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Pabouas mporpamma mno yueOHOMY NpeAMETy XHUMHS Ha YPOBEHb OCHOBHOTO OOIIETo
o0pa3oBaHHsl COCTaBJeHa C ydeToM pabouell mporpamMMbl BOoCHuUTaHUs. BocrnurarenbHbBIN
NOTEHIMAJ TAaHHOTO Y4eOHOTro mpeaMeTa 00ecredrBaeT pean3alnio OJaronpusSTHBIX yCIOBUN
JUTSL pa3BUTHSI COLMAIBHO 3HAYMMBIX OTHOIICHHN OOYYarOIIMXCS U MPEXIE BCEro IEHHOCTHBIX
OPUEHTUPOB (LIENEBBIX NpUOPUTETOB). LleneBble OpUEHTHUPBHI PE3YIbTATOB BOCHUTAHHUS Ha
YpOBHE OCHOBHOTO 00111€T0 00pa30BaHUs:

I'paxxnanckoe BocnuTanue:

3HAIOUMH W TNPUHUMAIOIIMA  CBOIO  POCCHHCKYIO TPaXTAHCKYIO TPHHAIICKHOCTD
(I/II[CHTI/I‘-IHOCTB) B HOHI/IKYHBTypHOM, MHOT'OHAIIMOHAJIBHOM H MHOI‘OKOH(i)CCCI/IOHaJIBHOM
poccuiickoM 0011ecTBe, B MUPOBOM COOOIIIECTBE;

MOHUMAOIINN COMPUYACTHOCTh K MPOIJIOMY, HACTOsAIeMy M Oyaymemy Hapoaa Poccuw,
TBICSTYCIICTHEH HMCTOPUM POCCHUHCKONW TOCYJapCTBEHHOCTH HA OCHOBE HCTOPUYECKOTO
MIPOCBEIICHUS, POCCUNUCKOT0 HAIIMOHAIBHOT'O UCTOPUYECKOTO CO3HAHUS,

MPOSIBJISIONINN YBaKEHUE K TOCYJaPCTBEHHBIM CUMBOIaM Poccuu, nmpa3THuKaM;
MIPOSIBJISIFOIIMI TOTOBHOCTH K BBIITOJHEHHIO 00s13aHHOCTEH rpaxknaHuHa Poccun, peannzanun
CBOMX TPa)XJIaHCKHUX TpaB U CBOOOJ MPH YBRXECHHH IPaB M CBOOOJ, 3aKOHHBIX MHTEPECOB
JIPYTUX JIIOJIEH;

BBIPOKAIOIIMN HENPUATHE JIFOOOW TUCKPUMMHAIIMKM TPakJaH, IMPOSBICHUN JKCTpEMHU3MA,
Teppopu3Ma, KOPPYIIIHHU B OOIIECTBE;

MPUHUMAIOIIMKA yJacTHe B KU3HM Kjlacca, 0011eo0pa3oBaTeIbHOM OpraHU3allii, B TOM YHUCIIC
CaMOYHpaBJIeHI/II/I, OpI/ICHTI/IPOBaHHI)Iﬁ Ha yT-IaCTI/Ie B COIIMAJIBHO 3Ha‘IPIMOI>'I HCATCIIBHOCTHU.

HanI/IOTI/I‘IECKOC BOCIIMTAHMEC:

CO3HAIOIIMI CBOIO HAaLMOHAJIBHYIO, 3THUYECKYIO IPUHAJUIEKHOCTD, JIOOSIIUNA CBOM Hapos,
€ro TpaJuLINH, KYJIbTYPY;

MPOSIBJISIFOIINAN YBaKEHUE K HUCTOPHUYECKOMY M KYJIBTYPHOMY HACJIEAUIO CBOETO M JIPYTHX
HaponoB Poccum, cuMBojiaM, mpa3gHUKaM, IaMsITHUKaM, TpaJulMsM  HapoOJOB,
MPOKUBAIOLIMX B POAHOUN CTpaHE;

MPOSIBJISIONINNA MHTEPEC K MO3HAHUIO POJHOIO S3bIKA, UCTOPUU U KYJIBTYPbl CBOETO Kpasd,
CBOEro HapoJa, Apyrux Hapoaos Poccuu;

3HAKOIIMN U yBaXaroIIUN TOCTUKEHMS Hamed Pommasl — Poccun B Hayke, MCKYCCTBE,
CIIOpTE, TEXHOJIOTHUSX, OOEBBIC TOJBHUTU U TPYIOBBIE TOCTH)KCHHS, T€POEB U 3AIIUTHUKOB
OrteyecTBa B MPOIIJIOM U COBPEMEHHOCTH;

MPUHUMAIOIINHN Y9acTHE B MEPOTIPUSATUAX MATPUOTUUYECKON HAMIPABICHHOCTH.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

3HAOIIMI M YB&XAlOWMK  JyXOBHO-HPAaBCTBEHHYIO  KYJIbTYpYy  CBOEro0  Hapoja,
OPUEHTHPOBAaHHBIM Ha JyXOBHbIE IIEHHOCTM W HPABCTBEHHbIE HOpPMBI HaponoB Poccun,
poccuiickoro oOmecTBa B CHUTyal[UsiX HPAaBCTBEHHOTO BbIOOpa (C y4eTOM HallMOHAIbHOH,
PETUTHO3HON PUHA/IIEKHOCTH);

BBIPXKAIOIINI TOTOBHOCTh OLIEHUBATh CBOE MOBEJIEHUE U MOCTYIKHU, TOBEJACHNUE U MOCTYIKH
JOPYTUX JIOACH C MO3ULUN TPAJAULUOHHBIX POCCUHCKHUX TyXOBHO-HPaBCTBEHHBIX LIEHHOCTEN U
HOPM C YYETOM OCO3HaHUs MOCIEACTBUI MOCTYIKOB;

BBIPQXKAIOUINI HENPUATHE AHTUTYMAaHHBIX M aCOLMAIbHBIX IIOCTYNKOB, IIOBEJCHMUS,
MPOTUBOPEYAIINX TPAAUIIMOHHBIM B Poccuu 1yXOBHO-HPaBCTBEHHBIM HOPMaM M LIEHHOCTSIM;
CO3HAIOUINI  COOTHOLIEHHE CBOOOJBI H  OTBETCTBEHHOCTH JIMYHOCTH B  YCJOBHSX
WHIUBUAYAIBHOTO M OOIIECTBEHHOIO  NIPOCTPAHCTBA, 3HAYeHHWE U LIEHHOCTb
MEXHAIIMOHAIBHOIO, MEXPEIUTHO3HOIO Ccorvlacus JIOAEH, HapoaoB B Poccum, ymerommii
o0maTbes ¢ JTI0AbMH Pa3HbIX HAPOAOB, BEPOUCIIOBEIaHUT;

MIPOSABIIAIOIININ YBa)KEHNUE K CTAPIIMM, K POCCUICKHUM TPaJULIMOHHBIM CEMENHBIM LIEHHOCTSIM,
MHCTUTYTY Opaka Kak COI03y MYXKUYMHBI M JKEHIIWHBI JUIsl CO3JaHHsl CEMbU, POXKJIEHUS U
BOCIIUTAaHMSI JI€TEN;

MIPOSBIISAIONINN MHTEpPEC K UTEHHUIO, K POJHOMY SI3BIKY, PYCCKOMY SI3BIKY U JINTEPAType Kak
YaCTH JIyXOBHOH KyJIbTYpbl CBOETO Hapo/1a, POCCUHCKOro 00IIecTBa.
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IcTeTHYECKOEe BOCMIUTAHHUE:

BBIPAXKAIONIUN MMOHWMAaHUE IEHHOCTH OTE€YECTBEHHOIO M MHUPOBOTO HCKYCCTBA, HAPOIHBIX
TpaAULIMI U HAPOJIHOTO TBOPUECTBA B UCKYCCTBE;

MPOSIBJISIIOIIAN YMOIIMOHATILHO-YYBCTBEHHYIO BOCIIPUMMYHUBOCTH K Pa3HbIM BUJIAaM MCKYCCTBA,
TPaaULMAM U TBOPUECTBY CBOETO M JPYIMX HAPOJOB, IOHUMAHUE UX BIIMAHUS HA MOBEICHUE
JIFOJIEH;

CO3HAIOLIUM  pOJb  XYJOKECTBEHHOW KYJIbTYpbl Kak CpEICTBAa KOMMYHUKAUUMU U
CaMOBBIPQKEHUS B COBPEMEHHOM OOINECTBE, 3HAYCHHWE HPABCTBEHHBIX HOPM, IICHHOCTEH,
TpaJULIMI B UCKYCCTBE;

OpPUEHTHUPOBAHHBIM HA CAMOBBIPA)KEHHUE B Pa3HbIX BHJAX HMCKYCCTBA, B XY/I0KECTBEHHOM
TBOPYECTBE.

duznyeckoe BocnHUTaHHe, (OPMHPOBaAHHE KYJBTYPHI 3/10POBbSi H 3MOLHOHAJIBLHOIO
Os1aromosyqusi:

MOHUMAIONIMK [EHHOCTh JKU3HH, 3/710pPOBbS W 0OE30MACHOCTH, 3HAYEHHE JIMYHBIX YCHIMU B
COXpPaHEHHHM 3/10pPOBbs, 3HAIOIMI M COOMIOAAOINil mpaBmia 0E30IacHOCTH, O€301aCHOrO
MIOBE/ICHUS, B TOM YHCIIe B HH(OPMALIMOHHOM Cpeae;

BBIPQXKAIOUINI yCTaHOBKY Ha 3J0pOBbI 00pa3 >KM3HHM (3J0pOBOE NMHUTAaHUE, COOJIIOJIEHUE
TMTHEHUYECKUX TIpaBHJ, COATaHCHPOBAHHBIM PEXHM 3aHATHH M OTIbIXA, PEryJSpHYIO
(U3NIECKYI0 aKTHBHOCTBD);

NPOSIBIISIIOIIMI  HENPUSATHE BPEIHBIX MPUBBIYEK (KYpeHHMs, YHNOTPEOJCHHS aJKOTroJs,
HApKOTHKOB, UTPOBOM M MHBIX ()OPM 3aBHCUMOCTEH ), HIOHUMaHHE UX MOCIEICTBHUH, Bpeaa s
(U3MUECKOTO U TICUXUYECKOTO 3/I0POBbS;

YMEIOIINI 0CO3HaBaTh (PU3MYECKOE M IMOIMOHAIBHOE COCTOSHUE (CBOE M JPYIHX JIOAEH),
CTPEMSIINICS YIPABISTH COOCTBEHHBIM 3MOIIMOHAIBHBIM COCTOSIHUEM;

CIOCOOHBIM  QJaNTHPOBATHCA K  MEHSIOMMMCS  COLMAIBHBIM, HH(OPMAIMOHHBIM |
IPUPOJIHBIM YCIOBHUSM, CTPECCOBBIM CUTYaLIUSIM.

TpyaoBoe BocnnuTaHue:

YBa)KAIOIIUK TPYJ, PE3yJIbTaThl CBOErO TPYy/Ja, TPyAA APYTUX JIFOAEH; MPOSIBISIFOIINN HHTEPEC
K [IPaKTHUYECKOMY M3Y4YEHHIO Mpodeccuil U TpyJa pa3IndyHOro poja, B TOM YHUCIIE HA OCHOBE
MIPUMEHEHMSI TPEIMETHBIX 3HAHUH;

CO3HAIOIIMHM Ba)XHOCTb TPYAOJIIOOHUS, OOy4YEHHs] TpYyNly, HAKOIUJICHHS HaBBIKOB TPYAOBOMN
JeSITeIbHOCTH Ha MPOTSHKEHUH KU3HU JUTsl YCIIEITHON MpodeccnoHaIbHON caMopean3aluy B
poccuiickoM 00111eCTBE;

y4acTBYIOIIMH B  pEIIEHUH TMPAKTUUYECKUX TPYAOBBIX Jen, 3adad (B CEMbE,
00111e00pa3oBaTeIbHON OpraHU3alMK, CBOEH MECTHOCTHU) TEXHOJOTHYECKOW M COIMATbHOU
HaNpaBJICHHOCTH, CIIOCOOHBIM MHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITENIBHO BBIMOIHAThH
TaKoro pojia 1eATeIbHOCTb;

BBIPQ)KAIOLIMH TOTOBHOCTh K OCO3HAHHOMY BBIOODY U TIOCTPOEHHUIO WHIMBHyalbHOMN
TPaeKTOpuM 0O0pa30BaHUS M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX
UHTEPECOB, MOTPEOHOCTEH.

JKOJIOTHYEeCcKOe BOCIIUTAHUE:

MOHUMAIOIIMK 3HAa4YeHHWE W TJI0OANbHBIM XapakTep SKOJIOIMYECKHX MpobieM, MmyTed Hux
peleH s, 3HaYeHNE SKOJIOTHYECKON KyJIbTYpPbI UEIOBEKa, OOIIECTBA;

CO3HAIOUIMI CBOIO OTBETCTBEHHOCTh KaK TpaKJIaHUHA W TOTPEOHUTENsT B  YCIOBHAX
B3aUMOCBSA3U IPUPOAHON, TEXHOJIOTMYECKON U COLMAIbHOM Cpe;

BBIPQXKAIOUIMI  aKTMBHOE  HENPUITHE  JCHCTBUI, NPUHOCALIMX  BpeA  NPUPOJE;
OpI/IeHTI/IpOBaHHI:Jﬁ Ha MPUMCHCHUC 3HAHUH €CTECTBEHHBIX U COMAJIBHBIX HAYK JJIs1 PCIICHUSA
3aJa4 B OO0JIaCTM OXpaHbl TMPHUPOJIBI, IUIAHUPOBAHUS CBOMX IIOCTYNIKOB W OLEHKH HX
BO3MOJKHBIX ITOCJEACTBUM I OKPYKAFOIIEH CpeJIbl;

YYaCTBYIOIIMM B  INPAKTUYECKOM  JIEATENBHOCTH  3KOJOTMYECKOW, IPHUPOJIOOXPAHHOM
HaIpPaBJIEHHOCTH.



ILleHHOCTH HAYYHOI'0 TO3HAHMSA:

e BBIP@XKAIOIIMN TIIO3HABATEJIbHBIE MHTEPECHl B Pa3HBIX MPEIMETHBIX 00JacTIX C Y4eTOM
WH/MBUYAIbHBIX HHTEPECOB, CIOCOOHOCTEH, JOCTHKEHUIA,

e OpPUEHTUPOBAHHBIH B JEATEIILHOCTM HA HAy4yHble 3HAHUS O MPUPOJE U OOLIECTBE,
B3aMMOCBS35X YEJI0OBEKA C IPUPOJIHON U COLIUAIIBHON CPEIOH;

e  Ppa3BMBAIOUIMI HABBIKM UCIIOJIE30BAHMS PA3IMYHBIX CPEICTB IIO3HAHUS, HAKOIIJICHHS 3HAaHUH O
MHUpE (A3BIKOBasi, YUTATENbCKAsl KYJIbTYpa, NEATEIbHOCTh B HWH(POPMAIMOHHOHN, UPPOBOI
cpene);

e JICMOHCTPHUPYIOIIMH HaBBIKM HAONIOJCHUN, HAKOIJICHHA (DAKTOB, OCMBICICHHUS OIBITA B
€CTECTBEHHO-HAyYHOW M TIyMaHUTApHOM 00JacTAX IO3HAHMs, MCCIIEJ0BATENbCKON
NEeATEIbHOCTH.

Conepxanue y4eOHOro npeamMera XuMHIs
KJacc —8
YPOBEHb — 6A3086blii

IlepBoHauya/JbHbIe XMMHYECKHE TOHSATHUSA

[Ipenver xumuu. Ponb XUMHHM B JKU3HHM 4YelOBEKa. XUMHUS B CUCTeMe HayK. Tema u
BeulecTBa. dusnueckue cBoWCTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucThie BemiecTBa U cmecu. CiocoObl pa3fieieHus cMeceil.

ATOMBI H MOJICKYIJIBI. Xumuueckue 3iaeMeHThl. CHMBOJBI XUMHAYECKHUX DIIEMEHTOB.
[IpocTsie u clloKHBIE BelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumnueckass  (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX O3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAs MOJIEKYIIIpHas
Macca. MaccoBast 1011 XUMHUYECKOI'0 DJIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monb. MonsipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHclla CTPYKTYPHBIX €IMHHUIL BenlecTBa. Pacu€rsl o hopMmynaM XMMHUUECKUX COETUHEHHH.

Ousnyeckue M XUMHUYECKHUE SIBICHHSI. XHUMUYECKas peakuus W e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUecKkre ypaBHeHUs. Kinaccudukanus XUMHYECKUX peaklui
(coenMHEHUs, Pa3IOKESHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCYI0, MmpaBuiiaMu paboThl B JabopaTtopuu U mpuéMaMu
oOparieHusi ¢ J1abOpaTOpHBIM O0OpPYJAOBAaHHEM, H3YUYEHHE U ONMUCaHWE (PU3UYECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKC, KUIICHUC W KOHACHCAlHA BO}II)I) U XUMHUYCCKUX (FOpeHI/Ie CBCYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KUCIOTOW) SBJICHHM, HAOM0IeH e
W ONKCaHWE TPU3HAKOB TIPOTEKAHUS XWMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM conu menu (II), m3ydenwme cmocoOoB
pa3enieHuss CMeceil: C TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BHIIAPUBAHHE, AUCTUIUISIINS,
xpomaTtorpadusi, TpOBEeIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIO/IeHHe U OIlHCaHue
pEe3ybTAaTOB MPOBEAEHUS OMbBITA, WUIIOCTPUPYIONIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/IaHUE
MoJIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiilue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT W MPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiuu TOPEHHUS).
Oxkcunpl. Ilpumenenue xucnopoga. CrnocoObl TONydyeHHUs KUCIOpoJa B Jlabopatopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aloTporHas MOAN(PUKAIUS
KHCIIOpO/Ia.



TennoBoil 3¢ (eKkT XUMHUECKOW peakluu, TEPMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCHIICHUE
NapHUKOBOTO AP QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonopon — »snemMeHT M mpoctoe BeumiecTBO. HaxoxkneHue Bojopoaa B IPUPOE,
¢du3nUecKkre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI morydeHus. Kucinotsr u conu.

Monsipablii 00bEM ra3oB. PacuéTel 0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BewecTB B BoAe. MaccoBas 10i1s BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B mpupoje. 3arps3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYUCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcunpl. Kiaccubukanus OKCHIIOB:
cojieoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
OKCHJI0B. DU3NUECKHe U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuoB.

OcuoBanus. Kiaccudukanust OCHOBaHMH: HIENOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenkinatypa ocHoBaHuid. Pu3znueckMe M XUMUYECKHE CBOWCTBa OcHOBaHuU. [lomyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. @usndeckue U XUMHUECKUE
cBoiictBa kuciot. Psan akruBaoctu metamioB H. H. bekerosa. [lonydyenue Kucior.

Conu. Homenknatypa coisieid. @u3znueckue U XUMHUUYECKHE CBoicTBa cojied. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXKY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KauyeCTBEHHOE OMpeeNieHue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOIyYeHHUE, COOMpaHUe,
pacno3HaBaHUE M HM3YyY€HUE CBOICTB KUCIOPOJA, HAOIIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIydeHHE, COOMpaHUe, paclio3HaBaHHE U
U3YyYeHHE CBOWMCTB BojAOpona (TopeHue), B3auMojeicTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOXHO HCTIOJB30BaHUE BUEOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHne OCOOEHHOCTEH PacTBOPEHUs BELIECTB C PA3JIMYHOM pacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIeH pacTBOPEHHOIO BEIECTBA,
B3aUMOJICIICTBHE BOJBI C MeETaljaMH (HaTpUeM WU KaJbl[eM) (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB), HCCIIEOBAHUE OOpPA3I[0B HEOPTaHMUECKHUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJr0IeHne M3MEHEHMs OKpackM HHAMKATOPOB B PAcTBOpPAX KUCIOT M IIEJI0Yed, H3ydeHue
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C METaJlJlaMu,
peakuuil HEWUTpalu3alud, IIOJy4EHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumuuyeckux jiemeHtos /[, U.
Menpneseea. Ctpoenne aToMOB. XUMHYECKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuumn

[lepBble MOMBITKM KJIAcCU(PUKAIMKM XUMHUYECKUX djeMeHTOB. [loHsTHe o rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENIbHbIE METAJUIbI, TaJOTeHbl, UHEPTHBIE Ia3bl).
DJeMeHTHI, KOTOpble 00pa3yIoT aM(oTepHbIE OKCUIBI M THAPOKCUJIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4yeckux »saemeHtoB J[. .
MenneneeBa. Koporkomepuoanas W JuMHHONEpuoaHas ¢opmbl [leprognueckoid cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI dJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sznep. HM3oromsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

5



3aKOHOMEPHOCTH U3MEHEHUS Paiiyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAITUIECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyIIaM U Mepruoam.

3nauenue [lepuonnyeckoro 3akoHa u [leproaudeckoil CUCTEMblI XUMUYECKUX SJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. V1. MenaeneeB — y4€HbIN U IpakIaHKH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. VIoHHAas! CBSI3b.

Crenenp  okucieHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIponeccs
OKHCJICHUS U BOCCTaHOBJICHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
[IMHKA C PacTBOPaMHU KUCJIOT U INEJI0YeH, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOMIUX MTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHHE, PEaKIIUU PA3JI0KEHUS, COSTUHEHHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMHUHU B § KJIacce OCYIIECTBISETCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO--HAy4YHBIC TOHSATHS: HAYYHBIH (DAaKT, THIIOTE3a, TCOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIaccu(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

O®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIUJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
383161, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouochepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIBl, TOPHBIC IMOPOJBI, ITOJC3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

Ba3oBblii ypoBeHb

BemecTtBo 1 XUMHYeECKasi peaKust

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMUYecKHx »diemeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdblUs U UX COEAMHEHUH B COOTBETCTBHM C
IIOJIO’KEHUEM DJIEMEHTOB B [leprnoandeckoii CuCTeEMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAJUIMUECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOW PEHMIETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUUECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (0 YUCIy U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO YYacCTHIO KaTalu3aTopa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsTe o ckopocTH xumuyeckoi peakuuu. [loHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
kartanuze. IloHstne o XumuueckoM paBHOBecHU. DaKTOpbI, BIMSIONIME HAa CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEBHBIE PEAKIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMHM OKHCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIOJIb30BAaHUEM METO/1a JICKTPOHHOT 0 OajaHca.
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Teopust >MEKTPOIUTHUECKON AUCCOLMAIMH. DIEKTPOIUTHI U HEIEKTPOIUTHL. KaTHOHBI,
aHMOHBI. MeXaHU3M JHUCCOLMAIMM BEIIECTB C DPA3JIMYHBIMM BUIAAMU XHMHYECKOM CBS3H.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YcClOBUsS NPOTEKaHUs peaklUil HOHHOro OOMEHa, IOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUsS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUIl M COJIEH B CBETE
IpeACTaBIeHUNH 00 3JIeKTpoJUTHUYECKON auccoruanuu. KadecTBEHHblE peaklUMyd Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAa HaTpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIMH OT BO3ACUCTBHUS Pa3TUYHBIX
(bakTOpOB, UCCIIEIOBaHUE NEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, Ipolecca AUCCOLMALUU
KHUCJIOT, ILIENOYe U cojedl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUalIOB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIUX NPU3HAKU NPOTEKaHUs peakluil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUil (rOpeHue, peakluu pasiokKeHUs, COeAMHEHUs),
pacro3HaBaHHE HEOPTaHMYECKUX BEUIECTB C TOMOIIbI0 KAaYeCTBEHHBIX PEAKIWH Ha HOHBI,
pelIeHHe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTHHEHUS

OOmast xapakTtepucTuka TrajgoreHoB. OcoOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTHIX BEUIECTB — TaJIOTEHOB.
XuMHUECKHEe CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEHiCTBHE ¢ MeTaulaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBogopod. ConsiHash KHUCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npruMeHeHue. JleficTBre XJiopa M XJI0pOBOIOpOJa Ha OPraHu3M 4esioBeka. Baxuelme xyiopuabt
U MX HaXOX/ICHUE B IIPHPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (pU3MUYECKHE CBOWCTBA MPOCTHIX BEUIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYecCKue M XHUMHUUYECKHe cBoMcTBa. OKCHABI CEphbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBa
(oOme Kak TPENCTaBHTENS Kiacca KHUCIOT W Crenudpuueckue). XUMHUYECKHe pPEeaKIny,
Jekallie B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHoll kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibgaT-uoH. Haxoxnenue
ceppl M €€ CoeAMHEHUHl B TMpHupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKaIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXKAH, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HpPEeOTBPALICHHUS.

OO6miass xapakTepucTuka 31eMEeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWe B MpuUpoie, (U3UYECKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3NIecKue 1 XUMUIECKHIe
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRa,
npuMeHeHne. KadecTBeHHas peakinus Ha MOHBI aMMOHHUS. A30THAs KHUCIOTa, €€ MOJydeHHe,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIBbHBIX
ynoOpeHnit. XUMHUYecKoe 3arpsi3HEHUE OKPYKAIOLIeH Cpe/ibl COeAMHEHUSIMH a30Ta (KUCIIOTHbIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, alIoTponHble MOAUPUKALNN
docthopa, puszndyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢u3nveckne W XUMHYECKHE CBOWCTBA, moirydeHue. Mcmonp3oBanue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mas xapakrtepuctuka 3yeMeHToB [VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHsS. YTIEpoJ, alUIOTPOMHbIE MOIU(PHUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIeCKrue cBoicTBa. Ancopoums. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, Ux GpU3N4YecKue U XMMUYECKHe CBOMCTBA, JICHiCTBUE Ha JKUBBIE OPTaHU3MBI,
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MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHYECKUE MPOoOIeMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00aIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIN 3QdeKkT. YTonbHas KUCIOTa U €€
coiu, UX (PU3MYECKHEe W XMMHUYCCKUE CBOWCTBA, IMOJyYCHHE W NpuMeHeHHe. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanue  kapOoOHaToB B OBITY, MEIUIIMHE,
MIPOMBIIUIEHHOCTH U CEJILCKOM XO035HUCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBaX KAaK O COCIUHEHHSX yriepoja
(meran, 3TaH, JTWIEH, alleTWJICH, 3TaHOJ, TJULEPUH, YKCycHas kuciora). [Ipupoanbie
UCTOYHUKU YTJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HePTb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMOTOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepuallbHOE E€IHHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUMN.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmmue mnpencrasieHuss o6 oxcune kpemuus (IV) u
KpeMHUEeBOU kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiinue
CTPOUTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jene300eToH. I[IpoGiemsl
0€30MacHOr0 UCTOIb30BaHMUS CTPOUTEIBHBIX MATEPUAIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHue oOpaslloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
KAueCTBCHHBIX PCAKIUN Ha XJIOPUA-WOHBI M HAOIIOJICHUE MPU3HAKOB MX IMPOTCKAHUS, OTBITHI,
oTpaxaromue (pU3NUECKUe U XUMUYECKHE CBONCTBA TaJlOT€HOB M MX COEIWHEHUH (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C O0Opa3lamMu XJIOPUIOB (TaJIOTCHHUJIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAONMIOJEHHE Tpolecca OOyriauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWMCTB pa30aBICHHON CEpHOMN
KHCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW pEakIMM Ha Cyib(ar-HoOH W HaONIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYeCKMMH CBOWCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MO’KHO HCITOJIb30BaHHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YAOOpEHHIA,
MoNlyueHue, coOupaHue, pacro3HaBaHWE W U3YyUYEeHHE CBOWMCTB aMMHaka, IPOBEICHHE
KaueCTBEHHBIX pEaKIUid Ha HWOH aMMOHHUS U ¢dochaT-uOH W U3YYCHHE TMPU3HAKOB HX
MPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPHUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO
WCIIOJIb30BAaHHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymaepeHa, O3HAKOMIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHBOTA3a, MOJTyYeHHEe, COOMpaHue, paclo3HaBaHue
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl W W3y4YeHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJIEHHWE C TPOIYKIUEH
CUJIMKATHOM TMPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 33/ay Mo TeMe «BakHelue
HEMETaJUTbl U UX COCTUHEHUS.

MeTta/libl M UX COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUUYECKHX DJEMEHTOB — METAJJIOB HAa OCHOBAaHUU WX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB 1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTaummueckas CBs3b M METATMYECKash KPHUCTATUYECKast
peméTka. DIEKTPOXUMHUYECKUN psJ HanpspkeHUH MeTamwioB. Pu3nueckue U XUMHUYECKUE
cBoiicTBa MeTauioB. OOmue crnocoObl MOy4eHUsT MeTalIoB. [oHsATHE O KOPPO3UHM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, TIOPATIOMUHUN, OpOoH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTalIbl: TIOJIOKEHUE B [leproanyueckoit cucreMe XMMUYECKUX 31eMeHToB J1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJCHUE B Mpupoje. Pu3nueckrue U XUMHUYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [[pumeHenue
MIEJIOYHBIX METAJIOB U UX COCTMHEHUM.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KalbLUi: nosokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXxOXKICHUE B
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npupozae. Pu3znyeckue U XMMHUYECKUE CBOMCTBA MarHusl U Kajiblus. BaxkHedme coeauHEHUs
KaJIbIHs (OKCHJI, THAPOKCHU/I, COJn). JKECTKOCTH BOABI M CITOCOOKI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux ayemeHToB [ U.
MenpeneeBa, CTpO€HHE aToOMa, HaxoJeHue B npupoae. Ousznyeckne U XUMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX dnemeHTtoB J[. U.
MenieneeBa, CTpOCHHE aTOMa, HaxOXJaAeHHE B mpupoje. Ousznyueckne U XMMHUUYECKUE CBOMCTBA
xkene3a. Okcunbl, ruapokcuasl u coym kenesa (II) m xemeza (III), mx cocra, cBolcTBa U
MOJIy4eHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMh METa/lIOB M CIUIaBOB, MX (U3MYECKUMHU CBOWCTBAMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO HKCIIONb30BAaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCUJIA KaJIbIUs U HATPUsSl C BOJOW (BO3MOKHO HCITOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IpoIlecca TOPEHHUs Kee3a B
KHCIIOpOJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHus, KaJablUs, aFOMUHUS, LWHKA, *kene3a (II) u xenesza
(III), meau (II), HaOnroIeHUE W OMHCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
Kalusl U Kaiblug (BO3MOXHO HCIIOJNIb30BaHKHE BUAECOMATEPUAIIOB), UCCIIEIOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA ATFOMUHUS U THIPOKCHU/IA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyKamouas cpeia

BemectBa n Marepuaibl B IOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB U XHUMHUYECKUX peakiuil B ObiTy. [lepBas momMomb NpH XUMHUYECKHX OXOTax H
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas A0MyCcTHMAast KOHIIEHTPAIUs
Beniects, gainee — [1/IK). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHrue o0pas3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Mesicnpeomemmuuie cea3u

Peanuzanus MexXnpeaMeTHBIX CBsI3€d MPU M3YYEHUU XMMHH B 9 Kjacce OCYIIECTBIISETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATHHM, Tak M TIOHATHH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUISI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHSA: HAay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHaJINW3,  CHUHTE3,  KiacCU(pUKalus,  MEePUOJUYHOCTh,  HAONIOEHUE,  HKCIEPUMEHT,
MOJIEIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIIEHUE, TAPHUKOBBIN 3(p(eKT, TEXHONIOrUs, MaTepHabl.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TONBI,
paZiMoOaKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKUM 3apsj, NPOBOAHHUKH, IOJYIPOBOJHHUKH,
JTURJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAJUIMYECKAs PpEHIETKa, CIUIaBbl, (U3WYECKHE BEJIMYMHBI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, MIaHEThI, 3BE3/1bl, CoHIIE.

Buonorusi: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHUHEpaJbHbIE YIOOpEeHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

['eorpadusa: armochepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJIBI, MOJE3HBIE
HCKOIIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUUN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS NPOTpaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMHUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENBHOMN AEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IPAaBUIAMU U HOpPMaMM HOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yUYarOLIUXCSL.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xal0T TI'OTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALlUH U pPACIIMpPEHUE OIbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACII/INI0, TIOHUMAaHMA 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JTOCTOBEPHONW MH(OpPMALME O MEepeoBbIX JOCTUXKEHHUAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4HBIX 3HAHUSX 00 yCTpOMCTBE
MHpa ¥ OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYrMX BHJAaX JESATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BHIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE U IOCTYIKHM CBOMUX TOBAapHUINEH C IMO3ULMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCJIEICTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOLIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAayKM M COCTABIIAIOLIME OCHOBY IS
NOHMMAaHHUA  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTHUS MPUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHOM CPEeNoH, O posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaeMbIX TPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypoOd, NOCTYHMHBIMH TEXHHUYECKHMMM CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B ajlbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAHOBKM Ha 3JI0POBBbIM 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJIEHUSI alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBuil 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BelIeCTBaMH B OBITY U peaJbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpPEC K MPAKTUUYECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IuvyHOro poJia, yBaKeHHUE K
TPyAy M pe3ylbTaTaM TPYIOBOM JEATENbHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHUs
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU
POJOJDKEHUS 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCHOHaTbHOU N1eATeNbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUN, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHATBHON Cpesie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:
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HKOJIOTMUYECKH TIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOACHUS TPaBUil 0€30MaCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyalHsX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJIydaeMble NpPU H3YyYEHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPENOM, ISl TOBBILIECHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHus
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBILLJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIICISIOT 3HAUUMBbIE JUJIsI (OPMUPOBAHUS
MHUPOBO33pEHHUsSI OOIICHAYYHBIE MOHSATHUS (3aKOH, TECOPUS, MPUHIIUIN, THUMOTE3a, (aKT, CHCTEMA,
MPOLIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
peIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIe 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBUS

ba3oBble JJornyeckue 1ecTBUA:

YMEHHsI HCHOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS IPH OCBOCHUU 3HAHUU:
PaCKpbLIBATH CMBICJI XUMHUYCCKUX HOHATHHU (BBII[GJI?ITI) HX  XapaKTCPHBIC IIPpHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JAPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTIENbHBIX (DaKTOB W SBICHHHA, BBIOMpATh OCHOBAHWS WM KPHUTEPHH IS KiaccuuKanuu
XUMHUYECKHX BEIIEeCTB U XMMHUECKUX PEaKIUi, YCTaHABIUBATh MPUYUHHO-CIICICTBEHHBIC CBSI3U
MEXly 00BEKTaMHU U3YyUEHUs, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIC, IEAYKTUBHBIE,
110 aHAJIOTMH), IeJaTh BBIBOJIbI M 3aKJIFOUCHMS;

YMCHHUEC NPUMCHATH B IPOLUECCEC IMO3HAHUA MMOHATHUA (HpGI[MeTHI)Ie n MeTaHpe}lMCTHBIe),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, MPEOOpPa30OBHIBATH IMIMPOKO
MNPUMCHACMBIC B XUMHUH MOJCIIBHBIC IMPCACTABICHUA — XUMHWYECKUN 3HAK (CI/IMBOJ'I BJ'ICMCHTa),
xumMudeckass ¢GopMyla M ypaBHEHHE XHUMHUYECKOH pEakiuu — TMpU pElIeHud Yy4eOHO-
IIO3HaBaTCJIbHBIX  3a/Ja4, C y‘-IéTOM 9TUX MOICIBHBIX HpGI[CTaBJ'IeHI/II\/’I BBIABJIATE H
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaEeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHWYCCKUX peaKHI/If/'I, BBIABIIATH O6HII/I€ 3aKOHOMCPHOCTH, IMPHUYNHHO-CJICICTBCHHLBIC CBA3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABICHUSIX.

bBa3oBble uccienoBare/ibCKue AeiCTBUSA:

YMEHHUE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAUE€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKkkK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMbBIX CYK/ICHHII;

an/I06peTeHHe OIlbITa IO INIAHUPOBAHWIO, OpraHU3alliid W MPOBCACHUIO YYCHHYCCKHUX
AKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 332 XOJJ0M MpOoIlecca, CAMOCTOSTEIHHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM IMPOBEAEHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJeNaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BUJIOB
1 GOpM IPECTABICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJspHAsl IUTEpaTypa
XUMHUYECKOTO COJIepKaHMs, CIpaBOYHBIE TOCOOMS, pecypchl WHTepHeTa), KpPUTHUECKU
OLICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSTh Pa3TUYHbIE METOJIBI M 3alIPOCHI IPU MOUCKE B 0TOOpe MH(pOpMAaLIUU U
COOTBETCTBYHOIIMX JaHHBIX, HGO6XOIH/IMI)IX JJ1s1 BBIIIOJIHCHUSL yqe6HBIX " IMTO3HABATCJIBHBIX 3aa4
ompeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOIACTH HUCIHOIB30BaHUS HH(OPMAIIMOHHO-

11



KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJIECHUE KyIbTypOil aKTUBHOTO HCIIOIH30BAHUS Pa3IHUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIacMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSIMU;

YMEHHUE HCIONb30BaTh W AHATU3UPOBATH B Ipolecce y4yeOHOM M HCCIeN0BATENbCKOM
JEeSTEIbHOCTH MH(POPMAIIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XxoJe Jauajora M (WIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMy4YEHHBIE PE3yIbTaThl TO3HABATEIBHOMN JAEATEILHOCTH B YCTHBIX
U DHUCbMEHHBIX TEKCTax; JAejaTh IMPE3EHTALMI0 pE3YJIbTaTOB BBIIOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (1abopaTOPHOTO OMBITa, JIAOOpaTOPHOW pPabOTHl MO HUCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATEILHON U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTH MPU PELICHUM BO3HMKAIOUIMX IpoOJieM Ha OCHOBE yuéra
Oo0IIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JAEHCTBUI, ONpEEIeHIE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO ONMPENENITh LeNU ACSITeNbHOCTH, IJIAaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBaTb W MpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HaubOonee HS(P¢eKTUBHbIE CHOCOOBI pelIeHus Y4eOHbIX U TO3HABaTeNIbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEWCTBUM NpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IIOJIy4eHHUS HOBBIX 3HAHMUA 00 H3y4aeMbIX OOBEKTax —
BELIECTBAX U PEAKIIMAX, OLIEHUBATh COOTBETCTBUE MOJYUEHHOIO pe3ysbTaTa 3asBICHHON L€y,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEAJIaraéMble B YCIOBUHM 3a/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaToOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpbHOil paboueld mNpoOrpaMMoil, BBIIEISAIOT: OCBOEHHBIE
o0yyarolMMHUCsT Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHM, crenuduueckue s
npeaMeTHoW oOnactu «XUMHS», BUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIUSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUYECKHUM

JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHas U
HEOJHOPO/HAs), BaJEHTHOCTh, OTHOCHUTEIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSpHas Macca, MaccoBas JA0JdS XHUMHYECKOTO
3JIEMEHTAa B COEIMHEHHMH, MOJIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
3EKTPOOTPHULIATENLHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas peaklusl, KilacCupuKanus
peaKuuii: peakluu COEIMHEHUS, PEAaKLIUU Pa3JI0KEHNs, PEaKIIMK 3aMEIICHUs], PEaKLIUU
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
DIIEKTPOHHBINA CIIOM aroma, aToMHas OpOWTalb, pauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsl CBsI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBas JI0J1s1 BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XWMHUYECKHX MOHSITHUH W MPUMEHSATH 3TH

TIOHSTHS TIPH OTIMCAaHUH BEUIECTB U MX TPEBPAICHUH;
® UCMOJb30BATh XUMHUUYECKYIO CHUMBOJIMKY U COCTaBJIeHUS (OpMyNn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;
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OTIpeNeNATh BAaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OHMHAPHBIX COCIAWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIacCy COEIUHEHMH 1O QopMmyliaM, BHJ XUMHYECKOW CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpsiBaTh cMbici [lepuonnueckoro 3akona [I. M. MenneneeBa: 1€eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosnoxeHus B Ilepuonnueckold cucreme, 3aKOHOB COXPAHEHHUsT MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJIpo;

ONMKCHIBAaTh M XapakTepus3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3iinyaTh IMOHATUS «IJ1aBHas moArpymnmna (A-rpynma)» u
«mobounass moarpynna (b-rpynma)», Mamble ¥ OONbLIME TNEPHOABI, COOTHOCHUTH
o0o3HavyeHusi, KOTopble UMeroTcs B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsl sapa, oOlllee YHUCIO JJIEKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE IMpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEaKIUil;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIeMEHTa 1Mo (opMylie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XMMUYECKOM peaKkIuu;

IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATEIbHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aINI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJII M3Y4YEHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWEe,  HM3MEpeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICIIEHHBIH);

CleoBaTh MpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCyI0M U  1abopaToOpHBIM
0o0OpyJOBaHUEM, a TaKXke IpaBUiIaM OOpallleHUs C BELECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U cOOMpPaHUIO Tra3000pa3HBIX BEHIECTB (BOAOPOJA M KHUCIOPOJA), NMPUTOTOBIECHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHondTanenH, METUIIOPaHK U IPYTUE).

K konuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IOHATHUN: XUMUYECKHHU DJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHHs, XMMHYECKasi pEeaklus, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakimu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs IUCCOLMAIUS, pEeaklUud HMOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pEaKIluHy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAaKIUM,  OKHCIHATEIb,  BOCCTAHOBMTEIb,
OKHCIICHME€ M BOCCTaHOBJIEHHE, AJIOTPONHs, aM(OTepHOCTh, XMMHUYECKas CBS3b
(koBaJleHTHasi, HOHHAs, MeETAJJIMYecKas), KpUCTAJIMYecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaklUuH, IMPEeAcNIbHO IOIyCTUMas
koHueHrpanus [1/IK Bemecrsa;
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WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M IPUMEHSATH 3TH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCTOJIb30BaTh XUMHUYECKYI0O CHUMBOJIHKY JJISi COCTaBICHHS (OpPMya BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaCCy COeNMHEHUH 1o Qopmysam, BUI XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYecKasl) B HEOPraHMYEeCKHX COCIMHEHUSX, 3aps]l HOHA IO XUMHUYECKOH
dopmyie, xapakTep cpelsl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIc [lepuoanueckoro 3akona [[. . MenneneeBa u 1€MOHCTPUPOBATH
€ro TOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy Ilepuoanyeckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoArpynmna (A-
rpynmna)y u «nobouynas mnoxarpymmna (b-rpynma)», maneie W OosbLIMe TMEPHOBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE HMEIOTCS B MEPHOJUYECKON Tabnuie, ¢
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O0IIKME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB U TJIABHBIX MOJArPYIIl ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY
3 eKTy, 10 UIMEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKAAsl ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTHUECKON TUCCOLMALMU KUCIIOT, HIEJIOUEl U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMs PEaKluH,
MOJTBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXAy BeElleCTBaMU
pa3IM4YHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeakLuii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXKHOCTHU
NPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 JIeMEHTa 10 (hopMyJie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBa B
pacTBope, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKIty;

coOyoiaTh MpaBWja IOJIb30BAaHMS XMMHMYECKOW TOcyqol U J1abopaTOpHBIM
o0opyOBaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHIO
U cOOMpaHMIO Tra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOTro Ta3a);

MPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KaUECTBEHHBI COCTaB Pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, MOAMJI-, KapOoHaT-, (ocdart-,
CHJIMKAT-, cynb(aT-, TMIPOKCHA-UOHBI, KATHOHbl AMMOHMS W HOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEeMaTU3alUI0, BBIIBICHUE NPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWS — HAOJIOJEHUE, U3MEpEeHUe, MOJEeIUPOBaHHE,
SKCIIEPUMEHT (peabHbIM U MBICICHHBIN).
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TemaTnueckoe NJIAHMPOBaHME I Y4eOHOT0 MpeAMeTa XUMHUs
8 ki1acc

Ne |HaumenoBanue pasznesioB u Tem | KosmuectBo yacos JyekTpoHHble (UUGpPOBHbIE)

/11 | IPOrpaMMbl o0pa3oBaTe/ibHbIE PeCypchbl
BCEro | KOHTP |MpaKTH

OJIbHBI | YecKHe
e padoThI
pador
bl

Pasznea 1.IlepBoHavaibHble XUMHYECKHE IOHSATUHSA

1.1 | Xumus — BaxHas 00J1acThb 5 2
€CTECTBO3HAHHUS U MPAKTHYCCKON
NEeSITENIbHOCTY YEJIOBEKA

bu6mmoreka [IOK
https://m.edso00.ru/7f41837c

1.2 | BemecTBa 1 XMMHYECKHUE 15 |1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20 |1 2
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 | Boznyx. Kucnopon. [Tousitue 06 6 1 bu6mmoreka [IOK
OKCHIaxX https://m.edso0.ru/7f41837c
2.2 | Bopopon. [lonarue o xucnorax u | 8 1 bubnnorexa [JOK
COJISIX https://m.edsoo.ru/7f41837c
2.3 | Bogpa. PactBopsl. [Tonstue 06 5 |1 1 bubnnorexa [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
2.4 | OcHOBHBIC KJTacChI 11 |1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30 |2 4

Paznen 3. Ilepnonnyecknii 3axon n Ilepuoguyeckast cucrema xumuyeckux djaemenTos /1. H.
Menpeneesa. Ctpoenne aTromoB. XuMHuecKasi cBi3b. OKHCINTE/IbHO-BOCCTAHOBHTEIbHbIE
peakuun

3.1 | Tlepmogmueckuii 3aKOH U 7
[Iepuonnueckas cucrema bubnnoreka [JOK
XUMHUYECKUX dieMeHToB /], U. https://m.edso0.ru/7f41837c
Menpene-eBa. CtpoeHne atoma

3.2 | Xumuyeckas CBS3b. 8 |1 Bubmorexa [IOK
OKucnuTenpHo-

https://m.edsoo.ru/7f41837¢c

BOCCTAHOBUTCIIbHBIC PCAKITUN

Hroro no paszneny 15 bubnuorexa [IOK
https://m.edsoo.ru/7f41837¢c

PeszepBHOE Bpems 3 bubnmnoreka [JOK
https://m.edsoo.ru/7f41837c

OO0111E€ KOJIMYECTBO YaCOB 68 |4 6
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9 KIIACC

KoaudecTBO 4acoB

Ne Koutp  IIpak  DJIEKTPOHHBIE
11/- HaumenoBaHue pa3jiesioB u B 0JIbHBI tuuec (umdponbie)
I TeM NMPOrpaMMbIl cer e KHe 0o0pa3oBaTeIbHbI
° padot pador € pecypchbl
bl bl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
[ToBTOpEeHUE U yroyoneHue bubnmnoreka HOK

1.1 3HAHUI OCHOBHBIX Pa3/eiioB 5 1 https://m.edso00.ru/7
Kypca 8 Kiacca 1412636

bubnunoreka LIOK

12 OcroBrnre 3AKOHOMEPHOCTH 4 https://m.edsoo.ru/7
XUMHUYECKHX PEAKIIHI 413636
DIIEKTPOTUTHIECKAS bubnmoreka [JOK

1.3 nucconuanus. XuMHYECKHAE 8 1 1 https://m.edsoo.ru/7
peaKIu B pacTBOpax 412636

Uroro no pazgeny 17
Pa3nen 2. HemeTanabl 4 UX cOeIMHEHUS
OO0m1as xapakTepucTuKa bubmuoreka [IOK

2.1 XHUMHYECKHX dJ1eMeHTOB VIIA- 4 1 https://m.edsoo.ru/7
rpynnsl. ['agorens: 1412636
OO6m1as xapakTepucTuKa bubmuoreka [{OK

2.2 XHUMHYECKHX dJIeEMeHTOB VIA- 6 https://m.edsoo.ru/7
rpynnbsl. Cepa 1 e€ coeTuHeHUS f41a636
06

I1ast XapakTepUCTUKa BuGmorexa [IOK
XUMHYECKHUX DJIeMEeHTOB VA-

2.3 7 1 https://m.edsoo.ru/7
rpynnsl. A30T, pocdop u ux 412636
COCIUHEHMS S
OO0mas xapaKTepUCTHUKA
XI/H\IdIII/IquKSIX 3n§MeHTOB IVA- Bubmmorexa HOK

2.4 . 8 1 2 https://m.edso00.ru/7
rpynnsl. YTIepoa U KpeMHUHN u 413636
UX COCOUHEHHS -

Hroro no paszneny 25
Pa3znea 3. Merasiibl M UX COeIHMHEHHS
bubnunorexa LIOK
3.1 OO0111e CBOMCTBA METAIIOB 4 https://m.edso00.ru/7
f412636
. bubmuoreka [{OK
3.2 Baxcueiiume veransist u ux 16 1 2 https://m.edso00.ru/7
COEIUHEHMS 413636
Hroro 1o pasneny 20
Pasznea 4. Xumus 1 OKpysKamomas cpeaa
but6mmoreka [IOK
4.1 Bemectsa u matepuaisi 8 3 https://m.edsoo.ru/7
JKA3HU YeJ0BeKa 412636
Hroro 1o pasneny 3
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but6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edso00.ru/7
f41a636

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 4 !
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