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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O XHMMHHM Ha YpPOBHE OCHOBHOTO 0OIEro 0oOpa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTenbHON TPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEACTABICHHbIX
B ®I'OC OO0, a Takxe Ha OcHOBE (eiepalibHON pabouei mporpaMMbl BOCIIUTAHUS
U C Y4YETOM KOHIUEMIMK TMpEenojaBaHusi ydyeOHOro mnpeaMera «XuMus» B
oOpa3zoBaTenbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xumuM Aa€T MPEACTABICHHE O LENsIX, OOIIel cTpaTeruu
oOy4eHHsl, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOIO
npeamera, yCTaHaBIMBaET  00s3aTeNnbHOe MIPEAMETHOE COJIEpKaHME,
MpeayCMaTpUBaeT paclpeleieHue €ro Mo KiaccaM U CTPYKTYpUpPOBaHUE IO
pazieliaM M TeMaM MPOrpamMMbl MO XUMHUHU, OMNPEACNSIET KOJIMYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
NOCJEN0BAaTEIbHOCTh M3YYEHHUS] XHUMUU C YUYETOM  MEXKOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM  Y4eOHOTrO  TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXHOCTH —MpeaMeTa s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa30oBaTelIbHOU
IpOrpaMMbl HaA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pe3ynbTaTamMm 00y4eHUs XUMUU Ha YPOBHE LIeJIeH U3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATENIHOM JI€ATEIbHOCTH OO0YYarolerocss MO OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWMHH CIYXUT OCHOBOWM JJisi (HOPMUPOBAHHUS MHUPOBO33PEHUS
oOydaromierocs, €ro MnpejcTaBiIeHUl 0O MaTEepPUATIbHOM €IWHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE XHMHEH TPEICTABICHUS O B3aMMOIPEBPAIICHUSX
SHEPruu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYyTSIX pEIIeHUs TI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHUs YEJIOBEUYECTBA — CHIPHEBOM, PHEPTETHUECKOM,
MUIIEBON U SKOJOTUYECKON O€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peayiu3allii  BO3MOXKHOCTEW JIJIT  CaMOpPa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYphI JINYHOCTH, €€ 0011el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBIIIJICHUSI U TBOPUECKUX CIIOCOOHOCTEH
oOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIEeSITEIBHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MMOBCETHEBHOM JKU3HU, TaK U B TPOQPECCHOHATILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAyYHOTO MBIIIJICHUS], 3aKJIaJIbIBAE€T OCHOBBI
LIEJIOCTHOTO B3MJIS[a HA €IMHCTBO IPUPOJIBI U YEJIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



crocoOCTByeT (POPMUPOBAHHUIO IIEHHOCTHOTO OTHOUICHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
oOpa3zoBaHne 00Y4YaAIOIINUXCSI.

JlanHple HampaBlieHWs B OOYYEHMHM XHMHH OOECHEYMBAIOTCA CHEIU(PUKON
colepkaHusl  y4eOHOro mpeaMera, KOTOPbIA  SIBJISETCS  MEeJaroru4ecKu
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha ONpeeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IEro oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbI MEPBOHAYAIbHBIX IMOHATUNA XWMHH, OCHOB
HEOPraHMYeCKOM XUMHUUM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHSATUN
OpraHUYECKON XUMUHU.

Crpykrypa coaepxaHHsl MpOrpaMmbl M0 XUMUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOTO moaxoaa K e€ m3yudeHuro. Coaep:kaHue CKIaIbIBa€TCAd U3 CHUCTEMBI
MOHSTUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl [0 MNPUHLHUITY
[IOCJIEOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona /1. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XHMHH;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOMN CBA3H;

— TpeACTaBICHUA 00 AIEKTPOJUTUYECKON JOHMCCOLMAlMU BEIIECTB B
pacTBOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJIHOTO
YPOBHS K IPYTOMY, BBITIOJIHAS (DYHKLIMU OOBSICHEHUSI U TIPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHHUS M BO3MOXXHOCTEN NMPAKTHYECKOTO MPUMEHEHHS U MOJIYYEHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (POPMUPOBAHUIO
IIPEJCTABJICHUS] O XUMUUYECKOW COCTABIIAIOIICH HAyYHOM KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOW IPUPOABI, IEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHHMIO U METOAAM
IIO3HAaHHs B Hayke. V3ydeHHe XMMHHM HPOUCXOIUT C MPUBICYECHUEM 3HAHUI U3
paHee M3YyYECHHBIX Y4EOHBIX MpeamMeToB: «Okpyxkawonmi mupy», «buonorus. 5—7
KJ1IacCh» U «Pu3muka. 7 Kiaccy.

[Ipy wu3ydeHHH XUMHUU TPOUCXOIUT (HOpPMHpPOBAHME 3HAHUU OCHOB
XUMHUYECKON HAyKH KaK OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKON
AEATeNbHOCTU YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOW KyJbTYpbl. 3ajada
y4eOHOTO MpeaAMETa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUN —
BaXHEHUIINX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MMOJIOKEHHM, TOCTYITHBIX
00001IEHNI MUPOBO33PEHUYECKOTO XapaKkTepa, A3blka HAyKH, B IPUOOILEHUH K



HAyYHBIM METOJaM IO3HAaHUA MPHU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKLUi, B
(GbopMHpPOBAHUY U PA3BUTUU MO3HABATEIBHBIX YMEHHUHN U UX TPUMEHEHUU B yUeOHO-
MO03HABATENILHON M y4eOHO-UCCIIEI0BATEIbCKON JEATEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro o0palleHusl C BEIIeCTBAMU B TOBCEAHEBHOM JKU3HU.

[Ipu u3yyeHUu XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs BaKHOE
3HaueHue MpuoOpesn Takue IeNH, Kak:

— (opmupoBaHHe WHTEIUIEKTYalbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTb OOYy4YEHUsT HA  CHUCTEMAaTHYECKOE MPHUOOIICHHE
oOydaromuxcsi K CaMOCTOSTENbHOW TMO3HABATENbHOM JEATEIbHOCTH, HAyYHBIM
METOJilaM TMO3HaHUs, (OPMUPYIONIUM MOTHUBAILIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHue ycioBui, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yUatOIIUMUCS
OMbITa Pa3HOOOPA3HOW MAESATENbHOCTH, MO3HAHMS W CaMOIIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MUMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE [
Pa3IMYHbIX BUIOB JEATEIBHOCTH;

— (dopmupoBanre oOmEeHd (QYHKIUOHAIBHOM M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH M OIICHUBATH SIBJICHHS
OKpPY’KaIOIIET0 MHpa, WUCIONb3Yys 3HAHUS U ONbBIT, MOJYYEHHbIE MPHU HU3YyUYCHUH
XUMHH, TPUMEHATh UX IPU PELIEHUH POOJIEM B TOBCEIHEBHOM KU3HU U TPYI0BOM
JESTebHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd TyMaHUCTHUYECKUX OTHOILEHUH,
NOHMMAaHUSl LEHHOCTH XUMHUYECKHX 3HAHUW [UIsi BBIPAOOTKH SKOJIOTMUYECKU
L[EJIECOO0PA3HOTr0 MOBEACHHUSI B OBITY M TPYAOBOW JAESATENBHOCTH B UEIAX
COXpPaHEHHMS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOJHON CPEJIbL;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHMIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY Hpo(uUis U HANpaBIEHHOCTU AAJbHEHIIEro
00yueHus.

OO6mree 4nucio 4acoB, OTBEAEHHBIX IS M3YYEHHS XMMHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yvacoB (2 yaca B
Hezem0), B 9 kimacce — 68 yacos (2 yaca B HEICIIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTtBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE€ COCTOSIHHUE
BeniecTB. [loHATHE O MeTO/axX MO3HAHUS B XUMHH. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHUYECKHE 3JEeMEHThl. CHUMBOJBI XUMHYECKHUX
31eMeHTOB. [IpocThie U C0XKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckast opmysa. BaaeHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENBbHAsE aTOMHAs macca. OTHOCUTENbHAsS
MOJIEKYJISIpHAsA Macca. MaccoBast 1011 XUMAYECKOTO JIEMEHTA B COEJUHEHNH.

KonunuectBo BemectBa. Moib. MossipHast macca. B3auMoCBs3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUM.

Pu3NYeCKUe U XMMHUUYECKUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XHUMHUUECKHE ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEAKIHN (COeAMHEHUS, PA3I0KEHUS, 3aMEILICHUSI, 0OMEHA).

Xumuueckuii IKCnepuMenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAO0MU, MpaBUiiaMud paboThl B J1abOpaTopuu U
npuéMamu oOpaieHus: ¢ J1adbopaTopHbIM 000PYJAOBaHUEM, U3YUEHHUE U OMUCAHUE
(bU3UYECKNX CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIISCTB, HaOIOJEHUE
dbu3nyeckux (IJIaBJIeHHWE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIKe,
KUIIEHUE U KOHAEHCALMS BOJbI) U XMMUYECKHX (FOPEHHE CBEUHU, MPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OTNMCaHUE TPU3HAKOB MPOTEKAHUS XMUMHYECKUX PpeaKIUi (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHEe THAPOKCHUAA
meau (1) mpu HarpeBanuu, B3aumoieicTBHE kene3a ¢ pactBopoM cosu meau (11),
M3y4eHUE CIOCOOOB pa3JielCHUs] CMECel: C MOMOIbI0 MarHuTa, (UILTPOBAHUE,
BhITIApUBAHUE, NUCTHLISAIMSA, XpoMaTorpadusi, MpoOBEeHNUE OYUCTKH TTOBAPEHHON
coJi, HaOJIOJICHWE W  OMNHCAaHUE  PE3YyJIbTAaTOB  IPOBEJACHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAcCChl, CO3JAaHUE MOJEIIEH MOJIEKYII
(1IapocTepKHEBBIX ).

BaxHeiiine npeacTaBuTe/ Il HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — aimeMeHT U mpocToe
BemecTBO. Haxoknmenue kucimopoma B TpUpoje, (PU3WYecKne M XUMHUYECKHE
cBoiictBa (peakmuu ropenus). Oxcuawl. [lpumenenme kucnopoma. CrocoOsl
MOJIy4eHUsI KHUCJIOpoJa B Ja0OpaTOpUd U MPOMBINLUIEHHOCTH. KpyroBopot
Kuciopoza B npupojae. O30H — alIoTpoIHas MoaupUKaIMs KUCIOpoa.



TemnoBoit 3¢ ¢deKkT XUMHUYECKON peaklud, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- M JHAOTEPMHYECKHE peaKUuuu. TOIIMBO: yrojlb MU METaH. 3arps3HCHHE
BO3/lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u ipocToe BemecTBo. HaxoxieHre Bogopoa B Ipupoe,
du3nuecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CHOCOOBI MoiydeHusi. Kuciotel
Y COJIH.

Monsipabiii  006EM  ra3oB. Pacdy€Tel 1O XUMHMYECKHM ypaBHEHUSIM.

dusnyeckre cBOKWCTBA BOAbl. Boaa kak pactBoputens. PacTBOpEL.
HaceolilieHHBIE W HEHACHIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BeIIecTBa B pacTBOpe. XUMHUUECKHUE CBOMCTBA BOAbI. OCHOBAHUSI.
Ponb pacTBOpOB B Ipupojsie U B KU3HU 4YesioBeka. KpyroBopot BoAbl B MPHUPOJIE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coemunenuit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojeoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{(OTEepHbIE) U
HecosneoOpazyronme. Homenknarypa oxcuyioB. Dusnueckue u XUMHYECKUE
CBOMCTBA OKCHJIOB. [lomydyeHrne OKCHI0B.

OcHoBanusa. Krnaccudukaruss ocHOBaHUN: IWIETOYM U HEPACTBOPHUMbBIC
ocHoBaHus. HoMeHknaTypa ocHoBaHMil. PU3MYECKHME U XUMHUYECKUE CBOMCTBA
ocHoBaHuM. [loryyeHne ocHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan akruBHocTM MmetaimioB H. H. bekerosa.
[Tomy4yeHue KUCnoT.

Comu. Homenkiarypa cosieid. @U3HUEeCKUe U XMMHUYECKUE CBOWCTBA COJIEH.
[Tomyuyenue coiei.

['eneTnueckas CBsI3b MEXKy KIacCaMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCnepuUMeHm:

Kaue€CTBEHHOE OMPENIEIICHUE COJIEPKAHUS KUCIOpOJa B BO3/yX€E, MOJTyUYECHUE,
coOupaHue, paclio3HaBaHWE W U3YYEHUE CBOMCTB KHCJIOpOAa, HaOIO/ICHHE
B3aUMOJICHCTBUSI BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHHUS W
npeKpaiieHust TopeHus (moxkapa), 03HaKOMJIGHHE ¢ 00pa3liaMd OKCHJOB M OMHUCAHUE
WX CBOWCTB, TMOJy4YeHWE, CcoOWpaHWE, pAaCIIO3HABAaHHUE M W3YyUYCHHE CBOWCTB
BOJIOpoJa (ropeHue), B3aumo/ierictue Bogopoaa ¢ okcuoM meau (II) (BozmoxxkHo
UCII0JIb30BAaHUE BUIEOMATEPHUAIIOB), HAOIIOJEHUE 00PA3IOB BEILIECTB KOJIMYECTBOM
1 Monb, wuccienoBaHUE OCOOCHHOCTEM pAacTBOPEHMS BEIIECTB C pa3IMYHON
PacTBOPUMOCTBIO, MIPUTOTOBIICHUE PACTBOPOB C OMPENEIIEHHON MacCOBOW J10J€H
pPacTBOPEHHOTO BENIECTBA, B3aMMOJICUCTBUE BOAbI C MeTaIaMH (HAaTpueMm u
Kaibl[ueM) (BO3MOYKHO HCIIOJIb30BaHUE BHJACOMATEPHANIOB), HCCIIEIOBAHUE
00pa3IoB HEOPTAHUYECKUX BEIIECTB PAa3IMUHBIX KJIACCOB, HAOIOICHUE N3MEHEHUS
OKpacCKH MHJIUKATOPOB B paCTBOPAX KUCIIOT U IIeJI0UEH, U3y4eHUE B3aUMOJICUCTBUS



okcuna meau (II) ¢ pacTBOpoM CepHOM KUCIOTHI, KUCIOT C METaUIaMU, PEaKIui
HEWTpaIu3aluy, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOTO
MeTajijia APYruM U3 pacTBOpa COJIM, PEHIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 IO TEME
«BakHenmmue K1accel HEOPraHUYECKUX COEUHEHNI.

Hepuoauyeckuit 3axkoH u Ilepumoamyeckass cucreMa XHMHYECKHX
jaementoB JI. U. MenpgeneeBa. CtpoeHne aToMoOB. XMMHYECKasi CBS3b.
OxHCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEaKINH

[lepBble TOMBITKM KJIaCCUPUKALUU XUMHUYECKUX 3JieMeHTOB. IloHsatue o
rpynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJIOYHO3EMENIbHBIE METaIbI,
raJloreHbl, HHEPTHBIE Ta3bl). JJIEMEHTHI, KOTOpPbIE 00pa3yloT aM(POTEpPHBIE OKCHIBI
Y TUJIPOKCUIBI.

Ilepnonuyeckuit 3akoH. [lepuonnueckas cucrema XMUMUYECKUX DIIEMEHTOB /1.
. Menneneesa. KopoTkoneproanas u anmuHHoneproaHas Gopmsl [leproauueckoi

cucrteMbl xumudeckux emeHToB . 1. Menneneesa. Ilepuoapl n rpynmsl.
@uU3NYECKANA CMBICIT HOPAIKOBOTO HOMEPA, HOMEPOB MIEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX saep. M3oTomnbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  000M04eK aromMoB nepBbix 20 XMMHMUYECKHX  3JIEMEHTOB

ITepunonnueckoi cucremsl /1. 1. MenneneeBa. XapakTepucTuka XMUMAYECKOTO
3JIEMEHTA 110 €ro nojoxeHuto B [lepuognueckon cucreme /1. 1. Menneneesa.
3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIAM U IEPHUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB i1 pa3BuThs Hayku U npaktuku. . M. MenneneeB — ydéHbIM U
IrpakKIaHUH.

Xumuueckass cBs3b. KoBajneHTHas (MonspHass ¥ HEMOJSAPHAs) CBS3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX 311€MEHTOB. FIOHHAs CBA3b.

Crenenp okuciieHHa.  OKHUCIMTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMM.
[Iponecchl OKucaeHus 1 BOCCTaHOBIICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB U HEMETAJIOB, B3aMMOJCHCTBUE
TUAPOKCUIA LHMHKA C pPAaCTBOPAMH KHUCJIOT M UIEIOYEH, NPOBENCHUE OIIBITOB,
WJUTIOCTPUPYIOLIUX ~ IPUMEPBl  OKUCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIAN
(ropeHue, peakiuu pa3noKeHusl, COSTUHEHHUS).

Mescnpeomemnmnuie ceaszu

Peanuzanus MeXnpeaMeTHbIX CBA3€M NpU W3YYEeHUUM XUMHHM B 8 Kiacce
OCYUIECTBJISIETCS. 4epe3 MCIOJIb30BaHME KaK OOUIMX €CTECTBEHHO--HAyUYHbIX
MOHATHUM, TaK U MOHSITUH, SBISIIOIIUXCA CUCTEMHBIMU JIJISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O [TUKJIA.



OOmme ecTecCTBEHHO--HAYYHbIC TTOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaJU3, CHUHTE3, KiIaccupukanus, TMEepUOJAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

®u3nka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIbI,
PaaMOAaKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUNA 3apsij, BEIIECTBO, TEJIO, O0BEM,
arperaTHo€ COCTOSIHME BeEIIeCTBa, ra3, (U3WYECKUe BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3b1, COJHIIE.

buonorus: hbotocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TIOJIC3HBIE
MCKOIA€MBbIE, TOTUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHMYECKAs peaKIUs

[Tepunoanueckuit 3akoH. [lepuoanueckas cuicTteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHUHU CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJINS, KANbIUI U UX COEAUHEHUI
B COOTBETCTBUU C TIOJIO)KEHHUEM »3JieMeHTOB B Ilepuoaudeckoit cucreme u
CTPOCHHUEM KX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XHUMUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKH U
BUJIa XUMHYECKOH CBSI3HU.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJacCaM HEOPraHUYECKHUX
COCIMHEHU, TeHeTUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanys XuMuuecknx peakiyii Mo pa3iInyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIioBOMY 3¢ GdeKTy, Mo
MU3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, M0 0OpaTUMOCTH, IO
Y4acTHUIO KaTajlnu3aTopa). IK30- U IHIOTEPMUUECKUE PEAKIINHU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xummueckou peakiuu. [lonarue o0 oOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [IoHsITHE 0 TOMOTEHHBIX U TeTepPOTeHHBIX
peakuusx. [loustue o karanuse. [lonsatne o xumuueckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HAa CKOPOCTh XUMHYECKOM pEakuuu UM TIOJO0KEHHE XHUMHUYECKOTro

paBHOBECHSI.
OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE ~ PEAKIMU,  OJJEKTPOHHBIA  OayaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBienue YPaBHEHU

OKHCJIUTEIIBHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIWA C  HCIOJB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopus ANEKTPOTUTUYECKON TUCCOUUALINN. DIIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonpl, aHMOHBI. MeXaHM3M AUCCOLMALMM BEIIECTB C PAa3IMYHBIMU BHIAMU
xuMHuueckon cBs3u. Crenens quccounanuu. CUiabHbIE U CIa0bIE 2JIEKTPOIMUTHI.

Peakuuy noHHOro oOMeHa. Y cinoBUs NPOTEKaHUS peakuil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBa KHCIIOT,
OCHOBAHUH U COJIEH B CBETE NPECTABICHUN 00 AJIEKTPOIUTHUECKON TUCCOIUALINH.
KaudecTBeHHbIE peakuny Ha HOHBL. [IoHATHE O TMAPOIU3E CONEH.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHUE C MOJEISAMH KPHUCTAJUIMYECKUX PEMETOK HEOPraHUYECKUX
BEILIECTB — METAUIOB U HEMETAUIOB (rpadura W amMasa), CIO0XHBIX BEIIECTB
(XJopuaa HaTpus), KCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKON peakuu OT
BO3JCHCTBHUS  pa3iMyYHbIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOIHOCTH
pPacTBOPOB BEIIECTB, IPOIIECCA AUCCOMALINN KUCIIOT, IIeJI0uei U cojiei (BO3MOKHO
HCIIOJIb30BaHUE BHJIEO MATEpPHUAJOB), MPOBEACHUE OMNBITOB, WJUIFOCTPHPYIOUIUX
MPU3HAKKM TPOTEKaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJIEJICHHE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, HWIUIIOCTPUPYIOIIUX PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TFOpeHHe, PEAKIUH pa3IokKEeHHUs,
COCIMHEHHMsI), PpACIIO3HABAHUE  HEOPraHMYECKHX  BEIIECTB €  IOMOUIBIO
KaueCTBEHHBIX PEAKIINil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranibl 1 HX COeAUHEHHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3NUEeCKHe CBOMCTBA MPOCTHIX
BELIECTB — TAJIOT€HOB. XMMUYECKHE CBOMCTBA HA MPUMEpPE XJIOpa (B3aUMOIECTBHE
C MeTajulaMH, HEeMeTaslaMH, IiejaodyaMmu). XijopoBoaopon. ColisgHas KHUCIIOTAa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNpuMeHeHue. JlencrBue ximopa U
XJIOPOBOJOPOJA Ha OPTraHU3M YeloBeKa. BaxkHenme XI0puasl U UX HaXOXKICHUE B
IIPUPOJIE.

Ob6mas xapaktepuctuka 37aeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble CTeneHu okucieHus. CtpoeHue u (u3MUeCKUe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIMU KHCIOPOaa
U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBOJOpO, CTpoeHue, pU3NYECKUue U
XUMH4YecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTta, GU3NYeCKue 1 XMMUYECKHE CBOMCTBA (00LIME KaK IPEeICTaBUTEIS
KJlacca KHCIOT M crnenududeckue). XUMHUUECKUE PEaklUu, Jie)Kallue B OCHOBE
MIPOMBIIIUICHHOTO CIMOCO0a TOMyYeHUs] CepHOM KHCIOTHL. [IpuMmeHeHue cepHoit
KUCIOThl. CONMM CEepHOM KHUCIOTHI, KAYECTBEHHAs] pPEaKUus Ha Cyiab(paT-uoH.
Haxoxnenue cepel u e€ coenuHeHH B npupone. XUMHUECKOE 3arps3HEHUE
OKpYXalollled Cpelbl COEIWHEHUSIMH cepbl (KUCIOTHBIE IOXIW, 3arpsi3HEHue
BO3/lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.



OOmiasi xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHUS. A30T, pacIpOCTpaHEHUE B MPUPOJE,
¢usnyeckue u xuMudeckue cBoiictsa. KpyroBopot a3ora B npupojae. AMMuUak, €ro
(u3nyeckue 1 XMMHUYECKUE CBOMCTBA, NOJydyeHue U npuMeHenne. Coiau aMMOHus,
uX pU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBl aMMOHUS. A30THAasi KHUCJIOTa, €€ MOJydeHue, (PU3UUYEeCKHe U XUMHUYECKHUE
cBOiicTBa (0OIIME KaK NpPEJICTaBUTEN Kiacca KHCIOT M Clenu(uueckue).
Hcnonp30BaHNe HUTPATOB U COJIEH aMMOHHUS B KAUECTBE MUHEPATIbHBIX YA00pEHUH.
XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpeibl COEAMHEHUSAMU a30Ta (KUCIOTHBIE
JIOXKIH, 3arpsa3HEHHE BO3ayXa, MOYBBl M BOAOEMOB). Docdop, amIoTpomHbIE
moauduxamu Gocdopa, puznueckue n xumuueckue coiictBa. Oxcua gochopa
(V) u dochopras xucnora, GuU3HUECKUE U XHUMHUYCCKHE CBOWCTBA, MOJIYYCHUE.
Hcnons3oBanue pochaTtoB B KauecTBE MUHEPATIBHBIX YAOOPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIICHUS. YTIIEPO/, aJNIOTPOIHbIE MOAU(PHUKAIIUY,
pacrnpocTpaHeHHe B MpUpPOAE, (pU3NUEecKre U XUMUYECKHE CBOMCTBA. AncopOuusi.
Kpyrosopor yrinepoma B mnpupoge. Okcuubl yriaepoja, UX (PU3HUECKHE U
XUMUYECKUE CBOWCTBA, JIEWCTBHE HA >KUBbIE OpPraHU3MbI, MOJY4YEHHE U
IpUMEHEHUE. DKOJIOTUYECKUe MpoOIeMbl, CBSI3aHHBIE ¢ OKcuaoM yriepona (IV),
TUIOTE3a [VIOOATBHOTO TOTEIUIEHUs KJIMMaTta, NapHUKOBBIA 3¢ ¢eKT. YroiabHas
KHUCJIOTa U €€ COJIM, UX (PU3NYECKHE U XHUMHUYECKHE CBOWCTBA, IMOJIyYEHHUE U
npumeHeHue. KadecTBeHHas peakuus Ha KapOoHaT-woHbBL. Vcmnonb3oBaHMe
KapOOHATOB B OBITY, MEULIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO3S1CTBE.

IlepBoHayanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, dTaHOJ, IIMLEPUH, YKCYCHasl KUCIIO0Ta).
[IpupoaHble MCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEPTH),
MPOJIYKThl UX mepepaboTku (O€H3MH), UX pOoJib B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE 0 OMONOTMYECKH BaXKHBIX BEILIECTBAX: )KUpaAX, O€NKaX, yriIeBoJaX — U UX
poJii B KM3HM 4eJlOBeKa. MarepuaJbHOE €AUHCTBO OPraHWYeCKHX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuwmii, ero ¢usmueckue W XUMHUYECKUE CBOWMCTBA, TIOJYyYCHHE W
npuMmenenue. CoennHeHust KpeMHus B mpupojie. OO1ue npeacraBieHus 06 OKcuie
kpemuust (IV) u kxpemuueBoit kucnore. CHIMKAThI, UX HUCIOIH30BaHUE B OBITY, B
IPOMBIIICHHOCTH. BaxkHele cTpouTelbHbIe MaTepHallbl: KepaMuKa, CTEKJIO,
IEMEHT, OeToH, xkene300eToH. [IpoGnembl  OG€30MacHOr0  UCMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

M3y4eHHUe 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KaueCTBEHHBIX PEaKLUil Ha XJIOPU-MOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKaHMs, OMBITHI, OTpakarouue (U3NYECKUe U XHUMUYECKHE CBOMCTBa
TaJIOT€HOB U HUX COCAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
03HAaKOMJICHHE ¢ 00pa3aMu XJIOPUI0B (TaJIOT€HUIOB), 03HAKOMIIEHUE ¢ 00pa3liamMu
ceppl M €€ COeNMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAaHUE BHUIECOMATEPUAIIOB),
HaOIII0/IeHue Tporecca oOyTiMBaHUs caxapa MoJl JeHCTBUEM KOHIICHTPUPOBAHHOM
CEPHOM KHUCJIOThI, U3yYEHNE XUMUYECKUX CBOMCTB pa30aBIeHHONW CEPHOUM KUCIIOTHI,
IIPOBE/ICHNE KaUueCTBEHHON peaKIMu Ha CyJb(aT-uoH U HaOMIOJEeHUE MPU3HaKa €€
NpOTEKaHMs, O3HAKOMJICHUE ¢ (PU3MYECKMMHU CBOWCTBaMH a3oTa, ¢ochopa U ux
COEeTMHEHHI (BO3MOXKHO MCIIOJIb30BAHUE BUCOMATEPHATIOB), 00pa3aMu a30THBIX
U (GocPopHBIX YIOOpEeHMI, TOTyYeHUE, COONpaHue, pacro3HaBaHUE U WU3YUYCHHE
CBOWCTB aMMHaKa, IIPOBEJACHHUE KAYECTBEHHBIX DPEAaKIMd HAa WOH AMMOHUA M
dochaT-uoH W U3yuyeHHE TPHU3HAKOB UX TMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEJbI0 (BO3MOXKHO HCIOJIb30BAaHUE
BHUJIEOMATEPHAIIOB), HW3YYEHUE MOJENIECH KPUCTALUIMYECKUX PEMIETOK anmasa,
rpaduta, (QysuiepeHa, O3HAKOMJICHHE C IPOIECCOM aJCcOpOLMH PaCTBOPEHHBIX
BCIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IIPOTHUBOrasa, IIOJy4YEeHUE,
coOupaHue, pacro3HaBaHUE M M3YUYEHHUE CBOWCTB YIJIEKHUCIIOTO Ta3a, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
MIPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIHMEN CHJIMKATHOM NPOMBIIUIEHHOCTH,
pEelIEHNE JKCIIEPUMEHTANBHBIX 3a7a4d N0 TeMe «BakHelme HeMmeTaubl U HUX
COCIUHEHUSD).

MeTtajuibl 4 MX COeIMHEHUSA

OO6mrast xapaKTepUCTHKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHuss B llepuommueckoil cucreme xumudeckux osnementos /JI. .
MenpneneeBa u ctpoeHuss aromoB. CTpoeHne MeTamuioB. Mertajummyeckas CBA3b U
METAJNIMYECKass  KPUCTAJUIMYECKAass  pemeéTKa.  DJIIEKTPOXUMHUYECKHM Pl
HaNPsHDKEHUM MeTauioB. OU3NYecKre U XUMUYECKHUE CBOMCTBA MeTaiuioB. O0Imue
crocoObl moxydeHus: MerawioB. [loHsTHE O KOppO3MM METAJIOB, OCHOBHBIE
CrocoOBbl 3alUThl UX OT KOoppo3uu. CrjaBbl (CTajib, YyTyH, AIOPATIOMHUHUMA, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[llenounsie mMeTamel: nosnoxkeHue B llepuoamyeckon cucreme XMMHYECKHX
anemeHToB . 1. MenneneeBa, CTpO€HHME MX aTOMOB, HaXOXXJICHUE B IPUPOJE.
du3nvecKrue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUIbl U
TUJIPOKCUABI HATpus W Kanud. lIpuMeHeHHe WIETOYHBIX METANIOB M X
COEIMHEHUM.

[[lenoyno3eMenbHbIE METAJUIBI MAarHud W KaJbLMK: IIOJIOXKEHHUE B
[Tepnonuueckoi cucreme xumuueckux 3aeMeHToB /1. 1. MenaeneeBa, ctpoeHne ux
aTOMOB, HaXOXJICHUE B Npupojie. PU3NYecKne U XUMUYECKUE CBOMCTBA MarHus 1



Kanblusl. Baxxuelme coequHeHus Kanblus (OKCUA, TUAPOKCHUI, con). KECTKOCTD
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHS.

AJIFOMHUHUNA: TIOJI0)KEeHUE B [leproinueckor cCuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. 1. Menpneneesa, CTpoeHHE aToOMa, HaxOKIECHHWE B mpupone. PU3MUECKHE U
XUMHUYECKHEe CBOMCTBA aTFOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
AJIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3€MEHTOB /I,
N. MenneneeBa, CTpOCHME aToma, HAxXOXKICHHWE B mpupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbI, TuIpoKCcU bl U conu xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMud METauIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaAaMHU, U3YYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJBb30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBHUS OKCHJA
KalbllUd W HATpPUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUECOMATEPUAIIOB),
VICCIIEIOBAHNUE CBOMCTB XECTKOM BOJIBI, ITpOLECCa TOPEHUS Keje3a B KUCIOPOJE
(BOBMOKHO  WCIOJIb30BAHME  BHUACOMATEPHATIOB), MPU3HAKOB  IPOTECKAHUS
KaYCCTBCHHBIX PEaKIIMi Ha MOHBI: MATHUS, KaJIbIUs, aJIOMUHUS, [IUHKa, xkene3a (1)
u skenesa (I1), mexu (1), HaGmromeHne W OMHCAHME IPOLIECCOB OKpAIIMBAHHS
IJJaMEHH HWOHAMH HaTpHs, Kalusd W Kajdblusd (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIEOBaHNE aM(POTEPHBIX CBOMCTB IMAPOKCHUAA ATFOMUHHUS U
TUJIPOKCHUAA IIMHKA, PEIICHUE KCIEPUMEHTANIBHBIX 33/a4 Mo TeMe «Baxueiimme
METAJLIBI U UX COSTUHCHUS.

XuMHuS U OKPY/KaKUIas cpeaa

BemecTtBa m marepuanbl B INMOBCEIHEBHOW JKM3HM 4YeJIOBEKa. be3zomacHoe
UCIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momoib mpu
XUMHUUYECKUX 0)KOTaxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas AOMycTUMast
KOHIIeHTpalus BemiecTs, nanee — [1JIK). Pons xuMun B pemeHnn 3KoI0TUYeCKUX
mpo0Jem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepHabl).

Meostcnpeomemmnule ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3€d MpU W3YYEeHUH XUMHH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OONMX €CTeCTBEHHO-HAYYHBIX
MOHSTUM, TaK W MOHSITHH, SBIISIIOIIMUXCA CUCTEMHBIMU JIJIsl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.



OO1Iue ecTeCTBEHHO-HAyYHbIE MOHSATHS: Hay4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCu(UKausg, TEPUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCITUPOBAHNE, HW3MEPEHHE, MOJCNb, SBICHUE, MMAPHUKOBBINA
3¢ eKT, TEXHOJIOTHSI, MaTePUAJIBI.

dusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIBI,
PaZOaKTUBHOCT, MOJIEKYa, ANEKTPUUYECKUI 3apsij, MIPOBOJIHHKH,
MOJYTIPOBOJTHUKHY, JTUDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJ0, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTATITNICCKAs
peméTka, CruiaBbl, (pU3MUYECKHE BEIMYMHBI, CAWHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CoIHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHBIEC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOABI, TOJIE3HBIE
UCKOTIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUA IPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yNIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUsT XMMHH B €IUHCTBE y4eOHOU H
BOCIIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUMCKUMU
COLMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHM, NPHUHSATHIMU B
oOlllecTBe MpaBWJIaMd M HOPMAaMH TIOBEACHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YHArOIINXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroumxcs
PYKOBOJACTBOBATbCS CHUCTEMOW MO3UTUBHBIX I[IEHHOCTHBIX OpPUEHTAUMN U
paclIMpeHUe OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOI'O0 OTHOILLIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HACJEOUI0, TOHUMAaHUS 3HAYCHUS XUMHUYECKON HayKH B JKU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(pOpMaIMei o
MEePEOBbIX JIOCTHXKEHUSIX U OTKPBITUSIX MHPOBOM W OTEYECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLUMAIBHBIX HOPMAaX M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEIbCKOM, TBOPYECKOW W APYrMX  BUOAX
NEeATENbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HON COBMECTHOW [EATEIbHOCTH MpPH
BBITIOJIHEHUN YYEOHBIX, TIO3HABATENBHBIX 3a7a4, BBIOJIHECHUH XHUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOTIOMOIITH B TIPOLIECCE ATON YUEeOHOMU NeITeTbHOCTH, TOTOBHOCTH OIEHUBATh
CBOE TMOBEACHUE W TOCTYNKHM CBOMX TOBAPUIIEH C TMO3MLIUM HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA '

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE U XMMHYECKOM pPEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTAaBJISIIOIIUE
OCHOBY I TIOHUMaHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SAX YEJIOBEKA C
IIPUPOTHOMN CPEION, O POJIM XUMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE TSI OOBSICHEHWS HAOIIOJAEMBIX IMPOIIECCOB W SIBJICHUA,
MMO3HABATENIbHON, WH()OPMAIIMOHHOW W YWUTATEIhCKOW KYyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEILHOM PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYpPOH, JTOCTYIMHHIMA TEXHUYECKHUMH CpPEACTBAaMU HWH()OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHI0 W TMO3HAHHWIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HMCCIEAOBATEIbCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUYEHHS B
JIaJIbHCUIILIEM;

4) opMUpOBaAHHSA KYJIbTYPHI 310POBbSI:

OCO3HaHWE€ IICHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0pPOBbIO, YCTAHOBKM Ha 3J0POBBbIA 00pa3 *KU3HU, OCO3HAHUE MOCIEICTBUU U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aIKOTr0Jisl, HAPKOTUKOB, KypEHHSI),
HEOOXOJIUMOCTH COONIOJIEHUS] TMpaBuia O€30MacCHOCTH TIPU  OOpaIlleHHH C
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOT0 BOCIUTAHMS :

HMHTEpEeC K MPAKTHICCKOMY M3YYCHHUIO TPOPeCcCHil M Tpy1a pa3IudHOTO poja,
YBOKEHHE K TPYIY U pe3yibTaTaM TPYJI0BOU JAEATEIbHOCTH, B TOM YHCJI€ HA OCHOBE
NPUMEHEHUSI  TMPEIMETHBIX 3HAHUHW 1O  XMMHUH, OCO3HAHHBIA  BBIOOD
WHJIMBHUIYabHOW TPACKTOPUHU IIPOJIOKEHUS 00pa30BaHus ¢ YUETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHM, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCremHon npodeccuoHaabHON IESITENFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHU,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON CpeIe;

6) 3K0JI0rH4ecKOro BOCIUTAHMUS

9KOJIOTUYECKH I1eJIECO00pa3HOE OTHOIIIEHNE K MPUPOJIC KaK UICTOYHHKY KU3HU
Ha 3emJje, OCHOBE €€ CyIIeCTBOBAaHHWSA, INOHUMAaHHWE IIEHHOCTH 3JI0pOBOIO U
O0e3zonacHOoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOLIEHUWE K COOCTBEHHOMY
GU3UYECKOMY M TICUXMYECKOMY 370pOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJCHUS
paBUJI OE30IMaCHOTO TTOBEICHUS TIPH pabOTe C BEIIECTBAMHM, a TAKXKE B CUTYaIIHIX,
YIPOKAIOIIMX 30POBBIO U KU3HU JIIOCH;

CITOCOOHOCTH TPHMEHSTHh 3HAHMS, TOJIydaeMble MPU U3YYECHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEW IPUPOIHON CPENOM, JJIsl TOBBIIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpPhl, OCO3HaHUsA TIJ0OAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M IMyTeH HMX PEIIeHUsS MOCPEICTBOM METOJ0B XHUMHUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpeaMeTHBIX PE3YyJIbTATOB BBIACISIOT 3HAYUMBIC JIJIS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIIEHAYYHBIE TIOHSTHS (3aKOH, TEOPHS, IPUHIIHII,
runore3a, (akT, CHUCTEMa, TIPOIECC, OIKCIEPUMEHT U JApPYyroe.), KOTOphIC
UCIIOJB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETaX M IO3BOJIAIOT Ha
OCHOBE 3HAHUHN W3 ATUX MPEIAMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM



HAay4YHOU KapTHHE MUpPA, U YHUBEpCaIbHbIC yUeOHbIE NeUCTBUS (TIO3HABATEIHHBIC,
KOMMYHUKATUBHBIC, DPETYJSITUBHBIE), KOTOpbIE oOecneynBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM
JeSTETBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

ba3oBble j1ornyeckue 1eicTBUs:

YMEHHUSl MCIOJB30BaTh MPHUEMBI JIOTHUECKOTO MBIILIEHUS MNPU OCBOCHUHU
3HAHWI: PacKphIBaTh CMBICI XMMHUYECKUX TMOHSTHH (BBIIETSATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSIMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBACHEHUS OT/ICIIbHBIX (JAKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUU ISl KJIACCU(PUKAIMN XUMUYECKUX BEIICCTB M XUMHUYECKUX PEaKIIHi,
yCTaHABJIMBATh MPUUMHHO-CIIEACTBEHHBIE CBSA3U MEXKIY OOBEKTaMH H3YyUCHHS,
CTPOUTH JIOTUYECKHE pacCyX AeHUS (MHIAYKTUBHBIC, JACIYKTUBHbBIC, 10 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TPUMEHSATH B TMPOLECCE IO3HAHUA TMOHATHS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUK MOJIEIbHBIC MIPEACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJ dJIEMEHTa), XUMHuYeckas GopMmyia U ypaBHEHHE
XUMHAYECKON peakiuu — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNbHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHil,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIE CBSI3U W
IPOTUBOPEYUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBarejbckue 1eiCTBHSL:

YMEHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA
MO3HAHWS, & TAK)KE B Ka4€CTBE OCHOBBI JUIsl POPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

MPUOOpPETEHUE OMbITa IO TUJIAHUPOBAHWUIO, OpPraHU3aAlMd U MPOBEJICHUIO
YUYCHMUYECKHX JKCIIEPUMEHTOB, yMEHHE HaONI0JaTh 3a XOJOM IMpoIllecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 PE3yNbTar, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TTOJIYyIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJIEPKAHUS, CIPABOYHbBIC
nocobusi, pecypchl MHTepHeTa), KpPUTHUECKH OIEHUBATh MPOTUBOPEUYHUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yYMEHHE MPUMEHATh Pa3nYHble METOJbI U 3allpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSATENIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMY MpEACTaBICHUS HHPOPMALIUHA U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh W AaHAJIM3HpOBaTh B TMpolecce ydyeOHOW U
MCCIIEIOBATENIbCKON JIESITENbHOCTH MH(GOPMAIIUIO O BIUSHUU MPOMBINIICHHOCTH,
CEJIbCKOTO XO3sIiCTBa M TPAHCIOPTAa Ha COCTOSHUE OKPYXKAIOIIEH IPUPOTHOM
Cpebl.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YUeOHbIe AelicTBUS:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B X0OJI€ AUaiora u (W) AMCKYCCUN) MO CYIIECTBY
o0cyXnaeMoil TeMmbl, (QOPMYIUPOBATh CBOU TMPEJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUSI PEJIOKEHHOM 3a1a4u;

YMEHHSI  TPEJICTaBISITh  TOJYYEHHBIE  PE3yNbTaThl  MO3HABATEIHbHOM
JACSITENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh TMPE3CHTALUIO
PE3yNbTATOB BBHIMOJIHEHHUS] XUMUYECKOTO IKCIEpPUMEHTa (J1ab0paTOPHOTO OIbITa,
1a00paToOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MTPOEKTA);

YMEHHSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEIBHOM M HMCCIIEIOBATENLCKOM  NIEATENBbHOCTH TPH  PEIICHUU
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiii (00cyXkneHusi, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBbDY, KOOPAUHAIUS
COBMECTHBIX JCWCTBHUH, OIpeneleHHe KpPUTEpUEeB MO0 OILIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U ApYTrue).

PeryasiTuBHbIE YHUBePcAIbHbIE y4eOHbIE 1eHCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPEAeNATh LEAN JeATEIbHOCTH, IIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPHU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
JesITeILHOCTD, BRIOUpATh Hanbosee 3pheKTUBHBIE CIIOCOOBI PEIICHUsS YICOHBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSITEIbHO COCTaBISATh WA KOPPEKTHPOBATH
IPEIJIOKEHHBIM aJITOPUTM JEUCTBUM IIPYU BBIIOJIHEHUM 3aJaHUM C Y4YETOM
MOJIy4YEHHUsI HOBBIX 3HaHHM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHHWBATh COOTBETCTBHUE IOJYYEHHOIO pe3ysibTaTa 3asBICHHON IENH, YMEHHE
MCTIONb30BaTh M aHATM3UPOBATh KOHTEKCTHI, MpeyiaracMble B YCJIOBHH 3a/IlaHUH.

MHNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEILHOTO
collepKaHUs, YCTAHOBJIEHHOTO JJaHHOW (denepanpbHO pabouelt TPOrpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE 00YYaIOIIMMUCS HAayYHble 3HAHUS, YMEHUS U CIIOCOOBI



NeUCTBUM, crnenupudIecKkue s TpeAMETHOW o0jacTu  «XuMHus», BUIBI
NEATEIBHOCTH MO  MOJYYEHWI0 HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xony oOydenust B 8 kiacce mpeIMeTHBIC Pe3yIbTaThl HA 0a30BOM yPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

e PACKPBHIBATH CMBICT OCHOBHBIX XMMHUUYECKUX TMOHSTHUH: aTOM, MOJIEKYJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CJIOYKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XUMHYECKOTO 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHUCJICHUS, XMMHUYECKasi peakius, KiIacCuPUKalus peakiuil: peaxiuu
COCAMHEHUS, PEAKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHUH
o0OMEHa, K30- U PHJIOTEPMHUYECKUE PEAKIUH, TEIUIOBON 3PPeKT peakuuu,
SIPO aToMa, JIEKTPOHHBIN CIION aTomMa, aTOMHAasi OpOUTab, pauyc aToma,
XUMHYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBSA3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, aHHWOH, PacTBOpP, MaccoBas [OJs BELIECTBa
(TporeHTHAsE KOHIIEHTPAIlUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMWYECKUX TOHATHH U
MPUMEHSTH 3TH TOHATHUS MPU ONMCAHUM BEIIECTB U UX MPEBPAICHU’;

e HCHOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJIeHHS (popmyn
BEIIECTB U YPABHEHUI XUMUUYECKHUX PEAKIINIM;

e OMNpENENATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COEIUHEHMUSX,
CTENEHb  OKHUCJIICHUSI  DJIEMEHTOB B  OWUHApHBIX  COCIUHCHUSX,
NPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEIMHEHUH IO
dbopmynam, BHJ XUMHUYECKOHW CBsA3M (KOBAJICHTHAasT YW HWOHHAs) B
HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMmbica Ilepuonnueckoro 3akonHa JI. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHHE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX moJjiokeHus B Ilepuonnueckoil cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMSI, 3aKOHA ABOTAIPO;

e OMNKCHIBATH M XapaKTepu3oBaTh TaONMMuHylO Gopmy Ilepuogndeckoi
CUCTEMBbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnma)» u «modounas noarpynmna (b-rpynma)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPHIE HMMEIOTCS B
tabnune «llepuoguueckass cucteMa xumudeckux a3nementoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB | 3apsl sApa, 00IIee YUCIIO AIEKTPOHOB U
pacrnpeiesieHUe UX 1O AJIEKTPOHHBIM CIOSM);

KJIaCCU(PUITMPOBATh XMUMHYECKHE 3JIEMEHTHI, HCOPTAHMYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YKCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKIIUU
BEILIECTB, IO TEIIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUSI XHWMHYECKUX MPEBpAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MAacCOBYIO JIOJIIO XMUMHYECKOTO »dJeMeHTa Mo (opmylsie COequHEHUs,
MAacCOBYIO JIOJIF0 BELIECTBA B PACTBOPE, MPOBOJMTH PACUETHI 10 YPABHEHHIO
XUMHAYECKOMN PEAKLINH;

MIPUMEHSTH OCHOBHBIE ONEPAIIMN MBICIIUTEIIBHOM JIESITEIHHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEeMaTHU3alluio, KiacCu(pHUKaIUIo,
BBISIBIICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3yYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAyYHBbIE METOIbI
MO3HAHUS — HAONIOAEHUE, W3MEPEHHE, MOJEIMPOBAHHUE, SKCIIEPUMEHT
(peanbHBII U MBICIICHHBIN);

CIIeIOBATh TpaBUJIaM MOJb30BAHUA XMMUYECKOW MOCYJOM M JabopaTopHBIM
o0opyoBaHuEM, a TakKe IMpaBujiaM oOOpalieHusi C BEIIeCTBAMH B
COOTBETCTBUM C MHCTPYKIUSMHU TI0 BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB MO MOJYUYECHHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(BomopoJia M KHUCJIOPOJia), MPUTOTOBIECHUIO PACTBOPOB C OIPEACIEHHON
MacCOBOW J0JIEM PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKUE DKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIBIO MHJIUKATOPOB (J1akMycC, (peHondTarenH, METUIOPAHK

U IpyTHe).

K xonmy oOydenus B 9 kiacce nmpeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMECHUIA:

PacKpbIBATh CMBICII OCHOBHBIX XWMHYECKUX ITOHATHUH: XUMWYECKUU
AJIEMEHT, aTOM, MOJEKYyJa, HWOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUECKasl peaKlMsi, XUMUYeCKasi CBSA3b, TEIIOBOU 3PQeKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, J3JIEKTPOIUTUYECKAS NMCCOLMALMSA, PEaKLUMU HOHHOIO
oOMeHa, KaTalu3aTop, XMMUYECKOE paBHOBeCHE, OOpaTUMbIE U



HEOOpaTUMbIe PEaKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE DPEAKIINUH,
OKHCIIUTENh, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, AJIJIOTPOIIHS,
aM(OTEPHOCTb, XUMHYECKast CBSI3b (xoBaJeHTHas, WOHHAs,
MEeTaJUINYecKas), KpUCTasInueckas pemeéTka, KOppo3us METaUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEeaKluu, MPeeIbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHMUYECKUX TOHSITHH H
MPUMEHSThH 3TU OHATHUS MPU ONMMCAHUU BEIIECTB U UX MPEBPAICHU’;
WCIIOJIB30BaTh XWMHUYECKYI0 CHUMBOJIMKY JJISS COCTaBJICHHS (HOPMYJI
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINM;

ONPENICIIATh BAJIGCHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKHUX PJIEMEHTOB B
COCMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
onpenenEHHOMY KJacCy COEIMHEHHM 1Mo (opmylaMm, BUJ XUMHYECKOU
CBs3U (KOBaJEHTHasi, WOHHAs, METAUIMYECKas) B HEOPraHUYECKHUX
COCMHEHUSX, 3apsA]l MOHA MO XUMUYECKoW (opMyre, xapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAMHEHUM, TUMN KPUCTALITUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbich llepuogumueckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro IMOHHWMAaHHWE: OIUCHIBATh W XapaKTepU30BaTh
Tabmmunyto ¢opmy [lepruoanueckoil cUCTEMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynma (A-Tpynma)» U «moOouyHas
noarpymnmna (b-rpymnma)», maneie u OoNbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YEHHUs, KOTOPhIE UMEIOTCA B TEPUOJMUECKON TaOnMIle, ¢ YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XUMHYECKUX DJIEMEHTOB (COCTaB U
3apsAn  sApa, oOOIIee YHCIO DJJISKTPOHOB U PACMpECICHHE WX IO
AJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB U HUX COCIMHEHUN B Mpeaenax MallbIX MEepPUOAOB U
TJIABHBIX MOJTPYII ¢ Y4ETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YHCIy M COCTaBy Y4YaCTBYIOIIMX B PEaKIUU
BEIIIECTB, TIO0 TEIMJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEeHEW OKHCIICHUS
XUMUYECKHUX DJIEMEHTOR);

XapakTepru30BaTh (OMUCHIBATh) OOIIME M CHEHUPUIECKUE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
MpUMepaMl MOJEKYJISIPHBIX M HOHHBIX YpPaBHEHHI COOTBETCTBYIOIIMX
XAMUYECKHUX PEaKIIUM;

COCTaBJIATh YPaBHEHUS DJEKTPOJUTHYECKOM JHCCOLMAIMU  KHUCJIOT,
LIEJI0YEHN U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMA NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIUid, TOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TCHETUYECKON CBSI3U MEXK]Ty BEIECTBAMH Pa3IMIHBIX KIIACCOB,
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEACTBOM COCTABIICHUS AJIEKTPOHHOTO OallaHca 3TUX PeaKLni;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHUS,
BO3MOXKHOCTH TIPOTCKaHUS XUMHYECKHX IMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHMCIISITH OTHOCUTEIIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa Mo (opmyse CoeauHEHHUs,
MAacCCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPaBHEHHIO
XUMHYECKON peaKInu;

coOJII0/1aTh TIpaBuJIa MOJb30BAHUS XUMUUYECKOU MOCY 10 U J1abOpaTOpHBIM
obopynoBaHUEM, a TakKe IMpaBuUjia oOpalieHuss C BelleCTBaMU B
COOTBETCTBHM C HWHCTPYKIIUSMH TII0 BBITIOJIHGHHIO J1aOOpaTOPHBIX
XUMHYECKUX OIIBITOB IT0 TIOJYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(amMmaka u yriekuclioro rasa);

IPOBOJIUTH PEAKITNH, MTOATBEPKIAIOIINE KAaU€CTBEHHBIN COCTaB Pa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM TYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOoHat-, Qocdar-, cunukar-, cyinb@aT-, THIPOKCUA-HOHBI, KATUOHBI
aMMOHHUSI U HMOHBI WM3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTIEPAIMU MBICIIUTENLHOM IESITEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHUE, 0000IIIeHHE, CHCTEMAaTHU3aIl1I0, BBISIBJICHUE TTPUINHHO-
CIICICTBCHHBIX CBS3€H — JUIA M3YYCHHS CBOWCTB BEIIECTB M XUMHUYCCKUX
peaKIuii, E€CTECTBEHHO-HAyYHbIC METOAbl TIO3HAHWS — HaAOIOACHHUE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIH ).



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u DJIeKTpOoHHbIE (HU(POBHIE)
KonTposabHubie IIpakTn4yeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. [lepBonavajbHbIe XUMHYECKHE MOHSITHSA
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 9 bubmuorexa [JOK

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

YeJIoBeKa

19 BemecTBa 1 xuMu4eckue 15 1 0 bu6nunorexa [IOK

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

Hroro no pasneny 20

Pa3nen 2. Baxkneiilnue npecTaBuTe M HEOPraHNYECKUX BelIECTB
21 Boznyx. Kucnopoa. [lonsitue 5 0 0 bubnuotexa [JOK

' 00 oKcHIax https://m.edso0.ru/7f41837¢
99 Bonopoa.Ilondarue o kucimorax 8 0 1 bubmuoreka [IOK

' M COJISX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [{IOK

' OCHOBAHUSIX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHWYIECKHMX COEIUHEHUM https://m.eds00.ru/7f41837¢

Hroro o pasnueny 30

Paznea 3. [lepuoaguueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN
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[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

bubmnorexa [JOK

3.1 .. 7
XMMHUECKHX STIEMEHTOB J| https://m.eds00.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToMa
XUMHYECKasA CBA3b.
3.2 OKHUCIIUTENBHO- 8 bubmorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEIbHBIC PEAKIIHH
bubmuorexa [JOK
u 15
TOTO To pasaety https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbie | IIpakruyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIUH
11 [loBTOpEeHue u yrioyOnenue 3HaHUM 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.eds00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubnmnoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAs TUCCOIUAIINS. 3 1 1 bubnmnoreka [JOK
' XUMHYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3znen 2. Hemeranibl 1 MX cOeIHHEHUS
51 OO0m1as xapaKTepuCTUKa XUMUUYECKHIX 4 0 1 bubnmnoreka [JOK
' sementoB VIIA-rpynmsl. anorenst https://m.edso0.ru/7f41a636
OO0m1as xapaKTepuCTUKa XUMUUYECKHIX
2.2 BHGMCHTOE VIAI-)r nel. Cepa u eé 6 0 0 bubmorexa HOK
' PYHHRL &P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepUCTHKA XUMHYECKUX
2.3 Z-)J'ICMCHTO]S VA-? nnbl. A30T, pocdop u ux 7 0 1 bubmorexa [JOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMHYICCKHX
24 3JIeMeHTo§ IVAI-)F bl YTIEpoa u 8 1 2 bubmmorexa [IOK
' . PYIIIBL. post https://m.edso00.ru/7f41a636
KPEMHUH ¥ WX COCTMHCHUS
Wroro mo pazaeny 25
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Paszgea 3. Merajiibl 4 HX COeIHHEHUA

. bu6nmoreka [IOK
31 Obmme CEOHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bub6numorexa [IOK
3.2 Baxxuelimue MeTaiuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. XuMusi 1 okpy:kaomas cpeiaa
4.1 BemntecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemst 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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