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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOro mnpeamera «XHMHA» Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TpeOoBaHM (QenepaIbHOro rocyIapCTBEHHOTO
00pa30BaTEeILHOIO CTaHJapTa OCHOBHOIO OOIIEero oOpa30BaHUs, YTBEP)KICHHOI'O IMPHUKA30M
Munuctepcera npocsenienust Poccuiickoit @enepaunn ot 31.05.2021 r. Ne 287 (nanee - @I'OC
000), denepanbHOli 00pa3oBaTeIbHON NPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUA,
YTBEPKICHHOW  IIpuka3oM  MunucrepctBa  npocsenieHuss  Poccuiickonn — @epepanuu
or 18.05.2023 r. Ne 370, Konmenuuu mnpenoaaBaHus Y4YeOHOro mpenMera «XHUMHSI» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3ylOIMX OCHOBHbBIE
o0mieoOpa3oBaresibHble MPOrpaMMbl, yTBep:KIeHHON pemenrneM Komternn MuHncrepcTsa
npocseuienust Poccuiickoir ®@enepanun ot 03.12.2019 r Ne IIK-4BH, paOoueill mporpammbl
BOCIIUTaHMsI, ¢ YUETOM paclpeielEHHBIX 10 KiIaccaM IpoBepseMbIX TPeOOBaHUM K pe3yabTaTamMm
OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O 001ero 00pa3oBaHusl.

Pabouas nporpamma yueOHOro npeamera «XuMus» JaET MpeJCTaBICHUE O LEAX, oOuei
cTpaTeruu 00y4YeHHsI, BOCHUTAHUS U Pa3BUTHs 00yJaroIIUXCs CPeACTBaMHU yu4eOHOTO MpeaMeTa,
yCTaHaBJIMBaeT 00s3aTeIbHOE NMPEIMETHOE CO/IEpIKaHUe, IPeIyCMaTpUBaeT paciupe/iesieHe ero
[0 KJaccaM U CTPYKTYpUPOBaHHUE IO pa3jielaM M TeMaM IpOrpaMMbl O XHMHUH, ONpeNesier
KOJIMYECTBEHHBIE W  KAaYECTBEHHBIE  XAPAKTEPUCTHUKU  COJACPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTD M3YYCHUS XMUMHHA C YYETOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX
CBsi3eH, JIOTMKM Y4eOHOIo Ipolecca, BO3pACTHBIX 0cOOeHHOCTeH o0ydaroluxcs, Onpeaesser
BO3MOXHOCTH y4yeOHoro mpeamera Juist peanuzauuu tpedoBanuit ®I'OC OOO k pesynbraTam
OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus,
a Taxke TpeOOBaHMM K pe3ysibTaTaM 00y4YeHHs] XMMUU Ha YpOBHE Li€Jel U3ydeHus nmpeaMmera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOM JESITEIbHOCTH OOYYaloLIerocs IO OCBOEHHUIO
y4eOHOTO Co/lepKaHMs.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHPOBAHUS MUPOBO33pEHUsSI 00y4arolerocs, ero
NPECTaBICHUN O MAaTePUATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POpMUpYyEMbIe XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPUPOJIE, O MYTAX
peleHuss TI00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM U HKOJIIOTUYECKON 0€30I1acHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenue yueGHOTO npeaMeTra «XUMHUSI»:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  y4eOHOH  JEeSITEThbHOCTH,  OKCIIEPHUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOH KHM3HH, TaK H B
npodecCHOHATIBHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CIEUUM(UKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJISA/1a HAa €IMHCTBO MPHUPOJIBI M YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM JTarioM B (POPMHUPOBAHUN
€CTECTBEHHO--HAayYHOH I'PaMOTHOCTH 00yJaroIuXcs;

crocoOcTByeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOUICHHS K E€CTECTBCHHO--HAyYHBIM
3HaHUSIM, K TPHPOJIE, K 4YEIOBEKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOydJaronuxcs.



JlanHble HampaBJeHUST B OOYYEHWHM XUMHH OOECIIEUMBAIOTCS CIEIU(PUKON COIEpIKaHHS
y4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS IEJAarorMueckyd aJalTUPOBAHHBIM OTPaKEHHUEM
0a30BOM HAyKU XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHS.

VYueOublil mpeameT «XuMHs» Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHusl OPUEHTUPOBAH
HAa OCBOGHHME OOY4YalOIIMMHUCS CHCTEMbl I[E€PBOHAYAIBHBIX MMOHITHA XHMHUH, OCHOB
HEOPraHMYECKON XUMHUU H HEKOTOPBIX OT/ICIbHBIX 3HAYUMBIX TIOHATUN OPTraHUYECKON XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepraHue CKIQAbIBACTCS U3 CHUCTEMbI MOHATHH O XMMHYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKo peakuuu. OOe 3THU CUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEAO0BATEIbHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETUYECKUX IPEJICTABICHUM Pa3HOTr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa J{. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YUYEHHS O CTPOCHUH aToMa U XUMUYECKOH CBSI3H;

— IPEACTaBIECHUN 00 AJIEKTPOJUTUUECKON AUCCOLMAIIMM BELLIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJIYYEHHBIX U
OCMBICIICHHBIX (DAaKTOB, pa3BUBAIOTCS IIOCIEOBATEILHO OT OJHOTO YpPOBHSA K JPYromy,
BBINOJIHASL (DYHKIUU OOBSCHEHHS] W TPOTHO3MPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIOCOOCTBYET (HDOPMUPOBAHHMIO TPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH HaydyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH MpPUPOJIBL,
LIEHHOCTHOTO OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJIaM MT03HaHUs B Hayke. M3ydueHue xumMun
INPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUNW W3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pu3uka. 7 Kjacc.

[Tpu u3yuenun yaeGHOTO mpeaMeTa «XUMHUSD MPOUCXOIUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, IPAKTUUYECKON AESITeIbHOCTH
YyelloBeKa M KakK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJbTyphl. 3ajadya yuyeOHOro IpenMera
COCTOUT B (POPMHPOBAHUHM CUCTEMBI XMMHUYECKUX 3HAHUNW — BaXHEHIINX (DaKTOB, MOHSITHIA,
3aKOHOB M TEOPETUYECKHX IOJIOKEHHH, JIOCTYNHBIX OO0OOIIEHHH MHMPOBO33PEHUECKOTO
XapakTepa, s3blka HayKd, B NPUOOLIEHHMM K HAayYHbIM METOJaM IO3HAHUS MpPU H3YyUYEHUU
BEIIECTB M XUMHUYECKHUX PEakilnii, B JOPMUPOBAHNN U PA3BUTHH TIO3HABATEIHLHBIX YMCHUH U UX
OpPUMEHEHUH B Yy4eOHO-TIO3HABaTeNbHOW M y4eOHO-MCCIIEOBATENbCKON  JIESTeNbHOCTH,
OCBOCHMH IPaBUJI 0€30MaCHOr0 OOpAIIeHus C BELIECTBAMH B ITOBCEIHEBHOMN JKHU3HU.

[Tpu u3yyenun yueGHOro npeamera «XUMHs» Ha YPOBHE OCHOBHOT'O OOIIIero 0Opa3oBaHus
BaXHOE 3HaYEHHE NMPUOOPENHU TaKue 1eu, Kak:

— (hopMUpOBaHNE MHTEIJIEKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEIICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HaNpaBJIeHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYecKoe MpuoOIIeHrne O00ydJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTENbHON  JIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHUf,
(hOpPMUPYIOLTUM MOTHUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEN K XMUMHH,

— obecreueHrne YCIIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIbITa
pa3zHOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMTIETSHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs PA3IMYHBIX BUIOB JESATEIbHOCTH,

— ¢opmupoBanue o0mel PyHKIHMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH U OLICHUBATH SIBICHUS OKPYKAIOLIEr0 MHUpPA, MCIONb3ys 3HAHUS U



OMbIT, TOJYYEHHbIE MPU M3IYYEHUU XHUMHUHU, NPUMEHATH HUX IMpPU peHIeHHH MpodiieM B
IIOBCEJHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;

— (popmupoBanue y 00ydaromuxcs TyMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH IeJIecOo00pa3HOro MoBeleHUs B OBITY U
TPYJAOBOM JEATENHOCTH B LENSIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYXAlOUIeH MpUpOTHON
Cpenpl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduiIs ¥ HAIIPaBICHHOCTH JAIbHEUIIEro 00yYeHUSI.

OOmiee 4MciIO 4YacoB, OTBEAEHHBIX I M3y4YeHHs ydeOHOro mnpeamera «XHMHsS» Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBanus, coctapiseT 134 gaca: B 8 kimacce — 68 yacoB (2 daca B
Heqeno), B 9 kitacce — 66 yacoB (2 4aca B HEJIENIO).



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

8 KVIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XuMuUM B KM3HM 4YEOBEKAa. XMMHsS B CUCTEME HaykK. lena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeulecTB. [lonsTue o
METOJIaX MMO3HaHUs B XUMUU. YnCThIe BemecTBa U cMecu. CIocoObI pa3ielieHus CMeCeH.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 31eMEHThl. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHWMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonnuectBo BemectBa. Monb. MomsipHass Macca. B3anMocBs3b KonMuecTBa, Macchl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacd€rel o hopMynaM XMMHUYECKHX COCTUHCHHUM.

dusznyueckue W XUMUYECKHE SIBJICHHSA. XUMHUYECKas peakius U e MpHU3HaKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0H, MpaBujIaMu paboThl B JIa0OpaTOpUH U MpuEMamMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHHE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE U KOHJCHCAIMS BOJbI) M XUMHUYECKUX (TOPEHUE CBEYH,
MPOKAIMBAHNUE METHOUN MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBJICHHH, HaOII0IeH e
M ONHWCAaHWE TMPHU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuud (pasmokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa menu (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE keie3a ¢ pactBopoM conu Menu (1), usydenwe crocoOoB
pa3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJHM, HAOMIOJCHHEe W ONHCAaHUE
pEe3yNbTAaTOB MPOBEJAECHUS OMBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAaCChl, CO3/1aHHE
Moiesiel MOJIEKYI (ITapOCTEPIKHEBBIX ).

Ba:kneiiniue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kucinopon — 371€MEHT M IPOCTOE BELIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKue 1 XUMUYECKHE CBOMCTBA (PEaKIIMU TOPEHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MONydeHHUs KuciIopoja B Jjabopatopuu u
MPOMBIIUIEHHOCTH. KpyroBopoT kuciopogaa B mpupoae. O30H — amoTpornHas MOIu(HUKaIUs
KHCIIOpO/a.

TemnmoBoit 3pdexT XUMHUYECKOW peaknuu, TEPMOXHUMHUYECKHE YpaBHEHHS, JK30- H
SHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — snemeHT M mpoctoe BemecTBo. HaxoxaeHue Boaopona B IPHUPOJE,
buznyecKre 1 XUMUIECKHE CBONCTBA, MPUMEHEHHE, CITIOCOOBI TToydeHus. KucioTer u comnu.

Mossipablii 00bE€M ra30B. Pacu€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

®dusnyeckne cBoWcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi [10ysl BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUE NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranuvecknx coeaunennid. Oxkcunpl. Kiaccudukamust OKCHIOB:
coJieoOpasyroriue (OCHOBHbBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpa3yronme. HomeHknatypa
OKCHUJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanus. Knaccudukaius ocCHOBaHHWM: MENOYM W HEPACTBOPUMBIC OCHOBaHUSI.
Homenkiiarypa ocHoBanuii. @uU3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHUH. [lomyudeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xkucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoiicTBa kucaoT. P akruBHoctu metauioB H. H. bekerosa. Ilosyuenue Kucior.

Conu. Homenknarypa coneil. dusnueckue U XuMUUecKue cBoicTBa coiieil. [lonmyuenue
COJICH.

['eneTnueckas CBsI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii Ikcnepumenm:

Ka4yeCTBEHHOE OTPENICIICHUE COJICPKAHUS KHCIOPO/a B BO3/AyXe, IOJIyYeHHE, COONpaHue,
pacro3HaBaHHE€ M HM3y4YEHUE CBOMCTB KHUCIOPOAa, HAOMIOJACHHE B3aUMOJICHCTBHUS BEILIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (moxapa), 03HaKOMJICHHE C
o0pa3laMun OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, pacllO3HaBaHHE U
W3y4eHUEe CBOMCTB Bojopona (TopeHue), B3auMmozeiicTBue Boaopona ¢ oxcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTaJylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEIIECTB PAa3TMUYHBIX KJIACCOB,
HAOII0/IeHUE M3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT W MIeNouYed, H3ydeHHe
B3aumojieiicTBuss okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCIOT C MeETalIaMH,
peaKuHuii HEUTpalIu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxHenme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Mepuoauveckuii 3akoH u Ilepunoanyeckasi cucremMa xummuyeckux djiemenros /. H.
MenpeneeBa. CTpoeHue aToM0OB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKH KIacCU(PHUKAIMU XHUMHUYECKHUX OdieMeHTOB. lloHATHe o0 Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHbBIE METAJIbI, TaJOTeHbI, HHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3ytoT aM(OoTepHbIe OKCUIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuognueckas cucrema XxuMuueckux odieMeHtoB J[. U.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumuueckux snemeHToB J. M. MenneneeBa. Ilepuoasl u rpynmnbl. Du3ndeckuid CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue artomoB. CocrtaB aTromMHbIX snuep. M3orombl. OnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX dJIeMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS Painyca aTOMOB XMMUUYECKHUX 3JI€MEHTOB, METAJUTMUYECKUX
Y HEMETAJUIMUYECKUX CBOMCTB I10 TpyNnaM U IepHoIaM.



3nauenue I[lepuoauueckoro 3akoHa u [lepruoanyueckoil CHCTEMbI XUMUYECKUX JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpayKJaHUH.

XumMmudeckas CBSI3b. KoBanenthas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIeKTPOOTPULIATEITLHOCTh XUMHUYECKUX 3JIEMEHTOB. lloHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE — peakiuu. [Iporecchr
OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IxKcnepumenm:

H3ydeHue oO0pas3IoB BEIIECTB METAUIOB W HEMETAJJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
IIMHKA C pacTBOpPaMH KUCJIOT W IIEJI0YeH, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI
OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, PeaKluy Pa3ioKeHHs], COSUHEHU).

Mesxncnpeomemnuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMUU B § KJIacce OCYIIECTBISETCS
Yyepe3 HCIIOJIIb30BAaHME KaK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSITHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBbIC TOHSATHS: HAYYHBIH (DAaKT, THIIOTE3a, TCOPUS, 3aKOH,
aHaJIu3, CUHTE3,  Kiaccu(UKaIus,  NEPUOJUYHOCTh,  HaOJIIOJCHUE, AKCIICPUMEHT,
MOJICIIMPOBaHUE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, JSJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, a3, (U3WUYCCKHUE BEIUYMHBI, CAMHUIIBI M3MEPEHUsS, KOCMOC, IIJIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepuonnueckuin 3akoH. llepmoamueckas cucrema xumudeckux osnemenros [, .
MenneneeBa. CTpoeHuHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, KalHs, KalblUs M WX COCAMHEHUH B COOTBETCTBUH C
MOJIOKEHUEM AJIEeMEHTOB B [leproanyeckoit cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKOH CBsA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKON PEMIETKM U BUJA XUMUUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTH4ecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanuss XUMHYECKUX PEaKIUi MO pa3IuIHBIM MpHU3HAKaM (TI0 YKUCITy M COCTaBYy
YYaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY 3(hdexTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHUS XHMHUYECKUX DIIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUUYECKIE YPAaBHEHUSI.

[TonsiTie 0 ckOopocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonsatue o
karanuze. [loHsiTue O XuUMHUYeCKOM paBHOBecHH. @DaKTOPBI, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKlUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBlIEHHUE YpPaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
pEaKIuii C UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUThl. KaThoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccounanuu. CUIbHBIC U CIa0bIE AIEKTPOIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS IMPOTEKaHUs PEAKIMii HOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMS peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJCTaBICHU 00 3IEKTPONUTHYECKOW auccoruanuu. KadecTBeHHbIE peakuud Ha HOHBI
[TonsTHE O TUIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOKHBIX BEIIECTB (XJIOpHAA HATpHUs),
WCCJIC/IOBAHNE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM PEAaKIMU OT BO3JEHUCTBHS Pa3IUYHBIX
(aKkTOpOB, MCCIEIOBAHKUE JJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpoIlecca AUCCOLHAITN
KHUCTIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHHs peakiuil MOHHOro obmeHa (oOpa3oBaHue
OocaJka, BBIFCIICHWE Ta3a, o0Opa3oBaHWE BOJBI), OIBITOB, WUTFOCTPUPYIONINX TMPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENLHBIX PEAKIUN (FOpeHUe, pPeakiMu Pa3jioKEHUs, COCTUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KauyeCTBEHHBIX pPEaKIMil Ha HOHBI,
pelleHre SKCIEPUMEHTAIbHBIX 33/1a4.

HemeTtasibl M MX coeIUHEHUS

OO0miass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTeHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHUMepe XJjopa (B3aUMOJEHCTBHE C MeETallJlaMH, HEMeTaJlUIaMH,
miesioyamu).  XjopoBoaopoa. ConsiHas KUACIOTa, XHUMHYECKHE CBOWCTBA, IOJy4YeHUE,
npuMeHeHue. [leficTBre X10pa U XJIOPOBOIOPO/Ia HAa OpraHu3M YelloBeKa. BaxHen e XJI0puabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mass xapaktepuctuka 31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cephbl. AJUIOTPOIHBIE MOAU(PUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBosiopoi, CTpoeHHe, (U3NYECKHE M XUMHYECKHe CBOMCTBa. OKCHUIBI CEphl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oOmme Kak TpeICTaBHTEN Kiacca KHUCIOT W crnenuduyeckue). XUMHYECKHE peaKIln,
JeKale B OCHOBE MPOMBIIUICHHOTO CIOco0a TONYyYeHHUsI CEpHOW KHCIOTHL. [Ipumenenue
cepHoit kucinoTel. Cou cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyibdaTr-uoH. Haxoxaenue
ceppl W €€ COeQUHEHUW B TpuUpoje. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIoIIEeW Cpeabl
COCTMHCHUSIMU CEpbl (KUCIOTHBIE JTOXIH, 3arpsS3HEHHE BO3JlyXa W BOJOEMOB), CIIOCOOBI €To
MIPEeI0TBPAICHUSI.

OO0mass xapakTepucTuka 3JeMEeHTOB VA-rpymnmbl. OcCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETNCHH OKHUCICHHS. A30T, paclpoCTpaHeHHEe B Tpupojne, Qusuveckue u
XUMUYECKHe cBoicTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKHe
CBOICTBa, nony4yeHue u npuMeHeHue. Conu aMMOHHUs, UX (PU3HUECKHE U XUMHYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakludsi Ha MOHbl aMMOHHMS. A30THasi KUCIOTa, €€ MOJy4YEHUE,
dbuznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHHS B KayeCTBE MHHEPAJIbHBIX



ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponHbie MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHast xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTM CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(DUKALIMH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuns. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX pU3MYECKUe U XMMUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MpoOeMbl, CBI3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TJI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHas KUCIOTa U e
CONM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IojydyeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAULUHE,
IPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas Kuciora). IIpupoHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojib, NPUPOAHBIA ra3, He(QTb), HPOAYKTHl HX IepepaboTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE 0O OMOJIOTMYECKN BKHBIX BEIECTBAX:
KUpax, Oeskax, yriaeBoJax — M HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAUHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IIOJIY4YEHHE U IPUMEHEHHE.
Coenunenus kpemMHuss B mnpupone. OOmme mpencraBieHus o6 okxcuge kpemuusa (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOH, xXene300eToH. IIpobiemsl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHaIoB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJITHOM KHCJIOTHI, MPOBEIECHNE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIOJCHHUE NMPHU3HAKOB MX NMPOTEKAHUS, OIbITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TajJOreHUA0B),
O3HAaKOMJICHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaoB), HaOdIoJeHHEe Tpolecca OOYINMBaHUS — caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYEeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peaklMH Ha cyinb(aT-uoH W HaOINoJleHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMH CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
HoJydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH U H3Y4YeHHE NPHU3HAKOB MX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ M0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUANIOB), M3YYEHHE MOJENIEH KPUCTANIMYECKUX PEIMIETOK anamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHHE KAaYeCTBEHHBIX PEaKklMi Ha KapOOHAT U
CHWJIMKAaT-UOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOIyKIHUEH
CUJIMKATHOM IPOMBILIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ay 0 TeMe «BakHenue
HEMETAJIJIbl U UX COCIUHEHUSY.



MeTajlibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3yemeHToB . 1. Menneneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeramMueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN psif HanpsbKeHUH MeTawioB. PU3MUEeCKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHsT META/UIOB. [[OHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXACHHE B mpupoae. Ouzndeckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI M THAPOKCU/IBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCIMHEHUM.

[[{enouHO3emMenbHBIE METAUIbI MarHuid M KajabUui: mnoJoxxkeHnue B Ilepuogmueckoit
cucreme xumuueckux anemeHToB [[. M. MeHueneeBa, CTpOE€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AnmtoMunuii: nonoxxenue B llepuoamyeckoi cuctemMe xumudeckux saeMeHtoB JI. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBONCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux »saemeHtoB JI. .
MenneneeBa, CTpO€HHUE aTOMa, HaXoXJaeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunpl u comu skenesa (II) m xenesa (III), mx cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMH MEeTalIOB M CIJIaBOB, UX (UIUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHHE BUICOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCUAA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUIACOMATEpUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (II) u xenesa
(I1I), meau (I1I), HaOmroieHNE U OMMCAHME MPOLIECCOB OKpALIMBAaHUS IUIAMEHW MOHAMH HaTpus,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKHE BUACOMATEPUATIOB), UCCIIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMme «BakHelme MeTallIbl U UX COCIMHEHUSI.

XuMus M OKpyxKaouas cpeaa

BemectBa u Marepuaibl B MOBCETHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax |
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TIpenebHas JOMyCTUMas KOHIICHTPaIUs
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MAaTEPHAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanust MeXIpeAMETHBIX CBA3€H MPU U3YYEHUU XUMHUH B 9 Kiacce OCYIIEeCTBIISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMM JIJIs1 OT/AEIIBHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O [IUKJIA.



OO0mme ecTecTBEHHO-HAYYHbIC MOHSTHS: HAay4dHbIH (akT, TUIOTe3a, 3aKOH, TEOPHS,
aHaJ M3,  CHHTE3,  KiIacCUpHKalus,  MEPUOAMYHOCTh,  HAOIIOJCHHE,  JKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHONIOTHs, MaTepHaIbl.

®usuka: MaTepus, aTroM, O3JCKTPOH, HPOTOH, HEHTPOH, WOH, HYKIHJ, H30TOIIBI,
PaAMOaKTHBHOCTh, MOJICKYJa, OJIEKTPUYCCKUN  3apsil, IPOBOJHHKH, IOJYIPOBOJHUKH,
JMJICKTPUKH, (OTOIIEMEHT, BEILECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, Ias,
pacTBOp, pacTBOPHUMOCTh, KPHCTAJUIMYECKAs pEHIETKa, CIUIaBbl, (PU3MYECKUE BEIUYHHBI,
CIIMHULIBI H3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, ColHIIe.

Buonorus: ¢orocuHTe3, AbIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpajbHbIC YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadusa: armocepa, ruzapocdepa, MUHEpasbl, TOPHBIE MOPOIBI, MOJE3HBIE
UCKOIIaeMbI€, TOILUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA

JIMYHOCTHBLIE PE3VYJIbTATBI

JIndHOCTHBIE pPE3yJabTaThl OCBOCHUS IMPOTpaMMbl OCHOBHOIO 00Iero o0pazoBaHUs
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOUM M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH H©  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpPaBUIAMHU M HOPMaMmH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JIM4HOCTHBIE PE3yJdbTAaThl OTPaKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJIC B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U
HAyYHOMY HACIIeINI0, TMOHMMAaHUS 3HAYCHUS XMMHUYECKOH HAayKd B KH3HH COBPEMEHHOTO
o01IecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW WMH(pOpMAIMEl O MEpeOBhIX JOCTIKEHUSIX U
OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00
yYCTpOMCTBE MUpa U OOIIECTBA;

2) rpa:kKIaHCKOr0 BOCTIUTAHUSA:

MPEJCTaBICHUS O COIUAIBHBIX HOPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOUICHUH B
KOJUJICKTUBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOH,
yueOHO-UCCIIEeIOBATEIbCKOM, TBOPUECKONM W JAPYrUX BUIAX AEATEIbHOCTH, TOTOBHOCTU K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHHOCTH MPHU BHITTOJIHEHUH y4E€OHBIX, TO3HABATENIbHBIX 3a]1a4,
BBIITOJIHEHNH XHMHUYECKUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJEHHE W TOCTYNKH CBOUX TOBApUIIEH C TMO3UIUH HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUpPOBO33pDEHUYECKHE MpPEJCTAaBICHUA O BEIIeCTBE M  XUMHMYECKOW  peakluu,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTaBISIONIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KApTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOMIBI, B3aMMOCBS3SIX YelOBeKa C MPHUPOIHON CpEeoi, O posn
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HANPaBIEHHBICE HA TOJYYCHHE HOBBIX 3HAHWUN IO XUMHH,
HEOOXOMMMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABaTEIILHOM,
UHPOPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIEHOW pabOThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUUYECKUMH CpEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOY4YeHHWIO W MO3HAHUIO, JTI0OOO3HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEeM;

4) popmupoBaHMS KyJbTYPHI 310POBbA:

OCO3HAaHWE IEHHOCTU KH3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBbIO,
YCTAaHOBKM Ha 3J0pOBbIi 00pa3 JKW3HM, OCO3HAHME MOCIEACTBHI U HENMpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30MacHOCTH NpHU OOpalleHMH C XUMHYECKUMH BEIIECTBAMHU B OBITY U peabHOU
KHU3HU;



5) TpyA0BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3yYSHHIO MPOodecCuil U TpyAa pa3IMdHOro Poja, YBaKEHUE
K Tpyly U pe3ylbTaTaM TpPYJOBOW JESITEIBHOCTH, B TOM YHCIIE HAa OCHOBE IPUMEHEHUS
OPEeIMETHBIX 3HAHMA 10 XUMHUH, OCO3HAaHHBIM BBHIOOP HWHIUBUAYAIbHOW TPACKTOPUU
POJODKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEmHON NMpo(heCCHOHATBHONU NEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHU, TOTOBHOCTh aJalITHPOBATHCS B MPO(eCcCHOHANBHOM Cpee;

6) PK0JI0rHY€eCKOro BOCIINTAHUSA:

9KOJIOTMUYECKH 11e7IeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOrO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOULICHHE K COOCTBEHHOMY (H3MUECKOMY M TICUXHYECKOMY 37I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MpaBUil OE30MacHOTO MOBEACHUS IPU paboTe ¢ BElleCTBaMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIIKX 30POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TMPUMEHSTH 3HAHHS, IMOJIydaeMbIe MPH H3YUCHHH XUMHH, I PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAKOUIEH MPUPOJHON CPEIOH, IS IOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOMN M COLMATIbLHOM IMPAKTHUKE.

METAIIPEAMETHBIE PE3VYJIbTATHI

B cocrtaBe meTampeaMeTHBIX PpE3yNbTAaTOB BBIACISIOT 3HAYUMBIE ISl (POPMUPOBAHUS
MHPOBO33pEHHUS OOICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUNOTE3a, (aKT, CUCTEMA,
MPOIIeCC, SKCIEPUMEHT U JIPYroe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHHE MUpa, U YHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHUKAaTHBHbBIE, PETYJSTUBHBIE), KOTOpble oOecneuynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM eI TeIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe AeCTBUS

ba3oBble JJjornueckue AeMcTBUA:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUSA HpI/I OCBOCHUHA 3HaHI/II711
paCKpBIBaTB CMBICJIT XUMHNYCCKUX HOHSITI/Iﬁ (BBII[CJ'I?ITI) nux XapaKTepHBIG HpI/I3HaKI/I,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 OOBICHEHUS
OTNIENBbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCH(PUKAIIUN
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, yCTaHaBHHBaTI) HpI/I'-II/IHHO—CJ'IeHCTBeHHBIe CBA3HU
MG)KI[y 06’BeKTaMI/I I/ISy‘—IeHI/Iﬂ, CTpOI/ITI) JIOTHYCCKHUC paCCY)KJIeHI/ISI (I/IH}IyKTI/IBHBIe, JIGJIYKTI/IBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBOBI U 3aKJIFOUEHUS;

YMEHUE MPUMEHATh B MPOIECCE MO3HAHUS MOHATHUS (IPEAMETHBIE U METANPEAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
HpI/IMeHﬂeMBIe B XUMHUHU MOJICIIBHBIC HpeHCTaBHeHI/Iﬂ — XI/IMI/IquKI/Iﬁ 3HAK (CI/IMBOJ'I BJ'IGMCHTa),
XuMH4eckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiMu — TpPU pPEIIeHuHd Y4eOHO-
ITIO3HABATCIIbHBIX 3ajJa4, C y‘{éTOM ITUX MOJICJIBHBIX HpCIICTaBJICHI/Iﬁ BBISIBJIIATH n
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKA H3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMUYECKUX PEAKIWH, BBIABISATH OOIIHME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBCHHBIC CBS3H H
MPOTUBOPEUHS B U3YUaEMBIX MPOLIECCAX U SABJICHUSIX.

ba3oBble uccjaenoBarTeibCkue AecTBUA:



YMEHHUE HCIIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

NPUOOPETEHUE OIBITA M0 TUIAHUPOBAHHIO, OPTaHU3AIMA W TPOBEICHUIO YYCHHYECKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJIOM IPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATh €TI0
pe3yibTar, (GopMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pa6ora ¢ nundopmanmeii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh W HHTEPIPETHUPOBATh HH(DOPMAIUIO Pa3IMIHBIX
BUZOB U (OPM MPENCTABICHUS, IMONy4yaeMyl0 M3 Pa3HBIX MCTOYHUKOB (HAyYHO-IOIMYJISIPHAS
JUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHeTa),
KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHSTh Pa3IMYHbIC METOJIbI U 3alIPOCHI IIPU MIOUCKE B 0TOOpe MH(pOpMAIHU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNeIEHHOTO THUMA, MPHOOPETEHHE OIbITa B 00JACTH HMCIOIB30BaHUS HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIIBHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpEICTaBICHUS
UHPOPMALIMK W WUIIOCTPUPOBATH PEIIAEMbIe 3aJlaud HECIOXHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduKu U ©X KOMOUHALIUSMU;

YMEHHUE HCIOJb30BaTh M AHAIU3UPOBATh B TPOIECCe YUEOHON M HMCCIEI0BATENbCKOM
NESITeIbHOCTH UH(POPMAIIHMIO O BIMSHUY MPOMBINUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIIe TPUPOTHON CPEJIbI.

KomMyHuUKaTHBHbIE YyHHBepcaJbHbIe Y4eOHbIe 1eliCTBUA:

YMEHHUS 3a/laBaTh BOIPOCH (B XOA€ AMaiora W (WiIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI TPEICTABIATh TOIYYEHHBIE PE3YyJIbTaThl IMO3HABATEIBHON MIEATEIBHOCTH B
YCTHBIX U MHUCBMEHHBIX TEKCTaX; JI€1aTh MPE3EHTALUI0 PE3yIbTaTOB BHIMOJIHEHUS XUMMUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUsSI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEACTICHHE KPUTEPHEB IO OIEHKE KauyecTBa
BBITIOJTHEHHOU pabOThI U IpyTHe).

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBUA:

YMEHHUE CaMOCTOSITENIbHO ONPEAEATh LeNU AeATeIbHOCTH, TUIAaHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJWMOCTH KOPPEKTHUPOBATH CBOIO JIEATENLHOCTH, BBIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIIOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEaKIUIX, OLIEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJIbTaTa 3asBJICHHOW IIENH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPEJIaracMbie B YCIIOBUH 3aIaHHA.

INPEAMETHBIE PE3VIJIBTATDBI



B cocraBe mnpemMeTHBIX pPE3yNbTATOB IO OCBOSHUIO 00S3aTEIBLHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW (denepanpHOil pabodeil TPOrpaMMoi, BBIICISIOT: OCBOCHHBIC
0o0ydJalomuMUCs Hay4YHbIE 3HAHUS, YMCHHS M CHOCOOBI JEWCTBUH, crenuduyeckue s
npeaAMETHOM 00sacTi «XHUMHSA», BHUIBI JEATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAIH, MPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYyaIIHsIX.

K xonmy obydenust B 8 kjiacce mpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

° pacKpbIBaTh CMBICJ OCHOBHBIX XUMHYECKHUX [MIOHSATHUWA: aToM, MOJEKYIa,
XUMUYECKHA DJIEMEHT, MPOCTOE BEIIECTBO, CIOXXKHOE BEIIECTBO, CMECh (OJHOPOIHAS |
HEOJHOPOJIHAsI), BAJICHTHOCTh, OTHOCHUTEIbHAS aTOMHAs M MOJICKYJISIpHAs Macca, KOJIUYECTBO
BEILIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJIsI XMMHUYECKOTO 3JIEeMEHTa B COCAUHEHUH,
MOJIIPHBIA 00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHUE, COJb, AJICKTPOOTPHUIATEILHOCTH, CTCIICHB
OKHCJICHUS, XUMHUUYECKasl PEeaKius, KilacCU(UKAIU PEaKIMil: peaklMh COCIUHCHHS, PEAKIUU
pPa3NIOKCHMS, PEaKIMU 3aMEICHUs, peakIuu OOMEHa, PK30- M DIHIAOTCPMUUYECKHE PEaKIIHH,
TETUIOBON (P PEKT peakluy, siIPO aTOMa, SJICKTPOHHBIN CJIOH aTOMa, aTOMHAsi OpOUTaNb, PAIHYC
aTomMa, XUMHYECKasi CBS3b, MOJISIPHAS M HEMOJspHAs KOBAJEHTHAs CBSI3b, MOHHAS CBS3b, MOH,
KaTHOH, aHHOH, paCTBOP, MacCcOBast IOJIsI BEIIeCTBA (MPOIIEHTHAS KOHIICHTPAIIKs ) B PaCTBOPE;

° WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSITHH U TMPUMEHSTH
9THU MOHSTHUS NPY ONMKUCAHUY BEILIECTB U UX MPEBPAICHU;

° UCIIOJIb30BaTh XUMHUYCCKYI0O CHMBOJIMKY IS COCTaBJICHHS (DOPMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

° OTIPENIETISATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COSIUHEHUSX, CTENEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, IPUHAIICKHOCT BEUIECTB K OMPEAeIEHHOMY
KJIacCy COeAMHEeHM 1o QopmynaMm, BUJ XUMHUYECKON CBS3U (KOBAJICHTHas W HWOHHAas) B
HEOPTraHWYECKUX COCTMHECHHUSIX;

° packpsiBaTh  cmblici  [lepmoamueckoro  3akona . WM. Mengeneesa:
JIEMOHCTPHUPOBATh TTOHMMAaHHUE TEPUOIUUECKON 3aBUCUMOCTU CBOMCTB XMMHYECKUX AJIEMEHTOB
OT ux mnoyiokeHuss B lleprognuyeckoil cucTeme, 3aKOHOB COXpPAHEHHS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTABa, ATOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

° OMKCHIBATh W XapakTepu3oBaTh TabmuuHyro Gopmy [leprogmdeckoil cucTembl
XUMHUYECKHUX SJIEMEHTOB: pa3Nlnyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpynmna)», manbsle U OosibIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOpbIE
nMeroTcs B Tabmmie «llepuoamdeckas cucrtema xumudeckux siaemeHToB J[. . MenneneeBa» c
YUCJIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHMMUYECKHX 3JEMEHTOB (COCTaB U 3apsjl
sapa, o0lee YUCIo MEKTPOHOB U PACIPeIeICHHE UX 10 JIEKTPOHHBIM CIIOSIM);

° KIACCU(UIIUPOBATh XUMHYECKHE DIIEMEHTBhl, HEOpPraHWYeCKHe BeIIeCTBa,
XUMHUYECKHE PEaKIuu (110 YUCITY M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TETNIOBOMY
s dekry);

° XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOICTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, TMOATBEP)KAasl OINHCAHWE TMPUMEPAMH MOJEKYJISIPHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIL;

° MPOTHO3MPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HX Kaye€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPAILICHHUH B Pa3IMUHBIX YCIOBHSIX;

° BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcCChl BEIIECTB,
MacCCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTa 10 (GopMyJie COSAMHEHHSI, MACCOBYIO JIOJIO BEIECTBA
B PacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUYECKOM peaKIuu;



. MPUMEHSATh OCHOBHBIE OIEpPALUU MBICIUTEILHON NEATEIbHOCTH — aHaIu3 |
CUHTE3, CpaBHEHHE, 0000IeHNE, CUCTEeMAaTHU3allNI0, KJIACCU(UKALINIO, BBISIBICHUE MPUYMHHO-
-CIICICTBEHHBIX CBSI3€M — Uil H3YYEHHUS CBOMCTB BEUIECTB M XUMHYECKHUX pEaAKLUU,
€CTECTBCHHO-HAYYHBIC METOJbl TO3HAHUS — HAOIIOJIEHUE, H3MEpPEHUE, MOJCINPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

J CJIeIOBaTh MpaBWJIAM TOJIb30BAHUS XHMHUYECKOH TMOCYIoi W JIabopaTOpHBIM
o0opysoBaHuEeM, a Takke IMpaBuiIaM oOOpalleHusi C BEIIeCTBAMH B COOTBETCTBUH C
UHCTPYKUUSMU IO BBIIIOJIHEHUIO JAOOPATOPHBIX XUMHUYECKHX OIBITOB [0 MOJYyYEHUIO U
COOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHUCIOPOJAA), MPUTOTOBICHUIO PAaCTBOPOB C
OnpeAecs€HHOM MacCOBOM JOJIEM pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMUYECKHE HKCIIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB ILIEIOYEH M KHUCIOT C MOMOIIBIO
WHAUKATOPOB (1akmyc, ¢heHondraiernt, METUIOPAHK U IPYTHE).

K xoHiy o0yuenus B 9 kjacce mpeiMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

. pacKpbIBaTh CMBICT OCHOBHBIX XHMHMYECKHX TMOHSATHM: XWMHUYECKHH D3JIEMEHT,
aTOM, MOJIEKYyJla, UOH, KaTHOH, aHUOH, [IPOCTOE BEILIECTBO, CII0)KHOE BEIIECTBO, BAJECHTHOCTH,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHMS, XMMHUUYECKas pPEaKUus, XUMHUYECKas CBs3b,
TEIUIOBOM 3P EKT peakiiu, MOJb, MOJIAPHBIA 00BEM, pacTBOP, AIEKTPOIUTHI, HEITEKTPOIUTHI,
AIIEKTPOIUTUYECKAsT JMCCOIMALMS, PEaKIUH HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOe
paBHOBecHe, OOpaTUMBIE U HEOOpPAaTHMBIC pEaKIUH, OKHCIUTEIBHO-BOCCTAHOBUTEIILHEBIC
peakluuy, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKUCICHUE M BOCCTAHOBJICHHUE, aJUIOTPOIIHUS,
aM(pOTEepHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKast), KpUCTaTnYecKas
peméTka, KOpPpO3Wsi METaUIOB, CIUIaBbl, CKOPOCTh XHWMHUYECKOW pEaKIMH, MpeaeabHO
nonycrumas koHueHnTpanus 11K Bemecrsa;

o WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSTHH U TPUMEHSTH
9T TIOHSTHS TIPU OMMCAHUHU BEILIECTB U UX TIPEBPAILICHUI;

o WCIIOJIH30BaTh XMUMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHUs] (POPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

o OTIPENIETISATh BaJEHTHOCTh M CTETEHb OKHUCICHHS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHUSIX PpA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KIlaccy
coequHEHUH no (GopMmynaM, BUJl XUMHUYECKON CBsi3U (KOBaJCHTHAs, NOHHAS, METAITUYECKas) B
HEOPTaHWYECKUX COCIWHEHMSIX, 3aps] MOHA 10 XUMHUYECKOH QopMyie, XapakTep Cpeabl B
BOJHBIX pacTBOpax HEOPTraHWYECKUX COCAMHEHUH, THUI KPHUCTAIMYECKOW  PEmETKA
KOHKPETHOT'O BEIIECTBA;

. packpbiBaTh cmbicn  [lepuonmueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIUCHIBATh M XapaKTepHU30BaTh TaOMHUHYIO (opMy
[lepnonnueckoid cUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHSATHUS «TJaBHas MOArpymmna
(A-rpynma)» u «mmobounas noarpynmna (b-rpynma)», Maneie U O0JbIIME TIEPHOJIBI, COOTHOCUTH
0003HaYeHHsI, KOTOPBIC UMEIOTCSA B TIEPHOINYECKON TaOIUIe, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsj siApa, olliee Yuciao dJIEKTPOHOB U
pacmpesieieHue UX IO SJICKTPOHHBIM CIIOSIM), OOBSICHATH 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 2JIEMEHTOB M MX COEIMHEHMH B Mpeleiax MaJbIX MEPUOJOB U TJIABHBIX MOJATPYIII C
YYETOM CTPOEHHS UX ATOMOB;

. KJIaCCU(UIIUPOBATh XUMHYECKHE DJIEMEHTBhl, HEOpPraHMYeCKHe BElIeCTBa,
XUMHUYECKHE peakuu (110 YUCITY M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEILIECTB, [0 TEIJIOBOMY
s dekTy, Mo N3MEHEHUIO CTETICHEeW OKUCIICHHUS XUMHYECKUX dJIEMEHTOB);



. XapakTepu3oBaTh (OMHUCHIBATh) OOIIME U CHEIU(PHUUECKUE XUMUYECKUE CBOWCTBA
IIPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPKAAsl ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIHM;

o COCTaBJIATh YPABHEHMSI DJIEKTPOJUTHUYECKON IUCCOLMALUU KHUCIIOT, LIEJIOYed U
COJICH, TIOJHBIC U COKpAIIEHHBIC YPaBHEHUS peakUuil MOHHOTO OOMEHa, ypaBHEHHs pEaKIIHid,
MOATBEPKJAIOIINUX CYIICCTBOBAHUE TIE€HETHYECKOW CBA3M MEXKIY BEIIECTBAMM pPa3jIU4YHBIX
KJIACCOB;

o packpbIBaTh CYILHOCTb OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIX peakuuin
HOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOIO OallaHCa ITUX peakLuii;

. IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTM OT MX CTPOCHHS,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B PA3JIUYHBIX YCIOBUIX;

o BBIUNCIIATh OTHOCUTEIIBHYI0 MOJIEKYJSIPHY0O M MOJISIDHYKO MAaccChl BELIECTB,
MacCOBYIO JOJII0 XMMHUYECKOI0 3JeMeHTa o (popMysie COeAMHEHUS, MaCCOBYIO JOJIO0 BEIIECTBA
B PacTBOpE, IIPOBOJIUTH PAaCUYETHI 10 YPABHEHHUIO XUMUYECKOW PEaKIIUH;

o coOuolaTh TMpaBWia MOJb30BaHMUA XHMHMYECKOM HOCYI0oW U Ja00paTOpHBIM
00opy/0BaHUEM, a TaKXKe IIpaBuiia 00pallleHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMU
[0 BBIIOJHEHUIO J1a0OpaTOPHBIX XMMHMYECKHUX OIBITOB IO IMOJYYEHHIO U COOMpaHUIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U YIIIEKHCIIOro ras3a);

. IIPOBOJIUTh PEAaKLUH, IOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB pa3IMYHBIX
BEIIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJOpPHUA-, OpOMUA-, MOAUI-, KapOoHaT-, docdart-,
CHWJIMKAT-, Cylb(aT-, TMJIPOKCHJI-UOHbI, KAaTUOHbl aMMOHMSI U HOHBl HM3yYEHHBIX METAaJIOB,
IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpaX HEOPTAHUYECKUX BEILECTB;

. IIPUMEHATh OCHOBHBIC OIIEPALlMA MBICIUTEIBHON JEATEIBHOCTH — aHAIU3 |
CUHTE3, CpaBHEHHE, OOO0OIlEeHHEe, CHCTEMAaTU3alllI0, BbBIIBICHUE MPUYMHHO-CIEICTBEHHBIX
CBA3€H — U1 M3Yy4YEHMs CBOWCTB BEIIECTB M XUMUYECKUX PEAKLHH, €CTECTBEHHO-HAay4HbIE
METO/bI MO3HaHMUA — HaONIo/IeHUe, U3MEpEHHEe, MOJAEIMPOBAHUE, HKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

Koaun4yecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM Kontpo o IpakTuaeckue duekTpoHHbIe (LM (POBbLIE)
/ HTPOJILHBI THYECKH 6
n/n NPOrpamMmbl Bcero paBoTLI paGoThI o0pa3oBaTejibHbIE PeCypPChI
Pa3nen 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
X — o
1.1 ecpil\ed:ry;omzziia; 12 ;Ilil;;zecxoﬁ 5 2 bubmorexa [TOK
' p https://m.edsoo.ru/7f41837¢
NEATEIILHOCTH YEJI0BEKA
1.2 BemecTBa 1 XMUMHUYECKHE PEAKIINH 15 1 bubmorexa HOK
' B beaxt https://m.edsoo.ru/7{41837¢c
Uroro no pazueny 20
Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
)1 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnoreka [JOK
' OKCHIaxX https://m.edsoo.ru/7f41837c¢
29 Bonopona.Ilonstue o kucnorax u 3 | bu6nmoreka [JOK
' COJIIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonstue 06 5 | | bu6mmoreka [JOK
' OCHOBaAHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 1 ) | bubnuorexa [JOK
' COEMHEHHIN https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MengeneeBa. CtpoeHune aToMoB.

Xumuuyeckas ¢cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuU

[Tepuonnueckuii 3aKOH 51
3.1 [lepuoanueckas cucremMa
XUMHYECKHX 3jaemenTtoB J. W

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢




MenaeneeBa. CtpoeHue aToma

Xumunyeckas CBI3b. OKHUCIMTEIBHO-

3.2 BOCCTAaHOBUTEJIbHBIC PEAKIIUH. 8 Bubmmorexa LOK
TTpoMesKyTouHAs aTTeCTAS https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
Hroro no pasyerny 15 https://m.edscli).ru/7f41837c
Mosropenue 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne ni/m P Konrpoabnusie IIpakrnyeckue (nupp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. BemmecTBO M XUMHYECKHEe peaKkul
[loBTopenne u  yrnyOseHue  3HaHUM Bbu6moteka LIOK
1.1 5 1
OCHOBHBIX pa3/eloB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
DJIEKTPOIUTHYECKAS JUccoLanms. bu6nmorexa LIOK
1.3 8 1 1
XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
21 OO6mas XapaKTEepPUCTUKA  XHUMHUYECKHX 4 | bubnuoreka [JOK
' anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
06
22 oevewon ViApymmi. Ceps n &6 bGmorera LLOK
' PYHIBL. P https://m.edsoo.ru/7f41a636
COCTMHECHUS
06
23 sweventon VA-rpym, Asor, docop nnx 7 | buGmorex LOK
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
' . PYITEL pol https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Htoro no paszneny 25

Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU ST




bu6nmoreka [IOK

3.1 06 I 4
HIHE CBOMCTRA METaILIon https://m.edsoo.ru/7f41a636
Baxxueiimue MeTamibl 1 UX COSTUHEHUS bu6nmoreka [IOK
3.2 16
[TpomexxyTodHast aTTecTarus https://m.edsoo.ru/7t41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemiecrBa arepuail 3 eJIOBEKa 4 bubmmorexa [OK
. TBa U MaTEPHAIIBI B KU3HU YEIOBEK
H p https://m.edsoo.ru/7f41a636
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 66
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