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HHOACHUTEJIBHAS 3AIIMCKA

[IporpammMa 1O XMMHUUM Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yJbTaTaM OCBOCHUS OCHOBHOU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111eTO 00pa30BaHuUsl, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (DenepanbHO pabouelt mpPOrpaMmbl
BOCIIUTAHUS U C YUYETOM KOHIIEIIMU MPENOJIaBaHusl Y4eOHOTO MpeIMeTa « XUMHUSH
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit Genepanmu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOLIEH CTpaTeruu
o0yueHHUs, BOCIUTAHMS W Pa3BUTHUS OOYyYaAIOMIMXCS CPEACTBaMH Yy4eOHOro
npeamera, YCTaHaBJIMBAECT 00s13aTENIbHOE MIPEAMETHOE COJIepKaHue,
NpeAyCMaTpPUBAET pPACIpPENEICHUE €ro IMo KilaccaM M CTPYKTypUPOBaHHUE IIO
pazienaM M TeMaM NOporpaMMbl IO XWUMHH, OIPEAEISAET KOJIUYECTBEHHBIE U
KaueCTBCHHbBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATELHOCTh M3YUYCHUSI XUMHUHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4e€OHOTO MPOIECCa, BO3PACTHBIX
0COOEHHOCTEW  O0O0yYalomuxcsi, OMNpeAeNseT BO3MOXKHOCTH TIpeIMeTa  JyIs
peanuzainuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTelbHOMN
MporpaMMbl HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHUU K
pe3yJibTataM 00yYeHHs] XUMUM Ha YPOBHE IIeJIel U3yUeHUS MPeIMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATEIILHON JIESITEIbHOCTH OO0YYaloIlIerocsi M0 OCBOCHHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XHUMHUHU CIY>)KUT OCHOBOM i1 (hOPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaromerocsi, ero MpeaCTaBICHUN O MaTEPHAIBHOM €IMHCTBE MHUPA, BAXKHYIO
posib urparot (GOpMUpPYEMbIE XUMHEH MPEJCTABICHHUS O B3aMMOMPEBPAICHUIX
SHEPrUu W 00 DBOJIIOIMU BEILECTB B MPUPOJE, O MyTAX PELICHHS TI00aIbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealM3allud  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUS |
dbopMupoBaHUS KYJIBTYPhI IUYHOCTH, €€ 00mIel U (yHKITMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (QOPMHUPOBAHKE MBIIIUICHUSI K TBOPUECKUX CIIOCOOHOCTEMH
00y4arommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOW  JIesITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM XKU3HH, TaK U B MPO(HECCUOHAIBHOM JIESITEIHHOCTH;

3HAKOMUT CO CHENMU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LIEJIOCTHOTO B3MJIsia HA €IUHCTBO MPUPOJIbI U YEIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YYaIOIIUXCS;



CIOCOOCTBYET OPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B AKOJIOTHUYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

JlaHHble HampaBlieHUS B OOYYEHHHM XUMHH OOECHedYMBaIOTCS CHelupuKon
COJICpKaHUSl  y4eOHOrO  TpeAMEeTa, KOTOPbIA  SIBIAETCS  MEeAaroru4ecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0A30BOM HAYKH XMMHUU Ha OIpPEACIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIIET0 00Opa3oBaHUs OPHUEHTHUPOBAH Ha
OCBOCHHE OOYYArONTUMHUCS CHCTEMbI TIEPBOHAYAIBHBIX IMOHATANA XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHM M HEKOTOPBIX OTICIbHBIX 3HAYUMBIX MOHSATHI
OpraHUYECKON XUMUH.

CtpykTypa cojiepKaHus MPOTpaMMbl MO XUMHHU C(POPMUPOBAHA HA OCHOBE
CHCTEMHOIO mnojaxoaa K €€ mzydeHuro. CoaepKaHUE CKJIQAbIBACTCS U3 CUCTEMBI
MOHSTUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHN O XUMUYECKON
peakiuu. OO0e O3TU CHUCTEMBbl CTPYKTYpPHO OpraHU30BaHbl [0 MPUHIUITY
IIOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akoHa /1. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUSI O CTPOCHUHU aTOMA U XUMHUYECKOU CBSI3H;

— TMpPEeACTaBICHUN 00 BJIEKTPOIUTHYECKOW JIUCCOLMAIIMU BEIECTB B
pacTBoOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OMIIMPUYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHS K JPYromy, BBINOJHSS (GYHKUMU OOBSCHEHUS W TMPOTHO3ZUPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHHS U TOTYy4YEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl IO XHMHUHU CHOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEJCTABJIEHUS] O XMMHAYECKON COCTABIAIOLIEH HAYyYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IMpPHUPOAbI, LEHHOCTHOIO OTHOIICHUS K HAyYHOMY 3HAHUIO W
METOJIaM TIO3HAaHUsl B Hayke. M3yyeHne XMMHUM NPOUCXOAUT C IPUBIICUEHUEM
3HAHWI W3 paHee M3YUYEHHBIX y4eOHBIX MpeaMeToB: «OKpYKalomUid MUPY,
«buonorus. 5—7 knacco» U «Duznka. 7/ Kiacc.

[Ipu w3ydYeHUH XUMHUH TNPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
JNEATEIPHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XHMHUYECKHX
3HAHUW — Ba)KHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TOJIOKESHUM,
JTOCTYMHBIX 0000IIIEHU MUPOBO33PEHUECKOTO XapaKTepa, s3bIKa HayKH, B



OpUOOIIEHMM K HAy4YHbIM METOJaM TIO3HAHUS MpU M3YYEHUH BEIIECTB M
XUMUYECKUX PEAKIUi, B (DOPMUPOBAHUH M PAa3BUTHUU MTO3HABATEIILHBIX YMECHUHA W
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOM U Yy4yeOHO-HCCIIEI0BATEIbCKOM
JeSTeIbHOCTH, OCBOCHMM TNpaBWJI 0OE€30MacHOTO OOpallleHHs C BellecTBaMU B
[MOBCEJHEBHOM KU3HU.

[Ipu u3yuyeHun XUMHUU Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS Ba)KHOE
3HaYeHHUe MPUOOPENN TaKUe 1eIH, KaK:

— (opMupoBaHHE HWHTEUIEKTYallbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHs Ha CHCTEMaTH4YecKoe MpuOoOIIeHHEe
oOyJaroumxcsi K CaMOCTOSATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAy4YHbBIM
METOJIlaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XMW,

— o0ecrneyeHue yciaoBHil, CIOCOOCTBYIOIIMX MPUOOPETEHNIO 00YyUarOIUMUCS
OIbITa Pa3HOOOPA3HOW MAESITEIBbHOCTH, MO3HAHUSA U CAMOIO3HAHMS, KIIOUEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIBbHOE 3HAUCHHUE IS
Pa3IUYHBIX BUJOB JCSITEIBHOCTH;

— ¢opmupoBaHue oOmed (QyHKUMOHAIBHOM M  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHUA OOBSCHATh M OIECHUBATH SBJICHUS
OKPY’KaIOIIeT0 MHpA, UCIOJIb3Ysl 3HAHUS U OIBIT, MOJYYEHHBbIE MPU HU3YyUYEHUU
XUMUH, MPUMEHITh MX TPU PEHICHUH MpoOJieM B MOBCEIHEBHOW >KU3HU U
TPYJIOBOM JEATEIbHOCTH;

— (¢opMupoBaHue y OOydaloImUXCsl TYMAaHUCTUYECKMX OTHOIICHUH,
MOHMMAHUSA IIEHHOCTH XWUMUYECKUX 3HAHUM [ BBIPAOOTKH SKOJOTHYECKH
11eJIeCO00Pa3HOro0 TOBEAEHUs B OBITY M TPYIAOBOM JEATENBHOCTH B LEJSAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEH NMPUPOAHOMN CPebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHHUs OOIIEYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdUIS M HANMpaBIEHHOCTH JAbHEHIIETO
oOyJeHUS.

OOmiee 4MCIO 4YacoB, OTBEAEHHBIX JUISI H3Y4YEHHMs] XUMHUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanus, coctabisieT 136 vacoB: B 8 kimacce — 68 vacos (2
yaca B HeJIeli0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHa4aIbHBbIC XUMHYECKUE IOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTtBa. PU3MYECKHME CBOWCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE
BelecTB. [loHsATHE O MeToax MO3HAaHMUS B XUMHUU. YHCThIE BEUIECTBA U CMECH.
CniocoObl pa3esieHust CMeCei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE 3JIEeMEHThl. CHUMBOJBI XUMHUYECKHUX
sneMeHTOoB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass ¢Gopmyrna. BalleHTHOCTH aTOMOB XWUMHYECKHUX DJEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BewmecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OTHOcHUTENbHAST MOJIEKYJIsipHas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUH.

KonunuectBo BemectBa. Moib. MoisipHast macca. B3auMocCBs3b KOJIMYECTBA,
MacChl U 4YHUCIA CTPYKTYpHBIX €AWHUIl BemiecTBa. Pacuérel mo dopmysam
XUMUYECKUX COCTUHEHUH.

Du3NYeCKUe U XMMHUUECKUE SBJICHUSA. XUMHUYECKasl peaKIus U €€ MPU3HaKH.
3aKOH COXpAaHEHUsI MAacChl BEIIECTB. XHUMHYECKHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEAKIUI (COeUHEHUS, PA3I0KEHHUS, 3aMEIICHUs], 0OMEHA).

Xumuueckuii IKCnepuUMeHnm:

3HAKOMCTBO C XMMUYECKOHW TMOCY/A0H, MpaBUiaMu padoThl B J1a00OpaTopuu U
npuémMamu oOpalleHus: ¢ J1abopaTopHbIM O00OPYJOBAaHUEM, U3YUCHUE U OINKCAHUE
(bU3UYECKNX CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOIIOJCHUE
dbu3nyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pAcCTHUpPAaHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJTUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCTIOTOMN) SIBJICHHM, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX PpeaKIuil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE TUIPOKCHUJIA
Menu (II) mpu HarpeBaHuu, B3aUMOJICUCTBUE keye3a ¢ pacTBopoM cosid meau (11),
U3y4eHHUE CIOCOOOB PA3JECJICHHs] CMECed: C MOMOIIbI0 MarHuTa, (UILTPOBAHHUE,
BbITIApUBAHUE, AUCTHWUISAIMSA, XpoMaTtorpadusi, MpoBeeHNe OYUCTKU TTOBAPEHHON
COJIM, HaOJIOJICHWE W  OMNHCaHWE  PE3yJbTAaTOB  IPOBEJACHUSA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MaccChl, CO3JaHUE MOJENIed MOJEKY
(IIapOCTEPKHEBBIX ).

BaxHeiniue npeacTraBuTe/ M HEOPraHUYECKUX BeLIeCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3J€MEHT U IpocToe
BemiecTBO. Haxoknmenue kucimopoma B Tpupoje, (GU3MYECKne M XUMUYECKUE
cBoiicTBa (peaknuu ropenus). Oxcumpl. [Ilpumenenune kucnopoga. CrocoOsl



NOJIy4eHHs] KucliopoAa B JabopaTOpuud U IPOMBIIUIEHHOCTU. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKAIIHS KUCIOPOIA.

TernoBoit 3¢ (dekT XUMHUYECKOW peakluu, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- U SHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — snemeHtr m mpocroe BemecTBO. Haxoxaenue Bogopoma B
npupoae, (Qumyeckne W XUMUYECKHE CBOWCTBA, TIPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnotsl u conm.

Monsipubpiii  00b€M  razoB. Pacu€rbl MO XUMHUYECKUM YpPaBHECHUSIM.

dusnyeckne CBOMCTBA BObl. Boma kak pactBoputens. PacTBOpEL.
HacelllieHHbIE M HEHACBHIIIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10Ji1 BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbl. OCHOBAaHMUSI.
Ponp pacTBOpoB B NpupojAe U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPHUPOE.
3arps3HeHne NpupoaHbIX Boja. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdyeckux coenuHeHuid. Oxcunbl. Knaccudukanms
OKCUJIOB:  cojieoOpa3zyromue  (OCHOBHBIE, KHUCIOTHbIE, aMOTEpHBIE) U
HecosneoOpasyromue. HomeHknatypa oxkcunoB. Dusmueckue H XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanus. Knaccudpukauuss OCHOBaHMM: WHIENOYM W HEPACTBOPHUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3HYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuu. [losryueHre OCHOBAHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenkinarypa kucinor. Ousnveckue u
XUMHUYECKHE CcBOMCTBa KHcHOT. Psang axtmBHOocTH MeTamaoB H. H. bekerosa.
[TosyyeHnue KUCIoT.

Comu. Homenkiarypa coneil. duzndeckue U XMMAYECKUE CBOMCTBA COJIEH.
[Tonyuenue conenl.

I'eHeTnueckast CBSI3b MEK/y KJIIACCAMU HEOPTaHUYECKUX COCTUHEHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEIEIEHUE COACPKAHUSA KUCIOPOIA B BO3AyXE, MTOIYUYCHHUE,
coOupaHue, pacno3HaBaHME M HW3YUYEHUE CBOWCTB KHCIOPOJa, HaOMIOACHUE
B3aUMOJICHCTBUSI BEIIECTB C KHUCJIOPOAOM M YCJIOBUSI BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (mokapa), O3HAaKOMJIGHHE ¢ O0Opas3lamMu OKCHAOB H
OMHCAaHUE WX CBOWCTB, TOJy4YeHHE, COOMpaHue, pACIO3HABAHUE W H3yUYCHUE
CBOMCTB BoJIOpoaa (TopeHue), B3aumojencTeue Bopopoja ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE OOpa3IoB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUSI BEIIECTB C
pa3IMYHONM PAcCTBOPUMOCTHIO, MPUTOTOBJIEHHUE PACTBOPOB C OMNPEEIEHHON
MacCOBOM J10JIel paCTBOPEHHOTO BELIECTBA, B3aUMOJEHCTBUE BOJIBI C METalaMu
(HaTpueM M KajbliieM) (BO3MOXKHO HCIIOJIb30BaHUE BUEOMATEpPUAIIOB),



UCCIIEJIOBAaHUE O00pa3lloB HEOPraHMYECKUX BEUIECTB PpA3JIMYHBIX  KIJIACCOB,
HaOJII0IeHUE U3MEHEHHSI OKPACKU MHAMKATOPOB B pacTBOpax KUCIOT U LIEIOYEH,
u3ydyeHue B3auMmonerctBusa okcuaa meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KHCJIOT C METaulaMM, PEakUMd HEUTpaln3aluy, IOJIyYEHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM W3 PacTBOpa COJIHA, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3aJad 1o TeMe «BakHellme Kiacchl HEOPraHWYEeCKUX
COCIMHEHUI.

IMepuognueckuid 3axkoH u lIlepuoamyeckass cucreMa XHMHYECKHUX
jementoB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasl CBS3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBpie MOMBITKH KiIAacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpyINmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJTOYHO3EMEJIbHBIE METALIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEPHBIE OKCHUIBI
U THUJIPOKCUJIBI.

Ilepnonnuecknii 3akoH. [Iepnoanueckas cucteMa XUMUYECKHUX IEMEHTOB /1.
N. MenneneeBa.  KoporkonepuonHas ©  JiIuHHOmNepuoAHas  (OpMbI
Ilepnognueckoi cucrembl xuMmudecknx annemeHToB JI. 1. Menneneesa. Ileprnossr
U rpymnmnbl. PU3HYECKH CMBICI MOPSAAKOBOIO HOMEpa, HOMEPOB NEpHOJA U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB NepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepnonmueckoin cucremsl /. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTM H3MEHEHHUS paJnyca aTOMOB XUMHUYECKUX JIJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TpyNnaM U NepHoIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cuCTEMbl XUMUYECKHUX
AJIEMEHTOB I pa3BUTHs Haykh U npaktuku. . M. MenneneeB — y4yéHbli u
IpaXIaHHH.

Xumunyeckasi cBsi3b. KoBasneHTHass (HOJsipHAsE M HEMOJIApHAsi) CBS3b.
DNEeKTPOOTPULATENBHOCT XMMUUECKHX 3JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp oxucieHus. OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLIUM.
ITpoueccsl OKUCIEHHS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepuMenm:

u3ydeHue oOpas3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJCHCTBUE
TUAPOKCUIA LHWHKA C pAacTBOPAMHU KHUCJIOT M WIEJOYEH, MPOBEICHHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS ).

Mescnpeomemnmnbie céazu



Peann3zanuss mMeXNpeaMETHBIX CBS3€H NpPU H3yYEHMM XUMHUHA B 8 Kiacce
OCYLIECTBJISIETCS YEepe3 MCIHOJIb30BAaHME KaK OOIIUMX €CTECTBEHHO--HAYYHBIX
NOHATUW, TAK U MOHATUH, SBISIOMIUXCSA CUCTEMHBIMU JJIS1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO011ue ecTecTBEeHHO--HAayYHbIC MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJW3, CHUHTE3, KilacCU(UKAIMA, TEePUOJUYHOCTh, HAOIIO/CHNUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, arToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKINUL,
M30TOIIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUM 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, T'a3, PU3NYECKUE BEITUYUHBI, €AUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COoMHIIE.

buonorus: porocuntes, nprxanue, buocdepa.

I'eorpadus: armocdepa, ruapochepa, MuUHEpANIbI, TOPHBIE MOPOJHI,
TOJIE3HBIE NCKOIAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo u xXuMu4ecKasi peaKkuus

[Tepnoanueckuit 3akoH. [lepuoanyeckast cucrema XUMUYECKUX dIIEMEHTOB /1.
N. Menneneea. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KaIMs, KAIbIUA U HX
COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHUEM DJJIEMEHTOB B llepmoanyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUAbI XMUMUYECKOM CBSI3U. THUIBI KPUCTAIIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTALIMYECKOW PEIIETKU U
BHJIa XUMHUYECKOU CBA3U.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAaccaM HEOPraHWYEeCKHUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanys XuMHYECKUX pEaKIil 0 pa3IMYHbIM MPU3HaKaM (TI0 YKCTY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BELIECTB, MO TeoBoMy 3¢ dexTy, 1o
M3MEHEHUIO CTETEHEN OKHMCIEHUS XUMHUYECKHX DJIEMEHTOB, MO 00OpaTUMOCTH, MO
YYaCTHIO KaTajlu3aropa). JK30- U SHAOTEPMUYECKUE PEAKLIUHU, TEPMOXUMHUYECKHE
YPAaBHEHUSL.

[Tonsitue o ckopoctu xuMuyeckod peakiuu. [loHaTne o0 0OOpaTHUMBIX U
HEOOpaTUMbIX XMMHUYECKUX peakiusx. [loHATHe 0 TOMOTeHHBIX U TeTepPOreHHbIX
peakuusx. [lonarue o karanmse. [loHsiTue 0 XUMUYECKOM paBHOBeCHU. DaKTOPBI,
BIMSAIONIME HA CKOPOCTh XUMHYECKOW PEAKUUH M TOJIOKEHHE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJEKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOW peakuuu. CocTaBleHUE ypaBHEHUI



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMHA C  HCMOOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus FNEKTPONUTUIECKON TUCCOUUALIMHI. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M IUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
XuMu4eckoil csizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peaxiuu nonHoro oOMeHa. Y CloBUS MPOTEKAHMS PEaKinii MOHHOTO 0OOMEHa,
IOJIHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHHs peakiuil. CBONCTBa KHCIIOT,
OCHOBaHMM W coJell B CBET€ NPEACTABICHUA OO0 BIEKTPOIUTHUECKOU
nucconuanvu. KauectBeHHbIE peakiny Ha MOHBL. [IOHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepuUMenm:

O3HAKOMJIEHUE C MOJEISAMH KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIIECTB — METAJUIOB W HeMeTaioB (rpadura W ajimasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpusA), UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKIUH
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DIIEKTPOIPOBOJHOCTH
pacTBOpPOB  BELIECTB, Ipolecca AUCCOLMALMM KHUCIIOT, IIEJI0Yel U  COJIeU
(BO3MOXHO  MCIOJIb30BAHME  BHJIEO  MATEpPUAJIOB), TMPOBEJIEHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPU3HAKKM  NPOTEKaHUS  peakuuii MOHHOro  oOMeHa
(oOpa3zoBanue ocajaka, BbIJCIEHHWE ra3za, o0Opa3oBaHHE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIUN
(ropeHue, peakiu pas3iokKEHUs, COCAUHECHHUs), PACIIO3HABAHUE HEOPTaHHMYECKUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX pEaKkUWid Ha HWOHBIL, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

Hemeranbl n nX coeTMHeHUS

OOmiasi xapakTepucTHUKa rajoreHoB. (OcoOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NpPUMEpEe  XJIopa
(B3aMMOJEeHCTBHE € MeETallaMHM, HEMETaUlaMH, IIejgodaMu). XJIOPOBOJIOPOA.
ConsiHass KHCIIOTa, XMMHAYECKHE CBOWCTBA, MOJIy4€HUE, NMpUMEHEHue. JlencrBue
XJIOpa U XJOPOBOJOPOJA Ha OPraHU3M YEJIOBEKa. BakHellue XJIOpUIbl U HUX
HAXO0XKIEHUE B IPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHne W (U3HUECKUE CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CEPhl. AJINTOTPONTHBIE MOAU(PUKAIINYA KUCIOPOa
U cepbl. XUMHUUYECKHe CBOMCTBa cepbl. CepoBOJOpPOA, CTpoeHue, (Ppuznyeckue u
XUMUUYecKkue cBoicTBa. OKCUABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas  kuciotra, @Qu3M4ecKkue ¢ XUMHUYECKHME CBOWcTBa (00mMEe Kak
IOpeiCTaBUTENd KJacca KUCIOT M creuudduueckue). XUMUYECKHE pPEaKIuHu,
JeXKalMe B OCHOBE MPOMBINIJIEHHOTO CIOCO0a MOJyYE€HUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCTOThI, KAUECTBEHHAS peaKlys Ha



cynbbar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHH B MPUPOJE. XHUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Ccpeabl COCIUHEHHSIMH cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAIICHUS.

OO6mast xapakrepucTtuka 371eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, pacCIpOCTpaHEHUE B MPHUPOJE,
dusnueckue u xumMuueckue cBoiictsa. KpyroBopor azora B npupojae. AMMHAaK, €ro
du3nyueckre 1 XUMUYECKHUE CBOMCTBA, NOJydeHHe U ipuMeHeHue. Coiaum aMMOHus,
uX pU3NYECKUe U XMMHUECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KHUCJIOTa, €€ MOJy4YeHHue, (PU3NYECKHE U XUMHUYECKHUE
cBOMcTBa (00IIME Kak TPEJICTAaBUTENs Kiacca KHUCIOT U chenuduueckue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MUHEPAIbHBIX
ynoopenuil. XuMU4ecKoe 3arpsi3HEHUE OKPYKaIOUIeH Cpelibl COEAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HEHHE BO31yXa, MOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukaruu docdopa, PuU3MUECKHME U XUMUUYECKHUE CBOMCTBA.
Oxcup dochopa (V) u pochopHast kuciiora, PU3UIECKHE B XUMHUUIESCKHE CBOMCTBA,
nosryuenue. Mcnoap3oBanue GocdaroB B kauecTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUsA.  YTIEpod,  aJUIOTPOIHbIE
MOAU(DUKALIMKM, PaCHpPOCTpAaHEHUE B MPUPOAE, (PU3MYECKHE M XUMHUYECKHE
cBoricTBa. Ancopouusi. Kpyroopot yriaepona B npupojge. OKCuanl yriepoaa, ux
duznueckue W XMMHUYECKHE CBONCTBA, JIEWCTBHE HA JKUBBIE OPraHU3MBI,
MOJyYeHUE U MPUMEHEHHE. DKOJIOIMYecKHe MpoOJIeMbl, CBA3aHHBIE C OKCUIOM
yriepoga (IV), rumoreza T17100aibHOTO TMOTEIUICHHWS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KucioTa U €€ Coiu, uX (PU3NYECKUe U XMMUUYECKUEe CBOMCTRA,
noiiyueHne W npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasIbHBIE MMOHATHSA 00 OPTAHMYECKHUX BEIIECTBAX KAK O COCAMHEHUSX
yriiepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJI, TJIULEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yroyib, MNPUPOIHBIA Ta3, HEPTh),
MPOJIYKThl HUX MepepaboTku (O€H3MH), UX poOJib B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTrMYECKM BaXKHBIX BEIIECTBAaX: KHUPaAX, O€JKaX, YIIeBOJaX — U UX
poiM B OKM3HM 4elloBeKa. MarepuaabHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COCIMHCHUU.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOWCTBA, IOJYy4YEHUE U
npuMenenue. CoeauHeHUs KpemHus B mpupoje. OOmme mnpeacraBieHus 00
okcusie kpemuusi (IV) u kpemuueBoil kucnore. CUIMKAThl, UX HUCIOJIb30BAaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHeime cTpouTenbHbIe MaTepUalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OCTOH, keyie300eToH. [IpobaeMbl Ge30MmacHOro MCIOIb30BaHUs
CTPOUTENBHBIX MATEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuit IKCnepumMeHm:

n3ydeHue o0pa3IoB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJOPUJI-UOHBI U HAOJIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpakarolre (U3MUECKUE U XUMHUYECKHE CBOWCTBA
TQJIOT€HOB U HX COCAMHEHWH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE ¢ oO0pa3naMud XJOpPUIOB (TAJOTEHHUIIOB), O3HAKOMJICHHUE C
oOpasnaMu  ceppl M €€  COCNUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BAaHHE
BUJICOMATEPHAIIOB), HAOIIOCHNE Mpoliecca OOYIIIMBaHUS caxapa MoJ JCHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHCIIOTHI, HW3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBJIEHHOM CEPHON KUCIIOTHI, MPOBE/IEHUE KAYECTBEHHOUW peaKIuu Ha Cyibdar-
WOH U HaOOJCHUE TMpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (U3UYECKUMHU
CBOMCTBaMH a30Ta, (ocdopa M uX coeaquHEHUN (BO3MOMXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U QPOCPOPHBIX yHAOOpEHHI, MOIyUEHHE,
coOupaHue, pacrno3HaBaHWE U HW3YYEHHWE CBOMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMi HA MOH aMMOHUSI U (ocdar-uoH U M3yyeHUe MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOJEHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTBI C MEIBIO
(BO3MOKHO WCTIOJIb30BAHUE BUJICOMATEPUAIOB), W3y4YEHUE MOJIeIen
KPUCTAUIMYECKUX PEmIETOK anMasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM NPOTHBOras3a, MoJydeHue, coOnpaHue, pacrlo3HaBaHUE U WU3Y4YEHUE
CBOMCTB YIJIEKHUCJIOTO Ta3a, MPOBEICHUE KAYECTBEHHBIX PeaklMil Ha KapOOHAT U
CUJIMKAT-UOHbl U W3y4YCHUE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMJICHHE C
OPOAYKIIMEN CUIIMKATHOM TPOMBIIIJIEHHOCTH, PEMIEHUE HKCHEPUMEHTAIbHbBIX
3a7a4 1o TeMe «BakHeulre HEMETaJUIbl U UX COCIUHEHUS.

MeTasibl U X COeTUHEHUSI

OO0mras xapakTepUCTUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosioxkeHuss B llepuommueckor cucreme xumuueckux a3emeHtoB J[. W.
MengaeneeBa u ctpoeHusi arToMoB. CTpoeHHe MeTaioB. Meranueckasl CBA3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  pPEemETKAa.  DJIEKTPOXMMHYECKUU  psif
HarpsHKEeHUN MeTauioB. OU3NUecKre W XMMUYECKHE CBOMCTBA MeTauioB. O0mmume
CIOCOOBI TOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WHM METaIOB, OCHOBHBIC
CrocoOBI 3amuThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMHUHHMA,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY U MPOMBIIIIICHHOCTH.

[llenounsie MeTasbl: nosokeHue B [lepuoanyeckon cucreme XUMHYECKUX
anemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHUE B IPUPOJE.
®u3znuecKkre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbl U



TUAPOKCUABI HATpuss U Kanus. [IpuMeHeHue IIEeNOYHBIX METAUIOB MU HX
COECIMHEHUM.

[I{ennoyHO3EeMENbHBIE METAJUIBI MarHMil W KaJdbUUW: IIOJOKEHHE B
Ilepnognueckon cucreme xumuueckux 3yeMmeHToB J[. . Menneneesa, ctpoeHue
UX aTOMOB, HaXOXJ€HUE B Ipupoae. PU3nyecKkue 1 XuMAYECKUE CBOMCTBA MArHHUS
U Kanpuusa. Baxseiilive coeauHEHHs Kaiblus (OKCUJ, THUIPOKCHA, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS!.

AJIFOMUHUN: TIOJI0)KEeHUE B [leproindeckoi cucteMe XUMUYECKUX 3JIEMEHTOB
JI. . Menneneesa, cTpoeHHue aToMa, HaxoOKJIE€HHE B mpupone. PU3NYECKHE U
XUMUYECKUE CBOMCTBA aTtOMUHMS. AM(POTEpHbIE CBOMCTBA OKCUAA U TUIAPOKCHUIA
AIFOMUHUS.

XKenezo: nonoxxenne B Ilepuoanyeckoil cucTeMe XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE aToma, HaxXOXKICHHE B mpupone. PuznuecKkue Hu
XHUMUYECKHE CBOMCTBA xkene3a. OKCHIIBI, TUIPOKCUIBI 1 coiu kene3a (I1) u xenesa
(III), ux cocrtaB, CBOWMCTBA U MOTYUYECHUE.

Xumuueckuii IKCnepuUMenm:

O3HAaKOMJIEHWE C oOpa3laMud METalIOB U CIUIABOB, HX (PU3NYECKUMU
CBOMCTBaMH, M3YYEHHE  PE3yJbTATOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJIECHCTBUSA OKCHAA
KaJblUsl U HATpuUs C BOJOM (BO3MOXXHO MCIIOJNb30BaHUE BUECOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB XECTKOM BOJBI, IPOLIECCA TOPEHUs XKeJe3a B KUCIOPOAE
(BO3MOXXKHO  HCIOJB30BAHME  BUIEOMATEPUAJTIOB), IPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEaKUMii Ha MOHBI: MarHus, KajdblUs, aJIFOMUHUS, [IMHKA, JKeJe3a
(IT) u xeneza (I1I), menu (1), HaOIrOEHUE M ONTUCAHUE TPOIIECCOB OKPAIIMBAHUS
JJaMEHH MOHAaMU HaTpHs, Kalus W Kaiablusad (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIEJOBaHNE aM(POTEPHBIX CBOWCTB T'MAPOKCHAA ATTFOMUHUS
Y TUAPOKCHJIA IMHKA, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3a7a4 1o TeMme «BaxHeitme
METAJIbl U KX COCITUHEHUS.

XuMHES M OKPY:KaK0IIasA cpeaa

BemecTtBa m marepuanbl B IOBCEAHEBHOW U3HM YeloBeKa. beszomacHoe
UCIIOJIb30BaHUE BELIECTB U XMMHMYECKUX peakuuil B ObITy. IlepBas momours mnpu
XUMUYECKUX 0KOTrax U OTPaBIICHUSIX.

XHWMHUUYECKOE 3arpsi3HEHHE OKpyXaroled cpenbl (mpeaeibHas AOMmyCcTUMas
KOHIIeHTpaius BemiecTB, nanee — [1/IK). Poab xuMun B pemieHruu 3K0JI0THYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEpPHBIE
Marepuabl).

Mescnpeomemnuie ceazu



Peanuzanus MeXnpeaMETHBIX CBsI3€M NpU H3yYeHMH XUMUM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MHCIOJIb30BaHME KaK OOIIUX eCTEeCTBEHHO-HAYUYHBIX
HOHSATHH, TaK ¥ MOHATHH, SBJSIOMIUXCS CUCTEMHBIMH JUIS OTIENIbHBIX MPEAMETOB
€CTeCTBEHHO--HAyYHOTO ITUKIIA.

OO01ue ecTecTBEHHO-HAyUYHbIE TMOHSTHSA: HAy4YHBIA (pakT, THIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTe3, KiIaccudukamus, TMEePHUOIUYHOCTb, HaAOIOIEHHE,
OKCIEPUMEHT, MOJICIIMPOBAHUE, H3MEPEHHE, MOJEINb, SBJICHUE, MTapHUKOBBIH
3¢ eKT, TEXHOIOTHS, MaTEPHUAIHI.

®dusnka: Marepus, aTroM, OHIIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKJIH]I,
M30TOMbI, PaTUOAKTUBHOCTh, MOJIEKYJa, DJEKTPUYECKHA 3apsij, MPOBOJHHUKH,
MOJyIPOBOJIHUKH,  JTUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAIIINUECKAS]
pemérka, CIulaBbl, (PU3UYECKHE BETUYMHBI, €IUHUIIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusa: ¢orocunres, npixanue, OMocdepa, FKOCUCTEMA, MHUHEPAIBHBIE
yA0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, rtumpocpepa, MUHEpaNbl, TOpPHBIE IOPOJBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTINBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTPAMMbl OCHOBHOIO  OOILEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XHUMHHM B €IUHCTBE y4eOHOU H
BOCITUTATEIbHOM JIEATEIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUHACKUMHU
COLMOKYJIbTYPHBIMM M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, NPHUHSATHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIOCOOCTBYIOT TIpolieccam
CaMONO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3ALUU O0YyUArOITUXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTALMA U
pacUIMpPEeHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mMaTpHOTHYECKOTO BOCTIHTAHMSI:

LEHHOCTHOT'O OTHOLIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY
M HAYYHOMY HACIEIWI0, TTOHUMaHMsS 3HAYCHUSI XMMHYECKOM HAayKu B >KHU3HU
COBPEMEHHOT0 OOILECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
MEePEIOBbIX JIOCTMXKEHUSIX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 00IIECTBA;

2) rpakKIaHCKOr0 BOCTIMTAHMS:

NPEACTABICHUS O COLUMUAIBHBIX HOPMax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCNEAOBATEeIbCKOM, TBOPYECKOW M JPYrMX  BHJAxX
NEeSATENBbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [EATEIbHOCTH MpH
BBITIOJIHEHUM YYEOHBIX, TIO3HABATEIbHBIX 3a/7a4, BBIIOJIHCHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO31aHUU YUEOHBIX MPOEKTOB, CTPEMJIEHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B IIpoliecce 3TOM ydeOHOW MAESITeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJCHWE M TIOCTYNKM CBOMX TOBApUUIEH C MO3HUIHH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSL

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pEaKLuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHA HAyKH M COCTaBJISIOLIME
OCHOBY JIJI1 TTIOHUMaHUS CYIIHOCTH HAYYHOW KapTUHBI MUpA, TMPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOABI, B3aUMOCBS3SIX YEJIOBEKAa C
IIPUPOTHOM CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

M03HAaBaTEJIbHbIE MOTHUBBI, HAPABJICHHBIE HA MOJYyYECHHE HOBBIX 3HAHHUU IO
XUMUHU, HEOOXOIUMBbIE IsI OOBSICHEHUS HAOIIOJAEMBIX MPOIIECCOB W SIBJICHUM,
MMO3HABATENIbHON, MH()OPMAIMOHHOW W YUTATEIhCKOW KYyJIBTYpPhl, B TOM YHCJIE
HABBIKOB CaMOCTOATEIbHON pabOThl ¢ YUYeOHBIMH TE€KCTAMH, CIIPABOUYHOMN



JUTEPATypOH, JOCTYIMHBIMM TEXHUYECKUMU CpEACTBaMH HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEepeC K OOy4YeHHI0O M IIO03HAHHWIO, J0003HATEILHOCTh, TOTOBHOCTh M
CIIOCOOHOCTh K  €CaMOOOpa30BaHUIO, MPOEKTHOM U  UCCIEA0BATEIbCKOM
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH U YPOBHS OOyYECHHS B
JIaJbHEHIIIEM;

4) (popMUpOBAHHUS KYJIbTYPbI 310POBbA:

OCO3HAHHME IIEHHOCTU JKM3HU, OTBETCTBEHHOIO OTHOILIECHHS K CBOEMY
3[I0pPOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHHUS aTKOTr0Jis, HAPKOTUKOB, KYpEHHSI),
HEOOXOJUMOCTH COONIOJIEHUST TMpaBUi O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PeaIbHOMN KU3HHU;

5) TpyA0BOro BOCIMTAHMSI:

HMHTEpPEC K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccril U Tpyaa pa3IuuyHOro po/a,
YBOKEHUE K TPYIy U pe3yJibTaTaM TPYAOBOWU NESITEILHOCTH, B TOM YHCJE Ha
OCHOBE TMPUMEHEHHSI MPEAMETHBIX 3HAHUM MO XHWMHH, OCO3HAHHBIA BBIOOD
UHIMBHUIYaJIbHONW TPACKTOPUHU IPOJIOHKEHUS 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccuoHaaIbHON IeSITEIFHOCTH M PAa3BUTHS HEOOXOIMMBIX YMEHHH,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATIBHOU Cpeie;

6) IK0JIOrHYEeCKOr0 BOCIIMTAHMS

DKOJIOTHYECKH IIeJIECOO0pa3HOe OTHOIICHHE K MPHUPOJIC KaK HCTOYHHKY
U3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMUSI, IOHUMAaHUE [IEHHOCTH 3J0POBOTO U
O0e3zonacHOro oOpa3a KU3HH, OTBETCTBEHHOE OTHOLIEHUWE K COOCTBEHHOMY
GU3UYECKOMY M TICUXMYECKOMY 37I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJECHUS
paBUJI OE30ITaCHOTO TTOBEICHUSI TIPU paboTe ¢ BEIIECTBAMM, a TAK)KE B CUTYyaITUsX,
YIPOKAIOIIMX 37I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydyaeMble MPU WU3YUYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOIIEW MPUPOAHON CPENOM, ISl TIOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYpPhl, OCO3HAHHS TJIO0AJBLHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M MyTeH MX PEIICHHS IOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOMN U COLMAIIHOU MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIJACISAIOT 3HAUYUMbBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIIEHAy4YHBIC TOHATHUS (3aKOH, TEOpwsl,
MIPUHITUT, TUIIOTE3a, (PAKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT U JPYroe.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAaHMI M3 3TUX MPeAMETOB (GOPMHUPOBATH MPEACTABICHUE O LEIOCTHOMN



HAy4YHOW KapTHHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC IEUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHUBHBIC, DPETYJSITUBHBIC), KOTOphIE OOecmeunBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIESITCIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3oBble Jiornueckue JaeiicTBUA:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHHUS] MPU OCBOEHUU
3HAHUW: PACKPBIBATh CMBICI XUMHUUYECKUX TMOHATUM (BBIACIATH UX XapaKTEPHBIC
IPU3HAKH, yCTaHABJIMBATh B3aUMOCBS3b C JAPYTMMH TOHATHSAMHU), HCIIOJH30BATh
MOHATHUS I OOBSICHEHUS OTIEIbHBIX ()aKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS H
KpUTEpUM 71 KJIacCU(UKAIMM XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIUM,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3M MEXKIYy OOBCKTaMH HW3yUCHUS,
CTPOHTH JIOTUUECKHE PaCCYXXJICeHMS (MHIYKTHBHBIC, JETyKTUBHBIC, TI0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKJIIOUCHUS

YMEHHE TPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (NPEIMETHBIE U
MeTanpeIMETHbIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIB3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHIEMbIE B XUMHUKM MO/JICJIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ JJIEMEHTAa), XUMHUYecKas (opMysna U ypaBHCHHE
XUMUYECKON peakly — IpH PEIICHUU y4eOHO-TI03HABATENIbHBIX 3a/a4, C Y4ETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATh U XapAaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKKU U3YyYaeMbIX O0OBEKTOB — XUMHUECKUX BEIIECTB U XMMUUYECKUX PEaKIUH,
BBISBJISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJICTBEHHBIC CBS3H M
MPOTHUBOPEUHS B U3yYaEMBbIX IPOIIECCaX U SBJICHUSIX.

ba3oBbie uccienoBarTe/IbCKHe AeHCTBUA.

YMEHHME HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHMUS, a TakKXKe B KauyeCTBE OCHOBBI JJiI (POPMHUPOBAHHS THIOTE3bI TIO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETCHHE OIbITa 110 ITUIAHUPOBAHHWIO, OPraHU3AIlMHd W IPOBEACHUIO
YYCHHYCCKHX OKCIEPUMEHTOB, yMEHHWE Ha0JIoIaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, (OpMyJIHpOBaTH 00OOIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIIECIOBAHUS, COCTABISATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ nundgopmanmueii:

yMEHUE BBIOWpATh, AHAJIM3UPOBATH M HMHTEPIPETUPOBATH HUH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (HOPM TPECTABICHUS, MTOJTYyIaeMYyI0 U3 Pa3HBIX UCTOUYHHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHHs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUYECKH OICHUBATh IMPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



yMEHUE TPUMEHSTh pa3inyHble METOIbl U 3aIPOChl NPU MOUCKE U 0TOOpE
UH(POPMALlMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JUIS BBIMOJTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPENeIEHHOTO THIA, TPUOOPETEHUE OMbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOT'O HCIIOJIb30BAHUS PA3JINYHBIX MIOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (JOpMY Tpe/cTaBiICHUsS HHPOPMAILIUU U
WUIIOCTPUPOBATh pElIaeMble 3aJaud  HECJIOKHBIMH CXEMaMH, JuarpaMMaMu,
IpyruMu popmamMu rpaduKu U UX KOMOHWHALMSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
MCCIIEIOBATENLCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBa M TPAHCIIOPTAa HA COCTOSIHUE OKpYXaroUEd NpUPOIHOU
Cpe.bl.

KoMmyHuKkaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIe 1eiiCTBHA:

YMEHHS 3aJlaBaTh BOIPOCH (B XoA€ Auayiiora W (WIM) JTUCKYCCHUHU) MO
CyllecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUS  TOPEACTaBIATh  MOJYYEHHBbIE  PE3yJbTAaThl  [O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX W NHUCBMEHHBIX TEKCTaX; JeNaTh MPE3EHTALHUIO
pE3yIbTATOB BBHINOJHEHUS XMUMHYECKOIO SKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
71ab0paTopHOI pabOThI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOIO MTPOEKTA);

YMEHMsSI y4eOHOTrO COTPYAHMUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NpOOJeM Ha OCHOBE Yyu€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uuuii (00Cyx AeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIMUS
COBMECTHBIX JCHCTBUM, OIPENCICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBINIOJIHEHHOM pabOoThI U JpyTHeE).

PeryiasiTuBHbIC YHMBeEpPCaJIbHbIe y4eOHbIe 1eiiCTBUS:

YMEHUE CaMOCTOSITEIbBHO ONpPENeNsATh LENu JeATEIbHOCTH, IJIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSATEeNbHOCTh, BBIOMpATh Hanbosee 3PPeKTUBHBIE CIIOCOOBI peleHus Y4eOHbIX U
MO3HABATENIbHBIX 337]a4, CAMOCTOSITENBHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEJUIOKEHHBIM AJITOPUTM JCUCTBUM IIPU BBINOJHEHUHM 33aJaHUA C Y4YETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yibTaTa 3asBICHHOW LIEJIA, YMEHHE
UCII0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPEAJIaracMbl€ B YCJIOBUM 3aJJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHUIO 00S3aTEIbHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHON paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE O0YYAIOUIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CTIOCOOBI



nercTBuil, crnenuduueckue A IpeAMeTHOM oOnacth  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  IOJYYEHWI0 HOBOTO  3HAHUSA, €r0  HMHTEPIPETALUU,
Ipeo0pa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonmy oOydenus B 8 Kkjacce mpeMEeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHSTUW: aTOM, MOJEKYJa,
XUMHAYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAsS), BaJIECHTHOCTh, OTHOCUTENIbHASI aTOMHASI U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIAPHAs Macca,
MaccoBasi 107151 XUMUYECKOI0 JIEMEHTa B COCIMHEHUU, MOJIIPHBINA O0BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIEKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHUS, XMMHYECKasi peakius, KiacCUPUKAIMSI pPEaKIui: peakiuu
COCAMHEHHUS, PEAKUUU pA3JIOKEHUS, PEAKIUH 3aMEIICHUs, PEaKIuu
o0OMEHa, K30- U IHAOTEPMUUYECKUE PEAKLUHU, TEIUIOBOM 3P(EKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOUTalb, pPAaAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS M HEMOJSIPHAs KOBAJECHTHAS CBS3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHWOH, PAacTBOp, MaccoBasi JIOJIsl BEIIECTBA
(TporeHTHAasE KOHILIEHTpAIUsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATUM U
MIPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BELIECTB U UX MPEBPAILICHUII;

e HCIMOJb30BaTh XHMHUYECKYI0 CHUMBOJHUKY [UJIsI COCTaBieHUS (opmyl
BEIIECTB U YPAaBHECHUN XMUMUYECKUX PEAKIIUIA;

e ONpENeNATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENCHb  OKHUCJICHUSI  DJICMEHTOB B  OWHApHBIX  COCIUHEHHUSX,
IIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCYy COEOUHEHUHU I10
dopmynam, BHUJ XUMUYECKONM CBs3M (KOBaJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSX;

e packpbiBaThb cMmbica [lepuoamyeckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX AJIEMEHTOB OT WX MOJIOXkEHUs B llepmommueckoi cucreme,
3aKOHOB COXPAHEHHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUsI, 3aKOHa ABOTrajipo;

e OMNWCBHIBATH M XapakTepu3oBaTh TaONMMuHylO Gopmy Ilepuognyeckoi
CUCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3ivyaTh TMOHATUS  «IJIaBHas
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnmna)», mansie u
OOJBIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPHIE HUMEIOTCS B
tabauie «llepmomnueckas cucrteMa XuMUYeckux odnemeHtoB JI. M.
MeHzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s/ipa, 00IlIee YUCIO JIEKTPOHOB
U pacrpeieieHUue UX M0 JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YAaCTBYIOIIUX B PEaKIUu
BEILIECTB, 0 TETUIOBOMY (P deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPK/IAsl ONKUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUuil B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISATH OTHOCUTEIIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO0 JIOJII0O XHMHUYECKOTO »dJeMeHTa 1o ¢dopmyie
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTEH PACUEThHI
[0 YPABHEHUIO XUMUYECKON PEAKIINU;

IPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIbHON JIEATEIBHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, 000O0IlEeHHE, CUCTEMATH3allMio, KiacCU(UKAIIUIO,
BBISIBJICHUE TPUYUHHO--CJICICTBEHHBIX CBSI3€M — MJI1 U3YUYCHHs] CBOICTB
BEIIECTB M XUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAYUHbIE METO/bI
MO3HAHUSA — HaONIOZCHUE, W3MEPEHHUE, MOJEIUPOBAHHUE, IKCIICPUMEHT
(peanbHBII U MBICJICHHBIN);

CIENOBATh  MpaBWJIAaM  TOJB30BAHUS  XUMHUYECKOM  MOCYJIOM H
7a00paTOpHBIM O0OPYJIOBaHMEM, a TaKXke MpaBujaM oOpalleHust ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMHU II0 BBINOJHEHUIO
7a00paTOPHBIX XWMUYECKUX OMNBITOB MO TMOJXYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BEHIeCTB (BOAOPOJa W KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C OMNPEACIEHHON MacCOBOW J0JIEN PacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh W TPOBOJUTH  XUMHYECKUE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCJIOT C MMOMOIIbIO MHIUKATOPOB
(;makmyc, perondranenH, METHIOPAHK U JPYTHE).

K xon1y oOydenus B 9 kiacce mpeIMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHATHI: XUMWYECKUN
AJIEMEHT, aTOM, MOJEKYJa, HOH, KAaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCJICHUS, XUMUYECKasl PeaKiysi, XUMUYECKasl CBS3b, TEIJIOBOM 3(dexT
peakuuu, MOJb,  MOJSPHBIE  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS] TUCCOLMAIUSA, PEAKIMH HOHHOIO
oOMeHa, KaTaau3aTop, XMMUYECKOEe paBHOBECUE, O0OpaTUMbIE U



HeoOpaTUMble pEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKILUU,
OKUCJIUTENb,  BOCCTAHOBUTENIb, OKHUCIEHWE M  BOCCTAHOBJICHUE,
aloTponus, aMmGOTEepHOCTh, XUMUYECKasl CBsI3b (KOBaJCHTHas, MOHHA,
METa/NInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTb XWMHYECKOW pPEaKUWW, NPEIeIbHO JOMyCcTHMas
koHuenTpanus [1/IK Bemecrna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX [MOHATHI U
MPUMEHSTH 3TU MOHITHUS IIPU ONMCAHUU BELIECTB U UX MPEBPALICHUM;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GOopMys
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUS! XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSX pa3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BEHIECTB K
OnpeseNéHHOMY KJIacCy COEIUHEHMM 1o ¢opMysaM, BHJI XUMUYECKOU
CBA3M (KOBaJE€HTHas, MOHHAs, METAUIMYECKas) B HEOPraHMYECKHX
COEIMHEHHMSIX, 3apsij MOHA M0 XUMHUYECKOW (opmyJsie, XapakTep cpeabl B
BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COEAMHEHMM, THI KPUCTALINYECKON
PEIETKN KOHKPETHOTO BELECTBA;

packpeiBath cMmbichn llepuognueckoro 3akona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMChIBaTh W  XapaKTEepU30BaTh
Tabnuunyo ¢opmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «1oOodHas
noarpynmna (b-rpymnma)», Manble W OoJyibIIME TEPUOJABI, COOTHOCHUTH
0003HAauEHHUs, KOTOpbIE MMEITCI B MEPUOAMYECKON Tabnuie, ¢
YUCJIIOBBIMU  XAapaKTEPUCTHKAaMU  CTPOEHHS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB | 3apsij sapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 10 DJEKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUHM CBOWMCTB 3JIEMEHTOB U WX COCIWHEHUN B
npesenax MajblX IEPUOJOB U INIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS MX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuud (10 YMCIAy U COCTaBy YYACTBYIOLIMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3 (EeKTy, M0 MU3MEHEHUIO CTENEHEeW OKUCICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U CHEIU(PUUYECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX W CJIOXKHBIX BEIIECTB, MOATBEPXKIas ONMUCAHUE
OpUMEPAMH MOJIEKYJSIDHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIIN;

COCTABJISITh YPAaBHEHUS JJEKTPOJUTUYECKOM JIHUCCOLUMALMU  KHCIOT,
LIEJI0YEHN U COJIEH, ITOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIU HOHHOIO



oOMeHa, ypaBHCHHS pEakiui, TMOATBEPKAAIINX CYIICCTBOBAHHE
TCHETHYECKOMN CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphiBaTh CYIIHOCTh OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA,
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHYCCKHX TIPEBPAIICHUNA B Pa3IMYHBIX
YCIIOBUSX;

BBIUMCIISITh OTHOCHUTENIBHYIO MOJICKYJSIDHYIO H  MOJIAPHYIO  MAacChI
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyrie
COCIMHEHMSI, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHCHHUIO XUMHUYECKOUW PEaKIIHH;

coOmo/laTh  MpaBWia  TOJB30BAHMUS ~ XUMHYECKOM  TOCyIoMl U
nabopaToOpHbIM  O0OpYJOBaHHEM, a TaKXKe TMpaBwia oOOpalieHuss ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XWMHUYECKHX ONBITOB 110 TIONYYCHHIO W COOHWpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

OPOBOJUTh  PEAKIMM, TOJTBEPKIAIONINE  KauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
noaua-, KapOonar-, (ocdar-, cunmukar-, cyinb@aT-, THIPOKCUA-HOHBI,
KaTHOHBI aMMOHHSI ¥ MOHBI M3YyYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTaHUUECKHUX BEILIECTB;

IPUMEHSTH OCHOBHBIC OTEPAIMN MBICIUTEILHON EATEIbHOCTH — aHAU3
U CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHUCTEMATHU3allUI0, BBISBICHHE
MPUYMHHO-CJICACTBEHHBIX CBSI3¢ — JUIsI M3YYCHHS CBOMCTB BEIIECTB W
XUMUYCCKUX PEaKIUi, ECTCCTBEHHO-HAYYHBIC METOJIBI IIO3HAHHUS —
HaAOJIOICHNE, M3MEpPEHHe, MOJEIMPOBaHUE, DSKCIEPUMEHT (pealbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB u dieKTPOHHBbIE (HU(pPOBHIE)
KonTpoJbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHavajibHbIe XUMHYeCKHE MOHATHS
Xumusi — BaxkHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

' MPaAKTUYECKOU ACSITEIIbHOCTH https://m.edsoo0.ru/7f41837c

YeJIoBeKa

12 BemecTBa 1 xumnueckne 15 1 bu6nmorexka LIOK

' peaxuu https://m.edso00.ru/7f41837¢

Htoro no pazneny 20

Pa3jnen 2. BaxkHeiimne npeacTaBuTe I HEOPraHUYeCKHX BellleCTB
21 Boznyx. Kucnopon. [lonstue 5 bubmuorexa [LIOK

' 00 oKcuIax https://m.eds00.ru/7f41837c
99 Bonopoa.Ilonsarue o kuciaorax 8 1 bubmuoreka [IOK

' M COJISAX https://m.edsoo.ru/7f41837¢c
93 Bopa. PactBopsr. [lonsitue 06 5 1 1 bu6nmorexka [IOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COEIUHEHU I https://m.edsoo0.ru/7f41837c

Hroro 1o pasnemy 30

Pasnen 3. llepuoguuecknii 3axon u Illepuoanyeckas cucrema xumnyeckux 3j1eMeHToB . U. MenneseeBa. CTpoeHune aToMOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJIl/lTeJII)HO-BOCCTaHOBI/ITeJII)Hble peammn



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 1

31 [lepuoauueckas cucrema 7 bu6mmoteka [LIOK
XUMHYECKUX 3JieMeHTOB . 1. https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHu4ecKas CBA3b.

3.2 OKHCIHTEIBHO- 8 buomiorexa LIOK

https://m.edso00.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUN
bu6mmoteka [IOK
Hroro no pasnery 15 https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bubmiorexa LIOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME



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

9 KUIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TeM uudpoBbie
Ne n/n P Kontpoabnbie | IlpakTnyeckue (icpp )
NMPOrpaMMbI Bcero o0pa3zoBaTrejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BeecTBO M XUMHYECKHE PeAKIIUH
11 [ToBTOpenue u yrirybneHue 3HaHUHA 5 1 bubanoreka [IOK
' OCHOBHBIX Pa3JIeiIoB Kypca 8 Kiiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnoreka [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAST TUCCOLIMALINS. 8 1 1 bubnnoreka [IOK
' XUMHUYECKUE PEaKIIMU B PaCTBOPAX https://m.edsoo0.ru/7f41a636
Htoro no pazneny 17
Pa3pnen 2. HemeraJsiibl M HX cOeTHHEHUSA
91 OO11ast XapakTepUCTUKA XUMUYECKHX 4 1 bubanorexa [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edso0.ru/7f41a636
OO01mas xapakTepuCcTUKa XUMUIECKUX
2.2 3J'ICHI\iCHTO]§) VIAI:Jr ninbl. Cepa u eé 6 bubmorexa HOK
' pyHint. Lep https://m.edso0.ru/7f41a636
COETMHEHUS
OO61mas xapakTepuCcTUKa XUMUYECKUX
2.3 3HCMCHTO]§) VA-f nnbl. A30T, hochop 1 ux 7 1 bubmmorexa [IOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COE/IMHEHUS
OO01mas xapaKTepUCTHKa XUMHUYECKUX
2.4 3J1eMeHT01133 IVAF-)F NIkl YTIepoa u 8 1 2 bubmmorexa [IOK
' . PYIIIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCTUHCHHUS
Htoro o paznemy 25



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

Pa3znea 3. Merajiibl 4 X COeIMHEHUA

. bubmmoreka [IOK
31 (O61pte CBORCTBA METALIOB 4 https://m.eds00.ru/7f41a636
bu6mmoreka [IOK
2 B % 1
3 KHEHNIINEe METAJUILI U UX COCTUHEHNS 6 httos://m.edsoo.ru/7f41a636
Hroro no pasneny 20
Pa3nes 4. Xumus u oKpy:Kaomas cpeia
bubnuorexa [JOK
41 BemiectBa 1 MaTepuabl B 5)KU3HU YEIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro mo paznemy 3
PesepBHOE Bpemst 3 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE INTAHUPOBAHUE

8 KJIACC
KosauyecTBo 4acoB DJIEeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kourposbubie | IlpakTnyeckue
n/n Bcero u3yueHusi | 00pasoBaTeJbHbIC
padoThI padoThI
pecypchbl

1 [Ipenmer xumuu. Posib XMMuu B )KU3HU 1 bubnuorexa [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METO/IAX MMO3HAHUS B XUMHH 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpaBuna

3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubmmoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEM»

4 Yucrele BemecTBa U cMecH. CriocoObl 1 bubnuorexa [JOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpakTudeckas padorta Ne 2

5 «l?as eJICHUE cﬁeceﬁ (Ha mpumepe 1 bubmmorexa HOK

8 . PIMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COMIM)»
bu6nmmorexka [IOK
A 1

6 TOMBLH MOTEKy IRt https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AJIEMEHTHI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTslie u clioXkHBIE BELIECTBA 1 bubmoreia HOK

P H https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nommorexa [0

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubnuorexa [JOK

10 X eckas o a. BanenTtHoc
AV 7 popuyxn HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX 3JIEMEHTOB
11 OTHoOcHTENbHAS aTOMHAs Macca. bubnuoreka [JOK
OTtHocuTenbHASI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1051 XUMHUYECKOTO bubnuorexa [JOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BeniecTBa. Moiib. bubnuoreka [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBIICHUS. bubnuorexa [IOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCiI0BHs IPOTEKAHUS bu6nuoreka LIOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUS MACChI BEIIECTB. bubnnoreka [IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4yecTBa, MacChl
17 BEIIECTBA 110 YPaBHEHUSIM XUMHYECKHUX bubmorexa LOK
N P https://m.edso0.ru/ff0d5708
peaKIuii
Kitaccudukanust XaMU9IeCKUX peakinii
18 (coenMHEHUs, PA3NOKECHUS bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONETUCT 0606y eHUE U bubmmorexa [IOK
H AT Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HaHUI
20 KonTtponbHas padora Nel o Teme bu6mmoreka [IOK
«BelecTBa 1 XUMUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMmecs razos. Cocras bubmuoteka [LIOK

Bo3nyxa. Kucnopoa — snemenT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocToe BeecTBo. O30H

duznueckre 1 XUMHUYECKHUE CBOMCTBA

22 KUCI0poa (peakimu OKUCICHUS bubmorexa HOK
poaa P ’ https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Crioco0bI TOJTy4eHHUsT KHCIOPOoia B
23 naboparopun 1}; 1} OMBIH_UICHI:IOI([:TI/I bubmmorexa LIOK
PATOPHIL T TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 5P PexT Xxumuueckon
24 peaKiuu, MOHATHE O bubnuoreka [LIOK
TEPMOXHMHYECKOM YPABHEHUH, K30~ U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYECKUX PEAKITUIX
To o (HedTh, yTO €TaH).
25 3arH J;Zflefgie?;:; y;aﬂilfozlo;b? e)rro bubmiorexa LIOK
P AY%e, https://m.edsoo.ru/ff0d4c4a
NpeIOTBPAILCHUS
[TpakTiueckast pabota Ne 3 o Teme
26 «ITomydenue u cobrpanue Kucaopoaa bubmmorexa LIOK
y . p poa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB»
97 Bonopon — anemMeHT u npocroe bubmuoreka [LIOK
BelecTBo. Haxoxienne B npupoae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre U XMMUYECKHE CBOMCTBA bubnuoreka [JOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6nmmoreka [IOK
29 I1
OFUITHE O KHCJOTAX 1 cOIX https://m.edsoo.ru/ff0d50d2
30 CniocoObI momy4YeHus BOAOPOIa B bubnnoreka [IOK
Jaboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 mo Teme
bu6nunoreka [IOK
31 «ITomyuenue u cobrpaHue BOAOPOAA,

W3Y4YEHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MonsipHblif 00bEM ra30B. 3aKOH

bu6mmoteka [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brruucnenus o0bEma, KoImdecTBa
33 BEIIIECTBA I'a3a 10 €ro U3BECTHOM bubmmorexa [IOK
MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Brrancnenus 00pEMOB ra30B 1Mo
34 ABHCHMIO PEaKI[MU Ha OCHOBE 3aKOHA bubmmorexa LIOK
P R P . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 Ddu3nvecKue U XMMUYECKHUE CBOMCTRA bubnuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
6 CocraB ocHoBanwuii. [TonsTre 00 bubnuorexa [JOK
WHJIMKaTOpax https://m.edsoo.ru/ffod59e2
Bona kak pactBoputenb. HacklieHHbIE
37 u HeHaCBIHI:l)eHHBIé) acTBOpHL. MaccoBas bubmmorexa [IOK
P DL https://m.edso0.ru/ff0d5h40
JIOJIS BEIIECTBa B pacTBOPE
[TpakTiueckast pabota Ne 5 o teme
38 «IIpurorosienne pacTBOpoOB ¢ bubmuoreka [LIOK
OIpeIeIEHHON MacCOBOM JOJIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA
39 Konrtponbnas padora Ne2 o teme bu6muoreka [LIOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KJIacCu(pHUKaIus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenune U XUMHUYECKHE CBOMCTBA
41 KI/ICJ'Iy;)THLIX OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUsI: COCTaB, KJ1accuuKanus, bubnmnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tonmy4yenue u XMuMHUYECKUE CBOMCTBA

bu6mmoteka [IOK

43
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukanus, bubnnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHne u XUMUYECKUE CBOMCTBA bubnuorexa [IOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCO((SLII) ch[m q)eHH;I XHMqucpKHe bubmmorexa LIOK
_ Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTueckas padora Ne 6. Peienue
47 SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTMHEHU I
48 I'enernueckas CBI3b MEXY KJIacCaMHU bubnnoreka [IOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubnuoreka [JOK
49 O0o01IeHre U CHCTeMaTU3aIHsl 3HAHUI
B t https://m.edso00.ru/00ad9ch2
KonTponbHas padora Ne3 mo teme
50 "OCHEBHLIG KJ'II;CCI)I HEOPraHWYECKUX bubmmorexa [IOK
. P https://m.edso0.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKH KJIacCU(pUKAIIUN
51 XI/II\I/)II/I‘-ICCKI/IX 3JIEMEHTOB 1(1_I)OH5[TI/IC 0 bubmmorexa HOK
' https://m.edso00.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMCHTOB
Ilepuoanueckuii 3aKOH U
pHO bubnuoreka [JOK
52 [Teproauueckast cucreMa XUMHUIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
bubmuoreka [JOK
53 [leproael, rpynmel, NOATPYIIIbI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bu6mmoteka [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 37IeKTPOHHBIX 000JI0YEK
. bubmmoreka [IOK
55 aToMOB 1eMeHTOB [lepronueckoi
https://m.edsoo.ru/00adaébc
cuctemsl J. 1. Menzaeneepa
XapakTepucTuka XHUMHUYECKOTO
56 3JIEMEHTA T10 €r0 MOJIOKEHUIO B bubmmoreka [IOK
[Tepuoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronnueckoro 3akoHa s
57 pa3BUTHUSA HayKHu U ipakTuku. /. W. bubnnoreka [IOK
MenieneeB — y4€HbId, IEJaror u https://m.edsoo.ru/00ada96e
rpaXX 1aHUH
58 DIEeKTPOOTPULIATETLHOCTH AaTOMOB bubnnoreka [IOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnast xumuueckas CBsI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas xumudeckas bubmuoreka [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeNosipHas XMMUYECKast bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmotexa [IOK
62 CTeret OKHCIIeHIS https://m.edsoo.ru/00adae28
63 OKHUCIHTEITbHO-BOCCTAHOBUTEIHHBIC bubnuoreka [JOK
peaxIyu https://m.edso0o.ru/00adb076
64 OKHUCIUTENNU U BOCCTAHOBUTEHN bubmmorexa [IOK
https://m.edso00.ru/00adb076
65 KonTtponbHas padora Ne4 o teme bubmuoteka [LIOK
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«Crtpoenue aroma. XMMHUUECKas CBS3b)

https://m.edsoo.ru/00adb486

66 PesepBHbIil ypok. O600mICHHE 1 1 bubmmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
cucTreMaru3anus 3HaHUN https://m.edso0.ru/00ad9ch2
68 Peseprublit ypok. O6o0uieHne n 1 bu6mmoteka [LIOK
cucTreMaru3anus 3HaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I1O 68
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9 KUIACC

KosaunuyectBo yacos DJIEKTPOHHBIE
Ne Jara uugposbie
Tema ypoka Konrposbnuble | IlpakTuyeckue
n/n Bcero u3yueHHusi | 00pasoBaTeJbHbIC
padoThI padoThI
pecypchbl
[lepuoauueckuii 3aK0H.

1 [lepuonuueckast cucrema 1 bu6mmoteka LIOK
XUMHYECKUX 351eMeHTOB []. U. https://m.edsoo.ru/00adb59%
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKHUX 3JIEMEHTOB 1 bubmmorexa [IOK

N https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Kitaccudukanus 1 HOMEHKIaTypa 1 bubnnoreka [IOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMudeckoil CBSI3U U TUITBI 1 bubnuoreka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel mo teme

5 «IToBTOpEHNUE U yriayOsieHue 3HaHu 1 1
OCHOBHBIX pa3zeiioB Kypca 8 Kiaccay

6 Knaccudukarms xuMudeckux 1 bubnnoreka [IOK
PEAKLHI 110 pa3InNYHbIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

bu6mmoteka I[IOK
7 peakuuu. [IoHATHE O TOMOTEHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsITHE O XMMUYECKOM PaBHOBECHH.
but6mmoreka [JOK
8 ®DaKTOpkI, BIUSIOMIAE HA CKOPOCTh 1

XUMHYECKOM PCaKIMU U MOJIOKCHHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCUA

OKHCINTEIFHO-BOCCTAHOBUTEILHBIC

bubnuorexa [JOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHYECKOU
10 I/ICEO na I/II/IpCI/IJIBHbIG U ci1a0ble bubmorexa LOK
a THHArm. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HNounurle ypaBHEHUS PEAKITUNA Bubmrorexa IIOK
yp peartt https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEJICTAaBICHUN buGnnorexa LIOK
p 8 https://m.edsoo.ru/00add5d8
00 DIIEKTPOJIUTHYCCKON TUCCOIMAIIIH
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IpEACTABIIEHUI 00 bubnnorexa [IOK
pest . https://m.edsoo.ru/00add8hb2
ANEKTPOIUTUUECKON TUCCOIMAIINN
14 [TousTHE O THAPOIN3E CONIEH bubnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTH3aIus bubnnoreka [IOK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perenne dKxcnepuMeEHTAIbHBIX bubnnorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas pabora Ne2 o teme
17 «DNEKTPOIIUTHUECKAST TUCCOLIAAIINI Bubmorexa IIOK
P A Tt https://m.edsoo.ru/00addecO
XVMUYECKUE PEaKIIUU B PaCTBOPAX»
OO011ast XapaKTeEPUCTHKA FaJOre€HOB.
18 analnqecfne CBF(;fICTBa Ha IpuMepe bubmorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopos. CossiHasi KUCIIOTA, bu6mmoreka [IOK
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XUMHUYECKHE CBOICTBA, MOJIyYEHHE,

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

pUMEHEHHE
ITpakTrueckas padota Ne 2 o Teme
20 «lTosy4enue COITHON KUCIIOThI bubmmorexa LIOK
- N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOUCTB»
Brruncienus mo ypaBHEHUSIM
21 XUMHUYECKUX peazlfnﬁ, €CJIN OJIUH U3 bubmorexa LIOK
https://m.edso0.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO0m1as xapaKTEpPUCTHKA SJIEMEHTOB bubnnoreka [IOK
VIA-rpynsl https://m.edsoo.ru/00ade64a
ANOTpONTHBIE MOIU(MUKAIIUHN CEPBI.
93 Haxoxnenue cepbl U €€ coeTMHeHUN bu6nmmorexka [IOK
B IIpUpoOJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoj1, CTpOEHHUE, bubnnorexa [IOK
(bu3MYeCcKue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢u3nyeckre u XMMHUYEeCKHEe CBOMCTBRA, brbmmorexa [IOK
https://m.edsoo.ru/00adea28
pUMEHEHHe
XUMHUECKUE peakiuy, JexKalinue B
OCHOBE MPOMBIIIJIEHHOT0 crocoda
26 MOJTy4Y€HUs] CEPHOMN KUCIIOTHI. bu6muoreka [LIOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY KarolleH cpeibl COeINHEHUIMU
cepsl
97 Brruncinenne MmaccoBoO# 10JIH BEIXOIA bu6nunoreka [IOK
MIPOTYKTA PEAKIINU https://m.edsoo.ru/00adec8a
28 OO11ast XapakTepUCTHUKA DIIEMEHTOB bubmuoteka [LIOK
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VA-rpynnsl. A30T, pacpoCTpaHEHUE
B IIpupoae, GpU3nIecKue u
XUMHYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

bubnnorexa [JOK

29 XUMHUYECKHE CBOMCTBA, MOJIYUYCHUE U
Y https://m.eds00.ru/00adf004
IPUMEHCHHE
ITpakTrueckas padota Ne 3 mo Teme
30 «ITonyuenne aMMuaka, U3y4eHHE €ro bubmmorexa [IOK
- 1Y https:/m.eds00.ru/00adf180
CBOMCTBY»

31 A30THas KUCIIOTa, €€ PU3NIeCcKHe u bubnnoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aAMMOHHS B KA4ECTBE MUHEPATBHBIX

32 noOpeHmit. XUMUIEeCKOoe bubmorexa HOK
Y ' y https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCIMHEHHUSIMU a30Ta
®docdhop. Oxcup dhochopa (V) u

33 (1)00(%)0 pHaSI KI/ICHJ'Ig)Ta (ﬁniw({ezlme u brbnmorexa LIOK

P . https:/m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TIOJTYICHUE
Ucnonb3oBanue ocdaTtos B

34 KauecTBE MUHEPaIbHBIX YI00PEHHUIA. bubnnorexa [IOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B

35 pH I()) e (I;)I/I3I/IE){CCK1;IC 1 XUMHYECKHUE bubmmorexa [IOK

p P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaepojaa, ux Gu3ndeckue u bubnuoteka [IOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIOTHYecKre mpoodIeMbl,
CBsI3aHHBIE ¢ oKcuaoM yriepona (1V)

37 VYronpHas KUCI0Ta U €€ COTN bubmmorexa [OK
https://m.edso0.ru/00ae006¢
[TpakTrueckas padora Ne 4 1o Teme

38 "[Tonyuenune yriaekucioro rasa. bubmmoreka [IOK
KauecTBenHnas peakuus Ha KapOOHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TOHATHUS 00
39 OpraHUYECKHUX BEIISCTBAX KaK O bubmorexa [IOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoa
. bubnuorexa [JOK
40 KpemHuwii u ero coeTMHEHUS
https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Perenune

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [IOK
«Baxneiine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUSD)

KonTponbnas paborta Ne3 o teme
. bubmuoreka [JOK
42 «BakHerme HeMeTaUIbl H MX
https://m.edsoo.ru/00ae0e18
COCTMHCHUSD)
OO0m1as xapaKTEepPUCTHKA XUMUYECKHIX
3JIEMEHTOB — METAJIJIOB.

43 Mertamnndeckas CBsI3b U bu6nmotexa [IOK
METaJUTMYECKasi KpUCTaUTMYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckKre CBOMCTBa
METAJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUH psif

HaIpsKEHUN METaJNIOB

https://m.edsoo.ru/00ael1156
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O0611me crnocoObl MoTydeHs
MeTaiutoB. CrinaBel. BerauciaeHus mo

45 YPABHEHUSM XUMUYECKHUX PEAKLIUM, bubmmorexa [IOK
https://m.edso00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
IpUMECcH
46 [TonsaTHE O KOPPO3UU METAIIOB bubmorexa HOK
https://m.edso00.ru/00ae1278
bubnnorexa [JOK
4 [enourbre meTatet https://m.edso00.ru/00ae14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPHUS U bubnnorexa [JOK
KaJIust https://m.edso00.ru/00ae14b2
49 [[{enouHO3€eMENbHBIE METAIIIIBI — bubnmoreka [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Bakueime coefMHESHUS KBNS bubmorexa LHOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHNEe U CUCTEeMaTH3aIUs
3HAHUH
59 JKE€cTKoCTh BOBI U CITOCOOEI €& bu6nmmoreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpakTryeckast pabora Ne 6 mo reme
53 "XKEcTKOoCTh BOABLI M METOIBI €€ bubmorexa LOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUs
54 ASTFOMUHH bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOICTBa OKCHIA U bubmuorexa [LIOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso but6mmoreka [JOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMIPOKCHUIIBI U COJM JKETIE3a

bu6mmoteka [IOK

> (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
5g O060011eHNE U CUCTEMaTH3AIHA
3HAHUHN
[IpakTuyeckas padora Ne 7. Perenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [IOK
«Baxnenmue MeTajlIbl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Brraucnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIUi, €CIIU OJIUH U3
pPEareHTOoB J1aH B U30BITKE WU bubnmoreka [JOK
60
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MAacCOBOM JI0JI BBIXOJa IPOIYKTa
peakuuu
61 O060011eHNE U CUCTEMAaTH3AIHSA
3HAHUHN
KonTponbnas pabora Ne4 o teme
62 «BaxHeWIe MeTalIbl U UX
COEIMHEHUS»
BemecrBa u maTepuansl B bu6mmoteka I[IOK
63 .
IIOBCETHEBHOM KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HEHNE bubmuoreka [LIOK
OKPYXaIOIIe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perieHnu bubmuoreka [LIOK
9KOJIOTUUYECKHX MPOOIIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O6001eHNE U bubmuorexa [LIOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O0001meHue u bubmuoteka [LIOK
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CUCTeEMAaTH3alUs 3HAHUI

https://m.edsoo.ru/00adb33c

PesepBHbIii ypok. O6001mIeH e 1
crucTemMaTu3auurs 3HaHUI

68

bubnuorexa [JOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO HACOB 10
I[TPOI'PAMME
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