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IosicHUTeIbHAA 3alIUCKA

Pabouas mporpamma mo y4yeOHOMY mpenMeTy «XuMUs», peanuzyemas B 8-9 kiaccax,
pa3paboTana Ha ocHOBe DenepanbHOil paboueii mporpaMMbl IO y4eOHOMY MPEAMETY «XUMHUS.

[TporpammMa o XMMHH Ha YpOBHE OCHOBHOT'O 0011er0 00pa30BaHuUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOECHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHBIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[IporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LesaX, oOmedl crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPENCTBAMH y4eOHOrO NpEAMETa, YCTaHABIHWBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpKaHKe, MPelyCMaTPUBAET paclpeliesieHue ero mo kjaccam u
CTPYKTYPHUPOBaHUE 10 pa3zeiaM U TeMaM IpOrpaMMbl 10 XUMUH, ONpeeNieT KOIUYeCTBEHHbIE
U KayeCTBEHHbIC XapaKTEPUCTUKHU COJAEP)KAHUsS, PEKOMEHIYEeMYI0 IOCIIe0BaTeIbHOCTh
U3YyYCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKU y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMsI OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a Takke TpeOOBaHU K pe3yiabTaTaM 00yueHUs] XUMHUH
Ha YpOBHE ILeNel W3ydeHUs MpeaMeTa W OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHLHOM
JEeSITeIbHOCTH 00YUYaIoIMIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMS.

3HaHUE XUMHUH CIYXKUT OCHOBOM U1 (YOPMUPOBAHMSI MUPOBO33PEHUS 00YUaIOLIErocs, ero
IpeCTaBICHUN O MaTepUaIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEN
NPECTaBICHUS O B3aMMOIIPEBPAIICHUAX YHEPTUH U 00 SBOJIIOIIUH BEIIECTB B MPHUPOJIE, O MYTAX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJIOBEYECTBA — CBHIPHEBOH,
HHEPreTUUECKOM, MUILEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIeM 3JpaBOOXPaHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET peaiu3alliii BO3MOXXHOCTEH Il caMOpa3BUTHS W (OpMHUPOBaHUS
KYJBTYPHI JINYHOCTH, €€ 001Iel U PYyHKIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarouuxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  yuyeOHOM  JesATeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT €O CIEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOTIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (OPMHPOBAHUU
€CTEeCTBEHHOHAYYHOU IPaMOTHOCTH O0y4aronnxcs;

crocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHOHAYYHBIM
3HAaHUSM, K TPHUPOJIE, K 4YeNOBEKY, BHOCHUT CBOHl BKJIaJ] B JKOJIOTHYECKOE 0Opa3zoBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHElU(UKON colep:kaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIA SIBIISIETCS TIEJAaroTMYeCKd aJanTHPOBAHHBIM OTPaKECHHEM
0a30B0il HAyKH XMMHHU Ha ONPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00yJaromMMHUCS CUCTEMBI ITePBOHAYAIBHBIX TIOHATHIA XUMHHU, OCHOB HEOPTaHUIECKOH XUMHH U
HEKOTOPBIX OTACTHHBIX 3HAYNMBIX TIOHSTHI OPraHUIeCKON XUMHH.

CtpykTypa comep:KaHHsl MPOTPaMMBI O XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ uaydenuto. CojaepiaHue CKJIAAbIBACTCS W3 CHUCTEMbI MOHATHA O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMbl TMOHATHH O XUMHYECKOW peaknuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPTaHW30BaHbI 10 TMPUHIIMITY TOCJIECIOBATEILHOTO PAa3BUTHs 3HAHWKW Ha OCHOBE
TEOPETHUECKHUX MPECTaBICHUN Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMHUYECKOH CBSI3H;

— MpECTaBICHUH 00 AMEKTPOIUTUIECKON TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBITIONHSAST (YHKIIUM OOBSICHCHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUS U3y4YaEeMbIX BEIIECCTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPHUPOJBI,
LIEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAaHUIO U METOJiaM MMO3HaHUs B Hayke. M3yuenue xumuu
MNPOUCXOAUT C TPHUBJICUEHHEM 3HAHUM H3 paHee M3YUYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pu3uka. 7 Ki1ace.

[Tpu u3yyeHNr XUMUU IPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JEATENIbHOCTH YEJIOBEKA U KaK OJIHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (pOopMHpOBaHUU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHYECKOTO XapakTepa, s3blka HAayKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW M HX TNPUMEHEHHMH B Y4eOHO-
MI03HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUHU IPAaBUJI 0€30I1aCHOIO
oOpallieHus ¢ BElIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOIO O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TNPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEHHsS Ha CHCTEMaTHYeCKoe MpuoOILIeHHne O00ydaroluxcsi K
CaMOCTOSITEJIbHOW ~ TO3HABAaTEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJaM  IIO3HaHUS,
(GOpMHUPYIOIUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIMX MPUOOPETEHUIO OO0YYaIOLIUMMCS OIbITa
pa3HOOOpa3HON AEATEeIHbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUYEBBIX
KOMITETCHIIHH ), IMEIOIINX YHUBEPCAITBHOE 3HAUCHHE JIJIST PA3TMYHBIX BUOB JIEATEIbHOCTH,

— (popmupoBanue o0mel HyHKIIMOHATIEHON W €CTeCTBEHHOHAYYHOW TPaMOTHOCTH, B TOM
YUCJI€ YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO0 MHUpPA, MCIOJIb3yS 3HAHHS U
OTBIT, TOJYYCHHbIE MPU H3IYYECHUH XUMHUHU, MPUMEHATh HMX TNpPU pElIeHUH MmpobdieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOU JEATEILHOCTH,

— ¢opMHpOBaHKE Y 00YUAIONMINXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHHS [IEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH IIEIeCO00pa3HOro TMOBEJEHUS B OBITY U
TPYZIOBOM JEATEIBHOCTH B LIENIAX COXPAHEHMSI CBOErO 370POBbS M OKPYKAIOIMIEH HPUPOIHOI
Cpelibl;

— pa3BUTHE MOTUBALUU K O0YUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
poQ ISl ¥ HAPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHHS.

OO01mee yuCiio 4acoB, OTBEACHHBIX IJI M3yYCHHUS XUMHUHU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, cocraBisieT 136 yacoB: B 8 kiacce —68 yacoB (2 yaca B Heneno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).



Coaep:kaHue 00VIeHHs M0 YYeOHOMY NPeaMeTy « X MMHUA»

Conep:xkanue o0yuenus B 8 kiacce:

Pa3nensl u TeMEBI

Coneprxanue

Paznen 1.
IlepBoHayabHBIE
XHMHYECKHE MOHATHS.
Xumus — BakHas
00J1aCTh €CTECTBO3HAHUS
Y MPAKTUYECKOU
JIeSTCIEHOCTH YeJIOBEKa

[Ipenmer xumuu. Ponb XMMUM B JKU3HHM 4YeloBeKa. XUMUS B
cucreme Hayk. Tena u BemecTBa. dusznyeckue CBOWCTBA BEIIECTB.
ArperatHoe coctostHue BemiecTB. lloHsTHE O MeroAax MO3HAHUS B
xuMuu. Yucreie BemecTBa U cmecu. CriocoObl pa3ieieHus] CMeceil.

ATOMBI W MOJEKYJIbl. XHUMHUYECKHE dyeMeHThl. CHUMBOJIBI
XMMHYECKUX dJIEeMEHTOB. lIpocThie M CiOXKHBIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.

BemiectBa 1 XuMH4YeCKHE
peakinuu

Xumnueckass ¢opmyina. BajleHTHOCTP aTOMOB — XMMMYECKHX
9JIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs
aToMHast Macca. OTHOCHTEIbHAs MOJIEKYJIsIpHasl Macca. MaccoBas 01
XUMHAYECKOTO 3JIEMEHTA B COCIMHEHHH.

KonnyectBo BemectBa. Monbs. MomsipHast macca. BzaunmocBsisb
KOJIMYECTBA, MACCHI U YHCJIa CTPYKTYPHBIX €TMHHII BelecTBa. Pacuérel
1o hopMysaM XMMHYECKUX COEAMHEHUM.

dusnueckue U XUMHUYECKUE SIBICHUS. XUMHUECKas peakius u eé
IOpU3HAKK. 3aKOH COXPAaHEHHs MacChl BELIECTB. XUMHYECKUE
ypaBHeHusa. Knaccudukamuss XMMHYECKHX peakuuil (coenuHEeHHs,
pasNoKeHUs, 3aMeIeHUs, 0OMEHa).

3HAKOMCTBO € XUMHUYECKOW TIOCYIOW, IpaBujIamMu pabOThl B
nabopatopun W npuémamu  oOpamieHus ¢ J1JaOopaTOpHBIM
o0opymoBaHueM, HW3Y4YCHHE W ONUCaHUue (PU3UYECKHX CBOWCTB
0o0pa3lloB HEOPraHWYECKHUX BEIIEeCTB, HaOmroneHue (U3NYECKUX
(mnaBiieHWe BOCKA, TasHHE IbJa, pAcTUpaHUWE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAIMsl BOJAbI) M XMMHUYECKUX (TOpPEHHE CBEYH,
MpOKaJIMBaHWE MEIHON TPOBOJIOKH, B3aMMOJACHCTBHE Mella C
KHUCJIOTON) sIBJICHUH, HAOII0IeHNE U ONMCaHNUE MPU3HAKOB MPOTEKAHUS
XUMHUYECKHUX peaklui (pa3fioskeHue caxapa, B3aMMOJEHCTBHE CEpHOMN
KHUCJIOTBI € XJIOpUAOM Oapus, pasnoxenue ruapokcuna meau (II) mpu
HarpeBaHuu, B3aUMOJIEHCTBHUE Xkene3a ¢ pacTBopoM coiu Meau (II),
U3yuyeHue CcrnocoOOB pa3felieHus CMeced: C MOMOILIBI0 MarHuTa,
¢bunbTpoBaHWe,  BBINAPWBAHUE, JUCTHUIALMUSA,  Xpomarorpadus,
MIPOBE/IEHUE OYUCTKH TOBAapEHHOW CONM, HAOMIOJCHHWE U OMNHMCAaHUE
pe3yabTaTOB  TPOBENECHHS]  OMBITA, HMJUIIOCTPUPYIOMIETO  3aKOH
COXpaHEHMsI MacChl, CO3/1aHNE MOIeTIe MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Paznen 2. Baxkneiimme
NpeICTABUTEIN
HEOPraHu4YecKux
BellleCTB

Bo3nyx. Kucnopogn.
[TonsiTre 00 okcHmIax

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucimopon — anemeHT u
npocToe BemecTBo. HaxokaeHne Kuciaopoaa B Mpupojie, pu3nuecKue
U XUMHYecKHe cBoicTBa (peakuuu ropenus). Oxcunpl. I[lpumenenue
kuciaopoaa. CrocoObl MOMy4eHUs KUCIOpoJa B J1abopaTopuu U
npoMebliieHHocTd.  KpyroBopoTr kuciopoaa B mpupoae. O30H —
AJUIOTPONHAS MOUBHUKAIMS KUCIOPOAA.

TeroBoit 3¢ (deKkT XUMHYECKON peakuuu, TEePMOXHUMHUYECKHE
YPaBHEHHUS, 3K30- U 3HJOTEPMHYECKHE peakiuu. TomamBo: yroib u
MeTaH. 3arps3HeHHe BO3AyXa, YCWIEHHE MapHUKOBOro sddekra,
pa3pyLieHHe 030HOBOIO CIIOSI.

Bonopoa. Ilonsitue o
KHUCIIOTAaxX U COJIAX

Bonopon — sneMeHnT u mpoctoe BeniecTBo. Haxoxkaenune Bogopoaa
B Tpupone, (u3mueckne M XUMHYECKHE CBOWCTBA, NPUMEHEHUE,
crocoOb! noay4yeHus. Kucnotsl u comnu.

Monsipablii 00BEM ra30B. PacuéTsl M0 XUMUYECKUM ypaBHEHUSIM.

dusznyeckre CBOMCTBa BoJbl. Bojga kak pactBopuTenb. PacTBOpEI.




Hacpimennple 1 HeHACBIEHHBIE pacTBOPBL. PacCTBOPUMOCTE BELIECTB B
BoJe. MaccoBast 1o BemiecTBa B pacTBOpe. XUMUYECKUE CBOWCTBA
BoJbl. OcHOBaHusA. Ponp pacTBOPOB B MPUPOJAE U B KU3HHU YEIIOBEKA.
Kpyrosopot Boasl B npupoje. 3arpsi3HeHHe NpUpOAHbIX BoJ. OxpaHa
Y OYMCTKA IPUPOAHBIX BOJI.

Knaccudukanus  HEOPraHUYECKUX  COCIUHEHUH. Okcupl.
Krnaccudukanus okcuaoB: coieodpasyroniue (OCHOBHbIE, KHCIOTHBIE,
amdpoTepHbie) U HecoleoOpasyrommue. HomeHknarypa OKCHIOB.
Pu3nyuecKue 1 XUMUUYECKHE CBOMCTBA OKCUIOB. [lomydueHne okcuios.

Kucnorsl. Knaccudukanus xucnor. HomeHkmatypa KHCIOT.
®usznueckue M XUMHUYECKHME CBOMCTBA KHUCIOT. Psa  akTuBHOCTH
mertaiuioB H. H. bekerosa. [lonydyenue kucior.

Bona. PactBopsl.
[MousTre 06 OCHOBAHUIX

OcHoBaHUsL. Knaccudukanus OCHOBaHUIA: MIETI0OYN u
HEpacTBOpUMBbIE OCHOBaHMA. HomeHKkilaTypa ocHOBaHUH. Puznueckue
1 XMMUYECKHE CBOKCTBAa OCHOBaHUM. [lonyyenue ocHOBaHMil.

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCTUHEHUH.

['eneTndeckass  CBA3bL  MEXKAY  KIacCaMd  HEOPraHUYECKHUX
COCTMHEHU.

KauecTBeHHOE ompezneneHue coiepkaHUs KUCIOpoAa B BO3JYyXE,
MoJIyueHue, CcoOMpaHue, paclo3HaBaHWE U HM3YyUYEHUE CBOWCTB
KHCIIOpO/ia, HAOII0JeHUE B3aMMOJECHCTBHSI BELECTB C KHCIOPOAOM U
yCIIOBUSL BO3HUKHOBEHHUS U TpEKpalleHus ropeHus (moxapa),
O3HAKOMJIEHHE C O00pa3laMu OKCHUJIOB M OIUCAaHHWE HUX CBOWCTB,
MoJIyueHue, CcoOMpaHue, paclo3HaBaHWE U HM3YyUYEHUE CBOWCTB
BoJI0poAa (ropeHue), B3aumojieicTere Bojgopoaa ¢ okcuaom meau (II)
(BOBMOXKHO  HKCIIONIb30BaHHWE  BHUAEOMATepUasoB),  HaOIIOJCHHE
00pa3IioB BEIIECTB KOJIMUECTBOM | MOJIb, UCCIIEIOBAHIE OCOOCHHOCTEH
pacTBOPEHMS BEIIECTB C PAa3IMUHON PACTBOPUMOCTBIO, IPUTOTOBIIEHUE
pacTBOpPOB C  OMNPENEIEHHOM MAcCOBOM JIOJEH  pacTBOPEHHOTO
BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METAJUIAMU (HATPUEM U KaJIbI[UEM)
(BO3MOYKHO  HMCIOJIB30BAaHUE  BHJIEOMATEPHAIIOB),  HMCCIIEOBAaHUE
00pa3Ii0B HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KIACCOB, HAOIIOACHHE
W3MEHEHHUs OKPACKU HMHJIUKATOPOB B PACTBOpPAX KHUCIOT M IICJIOYEH,
n3ydyeHue B3aumojencTBus okcuga menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KACJIOT ¢ METAJJIaMH, Peaklui HEeHUTpaau3aiuu, mojydeHue
HEpPacCTBOPUMBIX OCHOBaHUM, BBITECHEHUE OJIHOTO METajula IPYyTUM U3
pacTBopa COJiM, pEIICHHE OJKCIEePUMEHTAIBHBIX 3aJad [0 TeMe
«BaxxHelnme KjIacchl HEOPraHMUYECKUX COSTUHEHUN.

Paszgea 3.
IHepuoauveckuii 3aK0H U
IHepuoauveckas
CHCTEMAa XUMMYECKHUX
sjaemenToB /. U.
MenpeneeBa. CTpoeHue
aToMoB. XUMHYeCKasi
cBs13b. OKHCIUTEIBHO-
BOCCTAHOBHTEJbHbIE
peakuumn
Ilepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMHUYECKHX JIEMEHTOB
JI. 1. Menneneena.
CtpoeHue aToma

[lepBble MONBITKM KJIACCU(PUKALUU XUMUYECKHX DJIEMEHTOB.
IlonsTve o0 rpynmax CXOAHBIX  JJEMEHTOB  (LLEJIOYHBIE H
LIeJI0YHO3EMENbHbIE METAILIbI, TaJIOTE€Hbl, MHEPTHBIE ra3bl). DJIE€MEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTepHbIE OKCUIbI U THIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuoguueckass cucTeMa XUMHYECKUX
anementoB  J[. WM.  MenneneeBa.  Koporkomepuomnas  u
JuMHHONepruoaHas (opmbl Ileproanueckoil CUCTEMBl XMMHUYECKHUX
anemenToB [[. M. Menneneesa. Ilepuonsl u rpynmsl. Puzndeckuit
CMBICII TOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX sfep. M30Tonbl. DIEKTPOHBI.
CrtpoeHue 3JEeKTPOHHBIX 000JI0YEK aTOMOB MEpBBHIX 20 XUMHUYECKHX
anemenToB  Ilepmomgmueckoir  cucrembr JI. M.  Menneneesa.
XapaKkTepUCTUKa XMMHMYECKOTO DJIEMEHTa II0 €ro IOJOXKECHUIO B
ITepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHUsl pajamyca

aTOMOB XHMHUYCCKHUX




3JIEMEHTOB, METAJUTMYECKUX W HEMETaJUIMYECKHUX CBOMCTB IO TPYIIaM
Y TIEPUOJIaM.

3nauenue Ilepuoguueckoro 3akoHa u Ilepuoguueckoil CHUCTEMBI
XUMUYECKUX JJIEMEHTOB JJisi pa3BUTHS Hayku W npaktuku. [, W.
MenpeneeB — y4E€HbIA U TpaXJaHUH.

Xumuueckas CBSI3b. Xumnueckasi cBsizb. KoBanenTHas (MoasipHasi U HEMOJSpHAsi) CBS3b.

OKHCIUTENBHO- DIEeKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHAs CBS3b.

BOCCTAHOBUTEJIbHbBIC Crenens okuciaeHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

peakuuu [Iponeccyl  OkuciaeHuss W BOCCTaHOBJEHHs.  Okuciurenu u
BOCCTaHOBUTEIIH.
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Coaep:xanue 00y4yenus B 9 Kiacce:

Pasznenst 1 TeMBI

Conepxanue

Pa3gean 1. BemiecTtBo u
XHMHUYeCKHe PeaKuu.

[lepuoanueckuii  3akoH.  [lepuoguueckas  cuctema
xumuueckux anementoB JI. WM. MenxaeneeBa. CtpoeHue

HOBTOpeHI/IC n erIY6J'ICHI/Ie 3HAHUU | aTOMOB. 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB XMMHYECKHUX

OCHOBHBIX pa3JeyioB Kypca 8
KJjacca

AJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, KalWsl, KAJIbIUA U HX
COCIUHEHUH B COOTBETCTBHHM C IIOJIOKCHMEM D3JIEMEHTOB B
Ilepuonnueckoi cucreMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BelllecTBa: BHUAbI XWMHYECKOW CBSI3U. THIIBI
KPUCTAJUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA
OT THUNA KPUCTAUIMYECKOW PEMETKM M BHUJIA XUMHUYECKOU
CBSI3H.

Knaccupukanus w  HOMEHKJIATypa  HEOPraHMYECKUX
BelIecTB. XMUMHUYECKHE CBOMCTBA BEIISCTB, OTHOCSIIUXCS K
pa3IM4YHBIM KjaccaM HEOPraHUYECKUX COCTUHEHUH,
T€HETHYECKasl CBA3b HEOPraHWYECKUX BEIIECTB.

OcHOBHBIE 3aKOHOMEPHOCTH
XUMUYECKHUX PEaKLUn

Knaccupukanus XUMHYECKUX peaklMid MO pasInyHbIM
npu3HaKkaM ([0 YMCIy M COCTaBy YYaCTBYIOIIMX B PEAKIUH
BEIIECTB, MO TEIJIOBOMY 3(PQEKTY, 10 NU3MEHEHHIO CTeleHei
OKHUCJICHUS XHMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YUYacTHIO KaTalu3aTopa). DK30- U 3HJOTEPMUYECKHUE PEaKIUH,
TEPMOXMMHUYECKUE YPABHECHMUS.

[lonarue o ckopoctu XxuMHuYeckor peakiuu. [loHsTHe 00
00paTHUMbIX 1 HEOOPATUMBIX XUMHYECKHUX peakuusax. [lonstue
O TOMOIEHHBIX M TEeTepOreHHBIX peaknusax. Ilonstue o
karanmse. [loHsTne o XxuMmuyeckoM paBHOBecHH. DaKTOPBHI,
BIIMAIOIIME HA CKOPOCTb XMMHUYECKON PEAKLUU U IOJIOKEHUE
XUMHYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaxiuu,
ANIEKTPOHHBIA ~ OaJlaHC  OKHCIUTEITbHO-BOCCTAHOBUTEIHHOU
peaKkiuu. CocraBnenue ypaBHEHUH
OKHCITUTETFHO-BOCCTAHOBUTEIBHBIX peakiuit c

HCIOJIb30OBAHHUECM METOJAd SJICKTPOHHOT' O Oananca.

DIIEKTPOIUTHYECKAS
aucconanusg. XuMHU4eCKUe
peaKkIuu B pacTBOpax

Teopust NIEKTPOIUTHYECKON AUCCOMUALMHU. DIEKTPOIUTHI
U HedNeKTpoiuThl.  KaTuoHbl, aHUOHBL.  MexaHu3M
JTUCCOLIMAIlMU BEUIECTB C PA3JIMYHBIMU BHJIAMU XUMHUYECKON
cBa3u. Crenenp  gucconuaruu. CuiabHble W ci1aOble
AIIEKTPOJIUTHI.




Peakiiuu nonHoro oomMeHa. Y CI0BUS MPOTEKAHUS PEAKITHI
MOHHOTO OOMEHa, TIOJIHBIE H  COKpAllEHHBIC HOHHBIE
ypaBHEeHUs peakiuii. CBOWCTBA KHUCIOT, OCHOBAaHUM U COJIEH B
CBETE MPEACTABICHUN 00 SJCKTPOIUTHUYECKON TUCCOIHMAIINY.
KauectBennsle peakuuu Ha HOHbL. lloHATHe o ruapoNH3e
COJIEN.

Pa3gen 2. HemeTabl M UX
coeTHHEHHUS.

OO0m1as XxapaKTepucTUKa
XUMHYeCKHX 31eMeHToB VIIA-
rpymibl. ["ajoreHsr

O6mass  xapakTtepuctuka rajoreHoB. OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHbIC CTEIIEHH OKHUCIICHUS.
Ctpoenue u (u3MUecKHe CBOWCTBA MPOCTHIX BELIECTB —
rajJjoreHoB. XHMHYECKHE CBOMCTBAa Ha IIPUMEpPE XJopa
(B3auMoJIelicTBUE C MeTallJlaMH, HEeMeTalslaMH, IIeJI0YaMHu).
XnopoBogopoa. ConsHas KHCIOTa, XMMHYECKHE CBOMCTBA,
MOJIy4eHHue, IpUMeHeHue. J(elicTBre XJIopa U XJI0pOBOAOPOIa
Ha OpraHu3M 4YeloBeKa. BakseWmme XJIoOpuabpl U HX
HAax0’KJICHHE B IPUPOJIE.

OO61as xapakTepuCTHKA
XUMU4ecKkux diieMeHToB VIA-
rpynnsl. Cepa u e€ coequHeHHSI

OOmass  xapakTepucTuka 3JaeMeHTOB  VIA-rpynmsl.
OcoOeHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE CTEHCHH
okucnenus. CtpoeHue ©u (PHU3MUECKHUE CBOWCTBA IPOCTHIX
BEIIECTB — KUCJIOPOJa U Cepbl. AJIOTPONHbIE MOAU(PUKAIIUN
KACIOpOAa M Cepbl. XUMHYECKHE CBOWMCTBA  CEpBHI.
CepoBogopon, cTpoeHue, (U3HUECKHUe U  XHUMHUYECKUE
cBorcTBa. OKCHIBI CEepbl KaK MPEACTaBUTEIN KHUCIOTHBIX
okcuaoB. CepHas KuUCIIOTa, (U3MYECKHE W XUMHYECKUE
cBoMcTBa (0OIIME Kak TIPEACTABUTENS Kiacca KHUCIOT |
cnenuduyeckre). XUMUYECKUE PEaKIUu, JeKallie B OCHOBE
MPOMBIIIICHHOTO CIOC00a TIOMYYEeHHsI CEPHOW KHCIOTHI.
[Ipumenenue cepHoil KucCIOTh. CoMu CEpHOM KHUCIOTHI,
KadecTBEHHAasl peakius Ha cyib(ar-uoH. Haxoxnenne cepbl U
e€ coeAMHEHUIl B mpupone. XUMHUECKOE 3arpsi3HEHHE
OKPY)KaIOIIeH Cpelbl COCIUHEHUSIMH Cephl (KUCIOTHBIC
JIOXK/IM, 3arpsi3HEHHE BO37yXa U BOJOEMOB), CHOCOOBI €ro
NPEOTBPALICHHUS.

OO11ast xapakTepuCTHKa
XUMHYECKHX 3JIeMEHTOB V A-
rpynmsl. A3oT, pochop u ux
COCIMHEHUS

OOmiass ~ XapakTepuCTHKa  JJEMEHTOB  VA-TpyMIbL.
OcoOeHHOCTH CTpOEHMsSI aTOMOB, XapaKTEpHbIE CTEHEHU
OKHCIIEHHsI. A30T, paclipoCTpaHEHHE B MpHUpoJE, (pusnueckue
W XHMHYECKHE CBOMcCTBa. KpyroBopor azora B mpupoe.
Ammuak, ero (¢u3nYeckue M XHMHYECKHE CBOMCTBa,
nojy4deHue u npuMmeHneHue. Coau aMMOHWUS, X (DPU3HYECKHE
XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius
Ha WOHBI aMMOHHS. A30THasg KHUCIOTa, €€ TOJyYEHHUeE,
¢usmueckue W XUMUYECKHe CBoiicTBa  (o0mme  Kak
MpEACTaBUTENSl  KJlacca  KHUCIOT W CHeludUUecKue).
Hcnonb30oBaHuEe HUTPATOB M COJEH aMMOHHS B KauecTBe
MUHEPAJTBHBIX  ynoOpeHuil.  XuUMHYECKOe  3arpsi3HEeHHe
OKpY)Kalolled cpeabl COeIMHEHMSIMU a30Ta (KHUCIOTHBIE
JOKJIH, 3arps3HEHUE BO3MyXa, MOYBHI M BOJA0EMOB). Docdop,
alioTponHsle  Mogudukauuun  ¢docdopa, ¢usmueckue u
xumuueckne cpoicTBa. Okcua docdopa (V) u docdopHas
KHCJIOTa, (pU3MUYECKUEe M XMMHUYECKHE CBOMCTBA, MOJYy4YCHHUE.
Ucnonp3zoBanne (GocharoB B  KayecTBE MHUHEPAIBHBIX
ynoOpeHuit.

OO0m1as XxapaKTepuCTUKa

OOmiasi ~ XapakTepucTUKa  DJIEMEHTOB [V A-rpyIisl.




XUMHYECKHX 3J1eMeHTOB IV A-
TPYHIIBL. YTIEPOI U KPEMHUN U UX
COCIMHEHUS

OCOOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTEPHbIE CTENEHH
OKHCICHHs.  YTJIEpOA,  aJUIOTPONHbIE  MoAM(HKaINH,
pacrpocTpaHeHHe B MpHpoJe, (U3UYECKHE U XHUMHUYECKUE
cBoicTBa. Azacopbmusi. KpyroBopoT yriepojga B mpupoie.
Oxcuapl yrieposaa, ux QpuU3MUecKue U XMMHUYECKHE CBOMCTBA,
JIeiCTBHE HA YXUBBIC OPTaHU3MBI, MOIyYE€HHE U MPUMEHEHHE.
OKonoruyeckre npoOseMbl, CBSI3aHHbIE ¢ OKCHUAOM YIiepoja
(IV), runoreza r700ambHOrO  TOTEIUICHHS  KJIMMAaTa,
HNapHUKOBBIA 3¢ ¢eKkT. YroapHas KUCIOTa M €€ CONH, HX
¢u3nueckue M XMMHUYECKHE CBOWCTBA, TNOJYYCHHE U
npuMeHeHue. KadecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnons3oBanue KapOOHATOB B OBITY, MEIHIAHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHauabHBIE TOHATHS 00 OPraHMYECKHX BEIECTBAX
Kak O COEQUHEHHUAX yriepoaa (MeraH, O3TaH, 3THUIIEH,
aleTWIeH, 9JTaHoJ, TJHULEPUH, YKCYyCHas  KHUCIIOTa).
[TpupoaHble UCTOYHUKHU YIIEBOJOPOJOB (Yroib, MPUPOIHBIN
ra3, HeTh), IPOAYKTHI UX NepepadoTku (OeH3MH), UX POJb B
ObITy W mnpomblinuieHHOCTU. lloHATHEe o© OuoIOrMUecKu
Ba)XHBIX BEIIECTBAX: kKHUpax, OeiKax, yrieBoJax — U UX poJiu B
KU3HHU YelloBeKka. MarepuaabHOe eIWHCTBO OPTaHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usuueckue W XUMHYECKHE CBOWCTBA,
nojy4yeHue u npumeHenue. CoeJMHEHUs: KpeMHHUsSI B IPUPOJIE.
O6mue npencraBieHuss o6 okcuge kpemuHus (IV) u
KpeMHHEBOM kucinoTe. CHUIIMKAThl, UX UCIOJIb30BaHUE B OBITY,
B IIPOMBIIIUIEHHOCTH. BaskHelmme cTpouTenbHbIe MaTepUabl:
KepaMHUKa, CTeKJIO, LIEeMEHT, O0eToH, xkene300eToH. [Ipobiemsl
0€30macHOTO HWCIOJB30BAHUSI CTPOUTENHFHBIX MaTEPHAIIOB B
MOBCEHEBHOM KU3HMU.

Pa3zgen 3. MeTaiibl M UX
COeIUHEHMUS.
OO01e CBOMCTBA METAJLIOB

OOmiass xapakTepUCTHKAa XUMHYECKHX JJIEMEHTOB —
METAJJIOB Ha OCHOBAHUM WX TNoJIokeHHs B lleprnoamueckoit
cucreMe XHMMHYecKuX dieMeHToB /[I. . MeHneneeBa u
ctpoeHust aroMoB. CTpoeHwe MeTauioB. MeTtamindeckas
CBSI3b U METAUIMYECKAs]  KPUCTAUIMYECKas  PEETKA.
DNEeKTPOXUMHUYECKUI pan HaNPsSHKEHUN METAaJJIoB.
dusnyeckue M XHUMHYECKHE CBOMCTBA MeTaaiaoB. OOmme
crocoObl TonyueHuss MeTawioB. [loHsATHE O KOppO3UU
METaJUIOB, OCHOBHBIE CIOCOOBI 3aIUTHl MX OT KOPPO3UH.
CmnaBel (cTanmb, 4YyryH, JIOpPAIOMUHUN, OpoH3a) M UX
MIPUMEHEHNE B OBITY M IPOMBITINIEHHOCTH.

Baxneiinme MeTauibl U UX
COECTUHEHUS

[Ilemounble Merayuibl: mnoJoxkeHue B [lepmoandeckoit
cucreMe Xumuueckux aneMeHToB J[. WM. Menneneena,
CTPOEHHE UX aTOMOB, HAXOXJEHUE B npupojae. Pusnyueckue u
XUMUYECKHE CBOMCTBa (Ha TMpuUMepe HaTpus U Kajud).
Okcuapl W TUAPOKCHUABI HaTpus U Kamus. [lpumeHeHue
MIECIIOYHBIX METAJIJI0B U UX COCAUHCHUM.

Illenoyno3eMenbpHbIe METa/Ibl MarHuili W KalbIIHi:
noinoxkenue B llepuonuueckodl  cHUCTEME  XMMHUYECKUX
anementoB [[. WM. MengeneeBa, CTpoeHHWE UX AaTOMOB,
HaxoxJeHue B mpupone. Dusmyeckue u XUMHUYECKHUE
CBOMCTBA MarHusg # KajJblHA. BaXdHeHlinne CcoeIuHEHUS




Kanblust (OKCUZ, TUIPOKCHA, coiu). JKECTKOCTh BOIBI M
CHOCOOBI €€ yCTpaHEeHHSI.

AnmoMunauii: nonoxkenne B Ilepuwoandeckoir cucreme
xuMuueckux anemeHToB /. 1. Menaeneesa, ctpoeHue aroma,
HaxoxJeHue B 1mpupone. Dusnyeckue U XUMHUYECKHE
CBOICTBAa alOMUHUSA. AMQOTepHBIE CBOWCTBA OKCHIA U
THUAPOKCH/IA aTFOMHHHMS.

Kenezo: mnonoxenue B Ilepmoanueckoil  cucreme
xuMudeckux sneMentoB [l. M. MeHneneeBa, CTpoeHHE aToMma,
HaxoxJeHue B 1npupone. Dusmyeckue U XUMHUYECKHUE
cBoMcTBa xene3a. OKCuabl, THAPOKCHIBI U coiu xkene3a (1) u
skenesa (I11), ux coctaB, CBOMCTBA U MOJTyYCHHE.

Pa3zgen 4. Xumusa n
OKpY:Kawluas cpeaa.

BemiectBa 1 MaTepuaisl B )KH3HU
YyeJioBeKa

BemiectBa 1 MaTepuaiibl B IOBCEJHEBHOM JKU3HU YEIOBEKA.
be3omnacHoe ucnonab30BaHuE BELIECTB U XUMUUYECKUX PEAKIUI
B ObiTy. IlepBas mnomomp 0Opu XUMHUYECKHX OXOrax H
OTpaBJICHUSIX.

XUMHUECKOE  3arpsi3HEHHE  OKpy’Karolled  cpejbl
(mpenenpHas AONMYCTHMas KOHLIEHTPAlLlMs BELIECTB, Jajee —

IT/1K). Ponb XuMu# B pellieHUH SKOJIOTHYECKUX TTPOOIIEM.
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ILnanupyemblie pe3yibTAaThl 0CBOCHHUS NPOrPAMMBI 10 XUMHUM HA YPOBHE OCHOBHOI'O
00111ero 00pa3oBaHus

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE PE3YNbTaThl OCBOEHHSI MPOTrPaMMbl OCHOBHOTO OOILIEro 0Opa3oBaHMs
JIOCTUTAIOTCS B X0J1€ 00Y4YEeHMsI XUMUHU B €IMHCTBE Y4€OHOM M BOCIIMTATEIbHON JIEATEIHHOCTH B
COOTBETCTBUM C TPAJAULHMOHHBIMU  POCCHUHCKUMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHIATHIMU B OOILECTBE MpaBUIaMU U HOpPMaMH MOBEJICHUS U
CIOCOOCTBYIOT MpOLIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALINN 00YUarOIUXCS.

JIn4HOCTHBIE pPE3yJAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCA PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPMEHTALMI M PACIIMpPEHHUE ONBITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

LIEHHOCTHOTO OTHOWIEHUS] K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TMOHMMAaHHS 3HAuY€HUs XMMHUYECKOM HayKH B KM3HU COBPEMEHHOro OOIEeCcTBa,
CHOCOOHOCTH BIIAJIETh JOCTOBEPHON HMH(OpMaIueil o MepefoBbIX JTOCTHKEHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoOHcTBe
Mupa 1 o0IIecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHUS:

IIPEACTABJIICHUS O COLMAIBHBIX HOpMax W IPAaBUIAX MEKIUYHOCTHBIX OTHOLICHUH B
KOJJIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHO-
UCCIIEI0OBATEIbCKON, TBOPUYECKOI U APYrUX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JI€ATEIbHOCTU TPHU BBINOJIHEHUU y4EOHBIX, NTO3HABATENbHBIX 3aJay, BBINOJIHEHUU
XMUMUYECKUX HKCIEPUMEHTOB, CO3JIaHUH YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOIIOMOILIM B Tpoliecce 3TOM ydyeOHOU AesITeNbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE
MIOBEJCHUE U IIOCTYIIKM CBOMX TOBAapUUICH C MO3UMLUU HPABCTBEHHBIX M IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIEICTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHpPOBO33PEHUYECKHE  MPEACTABICHMS O  BEIIECTBE M  XHMHMYECKOM  peaklvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUs HAyKH M COCTABJIIOLIUE OCHOBY JUIS




NOHMMAaHMUS  CYIIHOCTH HayyHOW KapTHHBI MHUpaA, MPEACTAaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3AUMOCBA3SX Y€JIOBEKa C NMPUPOIAHON CPEAOH, O POIU
XUMUH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIGHBIC MOTHUBBI, HAlpPABICHHBIE HA IIOJyYEHUE HOBBIX 3HAHUN II0 XUMUH,
HEOOXOAUMBIE Ul OOBSCHEHHS HAOJIOJaeMbIX IPOLECCOB W SIBJICHUH, I0O3HABATEIILHOM,
MH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHCJIE€ HABBIKOB CaMOCTOSATEJILHOM paboThI
C y4eOHBIMHU TEKCTaMM, CIIPABOYHOH JMTEpPaTypOd, NOCTYIMHBIMU TEXHHUYECKMMM CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOT U

UHTEpEeC K OOYYEHUIO U TO3HAHMIO, JII0OOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, IPOCKTHON M HCCIEI0BATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUSI KYJIbTYPHI 310POBbI:

OCO3HAHHWE LEHHOCTHU JKU3HH, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 3/10POBBIO,
YCTAHOBKM Ha 3J0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENpPUSATHE BPEAHBIX
NpUBBIUEK (YMOTPEOJICHHUsSI AIKOTOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIOICHUS
npaBuil 0e30IaCHOCTU HpU OOpallleHMM ¢ XMMMYECKUMH BEIeCTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTHUECKOMY M3YyUEHHIO MPOQecCcuii U TpyAa pa3IMdHOr0 POJia, YBOKEHHE K
TpyAy W pe3yibTaraM TpPYIOBOM JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUs
IOPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BBIOOpP MHIMBUIYaJbHOW TpPaeKTOPUU
POJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHoi npodecCHOHaIbHON AEATEIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCUOHANBHOM cpefe;

6) K0JIOrH4€eCKOr0 BOCIUTAHUS

HKOJIOTHUECKH 11eJIeCO00pa3HOoe OTHOIIEHUE K MPHUPOJIE KaK UCTOUHUKY XKU3HU Ha 3emile,
OCHOBE €€ CYILECTBOBaHMs, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro odOpasza *KHU3HH,
OTBETCTBEHHOE OTHOULIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICHXMUYECKOMY 30POBBIO,
OCO3HaHUE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BEllleCTBaMH,
a TAK)KE B CUTYaLUAX, YTPOKAIOIINX 370POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJy4daeMmble NMPU HM3YYEHUH XUMHUH, JJIs pEHICHUS
3a/1a4, CBSI3aHHBIX C OKPYKArOIeW MPUPOIHON CPENIOil, ISl TIOBBIIEHHS YPOBHS dKOJIOTMYECKON
KYJIbTYpPbI, OCO3HaHUS INI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJIeM U MyTed UX peleHus
MIOCPEACTBOM METOJIOB XMMMH, YKOJIOTMUECKOTO MBILIUICHUS, YMEHHUsI PyKOBOJICTBOBATHCSI UM B
ITIO3HABATEJIBHON, KOMMYHUKAaTUBHON M COLMAJIBHON IIPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeranpeiMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAUMMbIE 1 (HOPMHUPOBAHMS
MHUPOBO33pEHUS OOIIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTe3a, (HaKT, CUCTEMA,
MIPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEAMETOB (hOpMUPOBATH MpeICTaBICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U YHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HAaBaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETyJISTHUBHBIE), KOTOpbIE OOecleuynBaroT (OPMHPOBAHHE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TJTAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBHUS

Bba3oBble jiornuyeckue AeicTBUA:

YMEHHME HCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS! IIPU OCBOCHMM 3HAHUMU:
pacKpbIBaTh CMBICI ~XMUMHMUYECKHUX MOHATHM (BBIOENATH MX XapaKTEpHbIE IPHU3HAKHU,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTUMH MOHITUSMH), UCTIONB30BATh MOHATHS U1 OOBSCHEHUS
OTIENbHBIX (DAaKTOB U SBJIEHWH, BBIOMpATb OCHOBAHUSA M KPUTEPUU Ul KiaccH(UKALUU
XMMHYECKHX BEIIECTB U XMMHUECKUX pEaKLUi, yCTAaHABINBATh IPUYNHHO-CIIECTBEHHBIE CBSI3U
MEXy 00BEKTaMH U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYXAECHUS (MHIYKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBObI U 3aKIIIOUCHUS;



yYMEHHUE MPUMEHATh B NPOIECCe MO3HAHUS MOHATUA (TpeJAMETHBIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE NIPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHUE XHMHYECKOM peakuud — IpU pELlIeHUH Yy4eOHOo-
[IO3HABATEJIbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX IIPEICTABICHUM BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBSI3U H
IPOTUBOPEUHS B N3Y4aeMbIX IIPOLIECCAX U ABICHUAX.

Ba3oBble nccienoBareibckme 1eiCTBUSA:

YMEHHUE HCIOJIb30BaTh IOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTa IIO3HAHMSA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUH;

IPUOOpPETEHUE OMNbITAa IO IUIAHUPOBAHMIO, OPraHM3AlMM U IPOBEACHUIO YYEHMUYECKHUX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3a X0/10M IPOLIECca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €r0
pe3ynbTar, (HOpMyIHpOBaTH OOOOIIEHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEI0BaHMsl, COCTABIIATh OTYET O MPOEIaHHON padore.

Pabora ¢ unopmanmeii:

yMeHUue BbIOMpPaTh, aHAJIM3UPOBATh U MHTEPIPETUPOBATH UH(OPMAIMIO PA3IUUHBIX BUJOB
1 GOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble [ocoOus, pecypcbl IHTepHeTa), KpPUTHYECKU
OLICHUBATH MMPOTHBOPEUMBYIO U HEIOCTOBEPHYIO NWH(OPMAIIHIO;

yMEHHUE MPUMEHATh PAa3JIMYHbIEe METO/IbI U 3alIPOCHI IPU MOUCKE U 0TOOpEe HH(pOPMALMU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX /ISl BBIOJTHEHNS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIpesieNIEHHOr0 TUIa, MPUOOpPETeHUEe OIblTa B O0JACTH MCIOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJJeHUE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAJIbHYIO (HOpPMY IperCTaBICHUS
nH(pOpMallMl ¥ WJUIIOCTPUPOBATh pEIIaeMble 3a/ladyd HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME HCIOJIb30BaTh M aHAJIM3UpPOBATh B IpOIlECCE YYEOHOM M UCCIIENOBATEIbCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAaHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MPUpOAHON CPEeIbl.

KoMMyHuKaTHBHBIE yHHBepcalbHble y4eOHbIe qelicTBHA:

YMEHMs 3aJlaBaTh BOINpOCHl (B XOjA€ Auaimora M (MiIU) IUCKYCCHM) IO CYILECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEIOKEHHOM 3a/1a4u;

YMEHUS NPEJCTABIATh MOJIyY€HHbIE PE3YJIbTaThl IO3HABATENBHOM JIEATETbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 PE3yJIbTaTOB BBIMOJHEHUS XHMHYECKOTO
JKCIIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y4eOHOIO COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABAaTENLHOW U
HCCJIEIOBATEILCKON NIeATEIbHOCTH MPU PEUICHHHM BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEUCTBUMA, OMpeeleHre KPUTEPUEB TI0 OLIEHKE KayecTBa
BBITTOJIHEHHOHN paboTHI U JpyTHE).

PerynsiTuBHbIC YyHUBEPCAJIbHbIE Y4eOHbIE 1€ CTBUSA

YMEHHUE CaMOCTOSITENIbHO OIPENENATh LENU AeSTeIbHOCTH, MJIaHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBAaTh W MPU HEOOXOAWMOCTH KOPPEKTUPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI pelIeHHs Y4eOHBIX W IO3HABATENbHBIX  3aad,
CaMOCTOSITEJIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJITOPUTM JIEHCTBUH NpU
BBIMOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE MOIYYEHHOIO pe3yibTaTa 3asBICHHON LienH,
YMEHHUE HCIIONB30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUH 3a1aHHH.



INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB [0 OCBOEHHUIO O005S3aTENbHOrO COACpPKAHMUS,
YCTQHOBJICHHOTO JaHHOM (exepanpHON pabodell MporpaMMoi, BBLICISIOT: OCBOCHHBIC
oOydJaroluMuUCs Hay4YHble 3HAHHUS, YMEHHS U CHOCOObI JeWCTBUM, crenuduyeckue s
OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K koniy oOydeHus B 8 kjacce mpeiMeTHbIE pe3ynbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMWYECKUX IOHSATHI: aTOM, MOJEKYJa, XUMHUYECKUUN
9JIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OIHOPOAHAS M HEOJHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBas JI0JiI XMMUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
OKCHJ1, KHCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIICHU S, XUMUUYECKast
peakiusi, Ki1accuUKams peakiuil: peakluu COCTUHEHHS, PEaKIUu pa3loKEHUs, peakluu
3aMeIIeHUs, Peakui 0OMeHa, K30- M YHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOM d(PQeKT peakuuu,
AIpO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANYC aTOMa, XUMUYECKas CBS3b,
NOJIIpHAsl U HEMOJsIpHAs KOBaJEHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (MIPOLIEHTHAs KOHIICHTPAIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMUMHYECKUX MOHSATHM M NPUMEHATH 3ITH
MOHSITHS TIPH OMUCAHUH BEIIECTB M MX MPEBPAICHHIA;

UCITIOJIb30BAaTh XMMHYECKYI0 CHMBOJIMKY JJISI COCTaBIeHHS (OpPMYyJ BEIIECTB U
YpaBHEHUU XUMHUYECKUX PEaKLUi;

ONpEEATh BaJEHTHOCTh AaTOMOB D3JEMEHTOB B OWHApHBIX COEIUHEHHSX, CTEIEHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, IPUHATIC)KHOCTh BEIIECTB K ONMPEIeIEHHOMY
KJIacCy coeAuHeHUuW 1o ¢opMmysiaMm, BHA XUMHUYECKON CBs3M (KOBaJeHTHAs M HOHHAas) B
HEOPraHUYECKUX COEAVHEHUSX;

packpeiBaTh cmbicia llepuoamyeckoro 3akona [[. WM. MengeneeBa: AeMOHCTpUPOBATH
NOHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJIOXKEHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUSI MACChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIDHOTO YYEHHMsI, 3aKOHAa ABOTapo;

ONMCHIBaTh U  XapakTepus3oBaTh TabMuuHyro ¢opmy Ilepuoanueckoit cucreMsl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas mojarpymnmna (A-rpymma)» U «oOoyHast
noarpynna (b-rpymnmna)», Manbsle U OosbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPBIE
umerotcs B tabmune «llepuonuueckas cucrema xumudeckux snementos /. M. MenneneeBay ¢
YHUCIIOBBIMHU XapaKTEPUCTHUKAMHU CTPOEHHS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsn
A1pa, 0011Iee YUCIIO IIEKTPOHOB U PACHpEIeNICHHE UX MO JIEKTPOHHBIM CIIOSM);

KJIaCCU(UIIMPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BEIIeCTBa, XUMHUYECKHE
peakiuu (1o YUCIIy U COCTaBY yYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEINIOBOMY YD PEKTY);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IWYHBIX
KJIACCOB, IMOATBEPXkAAsl ONMMCAHNUE NPUMEPAMU MOJIEKYJSPHBIX YPaBHEHUN COOTBETCTBYIOIHX
XUMUYECKHUX PEaKIN;

IIPOrHO3MPOBAaTh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUsI XUMUYECKUX MTPEBPALICHUH B pa3IMYHBIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (popMyIie COeIMHEHN S, MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUY;

MPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O00O0OIIEHHE, CHUCTEeMAaTU3aLMUIO, KIAaCCU(UKALWIO, BBIBICHUE MPUYUHHO--
CJIEICTBEHHBIX CBSA3EH — JIJIsl U3yUEHUsI CBOMCTB BEUIECTB M XMMHUYECKUX PEaKIIMii, €CTeCTBEHHO-
Hay4YHbIE METO/bl TO3HAHUS — HAONIOJCHUE, W3MEPEHHUE, MOACIHPOBAHUE, HKCHEPUMEHT
(peanbHBIN ¥ MBICTICHHBIN ),



ClIeZIOBaTh  MpaBWJIaM  TOJb30BAHUS XMMHUUYECKOW TMOCYyIOM W J1abopaTopHBIM
o0opynoBaHueM, a TakKe TMpaBuiIaM oOOpallleHusi C BEIIeCTBAaMH B COOTBETCTBUH C
MHCTPYKLHUSMHU TI0 BBIOJHEHUIO JTaOOpPaTOPHBIX XWMUYECKHX OIBITOB IO IOJYYCHHIO W
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PAcTBOPOB C
OnpeAes€HHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IPOBOJUTH
XUMUYECKHE HKCIIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB WLIENOYEH U KHUCIOT C MOMOILIBIO
UH/INKATOpOB (JIakMycC, GeHOI(PTATICHH, METUIOPAHK U APYTHE).

K xoniy o0yuenus B 9 kjacce rnpeiMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHMUYECKMX TMOHATHH: XUMHUYECKHM 3JIEMEHT, AaTOoM,
MOJIEKYJIa, HMOH, KaTHOH, AHWOH, IIPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, BAJEHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XMMHUUYECKas pEaKUus, XUMHUYECKas CBs3b,
TETIOBON PQEKT peakifu, MOJb, MOJISIPHBI 00BEM, PacTBOp, IIACKTPOIUTHI, HEINEKTPOIHTHI,
ANEKTPONUTUYECKAST JUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, OOpaTUMble H HEOOpaTUMBIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
peaklMH, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKUCICHUE M BOCCTAHOBJICEHHUE, aJUIOTPOIIHUS,
aM(pOTEpPHOCTh, XUMHUYECKasi CBA3b (KOBAJCHTHAs, MOHHAS, METAJUINYECKast), KPUCTAITHIECKast
peméTrka, KOppO3Hsl METaUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pPEaKUUH, MPEeAesIbHO
nomnycrumas konuentpanus 111K Bemecrsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUA U NPUMEHSTh 3TH MOHATUS
IIPY ONMCAHUM BELIECTB U UX MPEBPAILIECHUN;

UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY JUIsl COCTaBJIeHUs (OpMYIN BEUIECTB U ypaBHEHUU
XUMHYECKUX PEAKIIUN;

ONpEeNEeNATh BAJICHTHOCTh U CTENEHb OKUCICHUS XHMHUYECKHX 3JIEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTb BELIECTB K ONPEACNEHHOMY KIAcCy COEIMHEHUH IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAsI, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyie, XapakTep cpelbl B BOAHBIX PacTBOpPax
HEOPraHUYECKNUX COEAVNHEHNM, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;

packpsiBaTh cmbicha Ilepuoaumueckoro 3akona J[. M. MeHneneeBa u I€MOHCTPUPOBATh €r0
[IOHMMaHMe: OIUCBIBaTh M XapaKTepu3oBaTh TabiuuHytro (opmy Ilepuoanueckoit cuctembl
XUMUYECKHUX DJIEMEHTOB: Pa3INyYaTh MOHATHUS «TJIaBHAs moArpynna (A-rpymnma)» U «modouHas
noarpynna (b-rpynma)», mansle U OoJblIMe NEpUOIbI, COOTHOCHTH 0003HAU€HUs, KOTOpHIE
UMEIOTCS B TMEPUOJUYECKON Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj spa, oOliee YUCiIo JIEKTPOHOB U pacHpesiesieHre uxX
10 3JIEKTPOHHBIM CII0SIM), OOBSACHATH 00II1E 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHMH B IPEJENax MalblX MEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCu(UIUPOBaTh XUMHUYECKHE JJEMEHThI, HEOpPraHMYeCKHe BEIIECTBa, XHUMHYECKHE
peakiuu (110 YUCIY U COCTAaBY YYacTBYIOIIMX B PEaKIMU BEILECTB, IO TEIIOBOMY 3 dexTy, no
MU3MEHEHUIO CTENEHEN OKNCIEHHSI XUMUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIHE U CTIEU(PUISCKUEC XUMUIECKUE CBOMCTBA MIPOCTHIX U
CJIO’KHBIX BEILIECTB, MOATBEPK/IAsl OMUCAHUE TPUMEPAMU MOJEKYJISIPHBIX U MOHHBIX YpaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHil;

COCTaBJIATh YPABHEHMsI DJIEKTPOJUTUYECKOW [UCCOLMALMN KHUCIOT, IIEJIOYEHd U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS peakluil HMOHHOrO OOMEHa, ypaBHEHHUS peaklui,
MOJATBEP)KJIAIOLINX CYIIECTBOBAHUE T'€HETHMUECKOM CBSA3M MEXIYy BELIECTBAMHM pPA3JIMUHBIX
KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEAaKLUH  IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOMICTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHMS, BO3MOYKHOCTHU
MIPOTEKAHUsI XUMUYECKHUX IPEBPAILECHUN B PAa3JIMYHBIX YCIOBUSIX;



BBIUNCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEHTa 10 (OpMyse COEIMHEHMs, MAacCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU pEaKIH;

coOuIr01aTh MPaBUIIA MOJIb30BaHMSI XUMUUECKOM MMOCYA0H U 1a00paToOpHbIM 000pyIOBaHUEM,
a TaKKe MpaBmiia OOPAIICHUs C BEIIECTBAMH B COOTBETCTBUU C UHCTPYKUHUSMH 11O BBITIOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMmaka M yrieKucioro rasa);

IPOBOJIUTh PEAKLMHU, IOATBEPXKAAOLIME KAaYeCTBEHHBIH COCTaB PA3JIUYHBIX BEILIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMui-, MOAMI-, KapOonar-, ¢ocdar-, cuimkar-,
cyibdar-, THAPOKCUI-MOHBI, KATHOHBI ~AaMMOHHS M  MOHBl M3Y4YEHHBIX  METaJJIOB,
IPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEpAlMM MbICIUTEIBHON JESITEeIbHOCTHM — aHalu3 M CHHTES3,
cpaBHeHHe, 0000IIeHNE, CUCTEMATH3AINIO, BBISIBICHUE MPHUYUHHO-CIICACTBEHHBIX CBS3€H — IS
U3y4YEHHsI CBOMCTB BEIECTB U XMMUYECKUX PEaKIMii, €CTeCTBEHHO-HAYUYHbIE METO/bI T03HAHUS
— Ha0JI0IeHNe, U3MEpEHHe, MOJICTUPOBAHHE, SKCTIEPUMEHT (PeaIbHBIN U MBICTICHHBIN).



TEMATHYECKOE INIAHUPOBAHHUE

e 8 KIJIIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u K n JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NMPOrpaMMbl Bcero OHTPOILHDLIC pakTiaecKue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMusg — BakHas 00/1aCTh

11 €CTEeCTBO3HAHUS U 5 1 bubnnoreka IIOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

19 BemectBa 1 xuMuueckue 15 1 5 bubmnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnnorexa [JOK

' 00 okcuaax https://m.edso0.ru/7f41837c
99 Bonopon. Ilonsarue o kucimorax 8 bubmuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 bu6mmoreka [IOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HCOPTaHUYCCKUX CO€IUHEHUH

https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMHYECKHX 3j1eMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma

3.1

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c



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

Xumudeckas CB3b.

bu6nuoreka [IOK

3.2 OKHCIHTENBHO- 8 https://m.edso0.ru/7f41837¢

BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

bu6nmoreka [IOK

Wroro o pazeiny 15 https://m.eds00.ru/7f41837¢
P 3 bu6nuoreka [IOK

€3CPBHOC BpEM:1 https://m.edsoo.ru/7f41837c
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e 9KJIIACC

KounyecTBO 4acoB JIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0o.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17 1 1
Pasznen 2. HemeTainl 1 HX coeIMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmorexa [JOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 1 bubmorexa [JOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25 1 3



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COeAUHEHU A

bub6nmoreka [IOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHoe BpeMs 3 Bubmrorexa IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

Ne KoJunyecTBo 4yacoB JJIeKTPOHHBbIE HU(PPOBHIE

wn Tema ypoka Konrpoububsie IIpakTuueckue A— oGpasoBaTejbHbIe

pecypchl

1 [Ipeamer xumun. Poss xumuu B bubnuoreka [IOK
JKA3HU 4ejioBeka. Tesa 1 BelmecTsa https://m.edsoo.ru/ff0d210c

2 IloHsATHE O METOAX MO3HAHUS B bubnuorexa [JOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOpUU U MPUEMBI bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 .

o | memesemermen oo, Conoi B 10K
pasit ' p https://m.edsoo.ru/ff0d26ca
JIMarHOCTHKA.

I1 02
S S — Bu6mrorera LIOK
8 . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBaPEHHOU COJIN)»

6 ATOMBI 1 MOJIEKYJIBI bubmiorexa HOK

https://m.edsoo.ru/ff0d2a6c

7 XuMHU4decKue 3J1eMEHTHI. 3HAaK! bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsie 1 clnoKHBIE BELIECTBA bubmiorexa LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE bubmiorexa HOK

https://m.edsoo.ru/ff0d2d50

o | S Tocremess cocms st Buorera LOK

PMYIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX JIEMEHTOB
11 OTHOcHUTENbHAS aTOMHAs Macca. bubmuorexa [JOK



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

OTHOCHUTENLHAS MOJICKYJIsIpHasd Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 107 XUMHYECKOT0 bu6mmoreka [IOK
DJIEMEHTA B COCIMHCHHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 ®u3nuecKkue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
XuUMHUUYECKask peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus IPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XHUMHUECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus KoiMyecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM bubumorexa [IOK
. https://m.edso0.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHii
Kn
18 peasau (cocmenu pasroweis Bu6miorera LIOK
peaKit A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B.JI — YU€EHBIil-
19 swwcroneer, OSobmente n Bu6mnorexa LIOK
1 JUCT. . https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alMsI 3HAHHHA
20 KonTponbnas paborta Nel mo teme bubnunorexa [JOK
«BemecTBa 1 XUMHYECKHE PEAKIIAN https://m.edsoo.ru/ff0d4290
Boznyx — cmech rasos. Cocras
21 Bo3§yy;(a Kucnopon — snement u bubmorexa LIOK
’ https://m.edsoo.ru/ff0d448e
npocrtoe Beuiecto. O30H
du3nyecKkue 1 XUMUIECKIE CBONCTBA
22 KHUCJIOPO/ia (peaKIuu OKUCICHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
25 saGoparopintn mpowenoc Bu6morexa LIOK
paTop P ’ https://m.edsoo.ru/ff0d497a
[IpuMeHeHue Kucnopoaa
24 TennoBoii 3¢ hexkT XuMUIecKoi bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

peaxuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, IK30-
U DHAOTEPMUYECKUX PEAKLUAX

https://m.edsoo.ru/ff0d4790

TorumBo (HedTh, yroiab U METaH).

bu6mmoreka [IOK

25 3arpssHCHKC BO3/1YXa, CIIOCOOEI €ro https://m.edsoo.ru/ff0d4790
MIPEAOTBPALECHUS
IT 6ota Ne 3
2% loyuccucosmpame BuGmiorexa LIOK
ya p N https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/1a, U3yYEHUE €T0 CBONCTBY
7 Boaopoa — snemeHT u npocroe bu6mmoreka [IOK
BelecTBo. HaxoxxaeHnue B nmpupojae https://m.edsoo.ru/ff0d4dd0
28 Ddu3nvecKue U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojiopoa. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 IToHsTHE O KUCITOTaX U COJISIX bubmorexa LJOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4
31 llonyenic u coGpanne 5ot0pOTa Bumiorexa LIOK
v . p A10poa, https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €r0 CBONCTBY»
30 MounsipHblii 00BEM Tra3oB. 3aKOH bubnuoreka [IOK
Asoraznpo https://m.edsoo.ru/ff0d542e
B N
B emecrma rasa no org mamecrnony BuGorera LIOK
a . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA HIIK 00BEMY
B N
| s oo o Busorea 101
yp "p 1 N https://m.edsoo.ru/ff0d5708
3aKOHa O0BEMHBIX OTHOIIICHUN ra30B
35 ®du3nuecKue U XUMHUYECKUE CBOICTBA bubnmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK

HHJIUKaTopax

https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBopuTenb.
Haceplmennbie 1 HEHACHIIIICHHBIE

bu6mmoreka [IOK

31 pactBopbl. MaccoBasi 710J1s1 BElIeCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroToBiieHrE PaCTBOPOB C bubnmoreka [JOK
onpeacnEéHHON MacCOBOM J101EH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 OKcuapl: COCTaB, KiIaccuUKaIus, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d6342
ITonyuenue €CKHE CBOMCTBA
0 uciomm, ocnosrex BuGamorera LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
ITonyuenue €CKHE CBOMCTBA
4 uciomm, ocnosrex BuGamorera LIOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHJIOB
42 OcHoBaHusl: cOCTaB, Kinaccuduxarms, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue u XxuMHuyeckue cBOWCTBa bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, knaccupukanus, bubnnoreka [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [ToryueHue M XuMHUYECKUE CBOMCTBA bubmuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 CHOCOéBII) Hli)nyq)eHm{ XI/IMI/IIIZEKI/IG: bubmiorexa LIOK
o ’ https://m.edso0.ru/00ad9474
CBOICTBa
Co CpeJlHHEe): HOMEHKIaTypa
47 cngcpz)éblz nlg;H )elfH;[ XPII/II;IHIZZEKI,/Ie bubmiorexa LJOK
. i ’ https://m.edsoo.ru/00ad9b7c
CBOIiCcTBa
48 I'eneTnueckas CBA3b MEXIY bubnmoreka [JOK

KJIaCCaMH HCOPIraHUYICCKUX

https://m.edso0.ru/00ad9a50
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COCIUHEHUN

O00011eHrEe U cCUCTEMATU3ALIIS

bubmuorexa [JOK

49 3HaHUHI https://m.eds00.ru/00ad9ch2
KonTponbras padorta N2 mo Teme
50 "O?I?O)BEEIIZ IiIHIZlCCBIT HEO rl;HI/IquICKHX bubmorexa LIOK
. p https://m.edsoo.ru/00ad9ela
COCIMHEHU I
IIepBpie mONBITKH K1acc Ka
51 xnﬁizlecinl;(B;JTIePI\I/[e}JIITOBHI@II(/)IHﬂI;II:IIZ 0 bubmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
IPYIIIAxX CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [Tepnonuueckas cucrema bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuonpl, rpymIbl, TOATPYIIITHI bubmorexa LIOK
PHOZIRL, TPYIHEL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
anep. N3otomsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTpo o0osioue
TPOEHHE DIIEKTPOHHBIX 000104eK Bu6morexa LIOK
55 aToMOB 3J1eMeHTOB [lepuoanueckoit _
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menpaeneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJIOKEHUIO B bubnuotexa [JOK
ITepuoanueckoii cucreme J1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U MPaKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4y€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
TpaKIaHUH
58 PesepBublit ypok. O60011eHMEe 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
59 Konrponsnas padora Ne3 o reme bubnuoreka [IOK

«Ctpoenue aToma. XuMudeckas

https://m.edso0.ru/00adb486
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CBA3b»

60 DIIEKTPOOTPULIATETLHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHUYECKHUX IJICMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
61 Honnas xumiaeckas CBAse 1 https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHas XuMu4ecKas 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentnas HenomnsipHas 1 bubnmnoreka [JOK
XUMHYECKasl CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
64 Crenenp, oxucieHns 1 https://m.edsoo.ru/00adae28
65 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
66 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb076
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
68 PesepBHslit ypok. O60011eHNE U 1 bubmmoreka [JOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
ara uudposbie
Nen/m Tema ypoka A
yp Bcero KO;TPO‘HI’HHe Ip 6aKanec1me u3ydeHusi oOpa3zoBaTe/bHbIE
padoTbI padoThbI pecypeb
[lepuonnueckuit 3akoH. [lepuonnueckas
1 CI/I(?TGMI; XUMHYECKHUX aneMIe)HTcI)[B A" 1 bubmnorexa [IOK
T https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XI/IMI/I‘IGCKﬁX 3JIEMEHTOB MEPBBIX TPEX 1 bubmnorexa [IOK
p p https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
Knaccudukanus 1 HOMEHKIATypa bubnuoreka [IOK

3 1 .

HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYECKOI CBSI3U U THUIIBI 1 bubnunoreka LIOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6

5 Krnaccudukanys XuMHUECKUX peaklui 1o 1 bubmuoteka [IOK
pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKOMN PEAKLINH.

6 [Tonstue o FOMI())FGHHI)IX U TeTe OFSHHI)IL)I( 1 bubmnorexa [JOK

P https://m.edsoo.ru/00adbe9a
peakiusx
[ToHsITHE O XUMUYECKOM PaBHOBECHH.

7 @DakTOopsl, BIUAIOIIKXE HA CKOPOCTh 1 bubmmnoreka HOK
XMMHYECKON PEAKIIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XMMHUYECKOTO PABHOBECUS
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bu6muoreka [IOK

8 1 .
peakuuu https://m.edsoo.ru/00adcade

9 Teopust 3EKTPOIUTHUECKOM THCCOLMALINN. 1 bubmuoteka [IOK
CunbHble U crabble AJIEKTPOIHUTEHI https://m.edsoo.ru/00adcd68

10 Wonnble ypaBHEHUS peakLnii 1 bubmaorexa LIOK

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

bubnunoreka LIOK

11 onnbie ypaBHeHMs peakiumii https://m.eds00.ru/00add448
X €CKHUE 7
12 ocroBanmi B chere mpexcaermli o6 BuGmorexa LIOK
N pel https://m.edsoo.ru/00add5d8
AIIEKTPOJUTUYECKON JUCCOIHAITIT
X €CKHUE 7 el eTe
13 pexcTanneti 06 AeKTpOMITHICCKO BuGmiorexa LIOK
pel p https://m.edsoo.ru/00add8b2
JIUCCOLINALIAN
14 [ToHnsaTHE O TUAPOIU3E COJIEH bubmorexa HOK
AP https://m.edso0.ru/00add9d4
. bubnunoreka LIOK
15 O000111eHIE U CUCTEMATH3ALU 3HAHUI https://m.edsoo.ru/00addd12
[IpakTuueckas padorta Ne 1. «Pemienue bubmmorexa [JOK
16 .
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KownrponsHaas padora Nel o teme
17 «BJI;:II()TH(I))JI'I{I/I”;[II/IPHCCKZH I/ICZIO TH;W s Bubmmorexa LIOK
p - TIMAIHAL https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUH B PACTBOPAX)»
OO6mrast XxapakTepuCTHUKA rajJOTeHOB. bubmuoreka [IOK
18 N .
XHUMHUECKHE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsHa CIIOTa,
19 XIjIIMII/)I‘l:CIJjI/IS cIB[oﬁCTJ:sﬂaH rfoﬁﬂ J;Hlee Bubmnorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpa eckas pabora Ne 2 o TeMe
20 <<1P101;TH‘;HHI; :OI?IHH(;FIZ KI/ICJI(T)[THT 11:[3 eHue bubmoreka HOK
. y:l » M3YH https://m.edsoo.ru/00ade348
€€ CBOMCTB»
n | Do Busorea 10K
PeaKLHH, a p a https://m.edsoo.ru/00ade488
N30BITKE
OO6mras xapakTeprucTuka 3J1eMeHToB VIA- bubnmnorexa [JOK
22 i
TPYIIIBI https://m.edsoo.ru/00ade64a
23 AJIIOTPOITHBIE MOJM(PUKALIUN CEPBI. bubmuoteka [IOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupojae. XMMHYECKHUE CBOMCTBA CEpPbI

https://m.edsoo.ru/00ade64a

CepoBonopo, ctpoeHne, (U3HIECKUe U

bu6nmoreka [IOK

24 XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,

25 (bmntzlleCKHg u XI/II\EI/IIIGCKI/IG CBOICTBa bubmaorexa LIOK

’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMUYECKUE peaKkllnu, JIeXKalllle B OCHOBE
IIPOMBIIIJIEHHOT'O CII0CO0a MOIy4EeHHUS
26 cg HOM KUCIIOTBI XI/IMI/I‘IGCKOqu bubmorexa LIOK

P i . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKpY Karolel cpebl
COCTMHEHUSIMH CEPBI

27 Brruncienne MaccoBoit 101 BbIXO/a bubnuorexa [{OK
IIPOYKTA PEAKIINKU https://m.edsoo.ru/00adec8a
OO0mmas xapakTepucTuka 31eMeHToB VA-

28 rpynmnsl. A30T, pacipoCTpaHEHHE B bubmuoteka [IOK
npupoje, Gu3nyecKrue U XUMUYeCKue https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMUak, ero pu3nyecKrue 1 XuMH4ecKue bubmuoteka [IOK

29 . :

CBOMCTBA, NIOJIyYEHUE U IPUMEHEHHUE https://m.eds00.ru/00adf004
[TpakTuueckas pabora Ne 3 mo Teme
30 <<1PIOJ'I eHHe al\EMI/IaKa U3yYeHHE ero bubmmorexa LIOK
Ly etk https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KuCnoTa, e€ pusnyeckue u bubmmnoreka HOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH

30 aMMOHUS B KQU€CTBE MUHEPAIIBHBIX bu6muoreka [IOK
ynoOpeHui. XuMHUUYECKOe 3arpsi3sHEHUE https://m.edsoo.ru/00adf518
OKpY’KaroIen cpeaibl COeTMHEHUSIMHU a30Ta

33 ®dochop. Oxcun docdopa (V) u dochopuas bubnmnorexa [JOK

KHCJI0Ta, (bmnqecm/le U XUMHNYECKHUEC

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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CBOMCTBA, IOJIy4CHUE
Hcnons3oBanne pocdartoB B kKauecTBe

bubnunorexa LIOK

4 7.
’ o eoea o e P https:/im.edsoo rul00adc20
35 Yrnepoa, pacupocTpaHEeHUE B IPUPOJIE, bubmmoreka [JOK
(bu3HUYeCKre U XUMUYECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepona, ux pusudeckue u
36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnuorexa [{OK
POOJIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoja https://m.edsoo.ru/00adfebe
(V)
37 VYrobHas KUCI0Ta U €€ COIn BH6J?HOTCKa LHOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o teme
38 "[lonydyeHue yrieKucioro rasa. E;ISSJ'I/P/I;T:;::):)_[rOu}éOa6027e
KavecTBeHnHast peaxiusi Ha KapOOHAT-HOH" o '
[TepBoHavabHBIC TOHATHUS 00
39 OpraHUYECKUX BEUIECTBAX KaK O BH@?HOTGKa HOK
COEMHEHMX YrIeposia https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenuneHus BH@?HOTeKa 0K
https://m.edsoo.ru/00ae080a
Pemrenne skcnepuMeHTaNbHBIX 334a4 110
41 TeMe «BakHele HeMeTaIbl ¥ UX BH6J?HOTeKa LOK
COCTHHEHTS https://m.edsoo.ru/00ae0bf2
KontponbHas padota Ne2 o reme
42 «Baxaelne HeMeTauIbl 1 UX BH6J?HOTeKa LOK
https://m.edsoo.ru/00ae0e18
COEJIMHEHUSI»
OO01mas XxapakTepruCcTHKa XUMUYECKUX
43 3JIEMEHTOB — METAJUIOB. MeTamueckas bubmuoreka [JOK
CBA3b U METAJUINYECKAs] KPUCTAILINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCKre CBOMCTBA METAJIIOB
44 XUMHUYECKUEe CBOMCTBA METAJIIIOB. bu6nunorexa LIOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

DNEKTPOXUMHUYECKUN Psiji HAPSHKEHUI
METAJIJIOB

https://m.edsoo.ru/00ae1156

OO6mmue cnocoObl MOTYYSHHS METAILIOB.
CrutaBel. BeIUucieHus 0 ypaBHEHUAM

bubnunoreka LIOK

45 XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH
46 [TonsiTHE O KOPPO3UM METAIIOB bubmorexa LIOK
https://m.edsoo.ru/00ae1278
bubnunoreka LIOK
46 [Henoumnpie MeTaIbI https://m.edso0.ru/00ael4b?2
47 Oxcubl ¥ THAPOKCUIBI HATPUS U KU Bubmmorexa LIOK
https://m.edso0.ru/00ael4b?2
bubnuoreka [{OK
49 Ileno4no3eMENbHBIC METAIIbI https://m.edsoo.ru/00ael15e8
50 Baxuelinme coefMHEHNS KaJIbLIU Bubmmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATH3AaIIU 3HAHUI
52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS bubmaorexa LIOK
https://m.edsoo.ru/00ae1886
IT 6ora Ne 5
53 KECTOCTS BOS! H METOTS! 66 BuGmorexa LIOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmmoteka IIOK
54 AmoMHHIH https://m.edso0.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubmuoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
but6mmorekxa [IOK
56 HKemeso https://m.edsoo.ru/00ae1d86
57 Oxcupl, TuIpOoKCU Bl U conn kenesa (1) n bubnuotexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIMs 3HAHNH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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[TpakTuyeckas padora Ne 6. Pemenue

59 AKCIICPUMEHTAIIBHBIX 33724 110 TEME 1 Bubmorexa HOK
. https://m.edsoo.ru/00ae3de8
«BaxuHennme MeTauibl U UX COSAMHEHUS»
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eClIN O 3 pearcHTOB Ja
60 EI36LIHTI;I<I;:I HHIJ/IIIzoIJLIeI;)I;I;I/ITI;Ip;MI;zHB e 1 Bubmorexa ITOK
. ) https://m.edso0.ru/00ae1750
Brruucnenust MaccoBoil 101U BbIXO/a
MIPOJYKTa PeaKiuu
61 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUH 1
62 KontponbHas padota Ne3 o reme 1
«Baxueinine MeTaibl U UX COCIUHEHUSY
63 BeniecTBa u maTepuaisl B TOBCEITHEBHOM 1 bubnnorexa [JOK
YKW3HU YeJIOBEeKa https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen 1 bubnnorexa [JOK
Cpensl https://m.eds00.ru/00ae4270
65 Ponp Xx¥MuM B pelIEHUN YKOJIOTUYECKUX 1 bubmmnoreka HOK
npobiem https://m.edso0.ru/00ae4270
66 PesepBHblil ypok. O6006111€HNE U 1 bubmuoteka [IOK
cucTeMaTHu3alis 3HaHui https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o011eHNE U 1 bu6mmoteka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alis 3HaHuH https://m.edsoo.ru/00ad9cb?
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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[IpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM
00pazoBaTebHON MporpamMMsl (8 Ki1acc)

Kon

[IPOBEPSAEMOTO

pe3yJibrara

[IpoBepsiemble peAMETHBIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOM

00pa30BaTeNbHON MPOTrpaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHUs

I1o Teme: ((HepBOHa‘laJIBHBIC XHUMHUYCCKUC ITOHATHS

PacKpbIBaTh CMbICII OCHOBHBIX XUMUYECKUX IOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUI
HJIEMEHT, IIPOCTOE BEIECTBO, CJOKHOE BELIECTBO, CMeCh (OJHOpPOJHAs M
HEOJIHOPO/HAsI), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIDHAs Macca, MaccoBas JOJI1 XHMHUYECKOTO
DIIEMEHTA B COCMHEHUH, MOJIIPHBIN 00BbEM, XUMHUECKAsT PEaKus, KIacCUPUKAIIHS
peakuuii: peakuuu COCOUHEHMS, PEaKkLHUU pa3jokKEeHHUs, PEaKkUHUH 3aMelleHus,
peaknuu 0OMEHa, PK30- M DHIOTEPMUYECKHE PEaKINH, TEIUIOBOH 3(deKT peakmum,
pacTBOp, MaccoBast J10J1s1 BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOpe

1.2

WUJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHWYECKUX IOHATUH U IPUMEHATH 3TH
[TOHSTHUS IIPY ONMCAHUU BEUIECTB U UX NPEBPALICHUN

1.3

MCIIOJIb30BAaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OPMYJT BEIIECTB H
ypaBHEHUN XUMUYECKUX peaKIui

14

ACKPbIBATb CMBICJI 3dKOHOB COXPAHCHHUA MACChl BCHICCTB, IIOCTOAHCTBA

COCTaBa, ATOMHO-MOJICKYJIIPHOT'O YYCHHS, 3aKOHA ABOl"aI[pO

1.5

OIPCACIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHI>IX COCINHCHUAX

1.6

Kiaccu(UIUpPoOBaTh XUMUYECKHE peakiuu (MO YUCIy M COCTaBy y4YacTBYIOIIMX B
peaKuy BEIIECTB, 0 TEIIOBOMY 3P (DEKTY)

1.7

BBIUHUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPDHYIO U MOJISIPHYRO MACCBhI BECIICCTB

1.8

BLIYHCIIATE MAaCCOBYIO OO0 XUMHUUYCCKOI'O 3JICMCHTA 110 (l)opMyne COCOMHCHNA,

1.9

BBIUTHUCJIATH MACCOBYIO JOJIO BEHICCTBA B PACTBOPC

1.10

MMPUMEHATh €CTECTBEHHO-HAYYHBIE METOJbI TO3HAHUSI - HAONIOJCHUE, MU3MEpEHue,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeasbHBIN U MBICIICHHBIN)

I1o Teme: «BaxHelmme MNpCACTABUTCIN HCOPIraHNMICCKUX BCIICCTB»

PACKPBIBATE CMBICIT OCHOBHBLIX XHMHYCCKHUX MMOHSATHH: OKCHJ, KHUCJIOTa, OCHOBAHUC,
COJIb

2.2

OTIpEAETATh MPHUHAJJIC)KHOCTh BEIIECTB K OMpPENeIEHHOMY KJIacCy COCIWHEHHUH IO
dbopmynam

2.3

KJ'IaCCI/I(I)I/II_[I/IPOBaTB HCOPTraHNYCCKUC BCIICCTBA

2.4

XapaKTEepPU30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IMIHBIX
KJIaCCOB, MOJTBEpXkAas ONUCAHUE TNPUMEPAMH  MOJIEKYJISPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITUN

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBUCUMOCTHU OT HX KAa4CCTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IPOTCKAHUA XUMHUYCCKUX npeBpameHHfI B PA3JIMYHEBIX YCIIOBHAX

2.6

ClleZIOBaTh TMpaBWJIaM TMOJb30BaHUSA XHMHUYECKOH TOCYyJOH U J1abopaTOpHBIM
o0opy/noBaHUEM, a TakXe MpaBuiIaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLIMSMU TIO BBINOJHEHHIO JTAOOPAaTOPHBIX XMMHUYECKHX OIBITOB 10
MOJTYYCHUI0O W COOMPAHWIO Ta3000pa3HbIX BEHIECTB (BOAOpOJa M KHCIOPOJA),
[IPUTOTOBJICHUIO PACTBOPOB C OIpPEACIEHHOW MAacCOBOM JOJEH PacTBOPEHHOIO
BELIECTBA, IUIAHUPOBAaTb M  NPOBOAMTH  XHMHUYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOYEH U KHUCIOT C IMOMOILBIO MHIUKATOPOB (JIAKMYC,
dheHondTanenH, METHIOPAHXK U IPYTHE)

2.7

[IPOBOJUTH PaCYEThI 110 YPABHEHHUIO XMMUYECKOM peaKIuu




[Io Tteme: «llepuonmueckuii 3axkoH u Ilepuomuueckas cucreMa XUMHYECKUX
baementoB  JI. W. MengeneeBa. CTpoeHue aToMOB. XHMHYECKas CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX IOHATHI: AIpO aToMa, 3JE€KTPOHHBIN
CIIOM aToMa, aTOMHas OpOHTa b, PaJUyC aTOMa, XUMHUYECKas CBSA3b, NOJSpHAS U
HEMoJIsIpHasi KOBAJEHTHAs CBs3b, 3JEKTPOOTPULATEIBHOCTb, MOHHAs CBS3b, HOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XHUMHWYECCKHUEC JJICMCHTHI

3.3

ONMMCHIBATH M XapakTepu3oBaTh TabiuuHyro (opmy Ilepuonnyeckoit cuctemsl
XUMUYECKUX AJIEMEHTOB: pa3jiMyuaTh MOHATUS «TJIaBHas noAarpymnmna (A-rpymma)» u
«moboynas noarpymnmna (b-rpymnmna)y, «Mansie» 1 «00IbIINe) MePHOIbI

3.4

packpbsiBaTh cMbich [lepuognueckoro 3akona /.M. MenneneeBa: 1eMOHCTPUPOBATh
[MOHMMAaHUE TMEPUOJANYECKON 3aBUCUMOCTU CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX
nosioxkeHus B [leproanueckoit cucreme

3.5

COOTHOCUTH 0003HAYCHMsI, KOTOphle UMetoTcs B Tabuuie «llepuoanueckas cucrema
xumuueckux anemeHtoB /(.M. MenaeneeBa» ¢ YMCIOBBIMH XapaKTePUCTHKAMU
CTPOCHHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3aps siapa, oOliee Yucio
HIIEKTPOHOB U paclpepeNieHue UX 0 ANEKTPOHHBIM CIIOSM)

3.6

OMPCACIIATh CTCIICHb OKHUCJICHUA 2JICMCHTOB B 6I/IHapHI)IX COCAMHCHUAX

3.7

OIIpCACIIATL BUI XUMHUYECKOM CBSI3HU (KOB&J’ICHTH&H n I/IOHHaSI) B HCOPraHHMYCCKHUX
COCANHCHUAX

[TpoBepsiembie 11eMEHTHI coiepkanust (8 Kiacc)

Kon

I IpoBenIEeMEBIN DIIEMEHT COJIEDKAHNUSA

HepBOHaqaanHe XUMHNYECCKHUE NMTOHATHSA

[Tpenmer xumuu. Ponb XxuMuu B )ku3Hu yenoBeka. Tena u Bemectsa. [IpaBuna G6ezonacHoro
oOpaleHus ¢ BeleCTBaMU 1 Ja0OpaTOPHBIM 000pyI0BaHHUEM.

1.2

[TonsTrie 0 MeTonax Mo3HaHUs B XUMHUU. UncThie BemecTBa U cMecu. CriocoObl pasieneHus
cMeceill
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ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie
U CJIO)KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE
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XHUMHU4YeCcKast q)opMyna. BaneHTHOCTh aTOMOB XMMHUUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocTtaBa BemiecTB. OTHOCHUTEIbHAsS aroMHas Macca. OTHOCHTEIIbHAS MOJICKYJIApHas mMacca.
MaccoBas 10JIsI XUMUYECKOIr0o 3JIeMEHTa B COCTMHEHUH

1.5

KonuyectBo BemectBa. Monb. MonsipHass macca. 3akoH ABOrajgpo. KOJIM4eCTBa, MAacChl U
qrcia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Thl 10 XMMUYECKUM ypaBHEHUSIM.

1.6

Du3nyecKkue M XUMHYECKUE SIBJICHUS. XHUMHUYECKas peakuus W e€ MpU3HAKU. 3aKOH
COXpPAaHEHHMsST MacChl BeIIecTB. XHUMHUYeCKHe YypaBHeHHsS. Kiaccudukamus XUMHUYECKUX|
peakiuii (CoeqMHEHNs, PA3I0KEHNUS, 3aMEIICHHS, OOMeHa)

Ba:xHeiinue npeacraBuTe/ M HEOPraHM4YeCKMX BelIeCTB

Bo3nyx - cmech razos. CocraB Bozayxa. Kucmopon - aleMEHT M NpOCTOE BEIIECTBO.
Haxoxxnenue Kuciopojga B TpHUpOAE, (PU3NYECKHE W XUMHUYECKHE CBOWCTBA (pEaKIlvw|
ropenus). [lonstue 06 okcunax. Ilpumenenue kucnopoaa. CrocoObl MOTyUEHUsST KUCIOPOAa
B Jjaboparopud U MpOMbIIIIEHHOCTH. KpyroBopor kuciopona B mpupoae. O30H -
QITOTPOITHASI MOAM(PUKAIUS KACIOPOIa

2.2

TeroBoit 3(deKT XUMHUYECKOW peakIud, TEPMOXHUMHYECKHE YypaBHEHHS, 53K30- W
OPHIOTEPMUYECKHE peakIuu. TOIMIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHUIICHHUE
napHUKOBOTO d(dekTa, pazpyiieHne 030HOBOTO CIIOS

2.3

Bonopona - anemMeHT u mpocToe BemecTBo. HaxoxaeHne Boiopoia B npupoae, Gpuzndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI OJTYYEHHUS.

2.4

MoutsipHbIf 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM yPaBHEHHSIM.




2.5

dusnueckue CBOWCTBA BOABL. Bonma, ee cocraB, CTpoeHME M MOJEKYyJbl. Boma Kak
pactBopuTenb. PacTBopsl. [IoHATHE O HACBIIEHHBIX M HEHACBILICHHBIX pacTBopax. [lonsaTue
0 PAacTBOPMMOCTH BEILIECTB B BOAE. MaccoBas [0JI BEILECTBA B PACTBOpPE. XUMHUYECKHUE
cBoiicTBa Bobl. [IoHsATHE 00 OCHOBaHUAX. Posb pacTBOPOB B MpUPO/E U B )KU3HU YEJIOBEKA.
KpyroBopot Bojibl B Ipupoe. 3arps3HeHHEe NPUPOAHBIX BOA. OXpaHa U OYUCTKA PUPOAHBIX
BOJI

2.6

Baxkueillye Kiacchl HEOpraHWMYecKUx coeauHeHuil. Kiaccudukanus HeopraHUYecKux
coequHenuii. Okcuapl. Kitaccudukamst OKCHI0B: coieodpa3yronue (OCHOBHbIC, KUCIIOTHBIE,
amoTepHbie) U HecosieoOpasyromue. Homenknarypa okcumoB. XUMHUYECKHE CBOMCTBa
okcua0B. [loryueHne okCuaoB.

2.7

OcHoBanmsi. Krnaccudukanuss OCHOBaHHM: MIENOYM UM HEPACTBOPUMBIC OCHOBAHWSL.
Homenknarypa ocHoBaHU. PU3MUYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHMWU. [lomyuenue
ocHoBaHul. [loHsATHE 00 aMPOPETHBIX THAPOKCUAAX U UX XUMUUYECKUE CBOWCTBA.

2.8

Kucnotel. CoctaB u kinaccubukanus kuciaoT. Homenkiarypa kucior. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. CrOCOOBI MOJIYYEHHS] KUCIIOT. Psifi aKTUBHOCTH METaJlIOB
H.H. bekerosa.

2.9

Comu (cpennue). Homenknartypa coseir. dusnyeckue M XUMHUYECKHUE CBOMCTBA COJICH.
[lonydenue coye ¥ TpUMEHEHHE.

2.10

['eHeTHYECKAS CBS3b MCKAY KilaCCaMM HCOPraHMICCKUX COCHHHGHHﬁ. I'eneTnyeckue pAAabI.

2.11

XUMUYECKUH SKCIEPUMEHT: Ka4eCTBEHHOE OIpeIeJICHHE CONeP KaHUS

KHCIIOpOJIa B BO3MyXe, IMOJIy4YeHHE, COOMpaHWe, pacro3HaBaHHEC W H3YYCHHE CBOWCTB
KHUCIIOpOJia, HAOMIOJCHHE B3aUMOJACWCTBHUS BEUIECTB C KUCIOPOJOM U YCIIOBHS
BO3HUKHOBCHUS M TIPEKpAICHUS TOpeHHS (TT0Xkapa), 03HAKOMIICHHE ¢ 00pa3IiaMu OKCHJIOB H
OMHMCAaHWE UX CBOWCTB, MOJYy4YeHHE, COOMpAaHME, pPACIIO3HABAaHHWE W H3yUYEHUE CBOWCTB
BOZIOpo/a (ropeHue), B3auMojaecTBUE Bojopoaa ¢ okcuaom wmenu (1), Habmonenue
00pa3I0B BEIIECTB KOJIWYECTBOM | MOJb, HCCIEAOBaHHE OCOOCHHOCTEH pPacTBOPEHUS
BCIIICCTB C PA3IMYHON PACTBOPUMOCTBHIO, TPHTOTOBICHHE PACTBOPOB C OMPEICIIEHHOM
MacCOBOH J0JIeil pacTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBHIE BOJIBI C METAIIIAMU (HATPUEM U
KaJbI[eM) (BO3MOXKHO MCIOJIb30BAHUE BUICOMATEPUAIIOB), OTIPEICIICHUE PACTBOPOB KUCIIOT
U IIeJI0Yel ¢ TTOMOIIbI0 WHIUKATOPOB, UCCIIEOBAaHUE O0PA3I[0B HEOPTAHUYECKUX BEIIECTB
[PA3JIMYHBIX KJIACCOB, Ha6J'IIOI[eHI/Ie N3MCHCHUA OKPACKW MHAUKATOPOB B PpaCTBOPAX KHCIIOT U
ienouei, uzydeHue B3ammojeiicTBus okcuga menu (I1) ¢ pacTBopoM cepHON KHCIOTHI,
KHCIIOT C METaJUIaMH, PEaKIUil HEeUTpau3aliu, MOJYICHUE HEPACTBOPUMBIX OCHOBAHHIMA,
BLITECHEHHE OJHOTO0 MeTallja IPYTMM W3 pacTBopa CoNid. PelieHne sKcrepuMEeHTalIbHBIX
3a7a4 1o TeMe «BakHelne Kiacchl HEOPraHMYECKUX COCTMHEHUI)

Ilepuoauyecknit 3akon u Ilepuoaumyeckas cucrema xumu4yeckux diaementos [I.H.
MeHaesneeBa. Crpoenue aTOMOB. XuMuyeckas CBSI3b. OxucaureJbHO-
BOCCTAHOBHMTEJIbHBbIC PeaKINHU.
BOCCTAHOBUTC/IBbHBIC PCAKINUU

3.1

[lepBble MONBITKH KJIAaCCU(PUKAUU XUMHUECKUX AJ1eMeHTOB. [loHsTHE O rpynmax CXOIHBIX|
DIIEMEHTOB (ILEJIOYHbIE M IIEJIOYHO3EMENBHBIE METAJUIbI, TaJOTE€HBbl, HWHEPTHBIE Ta3bl).
DJIEMEHTBI, KOTOpbIE 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

3.2

[lepuonnueckuii  3akoH. Ilepuognmueckas cucrema XuMHueckux diemeHToB  J[.U.
MenneneeBa. Koporkonepruoanas u anmuHHonepuonHas (gopmsl [lepuonndeckoil cucteMbl
xumuueckux 3iemeHToB .M. MenneneeBa. Ilepuonbt u rpymnmbl. DU3HYECKHNA CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI JIEMEHTA.

3.3

Ctpoenue atoMoB. CoctaB aToMHBIX siiep. M3oronsl. DnekTponsl. CTpoeHue

PIICKTPOHHBIX 000I0YeK aToMOB TepBbIX 20 XUMHUYECKHUX IyIeMeHTOB Ilepmoamdeckoit
cucreMsl [I.11. MenneneeBa. XapakTepucTUKa XUMUYECKOTO 2JIEMEHTA 110 €T0 MTOJIOKEHUIO B
[lepuoanueckoii cucreme .M. Menaeneena




3.4

3aKOHOMEPHOCTH M3MEHEHMsI pajnyca aTOMOB XHMUYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyInaM U nepuojaM. 3HadeHue l[lepuoauyeckoro 3aKoHa u
[lepnouuecKor CUCTEMBl XMMHUYECKUX JJIEMEHTOB I Pa3BUTHUs Hayku U npaktuku. J[.H.
MeHneneeB - y4€HbIA U TpaXJaHuH

3.5 XuMHu4ecKas CBSI3b. KoBanenTHas (monsspHas u HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSI3b

3.6 Crenenpb okucieHusi. OKUCIUTETLHO-BOCCTAHOBUTENIbHBIC peakiuu. [Iporiecchl OKucieHus u
BOCCTaHOBJICHHsI. OKHCIUTENN U BOCCTAHOBUTEIN

3.7 XVMUYECKUH DKCIEPUMEHT: HW3Y4YCHHE OOpaslloB BEHIECTB METAIUIOB M HEMETAIIOB,

B3aUMO/ICHCTBUE THIPOKCH/IA IMHKA C paCTBOPaMU KHUCIIOT U IIEJIOYEH, IPOBEJECHUE ONBITOB,
WUTIOCTPUPYIOLIUX — [PUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuid (TopeHwue,

pEaKIUy Pa3ioKeHUs, COSIMHEHHUS)




[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0pazoBarebHON TTporpamMmsl (9 Kiacc)

Kon [IpoBepsieMble TpeIMETHBIE PE3YJbTaThl OCBOCHHMS OCHOBHOM 00pa3zoBaTeabHOM
[MPOBEPSIEMOTO [MpOrpaMMbl OCHOBHOT'O 00111eT0 00pa30oBaHuUs

pe3yJsbrara

1 [1o Teme: «BemecTBo U XUMUYECKasi peaKkIHs

11 PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IIOHATHHA: PACTBOP, 3JIEKTPOJIUTHL,

HEAICKTPOJIUTHI, SJECKTPOIUTHUYECKAs JIUCCOIMAIUSA, PEaKIMd HOHHOTO OOMeHa,
KaTajanu3aTop, XMUMHYECKOE paBHOBecHE, OOpaTUMble M HeoOpaTUMbIC peakIuH,
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMH,  OKUCIUTENIb, BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOIHUsA, aM(POTEPHOCTh, XHUMHUYECKas CBS3b
(KoBaJIeHTHAs, MOHHAS,

MEeTaJlJIN4ecKasi), KpUCTalinyeckass pemeéTka, CIUIaBbl, CKOPOCTb XHMHUYECKOM

peakuuu

1.2 WJLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHITUH M MPUMEHSTH ATH
[TOHSTHSI IPU ONMCAHUU BEIECTB U X MPEBPALICHUI

1.3 COCTABIISATh YPABHECHHUS AJIEKTPOJIMTUYECKON JUCCOIMAIIMU KHUCIIOT, WICNIOYeH W
COJICH, TTOJIHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEaKIIUi HOHHOTO OOMEHa

14 PacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OallaHCa ATHX PeaKIuit

15 [IPOBOJINTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN PEaKIMU

2 [To Temam: «HemeTayuibl v X coequHeHUs» U «MeTaJulbl U UX COCTMHCHUS

2.1 XapaKTEepPU30BaTh (OMUCHIBaTh) OOIME W CIEeNU(PUISCKHEe XUMHUYECKHE CBOWCTBA

IMPOCTBIX MU CJIOKHBIX BCHICCTB, INIOATBCPIKAAA OMMHUCAHUC IPUMCPAMU MOJICKYJISAPHBIX
1 MOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

2.2 COCTaBJIATh YPAaBHEHUs PEAKUMU, MOATBEPKAAIOIIMNX CYLIECTBOBAHUE IE€HETHUYECKON
CBSI3M MEXKIY BEIIECTBAMU PA3JINYHbBIX KJIACCOB

2.3 [MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS, BO3MOKHOCTH
[MPOTEKaHUsl XUMUYECKHUX MPEBPALLECHUI B PA3JIMUYHBIX YCIOBUSAX

2.4 CJieIoBaTh TMpaBWJIaM TOJB30BaHUS XHWMHUYECKOW TIOCYJIOM U J1abOpaTOpHBIM

00OpynOBaHUEM, a Tak)Ke MpaBHUIIaM OOpaIeHHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIIASMH T10 BBIITOJTHEHUIO J1a00PaTOPHBIX XUMHUYECKHUX OITBITOB IT0 MTOTYICHHEO
1 COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YTJIEKHUCIIOTO ra3a)

2.5 [IPOBOAUTH PEAKIINH, MOATBEPHKAAIOIINE KAUECTBEHHBII COCTAaB Pa3InYHBIX BELIECTB:
pacrio3HaBaTh ONBITHBIM INMYTEM XJIOpHA-, OpoMHaA-, HOAWA-, KapOoHaT-, ¢docdar-,
CWIIMKAT-, Cyab(daT-, TUAPOKCUI-HUOHBI, KATHOHbl AaMMOHMS, HOHBl H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMYECKHUX BEIIECTB

3 [To Teme: «XuUMHsI U OKpYXKaroIiasi cpeia»

3.1 pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux noHstuil: [IJIK BemectBa; kopposus
METaJIJIOB

3.2 [MPUMEHATh OCHOBHBIC OTIEPAIIMH MBICIUTEIILHON NESITEIbHOCTH - aHallM3 U CHUHTE3,

CpaBHEHHE, O0OOIICHHE, CHCTEMaTH3allii0, BBIABICHHUE MPUYMHHO-CICICTBEHHBIX
CBSI3€M - JUISI M3Y4YEHUS CBOWMCTB BEIIECTB M XUMHUYECKHX PEAKIMW; €CTECTBEHHO-
HAaydyHBIE METOJABI TIO3HAHWS - HAOMIOJACHHE, U3MEpPEHHe, MOJCIUPOBAHUE,
DKCIIEPUMEHT (peaJTbHBIM M MBICIICHHBIH )

ITpoBepsieMble 351eMeHTHI cojiepxkanus (9 kace)

Kon [IpoBepsieMblIil AIIEMEHT COJEPHKAHUS
1 BeniecTBo u xumMuueckan peaknus. [loBropenne
11 [lepuonnueckuit  3akoH. Ilepumommueckas cucremMa XuMHYeckux anemeHroB 1.

MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XHMHUYECKUX
QJICMCHTOB IICPBLIX TpéX nepuoaoB, Kajauda, KaJIbUA U HUX COGI[I/IHGHI/Iﬁ B COOTBETCTBHUU C
M0JIOKEHHUEM 3JIeMeHTOB B [lepuoinyeckoii cucteme U CTpOEHHUEM MX aTOMOB.




1.2

CrpoeHue BemiecTBa: BHIbl XMUMHMYECKOM CBSI3U. THINBI KPUCTAUIMYECKUX PEILETOK,
3aBHCHMOCTb CBOWCTB BEIIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKH M BUJA XMMHYECKOU
CBSA3U.

1.3

Knaccupukanus XMMMUYECKHX peaklUil MO pa3IuYHbIM NpU3HAaKaM (IO YUCIYy U COCTaBY
YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3((]eKTy, Mo HM3MEHEHHIO CTereHeH
OKHCIICHUS. XUMUYECKHUX 3JIEMEHTOB, 110 OOPAaTUMOCTH, M0 YYaCTHIO KaTaau3aTopa). DK30- U
OHAOTEPMHUUYECKHUE pEaKIUM, TepMOXUMHMUYecKue ypaBHeHus. IloHartue o ckopocTu
XUMHYECKON pPEeaKINH
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[lonaTtne 0 CKOpOCTHM XHMHUYecKOW peakiuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XMMHYECKHX peakuusax. [IoHATHe O TOMOTEHHBIX M TeTepOreHHBbIX peakiusx. [loHsarue o
XMMAYECKOM paBHOBecHH. CMelleHHe XUMHUYECKOro paBHOBecHs. DakTOphl, BIUSIONINE HA
CKOPOCTb XUMHUYECKOH PEaKLUH U IOJIOKCHNE XMMUYECKOTO PAaBHOBECHS.

1.5

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, 3JI€KTpOHHBIfI 0ajaHC  OKHCIUTEILHO-
BOCCTAHOBHUTCIIBHOM pE€aKkuu. CocraBnenune ypaBHeHI/Iﬁ OKHUCJIIMTCJIIbHO-BOCCTAaHOBHUTCIIbHBIX
peaKuHﬁ C UCIIOJIb30BAHUEM METO/a 3JICKTPOHHOI'O OajnaHca

1.6

Teopust 3I€KTPOIUTHUECKON AMCCOLMALMU. ODJIEKTPOIUTHl M HEAIEKTpoJauThl. KaTuowsl,
aHHOHBI. CHIIbHBIE U c1a0ble JIEKTPOIUTHL. Peakiuy HOHHOTo oOMeHa. Y CIoBUS MPOTEKaHUs
peakiuii HOHHOTO OOMEHa, TIOJHBIE M COKpALIEHHbIE HOHHBIE YpaBHEeHUs peakuuid. CBoiicTBa
KHCJIOT, OCHOBAaHUH M COJIe B CBETE MPEICTABICHUH 00 3JIEKTPOJUTHYECKON JAUCCOLMALIUY.
[ToHsiTHE O THAPONN3E CONEN

1.7

XUMHUECKUI OIKCICPUMEHT: O3HAKOMIICHHE C MOJCISMH KPUCTAUTMYCCKUX PEHIETOK
HEOPraHMYECKUX BEUIECTB - METAIIOB U HEMETAILIOB (TpaduTa U aiMa3a), CII0KHBIX BEIIECTB
(x7opuaa HATpUs); HMCCICAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEAKIHH OT
BO3/ICHCTBUSL  Pa3IMYHBIX (AKTOPOB; HCCICIOBAHUE OJICKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, MpPOIecCca TUCCOIMALNN KHCIOT, IIeIo4Yeld W conel (BO3MOXKHO HCIIOJIb30BaHHE
BUICOMATEPHANIOB); TPOBEICHUE OIBITOB, WUIIOCTPUPYIOMIUX TPU3HAKH TMPOTEKAHUS
peaknuii MOHHOTO OoOMeHa (oOpa3oBaHME OcCajKa, BBIIEIEHUE raza, oOpa3oBaHUE BOJIbI);
OTBITOB, WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
(TropeHue, peakiuy pa3jioKEHUs, COSAMHCHHS); PAaCIIO3HABAHNE HEOPTaHUYECCKHUX BEIIECTB C
MMOMOIIBI0 KAYECTBEHHBIX PEAKIMii Ha HOHBI; PEIICHNE IKCIIEPUMEHTAIbHBIX 3a/1a4

HeMeTauabl M MX cOeTUHEHUS

OO01mas xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTEIICHH
okucaeHus. CTpoeHue u pu3nuecKre CBOMCTBA MPOCTHIX BEIIECTB - TAJIOTCHOB. XUMUUYECKHE
CBOICTBa Ha MpHUMepe XJopa (B3aUMOJEWCTBHE C MeTajulaMH, HEMEeTaJlllaMH, IIeI04aMu).
XJI0pOBOAOPOA.

ConsiHass KUCIOTa, XMMUYECKHE CBOICTBA, MONydeHHE, npuMmeHeHue. JleiicTBue xjopa u
XJIOPOBOJIOPO/Ia HA OPTraHU3M ueJloBeKa. BaykHel e XJI0puabl U UX HAXO0XKJICHHUE B IPUPOJIC

2.2

OO6mass xapaktepuctuka 3i1eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOEHHS AaTOMOB
KHCJIOPOAA U cepbl. AJIIOTPOIHBIE MOAM(UKALINU KUCIOPOIa U cepbl. XMMUYECKHE CBOMCTBA
cepsl. CepoBofopo, cTpoeHHE, GU3HMYECKHE W XUMHUYECKHe CBOMCTBA. OKCHIBI Cephl Kak
[PEICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHas KUCIoTa, (U3NYecKre U XUMUYECKHe CBOICTBA
(oOmue Kak TpeACTaBUTENsl Kilacca KUCIOT W cnenuduyeckre). XUMHUECKUE PEaKInH,
JeKallie B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJyyeHHsl cepHOU KHUCHIOThL. [Ipumenenue.
Conu cepHOM KHCIOTHI, KaYeCTBEHHAs peakuus Ha cyinbdar-uoH. HaxoxxaeHue cepbl u eé
coeMHEHUIl B mpupoje. XUMHUYECKOEe 3arpsi3HEHHE OKpPY)KaIoLIleW Cpelpl COCTUHEHUSMHU
ceppl (KHCIIOTHBIE JIOXKAHM, 3arps3HeHHe BO3JAyXa ©  BOJAOEMOB), CIOCOOBI  €ro
[PEeOTBPALLICHHS

2.3

OOmiast xapakTepucThka 31eMeHTOB VA-rpynnsl. OcoOE€HHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKUCICHHsS. A30T, PaclpoCTpaHEHHWE B Mpupone, (uU3NYecKue u
XUMHAYeckre cBoiictBa. KpyroBopor aszora B mnpupoae. AMMHaK, ero (u3ndyeckue u
XUMHUYECKHE CBOICTBa, mMoyiyueHue U mnpuMeHeHue. Coiau aMMOHUS, UX (U3NYECKUE U
XMMHYECKHE CBOWCTBA, MpUMEHeHHEe. KadecTBeHHas peakiys Ha MOHBI aMMOHHS. A30THas
KHCJIOTa, €€ ToJlydeHne, GU3NIeCKue U XUMHYECKUE CBOWMCTBA (0OIIMEe Kak MPEICTaBUTEIIS
KJj1acca KUCIOT U cnenuduyeckue). VMcnonbp3oBaHue HUTPATOB M COJICH aMMOHUS B Ka4eCTBE
MUHEpAIbHBIX yIOOpEeHHH. XUMHUECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelibl COCTUHEHUSIMH

a30Ta (KUCIOTHBIE JOXK/H, 3arPsI3HEHUE BO3/1yXa, MOYBBI U BOJJOEMOB)




2.4

docdop, amwnorponHsle Mogudukanuu Qocpopa, (U3NUECKUE U XUMHUECKHUE CBOMCTBA.
Oxcun dochopa(V) u oprodochopHas kuciora, (Ppu3nUeckrne W XUMHUYECKHE CBOWCTBA,
nony4yenue. McnonszoBanue pocdaroB B KaueCTBE MUHEPAIBHBIX YA0OPEHHA

2.5

O6mas xapakrepuctuka 35eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOSHUS

ATOMOB, XapaKTepHbIE CTENEHH OKHUCICHUSA. YTIIEpPOA, aIOTPONHBbIE MOAM(HKAIINY,
pacnpocTpaHeHHEe B TMpHpojae, ¢GU3NYECKMEe M XHUMHYECKHE CBOMCTBA. AjcopOius.
KpyroBopor yrmepoga B mpuponae. OKcuisl yriaepoaa, UX (PU3NYECKHE M XUMUYCCKUE
CBOICTBa, JEICTBHE HA JKMUBBIE OPraHU3MbI, MOJyUYE€HHUE U IPHUMEHEHHE. DKOJIOTHYeCKHe
MpoOyieMbl, cBsi3aHHBIE ¢ OKkcuaom yriaepoaa(lV); rumore3a T00aTbHOrO MOTETUICHUS
KJIMMaTa; MapHUKOBBIN 3 dekT. YroapHas KucioTa u e€ coiu, uxX GU3NYECKue 1 XUMHUYECKHE
CBOWCTBa, IMOJlyueHHEe W MpuMeHeHHe. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
lcnonb30BaHre KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CEJILCKOM XO03SHCTBE

2.6

[lepBoHavyalibHbIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIUWHEHHUSX YIriepojaa
(MeTaH, 3TaH, STWJIEH, 3TaHOJ, YKCyCHas Kuciora). X cocTaB MU XHMHUYECKOE CTpPOCHHE.
Krnaccudukanus opraHndeckux BemiecTB. [loHATHE O OMONIOTMYECKH BAaXKHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax - M UX POJM B JKU3HM YeloBeKa. MarepuallbHOE €IUHCTBO
OpPraHU4YEeCKUX U HEOPraHUYECKUX COCIMHEHUN

2.7

KpemHuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, IIOJyYE€HHE U IPUMEHEHUE.
Coenunenus kpeMHus B mnpupoae. OOmme mnpencraBieHus o0 oxcuae kpemuusa(lV) wu
KpeMHHEBOH kucnore. CHIIMKAThI, MX UCIIOJIB30BaHUE B OBITY, MEAUIIMHE, TPOMBIILICHHOCTH.
Baxueiiime cTpouTeNbHbIE MaTepHUalbl: KEpaMUKa, CTEKJIO, LIEMEHT, OETOH, Kele300eTOH.
[Ipobnembl 6€30MacHOTO MCIIONB30BAaHUS CTPOUTENBHBIX MAaTe€pHajoB B IOBCETHEBHOMN
YKU3HU

2.8

XUMUYECKUI OKCIEPUMEHT: H3yuyeHHue O0Opa3lioB HEOPraHHMYeCKUX BEIECTB, CBONCTB
COJITHOW KHCJIOTBI, TMPOBEJICHUE KAa4YeCTBEHHBIX PEAKIUN Ha XJIOPUI-UOHBI U HAOIOJICHUE
MPU3HAKOB MX MPOTEKAHUS;, OMBITHI, OTpa)karomue (pu3nMueckrne U XMUMHUYECKHUE CBOMCTBa
raJIOTCHOB U MX COCJMHEHUN (BO3MOYKHO HCITOJIb30BAHUE BUJICOMATEPHAIIOB); O3HAKOMIICHHE
c oOpa3namMu XJIOpUIOB (TAJIOTEHUIOB); O3HAKOMIIEHHE C oOpa3namMu cepbl Hu eé
COCTUHEHUSMHU (BO3MOXKHO WCIIOJIB30BAaHUE BHICOMATEPHAIIOB); HAOJIFOJICHUE MPOIlecca
oOyriauBaHUS caxapa MOJA JEHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOM KHCIOTHI, HU3ydYCHHE
XMMHYECKHUX CBOVMCTB

pa30aBiIeHHON CEpHOM KHUCIOTHI, MPOBEIEHHUE KAYeCTBEHHOM peakiuu Ha Cynb(haT-uoH U
HaOt0/IeHNe TIpU3HaKa e€ MPOTEeKaHMs; 0O3HAKOMJIEHHE ¢ (PU3UYECKUMHU CBOMCTBAMH a30Ta,
dbochopa U ux coeguHeHUN (BO3MOXKHO HCIIOJIB30BAHHE BHUIEOMATEPHUATIOB), 0Opa3laMu
a30THBIX U (HOCHOPHBIX yHOOpEeHU; MmoiydyeHue, coOupaHue, pacro3HABAaHUE U H3YUYCHHE
CBOWMCTB aMMHaKa; IMPOBEJICHNE KAUYSCTBCHHBIX peakluii HAa WOH aMMOHHS U (ocdaT- MOH U
M3Y4YCHHE TIPU3HAKOB WX TMPOTEKaHWs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM
KHCIIOTBI C MeJbi0 (BO3MOXHO WCIIOIb30BAaHUE BHUIACOMATEPHUAJIOB); HM3ydeHHE Mojeleih
KPUCTANTMYECKUX PEmETOK anMasa, rpadura, QyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM
QICOpOITMU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIUIEM M YCTPOHCTBOM MPOTHBOTA3a;
MoJiyueHue, COOMpaHue, paclo3HaBaHe U U3YYeHHE CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEICHHE
KAUeCTBECHHBIX pEaKIMi Ha KapOOHAT- M CHJIMKAT-UOHBI W H3yYeHUE MPH3HAKOB HX
MPOTEKAHUS;, O3HAKOMJICHHE C WPOAYKIHEH CHIMKATHOW MPOMBIIUIEHHOCTH; pEeIIeHUE
HKCIIEPUMEHTATBHBIX 33124 10 TeMe «BakHeHe HeMeTallIbl U MX COCTMHEHUS

MeTajLiibl M UX coeaAMHEeHUuA

OO6m1ast XapaKTEePUCTUKA XUMUIECKUX JIEMEHTOB - METAJJIOB HA OCHOBAHWHU UX TTOJIOKEHUS B
[lepuoanueckoit cucreme XxuMuueckux aneMeHToB (.M. MenneneeBa U CTpoeHUsT aTOMOB.
Ctpoenne meTamuioB. MeTramnyeckas CBSI3b M METAJUIMYECKasl KPUCTAIIIMYECKasi penieTka.
DNEKTPOXUMHUUECKUN Psi/i HAIPSDKEHUN METAIIIIOB.

3.2

dusnueckrue U XHUMHUYECKHE CBOMCTBAa MeTayuioB. OOmue crmocoObl MOJydYeHUsS METaJlIoB.
Tloustue o KOppO3un MCTAJIJIOB, OCHOBHBLIC CHOC06LI 3alllUTBl UX OT KOPPO3HHU. CmiaBel
(cTanp, 9yryH, TIOpaTIOMUHUN, OpOH3a) ¥ MX IPUMEHEHNE B OBITY U TPOMBIIIUICHHOCTH.

3.3

[L{esounble MeTauIbl: noJI0keHUE B [leproandeckoil cucreMe XuMU4YeCcKux 3iieMeHTos J1.1.
MenzeneeBa; CTpOEHUE UX aTOMOB; HAXOXKIEHUE B npupone. PU3HYECKHE M XUMUYECKUE
cBoiicTBa (Ha mpumepe Hartpuss U Kamus). OKCUABl M THAPOKCUABI HATpUsl U KajMsl.
[[pyuMeHeHNe MEeTOYHBIX METANIOB U X COCIMHEHU




3.4

[LlenouHO3eMenbHBIE METAJUIBI MArHUKA M KaJbUUK: NOJIOKEHUE B Ilepuoguueckoil cucreme
xUMHUeCcKuX 35ieMeHTOB [[.M. MenpeneeBa; cTpoeHrHe MX aTOMOB; HaXOXJACHUE B MPUPOJE.
Ddusnueckre 1 XUMHUUECKIE CBOMCTBA MarHus U KajabpLusl. BaxxkHelmue coequHeHU KalbIlusg
(okcum, THAPOKCH I, couH). JKECTKOCTD BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

3.5

AJIIOMUHMI: TI0710’)keHUEe B [lepumoandeckodt cucreme xumudeckux diaementoB JI.U.
MeHeneeBa; CTPOCHHE aToMa; HaxoxAeHue B mpupoge. dusznueckrue M XUMHUYECKUE
CBOMCTBa aTtOMUHKSA. AMGBOTEpHBIE CBONCTBA OKCHJIA U THAPOKCH/IA aTFOMUHHMS.

3.6

DKene3o: nonoxxenue B Ilepuonnueckon cucreme xumudeckux aiemeHToB .M. Menneneesa;
CTpOCHHE aToMa; HaxoxjaeHue B mpupojge. dusznueckne U XUMUYECKHE CBOWMCTBA JKele3a.
Oxcupl, rusipokcu sl U conn xkenesa (1) u xeneza(lll), ux cocras, cBoiiCTBa U MOJTyYSHHE.

3.7

XUMHUECKUI JKCIIEPUMEHT: O3HAKOMJICHHE C O00pa3llaMd METAUIOB M  CIUIaBOB, HX
(U3MUECKMMU CBONCTBAMH; W3YyYCHHE pPE3yJbTaTOB KOPPO3HH METANIOB (BO3MOXKHO
MCIIOJIb30BAHUE BHUICOMATEPHUATIOB), OCOOCHHOCTECH B3aMMOICWUCTBUS OKCHIA KalblUs W
HATpUsi C BOJOW (BO3MOXHO HCIIOJIB30BAaHUE BHJICOMATEPUANIOB); HMCCIEIOBAHUE CBOWCTB
KECTKOM BOJIBI; TpoIlecca TOPEHUs jKejle3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BAHUE
BHICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYCCTBCHHBIX PEAKIMi Ha HOHBI (MarHus,
KaJIbIIMS, aTtoMUHMS, 1TuHKa, xene3a(ll) u sxenesa(lll), menu(H); HabmoneHne u onucaHue
[POILIECCOB OKPAIIMBAaHUS IUIAMEHHM HWOHAMH HATpHUsS, Kalusid H KalibIus (BO3MOXKHO
MCIIOJIb30BAHNE BUJICOMATEPUANIOB); KCCICIOBaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHUIA
QUIFOMUHHMS W THUIPOKCHJA IIMHKA, pEIICHWE OSKCICPUMEHTAIBHBIX 3a7ad II0 TeMe
«BaxxHe1e MeTayuibl U UX COCTUHCHUSD)

XUMHSA U OKPYKA0IIasa cpeaa

HoBrle MaTCprajibl U TCXHOJOI'MH. BemectBa u MaTcprajibl B MOBCEIHEBHOM JKU3HU
JeIIOBEKA. XUMMS U 310pPOBLE. be3omacHoe HCIIOIB30BaHUE BEIIECTB U XUMHUCCKUX peaKuHﬁ
B 6BITy. HepBa;I IIOMOIIb ITPHU XUMHUYCCKHUX OXKOI'aX WM OTPABJICHUAX

4.2

OCHOBBI HKOJOTMYECKOM TpaMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Ccpeabl
(mpenenpHass gomyctumasi KoHueHtparusi BemectBa — [I/JIK). Pons xumuum B pemenun
HKOJIOTHUECKUX MPOOIeM.

[IpupoiHbIE MCTOYHHMKHU YTIIEBOJOPOAOB (Yrojib, MPUPOAHBIA Ta3, HE(PThH), MPOIYKTHI UX
nepepaboTKH, UX POJIb B OBITY ¥ MPOMBIIUIEHHOCTH

4.3

XUMUYECKUI SKCIIEPUMEHT: M3ydyeHHe o0pa3lioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB,
[OJTMMEPHBIE MaTEPUAIIbI)

IIposepsiembie Ha OI'D no xumMuu TpedoBaHNs K pe3yJbTaTaM 0CBOCHUsSI OCHOBHOM

o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

Kon

IPOBEPSIEMOTO OCBOEHHSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbI OCHOBHOTO O0IIIETO
TpeOoBaHus oOpa3zoBanus Ha ocHoBe PI'OC

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3ybTaTaM 0a30BOT0 YPOBHS

1

IIpencrasnenue:

11

0 TI03HABAEMOCTH SIBIICHUN MPUPOIBI, TOHUMAaHUE OOBbEKTUBHOW 3HAYMMOCTH OCHOB
XUMHUYECKOW HAayKH Kak O00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa
o0meld KyabTypbl M TPAKTHYECKON JEATETHPHOCTH YEJOBEKa B  YCIOBHSX
COBPEMEHHOTO OOIIECTBa; MOHUMAHNE MECTa XUMHUU CPEAH APYTUX €CTECTBEHHBIX

HayK

1.2

O HAaY4YHBIX MCTOAaxX IMO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U TCOPETUICCKUX
METOJAaxX HCCICAOBAaHNA BCIICCTB W H3YUCHUA XHMHUUYCCKHX peaKuHﬁ; YMCHHC
HCIIOJB30BaTh MOACIN JJIsA 00BsICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccHnoHaTHHONH MAEATENBHOCTH, CBS3aHHBIX C XHMHEH U CO-
BPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAaHHBIMU Ha JOCTIDKEHHUSIX XMMHUYECKOH HayKH,
YTO TO3BOJUT OOYYAIOIIMMCS paccMaTpuBaTh XUMUIO Kak chepy cBoeit Oymymeit
po(hecCHOHANLHOM JIEATEIPHOCTH W CHENaTh OCO3HAHHBIA BBIOOP XHMHH Kak
poGHIHHOTO MpeIMETa IIPH MEPEX0/Ie Ha YPOBEHb CPEHETr0 00111ero 00pa3oBaHus




Bnagenue cucrteMoll XMMUYECKUX 3HAHUW M YMEHUE MPUMEHATh CHCTEMY
XMMHYECKUX 3HAHUM, KOTOpasi BKJIIFOYAET:

2.1

BOXHEHIINE XUMHUYECKHE TIOHATHS: XUMHUYECKHH JJIEMEHT, aTOM, MOJIEKYIa,
BEIIECTBO, MPOCTOE M CJIOXKHOE BEIECTBO, OAHOPOJHAS W HEOJAHOPOIHAS CMECH,
OTHOCHUTEJIbHbIE aTOMHAs M MOJIEKYJISIpHAs MacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MOJISIPHBIN O00BEM, OKCHI, KUCJIOTa, OCHOBAHHE, COJIb (CpEmHss),
XUMUYECKasl PEaKIus, PEaKIMHu COCIUHEHUS, PEAKIMU pa3IoKEHUs, PEaKIuu
3aMeIICHNs, PEaKIIi 0OMEHa, TeIUIOBOM dPPEKT peaKkiluu, SK30- U SHIOTCPMHUUECKUE
peaxiuu, pacTBOp, MaccoBasi J10JII XMMHUUECKOTO 3JIEMEHTa B COCIMHEHUHU, MacCOBast
JIOJISL U TIPOIICHTHAsI KOHIIGHTPAIIKs BEIIECTBAa B PACTBOPE, SIAPO aToOMa, JICKTPOHHBIN
CJION aTroma, aTOMHasl OpOWTaNlb, paANyC aToMa, BaJIGHTHOCTb, CTEIIEHb OKHCIICHUS,
XUMHUYECKasl CBA3b, JIEKTPOOTPHUIATETLHOCTD, MOJISIPHASL M HETIOJISIpHAS KOBAJICHTHAS
CBsI3b, MOHHASI CBS3b, METAJUIMUECKAsl CBsI3b, KPUCTAUIMUECKAsl pemérka (aToMHas,
WOHHAsI, METaUIMYECKas, MOJICKYJSIpHAs), WOH, KATHOH, aHWOH, JJICKTPOJIUT |
HEDJICKTPOJIUT, DSJIEKTPOJUTHYECKAs JUCCOLMALIMS, PEaKIMd HWOHHOro OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMM, OKHCIUTEIb W  BOCCTAHOBHUTEID,
OKHUCJICHHE U BOCCTAHOBJICHHE, HJICKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpATUMBIE U
HeoOpaTHUMble PEaKIMH, CKOPOCTh XHUMHUYECKOW peakimu, Karaausatop, IIJIK,
KOPPO3HsI METAJIJIOB, CILIaBbhI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMUM: 3aKOH COXPAHEHHUS MAacChl, MEPHOAMYECKHUI
3akoH JI.M. Menneneena, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo

2.3

TCOpHUU XHUMHU: ATOMHO-MOJICKYJISIpHAA TCOpUsA, TCOPHUIL BHGKTPOHHTHHCCKOﬁ
Jucconranm

Brnagenue ocCHOBaMU XMMHUYECKON IPAMOTHOCTH, BKJIFOYAIOIICH:

3.1

YMEHHE NMPaBUIHHO UCIIOIB30BaTh U3YUEHHBIEC BEIIECTBA M MaTepHAIIbI (B TOM YHCIIE
MUHEpPATbHBIE YIOOPEHUs, METAJUIbI U CILIABBI, MPOYKTHI EPEPabOTKH MPUPOTHBIX
HMCTOYHHUKOB YTJIIEBOJOPOAOB (YIJisf, MPUPOJHOTO raza, HEPTH) B OBITY, CETHCKOM
XO3STUCTBE,

HAa TPOU3BOJACTBE U MOHMMAaHUE 3HAYEHHUs JKUPOB, OENKOB, YIJIEBOJOB JUIf
OpraHu3Ma 4ejlOBEKa; YMEHHE MPOrHO3UPOBATh BIMSHUE BEIIECTB U XMMHUYECKHX
IIPOLIECCOB HAa OPraHM3M YEJIOBEKa M OKPYKAIOUIYIO PUPOJHYIO Cpey

3.2

YMCHHUEC HUHTCIPUPOBATL XUMHUUCCKHUEC 3HAHUA CO 3HAHWIAMHU JPYIrux y‘le6HHX
peaAMCTOB

3.3

HaJIMyue OMbITa paboThl C Pa3IMYHBIMU HCTOYHUKAMU HH(OpMALUK [0 XUMHUHU
(Hay4Has M Hay4YHO-TIONYJISIpHAsl JIUTepaTypa, CJIOBapH, CIPAaBOUYHUKH, UHTEPHET-

pecypcehbl)

3.4

yMeHue O0BEKTHBHO OIIEHMBATh MH(POPMALMIO O BEIIECTBAaX, UX MPEBPALICHUAX U
MPAKTUYECKOM TPHMEHEHUU M YMEHHE HCII0JIb30BaTh €€ NI peuieHusl ydeOHo-
ITO3HABATEJIbHBIX 3a7a4

BiianeHne ocHOBaMM NMOHATUWHOIO anmapara U CUMBOJIMYECKOTO A3bIKa XUMHH IS
cocrtaBiieHUs! GOPMYJT HEOPraHUUECKUX BEIIECTB, YPABHEHUN XUMHUECKUX PEaKIINi;
ocHoBaMu xumuueckoil HomeHkaatypsl (IUPAC u TpuBnanbHoit)

YMeHue OOBACHATH CBSI3b TOJOXKEHUsS djeMeHTa B Ilepuomudeckoil cucteMe c
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOSHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB
U 3apsaa sjapa, oOllee YHCIO 3JIEKTPOHOB), paclpeielieHueM 3JIEKTPOHOB IIO
SHEPreTUYEeCKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPHOJIOB, KAJIUs U KaJIbIIHs

IIpencraBinenue 0 MepUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB
(pamuyc aToma, SJIEKTPOOTPULIATENIBHOCTB), MPOCTHIX U CIOXKHBIX BEIIECTB OT
MOJIOXKEHUS JIEMEHTOB B Ilepronnueckoii cucteme (B MajbIX MEpHUOaX W TIIaBHBIX
MOATPYIINAX ) ¥ JIEKTPOHHOTO CTPOCHHSI aTOMa

YMenue kiaaccuuIpoBarh:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTraHNMYCCKUEC BCIICCTBA

7.3

XUMHUYCCKUC PCAKIUHN




YMeEHUE ONpeAcIIATh:

8.1 BaJICHTHOCTh M CTENEHb OKHCIECHUS! XUMUYECKUX JIEMEHTOB, 3apsii HOHA

8.2 BUJI XUMHUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COETMHEHUSX

8.3 XapakTep Cpe/ibl B BOJHBIX PaCTBOPaX BEIIECTB (KUCIOT, OCHOBAHUI)

8.4 OKHUCJIUTEJIb U BOCCTAHOBUTEIh

9 YMeHne xapakTeprus3oBath (U3MUECKHe U XUMUYECKHE CBOMCTBA!

9.1 MPOCTBIX BEMIECTB (KHUCIOPOJ, O030H, BOAOPOJ, TpaduT, anma3, KpEeMHUH, a3orT,
docdop, cepa, XJI0p, HATPHI, KW, MATHUN, KaJILIIUN, A TFOMUHHI, JKeJIe30)

9.2 CIOXHBIX BEUIECTB, B TOM 4YHCIE HUX BOJHBIX pPAacTBOPOB (BOAA, AaMMHMAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHUIbI M THAPOKCUIb MeTamioB [-I[A rpynm,
amomunusi, meau (Il), nmuka, xenesa (II m III), okcuasl yrimepoma (II u IV),
kpemuus (IV), azota u docdopa (Il u V), ceprr (IV u VI), cepuucras, cepHas,
a30THCTast, a30THas, pochopHas, yrojipHasi, KpeMHHEBasi KUCJIOTa U UX COJIN)

9.3 MPOTHO3UPOBATh M XapaKTEPU30BATh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHUS, NMPUMEHEHUE BEIIECTB B 3aBHCHUMOCTH OT HMX CBOMCTB,
BO3MOXKHOCTh MPOTEKAHHsI XUMUYECKUX MPEBPALICHHUI B PA3JTUYHBIX YCIOBUSAX

10 YMeHUe COCTaBJISITh MOJICKYJISIPHBIC M HOHHBIC YPABHEHUS PEAKIIHIA, B TOM YHUCIIC:

10.1 peakuuii HOHHOTO OOMeHa

10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi

10.3 WUTIOCTPUPYIOIIMX ~ XMMHYECKME CBOMCTBA H3Y4YEHHBIX KJaccoB  (Tpyrim)
HEOPTraHWYECKUX BEIECTB

10.4 MOJITBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMHU

11 YMeHue BRIYUCIATE (IPOBOIUTH PACUETHI):

111 OTHOCHUTEJIBHYI0 MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO DJIEMEHTA B COSMHEHHUH

11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCcy, 00beM ra3oB

11.4 M0 ypaBHEHUSM XUMHUYECKHX PEaKIUid U HaXOAUTh KOJUYECTBO BEIIECTBA, O0BEM U
MacCy peareéHTOB WU MPOAYKTOB peaKINH

12 Bnanenue (3HaHne OCHOB):

12.1 OCHOBHBIMH ~ METOJIaMM  HAy4YHOTO TIO3HaHWUsS (HAOMIOIEHUE, HU3MEpPEHHE,
HKCIIEPUMEHT, MOJICTUPOBAHKE) NIPU WU3YUYCHUU BEIIECTB U XMUMHUYECKUX SIBICHUIA;
yMeH#e chopMyIHpoBaTh MPOOIEMY U MPEUIOKHUTH TYTH €€ PelIeHHs

12.2 Oe3zomacHOil paboOThl C XWMHUYECKHMMH BEIIECTBAMHU, XHWMHUYECKOW TMOCYI0M H
J1a00paTOpHBIM 000pYyI0OBAHUEM

12.3 mpaBwiiaMd  O€30MAaCHOTO OOpalleHUusi C BEIIeCTBaMHU, HCIOJIb3YeMBbIMH B
MOBCETHEBHOM JKW3HU, MPABWIAMHU ITOBEJCHHS B IENAX COCPEKCHHS 37JOPOBBS U
OKPY’KaIOIIe MPUPOAHOU Cpe/bl; TOHMMaHuEe Bpeaa (OmacHOCTH) BO3JACHCTBUS HA
JKUBbIE OPraHU3Mbl  OMpPENEIEHHBIX  BEIIECTB, CIOCOOOB yMEHBIIEHUS U
MPEIOTBPAIICHHS HX BPEIHOTO BO3ACHCTBUS

13 Hanuuaue mpakTUYECKMX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS CIICTYIOIIHX
XUMHUYECKHX IKCIICPUMEHTOB:

13.1 U3y4YeHHEe W ONHhcaHue (U3MUECKUX CBOWMCTB  BENIECTB; O3HAKOMIICHHE
¢ GUBHYECKUMU U XUMHYCCKHMH SIBJICHUSIMH; OITBITHI, MULTIOCTPHPYIOIINE TPU3HAKU
MPOTEKaHUsl XMMHYECKUX peakluuit

13.2 u3y4deHue crnoco00B pa3faeseHus cMecer

13.3 MOJIyYeHUE KUCIOPOJa U U3YYEHHUE €r0 CBOMCTB; MOJyY€HHE BOJOPOAa U U3YUYCHHE
€ro CBOWCTB; MOJIyYE€HUE YTJIEKHCIIOr0 ra3a M M3y4eHHE €ro CBOMCTB; IMOJIyYE€HHE
aMMHUaKa ¥ U3y4yeHHUe ero CBONUCTB

13.4 IIPUTOTOBJICHUE DPACTBOPOB C OIPENCIEHHON MAacCOBOM JOJEH pPacTBOPEHHOIO
BEIIECTBA

13.5 MPUMEHEHWE WHIWKATOPOB (JlakMyca, MeTWiopamwka u (eHondramenna) s

OIpeIeNICHUs XapaKTepa Cpelibl B pacTBOpPaxX KUCIOT U LIeJIoUen




13.6

WCCJIEIOBAaHUE U OIMCAaHUE CBOMCTB HEOPIaHWYECKHUX BELIECTB PA3JIUYHBIX KJIACCOB;
M3yYEHHUE B3aMMOJEHCTBUS KUCIIOT C METAIJIAMH, OKCHJIAMH METAJIJIOB, PACTBOPHUMBIMH
Y HEPAaCTBOPHMBIMU OCHOBAHUSIMH, COJISIMM; ITOJTyYEHUE HEPACTBOPUMBIX OCHOBAHHUI;
BBITECHEHME OJIHOTO MeETajyla JpPyrMM W3 pPacTBOpa COJIM; MCCIEA0BaHHUE
aM(pOTEPHBIX CBOMCTB THIPOKCUIOB ATFOMUHHS M IMHKA

13.7

pelIeHHe  AKCIEPUMEHTAJbHbIX 3a7ad 1o TeMaMm: «OCHOBHBIE  KJIACChl
HEOPraHUYECKUX COCTUHEHHI; «INEKTPOTUTUYECKAS JIFCCOIAITHS;
«Baxkneimnmne HeMETaNabl W WX COSOHHEHUS», «BakHeHimne MeTalbl M UX
COCIIMHECHHUS

13.8

XUMHYECKHE DKCIICPUMEHTBI, WUTFOCTPHPYIOUINE MPU3HAKH TPOTEKAHUS PEaKIHi
WOHHOTO OOMEHA; Ka4yeCTBEHHBIE pEAKIUU Ha TPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HOHBIL: XJOpPHA-, OpomMua-, momun-, cymbdar-, docdar-, kapOOHAT-,
CHJIMKAT-aHUOHBI, THAPOKCHI-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJIbIus,
ITIOMUHMS, Kene3a (2+) u xxenesa (3+), menu (2+), mUHKA

14

VYMmenue:
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MNpEaACTaBIATL PE3YJbTAThl JSKCIICPUMCHTA B (bopMe BbIBOJAOB, A0Ka3aTcIbCTB,
Fpa(bHKOB n Ta6J'II/II_I W BBIABJIATH OMIIMPHUYCCKUC 3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATh CBS3H MEXIY pPealbHO HaOJII0JaeMbIMU XUMHYECKUMU SIBICHUSMH U
IpolLeccaMH, HPOUCXOSIIMMU B MaKpO- U MHMKPOMHUpPE, OOBSICHATH IMPUYMHBI
MHOroo0pa3usi BEIIECTB

Hepeqeﬂb 3JIEMEHTOB COACPKaHUs, IIPOBEPHACMBIX HA OCHOBHOM IroCyiapCTB€HHOM 3K3aM€EHE 110

XHMHH
Kon ITpoBepsieMBlii 2IEMEHT COJIEp/KaHUs
1 IlepBoHayabHbIE XUMUYECKHE TOHSATHUS
1.1 Yuctele BemecTBa 1 cMecu. CriocoObl pa3feneHus: cMecei
1.2 ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 371eMeHThl. CHMBOJIBI XMMHUYECKUX 3J1IeMeHTOB. [IpocThie
Y CJIO)KHBIE BEIIECTBA.
13 Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 1eMeHTOB. CTeneHb OKUCICHHUS
14 3aKOH IOCTOSHCTBA cocTaBa BemecTB. OTHocuTenbHas aromHas macca. OTHOCUTENbHAs
MoJIeKyJsipHasi Macca. MaccoBast 10J11 XUMHUYECKOT0 JJIEMEHTA B COEMHEHUH
1.5 KonnyectBo BemectBa. Mosb. MonsipHas Macca. MonspHblii 00b€M ra3oB. B3anMocBsisb
KOJIMYECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €IMHHUIL BENIECTBA
1.6 ®u3nueckue M XUMHYECKHE SBJICHMS. XHMHYECKas peakuus W €€ NPU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIECTB. XUMHUYECKUE YpaBHEHUS
2 [lepuognuecknii  3akoH u  Ilepuoguueckass cucTeMa  XMMHUYECKHMX  DJIEMEHTOB
J .M. MenpeneeBa. CTpoeHUE aTOMOB
2.1 Ilepnonnueckuit 3akoH. [lepmoanueckas cucrema xuMuueckux snemeHToB .M. Menne-
neeBa. [lepuonbl u rpynmnel. @U3NUECKU CMBICT NOPSIKOBOTO HOMEpA, HOMEPOB NEpHOAA
Y TPYIIIBI 2JIEMEHTA
2.2 Crpoenue atoMoB. CocTtaB aTOMHBIX sAnep. M3otomnbl. DiekTpoHbl. CTpOEHHE AIIEKTPOHHBIX
o0osiouek aToMoB TMepBbIXx 20 XUMHYECKMX 3JeMeHTOB Ilepuoanueckoit cucTemsl
JI.11. MenneneeBa
2.3 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMMUYECKUX SJIEMEHTOB IMEPBBIX TPEX MEPHOJOB,
KaJusl, Kaabplusl (paznyca aTOMOB, 3JIEKTPOOTPHULIATEIHOCTH, METANIMUYECKUX U HEMeTall-
JMYECKUX CBOMCTB) U UX COEAMHEHUI B COOTBETCTBUU C MOJIOKEHHEM 3j1eMeHTOB B Ilepuo-
JMYECKON CUCTEME U CTPOEHUEM HX aTOMOB
3 CtpoeHue BelecTna
3.1 Xumudeckasi cBs3b. KoBajeHTHas (MOJsipHAss M HEMOJSApHAs) CBS3b. JIEKTPOOTpPHIIA-
TENbHOCTh XUMUYECKUX 1€MEHTOB. MoHHas cBsA3b. MeTannnueckast cBs3b
3.2 THUmbl KPUCTAIMYECKUX PEMIETOK (aTOMHAas, WOHHAs, METaJUIN4ecKas), 3aBUCHUMOCTb
CBOICTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKU U BUJIA XUMHUYECKOW CBSI3U




Baxuelimme mpeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnsl M MX COEOUHEHHS.
MeTanibl ¥ UX COEIUHEHUS

4.1

Knaccudukanmss 1 HOMEHKJIaTypa HEOPraHMYECKUX COEAMHEHUH: OKCHAOB (coyieoOpa-
3yIOIIME: OCHOBHBIE, KHCIIOTHBIE, aM(OTepHbIE) U HECOJCOO0pas3yIone; OCHOBAHUN
(ménoun M HEpaCTBOPUMBIE  OCHOBaHMS);  KHUCIOT  (KUCIOpPOACOJEp)Kallue U
OECKHCIOPOIHBIE, OJTHOOCHOBHBIC 1 MHOTOOCHOBHBIC); COJICH (CPETHUX U KHCIIBIX )

4.2

dusznyeckue ¥ XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJIOPOA, XJIOPA,
KHCIIOpPOJIa, Cephl, a30Ta, pocdopa, yrieposa, KpeMHHUS

4.3

duszndyeckue M XMMHUYECKHE CBOMCTBA IIPOCTBIX BEIICCTB-METAJJIOB: JIMTHA, HATpH:A, Ka-
JIsd, Marovuss MW KajJdblus, aJIFOMHHHUA, XKCJIC3a. :‘)J'IeKTpOXI/IMI/I‘IeCKI/Iﬁ paa HaHpH)KeHI/Iﬁ
MCTAJIJIOB

4.4

dusznueckue M XHUMHYECKHE CBOHCTBa BOOOPOIHBIX COGI[I/IHCHI/II;'I HEMCTAJUIOB: XJIOpPO-
BOJ0OpOaa, CCPpOBOJOPOAA, AMMHUAKA

4.5

Odusnueckie W XUMHYECKME CBOMCTBA OKCHIOB HemeramioB: cepel  (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuus(IV). Ilomyuenue OKCUIOB
HEMETAJIJIOB

4.6

Xumnueckue — cBoiictBa  okcuioB:  MeTawioB IA—-IlIA rpynn, nwmaka, wmemu(ll) wu
xenesa(Il, 111). [Tonyuenne oKCHIOB METAIIIIOB

4.7

XVUMHUYECKUE CBOMCTBA OCHOBAHHI U aM()OTEPHBIX THIPOKCHIOB (Ha MPUMEPE THAPOKCUIOB
ATIOMUHMS, JKene3a, nuHka). [loaydyenne ocHoBaHMit U aM(OTEPHBIX THIPOKCHIOB

4.8

OO01e XMMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOAHOH, CEpOBOJOPOJHOM, CEPHUCTOH,
CepHOH, a30THOH, (ochopHOH, KpeMHHEBOU, yroidbHOW. OcoObIe XMMHUYCCKUE CBOWMCTBA
KOHIICHTPUPOBAHHOM CEpPHOM M a30THOM KUCIOT. [losrydenne kuciaor

4.9

OO6mue xuMHYeCKre CBOMCTBa cpeHux coneil. [lomyuenue coneit

4.10

[Toyuenue, cobupanue, pacrno3HaBaHME BOJOPOAA, KUCIOPOJA, aMMHAKa, YTIIEKHUCIIOTO
ra3a B JJaDopaTOpHH
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[Tony4yeHne amMmMaka, CEpHOM M a30THOM KHCIOT B HPOMBIIIIEHHOCTH. OOmIMe crnocoObl
MIOJIyYEHUS] METAIIJIOB

4.12

I'eneTmueckas CBI3b MCXKAY KilaCCaMH HCOPraHNYCCKUX COGJII/IHGHI/Iﬁ

XHUMHYECKHUE pCaKknuu

5.1

Knaccugukaius XUMUYECKUX peaklUil 1Mo pa3lUYHbIM MPHU3HAKaM: 10 YUCIY M COCTaBY
YYaCTBYIOIIMX B pPEaKIMM BELIECTB, MO TEIUIOBOMY 3((EKTy, MO0 M3MEHEHUIO CTEeNeHeu
OKHCJICHUSI XUMUYECKHX DJIEMEHTOB

5.2

TennoBoil >pdeKkT XumMHUecKod peakiuy, TEPMOXUMHUYECKHE YpPaBHEHUS. DK30- U 3HJIO-
TEPMHUYECKHE peakIiu. TepMOXUMHUECKHE YPaBHEHUS

5.3

OKHUCIUTETEHOBOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTENH W BoccTaHOBUTENH. [Iporecchl
OKHUCJICHUS U BOCCTAHOBJICHUS. DJEKTPOHHBIA OajaHC OKUCIUTEILHOBOCCTAHOBUTEIBHOM
peaxiuu

5.4

Teopust 3NEKTPOTUTUYECKON qucconrani. KaTHOHbI, aHUOHBI. DJIEKTPOIUTHI U HEAJIEKTPO-
muThl. CWIbHBIC U C1a0ble JIEKTPOIUTHL. CTENeHb TUCCOIUAIINN

5.5

Peakiiuu noHHOro oOMeHa. Y ClIoBHUs NPOTEKaHUs peakMii HOHHOro oOMeHa, TOJIHbIE U CO-
KpalnEéHHbIE HOHHBIE YPABHEHMS PEaKIUI

XHUMHS ¥ OKpYXKarolasi cpeia

6.1

BemecrBa u Marepuasnsl B IOBCEJIHEBHOW >KM3HU YEIOBEKA. be3omacHoe HCIONb30BaHUE
BEIIECTB M XHWMHUYECKUX peakuuid B mnabopatopuu u ObiTy. [lepBas momomps mpu
XUMHUYECKHUX 0’KOrax M OTPaBJICHUSAX

6.2

XUMHUYECKOE 3arps3HEHHE OKpPYKAroIeld cpeapl (KHUCIOTHBIE TOXKIH, 3arpsS3HEHHE MOYBHI,
BO3JlyXa M BOJOEMOB), CIOCOOBI ero mpeporBparieHus [IpemenpHas momycTuMasi KOH-
nentpamus Bemects ([1J1K). Poip xuMun B pereHun SKOJIOTHYSCKUX TPOoOIeM. Y cuiieHne
napHUKOBOTO d(dekTa, pazpynieHne 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, hocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUH B OBITY, MEIH-
IIUHE, TPOMBIIIJICHHOCTH U CEJIbCKOM X03s1iicTBe. [IprMeHeHne MeTauioB U CIIaBOB (CTallb,
YyTyH, AOPATIOMAHUMA, OpOH3a) B OBITY W MPOMBINIIEHHOCTH WX coeauHeHui. [loHsThe
0 KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HHU




6.4 [IpupoaHble MCTOYHUKH YTIIEBOJOPOJOB (Yroyib, MPUPOAHBIA ra3, He(Th), MPOAYKTHI HX
nepepadoTku (OEH3MH), X POJIb B OBITY U TPOMBIIIIICHHOCTH

6.5 [lepBoHayvanbHbIC MTOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSX yrieposa (MeTaH,
9TaH, 3THICH, alleTUJICH, 3TaHOJ, TJMLEPHH, YKCyCHas kucnora). [loHATHE O OHOJIOTMYEcKH
Ba)KHBIX BEIIECTBAX: JKHPaX, OCNKaX, YIIIEBOAAX — M UX POJIU B )KU3HH YEJIOBEKA

7 Pacuérer:

7.1 1o hopMysaM XUMHYECKHX COSIMHEHHUM

7.2 MaccChl (MaccoBOM) JOJIM PaCTBOPEHHOIO BEILIECTBA B PACTBOPE

7.3 0 XUMUYECKUM YPaBHEHUSIM




YMK no xumun. 8 kjaace

st o0yuaronmuxcsi:
e Xumus. 8§ Knacc: yueOHUK it 001meo0pa3oBaTenbHbIX yupexaenuit/.C. ['adpuensu, 1U.T.
Octpoymos, C.A. Cnankos. - M: [Ipocsemienue, 2025 r.- 175 c.

Js yunreas

e Xumus. 8 Kiacc: ydeOHUK I o01ieoOpazoBaresbHbIX yupexaenuit/.C. ['adbpuemnsn, 1.T.
Octpoymos, C.A. Cinankos. - M: IIpocsemenue, 2025 r.- 175 c.

e Xwumus. 8 kiacc: npuMmepHsie pabouune nporpammsl/.C. I'abpuensn, C.A. Crnaakos. - M:
[Ipocsemenue, 2020 r.- 80 c.

e Xwumus. 8 knacc: Temarndeckue Tectel ®I'OC/ E.H. Ctpensuukosa, B.;O. Mummna. - M:
BAKO, 2016 r.- 80 c.

e Xwumusa. 8-9 kmaccel: yue6. I[locobue nns oOmeoOpazoBar. Opranmzanuii /A.M.
Panenkwuii. — 8- u3a. - M.: IlpocBemenue, 2017 r.- 127 c.

HNuTepHer — pecypesl:
e www.virtulab.net
e  https://lesson.edu.ru/

YMK no xumun. 9 kjaacc.

st o0yvarommxesi:

Xumus. 9 knacc: yue6. Jlns oromeoOpazosar. opranuzamuii / O.C. T'abpuensn, WN.I.
Octpoymos, C.A. CnankoB. — M.: IIpocsemenue, 2025. — 223c.

Jos yunress:

e Xumus. 9 kmacc: yueb. s obmeobpazoBar. opranuzammii / O.C. I'abpuensn, WU.I.
Octpoymos, C.A. CnagkoB. — M.: IIpocsemenue, 2025. — 223c.

e Xumus. 9 knacc: npumepsbsle padoune nporpammbl/.C. I'abpuensH, C.A. Cnaaxos. - M:
[Tpoceemenue, 2020 r.- 80 c.

o Xumusa. 8-9 xmaccel: yueb. Ilocobue s o6meoOpa3oBar. Opranuzanmii /A.M.
Panenxuii. — 8-e uzn. - M.: [IpocBemenue, 2017 r.- 127 c.

¢ 3aJauHNK 110 XUMHH JJIs ydamuxcs 9 kimacca 001meo0pa3oBaTelbHbIX YIpexAeHUN. — M.:
Benrana-I'pad, 2006. — 128c.

HNuTepHeT — pecypcesl:

e www.virtulab.net
e  https://lesson.edu.ru/
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KOHTPOJIBHO-U3MEPUTEJIbHBIE MATEPUAJIbI
o yueoHomy nipeamery XMMMUS 8 knacc

Cneundpuxanua KUM.

1.Haznauenue KUM

KoHTponbHO u3MepHUTenbHble MaTepuaibl MO3BOJISIIOT YCTAHOBUTH YpPOBEHb YCBOCHHS
oOyJaromuMucs 8 Kiacca IIaHUPYEMBIX Pe3yJabTaTOB paboueil mporpaMMbl «XUMHS. 8 Ki1acc»
3a 2024-2025 y4eOHbIi TO/I.

2. Ucnosib3yeMble JOKYMEHTHI 1 HCTOYHUKH Npu cocTtaBjieHun KUM

e3akon «0O0 o6pazoBanuu B Poccuiickoit deneparum» No273 — @3 ot 29.12.2012 r.

e OefiepanbHBIE  TOCYIApPCTBEHHBIN  00pa3oBaTENbHBIA  CTaHJApPT OCHOBHOTO  OOIIETro
0o0pa3oBaHMs, YTBEPKICHHOTO MpukazoM Munmnpocsemenuss PO  or 17.12.2010 rona
Nel897.

e OPII no yuebHOMY mipeamery «Xumus 8-9».

e OcHOBHAsi 00pa3oBareIbHas MPOrpaMMa OCHOBHOTO OOIIEro oOpa3oBaHHS aTalTUPOBAHHON
st ooyuatomuxcs ¢ OB3 I'BOY mkoner Ne 609, yrBepxknennas 31.08.2020 r Nel97, ¢
n3menenusamu ot 30.08.2023 r B yacTu couepikaHus yUeOHBIX MPEIMETOB.

e [Tonoxenue ['bOY mkomnst Ne 609 «O pabGoueli mporpamme mnenarora.

e Xumus : 8 kiacc : 6a3oBeiid ypoBeHb : yueOHUK / O.C. I'abpuensu, N.I'. Octpoymos, C.A.
Cnankos. — 7 uznanue, crep. — Mocksa : [Ipocsemenue, 2020. — 175.

e OefepanbHOro MepedyHs y4eOHHMKOB, PEKOMEHIYEMbBIX K HCIOJB30BAHUIO MPU peaau3anuu
UMEIOIUX TOCYIapCTBEHHYIO aKKpeAUTaluio o0pa3oBaTelbHbIX MPOTrpaMM HaYalbHOTO
001Iero, OCHOBHOTO OOINEro, CpeaHero oomero oOpa3oBaHUS, YTBEPKISHHOTO IMPUKA30M
MunuctepctBa npocenienus Poccutickoit @eaepanuu ot 21.09.2022 1 Ne858

3. XapakTepucTuka padoTsbl.
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8 knacc
KonTpoanHasa padora Nel

10 TeMe «BelecrBa M XUMHYECKHE PEAKITHH))

. Onpenesnre BAJEHTHOCTh ATOMOB XMMHY€CKHUX 3JI€MEHTOB 110
¢Gopmysam BemiecTB U JaiiTe UM HA3BAHUS:

Cl20s3, CaS, PH3, BasN2, NiCl2

. PaccuuTaiiTe OTHOCHTEIBHYIO MOJIEKYJIAPHYIO Maccy (Mr)
BemecTBa K20. Jlaiite Ha3BaHUE BEILIECTBY.

. CocraBbTe GOPMYJIBI CJI0KHBIX BeleCTB (OKCU/I0B), 00pa30BaAHHbIX

AJNIEMECHTOM KHCJIO0POAOM M CJIICAYIOIIUMH IJICMCHTAMM
Al Fe(11), S(IV).

. CocTaBbTe YpaBHEHUS PeaKkuil, paccTaBbTe KOI(PPUIHEHTHI.
YKaKuTe TUIL PEaKIMU Y KAKI0I0 YPAaBHEHUS (COCAMHEHUS,

pas3Ji0KeHus, 3aMellleHns1, 00MeHa).
IIpumep: 2Na + Cl2— 2NaCl (p.c.)

ZnO + HCl —ZnCl2 + H20 (p. ...)
CuSO4+7Zn — .... + ZnSO4
CaCO3 —Ca0O + CO2

N2 + O2 — NO

Kontpoabuasi padora Nel cocrout u3 4 3aganuii, paznuyaroimuxcs GopMol U ypoBHEM
CIIOKHOCTH (CcM. Tabmuiy 1).
Tabnuya 1. Pacnpedenenue 3a0anuil KOHMPOIbHOU pabOmMbl NO 4aACMAM padomul

Ne Tun 3anannii
1 IInceMenHoe 3aanne
2 3azaHue ¢ pa3BEpHYTHIM OTBETOM
3 3aaHue ¢ pa3BepHYTHIM OTBETOM
4 3aaHue ¢ pa3BepHYTHIM OTBETOM
Hroro: 4

4. XapaxkTepucTuka 3aJaHui.
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3ananue 1 comepxkuT 5 hopmyIr, y KOTOPIX HEOOXOAUMO ONPEACTUTh BAICHTHOCTh U 1aTh
Ha3BaHUE BEUICCTBY.

3amanue 2 BKIIOYAeT OAHY (opMyiny, B KOTOPOH HEOOXOJMMO IPOU3BECTH PACCUETHI
OTHOCHUTEJIbHBIX aTOMHBIX Macc. JlaTh Ha3BaHUE BEIIECTBY.

3amanue 3 comepKUT 3 XMMUYECKHX CHMBOJA, U3 KOTOPBIX HYKHO COCTAaBUTH (POPMYIIBI
OKCH/JIOB.

3ananue 4 comepkUT 4 ypaBHEHUS XMMHMUYECKUX PEaKIUi, KOTOpble HYXHO IOIMUCATh
(Hemocraromue BemecTBa/ K03 GUIIMEHTHI/ TUITBI XUMUYECKUX PEAKITHA ).

5. Kogudukatop 371eMEHTOB coiepKaHusI U TPEOOBaHUI K YPOBHIO MOATOTOBKH O00YYarOIIHXCS.
DJIEeMEHTHI CoJiepKaHus, poBepsieMbie 3ananusimu KM

Ne 3a0anun DneMeHTHI coJiepKaHus, poBepsieMmble 3aaanusimu KM
1 Banenmnocme
2 Ommnocumenvnasa amomnan macca. Pacuemut.
3 Knaccugpurkayua xumuueckux snemenmoe
4 Xumuueckue gpopmynoi

6. CucTeMa OUEHHMBAHUS BbITIOJHEHUS OTAEJIbHBIX 32/IaHU H PadoThHI B LIEJIOM
MaxkcuMalibHOE KOJIMYeCTBO 0ayuioB- 18
Tabnuna nepeBoja 6aljIOB B OTMETKY.

OTMeTKa o «» «3» «by» «5»
mATHOAIBHON

CUCTEME

[TepBuunbiii | 0-7 8-12 13-16 17-18
Oamn

7. Kpurepuu onieHuBaHMs.

3amanue 1
3a BepHOE HamucaHUe BAJIEHTHOCTU B Kax10il gopmyse BeicTaBisiercs 1 6ami. MakcuManbHoOe
KOJINYECTBO 0aJIIOB — 5.
Ecnn HanucaHbl HECKONBKO BapHAaHTOB BAJIEHTHOCTH Yy OJHOIO JJIEMEHTa, TO OTBET HE
3aCUUTHIBACTCA.
Ecnin yka3zaHa BaJIGHTHOCTb BEpPHO TOJBKO B OJHOM OJJIEMEHTE M3 JBYX — OTBET HeE
3aCUUTHIBACTCA.
Ecnu B Ha3BaHMM He yKa3aHa BaJ€HTHOCTh (NP HEOOXOAMMOCTH) — Ha3BaHHE HE CUMTAETCS
BEPHBIM.

3ajanue 2.
3ananue 2 olleHUBaeT B 2 0ajiia, €ClIM BEpHO paccUMTaHa OTHOCUTEIbHAs MOJIEKYJIsIpHas Macca
BElleCTBa U JAaHO Ha3BaHue, B 1 a1, eciy MpaBUIIbHO pacCYMTaHa Macca WM BEPHO JaHO
TOJIbKO Ha3BaHue, U B 0 6ayUI0B, €CIIM OTBET HE COJCPKHUT HIIEMEHTOB MPAaBUIILHOTO oTBeTa. Eciu
B HAa3BaHMHU HE yKa3aHa BaJIECHTHOCTD (IIpYU HEOOXOJMMOCTH) — Ha3BaHHE HE CUUTAETCS] BEPHBIM.

3amanue 3.
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3ananue 3 omenuBaercs B 3 Oamna — mo 1 6amry 3a Kaxayro BepHO 3alMCcaHHyio popmyiy. 3a
OMMOOYHO 3aMMCaHHYIO BAJICHTHOCTh WJIM WHICKC — OaJIJTbl HE 3aCYUTHIBAOTCH.

3aganue 4
3amaHue Ha COCTaBICHHE YPAaBHCHWN XMMHUYECKUX peaknui. 1 0aymn mpucBaWBaeTcs 3a BEPHO

3anucanHbie (GopMylibl ¢ kKodddunuenTamu, 1 01 — 32 Ha3BaHWE THIA XUMHYECKOH PEaKIIHH.
3a KaxxJI0€ BEpHO COCTABJICHHOE ypaBHeHHE — 2 Oayia. MakcuMalbHOE KOJMYECTBO OAJIOB 3a
3amaHue — 8.
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KonrpoanHast padora Ne2

1o TeMe: KOCHOBHBIE KJIACCHhI HEOPraHUYE€CKHX COeTHHEHMI)

Bapuanr 1.

1. [laiiTe Ha3BaHMe CJeAYIONIMM BellleCTBAM U ONpeaeIuTe NX
KJacce:

Ilpumep: NaCl — xnopuo nampus, cons.
Co(OH)2
CO

KCI
Li2SiO3

2. 3anuumuTe ypaBHEHHsI XUHMUYECKON peaKkluu B COOTBETCTBUM
CO CXeMOM, MOANMCATH BCE CJI0KHbIE MPOAYKTHI PeAKIIUU

YKa3ath TMIl peakum:

A) CepHas kucnoTa + Maruui — cyasdar maraus + Bogopo/ (p. ..);
b) Consinas kucioTta + THAPOKCU] KIS —»XJIOpU Kaus + ... (p..);
B) I'mapokcna antoMuHUsT — OKCHU aTtoMUHuUSA + Boja (p. ..);

I') Oxcupn 6apus + Boga — ruapokcu oapus (p. ..).

3. U3 npensioskeHHBIX BbIOEPHUTE U COCTABLTE YPABHEHHE
peakuum, KOTopoe 0yaeT NPpOoTeKaTh MeKAy ABYMS BellleCTBAMM,

YKaKUTe TUI PeaKLMu:

A) HCl + Cu—
B) Zn + HCl—

4, 3anuuiuTe (l)OpMy.]'II)I BCECX BO3MOKHBIX OKCHAOB XpoMa.

KoutpoabHasi padora Ne2 cocTouT u3 4 3a1aHui, pa3Iuvaromuxcs GopMoi 1 ypOBHEM
CIIOXHOCTH (CM. TabmHILy 2).
Tabnuya 2. Pacnpedenenue 3a0anuii KOHMPOIbHOU paboOmbl NO 4ACMAM pabonul
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Ne Tun 3aganuid
1 Kpatkoe nucsMeHHOe 3a7jaHue
2 3azaHue ¢ pa3BEpHYTHIM OTBETOM
3 3anaHue ¢ pa3BepHYThIM OTBETOM
4 Kpatkoe nucsMeHHOE 3a7jaHue
HUroro: 4

4. XapakTepuCcTHKA 3aJaHUIA.

3ananue 1 comepxut 4 (HopMyIbl, KOTOPEIM HEOOXOIUMO JaTh Ha3BaHUE U OINPEACTUTH
KJIacC BEIIECTBA.

3amanue 2 BKIIIOYAET OIMCAHUE YETBIPEX CXEM YpPaBHCHUU XHMHYECKUX PEaKIUu.
HeoOxomumo 3ammcarh BCe peakuH, PaccTaBUTh KOI(PPHUIIMEHTH (IpH HEOOXOIMMOCTH),
MOJIMTMCATh BCE CIIOKHBIC IMMPOTYKTHI PEAKIINH U YKA3aTh TUITHI XHMHUECKUX PEaKIIUU.

3amanue 3 cofepKUT 2 XMMHUECKHUE PEaKIMH, U3 KOTOPBIX HY>KHO BHIOpATh, IPOTEKAHUE
BO3MOXKHOH peaKIIiH, 3aMMCcaTh YPaBHEHHE, YKA3aTh TUI PEAKIIHH.

3amanue 4 COACPXKUT OIUH XHUMHUYECKUH SJIEMEHT, HeoOXOIuMO 3amucaTh BCe
CYIIECTBYIOIINE OKCUIBI 3TOTO BEIIECTBA.

5. KogudukaTop 371eMEHTOB COIep)KaHUs U TPEOOBAHMI K YPOBHIO IMMOATOTOBKH 00YyYarOIIHXCSI.
DJIEMEHTHI coJiepkaHus, mpoBepsieMble 3aganusimu KUM

Ne 3a0anua DneMeHTHI coJepkanus, nposepsieMble 3aganusimu KUM
1 Basicneiimuue npedocmasumenu Heopzanuueckux geuiecme
2 Xumuueckue ypaenenusn. Tunvt xumuyeckux peaxuyuii. IIpocmvie u
CIIOMCHbIE XUMUYECKUEe 6euiecmed.
3 Xumuueckue peaxkyuu.
4 Xumuueckue popmynvi. Banenmunocmo

6. CucTeMa OUEHHBAHUS BBINOJTHEHUS OTAEJIbHBIX 32/IaHNH H PadoOTHI B 1EJIOM
MakcuMallbHOE KOJIUYECTBO OauioB- 25
Tabnuua nepeBoja 6ajllIoB B OTMETKY.

OTMeTKa 1o «» «3» «4» «5»
nATHOANBHON

CUCTEME

[TepBuunbiii | 0-11 12-17 18-23 24-25
Oamn

7. Kputepuu onleHMBaHUs.
3ananue 1
3amanue 1 comepxkut 4 Gopmyibl, KOTOPHIM HEOOXOAMMO JaTh Ha3BaHUE W OIPEICITHTH
KJIacC BEIIECTBA. 3a KaXK/Ibli BEpHBI 0TBET — 2 Oayia (u3 Hux: 1 Oay1 mprcBanBaeTCs 3a BEpHOE
Ha3BaHWE BemIeCTBa, | Oamm — 3a BepHYW Kilaccu(ukanuio BemecTBa). MakcuMalibHOE
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KoM4uecTBO OayuioB — 8. Ecnu B Ha3BaHWU HE yKa3aHa MEpPEMEHHAsl BaJCHTHOCTh AJIEMEHTa —
Ha3BaHWE HE CYMTACTCS BEPHBIM, OAJT HE CTABUTCA.

3ajanue 2.
3amanne 2 MaKCUMaJIbHO OIleHUBaeTCs B 12 OayoB. 3a Kak/10€ BEPHO 3alIMCAaHHOE YPaBHECHHE
XUMHUYECKOHN peakiuu — 3 O6aymta (u3 Hux: 1 6ayut 3a BepHOE COCTABICHUE XUMUYIECKOTO
YpaBHEHUS ¢ yKazaHueM KodhpuimeHToB, 1 6aut — 3a BepHO yKa3aHHbIC Ha3BaHMS (HA3BAHHE)
BelecTB, 1 0at 3a BEpHO YKa3aHHBIN THI XUMHYECKOU peaknuu). Eciu B Ha3BaHUU HE yKa3aHa
NepeMEeHHasl BaJICHTHOCTh 3JIEMEHTA — Ha3BaHUE HE CYNUTACTCS BEPHBIM, OAJIT HE CTAaBUTCS.

3aganue 3.
3ananue 3 onenuBaercs B 3 Oama, u3 HUX: 1 6amt 3a BepHO BeIOpaHHYIO opmyiy, 1 6amn — 3a

BEPHOE COCTABJICHUE YPABHEHUS C paccTaBieHueM K03 UIeHToB, | 6amt — 3a BepHO
YKa3aHHBIM TUI XUMHUYECKOU PEAKIIMH.
B ciyuae, ecniu ypaBHeHHe BbIOpaHO HE BEpHO - paboTa oueHuBaercs B 0 6ayuios.

3amanue 4

3ajaHue Ha COCTaBJIEHHME XUMHUYECKUX (Gopmys. MakcuMaiabHOE KOJUYECTBO OajuioB — 2, 3a
Ka)/1yl0 BEpHO 3alIUCaHHYI0 (popmyity. HazBanue BeniecTBa Ha KOJIMYECTBO OAJIJIOB HE BIIUSET.
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HNTorosasi KOHTPOJbLHASA PAd0TA MO XMMHH 32 Kypc 8 Kiacca.

Bapuanr 1.

1. OcymecTBUTH NpeBpaIieHusl, NOANMUCATHL BCe CI0KHbIE

HPOAVKTDHI PCAKIINU

YKka3zath Tl peaKkuMu.

1 2 3
Mg - MgCle—  Mg(OH)>» MgO

2. 3anummute GopmMy.ibl:
A) I'mpokcuia amtoMUHUS
b) Xnopuna xxenesa (I11)
B) Cynbbuna nurus
I') Cynedara sxenesa (1)
J1) ammuaxa

3. 3anuIuTe XUMHYECKHE CHMBOJIbBI IJIEMECHTOB, COOTBECTCTBYIOIIIHUC
cxeMmam:

a) X 2e,7e
0) Xxe, xe, 2¢
B) X.uXxe, 8e, Xe.

4. Kak MeHsieT HBeT HHAMKATOP METHJIOBbIN OPaHKeBbIi B

KHCJIOTHOM cpene?

KonTpoabsnas padora Ne3 (MTtorosasi KOHTpoJibHasi padoTa 3a Kypc 8 kiiacca) COCTOUT U3
4 3amaHuil, pa3nuyaronuxcs GOpMOi U YPOBHEM CIIOKHOCTH (CM. Tabiuiry 3).
Tabauya 3. Pacnpedenenue 3a0anuii KOHMPOJIbHOU pabomul NO 4acmsm pabonol
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Ne Tun 3agannii
1 3anaHue ¢ pa3BepHYThIM OTBETOM
2 3azaHue ¢ pa3BEpHYTHIM OTBETOM
3 3ajaHre Ha COOTBETCTBHE
4 Kpatkoe nucsMeHHOE 3a7jaHue
Hroro: 4

4. XapakTepucTuka 3aJJaHuii.

3aganne 1 COAEpKHUT IEMOYKy XMMHYECKHX MpeBpamieHnii. Heobxonumo 3amucath HyKHOE
KOJIMUECTBO YpaBHEHUI XHMHMUYECKHUX pEaklMd Ha OCHOBaHMM 1enodku. [loamucate Bce
CJIOKHBIC MPOAYKTEBI peaKHHﬁ, YKa3aTb THUIIbI XUMHUYCCKUX peaKIlI/If/'I.

3a,I[aHI/I€ 2 BKJIIOYAET ONHUCAHUE MSATH (I)OpMYJ'I. HCO6XO,I[I/IMO 3aIIMCaTh YKAa3aHHBIC q)OpMy'J'IBI.

3aganue 3 copepxuT 3 mmMdpa CUMBOJIOB XMMHYECKHUX 3JIeMeHTOB. HeobOxoaumo 3amucartb
CHMBOJI, COOTBETCTBYIOIINH KaKJOMY I (DPYy.

3aganve 4 Ha omlpeeieHHe IBeTa WMHAWKaTopa. HeoOXoammMo OJHMM CIIOBOM 3amucaTh, Ha
KaKOM I[BET MCHSCT MHUKATOP I[BET B IEI0YHOU/KUCIIOTHON Cpee.

5. KonudukaTtop 31€MEHTOB cojiepKaHus U TpeOOBaHUN K YPOBHIO IIOJTOTOBKH OOYUarOIIUXCS.
DneMeHTHI coJiepKaHus, mpoBepsieMble 3aganusiMu KM

Ne 3a0anusn DneMeHThI coaepkanus, nposepsieMble 3aganusimu KUM

1 Xumuueckue ypasnenusn. Tunwvt xumuueckux peaxyuii. Ilpocmvie u
C0MCHbIE XUMUYECKUe geuiecmaed.

2 Baoswcneiimue npeocmasumenu Heopeanuueckux eeuwjecme. Xumuueckue
dopmynol.

3 Ilepuoouueckuit 3axkon xumuueckux nemenmos /[.HU. Menoeneesa.
Cmpoenue amoma.

4 Ocnoenvle Knaccol nHeopzanuueckux eewjecme. Ilpusnaxku xumuyeckux
eakyuil.

6. CucTeMa OLEHMBAHUSI BBINMOJHEHNSI OTIEJIbHBIX 32/IaHUH U PadoTHI B 1[EJIOM
MakcumanbHOE KOJIU4ecTBO Oamios- 18
Tabnuua nepeBoja 6ajllioB B OTMETKY.

OrMeTKa o «» 3» «4y «5»
nATHOANBHON

CUCTEME

[TepBuunbiii | 0-7 8-12 13-16 17-18
Oamn

7. Kpurepun oueHMBaHMSI.
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3amanue 1
3amanre 1 COMEPXUT IENMOYKY XMMHUYECKHX MpeBpamieHuii. HeoOxonuMo 3ammcath HYXKHOE

KOJINYECTBO YPAaBHEHHHM XMMUYECKHX PEaKIMH Ha OCHOBAHUU 1eToYKU. KomudecTBo ypaBHEHUN
— 3. MakcumansHoe kommuyectBo OamtoB 3a OJIHO ypaBuenne — 3 (1 Gamr 3a BepHO
COCTaBJICHHOE YpaBHEHUE XMMUYECKON peakIMy M BepHOE yKazaHue Kodpduuumentos, 1 6amr —
3a BEpHO YKAa3aHHBIM THI XMMHYECKOH peakuuu, | Gamn 3a BEepHO MOANKMCAHHBIC HA3BaHUS
CJIIO)KHBIX HPOAYKTOB peakuuu). Eciau B Ha3BaHMM HE YKa3aHa II€pEMEHHas BaJCHTHOCTh
3JIEMEHTA — Ha3BaHHWE HE CUUTAETCS] BEPHBIM, OaJlsl HE CTAaBUTCS.

3ajanue 2.
3anaHue 2 MakCUMalbHO olieHUBaeTcs B 5 0amioB. [lo onHoMy Oainy 3a KakIyro BEpHO
3allMCaHHyo0 (opmyiy.

3amanue 3.
3amanue 3 orieHUBaeTCs B 3 Oallia, 3a KK bl BEPHO 3aITMCAaHHBIN CUMBOJI XUMHUYECKOTO

9JICMCHTA.
B cjIydae, €CJid CUMBOJI HC COOTBETCTBYCT MHq)py — OTBCT OLICHHUBACTCA B 0 6amoB.

3amanue 4
3amanue 4 oneHuBaercs B 1 0Oaii, KOTOpBIM NpUCBaMBaeTCs B TOM Ccllydae, €CIH I[BET

HHJUKaTOpa 3alrcaH BEPHO.
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9 knacc

KonrpoanHast padora Nel

110 TeMe: «XHMHYEeCKHE PeaKIIMU B PACTBOPAX 3JEKTPOJUTOBY.

Bapuanm 1

1. Hanummure ypaBHEHHMsI JJIEKTPOJUTHYECKOH AMCCOLMALUMN
CJIeYIOIIMX BellecTB U AaiiTe UM HA3BAHMS:

FeClz3—
MgSO4s—>
NH4Cl —
KoCO3 —
Snlz —

Mg(OH)2 —

2. Bpinuuiure BelieCTea, ABJAIONINECCHA CUJIbHBIMU
IJICKTPOJIUTAMM:

K20, LiOH, CO, MgS04, Na2CQs, S, HI, H2

3. 3anumuTe YpPaBHECHUS PEAKUUN B MOJIEKYJISIPHON U HOHHOH
dpopme mexnay:

KOH + AICI3 —

4. Pacnpez[e.JmTe INEPECUYNCJICHHBIC (l)OpMy.]'II)I BC€IIECTB HAa YE€THIPC
rpymmnsbi: OKCUAbI, OCHOBaAHUHA, KHUCJI0TbI, COJIH A aafiTe Ha3BaHHe
BCEM BelieCTrBaM:

HCI, LiHCOs, Cu(OH)2, HNO2, CI20.
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Kontpoasnasi padora Nel nis 9ro ximacca cocTouT u3 4 3aaHuid, pa3nuyaromumxcs Gopmoii u
YPOBHEM CIIOKHOCTH (CM. Tabiuiy 4).
Tabauya 4. Pacnpeodenenue 3a0anuti KOHMPOJIbHOU pabomvl NO YACMIM pabomol

Ne Tun 3aganui
1 Kparkoe nucsmeHHOE 3a1aHue
2 3agaHue ¢ BHIOOPOM BEPHBIX OTBETOB
3 3amaHue ¢ pa3BepHYTHIM OTBETOM
4 3aiaHue Ha COOTBETCTBUE
Hroro: 4

4. XapakTepucTUKa 3aJaHUI.
3amanue 1 comepxur miecTb xumuueckux ¢dopmyn. HeoOxomumo 3ammcarh ypaBHEHUS
ANEKTPOIUTUYECKON JUCCOIMALIMY IIPEACTABICHHBIX BEIIECTB U AaTh UM HA3BaHUS.

3ananue 2 BKIIOYaeT BoceMb (popmyin BemecTB. Heo6xoauMo BeIOpaTh BEIIECTBA, SBISIONIUECS
CUJIbHBIMH DJIEKTPOJIMTAMH U 3aITUCATh UX.

3aganue 3 COACPKUT CXEMYy YpaBHCHHMS XHMHYECKOM peaknuu. Heobxomumo 3ammcaTh
ypaBHEHHE PEAKIMH B MOJIEKYJISIPHOM, MIOJTHON M COKPAIIEHHON MOHHBIX BUAX.

3az[aHHe 4 ga OIIPCACIICHUC KJIACCOB MIPCACTAaBJICHHBIX BCIICCTB.

5. KonudukaTtop 31€MeHTOB cojiepKaHusl U TpeOOBaHUM K YPOBHIO IOATOTOBKU O0YYarOIIUXCS.
DneMeHTHI coJiepKaHus, mpoBepsieMble 3aganusiMu KM

No 3a0anusn DJIeMEHTHI coJiep kaHusl, IpoBepsieMblie 3ananusimu KUM
1 Inexmponumuueckana ouccoyuayus. OcHoéHble KNACChl HEOP2AHUYECKUX
seuecme.
2 Inexmponumuueckan ouccoyuayua. Cunvhovie u cinadvie 31eKmMpPoIUmMbl.
3 Xumuueckue ypasnenusn. Inekmponumuueckas ouccoyuayus. CunpHole
u cadvle 1eKmpoaumel.
4 OcHogHble Kacchl Heop2aHUuYecKux 6euiecme.

6. CucTeMa OLEHWBAHUS BBITOJTHEHUsI OTAEJIbHBIX 32/IaHUI H PadoOTHI B 1IEJIOM
MakcumanbHOE KOJIUYeCTBO 0aioB- 27
Tabnuua nepeBoja 6ajllIoB B OTMETKY.

OrMeTKa o «» «3» «by «S»
nATHOANIBHON

cUCTEME

[TepBuunbiii | 0-11 12-18 19-24 25-27
Oamn
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7. Kputepuu oueHUBaHUsI.

3aganue 1
3amanue 1 comepxur mmiecTh (HOpMyNT HEOpraHMYecKWx BemecTB. HeoOxomumo 3ammcath
ANEKTPOIUTUYCCKYIO JMCCOIMAII0 Ka)XJIOro BemiecTBa (yka3aTb aHUOH W KaTHOH, YKasaTh
3apsiapl MOHOB), TOJNKMCATh Ha3BaHUE BEIIECTBA. 33 KAXKIYI0 BEPHO PACIUCAHHYIO (HOPMYITY
BenlecTBa — 2 6ayta (u3 Hux 1 Oamt — 3a HamMCcaHue AIEKTPOIUTUYECKON aucconunaryu, 1 6amn
— 3a BepHOE Ha3BaHue). B ciyuae, eciiv y noHa He yKasaH 3apsi)l — OaJll He mpucBauBaercs. Eciu
B HA3BaHWHM HE yKa3aHa BAJICHTHOCTH (TIpU HEOOXOJUMOCTH) — Ha3BaHHUE HE CUUTACTCS BEPHBIM.
MakcumanbHOE KOJIMYeCTBO OayioB — 12.

3ajanue 2.
3ananue 2 MaKCUMalIbHO olleHuBaeTcs B 4 6auta. [1o oqHOMY 0asuty 3a KKy BEpHO
3anmcannyio popmyny. Eciu popmyna BeiliucaHa HE BEPHO — Y 00y4aroIIEerocsi OTHUMAETCS
0aJut 3a K&y HEBEPHO 3aIMCaHHYI0 GOPMYITY.

3amanue 3.
3ananue 3 oneHuBaercs B 6 O0amnoB: 1 6ai 3a BEpHO 3allMCaHHOE ypaBHEHUE B MOJIEKYJIIPHOM

BUjze, | 6ayut — 3a BepHO paccTaBieHHbIE KO3((GUINEHTHI B peakiuy, 1 0amt 3a BepHO
3alFCaHHbIC HOHBI B IOJTHOM HOHHOM YpaBHEHMH, | Oayut — 3a BEpHO yKa3aHHbIC

K02 PHUIMEHTHI K HOHAM B TTOJTHOM MOHHOM YPaBHEHUH peakiuu. 2 Oaya 3a BEpHO 3alMCaHHOe
COKpAaILICHHOE HOHHOE YPAaBHEHHE PEaKIIHH.

3amanue 4
3ananue 4 orneHUBaeTcs B 5 0aJIOB — MO OAHOMY Oaily 3a Ka)XAyl BEpHYIO Kiaccu(uKaimio

BeulecTBa. B ciyuae, eciu BelecTBo Kiiaccu(UIMpPOBaHO HE BEPHO — 0aJul HE IPUCBAUBAETCS.
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KonrpoanHast padora Ne2

no teme «HemeraLjib»

Bapuanr 1.

1. 3anummurTe MOJIEKYJsIpHOE, MOJHOEe W COKpPAalleHHOe HOHHbIE
YPaBHEHMS PeaKIMHU, YKAKUTE THII PEAKIVHN!

KOH + CuCl2 —

2. 3anumuTe, KAKOW XMMHUYECKHUI 3JIeMEHT COOTBETCTBYET CXeMe:
a) 2e,2e

0) 2e, 8e, Xe, 3¢

B) 2¢

3. CooTHecHTE BEeIlIeCTBO U €r0 CBONMCTBO:

1) Azor A) oOpa3zyer cynbpubl

2) Cepa b) Ilpu HOpMabHBIX YCIOBUSIX — a3

B) O6pasyet okcup ¢ BageHTHOCTHIO |11

I") O6pa3yeT okcuj ¢ BaJ€HTHOCTHIO |

J1) Mexny atomamu B MOJIEKyJie 00pa3yercs MpovHas
TPOWHAs CBS3b

E) Ha BHemIHEM 3JICKTPOHHOM CJIO€ UMEET D JIEKTPOHOB

2K) OnuH U3 OKCUI0B UCIIOIB3YIOT B KAUECTBE aHECTE3UU
B MEJMIINHE

3) IIpumeHnsieTcs npyu U3roTOBJIECHUH PE3UHBI

4. Ioab3ysich TadJULEHl PACTBOPUMOCTH 3anUIIUTe (POPMYJIBI BCeX
pacTBopumbIx ¢ocdartos (coJien).

5. 3anummute popmyay 1,4 MmeTHII NEHTHH-2
Kontpoabsnast padora Ne2 nis 9ro kimacca cocTOUT U3 5 3a1aHuid, paznuyaromumxcs Gpopmoii u

YPOBHEM CIIOKHOCTH (CM. TabIuILy 5).
Tabauya 5. Pacnpeodenenue 3a0anuti KOHMPOIbHOU pabomvl NO YACMAM pabomol
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Ne Tun 3agannii
1 3anaHue ¢ pa3BepHYThIM OTBETOM
2 3aaHue ¢ KpaTKUM OTBETOM
3 3ajaHre Ha COOTBETCTBHE
4 3agaHue ¢ KpaTKUM OTBETOM
5 3anaHue ¢ pa3BepHYThIM OTBETOM
Hroro: 5

4. XapakTepucTuka 3aJJlaHuii.

3amanue 1 comepKUT OJHY XUMHUYECKYIO peakuuio. HeoOxomumo 3ammcaTh MOJIEKYJISIPHOE
YpaBHEHUE PEAKLUHU, IOJIHOE HOHHOE, COKPAILIEHHOE HOHHOE YPaBHEHUE XUMHUUYECKOW PEaKLIMH.
YKa3arb TUII pEaKLIUH.

3amanre 2 cojepkuT 3 mudpa CUMBOJIOB XHMHUYECKHX 3jieMeHTOB. HeoOXxomumo 3amucaTth
CHMBOJI, COOTBETCTBYIOIIUHN KK JoMy HIHDPY.

3ananue 3 Ha cooTBeTcTBUE. HEOOXOAMMO COOTHECTH XapaKTEPUCTHKY MPOCTOIO BELIECTBA U

€ro CMMBOJI.

3ananue 4 Ha yMEHHUE MOJIb30BaThCd XUMUYECKUMU TabnuiamMu. HeoOxo1mmMo BEpHO BBINIUCATh
(GhopMyJIbI BEILIECTB, MOIL3YSACh TAOIHIIEH paCTBOPUMOCTH.

3amanne 5 Ha 3HaAHUE TIEPBOHAYAIBHBIX MOHATHN 00 OopraHuyeckux coeauHeHuit. Heooxoammo

3arucarb LOCIO0YKY,
CBs3b B IICTIOYKCE.

YKa3aTb U30MCPBI, BEPHO IMOCTAaBUTHL OAWHAPHBIC U HBOﬁHym (TpOﬁHYIO)

5. Konudukarop s1emMeHTOB cosiepkaHus U TpeOOBaHUM K YPOBHIO MOATOTOBKHA 00YYaIOIINUXCSI.
DJIEMEHTHI coJiepkaHus, mpoBepsieMble 3aganusimu KUM

Ne 3a0anusn DJeMeHTHI cofiepKaHus, mpoBepseMble 3ananuamMu KM
1 Inekmpoaumuyeckasn ouccoyuayus. CuibHvle u ciadvle 31eKmMpoaumol.
Peaxyuu uonnozo oomena. Tunvt Xumuueckux peaxyuil.
2 Ilepuoouueckuit 3axkon xumuueckux 3nemenmos J[.H. Menoeneesa.
Cmpoenue amoma.
3 Ceoticmea  eeujecme. Coeounenuss  I1eMeHmMo8. Hememannol.
B3aumoceazv knaccoe eeujecme.
4 Knaccugukayua u nomenknamypa eeujecme.
5 Ilepeonauanvhvie nonamus 06 Op2ZaHuUUecKUX cOeOUHEHUSAX.
6. CucremMa OuLeHUBAHMS BBINOJHEHUS OTAEIbHBIX 32JaHUI U PadoThI B LIEJIOM

MakcuMalIbHOE KOJIMYECTBO 0aI0B- 22
Tab6nuira mepeBoja 6aI0B B OTMETKY.
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OTMeTKa o «2» «3» «4» «5»
ATHOAIBHON

cucTeMe

[TepBuunsbiii | 0-8 9-15 16-20 21-22
Oamn

7. Kputepuu onleHNBaHUSA.

3amanue 1 comepKHUT OJNHY XUMHYECKYI peakmnuio. HeoOxommmo 3ammcarh MOJCKYISIPHOE
ypaBHeHHE peakiuu 0e3 omuook (1 6amr), BepHO paccTaBuTh K03 dunnentsl (1 6amr), ykasatsb
TUT XUMUYeckoi peakmuu (1 6amr). 3anucarh MOJIHOE MOHHOE YpaBHEHHE peakiuu (2 6amna, B
ciy4yae ofgHOW ommOKM B 3amucsx — 1 0aii), coKkpalleHHOe MOHHOE ypaBHeHHe peakuuu (1
6aiu1). MakcuManbHOE KOJIMYEeCTBO 0alioB 3a 3a7aHue — 6 6ayyioB.

3ananue 3 MakCHMalIbHO OlleHUBaeTcs B 3 Oaiia. 3a KaXabli BEPHO 3allMCaHHBIA CUMBOJI
XMMHYECKOT0 3JeMeHTa — | Oa.
B ciyuae, eciiu cuMBOIT HE COOTBETCTBYET HIM(PY — OTBET oneHuBaeTcs B (0 Oayios.

3ananue 3 MakCUMalIbHO OIICHUBAeTCs B § 0aIOB: 32 KaXKJ0€ BEPHOE COOTBETCTBUE «CHUMBOII-
XapakTepucTHKa» craButcs 1 6amt. B cioydae, ecnu xapakTepucTHKa HE COOTBETCTBYET CHMBOILY
— 6amn He pocTaBisierca. OHa XapaKTepUCTHKA COOTBETCTBYET TOJIBKO OJHOMY CUMBOIY U
TyOITUpPOBATHCSI HE MOJKET.

3ananue 4 BBHIMOJHSETCS MO TaOJHIle PAaCTBOPUMOCTH U OIIEHHMBaeTcs B 2 Oamia, 3a KaXIyro
BEpHO 3amucaHHyo ¢hopmyny. B ciydae, eciiu yueHUK 3amucall HeBepHyo dhopmyny (popMysibl)
— y YYCHHWKA OTHHUMAalOTci Oamibl (MUHYC ONWH 06al 3a KaXAYI0 HEBEPHO 3alHCAHHYIO
hopmyny). MakcuManbHOE KOJTHMYECTBO OTHSTHIX 0aioB — 2 Oauia.

3amaHue 5 OLEHMBAeTCsl MakCUMalbHO B 3 Oamna, u3 HuX: 1 Oamn 3a BEpHO 3alMCaHHYIO
1ernouky, 1 Oamn — 3a BepHO yKa3aHHbIE M30Mephl, 1 Oaimn — 3a BEpHO yKa3aHHYIO JBOIHYIO
(TpoifHy!0) CBsI3b B LiemodYke. B ciryuae, ecim M30Mephl pacCTaBIEHBl HEBEPHO MIIM yKa3aHBI
«JIMILIHUE)» aTOMBI YIiieposa — 6ajlibl He HauUCIISIOTCS.
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HToroBasi KOHTPOJbHAas DﬂﬁOTa 10 XUMMHUH

3a kypc 8-9 kiaccoB

Bapuanr 1.

1. OcymecTrBuTe mnpeBpalieHUsi, YKA)KUTE THIbI XHMHYECKHUX
peaKuuii:

Mg — MgCl. — Mg(OH)=— MgO— Mg

2. 3anumuTe ypaBHEeHHE PeAKINH, MPOTEKAHUE KOTOPOil
BO3MOYKHO:

a) Fe + H2SO4 —
0) Cu+ MgSOs —
B) CsCl + Ba(OH)2 —

3. 3anuuiuTe cTEeNeHH OKHCJIEeHHS BCeX XHMMHYECKHX JJIEMEHTOB B

COCAUHCHUAX:
A) Ba(NOs)2
b) H20

4. 3anumuTe XUMHUYECKHE CHUMBOJIbI 3JIEMEHTOB, COOTBETCTBYIOILIIHE
cxeMaM:

a) X 2e,xe, le
6) X xe, xe, xe, 7e

B) X+11XC, 86, X€C.
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KonTpoubnas padora Ne3 (MTorosasi KoHTpoJbHasi padoTa 3a Kypc 8-9 kiaccoB) ais 9ro
KJ1acca COCTOUT M3 4 3a1aHuil, paznuyaromuxcs GopMoi U ypOBHEM CI0XKHOCTH (CM. TaOIHILy

6).

Tabauya 6. Pacnpedenenue 3a0anuil KOHMPOILHOU pabomvl NO 4aACmMam padomol

Ne Tun 3agannii
1 3anaHue ¢ pa3BepHYThIM OTBETOM
2 3aziaHue ¢ pa3BEpHYTHIM OTBETOM
3 3agaHue ¢ KpaTKUM OTBETOM
4 3agaHue ¢ KpaTKUM OTBETOM
Hroro: 4

4. XapakTepucTuka 3aJJaHuii.
3amanne | coaepKHUT LEMOYKY XUMUYECKUX TpeBpamnieHnii. Heo6xomumo 3anucaTh XUMHYECKUE
pEaKIuu, COOTBETCTBYIOINE CXEME, YKA3aTh TUITbl XUMHUYECKHUX PEAKIIHA.

3anaHue 2 colepKUT 3 CXeMbl ypaBHEHUN XUMHUYeCcKUX peakuuil. Heobxonumo BbIOpaTh O/HY,
POTEKaHHE KOTOPOI BO3MOKHO.

3anaHHe 3 Ha OIIPEACIICHUC CTCIICHU OKHCJICHUA Y KaXKAOIO0 XUMHYCCKOI'O DJJICMCHTAa B

COCAUHCHUAX.

3ananue 4 Ha yMEHHE MOJIb30BAThCS XUMUYECKUMHU TaOIuIlaMu. MakCUMallbHO OIICHUBAETCS B 3
Oama. 3a Kax/Iblii BEpHO 3alMCAHHBIN CUMBOJ XUMHUYECKOTO JIeMeHTa — 1 6at.
B cnydae, ecmu cuMBOJI HE COOTBETCTBYET MG PY — OTBET olleHuBaeTcs B () 0ayuioBs.

5. KonudukaTtop 31€MeHTOB cojiepKaHusl U TpeOOBaHUM K YPOBHIO IOATOTOBKU O0YYarOIIUXCS.
DneMeHTHI coJiepKaHus, poBepsieMmble 3aganusiMu KM

Ne 3a0anun DJIeMEHTHI coJiep kaHusl, IpoBepsieMblie 3aianusiMu KUM

1 Xumuueckue ypasnenusn. Tunvi xumuueckux peaxuyuii. Bzaumoceasvp
KJ1acCO8 6euiecms.

2 Ceoiicmea eéewgecme. Coeounenusn rnemenmos. Hememannvi. Memanol.
Bzaumoceasv knaccoe seuyecme.

3 Okucnumenu u eoccmanosumenu. OKuciumenbHo-60cCManoO8UmMeNbHbIE

eaKyuu.

4 Ilepuoouueckuit 3axkon xumuueckux nemenmos /[.HU. Menoeneesa.

Cmpoenue amoma.

6. CucteMa oueHHBAHMS BbINOJHEHHUS OTAeJIbHBIX 3aJaHN U PaGOTHI B 1€JI0M
MakcumanbHOe KOJTUYECTBO 0aoB- 22
Tabnuua nepeBoja 6ajllIoB B OTMETKY.

OTtMeTKa 1o
nATHOaNBHON

«2»

«3» «4» «5»
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CUCTCEMC

[TepBuunbrii | 0-8 9-15 16-20 21-22
Oan

7. Kputepuu oueHMBaHUS.

3ananue 1 comepKuT LEeNnoUYKy XMMUYECKHUX npeBpameHuii. Heo0xoaumo 3anucarb XUMUYeCcKue
peaKkuuH, COOTBETCTBYIOIIME CXEME, YKa3aThb THUIbl XMMHUYECKUX peakuuil. Bcero ypaBHeHHit
peakiuu — 4. 3a BEpHO 3alMCAaHHOE YPAaBHEHHE XHUMHUYECKOW peaklUud C yKazaHHeM
koopduuuentoB — 1 Oamn, 3a BEpHO YyKa3aHHBIM THI XUMHUYECKOW peakmuu — 1 OGami.
MaxkcumanbHOe KOJIUYeCTBO OasioB — 8.

3ananue 2 MakcUMalIbHO OlleHHBaeTcs B 3 Oasia. 3a BepHO BbIOpaHHOE ypaBHEHUE XUMHUECKON
peakuuu (OJJHO) — 1 6amn. 3a BepHO 3anrcanHoe ypaBHeHHE — | 6ait, 3a BepHO
paccraBiieHHbIe K03 dunmentsr — 1 6am1. B cinydae, eciiu ypaBHeHUE BRIOPAHO HEBEPHO —
pabora onenuBaercs B 0 6aios.

3ananue 3 MakcUMalIbHO OIIEHUBaeTcs B 2 0ajuia, 3a BEpHO yKa3aHHBIE CTEIIEHU OKHCICHUS B
Ka)XJIOM U3 BellecTB. B ciyyae, eciu y a1eMeHTa (3JIeMEHTOB) B O/IHOM BEUIECTBE yKa3aHa
HEBEpHAs CTEIICHb OKUCIICHHSI, OTBET olleHHBaeTcs () Oayiamu.

3ananue 4 BeinoaHseTcs no [lepuoanueckoil Tabnuie xumudeckux >nemeHToB J1.1.
Memnneneesa u orieHnBaeTcs B 3 Oaiia: mo 1 Oamty 3a KaXIblii BEPHO 3aMCaHHBIA CUMBOJI
XUMHYECKOTO DJIEMEHTA.

B cnydae, ecmu cuMBOJI HE COOTBETCTBYET MIHGPY — OTBET olleHuBaeTcs B () 0ayuios.
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