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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIEro o00pa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeaLHOM MPOrpPaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanpHO pabodeil mporpamMMbl
BOCITUTAHUS U C YYETOM KOHIIEIIIMHU MPENnoaaBaHusl yaeOHOTo npeameTa « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Oa€T MOPEICTaBICHUE O IEJsAX, OOIIeld CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CpPEACTBAMH Y4eOHOTrO
npeaMera, yCTaHABJIMBAET o0si3aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE 10
pa3ienaM M TeMaMm IMPOrpamMMbl O XUMHUHU, OMPEIENAECT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU co/iepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM Yy4€OHOTO  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaroumuxcsi, ONpenesieT BO3MOXKHOCTA —TIpeaMeTra IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeIbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIEH M3yueHusl peaMeTa i OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIYXKUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHUPA, BAXKHYIO
pOJIb UTPaOT (POpMHUPYEMbIe XMUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBOU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOW  JIesITeIhbHOCTH,
AKCTIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YETIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEIUPUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorMyecku
aJanTUPOBAHHBIM OTpaKeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX TOHSITHI
OPraHUYECKON XUMUH.

CtpykTypa coaepiKaHus MPOTrpaMMbl IO XUMUU c(PopMUpOBaHA Ha OCHOBE
CUCTEMHOIr0 moaxoja K €€ uzydeHuro. ColiepxKaHU€ CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHIIUITY
MOCJIETIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (QYHKIUKW OOBSCHEHUS U MPOTHO3ZUPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOIO MPUMEHEHUS W MOJYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHAYECKOW COCTABIISAIOLIECH HAYyYHOU KAPTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHWe XUMHM MPOUCXOAUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKaromuil MUpy,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHHME 3HAHWK OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX TOJIOKEHUMH,
JIOCTYIIHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyYEHUU BELIECTB U
XUMHUYECKUX PeaKiuii, B GOPMHUPOBAHUH U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHHH B YYEOHO-IIO3HABATEIIBHOW M Y4EOHO-MCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOr0 oOpallleHus C BEIEeCTBAMH B
MOBCEHEBHOM KU3HU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHHs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHUE
OOy4arommxcss K CaMOCTOSITENIbHON MO3HABATEIbHON ACSITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHMBEPCAJIbHOE 3HAYCHHE JJIs
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBaHue o0OmEeH (YHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SIBJICHUS
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh WX TPHU pEHICHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHHUCTHUYECKUX OTHOIIEHHH,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJecO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQMISI U HANPaBICHHOCTH JaJIbHENIIETo
oOy4eHus.

OOmiee YuCIO 4YacoB, OTBEACHHBIX MJs M3Y4YEHUS XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBiseT 136 yacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YE€IOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTOax MO3HAaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHWMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmysia. BajaeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAs MOJIEKYJIsSIpHAas Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYeCKUe U XUMUYECKHUE SIBICHUS. XUMHUUECKasl PEaKIUs U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBujiaMu paboThl B JIabopaTopuu M
npuémMamMu oOpalleHus ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MUecCKuX CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHME caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) M XUMHUYECKHX (FOpEHHE CBEYH, MPOKAIMBAHHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE Mea C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE keiie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PAa3JeICHHUs] CMECEH: C MOMOIIBI0 MarHuTta, (PUIbTpOBaHUE,
BhITIAPUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MOBAPEHHOM
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(1rapocTepIKHEBBIX ).

BaxxHelline npeacTraBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Bo3nyxa. Kucimopoa — 3ineMeHT U mpocToe
BemecTBo. Haxoxnenue kucimopoaa B mpupojae, (U3MUECKME U XHUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrnocoObl



MOJIYYCHHUST KHUCTIOpoJa B JabopaToOpuud W TPOMBINUIEHHOCTH. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ ¢deKkT XUMHUECKON peakiuu, TEPMOXUMHUYECKHE YypaBHEHUS,
DK30- M DJHAOTEPMHUYECKUE pEakiuu. TOIIMBO: Yroiab M METaH. 3arps3HEHUe
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemMeHT uM mpocrtoe BemecTBO. Haxoxxaenue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHHSIM.

duznueckue CBOMCTBA BOIbl. Boma kak pactBoputesib. PacTBOpEIL
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPBI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B MpUpPOJI€ U B KU3HU 4YesioBeKa. KpyroBopot Boabl B MIPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  cojeoOpasymomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEpHbIE) U
HecosneoOpazyronme. Homenknatypa okcugoB. ®Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnot. Homenknarypa kucnor. dusundeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctw meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @u3ndeckue m XMMHUYECKHE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEEICHUE COAECPKaHUs KUCIOPOAa B BO3AYyXE, MOJYYEHHUE,
coOupaHue, pacrno3HaBaHWE M HW3YyUYCHHE CBOWCTB KHUCJIOpPOAAa, HAOJIOJICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHusl TopeHus (Mmokapa), O3HAKOMJICHHE ¢ O0Opa3llaMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHME W M3YUYCHHE
CBOMCTB BOJIOpoja (TOpeHHe), B3auMocicTBre Bojgopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHHE OOpa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAJJIaMU
(HaTpeM ©  KaubllMeM) (BO3MOXHO HCIIOJB30BAaHHUE  BHJIEOMATEPUAJIOB),



WCCJICIOBAaHNE O0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOUYEH,
uzydyeHue B3aumopeiictBusa okcupga menu (1) ¢ pactBopoM cepHOW KHCIOTHI,
KHCJIOT C MeTajulaMHi, peakUuil HEUTpalh3alud, IOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 pAacTBOPA COJIM, PEIICHHE
AKCIEPUMEHTANIbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

[Mepuonuueckuii 3axkoH u Ilepuoauyeckass cucreMa XUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aroMoB. XUMHYECKAs CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHbIE M IIECTOYHO3EMEIbHBIC METaJUIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3ytoT aM(pOTEPHBIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX dJIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JUIMHHONEPUOAHAs  (POPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoast
u rpynmbl. OHU3NYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saaep. M3otonsl. Onexktponsl. CtpoeHne
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUUYECKHUX  DJIIEMEHTOB
[Tepuonnueckoii cucremsl [[. U. MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsl paJuyca aTOMOB XHUMHUYECKHUX 3SJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyImaM U Mepuoaam.

3nauenue [leprnonnueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenngeneeB — y4€HbIA U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHud.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUH.
[Iporecchbl OKUCIIEHUs U BOCCTaHOBIIEHUSI. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

H3y4yeHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNOpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIONIh30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OT/IEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, KiIaccu(duKaius, TMepUOIUIHOCTh, HAOI0IeHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: MaTepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUM 3apsl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHEThI, 3BE31bI, COHIIE.

buonorus: gorocunTes, npixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIA€MbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYECKasl peaKLMs

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX dJIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, Kalaus, KaIbLU U HUX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepnoanueckon
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMUYECKOW CBSI3U. THIIBI KPUCTAUITMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MIPU3HAKaM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINH, TEPMOXUMUUECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XUMHUYecKOW peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE O XMMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUHU. CocraBnienue ypaBHEHUM



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUAAMU
XxuMu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHOTO OOMEHa. Y ClIOBUS MPOTEKAHUS PEaKIMid HOHHOTO OOMEHa,
MOJHBIE U COKpAIIEHHbIE HMOHHBIC YypaBHEHHS peakuuil. CBOWCTBA KHCIIOT,
OCHOBAaHMM U coJeil B CBeTe MpPEACTaBICHUN 00 AJIEKTPOIUTHUECKOM
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAILUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHYECKON peakinu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, HCCICIOBAHUE AJIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLEcCa AUCCOUMAIMU KHUCJIOT, IIEJIOYEN U  COJen
(BO3BMOKHO  HCIOJIb30BAaHHE BHUACO MAaTE€pUANIOB), TIPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuu  HMOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakiuu pa3iioKeHUs, COSTUHEHMUsI), PACIIO3HABAHUE HEOPTaHUUYECKUX
BECIIECTB C I[OMOINBIO KAYECTBEHHBIX PEAKIMA HAa HOHBIL, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppuanueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUIlaMU, HEMEeTaUlaMu, IIeJIo4aMu). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHU3M YeJIOBEKa. BaXHEWIlHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CtpoeHue M (pu3myeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIINN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOJIOPOJ, CTPOEHUE, (PU3NYECKHUE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUECKHEe W XHMHYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W crnenuduyeckne). XHUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COeOUHEHHH B Mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEW Cpeabl COECIWHEHHUSIMH Ccepbl (KHCIOTHBIE JOK[U,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUSA. A30T, paclpOCTpaHEHUE B MPUPOJIE,
dusznyeckue U XuMu4yeckue cBoicTBa. KpyroBopot a3ora B mpuponae. AMMuUax, ero
dusznyecKkue u XMMHUECKHUE CBOMCTBA, oMy4yeHHe U npuMenenue. Conu aMMOHMS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHCIIOTa, €€ MojyuyeHue, (PU3MUECKHe U XUMHUYECKHE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpellbl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, Pu3ndecKue U XUMUUECKHUE CBOMCTRA,
nosydenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrtepuctuka 3neMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTENIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMK, PaclIpOCTpaHEHWE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHE
cBoiicTtBa. Ancopbuus. Kpyrosopot yriepoaa B npupone. Okcuabl yriiepojaa, ux
¢u3nuecKkue M XUMHUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OpraHU3MBI,
NOJlyYeHUE U MPHUMEHEHHE. DKOJIOTMYECKUEe MpPOOJIEMBbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riaoOalbHOrO MOTEIJICHUS KIMMaTa, MapHUKOBBIM
addekr. YronpHas KucaoTa U €€ ColM, uX (PU3MUEeCKue U XUMHUUYECKHUE CBOMCTRA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COETUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TAHOJI, TJIULIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbple HMCTOYHUKUA YIJIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HeTh),
NPOAYKThl UX mepepadoTku (OEH3MH), UX pPOJb B OBITY W MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeiKax, yrieBogax — U Ux
poJiM B JKH3HM YEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOICTBA, MOJYyYCHHE W
npuMmenenue. CoenuHeHHs KpeMHusi B mnpupoge. OOmue mnpencrtaBieHus 00
okcunie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJb30BAHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxkHeillne CTpouTeNlbHblE MaTepHalibl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eTOH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3I[OB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAIOIMNE (PU3NUECKHE W XUMHUYCCKHE CBOMCTBA
rajoreHOB M HUX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  KCIOJb30BAHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYIIIMBaHUs caxapa Moj JIeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3Y4YEHHE XUMHYECKHUX CBOMCTB
pa30aBlIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON peaKIuu Ha Cybdar-
MOH W HaOJIOJIeHHWE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3MUYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUN (BO3MOMKHO HCIOJIB30BAHKE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOpHBIX yAOOpEHUH, MOIyUYEHHE,
coOWpaHue, pacrno3HaBaHUE U U3YUYCHUE CBOWCTB aMMHaKa, MPOBEJICHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3YyYEHHUE MPU3HAKOB
UX IPOTEKAHUsI, B3AUMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), U3y4YEHUE Mozenen
KPUCTAUIMYECKUX pEIIETOK anmMasza, Tpaduta, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOOUpaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/IEHNE KauyeCTBEHHBIX pEaklnii Ha KapOoHAT U
CUJIMKAT-MOHbl W W3YYE€HHE TNPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMEeTaJUIbl U UX COEIUHEHUS).

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHTtoB JI. W.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHue MeTauioB. MeTauimdeckasi CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  pPEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONTy4eHUs] MeTauioB. [loHATHE O KOpPPO3WM METAIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CruiaBbl (CTallb, YyTYH, AIOPATIOMUHUA,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTampl: nonoxeHue B llepuognueckon cucreme XUMHYECKHUX
sanementoB JI. M. MeHnpaeneeBa, CTpoeHHUE MX aTOMOB, HAaXOXKJICHUE B MPHUPOJE.
duznyueckre U XMMUYECKUE CBOMCTBA (HA mpuMepe HaTpusi U kamus). OKCUabl u



TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHune mIeNOYHBIX METAaVIOB H  HX
COCIUHCHUM.

[[lenoyno3emenbpHblE METAJUIbl MAarHuii M KaJblUH: IIOJIOXKEHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxX0XJAeHUE B IIpupoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliive coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJToMUHUN: TIoJ10’keHUE B [leproinueckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoOEHHE aroma, HAXOXAEHHWE B mpupojae. Dusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [leproguueckon cucreMme XuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U coyn kene3a (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3WYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIKHO
HCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS KENe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHUE  BUJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHHS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KaJabLMs, aJIIOMUHHUS, [IUHKA, >KEJe3a
(1) u xene3a (1), meau (11), HaOMOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHHS
MJIaMEHH WOHAaMU HaTpusi, Kajlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE 3KCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BaxHenmme
METAaJlJIbl U UX COCAMHCHUSI.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW JXW3HM YelOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKawmled cpeabl (MpeaenbHas J0mycTUMas
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponp xumuu B penieHun dKoJIOrM4eCKux
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJIMMEPHBIE
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MexXnpeaMeTHBIX CBsS3€dl MpH WM3YYeHMH XUMUU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIHUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIMXCS CUCTEMHBIMH JIJISl OTACNIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, MePUOJNIHOCTh, HAOIIOJCHHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHUE, MOJIElb, SIBICHHUE, MNapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepusi, aTroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAaJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsif, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUITMYECKAs
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOyYeHHS XUMHUU B €IWHCTBE y4eOHOU WH
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOpPMaMHU IMOBEJEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATTM3AIMU 00YUYaIOIINXCSI.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTH  OOYYalONIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX ILIEHHOCTHBIX OPHEHTAUUd U
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHGpOpMAIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEAOBATENbCKOM, TBOPYECKOM M JAPYIMX  BHJAX
JIeATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOMW COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpOllecCe JTOW Y4eOHOM JIesATeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE M XMMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKU WU COCTABJISAIOLIME
OCHOBY Il TIOHUMAaHUS CYIIIHOCTH HAYYHOW KAapTUHBI MHUpA, NPEACTaBiIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJIbTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TIO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TPOEKTHOW U  HMCCIEI0BATEIbCKON
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4EeHHS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTU MKW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEIACTBUA U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOJIIOJICHUS] TpaBWiI OE30MacCHOCTH MpPU  OOpalICHHH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuii U TpyJia pa3iuuHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW Mpo(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) 3K0JIOrNYeCcKOTro BOCIIUTAHUS

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOILIEHUWE K MPUPOJIE KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 3I0pPOBOIO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALIMSIX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPHUMEHSTHh 3HAHMs, MOJIydaeMble NMPU HU3yYEHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPENOH, I OBBIIICHUS
YPOBHSI  AKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUS rJ00ajJbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTell UX pelIeHUsi MOCPEACTBOM METOIOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOACTBOBAThCS UM B ITO3HABATEJILHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTATOB BBIIEISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHHUs OOIIEeHAyYHble TMOHATHUS (3aKOH, TEOopHs,
IOPUHLIKII, TUIIOTE3a, (PaKT, cucTeMa, Mpolece, IKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHBIC yUeOHbIE NeWCTBUS (ITI03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 00ECTeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IJITAHUPOBAHHUIO W OCYIIECTBICHUIO YYEOHOU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE NeiiCTBHS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHHUU
3HAHUMU: PACKPBIBATh CMBICT XMMHUYECKUX TMOHATHUN (BBIACIATH WX XapaKTEPHBIC
MIPU3HAKK, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUSI JIJI1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SBJIICHUM, BHIOMpPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEaKInH,
yCTaHABIMBATh MPUIUHHO-CIICJACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE PaCCyXIAeHUS (MHIYKTUBHBIC, ACAYKTUBHBIC, 110 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCe TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTaBICHUS —
XUMUYECKUH 3HAK (CHUMBOJI dJIEMEHTa), XUMH4YecKas ¢opMmysia U ypaBHCHHE
XUMHUYECKOW PEaKIUi — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBIBJIAITE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CJEJICTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTa
MO3HAHUS, a TaKKe B KauyeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE Ha0JIoIaTh 3a XOAOM Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUSI, COCTABIISTh OTUYET
0 MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJAEPKAHUS, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOoChl MPU MOUCKE U OTOOpE
uHPOpMAIlMM W COOTBETCTBYIOIIMX JIAaHHBIX, HEOOXOAMMBIX MJIs BBITOJHEHUS
y4eOHBIX M MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCMOJIb30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOI aKTUBHOTO MCIIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOWpATh ONTUMAIBHYIO (DOpPMY MpeAcTaBieHUs HHPOpMALU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJa4l HECIO0XXHBIMA CXEMaMH, JHarpaMmMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAIM3UpOBaTh B Tpolecce ydeOHOH W
HCCJIEIOBATENLCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYKAIOIIEW MPUPOIHOU
Cpelbl.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

YMEHUSl 3aJlaBaTh BOMPOCHI (B XoJe Auanora W (WiaM) JUCKYCCHUM) TIO
CyLIECTBY  OOCYXJaeMol  TeMbl, (OPMYJIHPOBATb CBOM  MPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  IO3HABATEJLHON
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEPUMEHTa (Jab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0OBAHUIO CBOIMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

YMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMN
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HMHTEPECOB U COTJIaCOBAHUS
no3uiuil (00CyXJ1eHusi, OOMEH MHEHUSMHU, «MO3TOBBIE HITYPMbI», KOOPIUHALIMS
COBMECTHBIX JEHCTBUM, OMNPEICIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENEATh LEIU JESITEIIbHOCTH, IUIAHMPOBATh,
OCYUIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbonee 3PpPpeKTUBHBIE CITOCOOBI pEelIeHUsI yYeOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTABJISTh WJIM KOPPEKTUPOBAThH
MPEUIOKEHHBIM  AJITOPUTM JEUCTBUW TNPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJbTAaTOB MO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHOl pabodeil mporpaMMoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue JUisi TPEAMETHOW o0nacTh  «XUMHS», BUIBI
JNEATENbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETalUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiy oOyueHnus B 8 ki1acce npeaMeTHbIe pe3ysibTaThl HA 06230BOM ypOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUMH:
PacCKpbhIBaTh CMBICII OCHOBHBIX XWMHYECKMX IIOHATHH: aTOM, MOJIEKYIa,
XAMHUYECKUU 3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT W HEOJHOPOJIHAs), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MaccoBas
JIOJISI XMMUYECKOT0 DJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCH, KHCIIOTA,
OCHOBAaHHUE, COJb, JEKTPOOTPULIATEIBLHOCTh, CTEIECHb OKHUCIICHUS, XUMHUYECKas
peakius, KiacCu(pUKAIMs PEeaKIuil: Peakiud COSANHCHUS, PEaKIINU Pa3I0KEHU,
peakIuy 3aMeIICHHs, pPEeaKIud OOMEHa, 3K30- M JSHIOTCPMHYCCKHE PEaKIIHH,
TerIoBoM 3(PdeKT peakiuu, Sapo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBs3b, IOJSpHAsT U HEMOJISIpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHWOH, PACTBOP, MAacCOBas JOJISI
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIlUsi) B pacTBOPE;
WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHITUA U IPUMEHATDH 3TH
TOHATHS NIPU ONIMCAHUM BEIIECTB U UX MIPEBPAIICHUN;
UCIIOJB30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJIsI COCTaBlieHUs (OPMyJ BEIIECTB U
YPaBHEHUM XUMHUYECKUX PEAKIUM;
OTPENICNIATh BaJICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCJICHHSI DJIEMEHTOB B OMHAPHBIX COCIMHCHUSX, MPUHAIC)KHOCTh BEIIECTB K
OMpeeIEHHOMY KJacCy COEAWHEHMM 1o (opMysaM, BHJ XUMHYECKOW CBS3H
(KOBaJICHTHAsl ¥ MOHHAsI) B HEOPTraHUYECKUX COCTMHEHUSX;
packpeiBath  cMblicn  I[lepmoamueckoro  3akona JI. WM.  Menaeneena:
JIEMOHCTPUPOBATh  MOHMMAHWUE  IEPUOAUYECKOW  3aBUCHMOCTH  CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT HX IOJIO)KEHUs B lleproamueckon cucreme, 3aKOHOB
COXPAaHEHHS] MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO
Y4E€HUs, 3aKOHa ABOTAIpO;
OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepromnueckoil cucTeMbl
XUMHUYECKHUX DJIEMEHTOB: pa3linyaTh MOHATHS «TJaBHas moAarpymma (A-rpymmna)» u
«mmobounas moarpymma (b-rpymma)», Manbie U OOJBIINE MEPUOABI, COOTHOCHUTH
o003HayeHus1, KoTophle wuMewTcs B Tabmune «llepuonuueckas cucrema
xumuueckux syeMeHToB [[. M. MenaeneeBay € 4YHUCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHYECKHX 3JICMEHTOB (COCTaB W 3apsj sjpa, oOImee Yuciio
AJIEKTPOHOB U PACIIPEICIICHUE UX T10 AJICKTPOHHBIM CIIOSIM);



KJIACCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTbl, HEOPraHMYECKHE  BEIEeCTBa,
XUMHUYECKHUE PeaKkiuu (M0 YUCIy U COCTaBy YHYaCTBYIOUIUX B PEAKIIUU BELIECTB, 110
TeroBoMy 3G (heKTy);

XapaKTepu30BaTh (ONMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3INYHBIX
KJIAaCCOB, TOATBEp)KAas OMNHMCAaHUE MPHUMEPaMH MOJIEKYJISIPHBIX ypaBHEHHN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKI[Hil;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO COCTaBa,
BO3MOKHOCTH NMPOTEKAHMUS XUMHUECKUX MIPEBPAILEHUI B Pa3IMYHBIX YCIOBHSIX;
BBIYUCIIATE OTHOCUTENFHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JIeMEeHTa Mo (hopMyJie COCTUHEHHS, MaCCOBYIO
JIONII0 BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHYECKOU

peaKIuy;
IMPUMEHATh OCHOBHBIC OIICpAIlid MBICIUTEIBLHON JESITCIIBHOCTH — aHajdu3 W
CHUHTE3, CpaBHCHHE, 0000IICHHE, CHCTEMAaTU3aIINIO, KIIaCCH(PUKAIIUIO, BHISIBICHUC
NPUYUHHO-CJICICTBEHHBIX CBSI3¢H — 1  W3YYCHHsS CBOWCTB BCIIECTB U

XUMHUUYECKUX PEaKIui, €CTECTBEHHO-HAYYHbIC METO/bl MTO3HAHUS — HAOIIOJICHUE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIeIOBaTh TMpaBHJIaM TIOJIb30BaHUS XUMUYECKOW TMOCyA0H H JabopaTOpHBIM
00OpyZI0BaHUEM, a TaK)Ke MpaBUJIaM OOpAIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TIO BBIMIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IO
MOJYYEHUIO W COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOAA M KHUCIOPOJA),
[IPUTOTOBJIICHUIO PAaCTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh W MPOBOJAUTh XHMHUYECKHE OSKCIIEPUMEHTHI IO
paclio3HaBaHWIO PACTBOPOB MWIEJOYEH W KHUCIOT C TOMOIIBI HWHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHIy 0OyueHus B 9 kiiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHATHI: XUMHUYECKHUN 3JIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTUOH, aHMOH, MPOCTOE BEILECTBO, CJIOKHOE BEILECTBO,
BAJICHTHOCTh, JJICKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas
peakiysi, XMMUYECKas CBSI3b, TEIJIOBOU d(PPEKT peakunu, MoJib, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJUTHI, BJIEKTPOJIUTUYECKAS IHCCOLIMAIUS,
peakiuu MOHHOTO 0OMEHa, KaTaJIu3aTop, XMMHUYECKOE paBHOBECHE, 0OpaTUMbIE U
HeoOpaTUMbIe peakiuu, OKHCIIUTEbHO-BOCCTAHOBUTEIILHBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJIEHHUE, AJJIOTPOMHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJTHYECKas),
KpUCTAJUTNYECKasl peléTka, KOppo3us METAUIOB, CIUJIaBbl, CKOPOCTh XUMHUYECKOU
peakunu, npeaenpbHo gonycrumas konueHnTpanus 111K BemecTsa;



WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHSATUNA U TPUMEHSTh 3TU
MOHATHUSI IPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUUIsl COCTaBiIeHHS (OpMyN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTPEENATh BAJCGHTHOCTh W CTENEHb OKUCIEHUS XHWMUYECKHX DJEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COCAWHEHHWH 1o (opmyiaM, BHJ XHUMHUYECKOW CBs3M (KOBaJieHTHA,
WOHHAs, METaJuIMuecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3aps] HOHA IO
XUMHUYECKON (hopmysie, XapakTep Cpellbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cMbIci  [lepmogmueckoro 3akona J[. WM. MenngeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHE: OINHCHIBATh M XapaKTEPU30BATH TAOIHYHYIO
dbopmy Ilepuoguueckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3inyaTh MMOHATUS
«riaBHas noArpymnna (A-rpyrra)» u «mnobouynas noarpymnmna (b-rpymma)y», mansie u
OOJpIIME TEPUOJbI, COOTHOCUTH OO0O3HAUYEHHS, KOTOpbIE HMEIOTCA B
NEPUOIMYECKON TaOIUIE, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB U 3apsAl sApa, oOlIee YHUCIO BJIEKTPOHOB U
pacrpeiefieHde UX IO JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTU
B UBMEHEHUH CBOWCTB 3JIEMEHTOB U MX COCAMHEHUN B MpEJIeNIax MaJbIX [IEPUOJIOB
Y TJIABHBIX MOJTPYII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

KJacCU(PUIMPOBATh  XMMHYECKHE  JJEMEHThl, HEOPraHWYECKHME BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, [0
TerioBoMy A(h(eKxTy, M0 H3MEHEHUI0 CTENEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKUEe XUMHUYECKHUE CBOMCTBA
NPOCTBIX U CJIOXHBIX  BEIIECTB, TMOJTBEpPKJas OMNHCaHUE MpUMEpPaMu
MOJIEKYJISIPHBIX U HIOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
COCTaBIISAITh YPAaBHEHUS JJIEKTPOJUTHUECKON IUCCOLMAIMU KUCIOT, IIEJIOYEN U
COJIEH, TIOJIHBIE ¥ COKPAILIEHHbIE YPABHEHMSI pEAKIIMH HOHHOTO OOMEHa, YpaBHEHHSI
peakuuii, MOATBEP)KIAIOIIMNX CYIIECTBOBAHUE TI'E€HETUYECKON CBSA3M MEXIY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHCca ATHX PEaKIInii;

POTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCMMOCTH OT UX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUM B Pa3TUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYHO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa Mo (QOopMyJie COEAUHEHHUS, MACCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOAUTH PACUEThI MO YPABHEHUIO XUMHUYECKOU
peaKkIuu;



cCOOIOIaTh TIpaBWjIa TOJB30BAHHMS XMMHYECKOW TMOCYyIOH U J1abopaTopHBIM
o0opyZ0BaHUEM, a TAaK)Ke TpaBuiIa OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMUA 110 BBIMIOJTHCHUIO JITAOOPATOPHBIX XHWMHYECKHX OIBITOB TIO
TIOJIYYCHUIO M COOMPaHUIO ra3000pa3HBIX BEIICCTB (aMMHAaKa U YIIICKHUCIIOTO T'a3a);
MPOBOJIUTh PCAKIHH, ITOATBEPKIAIOMINE KAYeCTBCHHBIM COCTaB Pa3IUYHBIX
BCIIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUI-, HOAUA-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THIAPOKCUA-HOHBI, KaTHOHHI aMMOHHS ¥ HOHBI
U3YYCHHBIX METAJUIOB, IIPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAaX HEOPTaHUYCCKUX
BEIIIECTB;

IMPUMEHATh OCHOBHBIC OICpaIlii MBICIUTEIBLHON JCSITCIIBHOCTH — aHajdu3 Hu
CHUHTE3, CpaBHEHHE, OO0OOIICHNE, CHCTEeMAaTH3allUi0, BBISIBICHUE MPHUYNHHO-
CJIEJCTBEHHBIX CBA3€U — JJISI N3yYEHUsI CBOMCTB BENIECTB U XUMHUYECKUX PEAKIINM,
€CTeCTBEHHO-HAyYHbIE METOJbI TO3HAHMS — HAONIOACHUE, HU3MEPEHUE,
MOJICTUPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (UU(pOBbHIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n NporpamMmbl Bcero o0pa3oBaTebHbIE PECYPChI
padoTshI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusi — BaxkHast 00J1aCTh
11 €CTEeCTBO3HAHMS U MMPAKTUICCKOU 5 bubmorexa [JOK
' P https://m.edso00.ru/7f41837¢c
JEATEILHOCTH YeIOBEKa
bubmuorexa [JOK
12 BemiecTBa 1 XMMUYECKUE PEaKIUU 15 1
H pearht https://m.edso0.ru/7f41837c
Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

91 Bosznyx. Kucnopoa. ITonsitie 06 5 bubmmorexa [IOK
OKCHaX https://m.edsoo.ru/7f41837c
59 Bognopoa.Ilonarue o kucnorax u 8 bubnuorexa [JOK
COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 bu6mmoreka [JOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 bu6mmorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB /[. . MenaeneeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBHUTEIbHbIE PeaAKIIUN

3.1 [Tepuoanueckuii 3aKoH U

7

bu6mmoreka [IOK



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Ilepnonnueckas cucrema
XUMHUYECKUX djieMeHToB 1. 1.
MenaeneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYeCKas CBA3b.

32 | OruomrensHo- 8 Eﬁiﬁfﬁgﬁﬁmmeﬂc
BOCCTAHOBUTCIIbHBIC PCAKIIUN
bu6mmoreka [JOK
Hroro mo pasaery 15 https://m.ed5058/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41837c
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTpoabubie IlIpakruyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
Pa3znea 1. BemecTBo 1 XUuMH4YeCKHe peaKku
11 [ToBTOpEHME U yriay6ieHne 3HaHUH OCHOBHBIX 5 1 bubnuorexa [JOK
' pasienos Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALM. 3 1 1 bubnuorexka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubnuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso00.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHBL. L-6p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpochop u ux 7 1 Bubmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
24 anemeHTOB |V A-rpynmbl. Yriaepoa u KpeMHUit 8 1 2 bubmmorexa [OK
' PYTHIEL. PO KPp https://m.edsoo.ru/7f41a636
U UX COCTUHEHUS
Hroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6mmoreka [JOK
3.1 | Obmpe croiictsa MeTamion 4 https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTtepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

8 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoubnubie IIpakTuyeckue
n/n Bcero U3yuyeHusi o00pa3zoBaTe/IbHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponp XUMUU B KHU3HA 1 bu6mmoreka [IOK
yejaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TousgTre 0 MeTOAaX MO3HAHUSI B XUMHUHU 1 bubnmorexa [IOK
a https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «IIpaBuia paboTs
3 B J1a00OPaTOPUH U MPUEMBI OOPAILIEHUS C 1 bubnmorexa [IOK
patop p pait https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTIOBAHUEM
YucTele BemecTBa U cMecH. CIIoCOOBI bu6mmoreka [IOK
4 . 1
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue
5) cMmeceil (Ha mpuMepe OYMCTKHU MOBapeHHON 1 bubmmorexa LIOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [JOK
A 1
6 TOMBLH MOJTICKYJIRT https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIIECTBA 1 bubnnorexa [IOK
p m https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYIAPHOE VYECHUE 1 bubnmorexa LIOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aK0H OCTOSHCTBA COCTaBa BEIECTB. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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Xumnueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEbHAA aTOMHAs Macca.

bu6mmoreka [IOK

11
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B bubmuoreka [JOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c

13 KonnuectBo BemecrBa. Monb. MosnsipHast bubnuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230

14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa

15 IIpr3Haku ¥ yCcIOBUSA IPOTEKAHUS XUMUYECKUX bubnuorexa [JOK
peakuuit https://m.edsoo.ru/ff0d3al6

16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo0.ru/ff0d3b88

17 Berancnenus konmdecTBa, MacChbl BEIIECTBA 10 bubmuorexa [JOK
YpPaBHEHUSIM XUMHUYECKHX PEaKIUN https://m.edsoo0.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiuit

18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI bubmmorexa [OK

A P ’ B ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)

19 M. B. JIoMOHOCOB — y4€HBIH-IHIUKIIONEIUCT. bubnnoreka [HOK
O06o01IeHne U cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ffod40c4
KonTponbnas padorta Nel no teme «BermiectBa bubmuorexa [IOK

20
W XUMUYECKHUE PEAKIIAN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.

21 Knci};xo — 3JIEMEHT U IPOCTOE BCHY:CTBO bubmmorexa [JOK

poA P B ' https://m.edsoo.ru/ff0d448e
O30H
99 ®du3nvecKue U XMMUYECKUE CBOMCTBA bubnuorexa [JOK

KHCII0po/ia (peakLy OKUCIIEHUS, TOPEHHUE).

https://m.edsoo.ru/ff0d4614
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TTonsaTue 00 oxcugax

CrniocoObl Moy4eHus KUCIopo/ia B

23 71a00PaTOPUH M IMPOMBIIIJICHHOCTH bubmorexa [JOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3pPeKkT XUMUIECKON peaKInu,
24 MIOHSATHE O TEPMOXUMHYECKOM YPaBHCHUU bubmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTCPMHUCCKHUX PEAKIIHIX
o5 TomnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHHe bubnuorexa [JOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPAILICHHS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padora Ne 3 o teme
26 «ITomyuenne u cobupanue Kuciopoaa bubmorexa HOK
7 P PO, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopoa — anmemMeHT U poCcTOoe BEMIECTRO. bu6mmoreka [IOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4ddo
28 dusnveckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 [ToHsATHE O KHCHIOTaX U COIAX bubmorera [JOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
30  Cnoco6bl momyueHust BOAOPOAA B 1a00OpaTopuu https://m.edsoo.ru/Ffod4ddo
[IpakTuueckas padora Ne 4 o reme
31 «Ilomydenne u coOMpaHue BOIOPOIa bubmorexa LHOK
i . p AOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY
, bubmuorexa [JOK
32 M i . A
OJISIpHBIN 00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/Ff0d542e
Boruncienus 00b€Ma, KOJIUYECTBA BEIICCTBA
bu6mmoreka [IOK
33 rasa o ero u3BECTHOMY KOJIMYECTBY BEIIECTBA

Wi 00bEMY

https://m.edsoo.ru/ff0d55a0
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Boruncnenus 005EMOB ra30B M0 ypaBHEHUIO

34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa [JOK
peaii 1 https://m.eds00.ru/ff0d5708
OTHOIIICHUH Ta30B
35 DU3NYECKUE U XUMUUYECKUE CBOMCTBA BOJIbI bubmoreia LOK
A https://m.edso0.ru/ff0d587a
bubmuorexa [JOK
36 C i, 11 0
octaB ocHoBaHMi. [ToHATHE 00 MHAUKATOpPAX https://m.edsoo.ru/ffod59e2
Bopna xak pactBoputens. HacblieHHbIe U
37 HEHaChI fHHHe paCTBO bl. MaccoBast 101 bubmorexa LHOK
= PaCTBOPEL. A https://m.eds00.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o reme
38 «IIpuroToBiieHHE PACTBOPOB C OMpPEACIEHHON bubmorexa LHOK
P N N P p P https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIeH paCTBOPEHHOTO BEILIECTBAY
39 Kontponbnas padota Ne2 o teme «Kucmopo. bubnmnoreka [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [OK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoOBaHUS: COCTaB, KJIacCCU(PUKAIIHS, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XuMH4YECKUE CBOKCTBA bubnuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccudukanms, bu6mmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
. bu6mmoreka [IOK
45 [Tomy4yeHue u XUMHYECKUE CBOMCTBA KHCIIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpenHue): HOMEHKIAaTypa, CocoObl

bubmuorexa [JOK

46
MOJTYy4YEHMS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [HOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'enernueckas CBA3b MEXKIY KilacCaMHu bubnuoreka [IOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O06o001eHre U cucTeMaTr3ausa 3HaHUH
B i https://m.edsoo.ru/00ad9ch2
50 Kontponbnas pabota Ne3 no reme "OcHOBHBIE bubnnoreka [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHUIT" https://m.edsoo.ru/00ad9ela
[TepBbIe TOMBITKA KIIACCH(PUKAITIN
51 XUMUYECKUX AneMeHTOB. [loHaTHe o rpynmnax bubmmorexa [OK
' pynt https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
52 crucTemMa XuMu4deckux annemeHToB 1. U bubmorexa HOK
o https://m.edsoo.ru/00ada52c
Menpeneena
53  Ilepuonpl, Ipymbl, MOATPYIIIIbI bubmorexa HOK
PHOBL, TPYTIIEL, TOMPyH https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubnmnoreka [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000T0YEK aTOMOB
55 anemMeHToB Ilepuoandeckoit cuctemsl . 1 bubmmorexa [IOK
P T https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10
. bubnuotexa [JOK
56 ero noJyioxkeHuro B [lepuoanueckoit cucreme /1.

. Menneneesa

https://m.edsoo.ru/00ada824
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3nauenue [lepuoanyeckoro 3akoHa st

bubmuoreka [JOK
57 paSBI/I}“I/I}I i{ayKI/I u paktuku. J{. 1. Menneneen 1 https://m.edso0.ru/00adagee
— y4€HBIi, Me1aror U rpaKJaHuH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [HOK
58 1
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 MonHas xummeckas CBAzb 1 https://m.edsoo.ru/00adac34
60 KoBanenTHasa noaapHas XuMH4YecKas CBI3b 1 bubmmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTnas HemonapHas XUMHUYECKasl CBSI3b 1 bubmorexa [TOK
p https://m.edsoo.ru/00adaah9
bu6mmorexa [IOK
62 Crenens, oxkucienns 1 https://m.edsoo.ru/00adae28
63 OKHUCIIUTENFHO-BOCCTAHOBUTEILHEBIE PEAKIINU 1 bubmorexa HOK
peaktt https://m.edsoo.ru/00adb076
bu6nmoreka [JOK
64 OKHUCIIUTEN U BOCCTAHOBUTEU 1 https://m.eds0o.ru/00adb076
65 Konrtponsnas padora Ne4 o teme «CtpoeHue 1 bubnnorexa [JOK
aToMa. XUMHWYeCKas CBSI3b) https://m.edsoo.ru/00adb486
66 PesepsHblit ypok. O60011eHNE U 1 bubnnorexka [JOK
cUCTeMaTHu3anus 3HaHUN https://m.edsoo.ru/00adb33c
67 PesepBuslit ypok. O60011eHNEe 1 1 bubnuoreka [IOK
cUCTeMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHriit ypok. O6001ICHHE U 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kourpoabublie IlpakTunueckue
n/n Bceero U3yuyeHusi o0pa3zoBaTeJibHbIE
padoThI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cucTeMa XMMUYeCKux aeMeHToB /. U 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOKCTB
2 XUMHUYECKUX IJIEMEHTOB IEPBBIX TPEX 1 bubmorexa HOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHWYEeCKUX BEIEeCTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYECKOM CBSI3U U THITBI 1 bubmuoreka [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel no reme
5 «IToBTOpEHuUe u yriybiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
5 Knaccuukanus XuMU4ecKux peakiui no 1 bubnuorexa [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHUYECKOMN pEaKIUK.
7 IlonsiTHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa [JOK
p https://m.edsoo.ru/00adbe9a
peaKIusx
[TonsATHE O XUMHYECKOM PAaBHOBECHH.
8 DakTOpPHI, BIUSIONINE HA CKOPOCTh 1 bubmmorexa [JOK
pbl, _ Hl p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIIUU U TTOJIOKEHNE
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XUMHYECKOI'O paBHOBECHUA

9 OKUCIINTEBFHO-BOCCTAHOBUTEIBHBIE PEAKIINT bubnnorexa [IOK
p https://m.edsoo.ru/00adcade
Teopust 3EKTPOAUTUUECKOM TUCCOLMALINN. bubmmoreka [IOK

10
CunpHBIC U ClIa0bIC AJICKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HMonurnle ypaBHEHUS PEAKIIUN bubmmorexa [IOK

yp peaxil https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIIOT ¥ OCHOBAHUU B
12 CBETE IIPEACTABICHUN 00 JIEKTPOIUTUYECKON bubmorexa [IOK
pedl p https://m.edsoo.ru/00add5d8
IIUCCOLAIIAN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 DIIEKTPOJIMTHYECKON Eubmiorexa OK
pedl p https://m.edsoo.ru/00add8b2
IIUCCOLAIIAN
14 [TonsaTHeE 0 TUAPOIU3E COJIEN Eubmiorexa OK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O0001IeHre 1 cUCTEMaTH3alUs 3HAHNUH
B & https://m.edsoo.ru/00addd12

16 ITpakTryeckas pabora Ne 1. «Pemenue bu6nuorexa [IOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponsHast pabota Ne2 o reme

17 «DINEKTPOIUTHYECKAS TUCCOILIUAIIUI bubmmorexa [TOK

p a HHATHL https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKlui B PACTBOPAX»

18 OO6m1ast XxapaKTeprUCTHUKA TajJOTeHOB. bubmuorexa [JOK
XHMMHMUYECKHUE CBOMCTBA HA PUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xaoposomopoxa. ConsiHas KHCIOTA,

POBOAIOPOA N bubmuoreka [JOK

19 XUMHUYECKHE CBOMCTBA, MOTYUCHHE,

IIPUMEHEHHE

https://m.edso0.ru/00ade104
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[IpakTrueckas padota Ne 2 o Teme

bubmuoreka [JOK

20 «ITonydyeHne CONTHOM KUCIOTHI, U3yUEeHHE €€
i yi yi https://m.edsoo.ru/00ade348
CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XUMHUECKUAX
21 €aKIUi, €CITU OJIUH U3 PEarcHTOB JIaH B bubmmorexa [JOK
p ’ p https://m.edsoo.ru/00ade488
H30BITKE
29 OO6mmas xapakrepucTuka 31eMeHToB VIA- bubnunoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.
23 Haxo;xlz[eHHe cephl I/ICbeé coez[HHeI})mﬁ B Eubmiorexa OK
p ¥ https://m.edsoo.ru/00ade64a
pupoie. XUMUYECKHE CBOHCTBA CEPBI
CepoBonopo, ctpoenue, pusnueckue u bubnuotexa [JOK
24 o
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunet cepbl. CepHas KHCIIOTa, (PU3HUECKUC bubnnoreka [JOK
Y XMMHYECKHE CBOMCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkIlni, JIeKallle B OCHOBE
26 MIPOMBIIIJIEHHOTO CTI0C00a MOTyYeHUsI CEPHOI bubnunoreka [JOK
KHMCJIOTbI. XMMHYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI
97 Brruncrnenne MaccoBoit 1071 BbIXO/a bubmuoreka [JOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTuKa 3J1eMeHTOB VA-
28 rpynmsl. A30T, pacIIPOCTPAHEHUE B IIPUPOJIE bubmmorexa [TOK
Py ’ » pactipoctp . pHpoe, https://m.edsoo.ru/00adeea6
(bu3nyuecKre U XUMHUYECKIEe CBONCTBA
29 AMMHaK, ero GU3NYeCKue 1 XUMUIECKHE bubmuorexa [JOK
CBOMCTBA, MOJIyYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 IIpakTruyeckas padora Ne 3 o Teme bubnuorexa [IOK
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«[TonydeHne aMmmuaKka, U3y4eHue ero
CBOICTBY

https://m.edsoo.ru/00adf180

A3oTHas KHUCIOTa, e€ pusnueckue u

bu6mmoreka [JOK

31
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp30BaHnEe HUTPATOB U COJICH aMMOHUS
32 B KaUECTBE MUHEPATBHBIX YIOOPEHUH. bubnunoreka [JOK
XHUMHYECKOE 3arpsA3HEHNE OKPYKaAIOIIEeH https://m.edsoo.ru/00adf518
CpeIbl COSTMHEHUSIMU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas
33 KHUCJIOTa, GU3HYECKUE M XUMHUCCKHE bubmorexa HOK
L https://m.edso0o.ru/00adf68a
CBOWCTBA, MOJTy4CHUE
Hcnonb3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAIBHBIX YI00OpeHUi. 3arps3HeHue bubmorexa LHOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpelbl hochaTaMu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnuotexa [JOK
35 .
(dbu3MYecKre U XUMHUYECKHUE CBONCTBRA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gpu3nveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuoreka [JOK
poOJIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoja https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCIOTa U €€ CONn Bubmmorexa LIOK
https://m.edso00.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[Tony4yeHne yriIeKuCIIoro ra3a Bubmorexa LIOK
i T ' \ https://m.edso0.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 [lepBoHauyabHBIE TOHATHUS 00 OPraHUYECKUX bubnuorexa [IOK

BCIICCTBAX KAK O COCAUMHCHUAX YIJICpoJda

https://m.edsoo.ru/00ae054¢
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bu6mmoreka [JOK

40 Kpemuuii u ero coequHeHNs
P a https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue
41 DKCHEPUMEHTAILHBIX 3a/4a4 10 TEME bubmmorexa [IOK
p . https://m.edsoo.ru/00ae0bf2
«BakHel1e HeMeTauibl 1 UX COETUHEHUSY

42 KonTponbnas padora Ne3 mo teme bubnmoreka [JOK
«Baxuelnme HeMeTaUIbI U UX COEIUHEHUS) https://m.edsoo.ru/00ae0el18
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METaJUI0B. MeTaminueckas bubnmoreka [JOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
peméTka. Gu3nUecKre CBOMCTBA METAIIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUI PSII HAIPSOKEHUI bubmorexa [IOK

p P p https://m.edsoo.ru/00ael1156
METAJIJIOB
OOu11e criocoObl MOTYyYEHHS METALIOB.

45 Crnnasel. Beruncienus no ypaBHEHUAM bu6nuorexa [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COACPKUT MPUMECH

46 ITonsaTHE O KOPPO3UM METAIIIOB bubmorexa LOK

pp https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK

47 €JIOUYHBIE METaJUIbI
m https://m.edsoo.ru/00ael4b2

48 OKXCHUIBI U TUIPOKCUILI HATPUS Y KAJIUS bubnmorexa LIOK

P p https://m.edsoo.ru/00ael14b2

49 [IlemouHO3eMENbHBIC METAUTBI — KaJIBITUN U bubnmoreka [JOK

Marauu https://m.edsoo.ru/00ae15e8
. Bubnmoreka IIOK
50 Baxueitnye coequHEHNUS KaJIbIIAA 1

https://m.edsoo.ru/00ael15e8
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o1

O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUH

52 JKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS bubnnorexa [IOK
yerp https://m.eds00.ru/00ae1886
53 [IpakTuyeckas pabora Ne 6 o Teme bubmmoreka [IOK
"YK&cTkoCTh BOJIBI M METO/IBI €€ YCTpaHEHUs " https://m.edsoo.ru/00aelae8
bu6mmoreka [JOK
54 AnroMuHun
https://m.edsoo.ru/00aelc64
55 AmMoTepHBIC CBOHCTBA OKCHJIA U THIPOKCHIA bubmmorexa [JOK
P P https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso
https://m.edso0.ru/00ae1d86
57 Oxcupl, Tuipokcu sl u conu xenesa (1) u bubnmoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CHCTEMATH3AIM SHAHUH
ITpakTruyeckas pabora Ne 7. Pemenue
59 DKCIEPUMEHTAILHBIX 3a4a4 10 TEME bubmorexa HOK
P o A https://m.edsoo.ru/00ae3de8
«BaxkHelIme MeTabl 1 UX COETUHEHUI
Beruncnenus mo ypaBHEHUSIM XHMHUECKHAX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 i36HTKe WU COJE )KI/ITII'I HIMECH bubmmorexa [TOK
p . p ' https://m.eds00.ru/00ae1750
Brrunciaenus MaccoBOI TOJIM BBIXOJA
MPOJYKTa PeaKiuu
61 O00011IeHE U CHCTEMATH3AIMs 3HAHUH
62 KonrtponsHast pabora Ne4 o reme
«Baxuelnime MeTayuIibl U UX COCTUHEHUS)
63 BemecTsa 1 maTepuansl B TOBCETHEBHOM bu6mmorekxa [IOK

KHM3HHU 4YCJIOBCKaA

https://m.edso0.ru/00ae3f50
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XHUMHUECKOE 3arpsi3HEHUE OKPYkKarolen bubnmoreka [JOK
64 1
cpeasl https://m.edso0.ru/00ae4270
65 Ponp XxumMuM B pelIeHNH 9KOJIOTHYECKHUX 1 bubnuorexa [IOK
pooem https://m.edsoo.ru/00ae4270
PesepBubIil ypok. O600111eHIE 1 bubnunoreka [JOK
66 . 1
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O6001eHne u 1 bubnuoreka [IOK
CUCTEMaTU3alUs 3HAHUN https://m.eds00.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O 68
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