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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHUSI OCHOBHOM
00pazoBaTenbHO TPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcCHOBe denepaqbHOl pabodeil mporpaMmbl
BOCITUTAHUS U ¢ YUYETOM KOHIICIIIIUN MPETOAaBaHus YICOHOTO MpeaMeTa « XuMUsDH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanmm.

[Iporpamma 1o XxuMuu NHa€T MOPEJCTaBICHUE O MEJAX, OOIIeld CTpaTreruu
oOy4eHMs, BOCHHUTAHUS U Pa3BUTHUS OOYYAIOIMMUXCA CPEACTBAMU yYeOHOTO
npeamera, yCTaHaBIWBAaEeT  00s3aTebHOE peaMETHOE COJIepKaHHUeE,
npeaycMaTpUBaeT paclpeieiieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHHE IO
pazienaM M TeMaM NPOrpaMMbl 1O XHUMHUH, ONpPENENseT KOJIUYECTBEHHbIE H
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XUMHU C y4€TOM  MEXOPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro TIporecca, BO3PACTHBIX
0COOEHHOCTEH  O0ydYarolMXCsl, OINpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAHHMA K
pe3ynbTaraMm oOy4eHHSI XUMUW Ha YPOBHE IeJIeH N3YUEHUS MPEeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENILHON JIEATEbHOCTH O0O0YyYalolerocss Mo OCBOCHUIO
y4eOHOTO Co/IepKaHUSI.

3HaHWE XWMHH CIY)XHUT OCHOBOW il (OPMHPOBAHHUS MHPOBO33PCHUS
oOydaromierocs, ero MpejaCTaBiICHUN O MaTEPUATLHOM €IWHCTBE MHpPA, BAXKHYIO
poiib UrparoT (GopMUpyeMble XUMHEHW MPEICTABICHUS O B3aWMOIPEBPAIICHHIX
PHEPrud M 00 HBOJIIONMHU BEHIECTB B MPUPOJE, O IMYTAX PEHIeHUs rio0agbHbIX
npo0seM yCTOMYMBOIO pPAa3BUTHUSA YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOH,
MTUIIEBOM M SKOJIOTHYECKON O€30IaCHOCTH, MPOOIIEM 3IPaBOOXPaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET  pealm3alid  BO3MOXHOCTEM I  CaMOpa3BUTHUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111eH U PyHKIIMOHATIbHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBaHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSTEIHHOM  Y4eOHOW JESTEIBHOCTH,
OKCIICPUMEHTAILHBIX M HCCIEIOBATEIBCKAX YMEHUW, HEOOXOIWMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM JCSITEIIBHOCTH;

3HAKOMHUT CO CHEHU(UKON HaydHOrO0 MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
L[EJIOCTHOTO B3IJIsA/Ia HA €IMHCTBO IPUPOBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIITNXCS;



CHOCOOCTBYET (POPMUPOBAHUIO ILEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
o0Opa3zoBaHHe 00YUaAIOIIUXCSI.

JlanHble HampaBieHUs B OOyUYEHUM XHMHUU OOECIEUMBAIOTCS CHELUPHUKOM
COJlep’KaHUsl  y4eOHOro  MpeAMeTa, KOTOpBbIM  SIBISETCd  ME€Jaroruyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha OMPEIEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUsl OPUECHTHPOBAH HA
OCBOEHHE OOYYaIOIIMMHUCSA CHUCTEMBbl MEPBOHAYAJIbHBIX IMOHITHA XUMHUH, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX ITOHATHH
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHHsl MpOrpamMMmbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO moaxoaa K €€ uzydyeHuro. CoaepikaHHe CKIAAbIBAETCS U3 CHCTEMBbI
IOHATUN O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKOU
peakuuu. OOe O3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl IO MPUHIUIY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XMMUM;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBSA3H;

— TMpEeACTaBICHUN 00 JIEKTPOIUTUYECKON AUCCOIMAIMN BEIIECTB B
pacTBopax.

Teopernyeckne 3HAHMS PpPacCMATPUBAIOTCS HA OCHOBE JMIIMPHUYECKHU
HOJyYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHS K JPYrOMY, BBITIONHAS (PYHKIIMKA OOBICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOKHOCTEH MPAKTUYECKOTO IPUMEHEHUS U MOJyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHHME TMpOrpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIISIONIEH HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPUPOABI, LEHHOCTHOTO OTHOLIEHWUS K HAy4YHOMY 3HAHHUIO U
METOJaM MO3HaHWs B Hayke. M3ydeHne XWMuM NPOUCXOAUT C NPUBJICHEHUEM
3HAHUW M3 paHee M3YyYEHHBIX YYEeOHbIX MNpeAMeTOB: «OKpYyKaoWUi MUP»,
«buomorus. 57 kimacce» U «Pusnka. 7 Kiuacey.

[Ipy wu3yuyeHUHM XUMHUU MPOUCXOTUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKOM HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JEATEIBbHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAHUU — Ba)XKHEMIINX ()aKTOB, MOHATHIM, 3aKOHOB U TEOPETUUECKUX MOJOKEHUM,
JOCTYIIHBIX O0OOIIEHHII MHPOBO33PEHUECKOr0 XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUM K HAyYHbIM METOJaM T[IO3HAHWS TMpPU H3YYEHUU BEUIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
NEeSTeIbHOCTH, OCBOCHMM NpaBU 0OE€30MacCHOTO OOpallleHHs C BEIIeCTBAMH B
MOBCETHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs BaXHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IETTH, KaK:

— (¢$OopMHUPOBAHHE WHTEIUICKTyaJIbHO pPa3BUTONM JIMYHOCTH, TOTOBOM K
caMo00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSTHIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCKoe MpUOOIICHHE
oOydaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIBHOW NEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YyHarOITUMUCS
OMbITa Pa3HOOOpPa3HOW MAEATETbHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAJIbHOE 3HAUYCHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmEeld (QyHKIIMOHAIBHOW W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUU OOBACHATH U OICHUBATH SBJICHUS
OKpPY’KAIOIIeT0 MHUpa, WUCIOJIb3YysS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU H3YHYCHUU
XUMUH, TPUMEHSITh WX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HHU U
TPYJOBOM 1€ATENbHOCTH;

— ¢opMmHpoBaHHEe y OOy4YalOIIMXCA T'yMAHUCTUYECKUX  OTHOIICHMH,
MOHUMAHUS LEHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKH HKOJOTMYECKU
1eJIeCO00pa3HOr0 TOBEAEHUS B OBITY M TPYAOBOH JEATENBHOCTH B IENAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOTHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCIIMUTAHUIO HAa OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIs U HANpPaBIEHHOCTU AajbHEHIIEro
oOy4JeHwUs.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I H3Y4YEHUS] XMMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, coctaBiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Ponb XMMUUM B KU3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiectBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsiTHe O MeToAax Mo3HaHMS B XUMHUU. UUCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMECEH.

ATOMBI W MOJIEKYJbl. XUMHUYECKHE dieMeHThl. CHMBOJIBI XUMHUYECKHUX
aseMeHTOB. [IpocTbie U ClIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢Gopmyia. BaaeHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAasE aTOMHas Macca.
OTtHocuTeNnbHAs MOJIEKYJIsIpHAst Macca. MaccoBasi 10711 XUMUYECKOTO AJIEMEHTA B
COCIMHEHHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

duznyeckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasi peakius 1 €€ MpU3HAKU.
3aKOH COXpaHEHHsS MacChl BEUIECTB. XUMHUYeCKue ypaBHeHHs. Knaccudpukanms
XUMHUYECKHUX PeaKIHii (COeTUHEHUS, Pa3JI0KEHUs, 3aMEIIIeHNUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYA0M, NMpaBuiiaMu paboThl B J1abopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYTOBAaHUEM, U3yUYECHUE U OMHCAHHE
¢u3nyecKuX CBOMCTB OOpa3lOB HEOPraHMYECKHMX BEIIECTB, HaOJO/ICHUE
¢usnyeckux (TUIaBlIeHWE BOCKA, TasHUE JbJla, PAacTUPAaHHUE caxapa B CTYIKE,
KUIICHUE M KOHACHCAIUS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBHE Mela C KUCIOTOMN) SIBICHUM, HAOII0ACHUE U
ONMCAaHUE NPHU3HAKOB MPOTEKAHHUSI XUMHUYECKHX pEeaKIUil (pas3iioKeHHe caxapa,
B3aUMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE T'MAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJIeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3y4YeHUE CIOCOOOB pa3fCIeHHs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBAHUE, AUCTWLISALUSA, XpoMaTorpadusi, MpoBEJeHUE OYUCTKH TTOBaApEHHOU
coii, HaOJIOJEHWE W  ONMCAaHWE  pEe3yJbTaTOB  IPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs MAacChl, CO3JaHHE MOJEIEH MOJIEKYJI
(IIapoCTepKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kucnopon — aneMeHT U mpocToe
BemecTBo. HaxoxaeHwe kuciaopojga B TIpupoje, (U3Hueckne M XUMHUYECKHe
cBorictBa (peakiuu ropenus). Oxcuabl. IIpumenenue xkucnopoga. CrocoOb
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NOJIYYeHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoae. O30H — aJioTpoIHas MOAU(PUKAIIHS KUCIOPO/Ia.

TennoBoit 3¢h(heKT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpPaBHEHHS,
DK30- M DBHAOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojip M METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHHE MapHUKOBOI0 3(pdekTta, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — saneMeHT u mpoctoe BemecTtBo. HaxoxaeHue Bogopoia B Ipupoze,
bu3ndeckue W XUMHUYECKHE CBOMCTBA, INPUMEHEHHE, CIIOCOOBI TOJYYCHUSI.
Kucnots! u conu.

Monsipablil 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPAaBHEHUSIM.

dusnueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpEIL
HacepiieHHble ¥ HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BEIIECTBAa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBAHUSI.
Posib pacTBOpOB B mpupoje U B )KHU3HHU 4enoBeka. KpyroBopot BOJbI B IpUPOE.
3arps3HeHne NpUPOAHbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranuueckux coenuuenuil. Oxcuawl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenkmarypa oxcugoB. Dusmdeckne W XUMUYECKUC
CBOKMCTBA OKCUJIOB. [lomydyeHne OKCuI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMI: IIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMmeHknaTtypa ocHoBaHMil. DPU3MYECKHE U XUMUYECKHE CBOMICTBA
ocHoBaHuu. [losryueHne oCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. @usudeckue u
XMMUYECKHE CBOMCTBA KHUCIOT. Psn axktuBHOocTM MmetayuioB H. H. bekerona.
[Tony4yeHne KUCIOT.

Conu. Homenkiarypa cosieil. @uU3ndyeckue U XMMHYECKHUE CBOMCTBA COJICH.
[lonyuenune conen.

['eHeTnyeckas CBSI3b MEXKY KJIacCCaMU HEOPTAHUYECKUX COCIUHEHHIA.

Xumuyeckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEJCIICHUE COJACPKAHU KHUCIOPOAAa B BO3AYyX€, MOJYUYEHHUE,
coObupaHue, pacmo3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOaa, HaOI0IeHNe
B3aUMOJICHMCTBUSA BEIIECTB C KHUCIOPOAOM W YCIOBUS BO3HUKHOBCHHUS W
IpeKpalieHusi ropeHus (moxapa), O3HaKOMJIEHHE C oOpasllaMH OKCHIOB U
OMHMCaHUE HX CBOMCTB, MOJydeHHE, COOMpaHUE, paclo3HABAaHUE M HU3y4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTeiue Bojgoponaa ¢ okcuaoM meau (II)
(BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), HAOMIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOCHHOCTEM pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METAIJIaMU
(HaTpyieM ©  KaubllMeM) (BO3MOXHO HCIOJb30BaHUE BHUJIEOMATEPUAIIOB),
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UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT W ILIEJIOYEH,
u3ydyeHue B3aumojeicTBusa okcuaa menud (II) ¢ pacTBOpoM CEpHOW KHUCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpaln3aluH, MOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOI0 METaJlla JIPYTHMM K3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAIBHBIX 3a1ad IO TeMe «BaHeWlMe Kiacchl HEOPraHWYECKHUX
COCAUHEHUID.

Hepuoanuyecknin 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBS3b.
OKuCcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie MOMBITKM KiIaccU(UKAIMM XUMUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIEJTOYHO3EMENIbHBIE METALIbI,
raJIOTeHbl, HHEPTHBIE Ta3bl). JIEMEHTHI, KOTOpPbIe 00pa3ytoT aM(pOTEepHbIE OKCHUIBI
Y TUAPOKCUBI.

[lepnognueckuii 3axoH. [leproanyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa. KopoTkomepuonnas ¥ JJIMHHONEpUOAHAs  (opmbl
[leprognyeckon cucteMbl XumMuyeckux 3ieMmeHToB . Y. MenneneeBa. Ilepuonasr
u rpynnbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3otonbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEeK aTOMOB TepBbIX 20 XUMHYECKHUX DJIEMEHTOB
[lepnognueckor cucremsl [I. 1. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA 110 ero nosoxenuro B [lepuoanueckon cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akona u [lepruoandeckoil CHCTEMbI XUMUYECKHUX
AJIEMEHTOB U Pa3BUTUA Haykh W mnpaktuku. [[. WM. MenneneeB — y4€HbIM U
IpaK/IaHHH.

Xumuueckass cBs3b. KoBasieHTHas (HoJisipHass W HENOJSpHas) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKHUX JIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponecchl OKucIeHUs U BOCCTaHOBJIEHU. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHrue OoOpa3IOB BEIIECTB METAVIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUAPOKCUIA [HMHKA C PACTBOPAMHM KHUCJIOT M WIEJIOYEH, INPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiuy pazoKeHUsl, COSTUHEHU).

Mesicnpeomemmnoie ceasu



Peanmu3anus MeXNpeaMETHBIX CBA3€H NP W3YYEHUM XUMHHM B 8 Kiacce
OCYLIECTBJISIETCS 4YEpe3 HCIOJb30BAHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK U MOHSATUH, SBJISIOIINUXCS CUCTEMHBIMU JJI OTAEIBbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHbIE MOHATUSA: HAY4YHbIH (PaKT, TMIIOTE3a, TEOpUs,
3aKOH, aHalu3, CHUHTE3, Kilaccuukamus, TMNEepUOJUIHOCTh, HAOIIOICHNUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBICHHE.

®duszrka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUA, U30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsij, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PU3MUYECKUE BEIUYMHBI, EIUHUIIBI
U3MEPEHHUs, KOCMOC, TUIAHETHI, 3B€3/1b1, COHIIE.

buonorus: gorocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpATbl, TOPHbIE TMOPOJIBI,
II0JIE3HBIE NCKOIIAEMBIE, TOILINBO, BOJAHBIC PECYPCHI.

9 KUIIACC

BemecTBo M XUMHYECKasi peaKkus

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, KW, KAIBLMI M HX
COCIMHEHMI B COOTBETCTBHUM C IIOJIOKEHUEM dJIEMEHTOB B Ilepmonnueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHre BeEIIECTBA: BHJbl XWMHYECKOW CBA3U. THUIBI KPUCTALIMYECKUX
pElETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALNIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XUMHUYECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3jIM4YHbIM KjaccaM HEOpPraHWnYeCKHX
COCIMHEHM, TEHETUYECKAs CBSI3b HEOPraHNYECKHUX BEIECTB.

Knaccudukanus XuMHUUeCKUX PeaKIUil MO pa3IMYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TemioBoMy 3d¢deKry, 1o
U3MEHEHHUIO CTETeHEH OKHCICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUYECKUE PEAKLIUHU, TEPMOXUMUYECKHE
YPaBHEHHUS.

[Tonsitue o ckopoctn xumuueckon peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe O TOMOTeHHBIX U TeTePOTEeHHBIX
peakiusax. [lonsatue o xaranuse. [lonsTue 0 XuMu4yeckoM paBHOBeCUU. PAKTOPHI,
BIMAIOIIAE HAa CKOPOCTh XHMHMUYECKOW pPEaKIMM M II0JO0KEHHE XUMHUYECKOTO

paBHOBECHSL.
OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUM,  DJIEKTPOHHBIM  OasaHc
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHON ~ PEaKIIHH. CocraBneHue  ypaBHEHUU
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OKHUCJIMTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMi C  HCIOJNB30BAHUEM  METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KatnoHbl, aHMOHBI. MeXaHW3M AUCCOLMALMM BEIIECTB C PA3NMYHBIMU BHJAMHU
xuMHuueckoi cBs3u. CreneHs nucconranny. CUabHbIE U ClIa0bIE DJIEKTPOJIUTHL.

Peakiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpauIEHHbIE HOHHBIE ypaBHEHUs peakuunid. CBoiicTBa KHUCIOT,
OCHOBAaHUH M COJIEH B CBETE MPEACTABICHUN 00 3JEKTPOIUTHYECKON TUCCOLUALINH.
KauecTBeHHBIE peakuy Ha HOHBIL. [IoHATHE O TMAPOIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJIEISAMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB U HEMETalioB (rpaduTa W anamasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEaKIuu
OT BO3JCHCTBUS pa3IUUHbIX (PAKTOPOB, MCCIEAOBAHUE DIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, IpPOLECCa JUCCOLMALMU KHCIOT, IIEJIOYed U  COJeH
(BO3MOXXKHO  HCHOJb30BAHME BUJEO MATEpPUAIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPHU3HAKW  MPOTEKaHWs  peakiuid  MOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHUE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuu pas3yioKEeHUs, COCIMHEHUs), PaclO3HABAHUE HEOPraHMYECKHUX
BEIIECTB C TOMOLIBIO KAYECTBEHHBIX pEaKUUHd Ha HOHBI, PpEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTtanibl 1 MX COeIMHEHUA

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOWCTBA HA MNOpUMEpe  XJopa
(B3aUMOJICHCTBME C MeTayIaMH, HEMeTaJylaMH, IIejlouaMu). XJIOPOBOJOPOI.
ConstHast KHCIOTAa, XMMUYECKHE CBOMCTBA, IOJIy4EHME, NpUMeEHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuabl U UX
HAXO0XKJEHUE B IPUPOJIE.

OOmas xapakrepucTuka 31eMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTereHu okuciaeHus. CTpoeHune U (U3NYECKUe CBONCTBA
IPOCTBIX BELIECTB — KUCIOPO/Ia U CEpbl. AJIJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoiictBa cepbl. CepoBOJOpo, cTpoeHue, pu3nyecKue u
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (U3MYECKHE M XUMHYECKHE CBOiicTBa (oOmue Kak
OpeJCTaBUTEN Kjlacca KHUCIOT M crneuuduueckue). XUMHUECKHE PpEaklluy,
JeKale B OCHOBE IPOMBIIUIEHHOTO CHOC00a IMONTY4YeHHs] CEPHOM KHCIIOTHI
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIOThI, KAUECTBEHHAS! PEAKIIMs Ha
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cynabgar-uoH. HaxoxzaeHue ceppl U €€ COEIMHEHUN B NpUpoJe. XUMHUYECKOE
3arpsi3HEHHE OKPYKAKOIIEH Cpeabl COECIMHEHHSIMHU cepbl (KUCIOTHBIE JO]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OOmias xapakrepucTuka 31eMeHTOB VA-rpynnbel. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEIEHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B MPUPOJE,
dusnyeckue U XuMudeckue cBoicTra. Kpyrosopor a3ora B mpupoae. AMMHUax, ero
duznyeckre u XMMHUUECKHE CBOMCTBA, OyueHue U npuMenenue. Coiau aMMOHUS,
ux QuU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMs. A30THas KHUCJIOTa, €€ IoJydyeHue, (PU3MUecKue M XUMHUYECKUE
cBOiicTBa (OOlIME KaK MPEACTaBUTENs Kjacca KUCIOT U CHeU(pUYECKHE).
Hcnonb3oBaHWEe HHUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MHHEpaIbHBIX
ya00peHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAKOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXKAHM, 3arps3HCHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
aJoTpornHele Moaupukanmuu ¢Gocdopa, (puU3MUECKHEe U XUMHUYECKUE CBOMNCTBA.
Oxcun docdopa (V) u dbocdhopnas kuciora, GU3NIECKUe U XUMUYECKUE CBONCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI00OpEHHIA.

OOmas xapaktepucTtuka 31eMeHToB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCIEHUA.  YIVIEPOJ,  aJUIOTPONHbIE
Moau(pUKALMK, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepoaa B npupoje. Okcuapl yriaepoja, ux
¢usznyeckue W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTHMYECKHE IMPOOJEMBI, CBSI3aHHBIE C OKCHAOM
yraepoaa (IV), rumore3a r1y100aqpHOrO MOTEIUIEHUS KIuUMaTa, [apHUKOBBIN
3p¢eKT. YTonbHas KUCI0Ta U €€ COJH, UX (PU3NYECKUE U XUMUYECKUE CBOWCTBA,
noilyueHue W mnpuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBL
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO351CTBE.

ITepBoHavasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HCTOYHUKH YTAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Ta3, HEPTH),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pPOJib B OBITY U MPOMBIIUICHHOCTH.
[TonsiTve 0 OMOJIOTMYECKU BayKHBIX BEILIECTBAX: )KMpax, OeiKax, yriieBojax — U X
poiu B KM3HM 4YeJOBEKa. MarepualbHOE €AMHCTBO OPraHUYeCKUX W
HEOPraHWYECKUX COCTUHEHUN.

Kpemumnii, ero ¢usmueckne u XUMHYECKHE CBOMCTBA, TMOIy4YCHHE U
npuMmeHenne. CoequHeHUs KpeMHus B mnpupoje. OOmmMe npeactaBieHUs 00
okcuze kpemHus (IV) u kpemHueBoil kucinore. CHUIMKaThl, UX HCIIOJIB30BAHHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelne CTpOUTENbHBIE MaTepualbl: KepaMuKa,
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CTEKJIO, IIEMEHT, O€TOH, *kene300eToH. [IpobreMbl 6e30macHOro MCIOJIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IIOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa30B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KUCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEaKIMi Ha XJIOPHUJI-MOHBI U HAOJIOACHUE MPU3HAKOB
UX TMPOTEKAHMS, OMBITHL, OTpa)Xaromue (PU3NUYECKHe U XUMHUYECKHE CBOWCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXXHO HCHOJIb30BAHHE BHUIEOMATEPUAIIOB),
O3HaKOMJICHHE C oOpa3namMu XJOpUIO0B (TAJOT€HHUIOB), O3HAKOMJICHHE C
oOpasmiaMu  ceppl M €€ COCIUHEHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOMIOICHUE TIpoliecca OOyriMBaHUs caxapa Ioj JAeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3Yy4YEHUE XUMHYECKHX CBOMCTB
pa30aBICHHOI CEpHOM KUCIOTHI, TPOBEICHUE KAYECTBEHHON PeakIui Ha CyJb(aT-
WOH U HaOIIOJeHHe MpU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3HMUYECKUMU
cBoiicTBamu a3zota, (ochopa M uX coeAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), 0Opa3liaMu a30THBIX M (OChHOPHBIX yAOOpPEHUMH, MOTyUYeHUE,
coOMpaHue, pacno3HaBaHHME M HW3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHBIX PEAKIMi Ha HOH aMMOHHS U (ocaT-uOH U U3y4YeHHE MPU3HAKOB
UX TIPOTEKAHUs, B3ANMOJICICTBUE KOHUEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEABIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3YUYECHHE Mozenen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOILIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydyeHHE, COOMpaHue, paclio3HABAHUE U HU3y4YEHUE
CBOMCTB YTJIEKUCIIOTO ra3a, MPOBEICHUE KaueCTBEHHBIX peakIuil Ha KapOoHAT U
CUJIMKAT-UOHbl W H3yYEHUE INPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHUE C
OPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 no TeMe «BakHenmme HeMEeTaIIbl U UX COCTUHEHUSD.

MeTaJiibl 1 X COeIMHEHUS

OO01mas xapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METANIOB HA OCHOBAHUU
UX TmonoxkeHuss B llepmoamueckor cucremMe XuMudeckux daeMmeHtoB JI. WM.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtainueckas CBs3b U
METaJUIMYECKasi  KPUCTAUIMYECKass  pelIETKa.  DJNEKTPOXMMUYECKHH P
HanpspKeHUH MeTaiuioB. OU3nyecKkre U XMMUYECKHUE CBOWMCTBa MeTaiioB. OO1ue
CrocoObl Mody4YeHuss MeTauioB. [loHsATHE O KOpPpO3uM METajuioB, OCHOBHbBIE
CrocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTaslb, YYTYH, JIOPATFOMUHUU,
OpoH32a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenoynpie MeTambl: nonoxkeHne B lleproanyeckoil cUCTEME XUMUYECKUX
sanemeHToB JI. 1. MeHnaeneeBa, CTpOEHHE MX aTOMOB, HaXOXKJICHHE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe Hatpus U kaius). OKcunbl u
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TUJAPOKCHABI HaTpud M Kanusa. [[puMeHEHHe IIeJOYHBIX METAUIOB U MX
COCJIUHECHU.

[[lenouyno3emenbHble METAUIBI MAarHMid M KallbLIMWA: IIOJIOKEHHE B
[Tepuoguueckont cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, cTpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoje. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmue coequHeHUs KalblUs (OKCHUZ, THUIAPOKCHUI, COJIH).
JKécTKoCcTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomMuHUN: osioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HaxOXICHUE B mpupoje. Pusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nonoxenne B [lepuoanuecko cucreme XUuMHUECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMma, HaxoxzaeHue B npupoae. Dusnueckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (1) u xenesa
(ITI), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasmamMu METAUIOB W CIUIaBOB, WX (U3HUYCCKUMHU
CBOWMCTBAMHU, HU3YYE€HHE  PE3YyJbTaTOB  KOPPO3HMHM  METaIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEpPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KJIbIIUS W HATpUs C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, TPOLECCA TOPEHHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCHOJIb30BAHWE  BUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HA WOHBI: MarHus, KajablMs, AJJFOMUHUS, IIMHKA, JKeJe3a
(IT) u xxeneza (I11), meau (1I), HabmroAeHNE W OMKMCAHUE TTPOIECCOB OKpaIMBaHUS
IJJaMEHH MOHAaMU HaTpusl, Kajlus W Kaiablus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3aJ1ad Mo TeMe «BaxkHelue
METaJUIbl U KX COCTMHECHUS».

XuMUS ¥ OKpPY:KaoUIas cpeaa

BemecTtBa m Mmarepuanbsl B IOBCEJHEBHOW XM3HHU YENIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHYECKUX OKOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKarollehd cpeinl (MpeaenabHasl JOoIMyCcTuMas
KOHLIEHTpalus BeulecTs, nanee — [1/IK). Ponb xuMuu B pemeHnn 3K0J0rnYecKux
npobiiem.

Xumuueckuui IKCnepumenm:

H3y4eHHe oOpasIloB MaTepuasioB (CTEKJIO, CIUIABBI METAJIIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpedmemmnuie céasu
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Peanm3zanusi MEXIpeIMETHBIX CBsI3eH MpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIIICTCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATUHN, SBJISIONIMXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIC TOHATHS: HAYYHBIH (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHaIU3, CHHTE3, KIAacCUPUKALNS, TCPUOJINIHOCTh, HAOJIOACHHE,
OKCIICPUMEHT, MOJICIUPOBAHUE, W3MEPCHHE, MOJCIb, SBJICHHE, ITapHUKOBBINA
3¢ (DEKT, TEXHOJIOTHS, MATCPUATIBI.

dwusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU], H30TOTIHI,
PaMOaKTUBHOCTD, MOJIEKYJIa, AIIEKTPUICCKUI 3aps, IPOBO/THUKH,
MOJIYIIPOBOJHUKH,  THUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTATUTHYECKAS
peméTka, CIUIaBbl, (U3MUYECKUE BEIIMYUHBI, CIWHHUIIBI U3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, MJIaHETHI, 3BE311bI, COHIIE.

buonorust: ¢oTocuHTe3, nbIxaHue, Ouocdepa, IKOCHCTEMa, MUHEPATHHBIC
yI0OpEHUs, MUKPOAJIEMEHTBI, MAKPOJJICMECHTHI, TUTATEIHHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpaTbl, TOPHbIE TOPOJIBI,
MIOJIC3HBIC UCKOTIAeMbI€, TOTIIIUBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMsA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IWHCTBE Y4YeOHOU u
BOCIIUTATEJIBHOU JEATEIIBHOCTH B COOTBETCTBUU C TPAJAULHUOHHBIMA POCCUNCKUMU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHM, IPUHSITHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIIOCOOCTBYIOT MpoleccaM
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YYarOIINXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOM TO3WTHBHBIX [EHHOCTHBIX OpPUEHTAUd U
pacIIMpEHUE OIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
M HAy4YHOMY HACIICAUI0, NMOHWMAaHWs 3HAYEHHUS XMMHUYECKOM HAYKH B KHU3HHU
COBPEMEHHOT0 O00I1IeCTBa, CIOCOOHOCTH BJAaJETh JOCTOBEPHON HH(OpMmaiuen o
MEPENOBBIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpamIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COLMAIbHBIX HOPMax W NPaBWIaX MEKINYHOCTHBIX
OTHOLIECHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM M APYIHX  BHJAX
NEeATEIbHOCTH, TOTOBHOCTM K Ppa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B TIpollecce JTOM y4eOHOM NeSITeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEICHHE M IIOCTYIIKM CBOMX TOBApUILIEN C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIISIOLINE
OCHOBY JUIsl IOHUMAaHHsI CYIIIHOCTH HAay4HOM KapTUHBI MUpPA, TMPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHSA IPUPOMABI, B3aWMOCBA3SX YEIOBEKA C
MIPUPOIHOM CPEZION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOJUMBIE I OOBSICHEHHS HAOJII0JaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATEILHON, WH()DOPMAITMOHHOW M YUTATEIBCKON KYJIBTYpPHl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU
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JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JH0O03HATENbHOCTh, T'OTOBHOCTH M
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HMCCIEN0BaTEIbCKOU
NEeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YEHUsS B
JIATbHEHIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH JKW3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBbI 00pa3 »U3HHU, OCO3HAHWE MOCIEJICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aJIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTH COOJIONEHUS TIpaBWUJI OE€30MAaCHOCTH TMpU  OOpalieHuH ¢
XUMHYECKUMHU BEUIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHUIO Tpodeccuil u Tpyia pa3inyHOTO PoJia,
YBAXKEHHUE K TPYAy M peE3yjibTaTaM TPYIAOBOM NEATEIIBHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHHs MPEAMETHBIX 3HAHUM [0 XHWMHH, OCO3HAHHBIM BBIOOP
VHIUBUIYAJIBHOM TPAEKTOPUU MPOAOHKEHUS 00pa3oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEeHHOU NpodhecCuoHaIbHON AESTENHHOCTU U PA3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JI0rH4eCKOro BOCIIUTAHMSA

HKOJIOTMYECKU LEJIECO00PA3HOE OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CYILECTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3J0POBOTrO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3NYeCKOMY M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJI 0€30MAaCHOTO MOBECHUS MPU PadOTE ¢ BEIIECTBAMH, a TAKXKE B CUTYyAIHsIX,
YTPOXKAOIIKX 30POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSA, MOJy4aeMble MPU U3YYCHUU XUMHH, IS
peneHus 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH IPUPOJIHON CPENOU, IS ITOBBILICHHUS
YPOBHSL  JKOJIOTHYECKOW KYyJIbTYypbl, OCO3HaHHSA TJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M IMyTel HMX pElIeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOMN U COLMATIbHOM MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHpOBaHKS MUPOBO33pPEHUS 00IIEHAYYHbIE MOHATUS (3aKOH, TEOPHsl, TPUHIIHII,
runore3a, (axkt, cucTemMa, MOPOLECC, DKCIEPUMEHT U JPYyroe.), KOTOpbie
UCIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpEIMETax M MO3BOJISIOT Ha
OCHOBE 3HAaHUW M3 ITHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU
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HAay4YHOM KapTHHE MHUpA, U YHUBEpCalIbHbIC YueOHbIE JACHCTBUS (IT03HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSTHBHBIC), KOTOphIE oOOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIPHOMY IIJITAHUPOBAHHWIO W OCYIIECTBICHUIO YUCOHOU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jiornueckue aeicTBuA:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTMUECKOTO MBIILICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUU (BBIACIATH UX XapaKTEPHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JPYTMMHU IOHSATHUSMH), HUCIOJIb30BaTh
MOHATHUS JJIs1 OOBSCHEHUS OT/ICNbHBIX (PAKTOB U SIBJIICHHM, BHIOWpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYCCKHX PEaKIUH,
YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HU3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJCHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
JIEJaTh BBIBOJBI U 3aKIOUCHHUS;

YyMEHHE TPUMEHATh B IIpoIlecce IO3HAHWS TOHATUSA (TIpeIMETHhIE |
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEIbHBIC TTPEACTABICHHS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMHuYeckas ¢GopMmylia M YpaBHEHUE
XUMHUYECKOW PEaKIUM — MPU PEHICHUH Y4eOHO-TI03HABATEIBHBIX 3a7a4, C YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTE€PU30BaTh CYIIECTBEHHBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3U U
MIPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SBJICHUSX.

Ba3oBble uccienoBarejabcKkyue 1eMCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUSA, a TakKXKe B KA4eCTBE OCHOBBI ISl (OPMHPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYCHHYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOM0maTh 3a XOJOM IIpoIliecca,
CaMOCTOSITENIbHO MTPOTHO3UPOBATh €ro pe3ysbTaT, (GopMynnpoBaTh 00001IEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIIECIOBAHUS, COCTABISTh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ ungopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPHPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB M (HOPM MPEACTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAs ~ JUTEpaTypa XHUMHYECKOI'O COJEpKaHWs, CIPABOYHBIC
nocobusi, pecypcbl HHTepHeTa), KPUTHUUECKH OIIEHHWBATh IPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;
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YMEHHE MPUMEHATh Pa3In4HbIE METOJbl U 3alpOChl MPU MOMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX I BBIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 OMpPeNeIEHHOTO THUIIa, MPUOOPETEHHE OTbITa B
o0JacT UCHOJB30BAaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYPO aKTUBHOT'O HCIIOJI30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpMY IpeacTaBiIeHUsS HHPOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/laydl HECIOXKHBIMA CXEMaMH, JHarpaMMaMHu,
npyrumu opmMaMu rpaduku U UX KOMOWHAIUSMU;

YMEHHE HCIOJb30BaTh M AaHAIU3UpPOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENBCKON JIEATENbHOCTH MH(MOPMALMIO O BIUSHUHU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIICTBa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOLIEH MPUPOTHON
CpPEIbL.

KoMMyHHKaTHBHbIE YHHBePCAJIbHbIE YUeOHbIe JeliCTBUS:

yMEHHMs 3ajJlaBaTh BOIPOCHI (B XoJie¢ auajora W (WIM) JIUCKYCCHUHU) IO
CylIeCcTBY  oOcCyxJaeMoll  TeMmbl, (OPMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTENILHO BBITIOJIHEHUS TIPEIOKEHHON 3a1a4H;

YMEHHSI  TPEACTaBIATh  MOJYYEHHBIE  PE3yJbTaThl  IO3HABATENIbHOM
NESATEIbBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTax; [JelaTh I[PE3CHTALUI0
PE3yJIbTaTOB BBINOJHEHHUS] XMMHUUYECKOTO IKCIEPUMEHTa (1a00paTOpHOTO OIbITA,
71a00paTOpHOI pabOTHI 10 UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO ITPOEKTA);

yMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM W HMCCIIEIOBATENBCKOM  NIEATENbHOCTH MPU  PEHICHUU
BO3HUKAIOIIKUX MpoOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COIJIACOBAHUS
no3uuil (00CyX1eHuss, OOMEH MHEHHUSIMH, «MO3TOBbIE LITYPMbD», KOOPAHHALIUSA
COBMECTHBIX JEHUCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U APyTHE).

PeryJsiTuBHBIC YHUBepCaJbHbIC YYeOHbIe AeliCTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEAENATh LENU JEATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTh, BEIOMpATh Hanboee 3PPeKTUBHBIE CIIOCOOBI PEIIeHUsT YUYECOHBIX U
MO3HABATENIbHBIX 3aJa4, CaMOCTOSITENIbHO COCTaBJSATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHAM C YYETOM
IOJyYEHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OILICHUBATh COOTBETCTBHME IOJYYEHHOIO pE3yJibTaTa 3asBIICHHOW IIeNM, yMEHHE
UCIOJb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B yCIOBUU 3aJaHUMA.

NPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pE3YyJIbTaTOB [0 OCBOCHHUIO 005A3aTEIBHOTO
COJIEp)KaHUs, YCTAaHOBJIEHHOTO JaHHOW (QeaepanbHON pabouell MmporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
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nercTBul, crnenuduueckue UIA  IpeAMETHOHM o0jacTu  «XUMHUS», BHUJIBI
JNEATENbHOCTH 1O  IOJYYEHHWI0 HOBOTO  3HAaHWS, €ro HHTEPIPETalNH,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHSX.

K xoHiy o0yueHus B 8 kJj1acce mpeMeTHBIC pe3yJIbTaThl Ha 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX ITOHATHW: aTOM, MOJIEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpOIHAs M HEOAHOPOHAs), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJICKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi JI0JIsl XUMHUECKOTO JIEMEHTa B COCAMHEHUU, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, JIJIEKTPOOTPULIATEIBHOCTh, CTEIICHBb
OKHCJICHUS, XMMHYECKasi PEaKIus, KiacCUu(PpUKanus peakiuii: peakiuu
COCIUHEHUS, PEAKIUU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, PEAKIUU
o0MeHa, PK30- U IHAOTEPMHYECKUE PEaKIuH, TEIIOBOM AP eKT peakiuu,
SAJIpO aToMa, AIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, PaJINyC aTOMa,
XAMHUYECKasl CBA3b, MOJISIPHASA M HEMNOJISIPHAS KOBAJIECHTHAS CBSI3b, NOHHAS
CBSI3b, MOH, KAaTHMOH, aHHWOH, pAaCTBOpP, MaccoBas JIOJs BENIECTBA
(mpolieHTHAs! KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX TIOHATHUH U
MIPUMEHATH 3TU MOHITUA MPU OMTMCAHUHU BEIIECTB U UX IIPEBPAILICHU;

e HCIONB30BATh XHWMHUYECKYIO CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e OIpEIENATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENCHh  OKHCJIICHHS  DJICMEHTOB B  OHWHApHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUH 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSIX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mennaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJOXkeHHs B lleproanueckoil cucreme,
3aKOHOB COXPAHEHHUSI MAacCChl BEIIECTB, IMMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaIpo;

e OIKCBHIBATh W XapakTepu3oBaTh TabmuuHyo dopmy Illepuoanueckoit
CHCTEMBl XHMHWYECKHMX DJJIEMEHTOB: pa3iuyaTh MOHATHUS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maieie u
OOJIbIIIE TIEPHOJBI, COOTHOCHUTH OOO3HAUCHHMS, KOTOPhIE HMEIOTCA B
tabmune «llepuonuueckass cuctemMa Xumudeckux snemeHToB [, U.
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
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XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij A1pa, 00IlIee YUCIO IEKTPOHOB
U pacnpeesieHUue UX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEILIECTB, M0 TETIOBOMY (D PeKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHUUYECKHME CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YE€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH TIIPOTEKAaHUS XHWMHUYECKHX IIPEBPAIICHUI B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOT0 3JeMEeHTa Mo (opMmyrne COequHEHHUS,
MacCOBYKO [IOJIK0 BEHIECTBA B pPAacTBOPE, MPOBOAUTH pAaCUETHl 10
YPaBHEHUIO XUMHUUYECKOMN pPEAKLINH;

MPUMEHSTh OCHOBHBIC OIEpAlMK MBICIUTENBHON JNEATEbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMATH3allrio, KJIACCHU(PUKAINIO,
BBISIBJICHUE IPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 M3Yy4YEHUS CBOICTB
BEIIECTB W XHMHUYECKHX pEaKLUHM, €CTECTBEHHO-HAYYHbIC METObI
NO3HAaHUA — HAONIOJEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN);

CIEIOBATh  MpaBWJaM  MOJIb30BAHHUS  XUMHYECKOM  TOCyAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TaKXKe IMpaBHIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH IO BBITIOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3zo00pa3HBIX BEMIECTB (BOMOpOJAa M KHCJIOpPOAA), IPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOM MAaCcCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  SKCIEPUMEHTBI IO
pacrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MMOMOIIBI0O UHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xoHIily 00yudeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHSATUN: XUMHUYECKUU
JIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTUOH, AHUOH, MPOCTOE BELIECTBO,
CJIOKHOE BELIECTBO, BAJICHTHOCTbH, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU 3 DeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacCTBOp,  AJIEKTPOIUTHI,
HEAJIEKTPOJUTHL, DJIEKTPOJMTHYECKAsT JUCCOIMAIUs, PEaAKIMH HOHHOTO
oOMeHa, KaTaqu3aTtop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U
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HEOOpaTUMBbIE pEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
am(pOTEepHOCTH, XUMUYECKas CBA3b (KOoBaJIeHTHas, MOHHaA,
MeTajuInyecKasi), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaAKUHUH, TMPEIETbHO JOMYyCTUMAs
koHueHrpanus [1JIK Bemecrtna;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH U
MPUMEHSITH 3TH OHSATHUS MPU OMMCAHUM BEIIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUISI COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIIMIL;

ONPEIENATh BAJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX pAa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTh BEHIECTB K
onpeAenéHHOMY KJIacCy COEIUWHEHUH 1o ¢dopMyliaM, BHJ XUMHUYECKOU
CB3U (KOBaJCHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmyrie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX COEIMHEHHM, TUI KPUCTALTUYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €r0 IOHHMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
Tabnuunyio Gopmy Ilepuoanueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHag noarpynma (A-rpynmna)» U «noOodHas
noarpynna (b-rpynna)», manble u OOdbIIME TEPUOABI, COOTHOCUTH
0003HaUEHUS, KOTOpbIE MMEIOTCA B IMEPUOJUYECKONW Tabnuie, C
YUCJIOBBIMU  XApAKTEPUCTHUKAMHU  CTPOEHHS  aTOMOB  XMMHUYECKHX
AIIEMEHTOB (COCTaB H 3apsii sapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO DJJIGKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIMHEHUN B
npeaenax MaJblX NEPUOJOB U IJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (IO YMCIAYy U COCTaBY YYACTBYIOIIUMX B pPEAKLIUU
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 W3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOMME W CIEeNU(PUISCKHE XHUMHYCCKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIAsA ONUCAHUE
pUMEpPaMH MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKLINI;

COCTaBIIATb YPABHEHUS DJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO
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oOMeHa, ypaBHEHHUs peaKlHil, TMOATBEPKIAIONINX CYIIECTBOBAaHUE
TeHETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3INYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHiA
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIMi;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIICHUN B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO [IOJIF0 XHUMHYECKOTO 7djieMeHTa 1o (opMysie COeIUHECHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B PAcTBOpE, MPOBOAUTH pPacd€Thl IO
YPaBHEHUIO XUMUYECKON PEaAKITUH;

coOirofaTh  MpaBWiIa  TOJNB30BAHMS ~ XUMHUYECKOW  TMOCYIOM U
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKKe IMpaBuUja OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH [0 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKHUCIIOTO rasa);

NPOBOJAUTH  PEAKIUH, TMOATBEPXKAAIOIIME  KAayeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMUJ-,
uoaua-, kapooHat-, ¢ocdar-, cuiumkar-, cyibdar-, THAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAaJIOB, MPUCYTCTBYIOUIUE B
BOJIHBIX PacTBOpax HEOPraHMUECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIC OTEPAIIMU MBICIUTEILHON EATEIbHOCTH — aHAU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEMAaTU3aluIo, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIHid, €CTeCTBEHHO-HAYYHBIC METOAbl TO3HAHUS —
HAOMIO/IeHNe, MU3MEPEHHEe, MOJEIUPOBAHUE, DKCHEPUMEHT (peajbHBbIA U
MBICJICHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne

HanmeHoBaHMe pa3/ieioB U TeM

KoauuecTBo yacos

JIEKTPOHHBIE (HH(POBHIE)

n/n NPOrpaMMsbI Bcero Konrposbner | TpaxTuieckn o0pa3oBaTe/ibHbIE PecypChl
e padoThI e padoThbl
Paszgea 1. IlepBoHayaibHbIe XUMHUYECKHE OHATHUSA
Xumusa — BakHast 00J1acTh
1.1 €CTECTBO3HAHUA U IPAKTHUECKOU 5 2 bubnnorexa [IOK
’ p https://m.edsoo.ru/7f41837¢
NEATEIILHOCTH YEI0OBEKA
bu6mmoreka [IOK
1.2 BemtectBa €CKHUe pea 15 1
HIECTBA 1 XUMIHCCKHIE PeakitiH https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Pasnen 2. BaxkHeililune npeacTaBuTe1d HEOPraHMYeCKUX BelleCTB
)1 Bosznyx. Kucnopoa. Ilonsitue 06 6 bubnnoreka [JOK
' OKCHaxX https://m.edsoo.ru/7f41837¢
’9 Bonopon. Ilonstue o kucnorax u 2 1 bu6mmoreka [IOK
' COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | 1 bubmuoreka IJOK
' OCHOBAHMUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJacChl 1 1 1 bubnuorexa [JOK
' HEOPraHUYECKUX COCITMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30

Pasnen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumuueckux 31eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB.

Xumuuyeckas cBsi3zb. OKHUCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pPeakuumn
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[Tepuonnueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bu6nuoreka [IOK
' XUMHYecKux 3aementos J1. W. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma
X €cKasi CBS3b.
30 OHMHq Kt CBA Q bubmuoreka [JOK
’ KHCIHTEILHO- https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIHHBIC PEAKIIHH
bu6mmoteka [IOK
1
Hroro no pasneny > https://m.edsoo.ru/7f41837¢
p BHOE BDEMs 3 bu6mmoreka [IOK
e3ep © Bpe https://m.edsoo.ru/71f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KVIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne n/n KonTtpoibn IIpakTHyeck
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
bIe padoThI ne padboTsbl pecypesr
Pasnen 1. BemecTBO M XMMHUYecKHe peaKIIuu
11 [ToBTOpEHME U yriyOieHne 3HaHU| 5 | bu6nuoreka [IOK
' OCHOBHBIX Pa3JIeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmnoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOLIUAIIHSL. 2 | 1 bubnmnoreka [JOK
' XHAMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTasIbl M X cOeTHHEHUS
1 OO1m1ast xapakTepuCTHKa XUMUYECKHX 4 1 bubnnoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO11ast xapakTepuCTHKa XUMUYECKHX
2.2 SHGII\]-;CHTO]S VIApr ninbl. Cepa u eé 6 bubamorera LOK
' PyIHEL. 5-€p https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO1m1ast xapakTepuCTHKa XUMUYECKHX
23 SHGII\]-;CHTO]S VA 11:"J nnbl. A30T, Gpocdop u ux 7 1 bubamorera LOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO1m1ast xapakTepuCTHKa XUMUYECKHX
2.4 SHGII\]-;CHTO]S IVApr TIbl. YTIEpOa U 8 1 2 bubamorexa [JOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEANHECHHUS
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Hroro no paszueny 25
Pa3znea 3. Mera/iibl M MX COeNHEHH S
3.1 OO1ue cBoiicTBa METANIOB 4 ngg;;?:;;grou/s 412636
32 Baxueiinme MeTamibl U UX COSTUHEHUS 16 ngg;j;?:;(sigrou/f 412636
Hroro no paszneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 maTepuaisl B )KU3HU YEIOBEKA 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PeszepBHoOe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Jara nudpoBLIe
Nen/m | Tema ypoka Bcecer | KonTpoabH IpakTHyeck op
U3ydeHus o0pa3oBaTejibHbIE
0 bIe padoThI ne padboTsbl pecypebi
IT .P

| peaMeT XuMuu. Poiap XuMuu B )KU3HU 1 03.09.2026 bu6mnoreka IJOK
yenoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c

2 ITonsgaTne 0 MeToIax MO3HAHUSI B XUMUH 1 07.09.2026 Eﬁi;gf:g;grou/fm 1297e
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOPUU U IPUEMBI 1 10.09.2026 bu6nmoreka [JOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM)

4 YucTeie BelecTa 31 cmecu. CrocoObl | 14.09.2026 but6mmoreka [JOK
paszaenenus cMmeceu https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 Eub 1OK

nonImoTeka
P i 1 17.09.202

5 «Paznenenue CMeceHV (Ha mpumepe 7.09.2026 hitps://m.edsoo.ru/FR0d28¢8

OUYMCTKU TOBApEHHOM COMM)»
bu6mnoreka IJOK
A 1 21.09.202

6 TOMBI H MOJIEKYIIBL 09.2026 https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE FJIEMEHTHI. 3HAKU 1 24.09.2026 bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK

8 IIpocThI€ U CIOXKHBIE BELIECTBA 1 28.09.2026 hitps://m.edsoo.ru/fR0d2a6e

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 01.10.2026 bu6nmoreka [JOK
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https://m.edsoo.ru/ff0d2d50

3aKO0H ITOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmoreka [JOK
10 Xumnueckasi popmyna. BaneHTHOCTh 05.10.2026 hitps:/m.cdsoo.ru/ff0d2cac
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. 08.10.202 bubmuoreka [JOK
OTHOCHUTENbHAS MOJICKYJISIpHAsI Macca o https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10JII XMMHYECKOT0 JIEMEHTA 12.10.2026 bu6mmoreka [JOK
B COCAUHCHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. 15.10.2026 bu6mmoreka [IOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 duzndecKknue U XUMAYECKHUE SIBIICHUS. 19.10.2026 bu6mmoreka [IOK
XuMHUecKasl peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipuznaku u yCJIOBI/ISIVHpOTeKaHI/ISI 22.10.2026 bubnuoreka [JOK
XAMUYECKUX pEeaKUun https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACCHI BEILIECTB. 05.11.2026 bubnuoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus koindecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUAM XUMHYECKUX 09.11.2026 bubmorexa OK
B N yp T https://m.edsoo.ru/ff0d5708
peakumii
Knaccudukamus XuMU4eCKUX peakiui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 3ahlze eL:{H;{ 12.11.2026 Bubnmorexa [IOK
s b ’ - ’ o https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bu6mmoreka [IOK
1 . 16.11.2026
? DHIMIIIOTEANCT O6O6erHHe 1 https://m.edsoo.ru/ff0d40c4
crucTeMaTu3alys 3HaHU I
20 KonrtponsHas padora Nel o reme 19.11.2026 bubnuoreka [JOK

«BeliecTBa 1 XUMHYECKHE peaKkum»

https://m.edsoo.ru/ff0d4290
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Bo3agyx — cmech razos. Cocras

but6mmoreka [JOK
21 Bo3ayxa. Kucinopog — snemeHt u 23.11.2026 hitps://m.edsoo.ru/fR0d448c
npoctoe BeuiecTBo. O30H
DuU3NYECKUE U XUMUYECKHE CBOMCTBA Bu6 10K
nonMoTeKa
22 KHCII0po/ia (peakliuy OKUCIIECHNUS, 26.11.2026 hitps://m.edsoo.ru/fROd46 14
ropenue). [lonsitue 06 okcuaax
Crioco0bI ToTy4YeHUsE KUCIIOPO/ia B
23 nabopaTopuu zlqn OMBIHIJ'IGHI:-IOHCTI/I 30.11.2026 bubmmorexa [IOK
patop p ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopona
TemoBoit a3 dpexT xumudeckoi
24 peakuuu, MOHATHE O TEPMOXUMHUUYECKOM 03.12.2026 bu6nuoreka [IOK
YPaBHEHUU, DK30- U SHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusIx
TormmuBo (He(Th, Yroiab U METaH).
25 3ar 5[3H61-§I/I€ql;03 yra CIIOCOOBI iro 07.12.2026 Bubmmoreia LIOK
p yxd, o https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[Ipa eckast pabora Ne 3 o Teme
26 <<1?[OJI;TI:II:HI/IK€ :II()206HT aHue KI-II/ICJ:OMO a 10.12.2026 bubmorexa LIOK
Y . P poaa, T https://m.edsoo.ru/ff0d4ae2
W3YYCHUE €T0 CBOMCTBY
7 Bonopon — anemeHT u nipocroe 14.12.2026 bu6nuorexa [IOK
BemecTso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)% du3nueckne U XUMUYECKHE CBOMCTBA 17.12.2026 bu6mmoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 I1 21.12.2026
OHATHE O KHCTIOTax 1 COIBIX https://m.edsoo.ru/ff0d50d2
30 Croco0bI MoTy4YeHus: BOAOPO/Ia B 24122026 bu6nmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas pabora Ne 4 o Teme

but6mmoreka [JOK

31 «[lonyuyenue u co?npaHHe BOJIOpO/A, 28.12.2026 hitps://m.edsoo.ru/FROd4R42
U3Y4YEHUE €r0 CBONCTBY»

0 MounsipHblii 00BEM Ta30B. 3aKOH 11.01.2027 bu6nuoreka [IOK
ABorajzipo https://m.edsoo.ru/ff0d542¢
Brruncnenus o0béMa, KOJIMYECTBA

33 BEIIIECTBA ra3a o €ro N3BeCTHOM 14.01.2027 bubmorexa [IOK

B . y T https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA WU 00BEMY
Brruncnenus 00EMOB ra3oB 110

34 ABHEHHUIO PEaKIIMH HA OCHOBE 3aKOHA 18.01.2027 bubmorexa [IOK
ypas pearHi 1 o https://m.edsoo.ru/f0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 duznyeckre 1 XUMUYECKHE CBOMCTBA 1.01.2027 bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonsitue 06 25.01.2027 bubnuotexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBoputens. HackllieHHbIE

37 u HﬂHaCLlpeHHLIE acTBOPBHI MH;CCOBEUI 28.01.2027 bubmorexa [IOK

© B P ppL. T https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pPacTBOpE
[TpakTnyeckas pabora Ne 5 o Teme

18 «HpI/IFOTf)BneIV{He paCTB?pOB c ) 01.02.2027 bu6nuoreka [IOK
OIpEeAEIIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOIO BEUIECTBA»

39 Kontponbnas pabota No2 mo teme 04.02.2027 bu6nmoreka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KiacCu(pUKAIINS, 08.02.2027 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 Ilony4yeHnue U XMUMUYECKUE CBOMCTBA 11.02.2027 bu6nuoreka [IOK

29




KHUCJIOTHBIX, OCHOBHBIX U aM(l)OTepHBIX

https://m.edsoo.ru/ff0d664e

OKCHJIOB
47 OcHOBaHU: cOCTaB, KJIacCu(pUKaIus, 15.02.2027 bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[lonyyeHnue U XMMUYECKUE CBOMCTBA bubnuoreka [JOK
43 OCHOBaHHI 18.02.2027 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccugukarus, 20.02.2027 bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XxuMHuyecKue CBOWCTBA 25.00.2027 bu6nuoreka [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCOéBII) rs)n )eHI/m XI/IMI/I‘-IZEKI/IC 01.03.2027 bubmorexa HOK
N yi ’ o https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Perienue
47 JKCHEPUMEHTAIBHBIX 3334 110 TEME 04.03.2027 bubnuoreka [IOK
«OCHOBHBIE KJTAaCChl HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN
43 I'eneTndeckas CBA3b MEXIY IfnaccaMH 11.03.2027 bubnuoreka [JOK
HEOPTraHWYECKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50
. bubmuoteka [JOK
49 O06o011eHre U cucTeMaTu3alus 3HaHUH 15.03.2027 hitps://m.edsoo.ru/00ad9ch?
Konrtponsnas padora Ne3 o reme BuG 10K
noInoTeKa
50 " 18.03.202
OCHOBHBIG:TJ‘IEICCLI HEOPraHUYECKUX 7 hitps://m.edsoo.ru/00ad9ela
COEIMHEHUN
[TepBbie MOMBITKH KJIaccupUKaum Eub OK
51 XUMHMYECKUX 31eMEHTOB. [lonsATHE O 22.03.2027 nommotexa [

rpynmnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepronnueckuii 3aK0H 1

but6mmoreka [JOK

52 [Tepuoandeckast cucteMa XUMHUYECKUX 25.03.2027 hitps://m.edsoo.ru/00adas2e
anemeHnToB J[. . MeneneeBa
bu6mmoreka [IOK
I1 .04.202
33 CPHOAL, TPYIHIBL, HOATPYIIET 05.04.2027 https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CoCTaB aTOMHBIX 08.04.2027 bu6nmoreka [JOK
anep. N3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHnue 3JIeKTPOHHBIX 000JI0UEK Bu OK
55 aToMOB 3JieMeHTOB [leproanueckoit 12.04.2027 nomotera Il
https://m.edsoo.ru/00adabbe
cucremsl J[. 1. Menneneesa
XapakTepucTuka XMMHUYECKOTO
56 3JIEMEHTA 110 erf) MTOJIOKEHUIO B 15.04.2027 bubnuotexa [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoguyeckoro 3akoHa s
57 pa3BUTHUS HAyKH I/I“Hpaj(TI/IKI/I. . 1. 19.04.2027 bubnuoreka [JOK
MeHeneeB — y4€HbIN, IEJATOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
PesepBHelit ypok. O600111€HNHE U
58 CI/ICTEM&TI/BZP ust 3HaHHI§l / 22.04.2027 brbmorexa OK
. 1 o https://m.eds00.ru/00adb33¢
Bcepoccuiickas mpoBepouHas paboTa
KonrtponsHas padora Ne4 o reme Bu6 110K
noIMoTeKa
59 «CTpOGHI/IevaTOMa. XUMHUYECKas CBI3b» 26.04.2027 hitps://m.cdsoo.ru/00adbdgs
/ Beepoccuiickast mpoBepouHasi pabota
60 DNEKTPOOTPULIATEIIBHOCTh ATOMOB 29.04.2027 bubnuoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumnueckas CBs3b 06.05.2027 bubmuoreka [JOK

31




https://m.edsoo.ru/00adac34

KoBanentnas nosisipHas XuMudecKas bu6nmoreka [JOK
62 CBSI3b I 13.05.2027 https://m.edsoo.ru/00adaab8
KoBanentHas HenossipHas XuMUYeCcKas bu6nmoreka [JOK
63 CBSI3b I 17.05.2027 https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
4 1 17.05.202
6 Crenexs okucIeHus 7.05.2027 https://m.edsoo.ru/00adae28
OKHCITUTETbHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [{OK
1 20.05.202
63 peaxknuu 0.05.2027 https://m.eds00.ru/00adb076
bu6mmoreka [IOK
1 20.05.202
66 OKHUCIUTEN U BOCCTAaHOBUTEIN 0.05.2027 https:/m.cdsoo.rw/00adb076
PesepBurlii ypok. O000111€HIE 1
P 7P 111 bubnuotexa [JOK
67 cucTeMaTH3alysl 3HaHUH 110 TeEME 1 24.05.2027
https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMUYECKas CBSA3bY
68 PesepBHbIi1 ypok. O6061ueHne " | 24.05.2007 bubnuoreka [IOK
cHUCTeMaTH3aIus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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9 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Hara uudposbie
Ne ni/mi Tema ypoka Bcer KouTpoasn IIpakTHYeck p
U3y4eHust o0pa3oBaTe/bHbIE
0 bIe padoThI ne padoTbl pecypeni
[lepnonnueckuil 3aKoH.
1 HepnoﬂnquKaﬂ CHCTEMA XUMHYECKUX 1 02.09.2026 bubmorexa [IOK
proi o https://m.edsoo.ru/00adb59e
snemeHTOB /1. . Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB
2 XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX 1 07.09.2026 bubnmorexa LOK
P P o https://m.eds00.ru/00adb6b6
NIEPUOJIOB
Kn

3 accu(uKanus 1 HOMEHKJIaTypa | 09.09.2026 bubnuoreka [IOK
HEOPTraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
B .

4 UJBI XUMHUYECKOH CBSI?I/I M TUIIBI 1 14.09.2026 bu6mmorteka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme

5 «[ToBTOpEHue U yrirydieHne 3HaHU 1 1 16.09.2026
OCHOBHBIX Pa3/IeIoB Kypca 8 Kiacca»

6 Knaccugukanus XuMHuecKkux peakiuit 1 21.09.2026 bubnuoreka [IOK
10 Pa3JIUYHbBIM [IpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM Bu6 110K

nonroTexa
! 1 23.09.2026

/ PCAITIHH. T OHATHE O TOMOTCHHRX 1 ? https://m.edsoo.ru/00adbe9a
TETEPOre€HHBIX PEAKLIHAX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH. Bu6 OK

8 DaxkTOpBI, BIUAIOIINE HA CKOPOCTh 1 28.09.2026 nomorexa L

XUMHYECKOU pPCaKknuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'O paBHOBECUSA

OKHCIUTETHEHO-BOCCTAHOBUTEIBHBIC

but6mmoreka [IOK

9 30.09.2026
peakuuu https://m.edsoo.ru/00adcade
Teopust >1eKTPOIUTHIESCKOU
10 Hcfo Ha I/II/IpCI/IJ'ILHBIe U ci1a0ble 05.10.2026 bubmmorexa TTOK
A HHATIH. o https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
but6mmoreka [JOK
11 1 7| 07.10.2026
OHHbIC ypaBHeHHH peaKHHH 7 https://m.edsoo.ru/OOadd448
XHUMHUYECKHEe CBOMCTBA KUCIOT U BuG 10K
HOJIHOTEKA
12 7 7| 12.10.202
OCHOBaHUH B CBGTGUHI)GI[CTaBHeHI/II/I 00 0.2026 hitps://m.edsoo.r/00add5d8
AJIEKTPOJIMTUYECKON JUCCOIHAITTT
XHUMHUYECKHEe CBOMCTBA COJIEH B CBETE Bu6 LIOK
HOJINOTEKA
1 7 7 14.10.202
3 MIPEICTABICHHUH 00 AJIEKTPOIUTHIECKOM 0.2026 hitps://m.edsoo.ru/00addsh?
TUCCOLIHAIINT
bu6mmoreka [JOK
14 I1 7| 19.10.202
OHATHE O THPOJIM3E coJlen 9.10.2026 https://m.edsoo.ru/00add9d4
. bubmuoreka [{OK
15 O000I11IeHNE U CUCTEMATU3AIUs 3HAHUN 21.10.2026 hitos://m.edsoo.rw/00addd12
[Tpaktuueckas padora Ne 1. «Pemenue bubnuoreka [JOK
16 09.11.2026
JKCIIEPUMEHTAJIBHBIX 3a1aW) https://m.edsoo.ru/00addbfa
Konrponsnas padora Ne2 o teme
17 «IIIEKTPOIIUTHYECKAS TUCCOIHAINS 11.11.2026 bubmmorexa TTOK
p A HHATHA. T https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XapaKTEPUCTHUKA T'aJIOTEHOB.
18 XI/III;I/III/ILIGCKI?/IG CB}:)I‘/’ICTBa Ha IIpuMepe 16.11.2026 bubmmorexa TTOK
PHMED T https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHas KUCIOTA, 18.11.2026 | bubamorexa [JOK
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XUMUYECKHUE CBOMCTBA, ITOJIy4YEHHUE,
IIPUMEHEHNE

https://m.edsoo.ru/00ade104

[TpakTuueckas padora Ne 2 o Teme

bu6mmoreka [IOK

20 «HonyquH.(.a COJ'IfIHOI/I KHCJIOTBI, 23.11.2026 hitos://m.cdsoo.ru/00ade348
U3y4EHHUE €€ CBONCTBY
Boruncnenus no ypaBHeHUsIM
21 XUMUYECKUX eal}:p WU, €CIIU OJUH U3 25.11.2026 Bubnmorexa [IOK
pearti, A o https://m.edsoo.ru/00ade488
peareHToB JlaH B U30bITKE
” OO11ast XapaKTepUCTHKA 3JIEMEHTOB 30.11.2026 bubnuoreka [IOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AmnoTponHslie MOIU(UKALIUA CEPBHI.
23 Haxo>1<p eHue ce LIII I/Iq;é c:e I/IHelfmﬁ B 02.12.2026 Bubnmorexa [IOK
a p VI[ o https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHUE CBOICTBA CEPBI
C
4 €pOBOJOPO/, CTvpoeHHe, ¢dusnyeckue u 07.12.2026 bubnuoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (1)H3HjeCKH12 u XI/II\EI/I‘IGCKI/IC CBOMCTBA 09.12.2026 bubnmorexa LOK
’ o https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XVMMHYECKUE PEaKLINH, JIEKAIINE B
OCHOBE ITPOMBILIIEHHOT'O cr1ocoba
%6 MIOJIy4E€HUS CEPHOU KUCIIOTHI. 14.12.2026 bubnuoreka [JOK
XHUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpeibl COETUHEHUSIMHU
cepbl
B .
7 BIYMCIICHUE MacCOBOM JIOJIM BBIXOJ1a 16.12.2026 bu6mmoreka [IOK
HPOIyKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA 3JIEMEHTOB 21.12.2026 | bubnuoreka [IOK
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VA-rpynnsl. A30T, paclipoCTpaHEHHE B
npupojie, PU3NYECKue 1 XUMHUUECKHE

https://m.edsoo.ru/00adeea6

CBOMCTBa
AMMHUak, ero puznyecKue u BuG 10K
nonMoTeKa

2 i 23.12.202

9 XUMHUYECKHE CBOICTBA, MOIY4YEHHE U 3 026 hitps://m.edsoo.r/00adf04
MIPUMCHCHUE
[TpakTuueckas padora Ne 3 o Teme BuG 10K
nonMoTeKa
11 28.12.202

30 « ounyquHe aMMHaKa, U3y4yeHue ero 8 026 httos://m.edsoo.rw/00adf1 80
CBOMCTB»

A -

31 30THas KI/ICJ‘IOT%, e€ ¢pusnyeckue u 30.12.2026 bubnuoteka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEN
aMMOHHUS B KaU€CTBE MUHEPATbHBIX Eub 1OK

nonMoTeKa
2 i X 11.01.202

3 ynoopeHuit > UMUYECKOE 3arpsi3HeHUE 01.2027 hitps://m.cdsoo.rw/00adfs 18
OKpY’Karollen cpesibl COeAMHEHUSIMU
azoTa
®ochop. Oxeun pochopa (V) u

33 Q)ocgo pHaSI Kan((i))Ta q)q)pll)sn(qezmne u 13.01.2027 Bubmmorexa LIOK

p N o https://m.edsoo.ru/00adf68a
XUMHUUYECKHE CBOICTBA, MOITy4YECHHE
Ucnonws3zoBanue pochartoB B kauecTse

34 MHUHEPaTbHBIX yJ:[06peHI/UH7L 18.01.2027 bu6nmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu

35 Yrnepon, pacnpocTpaHeHue B IPUPO/IE, 20.01.2027 bu6nmoreka [JOK
bu3nUecKre ¥ XUMUIECKHE CBOMCTBA o https://m.edsoo.ru/00adfd9c
Oxc epoja, 3UYECKHUE

36 KCH/[IBI YTIIepoa, ux (pusndeckue u 25.01.2027 bu6nuorexa [IOK

XAMUYECKHE CBOMCTBA. DKOJIOTHYSCKHUE

https://m.edsoo.ru/00adfebe
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POOJIEMBI, CBS3aHHBIE C OKCUIOM
yraepona (IV)

N bubmuoreka [JOK
3 27.01.202
7 YronpHas KUCI0Ta U €€ Colnu 7 7 hitps://m.edsoo.rw/00ac006c
[IpakTuueckas padora Ne 4 o Teme
"TTosryueHue yriieKucioro rasa.

18 Jy4EHUE YTIIEKUCIOTO T 01.02.2027 bubnuotexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavanbHBIEC TOHATHS 00 Eub 1OK
nonIoTeKa

39 03.02.2027
OPTAHIHCCIUX BELIECTRAX KAK 0 https://m.edsoo.ru/00ae054¢
COCTMHEHUSX yTIIepoia

bu6mmoreka [IOK
40 K i 08.02.202
DEMHFHI M 10 COCAHHEHHA / https://m.edsoo.ru/00ae080a
[TpakTunueckas pabora Ne 5. Pemenue

A1 3KCHepI/I‘1§/IeHTaJ'IBHBIX 3a/1a4 10 TeMe 10.02.2027 bubnuoreka [JOK
«BaxHenmme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS
KonrponsHas padora Ne3 o teme Bu6 LIOK

nonIoTeKa

42 B i 15.02.202
«Baxuelmme HeMeTamIbl U UX 7 hitps://m.edsoo.ru/00ac0e] 8
COETMHEHUS
OO01mas XxapakTepruCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIOB.

M

43 eTaJuTM4ecKas CBSI3b U 17.02.2027 bubmuoteka [JOK
METAJUINYECKAsT KPUCTAILINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METaJIIOB

44 XUMHYECKUE CBOMCTBA METAJIIOB. 20.02.2027 bubmorexa OK

https://m.edsoo.ru/00ael 156
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DIEKTPOXUMHUYECKHUH Psiji HANpsKEHUH
METAJUIOB

O0111e criocoObl MOTYyYSHHs METALIOB.
CrutaBbl. Beraucnenus no ypaBHeHUAM

bu6mmoreka [IOK

45 24.02.2027
XUMHUYECKUX PEAKLUU, ECIIU OJUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJIEPKUT MPUMECH
but6mmoreka [JOK
4 IT 1.03.202
6 OHSITHE O KOPPO3UHU METAIIIOB 01.03.2027 https:/m.cdsoo.rw/00ac] 278
bu6mmoreka [IOK
47 [Ienoynbie METALIBI 03.03.2027 hitps://m.cdsoo.rw/00ac] 4b2
but6mmoreka [JOK
48 Oxcupl ¥ THIPOKCHUIBI HATPUS U Kallus 10.03.2027 hitps://m.edsoo.ru/00ac] 4b2
49 H_IenoqIU{O%MenLHVLIe METaJIITbI — 15.03.2027 bubmuoreka [JOK
KaJIbIIUH 1 MarHum https://m.edsoo.ru/00ael5e8
but6mmoreka [JOK
B i 17.03.202
50 AKHEHUIINE COSTUHCHHS KaIbIHs 7.03.2027 https://m.edsoo.r/00ae] 5e8
51 O06o06meHre U cuCTeMaTH3alKsl 3HAHUH 22.03.2027
5 JKEcTKOCTh BOMIBI U CITOCOOBI €€ 24.03.2027 bubmuoteka [JOK
YCTpaHEHU https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme Bu6 10K
o " nOIMOoTEKA
53 )KGCTKOCTB"BOI[I)I 1 METOABI e€ 05.04.2027 hitps://m.edsoo.ru/00ac] ac8
YCTpaHECHHUS
. bu6mmoreka [IOK
4 A .04.202
> FITOMHHHH 07.04.2027 https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U 12.04.2027 bu6nuorexa [IOK
TUIPOKCUIA https://m.edsoo.ru/00ael c64
56 Kenezo 14.04.2027 | bubmmoreka [IOK
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https://m.edsoo.ru/00ae1d86

Oxcuipl, TUIPOKCHUIBI U COJIN JKelie3a

but6mmoreka [JOK

57 19.04.2027
(IT) n xene3a (I1I) https://m.edsoo.ru/00ae35¢6
58 O0600611eHre U cucTeMaTu3alus 3HaHu| 21.04.2027
[TpakTuueckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME bu6nuoreka [IOK
59 26.04.2027
«BaxkHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS
Boruncnenus mo ypaBHEHUsIM
XUMHUYECKHUX PEaKIHii, ecIi OUH U3
60 peareHTOB J1aH B U30BITKE WIIH 78.04.2027 bu6nmoreka [JOK
COAEPKUT puUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM 10711 BBIXOJa MPOYKTA
peakuuu
61 O0600611eHre U cucTeMaTu3alus 3HaHu | 05.05.2027
KonTpomnsHas padorta Ne4 no teme
62 «Baxxueime MeTaibl U UX 12.05.2027
COETMHEHUS
63 BemectBa u Niarepnanm B 17.05.2027 bu6mmoreka [JOK
NOBCEIHECBHOM KM3HHU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XI/IMI/ILIGCKOGU?,anHSHCHI/IC 19.05.2027 bubnmoreka [JOK
OKpYKarollien cpebl https://m.edsoo.ru/00ae4270
65 Pone xumMuu B pelieHun 24.05.2027 bubnuoreka [IOK
9KOJIOTHYECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblIi ypoK. O6o6£ueHI/Ie U 24.05.2007 bubnuoreka [IOK
cUcTeMaTu3anus 3HaHUuM https://m.edsoo.ru/00ae0d0a
67 PesepBHrlit ypok. O60011IeHNE U 26.05.2027 | bubnuoreka [IOK
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CHCTeMaTHU3alus 3HaHUH

https://m.edsoo.ru/00adb33c¢

68

PesepBHblit ypok. O0001IeHNE U
cucTeMaTHh3alys 3HaHUH

26.05.2025

bu6mnoreka IJOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBLHON TPOTPAMMBbBI

8 KIIACC
Kon
nposeps N
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
emoro 00pa30BaTeILHON MPOrPAMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbT
ara
1 ITo Teme: «IlepBoHayanbHblE XUMUYECKHUE IOHATHS
pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TIOHSTHI: aToM, MOJEKyIa,
XUMUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECHh
(ogHOpOJHAS WM HEOJHOPOAHAS), BaJCHTHOCTh, OTHOCHTEIbHAS aTOMHAsA U
MOJIEKYJIIpHAsi Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
1.1 MaccoBasi J0Jsl XMMHYECKOIro 3JIEMEHTa B COCAMHEHUU, MOJISIPHBIH 00BEM,
XUMHUYECKast peakius, Kiaccuukamus peakiuii: peakiuu COCTUHEHUS,
peakuu pasNioKEHUs, PeaklMHU 3aMEelIeHUs, peakluu oOMeHa, SK30- U
SHIOTEPMUYECKUE PEAKIINH, TEIIIOBOM 3PPEKT peaKIuu, pacTBOp, MaccoBas
JI0J1s1 BellecTBa (IPOLEHTHAs! KOHIIEHTPAIKsl) B pacTBOpE
1o WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHMYECKUX TOHATHH H
' MPUMEHSTH 3TU OHATHUS IIPU ONMKUCAHUH BEIIECTB U UX MPEBPAIICHUI
13 UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsI COCTaBIIeHUST (DOPMYIT BEIICCTB
' Y YPAaBHEHUN XUMUYECKUX PEaKIINi
L4 pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHUS MacChl BELIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHsI, 3aKOHa ABOTaipo
1.5 OTIPE/ICIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
L6 KIACCU(PUIIMPOBATh XUMHUYECKHE peaknuu (1m0 4YHCIy W COCTaBy
' YYaCTBYIOIIMX B PEAKIIMHU BEIICCTB, M0 TEINIOBOMY (D deKTy)
1.7 BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB
L8 BBIUMCIISATH MAaCCOBYIO JIONKO XHWMHYECKOro »JJeMeHTa 1o (opmyre
' COETMHEHMUS,
1.9 BBIUKCIISITH MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE
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1.10

MNPpUMCHATH CCTCCTBCHHOHAYYHBIC MCTOAbLI IIO3HAHUA — Ha6JIIOI[eHI/Ie,

U3MEpEeHHe, MOJICTIUPOBAHUE, SKCIIEPUMEHT (peasbHbIM U MBICTICHHBIN )

ITo Teme: «BakHeimme MMPEACTABUTCIIN HCOPraHUYCCKHUX BEIICCTB»

2.1

PACKpPbIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSTHUH: OKCHJ, KHCJIOTa,

OCHOBAHHE, COJIb

2.2

ONpEAENATh INPUHAIIEKHOCTh BEIIECTB K ONpEAEIEHHOMY  Kilaccy

coeuHeHul 1no popMynam

23

KJ'IaCCI/I(bI/IHI/IpOBaTB HEOPTraHNUYCCKUEC BCIICCTBA

24

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOMCTBA BEIIECTB
pPa3JIMYHBIX KJIAcCOB, MOJTBEpXkAasi OMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX

YpaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU

2.5

IMPOrHO3UPOBATH CBOICTBa B€IICCTB B 3aBUCUMOCTH OT HX Ka4YCCTBCHHOI'O
CcoCTaBa, BO3MOXHOCTH IPOTECKAHHUA XHUMHYCCKUX npeBpameHI/Iﬁ B

Pa3JINIHBIX YCIIOBUAX

2.6

CJIEZIOBATh MPaBHJIaM MOJIb30BAHUS XUMHUECKOW MOCYJI0N M J1a00paTOpHBIM
o0opyJoBaHHEM, a TaKXe HpaBuiIaM oOOpalleHus C BEIIeCTBAMHU B
COOTBETCTBUM C HUHCTPYKLHSMH IO  BBIIOJHEHHUIO J1JaOOPAaTOPHBIX
XMMHMYECKHX OIBITOB IO MOJYYEHUIO U COOMPAHMIO I'a3000pa3HbIX BEILECTB
(Bomoposa M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OINPEIEIEHHOU
MacCOBOM J0JI€Hd PACTBOPEHHOIO BEIECTBA, IUIAHUPOBATb U IIPOBOJAUTH
XUMHUYECKHE HKCIIEPUMEHTHI 10 PACHO3HABAaHUIO PACTBOPOB WIENOUEH U

KHCJIOT C IOMOIIBI0 HHIUKATOPOB (J1aKMYC, (heHOIPTaICHH, METHIOPAHXK H

Apyrue)

2.7

IIPOBOJUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM peaKkIuu

ITo Teme: «llepuoanueckuii 3akoH u Ilepruoanueckas cucreMa XUMHYECKUX
anemenToB J[. M. Menneneea. CtpoeHue aTtomMoB. XHUMHYECKas CBA3b.

OKHUCINTEIIFHO-BOCCTAHOBUTEIIBHEIC PEaKIun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX [MOHATHH: SApO aroMma,
AIIEKTPOHHBIN CJIOW aroma, aTOMHasi OpOUTaJIb, PaUyC aToMa, XUMUYEeCKas
CBSI3b, HOJIIpHAast u HENOJIIpHAs KOBaJICHTHAs CBSI3b,
AJIEKTPOOTPULIATEILHOCTh, MOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, CTEIEHb

OKHUCJICHUA

3.2

KJIaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKUC DJICMCHTHI

3.3

OMHKCHIBATL W XapakTepuszoBarh TaOnuuHyro (opmy Ilepuonnyeckoii
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CUCTEMBI XUMHUYECKUX JIEMEHTOB: Pa3INiaTh MOHITHS «TJaBHAS MOATPYIIIa
(Arpynma)» u «mo6ounas noarpymnma (brpymma)y, «Maibie» U «OOoJbIIHe)

MepHOJIbI

packpeiBaTb cmbica  Ilepmommueckoro 3akona .M. MeHneneesa:

34 JIEMOHCTPUPOBATh TMOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTU CBOWCTB
XMMHYECKHX 3JIEMEHTOB OT HUX IOJ0KeHUA B [lepuoanyeckoii cucreme
COOTHOCUTH 0003HAUYEHUS, KOTOpPhIe UMEIOTCS B Tabimie «llepuogmdeckas
cucTteMa Xxumudeckux ojaemeHtoB J[.M. MenaeneeBa»y ¢ YHCIOBBIMH
35 XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W
3apsAn  sAApa, oOIee YHCIO SJEKTPOHOB M pacmpelelieHHe UuX 10
AJIEKTPOHHBIM CJIOSIM)
3.6 OTIPENICTIATh CTENEHb OKUCIICHUS AJIEMEHTOB B OMHAPHBIX COSTUHEHHUSIX
17 ONpeNeNsaTh BUJ XHUMHUYECKOW CBS3M (KOBaJCHTHass M HOHHas) B
' HEOPraHUYECKUX COCTMHEHUSIX
9 KJIACC
Kox
nposepsie .
IIpoBepsiemble nMpeaMeTHBbIE Pe3yJabTAThl 0CBOCHUS OCHOBHOM
Moro 0o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHusl
pe3yJbTa
Ta
1 [To Teme: «BemiecTBO 1 XMMUYECKasi peaKIusD)
pacKpbIBaTb  CMBICJ  OCHOBHBIX XHMHYECKUX TOHATHA:  pacTBOp,
AJEKTPOJIUTHI,  HEIJEKTPOJIUTHI,  DJIEKTPOJMTHYECKAas  JAUCCOLMALIMS,
peaknmuy HOHHOTO OOMEHa, KaTalM3aTop, XWMHUYECKOE pPaBHOBECHE,
. oOpaTuMble U HEOOpaTUMBIE PEAKIIUU, OKHCIUTEILHOBOCCTAHOBUTEIHHBIC
' peaKUUH, OKUCIUTENIb, BOCCTAHOBUTEb, OKHUCJIECHHUE M BOCCTaHOBJICHHUE,
aiotpornus, aMm(pOTepHOCTh, XMMHUYECKast CBsI3b (KOBAJICHTHAs, MOHHA,
MeTaJUTM4ecKas), KpHUCTaJUIM4ecKass  pemeéTka, CIUIaBbl, CKOPOCTH
XUMHYECKON peakiuu
1o WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHUMHUYECKHUX IOHATHH U
' MPUMEHSTh 3TU MOHATHUS NPU ONMUCAHUY BEILIECTB U UX MPEBPALICHUI
1.3 COCTaBJIATh YPAaBHEHUSI AJCKTPOJUTHUUYECKOH JAUCCOLMALMHU  KHUCIIOT,
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LIeJI0YEl U COJIEH, MOJIHbIE U COKPAIEHHBIE YPAaBHEHUS PEAKIMI HOHHOIO

oOmeHa

1.4

pacCKprIiBaTb CYIIHOCTb OKHUCIUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca 3TUX peakUuit

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peakuu

Ilo Temam: «Hemeramnnl M uUX coequHeHUS» U «MeTaibl U UX

COCAUHCHUA»

2.1

XapaKTepH30BaTh (OMUCHIBATH) OOIIME M CHEMU(DHUUSCKHE XUMHUUYECKHE
CBOWMCTBA TPOCTBHIX M CIOXKHBIX BEIIECTB, IOJTBEPKIas OIKMCAHUE
NpUMEPaMU MOJICKYJISIPHBIX M HWOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX

XUMHYECKUX PEAKIUI

2.2

COCTaBJIATH YpaBHCHUA peaKHHfI, IMOATBCPKAAIOIUX CYHICCTBOBAHUEC

TeHETHYSCKOM CBA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIAaCCOB

23

IIPpOrHO3UPOBAThb CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHMU:,
BO3MOXHOCTH TIIPOTCKAHUA XHMUUYCCKHUX HpeBpameHHﬁ B Ppa3jIMYHBIX

YCIOBHUAX

24

CIIeNOBAaTh  NpaBWIaM  TIOJIb30BaHUS ~ XMMHYECKOHW  MOCYIOH U
nabopaTopHBEIM 00OpPYIOBaHMEM, a TakKKe NpaBHIaM OOpameHus ¢
BCIIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMH T10  BBITOJHEHHIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB 110 TIIOJYYCHHUIO H CO6I/IpaHI/IIO

ra3o00pa3HbIX BEIECTB (AMMHAaKa U YTIIEKUCIOro ra3a)

2.5

MIPOBOANTH PEAKIIUU, TOATBEPIKIAIONINE KAYSeCTBEHHBIN COCTAB Pa3IMYHbIX
BEIIECTB: PACIO3HABATh OMBITHBIM TMYTEM XJIOPHUA-, OpPOMUMA, WO,
kapOoHat, ¢ocdar, cuIukar, Ccyiabdar, THAPOKCUIUOHBI, KaTHOHBI
aMMOHHUS, WOHBI H3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIWE B BOJTHBIX

pacTBOpax HCOPraHM4YECCKMUX BCIUICCTB

ITo Teme: «XuMuUs U OKPYIKAOILIAsL Cpeay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nonstuil: IIJIK Bemecrtsa;

KOppO3Hs METAIUIOB

3.2

MIPUMEHSTh OCHOBHbBIE OTIEPAIlUU MBICIUTENIbHOMN 1eATEeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIIeHNE, CHCTEeMAaTH3aIIUIO, BHISBIICHUE TPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JUIsI U3yYEHUs] CBOWCTB BEIIECTB M XUMUUYECKHX
peakiuii; ecTeCTBEHHOHAYYHBIE METOJAbl T[O3HAaHUS — HaOII0JeHUE,

MU3MEpPEHHE, MOJICIMPOBAHUE, IKCIIEPUMEHT (PeaJIbHBIA U MBICIICHHBIN )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUA

1

HepBOHa‘IaJ'IBHBIC XHUMHUYCCKUEC ITOHATHA

1.1

[Ipenver xumuu. Ponb XUMUU B JKU3HU 4ellOBEeKAa. XHUMHUSA B CHCTEME HayK.
Tena u BemectBa. @uU3nMUYECKHE CBOWCTBA BEUIECTB. ATrpEraTHOE COCTOSHHE

BE€IICCTB

1.2

IlonsTue o METOJax IIO3HAaHUA B XUMUU. Yucteie B€IICCTBA U CMCCH. CnocoObl

pasaciICHUs cMmeceit

1.3

ATOoMBI H MOJICKYJIbI. Xumudeckue diieMeHTB. CHMBOJBI XHMHUUYECKUX

3JICMCHTOB. HpOCTHe " CJIIOKHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'IHpHOG YUE€HUC

1.4

Xumnueckasi popmyia. BajleHTHOCT, aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHas  aroOMHas — Macca.
OtHocuTenbHas MOJIEKyJIIpHas Macca. MaccoBas oIl XMMHUYECKOTO DJIEMEHTa

B COCIUHCHUU

1.5

KomnuectBo BemiectBa. Mosib. Monsipnas macca. B3auMOCBsI3b KOJIMYECTBa,
Macchl M YHCIa CTPYKTYPHBIX €IUHHUIl BemecTBa. Pacuérel mo dopmynam

XUMHYECKUX COEOUHEHUN

1.6

dusnyeckne U XUMHYECKHE SIBICHHA. XHUMHUYECKas Peakiys U e€ NMpU3HaKH.
3aKOH COXpaHEHHS MacChl BelIeCTB. XUMUUeckue ypaBHeHus. Kinaccuduxanms

XUMHUUYECKUX peaklUil (COequHEHMs, pa3IoKeHus, 3aMellleHus], 00MeHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH IMOCYI0H, C MPaBHIIaMH
paboter B naboparopun u mnpuéMamu oOpamieHus ¢ J1abopaTOPHBIM
o0OpyJIOBaHUEM, W3y4eHHE U ONHCaHUue (U3MYECKHX CBOHCTB 00pa3IoB
HEOPraHMYECKUX BEIECTB, HaOMoAeHNEe (QU3NYecKuX (TUIaBIIEHWE BOCKA,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYINKE, KMUIICHUE W KOHJICHCAIIUSI BOJIbI) U
XUMHUYECKUX  (TOpEHHE  CBEYM, INPOKAJIMBAaHUE MEIHONH  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCJIOTOW) SIBIICHWH, HAONIOJCHHWE W OIMCaHHe
NPU3HAKOB TPOTEKaHWs XUMHYECKHX peaknuil (paslokeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPUAOM Oapus, paslokKeHHE

ruapokcuaa Meau(ll) npu HarpeBaHuu, B3aMMOJEHCTBHE JKE€€3a C PACTBOPOM
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cosiu meau(Il), uzyuenue crocoboB pazzenenus cMecel (C MTOMOIIBIO MAarHUTa,
(GuIbTpOBaHME, BBINAPUBAHKE, TUCTUIUIAIMUSA, XpoMaTorpadus), MpPOBEICHHE
OYUCTKH TIOBApEHHOW CONHM, HAONIOJEHHE W ONHCAHUE PE3YJIbTAaTOB
NIPOBE/ICHUS OIBITA, WLTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JJaHHE

Mojieield MOJIEKYJT (I1apOCTEP>KHEBBIX)

Baxwnelinme npecTaBuTeNIn HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopon — siaeMeHT U mpocroe
BenlecTBo. Haxoxaenue kuciopoja B mpupoje, Gu3nuecKue U XUMHUYECKUe
cBoiictBa (peakuuu ropeHus). Oxcunpl. Ilpumenenne kucinopona. CrocoObl
MOJy4eHUsl KHUCJIOpoAa B JIabopaTOpUM W MPOMBIIUIEHHOCTU. KpyroBopot

Kuciopoaa B npupoze. O30H — aJI0TponHast MOAU(PHUKALUS KUCIOPOIa

2.2

TeroBoit 3pPexT XUMHUUECKON peakiui, TePMOXUMUYECKIE YpaBHEHUS, IK30-
U DHJIOTEpPMUYECKHE peaklU. TOMINuBO: Yroib U MeTaH. 3arpsi3HeHue BO31yXa,

yCUJICHHE TTAapHUKOBOTO 3(pekTa, pa3pylieHne 030HOBOTO CIIOs

23

BOI[OpOI[ — OJIECMCHT M IIPOCTOC BCHICCTBO. HaXO)KI[GHI/Ie BOIOPOJAa B IIPUPOIEL,
(1)I/I3I/IIIGCKI/I6 n XHUMHUYCCKHC CBOﬁCTBa, IIPUMCHCHHUC, CIIOCOOBI IMOJIYUCHHUA.

Kuciorts! 1 com

24

Monsipablit 00bEM razoB. PacuéTel 10 XUMHUYECKUM YpaBHEHUSIM

2.5

®usnyeckue cBoicTBa BoAbl. Boma kak  pactBopuresib.  PacTBOpHI.
HacpllieHHble M1 HEHACBHIIEHHBIE PACTBOPBI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBasg nons BemecTtsa B pacTBOpe. XHMMHMYECKHUE CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBOpoB B IpUPOJE U B KU3HMU 4YesloBeka. Kpyroeopor
BO/ABl B TIpuUpOJE. 3arpsi3HEHUE MNpUPOAHBIX BOJ. OXxpaHa U OYHMCTKA

IMPpUPOIHBIX BO

2.6

Knaccudukanus Heopranmueckux coenuHeHuil. Oxcuapl. Knaccudukanus
OKCHJIOB:  cosieoOpasyrolie  (OCHOBHBIC, KHUCIIOTHbIE, aM(OTEpHbIE) U
HecosieoOpazyronie. Homenknatypa okcuaoB. DU3MYECKHE W XUMUYECKHE

CBOMCTBA OKCHIOB. [lomyueHue okcuaos

2.7

OcHoBanus. Kiaccupukauuss ocHOBaHMI: IIETOYM U HEPACTBOPUMBIE
ocHoBanus. Homenkiatypa ocHoBanuii. dusnueckre U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lomydyenue ocHOBaHUMH

2.8

Kucnoter. Knaccudukamus kuciaor. Homenknarypa kucnor. ®usuveckue u
XHMHYECKHUE CBOWMCTBAa KUCIOT. Psn aktuBHocTH MmetayuioB H.H. beketona.

[Tonyyenue kucior
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2.9

Comu. Homenknatypa coneit. dusnyeckue U XMMHUECKHE CBOMCTBA COJICH.

[Tonydenue coneit

2.10

I'eneTnyeckas cBA3b MCXKAY KilacCaMHM HECOPTraHMYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUH  3KCHEPUMEHT: KAueCTBEHHOE ONPEIEICHUE  COJEp’KaHus
KHUCJIOpOJia B BO3/AyX€, IOJyYyeHUE, COOMpaHHUE, PAcIlO3HABAHUE U HU3yUYEHHUE
CBOWCTB KHCJIOPOJa, HAONIOIeHNE B3aUMOJEHCTBUS BEILECTB C KUCIOPOJIOM U
yCJIOBUSI BOSHUKHOBEHUS U IIPEKPALLEHUS TOpeHUs (1oXkKapa), 03HaAKOMJIEHHUE C
o0Opa3llaMu OKCHJOB WU OIIMCAaHME HUX CBOWCTB, IOJIyueHHE, COOMpaHue,
pacro3HaBaHME€ M H3Y4YEHHE CBOMICTB BOJIOpOAa (IFOpPEHME), B3aUMOJEHUCTBHE
BoJlopoJia ¢ okcuaoM Meau(Il) (Bo3MOXKHO HCIOIB30BAaHUE BUJIEOMATEPUAIIOB),
HaOrozieHue 00pa3loB BEMIECTB KOJMYECTBOM | MOJIb, HCCIEIOBaHUE
0COOEHHOCTEH pAacTBOPEHMs BEUIECTB C pa3jIMYHOW PpPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM JOJIEH PaCTBOPEHHOIO
BEIIIECTBA, B3aUMOJEHCTBUE BOJBl C MeTallaMM (HaTpUeM M KaJbLIUeM)
(BO3MOXHO MHCIIOJIb30BaHUE BHUAECOMATEPUAIOB), OIPEICIEHUE PacTBOPOB
KHACJIOT M IIeJo4Yed ¢ IOMOIIBI0 HHAMKATOPOB, HCCIElOBaHHE O0Opa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHUE W3MEHEHUS
OKpPACKM HHIMKAaTOPOB B pacTBOpax KHCIOT M ULICJIIOYEH, W3yYEHUE
B3aumojeiictBusi okcuga menu(ll) ¢ pactBopom cepHOIl KUCHOTBI, KHUCIOT C
MeTaJlJIaMH, peaKLUi HEUTpaIu3aluy, IoJy4YeHUEe HEPAaCTBOPUMBIX OCHOBAaHHUH,
BBITECHEHUE OJHOIO MeETajula JIpyruM W3 pPAacTBOpa COJHM, pELIECHUE
JKCIIEPUMEHTAIBHBIX 3a1ad N0 TeMe «BaxHeilmne Kiacchl HEOPraHMYeCKHX

COEIUHEHUN)

[Iepuonnueckuit 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
.N. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKas CBI3b. OKUCIUTEIIbHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

3.1

[lepBble TOMBITKM KiacCU(UKAUU XHUMHYECKHX 3JeMeHToB. llonsTHe o
IpyINnax CXOJHBIX 3JIEMEHTOB (ILEIOYHbIE U IIEJTOYHO3EMENIbHbIE MEeTalllbl,
raJloTeHbl, MHEPTHbBIE Ta3bl). DJEMEHThI, KOTOpble O00pa3yloT amdoTepHbIe

OKCHAbI U THAPOKCHU/IbI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucremMma XuMH4eCKux seMeHToB J[. M.
Menneneesa. Koporkonepuoanas 51 JUIMHHOIIEpUOHAS bopmbl
[lepuoauueckoit cucteMbl xumuueckux dsemeHtoB .M. Mennaeneesa.
IIepuonsl u rpynmnbl. PU3HYECKH CMBICI IMOPSAAKOBOIO HOMEPA, HOMEPOB

Iepruoaa 1 IrpyIinbl 3JICMCHTA

48




33

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oronsl. DnekTpoHsl. CTpoeHue
JIEKTPOHHBIX 000JI0YeK aTOMOB IHepBbIX 20 XHMHYECKUX 3JIEMEHTOB
[Iepuonunueckoii cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA 10 ero nojoxxkeHuto B [lepuognueckoii cucteme .M. Menpaeneena

34

3aKOHOMEPHOCTH H3MEHEHHs paauyca aTOMOB XUMHUYECKHUX HJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOWCTB IO TpyHIlaM W MEPUOJAM.
3nauenue [lepuonnueckoro 3akoHa u [lepuoanyeckoil cUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsSI pa3BUTUs Hayku U npaktukd. [[.W. MenneneeB — y4€Hblid u

I'paXaaHUH

3.5

Xumuyeckasi cBs3b. KoBaneHTHass (MOJsipHAas W HEMOJIsIpHasl)  CBS3b.

DIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

Crenenp okuciieHus. OKHCIUTEIHEHOBOCCTAHOBUTEIBLHEIC pCaKIuru. Hpoueccm

OKHCJICHHS B BocCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHTEIIN

3.7

XUMUYeCKUM OKCIICPUMCEHT: H3YYCHUC 06pa3u013 B€IICCTB MCTAJJIOB U
HCMCTAJIJIOB, B3aUMOCHCTBIE THAPOKCHAA LUMHKAa C pacTBOpaMH KHCIIOT U
H_IGJ'IOLIGI\/'I, IMPOBEACHUE OIIBITOB, WIIHOCTPUPYIOIINX HPHUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpeHUe, peakluu pas3ioKeHUsl, COETUHEHU)

9 KUIIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

BemecTBo 1 XuMudeckas pcaKnus. HOBTOpeHI/Ie

1.1

[lepuonnueckuii 3akoH. [lepuoauueckas cucteMa XuMu4deckux snementon .M.
MengeneeBa. CtpoeHune aTOMOB. 3aKOHOMEPHOCTHM B WM3MEHEHUM CBOWCTB
XMMHYECKUX JJIEMEHTOB IIE€PBBIX TPEX NEPUOAOB, Kajaus, KaJlbLHUs M HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM OJJEMEHTOB B llepuoamueckoit

CUCTEME U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHne BeliecTBa: BUABI XUMHUYECKOW CBSI3H. THIIBI KPUCTAJNIMYECKHUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKU
U BUJA XUMUYecKol cBs3u. Kilaccudukanus 1 HOMEHKIaTypa HEOPraHU4EeCKUX
BEUIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIMXCSA K Pa3jaMYHbIM  KJlaccaM  HEOPraHMYECKHX  COEIMHEHHH,

TCHCTUYCCKAs CBA3b HCOPTaHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHYECKUX peakIfii M0 pa3InYHbIM IpU3HAKaM (IO YUCITy U
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COCTaBy Y4YacCTBYIOLIMX B PEAKIMH BEIIECTB, IO TEIIoBOMY 3¢ ¢dekTy, Mo
U3MECHEHHIO CTETEHEeW OKHCICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTHMOCTH,
M0 Yy4yacTUIO Karajau3aropa). OK30- U  JIHIOTEPMUYECKHE  PEaKIuH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpOCTHU XHMHYECKOM pE€aknuunu

1.4

[Tonsite 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonarue o
TOMOTEHHBIX U T'€TePOreHHbIX peakuusxX. [IoHsITHe 0 XUMHYECKOM PaBHOBECHUHU.
@DakTophl, BIUAIOIIMNE HA CKOPOCTh XMMHUYECKOH pEaKIHH U MOJIOKEHUE

XUMHUYCCKOI'0 paBHOBCCHUSA

1.5

OKUCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHOM  peakuuu. CocTaBieHUE  ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUMKA C HCIHOJIB30BAHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3MEKTPONIUTUYECKON AUCCOIMALMU. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
KaTI/IOHBI, aHuoOHEI. MexaHnu3M Aaucconanv BCUICCTB € pa3JIMUHbIMU BUAAMU
xumMudeckoi cBsa3u. CteneHb auccounanuu. CUIbHBIE U CIIa0ble AJIEKTPOIIUTHL.
Peaknuu woHHOTO OOMEHa. YCIOBHS MPOTEKAHUS PEAKIM HMOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE WOHHBIE YypaBHEHHUS peakuuil. CBOHCTBa KHCIOT,
OCHOBaHMW H COJEH B CBeTE TMPEACTABICHUN 00 JIIEKTPOIUTUICCKOU

Jucconuanuu. KauecTtBeHHBIE pC€aKlu Ha NOHLI. IlonsTue o TUApOJIn3C coJieit

1.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSAMHU KPUCTAIUIMYECKUX
pEeImETOK HEOPraHMYECKHUX BELIECTB — METAIJIOB W HeMeTalwioB (rpadura u
aJiMasa), CJIOXKHBIX BELIECTB (XJIOpHUJa HATpus); UCCIEI0BaHHE 3aBUCUMOCTH
CKOPOCTM XHMHYECKOH peakiuu OT BO3JCHCTBUA pPAa3IMYHBIX (HAaKTOPOB;
UCCIICIOBAaHUE  3JIEKTPONPOBOJHOCTH  PACTBOPOB  BEILECTB,  Ipolecca
JUCCOLMAlMM  KHUCIIOT, MIeNno4ed M cojedl  (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB); IPOBEIEHUE ONBITOB, WIIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHMs peakuuii HOHHOro oOMeHa (00pa3oBaHUe OCa/lKa, BBIICICHUE ra3a,
o0pa3oBaHUE BObI); ONBITOB, WIIIOCTPUPYIOIIUX IMPUMEPbl OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX pEaKIUil (TOpeHUe, Peakluu PasyIoKEHUsl, COCAMHEHUS);
pacrio3HaBaHUE HEOPraHUYECKUX BEIIECTB C MOMOIIbI0 KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeramns! n ux COCIUHCHUA

2.1

OOmass xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIC CTeIeHN OKuciieHus. CTpoeHue u PU3MUECKUEe CBOMCTBA MPOCTHIX

BEIIECTB — TAJIOreHOB. XHMHUYECKUME CBOWCTBA HAa MpUMEPE XJIopa
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(B3auMOJIeCTBHE C METaUIaMH, HEMETallIaMH, IeJouyaMu). XJIOPOBOIOPO.
CossiHast KMCJIOTAa, XUMUYECKHUE CBOMCTBA, MOJydYeHUE, NpuMeHeHue. Jleiictere
XJIOpa ¥ XJIOPOBOAOPOJA HA OpPraHM3M 4eJIOBEKA. BakHelIne XJIOpUIbl U UX

HaxXO0XXACHUE B IMIPUPOAC

2.2

OO6mas xapaktepuctuka 37eMeHTOB VIA-rpynmbel. OCoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHne U PU3NIeCKUe CBONCTBA
IPOCTBIX BEHIECTB — KHUCIOpPOAa M Ccepbl. AJUIOTPOIHBIE MOIUPUKALNUN
KHCIIOoposia U cepbl. XUMHUYECKHE cBoMcTBa cepbl. CepoBOAOpOJ, CTPOEHHUE,
dusznyeckue M XUMHUYECKHEe cBOMCTBA. OKCHIBI CEpbl KakK MpPEeACTaBUTEIU
KHCIIOTHBIX OKCUAOB. CepHas KUCIIOTa, PU3NIECKHE H XUMHYECKHE CBOHCTBA
(o0mme Kak MpencTaBHTENs Kilacca KUCIOT U crienuduieckue). XuMUYECKUEe
peakiyu, JeXale B OCHOBE NMPOMBIIUIEHHOTO CIIOCO0a MOJIYYEHHs CEPHOMN
kucnotel. [lpumenenue. Conu cepHOW KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynb(dar-uon. HaxoxneHue cepbl U €€ COSAMHCHH B MPHUPOJC. XUMHUYECKOES
3arpsi3HEHUE OKPYXAlollel Cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIC I0XKIH,

3arps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €0 MPeI0TBPAILECHUS
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OOmast xapakTepucTuka 3j1eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTEIIEHU OKUCIIEHUs. A30T, pacpoCTpaHEeHHE B IPUPOJIE,
¢u3nueckue 1 XuMu4eckue cBoicTBa. KpyroBopor azora B npupoje. AMMHAK,
ero ¢u3nyeckue U XMMHUYECKHE CBOMICTBA, MojlydyeHue U npumeHenue. Comuu
aMMOHUA, ux (bl/ISI/I‘IeCKI/Ie n XUMHUYCCKUC CBOfICTBa, IMPUMCHCHHUC.
KavecTBeHHast peakuusi Ha HOHbI aMMOHUs. A30THasi KHMCJIOTa, €€ MOJIyuyeHue,
dusnyecKkue W XUMHUYECKHE CBOWCTBa (OOIIME Kak MpEACTaBHTENs Kilacca
KUCIOT U crneuuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHMS B
Ka4eCTBE MHHEPAJIBHBIX yJOOpPEeHUH. XUMHUECKOE 3arps3HEHUE OKPYKaroleH
Cpezbl COETMHEHUAMH a30Ta (KUCJIOTHBIE 0XKH, 3arpsi3HEHUE BO3/1yXa, [TOUBBI

1 BOJIOEMOB)
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®ocdop, amtorponnsie Monudpukaun Gocopa, GpUMUECKHE U XUMHUYECKUE
ceorictBa. Oxcun ¢ochopa(V) um dochopHas Kuciaora, QGuU3NUECKHE U
XUMHUYECKHE CBOWCTBA, ToiydeHue. Vcmonp3oBanue ¢ocdaroB B KadecTBe

MUHEPATBHBIX YA0OPEHHI

2.5

OO6mas xapaktepuctuka 3jeMeHTOB IVA-rpynmel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHHA. YTIEepoAd, ajuIOTPOIHbIE
Moau(pUKalMK, pPACIpPOCTpaHEHHE B MpHUpoJe, (PU3NYECKHE U XHUMHUYECKUE

cBoicTBa. Ancopbuus. Kpyrosopor yriaepona B npupoje. OKcuabl yriepoja,
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X (U3MYeCKre U XMMHUYECKHE CBOMCTBA, ACWCTBUE HA JKUBHIC OPTaHHU3MBI,
MOJIyYCHHUE U MPUMEHEHHUE. DKOJIOTHYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yraepona(lV); rumore3a riao0ambHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIN
¢ dext. YronpHas KucioTa W e€ CcoiM, WX (U3MYECKHE W XUMHUYECKUE
CBOICTBa, IojlyueHue M npuMmeHeHue. KauecTBeHHas peakuus Ha KapOoHat-
uoHbl. Vcrnonp3oBaHne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH H

CEJILCKOM XO3SIUCTBE

2.6

[lepBoHauanbHbIE MOHATUS 00 OPraHMYECKHX BEIECTBaX KaK O COCTUHEHHUSAX
yriepoga (MeTaH, 3TaH, 3THJIEH, AlEeTUJIeH, 3TaHOJ, IVIMLEpUH, YKCyCHas
kucinora). X coctaB u xumuueckoe crpoeHue. [loHstue o Ouonornuyecku
BO)XHBIX BEILIECTBAX: XMpaX, Oelkax, YrjieBoJaX — M HUX POIM B KHU3HU
yesoBeKka. MarepuanbHOE €IMHCTBO OpPraHMYEeCKMX W HEOPraHMYeCKHX

COETMHEHNN

2.7

Kpemuuii, ero ¢usnyeckue © XHMHYCCKHE CBOWCTBA, IIOJy4YCHHE U
npumenenne. CoenuHeHus KpemMHuUsi B mpupone. OOmme mpeacraBieHus o0
okcuze kpemMuusa(IV) u kpemuueBoi kuciore. CUIIMKATHI, UX HCIIOJIB30BAHHUE B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH. BakHEHIIINEe CTPOUTEIIbHBIE MaTepUAIbL:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, Xene300eToH. IIpobrembl Oe3omacHOTo

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGI[HCBHOP'I KHU3HHU

2.8

XUMHUYECKUH HKCHEPUMEHT: H3y4eHHE OOpa3loB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJISIHOM KHCIIOTBI; IIPOBEIEHUE KAUECTBEHHBIX pEakIUil Ha XJIOpU.-
MOHBI M HaOJIOJICHHE IPHU3HAKOB HX IPOTEKAHUS; OIBITHI, OTPAKAIOLIHE
¢u3nyeckne U XMMUYECKHE CBOMCTBA IaJIOTCHOB M UX COEJUHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BHJICOMATEPUAIIOB); O3HAKOMIJICHHE C OOpa3liaMu XJOPHJIOB
(raJloreHu10B); O3HAKOMJIEHHE C oOpa3uamu cepbl U €€ COeIMHEHUSIMU
(BO3MOXXHO  HCIIOJIb30BAaHHWE BHUJEOMATEPUATIOB); HAOJIOJEHHE IIpoliecca
oOyIJIMBaHUs caxapa I0J JeHCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
U3y4YEHHE XMMMUYECKHUX CBOMCTB pa30aBiIE€HHOW CEpHOI KHUCIIOTHI, NPOBEACHUE
KayeCTBEHHOW peakuuu Ha Cynb(ar-MoH M HaOJIOJEeHHE Ipu3HaKa e€
NPOTEKaHUs; O3HAKOMIIEHHE C (PM3NYECKUMHU CBOMCTBaMU a30Ta, Gocopa u ux
COEMHEHUN (BO3MOYKHO HCIOJb30BAHHWE BHUAEOMATEPUAIOB), 0Opa3Lamu
a30THBIX U (HOCHOPHBIX YAOOPEHHMIL;, MOTydeHNEe, COOMpaHue, paclio3HABAHKE U
U3y4yeHHE CBOMCTB aMMMaKa; IMPOBEJACHHE KAaYEeCTBEHHBIX PEAKLMH Ha HOH
aMMOHUST ©  QochaT-HOH UM HU3YYEHHE MPHU3HAKOB HMX MPOTEKaHUS,

B3aHMOHeﬁCTBH€ KOHHGHTpHpOBaHHOﬁ a30THOH KHCJIOTHI C MCIbIO (BOBMO}KHO
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UCIIOJIb30BaHUE BUJIEOMATEPUANIOB); HU3YYEHHUE MOJENEH KPUCTALIIMYECKUX
pewéTok anmasza, rpadura, (QyiepeHa; O3HAKOMIIEHHE C  IIPOLECCOM
aJcopOIMK pacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM
IIPOTHBOIa3a; MOJy4YeHUe, coOMpaHMe, pacllo3HaBaHME M M3Y4YEHHUE CBOMICTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KAayeCTBEHHBIX peakUuui Ha KapOoHaT- U
CHWJIMKAaT-HOHBl W M3yYEHUE NPHU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHHE C
IIPONYKIHMEH CUIMKATHOM IPOMBIIIICHHOCTH; PEUICHUE JKCIEPUMEHTAIBHBIX

3aJa4 110 TEMC «Baxnelnmye HeMeTaIbl U UX COCOAUHECHUA»

MeTauiel 1 uX COCOAUMHCHU

3.1

OO0mast XapakTepUCTUKAa XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU HUX
nosoxkenuss B Ilepuonuueckod cucreMe XUMHUYECKHX dieMeHtoB  [[.M.
Menneneesa u crpoenns aromoB. CTpoeHne MeTaiioB. Mertaindeckas CBs3b U
METaJJIMYecKasi ~ KpUCTaUIM4decKass peleETKa.  JNEKTPOXUMMYECKUH sl

HaHpH)KeHI/Iﬁ METAaJlJIOB

3.2

Ouznyeckue U XMMHUYECKHE CBOMCTBA MeTayioB. OOmMe crocoObl MoaydeHus
MeTauioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B

OBITY ¥ IPOMBIIIJIEHHOCTH
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[Ilenouynsle MeTauibl: mojoxeHue B llepuomnueckoil cucteMe XUMHUYECKHX
anemenToB JI.M1. MenneneeBa; cTpoeHHe MX aTOMOB; HaXxOKAECHUE B MPHUPOJE.
PuznyecKkue 1 XUMHUYECKUE CBOWCTBA (Ha IpuMepe HaTpus U Kanus). OKcuasl U
THJPOKCUABI HAaTpusi M Kanus. [IpMMeHeHue IIEeNOYHBIX METalJIoB M HX

COE€IUHEHUI

3.4

[Ilenmouno3eMenpHBIE  META/UIBI MarHuid W KalblMH: IIOJIOKCHHE B
Ilepuoanueckoil cucreme xuMuueckux sneMenToB JI.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoxjaAeHue B mpupoge. dusnyueckue U XUMHUUYECKHE CBOMCTBA
MarHuss W Kajublusl. BakHelmne coenuHeHus Kaiublus (OKCHA, THIPOKCHUI,

coim). XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AmomMuHuit: nonioxkenue B Ilepuonnyeckoll cucTeMe XMMHYECKUX 3JIEMEHTOB
J.W. MengeneeBa; CTpOEHHE aTOMa; HAXOXJEHUE B mpupoje. Puznyueckue u
XUMHYECKHE CBOMCTBA amfOMHUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THAPOKCUIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B Ilepuoguueckoil cucteMe XuMHIecKux snemeHToB [.1.

MenneneeBa; CTpoeHHE aToOMa; HAXOXkJAEHUE B Ipupone. Dusnueckue u
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XUMUYECKHE CBOMCTBa »xkene3a. Oxcuipl, rugpokcuabl U conu sxeneza(ll) u

xkene3a(lll), mx cocras, cBOMCTBA U MOTyYEHUE

3.7

XUMUYECKUH IKCIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3lamMy METalsIoB U CILIaBOB,
X (UM3MYECKUMU CBOMCTBAMH;, W3YYCHHE DPE3YyJIbTaTOB KOPPO3UU METAJIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHUAJIOB), 0COOEHHOCTEMH
B3aUMOJICMCTBUSL OKCHJA KaiblUd M HATpUs C BOJMOM (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); HCCIEAOBAHUE CBOMCTB KECTKOW BOJBI;
mpoliecca TOpPeHHs Kejlne3a B KUCIopoAe (BO3MOXKHO — HCIOJb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAaHUSI KAaueCTBEHHBIX PEaKlMii Ha MOHBI
(MarHusi, Kanblusi, anoMuHus, nuHka, skenesa(ll) m xenmesza(lll), menu(Il);
HaOJII0/IEHUE U OMHCAaHUE MPOLIECCOB OKPALIMBAHUS IUIAMEHU HMOHAMH HATpus,
Kaugd W Kajublusd  (BO3MOXKHO  HCIIOJb30BAHHME  BHUICOMATEPUAIIOB);
uccienoBaHre aM(QOTEPHBIX CBOWCTB THAPOKCHAA aJOMUHUS U TUIPOKCHUIA
[IMHKA; PEIICHHE YKCIIEPUMEHTANIBHBIX 3aj1a4 10 TeMe «BakHeline MeTaJlIbl 1

HUX COCOUHCHUS

XUMHUS U OKpY’Karollas cpena

4.1

Hosrle MaTCprajibl U TCXHOJIOTUH. BemectBa u MaTcpurajibl B HOBCCI[HGBHOﬁ
JKH3HH YeJIOBeKa. XUMUSI U 300POBBEC. be3omacHoe mcnonab30BaHUE BEIISCTB U
XUMHNYCCKUX peaKHI/Iﬁ B 6BITy. HepBa;I ImoMomp IMpu XUMHYECKHUX OXOrax Hn

OTpPaBJIEHHUSX

4.2

OCHOBBI ~ DKOJOTMYECKOM  TpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HeHUE
okpyxkaromieit cpeasl [1JIK. Pons XxumMuu B pemieHnn SKOJOTHYECKUX MTPOOJIEM.
[IpupoaHble WCTOYHHWKHU YTIIEBOAOPOIOB (yroyib, MPHPOAHBIN Tra3, HEPTH),

OPOIYKTHI UX EpepabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMHUYECKUH IKCIEPUMEHT: U3y4eHHE 00pa3lloB MaTepuajoB (CTEKJIO, CIUIaBbI

METAJIJIOB, [TOJINMEPHBIE MaTEpUAIIbI)
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ITPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
nposepse
MOIo
TpeOOBaH
us

IIpoBepsiemble TPeGOBaAHUS K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0miero oopazoBanust Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O II03HABa€MOCTH SBJIEHUM NpPUPOABI, IOHUMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XHMHMYECKOW HAyKH Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIleld KyJabTypbl W IMPAKTUYECKOU
JEATEIbHOCTH  YEJIOBEKAa B  YCJIOBUSAX COBPEMEHHOIO  OOILECTBa;

IMOHUMAHHEC MECTAa XUMHUH CPEAN APYI'UX CCTCCTBCHHBIX HAYK

1.2

O Hay4YHbIX ME€TOAAxX IIO3HAHHWA, B TOM 4YHCIC OKCIICPUMCECHTAJIBHBIX H
TCOPCTUUCCKHUX MCTOAaX UCCICAOBAHNA BCUICCTB U U3YYCHUA XUMHUYCCKUX
peaKum”I; YMCHHUC HUCHOJB30BATH MOACIHU JJIA 00BACHCHUS CTPOCHUA

aTOMOB 1 MOJICKYIJI

1.3

0 cdepax mnpodecCHOHATHHONU NEATEeIHHOCTH, CBSI3aHHBIX C XHUMHUEH H
COBpPCMCHHBIMHA TCXHOJIOIUAMU, OCHOBAaHHBIMU Ha JOCTUXKCHUAX
XMMHYECKON HAYKH, YTO TTO3BOJUT OOYUYAIOIUMCS pacCMaTpHBATh XHUMHUIO
KaK cdepy cBoeit Oyayiiel npodecCHOHaIbHOM JeITEIbHOCTH U CIeIaTh
OCO3HAHHBII BHIOOP XMMHUH KaK MPO(UIBHOrO MpeAMeTa MPH Mepexoie Ha

YPOBEHb CPEIHEr0 00I11eT0 00pa3oBaHuUs

BJ'Ia,I[eHI/Ie CHCTEMOM XMMHUUYECKUX 3HAHHH H YMCHUEC NNPUMCHATh CUCTEMY

XUMHUYCCKUX 3HaHI/If/'I, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XUMUYECKUE TTOHITUS: XUMUYECKUN 3JIEMEHT, aTOM, MOJICKYJIa,
BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJIHAS U HEOTHOPOIHAS
CMECh, OTHOCHTEIIbHBIE aTOMHAas M MOJICKYJISIpPHAs MacChl, KOJHUYECTBO
BEIIIECTBA, MOJIb, MOJISIpPHAs Macca, MOJSIPHBIH O0OBEM, OKCHJ, KHCJIOTa,
OCHOBaHHUE, COJIb (CpPEeaHssl), XMMHUYECKas PEaKIus, peaklui COCIUHEHUS,
pPEAKIUM Pa3NIOKEHUsSI, PEaKIMK 3aMEIEHHs], PEaKIui OOMEHA, TEIUIOBON
3 dEeKT peakiuu, dK30- U IHIOTCPMHUECKUE PEAKIIUU, PacTBOP, MacCOBast

A0JId XUMHUYCCKOI'O 3JICMCHTA B COCAMHCHNU, MAaCCOBas OIS U MPOLCHTHAA
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KOHIIEHTpAlLlUsg BEIIECTBA B PACTBOPE, SAPO aTOMa, SJICKTPOHHBIA CIION
aToMa, aToOMHas oOpOuTajdb, paJUyC aroMa, BaJICHTHOCTb, CTEHCHb
OKHUCJICHHSI, XMMHUYECKas CBS3b, AJIEKTPOOTPHUIATEILHOCTb, MOJSpHAS U
HEMoJsIpHAasi KOBAJICHTHAsi CBS3b, MOHHAs CBSI3b, METAJUIMYECKAsl CBSI3b,
KpUCTAJLTMYECKass  peméTka  (aToMHas,  HMOHHAs,  MeETaJuIn4yecKas,
MOJIEKYJISipHAsi), HOH, KaTHOH, AaHHOH, DJEKTPOJIUT U HEDIEKTPOJIUT,
QJIEKTPOIIUTHYECKAs ~ JTUCCOIMANMS,  pPEaKIWd  HOHHOrOo  OOMeEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIE peaKIum, OKHCITUTEIh u
BOCCTAaHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHUE, DJIEKTPOJIHN3, XUMHUECKOE
paBHOBecHe, 00paTUMble U HEOOpAaTUMbIE PEAKIIUU, CKOPOCTh XUMHUYECKOM

peakuuu, katanuzarop, [1JIK, koppo3us MeTaios, CIIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XUMHUHU: 3aKOH COXpPAHEHHUs MAacChl,
nepuoauyeckuii 3akon .M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,

3aKOH ABOTaJIpo
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TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpHAs Teopus, TEOpUs

BHGKTPOHHTHHGCKOﬁ Jucconnannumn

BJ'Ia,I[eHI/Ie OCHOBaMH XHMHUUYECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHHUE TPaBUIBHO HMCIIOJIb30BaTh M3YYCHHBIC BEIIECTBA U MaTepHaibl (B
TOM 4YHCIIe MHUHEpalbHbIC YIOOPECHHS, METAUIbl M CIUIABBI, MPOJYKTHI
nepepadOTKU MPUPOTHBIX UCTOYHUKOB YIIIEBOAOPOAOB (YIJIs, IPUPOIHOTO
raza, HedTH) B OBITY, CEIHCKOM XO3SHCTBE, Ha MPOHW3BOJICTBE U
NOHMMAaHHWE 3HAYCHUs JKUPOB, OEJIKOB, YIIEBOJIOB JUIsl OpraHM3Ma
YeJIOBEKa;, YMEHHE IMPOTHO3UPOBATH BIIMSHUE BEIISCTB U XUMHUYECKUX

MIPOLIECCOB HA OPTaHKU3M YEJIOBEKa M OKPYKAIOIIYI0 MPUPOIHYIO Cpeay

3.2

YMCHHUEC HHTCIPHUPOBATE XHMHUUYCCKHE 3HAHHA CO 3HAHUAMHU OPYIUux

y4eOHBIX MPEIMETOB

33

HAJIMYUE OMbITa PabOThl ¢ Pa3sIMYHBIMU HCTOYHUKAMH HHQPOPMAIUHU IO
XUMUM  (HayyHas W  HAy4YHO-NOMyJIsIpHAsi JIMTEparypa, CJIOBapH,

CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
MMPEBPAIICHUAX U IMIPAKTUYCCKOM IIPUMECHCHNU U YMCHUE HCIIOJIB30BaTh eé

AJId pCIICHUA y‘-Ie6HO-H03HaBaTeIIBHBIX 3aaa4d

Bnaz[eHHe OCHOBaMH MOHSITHITHOTO arrapara 1 CUMBOJHUYCCKOI'O A3bIKa

XUMHUH JUIsI COCTaBJIEHUSI (OPMYJ HEOPraHMYECKHX BEIIECTB, YpaBHEHUI
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XUMUYECKHUX peakluil; ocHoBamu xumuueckoil HomeHnkinarypsl (IUPAC u

TPUBUATILHOM)

YMeHHe OOBACHATH CBSI3L IIOJIOJKEHHS DJJIEMEHTA B HepHOHquCKOfI

CUCTCMC C YHMCJIIOBBIMU XapPAKTCPUCTUKAMU CTPOCHUSA aTOMOB XUMHNYCCKUX

5 JJIEeMEHTOB (COCTaB MW 3apsAn sjapa, oOIlee YHUCIO 3JIEKTPOHOB),
pacmpeneieHueM JJICKTPOHOB TIO0 SHEPreTUYECKHUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPUOIOB, KANUS U KaJIbIIUS
[IpencraBienre O MEPUOIUYECKON 3aBHCHUMOCTH CBOMCTB XHMHUYECKUX
DJIEMEHTOB (paguyc aToMa, »JJICKTPOOTPUIATENBHOCTh), MPOCTHIX H
6 CJIOHBIX BEIIECTB OT MOJIOKEHUs 31eMeHToB B [leproauueckoii cucreme
(B MasibIX TEPHOAAX W TIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS
aToma
7 YMeHue KiraccupuIiupoBaTh:
7.1 XUMUYECKUE JIEMEHTHI
7.2 HEOpPraHUYECKUE BELIECTBa
7.3 XUMHUUYECKHE PEAKIIUU
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTh M CTENIEHb OKUCIICHUSI XUMHYECKUX JICMEHTOB, 3apsii HOHA
g2 BUJ| XHMHYECKOH CBS3M M THUI KPUCTAUIMYECKOW CTPYKTYpHl B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJAHBIX PACTBOPaX BEUIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepru3oBath (GU3HMUECKUE U XUMUYECKUE CBOMCTRA:
MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOJ, rpaduT, ajiMas, KpeMHUM,
9.1 a3oT, ocdop, cepa, XJIOp, HATPUH, KAIUN, MarHUH, KabIIUH, aTFOMUHUH,
JKENe30)
CJIOXHBIX BEIECTB, B TOM YHUCJIE€ UX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHABI M THAPOKCUIB MerauioB [-IIA
97 rpymi, amroMmunns, meau (1), muaka, xenesa (II u III), okcuasl yriaepona
' (Il u 1V), xpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30THCTas, a3oTHasi, ¢ocdopHas, yroabHas,
KpEMHUEBAsI KUCIIOTa U MX COJIH)
9.3 MPOTHO3MPOBATH M XapaKTEPU30BATh CBOKWCTBA BEIIIECTB B 3aBUCUMOCTHU OT
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HX COCTaBa UM CTPOCHHA, NPUMCHCHHC BCIICCTB B 3aBUCUMOCTU OT HUX
CBOfICTB, BO3MOXHOCTb IIPOTCKAaHHA XHMHYCCKHUX HpeBpaH.[eHI/Iﬁ B

PA3JINYIHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE M MOHHBIE YPABHEHHUs PEaKLUi, B TOM

10
quclie:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XUMHUYECKHUE CBOMCTBA W3YYEHHBIX KIJIACCOB (TPYIIM)
. HEOPTraHWYECKUX BEIIECTB
10.4 MOJTBEPXKIAIOIIUX TEHETUUECKYIO B3aUMOCBSA3b MKy HUMU
11 YMeHue BBIYUCIATH (IIPOBOAUTH PACUETHI):
11 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MaCCOBYIO
. JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHU U
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3on
114 M0 YPaBHEHUSIM XUMHUYECKUX PEAKIUNA U HAXOJIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEaKuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJJaMH HAy4yHOTO IO3HaHus (HaOoJIeHUE, U3MEpEeHHe,
1 HKCIIEPUMEHT, MOJICIMPOBAHUE) MPU H3YUYCHUH BEIIECTB U XUMHUYECKUX
' ABJICHUH; yMeHue chOpMyIHUpPOBaTh MPOOJIEMY M TMPEAJIOKUTH MyTHU €&
peuieHus
199 0e30MmacHOl pabOThl ¢ XUMUYECKHUMH BEIIECTBAMHU, XUMUYECKOU MOCY0M
' 1 1a00paTOpHBIM 000pyA0BaHUEM
npaBwiiaMu 0€30MacHOTO OOpallleHusl C BEIIeCTBAMHU, UCIOJIb3YEeMbIMU B
MOBCEIHEBHON KM3HU, TPAaBHJIAMHU TIOBEICHUS B IENAX COEpeKCHHUS
12.3 30POBbSI M OKpYXKAlOIIeW MPUPOJHOW Cpelbl; IOHMMaHuE Bpena
(ormacHOCTH) BO3/IEUCTBUS HA JKUBBIE OPTAHU3MBI ONPEICTIEHHBIX BEIIECTB,
CI0CcOO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS
3 Hanuuue npakTHUeCKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CJEIYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3YYCHHE W ONUCaHue (DU3MYECKUX CBOMCTB BEIICCTB; O3HAKOMIICHHE C

(1)I/I3I/I‘16CKI/IMI/I U XUMHWYCCKHUMH SBJICHUAMMU, OIIBIThI, WJIIIOCTPHUPYIOLIUC
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IIPU3HAKU IPOTEKAHUS XUMUYECKUX PEeaKUi

13.2

M3y4eHHe CIIOCOO0B pa3JeNieHus cMecel

13.3

MMOJIY4YCHHEC KUCIOpOoAa U M3YUYCHHUC Cro CBOﬁCTB; IMMOJIy4CHHUEC BOJOpOaAa U
H3Yy4YCHUC CI'0 CBOﬁCTB; IMOJIYYCHHUEC YITICKHUCIOIo ra3da M HM3y4CHHEC €ro

CBOICTB; IMOJy4€HUE aMMHUaKa U U3YYEHHE €T0 CBOMCTB

13.4

IIPUTOTOBJICHUE  PACTBOPOB  C  OINPENEIEHHOM  MaccOBOM  J0JeH

paCTBOpéHHOFO BE€IICCTBA

13.5

NMpUMEHEHHUE WHIAMKATOPOB (JIakMyca, METUJIopaH)ka W (heHoadTaaenuHa)

JUTSL OTIPEICJICHHS XapaKTepa CPe/ibl B paCTBOPaxX KUCIOT U IIeIoue

13.6

UCCJIEZ0OBAHUE U ONMCAaHUE CBOWCTB HEOPraHMYECKUX BELIECTB Pa3IMUYHBIX
KJIaCCOB; M3Y4Y€HHE B3aUMOJEHCTBHSA KHCIOT C MeTalUlaMH, OKCHIAMH
METAJUIOB, PAaCTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAaHUSIMHU, COJIIMU;
[IOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJHOIO MeTajlia
IpYyrMM M3 pacTBOpa COJM; MCCIIEAOBaHHE aM(OTEPHBIX CBOWCTB

TUAPOKCUIOB aJIFOMHUHUA U HUHKA

13.7

pelIeHue SKCIEepUMEHTANBHBIX 3a7auy 1Mo TeMmaMm: «OCHOBHBIE KJIacChl
HEOPTraHUYECKUX COCIUHEHUI»; «IIEKTPOJUTUYECKAST JTUCCOIHAIUY;
«Baxneinme HEMETAINIBI M UX COSAMHEHUN»; «BakHelImme MeTalibl U

HNX COCIUHCHUA

13.8

XUMHYCCKHE SKCIICPUMEHTHI, WLIOCTPUPYIOIIUE MPU3HAKUA MPOTCKAHHUSI
peaKiuii HOHHOTO 0OMEeHa; Ka4eCTBEHHBIC PEaKIIMU Ha TIPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPAaxX MOHBI: XJIOPUI-, OPOMUI-, HOAWI-, CYIbdaT-, ocdar-,
KapOOHAT-, CHJIMKAT-aHHOHBI, THIPOKCHI-MOHbI, KAaTHOHBI aMMOHHUS,
MarHusi, Kajblus, aJIOMUHUA, kene3a (2+) u xkenesa (3+), meau (2+),

[IUHKA

14

YMmenue:

14.1

OpPEACTaBIATh  pe3yJabTaThl  JKCIIEPUMEHTa B (GOpPME  BBIBOJIOB,
JI0Ka3aTeibCcTB, TpapuKOB © TaOMMII Y BBIABIATH OMIIUPHYECKHE

3aKOHOMCPHOCTHU

14.2

YCTaHAaBJIMBATL CBA3W MCKAY pPCalbHO Ha6JIIOI[aeMBIMI/I XUMHNYCCKUMU
ABJICHUAMHU W IpoHecCaMH, IMPOUCXOASAIIMMU B MAKpO- WU MHKPOMHPE,

00BACHATH IIPUYUHBI MHOFOO6pa3I/I${ BCIICCTB
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INEPEYEHD 2JIEMEHTOB COJAEPXXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

HepBOHaLIaJ'IBHBIe XHUMHUYCCKUEC ITOHATHA

1.1

YucTeie BemecTBa 1 cMec. CiocoObI pa3ieiicHus: cMecei

1.2

ATOoMBI H MOJICKYJIBI. Xumudeckue diieMeHTBI. CHMBOJBI XUMHYECKHX

9JICMCHTOB. HpOCTHe " CI0KHBIC BCIICCTBA.

1.3

Xumnueckasi popmyia. BareHTHOCTh aTOMOB XMMHUYECKUX 31eMeHTOB. CTeneHb

OKHCJIICHUA

1.4

3aKOH MOCTOSHCTBa cocTaBa BemlecTB. OTHOCUTEIBbHAs aTOMHas Macca.
OtHocHUTEIbHAS MOJICKYJIsIpHAad Macca. MaccoBas 40as XHUMHYECKOTO 3JIEMEHTa

B COCIMHCHUU

1.5

KomuvectBo BemectBa. Monbk. MonsipHas macca. MomsipHbIi 00bEM Tra3oB.

BzauMocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIUHUILL BECIICCTBA

1.6

DuU3NYECKUE U XUMHUYECKHUE SIBICHUS. XUMHUYECKas peakuus U €€ IPU3HAKHU.

3aKoH COXpPaHCHUA MaCChl BEIICCTB. XuMudeckue YpaBHCHUSA

HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH H HepI/IOI[I/ILIeCKaH CHCTEMAa XHMHYCCKHX DJIICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

IIepnonnueckuit 3akoH. llepuoanueckas cucreMa XuMU4YeCcKux 3ieMeHToB /.M.
Menneneesa. Ilepuoasl u rpynnsl. @U3HYECKUN CMBICI IOPSAIKOBOTO HOMEpA,

HOMCPOB IICpHOJa U I'PYIIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. DnexTpoHbl. CTpoeHue
IEKTPOHHBIX 000JI04eK aTOMOB IepBbIX 20 XMMHYECKHX 3JEMEHTOB

[Tepnonnueckoii cucremst 1.11. Menneneena

23

3aKOHOM€pHOCTI/I B U3MCHCHHUU CBOMCTB XMMHYECKHX 3JIEMCHTOB MEPBLIX TpéX
NepUoaO0B, Kallusd, KaJlbIHiA (pa/:[I/cha aTOMOB, JJICKTPOOTPULATEIIBHOCTH,
MCTANIMYCCKUX W  HEMCTAIMYCCKHUX CBOﬁCTB) n ux COC[[I/IHGHI/Iﬁ B
COOTBETCTBHHU C IIOJIOKCHHEM JJIEMCHTOB B HepHOHquCKOﬁ CHCTEME U

CTPOCHUCM UX AaTOMOB

Crpoenue BemecTBa

3.1

Xumuueckass cBsi3b. KoBaneHTHass (moJjispHas U HEMOJSIpHAsi)  CBA3b.

SHGKTpOOTpI/IHaTCHBHOCTB XHUMHUYCCKUX DJICMCHTOB. Honnas CBA3b.
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Merannuueckas cBSI3b

3.2

Tunsl KpUCTAUIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, METauInyecKas),
3aBHCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJIMYECKOM PEIIETKH M BUAA

XUMHUYECKOU CBI3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUMX BeulecTB. Hemerawibl u ux

COCAUHCHUS. MeTauiel U uX COCOAUMHCHUA

4.1

Knaccudukanus U HOMEHKIATypa HEOPraHHMYECKHMX COEAMHEHHWH: OKCHIOB
(conmeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBbIC) U
HecosieoOpas3ylolye; OCHOBAaHMHM (WIET0YM M HEPacCTBOPUMBIC OCHOBAHHSA);
KUCIIOT  (KHCIOPOJACOAEp)KaIue M OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX)

4.2

@u3nyeckue M XHUMHUYECKHME CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJLIOB:

BOJIOPO/Ia, XJIOpa, KUCIIOPOJIa, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

dusznueckue U XHUMHUYECKHE CBOMCTBA MMPOCThIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpusi, Kajlius, Marivus W KaJlblHs, aJIJFOMUHUA, KCIIC34d. :‘)HGKTpOXI/IMI/I‘IeCKI/Iﬁ

AL HAIPSKEHUN METAJUIOB

4.4

dusznueckne U XUMHUUYECKHE CBOMCTBa BOOOPOIHBIX COQI[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIopoBOaAOpPOaa, CEPOBOJAOPOaA, aMMHAKaA

4.5

®duznyeckue U XMMHUYECKHE CBOMCTBa OKCHI0B HemeramioB: cepol (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

Xumnueckue coicrBa okcuaoB: MetauioB [A-IIIA rpymn, nunka, mequ(Il) n

xenesa(ll, D). [Tonyyenue okCuI0B METAILIIOB

4.7

XHWMHYECKUE CBOMCTBA OCHOBAHHMH M aM(OTEPHBIX THAPOKCUIOB (Ha MpUMEpe
TUAPOKCHUJIOB  QJIIOMUHUSA, Kene3a, 1uHKa). [lomyuenue ocHoOBaHuil U

amM(OTEPHBIX THUAPOKCH]IOB

4.8

OO0mue XUMHUYECKUE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (HOCHOpHOU, KpEeMHHEBOH, yroiapHOU. OcoOble
XUMUYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIIOT.

[Tonyyenue kucior

4.9

OO01mue xuMuUyecKue cBoicTBa cpeHux conel. Ilomyuenue coneit

4.10

[Monyuenune, coOupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOPOAA, AMMHAKa,

YIJIEKUCIIOTo Ta3a B JIabopaTopuu
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4.11

[Nonyyenne amMmuaka, CEpHOM M A30THOM KUCIIOT B MPOMBIIIICHHOCTH. OOmIme

CIIOCOOBI IIOJIYYCHHA MCTAJ1JIOB

4.12

I'eneTnueckas CBA3b MEXKAY KilaCCaMU HEOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Kraccudukanust XUMHYECKHX peaknuil 1Mo pa3IMuHbIM MIPU3HAKAM: 10 YUCIy U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMHU BEUIECTB, MO TemioBoMy 3¢ddexry, 1o

W3MEHEHHIO CTEIICHEH OKMCIICHUS XUMHUYECKUX DJIEMECHTOB

5.2

TennoBoii A3 HEeKT XUMHIECKOW peaKlnK, TEPMOXUMUUYECKHE YpaBHEHHUS. DK30-

U SHAOTEPMUYECKUE PEaKIMU. TepMOXUMHUUECKUE YPABHCHUS

53

OKHUCINTEIIFHOBOCCTAHOBHUTEIILHEIC pPE€aKknuu. OKHCITUTEIIH W BOCCTAHOBUTEIIH.
HpOHGCCBI OKHCIICHUA u BOCCTaHOBJICHHA. :‘)HeKTpOHHHﬁ bajaHc

OKHCIIUTEIIbHOBOCCTAHOBUTEIHHOM pcaknuuu

54

TeOpI/IH BHGKTPOHHTHHGCKOﬁ AucCconralnuu. KaTI/IOHH, AHHWOHBI. SHGKTPOJII/ITBI u

HEBJICKTPOJIHNTEL. CunbHbIE U c1a0bIe QJICKTPOJIUTEI. CreneHb Jucconuanum

5.5

Peaknun moHHOTO OOMEHA. YCNOBHS MPOTEKAHHS PEaKIMii MOHHOTO OOMEHa,

MOJIHBIE U COKpAIEHHbIC HOHHBIE YPaBHEHHSI peakLnuit

XUMHUS U OKpy’Karolas cpena

6.1

BemectBa m Mmarepuansl B IIOBCEIHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakuuil B jabopaTopuu U OBITY.

HepBa;I IIOMOIIB ITPHU XUMHYCCKUX 0XKOraX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYXKaroleil  cpeabl  (KUCIOTHBIE — JIOXKIIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBpAIICHUS
[Ipenenbras momyctumasi konmeHtpauus BemectB (IIJIK). Pomp xumuu B
pPEIICHUH DKOJIOTMYECKUX MpoOieM. YCHICHHE MapHHUKOBOTO ddeKra,

pa3spyui€HuE O30HOBOI'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUS U X COCIUHEHHIA B
OBITYy, MEIWIIMHEe, MPOMBIINUICHHOCTH W CEIIbCKOM Xo3siicTBe. [IpuMeHeHue
METaJUIOB M CIUIaBOB (CTajb, YYT'yH, IIOPATIOMHHUN, OpoH3a) B OBITY H
MPOMBINIICHHOCTH UX CoeAuHEeHMH. [oHsITHE 0 KOPPO3HH METAJIJIOB, OCHOBHBIE

CIIOCOOBI 3allIUTBI UX OT KOPPO3HUU

6.4

[TpuponHble HMCTOYHHKHU YTJIEBOJIOPOAOB (yroyib, MNPUPOIHBIA ra3, HedTh),

MPOIYKTHI UX TiepepaboTku (OCH3MH), X POJIb B OBITY ¥ MPOMBIIUICHHOCTH

6.5

HepBOHa‘-IaJIBHBIe MOHATHSL 00 OPraHM4CCKUX BCHICCTBAX KaK O COCAWHCHUAX
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yraepona (MeTaH, 3TaH, STUJIEH, alleTUICH, STaHOJ, MIULEPHUH, YKCYCHAsl KUCIIOTA).
[TonsiTHe O OMONOrMYECKH BaXKHBIX BELIECTBAX: KUpaX, OeNkax, yrieBoiax — U X

POJIA B ) KU3HU YCIIOBCKA

7 Pacuérnr:
7.1 1o opMynaM XUMUIECKIX COCTUHEHUIN
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 110 XMMUYECKUM YpaBHEHUSIM
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumusi: 8-i kiacc: 6a30BbIM ypOBEHb: YUEOHUK; S-€ U3/1aHKe, epepaboTaHHOe
["a6puensa O.C., Octpoymos WU.I"., Craakor C.A. AKnOHEpHOE 0OIIECTBO
«M3narensctBO «IIpocBemenue

* Xumusi: 9-i kinacc: 0a30BbIl YPOBEHb: YUECOHUK; 5-€¢ U3gaHue, nepepadoTaHHOe
[Ma6puensa O.C., OctpoymoB WU.T'., Craakos C.A. AKoHEpHOE OOIIECTBO
«M3narensctBO «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJ

1. Xumus. 8 xnacc. YueOnuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos,
C. A. CnankoB).

2. Metonuueckoe nocodue. 8 knace (aBropsl O. C. ['abpuensan, U. T
Octpoymos, U. B. Akcénosa).

3. [Iporpamma kypca xumuu Juist 8—9 kiaccoB 0011e00pa30BaTENbHbBIX

yupexzaenuit (aropsl O. C. I'abpuensu, C. A. Cnaakos).
MU D®POBBIE

OBPA3OBATEJIBHBIE PECYPChbI

N PECYPCBI CETU UHTEPHET

Poccuiickas 351eKTpOHHAS 1IKOJIA.
https://resh.edu.ru/

«Cupnyc. OHnaiin .
https://edu.sirius.online
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