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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHHM Ha YypPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTeaLHOM TPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (henepanbHON pabodeil MpPOrpaMMbl
BOCIIUTAHUS M C YIETOM KOHIIEIIIUU IIPENo aBaHus yueOHOro mpeamMera « XUMUsDH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo XuMUU AAET MOPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOyueHusi, BOCIHUTAHUS U Pa3BUTHS OOYy4aAIOUIUXCS CpPEACTBAMH Y4e€OHOTO
npeaMera, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE CoJIepKaHue,
MpeayCMaTPUBAET PACIPEIEICHUE €ro Mo KilaccaM W CTPYKTYpPUPOBAHUE IO
pazienaM U TEeMaM MpPOrpaMMbl MO XUMHH, OMNPEACISIET KOJIUYECTBEHHbIC U
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHSI XUMHUH C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSA3€H, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, OMNpeAesieT BO3MOXHOCTH MpeaMeTa I
peanuzanuu TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM
IporpaMMbl Ha YpPOBHE OCHOBHOI'O 00IIero oopa3oBaHus, a TakKe TPEOOBaHUU K
pe3yabTaraM 00y4YeHHs] XUMUM Ha YPOBHE IIeJIei U3yUeHUSs MPEeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEJILHOW JIESITEIBHOCTH OOyYarolerocsi Mo OCBOCHUIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XUMHUHU CIY>KUT OCHOBOW Juisi (OPMHPOBAHUS MHUPOBO33PEHUS
00y4aroIerocs, ero MpeJCTaBICHU O MaTepUaJIbHOM €JAMHCTBE MHUPA, BAXKHYIO
posib urparotT (GOpMUpPYEMbIE XUMHUEW MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
DHEPTrUuM M 00 HSBOJIONMU BEHIECTB B MPUPOJE, O MyTSIX PEIICHUS TIOO0ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM, IHEPIEeTHUYCCKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM i1 CaMOpa3BUTUA U
dbopMupOBaHUSs KYJIbTYpPbl JUYHOCTH, €€ 00111ei 1 (yHKIIMOHATBLHON IPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB HMX CaMOCTOATEIBLHOM  y4eOHOW  JIeATEeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HMCCJIEAOBATEILCKUX YMEHHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHON >KU3HU, TaK M B MPOGECCUOHATIBHOU ACATEIbHOCTH;3HAKOMUT CO
cnenupUKOl HAyIHOTO MBIIIICHHUS, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOTO B3IJIAIa HA
€IUHCTBO TPUPOJBI U 4YEJIOBEKa, SBJSIETCS OTBETCTBEHHBIM 3TalloM B



dbopmupoBaHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00y4aroXcs;
CTI0cOOCTBYET POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBECHHO-
HAyYHBIM 3HaHUSM, K MIPUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBJICHHWS B OOYYEHWHM XUMHUU OOCCIEUYHBAIOTCS CHEIUPUKON
CONep)KaHUsi  y4eOHOro  mMpeAMeTa, KOTOPBIM  SBISETCS  TeIarOrHYecKH
aIalITHPOBAHHBIM OTpaKCHHEM 0a30BOM HAYKH XMMHUHU Ha OMPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 00pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIUMHUCA CHCTEMBbI TEPBOHAYAIBHBIX TMOHSATHH XWMHH, OCHOB
HEOPTaHUYECKONM XUMUU W HEKOTOPBIX OTACIBbHBIX 3HAYMMBIX TOHSITUH
OPraHUYECKON XUMUH.

CTpykTypa coAep’KaHUsS TPOTPaMMBI 10 XUMHUU c(PopMUpoBaHa Ha OCHOBE
CUCTEMHOT0 moaxoaa K e€ usydenuto. CoJiepkaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUA O XUMUYECKOM
peakmmu. OO0 OTH CHUCTEMBl CTPYKTYpHO OPTaHW30BaHBI TI0 TPHHITUITY
MOCJICTIOBATEIFHOTO PAa3BUTHS 3HAHWN HAa OCHOBE TEOPETHUCCKHX IPEICTaBICHUI
Pa3HOro YpOBHS:

—  aTOMHO-MOJICKYJIIPHOTO YUCHHS KaK OCHOBBHI BCETO €CTECTBO3HAHMS;

—  Ilepunoamueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHa

— YUCHHA O CTPOCHHUHU aTOMa U XUMHYECKOM CBA3HU,

—  TpeACTaBICHUU 00 3ICKTPOIUTHYECKONW JUCCOIMALIMM BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HAHHUS PacCMATPUBANOTCA HA OCHOBE HAMIMPHUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO
YpPOBHSI K JPYromy, BBIMOJIHSS (YHKIIUA OOBSCHEHHS U IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOXXHOCTEW MPAKTUYECKOTO MPUMEHECHUS U MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mnporpaMMbl 1O XUMHH  CIOCOOCTBYET  (DOPMUPOBAHMIO
MPEACTABJIEHUS O XUMHUYECKON COCTABJISIOLIECH HAYYHOM KapTUHBI MUPA B JIOTHUKE
€€ CHCTEMHOM MPUPOJbI, LEHHOCTHOIO OTHOUIEHHWS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUsA B HayKe. M3yueHue XWMUHU MPOUCXOAUT C IMPUBICUYCHUEM
3HAHUW U3 paHee HW3YUYCHHBIX Y4eOHBIX mpeaMeToB: «OKpyKaroluid MHPY,
«buomnorus. 5—7 knacce» u «PU3nKa. 7 Kiaace.

[Ipy w3ydeHMH XUMUU TPOUCXOMUT (OPMHUPOBAHHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN



JESITENPHOCTH YEJIOBEKA M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KYJIBTYDHI.
3agaya y4eOHOro mnpeaMeTra COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMHYECKHUX
3HaHUN — BaKHEUIMX (haKTOB, MOHITHH, 3aKOHOB U TCOPETUUECKHUX IMOJIOKCHUH,
JOCTYIHBIX O0O0OOIEHUIT MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOIICHUM K HAydYHbIM METOJaM TIO3HAaHUSI NpPU H3YYCHUU BEIIECTB U
XUMHUYECKUX PeaKlni, B (POPMUPOBAHNHM U PA3BUTUHU MMO3HABATEIBHBIX YMEHHUM U
WX TPUMEHEHMM B Yy4eOHO-IO3HABaTEIbHOW M Yy4eOHO-HCCIIEeI0BATEIHCKON
JEATEeIbHOCTH, OCBOCHHMM IMpaBWil 0€30MacHOr0 oOpalleHus C BEIIECTBAaMU B
IMOBCEIHEBHOM KU3HU.

[Ipy n3ydeHUn XUMHUHM Ha YPOBHE OCHOBHOI'O OOINET0 OOpa30BaHMS BaKHOE
3Ha4YCHUE MPUOOpETU TaKUe 1IeJIH, KaK:

— dbopMUpOBaHUE MHTEIUICKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOU K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HAIpaBJICHHOCTh OOYYEHUS Ha CHUCTEeMaTHYEeCKOe MpUOOIeHHe
OoOy4Jaronmxcsi K CaMOCTOSATENIbHON IM03HABATEIbHONU JIESITEIbHOCTH, HAayYHBIM
METOJlaM TO3HaHUs, (OPMHUPYIOIMIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— oOecrieueHue YCIIOBHUI, CIIOCOOCTBYIOITUX MPUOOPETEHUIO
OOyJarolmMUMHUCs  OMbITa  Pa3HOOOpa3HOM  JEATENIbHOCTH, TO3HAHUS U
CaMOITO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIIOYCBBIX KOMIICTCHIIMM), HWMEIOIIUX
YHHBEPCATbHOE 3HAYCHHUE JIJISI PA3IUYHBIX BUIOB JICATEILHOCTH;

— dbopmupoBanre o0mel (YHKIMOHAIBLHOM W €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUA OOBACHITH U OLICHUBATH SIBJICHUS
OKpPYAIOLEro MHpa, UCIHOJIb3Yys 3HAHUSA W ONBIT, MOJYYEHHbIE NPHU W3YyYEHUU
XUMUHU, TPUMEHATh MX MpPU PEIIeHHH MNpoOJieM B TOBCEIHEBHOW XU3HU U
TPYAOBOM IEATEIBHOCTH;

— dbopmupoBaHre Yy OOYy4YaIOIMUXCAd TyMaHUCTUYECKUX OTHOIIEHUH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DSKOJOTHYECKU
1eaecoo0pa3Horo MOBEASHUsT B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJSIX
COXPaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOIIEHU IPUPOLHOUN CPEBIL;

— pPa3BUTHE MOTHBAIIUU K OOYYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYECIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOdUIIs W HANPABICHHOCTH JAILHEUIIIETO
oOy4eHus.



OOmiee 4YuCIO YacoB, OTBEACHHBIX [Jisi M3YyYEHUSI XUMHUHM Ha YpPOBHE
OCHOBHOTO 00I1IeTO 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).

COAEPXAHUE OBYUEHUA

8 KIIACClIlepBoHaya/jibHble XUMHYECKHE TTOHATHS

[Tpenver xumun. Ponab XuMuM B KU3HU YeJIOBEKAa. XUMHUS B CUCTEME HayK.
Tema u BemecTBa. PU3NYECKUE CBOMCTBAa BEIIECTB. ATpPEraTHOE COCTOSTHUE
BemecTB. [loHsATHE O MeToJax MO3HAHUS B XUMHUHU. UHCThIE BEHIECTBA U CMECH.
Crioco0Obl pa3aeneHus: cMeceil.

ATOMBI M MOJEKYJbl. XUMHUYECKHE dIeMEHTHl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas popMmyna. BameHTHOCTh aTOMOB XMMUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BemiecTB. OTHOCUTENbHAsT aTroMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KomnuectBo BemectBa. Monb. MonsipHast Macca. B3anmocCBsA3b KOJIMYECTBA,
Macchbl U 4YHCIA CTPYKTYpPHBIX €IuWHUI] BemiecTtBa. Pacu€rel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Pu3nuecKue U XUMUYECKHE SIBICHUS. XUMUYECKasl peakiusi U €€ MpU3HaKu.
3aK0H COXpaHEHHUs MAacChl BEIIECTB. XUMHYECKHWE ypaBHeHHs. Kiaccubukarms
XUMHUYECKUX peakiui (coenuneHwus, pazioKeHus, 3aMeIIeHMS,
oOMeHa). Xumuueckuii  IKCnepuMeHm .3HaKOMCTBO C XHMHYECKOW TMOCYOH,
nmpaBuiIamMu paboOTHl B JabopaTopuu W MpUEMaMU OOpalleHus C JTaOOpaTOPHBIM
o0opyoBaHUEM, U3yYeHHEC U omnucaHue (U3MYSCKUX CBOWCTB 00pasIoB
HEOPTaHUYECKUX BEIIECTB, HaOMIOJeHne (pu3nueckux (TUIaBJICHUE BOCKA, TasHUE
JbJIa, paCTUPaHUE caxapa B CTYIKE, KUIICHUE U KOHJICHCAIIUS BOJIbI) U XUMHYECKUX
(ropeHue cBeud, NPOKAJIMBAHHE MEIHOW MPOBOJIOKH, B3aWMMOJICHCTBHE MeJa C
KHCIIOTOM) SIBJICHHWM, HAOMIONEHHE ¥ ONHCaHHEe MPHU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiui (pa3joKeHue caxapa, B3auMOJICHCTBHE CEPHOM KUCIIOTHI C
xjopuoM Oapusi, paszioxkeHue rtuapokcuaa wmeau (II) mpu  HarpeBaHuw,
B3aMMOJICHiCTBUE Keie3a ¢ pactBopoMm comm Mmenu (1), m3ydenume crmocoOoB
paszieleHus CMeceil: C TOMOINbI0 MarHurta, (UIBTPOBAHHE, BHIIAPUBAHUE,
TUCTWILISALUUS, XpoMatorpadusi, TPOBEJEHUE OYUCTKA TOBAPEHHOW  COJIH,
HAOJIOZICHUE W OIMMCAaHWE PEe3yJIbTATOB MPOBEIACHUS OIBITA, WIUTIOCTPUPYIOIIETO
3aKOH COXPAaHEHHMsI MacChl, CO3JaHUE MOJIENEN MOJIEKYJ (IIAPOCTEPHKHEBBIX).



Baxueiiume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucmopoa — 3jaeMeHT W mpocToe
BemecTBo. HaxoxneHuwe kuciopona B MpHUPOAE, (PU3NYECKUE U XUMHYECKUE
cBoictBa (peakiuu ropeHus). Oxcuawl. I[lpumenenue kuciopoma. CrocoObl
MOJIYYCHHUS] KHUCIOpoJa B JabopaTOpud U MPOMBINIIEHHOCTH. KpyroBopoT
KHciopoa B mpupoze. O30H — aioTporiHas MoAuUKaIus KUcaopoaa.

TemnoBoit 3(pPekT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHUE YypaBHEHUS,
9K30- W SHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsA3HEHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bomopox — ameMeHT M IpocTroe BeuwiecTBo. HaxoskaeHue Bomopona B
npupoje, (Qunueckue U XUMHUYECKHE CBOICTBA, TMPUMEHEHHUE, CIIOCOObI
nony4yeHust. Kucmorel u comnu.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue CcBOWCTBa BOAbl. Boma kak pactBopurenb.  PacTBOpBIL
HacpilieHHble ¥ HEHACBIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10J1 BEIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B MpUpOJE U B KU3HU YesoBeKa. KpyroBopoT BOJbI B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranmdeckux coeauHeHuit. Oxcuawl. Knaccudukanms
OKCUJIOB:  cojieoOpa3yroniie  (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHbie) U
HeconeoOpasyromue. HomeHnkiatypa oxcuaoB. ®Pusznyeckue U XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanusi. Krnaccudukaiuss oOcCHOBaHUN: WIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHMi. (PDHU3NYECKHME M XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHocTu MetamwioB H. H. bekerosa.
ITonydyeHue KUCIIOT.

Comu. Homenknarypa conei. ®u3ndeckue 1 XMMUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.
['eneTnyecKkas CBI3b MEXKAY KJIACCaMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuii  IKCnEpUMEHN :KAYECTBEHHOE  ONPENIETICHUE  COJEpKaHUs
KHCIIOpOJia B BO3MyXe, MOJy4YeHUE, COOMpaHUE, pACIIO3HABAHWUE W H3YUYCHHE
CBOMCTB KHUCJIOpOJa, HAOIO/IEHWE B3aUMOJICHCTBUSI BEIIECTB C KUCIOPOJIOM U
YCJIOBUSI BO3HUKHOBEHHMS U TIPEKpallleHus] TopeHus (mokapa), 03HAKOMJIEHUE C
oOpa3llaMM OKCHJOB U OIKCAaHWE HX CBOWCTB, TOJy4YeHHE, COOUpaHue,
pacrio3HaBaHME€ U HW3Y4YEHHE CBOWMCTB BOAOpoAa (TOpPEHHUE), B3aUMOJICUCTBUE



Bojoposia ¢ okcumoM meau (II) (BO3MOXKHO HMCHOJIB30BAHME BHIEOMATEPHUAIIOB),
HaOMoieHue 0o0pa3loB  BEHIECTB KOJMYECTBOM 1  MOJb, HCCIEAOBaHHE
OCOOEHHOCTEM  pacTBOpPEHUsI BEIIECTB C  Pa3jM4YHOM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEW PACTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBUE BOJIbI C METAINIAMU (HATPUEM U KaJIbI[MeM) (BO3MOXKHO
UCIIOJIb30BAaHUE BUJECOMATEPUATIOB), HCCIEJOBAaHUE OOpa3l0oB HEOPTaHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJIEHUE U3MEHEHHUS! OKPACKH WHIMKATOPOB B
pacTBOpax KHUCIOT U Iesnoyed, uzydeHue B3aumopeictBus okcuma meau (II) c
pPacTBOPOM CEPHOM KHCJOTBI, KUCJIOT C METaUlaMH, PEaKUUN HEWTpaau3aluH,
MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHHUM, BHITECCHEHUE OJIHOTO METaJlla JPYTUM U3
pacTBOpa COJIM, PEIIEHHWE HKCIECPUMEHTAJBHBIX 3a1ad Mo Teme «Baxneunmue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUIN.

Iepuonnuecknii 3akon u Ilepuoguyveckasi cucreMa XUMHYECKHX
jiemeHTOoB JI. W. MengeaeeBa. CtpoeHue aroMoB. XHMH4YeCKasi CBSI3b.
OxuCcANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKH KIACCU(PUKAIMK XUMHUYECKUX dieMeHToB. [loHsiTue o
rpynmnax CXOJHBIX DJEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METAILIbI,
rajioreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ytoT aMm(pOTEPHbIE OKCHUIbI
U TUAPOKCHUJIBI.

[Tepuonnueckuii 3akoH. [leproandeckas cucremMa XMMHYECKUX 3JIEMEHTOB /.
N.  MenneneeBa.  Koporkomepuoanas W JUIMHHONIEPUOIHAs  (hOPMBI
[Teproanyueckoii cucrembl xumuueckux 3neMeHToB . . Menneneesa. [lepuoast u
rpy1nbl. OU3NYECKUN CMBICH MOPSAIKOBOTO HOMEpa, HOMEPOB MEeproAa U TPYIIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX saep. M3oromnel. Onektponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbiX 20 XUMHYECKHX  DJIEMEHTOB
ITepuonnueckoit cucremnl . 1. MenneneeBa. XapakTepuCTHKA XHUMHUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuoguueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHHs paJguyca aTOMOB XHWMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIIaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leproauyeckoil CUCTEMbl XUMHYECKUX
DJIEMEHTOB Ui pa3BUTUs Hayku W npaktuku. . WM. MenneneeB — y4€HbIM U
rpaXJaHVH.

Xumuyeckass cBs3b. KoBaneHTHass (mojsipHas HW  HEMOJISIpHAs) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAS CBSI3b.

Crenenb  okuciieHusi.  OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Ipoueccer OKHCJICHUS u BOCCTaHOBJICHHUSI. Oxucnurenu u
BOCCTAHOBUTEIN. XUMUUECKUTl  IKCHEpUMEHm 3yyeHue o0pa3lioB  BEIIECTB



METAJJIOB U HEMETANIOB, B3aUMOJICHCTBHE THUJIPOKCHJA IIMHKA C pacTBOpaMu
KHCJIOT M IIeJIOYeH, TMPOBEACHUE OMNBITOB, WUIIOCTPUPYIOMIMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA (FOpeHHE, PEaKIHH Pa3I0KeHUS,
COCMHCHUS).

Mesicnpeomemmnuie ceazu

Peanuzanusi MeXOpeAMETHBIX CBSI3€H NpU M3yYEeHUHM XUMHUU B 8 Kiacce
OCYIIECTBISIETCS Yepe3 HCMOJb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TMOHITHUH, SBIISIIOIIUXCS CUCTEMHBIMU JIJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC MOHSATHUS: HAyUYHBIM (PaKT, THIOTE3a, TEOpHs,
3aKOH, aHaJIW3, CHUHTE3, Kilaccupukaiusi, TMNEPUOJUYHOCTh, HAOJIOACHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

dusznka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIIbI, PAJMOAKTUBHOCTh, MOJICKYJIA, 3JIEKTPUUECCKUN 3apsl, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE€ COCTOSIHHE BEIIECTBa, ra3, (pU3MUeCKUe BEJIUYUHBI, €IUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TTOJIE3HBIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KNTACCBemecTBo 1 XMMHYECKasl peakius

[lepnognueckunit 3akoH. [leproanyueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /],
N. MenpeneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTM B H3MEHEHUHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kajus, KaJdblMs M UX
COCIMHEHUH B COOTBETCTBUM C TOJIO)KEHHEM »JJIEMEHTOB B Illepmoanueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Ctpoenue BemiecTBa: BUAbl XUMHUYECKOW CBSA3U. THUMBI KPUCTALUIMYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMNA KPUCTATUIMUYECKOU PEIIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiys 1 HOMEHKIIaTypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KjaccaM HEOPraHWuYeCKUX
COCJIMHECHUH, TCHETUYECKAasl CBSI3b HEOPraHMYECKUX BEIIIECTB.

Knaccudukaiuys XuMuaeckux peakiifii o pa3IndHbIM MPU3HAKAM (TT0 YUCITY
M COCTaBy YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TerioBoMy 3¢ dexTy, Mo
W3MEHEHUIO CTEMEeHEW OKHUCIICHUS XUMHUYECKHX DJIEMEHTOB, M0 OOpaTUMOCTH, IO
YYACTHIO KaTallu3aTopa). JK30- U SHAOTEPMHUUECKUE PEAKIINH, TEPMOXUMHUYECKUE
YPaBHEHHS.

[lonsitue o ckopoctu XumHuueckord peakuuu. lloHsTe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IoHsITHE O TOMOTEHHBIX U T€TEPOTCHHBIX



peakuusax. llonsatue o xarammse. [lonaTne 0 xumuueckom pasHoBecuu. DaKTOPBHI,
BIMSIOIIAE HA CKOPOCTh XMMHYECKOM PpEaKIUU U IOJIOKEHUE XHMHYECKOIO
PaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEAaKIMU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHOW  pEaKIUu. CocraBieHue  ypaBHEHUU
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA €  KCIOJB30BAHHEM  METO/a
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPONUTHYECKONW TUCCOUMALNN. DIEKTPOIUTHI U HEINEKTPOJIUTHI.
KartnoHnsl, aHMoHbl. MeXaHM3M IJUCCOLMALIMM BEUIECTB C Pa3jIW4YHBIMH BHUAAMU
XuUMHUYecKol cBs3u. CteneHs nuccounanuu. CUbHbIE U ca0bIe 3JEKTPOIUTHI.

Peakiun nOHHOTO OOMEHa. Y ClIOBUS MPOTEKaHUS pEaKIMil HOHHOTO OOMEHa,
IOJIHBIE M COKpalI€HHBIE HWOHHBIE YypaBHEHHs peakuuil. CBOWCTBa KHUCIOT,
OCHOBAaHMII W coyledl B CBeTE MPEACTaBICHUN 00 3JIEKTPOIUTUYECKOU
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [IoHATHE O THIpOIIU3E CONEM.

Xumuueckuii IKCnepumeHnn :03HaKOMIICHUE C MOJEISIMUA KPHUCTAJUIMYECKUX
pEmIETOK HEOPraHWYECKUX BEUIECTB — METAUIOB M HeMeTawioB (rpadura u
aliMasa), CIJIOKHBIX BELIECTB (XJOpHAa HATpUs), HCCIEAOBAHHWE 3aBHUCUMOCTH
CKOPOCTH XHMHUYECKOM peaklMH OT BO3JIEHUCTBUSA pa3IMYHBIX (PaKTOpOB,
MCCIIEOBAHNE AJIEKTPOIIPOBOAHOCTH PACTBOPOB BELIECTB, MTPOLIECCA TUCCOLMALIUN
KHCIIOT, IIeJIoYed U coJjied (BO3MOXHO HCIOJIb30BAaHUE BHJIEO MaTEpHAIOB),
IIPOBEJICHHE OIBITOB, MIUTIOCTPUPYIOIINX IPU3HAKU POTEKAHNS pEaKIUHA HOHHOTO
obMmeHa (0Opa3oBaHME OCaJKa, BBIJICIICHHE Ta3za, oOpa3oBaHWE BOJBI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAaKIUU
(ropeHue, peakiu pas3iokKEeHUsl, COeIUHEHMsI), PACIIO3HABAHHE HEOPraHUYECKUX
BEIIECTB C IIOMOILIBIO KAYECTBEHHBIX pEaKkUWid Ha HWOHBL, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemertanibl U MX coeiMHEeHUS

OO6mast xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTeneHu okuciieHus. CTpoeHue U (pU3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XMMHMYECKME CBOMCTBA Ha IMpPUMEPE  XJOpa
(B3aMMOJEHCTBAE € METaUlaMHM, HEMETaJUIaMH, IIeJ0YaMH). XJIOPOBOIOPOL.
ConsiHast KMCIIOTa, XMMUYECKUE CBOKCTBA, NOJIyYEHHE, NMpUMEHEeHue. JlencTBue
XJIOpa W XJOPOBOJOPOJA Ha OpPraHu3M YeJNOBEKa. BaxHeuline XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIE.

OO6mast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUciaeHus. CTpoeHue U (PU3M4ecKue CBOICTBa
MPOCTBIX BELIECTB — KUCIOPOIa U Cepbl. AJIIOTPOIIHbIE MOAUDUKAIIMKI KUCIOPOIa



U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpOA, CTpOCHUE, (PU3UUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEPbl KAK IIPEACTABUTENIN KUCIOTHBIX OKCHIOB.
Cepnast kucinorta, (uU3MUECKHE€ U XHUMHUYECKHME CBoWcTBa (OOmMe Kak
NpeCTaBUTEN Kjacca KHUCIOT W crenuduyeckue). XUMHUECKHE PpEeaklvu,
JeKalue B OCHOBE IPOMBIIIIEHHOIO CIOCO0A IOJIyYE€HUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KMCIOTHI. COJIM CEPHOM KUCIOThI, KAYECTBEHHAs PEAKLUs Ha
cyiabgaT-uoH. HaxoxzaeHue cepbl U €€ COEAMHEHUH B MpHUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpelabl COEAUHEHUSIMU cepbl (KHUCIOTHBIE OXK[IH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €r0 IPEA0TBPALICHHUS.

OOmast xapakTepucThka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHHs. A30T, pacIpOCTpaHEHUE B MPUPOJE,
¢uznyeckue u xumMuueckue coiictsa. Kpyrosopor azora B npupoje. AMMHaK, ero
dusznyecKrne 1 XUMHUYECKHE CBOMCTBA, MONyYeHHe U mpuMeHeHne. Cou aMMOHHS,
X PU3NYECKUE U XUMHUECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THasi KHUCJIOTa, €€ IMOJIydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME KaK NpPEACTaBUTEN Kilacca KHCIOT M CHEHU(PHUUECKUE).
Hcnonp30BaHne HUTPATOB H COJIEH aMMOHHS B KadecTBE MHUHEPAIBHBIX
ynoopeHuii. XuMHU4eCcKoe 3arpsi3sHEHNE OKPYKAIOIIEH Cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIHW, 3arps3HEHUE BO3yXa, MOYBBI U BOAoEMOB). Docdop,
aloTpornHeie Momudukanuu QGocdopa, Gu3MUECKHe U XUMHUYECKHE CBOICTBA.
Oxkcun docdopa (V) u bochopHas kucnora, Gu3nyecKkrue 1 XUMUUECKUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUueCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mast xapaktepuctuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKHCICHUA.  YTIIEPON,  aJUIOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTPAaHEHUE B TIPUPOAC, (PUIHUECKHE U XUMHUYCCKHE
cBoicTtBa. Ancopouusi. KpyroBopor yriaepona B npupojae. OKcuIbl yriepoaa, ux
dbuznueckue M XUMHYECKHUE CBOWCTBA, JICMCTBHE Ha JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TMPUMEHEHHE. DKOJIOTHUYECKHE MPOOJIEMBI, CBS3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoreza T17100adbHOTO MOTEIUICHUS KJIMMaTa, IMMapHUKOBBIN
addekrt. YronpHas KuciaoTa U €€ coiu, ux Gu3nYecKre U XMMUYECKUEe CBOWCTRA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEAMIIMHE, MMPOMBIIUICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHAYAbHBIE TTOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, STWIEH, alleTUJICH, 3TaHOJ, TIUIEPUH, YKCYCHAsI KACTIOTA).
[IpupogHbie WCTOYHUKH YIJIEBOJOPOAOB (Yroyib, MPUPOIHBIN Ta3, HE(DTH),
MPOAYKThl WX TepepadoTku (OEH3WH), UX POJIb B OBITY W MPOMBIIIJIEHHOCTH.
[ToHsiTue 0 OMONOTMYECKH BaKHBIX BEILIECTBAX: KUpaxX, OeIKax, yrieBojax — U Ux



poiiM B KM3HM 4eJOBeKa. MarepuanbHOE€ €JUHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COCIUHEHHUI.

KpemHunii, ero ¢usmyeckue M XMMHUYECKHE CBOICTBA, IMOJyYEHUE U
npumeHenue. CoenuHeHHs KpemHUs B mpupoge. OOmue mpenctaBieHus 00
okcunie kpemHus (IV) u kpemuueBoil kucinore. CUIUKaThl, UX HCIOJIH30BAHUE B
ObITYy, B MPOMBIIUICHHOCTU. BaxkHeillre cTpouTenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, >kene300eToH. [IpobiieMbl 0€30MacHOr0 HMCHOJIB30BAHMS
CTPOUTEIBHBIX MaTepHaJIOB B MTOBCETHEBHOM KUZHU. XUMuyeckui
IKCnepumenm :u3yueHue o0pa3loB HEOPTraHMUYECKUX BEIIECTB, CBONCTB COJISHOM
KHUCIIOTBI, TIPOBEICHUE KAaYE€CTBEHHBIX PEAKIUN Ha XJIOPUII-UOHBI U HAOJIIOJCHUE
IPU3HAKOB UX IMPOTEKAHUS, OMBITHI, OTpa)karouiue (PU3NYECKHe M XUMUYECKHUE
CBOMCTBAa TajJOr€HOB W HUX COEAMHEHUH  (BO3MOXHO  HCHOJb30BAHHE
BHUJICOMATEPUAIIOB), O3HAKOMJICHHE C O0OpasliaMu XJIOPUIOB (TaJlOTEHUIOB),
O3HaKOMJIEHUE C 00pa3amMu cepbl U €€ COeAMHEHUAMHU (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEpHUAIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHMs caxapa MoJ JIEHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCIIOTHI, M3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBiICHHONM CEpHOM KHCJIOThI, IPOBEJEHUE KAueCTBEHHOM peakuuud Ha
cyabGaTHOH U HaOMIOJeHUEe TNpuU3HaKa €€ TMPOTEKaHUs, O3HAKOMJICHHE C
(bu3nUecKuMu CBOMCTBaMHM a30Ta, Qocpopa M HUX COECIUHEHUU (BO3MOKHO
UCIIOJIb30BAaHUE  BHJIEOMATEpHANIOB), oOpa3uaMu a30THBIX U (ochopHBIX
ynoOpeHull, TMoylyueHue, coOUpaHue, paclo3HaBaHWE M U3YYEHHE CBOMCTB
aMMHaKa, MpoBe/IcHNEe KaueCTBEHHBIX PEAKIMI Ha MOH aMMOHUs U (ocdaT-uoH u
U3y4eHUE TMPU3HAKOB HX TMPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM
a30THOM KHCIIOTBI C MeAbl0 (BO3MOXKHO MCHOJB30BAHUE BHJIEOMATEPHAIIOB),
U3y4EeHHE MOJIeled KpUCTAUIMYECKUX pEIETOK anmasza, rpadura, ¢yiepeHa,
O3HAKOMJIGHME  C  TPOLECCOM  aJcopOIMH  pacTBOPEHHBIX  BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOTra3a, MOJy4YeHUE, COOMpaHue,
pacno3HaBaHWe€ M  HM3yYEHHE CBOWMCTB  YIVIEKMCIOrO Tras3a, MpOBEJCHUE
KayeCTBEHHBIX PEaKkIuil Ha KapOOHAT U CHJIMKAT-UOHBI M M3YYEHHE MPU3HAKOB UX
IPOTEKaHUs, O3HAKOMIICHHE C MPOAYKIHEW CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre 3KCIEePUMEHTAIbHBIX 3a/ady Nmo Teme «BaxHeiine HeMeTalbl U HX
COEJIMHEHUSD.

MeTtasibl M X COCAUHEHUSA

OO1rast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
uxX nosioxkeHus B llepuomnueckor cucreme xumuueckux ajemeHTtoB J[. N.
MenpneneeBa u crpoeHuss aroMoB. CTpoeHne MeTaioB. MeTtainueckas CBsI3b U
METaJUIMYecKasl  KpUCTaJUIMYecKass  pemeETKa.  DJIEKTPOXUMHYECKUH  psif
HanpspKeHUN MeTayioB. Ou3nyecKkue U XUMHYECKUEe CBOMCTBA MeTauioB. Obmue



CIOCOOBI TIOMy4YeHUsT MeTauioB. [loHSATHE O KOPPO3WM METAJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CiuiaBbl (CTajib, YYTyH, IIOPATIOMHHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTtaiuibl: nojoxeHne B llepuoanyueckon cucTteMe XHUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HUE UX aTOMOB, HAaXOXICHHE B MPHUPOJIE.
dusznyecKkue U XMMUUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kainus). OKCHAbl U
TUJIPOKCUABl HATpuss W Kanus. [IpruMeHeHWe MEeNOYHbIX METAUIOB W HX
COCIUHCHMH.

[[lenoyHno3eMenbHbIE METaIbl MarHuii M KalbLUMH: IIOJIOXKCHHE B
[Tepuoauueckon cucreme xumudeckux aimemeHToB [[. . MenneneeBa, cTpoeHue
MX aTOMOB, HaXO0XJCHHUE B Npupojic. PU3N4YecKnue U XUMUIECKUE CBOMCTBA MarHus
U Kanbuuda. Baxueimne coenuHEHUs Kaiablus (OKCUI, THAPOKCHUI, COJIN).
JKEcTrocTh BOJIBI M1 CITOCOOBI €€ yCTpaHEHUS.

AJIOMUHUN: TI0J10)keHUE B [leprnoanueckoi cucTeMe XuMHUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHUE aToMa, HaxoxJaeHue B npupoaec. duzmyeckue u
XUMUYECKHE CBOMCTBA amtOMHHMS. AM(pOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCUIA
AJTIOMUHUS.

Kenezo: nosoxenue B [leppoandyeckoil cucreMe XMuMHUUECKUX JIEMEHTOB /l.
. MenpgeneeBa, CTpOo€HHE aroMma, HaxOoXAeHHWE B npupone. Pusnyeckue u
XUMHUYECKHEe CBOMCTBA xeme3a. OKkeubl, THAPOKCUABI U cou xkene3a (1) u xenesa
(I1D), 170'¢ COCTaB, CBONCTBA U noxyyeHue. Xumuueckui
IKCnEepUMeHn .03HaKoMJIeHHe ¢ oOpa3laMM MeETaJIOB W CINIAaBOB, HX
(GU3NYECKUMU  CBOMCTBAMM, U3YYEHHUE PE3YJbTATOB KOPPO3UH METAJIJIOB
(BO3MOKHO HCIIOJIB30BaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOACHCTBUS
OKCHJAa KajabliMsi M  HaTpusi C  BOoAOM  (BO3MOKHO  HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), HMCCIICIOBAaHUE CBOMCTB >KECTKOM BOJIBI, IpOIlECCAa TOPEHUS
KeJeza B KUCIOpoJie (BOZMOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), TTPU3HAKOB
MPOTEKAHUSI KAauyeCTBEHHBIX PEaKIMid Ha HWOHBI: MarHus, KaJIbIUs, aJTIOMHHUS,
nuHKa, sxenesa (II) u xxenesa (I11), menu (II), HabmroneHne u onMcaHue MPOIECCOB
OKpalllUBaHMWS TUIAMEHM MOHAMU HaTpus, Kaausd W Kalbldsg (BO3MOXKHO
HCIIOJIL30BaHUE  BHJICOMATEPHANIOB), HCCIEIOBaHHE aM(OTEpPHBIX  CBOMCTB
TUJIPOKCHAA ATIOMHUHUSA W THAPOKCUIA IMHKA, PEIICHHUE HSKCIEPUMEHTAIBHBIX
3aJ1a4 1o TeMe «BakHeue MeTauibl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa n marepuanbl B IMOBCEIHEBHOM >KM3HM 4YeJioBeKa. bezomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. [lepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.



XHWMHUYECKOE 3arpsA3HEHUE OKPY’KaloIIed cpenpl (MpeAesibHas AOMyCTUMAas
KOHIIeHTpanus Bemiects, Aanee — [1/1K). Poias XuMuu B penieHUH 3KOIOTHUECKUX
poOJieM.

Xumuueckuii IKCnepumenm:

u3y4eHrne o0pas3oB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIIOB, IIOJTMMEPHBIC
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peanmmsanust MeXnpeaMETHBIX CBSA3€M NPU M3YYEHMHM XUMHHM B 9 Kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIIb30BaHHE KakK OOIUX eCTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATUH, SBISIOIIMXCS CUCTEMHBIMU JUISl OTIAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSTHS: HAy4dHbIM (hakT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIacCUPUKalus, MEPUOJUYHOCTh, HAOIIOJACHUE,
OKCIIEPUMEHT, MOJETUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, MapPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPUAIIBI.

®dusuka: marepusi, aTroM, OHIJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIUJ,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUECKUM 3apsij, NPOBOJHUKH,
MOJYIPOBOHUKN, JTUAIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAsT
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AUHMIIBI MU3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, AbixaHue, Ovochepa, PKOCUCTEMA, MUHEPAIbHbIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MTOJIE3HBIE
UCKOTIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS HNPOI'PAMMBLI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYYCHHs] XMMHH B €IMHCTBE Yy4eOHOU H
BOCTIUTATENFHON JIEATENILHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMHU POCCUMCKUMU
COLMOKYJIBTYPHBIMA ¥ JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPHUHATBIMUA B
o0IIecTBE NpaBWIAMU M HOpPMaMM IIOBEIEHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HaHUS, CAMOPA3BUTHS U COLIUANIN3ALIUN 00YYarOIUXCS.

JIMYHOCTHBIE ~ pE3yJbTaThl  OTPa)XarOT  TOTOBHOCTh  OOy4YarOIIKXCS
PYKOBOJICTBOBATbCSI CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAllMM U
paciMpeHne OmbITa AeITeIFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1)maTpuornyeckoro BOCIIMTAHUSA :LIECHHOCTHOI'O OTHOILIEHUS K
OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY W HAy4YHOMY HACIIENIHIO,
NOHUMAaHUsl 3HAYEHUS XMMHUYECKOW HAyKHM B JKM3HU COBPEMEHHOIO OOIIECTBa,
CHOCOOHOCTH BJIQJIETh TOCTOBEPHOU MH(pOpMalMel O MEePEelOBbIX JAOCTHXKEHUAX U
OTKPBITUAX MUPOBOW M OTEUECTBEHHOM XMMHH, 3aHMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 YCTPOMCTBE MHUpA U OOIIECTBA;2)IPAKAAHCKOI0 BOCIIUTAHMS:

NPEACTABICHUS] O COLMAIbHBIX HOpPMax W NpaBUJaX MEXKIMYHOCTHBIX
OTHOILIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOUCCNENOBATEIbCKOW,  TBOPYECKOW M JPYTUX  BHJAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM MAESATENbHOCTU IPHU
BBINIOJIHEHUHU YYEOHBIX, IO3HABATENbHBIX 337a4, BBIMOJHEHUHM XUMHUYECKUX
HKCIIEPUMEHTOB, CO3AaHUN YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHHUIO
U B3aUMOINOMOIIM B TIpoliecce H3TOM Yy4eOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEIECHHE U TIIOCTYIIKM CBOMX TOBAapUUIEH C TO3WULHH
HPAaBCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEICTBUI
MOCTYIIKOB;3)lIeHHOCTH HAY4YHOI'0 MO3HAHUSA :MUPOBO33PEHUYECKHE
IIPEACTABICHUS. O BEIIECTBE W XHWMMYECKOM pEaKUuu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W COCTABIISIOIIAE OCHOBY JUIS
MOHUMAaHUsl CYIIHOCTM HAyYHOM KApTUHBI MHUPA, MPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX pPa3BUTUA NPUPOJbI, B3aUMOCBS3IX YEJIOBEKAa C NPUPOLHOMN
CpPEelOW, O POJIM XMMHUHM B IIO3HAHWH JTUX 3aKOHOMEPHOCTEH; IO3HABATEIIbHBIC
MOTHBbBI, HAIIPABJIICHHbIE HA MOJYyYE€HHWE HOBBIX 3HAHUM MO XMMHU, HEOOXOIUMBIE
JUIsi  OOBSCHEHHS HaOJIOJAaEMBIX TMPOLECCOB U SIBJICHUM, I[O3HABATEIIbHOM,
UHPOPMAIIMOHHOW M  YUTATENbCKOM KYyJIbTYphl, B TOM 4YHCIIE HaBBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATYpOH,



JIOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMH WH(OPMAITMOHHBIX TEXHOJOTUN;HHTEPEC
K OOy4YeHHWIO W TO3HAHWIO, JIOO03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOCKTHOW ¥  HCCICNOBATEIIbCKOW  JEATETBbHOCTH, K
OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOYYCHHSI B TaIbHEUIIIEM;

4)popmMupoBaHusl KYJBTYPbI 310POBBSI:OCO3HAHWE IICHHOCTH KH3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKHU Ha 3JI0POBBIA 00pa3
YKU3HH, OCO3HAHUE MOCEICTBUI U HENPUITUE BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIS, HAPKOTHUKOB, KYpEHHs), HEOOXOIWMOCTH COOJIIOJICHUS TMPaBUI
0e30MacHOCTH MpU OOpalleHHH C XUMUYECKUMH BEIIECTBAMHU B OBITY M peaIbHOU
KU3HU;S)TPYAOBOIr0 BOCHMTAHUSI:MHTEPEC K MPAKTHYECKOMY H3YyYECHHIO
npodeccuil MU Tpyda pazIMYHOTO pOJa, YBaXKEHUE K TpPyLy U pe3yjbTaTam
TPYZIOBOU JESITENBHOCTH, B TOM 4YHCJIE HAa OCHOBE INPHUMEHEHHS IPEAMETHBIX
3HAHWM 1O XHMMHUHM, OCO3HAaHHbIA BBIOOP HHIMBHAYaJIbHOW TPACKTOPHH
IPOAODKEHUs 00pa30BaHUsI C YUETOM JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K
XUMUH, 0OLIECTBEHHBIX MHTEPECOB 51 noTpeOHOCTEH, yCIELIHON
Npo(ECCUOHANIBHON ~ JESATENIbHOCTA W Pa3BUTHS  HEOOXOJUMBIX  YMEHHI,
TOTOBHOCTh aJalTHPOBAThCI B MPOPECCUOHANBHOU Cpene;6)IK0JI0rnuecKoro
BOCIIUTAHMSA :3KOJIOTHYECKH  1I€JIECOO0pa3HOE OTHOLIEHHE K MPHUPOJAE Kak
VCTOYHHKY KU3HM Ha 3eMJjie, OCHOBE €€ CYLIECTBOBAaHHs, NIOHUMAHUE LIEHHOCTH
3I0pOBOTO M Oe3omacHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
COOCTBEHHOMY (PU3MUECKOMY M TICUXUUYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTH
co0Ir0/1IeHUs MpaBuil 0€30M1aCHOr0 MOBEIEHUS MTPHU paboTe C BELECTBAMH, a TaKXKe
B CUTYallUsAX, YIPOXKAIOMIUX 3OPOBBIO U KU3HU JIOAEH;CIIOCOOHOCTH NMPUMEHSTh
3HAHUS, MOJYyYaeMble IPU M3YYECHHM XUMUU, Il PEUICHUs 3a]ad, CBS3aHHBIX C
OKpYKaloUIEd MPUPOAHON CpPEHOM, I TOBBIIMICHUS YPOBHSA 3KOJOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00aJbHOIO XapakTepa 3KOJOTUYECKUX MpoOJeM U ImyTei
UX PELICHMS NOCPEICTBOM METOAOB XUMHH, SKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATbCS MM B IO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAIBHOU
MpaKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeIMETHBIX PpE3yJbTAaTOB BBIACISAIOT 3HAYMMbIEC JUIS
dbopMUpOBaHUA MHPOBO33PEHMsI OOIlIEHAyuYHble TMOHATUSA (3aKOH, TEOopHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U JIPYTOe.), KOTOPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX MpeAMEeTax M IO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ITHX IPEIMETOB (POPMHUPOBATH MPEICTABICHHUE O LIETOCTHOM
HAay4YHOM KapTUHE MUPA, U YHUBEPCAIbHbIE yUeOHbIE NEHUCTBUS (ITIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOpble OOECIeunuBalOT (QOpMUpPOBaAHUE



TOTOBHOCTH K CAMOCTOSITETbHOMY IUIAHHPOBAHUIO M OCYIIECTBICHHUIO Y4YEOHOMH
JEATEIIBHOCTH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBbIE YUeOHbIe JeiicTBUsiba3oBble

JIOTHYeCKHe AeHCTBUA:

YMEHHSI HCHOJIb30BAaTh IPUEMBI JIOTUYECKOTO MBIIUIECHUS IPU OCBOCHUU
3HAHMI: PacKphIBaTh CMBICH XMUMHYECKUX MNOHSITHHN (BBLACIATh UX XAPAKTEPHBIE
MPU3HAKKU, YCTaHABIMBATh B3aUMOCBS3b C JAPYTMMH IOHATHUSIMH), UCIOJIb30BaTh
MOHATHS Il OOBSICHEHUS OTAENbHBIX (DaKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEpPUH ISl KJIacCU(UKAIIMM XMMHYECKHX BELIECTB M XMMHUYECKHX DPEAKLUH,
YCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBSI3U MEXIy OOBEKTaMU H3y4YEHUS,
CTPOUTb JIOTUUECKUE PACCYX ACHUS (MHIYKTUBHBIC, NE€AYKTUBHbIE, IO aHAJIOTUN),
JIeJ1aTh BBIBOJBI U 3aKJIFOYEHUS;YMEHUE IIPUMEHATD B IIPOLIECCE NTO3HAHUS [IOHATHUS
(mpeaMeTHblE M METanpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCIIOJIb3yEMbIE B XHWMHH, MPEOOpPa3OBbIBATH IIUPOKO MNPUMEHSEMbIE B XHMHH
MOJICJIBHBIE MPEJACTABICHUS — XMMUYECKUI 3HAK (CUMMBOJI JIEMEHTA), XUMHYECKast
dopMyla U YypaBHEHHME XUMHUYECKOW PEAKIUM — MpPHU PEIICHUU Y4eOHO-
ITO3HABATEIBHBIX 337a4, ¢ YUYETOM ITHUX MOJEIBHBIX INPEICTABICHUN BBISBIATH U
XapaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKU M3YYaEMbIX OOBEKTOB — XMMHUYECKUX
BELIECTB U XMMHUUYECKUX PEaKUUH, BBIABIATH 00IIKME 3aKOHOMEPHOCTH, TPUINHHO-
CJIEICTBEHHBIE CBSI3M M POTUBOPEYUS B U3y4AEMBIX IPOLIECCAX U SIBICHUSAX.

Bba3oBble uccienoBaTeIbCKHeE I CTBUSI:

YMEHHUE HCMOJb30BaTh MOCTABJICHHBIC BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KQU€CTBE OCHOBBI JIJIs1 (HOPMHUPOBAHUSI TUTTOTE3HI TIO TPOBEPKE
MPaBUIBHOCTH  BBICKA3bIBAEMBIX  CYKJICHHM;IPUOOpETEHWE  OMbITa 10
IUIAHUPOBAHUIO, OPraHU3AIMM W TPOBEJICHUIO YUYEHHUYECKHX HKCIIEPUMEHTOB,
yMeHHE HaOJoJaTh 3a XOJOM IMpollecca, CaMOCTOSITEIBHO MPOTHO3UPOBATH €ro
pe3ynbTart, GopMyIupoBaTh 000OIICHHS ¥ BBIBOJIBI TIO PE3yiIbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIICIOBAHNS, COCTABIATH OTUET O MPOJICTIAHHOMN padoTe.

Pabora c undopmanueii:

yMEHUE BBIOWpATh, AHAJU3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUJOB U (HOPM TPEICTABICHUS, MMOTYYaEMYIO U3 Pa3HBIX HUCTOYHHKOB
(Hay4HO-TIOMYJIApHAsE JUTEpaTypa XHMHYECKOTO COJEP)KaHHS, CIPAaBOYHBIC
nocoOus, pecypchl VHTepHETa), KPUTHYECCKH OIICHHBATh NPOTHBOPCUYHMBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE MPUMEHSATh Pa3InYHbIE METOJbI M 3alpPOCHl MPHU TMOWCKE U OTOOpE
uH(QOpPMAIIMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJHMMBIX IS BBITOJTHCHUS
y4eOHBIX W MO3HABATEIBHBIX 3a7a4 OMpPEACIEHHOTO TUIIAa, TPUOOpPETEHUE OMbITA B
0o0JaCTH  WCIOJIB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,



OBJIaJICHUE KYJbTYPOil aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMpaTh ONTUMAIbHYIO (GOpMY Mpe/cTaBlieHus HHpopMauu u
WUIIOCTPUPOBATh pEIIAEMbI€ 33JaYd HECIOKHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu  hopmamMu TpaduKd W UX KOMOWHAIMSAMHU;YMEHUE WCIOJIb30BaTh M
aHAJIM3UpOBaTh B TpoIlecce Y4YEeOHOW M HCCIENOBATENBCKON JESTEIbHOCTH
MH(OPMAIUIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEIBCKOIO X035HCTBA U TPaHCIIOPTa
Ha COCTOSTHUE OKPYKAIOIIEeH NPUPOJHON CPEIBI.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1eCTBHS:

YMEHHUS 3a/laBaTh BOMNpPOCHl (B XxoAe Auaiora W (WIM) JHUCKYCCUHU) IO
cymiectBy  oOcyxgaemMoil  TeMbl, (HOpPMyIHpOBaTH CBOUM  HIPEITOKCHHS
OTHOCHUTEJIIBHO  BBINOJHEHUS MPEIJIOKEHHON  3aJaul;yMEHUsS MPEIACTABIIATH
MOJYYEHHbIE pPE3yJbTaThl I[IO3HABATEIbHOW JESTEIBHOCTH B  YCTHBIX U
NUCbMEHHBIX ~ TEKCTaxX; JieJaTh IMPE3CHTALMI0 PE3YJIbTATOB  BBINOJIHEHUS
XUMHUUYECKOTO JKCIEpUMEHTa (JIa0OpaTOPHOIrO OMbITa, J1a0OpaTOPHOM PadOTHI MO
UCCIIEJOBAaHUIO CBOMCTB BEIIECTB, Y4YEOHOro NPOEKTa);yMEHUs Yy4eOHOTO
COTPYIHHYECTBA CO CBEPCTHHKAaMM B COBMECTHOM IIO3HABATEIILHOM W
UCCJIEIOBATENBCKON JIEATEIbHOCTH MpPH PEIICHUH BO3HUKAIOIIMX MpoOJieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COIJIaCOBaHUs MO3UIUN (0OCYyXKAEHUS, OOMEH
MHEHUSIMH, «MO3TOBBIE€ IITYPMbl», KOOpPAWHALMS COBMECTHBIX JICHCTBUH,
OIpe/ieNIeHNE KPUTEPHEB 110 OLIEHKE KaueCTBa BHIMOJIHEHHON padOoThl U JpyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITENIbHO OIpPEAENATh ILEeJIU JAESITeIbHOCTH, IJIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesTEeILHOCTD, BBIOMpaTh Hanbosee 3G(GEeKTUBHBIE CIIOCOOBI PEIICHUs YUYECOHBIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSITEJIbHO COCTaBIIATh WU KOPPEKTUPOBATH
MPEUVIOKEHHBIA  AJITOPUTM  JACHUCTBUM TIPU  BBITOJHEHUM 3aJaHUM C  YYETOM
MOJIYYeHUs] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW UEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/1JIaraeMble B YCIOBUU 3aJaHUM.

MHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTIO
COJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOil paboueil MmporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS Hay4YHbIE 3HAHUSA, YMEHHS M CIOCOOBI
NeWCTBUH, crnermududeckue Uil NPEIAMETHOM 00JacTH  «XHUMHS», BHJIBI
NEATEIbHOCTH IO  TOJYYEHHIO HOBOIO  3HAHUS, €ro HMHTEepIpeTaluH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX CUTYalUsX.

K xonIty oOydenus B 8 kj1acce nmpeIMeTHbBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSTHUN: aTOM, MOJIEKyJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CIOXXHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJIIpPHAas Macca,
MaccoBas J10Js1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIA O0BEM,
OKCHJ], KHCJIOTa, OCHOBAaHME, COJIb, B3JEKTPOOTPHUIATEIBHOCTh, CTEIEHBb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccuukanus peakluid: peakiuu
COCIMHEHHSI, PEAKLUHH pa3JIOKEHUs, PEaKIUH 3aMEUICHUs, pEeaKIuu
oOMeHa, 9K30- ¥ SHIAOTEPMHUUECKHUE PEAKIINH, TEIIOBOM 3 (EKT peaxiu,
AIpO aToMma, JJIEKTPOHHBIM CIIOH aroMa, aTOMHas OpOUTa b, PaaUycC
aToMa, XMMHUYECKasl CBSA3b, MOJSPHAS. U HEMOJIIpHAs KOBAJEHTHAs CBS3b,
MOHHAsl CBSI3b, MOH, KATUOH, aHWOH, PacTBOpP, MAacCOBas JI0JIsl BEUIECTBA
(TIpolieHTHAsl KOHIICHTpAIsi) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TOHSTHH U
MIPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUIA;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHHS (HOpMyJ
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OTpEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COEIWHEHUSX,
MPUHAAJIEKHOCTh BEUIECTB K ONpPENENEHHOMY KIAcCy COEIMHEHHH 10
dbopmynaMm, BHUA XUMHUYECKOW CBsi3M (KOBaJeHTHasT M HOHHas) B
HEOPTraHMYECKUX COCTUHEHUSAX;

packpeiBathb cmbica [lepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT UX MosiokeHus B lleprogumyeckoil cucrteme,
3aKOHOB  COXPAHEHUsI MacChl  BEIIECTB, MOCTOSIHCTBA  COCTaBa,
aTOMHOMOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaJipo;

ONMKCHIBATHL M XapakTepu3oBaTh TabOnauuHyto Qopmy Ileprognyeckoi
CHUCTeMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3iuyaTh TIOHSTHS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «modounast noarpynmna (b-rpynma)», mansie u
00JbIIME MEPHOIbl, COOTHOCUTH OOO3HAYEHHs, KOTOPHIE HMEIOTCS B
tabnune «llepuoguueckass cucrtemMa xumudeckux a3iementoB J[. .
MenneneeBa»y € UYHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, OOIIee YHCIO AJIEKTPOHOB
U pacrpeiesieHre UX MO0 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE JJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBYy YYACTBYIOIIUX B PEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D PexTy);



XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/Ias ONMCAHUE ITPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX NPEBpAILICHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJSPHYKO MAacChl
BEILIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOrO 3JIEMEHTa 10 (opmysie
COEAMHEHNsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUYETHI
110 YPABHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSITh OCHOBHBIC OINEpPAlMU MBICIUTEIBHON JNEATeIbHOCTA — aHaJu3
U CHUHTE3, CpaBHEHHUE, 000O0IIEHHE, CUCTEMAaTHU3allhio, KJIacCHU(pHUKAIHUIO,
BBISIBJICHUE TPUUYUHHO-CJIEACTBEHHBIX CBSI3€H — JJISI M3Yy4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKMX PEaKIUi, €CTECTBEHHO-HAYYHbIC€ METO/IbI
MO3HaHUsI — HAOJIOJICHUE, HU3MEpPEHUE, MOJACIUPOBAHHUE, SKCIECPUMEHT
(peayIbHBIN U MBICIICHHBIN );

CIe0BaTh  IpaBUjaM  MOJIb30BaHUS ~ XMMHUYECKOW  MOCYyJIOM |
Ja00paTOpHBIM O0OPYJIOBaHMEM, a TakXe IMpaBwiIaM oOOpalieHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUMSAMH TIO BBITIOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO W COOUpPaHUIO
ra3oo0pa3HbIX BENMIECTB (BOJIOpOJa M KHUCJIOPOJA), MPHUTOTOBJICHUIO
PAaCTBOPOB C ONPEAECIEHHOM MAacCOBOW JI0JIEM PaCTBOPEHHOIO BENIECTBA,
[JAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIBIO WHIUKATOPOB
(;makmyc, henondranent, METHIOPAHK U JPYTHE).

K xonIty oOydenus B 9 kjiacce npeIMeTHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHX MOHATHN: XUMWYECKUI
JJIEMEHT, aTOM, MOJEKYJa, HWOH, KaTHOH, AHWUOH, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUECKasi PeaKIMsi, XUMUYECKasi CBsI3b, TEIUIOBOM 3¢ ekt
peakuuu, MOJb, MOJSIpHBIA  00BEM,  pacTBOp,  AJIEKTPOJUTHI,
HEIJIEKTPOJIMUTHI, AIEKTPOJUTHYECKAST IUCCOLMALMSA, PEAKIUA HOHHOIO
oOMeHa, KaTaiM3aTop, XHWMHYECKOE€ paBHOBecHe, OOpaTUMble U
HeoOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKLUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHME UM  BOCCTAHOBIICHHE,
ajoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,



METAJJIMYEeCcKas), KpUCTANIMYECKass pemeTka, KOpPpO3us METaJIOB,
CIUIaBbl, CKOpPOCTh XHUMHUUYECKOW pEaKIUu, MPeIeIbHO JOMyCTUMas
koHueHnTpanus [TJIK BemecTna;

WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX [MOHSATHU H
MPUMEHATH THU MOHITUA PU OMUCAHUU BEMIECTB U UX MIPEBPALLCHUN;
UCIIOJIb30BaTh XHWMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS GopMyll
BEIIIECTB M YPABHCHUN XUMHUYECKUX PEaKIUM;

ONPENEIISTh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 2JIEMEHTOB B
COCAMHEHUAX PpA3JIUYHOTO COCTABa, IMPUHAJIEKHOCTh BEHIECTB K
onpenenéHHOMY KJacCy COEIMHEHMH 1o (opmysiaM, BUJI XUMUYECKON
CBsI3U (KOBaJEHTHAs, MOHHAs, METAUIMYECKas) B HEOPraHUYECKHUX
COCMHEHUSX, 3apsJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUW, THUN KPUCTALINYECKOU
PEETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbich llepuommueckoro 3akona J[. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabmunyto ¢opmy [lepuoanyueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rJaBHas mnoArpynmna (A-rpynma)y U «modouyHas
noarpynmna (b-rpynmna)», manabie W OOJbIIME TMEPUOJbI, COOTHOCUTH
0003HaYEHHUsI, KOTOpPhIE MMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB ® 3apsij sapa, OOIIee YHUCIO DJIIEKTPOHOB U
pacrpeniesieHue HMX 1O DJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIUHCHUUN B
npeaenax MaJlbIX MNEPUOJIOB U IJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUYECKHE BEIIECTRA,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, TIO0 TEIJIOBOMY 3P (hEKTy, 0 M3MEHEHHUIO CTENEHEH OKUCICHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME W CleUUPUUECKUEe XHUMHYECKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKIasi OIUCAHUE
NpUMepaMl MOJEKYJISIPHBIX M HOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XAMHUYECKHUX PEaKIINM;

COCTaBJIATh YPaBHEHUS DJICKTPOJUTUYECKOW JMCCOIMAIMA  KHUCJIOT,
1IEJIOYEUN U COJIEU, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO
oOMeHa, ypaBHEHMS pEaKiui, MOATBEPKIAIOIINX CYIIECTBOBAHUE
T€HETUYECKOM CBS3U MEXY BEIIECTBAMU PA3TUYHBIX KJIACCOB;



pacKpblBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHil
MOCPEICTBOM COCTABIICHUS JICKTPOHHOTO OajlaHCca dTUX PeaKlni;
IPOTHO3MPOBATh CBOWCTBA BELIECCTB B 3aBUCUMOCTH OT HUX CTpPOCHUA,
BO3MOXXHOCTH TPOTEKAaHUS XUMHUYECKHX TMPEBPALCHUI B Ppa3IUUHBIX
YCIIOBUSIX;

BBIYUCIIATE OTHOCHUTEJBHYIO MOJIGKYJISIPHYIO ¥ MOJISIPHYIO  MaccChl
BEIIECTB, MAacCCOBYIO JIOJIIO XHMMHYECKOrO »3JeMeHTa 1o (opmyie
COEZMHEHUS, MACCOBYIO JIOJIIO BEILLECTBA B PacTBOPE, MPOBOAUTH PaCUETHI
M0 YPaBHEHHUIO XUMUYECKOW PEeaKIInH;

coOmogaTh ~ MpaBWja  IOJB30BaHUS ~ XUMHUYECKOM  mocymoil u
7a00paTopHbIM  O00OPYAOBAHMEM, a TaKKe IMpaBUia OOpalleHUus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHSIMH IO BBIIOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKHUX OIBITOB MO TMOJYYCHHUIO U COOUPAHUIO
razoo0pa3HbIX BELIECTB (aAMMMAKa U YTIEKUCIIOrO ras3a);

OPOBOJAUTh  pEaKUUH, IOATBEPXKAAIOIIME  KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OpOMUI-,
noaua-, kKapOonar-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTUOHbl AMMOHHUSI U MOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HEOPIaHUYECKUX BEILECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIMHA MBICTUTCIBHON NEATCILHOCTH — aHaJIU3
U CHHTE3, CpaBHEHHE, O00OIIEHHE, CHUCTEMAaTU3allhI0, BBISBICHUE
NPUIUHHO-CJICJACTBEHHBIX CBSI3eH — JJII M3YyYCHHUS CBOMCTB BEIICCTB H
XUMHUYECKUX peaKIui, eCTCCTBEHHO-HAYYHbIE METOJbI IO3HAHUS —
HaOMIOAICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, SKCIICPUMEHT (peaabHBIA M
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE 8 KJIACC

KoanuecTBO 4acos

Ne HaunmeHnoBaHue pa3jesioB u JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM IPOrpaMMbI Beero KontpobHbre IpakTieckue 00pa3oBaTebHbIE pecypchbl
padoThI padoThbI
Pa3nen 1.1lepBoHavyanbHble XUMHYECKHE OHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUSA U Bu6miorexa [JOK
11 NPAKTUIECKOM NeATCILHOCTH > 2 https://m.edsoo.ru/7f41837c
YeNnoBeKa
BemecrBa u xumnueckue bubnuorexa [JOK
1.2 peakuuu 15 1 https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2.Bakneiimme npeacTaBuTe I HEOPraHHYECKUX BeleCTB
Bo3nyx. Kucnopoxn. Ilonsitue bubnuotexa [JOK
2.1 00 oxcuaax 6 https://m.edsoo0.ru/7f41837c
Bonopoa.llonsitue o kucnorax bubnuoreka [JOK
2.2 U COJIAIX 8 1 https://m.edso0.ru/7f41837c
Bona. PactBopsr. [lonsitue 06 bubnmuorexa [JOK
2.3 OCHOBaHUX 5 1 1 https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCHI bubnmuorexa [JOK
2.4 HEOPraHUYECKUX COCIMHEHU 11 1 1 https://m.edsoo.ru/7f41837c
Hroro no paszneny 30
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Pasnen 3.11epuonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /. . MenaesieeBa. CTpoenne aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuuu

[lepuoauueckuii 3aK0H U
[Teproaudeckas cuctema Bu6nuoreka [IOK
3.1 XMMHYECKUX d1€MeHTOB JI. M. ! https://m.edso00.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
XuMmuyeckas CBA3b.
bubmuorexa [JOK
3.2 OxuCIHTENEHO 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC peaKHI/II/I
bu6mmoreka [IOK
Wroro no pazneny 15 https://m.edsoo.ru/7f41837¢c
bubmuorexa [JOK
Pesepsroe Bpems 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 68 4
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9 KJIACC

KoanuecTBo yacoB DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM (undposrre)
Ne n/n o0pazoBaTeJbHbIE
NPOrpaMmbl Beero Konrtpoabnbie | IIpakTnueckue
padoTshI padoThI pecypeel
Pa3zgen 1.BemecTBO U XUMHUYECKHE PeaKIIUU
[loBTOpEeHME U yriaybieHue 3HaHUH bubnnorexa [HOK
11 OCHOBHBIX Pa3JIeJioB Kypca 8 Kiacca 5 1 https://m.edsoo.ru/7f41a636
OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubnuoreka [IOK
12 peakuuii 4 https://m.edsoo.ru/7f41a636
DNEeKTpONUTHYECKAs JUCCOLIUALIMS. bubnuorexa [JOK
1.3 XUMHUECKUE PEaKIK B PACTBOpPaxX 8 1 1 https://m.edso0o.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2.HemeTanibl 1 UX cOeANHEHUS
OO11ast xapaKTepUCTHKA XUMUYECKHX bubnuoreka [IOK
2.1 aneMeHToB VIIA-rpynmsl. ["anorenst 4 1 https://m.edsoo.ru/7f41a636
OO1m1ast xapakTepUCTHKA XUMUYECKHX
292 anemeHToB VIA-rpymmer. Cepa u eé 6 bu6miorexa [OK
COCIMHEHHS https://m.edso00.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XUMUYECKHX
23 aneMeHTOB VA-rpymmbl. A30T, pocdop u ux 7 1 bubuorexa TIOK

COCIUHECHUA

https://m.edsoo0.ru/7f41a636
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OO61as xapakTepuCcCTHKa XUMUYECKIX

2.4 snementoB [VA-rpynmel. Yriepon u 8 bubnmorexa [IOK
KPEMHHIT U HX COSTHHEHHS https://m.edsoo.ru/7f41a636
Wroro no pazueny 25
Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS
. bu6mmoreka [IOK
3.1 Obmwe cpoiicTBa MeTaIoB 4 https://m.edso0.ru/7f41a636
; bu6mmoreka [IOK
3.2 Baxneiime merayuibl 1 UX COEIUHEHUS 16 hitps://m.eds00.ru/7f41a636
Htoro no paznemny 20
Pa3znen 4. Xumus u okpyxaomasi cpeaa
bu6mmoreka [IOK
4.1 BemecTBa 1 maTepuaibl B )KU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
bu6mmoreka [JOK
PesepsHoe Bpemst 3 https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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