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PaGouast mporpamMmma y4ueOHOTO npeameTa « XuMus» coctaBiieHa B cootBeTcTBun ¢ @I'OC
000 u ®AOII O0O0.

Jlanee HE0OXOAMMO CKOPPEKTUPOBATH PabouyI0 MPOrpaMMy 10 XUMUHU C Y4ETOM OOLINX U
WH/IMBUYaIbHBIX OCOOCHHOCTEW U 00pa3oBaTeIbHBIX NOoTpeOHOCTeH 0Oyuatommxcs ¢ 3I1P.

Pabouas nporpamma no yue6HOMY NnpeaAMETy « XUMHUS» ([laee COOTBETCTBEHHO -
nporpaMMa o XUMHUH, XMMHUs1) BKIIIOUACT MOSICHUTENFHYIO 3aIUCKY, COJepKaHne 00yUYeHus,
IUTAHUPYEMBbIE PE3yJIbTaThl OCBOCHHUSI IPOTPAMMBbI IO XUMHH.

1) HOACHUTEJIbHASA 3AIINCKA

[IporpaMMa o XMMHUH Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHUs COCTaBI€HA HA OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOI'O
obmero oopazoBanus, mpeacrabieHHbIXx B DI'OC 00O, a Takxe Ha OCHOBE (peepanbHOI
paboueil mporpaMMbl BOCIIUTAHUSA U C YUETOM KOHLICIIMH MIPEN0IaBaHMsl y4eOHOTO MpeIMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoii @enepamnmm.
[TporpamMma o xumuu pazpadboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON IIOMOIIN YUUTENIO B
co3aaHuu paboydel mMporpaMMBbl 10 y4eOHOMY MPEIMETY.
[Tporpamma 1o XUMuUM IAET MPEACTABICHHUE O LENAX, OOIeH CTpaTernu 00y4YeHUs, BOCITUTAHUS
U Pa3BUTHS 00YYAIONINXCS CPECTBAMH Y4eOHOTO MpeMeTa, yCTaHABIUBAET 00s3aTeIbHOe
IIPEIMETHOE COJIepKaHue, IPeyCMaTpUBAET paclpe/IesIeHUe ero 1o Kjiaccam 1
CTPYKTYpHUPOBAHHE IO pa3jiesiaM U TeMaM MPOrPaMMBbI 0 XUMHHU, OTIPEACIIseT KOINYECTBEHHbBIE
Y Ka4E€CTBEHHbIE XapaKTEPUCTUKU COJIEPKaHUs, PEKOMEHIyEMYIO II0CIIE10BaTENbHOCTh
U3YYECHUS XUMHUH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JOTUKU y4eOHOTO
Ipolecca, BO3paCTHbIX 0COOEHHOCTEN 00y4YaroIUXCsl, OIPEEIIIET BO3MOKHOCTH MPeAMETa JIs
peanu3anuu TpeOOBaHMI K pe3ybTaTaM OCBOCHHUS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHms, a TAKXKe TPeOOBaHUH K pe3yibTraTaM 00ydeHHs] XUMHU
Ha YPOBHE LieJIel U3y4YeHHs MpeAMETa U OCHOBHBIX BUIOB yUeOHO-T03HABATEIbHON
JEeSTEIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUEOHOIO COJIEpIKaHusl.
3HaHUE XUMHHU CITY>KUT OCHOBOM U1 (hOpMUPOBAHUS MUPOBO33PEHUS 00YHAIOLIETr0Cs, €ro
IPEJICTaBICHUI 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT POPMUPYEMBIE XUMHEN
NPEJCTaBICHUS O B3aUMOINPEBPALLICHUSAX SHEPTHH U 00 SBOJIIOLIMH BELIECTB B IPUPOIE, O MyTAX
pelieHus rI100aNbHbIX IPOOJIEM YCTOMUNBOIO Pa3BUTHUS YEJIOBEUECTBA - CHIPHEBOMH,
HHEPreTUYECKOM, MUILEBON U 3KOJIOrHYecKoi 6€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.
N3ydenune xumuu:
- CIOCOOCTBYET pealln3allii BO3MOKHOCTEH JUIsl CaMOPa3BUTHUS U (OPMHUPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ o011el n (QyHKIUOHAIBbHOW IPaMOTHOCTH;
- BHOCUT BKJIaJl B (JOPMHUPOBAHUE MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
HaBBIKOB X CAMOCTOSITENIbHOM y4eOHOM e TeIbHOCTH, SKCIIEPUMEHTAIbHBIX U
UCCIIEI0BATEIbCKUX YMEHUH, HEOOX0AUMBIX KaK B MIOBCEIHEBHON KU3HM, TaK U B
poeCCHOHAIBHON JESTENHHOCTH;
- 3HAKOMHT CO CHEIM(PUKON HayYHOTO MBILIUIEHUS, 3aKJIa/IbIBA€T OCHOBBI IIEIOCTHOTO B3IJIsI1a
Ha €/IMHCTBO MPUPOBI U YETIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TAalloM B (pOpMHUPOBAHUU
€CTEeCTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOLINXCS;
- crocoOcTByeT (OPMUPOBAHUIO [IEHHOCTHOI'O OTHOIICHUS K €CTECTBEHHO-HAYyUHBIM 3HAHUSIM, K
IpUpPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B SKOJIOTMUECKOE 00pa3oBaHHe 00yUYaIOIUXCS.
JlanHble HanpaBiIeHUs B 00y4YEeHUH XUMUU 00eCeunBaloTCs crieuuKon coaepxaHus
y4eOHOT0 MpeMeTa, KOTOPBIH ABISETCS MeIarornyecky aanTupOBaHHBIM OTPaKEHUEM
0a30BOI HAYKU XMMHUU Ha ONPE/IeIEHHOM dTare e€ pa3BUTHS.
Kypc xumun Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHusl OPHEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMBI TIEpBOHAYATIBHBIX MOHATUN XUMUU, OCHOB HEOPTaHUYECKOW XUMHUH U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUN OPTraHUYECKOU XUMUHU.
CrtpykTypa cofepxaHus MPOrpaMMbl IO XUMHUH chopMHpOBaHa HA OCHOBE CUCTEMHOI0 MOJIX0a
K €€ U3yUYCHHUIO.



CoaeprxkaHue CKIaIbIBACTCA U3 CUCTEMBI IOHATHA O XUMHYECKOM 3JIEMEHTE U BELIECTBE U
CHUCTEMBI MOHATHI 0 XUMUYECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 110
MPUHUUITY OCIEA0BATENIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI
Pa3HOI0 ypPOBHS: aTOMHO-MOJIEKYJISIPHOI'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;
Ilepuonnueckoro 3akona /.M. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHUU; YYEHUSI O CTPOCHUH
aTOMa U XUMHUYECKOU CBSI3U; TIPECTABICHUN 00 JIEKTPOIUTHICCKON JUCCOIIMAIIUH BEIIESCTB B
pacTBopax. TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AYMITMPUYECKHU MTOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEOBATEIBHO OT OJHOTO YPOBHS K JPYyTrOMY,
BBIMOJIHSAS QYHKIMN OOBSICHEHHUS U MPOTHO3UPOBAHUS CBOICTB, CTPOEHUS U BO3MOKHOCTEMH
MPAKTUYECKOTO IPUMEHEHUS U MOJTYYEHUS U3y4aEMbIX BEIIECTB.
OcBoeHue MPorpaMMsbl MO0 XMMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUSI O XMMHYECKOM
COCTABJIAIOIIEH HAy4YHOU KapTUHBI MUpPaA B JIOTUKE €€ CUCTEMHOM IIPUPOABI, HEHHOCTHOTO
OTHOLLIEHUS K HAYYHOMY 3HAHUIO U METOJaM IIO3HAHUS B HAYKeE.
N3yuenne XMMuM IPOUCXOIUT C TIPUBJICUCHUEM 3HAHUN U3 paHEe M3YUEHHBIX YUEOHBIX
npeameToB: «Okpyxkaromuii Mupy», «buonorus. 5-7 kinacce» u «Pu3nka. 7 Kjacey.
[Tpu M3yueHNM XUMHUH MPOUCXOIUT (OPMUPOBAHNE 3HAHUH OCHOB XMMUYECKOW HAYKU KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUYECKON JIEATEIHHOCTH YeIOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI.
3anaya yueOHOro nmpeaMeTa COCTOUT B JOPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUM -
BOXHEHUIINX (PAKTOB, MOHITUN, 3aKOHOB M TEOPETUYECKUX TTOJIOKEHUH, TOCTYIHBIX 0000IIEeHIHA
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B TPUOOIIEHNU K HAYYHBIM METOJIaM TTO3HAHUS
MIPH U3YYCHHUH BEIIECTB M XUMUYCCKUX PEAKITHii, B (QOPMHUPOBAHUH U PA3BUTHHU
MO3HABATEJILHBIX YMEHHH U UX IPUMEHEHUU B y4eOHO-T03HABATEIBHON U y4eOHO-
HCCIIEIOBATEIIHCKON AEATEIBHOCTH, OCBOCHUH MPABHIII 0€30IaCHOTO 0OpaIleHus ¢ BEIIECTBAMH B
MOBCEHEBHOM KHU3HH.
[Tpu M3yuyeHUH XUMHUHU Ha yPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs Ba)KHOE 3HAUECHUE
MPUOOPENN TaKKe LeH, KaK:
- (popMuUpOBaHNE UHTEUIEKTYAbHO PA3BUTOM JIMUHOCTH, TOTOBOM K caMO0O0Opa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIFHOMY TIPUHATHUIO PEIIEHUH, CIIOCOOHOM aanTHPOBATHCS K
OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU,
- HallpaBJICHHOCTh OOYYEeHHs Ha CUCTEMAaTHUYECKOe MPUOOIIICHHE 00YJaIOIINXCS K
CaMOCTOATENIBHOM ITO3HABATENIBHON JEATEIbHOCTH, HAYYHbIM METOaM IIO3HAHHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,
- obecrieyeHue ycioBui, CliocoOCTBYIOMINX TPUOOPETEHUIO 00yYarOIIMMUCS OIbITa
pa3Ho00pa3HON AESITENFHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KIIIOYEBBIX HABBIKOB (KITIOYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIs1 PA3TUYHBIX BUJIOB JICSITEIIBHOCTH;
- (hopmupoBanue ob1Iel HyHKIIMOHATHLHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B T.4.
YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPY’KAIOIIETO MUPA, UCIIOIB3Ys 3HAHUS U OIIBIT,
MOJTyYEHHBIE MTPH U3YUYEHUH XUMUH, IPUMEHATH UX TPU PEIICHUH MPoOIeM B TTOBCETHEBHOM
KU3HU U TPYJAOBOU IESTEIHHOCTH;
- (hopmupoBanue y 00ydaronmxcs r'yMaHUCTHYECKIX OTHOIICHUN, TOHUMaHUS [ICHHOCTH
XUMHUYECKHUX 3HaHUH JJIs1 BBIpAOOTKU SKOJIOTMUYECKHU 11€71eco00pa3HOro noBeAeH s B ObITY U
TPYAOBOM AEATEIBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/10POBbSI M OKPYKarOLIEeH NPUPOIHON
Cpenpbl;
- pa3BUTHE MOTUBAIINU K 00YYEHHIO, CTOCOOHOCTEH K CAMOKOHTPOIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHUs 00IIeUeI0BEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis ¥ HaNPaBICHHOCTH JTATbHEUIIIEro 00ydeHusl.
Mecto yuebHOro nmpenmMera « XuMun» B yaeOHOM miaHe OO11ee Yucio 4acoB AJi U3YUESHUS
xuMuH - 136 dacoB: B 8 kiacce - 68 yacoB (2 yaca B Hezeno), B 9 kimacce - 68 yacoB (2 yaca B
HEJIEIIO).

2) COAEP) KAHUE YYEBHOI'O IPEIMETA «XUMMUS»

COIEPKAHUE OBYYEHMUS B 8 KIIACCE



[lepBoHavYaIbHBIE XUMUYECKHE ITOHSATHUS.

[Ipenmer xumuu. Ponp XuMun B )KU3HU YeJIOBEKA. XUMUS B CUCTEME HayK. Tena u BelecTna.
®dusnuecKue CBOMCTBA BELIECTB. ArperaTHoe coctosiHue Beuects. [lonarue o metonax
no3HaHus B XuMHUH. YucTtele BemectBa 1 cMecH. CriocoObl pa3faenieHust CMECeH.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTHI. CHMBOJIBI XUMHUYECKHX 31€MEHTOB. [IpocTeie u
CJIOHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumunyeckasi popmyia. BareHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeulecTB. OTHOCUTENbHAsL aTOMHasl Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KomnyectBo BemecrBa. Moabs. MoisipHas Macca. B3auMoCBsA3b KOJIM4ECTBA, MACCHI U YKCIIA
CTPYKTYpPHBIX €MHHUII BelecTBa. PacuéTsl mo popmynam XUMUYECKHX COETUHEHUI.
®u3nyecKkue 1 XUMUUECKHE ABJICHU. XUMHUECKas peaklus U €€ MIPU3HaKU. 3aKOH COXPaHEHMUSI
Macchl BellecTB. XuMudeckue ypaBHeHus. Kinaccudukamus XuMu4ueckix peakiuii (coeqnuHeHus,
pa3lioKeHUs1, 3aMEILICHUs, 0OOMEHA).

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUECKOH MOCYy 101, paBuiaMu paboThl B
nabopaTopuu U puéMaMu 0OpaIieHus ¢ 1a00paToOpHBIM 000pyIOBAaHUEM, U3YUCHUE U
onucanue (PU3MYECKUX CBOMCTB 00pa3I[0B HEOPraHUYECKUX BELIECTB, HA0M0IeHnEe (PU3UUECKUX
(nmaBieHME BOCKA, TastHUE JIbJA, pacCTHpaHHUE caxapa B CTYIIKE, KUIIEHUE U KOHJ/IEHCAIUs BOJIbI)
U XUMUYECKUX (TOPEHHE CBEYH, IPOKAIMBAHUE MEIHOW TPOBOJIOKH, B3aUMOICHCTBHE Mea ¢
KHCJIOTOW) SIBJICHUM, HAOIIO/IEHNE U OMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIIUM
(paznmoskeHue caxapa, B3aUMOJICHCTBIE CEPHON KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHe
ruapokcuaa Meau (1) npu HarpeBanuu, B3auMozAecTBHE kele3a ¢ pactBopoM conu meau (11),
U3y4YEeHHE CIIOCOOOB pa3zeNieHus: cMeceil (C MOMOIIbI0 MarHuTa, (GUIbTPOBaHUE, BHIIAPUBAHHE,
JTUCTUIUISAINS, XpoMaTorpadusi), MpOBEACHNE OYUCTKYA TOBAPEHHOM COJN, HAOIIOACHUE 1
ONHMCaHUE PE3yJIbTATOB MIPOBEACHUS OIbITA, WIUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACCHhlI,
CO31aHHE MOJIETIe MOJIEKYJ (ILIapOCTEPKHEBBIX).

Baxxneiiine npeacTaBuTENN HEOPraHMYECKUX BEIIECTB.

Bo3snyx - cmech razoB. CoctaB Bo3yxa. Kucinopos - a1eMeHT U IpocToe BEIIECTBO.
Haxoxnenue kuciaopojia B mpupojie, Pu3ndeckie U XUMHUYEeCKHe CBOMCTBA (PeaKkI[uu TOPEHus).
Oxkcuppl. [Ipumenenue kuciaopoa. CriocoObl OMyUYeHUs! KUCIOPOa B JIaOOpaTOpHH U
MpOMBIIIIEHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H - aluioTpornHas MoaupuKaius
KHCIJIOPOJIA.

TennoBoit 3 pexT XuMudIeckon peakiiu, TEPMOXUMHUECKUE YPABHEHUS, DK30- U
AHI0TEPMUYECKUE peaKIMK. TOIINBO: Yrojib U METaH. 3arps3HeHUE BO3lyXa, YCUJICHHE
NapHUKOBOTO 3P deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon - anement u npoctoe BemiectBo. Haxoxnenue Boioposa B npupoae, Gpunueckue u
XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CITOCOOBI omyueHusi. KucioTel u comu.

Mousipablii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

dusnyeckue cBorcTBa BOAbI. Bona kak pactBopureins. PactBopel. HacklmenHbie u
HEHACBHIIIEHHbIE pacTBOPHI. PacTBOpUMOCTH BeliecTB B Bojie. MaccoBast 10Jis BEllecTBa B
pacTBope. XUMHUECKUE CBOMCTBA BOAbl. OcHOBaHMs. PoJib pacTBOPOB B MPUPOJIE U B KUZHU
yenoBeka. KpyroBopot Bojbl B pupo/ie. 3arps3HeHne NpUpoAHbIX BojA. OXpaHa U O4HMCTKa
MPUPOIHBIX BOJ.

Knaccudukanust Heopranndeckux coequnennid. Oxcuapbl. Knaccuduxarus okcuoB:
cojieoOpa3zyroue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHBbIE) U HecoseoOpasytomue. Homenkiatypa
okcu10B. du3nyeckre U XMMUUYECKHe CBocTBa okcuoB. [lonyueHne okcuaos.

OcnoBanwus. Knaccudukanus oCHOBaHUN: MIENTOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Howmenknartypa ocHoBanuil. du3znueckre U XMUMHUYECKHUE CBOMCTBA OCHOBaHU. [lomyuenue
OCHOBAaHUM.

Kucnotel. Kmaccudukanus kucinor. Homenkmarypa kuciaor. @u3ndeckue 1 XUMHIECKUE
cBoiicTBa kuciot. Psan akruBHoctu metauioB H.H. bekerosa. [lomy4yenue kucior.

Conu. Homenkiarypa cosneil.



du3nyecKue 1 XMMUYECcKue cBoiicTBa coneil. [Tlonydenue coneil.

['eHeTnyeckas CBSI3b MEXAY KJaCCAMU HEOPTaHUUECKUX COECAMHEHUM.

XHUMHUYECKUH HKCIIEPUMEHT: KaUeCTBEHHOE OIPEACIIEHUE COACPKAHUS KUCIOPOIa B BO3AYXE,
HoJy4eHue, cooupanue, pacro3HaBaHUe U U3y4eHUE CBOMCTB KHCIOPO/a, HabIroeHne
B3aUMO/ICVCTBUS BELLIECTB C KMCJIOPOJIOM U YCIOBUS BO3HUKHOBEHHUSI U IPEKPALEHUSI TOPEHUS
(moxapa), 03HaKOMJICHHE ¢ 00pa3IaMi OKCHJIOB M OITUCAHKE UX CBOWCTB, TIOJTyUYEHUE,
coOupaHue, pacro3HaBaHue U U3yYeHUE CBOMCTB BOOpOa (TOPEHHE), B3aUMO/ICHCTBIE
BostopoJia ¢ okcuom Meau (II) (BoO3MOXKHO HCTIONb30BaHUE BUICOMATEPHAIIOB), HAOIIOICHHE
00pas3110B BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIEI0BaHNE OCOOCHHOCTEN paCTBOPEHUS BEIIECTB C
Pa3JIMYHON PaCTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMPEACIIEHHON MAaCCOBOU J10IEN
pPacTBOPEHHOIO BEUIECTBA, B3aUMOJICHCTBUE BOJIBI C METAIJIAMU (HAaTPHUEM U KaJIbIIUEM )
(BO3MO’KHO MCIOJIH30BAHUE BHICOMATEPUAIIOB), UCCIIEIOBAaHIE 00PA3I0B HEOPraHUYECKHIX
BEIIECTB PA3IMYHbIX KJIACCOB, HA0JI0IEHNE U3MEHEHUSI OKPACKH UHUKAaTOPOB B pacTBOPax
KHCJIOT U I11e04el, u3yueHue B3aumoieicTBus okcua meau (I1) ¢ pactBopom cepHOi KUCIOTHI,
KHCJIOT C METaJJIaMH, PeaKUUi HEUTpaau3alunu, NoJIy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJTHOTO METajlla APYTUM U3 pacTBOpa COJIU, PELLIEHUE SKCIIEPUMEHTANIbHBIX 33/]1a4
1o teme «BaxxHeillne Kiaccbl HEOPraHUYECKUX COCTUHEHUID).

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema xXumMudeckux 3aeMeHToB .M. Menneneesa.
Crpoenue atoMoB. XuMuueckas cBsi3b. OKHCIUTEIbHOBOCCTAHOBUTEIBHBIE PEAKIIMH.

[IepBble NOMBITKY KJIACCU(PUKALUU XUMUYECKUX IEMEHTOB. [IoHsATHE O Irpynnax CXOAHbIX
3JIEMEHTOB (ILEIOYHbIE U MIET0YHO3EMENbHBIE METAILIbI, TAIOT€HbI, UHEPTHHIE Ta3bl).
DJeMEeHTHI, KOTOpBIE 00pa3yIoT aM(oTepHbIE OKCUIBI M THIPOKCHIBI.

[lepunonnueckuii 3akoH. [leprnonnueckas cucrema xumnueckux 3nemeHToB .M. Menneneena.
Kopotkonepruonnas u jymmHHONeprotHast popmel [leproandeckoit cucTeMbl XUMHUECKUX
aneMeHToB /.M. Menneneesa. [lepuoast u rpynnel. @u3znueckuii CMbICI ITOPSAAKOBOTO HOMEPA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX siziep. M30Tonsl. JnekTpoHsl. CTpOEHUE 3IEKTPOHHBIX
000510ueK aTOMOB TIepBbIX 20 xuMHuueckux s1emeHToB Ilepuonnueckoit cuctemsr JI. .
MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO 3JIEMEHTA IO €ro MoJIokeHUIo B [lepuoandeckoit
cucreme JI.1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMSI paJNyCca aTOMOB XUMUYECKUX IEMEHTOB, METAJUIMUECKUX U
HEMETAJUTMYECKUX CBOMCTB 110 rpyIilaM U nepuojam. 3uadenue [lepuoguueckoro 3akoHa u
[Teproanueckoi CUCTEMbI XUMHUYECKUX JIEMEHTOB JIJIsl pa3BUTHS HayKU U npakTuku. .M.
Memnzenees - y4€HbIN U TPAKIAHHH.

Xumnueckas cBs3b. KoBaneHTHas (moJsipHas M HENOJSPHAas) CBA3b. DIEKTPOOTPULIATETBHOCTD
XUMHYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenb okucienns. OKUCIUTENbHO-BOCCTAHOBUTENBbHBIE peakuy. [Iporeccs! okucienns u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

XUMHUECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3IOB BEUIECTB METAJUIOB U HEMETAJIIIOB,
B3aMMOJIeICTBHIE THAPOKCUIA IMHKA C paCTBOPAMHU KHUCIIOT U 11IeJI04€eil, MPOBeIEHUE OIBITOB,
WITIOCTPUPYIOIINX MTPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakLuil (TOpeHue, peakiuu
pa3I0KEeHUs], COeTUHEHN ).

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBSA3€H PU N3YYEHUN XMMHUU B 8 KJ1acCe OCYIIECTBIISIETCS Yepes
UCIIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U TOHATHH, SIBISIOIIUXCS
CUCTEMHBIMU JIJISl OTJENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYUHBIH (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, KilaccuuKaIus, nepuoJu4HOCTb, Ha0II0IeHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,
PaIuOaKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUN 3apsl, BELIECTBO, TEJIO, 00BEM, arperaTHOE



COCTOSTHUE BEILIECTBA, a3, (pu3nuecKkre BETUYUHbI, €AUHUIIBI U3MEPEHHS, KOCMOC, IIJIaHETHI,
3BE361, ComHIle.
buonorus: ¢porocunTes, npixanue, ouocdepa.
['eorpadus: armocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TIOPOBI, ITOJIE3HBIE UCKOTIAEMBbIE,
TOILIMBO, BOJHBIE PECYPCHI.

COJAEPXXAHUE OBYYEHMUA B 9 KJIACCE
BemecTBo n xumMuueckas peaxiusi.
Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux anemeHToB .M. Menneneesa.
CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XUMUYECKHX AJIEMEHTOB MEPBBIX
TPEX MEePHOAOB, KallUs, KAJBIUI U UX COCAMHEHUI B COOTBETCTBUH C MOJIOKEHUEM DJIEMEHTOB B
[lepuoanueckoii cucreMe U CTPOCHUEM UX aTOMOB.
CrpoeHre BelecTBa: BUIbI XUMUYECKON CBSI3U. THIIBI KPUCTAIUTMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOICTB BellleCTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U BUJ]Aa XUMUYECKON CBA3H.
Knaccugukarus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XMUMHUECKUE CBOWCTBA BEUIECTB,
OTHOCSIIIMXCS K Pa3IMYHBIM KJIACCaM HEOPTaHUYECKUX COCIMHEHUN, TeHETHUECKas CBA3b
HEOPTraHMYECKUX BEIIECTB.
Knaccudukanus XuMHUeCKUX peaklui o pa3iInyHbIM MPU3HAKaM (TI0 YHCITy U COCTaBY
YYaCTBYIOUIMX B PEAKIH BEUIECTB, 110 TEIIOBOMY 3(P(EKTy, 10 N3MEHEHUIO CTENCHEN
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, IO YYaCTHIO KaTanu3aTopa). JK30- U
OHJIOTEPMHUYECKHE PEAKIINH, TEPMOXHUMUYECCKHIE YPAaBHEHUSI.
[TonsiTre o ckopocT XUMHUUYECKOH peakuuu. [lonarue 06 oOpaTUMbIX U HEOOPATUMBIX
XUMHUYECKHX peaknusx. [IoHATHe 0 TOMOTeHHBIX U TeTePOreHHBIX peakiusax. [lonsaTue o
karanuse. [lonsatue o XumMuueckoMm paBHOBecHH. DaKTOPHI, BIUAIONINE HA CKOPOCTh
XUMHYECKON PEeaKUH U MOJ0KEHUE XUMUIECKOTO PABHOBECHS.
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, FIEKTPOHHBINA OalaHC OKHCIUTENBHO-
BOCCTaHOBUTENbHOW peaknnu. CocTaBiieHUe YpaBHEHH OKUCIUTEIbHO-BOCCTAHOBUTEIIEHBIX
peaxIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.
Teopust HIEKTPOITUTHICCKON TUCCOIMALINH. DIEKTPOIUTH M HEANIEKTPOIUTHL. KaTHOHHI,
AHUOHBI. MeXaHHU3M JAUCCOIMAIINU BEUIECTB C Pa3IMUYHBIMU BHIaAMU XHMHUYECKOM CBSI3U.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.
Peakunu nonHoro oOMeHa. Y coBHsI MPOTEKaHUs peakluii HOHHOTO OOMEHa, MOJIHBIE U
COKpalEHHbIE HOHHBIE YpaBHEHMsI peakunii. CBOCTBa KMCIIOT, OCHOBAHUM U COJIEH B CBETE
MIPEJICTaBICHU 00 IIEKTPOIUTUYECKON nucconnanuu. KauecTBeHHbIE peakiliy Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.
XUMUYECKUH IKCIEPUMEHT: 03HAKOMIIEHUE C MOAETSMU KPUCTAIITMUYECKHUX PEIIETOK
HEOPraHMYECKUX BEIIECTB - METAJUIOB M HEMETAJUIOB (IpaduTa 1 aiMas3a), CII0KHBIX BEIIECTB
(x70puaa HATpUA), KCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakluu oT
BO3/ICUCTBUS pa3IHIHBIX (DaKTOPOB, NCCIIEAOBAHKE MIEKTPOITPOBOTHOCTH PACTBOPOB BEIIIECTB,
npoliecca IMCCOIUAIMU KUCIIOT, IIeJ04Yel U coseit (BO3MOKHO HCIIOIb30BaHUE
BUIEOMATEPHAJIOB), TPOBEJICHNE OIBITOB, MIUTIOCTPUPYIONINX MPU3HAKU TIPOTEKAHUS PEaKITHiA
MOHHOTO 0OMeHa (0O0pazoBaHue OCajKa, BBICICHUE Ta3a, 00pa30BaHUE BOJIbI), OIMBITOB,
WLTIOCTPUPYIOMINX MTPUMEPHI OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX peakuil (TOpeHue, peaKkinu
pasNIoKEHUs], COETUHEHNUs ), pacliO3HaBaHUE HEOPTaHMYECKUX BEIIECTB C MOMOIIBIO
KaueCTBCHHBIX PEaKIUii Ha HOHBI, PeIICHUE SKCIICPUMEHTAIBHBIX 3a]1a4.
Hemeranns! 1 ux coeTMHEHUS.
OO0mrast xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIE CTETICHU
okucnenus. CtpoeHne u pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB - TaJOr€HOB. XUMHUYECKUE
CBOIICTBA Ha IpUMepe XJIopa (B3auMOJIeHCTBHE C METAJUTAMU, HEMETAJUTAMH, IEI0YaMH ).
Xnoposonopos. ComistHas KUCI0Ta, XMMUYECKHE CBOMCTBA, OJy4YeHUE, TpUMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJIOPO/Ia HA OPTaHU3M uelloBeka. BaxkHelme XJI0pyu/Ibl U UX HaX0XKACHHUE B
pUpoe.



OO6mas xapaktepuctrka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIICHN OKUCIICHUS.

Crtpoenue u ¢pusznyeckue CBOWCTBA MPOCTHIX BEIIECTB - KUCIOPOIa U cepbl. AJIIOTPOIHbBIE

Mo (HUKAIIH KHCIIOPO/a U Cepbl. XUMUYECKHE CBOMCTBA cepbl. CEpOBOIOPO/I, CTPOCHHE,
buznueckue u xumudeckre cBoicTBa. OKCUABI Cepbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCHIOB.
CepHnas kucioTa, Gpu3nIecKue 1 XUMHYECKHE CBOMCTBA (00IIHMe KaK MPeICTaBUTEIN Kilacca
KHCIIOT U crienuduueckre). XUMUYECKUE PeaKIliHy, JIeKallle B OCHOBE TPOMBIIIJICHHOTO
croco0a MoJly4eHust CEpHON KUCIIOTBHI.

[Tpumenenue. Cosn CepHOI KUCIIOTHI, KaYeCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
Cepbl U €€ COCIMHEHMH B IpUpoAe. XUMUYECKOE 3arps3HEHUE OKPYIKAIOIIEH CPebl
COEIMHEHUSIMU Cepbl (KUCIOTHBIEC OXKIH, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOHI €ro
IPeOTBPALICHHUS.

O61mas xapakrepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE
CTETICHU OKUCIICHUSI.

A30T, paciipocTpaHeHue B Ipupojie, pu3ndeckue u Xumuaeckue cBoiictsa. KpyroBopot asora B
npupoje. AMMHAK, ero pU3MUecKue U XUMUYEeCKHe CBOHCTBA, OJydeHrne U nmpumenenue. Conu
aMMOHHSI, UX PU3NYECKHE U XUMHUECKHUE CBOICTBa, pruMeHeHne. KauecTBeHHast peakius Ha
WOHBI aMMOHUS. A30THAsI KUCIIOTa, € ToyueHue, (U3nIeckue 1 XMMHIECKUEe CBOMCTBA (00mIHe
KaK MpeACTaBUTENS Kiacca KUCIOT U cnenuduueckue). Mcmnonp3oBaHue HUTPATOB U COe
AMMOHHUS B KQU€CTBE MUHEPAIBHBIX YA00peHNd. XMMHUYECKOe 3arps3HEeHIE OKPY KaIoIIeh
Cpelbl COeTMHEHUAMU a30Ta (KUCIOTHBIE IO/, 3arPSI3HEHNE BO3/yXa, IOYBBI U BOJOEMOB).
docdop, ammorpornHbie MogUbUKaK hocdopa, PU3nIecKre U XUMHUIEeCKHe CBOMCTBA. OKCH
docdopa (V) u pochopras kucnora, hpuznyecKue 1 XMUMUIECKHUE CBOWCTBA, MOJTYUYCHHE.
Hcnonp3oBanue GocdaToB B KaueCTBE MUHEPATBHBIX YI00PEHUIA.

O6mmas xapakrepuctuka 31eMeHToB [VA-rpymmbsl. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUSI.

VYraepon, amuioTponHble MOAUGUKALIMH, PACIPOCTPAHEHUE B IPUPOJIE, (prU3nUYecKre U
XHUMHYeCKHe cBoiicTBa. AncopOius. KpyroBopot yraepona B npupose. OKCHIBI yIiiepoaa, ux
buznyecKkrue 1 XUMUYEeCKHe CBOMCTBA, IEHCTBUE HA KUBBIE OPTaHU3MBI, TOTYYCHHUE U
MpUMEHEHHEe. DKOJIOTHYECKUE MPOoOIeMbl, CBI3aHHbIE C OKcuaoM yrieposa (IV), runoresa
IJ100abHOTO MOTEIUICHUs KITUMaTa, MapHUKOBBINA 3P deKT. YToIbHas KUCI0Ta U €€ COJIU, UX
¢u3nUeckre 1 XUMHYECKHE CBOMCTBA, MOJyuYeHNe U MpuMeHeHne. KauecTBeHHas peakius Ha
KapOoHaT-HoHKL. Vcronb30BaHne kKapOOHATOB B OBITY, METUITMHE, TPOMBIIIIIEHHOCTH U
CEJIBCKOM XO35IMCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEAUHEHUAX yriepoaa (MeTaH,
9TaH, 3TUJIEH, alleTHIICH, dTAHOJI, TIIMIEPHUH, YKCyCHast KUCIOTa). [IprupoIHbIe HICTOUHUKH
YTIEBOA0POAOB (Yroib, MPUPOIHBIN Ta3, HE(PTH), MPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY W ITPOMBIIIJICHHOCTH.

[TonsiTrie 0 OMOIIOTUYECKU BAXKHBIX BEIIECTBAX: XKUPAX, OeIKax, yriaeBoiax - U UX POJIH B KU3HH
YenoBeka. MarepuaabHOE €IUHCTBO OPTaHHYECKUX U HEOPTaHUIECKUX COSTUHEHHA.

KpemHuii, ero ¢pusndeckrue 1 XUMHUYECKUE CBOICTBA, MoIydyeHue U npuMeHenrne. CoeiMHEeHUs
KpeMHus B npupoje. O0uiue npeacrapieHus 00 okcue kpeMHus(1Y) u kpeMHUEBOM KUCIIOTe.
Cunukatsl, UX UCIIOJIb30BaHUE B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH. BaxkHei e
CTPOUTEIIbHBIE MaTepHAIIbl: KepaMHUKa, CTEKJIO, IIEMEHT, O€TOH, xene300eToH. [Ipobiaemsr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HU.
XUMHUYECKUH SKCIEPUMEHT: U3ydeHne 00pa3I[0B HEOPraHMUYECKUX BEIIECTB, CBOMCTB COISTHON
KHUCTIOTHI, MPOBE/IEHNE KaY€CTBEHHBIX PEAKINil Ha XJIOPU/I-UOHBI M HAOII0IeHNE TIPU3HAKOB MX
MIPOTEKAHMUS, OIBITHI, OTPAXKAIOIINE (PU3NIECKUE U XMMUYECKHE CBOWCTBA TAJIOTEHOB U MX
COEMHEHUH (BO3MOKHO UCIIOJIb30BaHUE BUICOMATEPHATIOB), O3HAKOMIIEHHE ¢ 00pa3zliaMu
XJIOPUOB (TAJIOTEHUIOB), 03HAKOMJICHHE ¢ 00pa3IiaMu Cephl U €€ COCTMHEHUSIMU (BO3MOYKHO
UCIIOJIb30BaHUE BHICOMATEPHAIIOB), HAOIIOIEHHE Tpoliecca OOYTIIMBAaHUS caxapa Moj
JIEUCTBUEM KOHLIEHTPUPOBAHHOMN CEPHOM KUCIIOTHI, U3YYEHUE XUMUYECKUX CBOMCTB



pa3z0aBIEHHON CEPHOU KHUCIJIOTHI, MPOBEACHUE KAYECTBEHHON PEaKIIMU Ha CyJIb(aT-uoH U
HaOJI0/IeHUE TPU3HAKa €€ IPOTEKaHMsI, O3HAKOMIICHUE C (PHU3UIECKIMH CBOMCTBAMU a30Ta,
dbocdopa 1 Ux CoeTMHEHUH (BO3MOKHO UCIOJIb30BAaHUE BUICOMATEPHATIOB), OOpa3liaMu
a30THBIX 1 (pochOpHBIX yI0OpEeHUHt, MOTyYeHne, COOMpaHUe, pacliO3HABAHUE U U3YUCHHE
CBOICTB aMMHaKa, MIPOBEJIEHUE KAUECTBEHHBIX PEaKIiii HA NOH aMMOHUS U GocdaT-uoH u
M3y4YECHHUE TPU3HAKOB UX NMPOTEKAHMUs, B3AUMOJICHCTBUE KOHLEHTPUPOBAHHON a30THOW KUCIIOTBI
C MeJibl0 (BO3MOKHO UCIOJIb30BaHUE BUACOMATEPUAIIOB), U3yUYEeHUE MOJIENIeH KPUCTAIITNYECKUX
peméTok anMasa, rpadura, QyuiepeHa, 03HaKOMICHHE C TIPOIIECCOM aICOPOIIMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MTPOTUBOTa3a, MOJIy4eHUe, COONpaHue,
pacro3HaBaHUE U MU3yYEHUE CBOMCTB YIJIEKUCIIOT0 ra3a, IPOBEICHUE KAUECTBEHHBIX PEAKIIUN HA
KapOOHAT ¥ CUJIMKAT-UOHBI U U3YYEHHE TPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKUHUEN CUIMKATHOW NPOMBIIIJIEHHOCTH, PELIEHUE KCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxHelmue HeMeTaIbl U UX COCAUHEHUS.

Mertauibl ¥ UX COEAMHEHUS.

OO61mas xapakTepucTUKa XUMHUYECKUX JIEMEHTOB - METAJJIOB HA OCHOBAHUHU WX TOJIOKECHHUS B
Ilepuonnueckoi cucreMe XuMU4YecKux ieMeHToB [ M. MenzeneeBa u cTpoeHus: aTOMOB.
Crpoenue metamioB. MeTtaminueckast CBs3b U METAIINYECKAsE KPUCTAJUIMYECKAs PEeIIETKa.
DIEKTPOXUMUYECKUN Psil HAMPSHKEHU MeTaiioB. Dusnyeckne U XMMUYECKUE CBOMCTBA
MeTaisioB. O61mue crnocoObl mofyueHus: MeTayioB. [loHsTHE 0 KOPPO3UK METAIIOB, OCHOBHBIE
CHOCOOBI 3aIMUTHI UX OT Koppo3un. CrutaBbl (CTalb, YyT'yH, TIOPATIOMUHHNA, OpOH3a) U UX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounbie MeTaiIbl: TONOKEeHUE B [lepronueckoi cucrteme XuMuyeckux 3yemeHToB [1.1.
MeneneeBa, CTpOEHUE UX ATOMOB, HAXOKJEHUE B Npupojie. PU3NYECKHe U XUMUYECKHE
CBOMCTBa (Ha IpUMepe HATpus U Kayust). OKCUABI U THAPOKCUIBI HAaTpUA U Kanud. [I[pumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUN.

[IlenoyHoO3eMeNbHBIE METAIUIBI MArHUM M KaJIbLIMI: TTOJI0)KeHHE B [leproauyueckoil cucreme
XuMHudeckux aneMeHToB .M. MenneneeBa, CTpoeHUE UX aTOMOB, HaX0KJICHUE B IIPUPOJIE.
DuU3NYECKNE U XUMUYECKHE CBOMCTBA MArHUs U KaJlblMd. BaxkHenne COeTMHEHUS KaIblHs
(oxcun, ruapokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmtoMuHui: nonoxxenue B [lepuonnueckoil cucreme XxuMuueckux anemenTon J[. 1.
MenpneneeBa, CTpOEHUE aTOMa, HAXO0XKAEHNUE B IpUpoe. PU3NYEeCKue U XUMUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA U THUIPOKCHIA AITFOMUHUS.

Keneso: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemenTon .M. Menneneena,
CTPOEHUE aTOMa, HAXOXKJeHHE B Ipupoae. u3znueckne U XUMUYECKHE CBOMCTBA JKeJe3a.
Oxkcunsl, ruapokcuabl u conu conu xenesa (1) u xenesa (II1), ux cocras, cBoiicTBa u
MOJTy4YEHHUE.

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHUE C 00pa3liaMy METAIIJIOB U CIUIABOB, UX
(U3UYECKUMHU CBOMCTBAMH, H3yUYCHHUE PE3YIIHbTATOB KOPPO3UN METAIOB (BO3MOYKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCH/Ia KaIbIUsl M HATPHS
C BOJIOM (BO3MOYKHO MCTIOJE30BaHUE BUIECOMATEPUATIOB), UCCIIEOBAaHUE CBOMCTB KECTKON BOIBI,
npoliecca TOPEeHUsl JKeJe3a B KUCI0po/ie (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB IPOTEKAHMS KAYECTBEHHBIX PEAKIIMii Ha HOHBI (MarHusl, KaJbIIHs, ATFOMUHUS, ITUHKA,
xenesa (II) u xxenesa (II), menu (I1), HabnroAeHNUE U ONMKCAaHUE TPOIIECCOB OKPAIIUBAHUS
TJIaMEHU MOHAMU HATPHsI, KAIHS ¥ KaJIbIUs (BO3MOXKHO MCTIOJb30BaHUE BUICOMATEPHATIOB),
uccienoBanre aM()OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS U THIPOKCHIA [IMHKA, PEIICHUE
AKCIEPUMEHTAIBHBIX 33714 M0 TeMe « BakHeNme MeTaJlIbl M UX COCTMHEHUSI.

XUMUS U OKpY’Karollas cpea.

BemecTBa u MmaTepuaibl B TOBCETHEBHOM XKU3HU YeJIOBEKa. be3onmacHoe ncnoabp30BaHne
BEIIIECTB U XMMHYECKUX peakiuii B ObITy. [IepBas HOMOIIb MPH XUMUYECKUX 0KOTaX H
OTPABJICHUSIX.

XUMHUECKOE 3arps3HEHUE OKPY KaIOIIeH cpebl (MpeaesibHast 10MyCTUMasi KOHLIEHTpalus
BemecTB (nanee - [1/1K). Ponbs XxuMun B penieHur SKOJIOTHIECKUX TTPOOIIeM.



XHUMHUYECKUHN DKCIIEPUMEHT: U3yueHre 00pa3IoB MaTeprasoB (CTEKIIO, CIIJIaBbl METAJIJIOB,
MOJIMMEPHBIE MAaTEPHUAJIbI).
MexnpenMeTHbIE CBS3U.
Peanuzanus MexXnpeAMETHBIX CBA3EH NPU U3yUYEHUH XUMUU B 9 KIIacCe OCYLIECTBIISETCS Yepe3
HCITOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATHM, TaK U MOHATHH, SIBIISIOIINXCS
CHUCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.
OO01mue ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHsI, aHAJIU3,
CUHTE3, KiaccuuKaIms, NepruoJuIHOCTh, HA0IIOICHNE, SKCTICPUMEHT, MOICTUPOBAHHE,
HU3MEPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOJIOTHS, MaTEPHAIIHI.
®dusnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUYECKHI 3aps i, TPOBOJHUKH, TTOJTYIIPOBOJHUKH,
JUDIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3,
pacTBOp, PaCTBOPUMOCTD, KPUCTAITMYECKAsT PEIIETKA, CTUIaBhI, (PU3NUCCKUEC BETUINHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.
buonorus: porocunres, npixanue, 6nochepa, skocucTemMa, MUHEpaJIbHbIE YA0OOPEHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEILIECTBA.
I'eorpadus: armocdepa, runpocdepa, MUHEpPaAIbl, TOPHBIE TOPOJIBI, TIOJIE3HBIC HCKOITAeMBbIE,
TOILIMBO, BOJIHBIE PECYPCHI.

3) IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHMUS ITPOI'PAMMBI YYEBHOI'O

NPEIMETA «XUMMUS» HA YPOBHE OO0

H3ydyeHne XMMHUH Ha yPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs HAIMIPABICHO HA JOCTUKCHHE
00y4aroUMMUCS THYHOCTHBIX, METAPEIMETHBIX U NMPEAMETHBIX PE3YJIHbTATOB OCBOCHUS
y4eOHOT0 MpeaMeTa.
JJUUHOCTHBIE PE3YJIBTATBI
JInaHOCTHBIE pe3yIbTaThl OCBOSHHS MPOTrPaMMbl OCHOBHOTO O0IIIET0 00pa30BaHus JOCTUTAIOTCS
B X0J1¢ 00y4YEHUsI XUMUHU B €JUHCTBE YU€OHON U BOCITUTATEIHHOU JIEATETLHOCTH B COOTBETCTBUH
C TPAIULIMOHHBIMU POCCUMCKUMU COIIMOKYJIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHIMHU B OOIIECTBE MTPaBUIaMU U HOPMaMH TIOBEJICHHS U CTIOCOOCTBYIOT
MpoleccaM caMONO3HAHM, CAaMOPA3BUTHSI M COIMANTU3AIIUN 00yYatOIIUXCSl.
JIugHOCTHBIE PE3YNIBTATH OTPAXKAIOT TOTOBHOCTH 00YYAIOIIUXCSI PYKOBOJICTBOBATHCSI CUCTEMOM
MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PACIIUPEHUE ONbITA AEATEILHOCTH Ha €€ OCHOBE, B T.4.
B YaCTU:
1. [TaTpnoTH4YECKOTrO BOCIIUTAHUS:
- IICHHOCTHOT'O OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYyIHOMY
HACJIETUIO, TOHWMaHUs 3HAYeHUSI XUMUYECKON HAYKH B KU3HU COBPEMEHHOTO 00IIeCTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(POpMaIIen 0 MepeIOBbIX JOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBOH M OTE€UYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE
MHpa U O0IIECTBA;
2. I'pask1aHCKOTO BOCTIMTAHMUSI:
- PEJICTABJICHUS O COIMATLHBIX HOPMaX M MPaBWIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, Y4eOHO-
MCCJIEI0BATENbCKOM, TBOPUYECKOM M IPYTUX BUIAX JIEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOH JIeATEeIbHOCTHU TPU BHITIOJTHEHUH YI€OHBIX, IO3HABATEIHHBIX 33/1a4, BHITIOTHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB, CO3/JaHUN YI€OHBIX MMPOCKTOB, CTPEMJICHHUS K B3aHMOIIOHIMAaHHUIO
¥ B3aUMOTIOMOIIIH B MPOILIeCCe 3TOM y4eOHOH 1eaTeIbHOCTH, TOTOBHOCTH OI[CHUBATh CBOE
MOBEJICHUE U TIOCTYIIKM CBOMX TOBAPHIIECH C MO3UIIMM HPABCTBEHHBIX U TTPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCJEICTBUI MOCTYIKOB;
3. LleHHOCTH Hay4YHOTO MMO3HAHUS:
- MUPOBO33PEHUYECKUX MPECTABICHUN O BEIIECTBE U XUMHUECKOM pEaKIMK, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABJISAIOIINX OCHOBY JIJIsi IOHUMaHUS CYIIHOCTH
HAYYHOW KapTUHBI MUPA, IPEJICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPOIBI,



B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOM CPEIoil, O POJIU XUMHUH B TO3HAHUU ITUX
3aKOHOMEPHOCTEH;

- I03HABaTEIbHBIX MOTUBOB, HAIIPABJIICHHBIX Ha MOJYyYE€HHE HOBBIX 3HAHUI 110 XUMHH,
HEOOXOIMMBIX [T 00BSICHEHUS HA0JII0JaeMbIX IPOIIECCOB U SIBJICHUH;

- I03HABATEIbHON, HHPOPMALIMOHHOM U YUTATEIbCKOM KYJIBTYPBI, B T.U. HABBIKOB
CaMOCTOSITENIbHON Pa0OThI C Y4eOHBIMU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYTHBIMH
TEXHUYECKUMHU CPeJICTBAaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

- HHTepeca K 00yUeHHIO U TO3HAHUIO, JIF0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pazoBaHuI0, TPOEKTHOM U UCCIIEOBATENIbCKON ACSITENbHOCTH, K OCO3HAHHOMY BBIOODPY
HANpaBJICHHOCTH M YPOBHs 00y4EHUS B TAJIbHEHINEM;

4. ®opmupoBaHus KyJIbTypbl 310POBbS:

- OCO3HAHMSI LIEHHOCTH KU3HU, OTBETCTBEHHOI'0 OTHOLIEHUS K CBOEMY 370POBbIO, YCTAHOBKHU HA
3JI0OpOBBII 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETPUSTHUS BPEIHBIX MPUBBIYECK
(ynorpe0GieHus aIKOTroJIsi, HAPKOTUKOB, KYPEHHs1), HEOOXOAUMOCTH COOIOACHNUS IPABUIT
0e30MacHOCTH NP OOPAICHUH ¢ XUMHUYECKUMH BEUIECTBAMH B ObITY U pealbHON KU3HHU;

5. TpyaoBoro BoCiuTaHus:

- HHTEpeca K MPaKTUIECKOMY H3yUeHUIo mpodeccuii U Tpyia pa3inyHOro Poja, YBaKEHHE K
TPYZy U pe3yJibTaTaM TPYJI0BOU JESATENbHOCTH, B T.4. HA OCHOBE IPUMEHEHMSI PEAMETHBIX
3HAHUU IO XMMHH, OCO3HAHHOTO BHIOOpa MHANBHUAYAIBHON TPAEKTOPUHU MPOAOKEHUS
00pa30oBaHUs ¢ YIETOM JIMIHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBECHHBIX
MHTEPECOB U NMOTPEeOHOCTEH, YCIEIIHON MpodeCCHOHATBHON ASSITETbHOCTU U Pa3BUTHS
HEOOXOIMMBIX YMEHHI, TOTOBHOCTh aJalITUPOBATHCSI B TPOGECCHOHATILHOMN Cpejie;

5. DKOJIOrM4eCKOro BOCIIUTAHUS:

- 9KOJIOTMYECKH 11€71€c000pa3HOro OTHOLIEHUS K IPUPOJIe KaK HCTOUHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CyIIeCTBOBaHHUS, TOHUMAaHHUA [IEHHOCTHU 3[J0POBOTO U OE30MacCHOT0 00pa3a KU3HHU,
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO,
0CO3HaHMsI IEHHOCTH COOJIIO/IEHHs ITpaBUil 0€30IacHOr0 MOBEICHHS ITPH padoTe C BEIECTBAMH,
a TaKKe B CUTYalMsSIX, YIPOXKAIOIIKX 370POBbIO U KU3HHU JIOJEH;

- CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOTyYaeMble IPU U3YUSHUH XUMHUH, JUIS PEIIeHus 3a1a4,
CBSI3aHHBIX C OKPY’KAIOIIEN MPUPOJIHON CPENOM, OBBILIEHNS YPOBHS YKOJIOTMYECKOM KYJIbTYPBI,
0CO3HaHMS INI00ATBHOTO XapakTepa 3KOJOrMYECKUX Npo0eM U MMyTel ux peuieHus
MIOCPEACTBOM METOJIOB XUMUU;

- KOJIOTUUECKOT0 MBILIUICHHS, YMEHHS pyKOBOJCTBOBATHCS UM B ITO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLIMATILHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeIMETHBIX Pe3yJIbTAaTOB BBIACISAIOT 3HAUUMBIE 11 (POPMUPOBAHUS
MHUPOBO33PEHUS O0IeHaYYHbIE TOHATHUS (3aKOH, TEOpUs, IPUHLIUI, TUIO0Te3a, (haKT, CUCTEMA,
MPOLIECC, SKCTIEPUMEHT U APYTOE.), KOTOPbIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
npeMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM U3 ATUX MPeIMETOB (POPMHUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayYHOU KapTUHE MHpA, U YHUBEpCaJIbHbIe yueOHbIE AelicTBUS (IT03HABATENIbHEIE,
KOMMYHHUKATHBHBIE, PETYJISTUBHBIE), KOTOPBIE 00ecTIednBa0T (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOI 1€ TeIbHOCTH.
ITo3naBarensHbie YV I:

VY obyuaromerocs OyayT chopMUPOBaHBI CIEAYIOIINE MO3HaBaTeNbHbIC Y Y /1

bazoBble mornueckue neMCTBUS:

- YMEHHE HUCII0JIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIEHUSI IPU OCBOCHUU 3HAHUM: PACKpbIBATh
CMBICJI XUMUYECKHUX MOHATUHN (BBIACIATh UX XapaKTepHbIE IPU3HAKH, YCTaHABIUBATh
B3aMMOCBS3b C IPYTUMH IMOHSATHSAMU), UCIIOJIB30BaTh MOHATHSA U1 OOBSICHEHUS OTJEJIbHbIX
(GakToB U SIBICHUM, BEIOUPATh OCHOBAHUS U KPUTEPUU ISl KJIacCU(PHUKAITIH XUMUIECKIX
BEILECTB U XUMUYECKUX PEAKLNN, yCTAHABIMBATH IPUUMHHO-CIIECICTBEHHBIE CBS3H MEXY
00BEKTaMU U3yUEHHSI, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIC, IETyKTUBHBIE, 110
AQHAJIOTMH ), IPOBOJIUTH BBIBOJIBI U 3aKIIIOUEHUS;



- YMEHHE IPUMEHSTH B IPOLIECCE MTO3HAHNUS ITOHATHUS (IIPEIMETHBIEC M METAaNPEAMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENIH, UCIIOJIb3yEMbIE B XUMHH, TIPE0OPa30BhIBATh HIIMPOKO
IPUMEHSEMbIC B XUMHH MOJEIbHBIE IIPEICTABIICHUS - XUMHUECKHUI 3HAK (CHMBOJI 3JIEMEHTA),
XuMH4eckast GopMyiia ¥ ypaBHEHHE XUMUYECKON PEaKINH - TIPU pEIIeHUH yaeOHO-
IIO3HABATENIbHBIX 33J[a4, C YIETOM 3THX MOJCIBHBIX IPEACTABICHUN BBISBISATH U
XapaKTepU30BaTh CyIIECTBECHHbIC PU3HAKHA U3y4aeMbIX O0BEKTOB - XUMHUECKUX BEIIECTB U
XMMHUYECKUX PEaKINi, BBISABIATH O0IIME 3aKOHOMEPHOCTH, TPUYMHHO-CIICICTBEHHBIC CBSA3U U
POTHBOPEUHSI B N3YYaEMBbIX MTPOLIECCAX U SBICHUSAX;

ba3oBble ucciaenoBaTenbCKIE AEHCTBHUS:

- YMEHHUE HCII0JIb30BaTh MMOCTABJICHHBIE BOPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKE B
Ka4ecTBE OCHOBBI 1151 JOPMHUPOBAHUS THITOTE3bI MO POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX
CYyXICHUN;

- IpUOOPETEHHE OTBITA 110 TUIAHMPOBAHHIO, OPTAaHU3AIMH U ITPOBEICHUIO YIEHUUECKUX
HKCIIEPUMEHTOB: YMEHHE HAOII0IaTh 32 XOJIOM IPOIIECcCa, CAMOCTOSTEIBHO MPOTHO3UPOBATH €T0
pe3ynbTat, GopMyIHpOBaTh 000OIIEHHS ¥ BEIBOABI IO PE3YJIbTaTaM MPOBEIEHHOTO OIIBITA,
UCCIIEIOBaHMS, COCTABIISATH OTYET O POICTAHHON padoTe;

Pa6ota ¢ nuadpopmanueii:

- YMEHHUE BHIOMPATh, aHATTU3UPOBATHh U MHTEPIPETUPOBATH MHPOPMALIUIO PA3TMYHBIX BHIOB U
(dopM npencTaBICHNUS, MOTYYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJIIPHAsS JINTEpaTypa
XHUMHYECKOTO COZIep KaHusl, CIIPABOYHBIE TOCOOUs, pecypchl IHTepHETa), KPUTUIECKH
OLICHMBATh TPOTHBOPEYMBYIO ¥ HEJOCTOBEPHYIO HH(POPMAIHIO;

- YMEHHUE IPUMEHAThH PA3IMYHBIC METO/IbI M 3aIIPOCHI IIPH TIOUCKE B 0TOOpe NH(OpMAIHH U
COOTBETCTBYIOIIHX JTAHHBIX, HEOOXOAMMBIX JUIsl BHIIOJHEHHS y4eOHBIX M ITO3HABATEIIbHBIX 3a/1a4
OTIpeNIeIEHHOTO THUIIA, TIPUOOPETEHHE OTBITAa B O0JIACTH UCIIOIH30BaHUS MH()OPMAITMOHHO-
KOMMYHHUKaTHBHBIX TEXHOJIOTHH, OBJIa/ICHHE KyJIbTypOl aKTUBHOT'O MCIIOJIb30BAHHS PAa3IMYHbBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BEIOMPATH ONTHMAIBHYIO ()OPMY TIPEACTABICHUS
UH(OPMALIMU U WITIOCTPUPOBATh pelllaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, InarpaMMaMH,
Ipyrumu popmamu rpa@uku 1 UX KOMOUHAILUSAMU;

- YMEHHUE UCII0JIb30BaTh U aHAJIM3UPOBATh B Ipollecce yUeOHOH U UCCIIe0BaTENbCKOM
NeSITeTFHOCTH WH(POPMAIIHIO O BIMSHUN POMBIIIJICHHOCTH, CEITHCKOTO XO3SHCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKpY>Karolle MPpUPOJHOM Cpeibl;

KommyHukatuBHbie Y'Y ][

VY obyuaromerocst 6yayT cpOpMHUPOBaHBI CIEAYIONIE KOMMYHUKaTUBHBIE Y Y [1:

- YMEHHUE 3a/1aBaTh BOMPOCHI (B X0/1€ Majora u (WIin) TUCKYCCHU) TIO CYIIECTBY 00CYyK1aeMOoin
TeMBI, (OPMYJINPOBATH CBOM NMPEI0KEHNSI OTHOCUTENILHO BBIMOJIHEHUS MPEI0KEHHON 3a/1auu;
- IpUOOpETEHNE OTBITA ITPE3CHTAIIUH PE3YIHTATOB BBITIOTHEHUSI XUMHUYECKOTO IKCIIEPUMEHTA
(;1rabopaTOpHOro OmbITa, 1a00paTOPHOI pabOTHI O MCCIIEJOBAHUIO CBOWCTB BELIECTB, yUeOHOTO
MIPOEKTA);

- 3AMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM MTO3HABATEIBHOM U UCCIIe10BaTEIbCKON
NEeSITeTHHOCTH TIPH PEIICHUH BO3HUKAIOIINX MTPOOJIeM Ha OCHOBE YUE€Ta OOIIMX MHTEPECOB H
COIJIACOBAHUS MO3ULUH (00CYX/1eHUs,, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMBD», KOOPAMHALUS
COBMECTHBIX JICHCTBUH, OTIpe/IeJICHNE KPUTEPHUEB TI0 OIIEHKE Ka4eCTBa BHITIOJTHEHHOW paboThI 1
Apyrue);

Perynarusueie YV /|

VY obyuaromerocst 6y yT cOpMHPOBAHBI CIEAYIONINE peryasTuBHbe Y'Y J1:

- YMEHHUE CaMOCTOSITEIIHFHO OMPEIEIISATh e eTeTbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIBHOCTD, BHIOMPATh
Haubosee 3¢ hekTUBHBIE CIOCOOBI pelIeHNs y4eOHBIX U MO3HABATEIbHBIX 33/1a4,
CaMOCTOSITENIFHO COCTAaBIIATh WJIM KOPPEKTUPOBATH MPEIOKEHHBIH aITOPUTM JAEHCTBHH MpU
BBITIOJTHEHUH 33aHUH ¢ YIETOM MOJyUYCHHUS HOBBIX 3HAHMH 00 M3y4aeMbIX 00bEKTax -
BEIIIECTBAX U PEaKIHIX, OLEHUBATh COOTBETCTBHUE MOJIyYEHHOTO Pe3yJIbTaTa 3asBICHHOM LIeH;
- YMEHHE HCIIOIb30BaTh U aHAIN3UPOBATh KOHTEKCTHI, TIPeJIaracMble B yCJIOBUH 3aJaHUI.



MNPEAMETHBIE PE3YJIBTATbBI
B cocraBe npenMeTHBIX Pe3yIbTATOB 110 OCBOCHUIO 0053aTEILHOIO COJCPKAHUS,
YCTaHOBJIEHHOTO (hefiepaabHoii pabouel mporpaMMoii, BEIIETISIOT: OCBOCHHBIE 00YyYarOIIUMHUCS
HayYHbIC 3HAHUS, YMEHHS U CIIOCOOBI ICHCTBHIMA, Crienu(pUIecKre sl MPeIMETHOM 0bIacTu
«XuMHsI», BUABL ACSITEILHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMUS, €M0 HHTEPIIPETALIUH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3JINYHBIX yYEOHBIX U HOBBIX CUTYAIHSIX.

8 KUIACC
K koH1ty o0y4enus B 8 kinacce y o0ygarorierocst Oyay copMUPOBAHBI CIEAYIONIUE MPEIMETHBIE
pe3yJIbTaThI [10 XUMUU:
- PaCKpBIBATh CMBIC]I OCHOBHBIX XUMUYECKUX MOHATUN: aTOM, MOJICKYJIa, XAMUYECKHH JIEMEHT,
IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, CMECH (OTHOPOAHAS U HEOJHOPO/IHAS ), BAJIGHTHOCTb,
OTHOCHTEJIbHAS aTOMHAs U MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAS
Macca, MaccoBasi 10JIsl XMMUYECKOI0 AJIEMEHTAa B COETUHEHUH, MOJIIPHBINA 00BEM, OKCHUJI,
KHCJIOTa, OCHOBAHHUE, COJIb, JICKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHHUS, XUMHUECKas
peakiusi, Ki1accuukays peakuuid: peakuy COeAMHEHUs, PeaKIIuN Pa3IoKEHUs, peakluu
3aMeIICHUs, peaKi 0OMeHa, IK30- U YHIOTEPMUUYECKHE PEAKIINH, TEIUIOBOU APPEKT peaKIuH,
AIpO aTOMa, SJIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTallb, pauyC aTOMa, XUMUYECKasi CBA3b,
MOJISIPHAS ¥ HEMOJISIpHAS KOBAJICHTHAS CBSI3b, NOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOP,
MaccoBasi 10Jis BellecTBa (MIPOLIEHTHAs! KOHIICHTPAIlHs) B PaCTBOPE;
- WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHIATUN U IPUMEHSTH STH ITOHITHUS
IIPY OMMCAHHUU BEUIECTB M UX MPEBPAIlCHUN;
- UCTIOJIH30BATh XUMHUYECKYIO0 CHMBOJIUKY JUIsl COCTABJICHUS (POPMYJI BELIECTB U YPaBHEHU I
XUMHYECKHUX PEaKIIHii;
- OTIPENIENSATh BAJIGHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTEIICHb OKHUCIICHUS
3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, TPUHAICKHOCTh BEIIECTB K OMpPeeIEHHOMY KJIacCy
COeMHEHUH 1Mo popMyIiam, BUJ XUMHUECKOW CBS3M (KOBAJICHTHAsI M NOHHAS) B HEOPTaHUIECKUX
COEIMHEHUSX;
- packpsiBaTh cMbici [lepuoandeckoro 3akona .M. MenaeneeBa: 1eMOHCTPUPOBATh
NOHUMaHHEe NePUOIUYECKOM 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX MOJIOKEHHS B
[Tepnomudeckoil cucteme, 3aKOHOB COXPAHEHHUST MACChI BEIIECTB, IIOCTOSTHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YU€HUsI, 3aKOHa ABOTaJpo, ONUCHIBATH M XapaKTEePHU30BaTh TAOIUUHYIO (popMy
[Tepromuveckoil CHCTEMbI XUMHYECKHIX DJIEMEHTOB: pa3IMyaTh MOHATHUS «TJIABHASI TOATPYIINa
(A-rpynma)» u «nodounas noarpymnmna (b-rpyrmma)», Masbie 1 O0JIbIINE TEPHO/IbI, COOTHOCHTb
0003HaueHHsI, KOTOpbIe UMEIOTCs B Tabmimie «Ileproanyeckasi cucTeMa XUMHUYECKHX JIEMEHTOB
J.1. MenzeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMUYECKHX 3JIEMEHTOB
(coctaB u 3apsy Aapa, 00IIIee YUCIIO AIEKTPOHOB U PACIIPEEIICHHE UX 10 SJIEKTPOHHBIM CIIOSIM);
- KJTacCU()UIUPOBATh XMMUYECKHE HJIEMEHThI, HEOPraHMUECKUE BELECTBA, XUMUYECKUE PEaKIUH
(TI0 YMCITY ¥ COCTAaBYy YYACTBYIOIIUX B PEAKITUU BEIIECTB, MO TEIIIOBOMY YD PeKTy);
- XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KIIACCOB,
TIOJITBEPIK/1asi OMTUCAHNE TIPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIHX
XUMHUYECKHX peaKluii;
- IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX KaYeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAaHUSI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;
- BEIYUCIIATH OTHOCUTEIFHYIO MOJIEKYJISIPHYIO H MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO JIOJTIO
XHUMHUYECKOT'0 3JIEMEHTA 10 (OopMyJie COSIMHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;
- IPUMEHATH OCHOBHBIE OIIEPAIIUN MBICITUTEIBHOM JIeTEIbHOCTH - aHAJIU3 U CUHTE3, CPAaBHEHUE,
00001IeHIE, CHCTEMATH3AINIO, KITACCH(UKAIINIO, BBISIBJICHUE TIPUUYNHHO-CIICICTBEHHBIX CBSA3EH -
JUIS U3yYEHUs! CBOICTB BEIIECTB M XMMUYECKHX PEaKIUi, eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS - HAOJIOIeHUE, U3MEPEHUE, MOCIMPOBAHNE, SKCIIEPUMEHT (peanbHbINA U
MBICJICHHBIN );



- cJIe1oBaTh MpaBUjIaM MOJIb30BaHUSI XUMUYECKOM MOCY10i U 1a00paTOpHBIM 000PYIOBaHUEM, a
TaK)Ke IpaBUIaM OOPALLEHUS C BEILIECTBAMHU B COOTBETCTBUH C MHCTPYKLHSAMHU 1O BBIITIOJIHEHUIO
71a00PAaTOPHBIX XMMHUYECKHX OIBITOB IO MOJTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(BoIOpoOJIa M KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM 10J1ei
PacTBOPEHHOTO BEIIECTBA, NIAHUPOBATH U IPOBOJUTH XUMUYECKHUE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PACTBOPOB ILEI0YEHN U KMCIOT ¢ HOMOIIbI UHAUKATOPOB (JIAKMYC,
dbeHondTanenH, METHIOPAHXK U IPYTHUE).

9 KUIACC
K konmy o6yuyenus B 9 kiacce y o0yuatomierocsi Oyay chopMUpOBaHbI CIEAYIONIUE MPEIMETHBIE
pE3yJIbTaThl 110 XUMUU:
- pacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKHUX MTOHATUN: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CJII0)KHOE BEIIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKMCIICHUSI, XAMUYECKAsl pEaKIUsl, XUMUUYECKasl CBS3b,
TETUIOBON (P PEKT peakuu, MOJIb, MOJSIPHBIA 00BEM, PACTBOP, IIEKTPOJIUTHI, HEIIEKTPOIIHUTEI,
AIEKTPOIUTUYECKAS AUCCOIHALINS, PEAKIIUU HOHHOTO OOMEHa, KaTajanu3aTop, XUMUYECKOe
paBHOBeECHE, 0OpaTHUMble U HEOOpAaTUMBbIE PEAKIIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakLMK, OKUCINUTEb, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJIEHUE, AJTIOTPOIUS,
aM(OTEPHOCTh, XUMHUYECKAs CBSI3b (KOBAJICHTHAs, MOHHAS, METAIUTMYECKAs ), KPUCTAITHYECKAs
pemeéTKa, KOppo3usi METAIIOB, CIUIABbl, CKOPOCTh XUMUUYECKOW PEaKLMU, IPEAEIIBHO
nonycrumas konuentpauus I1/1K Bemecrsa;
- WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH U IPUMEHSTh 3TH MOHATHS
IIPY OIIMCAHMU BELIECTB U UX MPEBPAIECHU;
- ACIIOJIb30BAaTh XUMHUYECKYIO CUMBOIIMKY Ui COCTaBleHUs! (OpMYII BEIIECTB U ypaBHEHUN
XUMHYECKHUX PEAKIUN;
- OIIPEEIIATh BAJICHTHOCTD U CTENEHb OKUCIECHUS XUMUYECKUX 3JIEMEHTOB B COEIUHEHUAX
Pa3IUYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K OINPeNeIEHHOMY KJIacCy COEAMHEHUM O
dbopMynaM, BUJ XUMHUYECKOU CBSA3H (KOBaJICHTHASI, MOHHASI, METAIITUYECKAs) B HEOPTaHUUECKUX
COEIMHEHUSX, 3aps]] HOHA 110 XUMUYECKOH GopMmyJie, XapaKTep Cpe/ibl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHMH, TUIl KPUCTAIUIMYECKOM pEelIETKH KOHKPETHOTO BEIIECTBA;
- packpsiBaTh cMmbici [lepuoanueckoro 3akona JI.M. MenaeneeBa u JeMOHCTPUPOBATH €0
MOHMMAaHUE: OTHMCHIBATh M XapaKTepru3oBaTh Tabnuunyto hopmy leproanyueckoit cuctemMsl
XUMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHITHS «TJIaBHas noarpynna (A-rpynmna)» u «no0ouHas
noarpynna (b-rpynmna)», mansie u 607bI1IKMe IEPUOABI, COOTHOCUTH 0003HAUEHHsI, KOTOPBIE
UMEIOTCS B IEPUOANYECKOM TalIHIIe, C YNCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij AApa, 00lee YUCII0 3JIEKTPOHOB U paclpeieleHne ux
10 3JIEKTPOHHBIM CJI0SIM), OOBSICHITH 0011IMEe 3aKOHOMEPHOCTU B U3BMEHEHUU CBOWCTB 3JIEMEHTOB
Y UX COEIMHEHHUH B MpeAeNax MalblX IEPUOJOB U TJIABHBIX MOJTPYIII ¢ YYETOM CTPOEHHUS UX
aTOMOB;
- KJIacCCU(UIIUPOBATH XUMHUUYECKUE IIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA, XMMHUUECKUE PEAKIIHH
(1o YKCIy M COCTaBy y4acTBYIOIIUX B pEaKLMU BEIIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o
W3MEHEHHUIO CTENIEHEN OKHCIEHUSI XUMUYECKUX YJIEMEHTOB);
- XapaKkTepU30BaTh (OMUCKHIBATh) OOMINE U CICTU(UUIECKIE XUMUUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPK/1asl ONMMCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHi;
- COCTaBIISATh YPABHEHUS IEKTPOJIUTUYECKON AUCCOLUAIIMM KUCIIOT, IIEJI0UEd U COJIEH, TOJIHbIE
U COKpalI€HHbIE YPaBHEHHS peakliiii HOHHOTO oOMeHa, YpaBHEHUS peaKkui, MOATBEPHKAAIOIINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3M MEX/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
- pacKpbIBaTh CYLIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLU TOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX peaKluii;
- IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOBMOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALLCHUN B PA3JIMYHBIX YCIOBUSIX;



- BEIYUCIISATH OTHOCUTEIFHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTIO
XHUMHYECKOT0 3JIEMEHTA 10 (OpMyJie COSIMHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
NPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOH PEAKIINH;

- cOOJII0IaTh MPaBHJIA TTOJIB30BAHUS XUMHUECKON TIOCY 101 U TaOOpaTOPHBIM 000PYAOBaHUEM, A
TaKXe MpaBuiIa 0OpaIleHHsl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMH TI0 BBITTOJTHEHHIO
71a060PaTOPHBIX XMMHYECKHUX OIBITOB IO MOJYYCHUIO U COOMPAHHIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yrieKucIIoro rasa);

- IPOBOJUTH PEAKIINH, MOATBEPKAAFOIINE KAYECTBEHHBI COCTAB Pa3IMYHbIX BEIICCTB:
pacIio3HaBaTh OMBITHBIM ITyTEM XJIOPHIOPOMHUI-, HOJHI-, KapOoHaT-, pocdar-, cuimkar-,
cynb(dar-, TMAPOKCUA-UOHBI, KATHOHBI aMMOHUS U HOHBI H3YYCHHBIX METAIIIOB,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPIraHUYECKHUX BEILECTB;

- IPUMEHSTH OCHOBHBIC OIIEPAIIMH MBICIIUTEIHHON ACSITETLHOCTH - AHAJIU3 U CHHTE3, CPaBHEHHE,
000011IeHrE, CUCTEeMAaTH3AIIHIO, BBISIBICHUE IPHYMHHO-CIICICTBEHHBIX CBS3EH - ISl N3yUCHHS
CBOWCTB BEIIECTB U XUMUICCKUX PEAKITUH, €CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS -
HaOJIr0/ICHUE, U3MEPEHUE, MOJICITMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u duekTpoHHbIE (LM (pPOBbHIE)
n/n TeM MPOrpamMMbl Bcero Kourpoaeunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK
PAKTHYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BeitectBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paspnen 2. Baxkneiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosayx. Kucnopoa. [lonsitue 6 bubnmorexa LIOK
00 okcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o 8 1 bu6nmorexa LIOK
KHCJIOTaX M COJISIX https://m.edso0.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
HEOPraHUYeCKUX COCTUHECHUI https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pazpnen 3. Ilepunonnueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaeMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
Xumuueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.eds0o.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aroma
XHUMHUYECKas CBI3b.
3.2 OKHCIUTETBHO- 8 bubmmorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLIMH
Voo 1o paszeny 15 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIe
Ne n/m P Kourposbnbie IIpakTuyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znein 1. BenmecTBO 1 XUMHUYeCKHE PeaKIUuU
[ToBTOpenue u yrirybiaeHne 3HaHUH bubnnorexa [HOK
1.1 5 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DJIEKTPOJIUTUYECKAS TUCCOIUAIIHS. bu6mmoreka [IOK
1.3 8 1 1
XMMHYECKHe Peaklui B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paznen 2. HeMeTa/JIbI H HX COeIMHEHUS
21 OO6m1ast xapaKTepUCTUKA XUMUUECKHUX 4 1 bubnuoteka [JOK
' anemenToB VIIA-rpynmebl. ["anoreHs https://m.edso0.ru/7f41a636
o | o o 6
' PYHHEL P https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| onewertos Vaapymm, Ason qostoprnx 7 ;  BuGmoresalOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1ast xapaKTepUCTUKA XUMUUECKHIX
bu6 OK
2.4 anemeHnToB [VA-rpynnsl. Yriaepoa u 8 1 2 morotexa I

KpCMHI/Iﬁ 1 UX COCOAMHCHUA

https://m.edso0.ru/7f41a636
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Hroro no pazgeny

Pazgen 3. MeTa/uIbI M HX COeTMHEHU S

25

bubmuorexa [JOK
A i 4
3 Obupe caoficTsa MeTAIIOR https://m.eds00.ru/7f41a636
bu6mmoreka [IOK
2 B i 1
3 AKHENIINE METAIUIBI U UX COCIMHEHUS 6 https://m.edsoo0.ru/7f41a636
Uroro no pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BertecTBa 1 Marepualisl B )KU3HU YeEJIOBEKA 3 bubmorexa [JOK
' H p https://m.edso0.ru/7f41a636
Hroro o pazneny 3
PeszepBHOE Bpemst 3 Bubnuorexa LIOK
P p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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