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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YPOBHE OCHOBHOTO OOIIET0o o0O0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWIA K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
o0pa3oBaTeabHON TPOrpaMMbl OCHOBHOTO 00I1IeT0 00pa30BaHusl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (hesepalibHON paboyel mporpaMMbl BOCTIUTAHUS
U ¢ y4€TOM KOHIICNIMK TIPENoaBaHus y4eOHOro mpenMera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma mo XuMuu HAE€T MPEIACTABICHUE O IENsIX, OOIIeld CcTpaTeruu
OoOy4eHMs, BOCHHUTAHUS U PAa3BUTUS OOYYAIOMIMXCA CPEJACTBAMU Y4EOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s13aTeNIbHOE MPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM W CTPYKTYpUPOBAHHE IO
pazienaM U TEeMaM MPOrpaMMbl MO XHUMHUHU, OMNPEAENACT KOJUYECTBEHHBIE W
KauyeCTBEHHbBIC XapaKTePUCTUKU CoJIep>KaHus, PEKOMEHTYyEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUSI XHUMHUM C Y4E€TOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBfA3€H, JIOTUKKM y4eOHOTO TMpOIEcca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAeNisieT BO3MOXKHOCTU TMpeaMera  Jiis
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 00Opa3oBaTeIbHON
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKKe TPeOOBaHMMA K
pe3ynbTataMm 00y4YeHHUs] XUMUW Ha YPOBHE LIeJIeH N3Y4YeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TTO3HABATENILHOM JI€ATEIbHOCTH OOYYalolerocss IO OCBOEHUIO
y4e0HOTO co/iepKaHusl.

3HaHWE XWMHUHU CIYXXUT OCHOBOW 1Jisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHEH NPENCTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUM U 00 DBOJIIOIMU BEILIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI0O0ATbHBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHSL 4YEJIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peayiu3alliid  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTHU, €€ 00111el U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHME MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaroIMXxcsi, HaBBIKOB HMX CaMOCTOSITEIBHOM  y4eOHOM  JesATeIbHOCTH,
OKCTIEPUMEHTAILHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEHEBHOM JKMU3HU, TaK U B TPO(HECCUOHATLHOM e TEIIbHOCTH;

3HAKOMHUT CO CHenu(pUKON Hay4dHOrOo MBIIUICHUS, 3aKjIaJblBa€T OCHOBBI
IIEJI0OCTHOTO B3IJISI/1a HA €IUHCTBO MIPUPOBI U YETIOBEKA, SBIISECTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;

CrIocOOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHUECKOE
o0Opa3oBaHHEe 00yUYarOITUXCSI.



JlanHple HampaBieHUS B OOyYE€HUU XHUMHUU OOECIEUMBAIOTCS CHELM(PHUKOMN
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIA  SABISETCS  NEeJaroru4yecku
alaliTUPOBAHHBIM OTpPa)KEHUEM 0a30BOM HayKH XMMHH Ha OINPENEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0011ero o0pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CHUCTEMBl MEPBOHAYAJIbHBIX MOHATUNA XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU UM HEKOTOPBIX OTHAEIbHBIX 3HAYUMBIX IIOHATHN
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHHsl MpOrpamMmbl IO XUMHUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 Ioaxoaa K €€ m3ydeHnro. CoaeprkaHue CKIIAIbIBa€TCS U3 CHCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO0 MNPHHIMILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepnoanueckoro 3akona /. . MeHnaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHU O CTPOCHUM aTOMa U XUMUYECKOH CBSI3H;

— TpeACTaBICHUA 00 BIEKTPOJUTUYECKOM JAHCCOLUMAlUMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHSI K IPYrOMY, BBITIOJHSIS (PYHKIMU OOBSCHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOIO IIPUMEHEHHUSI U TIOJTyUYEHHUS N3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (DOPMUPOBAHUIO
MIPEACTABICHNS] O XUMHYECKOM COCTABIIIOLIEN HayYHOW KAPTHHBI MHUPA B JIOTHKE
€€ CUCTEMHOM ITPUPO/IbI, IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HaHHMIO U METOIAM
NO3HaHUA B Hayke. M3yueHuHe XMMUU MPOUCXOIUT C MPUBJICYCHHEM 3HAHUM W3
paHee M3YyYCHHBIX YYEOHBIX mpeameToB: «Oxpyxaromuid mup», «buomorus. 5—7
KJIaccb» U «Pusuka. 7 Kinacey.

[Ipy wu3ydyeHUH XUMHUU TNPOUCXOAUT (QOpMUpPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIIbHOCTH YEJIOBEKA U KAK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpBI. 3a/1aua
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XMMHUECKUX 3HAHUN —
BOKHEUITUX (PaKTOB, TOHITHI, 3aKOHOB U TEOPETUIECKUX TOJIOKEHUH, IOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOr0 XapakTepa, si3blka HAayKH, B MPUOOILIEHUH K
HAy4YHBIM METOJAaM IO3HAHUS IIPU U3YYCHUM BELIECTB U XUMUYECKUX PEAKLUH, B
(OpMUPOBAHNH U PA3BUTUH [T03HABATENBHBIX YMEHUI U UX IPUMEHEHUH B yUEOHO-



MO3HABATEJIbHON M y4eOHO-UCCIIEIOBATENbCKOM AEATETbHOCTH, OCBOCHUHU MPABUII
0e301macHOro o0panieHus ¢ BeIeCTBaMH B TIOBCETHEBHOM KU3HU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs Ba)KHOE
3Ha4YeHHE MPUOOPESTU TaKUE 1IN, KaK:

— (OpMHUPOBAHHME HWHTEIUIEKTYaJIbHO pPa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEIbBHOMY HPHUHSITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpPHOOIIECHHE
oOyyaromuxcss K CaMOCTOATEIbHOW I103HABATEIbHOW JEATENbHOCTH, HAyYHBIM
METOoJaM NO3HaHMs, (POPMHUPYIOIIMM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMUHU;

— o0ecnieueHue yCIoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyYaIOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, TMO3HAHWA W CAMOIO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAYEHUE ISt
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOwmWENd (PYHKIMOHAIBHOM M E€CTECTBEHHO-HAYYHOUN
TPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSACHATH H OIICHUBATH SIBJICHHUS
OKpPY’KaIOIlIer0 MHpa, WCIOJIb3Ys 3HAHWUS U OMBIT, MOJIYYCHHBIE MPU W3YYCHUU
XUMHHU, TPUMEHATh UX IPU PELIEHUH [TPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NeSITETbHOCTH;

— (QopmupoBaHue y OOydarolmuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
MOHMMAaHUS [EHHOCTH XUMHYECKHX 3HAHUW JUIS BBIPAOOTKH HSKOJOTHUECKU
1eJ1eco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B UEISX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOGuIisl W HAMpPaBICHHOCTH JaIbHEHUIIEro
oOyueHusl.

OO11ee 9nciio 4acoB, OTBEAEHHBIX ISl U3YUYEHHsI XMMUU Ha YPOBHE OCHOBHOTO
oOmero o0Opa3oBanus, coctasisieT 136 vacos: B 8 kiacce — 68 yvacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COJEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemiecTtBa. dusnueckue CBOMCTBA BEHIECTB. ATpEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOJax MO3HAHUSA B XMMHHU. UHCTHIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHMHYECKHUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas popmyiia. BaaeHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemiectBa. Moiib. ModsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTUHEHUH.

du3nyecKue U XMMUUYECKUE SBJICHUS. XMMHUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxarms
XUMHUYECKUX PEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYIOH, MpaBuiaMu paboThl B JabopaTopuu U
npuémMamu oOpaileHus: ¢ J1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMCAHUE
(¢bu3nYecKuX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJEHUE
¢buznyeckux (IUIaBJICHUE BOCKA, TasHUE JIbJla, pacTUpPaAHUE caxapa B CTYIIKE,
KUTNIEHWE U KOHJEHCAILMS BOJbI) U XUMUYECKUX (TOpPEHUE CBEUM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMMCAaHWE MNPHU3HAKOB MPOTEKAHUS XMMHYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIOTHI C XJOPUJIOM Oapusi, pa3ioKeHUEe THAPOKCHAA
meau (II) mpu HarpeBaHum, B3auMoieicTBHE *ene3a ¢ pacTBopoM coiu menu (II),
U3Y4YeHHUE CIMOCOOOB pa3JeieHUs] CMEced: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHHUE,
BBITIAPUBAHUE, JUCTHILISAINSA, XpoMaTorpadus, MpoBeeHne OYUCTKH TTOBAPEHHOU
CONM, HaOJIOJCHWE W  ONUCaHWe  pe3yJIbTaTOB  MPOBEACHHS  OTbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsl MaccChl, CO3JaHUEe MoOJeNed MOJIEKYI
(IIapoCTEePIKHEBBIX ).

BaxxHelllune npeacTaBuTe M HECOPraHUYECKHUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aneMeHT U MmpocToe
BemecTBo. HaxoknmeHwe kucimopoga B TpUPOAE, (DU3WYEcKne M XUMUYECKUE
cBoiictBa (peakmmu TopeHus). Oxcuapl. [Ipumenenme kucmopoma. CrmocoObI
MOJIyYeHHUs] KuUcIopoja B JjabopaTopud W MpoMbIIUIEHHOCTU. Kpyrosopot
KHciopoa B mpupoze. O30H — aioTporHas MoAuUKaIus KUCcaopoaa.



TennoBoit 3¢(}HeKT XUMHUECKON peaklud, TEPMOXMMHUYECKUE YpaBHEHHUS,
9K30- M HHAOTEPMHUYECKHE peakUud. TOIUIMBO: Yrojb M METaH. 3arps3HEHue
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — aneMeHT u ripocToe BemecTBo. HaxoxaeHrne Boiopoia B Ipupoie,
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITOCOOBI oJTydeHus. KUcIoTh
Y COJIH.

MoutsipHbIit 006EM ra3oB. PacuéTel M0 XUMHYECKUM YPaBHEHHSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBopurens.  PacTBOpEI
HacelllleHHbIE M HEHACBIIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBasi 10Ji BEIIeCTBa B pacTBOpe. XMMHUUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B IpUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBIC, aMOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmueckue M XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHWM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnii. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctn meraimnoB H. H. bekerosa.
[lonyueHne KuUCIOT.

Comu. Homenkiiarypa coneid. @U3NUeCcKue U XMMHUYECKHE CBOMCTBA COJIEH.
[Tomydyenue comnen.

['eHeTnyeckas CBSI3b MEXKAY KIACCAMU HEOPTraHUUYECKUX COCTUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHUs KUCIOpOJa B BO3yX€E, IMOJyUYCHHE,
coOuMpaHue, pacro3HaBaHWE ¢ M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOJIIOIECHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUA U
MpeKpalleHus: TopeHus (Imoxapa), 03HaKOMIJIEHHE ¢ 00pa3aMu OKCHUJIOB U OITUCaHUE
UX CBOWCTB, IMOJYy4Y€HUE, COOMpaHUE, paClO3HABaHUE M HW3YyYEHHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bogopoaa ¢ okcuaom meau (II) (BozmoxuHo
HCITIOJIb30BAaHUE BUICOMATEPUAIIOB), HAOJIOIEHHE 00Pa3II0B BEIIECTB KOJIUIECTBOM
1 Monb, uccienoBaHHEe OCOOCHHOCTEH pacTBOPEHHUS BEHIECTB C Pa3IU4HOU
PacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C MeTaulaMu (HaTpUEeM U
KaJIbIUeM) (BO3MOXXHO  HMCIOJIb30BAaHUE BHUAEOMATEPUANIOB), HCCIEIOBAaHUE
00pa3IioB HEOPTAHUYECKUX BEIIECTB PA3TMUHBIX KJIACCOB, HAOIIOICHIE N3MEHEHU S
OKPACKH MHJIUKATOPOB B PACTBOPAX KHUCJIOT U LIEJI0YEH, N3yYEHUE B3aNMOICUCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METaUlaMH, PeaKkui
HEUTpAIN3alUY, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOIO
MeTaJljla APYTUM U3 pacTBOPA COJIU, PEIICHUE HKCIIEPUMEHTAIBHBIX 3324 110 TEME
«BaxHeiiune Ki1acchl HEOPraHUYECKUX COCTUHEHUI.

IHepuoauueckud 3axkoH u lIlepumoguuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIAacCU(PHUKAIIMA XUMHUYECKHX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE U IIEJTOYHO3EMENbHBIE METaJLIbl,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(oTepHbIE OKCUIBI
Y TUIPOKCUIBI.

[lepnonnueckuit 3akoH. llepuonnueckas cucrema XUMUYECKUX dJIEMEHTOB /1.
N. Menaeneena. KopotkoneproiHas u [iuHHONIepruoaHas popmsl [lepuoanueckoit

cucreMbl xumudeckux sneMmeHToB [l. M. Menneneesa. Ilepuoasl u rpynisl.
PU3NYECKUN CMBICIH IIOPSAKOBOIO HOMEpPa, HOMEPOB MEPUOAA U TPYIIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAAep. M30Tonel. DnexkTponsl. CTpoeHUE
ANEKTPOHHBIX ~ 000J0ueKk aroMoB TepBeIX 20 XUMHUYECKHMX  DJIEMEHTOB
Ilepnogmueckonn cucremsl J[. M. MenaeneeBa. XapakTepuCTHKa XHUMHYECKOTO
AJIEMEHTA 110 €ro noJioxkenuto B [lepuoanueckoit cucreme 1. 1. Menzaeneesa.

3aKOHOMEpPHOCTH M3MEHEHUSI paJnyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leproauueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMUYECKHUX
AJIEMEHTOB Ui pa3BuTUA Hayku U npaktuku. [[. M. MenneneeB — ydé€Hbil u
IPpaXKIaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (moyisipHass W HEMOJSpHAs) CBA3b.
DJEKTPOOTPULIATENLHOCTh XUMHUECKHUX AJIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHusi.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponiecchl OKUCIEHUS U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuyeckuii IKCnepumMenm:

U3ydeHHue oOpa3lloB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LMHKA C PACTBOPAMM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceéasu

Peanuzanus MeXNpeIMETHBIX CBS3€M MpU HM3YyYCHHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIMOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATUH, SBJIAIOIIMXCSA CUCTEMHBIMU ISl OTAENbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTecCTBEHHO-HAYyYHbIE MOHATUA: HAYYHBIA (PaKkT, THUIOTE3a, TEOPHUs,
3aKOH, AaHaJlM3, CHUHTE3, KiacCU(UKAIMA, TMEePUOJUYHOCTh, HaOIIOCHNUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BELIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHUE BEIIECTBA, ra3, (QU3WYECKHUE BEITUYMHBI, CIUHHIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: hotocuntes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOIbI, TOJIE3HBIC
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

[lepunonnueckuii 3akoH. [Iepuonnueckas cucteMa XUMUYECKUX IEMEHTOB /.
. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX JIEMEHTOB IEPBBIX TPEX NEPUOIOB, KAJIMSl, KAIBLIHS U UX COCTMHEHHUI
B COOTBETCTBUM C TIOJIOKEHUEM »3JIeMeHTOB B llepuoguyeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XMMHYECKOW CBSA3U. THIIBI KPUCTAJUIMYECKHUX
pPEETOK, 3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTALIMYECKON PEIIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIAaTypa HEOPraHMYECKUX BELIECTB. XHUMHUYECKHUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3IU4YHbIM KJaccaM HEOPraHUuYeCKHX
COEJIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKUX pEeaKIHi M0 pa3IMyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUu BELIECTB, MO TEIIOBOoMY 3((deKTy, Mo
U3MEHEHUIO CTETEeHEN OKHMCIEHUS XMMHUYECKHX 3JIEMEHTOB, MO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMUUYECKUE PEAKLUH, TEPMOXUMUYECKHE
YpaBHEHHSI.

[TonsiTue O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsiTHE 00 00paTUMbIX U
HEOOPAaTUMBIX XMUMHUYECKUX peakiusax. [IoHATHEe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarue o karanmse. [loHsiTe 0 xuMuyeckom paBHOBecUU. DaKTOPHI,
BIUSIOIINE HAa CKOPOCTh XMMHYECKOW peaKkIMu M TMOJOKEHHE XHUMUYECKOIro

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIN  OanaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHOU peaxkuuu. CocraBiieHue YpPaBHEHUU

OKHUCIUTCIBbHO-BOCCTaAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIb30BaHHUECM MECTOOda
SJICKTPOHHOTI'O OajaHca.



Teopus 3MEKTPOIUTUYECKON TUCCOLMALUU. DJAEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
XuMH4eckoil cBsizu. Crenens aucconuanuu. CUIbHBIE U clIa0ble SJIEKTPOJIUTHI.

Peakiuun noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 3JIEKTPOJUTUUECKON TUCCOLUALIUN.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAUIOB W HeMeTayioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU Peaknuu OT
BO3JICHCTBHSl  pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPONPOBOAHOCTHU
PacTBOPOB BELIECTB, IPOLECCA JUCCOLMALIMMI KUCIIOT, IIEN0YEH U Coel (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEO MAaTEPHAJIOB), IPOBEJCHHUE OIBITOB, WJLIFOCTPUPYIOIIMX
NPU3HAKM TPOTEKAHHWs] pEeaKUud HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEeHHe, peakuuu pPa3ioKEHUs,
COCUHEHMsI), paClO3HABAHME HEOPraHMYECKHX  BELIECTB C  MOMOUIBbIO
KaUuEeCTBEHHBIX PEAKLIHUM HA HOHBI, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a]1a4.

Hemeranbl 1 X coeUHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3HUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa (B3aUMOJEHCTBUE
C MeETaJulaMM, HEMETaJUlaMH, IieraodaMu). XiopoBopopold. CoisiHasg KHCIOTa,
XMMHUYECKUE CBOMCTBa, IMOJy4YeHUWE, nOpuMeHeHue. JleiictBue xjaopa U
XJIOPOBOJOPO/Ia HA OPTaHM3M YeIOBeKa. BaxkHenIne XITOpUIbl U UX HAXOXKICHUE B
IPUPOJIE.

OO6mast xapaktepuctuka djaeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CrpoeHue u (u3MUecKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(BUKALIUNA KUCIOPOa
U cepbl. XuMUYeCKue CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3UUYECKUE U
XUMUYECKUe CBOMCTBA. OKCHUABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHIOB.
Cepnas kucioTa, pU3NYECKUEe U XMMUYECKUE CBOMCTBRA (00IIMEe KaK MPeICTaBUTEIS
KJlacca KHCIOT U crenududeckue). XUMHUUYECKHE PEaKIUH, JIeXKalllue B OCHOBE
MIPOMBITIIUICHHOTO CIoco0a TMOJy4YeHuss CepHOW KucioTel. [IpuMeHeHue cepHoOU
KUCIOThl. COJIM CEepHOM KHUCJIOTHI, KAYECTBEHHAs] peakuus Ha Cyib(paT-uoH.
Haxoxnenue ceppl U €€ COCAMHEHUWM B NPUPOAE. XHUMHUUYECKOE 3arpsA3HEHUE
OKpYXaloLel Cpenbl COEIMHEHUSIMH cepbl (KUCIOTHBIE MOXIH, 3arpsi3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OOmiast xapakTepucTuka 3y1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, pacIpOCTpaHEHUE B MPUPOJE,
busnueckue u xumMuueckue ceoictra. KpyroBopor azora B npupoje. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, NOJydeHHe U mpuMeHeHue. Coau aMMOHUS,
uX (PU3NYECKUE U XMMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MOJydeHue, (PU3UYEeCKHe U XUMHUYECKHE
CBOMicTBa (0OmMe Kak TPEACTABUTENs Kiacca KHUCIOT W CHernu(UuUecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIbHBIX YI0OPEHUH.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHUE BO3[yXa, MOYBHl M BOAOEMOB). Dochop, anIoTpoIHbIE
Moaudukauuu Gocdopa, pusndeckue U Xumuueckue cporctea. Oxkcupa gocdopa
(V) u dochopnas kucnora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OOmas xapakrtepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUA. Y TJIEpO/l, aJUIOTPOIHbIE MOAU(PHUKAIUH,
pacnpocTpaHeHue B MPUPOAE, PU3NUECKHE U XUMHUYECKHE CBOMCTBA. AACOpOLMS.
Kpyrosopor yrinepona B mnpupoae. OKcuAbpl yriepoaa, HUX (U3NYECKHE W
XUMHUYECKHE CBOWCTBA, JIEWCTBUE Ha >KUBbIE OPraHU3Mbl, IMOJy4YCHHE W
IpPUMEHEHHE. DKOJIOTUYECKUe MpoOJeMbl, CBsI3aHHBIE ¢ OKcuaoM yriepona (1V),
TUMO0Te3a TJIOOAIBHOrO TMOTEIJICHUS! KJIMMAaTa, MapHUKOBBIA d(PQekxT. YronpHas
KHCIIOTAa U €€ COJM, UX (PU3NYECKHEe W XUMHYECKHE CBOWMCTBA, MOJIYYEHUE H
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-WMOHBL. Vcmonb3oBaHMe
KapOOHATOB B OBITY, METULIUHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3A1CTBE.

[TepBoHayasibHbIE IOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KUCII0Ta).
[IpupogHbie HMCTOYHUKHU YTIIEBOJOPOJOB (Yroiib, MPHUPOIHBIM Ta3, HEPTH),
IPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBILIIECHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: KUpaX, OesKax, yrieBoJaax — 1 ux
poaM B OKM3HM 4YelloBeKa. MarepualbHO€ €IMHCTBO OPraHUYeCKHX H
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOJyYEeHUE U
npumeHenue. CoelMHEHMs KpeMHUs B pupoae. O01iue npeacTaBieHus 00 OKCUae
kpemaust (IV) u kpemaueBoit kucinore. CUIMKATBI, UX MCIOJIb30BaHUE B OBITY, B
IPOMBIIIJIEHHOCTH. BakHelme cTpouTenbHble MaTepuaibl: KepamHKa, CTEKJIO,
IIEMEHT, OcToH, kene300eToH. IIpoGiembr  O€30MacCHOrO0  MCIIOJIL30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPraHUYECKUX BEILECTB, CBOMCTB COJSIHON KHUCIOTHI,
IIPOBEICHHE KAaUECTBEHHBIX PEAKLUI HA XJIOPHUI-MOHBI U HAOIIOAECHUE IPU3HAKOB



UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3NYecKue M XUMUYECKHE CBOWCTBA
TaJOr€HOB M HX COEAMHEHW (BO3MOXXHO HMCHOJb30BAHHE BUIAECOMATEPHAIIOB),
O3HAKOMJIEHUE ¢ 00pa3liaMy XJIOPHUIOB (TaJOreHUI0B), O3HAKOMJIEHUE ¢ 00pa3liaMu
ceppl M €€ COeOUHEHUAMH (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOII0/IeHNE Tpoliecca OOYTIMBaHM caxapa MoJ] AeCTBUEM KOHIIEHTPHUPOBAHHON
CEpHOM KHUCJIOThI, U3yYEHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI,
MpOBEJCHIE KaUYeCTBEHHOW peaklMy Ha Cylb(}aT-uoH U HAOII0/IeHUE MPU3HAKa ¢
MpPOTEKaHMs, 0O3HAKOMJIEHUE ¢ (pU3MYEeCKUMU CBOMCTBaMU a3zoTa, ¢ochopa u ux
COEJIMHEHU (BO3MOXHO HCIIOIb30BaHUE BUJIEOMATEPHAIIOB), 00Opa3liaMy a30THBIX
u GocPopHBIX yAOOpEHUH, TOTyYeHUE, COOMpaHue, pacro3HABaHHE U W3YYCHHE
CBOMCTB aMMHMaKa, NPOBEIACHUE KAYECTBEHHBIX pPEAKIMM HAa HOH aMMOHHS U
docdar-uoH W U3yYEHHE TPU3HAKOB MX MPOTEKaHMs, B3aUMOJACUCTBUE
KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), H3YYCHHE MOJENIEH KPHUCTALIMYECKUX PEIIETOK anMasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C IIPOILIECCOM aJCcOpOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM W YCTPOWCTBOM IIPOTHBOTa3a, IOJIY4YEHHE,
coOupaHue, pacro3HaBaHUE M M3yUYEHUE CBOMCTB YIJIEKUCIIOTO Ta3a, IpOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CWJIMKAT-UOHBI U W3YYEHUE MPU3HAKOB UX
IIPOTEKAHMS, O3HAKOMJICHHE C TMPOAYKUIHUEW CUIMKATHOM IPOMBIIUICHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 3a7a4 MO Teme «BaKHEMIIME HEMETAJUIbl U UX
COCIMHEHHUS.

MeTajuibl ¥ MX COeIMHEHMS

OO01ast XxapakTepuUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uX mnoyiokeHuss B llepuomnueckon cucreme xumuueckux i3emeHtoB J[. .
MenneneeBa u ctpoeHust atoMoB. CTpoeHre MeTayuioB. MeTtainudeckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DJIEKTPOXMMHYECKHU  Psf
HaIpspKeHU MeTaioB. @U3nYecKkrue U XMMUYECKHE CBOWCTBa MeTaiioB. O0mue
crocoObl monydeHus MeTawioB. [loHsATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3ur. CIiiaBhl (CTajlb, YyT'yH, TIOPATIOMUHUHN, OPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIIIICHHOCTH.

[[{enounble MeTaUIBL: MOJOKEHUE B llepmoanyeckoi cucreMe XHUMHYECKHUX
anemeHToB . M. MenzaeneeBa, CTpO€HHE UX aTOMOB, HAXOXKIACHUE B IPUPOLIE.
duznyeckre ¥ XMMUYECKHE CBOWCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u
TUAPOKCUABl HaTpusi W Kaius. [IpuMeHeHHe WIEIOYHbIX METalIOoB M UX
COECIMHEHHM.

[[leoyHO3EMENBHBIE METAJUIBI MAarHud W KAJIbLUWA: TOJIOKECHUE B
ITepuonnueckoi cucreMe XuMu4yeckux 3yemeHToB /. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOKJIeHHE B Ipupoe. PU3ndYeCKne U XUMUYECKUE CBOMCTBA MarHus 1



Kayiblusl. BaxkHeiiine coequHeHns Kanblus (OKCUT, TUIPOKCU]T, cOJin). ZKECTKOCTD
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmomMuHui: oynoxenue B [lepuoguyeckoi cucTeMe XUMHUECKUX JIEMEHTOB
J. U. Menneneesa, cTpoeHMe aTroMa, HaxoXXIEHUE B npupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA altOMUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U TUIPOKCHUIA
AIIFOMUHUS.

Keneso: nonoxenne B lleproanueckor cucteMe XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOGHHME aToMma, HAaXOXKICHHE B npupone. Pu3MUECKHE WU
XMUMHYECKHE CBOMCTBA jkene3a. OKcupl, TuaApoKcH bl U conum xenesa (1) u sxxenesa
(IIT), mx cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oO0pa3llaMd METaJUIOB M CIUIaBOB, HMX (U3UYECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YJbTAaTOB  KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSA OKCHA
KaJIblIUSI U HATpUsi C BOJIOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUAIIOB),
HCCIICIOBAHUE CBOWCTB KECTKOM BOJBI, MPOIIECCAa TOPEHUS KeJe3a B KHUCIOPOIE
(BO3BMOXKHO  HCIOJIb30BAaHME  BHJACOMATEPHUATIOB), TPU3HAKOB  MPOTEKAHUS
KaYeCTBCHHBIX PCAKIUil Ha HOHBI: MAarHUS, KaJIbIIHs, ATIOMUHHES, ITUHKA, xkere3a (1)
u xenesza (III), memu (II), HaOmroAeHWE W OMUCAaHHME MPOIIECCOB OKpPAITMBAHUS
IJJAaMEHH WOHAaMU HaTpusl, Kalus W KajubUus (BO3MOYKHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHU 1A ATFOMUHUS U
TUAPOKCHUIA IIMHKA, PEIICHUE PKCIEPUMEHTANIBHBIX 3a/lau mo TeMe «BaxHeiiue
METAJUJIbl K KX COCIUHEHHUS.

XuMus U OKpPY:KaKwIlas cpeaa

BemectBa m marepuanbl B MOBCEIHEBHOW >XWU3HU YeJOBEKa. bezormacHoe
HCIIOJIB30BaHUE BEIIECTB M XUMHYECKUX peakuuil B ObITy. [lepBas momoris npu
XUMHUUYECKUX 0KOTraxX U OTPaBIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKArolel cpenbl (mpenesibHas AOMyCTHMast
KOHIIeHTpaius BemecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBs3€M MpU HM3y4YeHHMM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIMOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK U MOHATHUH, SBJIIOLNIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHUHTE3, KiIacCU(PUKAIKs, TEPUOANIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJEeNb, SBJICHHE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MaTepus, aToM, SJICKTPOH, TPOTOH, HEUTPOH, MOH, HYKIIU]I, U30TOIIHI,
PaMOaKTUBHOCT, MOJIEKYJIa, AIIEKTPUICCKUI 3apsi, TIPOBO/THUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEILIECTBa, I'a3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITMUECKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHHIIBI M3MEPEHUsS, KOCMHYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: dorocuntes, apixanue, Ouocdepa, SKOCUCTEMa, MUHEPAIbHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIEC TOPOJIbI, TTOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO  OOIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMsS XHUMHHM B €IUHCTBE Y4YEOHOU
BOCIIUTATEIIBHON NEATEIIBHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSAMM, NPUHATBIMU B
oOIIecTBe MpaBWJIaMH M HOpPMamMH TIOBEJIEHHUS W CIOCOOCTBYIOT TIpoIleccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMOTHYECKOT0 BOCTIMTAHUSA:

LIECHHOCTHOI'O OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
M HAYYHOMY HACIEOWIO, TOHUMAHHS 3HAYECHUS XUMHUYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BIAAETh JAOCTOBEPHOW MH(pOpMaIMein o
IIEPENOBbIX JOCTMIKEHHUSAX M OTKPBITUAX MHUPOBOM U OTCYECTBEHHOW XUMWH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) rPakKJAaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAaX M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
M0JIE3HOH, y4eOHOUCCIIEI0BATENLCKOM, TBOPUYECKOM U APYTUX BUJAX IE€ATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATENbHOCTU TPH BBINOJHEHUH
y4eOHBIX, IMO3HABATENIbHBIX 33]a4, BBIMOJIHEHUH XMMHYECKUX SKCIEPHUMEHTOB,
CO3/1aHUU YYE€OHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO U B3aMOIIOMOIIIN
B IIpoliecce 3TOM y4eOHOM JesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U MOCTYIIKM CBOMX TOBApHIIEH € MO3WMLUMHA HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHNS

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTABIISIOLINE
OCHOBY Ul MMOHMUMAHMS CYIIHOCTH HAyYHOW KapTHUHBI MUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS IPUPOJBI, B3aMMOCBSA3SIX YEJIIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA ITOJYYEHHE HOBBIX 3HAHUU IIO
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJI0IaeMbIX MPOILECCOB U SIBIICHUM,
M03HABATEJbHOM, MHPOPMAIMOHHON W YHUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl € y4E€OHBIMH TEKCTaMM, CIIPaBOYHOMH



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYUYEHHI0 W TO3HAHMIO, JIOOO03HATENHHOCTb, TOTOBHOCTh H
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, TPOEKTHOM M  HCCIeI0BATENbCKOU
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHHUS B
JaJbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBbI 00pa3 *KWU3HMU, OCO3HAHUE TMOCIEJICTBUNA U
HEMPUATHE BPEIHBIX MPUBBIYEK (YHOTPEOJIEHUS aIKOro0Jisg, HAPKOTUKOB, KYpEHHUS]),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MaCHOCTH TMpu  OOpallleHUun ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaIbHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHMSI:

MHTEPEC K MPAKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudHoro poja,
YBaKECHUE K TPYAY U PE3YIbTAaTaM TPYIOBOU AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHHUSI  TMPEAMETHBIX  3HAaHWUM 1O  XUMHH, OCO3HAHHBIK  BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOKEHUSI 00pa30BaHUs C YUYETOM JTUYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENIHON MpOo(hEeCCUOHATBFHON JeATEPHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUM,
TOTOBHOCTB a1alITUPOBATHCA B MPO(hecCHOHANIBbHOI cpee;

6) IKOJIOrHYECKOro BOCITUTAHUSI:

HKOJIOTUYECKH 11e71eCO00pa3HOe OTHOUICHUE K IPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3emJile, OCHOBE €€ CYIIEeCTBOBaHUSA, INOHUMAHUE LEHHOCTH 3JI0POBOIO M
O0e3zomacHOoro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(bu3MYECKOMY M TICUXUYECKOMY 3/I0pOBbIO, OCO3HAHHE IIEHHOCTU COOJIOJEHUS
npaBui 0€30MMaCHOTO MOBEEHUS MPU pabOTE C BEUIECTBAMH, a TAKKE B CUTYyaIUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIydaeMble MPU U3YUYEHUH XUMHH, IJIS
pELICHUS 33/1a4, CBSA3aHHBIX C OKPYKAOIIEH IPUPOJHON CPENON, JJIsl TTOBBILICHUS
YPOBHSI ~ OKOJIOTUYECKOW  KyJIbTYPhl, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTed HMX pPEIICHUsS MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIC TSI
dhopMupOBaHUSI MUPOBO33pEHHUS OOIIEHAYYHbIE OHATHUS (3aKOH, TEOPHS, TPUHIIUII,
rurnore3a, (Qakr, CUCTEMa, TPOLECC, IKCIEPUMEHT U JPYyroe.), KOTOpbie
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HaHHUM U3 ATHX MpPeAMETOB (HOPMHUPOBATH MPEACTABICHHUE O IEIOCTHOM



HAyYHOW KapTUHE MHPA, U YHUBEpPCAJIbHbIC YUeOHbBIE NEUCTBUS (II03HABATEIIHHBIC,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOpPHIE oOecnedynBaroT (OPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHHUIO M OCYLIECTBICHUIO Y4eOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI WCTOJIB30BaTh MPHUEMBI JIOTHUYECKOTO MBINIICHUS TPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICT XMUMHYECKUX TIOHSATHHA (BBIIETSATH MX XapaKTEepPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMHU), UCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KJIacCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHil,
yCTaHABIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, TI0 AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSTh B IIpoOIlecCCe IIO3HAHUSI TOHATUS (MPEIMETHhIE U
MeTaIpeMETHBIC), CHMBOJMYECKHAE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIC B XHMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICTBHBIC TTPEACTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ DJJIEMEHTAa), XUMHUYecKas (opMyna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU pelIeHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIISATH U XAPAKTEPU30BATHh CYIIECTBEHHBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYECKUX PEaAKITHH,
BBISIBIIATH  OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIE CBSI3U W
MPOTUBOPEYHS B U3YHAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciieoBarebCKue 1eHCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAU€CTBE OCHOBBI JJIs1 (JOPMHUPOBAHUS TUIIOTE3BI 110 TIPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

NpUOOpPETEHNE OINbITa IO TUIAHUPOBAHUIO, OPTraHU3AIlMUd W TMPOBEIACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IMpoIriecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, (POPMYITHPOBATH 000OIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEACHHOTO OTBITA, MCCIICIOBAHUS, COCTABIIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM WHTEPIPETHPOBATH HWH(OOpPMAIUIO
pPa3IMYHBIX BHJIOB U (DOPM TIPEICTABIICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HaygHO-TIONYJIApHAs JUTEpaTypa XHMHYECKOTO COJACP)KAHWS, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OICHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE TPUMEHATh Pa3IUYHbIE METOJBI U 3alpOoChl MPU MOHCKE M OTOOpE
uH(OpPMAITMU W COOTBETCTBYIOIIWX JAHHBIX, HEOOXOMWMBIX IS BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a]]a4 ONPENEIEHHOTO THUIIA, TPUOOPETEHUE OIbITa B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBIIQJICHUE KYJIbTYpPO aKTUBHOTO MCIIOIb30BAHMSI PA3TUNYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (OpPMY IpeCTaBiIeHUs HHPOPMAIUU U
WUTIOCTPUPOBATh peIIaeMble 33JaYd  HECIOXKHBIMH CXEMaMH, JuarpamMmmami,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CENIbCKOTO XO3SIICTBAa W TPAHCIOPTa Ha COCTOSTHUE OKPYXAIOIIeH MPUpPOAHON
Cpebl.

KoMMmyHuKaTHBHbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

YMEHUSI 33]1aBaTh BOMPOCHI (B XO€ Arajiora v (Uin) TUCKYCCUHU) TIO CYIIECTBY
oOcykgaeMol Tembl, (POPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHMS TIPETIOKEHHON 3a/1a4H;

YMEHHSI ~ TPEJACTaBIATh  TOJYYEHHBIE  pEe3yNbTaThl  IO3HABATEIBHOMN
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JejaThb MPEe3eHTAIHIO
pe3yabTaTOB BBIMOJHEHUS XHMUYECKOTO JKCIEpUMEHTa (71ab0paTOpHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABAaTENIbHON M WCCIIEIOBATENbCKOM  NIEATEIBHOCTH TPU  PEIICHUU
BO3HUKAIOIIKX MPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unui (00CcyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUH, OIpeleJeHHEe KpPUTEpUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIe yHUBEpPcAJIbHbIE YUeOHbIE 1elCTBUS:

YMEHHE CaMOCTOATEIBHO OMPEACNATh LEIN AeATEIbHOCTH, TIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOMPaTh Hanbosee 3PpGEeKTHBHBIE CIIOCOOBI PEIICHUs] YICOHBIX U
MO3HABATENIBHBIX 3aJlad, CaMOCTOSITEIbHO COCTaBIATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM aJIrOpUTM JEUCTBUM IIPU BBINOJHEHUU 33JaHUNA C Y4ETOM
MOJIYYCHUS] HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIUSAX,
OIICHMBATh COOTBETCTBUE IMOJYYECHHOTO pPE3yJIbTaTa 3asBJICHHOW II€JH, YMEHUE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, MIPEJIaraeMble B YCIIOBUH 3aJIaHUN.

MNMPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB MO OCBOEHUIO 005S3aTE€IbHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW deaepanbHOM paboueil mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCA HAy4YHBbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue JUisi TPEeAMETHOW oOmacth «XHUMHS», BUIBI
JEATCIBHOCTH 1O  MOJYyYEHWI0 HOBOrO 3HaHWS, €ro HHTEpIpEeTalny,
npeo0pa30BaHUIO U MPUMEHEHHIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoniy oOydenus B 8 Kkiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX MMOHATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJIAPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBaHME, COJb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peakiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKIINH, TeTIIOBOU d(PEeKT peakiumu,
SAJIpO aToMa, JICKTPOHHBIN CJION aToMa, aTOMHas OpOUTaNb, paInyC aToMa,
XUMUYECKasl CBSA3b, MOJISIPHASI U HEMOJISIpHAs KOBAJEHTHAs CBSA3b, MOHHAs
CBSI3b, HWOH, KaTUOH, AaHUOH, pPacTBOpP, MaccoBas JOJiS BEIIECTBa
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMUUYECKYI0 CHUMBOJIMKY JJIsI COCTaBJICHUS (HopMyJ
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e ONpENENATh BAaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJAcCy COEOUHEHHM MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbIci Ilepunomnnueckoro 3akonHa JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosiokeHus: B llepumoanueckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHa ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoandeckoit
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaThb TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)y», maneie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAUCHMS, KOTOpPhIE HMEIOTCS B
tabnuue «llepuognueckas cucrema xumuueckux isnementoB J[. U.
MeHnieneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCIIO0 AIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYAacCTBYIOLIUMX B pPEaKUUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJITBEPXkAAsi ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO »3JEMEHTa Mo (opmyne coeauHEeHus,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI ITO YPABHEHUIO
XUMHUYECKOMN pPEaKInH;

IPUMEHSATH OCHOBHBIE ONEPALMU MBICIMTEIbHOMN €SI TEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 00O00IeHre, CHCTeMaTU3aluI0, Kiaccu(uKaluio,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — ISl U3YYEHHUsS] CBOMCTB
BEIIECTB M XHMMHMYECKHUX PpEAKUUH, ECTECTBEHHO-HAyYHBIE METOMbI
NO3HaHUsI — HaAOJOJEHUE, U3MEpPEHHE, MOJEIIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIeI0BATh MpPaBHJIaM MOJIb30BAHMS XUMUYECKOM MOCY10i U Ta00paTOPHBIM
o0opyZoBaHMEM, a TakKe IMpaBuWjaaM oOpalieHusi ¢ BeUIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKLUHUSMU IO BBINOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJIYYEHHIO U COOMPaHMIO ra3000pa3HbIX BELIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OIpPEAEIIEHHON
MacCOBOM JI0JIEM PAaCTBOPEHHOIO BEIECTBA, IUIAHUPOBATh U IMPOBOIAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACHO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakMyc, eHOoI(pTaNenH, METUIOPAHXK

U ApyTHeE).

K xoH1y oOyuenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUNA: XUMUYECKUU
JJIIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasl CBSA3b, TEIJIOBOU 3 (DeKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOIUTHYECKAs IUCCOLMALMUSA, PEAKUUU HOHHOIO
oOMeHa, Karajau3aTop, XHMHUYECKOe paBHOBECHE, OOpaTuMble U



HEOOpaTUMBIE PEaKINK, OKUCIUTEIHhHO-BOCCTAHOBUTEILHBIE PEaKIIHH,
OKHUCIIUTEIb, BOCCTAHOBUTEb, OKHCJIICHUE U BOCCTAHOBJICHUE, AJLTOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBS3b (xoBaneHTHas, WOHHAs,
MeTauInyecKas ), KpUCTaInyecKas penérka, Koppo3us METaJIOB, CILJIaBhI,
CKOPOCTh XMMHUYECKOW peaKIuu, MPeaeTbHO AOMYyCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJMKY IS COCTaBJieHUs (Qopmyl
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BAJIGHTHOCTD U CTEIEHb OKUCIECHUSI XUMUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PA3IUMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o (dopmyiaM, BUJ XUMHUYECKOU
CBs3M (KOBaJICHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPTraHWYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (popMmyie, xapakTep cCpeibl B
BOJIHBIX PACTBOpaxX HEOPTraHUUYECKUX COCAMHEHUMU, TUI KPUCTATTUMYECKOU
PELUIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica lleprommueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCBHIBAaTh U XapaKTepHU30BATh
Tabnuunyo (popmy Ilepuoauyeckoil CUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuyath TMOHSTUS «TJlaBHash mnoArpynmna (A-rpymnma)y U «moOo4Has
noarpymnmna (b-rpynma)», manbie u  OOJbIIME NEPUOIbl, COOTHOCUTH
0003HaYeHU s, KOTOPHIE UMEIOTCS B IEPUOINIECKOM TaOJINIIE, C YUCTIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U
3apsin  siapa, oOIIee 4YUCIO0 DJIEKTPOHOB M paclpefefieHHe HUX 10
AJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpelenax MaJlbIX MEPUOAOB U
[JIABHBIX TMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B pPEaKIUH
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO U3MEHEHHUIO CTEIECHEH OKHCIICHUS
XHMHUYECKUX DJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPXKIAsi OMHCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW HCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, YypaBHEHMs peakUuuid, MOATBEPKIAAOIIMX CYHIECTBOBAHHE
TEeHETUYECKOM CBSI3U MEX]Ty BEIIECTBAMH PA3INYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX — PEAKIIHil
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTCKaHUS XUMHUYECKHX IMPEBPALICHUH B pa3IMIHBIX
YCIIOBHSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO JJIeMEHTa 10 (opMyJle COCIUHEHUS,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKiny;

cOOJTI0IaTh TIPaBHIIA TIOJB30BAHUS XUMUYECKOM MOCYI0M U 1a00paTOPHBIM
o0opy/ioBaHMEM, a TakXKe TMpaBwia oOOpallleHus] C BEIIeCTBAaMH B
COOTBETCTBUM C HWHCTPYKLUHUSMH [0 BBIIOJHEHUIO Ja00OpaTOPHBIX
XMUMHYECKUX OMBITOB IO MOJIyYEHUIO U COOMPaHUIO ra3000pa3HbIX BELIECTB
(aMMmaka M yriaeKkucIiioro rasa);

IPOBONUTD PEAKIINH, TTOITBEPKIAIOIINE KAaU€CTBEHHBIN COCTAaB Pa3IMUHbIX
BEIIIECTB: PACMO3HABaTh OMBITHBIM IyTEM XJIOpPHUA-, OpOMHI-, HOIHI-,
kapOoHat-, Qocdar-, cunukar-, cyinbdar-, THIPOKCUA-HUOHBI, KATUOHBI
aMMOHHUSI YU HMOHBI W3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OTIEPAlliU MBICITUTEIFHOU JEATEIbHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMAaTU3AIIUIO, BHISBICHUE TPUYHMHHO-
CIIEICTBEHHBIX CBA3€H — JJI1 U3y4EHUS] CBOMCTB BEIIECTB U XUMUYECKUX
peakuui, ecCTEeCTBEHHO-HAyyHble METObl IO3HaHUS — HaOJII0JeHHE,
U3MEepeHHe, MOIETUPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne | HaummeHoBaHme
(uudposbie)
n/ | pa3iesioB M TEM Bcer | KoHTpoJbH IpakTHYecK
o0pa3zoBaTejibHbIE
I nporpaMmmbl 0 ble paboThI ue padoTbl
pecypcbl
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TOHATHS
Xumuss —
Ba)KHas 00J1acTh
bubmuorexa [JOK

€CTCCTBO3HAHUA U

11 N 5 2 https://m.edsoo.ru/7f418
MIPAKTHYCCKON 37
JEesATEeIbHOCTH T
yeaoBeKa
BemecTBa u bu6nmoreka [IOK

1.2 XAMHYECKHUE 15 1 https://m.edso0.ru/7f418
peakuuu 37¢c

Hroro o pazneny 20

Paznen 2. BakHeiiiue npeacTaBUTe I HEOPraHUYECKHX BellecTB

Bo3nyx.
Kieopon bubmmorexa [JOK

2.1 i 6 https://m.edsoo.ru/7f418
Ilousitue 00

37c

OKCHIax
Bonopon.Ilonsatu bu6nmoreka [LIOK
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Bopna. PactBopsl. bubnuotexa [JOK
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OCHOBaAHHUSX 37¢c
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HeopFaHI/I'-IeCKI/IX 37C
COeTUHEHUH -

Hroro o pasneny 30

Pa3nen 3. Ilepuoanyeckuii 3axoH u [lepuoguyeckasi cucreMa XUuMHUYECKUX JieMeHTOB /1.
N. MenneneeBa. CTpoeHne aToMOB. XuMHYeCKas CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIE PeaKIUU

3.1

Ilepuognueckuii
3aKOH U
[Iepuoanueckas

but6mmoreka [IOK
https://m.edsoo.ru/7f418

3rc
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cucrema
XUMHUYECKHX
anemenToB /. W.
Meunneneesna.
Crpoenue aroma

XumMuueckas
CBSI3b. bubmuorexa [JOK
3.2 OKHCITATEITBHO- 8 https://m.edsoo.ru/7f418
BOCCTAHOBUTEIIbH 37c
BIC PEAKIINN
bu6mmoteka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37c
bubmuorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
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(uudposbie)
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o0pa3oBarTejibHbIE
n NnporpaMmabl o ble padoThI KHe padoThbl
pecypchbl
Pa3nen 1. BemecTBO M XHMHUYECKHE peaKIUU
IToBTOpenue u
J1yOJIeHHE
Y . bu6mmoreka [JOK
3HAHUHI
11 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
paszienoB Kypca
8 kiacca
OcCHOBHBIE
bu6mmoreka [IOK
3aKOHOMEPHOCT
1.2 4 https://m.edsoo.ru/7f41
1 XUMHYECKUX
. 2636
peaxkuui
DNEKTPOIUTHYE
cKasg
R —— bubmuoreka [JOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41
XUMHYECKHE
a636
peakiuu B
pacTBopax
Hroro no pazneny 17
Pa3znen 2. HemeraJiIbl M UX COCIMHEHUS
OOmias
XapaKTepUCTHKA
bu6nmoreka [JOK
XUMHUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41
9JIEMEHTOB
a636
VIIA-rpynnst.
T"anorensl
Oormias
XapaKTePUCTHKA
but6mmorexa [IOK
XHUMHYECKHX
2.2 6 https://m.edsoo.ru/7f41
ay1eMeHTOB VIA-
a636
rpynumsl. Cepan
€€ coeqUHEHUS
OOmias
XapaKTePUCTHKA Bubmiorexa LOK
2.3 7 1 https://m.edsoo.ru/7f41
XHUMHYECKHX 2636
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rpymnmsl. A30T,

dhocdop u ux
COEIUHEHUS
Oo01mas
XapaKTePUCTHKA
XUMHAYECKUX Eub 1IOK
HOJINOTEKA
IVA-
24 JICMCHTOB 8 https://m.edsoo.ru/7f41
TPYIIIBL. 2636
VYraepon u
KPEMHHU U UX
COeIMHEHUS
Htoro no pazneny 25
Pa3nea 3. Mera/iIbI M MX CO€TUHEHUS
OOmue bu6mmoreka [IOK
3.1 CBOMCTBa 4 https://m.edsoo.ru/7f41
METaJIJIOB 2636
Baxmneiimme bubmuoreka [JOK
3.2 METaJIIbI ¥ X 16 https://m.edsoo.ru/7f41
COCITMHEHMS 2636
Hroro mo pazneny 20
Pa3nen 4. Xumus M OKpy Kamomas cpeaa
BemectBa n bu6mmorexa [IOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41
’KH3HU YeJI0OBEKa a636
Hroro no pazneny 3
bu6mmorexa [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41
a636
OBILIEE
KOJIMYECTBO 68
YACOB I1O
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