MMHUCTEPCTBO NPOCBELIEHUSI POCCUICKOM
OEJEPAIIUN
KomuTeTr 00pa3oBaHusi, HAYKH U MOJIOAEKHOM MOJTUTHKH
Bouarorpaackoii o61actu BopommnjioBckoe TeppuTopuaibHoe
ylpasBJieHHe JelapTaMeHTa 1o 00pa30BaHNIO

aaMuHucTpauuu Boarorpaaa

MOY OLI Ne 104

PACCMOTPEHA COI'NTACOBAHA YTBEPXJIEHA
PykxoBoaurens MO 3amecTuTenb Hupexrop MOY OIII
IUpEKTOpa Ne 104
Kupnamosa 1.B.
IIporoxon Nel ot «27» 08 Jpimaesa M.IO. JIemmaps E.B.
2025 IIporoxos Nel ot «28» 08  IIpuxa3 Ne 113 ot «29» 08
2025 . 2025 .
PABOYAS ITPOI'PAMMA
(ID 8970919)

yueOHoro npeamera «Xumusi. bazoBbliii ypoBeHb»

115t oOyyaromuxcs 8 — 9 kimaccon

ropoxa Boarorpan 2025
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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMmMa o XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
COCTaBJIeHa Ha OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTenpbHONl  IpOrpaMMbl  OCHOBHOTO  OOmIero  00pa3oBaHMs,
npeactaBieHHbix B @I'OC OO0, a Takxke Ha OCHOBE QenepanbHOi
paboueil mporpaMMbl BOCHUTAHUS U C YYETOM KOHIIENIUU MPENOIaBaHus
y4eOHOTO TpenMera «XuMus» B 00pa30BaTENbHBIX OpraHU3AIMIX
Poccuiickon @enepannmn.

[Iporpamma 1o XMMHUM JAET TPEACTABICHHE O UENsIX, O0OIen
cTparerud  OOyYeHHS, BOCIHTAHHS ¥  Pa3BUTHS  OOyYarOIIUXCS
CpencTBaMM  y4yeOHOro TpeIMeTa, yCTaHaBIMBaeT  00s3aTeIbHOE
IPEAMETHOE COACPKAHUE, MPEIyCMATPUBAET PACHPEACICHUE €ro I0
KJlaccaM U CTPYKTYpPHpPOBaHHE MO pasjiesaM U TeMam MpOorpaMMbl IO
XUMUH, ONPEIETSET KOJIMUYECTBEHHBIE U KAUYECTBCHHBIE XapaKTEPUCTUKU
CoZlepKaHUsl, PEKOMEHAYEMYIO MOCIEA0BATEIBHOCTh N3YUYEHUSI XUMUU C
Y4ETOM MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKHU
y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs,
OnpeaeNsieT BO3MOXXKHOCTU NpeaMeTa UId peanu3aluud TpeOOBaHUN K
pe3yibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTeNIbHOW MpOTpaMMbl Ha
YpOBHE OCHOBHOro o00I1ero oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbTaTaMm OOy4YeHHs XMMUU Ha YPOBHE LEJed M3ydyeHHs] MpeaIMeTa U
OCHOBHBIX BUJIOB Y4eOHO-IT03HABATEIHHON ACSITEIbHOCTH 00yYarOIIEerocs
10 OCBOCHHUIO Y4€OHOTO COACpKAHMUSL.

3HaHWEe  XMMHUU  CIY>KUT  OCHOBOM Uil  (pOpMUPOBAHUS
MHUPOBO33pEHUsI 00yYarOUIErocsi, €ro MpeJCTaBIECHU O MaTepuaIbHOM
CIMHCTBE MHUpPA, BAXHYI pOJb WrpaloT QGOopMUPYEMbIC XUMUEH
NPEICTAaBICHUS O B3aMMOIPEBPAIICHUSIX OJHEPTUU M 00 DBOIIOLUU
BELIECTB B TMPHUPOAE, O MYyTIX pelIeHus TII00albHBIX MpodsieM
YCTOWYMBOIO pa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOM, IHEPreTHUECKOM,
MUIIEBOM U SKOJIOTMYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHECHHUS.

N3yyenne xumunu:

CIIOCOOCTBYET peajii3ali BO3MOXKHOCTEW Il CaMOpa3BUTUSA U
dbopMupoBaHUs KyJIbTYpbl JUYHOCTH, €€ 00mer u (yHKIIMOHATBHOMN
IPaMOTHOCTH;

BHOCUT BKJaJd B (GOPMHUPOBAHHE MBIIUICHUS U TBOPUYECKHX
CroCcOOHOCTEeW 00yYaromIMXcs, HABBIKOB UX CaMOCTOSATEIbHON yueOHOM
NEeSATENbHOCTH, HKCIEPUMEHTAJIbHBIX W HCCIEI0BAaTEIbCKUX YMEHUH,
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HEOOXOJMMBIX KaK B MOBCEIHEBHOW KM3HHU, TaK U B MPOPECCUOHATBHON
NEeSTENbHOCTH;

3HAKOMHUT €O CHEUU(UKOW HAy4YHOrO MBIIUICHHS, 3aKIaJbIBacT
OCHOBBI IIEJIOCTHOTO B3IVISIIA HA €AMHCTBO MPUPOJABI U YEJIOBEKA,
SBJISIETCSI OTBETCTBEHHBIM 3TalloM B (OPMUPOBAHUU ECTECTBEHHO-
HAy4YHOU TPaMOTHOCTH O0YYaIOIUXCS;

CIOCOOCTBYET  (OPMHUPOBAHUIO IIEHHOCTHOTO  OTHONIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUAM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOM
BKJIaJ] B 9KOJOrMYecKoe 00pa3oBaHUe 00ydarommxcsl.

JlanHbple HampaBiieHHsT B OOYYEHHMM XUMHUU OO0ecHedyuBaroTCs
cneuu(UKOl CoAep)KaHusl Y4YeOHOro MNpeaMera, KOTOpPbIM SBIAETCA
NEearorH4ecKy aJaiTUPOBAHHBIM OTpaKeHHEeM 0a30BOM HayKH XMMHHU Ha
ONpEEIEHHOM dTalle €€ pa3BUTHA.

Kypc xumMuum Ha YypOBHE OCHOBHOTO 0OmIero oOpa3oBaHus
OpUEHTHUPOBAH Ha OCBOEHHE OOYYAOIIMMUCS CUCTEMBI IEPBOHAYAIBHBIX
NOHATUM XUMHUHM, OCHOB HEOPraHWYECKOM XUMHUH M HEKOTOPBIX
OTJEIbHBIX 3HAYNMBIX IIOHATUNA OPraHUYECKON XUMUH.

CtpykTypa coaep:kaHusi IporpaMmbl MO0 XUMHUU COPMHUPOBAHA HA
OCHOBE CHUCTEMHOro moaxoja K e€ wusyueHuto. CopaepxaHue
CKJIQ[bIBAETCSI W3 CHUCTEMBl MOHATHA O XHMHUYECKOM 3JIEMEHTE H
BEIIECTBE U CHUCTEMbl NOHATUH O XuMHUYecKod peakuuu. O6e 3Tu
CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI MO MPHUHIUITY MOCIEA0BATEIBHOIO
pa3BUTHs 3HAHWU HAa OCHOBE TEOPETUYECKUX IPEACTABICHUI Pa3HOIro
YPOBHS:

—  aTOMHO-MOJIEKYJISIDHOTO  y4€HMS  KaKk  OCHOBBI  BCErO
€CTECTBO3HAHUS;

— Ilepnommueckoro 3axona JI. M. MeHneneeBa Kak OCHOBHOIO
3aKOHAa XMMHH;

— YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOH CBA3H;

— MpPEeJCTaBICHUN 00 JIEKTPOIUTHYECKONW JUCCOLMAIIMY BEIIECTB B
pacTBOpax.

TeopeTnyeckre 3HaHUSL paCCMATPUBAIOTCS HA OCHOBE SMITMPUYECKU
IOJyYEHHBIX M OCMBICIEHHBIX ()aKTOB, pPa3BUBAIOTCS IOCIEA0BATEIBHO
OT OJHOTO YpPOBHS K JPYromy, BBINOJHSSA (PYHKIUU OOBSICHEHHUS U
IPOrHO3UPOBAHUS CBOMCTB, CTPOCHHSI U BO3MOYKHOCTEN MPAKTHYECKOIrO
NPUMEHEHUS U TIOJYUYECHHS U3y4YaeMbIX BEILIECTB.

OcBoeHME MpOrpaMMbl MO0 XMMHUU CHOCOOCTBYET (POPMHUPOBAHHUIO
IIPEICTABJICHUS O XUMUYECKON COCTABIIAIOIIECH HAyYHOU KapTUHBI MUpPA B
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JIOTUKE €€ CUCTEMHOW MPUPOJIbl, HEHHOCTHOTO OTHOLICHUS K HAYYHOMY
3HAHUIO U METOJlaM MO3HaHuA B Hayke. M3yueHue XuMHuM MPOUCXOAUT C
IPUBJICYCHUEM 3HAHUM W3 paHEEe M3YyUYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Puszuka. 7 Kiacey.

[Ipu u3yueHun XUMHH TPOUCXOAUT (HOPMHUPOBAHKE 3HAHUNA OCHOB
XUMUYECKOM HayKd Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHMS,
PAKTUYECKON NI€ATEIbHOCTH YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOWM  KyJbTYphl. 3ajada y4dyeOHOro TMpeaMeTa COCTOWT B
(GbOpMHUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUW — BaKHEHIIMX (haKTOB,
MOHSATUM, 3aKOHOB M  TEOPETHUYECKUX  IMOJOXKEHUH, JOCTYIHBIX
0000IIEHHIT  MHUPOBO33PEHUYECKOTO  XapakTepa, s3blka HayKH, B
NPUOOIICHNN K HayYHBIM METOJaM MO3HAHUS MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX DPEaKiui, B (OPMUPOBAHUU U PA3BUTHHU TMO3HABATEIHHBIX
YMEHUM U WX NPUMEHEHUM B Y4YEOHO-NO3HABATEIbHOU U y4eOHO-
UCCJIEIOBATEIbCKOM JESTENbHOCTH, OCBOCHHMHM MpaBUil OE30MMacHOro
oOpallieHus ¢ BeIIeCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipu u3ydyeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHuUs
BaYKHOE 3HAYEHHUE MPUOOPENU TaKue LEH, KaK:

— (hOpMHUPOBAHNE UHTEIJIEKTYAIbHO PA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIbHOMY MPUHSATHIO
pelIeHnii, CrocoOHOW ananTUpoBaThCsi K  OBICTPO  MEHSIOMIMMCS
YCJIOBUSIM >KU3HHU;

— HaIlpaBJIEHHOCTb OOYYEHHUS Ha CHCTEMAaTHYE€CKOE NPHOOIICHUE
oOydJaronmxcsi K CaMOCTOATEIHHOM IM03HABATEIbHOW JIeATEeIHLHOCTH,
HAy4YHbIM METOJaM MO3HaHUs, POPMUPYIOIIMM MOTHBALIUIO U PAa3BUTHE
CIIOCOOHOCTEH K XMMHH;

— o0ecrieyeHHE YCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO
0OyYaroIMMUCSL OIbITa Pa3HOOOpPA3HOW JESITENbHOCTH, IO3HAHHUS U
CaMOTO3HAHUS, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUH),
UMEIOIIMX  YHUBEpPCAIbHOE  3HAYEHUE JUIS  Pa3MYHBIX  BHUJOB
NEeSTENbHOCTH;

— (¢dopmupoBanue o0O0mmEeH (YHKIIMOHATLHOH W ©CTECTBEHHO-
HAyYHOW T'PaMOTHOCTH, B TOM YHCIIE YMEHUU OOBSCHSATH U OIEHUBATH
SIBJICHUSI OKPYKAIOLLIET0 MHUPA, UCIONb3YSl 3HAHUS U ONBIT, MMOITYUYEHHBIE
OpyU M3yYEHUU XUMHUH, TPUMEHITh HUX TMPU PEUIEHUU MpodJieM B
ITOBCETHEBHOM KU3HU U TPYIOBOU JI€SITEIbHOCTH;

— (popmupoBanue y oOydaroumxcsi TyMaHUCTHYECKUX OTHOIICHHH,
MOHUMAHMS  IIEHHOCTH  XUMHUYECKMX 3HAaHUM Il BBIPAOOTKHU
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AKOJOTUYECKH I€J€CO00pa3HOro TMoBeAeHUsT B OBITY U TPYIOBOM
NESATeTbHOCTU B IIEJISIX COXPAHEHUsI CBOETO 37I0POBbSl M OKpPYIKaroIIeH
IIPUPOTHOM CPENBI;

— pa3BUTHE MOTHBAllMM K OOY4YEHHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIMTAaHUI0O Ha  OCHOBE  YCBOCHHUS
00111eueIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduiIs U HAMIPABICHHOCTH JIallbHEHIIEro o0yueHus.

OO611ee 4KciIO YacoB, OTBEAEHHBIX JIJI U3YYCHHS] XUMUU HA YPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiacce — 68
yacoB (2 Jaca B Hefiento), B 9 kiacce — 68 yacoB (2 yaca B HECIIO).
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COIAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaNIbLHBIE XUMUYECKHE TOHATHS

[Ipenmer xumMuu. Poiib XMMHM B KU3HM YEJIOBEKAa. XHUMHS B
cucteMe Hayk. Tena u BemectBa. OU3NYECKHME CBOMCTBA BELIECTB.
ArperatHoe cocrosiHue BewnlecTB. [loHATHE O MeTOJax IIO3HAHMS B
xuMun. YucTeie BemecTBa 1 cMecu. CriocoObl pa3eieHus: CMeceil.

ATOMBI ¥  MOJIEKYJIbl. XUMHYECKUE 3JIeMEHThl. CHUMBOJIBI
XUMUYECKUX 3JeMeHTOB. IIpocTeie W cloXXHBIE BenlecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass Qopmyna. BaneHTHOCTP aTOMOB  XMMHYECKHX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOCHUTENbHAs
aToMHasg Macca. OTHOCHUTENIbHAsT MOJIEKYJIsIpHass macca. MaccoBast 1omis
XUMHUYECKOT'0 3JIEMEHTA B COEJUHEHUU.

KomnuectBo BemecrBa. Mons. MonsipHas Macca. B3anmocss3b
KOJIMYECTBA, MACChl M YHWCIIA CTPYKTYPHBIX €IMHUI] BEHIECTBA. Pacuérbl
1o ¢hopmysiaM XUMHUYECKUX COETUHECHUM.

dusnueckue U XUMUYECKHUE SIBICHUS. XUMHUYECKas peakius U e€
NPU3HAKU. 3aKOH COXPAHEHUSI MACChl BEIIECTB. XUMUUYECKUE YPABHEHUSI.
Knaccudukanus XuMuueckux peakiuil (COeIUHEHUs, pa3IoKEeHHUS,
3aMelIeHus, 0OMEeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW TIOCYJOi, TMpaBuUjaMu padOThl B
nabopatopun U npuémamu  oOpaieHus ¢ JabOpaTOpPHBIM
000pyI0BaHUEM, U3YUYEHUE U ONHKCAaHUE (PU3NYECKHX CBOWCTB 00pa3lioB
HEOPraHWYECKUX BEILECTB, HaOM0AeHNE (pU3ndecKux (IJIaBJIEHUE BOCKa,
TasHUE JIbJIa, PACTUpPAHUE caxapa B CTYNKE, KUIEHUE U KOHICHCAIIMS
BOAbI) M XHMHYECKMX (TOpeHHE CBEYH, TMPOKAJUBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICHCTBHUE MeJla C KUCJIOTOW) SIBICHHM, HAOII0IeHNE 1
ONHUCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiui (pa3iokeHue
caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOpUIOM Oapus,
paznoxxkenne ruapokcuaa menu (II) mpu HarpeBaHuu, B3aMMOJEHCTBHE
xene3a ¢ pactBopoM conu meau (1), uzydyenuwe crnocoOOB pazieneHus
CMeced: ¢ TIOMONIbI0 MarHuTa, (WIBTPOBAaHWE, BBITIAPUBAHUE,
JUCTWILUIALNS, XpoMaTorpadus, TPOBEICHUE OUYUCTKH IMOBAPEHHOM COJIH,
HAOJIIOZICHWE M ONHUCAaHHME  pe3yJbTaTOB  NPOBEJICHUS  OIbITa,
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WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHHE MOJEeH
MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe/ Il HEOPraHMYeCKNX BellecTB

Bo3ngyx — cMech razoB. CoctaB Bo3zmyxa. Kucnopoa — siaeMeHT u
npocroe BemecTBo. HaxoxaeHue kuciopoja B npupojie, Gpusudeckue u
XUMUUYeckue cBoicTtBa (peakuuu ropenus). Oxcuawl. [IpuMeneHue
kucinopoga. CnocoObl TMOMyYEeHHs KUCIOpOJa B JIabopaTopuu H
npombilieHHOCTH. KpyroBopor kuciopona B npupoae. O30H —
aJUIOTpOIHAs MOAUUKAIIIS KACTOPOaa.

TeroBoit 3 (PexT XUMUYECKON peakuuu, TePMOXUMHUYECKUE
YPaBHEHUS, DK30- U JIHAOTEPMUYECKHE pPeEaKuuu. TOIMIMBO: Yyroibp M
MeTaH. 3arps3HeHHe BO3JyXa, YCWJEHHWE MapHUKoBoro 3ddekTa,
pa3pyLI€HHUE 030HOBOTO CJIOA.

Bonopoa — saneMeHT u mpocToe BemecTBo. Haxoxaenune Bogopoia B
npupojie, GU3NYecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI
nony4deHus. Kucimotel u conu.

Mounsipablit 00bEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPAaBHEHHUSIM.

dusznueckue CBOMCTBA BOIbI. Boja kak pactBopurenb. PacTBopsl.
HacpimieHHbIle 1 HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B
BoJle. MaccoBas 11071 BEIIECTBA B PACTBOpPE. XHMHUYECKUE CBOWMCTBA
BoAbl. OcHOBaHusA. Poib pacTBOPOB B MPHUPOAE M B KU3HU YEIOBEKA.
KpyroBopot BozbI B npupoze. 3arpsA3HeHne NpupoaHbIX Boa. OxpaHa u
OYMCTKA MIPUPOAHBIX BOJ.

Knaccuduxarus HEOPraHUYECKUX COEMHECHUM. Oxkcuapl.
Knaccudukanus oxcuaos: coneobpasyromire (OCHOBHBIE, KHCIOTHBIE,
amdorepHbie) U  HecojeoOpasyromue. HomeHknaTypa  OKCHIOB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHrne OKCuIoB.

OcHoBaHus. Knaccudukanuys OCHOBAaHUM: IEI0YHN u
HepacTBOpUMbIE OcHOBaHUs. HoMmeHkaTypa ocHOBaHM. PU3NUECKUE U
XAMUYECKHUE CBOMCTBA OCHOBAHUM. [loyyeHrne OCHOBaHUN.

Kucnorel. Knaccudukamuss xucnor. Homenkinatypa KHCTOT.
OuU3NYECKne U XUMUYECKHE CBOMCTBA KUCIOT. P/l aKTUBHOCTH METAILIIOB
H. H. bekerosa. [lonydyenue Kucior.

Conn. Homenkinarypa coneid. @u3n4eckue u XUMUYECKHUE CBOMCTBA
conen. [TomyueHue coieil.

l'enernueckass  CBSI3p  MEXAYy  KJIacCaMM  HEOPTaHUYECKUX
COE€IMHEHU.

Xumuueckuii IKcnepumenm:
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KAUuEeCTBEHHOE OMNPENIEIICHUE COAECpKaHUsl KHCIOPOJAa B BO3AYXE,
noJiyueHue, cooupanue, pacliosHaBaHUE M U3yUYEHHE CBOMCTB KUCIOPO/a,
HaOIOJICHUE B3aWMOJECUCTBUS BEHIECTB C KHUCIOPOJOM U  YCIIOBHS
BO3HUKHOBEHUSI M MpEKpalleHUs] ropeHus (mokapa), O3HAKOMIICHHE C
oOpasliaMu OKCHOB M ONHCAHHE UX CBOWMCTB, MOJy4YEeHHE, COOMpaHHUE,
pacrio3HaBaHME€ W H3Y4YE€HHE  CBOMCTB  Bojopoja  (TOpeHue),
B3auMojieiicTBue Bojopojga ¢ okcugom wMeau  (II)  (Bo3mokHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HaOMIOEHNE OO0pPa3I[0B BEIIECTB
KOJIMYEeCTBOM 1 MOJb, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOpEHUs
BEIIIECTB C PA3JIMYHON PACTBOPUMOCTHIO, MPUTOTOBJICHUE PACTBOPOB C
ONpPENEIEHHONM  MAacCOBOM  JOJIEM  pAacTBOPEHHOTO  BENIECTBA,
B3aUMOJICHCTBUE BOJBI C METAJUIaMH (HATPUEM U KaJbLIIEM) (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), UCCIIEJOBAHUE o0pasioB
HEOPTraHUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAOJIOICHUE U3MEHECHUS
OKpPACKH HMHIUKATOPOB B PACTBOpPAX KHUCIOT W IIEJIOYEH, H3YUYCHHUE
B3auMojercTeuss okcuna menu (II) ¢ pacTtBopoM cepHON KHUCHOTHI,
KHCIOT C  MeTajulaMd, peaklUWil  HEeWTpanu3aluu, I[OJy4YeHUE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO MeTauia JPYyTUM U3
pacTBOpa COJIM, PEHIEHWE OSKCIEPUMEHTAIbHBIX 3aJad 10 TEME
«BaxkHenme Ki1acchl HEOPraHMYECKUX COCAUHEHUI.

Hepuoauueckuii 3axkoH u Illepruognyeckas cucreMa XUuMHYECKHX
yiemenToB JI. M. MenpaeneeBa. CtpoeHue aTomMoB. XHUMHYECKaA
cBsi3b. OKHC/INTETBHO-BOCCTAHOBUTEIbHBbIE PeaKIIUU

[lepBble TOMBITKH KJIACCH(UKAIMA XUMHUYECKHX JJIEMEHTOB.
[lonsitTue o0  Tpynmax  CXOOHBIX  DJIEMEHTOB  (IIEJIOYHbIE |
HIEJI0OYHO3EMENTbHBIE METaJUIbl, TaJOTe€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yoT aMm(pOTEPHBIE OKCUIBI U TUIPOKCU/IBI.

[lepuonnueckuit 3akoH. Ilepuoamyeckass cucremMa XHUMUYECKUX
anemenToB JI. . MenneneeBa. KopoTkonepuoaHasi U JJIMHHOIIEPUOAHAS
dbopmer  [lepuognueckoit cucrembl xXuMuueckux sjemeHTtoB J[. .
MenpneneeBa. Ilepuonsl u rpynnbl. OU3HYECKUNA CMBICT MOPAIKOBOTO
HOMEpa, HOMEPOB MEPHOJIa U TPYIIIbI SJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tonbl. DIEKTPOHBI.
CtpoeHue HJIEKTPOHHBIX 000JOYEK aTOMOB IMEpBbIX 20 XUMHUYECKUX
snemeHToB  Ilepmoamueckoir  cucrembr . WM.  Mengeneena.
XapakTepuUCTUKa XHWMHYECKOTO »JJIEMEHTa [0 €ro IOJIOKEHUIO B
[lepuonnueckoint cucreme . 1. Menneneena.
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3aKOHOMEpPHOCTH HW3MEHEHHsS pajuyca aTOMOB XUMHUYECKHUX
3JIEMEHTOB, METAINTMYECKUX U HEMETALIMYECKUX CBOMCTB IO TpyniaM U
MEPUOJIaM.

3nauenue Ilepumoamueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI
XUMUYECKUX DJJIIEMEHTOB JId pa3BUTUS Hayku u npaktuku. . W
MenpeneeB — y4€HbIN U TPAKIAHUH.

Xumuyeckasi cBsizb. KoBaneHTHast (MoisipHasi ¥ HETOJIIPHAsI) CBSI3b.
DIIEKTPOOTPULATETLHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
[Ipouiecchl  OKUCIEHUS M BOCCTaHOBJIEHMsA.  OKUCIAMTENU WU
BOCCTaHOBHTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpaslloB  BEIIECTB  METAIOB W HEMETaJUIOB,
B3aUMOJICHCTBUE THUIPOKCHA ITUHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH,
MPOBEJECHNE OMbITOB, WUIIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIIBHO-
BOCCTAHOBUTENBHBIX  peakiui (TopeHue, peakluu  Ppas3ioKeHUs,
COEJTMHEHU).

Mescnpeomemmuoie cea3u

Peanuzanust MexnpeaMETHBIX CBA3€H MPU HU3yYCHUU XUMHUU B 8
KJIACCe OCYIIECTBIISIETCS] YEPE3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-
HAay4HBIX TOHATHI, TaK W TOHATHUM, SBISAIOIIMXCS CHUCTEMHBIMHU IS
OT/ICJIbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0uue ecTecCTBEHHO-HAYYHbIC TMOHSTHUS: HAYYHbIN (DaKT, TUNIOTE3a,
TEOpUs, 3aKOH, aHallu3, CHUHTE3, KIaCCHU(PUKAIUS, TEePUOIUIHOCTD,
HAOJIIOICHUE, JKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEpPEHUEe, MO/IEb,
SIBJICHUE.

®duznka: MaTepusi, aToM, FIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/I,
U30TOIBI, PAJAHUOAKTUBHOCTb, MOJIEKYJA, DJJIEKTPUUYECKUN  3apsf,
BEIIIECTBO, TeJlo, OOBEM, arperaTHoe COCTOSIHHME BeIleCTBa, ra3,
bu3nYecKre BETUYUHBI, €AMHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/IHI,
Counre.

buonorus: porocunres, aApixanue, ouocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MTOPOIbI,
MOJIE3HbIE UCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMH4YeCKasi peaKkuus

[Tepuonuueckuit 3akoH. Ilepuoguyeckas cucTeMa XUMHUYECKUX
anemenToB JI. M. MenneneeBa. CtpoeHre aTtOMOB. 3aKOHOMEPHOCTH B
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W3MECHECHUN CBOWCTB XMMHUYECKUX BJIEMEHTOB IIEPBBIX TPEX IMEPUOIOB,
KIS, KalblUsl M HUX COCAUHEHUHW B COOTBETCTBUU C TOJIOKEHUEM
371€MEHTOB B lleproanyueckon CHCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue  BellecTBa: BHUAbI  XUMHYECKOM  CBSI3UM.  THIBI
KPUCTAUUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUUECKOU CBSA3U.

Knaccudukanuss u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB.
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIAcCam
HEOPTraHWYECKUX COCAUHEHUM, TEHETUYECKash CBSI3b HEOPTaHWYECKHUX
BEILIECTB.

Knaccudukanus XuMUueCKuxX peakiuid Mo pa3iMuHbIM MPU3HAKAM
(MO yucay U COCTaBY YYAaCTBYIOIIUX B PEAKIMHU BEUIECTB, MO TEIJIOBOMY
3¢ dekTy, 10 U3MEHEHUIO CTETNICHEH OKUCICHHUS] XUMHYECKUX AJIEMEHTOB,
1o 0OpaTUMOCTH, 10 YYACTHUIO KaTajau3aTopa). IK30- U SHJIOTEPMUUYECKUE
pEeaKunun, TEPMOXUMUYECKUE YPABHECHHUSI.

[TonsitTue o0 ckopocTH XuUMHUYecKoW peakuuu. I[lonstue 00
00paTUMBIX M HEOOpaTUMBIX XUMHUUYECKUX peakuusax. IloHsTtue o
TOMOT'€HHBIX U T€TEPOTeHHBbIX peakiuax. [lonstue o karanuze. [lonsarue
0 XHMHUYECKOM paBHOBecHH. {aKTOpbl, BIHSIOIMIME HA CKOPOCTH
XMMHUYECKOU PEAKIUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKMCIINTEIFHO-BOCCTAHOBUTEIILHBIC pCaKnuu, SHGKTPOHHBIﬁ
O0ajjaHC OKHMCJIHUTEIbHO-BOCCTAHOBHUTEIILHOMN pe€aKuum. CocraBienue
ypaBHeHI/Iﬁ OKHUCIUTCIBHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ C

UCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTO OanaHca.

Teopusi BAEKTPONUTUYECKOW NHCCOLMALMU. JNEKTPOJIHUTHI U
HEAJIEKTPOJIUTHI. KaTHOHBI, aHMOHBI. MEXaHU3M AUCCOLMAIU BEIIECTB C
Pa3IMYHBIMUA BUJAMH XUMHUYECKOW CBsA3U. (CTENEeHb JUCCOLIMALINM.
CusnbHBIE U CITa0BIE DJIEKTPOJIUTHI.

Peakiuu nonHoro oOMeHa. Y cinoBusi MPOTEKaHUsI PEAKIMI HOHHOTO
oOMeHa, TMOJHBIE M COKpall€éHHblE HMOHHBIE YPABHEHUS pEaKIIHil.
CBoiicTBa KHCIOT, OCHOBAaHMM U COJEH B CBETE€ NpPEACTaBICHUN 00
AIEKTPOIUTUYECKON Aucconrann. KaduecTBEHHbIE pEeakLUU HAa HOHBI.
[lonsATHE O TUIPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C  MOJEISMH  KPUCTALIMYECKUX  PEIIETOK
HEOPTaHWYECKUX BEIIECTB — METAUIOB M HeMeTaioB (rpadura u
anMasza), CIOXHBIX BEIIECTB (XJIOpUAA HATpUs), UCCIEIOBaHUE
3aBUCUMOCTH  CKOPOCTHM XHMHWYECKOM peakuuu OT BO3JICUCTBUS
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Pa3NUYHBIX (PAKTOPOB, MCCIEAOBAHHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB
BELIECTB, MPOLECCa TUCCOUAIMU KUCIOT, 1IeJouel U coeil (BO3MOKHO
UCII0JIb30BaHUE BUJEO  MaTEpHUAJIOB), IPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TNPU3HAKK MPOTEKAHUSA pPEaKIUil HMOHHOro oOMeHa
(oOpa3oBaHue ocajlika, BBIJEICHHE raza, 0Opa30oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHI OKHUCJIMTENIbHO-BOCCTAHOBUTEIIbHBIX
peakuuid (ropeHue, peakuuu pa3ioKeHUs, COeAUHEHMS ), pacllO3HaBaHUE
HEOPraHWYECKUX BEUIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIUI HA NOHBI,
pEeLIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTtanibl U MX cOeIMHEHUSA

OO6miass  xapakTtepuctuka TramoreHoB. (OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHusa. CTtpoeHue u (u3NYECKue
CBOWCTBAa MPOCTHIX BEIIECTB — TaJON€HOB. XUMHUYECKUE CBOICTBA Ha
npuMepe xjopa (B3aUMOJACHCTBHE C MeTaUlaMH, HEMeTaJulaMH,
niesioyaMu). XaopoBojopo. ComsiHasi KUCI0Ta, XUMHUYECKHUE CBOWCTBA,
MOJy4YeHue, MpuMeHeHue. JleldcTBue Xiopa U XJOPOBOAOPOJA HaA
OpraHu3M 4elioBeKa. BaxHellne XJIOpuAbl M HUX HAXO0XKICHUE B
npupoze.

OO6mass xapakrepuctuka 31neMeHTOB VIA-rpynmsl. OcobeHHOCTH
CTPOEHHsI aTOMOB, XAapaKTEpHBIE CTENEHH OKucieHuss. CTpoeHue Hu
¢dbusznueckre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U  CEpHL
ANOTpOINHbIE MOAU(PUKALIMKA KUCIOPOIa U cepbl. XUMUYECKUE CBOMCTBA
cepbl. CepoBOJOPOA, CTpPOEHUE, (PU3UUECKHE M XUMHYECKUE CBOWCTBA.
Oxkcuzpl cepbl Kak MNPEICTABUTENN KHCIOTHBIX OKcuaoB. CepHas
KUCIIOTa, (U3MYECKMEe MW XUMHUYECKHe CBoicTBa (oOmue  Kak
NpeICTaBUTEN Kjacca KUCIOT M crnenuduyeckue). XUMUYECKUE
peakuuy, JeXallue B OCHOBE IPOMBIIUIEHHOIO CIOC00a MOJyYeHHUS
cepHoil kucnoThl. [Iprumenenne cepHoi Kuciaotsl. Cosiv CEpHON KUCIOTHI,
KaueCTBEHHas peakuus Ha cyibdaT-uoH. Haxoxzaenue cepsl u €
COEIMHEHUI B IpHUpOJie. XUMUYECKOE 3arpsA3HEHUE OKpYKatoUIeH cpeibl
COCIMHEHHUSIMU Ccepbl (KUCIIOTHBIE TOXKIW, 3arps3HEHUE BO3JyXa U
BOJI0EMOB), CLIOCOOBI €r0 MPEeAOTBPAILEHHUSI.

OO6miast xapakTtepuctuka siaemMeHToB VA-rpynnbl. OcobeHHOCTH
CTPOEHHS  aTOMOB, XapaKTEepHble CTENEHU  OKHUCIeHuA.  A30T,
pacnpocTpaHeHHue B NpUpoje, (PU3MUYECKME U XHMHYECKHE CBOMCTBA.
KpyroBopot a3zota B mpupoje. AMMHAK, €ro GU3NYECKUE U XUMUYECKUE
CBOMCTBA, MojyyeHue u npuMenenune. Conu aMMOHUsA, UX (HU3UYECKUE U
XMMHUYECKUE CBOWCTBA, MpuUMeHeHHe. KauecTBeHHash peakiusi Ha HOHBI
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aMMOHUS. A30THasi KUCIIOTa, €€ MoTydeHue, GU3nuecKrue U XuMUYECKUE
CBOMCTBA (001IME KaK MPEACTaBUTENS KJIAcca KUCIOT U ClieHu(pUUecKue).
Hcnonb3oBaHne HUTPATOB M COJIEH aMMOHMS B Kay€CTBE MUHEPAIBHBIX
ynoOpennii.  XUMHUYECKOE  3arpsi3HEHHE  OKPYKAloIeH  Cpelbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHUE BO3IyXa, MOYBBI
u BojgoémoB). Docdop, amrorponHbie Moaudukauu docdopa,
busznyeckue u xumuyeckue ceorictra. Oxcua docdopa (V) u bochophas
KUCIOTa, (U3NYECKHe U  XMMHUYECKHME CBOICTBa, IOJy4YECHHUE.
Ncnonb3oBanue hochaTroB B kKauecTBe MUHEPATBHBIX YAOOPEHHUIA.

O6mast xapakrepuctuka s3aeMeHTOB [VA-rpynmel. OcobeHHOCTH
CTPOEHHS AaTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIEHUS. YTJIEpOoJ,
AJUTOTPOITHBIE MOAU(UKAIINH, PACTIPOCTPAHEHUE B MPUPOJIe, PU3NIECKue
U XUMUYECKue cBoicTBa. AncopOuus. KpyroBopotT yriepoja B mpupoze.
Oxkcunpl yrieponaa, ux (pU3M4YeCKue U XUMMUYECKHUE CBOMCTBA, JIEWCTBHE
Ha JKMBBIE OpPraHU3Mbl, IOJYYEHHE M MPUMEHEHUE. IJKOJOTMYECKUE
po0IeMbl, CBsI3aHHbIE ¢ oKcuoM yriaepona (IV), runoresa riiobaibHOTO
MOTEIUICHUs KJIMMaTa, MapHUKOBBIA 3¢ dexT. YronbHas KuciaoTa U e
Colid, UX (QU3NYECKHMEe M XHUMHUYECKHE CBOWCTBAa, TMOJyYE€HUE U
IpPUMEHEHHE. KauectBennas peakuus Ha KapOOHAT-UOHBI.
Ucnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH H
CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHble TOHATHS OO0 OpPraHMYECKUX BELIECTBAX KaK O
COCIMHEHMSIX YyIiiepoaa (METaH, 3TaH, OSTWJIEH, AaUEeTWIEH, 3TaHOJ,
TJIMIIEPUH, YKCyCHas Kuciota). [IpupoiHble MCTOYHUKHU YTIIEBOJOPOIOB
(yrosb, MpUpPOAHBIA ra3, HEPTH), MIPOAYKTHl UX MepepadoTKu (OSH3UH),
UX POJIb B OBITY M MPOMBIIINIEHHOCTH. [ToHSITHE 0 OMOTOTHYECKH BasKHBIX
BELIECTBAX: KMpax, OeJKax, yrJIeBoJIax — U UX POJIM B )KU3HU YEJIOBEKA.
MarepuaibHO€  €IMHCTBO  OPTaHUYECKMX HW  HEOPTraHMYEeCKUX
COE€IMHEHU.

KpeMHuuii, ero gusnyeckue U XMMUYECKHUE CBOMCTBA, MOJYUYEHUE U
npumeHeHue. CoeMHeHus] KpeMHus B npupoje. OO1ue npeacTaBieHus
00 okcume kpemHus (IV) m kpemuueBoil kuciore. CHIHMKATBI, HX
UCIIOJIb30BaHUE B OBITYy, B  MPOMBIIUICHHOCTH.  Baxneilmue
CTpPOUTEIbHBIE MaTepuaibl: KepaMHKa, CTEKJIO, IEMEHT, O€eTOH,
xene300eToH. [Ipobiembl 6€30MacHOr0 MCMOIb30BAHUS CTPOMUTENIBHBIX
MaTepHUAJIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:
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u3ydeHre 0Opa3IlOB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJITHOM
KHUCJIOTHI, TPOBEJIEHUE KAUYEeCTBEHHBIX pEaKIMi Ha XJIOPUI-UOHBI U
HaOMIOJICHUEe TPU3HAKOB HX TMPOTEKAHUs, OIbIThI, OTPaXKAIOIIUE
dbusnueckre W XUMUYECKHE CBOMCTBA TaJOT€HOB U WX COCIUHEHUU
(BO3MOXKHO  MCIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C
obOpasnaMu XJ0puI0B (TaJOreHuI0B), 03HaKOMJIEHUE ¢ 00pa3laMu Cepbl
U €€ COENMHEHHMSIMHU (BO3MOYKHO HCIIOIb30BaHUE BUICOMATEPUAIIOB),
HaOMIOJICHHEe  Tpollecca OOYIJIMBaHMS — caxapa IOJ  JCHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI, U3yUYE€HHE XMMHUYECKUX CBOMCTB
pa30aBIeHHON CEPHOM KUCIIOTHI, MPOBEJACHUE KaueCTBEHHON peakiuu Ha
cyib(aT-uoH U HAOIIOJIEHHE MIPU3HAKA €€ MPOTEKaHUs, 03HAKOMJICHUE C
dbuznueckuMu CBOMCTBaMHU a30Ta, hochopa U X COeTUHEHUN (BO3ZMOKHO
UCIOJIb30BaHUE BHJIEOMATEPHANIOB), 00pa3aMu a30THBIX U (HOCPOPHBIX
yAoOpeHuid, TMOoJydYeHHe, coOupaHue, paclio3HaBaHHE U U3yUYEHUE
CBOMCTB aMMHMaKa, MPOBEJICHNE KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS
u docdaT-uoH U U3yUYCHHE NMPU3HAKOB MX MPOTEKaHUS, B3aUMO/ICHCTBIE
KOHIIEHTPUPOBAHHOMW  a30THOW  KHUCIOTHI C  MeIpl0  (BO3MOXKHO
UCII0JIb30BaHUE BUJIEOMATEPUAJIOB), U3yUYeHUe Mojenei
KPUCTAINTMYECKUX PEIIETOK aiMasa, rpadura, PyiepeHa, 03HaKOMICHUE
C TIPOIIECCOM aACOPOIMM PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM
yraéM U yCTPOMCTBOM  MPOTHBOTrasza, TOJNy4YeHHE, COOUpaHue,
pacro3HaBaHME€ M M3y4Y€HHE CBOWMCTB YIJIEKUCIOTO Ta3a, MPOBEJICHUE
KAUeCTBEHHBIX pEakIuii Ha KapOOHAT W CUJIMKAT-UOHBI M H3YyUYECHHUE
NPU3HAKOB MX MPOTEKaHUs, O3HAKOMJIEHHE C MPOJIYKIMEH CHUIIMKATHOMN
MPOMBIIICHHOCTH, PpELIEHUE JKCIEPUMEHTANbHBIX 3aJad 10 TeMe
«BaxxHenre HeMETAIUIbI U UX COSIMHEHUSD.

MeTa/uibl 4 MX COeIMHEHUS

OO6mrast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METaJJIOB Ha
OCHOBaHMM HX mojoxkeHus B [lepumoanueckod cucTemMe XHMHYECKUX
sanemeHToB Jl. 1. MenneneeBa u ctpoeHus aroMoB. CTpOEHHUE METaJJIOB.
Meramnnyeckass CBA3b M METAUIMYECKAas KPHUCTAJUIMYECKas PpEHETKa.
DJEKTPOXUMHUYECKUNA Ppsii  HAmpsKEHUd MeTauioB. Du3nueckue u
XUMHUYECKHEe CBoiicTBa MeTaiyioB. OOmme crnocodbl MOTy4EeHHUs
MeTaJIoB. [loHsITHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI
ux oT koppo3uu. CruiaBsl (CTajab, YyryH, JIOPATIOMUHUI, OpOH3a) U HX
pPUMEHEHHUE B OBITY M MPOMBIIIIICHHOCTH.

[llenounbie MeTayuibl: mosnoxkeHue B Ilepuoamueckoil cucreme
xumuueckux snemeHtoB JI. WM. MenpaeneeBa, CTpOEHHE HX aTOMOB,
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HaxoXxJeHue B mpupoje. dusznueckue W XUMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpus W Kanus). OKCUIbl U TUAPOKCUILI HATPUS U KaJusl.
[IprumeHeHne MEeTOYHbIX METAJIOB U KX COCIUHEHHM.

[IlenouyHO3€MENBHBIE METAJIBI MAarHUd M KaJIbIUW: TOJOKEHUE B
[lepuoanueckont cucreMe xumuueckux sneMeHToB [l. M. Menneneesa,
CTPOEHHE MX AaTOMOB, HAaXOXJIEeHWE B mpupoae. Duznyeckue u
XUMHUYECKHE CBOMCTBA Mardvsg W Kajablusa. BakHelmnme coeauHEeHUS
Kanbliusg (OKCUJ, THIPOKCHUM, coju). KECTKOCTh BOJIBI M CIOCOOBI €€
YCTpaHEHHUS.

AOMUHUN: TOJIOKEHUE B llepuoandeckol cucTteMe XMMUYECKUX
anemeHTOB /. 1. MeHeneeBa, CTpoeHHE aTOMAa, HAXO0KJICHUE B IPUPOJE.
duszndeckne W XUMHYECKHE CBOMCTBA alMOMHHHSA. AMboTepHbIe
CBOMCTBA OKCHJIA Y THAPOKCH/IA ATTFOMUHUA.

Keneso: mnonoxenne B llepuoanyueckol CHCTEME XHUMHYECKUX
snemeHToB /. 1. MeneneeBa, CTpoeHHE aTOMAa, HAXO0KJICHUE B IPUPOJE.
duznueckue U XUMHUYECKHUE CBOWCTBA kesie3a. OKCUJIbI, TUIPOKCUIBI U
cosmm xenesa (I1) u sxenesa (II1), ux coctas, cBOMCTBa M MOJIyUEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE ¢ 00pa3liaMy METaJJIOB U CILJIaBOB, UX (PU3MUECKUMU
CBOWCTBaMH, H3yUYECHHE PE3YJIbTATOB KOPPO3UHM METAUIOB (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS
OKCHJIa KaJblldd M HATpUs C BOJAOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HMCCJIEIOBAaHUE CBOMCTB XKECTKOM BOJBI, Mpolecca
TOpEHHs]  JKele3a B Kuciaopole  (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMATEPUAJIOB), TIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX pEaKIui Ha
WOHBI: MarHus, Kajablvs, alllOMUHUS, [IMHKA, kene3a (I1) u xenesa (11I),
menu (II), HaOnroneHre U ONMMCcCaHKEe MPOLIECCOB OKPAIIMBAHUS TJIAMEHU
MOHAMU HATpus, KalIus U Kaiblusi (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAJIOB), HCCIeI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QTIOMUHHS U TUJPOKCUIA LIMHKA, PEIICHUE SKCICPUMEHTAIBHBIX 3a/1a4
1o TeMe «BakHelre MeTamibl U UX COSAUHEHUSD).

XuMus U OKpPYKaAWIIAs cpeaa

BemectBa ¥ marepuanibl B MOBCEIHEBHOW JKM3HM YEJIOBEKA.
be3onacHoe MCMONb30BaHUE BEIIECTB M XMUMHUYECKUX PEAKIUNA B OBITY.
[IepBas nomomIs P XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpyKawouied cpeasl (mpeaenabHas
nomycTuMas KoHieHTpanus Bemiects, panee — I[IJIK). Pons xumum B
pelIeHUH PKOJIOTMYECKUX MTPOOIIEM.
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Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB MaTepuanoB (CTEKJIO, CIJIaBbl METaJUJIOB,
MOJIMMEPHBIE MaTEPHUAIBI).

Mesrcnpeomemmnnie cea3u

Peanuzanus mMexXnpeaIMeTHbIX CBsi3eld NMPU U3YYEHUU XUMHUH B 9
KJIacCe OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TIOHSATHH, SBJSIOMUXCS CHUCTEMHBIMHU IS
OTJIETIbHBIX MPEJMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC MTOHATHUS: Hay4YHbIA (DAKT, TUIIOTE3A,
3aKOH, TEOpWs, aHallu3, CHHTE3, KIACCH(PUKAINSI, IEePUOTUIHOCTD,
HAOMIOIEHNE, DJKCIEPUMEHT, MOJAETUPOBAHUE, HW3MEPEHHE, MO/IEINb,
SIBJICHHE, TAPHUKOBBIN 3P (HEKT, TEXHOJIOTHSI, MATEPUAJIBI.

®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKIIH]I,
W30TOMBI, PAJAMOAKTHBHOCTh, MOJCKYJA, JJICKTPUYCCKUH  3apsf,
IIPOBOHUKH, TIOJTyIIPOBOJHUKH, JUICKTPUKH, (DOTOIIEMEHT, BEIIECTRO,
Teno, O00BEM, arperaTHo€ COCTOSHHE BEIIECTBA, Tra3, pacTBOD,
pPacTBOPUMOCTb, KpUCTAJUIMUECKash PpEIIETKA, CIUIaBbl, (U3HUYECKHE
BEJIMYHMHBI, CIMHULIBI U3MEPEHHS, KOCMUYECKOE IMPOCTPAHCTBO, TUIAHETHI,
3BE31161, COTHIIE.

buonorus:  ¢orocuHTe3, aBIXaHWe, OwWocdepa, IKOCHUCTEMA,
MUHEpaJIbHbIE  YAOOpPEHHs,  MHUKPODJIEMEHTHI,  MaKpO3JIEMEHTHI,
TUTATEIbHBIC BEIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOJIBI,
MOJIE3HBIEC MCKOIAaeMble, TOILITUBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
IO XMMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAMMBbI  OCHOBHOTO
oOmero oOpa3zoBaHus JOCTUTAIOTCA B X0A€ 00y4YEHUS] XUMUU B €IMHCTBE
y4eOHOM ¥ BOCHHUTATEIbHOW JCATEILHOCTH B COOTBETCTBHHM C
TPAAUIIMOHHBIMA  POCCUHUCKUMHU  COIUOKYJBTYPHBIMH U JYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMH U
HOpPMaMH TIOBEJEHUS M CIIOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHWS,
CaMOPa3BUTHUS U COLUAIIU3AIINA 00YYarOIITUXCS.

JIngHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS
PYKOBO/JICTBOBAThCS CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMHN U
paclIMpeHue OMbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIMTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACJEUI0, TIOHMMAaHUS 3HAYCHUS
XUMHUYECKON HAyKHd B JXKM3HH COBPEMEHHOIO OOIIecTBa, CIOCOOHOCTH
BJIQJIETh JOCTOBEPHOM HHQpOpMAIMel O IEepeOBbIX ITOCTHXKEHUIX U
OTKPBITUSX MHUPOBON M OTEYECTBEHHOM XMMHUH, 3aMHTEPECOBAHHOCTHU B
Hay4YHBIX 3HAHUAX 00 YyCTPOICTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NpeACTaBICHUS O  COLMAJBHBIX  HOpMax W MpaBUiIax
MEXKJIUYHOCTHBIX OTHOIIEHHMHM B  KOJUIGKTHBE, KOMMYHHKAaTHUBHOMN
KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, y4eOHOUCCIIEI0BATEIbCKOM,
TBOPYECKOW W  JPYTrUX BHUJAX  JICSITEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW COBMECTHOM MEATEIBHOCTH IPH BHIIOJHCHUN YUEOHBIX,
MO3HABATEIBHBIX 3aJ1ay, BBIMOJHCHUH XUMHUYECKHX JKCIICPUMEHTOB,
CO3/JaHUM YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMONOHUMAHUIO U
B3aMMOIIOMOIIM B MPOIIECCE ATON y4eOHOU AESATEILHOCTH, TOTOBHOCTH
OIICHMBATh CBOE IMOBEJCHUE M TOCTYINKH CBOMX TOBAPHUILEH C MO3UIUU
HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEICTBUI
MOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUSA:

MHUPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE W XUMHYECKOU
peaKkIuy, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU W
COCTABJISIIOIIME OCHOBY I TOHUMAHMS CYIIHOCTU HAay4YHOU KapTHUHBI
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MUpa, TMpeACTaBiIeHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
IPUPOABI, B3AUMOCBS34X YEOBEKA C MPUPOAHON CPeloH, O pOIU XUMUU
B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHbIE HA IOJYYEHUE HOBBIX
3HAHUM 10 XWUMHUH, HEOOXOIUMBIE [JIsi OOBSICHEHUS HaOII01aeMbIX
IpOLIECCOB W SIBJICHWH, I[O3HABAaTeIbHOW, WH(POPMALMOHHON W
YUTATENIbCKOM KYyJNbTYpbl, B TOM YHCJE HABBIKOB CAaMOCTOSATEIbHOU
paboThI ¢ yUeOHBIMHU TEKCTaMH, CIIPABOYHOM JINTEPATYpPOH, JOCTYITHBIMU
TEXHUYECKUMU CPeICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

HWHTEpeC K 00yUEHUIO Y NMO3HAHUIO0, JIIO003HATEIbHOCTh, TOTOBHOCTh
U CIIOCOOHOCTh K CaMO0Opa30BaHUIO, MPOEKTHOM M HCCIEA0BATENbCKON
NesITEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAampaBiICHHOCTH M YpPOBHS
oOy4eHUs B JaJIbHEUIIIEM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAaHMUE [IEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3JI0pOBBbIi 00pa3 KHU3HH, OCO3HAHME
MOCIIEJICTBUA M  HENPUATHE BPEIHBIX MPUBBIYEK (yHOTpeOJIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpPEHUsI), HEOOXOIUMOCTH COOIIOICHUS TIPABUI
0€30MacHOCTU IPU OOpallleHUU C XUMMUYECKUMHU BEILIECTBAMU B OBITY U
pEaTIbHOM KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpPEC K NPAKTUYECKOMY U3Yy4YeHHIO0 mpodeccuid U Tpyla
pa3IM4YHOrO pPOJa, YBAKEHHE K TPYILy U pe3yJibTaraM TpPyJIOBOM
NEATEeNIbHOCTH, B TOM YHCJI€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN
0 XUMHH, OCO3HAHHBIM BHIOOP MHAUBHUAYAIbHOM TPACKTOPUU
OPOJOJDKEHUs O00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CHIOCOOHOCTH K XHMHH, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHEIHOW MpOoPeCCHOHATBHON IEATEIBHOCTH U Pa3BUTUS HEOOXOAUMBIX
yMEHUH, TOTOBHOCTb aJIalITUPOBATHCS B IPO(PECCHOHATILHOM cpe/ie;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

SKOJOTMYECKM LIEeJIecOO00pa3HOe OTHOUIEHWE K MPUPOJE Kak
UCTOYHUKY XU3HHM Ha 3emile, OCHOBE €€ CyIECTBOBAHMS, ITOHUMAaHHE
IIEHHOCTH 3J0pOBOTO0 MU 0e30MacHOro obpasza >U3HH, OTBETCTBEHHOE
OTHOLIEHUE K COOCTBEHHOMY (PM3MUECKOMY U MCUXUYECKOMY 37I0POBBIO,
OCO3HAaHHUE LICHHOCTU COOJIIOJIEHUs MpaBuil 0€30MaCHOIO MOBEAEHUS IIPH
paboTe ¢ BelecTBaMu, a TAKXKE B CUTYalUsIX, YTPOKAIOLIUX 3JOPOBBIO U
JKU3HU JIIOAEH;
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CIIOCOOHOCTH NPUMEHATh 3HaHMs, MOJIy4yaemble IPU H3YYEHUU
XUMUH, JJI1 PELIeHUs 3a/]ad, CBSI3aHHBIX C OKpPYXalolled MPUPOIHOM
CpenoH, I MOBBILIEHUSI YPOBHS AKOJIOTMYECKON KyJIbTYphl, OCO3HAHUS
r7100aJIbHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTel MX pelieHus
IOCPEACTBOM METOJIOB XHMHHM, 3KOJOTHYECKOIO MBIIUICHUS, YMEHUs
PYKOBOJICTBOBATbCSI MM B [I03HABATEJIbHOW, KOMMYHUKATUBHOW U
COLIMAJIbHOM ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocTaBe meTanpeaMeTHBIX PE3yJIbTAaTOB BbIACIAIOT 3HAUUMBIE JISI
(dbopMHUpOBaHUS MUPOBO33pEHUS OOLIEHAYYHbIE MOHATUS (3aKOH, TEOPHUS,
IOPUHIIMI, TUIIOTE3a, (PaKT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U APYTOE.),
KOTOpBIE HCIIONb3YIOTCSI B €CTECTBEHHO-HAYYHBIX yUYE€OHBIX MpeIMeTax 1
NO3BOJISIIOT Ha OCHOBE 3HAHUM U3 3TUX MpPEAMETOB (POPMHUPOBATH
IIPEICTABJICHNUE O LEJIOCTHOW HaYYHOU KapTUHE MUPA, U YHUBEPCAJIbHbBIC
y4eOHbIe NENUCTBUA (mo3HaBaTeNnbHbBIE, KOMMYHUKATHBHBIE,
PETYJIATUBHBIE), KOTOphIE 00ecneunBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY  IUJITAHUPOBAaHUIO UM OCYIIECTBICHUIO  y4eOHOU
NEeSTENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUS

ba3oBrble jjoruyeckue 1eicTBuA:

YMEHMSI MCIONb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS MPH
OCBOCHHMH 3HaHUI: paCKpbIBATh CMBICI XUMUYECKUX MOHATUN (BBIAEIATH
UX XapakTepHble MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMHU
HNOHATUSAMHU), HCIIOJIB30BATh TMOHATHS Uil OOBSCHEHHUS OTIENIbHBIX
(akToB M  sABIEHUIl, BHIOMpPATh OCHOBaHWS U KPUTEpUU IS
KJaccu(UKaMM XMMHYECKMX BEUIECTB M XUMHUYECKUX PpEaKIHil,
yCTaHaBIMBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3U MEXIy OOBEKTaAMHU
U3Y4YEHUs, CTPOUTh  JIOTUYECKHME  pacCykIeHUus (MHIAYKTUBHBIE,
JIeIyKTUBHBIE, [10 AaHAJIOTUH), J€JIaTh BBIBOJbI U 3aKJIFOUEHUS;

yMEHUE NMPUMEHSATh B NIpOLIeCcCce TO3HAHUS MOHATHS (TPEAMETHbIE U
METanpeMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3yEMBbIE
B XUMHH, IPEOOPa30BbIBATH HIMPOKO MPUMEHSIEMbIE B XUMUU MOJIETIbHbIE
NOPEICTABICHNUS — XUMHUYECKUHA 3HAaK (CUMBOJI 3JIEMEHTa), XUMHUYECKas
dbopMyna U ypaBHEHHE XMMHUYECKON peakluH — MPU PELlIEHUH Y4eOHO-
NO3HABATEIBHBIX 3a7ad, C YYETOM 3TUX MOJEJBbHBIX NPEICTaBICHUN
BBISIBJISIT W XAPAaKTEPU30BaTh CYILIECTBEHHBIE NPHU3HAKH H3Y4YaeMBbIX
O0OBEKTOB — XMMMUYECKHUX BELIECTB U XUMHUYECKUX pPEaKLUW, BBISBIATH
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o0ue  3aKOHOMEPHOCTH,  NPUYUMHHO-CIEACTBEHHBIE  CBSI3U W
MPOTUBOPEUMSI B U3yUaEMbIX IIPOIIeCCaxX U SIBICHUSX.

Ba3oBble uccienoBarejibckme JeCTBHS:

YMEHHUE HCIOJb30BaTh IMOCTABJIEHHBIE BONPOCHl B KayeCTBE
WHCTPYMEHTA MMO3HAHUSI, a TAK)KE B KAYECTBE OCHOBBI JJIs1 HOPMHUPOBAHUS
TUIIOTE3bI TT0 TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEHUE OMNbITa MO [UIAHUPOBAHUIO, OpPraHu3aluu U
MPOBEICHUIO YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmoIaTh 3a
XOJIOM TIpoIlecca, CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro pe3ysbTar,
dbopmynupoBaTh 0000IIEHUS] U BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO
OMbITa, UCCIIEIOBAHNUSA, COCTABIATh OTUET O MPOJAEIAHHOMN padoTe.

Pa6ora ¢ undopmanmeii:

yMEHUE  BbIOMpATh, AHANM3UPOBATH U  HHTEPIPETUPOBATH
uH(pOpMaIMIO pa3IUYHBIX BUIOB M (POPM IpeAcCTaBIEHUS, MOTYyYaeMYIO
U3 Pa3HbIX UCTOYHUKOB (HAY4HO-MOMYJISIpHAs JIUTEepaTypa XUMUUYECKOTO
coliepKaHusl, CIpaBOYHBIE MOcoOus, pecypchl HTepHETa), KPUTUUECKH
OIICHUBATh IPOTUBOPEUYHMBYIO U HEJTOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHSTh Pa3IMUYHbIe METOAbl U 3alPOChl IIPU MOUCKE U
oTOope MHpOpMaALMK U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX s
BBIIIOJTHEHUS YYEOHBIX W TMO3HABATEIbHBIX 3aJlay OMNpPENEIEHHOrO THUIA,
npuoOpeTeHre OmbiTa B 00JIACTU MCHOJB30BaHUS HMHQPOPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBJIAJICHUE KYJIbTypPOH aKTUBHOTO
UCIIOIb30BaHUSl  PA3JIMUHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITEIBLHO
BBIOWpATh ONTUMAIbHYIO (GOpMY TpEeACTaBICHUS HWHPOPMAIMH W
WUTIOCTPUPOBATh  pelIaeMble  3a7aud  HECIOXKHBIMH  CXEMaMH,
quarpaMMamu, Ipyrumu opmamu rpaduki ¥ KX KOMOMHALUSAMY;

YMEHHUE HUCIOJIb30BaTh M AHAJIU3UPOBATH B MpoOLEcce y4eOHOU H
UCCJIEIOBATEILCKOM  JICITEIbHOCTH  MH(POPMAIUIO O  BIIUSHHUH
IIPOMBIIIIEHHOCTH, CEJIbCKOI0 XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE
OKPY’KaroIIEH NPUPOJHOU CPEBI.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YYeOHbIe 1eCTBUS:

YMEHHUS 3aJ1aBaTh BOIMPOCH (B X0J1€ Auajora u (WiM) JUCKYCCHUH) 110
CYILIECTBY OOCYyXJ1aeMOM TeMbl, (POPMYJIHUPOBATH CBOM MPEATIOKECHHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TTPEAJIOKEHHON 3a/1a4H;

YMEHUSI TPEACTABIATh MOJYyUYEHHBIE Pe3yJIbTaThl MO3HABATEIbHOU
NEATENIbHOCTU B YCTHBIX M MHUCHBMEHHBIX TEKCTaX; AENATh MPE3ECHTALHUIO
PE3yIbTATOB BBHIMOJIHEHUS XUMUYECKOTO AKCIIEpUMEHTa (1ab0paTopHOro
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OmbITa, JTA0OPATOPHOM PabOTHl MO HCCIEJOBAHUIO CBOWCTB BEIIECTB,
y4eOHOT0 TIPOEKTA);

yMEHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NIO3HABATEJIBHON W MCCIIEIOBATENbCKON JEATEIbHOCTH IPU PEIICHUH
BO3HUKAIOIMX Tpo0JieM Ha OCHOBE Yyd4€Ta OOUMX HHTEPECOB U
COTJIACOBaHMS TO3UIMK (00CYyXIAeHUs, OOMEH MHEHHUSIMU, «MO3TOBBIE
IITYPMBD»,  KOOPJHWHAIIMSA  COBMECTHBIX  JICUCTBUH, ONPEACICHUE
KPUTEPHUEB MO OIICHKE KaYeCTBA BBHIIIOJHEHHON PabOTHI U IpyTHeE).

PeryisiTuBHBIC YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHUE  CaMOCTOATENbHO  ONPENeNsITh LENH  JIeATeIbHOCTH,
IUIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJUPOBATh U IPH HEOOXOAMMOCTHU
KOPPEKTUPOBATH  CBOK  JICSITEIBHOCTD, BbIOMpaTh  HaumOoJee
s dexTuBHBIE CMIOCOOBI pellleHus Y4eOHbIX M TO3HABATENBHBIX 3aj1ad,
CaMOCTOSATENIbHO COCTaBJIATh WM KOPPEKTUPOBATH MPEIOKEHHBIM
AQNTOPUTM JEHUCTBUM IIPU BBIIOJHEHUW 33JaHUM C YYETOM IOTYYEHHMS
HOBBIX 3HaHUM 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOW LEJIH,
yMEHHUE HCHOJb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MpeJiaracMble B
YCJIOBHUM 33/IAHUMN.

IHNPE/JMETHBIE PE3YJIBTATDBI

B cocraBe npeamMeTHBIX pe3ysbTaTOB M0 OCBOCHHUIO 00S3aTEIIBHOIO
colepKaHMusl, YCTAHOBJIEHHOrO JIaHHOM  denepanbHON  pabouei
IPOrPaAMMOM, BBIJAEISIIOT: OCBOEHHBIE O0YYaIOIMIMMUCS HAy4YHbIE 3HAHMS,
YMEHUS U CIIOCOOBI IEUCTBHM, crielM(pUIECKre I MPEeIMETHON 00macTu
«XuMHUs», BUABl ACATEIBHOCTU IO IOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpHpETalnuy, MpeoOpa3oBaHUI0 U MNPUMEHEHUIO B  PA3IMYHBIX
y4€OHBIX U HOBBIX CUTYyalUsX.

K konmy oOydenuss B 8 kilacce TpeaMeTHBIE pe3yJbTaThl Ha
0a30BOM  ypOBHE  JOJDKHBI ~ OTpakaTb  C(HOPMHUPOBAHHOCTH Y
oOy4Jaronmxcs yMeHUM:

e pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IOHSATUH: aTOM,
MOJIEKYJIa, XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEILECTBO, CI0XKHOE
BEIIIECTBO, CMECh (OJHOPOJIHAS U HEOJHOPOHAS), BaJICHTHOCTb,
OTHOCUTENbHAsl aTOMHasi U MOJEKYJSIpHas Macca, KOJIMYeCTBO
BEILECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas J10JIs1 XUMUYECKOTO
3JIEMEHTa B COEIMHEHUH, MOJSIPHBIM O00BEM, OKCHA, KHUCIIOTA,
OCHOBaHUE, COJIb, AIEKTPOOTPULIATENBHOCTD, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peaklus, KIacCU(PUKALMSI pEeaKIHil:
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peaklud  COCIMHEHHUS, PEAKIUU  Ppa3IoKEeHHUs, peakluu
3aMEILEHUs, pEeaKuuu OoOMeHa, O5K30- M HHAOTEPMHUYECKUE
peaKkIuu, TeII0BON 3D PEeKT peakiuu, siAPO aToMa, dIEKTPOHHbBIN
CJIOW aToMa, aTOMHas OpOWTalb, PAJANYyC aToMa, XUMHUYECKas
CBsI3b, TOJISIPHAsT WM HEMOJISIpHAsl KOBAJEHTHas CBSI3b, MOHHAs
CBsI3b, UOH, KAaTMOH, aHUOH, PacTBOP, MaccoBas J0Jsl BEIIeCTBa
(mpolieHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX MOHATHI
U TIPUMEHSATHh OSTU TMOHATUS MPU ONUCAHUU BEIIECTB U HX
[IPEBPALLCHUN;

e HCIOJNb30BaTh XHMHYECKYI0 CHMBOJIMKY JUI COCTaBJICHUA
(dbopMy1 BEIIECTB M YPAaBHEHUN XUMUYECKUX PEAKITUH;

e ONpENeNsiTh BaJEHTHOCTh AaTOMOB DJIEMEHTOB B OHHApHBIX
COCJIMHEHUSAX, CTENEeHb OKHUCIEHUS OJJIEMEHTOB B OWHApHBIX
COEJIMHEHHUAX, NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIAcCy COeAMHEHWH 1o QopmynaM, BUJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsI M MIOHHAsA) B HEOPTaHUYECKUX COCTUHEHUSIX;

e packpeiBaTh cMbIch [lepuoanueckoro 3akona /. 1. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHHUE MEPUOAUYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKMX DJJIEMEHTOB OT HUX IIOJOXKEHUS B
[lepnonuueckoit cucreme, 3aKOHOB COXPAHEHHSI MaCcChl BEILIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa
ABoraapo;

e ONUCHIBATH U  XapaKTepu3oBaTh  TaOMUYHyI0  Qopmy
[lepuonuyueckoi CUCTEMbl XUMHUYECKHX DJIEMEHTOB: Pa3ivyaTrh
NOHATUSl «TJaBHasg mnoarpynmna (A-rpynna)» u  «1no0o4yHas
noarpynna (b-rpynma)», wmanble W OOJBIIME  TEPHOIBI,
COOTHOCUTh OOO3HA4YEHUsS, KOTOpbIE UMEIOTCI B TabmuIe
«Ilepuoanueckas cucremMa Xumuueckux »siementoB J[. U.
MenzeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsj siapa, ooOriee
YUCJIO OJJEKTPOHOB M pACIpPENEIEHUEe HUX MO 3JIEKTPOHHBIM
CIIOSIM);

e KJIACCU(PUIUPOBATH XUMHUYECKHUE DIIEMEHTHl, HEOPTaHUYECKHE
BEILECTBA, XWMHUYECKHE peakuuu (10 YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, M0 TETIOBOMY 3P deKTy);

e XapakTepHu30BaTh (OMUCHIBATH) OOIIHE XMMHYECKHE CBOWCTBA
BEIIECTB  Pa3IUYHBIX  KJACCOB, TMOJATBEPKAas  OINHUCAHUE
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pUMepaMH  MOJICKYJISIPHBIX ~ YPaBHEHHUH COOTBETCTBYIOIIUX
XMMUYECKUX PEaKIUM;

e TMPOTHO3MPOBATH CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT WUX
Ka4eCTBEHHOI'O COCTaBa, BO3MOYKHOCTH IMPOTEKAHUS XUMHUICCKHUX
MpEBpaIIEHUN B Pa3IMYHBIX YCIOBUSX;

e BBIYUCIISITH OTHOCHTEIBHYIO MOJIEKYISAPHYIO U MOJISIPHYIO MacCChI
BEILIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa 1o (popmyrie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacCTBOPE, IMIPOBOAUTH
pacy€Thl MO0 YPAaBHEHUIO XUMHYECKON PEaKIIvH;

e TPUMEHATH OCHOBHBIC OIEPAIIUH MBICIIUTEIILHOMN JACSITEIIbHOCTH —
aHaJdu3 W CHUHTE3, CpaBHEHUE, O00O0OIlEHHE, CUCTEMATHU3aLIUIO,
KJIacCU(UKAITHIO, BBISBIICHHE TPUYMHHO-CIICICTBEHHBIX CBS3EH —
JUIS WU3YYCHHUS CBOMCTB BEIIECTB M XHMHYECKHX PEAKIIUH,

€CTEeCTBEHHO-HAyYHbIE METOJIbI TIO3HAHWS — HaOJIACHUE,
U3MEPEHUE, MOJACIUPOBAHUE, OSKCIEPUMEHT (peajbHbId U
MBICJIEHHBIN );

e CIEAOBaTh NpPaBWJIAM TIOJB30BAHHUS XHUMHYECKOW TOCYI0M H
Ja00paTOpHBIM 000OPYIOBAaHUEM, a TaKXKE MpaBUIaM OOpaIleHus
C BEIIECTBAMH B COOTBETCTBUHM C HUHCTPYKLHUSAMHU IO
BBIMOJHEHUIO ~ JTAOOPATOPHBIX ~ XUMHUYECKUX  OMBITOB IO
MOJIYYEHHUIO U COOMPAaHMIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U
KHCJIOPO/Ia), TPUTOTOBJICHUIO PACTBOPOB C OMNpeleaEHHON
MAacCOBOM JIOJIEM PAaCTBOPEHHOIO BEMIECTBA, IUIAHUPOBATH U
IIPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHl IO PaClO3HABAHUIO
pacTBOPOB IEJOYEed M KUCIOT C TOMOIIBIO HWHIMKATOPOB
(;makmyc, heHondTanert, METUIIOPAHK U APYTHE).

K koHmy oOyuenuss B 9 kJlacce mNpeaAMETHbIE pe3yJbTaThl Ha
0a30BOM  ypOBHE  JOJDKHBI ~ OTpakaTb  CHOPMHUPOBAHHOCTH Y
o0y4Jaronmxcs yMEeHUM:

e packpbiBaTh  CMBICI  OCHOBHBIX  XMMHYECKUX  MOHSATHIA:
XUMUYECKUN BJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH,
IIPOCTOE  BEIIECTBO,  CIOKHOE  BEIIECTBO,  BAJEHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCICHUS, XUMUYecKas
peakius, XUMUYECKas CBSA3b, TEIIOBON A(P(EKT peakuu, MoJib,
MOJISIPDHBI  O0BEM, pacTBOpP, DJEKTPOJIHUTHI, HEINEKTPOIUTHL,
AIIEKTPOJIUTUYECKAs] AMCCOLMAIINS, pEeaKIUd HOHHOTO OOMeHa,
KaTranu3aTtop, XHUMHYECKOE€  paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE  PEaKUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
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pEaKiuu, OKHUCIHUTENb, BOCCTAHOBUTENb, OKHCICHHUE U
BOCCTAaHOBJICHHE, aJUIOTPONUs, aM(pOTEpHOCTb, XUMHUYECKas
CBSI3b (KOBaJICHTHAs, MOHHAsI, METAJNINYECKAas ), KpUCTAIITNYECKAst
pemeéTKa, KOppOo3Hsl METaIOB, CILIABbl, CKOPOCTh XWMHUYECKOU
peakiuu, TnpeAenbHO — jgomyctuMas — KoHueHtpauus — ITIK
BEIECTBA;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITHIA
U TPUMEHSATHh 3TH TOHSATUSA NPH ONHCAHWU BEUIECTB M UX
MIPEBPAILICHUM;

e HCIOJNBb30BAaTh XHMMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHUSA
(opMyJI BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIU;

e ONpPENENATh BAJEHTHOCTb M CTENEHb OKUCIEHUS XHMHYECKUX
AIIEMEHTOB B COEIMHEHUAX Pa3IMYHOIO COCTaBa,
NPUHAAJICKHOCTh  BEIIECTB K  ONPEACNIEHHOMY  Kjaccy
coelMHEHUH 1o  (QopMynaMm, BHUJ  XUMHUYECKOH  CBS3HU
(KoBaJIeHTHAsl, HMOHHAs, METAJUIMYeCKas)) B HEOPTraHUYECKUX
COEJIMHEHUAX, 3apsij UOHA MO0 XUMHUYECKOW (opmylie, xapakrep
Cpellbl B BOJHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUH, TUI
KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMmbich [lepuoanueckoro 3akona /JI. 1. MenneneeBa
M JIEMOHCTPUpPOBATH €ro IIOHMMAaHHWE: ONUChIBATh U
XapakTepu3oBaTh TadIMuHy0 (popmy [lepumonnyueckoit cucTemsl
XUMUYECKHUX  BJEMEHTOB:  pa3inyaTh [OHATHUA  «IJaBHas
noarpymnma (A-rpynma)» u «mobounast noarpynma (b-rpymma)y,
MaJjible U OOJIbIINE IEPUO/IbI, COOTHOCUTH 0003HAUYEHHUSI, KOTOPbIE
UMEIOTCSI B NEPUOJUYECKON  TabnMile, C  YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XHUMHUYECKUX 3JIEMEHTOB
(coctaB u 3apsn sgpa, oOmiee YuciIo BJIEKTPOHOB U
pacnpeiesIeHue X 10 3JIEKTPOHHBIM CIIOSIM), OOBICHATH 00IIHe
3aKOHOMEpPHOCTH B M3MEHEHUU CBOMCTB D3JIEMEHTOB U HX
COEJIMHEHU B Mpejienax MajiblX EPUOIOB U INIABHBIX MNOArPYII
C YYETOM CTPOCHUS UX aTOMOB;

e KJIACCU(PUIUPOBATH XUMHUYECKHE DIIEMEHTHI, HEOPTaHUYECKHE
BEILIECTBA, XWUMHUYECKHE peakuuu (10 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKLIMH BEILECTB, [0 TEIIOBOMY 3(PQeKTy, 1o
V3MEHEHUIO CTENIEHEN OKUCIIEHUS] XUMHYECKUX 3JIEMEHTOB);

e XapakTepu3oBaTh (ONMUCHIBaTh) OOmMME U CHenupUIECKHe
XUMUYECKME CBOWCTBA TMPOCTBIX M  CIOXHBIX  BEILECTB,
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MOATBEPIKIasi ONMHMCAHKUE MPUMEpPAMU MOJEKYJISIPHBIX M MOHHBIX
YPAaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIAM;

e COCTaBJISATH ypPABHEHUSI DAJEKTPOIUTUYECKOU  JTUCCOLUALINHI
KHUCJIOT, IIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHECHUS
peakuui MOHHOTO oOMeHa, ypaBHEHUS peaKiuid,
MOATBEPKAAIONINX CYIIECTBOBAHUE T'C€HETHUYECKON CBSI3U MEXIY
BEILLECTBAMHU PA3JIMYHBIX KJIACCOB;

e packphiBaTh  CYIIHOCTb  OKHCJIHMTEIbHO-BOCCTAHOBHUTEIHHBIX
peakuuii MOCPEACTBOM COCTABJIEHUSI AJIEKTPOHHOIO OayiaHca
ITUX PEaKLUN;

e TMPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX
CTPOEHUS, BO3MOXKHOCTH POTEKAHUS XUMUYECKUX
MPEBPAILCHUI B PA3JIMYHBIX YCIOBUSX;

e BBIUMCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYHO MacChI
BEILECTB, MACCOBYIO JIOJIF0 XUMUYECKOIO 3JI€MEHTA MO (popmyiie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOAUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKON PEaKIUU;

e coONIOaTh MpaBujia TOJIB30BAHUS XUMHUYECKOW TMOCYIA0M W
1a00paTOpHBIM 000PYIOBAaHKUEM, a TaKXKE MpaBuUiia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHU C MHCTPYKIHUSMH MO BBINOJHEHHUIO
7a00paTOPHBIX ~XUMUYECKHUX ONBITOB MO MOJYYEHUIO U
coOMpaHMIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa U YIJIEKHUCIIOTO
rasa);

e TMPOBOJUTH PEAKIMU, MOJITBEPKIAIONINE KAYECTBEHHBIN COCTaB
pPa3TUYHBIX BELIECTB: PACMO3HABATH OINBITHBIM MYTEM XJIOPHU-,
OpoMua-, wonun-, kapoonar-, ¢docdar-, cumukar-, cynbdar-,
THIPOKCUI-UOHBI, KAaTHOHBI aMMOHHUS W HWOHBI HW3YYEHHBIX
METa/IOB,  NPUCYTCTBYIOIME B BOJHBIX  PacTBOpax
HEOPTraHUYECKUX BEIIECTB;

e TMPUMEHSATH OCHOBHBIC ONEPALMH MBICIUTEIHLHON ACSITEIHHOCTH —
aHaJdu3 W CHUHTE3, CpaBHEHUE, O0O0OIIEHHE, CUCTEMATHU3alIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3ed — IS M3Y4YCHUS
CBOMCTB BEHIECTB M XUMHUYECKUX PpEAKIUH, €CTeCTBEHHO-
Hay4YHbIE METOJbl TIO3HAHWS — HAOJIOJICHUE, U3MEPEHHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN ).
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bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
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3.2

Uroro no pazaeny

PesepBHOE Bpemst

OBILEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

XumMmnyeckas CBI3b.
OKHUCIIUTEIBHO-
BOCCTAHOBHUTEILHBI
€ peaxkuuu

15

68 5

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [{OK
https://m.edsoo.ru/7f41837¢
butmmoreka [JOK
https://m.edsoo.ru/7f41837¢
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9 KUIACC

HaumenoBaHue pa3jie/ioB u
TeM IPOrpaMMBblI

Ne i/

Pa3nea 1. BemecTBo 1 XMMHUYecKHe peakiun
[ToBTOpenue u yrinyGnenue

1.1 3HAaHUW OCHOBHBIX Pa3JIeJIOB

Kypca 8 kiacca
OcHOBHbBIE 32aKOHOMEPHOCTHU

1.2 XUMHUYCCKHUX PEaKIUi
DIIEKTPOIUTHYSCKAS
1.3 aucconuanysa. XuMHYEeCKUe
peaKkIMK B pacTBOpax
Uroro no pazneny 17

Pa3gen 2. HeMeTaJIbI M UX COCAUHEHUSA
OO0mias xapakTepucTuKa

2.1 XUMHAUECKUX DIJIEMEHTOB

VIA-rpynnel. ["amorenst

OO61mas xapakTepucTHKa
29 XUMHUYECKHX 3J1eMeHTOB VIA-
' rpymmbl. Cepa u eé

COCTMHECHUS
OO61as xapakTepucTuKa

XUMHYECKHX 3JIEMEHTOB VA-
rpynibl. A30T, pocdop u ux

COETMHEHUS
2.4 OO0mras xapakTepucTruka

23

KoanuyecTBO 4acoB

Bcero

I
KoHnTpoJbHbI PAKTIIE
CKHe
e padoThbI
padoThI
1
1 1
1
1
1 2

DJICKTPOHHBIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHUUUNAJIbHOE OSI.I.I,EOBPA308ATE{I'I>HOE YYPEXXAEHUE "OCHOBHASA
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XUMHUYECKHUX d1eMeHTOB [V A-

TPYIIBL. YTIEPOL U KPEMHUN https://m.edsoo.ru/7f41a636
U UX COCOUHCHHS
Uroro no pazneny 25
Paznen 3. Metasiibl M MX COeIMHEHUS
. but6mmoreka [JOK
31 Obmme cBoHCTSa MeTAIIOR 4 httos://m.edsoc])—.lru/7f41a636
19 Baxueiiye MeTaiibl U UX 16 | ) bubnunoreka [JOK
COeIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nes 4. Xumus u okpy:kaomas cpeaa
41 BemectBa u maTepuansi B 3 bubnunoreka [IOK
JKM3HHU YE€JI0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
Pe3epBHOE Bpems 3 bubmorera [TOK
https://m.edsoo.ru/7f41a636
OBIIEE
KOJIMYECTBO
YACOB I10 68 4 !
I[TPOTPAMME
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ITIOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBO yacon
Ne Kontrpoan  IlIpakTuy
Tema ypoka
n/n Bcero bHbBIE ecKue
padoThI padoThI
| [Ipenmer xumuu. Pois XuMuu B )KU3HU |
yejoBeKka. Tena u BelecTBa
2 ITorsarre o MeTogax MO3HAHUS B XUMHUH 1
[IpakTuueckas pabora Ne 1 «IIpaBuia
3 paboThI B 1a00paTOpUn U MPUEMBI 1
oOpailieHus ¢ J1abopaTOPHBIM
000pyI0BaHUEM»
4 Yucreie BemecTtBa U cMecd. CriocoObl |
paszelieHusl cMecen
[Ipaxtuueckas padota Ne 2 «Pa3nenenne
5 cMmeceil (Ha mpuMepe OYMCTKH TOBapEHHOMN 1
COJIN)»
6 ATOMBI M MOJIEKYJIBI 1
7 XHUMHYECKHUE DJIEMEHTBI. 3HAKU (CUMBOJIBI) 1
XAMHYECKHX DJIEMEHTOB
8 [IpocThie U C10KHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1
10 3aKOH ITOCTOSIHCTBA COCTaBa BEIIIECTB. 1

Xumnueckasi popmyna. BaneHTHOCTD

Jara
usyde
HUS

DJICKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/ff0d210c¢
but6moreka [JOK
https://m.edsoo.ru/ff0d227¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6moreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8
bu6moreka [JOK
https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae
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11

12

13

14

15

16

17

18

19

20

21

22

aTOMOB XMMHUYECKUX DIIEMEHTOB
OrHOCUTENbHAA aTOMHAag Macca.

OTHOCHTENbHAS MOJIEKYJISIpHAS Macca !
MaccoBas 10711 XHMHYECKOTO JIEMEHTa B 1
COEJIMHEHUU

KommuecTto BeniectBa. Mois. MossipHas |
Mmacca

duznuecKue U XMMUYECKUE SBICHUSI. 1
XuMHUecKas peakius

[Tpu3HaKy U yCIIOBHSI IPOTEKAHHS !
XUMHUYECKHUX peaKIui

3aK0OH COXpaHEHUsI MaCChl BEIIECTB. 1
XUMHUECKUE YpaBHEHUS

Brrunciienust KomudecTsa, Macchl

BEIIIECTBA 110 YPAaBHEHUSM XUMHUYECKUX 1
peakuuii

Knaccudukanus XuMU4ecKux peakiui
(coenmuHEeHMUs1, pa3IOKECHHUS, 3aMEIIICHHS, 1
obmeHa)

M. B. JIoMOHOCOB — y4Y&HBbIA-

sHuIMKIoneaucT. O600IIeHNe U 1
cucTeMaTH3alys 3HaHUH

KonTponbnas padota Nel no teme 1 |
«BemecTBa 1 XUMUYECKUE PEAKITUI

Boznyx — cmech ra3os. CoctaB Bo3ayxa.
Kucnopoa — snemeHT u mpoctoe 1

Bemuiectso. O30H
dusnueckre U XUMUYECKHE CBOMCTBA

KHCIIOpoJa (peaKkIuu OKUCIICHUS, 1
ropenue). [Torstue 06 oxcuaax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d323¢
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c¢
bu6moreka [JOK
https://m.edsoo.ru/ff0d5230
but6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3al6
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3{34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bubnuoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614
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23

24

25

26

27

28

29

30

31

32

33

34

CriocoObl nostyyeHust KUCI0poa B
7a00paTOpPUU U IPOMBIIIUIEHHOCTH. 1

[TpumeneHue kuciaopoaa
TemmoBoit 3 (HeKT XUMUIECKON PEeaKIIHH,

MOHSTHE O TEPMOXUMHUYECKOM ypaBHEHUH, 1

9K30- U SHIAOTEPMHUYECKUX PEaAKLIUAX
TormnuBo (HedTh, yroib U METaH).

3arpsi3HEHUE BO3yXa, COCOOBI €ro 1

pe0TBPALICHHUS

[TpakTrueckas pabota Ne 3 o Teme

«ITomydyenne u coOMpaHue KUCIOPO/Ia, 1 1

W3y4YEHHE €ro CBOMCTB)
Bonopon — anemeHT u mpocToe

1
BelecTBO. HaxoxxneHnue B npuponae
dusnueckue U XUMUYECKHUe CBOUCTBA |
Bostoposa. [Ipumenenue Bogopona
[TonsiTHE O KUCIIOTAX U COJIAX 1
Crioco0bI nosryyeHus BOAOPoIa B 1
naboparopuun
[Tpaktuueckas padora Ne 4 o Teme
«ITomydyenne u coOupanue BOJIOPOIA, 1 1
U3YyYEHUE €r0 CBOUCTB»
MounsipHblii 00BEM Ta30B. 3aKOH ABOraJipo 1
Brrunciienus o0béMa, KOIIMYeCTBa
BEILECTBA ra3a 110 €ro U3BECTHOMY 1

KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruucnenus o0bEMOB ra3oB o 1

YPAaBHCHHUIO PCAKITHMU HAa OCHOBC 3aKOHA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542¢

bu6moreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUNAJTIbHOE OBI.I.IEOBPA308ATEJ:I'I>HOE YYPEXXAEHUE "OCHOBHASA
LLIKOJIA N2 104 BOPOLUUJIOBCKOIO PAMOHA BOJITOrPAAA", /lbimapb Enexa
BnaavMupoBHa, AMPEKTOP

25.09.25 13:56

Onepatop 340 000 "KomnaHus "TeH3op"

Ceptudpmkar 217CA555269BEE4DA53418ADC217FE3B



file:///C:/Users/%D0%A1%D0%9E%D0%A8%20%E2%84%96104/Downloads/%5Ch
file:///C:/Users/%D0%A1%D0%9E%D0%A8%20%E2%84%96104/Downloads/%5Ch
file:///C:/Users/%D0%A1%D0%9E%D0%A8%20%E2%84%96104/Downloads/%5Ch
file:///C:/Users/%D0%A1%D0%9E%D0%A8%20%E2%84%96104/Downloads/%5Ch
file:///C:/Users/%D0%A1%D0%9E%D0%A8%20%E2%84%96104/Downloads/%5Ch
file:///C:/Users/%D0%A1%D0%9E%D0%A8%20%E2%84%96104/Downloads/%5Ch
file:///C:/Users/%D0%A1%D0%9E%D0%A8%20%E2%84%96104/Downloads/%5Ch
file:///C:/Users/%D0%A1%D0%9E%D0%A8%20%E2%84%96104/Downloads/%5Ch
file:///C:/Users/%D0%A1%D0%9E%D0%A8%20%E2%84%96104/Downloads/%5Ch
file:///C:/Users/%D0%A1%D0%9E%D0%A8%20%E2%84%96104/Downloads/%5Ch
file:///C:/Users/%D0%A1%D0%9E%D0%A8%20%E2%84%96104/Downloads/%5Ch
file:///C:/Users/%D0%A1%D0%9E%D0%A8%20%E2%84%96104/Downloads/%5Ch

35

36

37

38

39

40

41

42

43

44

45

46
47

00BEMHBIX OTHOIIIEHUH T'a30B
duznyeckre 1 XUMUYECKHE CBOIICTBA

BOJIBI !

CocraB ocHoBanwuii. [Tonstie 06 1
WHIUKAaTOpax

Bopa xak pactBoputens. Hacelenasie u

HEHACBIILIEHHBIE pacTBOpbl. MaccoBast 1

JIOJISl BEILIECTBA B PacTBOPE

[IpakTuyeckas padota Ne 5 o reme

«IIpuroroBieHue pacTBOPOB ¢ 1 1
onpeseaEHHON MacCOBOM JToyei

PacTBOPEHHOTO BELIECTBAY

KoHnTtponbHas padora N2 o teme 1 |
«Kucnopoa. Bogopoa. Boga»

OKkcupel: cocTaB, KiacCU(UKAIINS, |
HOMEHKJIaTypa

ITonydyenune u XuMHUYECKUE CBOMCTBA

KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 1

OKCHJIOB

OcHOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, !
HOMEHKJIaTypa

[Tonydyenune u XuMHU4YECKUE CBOMCTBA 1

OCHOBaHMI

Kucnotsl: coctas, kinaccupukanms, |
HOMEHKJIaTypa

ITonyuyenune u XuMHUYECKUE CBOMCTBA 1

KHCIIOT

Conu (cpennue): HOMEHKIIATypa, CIOCOObI |
MOJTY9CHUS, XUMHUYECKUE CBONCTBA

[IpakTuyeckas padora Ne 6. Pemenue 1 1

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59¢2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6moreka [JOK
https://m.edsoo.ru/ff0d6342
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2
bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9474
bu6mmoreka [IOK
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48

49

50

51

52

53

54

55

56

57

OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME
«OCHOBHBIC KIIACCHI HCOPTraHNYCCKUX

COEeIMHESHUN)
I'enernueckas cBA3b MEXKy KiIacCaMu

1
HEOPraHWYECKUX COETMHEHUI
O060011eHnEe U cUCTeMaTU3alus 3HAaHUN 1
KontponsHast padota Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 1 1
coequHeHun"
[TepBbie MOMBITKU KJIacCUPUKAITUU
XMMHYECKUX 3J1eMEHTOB. [loHsiTHE O 1
IPYIIIAaX CXOAHBIX AJIEMEHTOB
IIepnoanueckuit 3akoH u [lepuoanueckas
CUCTEMA XMMHUYECKHX 1eMeHTOoB [[. 1. 1
Meneneena
[Tepuospl, rpynmbl, TOATPYIIIBI 1
Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. |
N3oTomnsl
CrpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB llepuoanueckoi cucremsr /. 1

. Menneneesa
XapakTeprucTUKa XUMHUYECKOTO 3JIEMEHTA

IO €ro II0JIOXKCHHUIO B HepHOHquCKOﬁ 1

cucteme /1. 1. MenaeneeBa
3nauenue [lepuoauueckoro 3akoHa s

pa3BuTUA HayKu U npaktuku. . 1.
MenpeneeB — y4€HBIH, MEIAror U
rpaX<IaHuH

https://m.edsoo.ru/00ad9b7c

bu6moreka [JOK
https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
https://m.eds00.ru/00ad9cb2

bubnuoreka [JOK
https://m.edsoo.ru/00ad9¢ela

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [JOK
https://m.edsoo.ru/00adas52c¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢c
bu6mmoreka [JOK
https://m.edsoo.ru/00ada342

bubnuoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bubnuoreka [JOK
https://m.edsoo.ru/00ada96e
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PesepHbIii ypok. O6001ICHHE 1

58 cucTeMaTH3anus 3HaHui / Beepoccuiickas 1 1
npoBepoyHas paborta
KonTponbnas padota Ne4 no teme

59 «Ctpoenne atoMa. XUMHUYECKAs CBA3hY / 1 1
Bcepoccuiickas mpoBepodHas pabota

60 DIEKTPOOTPUIIATEILHOCTh AaTOMOB 1
XUMHUYECKHUX JJIEMEHTOB

61 NonHas xumuyeckas CBsi3b 1

62 KoBasieHTHas nonsipHas XMMUYECKasi CBSI3b 1

63 KoBasieHTHasT HemoJIIpHas XUMUIeCKast |
CBSI3b

64 CreneHb OKUCIICHUS 1

65 OKHCIUTENHEHO-BOCCTAHOBUTEIbHBIE |
peaxiumn

66 OKHUCIUTENN U BOCCTAHOBUTEIIN 1
PesepBubIil ypok. O60011eHIE 1

67 CHUCTEMaTH3aIlis 3HAHUM 110 TeMe 1
«Crpoenue atoma. XuMHUYECKas CBA3b»

68 PesepBHsiit ypok. O6o00IeHNE U 1
CUCTeMAaTHU3alHsI 3HAHUH

OBILEE KOJIMYECTBO YACOB I10 68 5 4

I[TPOTPAMME

but6mmoreka [IOK
https://m.edsoo.ru/00adb33¢

bu6mmoreka [JOK
https://m.edsoo.ru/00adb486

bubnuoreka [JOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
but6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6moreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KUIACC

Tema ypoka

[Tepnonnueckwuii 3akoH. [lepnonnueckas
CHUCTEMa XMMHUYECKHX diieMeHToB /1. 1.

Menpeneena

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHUYCCKUX DJICMCHTOB HCpBLIX Tpex
MEepPHOJI0B

Knaccudukanus 1 HOMEHKIIaTypa

HEOPraHWYECKUX BELIECTB
Buabl XUMHUYECKOU CBI3U U THUIIBI

KPUCTAJUIMYECKUX PELIETOK
Kontponbnas padora Nel o teme

«IloBTOpEeHue u yriryOiaeHne 3HaHUH

OCHOBHBIX Pa3/ieoB Kypca 8 Kiacca»
Knaccngukanms XuMHIecKuX peakiuui

10 Pa3JIUYHBIM NIPU3HAKAM
IToHsATHE O CKOPOCTH XMMHUYECKOU

pCaKknuu. IloHsiTHE O TOMOT€HHBIX U

FETCPOrcHHbLIX PCAKIUAX
ITonsTHEe 0 XMMHUYECKOM PpaBHOBECHUMU.

@akTopsl, BIUAIOIINAE HA CKOPOCTh
XMMHYECKON PEAKIIUU U NIOJIOKEHUE

XUMHYECKOT'O paBHOBECHUA
OKHCIIMTEILHO-BOCCTAHOBUTEILHBIC

KoanuecTBo 4acos

KonTpoa
Bcero LHBIE

padoThI

IIpakTHy
ecKHe
padoTbI

JlaTa
usyue
HUS

DJICKTPOHHBIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7¢2
bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [{OK
https://m.edsoo.ru/00adbcb0

bu6mmnoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

Bbu6mmorexa [JOK
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10

11

12

13

14

15

16

17

18

19

20

peaxkiuu
Teopust 3NEKTPOTUTUUECKON

mucconuanmu. CHiIbHBIE U ci1a0ble 1
AIIEKTPOIUTHI

HNonHble ypaBHEHUS peakuuid 1

XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHUI B CBETE MPEACTaBICHHIA 00 1

ANEKTPOIIUTUIECKON JUCCOIIUAIIUT
XUMHUYECKHE CBOMCTBA COJIEU B CBETE

MIPEACTABICHUH 00 JIEKTPOITUTHIECCKOM 1

JIACCOITHAITNT

[TonsiTue o rugponuse comneit 1

O0o001IeHre U cucTeMaTU3alus 3HaHU N 1

[TpakTnueckas padota Ne 1. «Pemenue | |
AKCIIEPUMEHTANIbHBIX 3a7a4»

Kontponbnas pabota Ne2 o teme

«INEKTPOTUTHUYECKAS TUCCOIUAITHS. 1 1

XHWMHUYECKHUE PEAKIIUU B PACTBOPAX)

OO01mas XxapakTeprCTUKA TAJIOTCHOB.

XUMHUYECKUE CBOMCTBA HA IPUMEPE 1

xJiopa

XnopoBogopo. CoJisiHast KUCIIOTA,

XUMUYECKHE CBOMCTBA, MOTYICHHE, 1

MIPUMEHEHNE

[IpakTnueckast padora Ne 2 o Teme

«IlomyueHne COnsTHOU KUCIIOTHI, 1 1

W3y4EHHE €€ CBOMCTBY»

https://m.edsoo.ru/00adcade

Bbu6mmorexa [JOK
https://m.edsoo.ru/00adcd68

bubmuoreka [JOK
https://m.edsoo.ru/00add448

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8

bubmuoreka [JOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4
bubmuoreka [JOK
https://m.edsoo.ru/00addd12
bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [IOK
https://m.edsoo.ru/00addecO

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [{OK
https://m.edsoo.ru/00ade104

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ade348
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21

22

23

24

25

26

27

28

29

30

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX peaKuHﬁ, €CJIM OAWH U3 1

peareHToB J1aH B U30BITKE
OOm1ast XapaKTEpUCTHKA SJIEMEHTOB

VIA-rpynmsl 1
AmnoTponHbie MOIU(DUKAIIMN CEPHI.
HaxoxneHue cepbl 1 €€ COeIMHEHUH B 1
npupoae. XuMHUYECKHUE CBOUCTBA CEPBI
CepoBojopo, cTpoeHue, Gu3ndecKkue u |
XHMHUYECKHE CBONCTBA

Oxkcunpl cepsl. CepHas KUCIOTA,

du3HYecCKre U XUMUIECKIE CBOWCTBA, 1

MIpUMEHEHNUE

XHWMHUYECKHE PEAKIUY, JIEKALUE B

OCHOBE MPOMBIIIIEHHOTO crioco0a

MOJYyYECHUS] CEPHOM KUCIIOTHI. 1
XUMHUECKOE 3arpsA3HEHUE OKPY KaOIIEH
Cpelibl COEIMHEHUSIMH CEePbI
Brrunciienne MaccoBoil 1071 BbIXOAa
MPOJIYKTa PEAKIINH

OO1as xapakTepucTUKa SJIEMEHTOB V A-
rpynnsl. A30T, pacCIpOCTpaHEHUE B
npupojie, GU3NIECKUE U XUMUIECKIE

CBOMCTBA
AMMHak, ero puznyeckue u

XUMHUUYECKHE CBOMCTBA, MOJYyYCHUE U 1

MIpUMEHEHNE
[TpakTuyeckas padora Ne 3 o Teme 1 1

«HonyquHe aMMU1aKa, U3y4CHHueC €ro

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adeea6

bu6mmoreka [{OK
https://m.edsoo.ru/00adf004

bu6mmorexa [JOK
https://m.edsoo.ru/00adf180
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31

32

33

34

35

36

37

38

39

CBOMCTB»
A3OTHas KUCIOTa, e€ pusnyeckue u

XUMHYECKUE CBOUCTBA
Hcnonb30BaHre HUTPATOB U COJNEN

aMMOHHS B KaUeCTBE MUHEPATbHBIX
ynoOpeHuit. XuMHIeCKoe 3arpsi3sHeHNE 1
OKpYXalollel cpeibl COEAMHEHUSIMU

azora

docdop. Okcun pochopa (V) u

dbochopnas kucnora, puzndeckue u 1

XAMHYECKUE CBOICTBA, MOTy4YeHHE
Hcnonb3oBanue GocdaToB B KauecTBe

MUHEpaJIbHBIX Y10OpeHUH. 3arps3HeHne 1
MIPUPOJTHOM cpeapl hochaTamu
Yrnepon, pacnpocTpaHeHHE B IPUPOJIE,
buznyeckue U XuMUYECKHe CBOMCTBA
Oxcuppl yriepona, ux pusnueckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
poOJIEMBI, CBSI3aHHBIE C OKCUIIOM
yraepona (IV)

VYronbHas KUCI0Ta U €€ CONMU 1

[TpakTuueckas padora Ne 4 o Teme
"TlonydeHue yrieKucaoro rasa.
KavecTBeHHast peakiys Ha KapOOHaT-

n

HOH
[TepBoHaYaIbHEIC TOHATHS 00

OpPraHUYECKUX BEILEeCTBAX KakK O 1
COEIMHEHMSIX yTiIepo/ia

bubmuoreka [JOK
https://m.edsoo.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

Bbu6mmorexa [JOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe

bu6mmorexa [JOK
https://m.edsoo.ru/00ae006¢

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027¢e

bubmuoreka [JOK
https://m.edsoo.ru/00ae054¢e
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40

41

42

43

44

45

46

47

48

49
50

Kpemuuii u ero coequHeHus 1

[TpakTuueckas padota Ne 5. Pemenune
SKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Baxuennme HeMeTaUIbl U UX

COCMHEHUS»
KonTponbnas pabota Ne3 o teme

«BaxHelIme HeMeTaJIbl U UX 1 1

COEIIMHEHHUSD
OOm1ast XxapaKTepUCTHKA XUMHYECKHX

3JIEMEHTOB — METAJUIOB.
Meraminueckas CBSI3b U METAJUINYECKas 1
KpUCTaJUIMuecKasi pemérka.

dusndueckue cBOMCTBA METAILIOB
XUMHUYECKHUE CBOMCTBAa METAJIJIOB.

DJIEKTPOXUMHUYECKHUH P HATPSIKCHUI 1

METaJIOB
OO0mue criocoObl MOTYYCHHUS METAJIOB.

Crnasel. Beruncienust no ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIM OJUH U3
pEareHTOB COJEPKUT IPUMECH

[TonsiTHe 0 KOPPO3UK METAIIIOB 1
[IlenoyHbIe METAIITBI 1

OKCI/I,Z[BI U TUAPOKCUIBI HATPUA U KaJIUA 1

[Ienouno3eMeNnbHBIE METAIIIBI —

KaIbIIMA U Mardui
Bakueiinime coefMHEHUS KaJIbIUS 1

bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [JOK
https://m.edsoo.ru/00aec103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156

Bbu6mmorexa [JOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8
bu6mmoreka [{OK
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56
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59

60

61

62

63

O060011IeHEe ¥ cucTeMaTh3aus 3HaHUi 1

JKEcTKOCTh BOABI M CIIOCOOKI ¢€ |

yCTpaHEHUS

[IpakTnueckast pabora Ne 6 o Teme

"YKECTKOCTL BOJBI I METOEI €6 1 1
ycTpaHeHus"

AmroMuHAI 1

AmMdoTepHbIe CBOWCTBA OKCHIA U 1

THJIPOKCH]IA

Kemeso 1

OKcHIbl, THIPOKCHUIBI U COJIH JKeJie3a 1

(IT) u xenesa (II1)

O06o001IeHne U cucTeMaTHU3alys 3HAHUI 1

[IpakTuueckast pabora Ne 7. Pemenue

AKCIIEPUMEHTAJILHBIX 33724 110 TeME 1 1
«Baxneime MeTaIbl U UX

COEIMHEHUS

Berarcnenus mo ypaBHEHUSIM

XUMHYECKUX PEaKIU, €CIIA OJIUH U3

peareHTOB JIaH B U30BITKE MU COJCPIKUT 1

MpyUMecH. BbruuciaeHrs MaccoBOU 10U

BBIXOJ1a IIPOAYKTA peakiuu

O0001IeHrE U CUCTEMATH3aIM 3HAHUH 1
Kontponbnas pabota Ne4 no teme

«Baxuelnime MeTayuIbl U UX 1 1
COEINHEHUS)
Bemectsa u marepuassl B 1

https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

Bbu6mmorexa [JOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
bubmuoreka [JOK
https://m.edsoo.ru/00ae35¢6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1750

Bbu6mmorexa [JOK
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MOBCETHEBHOM JKM3HH YeIOBEKa
XUMHUECKOE 3arps3HEHUE OKPY KAOIIEH

64 1
cpenbl

65 Posb xuMuH B pelIeHNH YKOIOTUIECKUX 1
npobiieM

66 PesepBubIil ypok. O60011eHIE 1 |
CUCTEMaTHU3ALMS 3HAHUN

67 PezepsHblii ypok. O0o01eHue u |
cCUCTeMaTH3alus 3HAaHUA

68 PesepBubIil ypok. O6001meHne u |
cHCTEMaTH3alus 3HAHUH

OBILEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME

https://m.edsoo.ru/00ae3f50
bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ac0d0a
bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHON MIPOI'PAMMBI

8 KIIACC
Kox
nposep IIpoBepsiemble IpeaMeTHBIC Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
S1eMOro o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTI'0 00111€r0
pe3yJbT o0pa3zoBaHust
aTa
1 ITo Teme: «IlepBoHaYanbHbIE XUMHUYECKHUE MTOHSITHUSY
pPacKpbIBaTh CMBICJI OCHOBHBIX XMMMUYECKHUX IIOHATHI: arowm,
MOJIEKYJIa, XMMHUYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE
BEIIIECTBO, CMeCh (OJHOPOIHAs U HEOAHOPO/HAs), BAJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAs M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JII XUMUYECKOTO
1.1 JJIEeMEHTa B COEJUHEHUH, MOJIAPHBIH O00BEM, XUMHUECKas
peakuusi, KiaccuuKalMs peakuui: peaklud COETUHEHUS,
peaKkiMy pa3iokKeHUs, Peakluu 3aMelIeHUs, peakuuud oOMeHa,
9K30- M SHAOTEPMHUUECKUE PEAKLMH, TeIUIOBOH 3(h(deKT peakuuu,
pacTBOp, MaccoBasi J10JIs BellecTBa (IPOLIEHTHAsE KOHLIEHTPALM)
B pacTBOpe
WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKHX NOHATHN
1.2 U TPUMEHATh OTU TMOHATHS TPU ONMCAHMM BEUIECTB U HX
MPEBPALLIECHUI
13 HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISl  COCTaBJICHUS
' (dhopMyIT BeECTB ¥ YPaBHCHUN XUMHUYECKUX PEaAKIIAN
pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
1.4 IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHa
ABorazpo
Ls ONpEAEATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHAapHBIX
' COCIMHECHMSX
1.6 KJIacCU(UIIMPOBATh XUMHUYECKHE peakiuu (10 YHCIY U COCTaBy
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YYaCTBYIOIIMUX B PEAKIMH BEIECTB, 10 TETJIOBOMY dPQEKTY)
BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl

1.7
BEILECTB

L8 BBIUUCIIATH MAaCCOBYIO JIOJII0 XUMHUECKOTO 3JIeMEHTa 1o (popmyre
COEIMHEHMS,

1.9 BBIUUCIIATh MAaCCOBYIO JOJIIO BEILLECTBA B PACTBOPE
IIPUMEHATh  €CTECTBEHHOHAyYHbIE  METOJbl  IO3HAHUS  —

1.10 HAONIOJIEHUEe, U3MEpPEeHHe, MOJEIMPOBAaHHUE,  OKCIICPUMEHT
(peanbHBIN 1 MBICTICHHBIH )

5 I[Io Teme: «BaxHelmmne MpPeACTABUTENM HEOPTaHUYECKUX
BEILECTB

1 pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATUNA: OKCH,
KHCJIOTa, OCHOBAHUE, COJIb

25 ONpeNeATh NPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KIIaccy

COeMHEHHH 1Mo popmynam
23 KJ1acCU(UIMPOBATh HEOPTaHUUECKUE BEILECTBA
XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA

BCIIICCTB Pa3InYHBIX KJIaCCOB, MMOATBEPKAAA OIIMCaHHuC

2.4
NpUMEpPaMU  MOJIEKYJSIPHBIX ~ YpaBHEHHH  COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIui
MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HX
2.5 Ka4yeCTBEHHOT'O COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKHX
MIPEBpAILEHNH B Pa3INYHBIX YCIOBUAX
2.6 ClIeIoBaTh IpaBWIaM IOJb30BaHUS XHMMUYECKOW TMOCYJOW U

1a00paTOpHBIM 000pPYIOBaHHUEM, a TAaKXKe MpaBUiIaM OOpaLIeHus ¢
BCIICCTBAMH B COOTBCTCTBUH C MHCTPYKHOUSAMU IO BBITIOJTHCHUIO
.]'Ia60paT0pHBIX XUMHNYECKHUX OIIBITOB 10 IMMOJIYYCHHIO n
coOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOJOpOJA U KHCIOPOa),
IIPUTOTOBJICHUIO PAcCTBOPOB C ONPEIEIEHHOW MAacCOBOW IOJIEH
pacTBOpPEHHOIO  BEIIECTBA,  IUIAHUPOBATH M IPOBOJUTH
XMMHUYECKHE DJKCIEPUMEHThl II0 PACIIO3HABAHUIO PACTBOPOB
mieJo4e M KUCIOT C IOMOIIBIO MHAMKATOPOB  (JIAKMYC,

(deHondTazent, METUIOPAHX U APYTrHe)
2.7 MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKOW pEeaKINu
ITo Teme: «Ilepuognueckuii 3akoH u llepuommyeckas cucrema

xumudeckux asnemeHToB JI. M. MenneneeBa. CTpoeHHne aTOMOB.

3
Xumuueckas CBSI3b. OKHUCITUTEITLHO-BOCCTAHOBUTEIILHBIC
peaKium»

3.1 pacKpbhIBaTh CMBICT OCHOBHBIX XHMHYECKHX TMOHSATHH: SAPO
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aToMa, JJIGKTPOHHBIN CJIOH aToMa, aTOMHas OpOWTal b, Paguyc
aToMa, XUMUYECKasl CBSI3b, MOJISIPHAS. U HETOJISIPHAST KOBAJICHTHAs
CBSI3b, DJIEKTPOOTPHUIATEILHOCTh, MOHHAS CBSI3b, MOH, KaTHOH,

AQHUOH, CTETIEHb OKUCJICHUS
3.2 KJIaCCU(PUITUPOBATh XUMHUECKHUE DJIEMEHTHI
ONHCHIBATh u XapaKTEpPU30BaTh TaOIUYHYIO bopmy

HepI/IOI[I/IquKOfI CUCTCMblI XUMHWYCCKUX JJICMCHTOB: pasjindyaTb

33
MOHATUS «T7aBHas moarpymmna (Arpynma)» U  «mo0OodHas
noarpymnmna (brpynma)y, «Mansie» U «O0NbIINey» TePHOIbI
3.4 packpsiBaTh cMbich [lepuoanueckoro 3akona .M. Menneneena:
JEMOHCTPUPOBAaTh IOHUMAaHHUE MEPUOAUYECKON 3aBUCUMOCTHU
CBOMCTB XMMHUYECKHX DJEMEHTOB OT UX IIOJIOKEHUS B
IIepuonnueckoi cucreme
COOTHOCUTh OOO3HAU€HHs, KOTOpble UMEIOTCS B Talnuie
«Ilepuonuueckas cucreMa XuMHuYeckux daemeHtoB  JI.U.
3.5 MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKaMH CTPOCHUS aTOMOB
XUMHUYECKUX 3JEMEHTOB (COCTaB W 3apsAl sjpa, oOIIee 4YHUcio
JJIEKTPOHOB U PACIIPEAEIECHUE UX TI0 AIEKTPOHHBIM CIIOSIM)
16 ONpEAENATh CTENEHb OKHUCICHHS JJIEMEHTOB B OWMHApPHBIX
COEIMHEHUSIX
37 OTIpeICIIATh BUJ XUMUYECKOM CBSI3U (KOBAJICHTHAs W MOHHAsA) B
HEOPraHMYECKUX COECIUHEHMIX
9 KUIIACC
Kon
nposeps IIpoBepsiemble npeMeTHbIE pPe3yJIbTAThl 0CBOEHUSI OCHOBHOIM
eMOoro o0pa3oBaTeIbHON NPOrpaMMbI OCHOBHOI0 00111€Tr0
pe3yJbT oOpa3oBaHus
ara
1 ITo Teme: «BemecTBo 1 XuMu4ecKasi peakLus»
1.1 pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHMUYECKHUX IOHSATUH: pacTBOD,

QJICKTPOJINTHI, HE3JICKTPOJINTEI, SJICKTPOJIUTHYICCKAL
Jucconuanus, pCaknumn HOHHOT'O 06M€Ha, KaTajiun3aTtop,
XUMHYECKOE PaBHOBECHUC, O6paTI/IMBI€ u H606paTI/IMBIe pE€aKknuu,
OKHCJIHUTCIbHOBOCCTAHOBUTCIIBHBIC pCaKknuu, OKHCIIHTCIIb,

BOCCTAHOBHUTECIIb, OKHCJIICHUEC M BOCCTAHOBJICHHEC, aJIJIOTPOIIH:,
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aMQOTepHOCTh, XHMMYECKas CBs3b (KOBAJEHTHas, HWOHHas,
METaJUINYecKas), KPUCTAIIIMUECKas: PeIETKa, CIIABbl, CKOPOCTh

XUMHUYECKON peakinuu
I/IJIJIIOCTpI/IpOBaTB B3aMMOCBs3b OCHOBHBIX XHUMHWYCCKUX HOHHTI/Iﬁ

1.2 U TMNPUMCHATH OTU TOHATHUA IIPU OIMMCAHWH BCIICCTB H HX

MIPEBPALLECHU I
COCTaBJIATb YPaBHEHHUS  JJICKTPOJMTHUYECKOW  JIHCCOLIMALUU

1.3 KHCJIOT, LIeJI0Ye U cojiel, MOJHbIe U COKpAIEHHbIE YPaBHEHUS

peakiuii HOHHOTO 0OMeHa
pacKpbeiBaTh  CYHNIHOCTh  OKHCJIHMTEIbHO-BOCCTAaHOBHTEIBHBIX

1.4 peakiuii MOCPECTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca 3TUX

peakuuii
1.5 IIPOBOJUTH PaCYETHI 10 YPABHEHUIO XUMUYECKOU pEeaKIuu
ITo TemaMm: «HeMeTtaiiel 1 UX coeIUHEHUS» U «MeTamibl U UX

COETUHEHUS

XapakTepu3oBaTh (ONMUCHIBaTh) oOOmMe U crHenuduueckue
1 XUMHMUYECKHE CBOMCTBA IIPOCTBIX UM  CIOXHBIX  BEIIECTB,

MOJATBEPKJasi ONKUCAHUE MPUMEPAMH MOJIEKYIISIPHBIX M MOHHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYICCKUX peaKHI/Iﬁ
COCTAaBJIATH YpaBHCHUA peaKHI/If/'I, MOATBCPIKAAIOIIUX

2.2 CYIIECTBOBAHUEC TCHETHYECKOM  CBS3H MCXKIAY BCIICCTBAMU

Pa3JIMYHBIX KJIACCOB
IMIPOrHO3UpPOBATH CBOMCTBaA B€OIECTB B 3aBHCHMOCTH OT WHX

2.3 CTpOCHUA, BO3MOXHOCTHU MMPOTCKAHUA XUMHUYCCKUX

IIPEBPAILCHUI B PA3JIMYHBIX YCIOBUAX
clieIoBaTh TMpaBUIaM TIOJIb30BAaHUS XHUMHUYECKON TOCyaod u
71ab0pPaTOPHBIM 00OPYIOBAaHUEM, a TAKXKE MPaBUIaM OOpaIleHHUs
24 C BCIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSAMH  II0
. BBITIOJIHEHUIO J1a60paT0prlx XUMHUYCCKUX OIIBITOB 110
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHMaKa M

YIIJICKUCIOTO 1“332[)
IMPOBOAWUTE PE€AKIHU, IMOATBCPKIAIOIINC Ka4yeCTBEHHEIH COCTaB

pa3IMYHBIX BELICCTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPHUI-,

5 s Opomua, womua, KkapOoHat, d¢ocdar, cwimkar, -cynabdar,
' TUAPOKCUAMOHBI, KATHOHBI ~aMMOHHS, HOHBI  H3YYCHHBIX
METAJLIIOB, [IPUCYTCTBYIOIIUE B BOJIHBIX pacTBopax

HEOPraHWYECKUX BEILECTB
3 ITo Teme: «XuMUS U OKpYXKaKOILIAs Cpeaay
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pacKpbIBaTh CMBIC OCHOBHBIX XuMUYeckux mnonstui: I[1JIK

3.1
BEILIECTBA; KOPPO3HUs METAJIIIOB
MIPUMEHSATH OCHOBHBIE OTIEPAIIMHA MBICTUTEIHHOU NEITEITLHOCTH —
aHallM3 W CHUHTE3, CpaBHEHHE, O0O0OIIEHUE, CHCTEMaTH3alluIo,
12 BBISIBIICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3€d — NIl M3y4YEHUS

CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIUI; €CTECTBEHHOHAYYHbIE
METO/bI MMO3HAHUS — HAOII0IeHNEe, U3MEpPEHUE, MOJICTMPOBAHUE,

9KCIIEPUMEHT (peabHbI U MBICJICHHBIN)
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IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon IIpoBepsieMbIi 31€MEHT COACPKAHUS
1 [IepBoHavyaIbHBIE XUMUYECKUE TTOHSATHS
[Ipenmer xumun. Posib XUMUM B )KU3HU YEJIOBEKA. XUMHUS B CUCTEME

1.1 Hayk. Tema wm BemecrtBa. Pu3MUecKue CBOMCTBA BEILECTB.

ArperaTHoe COCTOSAHHE BCIICCTB
IlonsTue o METOJaX IMMO3HAHUA B XUMHUMU. Yucteie BC€IICCTBA U CMCCH.

1.2
CrniocoObl pa3feneHus: cMece

ATOMBI nu MOJICKYHBI. XI/IMI/I‘-IGCKI/IG 3JICMCHTHEI. CI/IMBOJIBI
1.3 XUMHUYECKUX AJIEMEHTOB. [IpoCcThie U Cl0oXKHBIE BEleCTBA. ATOMHO-

MOJIEKYJIIPHOE YUEHUE
Xumunyeckass (opmyna. BaneHTHOCTH aTOMOB  XMMHMYECKHX
14 2JIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BeulecTB. OTHOCHUTENbHAS
aToMHass Macca. OTHocuTelbHas MOJIEKyJsipHas Mmacca. MaccoBas

JI0J1s1 XUMUYECKOT'0 3JIEMEHTa B COEIMHEHUN
KommyectBo BemectBa. Monbs. MomspHass Macca. BzaumocBs3sb

1.5 KOJIM4YECTBA, MACCbl H 4YHCIa CTPYKTYPHBIX CIWHHI[ BEIICCTBA.

Pacuérsl no popmynaM XUMUYECKUX COSAUHEHUN

Ou3nyecKkue U XUMHUYECKHE SIBICHHMS. XUMHUYECKas peakuus U e€
L6 NpU3HAKU. 3aKOH COXPAHEHMS MAacChl BEIECTB. XHUMHUYECKHE

ypaBHeHus. Kiaccudukanus XUMHUECKUX peakuui (CoeluHEeHus,

pa3IoXKEeHHUsI, 3aMEeIleHuUs, OOMeHa)
1.7 XHUMHUYECKUHN DKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKON MOCYIOM, C

npaBuiaMu pabOTHl B JIa0OpaTOpUM M TMpUEMAMH OOpalIeHHs C
1a060paTOPHBIM 000PYIOBAaHUEM, H3YUCHHE U ONMCAaHUE (GU3NICCKUX
CBOMCTB  O0Opa3IlOB HEOPraHWMYECKUX BEIICCTB, HAOIIOICHHE
¢usnyeckux (TUIaBIeHUE BOCKA, TasHHUE Jba, paCTUpPaHHE caxapa B
CTYIIKe, KUIICHHE W KOHJCHCAIMs BOJABI) U XUMHUYCCKHX (FOpEHHE
CBEYH, MPOKATMBAHUE MEIHOI MPOBOJOKH, B3aUMOJICHCTBUE Mela C
KUCIIOTON) sIBIEHWH, HaONIONeHNEe W ONWCAaHWE IPU3HAKOB
OPOTEKaHUs  XMMHUYECKUX  peakuuil  (pa3joxeHHe  caxapa,

B3aMMO/ICHICTBHE CEPHOW KHUCIOTHI C XJOPUIOM Oapusi, pa3iokKeHue
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ruapokcuna mMeau(Il) mpu HarpeBaHuu, B3aMMOJEICTBHE >Keie3a C
pactBopom conu menu(Il), uzyuenue crocoboB paszieneHus cMecei
(c moMo1pI0 MaruuTa, GUILTPOBAHKE, BbITAPUBAHUE, TUCTHIUISLIMS,
xpomatorpadus), TMpOBEIEHHE OYUCTKM TIOBAapEHHON  CoIH,
HAOJNIOZCHUE W OIKMCAaHWE PEe3yJIbTaTOB TPOBEICHUS OIBITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MacChl, CO3/IaHUE MOJIENei

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
2 Bakneiimme npencTaBuTeN HEOPraHMUECKUX BEIIECTB
Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopon — snemeHT u

npoctoe  BemlecTBo. HaxokzneHue  Kuciopoga B IPUPOJE,
1 dusnyeckue U XUMUYECKHE CBOWCTBA (peakiuu ropeHus). OKCHIIBI.
' [Ipumenenue xucnopoaa. CrocoObl TOMYyYEeHUS KHCIOpOAa B
nabopaTopud W HPOMBIIUICHHOCTH. KpyroBopor kuciopoga B

npupojie. O30H — aI0TpoInHas MoaAu(pUKaLKs KUCI0poia

TeruoBoit  3pdeKkT XUMHUYECKOW peakuuH, TEPMOXHUMUYECKUE
25 ypaBHEHHUS, IK30- U DHJIOTEPMUYECKHE peaKkiuu. TOIINBO: yrojib U

MeTaH. 3arps3HEHHE BO3/AyXa, YCWJIEHHE HapHHKOBOro 3¢ddexra,

pa3pylieHre 030HOBOIO CIIOsI
Bomopon — anemeHT M mpoctoe BelecTBO. HaxoxaeHne Boaopoaa B

2.3 prupoxac, (1)1/131/1%01(1/16 n  XHUMHYCCKHEC CBOI\/'ICTBa, MMPUMCHCHUC,

crnocoOb! noyvenusi. Kuciotel u conu
24 MossipHblil 00bEM ra30B. Pacu€Tbl 10 XUMHUECKUM YpaBHEHUSIM
®dusnyeckre cBOMCTBAa BOAbl. Boma kak pactBoputenb. PacTBOpHI.

Haceiiennsle ¥ HEHachILIEHHBIE  pacTBOphHL.  PacTBopuMOCTH
5 BEIIECTB B Boje. MaccoBass [0oyisi BeIIeCTBA B  PacTBOPE.
' Xumuyeckue cBoiicTBa Boabl. OcHoBaHus. Posib pacTBOpoB B
OpUPOJE W B KU3HMU UeloBeKka. KpyroBopoT BOIbI B MPUPOJE.

3arpsizHeHre NpUPOAHbIX BoJ. OXpaHa U OYUCTKA MPUPOTHBIX BOJL
Knaccudukarus HEOPraHUYECKUX COEIMHEHU. Oxcunppl.

Knaccudukanus OKCHJIOB: coJIe00pazyromme (ocHOBHBIE,
2.6 KHUCJIOTHBIE, aM(oOTepHbIe) U HecoleoOpasyromue. HomeHknarypa
okcugoB. Dusmduecke U XUMHYECKHE CBOMCTBA OKCHUJIOB.

[TonydyeHue oKCHIOB

OcHoBaHusl. Knaccudukanus OCHOBaHMII: mENoYn u
57 HEpPaCTBOPUMBIEC OCHOBaHHSI. Howmenknarypa OCHOBAHMIA.

du3nyeckue M XUMHUYECKHME CBOMCTBA OCHOBaHuW. [lomydyenue

OCHOBaHUI
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Kucnotel. Knaccudukamus  kucior. HomeHkmatypa  KHCIIOT.
2.8 duznyeckre U XUMHUYECKUE CBOWCTBA KHUCJIOT. Pl aKTUBHOCTH

MetaiioB H.H. bekerona. [Tonydyenue kucior

20 Comu. Homenknarypa coseil. @uznueckue U XUMHUYECKUE CBOMCTBA
coneit. [Tonyuenune coseit

2.10 I'eneTnueckas cBI3b MEXKIYy KJIaCCaMU HEOPraHUYECKUX COCIUHEHUN
XHUMHUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE onpeaeieHue

COJepKaHUs KHUCIOpoJa B BO3AyXe, IOJydyeHHe, COOMpaHue,
pacno3HaBaHME€ W HW3YYEHHE CBOICTB KHUCIOpOAa, HaOJI0IeHUE
B3aMMOJCHCTBHS BEILIECTB C KMCIOPOIOM U YCIOBHS BO3HUKHOBEHHUS
U IpeKpalleHusl TopeHus (Ilokapa), 03HAaKOMIJIEHHE € 0o0pa3lamu
OKCHJIOB U OIIMCAaHUE UX CBOWCTB, IOJy4yeHHE, COOMpaHue,
pacno3HaBaHME€ W H3Y4YEHHME CBOMCTB BOAOpoja (rOpeHHue),
B3auMozeiicteue Bojgopona c¢ okcugoMm wmenu(Ill) (Bo3moxkHO
UCIIOJIb30BaHUE BUIEOMATEPHAIIOB), HAOI0IeHHEe 00pa310B BEIIECTB
KOJIMYECTBOM 1 MOJb, HUCCIEIOBAaHUE OCOOEHHOCTEW PacTBOPEHMSI
BEUIECTB C Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB
2.11 C OIpPENENEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJIEMCTBHE BOABI C MeTajulaMd (HaTpUEeM U KaJlbLUEM)
(BOBMOXXHO  HCIIOJIb30BAaHME  BHJECOMATEpUANIOB),  ONpE/AEICHUE
pacTBOPOB KHUCIOT M ILIEJIOYEH C MOMOLIbI0 HHIUKATOPOB,
uccieioBaHue O0Opa3lloB HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX
KJaccoB, HaONIONEHHE W3MEHEHHsI OKpPackKh HWHIWKATOPOB B
pacTBOpax KHCIOT U INEJIOYEH, U3y4CHHE B3aUMOJCHCTBUS OKCHJA
menu(Il) ¢ pacTBOpoM cepHOH KHCIOTBI, KHCIOT C MeETajUIaMH,
peaKkuuil HEeUTpaIn3aluy, MOJIYYeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OIHOIO METAJUIa APYTMM W3 pacTBOpa COJIM, PELICHHE
JKCIEPUMEHTANIBHBIX 3aJad 0 TeMe «BaxHeimme Kiaccel

HEOPraHUYECKUX COEAMHEHUIN
[Tepuonnueckuit 3akoH u [lepuoanueckas cucreMa XMMUYECKUX

3 anemeHnToB .M. MenpaeneeBa. CTpoeHue aroMOB. XUMUYECKast

cBs13b. OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcakuuun
HepBHe IIOIIBITKHN Knaccmbnxaunn XHUMHUYCCKUX  J3JICMCHTOB.
31 IlonssTue o T pynmnax  CXOOHBIX  3JICMCHTOB (H_[CJ'IOLIHLIC n

ICJIOYHO3EMCIIBHBIC MCTAJJIbI, raJIOrCHBI, HHCPTHBIC 1"331)1).

DNeMeHTHI, KOTOpbIe 00pa3yIoT aM(pOTepHbIE OKCUABI U TUAPOKCUIBI
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[Tepuognuecknii 3akoH. Ilepmonmyeckas cucremMa XHMHUYECKHX
JIEMEHTOB JNA. Meneneesa. Koporkonepuonnas 51
3.2 nuHHOTIepruoaHas (Gopmbl [lepuonuueckold CUCTEMBI XUMHYECKUX
anemenToB J[.M. Menneneesa. llepuonasr u rpymnmnsl. OuU3nyYecKuii

CMBICJI ITOPAAKOBOTI0 HOMEpPA, HOMEPOB NICPUOJAa U I'PYIIIIEI 3JIEMCHTA
CTpOCHI/Ie atroMoB. CoCTaB aTOMHEBIX AACP. H30TO0MEL. 9HCKTpOHBI.

CrtpoeHue 3JIeKTPOHHBIX 000J0UY€K aTOMOB TMEPBbIX 20 XUMHUUYECKHUX
3.3 sneMeHtoB  Ilepmoamueckoir  cuctembl .M.  Menneneena.
XapakTepucTuka XMMHYECKOTO JJIEMEHTa IO €ro IMOJIOKEHHUIO B

ITepuoanueckoii cucteme .M. Menzaeneena
3aKOHOMepHOCTI/I N3MCHCHMU pazmyca aTOMOB XUMHUYCCKUX

OJICMCHTOB, MCTANNIMYCCKUX HW HCEMCTAINIMYCCKHUX CBOMCTB TIO
34 I'pynmnaM W HOEpUOLAaM. 3HadeHue HepI/IO,ZlI/I‘lCCKOFO 3aKOHa H
HCpHOI{H‘I@CKOﬁ CUCTCMblI XUMHWYCCKUX DJJICMCHTOB IJIA PAa3BUTHUA

Hayku ¥ nipakTuku. [[.1. MenneneeB — yd€HbIN U rpak1aHUH
Xumnueckasi cBsi3b. KoBasieHTHast (MOJsipHasi U HEMOJSIPHASI) CBS3b.

3.5
DNEKTPOOTPULATEIBHOCTh XUMUYECKHUX JIEMEHTOB. MloHHas1 CBs3b

CTGHGHL OKHUCIICHUS. OKI/ICJII/ITCJIBHOBOCCTaHOBI/ITeHLHBIe peaKI_[I/II/I.
3.6 [Iponieccbl  OKMCIIEHMST M BOCCTaHOBJEHHS. OKHCIHMTENIH U

BOCCTaHOBUTENIH
XHUMUYECKHI SKCIIEPUMEHT: U3ydyeHHe 00pa3lioB BEIIECTB METAJIJIOB

Y HEMETaJUIOB, B3aUMOJEHCTBUE THAPOKCUAA LIMHKA C PacTBOpaMHU
3.7 KHCIIOT M IIEJIOYEH, IPOBEACHUE OIBITOB, WIUIIOCTPUPYIOIIHX
IOpUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakil (ropeHue,

pEeaKIMK Pa3I0KEHUs, COCTUHECHHUS)

9 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 BemectBo u xumnyeckas peakuus. Ilosropenue
[lepnonnueckuit 3akoH. llepuogudeckas cucrtemMa XHMHYECKHUX

anemeHnToB .M. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B

. U3MEHEHUU CBOMCTB XMMMYECKHUX DJJEMEHTOB IIEPBBIX TPEX
' NEPUOMOB, KaJlnsd, KaJIbLU M UX COCAUHEHHH B COOTBETCTBUU C
IIOJIOXKEHUEM JJIEMEHTOB B Ileprnoanuecko cucreMe U CTPOCHUEM UX

aTOMOB
1.2 CTpOCHI/IC BCIICCTBA: BUBI XUMHYECKOMN CBA3H. Tunel
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KPUCTAJUIMYECKUX PEUIETOK, 3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIIA
KPUCTAJUIMYECKOM  pEETKM M BHJA  XUMHYECKOM  CBSA3M.
Knaccupukanuss ©  HOMEHKJIATYypa HEOPraHMYECKUX  BEILECTB
(MexayHapoaHast U TpUBHaAIbHas). XUMUYECKHUE CBOWCTBA BEILECTB,
OTHOCAIMXCS K PAa3IMYHBIM KJIACCaM HEOPTaHMYECKUX COCIUHEHHUH,

TEHETUYECKas CBS3b HEOPTaHUYECKUX BEILECTB
Knaccudpukanus XUMHUYECKUX peakUUil MO0 pa3iuyHbIM MpPHU3HAKaM

(Mo ymciy W COCTaBy Yy4yacTBYIOIIMX B pEAKUUU BEIIECTB, IO
TEIUIOBOMY  3(PQeKTy, TO M3MEHCHHIO CTENEHEH OKUCICHUS
1.3 XUMUYECKUX  DJIEMEHTOB, TI0 OOpaTUMOCTH, IO  YYacTHIO
KaTauu3aTopa). OK30- u SHIAOTEPMUYECKUE peakiuu,
TEPMOXHMHUUYECKHE ypaBHEHMs. IIOHATHE O CKOPOCTH XMMHYECKOU

peakuuu

[lonsatue 006 0OpaTUMBIX M HEOOPATHMBIX XHUMHUYECKHUX PEAKIHSX.
14 [lonsiTME O TOMOTEHHBIX M Te€TEpOreHHBIX peakuusax. Ilonstue o

XUMUYECKOM paBHOBecHH. DakTOppl, BIHAIOIIME HA CKOPOCThb

XMMHMYECKON PEAaKIUU U NOJ0KEHUE XUMUYECKOTO PAaBHOBECHS

OKHUCINTENEHO-BOCCTAHOBUTENIbHBIE PEAKIMH, JIEKTPOHHBINA OajlaHC
s OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOMN peaxkuuu. CocraBieHue

YPaBHEHUH  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUHA  C

HCIIOJIb30OBAHHUEM METOJA BJICKTPOHHOI'O Oananca
TeOpI/I}I SHGKTPOHHTI/I‘IGCKOI}’I AUCCoal . SHCKTpOHI/ITLI u

HEANEeKTPOoauThl. KaTuoHBl, aHMOHBI. MeXxaHu3M JHUCCOIUAIUU
BCIIECTB C pa3IMYHBIMU BHUIAMU XHUMHYECKOW CBs3u. CTeneHb
mucconuaui. CUIbHBIE U clla0ble AJIEKTPOIUTHL. Peakiuu nOHHOTO
1.6 oOMeHa. YciIoBUS NpOTEKaHUs peakluii HOHHOTO 0OMeHa, MOJIHbIE U
COKpallléHHblE HOHHBIC YypaBHEHMsI peakuuil. CBoilcTBa KHUCIOT,
OCHOBaHHI M COJIEHl B CBETE MPEACTABICHUN 00 AIEKTPOTUTHUCCKOM
nuccornanuu. KadecTBeHHbIE peaknuu HAa HWOHBL [loHsATHE O

TUAPOJIN3E COJIEU
1.7 XUMHAYECKUH SKCIIEPUMEHT: 03HAaKOMJICHHE C MOJEIISIMUA

KPUCTAJUIMYECKUX PEUIETOK HEOPTaHUYECKUX BEILECTB — METAIIIOB U
HeMeTaJsioB (rpadura u anmMasa), CIOXKHBIX BEIIECTB (XJopuaa
HaTpusl); MCCIEJOBAHUE 3AaBUCHUMOCTH CKOPOCTH XHMHUYECKOMH
peakmuu OT BO3ACUCTBHUS PA3TUYHBIX (DAKTOPOB; HCCIIEIOBAHHE

QJICKTPOIIPOBOAHOCTHU PACTBOPOB BCIICCTB, IMPOHCCCa AUCCOLUALINN
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KUCJIOT,  miemoueil W comedd  (BO3MOXKHO  HWCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB);  MPOBEJCHUE  OMBITOB,  WJUIFOCTPUPYIOIIHX
MPU3HAKK TIPOTEKaHUS pEakuii HOHHOro oOMeHa (oOpa3oBaHue
ocajgka, BBIJEJICHME Tra3a, oOpa3oBaHWE  BOJbI);  OIMbBITOB,
WUTIOCTPUPYIOLIUX IIPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX
peakuuii  (TOpEeHWE,  peakIUH  Pa3lIOKCHHS,  COCIUHCHUSA);
pacro3HaBaHWE  HEOPTaHWYECKUX  BEMIECTB  C  MOMOIIBIO
Ka4eCTBEHHBIX pPEAKIUil Ha HOHBI, PEUICHHE SKCIIEPUMEHTAIBHBIX

3aga4
2 Hemertamisl U ux coequHeHus
OO6mas xapakrepucTuka ragoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB,

XapakTepHble CcTeneHu okucieHus. CrTpoeHne u (usudeckue
CBOMCTBA IIPOCTBIX BEILIECTB — rajJOreHoB. XMMHUUYECKUE CBOWCTBA Ha
1 npuMepe xjopa (B3aUMOJICHCTBHE C MeETaJlaMH, HEMETaJJIaMu,
' menoyamu).  XjopoBogopoa. ConsHas KHCIOTa, XUMHYECKHE
CBOMWCTBa, IMOJy4YeHHE, nOpuMeHeHue. JledictBue xyopa H
XJIOpPOBOJIOPO/Ia HA OPTaHU3M 4eNlOBEeKa. BakHeHme XJI0puabl U X

HaXO0XJAECHHE B IPUPOJIE
OO6mas xapakTepuctuka sjemMeHToB VIA-rpymmel. OcoOGeHHOCTH

CTPOEHMsI aTOMOB, XapaKTEepHbIE CTeleHU OokuciaeHus. CtpoeHue u
¢u3nvecKkne CBOWCTBA MPOCTHIX BEMIECTB — KHCIOPOJa M CEpBHI.
AnnotponHsle MOIUGHUKAIMKA KHCIOPOJAa M Cepbl. XUMHUECKHUE
cBoiictBa cepel. CepoBomopon, crTpoeHue, (Qusnueckue Hu
XUMHYECKHe cBoMcTBA. OKcuApl ceppl  Kak IPEACTaBUTENH
KHUCJIOTHBIX OKcHI0B. CepHasi KUCIOTa, (PU3MYECKHE U XUMHUYECKHUE
2.2 cBoiictBa  (oOmMe Kak NpPeACTaBUTENs  Kiacca KHUCIOT U
cneunpuyeckrue). XHUMHYECKHE PpEeaKlUH, JIeXKallie B OCHOBE
NPOMBIIIJICHHOTO  CIoco0a  MOIY4EeHUS  CEPHOHM  KUCIIOTBHI
IIpumenenne. Conm cepHOW KHUCIIOTBI, Kaue€CTBEHHAs peaklus Ha
cynbdar-uoH. Haxoxnenue cepbl u €€ COEAMHEHHH B MpPHUPOE.
XHWMHUYECKOE 3arpsi3HEHNE OKPYKAOIIEH Cpelbl COETUHEHUSIMU CEPBI
(KUCTIOTHBIE JTOKIH, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CHOCOOBI

€ro NpeJoTBpAICHHUS
23 OOmast xapakrtepucTuka 3yeMeHTOB VA-rpynmel. OcoOeHHOCTH

CTPOCHHUS aTOMOB, XapaKT€pHbIE CTETEHH OKHCIECHUS. A3OT,
pacnpocTpaHeHue B Mpupoie, Gu3nueckue U XUMUYECKHe CBONCTBA.
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KpyroBopor azora B mnpupose. AMMHAK, ero (u3ndyeckue Hu
XMMHUYECKHE CBOMCTBA, MOIy4eHHE U IpuMeHeHue. Coau aMMOHMS,
ux  ¢Qu3Myeckue U XUMHUYECKHE  CBOWCTBA, IPUMEHEHHE.
KauecTBeHHass peakuys Ha MOHbI aMMOHMs. A30THas KHCIOTa, €€
nojiyueHue, (u3nueckue M XHUMHUYECKHEe CBOMCTBa (oOmue Kak
NpeACcTaBUTeNs Kiacca KUCIOT U crneuuduueckue). Mcmnonb3oBanue
HUTPATOB U COJIEM aMMOHHS B Kau€CTBE MMHEPAJIbHBIX YIOOPEHUH.
XUMHUECKOE 3arps3HEHHE OKPYXKAWOLIEH cpeapl COeIUHEHUSAMU
a3oTa (KUCIIOTHBIE [JOXIM, 3arpsA3HEHHE BO3J1yXa, I[IOYBBl U

BOJIOEMOB)

®ocdop, amnorponHsle Moaupukauu Qocdopa, ¢uzmueckue u
)4 xumudeckue cBorctBa. Oxcun docdopa(V) u pochopnas kuciora,

¢u3Myueckue U XMMUYECKHE CBOWMCTBa, MoiydeHHe. Vcmonp3oBaHue

¢docdaroB B kauecTBe MUHEPAIBLHBIX YI0OpEHHI
OO6mas xapaktepucTuka 3jeMeHTOB [VA-rpymmbel. OcoOeHHOCTH

CTPOCHHUSI aTOMOB, XapaKTepHbIE CTENEHU OKHUCICHHA. YTIepo[,
QUIOTPOTHBIE ~ MOJM(HKAINK, PACHPOCTPAHEHHWE B  IMPHPOJIE,
¢usnueckue W XUMUYecKue cBoiicTtBa. AnacopOuus. Kpyroeopor
yriepoga B mpupone. Okcuabl yriiepoaa, uX (u3ndeckue W
5 s XHUMHUYECKHE CBOWCTBA, JCHCTBUE HA JKUBBIC OPTaHU3MBI, TIOTyUYCHUE
' U TPUMEHEHHE. DKOJOTMYEeCKHe MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yrepona(lV); rumore3a TI00aMBbHOTO  TOTEIUICHHS — KJIMMATa;
NMapHUKOBBIN 3¢ (ekT. YTosbHas KUCIOTa U €€ CONU, UX (PU3HUECKUe
Y XMMHYECKHE CBOWMCTBA, TMOyUYeHUEe U NMpUMeHeHne. KauecTBeHHas

pcaKknusa Ha Kap6OHaT-I/IOHLI. Hcnons3oBanue Kap6OHaTOB B 6BITy,

MCIUIHUHE, TPOMBIIIJICHHOCTU U CCJILCKOM XO3SMCTBE
HepBOHa‘laJ'ILHBIe MOHATHI 00 OpTraHHUYCCKUX BCHICCTBAX KdAK O

COCIMHEHUSAX yTiiepoaa (MeTaH, 3TaH, JTWICH, aleTHIIeH, JTaHOI,

26 TIMIEPHH, YKCYCHAs KUCIIOTa). MIX cOCTaB M XUMHUYECKOE CTPOCHHE.
' [TonsiTHe O OWOJIOTMYECKM BAXKHBIX BEIIECTBAX: XHpax, Oenkax,
YIJICBOJIaX — M UX POJIA B JKU3HH YeJloBeKa. MaTepHaabHOE STUHCTBO

OPraHUYECKUX U HEOPraHUYECKUX COEAUHEHUN
2.7 Kpemnwnii, ero ¢uznueckne u XUMUYECKHE CBOWMCTBA, MOJIy4YeHUE U

npumeHenue. CoeaMHeHMs  KpeMHUs B mpupoje.  OOuue
npezacraBieHuss 00 oxcune kpemHusA(IV) M KpeMHUEBOW KHCIOTE.
Cunukarsl, UX  HCIOJIb30BaHME B OBITY, MeULHE,
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NPOMBIIIJICHHOCTH.  BakHeHIIne  CTPOMTENbHBIE  MaTepHAIIbI:
KepaMuKa, CTeKIo, IIeMeHT, OeToH, 3keie300eToH. [Ipobiemsr
0€30IaCHOr0  HMCIIOJIb30BAaHHUS ~ CTPOUTEIBHBIX  MaTrepHajoB B

HOBCEIHEBHON KU3HU
XUMHYECKUN JKCIIEPUMEHT: H3ydeHHe OoOpaslioB HEOPTaHMUYECKHUX

BELIECTB, CBOWMCTB COJISTHOW KHUCIJIOTHI; IPOBEJECHHUE KaueCTBEHHBIX
peakuuii Ha XJOPUA-UOHBI W HAONIOAEHHWE NPU3HAKOB HUX
NPOTEKAHUS; OMbBITHI, OTpaXkarolmue (U3NYECKHe M XUMHUYECKHE
CBOICTBa rajJlOr€HOB U UX COEIMHEHUH (BO3MOYKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB);  O3HAKOMJIEHHE C  OOpa3lamMu  XJIOPUIOB
(ralmoreHuIoB); O3HaKOMJIEHHE C oOpa3umamMu ceppl H €&
COEIUHEHUSIMH (BO3MOXKHO MHCIIOJIb30BAHHUE BHUAECOMATEPUAJIOB);
HaOdroleHue Imporecca OOYriuBaHMsS —caxapa Moj JelcTBUEM
KOHIICHTPUPOBAHHOM CEpHOM KHCIOTBHI; H3Y4YEHHE XUMHUYECKHX
CBOMCTB pa30aBJICHHOW CEPHOM KHUCIIOTHI, IPOBEICHUE KaueCTBEHHON
peakuu Ha Cyib(aT-uoH U HaOIIoAeHUE MpU3HAKa e€ MPOTEKaHUs;
O3HaKOMJIEHHE C (U3MYECKHUMH CBOMCTBaMM a30Ta, gochopa u uX
COeMHEHU  (BO3MOXKHO  HCIOJIb30BaHUE  BUAEOMATEPHUAJIOB),
2.8 oOpasmamMu  a30THBIX H  (ocPOpHBIX ymOOpEeHWi; TOIydeHHe,
coOMpaHue, pAaclo3HABaHWE W M3Y4YCHHE CBOWCTB aMMMaKa;
MIPOBE/ICHNE KAaUeCTBCHHBIX PEaKLMii Ha MOH aMMOHUS U PochaT-uoH
U W3y4YeHHE TPU3HAKOB HX MPOTEKaHMs, B3aUMOJEHCTBUE
KOHLEHTPUPOBAHHON Aa30THOM KHCIOTBI C MEIbI0 (BO3MOXHO
HCIIOJIb30BaHUE BUJICOMATEPHAJIOB); U3y4eHUe Mojieseit
KPUCTAJIMYECKUX  pemeérok  anMasa, rpaduta, (QymiepeHa;
O3HAKOMJIGHHE C TMPOIECCOM aJICOPOLMU PACTBOPEHHBIX BEILECTB
aKTUBHPOBAHHBIM YIVIEM U YCTPOMCTBOM INpPOTUBOras3a; MOJIy4eHHeE,
coOupaHue, pacro3HaBaHWE U M3yYCHHUE CBOWCTB YIIIEKUCIIOTO Ta3a;
MPOBE/IEHNE KAUeCTBEHHBIX PEaKIMil Ha KapOOHAT- U CHUIIMKAT-HOHBI
U W3YYCHHME INPU3HAKOB UX IPOTEKaHMUsS; O3HAKOMIICHHE C
MPOAYKIIMEN CUJIMKaTHOMN [IPOMBIIUIEHHOCTH; pelienue
SKCHEPUMEHTAIbHBIX 3ajlay 1o TeMe «BakHelne HeMeTalibl U UX

COCTUHEHUS
3 MeTtamiel 1 UX COETUHEHUS
3.1 OOmiass xapakTepUCTUKA XUMHUYECKHX HJIEMEHTOB — METAJVIOB Ha

OCHOBAaHHUH HX IIOJIOXKCHUS B HepHOI[H‘ICCKOﬁ CHUCTEME XUMHUYCCKUX
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snemeHtoB J[.M. MenneneeBa u ctpoeHuss atomoB. CTpoeHue
METAJLJIOB. Meramnuueckas CBSI3b u MeTaInyecKas
KpUCTAJUIMYECKasl PEeIIETKA. DIEKTPOXUMUUYECKUN Pl HAIPSKEHUN

METAJUIOB
Ddusnueckiie 1 XUMHYECKUE CBOWCTBA MeTaIoB. OOImMe CriocoObl

nojiydeHuss MetaioB. [IoHSATHE O KOPPO3MHM METAIOB, OCHOBHBIE
3.2 crocoObl 3amMThl MX OT Koppo3uu. CruaBbl (cTanb, 4YYryH,
TIOpATIOMUHMKA, OpoH3a) HM WX TNPUMEHEHHE B OBITY W

MPOMBILIIIIEHHOCTH
[llenounble Metayibl: moJokeHue B llepuoanueckoir cucreme

XuMH4uecKkux sieMeHToB .M. Menneneesa; CTpOCHHE UX aTOMOB;
3.3 HaxoXJeHue B mpupoje. Pusnveckne U XMMHUUYECKHE CBOWMCTBA (Ha
npuMepe HaTpus U Kaiusi). OKCUABI ¥ THIPOKCH]IBI HATPUS U KallUs.

[IpumeHeHre MeT0YHbIX METAINIOB U X COCTMHEHUIN
[IlenoyHo3eMENbHBIE METAJJIBI MAarHuii M KaJbIUM: IIOJIOKCHHUE B

Ilepuonnueckoir  cucreMe  Xxumudeckux  anemeHtoB  J[.H.
34 MeHngeneeBa; CTPOEHHE HUX AaTOMOB; HAXOXIEHUE B IMPUPOJE.
' @u3nyeckue M XUMHUYECKHE CBOWCTBA MarHus M KaJbIUA.
Baxneitmme coeauHeHuss Kamblus (OKCHI, THUIPOKCHI, COJIH).

JXéctkocTb BOABI M CLIOCOOBI €€ yCTpaHEeHHUs
AmoMuHuil: nosiokeHne B Ileproguueckoil cucTteMe XMMHYECKHX
35 anemeHToB J[.M. MeHneneeBa; CTpOGHME AaTOMa; HAXOXKICHUE B

npupone. Dusnueckne W XMMHYECKHE CBOWCTBA  AIFOMHUHMSL.

AmMboTepHbIe CBOWCTBA OKCHIA U TUAPOKCUIA ATFOMUHUS
Kene3o: mnonoxenne B Ilepuoanyeckoil cuCTEME XHUMHUYECKHX

snementoB /.M. MeHneneeBa; CTpoeHHME aToOMa; HAXOXKICHHE B
3.6 npupoje. duznyeckue U XUMHUYECKUE CBOMCTBa kene3a. OKCUIBI,
ruapokcunbl U conn xxenesza(ll) u xeneza(Ill), mx cocras, cBoiicTBa U

NOJIy4EHHUE
3.7 XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3IaMu METaJIOB |

CIUTABOB, WX (U3MUECKHMMH CBONCTBAMH, H3YUYCHHE PE3yJbTAaTOB
KOPPO3UH METAILIOB (BO3MOXKHO MCIIOIb30BAHUE BUIEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBHUS OKCHIA KaJbLIUSA M HATPHUS C BOJOH
(BO3MOXKHO  HMCHONB30BaHUE BUAECOMATEPUANIOB); HCCIEIOBAaHUE
CBOMCTB KECTKOM BOJIbI; MpOLECCA TOPEHHUS Keje3a B KHUCIOPOJe

(B03MO)KHO HCIIOJIB30BaHHUC BI/II[eOMaTepI/IaJ'IOB); IIPU3HAKOB
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NPOTEKaHMsl KAaYeCTBEHHBIX PEaKUUi Ha HMOHBI (MarHus, KaibIlHs,
amoMuHus, uuHka, xenesa(ll) u xeneza(Ill), mequ(1l); HaGmroneHue
U ONHCAaHWE TMPOLECCOB OKPAIIMBAHUS IUIAMEHHM HOHAMH HATpHS,
KaJaust M Kaublus (BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEPHUATIOB);
ucclieloBaHNe aM(OTEpHBIX CBOWCTB THIPOKCHAA ATIOMUHHS U
THIPOKCHAA LWHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a]ad MO TeMe

«Baxuennine MeTaIbl U UX COSTUHEHU
4 XuUMHUS U OKpY’Karomas cpea

HoBbie marepuansl u TexHolioruu. BeiiectBa u marepuaibl B
il MOBCEHEBHOM >KU3HU 4YeJOBEeKa. XUMHUs U 3710poBbe. bezomacHoe

WCTIOJIb30BAaHUE BEIECTB M XMMHUECKUX peakimii B ObiTy. [lepBas

IIOMOIIb TP XUMHYCCKUX O0KOTr'aX U OTPABJICHHUAX
OCHOBBI 3KOJOTHYECKOM rpaMOTHOCTH. XHUMHUYECKOe 3arpsA3HCHUC

okpyxatoment cpenbl [1/IK. Posib XuMuM B pelieHUU 3KOJIOTHUYECKUX
4.2 npobneM. IlpupogHble  HMCTOYHMKH  YIJI€BOJOPOJOB  (YroJb,
NPUPOAHBINA ra3, He(Th), TPOIYKTHI UX MEPEPaOOTKH, UX POJIb B OBITY

" IPOMBIINIJICHHOCTH

43 XUMHUECKUH  SKCIIEPUMEHT: H3Yy4eHHE O0pa3loB MaTepUaIoB
(cTexI0, CIIIaBbl METAJLIOB, TIOJIMMEPHBIC MAaTCPUATIBI)
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IHPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIBHOI ITPOIT'PAMMBI OCHOBHOTI'O
OBILIEI'O OBPA30BAHUA

Kox
nposepsi
€MOro

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHMSI OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHMsi HA OCHOBeE

TpedoBa DroC

HHA
1 IIpencraBnenue:

0 MO3HABAEMOCTHU SIBJICHUN NPUPOABI, TOHUMaHUE OObEKTUBHOU

3HAYNMOCTHU OCHOB XUMHYECKOH HAayKHn KakK o0OJacTu

. COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOILIEH KyJIbTyphl

u HpaKTquCKOﬁ ACATCIBbHOCTH YCJIIOBCKaA B YCIIOBUAX

COBPEMEHHOI0 O0IECTBa; NOHMMAaHHE MECTa XHMHUHU Cpeau

JPYTHUX €CTECTBEHHBIX HAyK
O  HAyyHBIX  METOJax  I[O3HAHUS, B  TOM  YHCIE

JKCIIEPUMEHTAIIbHBIX U TEOPETHYECKUX METOHAaX MCCIEHOBaHUS
1.2 BEIIECTB W  H3YyYEHHs XUMHUYECKHX pEaKklHii; yMeHue
UCIIOJIb30BaTh MOJAETH Ul OOBSICHEHUS CTPOEHHUs aTOMOB U

MOJIEKYJI
0 cdepax npodeccuOHaTbLHOW MAESITEIbHOCTH, CBSI3aHHBIX C

XUMHEN M COBPEMEHHBIMU TEXHOJIOTMSIMM, OCHOBaHHBIMH Ha
JOCTHKEHHUSIX XUMUYECKOW HAYKH, YTO MO3BOJIUT O0yUYaIOUIIMCS
1.3 paccMaTpuBaTh ~ XMMHIO Kak  cdepy cBoeil  Oynymieit
npodeccuoHaNbHOW AEATENTPHOCTH M CAENATh OCO3HAHHBIN
BBIOOp XMMMHU Kak NPO(UIBHOTO HpeaMeTa MpH Iepexojae Ha

YPOBEHb CPEIHEro 00111eTr0 00pa3oBaHus
Brnanenue cucreMoil XUMUYECKUX 3HAHUH U YMEHHE TIPUMCHSThH

CUCTCMY XUMHUYCCKUX 3H21HPII>1, KOTOpas BKIIIOYACT:
2.1 Ba)KHEHIITE XMMUYCCKHE TOHATHSA: XUMUYCCKHUM DJIEMEHT, aTOM,

MOIJICKYJIa, BEIIECTBO, IIPOCTOC U CJIOKHOC BCIIECCTBO, OAHOPOAHAA
u HEOOAHOPOaHAA CMCECH, OTHOCHUTCIIBHBIC aroMHasda n
MOIJICKYJISIpHAA MACChl, KOJUYCCTBO BCHICCTBA, MOJIb, MOJISIpHAA

Macca, MOJIAPHBIM OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb
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(cpenHsist), XUMUYECKas PEAKIHs, PEaKIIMA COSITUHEHUS, PEaKIHU
Pa3NoXKEHUs, peaKkluu 3aMELICHHUs, pEeaKIuu OOMEHa, TEeIIOBOM
3 deKT peakiuu, 3K30- U DHIOTCPMUUYECKUE PEaKIUU, PacTBOD,
MaccoBasi JI0Jisi XUMUYECKOTO JJIEMEHTa B COEIMHEHHUH, MacCcoBast
J0JId U INPOUCHTHAA KOHICHTpalusda BEIIECCTBA B pacTBOPEC, SAAPO
aToma, JJICKTPOHHBIN CJIOH aTtoMa, aTOMHas OpOWTalb, PAIHYC
aToMa, BaJICHTHOCTBb, CTCIICHb OKHCJICHUsA, XHMHUYCCKas CBA3b,
AIIEKTPOOTPHULIATEIBHOCTD, MOJISIPHAS U HETIOJSIpHAsT KOBAJICHTHAS
CBs3b, MOHHAAd CBA3b, MCTAJUIMYCCKAsA CBA3b, KPUCTAIIIMYCCKAA
peméTka (aTOMHasi, HWOHHAs, METa/IM4ecKas, MOJEKYIspHast),
WOH, KAaTHOH, AaHHWOH, OJJIEKTPOJIUT W  HEDIJIEKTPOJIHUT,
AIIEKTPOJIMUTUYECKAsT JUCCOIMAINS, PEAaKIMH HOHHOTO OOMeHa,
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIUH, OKUCIUTEIb |
BOCCTaHOBHTENb, OKUCIICHHME W BOCCTAHOBJIECHHUE, JJIEKTPOIIH3,
XMMHUYECKOE paBHOBECHE, OOpaTHMbIe W HEOOpaTHMbIC PEaKIIvy,
CKOpPOCTh XMMHUYECKOHW peakmmu, karammuzarop, [IJIK, xopposus

METAJIJIOB, CILIABEI
OCHOBOIIOJIATal0IINE 3aKOHbl XUMUU: 3aKOH COXPAHEHHUS MAacChl,

2.2 nepuoanyecknii 3akoH JI.MI. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOrajgpo
TEOPUM XHMMMM: aATOMHO-MOJIEKYJIIpHAs TEOpHUsS, TEOpHUs

23
ANIEKTPOJIMTUYECKON JUCCOLUALUN

3 Brnagenne ocHOBaMM XMMUYECKOW IPAMOTHOCTH, BKIIFOUAOLIECH:
YMEHUE TMPaBUIBHO HCIIOJIIb30BaTh HW3YUYEHHBIE BELIECTBA U

MaTepHajbl (B TOM YMCIIe MUHEpaJIbHbIE yIOOPEHUs, METaJUIbI U
CIUIaBBI, TPOJYKTHI TIEPEPAOOTKH MPHUPOIHBIX HCTOYHHKOB
11 yIJIEBOAOPOAOB (YIis, HPUPOAHOTO raza, HepTH) B OBITY,
' CEJIbCKOM XO3SIICTBE, Ha MPOU3BOJICTBE M IMOHMMaHUE 3HAYCHHS
KHUPOB, OEJKOB, YIJIEBOJOB JJIsl OpraHMU3Ma YelOBEKa; yMEHHE

IMPOTrHO3HUPOBATH BIIMAHUC BCUICCTB U XUMHNYCCKHUX IIPOLCCCOB HA

OpraHM3M YeJIOBEeKa M OKPYXKAIOUIYI0 IPUPOAHYIO Cpely

12 YMEHUE HHTETPUPOBATH XHMHUYECKHE 3HAHHUS CO 3HAHUSMHU
JIPYTUX y4eOHBIX MPEeIMETOB

HaJlM4¥e OmblTa paboThl C  pa3IMYHBIMH  HUCTOYHMKAMU
33 uHboOpMallMu 1O XUMHUM (HaydyHas U Hay4YHO-TIOMYJISIpHAS

JUTEpaTypa, CJI0BapH, CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)
34 yYMEHHE O0BEKTUBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX, UX
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NpeBpalICHUAX W IIPAKTUYCCKOM IIPUMCHCHUHW W YMCHHUC

HCIIOJIB30BAaTh €€ s peIICHUA y‘-Ie6HO-HO3HaBaTeHLHBIX 3aga4
BJ'IaI[eHI/Ie OCHOBaMH IOHATHHHOTO amnmnapara 1 CUMBOJHMYCCKOI'O

A3bIKA XUMHMH JUISL COCTaBJIEHHs (HOpMYJ HEOPraHHMYECKUX

4
BEIIECTB, YPAaBHEHHUM XWMHYECKHX  PEAKIMH; OCHOBAMH
xumudeckoit HomeHknaTypsl (IUPAC u TpuBHaIbHOIN)
VYMeHne  OOBSICHATH  CBA3b  IIOJIOKEHHUS  DJIEMEHTa B
[lepuonnueckoid cHUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMU

s CTPOEHHUSI aTOMOB XUMUYECKHUX 3JIEMEHTOB (COCTaB | 3apsij sSapa,
olliee YHUCIO B3JEKTPOHOB), pPACIpE/EeICHUEM 3JIEKTPOHOB IIO
SHEPreTUYECKUM YpPOBHSM aTOMOB TEPBBIX TPEX MEPUOJIOB,
KaJIAs U KaJTBIIHS
[IpeacraBinenre O MEPUOJUYECKONW 3aBUCUMOCTH  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (pamuyc aToMma,

6 AIIEKTPOOTPUILIATETHBHOCTE), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIO’KEHUsI AyieMeHToB B Ilepmonmyeckoil cucteme (B MaiblX
MEepUoAaX U TJIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS
aToma

7 YMeHue kiaccuuImpoBaTh:

7.1 XUMUYECKUE JIEMEHTBI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHUYECKHE peaKuu

8 YMeHue onpeaensTh:

o1 BAJICHTHOCTh U CTEMNEHb OKHUCJICHUS XUMHUYECKUX 3IJIEMEHTOB,
3aps MOHa

%o BUJI XUMUYECKON CBA3M U THUI KPUCTAIUIMYECKOW CTPYKTYPHI B
COCTMHECHUSIX

%3 XapakTep Cpelbl B BOJHBIX pacTBOpax BeHIECTB (KHUCIOT,
OCHOBaHUM)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHue XxapakTepru3oBaTh (GU3NUECKUE U XUMHUYECKUE CBOMCTBA:
MPOCTHIX BEUIECTB (KUCIOPOJ, O30H, BOAOPOM, TpaduT, anmas,

9.1 KpeMHUH, a3ot, (ocdop, cepa, XJIOp, HATPUN, KaJaWil, MarHui,
KaJIBIIMHA, aTFOMHHHM, KEJIE30)

9.2 CJIO’KHBIX BEILIECTB, B TOM YHCJIE UX BOJIHBIX PacTBOpPOB (Boja,

aMMHaK, XJIOPOBOJIOPOJ, CEPOBOAOPOJ, OKCHUIBI U T'MIPOKCHIIBI
metaisoB [-1TA rpymnm, amomunus, meau (I1), munka, sxenesa (11
u III), oxcuast yrmepoma (II u IV), kpemuus (IV), azora u
dochopa (IIT u V), ceppt (IV u VI), cepHucras, cepHas,
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azoTHcTasg, a3oTHas, ¢ocdopHasi, yYroibHas, KpeMHHEBas

KHCJIOTa Ml X COJIN)
IPOTHO3MPOBATh W XapaKTEPHU30BaTh CBOMCTBA BEIICCTB B

3aBUCUMOCTHU OT UX COCTaBa U CTPOCHUA, IPUMCHCHUC BCIICCTB B

93
3aBUCUMOCTH OT HX CBOWMCTB, BO3MOXHOCTh IPOTEKaHUS
XUMUYECKUX NPEBPAILECHUNA B PA3JIMYHBIX YCIOBUSIX
10 YMEHHE COCTaBIIATh MOJICKYJISIPHBIE ¥ HMOHHBIC YpaBHEHUS
peaxiuii, B TOM 4HCIIe:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCIIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIIMA
103 WUTIOCTPUPYIONIUX XMUMHYECKHUE CBOWCTBA M3YUYECHHBIX KIJIACCOB
(Tpymm) HEOpraHMYECKHUX BEIIECTB
10.4 MOJITBEPKJAIOLINX FEHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU
11 YMeHue BBIYUCTATH (POBOAUTH PACUETHI):
11 OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM ra3oB
114 M0 YPaBHEHUSIM XMMHUYECKUX PEAKIUN M HAXOJUTh KOJIMYECTBO

BEIIECTBA, 00BEM M MacCy peareHTOB WM MPOTYKTOB PEaKIIUU
12 Bnanenue (3HaHue OCHOB):

OCHOBHBIMH METOJIaMH HAy4YyHOTO IO3HaHWs (HaOIro/IeHHeE,

U3MEpEeHHe, OKCIEPUMEHT, MOJCIUPOBAHKUE) TPU H3IyUYCHUU

12.1
BEUIECTB M XMMMYECKUX SBJICHHUM; yMeHue chopmynupoBaTh

npo0JIeMy M MPEUIOKUTD MyTH €€ PeIICHUs
0e30macHO paboThl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMUYECKON

12.2
MOCY/I0M U TabopaTOpHBIM 000pYIOBaHUEM

npaBWiaMu ~ 0€30macHOro  oOpalieHHs ¢ BEIIECTBaMH,
UCTIONIB3YEMBIMH B TOBCCTHEBHOM  KHM3HH, IPaBHJIAMH

123 MOBEJICHUSA B IENAX COEpexeHUs 3J0pOBbS U OKpYKaIOUIeH
MIPUPOJIHOM Cpe/bl; TOHMMaHue Bpeaa (ONMacHOCTH) BO3JAEHCTBHS

Ha JKHUBBIC OPraHU3MbI OHpe,Z[eHéHHBIX BCIICCTB, CII0CO00B

YMCHBIICHUS U MMPEAOTBPALICHUSA UX BPCAHOT'O BO3[[€I\/'ICTBI/I$I

13 Hanmuuune MMPAKTHYCCKUX HaBBIKOB IJIaHUPOBAHU A u
OCYHICCTBJICHUA CICAYIOIMNX XUMHUYCCKUX SKCIICPUMCHTOB!

H3y4YCHUC W  OIIMCAHHC (1)H31/I‘ICCKI/IX CBOMCTB BCIICCTB,
13.1 O3HAKOMJICHHEC C (1)H31/II-IGCKI/IMI/I N XHUMHUYCCKUMMU SABJIICHUAMU,
OIIBIThI, UWJUIIOCTPUPYIOIIHUE TPU3HAKU IMPOTCKAHUA XMUMHYCCKUX

peaxkuu
13.2 H3y4eHHUE CIIOCOOOB pa3/IeieHHs cMecei
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MMOJIYYCHHUC KHUCIIOpOAa W HM3YUYCHHUC CIo CBOﬁCTB; MMOJIY4CHHUC
133 BOOOpPOJa M H3YUCHHUC Cro CBOfICTB; MOJIYYCHHUEC YIIICKUCIIOTO
ra3da U U3y4CHHEC €TO CBOﬁCTB; IMOJIY4CHHNEC aMMHUaKa U U3YUCHUEC

€r'0 CBOICTB

134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOW MacCOBOM JoJen
pacTBOPEHHOIO BELIECTBA

IpPUMEHEHUE  HHIUKAaTOpoB  (JlakMyca, METHIOpaHXka U
13.5 deHondranenHa) ANA  ONpEAETCHUS XapakTepa Cpeibl B

pacTBOpax KUCIOT U IIEJIOYEN
UCCTIEIOBaHNE U OIMCAHUE CBOICTB HEOPraHWYECKUX BEIIECTB

pa3IMuUHBIX KJIACCOB; MW3Y4YEHUE B3aUMOJCHCTBHSI KUCIOT C
METaUlaMM,  OKCHJAaMH  METaUIOB,  PacTBOPHUMBIMH U
13.6 HEpPacTBOPHUMBIMHU OCHOBaHMSIMU, COJISIMU; NOJTyYeHUE
HEPACTBOPUMBIX OCHOBAHMW; BBITECHEHHE OJHOIO MeTajlia
JPYTUM U3 pacTBOpA COJIM; McCeI0BaHnEe aM(OTEPHBIX CBOMCTB

THAPOKCHUAOB AJIIOMUHHA U IIUHKA

PCHICHUC OKCIICPUMCHTAJIbHBIX 3aJda4 II0 TEMaM: «OCHOBHBIE
13.7 KJIaCCbl HCOPraHUYCCKHUX COCI[I/IHCHI/If/’I»; ((3H€KTpOHHTHq€CKaH

JUCCOLIMAIIUs «Baxnelmme HeMeTaIbl U UX COCIUHCHUS),

«Baxxnenne MeTalibl 1 UX COCOAUHCHU A
XUMHUYCCKUEC OKCICPUMCHTHI, MWIJIIOCTPHUPYIOIIUEC TIPU3HAKH

MPOTEKaHUsl PEAKIM MOHHOTO OOMEHA; KaueCTBEHHBIC PEAKIIHH
Ha TPHUCYTCTBYIOIIME B BOJHBIX pPAacTBOPAaX HWOHBI XJIOPHI-,
13.8 opomun-, uomua-, cyiabdar-, docdar-, xkapOOHAT-, CHIHKAT-
AHUOHBI, TUAPOKCUA-HOHBI, KATHOHBl aMMOHWS, MarHus,
KaJIbLIMsI, aTFOMUHUSA, kene3a (2+) u xkenesa (3+), menu (2+),

AHKA
14 VYmMmenue:
MPEJICTABISITh Pe3yabTaThl JKCIEpUMEHTa B (hOpME BBHIBOJIOB,

14.1 JI0Ka3aTeNbCTB, IpadUKOB U TAOJIUI U BBIABIATH AIMIHPUUYECKUE

3dKOHOMCEPHOCTHU
YCTaHaBJIMBATb CBsA3U MCKOY pcajIbHO Ha6J'IIOILaeMI)IMI/I
14.2 XUMHUYCCKHMH ABJICHHAMU MW IIpOHCCCaMHU, IMPOUCXOIAINIUMU B

Makpo- M MHKPOMHpE, OOBSACHATH NPUYHMHBI MHOT000pa3Hs

BEILIECTB
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HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX
HA OCHOBHOM I'OCYJAPCTBEHHOM 29K3AMEHE I10
XUMHNHAN

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 [lepBoHavaibHbIE XUMUYECKUE MTOHSATHUS
1.1 UucTteie BemecTBa u cMecH. CriocoOBI pasziesieHus: cMecei

12 AToMEI )51 MOJICKYJIBI. XUMHUYECKHUE OJICMCHTBI. CHUMBOJIBI

XHUMHUYCCKUX 3JICMCHTOB. Hpocn,le 1 CJIOJKHBIC BCUICCTBA.

13 XuMu4decKas (I)OpMy.]'Ia. BanentHocTh aTOMOB XUMHUYCCKUX

ynemMeHTOB. CTeleHb OKHUCIEHUS
3aKOH IOCTOSIHCTBA coOcTaBa BellecTB. OTHOCUTENbHAS aTOMHASA

1.4 macca. OTHocHTeNbHasE MOJEKyIspHas wMacca. MaccoBast g0

XMMHUYECKOI'0 3JIEMEHTa B COEIMHEHUN
KomugectBo BemectBa. Monb. Momnsipaass Macca. MoJsipHBI 00bEM

1.5 razoB. B3amMOCBS3b KOJMYECTBA, MAacChl M 4YHUCIa CTPYKTYPHBIX

CAWHUIL BCIICCTBA
dusnueckrue U XUMHYSCKHE SIBJICHHSI. XHMHYSCKAS p€aknuusa u eé

1.6 IIpU3HAKH. 3akoH COXpPAaHCHUA MACChbl BCHICCTB. XHUMHUYECKHUE

YpaBHEHUS
[lepuonnueckuii 3akoH u Ilepuonnueckas cucTeMa XUMHUYECKUX

anemenToB J[.. MenneneeBa. CtpoeHne aTOMOB
[lepuonnueckuit 3akoH. Ilepuoandeckas cucremMa XHUMHYECKHX

2.1 anementoB JI.MI. MenneneeBa. Ilepuoast m rpynnel. dusmueckuii

CMBICJI IOPSIIKOBOTO HOMEPA, HOMEPOB MEPHOA U TPYIIIBI DJIEMEHTA
Crpoenune aromoB. CocTtaB aToMHbIX szep. M30Tonbl. DIEKTPOHBI.

2.2 CtpoeHue 3JEKTPOHHBIX 000JIOYEK aTOMOB MEPBBHIX 20 XUMHUYECKHX

aneMeHToB llepuoanueckon cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB XHMHUYECKHX DJIEMEHTOB

NEepBbIX TPEX TEPHOAOB, Kalus, Kalblus (pajguyca aTOMOB,
2.3 3JEKTPOOTPHUIIATEIIBHOCTH, METALIUYECKUX M  HEMEeTaUIMYeCKHX
CBOWCTB) M WX COCIAMHEHWA B COOTBETCTBUU C IIOJIOKEHUEM

371€MEHTOB B [leproanyeckoil cucTeMe U CTPOEHHEM UX aTOMOB
3 CtpoeHue BelecTa
Xumudeckasi cBsi3b. KoBasieHTHas (MOJISIpHAST M HETOJSIPHASI) CBS3b.

3.1 DIIEKTPOOTPULIATEIIBHOCTh XUMHUUYECKUX 3JIEMEHTOB. MOHHAs CBS3b.

Meraminueckas CBSI3b
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Twurbr KPUCTALUTUUECKUX pemeToK (aromHas, WOHHas,
3.2 MEeTaJUIMYecKasi), 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA

KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKON CBSI3U
Baxuelime mpeacTaBUTENM HEOPraHUYECKUX BemecTB. Hemeraibl

1 UX COCAUHCHUS. MeTamisl 1 uX COCAUHECHUA
KJ'IaCCI/I(I)I/IKaI_[I/IH W HOMCHKJIATypa HCOPTraHUYCCKUX COGEHHCHHﬁI

OKCHJIOB (C0JIe00pa3yroliye: OCHOBHbIE, KUCIOTHBIE, aM(pOTEpHbIE) U
4.1 HecosieoOpa3ylonue; OCHOBaHWHM  (WIENOYM W HEPaCTBOPHMBIC
OCHOBaHMs); KUCIOT (KUCIOPOJCOAEpKAIUEe U OECKUCIOPOIHbBIE,

OJIHOOCHOBHBIE U MHOT'OOCHOBHBIE); COJIeH (CpEeTHUX U KHUCIIBIX)
@u3nyeckue M  XUMHUYECKHME CBOMCTBA IPOCTHIX  BEIIECTB-

4.2 HEMETaJJIOB: BOJOPOJA, XJIopa, KHCIOpOa, cepbl, a3oTa, docdopa,

yriiepoaa, KpeMHUs
®u3NYeCKre U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIIOB:

43 JUTHS, HATPUS, Kajus, MarHus M KaiblUs, aTIOMUHUS, JXKelesa.

DNEKTPOXUMHUYECKUN Psii HAIPSDKEHUH METalJIOB

44 duznyeckue M XUMHYECKHE CBOMCTBA BOOOPOJHBIX COCJIMHEHHU
HEMETAJIJIOB: XJIOPOBOAOPOAA, CEPpOBOAOPOAA, aMMHAKa

dusnvecKue U XUMHUYECKHE CBOWCTBA OKCHJIOB HEMETAJIOB: CEPbI
4.5 (IV, VI), azora(Il, IV, V), dochopa(Illl, V), yrnepoma(ll, IV),

kpemamsI(1V). [TonydeHne oKCUA0B HEMETAIIIIOB
Xumunueckue cBorcTBa OKcuaoB: metaiwioB [A-IIIA rpynm, nunka,

4.6
meau(Il) u xenesa(ll, I1I). Ilonydyenne okcruaoB MeTamIoB
XUMHUYECKUE CBOICTBa OCHOBaHMUN M aM(OTEPHBIX THIPOKCUIOB (Ha
4.7 NpuMepe THUIPOKCUIOB AITIOMUHHUA, >Kejle3a, LuHKa). [lomyuenue
OCHOBaHUM M aM(OTEPHBIX THAPOKCHIOB
OO0mue XMMHUYECKHME CBOMCTBA  KHCIOT:  XJOPOBOAOPOJHOM,
43 CEPOBOJIOPOJTHOM, CEPHUCTOM, CEpPHOM, a30THOW, (ochopHOi,

KpEeMHHEBOM,  yroiapbHOH.  OcoOble  XMMHUYECKHE  CBOWCTBA

KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM KUCHOT. [losydeHue Kuciaor
4.9 OO0ue xuMUYecKkue CBoWcTBa cpenHux cojeil. [lomydyenue coneit
[lonyuenue, cobupanue, pacrmo3HaBaHHE BOAOPOAA, KHUCIOPOJa,

+10 aMMMaKa, YIJIEKUCIIOTo ra3a B JabopaTopuu

a1l [Tonyuenme  ammumaka, CE€pHOM W a30THOM  KHCIOT B
' npoMbluIeHHOCTH. OO11e crnoco0bl NOTYYEHUsI METAJIOB

4.12 ['eneTnueckas cBsI3b MEXKy KIACCAMH HEOPTaHUYECKUX COCIMHEHNUN
5 XUMHUYECKUE PEAKIUU

5.1 Knaccudpukanuss XuMUYECKHX peakUuui MO Pa3IMYHBIM MPU3HAKAM:

o 4YucCily M COCTaBy YYaCTBYIKOIIMUX B pPCaKUUHU BCUICCTB, IO
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TerioBoMy 3¢dekTy, M0 HW3MEHEHHUIO CTeNeHel OKUCIEeHUS

XUMHUYECKUX HIIEMEHTOB
TernoBoli  3(PeKT XUMHUYECKON peakIuu, TEPMOXUMHUYCCKUE

5.2 ypaBHEHUS. DK30- U 3HIOTEPMHUUECKHE peakuuu. TepMoXxumMuieckue

YpaBHEHUS
OKHUCIIUTETbHOBOCCTAHOBUTENbHBIE  peakiuuu.  OKUCIUTENH U

53 BOCcCTaHOBUTENW. [Ipomecchl  OKHCIEHHMSS UM BOCCTaHOBJIECHUS.

DNEeKTPOHHBIN OallaHC OKHCIUTEILHOBOCCTAHOBUTENBHOM peakiuu
Teopust AIEKTPOJUTHYECKON Jucconranuu. KaTHOHBI, AaHWOHBI.

54 :‘)J'IGKTpOJ'II/ITBI U HCIJICKTPOJIUTEI. CunbpHBIE U Cla0bIe QJICKTPOJIUTEI.

CreneHp IUCCOnAaAN

55 PeaKHI/II/I HOHHOI0 oOMeHa. YCIoBHS IMPOTCKAHUA peaKI_II/Iﬁ HMOHHOTO

oOMeHa, TOTHBIE ¥ COKPAIIEHHBIC HOHHBIC YPaBHEHUS PEAKIIHIA
6 XuMUA U OKpyX)aromias cpeaa
BemectBa u  Marepuasiel B NOBCEJHEBHOM JKU3HM YEJIOBEKA.
61 be3onacHoe WCMONB30BAaHUE BEIMIECTB W XUMHUYECKHX PEAKIUU B
naboparopuu u ObITy. IlepBas moMoIIb MPU XUMHUYECKUX 0XKOTaX H

OTPAaBJICHUAX
XUMUYECKOe 3arpsi3HEHUE OKpY’Karolel cpebl (KUCIOTHBIC TOXKIH,

3arps3HEHUE TIOYBBI, BO3AyXa U BOJOEMOB), CIIOCOOBI  €ro
6.2 npenorspanienus [IpenenpHas nomycTrMasi KOHUEHTpAlUs BEIIECTB
(ITIK). Posib XxuMuM B pelICHUH 3KOJOTHYECKHUX MPOoOsieM. Y cuiieHne

MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOs

[Ipumenenue cepsl, azorta, ¢ocdopa, yriepona, KpeMHHS U HX

COCIMHEHUH B OBITY, MEIUIMHE, NPOMBIIIICHHOCTH W CEIIbCKOM
63 xo3gicTBe. [IpuMeHeHMe MeTamioB M CIUIaBOB (CTaib, YYIYH,
' TIOpaJIOMUHUN, OpoH3a) B OBITY M NPOMBILUIEHHOCTH UX

coeauHenuil. IIoHsATHE O KOPPO3MM METAJIOB, OCHOBHBIE CIIOCOOBI

3alIUTHI UX OT KOPPO3UH
[TpupomHbIe HMCTOYHUKHU YTIIEBOJIOPOAOB (yrojib, HMPUPOTHBIA TIas,
6.4 He(Th), MPOAYKTHl UX TepepaboTku (OeH3HMH), UX POJib B OBITY U

IIPOMBIINIJICHHOCTHU
HepBOHa‘-IEU'IBHBIC MOHATHS 00 OpraHM4YcCKuX BCIICCTBAX KaK O

65 COCIMHEHUSX yriaepona (MeTaH, 5TaH, OSTWIEH, AalleTHIEH, 3TaHOJ,
TJIMIEPUH, YKCyCHas KucioTa). [loHsATHe O OMOIIOTMYECKH BaXKHBIX

BEIIIECTBAX: )KHUPAX, OCJIKAX, YIIIEBOJAX — U MX POJIH B )KU3HH YEJIOBEKA
7 Pacuérsr:
7.1 o GpopmyiaaM XUMHUYIECKUX COCTMHEHUI
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[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOI NOAMNUCHIO

MYHMLUWUNAJIbHOE OBLLIEOEPASOBATEJIbHOE YYPEXXAEHUE "OCHOBHAS 25.09.25 13:56 Ceptudukat 217CA555269BEE4DA53418ADC217FE3B
LLIKOJIA N2 104 BOPOLUMJTIOBCKOIO PAMOHA BOJITOTPAA", Jlbimapb EneHa (MSK)
BnaaumunpoBHa, avpekTop




7.2 Macchl (MaccoBoil) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKUM YPaBHEHUSIM

Onepatop 340 000 "Komnaxus "TeH3op"
[JOKYMEHT MOAMUCAH 3JIEKTPOHHOW MOAMNMUCHIO
MYHULIUMNAJIbHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE "OCHOBHAS 25.09.25 13:56

LLKOJNA N2 104 BOPOLLWJTIOBCKOIO PAOHA BOJIFOrPAQA", Ilbimapb EneHa (MSK)
Braa“Mu1poBHa, AMPEKTOp

CepTudukar 217CA555269BEE4DA53418ADC217FE3B




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCbBI U PECYPChbI
CETU UHTEPHET

Onepatop 340 000 "Komnaxus "TeH3op"

[IOKYMEHT MOATMWUCAH 3/TEKTPOHHOI NOAMNUCHIO

MYHMLUWUNAJIbHOE OBLLIEOEPASOBATEJIbHOE YYPEXXAEHUE "OCHOBHAS 25.09.25 13:56 Ceptudukat 217CA555269BEE4DA53418ADC217FE3B
LLIKOJIA N2 104 BOPOLUMJTIOBCKOIO PAMOHA BOJITOTPAA", Jlbimapb EneHa (MSK)
BnaaumunpoBHa, avpekTop




Onepatop 30 000 "KomnaHnus "TeHzop"
[JOKYMEHT MOAMUCAH 3/IEKTPOHHOW MOAMNMUCHIO
MYHULIUMNAJIbHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE "OCHOBHAS 25.09.25 13:56

LLIKOJIA N2 104 BOPOLLUW/IOBCKOIO PAMOHA BOJIFOrPAQA", Ilbimapb EneHa (MSK)
BrlagMMmMpoBHa, AMPEKTOp

CepTudukar 217CA555269BEE4DA53418ADC217FE3B




