MYHHUIUNAJIBHOE BIOJUKETHOE OBIIEOBPA3OBATEJ/IBHOE YUYPEKIEHUE
"CPEJHSS HIKOJIA Ne 2 UMEHU I'EPOEB EBIIATOPUUCKOI'O JECAHTA I'OPOJIA
EBIIATOPUU PECITYBJINKHU KPBIM"

PABOYASA ITPOT'PAMMA

yueOHOoro npeamMera « XuMus)
(B coorBercTBUH ¢ DPII)

1U1st oOyyaromuxcst /-9 KjaccoB

r. EBnmatopusi, 2023r.

1



INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCIUTAHUSA U € YY4ETOM KOHLENLUU IPEernojiaBaHus y4eOHOro mpeaMmera
«Xumusn» B 00pa3oBaTeNbHbIX oprannzanusix Poccuiickoit denepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LEsaX, oOwed crparernu oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCSA CPEACTBAMH y4eOHOrO NpPEAMETa, YCTaHABIHUBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mno kjaccaM u
CTPYKTYPHUPOBaHUE 110 pa3zieiaM U TeMaM IpOrpaMMbl 0 XUMHH, ONpeseNsieT KOIUYeCTBEHHbIE
U Ka4yeCTBEHHBIC XapPaKTEPUCTUKH COJACPKAHUS, PEKOMEHIYEMYI0 IIOCIIEeI0BaTEIbHOCTh
U3YyYEHHs] XUMHUM C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOIMKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeaseT BOSMOXKHOCTH TpeaMeTa s
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus, a TaKKe TPEOOBaHMIA K pe3yabTaTaM 00yYeHHUS XUMHUU
Ha YpOBHE LeNed H3ydeHUs I[peaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JEeSITeTLHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO COEPIKAHMSL.

3HaHuE XUMHUH CIYXKUT OCHOBOW U1 (YOPMUPOBAHMSI MUPOBO33PEHUSI 00YUaIOLIErocs, ero
NPECTaBICHUN O MAaTEPUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMUpPYEMbIE XUMHEH
IPECTaBICHUS O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MPUPOJIE, O MYTAX
pemieHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOM,
SHEPreTUYeCcKoi, MUIIEBOM U IKOJIOrHUeCKOl 6e30MacCHOCTH, IPO0IeM 3IpaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaau3al BO3MOXHOCTEM M camMopa3BUTHs U (OPMHUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel 1 PYHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroLuxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHOH  y4eOHOH  JEeSATETbHOCTH,  OKCIEPHUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM TarioM B (POPMUPOBAHUN
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSM, K TPHUPOJIE, K 4YeIOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3oBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeUMBAIOTCS CHIEeUU(UKON comepikaHus
y4eOHOTO TIpeaAMEeTa, KOTOPBIM SBIISETCS TEJarornyeckd aJalTHPOBAaHHBIM  OTpPaKEHHEM
0a30B0il HayKM XMMHHU Ha ONpPeAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHWs OPUEHTHPOBAH Ha OCBOCHHUE
00y4aroIUMUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHH XMUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHAa Ha OCHOBE CHCTEMHOTO
nogxona k e€ miydeHuro. ColepkaHHWe CKIIAJBIBACTCS W3 CHCTEMBI MOHITHH O XHUMHUYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpPTaHHM30BaHBI MO TPUHIUITY ITOCIEAOBATEIFHOTO Pa3BUTHS 3HAHWHA Ha OCHOBE
TEOPETUYECKHX MPEACTABICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoaunueckoro 3akoHa /. . MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMMU;

— Y4€HUS O CTPOCHUH aTOMa U XUMHUYECKO CBA3H;
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— MPEACTaBIECHUHN 00 EKTPOIUTUYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHHS W IPOTHO3MPOBAHMS CBOWMCTB, CTPOEHHMS U BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl 0 XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IIPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILICHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyeHne xumuu
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YUYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpy n3yyeHnH XUMUN IPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XMMUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEWIHMX (DAaKTOB, MOHSATHH, 3aKOHOB U TEOPETHUECKUX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HaykKd, B
IPUOOILIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEJIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON M yu4eOHO-HCCIIEIOBATEIBCKOM IeATeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpalleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh OOyYEHHUs Ha CUCTEMaTHYeCKoe MpHoOIIeHHue oOyJaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4yHbIM  METOJaM  I103HaHUf,
(bopMHPYIOLIMM MOTHBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOUIUMHCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUIOB JESITEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIEro MHUpA, UCHONb3Yys 3HAHUS U
OMbIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, NPUMEHATh HUX IMpPH pelIeHuu npodiieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

— (popMupoBaHue y 00yJaromuxcs T'yMaHUCTUUECKUX OTHOLIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MmoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXKarolleW MpUPOJHON
Cpelibl;

— pa3BHUTHE MOTHUBAIIMHU K 00YUYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBIEHHOCTH JlalbHeHIero o0yueHus.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejenmo), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXkHbIE BelleCcTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasA Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Mosb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMyniaM XUMHUECKUX COSAMHECHUN.

®u3nueckue M XMMHUYECKHE SIBJICHUSA. XUMHYECKas peakuuss U e€ INpU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKkue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJOW, IMpaBuiaMu paboThl B J1a00OpaTopuu U MpHUEMaMU
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHUE U KOHJCHCALMS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TPU3HAKOB MIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmeau (), usydenwe crocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENECHHWE OYUCTKMA TOBAPEHHOW COJHM, HAOJNIOJICHUE U OIHCaHUE
pEe3yNbTaTOB MPOBEAEHUS OMbBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAaCChl, CO3/IaHHE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kuciopoaa B mpupoje, GU3ndeckue U XUMUYECKHUe CBOMCTBA (peakiuu TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — alaoTporHas MOAU(PHUKAIUS
KHCIJIOPOJIA.

TemnoBoit >(hdekT XuMHYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHHUS, DK30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smemeHT M mpocroe BemecTBO. HaxokneHue BOIOpoJa B MPHUPOJE,
buznyecKkrue 1 XUMHUYECKHe CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oMyueHus. KucioTe! u comnu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 0sl BEIIECTBA B
pacTBope. XUMHUECKUEe CBOMCTBa BOoAbl. OcHOBaHMs. Ponb pacTBOpoB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuasl. Krnaccudukamus OKCHIOB:
coneoOpa3ymoire (OCHOBHBIE, KHCIIOTHBIE, aM(oTepHbIe) U HeconeoOpasywmue. HomeHnknarypa
oKcuI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.
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OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznyeckue M XUMHYECKHE CBOMCTBa OCHOBaHWU. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coseil. @uzndeckue U XMMUYECKUE CBOMCTBa cosieil. [lonyuenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIOB), HAOTIOJCHIE 00pa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOIl KHCIOTHI, KHUCIOT C MeETaIaMH,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoauyeckass cucrema xummu4yeckux jiemenros /I, HU.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 3JIEMEHTOB (II€JIOYHBIE U IIETOYHO3EMENbHbIE METAJUIbI, TaJOTeHbl, UHEPTHBIEC ra3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3HUECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUeCcKHX 3eMeHToB [leproaudeckoil cCUCTEMbI
. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 2JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuoguyeckoro 3akoHa u I[leproaudeckoil CUCTEMBbI XUMUUYECKHUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
[IMHKA C PacTBOpPaMH KUCIOT W IIEJI0YeH, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOMUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).
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Mesicnpeomemmuuie ceasu

Peanuszanus MEXNpPEeAMETHBIX CBA3CH NPU U3YYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
Yyepe3 HCMOJb30BAHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX MOHATHH, TaK ¥ IOHSATHIA,
ABJIAIOIIUXCSI CACTEMHBIMH JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OOmue ecTecTBEHHO-HAy4HbIC IOHATHSA: HAy4HbIM (akT, TUmores3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAONIOJEHME,  HKCIEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUM 3aps], BEUIECTBO, TE€JIO0, O0BEM, arperaTHoe
COCTOSIHUME BELIECTBa, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIBI MU3MEPEHUs, KOCMOC, IJIAHETHI,
3BE3561, ComHIle.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtugpochepa, MHHEPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIIaeMBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckuit 3akoH. Ilepmomuueckas cucrema XuMH4Yeckux d3yeMeHro /JI. M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUsl U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [lepruondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMICTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEMIETKM M BHJA XMUMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XuMUYEeCKAX peaKkuil Mo pa3IudHbIM MpHU3HAKaM (IO YHCIY U COCTaBYy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTauu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o ckopocTh xumuyeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOTrEHHBIX M TETEepOreHHbIX peakuusax. [lonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHUYECKON PEAKIMU U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBlI€HHE YPAaBHEHMHM OKHMCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 2IEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMU XHUMHMUYECKOH CBS3H.
Crenenp qucconnanuu. CuiabHbIE U ClIa0ble SIEKTPOIHUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAHUs peaKlMi MOHHOTO OOMEHa, MOJIHBIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
NpEJICTaBICHUH 00 3IEKTPONUTHYECKOW auccoruanuu. KadecTBEeHHbIE peakIUud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATpPHUs),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTHM XHMHUYECKOM pEakUuu OT BO3JACHCTBUS pa3iIMYHBIX
(bakTOpoB, UCCIIEOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca AUCCOLUAIII
KHCJIOT, Ienodyed M coineld (BO3MOMKHO HCIIOJIb30BaHME BHUAEO MAaTepHalioB), IpPOBEACHUE
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OTIBITOB, WJITIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHMUsS peakuuil MOHHOro obMeHa (oOpa3zoBaHME
ocajika, BbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUil (FOpEeHHE, pEaKUUu pPas3IoKEHUs, COCAUHEHHUS),
pacrio3HaBaHME HEOPraHMYECKUX BEIIECTB C IOMOLIbI0 KAaYEeCTBEHHBIX pPEAaKLMH Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XHUMHYECKME CBOMCTBA Ha IpHUMeEpEe XJopa (B3aUMOJECHCTBUE C METAlJIaMM, HEMETAJUIaAMH,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uesoBeka. BaykHelme Xiaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJIOpOA, CTpoeHue, (uU3NYecKHue M XMMUYeckue cBoicTBa. OKCHABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduyeckue). XUMHUYECKUE pPeakluu,
JeKallie B OCHOBE NPOMBIIIICHHOTO croco0a IMOJydeHHs] CepHOW KHUCIOTHL. IlpuMmeneHue
cepHOi KucioTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B MpUpoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALLCHUS.

OO6mas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHUIUYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJIy4deHue 1 npuMeHeHue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOJy4YeHHUE,
¢uznueckue M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cneunduyeckue). Mcnonap3oBaHUe HHUTPATOB M COJIEH aMMOHHUS B KauyecTBE MUHEpAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okeun docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmass xapaktepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIHbIE MOAU(DUKAIINH, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue U XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsbl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHar-uoHsl. lcmonwp3oBanme kapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas kuciora). IIpupoaHsie
HUCTOYHUKU YTJIEBOJOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHI HUX HepepaboTKu
(OeH3uH), UX poJb B OBITY U MPOMBILIUIEHHOCTH. [IoHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.
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Kpemuuii, ero ¢Qusuueckne W XUMHUYECKHE CBOWCTBa, TOIyYeHHE U TMPUMEHEHHE.
Coenunenus kpemHusi B mpupoge. OOmume mnpexacrtaBineHuss o6 okcume kpemuus (1V) u
KpeMHUEBOU KucioTe. CHITMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOUTENIbHbIE MaTepHalbl: KepaMHuKa, CTEKJIO, LIEMEHT, OeToH, xkene300eToH. I[Ipobiembl
0€30M1aCHOI0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEpUaoOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TaJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOImOJeHHe Tmporecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMHU CBOWCTBAMH a3oTa, (ocdopa W uX coenuHEHHH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KAueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U QocdarT-uOH U U3YYEHHE NPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTATMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOPOIMH PAcCTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacro3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CHUJIMKATHOW TMPOMBIIUJICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakuenue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeTUHEHUSI

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxxkeHus B [lepuonnueckoit cucreme xumuyeckux aemeHToB . . MenaeneeBa u ctpoeHust
atomoB. CTpoeHHe MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEeKTPOXUMUYECKUN psAll HaNpshHKeHUW MeTauioB. DuU3MYecKne W XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOiue crnocoObl MmonydeHus: MeTaioB. [IoHATHE O KOPPO3UH METalIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJ1€MEHTOB /1.
N. MenpneneeBa, CTpO€HHE WX aTOMOB, HaXOXAEHHE B Npupoje. Puznueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3eMenbHBIE METAIBI MarHuii W KalblUi: TmoyokeHne B Ilepuoamueckoit
cucteMe xumudeckux sneMeHToB JI. M. MeHnneneeBa, CTpoe€HHE MX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimmne coennHeHus
KanbIust (OKCU, TUAPOKCU, cOoNn). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

AmomMuHuit: nonoxxenue B Ilepumonnyeckoil cucreme xumuyeckux siementoB J[. U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepumonuueckoit cucreme Xxumuueckux siemeHtoB JI. .
MenneneeBa, CTpOEHHE aToOMa, HaxOXKJeHHE B npupozae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
xkene3a. Okeunwl, Tuapokeunsl u comu skenesa (I1) m xenmesa (lll), ux cocraB, cBoiicTBa u
MIOJIyYECHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C OOpa3llaMH METaUIOB W CILJIAaBOB, HMX (PU3UUYECKUMHU CBOHCTBAaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIb30BAaHHE BHJEOMATEPUAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUIA KaJbLUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs >Keie3a B
KHCIOpoJe  (BO3MOXHO  MCIOJNBb30BAaHUE  BUJEOMATEpHUAJIOB), IMPU3HAKOB  IPOTEKaHUs
Ka4eCTBEHHBIX pEaKIUil Ha MOHBI: MAarHWs, KaJblMs, aTIOMUHUS, LIMHKA, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIus U KaybLus (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPUAIIOB), HccieloBaHHE aM(pOTEPHbIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH]IA LIUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «Ba)kHelIne MeTabl ¥ UX COeIUHEHUS.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa 1 mMarepuasnsl B MOBCEIHEBHOM KM3HM uelloBeKka. be3onacHoe ucnoib3oBaHKe
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomip npu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsA3HEHHE OKpPY)KAIoIEel cpefbl (MpeeabHas JOoMyCcTUMasi KOHIEHTpaLus
BerecTs, ganee — [1JIK). Ponb xumun B perieHun 3K0JI0rn4eckux npooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIbI).

Meoscnpeomemmnwie ceasu

Peanu3zanus MeXIpeaMeTHBIX CBSI3€H MU M3yYeHUHM XMMMHU B 9 Kilacce OCYILECTBIISAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W MOHATHH,
SBJISIFOIIMXCS] CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kilaccu(ukauus,  HEpUOJUYHOCTh,  HaONIOJEHHE,  SKCIEPHUMEHT,
MOJICITIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

@dusmuka: Marepus, aTroM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUI 3aps]l, MNPOBOJHUKH, IOIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTORJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAIIMYECKAss pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUYMHBI,
€AMHMILIBI U3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bl, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajdbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JOCTUTAIOTCS B X0/1e¢ 00Y4YeHHsI XUMUU B €IMHCTBE Y4eOHOUM M BOCIHUTATEIbHON JIeTEIbHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU W  JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMH MOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JIMYHOCTHBIE PE3yNbTAThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M pacIIMpPEHHE OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUSA 3HAUEHUS XMUMHYECKOW HAyKH B J>KM3HU COBPEMEHHOrO OOIEeCTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOW MH(OpMaIuend o MmepeoBbIX AOCTHXKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

MPEACTABICHUS O COIMAIBHBIX HOPMax W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TMIOJIE3HOH,
yu4eOHOUCCIIEI0BATEIbCKOM, TBOPYECKOM M JAPYrMX BHJAAX JAEATEIbHOCTH, TOTOBHOCTHU K
pa3zHo00pa3HON COBMECTHOM JESATEIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUHM YYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILIECCe 3TOH y4eOHOM nedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEICHME M TIOCTYNKH CBOMX TOBapHUIICH C MO3WUIMHA HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHpPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE UM  XHMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH W COCTABIISIOIIME OCHOBY JUIS
MOHMMAHUA  CYIIHOCTH HAYYHOW KapTHUHBI MHpa, TMPEJICTaBiIeHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOAbI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeoi, 0 posn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHBIE MOTHBBI, HAlpaBJICHHBIE HAa TMOJYyYEHHE HOBBIX 3HAHUM 1O XUMUH,
HEOOXOoauMBbIe I OOBSCHEHUS HaONIOIaeMbIX TMPOILIECCOB U SIBICHUH, MMO3HABATEIBHOM,
WH()OPMAITMOHHON ¥ YUTATEIIBCKON KYJIBTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHONW pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JUTEpPATypOl, MOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
WH()OPMAIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYyUEHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHsI 00YYEeHHUsI B JaTbHEHUIIIEM;

4) hopMHUpOBaHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAaHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBbIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HU, OCO3HAHWE TIOCIEJACTBUM W HEMPUSITHE BPETHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojisi, HAapKOTHKOB, KYpEHHUs), HEOOXOAUMOCTH COOIO/ICHUS
mpaBul 0€30TaCHOCTH TPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHYECKOMY H3YUEHHUIO MPOPECCH U TPyAa pa3IuYHOTO pOJia, YBAXKEHHUE K
TPy U pe3yJdbTaTaM TPYIAOBOM MACSATEIHHOCTH, B TOM UYHCIE Ha OCHOBE IPUMEHEHUS
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OPEIMETHBIX 3HAHWH 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUU
IPOJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCUOHAILHON CPeAe;

6) IK0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pOBOr0 M 0€30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICUXMYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPaBUII 0€30IacHOTO MOBEACHUS MpU paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFONCH;

CIIOCOOHOCTH IPHUMEHSTHh 3HAHUS, IOJIydaeMble IPU H3YyUYEHUU XUMHHM, IS PEIICHUs
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEIOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBI, OCO3HAHUSA TTI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMMHM, YKOJIOIMYECKOIO MBIIUICHHs, YMEHUS PYKOBOACTBOBAaThCS UM B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAyUHbIe MOHATHS (3aKOH, TEOpHUs, NMPUHLMII, TUNOTe3a, (akT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIBb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MpeAMETOB (popMUpPOBaTh NMPEICTaBIEHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIC y4eOHBbIC JEHCTBHUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpbIE OOecreduBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU JEATEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue nelicTBus:

YMEHMsI HCIOJIb30BaTh IPUEMBI JIOTUYECKOTO MBIIUICHUS IIPU OCBOCHUU 3HAHMM:
pPacKpbIBaTh CMBICA XUMHYECKMX TMOHATUH  (BBLIENATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTHUSAMH), UCIOIb30BATh HOHATHS Ul OOBSCHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KPUTEPUHM JUIsl KilacCU(UKALUU
XUMHUYECKHX BEILECTB U XMMHUECKUX PEaKLUi, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YyUEHHUsl, CTPOUTH JIOTUYECKUE PACCYKI€HUS (MHAYKTUBHBIE, IeYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUECHUS;

YMEHHME MPUMEHSTh B MpollecCe MO3HAHUS MOHATUS (MpEIMETHbIE U METanpeaMeTHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMyla M YpaBHEHHE XHMHYECKOM peakluuu — TpU pElIeHUH Yy4deOHOo-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3y4AEMBIX IIPOLIECCAX U SIBJICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIECHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IIO3HAHUS, a
Takke B KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUH;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M TPOBEICHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0aTh 3a XOJIOM IPOLIECCa, CAMOCTOATENBHO MPOTHO3UPOBAThH €ro
pe3ynbTaT, (GopMyIHpoBaTh OOOOHIEHHS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:
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yMEHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 GOpM IIPEICTABICHHUS], OJYYaEMYIO U3 Pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJISIpHAs INTepaTypa
XUMHUYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHeTa), KPUTHUYECKH
OLIEHUBATh IIPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3alPOCHI IPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTIpeNeNIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH HCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMsI PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpenCTaBICHUS
UHGOPMALMU U WUIIOCTPUPOBATH pEIIaeMble 3a/1a4d HECIOXKHBIMH CXEMaMH, AMarpaMMaMH,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M Hcciael0BaTenbCKOM
JEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO3SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHON Cpe/Ibl.

KoMMyHUKaTHBHbIE YHHBepcaibHble Y4eOHbIe JelcTBHA:

yMEHHUs 3aJaBaTh BOIpPOCHl (B Xoie nauanora M (WIM) JAUCKYCCUH) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIHFHO BBIIIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS PEACTABIATH MOMyYSHHbIE Pe3yJIbTaThl MO3HABATEIBHOMN IESTEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XMMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y9eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATEIbHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
OOIMMX WHTEPECOB M COTJACOBaHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPJIMHAIIUS COBMECTHBIX JAECUCTBHI, OlpeesieHue KPUTEPUEB 0 OLEHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh eI IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JESTEIbHOCTb, BBIOMpAThH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJrOpUTM JIEHCTBHHA NpuU
BBHIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTaxX —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMbIe B YCIIOBUH 3a/IaHUA.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOCHHUIO 00S3aTENLHOTO COJEpIKAHMUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMmol, BBIJIENAIOT: OCBOCHHBIE
oOydaroluMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHOM 00sacTH «XUMUS», BUIBl JIEATEIbHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CHTYAIUsX.

K konuy oOyuenus B 8 kiiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyIa, XUMUYECKUI

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas W MOJEKYJspHas Mmacca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas Macca, MaccoBas 0Nl XHMHUYECKOTrO
JJIeMEHTa B COEIWHEHHUH, MOJISIPHBI OO0BEM, OKCHJ, KHCIIOTAa, OCHOBaHHE, COJIb,
AIIEKTPOOTPHULIATEILHOCTD, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
pEaKIMii: peaKky COSANHEHHSI, PEAKIIH Pa3JIOKECHUS, PEAKIINN 3aMEICHUS, PEaKIIHN
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o0MeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEaKIIMU, TETNIOBOM 3 (PEKT peakluy, sipo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAas KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX IMOHITHM U IPUMEHATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHneneeBa: 1eMOHCTPUPOBATh
[NOHMMAHHUE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosoxeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

® ONUCHIBATh U XapakTepu3oBaTh TaOnuuHyl ¢opmy Ilepuoaudeckoil cucteMsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymmna (A-rpynma)» u
«mmobounass moarpynmna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusi, KOTOpble UMeroTcs B Tabnuue «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB /[[. 1. MeHneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

®  XapakTepu3OoBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE MpPUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOI'O COCTAaBa,
BO3MOXKHOCTH MPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBHSIX;

® BBIYNCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJsie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILlECTBa B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKIty;

® [IPUMEHATh OCHOBHBIE OINEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3AIMI0, KIAacCU(UKALMIO, BBIABJICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWE,  HM3MEpEeHHe,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e CleloBaTh IpaBUJaM TOJb30BAaHUS XMMHUYECKOH TmoCylol M J1abopaTOpHBIM
00OpyJOBaHUEM, a TaKXke MpaBUiIaM OOpallleHUs] C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHIO
U coOMpaHUIO Tra3000pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOPOJA), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE DKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENIOUEH U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K konuy oOyuenus B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTH Yy O0OYUAIOIIUXCSl YMEHUI:
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pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEIECTBO, CI0KHOE BEIECTBO, BAJICHTHOCTB,
AJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKAs pEeaklMs, XUMUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJib, MOJIIPHBIM 00BEM, PAcTBOP, AIIEKTPOIIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JAUCCOLMAIMS, PEaKIuH HOHHOrO OOMEeHa,
KaTaJln3aTop, XHMHYECKOE paBHOBecHEe, OOpaTUMble U HeoOpaTUMbIE pEaKLuy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTEepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIABBI, CKOPOCTb XHMMHMYECKOM pPEAaKUUH, IPENeNbHO JOIyCTHUMas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX IOHATUH M NPUMEHATH 3TH
MOHSTHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJISi COCTaBICHHS (OpMYJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIECHHS XUMHUYECKMX JJIEMEHTOB B
COCMHEHUAX PaA3JIU4YHOIO COCTaBa, NMPUHANICKHOCTb BEIIECTB K ONPEACIEHHOMY
KJIacCcy cOoeluMHEeHH 1Mo (opmynam, BHI XMUMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METaJUIn4YecKas) B HEOPraHMYECKUX COEJUHEHUSX, 3apsii HMOHAa IO XHMHUYECKOH
dopMyiie, XapakTep Cpelpl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COEIMHEHHH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpeiBaTh cmbica llepuognueckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONMHCHIBATh U XapaKTepu3oBaTh Tabmuunyo Gopmy [leproandeckoit
CHUCTEMbl XMMMYECKHX OHJIEMEHTOB: pa3iuyaTh MOHATHS «TJaBHas mnoxarpymma (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u OoJbLIME MEPUOJIBI,
COOTHOCUTHb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpUOAMYECKON Tabnuue, C
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sizipa, o0lee YnuCiIo MEKTPOHOB U pacIpeesieHHe X M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B H3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHThl, HEOPraHMYECKHe BELIeCTBA, XUMUYECKHE
peakuuu (M0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKkIUH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIICHNSI XUMHUUECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W crHeuuduyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPXKas ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEIOUEl U COJIEH,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaklMii HOHHOrOo OOMEHa, YpaBHEHUS PEaKIluii,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELIECTBAMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOEHHS, BO3MOXXHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAILEHUH B pa3INYHbIX YCIOBUSAX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMUYECKOM peakiuu;
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coOnrofaTh MmpaBuia MOJB30BAHUS XMMHUYECKOW TMOCYyI0M H  JTaOOpaTopHBIM
o0opy/noBaHuEM, a TakKe MpaBuia OOpalleHUsi C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YIIICKHUCIIOTO Ta3a);

IPOBOJUTH PEAKLUH, TOATBEP)KIAIOIINE KAYECTBEHHBI COCTAaB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM HYTEM XJIOpUA-, OpoMuia-, wmoaun-, kapOonar-, ¢ocdar-,
CUJIMKAT-, cylnb(dar-, TUIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M HMOHBI H3YYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIC ONEpAllUU MBICIUTEILHON NEATENbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUYMHHO-CIEACTBEHHBIX
CBSI3€M — JUISl W3YYEHHUS CBOMCTB BEUIECTB M XMUMHUYECKHX PEAKLIHM, €CTECTBEHHO-
Hay4yHble METOJbl I[O3HAaHUS — HaONIOJEHUE, W3MEPEeHUEe, MOJCIMPOBAHUE,
HKCIEPUMEHT (peaibHbINl U MBICIICHHBII).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
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

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 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
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE 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
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b. BuGmorexa LOK

32 OxicamTenbHo- 8 1 https://m.edso0.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro mo paszery 15 Eﬁiﬁﬁﬁé{;ggﬁmm
PesepBHOE Bpems 3 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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLINALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa LIOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 noimorexa L

I(peMHI/Iﬁ 1 UX COCIUMHCHU A
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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

Hroro no pazgeny

Pa3zgen 3. MeTa/iIbI M X COCTUHEHU S

25

. bubnnorexa [{OK
31 Obmpae cBOHCTBA METANIOR 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PeszepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7

[ ONoBKO
CBeTnaHa
AnekceeBH
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