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HOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O O0IIEro 0Opa30BaHMs COCTABIECHA HA OCHOBE
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 0OO0pa3oBaTENbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpazoBanus, npeactaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE (eaepalbHON
pabouell mporpaMMbl BOCIUTAHUS U C YYETOM KOHIENLUHU MPEnoiaBaHus y4eOHOro rnpeaMeTa
«XuMus» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoin @eneparuu.

[Iporpamma no xumuu JIa€T MpeACTaBICHHE O ILeNsAX, oOmed crpareruu oOydeHus,
BOCIIUTAaHHUS W Pa3BUTHSA OOYyYArOIIMXCS CPEACTBAMU YUEOHOIO IpeIMeTa, YCTaHABIMBAET
00s3aTeNbHOE NPEIMETHOE COZEpKaHUe, MPeyCMaTpUBAET paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUpPOBaHUE 110 pa3jieiaM U TeMaM MpOrpaMMbl 110 XUMUH, ONPEEIIIeT KOJINYECTBEHHbIE
U KauyeCTBEHHbIE XapaKTEPUCTUKH COJEp)KaHUS, PEKOMEHIYEMYIO IOCJIEI0BaTENbHOCTh
W3Y4YEHUS XUMUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTHMKU y4EeOHOro
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeensieT BO3MOXKHOCTH peaMeTa s
peanu3anuy TpeOOBaHUI K pe3yibTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111€T0 00pa3oBaHus, a Tak)Ke TPeOOBaHMUI K pe3yiabTaTaM 00yUYeHUs XUMUU
Ha YypOBHE ILeNeld H3Yy4eHUs MpeaMeTa M OCHOBHBIX BHJIOB YueOHO-TIO3HABATEIbHOM
NeSATENBHOCTH 00Y4arOIIerocst 1o OCBOEHUIO y4EOHOTO COJIep KaHuUs.

3HaHUE XUMHHU CIYXKUT OCHOBOMU 111 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUYaIOLIErocs, ero
MPEICTABICHUH O MAaTEPUAIBHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MIPeICTaBICHUS] O B3aMMOIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MPHUPOJIE, O MYTAX
peuieHuss TI00adbHBIX MPOOJIEM  YCTOMYMBOIO pa3BUTHs UEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOH, MUIIEBOH U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peaau3ald BO3MOXHOCTEW M caMopa3BUTHS U (OpPMUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 0011eH 1 PyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBILIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITENBHOW  y4eOHOM  NeATeNbHOCTH, JKCIEPUMEHTAIBHBIX U
HCCJIEeIOBATEIbCKUX YMEHHUI, HEOOXOOUMBIX KaK B IIOBCEJHEBHOM JKHM3HM, TaK U B
po¢eCCUOHAIBHON AEATENbHOCTH;

3HaKOMHUT CO CIEUU(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3TJIsi/]a HA €IMHCTBO NMPUPOABI U YEJIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TAalloM B OPMUPOBAHUU
€CTECTBEHHO--HayYHOH IPaMOTHOCTH 00 y4aroIIuXcs;

CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYyYHBIM
3HaHUAM, K IPHUPOJE, K YEIOBEKYy, BHOCUT CBOM BKJIAJ B 93KOJOIMYECKOe OOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBlieHHs B OOyYE€HUH XMUMHUH OOECHeUYMBAIOTCS CHEIU(PUKON colepikaHus
y4eOHOro mpeAMeTa, KOTOpBIM SABISETCS MEJarorn4eckd aJalTUPOBAaHHBIM OTPAKECHUEM
0a30B0il HAYKH XUMUU HA ONPEIEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IIEr0 OOpa30BaHMS OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHH XMMHUHU, OCHOB HEOPraHMYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaepxaHHsl MPOrpaMMbl MO XUMHH c(POpPMHpPOBaAHA HA OCHOBE CHCTEMHOIO
noaxoaa Kk e€ msydenuro. ConepkaHue CKJIAIBbIBAETCS M3 CUCTEMBI MOHATHH O XMMHUYECKOM
9JIEMEHTE U BEIIECTBE M CHCTEMbl MOHATUH O XuUMHUYecKoW peakuuu. OOe 3T CUCTEMBI
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CTPYKTYPHO OpPraHM30BaHbl 0 NPUHIUIY IOCIEJOBATEIbHOTO Pa3BUTHs 3HAHUM Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMMUH;

— Y4EHHsI O CTPOCHHH aToMa U XMMHUYECKOH CBSI3H;

— MPECTaBICHUH 00 MEKTPOIUTUYECKON TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCS IIOCIEJOBATELHO OT OJIHOTO YPOBHS K JIPyromy,
BBIMOJIHAS (YHKUMU OOBACHEHHs M IPOTHO3MPOBAHUS CBOMCTB, CTPOCHHSI U BO3MOXKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHHS U MOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe NpOrpaMMbl IO XUMHH CIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHUS O
XMMHMYECKON COCTaBIIIOLIEH HAy4HOM KAapTUHBI MUpa B JIOTMKE €€ CHCTEMHOM NPUPOIBL,
LIEHHOCTHOTO OTHOIICHMsI K HAyYHOMY 3HAaHHIO M METOZaM MO3HaHMs B Hayke. M3yueHue XxumMun
IIPOUCXOIUT C TPUBICYCHHEM 3HAHUI M3 paHee U3YYEHHBIX Y4YEOHBIX IPEIMETOB:
«Okpyxaromuii Mup», «brnonorus. 57 knacce» n «®dusmka. 7 Kaacey.

[py u3yueHnn XUMUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUI OCHOB XMMUYECKON HayKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOMN NeATEIbHOCTH YeJOBeKa U KaK OJHOIo
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3aJadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaAHHU
CUCTEMBl XMMHUYECKHX 3HAHMM — BaKHEHIIMX ()aKTOB, MOHSTHUH, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
MIPUOOIIEHNN K HAyYHBIM METO/IaM IO3HaHUS [IPU U3YYEHHUH BELLECTB U XUMUYECKUX PEaKLUi, B
(GbopMUpPOBaHMM ¥ Pa3BUTUU I[O3HABATEJIBHBIX YMEHUH M HMX TNPUMEHEHUH B Yy4EOHO-
MI03HABATENBbHON M y4eOHO-HCCIIEeI0BATENbCKOM AEATEIbHOCTH, OCBOCHUU NpaBUiI 0€30IacHOro
o0paleHns C BEIECTBAMU B TIOBCEAHEBHON KU3HH.

[Ipy u3ydyeHHHn XUMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAUECHHE
npuoOpenu Takue ey, Kak:

— (OpMHUpPOBaHHME MHTEIUIEKTYaJbHO Pa3BUTOM JMYHOCTH, FOTOBOM K CaMOOOpa30BaHMIO,
COTPY/AHUYECTBY, CaMOCTOSTCIIBHOMY MPHHATUIO PEILICHUH, CHOCOOHOM aJanTHpOBAaTBCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

— HampaBJICHHOCTh OOYyYeHHUs Ha CHUCTEMaTHYecKoe mpuoOiieHrne oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ IO3HABaTEJNbHOM  JEATENbHOCTH, HAyyHbIM  METOJaM  IIO3HAHUf,
(hopMUPYIOIIUM MOTHBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrnedyeHrue YCJIOBHUH, CHOCOOCTBYIOIIUX MPHOOPETEHHIO OOY4YalOIIMMUCS OIbITa
pa3zHOOOpa3HON N1eATENbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI1), UMEIOLINX YHUBEPCATbHOE 3HAUCHHE JJIS1 PA3JIMUHBIX BUJOB J€STEIbHOCTH;

— (hopmupoBanue obmel GyHKIIMOHATBHONW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLICHMBATh SIBJICHUS OKPY)KAIOLIET0 MMpa, UCIONb3ys 3HAHUS U
OTBIT, TIOJIyYECHHBIE MPH W3YYEHUH XHMHH, TMPUMEHATh HMX TMpPH pEmeHHH NpodieM B
MOBCEAHEBHOM KM3HU U TPYAOBOU JEATEIbHOCTH;

— (GopmupoBaHue y 00y4aromUXCsl T'YMAHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTH
XMUMHUYECKUX 3HAHUN JJI1 BBIPAOOTKU SKOJIOTMYECKH LIEeJIecOO00pa3HOTro NOBENEHHS B OBITY U
TPYAOBON IEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 370POBbSl U OKPYKAIOIIEH NPUPOAHON
Cpelibl;
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— pa3BUTHE MOTHBAIIMHU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npodWIs U HAITPABICHHOCTH JATbHEHIIIET0 00yUCHHUSI.

OO1ee yuCIIO 4acoB, OTBEACHHBIX I M3YUYCHHS] XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi, cocTaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2 yaca B Heselno), B 9 kimacce — 68
yacoB (2 yaca B HE/ICIIO).
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COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIC XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XHUMHS B CHUCTeMe HayK. Tema u
BenlecTBa. PDusnueckne CBOWCTBAa BEILECTB. ArperatHoe cocrosHue BeniecTB. [lonsaTHE 0
MeToax Mo3HaHus B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI M MOJIEKYJIBl. XUMUYECKUE HJIEMEHTbl. CHUMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[IpocTeie U cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckass @opmyna. BajleHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOcTaBa BelecTB. OTHOCUTENIbHAs aTOMHAast Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 105151 XMMUYECKOTO JIEMEHTA B COEIUHEHUH.

KomnuectBo BemectBa. Monbk. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. PacuéTel o popmynaM XUMUYECKUX COSIMHEHHH.

dusnyeckue U XMMHUYECKHE SIBJICHUS. XUMUYECKas peakuuss U e€ MpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUUECKue ypaBHeHus. Kiaccupukanuss XMMUYECKUX peakiui
(coenuHeHMs, pa3I0KEeHUs, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOW MOCYJOH, MpaBUiIaMu paboThl B 1abopaTopuu M NpUEMAMU
oOpaiieHus ¢ 1abopaTOpHBIM O0OpPYIOBAHUEM, M3YYCHHE W ONUCaHUE (U3NYECKUX CBOKHCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOIIOIeHne (pr3ndecKkux (TUIaBJIICHHE BOCKA, TASTHHUE JIb/IA,
pacTupaHue caxapa B CTyIKe, KHUIICHHE U KOHJIEHCAllUs BOJbI) U XUMHUYECKHUX (FOpEHHE CBeuH,
MIPOKAJIMBAHUE METHON MPOBOJIOKH, B3aMMOJIECHCTBHE MeJla C KUCIOTON) SIBJICHUN, HAOII0JeHHIE
W ONHCAaHWE TMPU3HAKOB MPOTEKaHWs XHUMHUYECKHUX peakuuid (pas3jioxeHue caxapa,
B3aMMO/ICUCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, pasnoxkenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3aUMOJICHCTBHE jkene3a ¢ pactBopom comu menu (ll), m3ydenme cmocoboB
pasfeneHuss CMecei: C IOMOILBI0 MarHuTa, (QWIBTPOBAaHMWE, BbIIAPUBAHHUE, AUCTUILIALMSA,
xpomarorpadus, TpOBEIECHHE OYUCTKH IOBAPEHHOM CONM, HAOMIOJEHHE U OIUCAHHE
pe3yJbTaTOB MPOBEJECHUS OIbITA, WILIIOCTPUPYIOIIEIO0 3aKOH COXPAaHEHHUS MaccChl, CO3JaHHE
MoJieel MOJIeKYI (IIapOCTEPKHEBBIX).

Baskneliue npeacTaBuTe M HEOPraHUYECKHUX BelECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37aeMEHT M IpPOCTOE BEIIECTBO.
Haxoxnenue kucinopoja B npupoze, Gu3snueckue 1 XUMHUYECKHe CBOMCTBA (peakui TOPEeHus).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl TOJMydeHHUs KHCIOpoAa B JIAaOOpaTopuu U
npoMbliUIeHHOCTH. KpyroBopot kuciopona B npupoge. O30H — auIOTpONHas MOIUPUKALMS
KHCJIOPO/A.

TerioBoit 3¢p(deKkT XUMHUECKOW peakiuH, TEePMOXMMHUYECKHE YpaBHEHUS, 3K30- U
SHAOTEPMHUUYECKHE DPEaKUUHU. TOINIMBO: yronb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHIICHUE
MApPHUKOBOTO AP eKTa, pa3pyLIeHHe 030HOBOTO CIIOS.

Bonopon — snemeHT M mpocroe BemiecTBo. HaxokaeHue BoaOpoAa B NPHUPOJE,
¢bu3nyeckre U XUMHUYECKUE CBOICTBA, MPUMEHEHNUE, CIIOCOObI MoydeHus. Kuciorsl u comm.

MossipHblil 00bEM Ta30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BoAbpl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHaCBIILEHHbIE PAacTBOpPHl. PacTBOpMMOCTH BellecTB B Boje. MaccoBast [0Js BEIIECTBA B
pactBope. XumHuueckue cBoiictBa BoAbl. OcHOBaHuA. Poib pacTBOpOB B IpUPOJE U B JKU3HU
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yenoBeka. KpyroBopor Boawsl B mpupoje. 3arpsi3HEHUE MNPUPOAHBIX BoA. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

Knaccudukauus neopranmdyeckux coeanneHuid. Oxcuapl. Kiaccudukanuss OKCHIOB:
cojeoOpa3zymomue (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3zyrone. Homenknarypa
okcu10B. OU3NUecKre U XMMHUYECKHe CBOICTBa Okcu10B. [losyueHrne okCuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatrypa ocHoBaHui. PuU3MyecKMe M XMMHYECKHE CBOMCTBA OCHOBaHui. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaor. @U3N4YecKue U XUMHUUECKHE
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekeroBa. Ilonydenne Kucior.

Comu. Homenknartypa cosneil. @uzndeckue M XUMUYECKUe cBoicTBa coseld. [lomydenue
COJICH.

['enernueckas cBA3b MEXKAY KjaccaMl HEOPraHUYECKUX COCTUHEHUI.

Xumuueckuii IKCnepuMeHm:

KayeCTBEHHOE OIpEJIeJICHUEe COACP)KaHUs KUCIOpOoaa B BO3JyXe, MOJydeHue, coOupaHue,
pacno3HaBaHUE M HM3YyYEHHUE CBOMCTB KHCIOpOJa, HAOMIOJEHHE B3aUMOJEHMCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJIOBUSI BOSHHUKHOBEHHS W MpEKpaIleHHus TOopeHus (moxapa), 03HAaKOMIICHHUE C
o0Opa3llaMyd OKCHIOB U ONKMCAHHE WX CBOICTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHE CBOWCTB BOjOpoja (ropeHue), B3ammojeiicTBue Bojopoma ¢ okcumom wmeau (1)
(BO3MOXXHO MCIIOJIb30BaHME BHIEOMAaTepUaoB), HaOIr01eHHEe 00pa3l0B BELIECTB KOJIMYECTBOM
1 Monb, HccnenoBaHue OCOOEHHOCTEM pacTBOPEHUS BELIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/slaMd (HATpUeM U KaibliieM) (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHUAIIOB), UCCIE0BaHNE O0pa3l[0OB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaO/II0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U ILEJIO0Yel, M3ydyeHue
B3aumoieiicTBust okcuna menu (Il) ¢ pacTBopoM cepHOl KHCIOTBI, KUCIOT C MeTalljlaMH,
peaKuuii HEUTpalIu3aluu, MOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IPYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baknenmue
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

IMepuoanveckuii 3akoH u Ilepumoanyeckasi cucrema xummu4yeckux jiemenros J{. U.
MenpaeseeBa. CtpoeHne aToM0OB. XUMHYeCKasl ¢BA3b. OKUCINTEIBHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie TOMBITKH KJIACCU(UKALMKA XUMHYECKHX dyeMeHTOB. [loHsiTHe o rpynmax
CXOIHBIX JIEMEHTOB (IIETIOYHBIC U MIETIOYHO3EMENbHBIE METAJUIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCHU/IBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepmoanueckass cucrtema xuMmuueckux osnemeHtoB JI. WM.
MenneneeBa. Koporkonepuoanas u JumHHONEpuoaHas ¢opmbsl lleproanyeckoid cucTEMbl
xumuueckux ssiemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3WYECKUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX saep. W3orombl. Onektponbl. CrpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEpBhIX 20 XUMHUUYECKHX 31eMeHTOB [leproandeckoil CUCTEMBI
J. W. MengeneeBa. XapakTepUCTHKAa XHUMHUYECKOTO 3JEMEHTAa IO €ro IMOJIOKEHUI0 B
[lepnonnueckoii cucreme [l. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHU panyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOJaM.
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3nauenue Ilepuonnyeckoro 3akoHa u [leproanueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTUA HayKH U npakTuku. [[. M. Mennenees — y4€HbIl U IpakJaHUH.

Xumunyeckas CBS3b. KoBanenrnas (mosisipHast U HENoJspHas) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUUECKHUX 2JIEMEHTOB. VIOHHAsI CBSI3b.

Crenenp  okucneHusi. OKHCINTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIponeccesl
OKHCJICHHUS U BOCCTaHOBJICHUs. OKHCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3y4YeHHE O0pa3lOB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE T'HIPOKCH]IA
LMHKA C PAacTBOPAMH KHCIOT U IIEJIOYEH, NPOBEACHUE OINbBITOB, WLIIOCTPUPYIOIIMX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI (TOPEHUE, PEAKLINU PA3JI0KEHUS, COETUHEHUS).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3YUYEHUU XMMUU B 8 KJlacce OCYIIECTBISETCS
4yepe3 MCMOJb30BaHME KaK OOLIUX €CTECTBEHHO--HAyYHBIX IIOHATUH, TaK W MOHSTHH,
SIBJIFOILAXCSI CACTEMHBIMU ISl OTACJIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTI'O LIUKJIA.

OOme ecTecTBEHHO--Hay4YHbIE IOHSATHS: HAaY4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiacCUpUKauus,  MNEePUOJUYHOCTb,  HAOIIOJEHUE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHNE, U3MEPEHNE, MOJIEIb, SIBIICHHE.

®dusuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaANOaKTUBHOCTb, MOJIEKYJNA, B3JEKTPUYECKHH 3apsiji, BELIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIEeCTBa, ra3, (pU3NyYecKue BEIWYMHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIie.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOpPHBIE TIOPOJbI, IOJIE3HBIE
HCKOIIaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKas peakuus

[lepnonnueckuit 3akoH. Ilepmoaunueckas cuctema XuUMHYeCcKHX dieMeHToB J[. .
Menpeneea. CTtpoeHHE AaTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUS U UX COECJUHEHUN B COOTBETCTBUM C
IIOJIO’KEHHUEM DIIEMEHTOB B [lepnondeckoil cucteMe 1 CTPOCHUEM X aTOMOB.

CrpoeHne BemiecTBa: BHIBl XMMHMUYECKOW CBS3M. THIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKM M BUAA XMUMHYECKOM
CBSI3H.

Knaccudukanus M HOMEHKJIATypa HEOPraHHYECKHUX BeLIeCTB. XHMMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJaccaM HEOPraHMYECKUX COEIMHEHUHM, TeHeThdecKas
CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XMMUYECKUX peaKUUi MO Pa3iWYHbIM MPU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, N0 H3MEHEHHMIO CTEleHen
OKHCJICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO Y4YacTHUIO KaTalu3aTopa). DK30- U
SHAOTEPMHUUYECKHUE PEAKIMH, TEPMOXUMHUECKUE YPaBHEHUS.

[Tonsitue o ckopocTn XUMHUECKOW peakiuu. [loHsATHE 00 OOpaTUMBIX U HEOOPATUMBIX
XMMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilondarue o
karanuse. [loHstne o xumuueckoM paBHOBecHU. DaKTOpbI, BIUAIOIIME HA CKOPOCTh
XMMHMYECKON PEAKIMH U IOJIOKEHUE XUMUYECKOTO PABHOBECHSI.
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OKUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, JJIEKTPOHHBIA OallaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HHE YpPaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX
peaxiuii ¢ UCI0JIb30BaHUEM METO/A MIEKTPOHHOT 0 OanaHca.

Teopust 30€KTPOIUTUYECKON OUCCOLMALMU. DJIEKTPOJIUTHI U HEIEKTPOIUThl. KaTHOHBI,
aHUOHBI. MexaHM3M [HCCOIMAllMM BEUIECTB C pa3jIMYHbIMM BHJAMU XHMHUYECKOH CBS3U.
Crenenp aucconuanuu. CUIbHbBIE U CJIa0ble 3JIEKTPOJIUTHI.

Peakuun moHHoro oOMeHa. YCIOBUS MPOTEKaHUs peakldii HOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHHM M cOJeil B CBeTe
IPEICTABICHUH 00 H3JIEKTPOJUTHYECKOW Iuccoumanuu. KadecTBeHHbIE peakIMUd Ha HOHBI.
[TonaTHE O TUIPONU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOZEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKHUX BEIECTB —
METAJUIOB M HEeMeTauloB (rpadura W aiMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpHS),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMYECKONM pEakIMU OT BO3JIEHCTBUS pa3IMYHBIX
(akTOpOB, MCCIIEAOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpOLECCa TUCCOLUAINN
KHUCJIOT, IIeJa0o4ed M cojeil (BO3MOXKHO HCIOJIB30BaHUE BHUAECO MATEpUANIOB), IPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOIIUX NPH3HAKU NPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHHe
ocajJka, BBIJCJICHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIX peakluil (rOpeHHe, peakluu pa3ioXKeHHs, COCIUHEHMS),
pacro3HaBaHHE HEOPraHMYECKHX BELIECTB C IIOMOIIBI0 KAauyeCTBEHHBIX pEAaKIMi Ha HOHBI,
pelIeHne HKCIIEPUMEHTaIbHbBIX 3a/1a4.

HemertaJsibl M MX coeJUHEHUS

OOmast xapakrepucTuka TajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEepHbIE
crerieHu okucieHusi. CTpoeHne W (U3NYECKHE CBOWCTBA IPOCTHIX BEHIECTB — TaJOTCHOB.
XUMHUYECKUE CBOMCTBa Ha NpuMepe xyopa (B3aUMOJEIHCTBHE C MeTajllaMH, HeMeTalljaMH,
menoyamu).  XsopoBopopoa. ConsiHas — KHCIOTa, XUMHUYECKHE CBOWCTBa, IOJIyueHHE,
npuMeHeHue. JleiicTBre Xjiopa 1 XJI0poBOAOpO/ia Ha OpraHu3M desioBeka. Baxueiue Xmopuasl
U UX HaXO0XJICHHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MUecCKue CBOMCTBAa MPOCTHIX BELIECTB —
KHUCJIOpOAa U cepbl. AJUIOTPOINHbIE MOJU(PHUKAIIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
cepel. CepoBogopos, CTpoeHue, (U3NYeCKHe M XHMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
IIPEICTABUTENN KUCIOTHBIX OKcHIOB. CepHas KucioTa, (PU3MYECKHEe U XUMHUYECKUE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kiacca KUCJIOT M creuuduueckue). XHUMUYECKHE pPEaKIMy,
JeKallie B OCHOBE IPOMBIIUIEHHOIO croco0a MOoJydeHHs] cepHOW Kuciothl. llpumenenue
cepHoi KucnoTsl. ColM CepHOM KUCIOTHI, KaUeCTBEHHAs peakuys Ha cylbpaT-uoH. Haxoxnenue
ceppl U €€ COEQUHEHHH B npupoAc. XHUMHUYECKOE 3arpsA3HEHUE OKpYXKalolleld Cpenbl
COEJIMHEHUSIMU Cepbl (KHCIOTHbBIE IOKIH, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapaktepucTuka 3ymeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENEHH OKHCIEHHA. A30T, pPACIpPOCTpaHEHHE B IpHUpoJe, (GU3NYECKUe WU
XUMHYeckre cBoiicTBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pU3HUecKue 1 XuMHUUECKUe
CBOWCTBA, MOJyueHHe U nnpuMeHenue. Conu aMMOHHUS, UX (PU3HYeCKre U XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTA, €€ IOJIy4EHUE,
¢usnyeckue M XHMMHYECKHE CBOMCTBa (0OlIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenupuyeckne). Mcnoiap3oBaHWE HHUTPATOB W COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
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ynoOpenuii. XuMU4ecKoe 3arpsis3HeHHe OKpY’Kalolleld Cpeibl COeAMHEHUSIMH a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3yXa, MOYBBI W BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAINNA
dbocdopa, puzndeckue u xumudeckue cpoiictBa. Okcup dochopa (V) u dhochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOICTBa, mosyueHue. Mcmonb3oBanue (ochaToB B KauecTBe
MUHEPATBHBIX yI00pEHUIA.

Obmas xapakTtepuctuka smeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHS AaTOMOB,
XapaKTepHbIE CTENIEHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOJU(PHUKAINN, PACTIPOCTPAHEHUE B
npupoje, pu3ndeckne 1 XuMUIeckre cBoicTBa. Ancopomus. KpyroBopot yriepozaa B mpupo/e.
Oxcupsl yriaepoaa, ux GU3NYecKUe ¥ XUMHUYECKHE CBOWCTBA, IEWCTBUE HA >KUBBIC OPTaHU3MBI,
MOJyYCHHUE W TIPUMEHEHHE. JKOJIOTMYECKHEe MPOOJIeMbl, CBs3aHHBIE ¢ okcuaoM yriepoaa (1V),
TUIOTE3a INI00AIbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIM >Q¢ekT. YronbHas KHCIOTa U e
comu, UX (pu3MYecKre M XMMHUYECKHE CBOWMCTBA, MOJIyueHHWE W TpuMeHeHue. KauecTBeHHas
peaknusi Ha  KapOoHar-MoHBL. ~ Vcmomb3oBaHwe — kKapOOHaToB B OBITY, MEAMIIWHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0351CTBE.

[lepBoHavanbHbIE MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHUSAX YTIepoaa
(MeraH, STaH, STHWICH, alETHJIEH, JTAaHOJN, TJWIEPHH, yKCycHas Kuciora). [Ipupomnsie
WCTOYHUKU YTJIEBOAOPOJOB (yroib, MPHUPOJAHBIM Ta3, HedTh), MPOAYKTHI HX HepepaboTKu
(6eH3uH), UX poJib B OBITY M MPOMBIIUICHHOCTH. [IoHATHE 0 OMOTOTUYECKN BAXKHBIX BEIIECTBAX:
KHpax, Oelkax, YrieBoJaX — M HMX pOJM B JKU3HM 4YelloBeKa. MarepuaibHOE €IMHCTBO
OpPraHHYECKHUX M HEOPTaHMYECKHX COSTUHEHUIA.

Kpemuuii, ero ¢usndeckne W XUMHUYECKHE CBOWCTBA, TOJIYYEHHE M TPUMEHECHHE.
Coenunenuss kpemHusi B mpupojge. OOmue mnpencraBiaeHuss o0 okcuae kpemuaws (1V) u
KpeMHUEBOH kucioTe. CHIIMKATHI, UX UCIIOIH30BAHKE B OBITY, B IPOMBIIIIIEHHOCTH. BaxHeiiime
CTPOUTETFHBIC MaTepUalibl: KEepamMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiembr
0€30MacHOro0 UCTOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

M3ydeHHe 00pa3loB HEOPTaHMUYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEIACHUE
KAaueCTBEHHBIX pEaklWi Ha XJOPUA-UOHBI M HAOINIO/ICHNE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxkaromue GU3MYECKUe M XUMHUYECKHE CBONCTBA TaJOreHOB M UX COCIUHEHHUH (BO3MOXKHO
WCIIOB30BaHUE BHJICOMATEPHAJIOB), O3HAKOMIICHHE C OO0pa3laMu XJIOPHAOB (TaJIOTEHUIOB),
O3HAKOMJICHHE ¢ o0pa3uamMu cepbl M €€ COEIUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEpHAIOB), HAONIOJIEHHE TMpollecca OOyrJIMBaHUSA  caxapa TMOJ JIEUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTHI, M3YYCHHE XMMUYECKUX CBOMCTB pa30aBICHHOW CEpHOMN
KHCIIOTHI, TIPOBEACHHE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaONIOJIeHHE MpHu3HaKa eé
MIPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKMMM CBOMCTBAMHU a30Ta, gocdopa M MX COENMHEHUN
(BO3MOHO HCTIOJIB30BaHUE BUICOMATEPHAIIOB), 00pa3IiaMu a30THBIX U PochOopHBIX ya0OpeHNUH,
MoJIyueHue, coOMpaHue, paclo3HAaBaHUE © HW3YYCHHE CBOICTB aMMHaKa, MPOBEICHUE
KAueCTBEHHBIX peakuid Ha HWOH aMMOHUsA U Qocdar-noH W U3YYCHHE TPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPHUPOBAHHON a30THON KHUCIOTHI C MEAbI0 (BO3MOXKHO
HCIIOJIb30BAaHNE BHUJEOMATEPUAIIOB), M3YyUEHUE MOJEIEN KPUCTAJUIMUECKHUX PELIETOK aiMasa,
rpaduta, ¢ymaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTIIEM M YCTPOWCTBOM MPOTHBOra3a, Mody4eHue, cOOMpaHue, pacro3HaBaHue
U M3y4YCHHE CBOWCTB YIJICKHCIIOTO Tra3a, NMPOBEJCHHE Ka4eCTBEHHBIX PEaKIMi Ha KapOoHAT U
CWJIMKAT-MOHBl W HW3Y4YCHHE TMPU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHHE C MPOIYKIHei
CHWJIMKATHON TPOMBIIUICHHOCTH, PEIICHHE SKCIIEPUMEHTANBHBIX 3a/1ad Mo TeMe «BakHeliiue
HEMETAaJUIbl U MX COSTUHEHHS.
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MeTaibl M X COeIUHEHUS

OOmass xXapakTepUCTHKA XHUMHUYECKHX DJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU WX
nojoxxenus B [lepuoandeckoi cucreme xumuyeckux sneMeHToB J. . MenzaeneeBa u ctpoeHus
atomoB. CTpoeHue MerauioB. MeTraudyeckas CBSI3b M METaUIMYECKas KpHUCTAJUIMYecKas
peméTka. DJNeKTPOXUMUYECKUM psAJ HaNpsHKeHUH MeTauioB. Dusnmyeckne M XUMUYECKHE
cBoiicTBa MeTayyioB. OOmIMe crnocoObl MotydYeHus MeTauioB. [IoHsATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Kopposun. CIUiaBsl (CTallb, YyTYH, TIOPaTIOMUHUHN, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIIIJICHHOCTH.

[{erounble MeTAILIBL: TIOJI0KEeHUE B Ilepronueckoi cucteMe XMMUYECKUX 3eMeHTOoB /1.
N. MenneneeBa, cTpoeHHEe MX aTOMOB, HaXxOXieHUE B npupoje. Ou3nueckue U XUMHUYECKUE
cBOiicTBa (Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HaTpHsl U Kaius. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUIA.

[[{esrouHO3EMENBHBIE METAJUIBI MarHuid M KajabUui: IonoxxeHue B Ilepuoamueckoit
cucteMe xumudeckux 3neMmeHToB [[. M. MeHneneeBa, CTpO€HHE HX aTOMOB, HaXOXKIECHUE B
npupozae. Ouznueckue U1 XUMUYECKUE CBOMCTBA MArHUS U KaubLus. BakHedme cOeIUHEHUs
KaJblus (OKCHJI, TUIPOKCU, coir). JKECTKOCTD BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nonoxkenue B llepuonnueckoi cucreme xumuueckux siaemeHTtoB J[. .
Menaeneesa, CTpOEHHE aTOMa, HaxoXkJAcHUE B npupoae. Ou3znueckue 1 XMuMUYECKHUE CBOMCTBA
aTIOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCHIA U THIPOKCUIA AITFOMUHUSA.

Kenezo: mnonoxenue B llepuogumyeckoit cucreme xumuueckux osaemeHtoB JI. M.
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B npupoje. Pu3ndeckne U XUMUYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcunasl u comm xenesa (1) m xemeza (ll), ux cocras, cBolicTBa H
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3l[aMM METa/lIOB M CIUIaBOB, UX (PU3UYECKHMMH CBONCTBaMH,
W3Y4YEeHHE PE3YNIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIONH30BAHHE BUACOMATEPHAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUIA KaJbIUsl U HATPUsI C BOJOW (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMaTEpPHAIIOB), HCCIIEJOBAaHME CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHUs JKeleza B
KUcioposie  (BO3MOXHO  HCIIOJB30BAaHHME  BUJIEOMATEpPUANIOB), MPU3HAKOB  MPOTEKaHUS
Ka4eCTBECHHBIX PEaKIMii HA MOHBI: MarHus, KaJblHUs, aJIFIOMUHUA, IIMHKA, kene3a (1) u xenesa
(1), menu (1), HaOrOIEHUE ¥ OMMCAHUE TPOILIECCOB OKPAIIMBAHMS IJIAMCHU MOHAMH HATpPUS,
KaJlusl U KaJbIHs (BO3MOXKHO HCIIONB30BAaHUE BUIACOMATEPHAIIOB), HCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB T'HJIPOKCHJIA AJIFOMUHUS U TUAPOKCUA [IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHeliue MeTaibl U UX COSUHEHUS».

XuMus 4 OKpy:Kaomas cpeaa

BemectBa u Marepuainsl B MOBCEJHEBHOW KU3HU YellOBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas moMomp NP XUMHYECKUX OXKOTaX H
OTPAaBIICHUSIX.

XuMUYecKoe 3arpsi3sHEHHE OKpY)KaoIel cpe/sl (MpeaenbHas JOMyCTHMasi KOHIIEHTpalus
Beriects, naiee — [1/1K). Poibs XxumMuu B pemieHun 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKCnepumenm:

M3y4eHue o0pa3ioB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJIIOB, IOJTUMEPHBIE MaTEPHAIIBI).

Mescnpeomemmnuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3€H NPHU M3YYEHUHU XUMUHU B 9 Kilacce OCYLIECTBIISETCS
4yepe3 WCIMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK U TOHATHI,
SIBJISTFOILIMXCSl CHCTEMHBIMU JIJIS OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.
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OO0mue ecTecTBEHHO-HAYYHBIE TOHSATHUSA: HAYYHBIM (akT, TUIOTe3a, 3aKOH, TEOpus,
aHaIn3, CUHTE3, KJ1accuukanus, IEPUOJUYHOCTD, HaOIoIeHuE, OKCIIEPUMEHT,
MOJICITMPOBAaHUE, U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN 3(PEKT, TEXHOTIOTHSI, MAaTEPHAIIBL.

®dusuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHJ, H30TOIbI,
PaaAOaKTUBHOCTD, MOJICKYJIA, BHGKTpI/I‘IeCKI/II\/JI 3apsn, IIPOBOIHUKU, MOJIYIIPOBOAHHKH,
TVDJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, Ta3,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAsl pemIéTka, CIUIaBbl, (U3UYECKUE BEITUYHHBI,
SVMHHMIIB H3MEPECHHS, KOCMUYECKOE TTPOCTPAHCTBO, IIAHETHI, 3BE3 161, COHIIE.

buonorusi: ¢orocunTte3, npixaHue, Ouocdepa, IKOCUCTEMa, MUHEPAIbHBIC YIOOPCHHS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTHI, ITUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TIOPOJABI, TOJE3HBIE
HCKOMaeMbIe, TOIJIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOEHHUS IPOrpaMMbl OCHOBHOIO 0OIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0 O0Y4EHUs] XUMUHU B €JUHCTBE YU4eOHOI M BOCIUTATEIbHOM J1eATEIbHOCTH B
COOTBETCTBUM C  TPAJUIHOHHBIMH  POCCHACKAMH  COLUMOKYJIBTYPHBIMH ¥  JYXOBHO-
HpPaBCTBEHHBIMHM LIEHHOCTSMH, NPUHATHIMH B OOILECTBE MPaBUIaMM M HOpPMaMH IOBEJIEHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMAIN3ALNN 00YJaOLIHXCS.

JIMYHOCTHBIE PpE3yAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OINbITa NEATEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTH:

1) NaTPpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOTO OTHOLLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY
HACNIEINI0, TIOHMMaHMsA 3HAYCHHsS XMMHUYECKOW HAayKd B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIA/IETh JOCTOBEPHON MH(pOpManueil o NepeAoBbIX TOCTHXKEHUSAX U OTKPBITUAX
MHUPOBOW M OTEYECTBEHHOW XUMHHM, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MUpa 1 00IIEeCTBa;

2) rpaskKIaHCKOro BOCIIMTAHUS:

NPEICTaBICHUS O COLMAIbHBIX HOpPMax M MpaBUJIaX MEXJIMYHOCTHBIX OTHOUICHUH B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B OOMIECTBEHHO  TIOJIC3HOM,
y4eOHO-UCCIIEJOBATENbCKOM, TBOPUECKOW M JAPYIMX BUAAX JEATENBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIbHOCTH P BBHINIOJHEHUN YYEOHBIX, IO3HABATEIBHBIX 3a/1a4,
BBITIOJITHEHNH XHMHUYECKHX OSKCIIEPHMEHTOB, CO3JaHHH YYE€OHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOILM B INpoLecce 3TOW y4eOHOW HesTeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IMOBEJICHHE W TIOCTYINKHM CBOMX TOBApHILEH C MO3MIMU HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUI TOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PDEHUYECKHE  MPEJACTABICHUS O  BEIIECTBE W  XHMHYECKOH  pEaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKW M COCTABISIOLIME OCHOBY JJIs
MOHMMAaHMUsI ~ CYIIHOCTH HAayyHOW KapTHUHBI MHpa, TNpPEeACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS HPUPOIBI, B3aUMOCBS3SIX YEJIOBEKa C MPHUPOJHON Cpelor, O posn
XMMHU B MIO3HAHUM 3THX 3aKOHOMEPHOCTEH];

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHBIE Ha IOJIyYeHHE HOBBIX 3HAHUHM IO XUMHH,
HEOOXOAMMBIE [UIsl OOBACHEHHMs HAOJI0JAaeMbIX IPOLECCOB U SABJICHHWH, IO3HABATEIbHOMH,
MH(GOPMAIIMOHHOM M YUTATEIbCKON KYJIBTYphI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOIN pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPATypOH, JOCTYIHBIMH TEXHHYECKUMH CpPEACTBaMHU
MH(QOPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYCHHMIO M TO3HAHUIO, JII0OOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW U HMCCIIEIOBATEIBCKON ACATEIHLHOCTH, K OCO3HAHHOMY BBIOOPY
HaIlpaBJIEHHOCTH U YPOBHS 00y4YeHMs B AajbHEHIIEM;

4) popMupoOBaHHS KYJIbTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHONIICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBBbIH 00pa3 JKU3HU, OCO3HAHME IIOCJEACTBUI M HENpUsITHE BPEIHbBIX
OpUBbIYEK (yHOTpPEeOJEHUSI aJKOrojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJEHUS
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MpaBmwI 0€30MAaCHOCTU TMPH OOpallleHHH C XMUMHYECKUMHU BEIIECTBAMHU B OBITY U pealbHOMN
KHU3HU;

5) Tpy/10BOr0 BOCIIMTAHHUSI:

MHTEpEC K MPAKTHIECKOMY M3YUEHHUIO MPodecCuil U Tpyaa pa3indyHOro poja, YBaXKEHHE K
TPYAy H pe3yibTaraM TPYJOBOW JEATEIHHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
MpEeIMETHbIX 3HAaHUM 10 XWUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYATbHOW TpPAECKTOPUU
MPOJIOJKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB W CIOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEN, YCHENTHOW MpOo(eCcCHOHATBHON NeATeIbHOCTH U
pa3BUTHUSL HEOOXOAUMBIX YMEHHI, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) IKOJIOrHYeCKOr0 BOCITHTAHHA:

9KOJIOTHUYECKH 11eeco00pa3Hoe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIECTBOBAaHHMS, MOHUMaHHE IIEHHOCTH 3J0pPOBOr0 M 0e30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUs MpaBUi OE30MacHOTO MOBEACHHSI IPU paboTe ¢ BEIeCTBAMHU,
a TaK)K€ B CUTYaIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MMOJlydaeMble TPU H3YYCHUM XHMHH, JUISI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KaIOIeH MPUPOAHON CPEIOi, sl MOBBIIICHUSI YPOBHS AKOJIOTHYECKOM
KYJIbTYpPbl, OCO3HAHUS TI00ATILHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MyTeH MX PemIeHUs
MTOCPEJICTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHHS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIHHON, KOMMYHUKATUBHOM U COIMAIbHOM MPaKTUKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMEeTHBIX pe3y/lbTaTOB BBIACISIOT 3HAYUMBbIE IS (POPMHUPOBAHUS
MHPOBO33pEHHUs OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIINI, THIOTe3a, (aKT, CUCTEMa,
MPOIIECC, PKCIIEPUMEHT U APYTroe.), KOTOPBIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIeOHBIX
MpeMeTax M MO3BOJISIOT HA OCHOBE 3HAHUU M3 ATHX MpeaIMeTOB (POPMUPOBATH MIPEACTABICHUE O
I[EJIOCTHOM HAay4yHOW KapTHHE MHpa, U YHHBEpCaJbHbIE ydeOHbIe NEeHCTBUS (TIO3HABAaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYJISATUBHBIC), KOTOpBIE OOecrednBaroT ()OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHHUIO Y4eOHOI 1eATeTbHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIe el CTBHUS

Ba3zoBble Jioruyeckue aeicTBUsI:

YMEHHSI HCIOJb30BaTh MNPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUU 3HAHUM:
pacKphIBaTh CMBICT XHUMHUYECKHX TMOHATHH (BBIOSISITH WX XapaKTEepHBIE IPU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JAPYTrUMH MOHSATUSMU), UCIIONbH30BATh MOHATHS AJs1 00BSICHEHUS
OTIENbHBIX (DaKTOB M SBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJS KIACCH(PUKAIIUU
XUMHYECKHUX BEIIECTB M XMMHYECKHUX PEAKIUH, YCTAHABIUBATH MPUIHHHO-CJIC/ICTBEHHBIC CBS3H
MeX1y OOBEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKHE PACCykIeHUS (MHAYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIIFOUCHUS;

YMEHHE MPUMCHSITH B IMPOIECCEe TO3HAHUS MOHATHS (MPEIMETHBIC W METApPEAMETHEIC),
CUMBOIIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3YeMble B XHMHH, MPeoOpa3oBbIBaTh IIHUPOKO
MPUMCHSIEMBIE B XUMHH MOJICTIbHBIC MPEACTABICHUSI — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckass ¢opMyla M ypaBHEHHE XHMHUECKOW peakuud — TpU pelleHuu YydeOHo-
MO3HABATENBHBIX 33/7a4, C Y4€TOM OTHUX MOJAENBHBIX MPEICTAaBICHUN BBISIBIATH U
XapaKTepU30BaTh CYMICCTBEHHBIC MPU3HAKH H3y4aeMBbIX OOBEKTOB — XMMHYECKHX BEIISCTB U
XUMHUYECKHX PEaKIHi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBSI3H U
MIPOTUBOPEYHS B H3y4aeMbIX MIPOIECCaX U SBICHHUSIX.

Ba3oBrble uccienoBareibcKue 1edCTBUS:
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YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA IIO3HAHHUSA, a
TaKK€ B KadeCTBE OCHOBbI i1 (OPMHUPOBAHUS THUINOTE3bl 10 MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W MPOBEACHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOIIOaTh 32 X0JIOM IPOLECCa, CAMOCTOATEIbHO MPOTHO3UPOBATh €0
pe3yibTar, (opMyiIupoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHOM padoTe.

Pa6ora ¢ undopmaumneii:

yMEHUE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIMIO PA3IUYHBIX BUI0B
1 GOpM IpeICTaBICHUS, TOTYyIaeMYIO U3 PAa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XMMHYECKOTO COJepKaHUs, CIpaBOYHble mocoOus, pecypcbl HHTepHeTa), KpUTHUYECKH
OLIEHUBATh IPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE MPUMEHSTH Pa3IUIHbIe METOIBI U 3aIPOCHI IIPU TIOUCKE U 0TOOpe MHPOPMALIUN U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIs1 BHIIOJIHEHUS y4eOHBIX U O3HABATENIbHBIX 3314
OTpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OmbiTa B 00JaCTH MCIOJNB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIJIEHUE KYJIbTYpO aKTUBHOI'O MCIIOJIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAbHYIO (opMy mpeacTaBiIeHUs
uHGOpPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4ll HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmMaMu rpaduku U UX KOMOWHAIUSMU;

yYMEHHUE HCMOIb30BaTh M aHAJIM3UPOBATh B Ipolecce y4yeOHOM M HccienoBaTeabcKon
NEeSATENbHOCTH UH(POPMAIIUIO O BIMSHUU NPOMBILIUIEHHOCTH, CEJIBCKOT0 X034HCTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKPY’KalolLlel NpUpOAHOI cpeibl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Auasora W (Wiu) JUCKYCCHUU) IO CYLIECTBY
oOcyxnaeMoil TeMbl, (HOPMYIMPOBATH CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBINOJIHEHUS
IIPEIIOKEHHON 3a/1auH;

YMEHHMSI NIPEACTABIATH OTyYEHHbIE PE3YIbTaThl IO3HABATENIBHOM 1€ATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JelaTh IMPE3EHTAlMI0 pPEe3YylbTaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIepUMEHTa (JJa0OpaTOPHOTO ONbITa, JIA0OPATOPHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOCKTA);

YMEHUSI y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIbHON U
HCCJIEIOBATENIbCKON JEATEIbHOCTH IPHU PELICHUM BO3HMKAIOUIMX NpoOJieM Ha OCHOBE YyuéTa
Oo0IIMX HMHTEPECOB W COIIACOBAHMS MO3HUIMKA (0OCYXICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALMA COBMECTHBIX ACUCTBUMN, ONPENEIECHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHMBepPcaibHble yUeOHbIE IeHCTBHS:

YMEHHME CAMOCTOSATEIBHO ONPEAEIATh LEIU ACATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMPATH
Haubosiee HPQPEKTHBHbIE CIOCOOBI pelIeHHs Y4eOHBIX M IO3HABAaTEJIbHBIX  3aj]ady,
CaMOCTOSITEJIBHO COCTABIJIAITh WM KOPPEKTUPOBATH INPEIJIOKECHHBIA QJITOPUTM IEHCTBUM IIPU
BBIIOJIHEHUM 33JaHUN € Y4ETOM IMOJIy4EHUS HOBBIX 3HAaHMH 00 H3yyaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLCHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yibTaTa 3asiBICHHOM ILIEJN,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTBI, [IPE/IJIaraeMble B YCIIOBUU 3aJaHUI.

NPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOSHHIO O0S3aTENBHOIO COJCpPXKAHUA,
YCTAaHOBJICHHOTO JaHHOW (enepaibHOM paboyell mporpaMmoid, BBIACIAIOT: OCBOCHHBIC
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o0yJarolMMHUCS Hay4HblEe 3HAHUS, YMEHHUS M CHOCOOBI JEHCTBHM, crenupUuecKue s
MpeIMeTHON o0OnacTu «XUMHS», BHUIBl JCATEIBHOCTH MO IOJYyYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALMH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMUHbIX YYEOHBIX U HOBBIX CUTYalIHsIX.

K xonuy obyuenust B 8 kJiacce mnpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxxaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

® pAacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHATHUN: aTOM, MOJIEKYJa, XUMHUECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJAHAS U
HEOJIHOPO/IHAsA), BAJCHTHOCTb, OTHOCUTENIbHAs aTOMHAas W MOJEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIO
AJIEMEHTAa B COEIMHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHULIATETILHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKas peakiins, KjIacCuPpUKaIus
peakLuii: peakuy COEIMHEHNUs, pEaKLIUU Pa3I0KEHUs, PEAKIIMH 3aMELICHUs, pEaKLIUU
o0OMeHa, 9K30- U SHAOTEPMHUECKHUE PEaKlnu, TETUIOBOM 3PPEeKT peakiuu, Apo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas OpOHTaj b, pPaJuyC aTOMa, XUMHUYECKas CBSI3b,
MOJIIpHasl M HEMOJIApHAas KOBAJIECHTHAs CBSA3b, WOHHAsl CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas A0 BellecTBa (MPOLEHTHAs KOHIIEHTpallKs) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHITHM W TIPUMEHATH ITH
MOHSITHS MIPU OMTMCAHUM BEILIECTB U MX MPEBPAICHHIA;

® UCHOJB30BATh XUMHUYECKYIO CHUMBOJHKY JMJIsi COCTaBICHHS (OPMYT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIUM;

® OIpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEJAMHEHUSX, CTEIECHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPHHAJIC)KHOCTh BEIIECTB K
Onpene’€HHOMY KIacCy COeIMHEHMHA 1o QopMmynaMm, BHJI XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBath cMbica Ilepuoanueckoro 3akoHa . M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHUMAaHHE TEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxkeHuss B Ilepumomuyeckoil cucrteMe, 3aKOHOB COXPAHEHHsI MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHMsI, 3aKOHa ABOTaJIpo;

® ONUCHIBATh W XapakKTepu3oBaTh TaOnuuHyio ¢opmy Ilepuonnyeckoil cucTeMsbl
XUMHUUYECKHX AJIEMEHTOB: pas3jnyaTh IMOHATUS «IJIaBHas mnoarpymnmna (A-rpynma)» u
«mmobounas moxarpynma (b-rpynma)», Maneie ¥ OONBIIME TEPHOIBI, COOTHOCHTH
0003HaueHMs1, KOTopble UMeroTcs B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsia sapa, oOOIIee YHCIO 3JICKTPOHOB H
pacrpeielieHre UX 10 3JEKTPOHHBIM CIIOSIM);

e KIaccu(pUIUPOBATH XUMUYECKUE DJIEMEHTbl, HEOPIraHUYECKUE BEUIECTBA, XUMUYECKHE
peakuuu (II0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
sdexry);

® XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBAa BELIECTB pa3IMYHBIX
KJIacCOB, MOJATBEp)KJas  ONHCAaHWE TpPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

® [IPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAICHUI B Pa3JIMYHBIX YCIOBHSIX;

®  BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (hopMyie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUECKON PEAKLUU;
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® [PUMECHSTH OCHOBHBIC ONEPAIMU MBICIUTEIBHON JEATEIBHOCTH — aHAJIN3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CUCTEMATH3AINIO, KIaCCU(UKAIUIO, BBISBICHUE MPUINHHO-
-CTICZICTBEHHBIX CBSI3€H — JJISi M3YUEHHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIUH,
CCTCCTBCHHO-HAYYHBIC  METOJbI  TO3HAHWSI  —  HAONOJeHWe,  HW3MEpCHHE,
MOJIETUPOBAHUE, SKCTIEPUMEHT (pealIbHBIM U MBICICHHBIN);

® CIe[0BaTh TPaBWIAM I[IOJIb30BAHHUS XHMHYECKOH TOCYHOH © J1ab0paTOPHBIM
o0opysoBaHHEM, a TakXKe IMpaBWIaM OOpaIlleHUs C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOTYyYEHUIO
U coOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOAOpOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OIpeneaEHHON MaccoBOM JoJeil pacTBOPEHHOTO BEIIECTBA, TNIAHUPOBAThH
U TIPOBOJIMTH XUMHUYECKHE dKCIIEPUMEHTHI M0 PaCIO3HABAHUIO PACTBOPOB IIETOUeH U
KHCJIOT C TIOMOIIBIO0 MHIUKATOPOB (JTakmMyc, peHondranenH, METUIOpaHK U IPYTHe).

K koniy oOydeHus B 9 kJjacce mpeIMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI

OTpakaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIIIUXCSI YMEHUIA:

® pACKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSATHUN: XUMHUYECKHI AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, MTPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BaJICHTHOCTH,
AIIEKTPOOTPHULIATETILHOCTh, CTENEHb OKHUCIICHHS, XUMUYECKas peakius, XUMHUYecKas
CBAI3b, TEIUIOBOM 3 (eKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, ANEKTPOIUTHI,
HEDJICKTPOIIUTHI, DJIEKTPOJTUTHYECKAs] UCCOIMAIUS, PEaKIUu HOHHOTO OOMeHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE PpEaKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUW,  OKUCIHUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHEC ¥ BOCCTAaHOBJICHUE, aJUIOTPOINHs, aM(pOTePHOCTh, XUMHUYECKas CBS3b
(xoBalleHTHasi, MOHHAs, MeTaJNIM4yecKas), KpUCTAIJIUYeckass pemérka, KOoppo3us
METAJJIOB, CIUIABBI, CKOPOCTh XHMHYECKOW peakluu, MpeneabHO JOMyCTUMAast
koHneHnTpauus [1JIK BemecTsa;

® UTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHSITHH W TPUMEHATH ITH
TIOHSITHS TIPU ONTMCAHUH BEIECTB U WX TPEBPAICHHIA;

® CIMOJNB30BaTh XUMHYECKYI0 CHMBOJIMKY JMJII COCTaBIeHUs (OPMYNl BEIIECTB H
YpaBHEHUH XUMUUYECKUX PEAKIUM;

® OmpelnensTh BAJICHTHOCTh W CTENEHb OKHCICHUS XHMHUYECKHUX DJIEMEHTOB B
COEIMHEHUSAX Pa3IMYHOIO COCTaBa, MPHUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeIMHEHUH mo QopmyrnaMm, BUI XUMHUYECKOW CBs3U (KOBAJICHTHAs, WOHHAS,
METAJUTUYECKasi) B HEOPTaHWYCCKUX COCAMHCHHSAX, 3apsii HOHA TI0 XHUMHYCCKOH
dbopMmyre, xapakTep Cpelabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COEMHEHUH, TUI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTIO BEILIECTBA;

e packpsiBaTh cMbici [lepuoanueckoro 3akona [{. . MennaeneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMAaHHE: OMHUCHIBATh U XapaKTepHu30BaTh TabimuuHyo dopmy [lepuoamueckoit
CHUCTEMBI XMUMHYECKHX OJJICMCHTOB: pa3linyaTh IOHATUS «rJaBHas nonarpymma (A-
rpynmna)» u «mobounas mnoxarpynmna (b-rpymnma)», manple u OonbIIMe TEPHUOIHI,
COOTHOCHTh O00O3HAuUEHHUS, KOTOpPhIE WMEIOTCS B IEPUOJUYECKON Tadmuie, C
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsif sapa, 00IIee YMCiIo SICKTPOHOB U paclpe/elieHne UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTHM B HW3MEHEHHWHM CBONCTB DJJIEMEHTOB U HX
COEIMHEHUH B Mpelenax MajiblX MEepUOJIOB M TIABHBIX MOATPYHI C YYETOM CTPOCHUS
UX aTOMOB;
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e Kiaccu(pUUIMpPOBATh XUMHUYECKUE DJIEMEHTHl, HEOPTaHMYECKUE BEIIECTBA, XUMUYECKUE
peakuuu (IO YHUCIy W COCTaBy Yy4YacTBYIOIIMX B PEAaKLUU BEIIECTB, MO TEIIOBOMY
3pdeKTy, 10 U3SMEHEHUIO CTENIEHEeH OKUCICHUS XUMUYECKHX 3JIEMEHTOB);

® XapakTepus3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUECKHEe XUMHUYECKHE CBOWMCTBa
IIPOCTBIX U CIOKHBIX BEILECTB, MOATBEPXKAAsi ONMCAHUE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIN;

® COCTaBJISITh YPAaBHEHUS DJIEKTPOJUTHUECKON AMCCOLMUALMM KHUCIIOT, IIEJI0UYEN U COoJel,
IIOJIHBIE U COKpAIEHHBIE YPaBHEHUS peaklMi MOHHOIO OOMEHa, YpaBHEHMsI peaKLui,
MOATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BEIECTBAMU
pa3IMYHBIX KJIACcCOB;

® pacKphIBaTh CYIIHOCTH OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLHUM MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHca 3THUX pPeakluii;

® IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAHUSI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIECKYJSIPHYIO U MOJISIPHYIO MacChl BEHIECTB, MaCCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMeHTa 1o (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMHUECKON peaKIiH;

e coOnronaTh MpaBWia TOJb30BAHUS XUMHMUYECKOW TMOCYyIod U J1aOOpaTOpHBIM
o0opynoBaHHEM, a TakkKe MpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSAMH 10 BBIIOJHEHHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOIY4YEHUIO
¥ cOOMpaHMIO ra3000pa3HBIX BEHIECTB (aAMMHUAaKa M YIIIEKHUCIIOro Tasa);

® [POBOJUTH PEAKLMH, MOATBEP)KIAIOIINE KAUECTBEHHBI COCTaB Pa3JINYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJOpuia-, OpoMua-, moaua-, kapOonar-, ¢ocdart-,
CHWJIMKaT-, Ccynab(daT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;

® T[PUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIBHON JESATEIbHOCTH — aHaJIU3 U CUHTE3,
cpaBHEHHe, O00O0OIIeHHEe, CHCTEMAaTHU3ALMI0, BBISIBICHUE IPUYUHHO-CIIEICTBEHHBIX
CBSI3€d — JUISl M3YYEHMsI CBOMCTB BEIIECTB M XMMHYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOIIOAEHUE, U3MEpEeHue, MOJECINPOBaHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIH).
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TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC
KosanyecTBo yacoB
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edso0.ru/7f41837c

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 1 bubmuorexa [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edso00.ru/7f41837¢c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edso0.ru/7f41837c

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu
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[Tepuoauueckuii 3aKOH U

[NPOI'PAMME

31 Ilepnonnueckas cucrema 7 bu6nuoreka LIOK
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHUecKas CBS3b. BuGorexa LIOK

32 ORACHTENbHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIINU

Hroro o paszeny 15 ]st?r?s?;;?:(izg 8%f41837c
PesepBHoe Bpems 3 bubmmorexa [IOK

https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25
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Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8 kimace/ Pynsuruc I'.E., ®enpaman @.I°., AKIIMOHEpHOE OOIIIECTBO
«M3narensctBo «lIpocsemenue»
* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 001IeCTBO

«HSI[&TCJ'II)CTBO ((HpOCBGHICHI/IG»

METOAUYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

bu6nmoreka LIOK

POII

MOIII

Sknacc
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