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HOACHUTEJIBHASA 3AIITUCKA

[IporpaMMa 1Mo XUMHUM Ha YpOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TpEeOOBaHWI K pe3yldbTaTaM OCBOCHHUS OCHOBHOH 00Opa3oBaTeNbHOW MPOTPaMMBbI
OCHOBHOro ob6mero obpaszoBanms, mpexacraBieHHbx B PI'OC OOO, a Takke Ha OCHOBE
denepanpHOl pabodell MpOrpaMMbl BOCIHUTAHWUS W C YYETOM KOHICTIUU MPETOAaBaHU
yueOHoro npeamera «XuMus» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoii deaeparuu.

[IporpaMma 1Mo XuUMHHM JaéT MPEACTABICHHE O IENsAX, OOIIeld cTpaTeruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOUIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s13aTeIbHOE MPEAMETHOE COJIEpKAHUE, MPeyCMaTpUBAEeT pacipeesieHre ero mo Kjiaccam u
CTPYKTYPUPOBAHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl [0 XUMUH, OIPENEIseT KOJIMUYECTBEHHbIE
M KayeCTBEHHBIE XAapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEeI0BATEIbHOCTh
U3YYEHUS XUMUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JTOTUKU Yy4eOHOTO
polecca, BO3PACTHBIX OCOOCHHOCTEHW 00ydJaroIUXCs, OMPEACIIIeT BO3MOXHOCTH TMPEAMETa JIst
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHusl, a TaK)Ke TPEOOBAHHI K pe3yibTaTaM 00y4eHUSI XUMUU
HA YpOBHE I1eleil W3ydYeHHs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTSIIbHOCTH 00YYarOIIEerocs 10 OCBOCHHUIO YIEOHOTO COJIEPIKaHUSI.

3HaHUE XMMHH CIYXXUT OCHOBOW JUIsi (JOPMHUPOBAHUS MHUPOBO33PEHUsT 00ydarolerocs,
€ro TPEJICTaBICHUA O MaTepPHATLHOM CIWHCTBE MHUPA, BAKHYIO POJb WUTPAOT (POpPMUpPYEMBIC
XUMHEH MPeCTaBICHUs O B3aUMOINPEBPAILICHUAX YHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPO/IE,
0 TYTSAX PEMICHUS TJIOOATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHSI UYECIOBEYECTBA — CHIPHCBOM,
SHEPreTUYeCKOM, MUIEBOI 1 SKOJIOTHYECKON 6e30MacHOCTH, TPOOIeM 3paBOOXPAHEHUSI.

N3ydenue xumuu:

® CIOCOOCTBYET pealu3allid BO3MOXKHOCTEH [UIsi caMOpa3BUTHS H  (opMHpOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111ei 1 PyHKIIMOHAIBHOI rPaMOTHOCTH;

® BHOCHT BKJIaJ B (GOPMUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HABBIKOB WX CaMOCTOSITENIbHON y4eOHOW JeATeNbHOCTH, OJKCIEPUMEHTATbHBIX U
MCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJUMBIX KaK B TOBCETHEBHOW MXW3HH, TaK M B
npodeccuoHaNBHOM NesTeNbHOCTH;

® 3HAKOMHUT CO CHNEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIa/JbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIA/Ia Ha E€IUHCTBO MPUPOABI M YETOBEKA, SBISIETCS OTBETCTBEHHBIM 3TaroM
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUaIOLTHXCS;

e crnocoOcTByeT (GOPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TPHUPOJE, K UEJTOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHYECKOE OOpa3oBaHUE
o0yJaromuxcs.

Jlannble HampaBieHUs B OOyYe€HUM XHMHUU OOECHeuMBarOTCs CIEUU(PHUKON CcoaepKaHUs
yueOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TEJarorHuyeckd aJalnTHPOBAaHHBIM OTpakKeHHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI OPUEHTHPOBAH HA OCBOCHHE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIIBHBIX MMOHATUA XUMUH, OCHOB HEOPTAaHUUECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUM OPTaHUYECKOU XUMUHU.

CtpykTypa conepkaHUs MPOTPAMMBI MO XUMHUU CPOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ uazydeHuto. CojaepiaHue CKJIAAbIBACTCSI W3 CHUCTEMBI MOHATHA O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XHUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIMITY MOCJIEI0BATEIBLHOTO PA3BUTHUS 3HAHWW Ha OCHOBE
TEOPETHUECKHUX MPECTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;
— Ilepuoanueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;
— YYE€HHUS O CTPOEHUHU aToMa U XUMHYECKOU CBS3H;
— TpeACTaBlIeHUH 00 3JIEKTPOIUTHUECKOMN TUCCOIMAIUY BEIIECTB B PACTBOPAX.
Teopernueckue 3HaHUS paccMaTPUBAIOTCA HAa OCHOBE SMIMUPHUYECKH TMOJYUYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpYromy,



BBINOJIHASL (DYHKIMU OOBACHEHHS W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAaKTUYECKOr0 MPUMEHEHUS U MOJyYCHHS] N3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMmbl 10 XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO MPEICTABICHUS O
XMMHUYECKON COCTaBIIAIOLIEH HaydyHOM KapTUHBl MHpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM [I03HaHUs B Hayke. M3ydyenue xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

ITpu u3ydeHHn XUMHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMHMYECKON HAayKH
Kak 00JacTH COBPEMEHHOI'O E€CTECTBO3HAHUSA, MPAKTUYECKOH NEATETHbHOCTH YeloBeKa U Kak
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBHI.

3amada yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CUCTEMbl XUMHUYECKUX 3HAHUNA —
BOXHEHIINX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX IOJIOKEHUH, JOCTYIHBIX 000011eHNI
MHUPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HAYKH, B MPUOOIIEHUH K HAYYHBIM METO/aM IO3HAHUS
OpY M3Y4YEHUM BEUIECTB M XUMHUYECKUX peakuuii, B (HOpMUpOBAaHMM U  Pa3BUTUHU
NO3HABATENBHBIX YMEHMA M WX NPUMEHEHHH B Y4eOHO-TIO3HABaTENbHOW U ydeOHO-
UCCIIEI0BATEIbCKON JAEATENbHOCTH, OCBOCHUH MPaBUJI 0€30M1acHOr0 00paleHUs C BEILIECTBAMU B
IIOBCEJHEBHOM KU3HH.

IIpy m3yyeHHMM XMMHU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)KHOE 3HAUYECHUE
IPUOOPETH TaKUe LIETH, KaK:

— GopMHpOBaHUE MHTEIEKTYalbHO pAa3BUTOM JMYHOCTH, TOTOBOM K CaM000pa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHUIO pPEIIEHUN, CIOCOOHOM aJanTHUpOBaThCS K
OBICTPO MEHSIOILMUMCS YCIIOBUSM KU3HU;

— HaNpaBJICHHOCTh ~ OOyYeHWs Ha CHCTEMaTHYECKOoe NpHOOImIeHHe OoO0ydJalommxcs K
CaMOCTOSITEJIbHOW ~ IO3HABaTEJIbHOM  JEATENbHOCTH, HAy4YHBIM  METO/JaM  IO3HAaHHA,
(GOpMHUPYIOIUM MOTHUBALIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUU;

—obecrieueHue  yCJIOBUHM, CIIOCOOCTBYIOIIMX  MPHOOPETEHHIO  OOy4aroIIMMHUCS  OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE [T PA3JINYHbIX BUAOB JI€ATEIbHOCTH;

— ¢opMupoBaHue 001el PyHKIIMOHAIBHON U €CTECTBEHHO-HAyYHOM IpaMOTHOCTH, B TOM YHCJIE
YMEHUH OOBSCHATH U OLIEHUBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, UCIOJIb3Yys 3HAHUS U OIBIT,
MOJIyYEHHBIE MPU U3YyYEHUU XUMHUH, MPUMEHATh UX NP PEIICeHWH NpoOsieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOU IEATEIBHOCTH;

— ¢popMupoBaHHE Yy OOYYaIOIIMXCS TYMAaHUCTHUYECKUX OTHOLICHHWH, MOHUMAaHUS LEHHOCTU
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKU 1IE€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAOIIEH MPUPOTHOU
Cpelbl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCHUTAHMIO Ha
OCHOBE YCBOEHHS OOIIEUENIOBEUYECKUX LIEHHOCTeH, TOTOBHOCTM K OCO3HAHHOMY BBIOODPY
npoduis U HaNPaBICHHOCTH JlalbHEeHIIero ooyyeHusl.

OO11ee ynciI0 4acoB, OTBEAEHHBIX JJIS M3YUEHUsI XMMUU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 gacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).

COJEPXAHUE OBYUEHMUSA
8 KIIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XUMHU B )KM3HM 4YeJIOBEKa. XHWMHUS B CHUCTeME HayK. Tena u
BemecTBa. dusnueckue CBONCTBa BellecTB. ArperatHoe cocTostHue BemiecTB. [loHstue o
METO/IaX MO3HaHMs B XUMHH. UHCThIE BemecTBa U cMecu. CriocoObl pa3ieiieHus: CMecei.
ATOMBI U MOJIEKYJbl. XUMUYECKUE 3eMeHThl. CHUMBOJIBI XUMUYECKUX 3ieMeHTOB. [IpocThie u
CJIO’KHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHHUE.



Xumuyeckasi popmyrna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHocHTeNnbHAass aToMHas Macca. OTHOCUTENbHAs MOJEKYJSIpHAs Macca.
MaccoBas 10J1s1 XUMHYECKOI0 3JIEMEHTA B COCAMHEHUU.

®usznueckue M XUMUYECKHE SBICHUSA. XHMHUYECKas peakuuss U e€ NPU3HAKH. 3aKOH
COXpaHEHHsI MacChl BEIECTB. XUMHUYECKUEe ypaBHeHUs. Kimaccupukanmss XUMHYECKIX pPeaKknit
(coemuHeHus, pa3I0oKeHHs, 3aMEICHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOM TMOCYy[I0#, mpaBuiamMu pabOThl B JiIabopaTOpuud M NpuéMamu
oOpaieHus ¢ 1abOpaTOpHBIM O0OPYIOBAHUEM, M3YYCHHE W ONMHUCaHWE (PU3NYCCKUX CBOHCTB
00pa3110B HEOPraHWYEeCKUX BEILIECTB, HaOmoAeHne pu3nueckux (IJIaBlIeHrne BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKE, KUTIEHHE U KOHJICHCALMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W OINKCAaHUE TPHU3HAKOB IPOTEKaHUS XUMHUYECKMX peakiud (pa3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, paszioxkeHnue ruapokcuna meau (I1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALIUA,
xpomarorpadus, TpOBEIECHHE OYUCTKH TIOBAapEHHOW CONHM, HAONIOIEHHWE W OINHCaHHE
pe3ynbTaTOB IMPOBEIAECHUS OMNbITA, WLUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHue
MoieJIel MOJIEKYII (ITapOCTEPIKHEBBIX ).

Baxneiimue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Boznyx — cmech razo. CoctaB Bo3nyxa. Kuciopon — 37€MEHT U MPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, Gu3nyecKkue U XUMHUUECKHUEe CBOWCTBA (peakiuu TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOJMYYEHHUS KHCIOpoJa B JIabOpaTopuu |
MPOMBINUIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — alioTporHas MOAH(PHUKAIUS
KHMCJIOPOJA.

TemnoBoit 3pdexT XUMHUYECKOW peakluHu, TEePMOXUMHYECKHE YpaBHEHHs, 9K30- H
SHIOTEPMUYECKUE peakuuu. TOomauBOo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO 3P deKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bomopon — asnemeHT M mpocrtoe BemectBo. Haxoxknaenwe Bogopona B IPHUPOLE,
buznyecKkre 1 XUMHUYECKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. Kuciotsl u comu.

KommuectBo BemectBa. Mosb. Monsipaasg mMacca. B3anMocCBsi3p KOJIMYECTBA, MAacChl U
qrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUYECKUX COSAMHEHUN.
Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHUSM.

®dusnyeckue cBorcTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacklneHHbie u
HEHACBIIICHHBIE PACTBOpBI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpoB B MpUPOAE M B KU3HU
yenoBeka. KpyroBopoT BOIbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OUYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanmss neoprannuecknx coenunennit. Oxcuapl. Knaccudukanus OKCHIOB:
cojieoOpa3zymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
okcu10B. du3nyeckre U XMMHUEcKre cBoiicTBa okcroB. [lonydyenne okcuaos.

OcHoBanmst. Knmaccudukanuss ocHOBaHWI: MIENOYM W HEPACTBOPUMBIE  OCHOBAHUA.
Homenknatrypa ocHoBanuil. du3nyeckue M XUMHYECKHE CBOMCTBa OCHOBaHWH. [lomydenue
ocHoBanuil. Kucnotel. Kmaccuduxamus xucnor. Homenkmarypa kucnor. Dusudeckue u
XHMHYECKHE CBOMCTBA KUCIOT. Psi aktuBHOCTH MeTtaiioB H. H. bekerosa. [Tonydyenue kucior.
Comu. Homenknarypa coneil. @usnueckrue u XuMudeckue cporcrsa coneil. [lomydyenue coneit.
['eHeTnyeckas CBSI3b MEXAY KJacCaMU HEOPTaHUUECKUX COCAMHEHUMH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeJeNieHue COJepKaHUs KUCIOpoJa B BO3AyXe, MOJyudeHUe, CcOoOHpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJCHCTBHUS BEIECTB C
KHCJIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (mmokapa), 03HaKOMJICHHE C
oOpa3llaMyd OKCHIOB M ONHUCAaHHE WX CBOWCTB, TOJTy4YeHHE, COOMpaHUe, pacro3HaBaHUE U



U3y4eHUE CBOMCTB BojoOpona (TopeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (II)
(BO3MOYXHO HCTIOJIB30BaHUE BUCOMATEPHUATIOB), HAOIIOACHHE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Moib, HccaenoBaHne OCOOCHHOCTEH PacTBOPEHHS BEIIECTB C PA3JIMYHON pPAaCTBOPUMOCTEHIO,
MPUTOTOBJIECHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBUE BOABI C MeTaJulaMM (HaTpueM M KajablueM) (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPa3I[0B HEOPraHMYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
HAOJII0JIEHUE M3MEHEHUS OKpacKM MHAMKAaTOPOB B pAacTBOpPAx KHCIOT U LIEJIIOYEH, U3ydeHHUE
B3aumozeiictBus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTBHI, KUCIOT C MeTajljlaMu,
peakuuii HEUTpaJM3alHM, IOJYy4EeHUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHHUE SKCIEPUMEHTANIBHBIX 3a]a4 110 TeMe «Baxunenmme
KJIACChl HEOPTAHUYECKUX COETUHEHUI».
Hepuonuveckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3yiementoB JI. H.
MenpnesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSI3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbBIEC
peakuumn

[lepBble TONBITKM KiIacCHU()UKAUMU XUMHUYECKUX dJeMeHToB. [loHsatne o rpymnmax
CXOJHBIX 2JIEMEHTOB (IIETIOYHBIC U IETIOYHO3EMENIbHBIE METAUIbI, TaJIOreHbl, MHEPTHBIEC T'a3bl).
DJIeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHBIE OKCUIBI M THAPOKCHUJIBI.

[lepuonnueckuit 3akoH. Ilepuogmueckas cucreMa XHUMHYECKUMX 3ieMeHTOB /I
. MenneneeBa. Koporkonepuoanas u amuHHONEpUoaHas (opmbl [leproamueckold CUCTEMBI
xumuueckux anemeHToB J[. W. MengeneeBa. Ilepuogaslt u rpynnbel. DuU3MUecKuid CMBICIH
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.
Crpoenue atomoB. CoctaB aTOMHBIX snep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0onouek aromMoB TepBeIX 20 XumMHYecKux dneMeHToB llepuonuueckoit cucrems [l.
W. MenpneneeBa. XapaKTepUCTHUKAa XUMHUYECKOIO JJIEMEHTa IO €ro IOJIOKEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHHUs pPaguyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAUIMYECKHX U
HEMETAJUTMYECKUX CBOMCTB IO TpyINIaM U Mepruoam.
3nauenue [lepumonnyeckoro 3axkoHa u Ileproanueckoil cMCTEMbl XMMHUYECKUX JIEMEHTOB IS
pa3BuTUsA Hayku U npaktuku. J{. . MenneneeB — yd€HbIN U TpaXKAaHUH.

XuMHueckasi  CBS3b. KoBanentHas  (mosisipHass M HENOJSIpHAsi)  CBA3b.
DNEeKTPOOTPULIATEIbHOCTh XUMUYECKUX JIEMEHTOB. VloHHAas! CBS3b.

Crenenp  okucineHus. OKHUCIHUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKHCIUTENN U BOCCTAHOBUTEIIH.
Xumuueckuii IKcnepumenm:
U3y4eHHEe 00pa3lioB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE T'MIPOKCHIA IIMHKA C
pacTBOpaMHM KHUCJIOT M IIEJNOYEH, IPOBEJEHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKUil (TOpEeHUE, PEaKIIUU Pa3I0KEeHUs, COETUHEHHUS).
Mesicnpeomemmuoie céazu
Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YYCHUHM XMMHH B § KJIACCE OCYIIECTBIISIETCS Yepes3
UCTOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK M TMOHITHUH, SBISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
OO0me ecTecTBEHHO-HAYYHbIC MOHSATHS: HAayuyHBIA (DakT, TMIIOTE3a, TEOpHs, 3aKOH, AHAIMU3,
CUHTE3, KJacCHU(pUKauusi, NEePUOAUYHOCTb, HaONIOJIEHHE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.
®uzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIWJ, H30TOIIbI,
pPalMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsijl, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBa, ra3, (U3WYECKHUEe BETUYMHBI, €IUHHUIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.
buonorus: ¢porocunres, npixanue, 6uochepa.
['eorpadus: armocdepa, rugpocdepa, MUHEpaAIbI, TOPHBIE TMOPOABI, IMOJIE3HbIE HCKOMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC
BemiecTBo M XUMHYeCKasi peaKiusi

Ilepnonnueckunt 3akoH. Ilepuommyeckas cucreMa XHMMHMYECKUX d3ieMeHTOB [l
N. MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWCTB XHWMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kalus, KalblLUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuoandeckoi CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XUMHUYECKOM CBSA3M. THIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BEUIECTBA OT THIIA KPHUCTAJUNIMYECKOW PEMIETKM M BHJA XMUMHYECKOHN
CBSI3H.

Knaccugukarus 1 HOMEHKIIaTypa HEOPraHUYECKUX BELECTB. XMMHUECKUE CBOMCTBA BELIECTB,
OTHOCSILIUXCS K PAa3JIMYHBIM KJlacCaM HEOPraHMYEeCKUX COCIMHEHUI, Ie€HETHYeCKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccuukanus XuMHUECKUX peakuil M0 Pa3IUdHbIM MPU3HAKaM (IO YUCITY U COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajau3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKHE YPABHEHUS.

[TonaTne o ckopoctu XuMU4eckoi peakuuu. [loHaTne 00 0OpaTHMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TIeTepOoreHHbIX peakuusx. Ilonsatue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAIOLIIME HA CKOPOCTh
XUMHUYECKON PEAKLMH U NOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBI OajlaHC OKUCIMTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHUE YpaBHEHHUH OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopus 2MEKTPOIUTHYECKON TUCCOLMALMNA. DIEKTPOIUTHI U HEINEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHu3M JAMCCOIMAallMM BELIECTB C pa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp quccounauy. CuiabHbIE U CllaOble SIEKTPOIUTHI.

Peakuuu noHHoro ooMeHa. YciioBUSl IPOTEKAaHUS PEAKIMl HIOHHOTO OOMEHa, MOJIHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHWI M COJIEH B CBETE
NpeJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
ITonsATHE O THIpPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEISIMA KPUCTAUINYECKUX PEIIETOK HEOPraHMUYECKUX BEIECTB — METAIUIOB
U HeMeTauioB (rpadura W anmMmasa), CIOXKHBIX BEIIECTB (XJOpHAA HaTpus), HCCIETOBaHUE
3aBHCUMOCTH CKOPOCTH XMMHYECKOM peakIuu OT BO3AECUCTBUS pa3lIU4HbIX (HAKTOPOB,
HCCJIEIOBAHNE DJIEKTPOIIPOBOJAHOCTH PAaCTBOPOB BEIIECTB, IMPOLECCAa IUCCOLMALMHA KHCIOT,
menoyed U cosedl (BO3MOXKHO MCIIOJIb30BAaHME BHJIEO MAaTEpUANIOB), NPOBEJCHHE OIBITOB,
WUTIOCTPUPYIOIIMX TpPU3HAKK MPOTEKAaHUs peakluil MOHHOro oOMeHa (oOpazoBaHuE OCalKa,
BBIJICJIEHUE Ta3a, 0Opa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKlIUi (TOpeHHe, peakluu pPa3JIoKEeHUs, COCIUHEHUs), paclio3HaBaHUE
HEOPraHMYECKHUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEakUMi Ha MOHBI, pELIEHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmiass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOIE€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTallaMu,
mienouamu).  XusopoBopopod. ConsiHas KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIYYEHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. Baxknelme Xi10puabl
Y X HaXO0XJIEHUE B IPUPOJIE.

Obmass xapaktepuctuka 3yeMeHToB VIA-rpynnbl. OcCoOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3NYecKre CBOWCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPONHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XUMUYecKue cBOMCTBa. OKCHIBI CEepbl Kak



NPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa, (PU3MYECKUE M XMMUYECKHE CBOICTBa
(oOmme Kak TpEICTaBUTENA Kiacca KHUCIOT W crnenududeckue). XUMHYECKHE PpeaKIlu,
JeKallie B OCHOBE MNPOMBIIUICHHOTO croco0a IMoiyuyeHHUsl cepHOi KucioTel. [lpumenenue
cepHOi kucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peakliys Ha cyabgaT-uoH. Haxoxenue
ceppl M €€ COeauHEHHMH B Ipupofe. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COEJMHEHUSMH Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OOmast xapakTepucTuka 3y1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIE CTENEHH OKHCICHHs. A30T, paclpoCTpaHeHHE B MpHUpoae, (U3NYECKUEe H
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoyyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MOHbl aMMOHHMA. A30THasl KUCJIOTa, €€ IOJIyuyeHHe,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIEH Cpeibl COSAMHEHUSIMU a30Ta (KHUCJIOTHBIE
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, pusznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue QocdaroB B kauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmast xapakrepuctuka 31eMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJIEepo/l, aJUIOTPOIIHbIE MOAU(UKALINM, PACIPOCTPAHEHHE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Ancopobuus. KpyroBopot yriepoaa B mpupoe.
Oxkcupapl yriaepoaa, ux pU3NYECKUe U XUMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJIy4eHHE U NpUMEHEHHEe. DKOJIOTHUecKUe MpoOiieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TOTEIUICHUS KIIMMarta, MapHUKOBBIH 3¢ dekT. YrompHas KHCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHe CBOICTBa, MojydyeHue M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHayanbHble TOHATHSA 00 OPraHUYECKUX BEIIECTBAaX KaK O COEAMHEHHUSX yriepojaa
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, 3TAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoHsie
VCTOYHUKU YIJIEBOJAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPTb), MPOAYKTHl HX INepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usmueckne M XMMHYECKHE CBOMCTBA, MOJy4YE€HUE M IPUMEHEHHE.
CoenuHenus kpemHuss B npupoje. OOmmue mpencrasieHus o0 okcuae kpemHus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeToH, kene300eToH. IIpobimembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.
Xumuueckuii IKCnepumeHm:

U3ydeHHe o00paslloB HEOPraHMYEeCKHX BEIIECTB, CBOMCTB COJSHOW KHUCJIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHS, OMBITHI,
oTpaxaromue (u3MUecKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUU (BO3MOKHO
UCIIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOTEHHUJIOB),
O3HAKOMJIEHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMBaHUS — caxapa IOJX  JeicTBHEM
KOHIEHTPHUPOBAHHON CEPHOM KUCIOTHI, U3y4YEeHUE XMMHUECKUX CBOMCTB pa30aBIeHHON CepHOMU
KHCJIOTHI, MPOBEJICHHE KaYyeCTBEHHOW peakIMM Ha Cyiab(paT-HOH M HaOIIOJeHHWE NMpU3HaKa eé
MPOTEKaHus, O3HAKOMIJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUCOMATEPHAJIOB), 00pa3liaMi a30THBIX U (OCHOPHBIX YAOOpEHHIA,
NOJydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUakKa, IIPOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdar-uoH M H3ydYeHHE MPHU3HAKOB HX



IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEIbI0 (BO3MOKHO
HCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yUYEHHE MOJENeld KpUCTANTMYECKUX PEeHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aAcopOlMU PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, paclio3HaBaHHE
U M3y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KAYeCTBEHHBIX PEaKUMid Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHUE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILIUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxnenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtaJ/libl M UX COeTUHEHUSI

OOmiass xapakTepUCTUKa XUMHUYECKHMX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHMM MX
nonoxkeHus B [lepuonnueckon cucreMe xumuueckux 3neMeHToB [[. . Menneneesa u crpoenus
atomoB. CTpoeHue MeTauioB. MeramMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
pemiéTka. DJIEKTPOXUMHUYECKUN psifl HanmpspDKeHUH MeTamioB. Du3nueckue U XUMHUYECKHE
cBoiictBa MetayioB. OOmme cnocoObl Moxy4eHuss MeTauioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIILIIEHHOCTH.

[I{esrounble MeTaIUIBL: MOJOKEHKUE B Ilepuoanueckol cucTeMe XMMHYECKUX 3JIEMEHTOB
. Y. MenneneeBa, CTpO€HUE UX aTOMOB, HaXOXACHUE B npupojae. PU3nYecKue U XUMMUYECKUE
cBOiicTBa (Ha nmpuMepe HaTpus U Kanus). OKCuIbl U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUN.

[IlesrouHO3eMeENnbHBIE METAUIBI MarHMii M KaupLuW: mosoxkeHue B llepuogmueckoit
cucreMe xuMmuueckux siemeHToB JI. V. MenaeneeBa, cTpoeHME HMX aTOMOB, HaXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KajblMs. BaxkHeimue coeauHEHUs
KanbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuoandeckoil cHCTEME XUMHUYECKHX 3JIEMEHTOB [l
H. MenzeneeBa, CTpOE€HHE aTOMa, HaxoOXKIeHHEe B mpupone. Puznueckue U XUMUYECKUE
cBOiicTBa amoMuHusA. AMPOTEpHBIE CBOIICTBA OKCH/IA U TUAPOKCUIA aTIOMUHUS.

XKenezo: mnonoxenne B Ilepmonnueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB /I
N. MenpeneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupoje. Pu3nueckue U XUMHUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcusl u conu xkenesa (II) u xenesa (III), ux coctas, cBolicTBa
U TIOJIy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ 00pa3llaMH METauIOB U CIIaBOB, UX (PU3NYECKUMHU CBOICTBaAMM, M3y4eHHUE
pE3yJNbTaTOB  KOPPO3MM  METAUIOB  (BO3MOJKHO  MCIOJB30BAaHUE  BHUAEOMATEPUAIIOB),
0COOEHHOCTEHN B3aMMOJIEHCTBUS OKCHA KaJbIUs U HATPUs C BOJOH (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKeie3a B
KHUCTIopo/ie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX pPEaKlMii Ha MOHBI: MarHus, Kajablus, aJlOMUHUS, IIUHKA, kene3a (I1) u xenesa
(I1I), mexau (II), HaGmroieHNEe U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HATpus,
KaJdus M KaJbLUs (BO3MOXXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U THIPOKCUA IMHKA, PEIICHUE HKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaykHelIe MeTajulbl U UX COCIUHEHUSD).

XuMus M OKpyKaouas cpeaa

BemectBa u MaTepuabsl B [IOBCEIHEBHOM KU3HU YeJIOBEKa. be3onacHoe Ucnoab30BaHue
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momols mpu XUMHUYECKHX OXKOTrax U
OTPABJICHUSIX.

XuMuYeckoe  3arps3HEHHE  OKpyKaroled  cpenbl  (mpefenbHas — JOIMycTUMas
KOHIIEHTpalus BemecTs, Aajee — [1/1K). Posb XuMuu B perieH!# SKOJIOTHUYECKUX MPOoOIeM.
Xumuueckuii IKCnepumenm:
u3ydeHre o0pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, TOJMMEPHBIE MaTEPHAIBI).
Meostcnpeomemnuwie ceasu



Peanuzanus MexnpeaMEeTHBIX CBSI3€H MpPU M3YYEHUU XMUMHH B 9 Kilacce OCYLIECTBISIETCS Yepe3
UCIIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUHN, TaK W TMOHSATHUH, SBISIOUIMXCS
CHUCTEMHBIMU JJIsSl OTACJBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE IMOHSATHS: HAy4yHBIM (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJM3,
CUHTE3, KIacCHU(UKaIUs, NEPUOANYHOCTh, HAONIOJCHUE, OKCIEPHUMEHT, MOJCIUPOBaHNE,
U3MepeHHe, MOJIETb, SIBICHNE, TApPHUKOBBIN 3D PeKT, TEXHOJIOT s, MaTepHAaIbL.

®dusnka: MaTepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUUECKUN 3apsj, MPOBOAHUKH, IOJYIPOBOJHUKH,
JTUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BhEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKash peUETKa, CIUIaBbl, (U3NYECKUE BEIMYUHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢orocunres, npixanue, Ouocdepa, -HIKOCHUCTEMa, MUHEpAJIbHBIE YI0OpeHus,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEILIECTBRA.

['eorpadus: armocdepa, rumpochepa, MUHEpANIbI, TOPHBIE TOPOJIbI, MOJIE3HbIE HCKOMAEMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIE pE3yNIbTaThl OCBOCHMS IPOrpaMMbl OCHOBHOIO 0O0IIero o0Opa3oBaHus
JOCTHUI'alOTCA B XOJ€ 06YLI€HI/IH XHUMHH B €AUHCTBEC y‘IG6HOI>'I ¥ BOCIIUTATEIIHLHOM JACATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCUMCKMMHU  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTSAMHU, IMPUHATBIMU B O6HICCTBC InpaBujiaM U HOpMaMMu NOBCIACHUA U
CHOCOOCTBYIOT MpOIIeccCaM CaMOITO3HAHMS, CAMOPA3BUTHS U COLMATM3AMU 00yYarOIUXCS.
JImaHOCTHEIE pPE3YyIbTAaTbl OTPAXKAKOT T'OTOBHOCTH 06yqa}onmx0ﬂ PYKOBOJACTBOBATLCHA
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALUMH M PACUIMpPEHHE OMbITa AEATENIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:
1) nHaTpUOTHYECKOTO BOCITUTAHHUS:
LIEHHOCTHOI'O OTHOWICHUS K OTECYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHMMaHMs 3HA4YeHHUs XMMHUYECKOHM HAayKH B JKH3HHM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpManueil 0 mepeaoBbIX JOCTUKEHUSIX U OTKPBITHUAX
MHUpPOBOW M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOHCTBE
Mupa 1 oOlIeCTBa;
2) TpaKTaHCKOTO BOCITUTAHHMS:
MpEaACTAaBJIICHUA O COUAJIBHBIX HOpMax U IpaBujIax MEKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,
KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOH, yueOHOMCCIIEI0BaTENbCKOM,
TBOPYECKOM W JPYrUX BHUIAX JICSITEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM
JeSITeIbHOCTH TPU BBIMOJIHEHUH Y4eOHBIX, MMO3HABATEIbHBIX 337124, BHITOJTHEHUH XUMHUYECKUX
SKCIICPUMCHTOB, CO3JaHHUU y‘-Ie6HBIX OPOCKTOB, CTPEMIICHHMA K B3aMMOIIOHUMAaHWUIO U
B3aMMOIIOMOIIM B TIpoliecce ATOM y4eOHOW JesTeTbHOCTH, T'OTOBHOCTH OIIEHHMBAaTh CBOE
MOBEACHHUEC U IIOCTYIIKU CBOHUX TOBapI/IHIeﬁ C IO3MOWH HPABCTBCHHBLIX W ITPABOBBIX HOPM C
y4€TOM OCO3HaHMS MOCIIEICTBUI MOCTYIIKOB;
3) LIEHHOCTH HAYYHOT'O MO3HAHUS:
MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOM pEaKLHU, COOTBETCTBYIOLIUE
COBPEMECHHOMY YPOBHIO PAa3BUTHA HAYKU W COCTABIAIOINIME OCHOBY IJId ITOHHMMAaHUSA CYIIHOCTH
HAY4YHOH KapTUHBI MUpA, IPEACTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPHPOJIBL,
B3aMMOCBA3SIX 4YeJOBEKa C MPHUPOAHOM CpeAod, O poJid XUMHM B TIO3HAHUM OTHX
3aKOHOMEPHOCTEH;
[IO3HABATENIbHbIE MOTHBBI, HAlpaBJICHHbIE HAa IIOJIY4YE€HHE HOBBIX 3HAHUH IO XUMHH,
HEOOXOMUMBIC [JIsi OOBSCHEHUS HAOJIOIaeMbIX TMPOIECCOB U SIBICHUMN, IO3HABATEILHOM,



WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIBHON PabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpPaTypod, MOCTYMHBIMU TEXHHUUYECKHUMH CPEICTBAMH
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYEeHHI0O U [O3HAHUIO, JHOO0O3HATEIBbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camMo00pa30BaHMIO, MMPOCKTHONW M MCCIENOBATEIBCKON AEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBIEHHOCTU U YPOBHS 00y4YEeHHUs B ajbHeHIIeM;

4) hopMHUpPOBaHUS KYJIbTYPbI 370POBBI:

OCO3HAaHHE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3/J10POBbIO, YCTAHOBKHU Ha
3I0POBBI  00pa3 JKU3HHW, OCO3HAHWE IIOCICACTBUH W HEMPUATHE BPEIHBIX MPHUBBIYCK
(ymoTpeOaeHuss ajakorojisi, HAapKOTUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIIOACHHUS TpaBUII
0€30MacHOCTH MPHU OOPALIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B OBITY M peaTbHOMN KH3HH;

5) Tpy1OBOTr0O BOCIIUTAHUSI:

MHTEpEC K MPAKTHUECKOMY M3yYeHHIO MPO(ECCHii U Tpya Pa3IMYHOTO POJIa, YBAKEHHUE K TPYAY
U pe3yinpTaTaM TPYAOBOH AESITETbHOCTH, B TOM YHCIE HA OCHOBE NMPUMEHEHHS MPEIMETHBIX
3HAHMA TI0 XHMHHW, OCO3HAHHBIA BBIOOP WHIUBUIYATbHOW TPACKTOPUH TIPOJIOJKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMMHUHU, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, YCHemHOW MNpopEeCCHOHATBPHON MAEATENbHOCTH U Pa3BHTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCHOHATBHON CPeIE;

6) 9KOJIOrMYECKOr0 BOCITUTAHUS:

9KOJIOTHYECKH 1ierecoo0pa3Hoe OTHOILIEHHE K MPUPOJIE KaK UCTOYHUKY JKU3HHU Ha 3emile, OCHOBE
e CylecTBOBaHMs, IOHUMAaHHWE IIEHHOCTH 3JI0pOBOTO M Oe3omacHOro oOpas3a KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 30POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TaKkKe B CUTYalUsX, YTPOXKAIOUIUX 3I0POBBI0 U JKU3HH JIIOJEH; CIIOCOOHOCTH MPUMEHSTH
3HAHMS, TOJTydacMble NMPU W3YYCHUU XUMUH, JUIS PEIICHHsS 33a7a4, CBSI3aHHBIX C OKPYKaIoIIeh
OPUPOJHON Ccpedod, AN TOBBIIICHHUS YPOBHS OSKOJIOTHMYECKOHW KYyIbTYpbl, OCO3HAHHS
rJ100aTbHOTO XapaKTepa dKOJOTHYECKUX MPOoOIeM U MyTel MX PEHIeHHUs TOCPEACTBOM METOJIOB
XUMHUH, HKOJIOTMYECKOTO MBIIIJICHUS, YMEHHS PYKOBOJCTBOBATbCS UM B II03HABATEIHHOM,
KOMMYHUKATUBHOM M COLIMATILHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe merampeaMeTHBIX PE3YNbTAaTOB BBUICIAIOT 3HAUYUMBIC 1T (HOPMHUPOBAHHS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIIUI, THMOTe3a, PakT, cUcTeMa,
MPOIIeCC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEJICTABICHHUE O
[[EJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHUBEpCaJbHbIC y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHOM eI TeIbHOCTH.

[To3HnaBaTenbHBIE YHUBEPCAIbHBIE YU€OHBIE TEHCTBUS
ba3oBrle mornueckme AeMCcTBHUS:

® YMEHMS HCHOJb30BaTh MPUEMBI JIOTUUECKOTO MBIIUIEHUS TPU OCBOCHUM 3HAHWIL:
pacKpbIBaTh CMBICII XUMHUYECKMX MOHATUN (BBIAENATh HX XapaKTepHbIE MPHU3HAKH,
yCTaHABIWBAaTh B3aUMOCBS3b C JIPYTUMU TOHSATHUSMH), HMCIOJB30BaTh TOHSTHS IS

OOBSICHEHUSI OTIENBbHBIX (DAKTOB U SBIEHUH, BBIOMPATh OCHOBAHUS U KPUTEPHUU IS

KJIaccu(puKauu XWMHUYECKMX BEIIECTB M XHMHYECKHUX PpEaKIUi, YyCTaHABJIMBATh

MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY OOBEKTaMH H3y4eHHS, CTPOUTH JIOTUYECKHE

paccyxneHuss (WMHIYKTHBHBIC, JEIyKTHBHBIC, 110 AHAJIOTHWH), J€JaTh BBIBOJABI |

3aKJIFOYEHUS;
e yYMEHHE NPHUMEHSITh B MPOIECCe MO3HAHUS MOHATHS (IIPEAMETHBIC M METAIPEeIMETHBIC),

CUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, HWCIOIb3YEMbIE B XHUMHUH, NPEOOpa3oBHIBATH

HIMPOKO MPUMEHSEMbIE B XUMHH MOJEJIbHbIE TPEACTABICHUS — XHUMHYECKUN 3HAK



(cuMBOJ 3JeMeHTa), XUMHUYecKass GpopMmylia U ypaBHEHHE XMMHUYECKOH peakuuu — Mpu
pelieHnn y4yeOHO-TI03HABATEeNbHBIX 3a7a4, ¢ YYETOM ATHX MOJEIbHBIX MPEACTaBICHUI
BBIABIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKA M3YYaeMBIX OOBEKTOB —
XUMHYECKHX BEIIECTB UM XHWMHUYECKUX pPEaKIuil, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
IPUYMHHO-CJIEICTBEHHBIE CBA3HU U IPOTUBOPEUMS B U3Y4aEMbIX IIPOLIECCaX U SBICHUSIX.

bazoBrie HCCICI0BATCIbCKHUE ﬂCﬁCTBHHI

YMEHHUE HCIOJB30BaTh MOCTABIEHHBIC BOIPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUS, a
TaKke B KA4eCTBE OCHOBBI JUIA ()OPMHUPOBAHHMS THIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

NpUOOpETEeHNE ONbBITA IO IJIAHUPOBAHHUIO, OPraHU3allMd U MPOBEICHUIO YYCHHYECKUX
9KCIIEPUMEHTOB, YMEHHE HaONIOAAaTh 3a XOAOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €r0 Pe3yNbTaT, (GOpMyIUPOBaTh 00OOIIECHHS U BBIBOIBI 0 PE3yJIbTaTaM
IPOBEIEHHOTO OMBITA, UCCIECAOBAHUS, COCTABIIATH OTYET O MPOJICIIAHHOM padoTe.

Pabora ¢ unpopmarueii:

yMEHHE BbIOMpaTh, aHATM3HPOBATh M HMHTEPIPETUPOBATH WHPOPMAIMIO Pa3IUYHBIX
BUIOB U (OPM TPEACTABICHUS, IOIyY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (Hay4HO-
HOIYJISIPHAsL JINTEpaTypa XUMHUYECKOTO COJEpPXKAaHUS, CIPABOYHBIE ITOCOOHS, PECypCHI
WuTepHeTa), KPUTHYECKH  OIICGHUBATh  NPOTHBOPEUYMBYID U  HEJOCTOBEPHYIO
UH(POPMALIHUIO;

yYMEHHE MPUMEHSTh Pa3IM4YHbIE METO/bl U 3aIPOCHI IPH NOUCKE U 0TOOpe MH(OpMaLUH
U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAWMBIX ISl BBIIOJHEHHUS Y4YEOHBIX W
IIO3HABATEIbHBIX 3a/1ad ONpPENeNEHHOrO0 THUIMA, HIPUOOpETeHHe OombIiTa B 001acTH
UCIIONIB30BaHUSl  WH(POPMAIIMOHHO-KOMMYHHMKATHUBHBIX  TEXHOJIOTHH,  OBJIAJCHUE
Ky.]'[BTypOfI AKTUBHOI'O MCIIOJIB30BAaHUS PA3JIMYHBIX ITOUCKOBBIX CUCTEM, CAMOCTOATCIILHO
BBIOMpATh ONTUMaNbHYIO (HOpMY MpeAcTaBIeHHs HH(GOpMANMU W WILIFOCTPUPOBATH
pelaeMble 3a/1a4u HECIOKHBIMHU CXEMaMH, Juarpammamu, IpyrumMu popmamu rpaduxu
U UX KOMOMHALIUSAMU;

YMEHHE MCHOJIb30BaTh M aHAIM3UPOBATh B Ipolecce Y4eOHOW M HCCIIeA0BaTEIbCKOM
ACATCIIBHOCTHU I/IH(bOpMaIII/IIO O BJIMAHUMW IIPOMBINIJICHHOCTH, CCJILCKOI'O XO3IHCTBA M
TPAHCIOPTA HA COCTOSTHHE OKPY’KaIOIIeH MPUPOTHOM Cpeibl.

KoMMyHUKaTHBHBIE YHUBEpCAJIbHbBIE YUeOHbIE TEeHCTBUS:

yYMEHUs 3a/aBaTh BOINPOCH (B XOA€ AMaiora M (WIM) JTUCKYCCHHM) IO CYIIECTBY
o0cyxaeMoll TeMbl, (HOPMYyIUPOBATh CBOM IMPEJJIOKEHUSI OTHOCUTENBHO BBIITOJIHEHHS
MPEI0KEHHOM 3a/1a4u;

YMEHUSl NPEACTaBIATh IOJIyYEHHBIE Ppe3yJbTaThl IO3HABATEIbHOW JEsITEeIbHOCTH B
YCTHBIX M IUCBMEHHBIX TEKCTaxX; JeNlaTh IPE3CHTALUI0 pPEe3yJbTaTOB BBITOJHEHHS
XUMHUYECKOTO JKCIepUMEHTa (1abopaTOpHOTO OIbITa, JIA0OPATOPHOM paboThl TIO
UCCIIEIOBAaHHIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIbHON U
UCCIIEIOBATEIbCKON JIEITENFHOCTH MPU PEIIeHUH BO3HHMKAIOIMX MpoOJIeM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB W COIJlacoBaHMs Mo3uLui (0OCykaeHHs, OOMEH MHEHHUSIMH,
«MO3TOBBIE HITYPMBI», KOOPAMHAILUS COBMECTHBIX JCHCTBHUH, ONpe/neleHue KpUTepuen
0 OIIEHKE KayecTBa BBIIOJHEHHOW paboThl U APYTHUE).

PerynaruBHble yHUBepcaIbHbIE yueOHbIE NEHCTBUSA:

YMEHHE CAMOCTOSITETIFHO OIPENeIATh IENU IeATEIbHOCTH, TNIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh W TIPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JCSATECIHLHOCTD,
BbIOUpaTh Hambosnee 3PQPEeKTUBHBIE CHOCOOBI pelIeHUs Y4eOHBIX W TO3HABATEIHHBIX
3aJ1a4, CaMOCTOSITEIbHO COCTaBJISITh WM KOPPEKTHPOBATh IMPEIJIOKECHHBIA aTOPUTM
JIeMCTBUH MPU BBHIMOJHEHUHN 33JJaHUI C YIETOM MOJTYYECHHUsI HOBBIX 3HAaHUH 00 N3ydaeMbIX
00BbeKTaxX — BEMIECTBAX W PEAKIUAX, OLICHUBATh COOTBETCTBUE MOJIYYCHHOTO pe3yibTaTa
3asIBJICHHOM IIeJIM, YMEHHE HCIIOIh30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IPE/IaracMbi¢ B
YCJIOBUH 3aJJaHUM.



IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe NpCAMCTHBIX PE3YJIbTATOB II0 OCBOCHHUIO 00513aTEeIHLHOTO COACpIKaHu,

YCTQHOBJICHHOTO JaHHOM (¢exnepanbHO pabouell MporpamMMol, BBIIEJAIOT: OCBOCHHBIE
0o0yJaromMMHUCsT Hay4YHbIC 3HAaHUS, YMEHUS U CIOCOOBI JeHcTBHMH, cnenuduyeckue s
OPEeIMETHON 00s1acTH «XUMHS», BUABI JESATEIBHOCTH IO IMOJIYYEHHUI0 HOBOIO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konHmy obyuenus B 8 Kiacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJDKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHI: aTOM, MOJEKYJa, XUMUYECKUI
3JIEMEHT, IPOCTOE BELIECTBO, CII0KHOE BELIECTBO, CMECh (OJTHOPOHASI U HEOAHOPOIHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAasi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA,
MOJIb, MOJISIDHAs Macca, MaccoBas J0JI1 XMMHYECKOTO DJJIEMEHTa B COCIMHEHUH,
MOJISIpHBI  00BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb, 3JEKTPOOTPUIATEIHHOCTD,
CTENIEHb OKHUCIEHMs, XUMHMUYECKass peaklus, KiIacCUu(UKaLus peakuui: peaxkiuu
COCIMHEHUS, PEaKLUU DPA3JIOKEHMSI, PEaKIUU 3aMEIEHUs, PEeaKLUH OOMEHa, 3K30- U
SH/I0TEPMHUECKUE pPeaKLUH, TEIUIOBOW 3¢ (eKT peakluu, sApO aToMa, 3JIEKTPOHHBIH
CIIOM aroma, aTOMHas OpOUTallb, pPagUyC aToMa, XUMHUYECKas CBsA3b, IOJIIpHAs U
HENoJIsipHasi KOBAJICHTHAs CBsI3b, MOHHASI CBS3b, MOH, KATHOH, aHHOH, PaCTBOP, MaccoBas
7107151 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKUX MOHSITHUM M NPUMEHATH ITH
HIOHSITHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCITIOJIB30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISI COCTaBIE€HHS (OpPMYyJ BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTpeNeNiATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COCIMHEHMSX, CTENEHb
OKHCIICHHsI JIEMEHTOB B OHMHApPHBIX COEIUHEHUSX, MPHUHAIJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJacCy COEAMHEHMH 1o ¢GopMyliaM, BHJ XHUMHUYECKOH CBS3H
(KOBaJIeHTHAs! U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuogmyeckoro 3akona [[. WM. MenpeneeBa: neMOHCTpUPOBATH
NOHMMAHHE TEPUOJNYECKON 3aBHUCHMOCTH CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB OT HX
nosoxkeHnss B Ilepuoguueckoil cucTeMe, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJipo;

ONHUCBHIBaTh W XapakTepuszoBaTh TaOnuuHyto Qopmy Ilepuonuueckoil cucremsl
XMMHUYECKHX JJIEMEHTOB: pas3inyaTh IOHATUS «JIaBHas mnoxarpynma (A-rpynma)» u
«mmobounast moarpynmna (b-rpymma)», wmaneie u OONbIIME TMEPUOIBI, COOTHOCUTH
0003HaueHust, KOTopble MMeloTcs B Tabnuue «llepuonmueckas cucreMa XHMHYECKUX
anemenToB [[. W. MeHnneneeBa» ¢ 4YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOllee YHUCIO DJIEKTPOHOB H
pacrpezieieHue X Mo JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE AJIEMEHTHI, HEOPraHWYEeCKUE BEIEeCTBA, XUMHUYECKHE
peakuuu (IO YMCIy M COCTaBY YYacTBYIOIIMX B PEAKLIHMU BEIIECTB, MO TEIJIOBOMY
apdekry);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBAa BEIIECTB pPa3IMYHBIX
KJIaCCOB,  IIOATBEp)KJas  ONHUCAHUE  IPUMEPAMU  MOJEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBAaTh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HMX KadeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH NMPOTEKAHUSI XUMUYECKHUX MTPEBPAILICHUH B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MaccChl BEIECTB, MacCOBYIO
JIOJTI0 XMMHUYECKOTO 3JIeMEeHTa 1Mo (opMynie COeTUHEHHUsI, MAaCCOBYIO OO BEIIECTBa B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peaKLnuu;



MPUMEHSATh OCHOBHBIEC OIEpAllMU MBICIUTEIBHOM ACSTENBbHOCTH — aHajdu3 M CUHTE3,
cpaBHEeHHE, 0000IeHue, CHCTeMaTU3alllI0, KJIacCU(UKAIMIO, BBISIBICHUE MPUUYUHHO--
CJIEJCTBEHHBIX CBSI3€M — [JI1 W3Y4YEHHS CBOMCTB BELIECTB M XHWMHYECKHX PEAKIUU,
€CTECTBEHHO-HAY4YHbIE METO/bI NTO3HAHUS — HAOII0JCHIE, U3MEPEHHUEe, MOIETUPOBaHUE,
AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN);

cleoBaTh MpaBUjiaM  TIOJb30BAaHUS XMMHYECKOM mocyaod u  J1abopaTOpHBIM
o0opy/soBaHHEM, a TaKXe IpaBWiaM OOpallleHHs C BEUIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSMHU TI0 BBITIOJTHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB IO MOTYYCHHUIO U
coOMpaHHMIO Ta3000pa3HbIX BeEIIeCTB (BOAOpPOJAa U KHCIOpOJa), MPUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAacCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH U
IIPOBOJIUTh XMMHUYECKHE 3KCIEPUMEHTHI 0 PACHO3HABAHHMIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO HHIMKATOPOB (JIakMYyC, PeHOIPTaIenH, METHIIOPAHK U JPyTHE).

K xonmy oOyudenus B9 Kiacce mpenMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

PAacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKMX IIOHSATHUN: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHHOH, IPOCTOE BELIECTBO, CI0KHOE BEILECTBO, BAJICHTHOCTD,
JJIEKTPOOTPHULIATENBHOCTD, CTENEHb OKHUCIICHMs, XUMHUYECKas pEeakUMs, XUMUYeCKas
CBSI3b, TEIUIOBOW 3(PeKT peakiuu, MOJb, MOJSPHBIH O0O0BEM, PAaCTBOP, DIIEKTPOIHTHI,
HEBJICKTPOJIUTHI, JIEKTPOJIUTUYECKAss TUCCOLMALUSA, pPEaKUMW HOHHOTO OOMEeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTHMblEe pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIUTEb, BOCCTAHOBUTENb, OKHCICHHUE
U BOCCTaHOBJIEHUE, aUIOTPONHs, aM(pOTEPHOCTb, XMMHUYECKass CBsI3b (KOBaJIEHTHas,
MOHHAs, METAJUINYecKas), KpUCTAUIM4ecKas peléTka, KOppo3Hus METauIOB, CIUIABBI,
CKOpPOCTb XMMHMYECKOM pEaKLUUH, IMpelaenbHo jponyctumas KoHueHtpauus IIJAK
BEIIECTBA,

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHWYECKHX IOHATHA WM NIPUMEHATH OTH
MTOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

UCMOJIb30BaTh XWMHYECKYI0 CHMBOJIMKY JJIsI COCTaBleHHs (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONPEENATh BAJICHTHOCTb U CTENEHb OKUCIICHUS] XUMUYECKUX AJIEMEHTOB B COCMHEHUSAX
Pa3IUYHOIO COCTaBa, MPUHANIECKHOCTh BEILECTB K ONPENEICHHOMY KIIACCy COCIUHEHUHN
no QopMmynam, BUJI XUMHYECKOW CBsA3M (KOBaJIEHTHAs, WOHHAs, MeTajlIMyeckas) B
HEOPraHMYECKUX COEAMHEHHUSX, 3apsi/l HOHA M0 XUMHUYECKOH (opMysie, XapakTep Cpe.bl
B BOJHBIX PAacTBOPAaxX HEOPraHUYECKUX COCIMHEHHM, TUIl KPUCTAJUIMYECKOW PEIIETKU
KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIca [Iepuoguyeckoro 3akona J[. . MeHneneesa u J€EMOHCTPUPOBATH €TI0
NOHMMAaHMEe: ONMUCHIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBbl XHMMHUYECKHX »DJIEMEHTOB: pa3iIuyaTh MOHATHUS «rJaBHas mnoxarpynna (A-
rpynna)» u «mobounas mnoarpynna (b-rpymma)», Manele W OGoJbIIME TEPHOIH,
COOTHOCHUTH 0003HAUYEHUsI, KOTOPbIE UMEIOTCS B MEPUOJUUYECKON TaOIHIIe, C YHCIOBBIMU
XapaKTEepPUCTHUKAMHU CTPOCHHMS aTOMOB XMMHYECKHMX AJIEMEHTOB (COCTaB M 3aps] sjapa,
o011ee 4KCIO JIEKTPOHOB U PACHPENENICHUE UX I10 3JIEKTPOHHBIM CJ0sIM), OOBSCHSTH
o0111e 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB 3JIEMEHTOB U UX COCTUHEHUH B Mpeaenax
MaJIbIX IEPUOJIOB U TJIABHBIX MOATPYIII ¢ YUETOM CTPOEHHUS UX aTOMOB;
KJIaccu(UIUPOBaTh XMMUYECKHE DIIEMEHTBHI, HEOPTaHUYECKUE BEIIECTBa, XMMUYECKHE
peakuuu (10 YMCIy M COCTaBY YYacTBYIOIIMX B PEAKLIHMH BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENEeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBaTh) OOIME W CHEHU(PHUUECKHE XMMUYECKHE CBOMCTBA
IIPOCTBIX M CJIOKHBIX BELIECTB, MOATBEP)KJAsl ONMHUCAHUE NPUMEPAMH MOJIEKYJAPHBIX U
VMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMMUYECKUX PEAKLIUN;



® COCTaBJISAITh YPaBHEHUS JJIEKTPOJUTHYECKOM NHUCCOLMALMUA KHCIIOT, LIEJI0YEN U COJIEH,
MOJIHBIE U COKpAlll€HHBbIE YpPAaBHEHUS peakUUid MOHHOTO OOMEHa, ypaBHEHUS pPEaKIHii,
NOATBEPXKJAIOLIUX  CYLUIECTBOBAHME TI'E€HETHYECKOW CBSI3M MEXIy BeELIECTBAMHU
pa3IMYHbIX KJIACCOB;

® pacKpblBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi IOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca dTHX PEeaKLuii;

® [IPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS, BO3MOXKHOCTHU
MPOTEKAaHUs XMMHUYECKUX MPEBPAILlEHUN B Pa3IMYHbIX YCIOBUSX;

® BBIYHUCIATH OTHOCUTEJBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJF0 XMMHUYECKOT0 3JIeMeHTa 1o (opMylie COeIMHEHHS, MacCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUEThI 10 YPAaBHEHUIO XUMUYECKON peaKkiuu;

e coOmonaTh TpaBWia TOJB30BAHUS XMUMHUYECKOH TMOCYIOM ¥ J1abOpaToOpHBIM
o0opy0OBaHHEM, a Tak)Xe IpaBuja OOpallleHHs C BEIIECTBAMU B COOTBETCTBUHM C
MHCTPYKIUSMHU MO BHIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKHX OIBITOB IO MOTYYCHHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

® TMPOBOJUTH PEAKIMH, IMOATBEPHKIAIOIINE KAaYeCTBEHHBIH COCTaB Pa3jIMYHBIX BEILIECTB:
pacro3HaBaTh OIBITHBIM NyTEM XJIOpPHA-, OpoMHUA-, HMOAWUI-, KapOoHat-, ¢ocdar-,
CWIHMKAT-, Cyib(aT-, THUIPOKCHI-UOHBI, KATHOHBI AMMOHHUS ¥ HWOHBI HM3yYCHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB;

® TPUMEHSATH OCHOBHBIE ONEPAIlMH MBICIUTEIBHONW NESITEIIbHOCTH — aHAIM3 M CHUHTE3,
CpaBHEHHE, 00001IeHNe, CUCTEMAaTHU3alINIO, BBISBICHUE TPUUNHHO-CIICICTBEHHBIX CBS3Ei
— JUIS U3y4YCHUS] CBOMCTB BEIICCTB M XUMHUYECKHUX PEAKIUH, €CTECTBEHHO-HAYUYHBIC
METOJbl TO3HAHUA — HAOMIOJIEHUE, W3MEPEeHHUEe, MOJICTUPOBAHUE, OSKCIIEPUMEHT
(peasIbHBIN ¥ MBICJIEHHBIH).

TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

Ne ||HammeHoBaHUe pa3aenoB U ‘KOJ‘II/IHGCTBO 4acoB DnexTpoHHBIE (ITUPPOBLIC)
I1/T1|[TEM TTPOTPAMMBI Beero|[Koutponbhsie|[IpakTiueckue 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
Paznen 1. IlepBoHauanbHble XUMHUYECKUE TTOHSATHS
1.1||Xumusa — BakHas ob6mactb (|5 0 2 [[bubmaunoreka LIOK
€CTEeCTBO3HAHUS U https://m.edsoo.ru/7f41837c]]
MPAKTUYECKON AESITENFHOCTH
YyenoBeKa
1.2|[BemiecTBa 1 XMMHYECKHE 15 1 1 [[BubmmoTeka [IOK
peaxiuu https://m.edsoo.ru/7f41837c]]
|I/IToro 0 pa3zerny HZO Hl H3 H
|Pa3):(en 2. Baxxneiire npeacTaBUTE HEOPraHMUECKUX BEIIECTB
2.1|Bo3nyx. Kucnopon. ITonsrue (|5 1 [[BuGmmoTexa [IOK
00 okcumax https://m.edsoo.ru/7f41837c]]
2.2||Bopopon.Ilonstue o 4 1 [[BubmuoTeka [JOK
KHCIIOTaX M COJISIX https://m.edsoo0.ru/7f41837c]]
|2.3 HKoaneCTBo BemiecTsa. MoJb HS H H H
2.4\ Bona. PactBopsl. [lonsrtue o6 ||7 1 1 [[BubmuoTeka [JOK
OCHOBaHHSX https://m.edsoo.ru/7f41837c]]
2.5||OcHOBHBIE KITaCCHI 10 1 1 [[BubmmoTexa [IOK

HEOPraHMYECKUX COSAMHECHUN https://m.edsoo.ru/7f41837c]]
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Ne |[HaumeHoBaHue pa3aesnoB U ‘KOHI/I‘-ICCTBO 4acoB ‘QHGKTPOHHBIG (mudpoBsIe)
o0Opa3oBaTeNbHbIE PECYPCHI

/11| TeM TIPOTPaMMBbI Bcero|[Kourposnbhbie| [IpakTrdeckue
paboTHI paboTHI

Hroro no pazneny H31 H H4 H

Pasnen 3. Ilepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux aeMeHToB [I. 1. Menneneesa.
Crpoenue aToMOB. XuMHUecKast CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU

3.1||[Tepuoanueckuii 3aKOH 1 10 [[BubmuoTeka [JOK
[Tepuoaudeckas cucrema https://m.edsoo.ru/7f41837c]]
XUMUYECKHX dj1eMeHToB JI. 1.
MenneneeBa. CtpoeHue

aToma
3.2||Xumuueckas CBs3b. 7 1 [[BubmuoTeka [JOK
OKHUCIIUTEIIbHO- https://m.edsoo.ru/7f41837c]]

BOCCTAHOBHTCIIbHBIC PCAKIINHU

|I/ITOro 10 pasaeny Hl?

OBLIEE KOJIMYECTBO 4 7
YACOB 110 TPOT'PAMME 68

TEMATHUYECKOE IINTAHUPOBAHHUE 9 KJIACC

Ne |[HanmeHOBaHUE KonnyecTBo yacoB OnexkTpoHHbIe (1IU(POBHIC)

11/T1|[pa3/ieJIoB ¥ TEM Beero|[Kontposnbhsie|[Ipaktuueckue 0o0pazoBaTenbHbIE PECYPCHI
HpOTpaMMBI paboThI paboThI

Paznen 1. BeriecTBo n XuMu4eckasi peakius

1.1 |[ToBTOpEeHue u 5 1 [[BubmuoTeka [JOK
yr1yOJieHHE 3HAHUI https://m.edsoo.ru/7f41a636]]

OCHOBHBIX Pa3/IeioB
Kypca 8 kiacca

1.2||OcHoBHBIE 4 [[BuGmmoTeka [IOK
3aKOHOMEPHOCTH https://m.edso0.ru/7f41a636]]
XUMHAYECKHUX
peakuui

1.3|9nexkrponutudeckasi||8 1 1 [[BubmuoTeka [JOK
JTCCOIIHAITHS. https://m.edsoo.ru/7f41a636]]
XUMUYECKUe
peakIuy B
pacTBopax

‘I/ITOFO 110 pasjeny Hl? HZ Hl H

‘Pasnen 2. HemeTaiuiel ¥ UX COEUHEHUA

2.1||O6mias 4 [[BubmmoTexa [IOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a636]]
XUMHAYECKHX
snemeHToB VIIA-
rpynmnsl. ['anorensl

‘2.2 HOGLua;I HS H H H[[BHGHHOTeKa [HOK
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1/

HanmenoBanue
pa3aesoB U TEM
[IPOrPAMMBI

KomnuecTBo yacoB

‘ OnexTpoHHbIe (LIU(POBLIC)

Bcero

KoHTtposbHbIe
paboThI

[IpakTrueckue
paboThI

o0Opa3oBaTeNbHbIE PECYPCHI

XapaKTEPUCTHKA
XUMHYECKUX
anemMeHToB VIA-
rpynnsl. Cepa u eé€
COEIMHEHUS

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

2.3

OOmas
XapaKTepUCTHKA
XUMUYECKUX
31eMeHTOB VA-
rpynisl. A30T,
dochop n ux
COEAMHEHUS

[[bubmmoTeka [TOK
https://m.edsoo.ru/7f41a636]]

2.4

Oo6mas
XapaKTepUCTHKA
XUMUYECKUX
aneMeHToB [VA-
IpYIIBL. YTIEpOoa U
KPEMHUM U UX
COCJIMHECHHUS

12

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a636]]

‘I/ITOFO 10 pa3zeiy

130

J

‘Pa:;z:en 3. MeTaiutel ¥ UX COEIMHEHUSI

3.1

OO01me cBolcTBa
METAJIJIOB

3

[[bubmuoteka [IOK
https://m.edsoo.ru/7f41a636]]

3.2

Baxxueiinimne
METaJUIBI U UX

COCIUHECHUA

15

[[BuGmmoTeka [IOK
https://m.edsoo.ru/7f41a636]]

‘I/ITOFO 10 pas3zeny

18

2

|

‘Pa:;z[eﬂ 4. Xumus 1 oOKpy»Karoias cpeaa

4.1

BemecTtBa n
MaTrepuaibl B )KU3HU
YeJI0BEKA

3

[[bubmuoteka [IOK
https://m.edsoo.ru/7f41a636]]

‘I/ITOFO 10 pa3zeny

3

|

OBIIEE
KOJIMYECTBO
YACOB IO
MMPOTPAMME

68



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

