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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE OCHOBHOrO o00I1Iero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO OO0IIero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBe (enepanbHOl paboueld NporpamMMel
BOCIIUTAHUS U C YYETOM KOHIICTIIIMHU MPETOJIaBaHusl Y4eOHOTO MpeaMeTa « XUuMHUI»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T MOPENCTABICHUE O LENAX, OOIIed CcTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PaA3BUTUA OOyYaIOIMIUXCS CPEACTBAMH y4eOHOro
nmpeamera, yCTaHABJIUBAET 00s13aTeJIbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBaeT pachpeesieHue ero Mo KiaccamM M CTPYKTYpUPOBAaHUE 10
pazienaM M TeMaM TMPOrpaMMbl MO XUMHUH, OMPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHH C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroUMxcsi, ONpeaAe/sIeT BO3MOXXHOCTH TpeaMera s
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUU Ha YPOBHE LieJIeH M3yUYeHUs NMpeMeTa U OCHOBHBIX
BUJIOB y4EOHO-TIO3HABATENILHON JIE€SITEIbHOCTH OO0YyYalolerocs I0 OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XHWMHH CIYXXUT OCHOBOW g (OPMHUPOBAHUS MHPOBO33PECHUS
oOydaromierocsi, ero MpeCTaBICHUN O MaTepUaTbHOM EIWHCTBE MHpPA, BAKHYIO
poJib UrparoT (QopMUpYEMble XUMHEH MPEACTaBICHUS O B3aMMOIPEBPAIICHHIX
SHEPrurd M 00 SBOJIONUHU BEHIECTB B MPUPOJIE, O MyTAX PEIICHUs TI00ATbHBIX
mpoOJieM YCTOMYHMBOTO PAa3BHTHS YEIIOBEYECTBA — CHIPHEBOM, DHEPTETHUCCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealin3allid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMupoBaHUs KyJIbTYPhI JUIHOCTH, €€ 00IIeH 1 ()YHKIIMOHAITBLHON IPaMOTHOCTH;
BHOCUT BKJIaJd B (OPMUPOBAHUE MBIIIJIEHUS W TBOPYECKUX CHOCOOHOCTEM
oOydJarommxcs, HABBHIKOB HMX CAMOCTOSTEIBHOW yd4eOHOW  JesATeIhbHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEAOBATENIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK M B MPOPECCHOHAITBHON NEATEeIbHOCTH; 3HAKOMUT CO
cnenupUKOd HAYIHOTO MBITIUICHUS, 3aKIaIbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsia HA €IMHCTBO MPUPObI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHHM €CTECTBEHHO--HAYYHOM TI'PAMOTHOCTH OOYYarolnXcCs;



croco0cTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHWSIM, K TPUPONE, K YEIOBEKY, BHOCHUT CBOW BKJIAJ, B DJKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBiieHUs B OOYYEHMM XMMHUU OOECIEeUMBAIOTCS CHEHU(PUKOI
colepKaHusi  y4eOHOTrO  MpeaMeTra, KOTOPbIA  SIBJISIETCS  Mearoruyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUU Ha OINpeaesIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIETO 0Opa30BaHMsSI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl IMEPBOHAYAIBHBIX MOHSATUNW XHWMHUH, OCHOB
HEOPraHMYEeCKOM XMMHH U HEKOTOPBIX OTAENbHBIX 3HAYUMBIX MOHITHIM
OpraHNYeCcKOM XUMUU.

CtpykTypa coiepkaHus MPOrpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTO mnojxoja kK e€ usyueHuro. CopepxaHue CKIAIbIBACTCS U3 CHUCTEMBbI
HOHSTHH O XUMUYECKOM AJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUN O XUMHUYECKOU
peakuuu. OOe OTH CUCTEMBl CTPYKTYPHO OpraHM30BaHbl [0 MPUHIUITY
MOCJIEIOBATENIbHOTO PAa3BUTHUSI 3HAHUI HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
pa3HOro ypOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YUCHUS KAK OCHOBBI BCCTO €CTCCTBO3HAHUA,

- [lepuoguueckoro 3akona [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHa

- YUCHUA O CTPOCHUHU aTOMA U XHMHUYECKOU CBA3H,

- NPEICTaBICHUH 00 JIEKTPOIUTHUYECKON ITUCCOLMAIMKA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE ASMIMPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJIHOTO
YPOBHS K JIPyromy, BBITONHSS (GYHKIUA OOBSICHEHHS M TMPOTHO3MPOBAHUSA
CBOWCTB, CTPOCHHUS U BO3MOKHOCTEU MPAKTUYECKOrO IMPUMEHEHHUS] U MOJYyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMHAYECKOW COCTABJIAIOIIEN HaYYHOM KapTUHBI MHUpA B JIOTHKE
€€ CHCTEMHOM NpUPOAbl, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO H
METOJIaM TNO3HAaHUS B Hayke. M3yueHne XuMHUM TPOUCXOAUT C IMPUBJICYEHUEM
3HAHUW U3 paHee M3YyUYCHHbIX Y4eOHbIX MpeaMeToB: «OKpyXarouuid MHPY,
«buonorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy w3ydYeHMH XUMUU TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKOU
NEATENIbHOCTA YEJIOBEKAa M KAaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.



3amaya y4eOHOro npeaMera COCTOMT B (POPMHPOBAHUU CHCTEMbl XUMUYECKHUX
3HAHUM — Ba)KHEHUIINX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKHUX MOJ0KEHHM,
JOCTYIHBIX O0OOOIIEHHI MHMPOBO33PEHUYECKOIO XapakTepa, fA3blKa HAyKH, B
NpUOOIIEHMM K HAy4YHbIM METOJaM T[O3HaHUS TMpPU M3YYEHUU BEIIECTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUU U PAa3BUTHUU MO3HABATEIbHBIX YMEHHUMN U
UX TPUMEHEHUU B y4eOHO-TIO3HABATEIbHOM U y4yeOHO-HCCIIEI0BATEIbCKOM
JEeSATENbHOCTH, OCBOEHHMU NPaBWJI 0OE€30MaCHOr0 OOpallleHusi C BEIIeCTBAMHU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3ydeHUu XMMUU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHMs Ba)KHOE
3HauYEHUE MPUOOPENI TaKKe 1eJd, KaK:

- dbopMupoBaHuE HWHTEUICKTYalbHO Pa3BUTOW JUYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSTHIO PEIICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;

- HAIlPaBJIEHHOCTh OOYYeHHUs] Ha CHCTeMaTH4YeCKoe NPHOOIICHHE
o0ydJaromuxcs K CaMOCTOSITEIbHOW TI03HABATEILHON JEATEIbHOCTH, HAYYHBIM
MeToJaM TMO3HaHUsS, (POPMUPYIOIIUM MOTHBALMIO W Pa3BUTHUE CIOCOOHOCTEH K
XHUMUH;

- oOecrieueHue YCIIOBUH, CIIOCOOCTBYIOIIUX IPUOOPETEHHIO
oOydJaromMMHCS  OMbITa  pa3HOOOpa3HOW  JEATEIbHOCTH,  IO3HAHUS |
CaMOTIO3HAaHMS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIIM), HWMEIOLIUX
YHUBEpPCAJIIbHOE 3HaYEHUE JJI Pa3IMYHBIX BUJOB JESITEIILHOCTH;

- dbopmupoBanue o00ImIeH (YHKIIMOHATLHOW M €CTECTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATH U OLICHUBATH SBJICHUS
OKPYXAIOIIEro MHpA, UCIHOJIb3Ysl 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOU AEATEIBHOCTH;

- dbopMupoBaHue y OOydYalOMUXCS TyMaHUCTHYECKUX OTHOIICHHH,
MOHUMAaHUS [IEHHOCTH XUMHUYECKHUX 3HAHWW I BBIPAOOTKH DKOJIOTHYECKH
[1eJI€CO00Pa3HOr0 TMOBEEHUS B OBITY M TPYIOBOM NEATETBHOCTH B IEIAX
COXPaHEHHUsI CBOETO 3/I0POBbS U OKPYKAIOILIEH IPUPOIHON CPEBI;

- pa3BUTHE MOTHUBAIMU K O0YYEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOEHHUS OOIIEYETIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOdWIIS M HAMPABIECHHOCTH JaIbHEHIIIETO
00yJeHHUS.

OOmiee YuCIO YacoB, OTBEAEHHBIX ISl M3yUYCHHS XUMHUUW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacosB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COIAEPKXAHUE OBYYEHUA

8 KJIACC IlepBoHayajibHbIe XMMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B )KU3HU YEIOBEKA. XUMHS B CUCTEME HAYK.
Tena w BemecTBa. PDu3nyueckue CBOWCTBA BEIMIECTB. ArperaTHOE COCTOSHUE
BeuiecTB. [loHATHE O MeTomax IMO3HaHUA B XUMHUHU. YUCTBIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust CMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE IIEMEHThl. CHMBOJBI XUMHUUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmyina. BaleHTHOCT, aTOMOB XUMHUUYECKUX IJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOcHUTENbHAs aToMHasi mMacca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 10JIs1 XUMHUYECKOTO 3JIEMEHTA B COCIMHCHUMU.

KonmnuectBo BemecrBa. Monbs. MomnsspHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHHI[ BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUIA.

dusnyeckue U XUMUYECKUE SBIICHUSA. XUMHUUYECKasl Peakiusl U €€ IMPU3HAKU.
3aKOH COXpaHEHMsI MacChl BellecTB. XuMHuYeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm: 3HAKOMCTBO C XUMHUYECKOH TMOCYIOH,

paBWJIaMH pabOTHI B JIa0OPATOPUH U
npuéMaMu 0oOpaIeHus ¢ J1abopaTOpHBIM 00OPYTOBAHHEM, U3YYCHUE W OMHUCAHUC
(bU3UYECKUX CBOMCTB 00paslloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHME caxapa B CTYIKE,
KUATICHUE W KOHACHCAIMS BOJABI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKAJIHWBAaHUE
MEJIHOW MTPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCIOTOW) SIBIICHUM, HaOII0ICHUE U
OMHMCAaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiuil (pas3ioxkeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHHUE THIPOKCHUIA
meau (I1) mpu HarpeBaHum, B3aMMOCHCTBHE kele3a ¢ pactBopoM cosr meau (1),
M3y4eHHE CIOCOOOB pa3JeieHHsl CMeCcel: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAaHUE,
BBITIApUBAHUE, JUCTHILIISAINSA, XpoMaTorpadusi, mpoBeIeHNe OYNCTKU MOBAPEHHOU
comv, HaOMIOJEHWE ©  ONHWCAHWE  PE3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOUIETO0 3aKOH COXPAaHEHUS MAacChl, CO3/laHHE€ MOJEJIEeH MOJEeKy
(1rapocTep>KHEBBIX ).



Ba:xkuHeiue npeacTaBUTe M HEOPraHUYECKUX BeleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kuciaopon — aneMEHT M MmpocToe
BeliecTBo. HaxoxjaeHue Kuciopoaa B MOpuUpoAe, (PU3NUECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [lpumenenue xkucnopoga. CrocoOsl
MOJIyYeHUs KHCJIOpoJa B Ja0OpaTOpMU U MPOMBINUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoe. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3p(dEeKT XUMHUECKOW peaKlnu, TEPMOXMMHYECKHE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE peaKUuu. TOIUIMBO: Yrojlb MU METaH. 3arpsA3HCHHE
BO3/lyXa, yCUJIEHUE MapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — anemeHT M mpocToe BemiecTBO. HaxokaeHue Bomopona B
npupojse, GU3MYeCKre ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®dusznyeckue CBOWCTBa BOAbl. Boaa kak pacTtBopuTenb. PacTBOpBL.
HaceblllieHHBIE M HEHACBIIIEHHbIE PacTBOpPbl. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBasi 10Jisl BeIlleCTBAa B pacTBOpE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mMpuUpoOJie U B KU3HU 4eoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arpsi3HEeHHuEe NpUPOAHBIX BoA. OXpaHa U OUUCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHeHui. Oxcuapl. Knaccuduxarms
OKCUJOB:  coyieoOpa3yroniue  (OCHOBHBIE,  KHCIOTHBbIE, aM({OTEpHbIE) U
HeconeoOpasyromue. Homenkinatypa okcuaoB. Dusmueckue M XUMHUYECKUE
cBocTBa OKCUI0B. [loyuenue okcuaos.

OcHnoBanusi. Krnaccubukanuss ocHOBaHUM: IIETOYM W HEPACTBOPHMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHuil. PU3UYECKME U XHUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukarusa kucinor. Homenknarypa kucioT. OuU3ndecKue H
XUMHYECKHE CBOMCTBAa KHCHOT. Psan aktuBHoctn wmerammoB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiatypa coneil. @u3nueckue 1 XuMHUUECKUE CBOWCTBA COJICH.
[Tomydenue counen.
I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUMU.

Xumuyeckuii IKcnepumenm:.  KA4ECTBEHHOE OIPEICIICHUE COJECpPKAHUS
KHCIIOpOZa B BO3JyXe, MOJY4YCHHE, COOMpaHHWe, pACIO3HABAHWE W H3YUYCHHE
CBOMCTB KHCJIOpPOJa, HAOJIOJICHHE B3aUMOJICUCTBUSI BEUIECTB C KHUCIOPOJIOM H
YCJIOBHUSl BO3HUKHOBEHHUS M MIpPEKpalleHusl TopeHus (moxapa), O3HAKOMJIEHHE C
oOpa3liaMd OKCHUJIOB U OINHCAaHUE UX CBOMCTB, TOJIyYeHUE, COOHUpaHuUe,
pacrio3HaBaHWE W U3Y4YEHHUE CBOWCTB BOAOpoAa (TOpEHHE), B3aUMOJICUCTBUE



Bojoposa ¢ okcugoM meau (Il) (Bo3MOXHO HCMONB30BaHUE BUIECOMATEPUATIOB),
HaOmo/leHne OoOpasIloB  BEIIECTB  KOJIMYECTBOM |  MOJb, HCCIIEIOBAHHE
OCOOCHHOCTEM  pacTBOPEHHUsI  BEIIECTB C  PA3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOU JOJIEM PacTBOPEHHOIO
BEIIIECTBA, B3aUMOJICHCTBUE BOAbI C METAILIAMU

(HaTtpuem KaJblieM) (BO3MOKHO HCIIOIb30BaHUE

BHUJICOMATEPUATIOB),  HCCIEJOBAaHHE  O0pa3lloB  HEOPraHWYECKUX  BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOJIO/ICHUE U3MEHEHHS OKPACKU MHAMKATOPOB B paCTBOpax
KHUCIIOT U IeJiodel, u3ydenue B3aumopencteusi okcuaa meau () ¢ pactBopom
CEpHOM KHCJIOTBI, KUCJIOT C METAJUIAMH, pPEaKIMid HEWTpaau3aluu, MOJYyYEHUE
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METajlla JAPYTMM M3 pacTBOpa
COJIM, pEIIEHUWE DSKCIEPUMEHTANBHBIX 3a7ad Mno Teme «BakHeliine Kiacchl
HEOPraHUYECKUX COCUHEHU.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMma XHMHYECKUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNT

[lepBble TOMBITKK KiIacCU(PUKAIMU XUMHUYECKUX 3JieMeHTOB. l[lonsitue o
IPYIIax CXOJHBIX DJJIEMEHTOB (ILIEJIOYHBIE M IIEJIOYHO3EMEJIbHBIE METAJUIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aM(POTEpHBIE OKCHUIBI
U TUAPOKCHUJIBIL.

[lepuoanueckuii 3axoH. [lepuoanyeckas cucremMa XMMUYECKUX JIEMEHTOB /.
N.  MenneneeBa.  Koporkomepuomnas W JUIMHHONEPUOJIHAsA  (OPMBI
[Tepunonnueckoii cucteMbl xumudeckux snemenToB 1. 1. Mengeneesa. [lepuoabr u
rpynibl. OU3NYECKU CMBICI MOPSAIKOBOTO HOMEpa, HOMEPOB MEPUOAA U TPYIIIBI
AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTonsl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JOYeK aToMoB TmepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepuonnueckorn cucremsl [[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoii cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUSI paJuyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJNINYECKUX CBOMCTB MO IrpymnaM U Mepuoaam.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoanueckoil cuCTEMbl XUMUYECKHUX
AJIEMEHTOB JJIs1 pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — yu€HbIl u
IPaKJIaHHH.

Xumuueckass cBs3b. KoBajieHTHast (mossipHass W HENOJSIpHAs) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

CreneHp OKHCJICHUA. OKHUCIUTEIBHO--BOCCTAHOBUTEIILHBIC pPCaKum.
Hpoueccm OKHCJICHUS U BOCCTaHOBJICHUS. OKUCINTEIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm:. W3yUeHHE OO0pa3llOB BEIIECTB METANIOB U
HEMETAJJIOB, B3aUMOJICHCTBUE THUIAPOKCHAA IMHKA C PaCTBOPAMHU KHUCIOT U
HIETIOYEH, MPOBEACHUE OIbITOB, WUIIOCTPUPYIOIMIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEaKIuil (TOpeHue, peakiiuu pa3aoKeHUs, COSTUHEHNUS ).

Mesxcnpeomemmnuie ceasu

Peanuzamus MeXnpeaMeTHBIX CBA3€H NpU HU3YYEHWH XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO--HAYyUHBIX
MOHATUH, TaK U MOHATHM, SBJISIIOIIUXCS CUCTEMHBIMU M1 OTACJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYyYHbIC MOHATHS: HAYYHbIN (DaKT, TUMIOTE3a, TEOpHsl,
3aKOH, aHalIW3, CHHTE3, Kilaccuukalus, TMePUOJUIHOCTh, HAOJIOJICHHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aToM, OJICKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIHU]I,
U30TOIbl, PAJANOAKTUBHOCTh, MOJICKYJA, SJEKTPUYECKUN 3apsj, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHHME BEIECTBA, a3, (U3WYCCKUE BEITUYHMHBI, SIUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpochdepa, MUHEpaJIbl, TOPHBIE TTOPOJIbI, TOJE3HBIC
MCKOTIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJTACC BemecTBO M XMMHYECKAsl peaKUusi

[Tepuonnueckuii 3akoH. [lepuoandeckas cucteMa XUMUYECKUX JIEMEHTOB [].
N. Menneneea. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaausd, KaIbUd U HX
COCIMHCHUH B COOTBETCTBUM C IIOJIO)KEHHEM »HJIEMEHTOB B llepuonmueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BeliecTBa: BHAbI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMUYECKUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIMA KPUCTALIMYECKOW PEIIETKHA U
BHUJa XUMHUYECKOU CBSI3H.

Kiaccudukanys 1 HOMEHKIATypa HEOPTaHUYECKUX BEIISCCTB. XHWMHYCCKUC
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COCJIMHECHUH, T€HETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukanys XuMUYECKUX PEaKIuid 0 Pa3IMYHBIM MpU3HaKaM (110 YUCITY
M COCTaBy Yy4YaCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMYy 3(dQeKTy, o
W3MEHEHHUIO CTEMEeHEH OKMUCICHUS XHMHUYECKHX JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHUIO KaTajlnu3aTtopa). DK30- U DHAOTEPMUUECKHUE PEaKIMU, TEPMOXUMUYECKHE
ypaBHEHUS.

[lonsitue o ckopoctu XxuMuueckol peakuuu. [loHsiTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XHMHYECKUX peakiusax. [IoHSITHE O TOMOTeHHBIX W T'e€TePOTCHHBIX



peakuusax. [lonarue o karanuse. [loHsaTre 0 XuMHUyecKOM paBHOBeCUU. DAKTOPHI,
BIIMAIOIIAE HA CKOPOCTh XMMHUYECKOW pEAKIUMU U IIOJO0KECHUE XUMHYECKOTO
pPaBHOBECHSL.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIC ~ PEAKIMHM,  JJEKTPOHHBIM  OajaHC
OKHCITUTEIbHO-BOCCTAHOBUTEIBHON  PEaKIIHH. CocraBieHue  ypaBHEHUI
OKHUCJIUTEIIbHO--BOCCTAHOBUTEILHBIX ~ PEaKIUHA C  HCIONB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTUUECKON TUCCOUUALUU. DNEKTPOJIUTHI U HEITEKTPOJIUTHI.
KaTtnonbl, annoHel. MeXaHu3M AUCCOLIMALIUM BEIIECTB C Pa3IMYHBIMU BUJIAMH
xumudeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIa0ble dJIEKTPOJIUTHI.

Peakiiuu nonHoro oomeHa. YciaoBHUsl MPOTEKAHUS PEaKIUii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIC YpaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHHUW W COJIGM B CBETE MPEACTaBICHUNA 00 DIECKTPOITUTHYCCKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:. O3HAKOMIICHUE C MOJEISAMH KPUCTAITIMYECKHUX
pPEmETOK HEOPraHMYEeCKUX BEIIECTB — METAUIOB U HeMmeTauioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJIOpUJA HATPHUs), HCCIETOBAHUE 3aBUCUMOCTHU
CKOPOCTHM XHMMHUYECKOW peakIUu OT BO3JICUCTBHUS pa3IUYHBIX (PAKTOPOB,
UCCJIEOBAHUE IIEKTPOIPOBOJHOCTH PacTBOPOB BEIIECTB, MPOLECCAa AUCCOLUALINN
KHCIIOT, WIeJoYed U cojed (BO3MOYKHO HCIIOJIb30BaHUE BHUIEO MaTepualoB),
IPOBEAECHUE ONBITOB, WUIFOCTPUPYIOIIUX TPU3HAKU MPOTEKAHUS PEAKIIUI HOHHOTO
obmeHa (oOpa3oBaHHME OCaJiKa, BBIJICJIEHHE Ta3a, OOpa3OBaHHE BOIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUM
(ropenue, peakiuu pa3aokKEeHUs, COCIUHEHUS), PACIO3HABAaHUE HEOPraHUYECKHX
BEIIECTB C TIOMOIIBKD KAauyeCTBEHHBIX pPEaKIUil HAa HOHbI, pEUICHUe
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl 1 MX COeJUHECHUSA

OO6mrast xapakTtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (QU3NUIECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa MpPUMEpe  XJopa
(B3auMoneiicTBUE C MeETallaMH, HEMeTalUlaMH, IIeJo4aMu). XJIOPOBOJOPOI.
ConsHass KHCJIOTAa, XUMUYECKHE CBOMCTBA, IMOJydYeHUE, MpUMEHEeHue. JleicTBue
XJIOpa U XJIOPOBOAOpPOJAa Ha OpPraHU3M 4elioBeka. BakHeilliue XJIOpUIbl U UX
Hax0XJICHUE B IPUPO/IE.

Obmas xapaxktepuctuka 31eMeHTOB VIA-rpynmnel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe CTENeHH OkucieHus. CTpoeHue U (U3MYECKHE CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOJa U CEPbl. AJUIOTPOINHbIE MOIU(DUKALIMKM KUCIOPOa



U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (0oOmIuMe Kak
MpeACTaBUTENs KJlacca KHUCIOT U crnenuduyeckue). XUMHUYECKHE pEaKIu,
JeXallue B OCHOBE MPOMBIIIJIEHHOrNO Croco0a TMOJyYeHUsI CEpPHOM KHUCIOTHI.
IIpumenenue cepHor KUCIOTHL. CoMM CEPHOM KHUCIIOThI, KAUECTBEHHAs PEAKIIMS HA
cynbdar-uoH. Haxoxaenue cepsl U €€ COCNMHEHUN B TpUpoje. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpefbl COECAUHEHUSIMU cepbl (KUCIOTHBIE JOXKIU,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 3yeMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHBIC CTETICHH OKUCIICHHS. A30T, pacmpocTpaHEHHE B MPHUPOJE,
¢usndeckue u XumMmudeckue cBoiicTea. KpyroBopot azora B nmpupojae. AMMHUaK, ero
¢u3ndyecKkre U XUMHUYECKHE CBOMCTBA, TIOTy4eHUe U mpuMeHenne. Conm aMMOHUS,
nX (pu3MvecKre 1 XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHMs. A30THasi KHCIOTa, €€ TMoiyuyeHue, (PU3MUECKUe W XHUMHYECCKHUE
cBoiicTBa (0OmIMEe Kak TpEACTaBUTENS Klacca KHUCIOT W CHeupUIECKHe).
Hcnonp30BaHUE HUTPATOB H COJEH aMMOHHMS B KayeCTBE MHHEPAIbHBIX
ynoopeHuii. XMMUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEel Cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HeHUEe BoO3Ayxa, MO4YBbl M BonoéMoB). docdop,
aloTponHeie Momudukanuu QGocdopa, puznyeckne M XMMUYECKHUE CBOMCTBA.
Oxkcun dochopa (V) u pocdopnas kuciora, puznyeckre 1 XUMUYECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OOPEHHIA.

O6mas xapakrepuctuka 371eMeHTOB |V A-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCICHHUA.  YTIEpOoH,  aJUIOTPOIHbIC
Monu(UKalMK, PACHpOCTpPaHEHHE B TpPHPOAE, (PUINYECKHE U XUMUYECKUE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepoaa B mpupojne. OKCuabl yrieponaa, ux
duznueckne W XUMUYECKHE CBOWCTBA, JEWCTBHE HA JKUBBIE OPTraHU3MBI,
MOJIYYCHHE U TPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza T1I00adbHOTO TMOTCIUICHHS KJIMMaTa, ITapHUKOBBIN
addekr. YronpHas KUCIoTa M €€ colM, uX GU3NICCKHEe U XMMUYCCKHE CBONCTBA,
noiyyeHne W TnpuMeHeHue. KaudecTBeHHas peakiuss Ha KapOOHAT-HOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEJIBCKOM
XO35MCTBE.

[lepBoHauanbHbIE NOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAUHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJI, ITMIEPUH, YKCYCHAsi KUCJIO0TA).
[IpuponHble HMCTOYHHUKU YIJIEBOAOPOAOB (yrojib, MPUPOAHBIA Ta3, HEPTH),
MPOAYKTHl UX MepepadoTku (OEH3MH), UX POJAb B OBITY W MPOMBIILICHHOCTH.
[lonsiTue 0 OMONIOTUYECKH Ba)KHBIX BELIECTBAX: XKUpPaAX, OeJKax, yrieBojax — U Ux



poii B OKM3HM YeloBeka. MarepuaibHOE E€JUHCTBO OPraHUYeCKUX U
HEOPTaHUYECKUX COCAUHEHUM.

Kpemunii, ero ¢u3mveckue ¥ XUMHUYECKHE CBOWCTBA, TOJYyYCHHE W
npumenenne. CoenuHeHuss KpeMmHHss B mnpupone. OOmmue mnpeactaBieHus: 00
okcune kpemaus (1V) u kpemuueBoil kuciore. CUIMKAThl, UX HUCIOJIb30BaHUE B
OBITYy, B MPOMBIIUICHHOCTH. Ba)kHEHIINEe CTPOUTEIIbHBIE MaTepuajbl: KEpaMHuKa,
CTEKJIO, IIEMEHT, O€TOH, >kene300eToH. [IpoGiembl Ge30MacHOr0 MCMOIb30BaHUS
CTPOUTEIIHHBIX MAaTCPHAJIOB B TTIOBCEAHEBHOM KM3HU.

Xumuueckuit IKCnepumMeHm: u3ydeHue o0pa3loB HEOPraHUYEeCKUX
BEILIECTB, CBOWCTB COJITHOM KHCJIOTHI, MPOBEJCHHE KAYECTBEHHBIX pEaKIMN Ha
XJIOPUJ-UOHBI U HAOJIOJICHUE NMPU3HAKOB UX MPOTEKAHMUSI, OMbBITHI, OTPAKAIOIINE
dbu3nYecKue U XUMHYECKHE CBOWCTBA TajIOTEHOB W MX COCAMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEpPUAIOB), O3HAKOMJIEHWE C oO0Opa3liaMH XJOPHJIOB
(rajoreHu10B), 0O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COeTMHEHUSIMH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB), HAOIIOeHUE Mpolecca OOyriIMBaHUs caxapa
noj, JCUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, U3YUYCHUE XUMHYECKUX
CBOICTB pa30aBiIeHHON CEpHOI KUCIOTHI, IPOBECHNE KAaUECTBEHHOW peaKIMKu Ha
cynbdaTuoH u HaONIOJICHHE TpU3HAKa €€ TMPOTeKaHus, O3HAKOMJICHHE C
¢uznueckumMu cBoiicTBaMu aszora, (Gochopa M UX coeAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE  BHUIEOMATEepUajoB), oOpa3laMud a30THBIX ©  (POCPOpPHBIX
ynoOpeHuii, TmoJlydeHrue, coOupaHue, paclio3HaBaHUE M HM3YYEHHE CBOWCTB
aMMUaka, MpoBeICHNE KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHUA U GochaT-uoH U
U3y4YEHUE TPU3HAKOB HMX IPOTEKaHMs, B3aUMOJIEUCTBUE KOHUEHTPUPOBAHHOU
a30THOM KHCIIOTBI C MeIbl0 (BO3MOXHO HCIOJIb30BAHUE BHUAEOMATEPHAIIOB),
U3Y4YCHHE MOJENIEeH KpHUCTAJUTMYECKUX PEemETOK anMasa, rpaduta, (QysuiepeHa,
O3HAKOMJICHME  C  MPOIECCOM  aACOpPOIMM  PACTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YTIEM U YCTPOWCTBOM MPOTHUBOrasza, MoJydeHue, coOHpaHue,
pacrno3HaBaHWE W  W3YyYCHUE CBOWCTB  YIJIEKMCJIOTO Ta3a, [MpPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha KapOOHAT M CHJIMKAT-UOHBI M U3yUYEHHE TPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIMEH CHJIMKATHOW IPOMBILIJICHHOCTH,
pEILICHUE SKCIIEPUMEHTAJIBHBIX 3aJad Mo TeMe «BakHelmune HeMeTaulbl U UX
COCTUHEHUSD).

MeTtajuiibl M UX COCAMHEHUS

OO6mrast XapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHH
ux nosioxkeHuss B llepmoanueckod cucreme xumuyeckux a3nemeHtoB J[. N.
MenpaeneeBa u ctpoeHust aroMoB. CTpoeHre MeTauioB. Meramnnyeckas CBS3b U
METAJUIMYECKAS] ~ KPHUCTAUIMYECKass  pemI€TKa.  DJIEKTPOXUMHYECKUH Pl
HaIpsbKeHU MeTauioB. Ou3nueckue U XMMUYECKHe CBOMCTBa MeTrauioB. O0mue



crocoObl TonyyeHus: MeTamwioB. [loHsTHE O KOpPpO3WHM METaiOB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CruiaBel (CTadb, YYTyH, AIOPATIOMUHHM,
OpoH32a) U UX MIPUMEHEHHUE B OBITY ¥ MPOMBIILIEHHOCTH.

[lemounbie MeTaUIbl: TIOJNIOKEeHHE B [lepuoamdeckoi cucteMe XMMUYECKHUX
anementoB JI. 1. MenaeneeBa, CTpoeHME HUX ATOMOB, HAXOXKIECHHUE B IIPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U kanusi). OKCUIBI U
TUAPOKCUABI HaTpusi W Kaius. [IpuMeHeHHe TIENOYHbIX METaIOB M UX
COCMHECHUM.

[[lemouHO3eMeNbHBIE METAIBI MarHuil W KajblUi: TOJIOXKEHHUE B
Ilepuonnueckon cucrteMe xuMmudeckux siemeHToB [[. . MenzaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJeHue B rpupojie. duznueckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxkHelmue coeluHEHHUS Kaublus (OKCHI, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHMUSI.

AroMuHuM: nojioxkeHne B [leprogudeckon cucTeMe XUMUUECKUX JIEMEHTOB
. 1. MenneneeBa, CTpOEHHE aTtoMa, HAXOXAEHHE B mpupojae. Pusnmyueckue u
XUMHUYECKHE CBOMCTBA aTtOMHHUS. AM(POTEpPHBIC CBOMCTBA OKCHAA U THUAPOKCHIA
AITFOMHUHMSL.

XKeneso: nonoxenue B [lepponnueckoil cucreMe XUMHUUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOECHHE aToMa, HaxOoXIeHHWEe B mpupone. DPusnueckue Hu
XUMHYECKUE CBOMCTBA xkene3a. OKCUbl, THAPOKCHIBI U coiu xkene3a (1) u xenesa
(I11), wux cocraB, CBOWCTBA H MOJy4YeHHE. XUMUUECKUN IKCHEPUMEHNL.
O3HaKOMJIEHHE ¢ 00pa3llaMi METaJUIOB U CIIaBOB, MX (PM3MUYECKUMHU CBOMCTBAMH,
U3YUYEHUE PpEe3yJbTaTOB KOPPO3UHM METAIOB (BO3MOYKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA KAJIbLIUS U HATPUS C
BOAOW (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHUAIOB), HCCIEIOBAHUE CBOWCTB
XKECTKOW BOMBI, TMpoIEcca TOpPEeHUs Kejae3a B KHUCIOpoAe  (BO3MOXKHO
WCIIOJb30BaHUE BUJEOMATEpPUAJTIOB), MPHU3HAKOB TMPOTEKAHUS KAUYE€CTBEHHBIX
peakiuii Ha MOHBI: MarHWs, KajbliMs, aJlOMUHMS, IMHKa, keine3a (l1) u xenesa
(I11), memm (Il), HaGnromeHWEe W ONMUCAHHWE NPOICCCOB OKPAIIMBAHHS TUIAMEHHU
MOHAMHU HATpPUsl, Kalus U Kajablus (BO3MOXKHO HCIOJIb30BaHUE BUIECOMATEPUATIOB),
uccienoBanne amMQpOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHUS W THUIPOKCHIA
LIMHKA, pElIeHUE SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxkHeillne MeTamibl U UX
COEMHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m marepuanbl B MOBCEIHEBHOW >KWM3HU YEJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHYECKUX peakuuit B ObITy. IlepBas momomis mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.



XUMHUYECKOE 3arpsA3HEHHE OKpYyXaroueh cpeabl (ImpenenbHas I0MycTHMast
KOHLEeHTpalus BeulecTs, aanee — [1IK). Ponp xumMuu B pemieHnn 3KOIOTrMYEeCKUX
npooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3oB MaTEpPUaOB (CTEKIO, CIIIaBbl METAJIOB, MOJIUMEPHbIE
MaTepHuabl).

Mescnpeomemmunie cea3u

Peanuzanus MeXINpeAMETHBIX CBSI3€M MpU U3yYEHUM XUMUHM B 9 Kiacce
OCYLIECTBIISIETCSI 4Yepe3 HCIOJIb30BAaHUE KaK OOUIMX €CTECTBEHHO-HAYUYHbBIX
MOHSTUM, TaK U TIOHATHUM, SBISIONIUXCS CUCTEMHBIMH JJIsI OT/EIBbHBIX MPEAMETOB
€CTEeCTBEHHO--Hay4YHOI'O LIUKJIA.

OO01muMe ecTecTBEHHO-HAy4YHbIE MOHATHSA: HAay4YHbIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KIacCU(PUKaLMs, TNEePUOANYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHE, MOJEelb, SBJICHHE, NapPHUKOBBIN
3 PeKT, TeXHOIOTHUSI, MaTEPUAIIBI.

®duzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUI,
M30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJA, OJJIEKTPUUYECKUU 3apsifl, MPOBOJHUKH,
NOJYIPOBOAHUKH, JUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TeNO, OOBEM,
arperaTHoe COCTOSIHHE BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIINYECKAs
pemérka, CriaBbl, (U3MUYECKHE BEIUYUHBI, €IUHUIIBI U3MEPEHUsl, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE31bI, COHIIE.

buonorusi: dortocunres, abixanue, Ouocdepa, dKOCHCTEMa, MHUHEpaIbHbIC
yI0OpeHUsI, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaJIbI, TOPHBIE TTOPOJIbI, TOJIE3HBIC
UCKOIIaeMbI€, TOIUIUBO, BOJHBIE peCypCBhlI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTAaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUralOTCd B XO0J€ OOy4YeHUs XMMUU B €JUHCTBE Yy4yeOHOW u
BOCIIUTATENIbHON JAESATEIBHOCTH B COOTBETCTBUM C TPAJULIUOHHBIMH POCCHUICKUMU
COLIMOKYJIBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSMH, NPUHATHIMU B
o0miecTBe MNpaBWIaMM M HOPMAaMM IIOBEIEHUS M CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSL U COLIMATIN3ALIUN O0yUYaOLIUXCA.

JIM4HOCTHBIE ~ pE3yJbTAaThl  OTPAXKalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW IO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAMH U
paciIMpeHre ombITa ASSTEIHHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) nNaTpHOTHMYECKOr0 BOCHHTAHUS. IICHHOCTHOIO  OTHOIICHHS K
OTE€YECTBEHHOMY KYJbTYPHOMY, MCTOPUYECKOMY U HAy4YHOMY HAacCJEIuIo,
NMOHUMAaHUsI 3HAYCHUS XMUMHUYECKOW HAyKH B KU3HM COBPEMEHHOTO OOIIeCTBa,
CITOCOOHOCTH BJIAJIETh JIOCTOBEpHOW MH(OpMaImend 0 IepeaoBbIX JOCTHKEHUAX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX
3HaHUAX 00 YCTPONCTBE MHpa U 00IIEeCTBa; 2) rPaskKIaHCKOr0 BOCIIUTAHMS:

NPEJCTABICHUS O COLUUAIBHBIX HOPMaxX M TMPaBUJIAX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETCHTHOCTH B OOIIICCTBEHHO
MOJIC3HOHM,  y4eOHO-HCCIIeIOBATeILCKOM, TBOPYECKOW W JAPYrHX  BHAAX
NEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOH COBMECTHOM JEATEIbHOCTH TPH
BBITIOJIHCHUU Y4YEOHBIX, TI03HABATCIBHBIX 3aj]lay, BBIMOJHEHUH XHUMHUYECKHUX
AKCTICPUMEHTOB, CO3IaHUN YUEOHBIX ITPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO
W B3aWMOIIOMOINM B TMpOIEecce OTOM y4eOHOW MJEeSATENBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMIOBEJCHHE U IIOCTYIIKM CBOMX TOBAapHUILEH C IMO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS IOCIEACTBUN MOCTYIKOB;
3) LEeHHOCTH HAYYHOr0 MO3HAHHN. MHUPOBO33PCHYCCKHE IPEICTABICHUSI O
BEIIECTBE U XUMUYECKOU PEaKI1H,

COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKH M COCTABIIAIOLINE
OCHOBY JIJIsI TIOHMMAaHHS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEJICTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MNPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
NPUPOJHON CPEOM, O PpOJM XUMHM B TO3HAHWUM H3TUX 3aKOHOMEPHOCTEW;
MO3HABATEJIbHBIE MOTHBBI, HAITPABJICHHBIE HA MTOJYYEHUE HOBBIX 3HAHUM 11O

XUMUHM, HEOOXOAUMBbIC MJIsI OOBSICHEHUS HAOII0IaeMBbIX IPOIECCOB U SIBIICHHIA,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YWUTATENbCKOW KYyJIbTYpPbl, B TOM YHCIE



HaBBIKOB CaMOCTOSITEIbHOM paboOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOMU
IUTEpaTypor, JOCTYNMHBIMH TEXHMUYECKHMH CpEICTBAMU HMH(OPMAIMOHHBIX
TEXHOJIOTUH; HHTEPEC K OOYUYEHUIO M MO3HAHUIO, JTI0003HATEILHOCTh, TOTOBHOCTh
U CIOCOOHOCTh K C€aMOOOpa30BaHMIO, IMPOCKTHOM U  HCCIEI0BATEIbCKOM
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHsS OOydeHUS B
JIATbHEUIIIEM;

4) opMupoBaHHUSI KYJbTYPbI 310POBbSI: OCO3HAHKUE [ICHHOCTH KH3HHU,
OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 37I0pPOBbIO, YCTAHOBKH Ha 3JI0POBBIA 00pa3
KU3HHU, OCO3HAHUE TIOCJICACTBUN U HEMPUSITUE BPETHBIX MPUBBIUEK (YIIOTpEOIeHUS
QJIKOTOJIs1, HAPKOTUKOB, KYpEHUsI ), HEOOXOTUMOCTH coOJIroIeHUS
paBUII 0e30macHOCTH npu  oOpalieHuu ¢ XUMHUUYECKUMHU
BEIIECTBAMH B OBITY U PEAJIbHOM KU3HU; 5) TPYI0BOI0 BOCIUTAHMS: HHTEPEC K
MIPaKTUUYECKOMY U3YUYEHHUIO MpodecCcCuil u Tpy/ia pa3InuyHoOro poja, yBakKeHHUE K
TPYAY U pe3yibTaTaM TPYAOBOH JESITEILHOCTH, B TOM YUCIIE HA OCHOBE
PUMEHEHHMS TIPEIMETHBIX 3HAHUN 110 XUMUU, OCO3HAHHBIN BBIOOD
WHIMBUIYaJIbHON TPACKTOPUHU MPOJAOJIKEHUSI 00pa30BaHUs ¢ YIETOM JIMUYHOCTHBIX
UHTEPECOB U CITIOCOOHOCTH K XUMHUHU, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIEeHON TPpOo(deCcCUOHATBHOM NS TETbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCS B POPECCHOHATBHON cpejie; 6) IKOTOrH4ecKoro
BOCIIUTAHMA: KOJIOTMUYECKH 11eJiecO00pa3HOe OTHOIICHUE K TPUPOJIE KaK
MCTOYHMKY KU3HU Ha 3eMJI€, OCHOBE €€ CYyIIeCTBOBaHHUS, IOHUMaHUE IEHHOCTU
3I0pOBOT0 U 0€301acHOr0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIIEHHUE K
coOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/I0POBbIO, OCO3HAHHE IIEHHOCTH
coOJIrOICHUS TTPaBUJT O€301MaCHOTO TIOBEACHUS MPU pabOTe C BEIIECTBAMH, a TAaKKe
B CUTYaIMSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIFO/ICH; COCOOHOCTH MPUMEHSTh
3HaHUS, MIOJIy4aeMble PU U3YYCHUN XUMUU, IS
peIIEHUs 3a7a4, CBSI3aHHBIX C OKPY’KAIOWIEH MPUPOIHON CPEION, ISl MOBBIIICHUS
YPOBHS  DKOJOTUYECKOHW  KYJIbTYpPBhI, OCO3HAHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M MyTeH HX PEIICHUS MOCPEICTBOM METOJ0B XUMHH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.
METAIIPEAMETHBIE PE3YJIbTATHBI
B cocraBe wMmeTranpeaMETHBIX pPE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMupOBaHUS MHPOBO33pCHUS OOIIEHAYYHBIE TMOHATHS (3aKOH, TEOpus,
MPUHIIKII, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUYEOHBIX MpEeAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHUU W3 ITUX MNPeIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOM
Hay4YHOW KapTHUHE MHpA, U YHUBEpCaJbHbIe yueOHbIEe NeUCTBUS (MO3HABATENbHBIC,



KOMMYHUKATHBHBIE, DPETYIATHBHBIE), KOTOpble oOecneunBaroT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOU
NEATEIIbHOCTH.
Ilo3HaBaTe/ibHBbIC YHHBepPcalbHbIe yueOHbIe aeiicTBus ba3zoBbie
JIOrH4ecKue 1eHCTBUA:

YMEHUS UCTHOJIb30BATh MPUEMBI JIOTHYECKOTO MBILUIEHUS IIPU OCBOEHUHN
3HAHMM: PACKPBIBATh CMBICI XUMHUYECKHX MOHSATHH (BBIIEIATh MX XapaKTEepHbIE
MPU3HAKKU, YCTAHABJIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSITHSMH), UCIOIB30BAThH
HNOHSTHS 111 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBICHU, BEIOMPATh OCHOBAHUS U
KpUTEpUH JUIsl KiIacCU(PUKAUMKM XUMHYECKUX BEIIECTB M XMMHUYECKHX PEakiu,
YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3M MEXIYy OOBEKTaMH HW3Y4CHHS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIC, JI€TyKTUBHbIE, MO aHAJIOTHH),
JenaTh BBIBOJABI W 3aKIIOUYEHUS; YMEHUE NPHUMEHATH B MPOLECCE MNO3HAHUSA
NOHSTHS (MIPEAMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMblE B XUMUH,
npeoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MTPEICTABICHUS —
XUMHYECKUN 3HAaK (CUMBOJI 3JEMEHTa), XUMUYeckas ¢GopMyna U ypaBHEHHE
XUMHUYECKON peakluy — NpU pelleHuu yueOHO-TT03HABATENIbHbIX 3a/1ay, C Y4ETOM
JTUX MOJEJIBHBIX IPEIACTABICHUN BBIABIATE U XapaKTEPU30BaTh CYIICCTBEHHBIC
IPU3HAKK U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U XMMHUUYECKUX peaKiuil,
BBISBJIATH  OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IIPOTUBOPEUHs B U3YUAEMBIX IIPOLIECCAX U SIBICHUSAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHME MCIIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHMS, a TaKXKEe B KauyeCTBE OCHOBBI JIsI (OPMUPOBAHHUS THUIIOTE3BI TIO
IIPOBEPKE TMPABWJIBHOCTH BBICKA3BIBAEMBIX CYXKICHUM, MPUOOPETCHHE OIbITa II0
IUIAHUPOBAHUIO, OPraHU3alldd W TMPOBEJCHUIO YYEHHYECKUX OKCIIEPUMEHTOB,
yMEHHE HaOJI0aTh 3a XOJO0M IIPOIECcCa, CaMOCTOSTENIBHO MPOTHO3UPOBATH €T0
pe3yabTat, GopMyIupoBaTh 0000IIEHUS ¥ BBIBOJIBI 110 PE3yIbTaTaM IMPOBEIEHHOTO
OTBITA, WCCIICJIOBAHUS, COCTaBIIATH OTYET O TIpojeslaHHOW paborte. PaGora c
uHopMaLue:

yMEHHE BBIOMpATh, AHAIM3UPOBATH M HWHTEPHPETHUPOBATH HWH(POpPMAIHIO
Pa3IMYHBIX BUJIOB U (POPM MpECTABICHUS, MOJYIaEMYIO U3 Pa3HbIX HCTOYHHKOB
(Hay4yHO-TIOMYyJISIpHAs  JUTEpaTypa XHUMHUUYECKOTO COJAEpKaHUs, CIPABOYHBIC
mocobusi, pecypchl MHTepHETa), KPUTHYECCKH OICHHBATh IPOTUBOPCUYUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TMPUMEHSATH Pa3IUYHbIE METOABI W 3aMpPOCHl MPH TOHUCKE M OTOOpE
HHpOPMALIMM M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAWMBIX IS BBITIOJIHECHHS



y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEACIIEHHOTO THUIa, MPUOOPETEHUE OMbITA B
o0JlacTU  MCHOJIb30BaHUS  HUHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO MCTOJb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMAIbHYIO (GOpMY MpeacTaBiIeHUsT HHOPMALIMK U
WUTIOCTPUPOBATh pellaeMble 3a7a4yd HECJIOKHBIMU CXEMaMH, JuarpaMmMami,
apyrumu  ¢popMamMu TpaQUKH U UX KOMOMHAIMSIMHU; YMEHHME HCHOJIb30BaTh U
aHANM3UPOBATh B IIpoliecce Y4YeOHOM M HCCIEAOBATENBCKOW s TeIbHOCTH
MH(pOpMALINIO O BIUSHUU MPOMBIILICHHOCTH, CEJILCKOTO X035MCTBA U TPAHCIIOpPTa
Ha COCTOSTHUE OKPY>Kalollel MPUPOTHONU CPEIbI.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUs 3ajJlaBaTh BOIPOCHI (B XoJe auaiiora W (WiIU) JUCKYCCHM) IO
CylIeCTBY  OOCyXKnaemMoil  TeMbl, (OpMyIUpOBaTH CBOM  MPEIAJIONKEHUS
OTHOCHUTEJIbHO BBIMIOJIHEHUS TPEJI0KEHHON 3aJaud; YMEHHS TMPEICTaBIAThH
MOJIYYEHHBIE  PE3YyJbTaThl IMO3HABATEIBHOW  JEATETLHOCTH B  YCTHBIX U
MUCBMEHHBIX  TEKCTax; JejaTh [MPE3CHTAIMI0  PE3yJIbTATOB  BHIMIOJHEHUS
XUMHUYECKOT0 JKCTIepUMeHTa (J1a00paTOpHOTO OIbITa, JTabOpaTOpHOU pabOThI MO
UCCJICJIOBAHUIO CBOWMCTB BEIIECTB, YYEOHOro TMpOEKTa); yMEHUS Y4eOHOro
COTPYIIHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM TIO3HaBaTEJIbHOM U
UCCJIEIOBATEIbCKON JEATEeIbHOCTH TPHU PEUICHWH BO3HHUKAIOIIUX MpoOJeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COIJIACOBaHUs MO3UIMI (00CyXIeHHs, 0OMeH
MHEHUSIMH, «MO3TOBBIE INTYpPMBI», KOOpPAMHAIIMS COBMECTHBIX J€HCTBUIA,
OTIpeJIeICHHe KPUTEPUEB I10 OLIEHKE KaYeCTBa BHITIOJHEHHON paOOTHI U APYTHE).

PerynsiTuBHBbIe YHHBepcaJIbHbIE YUeOHbIe IelicTBUS:

YMEHHE CaMOCTOATENIBbHO OMNPENENATh IENU JeATeNbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M MPU HEOOXOJIUMOCTH KOPPEKTHPOBATH CBOIO
NeATeIIbHOCTD, BBIOUpaTh Hanbosee d3(PEeKTHUBHBIE CIIOCOOBI PEIICHUs] YYCOHBIX H
MO3HABATEIBHBIX 3a/a4, CaMOCTOSITEIbHO COCTAaBJISTh WJIM KOPPEKTHUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUM NP BBINOJHEHUM 33aJaHUA C  Y4ETOM
MOJIYYCHHsI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUAX,
OLICHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yJbTaTa 3asBICHHON LEJIH, yMEHUE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPEIJIaraeMbl€ B YCJIOBUU 3aIaHUM.

MHNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTATOB IO OCBOCHUIO 00A3aTEIBLHOTO
collepKaHMs, YCTAaHOBJICHHOTO MJaHHOW (emepanbHOl paboueld Mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOY4YarOUMMHUCS HAy4YHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI
NEeUCTBUM, crnenuduyeckue s TpeaAMEeTHOM o0sactu  «XUMHS», BUJIBI
NEATeNIbHOCTH 1O  TMOJYYEHHID HOBOIO  3HAaHMS, €ro HUHTEpHpeTalni,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.



K koHiy oOyuenus B 8 kiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

* pacCKpbhIBaThb CMBICII OCHOBHBIX XHMHMUYECKHUX TMOHSATHUI: aTOM, MOJIEKyIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(omHOpOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi JIOJIsl XUMUYECKOr'0 JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTETIEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIMu pasJIOKEHUs, pEeaKIUu 3aMElICHUsl, PEeaKIuu
o0OMeHa, HK30- ¥ SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
SApO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHasi OpOUTalb, pPaJUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS U HEMOJISIPHAsl KOBAJICHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJsl BEIIeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

* WUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHATUH U
MPUMEHSTH T TOHITHUS MPU ONMUCAHUM BEIIECTB U UX TIPEBPaICHUIA;

* UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJII COCTaBJIEHUs (hOPMYJ BEIIECTB
Y YPaBHEHUN XUMHUYECKUX PEaKIIHil;

« OTIPEJIENISITh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COCAMHEHUSX,
CTeNeHb  OKUCJEHUSI  JJEMEHTOB B  OWHAapHBIX  COCAMHEHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJeHTHass W HOHHAasi) B
HEOPraHMYECKUX COCIUHEHUSAX;

- packpbiBaTh cMbIca Ilepuogmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBAaTh IMOHMMAHWE NEPUOJIMYECKON 3aBUCHMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoil cucteme,
3aKOHOB ~ COXPAaHEHHMS MacChl  BEUIECTB, IIOCTOSIHCTBA  COCTAaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaIpo;

- ONMMCHIBATh W XapakTepuszoBaTh Tabmuunyio ¢opmy Ilepuoamdeckoii
CUCTEMbl XUMHUYECKUX DHJIEMEHTOB: pa3iuyaTh [OHATHUS «TJAaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOJNbIIMEe TEPHOJbI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiemenroB [l W.
MeHnneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj fA1pa, o0llee YUCI0 IEKTPOHOB
U pacrpeesieHUue UX Mo 3JIEKTPOHHBIM CII0SIM);



* KJTaCCU(ULIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE pPEeaKUuu (MO YHUCIY M COCTaBY YYaCTBYIOIIMX B PEaKLUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

* XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMUYECKHE CBOICTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsl OMUCAHUE IPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

* IPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XUMHYECKUX IPEBPALCHUN B
Pa3JINYHBIX YCIOBUAX;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYKO MaccChl BEILLECTB,
MacCOBYIO [JOJII0 XUMHYECKOIO 3JeMEHTa Mo (opMylie COEIMHEHUS,
MacCOBYHO JIOJIF0O BEUIECTBA B PACTBOpPE, IPOBOJUTH paCYETHI 110
YPaBHEHUIO XUMUYECKOW pEeaKIUu;

* IPUMEHATH OCHOBHBIE ONEPAIMA MBICIUTEIBHON JIEITEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O00O00IIeHHe, CHCTeMaTHU3aluio, Kiaccudukanuio,
BBISIBIICHUE TMPUYUHHO--CJICJACTBEHHBIX CBSI3€H — JIsI MU3YyUYCHHs] CBOWCTB
BEIIECTB M XMMHUUYECKHUX PEAKIUW, €eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHHEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

- CJIEIOBATh MPaBWIIaM TMOJIb30BAHUS XUMHUYECKOM MOCYI0N 1 JabopaTOpHBIM
o0opyaoBaHMEM, a TakXKe IMpaBWiIaM oOOpalleHHus C BEIIeCTBAaMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTMBITOB IO TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHUCIOPOJAA), IPUTOTOBICHHIO pPAaCTBOPOB C
ONPENICIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOTO BENIECCTBA, IUIAHUPOBATH
U MPOBOJIUTh XMMUUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
MIEJIOYE U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (Jakmyc, (heHondTanens,
METWJIOPAHXK U JAPYTHe).

K xonmy oOydenus B 9 kjacce npeaMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

* PACKPBIBATh CMBICII OCHOBHBIX XHUMHYECKUX TMOHATHUH: XUMHUYECKHIM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEMIECTBO,
CJIO)KHO€ BEIIEeCTBO, BaJIEHTHOCTH, D3JEKTPOOTPUIIATEIHLHOCTh, CTEIICHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlysi, XUMHUYECKasi CBS3b, TEIUIOBON d(DdekT
peaknud, MOJb, MOJSPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIUTAYECKAS] JTUCCOIHMAINS, PEAKIUA HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMble U
HEOOpaTUMBbIE pEaKIWH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKITIH,



OKHCIIUTENb,  BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAHOBIICHHUE,
amioTponus, aMm(pOTEepHOCTh, XMUMHUUECKasi CBSI3b (KOBAJICHTHAsi, MOHHAS,
METaJUINYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHH, MPEACIbHO IOIMyCTUMAs
koHueHTpauus [1/IK BemecTsa;

* WJUTIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XHUMHUUYECKUX TIOHATHH U
MPUMEHSTh 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAIICHUI;

* UCIIOJIH30BaTh XUMHUYECKYIO CUMBOJIUKY JJIsl COCTaBIICHUS (JOPMYJT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

* ONIPEAETATh BAJICHTHOCTh U CTENEHb OKUCJICHHS XMMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeéHHOMY KJacCy COeIUWHEHUH mo (opmysiam, BUA XMUMHYECKOU
CBs3M (KOBAJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALIMYECKOU
peLIETKN KOHKPETHOTO BEIECTBA;

* packpbiBaTh cMbIca Ilepuomuyeckoro 3akona J[. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH M XapaKTEepU30BaTh
Tabiuunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoArpymnna (A-Tpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», Mameie U OoJibIIME TEPHOJBI, COOTHOCUTH
0o003HaueHusl, KOTOphIE MMEIOTCS B TMEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMMHYECKUX
AJIEMEHTOB (COCTaB M 3apsij sApa, oOIIee 4YHUCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJIOsIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaeaax MajlblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

« KJTaCCU(UIIUPOBATH XUMHUYECKHE JIIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakluu (MO0 YUCIYy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCIICHHS
XUMUYECKUX PJIEMEHTOB);

* XapaKTepu30BaTh (OMHCHIBATH) OOMME W CHEHUPUICCKUE XUMHUUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

* COCTABJISITh ~ YPABHEHUS  JJIEKTPOJIUTUYECKOM  JUCCOLMALMM  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, ypaBHEHHUsI pEakiuil, MOATBEPKAAIOUUX CYIICCTBOBAHUE
TEHETUYECKOU CBA3U MEXY BEIIECTBAMU Pa3JIMUHBIX KJIACCOB;

* PaCKpbIBaThb  CYHIIHOCTb  OKHMCJIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHM
NOCPEJCTBOM COCTABJICHHUS 3JEKTPOHHOIO OajaHca 3TUX peaKIui;

* IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS,
BO3MOKHOCTH ITPOTEKAaHMS XMMHYECKHMX NPEBPAIICHUNA B PA3TUYHBIX
YCIIOBUSIX;

* BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MAacCChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JOJII0 BEIIECTBA B pacTBOpE, IPOBOAUTH PACUYETHI IO
YPaBHEHUIO XUMUYECKOW pEeaKIUu;

co0JIr01aTh TIpaBUJia MOJBb30BAHUS XUMUYECKOW TOCY/I0N U J1abopaTOPHBIM

o0opy/loBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIIMSIMU TIO BBITIOJIHEHUIO JIaOOPaTOPHBIX
XUMUYECKUX ONBITOB 110 TIOJYYCHHUIO U COOMpPaHHIO Ta3000pa3HbIX
BEIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

IPOBOAUTEL PEAKIIUHU, IMOATBEPKIAIOIINE KAYCCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM IMYyTEM XJIOPHI-, OPOMHI-, HOIHI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THUIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUS W HMOHBI M3YYCHHBIX METaJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTAHUYECKUX BEIIIECTB;

* IPUMEHSATh OCHOBHBIC OIEPAIIMH MBICIUTEIHHOU JIESITCIFHOCTH — aHATU3 |
CHHTE3, CpaBHEHHE, O0O0O0OIIEeHHe, CHUCTEMAaTHU3aIlii0,  BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBSA3€H — JJI1 M3YyYCHHs] CBOWCTB BEIECTB U
XUMUYECKUX PEaKIHMi, eCTeCTBEHHO-HAy4YHbIE METOABl ITIO3HAHHUSI —
HaOII0JIeHUe, U3MEPEHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (pECaIbHBIA U
MBICJICHHBIN ).



TEMATHUYECKOE
IINTAHUPOBAHHUE 8 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

JuexkTpoHHble (U poBbIE) 00pa3oBaTeIbHbIE

Ne i/ NMPOrpaMmblI Beero pecypcsl
Pa3nea 1. IlepBoHauyaibHble XUMHYECKHE MTOHATHSA
Xumusi —  BaxHas  00JacTh
11 ©CTECTBO3HAHUS U IPAKTHYCCKOH 5 bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
JeSITEIILHOCTH YeJIOBEKa
1.2 BemecTBa 1 XuMuyeckue peakiuuu 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bosnyx. Kucnopon. [Tonsarue 06

2.1 OKCHIAX 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucnorax u

2.2 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
COJISIX
Bopna. PactBopsr. [Tonsitue 06

2.3 OCHOBAHIISIX 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX _

2.4 R — 11 bubnuoteka I{OK https://m.edsoo.ru/7f41837¢

Utoro no pazneny 30

Pasnean 3. Ilepuoanueckuii 3akon u llepuoguyeckas cucrema xumnueckux 3aeMeHToB JI. U. MennesieeBa. CTpoeHue aToMoB.

Xumn4deckasi cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu
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[Tepuonnueckuii 3aKOH 51

3.1 Hepuommueckas cucTeMa 7 bubnmoreka [{OK https://m.edsoo.ru/7f41837c
XUMUYeCKnX deMeHToB J1. 1.
Memnpene-eBa. CTpoeHue aroma
XuMudeckasl CBS3b.
3.2 OKHUCIUTETbHOBOCCTAHOBUTEIIHHBIC 8 bu6mmoreka [IOK https://m.edsoo.ru/7f41837c
peaxiu
Wroro no pazneny 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMms 3 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
OBIIEE KOJJMYECTBO YACOB I1O
I[MPOTPAMME 68
9 KJIACC

Ne i/t

HaumeHoBaHue pa3/iejioB U TeM
NporpamMmbl

KoanuyecTBo 4acos

daexkTpoHHbIe (LU pPOBHIE)

Bcero

o0pa3oBaTejibHbIE PeCypChI

Pa3znen 1. BemmecTBo 1 XUMMYEeCKHEe PeaKu

[ToBTOpEeHUE U yriyoieHue 3HaHUH

11 OCHOBHBIX PA37IENoB Kypea 8 Kiacca 5 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
12 peakiii 4 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAsT TUCCOIUAIHSI.
1.3 X 8 bubmuoteka I{OK https://m.edsoo.ru/7f41a636
MMUYECKUE PeaKIui B pacTBOpax
Hroro no paszneny 17
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Pa3gen 2. HemeTa bl M UX COeIUHEHU S

OO61ast XxapakTepuCTUKa XUMUUYECKUX

2.1 sementos VI A-rpymst. Tamoress: 4 bubnuoteka [{OK https://m.edsoo.ru/7f41a636
OO6miast XxapakTepucTUKa XHUMHYECKHX
2.2 onementoB VIA-rpymme. Cepa u e€ 6 Bu6morexa I[OK https:/m.edsoo.ru/7f41a636
COCTMHEHUS
2.3 OO01ast XxapakTepUCTUKA XUMUYECKHX 7 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
aneMeHToB VA-rpynmbl. A3oT, ¢ocdop u
HX COEIUHECHHS
OO0mrast xapakTepUCTHKA XHMHUYECKHX
2.4 anemenToB |VA-rpynmer.  Yriepox u 8 bu6moreka [IOK https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCTUHCHHS
Hroro mo pazgeny 25
Pa3nena 3. MeTasiibl M X cOeANHEHHUS
3.1 OO01me CBOMCTBA METAIIOB 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxxneiime MeTajuIbl 1 UX COEIUHEHUS 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pasnen 4. Xumus n okpy»kaomas cpeaa
BemectBa 1 MmaTepuaibl B )KM3HU YEJIOBEKa
4.1 3 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
Utoro mo pazneny 3
PesepBHOE Bpems 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
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