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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3oBaTeNbHBIX opraHm3aiusix Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KilaccaM M CTPYKTYPUPOBAHHE IO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4eHUs XUMUU Ha YPOBHE IeJIeH N3YUYeHUs MPEIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UTparOT (POpPMHUPYEMbIE XUMHUEHW MPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHune xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIeSITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPOAbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHHM XUMHH OOECHeYMBaOTCs crerupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHATHUI XUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 Inoaxoaa K €€ m3ydeHuro. CoaepkaHue CKIaIbIBa€TCsl U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HaHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXarloluid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX PeaKluii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE 1T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MoO3HaHMWS B XUMHU. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOMW TMOCY/I0H, MpaBUiaMu pabOThl B JIAOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3iioKeHHE TUAPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHUWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenuwe xucimopoia B Ipupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBolr 3(Q(}ekT XUMHUECKOW peakuud, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¥ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HaceolllieHHbIe M HEHACBIIIEHHBIE PACcTBOPBLI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHHMi. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKME U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCJIOPOJa, HAOMIOJCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeicTBre Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiicTBusa okcupa menud (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHWYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHbIE METALIHbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonHas W JJIIMHHONEPUOAHAS  (POPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUueK aToMoB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPyMIiaM U MepruoaM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAay4dHbIH (akT, TUroTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, Kalblusi H WX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4eCcKUX peakiuii Mo pa3aIudHbIM MPU3HAKAM (TI0 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 CKOpOCTH XUMHUYECKOW peakmuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBOMNCTBA KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaliOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu passioKeHHUs, COCIUHEHMS ), paclOo3HABAaHUE HEOPraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOAA HA OpPraHW3M YEJOBEKa. BaxkHeWimme XJIopuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PHUKAITUN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCIOT W crnenududeckne). XUMHUECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COCIUHEHHMSIMH cepbl (KHCIOTHBIE JOK[H,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoictea. KpyroBopot a3ora B mpupone. AMMHUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3UUYECKUEe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MO4YBbl U BonoémoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekr. YronpHas KuUcaoTa U €€ coM, uX (PU3NIEeCKUe U XUMHUYSCKHE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIICH, 3TaHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHMpax, OeKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKINy Ha CyIb(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POCHOPHBIX yIOOpEeHUM, MOTyUEHHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3Yy4YEHHE MoOZENen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKEeHUN MeTawoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTaiuioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamibl: onoxkeHue B llepuogmyeckon cucreme XMMHYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCH]IA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIOJB30BAHUE BHUACOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHeumue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolehd cpeapl (MpelesibHasl JOoMyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpU HM3YYeHHUH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE MOHSTHUS: HAy4dHbIH (DaKkT, rUmoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE Y4YeOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYaAIOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEIOBATENbCKOM, TBOPYECKOM W JAPYrHX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIIECCE OTOM Yy4eOHOW NeATeNbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH U YPOBHSA OOy4YeHHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaTbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs IMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpene;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3MYECKOMY M TICUXHUYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIy4aeMble MPU MU3YUYEHUU XHUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHNs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC yIeOHbBIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcce TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEPMAHUS, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABAaTEIbHBIX 3324 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUPATh ONTUMANFHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIHU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHOMN 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMBbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMeTHBIX pPE3yJabTAaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIbHOCTH 1O  TMOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpHpeTalny,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCITMHEHUHU, MOJISIPHBIM 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEII0BOU A((EKT peakiuu,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMMuHyr ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHToB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYacTBYIOUIUX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YYEHHsI CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pYJOBaHHWEM, a TaKXKe TMpaBuUiiaM OOpalIeHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOAUTH  XMUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIONTUXCS YMEHUIA:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBS3b, TEIUIOBOU 3P (HEeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTAaHOBIICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BAJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME M cHenuPUIECKrUe XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca dTUX peaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PacUEThI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TIOIYYCHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIWH, TOATBEP)KIAIOIINE  KAa4eCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYCCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

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

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSAMHECHUS
Wroro no pazueny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 A KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  obOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Poss Xumuu B KU3HA 1 5 09 bubnuoreka [IOK
uesioBeka. Tesa v BelecTsa ' https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 II 1 6.09
OHSITHE O METO/aX TIO3HAHUS B XUMUH httos://m.edsoo.ru/ffod227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 1.09 bubnunoreka [JOK
o0Opalenus ¢ 1a00paTOpHLIM ' https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 13.09 bu6mmoreka [JOK
pasenenus cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padorta Ne 2
5 «Il’jas eJIeHUe cﬁeceﬁ (Ha mpumepe 1 19.09 bubmorexa [JOK
a . buMep ' https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmoreka [IOK
6 A 1 20.09
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKH bu6mmorexa [IOK
7 1 26.09
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
b K
8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 27.09 nomaotexa IO

https://m.edsoo.ru/ff0d2a6c¢c



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

bubmuorexa [JOK

9 A -MoJ1e € YUeHHe 3.10
TOMHOTMOICKYILIpHO® yaetd https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BaareHTHOCTB 4.10 bubmorexa OK
pMy:a. ' https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
11 OTtHocCuTENbHAS aTOMHAs Macca. 10.10 bubnmoreka [JOK
OTHOCUTENbHAS MOJIEKYIISIPHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOI0O 11.10 bubmuorexa [JOK
3JIEMEHTa B COSMHEHUN ' https://m.edsoo.ru/ffod350c
13 KonnuectBo BemectBa. Mouib. 17.10 bu6mmorexa [IOK
MonspHas Macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. 18.10 bu6mmorexa [IOK
XuUMHUUECKas peaKiust ' https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycinoBHs NPOTEKAHUS bubnuoreka [IOK
15 5 24.10
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. 25 10 bubnuotexa [JOK
XUMUYECKUE YPABHEHHS ' https://m.edso0.ru/ff0d3b88
BeruncneHus KoIm4ecTBa, Macchl
17 BEILIECTBA [0 YPABHEHUSIM XUMHUYECKHUX 26.10 bubmorexa HOK
HeeTBa o yp ' htps://m.eds00.ru/ff0d5708
peakuui
Knaccudukanus XHMHYECKAX peaKIIni
18 (coe HHq;HI/Is[H a3JI0KECHUS e bubmmorexa LIOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IIeHne U bubmmorexa [JOK
H et Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHUHA
20 KonrtponsHast padora Nel mo teme bubnnorexa [JOK

«BemecTBa U XUMUYECKUE PEAKLIUM

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
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
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Boznyx — cmecs razos. Cocras

21 Bo3ayxa. Kucinopom — snemMeHT u bubmmorexa [IOK
AYxa. poA https://m.edso0.ru/ff0d448e
npocroe BeuiecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHMCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl . https://m.edsoo.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOsl MosTy4eHus KUCI0poia B
23 1abopaTopuH U MPOMBIINIIICHHOCTH bubmmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar ;13He1§1/1e(11;03 . a, CTI0COOBI iro bubnuorexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tony4yenne u coOupanue KUCIOpoa bubmmorexa [OK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
78 duznueckre 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KUCIOTAX U COJAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTydeHus BOAOPOa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas padota Ne 4 o Teme bubmuorexa [JOK



https://m.edsoo.ru/ff0d448e
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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«[lonmy4yenne u coOupanue BOJAOPOA,
U3Y4YCHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABorazpo https.//m.edsoo.ru/ff0d542e
Brruucnenus o00béMa, KoaudecTra
33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmorexa LHOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HWIIH 00BEMY
Brruucnenus 00bEMOB ra3oB 0
34 ABHEHHUIO PEaKIIMy Ha OCHOBE 3aKOHA bubmorexa LHOK
7P " peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 du3nvecKue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnnoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennbie
37 u HI;HaCBI peHHLIE aCTBOPBI MH;CCOBaSI bubmorexa HOK
Hl P P https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCupUKaIus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenue U XMMHAYECKUE CBOMCTBA
yi bu6mmoreka [IOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHHUS: COCTaB, KJIacCHU(UKAIIHS,

bubmuoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHU4ECKHE CBOMCTBA bubnnorexa [HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnoco((ibll) oI )eHI/ISI nganIc)KI/Ie bubmorexa HOK
N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3374 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'eneTnyeckas cBA3b MEXKIYy KilacCaMu bubnnorexka [JOK
HEOPraHWYECKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U cucTeMaTu3alus 3HaHu!
B H https://m.edso0.ru/00ad9ch2
KontponbHast padota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XMMHYECKUX

anemenToB JI. 1. MenaeneeBa

https://m.edsoo.ru/00ada52c
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bubmuorexa [JOK

53 ITe
PHOZBL, TPYHLIBL, HOAPYIIH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bubnmoreka [JOK
95 aToMOB 351eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BuTus HayKku U npaktuku. 1. 1. bubnuorexa [IOK
MenneneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
Ipa)<TaHuH
DIEKTPOOTPUIIATENILHOCTh AaTOMOB
bu6mmoreka [JOK
58 XUMHUYECKHUX DJIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas nmpoBepouHas pabota
bu6mmoreka [JOK
59 14
OFHAI XHMHHCCRAT CBASD https://m.edsoo.ru/00adac34
50 KoBaneHnTHas nosnsipHasi XMMHYECKas bubnnorexka [JOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CremneHb OKHCITE
TETCHD ORHCICHIT https://m.edsoo.ru/00adae28
63 OKHUCIUTEITFHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK

peakmuu

https://m.edsoo.ru/00adb076
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bubmuorexa [JOK

64 OKHCIUTENN U BOCCTAHOBUTEIH 1 https://m.eds0o.ru/00adb076
65 KonTponbnas padora Ne4 o teme 1 1 bubnmoreka [JOK
«CtpoeHue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cUCTEMaTU3als 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBubIil ypok. O600611eHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O6o011eHNE U 1 bubnnorexa [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOTPAMME
IMOYPOYHOE IINIAHUPOBAHHUE
8 b KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoxa Bcero Kontpoabsie  Hparrireckite H3ydyeHusi oOpa3oBaTeIbHbIE
padoThl padoThI
pecypchl
1 [Ipeamer xumun. Ponab XUMUU B KU3HU 1 509 bubmuoreka [JOK

yeJjioBeka. Teja U BelnecTna

https://m.edsoo.ru/ff0d210c
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bubmuorexa [JOK

2 TTousTue o MeTOmax MO3HAHUS B XUMUH 3.09 https://m.edsoo.ru/f0d227e
[TpakTrueckas padota Ne 1 «[IpaBuna
3 paboThl B 1a00paTOpUn U MPUEMBI 9.09 bubnmoreka [JOK
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa 1 cMecH. CriocoObl 10.09 bubmuoreka [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2
5) «Pa3nenenue cmeceill (Ha npumepe 16.09 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBapEHHOW COJIN)»
bubmuorexa [JOK
6 ATOMBL H MOIICKY TEL 17.09 https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE AIIEMEHTHI. 3HAKH 23.09 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocTeie u cnoXHBIE BENIECTBA 24.09 https://m.edsoo.ru/f0d2a6e
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 30.09 htts://m.edsoo.ru/ffod2ds0
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyina. BaneHTHOCTb 1.10 bubmorexa HOK
https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHUX JIEMEHTOB
11 OTtHocuTeNnbHAS aTOMHAs Macca. 07.10 bubnuoreka [IOK
OTHOocHTENbHAS. MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMAYECKOTO 08.10 bu6mmorexa [IOK
3JIEMEHTA B COEUHEHUU https://m.edsoo.ru/ff0d350c
13 KomugectBo BemecTBa. MoJib. 14.10 bu6mmoreka [JOK

MomnsipHast macca

https://m.edsoo.ru/ff0d5230
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14 DOu3nYeCKUe U XUMUYECKHUE SIBICHUS. 15 10 bubmuoreka [JOK
Xumuyeckas peakius ' https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycioBus NPOTEKAHUS bubnuoreka [IOK

15 . 21.10
XMMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al16

16 3aKOH COXpaHEHHUsI MacChl BEIECTB. 22.10 bubnmoreka [JOK
XUMUYECKUE YPABHECHUS ' https://m.edsoo0.ru/ff0d3b88
BerancneHus Kom4ecTBa, Macchl

17 BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX bubmmorexa LOK

H . P https://m.edsoo.ru/ff0d5708
peakuui
Krnaccudukanus XuMHYECKAX peaKIui
18 (coe I/IHq;HI/IﬂH a3JI0KECHUS e bubmmorexa LIOK
A P : hitps://m.eds00.ru/ff0d3f34
3aMeIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukioneauct. O6o0eHne 1 bubmmorexa [JOK
t AHCT: HUI https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHHUHA

20 KontponsHas padora Nel no treme bubnnorexka [JOK
«BelecTBa 1 XUMHYECKUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
Bo3ngyx — cmech rasos. Cocras

21 Bo3ayxa. Kucinopox — a1eMeHT u bubnuorexa LIOK

yxa. p https://m.edsoo.ru/ff0d448e
npocrtoe BemectBo. O30H
OuU3NYECKNE U XUMUYECKUE CBOMCTBA
22 KHCIIopo/ia (peakliuy OKUCIICHUS bubmmorexa LIOK
pOa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CriocoOsI MoTy4eHus: KHCIopoia B
23 nmaboparopuu zlqn OMLIIHneHF;I(J):LTI/I bubmoreia HOK
parop P ) https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
24 TemnnoBoit s ekt xumMuueckoit bubnnorexa [JOK

pCaKknuu, NOHATUC O

https://m.edsoo.ru/ff0d4790
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TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U
OHIAOTEPMUYECKUX PEAKLUAX

TormBo (HedTh, yroiab U METaH).

bu6mmoreka [IOK

2
> 3arpssHEHHE BO3AyXa, Criocobs ero https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «ITonyuenne u coOnpanue KUCIopoaa bubmnorexa [IOK
i . p poAa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
97 Bonopoa — snemeHT u npocroe bu6mmoreka [IOK
BelniecTBO. HaxoxkaeHnue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 du3nvecKue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojiopoaa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlousiTre 0 KUCIOTaX U COJISIX bubnmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnmnorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTruyeckas padora Ne 4 o Teme
31 «ITonyuenne u cobupanue BOAOpoIa bubmorexa LOK
yi . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
39 MossipHblii 00BEM ra3oB. 3aKOH bubnnorexka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0néMa, KOJIUYECTBA
33 BEIECTBA ra3a 10 €ro U3BECTHOM bubmiorexa LOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEMIECTBA WIIH 00BEMY
Brruncienus 005EMOB ra3oB MO
34 aBHEHHIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa LOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 dusnueckre 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
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BOJIBI

https://m.edsoo.ru/ff0d587a

CocraB ocHoBauuii. [Touarue 00

bu6mmoreka [IOK

36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbie
37 u HiHaCLIpeHHBIS aCTBOPBI MH;.CCOBaﬂ bubmmorexa [JOK
B P DL https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o teme
«IIpurorosiieHre pacTBOPOB C bubnuorexa [JOK
38 .. . .
onpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padorta Ne2 o teme bubnnorexa [HOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyyenue U XMMAYECKUE CBOMCTBA
41 KI/ICJI};qTHLIX OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cocTaB, KiiacCu(pUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XuMH4YeCKue CBOMCTBA bubnuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIaTypa,
(cpenrinc) P bubmuorexa [JOK
46 CIOCOOBI MOTYYEHUS, XUMUYECKHE

CBOICTBa

https://m.edso0.ru/00ad9474
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[TpakTuyeckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME

bubmuoreka [JOK

47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 ['eneTnueckas cBsI3b MEXKIy KilaccaMu bubnmoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0011IeHre U CUCTEMAaTU3allisl 3HAHHIMA
m . https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 o teme
50 "OCHOBHEBIC KJ1aCChl HCOPTaHUIECKHX bubmorera [JOK
o P https://m.edsoo.ru/00ad9ela
COCIMHCHMI
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHYCSCKHUX 3JIeMEHTOB. [IoHsaTHE O bubmorexa [JOK
' https://m.edso00.ru/00ad9ffa
IpyNIax CXOIHBIX 3JICMCHTOB
Ilepuoanyeckuii 3aKOH U
52 Hepno WYeCKass CHCTeMa XUMHYECKHX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 [lepuopapl, TpyImnsl, TOATPYIIILI bubmorexa [JOK
PHOZEL, TPYIHEL, HOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexka [JOK
anep. Usoromsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00070UeK
. bubnuotexa [JOK
55 aToMoB 35ieMeHToB [leproauyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. . MenneneeBa
XapakTepruCcTUKa XUMHIECKOTO
56 3JIEMEHTA TI0 €0 MOJO0KEHUIO B bubnmoreka [JOK

[Tepnonnueckoii cucreme /1. U.
Menpgeneena

https://m.edsoo.ru/00ada824
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3nauenue [lepuoauyeckoro 3akoHa ass
pa3BUTHS HAyKH U nipakTuku. [. 1.

bubmuoreka [JOK

S MenaeneeB — y4€HbIU, IEAror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPULIATEILHOCTh ATOMOB
58 XUMHYECKHUX JIEMEHTOB/ bubmmorexa [JOK
. https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas paboTa
bu6mmorexa [IOK
59 Honast ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHast XuMH4ecKas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XUMHUYECKast bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneH, okHCICHs https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE bubnnorexka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OkucnuTenu u BOCCTAHOBUTENH bubmmorexa [OK
https://m.eds00.ru/00adb076
65 KonTponbnas padota Ne4 o teme bubnnorexka [JOK
«CtpoeHue aroma. XUMUYECKAsI CBS3bY https://m.edsoo.ru/00adb486
66 PesepBHblitl ypok. O600611eH1E 1 bubmuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011eHNE U bubnuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHblitl ypok. O600611eH1E 1 bubnnoreka [JOK

CHCTeMaTHu3alus 3HaHUH

https://m.edsoo.ru/ff0d61c6
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IHOYPOYHOE IIVTAHUPOBAHUME

8 B KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  obOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Poss Xumuu B KU3HA 1 509 bubnuoreka [IOK
uesioBeka. Tesa v BelecTsa ' https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 II 1 5.09
OHSITHE O METO/aX TIO3HAHUS B XUMUH httos://m.edsoo.ru/ffod227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 9.09 bubnunoreka [JOK
o0Opalenus ¢ 1a00paTOpHLIM ' https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 1.0 bu6mmoreka [JOK
pasenenus cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padorta Ne 2
5 «Il’jas eJIeHUe cﬁeceﬁ (Ha mpumepe 1 16.09 bubmorexa [JOK
a . buMep ' https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmoreka [IOK
19.09
6 ATOMEI H MOIICKYJTEI 1 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKH bu6mmorexa [IOK
7 1 23.09
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 II 1 26.09
POCTRIE 1 CHOXHBIC BemecTaa https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d26ca
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bubmuorexa [JOK

9 A -MoJ1e € YUeHHe 30.09
TOMHOTMOICKYILIpHO® yaetd https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BaareHTHOCTB 3.10 bubmorexa OK
pMy:a. ' https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
11 OTtHocCuTENbHAS aTOMHAs Macca. 07.10 bubnmoreka [JOK
OTHOCUTENbHAS MOJIEKYIISIPHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOI0O 10.10 bubmuorexa [JOK
3JIEMEHTa B COSMHEHUN ' https://m.edsoo.ru/ffod350c
13 KonnuectBo BemectBa. Mouib. 14.10 bu6mmorexa [IOK
MonspHas Macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. 17.10 bu6mmorexa [IOK
XuUMHUUECKas peaKiust ' https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycinoBHs NPOTEKAHUS bubnuoreka [IOK
15 3 21.10
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. 24.10 bubnuotexa [JOK
XUMUYECKUE YPABHEHHS ' https://m.edso0.ru/ff0d3b88
BeruncneHus KoIm4ecTBa, Macchl
17 BEILIECTBA [0 YPABHEHUSIM XUMHUYECKHUX 26.10 bubmorexa HOK
HeeTBa o yp ' htps://m.eds00.ru/ff0d5708
peakuui
Knaccudukanus XHMHYECKAX peaKIIni
18 (coe HHq;HI/Is[H a3JI0KECHUS e bubmmorexa LIOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IIeHne U bubmmorexa [JOK
H et Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHUHA
20 KonrtponsHast padora Nel mo teme bubnnorexa [JOK

«BemecTBa U XUMUYECKUE PEAKLIUM

https://m.edsoo.ru/ff0d4290
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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

Boznyx — cmecs razos. Cocras

21 Bo3ayxa. Kucinopom — snemMeHT u bubmmorexa [IOK
AYxa. poA https://m.edso0.ru/ff0d448e
npocroe BeuiecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHMCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl . https://m.edsoo.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOsl MosTy4eHus KUCI0poia B
23 1abopaTopuH U MPOMBIINIIICHHOCTH bubmmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar ;13He1§1/1e(11;03 . a, CTI0COOBI iro bubnuorexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tony4yenne u coOupanue KUCIOpoa bubmmorexa [OK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
78 duznueckre 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KUCIOTAX U COJAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTydeHus BOAOPOa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas padota Ne 4 o Teme bubmuorexa [JOK



https://m.edsoo.ru/ff0d448e
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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«[lonmy4yenne u coOupanue BOJAOPOA,
U3Y4YCHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABorazpo https.//m.edsoo.ru/ff0d542e
Brruucnenus o00béMa, KoaudecTra
33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmorexa LHOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HWIIH 00BEMY
Brruucnenus 00bEMOB ra3oB 0
34 ABHEHHUIO PEaKIIMy Ha OCHOBE 3aKOHA bubmorexa LHOK
7P " peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 du3nvecKue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnnoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennbie
37 u HI;HaCBI peHHLIE aCTBOPBI MH;CCOBaSI bubmorexa HOK
Hl P P https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCupUKaIus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenue U XMMHAYECKUE CBOMCTBA
yi bu6mmoreka [IOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHHUS: COCTaB, KJIacCHU(UKAIIHS,

bubmuoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHU4ECKHE CBOMCTBA bubnnorexa [HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnoco((ibll) oI )eHI/ISI nganIc)KI/Ie bubmorexa HOK
N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3374 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'eneTnyeckas cBA3b MEXKIYy KilacCaMu bubnnorexka [JOK
HEOPraHWYECKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U cucTeMaTu3alus 3HaHu!
B H https://m.edso0.ru/00ad9ch2
KontponbHast padota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XMMHYECKUX

anemenToB JI. 1. MenaeneeBa

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/00ad9474
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bubmuorexa [JOK

53 ITe
PHOZBL, TPYHLIBL, HOAPYIIH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bubnmoreka [JOK
95 aToMOB 351eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BuTus HayKku U npaktuku. 1. 1. bubnuorexa [IOK
MenneneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
Ipa)<TaHuH
DIEKTPOOTPUIIATENILHOCTh AaTOMOB
bu6mmoreka [JOK
58 XUMHUYECKHUX DJIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas nmpoBepouHas pabota
bu6mmoreka [JOK
59 14
OFHAI XHMHHCCRAT CBASD https://m.edsoo.ru/00adac34
50 KoBaneHnTHas nosnsipHasi XMMHYECKas bubnnorexka [JOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CremneHb OKHCITE
TETCHD ORHCICHIT https://m.edsoo.ru/00adae28
63 OKHUCIUTEITFHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK

peakmuu

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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64 OKHCIUTENN U BOCCTAHOBUTEIH 1 bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KonTponbnas padora Ne4 o teme 1 bubnmoreka [JOK
«CtpoeHue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cUCTEMaTU3als 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBubIil ypok. O600611eHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O6o011eHNE U 1 bubnnorexa [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
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9 A KUIACC
KoanuectBo yacos DJIeKTPOHHbIE

Ne ara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue A op

n/n Bcero u3yuyeHust  oOpasoBaTesibHbIE

9a pecypchl
[Tepuoanueckuii 3aK0H.
1 puon 1 02.00. bubmuorexa [JOK

Ilepuoanueckas cucrema

https://m.edsoo.ru/00adb59e
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XUMHUYECKUX 3JieMeHTOB [[. 1.
Meunpeneena

3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKHUX 3JIEMECHTOB 04.09 bubmorexa [JOK
. https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanust 1 HOMEHKIIaTypa 09.09 bubmuorexa [JOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bunper xumMudeckoil CBSI3U M THUIIEI 11.09 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Pemenue 3agau no reme

5) «[loBTOpEHNUE U yriayOieHNe 3HaHUI 16.09
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukanmst XuMuaeckux 18.09 bubnnoreka [JOK
PEAKLIHI MO pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOU

7 peakuuu. [IoHsATHE O TOMOTEHHBIX U 23.09 bubmorexa [IOK

https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIMIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

3 @DakTOpPBI, BIUSIOIINE HA CKOPOCTh 55 09 bubnnorexka [JOK
XAMHUYECKON PEAKIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC 30.09 bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/00adcade

10 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 02.10 bubnuorexa [IOK
peakiuu https://m.edso00.ru/00adcd68
Teopust 3IEKTPOITUTHUECKON

11 L[Hcfouﬂaum/lp 07.10 bubmmorexa LIOK

HoHHbIE ypaBHEHUS peak Ui

https://m.edsoo.ru/00add448
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XMMHYECKHE CBOMCTBA KUCIOT U

12 OCHOBAHMI B CBETE NPEACTABICHUI 09.10 buGnnorexa LIOK
puz[ ' https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJICH B CBETE
13 [IPEACTABIIEHNAN 00 14.10 Enbmiorexa IOK
p . ' https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUICCKOU TUCCOITUAITUT
bu6mmoreka [IOK
14 ITorsaTrue o ruapom3e conen 16.10
P https://m.edsoo.ru/00add9d4
[TpakTuueckast paborta No 1. bubmorexa HOK
https://m.edsoo.ru/00addd12
15 «Permmenune s3KcrepuMeHTaIbHbIX 21.10
bubmuorexa [JOK
st https://m.edsoo.ru/00addbfa
KonTponbnas paborta Nel mo teme
16 «ODNEKTPOJIUTHYECKAS JUCCOLHALIUS 23.10 bubnorexa [IOK
p a HHATIHA. ) https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PaCTBOPAX)»
17 3aa4u Ha pacTBOPBI 06.11
OO0m1as xapakTepucTHKa rajJoreHoB.
18 XHUMHUYECKHE CBOICTBA HA IPUMEPE bubmorexa [TOK
pAMEp https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopo. ConsHast KUCIIOTA,
19 XI/IME‘IGCKI/I: CﬂOﬁCTBa MOJIy4YEHHUE bubmorexa LOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «ITonydyeHue COJITHOM KUCIIOTHI bubmorexa LOK
i B . ’ https://m.edsoo.ru/00ade348
U3yYeHUE e€ CBOWCTBY
Borurcnenus mo ypaBHeHUAM
. bubnuorexa [JOK
21 XUMHUYECKHUX PEAKIIHiA, €CIU OJIUH U3

pEeareHToB J1aH B U30BITKE

https://m.edso0.ru/00ade488
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OO01m1ast XxapaKTepUCTHKA 3JIE€MEHTOB

bubmuoreka [JOK

22 VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(DUKALIUY CEPHI.
93 Haxoxaenue cepbl U €€ COeTMHEHUI bubnunoreka [HOK
B IIpUpoOJIe. XMMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10po1, CTPOCHHUE, bubnunoreka [HOK
¢du3nUecKre 1 XUMHYECKHE CBOWCTBA https://m.edso0.ru/00ade802
Oxkcuabl cepsl. CepHast KMCIIOTA,
25 @HSHjecxng u xmi)nquKHe CBOMCTBa bubmorexa LHOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
26 MOJIyYEHUS] CEPHOU KUCIIOTHI. bubnnorexa [HOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIllel cpelibl COEANHEHUAMHU
cepbl
97 Breruucnenue MaccoBoO#l JOIU BBIXOJ1A bu6mmoreka [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa JIEMEHTOB
28 V A-rpynisl. A30T, paclipOCTpaHEHHE bubnuorexa [JOK
B IIpUpojie, PU3NYeCcKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHUak, ero puznueckue u
29 XUMUYECKHE CBOWMCTBA, MOJTyYeHUE U bubmmorexa [JOK
https://m.eds00.ru/00adf004
pUMEHEHNE
30 [IpakTuueckas padora Ne 3 o reme bub6nuorexa [IOK

«HonyquHe aMMHaKa, U3y4CHHUC Cro

https://m.edso0.ru/00adf180
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CBOUCTB»

A3oTHas KucioTa, e€ husndeckue u

bu6mmoreka [IOK

31
XUMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
32 o0peHuii. XUMHYECKOe bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
dochop. Oxeup pochopa (V) u
33 (1)0(:(%)0 pHa;I KI/ICJ'I((l))Ta q)(i)I/II)SI/I(IIelKI/Ie u bubmorexa LHOK
p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYCHHE
Hcnons3oBanue pochatos B
34 KayeCcTBE MUHEPAIbHBIX y100pEHUI. bubnuorexa [JOK
3arpsi3HEeHUuE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacipocTpaHeHHUE B
35 pu I()) e g)mnrt)lecé)/le U XUMHYECKHE bubmorexa [JOK
PHPOAE, https://m.edso0.ru/00adfd9c
CBOICTBa
Oxkcuipl yraepoaa, ux Gpusndeckue u
36 XHMUYECKHE CBOMCTBA. bu6mmoreka [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)
bubmuorexa [JOK
37 VYronbHast KUCiIo0Ta U e€ conu
https://m.edsoo.ru/00ae006¢c
[TpakTiueckas padota Ne 4 o reme
38 "ITonrydyeHune yrieKucioro rasa. bubnuoreka [IOK

KauectBennast peakuus Ha KapOoHaT-

HOH

https://m.edsoo.ru/00ae027e
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[TepBoHauanbHBIE MOHATHS 00

bubmuoreka [JOK

39 OpTafieCicx BEIICCTBAX KAk O https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiepoaa

40 Kpemnuii u ero coenunenus bubnnorexa [IOK

https://m.edso00.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemenue

41 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«BaxHeime HeMeTallbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
KonTtponsHast padora Ne3 o reme

42 «BaxkHenmme HeMeTaJulbl U UX bubmorexa LHOK

https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
OO0m1as XxapakTepucTUKa XUMHUUECKUX
AJIEMEHTOB — METAJLIOB.

43 Mertannmudeckas CBsI3b U bu6mmoreka [IOK
METAJIINYECKask KpUCTAIITMYECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKre CBOMCTBA
METAaJIJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUYECKUH psifl Bubmmorexa LIOK

. https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaJJIOB
O611me crocoObl MoTy4yeHUst
MetauioB. CrutaBel. Beraucienus mo
45 YPAaBHEHUSM XUMUYECKHUX PEAKLIUH, bubmmorexa LIOK
https://m.edso00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
MIPUMECH

46 [TonsiTHe 0 KOPPO3UH METAILIIOB bubmmorexa LIOK

https://m.eds00.ru/00ae1278

47 IlenoynbIe MeTaILITBI bu6mmoreka [IOK
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https://m.edso0.ru/00ael14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNIbHBIC METAIIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxuelinme coeTMHCHUS KaIbIHUs bubmorexa HOK
A " https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3AIUS
3HAHUU
KécTkocTh BOIBI U CLIOCOOBI €€ bubnuorexa [JOK
52
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTudeckas padora Ne 6 o Teme
53 "YKECTKOCTH BOABI U METOJIBI €€ bubmorexa LHOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bu6mmoreka [JOK
54 A i
JITOMITHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBOMCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
K
56 e1eso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnmoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUI
[TpakTuueckast pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6mmorexa [IOK

«BaxHeu1e MeTajuIbl 1 UX
COEIMHEHUS)

https://m.edsoo.ru/00ae3de8
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Brluucnenus no ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, €CIIA OIUH U3

60 pEareHToB JIaH B U30BITKE WITN 1 bubmuoreka [JOK
COJIEPXKUT pUMecH. Beruncnenns https://m.edso0.ru/00ae1750
MacCOBOM J0JIH BBIX0JIa MPOAYKTa
peakiuu

61 O00011eHrEe U cCUCTEMATU3ALIIS 1
3HAHUH
KonTtponsHast padora Ne4 o reme

62 «Baxueime MeTauibl 1 UX 1
COCTMHEHUS»

63 BemecTBa u Marepuansl B 1 bubnnoreka [JOK
MOBCEIHEBHOMW KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50

64 XUMUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270

65 Ponp xumuu B pemieHnn 1 bubnnoreka [JOK
HKOJIOTUYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O0001IeHNE U bubnuoreka [IOK

66 . 1
cUcTeMaTu3alus 3HaHu https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O0o01IeHNE U 1 bubmmorexa [IOK
crucTemMaTu3alus 3HaHUN https://m.edsoo.ru/00adb33c

68 PesepBuslit ypok. O60011eHNEe 1 1 bubnnoreka [JOK
cucTeMaTrn3anus 3HaHUI https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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KoauuecTBO 4acoB

DJIEeKTPOHHbIE

Hara uudgpoBbie
Tema ypoka Konrpoabnbie IIpakruueckue
Bcero u3ydyeHusi ~ obOpa3oBaTe/IbHbIE
padoThI padoThI
96 pecypcsl
Ilepuonnueckuii 3akoH. [lepuoauueckas
bubmuoreka [JOK
cucTeMa XuMH4ecKkux sineMenToB Jl. H. 1 02.09.
https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 03.09 bubmorexa HOK
p p ' https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
Kiaccudukanus 1 HOMEHKIIaTypa 1 09.09 bubnnoreka [JOK
HEOPraHUYECKHUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
Bunasl xuMuueckoii CBA3U U TUIBI 1 10.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
Knaccudukanus XuMHUECKUX peakiuit
10 Pa3IMYHbIM IIPU3HAKAM 1 1 16.09
Konrtponsnas padora Nel o reme 1 17.09 bubnnorexka [JOK
«[ToBTOpEHUE U yrinyOiaeHue 3HaHUi ' https://m.edsoo.ru/00adbch0
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
ITonsiTHE O CKOPOCTH XUMHYECKOU
eakquu. IIoHsATHE O TOMOI€HHBIX U 1 23.09 BrbmroTexa IOK
P ' ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
@akTOopbl, BIUSIOIIAE HA CKOPOCTh 1 24.09 bu6mmoreka [IOK
XUMHYECKON PEAKIUU U MOJ0KEHUE ’ https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUSI
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OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC

bubmuoreka [JOK

9 30.09
peakuu https://m.edsoo.ru/00adcade
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
10 01.10
peakuuu https://m.edso00.ru/00adcd68
Teopust 37EKTPOIUTUYECKOMN
11 HCCOLIUAIAN 07.10 Bubmaorexa ITOK
A tat . ' https://m.edsoo.ru/00add448
HonHbIe YpaBHEHHSI peaKui
XuUMHUYECKHEe CBOMCTBA KUCIOT U
12 OCHOBAHHI B CBETE IIPEACTABICHUNA 00 08.10 bubmmorexa LHOK
" pea ' https://m.edsoo.ru/00add5d8
IIEKTPOJIMTUYCCKOM TUCCOITHAIITN
XHUMHYECKHAE CBOMCTBA COJICH B CBETE
13 [IPEACTABIIEHHI 00 DIIEKTPOIUTUYECKON 14.10 Brommozexa [IOK
p P ) https://m.edsoo.ru/00add8b2
JIACCOLIMAIIAN
bu6mmoreka [IOK
14 ITorsaTue o ruapom3e conen 15.10
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 [TpakTnyeckas padora Ne 1. «Pemenue 21.10 https://m.edso0o.ru/00addd12
AKCIIEPUMEHTANBHBIX 3a7au» ' bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa
KonTponbHnas padora Nel no Teme
16 «DNEKTPOIUTHYECKAS JUCCOLHAIIUS 22.10 bubmmorexa [IOK
P s HHATHA. ’ https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
17 3aauu Ha pacTBOPBI 05.11
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XHUMHUYECKHE CBOMCTBA HA IPUMEPE bubmorexa HOK
PUMEp https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KMCIIOTa, bub6nuorexa [IOK

XUMUYECKHE CBOWCTBA, MOTyYEHUE,

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

[TpakTrueckas padora Ne 2 o Teme

bu6mmoreka [IOK

20 «ITonyueHue COJISTHON KUCIIOTHI,
yi . N https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBOMCTB»
Brraucnenus no ypaBHEeHUSIM
21 XUMWYECKUX PEAKIIUNA, €CJI OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JIaH B U30bITKE
99 OO61mas xapakTepuCTHKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJI0TpONTHBIE MOU(DUKAIIUN CEPBHI.
23 Haxoxileﬂne Cephl I/Iq;é COCIII/IHGII){I/Iﬁ B bubmorexa HOK
p ’ https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CEPBI
24 CepoBoaopoi, ctpoenue, Gpu3ndeckue u bubnnoreka [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 (1)1/1314%01(1/15 U XI/II\EI/I‘IGCKI/IG CBOICTBa bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO Crtoco0a
26 MOJIYYEHUS CEPHOU KUCIIOTHI. bubnnorexka [JOK
XHUMHUUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil JOIM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0mras XxapakTepucTUKa JIEMEHTOB
bu6mmoreka [JOK
28 VA-rpynmsbl. A30T, paclipoCTpaHeHHE B

npupoe, Gu3nYecKue 1 XUMHUIECKHe

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

AMMHuak, ero ¢puznueckue u

bu6mmoreka [IOK

29 XMMHYECKHE CBOMCTBA, MOJIyYEHHE U
ye https://m.edsoo.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padora Ne 3 o Teme
30 «ITomyueHne aMMHaKa, U3y4eHHE €ro bubmorexa [JOK
. yi » 13YH https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ Gpusndeckue u bubnuorexa [JOK
XHMUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEH
AMMOHHS B KQUeCTBE MUHEPATbHBIX

32 To0OpeHnii. XMMHUYECKOE 3arpsi3HEHNUE bubmmorexa LHOK
yAo0p o p https://m.edso00.ru/00adf518
OKpYKAaroIIel Cpelibl COeAMHEHUSIMHU
aszora
®dochop. Oxcua pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((l))Ta q)(i)I/I:SI/I(‘{e)CKI/IC " bubmmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOUCTBA, MOJTyYeHNE
Hcnons3oBanue ¢pocdaToB B KaUECTBE
34 MHUHEPAITBHBIX YA00peHH. 3arps3HeHne bubmorexa HOK
p . yA00P - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pochaTamu

35 Yruepon, paclipoCTpaHEHUE B IIPUPOJE, bubnnorexka [JOK
¢du3nueckrue 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposaa, ux Gpuzndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bu6mmorexa [IOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

N bubnmuotexa [JOK

37 VYronbHas KUCIoTa U €€ Cou nosmoteka I

https://m.edsoo.ru/00ae006c¢
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[IpakTuueckast padora Ne 4 o reme
"[Tony4yeHue yrieKucaoro rasa.

bubmuoreka [JOK

38
KadectBenHnas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O buGnnorexa [IOK
P https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIIIepo1a
40 KpeMmuuii u ero coequHeHns bubnmorexa LHOK
P https://m.edso0.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemenue

a1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«Bakuenme HeMeTaJUIBI U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonTponsHas padora Ne3 o Teme

42 «Baxnennme HeMeTaIbl 1 UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0el8
COEIUHEHUSY
OO01mas XxapakTepUCTHKA XUMUYECKUX
2JIEMEHTOB — METAJIJIOB.
43 Meramnndeckas CBSI3b U MeTaJlJInYecKast bubmorexa LOK
. https://m.edsoo.ru/00ae103e
KpUCTaJUTHYECKasi peméTka.
duznyeckre CBOMCTBA METAIIOB
XHUMHYECKHE CBOMCTBA METAIJIOB.
44 DIEKTPOXUMHUYECKUN P HAIPSDKEHUH bubmnorexa [IOK
P A P https://m.edso0.ru/00ae1156
METAJLIOB
O6111e cnocoObl MOTYyYSHHSI METAJLIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM bubnuoreka [IOK
XAMHMYECKUX PEAaKLUM, €CIIU OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJIEPKUT MPUMECH

46 [TonsaTHE 0 KOPPO3UU METAIIOB bubmuorexa [JOK
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https://m.edso0.ru/00ael1278

47 IllenoyHbIe MeTaILIbI bubmorexa OK
https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUILI HATPUS U KaJIUS bubmmorexa [IOK
A AP a p https://m.edsoo.ru/00ae14b2
[[{erouHO3EMENBHBIE METALIBI — bubnmoreka [JOK
49 N N
KaIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxueiiime coefUHEHNS Kb bubmmorexa [TOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
JKEcTKOCTh BOABI U CITOCOOBI €& bubmuoreka [JOK
52
YCTPaHEHHUS https://m.eds00.ru/00ae1886
[TpakTuueckas padorta Ne 6 o reme
53 "JKécTkocTh BOALI 1 METOJIBI €€ bubmorexa LIOK
Y 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [JOK
54 A %
JTEOMIUHITH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnnorexka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 K
eeso https://m.edsoo0.ru/00ae1d86
57 OKcuapl, THIAPOKCUIBI U COJIH JKeJle3a bu6mmoreka [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN
[IpakTuueckas padora Ne 7. Pemenue
59 HKCIEPUMEHTAJIBHBIX 33/a4 10 TEME bubnuoreka [IOK

«BaxHeln1e MeTaJuIbl ¥ X
COCTUHEHUS

https://m.edsoo.ru/00ae3de8
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Brluucnenus no ypaBHeHUAM
XUMHUYECKHUX PEAKLMH, €CIIH OIUH U3

60 pEareHToB JIaH B U30BITKE WITH 1 bubmuoreka [JOK
COJIEPXKUT IpUMecH. Beruncnenns https://m.edso0.ru/00ae1750
MacCOBOM J0JIH BBIX0JIa MPOAYKTa
peakiuu

61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
KonTtponsHast padora Ne4 o reme

62 «Baxueime MeTauibl 1 uX 1
COCTMHECHUS

63 BemecTBa u Marepuansl B 1 bubnnoreka [JOK
IOBCEIHEBHOM KU3HU YEI0BEKa https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK

64 . 1
OKpPY’KaroIlle cpebl https://m.edso0o.ru/00ae4270

65 Ponb xumMun B pereHnn 5K0I0rHUeCcKuX 1 bubnuoreka [IOK
npo0em https://m.edso00.ru/00ae4270

66 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa

67 PesepsHblit ypok. O60011eHNE U 1 bubnnorexka [JOK
crucTeMaTu3alus 3HaHUN https://m.edsoo.ru/00adb33c

68 PesepBuslit ypok. O60011eHMEe U 1 bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ad9ch2
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Koau4vecTBo yacoB DJIeKTPOHHbIE
Jlara nuppoBbIE
Tema ypoxa Konrpoabnbie IIpakruueckue p
Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
98 pecypcbl
Ilepuonuueckuii 3akoH. [leproaudeckas
CI/IfTeMa XUMHYECKUX SJ'ICMI;HTOB pIng | 1 04.09 bubmorexa HOK
T o https://m.eds00.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX 1 06.09 bubmorexa LIOK
p p ' https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
Knaccudukanus 1 HoOMeHKIaTypa 1 13.09 bubnnoreka [JOK
HEOPraHUYECKHUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI 1 18.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
Knaccudukanus XuMHUYECKUX PEaKIIUi
drxa peait 1 1 20.09
M0 Pa3JIMYHBIM ITPU3HAKAM
Konrtponbnas pabora Nel 1o teme
«IloBTOpEHUE U yriyOaeHue 3HaHUI 1 55 09 bubnuoreka [IOK
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay ' https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
eakuu. [[loHsATHE O TOMOT€HHBIX U 1 27.09 bubmiorexa LOK
DEAKIIH. ' https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKITHIX
[TonaTHE 0 XMMHUYECKOM pPaBHOBECHH.
®axkTOopHbI, BIUSIONINE HA CKOPOCTh 1 02.10 bubmorexa LOK
pbl, _ p ' https://m.edsoo.ru/00adc28¢c
XUMUYECKON PEaKIINU U TTOJIOKEHNE
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XUMHYCCKOI'0 paBHOBECCHUS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 04.10 bubmuorexa [JOK
peakuuu ' https://m.edsoo.ru/00adcade
OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK

10 09.10
peakuuu https://m.edsoo.ru/00adcd68
Teopust 37EKTPOTUTUYECKOMN

HCCOLIMAIIAN
11 II/[IOHH:e uaBHeHI/Iﬂ eaKIui 11.10 bubnmnorexa [IOK
P peaKh ' https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHUH B CBETE MPEACTABICHUI 00 16.10 bubmorexa LIOK
. peAl ' https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
XUMHUYECKHE CBOMCTBA COJIEM B CBETE
13 MIPEJCTABIICHUI 00 3JIEKTPOJIUTHIECKOM 18.10 bubmorexa LOK
ped P ' https://m.edsoo.ru/00add8b2
JIMCCOLMAIAN

14 [IpakTuueckas pabora Ne 1. «Pemienue 53.10 bubnnoreka [JOK

JKCIIEPUMEHTAJIBHBIX 33124 ' https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

15 3agaun Ha PacTBOPLI 25.10

A P P bubmuorexa [JOK
https://m.edsoo.ru/00addbfa

16 [TousTHE O THIpPONH3E COoeH bubmorera [JOK

AP https://m.edsoo.ru/00addec0

17 KonTponbhas padota Ne2 o teme

«DNEKTPOIUTUYECKAS] TUCCOITAATIHSL.
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XVMHYECKUE PEAKIIMH B PaCTBOPaxX»

OO61as xapakTepuCTHKa raJIOr€HOB.

bu6mmoreka [IOK

18 XHUMHUYECKHE CBOMCTBA HA IIPUMEPE
P p https://m.edsoo.ru/00addfe2
xJiopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IMII?I‘ICCKI/I: CBOIICTBA, IIOJIVYEHUE bubnnorexa LIOK
i ¥ ’ https://m.edsoo.ru/00ade104
IPUMEHEHHUE
[IpakTrueckas padora Ne 2 o teme
20 «[ToyyeHue COJITHON KUCIIOTHI bubnmorexa LOK
YHeHI . ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Borurcnenus o ypaBHEHUSIM
21 XUMHUUYECKUX PEAKIUN, €CIIH OTUH U3 bubnmorexa [IOK
PeAKILIH, A https://m.edsoo.ru/00ade488
pEareHToB JIaH B N30BITKE
29 OO6mmas xapakTepucTrka 31eMeHToB VIA- bubnunoreka [JOK
TpYyIHIIBI https://m.edsoo.ru/00ade64a
AnnorporHble MOIU(GUKAIINN CEPBI.
23 Haxox(p €HHUE CEPEI I/I(i)eé coe I/IHCII)-II/Iﬁ B bubmmorexa [TOK
a p Vﬂ https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOICTBA cephl
24 CepoBoaopoj, cTpoeHue, Pu3nyeckue u bubnmnorexa [JOK
XUMHYECKHE CBOUCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepol. CepHas KHCIIOTA,
25 buznyeckue 1 XuMHUYECKHe CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XUMHYECKHE PEAKIIUH, JICKAIIUE B
p Bu6miorexa [OK
26 OCHOBE ITPOMBILIIEHHOTO CIIoco0a

MMOJIYYCHHUA CCpHOI71 KHCJIOTHI.

https://m.edsoo.ru/00adec8a
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XUMHUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH
Cpcabl COCAMHCHUSAMU CCPBI

Brrancnenune maccoBoit JOJIM BbIXOJa

bu6mmoreka [IOK

27
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuka 3J1eMeHToB VA-

08 rpymmsl. A30T, paclipOCTPaHEHUE B bubnmoreka [JOK
npupojie, Gu3NIecKue 1 XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOICTBA

29 AMMHaK, ero GuU3nIecKue 1 XUMHYECKHE bubnnorexa [HOK
CBOICTBA, MTOJIYYCHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTrueckas padora Ne 3 o teme

30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK

. i > 1Y https://m.eds00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ husnveckue u bu6nmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 noOpeHuil. XUMUYeCcKoe 3arpsi3HeHne bubmorexa HOK
yAODP L P https://m.edso00.ru/00adf518
OKpYXKAaroIIel Cpellbl COeAMHEHUSIMU
azoTa
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa}I KI/ICJI((i))Ta q)(l)l/liﬁ/l(‘-le?:KI/Ie u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MTOIyYCHUE
Hcnons3oBanue ¢pocdaToB B KauecTBE
N bubmuorexa [JOK
34 MUHEPATBHBIX YA0OpeHUil. 3arpsi3HeHue

NpUPOIHOI cpeabl hocharamu

https://m.edsoo.ru/00adfc20
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35 Yrnepon, pacipocTpaHEHHE B IIPUPOJIE, bubnuoreka [IOK
du3nYECKre M XUMUIECKHIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepojaa, ux pusnyeckue u

36 XHUMHYECKHE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
poOJIEMBbI, CBSI3aHHBIE C OKCUJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

37 VYronpHas KucioTa U €€ Cou bubmorexa HOK

https://m.edso0.ru/00ae006¢c
[IpakTrueckas padora Ne 4 o Teme
"IlonyuyeHue yriaekuciaoro rasa. bubnuoreka [IOK

38
KauecTBenHnas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHavabHBIC TOHATHS 00
39 OPraHMYECKHX BEIICCTBAX KaK O bubmorexa [JOK
P https://m.edsoo.ru/00ae054e
COCTMHEHUSIX YTIIepoia
40 Kpemnwnii u ero coenuHeHUs bubmmorexa [IOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME bubnmnorexa [JOK
«BaxHeie HeMETaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
KonTtponbHas padora Ne3 o treme

42 «BaxxHeine HEMeTalIbl U UX bubmorexa LHOK

https://m.edso0.ru/00ae0e18
COCTUHEHUS»
OO0mras XxapakTepuCcTUKa XUMHIECKIX
bu6mmorexa [IOK
43 3JIEMEHTOB — METaJIOB. MeTamnaeckas

CBA3b U METAIJIMYCCKaA

https://m.edsoo.ru/00ael103e
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KpUcTauiMdeckas pemeérka. dusuyeckue
CBOMCTBA METAJUIOB

XUMHWYECKHUE CBOMCTBA METAJIOB.

44 DIIEKTPOXUMUUECKUAI DI HAIPSHKEHUI Bubmorexa ITOK
p P p https://m.edsoo.ru/00ael1156
METAJUIOB
OO0mue cnocoObl MOTYYEHUST METAJLIOB.

45 CniaBel. Beruncinenus no ypaBHEHUsAM bubnnorexa [HOK
XUMHYECKUX PEaKIUid, €CJIu OAUH U3 https://m.edsoo.ru/00ael1156
PEareHTOB COACPKUT IMTPUMECH

46 [TousATHE O KOPPO3UU METAIUIOB bubnmorexa LOK

PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK

47
[lernoumsie merauLI https://m.edsoo.ru/00ael4b?2

48 OKCUOBI U TUIPOKCUIIBI HATPUSA U KATHS Bubmorexa ITOK

a AP A p https://m.edsoo.ru/00ael4b?2

49 [[{erouHO3eMeNbHBIE METAUIBI — KaTbIUN bubnunoreka [JOK
1 Mardum https://m.edsoo.ru/00ae15e8

50 Baxneinme coenMHEHNS KaJIbIIUI bubmmorexa [IOK

a B https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN

59 JKEcTKOCTh BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme

53 "YKEcTKOCTh BOABI M METOJIBI €8 bubmmorexa [IOK

" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHCHHUS

54 AmomMuHui bu6mmoreka [JOK
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https://m.edsoo.ru/00aelc64

AmdoTepHbIe CBOICTBA OKCHA U

bu6mmoreka [IOK

95
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCHABI B coiu xene3a (11) bubmuorexa [JOK
u xenesa (I11) https://m.edso00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH
[IpakTuyeckas pabora Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME bubnnorexa [HOK
59 .
«BaxHeue MeTaljibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 €areHTOB JIaH B U30BITKE WIN COAEPKUT bubmmorexa LHOK
p V p https://m.edso00.ru/00ael1750
IIpUMecH. BbI4KCIIEHHsI MacCOBOU J10JIH
BBIXO/Ia MMPOYKTa PEaKiuu
61 O00011IeHNE U CUCTEMATU3AIMs 3HAHUM
Konrtponsnas pabora Ne4 o teme
62 «BaxxHeume MeTaJlibl U UX
COETUHEHUS
BemectBa 1 maTepuanbl B TOBCEIHEBHOM bu6mmorexa [IOK
63
JKM3HU YEJI0OBEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH bubnmnoreka [JOK
cpenbl https://m.eds00.ru/00ae4270
65 Ponp xumMuu B penieHNH 3K0JI0TMYECKUX bubnuorexa [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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npo0em https://m.edso00.ru/00ae4270
66 Pe3epBHBII ypOK. O606£II€HI/I€ u 1 bubnmoreka [JOK

crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O6o0mieHne 1 1 bubmumorexa [IOK

cucTreMaru3anus 3HaHUM https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O6o0mIeHnE U 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
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