MUWHUCTEPCTBO MNPOCBENIEHUA POCCUVCKOM ®EJIEPAIIUN
MUHUCTEPCTBO OBPA30BAHUA POCTOBCKOM OBJIACTH
MY YIIPABJEHUE OBPA3OBAHUS MUJJIEPOBCKOI'O PAMOHA
MYHHUINITAJIBHOE BIO/JKETHOE OBIHIEOBPA3OBATEJIBHOE
YYUYPEKJIEHUE KYINHOBCKASA OCHOBHAS
OBHIEOBPA3OBATEJ/IbBHAS IIKOJIA

[IpunsaTa negaroru4ecKkum YTBepxkaaro
COBETOM IIIKOJIbI Hupextop MBOY KynunoBckoii
npoTokoJi oT 28.08.2026 No 1 Ooo1I O.B. Bosruna
[Ipencenarens nencoBeTa npukas ot 28.08.2026 No 178
O.B. Bonruna
PABOYAS ITPOI'PAMMA

(ID 10092663)

yueOHoro npeamera « Xumus. bazoBblil ypoBeHb»

JU1s1 oOyyaromuxcs 8 — 9 kimaccon

Ca. KynnHoBka



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMMbl
BOCITUTAHUS U ¢ YUETOM KOHIIEIIINHY MPENO aBaHusl yIeOHOTO MpeaMeTa « XUMUs»
B 00pa3zoBaTeNbHBIX opranm3aiusix Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MpEAMETHOE coJlepKaHue,
IpeIyCMaTpUBaET paCIpEAesIiCHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OMNpPEIETseT KOJUYECTBEHHBIC U
Ka4E€CTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkkKe TPeOOBAHHM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUsl.

3HaHUWE XHUMHUHU CIY>KUT OCHOBOM Jyuisi (OPMHUPOBAHMS MUPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPIUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYyYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpPEIeIEHHOM dTane eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHM XWUMHU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSITUU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepskaHus MPOTPaMMbI MO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. Colep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO6e 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIUITY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX IPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpelncTaBlieHUd 00 JIEKTPOTUTHUYECKON JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS] W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbl, LEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHUIO H
METO/IaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKaromuil MHpY,
«buonorus. 5—7 knacce» U «PU3nKaA. 7 KI1accy.

[Ipy wu3yueHWH XUMHH TPOUCXOAUT (OPMHUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAaHUN — BaXHEUIHUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHUM,
JOCTYITHBIX 00OOIICHU MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTHUH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATEIILHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (GOpMHPOBaHHE HWHTEIUICKTyaJIbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTH4YEeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHOM IO3HABAaTEIbHOM JIE€ATENbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHue yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIBbHOE 3HAUYEHHUE MJIs
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SBJICHUS
OKPYXAaIOLEro MHUpAa, MCHOJIb3Ys 3HAHUS U ONBIT, NOJyYEHHBIC NPU H3Y4YECHUU
XUMHUH, TPUMEHSATh HMX MPU PEUICHUH MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOU IEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0Oy4YalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHU,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1EeJIecO00pa3HOro TMOBEAEHUST B OBITY MU TPYAOBOM JEATENBHOCTH B LEIIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduis U HANpaBIEHHOCTU AajbHEHIIEro
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B U3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCUTENbHA MOJIEKYJISIpHAs Macca. MaccoBasi 0l XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Mmacca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHECHUH.

du3nyecKre U XMMUYECKUE SBIICHUS. XUMHUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpaHEHHs] MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIIeHHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKON MOCYIOM, MpaBWIaMHu padboThl B JabopaTtopuu U
npuémMamu oOpalleHus: ¢ J1abopaTopHbBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJACHHE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAITUS BOJABI) U XHUMHYECKUX (TOPEHHWE CBEUH, MPOKATHBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHHUM, HAaOII0IeHIE U
OMKCAaHKNE MPU3HAKOB MPOTEKAHWUS XWMHUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiiu meau (11),
U3yYeHHE CMOCOOOB pa3eNIeHHss CMEeCei: C TOMOIIBI0 MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONM, HaONIOJCHWE W  ONMUCAaHWE  PE3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3/JaHHE MOJIEJeH MOJICKYJ
(I1IapOCTEepPKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BelleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — aneMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoma B TpUPOAE, (PU3MYECKHEe W XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBoit »h(dEKT XMMHUYECKOW pEeaklUh, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHBIE M HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 107151 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromiye  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMbIE
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKUE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [loyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKUE U XUMHYECKHE CBOICTBA COJEH.
[Tomydyenue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COJEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOuWpaHue, pacro3HaBaHWE M W3YYCHHE CBOMCTB KHCJIOpOJa, HaOI0eHe
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpeKpalleHuss TopeHust (Mokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHUCAaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUEe, pPACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMozencTBUe Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE U IIEJIOYHO3EMEIbHBIE METaJLIbl,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
[Iepronnueckoit cucrembl xumuueckux iemeHToB J[. . Menneneesa. Ilepuoas
u rpynnbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnomnueckonn cucremnl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoandeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U MIEPUOIAM.

3nauenue [lepuoauueckoro 3axkoHa u [lepruoanyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (MOJIIpHAss W HEMNOJISIPHAs)) CBS3b.
DIEeKTPOOTPUIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAS CBSA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B § Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBINA (DaKT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MEepUOJUYHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKUE BETUYMHBI, €AMHUIIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeimecTBo U XuMH4YecKasi peakuus

Ileprognyeckuii 3axoH. Ilepuoanyeckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA U HX
COCOMHEHUN B COOTBETCTBHMU C IIOJIOKEHHUEM JJIeMEHTOB B llepuoanueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKkux peakuuid Mo pa3anvyHbIM MpU3HAKaM (110 YHUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEH OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TeTepOTeHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocrtaBneHue  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W collei B CBETe TPEACTABICHUNH 00 AIIEKTPOIUTHUECCKON
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTa U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS Pa3IUYHBIX (DAKTOPOB, HMCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3BMOYKHO  MCIIOJIb30BAaHME BHJEO MaTepuaioB), IPOBEIACHHE  OMBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3ioKEeHUs, COCIMHEHUs), PaclO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanbl 1 MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTalaM{, IIeJI0YaMH). XJIOPOBOAOPO/I.
ConsHast KucCioTa, XUMUYECKHE CBOMCTBA, IOJYyYECHHUE, NMpUMEHEHHE. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoilicTBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, GQu3MUeCKUe W XUMHYECKHE CBOMCTBa (00IIME Kak
NpEeACTaBUTENSl Kjacca KHUCIOT W crneurduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxneHue cepbl U €€ COCIUHEHHH B MpUPOaE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIICHHS. A30T, pacOpOCTPaHEHHE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHenue. Cou aMMOHUS,
X (U3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHasr peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHHE OKPYKAIoIIeH Cpeibl COSAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI U BOA0EMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, pu3MIeCKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMs.  YTJIEpoHd,  auIOTPOITHBIE
Moau(dUKALUKM, pacpoOCTpaHEHHWEe B NpUpojae, (U3NYECKUE U XUMUYECKHUE
cBoiicTBa. Ancop6Omus. KpyrosopoT yriepoaa B npupoje. OKCuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYeHUE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOTO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KucaoTa U €€ coiu, uX PU3NUecKue U XUMHYECKUE CBOICTBA,
NMoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBannue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIEC MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie MCTOYHUKU YTIEBOJAOPOAOB (yrojib, TMPUPOJIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsaTre 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: KUpax, OeKax, yrieBojax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHus KpeMHHs B mpupoje. OOuiue mnpejcTaBlieHus 00
okcune kpemHust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
TaJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIOIb30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  cepel ®W €€  CcOeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIOCHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHIEHTPUPOBAHHOW CEpPHOM  KHUCJIOTBHI, H3y4YCHHE XUMHYECKUX CBOMCTB
pa30aBIIeHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Ccylbdart-
MOH W HaOJIOJICHWE MpHU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COEIAUHEHHH (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YYECHHE CBOICTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue NMpu3HAKOB
UX IPOTEKAHHUsI, B3aMMOIEMCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBEO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, pACO3HABAHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl WM M3YYCHUE TMPU3HAKOB HMX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMUEN CHIMKATHOM NPOMBINUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHene HeMeTaJUIbl U UX COCTMHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHuss B llepumommueckor cucreme xumuyeckux diaemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTajndeckasi CBsi3b U
METAJIMYECKasl ~ KpPUCTA/UIMYECKass  Pem€TKa.  DIEKTPOXUMHUYECKUH  pAll
HaIpspKeHUN MeTalioB. u3znueckue U XUMHUYECKHE CBOMCTBA MeTaylioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METALJIOB, OCHOBHBIE
CrocoObl 3amuThl X OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTamnel: nosnoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HATpusi M Kanus. [IpuMeHeHHne IIeNOYHbIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
UX aTOMOB, HaXxoXJeHue B npupoze. Gusndyeckne 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanpuud. Baxseilimme coeauHeHUs Kaiblus (OKCUI, TUIPOKCHI, COJIH).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMHYECKHE CBOICTBa amOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHAA
QIFOMUHUS.

Kenezo: nonoxxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWEe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBRA kene3a. OKcH b, rTuapoKcHuabl U conu xenesa (11) u xenesa
(III), ux cocraB, CBOIMCTBA U MMOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHWE C o00pa3llaMM METaUIOB M CIJIaBOB, HUX (PU3NYECKUMU
CBOMCTBAMH, M3YyUYEHHE  PpE3YJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHJIA
KAIbLUSA W HaTpusl C BOJOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPHUAIIOB),
UCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA Kejle3a B KUCIOPOJe
(BO3MOXXHO  HCIOJB30BAHWE  BHUJAEOMATEpPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIMl Ha MOHBI: MarHusi, KaJblMs, aJlOMUHUS, IMHKA, JKeJe3a
(1) u xeneza (III), meau (1I), HaOnrOAEHUE M OMUCAHUE MPOLECCOB OKPALLIMBAHMS
IUIAMEHH HWOHAMM HATpHsl, Kalusd U KadblMs (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTIOMUHUS
Y TUAPOKCUJIA IMHKA, PENIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxnenmue
METAJIIbl U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBsa m Marepuanibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnH 3KOJIOrMYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mestcnpeomemmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®dusuka: Marepus, aToM, 3JJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIbI, PaJUOaKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3NUYECKUE BEITUYUHBI, €IUHUIBI U3MEPEHUSI, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAaEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJie OOyYeHMsS] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS W CIOCOOCTBYIOT IMpoIleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIM4HOCTHBIE = pe3yJIbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHUSL:

LEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUKEHUSIX W OTKPBITHUSAX MHUPOBOM U OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM MEATENLHOCTH TMpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAECHUE M TIOCTYNKH CBOMX TOBAPUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIISIOIIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MO3HABaTEJbHBIC MOTHBBI, HAMPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHONW pa0OThl C YYEOHBIMH TEKCTaMH, CIPAaBOYHON



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEI0BATENIbCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEMPUATHE BPEIHBIX MPUBBIYEK (YHIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KYpEHUS),
HEOOXOJAMMOCTH COOJIONIEHUs TpaBWiI OE30MacCHOCTH TMpPU  OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YYCHUIO Tpodeccrii U Tpyia pa3IuuyHOIO poja,
YBAXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCcrenHon npodeccuoHaaIbHON IeITENHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
KU3HHU Ha 3emJie, OCHOBE €€ CyIIECTBOBaHHUS, MOHUMAaHUE [IEHHOCTU 310POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEICHUS MTPH padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOXKAIOIIUX 370POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELIeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell WX peIIeHUs MOCPEACTBOM METOIOB XHUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDHI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIACISAIOT 3HAUYMMBIC I
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUIIOTEe3a, GaKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU W3 ITUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IETOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIe /1eiiCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHM, YCTAaHABJIMBATh B3aWMOCBSI3b C IPYTUMHU TOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3UM MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOlLlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — MPH PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUA,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KadeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE OMbITA IO TUIAHWUPOBAHWIO, OpPTaHU3ANMH W TIPOBEICHUIO
YYCHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENFHO MPOTHO3UPOBATH €T0 Pe3yNbTar, POopMyIHpOoBaTh 0000IICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, MOTy4aeMyl0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3jIM4yHbIe METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX I BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATH ONTUMAIBHYIO (hOpMY TpeacTaBieHus] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaud  HECJIOKHBIMU CXeMaMH, JharpaMmmamu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCHOPTa Ha COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CylmlecTBYy  OOCyXJaeMol  TeMbl, (OPMYyJIHUpPOBATH  CBOM  MPENJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XUMHUYECKOTO 3KCIIEpUMEHTa (1ab0paTOpHOro OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM M MCCJIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELICHUU
BO3HMKAIOIIMX NPOOJeM Ha OCHOBE Y4é€Ta OOILIMX WHTEPECOB M COTJIACOBAHUS
no3uIuii (00CcyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIUSI
COBMECTHBIX JIEWCTBUN, OIpelNeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBINIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITEIbHO ONPENEHATh LENH JAESITeNbHOCTH, IUIaHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeILHOCTD, BBIOUpaTh Harbonee 3PheKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WU KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEHUCTBUM NIPU BBINOJHEHUH 33JaHUN C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSIX,
OLICHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IIPe/IaracMble B yCIOBUH 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEWCTBUM, BHUABl JEITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMUS, €r0
UHTEpHpEeTaluy, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYAaIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJISIPHBI 00BEM,
OKCHJI, KHCIIOT4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCU(pUKAIUs pPEaKIui: peakiuuu
COCIMHEHUS, PEaKIMu pPa3JIOKEHUs, PEaKIUu 3aMElICHUs, pPeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIINH, TEIIOBOU 3(P(PEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAacCTBOpP, MAaccoBas JI0Js BEILECTBA
(TpolieHTHAs! KOHIICHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJCHUS (HOPMYT
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

e OIpENENsATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENIEHb  OKHUCJICHMS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbici [lepuonnueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aK0OHa ABOTajIpo;

e OINKCHIBATh W XapakTepu3oBaTh TaOiuuHyto ¢opmy Ilepuoanueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAUCHMS, KOTOpPhIE HMEIOTCA B
tabmuie «llepuoauueckass cucTteMa XuUMHUYecKuX d3yemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE peakuud (10 YUCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIEeMEHTa 10 (dopmysie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMH MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHue, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIEN0OBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TOCYJIOM W
J7a00paTOPHBIM  O0OpYJIOBAaHMEM, a TaKXKe IMpaBWaM OOpaIlleHHUs ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIECHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M MPOBOAUTH  XUMHYECKHE  AKCHEPUMEHTHI MO
pacIlio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIBIO HHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHArOUIUXCSl YMEHUIA:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPULIATEIILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasi CBsI3b, TEIJIOBOU A deKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEaKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEmETKa, KOpPpO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMpEAeNbHO JOMyCTUMAs
koHueHTpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIONb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTD M CTEIIEHb OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNnEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, WMOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA MO0 XUMHUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich Ilepmoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpH30BaTh
tabnnunyto Gopmy [lepruoandeckoil cuCTeMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHSATUSA «rjaBHasg noAarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOIBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Tadiume, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOEHUSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsija  sijapa, oOImee 4YUCIO DJICKTPOHOB H
pacrpeieieHue HMX IO 3JEKTPOHHBIM CJOAM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenesax MallbIX NMEPUOIOB U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHEIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEM, ITOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMM NOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BCII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTEH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

cOoONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB MO TMOJYYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OpOMU/I-,
uoaua-, kapbonar-, ¢ocdar-, cuimkar-, cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS W HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEpAIlH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJIIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HaumeHnoBaHue pa3/iesioB U DJieKTpoHHbIE (I (PPOBBIE)
KoHnTpoJbHbIE IIpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMust — BakHas 00J1acThb
€CTECTBO3HAHHUS U
1.1 B 5 2 https://m.edsoo0.ru/YNVIX660G
MPAKTUYECKOU JIeATeTbHOCTH
YyeJIOBeKa
BemntecTBa 1 XMMHUYECKHE
12 n 15 1 https://m.eds00.r/ONNXR 1 VEQ
peakiuu
Hroro no paszneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYECKUX BelllecTB
Bozayx. Kucnopon. Iloasarue
2.1 X poa 6 https://m.edsoo.ru/DSBORTY30
00 okcHamax
Bonopon. Ilonsarue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Boxa. PactBopsl. [Tonsarue 00
2.3 g p 5 1 1 https://m.edsoo.ru/M13I5KJBM
OCHOBAHHUIX
OCHOBHBIE KJIACCHI
2.4 . 11 1 1 https://m.edso0o0.ru/0T5SASMOWT
HEOPTaHMYECKUX COCTUHEHHIA
Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHYECKUX 31eMeHTOB J[. U. 7 https://m.edsoo.ru/TCBIBVWEZ
MenneneeBa. CtpoeHue
aToMa
XuMuyeckas CBSI3b.
32 OxucauTeNnbHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEILHBIE PEAKIIUU
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KUIIACC

KoauvecTBo yacoB
HaumeHnoBaHue pa3/aesioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne /i Konrtpoabnbie Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3znea 1. BemmecTBo 1 XUuMH4YeCKHEe peaKkul
[ToBTOpEeHME U yrayOJIeHHE 3HAHUN
1.1 p yry 5 1 https://m.edsoo.ru/EQETUT357Z
OCHOBHBIX Pa3/iesioB Kypca 8 kjacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEKTPOIUTHYECKAS UCCOIUAITHS.
1.3 P A rat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMUYECKHE peakllii B PaCTBOPax
Hroro no pazneny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.1 = P P 4 1 https://m.edsoo.ru/ZTN1F7001
anemeHTOB VIIA-rpymmsl. ['anoreHst
OO61mas xapakTepuCTHKa XUMUYECKUX
22 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO01mmas XxapakTepuCTHKa XUMUIESCKUX
2.3 aneMeHToB VA-rpymsl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COEMHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.4 anemeHToB [VA-rpynmel. Yriaepon u 8 1 2 https://m.edsoo.ru/JPTI200VIX
KPEMHUH U UX COSTUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 ‘ OO1me cBoiicTBa METAIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxueiinie MeTaibl 1 UX COSOUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Pasznen 4. Xumus 1 OKpysKaomas cpeaa
BemectBa u Marepuainsl B )KU3HU
4.1 3 https://m.edsoo.ru/TFNBWEF7Y
YyeJIOBEKa
Hroro no pazgeny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero H3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
[Ipeamer xumun. Pons xumuu B
1 ’KU3HU 4yesoBeka. Temna u 1 https://m.edsoo.ru/L62DS2CZR
BEILECTBA
I1
2 OIPITHE O METOAAX TOSHAHIA B 1 https://m.edsoo.ru/9ZJAEW050
XUMUHU
[IpakTrueckas padora Ne 1
«[IpaBuia paboTsl B 1aboparopun
3 P . P patop 1 https://m.edsoo.ru/LSEW4353D
U Ipu€MBbI 0OpalleHus ¢
1a060paTOPHBIM 000PYTIOBAHUEM
HucTtele BemecTBa U CMECH.
4 VICTRIC BETIECTRE T CMECH. 1 https://m.edsoo.ru/6TME2 IFWS
Cnioco0sl pazfieneHus: cmecei
[TpakTryeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 https://m.edsoo.ru/K3LS5MCRY
OUMCTKHU TTOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJTBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKUE DJIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
2JIEMEHTOB
8 [IpocThle U cnoxHBIE BELECTBA 1 https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH OCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496FX6

BEIIECTB. XUMHUYEcKas opmyIa.




11

BanenTHOCTE aTOMOB
XUMHUYCCKUX 3JICMCHTOB

OTHoOcHUTeNbHAsA aTOMHAas Macca.

OTHOCHUTENLHAA MOJICKYJIsIpHasd
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCAUHEHUH

https://m.edsoo.ru/GHV58QOMVE

13

14

KommuecrBo BemectBa. Moib.
Momnspnas macca

duzndyeckre U XUMHUYECKIE
sIBJICHUS. XUMUYECKas peaKiust

https://m.edso00.ru/368UNL5Y?2

https://m.edsoo.ru/YZMES6ATH

15

IIpu3Haky ¥ ycinoBus MpOTEKAHUS
XAMHYECKHUX PEaKUi

https://m.edsoo.ru/N6DVNIKQS5

16

17

3aKOH COXpaHEHMsI MaCChI
BEIECTB. XUMHYECKUE YPABHEHUS

Brrunciaenus KOJIMYE€CTBA, MaCChl

BCIIECTBA 11O YPABHCHUAM
XUMHUYCCKUX peaKLII/Ifl

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukamnms xumuaeckux
peakiuit (CoeTMHEHNs,
pa3I0KEHUS, 3aMeIIeHUS,
oOMeHa)

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHnukiIoneauct. O0o0IEeHne n
CUCTEMATH3AaLUs 3HAHUN

https://m.edsoo.ru/PIWARH3AB

20

KonTponbnas pabora Nel o teme
«BemiecTBa 1 XUMHUYECKUE
peakuumn»

https://m.edsoo.ru/ON62SNERU




21

22

23

24

25

Bo3ayx — cMmech razos. CoctaB
BOo3ayxa. Kucinopon — aneMeHT u
npoctoe BeuiecTBo. O30H

dusnyeckue 1 XUMHYECKUE
CBOMCTBA KMCIIOPOa (peaKIuu
OKHCJICHHUs, TopeHue). [Tonsatue
00 okcHaax

CrniocoOblI Moy4eHus KUCIopoia
B J1a0OpaToOpuu 1
NPOMBIIIICHHOCTH. [IpuMeHeHune
KHCJIOpO/a

TernoBoit 3¢ ekt XuMUIecKoi
peaKuuH, MOHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U SHJIOTEPMUYECKHUX
peaKkuusax

TonnuBo (He(Th, yroiab U METaH).
3arpsi3HEHUE BO3]lyXa, COCOOBI
€ro NnpenoTBpaIleHus

https://m.edsoo.ru/ XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VIWB6A2RD

https://m.edsoo.ru/PNMKIJZHKX

https://m.edsoo.ru/USNYSUUW?2

26

[IpakTuueckas padbora Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/ia, U3yYEHHE eTo
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonmopon — anemeHT u mpocToe
BemecTBo. Haxoxxnenne B
npupojie

https://m.edsoo.ru/WD392ACWB

28

dusnueckre 1 XUMUUECKHUE
cBoiicTBa Bojiopoaa. [Ipumenenne
BOJZIOpO/A

https://m.edso0o.ru/0SZ28459R




29

30

ITousTHe 0 KUCIIOTaX U COJISIX

Crioco0bI ostyueHust BO0POIa B
nabopaTopuu

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpaxTuyeckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJZIOPO/Ia, M3YYCHHUE €TO
CBOMCTB»

https://m.edsoo.ru/SS3WAX33K

32

33

34

35

MonsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brruncienus o0béMa, KOJIHYECTBA
BEILECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIIH
00BEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKLIMHA Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

dusnyeckue 1 XUMUYECKHE
CBOMCTBA BOJIbI

https://m.eds0o0.ru/M3KSO10QDQ

https://m.eds00.ru/MXGOY304M

https://m.edso00.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

36

37

38

Cocras ocuoBanuii. [Tloasarue 00
WHJAKATOpax

Bona kak pactBopuTeis.
HacebimeHHbie 1 HEHACHIIIICHHBIE
pactBOpsl. MaccoBas 101
BEIIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o
teme «lIpuroroBienue pacTBopoB
C OIpEAEIEHHON MAacCOBOM J0JIEH

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA




39

paCTBOpéHHOFO BEIICCTBa»

KonTtponsnast padora Ne2 o reme
«Kucnopoa. Bogopoxa. Boga»

https://m.edsoo.ru/JIM7935DRY

40

41

42

Oxkcuppl: cocTaB, KiacCu(pUKaIus,
HOMEHKJIaTypa

[ToydeHnre u XUMUYECKUE
CBOMCTBA KHUCIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

OcHoBaHU4: COCTaB,
maccmbnxaum{, HOMCHKIJIaTypa

https://m.edsoo.ru/STFSJINAY

https://m.edsoo.ru/8JAZ9YWS2

https://m.edsoo.ru/SU397HUSC

43

44

45

[TonydyeHnue n XuMH4ECKHE
CBOICTBa OCHOBAHUH

Kucnotsi: cocras,
KIaccu(uKalys, HOMEHKIaTypa
ITonyuyenue u XuMHIECKHE
CBOMCTBA KUCJIOT

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK?7

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpennue): HOMEHKIATypa,
CIIOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOICTBA

https://m.edsoo.ru/JISNUIMI9T]J

47

[TpakTnyeckas pabora Ne 6.
Pemenune skcriepuMeHTATEHBIX
3amad o teMe «OCHOBHBIE
KJIaCChl HEOPTaHUIECKHUX
COECTUHEHUI)

https://m.edsoo.ru/58D13JF7V

48

49

I'enernueckas CBA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEeTUHEHNN

O00011eHUE U CUCTEMATU3 AL

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN




50

3HAHWI

KonTtponsnas padora Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

IIepBble ONBITKU
KJIACCU(PUKAIUU XUMUYIECKUX
anemeHToB. [IoHATHE O rpynnax
CXOJHBIX 2JIEMEHTOB

https://m.edsoo.ru/COV3ICC214

52

[Iepnoarueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 3j1ieMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/X9F1NR3U8

53

54

[Iepuoasl, rpynnel, MOATPYIIIBI

Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M3oTombl

https://m.edsoo.ru/NOMWWIRXN

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue 3JIeKTPOHHBIX
000JI04YEK aTOMOB DJIEMCHTOB
ITepuonnueckoit cucremsr /. .
MengaeneeBa

https://m.edsoo.ru/T9SYNVE8B2

56

XapakTepucTuKa XUMHYECKOTO
AJIEMEHTA T10 €r0 MOJIO0KEHUIO B
ITepunonnueckoii cucreme /1. Y.
Menneneena

https://m.edsoo.ru/YIP0O4OMDX

57

58

3nauenue [lepuoamaeckoro
3aKOHA JIJIS Pa3BUTHS HAYKH U
npaktuku. J[. 1. MenaeneeB —
Y4€HBIN, IEAArOT U IPakIaHUH

PesepBHelit ypok. O6001ICHHE U

https://m.edsoo.ru/SZD8XEOQOP

https://m.edsoo.ru/ZCQTRPO8Y




cucTeMaTu3anus 3HaHui /
Bcepocculickas npoBepoyHas
pabora

Kontpoinbnas padota No4 o teme
«Ctpoenue atoma. XuMHYECKast

59 . 1 https://m.edso0o.ru/FTIZF99OWF
cBs3by» / Beepoccuiickas
npoBepouHas pabora
DIIEKTPOOTPULATEIIHBHOCTH AaTOMOB

60 pOOTPHL 1 https://m.edsoo.ru/HZA110EDS§
XUMHUUYECKHUX DIIEMEHTOB

61 HMonnas xumudeckas cBI3b 1 https://m.edsoo.ru/3SY1RJKVI
KoBasieHTHast mossipHast

62 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAS CBI3b
KoBanentnas HenomnsipHas

63 1 https://m.eds0o.ru/9Y VR3FUXI
XUMHUYECKAS CBI3b

64 CreneHs OKUCIEHUS 1 https://m.edsoo.ru/RA6CVXM66
OKHUCIUTENLHO-

65 1 https://m.edsoo.1u/ZXNCA7DOZ
BOCCTaHOBUTENBHBIE PEAKIIUU

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHrlit ypok. O60011IeHNE U
CHUCTEMATHU3ALUS 3HAHUH 110 TEME

67 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenune atoma. XuUMHYECKast
CBA3bY»
PesepBHrblii ypok. O0001IEHIE U

68 p P \I,H 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATH3aLUs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

[lepuoauueckuii 3aK0H.
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. M.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHX DJIECMECHTOB
MEePBBIX TPEX MEPHUOJIOB

KoaudecTBO 9acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTnyeckue
padoThI

Jara
H3YYeHH S

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIATypa HEOPTaHUIECKUX
BEILIECTB

https://m.edsoo.ru/WTOIWRA2Q

Bunpsl XuMu4uecKoil CBSA3U U THIIEI
KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel mo
teMme «IloBTOpEeHue n
yri1yOJieHre 3HaHUH OCHOBHBIX
pa3znenoB Kypca 8 kiaccay
Knaccudukanus xumudeckux
peaxkuil Mo pa3JInyHbIM
IpU3HaKaM

https://m.edsoo.ru/UI4YS5SCFRV

https://m.edsoo.ru/J4X8ZN212

https://m.edsoo.ru/X8XAE7E2]

ITonsiTHE O CKOPOCTH
XUMHYeCcKor peakuuu. [lonstue
0 TOMOT'E€HHBIX U I€TEPOrE€HHBIX
peakuusx

https://m.eds00.ru/6VLXCYY7N




[TonsiTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIOIINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

10

11

OKHUCIMTENIBHO-
BOCCTAHOBHUTCJIIBHBIC peaKIII/II/I
Teopust 3eKTPOTUTHUSCKOM
nucconualny. CHIbHBIE U
CI1a0bIe IEKTPOJIUTHI

HoHHbIE ypaBHEHHS peakuui

https://m.edso00.ru/648V 11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBIN1R

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHHI B CBETE
IpeJICTaBIeHUH 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITH

https://m.edsoo.ru/SHH81 Y VXI

13

XUMHUYECKUE CBOMCTBA COJIEHN B
CBETE MpeACTaBlIeHUui 00
ANEKTPOIUTUYECKOMN
JUCCOLMALIUU

https://m.edsoo.ru/ETD5QTS4G

14

15

[TonsTue o ruaponuse cosen

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

16

17

[TpakTiueckast paborta Ne 1.
«Pemenne 3xcriepuMeHTaIbHbIX
3a1au»

KonTtponsHnas padora Ne2 o

https://m.edsoo.ru/7VXTFH]T4

https://m.edsoo.ru/9RKLZDNUX




18

19

TeMe «IJIEKTPOIUTHISCKAS
auccoruanusa. XuMHUYECKUE
peaKIu B pacTBOpPaX»

OO0m1as XxapakTepucTUKa
rajoreHoB. XMMHYECKHE
CBOMCTBa Ha IIpUMEPE XJI0pa
XnopoBogopoa. CossiHast
KHCJIOTa, XUMHUYCCKHIE CBOMCTBA,
MOJTyuYeHUe, IPUMEHEHHE

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckast padora Ne 2 o
teMe «lloydenue conssHON
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

22

23

24

Boruncnenus o ypaBHEHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B
n30BITKE

OO11as xapakTepuCcTHKa
anemMeHTOB VIA-rpymnmsl

AnnoTtponHsie MoU(UKAIIMH
cepel. Haxoxnenue cepel u e€
COEMHEHUH B IIPUPOJIE.
XUMHUYECKUE CBOWCTBA CEPBI
CepoBo10po1, CTPOEHHE,
buznYecKre 1 XUMUIECKHE
CBOMCTBaA

https://m.edsoo.ru/4BISHO70F

https://m.edsoo.ru/VGMWKERSEP

https://m.edso00.ru/CX10EUSPO

https://m.edsoo.ru/ECGX2B40W

25

Oxkcunpl cepol. CepHas KUCIIOTA,
bu3HYecKue 1 XUMHUIECKIE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH 1




26

XUMHUECKUE peaKIiy, Jexaliue
B OCHOBE ITPOMBIIIJICHHOTO
croco0a MoJly4eHus CepHOn
KUCJIOTBL. XUMUYECKOE
3arps3HEHUE OKPYXKaroIen
CpeZibl COEIMHEHUSIMH CEePBI

https://m.edsoo.ru/H7FT3NON4

27

28

29

30

Beluucnenue MmaccoBoi 1011
BBIXO/1a TPOJYKTa peakluu
OO011as xapakTepucTHKa
31eMeHTOB VA-rpynnsl. A30T,
pacIpocTpaHeHHe B IPUPO/IE,
¢du3nvecKkre 1 XUMHIECKHE
CBOMCTBA

AMMHak, ero pu3nIecKue u
XHMHYECKHE CBOMCTBA,
MOJTy4YeHUE U IPUMEHEHHE
[Ipaktrueckas padota Ne 3 o

TEMC ((HOJIY‘ICHI/IC aMMHMaKa,
HU3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/ WAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP64IF]

31

A3oTHas KHCHIO0TAa, €€
(bmnqecxne U XUMHNYCCKUC
CBOMCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons30BaHne HUTPATOB U
COJIE aMMOHHS B KA4ECTBE
MUHEPATBHBIX YIOOPEHHI.
XUMUYECKOE 3arpsi3HEHNE
OKpYXKaroIlen cpesbl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®docdop. Oxcua pochopa (V) u

https://m.edsoo0.ru/GDQJSO3WP




34

35

dbocdopHast KucioTa,
du3nvecKkre 1 XUMHYECKHIE
CBOMCTBA, IIOJIy4CHHUE

Hcnonb3oBanue pocharos B
KaueCTBE MHUHEPATbHBIX
ynoOpeHuil. 3arpsi3HeHHE
IpUPOIHON cpeapl hocharamu
Yrnepon, pacnpocTpaHeHue B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA

https://m.edsoo.ru/UAZ3IHU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriaepoaa, ux
(buU3HYECKUE M XUMUYICCKHEC
CBOICTBA. DKOJIOTUYCCKHE
po0JIEMBbI, CBSI3aHHBIE C
okcuaoM yriuepona (IV)

https://m.eds0o0.ru/OXQAPGNCF

37

38

39

40

VYroapHasg KUciIoTa U €€ CoJIn

[TpakTtuyeckas padora Ne 4 o
teme "[lonydyeHue yriekucnoro
rasza. KauectBeHHas peaknus Ha
KapOoHaT-HoH"
[TepBoHayanbHBIE TOHATHUS 00
OpPraHMYeCKHX BEIIECTBAX KakK O
COEIMHEHUSX yriiepoaa

erMHI/Iﬁ 1 €ro COCAMHCHU A

https://m.edsoo.ru/OHOQHD6IPA

https://m.edso00.ru/G2HZXQGCS

https://m.edsoo.ru/30TIZ109Z

https://m.edsoo.ru/75JXNHOI8

41

[TpakTrueckast paborta Ne 5.
PCHIGHI/Ie BKCHepI/IMeHTa.]'II)HBIX
3a7a4 1o TeMe «Bakaelmnine
HEMCTAJUIBI U UX COCIUHCHUS)

https://m.edsoo.ru/O7E8D0OD7Z




42

43

44

45

46

Kontponbnas pabora Ne3 mo
Teme «BakHeumne HeMeTaulbl U
WX COCIMHEHUS

OO0m1as XxapakTepucTUKa
XUMHYECKHUX IJIEMEHTOB —
MeTaiuioB. MeTamnndeckas CBI3b
1 MCTAaJIJINYCCKas
KPUCTAJUINYECKast PELIETKA.
du3ndeckre CBOMCTBA METAJJIOB

XUMHAYECKHE CBOMCTBA
METAJJIOB. DJIEKTPOXUMUYECKU I
A HAIIPSKEHUN METaJIOB

O61mue crnocoObl MOTyYeHUs
MeTanoB. CriiaBel. Berauciaenus
M0 YPaBHEHUSAM XUMHYECKHX
peaxiui, ecau OJ1H U3
PEareHTOB COACPKUT MPUMECH

ITonsTue o KOppO31Hu METAJIJIOB

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso00.ru/G54GDQI2D

https://m.edsoo.ru/4FIGDOWOW

47

48

[Ilenounble METATIIBI

OKCI/II[BI U TUAPOKCHUIBI HATPUA U
Kalaus

https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

49

[llenouno3eMeNbHBIC METAJIIBI —
KaJIBIIMHA 1 MarHui

https://m.edsoo.ru/REOCDY0K6

50

51

Baxneimmme coemmHEHNS
KaJIbIHS

O0001IeHNE U CHCTEMATH3AIINS
3HAHUMN

https://m.edsoo.ru/CJRO6CMZA

https://m.eds00.ru/OSPXGG1BE

52

JKECTKOCTH BOABI U CITOCOOBI €6

https://m.edsoo.ru/ WFMBFTTTP




53

yCTpaHEeHHs

[IpaxTuueckas padora Ne 6 o
TeMme "JKECTKOCTh BOIBI U
METO/IbI €€ yCTpaHeHus"

https://m.edsoo.ru/NFIROKB&]J

54

55

56

AJTIOMAHAN

AmMdoTepHbIE CBOMCTBA OKCHIA U

THAPpOKCH A

Keneso

https://m.edso0o0.ru/9ZJ8RD1TV

https://m.edsoo.ru/NISKIIOJ5

https://m.edsoo.ru/F20NJRS5SR

57

58

Oxkcuipl, THAPOKCHUBI U CONU
xenesa (I1) u xxenesa (11I)

O0600I11IeHNE U CUCTEMATU3AIUS
3HAHUU

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTuueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3a7a4 no TeMe «BakHeime
METaJUIBl M UX COSTMHECHUS

https://m.edsoo.ru/ZN7G0QSMX

60

61

Brruucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJINH U3 PEareHTOB JaH B
U30BITKE UITU COJAEPIKUT
npumecu. Berancnenus
MacCOBOM JOJU BBIXOJ1a
MPOJIYKTa PeaKluu
O00011eHNEe U CUCTEMATU3ALIS
3HaHUMN

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/BETOVTKOP

62

KonTponbnas padorta Ne4 o
TeMe «BaxHelnine MeTaisl U
UX COCINHEHUI»

https://m.edsoo.ru/703C804GN




BCH_IGCTBa H MaTCpurajbl B

63 . 1 https://m.edsoo.ru/OFI32JMTOQ
[MOBCEAHEBHOM XKU3HU YEI0BEKA
XHUMHYECKOE 3arps3HEHNE

64 . 1 https://m.eds0o.ru/9ANGYEYQI
OKPY’KAIOIIIECH CPeIb
Ponp xumuu B perieHun

65 1 https://m.edsoo.ru/180Q203Y28
HKOJIOTHYECKUX MPOoOIIeM
PesepBHEblil ypok. O0001IIEHHE U

66 p P iH 1 https://m.edsoo.ru/DT1BAS5U4
CUCTEMATH3AaLMs 3HAHUN
PesepBHEblil ypok. O0001IIEHHE U

67 p yp iH 1 https://m.edso0.ru/P52TJZNXV
cucreMaru3anus 3HaHuil
PesepBurlil ypok. O0001IEHIE

68 p YpOx iH e 1 https://m.edsoo.ru/TMK36TJZG
CUCTEMATH3AaLMs 3HAHUN

OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME







IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)IG XUMHWYCCKUC ITOHATHUS)

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSATHUH: arowm,
MOJIEKYyJa, XUMHUYECKUI 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJIpHas Macca, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XMMUYECKOIO
3JIEMEHTa B COEJUHEHUH, MOJSIPHBIM 00BEM, XMMHUYECKas peakuus,
KIacCU(pUKaLlMsi  peaklHil:  peakuud  COEAMHEHHUS,  pPEaKIHH
pa3IOKEHUs, PEaKIMU 3aMeLIeHMs, peakuuu oOMeHa, 3K30- U
SHIOTEPMUYECKUE PEAKLHUU, TEIIoBOW 3¢ (dEeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIB30BAaTh XUMHNYCCKYIO CHUMBOJIMKY JIA COCTABJICHUSA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

L.5

1.6

OIpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHECHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUEC PCAKIINU (HO qucily Hu COCTaBYy

YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3PEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1o (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAaHUE,  OKCIEPUMEHT  (pealbHBId |
MBICJICHHBIN )

[To Teme: «BaxkHeiine npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

paCKpeiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHX MMOHSTHM: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCIHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1Mo Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONHUCHIBATH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBHUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBINOJHEHUIO
71a060pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), IPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEILIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacloO3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOIIBIO
WHAUKATOPOB (JakMyc, (eHondTaner, METUIOPAHK U IPYTHE)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUECKON peakinu

ITo Teme: «llepmogmueckuit 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpeneeBa. CtpoeHHne aTOMOB.
Xumnueckasi cBi3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTHH: SApO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOuTadb, paguyc aroma,

XUMHUYCCKasd CBA3b, IIOJIApHAass W HCIOJApHAasd KOBAJICHTHAA CBA3b,




3.2

33

ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,

CTENeHb OKUCIICHUS

KJIAaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMKCHIBATh U XapakTepu3oBaTh TabnuuHyro (opmy [leprogunueckoit
CHUCTEMbl XHMHYECKUX JJIEMEHTOB: pa3jiMyaTh TIOHATHUS «TJIaBHAs

noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIITHEY epuoabl

34

3.5

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJIOXKCHHSA B HepHOI[I/I‘ICCKOﬁ

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ilepuoguueckas  cucreMa  XUMUYECKHX  dnemMeHToB .M.
MenneneeBay C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1pa, o0luee Yucio

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KJIACC

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX

ONpCACIIAITL BUJ XUMHYECKOH CBS3HU (KOBaJIeHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMHUYECKas peakuusg»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JAUCCOIHAIIMS,
peaknMy MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaThMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuum, OKHCIIUTEID,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTepHOCTh,  XMMHUYECKas  CBs3b  (KOBAIEGHTHas, HWOHHa,

MeTaJlJIN4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOpPOCTh




XUMHUYECKON peakiuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMMYECKUX MOHSTUH U
IPUMEHSTh 3T MOHATHUS NPU ONMCAHUY BELIECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLUH
MOHHOr0 0OMeHa

pacCKpeiBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

L.5

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Temam: «HemeTamnsl M uX coeguHEHUS» U «MeTaaabl U HUX

COCAUHCHUA

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATE) OOIIUE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYHICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

24

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO

ra3o00pa3HbIX BEILECTB (aMMHaKa U YTIIEKHUCIIOTO ra3a)

2.5

3.1

NPOBOJUTH pEaKIUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPHU-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cunmkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIME B BOJAHBIX PACTBOpaxX HEOPraHUUECKUX BEIIECTB
ITo Teme: «XHUMHsI U OKpY:KArOIIast CPear»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX MMOHSATHUH: HI[K

BCIIECTBA, KOPPO3Ud METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OIICpaluu MBICITATEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHUE, CHCTEeMAaTHU3aINIO,
BBISIBICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — IS HM3y4YeHUS
CBOMCTB BEILECTB M XUMHUYECKHX PEaKUUW; €CTeCTBEHHOHAy4HbIE
METO/Abl TIO3HAHWUA — HAOJIOJEHHWEe, H3MEpEHUEe, MOJICITMPOBAHHE,

9KCIIEPUMEHT (peajbHbIl U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHUS

[Ipenver xumuu. Ponp XUMuM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperaTHoe COCTOSTHUE
BEIICCTB

[TonsiTre 0 MeToAax Mo3HaHUs B XUMUU. YncThie BemecTBa U cmecH. CrocoObl

pa3aeneHus cmecen

1.3

1.4

ATOMBI H MOJICKYIJIBI. Xumuueckue dsyeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC YUYCHUC

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHAYECKOr0 3JIEMEHTA

B COCTUHEHUH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemecTtBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U e€ INPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. Xumuueckue ypaBHenus. Kiaccupukanus

XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C IpaBUIaMU
paboTtel B JabopaTopun W mpuéMaMu OOpalieHus C  JabopaTOPHBIM
00OpyJIOBaHUEM, HU3YyUYE€HHE U OINUCaHHe (U3UUYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IUIaBIieHHE BOCKa,
TasHHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAIUs BOJBI) U
XUMHUYECKHX  (TOpeHHE CBEYd, MpOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aUMOJICIICTBUE MeJla € KHUCJIOTOW) SIBJICHUHM, HAOMIONEHHE M ONHCAaHUE
NPU3HAKOB TPOTEKaHMs XHUMHUYECKHX peakuui (pa3jokeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PaCTBOPOM

conu meau(1l), n3yuenue crnocoOoB pazmeneHus: cMeceil (C MOMOIIbI0 MarHuTa,




2.1
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¢wibTpOBaHMEe, BHIIApUBAHHE, IUCTHIUIALUSA, Xpomartorpadus), NpoBereHUEe
OYHCTKH TTOBApEHHOW COJIM, HAOJIOICHHE M OTMCAHNE PE3YIIbTAaTOB POBEACHUS
OIIBITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JAaHUE MOJEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Bakneiime npeacTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BerecTBo. HaxokaeHwe Kuciaopoja B Ipupoje, (GU3MYecKHe M XUMHYECKUE
cBorictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucimopoga. CrocoOb!
MOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — amioTporHas MoaupuKaius KUCIopoia

TemnnoBoit 3 hekT XUMUIECKON peaKuu, TEPMOXUMHUUYECKUE YPaBHEHHUS, IK30-
¥ DHJI0TEPMUYECKHE peakny. TOImMBO: yroib U MeTaH. 3arps3HeHne BO3/1yXa,
yCHUJIEHUE MAapHUKOBOTO 3(peKTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — anemenT u mpocroe BemiectBo. Haxokaenue Bomopona B IMPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTY4EHHS.

Kucnors! 1 conn
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MomnsipHblil 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacpllieHHbIE M HEHACBIIECHHBIE PacTBOPBI. PacTBOPMMOCTE BEILECTB B BOJE.
MaccoBass nmons BemectBa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOJE M B KM3HM 4YenoBeka. Kpyrosopor
BOABl B TIpuUpoJe. 3arps3HEHHEe NpHUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coenuHeHunidl. Oxcuapl. Knaccugukarnus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHMM: WHIENOYM U HEPacTBOPUMbBIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukanus xucnor. Homenknatypa kucnor. dusmnueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJIy‘ICHI/IC KHUCIIOT

Comu. Homenknarypa coneid. @u3znyeckue M XUMHUUYECKUE CBOMCTBA COJEH.

[Tonyuenue coneit




2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

3.1
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XVUMUYECKUN  3KCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpPHKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHUe, paclio3HaBaHUE U HU3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U IPEKpallleHHs] ropeHus (1oxkapa), 03HaKOMJICHHE C
o0pa3llaMu OKCHJOB U OIMCaHME HUX CBOWCTB, TMOIy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (rOpeHHe), B3auMOeHcTBUE
Boziopoaa ¢ okcugoMm Meau(Il) (Bo3MOXKHO UCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmrofieHne oO0pa3lioB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEINEIEHHON MAacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWCTBHE BOJbl C MeTaJIaMU (HAaTpUEM U KaJbLUEM)
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEIEHUE pPacTBOPOB
KUCJIOT U IIEJIOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHUE W3MEHEHUS
OKpPAacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, H3ydyeHHe
B3auMojieiictBusa okcuga menu(Il) ¢ pacTBOpoM cepHOM KHUCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I1I0J1y4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/ay Mo TeMe «BakHelmne Kiacchl HEOPraHUYECKUX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKast CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIAaCCH(PUKAIMU XHUMUYECKUX dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX SJEMEHTOB (IeJOYHbIe U IIEIOYHO3EMETbHBIE METalbI,
TraJOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yloT amMdoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX di1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEpUOIHAS (hopMbI
Ilepuoauueckoit cucrtembl XuMHueckux adnemeHToB [[.M. MeHnneneesa.
Ilepumonpr u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpOB

nepruoaa U rpymuiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomsl. 3HeKTp0HBI. CTpOCHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB
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3.5

IIepuomnueckoii cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoauueckoil cucteme .M. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKUX DIJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYeCKUX CBOMCTB 10 TpyINaM M TEPHOJIaM.
3nauenue Ilepuonuueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHsA Hayku U npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHUH

Xumuyeckass cBa3b. KoBasneHTHass (HONsipHAasT ¥ HEMOJSPHAs)) CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3y4deHHE OO0pa3llioB BEIIECTB METANIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKluu pa3i10KCHUA, COGI[I/IHCHI/IH)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUA

BemecTBo 1 xummnueckas peakuus. [loropenue

1.1

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4eCKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IE€PBBIX TPEX MEPUOAOB, Kaius, KalbIUi WU X
COCIIMHEHUI B COOTBETCTBHM C IIOJIOXKEHUEM dJeMeHTOB B llepuoamueckon

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoll cBs3u. Kinaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX
BEUIECTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCAUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMU4ecKiX peakluii Mo pa3IudHbIM MpU3HaKaM (10 YUCTY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIIOBOMY 3(ddekTy, Mo

N3MCHCHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




1.4

[0 YYacTUIO KaTaau3aropa). OK30- M SHIOTEPMHUYECKHE  peakluuy,

TEPMOXUMHNYCCKUEC YPAaBHCHU. ITousTue o CKOpPOCTH XHUMHYCSCKOH p€akuuu

Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYCCKUX PCaAKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsaTrHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH P€aKiun MW IIOJOXKCHHUEC

XUMHYCCKOI'O paBHOBECHUS

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMH C MUCIIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 37EKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMH M COJIEM B CBETE€ NPEACTABICHHN 00 3JIEKTPOJUTUYECKON

Auccounalnuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoIn3eC coJiei

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPHUCTAIITMUECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peakuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJEKTPONPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  IIpolecca
JUCCOIMALMM  KUCIIOT, Ienoded M conedl  (BO3MOXKHO MCIIOJIb30BaHME
BHUJICOMATEPHUAIIOB); TMPOBEACHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKU
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHH€E BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEaKLUil (FOpeHHe, peakiy pas3jioKEHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C TOMOIIbIO KAaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamis! ¥ UX COeAUHEHUS

OOmiast  XapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHsS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKME CBOIICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE € MeTalljlaMH, HEMeTajlaMH, IiefodyamMu). XJIOpOBOJIOPOA.

ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOyYeHue, npuMeHenue. [eiicteue




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJoBeKa. BaxkHenmume XJIOpUIbl U UX

HaXO0XICHUC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn oKucieHus. CTpoeHue u Gu3nuecKrue CBOMCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHMUEcKHue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busznueckue M XUMHUYECKHe CcBOMCTBAa. OKCHUIBI Cepbl KaK MpeCTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3UYECKHEe U XMMHUYECKHE CBOHCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakuuu, JeXalue B OCHOBE MPOMBILUIEHHOTO clloco0a IMOIYy4YeHUs CEpHOM
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peakuus Ha
cynbdar-uoH. HaxoxneHnue cepsl U €€ COCIMHEHUH B TPUPOJE. XUMUYECKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIC TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAICHHS

2.3

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEICHU OKUCIIEHUs. A30T, paclipoCTpaHEeHHUE B IIPUPOJIE,
¢dusnveckne U XUMUIecKre cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHaK,
ero (u3nM4ecKue W XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHenue. Comu
aMMOHUA, nux (i)I/ISI/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHMs. A30THas KUCJIOTa, €€ IMOJIy4EHUE,
¢bu3mvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMEe Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHHe HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0OpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpeabl COETMHEHUSMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)
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docdop, amnorponHsle Mogudukanuu docdopa, puzNIecKue U XUMUYECKUE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Quanyeckue u
XMMUYECKHE CBOWCTBa, mosydyeHue. Vcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPAJIBbHBIX YI00pEeHH

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIMKM, paclpoCTpaHEHHE B MNpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupozge. OKcHIbl yrieposa,
nux (1)H31/I‘—I€CKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXUBBIC OpPraHU3MBbI,

MOJIY4YCHHUC U ITPUMCHCHHC. OKOJIOTHYECKHUE HpOGJIGMLI, CBsA3aHHBIC C OKCHIOM




yraepona(IV); rumore3a rno0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIHA
sddexr. YronpHas KucioTa U €€ coilu, UX (GU3NYECKUEe M XUMHUYECKHE
CBOWCTBa, TONy4YeHHEe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWJEH, AaleTUIeH, 3TaHoJ, TIJULEpPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BOXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOJIM B IKU3HHU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

Kpemuuii, ero ¢usnyeckne © XUMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npuMmenenne. CoenuHeHUsT KpeMHHUS B mpupoze. OOmme mpencraBieHus 00
okcuze kpemuus(IV) u kpemuueBoii kuciaore. CHIMKATHI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIINE CTPOUTEITBHBIC MAaTESPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3ydeHuEe 00pa3lloB HEOPraHWYECKUX BEUIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUI-
MOHBl W HaOJIOIEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE € oOpaslaMH XJIOPHJIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3namMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEPUATIOB); HAOIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3yuyeHHe XMMUYECKUX CBOMCTB pa30aBlIeHHON CEpHOI KHMCIOThI, POBEACHHE
KaueCTBEHHOW peakuu Ha cyib(ar-uoH ¢ HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O0pa3lamu
a30THBIX U (ochHOpHBIX yIOOpPEHUH; MoTydYeHre, COOMpaHue, paclio3HaBaHue U
M3Y4Y€HHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMmmoHus W ¢ocar-uoOH U U3YUYCHHE TIPU3HAKOB UX TPOTECKAHWS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCIOJIb30BAaHNE BHJIEOMATEPHATIOB); HM3YyUYEHUE MOJEIEH KPUCTAIUIMUECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, coOMpaHMEe, PACMO3HABAHWE W H3YYEHUE CBOWCTB
YIJIEKUCIIOro Tra3a; IpOBEJEHME KadeCTBEHHBIX peakluil Ha KapOoHar- H
CWJIMKAaT-HOHbl ¥ M3yY€HUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHUIMKATHOM NPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakKHeNlIe HeEMETAJIBI U UX COSTUHEHUS)

MeTtamisl ¥ uxX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHUYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHUeckux odnemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMmoB. CTpoeHHe MeTaIIOB. MeTalinyeckas CBsi3b U
METAJUIMYECKas KpUCTANIMYECKass peuérka. DJICKTPOXUMUUYECKUU  psia

HaIpsKEHNUH METaJUIOB

3.2
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duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Criiassl (CTallb, YyT'YH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy W IIPOMBIINIJICHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.. MeHeneeBa; CTpoOeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHJIbI U
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN
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IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
Marfusi M Kanplus. BaxHeilmue coennHeHWs Kanblus (OKCHUI, THIPOKCH],

comu). JKEcTKOoCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoxaeHue B mnpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aMOMHHNS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHUIA

AJTFOMHUHUA

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3meMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuipl, THApOKcHabl U conu skene3a(ll) u

xene3a(lll), mx coctas, CBOMCTBA U TTOJTYUCHHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE pE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICIICTBUSL  OKCHJAa KalblUsi W HaTpus C BOJOW (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOMCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MTPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIUN HA HMOHBI
(Maramsi, Kanblus, amroMuHus, nuHka, skeneza(ll) m sxemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKCAaHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMAaTEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHUHHUS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIbHbIX 3a]a4 10 TeMe «BaxxHelme MeTasuibl U

nX COCANHCHMU

XHMHMS M OKpYXKaromas cpeaa

4.1

4.2

HoBble maTepuansl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucIoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas moMoip Mpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxkatome cpeasl [1IK. Pons xumun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, He(dTh),

MPOAYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBIIIUIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTCepHraIoB (CTGKJ’IO, CIIJIaBbI

METaJJIOB, MTOJIMMEPHBIE MaTepHaIbl)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHWMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSIX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAHHBIM BBIOOP XMMMM Kak MpPO(UIBLHOTO MpeaMeTa

MIPH MEPEX0/I€ HAa YPOBEHb CPEHETO 00IIero o0pa3oBaHus

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!:

2.1

BaXHEHIINE XUMHWYECKHE TIOHATHSA: XHUMHYECCKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOJHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, PpEeaKkIuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBasi OIS XMUMHUYECKOIO
AIIEMEHTA B COEAMHEHUH, MAacCOBasl JI0JISl U MPOLEHTHAs: KOHLIEHTpaLUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHUECKasi CBSA3b, AIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs M HETOJIspHast
KOBAJICHTHAas  CBS3b, MOHHAS  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAIUINYECKass pemérka (aroMHas, WOHHAs, MeTaITMYecKasl,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHHOH, DJICKTPOJIUT M HEIJIEKTPOJIHT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKMH HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAaKUUH,  OKHCIUTEIb U
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBJCHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peaKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus

METAJIJIOB, CILIABBI
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OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXPAaHCHUS MAcCCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJISIDHAss ~ TeOopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
Bnangenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA H MAaTEPHAIIBI
(B TOM 4HCIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABHI,
HPOAYKTHl TEePEepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yriasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3iHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHEe MTPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IIPOIIECCOB Ha OPraHM3M YEIOBEKa U OKPYXKAIOUIYIO
HIPUPOJHYIO Cpeay

yYMEHUE HMHTErpupoBaTh XMMHUYECKHE 3HAHHMS CO 3HAHUSAMH JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMHM WMH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)
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YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MIPUMCHCHUU n YMCHHC

HCII0JIb30BaTh €€ JJI pCIICHUA y‘—Ie6HO—HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara U CHMBOJIMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJCHUs (HOpMYT HEOPraHWYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKUX  PEaKLUMi; OCHOBAMU  XHMHYECKOU
HomeHkatypbl (IUPAC u TpuBHanbHO)

VYMeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTa B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NMEPHOIOB, KU U KaTbIIHS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paJulyc aroma, 3JIeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuoguueckoit cucremMe (B MaJbIX NEpPUOAAX U TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XHUMUYECKHE JICMEHTBI

7.2 HEOpraHUYEeCKUE BEIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensiTh:

g1 BAJICHTHOCTh U CTETNEHb OKHCIICHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsl

' HOHA

g2 BHUJI XHMHMYECKOM CBA3M U THUN KPUCTAJUIMYECKOW CTPYKTYphl B

. COCIMHEHMIX

8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBUTEIH

9 YMeHne xapakTepru3oBaTh (U3MUECKHUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, amMmas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kaaud, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI

92 metaioB [-IIA rpynm, amromunus, menu (II), nunka, xeneza (II u

' III), okcunpr yraepona (I u IV), kpemuns (IV), azora u pochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHcTas, a30THasd,
dbocdopHas, yroipHass, KpeMHHEBAsI KHCJIOTA U UX COJIH)

9.3 IIPOTHO3MPOBaTh M  XapaKTepU30BaThb CBOMCTBA  BEUIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPAaBHEHUs PEaKLUH, B

10
TOM YHCIIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (Tpymm) HEOPraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PAcU&Thl):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUHU
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM Tra30B
114 [0 YpaBHEHHUSM XHMHUECKUX pPEaKIUHd W HaXOJUTh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WUJIU POYKTOB PEAKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  TOo3HaHUA  (HaOIIOleHue,
121 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yYECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; YyMEHHE CQPOpMYIHpOBaTh MpoOIeMy U
MPEAJIOKUTh YyTU €€ PelIeHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# ¥ J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu O€30MaCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMHU
B MOBCEHEBHOW KM3HU, TPAaBUIIaMH TTOBEJICHHS B LIETSAX COepEKEHUS
123 3J0pPOBbSl U OKPYXKAIOWIEW MNPUPOAHOM Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa >KHUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHSI W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hannyne nmpakTHyecKux HaBBIKOB TUTAHHUPOBAHUS M OCYIIECTBICHUS
CJHEAYIOIINX XUMUYECKUX IKCIEPUMEHTOB:
131 W3YYEHHE U OMHcaHue (U3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)PI3PILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUSMMU, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYYCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJel

pacTBOPEHHOIO BeleCTBa

IpUMEHEHHE WH/INKaTOPOB (;makmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONpPENETICHUS XapaKTepa Cpellbl B PacTBOPAX

KHCJIOT 1 menoqeﬁ

WCCIICZIOBAHUE U OMNHCAHUE CBONCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJlIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJIHOTO MeTajlla JpPyrdM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 IO TeMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ»; ((QHGKTpOJ'II/ITI/I‘leCKaSI
JUCCOILIN AL, «Bakgelme HEMETaIbl U HuX COCOAUHCHUA,

«Baxkneiiie MeTaljIbl U UX COSIUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKuii MOHHOrO OOMEHA; KauyeCTBEHHBbIC pPEaKIUd Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpoMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIlHs, aTFOMHHHUSI,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

14.2

NpEACTaBIATL PE3YJIIbTATBl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6JIIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUAMH H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMHPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEILIECTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

Yucteie BemecTBa 1 cMecu. CriocoObl pa3jiesieHus cMecei

1.2

1.3

ATOoMBI U MOJICKYJIBI. Xumudeckue daeMEHTHl. CHMBOJIBI  XUMHYECKUX
3JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.
XuMuueckas (bopMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTerneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHAs Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHUU

1.5

1.6

KonmaectBo BemecTBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
B3anmocBs3b KOJIMYeCTBa, MACChl U YHCIIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ou3nyecKkue U XUMUYECKUE SBJICHUSA. XHUMHUYECKas peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHUs1 MAaCChl BEHIECTB. XUMUYECKUE YPABHEHUS

[lepnonnueckuii 3akoH u lleprognueckas cucreMa XUMUYECKHUX 3IIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XMMUYECKHUX 3JIeMeHTOB J[.11.
Menneneesa. Ilepuoast u rpymnmnbsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEPA,

HOMCPOB II€pHUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
JJIEKTPOHHBIX ~ 000JI04eK aTOMOB TMepBbIX 20 XMMHUYECKHX 3JEMEHTOB

[Tepnonnueckoii cucremst .M. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJICMCHTOB NIEPBBIX TpéX
NnepruoaoB, KaJlvd, KaJIbIUA (pa;u/lyca aTOMOB, J3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOﬁCTB) n #ux COGHI/IHeHI/Iﬁ B
COOTBCTCTBHH C IIOJJOXXCHHEM DJJICMCHTOB B Hepno,unqecxoﬁ CUCTEME H

CTPOCHUEM UX aTOMOB

3.1

Crpoenue BelecTBa
Xumuyeckasi cBsizb. KoBaneHTHass (TONsipHasT M HEMOJSpHas)  CBA3b.
SJ'IGKTpOOTpI/IHaTeHBHOCTB XUMHUYCCKUX JJICMCHTOB. Hounnasn CBS3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEHIETKHM U BHUIA

XAMHUYECKOU CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uxX COCAUMHECHUA

Knaccugpukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yrolye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KUCIOpOACOAepKale ¢ OeCKUCIOpOJIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, hochopa, yriepoia, KpeMHUsI

4.3

4.4

duznyeckrie W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHUA,
HaTpu:A, Kajiusd, Marovusd U KaJlbOWsdA, aJIOMHUHUA, JKCIIC3a. SHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTalJI0B

duszndyeckrue U XMMHYECKHE CBOMCTBA BOAOPOIHBIX COC,I[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKCcHIOB HemeramioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, IV), xpemuus(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MeTtamwioB [A-IIIA rpymn, muska, mequ(ll) u
xeneza(ll, III). [TonyyeHne okcua0B METAIIOB

XUMHUECKHE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
THAPOKCUIOB  aJIOMUHUS, JKene3za, UuHKa). [lomyueHme ocHoOBaHui U
aM(pOTEPHBIX THIAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEpOBOIOPOAHOIM,
CEpHHUCTOM, CepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroiapbHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.
[lonyuenue kucnor

OO6ume xumMuyeckre cBoiicTBa cpeanux coineil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacnio3dHaBaHUC BOIOpOJd, KHCIOpOJd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1abopaTopuu

4.11

[ToryueHne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01ue

CHOCOOBI OJTYYSHUS METAJUIOB




4.12

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakuuid Mo pa3InyHbIM IMPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLIMU BELIECTB, IO TemIoBoMy 3¢¢ekrty, Mo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUUECKUX DJIEMECHTOB

5.2

5.3

54

5.5

TennoBoil 3¢ heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUA. DK30-

U SHJIOTEPMUYECKHE peakuu. TepMOXUMHUECKUE YPAaBHEHMS
OKUCIUTEIBHOBOCCTAHOBUTENbHbIE peakui. OKHUCIUTEIN U BOCCTAaHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBICHHMSA.  JJCKTPOHHBIA  OajaHc
OKHMCIIUTEIbHOBOCCTAHOBUTEIIBHOM peakuuu

Teopust nekTpoauTUYECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHI U
HE3JIEKTPOJIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAINN
Peakuuu moHHOro oO6meHa. YcClOBHsI MPOTEKAHUS PEAaKUUH MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCIIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ NmoMoupb MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKalIIew cpeabl  (KUCIOTHBIC — JOXK[IH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeIOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumum B
pEeLIEHUH HKOJOIMYECKHX MpolsieM. YcCuieHHe MapHUKOBOro »(dekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposa, KpeMHHUSI U UX COETMHEHUH B
ObITy, MENWLIMHE, TMPOMBIIIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeHeHue
METaJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAIOMHUHHNA, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coeAnHeHul. [ToHsTHe 0 KOppo3un MeTanioB, OCHOBHbBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[IpupogHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOJIHBIA Tra3, He(PTH),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY W MPOMBIIIJIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OpPraHrnvdcCKruX BCEIIECTBAX KaK O COCAMHCHUAX
yriepoaa (MCTaH, 9TaH, 9THUJICH, AallCTUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICHOTa).
IToHATHE 0 OMOIOTMYECKHU BasKHBIX BCHICCTBAX: KHpaX, 6em<ax, Yrj€eBoaax — U Uux

PO B )KMU3HU YCIIOBCKA




PacuéTnr:

7.1 1o popmyrIaM XUMUYIECKIX COCTMHEHUI
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPaBHCHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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