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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma mo XMMHU Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa30BaHHUS COCTABICHA HAa OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro
obOpasoBanms, mnpenctaBieHHBIX B PI'OC OOO, a Ttakxke Ha ocHOBe ¢enaepalibHOW paboueit
[pOrpaMMbl BOCIIMTAHUS U C Y4ETOM KOHIICTIIUM TNPEMNOAaBaHUs Y4eOHOTro mpeamera «XUMHA» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[IporpaMMa mo xumMuu Aa€T MpeAcTaBiICHHE O LesIX, oOmie crparerud oOydyeHwus,
BOCIHUTAHMUSI W Pa3BUTUS OOy4alOHIMXCA CpPEACTBAMH y4eOHOro TpeaMeTa, YyCTaHABIMBAeT
00s13aTeNbHOE TPEIMETHOE COJEpXKAaHMUE, NPEAYCMAaTPUBACT pacHpeAeiieHHEe €ro Mo Kiaccam Hu
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM MpOorpamMMbl 110 XUMHHM, ONPENEISIET KOJIUYECTBEHHbBIE U
KAueCTBEHHbIE XapPaKTEPUCTUKH COACPKAHMS, PEKOMEHIYEeMYIO IOCIIeJOBATEIbHOCTh H3YUYECHHUS
XUMHH C Y4ETOM MEXKIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyYaroInXCs, ONMPEAeiIsieT BO3MOXKHOCTH TNpeaMeTa U peau3aliuu
TpeOOBaHUII K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeNbHOW TMPOTrpaMMbl Ha YpOBHE
OCHOBHOT0 00111ero 00pa3oBaHusl, a Takke TpeOOBaHUN K pe3ynbTaraM OOy4eHHUs XMMUU Ha YPOBHE
1enei M3ydeHHWs TMpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOM  N1€ATEIbHOCTH
00yJaroIerocs 0 OCBOCHUIO YIeOHOTO COJICPIKAHMSL.

3HaHWEe XMMHHU CIY)XKHT OCHOBOHM aiisi (hOpMUpPOBaHMS MHPOBO33PEHUS 00y4arOMIErocs, ero
MPEJICTABJICHU O MaTepUaIbHOM €IUHCTBE MHpA, BAXHYIO POJIb UIPaloT (GopMHUpyeMble XHUMHEH
MIPEJICTABJICHHS] O B3aUMOIIPEBPALLEHUSX DHEPTUU U 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTIX
pereHust rI100anbHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS YE€JIOBEYECTBA — CHIPHEBOM, SJHEPTETHUECKOH,
MUIIEBOM 1 YKOJOTHYECKON 0€30MaCHOCTH, POOIEM 3]paBOOXPAHECHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealn3alid BO3MOXKHOCTEH JUIsi caMOpa3BUTHUS U (OPMHUPOBAHUS KYIBTYPHI
JMYHOCTH, €€ 001mel u (QyHKIIMOHATIEHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHHME MBIIUICHUS M TBOPYECKHX CIOCOOHOCTEH 0Oydarommxcs,
HaBBIKOB MX CaMOCTOSITE€JIbHON yueOHOM JesITenbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATENbCKUX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HAKOMHUT CO CHeu(pUKON HAyYHOrO MBILIUICHHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIs/a
Ha €IUHCTBO NIPUPOJBI U 4YEJIOBEKAa, SIBISETCd OTBETCTBEHHBIM JTanoM B (HOpMHUPOBAHHUU
€CTECTBEHHO-HAyUYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHbIM 3HAHUSAM, K
MIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00Yy4arOIINUXCS.

JlanHble HampaBiieHUS B OOYYEHMM XUMHUHU OOECHEeYMBAIOTCS CHEUMPHUKON coaepaHus
y4eOHOro mpeaMeTa, KOTOPbIM SBJSEeTCs NMeJaroruuyecky aJalTHPOBAaHHBIM OTpakeHHEeM 0a30BOi
HayKH XMMUU Ha ONPENIETIEHHOM JTarle €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOI'O 0O0IEro oOpa3oBaHHsS OPHEHTHPOBAH HA OCBOCHHE
OOy4arolMMUCS CUCTEMBl NEPBOHAYANBHBIX TOHATUH XUMHH, OCHOB HEOPIaHWYECKOM XHMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKON XUMUHU.

CrtpykTypa coaepikaHUs HpOTpaMMbl 1O XMMHUU CGHOPMHUpPOBAHA Ha OCHOBE CHCTEMHOIO
noaxoja K e€ uzyuenuto. ConeprkaHue CKIaJbIBA€TCs U3 CUCTEMBbI MOHATUH O XMMHUYECKOM JIEMEHTE
U BENIECTBE W CHUCTEMBbl NOHIATHA O XuUMHUYecKod peakiuu. OOe 3TU CUCTEMBI CTPYKTYpPHO
OpPraHM30BaHbl 10 MPHUHIMITY MOCIEAOBATEIHLHOTO Pa3BUTHS 3HAHUNA HA OCHOBE TEOPETUYECKUX
IIPEICTAaBICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;
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— YUYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IpEeJCTaBICHUH 00 MEKTPOTUTUIESCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernyueckue 3HAHMS pacCMaTPUBAIOTCS HA OCHOBE SMIMPUYECKH TMOJTYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pPa3BUBAIOTCS MOCJIEIOBATENILHO OT OJHOTO YPOBHS K JAPYTrOMY, BBIIIOJIHSS
GyHKIIMM OOBACHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS W BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHHE TIpOrpaMMBbl TI0O XHMHU CIIOCOOCTBYEeT (OPMUPOBAHUIO TMPEICTABICHHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAyyHOM KapTUHBI MHpAa B JIOTUKE €€ CHCTEMHOW NPUPOIbI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HAaHHUIO U METOJAM IMO3HaHus B Hayke. M3ydyeHue Xxumuu
MIPOUCXOJUT C MPHUBJICUCHUEM 3HAHUN M3 pPaHEee M3YyYEHHBIX YUEOHBIX MpeaMeToB: «OKpyKaroIHii
Mup», «buonorus. 5-7 knacces» u «®@u3uka. 7 Kiaacey.

[Ipy u3yyeHUU XUMHUU MPOUCXOIUT (HOPMUPOBAHHUE 3HAHUNM OCHOB XMMHYECKOW HAayKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKOU JIEATEIbHOCTH YeJIOBEKa M KaK OJIHOTO U3
KOMITOHCHTOB MHUPOBOW KYJIbTYpHI. 3a/ja4a y4eOHOro MpeMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKUX MOJIOKECHUH,
JOCTYMHBIX 000011IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HaAyKH, B TPUOOIIEHUU K HAyYHBIM
METOJIaM TO3HAHMSI MIPH U3YYEHHUU BEUIECTB U XUMUYECKUX pEakiui, B GOPMUPOBAHUH U PA3BUTHU
MO3HABATEIIbHBIX YMEHUW M UX TPUMEHEHHMH B  y4yeOHO-TIO3HABATEIBbHOM H  y4eOHO-
HCCIIEIOBATENbCKON JEATEIIbHOCTH, OCBOEHUM IpaBHJI 0€30MacHOro OOpalieHHsl C BELIECTBAMHU B
[MOBCETHEBHOM KU3HU.

[Ipy wW3yyeHMH XMMHHU Ha YpPOBHE OCHOBHOIO OOIIero 00pa3oBaHUS BaKHOE 3HAUCHUE
npuoOpenn Takue e, Kak:

— (OpMHPOBAHWE HHTEIUICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHIO,
COTPYTHUYECTBY, CAMOCTOSATEIHPHOMY MPHUHATHIO PEIICHUI, CIIOCOOHOHN amanTHpOBaThCS K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKM3HU;

— HampaBJICHHOCTb OOy4YeHHUsI Ha CHCTeMaTH4ecKoe TMpuoOIIeHHe OoO0yJarommxes K
CaMOCTOSATEJIbHON TMO3HABATEIHHOU NESITEIbHOCTH, HAYYHBIM METOAaM IO3HaHUs, (HOPMHUPYIOIIUM
MOTHUBAIIMIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

— o0ecrnieyeHrue YCIOBUHM, CIOCOOCTBYIOMIMX MPHOOPETEHUIO OOYyYaIOIIMMUCSA OIMbITa
pa3HOOOpa3HOW JeATeNbHOCTH, MO3HAHUS W CaMOMO3HAHMS, KIIFOUYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JIs1 PA3JIMYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanue oOmel (QyHKIIMOHAILHON W €CTECTBEHHO-HAYYHOW TPaMOTHOCTHU, B TOM
YHUCJIe YMEHHUI OOBACHITh U OIEHUBATDH SIBJICHUS OKPYKAIOIIETO MUPA, UCTIOJIB3Ysl 3HAHUS U OIIBIT,
MOJIy4YE€HHBIE TIPU U3YUYEHUU XUMUH, IPUMEHSITh UX TIPHU PElIeHUU MpoOIeM B TTOBCETHEBHOUN KU3HU
Y TPYJOBOM J1€ATENbHOCTH;

— (QopMupoBaHue y OOy4YalOMIMXCS TYMaHHUCTHUYECKUX OTHOIIECHWUW, TMOHUMAHHS IIEHHOCTH
XUMUYECKUX 3HAHUM JUIsI BBIPAOOTKH DKOJIOTHYECKH II€JIECO00pa3HOTO TMOBENEHUS B OBITY U
TPYIOBOM ACATEIHHOCTH B LIEJISIX COXPAHEHHUS CBOETO 37I0POBBS U OKPY’KAIOIIECH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTUBAIIMU K 00YYEHHUIO, CHIOCOOHOCTEM K CAMOKOHTPOJIIO U CAMOBOCIHTAHUIO HA
OCHOBE yCBOEHHs OOIIEUeNIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOduIIs U
HaIpaBJIEHHOCTH JaJIbHEUIIIEro 00yUYeHUSI.

OO6miee YKMCIIO YacoB, OTBEIEHHBIX ISl M3YYEHUS XUMHH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus, coctaBiser 136 dacoB: B 8 kiacce — 68 yacoB (2 waca B Hexmeno), B 9 kiacce — 68
qacoB (2 yaca B HEJIEIO).



COJAEP)KAHUE ITPOI'PAMMBI
8 KVIACC
IlepBoHayajbHBIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posb XMMUHK B KU3HU 4YesloBeKa. XMMHMs B CHCTEME HayK. Tena U BelecTsa.
dusnyecKkue CBOMCTBA BEILECTB. ArperaTHoe cocTtosiHue BemecTs. [lonaTue o Meronax no3HaHus B
xumuu. Yucreie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIBl. XUMHUECKHE 3J1eMEHThI. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie n
CJIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckas ¢opmyna. BageHTHOCTh aTOMOB XMMHYECKUX 3JEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHasg Macca. OTHOCUTENIbHAsA MOJIEKYIIsIpHas Macca. MaccoBast
JI0J1s1 XUMHUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

KomnuectBo BemecrBa. Moabs. MossipHast macca. B3auMOCBsA3b KOIMYECTBA, MacChl U 4HCiIa
CTPYKTYPHBIX €IUHMII BeriecTBa. Pacuérel o hopmynamMm XMMHUUYECKUX COAMHEHU.

Ousnyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U e€ NpHU3HaKu. 3aKoH
COXpaHEHHs Macchl BeLIECTB. XMMUYecKue ypaBHeHUs. Kiaccuduxanuss XUMUYECKHX peaKIuii
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XWMHYECKOHW TMOCYAOH, MpaBwiaMH paboThl B J1aboparopud ¥ NpUEMaMu
oOpamieHusi ¢ J1abopaTopHbIM O00OpyIOBaHHWEM, H3yYCHHE U OINUCaHWe (HU3MYECKHX CBOWCTB
00pa3lloB HEOPraHMYECKUX BEIECTB, HaOMOJeHHE (u3MyYecKuX (IUIaBJICHUWE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHME M KOHJEHCAIUs BOJAbI) U XUMHMUYECKMX (TOpEHHE CBEYH,
IIPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MeEJla C KUCIIOTOW) SIBJIEHHM, HAOJIO/IEHUE U
ONMCAaHHE MPU3HAKOB NPOTEKAaHUS XMMMUECKHUX peaklUMil (pas3iokeHHe caxapa, B3auMOJEHcTBHE
CEepHOM KHUCIIOTBI € XJOpuUIoM Oapus, pasioxeHue ruapokcuga meau (ll) mpu HarpeBanum,
B3aUMOJIEHCTBHE Kene3a ¢ pacTBopoM coiu menu (Il), uzyuenue crnocoboB pasaeneHus cMmeceil: ¢
MIOMOUIbI0 MarHuTa, (UIbTPOBaHHE, BBIMAPUBAHUE, AUCTUIUIALMUSA, XpoMmaTorpadus, IpoBeICHHE
OYHCTKM TIOBAapeHHOW coiM, HaOIIOJeHHEe U ONHCAaHME pe3yJbTaTOB IPOBEACHUS OIbITa,
WUTIOCTPUPYIOIIET0 3aKOH COXPAHEHUS MACChl, CO3JaHHe MOJIeNIel MOJIEKYI (I1apOCTEP)KHEBBIX ).

Baskneiimue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopoa — sieMeHT M MpocTO€ BELIECTBO.
Haxoxpaenue kuciopona B mpupojie, PU3NYECKHE M XUMHYECKHE CBOMCTBA (pEakUu TOPEHMUS).
Oxcunpl. [lpumenenue kuciaopoga. CrnocoObl TOMy4EeHHS KUCIOpoJa B JIaDOpaTOpuu U
IpOMBIIIIEHHOCTH. KpyroBopor kuciopoga B mpupoae. O30H — aIoTponHas MOJIUPUKAIMS
KHCJIOPOJIa.

TemnoBoit »¢¢dekr XUMHYECKON peakiuu, TEePMOXUMHYECKHE ypaBHEHHUS, D3K30- U
SHAOTEPMHUUYECKHE peakuuu. TONIMBO: Yroidb W METaH. 3arps3HEHUE BO3[yXa, YCUJICHHE
MapHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bogopon — snemeHT 1 npoctoe BemecTBo. Haxoxaenue Bogopoaa B npupojie, pusuieckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oay4yeHus. KucioTsl u comu.

Mossipabliii 00b€M ra3oB. Pacu€Tel M0 XUMHUYECKUM ypaBHEHHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma xak pacrBopurens. PactBopel. HacelmeHHble u
HEHaCBILIEHHBIE pacTBOpHL. PacTBOpuMOCTh BelecTB B BoJe. MaccoBast 407 BELECTBA B PACTBOPE.



Xumuueckue cBoiicTBa BoAbpl. OcHOBaHMA. Ponp pacTBOpoOB B IpHUpOAE M B JKU3HHM 4YEJIOBEKA.
KpyroBopot Bozsl B ipupoie. 3arps3HEHHE NPUPOAHBIX BO. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudukanmss Heoprannueckux coenuHeHuid. Oxcunbl.  Knaccudukanus  OKCHIOB:
cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIC) U HecoseoOpasyromue. HomeHkmaTypa
okcu0B. dU3nyecKkue U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyenue okcuaos.

OcnoBanmst. Kraccupukamuss OCHOBaHMIA: INENOYM ¥ HEPACTBOPHMBIE  OCHOBAHMAL.
Homenknarypa ocHoBaHuil. @u3nyeckue M XHMHYECKUE CBOWCTBA OcHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnorsl. Knaccudukanust kucnor. Homenxiatypa kucinor. dusnyeckne U XUMHUYECKHE
cBorictBa KUcnoT. Psan akruBHoctu metauioB H. H. bekerosa. [lonmyduenue Kucior.

Conu. Homenkiarypa coseil. dusznueckue U XuMHU4eckue cBoicTBa cosieid. [lomyduenue conen.

['eneTnyeckas CBSI3b MEXKIy KJ1acCaMH HEOPraHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OMpe/eNiCeHHE COJEepKaHUs KHUCIOpoJa B BO3AyXe, IOJydeHHE, COOHMpaHHe,
pacrmo3HaBaHHE€ W M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOJEHUE B3aUMOJICHCTBUSL BEILECTB C
KHCIIOPOJIOM U YCJOBHSI BO3HMKHOBEHMSI W TpEKpalleHus TopeHus (moxapa), O3HAKOMIIEHHE C
oOpa3lamMu OKCHJIOB U OMKMCAHHUE WX CBOWCTB, MOJyueHUE, COOMpaHue, paclio3HaBaHUE U U3YyYCHUE
CBOHMCTB BojJOpoaa (ropeHue), B3aumojeicTtBue Bomopona c¢ okcumom wmemu () (Bo3moxkHO
WCIOJB30BAaHNE BHICOMATEPUANIOB), HAOIMIOZACHHWE OOpPAa3lOB BEIIECTB KOJMYECTBOM | MOIb,
HCCIIeIOBaHHE OCOOEHHOCTEN PAaCTBOPEHUS BEILIECTB C PAa3IMYHON PACTBOPHUMOCTHIO, TPUTOTOBJICHHE
pacTBOPOB C ONpPENEIEHHON MAcCOBOM J10JIE pacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJBI C
MeTaJljlaMu (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHHUE BUAEOMATEPUAIIOB), UCCIIEIOBAaHUE
00pa3loB HEOPraHWYECKHUX BEIIECTB pPAa3IMYHBIX KJIACCOB, HAONIOJICHHE HM3MEHEHHUS OKPAaCKU
WHIMKATOPOB B pacTBOpax KHUCIOT U IIeNoueH, u3ydeHue B3aumojencTBus okcuaa meau () c
pacTBOPOM CEpPHOM KHCIIOTBHI, KHCIOT C MeETajulaMH, pEeaklUWil HeWTpalnu3aluuu, IOJy4YCHHE
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO0 MeTajlla APYTMM M3 pacTBOpa COJIM, PELICHHE
9KCIIEPUMEHTAIIBHBIX 33a4 10 TeMe «BakHelne Ki1acchl HEOPraHMUECKUX COSTUHEHUI.

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema xumuyeckux diementon /1. H.
Menpnesieesa. CTpoeHHe aTOMOB. XMMHYECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peakumuu

[lepBble MONBITKM KiIacCU(PUKAUM XMMHUYECKHUX 3JIeMEHTOB. lIoHATHE O rpynmax CXOTHBIX
3JIEMEHTOB (ILEJIIOYHBIE U IEJI0YHO3EMENIbHbIE METaJUIbl, TaJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3ytoT aM(pOTepHbIE OKCU/IbI U THIPOKCH/IBI.

[Iepnonnueckuit 3akoH. Ileprnoanueckas cucrema xumuueckux anemeHToB 1. 1. Menneneesa.
Kopotkonepuoanas u niuHHONepuoaHast popmsl [leproauueckoi cucTeMbl XUMHUUECKHUX JIEMEHTOB
J. U. Menneneesa. Ilepuonsl u rpynnsl. DU3HYECKUN CMBICT IOPSIAKOBOTO HOMEpA, HOMEPOB
IIepHoJa U rPyMIbl DJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHbIX siiep. M3otomnbl. DnaekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00010ueK aTOMOB TepBhIX 20 XUMUYECKUX ieMeHTOB [lepuoaudeckoii cuctemsr J{. . Menneneena.
XapakTepucTuKa XMMHUYECKOTO JIEMEHTAa II0 €ro nosioxkeHuro B Ilepmonmueckoit cucreme [I. M.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHHS pajuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJTMYEeCKUX CBOMCTB IO TPYIIaM U MEePUOJIaM.

3nauenue [lepuonnueckoro 3akoHa u Ileproguueckoi CUCTEMBI XUMHUYECKUX JJIEMEHTOB AJIs
pa3BuTUA HayKu U npakTtuku. [. . Mennenees — yu4€HbIN U TpakIaHNH.

Xumudaeckas cBsi3b. KoBasieHTHas1 (MOMsIpHAs ¥ HETIOJISIPHAs) CBSA3h. DJIEKTPOOTPUIIATETLHOCTh
XUMHUYECKUX 3JIeMeHTOB. FlOHHas CBS3b.



Crenenp oxucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakunu. [Ipouecchl okucineHus u
BOCCTaHOBJIEHMS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

n3yueHne o0pa3lioB BEUIECTB METAJUIOB U HEMETAJIJIOB, B3aMMOAEHCTBHE THAPOKCHIA LIUHKA C
pacTBOpamMu KHMCIIOT M IIEJI0YEH, IIPOBEICHUE ONBITOB, WILTIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTENBHO-
BOCCTAaHOBUTENbHBIX pEaKLUi (TOpEeHUE, peakliuu pa3yioKeHUs, COSTUHEHMS).

Meosicnpeomemmnvwie ceasu

Peanuszanus MeXNnpeaMETHBIX CBA3EH MPU U3YYEHUN XMMHU B 8 KJIACCE OCYILIECTBIISIETCS Yepe3
UCIOJB30BaHME KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX NOHATHH, TaK W TOHSITHH, SBISIOUINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOuire ecTeCTBEHHO-HAY4HbIE MOHATHUA: HAay4yHbIH (hakT, TUIOTE3a, TEOpHs, 3aKOH, aHAJM3,
CHHTE3, KJIaccu(uKalus, NepuoANYHOCTb, HaOIIOJCHUE, SKCIIEPUMEHT, MOACIUPOBaHHUE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE.

®dusuka: wmarepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJ, H30TOIbI,
palMOaKTUBHOCTb, MOJIEKYIIA, JIEKTPUYECKUH 3apsij, BEIIECTBO, T€NI0, 00BEM, arperaTHOE COCTOSTHUE
BEIIIECTBA, ra3, pU3MuecKue BeIUUNHbI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUTaHeThl, 3BE3/1bl1, COJIHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIBI, TOPHBIE MOPOJIBI, TOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTtBo 1 XUMHYeECKasl peaKust

IIepnonnueckuit 3akoH. Ileprnoaunyeckas cucrema xumuyeckux siaemeHToB . M. Menneneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, KaJIds, KaJbLUsid M HMX COCIMHEHUN B COOTBETCTBUU C IIOJIOXKCHHEM DJIEMEHTOB B
Ileproguyeckoii cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3M. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUJ1a XMMUUECKOH CBSI3U.

Knaccugukaius 1 HOMEHKIaTypa HEOpraHMYeCKUX BEIIeCcTB. XMMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCSL K pa3IU4HbIM KJIaccaM HEOPraHWYECKUX COCIMHEHUM, TEHETHYecKas CBs3b
HEOpPraHMYECKUX BEIIECTB.

Krnaccudpukanys XMMHUYECKHMX peaklMid MO pa3iuYHbIM IpHU3HaKaM ([0 YHMCIy M COCTaBy
Y4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(h(}EKTy, 0 U3MEHEHUIO CTENEeHEH OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB, [0 00PaTHMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- M SHA0TEPMHUECKHUE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[TonsiTe o ckopocth xumuueckod peakuuu. lloHsaTne 006 0OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHsIx peakuusx. Ilondarue o xaranmse.
IlonsaTe 0 XMMHUYECKOM paBHOBecUU. PaKTOPBI, BIUAIOIINE HA CKOPOCTb XMUMUYECKOW PEAKIMU U
MI0JIO)KEHHE XMMHUYECKOTO paBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU, JJIEKTPOHHBIM  OajaHC  OKHUCIHUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBleHHE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOIb30BaHUEM METO0/1a SJIEKTPOHHOTO OanaHca.

Teopust >MEKTPOTUTHUECKON AMCCOLHUAIMM. ODIEKTPOJIUTHI W HEANEKTPoJIuThl. KaTnowsl,
aHMOHBI. MexaHu3M JIHMCCOLMALMY BEHIECTB C PA3JIMYHBIMU BHUJAMH XUMHUYecKoW cBsA3H. CTeneHb
mucconranui. CUIIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiium noHHOro oOMeHa. YCJOBUS NMPOTEKaHUs peaKkIMid HOHHOrO OOMEHa, MOJHBbIE U
COKpallléHHbIE HMOHHBIE ypaBHEHMs peakuuii. CBONCTBA KHCJIOT, OCHOBAaHMN M COJEH B CBETE
MIPEACTABICHUI 00 AIEKTPOIUTHIECKON aucconnanun. KadecTBeHHbIE peakiuy Ha HOHBI. [loHsTHE O
TUAPOIIU3E COJIEH.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICISIMU KPUCTAIUTMYECKUX PEIIETOK HEOPraHMUECKUX BEIIECTB — METAJIIOB
U HeMmeTauloB (rpadura W anamasa), CIOXKHBIX BEHIECTB (XJOpUIa HATPHs), HCCICIOBAHUE
3aBHCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMU OT BO3ACHCTBUS Pa3JINYHbIX (DAKTOPOB, UCCIICIOBAHUE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, IIpOLlEcCa IUCCOLMALMU KHUCIOT, ILIEJIOYEed U coyer
(BO3MOXKHO HCIIOJIb30BAaHHE BUEO MAaTEPHATIOB), TPOBEICHUE OIBITOB, HIUTIOCTPUPYIOLINX MPU3HAKU
IIPOTEKaHMs peakii HOHHOro oOMeHa (0Opa3oBaHue ocajiKa, BbICIIEHUE Ta3a, 00pa3oBaHUE BOJIbI),
OIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue,
peaKkIMM PpasJOKEeHUs, COCTUHEHHUsS), DPACIO3HABAHUE HEOPraHMYECKUX BEIIECTB C IMOMOIIBIO
KayeCTBEHHBIX PEaKIIMii Ha HOHBI, pEIICHHE SKCIICPUMEHTAIBHBIX 33/1a4.

HemeTtasuibl U UX COeJUHEHUS

OOwiast xapakTepucTUKa rajsoreHoB. OcoOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpPHbIE CTENEHU
okucnenus. CTpoeHne U (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XHMHUYECKHE
CBOWCTBA Ha MpHUMEpe XJopa (B3aMMOACHUCTBHE C METaJUIaMH, HEMETaUIaMH, IIEJI0YaMH).
XnopoBogopoa. ConsiHast KUCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJydeHUEe, NpuMeHeHue. [leiicTBue
XJIOpa W XJIOPOBOJOPOJA HAa OpraHu3M 4ejoBeKa. BakHelliue XJIOpuAbl M UX HaXOXKICHUE B
IIpUPOJIE.

OOmast xapakrepuctuka dimeMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTereHH okucieHus. CtpoeHuMe W (U3NYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPOINHbIE MOJU(PUKALIUN KUCIOpOJa U cepbl. XMMUUYECKHE CBOWCTBA CEPBI.
CepoBoniopofi, cTpoeHue, pu3ndeckue U XuMuueckue cBoiictBa. OKCHIbI cepbl KaK NpeACcTaBUTENN
KHCIOTHBIX OKcHIoB. CepHas KucioTa, (U3MYeCKHe M XHMHUYECKHE CBOicTBa (0oOmime Kak
MPEJCTaBUTENS KJIacCa KHUCIIOT M CIEeHU(PHUECKUE). XUMHUECKUE pPEaKIWH, JIeKAI[Me B OCHOBE
IIPOMBIIIICHHOTO cloco0a MosydyeHus: cepHoil kucnoTsl. IIpumenenue cepHoit kuciotel. Comiu
CEepHON KMCJIOThI, KadyecTBEHHasl peakius Ha cyibpaT-uoH. HaxoxaeHue cepbl U €€ coelMHEHUN B
npupoje. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpebl COSTUHEHUSIMHU Cepbl (KUCIOTHBIC TOKIH,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmast xapaktepuctuka 3neMeHTOoB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE€ CTENIEHH OKHCIEHMS. A30T, paclipoCTpaHEHHE B MpHpoJie, (PU3NYecKre U XUMHUYECKHE
cBoiictBa. KpyroBopor aszora B mpupoje. AMMHUak, ero (u3NYeCKue M XUMHUYECKHE CBOMCTBa,
noirydeHne u npumeHenne. Coim aMMOHHUS, X (PU3NYECKHE U XMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KayecTBeHHast peakiys Ha HMOHBI aMMOHHMA. A30THas KHUCJIOTa, €€ MoJydyeHHe, (QU3UdecKue U
XMMHUYEeCKHe CBoMcTBa (00lIMe Kak MpeAcTaBUTENs Kilacca KHUCIOT U CrHeuu(puyecKue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE MHUHEpAIbHBIX YAOOpeHHH. XUMHYECKOoe
3arps3HEHUE OKPY)KAIOUIeH Cpeabl COSNMHEHUSIMHU a30Ta (KUCIOTHBIE JOXK/IHU, 3arpsS3HeHNE BO3IyXa,
mouBbl U BoAo&MOB). Docdop, amnorponnsie Moaudpukanuu Gochopa, pusndeckre u XUMUIECKUE
cBoiictBa. Oxcun ¢ochopa (V) u dochopHas kucinora, pu3nyeckrMe MU XUMHUUYECKUE CBOWCTBA,
nosydenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATIBHBIX YIOOPEHUH.

O6mass xapakrtepuctuka 3iemMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKUCIIEHUS. YTIEpoJ, aJUIOTPONHbIe MOJM(HKALNU, PACIPOCTPAHEHHE B
npupoje, GpU3NUecKue M XUMHUYecKhe cBoicTBa. Ancopbuus. KpyroBopoT yriepoga B NpHpoJE.
Oxcunpl yriaepona, ux (u3uyeckre W XUMHUYECKHE CBOMCTBA, JCHCTBHE HAa JKUBBIE OPTaHU3MBI,
MOJy4YeHHe W MpPUMEHEHHe. DJKOJOrMYeCKHe MpoOJIeMbl, CBs3aHHBbIe ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a II100aJbHOTO MOTEIJICHUs KiIuMarta, TapHUKOBbIH 3¢ dekt. YrompHas KucaoTa U e€ Coi,
ux (uznueckne U XMMHUYECKHE CBOWMCTBA, MOJy4YeHHE M NpuMeHeHHe. KauecTBeHHas peakius Ha
kapOoHaT-moHBL. Mcmonb30Banne kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIUICHHOCTH U CEITBCKOM
XO35HCTBE.



[lepBoHauanbHble MOHATHS 00 OpPraHWYECKMX BEIIECTBAX KaK O COCOMHEHHUSX YIiepoja
(MeraH, 3TaH, 3TUJIEH, ALETUJIEH, 3TAHOJ, TJULEPUH, YKCYCHas KucioTa). [IpuponHble HCTOUHUKH
YTJIEBOJIOPOIOB (yroJib, TPUPOIAHBIA Ta3, He(TH), MPOAYKTHl MX MEepepadOTKu (OEH3UH), UX POJIb B
ObITY M TPOMBIIIIEHHOCTU. [loHSATHE O OMOJOrMYECKM BaXKHBIX BEIIECTBAaX: JXUpax, Oenkax,
yIiaeBoJaX — M MX POJIM B JKU3HM uelOBeKa. MaTepuaabHOE €OUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢pusndeckue 1 XMuMHUUYECKUE CBOMCTBA, MOJIydyeHHe U npumeHenue. CoeJMHeHus
KpeMHHS B mpupoze. O6mme mpeacraBieHus o0 okcuae kpemHus (IV) m KpeMHHUEBOW KHUCIIOTE.
Cunukatel, WX UCHOJb30BaHHWE B OBITY, B NPOMBIIICHHOCTH. BaxHEWIIHe CTpOUTEIbHbIC
MaTepualbl: KEpaMHUKa, CTEeKJIO, IIeMEHT, OeToH, kene300eroH. IIpoGiembr OGe3zomacHOTO
UCIIOJIb30BAaHUS CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM XKU3HU.

Xumuueckuii IKCnepumenm:

u3yueHne oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHOM KHCIIOTBHI, MPOBEACHUE
KayeCTBEHHBIX PEAKIMH Ha XJOPHI-MOHBI M HAOJIOACHWE TMPHU3HAKOB HMX TNPOTEKAHUS, OIIBITHI,
oTpakarolue (U3NYEeCKUe M XUMHUYECKHE CBOICTBAa TaJOr€HOB M HX COCIUHEHHUH (BO3MOXKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C o00pa3uamu XJIOpUIOoB (TalOreHua0B),
O3HAaKOMJIEHHE C oOpasmamMu cepbl MU €€ COoelIMHEHMsIMH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHATIOB),  HAONMIOAGHWE  TMporecca  OOyrfuBaHHMS — caxapa  1OJA  JCHCTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIIOTHI, M3Y4YEHHE XWMHYECKHMX CBOMCTB pa30aBICHHOW CEepHOMU
KHUCJIOTHI, NPOBEJECHUE KAYECTBEHHOM peakUMu Ha Cyiab(paT-uoH M HaONIOJIeHHE INpU3HaKa eé
IIPOTeKaHMs, O3HAKOMJIEHHE C (U3MYECKHMMM CBOiicTBaMu a30Ta, ¢ocdopa M HUX COEAMHEHUH
(BO3MOXXHO HCHOJIB30BAaHWE BHJICOMATEPUANIOB), 00pa3laMu a30THBIX U (ocHOpPHBIX YHOOpEHHIA,
[I0JIy4eHue, coOMpaHue, paclo3HaBaHUE U U3y4yeHUE CBOMCTB aMMHaKa, IPOBEICHNE KaUeCTBEHHbIX
peakiuii Ha HOH aMMOHMS U QochaT-uOH U M3ydeHHE NMPU3HAKOB UX MPOTEKaHMs, B3aUMOJIeHiCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTBI C MEJbl0 (BO3MOXHO HCIIOJIb30BaHHE BHJIEOMATEPUAIIOB),
M3ydeHHe MOJEJeH KPUCTAIUIMYECKHX pPemETOK anmasa, rpaduta, QymiepeHa, O3HAKOMIICHHE C
IIPOLIECCOM  aICOPOLIMU  pAacTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
NPOTHBOra3a, MOJy4Ye€HHE, COOMpaHHe, paclo3HaBaHHE M H3yuYE€HUE CBOWCTB YIJIEKHCIIOTO Tasa,
IIPOBE/ICHUE KAUeCTBEHHBIX peakluil Ha KapOOHAT M CWJIMKAT-MOHBl M M3Y4YE€HUE NPU3HAKOB HUX
MIPOTEKAaHUs, O3HAaKOMJIEHHME C NOPOAYKIMEW CHJIMKATHONM  HPOMBILIUIEHHOCTH, pELICHHE
AKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe «BajkHele HeMeTalIbl U UX COeIUHEHUS ).

Metasbl M X COeIMHECHUS

OOm1ast XapakTepUCTUKA XUMHUUECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX TOJIOKEHUS B
[Iepnonnueckoit cucreme xumuuyeckux dieMeHTOB [[. WM. MenneneeBa M CTpPOEHHsS aTOMOB.
Crpoenune wMetauioB. Mertaminyeckass CBsI3b M MeTa/IM4eckas KpUCTallIMdyeckass pemiérka.
DNEKTPOXUMHUYECKUN PsIl HANPsHKEHUN MeTauioB. Pu3HUecKne U XMMUYECKHE CBOMCTBA METAJIIOB.
OOmme cnocoObl moiy4deHus MeTaioB. IloHATHE O KOpPpO3UM METAUIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIILIEHHOCTH.

[lenouynsle MeTayIbl: MOJIOKEHNE B Ileprognueckoii cucteMe XxumMudeckux aeMeHTos Jl. U.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOXAeHUE B nipupoje. Pusndeckne 1 XMMHUECKUE CBOMCTBA
(Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS W Kanus. [IpruMeHeHue 1enoyHbIX
METAJUIOB U UX COECITMHEHUM.

[IlenoyHo3eMenpHbIE METANIBI MAarHUM M KalbLMW: NosiokeHue B [leproguueckoil cucteme
xumnueckux anemeHtoB JI. . MenneneeBa, CTpoeHHE HMX aTOMOB, HAaxOXICHHE B IPUPOJE.
dusnyueckre ¥ XMMUYECKUE CBOMCTBAa MarHUs U KabIus. BakHelme coeTMHEHUS Kalblus (OKCHII,
TUAPOKCH, coin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.



AmoMuHuii: nonoxenue B llepuoanueckoil cucreme xumuueckux saemeHtoB J[. W
MenpeneeBa, CTpOEHHE aToMa, HaxoxacHue B npupoge. dusznueckue M XMMHYECKHE CBOWCTBA
amoMuHMS. AM(OTEpHbIE CBONCTBA OKCHJIA U TUIPOKCHUIA alTFOMUHHUS.

Keneszo: nonoxenne B [lepronnueckoit cucreMe xumuueckux 3nnemeHToB /1. . Menneneena,
CTpPOEHHME aToMa, HaXOKJEHUE B Ipupoje. Pusnueckue U XMMUYECKHE CBONCTBA kene3a. OKCuapbl,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE C 00pa3llaMHd METaUIOB U CIUIaBOB, UX (PU3MYECKHMMH CBOWCTBAMH, U3y4YCHHE
pe3yIabTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO HCIOJIB30BAHHWE BUAECOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHU/Ia KaJIbLIUsl U HATPUs C BOAOH (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEPUATIOB),
UCCIIEIOBaHNE CBOICTB >KECTKOM BOABI, Ipoliecca TOpEeHHUs djKejae3a B KHUCIOpoAe (BO3MOXKHO
UCIOJIb30BaHUE BUEOMATEPHUAIOB), MPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX pEaKUUN Ha HOHBI:
MarHusi, KaJbliusl, almfoMUHUs, ITuHKa, xene3a (1) u xxenesa (1), meau (1), Habmonenue u onucanue
IIPOLIECCOB OKPAIUMBAHUS IJJAMEHM MOHAMU HATPHS, KaJus U KaJlbliUg (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HCCleI0BaHHE aM(OTEPHBIX CBOWCTB THJIPOKCHAA ATIOMUHHUS M TUAPOKCHIA
LIMHKA, pELICHUE YKCIIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHeillre MeTaibl U UX COCTUHEHUS.

XuMHUS U OKpYKAKOLIas cpeaa

BemectBa u MmaTepuansl B IMOBCEJHEBHOW KM3HU YelOBeKa. be3onmacHoe HUCIOJb30BaHUE
BELIECTB U XUMUYECKUX peakuuii B ObITy. [lepBas moMoIb Npu XUMHUYECKHX 05KOT'aX U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKalollell cpeabl (MpeaenbHas AOMycTHMas KOHICHTpAaIus
Benlects, ganee — [1JIK). Ponb Xxumuu B pemieHnu 3K0I0THYeCKUX MPooIieM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3LoB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJLJIOB, IOJIMMEPHBIE MaTepUabl).

Mescnpeomemmnuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHUH XUMHH B 9 Kilacce OCYILECTBIISIETCS Yepes
WCIOJB30BaHME KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX TNOHSATHHA, TaK W TOHITUH, SBISIOMIAXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSATHS: HAy4YHBIA (DaKT, TUMOTE3a, 3aKOH, TEOPHsl, aHAJH3,
CHHTE3, KJlaccu(uKaus, NepuoANYHOCTh, Ha0II0JeHUE, SKCIIEPUMEHT, MOAECTUPOBaHNE, U3MEPEHHE,
MO/JIETIb, SIBJIEHNE, TApPHUKOBBIN 3D PEKT, TEXHOIOTUsl, MaTEPHAIIBI.

®dusuka: wmarepusi, aToM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIWA, H30TOIbI,
PaaO0aKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUH 3apsijl, IPOBOJHUKU, MOJYIPOBOJHUKH, TUIIEKTPUKH,
(OTO37IEMEHT, BEIIECTBO, TENO, OO0BEM, arperaTHOe COCTOSIHME BEIecTBa, Tra3, pacTBOD,
PacTBOPUMOCTD, KpUCTAJNINYECKas peléTKa, CIIaBbl, (PU3NUYECKHE BEIMYUHBI, €IUHUIBI U3MEPEHHUS,
KOCMHUY€ECKO€ IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢Qotocunres, npixaHue, Ouocepa, sKOcHCTEMa, MHHEpaJbHbIE YHAO0OpEeHHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBbIE MOPOJbI, MOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE Pe3yabTaThl OCBOCHHS IPOrPaMMbl  OCHOBHOTO 0OIIero oOpa3zoBaHUs
JOCTUTAIOTCS B XOJi¢ OOy4YeHUS XMMHH B €IMHCTBE y4eOHOW W BOCHHUTATEIHHOW IEATEIHLHOCTH B
COOTBETCTBUM C TPATUIUOHHBIMU POCCUHUCKUMHU COIMOKYJIBTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSAMH, NPUHATHIMH B OOIIECTBE MpaBUIaMH U HOPMaMu TIOBEJEHUS M CIIOCOOCTBYIOT
IporeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLTUATTM3AIIUH 00YUJaIOIINXCS.

JIMYHOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMO} MO3UTHBHBIX LIEHHOCTHBIX OPUEHTAIMI U pacIIMpPEHHE ONbITa ACSITEILHOCTU HA €€ OCHOBE,
B TOM YHCJIE B YaCTHU:

1) naTpuoTHYECKOro BOCIUTAHUS:

[[EHHOCTHOTO OTHOIICHHUS K OTCUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H HAyYHOMY
HACJIEIUI0, TOHUMAHHUS 3HAUEHUS XUMUYECKOW HAyKu B JKM3HH COBPEMEHHOro oOIIecTBa,
CIIOCOOHOCTH BJaJIeTh JOCTOBEpHON HH(pOpManueld O NEepeqoBBIX AOCTHKEHHUSIX U OTKPBITUSIX
MHPOBOH ¥ OTEYECTBEHHON XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpa U
o011ecTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MPEJICTABICHUS] O COLHUAIBHBIX HOPMAaxX M TMpaBWIaX MEXIMYHOCTHBIX OTHOILIEHUH B
KOJUICKTHBE, KOMMYHHKATHBHOM KOMIICTCHTHOCTH B 00IIECCTBEHHO MIOJIC3HOM,
y4eOHOMCCIICIOBATEILCKOW, TBOPYECKOM H  JOPYTHX BHAAX JCSITEIBHOCTH, TOTOBHOCTH K
pa3HoOOOpa3HON COBMECTHOM JAEATEIbHOCTH NPU BBHIMOJHEHHHM Y4eOHBIX, MMO3HABATEIbHBIX 3a/ad,
BBITIOTHEHUH XUMHUYECKUX OKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX TPOEKTOB, CTPEMJICHHS K
B3aMMOITIOHMMAHHUIO W B3aUMOIIOMOIIM B TIPOILECCE ATOW Y4EOHOH IEeATCIHHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJICHUE M TIOCTYIKH CBOWX TOBAPUIICH C MO3UIIMU HPABCTBEHHBIX W MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHIA MOCTYITKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJCTABIICHUS O BEIIECTBE H XUMUYECCKON PEaAKIINH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyYKH W COCTABISIONIME OCHOBY JUIS TIOHUMAaHUS CYIIHOCTH
HAyYHOW KapTUHBI MHpa, MPEACTAaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHs TMPHPOJBI,
B3aMMOCBS3SX YEIOBEKA C IPUPOTHOM CPeloi, O pOJIM XMMHH B MIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MMO3HABATEIFHBIE MOTHBBI, HAIPABJICHHBIC Ha TOJyY€HHWE HOBBIX 3HAHWHA TI0 XHUMUH,
HEeoOXoMuMBbIe JUISI OOBSCHEHHS HAONIOJAEMBIX TIPOIECCOB W SIBJICHHMA, I103HABATEIBHOM,
MH()OPMAIIMOHHONW M YHUTATENbCKOW KYIBTYpBI, B TOM YHCIIE HABBIKOB CaMOCTOSITENILHON PabOThI C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JHUTEpPATypoHd, JOCTYIHBIMH TEXHHUUYECKUMHU CPEACTBAMHU
WH()OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOyYEeHHIO M TI03HAHMIO, JF0OO03HATEIHLHOCTh, TOTOBHOCTH W CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M HCCIIENOBATENBLCKON EATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpPaBJIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) opMupOBaHHUS KYJIbTYPbI 310POBbS:

OCO3HaHWE [IEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIECHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3/10pOBBI 00pa3 KU3HU, OCO3HAHKE MOCEACTBUN M HENMPUATHE BPEIHBIX MPUBBIYEK (YIOTpeOIeHus
QJIKOTOJIsl, HAPKOTHUKOB, KYypEeHHs), HEOOXOTUMOCTH COONIOJCHUS TMpPaBHII OE30MACHOCTH TIPH
oOpallleHuu ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS:
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MHTEpPEC K MPAKTUYECKOMY H3YUEHHUIO MpodeccHii U TpyAa pa3iIMyHOrO poja, YBaKEHHE K
TPYLy U Pe3yJIbTaTaM TPYAOBOU IEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HaHUI 10 XMMHHU, OCO3HAHHBII BBIOOP MHIMBUAYAIBHOW TPAEKTOPUHN MPOAOIIKEHHS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTM K XHUMHH, OOILECTBEHHBIX WHTEPECOB M
noTpeOHOCTEH, yClemHoi npodecCHoHaIbHONW AEATENbHOCTH U Pa3BUTHS HEOOXOIMMBIX yMEHU,
TOTOBHOCTD a/IalITUPOBATHCS B MPOPECCHOHATBHOM Cpe/ie;

6) IK0JIOTHYECKOT0 BOCTIUTAHUSA:

9KOJIOTUYECKU 11eJ1ecO00pa3HOe OTHOLIEHUE K IMPHPOJIE KaK MCTOYHUKY XKHM3HM Ha 3eMile,
OCHOBE €€ CyIIECTBOBAaHMs, NOHHMMAaHHE LEHHOCTH 3I0pOBOr0 M 0Oe30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DPM3NYECKOMY M MCUXUYECKOMY 37I0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOJICHUs NpaBUJl O€30MacHOr0 IMOBEIEHUS IpHU paboTe C BEIIEeCTBAMM, a TAKKE B
CUTYalLUsIX, YTPOXKAIOIUX 310POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH MPUMEHSATHh 3HAHUS, MOJy4aeMble IPU M3YYCHUU XUMHH, ISl PElICHHs 3ajad,
CBA3AHHBIX C OKpYXKaroLeH PUPOIHON CPENOH, I MOBBIILIEHUS YPOBHS SKOJIOTMYECKON KYJIbTYpHI,
OCO3HaHMA IJI00AIBHOIO XapakTepa 3KOJOIMYECKHX MpoOJeM M MyTed UX PeIleHHs MOCPEICTBOM
METOJI0OB XMMHH, 3KOJOTMYECKOI0 MBIIUICHUS, YMEHHUS PYKOBOACTBOBATHCSA MM B IIO3HABATEIIBHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAUYUMBIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsl OOIIeHAayYHble MOHATHS (3aKOH, TEOpHUs, NPUHLMI, THIoTe3a, (akr, cucrema,
IpoIecC, SKCHEPUMEHT M JAPYroe.), KOTOpPbIe MCIOB3YIOTCSd B €CTECTBEHHO-HAy4YHbBIX Y4EOHBIX
IpeaMeTax W TO3BOJISIIOT Ha OCHOBE 3HAHWK W3 ATHX NPEAMETOB (HOPMHUPOBATH IMPEICTABICHHE O
LIEJIOCTHOM HAay4YHOM KapTUHE MHUpa, U YHUBEpCalbHble Yy4YeOHblE AeHCTBUs (IIO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PEryJIiTUBHBIE), KOTOpble o00ecrnednBaoT (HOpPMUPOBAHHME TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO YUEOHON JEATEIbHOCTH.

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble JJornyeckue AeicTBHA:

YMEHUS UCIOJIB30BaTh MPUEMBI JIOTHUECKOTO MBILIJICHUS IIPY OCBOCHUM 3HAHUM: PACKPBIBATH
CMBICII XUMHUYECKUX MOHATUH (BBIIENATh UX XapaKTepHbIC MPU3HAKH, YCTAHABINBATh B3aUMOCBS3b C
JIPYTUMH TOHSTHUSIMM), MCIIONB30BAaTh MOHATHUS Ui OOBSCHEHHUS OTIENbHBIX (DaKTOB M SIBICHUH,
BBIOMpATh OCHOBAHUS M KPUTEPUM Ul KJIACCU(PUKALMKA XMUMHYECKHUX BEIIECTB U XUMHUYECKUX
peakIMii, yCcTaHaBIMBATh NMPUUYMHHO-CIIEACTBEHHBIE CBA3M MEXAY OOBEKTaMH H3YyU€HHsI, CTPOUThH
JIOTHYECKUE pPACCYKICHUS (MHIYKTUBHBIC, NEAYKTHBHbBIC, IO AaHAJOIMM), JelaTh BBIBOJIBI U
3aKJIIOYEHUS;

YMEHHE TPUMEHATh B IMPOLECCe MO3HaHWUsI MOHATUA (IIPEIMETHbIE U METaNpEJAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENU, MHCIOIb3yeMble B XHMMHUH, MpeoOpa3oBbIBaTh HIMPOKO
IpPUMEHSIEMbIE B XMMHUHU MOJIEIbHbIE MPEICTABICHUS — XMMHUYECKMHA 3HAK (CHMBOJ 3JIEMEHTA),
XuMHueckas Gopmysa U ypaBHEHUE XMMHUECKON peaKIMK — MPU PEelIeHUH y4eOHO-TI03HaBaTEeIbHbIX
3a/1a4, ¢ y4€TOM 3THX MOJEJIbHBIX NPEICTABICHUN BBIABIIATh U XapaKTEPU30BATH CYLIECTBEHHBIC
MPU3HAKH U3y4aeMbIX 00bEKTOB — XMMHYECKHX BELIECTB U XUMUYECKHUX PEAKLIUH, BBISBIATH 00IIUe
3aKOHOMEPHOCTH, INPUYMHHO-CICJCTBEHHBIE CBSI3M M IIPOTUBOpPEYMS B H3Y4aeMbIX IIpoLeccax U
SIBJICHUSIX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHUE UCIIOJIb30BATh II0CTABIECHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA II03HAHUSA, A TAK)KE B
KayecTBE OCHOBBI i (POPMHUPOBAHUS THIOTE3bl 1O IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

MpUOOpETEeHUE OMbITa 10 IUIAHWPOBAHUIO, OpPraHU3alMd M TMPOBEACHUIO YYEHHUYECKUX

OKCIICPUMCHTOB, YMCHHC Ha6J'IIO,Z[aTB 3a XO0JIOM IIponecca, CaMOCTOATCIbHO INMPOTHO3UPOBATH C€ro
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pe3ynbrat, (GopMyaHpoBaTh OOOOIICHHWS W BBIBOJALI IO pE3yJlbTaTaM IPOBEACHHOTO OIBITA,
WCCJICIOBAHMS, COCTABIIATH OTUET O MPOJIEIIaHHOM paboTe.

Pa6ora ¢ nundopmanmeii:

yMEHHE BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO PA3TUYHBIX BUIOB U
dbopM mpencTaBieHUs, IMOMy4yaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSpHAs JIUTepaTypa
XUMHUYECKOTO COJEpXKaHMS, CIPAaBOYHBIE MOCOOMs, pecypchl VMHTepHeTa), KpUTHUECKH OLICHUBAThH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yMEHHE MPUMEHSATh pa3iMyHble METOJAbI U 3allpoChl MpPU IMOMCKE U 0oTOOpe MHpOpMalUUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJAMMBIX JJIsS BBIMOJHEHUS Y4eOHBIX M IMMO3HABATEIHHBIX 337a4
ONpeAeNEHHOr0 THUIA, NPUOOPETEHHE OmNbiTa B OOJACTH WCIONB30BAHMS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJCHHE KyJIbTYpPOH AaKTUBHOTO HCIOJIb30BAHUS Pa3TUUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEJIbHO BEIOUPATh ONTUMANIBHYIO (pOpMy MpeacTaBieHus HHGOpMauu
U WUTIOCTPUPOBATh pelIaeMble 33Ja4l HECIOXKHBIMU CXEMaMH, JAUarpaMMaMu, JpYyruMu (hopMamu
rpaduKu U UX KOMOUHAIUSAMU;

YMEHHE HCIIOJIb30BaTh W AaHAJIM3UpPOBATh B Ipoliecce Y4eOHON U HccCiel0BaTeNIbCKOU
JEeSTeIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOIO X034iCTBAa U TPAHCIIOPTa Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CpeIbl.

KoMMyHuKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHMS 33/1aBaTh BOTPOCHI (B XOJIe ITuaiora U (Wiu) JUCKYCCHUHU) IO CYIIECTBY 00CYXIaeMoi
TeMbI, (GOPMYITHPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO BHITIOJHEHHSI IPEATIOKEHHON 3a/1a4;

YMEHHUSI TPEJCTABIATh MOJIYyYCHHBIE PE3yJIbTaThl MO3HABATEILHON NIEATENBHOCTH B YCTHBIX U
IIMCbMEHHBIX TEKCTaX; AeJaTh IPE3EHTALNIO PE3YIbTATOB BBITOJHEHUS XUMHUUECKOIO SKCIIEpUMEHTA
(JtabopaToOpHOTrO OMBITa, JIAOOPATOPHOW PabOTHI MO HMCCICIOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
MIPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW I103HABaTEIbHOW U
HCCIIEIOBATENBCKON ACATEIBHOCTH IPU PEUICHUH BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE y4€Ta OOIInX
WHTEPECOB W COIIACOBAHUS TO3MIMKA (0OCYXKIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI,
KOOPJAMHALINS COBMECTHBIX JIE€HCTBUM, ONpEIeNIEHNe KPUTEPUEB MO OIIEHKE KaueCcTBa BBINOJIHEHHON
paloThI U ApyTHE).

PeryasitTuBHbIe yHUBepPcaJIbHbIE YUeOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSITENIbHO ONPEAeNATh LEeNu JesSTeNIbHOCTH, [JIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESITENHLHOCTh, BEIOMpATh Haubosee
s eKTHBHBIE CIIOCOOBI pelieHHs] Y4eOHbIX U TO3HABATENbHBIX 3a]a4, CAMOCTOSTENIbHO COCTABIISITh
WM KOPPEKTHPOBATh IPEIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBIIOJHEHHH 3aJaHUM C y4ETOM
MIOJIyY€HUs HOBBIX 3HAaHUM OO0 U3ydyaeMbIX OOBEKTaX — BEIIECTBAX M peaKUUsiX, OLEHUBATh
COOTBETCTBHUE MOJYUYEHHOI'O PE3YJIbTATa 3asIBJICHHOM 11€JIM, YMEHHE UCIIO0Nb30BATh U aHAIM3UPOBATh
KOHTEKCTBI, IPEJIaraeMble€ B YCIOBUU 33JIaHUM.

MNPEIMETHBIE PE3YJBbTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO 00S3aTENILHOTO  COJEpKaHus,
YCTaHOBJICHHOTO JaHHOW  ¢efepanbHOM  pabouell  mporpaMMoOi, BBIAENSIOT:  OCBOCHHBIE
00y4aroIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBHM, crienupuiecKue A IpeaMeTHON
ob0nact «XHUMHSI», BHABI JIE€ATEIHHOCTH IO TOJYYEHHIO HOBOTO 3HAHHWA, €r0 HMHTEPIpeTaluH,
npeoOpa3oBaHMIO U IPUMEHEHHUIO B PA3JINYHBIX YI€OHBIX U HOBBIX CHTYAITHAX.

K xonmy oOyuenuss B 8 Kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE IOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
® PACKpPBIBATH CMBICI OCHOBHBIX XUMHYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMHUUYECKUH DJIEMEHT,

IIPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, CMECH (OJTHOPOAHASI U HEOJHOPOAHAs), BAJIECHTHOCTb,
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OTHOCHUTEJIbHAS aTOMHAsl ¥ MOJIEKYJIIpHasi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBast 101l XUMUYECKOT0 JI€MEHTa B COSJMHEHNH, MOJIIPHBII 00BEM, OKCH L,
KHCJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIICHUS, XMMHYECKas
peakiysl, Kaaccu(puKaus peakiyii: peakiiuyu COeANHEHMs], PEaKIIUU Pa3IoKEHUs, PeaKIuH
3aMeIIeHus], peakuu 00MeHa, IK30- U YJHIOTEPMUYECKHUE PEAKLINH, TEIUIOBOU APPEKT peaKIuH,
SIIPO aTOMa, AJIEKTPOHHBIN CJION aToma, aTOMHas OpOUTallb, painyC aTOMa, XUMUYECKast CBSI3b,
IIOJIApHAs ¥ HENOJIIpHAsi KOBAJICHTHAs CBs3b, MOHHAS CBA3b, HOH, KATMOH, aHUOH, PacTBOp,
MaccoBas J10JIs1 BellecTBa (IIPOLIEHTHAs! KOHLEHTpAlMs) B pPacTBOPE;

WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IPUMEHSATH 3TU NOHATHS IIPU
OIMCAaHUU BELIECTB U UX NIPEBPALLEHUM;

UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY Il COCTaBJIEHUS! (JOPMYJI BEIIECTB U YPaBHEHUH
XUMHMYECKHUX PEaKLIM;

OIpEeNIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX, CTEIIEHb OKUCIIEHUS
9JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, IPHUHAICKHOCTD BEIIECTB K OMPEaeIEHHOMY Kilaccy
coeAnHeHui 1o Gpopmynam, BUJ XUMHUUECKOH CBA3M (KOBAJICHTHAS M MOHHAS) B HEOPTaHMYECKUX
COCIMHEHUSX;

packpsiBaTh cMbici [lepuonnueckoro 3akona J[. . MenaeneeBa: 1eMOHCTpUPOBATh TIOHUMAaHUE
MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX ITOJIOXKECHHUS B
Ileproguyeckoit cucreMe, 3aKOHOB COXPaHEHUs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;

OIUCBIBATh U XapaKTepu3oBaTh TabauuHyro popmy [leproandeckoit cucTeMbl XUMHUUECKUX
9JIEMEHTOB: Pa3iIMyuaTh MOHITHA «TJIaBHAs moArpynna (A-rpynma)» u «mobdouyHas noarpymmna (b-
TPYIIa)», Majlble U OOJIBIINE TEPHO/IBI, COOTHOCHTH 0003HAYSHHS, KOTOPBIE UMEIOTCS B TaOJIHIIe
«Ilepunonnyeckas cucreMa xumudeckux 3nemeHToB /1. . Menneneesay ¢ 4MCI0BBIMU
XapaKTepUCTUKAMU CTPOECHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi sipa, ol1iee
YKCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJ1accu(UIUpPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHMUECKUE BEILECTBA, XMMUYECKHE PEAKLIUU
(M0 uMCITy ¥ COCTaBY yYacTBYIOLIMX B PEAKLIUU BEIIECTB, MO TEIIOBOMY 3D (PEKTY);
XapaKkTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KI1ACCOB,
MOATBEP:K/1asi ONMCAHNE IPUMEPaMH MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX
XUMHUYECKHUX PEAKIIN;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTAaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUM B Pa3JIMYHBIX YCIOBUSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIO
XMUMHUYECKOI0 3JIEMEHTA 10 GOpMyJie COeMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

IIPUMEHSTh OCHOBHBIE ONEPALIMH MBICIUTENBHOMN NEATENbHOCTH — aHAIU3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CUCTEMATH3AINIO, KIIACCU(UKAIIHIO, BBISIBJICHUE TPUUYUHHO-CIIEICTBEHHBIX CBSI3eH
— N1l U3y4EHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKIIUIl, €CTECTBEHHO-HAYyYHbIE METO/IbI
MO3HaHUs — HAOJI0IeHUe, U3MEPEHNE, MOJIETTMPOBAHUE, SKCIIEPUMEHT (peasIbHbINA U
MBICJICHHBIN );

CJIeZIOBATh MpaBHJIaM I0JIb30BAaHUS XUMHUYECKON TOCY 10U U TaOOpaTOPHBIM 000pY0BaHUEM, A
TaKXke MpaBuIaM 0OpaleHHs C BEIECTBAMU B COOTBETCTBUH ¢ MHCTPYKLUSMHU 10 BHITIOJTHEHUIO
71a00PaTOPHBIX XUMUUECKHX OIBITOB IO MOJTYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEUIECTB
(BoIOpO/Ia M KUCIOPO/a), IPUTOTOBIEHUIO PACTBOPOB C OIpeeIEHHON MacCOBOM J101ei
PacTBOPEHHOTO BELIECTBA, IJIAHUPOBATh U IPOBOAUTH XUMUYECKHE SKCIIEPUMEHTBHI 110
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pacrno3HaBaHHUIO PacTBOPOB IIEJIOUYEN U KUCIIOT C TOMOLIbI0 HHAUKATOPOB (JIAKMYC,
¢beHondTasenH, METUIOPAHXK U APYTHE).

K koH11y 00y4eHus B 9 kijiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OO YHAFOIITNXCSI YMEHUM:
PacKpbIBaTh CMbBICII OCHOBHBIX XMMUYECKHUX MOHATHNA: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, IIPOCTOE BEIECTBO, CJIOXKHOE BEIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCIIEHUSI, XMMUUECKasl PEaKusl, XUMUYECKas CBA3b,
TeTI0BOH 3(pPeKT peakunu, MoJib, MOJISPHBIN 00BEM, PACTBOP, SJICKTPOIUTHI, HEAIEKTPOIHTHI,
UIEKTPOIUTUYECKAs AUCCOLMALMS, PEAKIIMM HOHHOIO OOMEHa, KaTaau3aTop, XUMUYECKOe
paBHOBecHe, 0OpaTUMbIE 1 HEOOPATUMBbIE PeaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaxkuuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOINS,
aM(OTEPHOCTh, XUMHUECKAs CBsI3b (KOBAJICHTHAsI, MOHHAS, METAITMUECKAs ), KPUCTAITMYECKas
peéTka, KOppo3Hsi METaJlIOB, CILIABbI, CKOPOCTh XMMUYECKON peakuu, IPeaeIbHO
nonyctuMas konuentpanus [1JIK Bemectna;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHITUN U IPUMEHATh 3TH MOHITUS IIPU
OIMCaHUHU BEIIECTB U UX MPEeBpaILEeHU;
HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY Il COCTaBJIEHUS! (JOPMYJI BEIIECTB M YpPaBHEHUH
XUMHYECKUX PEAKIIUI;
OIpeJIeNIATh BAJIGHTHOCTb U CTEIIEHb OKHUCIIEHUS XUMHUECKUX AJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, IPUHAAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KIIACcCy COEIMHEHUH 110
dbopmynaM, BUI XUMUYECKON CBsI3U (KOBAICHTHASI, MOHHAs, METAJUTMYECKAs) B HEOPTaHMYECKIX
COEAMHEHUSX, 3aps]l MOHA [0 XMMUYECKOH (hopMyJie, XapaKTep cpesibl B BOAHBIX PacTBOpax
HEOPraHMYeCKUX COCIUHEHUH, TUIl KPUCTAJUINYECKON PeIIETKH KOHKPETHOTO BEILECTBA;
packpeiBaTh cMbici [lepuonuueckoro 3akona J{. 1. MeneneeBa u JeMOHCTPUPOBATH €TI0
IIOHMMAaHMeE: ONUCHIBATh U XapaKTepHu30BaTh TabauuHyto Gopmy Ileproanueckoit cucremMsl
XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh NOHATUS «rJaBHas noArpymnmna (A-rpynna)» u «1modoyHas
noarpynna (b-rpynna)», manelie u 601bI11IKME IEPUOBI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE
UMEIOTCS B IEPUOINYECKOM TabuIle, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOSHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi]l si/ipa, o0lIee YUCIIO 3JIEKTPOHOB U paclpeielleHue UxX
I10 3JIEKTPOHHBIM CJI0SIM), OOBSICHITH 001IMEe 3aKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB JIEMEHTOB
U UX COEIMHEHUH B Mpejiesiax MaJbIX IEePHUOI0B U TJIaBHBIX HOJATPYIIL ¢ YYETOM CTPOEHUS UX
aTOMOB;
KJIacCCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE PEeaKLIUU
(10 YMCIly U COCTaBy y4acTBYIOIIMX B PEAKIIMM BEIIECTB, I10 TEINIOBOMY 3 (deKTy, 1o
W3MEHEHMIO CTEeTeHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U crIeNU(pUIECKUe XUMHUUECKHE CBOMCTBA MPOCTHIX U
CIIO’KHBIX BEILIECTB, MOATBEPkKAAsi ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuii;
COCTaBJISITh YPaBHEHUS DJIEKTPOIUTHUECKON IUCCOIMAIIMM KUCIIOT, IIeJI0ueH U COJIeH, OJIHbIE U
COKpalIEHHbIE YpaBHEHUS peaKIMi HOHHOTO 0OMEeHa, YpaBHEHMsI peaklui, MOATBEPKAAOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JINYHBIX KJIACCOB;
PacKpbIBaTh CYIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEACTBOM COCTABICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKINH;
MIPOrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOYKHOCTH MTPOTEKAHUS
XUMHAYECKHUX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
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BBIYHCIISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIIO
XUMHUYECKOT0 3JIeMeHTa 1o (hopMyJlie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
IIPOBOJUTH PACYETHI II0 YPABHEHUIO XUMUYECKON peaKInHy;

coOJTr01aTh MpaBUiia MOJIb30BAHUS XMMUYECKOM TIOCYA0N U Ja00paTOpHBIM 000pyI0BaHUEM, a
TaKXKe MpaBuiIa 0OpaIeHHs ¢ BEIECTBAMUA B COOTBETCTBUH ¢ MHCTPYKLHUSMHU 10 BHITIOJTHEHUIO
1a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYSHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

IIPOBOAUTH PEAKIIUU, IOATBEPHKAAIOIINE KAUECTBEHHBI COCTAB Pa3IMUHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM ITYTEM XJIOPH-, OpOMUI-, HOAUI-, KapOoHaT-, Ppocdar-, CUInKaT-,
cynbdar-, TUIPOKCUA-UOHBI, KATHOHBI AMMOHUS M HOHBI H3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOIME B BOJAHBIX PACTBOpPaX HEOPIraHUUECKUX BEILIECTB;

IIPUMEHSTh OCHOBHBIE OIIEPALIMU MBICIUTEIBHOM IEATENbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CUCTEMATH3AIIHNIO, BBISIBIICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH — ISl M3yUCHUs
CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii, €CTEeCTBEHHO-HAYUHbIE METO/IbI [IO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII).
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TEMATHYECKOE IINTAHUPOBAHUE ITPOI'PAMMHOI'O MATEPHUAJIA ITO XUMHUHU

8 KUIIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 8 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 31

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenneneeBa. Ctpoenue aroma.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu
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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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b. BuGmorexa LOK

32 OxicImTenbHo- 8 1 https://m.edso0.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIC PEAKITUU

Hroro mo paszery 15 Etiggggg;gg}?mmwc
PesepBHOE Bpems 2 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

TEMATHYECKOE IINTAHUPOBAHUE ITPOI'PAMMHOI'O MATEPHUAJIA 11O XUMHUHU

9 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pa3zgea 1. BemmecTBo 1 XUMH4YeCKHEe peaKkuu
[ToBTOpeHue n yriryoieHne 3HaHu bubmmoreka [JOK
1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTaiinl 1 HX coeAMHEHUS
51 OO0mras XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa LIOK
' PYTHSL. &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
b K
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 9 1 2 nommorexa LO

I(peMHI/Iﬁ N UX COCOAUHCHUA
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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

Uroro mo pazueny 26
Pasznea 3. Merajibl M MX COCAUHEHHUA
. bubnnorexa [{OK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 2 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/7f41a636
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