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HOACHUTEJBHASA 3AIINCKA

[IporpamMma 1Mo XMMUU Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl COCTABIICHA Ha
OCHOBE TpeOOBaHWI K pe3yibTaTaM OCBOCHHsI OCHOBHOW 00pa3oBaTEbHON MPOTPaMMBbI
OCHOBHOTO 001m1ero oopazoBanus, npeacrasieHHbx B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOl paboueld TpOrpaMMbl BOCIIUTAHUS M ¢ YYETOM KOHIICTIIMM IMPENOoIaBaHus
yueOHOrOo mpenMera «XuMmusi» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma mo xumuu Ja€T MPEACTABICHUE O IEJSAX, OOIIEH CcTpaTeruu OO0ydeHUs,
BOCITUTAHUS W Pa3BUTHSA 00YJAIONTUXCS CPEACTBAMU yU4eOHOTO MPEeaMeTa, YCTaHABINBACT
o0s3aTeIbHOE TPEJAMETHOE COJIepkKAHUE, MpeaycMaTpUBAET paclpe/ielieHde €ro 1o
KJlaccaM M CTPYKTYPHUPOBAHUE IO pasjiesiaM U TeMaM IPOrpaMMbl IO XUMHUH, ONIpeIesieT
KOJMYCCTBEHHBIC W KAYCCTBEHHBIC XapaKTEPHUCTHKU COACPKAHUS, PEKOMEHIYEMYIO
MOCJIETIOBATEILHOCTh U3YUCHUSI XUMUHU C YIETOM MEKIIPEAMETHBIX U BHYTPHIIPEIMETHBIX
CBSI3€M, JIOTUKM Y4yeOHOro TpoIecca, BO3PACTHBIX OCOOEHHOCTEM O0O0ydaronmxcs,
ompeneNsieT BO3MOXKHOCTH TMpeAMeTa g pealu3aiuu TpeOoBaHWM K pe3yjbTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHUsl, a TaKXke TPeOOBaHUU K pe3ysibTaTaM OOyUYEeHHsS XMMHUU Ha YPOBHE Ieei
W3Y4eHUS TIpeIMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIBHOW JEATEIHLHOCTH
00yuaroerocsi 0 OCBOCHUIO y4eOHOTO COAECpKAHMUSL.

3HaHWE XUMHUU CIYXUT OCHOBOM g  (OpMUPOBAHUS  MHUPOBO33PEHUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTEepUAIbHOM €IMHCTBE MHPA, BaXKHYIO POJIb
UTPAOT (POPMUPYEMBIC XUMHUEH TPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX dHEPTHH U 00
ABOJTFOIIMN BEIECTB B MPHUPOJIE, O MYTAX PEHICHUS TIOOATBHBIX MPOOJIEM YCTOWYHUBOTO
Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, JHEPIETUYECKOM, IHILIEBOM U SKOJIOTMYECKOU
6e30macHOCTH, TIPOOJIEM 3PABOOXPAHCHHS.

N3yuyenne xumun:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH I caMOpa3BUTHS W (DOopMUpOBaHUS
KYJbTYPBI IMYHOCTH, €€ 001Iel U (yHKIIMOHATLHOW TPAMOTHOCTH;

BHOCUT BKJaJd B (OPMHUPOBAHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi,  HaBBIKOB WX  CaMOCTOSITEIbHOM  y4eOHOW  JesTeIbHOCTH,
AKCIIEPUMEHTAJILHBIX M MCCIICOBATEIIBCKUX YMEHNUH, HEOOXOIUMBIX KaK B IMIOBCEIHCBHOU
KU3HH, TaK U B MPOGECCHOHATBHON JIEATECILHOCTH;

3HAKOMUT CO CHEIU(UKON HAYyYHOTO MBIIIUICHHUS, 3aKIa/IbIBAET OCHOBBI IIEJIOCTHOTO
B3TJISiJa HA E©IUHCTBO TPHUPOJLI M YEIOBEKA, SIBISETCS OTBETCTBEHHBIM JTalloM B
(bopMHpPOBaHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;

CrocoOCTBYET (HOPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHUS K €CTeCTBEHHO-HAYYHBIM
3HAHUAM, K TPHUPOJIE, K YEIOBEKY, BHOCHT CBOM BKJIaJl B DKOJIOTHYECKOE OOpa3OBaHHE
00yJaroImxcs.



JlaHHble HampaBieHHs B OOYYEHHMM XHMHH OOECHEYMBAIOTCS  CIenu(pUKON
coliepKaHUsl y4eOHOro NpeIMeTa, KOTOPbIM SBISETCA MEJAarOrH4ecKy aganTUPOBAHHBIM
OTpakeHHeM 0a30BOW HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEr0 OOpa30BaHHS OPHUEHTUPOBAH Ha
OCBOEHME OOYyYalOlIMMHUCS CHCTEMbl II€pBOHAYAJbHBIX IOHATUH XHUMHUH, OCHOB
HEOPTaHUYECKOM XMMHM M HEKOTOPBIX OTACJIBbHBIX 3HAYMMBIX MOHATHUN OPraHUYECKOU
XUMUH.

CrpykTrypa cojaepKaHHMs MpOrpaMMbl 10 XHUMHUU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO0 IToAX0/a K €€ n3ydeHuro. CoaeprkaHue CKIaabIBaeTCs U3 CUCTEMBI IIOHATHH O
XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBbI MIOHATUI 0 XUMHUYECKOH peakuuu. O6e 3Tu
CHUCTEMBI CTPYKTYPHO OPTaHM30BAaHbI 110 MPUHIUITY TTOCJIEN0BATENIBHOTO PAa3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX NPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOM CBSI3H;

— IPEJICTABICHUI 00 3IEKTPOJUTUYECKON TUCCOLMALIMN BEIIECTB B paCTBOPaX.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IMOJTYyYECHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCJIEAOBATEIBHO OT OJIHOIO YPOBHS K JIPYyromy,
BBIMOJHAS (QYHKUMHM OOBSICHEHHUS M THPOTHO3UPOBAHMUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHU U TIOJIyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue nporpaMMsbl M0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMHAYECKON COCTABJISIOIIEN HAyYHOW KapTHUHBI MUpPa B JIOTHKE €€ CHCTEMHOM ITPUPOJIBI,
LIECHHOCTHOI'0 OTHOLIEHUS K HAYYHOMY 3HAHMIO U METOZaM IIO3HAaHUA B Hayke. M3ydenue
XUMHH TPOUCXOAUT C MPUBJICUECHUEM 3HAHUM M3 paHee U3YUYEHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccb» U «Duzuka. 7 Kiaccy.

[Ipy u3ydyeHUH XHMHH MPOUCXOAUT (HOPMHUPOBAHHME 3HAHUI OCHOB XMMHUYECKOU
HAayKd Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON AESATENbHOCTU
YesloBeKa M Kak OJHOI0 U3 KOMIIOHEHTOB MUPOBOH KYJIbTYphl. 3a1aya y4eOHOro npeamera
COCTOMT B (DOPMHUPOBAHUU CHUCTEMbl XMMUYECKHMX 3HAHUNW — BaXKHEWIIUX (HaKTOB,
MOHSATUH, 3aKOHOB M  TEOPETHYECKUX  MOJOKEHWH, JIOCTYNMHBIX  000OIIECHHI
MHPOBO33PEHYECKOTO XapakTepa, si3bIka HAayKH, B NPHOOUIEHMM K HAYYHBIM METOJaM
MO3HAHUSA MPU U3YYEHUH BEUIECTB U XUMHUYECKUX PeaKIuii, B (JOPMUPOBAHUU U PA3BUTUU
MO3HABATEJIbHBIX YMEHUH W WX NPUMEHEHHU B Y4YeOHO-TIO3HABATEJbHONH W ydeOHO-
HCCIIEIOBATENIbCKOM  JIEATENbHOCTH, OCBOEGHHMM TpaBWUi 0€30MacHOr0 OOpalieHust ¢
BEILIECTBAMU B MOBCEAHEBHOW KU3HMU.

[Ipy wu3yyeHHH XUMHHM Ha YPOBHE OCHOBHOTO O0OIIEro 0Opa3oBaHHs Ba)kKHOE
3HaYeHHUe MPUOOPENN TaKue 1, KakK:



—  (opMHpOBaHHWE  HWHTEUIEKTYallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY  MPUHSATUIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaIpaBJIECHHOCTh OOYYEHMs] Ha CHUCTEMAaTHYECKOe MPHUOOIIEHUE 00ydJaromuxcs K
CaMOCTOSITEJIbHOM TO3HABATENILHON JESATEIBHOCTH, HAay4YHbIM METOJaM I1O3HAHMS,
(bOopMHUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreyeHue yciaoBuM, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00YYaIOMUMUCS ONBITA
pPa3HOOOpa3HOW JIESATENbHOCTH, TO3HAaHUS M CaMONO3HAHUS, KIIIOYEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE JUISl PA3IMYHBIX BUIOB
NEATEIIbHOCTH;

— hopmupoBaHue 00IIeH GYHKITMOHATHPHOU M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B
TOM YHCJI€ YMEHHI OOBSICHSATH U OLICHUBATH SIBJICHUSI OKPYKAIOUIET0 MUpPA, UCIOIb3Ys
3HAHUSA U OIBIT, MOJYYEHHbIE NPU HM3YYCHUU XUMUM, NPUMEHATh HX MPU PEHICHUU
po06JieM B TOBCEHEBHOM JKU3HU U TPYIOBOM JCSATEIBHOCTH;

— ¢opmupoBaHrue y OOYYAOUIUXCS TYMAHUCTHYECKUX OTHOIICHUMN, MOHUMAaHUS
[IEHHOCTH XWMHYECKUX 3HAHUM I BBIPAOOTKM OKOJOTHYECKH I1€J1eCO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOU ACATEIBHOCTU B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBbS U
OKPY’KaroIIEH IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBAIlUM K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO U
CaMOBOCTIIMTaHUIO HAa OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OO0miee yucao 4acoB, OTBEIEHHBIX ISl M3YUYCHHS XUMHUHU Ha YPOBHE OCHOBHOIO
oO1ero oopazoBaHusi, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HEZIENI0), B
9 knacce — 68 yacoB (2 Jaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBujiaMu paboThl B J1a00OpaTopuu 1
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHJICHCAIMS BOJbI) U XMUMHYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHE Kele3a ¢ pacTBopom cosr Menu (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONHUCAaHUE  PE3yJbTaTOB  MPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (DU3MUYECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoil 3¢(}HeKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHBbIE, aM(pOTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3NYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJLUIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydeHue B3aumozeiicTBus okcupa menu (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoanueckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METaLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akona u [leppoanvyeckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEJACHUE OIMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnommueckuit 3akoH. [lepuogunyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUSI XMMUYECKUX AJIEMEHTOB, IO 00OpPaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBrieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XxuMu4eckoil csizu. CteneHs Auccouuanuu. CUIbHbBIE U CIa0ble SJIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakiii Ha HOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCHEPUMEHTAJIbHBIX 33/1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MYECKHE W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl u €€ COCOTUHEHHM B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHHS. A30T, pacnpOoCTpaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyyenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyroopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBaX Kak O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriepogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npeacTaBieHus 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJb30BAHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB M HX COCIUHEHUN (BO3MOKHO HCIIOJIb30BaHUE BHUICOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOPEHUHl, MOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3AUMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbI U UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUAB HaTpus W Kanuda. [IpuMeHeHWe WIENOYHBIX METAUIOB MW HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoje. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn kenesa (I1) u xemnesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICMCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KaJabLMs, aJIFIOMUHUS, [IUHKA, >KEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIICPUMEHTAIbHBIX 3a71a4 M0 TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CruiaBbl, (pU3MUYECKHE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIleCTBE MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEeATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOU MAESATENBbHOCTU MPHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TIOCTYNKM CBOMX TOBApUIIECH C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY [IJI1 TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTUHBI MHUpa, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOAMMBIC I OOBICHCHHUS HAOJIOMACMBIX IPOIECCOB M SBICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;



WHTEpPEC K OOYYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHWMIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE IMOCJIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJAMMOCTA COOJNIOJICHUs TpaBui OE€30MacHOCTH TMpU OOpallleHUH C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoQeccril U Tpyaa pa3IudHOTo poja,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOM IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHHU, OCO3HAHHBIA BBIOOP
WHJMBUAYAJTLHOU TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccuoHaabHON eITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOheCcCUOHATBHOM CpEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUS, MIOHUMAaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBui1 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOILIEW MPUPOJHON CPEAOH, I MOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00albHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeW UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOM TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPyroe.), KOTOPhIe
WCIIOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yYeOHbIE IEUCTBUS (IT0O3HABATEIIbHBIE,
KOMMYHUKATUBHBIE, DPETYJISTHUBHBIE), KOTOpblE oOecneunBaloT (OpPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.



Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

YMEHUSL HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOEHUU
3HAHWI: PACKpBIBaTh CMBICI XUMHUYECKHX MOHATUHA (BBIAEIATH UX XapaKTEpHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHSTUS JJI1 OOBSICHEHUS OTJENIbHBIX ()aKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIaCCU(UKALUKA XUMUYECKUX BEIIECTB U XUMHYECKUX DPEaAKIIHH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE pacCykAeHUS (MHIYKTUBHBIC, ACIYKTUBHbIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHUE MPUMEHATh B TNIpPOLlECCE NO3HAHUA TNOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUYECKON pEeaKIUu — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33]1a4, C YUYETOM
TUX MOJEIBHBIX MPEJCTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHbIE CBSI3U U
MIPOTUBOPEYHS B U3y4aEeMbIX MTPOILIECCAX U SIBJIICHUSIX.

Bba3oBble uccienoBarTeabcKme 1eiiCTBUS:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUA, a TaKKe B KadeCTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OmbiTa IO IUJIAHUPOBAHUIO, OPraHU3alUM U IPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €ro Pe3yJbTar, PopMyIHpoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM IIPOBEAEHHOIO OMNBITA, UCCIECIOBAHUS, COCTABIIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIUIO
pa3NUYHBIX BUJAOB U (POPM MPEACTABICHUS, MOJy4aeMy0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JIUTepaTypa XUMHUYECKOTO COJEpX aHUsS, CIPaBOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTHUYECKHM OLIEHWBATh MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHUIO;

yMEHUE TPUMEHATh Pa3judyHble METOJbl U 3aMpOChl MPU MOHUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO THUIIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  WCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMANIbHYIO (hOpMY IIpeAcTaBIeHUs] HHPOpMALUU U



WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECJIOXKHBIMUA CXeMaMH, JharpaMMmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIONIb30BaTh M AaHAIW3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKaTHBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/TI0KEHHOM 3a1a4H;

YMEHHSI ~ TPEJCTaBIATh  TMOJYYCHHBIE  Pe3yJbTaThl  MMO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX W THMCHBMEHHBIX TEKCTax; JeJaTh TPE3CHTAIUIO
pe3yIbTaTOB BBHIMIOJHEHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOTO OIIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHHSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM M HWCCIIEJIOBATENBCKON  MEATENBHOCTH  MPH  PEIICHUHU
BO3HUKAIOIIKX TPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JICHCTBUM, OIpEACIICHUEe KpPUTEPUEB IO OIEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITENIbHO OMPENeNsaTh IENH JEATeIbHOCTH, TUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTD, BHIOUpAaTh Hanbosee 3PPeKTUBHBIE CIIOCOOBI pelieHusT y4eOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISTh WU KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IOJIYYECHHOTO pPE3yJIbTaTa 3asBJICHHOW II€JH, YMEHUE
UCTIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPE/IaracMbie B yCIOBUH 3aaHUA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalibHON pabodeil MmporpaMMoi,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIC 3HAHUSA, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NESATENIbHOCTH TIO0  TOJYYEHUI0 HOBOTO  3HAHWA, €ro HWHTEePIPETalluy,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIlUsX.

K xonIy oOyuenus B 8 kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

. pPacKpbIBaTh CMBICTT OCHOBHBIX XHMHYECKHX ITOHSATHH: aToOM, MOJIEKYyJa,
XUMHYECKHI JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOmHAS W HEOJHOPOAHAs), BaJCHTHOCTb, OTHOCHTEJIbHAs aTOMHAs W



MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XUMHAYECKOI'O 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIM 00BEM, OKCUI, KUCIIOTA,
OCHOBAHME, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKHCIIEHHSA, XUMHYECKas
peakuus, KJacCU(PpUKaus peakuil: peakiuu COCIMHEHUs], peakKLUU Pa3IokKeHHUs,
peakuuu 3aMelEHUs, peakUUu OOMEHa, 9K30- U SHAOTEPMHUUYECKHUE PEaKILUH,
TEIIOBOM 3(PQeKT peakiuu, sSApO aToma, SJACKTPOHHBIA CIIOM aToMa, aToOMHas
opbutanb, paanMyc aroMa, XHMHYECKash CBs3b, IMOJAPHAs M HEMOJApHas
KOBAJICHTHAs CBsI3b, HOHHAS CBS3b, HOH, KATUOH, aHUOH, PacTBOp, MaccoBas IO
BellecTBa (IIPOLIEHTHAs! KOHLIEHTpAalKsl) B pacTBOPE;

. WUIIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XHMHMYECKUX IIOHATHA U
IMPUMEHSATH 3TU NOHATHS PY OIMCAHUU BELIECTB U UX MPEBPALICHUN;

. MCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTaBJIEHUs (hOPMYJI BEILIECTB
Y YPAaBHEHHMI XUMHUUYECKHUX PEAKLIU;

. OTpE/ENATh BaJEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COCAMHECHMUSX,
CTENEHb OKHUCIEHUS BJEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAMIECHKHOCTD
BEILECTB K ONpPEACIEHHOMY KJIacCy CO€AUHEHUHN Mo (GopMyiaM, BHJI XUMUYECKON
CBSI3M (KOBaJICHTHAs] U HIOHHASA) B HEOPTaHUYECKUX COCIUHEHHUSIX;

. packpeiBaTe cmblci Ilepumogumueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBaTh  MOHMMAHHME  IEPUOJWYECKOM  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MOJoKeHus B lleproauyeckoil cucreme, 3aKOHOB
COXpPAaHEHMSI MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISPHOIO
YYEHHsI, 3aKOHa ABOTaipo;

. ONHUCHIBATh W XapakTepuszoBaTh TaOauuHyro Qopmy Ilepuonnueckoit
CUCTEMBI XMMHUYECKUX AJIEMEHTOB: pa3anudarh MOHATUS «TJ1aBHas noAarpynmna (A-
rpynna)» u «mnobounas noarpynmna (b-rpymma)», Maneie U OOJbLIME MEPUOABI,
COOTHOCUTh O0OO3HAuU€HHUs, KOTOphle HMeroTcs B Tabmuue «llepuoanueckas
cucremMa xumuueckux oasementoB JI. M. MenneneeBay ¢ 4UCIOBBIMU
XapaKTepUCTHUKAMHU CTPOEHHUS aTOMOB XHMHYECKHX AJIEMEHTOB (COCTaB M 3apsij
a1ipa, 00I1Iee YUCIIO0 ANEKTPOHOB U PaCHpeIeICHUE UX MO JIEKTPOHHBIM CIIOSIM);

. KJIACCU(PUIIMPOBATh XMUMHYECKUE DJIEMEHThl, HEOPraHMYECKUE BEIIECTBA,
XUMUYECKUE PeaKlnU (110 YUCIIy U COCTaBY YYACTBYIOLIUX B PEAKLMU BEIIECTB, 110
TerIoBoMy b DEKTy);

. XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BEILECTB
pa3IMYHBIX KJIACCOB, MOJATBEpXKAash ONHCAHHE MpPUMEpPAMU MOJEKYJISPHBIX
YPaBHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

. IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOTO
COCTaBa, BO3MOYKHOCTM NPOTEKAHMS] XWMHUYECKHX MPEBPALLCHUA B Pa3IUUYHBIX
YCIIOBHSIX;

. BBIYMCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJI0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO



JIOJIF0 BEILlECTBA B PAcTBOPE, MPOBOJAUTH PACUETHI M0 YPABHEHHUIO XUMHUYECKOU
peakuuu;

. MIPUMEHSATHh OCHOBHBIE OINEpAallMi MBICIUTEIBHON EATEIbHOCTUH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IleHNUEe, CUCTEeMAaTH3allMI0, KIacCU(UKAIUIO, BHISIBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€ — I W3Y4YEHHS CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIMI, ECTECTBEHHO-HAYyUYHbIE METO/bl O3HAHUS — HAOJIOACHHE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTICPUMEHT (PEAJIbHBIM U MBICIICHHBIN );

. CJIeIoBaTh MpaBUjaM IMOJIb30BaHUSI XUMUYECKON MOCYAO0N U J1abOpaTOPHBIM
000pyZ0BaHUEM, a TaKXe MpaBUiiaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMUA 110 BBINOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIMBITOB 10
MOJIYYCHUIO W COOMpaHUIO Ta3000pa3HBIX BEIMICCTB (BOMOpOJA M KHCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAaCcCOBOW JOJIEH PACTBOPEHHOTO
BEILECTBA, IUIAHMPOBAaTH M IPOBOJUTH XUMHUYECKHE IKCIIEPUMEHTHI 110
pPAacCIO3HABAHUID PACTBOPOB IIEJIOYEM M KHUCJIOT C TNOMOUIBIO WHIUMKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K koHuy oOyueHus B 9 kJjacce mpeIMETHbIE pe3yibTaThl HAa 0a30BOM ypOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

. pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TOHSATUNA: XUMHUYECKUU
JJIIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIECHUS,
XUMUYECKas pEeaklMs, XUMUYECKas CBs3b, TEIUIOBOM 3(QeKT peakuuu, MOIb,
MOJIIpHBIA 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, NEKTPOIUTHUYECKAS
JUCCOLMAIMS, peaKlMu MIOHHOTO 0OMEeHa, KaTajln3aTop, XUMUYECKOE PaBHOBECHE,
oOpatuMble ¥ HEOOpaTUMbIE pEaKLIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaklui, OKHCIUTEIb, BOCCTAHOBUTENb, OKHCJIEHHE M BOCCTAaHOBIICHHE,
alyioTponus, amM(OTEpHOCTh, XUMHUYECKas CBA3b (KOBAJIEHTHAas, WOHHA,
METAJJIMYECKAs), KPUCTAJUIMYECKas pelETKa, KOPPO3Hs METAIOB, CILUIABBI,
CKOPOCTh XHMHWYECKOM pEaKLUH, NpeAcsibHO nomycruMas koHueHtpauus [IJIK
BEILECTBA;

. WUTIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XUMHYECKHUX TMOHATHH H
MPUMEHSIThH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

. UCIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY ISl COCTaBJIEHUS (POpPMYIT BEIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINM;

. OMpENENsITh BAJIGHTHOCTh U CTENEHb OKUCICHUS XMMUYECKUX AJIEMEHTOB B
COEJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMpPEACIEHHOMY
KJIACcCy COEAMHEHUH 1o (opMysaM, BHJ XUMHUYECKOW CBs3U (KOBaJECHTHas,
VWOHHAs, METAJUIMYECKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3apsA] HOHA 10
XUMHUYECKON (opmyrie, XapakTep Cpeibl B BOJHBIX PacTBOpaX HEOPTaHUYECKUX
COEMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKU KOHKPETHOI'O BEILIECTBA;

. packpsiBath cMbIChH llepuogunueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHUE: OIMUCHIBATh M XapaKTepHU30BaTh TAOIMUHYIO



dopmy Ileprogudeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB: Pa3jNdaTh MOHSITHS
«rnaBHas noArpymmna (A-rpymnmna)» u «mobouynas noarpymnmna (b-rpynmna)», mansie u
OonbpIIIE  TEPUOJIBI, COOTHOCHUTH OO0OO3HAYCHHS, KOTOPhIE HWMEIOTCS B
NEPUOJIMYECKON TaONHIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX D3JEMEHTOB (COCTaB W 3apsl sApa, oOllee YHUCIO BJIEKTPOHOB U
pacnpenesieHue uX Mo JEKTPOHHBIM CII0SIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B MpeJiesiax MaJlbIX MePUO0B
Y TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

. KJaccu(UIMPOBATh XUMHUUYECKHE 3JIEMEHThl, HEOPraHMYECKUE BEIIECTBa,
XUMHUYECKUE Peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TerIoBoMy J(h(]exTy, M0 W3MEHEHUIO CTENCHEW OKHCICHUS XWMHUYECKHUX
AJIEMEHTOB);

. XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CleUuPUUecKue XHUMHUYECKHE
CBOMCTBA MPOCTBIX W CJIOKHBIX BEILIECTB, MOJATBEPK/As OMHCAHUE IMPUMEPAMHU
MOJIEKYJISIPHBIX U MIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

. COCTaBJIATh YPABHEHUS AJICKTPOIUTUIECKON JUCCOIUALIMY KUCIIOT, IIeJI04Yei
U COJICH, TOJIHBIE W COKpall€HHbIE YpPaBHEHHUS pEaKlIM HOHHOTO OOMEHa,
YpPaBHEHUSI PEaKUui, IMOJATBEPKIAIOIMINX CYIIECTBOBAHHE T'€HETUYECKOW CBS3U
MEK]ly BELIECTBAMU PA3JINYHBIX KJIACCOB;

. packpbiBaTh  CYIIHOCTh  OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIMil
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OaJlaHCca ATUX PEaKIuii;

. IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B PA3IMYHBIX YCIOBUSX;

. BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHMUYECKOTO 3JeMeHTa 1Mo ¢Gopmysie COSIUHEHUs, MacCCOBYIO
JIOJTIF0 BEILIECTBA B PACTBOpPE, MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOU
peakuuu;

. coOMI0/1aTh MpaBwUiia MOJIb30BAHUS XUMHUYECKOU MOCYA0N U JIa0OpaTOPHBIM
o0opyioBaHUEM, a TaK)Ke MpaBuUiia OOpaIlleHus C BEIIECTBAMH B COOTBETCTBUM C
UHCTPYKIMSIMUA TIO BBIMIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJIYYEHHUIO U COOMPaAHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKA U YTIIEKUCIIOTO ra3a);
. MPOBOJNTH PEAKIMU, MOATBEPKIAIOIINE KAUECTBEHHbI COCTaB Pa3JIMYHbBIX
BEIIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOANI-, KapOOHAT-,
dbocdar-, cuwimkar-, cynbdar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHHMS W WOHBI
M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOPAX HEOPraHUYECKUX
BEILIECTB;

. MIPUMEHSTh OCHOBHBIE ONEpallii MBICIUTEIbHON JIEATEIIbHOCTH — aHAJU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIEHHWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUUYUHHO-
CJICICTBEHHBIX CBSI3€W — JJISI U3YUE€HUsI CBOMCTB BENIECTB U XUMUUYECKUX PEAKILIUH,
€CTEeCTBEHHO-HAyYHbIE  METOJbl TO3HAaHWS —  HaAONIOZIeHHWe, UW3MEpeHue,
MOJIETUPOBAHUE, IKCIIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaunmenoBanue pasaenos u rtem  KosmdyecTBo yacos DJIeKTpoHHbIe (LM (ppoBbIE)
n/m NporpaMmel Bcero Konrtpoabubie IMpakTHyeckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSI U MIPAKTUUECKOU 5 2 bubmorexa [JOK
' P https://m.edsoo0.ru/7f41837c
JIeSITeNIbHOCTH YeJIoBEKa
BemecTBa 1 XuMru4yecKre peakuu
1.2 (peanusyertca c Mcnonbaosafmem 15 1 bubmorexa LIOK
' P Y https://m.edsoo.ru/7f41837¢c
obopyaoBaHuMA ToYkK pocTa)

Htoro no pazneny 20

Pa3nen 2. BaxkHeiiime npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Boznyx. Kucnopon. [Tonsitue 06 6 bu6mmoreka [IOK
OKCHIaX https://m.edsoo.ru/7f41837c

99 Bonopon.Ilonstue o kucnorax u 8 1 bubnnoreka [JOK
COJIsIX https://m.edsoo.ru/7f41837¢
Bona. PactBopsr. [Tonsitue 06

23 OCHOBAHMUSX (peanusyerca c 5 1 1 bubmuorexa [JOK
Mcnosib3oBaHnem obopyaoBaHuA https://m.edsoo.ru/7f41837c
Touku pocTa)

54 OCHOBHBIC KIIACCHI 11 1 1 bu6nmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3jiemeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu

3.1 [Tepuoanueckuii 3aKoH U 7 bu6mmoreka [JOK


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

Ilepuoauueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aroma

Xumuueckast CBS3b.
3.2 OKHUCIATEILHO

BOCCTAHOBUTCIIbHBIC PCAKIITUN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m  HaumeHOBaHHe pa3iesioOB M TeM MPOTrPaMMBbI KoHuTposbHuble (undpossbie)
Bcero IIpakTHYeckue
padoThI o0pa3oBaTe/ibHbIE
padoTshI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHue u yriaydieHne 3HaHUH OCHOBHBIX 5 1 bubmmoreka [JOK
' pazzienoB Kypca 8§ kjiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
1.2 CaKIINH (peanunsyeTca ¢ NCNoIb30BaHNEM 4 bubnnorexa [JOK
' PeAKIIIH {p y https://m.edsoo.ru/7f41a636
obopynoBaHua Toukn pocta)
13 DNEKTPOIUTHYECKAs JUccoranus. XUMUYECKUe 8 1 1 bubnnorexa [JOK
' peakIuu B pacTBOpax https://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTayinl 1 HX coeIMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUECKUX 2JIEMEHTOB 4 1 bubmuorexa [IOK
' VIIA-rpynnsl. ['anorenst https://m.edso0o.ru/7f41a636
59 OO0m1as XxapakTepucTUKa XUMHUECKUX DJIEMEHTOB 6 bubnnoreka [JOK
' VIA-rpymmbt. Cepa u €€ coeTMHEHus] https://m.edso0.ru/7f41a636
53 OO011ast XxapakTepUCTHUKA XUMHUECKUX JIEMEHTOB 7 1 bubmmnoreka HOK
' VA-rpynnsl. A30T, pocdop 1 UX COeUHEHUS https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX FIIEMEHTOB
2.4 IVA-rpynmnet. Yrnepoa 1 KpeMHUH U UX 8 1 2 bubmorexa TIOK
' DYHIHL. P P https://m.edso0.ru/7f41a636
COEIMHEHUS
25

Uroro no pazgeny



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
31 Obmpe croficTsa MeTaIIoR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
11 | (peammsteren s semanmtem oGopqpmeat 3 BuGmorexa LIOK
' P y YA https://m.edso00.ru/7f41a636
Touku pocTa)
Hroro mo pazueny 3
P 3 bubnuoreka [{OK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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