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MNOACHUTEJIbBHASA 3AIINCKA

[IporpaMma 1Mo XMMHH Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3OBaHUs COCTAaBJICHA HAa OCHOBE TPEOOBaHMH K
pe3ynbTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTeIbHOM MMPOrpaMMbI OCHOBHOT'O 00IIIEro 00pa30BaHusl, IPEICTABIEHHBIX
B ®I'OC OO0, a Taxke Ha OCHOBE (ernepasbHON padoueill MporpaMMbl BOCIIUTAHHUS M C y4ETOM KOHIIEHIIUH
TIperno/iaBaHusl yIeOHOro npeaMeTa « XUMUs» B 00pa3oBaTeNbHBIX opraHm3anusix Poccuiickoit @eneparun.

[Iporpamma 1o XumMuM JaéT MPEACTaBICHUE O LENsIX, OOIeH cTpaTeru 00ydeHus, BOCIIUTAHUS U Pa3BUTHS
0o0ydJaromuxcsi CpeICcTBaMU  y4eOHOro IIpeAMeTa, YyCTaHAaBJIMBAeT 00s3aTelIbHOE IPEAMETHOE COJEpiKaHue,
NpeaycMaTpUBaeT paclpelesieHle ero Mmo KjiaccaM M CTPYKTYpUpOBaHHE IO pasfesiaM M TeMaM IpOrpaMMBbl MO
XUMMH, ONpeneNnseT KOJIMYECTBEHHbIE M KAaueCTBEHHbBIE XapaKTEPUCTUKU COAEP)KaHMS, PEKOMEHIYyEMYIO
TIOCJIE/IOBATENILHOCTh M3YUYEHUSI XUMHUH C YUETOM MEXIIPEJMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKHA y4eOHOTO
mpolecca, BO3PACTHBIX OCOOEHHOCTEH O00YYalOMIMXCs, ONpElesieT BO3MOXKHOCTH IpeMeTa Ui peau3aiuu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUsSI OCHOBHOH 0Opa3oBaTElIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusl, a TaKke TpeOOBaHMH K pe3yibraTaM OOy4YEeHUs] XUMHM Ha YPOBHE IeJed W3y4deHUs IMpeaMera W
OCHOBHBIX BHJIOB Y4EOHO-IT03HABATEIBHOMN JICTEIHHOCTH 00YYaIONIErocs M0 OCBOSHUIO y4eOHOrO COJlepKaHUsL.

3HaHNe XUMHH CITY)KHUT OCHOBOH JUIsl (JOPMHUPOBAHKSI MUPOBO33PEHUSI 00YUaOIIErocs, ero MpeCcTaBIeHUH O
MaTepHAIbHOM  E€IMHCTBE MHpaA, BAXKHYIO pONb HWrpaloT (QopMHpyeMble XWUMHEH TIpeJCTaBICHHS O
B3aMMOIPEBPAILCHUSIX YHEPIMU U 00 HBOJIOLMM BEIIECTB B IMPUPOJE, O IMyTSX PEIIeHUs TI00aNbHBIX MpodiieM
YCTOWYMBOIO Pa3BUTHSI YEIOBEYECTBA — CHIPHEBOM, PHEPreTUUECKOM, MHIIEBOW M 3KOJIOIMYECKOH 0e301acHOCTH,
po0JIeM 31paBOOXPAHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET peasiu3allid BO3MOXKHOCTEH JJIsl caMopa3BUTHs M (DOPMHUPOBAHMSI KYJIbTYphl JUYHOCTH, €€
o011el U QYHKIIMOHAILHOM IPaMOTHOCTH;

BHOCHUT BKJaJ] B (DOPMHUPOBAHHE MBIILICHUsI W TBOPYECKHX CIIOCOOHOCTEH 00YyYaroluxcsi, HABBIKOB HX
CaMOCTOSITENILHOM yueOHOM JIesITeNbHOCTH, YKCIIEPUMEHTAIBHBIX M HCCIEOBATEIbCKUX YMEHHUH, HEOOX OJJUMBIX KaK
B TIOBCE/IHEBHOM YKHM3HHU, TaK U B MPOPECCHOHAIBHOMN JIeSITeIbHOCTH;

3HAKOMUT CO CHCHH(bHKOﬁ HaYYHOI'O MBINUICHHS, 3aKJIaAbIBa€T OCHOBBI LEJIOCTHOTO B3IJIA[Aa HAa €AUHCTBO
TIPUPOJIBI u YyeJIoBeKa, SBJIACTCS OTBETCTBEHHBIM 3TaroM
B (hOPMUPOBAHUH E€CTECTBEHHO-HAYYHON IPAMOTHOCTH 00YyYarOIHXCST;

crocoOcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIGHUS K €CTeCTBEHHO-HAYYHBIM 3HAHMSAM, K IPHUPOIE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE 00pa3oBaHKUe 00yJarolXxcs.

JlanHble HampaBieHUs B 00y4CHUH XUMHUH 00ECIIeUNBAIOTCS CHEMPUKON colepxKaHus ydeOHOro npeamMera,
KOTOpBI SIBJISIETCS MIEJarorMyecku aJalTHPOBAHHBIM OTPa)KEHHEM 0a30BOIM HayKH XMMHHU Ha ONPEJEIEHHOM 3Tare
e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO 00mIero oOpa3oBaHHs OPHEHTHPOBAH HA OCBOCHHE O0YYarOLIMMHUCH
CHCTEMBbI TI€PBOHAYAIBHBIX MOHATHH XUMMHU, OCHOB HEOPTraHWYECKONW XMMHU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX
MOHSTUNA OpraHUYECKON XHUMHH.

CTpyKkTypa comepKaHHsl MPOrpaMMBI IO XMMHU C(OPMHPOBaHa Ha OCHOBE CHUCTEMHOrO MOAXoxa K eé
n3ydyenuto. ConepskaHue CKIaJbIBAETCSI U3 CHUCTEMbI NMOHSATHH O XMMHUYECKOM 3JIEMEHTE M BEIECTBE U CHCTEMbI
MOHATHH 0 XUMHYECKOW peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHW30BaHBI [10 NPHHIUITY [TOCIIEI0BATEIFHOTO
pa3BUTHS 3HAHUH Ha OCHOBE TEOPETUUECKUX MPECTABIECHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XMMMUH;

— YYEHUS O CTPOSHHHU aTOMa M XMMHUUYECKOH CBSI3H;

— TPEACTaBICHUH 00 3IEKTPOIUTHYECKOHN TUCCOLMALINY BEIIECTB B PACTBOPAX.

Teopernyeckre 3HaHHUS PACCMATPHUBAIOTCS HA OCHOBE SMIIMPHUYECKU MOTYYEHHBIX U OCMBICICHHBIX (haKTOB,
Pa3BUBAIOTCSI ITOCIIEOBATENBHO OT OAHOI'0 YPOBHSI K JIPYrOMY, BBIITOIHSS (DYHKIMH OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUIECKOrO MPUMEHEHHS 1 TIOyIEHHS N3y4aeMbIX BEIIECTB.

OcBoeHHEe TPOrpaMMbl 110 XUMHH CHOCOOCTBYET (OPMHPOBAHHMIO MPEICTABICHHS O XHMHYECKOH
COCTaBJIAIOIIEH HAYYHON KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOM NPUPOAbI, IIEHHOCTHOI'O OTHOIIEHHUSI K HAYYHOM Y
3HAHMIO ¥ METO/IaM TTO3HAHMS B HayKe. V3yueHne XMMUI NPONUCXOIUT ¢ IPUBJICICHNEM 3HAHUI U3 paHee M3ydeHHBIX
yaeOHBIX peaMeToB: «OKpyxkatormit Mup», «buomorns. 5—7 xraccey u «DPusnka. 7 KIraccy.

[lpn w3ydyeHMHM XUMHM TPOUCXOAWT (OPMHUPOBAHME 3HAHWH OCHOB XMMHUYECKOM HAyKHM Kak OOIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKONH AEATEIHHOCTH YENIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH
KYJIbTYpBI. 3aj7ada ydeOHOTo MpeaMeTa COCTOUT B (DOPMHUPOBAHUH CHCTEMbl XUMHUYECKUX 3HAHWH — Ba)KHEHIINX
(haKTOB, OHATHH, 3aKOHOB 1 TEOPETHIECKUX TTOI0KEHHUH, IOCTYITHBIX 0000IIEHNI MHPOBO33PEHYECKOT0 XapaKTepa,
SI3bIKA HAYKH, B MPUOOIIEHNH K HAYYHBIM METOAaM TO3HAHUS MPU M3YYEeHWN BEUIECTB M XMMHUYECKUX PEAKINi, B
(OopMHpPOBAHNM W Pa3BUTHM MO3HABATEIBHBIX YMEHHH M WX NPUMEHEHWH B y4eOHO-TIO3HABATEIBHOW M y4eOHO-
WCCIIEIOBATEIbCKON JICITEIbHOCTH, OCBOCHHN TPAaBHJ OE30MAacCHOr0 OOpallleHHs! C BEIIECTBAMH B TOBCEIHEBHOM
KHU3HU.

[Tpn n3ydeHn: XMMHUX HAa ypOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMs BaXKHOE 3HAUCHHE TPHOOPENTH TaKHe LI ,
Kak:



— (hopMHpOBAaHUE WHTEIUICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPAa30BAHUIO, COTPYTHHUICCTBY,
CaMOCTOSITEIIFHOMY TIPHHSATHIO PEIICHHUH, CIIOCOOHOH aJanTHPOBAThCS K OBICTPO MEHSIFOIIUMCS YCIIOBUSM JKHU3HU;

— HANPaBIICHHOCTh OOYYEHWs] Ha CHCTEMATHICCKOS NPUOOIICHUE OOYJAIOIIUXCsS K CaMOCTOSTEIHHON
MTO3HABATCIBHON MIEATCIPHOCTH, HAYYHBIM METOJaM TO3HAHWS, (POPMHUPYIOIIUM MOTHBAIMI0 U pa3BUTHE
CITOCOOHOCTEH K XMMHH;

— o0ecrieueHre YCIOBHH, CITOCOOCTBYIOIIMX HPHOOPETEHHIO OOYYAIONIMMUCS OIbITa Pa3HO0O0pa3HOM
NeSITeIIbHOCTH, TIO3HAHWS W CAaMOIIO3HAHHS, KIFOYCBBIX HABBIKOB (KJIFOUCBBIX KOMIICTCHIIMM), WMEIOIINX
YHUBEPCaJIbHOE 3HAUCHHE JIJISI PA3JIUYHBIX BHIIOB JCATCILHOCTH,

— ¢opmupoBaHue 00IIECH (YHKIIMOHATIBHOM M €CTECTBCHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIC YMCHUU
OOBSICHATh M OLICHUBATH SIBJICHUS OKPYXKAIOIIETO0 MHPA, UCIONb3Ysl 3HAHUS W OIBIT, IMOJYYCHHBIC TIPU H3YUCHUH
XUMHWH, TIPUMCHSATH UX TPU PCIICHUU TPOOJIEM B TIOBCCITHEBHOMN JKA3HU U TPYAOBOU JCATEIBHOCTH;

— ¢opMHpOBaHUEC Yy OOYYAIOMIMXCS TYMAHHCTHUCCKUX OTHONICHWW, TIOHMMAaHUS LEHHOCTH XHUMHYCCKHUX
3HAHUH I BBIPAOOTKH 3KOJIOTMYCCKH IIETICCOO0PA3HOr0O MOBEACHUS B OBITY U TPYIOBOW NESITEIBHOCTH B LEIIAX
COXPaHCHHS CBOCTO 3JI0POBBS M OKPYKAIOIICH TIPUPOTHON CPEIIbI;

— pa3BUTHEC MOTHBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJK M CaMOBOCIIUTAHUIO HAa OCHOBE
YCBOCHHSI OOIICYCTIOBECUYCCKUX IICHHOCTEH, T'OTOBHOCTH K OCO3HAHHOMY BBIOOPY MpodWiiss W HapaBICHHOCTH
JalbHEHIero ooyueHusl.

OOmiee YKCIO YacoB, OTBEACHHBIX ISl M3YUCHHS XHMHUA Ha YPOBHE OCHOBHOrO OOIIEro 00pa3oBaHWUS,
cocrarisiet 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heel0), B 9 kiacce — 68 yacos (2 yaca B HEZCTIO).

COJAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHBIE XUMUYECKHE NOHATHS

IIpenmer xumuu. Poinb XuMuUM B )KU3HU YeloBeka. XUMUs B cucremMe HayK. Tena u Bemecrsa. Ouznueckue
CBOICTBA BeIIECTB. ATperaTHoe coCTOsiHUE BeriecTB. [IoHsATHe 0 MeTofax MO3HaHUs B XUMHUH. YUCThIE BellecTBa U
cMecu. CriocoObl pa3zieneHus cMeceil.

ATOMBI M MOJEKYIbl. XUMHUUECKUE 3eMeHThl. CHMBOMIBI XUMHMYECKUX 3JIeMEHTOB. IIpocTble M ClloxkKHBIC
BelecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumuueckas popmyia. BajgeHTHOCTs aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTB.
OtHocurenbHast aToMHasi Macca. OTHOCHTENIbHAS MOJIEKYJISIpHast Macca. MaccoBast 10JIsi XUMUYECKOTrO 3JIEMEHTA B
COGIMHEHUH.

KomnuectBo Bemectsa. Monb. MossipHast Macca. B3anMocBsi3b KOJIMYECTBA, MACChI M YMCIA CTPYKTYPHBIX
eIMHHUI] BeecTBa. Pacuérel o popMynaM XMMHUYECKUX COCIMHEHUIA.

dusnyeckre U XUMUYECKHE sIBICHHA. XUMMYECKas peakiust u e MpPU3HAKU. 3aKOH COXPAHEHUS! MacChl
BEIEeCTB. XuMHUeckne ypaBHeHus. Kitaccudukanmss XUMIYECKUX peakHil (COSTMHEHNS, PA3IIOKEHHNS, 3aMeIeHHU,
oOMeHa).

Xumuueckuit 3kcnepumenm:

3HAaKOMCTBO C XMMHYECKOW MOCYJOH, MpaBuiamMu padoThl B 1a0OpaTopuu W MmpuéMaMu OOpalieHus C
1ab0paTOPHBIM 000PYIOBAaHHEM, U3YUEHUE U ONHMCaHNE (PU3MUECKUX CBOWCTB 00pa3I0B HEOPTaHWYECKHUX BEIIECTB,
HaOmoieHne Gpu3nyecKux (IUIaBJICHUE BOCKA, TAsHUE JbJd, PACTUPAHHUE caxapa B CTYIKE, KUIEHHE U KOHJICHCALUS
BOJIbI) U XUMHYECKUX (TOpPEHHE CBEYM, NMPOKAIMBAHWE MEIHON IPOBOJIOKH, B3aMMOJCHCTBUE MeJa C KHUCIIOTOMH)
SIBIICHUH, HAOJIOJIEHWE 1 ONMCAHHE MPU3HAKOB IPOTEKAHMs XHUMMYECKHX peakuuil (pas3jioKeHHe caxapa,
B3aMMOJICIICTBAE CEpHOW KHCIOTHI C XJIopumoM Oapws, pasnokenue ruapokcuma memu (II) mpm nHarpeBanwmwm,
B3aMMOJIeiicTBHE jkere3a ¢ pacTBopoM comn Men (1), u3ydenne cmoco0oB pa3iesieHuss CMECei: ¢ TOMOIIBI0 MAarHUTA,
¢uIbpTpOBaHME, BBIIAPHWBAHWE, MAUCTHULILUA, XpoMaTorpadus, IpPOBEICHHE OYHUCTKUA IIOBAPEHHOM COJIH,
HaOJIIOIEHNE U OITMCAHNE PE3YIIBTATOB POBEICHHS OIBITA, WITIOCTPUPYIOIIET0 3aKOH COXPAHEHHUS MacChl, CO3/IaHNE
Mojieneil MONeKy (IapocTepKHEBBIX).

BaxkHeiimue npeacTaBuTe M HeOPraHUYeCKUX BelleCTB

Bosnyx — cmech ra3oB. Cocras Bo3myxa. Kucmopos — aneMeHT 1 pocToe BemectBo. Haxoxkaenne kuciaopoaa
B TIpHupofe, Gpu3mueckne u XUMAIecKkre cBoicTBa (peakimu roperns). Okcunsl. [Ipumenenne kucmopona. CrocoOs!
TIOYYeHNsI KUCIIOpoAa B Ja0OpaTopuu ¥ TNPOMBIIUIEHHOCTH. KpyroBopor kucmopona B mpupome. O30H —
QJIIIOTPOITHAS MOAM(UKAIHS KUCTIOPO/a.

TemnoBoit 3 ekt XuMUIecKoi peaknnu, TEPMOXUMUYECKHE YPaBHEHHS, 9K30- M 9HI0TEPMHUUECKNE PEaKIIH.
TonnmuBo: yroms n MeTaH. 3arpsi3sHEHAE BO3/1yXa, YCHICHNE TAPHUKOBOTO 3((eKTa, pa3pylieHHEe 030HOBOTO CIIOSL.

Bonopon — snemMeHT u mpoctoe BemecTBo. HaxokaeHne Bogopoaa B mpupose, GU3HIecKue 1 XUMHIECKNE
CBOICTBA, MPUMEHEHNE, CIIOCOOBI MmoydeHus. Kucnotsr u conu.

MornsipHbIii 00bEM Ta30B. PacuéTel M0 XUMHIECKHM ypaBHEHHSIM.

®dusnueckre CBOMCTBA BoAbL. Bona kak pactBopurens. PactBopsl. HacklieHHbIE 1 HEHACBIIIEHHBIE PACTBOPHI.
PactBoprMoOCTh BemiecTB B Bojie. MaccoBasi JJ0Jisl BEIIECTBA B pacTBOpe. XMMHUUECKHE CBOIMCTBA BOAbI. OCHOBaHMSI.
Ponp pacTBOpOB B IpHpOAE M B KU3HU 4YenoBeka. KpyroBopoT BOIbI B MpHUpoOAE. 3arpsi3HEHUE NMPUPOAHBIX BOJL.
OxpaHa 1 OYMCTKA IPUPOIHBIX BOJI.



Knaccudukamus Heopranmdeckux coemauHeHuil. Oxcuapl. Kiaccupukarnus OKCHIOB: COCOOpa3yromme
(OCHOBHBIE, KHCIIOTHBIE, aM(OTepHBIE) U HeconeoOpasytomue. HoMeHkmaTypa okcuoB. dusndeckue 1 XUMHIECKHE
cBoiicTBa okcu1oB. [lonydyenne oKCUI0B.

OcnoBanwus. Kiaccudukaryst ocHOBaHMIA: MIETOYN U HEpacTBOPUMBIE OCHOBaHMs. HOMeHKIaTypa ocCHOBaHHIA.
duznyeckre 1 XUMUUECKHe CBOMCTBa ocHOBaHMM. [lomydyeHne ocHOBaHUH.

Kucnorsl. Kiaceuduxanust kucinor. Homenkiatypa xkuciaor. OGu3ndeckie 1 XMMUYECKHEe CBOWCTBA KHCIIOT.
Psin aktuBHocTu MetamioB H. H. bekerosa. [lonyyenue KucioT.

Conu. Homenknarypa coneit. @u3nueckre u Xxummdeckue cBoiictsa coneil. [lomydenue coneit.

['eHeTnueckas CBsI3b MEX/Iy KJIJaCCAaMH HEOPTAaHHMYECKUX COSANHEHUMH.

Xumuueckuii IKcnepumennt.

Ka4eCTBEHHOE OIIpe/IelIeHUe COJep KaHMsl KUCIopo/Jia B BO3/AyXe, MONydYeHHe, COONpaHue, paclio3HaBaHUE |
M3y4EeHUE CBOWCTB KHCIIOpPO/a, HAOIIOICHUE B3aMMOICHCTBUS BEIIECTB C KUCIOPOIOM M YCIIOBHSI BOSHUKHOBEHHUS U
TIpeKpanieHns ropeHus (moXkapa), 0O3HaKOMJICHHE C 00pa3laMu OKCHJIOB M OITMCAHME HMX CBOMCTB, IOJIy4YECHHE,
cobupaHue, pacrio3HaBaHUE U U3yUeHHE CBOICTB BOJOpO/a (rOpeHHe), B3aUMOJICHCTBUE BOIOPOA C OKCUIOM ME/IN
(IT) (BO3MOXHO HCIIONB30BAHHE BHJEOMATEPUANIOB), HAONIOJEHUE O0Opa3loB BEIIECTB KOIMYECTBOM | MOJb,
Hccie0BaHUe OCOOEHHOCTEH PacTBOPEHHS BEIECTB C PA3JIMYHON PaCTBOPUMOCTBIO, IPUTOTOBIICHHE PACTBOPOB C
OMpeeIEHHON MAacCCOBOM JI0JIC pacTBOPEHHOI'O BEIIECTBA, B3aMMOJICHCTBHE BOJABI C MeTaulaMu (HATpUEM U
KaJblMeM) (BO3MOXKHO HCITOJb30BAaHHME BHICOMATEPHAJIOB), HCCIIENOBAHUE O00pa3IlOB HEOPraHWYECKHX BEIIECTB
pa3IMYHBIX KIIACCOB, HAOINIOACHHE U3MEHEHUS! OKPACKM MHJMKATOPOB B PACTBOpAX KHUCIOT M IIEJOYeH, H3ydeHue
B3aumMoneiicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOI KHCIOTHI, KHCIOT ¢ METaJJIAMH, PEaKIUi HeHTpaln3alu,
MONTY4YEeHHUE HEpacTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOIO MeETajja JIPYrMM U3 pacTBOpa COJIM, pelIeHHE
SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BaxkHeiIme Kiiacchl HEOPraHMYECKUX COCANHEHUID.

Ilepuonuyecknii 3akon u Ilepuoamueckas cucremMa xumudeckux 3iemeHtoB [I. . MenpeseeBa.
Ctpoenue aTroMoB. XumMu4eckast cBsi3b. OKHCJIHTETbHO-BOCCTAHOBUTEIbHBIE PEAKIINT

HepBbIe IOIIBITKHU Knaccmbnxaunn XuMu4Yeckux siemeHToB. IlonsrTue o rpymnmnax CXOJAHBIX 3JIEMEHTOB
(UIenoYHble ¥ IIEIOYHO3EMENbHbIE META/UIbl, TaJOTeHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpbIE O00pa3yroT
amM(pOTepHBIC OKCHJIbI U THIPOKCH/IBL.

Ilepuoguueckuit  3axkoH. Ilepuoamueckas cucrema xumudeckux oaseMmenroB JI. M. Menneneesa.
KoporkorieprosHass u  JuiuHHONEepHoaHast ¢GopMbl  [leproguueckoil CHCTeMbl XUMHYECKHX 3JieMeHTOB /JI.
W. MenpneneeBa. Ilepuonsl u rpynmnbsl. @U3NYeCKUil CMBICI HOPSAKOBOIO HOMEPA, HOMEPOB IEpPUOAA U TPYIIIBI
SJIEMEHTA.

Crpoenue aromoB. CocraB aToMHbIX sijiep. M3oronbl. Dnektponbl. CTpoeHUE dJIeKTPOHHBIX 000104eK aTOMOB
nepBbIx 20 xummuyeckux 31eMeHToB llepuoamueckoit cucremsl Jl. Y. MenaeneeBa. XapaKkTepuCTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nojoxenuto B [lepuoguueckont cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paiyca aTOMOB XUMHYECKUX JIEMEHTOB, METAITHUCCKIX M HEMETAUTNIECKUX
CBOWCTB TIO TPYIIAM U IEPHOIAM.

3nauenue [lepuoandeckoro 3akona u [leprognaeckoil CHCTEMBI XUMUYIECKUX SJIEMEHTOB JIIS PA3BUTHS HAYKH
u npaxktuku. J. Y. MenneneeB — yu€Hblil U rpa’kJaHVH.

Xumuueckas cBsa3b. KoBaneHTHas (TOMpHAS U HEMONSPHAS) CBSI3b. DIEKTPOOTPUIIATETFHOCTh XUMHYECKUX
371eMeHTOB. MIOHHas CBS3b.

Crenenp  okucneHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuud. [Ipormeccsl  OKHCIEHHS |
BoccTaHOBJIEeHUA. OKUCIUTEIN U BOCCTAHOBHUTEIH.

Xumuueckuit Ikcnepumenm:

M3ydeHue oOpas3IoB BEMIECTB METAIOB M HEMETAJUIOB, B3aUMOACHCTBIE THIPOKCHIA IIMHKA C PaCTBOpaMHU
KHCIIOT U HIET0YeH, IPOBECHNE OMBITOB, MILTIOCTPHPYIOIIIX MPUMEPHI OKACIUTETFHO-BOCCTAHOBUTENFHBIX PEAKIINI
(Topenue, peakIiy Pa3IoKeHHs, COSTNHEHIS).

Mestcnpeomemmvle cea3u

Peanmmszammss MEXIpEOIMETHBIX CBS3€H NpH W3YyYCHWH XHMHUH B 8§ KIACCE OCYIIECTBISETCS depe3
WCTIONB30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MOHATHHA, TaK W TOHATUH, SBISIONINXCS CHCTEMHBIMH IS
OTJENBHBIX MMPEIMETOB €CTECTBEHHO-HAYTHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHBIC TIOHATHSA: HAYJHBIM (DakT, THUIOTE3a, TEOPHs, 3aKOH, aHAIN3, CHHTE3,
KIaccu(puKaIs, MepUOTUIHOCTD, HAOIIOICHNE, SKCIIEPUMEHT, MOJICTUPOBAHNE, N3MEPEHUE, MOJICITb, SIBJICHHUE.

Om3uKa: MaTepus, aTOM, SJICKTPOH, TIPOTOH, HEUTPOH, MOH, HYKIIU, H30TOMNBI, PaTHOaKTHBHOCTh, MOJIEKYJIa,
AIEKTPUUYECKUN 3apsii, BEIIECTBO, TEIO0, 00BhEM, arperaTHoe COCTOSHHE BEIISCTBa, Ta3, (pU3WYecKre BETHUYMHEI,
€IMHUIIBI M3MEPEHNsI, KOCMOC, TTAaHEThI, 3BE3/1b61, COITHIIE.

Buonorus: ¢orocunres, aprxanue, 6mocdepa.

I'eorpadus: atmocthepa, ruapocdepa, MUHEpPAIBI, TOPHBIE TOPOIBI, TIOIE3HBIE UCKOTIAeMbIE, TOTUTUBO, BOIHEBIS

PecypcHL.

9 KJIACC
BemecTBo ¥ XuMHYecKas peakuus



[epnopnueckuii 3akon. Ilepuogudeckas cucrema xumudeckux anemeHToB JI. M. MenneneeBa. Ctpoenune
aTOMOB. 3aKOHOMEPHOCTH B N3MEHEHHHU CBOWCTB XUMHUECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJHsl, KATBLHS 1
WX COeTMHEHHH B COOTBETCTBUH C TIOJIOKEHUEM dJIeMEHTOB B [lepronmueckoii cucteme U CTpOEHHEM MX aTOMOB.

CrpoeHne BemecTBa: BUIBI XUMHYECKOH CBSI3U. THITBI KPUCTAJUIMUECKUX PEHIETOK, 3aBHCHMOCTH CBOMCTB
BEIIIECTBA OT THITA KPUCTALTHIECKON PEIIETKH U BUAA XUMHYECKON CBS3H.

Knaccudukanms n HOMEHKIIaTypa HEOPraHUIECKUX BEIIECTB. XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIIXCSI
K Pa3JIMYHBIM KJIacCaM HEOPTraHWYECKHX COCMHEHNH, TeHeTHYeCcKast CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudurkanms XMMHUYECKHX PEaKIHid 10 pa3IMYHbIM NpU3HaKaM (M0 YHCIIy M COCTaBY YYacTBYIOIIUX B
peaKkuuy BEUIEeCTB, MO TEIIOBOMY 3((deKTy, Mo M3MEHEHHIO CTENECHEH OKUCICHUS XUMHYECKHUX 3JIEMEHTOB, IO
00paTHUMOCTH, TI0 YYaCTHIO KaTaJn3aTopa). DK30- ¥ SHIO0TEPMUYECKHE PEaKINU, TePMOXUMHUYECKUE YPaBHEHHSI.

[MonsiTre o ckopocTr XMMU4ecKor peakiyu. [ToHsiTHE 00 00paTUMBIX 1 HEOOPATUMBIX XUMHYECKUX PEAKIIUSX.
[ToHsiTHE O TOMOTEHHBIX M T€TepOreHHbIX peakiusx. [lonsTne o xaranmuze. [loHATHE O XMMHUYECKOM PaBHOBECHH.
@dakTopbl, BIHUSIONINE HA CKOPOCTh XUMHUYECKOW PEaKINU 1 MOJIOKEHNE XUMUYECKOTI0 PAaBHOBECHSL.

OKHCINTETbHO-BOCCTAHOBUTEIBLHBIE PEAKIUH, JJIEKTPOHHBIH OajlaHC OKHCIUTEIhHO-BOCCTAHOBUTEIBHOM
peakuun. CocraBiieHHE YpaBHEHMH OKHMCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMH C HCIIONB30BAHHEM METOo/Ia
9JIEKTPOHHOTr0 OajaHca.

Teopust 271€KTPOIUTUUECKOIN TUCCOUALINH. DICKTPOIUTHI U HEANIEKTPOIUTHL. KaTHOHBI, aHHOHBL. MexaHu3M
JICCOIMAIMY BEUIECTB C Pa3IMuHBIMHM BUJAMU XMMHU4YecKoi cBsi3u. Ctenenb auccorpanyu. CuiabHbIe M ciaalble
IIEKTPOIUTHIL.

Peakimu noHHOro oOMeHa. YCIIOBHSI NMPOTEKaHMs PEaKIMid MOHHOrO OOMEHa, IMOJHBIE M COKPalIEHHBIC
WOHHBIE ypaBHeHHs peakinii. CBOHCTBA KUCIIOT, OCHOBAHUII U COJIEH B CBETE MPE/ICTABICHUI 00 AIIEKTPOIUTHYECKOM
mucconuaryy. KauectBeHHbIe peakiiuu Ha HoHBL. [ToHATHE 0 ruaponn3e conel.

Xumuueckuii s3xcnepumenm:

O3HAKOMJICHUEC C MOJCIIAMU KPUCTATUITMICCKUX pCH_IéTOK HECOPraHMYCCKUX BCIICCTB — METAJIJIOB U HEMETAJIJIOB
(rpacdura u anmmasa), CIOXKHBIX BEIECTB (XJIOPHJA HATPHsI), UCCIIETOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM
peaKIuu OT BO3CHCTBHS Pa3IMYHBIX ()aKTOPOB, UCCIIEIOBAHUE 3JIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, TpoIecca
JICCOIMAIMN KUCJIOT, HIENOoYel U cojiedl (BO3MOXKHO HCIOJIb30BaHHE BHIECO MATEPUAIIOB), MPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIINX MPU3HAKNA MPOTEKaHWA pPEaKkuuil MOHHOro oOMeHa (oOpa3oBaHHE OCaJKa, BBIICICHHE Tasa,
00pa30BaHue BOABI), ONBITOB, WUTIOCTPUPYIOIIMX IPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX Peakiuii (ropeHue,
peaKLuy pa3IoKeHUs], COSIMHEHHS), PACIIO3HABAHNE HEOPTAaHUYIECKUX BEIIECTB C IOMOLIBIO KAUECTBEHHBIX PEAKIUI
Ha MOHBI, PEIICHUE IKCIIEPUMEHTANIBHBIX 3a/1a4.

HeMeTtanibl U BX coeJuHeHUs

OOmas xapakTepucTHKa rajaoreHoB. OCOOCHHOCTH CTPOCHMS aTOMOB, XapaKTEPHBIC CTEHEHH OKHCIICHUSL.
Ctpoenne u (U3MYECKHE CBOMCTBA IIPOCTBIX BEILIECTB — IaJOreHOB. XMMHYECKHE CBOMCTBA HA NpUMEpE XJIOpa
(B3aMMoOJICHiCTBUE € MeTallaMH, HEMeTaljaaMu, lienoyamu). Xioposogopon. ComsiHasi KHCIOTa, XUMHYECKHE
CBOICTBa, NOJIYYE€HUE, IpUMEHeHue. JlelicTBUe XJopa M XJIOPOBOLOPOJAa HAa OpPraHM3M 4eJoBeKa. BakHeiiue
XJIOPUIBI U UX HAXOXKAECHHUE B IPUPOJIE.

Obmras xapakTepucTHKa 371eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEICHH
okucnenus. CrpoeHne M (QU3MUECKHE CBOICTBAa NPOCTBIX BEIIECTB — KHCIOPOAA M CEphl. AJIOTPONHbIE
MoAM(HKAIUU KHCIOpoJa M cepbl. XHMHYecKHe cBolcTBa cepbl. CepoBOmOpOA, CTpoeHHe, (HU3MYECKUue H
XUMHYeCKHe CBOWCTBA. OKCHIBI cepbl KaK MPEICTAaBUTEIH KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa, (U3NYECKUe U
XMMHYECKHEe CBOMCTBA (0OIIME KaK IMPENCTAaBUTENs Kiacca KUCIOT M crenu(uyeckue). XUMHUYECKHE Peakiny,
JIeKAIle B OCHOBE MPOMBIIIICHHOTO CII0C00a MONydeHus! cepHoit kuciotsl. [Ipumenenne cepHoit kucnotsl. Conu
CepHOI KHCIIOTBI, KAueCTBEHHAsl peakiys Ha cynbgar-uoH. Haxoxaenue cepbl U e€ COEAMHEHHUI B HpHUPO/IE.
XUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpesibl COSIMHEHUSMU Cephl (KUCIOTHBIE JOXKIM, 3arpA3HEHUE BO3AyXa U
BOIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmras xapakTepucTrka 3meMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHBIE CTEICHH
OKHUCIIEHUs. A30T, paclpoCTpaHeHNE B IPUPOJIE, pU3NUECKIe U XUMUYECcKUe cBoiicTBa. KpyroBopor a3ora B mpupoze.
AMMHUaK, ero GuU3MYeCKre U XUMUYECKHEe CBOWCTBA, MONydeHne U npuMeHeHrne. Coli aMMOHHMS, X (U3NYECKUe U
XMMHYECKHE CBOICTBA, IpMeHeHne. KauecTBeHHas! peakiys Ha HOHbI aMMOHUSL. A30THAsI KHCJIOTa, €€ MOTydeHHE,
¢u3nveckne W XUMHYECKHE CBOWCTBA (OOImMEe Kak TIPEACTABHUTENS Kiacca KHCIOT U CHeNu(UIeCKHe).
Hcnonp30BaHne HATPATOB M CONEH aMMOHHS B KadeCTBE MHUHEPAIBHBIX YIOOpeHHil. XUMHUYeckoe 3arps3HEHHe
OKPYXKAIOIIeH Cpeibl COCMHEHUAMH a30Ta (KUCIOTHBIE 10K /1, 3arpSI3HEHNE BO3/TyXa, TOYBHI M BOZ0EMOB). Docop,
aIIOTpOoIHEIe MomuduKamu dochopa, puzndeckue u xumudeckne cpoictBa. Okena dochopa (V) u pocdopras
KHCIoTa, (pu3ndeckne W XMMHUUYECKHE CBOWCTBA, moiydeHue. Mcnomp3zoBanue GocdaTroB B KauecTBE MUHEPATBHBIX
ynoOpeHuii.

Obmras xapakTepucTika dmeMeHToB [VA-Tpymmbel. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepPHBIC CTEIICHU
OKHCIIEHHS. YTJepoj, auIOTPONHbIE MOAN(HKALNM, PaclpocTpaHEHHE B MpPUpPOAE, (HU3NYECKHE M XUMHUIECKHE
cBoiictBa. AzncopOuus. KpyroBopor yrimeponma B mpupoge. Okcuusl yriepopa, WX (U3MUECKHE W XUMHUYECKHE
CBOMCTBA, JeiCTBHE Ha >KUBBIC OPTaHU3MBI, MOITYYCHNE W MPUMEHEHHE. DKOJIOTHIECKHe MPOOJIEMbl, CBSA3aHHbIE C
okcuzoM yraepoaa (IV), rumoresa ria00anbHOrO MOTEIUICHHS KIIMMAaTa, TApHUKOBBIH 3¢ ¢eKT. YToabpHas KUcIoTa U
e¢ conn, uX (pU3NUEcKue U XUMHUYECKHE CBOWCTBA, TOydeHHE U TpuMeHeHne. KauecTBeHHas peakiys Ha KapOoHAaT-
noHbl. Vcrons3oBanue KapOOHATOB B OBITY, MEANIMHE, IPOMBIIUICHHOCTH M CEITLCKOM XO3SIHCTBE.



[TepBoHaYaNBEHBIC TIOHITHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHCHUSX yriiepoa (MeTaH, dTaH, 3TUIICH,
aIlCTHIICH, 3TaHOJI, TIUIEPHH, YKCYCHAS KACITOTa). [I[pUpOoTHBIC HCTOYHUKH YTICBOAOPOAOB (Yroib, IPUPOIHBIIA Ta3,
He(Th), MPOAYKTHI UX TepepaboTKu (OCH3WH), UX POJbh B OBITY W MPOMBIIUICHHOCTH. [[OHATHE O OMOJIOTHYECKH
BaKHBIX BEICCTBAX: JKUpaX, OeIKaxX, yrieBoJaX — W HMX POIU B JKH3HH 4YeJOoBeKa. MarepuaiabHOE CIHMHCTBO
OpraHUYeCKUX U HEOPraHUYECKUX COCTUHEHUH.

Kpemnnii, ero ¢usndyeckue U XUMHUYSCKHE CBOWCTBA, MOTy4YCHUE U NpuMeHeHne. COeTUHCHUS KPEMHHS B
npupoze. O0mue npeacraBieHust 00 okcuae kpemuus (IV) u kpemuaneBoit kucinore. CHIHKATHI, UX UCIIOIb30BaHHUE
B OBITy, B TIPOMBINUICHHOCTH. Ba)KHCWIIME CTPOUTEIbHBIC MaTepPHANbl. KepaMHKa, CTCKJIO, IIEMEHT, OCTOH,
xkene300eToH. [Ipobiembl 6€30ImacHOr0 UCTIONB30BaHKS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCCTHCBHOM JKU3HU.

Xumuueckuii IKcnepumennt.

HU3y4eHUE O0pa3I[OB HEOPTaHWYCCKHUX BEIECTB, CBOWCTB COJSTHOW KHCIIOTBI, IMPOBCIEHHE KAaueCTBEHHBIX
peakiuii Ha XJIOPUA-WOHBI W HAOJIOJCHUC NPU3HAKOB HX IPOTCKAHUS, OIBITHI, OTPa)KAroIiue (U3UICCKUEC U
XUMHYCCKAE CBOWCTBA TaJIOTCHOB M UX COCIMHCHUH (BO3MOXKHO UCIIOJIb30BAHKE BHICOMATEPHAJIOB), O3HAKOMIICHHE
¢ obOpasuamu XJIOpHIOB (TaJOreHHIOB), O3HAKOMIICHHE C oOpa3lamMu cepbl M e COCAMHCHUSIMH (BO3MOXHO
WCTONB30BAaHUE  BUACOMATCPUAIOB), HAOJIOJCHWE mpouecca OOyriMBaHUS — caxapa TOA  JCHCTBHEM
KOHIICHTPUPOBAHHON CEpPHOM KHUCIIOTHI, M3YUYCHHUEC XUMHUYCCKHX CBOWCTB pPa30aBJICHHOW CEpPHOH KHCIIOTHI,
MPOBE/ICHNE KAYCCTBCHHOM peakluk Ha Cyib(haT-HOH U HAOJIOJCHUE MPU3HAKa ¢€ MPOTCKAHWsS, 03HAKOMIICHHE C
¢usnyeckuMu cBoiicTBaMu a3ota, (ochopa M UX COCTUHCHHN (BO3MOYKHO HCITOJB30BAHHUE BHUICOMATEPHAIIOB),
oOpa3iamMu a30THBIX U (POCPOPHBIX YIOOPCHHM, MONyYCHHE, COOMpaHWE, paclio3HABAHHME M W3YYCHHEC CBOMCTB
aMMHaKa, MPOBCICHHE KAYECTBCHHBIX PEAaKIMi HA WOH aMMOHUSA U (ocaT-HOH M HM3YYCHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCIOTBI C Mebl0 (BO3MOXXHO HCITOJIb30BAHUE
BUJICOMATEPUAJIOB), M3YUSHHUE MOJIENEH KPUCTAIIIMYECKUX PEemETOK anMasa, rpadura, GpyiuiepeHa, 03HaKOMIICHHE C
IpOIECCOM acOpPOIMU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOra3a, MoJy4eHue,
coOupaHue, pacro3HaBAHHUE M W3YYEHUE CBOWCTB YIJIEKHUCIIOrO ra3a, MPOBEACHHE KayeCTBEHHBIX pEaKIHMi Ha
Kap6OHaT U CHUJIIMKAT-UOHBbI U 1/13yqu1/1e MPU3HAKOB HUX MNPOTCKaHHA, O3HAKOMJICHUE C npouyKuHeﬁ CUJIIMKATHOM
IMPOMBIIINIEHHOCTH, PCHICHUEC DKCICPUMEHTAJIBHBIX 3a4a4 110 TEME «Baxknene HeMeTaJuIbl U UX COCIUHCHUSD).

MeTa/ibl M UX COeIMHEHUST

OO0r11ast XxapakTepUCTUKa XUMHYECKUX JJIEMEHTOB — METAJUIOB HA OCHOBAHUHM HX TONIOKeHus B [leprouyeckoit
cucreMe xummuueckux snementoB J[. M. MenneneeBa u crpoerus atomoB. CTpoeHne MeTayjioB. Meraminyeckas
CBS3b U METAJTMUECKAsI KPUCTAJTNYECKAs PeIIETKa. DICKTPOXUMHUUYCCKUN PsIT HATIPSDKEHUH MeTauioB. OU3HUECKHe
U XUMHYECKHE CBoiicTBa MeraiioB. OOmMe crnocoObl mojydeHuss MeraiuioB. [IoHsTHE O KOpPpO3MH METaslioB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, YyryH, AIOPATIOMHUHUMA, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBIIUICHHOCTH.

[{enounsle MeTaiubl: nonoxxkenue B Ilepuonnueckoin cucreMe xumuueckux snementos /. M. Menneneesa,
CTPOCHHE UX aTOMOB, HAXOKJICHNE B Tipupoe. Pu3ndeckne U XMMUYECKUEe CBOMCTBA (Ha MPUMEPEe HATPHUS U Kalus).
OKCHIIBI U TUAPOKCHUIBI HATPHS U Kaiud. [I[puMeHeHne meT09HbIX METaJIOB M UX COSINHEHUH.

[IlenoyHo3eMenbHblE METAJIIBI MAarHUW M KaJbLMW: mosokeHue B llepuonuueckoil cucteMe XUMHUYECKUX
snemeHnToB J[. . MenaeneeBa, CTpoeHHE UX aTOMOB, HaXOXIeHUE B ipupoae. GU3nuecKue 1 XMuMUIECKHE CBOMCTBA
MAarHusi U Kaiblps. BaxkHeiime coelnHeHus! Kanblus (OKCHI, THAPOKCU, coiin). KECTKOCTD BOIBI U CIOCOOBI €€
yCTpaHEHHS.

AmromuHUi: nonoxenue B [lepuonndeckoil cucreme xuMudeckux sieMeHToB J[. M. MenzaeneeBa, cTpoeHne
aToMa, Haxo/ieHue B npupoje. dusnueckue 1 XMMUUYECKUE CBOMCTBA alfOMUHUS. AM(DOTEpHBIC CBOMCTBA OKCHIA U
THIPOKCHUIA AITFOMHAHUSL.

Kenezo: nonoxxenue B Ilepmoguueckoil cucreMe xuMudeckux snemeHToB JI. M. MenneneeBa, cTtpoeHHe
aToMa, HaXOXKIEeHHUE B Tpupose. Ou3nuecKie U XUMHYECKIe CBOICTBA ykemne3a. OKCHUIIBI, THAPOKCUIBI U COITU JKelle3a
(IT) m »xexne3a (I1I), ux coctaB, CBOMCTBA U MONTYUCHHE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHHE C 00pa3laMH METaIOB U CIUIABOB, WX (PM3UUECKUMH CBOWCTBAMH, MU3yUCHHE PE3yIbTATOB
KOppPO3WH METAIJIOB (BO3SMOXKHO HWCIOTH30BAaHHE BHUICOMATEPHANIOB), OCOOEHHOCTEW B3aMMOMCHCTBHSA OKCHIA
KaJIIbIS W HATPHUS C BOJOU (BO3MOXKHO HICTIONB30BaHHUE BUICOMATEPHAJIOB), MCCIEIOBAHNE CBONUCTB JKECTKON BOJIEI,
Tporiecca TOPEHUs JKene3a B KUCIOpoae (BO3MOXKHO HCIIONB30BaHHME BUICOMATEPHANIOB), TPU3HAKOB TPOTCKAHUS
KAaueCTBEHHBIX PEAKIMii Ha WOHBI: MArHUs, KaJbIWs, alfOMHUHWSA, IMHKa, xene3a (1) u xemesa (II1), memm (D),
HAOMIOZEHHE W OMHMCAHUE TPOIECCOB OKpAIIMBAHWS TUITAMEHH WOHAMH HATPUS, KaNWs W KaubIs (BO3MOXKHO
WCTIONB30BaHUE BHICOMATEPHAJIOB), HCCIEIOBaHIE aM(OTEPHBIX CBOMCTB THAPOKCHIA AIOMHHUS W THIPOKCHUIA
[IMHKA, PEIICHNE KCTIEPUMEHTANFHBIX 3a/1a4 10 TeMe «BaykHeHIe MeTalTbl U UX COSTUHECHIUSD.

XumMus ¥ OKpy:KaomAas cpeaa

BemectBa m marepmansl B ITOBCEAHEBHOW JKM3HHM 4YeNlOBEKa. be30macHOe WCIONIh30BAHWE BEIIECTB U
XUMHYECKUX peakiuii B ObITy. [lepBast MOMOIIs MPH XUMIUECKUX OKOTaX M OTPABIICHHAX.

XUMHUYECKOE 3aTrpsA3HEHNE OKPYKAIOIIeH cpelbl (MIpeaenbHas JOMyCTHMast KOHIICHTPAINS BEIIECTB, Iaee —
[TAK). Pons xuMuu B pemieHn# SKOJIOTUIECKHX TPOOIIEM.

Xumuueckuil sxcnepumenm:

n3ydeHue 00pas3IoB MaTepHasoB (CTEKIIO, CIUIABEI METAJIIOB, IIOTUMEPHBIC MATEPUAITHI).

Medsicnpeomemnvie ceazu



Peanu3zanuss MeXNpeaIMETHBIX CBsi3eH NpU HU3Yy4EHMH XMMHU B 9 KJacce OCYILECTBIISIETCS uepes
WCIIONIb30BAaHUE KaK OOLIMX ECTECTBEHHO-HAYYHBIX MOHSTHH, TaK W MOHATHH, SBISIOMINXCS CHCTEMHBIMH IS
OTJIENIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI O LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAyYHBIA (aKT, THUIOTE3a, 3aKOH, TEOpHs, aHalW3, CHHTE3,
KiaccuduKkanys, NeproANIHOCTb, HAOIIOJICHNE, SKCIIEPUMEHT, MOJEIMPOBAHHME, M3MEpEHHE, MOJIEIb, SBJICHHE,
TTAPHHUKOBBIN 3 PEKT, TEXHOIOTUS, MATEPHAIIBL.

®dusmuka: MaTepus, aToM, 3JIEeKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TOIbI, PaJHOaKTUBHOCTh, MOJIEKYJIa,
QJIEKTPUUYECKUN 3apsifl, MPOBOIHUKH, MOJIYIPOBOJHHKH, JMAIEKTPHKH, (DOTOAIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTtHoe COCTOSIHHE BEILECTBa, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTMYECKasi PEIIETKa, CIUIaBbl, (pU3NIECKHE
BEJIMYUHBI, €IUHULIBI U3MEPEHHsI, KOCMUYECKOE MPOCTPAHCTBO, IIaHEThI, 3B€3/1bl, ComHIIe.

Buonorus: ¢orocunTes, npixanue, Ouocdepa, IKOCHCTEMA, MUHEPAIbHBIE YHTOOPEHHsS, MHUKPOIJIEMEHTBHI,
MaKpOJIEMEHTBI, TUTATENIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE TIOPObI, TOJIE3HBIE HCKOTIAEMbIE, TOIUINBO, BOTHBIE
pecypchl.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI IO XUMHU HA YPOBHE
OCHOBHOTI'O OBIIIETO OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHMsI IPOrPaMMbl OCHOBHOTO OOIIEero 0oOpa3oBaHUsl JAOCTHIAIOTCS B XOJE
o6yqu1/m XUMHH B CJIHHCTBC yqe6H0171 U BOCIHUTATEIbHOMU ACATCIIBHOCTU B COOTBETCTBUM C TpaJUIIMOHHBIMU
pOCCHﬁCKHMH COLIHNOKYJIBTYPHBIMU U NYXOBHO-HPABCTBEHHBIMU LICHHOCTAMU, IPUHATBIMU B O6LL[CCTBC IpaBujiaMu 1
HOpMaMH MOBEJICHUS M CIIOCOOCTBYIOT TPOIIEccaM CaMOIO3HAHMS, CAMOPA3BUTHUS M COIIMAIIN3AIMN 00y atOIUXCsl.

JIngHOCTHBIE PEIYIBTATHI OTPAKAIOT TOTOBHOCTH O6yanOH_U/IXCH PYKOBOACTBOBATHCA CHCTEMOM TTO3UTUBHBIX
LEHHOCTHBIX OPHEHTALIMI U pacluIMpEeHHe OMbITA JAESTEIbHOCTH Ha €€ OCHOBE, B TOM YHMCIIE B YaCTH:

1) maTpuOTHYECKOr0 BOCIIUTAHUS

LIECHHOCTHOI'O OTHOILIEHUS K OTEUECTBEHHOMY KYJIbTYpHOMY, HCTOPHUUECKOMY M HAydHOMY HACIEIHIO,
NIOHMMAaHUs 3HAYCHUS XUMHYECKOM HAyKH B KM3HH COBPEMEHHOr'0 OOIIECTBa, CIIOCOOHOCTH BJIAIETh JOCTOBEPHOU
nH(popManuel 0 NepeoBbIX JOCTIKEHUSIX U OTKPHITUAX MUPOBOM M OTEUECTBEHHONW XHUMHUH, 3aMHTEPECOBAHHOCTH B
Hay4HBIX 3HAHHUSX 00 YCTpOWCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHMSI:

IPEJICTABICHUs] O COLMAIBHBIX HOpPMax M MpaBWIaxX MEXKIMYHOCTHBIX OTHOLICHHH B KOJJIEKTHUBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIC3HON, yIeOHOMCCIIEI0BATENbCKOM, TBOPUECKOM M IPYTUX
BUJAX [JEATENbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM AEATENBHOCTH IPH BBINOIHEHUH Y4EeOHBIX,
TI03HABATENbHBIX 33/a4, BBINOJHEHNH XUMHYECKUX IKCIIEPUMEHTOB, CO3/IJaHUU YUYEOHBIX NPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHHIO M B3aHMOIIOMOIIM B MpoOLEcce 3TOH y4eOHOH AeATETbHOCTH, FOTOBHOCTH OLIEHMBATh CBOE
TIOBE/ICHUE U TOCTYNKU CBOMX TOBApHUILEH C MO3UIMM HPABCTBEHHBIX M INIPABOBBIX HOPM C YYETOM OCO3HAHMSA
MIOCJIEZCTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33pEHUECKHE ITPECTABIECHNS O BEIIECTBE M XUMHUYECKON peaKIii, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pPa3BUTUsI HAyKM M COCTaBJIAIOLIME OCHOBY JJIsl MOHMMAaHMS CYIIHOCTH HAay4YHOM KapTUHBI MHpA,
TIPE/ICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IIPUPO/IBL, B3AUMOCBA3SX YEJIOBEKA C IIPUPOIHOM CPEIoH,
0 POJI XMUMUH B MTO3HAHWHU 3THX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHBIE MOTHBBI, HANPABICHHbIE HA IIOJYYEHHE HOBBIX 3HAHWH MO XUMHH, HEOOXOIMMBIE UIA
00BbsACHEHNS HAOTIOJAEMBIX ITPOLIECCOB U SIBJICHUH, TT03HABATENBLHOM, MH(YOPMALIMOHHON M YMTATEIbCKON KYJIbTYPBI,
B TOM YHCIIC HABBIKOB CAMOCTOSITENbHON paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMHU
TEeXHUYECKUMH CPEeJCTBAMHU NH()OPMAIIMOHHBIX TEXHOJIOI'HH;

WHTEpeC K OOy4eHHIO U MO3HAHUIO, JTI0003HATEIEHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K caMO0OOpa30BaHUIo,
TIPOEKTHOM M MCCIIE0BATENBCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBJICHHOCTH M YPOBHSI OOy4YCHHUS B
JalIbHEHIIIEM;

4) popMupoBaHHUSs KYJIbTYPHI 310POBbS:

OCO3HAHME LEHHOCTH JKM3HHU, OTBETCTBEHHOTO OTHOIICHWS K CBOEMY 3/10POBBIO, YCTAHOBKHM Ha 37J0POBBIN
o0pa3 XKM3HU, OCO3HAHHE MOCIEICTBUI M HEMPHUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS AJIKOTONs, HApKOTHKOB,
KypeHUsI), HeOOXOAMMOCTH COOIOICHUS MPaBII OE30MacHOCTH TPH OOpalleHnH ¢ XMMHUYECKUMH BEIeCTBAMHU B
OBITY U peabHOM KU3HI,

5) Tpya0BOro BocIMTAHUS:

MHTEpEC K TPAKTHIECKOMY H3YUEHHIO Npo(ecCHii M TpyAa pa3iWdHOrO pOJd, YBaKEHHE K TPyAy H
pe3ynbTataM TpPYAOBOH JEATENBHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHWI 1O XMMUH,
OCO3HAHHBIH BBIOOP MHIMBHIYAJILHON TPAEKTOPUH MPOIOKEHHST 00pa30BaHMs ¢ yIETOM JIMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCIenHOH MpodeccnoHabHON AeATeTbHOCTH
1 pa3BUTHS HEOOXOANMBIX YMEHNH, TOTOBHOCTh a/IallTUPOBATHCS B IPOECCHOHAIBHON CpeIe;

6) 9KOJIOrHIECKOro BOCTIUTAHMSI:



OKOJIOIr'M4YCCKHU uenec006pa3Hoe OTHOUICHUC K IMPUPOJAC KaK HCTOYHUKY KHU3HU Ha 3CMH6, OCHOBE €€
CylIeCTBOBaHUsA, IMOHUMAaHUC HEHHOCTU 340POBOI0 U 0e30I1acHOr0 06pa3a JKM3HH, OTBECTCTBCHHOC OTHOHICHHUEC K
CO6CTB€HHOMy (bI/ISPI‘I(?CKOMy 1 MICUXUYCCKOMY 310POBbIO, OCO3HAHUEC IICHHOCTHU CO6J'IIOHCHI/15{ npaBul 0e30MmacHOro
NOBEACHUA IIPpU pa60Te C BCHICCTBAMU, a TAKKC B CUTYAlIUAX, YTPOKAIOIINX 3J0POBbIO U )KU3HU HIO)leﬁ;

CIIOCOOHOCTH NPUMCHATHL 3HAHUS, IMOJYYaCMbIC ITPU U3YYCHHUU XUMHU, IJId PCHICHUA 3a4ad, CBA3aHHLIX C
Opr)KaIOHIeﬁ HpHpOI[HOﬁ cpe,uof/i, JJIsL TIOBBIICHUS YPOBHA SKOJIOTHYECKOU KYJIbTYPbI, OCO3HAHUSA r100aJLHOTO
XapaKTepa 3SKOJOrMYCCKUX HpO6J’ICM n HyTeﬁ HUX pCHICHUsA IOCPEACTBOM METOAOB XHMMUH, IKOJIOTHYCCKOI'O
MBIIUICHUS, YMCHUA PYKOBOACTBOBATLCA UM B HO3HaBaTeJ’ILHOI7[, KOMMyHI/IKaTPIBHoﬁ u COHHaHLHOﬁ IIpaKTUKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeranmpenMETHBIX pE3YyNIbTATOB BBLACISIOT 3HAYUMBIE JUIsi (DOPMUPOBAHUS MHPOBO33PECHUS
oOIlleHayYHbIE TTOHATHS (3aKOH, TEOpUs, MPHUHIIMIL, TUIIOTE3a, (DaKT, cucreMa, Mpolecc, IKCIEPUMEHT H JIPyroe. ),
KOTOpBIE HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NpenMerax M MO3BOJISIOT Ha OCHOBE 3HAHMH W3 ITHX
NpesIMETOB (hPOPMHUPOBATH TPEJCTABICHHE O IIEJIOCTHOW HAYYHOM KapTHHE MHpa, W YHUBEpCalbHbIE yueOHbIE
JercTBust  (TO3HAaBaTeNbHbIE, KOMMYHHKATHBHBIC, DErYJSTHBHBIE), KOTOpbIE oOOecneynBaloT (OPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOATENBHOMY IUIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOH AesTeIbHOCTH.

Ilo3HaBaTenbHBIE YHUBeEPCAJIbHbIE y4eOHbIe AeiicTBUS

Ba3oBble Jiornueckue eiicTBus:

YMEHHUSI HCIIONB30BaTh MPHUEMBI JIOTHYECKOIO MBIIUICHUS TPH OCBOGHMM 3HAHMH: PAaCKPBIBATh CMBICIT
XMUMHUYECKUX MOHSITHH (BBIIEISITh MX XapaKTepPHbIC MPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C JIDYTUMHU TIOHSTHSIMH),
UCTIOJIb30BAaTh TIOHSATHS JJIsl OOBSCHEHHsI OT/ENbHBIX (DAKTOB W SIBJICHHH, BHIOMPATh OCHOBAHUS U KPUTEPUH IS
K1accu(UKAIMU XMMHUYECKHX BEIIECTB M XMMHUYECKHX PEAKIMH, YCTAHABJIMBATH NMPUYUHHO-CIIEJICTBEHHBIE CBSI3H
MEX1y OObEKTaMHM W3Y4EHUs, CTPOUTH JIOTMYECKHE PACCYXJIeHUs (MHIYKTUBHbIC, NCAYKTHBHbBIC, 110 aHAJIOIHH),
JIeNIaTh BHIBOJIBI U 3AKJIIOYCHNS,

yMEHHE IIPUMEHATH B MPOLECCE MO3HAHUS MOHATHUS (MPEIMETHbIE M METalpeAMETHBIE), CUMBOJINYECKHE
(3HAaKOBBIE) MOJEIM, WCIIONb3YEMbIE B XMMHUH, NPEOOpPa30BbIBATH IIMPOKO MPUMEHSEMbIE B XUMHHM MOJICIIbHbIC
NpeCTaBICHUS — XMMUYECKHI 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYEcKas popMyia U ypaBHCHHE XUMHYECKOH peakiuu
— TpHU pelIeHHH Yy4eOHO-NO3HABATENbHBIX 33Jad, C Y4ETOM OTHUX MOJEIbHBIX HPEICTaBICHUH BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbBIC IPU3HAKU M3y4aeMbIX OOBEKTOB — XUMUYECKHUX BELIECTB U XMMUUECKUX PEAKLUMH,
BBISBJIATH OOLIME 3aKOHOMEPHOCTH, IPHUYMHHO-CIICICTBEHHBIC CBS3M U MPOTUBOPEYUS B H3y4aeMbIX MpoLeccax M
SIBIICHUSIX.

Ba3zoBble ncciieioBaTesIbCKUe 1eiiCTBHS

YMEHHE HCIONb30BaTh IOCTABJICHHBIE BOMPOCH B KAUEeCTBE MHCTPYMEHTA IO3HAHMS, a TAKXKe B KauecTBE
OCHOBBI JU1s1 (HOPMHUPOBAHUS TUITOTE3BI IT0 IIPOBEPKE IPABMILHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

MIpUOOpETEeHNE OMblTa MO IUIAHHPOBAHMIO, OPraHMU3aLMKM U IPOBEICHUIO YUEHHUYECKHX AKCIICPHMEHTOB,
yMEHHE HaOIIoJaTh 3a XOJOM IIpoIecca, CaMOCTOATEIBHO IMPOTHO3HPOBATH €ro pPe3ynbTar, (HOpMYIHpOBAaTH
00001IeHNsT ¥ BBIBOIBI 0 pe3yJabTaTaM IPOBEAEHHOTO OMbITA, MCCIEAO0BAHMS, COCTABIATh OTYET O MPOJETAHHOM
paodore.

Pabora ¢ unpopmanueii:

yMEHHE BBIOMPATh, AHAJIM3MPOBATH W HMHTEPIPETHPOBATH HH(POPMALMIO Pa3NUYHBIX BHIOB M (HOpM
TIPE/ICTABICHNUS, TIOJTYIaEMYI0 U3 PA3HBIX HCTOYHMUKOB (HAYyIHO-TIOMYIIAPHAS JIUTEPATypa XUMHIECKOTO COJEPKaHM,
CIpaBOYHBIE TOCOOMs, pecypchl MHTepHeTa), KPUTHUYECKHM OICHMBATh HPOTHBOPEUMBYIO M HEJAOCTOBEPHYIO
WHPOPMAIIHIO;

yYMEHHE IPUMEHATh pa3InuHbIe METO/bI M 3aIIPOCHI IIPH IIOUCKE ¥ 0TOOpE MH(POPMALIUH ¥ COOTBETCTBYIOIINX
JIAHHBIX, HEOOXOAMMBIX JUISl BBITIOJHEHHS YIE€OHBIX M TIO3HABATEIBHBIX 33a4 ONPENeIEHHOr0 THIIA, TIPHOOpETeHNE
ombpITa B O0JACTH HCIIONIB30BAaHMSA HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJECHUE KYJIbTYpOM
aKTHBHOTO WCIOJNB30BAHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSITENBHO BBIOMPATh ONTHMANBHYIO (hopmy
TIPE/ICTaBICHNST MHPOPMAIMM W WUTIOCTPUPOBATH pEIIaeMble 3a/laui HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu (opmMamu rpaduKi 1 UX KOMOWHAIHAMU;

YMEHHE HCIONb30BaTh M AaHAIW3UPOBATH B IIpollecce YYEOHOW M HMCCIEIOBATENBCKON JEATEIbHOCTH
nH(pOpMANNIO O BIMSHUH MPOMBIIUICHHOCTH, CEIBCKOr0 XO3SHCTBA M TPAHCHOPTa HAa COCTOSTHHE OKPYKAIOIIEH
MIPUPOJIHOM Cpeabl.

KoMMyHHKaTHBHBIE YHHBePcAIbHbIe YueOHbIe NeiicTBUS:

YMEHHs 3aJaBaTh BOIPOCHI (B Xoxe auanora W (W) AWUCKYCCHH) IO CYIIECTBY OOCYKIaeMOH TEMBI,
(OpMyIHPOBATH CBOM MPEATIOKEHHSI OTHOCHTEIIFHO BBITIOIHEHHUS TIPETTOKESHHON 3a/1a4H;

YMEHHS TIPECTaBISATh TOMYYEHHBIE PE3YNIbTaThl MO3HABATEIBHON JEATEILHOCTH B YCTHBIX M ITHCBMEHHBIX
TEKCTax; JeNaTh MPE3CHTAIMIO PE3YJITATOB BBIMOJHEHUS! XMMHUYECKOTO SKCIEepUMeHTa (J1abopaTOpHOro OIIBITa,
71a00paTOPHON PAOOTHI MO MCCIIETOBAHUIO CBOWCTB BEIIECTB, YI€OHOIO IIPOEKTA);



yMeHHsI y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEILHOW M HCCIIEIOBATEbCKON
JIEATEILHOCTH TIPH PEIICHUN BO3HUKAIONIMX MTPOOJIEM HAa OCHOBE y4ETa OOIINX MHTEPECOB U COTTIACOBAHUSI ITO3HIINIH
(obcyxnennsi, oOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD», KOOPJIMHAIMS COBMECTHBIX [ECHCTBHH, OIpeacicHHe
KpPHUTEPHEB I10 OI[EHKE KauecTBa BBITIOTHEHHOH paOoThI U ApyTHE).

PeryasiTuBHbIe yHUBepcaabHbIe y4eOHbIe NeiicTBUS:

YMEHHUE CaMOCTOSTEIbHO ONPENENATh LENHU JIESITENbHOCTH, IIAHUPOBATh, OCYILECTBIIATh, KOHTPOJIUPOBAThH U
TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIESITENBHOCTD, BBIONPATh Harbosee 3(pdeKTHBHBIE CIIOCOOBI PEIIeHUs
y4eOHBIX M ITO3HABATEIbHBIX 3aJ[ad, CAMOCTOSITEIIbHO COCTABISITh WM KOPPEKTUPOBATH MPEATIOKEHHBIH aJlrOPUTM
JEUCTBUI TIPU BBINIOJIHEHUH 331aHUN C YIETOM TOIYUSHHS] HOBBIX 3HAHWI 00 M3y4aeMbIX OOBEKTaX — BEIECTBaX U
peaxiuax, OLIEHUBATh COOTBETCTBHE IOJIYYEHHOIO pe3yibTaTa 3asBICHHOM LEeNU, YMEHHE MHCIOIb30BATh U
aHAJIN3UPOBATh KOHTEKCTHI, IIPEAaraeMble B YCIOBUH 3aaHUI.

HNPEJIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yNbTaToB [0 OCBOSHHUIO 00S3aTENIbHOTO COJEpIKaHHs, YCTaHOBJICHHOTO JIaHHOM
(benepanpHO paboyeli MpOrpaMMOM, BBIICISIFOT: OCBOCHHBIC OOYUAIOIIMMUCS HAYYHBIC 3HAHUS, YMCHUS U CIIOCOOBI
JCUCTBUH, CIICIIUPHUCCKIE IS IPEAMETHOM 001acTH «XUMUSD, BUIII ICITCILHOCTH 10 TIOTYICHUIO HOBOT'O 3HAHUS,
€ro MHTEPIPETAINH, PEOOPA30BAHUIO U IPUMECHCHHIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHUTYAIIHSX.

K koHmy oOydenusi B 8 Kiiacce mpeMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaKaTh
c(OPMHUPOBAHHOCTh y OOYUAIOIIUXCSI YMEHHH:
PaCKpbIBATbL CMbICI OCHOBHBIX XUMHYCCKHUX MMOHSTH: aToM, MOJICKYJIa, XUMHUYECKH I QJICMCHT, MPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, CMECh (OHOPOHAS M HEOJHOPO/IHAsI), BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsI U MOJICKYJIsIpHAsT
Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JIOJNsS XMMHYECKOrO DJIEeMEHTa B COCAMHEHHH,
MOJISIPHBIA 00BEM, OKCHJI, KHCIIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHLIATEIIBHOCTh, CTENIEHb OKUCIICHHS, XUMUYECKast
peakuus, KIacCH(UKALMS PeaKIMil: peakun COSIUHEHUs, PEAaKMU Pa3JIoKEHUS, PeaKMy 3aMEIICHHUs, PeaKLUH
oOMeHa, 9K30- U PHAOTEPMHUYECKHE PEaKUUH, TEII0BOi 3((eKT peakiuu, SApo aToma, 3JIEKTPOHHBIH CIIoi aToma,
aTOMHasl OpOHTAaJIb, PAANYC aTOMa, XUMUYECKas CBA3b, MOJAPHAst M HENOJSPHAS KOBAJICHTHAs CBA3b, HOHHAS CBSI3b,
HOH, KaTHOH, aHUOH, PacTBOP, MAaccoBast J0JIsl BELeCTBA (TIPOLIEHTHAs! KOHLIEHTPALsI) B PaCTBOPE;
WITIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUUECKUX MOHATUH U IPUMEHSITh 3TH MOHSTHUS IIPU ONMHMCAHUU BEILIECTB
U UX [pEeBpALLEHUl;
HCIIONB30BAaTh XUMHUYECKYIO CUMBOJIUKY [UISl COCTaBJICHUSI ()OPMYJT BELIECTB M ypaBHEHUI XUMHYECKHUX PEaKLUii;
OIpe/IeTIATh BAJICHTHOCTH ATOMOB 2JIEMEHTOB B OMHAPHBIX COSIMHEHUX, CTCIICHb OKUCIICHHS JJICMEHTOB B OMHAPHBIX
COCMHEHUSX, PUHAUISKHOCTD BEIIECTB K ONPEAeNEHHOMY KIaccy COeOUHEHUH Mo (opMynaM, BHI XUMHYECKOH
CBs13U (KOBAJICHTHAS! M MOHHAs) B HEOPTaHWYECKUX COCIMHEHHSAX;
packpeiBaTh cMbica Ilepuonuueckoro 3akona [[. M. MenneneeBa: n1eMOHCTpUPOBaTh MOHUMAHUE MEPUOANYECKON
3aBUCHMOCTH CBOMCTB XMMHUUYECKHX 3JIEMEHTOB OT MX MOJOXKEHHs B [lepuoandeckoii cucteme, 3aKOHOB COXPaHEHUS
Macchl BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4€HUs], 3aKOHa ABOTraJipo;
OIMCBIBATh M XapaKTepH30BaTh TaOMMUHYI0 (hopMmy [lepronnyueckoi cucTeMbl XUMUYECKUX HJIEMEHTOB: Pa3inyaTh
TIOHATHUS «TJaBHasA moxarpymnmna (A-rpymma)» u «mobounas noarpymma (b-rpynma)y, mansie u OoJbIue TEPHOBI,
COOTHOCHTh 00O3HAuYECHUsI, KOTOpble nMeroTcest B Tabimie «llepnoaudeckas cucteMa XUMHUYECKHX 3JeMEHTOB Jl.
. MenzeneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTHKAMHU CTPOSHHS aTOMOB XHUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps s1pa,
o0111ee YHCII0 MIEKTPOHOB U PACIIPEACIICHNUE UX T10 JIEKTPOHHBIM CIIOSM);
KJIaCCU(HUIIIPOBATH XUMHYECKHE DIIEMEHTBI, HEOPIaHMYECKUE BEIIECTBA, XUMHIECKHE PEAKLUH (10 YHCITY H COCTaBY
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IT0 TEINIOBOMY YD PEKTY);
XapaKTepn30BaTh (OMUCHIBATH) OOIINE XUMHUECKHE CBOICTBA BEIIECTB PA3JIMUHBIX KIIACCOB, TIOATBEPIKAAsk OMUCAHUE
IIpUMepaMy MOJIEKYIISIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMHUECKUX PEaKINii;
MIPOTHO3UPOBATH CBOICTBA BEMIECTB B 3aBHCHMOCTH OT MX KAadeCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTEKAHUS
XMMHUYECKHX MPEBPAICHUN B Pa3INYHBIX YCIOBHUSX;
BBIYHUCIIATH OTHOCHTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BELIECTB, MAaCCOBYIO JIOJI0 XMMHUYECKOT 0O JIEMEHTa
110 (hopMysie COSMHEHN S, MACCOBYIO JOJTIO BEIIECTBA B PACTBOPE, IPOBOANTE PACUETHI 1O YPAaBHEHUIO XUMHUUIECKOH
peakuum;
MIPUMEHATh OCHOBHBIEC OIEPAIlMM MBICIUTENFHON JAEITEIbHOCTH — aHAM3 W CHUHTE3, CpaBHEHHE, 000O0IeHwe,
CHCTEMAaTH3aINIO, KJIACCH()UKAINIO, BBISIBICHHE TIPHUMHHO-CJICICTBEHHBIX CBA3EH — JIISl N3YUCHNUS CBOWCTB BEIIECTB
1 XUMHYECKHX PEAKIMH, eCTeCTBEHHO-HAYYHBIC METOJIbl TO3HAHUS — HaONI0JIeHNe, N3MEpeHne, MOJICITUPOBAHIE,
9KCTIEPUMEHT (pEaIbHBIN U MBICTICHHBIN);
CJIeIoBaTh MPAaBWIIAM TOJIB30BAHUS XUMHYECKOH TOCYAOH M J1ab0paTOpHBIM 00OpPY/IOBAaHHMEM, a TaKkKe MpaBHIaM
oOpalleHus ¢ BeeCTBAMH B COOTBETCTBHU C MHCTPYKIMSIMU TI0 BBITIOTHEHHUIO JTA0OPATOPHBIX XUMHUUECKHX OITBITOB
10 TIOYYEHHWI0 W COOMpPAHMIO Ia3000pa3HBIX BEIIECTB (BOJOpOJA M KHCIOPOJa), IPUTOTOBICHUIO PACTBOPOB C
OIpe/IeTIEHHON MacCOBOH /107eH pacTBOPEHHOTO BEIIECTBA, IIAHUPOBATH M ITPOBOIUTH XUMHUUECKHE KCIIEPUMEHTHI



0 PACIIO3HABAHUIO PACTBOPOB LIETOYEH U KUCIOT C TIOMOIIBEO HHANKATOPOB (JTaKMYC, (eHON(TaIenH, METHIOPaHK
U IpyTHe).

K xoHmy oOyuenumss B9 Kiacce mpeiMeTHbIE pe3yinbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTh
c(OpPMHUPOBAHHOCTH y OOYUAIOIINXCSI YMEHHH:
PacKpBIBaTh CMBICT OCHOBHBIX XMMUYECKUX TOHATHH: XMMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH, aHHOH,
MIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD, AJIEKTPOOTPUIIATEILHOCTD, CTETIEHh OKUCIICHUS, XUMUYECKast
peakuus, XUMHYecKasi CBsi3b, TEIJIOBOH A(PQEKT peakiuu, MoOjb, MOJSIPHBI 00BEM, pacTBOp, HJIEKTPOIHUTHI,
HEIJIEKTPOJIUTHI, 3JIEKTPOJIMTUYECKAsl HMCCOIMAIMS, PEaKIMH HOHHOTO OOMEHa, KaTaju3aTop, XHMHYECKOoe
paBHOBecHe, OOpaTHMbIe M HEOOpaTHMbIE PEAKIMH, OKUCIUTEILHO-BOCCTAHOBHUTEILHBIE PEAKIUH, OKHUCIUTEINb,
BOCCTAHOBUTEJb, OKUCIICHHE M BOCCTAHOBJIEHHE, aJUIOTPOINHs, aM(OTEPHOCTb, XMMHUUECKasl CBSI3b (KOBaJECHTHAs,
MOHHAsI, METAITMYECKas ), KPUCTAJUTNYECKasl pelIéTKa, KOPPO3HUsl METAaJLIOB, CIUIaBbl, CKOPOCTh XMMUYECKOH peaKiny,
nipesienibHO ponyctuMast kontenTpanus [1/1K Bemectsa;
WJLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUUECKUX MOHSITHH M IPUMEHSITh 3TH MOHSTHUS P ONHCAaHUU BELIECTB
W UX MPEBpaIICHHH;
HCIIOJIb30BaTh XMMHUUECKYIO0 CUMBOJIMKY JJIsl COCTAaBIICHUs (DOPMYIT BEIIECTB U yPAaBHEHUI XMMUUECKUX PEAKIIHIA;
OIPEJICIIATh BaJCHTHOCTh M CTENEHb OKUCICHUS XMMHUYECKHX JJIEMEHTOB B COCJMHEHMSX pa3IMYHOrO COCTaBa,
MIPUHA/UISKHOCTh BEHIECTB K ONPEACNEHHOMY KJacCy COeJAMHEHWH 1o ¢GopMyiaaM, BHI XUMHUYECKOH CBSI3H
(KoBaJIeHTHasl, MOHHAS, METAJUINYECKasi) B HEOPTaHWYECKUX COSTMHEHHSX, 3apsi/l HOHA 10 XMMUYEcKoi (opmyire,
XapaxTep Cpezibl B BOIHBIX PACTBOPAX HEOPTAaHMYECKUX COSAMHEHUH, THIT KPUCTAITMUECKOH PeIETKH KOHKPETHOT O
BEILIECTBA;
packpbsiBaTh cMbIch [lepuoanyeckoro 3akona JI. M. MenzeneeBa u AeMOHCTPUPOBATH €ro IOHUMaHKE: OIMCHIBATh U
XapakTepru3oBarh TaOmuuHyr0 (Gopmy [lepmoandeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB: Pa3iMyaTh MOHSTHUS
«rnaBHas noarpynma (A-rpynma)» u «mnodounas noarpymnmna (b-rpynmna)», Masbie U 00JbIIHe IEPHOJIbI, COOTHOCUTD
0603Ha'-ICHI/I$I, KOTOpPBIE€ UMCIOTCA B HepHO}lquCKOﬁ Ta6J'lI/IHC, C YHCJIOBBIMHU XapaKTCPUCTUKaAMU CTPOCHHSA aTOMOB
XMMHYECKHUX JJIEMEHTOB (COCTaB M 3apsi] sijipa, oOllee YKMCII0 3JEKTPOHOB M paclpelielieHne MX M0 JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB AJIEMEHTOB M MX COCIMHEHHI B Ipe/eax MajbIx
NIEPHO/IOB U TJIABHBIX MOATPYII € YYETOM CTPOEHHSI UX aTOMOB;
KJIaCCU(UIMPOBATH XUMHUYECKHE HIIEMEHTBI, HEOPIaHMYECKHUE BEIIECTBA, XUMUYECKUE PEaKMH (II0 YHUCITY U COCTaBY
YYacCTBYIOIINX B PEAKLHUH BEIIECTB, IO TEILIOBOMY 3(P(EKTyY, M0 M3MEHEHUIO CTENEHEH OKHUCICHUS XUMHYECKHX
9JIEMEHTOB);
XapaKTepHu30BaTh (OMHCHIBATE) OOIIME M CHCHU(PHUYECKHE XMMHYECKHE CBONHCTBA MPOCTBIX M CIOXKHBIX BEIIECTB,
MOATBEPXkK/Iasi ONMCAHWE NPUMEPAMH MOJEKYISPHBIX M HOHHBIX YPABHEHMH COOTBETCTBYIOIIUX XHMHUYECKHX
peakuuii;
COCTaBJIATh YPAaBHEHUS JIEKTPOJIIUTUYECKOW JUCCOLMALMU KUCIIOT, IIEJI0YEH U COJIEH, INOJIHBIE M COKpallEHHbIE
yYPaBHEHHs peaKInii HFOHHOr0 0OMeHa, YpaBHEHHS PEeaKIii, MOATBEPKIAIOLINX CYIIECTBOBAHUE I'EHETHYECKON CBSI3H
MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEICTBOM COCTaBJIECHHS 3JIEKTPOHHOIO
OajyaHca STHX peaKIuil;
IIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOCHHUS, BO3MO)KHOCTH MPOTEKAHUSI XMMHYECKHX
MIPEBPAIIEHUI B Pa3JINYHBIX YCIOBUSX;
BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MAaCCOBYIO JI0JIF0 XMMUYECKOT0 SIIEMEHTa
1o opmyiie COeTUHEHNS, MACCOBYIO JIONIO BEIIECTBA B PACTBOPE, IPOBOIUTE PACUYETHI 110 YPABHEHHIO XUMHUYECKOH
peaKuum;
co0JI01aTh TIpaBHiIa ITOJIB30BAHMS XMMUYECKOH MOCYH0H M J1abopaTOpHBIM OOOPYAOBAaHMEM, a TaKKe IpaBHIIa
oOpalneHus ¢ BEIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU TI0 BBITIOJIHEHHUIO JTa0OPATOPHBIX XUMUYECKUX OIBITOB
10 TIOTTYICHUIO ¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMUAKa M YIIIEKHUCIOT0 ra3a);
TIPOBO/INTD PEAKIINH, TIOATBEPKAAIOIINE KaUeCTBEHHBIH COCTAaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM
XJIOpU-, OpOMUI-, HOAU -, KapOoHAaT-, pocat-, cunukat-, cynbdaT-, THIPOKCUI-MOHBI, KATHOHBI aMMOHHUS ¥ HOHBI
N3Y4YEHHBIX METAIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHWYECKHX BEIIECTB;
MIPUMEHATh OCHOBHBIEC OIEPAIlMM MBICIUTENFHON JAEITETbHOCTH — AHAM3 W CHHTE3, CpaBHEHHE, 000O0IeHwe,
CHCTEMAaTH3alNIo0, BHISIBIICHNE MPUYNHHO-CIICICTBEHHBIX CBSI3€H — ISl M3YUCHUS CBOMCTB BEIECTB M XMMUYECKHUX
peaKnuii, ecTeCTBEHHO-HAy4YHBIE METOJbI MTO3HAHHS — HAOJIOJICHHE, M3MEPEHHE, MOAEINPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIH).

TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC



Ne HanmenoBanue paszienoB u TeMm KonmuectBo yacos OnekTpoHHbIE (IU(POBEIE)

/] MIPOrpaMMBbI Beero||Kontponshbie|[lpakTiueckue o0pa3oBaTeNbHbIE PECYPCH

. pabotsl paboTsI

Pazgea 1. IlepoHayanbHbIie XUMHUYECKHE IOHATHS |

1.1||Xumus — BakHas 00JIaCTh 5 BBEJIUTE 2 [[BubmuoTeka [TOK

€CTECTBO3HAHMS U ITPAKTHUECKOM 3HaYeHUe https://m.edsoo0.ru/7f41837c]]

| ||nesrenbHOCTH YenoBeka

1.2||BemecTBa 1 XUMHUYECKUE PEAKITHA 15 1 BBEJIUTE [[bubmuoTeka [TOK

| 3HadeHue |https://m.edsoo.ru/7f41837c]]

|Z[06aBHTL CTPOKY |

|I/IToro 10 pasjeny || 20 || |

|Paszle.11 2. BaxHelimue npeAcTaBUTE I HEOPraHNYeCKUX BeleCTB |

2.1||Boznyx. Kucnopon. ITonsrue 06 6 BBEJHTE BBEJHTE [[bubmumorexa LIOK

| |loxcumax 3HaYEHHE snadyenune ||https://m.edsoo.ru/7f41837¢]]

2.2||Bomopon.ITonsiTre 0 KHCIOTaX U COJSX 8 BBEJIUTE 1 [[BubmuoTeka [TOK

| 3HaYEHHE https://m.edsoo.ru/7f41837c]]
.3||Bona. PactBopsl. [lonsitue 06 5 1 1 [[bubmumorexa LIOK

| |locHoBanumsX https://m.edsoo.ru/7f41837c]]

2.4||OcHOBHBIE KJTACCHI HEOPraHUYECKUX 11 1 1 [[bubmuoTeka [IOK

| ||coenunennii https://m.edsoo.ru/7f41837c]]

|2106aBI/ITb CTPOKY |

|I/IToro 10 pasjeny || 30 ” |

Paznen 3. Ilepuoauyeckmii 3axkon u Ilepuonnyeckasi cuctema xummudeckux nemenToB /I. 1. Menneneesa.
CTpoeHne aToMOB. XUMHYeCKasi CBsI3b. OKHCINTEIHHO-BOCCTAHOBUTEIbHbBIE PeaKIHH
3.1||[Tepuoauyeckuii 3aKoH U 7 BBEJIUTE BBEJIUTE [[Bubmuoreka IIOK
INeproauueckas CHCTEMa XUMHYECKUX 3HAYEHUE sgauenue | |https://m.edsoo.ru/7f41837c]]
snemenToB /. YI. Menneneena.
| ||Ctpoetue atoma
3.2|| Xumuueckas cBsi3b. OKUCIUTENBHO- 8 1 BBenure  ||[[bubmamorexa LIOK
| |[BoccTaHOBHTENBHBIE PEAKIMH sgauenue ||https://m.edsoo.ru/7f41837c]]
|I[o6aBI/1TL CTPOKY |
Uroro no pazneny 15 [[Bubmuorexa LIOK
https://m.edsoo.ru/7f41837c]]
|I[o6aBI/ITL MOJYITb |
|I[o6aBI/1TL paznen |
PesepBHOE Bpems 3 BBEIIUTE BBEIIUTE [[Bubmmoteka [TOK
3HAYEHUE sgauenue | |https://m.edsoo.ru/7f41837c]]
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOI'PAMME
9 KJIACC
No HanmeHoBaHme pa3enoB u TeMm KommgectBo gacos DnexTpoHHBIE (TU(POBHIE)
I/ TIPOTPaMMBI Beero|[Kontponshbie|[[lpakTiaeckue 00pa3oBaTeNBHBIE PECYPCHI
|| paboTst paboThr
Pa3nen 1. BemecTBO U XMMH4YECKHe pPeaKIUM |
1.1||IToBTOpeHne U yriTyOJIeHIE 3HAHUMA 5 1 BBEJITE [[bubmuorexa LIOK
| ||ocHOBHBIX pa3nenoB Kypca 8 kiacca sgauenue | |https://m.edsoo.ru/7f41a636]]
1.2||OcHOBHBIE 3aKOHOMEPHOCTH 4 BBEIIUTE BBEJIUTE [[bubmuoTexa [IOK
| ||xummndeckux peakumid 3HAYEHHUE sHaueHue ||https://m.edsoo.ru/7f41a636]]
1.3||9aexTponuTHdeckast JUCCOIHUATIHS. 8 1 1 [[Bubnmoteka [TOK
| ||[Xumudeckue peakumu B pacTBopax https://m.edsoo.ru/7f41a636]]

|I[06aBI/ITL CTPOKY
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Ne HaumeHoBaHue pa3/ieyioB u TeM | KomnmuectBo yacos OnexTponHbIe (LUPPOBEIE)
n/n MPOrpaMMBbl Beero|[Konrposshbie|[Ipaxtudeckue obpa3oBaTesbHbIC PECYPCHI
. pabotsl paboTsI
|I/ITOr0 10 pa3feny || 17 || |
|Pa311en 2. HemeTa/Labl M UX COeIMHEHHUS |
2.1||O6mast xapaKTepuCTUKa XMMUYECKHX 4 BBEJHTE 1 [[bubmmorexa LIOK
| |]pnementos VIIA-rpynmei. I"asorenst 3HaYeHUe https://m.edsoo.ru/7f41a636]]
2.2||O6mmast xapaKTepUCTUKa XMMUYECKIX 6 BBEJHTE BBEJHTE [[bubmmorexa LIOK
anemenToB VIA-rpynmer. Cepa u eé 3HaYEHHE 3navyenue (|https://m.edsoo.ru/7f41a636]]
| ||coennnenust
2.3||O0mas xapakTepUCTUKa XUMUICCKUX 7 BBEJIUTE 1 [[BubmuoTeka [TOK
aeMeHToB VA-rpymimbl. A3ot, Gochop u 3HaYEHHE https://m.edsoo.ru/7f41a636]]
| ||ux coenunenus
2.4||O61mas xapaKTepUCTUKa XMMUYECKUX 8 1 2 [[Bubmunorexa LIOK
aneMenToB [VA-rpynmel. Yriaepon u https://m.edsoo.ru/7f41a636]]
| ||KpeMHuii u uX coeMHeHHs
|J106aBHTL CTPOKY |
|I/ITOFO 0 pa3aeiy || 25 ” |
|Pa311e.11 3. MeTa/uibl U MX COeIHHEHHsI |
3.1||O6mme cBoiicTBa METAIIOB 4 BBE/IUTE Beenute  ||[[bubnnorexa [JOK
3HaYEHNE 3navyenne (|https://m.edsoo.ru/7f41a636]]
3.2 ||Baxneiimme MeTasuibl U UX coenquHenus || 16 1 2 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41a636]]
|I[o6aBI/1TL CTPOKY |
|I/IToro 10 pasjeny || 20 || |
|Pa3ne.11 4. XumMus v oKpy:Kawuas cpeaa |
4.1||BemmectBa U MaTepuansl B KU3HHA 3 BBEINTE BBEINTE [[Bubmuoreka IIOK
yeJloBeKa 3HAYEHUE sgauenue | |https://m.edsoo.ru/7f41a636]]
II[o6aBI/1TL CTPOKY |
II/ITOFO 0 pasneny “ 3 || |
II[o6aBI/ITL MOJYITb |
II[o6aBI/1TL pazzen |
PesepBHOE Bpemst 3 BBEIHTE BBEIUTE [[bubmuoreka IIOK
3HAYEHUE sgauenue | |https://m.edsoo.ru/7f41a636]]
OBHIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOTPAMME
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