


MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepalbHON pabouell MHpPoOTrpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CpPEACTBAMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTesIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY)KUT OCHOBOW [l (OPMHPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (GYHKIUU OOBSICHEHHS W IPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[lpn w3yueHWH XUMHH TPOUCXOAUT (HOpMUpOBaHHE 3HAHUN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX



3HAHUN — BaXHEUHMX (PaKTOB, MOHATUN, 3AaKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYIHBIX O00OOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpPUOOIICHUM K HAyYHBIM METOJaM T[O3HAHUS TMPU M3YYCHUU BEUIECTB U
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHHH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipy M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (QopMmupoBaHUE HHTEIUICKTYaAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHUE
oOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS U CAMOINO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCIE€ YMEHUU OOBSICHATH U OLCHUBATH SIBJICHUS
OKPY’KAIOLIEr0 MUpPa, UCIHOJIb3YSl 3HAHWUA M OIbIT, MOJYyYCHHbIE MPHU H3YUEHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'YMAaHUCTHUYECKUX OTHOIICHUI,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWA I BBIPAOOTKH IKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IEJSIX
COXPaHEHUSI CBOETO 3/I0POBbs U OKPYKAIOIIEHW IPUPOLHOU CPEBIL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQuis M HANpPaBJIECHHOCTU JalbHEHIIEro
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBAa cocTaBa BemecTB. OTHOcHUTENbHAas aToOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHAYECKAsl PEaKIUs U €€ MPU3HAKY.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMUYECKOHN MOCYIOH, MpaBUIaMHu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJBI) U XMMHYECKHX (TOpEHHE CBEYM, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BenlecTBo. HaxokneHue kuciaopoga B HpUpoJe, (PU3MUECKHME U XUMHYECKHE
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cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenme xucimopoma. CmocoObI
MOJly4YeHHUs] KUCJIOpoJa B JIabopaTOpPUU H MPOMBIIUIEHHOCTH. Kpyroopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOIU(UKALINS KHCIOPO/Ia.

TernoBoit »h(dEeKT XMMHUYECKOW pPEakiuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHUE CBOICTBA, MPUMEHEHHE, CIIOCOObI
nonyuyeHus. KucmoTsl u comnu.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacellieHHbIE M HEHACBIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEMIECTB B BOJE.
MaccoBast 10711 BelIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpOZIE€ U B KHU3HU 4esioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa Heopranudeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  cojieoOpaszywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM@OTEepHbIE) U
HeconeoOpasyromue. Homenknatypa okcunoB. ®Dusnueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukauuss ocCHOBaHMI: HIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHmil. PU3MYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuU. [losmyyeHre ocCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. HomeHnknarypa coneii. OU3NYECKUE U XUMHUYECKAE CBOMCTBA COJEH.
[lonyuenue cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3AyXE, MTOIYUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHHE, PACHO3HABAHME W HU3YUYCHHE
CBOMCTB BOJ0Opo/aa (ropeHue), B3auMozeicTBre Bojgopona ¢ okcugaoM meau (1)
(BO3MOXKHO HCHOJB30BaHUE BHUAEOMATEpUAIOB), HaOMIOAEHNE O0PA3IOB BELIECTB
KOJIMYECTBOM | MOJb, HCCIEAOBaHUE OCOOCHHOCTEHW pPACTBOPEHHS BEILECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUIOTOBIICHUE PACTBOPOB C  ONPENEIEHHOU
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MAaCCOBOM JIOJIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBUE BOJbI C METAJLUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpPUAIIOB),
uccienoBaHe oOpa3lOB  HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiictBus oxcuga meau (1) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUid HEUTpaIU3aluu, MOJYYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaljla JAPYTMM W3 PacTBOpa COJU, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanueckuit 3axkoH u Ilepuoauyeckas cucreMa XHUMHYECKHX
ieMeHToB JI. U. MenaeneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbIE METaJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JJiIMHHOMEpUOAHAas  (OPMBI
[Tepuoanueckout cucrtembl xumudeckux siaeMeHToB [l. 1. MenneneeBa. [lepuobl
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYMNIBI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronbl. DnekTponsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI04eK aTroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUUYECKOIO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYNIIaM U IEPUOLAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — y4y€HbId U
rpaXXJaHMH.

Xumudeckass cBsa3b. KoBajieHTHast (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DIEeKTPOOTPUIATETbHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHHue oOpa3loB BEMIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCJIOT M WIEJIOYEH, IPOBEICHUE OIMbBITOB,



WUTIOCTPUPYIOIIMX ~ IOPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKkUui
(ropenue, peakliMy pa3IoKeHUs], COETUHEHU).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeXIpeAMETHBIX CBS3€M IIPM HM3yYEHWHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIHOJb30BaHUME KaK OOMIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK Y TOHITHM, SIBISIOIMUXCS CUCTEMHBIMU JIJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DAKT, TMIIOTE3a, TEOpUS,
3aKOH, AaHaJlu3, CHUHTE3, KilacCU(PUKAIUs, M[EPUOJUIHOCTh, HAOIIOACHHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsAll, BEIIECTBO, TENO,
00BbEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3NUEeCKUe BEIUMYMUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnonuueckuit 3akoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHUYECKAX DJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KalWs, KaJIbLMS M HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakiuid Mo pa3auyHbIM MpU3HAKaM (10 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHCICHUS XUMHUYECKHX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX U TeTEPOTrCHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,

8



BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEAKUUH U IMOJIOXKEHUE XHUMHYECKOrO
paBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBneHue  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoi cBsizu. CteneHp aucconuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YcCioBuUsl MPOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
IIOJIHbIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM W cOJell B CBeTE€ MPEACTaBICHUHA 00 3IEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHHMYECKUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKIuu
OT BO3JCMCTBUS pa3IMUHBIX (AKTOPOB, MCCIEIAOBAHUE DBIEKTPONPOBOAHOCTH
pacTBOPOB  BEILECTB, IPOLECCA JAUCCOLMALMM KHUCIOT, LIEIOYEHd U  COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MAaTEpPUAIOB), [POBEJACHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKU  NPOTEKAHWs  peakuMid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEeaKkUuid
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PaclO3HaBaHUE HEOPraHMUYECKUX
BEIIECTB C TIOMOLIbIO KAaYeCTBEHHBIX pEAaKUMd Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1ay.

Hemeranibl 1 MX cOeAMHEHUSA

OOmast xapaktepucTuka rasoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3MUecKHe CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHMHUYECKHME CBOMCTBA HA MPUMEPE  XJIOpa
(B3aUMOJEHCTBUE C METalJlaMy, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 3jaeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKUEe CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAa U CEPbl. AJIIOTPONHbBIE MOAUDHUKAIIMN KUCTIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
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XUMUYeCKrue cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIIOB.
Cepnast kucinoTta, ¢uU3MYECKME H XUMHUYECKHE CBoicTBa (oOmMe Kak
IpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE PpEaklvy,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Cosii CEpHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH CpeIbl COCIUHEHUSIMHU Cepbl (KUCIOTHBIC JT0XK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €TI0 IPEI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCICHUS. A30T, paclpOCTPAHEHHE B MPUPOJIE,
busznyeckue u XuMudeckue cBoicTBa. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3NYecKue 1 XUMUYCCKAE CBOMCTBA, TOJydeHHe U ipuMeHeHue. Coar aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TOoJiydeHHe, (QU3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcmonp3oBaHne HUTPATOB M COJIEH aMMOHHUS B Ka4eCTBE MHMHEPAIbHBIX
ynoopenuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMoOB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcup docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEIEHM  OKHUCJICHUS.  YTJepoid,  auIOTPOITHbIC
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B MpuUponae, (U3NYECKUE U XUMHUYECKHE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHEe. JKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOTO TOTEIUICHUS KJIMMaTa, MMAPHUKOBBIN
addekrt. YronpHas KuciaoTa u €€ coyM, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noilydyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIIBCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX pOJib B OBITY W MPOMBIILIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KMUpaX, OelKax, yrieBojax — U X
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poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHCHUIM.

Kpemuuii, ero ¢Qusmueckne u XUMHUECKHE CBOWCTBA, TMOJIY4YCHHE U
npumeHenue. CoelMHEeHHs KpeMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kucnote. CHIMKATBl, UX UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxHelilne CTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiaembr 6€30macHOr0 MCTOIB30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHUe 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
UX TIPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBa
raJIOTEHOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHHUE
BHJICOMATEpUAIIOB), HAOJIIOACHUE Mpoliecca OOYyIJIMBaHUS caxapa Mo/ JehCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBlIeHHOI CEPHON KUCIIOTHI, MPOBEJCHUE KAaUeCTBEHHON PeakInK Ha CyIbdar-
WOH W HAOJIOJeHHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJyYeHUE,
coOuMpaHue, pacro3HaBaHWE U M3YYCHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdaT-uoH U u3ydyeHue NMpu3HAKOB
MX [POTEKaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), W3yUYCHUE Mojenen
KPUCTAUTMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aZICOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM TPOTHBOTa3a, MOJyuyeHHUe, cOOUpaHue, paclio3HaBaHUE M U3yUCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOoHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIIMEH CHUJIUKATHOM TMPOMBIIIIICHHOCTH, PEIICHHE HSKCIEePUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux noyiokeHus B llepuomuueckoy cucreme xumuyeckux diaemeHtos . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamndeckasi CBsi3b U
METAJIMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMHUYECKUU Pl
HanpsOKeHUN MeTayuioB. OU3ndeckrue U XMMHYECKHE CBOMCTBA MeTauioB. Oouue
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CIOCOOBI TIONTy4eHHUsS MeTauioB. [loHATHE O KOpPpPO3WM METAIOB, OCHOBHBIE
crocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounble MeTambl: NoNOXKeHHe B [leproanyeckoil cUCTEME XUMUYECKUX
sanemeHntoB . M. MenaeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJECHHE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCUIBI HATpusi W Kanus. [IpuMeHeHWe WIENOYHBIX METaNIOB M HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblUMW: IIOJIOKEHHE B
Ilepunonnueckoin cucreMe xumudeckux siemeHToB [[. M. Menaeneesa, crpoeHue
UX aTOMOB, HaXOXJIeHHUE B IIpupojie. Dusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIOMUHHUI: TI0JI0kKEHUE B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHE aToMma, HaxOXKICHHE B npupone. Puznueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOICTBA OKCHAA U TUIPOKCHU]IA
ATIOMUHUS.

Keneszo: nmonoxenue B [leppuoanyeckor CUCTEME XUMHUYECKHUX AJIEMEHTOB /1.
. MenneneeBa, CTpOEHHE aToOMa, HAXOXJAEHUE B mpupoac. Pusnmyeckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKcubl, ruipokcuibl U con xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, U3YYEHHUE PE3YyJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIIEIOBAaHUE CBOMCTB XKECTKOW BOJBI, MpoOllecca TOPEHUS XKeJe3a B KUCIOPOJIe
(BO3MOKHO  HCHOJIb30BAHHE  BHJIEOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA Ha MOHBI: MarHus, KajblUs, aIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJJaMEHH MWOHAMU HATpusl, KaJlus U Kalblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxuelue
METAJIIbI K KX COSTUHCHUS.

XuMHA U OKPYKaKWLIas cpeaa

BemecTBa m marepuansl B IIOBCEAHEBHOM »XU3HM YelOoBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorib mpu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.
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XHWMHUYECKOE 3arps3HEHUE OKpYKaroled cpenbl (MpeaenbHas AOIMyCTUMast
KOHLeHTpauus BeulecTs, nanee — [1JIK). Pons xuMun B perieHnn 3KOJ0rnyecKux
npobJieM.

Xumuueckuii IKCnepuMeHm:

u3ydyeHue o0pa3loB MaTepuaioB (CTEKJO, CIUIABbl METAJJIOB, MOJIMMEPHBIE
MaTepHabl).

Mesicnpeomemmunie céazu

Peanuszanus MexXnpeaMeTHBIX CBsS3€d NMpU HM3Yy4eHHMM XMMHHU B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
HNOHSTUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX MIPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIEIb, SIBICHHUE, NAapPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duznka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
U30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJA, BJIEKTPUUYECKUN 3apsij, MPOBOJHHKH,
NOJYIPOBOJHUKHY, JAUDJCKTPUKH, (POTOJIEMEHT, BEIIEeCTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHME BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas
peméTka, CIUlaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBICE TMOPOJHI,
M0JIE3HBIE UCKOIAEMbl€, TOTLNTMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U 00ILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HON COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMPOLECCe OTOW Y4YeOHOM eATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKHM M COCTaBIIAIOLIME
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA IIOJYYEHUE HOBBIX 3HAHUU II0
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
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HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O003HATENBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAaINpaBJIE€HHOCTH W YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEACTBUNA U
HETPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBui O€30MacCHOCTH TIpU  OOpallleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPyAYy W pE3ylbTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUyAIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBLHON AESTENBHOCTA U PA3BUTUSI HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O0e3onacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MTOBEEHUS TTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMS, MOJIydaeMble TIPU U3YUYEHUU XUMHH, IS
pelIeHus 3a1a4, CBA3AaHHBIX C OKPYKAIOLIEH MPUPOJIHONU CPEOou, ISl MOBBIIEHUS
YPOBHSI  9KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHMMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTaTOB BBIIEISAIOT 3HAYUMbIE IS
dbopMUpOBaHHA MHPOBO33PEHUSA OOIIEHAYyYHbIe TMOHATHS (3aKOH, TEOpus,
NPUHLIKII, TUIIOTe3a, PaKT, cUCTeMa, MPOIeCcC, FIKCIIEPUMEHT U APYToe.), KOTOpbIe
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WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM
HAayYHOW KapTHHE MHpA, ¥ YHUBEpPCaJIbHbIC YIeOHbIE NEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BaTh NPUEMBI JIOTMUECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX MOHATUNA (BBIAEIATh UX XapaKTepHbIE
MIPU3HAKHN, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), WCIOJIB30BATh
MOHATHS JIJI1 OOBSICHEHUS OTJEIBHBIX (JaKTOB M SBJICHUA, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHAYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHUE TPUMEHITh B TIPOIECCe ITO3HAHMS TOHATUSA (MPEIMETHBIE U
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIe B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ DJIEMEHTa), XuMudeckas (opmysia U YypaBHEHHUE
XUMHUUYECKON peakiui — MpU PEIICHUN y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YUETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJICACTBEHHBIE CBA3UM U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHUE HCIOIh30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI i (POPMUPOBAHHUS THIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHIA,

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEIEHHOTO OIbBITA, UCCIEOBAHMUS, COCTABIATH OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJTYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs ~JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIC
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nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3allpOChl MPU TOUCKE U OTOOpE
uH(OpMAIlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 OMPEAeNEHHOTO THIa, TPUOOPETEHUE ONbITA B
o0nacTd  MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATH ONTUMANIBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJa4d  HECJIOXKHBIMU CXeMaMH, JHharpaMmmamu,
apyrumu hopmMamu rpaduki 1 UX KOMOMHAIIUSAMY,

YMEHHE WCIONIb30BaTh M AaHAIW3UPOBAaTh B TMpolecce Yy4yeOHOH u
UCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3SMCTBA M TPAHCIOPTAa Ha COCTOSHUE OKPYXAroUlell MNpUpOAHOMN
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:

YMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTAINIO
pe3yabTAaTOB BBIMOJIHEHUS XUMUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM M HMCCIIEOBATEIbCKOM  JEATENBHOCTH  MPH  PEIICHUU
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uIii (00CcyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBD», KOOPIWHAIIUS
COBMECTHBIX JICWCTBUN, OIpelIejeHre KpPUTEpUeB IO OLIEHKE KauyecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

Pery/siTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH IeATEIBHOCTH, IJIaHHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbonee 3PheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTAaX — BEILECTBAX M PEAKIMSIX,
OLICHWBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh M AHATTM3UPOBATH KOHTEKCTHI, IPE/jIaracMble B yCIOBUH 3aaHUM.

IMPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJIEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIC OOY4YarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNeucTBul, crnenuduueckue A IpeAMETHONM o0nacTu  «XHUMHS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO W MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOydenus B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XWMHUYECKHX ITOHATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCMHEHUS, PEAKLIHMH PA3JIOKECHUS, PEAKUUU 3aMEHICHUS, PEaKUUuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHUE PEAKIIMH, TEIIOBOU 3((EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIN CIIOM aroma, aToMHas OpOWTallb, PAIUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHASA W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
MOHHAs CBSI3b, UOH, KATMOH, aHWOH, PacTBOp, MAaccoBas J0Js BEIIECTBA
(TpolieHTHAs! KOHIIEHTpAIIUs) B PacTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX TMOHATHH U
MPUMEHSTH 3TU OHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALLICHUIA;

e ICTIOJb30BAaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

e OTIPEJICTISATh BAJECHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHCHUSIX,
CTENIEHb  OKHCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAUHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUMU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAass M HOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

epackpeiBaTh cMbIica llepuommueckoro 3akona JI. M. Menngeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKOM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJOXeHus B llepronnueckoin cucreme,
3aKOHOB COXpPAaHEHMS MAacChl BEUIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTraJpo;

¢ ONMCHIBATh MW XapakTepu3oBaTh TaOmmuHyio ¢opmy Illepuonnueckoi
CUCTEMBl XMMHUYECKMX OJJEMEHTOB: pa3jinyarh [OHITUA «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», maneie u
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Oonbllie TEPUOAbl, COOTHOCUTH O0003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabnmune «llepuonnyeckas cuctema xumMudeckux osjementoB . U.
MenzeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

e KJIaCCU(UIIMPOBATh XMMHUYECKHE HIIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B pPEAKLIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEepPU30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

e IPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTU OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IIPEBpPALICHUA B
Pa3IUYHBIX YCIOBUSX;

¢ BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pPacTBOpE, MPOBOAUTH PACUETHI IO
YPaBHEHUIO XUMUUYECKOUN peaKlnH;

e IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON AEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 U3Yy4YCHUS CBOMCTB
BEIIECTB M XHUMHUYECKHX PpPEaKLHi, €eCTECTBEHHO-HAY4YHbIE METOMbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIEIOBATh MPAaBUJIaM MOJIb30BAHUSI XUMHUYECKOU MOCYI0N U J1aO0paTOPHBIM
o0opyZoBaHMEM, a TakXke INpaBuiaM oOOpalleHHs] C BEIIECTBAMHU B
COOTBETCTBHHM C HMHCTPYKIMSMH TIO BBIIOJTHEHUIO J1abOpaTOPHBIX
XUMUYECKUX ONBITOB MO TOJYyYCHUIO W COOMPAHHMIO Ta3000pa3HBIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJIICHUIO PACTBOPOB C
OIPEIECIIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XUMHUYECKHUE SKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB
MIEJIOYEH U KHCIIOT C MOMOIIBI0 MHAUKATOPOB (Jlakmyc, dheHondTanenH,
METHJIOPaHX U APYTHE).

K xoH1y oOydenus B 9 kiiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpBIBATh CMBIC OCHOBHBIX XHUMHUYECKHX [MOHATHN: XUMUYECKUM
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWUOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
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OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  PacTBOp,  DBJIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJIUTUYECKAS] TUCCOLUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKUCJIEHHME W  BOCCTaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTaJuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
koHueHTpanus [1/IK Bemectna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TIOHATHM U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e ICTIOJIB30BAaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJICTISATh BAJIGHTHOCTh U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBs3M (KOBaJICHTHAsl, WOHHAsA, MeETaUIMUecKas) B HEOPraHMYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOpaxX HEOPTraHUUYECKUX COCAMHEHUN, TUM KPUCTAITUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMChIBATh W XapaKTepU30BaTh
tabnuunyto Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pa3iuyuath TMOHSTHS «rJaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», mansie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XapaKTepPUCTHKAMH  CTPOCHHSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsij sjapa, OOIIee YHUCIO0 DJJICKTPOHOB U
pacmpenieieHde WX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB JJIEMEHTOB M MX COCIUHCHHUU B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPTaHMYECKHUE BEIECTRBA,
XUMHUYECKUE PEaKIUu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, TIO0 TEIIOBOMY 3P dEKTy, MO0 W3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMHUYECKUX IJIEMEHTOB);
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e XapaKTEepPU30BaTh (OMHCHIBATh) OOMMKE M CHEUPUISCKAE XHUMHYECCKUE
CBOMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, TMOATBEPXKAas OMHCAHUE
MpUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

e COCTaBJISAATh YPABHEHUS JIEKTPOIUTHUECKON TUCCOIUAIIMU KUCIIOT, 1IeI04Yei
U COJIeH, OJHBIC U COKPAIIEHHBIC YPaBHEHUsI PEaKIuii HOHHOTO OOMEHa,
YpaBHEHHUS pEaKUUd, MOATBEPKIAIOUINX CYIIECTBOBAHUE T'€HETUYECKOM
CBSI3M MEXJ1y BEUIECTBAMHU PA3IMYHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
HOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOr0 OanaHca ITUX PEeaKIHii;

« IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHUSIX;

e BBIYUCIISITh OTHOCUTENbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO dJeMeHTa Mo (opMyrne COeAMHEHUS,
MAacCOBYIO JIOJII0 BEIIECTBA B pacTBOpE, MPOBOAUTH pacUEThl IO
YPaBHEHHUIO XUMHUECKON peaKInu;

e COOTIOZIATH TIpaBUJIa TIOJIb30BAHUSI XUMUYECKON MOCYI0N M J1a00paTOPHBIM
o0opyZoBaHMEM, a TaKXke TMpaBuia oOpalieHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OpATOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMpPAHMIO Ta3000pa3HBIX
BEIECTB (aMMHaKa 1 YTIIEKHCIIOTO ra3a);

e IPOBOJINTH PEAKIIMH, MTOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IUYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOAHI-,
kapOoHat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJIIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

e MPUMEHSITh OCHOBHBIE OTEpAIllMM MBICITUTEILHON ACATEIHHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, O0000IIeHne, CHUCTEMaTHU3allUul0, BBISABJICHUE
NPUYUHHO-CJICICTBEHHBIX CBSA3€W — I W3YYCHHS] CBOWCTB BEIICCTB H
XUMHYECKUX PEaKIMi, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUSI —
HaAOJII0/IeHUE, MU3MEpPEHHEe, MOJEITUPOBAHUE, DKCHEPUMEHT (peajbHbI U
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM (pPOBbHIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPTAaHMYECKHUX BELIECTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30
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Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHBIE PC€aKIuH

[Iepnoanueckuii 3aK0H U
31 IIepuoanueckas cucrema 7 bubnuoreka [JOK
XUMHUYECKHX 3aeMeHToB /. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMHYecKas CBS3b. BuGmorexa [IOK
3.2 OxueuTensro- 8 . https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIIUN
Hroro o paszeny 15 ]r?tlffsn/P/Ir?wT:c;(;cL)[ Sﬁmmc
PesepBHOe Bpems 3 bubmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O0 68 4

[NPOTPAMME
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9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTeprucTHKa XUMUIECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
54 OO0mias XxapakTeprucTUKa XUMHIECKIX 3 1 9 bubnuoteka [JOK

anemeHToB |VA-rpynnsl. Yriepoa u

https://m.edsoo.ru/7f41a636
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KPEMHUU U UX COCUHECHUS

Wroro no pazueny 25
Pasznea 3. Mera/iibl M MX COeIUHEHUS
. bubnmoreka [IOK
31 Obmpe croficTsa MeTanIoR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B JKU3HHU 4YEJIOBEKA 3 buGnuorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
P 3 bu6nmorexa LIOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman O.I°., AkiimonepHoe 0011eCTBO

«3parenbetBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

I'apa H.H. Xumus. 3agaunuk ¢ momomHukoMm. Mocksa [Ipocsemenue, 2014
A.BopoBckux 3adeTHbie pabOTHI 10 XUMUHU K Y4eOHUKY Pym3utuca "Xumus 8
kiacc" MockBa M3narensctBo "Ix3amen”,2019

A.bopoBckux 3aueTHble pabOThl MO XMUMUHU K yueOHUKY Pyn3utuca "Xumus 9

kiacc" MockBa M3narenscTBo "Ix3amen”,2019

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru
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