IF'OCYJAPCTBEHHOE BIOJ’)KETHOE OBIIEOBPA30OBATEJIBHOE
YYPEKJIEHUE CAMAPCKOM OBJIACTHU CPEJHSIS
OBUHIEOBPA3OBATEJIBHAS HIKOJIA Ne 7 C YI'JIYBJIEHHBIM U3YUEHUEM
OT/JEJIbHBIX ITPEJMETOB «OBPA30OBATEJILHBIN IIEHTP» UMEHHU
I'"'I.TOPEYEHKOBAI'OPOJA HOBOKYUBBIIIEBCKA T'OPOJICKOI'O OKPYT'A
HOBOKYWMBBIIIEBCK CAMAPCKOM OBJIACTH
446218, Camapckas o0.1acTb, r.HoBokyiiobimeBck, yi. CBepaJiona, a. 12, tea. 4-74-17

PACCMOTPEHO ITPOBEPEHO YTBEPXIJEHO
Ha 3acejaHuU 3aM.  JAMpeKTopa IO IPUKa30M JIUPEKTOpa
MO YBP I'bBOY COHI Ne 7 «OLly»
[Tpotokon Ne 1 C.U. bypanoBa r.HoBokylObImeBcKa
ot 29 aBrycra 2024 . 29 aBrycta 2024 r. Ne 222 ot 29 aBrycra
A.P. Kapnosa 2024 r.

O="I'bOY COLW Ne 7 ""OL""
r.HoeokynbbIweBcka", CN=VBaHoBa
E.B., E=sch7_nkb@samara.edu.ru
00e90ef5dd17927159

ll ‘\ 2024.09.02 16:57:03+04'00'
PABOYASI [IPOTPAMMA

0 y4eOHOMY TIPEMETY
«XUMUSA

8-9 kiacc

CocraBnena B cootBercTtBuu ¢ DenepanpHoii pabodeil mporpaMMoil OCHOBHOTO
o011ero 00pa3oBaHus MO MPEAMETY « XUMUS».
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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XHMMHM Ha YPOBHE OCHOBHOIO OOIIEro o0O0pa3oBaHUs
COCTAaBJIEHA HAa OCHOBE TpEOOBaHWI K pe3yJbTaTaM OCBOECHHS OCHOBHOMU
o0pa3oBaTenbHON IPOrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepalbHONl paboueld TPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICIIMHU MPENOIaBaHusl YYEOHOTO MpeIMeTa « XUMHUS»
B 00pa3zoBaTeNbHBIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma 1Mo XMMHUM JaeT MPEACTABICHHE O UENSAX, OOLIEH cTpaTeruu
oOy4eHHsl, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMHU Y4YEOHOIO
npeaMera, yCTaHaBJIUBAET 00s13aTeNIbHOE peIMETHOE coJiep KaHue,
MpeayCMaTpuBaeT paclpeleleHue €ro Mo KiaccaM W CTPYKTYpPHpPOBAaHHE I1O
pazieliaM M TeMaM MporpaMMbl IO XHUMHH, OMNpEAEIseT KOJIUYECTBEHHBIC U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
NOCJEN0BATENbHOCTh W3YYEHHUSI XHMUU C YYETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAesIeT BO3MOXHOCTH —MpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHMM K
pe3yibTaTam 00y4YeHUs XUMUU Ha YPOBHE LieJIeH U3y4YeHUs MpeMeTa U OCHOBHBIX
BHUJIOB Y4Y€OHO-IIO3HABATEIBHON JIESITENIBHOCTH OOYyYarolIerocsi M0 OCBOCHHUIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XHMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHU O MaTepUATbHOM E€IUHCTBE MHPA, BAKHYIO
poyib urparotT GOpMHUpPYEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMOMPEBPAIECHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUs TJI00aTbHbIX
npo0JieM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPIETUUYECKOMH,
MUIIEBON M SKOJIOTUYECKON O€30MaCHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXHOCTEM IS CaMOpa3BUTUA U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (OpMHUPOBAHUE MBIIIUICHUSI 1 TBOPUYECKUX CIIOCOOHOCTEN
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIPHOM  Y4EOHOW  JICSITEIBHOCTH,
AKCIIEPUMEHTAILHBIX M HCCICOBATEICKAX YMEHHM, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATHEHOMN AeSTETbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIIUICHUS, 3aKJaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3MJIsiia HA €IUHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (OPMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH O0YUYarOIITUXCS;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHUYECKOE



00pa3oBaHKE 00YUYAIOIINXCS.

JlanHble HampaBJICHUS B OOYYCHUM XHMHH OOECIICYMUBAIOTCS CHEIU(DUKON
colepkaHusi  y4eOHOro  TpeIMeTa, KOTOPBIM  SIBISETCA  MEeAarormuecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OIPEACIICHHOM JTarle ee
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIIET0 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYarONIUMHUCS CHCTEMBbI TIEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOM XHWMHU H HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX IOHATHM
OpraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MPOTpaMMbl MO XUMHHU C(POPMHPOBAHA HA OCHOBE
CHUCTEMHOI0 MOAXoJa K ee u3yudeHuro. ColepraHue CKIIaIbIBA€TCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUNA O XMMUYECKOU
peakiuu. OO0e OSTH CUCTEMBl CTPYKTYPHO OpraHWU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEILHOIO PA3BUTHS 3HAHUN HA OCHOBE TECOPETHUUECKUX TPEIACTABICHUM
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [Iepuoanueckoro 3akona /I. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOH CBSI3U;

— TMpPEeACTaBICHU 00 SIEKTPOJUTUYECKOM JHUCCOLMAIlMK BEIIECTB B
pacTBopax.

TeopeTndueckne 3HAaHHWS PACCMATPUBAIOTCS HA OCHOBE HMIIUPUYECKHU
MOJYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JAPYromy, BBINOJHSAS (YHKIUU OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUs
U3Y4YaeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XHMHUHM CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIIONIEH HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHUCTEeMHON NPUPOJIbI, IIEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAHUIO H
METOJaM MO3HaHWsS B Hayke. M3yueHHe XUMHUU TPOUCXOAUT C IMPUBICYECHUEM
3HAHUN W3 paHee M3YUYCHHBIX Y4YEOHBIX MpeamMeToB: «OKPYKaAIOMUNA MUDPY,
«buomnorus. 57 knacce» u «Puszuka. 7 Kiaccy.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT GOPMUPOBAHHUE 3HAHUU OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIbHOCTH 4YEJIOBEKA M KAaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKUX
3HAHUN — Ba)KHEUIIUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHUH,
JOCTYMHBIX O000OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
MpUOOIIEHUH K HAy4YHbIM METOJaM TIO3HAHWS TPU M3YYCHHH BEIIECTB W
XUMUYECKUX peaKiuii, B JOPMHUPOBAHUU U PA3BUTHUU MO3HABATEILHBIX YMEHUN U



UX TPUMEHEHWH B Yy4eOHO-TIO3HABATEIbHOW M Y4YEOHO-HCCIIEAOBATEIbCKOM
JESTEIbBHOCTH, OCBOCHUM NpaBWJ O€30IacHOro OOpalleHUs] C BEIEeCTBaMU B
[IOBCEITHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUsSI BaKHOE
3HaYeHHUe NMPUOOPENN TaKUE LU, KaK:

— (GOopMHUPOBaHME WHTEJUICKTYaJIbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSATEIHHOMY MPUHATHIO PELICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUAM KHU3HU;

—  HAaNpaBJIEHHOCTh OOY4YEHHs] Ha CHCTEMAaTHYECKOE IPHOOIIECHUE
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIBHOU JIE€ATENbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIUMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— obecrieueHue yCJIOBUM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUaIOIIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBHOCTH, TO3HAHMS U CaMOIIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIbHOE 3HAUCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (QopMupoBanue o00mEel (YHKIUOHATBHOM M €CTECTBEHHO-HAyYHOMH
IrPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSACHATh M OICHUBATH SIBICHUS
OKpPY’KaIOIIET0 MHpA, UCIONb3Yys 3HAHHUS U ONBIT, MOJYyYEHHBIE MPHU H3yYECHUH
XUMHH, TPUMEHATh HMX MpPU PEHIEHUH NpoOJieM B IOBCEAHEBHOM JKHU3HH MU
TPYAOBOM J€ATEIBHOCTH;

— ¢opmupoBaHne y OOydYaIOIIUXCS TyMAaHUCTUYECKUX OTHOILICHHH,
MOHMMAHUSA IIEHHOCTH XWMHUYECKUX 3HAHWA 711 BBIPAOOTKH DKOJOTHYECKH
1eJIECO00PAa3HOr0 TMOBEACHHUA B OBITY M TPYIOBOW JAESITEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 370POBbsI U OKPYKAIOIIEH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOGHHS OOIIEUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUIs U HAMpaBIEHHOCTH AAbHEHIIETO
00yueHus.

OOwiee YMCIO YACOB, OTBEACHHBIX [UISI H3YYEHHMs] XUMHUM Ha YpPOBHE
OCHOBHOT0 0011ero oo0pa3zoBanusi, cocraisier 136 yacos: B 8 kiacce — 68 yacos (2
Jaca B HeZlelmo), B 9 kiacce — 68 vacoB (2 yaca B HeJIei0).



COILEPKXAHUE OBYUYEHUSA

8 KJIACC

IlepBoHayajibHbIE XUMUYECKHE MOHSITHS

[Ipeamer xumun. Poiib XUMHUM B KU3HHU YellOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. DU3WYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTOJaxX MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CnocoOsI pa3aeneHust cMecei.

ATOMBI U MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BelleCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas Qopmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHOcUTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTa B
COEJIMHEHHUHU.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3aumMocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IWHUIl BelecTBa. PacyeTsl 1o QopMynam
XUMHAYECKUX COCTMHEHUMN.

du3nYecKue U XMMUUYECKUE SBJICHUS. XUMHUUECKasi peakius U €€ MPU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Kiaccudukanuys
XUMUYECKUX PEAKIMI (COeAMHEHUS, PAa3I0KEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumennt:

3HAKOMCTBO C XMMHUYECKOHM IMOCYJIOH, MpaBuiiaMu paboThl B JabopaTopuu u
npueMaMu o0paieHus ¢ 1abopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
¢u3nueckux CBONCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOIIOICHHE
¢usnueckux (TJIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKeE,
KUTICHWE W KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKATUBAHUE
MEJHOM MPOBOJIOKU, B3AUMOJECHCTBUE MeJa ¢ KUCIOTON) SIBJICHUH, HaOIIOAeHUE U
ONMKCaHUE MPHU3HAKOB MPOTEKAHMS XMUMHYECKUX peakuui (pas3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THUIPOKCHA
meau (1) mpu HarpeBanuu, B3anmoielcTBHE kene3a ¢ pactBopoM cosu meau (11),
U3Y4YEHHE CIOCOOOB PA3ENICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BBITIApUBaHUE, JUCTUIUIIMS, XpoMaTorpadus, MpoBeIeHUEe OYUCTKH MTOBAPEHHON
CoJid, HaOJIOJEHWE U  ONHCAHME  PpPE3yJbTaTOB  MPOBEIEHUS  OIbITA,
WJUTFOCTPUPYIOUIETO 3aKOH COXPAHEHWs MAcCChl, CO3JaHUE MOJENIEH MOJEKYI
(1IapocTepKHEBBIX ).

BaskHelinmue npeacTaBuTe/ M HEOPraHUYeCKNX BellecTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopoa — 3jeMEHT M HpOCToe
BeniecTBo. Haxoxxaenuwe kuciaopojna B MNpHUpPOAE, (PU3NUECKHE U XUMHUYECKHUE
cBoiictBa (peakmuu ropenus). Oxcuawl. [lpumenenue kucnopoma. CrocoOsl
MOJIYYEHHs] KHCIIOpOJa B JIA0OPATOPUHM U MPOMbILUIEHHOCTU. KpyroBopoT



KHCJIopoa B mpupoae. O30H — aioTpoImHasi MOIu(UKAIUS KUCTIOpOoa.

TernnoBoit 3¢h(deKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojib U METaH. 3arps3HCHUE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3(hPeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bomopon — nsneMeHT M mpocroe BemiecTBO. Haxoxknenwe Bojopona B
npupoae, (GU3MYECKHEe ¢ XUMHUYECKHE CBOICTBA, MPUMEHEHHUE, CIOCOObI
nony4yenus. Kncmorel u comnm.

MoutsipHbIil 00beM ra3oB. PacueTsl 0 XUMUYECKUM YPaBHEHHUSM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacelllieHHBIE M HEHACBINIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEUIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMUYECKHE CBOICTBA BOJIbl. OCHOBaHMUSI.
Ponb pacTBOpoB B NpHpojie U B KU3HHU 4esoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHne NpUpPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranmdeckux coemunenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHUCIOTHBIE, aM{pOTEpHbIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Dusmdeckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHUM: ILEJIOYM UM HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XUMHUYECKHEe cBoMcTBa KHCIOT. Psgn aktuBHOcTH MetauioB H. H. bekerosa.
[lony4yeHue KUCIOT.

Conu. Homenkiarypa coiieil. @uU3nM4ecKue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue conen.

['eHeTnyeckas CBSI3b MEXK/y KJlaCCaMU HEOPTaHUYECKUX COCTMHECHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEIEIICHUE COJIEPKAHUs KUCIOpOJa B BO3/IyXE, MOJIyUCHUE,
coOupaHue, pacno3HaBaHWE U W3Y4YEHHWE CBOMCTB KHCIIOPOJa, HAOIIOACHHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
npeKpaiieHus TopeHust (mokapa), O3HaKOMJIEHHWE ¢ oO0pa3llaMu OKCHJIOB H
OTMMCaHUE WX CBOWCTB, MOJIydeHHE, COOMpaHHWE, paclo3HABaHUE W H3YUYCHUE
CBOMCTB BOJIOpoja (ropeHue), B3auMojiecTBre Bojaopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB), HAOIIOIeHHE 00pa3IlloB BEIIECTB
KOJU4ecTBOM 1 MoOib, HCCIIeIOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTHIO, TMPUTOTOBJIEHUE PACTBOPOB C OMNPEICICHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOICUCTBUE BOJIbI C METAIIAMHU
(maTpueM U KajgbuueM) (BO3MOXKHO  HCIIOJIb30BaHUE  BHUEOMATEpPUAIIOB),
MCCIIeI0BaHNe 00pa3IloB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,



HaOJII0/IEHUE U3MEHEHHUSI OKPACKU MHIAMKATOPOB B PacTBOPax KUCJOT U IIEJOoYel,
n3ydeHue B3ammojericTBus okcuma meau (II) ¢ pacTBopom cepHOI KHCIIOTHI,
KHCIIOT C METaUlaMM, PEaKUUd HEUTpaln3aluy, II0JyYEeHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHHE OJHOIO METaJla IPYTMM M3 PacTBOpPa COJM, PELICHHE
DKCIEPUMEHTAIBHBIX 3aJa4 10 Teme «BaxHenmme Kiaccel HEOPTraHWYECKUX
COCIMHEHUI».

Iepuoanyecknit 3akoH u Ilepuoamyeckasi cucreMa XUMHYECKHX
jementoB JI. U. MenpgeseeBa. CrpoeHne aTroMoB. XMMHYECKas CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBble MOMNBITKM KIACCU(PUKAIMM XUMHUYECKUX 3JIeMeHTOB. I[loHsATHE O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHBbIE M IIEIOYHO3EMENbHBIE METaJlIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(POTEpHBIE OKCUIBI
Y TUJIPOKCHU/IBI.

Ilepuognyeckuit 3akoH. Ilepuoauyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. Menneneea.  KopoTkonepuonHas W JJIMHHONEPHOIHAS (bopMbI
[Tepnoanyeckoit cucreMbl xumuueckux 3neMmeHToB . M. MenaeneeBa. [lepuoabl
u rpynnbl. PU3NMYECKHA CMBICI MOPSAAKOBOTO HOMEpa, HOMEPOB Iepuoaa |
IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000704eKk aTroMoB mepBbIX 20 XUMHUYECKMX  DJIEMEHTOB
Ilepnogmueckonn cucremnl [l. M. MenngeneeBa. XapakTepucThKa XHUMHUYECKOTO
3JIEMEHTa 10 ero nonoxenuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUsI paguyca aTOMOB XUMHYECKUX 3JIEMEHTOB,
METAJUNINYECKUX U HEMETAIUIMYECKUX CBOMCTB IO IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTHs Haykh W npaktuku. JI. M. MenneneeB — ydeHbIl U
IrpaXKIaHUH.

Xumudeckass cBs3b. KoBasieHTHast (MOJSipHAsE W HEMOJSPHAS) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMAYECKUX 2JIEMEHTOB. FIOHHAs CBA3b.

Crenenp okucneHusa. OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponecchl okucaeHns U BOcCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TMAPOKCHJIA LMHKA C PAcTBOPAMH KHUCJIOT M IIEJIOYEH, IPOBEACHHE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropenue, peakinu pas3ioKeHUs, COSTUHEHNUS).

Mesicnpeomemmnule ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€H NpU W3YYEeHUHM XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 HUCIOJIb30BAHNE KaK OOLIMX €CTECTBEHHO--HAyYHBIX



MOHATHUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMH JJIsI OTIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IMKJIA.

OO1ue ecTecTBEeHHO--HAy4YHbIe MOHATHUS: HAYYHBINA (DaKT, THIIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KiIacCUPUKaIMs, TEePUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®dusuka: Marepus, aToMm, OJJIEKTPOH, MNPOTOH, HEHUTPOH, HOH, HYKIHU],
M30TOMbI, PAANOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3aps]l, BEIIECTBO, TEJO,
00BbeM, arperaTHOe COCTOSIHHE BEIECTBA, Ta3, PU3NYECKUE BETUUMHBI, ¢IHHUIIBI
M3MEpEHUs, KOCMOC, IJTaHETHI, 3Be3/1bl, COTHIIE.

buomnorus: orocuntes, npixanue, ornocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE TMOPOIHI,
MOJIE3HBIEC UCKOTIaEMbIE, TOTUIMBO, BOJIHBIC PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYECKAs] peaKUMs

[Tepuoanueckuii 3akoH. [lepuoanueckas cucTeMa XMMHUYECKUX 3JIeMEHTOB /1.
N. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOAOB, Kalluis, KaJdblUsl M UX
COCJIMHCHUI B COOTBETCTBUM C TOJIO)KEHHUEM »HieMeHTOB B Ilepumoamueckoit
CHUCTEME U CTPOCHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BUAbl XMUMUYECKOM CBSI3U. THIBI KPUCTAIIMYECKUX
pelIeTOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUMA KPUCTALIIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3H.

Knaccudukaiys u HOMEHKJIATypa HEOPraHUYECKUX BEIICCTB. XUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3JWYHbIM KjlaccaM HEOPTraHUYECKUuX
COCJIMHEHUI, TeHETUYECKas CBsA3b HEOPraHUYECKUX BEILIECTB.

Kinaccuduxanys XuMUYECKUX PEeaKIUid MO pa3IudHbIM MPU3HAKaM (TI0 YUCITY
M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QdeKTy, o
M3MEHEHHIO CTEMEHEW OKHUCIICHUSI XMMUYECKUX AJIEMEHTOB, IO 00OpPaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTCPMUUCCKUE PEAKIIUU, TEPMOXUMHUUYCCKHE
ypaBHEHUS.

[TonsiTue O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsiTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHsATHEe 0O TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTe 0 XuMHUYECKOM paBHOBecUU. DakTOpBI,
BJIUSIIOIIME HAa CKOPOCTh XUMHMUYECKOM pEaKIuh M TOJ0KEHHE XHUMHUYECKOIO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMKM,  3JIEKTPOHHbIM  OasaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOM ~ PEaKLUU. CocraBineHue  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIUi C  HCIOJb30BAaHHEM  METOJIa
3JICKTPOHHOTO OajaHca.



Teopus 3EKTPOIUTUYECKON TUCCOLUALMU. DJAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M OHCCOLMALMK BEUIECTB C PA3JMYHBIMU BHJIAMHU
XuMu4eckoi cBszu. CreneHs aucconuanuu. CUIIbHBIE U clTa0ble 3JIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CloBuUsl MPOTEKaHUs peakluii HOHHOTO 0OOMEHa,
NOJIHBIE M COKpAIllCHHbIE HWOHHBIE YpaBHEHUsA peakuuid. CBONCTBa KHCIIOT,
OCHOBaHMI M COJIEH B CBETE€ NPEACTABICHHA 00  BIEKTPOIUTHYECKOU
nucconnanvu. KauectBeHHble peakuy Ha HOHBL. [loHsATHE O THApONIM3E conel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEIIECTB — METAJIOB W HeMeTayioB (rpadura u ammasa), CIOXKHBIX BEIECTB
(XxJopuaa HaTpusl), UCCIEIOBAHUE 3aBHCHUMOCTHA CKOPOCTH XMMHUYECKOM peakuuu
OT BO3JCHCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE 3SJIEKTPONPOBOAHOCTU
pacTBOPOB BEHIECTB, MpoLecca JUCCOLNMALIMM KHCIOT, LIEJI0Yer U COoNeH
(BO3MOXKHO  HCIIOJNB30BaHHE BUAECO MATEPUAJIOB), IPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPU3HAKW  [POTEKAHWS  peakuuid  HMOHHOIO  OoOMeEHa
(oOpazoBanue ocajka, BbIJEJICHUE Ta3a, oOOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHI
(ropeHue, peakuuy pa3ioXKeHHs, COCAUHEHNUs), pacllO3HAaBaHUE HEOPraHUYECKUX
BELIECTB C TIOMOUIBIO KA4YECTBEHHBIX pEAaKUUid Ha HOHBI, pEIICHHE
DKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 HX coelMHEHUSsI

OOmiasi xapakTepucTHkKa rajoreHoB. (OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3HUEecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XHWMHWYECKHME CBOMCTBA HAa IpUMEPE  XJopa
(B3auMoOJeHCTBUE € MeETalllaMH, HEMEeTallaMH, Weno4Yamu). XJIOPOBOAOPO/I.
ConsiHass KHCIIOTa, XMMHUYECKHE CBOWCTBA, MOJIyYeHUE, NMPUMEHEHue. JlencTBue
XJIOpa M XJOPOBOJOPOJA HAa OpPraHUM3M 4YeJOBeKa. BakHeWlme XJIOpUABl U X
HAXO0XKIEHUE B IPUPOJE.

OO6mast xapaktepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTeneHH okucieHus. CTpoeHue u (pu3nvyecKkue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMU KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBoJopo, CTpoeHue, pu3NYeCKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnorta, (QuU3MYECKUE U XUMHUYECKHME CBOMCTBa (0OIIME  Kak
OpeiCcTaBUTENd Kiacca KUCIOT M crnenuduyeckue). XUMHUYECKUE peakilui,
JeXalle B OCHOBE MPOMBIIIJIEHHOTO CrNoco0a TMOMyYeHUs] CEPHOU KHUCIIOTHI.
[Ipumenenue cepHoii KucioThl. COMu CEpHON KUCIOThI, KAU€CTBEHHAs pEeaKlUs Ha
cynb(ar-uon. HaxoxneHue ceppl W €€ COEAMHEHUN B TMPHUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpellbl COEAMHEHUSIMU CEPbl (KUCIOTHBIE JOXKIM,



3arpsi3HEHHE BO3/IyXa U BOJOEMOB), CITOCOOBI €T0 MPEA0TBPAICHUS.

OOmast xapakrepucTtuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpPHbIC CTENEHU OKHCICHHS. A30T, pacIpoCTpaHEHHE B IMPHUPOJIE,
dbu3ndeckre U XMMUYECKHe cBoMCcTBa. KpyroBopoT a3ora B mpupojie. AMMHUAK, €ro
du3nuecKre 1 XUMUYECKHUEe CBOMCTBA, MoJydyeHue u npuMeHeHue. Coiar aMMOHUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHEeHNE. KauecTBeHHAs peakius Ha
MOHBI aMMOHUS. A30THas KHCJIOTa, €€ TMONydeHue, (Pu3ndecKkue u XUMHUUYECKHE
CBOMCTBa (0OIIME KaK TIPeJACTaBUTEN Kilacca KHCJIOT W crenuduyeckue).
Hcnonb3oBaHWe HUTPATOB W COJIEM aMMOHHS B KadyeCTBE MHUHEPAJbHBIX
yao0peHuil. XuMHUYECKOe 3arps3HEeHUE OKPYKAIOIIEH Cpeabl COSTUHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIHW, 3arps3HEHUE BO3ayXa, MNOouBBl W BomoeMoB). docdop,
ajutoTpornHele Mogudukanuu gocdopa, Quanyeckne W XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbochopHas kucinoTa, GU3MIECKUEC U XUMHUISCKUE CBOIMCTBA,
nosyaenue. McnonpzoBanue pocdartoB B kauecTBe MUHEPATIBHBIX YI0OPEHHUIA.

Oo6mast xapakrepuctuka 31aemMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB,  XapakTE€pPHbIE  CTEMEHM  OKHUCJICHUSA.  YIJEpOJ,  aUIOTPOIHBIC
MOAU(UKALIUKA, PACHPOCTpaHEHUE B TMPUPOJE, GU3MUECKHME UM XUMHUYECKHE
cBoricTBa. Ancopomus. Kpyrosopor yriaepona B npupoae. OKCUIbI yriaepoa, ux
duznueckue M XUMHYECKHE CBOMCTBA, JCHCTBME HA KUBBIE OPraHU3MBI,
MOJIYyYEeHHE W TPUMEHEHHE. DKOJOTMYECKUE MPOOJIEMBbI, CBS3aHHBIE C OKCHUJIOM
yraepoaa (IV), rumore3a ri00albHOTO TOTCILICHHWS KIMMaTa, MapHUKOBBIN
addekT. YroapHas KUCIOTa U €€ COJH, X (PU3NUSCKUE U XMMHUUYECKHEe CBOMCTRBA,
noiiyueHue W npuMmeHeHue. KadecTBeHHass peakmus Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJIEHHOCTH U CEIhCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHHSIX
yriepozaa (MeTaH, 3TaH, STWICH, alleTHUICH, 3TaHOJI, TIIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
NPOAYKTHl WX TmepepaboTku (O€H3WH), WX POJIb B OBITY U MPOMBIIIIICHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaAX, OCNKaX, YrJIeBoJax — U UX
poi B OKM3HM YelioBeKa. MarepuaabHOe E€IUHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TOJYyYCHHUE W
npumeHenue. CoenuHeHuss KpeMHus B mpupone. OOmme mnpenactaBieHuss 00
okcune kpemuusi (IV) u kpemuueBoil kucnore. CHWIMKAThl, X HCIOJb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHeiIe CTpoUTeNbHbIE MaTepualbl: KepamuKa,
CTEKJIO, IIEMEHT, 0eTOH, >kene300eToH. [IpobiemMbl Ge30MacHOr0 MCMOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B OBCEAHEBHOM KU3HHU.

Xumuueckuii IKchepumenm:



H3y4YeHUE 00pa3I0B HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI,
IIPOBE/ICHUE KAaY€CTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJACHUE MPU3HAKOB
UX TIPOTEKAHMsI, OIBIThI, OTpaKaIOIIMEe (U3NUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOT€HOB U HX COCJAMHEHWH (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHHE C oOpaslaMu XJIOpUI0B (TaJOreHHUIOB), O3HAKOMIICHHE C
oOpa3naMu  ceppl M €€  COCIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HAOMIOICHHE TIpoliecca OOYriIMBaHUs caxapa IoJ JeHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBhI, M3YYEHHE XHMHUYECKHX CBOWMCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEJIEHNE KaUECTBEHHOW pEeaKIMu Ha CyJbdat-
WOH W HaOJIO/ICHWE TPHU3HAKA €€ TPOTEKAHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBOMcTBamMH a30Ta, ¢ochopa M HUX COCAMHEHHN (BO3MOXKHO HCIOIH30BAHHUE
BUIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (PochOopHBIX yn0OpeHui, MoTydeHue,
coOupaHue, pacrno3HaBaHWE U H3yYEHHWE CBOMCTB aMMMaKa, IMPOBEIACHUE
KaueCTBEHHBIX pEaKIuii Ha MOH aMMOHUA U (ocdaT-uoH U U3ydYeHUE MPU3HAKOB
UX IIPOTEKAHMs, B3aUMOJACHCTBUE KOHIIEHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3Yy4YEHUE MoOJeNen
KPUCTAUIMYECKUX PEIIeTOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIIEHUE C
IIPOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOrasa, MojaydyeHHe, COOMpaHue, paclio3HaBaHWE U W3YUYCHHE
CBOMCTB YIJICKUCIIOTO Tra3a, MPOBEJCHUE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl WU W3YyYEHUE TMPU3HAKOB HX MPOTEKaHUs, O3HAKOMIICHHE C
OPOAYKIIMEN CHIIMKATHOM TMPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3aJ1a4 o TeMe «BakHelnme HeMeTaJUIbl 1 UX COEIUHEHUS.

MeTaJiibl 1 MX COCTUHEHUSA

OO01mast xapakTepuCTHKa XUMMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommueckoin cucreme xumudyeckux asnemeHto /J[. .
MenpaeneeBa u ctpoeHusi arToMoB. CTpoeHHE METaIioB. Merainueckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEmIeTKa.  DJIEKTPOXMMHUYECKUUA  Psif
HaNpsHDKeHUH MeTaiuioB. U3NYecKue U XUMUYECKHUEe CBOMCTBa MeTayioB. OOiue
CrocoObl TOJMy4YeHHs MeTauioB. [loHSITHE O KOPPO3MU METAJIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Kopposuu. CruiaBel (CTajab, YyryH, IIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY M MPOMBIIIIJICHHOCTH.

[Ilenounsie MeTaIbl: MONOXKEHNUE B llepuoanueckon cuCcTEME XMMHUYECKUX
snementoB JI. M. MenaeneeBa, CTpoeHUE WX aTOMOB, HAXOXKJICHHUE B MPHUPOJE.
duznyeckrue U XMMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIbI 1
TUAPOKCUILI HATpus W Kauus. [IpuMeHeHHe TICNIOYHBIX METaNIOB M HX
COECIMHEHUM.

[Ilenouno3eMenpHbIE METAUIbl MAarHMd W KajbLUH: T[IOJIOKEHHE B
[lepuoanueckoit cucreMe xumudeckux siemeHToB J[. M. MenaeneeBa, ctpoeHue



MX aTOMOB, Hax0XJIeHUe B npupoae. Gusnueckue 1 XuMUUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxdeimme coeauHeHUsT Kanblus (OKCHI, THIPOKCHUI, COJIH).
XKecTkocTb BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AJ'OMUHHI: TI0JI0kEHUE B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHUE atoma, HaXOXICHUE B Ipupojie. Pusnyueckue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUSA. AMQOTEpHbIE CBOMCTBA OKCHAA U THIPOKCH]IA
AJFOMUHUSL.

Keneszo: nonoxenue B Ilepuoanueckoi cucteMe XUMHUECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOCHHE aToma, HaxoXKJIeHHE B mpupone. dusmyeckue u
XUMHYECKUE CBOMCTBA xkene3a. OKCUIbI, TUIpOoKCcU bl U conu xenesa (1) u xenesa
(1), mx cocraB, CBOMCTBA U TOJyYSHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpaslamMyd METaNIOB U CIUIaBOB, UX (HU3UYECKUMU
CBOWMCTBAaMH, UW3YYEHHE  pE3yJbTaTOB  KOPPO3UM  METALUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSL OKCHJIA
KaJIbI[Usl U HATpUsi C BOJOW (BO3MOKHO KCIIOJIb30BAHHE BHUIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KHUCIOPOAE
(BO3MOKHO  HCMOJB30BAHHE  BUICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUE€CTBEHHBIX PEAaKIMi HAa WOHBI: MAarHWs, KaJIbIUs, AJIFOMUHHUS, [IMHKA, >KEJe3a
(1) u xene3a (I11), meau (II), HaOMIOICHUE U OTIMCAHUE MTPOICCCOB OKPAIIUBAHMS
IJJAaMEHU WOHAMU HAaTpHs, Kaaus U Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TUIAPOKCHA aTFOMUHUS
U TUAPOKCUJA IMHKA, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 0 TeMe «Baxuelmue
METAJUJIbl U UX COCTUHEHUS.

XHMMUA M OKPY:KalOLIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHECBHOW JXW3HU 4YeJIOBEKa. bezomacHoe
HCTIOJb30BaHKE BEIIECTB M XUMHYECKUX peakuuil B ObITy. [lepBas momoib npu
XUMHUUYECKUX 0XKOTraxX U OTPaBJICHUSX.

XHUMUYECKOE 3arpsi3HEHUE OKpYKarollled cpelbl (TmpeaesibHas JOMycTUMas
KOHIIeHTpalus BemiecTs, nanee — [1JIK). Pons xuMun B permeHnn 3KoJI0TudecKux
mpo0Jem.

Xumuueckuii IKcnepumenm:

H3yueHue oOpasIloB MaTepuUasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnoie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M Mpu HM3ydeHUH XUMUU B 9 Kjacce
OCYIIECTBJISIETCS 4epe3 HCIOJIb30BaHME KaK OONMX €CTeCTBEHHO-HAYYHBIX
MOHATHUM, TaK U MOHSTUH, SBISIOMIUXCA CUCTEMHBIMU JIJISl OTAEJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI0 IIUKJIA.



OO1ue ecTecTBEHHO-HAy4YHbIE MOHATHA: HAY4YHBIA (PaKkT, THIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kilaccuukanus, MEepUOJUYHOCTb, HaONIIO/IECHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SIBJICHUE, MapHUKOBBII
3¢ eKT, TEXHOIOTHSI, MaTEPHUAIIBI.

dusuka: maTepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIU],
U30TOIbl, PAAUOAKTUBHOCTh, MOJIEKYNA, SJEKTPUUECKUNA 3apsjl, IMPOBOIHMKH,
MOJYIPOBOJIHUKH,  TUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHUE BEILIECTBA, a3, paCTBOP, pACTBOPUMOCTb, KPUCTAIIINYECKAS
pelIeTKa, CIUIaBbl, (PU3MYECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IIJIAHETHI, 3Be3/1bl, CoHIIE.

buonorust: ¢ortocuntes, apixanue, Ouocdepa, 3KOCHCTEMa, MHUHEPAIbHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MuHEpanbl, TOPHbIE MOPOIBI,
M0JIE3HbIE UCKOIIAEMbI€, TOTIJIUBO, BOJAHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTrpaMMBl OCHOBHOTO  OOIIETo
00pa3oBaHUs JIOCTUTAIOTCS B XOJIe OOYYeHMs] XUMHHU B C€IUHCTBE Y4YEOHOU H
BOCIIUTATEIBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULIHUOHHBIMU POCCUUCKAMU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, IPUHSTBIMUA B
oOIllecTBe MpaBWIaMH M HOpPMaMU TIOBEJEHUS W CIOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHUs, CAMOPA3BUTHUSA U COLUATIM3AIIMN 00YUYaIOIINXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOyYarONIUXCS
PYKOBOJICTBOBAaTbCA CHUCTEMOM TMO3UTHUBHBIX [EHHOCTHBIX OpPUCHTAUUN U
paclIMpeHue OIbITa JCITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) IaTPHOTHYECKOTO BOCIIMTAHHUS

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAayyHOMY HACJECIHWI0, MOHUMAHUS 3HAYEHHUS XUMHUYECKOM HAyKh B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HMHPpopmaruenn o
MEPENOBBIX JOCTHKEHUSIX M OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE MUpaA U OOIIECTBA;

2) rpasKAaHCKOT0 BOCIIMTAHUS:

MPEACTABJICHUSI O COUHUAJIBHBIX HOPMax M IIPABMIIAX MEXIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIENOBATENIbCKOM, TBOPUECKOW W JOPYrUX  BHJAX
JeSTETbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOW COBMECTHOM NEATEIbHOCTH TPH
BBITIOJTHEHUN Y4YeOHBIX, IIO3HABATEIbHBIX 3aJlad, BBIMOJHCHHH XUMHUUYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpolecce OTON ydyeOHOW JeATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE€ TMOBEJICHUE M TMOCTYNKH CBOMX TOBAapUUIEH C TO3UIUHU
HPABCTBECHHBIX Y MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCJEICTBUM ITOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTaBJISIOIIUE
OCHOBY JIJI1 TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS IPUPOJBI, B3aUMOCBA3SIX 4YEJIOBEKA C
MNPUPOJTHOM CPENOM, O POJIM XMMHUH B MO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAITPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOJMMBIC s OOBSACHEHUs HAOJIOJaeMBbIX IMPOIECCOB M SIBJICHHM,
MO3HABaTEIbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM paboThl € Yy4YEeOHBIMM TEKCTaMH, CIPABOYHOM
JUTEPATYPOM, JOCTYMHBIMH TEXHHUYECKUMHU CPEJCTBAMH WH(OPMAITMOHHBIX



TEXHOJIOTHI;

UHTEpEC K OOYYEHHI0O W IO3HAaHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTP K  €aMOOOpa30BaHMIO, IPOEKTHOM UM  MCCIIEIOBATEIbCKOM
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIlpaBIEHHOCTH U YpOBHS OOydeHHUs B
JIaJIbHCUIILIEM;

4) popMHUPOBAHUS KYJIBTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3JI0pPOBBIA 00pa3 >KW3HU, OCO3HAHHUE IIOCIEACTBUI U
HEMPUATHE BPEIHBIX MPUBBIYEK (YHIOTPEOICHHs aIKOTO0JIsl, HAPKOTUKOB, KypeHus),
HEOOXOIUMOCTH COOJIOJIEHUsT TpaBWi OE€30MAaCHOCTH TMpU  OOpalleHUuu C
XUMHUYECKUMHU BEUIECTBAMU B OBITY U PEAJILHON JKU3HU;

5) Tpy10BOr0 BOCHIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YyUYEHHIO Tpodeccuil u Tpyia pa3inyHOro poja,
yBaXEHUE K TPyAy U pe3yibTaTaM TPYLOBOM JAESITEIBHOCTH, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MPEAMETHBIX 3HAHUW 10 XHMMHH, OCO3HAHHBIM BBIOOD
WHJUBUyAJIbHON TPAaeKTOPUU MPOAOJDKEHUSI 00pa30BaHUs C YU4E€TOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
ycIemHOW po(eCCUOHATIBHON IE€ATEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTb a/1alITUPOBATHCA B PO(HECCUOHATILHOM Cperie;

6) 7K0JI0rHYecKOro BOCHUTAHMSA:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOLIEHHE K NPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHUMAaHUE [IEHHOCTU 3/10POBOIO U
O0e3zonmacHOoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(¢u3nyecKkoMy M TICUXHYECKOMY 3/J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIOECHUS
paBuJ1 O€30MaCHOTO MOBEAEHUS MPU pabOTe ¢ BELUIECTBAMM, a TAKKE B CUTyaIUsIX,
YTPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMHUH, IS
peleHns 3a1a4, CBI3aHHbIX C OKPYKAlOLEeW IPUPOIHON CPENOM, JJIsl TOBBIIEHUS
YPOBHSI  3KOJOTMYECKOW  KYyJbTYpbl, OCO3HaHUS TJOOAJIbHOIO  XapakTepa
HKOJIOTMYECKUX MpoOJieM M MyTed MX pelieHHs] MOCPEACTBOM METOAOB XHMHUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHOW MPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBIACISIIOT 3HAYMMBIE IS
(GopMupOBaHHA MHPOBO33pEHUS OOIlEHAyYHBbIE TOHATHUA (3aKOH, TEOpHs,
OPUHIIUI, TUIIOTE3a, (DAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMETax W IMO3BOJSAIOT Ha
OCHOBE 3HAaHUN M3 ATUX NPEIMETOB (POPMHPOBATH MPEACTABIECHUE O LEIOCTHOU
HAyYHOM KapTHUHE MUpa, U YHUBEPCaJbHbIe yueOHbIE NEHCTBUS (IT03HABATENbHEIE,



KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOpbIe oOecnednBaroT (HOpMUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
JEeSITETBHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUSA

Bba3oBble JJornueckue 1eMcTBUA:

YMEHUS WCTOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATh MX XapaKTEepPHBIC
NPU3HAKK, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BAThH
MOHSATHS JIJIs1 OOBSICHEHUST OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHil,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3U MEXIy OOBEKTaMHU HW3Yy4YCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AHAIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOUYCHUS;

yMEHUE TPUMEHITh B TMPOIECCE TMO3HAHMS TMOHATUA (TIPEIMETHBIE W
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XHMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIETbHBIC MTPEACTABICHHS —
XUMHAYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuUMUueckas QopMmyia U ypaBHEHHUE
XUMHUYECKON peaKIuu — MpU PEHICHUH Y4eOHO-TI03HABATENbHBIX 3371a4, C YYETOM
ATUX MOJICNIBHBIX TPEICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYCCKUX PEAKIIHH,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIICJACTBEHHBIC CBS3U W
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1efiCTBUS:

YMEHHUE HCIIOJIh30BaTh TOCTABJICHHBIE BOIMPOCH B KAadyeCTBE WHCTPYMEHTA
MO3HAHWA, a TAaKKE B KAa4eCTBE OCHOBBI I ()OPMHUPOBAHUS THUIOTE3BI TIO
IPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUMN;

NPUOOPETEHUE OIbITa IO TUTAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHME HaOoJaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTar, (OpPMYIUPOBATh 000OIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEJACHHOTO OMbITA, UCCIIEIOBAHUSA, COCTABIIATh OTYET
0 MPOJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

YMEHUE BHIOWpATh, aHAJIM3UPOBATh M HMHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IUYHBIX BUJOB U (HOPM TPENICTABICHHUS, MTOTYyIaEMYI0 U3 Pa3HBIX UCTOYHHUKOB
(HayyHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOTO COJIEpP)KaHMs, CIIPABOYHBIC
nocobusi, pecypcel VHTepHeTa), KPUTHYECCKH OIICHHBATh MPOTHBOPCUHUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

YMEHUE TPUMEHATh Pa3IudHbIC METOABI W 3alpOChl MPHU MOUCKE W OTOOpE
uH(OPMAITUU U COOTBETCTBYIONIUX JTAHHBIX, HEOOXOIUMBIX JIJIS BBHITIOJTHEHUS



y4eOHBIX U TTO3HABATENbHBIX 3a7[au ONPEAEICHHOTO TUMa, MPUOOpEeTEHNE OMbITa B
o0JacT HUCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHE KYJBTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO (JOpMY IpeCTaBICHUs HHPOPMALUU U
WJUTIOCTPUPOBATh PEIIAeMble 3aJa4d  HECIO0KHBIMH CXEMaMHM, JHarpaMMamy,
apyrumu popMaMu rpadUKi U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh W aAHAJU3MpOBaTh B Ipolecce Y4YeOHOU H
MCCIIEIOBATENLCKON NEeATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CENICKOTO XO3SMCTBA M TPAHCIOPTA HA COCTOSIHUE OKpYXKaroled IPUPOAHOU
CpEIBbl.

KoMMyHHKaTHBHBIC YHHBEpCaIbHbIe Y4eOHbIE 1eiiCTBHUS:

yMEHHUs 3ajaBaTh BOMNpPOCHl (B XoJe Auaigora W (WiIM) JTUCKYCCHHU) TO
CyllecTBy  oOcyxaaemMoll  Tembl, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHON 3a1a4H;

YMEHUS  NOPEACTABIATH  IIOJYYEHHBIE  PE3yJIbTaThl  [03HABATEIbHOU
NEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTAX; JeJaTh IPE3CHTALUIO
pE3yNbTaTOB BBINOJHEHUS XMMHYECKOTO SKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
71a00paToOpHOI pabOTHI MO UCCIIEI0OBAHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

YMEHMsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIENOBAaTEIbCKOM  JEATEIBHOCTH  IPU  PEIICHHUH
BO3HMKAIOIIMX MPOOJEM Ha OCHOBE ydeTa OOIIMX HMHTEPECOB U COIIACOBAHMS
no3uuuii (00CyX AeHusl, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHALIMS
COBMECTHBIX JICICTBUH, OIpPEICIICHUE KPUTEPUEB 1O OILEHKE KayecTBa
BBINIOJITHEHHOHN pa0OThl U JpyTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUYeOHbIC 1eICTBUA:

YMEHUE CaMOCTOSITEIBHO ONPENENATh LENN JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOIAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BIOUpATh Harboee 3PPeKTUBHBIE CIIOCOOBI PEIICHUs YYEOHBIX U
NO3HABATEJBHBIX 337a4, CaMOCTOSITENIBHO COCTAaBIATH WM KOPPEKTUPOBATH
IPEIJIOKEHHBI  aJNTOPUTM JEUCTBUM IIPU BBINOJHEHUHM 33aJaHUA C Y4YETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMIX,
OLIEHMBATh COOTBETCTBUE MOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEIU, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCIIOBUH 3aJaHUMN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 00S3aTENbHOTO
collepKaHusl, YCTAHOBJIEHHOTO JaHHOW (QenepanbHOl paboueld Mporpammoi,
BBIICJIIIOT: OCBOCHHBIE OOYYaIOIIUMHCS HAy4yHbIE 3HAHMS, YMEHHUS U CHOCOOBI
nercTBuil, crnermuduUecKde JUISI  MpeaMeTHONM obiacth  «XUMHS», BHJIBI
NEATEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHMSI, €0 HHTEPIIPETALIIH,



peoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIUX.
K xoH1y oOyuenus B 8 Kiacce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHU:

e PACKpBIBaTh CMBIC]I OCHOBHBIX XMUMHUYECKUX MOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN JIIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00beM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBLHOCTh, CTEIICHb
OKHCIICHUSI, XUMUYECKasi pPEakKIus, KiaccuuKamus peakuuid: peaxiuu
COCJIMHEHHUS, PEAKLUHUH pPa3JIOKECHMs, PpEaKIUU 3aMELICHUs, pPEAKUUU
0oOM€Ha, HK30- U 3HJIOTEPMHUYECKHE PEAKIINH, TEIII0BON 3(pdeKT peakuuu,
AIpO aTOMa, JJIEKTPOHHBIA CJIOW aroma, aroMHas OpOWTalb, paanycC
aToMa, XMMHYECKasl CBs3b, MOJSIPHAS W HEMOJIIpPHAs KOBAJCHTHAs CBSA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PacTBOp, MaccoBas JI0OJIsI BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIIUs) B PaCTBOPE;

e WJUTFOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XHUMHYECKUX TIOHATHH H
MPUMEHSTH AT MOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPAILCHHUIA;

e UCIIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY JUIsl COCTABIEHUS (DOPMYJI BEIIECTB
Y YPAaBHEHHMI XMMHUYECKUX PEAKLU;

e ONIPEJIETATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENEHb  OKHUCIEHUSA  DJIEMEHTOB B  OMHApHBIX  COEIMHEHMSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIAcCy COEIMHEHHMH 110
dopMynaM, BHJA XMMHYECKOH CBs3W (KOBaJ€HTHAasT W MOHHas) B
HEOPTraHWYECKNUX COCIUHEHUSX;

e packpeiBaTh cMbIica [lepuogmueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh MOHUMAHHE TEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX IOJOXeHus B Ilepuonnueckoi cucreme,
3aKOHOB COXPAaHEHMsS MacChl BEUIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aK0OHa ABOraapo;

e ONIMCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuognueckoit
CUCTEMbl XHMHMYECKHX OJEMEHTOB: pa3jiuyarb MOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpymnmna (b-rpynna)», mansie u
OoJbIlIMe MEPHOIbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCA B
tabmune «llepmomnueckas cucrema Xumudeckux odiemenroB [l N.
MenzeneeBay ¢ UHCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3aps] siipa, oOLIee YHUCIO AIEKTPOHOB
U pacrpeereHne ux Mo 3JEKTPOHHBIM CII0SIM);



e KJIACCU(UIIMPOBATh XUMHUYECKHE DSJIEMEHTHI, HEOPTraHHMYECKHE BEIECTBa,
XUMHUYECKUE peakuuu (10 YMCIy U COCTaBY YYacTBYIOIIUMX B peakluu
BEIIIECTB, M0 TEIIOBOMY 3 (PeKTy);

e XapaKTepHU30BaTh (OMUCHIBaTh) OOLIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE PUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

e IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX Kaue€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XUMHUYECKUX IMIPEBpAIICHUA B
Pa3INYHBIX YCIOBUSX;

e BEIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJII0O XUMHUYECKOTO DdJeMEHTa Mo (opMylie COEIUHEHUs,
MAacCOBYIO [IOJIIO BEIIECTBA B pPACcTBOpE, MPOBOAUTH pPACUYETHl IO
YPaBHEHUIO XMMHUYECKOW pEaKIIHH;

e IPUMEHATH OCHOBHBIE OIEPAIIMHA MBICIUTEIBHON NEITeTbHOCTH — aHAllu3 U
CHUHTE3, CpaBHEHHE, 0000IeHrne, CHUCTEMaTHU3alluio, KIacCH(pHUKAIUIO,
BBISIBJICHUE TPUYUHHO--CJICJICTBEHHBIX CBA3EH — Ui M3YyYEHHs] CBOWCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAYYHBIE METOBI
NMO3HaHUS — HAOIIOJIEHUE, W3MEpPEHHE, MOJEIHPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

e CJIC/IOBATH IPABUJIAM TOJB30BAHMSI XUMUYECKON MOCYA0M U 1ab0paTOpHBIM
o0opyZoBaHUEM, a TaKXKe IMpaBuUjiaM OOpallleHusi C BeIllecTBaMU B
COOTBETCTBHMM C HWHCTPYKIHMSIMH 110 BBIMOJHEHUIO JTaOOPaTOPHBIX
XUMHUYECKUX ONBITOB MO TOJYYEHUID M COOHMpaHUI0 Ta3000pa3HbIX
BelIeCTB (BOJOpOJAa M KHUCIOPOAA), MPHUTOTOBIEHUIO PAacTBOPOB C
OIpe/IeNIEHHOW MacCOBOM J0JI€ pacCTBOPEHHOTO BEULIECTBA, IUIAHUPOBATh
¥ TIPOBOJIUTH XMMHYECKHE SKCIIEPUMEHTHI M0 PAaCMO3HABAHUIO PACTBOPOB
HIesIouei M KUCIOT ¢ TOMOIIbI0 MHIUKATOPOB (JakMmyc, (heHondranen,
METUJIOPAHXK U IPYTHE).

K xonIy oOydenus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 6A30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TIOHATHH: XHWMHYCCKHHA
DJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CII0)KHOE BEIIECTBO, BAJICHTHOCTH, JJICKTPOOTPHUIATEIHLHOCTh, CTETICHb
OKHUCJICHUS, XUMUYECKasi PEAKIUs, XUMAYECKasi CBsI3b, TEIUIOBOM AhdexT
peakinuu, MOJb, MOJSPHBIA  00BEM, PACTBOpP,  DJIEKTPOJIHUTHI,
HEAJICKTPOJUTHI, AJICKTPOIUTHYECKAsT JUCCOIMAINS, PEAKIMd HOHHOTO
oOMeHa, KaTaau3aTtop, XHWMHUYECKOe paBHOBecHe, oOOpaTHUMble W
HEOOpaTUMBIE PEaKIUU, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PpEAKIINH,
OKHUCJIUTEIb, BOCCTAHOBHUTEIIb, OKHCJIICHHE U BOCCTAHOBJICHUE,



aIJIoOTPOMNus, aM(pOTEPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInuecKas), KpHUCTAIUIMYEeCKas penieTka, KOppo3us METaslioB,
CIUIAaBbl, CKOpPOCTh XUMHYECKOM peaklHH, MPEeNeIbHO TOIMyCTUMAas
koHueHtpanus [1JIK BemecTna;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITHH U
MIPUMEHSTh 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MIPEBPALICHUN;

e UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTAaBICHUS (DOPMYIT BEIIECTB
Y YPAaBHEHUW XUMUYECKUX PEAKIINM;

e OIIPEAENATh BAJEHTHOCTh M CTEIEHb OKHUCIICHHUS XMMHUUYECKUX SJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEHIECTB K
OTpENECNEHHOMY KIIACCy COEOWHEHUH 1Mo (opMynaM, BHA XUMHYECKOM
CBA3M (KOBAaJE€HTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COEJIMHEHHUSX, 3apsj MOHA M0 XUMHUYECKOW (opMyJsie, XapakTep Cpeabl B
BOJHBIX PaCTBOPAax HEOPTraHWYECKUX COECIMHEHWM, THI KPUCTALLIMYECKON
pPELIETKN KOHKPETHOI'O BEILIECTBA;

e packpbeiBaTh cMbIc Ilepuommueckoro 3akona JI. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIHUCHIBaTh U XapaKTepU30BaTh
TabnnuHyo ¢opmy Ileproanueckoil cUCTeMbl XMMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHATHS «TJIaBHas moarpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynma)», manele u OoJblIMe NEPUOABI, COOTHOCUTH
0003HayeHUsl, KOTOpbIE MMEIOTCA B MEPUOJMYECKOW Tadiuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI aTOMOB  XHMHYECKHUX
JIEMEHTOB (COCTaB | 3apsij sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpenenieHue HX 0 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH  OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M UX COEAUHEHUUN B
npenesax MajbIX MEPUOJOB U INIABHBIX MOJATPYIII C YYETOM CTPOCHHUS HX
aTOMOB;

e KJIACCU(UIIMPOBATh XUMHUECKHE DJIEMEHThI, HEOpraHMYECKHE BEIIEeCTBA,
XUMHUYECKHE peakiuu (10 YKCIy M COCTaBy YYAacTBYIOLIUX B peaklUu
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U CHeuu(PUUecKue XUMUYECKHUE
CBOMCTBAa NPOCTBIX W CJOXKHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHMI COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

e COCTaBJISTh YPAaBHEHUS DJEKTPOJUTUYECKOM  JTUCCOIMAIMU  KHCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAILIEHHbBIE YPAaBHEHUS PEAKLIMI UOHHOTO
oOMeHa, YypaBHEHMsI peakUud, MOATBEPKIAIOUINX CYIIECTBOBaHHE
TEHETUYECKOM CBS3M MEK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;



e PACKPBIBATh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUi
MOCPEJICTBOM COCTABJICHUS SJICKTPOHHOTO OaaHca dTUX PEeaKIIUi;

e IPOrHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBHUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAaHUS XUMHUYECKHX TMPEBpAIlCHUN B PA3IUYHBIX
YCIIOBHSX;

e BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO D3JeMeHTa Mo (opMyie COeAMHEHUs,
MacCOBYIO JIOJII0 BEIIECTBA B PACTBOpE, MPOBOJUTH PACUYETHl IO
YPaBHEHUIO XUMHUECKON peaKInu;

e COOJIIOIATH TPaBWJIA TIOJB30BAHUS XUMHUYECKOW MOCYAOH U J1abOpaTOpHBIM
o0OpyZIoBaHMEM, a TakkKe INpaBwia oOOpalleHHs C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIMSIMH IO BBINOJHEHUIO JaOOPaTOPHBIX
XUMHUYECKUX ONBITOB MO TOJYYEHUI0 M COOHMpPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHAKa U YTJIEKHCIIOTO rasa);

e IPOBO/IUTH PEAKILIMHU, MOATBEPIKIAIOIINE KAYECTBEHHBI COCTaB PAa3IMYHBIX
BELIECTB: PACMO3HaBaTh OIBITHBIM IYTEM XJOpUA-, OpOMHI-, HOIUNI-,
kapOoHart-, Qocdar-, cunukar-, cyinbdar-, THIPOKCUA-HUOHBI, KATUOHBI
AMMOHHUS W HMOHBI H3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

e IPUMEHATH OCHOBHBIE OIEPALIMK MBICIUTEIBHON AESITENBHOCTH — aHAU3 U
CHUHTE3, CpaBHEHHE, O0000IIEHHE, CHCTEMAaTU3allhi0,  BbISBICHHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3CH — IS WM3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIui, €eCTECTBEHHO-HAYYHbIE METOJbl TIO3HAHMUS —
HaOJII0/IeHNe, M3MEpEeHHe, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KITIACC
KoauuyecTBo yacoB
No HaumeHnoBaHue pa3iesioB U KoHTpoabubIe MpakTnueckue DJiIeKTpoHHbIe (HH(POBHIE)
n/n TeM MPOrpaMMBbl Bcero paGoTh! paBoThI oOpa3oBaTe/ibHbIE PeCcypChl
Pa3nen 1. [lepBoHayaibHbIe XUMHUYECKHE MOHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBOHAHMS 1 5 2 bubmnorexa [JOK
IIPAaKTUYECKOU JAESITEIIBHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
19 BemectBa n xumuueckue 15 1 bubnuorexa [JOK
peaKkuuu https://m.edso0.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. BaxkHeiimmne nmpeacTaBuTe/ I HEOPraHUYECKUX BelIECTB
21 Bo3zayx. Kucnopon. ITonstue 06 5 1 bubmuoreka [IOK
' OKCHJaX https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o kucnorax u 8 1 1 bubmuoreka [IOK
COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 1 bubnmnoreka [JOK
OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcChl § 11 1 1 bubmmorexa [JOK
' HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Paznen 3. llepunoauuecknii 3akon u [lepuoanyeckasi cucreMa xumuieckux 3ieMeHToB /1. . MennesieeBa. CTpoeHue aTOMOB.
Xumnueckas cBsi3b. OKHCJINTETBLHO-BOCCTAHOBHTEJIbHbBIE P€aKIuH

3.1

Ilepunonnuecknii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
Mennene-eBa. CTpoeHue aToma

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
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XUMHYECKasA CBI3b.

) bubnuoreka [IOK
3.2 OxucTHTENEHO 8 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIIbHBIE PEAKIUH
bubnmoreka [IOK
Hroro no pasneny 15 https://m.eds00.ru/7f41837¢
PesepBHOe Bpems 3 bubmorera OK
https://m.edsoo.ru/7f41837c
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9 KJIACC

KosmnuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ugpossbie
Ne ni/m IporpaMmMb1 pasi Beero KonTpoabubie | IlpakTuueckue f)]gp(al::f) OBAT e.l)'lbl-lbl e
padoThI padoTshI pecype
Pazgen 1. BemiecTBo U XUMHUYeCKHE PeaKIUH
11 [ToBTOpeHwue u yriaydieHne 3HaHu| 5 1 bubnuoreka LIOK
OCHOBHBIX Pa3/ieNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHULIC 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubnunoreka [JOK
XUMUYECKUE PEAKIIMU B pACTBOPaX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznea 2. Hemera/iibl M X COeTUHEHUA
21 OO0m1as xapakTepuCTUKa XUMUYECKUX 4 1 bubnuorexa [JOK
anemeHToB VIIA-rpynmel. ["anorens https://m.edso0o.ru/7f41a636
OO01mas XxapakTepucTUKa XUMUYECKUX Eumorexa [IOK
2.2 zg:xzﬁzgigm-mwnm' Cepauee 6 https://m.edsoclf ru/7f41a636
OO0mas XxapakTepucTUKa XUMHUUECKIX BuGmorexa [1OK
2.3 2EZ§EEEEE;A_FPYHHH' Asor, docgop u nx ! 1 https://m.edsoo.ru/7f41a636
OO61as XxapakTepuCTUKa XUMUYECKUX BuGmorexa [OK
2.4 igeehl\iii;oi LZi;l;[;y;HlieI;;zrﬂepon u 8 1 2 https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Paznen 3. MeTa/uibl U X COeTHHEHUS
3.1 OO01mrme cBoOiiCcTBAa METAIIIOB 4 Egggﬁﬁf{;&gﬁﬁ 412636
3.2 Baxueiimme MeTamubl 1 UX COSAUHCHHS 16 1 2 bu6mmoreka [IOK
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Hroro no pazueny 20
Paznen 4. XuMus u okpy:xamomas cpeaa

4.1 BemectBa u MaTepuaisl B )KU3HU YEJIOBEKA 3 Bubmiorexa LIOK
: https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpemst 3 Bubmiorexa LIOK

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