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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepanbHONM paboyell mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpEeIyCMaTpUBAET pACIpEAeNICHHEe €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainu TpeOOBaHHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHUWE XUMHUHM CIY>KUT OCHOBOM It (OPMUPOBAHHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupOBaHUSI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJlanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpPE/IETIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OpraHWYECKON XUMUHU.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl [0 MPUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (QYHKIUU OOBSICHEHHS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kimacey.

[lpy w3yueHWH XUMHH TPOUCXOAUT (opMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B
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OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHHH B Y4YEOHO-IO3HABATENIbHOW M  y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOyyaromuxcss K CaMOCTOSITEIbHOM IMO3HABATEIbHOM JESATEIbHOCTH, HAay4YHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKPYKAIOLEro MHpA, MCHOJIb3Ys 3HAHUS W OINBIT, NOJYYEHHBIE NP W3YYCHUHU
XUMUH, TPUMEHATh HMX MPU PEIICHUH MNpoOJeM B IMOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0OydYalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecOo00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JEATEIbHOCTH B LENAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo¢uis U HaNpaBJI€HHOCTU JajbHEHIIero
oOyJeHus.

OO1iee 4YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3faeIeHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemlecTB. (OTHOCHTENbHAsh aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MonsipHas Macca. B3anMocBs3b KOJIMYECTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYAOHU, MpaBWIaMHu pabOThl B Jab0opaTopuu u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (IUIaBI€HUWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUSl BOJABI) U XMMHUYECKHX (TOpEHHE CBEYH, MPOKAIMBAHWE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
ONKCaHUE MPU3HAKOB NMPOTEKAHUS XUMUYECKUX peakuuil (pas3iiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHe T'MIPOKCUAA
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosu meau (II),
U3y4eHUE CIOCOOOB Pa3JEJICHHUs] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
COiMM, HaONIOJGHWE W  ONHMCAHWE  PE3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sIeMeHT U mpocToe
BenlecTBo. HaxoxxnaeHwe kuciaopoga B Opupone, (PU3MUECKHE U XUMHYECKHE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenne xucmopoma. CrocoObI
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MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TernoBoit 3h(dEKT XUMHUUYECKOW pPEakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHME CBOICTBA, MPUMEHEHHE, CIIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J11 BEIIECTBAa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromiye  (OCHOBHBIC, KHCJIOTHbIE, aM(oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHui. PU3MYECKHE U XUMUYECKHE CBOMCTBa
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKUE U XUMHYECKHE CBOICTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE U H3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HAKOMJIEHME C oOpa3uaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, PAClNO3HABAHME W HU3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMojelcTBUe Bojopoaa ¢ okcujgoMm meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3MYHOW PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3AUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpUAIIOB),
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UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiictBus oxcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
IPYNIax CXOJIHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIETOYHO3EMENIbHbIE METaJlIbL,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJBL.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepronnueckoii cucrembl xumuueckux niemeHToB JI. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSI3b.

Crenenb  okucieHusi.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponecchbl OkucIeHns U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LMHKA C pPAacTBOPAMM KHUCJIOT M UIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanmss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHUSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHS,
3aKOH, AaHaJlu3, CHUHTE3, KilacCU(UKAIMA, MEPUOJUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NYECKUE BETUYHMHBI, SAMHHIIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIe.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM »JJIeMEHTOB B Ilepmoamyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIAaTypa HEOPraHMYECKHX BELIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMJIOBOMY 3(QeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [[oHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEaKLUU. CocraBineHue  ypaBHEHUI
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OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3IMYHBIMU BUJAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHUII W colei B CBETe TPEACTABICHUNH 00 DIEKTPOIUTHUIECCKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xJopuaa HaTpus), UCCIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHWs  peakuuid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3iioKEeHUs, COCIMHEHUs), PacllO3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUU HA HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBbHBIX 33]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka 3memMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOeHue, (U3NUECKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHOCO0a MOJIYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEaKIUs Ha
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cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TPUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPACHUSI.

OOmas xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMHUYECKHUE CBOMCTBA, MOJyuyeHue u npuMeHeHue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT W CHeIU(UUYECKHeE).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu gocdopa, puzUUecCKue M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCJICHUS.  YTIEpoid,  aJIOTPOIIHbIC
Moau(dUKALIUKM, pacCIpOCTpaHEHWEe B NpUpoje, (U3NYECKHE U XUMHUYECKHUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
dbu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYEHUE U TMPUMEHEHHUE. DKOJIOTUYECKHE TPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
NMoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHITUS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yrojib, NPHUPOAHBIA Tra3, He)Tb),
MPOJYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
poau B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TOJYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemaust (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxkHeline cTpouTeIbHbIE MaTepHabl: KepaMHUKa,

10



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 06€30macHOrO MCIOJIb30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMN HA XJIOPUI-MOHBI U HAOIIOACHUE TIPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl W €€  COeAUHEHUSMH  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBI, HM3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdart-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHHS U (pocdaT-uoH U U3ydeHHe MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aJCOPOIIMU  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclOo3HABAHUE U U3YUYECHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3yYE€HHE TNPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMJIEHHUE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTa/ibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nojiokeHuss B llepuogmueckon cucreme xumuueckux snemeHtoB [, .
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTraymndeckasi CBsi3b U
METAJJIMYECKasl  KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpspKeHU MeTaiioB. u3nueckue U XUMUUYECKHE CBOMCTBA MeTaiioB. OO0uue
crocoObl TosydeHuss MeTauioB. [loHSTHE O KOppO3UM METaJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemeHToB . 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAaXOXKJIECHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1
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TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXoXJeHue B npupoze. Gusnveckue 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanpuuda. Baxueiimve coenvHeHHs Kaiablus (OKCUZ, THUAPOKCHI, COJH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHUYECKHUE CBOICTBa amtoMuHUsA. AMGOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepnoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcH b, rTuApoKCcHabl U conu xenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJblUsl M HATpus C BOJOM (BO3MOYKHO HCIOJIb30BAaHUE BUICOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIE3a B KHUCIOPOIE
(BO3MOXXHO  HCIIOJB30BAaHWE  BHUJIEOMATEPUAIOB), IPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIM Ha MOHBI: MAarHusi, KaJbLMs, aJlOMHUHHUS, LIUHKA, Keye3a
(IT) u xeneza (III), meau (1), HaOarOAEHUE M OMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTOMUHUS
Y TUIPOKCHJIA IMHKA, pEHIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme «Baxuenmme
METaJUIbl U UX COCAUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM XWU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUECKOE 3arps3HeHHE OKpyKarolehd cpenbl (MpeaenabHas AOMyCTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemnmnuie ceasu
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Peanuszanus MeXnpeIMETHBIX CBS3€d IMPU M3YYEHHMM XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, JJICKTPUUYECKHUI 3apsii, MTPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENo, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMaeMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

13



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

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHIUCKUMHU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl ~ OTPaXalOT  T[OTOBHOCTh  OOYYalOLIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS:

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M TMPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIporlecce ITOM y4eOHOU NesATeIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE W XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU
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JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U yYPOBHSA OOY4YEHUS B
JaJIbHEHIIIEM;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBb:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBaXKEHHUE K TPYLy M pe3yibTaTaM TPYAOBON HEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGHECCUOHANIBHON CPEJIE;

6) 3K0J10rH4eCKOro0 BOCIIMTAHMS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKU3HU Ha 3emJie, OCHOBE €€ CYIIEeCTBOBAHMUSI, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOKAIOIIUX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJNbTYpbl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M MyTell UX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUS OOIEHAy4YHBIE TIOHATHUS (3aKOH, Teopwus,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
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HAay4YHOM KapTHUHE MHUpA, U YHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS 1711 OOBSICHEHUS OTICTbHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIIEJACTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUUYECKUW 3HaK (CHUMBOJ 3JJIEMEHTa), XUMUueckas (opMyna M ypaBHEHHUE
XUMUYECKON PEAKIIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble uccienoBarTelbcKne 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIApHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;
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YMEHME NMPUMEHATh PA3IMYHbIE METOJbl M 3allpOChl MPU IOUCKE U OTOOpE
MHPOpPMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUIsl BBIOJIHEHUS
y4€OHBIX U MO3HABATEJIBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMANIbHYIO (POpMY MpecTaBiIeHUsT HHPOPMALUK U
WUTIOCTPUPOBATh pEIIaeMble 3alaydl HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKaroIled HPHUPOIHOM
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyumiecTBy  oOCykJaeMoill  TeMbl, (OpPMYyJIUPOBATH  CBOM  IPEAJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMb», KOOpAUHAIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JIEWCTBUWA TPU BBINOJHEHUHM 33JaHUM C Y4ETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI

17



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JEATEIBHOCTH MO  TMOJYYEHUI0O HOBOIO 3HaHWs, €ro HHTEpIpETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

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

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHWYECKHX IOHSATHI: aTOM, MOJEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOM 3(P(EKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(mpolLieHTHAas! KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbici Ilepuonnueckoro 3akona J[I. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymnma)», Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnune «llepuomuueckass cucteMa XumMudeckux »dyemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO »3JIEMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Y4YCHUSI CBOWMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYIOM W
7a00paTOpHBIM  O00OpYJOBaHMEM, a TakXKe IpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO BEILIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K koHiy oOyueHus B 9 kiacce npeaMeTHble pe3ysIbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

pacKpbIBaTh CMBICJ OCHOBHBIX XWUMHMUYECKHMX NOHATHWA: XHWMHYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBSA3b, TEIJIOBOU 3P (DeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE pPEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeAeabHO AOMyCTUMAas
koHueHtpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XMMUYECKON (opMylie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIKCHIBATh W XapaKTepu30BaTh
Tabnuunyio (opmy Ilepuoanueckoil cuCTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» W «mobouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOCHHMSI aTOMOB  XMMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpeiesieHie WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npezenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYAaCTBYIOLIMX B pEaKUUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTAaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIUA MOHHOTO
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oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEAKIIHH,

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  OOOpYJIOBAaHMEM, a TakKe IMpaBWa OOpaIlEHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uoauI-, KapOoHart-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON NEATCIHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJMI0ICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHbIM U
MBICJICHHBIN).

21



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
) Bonopon. Ilonstue o kucinorax g 1 bu6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubnuotexa [JOK

’ HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnuoteka LIOK

3.1 7
XHUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
X €CKasl CBA3b.
39 OEMWI :HOBH b 2 5 bubnuoreka LIOK
' e https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasnexy 15 https://m.edsoo.ru/7f41837¢
P ) bu6mmoreka [IOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 67 5

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 | bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa LIOK
) PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTepuCTUKa XUMHIECKIX Bt oK
24 aneMeHToB IVA-rpynmnsl. Yriepon u 8 1 2 nomorexa L

I(peMHI/Iﬁ 1 UX COCIUMHCHU A
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazgeny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmwme cBoidcTEa MeTaNLIOB 4 https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 1 hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerecTBa 1 MaTepualibl B )KHU3HH YEJIOBEKA 4 bubnmorexa [IOK
' H P hitps://m.edsoo.ru/7f41a636
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 66 4
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| IIpenmer xumuu. Ponp XuMuu B KU3HU 1 bubnuorexa [JOK
yejoBeKa. Tera 1 BemecTsa 03.09.2025  https://m.edsoo.ru/ff0d210c
) IlonsaTtue o MeTo1aX MO3HAHHUS B | | bu6mmorexa [IOK
xuMud. BxogaHas koHTpoapHas padbora 05.09.2025  https://m.edsoo.ru/ff0d227¢
[TpakTiueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubnnoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM 10.09.2025  https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI | bubmuorexa [JOK
paszelieHusl cMecei 12.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 bubmorexa HOK
a N PHNEP 17.09.2025  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
6 ATOMBI 1 MOJICKYJTBI 1 bubmorexa HOK
Y 19.09.2025  https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU | bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 24.09.2025  https://m.edsoo.ru/ff0d2be8
8 IIpocTele u cnoxHBIE BELECTBa 1 bubmorexa HOK
P B 26.09.2025  https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubnmuotexa [JOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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01.10.2025 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BaieHTHOCTD bubmmorexa [TOK
Py 03.10.2025  https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKUX JIEMEHTOB
1 OTHOcCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 08.10.2025 = https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHUHU 10.10.2025 | https://m.edsoo.ru/ff0d350c¢
13 Konunuectso BemiectBa. MoJib. bubmuoreka [JOK
MougnsipHas macca 15.10.2025  https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XUMUYECKUE SBJICHUS. bubnuorexa [JOK
XuMuyeckas peakius 17.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NIPOTEKAHUS bubnnorexa [HOK
XUMHYECKHUX PEaKui 22.10.2025 @ https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS 24.10.2025  https://m.edsoo.ru/ff0d3b88
Brruucnenust kKoaudyecTBa, Macchl
17 BEILECTBA [10 YPABHEHUSIM XUMUYECKUX bubmorexa HOK
n N P 05.11.2025 | https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnms XuMruaeckux peakiuit
18 (coenMHEHUs, Pa3NOKECHUS bubmorexa HOK
P ’ 07.11.2025  https://m.edsoo.ru/ffOd334
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHukiIoneauct. O0o0IeHne bubmmorexa LIOK
’ . 12.11.2025 @ https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponbhas padora Nel no treme | bubnuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI 14.11.2025 | https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucinopon — sneMeHT u bubmorexa HOK
AYxa. PO 19.11.2025  https://m.edsoo.ru/ff0d448¢
npoctoe BeniecTBo. O30H
®duU3nYeCcKue U XMMUYECKUE CBOMCTBA
22 KUCI0poa (peakimu OKUCICHUS bubmotexa [OK
P P ’ 21.11.2025  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MOoTy4YeHUsT KUCJIOPO/ia B
23 J1a00paTOPUH M IPOMBIIIIJICHHOCTH bubmorexa LHOK
PATOP P ' 26.11.2025  https://m.edsoo.rw/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHSITHE O bubnnoreka [JOK
TEPMOXUMHYECKOM YPaBHEHUU, DK30- 28.11.2025 | https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEAKIIUSIX
TormumBo (HedTh, yroiab U METaH).
25 3ar }ISHeI-EI/qu];OS . a, CIIOCOOBI zzro bubmorera [JOK
P YL 03.12.2025  https://m.edsoo.ru/fl0ddcda
MpeA0TBpPALIEHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «Ilonmydenne u coOupaHue KUCIopoaa bubmorexa HOK
7 N P PO, 05.12.2025  https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBOMCTB)
7 Bonopon — anemeHT u nipocroe bubnuoreka [IOK
BelecTBo. HaxoxxaeHnue B npupoje 10.12.2025 | https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKre 1 XMMUYECKHue CBOMCTRA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopona 12.12.2025  https://m.edsoo.ru/ff0d4dd0
29 ITonsaTHe 0 KMCITOTaxX U COJISIX bubmorexa HOK
17.12.2025  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnmoreka [JOK
nabopaTopun 19.12.2025  https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas pabora Ne 4 mo Teme bubnmnoreka [JOK
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«[lonydyenne u cobupanue BOAOPOA, 24.12.2025  https://m.edsoo.ru/ff0d442
M3y4YEHHE €r0 CBOMCTBY
10 MonsipHblii 00bEM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo 26.12.2025 |  https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA
33 BellleCTBa ra3a I10 €ro H3BECTHOM bubmmorexa [IOK
0 .. Y 14.01.2026 @ https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brrunciaenust 00,6M0B ra30B O
34 ABHEHUIO PeaKIIMU Ha OCHOBE 3aKOHA bubmmorera [TOK
P . peartt N 16.01.2026 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
35 Ddu3nvecKue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIBI 21.01.2026  https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
WHJIUKAaTOpax 23.01.2026  https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceleHHbie
37 n HIG[:HaCLIpeHHBIE aCTBOPEI B bubmmorera [TOK
ILI P pEL- 28.01.2026 | https://m.edsoo.ru/ff0d5b40
MaccoBas 1015 BElIeCTBa B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubnuoteka [JOK
onpencnEéHHON MacCOBOU J10EN 30.01.2026  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTpoasHnas padora Ne2 no teme | bubnnorexka [JOK
«Kucnopoa. Bonopon. Boga» 04.02.2026 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KIacCupUKAIIUS, bubnmoreka [JOK
HOMEHKJIaTypa 06.02.2026 = https://m.edsoo.ru/ff0d664e
IlonyueHne u XUMHUYECKHUE CBOMCTBA
41 KI/IClec:{THLIX OCHOBHBIX U aM()OTEPHBIX bubmmorera [IOK
’ P 11.02.2026 = https://m.edsoo.ru/ff0d664e

OKCHJIOB
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4 OcHoBaHusI: cOCTaB, Kiaccuduxams, bubnmoreka [JOK
HOMEHKJIaTypa 13.02.2026 = https://m.edsoo.ru/ff0d67ca
43 [TonyueHne u XuMU4YECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUU 18.02.2026  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bubnmoreka [JOK
HOMEHKJIaTypa 20.02.2026  https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnne u XuMHUYeECKUE CBOWCTBA bubmumoreka [IOK
KHCJIOT 25.02.2026 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéBII) oI )eHm{ XI/IMI/I‘IZEKI/IC bubmorexa HOK
. 7 ’ 27.02.2026  https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX 04.03.2026  https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnorexka [JOK
HEOPraHUYECKUX COCIUHEHUN 06.03.2026  https://m.edsoo.ru/00ad9a50
49 O06o01eHre U cucTeMaTru3aIus bubnuoteka [JOK
3HAHUM 11.03.2026  https://m.edsoo.ru/00ad9cb2
KonTponsHnas padora Ne3 no teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX 1 bubmorexa HOK
on P 13.03.2026 | https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbIe MOMBITKU KIACCHPUKAITUU
51 XUMUYECKUX AieMeHTOB. [loHsaTue o bubmmorexa [TOK
' 18.03.2026  https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
52 [Iepuoanueckast cucteMa XUMHUYECKUX bubmmorexa [OK
P 20.03.2026 | https://m.edsoo.ru/00ada52¢

anemenToB 1. . Menneneepa
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bubmuoreka [JOK

53 HlepHozpt, rpymILl, MOArpYIIbI 25.03.2026  https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [HOK
anep. N3oTomsl 27.03.2026 | https://m.edsoo.ru/00ada342
CtpoeHune IeKTPOHHBIX 000JI0UeK
55 aToMOB 3JieMeHTOB [leproanueckoit Bubmaorexa ITOK
08.04.2026 | https://m.edsoo.ru/00adabbe
cuctemsl J1. 1. Menzaeneera
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. 10.04.2026 @ https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3akoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. . W. bubnuorexa [JOK
MeHneneeB — y4€HbId, IEAAror u 15.04.2026 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
Kontponbnas padota No4 o teme
58 «CTtpoenne aroma. XuMUUIecKast | bubnuoteka [JOK
cBs3b» / Beepoccuiickas mpoBepodHas 17.04.2026  https://m.edsoo.ru/00adb486
pabota
59 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnunorexa [JOK
XUMHYECKHUX IJIEMEHTOB 22.04.2026 = https://m.edsoo.ru/00adaab8
60 HNonnas xumnueckas CBsI3b bubmorexa HOK
24.04.2026  https://m.edsoo.ru/00adac34
61 KoBanenTHast nonsipHast XuMu4ecKas bubnnoreka [JOK
CBSI3b 29.04.2026  https://m.edsoo.ru/00adaab8
6 KoBasieHTHast HETOsIpHAS XUMHYECKast bubnmoreka [JOK
CBSI3b 06.05.2026 | https://m.edsoo.ru/00adaab8
63 CreneHb OKUCTIECHUS bubmuorexa [JOK
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08.05.2026 | https://m.edsoo.ru/00adae28
64 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC | bubmuorexa [JOK
peakuuu 13.05.2026  https://m.edso00.ru/00adb076
65 OKUCIUTENU U BOCCTAHOBUTEIIU 1 bubmorexa HOK
15.05.2026  https://m.edsoo.ru/00adb076
66 Wrorosas KoHTpoJBbHAS paboTa 1 1 20.05.2026
PesepBuslit ypok. O60011eHNE U
67 CHUCTEMaTH3alMs 3HAHUH 110 TeMe | bubmuoreka [JOK
«CTtpoenne aromMa. XuMUUIeCKast 22.05.2026 | https://m.edsoo.ru/00ad9cb2
CBSI3bY»
OBILIEE KOJIMYECTBO YACOB I10 67 6

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

[Tepuonuueckuii 3aK0OH.

| [Tepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 3eMeHTOB J[. U. 01.09.2025  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKHUX 3JICMEHTOB 1 bubmmorexa [TOK

. 03.09.2025 |  https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnorexa [HOK
HEOpPraHWYeCKUX BEIECTB 08.09.2025  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBS3U U THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK 10.09.2025  https://m.edsoo.ru/00adbac6

5 B 0 1 1

XOJIHasl KOHTPOJIbHAs padoTa 15.09.2025

6 Krnaccudukanus XuMruueckux | bubnnoreka [JOK
peaKuunii o pa3IMYHbIM IPU3HAKAM 17.09.2025  https://m.edsoo.ru/00adbeb0
[IonsATHE O CKOPOCTH XMMHYECKOU

7 eakuu. [ToHSITHE O TOMOTE€HHBIX U 1 bubmorexa HOK
peaKitn. 22.09.2025  https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[lonsiTHE 0 XUMHUECKOM

g paBHOBecHH. PaKTOPBI, BIUAIOLINE | bubnuoreka [IOK
Ha CKOPOCTh XUMUYECKON PEAKIIUH 1 24.09.2025  https://m.edsoo.ru/00adc28¢c

ITOJIOKECHHUEC XUMHUYCCKOI'O
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paBHOBECHs

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

xJiopa

34

9
peakuuu 29.09.2025  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
A HHatH. 01.10.2025 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMonurle ypaBHEHUS pEAKIIUN Bubmorexa IOK
P peaxt 06.10.2025 @ https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE NMPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON 08.10.2025  https://m.edsoo.ru/00add5d8
IUCCOLINAIINT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 Bubmorexa ITOK
bedt . 13.10.2025 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAIUH
14 IlonsTue o rmapoanse cojei bubmorexa LHOK
AP 15.10.2025 | https://m.edsoo.ru/00add9d4
[IpakTnueckas padora Ne 1.
15 «Penrenne skcriepuMeHTAILHEIX bubmorexa LOK
p 20.10.2025  https://m.edsoo.ru/00addbfa
3a1auy»
KonTponbnas padora Ne2 o teme
16 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS 1 Bubmorexa ITOK
p A THATI. 22.10.2025  https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
17 O0600611eHre U cucTeMaTH3alus bubnmoreka [JOK
3HAHUH 05.11.2025 | https://m.edsoo.ru/00addd12
OO01ast XapakTeEPUCTHKA TaJIOT€HOB.
18 XI/III\JdlI/I‘{eCKI:/Ie CBzﬁCTBa Ha IpumMepe bubmmorexa LHOK
p P 10.11.2025  https://m.edsoo.ru/00addfe2
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XinopoBogopoa. ColisiHast KUCIOTA,

19 XMMHYECKHUE CBOMCTBA, MOJyYCHUE bubmmorexa [IOK
’ i ’ 12.11.2025  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «ITomyueHue CoNsTHOM KUCTOTHI bubmorexa HOK
e . . ’ 17.11.2025  https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHeHUsIM
21 XMMHYECKUX PEAKIUH, €CIIU OJUH U3 bubmorexa HOK
PEAIIIL, A 19.11.2025  https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO61as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnel 24.11.2025  https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
” Haxoxnenue cepbl 1 €€ coeTuHeHU N bu6mmorexa [IOK
B MpUpoJie. XUMUYECKHE CBOMCTBA 26.11.2025 | https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBoopo/1, CTpOeHHUE, bubnuoteka [JOK
(dbu3MYecKre U XUMHUYECKHUE CBONCTBRA 01.12.2025  https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nuecKkrue 1 XuMHYECKHe bubmmorexa [TOK
. 03.12.2025  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHNE
XUMHUYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMUYECKOE 3arpsi3HEHUE 08.12.2025  https://m.edsoo.ru/00adec8a
OKpY>KarloIleH cpelibl COETMHEHUSIMH
CephI
7 Brruucnenne MaccoBoi 1071 BbIXO/a bubmuorexa [JOK
MPOAYKTa PEAKLUU 10.12.2025  https://m.edsoo.ru/00adec8a
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OOm1ast XxapaKTEpUCTHKA SJIEMEHTOB
VA-rpynmsl. A3or,

bubmuoreka [JOK

28
pacrnpocTpaHeHHE B IIPUPOJIE, 15.12.2025 = https://m.edsoo.ru/00adeeat
¢bu3nyeckrue 1 XuMHUYeCcKre CBOMCTBA
AMMHaK, ero Gpu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJyYCHUE U bubmorexa HOK

> HOIVH 17.12.2025  https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «Ilonydyenne aMmmmuaka, u3yueHue ero bubmmorexa [IOK
. i » 13YH 22.12.2025  https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ GU3nIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA 24.12.2025 | https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KaUeCTBE MUHEPATbHBIX

32 noOpeHnid. XMMHYECKOe bubmorexa LHOK
YAOBPEHIIL. 3 29.12.2025  https//m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
COEIMHEHMSIMU a30Ta
®ocdop. Oxeun pochopa (V) u

33 (pocg)o pHaH I(I/ICJ'I((I))Ta (b(blfm(qe)cxne u bubmorera [JOK

P . 12.01.2026  https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
Hcnonbs3oBanue pocdaTos B

34 KaueCcTBe MUHEPATLHBIX YA0OpEHUM. bubnuotexa [JOK
3arpsi3HEeHUE TPUPOTHON CPEAbI 14.01.2026  https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEeHNE B

35 pu I(:ﬂe g)mnl:leciie 1 XUMUYECKHE bubmorexa HOK

P P ’ 19.01.2026 | https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcunsl yriaepona, ux (pusnveckue u bubnmnoreka [JOK
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XHMHYECKHE CBOMCTBA. 21.01.2026  https://m.edsoo.ru/00adfebe
DKOJIOTHYECKUE TTPOOIIEMBI,
CBs3aHHBIC ¢ OKcHIoM yrieponaa (IV)
37 VYronbHast KUCI0Ta U €€ Con bubmmorexa [OK
26.01.2026 | https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme

38 "[lony4yeHue yriieKuciaoro rasa. bubnunoreka [HOK
KavecTBeHHast peakius Ha KapOOHAT- 28.01.2026  https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCKHUX BEIIECTBAX KaK O bubmorexa HOK
02.02.2026 | https://m.edsoo.ru/00ac054¢
COEIMHEHUSX yriepo/ia
40 Kpemuuii u ero coequHeHus bubmmorexa LHOK
04.02.2026  https://m.edsoo.ru/00ae080a
[IpaxTnueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoteka [JOK
«BakHeWIme HeMeTaJuTbl U UX 09.02.2026 = https://m.edsoo.ru/00ae0bf2
COEJIMHEHU S
KonTponbnas padora Ne3 no teme

42 «BaxkHeuIme HeMeTaJluTbl U UX 1 bubmorexa HOK

11.02.2026  https://m.edsoo.ru/00ae0e18
COCJIUHECHHU S
OO61mas xapakTepruCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merammnaeckas CBsI3b U bubmuorexa [JOK
METAJUINYECKas] KPUCTAITAYECKAS 16.02.2026 | https://m.edsoo.ru/00ael03e
pemérka. Pu3n4YecKre CBOMCTBA
METaJIJIOB

44 XUMUYECKHE CBOMCTBA METAIIIIOB. bubmuorexa [JOK
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DNEKTPOXUMHUYECKUN P 18.02.2026 | https://m.edsoo.ru/00ael 156
HaIpsDKEHUH METaJlIOB
OO6u1re crnocoObI MOTyYSHHS
MmetaiuioB. CriaBel. Beraucienus no
45 aBHEHHUSIM XUMUYECKUX PEaAKIUU Bubmorexa ITOK
P P ’ 25.02.2026 | https://m.edsoo.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
puMecH
46 IToHsATHE O KOPPO3NHU METAIIJIOB bubmnorexa LIOK
PP 02.03.2026 | https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
47
[Hesnotmere MeTas: 04.03.2026  https://m.edsoo.ru/00aec14b2
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJTus 11.03.2026 @ https://m.edsoo.ru/00ac14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIMA ¥ Maroui 16.03.2026 = https://m.edsoo.ru/00aecl5e8
50 Baxneiinie coeiMHEHUS KaJlbITUs bubmmorera [TOK
s t 18.03.2026 | https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATHU3aIUs
3HAHUHI 23.03.2026
5 JKEcTKOoCTh BOJBI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHECHUS 25.03.2026 | https://m.edsoo.ru/00ae1886
[TpakTruyeckas pabora Ne 6 o Teme
53 "XEécTKoCTh BOABLI U METOMBI €€ bubmmorera [TOK
" 8 8 06.04.2026  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 AmomMunni 8.04.2026
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuorexa [IOK
TUIPOKCHIA 13.04.2026 | https://m.edsoo.ru/00aelc64
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bubmuoreka [JOK
36 Keneso ! 15.04.2026 | https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU XKeye3a | bubnunoreka [HOK
(1) u xxene3a (I1I) 20.04.2026 | https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTEMATH3aLIHS |
3HaHUHI 22.04.2026
[TpakTudeckas pabora Ne 7. Pemenue
59 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 1 bubnuorexa [JOK
«BaxxHenmne MeTajbl U UX 27.04.2026  https://m.edsoo.ru/00ae3de8
COCAUHCHHMS
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 pEearcHTOB JIaH B U30BITKE WIIN 1 bu6mmorexa [IOK
COACPKUT mpuMecH. Beruncienus 29.04.2026 | https://m.edsoo.ru/00ael750
MaccOBOM JOJIH BBIX0JIa MPOAYKTA
peakuuu
61 O06o001meHre U CHCTEMaTH3aIIHS 1
3HaHUH 04.05.2026
62 WroroBas koHTpoJsibHas paboTa 1 1 6.05.2026
63 Bemectsa u maTepuansl B | bu6mmoreka [IOK
MOBCEIHEBHOH KU3HU UEI0BEKA 13.05.2026 | https://m.edsoo.ru/00ae3£50
64 XHUMUYECKOE 3arpsi3HEHUE | bubnuoteka [JOK
OKpY Karolen cpeabl 18.05.2026  https://m.edsoo.ru/00ae4270
55 oot npotren 2 20052026 L o0t
25.05.2026
OBIIEE KOJIMYECTBO YACOB I10 66 4

[NPOT'PAMME
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJHLHOM TIPOI'PAMMOBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

ITo Teme: ((HepBOHa‘laJILHBIe XUMHNYCCKUC ITOHATHA

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKUX TMOHSTHUN: aToM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILIECTBO, CJIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas [0Ji1 XUMHUYECKOTO
JJIEeMEHTa B COEAMHEHUH, MOJISIPHBIA 00BEM, XMMHUYECKAsl peakivs,
KIacCU(pUKalKMsi  PEaKIHil: peakuud  COCAMHEHUS,  PEaKIHH
pa3IOKEHUs, PEAaKIMW 3aMELICHHs, peakuuun oOMeHa, O3K30- |
SHJOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P(EeKT peakinu, pacTBOp,

MaccCoBas O0Jd BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUI U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

1.4

1.5

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBiI€HUsS (OpMyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICJ  3aKOHOB COXPAHEHUs MAacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOTO YYEHHs, 3aKOHa
ABoraapo

OTpEeNATh BaJEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX

COECTUHEHUIX

1.6

KJIaCCU(UIUPOBATh XMUMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B PEaKIIUH BELIECTB, 110 TEII0BOMY 3(PdeKTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB
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1.8

1.9

1.10

2.1

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAaHUE,  OKCIEPHUMEHT  (peajbHBId |
MBICJICHHBIN )

[To Teme: «BaxkHeine npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

paCKpeiBaTb CMBICII OCHOBHBIX XHMHYCCKHX TTOHSATHH: OKCH I,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

OnmpeACIIATh NPHUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJIaccy

COCIMHEHUH 1o Gopmyam

23

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

24

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMI

2.5

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

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSMH IO BBINOJHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pAaclO3HABAaHUIO PACTBOPOB IIEJIIOYEH U KHUCJIOT C IOMOIIBIO
WHAUKATOPOB (JakMyc, ¢heHondraaer, METUIOPAHXK U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOU peaKkinu

ITo Teme: «llepmogmueckuit 3akoH u Ilepuogmueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aTroma, aTOMHas OpOWTalb, paguyc aTroma,

XUMHUYCCKasd CBA3b, IIOJIApHAss W HCIOJIApHAas KOBAJICHTHAA CBA3b,
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ANEKTPOOTPULATEIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTCIICHb OKUCJIICHUA

3.2 KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI
OMKCHIBATh U XapaKTepu3oBaTh TaOnmuuHyto Gopmy llepuonnyeckoii
CHUCTEMbl XHMHYECKUX DJJIEMEHTOB: pa3jIMuyaTh TIOHATHUS «TJIaBHAs
33
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,
«MaJbIe» M «OOJIBIINE) IEPUOIBI
packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
Y JIEMOHCTPUPOBATh TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XMMHUYECKHUX DJJIEMEHTOB OT UX TnoJoXkeHuss B Ilepuoanueckoit
cucreme
COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble HMMEITCS B  TabmuIe
«Ileppoguueckass  cucrema  XuUMHYeckux  anementos  J[.M.
3.5 MenpeneeBa» ¢ 4YHMCIOBBIMU XapaKTEpUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsia s1apa, oOliee Yucio
AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)
16 ONpeneNiaTh  CTENEeHb  OKHCICHHA DIIEMEHTOB B  OWHApHBIX
' COEIMHEHUSIX
37 OTpeAeNsaTh BUJ XHUMHUYECKOH CBs3UM (KOBaJeHTHAass W HOHHAs) B
' HEOPraHMYECKUX COCAMHEHUIX
9 KUJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta

1

1.1

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKMX IIOHATUH: PpacTBOP,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JUCCOIHAIIMS,
peakIMy MOHHOrOo OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTENIb, OKHUCJIEHHE M BOCCTAHOBIIEHUE, AJUIOTPOIHS,

aM(l)OTCpHOCTB, XUMHUYCCKas CBA3b (KOBaJICHTHa}I, HOHHAasd,
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1.2

MeTaHHI/I‘-IeCKaH), KpucTaJlliIndeCKas pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb
XUMHYECKOM pC€aKuu

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H

MIPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKOM TUCCOLMAIIMN KUCIIOT,
nieyioueld M CcoJied, IMOJIHbIE M COKpAIIEHHbIE YpaBHEHHUS pEaKIIHi

WOHHOI0 OOMeHa

1.4

1.5

2.1

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI
MOCPEJICTBOM COCTaBJICHUS JICKTPOHHOTO OajaHca 3THX PEaKIHi
MPOBOJUTH PACUYETHI IO YPABHEHUIO XMMUYECKON peaKInu

ITo Temam: «HemeTayutel M WX coeguHEHUS» M «MeTaniabpl U WX
COECIUHCHMUSY

XapaKTEePU30BaTh (OMUCHIBATh) OOITUE U CIIeNU(PUISCKUE XUMUYECKHE
CBOIMCTBa MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIAs ONUCAHHUE

npuMepamMn MOJICKYJISIPDHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYROIIHX

XAMHYECKHUX PEaKIUi

2.2

23

24

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCMMOCTH OT UX CTPOCHHA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIOJHEHUIO
J'Ia60paTOpHI>IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/II-O

Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MNpoOBOAWUTL PC€aKOWM, MMOATBCPKIAIONINEC Ka4eCTBEHHBIA COCTaB
pa3’MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynasdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB

[To Teme: «XuMUs 1 OKpy’Karomas cpeiar

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

BCIICCTBA; KOPPO3Ud METAJIIIOB
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3.2

MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JACSITEIbHOCTH —
aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,
BBISIBICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — I U3y4CHUSA
CBOWCTB BEIECTB M XUMHUYECKHX PEAKINN; eCTeCTBEHHOHAYyYHbBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHUS

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

[TonsiTrie 0 MeToAax Mo3HaHUsl B XUMUU. YncThie BemecTBa U cmecH. Crocoobl

pa3aeneHus cmecen

1.3

1.4

ATOMBI W© MOJICKYIJIBI. Xumuueckue dyeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe M CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'IHpHOG Y4CHHUC

XuMuueckas (I)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHAYECKOT0 3JIEMEHTA

B COCIMHCHUUA

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBs3p KOJIMYECTBa,
Macchl M 4Wcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BeulecTB. Xumuueckue ypaBHenus. Kinaccudukanus

XUMHUYCCKUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C paBUIIaMU
pabotrel B Jjaboparopuu W TpuéMamMu OOpaileHuss ¢ JIabOpaTOPHBIM
0o0OpyJOBaHUEM, HU3yY€HHE U ONHUCaHME (U3UUYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IJIaBlieHHE BOCKa,
TasHHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJAEHCAIHUs BOJBI) U
XUMHYECKHX  (TOpeHHE CBEYd, MpOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aUMOJICIICTBHE MeJla € KHUCJIOTOW) SIBJICHUH, HaOMIONEHHE M ONHCAaHUE
NPU3HAKOB TPOTEKaHWS XHUMHUYECKHX peakuui (pa3jiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3auUMOJIEHCTBUE Kelle3a ¢ PaCTBOPOM

conu meau(Il), n3yuenue crnocoboB pazaeneHus: cMeceil (C mMOMOIIbI0 MarHUTa,
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2.1

2.2

23

¢wibTpOBaHMEe, BBHINAPUBAHKE, IUCTHIUIALUSA, Xpomarorpadus), NpoBeIeHUE
OYHCTKH TTOBAapEHHOW COJIM, HAOJIOICHHUE M OTMCAHNE PE3YIIbTAaTOB IPOBEACHHS
OIIBITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MAacChl, CO3IAaHUE MOJEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelime npecTaBUTeNIn HEOPraHMYECKUX BEIECTB

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT u mpocrtoe
BerecTBo. HaxokaeHue Kuciaopoja B Hpupoje, (GU3NYEeCKHe M XUMHYSCKUE
cBorictBa (peakumu ropenus). Oxcunbl. [Ipumenenue kucimopona. CrocoOb!
NOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUH U MPOMBIIUICHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

TernoBoit 3 dekT XUMUIECKON peakiuy, TEPMOXUMHUECKHUE YPAaBHEHHUSI, K30~
¥ DHJO0TEPMUYECKHE peaknu. TOIMBO: yroib U MeTaH. 3arpsa3HeHne BO3/1yXa,
yCHUJIEHUE MAapHUKOBOTO 3(pekTa, pa3pylieHrne 030HOBOTO CIIOs

Bonopon — anemeHT u mpocroe BemiectBo. HaxokaeHue Bomopona B MPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnore! 1 conn

24

MomnsipHblil 00bEM ra30B. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpEL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTD BEILECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOJE U B KM3HM 4YenoBeka. Kpyrosopor
BO/ABI B TIpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coenuHeHunidt. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amMQoTepHble) U
HeconeoOpasyrone. HomeHknatypa okcunoB. Pusznyeckue M XHMHUYECKHE

CBOICTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHMM: WIENOYM U HEPacCTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBanui. du3nyeckue U XUMHUYECKHUE CBOHUCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

2.9

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

HOJIy‘ICHI/IC KHUCIIOT

Comu. Homenknarypa coneil. @u3znyeckue M XUMHUUYECKUE CBOMCTBA COJEH.
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ITonyuenue cosei

2.10

I'eneTnueckas CBSI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XVUMUYECKUH  3KCHEPUMEHT: KayeCTBEHHOE OIPEACICHUE  COACpKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHUE U H3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAaOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M IPEKpallleHUs] ropeHus (1moxapa), 03HaKOMIICHHE C
o0pa3llaMu OKCHJOB W OIMCaHME HUX CBOWCTB, TMONy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (rOpeHHe), B3auMOeicTBUE
Boziopoaa ¢ okcugoMm Menu(Il) (BO3MOXKHO HCTIOIB30BAHUE BUICOMATEPUATIOB),
HaOmrofieHne oO0pa3llioB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIAEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWCTBHE BOJbI C MeTaIaMU (HaTpUEM U KajbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEIEHUE pPaCcTBOPOB
KUCJIOT W IIEJOYEeH C IOMOIIBI0O HMHJIMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOAECHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojieiictBus okcuga meau(Il) ¢ pacTBopoM cepHOM KUCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I10JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOIO MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeimme Kiacchl HEOPraHUYECKHX

COEIMHEHUI»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

3.1

3.2

3.3

[lepBple TOMBITKA KIACCH(PUKAIMU XUMHUYCCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX SJEMEHTOB (IeJOYHbIe U IIEIOYHO3EMETbHbIE METalIbl,
rajJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amMdOoTepHBIC

OKCHUBI U TUAPOKCHUIBI

ITepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX ds1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEpUOHAS (hopMbI
Ilepuoguueckoit cucrtembl XuMuueckux anemeHTtoB [[.M. MeHnneneesa.
Ilepunonpl u rpynmsl. PU3NYECKHII CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpymiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomsl. 3HeKTp0HBI. CTpOCHI/IC
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DJIGKTPOHHBIX 000JI0YeK aTOMOB TMepBBIX 20 XHUMHUYECKHUX JIIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepUCTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKMX CBOWCTB MO TpyIIaM U MEpHOAaM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — yd€Hbld U

IPaKIaHUH

3.5

3.6

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULIATENHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KJIACC

XVUMUYECKUH JKCHEPUMEHT: H3Y4YeHHME O0OpaslloB BELIECTB METAUIOB H
HEMCTAJJIOB, BBaHMOHefICTBHG THUAPOKCHIA LHHUHKAa C pacCTBOpaMH KHCIOT U
11eJI04el, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakliuy pas3ioKeHUs, COCTUHEHMS])

Kona

1.1

1.2

1.3

IIpoBepsieMblii JJIEeMEHT COePKAHUSA

BemecTBo n xumunueckast peakuus. Ilopropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUsi MU MX
COCAMHEHHI B COOTBETCTBUU C IOJOKEHUEM 3JIeMEHTOB B llepuoanueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KpHUCTaNIMYECKUX
pPELIETOK, 3aBUCUMOCTb CBOVMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3JIMYHBIM  KJaccaM HEOPraHWYEeCKHX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccugukanus XMMUYeCKUX peakluii o pa3IMyHbIM MpU3HaKaM (10 YuCIy U

COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo
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W3MEHEHHIO CTEIICHEH OKMCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
110 Y4aCTHIO KaTanmaTopa). 9K30- u SHAOTEPMHUYCCKUEC pCaKiuu,

TEPMOXHUMHMUYECKHUE ypaBHEHU. [IoHATHE O CKOPOCTH XMMHUUYECKOU PEAKLINK

1.4

1.5

[Tonarue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pEaKUMU U TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCIIUTEIIbHO-BOCCTAHOBUTEbHBIX ~PEAKIMH C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOTO OajaHca

1.6

Teopust 2JIEKTPOIIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEDIEKTPOIUTHI.
Karuonsl, aHnoHbpl. MexaHu3M IUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun voHHOro o6MeHa. YcIoBUS HNPOTEKaHUS PeaKkLUi MOHHOrO OOMEHa,
IIOJIHBIE U COKpALEHHBbIE HOHHbIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojeil B cCBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha MOHBI. [[oHATHE O TUAPOIU3E COoJIeit

1.7

XVUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTHYECKHX
pPEmETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEUCTBUS pAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIPOBOJHOCTH  PACTBOPOB  BELIECTB,  Mpoliecca
JIMCCOIMALMN  KHUCJIOT, INeJoue U comeld  (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs pPeaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEIEHHUE Ira3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX pEaKIUN (TOpeHHE, peaKluu pPa3JIoKEHUs, COEIUHEHUs);
pacro3HaBaHHe HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a/1a4

Hemeramis! 1 ux COCINHECHUA

2.1

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucienus. CTpoeHne u (pu3nuecKrue CBONCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpE XJopa

(B3aHMOﬂCﬁCTBHC ¢ MCTajlslaMH, HEMCTallllaMu, IJ_IGJIO‘-IaMI/I). XHOpOBOI[OpOII.
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ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue
XJI0pa ¥ XJIOPOBOAOPOJAa Ha OPraHU3M uejoBeKka. BakHeilme XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIE

2.2

23

24

2.5

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue u ¢puznyecKue cBOKWCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIE MOIU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busnueckne W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, (pU3MUEeCKHe U XMMHUYECKHUE CBOICTBa
(o0mme Kak mpeAcTaBHTENS Kjacca KUCIOT M Crenupudeckue). XuMUIeCKIe
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn C€pHOI>'I KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. Haxoxnenue cepsl U €€ CoOeNMHEHUN B MpUpoJe. XUMUYECKOEe
3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSMHU Cepbl (KUCIOTHBIC JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO IpcaoTBpaliCHUA

OOmiasi xapakTepucThUka 31eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHbIC CTETICHH OKUCIICHHS. A30T, pacClipoOCTPaHEHHUE B TIPUPOJIE,
¢dbusznueckrue U XuMUYecKrne cBoiicTBa. Kpyrosopot azota B mpupojie. AMMHUAK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHHSA, UX (U3NYECKUEe U XHMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHS. A30THasg KUCJIOTA, €€ MOJIyYeHHUeE,
¢dbuznueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeICcTaBUTENsS Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHHil. XUMUYECKOe 3arps3HEHHE OKPYKarollen
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE TOXKIH, 3arPSI3HEHUE BO3/1yXa, MOYBBI

1 BOJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUecKre U XUMUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QuMUECKUEe U
XUMUYECKHUE CBOMCTBa, moiiydenue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAIbHBIX YI00peHHit

OO6mass xapaktepuctuka dyeMeHToB I[VA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKkTepHble CTENEHU OKHUCIEHHUS. YIVIepoJ, aJUIOTPOIHBIE
Moau(UKaAIMK, PAcpPOCTpaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Axacopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,

nux (I)I/I3I/I‘-ICCKI/IG n XHUMHYCCKHUC CBOﬁCTBa, JEeHCTBHE Ha >KUBEIC OpTaHHU3MBl,
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2.6

MOJTyYeHHEe M NMPUMEHEHHE. DKOJIOTHYecKre MpoOaeMbl, CBA3aHHbBIE C OKCHUIIOM
yriepona(IV); rumores3a rIo0aIbHOrO TMOTEIUICHHUS KIMMaTa;, MapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOMCTBa, MOJyYeHHE WM MpHMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
nonbl. Vcnonp3oBanne KapOOHATOB B OBITY, MEAWLMHE, MPOMBIIUICHHOCTH U

CEIIbCKOM XO3SICTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJICH, AalETUJICH, 3TAaHOJ, TJULEPUH, YKCYCHas
kuciora). MIX cocraB m xumuyeckoe crtpoeHue. [loHsTue o Ouojgornyecku
BOKHBIX BEILECTBAX: XKHUpax, OenIKax, YrJIeBoJax — M HUX POJH B KU3HU
yeloBeka. MarepuaiabHOE E€JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

2.7

2.8

Kpemunii, ero ¢usnyeckne # XHMHUYECKHE CBOWCTBA, MOJNY4YCHHE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuusi(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MMPOMBIIIEHHOCTU. BajkHel e cTpouTenbHble MaTepHAaIbl:
KepaMuKa, CTCKJIO, IIeMEHT, OeToH, jkene300eroH. I[Ipobiembl Ge30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHUAJIOB B HOBCCHH@BHOﬁ KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydyeHHuEe OOpa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHbI M HaONIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHI, OTpa)KarolIHe
¢u3nyecKkre U XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(ramoreHuI0B); O3HAKOMJIEHHE C O0pa3laMu cepbl M €€ COCIUHEHHSIMU
(BOBMOXXHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
o0yrJIIMBaHUs caxapa MoJi ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3Y4YeHHE XMMHMUYECKHUX CBOMICTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha cynb(ar-uoH UM HAOIMIOJCHHWE TMpu3HaKa ¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHANIOB), 0Opa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOyYeHHe, COONpaHne, paclo3HaBaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KauyeCTBEHHBIX peaklUuil Ha HOH
aMMOHHMA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMS,
B3alMOJEICTBUE KOHIIECHTPUPOBAHHOM a30THOM KUCJIOTBHI C MEABIO (BO3MOKHO

WCIIOJIb30BaHNUE BUJIEOMATEPHATIOB); HM3yUYE€HUE MOJIENe KpHUCTaUINYECKUX

51



peméTok anmaza, Trpadura, (QyuUIepeHa; O03HAKOMIIEHHE C IIPOIECcCOM
azcopOLMu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTHBOra3a; MOJy4YeHHE, cOOMpaHHe, PACMO3HABAHWE W H3YYEHUE CBOWCTB
YIJEKUCIOro rasa; IpOBeeHHWE KayeCTBEHHBIX peakluii Ha KapOoHaT- u
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX MPOTEKaHMs; O3HAKOMIIEHUE C
MPOJYKIMEeH CHIMKATHOM MHPOMBIIUIEHHOCTH; pPEUICHHE 3KCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAJIBI U UX COSTUHEHUS)

MeTtamisl ¥ uxX COCAUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxeHus B llepumoanueckoid cucreme XuMuueckux oanementoB J[.U.
MenpneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTauioB. MeTainyueckast CBsI3b U
METAUIMYECKass KpPUCTANIMYECKass peleTka. DJICKTPOXUMHUUYECKUUA  psia

HaIpsHKEHNUH METaJUIOB

3.2

33

duznyecknue U XMMUYECKUE CBOMCTBA MeTayuioB. O0Iue crocoObl MOTYy4EeHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U X TPUMEHEHUE B

6BITy U IIPOMBIINIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeHieneeBa; cTpoeHHE WX aTOMOB; HAaXOXJIEHUE B IPUPOJE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUJIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

3.4

IIlemoyHo3eMeNbHBICE ~ METAJJIbl MarHuid W KaJbI[Ui: TIOJIOKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB JI.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWEe B mnpupoje. PU3NYecKue U XUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeiimve coenvHeHus Kanblus (OKCUMA, THUIAPOKCHUI,

conu). KEcTKOoCTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoaeHue B mpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA
AJTFIOMUHUS

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3meMenToB JI. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pusndyeckue u
XUMHYECKHe CBOMCTBa jkene3a. Okcuiwl, THApPOKcHAbl U conu skene3a(ll) u

xene3a(Ill), mx coctas, CBOMCTBA U TTOTyUCHUE
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3.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METAIIJIOB U CILIABOB,
ux (u3nueckuMHU CBOMCTBAMHU; U3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHAIIOB); HMCCIIEIOBAHHE CBOWCTB >KECTKOM BOJIBI,
mpolecca TOpeHHs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJb30BaHHE
BHJIEOMATEPHAIIOB); MTPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIUN HA MOHBI
(Maramsi, Kanblus, amroMuHus, nuHKa, skeneza(ll) m sxemesa(Ill), memu(Il);
HaOIIIO/ICHNE U OMHMCAaHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMAaTEpHAJIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; PEIIEHUE HKCIIEPUMEHTAJIbHBIX 3aJa4 10 TeMe «BaxxHelme MeTauibl U

nX COCANHCHMU

XHMHS U OKpYyKarouas cpeaa

4.1

4.2

HoBble maTepuansl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE€  3arpsi3HEHHE
okpyxkatomein cpeast [1IK. Pons xumun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),

MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MIPOMBIIINIEHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTCepHraIoB (CTGKJIO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepUaIbl)
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IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJAbI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XUMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCETOJAaX IIO3HAHHUA, B TOM YHUCIIC OKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJIBb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSIX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HpPOQUIBHOIO MpeaMeTa

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 00Iero 00pa3oBaHus

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XUMWUYECKHUE TIOHATHSA: XUMHYECCKUH 3JIECMCHT, aTOM,
MOJIEKYJIa, BEHIECTBO, NIPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJJHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi U MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuys, peakuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas IO XMUMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJIS U MPOLEHTHAs KOHUEHTpaIUs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HCKTpOHHLII>i cjon aTroMa, aTOMHas
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opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIApHAS
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaLIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, MOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTQHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peakKluy,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABLI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

23

3.1

3.2

TEOPUM  XHUMHHM: aTOMHO-MOJIEKYJIIpHass ~ TeOopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Aucconrannmn
Bnangenue ocHoBamMu XHUMHYECKON I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MaTEPHAIIBI
(B TOM uymciae MHUHEpaJbHbIE YIOOpPEHHs, METAaUIbl M CIUIABHI,
IPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBe, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IIPOIIECCOB HA OPTaHU3M YEJIIOBEKA M OKPY)KAIOIIYIO
HNPUPOHYIO Cpeny

YMEHUE HMHTErpUpoBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX IPEIMETOB

3.3

HaJIMuue OmbITa pabOThl C Pa3IMYHBIMM MCTOYHHUKAMM HH(OpMaLUU
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MPUMCHCHUU n YMCHHC

HCIIOJb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-HO3HaBaTeJ'IBHI)IX 3aaa4

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

A3bIKa XUMHH JJIs1 COCTAaBJICHUS (1)0pMy'J'I HCOPTaHNYCCKUX BCIICCTB,
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YpaBHEHUN  XMMMYECKUX  pEaKkLMi; OCHOBAMU  XMMHYECKOU
HomeHkatypbl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTA B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEEICHUEM 3JIEKTPOHOB IO JHEPreTUUYECKUM
YPOBHSM aTOMOB TE€PBBIX TPEX MEPUOIOB, KU U KaIbIIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paauyc aroma, 3JIeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CJIOXKHBIX BELIECTB OT TOJIOKEHHUSI DJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblX TEpPHOJAX H  TJIAaBHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenne knaccuuuupoBarh:

7.1 XUMHYECKHUE DJIEMCHTHI

7.2 HEOpraHUYEeCKUE BEleCTBa

7.3 XUMHUUYECKHE PEAKIIUU

8 YMeHue ornpenensTh:

S 1 BAJICHTHOCTh U CTETEHb OKHUCIICHUS XHUMHYECKUX DJIEMEHTOB, 3apsi

' HOHAa

g2 BHUJI XHMHMYECKOM CBA3M U THUN KPUCTAJUIMYECKOW CTPYKTYphl B

. COCTUHCHHIX

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

8.4 OKHCIHUTEIb U BOCCTAHOBUTENH

9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJOp, HATPUN, Kaaud, MarHui,
KaJIbIIMH, aTFOMHHHH, JKEJI€30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJAOPO, OKCHIBI M THIPOKCHIBI

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

' I1I), okcunpr yraepona (I u 1IV), kpemuns (IV), azora u hochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTucras, a3zoTHas,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)

9.3 MPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B
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3aBUCUMOCTH OT HX COCTaBa U CTPOCHUA, NPUMCHCHHC BCIUICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPaBHEHMS PEaKLUM, B

10
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (rpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJTBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHue BIYUCIATH (IPOBOIUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM Ira30oB
114 [0 YpaBHEHHUSM XHMHUYECKHUX pPEaKIUil U HaXOAUTh KOJIWYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WUJIU POYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHuUA  (HaOIrOleHue,
101 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEHHEe chopMynupoBartk mpoliaemMy U
MPEAJIOKUTh YyTU €€ PeIIeHUS
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# ¥ J1a0OpaTOpPHBIM 000PYIOBAHHEM
MpaBUjIaMu 0€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOM KM3HU, MPAaBUIIaMH TTOBEICHUS B LESIX cOepeskeHus
123 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hannume mpakTH4YecKux HaBBIKOB TUIAHHUPOBAHUS M OCYIIICCTBICHUS
CJHEAYIOIINX XUMUYECKUX IKCIEPUMEHTOB:
131 W3YyYEHHE U OnMHucaHue (HU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C q)HSPILIeCKI/IMI/I n XUMHUYECKUMU SIBJICHUSMMH, OIIBITHI,
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WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUN

13.2

U3y4eHHe CIIOCOO0B pa3eieHus cMecel

13.3

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

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE WH/INKaTOPOB (;1akmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3YyYCHHE B3aUMOIEUCTBUS KHCIOT C METaJIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJIHOIO MeTajlla JPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

pelIeHre IKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKNX COCIUHEHHI; «INEKTpOoIUTHYECKAS
aucconuanusay;, «BakHeWnmme HeEMETalIbl M WX COCIUHCHUSY,

«Baxkneiiie MeTaljIbl U UX COSIUHECHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKuii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIMU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpoMHI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl AMMOHUS, MarHusl, KaibII¥s, aJIFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

14.1

14.2

NPpEACTaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbLHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMHA H IMPOLECCaAMH, ITPOUCXOAAIIMMU B MaKpO- 1 MUKPOMHPE,

O0OBSCHATH MPpUYUHBI MHOT 006pa31/151 BCIICCTB
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IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOoMBI U MOJICKYJIBI. Xumuyeckue daeMEHTHl. CHMBOIBI  XUMHYECKHX
3JICMCHTOB. HpOCTBIC " CJIOXKHBIC BEIICCTBA.
Xumudaeckast (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTerneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OtHocuTeNnbHas aToMHAs Macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHAs Macca. MaccoBas g0l XUMHYECKOI0 3JIEMEHTa

B COCIMHCHUHN

1.5

1.6

KonmaectBo BemecTBa. Monb. Monsipaass Macca. MousipHbIE 00BEM Ta30B.
B3anmocBs3b KOJIMYECTBa, MACCHI U YHCTIAa CTPYKTYPHBIX €IMHHUILL BEIIECTBA
Ou3nyecKkue U XUMUYECKUE SBIICHUSA. XHUMHYECKas peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHUs1 MaCChl BEIIECTB. XMMUYECKUE YPABHEHUS

[lepuoanueckuii 3akoH u Ilepuoguyeckas cucTeMa XUMHUYECKHX JIIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanueckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[.11.
Menneneesa. Ilepuoast u rpymnmnbl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEDA,

HOMCPOB II€pHOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHsl. CTpoeHue
AIIEKTPOHHBIX  000JI0ueK aToMOB MepBbIX 20 XUMHYECKUX 3JIEMEHTOB

[Tepnonnueckoii cucremst .M. Menneneena

2.3

BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XMMHYCECKHUX DJIEMCHTOB MEPBLIX TpéX
NnepuoaoB, KaJlvid, KaJIbIUA (paL[I/cha ATOMOB, 3JICKTPOOTPULATCIIBHOCTH,
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 BemecTBa

XuUMHUYECKas CBS3b. KoBanenThas (HOHHpHaH )51 HCHOH}IpHa}I) CBA3b.

BHGKTpOOTpI/IHaTeHBHOCTB XHUMHUYCCKUX 3JICMCHTOB. Wonnas CBA3b.

59



Merannuueckas cBSI3b

3.2

Tunel KpUCTAJUIMUECKUX PEIIETOK (aTOMHAs, MOHHAs, MeETaInyecKas),
3aBHCHUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKH M BUAA

XAMHUYECKON CBA3U

4.1

4.2

4.3

4.4

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel u ux

COCAMHECHUS. MeTtamisl 1 uX COCAUMHECHUA

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHWYECKUX COCIUHCHHUH: OKCHIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, am(pOoTepHBIC) u
HecoJieo0pa3yoIye; OCHOBaHUN (IMIETOYM M HEPACTBOPHMBIC OCHOBAHMS);
KHCTOT  (KUCIIOpOJACOACpkAalue ¢ OCCKUCIOPOAHBIE, OJHOOCHOBHEIE U
MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

®dusnyeckue W XUMHYECKHE CBOWCTBA IPOCTBIX  BEIIECTB-HEMETAIIOB:
BOJIOPOJIa, XJIOpa, KHCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs
®dusnyeckue M XHMHUYCCKHE CBOMCTBA IMPOCTHIX BEINECTB-METAJJIOB: JIMTHS,
HATpPUS, KaJdusi, MAaTHUS ¥ KaJIBIUS, ATFOMHHHES, XKelle3a. DIIEKTPOXUMUICCKUI
Psi HAIIPSHKCHUH METaJIJIOB

®dusnyeckue U XMMHUYCCKHUE CBOMCTBA BOJOPOJIHBIX COCIMHEHHUH HEMETAIIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOICTBa OKCHI0B HemetayuioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(ll, IV), kpemuusi(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

Xumnueckue cpoictBa okcunoB: MeTtaioB [A-IIIA rpymn, munka, menu(ll) u
xenesza(ll, IIT). [TonyyeHune okcua0B METAIIIOB

XUMHUYECKUE CBOWCTBA OCHOBaHMI W aM(pOTEPHBIX THAPOKCUAOB (Ha mpUMEpe
TUAPOKCHIOB QJIIOMUHUA, Kene3a, 1uHKa). [lomyuyeHue oOCHOBaHMM U

aM(pOTEPHBIX THIAPOKCHJIOB

4.8

4.9

4.10

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOU, KpeMHHEBOH, yroiabHOW. OcoOble
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Tonyuyenue kucior
OO6ue xumMuyeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOJOpOO4d, KHUCIOpOJdd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu

4.11

[Toryuenne amMMuaka, cepHOM U a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01ue
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CHOCOOBI MOJTYYSHUS METAJUIOB

4.12

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMu4ecKux peakiuid Mo pa3iIudHbIM MPU3HAKAM: TI0 YHCIY U
COCTaBy Y4YaCTBYIOIIMX B PEAKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUUECKUX DJIEMECHTOB

52

53

TennoBoil 3¢ hexT XUMHUYECKON peakui, TEPMOXHUMUYECKHE YpaBHEHUS. DK30-

N DOHAOTCPMHUYCCKUEC PCAKIIUH. TepMOXI/IMI/I‘leCKI/Ie YpPpaBHCHUSA

OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. OKHCIUTEIN U BOCCTAaHOBHTCIMU.
Hpoueccm OKHCJIICHUSA u BOCCTaHOBJICHH. :‘)HCKTpOHH}Jﬁ OanaHc

OKHCIUTEILHOBOCCTAHOBUTCIILHOM pCakuuun

5.4

5.5

Teopust aMeKTPOTUTHYECKON nuccoruanui. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Juccounanmumn

Peakuuu moHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKuHﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHA ¥ OKpYXkKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBas[ ImoMoumpb IMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

6.3

6.4

XUMHYECKOE 3arpsi3HEHUE OKpYXKaromiedl  cpeapl  (KHCIOTHBIE — JIO0XKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIIK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHEe MNapHUKOBOTO dddekTa,

pa3pymi€eHue 030HOBOT'O CJI0s

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUS U MX COCIUHEHUN B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEIbCKOM xo3siicTBe. [lpumeHenue
METaJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPATIOMUHMNA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH UX coeAnHeHUH. [IoHATHE 0 KOPPO3HH METaIOB, OCHOBHBIE

CIIOCOOBI 3alIUTHI X OT KOPPO3UU

[IpupoaHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPHUPOJIHBIA Tra3, He(PTh),

MPOIYKTHI UX NepepaboTku (OEH3HMH), X POJIb B OBITY U MPOMBILILIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OpPraHrnv4CCKruX BEHICCTBAX KaK O COCAMHCHUAX
yriepoaa (MCTE[H, OTaH, OTUJICH, alICTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa).

IToHATHE 0 OMOIOTMYSCKH BasKHBIX BCHICCTBAX: KHpaX, 6em<ax, Yrj€Boaax — U Uux
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POJIA B ) KU3HU YCTIOBCKA

7 Pacuérni:
7.1 1o popmyrIaM XUMUYIECKIX COCTUHEHUI
7.2 Macchl (MaccoBOi) JOJIM PAaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHCHUSIM
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusi: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€¢ U3aHUE,
nepepadotantoe ["abpuensn O.C., Octpoymos U.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

» Xumusi: 9-if kimacc: 6a30BbIN YPOBEHb: YICOHHK; 5-¢ HU3AaHUE,
nepepadbotanHoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1. 'abpuensu O. C., Bockoboiinukona H. I1., fmrykoBa A. B. HacronbHas
KHUTa yuurtensd. Xumus. 8 ki1.: Mertoaudeckoe nmocooue. - M.: Jlpoda, 2021.
2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX OMBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. 'abpuensina «Xumusi. 8 Kiiacey.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumust». 8 ximace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocooue k yueOnuky O. C. 'abpuensina
«Xumusi». 9 xkiace / O. C. I'abpuensa. — M. : [lpoda, 2021. — 108.

5. Xumus : TexHosnorndeckue kaptel K yueonuky O. C. 'abpuensna « Xumusl.

8 kimaccy : Mmetoauueckoe nocodue / JI. . Acanoa. — M. : JIpoda, 2020
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6. Xumus : TexHonorudeckue kaptol k yaeOuuky O. C. ['abpuensna «Xumusi.
9 knaccy : Meronudeckoe mocodue / JI. . Acanosa. — M. : [Ipocda, 2018

7. Xumus. 8 ki1.: KoHTposbHbIE U TpoBepoyYHbie padboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Ymakosa

u ap. - M.: llpoda, 2022. nanHbie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru ['azeta « Xumus» u callT s yaurens «5 uay Ha ypok
XUMUN

http://him.1september.ru Equnas komnexkmus LIOP: [IpeameTHast KOMUIEKIIHS
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4HbIE
skcniepuMeHThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onummnuaza mKoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Oprannyeckasi XuMus: JIEKTPOHHBIA YUCOHUK TSI
CpPEIHEU IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIA Y4eOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUTEHK: XUMUS

http://www.chemistry.ru JluctanunoHHasi 0JMMIKaa IO XUMHH:
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TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOEKT

https://m.edsoo.ru bubmmoreka [JOK
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