
n/n TEM MPOrpaMMBI Beero olpaloBaTe/IbHBIE PECYPCHI
paboTb padtoTbi
Pazaen 1. lleppoRava/ibHbie XHMHYECKHE OHATH
XHUMHA — Baxuad odnacTe
Ll CCTECTRBOIHAHMA M 5 i bubtnnorteka LHOK
' HPAKTHYECKOH A TE/IBHOCTH - https:/‘m.edsooru/ 714183 7¢
YeloBeKa
12 Beumectsa 1 XUMHYCCKHE 5 I bBubmuorerka LHOK
- peaKiiif ) https://m.edsoo.ru/7f41837¢

Hrore no pazaeny 20

Paznen 2. Baxneiiime npeicraguTe I n HEOPraHn4yeckKnx BelecTs

Boanyx. Kucnopon. [Towsitue bubmuoreka [IOK

2.1 6 .
00 OKCHIax https:/‘m.edsoo.rw/ 714183 7¢c

29 Bogopoa. [lonarue o kucnorax g 1 bubaunoreka LIOK

' H CONsX https:/im.edsoo.ru/7f41837¢
23 Bona. Pactoper. [lonarue 0 s 1 1 bubanorera [HOK

- OCHOBAHHAX ) hitps://m.edsoo.r/714 183 7¢
24 OcHOBHBIE KJ1ACCHI " | I butomorexa LHOK

i HEOPraHHYeCKHX COeIHHEHHH https://m.edsoo.ru/7t41837¢

Hroro no pazieny 30

Pazaen 3. llepuonnvecknii 3axon u [lepuoanveckan cucrema xumuuecknx yiementos 1. H. Menaeaeesa. Crpoenne aToMoB.
XuMuveckan cBa3b. OKHCIHTEIbHO-BOCCTAHOBHTE/IBHBIE PEAKIIHH



[epuoamaecknii 3akon 1
[lepronuteckas cHcTema
xumuueckux snemertor J1. M.
Mennene-era. CrpoeHne atoMa

3.1

MuMHYeckas cBiib,
32 OueauTensHO-
BOCCTAHOBHTE/IbHBIE DEAKIIHHA

Mroro no pazneny

PeseprHoe BpemMa

OBUIEE KOJIMHECTBO HACOB I10
[MPOT'PAMME

15

68

bubnmorexa HOK
https://m.edsoo.ru/7t41837¢c

bBubtnuoreka LHOK
https:'m.edsooru/7141837¢

bubmiorera LOK
https:/‘'m.edsoo.ruw/7Tid1837c

budmorexa HOK
hitps://m.edsoo.ru/7f41837c




9 KJIACC

Kouinvecrro nacos
Haumenosanue pasienos n rem

Ne n/m Kourpoibubie
HpoOrpaMMbI Beero
paborTs
Pazgen 1. BemecTro 0 XUMHYMECKHE peaKIIHK
[lorTOpenne u yravomaeniie 3HaHHH 5 |

1:]

OCHOBHEIX Pa3IesioB Kypca 8 Kiacca

OCHOBHBIE 3AKOHOMEPHOCTH XHMHYECKHX

1.2 . 4
peaximm
13 DNEKTPONHTHYECKANA JHCCOLMALIHA, 3 |
XUMHYECKHE PeakiiHi B pacTBOpax
Hroro no pazjieny 17
Pazmen 2. HemeTauibl H MX COeIHHEHHSA
31 (Obmas XxapakTepHCTHKA XIMHYECKHX 4
wieMeHToB VIIA-rpymnel. ['anorenst
O6mas xapakTepueTika XUMHYECKHX
22 wiemeHToR VIA-rpynmnsr. Cepa i eé 6
COCIMHHEHHA
ODwas XapakTepHeTHKA XHMHYECKHX
x3 yaemenToB VA-rpynnel. AzoT, dochop 1 ux 7
CORHHEHHS
ODdImag xapaKTepHCTHKD XHMHIECKHX
24 anemenToB [VA-rpynnel. Yraepon n 8 |

K[}EMHHﬁ H HX COCIHHEHHA

Hroro no pasaeny 25

IMpakruyeckne

patoTh

DIACKTPOHHBIE
(undposbie)
odpazoBaTe/ibHbIE

pecypcenl

bubmorexa LIOK
https://m.edsoo.ru/7i4 1a636

Butanorexa [HOK
https://m.edsoo.ru/7f41a636

bubtmiorexa LUOK
hitps://m.edsoo.ru/TM4 1a636

Bubmuorera LIOK
https:m.edsoo.ru/7M4 1a636

bBubtnumorexa IOK
https;//m.edsoo.ru/7t41a636

Bubmuorera HOK
hitps:/m.edsoo.ru/7M4 1a636

Bubmmorera LHHOK
https://m.edsoo.ru/7t4 1a636




Pazmen 3. Meraaisl  HX CoeTHHEHHS

3.1 Obuime cBOHCTEA METALIOR

32 Baxuelume METAIIB M HX COSIHHEHHA

Hroro no pazaeny
Pasmes 4. XuMHuA 0 OKPYAAOIMIAR Cpeia

4.1 Bewecrsa 1 MaTepPHAIL! B JKHIHH YEI0BEKA
Hroro no pasaeny

PeseprHOE BpeMA

OBILEE KOJIMHECTBO HACOB [10 [TPOI'PAMME

16

20

68

bubanotexa LHOK
https://m.edsoo.ru/74 1a636
bubmuorera LIOK
hitps.//m.edsoo.ru/741a636

bubmuorera LOK
hitps://m.edsoo.ru/7i4 1a636

budnnorexa LHOK
https://m.edsoo.rw/7TH4 1a636






MNOYPOYHOE INTAHHPOBAHHE
8 KJIACC

Tema ypoka

ﬂpEMlCT XHMHH. PONk XUMHH B 3KHIHK
yernoeeka. Tena v BellecTra

[TongTHEe 0 METOZAX MO3HAHHA B XHMHH

IMpaktnueckan pabora Ne | «llparuna
padoTH B 1aDOPATOPHH U TPHEMEL
obparienns ¢ 1adopaTopHbIM
0D0OPYITOBAHHEM

UneTsie sewecTsa ¥ cMecH. Cnocodnl
pasgencHus cMecei

[paxTiaeckas pabora Ne 2
«Paznenenue cMeceii (Ha npuMepe
OUMCTKH MOBAPEHHOH COIH)»

ATOMBI H MOJIEKYI1BL

XHMHYECKHE INEMEHTRI. 3HAKH
(cHM BDJ'.[LI) XHMHYCCEHX WICMCHTOB

np-DETI:-]E H CIIGEHBIC BEIICCTEL

ATOMHO-MOJIEKYIAPHOE YHEHHE

KoJHYeCcTBO Yacos

Beero

Koutpoasnsie
padoThbl

IpakTH4yeckne
patoTnl

Hara

HIYYUCHUA

IEKTPOHNbIE
uHppoBLIe
obpaloBare/ibHbIC

pecypes

butmuorexa LHOK
hitps://m.edsoo w042 1 0c

butmnorera HOK
hitps:/‘/m.edsoo.ru/THd227e

bubnuorexa 11OK
https://m.edsoo /02 3de

bubtnuorera LHOK
hitps://m.edsoo.rw/ T0d26ca

bubtmnorera [1OK
https:/‘m.edsoo.m/HJ28c8

bubtnuorexa LHHOK
hitps://m.edsoo.rw/T0d2a6e
bubnmnorexa LHOK
hitps://m.edsoouw/Td2beR
bubnuorexa [JOK
https://m.edsoo.ru/tfd2a6e
bubnuorexa HOK
https://'meedsoo.rw/ fOd2d50




10

11

12

13

14

18

19

20

21

3aK0H NOCTOSHCTRA COCTARA BEIECTR.
Xumuueckasn opmyna. BaneHTHOCTE
ATOMOB XHMHYECKHX 3TEMEHTOR
OTHocHTENRHAS ATOMEAS MACCA.
OrHoCHTEILHAR MONEKYIAPHAS MACCa

MaccoBas 1078 XHMHYECKOTO
3NIEMEHTA B COCIHMHCHMN

Konuuectro petecrsa. Moss.
MoungpHas macca

bu3HUeCcKHE H XHMHYSCKHE ABICHHA.
XHMHYECKAA PeaKiing

HPHEHHI{H H YCHOBRHA NIPOTEKAHHA
XHMHUECKHX peakiimii

3aKOH COXPAHCHHA MACChl BEIICCTB.
XHMHYeCKHE YPaBHCHHA
BoiMucienns KOTHHECTEA, MACCH
BEINECTRA N0 YPABHEHHAM XHMHHECKHX
peaxiii

Knaccnmkaiing XuMHIECKHX peaKiuii
(CoeMHEHN, Pa3IOKEeHHS,
jaMenienns, obmena)

M. B. JloMmoHOCOB — YUEHRII-
HnMKnoneancT. Obobdbmenne n
CHCTEMATH3aIIHA 3HAHHH
Kourponenas padora Nel no reme
«Bemecrea 1 XMMHYECKHE PEAKITHHY
Boaznyx — cueck razos. Cocras
Bo3yxa. Kucnopoa — anement H

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae

bubtnuorera [HOK
hitps://m.edsooruw/THd323¢
butnuorexa LHHOK
hitps:/'m.edsoo.rw/ fd350c
butmnorexa HHOK
hitps://m.edsoo.ruw/THd5230
Butmiorexa [JOK
hitps://m.edsoo. /A3 7fa
butnunoreka [[OK
https://m.edsoo.ru/ff0d3al6

bubnuorera LOK
hitps://m.edsoorw/THd3bER

butnnorera LIOK
https://m.edsoo.ru/fH0d5 708

Butnuorexa LHOK
https://m.edsoo W/ TROJ3IM34

Butnnorera 1OK
hitps://m.edsoo.ru/Td40c4

bubnuorexa IHOK
hitps://m.edsoo.u/THd4290

butnmorera LHOK
https://m.edsoo.ru/THd448e




22

23

24

25

26

27

28

29

30

31

poctoe BeutecTro. O30H
MHUIMYECKHE U XMMHYCCKHE CBOICTRA
KHCIIOPOJIa (peakini OKHCIIeHHH,
roperne). [Tonstie ob okcunax

Crnocobs nonyueHua KHCIIOpo/ia B
nabopaTopHy 1 MPOMBINLTEHHOCTH.
[TpuMeHeHne KHCIOpOIa

Tennoroii apdert xumuueckoii
peakinm, NoHATHE O
TEPMOXHMHUYECKOM YPABHEHHH, 3K30- 1
SHAOTEPMHYECKHX peaKiiuax

Tonnuso (HediTh, YTOIL H METaH).
JarpsazHeHne Bo3ayXa, cnocobul ero
NPeloTBpallLeHHs

[MpaxTHveckas padbora Ne 3 no Teme
«lTonyuenme u cobupanne Kucnopoma,
H3YUEHWE €10 CROHCTEY

Boxopoa — IeMeHT | npocToe
pelecTso. Haxoxienne B npupoe

OuznuecKkHe 1 XHMHYECKHE CROIiCTBA
poaopona. [lpuMenenne Bogopona

[MoHsTHE O KHCIOTAX M CONAX

Crnocodwl nonyyenns BoI0poaa B
na00paToOpPHK

[TpaxTiyeckas pabora Ne 4 o Teme
«llonyuenue n cobupanne ronopoIa,
H3YVIEHHE €r0 CBOICTR»

butmotera LIOK
hitps://m.edsoorw/fl0d4614

butnmorexa LHOK
https://m.edsoo.ru/Hd497a

bubtnunorexa HOK
hitps:/m.edsooru/ Td4 TH)

bubmaorexa LOK
hitps://m.edsoo.rw/THddcda

butnnorexa 1HOK

Bubnuorera HOK
https:/‘m.edsoo.ruw/TRd4dd0

butnmorexa LHOK
https://m.edsoo.ru/ tHd4dd
bubnuorexa LHHOK
hitps://m.edsoo. ru/T0d50d2

bubnuotexka LHOK
hitps://m.edsoo.ruw/T0d4dd0

buonuorexa 1IOK
hitps://m:edsoo. rw/tHd4142




Tt
12

33

34

Lad
L

36

38

39

40

41

MonspHbiil 00bém razos. 3akon
ABoraapo

Beuncnenns obsémMa, KoH4ecTsa
BELIECTRA a3a 110 ero HIBECTHOMY
KOIIHYECTBY BELIECTRA WIH 00BEMY

Briuncnenns 00bEMOB ra3oB no
VPaBHEHHIO PEAKIIHH HA OCHOBEC 3aK0HA
0DBEMHBIX OTHOIIEHHIT ra308

POuanyeckHe 1 XHMHUecKie croiicTea
B0k

Cocrae ocHosanuii. [lonatie 00
HHIMKaTOpax

Boja kak pacreopurens, Hackinennpie
H HEHACKIIIEHHKBIE PACTRODKI. Maccoras
OOJIA BEHICCTEA B DACTROPC

[TpaktHyeckas pabora Ne 5 no teme
«llpuroroBneHHe pacTBOPOB C
onpenenéHuoil MaccoBoii fqonei
PACTBOPEHHOIO BELECTBAN

KonTponsnag padora Ne2 no Teme
«Kucnopon. Bogopon. Boga»
Oxkcuabl: cocras, Knaccupukanus,
HOMEHK/IaTYpa

[TonyueHne 1 XHMHYECKHE CBOIICTBA
KHCIIOTHBIX, OCHOBHBIX M aM(OTepHBIX
OKCHIIOB

OcHopanns: coctan, knacenduranna,
HOMEHKJIATYpa

bubnuorexa LJOK
https://m.edsoo.m/fHd542e

butnuortexa LHOK
hitps:/m.edsoo.ruw/ 05 5a0

butmorexa LHOK
https://m.edsoo.ru/flOA5 708

bubtnunorexa HOK
hitps:/m.edsoow/ THd587a

budmorexa LHOK
hitps://m.edsoo.rw/fi0d5%9e2

budmuorexa LJOK
https://m.edsoo.ru/fi0d5h40

bubnuorexa [HOK
https:/'m.edsoo.ru/ Td5eba

budnmorexa LHHOK
https://m.edsoo.ru/tHd6342

Bubnuorexa HOK
hitps://m.edsoo.rw/ THdb64e

bubmuorera LLOK
hitps://m.edsoo.ru/ fido6de

bubumorexa LHOK
https://m.edsoo.rw/TT0d67ca




43

45

46

47

48

49

51

52

53

[Momyvenne ¥ XUMHYECKHE CROFCTRA
OCHOBAHHH

Kucnorsl: cocrae, K.I'[ilCCHEI)H KallMA,
HOMEHKNRATYpA

nDJT}""I'EHHE H XHMHYECKHE CBOHCTRA
KHCITOT

Conn (cpeaHue): HOMEHKIATYpA,
Criocodsl NONYHeHHA, XHMHYECKHE
CBOHCTBA

[1pakTiueckas pabora Ne 6. Pemenne
IKCIEPHMEHTAIBHBIX 3a/a4 10 TeMe
«CHOBHBIE KITACCHI HEOPTaHHYECKHX
coeAHHCHHI»

['eneTHueCKan CEA3L MEFTY KIaCCaMi
HEOPTAHHYCCKHX COeIMHEHHTT

O6obueHe M CHCTeMATH3AIMA THAHWI

KonTtponsaaa padora Ned mo Teme
"OCHOBHBIE KJIACCHI HEOPTaHMYECKHX
CoeIMHEHHH"

[Nepruie noneiTky Knaccupukaum
xuMHaeckux vemenTos. [onstue o
IPYIIAX CXOIHBIX ATEMEHTOR
[lepuonnueckuii 3aKoH H
[lepuonuyeckas cHCTeMa XHMIYECKITX
anesmenrtos J1. M. Meugeneesa

[leproasl, rpYTIITEL, MOATPYTINEL

bubnuorexa LJOK
https://m.edsoo.ru/fHd6Tea

butnnoteka LIOK
https://m.edsoo.ru/fi0dfee?

butnnorexa [1JOK
hitps://m.edsoo.ru/fdfee2

Bubnuorexa HOK
hitps://m.edsoou/00ad9474

budmiorexa HOK
https://m.edsooru/00ad9b7c

Bubnuorexa LHOK
https://m.edsoo.ru/D0ad9as50

bubnuoreka LHIOK
https://m.edsoo.ru/00ad9%b2

bubmorexa HOK
https://m.edsoo.ru/00ad9e [ a

butnuoreka LHOK
https://m.edsoo.ru/00ad9{Ta

Bubnuorexa LHOK
hitps:/‘m.edsooruw/00adas2c

butmuorera [HOK
https://m.edsoo.ru/00adas2c




54

55

56

57

58

59

60

61

62

63

64
65

Crpoenne aromor. CocTar aroMHBIX
anep. M3otonw

Crpoeunne 2MeKTPOHHEIX 0DollOYeK
aromoe aementor [lepuoanueckoii
cucremet [, M. Menaeneena
XApaKTePHCTHEA XHMHYECKOTO
MEMEHTA MO €ro MoJOKEHHIO B
llepuoanuecko cucteme . M.
Menneneepa

Inavenne [leproaHYEcKoro 3aKkoHa JUis
paseuTH HAYKH H npakTued. J1 KL
Menjenees — yuéHbliif, nesaror
rpamIaHnH
DNEKTPOOTPHLUATEILHOCTL ATOMOB
XUMHYCCKHX WIEMEHTOR

MoHHas XMMIUECKad CBA3D

KopanenTHay NOJApHad XHMIHSCKAanA
CEBHIbL

KosanenTHas HCIONAPHAA XUMHYCCKAA
CEBA3L

CTeneHs OKMCIEHHA

OKHCIHTENBHO-BOCCTAHOBHTEIBHEIE
peakinm

OKHCAHTENH H BOCCTAHOBHTENH

KonrponsHas pabora Ned no teme

bubnnorexa LJOK
https://m.edsoo.m/00ada342

butnuortexa LHOK
hitps:/m.edsooau/00adatbe

butmiorera LHOK
hitps://m.edsoo.ru/00ada’ 24

butnnorexa [JOK
https://m.edsoo.ru/0ada%6e

budnmuorexa LHOK
https://m.edsooru/00adaab8

Bubomorexa [HOK
https:/‘m.edsoo.ru/00adac 34
Bubnuorexa IHOK
hitps://m.edsooaw/00adasbs

butnmorexa LHOK
hitps://m.edsoo.ru/00adaab9

Butnuorexa [HOK
https://m.edsoo.ruw/00adas 28

bubtnuorera HHOK
hitps://m.edsoo.ru/00adb076

bubnuorera [HOK
hitps://m.edsoo.ru/00adb076

butnuorexa LOK




«Crpoenne aToMa, XUMHYECKAA CBAIRY https:/‘'m.edsoo.r/00adb486
bufnmuorexa LHOK

PesepeHbtil ypok. Obobienue i

66 CHCTEMATHALNS 3HAHMIL i hitps://m.edsoo.rn/00adb3 3¢
67 Peseprubiii ypok. OGobenne u | butnuorexa [HOK

CHCTEMATH3AIINA IHAHHI https://m.edsoo.rm/00ad%eb2
68 Pesepsublii ypok. Qbobmenue n | bubnuorexa HHOK

CHCTEMaTHIALME IHAHHIT https:/m.edsooaw/THd6 L cb

OBILEE KOJIHYECTBO HACOB I10
[TPOI'PAMME

68 4 4



6

9 KJIACC

No
n/n

KoimuecTro yacos

Tema ypoka Konrpoasubie
Beero
patorThbl

[lepnoanuecknii 3aKoH.
[Tepuoanyeckas cHcrema
xuMuHecknx anemenTon [, H.
Menneneena

3aKOHOMEPHOCTH B H3MCHEHUH

CBOHCTE XHMHHYECKHX 2ICMEHTOR 1
MepBLIX TPEX MEPHOI0B
Knaccudmranmus m HOMEHKIATYPA
HEOPraHHYECKHX BELUICCTR

BH/IEI XUMHYECKOT CBAIM M THIIL]

KPHCTALIHYECKHX PELIETOK

KontponsHas pabora Nel no teme

«llosTopenue u yrayOneHne 3HaHW 1 |
OCHOBHBIX PA3enoB Kypca 8 kiaccan
Knaccuduranms XumMHIeckux
peaKiii 1o pasiHyHBIM NPHIHAKAM
[lonsTHe 0 CKOPOCTH XHMHYECKO
peakiii. [ToHATHE O TOMOTCHHBIX H 1
FEeTEPOreHHBIX PEAKIHAX

[ToHsTHE O XHMHYECKOM PAEHOBECHH,
PaKTOPEl, BIHAKIIAE HA CKOPOCTh |
XHMHUECKOH Peakiu 0 MonoKeHHe

[pakTn4ieckue
patoTh

Nara

HIVICHHA

IEKTPOHHBIE
HH(ppoBLIE
odpaszopare/ibHbie
pecypenl

bubnuoreka HHOK
https://m.edsoo.m00adb59e

buGnuorexa HOK
https://m.edsoo.ru/00adb6bb

bubmuorera [TOK
https://m.edsoo.ru/00adb7e2

Bubnuorexa HOK
https:/‘m.edsoo.ruw/00adbact

bubnuorexa HOK
hitps://meedsoo.ru/00adbeb0

Bubnuorexa LHOK
hitps:/‘m.edsoo.ruw/00adbe9a

butnunorexa [HOK
https://m.edsoo.ru/00ade28c



10

12

13

14

15

16

17

18

XHMHHECKOr0 PABHOBECHS
OKHCAUTEIBHO-BOCCTAHOBHTEILHEIE
peakiuu

Teopua 3neKTPOAHTHYECKOH
auccotnannn, CHibHBE W cradbie
AMEKTPOINTRI

Honubie ypasHenus peakuui

XHUMHYECKHE CBOHCTBA KHCIOT W
OCHOBAHUIi B CBETE NpeACTaBICHMIl
06 IMEKTPONUTHICCKOH AUCCOLHALIHN

XHUMHYECKHEe CBOICTRA cOTel B cReTe
npeacTapneHnii ob
INEKTPOIUTHIECKOH THCCOIHAITHH

[MToHsTHEe O rHaponHIe conei

Obobmenne 1 cucTeMaTH3AINS
IHAHKH

[TpaxkTiyeckas padbora Ne |.
«Pemenne IKCNepHMEHTATBHBIX
3azaun

Kontponsnas padora Ne2 no teme
«INMEKTPONUTHILCKAN THCCOLHAIIHA.
XHMMHYECKHE PEaklii B pacTBOPax»

Obuas XapaKTepHcTHRA TATOreHoR,
XHMHUYECKHE CBOHCTBA Ha NPHMEpe
xjopa

Xnoporoaopoa. ConsHas kuenora,

bufnmuorexa LHOK
hitps://m.edsooau/00adcade

bBubnuorera [HOK
https:/‘'m.edsoo.rw/0Dadcd6R

Bubnuorera LHHOK
https://m.edsoo.ru/00add448

bubtnuotexa LLOK
https://m.edsoo.r/00addSd8

butnnorexa LHOK
https://m.edsoo.ru/(0add8h2

bubnuorexa [TOK
hitps://m.edsoo.rw/00add9d4d

bubomuorexa HOK

hitps://m.cdsoo.ruw/00addd] 2

butnnorexa [HOK
https://m.edsoo.ru/00addbta

Bubnuorera HOK
hitps:/m.edsooruw0addecO

butnmorexa [HHOK
https://m.edsoo. ru/0addfe?

bubtnuorexa HOK



20

21

22

26

27
2R

XKHMHHECKHE CBOHCTBA, NOJIYYEHHE,
NpUMEHEHHE

[Mpakriueckas pabora Ne 2 no reme
«llonydenne conanol KHCNOTEL,
H3YUEHHE €€ CBOHCTEY

Briumcnenus mo VPaBHCHHAM
AHMHYCCHKHX peﬂKLl,Hﬂ, CCJTH OIHH A3
pearctHToB JaH B H30BITKE

Obimas xapakTepucTHKa VIEMEHTOB
VIA-rpynus

ANIOTPONHBIE MOAH(HKALMH CEPBI.
Haxosnenue cepbl H €€ coe/IMHEHHI
B nipupoie. XuMHuecKkue croilcTsa
cephl

CepoBoaopo, CTpOEHNE,
(m3nvecKke 1 XHMHYECKHE CBOHCTBA

Oxcunasl cepsl. CepHas kucnoTa,
(hu3MHeCcKHe H XUMHYeCKHE CBOiCTRa,
[pPHMEHEHHE

XHUMHUECKHE PeaKkiMi, NeKalme B
OCHOBE TPOMBIIIIEHHOTO crniocoba
MOMYUEHAS CEPHOI KHCIOTHI.
XHMHUECKOE 3arps3HeHHE
OKPYIKAIOUIEH Cpeibl COeHMHEHUAMH
cepl

BhraueneHne MaccoBoil 1011 BbIXO/1A
NPOAYKTa PeaKiHH

O61as XxapakKTepHCTHKA VICMEHTOB

hitps:/'m.edsoo./00ade] 04

butnuortexa LHOK
hitps:/m.edsoo.ru/00ade348

butmorexa LHOK
hitps://m.edsoo.ru/00aded 88

Bubtnunorexa HOK
hitps://m.edsocauw/00adetda

butnuortexa LHOK
htips://m.edsooru/lladetda

bubnuorexa LLOK
https://m.edsoo.ru/D0ade802

bubnnorera HOK
hitps://m.edsooau/00adeal8

butnnorexa LHOK
https://m.edsoo.ru/00adecia

Bubnuorexa HOK

buGmuorexka HOK



29

30

31

32

33

34

35

VA-rpynns. A3oT, pacnpocTpaHeHnne
B NpHpoje, GHIHYECKHE B
XHMHUECKHE CBOHCTRA

AmMHak, ero puzHHecKne H
XHUMHYECKHE CBOIICTBA, NOIIYUEHHE |
[pUMEHeH e

[IpaxTiueckaa pabora Ne 3 mo teme
«llomyuenie aMMHaKa, H3YICHHE €70
CBOHCTB®

A30THas KueioTa, e€ GH3HYeCKHe H
XHMHUECKHE CROMHCTRA

HMcnonssosanue HUTPATOB H cONEl
AMMOHHSA B KAYECTBE MHHEPATEHEIX
vaobpenni. XuMudeckoe
3arpA3HCHME OKPYKAKOLICH cpelbl
COeTHHCHHAMH A30Ta

Gocdop. Okena docdopa (V) n
thoctopras KucnoTa, PHUIHUCCKHE 1
XHMHYECKHE CROIICTBA, NOIYUEHHE

Hcnoneiosanne hocdaros B
KAYeCTBE MHHEPAILHBIX YI0DpeHHI.
JarpasHeHHe NPHPOHOH cpebl
thocaramn

Yriepoa, pacnpocTpaHeHHE B
npupoje, (PUInYecKHe it XHMHYECKHE
CcBOHCTBA

Orenisl yraepoaa, ux QHIHHeCKHe H
XNHMHHECKHE CBOICTRE.

hitps://m.edsoo.u/D0adeeat

Butnuotera LHOK
https://m.edsoo.ru/00adiD04

bubomuorera HOK
htips://m.edsoo.ru/D0adf] 80

bubnuortexa HOK
https://m.edsoo.m/00adf306

buGnmnorexa LHOK
https://m.edsoo.ru/00adi5 18

butnuorexa [HOK
hitps://m.edsoo.ru/00adf6Ra

butnuoreka LHOK
https://m.edsooaw/'00adic20

Bubmuorera HOK
hitps:/‘m.edsoo.rw/00adfd9c

bBubnnoresa HOK
https://m.edsoo.ru/00adfebe



37

38

40

41

42

43

44

FrogorHiecKHe npodieMnl,
CBAZaHHBIE ¢ OKCHAOM yraepona (1V)

YronsHas Kueinora U e collM

[IpaxkrTinueckas pabora Ne 4 mo teme
"TlonyueHne yrIeKHCI0ro rasa.
KauecTBennas peaxius na kapoonar-
Hou"

[leproHavanbHBIE TOHATHA 00
OPraHuHecKHX BEIIECTRAX KaK O
COSTTHHEHHAX YIIepoaa

KpeMHRI 1 ero coe/lHHeHHH

[1paxTHueckaa pabota Ne 5. Pemenuie
IKCMEPHMEHTANILHBIX 3a71a4 M0 TEME
«Bamneiinme HeMeTANIBl H HX
COCIHHEHHAN

Konrponenas pabora Ne3 no reme
«BamHelmme HeMeTUIIR H HX
COeTHHEHHA

ObdIas XapakTepHeTHEA XHMHYECKHX
AEMEHTOB — METAILIOB,
MeTanmueckas CBAL U
MeTa/LIHYecKas KPHCTAlIHYecKas
pemérika. Duingeckne croicTea
METALIOR

XHMHYECKHE CBOHCTBA METAIIOB.

INeKTPOXHMHYECKHIT pasl
HATIPSKCHHI METAILIOB

Bubtnuorexka LIOK
hitps://m.edsoo.ru/00ac006c

bubmaorexa HOK
hitps://m.edsoo.ruw/00ac027e

butnuorexa [HOK
https://m.edsoo.rw/00ac034e

bubnuorexka 1HOK
hitps://m.edsooruw/00ae080a

Butmuorera HOK
hitps://m.edsoo.rw/00ac0b2

butnuorexa [HOK
https://m.edsoo.ru/00aele 18

bubnmuorera HOK
hitps://m.edsoo.ru/00ael103e

bubnunorexa LHOK
https://m.edsoo.ru/00ael 156




45

46

47

48

49

50

51

52

53

54

55

56

Obmme cnocobel nonyueHns
meTannos. Cnnassl, Beraucnenus no
YPABHEHHAM XHMHUECKHX PEaKiii,
€CJIM OJIHH U3 PEAreHTOB COAEPHHT
MpUMECH

IMouaTHE 0 KOPPOIMK METANIOB

Lenounsle MeTANLIbI

OKCHIBI M THIPOKCHIBI HATPHSA M
KaJTHA

I_L[EHDLIHOEIEMEJIE:-HI:IE METAIIBL —
KbIUHE 1 MArHHI

Bamneimme COCTHHCHHA KalbLHA

Obobnenne v cCHCTEMATHIATIHA
JHAHHH

AECTKOCTE BOIRI B CMTOCODRI e
yeTpaHeHHA

[TpaxTiveckaa pabora Ne 6 o Teme
"écTroCTh BOJB M METOII €€

ycTpaHeHHa"

AOMHHHI

AmQioTepHbie CBOIICTBA OKCHIA H
rHAPOKCHIA

Henezo

butnunorexa [1OK
hitps://m.edsoo.rw/00ae] 156

bubnuorera HOK
https://m.edsoo.ru/00ae] 278
butnuorexka 1HOK
https://m.edsoo.ru/00ae14b2
butnuorexa 1HHOK
hitps://m.edsoc.ru/00ae | 4b2

bubdmnorera HHOK
hitps://m.edsoo.ruw/00ael Sel

bubnuorexa LLOK
hitps:/‘m.cdsoo.ru/00ac] SeB

bubnuorexka 1HOK
hitps://m.edsoo.ru/00ae 1 886

bubmiorexa [HOK
https://m.edsoo./00as ] ael

butnuoreka HHOK
hitps://m.edsooaw/00ael cHd
bubnnorexka HHOK
htips://m.edsooru/0acl chd

butnorera LHOK
hitps://m.edsoo.rw/00ac 1 d8G




57

58

59

60

61

62

63

64

65

66

67

ORCeHIRL, THIPOKCH/IE H COTH Kemesa
{11} u memesa (111)

OdodLEeHHe ¥ cHCTEMATH AN
IHAHMI

[lpakTiueckas pabora Ne 7. Pemenne
IKCOEPHMEHTAIBHEIX 337144 10 TEME
«BaxHeilmme MeTanIb 1 HX
COETHHEHHAY

Boluncinenns 1o ypasHeHnam
XHMHHECKHX PEeakiinii, eCiaH OjIHH 13
peareHToB J1aH B H306ITKE HIH
COJIEPAUT nipuMeck. Beiyncienns
MACCOBOI 0JH BRIXOA NMPOAYKTA
PEAKIIHE

(OBodHILIEeHHE U CHOTEMATHRAILIHA
IHAHUH

KontponsHas padora Ned no teme
«Baxneime MeTaIbl W HX
COEIHHEHHAN

Bemecrsa 1 MaTepHalisl B
MOBCE/THEBHOMH MHIHA Ye10BEKa
XHMHUECKOE 3arpA3HEHNE
OKPY/KAIOIICH CPeIhi

Ponk xuMun B pereHun
IKOIOTHHECKHX npodiem
Pesepeuetii ypok. Obobiucune n
CHCTEMATH3ALIMA IHAHIIT

Peseppupiii ypok. Obobimenue u

bubnnorexa LJOK
https://m.edsoo.m/00ae3 5eb

butnuorexa LHHOK
https:/‘m.edsoo.ru/00as3des

butnnorexa 1HOK
https://m.edsoo.ru/00ael 750

bubnnoreka 1HOK
https://m.edsoo.rw/00ae3£50
butnnorexa LHOK
https://m.edsoou/0aed270
Butnuoreka [HOK
https:/‘m.edsoo.ruw/00ae42 70

Bubnuorera HOK
hitps:/‘m.edsoc.ru/00ac0d s

butmuorera [HHOK



CHCTEMATH3AIIMA 3HAHMI hitps://m.edsoo./00adb33c

Pesepeubtit ypor. Obobuienue u bubmuoreka LLOK
CHCTEMATHIALIME THAHMH hitps://m.edsoo.rn/00ad9ch2

OBUEE KOJIHYECTBO HACOB I10
[MPOI'PAMME

68

68 4 7






YYEBHO-METOJIUYECKOE OBECIIEHEHHE
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