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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 001Iero o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBEe TpeOOBaHMUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus, MPECTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepalbHOIl paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIINU MPENoAaBaHusl Y4eOHOTO mpeamMeTa « XuMUshH)
B 00pa3oBaTeNbHBIX opranu3aiusx Poccuiickoni denepanum.

[Iporpamma 1mo Xxumuu Aa€T TPEACTABICHHE O LEJAX, OOIed CTpaTeruu
OOy4eHHs, BOCIHTAHHWS ¥ Pa3BUTUA OOYYAIOMUXCS CPEICTBAMH YUeOHOTO
npeamera, yCTaHABIIMBAET 00s3aTeNIbHOE peaMETHOE COJIepKaHue,
npeayCcMaTpPUBAET paCIpelelieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHE 10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENAECT KOJIWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKU coJIepKaHus, PEKOMEHIYEMYIO
MOCJIE0OBATEILHOCTh  U3YUYEHHMS] XHUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolmuxcs, ONpeaAeNsieT BO3MOXXHOCTH TpeaMera IS
peanuzanuu TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKke TPEOOBAHUN K
pe3yibTaraM 00y4YeHHUsI XUMUU Ha YPOBHE 1I€JIed U3y4YeHUs PEeAMETa U OCHOBHBIX
BHJIOB y4eOHO-IIO3HABATEILHOW JEATCIbHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOTO co/iepKaHusl.

3HaHWE XUMHUHU CIY>XUT OCHOBOU it (OPMUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeAcTaBICHU O MaTepUaIbHOM €JIMHCTBE MUPA, BAXKHYIO
poJib UTPaOT (POpMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
DHEPTUU M 00 HBONIOIUU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOIO PAa3BHTHS UYEIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBOM U 9KOJOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSL U
dbopMHpOBaHUS KYJIbTYpPbl TUYHOCTH, €€ 001IeH U (PYHKITMOHATILHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSITEIhHOCTH,
HKCIEPUMEHTAIBHBIX M HCCJIEIOBATENbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHON NESITENHHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOABI U YETIOBEKA, SIBJIAETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU rPaMOTHOCTH O0YYarOIINXCS;



crocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4HbIM 3HAHMSIM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHue 00YyUaIOIUXCSl.

JlanHbple HampaBlieHUs B OOYYEHHM XUMHH OOECHEYMBAIOTCS CHEU(pUKON
COJep)KaHMUsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SBISETCS  INeJaroruyeckKu
aJIalTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare €
pa3BUTHUSI.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl IMEPBOHAYAIBHBIX TMOHSATUH XUMHUHU, OCHOB
HEOPraHUYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSATUN
OPraHUYECKON XUMUHU.

CtpykTypa coiepKaHus MPOTPaMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ uzydeHuro. ColepxkaHue CKIAIbIBAETCS W3 CUCTEMBbI
MOHATUM O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUH O XUMUYECKON
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl 1O MPUHIUITY
MOCJIE0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pPa3HOro ypOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBleHUd 00 AIEKTPOJUTUYECKON JHUCCOIMAlMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICTICHHBIX (DAKTOB, PA3BUBAIOTCS TOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPYyroMy, BBINONHAS (GYHKIUU OOBICHEHHS M IPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TMOJTYyUYCHUS
M3Yy4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (hOPMHUPOBAHUIO
MIPEJCTABJICHNUS O XUMUUYECKOW COCTABIIAIOIIECH HAYYHON KapTUHBI MUpPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TMO3HaHWUs B Hayke. M3yueHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaMUi MUp»,
«buomnorus. 57 kmacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHHH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 0OJAaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATeIbHOCTH YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAHUN — Ba)KHEHUIHX (PaKTOB, IMMOHSATHHA, 3aKOHOB M TEOPETUUCCKHUX IOJIOKESHHM,
JIOCTYIIHBIX 00OOIICHH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blKa HAayKH, B



NpUOOIIEHUH K HAyYHBIM METOJaM TMO3HAHUS TMPU U3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUi, B (HGOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHHU B Y4eOHO-TO3HABATEIBHOW U Y4YEOHO-HCCIIEI0BATEIHCKON
NEeSITeTbHOCTH, OCBOCHMM TpaBUJI 0OE€30MacHOTO OOpallleHHs C BEIIeCTBAMH B
MMOBCEIHEBHOM KU3HU.

[Ipn M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa30BaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHUe 1IeJU, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMsT Ha CHCTEMaTH4YeCKOe MpUOOIIEHHUE
oOy4Jarommxcss K CaMOCTOSATEIbHOM MO3HABATENBLHON JE€ATEIbHOCTH, HAyYHbIM
METOJaM TMO3HaHUsA, (POPMHUPYIOIIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrnieyeHune yCIOBHM, CTOCOOCTBYIOMIUX MPUOOPETEHUIO 00YyUaIONUMUCS
OTIBITA Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHHS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3JIMYHBIX BUJIOB JIEATECIbHOCTH,

— ((opmupoBanue oOmeNd (QyHKIMOHATIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJ€ YMEHUW OOBSCHATH W OLICHUBATh SIBJICHUS
OKPY’KaloIIEro MUpa, MCIHOJIb3ysl 3HAHWUSA W OIbIT, MOJIYyUYECHHBIC MPU H3yYCHUU
XUMHH, NOPUMEHSATh HMX MPU PEUICHUH NOpOoOJEM B TMOBCEAHEBHOW JKHU3HU H
TPYAOBOU JIESATENBHOCTH;

— (QopmupoBaHue y OOyyaroUMXcsi TYMaHUCTHUYECKUX OTHOILIEHUH,
MOHUMAHUSl IIEHHOCTH XUMUYECKUX 3HAHUW [JJi1 BBIPAOOTKH HKOJOTHYECKU
1EJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYIAOBOM JEATENBHOCTH B IENSIX
COXpaHEHUS CBOETO 3/I0POBbs U OKPYKarOLIEN IPUPOJIHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY NpO(dUIIs M HAMPABIECHHOCTH JaJbHEHIIIETO
oOyueHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUS XHMHH Ha YpPOBHE
OCHOBHOT'O 0011eT0 00pa3oBanus, coctaniseT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA

8 KIIACC

IlepBoHayajibHbIe XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecrBa. du3znyeckue CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsiTHE O MeToHax MO3HAHUS B XUMHUU. YHCThIE BELIECTBA U CMECH.
CriocoObl pa3ziesieHust CMECei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClloXKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOCHUTENbHAsE aTOMHAas Macca.
OTHOcuTENnbHAsE MOJIEKYJIsIpHast Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B
COCIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl W 4HCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUMU.

Pu3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COCTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiamMu paboThl B JJaOOpaTOpuu M
npuéMamMu o0palleHus: ¢ J1abopaTOpHbBIM 000PYJIOBaHUEM, U3YUCHUE U OMHCAHUE
bu3NYecKuX CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAONIOJCHHE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJAa, PACTUpAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALUSI BOJAbI) U XMUMHUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCIIOTOMN) SIBJIICHUI, HAOIIOIeHNE U
ONKMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklHil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKeHHE THIPOKCU]IA
meau (11) mpu HarpeBaHuM, B3anMOACHCTBHE Keje3a ¢ pactBopoM cos meau (11),
W3Y4YEHUE CIOCOOOB Pa3CIICHHUs] CMECEi: C MOMOIIBI0 MarHuTa, (prIbTpoBaHUE,
BbINIApUBAHUE, AUCTHILIISALMSA, XpoMaTorpadus, NpoBeJeHUE OUYUCTKH MOBAPEHHON
COJIU, HAONIOJIECHHWE W  ONHWCaHuEe  pe3yJIbTaTOB  IPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJICJIE MOJEKYII
(IIapoCTEepKHEBBIX).

Baxueiimme npeacraBuTe/ M HEOPraHUYECKUX BelIeCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMeHT U mpocToe
BelecTBo. HaxokneHue kucimopona B mpupoie, (U3MUYECKHE M XUMHUYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcuabl. [Ipumenenune kuciopoga. CrocoObl



MOJIy4YeHUs] KHUCIIOpoJa B JA0OpaTOpud U MOPOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoza B mpupoae. O30H — aToTpoIHas MOAU(PUKAIIHS KUCIOPO/IA.

TemnoBolt »hdekT XUMHUUECKOW peakluud, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEaKIuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUe
BO3/lyXa, yCWICHHE MapHUKOBOTrO 3 (ekTa, pa3pyiieHne 030HOBOTO CJIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupoje, ¢GU3MYECKMEe U XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosy4ueHust. Kucnotsl u comnm.

MomnsipabIii 00BEM ra30B. Pac4€Thl M0 XUMHUUYECKUM YPaBHCHHSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pacTBoputenb. PacTBOphI.
HacepllieHHble M HEHACBIIIEHHBIE PacTBOPBbI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/bl. OCHOBaHUSI.
Poibp pacTBOpOB B IpUPOJIE U B KU3HU uyeloBeka. KpyroBopor Bojbl B IPUPO/IE.
3arps3HeHHe NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neoprannueckux coenuueHuit. Oxcunbl. Kiaccuduxanus
OKCUJIOB:  coieoOpaszyroniue  (OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpazyromue. HomeHkmarypa okcuaoB. Du3nUeckue M XHUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcHoBanus. Kmaccudukanust ocCHOBaHM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHudA. HomeHknatypa ocHoBaHuil. PU3MYECKHE UM XUMHUYECKHE CBOWCTBA
ocHoBaHuM. [lorydeHrne oCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknatypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tony4deHnue KUcCIoT.

Comu. Homenknarypa coseil. @U3MYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyudenue comen.

['eHeTnyeckas CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUN.

Xumuyeckuui IKCnepumenm:

KaueCTBEHHOE OMPEJICJICHUE COJIepKaHUs KUCIOpoJa B BO3yXe, MOJTyUCHHE,
coOupaHue, pacro3HaBaHUE U W3YUYCHUE CBOICTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIIOBHS BO3HUKHOBEHUS U
NpeKpailleHus: TopeHus (Moxkapa), O3HAKOMJICHME C O0Opa3lnaMu OKCUIOB U
ONMCAHWE WX CBOWCTB, MOJy4Ye€HWE, COOMpaHHE, PACMO3HABAHWE U HU3YUYCHUE
CBOMCTB BOJOpojaa (ropeHue), B3auMojciicTBre Bogopoaa ¢ okcuaom meau (I1)
(BO3MOYKHO HCIIOJIb30BAaHUE BUIEOMATEpUATIOB), HAOIOJIeHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIIEHHOU
MacCcOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJIECHCTBUE BOJABI C METalJIaMU
(HaTpyeM ©  KajJbllueM) (BO3MOXHO HCMOJb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBaHUE O0pa3lOB HEOPraHMYECKHUX BEUIECTB PAa3IUYHBIX KJIACCOB,
HaOII0/ICHNEe U3MEHEHUsI OKPACKU WHJIMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHOl KHUCIOTHI,
KHCJIIOT C METajulaMH, PEaKUUi HEeUTpaln3aluy, MOJIYyYEHHE HEpPacCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJla APYTUM K3 PAacTBOpa COJIA, PEIICHUE
AKCIEPUMEHTAIBHBIX 33/ad MO0 TeMe «BaXHeWlne KiacChl HEOPraHUYECKUX
COCJIMHEHUN.

Hepuoanueckuit 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKuCIUTETbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKK KiIAaCCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsaTHe O
rpynmnax CXOAHBIX OJJIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METAJLIbI,
raJIOT€Hbl, UHEPTHBIC Ta3bl). IJIEMEHTHI, KOTOPhIE 00pa3ytoT aM(OTEPHBIE OKCHJIBI
Y TUAPOKCHUIBIL.

Ilepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuomHas ©  JUIMHHONEpUOAHAs  (OPMBI
[Tepnognueckoit cuctembl xumuueckux 3aemMeHToB [l. 1. Menneneea. [leprobl
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYNIbI JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIIEMEHTOB
[lepnognueckor cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS paJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIlaM U EPUOJIaM.

3unauenue [lepuoanueckoro 3akoHa u I[leproanueckoil CHCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. WM. MenneneeB — yd€Hbli U
IpaKJIaHHH.

Xumudeckass CBsA3b. KoBajieHTHass (TOJISIpHAsT W HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIUH.
[Tpouecchl OKUCIEHUS U BOCCTAHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3y4deHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBHUE
TUAPOKCHAA LUHKA C PacTBOpaMU KHCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPHI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiuu pa3ioKeHUs, COeTUHEHUSA).

Mescnpeomemmuoie ceasu



Peanuzanus MeXNpeIMETHBIX CBsI3eM MpU W3YUYCHUM XHMHHM B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJIb30BAHUE KaK OOIMMUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONINXCS CUCTEMHBIMU JUISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAYUHbIE MTOHATHS: HAy4YHBIM (hakT, TUIoTe3a, TEopus,
3aKOH, AaHalu3, CHHTE3, Kilaccudukauus, NEePUOJAUYHOCTh, HAOIIOJEHUE,
HKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIIbI, PAJANOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (M3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIaHEThI, 3BE3/1b1, COJTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasi peaKIus

[Iepnonnueckuit 3akoH. [lepuonnueckas cucteMa XMMHYECKHUX 3JIEMEHTOB J1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOMIOB, Kajaus, KalblUsi M HX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM 3JIEMEHTOB B I[lepmogmueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrtpoeHue BellecTBA: BHJbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATITUMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMUECKONW PEHIETKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJaccaM HEOPraHUYeCKUX
COCIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuys XuMAYeCKUX peakiuii Mo pa3aIuyHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(DQeKTy, Mo
M3MEHCHUIO CTENEHEeW OKMUCIICHUS! XUMUYECKUX JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acCTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckOopocTH XUMHUYecKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusix. [IoHsTHEe 0 rOMOTe€HHBIX M TeTepPOreHHBIX
peakuusx. [lonstue o karanuze. [loHsATHE O XMMUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TMOJOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKHCITUTETbHO-BOCCTAHOBUTENILHBIE  PEaKIMM,  JJIGKTPOHHBIN  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHON  pEeaKIuu. CocraBneHue  ypaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIM €  MCIOJIb30BaHUEM  METOJA
AIIEKTPOHHOTO OaJlaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnsl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMUYHBIMU BHJAMU
XxuMudeckoi cBsizu. CteneHp Auccounanuu. CUIIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cinoBusi MPOTEKAHUS peakuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W coOJ€il B CBETE€ MPEIACTAaBICHUH 00 3IEKTPOJUTUUYECKON
nucconnannu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HEMETauloB (rpaduTa W anmasza), CIO0XKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKkuu
OT BO3ACHUCTBUSA pa3IMUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOJAHOCTH
pacTBOPOB BEWUIECTB, IpoOLECcCa AUCCOLMALMUA KHCIOT, WIEJNOYEed M COJIEH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MAaTEpPHANIOB), IMPOBEACHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKM  MPOTEKaHWs  peakuuid  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BbIJCIEHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX — NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropeHue, peaklUuu Pas3jIoKEHUs], COCIMHEHUS), PAclO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIUMHd HAa HOHBI, pEUICHUE
DKCHEPUMEHTAIIBHBIX 3a]1a4.

HemeTtanibl 1 MX cOeIMHEHUA

OOmas xapakrepuctuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puU3NYEecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XMMHMYECKHE CBOWCTBA Ha IPUMEPE  XJOpa
(B3aMMOJEHCTBUE C METaJJIaM{, HEMETAJUIaMH, IIEJ0YaMH). XJIOPOBOJIOPO.
CongHasi KUCIIOTa, XMMHUYECKUE CBOICTBa, MOJy4YEeHHE, NpUMeHeHue. JlelcTBue
XJIOpa ¥ XJIOPOBOAOpPOZA HAa OpPraHu3M 4YeJoBeKa. BakHellune XJIOpUAbl U HX
Hax0JICHUE B IIPUPOJIE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEeHHU OKucieHus. CTpoeHue W (pU3MYecKue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJJIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XumMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYECKUEe cBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHast kuciorta, (uU3MUECKME W XUMHUYECKHME CBOMCTBa (00IIME Kak
OpeICTaBUTeNsd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE peakliuu,
JeKallie B OCHOBE IMPOMBIIUIEHHOINO CHoco0a IMONyYeHHUs] CEpHOM KHCIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOThI, KAYECTBEHHAS PEAKLIMS Ha



cyinbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHH B MPUPOJAE. XHUMHYECKOE
3arpsiI3HEHHE OKPY’KAIOIIEH Ccpeabl COEIMHEHHUSIMU Cepbl (KUCIOTHBIE TOXKIH,
3arps3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLECHUS.

OO6mas xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHH OKHCIIEHUS. A30T, paclpoOCTpaHEHHE B MPUPOJIE,
(du3nueckre U XuMHYecKre cBoiicTBa. KpyroBopot azora B nmpupoje. AMMHUAK, €ro
(bu3nYecKre 1 XMMUYECKHUE CBOMCTBA, OJMyYeHHe U npuMeHeHue. Conu aMMOHus,
uX QuU3nvYecKrue U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHMCIOTa, €€ MojJyuyeHue, (PU3NYECKue U XUMHUYECKUE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS Kilacca KHUCIOT U crhenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
ya00peHuii. XuMHU4eCKoe 3arpsi3HeHNnEe OKPY KaIOLIEH Cpeibl COSMHEHUSIMH a30Ta
(KUCJIOTHBIE MOXAHM, 3arpsi3HEHHE BO3/JyXa, IMOYBBI U BOAoEéMOB). Docdop,
alnoTponHeie Moaudukanuu (ochopa, uUMUECKHEe U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XUuMUUECKUE CBOMCTRA,
nostyuenue. Mcnonab3oBanue GpocdaroB B KaUueCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIEepoa,  aUIOTPOIHBIC
Moau(pUKaIMKM, PACIPOCTPAHEHHE B NpPUPOJE, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OpPraHU3MBbI,
NOJIyYEHUE M MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a rmobanbHOTO TOTEIJICHUS KJIMMAaTa, MapHUKOBBIN
b dexT. YronbHas KucaoTa U €€ coiu, ux (U3NUYECKue U XMMHUYECKUE CBOMCTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIIbCKOM
XO34UCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTHJIeH, 3TaHOJI, TJIMLEPUH, YKCyCHas KUCIIOTa).
[IpupogHble HMCTOYHUKK YIJIEBOJOPOAOB (yrojb, HPHUPOAHBIA Tra3, HePTh),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJib B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTie 0 OMOMOTUYECKU BaXKHBIX BEIIECTBAX: )KMpax, OeiKax, yriieBojax — U X
poiii B OKM3HM 4eJOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCTMHEHUH.

KpeMHuuii, ero Qusnueckue HM XHUMHUYECKHE CBOICTBA, MOJy4YCHHE W
npuMenenue. CoeauHeHuss KpeMHHsi B mnpupojse. OOmue mnpeactaBieHus o0
okcusie kpemuus (1V) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJb30BAHUE B
ObITY, B MIPOMBIIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KEpPaMHKA,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobiiemMbl 6€30MacHOr0 MCIOJIH30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

U3y4YeHUE 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKaHWs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBa
TaJoreéHOB M HUX COEJUHEHHH (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHME ¢ oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpaslaMu ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  HMCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOJIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Moj JEUCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HU3yYEHHE XUMHYECKUX CBOWCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHON peaKIny Ha Cybdar-
WOH W HaOJIOJIeHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOochHOpHBIX ya0OpeHUl, MoiayyeHue,
coOupaHue, pacrno3HaBaHUE U W3yYCHUE CBOMCTB aMMHakKa, MPOBEJACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHMs U (hochaT-uoH U U3ydeHHUE MPU3HAKOB
WX TIPOTEKAHUS, B3ANMOICCTBUE KOHIIEHTPUPOBAHHON a30THOU KUCJIOTHI C MEJIbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYCHHE Mozenein
KPUCTANIMYECKUX PEIETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIyYeHUE, COOMpAHUE, PACMIO3HABAHUE U U3YyUYECHUE
CBOICTB YTJICKMCIIOTO Ta3a, MPOBE/ICHNE KaYyeCTBEHHBIX peakluii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YyYEHHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHUE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIIUICHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a1a4 o TeMe «BakHenme HeMEeTalIbl U UX COCIUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxeHusa B llepuomnueckon cucreMe XUMUYECKUX diiemeHToB . .
MenpeneeBa u crpoeHuss atomoB. CTpoeHue MeTtaiuioB. Mertajuindeckasi CBsI3b U
METAJUIMYECKAS] ~ KPUCTAJUIMYECKAss  PEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HanpspKeHU MeTaiuioB. U3nYecKkue U XMMUYECKHUE CBOMCTBA MeTaiioB. OOmue
CHOCOOBI TONy4eHUs MeTaioB. [loHATHE O KOpPPO3WU METAIOB, OCHOBHBIC
CcrocoObl 3amUThl UX OT Kopposuu. CruiaBel (CTallb, YyTYH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIEHHOCTH.

[Ilenounsie MeTamabl: nonoxkeHue B [lepuoanyeckon cucreMe XMMHUYECKHX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXJEHUE B MPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U



TUJIPOKCUABI HATpusi W Kanud. [IpuMeHeHHe WIETOYHBIX METAUIOB W HUX
COEIUHECHUMN.

[Ilenoyno3eMenbHbIE METAJUIBI MAarHUM W KaJbLUUW: TIOJIOKEHUE B
[Tepuognueckoit cucreMe xumuueckux 3neMeHToB Jl. M. MenueneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B Npupojie. PU3nuecKue 1 XMMUUECKUE CBOMCTBA MarHusl
U Kanblius. Baxueilime coequHeHHs KalblUsi (OKCHUI, TUIAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmomMuHui: oyioxenue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpoeHHME aroma, HaxOxJAeHHE B mpupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA allOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCHA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpOEHHE aToMa, HAaXOXKJAE€HUE B npupoae. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA xkee3a. OKCUbl, THAPOKCHU bl U coiu xkene3a (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMH
CBOMCTBAMH, M3yUYE€HHUE PE3YyJbTAaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KaJlblIUg W HATpUs C BOJOM (BO3MOXKHO KCHOJb30BAHUE BHJIEOMATEPHAIIOB),
WCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCA TOPEHUS KeEI€3a B KUCIOPOIE
(BO3MOKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUeCTBEHHBIX PEaKUWil HAa MOHBI: MarHus, KajblUs, aJlOMUHUS, LIMHKA, >Keje3a
(Il u xenesza (111), mexu (11), HaOmoaCHKE U ONMKMCAHUE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHH WOHAMU HATpusl, Kajlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHAA ATFOMUHUS
Y TUJIPOKCUJA IMHKA, PELICHHE DKCIIEPUMEHTAIIBHBIX 3a/1a4 0 TeMe «BakHeuniume
METAJIJIbl U UX COETUHECHUS.

XumMus ¥ OKpyKa0OLIadA cpeaa

BemectBa m marepuansl B INOBCEAHEBHOM >XU3HM YelIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILECTB U XUMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XMMHUYECKUX 0KOraX U OTPABJICHUAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroueh cpeinl (MpeaenabHasl I0IyCcTUMas
KOHIIeHTpanus BemecTs, aanee — [1JIK). Ponb xuMuu B pemeHnn 3KoI0ruyecKux
npooseMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIIaBBI METAJIOB, MOJMMEPHBIE
MaTepHualbl).

Meoscnpeomemmnuie céasu



Peanuzanmsi MEXIpEAMETHBIX CBS3€H INMPU HM3YYCHHH XUMHUU B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 WCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TIOHATHH, SIBJISIOMUXCS CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC IMOHATHSA: HAy4YHBIH (PakT, TUIMOTE3a, 3aKOH,
TEOpWs, aHadu3, CHHTE3, KIacCCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJCTb, SBICHHUE, ITAPHUKOBBIN
3¢ (DHEKT, TEXHOJIOTHS, MATEPUAJIBL.

dus3nkKa: Marepusi, aTroM, OdJIECKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOMbBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYITPOBOJTHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIICCTBO, TEJIO, OOBEM,
arperaTHoe COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIMYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocuHTe3, nbIXaHWe, OMocdepa, PKOCUCTEMA, MHUHEPATLHBIC
yAOOPEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpaATbl, TOPHBICE TOPOJIHI,
MOJIE3HBIE HCKOIAeMble, TOTUIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3yJbTaThl OCBOCHHSI IMPOrPaMMbl OCHOBHOTO  OOIIErO
o0Opa3oBaHus JOCTHUralTCs B Xo0Je¢ OOy4YeHHMs] XMMHUU B €JMHCTBE YYEOHOW U
BOCTIMTATEIIHLHON JIEATEIHHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMA POCCUHCKUMU
COLIMOKYJIbTYPHBIMA W JIYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TPHHITHIMU B
o0IIecTBe MpaBWIaMH M HOPMAaMH TOBEJCHHS M CIOCOOCTBYIOT TMpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COLMAIN3AINN 00yJarOIINXCSl.

JIMYHOCTHBIE  pE3yJibTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS ~ CHCTEMOH IMO3WTHUBHBIX IICHHOCTHBIX OpPHCHTAIMH W
pacimpeHue ombITa JesTeILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IICHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
U HAyYHOMY HACIICJWI0, TMOHUMAHUS 3HAYCHHS XUMUYCCKOW HAyKH B KHU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTU BIANETh JAOCTOBEPHOU WHMOpMaIuen o
NIEPEIOBBIX JOCTHKEHHUSX W OTKPBITUSX MHPOBOH M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MHpa U OOIIECTBA;

2) rpasKIaHCKOT0 BOCTIUTAHUS:

NPEJCTAaBICHUS O COIHMAIBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX
OTHOIIIEHWH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HMCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYIHX  BHAAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOH MAEATEIBHOCTH TpH
BBIMIOJTHCHUHM YYE€OHBIX, IT03HABATCIbHBIX 3a7a4, BBIMOJHCHHH XUMHYECKHX
IKCIIEPUMEHTOB, CO3JITAaHUH YICOHBIX MPOCKTOB, CTPEMIICHUS K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCE O3TOM Y4eOHOW MeATENIbHOCTH, TOTOBHOCTH
OLICHWBAaTh CBOE TIOBEJEHUE W TIIOCTYNKH CBOUX TOBapHUINEd C TO3UIUH
HPaBCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHMSI ITOCIIEJACTBUHN MMOCTYITKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHYECKHE TPEACTABICHUS O BEUIECTBE M XHMHUYECKON PEaKIHy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTaBIISIONINC
OCHOBY JUUIsl TIOHUMAHUS CYIIHOCTH HAYyYHOW KapTUHBI MHpA, NPEICTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSl TMPHUPOJIBI, B3aUMOCBS3SX 4YEIOBEKa C
NPUPOIHOMN CPENIOi, O POJIM XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO03HABaTEIIbHBIC MOTHBBI, HAIIPABJICHHBIC Ha IMOJIy9YeHHWE HOBBIX 3HAHHUH 110
XUMHH, HEOOXOAMMBIC IS OOBICHCHHUS HAOJI0JaeMBbIX IMPOIECCOB M SBJICHHM,
MO03HABATEIbHON, MH(POPMAIMOHHON W YHUTATEIhCKON KyJIbTYphl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEJIbHOH pabOTBhl € y4YeOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEpPaTypon, JOCTYNMHBIMH TEXHUYECKUMU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHIO W TIO3HAHUIO, JIO003HATEIHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIIbCKOM
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKH Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHUE TOCIEIACTBUU W
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Js, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJIMMOCTH  COONIOJICHUS] MpaBuid 0€30MacHOCTH Tpu  oOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOM KU3HMU;

5) TpyA0BOr0 BOCIIHTAHUSI:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEeHHIO MPOQECCuil U Tpyia pa3inyHOro PoJa,
YBOKEHHUE K TPYJy U pe3yjbTaraMm TPYJOBOH JEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHUM 1O XUMHUH, OCO3HAHHBIM BBIOOP
WHUBUYJIbHOW TPAGKTOPUU MPOJOHKEHHUS 00pa3oBaHus C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHOHATBHON IeITSIIPHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTH a/IallTUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY U TMCHUXHYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS
npaBuiI 0€30MMaCHOTO MTOBEJCHUS TIPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIUX,
YIPOXKAIOIINX 30POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHUS, MOJy4aeMble MPU U3YYCHUH XUMUHU, IS
pelieHust 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEeH MPUPOJTHON CPEAOM, JJIsl TOBBIIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HAHUS TJIOOAJTBHOTO  Xapakrepa
HKOJIOTUUECKUX MPOOJEM M IMyTed UX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTATOB BBIJACISAIOT 3HAUYUMBIC IS
dbopMupOBaHUS MHUPOBO33PEHUST OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHUs,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEIMETax U MO3BOJSIOT Ha
OCHOBE 3HAHUHU U3 ITUX NMPEeaAMETOB (GOPMHUPOBATH MPEJACTABICHHUE O IIEJIOCTHOU



HAay4YHOUW KapTHHE MHUpa, U YHUBEpCaAIbHbIC YueOHbIE IeHCTBUS (ITO3HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJISITHBHBIC), KOTOpPhIE 00€CTeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUTAHUPOBAHUIO W OCYIICCTBICHUIO y4YCOHOM
JIEATSIIHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUSA

ba3oBble JJoruyeckue qeMCTBUA:

YMEHUS HCMOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUMN: PACKPBHIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHbIC
MPU3HAKW, YCTAHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHUSMH), HCIIOJIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SIBJICHHH, BBIOUPATh OCHOBAHUSI U
KpUTEpUH JUIS KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABJIMBATh TMPUINHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3y4CHHS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTUBHBIC, ACAyKTUBHbBIC, 110 aHAJIOTUH),
JIEAaTh BBIBOJBI U 3aKIOUCHHUS;

YMEHHE TPUMEHSITH B TIPOIECCEe TMO3HAHUS TOHATUA (TpeAMETHhIE |
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIETU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBBIBATh MIHPOKO IMIPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPSACTaBICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON PeakIMu — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 3aj1ad, ¢ YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTE€PU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3M U
MIPOTHUBOPEUHS B U3yUaEMbIX MPOLIECCAX U SBJICHUSIX.

Ba3oBble nccienoBarejbckye AeMCTBUA.

YMEHHUE MCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAYECTBE HMHCTPYMEHTA
MO3HAHUSA, a TAaKKe B KA4eCTBE OCHOBBI IT (POPMUPOBAHUS THUIOTE3BI 10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NPUOOpPETEHUE OIbITa 110 ITUTAHUPOBAHWIO, OpPraHU3AIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTar, GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHMUS, COCTABIATh OTUET
O TIPOJIeNIaHHOM paboTe.

Pa6ora ¢ undpopmaumeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHIO
pa3IMYHBIX BUJIOB U (OPM IpEACTaBIEHUS, MOJyYaeMyIO0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nmocobusi, pecypcbl HHTepHeTa), KpUTHUECKH OIICHHBATh IPOTHBOPECUHMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3IuyHble METOAbl U 3alpOChl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX MJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/1a4 OINpPENeIEHHOrO TUIA, MPUOOPETEHHUE OIbITa B
o0lacTh  MCHOJb30BaHUS HMH(POPMAIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOi aKTUBHOTO UCIIOJIb30BaHUS PA3TMUHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIILHO BBIOMPATh ONTUMANBbHYIO (POpMY MpeAcTaBICHHs HH(DOpMALUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJa4d HECIOKHBIMU CXEMaMH, JHarpaMmMmaMu,
npyrumu popmamu rpaduku 1 UX KOMOWHAITUSIMU;

yMEHHE HCIIOJIb30BaTh M aHAIW3UpPOBaThb B IIpolecce Y4YeOHOH H
UCCJIEIOBATEIbCKON J1€ATENbHOCTH UH(POPMALMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSIHHE OKPY>KAIOLIeH NpUpOIHON
CpelblL.

KoMMyHnKaTHBHBIE YHHBeEPCcaJIbHbIe YueOHbIe 1eliCTBHUS:

YMEHHS 3ajJlaBaTh BOIPOCHI (B XoJi¢ Juaiora W (WIM) IUCKYCCHHU) IO
CyllecTBy  oOcyXaaemMoill  TeMbl, (POPMYJIHpPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTENBHO BBITTOJIHEHMS IPETIOKEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  NOJYyYEHHbIE  pEe3yJbTaTbl  ITO3HABATEIbHOU
NESTEIbHOCTY B YCTHBIX M IHCBMEHHBIX TEKCTax; JelaTh IPE3EHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpPHOTO OIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOIO ITPOEKTA);

yMEHUs1 y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJILHOM M MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  NpPU  PELICHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00CyXeHusi, OOMEH MHEHMSIMHM, «MO3TOBBIE LITYPMbI», KOOPJIUHALUSA
COBMECTHBIX JEWUCTBUM, ONPEHAECICHUE KPUTEPUEB IO OLECHKE KayecTBa
BBIIIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIC YHUBepCaJIbHbIEe y4eOHbIe AelicTBUS:

YMEHUE CaMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NEeATeNbHOCTh, BIOUpAaTh Hanbosee 3(PpPeKTUBHBIE CIIOCOOBI peleHns y4eOHbIX U
MO3HABATENbHBIX 33/7a4, CaMOCTOSTEIIbHO COCTAaBJISATh WJIM KOPPEKTUPOBATH
IIPEVIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 33JaHUM C Y4YETOM
NOJyY€HHUs! HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLIEHUBAaTh COOTBETCTBUE IIOJIyYEHHOTO pe3yJibTaTa 3asBJICHHOW LEJIH, YMEHHUE
UCIIOJIb30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUU 3aJJaHUMN.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
COJEpKaHUs, YCTAaHOBJIEHHOTO JaHHOW (QeaepanbHOM paboueil nporpamMmon,
BBIICIIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHblE€ 3HAHUSA, YMEHHSI M CHOCOOBI



nedcTBul, crnenuduueckue i1 OpeAMETHOM obnactu  «XUMHUS», BUJBI
JNEATEBHOCTH 1O  MOJYYEHWI0 HOBOTO  3HAaHWS, €ro  HHTEPIPETALNH,
npeo0pa3oBaHUIO0 U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIIUsX.

K xoniy oOydenus B 8 kjiacce npeMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y 00YHAIOIINXCSI YMEHUMN:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATHUH: aTOM, MOJIEKYJa,
XUMHAYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JI0JIsI XUMUYECKOTO AJIEeMEHTa B COSTUHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAaHHE, COJb, JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKAIUs peakiuil: peakiuu
COCMHEHUS, PEAKLUU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, PEaKIUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEII0BOU A (EKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIA CJIOW aroMa, aToOMHas OpOUTallb, PaJAUYC
aToOMa, XMMHUYECKasl CBS3b, MOJIIPHAS W HEMOJSApHAs KOBAJCHTHAs! CBS3b,
VWOHHAs CBS3b, UOH, KATMOH, aHHOH, PACTBOP, MACCOBAs JO0JISl BELIECTBA
(mporeHTHasE KOHLIEHTpAIKsi) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX NOHATHUH U
OPUMEHSTh 3TH NOHATHUS MPY ONIMCAHUM BELIECTB U X MPEBPALLICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYI0 CHUMBOJHUKY [UIsl COCTaBJ€HHUS (opmyl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKUCJEHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIC)KHOCTh BELIECTB K ONPEACITEHHOMY KJIACCY COEAUHEHUW I10
dbopmynaMm, BHUJ XUMHUYECKOHW CBs3M (KOBAJICHTHAsS W WOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

e packpeiBaTh cMbIcia Ilepuonnueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh IMMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT MX MOJOXeHHUs B llepuomnueckor cucreme,
3aKOHOB COXPAHEHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO Y4E€HUS, 3aKOHAa ABOTaapo;

e ONHUCHIBATh W XapakTepuszoBaTh TaOMMuHYy0 ¢opmy I[lepuomnueckoit
CUCTEMBbl XMMHMYECKHMX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHas
noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)», manbsie u
OoJbpIIME TEPHOIbI, COOTHOCHTH OOO3HAYEHUs, KOTOPbIE HMEIOTCS B
tabmuie «llepuognueckas cuctemMa XuMmudeckux diaemeHToB J[. U
MeHzeneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij s/pa, oOllee YUCIO0 FIEKTPOHOB
U pacrpeesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTaBY YYACTBYIOUIUX B PEAKIUH
BEILECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME XUMUYECKHUE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIKIas OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM IIPOTEKaHUS XHWMHYECKHUX [MPEBPALLICHUII B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MaccChl
BEII[ECTB, MACCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEHTa 10 (opmyse
COEIMHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

MIPUMEHSTh OCHOBHbBIE OIEpAlMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, 0000IIeHHEe, CHCTeMaTH3aIluIo, KIacCH(pHUKAIUIO,
BBISIBIICHUE TMPUYUHHO--CIEACTBEHHBIX CBA3EH — JISI W3YyUYEHHUS CBOICTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTeCTBEHHO-HAy4YHbIE€ METOMbI
NO3HAHUs — HaOJO/eHUe, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBII ¥ MBICIEHHBIN);

CIEN0BAaTh  IpaBWJIaM  MOJIb30BaHUS  XUMHYECKOW  MOCYyJAOM |
nabopaToOpHBIM 00OpY/JOBaHMEM, a TakKXKe TMpaBWIaM OOpalIeHHs C
BEILIECTBAMU B COOTBETCTBHUM C HWHCTPYKLUMSMU II0 BBIIOJHEHHUIO
Ja00pAaTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHCJIOPOJAA), MPHUTOTOBJICHHUIO
PacCTBOPOB C OMNPEACIEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEIOUEH W KUCIIOT C MOMOIILIO WHIUKATOPOB
(nmakmyc, heHondraniend, METUIOPAHK U IPYTHUE).

K koHIy 0Oyuenus B 9 kj1acce npeIMETHBIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00yUaIOIIUXCSI YMEHUI:

pPacCKpbIBaThb CMBICI OCHOBHBIX XWUMHMUYECKHMX NOHATHN: XWMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHUS, XUMUYECKasl peaKiusi, XUMUYECKas CBA3b, TEIIOBOU 3(P(PEeKT
peakuuu, MOJb, MOJSIPHBI  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HERJIEKTPOJIMUTBI, JJIEKTPOJIUTHYECKAS] JUCCOLMALMS, PEaKUUH HOHHOIO
oOMeHa, Karauu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKUCIEHHUE U  BOCCTAaHOBJICHUE,
aJoTponus, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METaJNIMYecKasi), KpUCTaUIMuecKkass pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JdOMyCTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MPUMEHSThH 3TU NOHSATHUS MPU OMKMCAHUU BEILIECTB U X MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

OMPENIEIATh BaJIGCHTHOCTb U CTENEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
onpeneiéHHOMY KJacCy COEIWHEHMH 1o (opmysiaM, BUA XUMUYECKON
CBs3M (KOBAJICHTHAsl, WMOHHAsA, MeETaJUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPAaX HEOPTraHWYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIci [lepuomnueckoro 3akona J[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINUCHIBATH U XapaKTepU30BaTh
tabnuunyio (opmy Ilepuoanueckoil cUCTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHag noarpynna (A-rpynma)» M «noOodyHas
noarpynma (b-rpymma)», mampie u  OOJbINHE MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiauIe, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpenielieHue HMX MO0 DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npeAenax MaJibIX NEPUOJIOB U IIaBHBIX MOATPYHI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHEe peakiuu (M0 YUCIy U COCTaBy Y4YAaCTBYIOIIMX B peaKIuu
BEIIIECTB, TIO0 TEIIOBOMY 3G (DEKTy, 0 M3MEHEHUIO0 CTEMEHEH OKUCICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W crenuduueckrue XUMHYECKHUE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasl OIMKMCAHUE
MpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIIN;

COCTaBJSAITb YPABHEHUS JJEKTPOIUTUYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIC YPABHEHHUS PEAKLIU NOHHOTO



oOMEHa, ypaBHEHHUS pEaKIUi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIuid;
MIPOTHO3WPOBATh CBOMCTBA BEHISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBpPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYISPHYIO H MOJBSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOU PEaKIINH;

coOmoaTh  MpaBWia  TOJNB30BAHUS  XUMHYECKOW  TOCYIOM W
nabopaTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia oOOpameHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3o000pa3HbIX BEHIECTB (aAMMHAaKa U YTJIIEKUCIIOTrO rasa);

MPOBOJIUTh  PEAKIMH,  TOATBEPKIAIONINE  KAYECTBEHHBI  COCTaB
Pa3IUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMU-,
noaua-, kKapOonart-, ¢docdar-, cunmkar-, cyibdar-, THAPOKCUI-HUOHBHI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaxX HEOPTAaHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIMEPAIlMU MBICTUTEIHHOU NEITCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEeMAaTH3aIluI0, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 M3y4EHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOAbl IO3HAHUSI —
HaOIOZICHNE, M3MEpPEHHEe, MOJCIMPOBAHNE, JKCICPUMEHT (peaabHBIM U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo yacoB
Ne HaumeHoBaHue pa3ieioB u DJieKTpoHHBIE (HH(POBHIE)
KonTpoabHbie IMpakTnyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTejibHbIE Pecypchl
padoThbI padoThbI
Paznea 1. IlepBoHavanbHble XUMHYECKHE TIOHATHUSA
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUA U 5 2 bubmuoreka [JOK
' HPaKTUYECKOM JIEATENBHOCTH https://m.edso00.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xuMmuueckue 15 1 but6mmoreka [JOK
' peakuuu https://m.eds00.ru/7f41837c
Uroro mo pazneny 20

Pasnea 2. BaxkHelimne npeacTaBuTe Il HEOPraHU4eCKUX BelleCTB

Boznyx. Kucnopon. [lonsitue bubnmnoreka [JOK
2.1 6
00 oxcumgax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 8 1 bubnunoreka [JOK
' U COJIAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [{IOK
' OCHOBAHUAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazaeny 30

Paspnen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMoB.
Xumuyeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN



[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

3.1
XUMHYECKHX dj1eMeHToB []. 1.
Mennene-eBa. CTpoeHue atoma
Xumudaeckasl CBSI3b.

3.2 OKHCITUTENTBHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINHN

Uroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bubnnoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bubnnoreka [JOK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KounuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3ieioB U TeM undpoBbie
Ne i/m P Kourpoabnsie IIpakTHyeckue (1uubp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo U XUuMHYeCKHe peaKIIUA
11 [ToBTOpeHue u yriyoiieHne 3HaHUI 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bu6nuoreka [JOK
' peaKIuii https://m.eds00.ru/7f41a636
13 DJIEKTPONIUTHYECKAS AUCCOLUALIMSL. 8 1 1 bubnuoreka [JOK
' XUMHYECKUE PeaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Uroro no pazaeny 17
Pazjen 2. HemeTa/uibl M X COeIMHEHUS
51 OO0m1as XxapakTepucTUKa XUMHUECKUX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorens: https://m.edsoo.ru/7f41a636
OO0mmas XxapakTepuUCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [JOK
' PyTHe!. -ep https://m.eds00.ru/7f41a636
COCITUHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
24 anemenToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL poa https://m.edso00.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro mo pazneny 25



Pa3gen 3. MeTa/iILI M UX CO€THHEHUS

. bubmuoreka [JOK
3.1 Obume cBoiicTEa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxueiinre Metayuisl 1 UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumusi 1 oOKpy:Kamomas cpeaa
4.1 BemiectBa 1 MaTepHaibl B )KU3HU YEIOBEKA 3 bubmorexa HOK
' B P https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PesepBHoe BpeMs 3 bubnnorexa [JOK
p P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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