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HOACHUTEJBbHASA 3AITNCKA

[IporpamMma 1Mo XWMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTAaBJICHA Ha OCHOBE
TpeOOBaHUN K pe3ynbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEeIbHOW IPOTrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbIX B PI'OC OO0, a takke Ha OCHOBE (enepaibHON pabodel mporpaMMBI
BOCIIUTaHUS M C Y4€TOM KOHLENLMHU IpPEenojiaBaHus yd4eOHOro mpeamera «XHMHUS» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma mo XuMUU HaéT TPEICTABICHHUE O IIEINIAX, OOIIEH CTpaTernu OOYyYeHHs, BOCIUTAHUS U
pa3BUTUSl O0yYalOLIMXCSl CPEACTBAMU YYEOHOTO NpEIMETa, YCTAaHABIMBACT 005S3aTEIbHOE MPEIMETHOE
CojIep)KaHue, MpPEAyCMaTPUBACT paclpee/iCHHE €ro Mo KjiaccaM W CTPYKTYpUPOBaHHE IO pasjeiaM |
TCMaM IIporpaMmMbl 110 XHUMHH, OHNPCACIACT KOJIUYCCTBCHHLIC HW KAYCCTBCHHLIC XaPAKTCPUCTHUKU
COZIEpP)KAHUsS, PEKOMEHIYEMYIO IOCIE0BATEIbHOCTh H3YYCHUS XHMHH C Y4ETOM MEXKIIPEAMETHBIX M
BHYTPHUIIPSIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOrO MpoIllecca, BO3PACTHBIX OCOOCHHOCTESH OO0YyJaroluXxcs,
oIpezessieT BO3MOKHOCTH TpeAMETa Ul peaiu3alud TpeOOBaHUM K pe3ysbTaraM OCBOCHHS OCHOBHOM
o0pa30BaTeNbHON MPOTpaMMBl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs, a TaKXke TpeOOBaHUU K
pesyibTataM OOyueHHs XHMHH Ha YpPOBHE IIeJeld HM3y4eHHUs MpeaMeTa M OCHOBHBIX BHIOB Y4eOHO-
M03HABATEJIBHOW JCATEILHOCTH 00YUAIOIIErocs 110 OCBOCHHIO y4eOHOTO COJICpKAHUSL.

3HaHWE XHMHH CIYXHT OCHOBOM Ui (OPMHPOBAHUS MHPOBO33PEHHS OOYYarOIIETrocs, €ro
MPEJICTABJICHU O MaTepuaJbHOM EAMHCTBE MHUPA, BAXHYIO pOJIb HWrPalOT (HOpMHUpyEeMble XUMHEH
MPEJCTABICHUS O B3aMMONPEBPAIICHUSX HEPTUU M 00 HBOJIOIUH BEUICCTB B NPUPOAE, O MyTAX PEIICHHUS
rII00aNbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOU H
HKOJIOTHYECKOM O€30MacHOCTH, TPOOIEM 3IpaBOOX PAHEHHS.

N3yuenue xumuu:

CHOCOOCTBYET peaan3alii BO3MOKHOCTEHN AJis caMOpa3BUTHUS U (YOPMHUPOBAHUS KYJIbTYpPbI IMYHOCTH,
e€ o01mel U GyHKIMOHATHHONW TPaMOTHOCTH;

BHOCHUT BKJIaJd B (1)OpMI/Ip0BaHI/I€ MBINJICHUA U TBOPYECKUX croco0HocTeH O6yanOHIHXCﬂ, HaBBIKOB HUX
CaMOCTOSITEILHON y‘Ie6H0fI ACATCIIBHOCTH, SKCHCPUMCHTAJIIBHBIX U  HUCCICHOBATCIIbLCKUX YMeHHﬁ,
H€O6XO}II/IMI>IX KakK B HOBCGI[HGBHOﬁ KHU3HH, TaK U B HpO(i)CCCPIOHEU'II:HOﬁ JACATCIBHOCTH,

3HaAaKOMHUT CO CHCHH(l)HKOfI HAay4YHOI'O MBIINIJICHUSA, 3aKJIaAbIBACT OCHOBBI IEJIOCTHOI'O B3TJIAAa Ha
CINHCTBO IpHUpPOabL u YCJIO0BCKaA, ABIIACTCSA OTBECTCTBCHHBIM 9TalioM
B (l)OpMI/IpOBaHI/II/I CCTCCTBGHHO'Hay‘lHOﬁ rpaMOTHOCTH 06yqa}oumxc;l;

CocoOCTBYeT (HOPMUPOBAHHIO LIEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO-HAyYHBbIM 3HAHMSM, K
IPUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOIMUYECKOE 00pa3oBaHue 00yUYarOIINUXCsl.

JlanHble HampaBieHUs B OOYYEHHMM XUMHUU OOECHeuuBaloTCa crnenupuKoN coaep’kaHus ydeOHOTro
npeaMeTa, KOTOPBIA SIBJSIETCS MeNarornyeckd aJanTHpPOBAaHHBIM OTpaKeHHeM 0a30BOM HaykKM XMMHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOTO 0OLIEro 00pa3oBaHHs OPHEHTUPOBAH HA OCBOCHUE
00y4aloIMMUCS CUCTEMBI IIEPBOHAYATIBHBIX MOHATHI XUMUHN, OCHOB HEOPTaHUYECKONW XUMHUU U HEKOTOPBIX
OT/ENbHBIX 3HAYMMBIX OHATHH OpraHUYeCKONH XUMHH.

CrpykTypa coiepKaHus IPOrpaMMbl 110 XUMUU c(OPMHUPOBAHA Ha OCHOBE CUCTEMHOT0 MOJX0/1a K €
n3ydenuto. CopepxaHue CKJIQJbIBAETCSI U3 CHUCTEMbl MOHATUH O XMMHUYECKOM JJIEMEHTE M BEIIECTBE U
CHCTEMBI MOHATUH O XUMHUYecKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHBI 10 MPUHLUIY
MOCJIEI0BATEIBHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUIM Pa3HOT0 YPOBHS:

— ATOMHO-MOJICKYJIAPHOI'0 YUCHUA KaK OCHOBEI BCETO €CTCCTBO3HAHUSA,



— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;
— Y4YE€HUS O CTPOCHUU aTOMA U XUMUYECKOU CBSA3H;
— TPEICTaBICHUIA 00 IEKTPOIUTHICCKON JUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE AMIUPHUYECKU MOJYYCHHBIX U OCMBICIICHHBIX
(akToB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJIHOTO YPOBHS K JPYroMYy, BBIONHSS (YHKIUN OOBICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPaKTUYECKOrO0 NPUMEHEHHUS W TOJIy4YeHUs
M3Yy4aeMbIX BEILECTB.

OcBoeHne nporpammsl 110 XHMHH CIIOCOOCTBYET (POPMHPOBAHHUIO IPEJICTABICHUS O XMMHUYECKOH
COCTAaBJAIOLICH HAYYHOW KapTUHBI MHpPA B JIOTHUKE €€ CUCTEMHOW MPUPOJbI, HUEHHOCTHOIO OTHOILIEHUS K
HAay4YHOMY 3HAHHUIO U METOJaM IIO3HaHUA B Hayke. VM3ydeHne XMMHUM IPOUCXOAUT C IIPUBJICYCHUEM 3HAHUN
U3 paHee M3y4YCHHBIX Y4eOHBIX mpeameToB: «Okpyskarommii Mup», «buonorus. 5—7 xnaccel» U «dusuka. 7
KJIACC».

[Ipu M3ydeHUM XUMHUM NPOUCXOAUT (HOPMUPOBAHUE 3HAHUI OCHOB XMMMUYECKOW HAyKHM KakK OOJIaCTH
COBPEMEHHOI'0 €CTECTBO3HAHMs, MPAKTUYECKON IEsITEIbHOCTH YelIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB
MHUPOBOU KyJIbTYpHI. 3a7a4a y4eOHOTO MpeaMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUM
— BaXHEHIUX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKHUX IOJIOKEHHMH, IOCTYIHBIX 0000IIeHnI
MHPOBO33PEHUYECKOT0 XapakTepa, fA3blKa HAayKd, B MPUOOIIEHMHM K HAy4YHBbIM METOJaM II03HAaHUSA IpU
M3YyYEHHUH BELIECTB M XMMUYECKUX peakiuii, B (OPMUPOBAHUH U PAa3BUTHH MO3HABATEIBbHBIX YMEHUN U UX
IIPUMEHEHUH B y4eOHO-TIO3HABATEJIbHOM M yueOHO-HCCIIE0BATENbCKON /1EATEIbHOCTH, OCBOCHUM IPaBUII
0e30macHOro oOpalleHus ¢ BelleCTBaMH B IOBCEHEBHOM JKU3HU.

HpI/I HN3YUCHUHU XUMHU HAa YPOBHC OCHOBHOI'O o6mero 06pa30BaHI/I$I Ba’XHOC 3HAYCHUC HpI/IO6peJ'II/I
TaKHEC ICJIN, KaK:

—(opMupoBaHuE UWHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO,
COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHIO pEIIeHUH, CHOCOOHON aJanTUpoBaThcsi K OBICTPO
MCHAIOIINMCSA YCIIOBUAM KU3HU,

— HanpaBJIEHHOCTh O0yYEHHUS Ha CHUCTEMAaTHYECKOe MPHOOIIEeHNEe 00yJaroIMXcs K CaMOCTOATEIbHON
MMO3HABATEJILHON NIEATEILHOCTH, HAYYHBIM METOJaM IMO3HaHHs, (OPMHUPYIONIUM MOTHUBAIMIO U Pa3BUTHE
CHOCOOHOCTEH K XUMUWU;

—o0ecreyeHre ycioBuil, CIOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYAIOIIMMHUCS OIBITa pa3HOOOpa3zHON
JeSITeNbHOCTH, TMO3HAHHUS M CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI), MMEIOIINX
YHUBCPCAJIbHOC 3HAYCHUC IJId PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

—(dopmupoBanue o60meld (QyHKIMOHAIBHOM M €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, B TOM YHCIIE
yMEHUI OOBSICHATh U OLIEHUBATH SIBIEHUS OKPYXKAIOIIEr0 MUPA, UCHOJb3Ysl 3HAHUS U OIBIT, MOJyYEHHbIE
IIpU W3YYEHWU XUMHUH, NPUMEHSITh UX HpPU pPEUIeHHWH NpoOJieM B IOBCEJAHEBHOM JXKU3HM U TPYIAOBOMH
NESITENIbHOCTH;

— hopmupoBaHHe y 00yJaroNMXcsa T'YMaHUCTHYECKUX OTHOIICHUN, TOHUMAaHUS IEHHOCTH XUMHUYECKUX
3HAHUU JUTSI BBIPAOOTKU HKOJIOTHMUYECKU 11eJIeco00pa3HOro MOBeIeHUsI B OBITY M TPYAOBOM JEATEIbHOCTU B
LETISTX COXPAHEHUST CBOETO 3/I0POBBS M OKPYKAIOIIEH TPUPOTHON CPEIBI;

— pa3BUTHE MOTUBAIMHU K OOYYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCITUTAHUIO Ha OCHOBE
YCBOGHHUS OOIIEUYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tmipoduis u
HaHpaBHeHHOCTI/I }IaHBHefIHIeFO 06y11eH1/1$[.



OO11ee yncI0 4acoB, OTBEAEHHBIX U1 U3yYCHUsI XMMUU Ha YPOBHE OCHOBHOTO 00IET0 00pa3oBaHus,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezien0), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIO).

COAEPXAHUE OBYUYEHUSA
8 KVIACC
IlepBoHayajbHBIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHUM B KW3HU 4e€OBEKa. XHMMHUS B CHCTEME HayK. Tena W Bewiecrtna.
du3nYecKre CBOMCTBA BEUIECTB. ATperaTHoe COCTOAHME BenlecTB. [loHsATHE 0 MeTOoaX MO3HAHUS B XUMUHU.
Uuctsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECeH.

AToMBI M MoOJIEKYNbl. XUMHYECKHE 3JeMEHTbl. CHUMBOJIBI XMMHUYECKUX 3JeMeHTOB. [IpocTeie u
CJIO)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi popmyina. BaleHTHOCT, aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemecTB. OTHOcUTenbHass aToMHass Macca. OTHOcUTENbHAash MOJIEKyJsipHas Macca. MaccoBast A0
XUMHUYECKOI'0 3JIEMEHTA B COEMHEHHH.

KommuectBo BemectBa. Moisib. MonsipHas macca. B3auMOCBSI3b  KOJIMYECTBA, MacChl M 4YHUCiIa
CTPYKTYPHBIX €IMHHUII BemlecTBa. Pacy€rel mo hopMysiaMm XMMHUYECKUX COSTUHEHHIH.

dusnyeckue U XUMHUYECKHE SBICHUSA. XUMHYECKas peakius u e MpU3HAKU. 3aKOH COXpPaHEHHs
Macchl BEIIECTB. XHMHUYECKHE ypaBHeHMs. Kiaccubukanus XUMHUYSCKHX peakiuid (COeqMHEHHS,
pa3oXKeHus, 3aMEIICHHUs, OOMEHa).

Xumuueckuii IKCnepumenm:.

3HaKOMCTBO C XMMHUYECKOH MOCYI0#, paBuiIaMu paboTsl B JabopaTopuu u mpuéMamu oOpamieHus ¢
71a00paTOpHBEIM 000PYJOBaHUEM, U3yUYCHHE M ONMUCaHHE (PU3MUECKUX CBOMCTB 00Pa3IOB HEOPTaHUYECKHUX
BEIIEeCTB, HaOmoJeHHe (U3MYecKux (IUIaBIeHHE BOCKA, TasHUE JIbJja, PACTUpaHUE caxapa B CTYIIKE,
KHIIEHNE M KOHJIEHCAIUS BOJBI) M XWMHUYECKHX (TOpEHHE CBEYH, MPOKAIMBAHHE METHOW IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHUCJIOTOM) sBIE€HMH, HAOIIOJEHHWE M OMNHMCAaHUE TMPU3HAKOB IPOTEKaHMS
XUMHAYECKHX peaknuid (pa3lio’keHHe caxapa, B3aWMOJEHCTBHE CEPHOM KHCIOTHI C XJIOPHUIOM Oapwus,
paznoxenue ruapokcuna menu (II) mpu HarpeBanuu, B3aumo/eiicTue xenesa ¢ pactsopom conu meau (1),
M3ydeHHE CIIOCOOOB pa3felieHus CMecCei: C TIOMONIBI0 MAarHumra, QWIBTPOBaHHE, BHITAPHBAHUE,
JUCTWIUIALMS, Xpomarorpadus, NpoOBEIEHHE OYMCTKUM IOBAPEHHOM coyid, HaOMIOeHHEe U ONMCaHUue
pE3y/bTaTOB IPOBEAEHHS OINbBITA, HUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3/aHHE Moesel
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech rasos. CocraB Bo3znyxa. Kuciaopon — anemeHT u npocroe BeniectBo. HaxoxxneHue
KHCIIOpO/ia B MpHpoje, pU3nUeckre U XUMHUecKue cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoOb! NOTY4YEeHUsT KUCIOPOAa B JIAOOPaTOPUH M MPOMBIIIITIEHHOCTH. KpyroBopoT kuciopozaa
B nipupoze. O30H — ajuIoTponHask MOAU(UKALUS KUCIOPOa.

TennoBoit 3pPexT XuMUYECKON peaklny, TEPMOXUMHUYECKHUE YPaBHEHHUS, 9K30- U SHIAOTEPMHUECKHE
peakiuu. TormmBo: yroias U MeTaH. 3arpsisHEHHE BO3/lyXa, YCUICHHE MapHUKOBOro 3¢ dekra, paspylieHue
030HOBOTO CII04.

Bomopon — snemeHT M mpocroe BemecTBo. HaxoxaeHue Bomopojia B Mpupoze, (pusnueckue u
XMMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCO0bI nonydeHust. Kucnotsl u conu.



ModsipHblii 006EM ra30B. PacuéTsl Mo XUMUYECKUM YpaBHEHUSIM.

dusnueckue cBoucTBa BoAbl. Boxa kak pactBopurens. PactBopel. HachllieHHBIE M HEHACBILEHHBIE
pacTtBopbl. PacTBOpUMOCTH BelIeCTB B Bojie. MaccoBasi 10415 BEIlIECTBAa B pacTBOpE. XMMUUYECKHUE CBOMCTBA
Boabl. OcHOBaHusA. Poyib pacTBOpOB B NpUPOJE M B JKU3HMU uenoBeka. KpyroBopoT BObl B NpUPOE.
3arpsi3HeHUEe NIPUPOAHBIX BoA. OXpaHa M OYUCTKA MPUPOIHBIX BOI.

Knaccudukanms HEOPraHUYECKUX COETUHEHUN. OKcuEbL. Knaccudukanms OKCHJOB:
coJieoOpasymolre (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpasytomue. HomeHkiarypa OKCHIOB.
OU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [loyuenne okCcuaoB.

OcHoBanus. Knaccudukanus oCHOBaHMIA: MIENOYM U HEPACTBOPHMBIE OCHOBaHUS. HomeHkiaTypa
OCHOBaHMH. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lolydyeHrne ocHOBaHUH.

Kucnotsl. Knaccuduxamnus kuciaor. Homenknarypa kucinor. dusznyeckue M XMMHYECKHE CBONCTBA
kucnot. P aktuBHoctu metauioB H. H. bekerosa. I[loyyenue kucnor.

Comu. Homenknarypa coseil. @uznueckue 1 XMuMU4YecKre cBoiicTBa coseil. [lomyuenue coneil.
I'eneTnueckas cBsI3b MEXKIYy KJIaCCAMH HEOPraHUYECKUX COCTMHEHUM.
Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpe/eJieHue COJIep)KaHUsl KHUCIOpoJa B BO3AyXe, IIOJlyueHue, cobOupaHue,
pacrno3HaBaHHe U U3YYE€HHE CBOMCTB KHCIIOpOJAA, HAOIIOIEHUE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOJIOM H
YCIIOBHSI BO3HMKHOBEHHSI M TPEKPALICHUs TOpeHUs (Mokapa), 0O3HAKOMJIEHHE ¢ O0pasliaMd OKCHUIOB H
OIHMCaHUE UX CBOICTB, MOJy4YeHHUE, COOUpaHUE, pacliO3HABaHNUE U M3yUYEHUE CBOWCTB BOAOPOJIa (FOPEHHE),
B3auMojeiictBue Boxopoaa c¢ okcugom wmenu (II) (Bo3MOXKHO UCHONB30BaHUE BHJIEOMATEPHAIIOB),
HabOmoieHne 00pas3IoB BEIIECTB KOJIMUYECTBOM 1 MOJIb, HCCIeIOBaHHE OCOOEHHOCTEH PaCTBOPEHUS BEIIECTB
C pa3IM4YHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHONM MAacCOBOM J10JEH
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMHU (HATpUEM U KalblueM) (BO3MOXKHO
HCIOJIb30BaHNUE BUJEOMATEPHUATIOB), HUCCIEIO0BaHUE OO0pa3l0B HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX
KJIaCCOB, HAOJIIOJIEHHE W3MEHEHHUs] OKpPacKd HMHJMKATOPOB B pacTBOpax KHUCIOT M WIENOYeH, M3yueHHue
B3auMmoeiicTBuss okcuaa meau (II) ¢ pactBopoM cepHO#M KHCIOTHI, KUCIOT C METaJIaMH, pEaKIUi
HEUTpaIu3aluy, IOJyYEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METaula JIPYrUM U3
pacTBopa COJM, pElIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad Mo TeMe «BaxHeilne Kkiacchl HEOPraHMYECKUX
COCIUHEHUIN».

Mepuoguueckuii 3akod u I[lepuoanyeckas cucrema xumudeckux djaemenToB [{. M. Menaeneesa.
CtpoeHue aToMmoB. XuUMu4ecKkas cBsi3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKINU

[lepBbie MONBITKY KJIACCU(UKALUN XUMHUECKUX 3JIeMEHTOB. [IoHATHE O TpyIax CXOAHBIX 3JIEMEHTOB
(1IenoYHbIe U LIEIOYHO3EMEIbHBIE METAIIbl, TAJIOI€Hbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT
amM(oTepHbIe OKCUJIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepmommueckas cucrema xumuyeckux asnemeHtoB /[l M. Menneneesa.
Kopotkonepuoanast u anmuuHonepuonHas (opmsl [leprnoaudeckoil cucteMbl XMMHUYECKUX 3JI€MEHTOB Jl.
N. Menneneesa. Ilepuoast u rpynnbl. OU3HYECKUN CMBICI MOPSAAKOBOTO HOMEpa, HOMEpPOB Ilepuoia u
TPYIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sifiep. M3oTomnbl. DnekTponbl. CTpoeHHe 3JIeKTPOHHBIX 000JI04YeK
aToMoB nepBbIxX 20 xuMuyeckux snemeHToB lleproanueckoit cucremsl J[. . MenneneeBa. Xapakrepucruka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuro B [lepuoanueckoit cucreme . 1. Menaeneena.



3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHWMHUYECKUX OJIEMEHTOB, METAUIMYECKUX U
HEMETAJTMYEeCKUX CBOMCTB IO TPYIIaM U MEePUOJIaM.

3nauenue Ilepumogmueckoro 3akoHa W Ilepuoguyueckol CHUCTEMBI XUMHUYECKUX AJIEMEHTOB ISt
pa3BuUTHSA Hayku U npakTuku. [[. 1. MenaeneeB — yu4€HbIN U rpakJaHUH.

Xumnueckasi cBsi3b. KoBajieHTHast (MOJsipHass W HEMOJISIPHAS)) CBSI3b. JIEKTPOOTPUIIATEIIBHOCTH
XUMHUYECKUX JIeMEHTOB. IOHHas CBS3b.

Crenenp okuciaeHus. OKHCIUTECIHLHO-BOCCTAHOBUTCIILHBIC pCaKknuu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0O0paslioB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOJEHCTBUE THUIPOKCHIA LMHKA C
pacTBOpaMM KHUCJIOT M ULIEJNOYEH, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKlMii (rOpeHue, peakuu pa3aoKeHUsl, COSUHEHUS).

Meoswcnpeomemnnie ceasu

Peanuzanus MexnpeIMETHBIX CBA3€M NpuU M3YyYEHHMM XMMHUUM B 8 Kjacce OCYILIECTBIISIETCS 4epes
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAay4YHBIX MOHATUI, TaK M MOHATHH, SBISIOIUXCA CHUCTEMHBIMU
JUISL OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI' O [IUKJIA.

OOmmue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAyYHBIA ()aKT, TUIIOTE3a, TCOPUS, 3aKOH, aHAIU3, CHHTE3,
KJIacCU(UKALUS, TEPUOAUYHOCTh, HAOIIOIECHUE, DSKCIICPUMEHT, MOJCIHUPOBAHUE, H3MEPEHUE, MOJICIb,
SIBIICHHE.

dusnka: marepusi, aToM, 3JCKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIbI, PaJMOAKTUBHOCTS,
MOJICKYJIa, OSJCKTPUYCCKUU 3apsj, BEIIECTBO, Telo, O00BEM, arperaTHoe COCTOSHHE BEIIECTBa, ras,
(bu3MYeCKre BETMUMHBI, €AMHHIIBI K3MEPEHHUS, KOCMOC, TUIaHEThI, 3BE31b1, COJTHIIE.

buonorus: porocunTes, Apixanue, ouocgepa.

I'eorpagus: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TIOJIE3HbIE UCKOMAeMble, TOTIIIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema xumudeckux 3yeMeHToB J[. M. Menneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHMM CBOWCTB XHUMHYECKHMX DJJIEMEHTOB IEPBBIX TpPEX
MEepPHOJIOB, Kallus, KaJIbLHUs U UX COEAUHEHUI B COOTBETCTBHUH C MOJIOKEHHEM 3JIeMEHTOB B [lepuonnueckoit
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHne BemniecTBa: BUABl XMMHUYECKON CBS3H. THIIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCHUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKN U BUJA XUMUYECKOU CBS3H.

Knaccudukanmss m HOMEHKJIaTypa HEOPTaHMYECKHX BEIIECTB. XHWMHUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIIUXCA K Pa3IMYHbIM KJIacCaM HEOPTaHWYECKUX COCIMHEHU, T€HETHYECKas CBS3b HEOPraHUYECKUX
BEILECTB.

Knaccupukanuss XuMUUECKHMX peakluid MO pPa3IUYHbIM MpH3HakaMm (M0 YHUCIy U COCTaBy
YYacTBYIOUIMX B pPEaKIUH BEUIECTB, MO TEIJIOBOMY 3((eKTy, MO0 H3MEHEHHUIO CTENeHEH OKUCICHUS



XUMHYECKHX D3JIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO KaTalu3aropa). DK30- U DHIOTEPMUYECKHE
peaxkuuu, TepPMOXUMUYECKIE YPABHEHHUS.

[TonsiTrie 0 ckopocTu xuMHueckoil peakiuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. [loHsiTHE O TOMOTEHHBIX W TeTepOoreHHbIX peakuusx. [lonstue o karanuze. Ilonsarue o
XMMHUYECKOM paBHOBecuU. DakTopbl, BIUSIOLNIME HAa CKOPOCTh XUMHYECKOHW peakUMd U IOJI0KECHHE
XUMHUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakiuu, 3JEKTPOHHBIN OanmaHc OKHCITUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBiIeHUE YpaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHN C
MCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopm{ BHCKTPOHHTHHGCKOﬁ Jucconnanuu. :‘)J'ICKTpOJ'II/ITBI N HEOJICKTPOJIMUTEI. KaTI/IOHBI, AHHWOHBI.
Mexanuzm aucconmanvu BCUICCTB C pPa3JIMUHBIMU BHUIAMU XAMUYECKOH cBs3u. CTeIecHb JUucCConranuu.
CunbHbIE U cIa0bIe SJICKTPOJINUTEI.

Peakiun noHHOro oOMeHa. Y cioBus NPOTEKAHUS peaKuil HOHHOIO OOMEHA, MOJIHbIE U COKpaIlEHHbIE
HNOHHBIE YypaBHEHMsI peakuuid. CBOHCTBa KHUCIIOT, OCHOBAaHUH M COJIEH B CBETE€ IIPEACTaBICHUN 00
JIEKTPOIMTHYECKOH nucconuanuu. KauecTBeHHble peakiuy Ha HOHBL. [IoHsATHE 0 rHIpOIH3e comeil.

Xumuueckuit Ikcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMHU KPUCTAUIMYECKUX PELIETOK HEOPraHMYECKHUX BEILECTB — METAJJIOB U
HeMeTalsIoB (rpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJOpUAAa HATpusi), UCCIEJOBAHHE 3aBUCHMOCTH
CKOPOCTHM  XMMHYECKOH  peakuuu OT  BO3JCHCTBHA  pa3iMyHBIX  (aKTOPOB,  HCCIECIOBAHHE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIlecca JUCCOLUAIMU KUCIIOT, MIEI04Yei U coieil (BO3MOKHO
HCIOJIb30BaHUE BUJIEO MATE€pPUANIOB), MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKUA IPOTEKAHUS
peakuuii HOHHOrO oOMeHa (oOpa3oBaHHME Ocajka, BBIJEICHHE Ta3a, 00pa3oBaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUMl  (FOpeHHe, peakluu
pa3ioKeHUs, COSTUHEHUS ), pacCliO3HaBaHHEe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIIHii
Ha MOHBI, pEIIEHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HeMeTanasl M MX cOeTUHEHUS

OOmiass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTEMEHU
okucnenusi. CtpoeHne u GU3NIECKHUE CBONCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XMMUYECKHE CBOMCTBA HA
npuMepe xJopa (B3aUMOJCIHCTBHE C MeTallllaMH, HeMeTajulaMu, miernodamu). XsopoBoaopon. ConsHas
KHCJIOTA, XUMHYECKHME CBOMCTBA, IIOJyYEHHE, INpPUMEHEHHE. J[lelicTBHe Xjopa M XJIOPOBOAOPOJAa HA
OpraHu3M uejoBeKka. BaxkHeillne XJI0puabl U UX HAX0XKACHHUE B IPUPOJIE.

OOmast xapakrepuctuka s31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
cTeneHn okucieHus. CTpoeHHe U (U3MYECKHE CBOMCTBa MIPOCTBIX BELIECTB — KHUCIOPOJAa U CEpHI.
AnnoTpornHsle MOTUGHUKAIIMKM KUCIOpOJa U cepbl. XMMUYECKHe cBOMcTBa cepbl. CepoBOAOPO/, CTPOCHHUE,
¢usznueckne U xumMmuueckue corcTBa. OKCHUIBI Cephbl KakK MPEACTAaBUTEIM KUCIOTHBIX OKcuAoB. CepHas
KHUCIOTa, (U3NYECKHEe M XHMHYEecKHe CBoicTBa (oOImMe Kak TNpeAcTaBUTeNs Kiacca KHCIOT H
crenuduueckre). XuMUYECKHe peaklinu, JeKalllie B OCHOBE MPOMBIIUIEHHOTO CII0c00a MOTy4YeHUs CepHON
KkucaoThl. [Ipumenenne cepHoit kuciaotsl. Conu cepHOM KUCIOTHI, KAUeCTBEHHAs! peaklys Ha Cylb(aT-uoH.
HaxoxneHne ceppl M €€ COEOUHEHUN B MPUPOJE. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIoLEH Cpeasbl
COCMHEHUSMH cepbl (KUCIOTHBIE JOXIW, 3arps3HeHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MpeI0TBPALLEHUSI.

OO6mrast xapakTepucTuka 31eMeHTOB VA-Tpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
CTENIEHW OKHCIEHHUA. A30T, pacmpocTpaHEHHWE B TpUpPOjAE, (PU3NUECKHE M XHUMHYECKHE CBOWMCTBA.
KpyroBopor azora B mpupoae. AMMHaK, ero (U3HUYECKHEe M XUMHYECKHE CBOWCTBa, NOMy4YeHHE U
npumenenune. Conu aMMOHUS, WX (PU3MYEecCKWe W XWMHUYECKHE CBOWCTBa, NpuMeHeHue. KadecTBeHHas



peakius Ha WOHBI aMMOHHs. A30THas KHCIOTa, € ToiydyeHHue, (pu3udeckue W XUMHUYECKHE CBOHCTBA
(oOmme kak TpeAcTaBUTENS Kiacca KUCIOT M crneruduueckue). Mcmoap30BaHNE HUTPATOB M COJICH
aMMOHHS B KaueCTBE MHUHEPAIbHBIX yHoOpeHuid. XuUMHYECKOe 3arps3HEHUE OKPYKAIOIIeH Cpeabl
COCJIMHEHUSIMH a30Ta (KUCJIOTHBIC IOKAM, 3arpsi3HEHHE BO31yXa, NOYBBI U BOJgo&éMOB). Docdop,
ainmotpornHbie Mogudukanuu (ocdopa, duznyeckue M xumuyeckue cpoiictBa. Okcun docdopa (V) u
dbochopnHas kuciora, GU3NYECKUE M XMUMHYECKHE CBOWCTBa, mojiydeHue. lMcmonb3oBanue QocdaToB B
KaueCTBE MHUHEPAITBHBIX YI0OpEHUH.

OOmas xapakrepuctuka s31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUST aTOMOB, XapaKTEpHBIE
CTETIEHU OKUCIICHUS. YTJIEpOJ, aJNIOTPONHbIE MOAU(PUKALIMU, PACIPOCTpaHEHUE B MPUpPOJE, pusnueckue u
XHUMUYecKHe cBoicTBa. Ancopouusi. KpyroBopot yriepoaa B nmpupoae. OKcuabl yriepoaa, ux pusnueckue
U XUMHYECKHE CBOWCTBA, NEHCTBUE HA KUBBbIE OPraHU3MBbI, MOJYy4YEHHE M NPUMEHEHHE. DKOJOTHYECKHe
npoOnemMbl, CBs3aHHBIE ¢ okcugoM yriepoaa (IV), rumore3a T1700aNbHOTO TOTEIUICHUS KIUMATa,
MapHUKOBBIN AP PeKT. YTonbHas KUCIOTa U €€ CoNu, NX (PU3MUecKre U XMMUUYECKHEe CBOICTBA, MOIyYeHHUE U
npuMeHenne. KauectBenHas peakuus Ha kapOoHaT-uOHBI. Vcnonbp3oBaHue kKapOOHATOB B OBITY, MEHUIIMHE,
MIPOMBIIIJICHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHauyasbHbIE MOHATHA 00 OPraHUYECKUX BEILECTBAX KAK O COSAMHEHMSX yriepoja (MeTaH, 3TaH,
STUJICH, alleTHJIEH, 3TaHoJ, MNIMLEPUH, YKCYCHas KucioTa). [IpupoiHble HCTOYHUKH YIIIEBOJOPOOB (Yrodb,
OPUPOJHBIN Ta3, HE(PTh), MPOAYKTH HUX THepepadoTku (OCH3MH), WX POJIb B OBITY W NPOMBIIUIEHHOCTH.
ITonATHE 0 GMOJIOrMYECKH Ba)KHBIX BEIECTBAX: XKHUpax, Oeskax, yrieBoAax — U UX POJIM B KU3HU YEIOBEKa.
MatepuanbHO€ €AMHCTBO OPIraHUYECKUX U HEOPTaHUUYECKUX COEAUHEHUH.

Kpemunii, ero ¢usmyeckne M XMMHUUYECKHE CBOMCTBA, MOJydeHHUE W mnpuMeHeHue. CoenuHEHHs
KpeMHHs B ipupoze. O6mme npeacrabienus 00 okcuae kpemuus (IV) u kpemaneBoit kuciore. CHIIMKATHI,
WX UCIOJB30BaHUE B OBITY, B TPOMBIIUICHHOCTH. BaXHEHIINE CTPOUTEIBHBIE MaTepHasbl: KEpPaMHKa,
CTEKJIO, IIEMEHT, 0€TOH, jkene300eToH. [IpobiemMbl 6€301acHOTO UCITOIB30BAHUS CTPOUTEIIBHBIX MAaTEPHAIIOB
B ITOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:.

u3yuyeHue oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJIIHOM KMCJIOTHI, IPOBEJCHUE
KAueCTBEHHBIX PEAKIMI Ha XJIOPHUI-UOHBI U HAOJIIOIEHUE IPU3HAKOB UX MMPOTEKAHUS, OIBITHI, OTPaXKaroII1e
¢u3nyeckue M XUMHUYECKHE CBOWCTBA TaJOr€HOB W HX COEAMHEHUH (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB), 03HAKOMJICHHE C 00OpasiamMu XJIOPHUAOB (TaJOT€HHIOB), O3HAKOMIIEHHE C oOpasimamu
ceppl M €€ COEAMHEHUSMH (BO3MOXKHO HCIOJb30BAHUE BHJEOMATEpPHAloB), HAOIIOJCHUE Ipolecca
oOyriauBaHUs caxapa NOJ JCHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOM KHUCIIOTHI, U3Y4YE€HHE XUMHUYECKHX
CBOMCTB pa30aBIEHHOW CEpPHOIl KHUCIIOTHI, MPOBEJCHHE KAueCTBEHHOH peakuuu Ha cyiabdaT-uoH U
HabJt0/IeHNe TMpU3HaKa €€ MPOTEeKaHUs, 0O3HAKOMIIEHHE C (PU3NYECKUMH CBOWCTBaMU a30Ta, (hocdopa U ux
COeIMHEHUIl (BO3MOXKHO HCIMOJIb30BAaHUE BHJICOMATepUANIOB), 0Opa3laMu a30THBIX U (POCHOPHBIX
ynoOpeHul, mojiyueHue, CcoOUpaHHe, paclO3HaBaHME M U3yUYEHUE CBOICTB aMMHuaka, IpPOBEICHUE
KayeCTBEHHBIX pPEaKkLUui Ha HMOH aMMOHMA M ¢ochaT-MOH W H3Yy4YEeHUE NPU3HAKOB HX MPOTEKaHUS,
B3aMMO/JICIICTBE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO —MCIIOJb30BaHHE
BUJIEOMATEPHAJIOB), HM3yYeHHE MoJleNell KpPUCTAIMYECKUX pelETOK anMmasa, rpadura, ¢ysuiepeHa,
03HAaKOMJIEHHE C MPOILIECCOM aJICOPOIMU pPaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
POTHBOra3a, MoJlyueHne, coOupaHue, paclo3HaBaHUE U U3Y4YEHHE CBOWCTB YIJIEKHCIIOTO ra3a, IpoBeieHHe
KaueCTBEHHBIX peakuuii Ha KapOOHAaT M CUJIMKAT-MOHbI W U3yYE€HHE NPU3HAKOB MX NPOTEKaHUS,
O3HaKOMJIEHHE C NMPOAYKLHEH CHIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIBHBIX 3a7ad I10
TeMe «BakHelre HeMeTauIbl U UX COCUHEHUSD.

MeTajliibl M HX coeaAMHECHUuA
O6HIa${ XApaKTEPUCTHUKA XHUMHUUYCCKHUX OJOJICMCHTOB — MCTAJIJIOB Ha OCHOBAHWUH HX IIOJIOXKCHUS B

[Tepuonnueckoit cuctemMe xumuueckux siemeHTOB J[. M. MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue
MeTauioB. Meraymindeckasi CBsI3b U METAJUIMYECKas KpUCTAJUITMYECKash PeMIETKa. DIEKTPOXUMHYECKUHN Psifl



HanpsDKeHUH MetasioB. Pu3nyeckre M XMMHUYECKHE CBOWCTBAa MeTayuioB. OOmme crnocoObl MOTy4eHUs
MeTauioB. [ToHATHE O KOPPO3MM METAIUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTalb,
YYT'YH, JIOPATIOMHHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lesoynble MeTaJuibl: NOJIOKEHHE B llepmoandeckord cucTeMe XUMHUUYECKHUX dJIeMEHTOB [l
W. MenneneeBa, CTpoeHUE X aTOMOB, HaXOXKJeHUE B npupoze. Puznyeckue U XUMUYECKHE CBOMCTBA (Ha
npuMepe Hatpus U Kanusi). OKCUIbI U TUAPOKCUJIBI HATpUA U Kanus. [IpuMeHeHue 1menouHbIX METaioB U
UX COEOUHEHUMN.

[[lenouHO3eMeENbHBIE META/UIbl MarHuid W KajdplMil: mnojoxkeHue B Ilepuoanueckod cucreme
xuMudeckux 3yeMeHToB J[. 1. MennaeneeBa, CTpoeHHE UX aTOMOB, HaX0XJICHHE B Ipupoze. Puznueckue u
XUMHUYECKHUE CBOMCTBA MarHus W Kaiblus. BakHeilne coelnHEHUs] KalbLUs (OKCUI, TUAPOKCHUII, COJM).
JKécTkoCcTh BOJIBI M CIOCOOBI €€ yCTpaHEHHUS.

AmoMunuii: nonoxkenue B Ilepuogmyeckoin cucteme xumuueckux anemeHToB [[. 1. Menneneena,
CTPOCHHE aTOMa, HaXOXKICHHE B mpupoje. Ou3ndeckne U XMMHUYECKHE CBOWCTBA alfOMUHUS. AMQOTEpHBIS
CBOMCTBA OKCH/IA U THAPOKCH/IA AITFOMUHUS.

Kenezo: mnonoxenue B llepumoamdeckoin cucrteme xumudeckux siemeHToB JI. M. Menpeneena,
CTPOCHHE aToMa, HaxOokjaeHue B mnpuponae. dusnyueckue M XUMUYECKHUE CBOMCTBa xkene3a. OKCUIBI,
ruapokcuabl u conu xenesa (I1) u xenesa (I1), ux cocras, cBoicTBa U MOTyYEHUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJICHHE C oOpa3laMu METAUIOB M CIUIaBOB, WX (U3MYECKHMMH CBONCTBAMH, H3ydeHUE
pe3yJabTaTOB KOPPO3UU METALIOB (BO3MOXKHO HCIOJB30BAHUE BHUJICOMATEPUAIOB), OCOOCHHOCTEH
B3aMIMOJICHCTBUS OKCHIA KaJbIlUsl W HATPUS C BOJOH (BO3MOXKHO HCIIOJIb30BAHHME BUICOMATEPHAIIOB),
UCCIICIOBAaHUE CBOMCTB XKECTKOM BOJIBI, TIPOIIECCa TOPEHHMSI JKelie3a B KHCIOPoae (BO3MOXKHO UCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), TPU3HAKOB TIPOTCKAHWS KAYCCTBCHHBIX pEaKIWid Ha HWOHBI: MarHUs, KaJbIIHs,
amroMuHus, 1uHKa, ckeneza (II) w xenesa (III), memm (II), HaOmrogeHWME W ONMMCAHHUE IPOIIECCOB
OKpAITMBaHUS IUIAMEHU MOHAMH HATPUs, KIS M KaIbIUs (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHUATIOB),
uccienoBaHre amQpOTEepHBIX CBONCTB THUIPOKCHIA aTIOMHUHUS W THAPOKCHUAA IIMHKA, pEIICHHE
IKCIIEPUMEHTAIBHBIX 33124 10 TeMe «BakHeHIie MeTauTbl U UX COSTMHCHUS.

XuMus M OKpyKamoLas cpeaa

BemectBa u Marepuansl B IIOBCEJHEBHOM KU3HU 4Ye€JIOBEKAa. be3omacHoe UCIOIb30BaHUE BEILIECTB U
XUMHUYECKUX peakluii B ObITy. [IepBas moMOILb IPH XUMUYECKUX 05KOTaX U OTPaBICHUSX.

XUMHYecKoe 3arpsa3HEHHE OKpYXarollel cpelbl (mpeaenbHas AOMyCTUMasi KOHLUEHTpalMs BELIECTB,
nanee — [1/1K). Posib XUMuM B pelieHMH SKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3LoB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUaJbl).

Meostcnpeomemnuwie ceasu

Peanmu3anus MeXNpeaMEeTHBIX CBA3€H NMpPU HM3YyYEHWH XHMHHM B 9 Kiacce OCYIIECTBISIETCS 4epe3
HCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATUH, TaK W MOHATUH, SIBISIFOIIMXCS CHUCTEMHBIMH
JUIS OTZIE€IBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OOu1re ecTeCTBEHHO-HAyYHbIE MOHITHS: HAyYHBIH (aKT, TMIOTE3a, 3aKOH, TEOPUs, aHAINU3, CUHTES,

KJaccupUKalus, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, H3MEPEHUE, MOJEIb,
SBJICHHUE, TAPHUKOBBIHN 3 (EKT, TEXHOJIOTUS, MaTEPUAIIBI.



®usuka: mMaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TONbI, PAAUOAKTUBHOCTD,
MOJIEKYJTa, SJICKTPUICCKHUH 3apsij, TPOBOJIHUKH, MTOJTYIPOBOIHHUKH, JUJICKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIINYECKas peniéTka,
CIUTaBbI, (DM3UYECKHE BEJIMYMHBI, CAMHHIBI M3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3IBI,
Comnnie.

buomorusi:  ¢orocunTes, npixaHue, Owuocdepa, dIKOCHCTEMA, MHUHEpPAIbHBIE  yIO0OpEHUs,
MHKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpacdus: armocdepa, rugpocdepa, MUHEpAIIbl, TOPHBIE TOPO/IbI, MOJE3HbIE HCKOMAeMbIe, TOILUIUBO,
BOJIHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMBbI OCHOBHOTO OOIIET0 0Opa3oBaHUsI JTOCTUTAIOTCS B
XoJe OOy4eHHMs] XUMHH B EIMHCTBE Y4eOHOW M BOCHUTATENBHOH JESATENbHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMH POCCUUCKUMU COITMOKYJIBTYPHBIMHU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, IPUHATHIMU
B 00IIIeCTBE MpaBWJIaMU U HOPMaMHU MOBEJCHHS M CIIOCOOCTBYIOT MIPOLIECCaM CaMOIIO3HAHHU S, CAMOPA3BUTHUS
U COLMAIN3aluu 00yJaronIuXxcs.

JImgHOCTHEIC PE3YyIbTAaTbl OTpPAXKAIOT TOTOBHOCTH 06yqa10mnxcsl PYKOBOACTBOBATLCHA CHCTEMOM
IIO3UTHUBHBIX NEHHOCTHBIX OpI/ICHTaIII/Iﬁ N PpaCIIMPCHUEC OIIbITa ACATCIbHOCTHU Ha e€ OCHOBE, B TOM 4YHCJIC B
4acCTu:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

LIECHHOCTHOTO OTHOILIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY HACIICIIHIO,
MOHMMAaHUS 3HAYCHHUS XMMHUYECKOM HAayKd B JKU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAJIETh
JOCTOBEPHOI MH(OpMaIHel 0 MEPEeTOBBIX TOCTHKEHUSX U OTKPHITUSIX MUPOBOM U OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOT0 BOCTIMTAHMSA:

IIPEJICTABICHUS] O COLMAIBHBIX HOpMax W INpaBUiaX MEXKINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, Y4eOHOUCCIIE0BATENLCKON, TBOPYECKON U
JAPYTUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM NEATETbHOCTH NMPH BBHIIOIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCIbHBIX 3a4da4, BBIINOJHCHUM XHUMHUUYCCKUX OKCICPUMCHTOB, CO3JaHHUU y‘IC6HI)IX
IIPOEKTOB, CTPEMJICHHs K B3aMMOIIOHUMAHHIO U B3aMMOIIOMOIIM B MpOLECCe ATOH y4eOHOH /eATeIbHOCTH,
TOTOBHOCTH OILICHUBATh CBOE IMOBCACHUC U IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C IMO3UIMK HPABCTBCHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA

MHPOBO33pPCHUYCCKUC TIIPEACTABIICHUA O BCIICCTBE U XUMHYSCKOMN peaknu, COOTBCTCTBYIOIIUC
COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKU U COCTABJIAIOIIHNEC OCHOBY IJId IMMOHHUMAHUS CYHIHOCTU Haquoﬁ
KapTUHBI MHpa, NOPEACTaABICHUSA 00 OCHOBHEBIX 3aKOHOMCPHOCTAX PpPa3BUTHUA MPUPOJbI, B3aWMMOCBA3AX
YCJIOBCKa C HpHpOI[HOf/'I CpCIIOfI, 0 POJIM XUMHHU B MTO3HAHWUU 3TUX SaKOHOMCpHOCTCﬁ;

MO3HaBaTeIbHbIE MOTHBBI, HAlpPaBJICHHBIE Ha IOJIyY€HHE HOBBIX 3HAHUHU 1O XUMHH, HEOOXOIUMbIE
uis  oObsCHEHUS HaONIOAaeMbIX IMPOLECCOB U  SBJICHUM, IO3HABaTeNbHOM, HWH(GOPMALMOHHONW H



YUTATENIbCKOM KYJbTYphl, B TOM YHCJE HABBIKOB CaMOCTOSTEIBHOM pPabOThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CpPeICTBaMU HH(GOPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOY4YeHWI0O U TIO3HAHWIO, JI0003HATEILHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00pa30BaHUIO, TPOSKTHONH ¥ WCCIEAOBATEIbCKOW JIEATEIHHOCTH, K OCO3HAaHHOMY BEIOODPY
HAIPABJICHHOCTH U YPOBHS O0yUYCHHS B TajbHCHIIIEM;

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LEHHOCTU >KM3HH, OTBETCTBEHHOI'O OTHOLIEHMS K CBOEMY 3[J0pPOBBIO, YCTAaHOBKM Ha
3I0pOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUM MU HENPUSTHE BPEAHBIX IMPUBBIUEK (YNOTpeOIeHUS
aJIKOTOJIsI, HAPKOTUKOB, KypeHH), HEOOXOJMMOCTH COOJIOICHHsI MPaBHJI OE30MAaCHOCTH NPU OOPALICHUN C
XUMHUYECKUMHU BEUIECTBAMU B ObITY U pealbHOM KU3HU;

5) Tpy10BOro BOCIIMTAHUS

UHTEpeC K MPAKTUYECKOMY M3YUYEHHIO Ipodeccuil U Tpyna pa3iiMyHOIO poja, YBaKEHUE K TPyIy U
pe3ysbTaTaM TPYLOBOM IEATENbHOCTH, B TOM 4YHCIE HAa OCHOBE INPUMEHEHUS NPEIMETHBIX 3HAHUM 110
XMMHWHW, OCO3HAHHBIA BBIOOP HMHIUBUAYAJTHbHOW TPACKTOPHH MPOJODKEHHS 00pa3oBaHUs C Yy4ETOM
JIMYHOCTHBIX UHTEPECOB M CHOCOOHOCTH K XMMMHU, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCIEITHON
npoeCCHOHATPHON ACATENBHOCTH W Pa3BUTHSA HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJaNnTHPOBATHCS B
npodeccuoHaIbLHOM cpelie;

6) IKOJIOrHYECKOr0 BOCIIUTAHUS:

9KOJIOTHUYECKHU 1IeJiecoo0pa3Hoe OTHOIIEHUE K MPHPOJE KaK MCTOYHHUKY >KU3HH Ha 3emiie, OCHOBE €&
CYLIECTBOBAHMSI, IMOHMMAaHHE LEHHOCTH 3J0pOBOro M Oe3omacHOro oOpa3a >KHU3HH, OTBETCTBEHHOE
OTHOIICHUE K COOCTBEHHOMY (PH3NYCCKOMY U TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHKE IICHHOCTH COOJIIOICHUS
MpaBMJI 0€30MaCHOTO OBEICHUs TPU PaboTe C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOXKAIOLIUX 310POBbIO
¥ KM3HHU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, IOJy4aeMble MPU HM3YYCHUH XHUMUM, IS PEIICHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIIEH NPUPOJHOW CPENOM, I IOBBILICHUS YPOBHS DKOJOTMYECKOW KYJIBTYpHI,
OCO3HaHUS TJIOOAIBHOTO XapakTepa dKOJOTHUUECKHX MPOOJIeM U IMyTel MX PEHICHHUsS] TTOCPEICTBOM METOJIOB
XMMHH, OKOJIOTMYECKOTO  MBILIJICHUS, YMEHMS  pPYKOBOJACTBOBATbCA MM B  IIO3HABATEJIbHOW,
KOMMYHUKATUBHOM U COIIMAJIbHON MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MerarnpeaMeTHBIX PEe3yJIbTaTOB BBIACISIIOT 3HAYUMBIE JJIs1 (GOPMHUPOBAHUS MHUPOBO33PEHUS
oOlieHay4Hble TMOHATHS (3aKOH, TEOpUs, MPHUHIIUIM, THUMOTe3a, (PaKT, cucrema, MpoIecc, IKCIEPUMEHT U
JPYTOE.), KOTOPBIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX MpeIMeTaxX M MO3BOJSIOT Ha OCHOBE
3HAHUN M3 STUX NpPeaAMeToB (HOPMHUPOBATH MPEACTABICHHUE O IIEJIOCTHOM HAyYHOM KapTHHE MUpa, U
yHHUBEpCaIbHbIE Yy4eOHbIE IEHCTBUS (TMO3HABAaTEIbHbIE, KOMMYHUKATHBHBIC, PETYISITHBHBIE), KOTOpHIE
obecrieunBalOT (POpMUPOBAHME TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBJICHHIO
y4eOHOU e TeNbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeiCTBUS
Ba3oBble JJornuyeckue AelicTBUA:
YMEHHS UCIIOJIb30BaTh MPUEMBI JJOTUYECKOTO MBILUICHUS [IPU OCBOCHHUM 3HAHUM: PACKPBIBATH CMBICI
XUMUYECKUX TOHATHH (BBLACIATh MX XapakTEpHbIE MPU3HAKU, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMU

HOHSITHS[MI/I), HUCIIOJBb30BAaTh IMOHATHUA AJIA 00BACHEHHS OTACIBHBIX (i)aKTOB n SIBJICHHI;'I, BI)I6I/IpaTI) OCHOBaHUs
U KpUTCpUU I KJIE[CCI/I(I)I/IKEU_[I/II/I XUMHUYCCKUX BCIICCTB U XHUMHUYCCKHUX peaKuHﬁ, YCTaHAaBJINBATb



MPUYUHHO-CIICJCTBEHHBIE CBS3M MEXAy OOBEKTaMU W3y4YeHHS, CTPOUTHh JIOTHYECKHE PACCYXICHUS
(MHAYKTHBHBIC, IETyKTUBHBIE, TIO aHAJIOTHUH ), JCJIaTh BHIBOJIBI U 3aKITIOUCHUS,;

YMEHHE NpPUMEHATb B Ipolecce IMO3HaHUA TMOHATUA (IIPeIMETHble M  MeTalpeAMETHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, HCIIOJIB3YEMbIe B XUMHH, TPE0OPa30BBIBATh MIMPOKO NMPUMEHSEMBIC B
XMMUU MOJIEJIbHBIC TPEACTaBICHUS — XMMUYECKMH 3HaK (CHMMBOJI 3JIEMEHTa), XMMHYeckas (opmyna u
YpaBHEHHE XWUMHUYECKOW pEeakIuy — TPU PEIICHUH Y4eOHO-TIO3HABATENbHBIX 337ad, C Y4YETOM ITHX
MO/JICJIBHBIX MPEJICTABICHUH BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKY U3y4aeMbIX 0OBEKTOB
— XUMHYECKHMX BEIIECTB M XMMMUYECKHUX pEaKUuil, BBIABIATb OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-
CJICACTBEHHBIE CBSI3M U IPOTUBOPEYMS B M3y4aEMBbIX ITPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejabcKkue NecTBUA:

YMCHHC HCIIOJIB30BATL ITOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA IIO3HAHHA, da TAKIKC B
Ka4dyeCTBEC OCHOBBI IJIA (bOpMI/IpOBaHI/IH THIIOTE3BI 110 IMTPOBEPKE IMMPABUIIBHOCTHU BBICKA3bIBACMBIX CY)I(,HCHPlﬁ;

OpuoOpeTeHHe OmbITa IO IUIAHUPOBAHMIO, OPraHM3allid M TPOBEICHHIO  YYCHHYECKHX
IKCIIEPUMEHTOB, YMEHHE HaOII01aTh 3a X0JI0M IPOIEcca, CAMOCTOSTEIbHO IIPOrHO3UPOBATh €T0 PE3YIIbTaT,
(dbopMynrpoBaTh 0000IICHHS U BBIBOBI IO PE3YyNIbTaTaM MPOBEIEHHOTO ONbBITA, UCCIIEIOBAHMS, COCTABIIATh
OTYET O MpoAeTaHHON padoTe.

Pa6ora ¢ undopmanmueii:

YMCHHUE BBIOMPATh, aHATU3HPOBATh M MHTEPIPETHPOBATH MH(POPMALHUIO PA3IUYHBIX BUIOB H (HOpPM
MNpCACTABJICHUA, MOJYYaCMYIO M3 pPa3HBIX HCTOYHHUKOB (Hay‘IHO'HOHy.H?IpHaﬂ JUTCpaTrypa XUMHYCCKOTO
Cozlep)KaHMsl, CIIPaBOYHBbIE MOCOOUs, pecypchl MHTepHETa), KPUTUYECKH OLICHHBATh MPOTUBOPCUUBYIO U
HE/IOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE NPUMEHSTHh pa3IMyHble METOAbI M 3alpochl MpH IOWCKE W oTOope HHbOpManuu u
COOTBETCTBYIOIINX [JaHHBIX, HEOOXOIMMBIX JJIsI BBIIOJHEHHS YYEOHBIX M II03HABATEIbHBIX 3a/ad
ONpeNeIEHHOr0  TUIa, MNpUOOpeTeHHe onbiTa B 00JAacCTH  MCHOJNb30BaHUSA  HMH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpOil aKkTUBHOTO UCIOIb30BAaHUS PA3IUYHBIX TTOUCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BBIOMpPAaTh ONTUMANbHYIO (QOpPMY TpEeACTaBICHUs HHPOPMALUU H
WUTIOCTPUPOBATH PelllaeMble 3a/1a4l HECIO)KHBIMU CXEMaMHU, JuarpaMMaMHu, IpyruMu popmamu rpaduku U
UX KOMOUHAIMSIMU;

yYMEHHE HCTOJIh30BaTh U aHAIU3UPOBATh B Mpolecce Y4eOHOH M HCCIeI0BaTENbCKOW AESITeTbHOCTH
MHQOpPMAIIMIO O BIUSHUM TIPOMBIIUIEHHOCTH, CEJIBCKOTO XO3fAHMCTBA M TpPAHCIOpPTAa HA COCTOSHHE
OKpY>Karollel NpUPOIHON CPEBI.

KomMyHuUKaTHBHBIe yHHBepcaibHble y4eOHbIe qelicTBHA:

YMEHHUSI 33/1aBaTh BOMPOCHI (B XOje auanora u (Win) AUCKYCCUU) MO CYIIECTBY OOCYKIAaE€MOU TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBITTOJIHEHUS TIPEITIOKCHHON 3a/1a4u;

YMEHHUS TPEACTABISTh IOJMYyYEHHBIE PEe3YybTaThl ITO3HABATEIIBHOW JIESTEIIBHOCTH B YCTHBIX U
MUCBbMEHHBIX TEKCTax; JeNaTh MPE3CHTAIMI0 PE3YIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO JKCIIEPUMEHTA
(;mabopaTopHOro ombITa, Ta00PATOPHON PAOOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

YMCHUA y‘-IC6HOl"0 COTpyAHHU4YCCTBA CO CBCPCTHUKAMU B COBMECTHOM MO3HABAaTEIbHONH U
HCCIIeI0BATEIbCKOM ACATCIIBHOCTH IIPU PCIICHUH BO3HHUKAIOIIUX HpO6J’IeM Ha OCHOBC yqéTa O6HH/IX



MHTEPECOB U COTJIACOBAHUS MO3UIUH (00CYkIeHUsI, 00OMEH MHEHUSMU, «MO3TOBBIC IITYPMBI», KOOPAMHALIUS
COBMECTHBIX JICHCTBHI, OMpe/iesieHne KpUTepUeEB MO OIIEHKE Ka4eCTBA BHIIOJHEHHOU padOTHI U IpyTHe).

PeryasiTuBHble yHHMBepcaJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEIbHO  ONPENENATh LEAU JACSITENbHOCTH, IUIAHUPOBATh, OCYUIECTBIATH,
KOHTPOJMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JACSITENBHOCTh, BHIOMpaTh Hambolee
3¢ (eKTHBHBIE CIIOCOOBI pElIeHUs] y4eOHBIX M TO3HABATENBHBIX 33J1a4, CAMOCTOSITEIIBHO COCTaBISATh WIIH
KOPPEKTUPOBATh MPEIIOKEHHBI AJTOPUTM ACUCTBUN IPHU BBITOJIHEHUH 3aJaHUM C YYETOM IOIy4YEHUs
HOBBIX 3HaHUM 00 HN3y4aCMbIX 06’beKTaX — BCIICCTBAX U PCAKIUAX, OICHUBATH COOTBCTCTBUC ITOJTYUCHHOT'O
pe3yibTaTa 3asBJICHHOM LEJIHM, YMEHUE HCIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B
YCJIOBUH 3aJJaHHIA.

HNPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe mpeaMeTHBIX PE3yJIbTATOB 110 OCBOCHHIO O0S3aTEIBHOTO COJEPIKAHUS, YCTAaHOBJIEHHOIO
JaHHOM (enepanbHON pabodel MporpaMMoM, BBIIEISAIOT: OCBOEHHbIE OOYyYaroIMMUCS HAay4dHble 3HAHUS,
YMEHHUS U CHOCOOBI NeHCTBUMA, crienuduyeckue i MpeaIMEeTHON 00nacTu «XUMHS», BHIBI IESTETbHOCTH
[0 TOJIyYEHHIO HOBOTO 3HAHMS, €ro HHTEpHpeTaluu, NpeoOpa3oBaHUIO M IPUMEHEHUIO B Pa3IMYHBIX
Y4eOHBIX U HOBBIX CHTYaIUsX.

K koniy oOyueHus B 8 kJiacce nmpeaMeTHbIE pe3ysibTaThl HAa 0a30BOM YpPOBHE JOJKHBI OTpa)kaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX IOHATHI: aTOM, MOJIEKYJId, XMMHYECKHU 3JIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAs M HEOJAHOPOJHAs), BaJECHTHOCTH,
OTHOCHUTEJIbHASI aTOMHAsI U MOJIEKYJISIPHAsA Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs: Macca, MaccoBas
JO7IS XMMHUYECKOTO DJIEMEHTa B COCAMHEHHH, MOJIAPHBIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJlb,
AEKTPOOTPHUIIATEIILHOCT, CTETICHh OKHCIICHUS, XUMUYCCKasT PEaKIus, Kiaccu(uKaIs peakiuii: peakiuu
COCIMHEHUS, PEAKIMH PA3JI0KEHHS, PEaKIMH 3aMEUICHHs, PeakiMi OOMEHa, 9K30- U JHIOTEPMHUYECKHE
peakiuu, TerIoBor 3PPEKT peakiuu, Sapo aToMa, FICKTPOHHBINA CJION aTroma, aTOMHasi OpOHUTalb, PaJnycC
aToOMa, XUMHUYECKas CBA3b, NIOJISIPHAS U HEMOJISIPHAS. KOBAJIEHTHAS CBS3b, MOHHAA CBSA3b, MOH, KATUOH, AHUOH,
pacTBOp, MaccoBasi 1011 BeliecTBa (IIPOLIEHTHAsI KOHIIEHTPAIIHs) B pPaCTBOPE;

WIUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX IOHATHM M NPUMEHSITH 3TU NOHATHS IIPU
ONMCaHNH BEUIECTB U UX MPEBPAIICHUN;

WCIONIb30BaTh XMUMHYECKYI0 CHMBOJMKY [UJIS COCTaBleHHS (HOpMyNl BEIIeCTB U YpaBHEHUU
XUMHYECKUX PEAKIIUI;

OTIpEENATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCAMHEHMSX, CTETMEHb OKHCICHUS
AJIEMEHTOB B OMHApPHBIX COCIMHEHMSX, MPUHAJJIC)KHOCTD BEIIECTB K OMPENEIEHHOMY KJIAcCy COEIUHEHUM
o Gopmysam, BUJI XUMHUYECKOM CBsI3U (KOBAJIGHTHAS! M HOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

packpsiBaTh cmbici [lepunonnueckoro 3akona JI. M. MenneneeBa: NeMOHCTPUPOBATH MOHUMAHHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKUX DJIEMEHTOB OT HMX MoJiokeHus B llepuomnueckon
CHUCTEME, 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOIO YYEHUS,
3aKoHa ABOTaJIpo;

OMHUCHIBATh W XapakTepu3oBaTh TabMuuHyro (opmy Ilepuomnyeckoir CHCTEMBI XUMHUYECKHX
JJIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHas moArpymnmna (A-rpymma)» u «mobounas noarpynmna (b-rpymma)y,
Majbie U OOJIbIIINE TIEPHOJIbI, COOTHOCUTH O0O3HAYEHHsI, KOTOphIe UMEIOTCs B Tabnuie «llepromnyeckas
cucrtemMa XxumMuuyeckux anemMeHToB /. Y. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsj sjapa, oOIee YHUCIO DJEKTPOHOB M PACIpEeICHHEe WX TI0
ANEKTPOHHBIM CIIOSIM);

KJIaCCU(PUITUPOBATh XUMHYECKHUE IJIEMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA, XUMHUECKHE PEaKIuu (10
YHCITy U COCTAaBY YYaCTBYIOIIHUX B PEAKIIMH BEIIECTB, IO TETIOBOMY 3P EKTY);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPIK/1asl ONKMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;



IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa, BO3MOXHOCTU
IPOTEKaHHUs XMMUYECKUX MPEBPAIIECHUI B pa3IMYHbIX YCIOBUSX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIIO
XMMHYECKOT0 3JIeMEHTa MO (OopMyle COEAMHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH
pacy€Thl IO YPaBHEHUIO XMMHUYECKON PEaKLINK;

IPUMEHATh OCHOBHBIC ONEpAallUM MBICIUTEIBHONW NEATEIbHOCTH — aHAJIW3 U CUHTE3, CpaBHEHHE,
00001IeHNe, CHCTeMAaTU3alNI0, KIacCU(DHUKAIMIO, BBISBICHHE NPUYMHHO-CICICTBEHHBIX CBSI3€d — JUIs
U3yYeHHUs] CBOWCTB BEUIECTB M XUMHUYECKUX peaklUil, €CTeCTBEHHO-HAay4yHble METOJbl IO3HaHUA —
HabJI0IeHNe, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIICPUMEHT (peaJIbHBINA U MBICIICHHBIH );

ClleZIoBaTh MpaBWIaM IIOJb30BaHUSA XMMHUYECKOM IOCYJOH M J1a0OpaTopHbIM 00OpyIOBaHHUEM, a
TaKXKe TpaBWIaM oOpalleHus C BEIIeCTBAMH B COOTBETCTBUM C WHCTPYKIHUSMH IO BBITIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYEHHIO U COOMPAHHUIO ra3000pa3HbIX BELIECTB (BOAOPOAA U
KHMCJIOpO/1a), TPUTOTOBJIEHHUIO PAaCTBOPOB C ONPENECIEHHON MaccoBOM J0J€M pacTBOPEHHOIO BELIECTBA,
IUTAHUPOBATh U MIPOBOAUTH XMMUYECKHE SKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB LIEJIOYEH U KUCIOT
C TMIOMOIIBIO UHAMKATOPOB (JaKMYC, (peHopTarent, METHIIOPAHK U IPYyTHE).

K koniy oOyueHus B9 KJjiacce mpeMETHBIE PE3yNbTaThl HA 0Aa30BOM YpPOBHE JOJKHBI OTPaKaTh
c(OpMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHIA:

PacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKYyJa, UOH,
KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb
OKHCJICHHS, XUMUYECKasl PeaKIns, XAMHUECKasl CBsI3b, TEIUIOBOM A(PPEKT pEaKIiu, MOJIb, MOJIIPHBIA 00BEM,
pacTBOp, SJICKTPOIMTHI, HEINEKTPOJIUTHI, INEKTPOIUTHYECKAs IUCCOIMALNS, PEAKIMH HOHHOrOo OoOMeHa,
KaTaJn3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMble pEeakIud, OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIICHUE, aJUIOTPONUS,
aM(pOTEepHOCTh, XMMHUUYECKAsl CBS3b (KOBAJIEHTHAsl, MOHHAs, METaJNIMYecKas), KpUCTalInyecKasi peléTka,
KOppO3HUsl METaJUIOB, CIUIABbI, CKOPOCTh XHMMHMUYECKOW PpEaKIUH, MPEIEIbHO AONYCTUMAas KOHLIEHTpalUs
ITIK Bemectna;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSATUN U MPUMEHSTH 3TH NOHATHUS MPHU
OIMCAaHUU BELIECTB U UX MPEBPALLECHUN;

UCIOJIb30BaTh XMUMHYECKYI0 CHMBOJIMKY [UISI COCTaBieHHS (OpMyNl BEIIECTB W YpaBHEHUU
XUMHYECKUX PEAKIINI;

ONpPEAENATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XHMHUYECKHMX OJJIEMEHTOB B COEIMHEHHUAX
Pa3IMYHOIO COCTaBa, MPUHA/IIEKHOCTh BEIIECTB K ONpeAeIEHHOMY Kilaccy COeIMHEHUN o Gpopmyiam, BUJ
XMUMUYECKOHN CBsI3U (KOBaJEHTHAas, MOHHAs, METAIJIMUECKasi) B HEOPIraHUYECKUX COEIMHEHMSIX, 3apsi HOHA
0 XMMHUYECKON (opmyie, XapakTep cpeabl B BOJHBIX pPacTBOpaX HEOPraHWYECKUX COECTUHEHUH, TUI
KPUCTAJNINYECKON PEIIETKN KOHKPETHOTO BELIECTBA,

packpbiBaTh cMbicn llepuommueckoro 3akona J[. WM. MenaeneeBa W JEMOHCTPUPOBATH €TI0
MIOHMMAaHME: ONKCHIBaTh M XapaKTepHu30BaTh TaOnuuHyro (opmy Ileproguueckoi cUCTEMbl XUMHYECKUX
AJIEMEHTOB: Pa3/InyaTh MOHATHUS «JIaBHas moArpymnmna (A-rpymnma)» u «mnobouHas noarpynna (b-rpynmna)y,
MaJible U OOJIbIINE MEePUO/Ibl, COOTHOCUTh 0003HAUEHMSI, KOTOPbIE UMEIOTCA B NMEepHOANYECKON Talnuie, C
YHICJIOBBIMU XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl A1pa, oliiee
YHCIIO 3JIEKTPOHOB U PACHpeeNieHHe UX MO 3JIEKTPOHHBIM CJIO0SM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB 3JIEMEHTOB M MX COCJUHEHHMH B INpejaenax MaslbIX MEepUOJIOB U TJaBHBIX MOATPYII C
Y4ETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIIeCTBA, XUMUYECKHE peakluu (o
YHUCIY U COCTAaBY YYacCTBYIOLIMX B PEAKLMHU BEIIECTB, MO TEMJIOBOMY 3P (EeKTy, 10 U3MEHEHHIO CTeleHeH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M cHeHU(pUUECKHe XUMHUECKHE CBOMCTBAa MPOCTBIX U
CIIO)KHBIX BEIIECTB, IMOATBEPXKAas ONUCAaHUE NpUMEpPaMH MOJEKYJISIPHbIX W HOHHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKONW TUCCOLMAIMU KUCIOT, IIeNouel U cojeil, MmoiHble U
COKpallléHHbIE YpaBHEHHMs peakUMid MOHHOrO OOMEHa, YpaBHEHHUs peakiUil, MOATBEP)KIArOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3IUUYHBIX KJIACCOB;



PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA TOCPEICTBOM COCTABJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIMMT;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH MPOTEKAHUS
XMMUYECKUX MPEBPALCHNI B pa3IMUHbIX YCIOBHSX;

BBIUUCIIATE OTHOCUTEIBHYIO MOJIEKYJIISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XMMUYECKOI0 3JIeMEHTa IO (opMyse COEAMHEHHs, MacCOBYIO JOJIO BEIIECTBA B PacTBOpE, MPOBOJUTH
pacy€Thl IO YPaBHEHUIO XMMHUYECKON PEAKIINY;

coOyroaTh IpaBUiIa IOJIB30BaHUS XMMHUYECKOM IOCYyloM U jabopaTOpHBIM 00OpYyIOBaHUEM, a
TaKXKe TMpaBWiia OOpAalIeHHs C BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKUHUSMH TIO BBIMOJHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB I10 MOJYYEHUIO M COOMPAHHUIO Ia3000pa3HbIX BELIECTB (aMMHUaKa U
YIJIEKUCIIOTO ra3a);

IIPOBOJIUTH PEAKLIMHU, TOATBEPHKAAIOLINE KAaUeCTBEHHbBIN COCTaB pa3IMYHbIX BEIIECTB: paclo3HaBaTh
OTBITHBIM MyTEM XJOpHUI-, OpOMHI-, HOTUA-, KapOoHaT-, PpochaT-, CHIMKaAT-, CyIb(ar-, THAPOKCUI-HUOHBI,
KaTUOHbI AMMOHHUS U MOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX
BELIECTB;

IIPUMEHATh OCHOBHBIC ONEpAallUM MbICIUTEIBHONW NEATEIbHOCTH — aHAJIW3 U CUHTE3, CpaBHEHHE,
0000I1IeHHE, CUCTEeMATU3AINI0, BBIABICHUE MPUYMHHO-CICICTBCHHBIX CBSA3€H — IS U3YyYCHHS CBOMCTB
BEIIECTB M XMMMUYECKHX peaKluil, eCTECTBEHHO-HAY4YHbIE€ METOAbI MO3HAHMs — HaOJIIOJICHUE, U3MEPEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).

TEMATUYECKOE IINTAHUPOBAHUE

8 KUJIACC
Ne HaunmenoBanue pa3nienoB u Tem KommuectBo yacos DnekTpoHHBIE (IUPPOBEIC)
n/m MIPOrpPaMMBbI o0pa3oBaTeNbHbIE PECYPCHI
Bcero |[Kontponbnbie||[IpakTuy
paboThI €CKHe
paboThI

Pasznea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA ‘
1.1|Xumus — BakHasi 00J1aCTh 5 2 bubmuoreka [JOK

€CTECTBO3HAHHUS U IIPAKTHYCCKOM https://m.edsoo.ru/7f41837c

JESTEeTbHOCTH YeJI0BEKa
1.2||BemecTBa 1 XUMHYECKHE PEAKIINN 15 1 bubnuorexa [JOK

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

‘I/IToro IO pa3feiny H 20 H ‘
‘Pa?.zle.ﬂ 2. BakHeiilnuMe npeAcTaBUTeIM HEOPraHUYeCKUX BellecTB ‘
2.1|Bo3nyx. Kucnopoa. Ionsitie 06 6 bubmmorexa [IOK

OKCHJIax https://m.edsoo.ru/7f41837c
2.2||Bomopoa.IToHsiTHE 0 KUCIOTaX U COMSAX 8 1 bu6mmoreka [JOK

https://m.edsoo0.ru/7f41837c

2.3||Bona. PactBopsl. [lonstue 006 5 1 1 bu6mmoreka [JOK

OCHOBaHHUAX https://m.edsoo.ru/7f41837c
2.4|OcHOBHBIE KJIaCChl HEOPTAHUIECKUX 11 1 1 bubnnorexa [JOK

COeTUHEHU I https://m.edsoo.ru/7f41837c
Hroro no paszneny H 30 H ’

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaementon /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMUYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU

3.1|[Tepuonnyeckuii 3aK0H U 7 bu6nmoreka [JOK
[Meproanyeckas cucTeMa XUMHYECKUX https://m.edsoo0.ru/7f41837c
anemenToB /1. 1. Menneneena.
Crtpoenue atoma

(00]
[EY

‘3.2 HXHMquCKas{ cBs13b. OKHCITUTEIBLHO- H HBI/I6J‘II/IOTeKa [HOK
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No HaunmenoBanue pa3ienoB u TeMm KomnuecTBo uacoB DneKkTpoHHbIE (IU(PPOBHIE)
/1 MpOrpaMMbI 00pa3oBaTelbHbBIE PECYPCHI
Beero |[Kontpoasnsie|IIpakTinu
paboThI €CKHe
paboThI
‘ HBOCCTaHOBHTenLHHe peakiuu H H H \\https://m.edsoo.ru/7f41837c|
Hroro mo pazueny 15 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[MTPOI'PAMME
9 KJIACC
No HaumenoBanue pa3nenoB u Tem KonnuectBo yacoB ‘ OnekTpoHHbIC (IU(PPOBLIL)
n/m POTPaMMBbI Beero|Kontponssie [[Ipaktuaeckie o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
‘Pamen 1. BemecTBO M1 XUMHMYECKHE PeAKIUH ‘
1.1||[ToBTOpeHue u yrayOneHue 3HaHUA 5 1 bubnuoreka [IOK
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIEC 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/7f41a636
1.3 ||9mekTpomuTdeckast TUCCOMHUAIINS. 8 1 1 bubnuorexa [JOK
XUMHYECKUE PEAKI[MH B PACTBOPax https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pasaeny H 17 H ‘
‘Pamen 2. HemeTaJi1bl 1 UX COeIMHEHUSA ‘
2.1||0O0mas xapakTepucTuKa XUMUIeCKuX || 4 1 bubnuorexa [JOK
snemenToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
2.2||0O6mas xapakTepucTUKa XUMHUYECKUX || 6 bu6nuorexa [IOK
anemeHTOB VIA-Tpymmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COEZIMHEHUs
2.3|/O0mas xapakTepucTuKa XUMHUYECKux || 7 1 bub6nuorexa [IOK
aeMeHTOB VA-rpymibl. A30T, https://m.edsoo.ru/7f41a636
docdop 1 ux coegMHEHUS
2.4|0O0mas xapakTepucTUKa XUMHUIECKuX || 8 1 2 bubnuorexa [JOK
aeMeHTOB [VA-Tpymmsl. Yriepoa u https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COeTMHEHHUS
‘I/ITOFO 10 paszeny H 25 H ‘
‘Pa311e.11 3. Mera/uibl M HX COeIHHEHHUS ‘
3.1 ||O6mIue cBOMCTBA METAIIIOB 4 bubmuotexa [JOK
https://m.edsoo.ru/7f41a636
3.2 || BaxkHelne MeTaIbl U UX 16 1 2 bu6mmorexa [IOK
COETMHEHUS https://m.edsoo.ru/7f41a636
‘I/IToro 0 pa3feny H 20 H ‘
‘Parmen 4. XuMus M OKpyKauas cpeaa ‘
4.1 |BemniectBa 1 MaTepuaibl B KU3HU 3 bubnuorexa [JOK
YenoBeKa https://m.edsoo.ru/7f41a636
‘I/IToro 0 pa3feiny H 3 H ‘
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KonnuecTtBO yacos

DnekTpoHHbIC (IU(PPOBLIE)

ITPOTPAMME

Ne HaunmenoBanue pa3nenoB u Tem
/1 porpamMMbl Beerol|[Kontponbhie [[Ipaktnueckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
PesepBHOE Bpemst 3 bubmuorexka [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7



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

