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HOACHUTEJIBbHAA 3AIIUCKA

[IporpaMmMa mo XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro OOpa30BaHHS COCTAaBJI€HA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0OpPa30BaTEIbHOW MPOTrpaMMbl OCHOBHOTO
oOuiero ob6pazoBanus, npexacrapieHHbIx B PI'OC OO0, a Takxke Ha OCHOBe (henepasibHOI
paboueil mporpaMMbl BOCIUTAHUS U C Y4ETOM KOHUEMNIMU MpenofaBaHus yd4eOHOro mpeamera
«XuMus» B 00pa3oBaTeNnbHbIX opranuzanusx Poccuiickoit @eneparui.

[lporpamma mo XuMuu JIa€T MpeACTaBICHHE O IENsAX, OOIel cTpareruu oOydeHus,
BOCIIUTaHMUsI W pa3BUTH OOYyYarOIIMXCS CPEICTBAMU Y4eOHOro IpeaMeTa, YCTaHABIUBAeT
00s13aTeNIbHOE TPEJAMETHOE COJIepKaHKe, MpeIycCMaTpUBAeT paclpe/iesieHHe ero Mo Kjiaccam u
CTPYKTYPUPOBAHHUE I10 PA3ACIIaM U TEMaM IIPOrPAMMBI 10 XUMHUH, OIPEIENSIET KOJINYECTBEHHBIC
U KauyeCTBEHHbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCIE0BATEIbHOCTD
U3YUYEHHS] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOIMKH y4eOHOro
mporiecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeenseT BO3MOKHOCTH peaMeTa s
peanuzanuu TpeOOBaHUH K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIBLHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHus, a TakKe TpeOOBaHUN K pe3ybTaTaM 00yYeHHS XUMHUU
Ha YypOBHE ILeNed H3yd4eHUs MpeaMeTa M OCHOBHBIX BHJAOB Y4eOHO-TIO3HABATEIbHOM
JeSITETLHOCTH 00y4aroImerocst o OCBOCHUIO y4eOHOTO COIepIKaHUs.

3HaHUE XUMHH CIYXKHUT OCHOBOW U1 (YOPMUPOBAHMSI MUPOBO33pPEHHS 00YyUYaIOLIErocs, ero
MIPEICTABICHUH O MAaTEPUAIBHOM E€MHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMUPYEMBIE XUMHEH
MPEICTABICHHS O B3aMMOIPEBPALIEHUAX SHEPTUU U 00 3BOJIIOLUY BEIIECTB B MPUPOJE, O MyTAX
pemieHust TI00aNbHBIX TMPOOJIEM YCTOHYMBOTO pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
9HEpPreTUYECKOH, MUIIEBOM 1 3KOJIOrHYecKoi 0€30MacHOCTH, MPOOIIEM 3]paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peaau3ald BO3MOXHOCTEW M caMopa3BUTHS U (OpPMUPOBaHUS
KYJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBILIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBbIKOB ~ MX  CaMOCTOSITEIbHOM  y4yeOHOM  JAESITENBbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEZIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B TIOBCEJIHEBHOM JKM3HM, TaKk U B
npodecCHOHATBHOM IeATETIPHOCTH;

3HaKOMHUT €O CNeUU(pUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1IE€JIOCTHOIO
B3TJIsi/]a HA €IMHCTBO NMPUPOABI U YEJIOBEKA, SBJSETCSI OTBETCTBEHHBIM 3TAalloM B JOPMUPOBAHUU
€CTECTBEHHO--HAyYHOH IPaMOTHOCTH 00 y4aroIInuXcs;

crocoOCTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TPHUPOJIE, K YEJIOBEKY, BHOCHUT CBOHl BKJIaJ] B SKOJOIMYecKoe 0OpazoBaHHE
o0ydJaronmxcs.

JlaHHble HampaBieHUS B OOYYEHHH XMMHU O0ECHEeuMBAIOTCS CHEUU(UKON comepikaHus
yuyeOHOro mpeaMeTa, KOTOPbIM SBISETCS IEJAaroruuyeckd aJanTUPOBAaHHBIM OTpa)KECHUEM
0a30B0il HAYKH XMMUU HA ONPEICIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOIO OOLIEro 00Opa30BaHHUs OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIUMHUCs CUCTEMbI NTEPBOHAYATIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHUYECKONH XUMHH U
HEKOTOPBIX OTACIIBHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUMU.

CrpykTypa cojaepskaHUsl MIPOrpaMMbl MO0 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ msydeHuro. CopeprkaHUE CKIAIBIBACTCS M3 CHCTEMBI IOHATUH O XMMHYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYeckod peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPraHM30BaHbl IO NPUHIUILY IOCIENOBATEIBLHOTO Pa3BUTHs 3HAHMN HA OCHOBE
TEOPETUYECKUX MIPEJICTABICHUN Pa3HOT0O YPOBH:

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

— Ilepuonnueckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XMMMH;

— Y4YECHHMsI O CTPOCHHH aTOMa U XMMHYECKOH CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTHUECKON TUCCOHAIINH BEILIECTB B paCTBOPAX.



TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKHM TIOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEOBATEILHO OT OJHOTO YPOBHS K JIPYrOMY,
BBINOJIHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEU
MIPAKTUYECKOr0 MPUMEHEHUS U NOTyYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpamMMmbl MO XHMHUH CHOCOOCTBYET (HDOPMUPOBAHUIO MPEJCTABICHUS O
XUMUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MHpPAa B JIOTHKE €€ CHCTEMHOM IPHUPOJBI,
LIEHHOCTHOT'O OTHOIIEHHS K HAyYHOMY 3HAaHHUIO U METOAAM MO3HAaHUA B Hayke. M3ydeHue xumMuun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW U3 paHee M3YyYCHHBIX YUEOHBIX MPEIMETOB:
«Okpyxaromuii Mup», «brnonorus. 57 knaccel» n «®usmka. 7 Kaacey.

[Ipu u3yyeHN XUMUHU TPOUCXOAUT (HOPMHUPOBAHNE 3HAHUI OCHOB XUMHUYECKOW HAYKHU KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUUYECKOH NEATENFHOCTH YellOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KYJIbTYpbl. 3ajadya y4eOHOTO NMpeAMeTa COCTOMT B (hOPMHUPOBAHUU
CHUCTEMBbl XMMHUYECKUX 3HAHUH — BaXHEWIIHMX ()AKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0O0OIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B
MPUOOIIEHNN K HAyYHBIM METO/IaM MO3HaHUS [IPU U3YYEHHUH BEILECTB U XUMUYECKUX PEaKLUi, B
(GbopMUpPOBaHMM ¥ PAa3BUTUU T[IO3HABATENBHBIX YMEHUW M UX NPUMEHEHHH B Y4eOHO-
MO3HABATEIBHON M y4eOHO-HCCIIEI0BATEIbCKOM JEATEIBHOCTH, OCBOCHUN TPAaBUII 0€30MacHOTO
oOpallleHus ¢ BellleCTBaMU B TOBCEIHEBHOI KU3HU.

[lpy M3y4YeHWW XMMHU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS BaXKHOE 3HAYCHHE
MPUOOPENHU TaKue LeNH, KakK:

— (hopmHpoBaHNEe MHTEIIEKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPY/AHUYECTBY, CaMOCTOSTCIIBHOMY MPHHATUIO PEILICHUH, CHOCOOHOM aJanTHpOBAaTBCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

— HaINpaBJIeHHOCTh OOYYEHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHHe OOydarolmuxcs K
CaMOCTOSITEJIBHOM ~ TO3HABAaTEIbHOM  JAESATEIbHOCTH, HAay4YHbIM  METOJAM  IO3HaHUS,
(hOpMHUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CITOCOOHOCTEH K XUMUH;

— o0ecrieyeHne YCIOBHH, CIOCOOCTBYIOIIMX NPHUOOPETEHUIO OOYYAIOUIMMHUCS OIIbITa
pa3HOOOpa3HON AESITeNbHOCTH, MO3HAHUS M CAMOMO3HAHHUSA, KIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIIU ), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHHE ISl Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— ¢opmupoBanue o01el PYHKIIMOHAIBHON H €CTECTBCHHO-HAYYHONW IPAMOTHOCTH, B TOM
YlCclie YMEHHH OOBSCHATH M OLICHUBATDH SIBICHUS OKPYKAIOLIETO MHpa, MCMOJIb3ys 3HAHUS U
OTBIT, TIOJIyYEHHBIE MPH HW3YYEHUH XHMHH, MPUMEHATh HX NpPHU PEUICHHH MpodieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEIBHOCTH;

— (GopmupoBaHue y 00y4aromUXCcsi T'YMAHUCTUYECKUX OTHOIICHU, TOHUMAHUS LIEHHOCTH
XUMHUYECKHX 3HAHHWM A1 BBIPAOOTKU SKOJOTHYECKHU Ieecoo0pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXKAIOWIEH MPUPOIHOMN
cpenbl;

— pa3BUTHE MOTHUBALMHU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis ¥ HaNpaBJICHHOCTH JajbHeHIIero ooyueHusl.

OO1miee 4nCIIO 4acoB, OTBEACHHBIX ISl M3YUEHHs] XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeln), B 9 kinacce — 68
4acoB (2 yaca B HE/EIIO).

COIEPKAHUE OBYYEHUA
8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YelOBEKa. XMMHS B CUCTEME HayK. lTeina u
BelecTBa. dusnmyeckue CBONCTBAa BEHIECTB. ArperatHoe cocTosiHue BemiecTB. llonsatue o
MeToax Mmo3HaHus B XxumMuu. Yucteie BemecTBa u cmecu. CriocoObI pa3/iesieHust CMECEe.



ATOMBI ¥ MOJEKYNbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMUYECKHUX DJIEMEHTOB.
[IpocTsie u cilokHbBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckass Qopmyna. BaJeHTHOCTP aTOMOB XWMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTeNbHAs aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYIIIpHas
Macca. MaccoBas J10J1s1 XUMUUYECKOTO 3JIEMEHTA B COEAMHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3amMOCBSI3b KOJIMYECTBA, MAacChl U
YHclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacu€Tel mo hopMmynaM XMMHUYECKHX COCTUHEHUM.

OuU3NYECKME W XUMUYECKHE SIBICHUS. XUMUYECKas peakuuss U e€ MpU3HaKU. 3aKOH
COXpaHEHHs MacChl BEIIEeCTB. XUMHUUECKUe ypaBHeHUs. Kiaccupukanus XuMHUECKUX peaKkui
(coenuHeHMs, pa3JIOKEHUS, 3aMEIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0W, mpaBuwiamMu paboThl B 1abopaTopur U NpuéMamu
oOpatieHus ¢ 1abopaTOpHBIM O0OpPYIOBAHUEM, M3YYCHHE W ONUCaHUE (U3UUYECKUX CBOKHCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOII0IeHne (pr3ndecKux (TUIaBJIICHHE BOCKA, TAsTHUE JIb/IA,
pacTupaHue caxapa B CTYIKE, KHTICHHE YW KOHJICHCAIIMs BOJbI) U XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKaJIMBaHNWE MEJIHON MPOBOJIOKH, B3aUMOJIEHCTBUE MeJla C KHCIOTOMN) SIBIICHUH, HaOII0ieHNe
U ONHMCAaHME MPU3HAKOB MPOTEKaHWsI XHMHUYECKUX peakuuid (pas3jioxeHue caxapa,
B3aMMOJICIICTBHE CEPHOU KHUCIOTHI C XJIOpUIOM Oapusi, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuHU, B3aUMOJEHCTBUE >kene3a ¢ pactBopoM coinu menu (II), uzydenwe crnocoOoB
paszeneHus cMeceil: ¢ IMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbIAPUBAHHE, IUCTUIUISIIHS,
xpomarorpadus, TpPOBEICHHE OYUCTKH IOBAPEHHOM CONM, HAONIONEHHE W OIUCAHHE
pE3yNbTAaTOB MPOBENEHUS OIBITA, HUTIOCTPUPYIOLIETO 3aKOH COXpPAHEHHUS MAacCChl, CO3/IaHUE
MOJIeJ e MOJIEKYI (IIIapOCTEPKHEBBIX ).

Ba:xkHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BellECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37aeMEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopoja B mpupoae, Gu3ndeckue U XMMUYECKUE CBOWMCTBA (pEaKIUuy TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrocoObl MOMy4EHHUs KHUCIOpoAa B JabopaTopuu u
MPOMBIIIIEHHOCTH. KpyroBopoT kucnopoaa B mpupone. O30H — amIoTpomHas MOAudUKalus
KHCIIOpO/A.

TemnoBoit 3¢hdekT XUMHUUECKOW peakIuH, TEePMOXUMHUYECKHWE YypaBHEHHs, 5K30- U
SHAOTEPMHUYECKHE peakUuu. TOomIuMBO: Yroib W MeTaH. 3arps3HEHHE BO3/yXa, YCHJIEHUE
MApPHUKOBOTO AP eKTa, pa3pylIeHHe 030HOBOT'O CIIOS.

Bonopon — snemeHT u mpocroe BemiecTBO. HaxokaeHue BoaOpoAa B NPHUPOJE,
(u3nueckre u XUMUYECKHE CBOKWCTBA, MPUMEHEHHUE, CIIOCOOBI MmostydeHus. KucioTsl u comnu.

Mounsipabiii 00BEM ra3oB. Pacu€Thl 1o XUMHUYECKUM ypaBHEHHSIM.

®dusnyeckue cporcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacelieHHblie u
HEHaCBIILIEHHbIE pacTBOpbl. PacTBOpuMOCTh BemiecTB B Boje. MaccoBast 10Jisi BEIIECTBa B
pactBope. XuMmHueckue cBoiicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B JKU3HU
yenoBeka. KpyroBopor Bozbl B mpupojie. 3arpsa3HeHUe MPUPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus nHeopranmueckux coenuHeHnid. Oxcuawl. Krnaccudukainus OKCHIOB:
cojeoOpa3zymome (0OCHOBHbBIE, KUCIOTHBIE, aM(poTepHbIe) U Heconeobpazyronme. Homenkiarypa
okcu0B. du3nyeckne U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyyenue okcuaos.

OcHoBanus. Krnaccudukanuss oCHOBaHMN: IMIETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknatrypa ocHoBanmii. duznueckne M XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHMI.

Kucnorel. Knaccudukanus xkucinor. Homenknatypa kucior. Ou3ndeckue U XUMHUYECKHE
cBoMcTBa KUCIOT. Psan akruBHOocTH MeTtaiuioB H. H. bekerosa. Ilonydenne Kucior.

Comu. Homenknarypa coneil. @duznyeckue M XUMUYECKUe cBoicTBa cosel. Ilomyuenue
COJICH.

['eHeTnyeckas CBSA3b MEXY KJIaCCaMHU HEOPTraHUYECKUX COCAMHEHU.



Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJEJICHUE COJIepKaHusl KUCIOpo/ia B BO3JyXe, MOIy4eHue, coOupaHue,
pacrno3HaBaHHE M H3YyYEHHE CBOICTB KHCIOpOJAa, HAOJIOJCHHE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpalleHus TopeHus (moxapa), 03HaKOMJIEHHUE ¢
o0Opa3llaMu OKCHJOB M ONMCAHUE MX CBOMCTB, IMOJy4yeHHE, COOMpaHHUe, paclo3HaBaHHE U
W3y4eHHue CBOWCTB Bojopoaa (TropeHue), B3auMojeicTBue Bojopoma ¢ okcumom menm (II)
(BO3MOXKHO HCITOJIB30BaHKME BHIEOMATEpUaIoB), HaOII0IeHHEe 00pa3I0B BELIECTB KOJIMYECTBOM
1 Momb, uccaenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHOM PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0JIEH pPacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/ylaMH (HaTpueM M KajbliueM) (BO3MOKHO HCIOJB30BaHUE
BUJICOMATEpPHAIIOB), MCCIIEAOBAaHUE OOPA3L0OB HEOPraHMYECKHUX BEIIECTB PA3JIUYHBIX KIIACCOB,
HaO/II0/IeHNe M3MEHEHHs] OKPAacKH WHIUKATOPOB B PACTBOpAX KHUCIOT U IIEJI0Yel, u3ydyeHue
B3aumojeicTBus okcuga meau (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KHCIOT C METaJUIaMH,
peakuuil HeWTpaau3aluM, IOJIy4eHHE HEepaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHE OIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIM, pELIEHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «Bakneliue
KJIACChl HEOPraHUYECKUX COCITUHEHUID.

Ilepuoauyeckuin 3axkoH u Ilepuoguyeckass cucrema xumMuyeckux iemenros /JI. HU.
Memnpgeneea. CtpoeHue aToM0B. XUMHYECKaA CBA3b. OKMCIUTEILHO-BOCCTAHOBUTE/IbHbIE
peaKkuuu

[lepBpie TOMBITKA KIACCU(UKAIMKA XUMHYECKHX »dyeMeHTOB. [loHsiTHe o rpynmax
CXOIHBIX 3JIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENBHBIE METAUIbI, FAJIOT€Hbl, HHEPTHBIE T'a3bl).
DneMEeHTBI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckas cucrtema XuMH4YeckKMx dieMeHtoB J[. .
MenpeneeBa. KopoTkomepuonHas u anmuHHomnepuonHas ¢opmbl [leprogudeckoid CUCTEMBI
xumuueckux ssiemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3WYECKUNA CMBICH
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIXx snep. M3ortombel. Onextponbl. CrpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [leproaudeckoii CUCTEMbI
. W. MenneneeBa. XapaKTepUCTUKA XHWMHYECKOIO 3JIEMEHTAa IO €ro IOJIOKEHHI0 B
[Tepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKHUX JIEMEHTOB, METAIMUYECKUX U
HEMETAJNINYECKUX CBOMCTB I10 TPYIIIAM U IIEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. [[. . MenneneeB — y4€HbIl U IpayKJaHUH.

Xumuyeckas CBS3b. KoBanenrtnas (nonsipHas u HEMoJIsipHasi) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIEMEHTOB. VIOHHAsI CBSI3b.

Crenenp  okucneHusi. OKHCINTENbHO--BOCCTAHOBUTENIbHBIE  peakuuu. IIponeccel
OKHCJIEHUS U BOCCTAaHOBJIEHMsI. OKHCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepUMeEeHm

u3yuyeHHe OO0paslioB BEIIECTB METAUIOB M HEMETaUIOB, B3aUMOICWCTBUE THUAPOKCHIA
LMHKAa C pacTBOpaMU KHCJIOT M ILEJIOYEH, ITPOBEACHUE OINBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI (TOpEHHUE, PEAKLIMU Pa3JI0KEHUS, COEAUHEHUS).

Meoswcnpeomemmnunie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€H MPU U3yUYEHUU XMMUU B 8 KJlacce OCYIIECTBISAETCS
yepe3 MHCMOJb30BaHME Kak OOLIUX €CTeCTBEHHO--HAyYHBIX TIOHATUH, TaK W MOHSITHIA,
SIBJIFOIINXCS] CACTEMHBIMHU ISl OT/AEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAaY4YHbIH (DaKkT, THIOTE3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccuukauusi,  TMEepPHOAMYHOCTb,  HAONIOJACHHE,  HKCIEPUMEHT,
MOJIEJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: MaTepus, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIMJ, H30TOIBI,
PaANOaKTUBHOCTh, MOJIEKYJNA, JJEKTPUYECKUN 3apsjl, BELIECTBO, TeNo, 00BbEM, arperaTtHoe



COCTOSIHME BEIEeCTBa, ra3, (pu3nyecKre BEeIUYMHBI, €IUHHIIBI U3MEPEHUsi, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, neixanue, 6uocdepa.

l'eorpadusa: armocdepa, runpochepa, MuHepasabl, TOpPHbIE TOPOJbI, TOJIE3HBIE
HCKOIIaEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKas peaknusi

[lepuonnueckuii 3akoH. Ilepmoamyeckas cucrtema XuMmuueckux isnementoB J[. U.
MenpeneeBa. CrtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XUMHUYECKHUX
JJIEMEHTOB NEPBBIX TPEX IEPUOAOB, KalWsA, KaIbLUS W UX COCJUHCHUM B COOTBETCTBHM C
I0JIOKEHHUEM JIEMEHTOB B [lepuondeckoil cucteMe U CTPOEHHEM X aTOMOB.

CrpoeHne BemiecTBa: BHIBl XMMHMYECKOW CBS3M. THIBI KPUCTAINIMYECKHX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAJUIMYECKOW PEMETKH M BHJA XUMHUYECKOU
CBSI3H.

Knaccupukanuss 1 HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XWUMHUYECKHUE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIaccaM HEOPraHMYECKUX COCIUHEHUH, TeHeTH4ecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxanus XMMUYECKHX peakLui MO Pa3IMYHbIM MpH3HAKaM (110 YUCIY U COCTaBy
yYacCTBYIOIIMX B pEAKIUH BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHCJICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO Y4YacTHUIO KaTajau3aTopa). DK30- U
SHAOTEPMHUUYECKHUE PEAKIIH, TEPMOXUMHUUECKUE YPABHEHUS.

IlonsTHe 0 cxopoctu xumuueckoil peakiuu. [lonstue 06 0OpaTHUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsarue o
karanuse. [loHsaTHe o0 XuMHYeckOoM paBHOBecHH. DakTOpbl, BIMAIOIIAE HAa CKOPOCThb
XMMHUYECKON pPEeaKIMH U MOJI0KEHNE XUMUYECKOTO paBHOBECHS.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JIEKTPOHHBIA OaJlaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBlI€HHE YpPaBHEHHM OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX
peakimii ¢ UCMOIB30BAaHUEM METO/1a HJIEKTPOHHOTO OaslaHca.

Teopust 3M€KTPOIUTUYECKON AUCCOLMALUU. DIIEKTPOJIUTHI U HEINEKTPOoNUThl. KaTtnonsl,
aHUOHBI. MexaHM3M [HCCOLMAlMM BEUIECTB C pPa3jIMYHbIMM BHJAMU XHMHYECKOH CBSI3H.
Crenenp aucconuanuy. CUIbHBIE U CJ1a0ble JIEKTPOJIUTHIL.

Peakuuy moHHoro o6mMeHa. YCIOBUS MPOTEKaHUs peakluil HOHHOrO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHs peakiuil. CBoMCTBa KHCIIOT, OCHOBAHMNA U COJEH B CBETE
NPEICTABICHUH 00 SIEKTPOJUTHYECKOW Iuccouumanuu. KadecTBeHHbIE pEaKIMUM Ha HOHBI.
[TonaTre o rumpoan3€e COJIEH.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHE C MOJEJISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpadura M aiMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMYECKOM pEaKkIHUU OT BO3JIEHCTBUS Pa3IMYHBIX
(akTOpOB, HCCIIEAOBAHUE SJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MpOLECCa JUCCOLUAINH
KHUCJIOT, IIeao4ed M coieil (BO3MOXKHO HCIIOJIb30BAaHUE BHUAECO MAaTEpUANIOB), IPOBEICHHE
OTBITOB, WJUTIOCTPUPYIOIIUX TNMPHU3HAKK NPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajJKa, BbIICJICHHE ra3a, 00pa3oBaHUE BOJbl), OIBITOB, MUIIOCTPUPYIOIUX [PUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuil (TOpeHHEe, peakLuu pPa3IoKEHUs, COEAUHEHMS),
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOINBIO KAa4ECTBEHHBIX DPEAKLUUM HAa WOHBI,
pelIeHNe HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemertaJsibl M MX coeJUHEHUS

OOmast xapakTtepucTuka TajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHBIE
crenieHu okucieHus. CTpoeHue M (U3NYECKHE CBOWCTBA MPOCTBHIX BELIECTB — TaJIOrE€HOB.
XUMHYEeCKHE CBOWCTBA Ha IpUMeEpe Xjopa (B3aUMOAEICTBHE C MeTaulaMH, HEMETaJUIaMH,
menoyamu).  Xsoposopopoa. ConsiHasg — KHMCIIOTa, XHMHYECKHE CBOWCTBa, IOJIyd€HHE,



npuMeHeHue. JleiicTBre Xj1opa 1 XJI0pOBOAOpO/ia Ha OPraHU3M YesloBeKa. Baxuelue Xaopuasl
U UX HaXO0XJIEHHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYecKue CBOWCTBA MPOCTHIX BELIECTB —
KHUCJIOpOAa U cepbl. AJUIOTPOINHbBIE MOJU(PHUKAIMUA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBopopoj, cTpoeHue, (U3MYEeCKue M XUMHUYeCKHe cBoWcTBa. OKCHABI CEphl Kak
MPEICTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, PU3NYECKHEe U XUMHUYECKHE CBOICTBa
(oOmme Kak TIPEeACTaBUTENsI Kiacca KUCIOT W crenududeckue). XUMUYECKHE PEaKInH,
Jeallde B OCHOBE IMPOMBIIUIEHHOTO croco0a TMONydeHHs CepHOM KHCIOTH. llpumeHneHue
cepHoit KucioThl. Colli CepHOM KUCIIOTHI, KAYEeCTBEHHAsI peakIus Ha cyiabhar-uoH. HaxoxneHnue
ceppl M €€ COEAUHEHHH B npupoAc. XHUMHUYECKOE 3arpsA3HEHUE OKpPYXKaloled Cpenabl
COCJIMHEHUSIMU cepbl (KUCIOTHBIE IOXKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALLEHUS.

OO6mas xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHUpoae, (U3UYECKHE H
XUMHUeckue cBoiictBa. KpyroBopot a3ora B npupoje. AMMHAK, ero GU3nueckre U XUMUYeCKue
CBOWCTBa, MOyueHHe 1 npuMeHenue. Conu aMMOHHUS, UX (PU3HYECKUe U XUMHUYECKHE CBOMCTBA,
npuMmeHenne. KadecTBeHHas peakiys Ha MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MOJIyueHHeE,
¢usnyeckne W XHMHYECKHE CBOMCTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneruduueckue). Mcnoap3oBaHUe HHUTPATOB U COJIEH aMMOHMS B KadyecTBE MHUHEpaJIbHBIX
ynoopenuii. XuMHUYECKOE 3arps3HCHUE OKPYKAIOMICH Cpelbl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3]yXa, MOYBBI M BOJMOEMOB). Docdop, amaoTporHble MOAUBUKALNUN
dochopa, duznyeckne n xumuueckue cpoiictBa. Oxcun docdopa (V) u docdopHas kucnora,
¢u3nueckue W XMMHUYECKHE CBOICTBa, monyudeHue. Mcmomb3oBanue ¢ocdaroB B KauecTBe
MUHEpaJIbHBIX y100pEHUIl.

OO6mas xapakTepuctuka smeMeHTOB [VA-rpynmbel. OcCOOGHHOCTH CTPOEHHUSI AaTOMOB,
XapaKTepHBIE CTENICHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOJU(PHUKAINN, PACTIPOCTPAHEHUE B
npupoae, pu3ndeckrue U XuMHUUeckue cBorcTBa. Axcopoims. KpyroBopor yriaepoaa B mpupo/e.
Oxcuppl yriaepoaa, ux pU3NYECKUE M XUMHUYECKHE CBOMCTBA, IEWCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTUYECKUe MpoOieMbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIO0TE3a INI00aJIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3 ¢ekT. YronbHas KUCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, HOJydyeHHEe M npuMeHeHue. KauectBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcmonp3oBanume  kapOoOHaTOB B OBITY, MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO3HCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COEIMHEHUSX yriepojaa
(MeraH, 9TaH, STWIECH, alETWIEH, 3TaHOJ, TJHMLIEPHH, YyKCcycHas kuciora). [Ipuposansie
HCTOYHUKU YIJIEBOAOPOJOB (yrojb, HMPHUPOJAHBIM Tra3, He(QTh), HNPOAYKTHl HX NepepaboTKu
(Oen3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OMOJIOrNYEeCKH BaXKHBIX BEIIECTBAX:
KHUpax, OelikaX, yrieBoJax — W HMX pOJM B KHU3HU 4YeJIOBeKa. MarepuallbHOE €JUHCTBO
OpPraHMYECKHUX Y HEOPraHMYECKUX COSJUHEHUH.

Kpemnwuii, ero ¢usmyeckue M XUMHUYECKHE CBOWCTBA, IOJIYYCHHE W TPUMCHEHHUE.
Coenunenuss kpemHusi B npupoje. OOmme mnpencraBieHuss o0 okcunme kpemuawms (IV) u
KpeMHHEeBOM KuciaoTe. CHIIMKATHI, UX UCIIOJIb30BAaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaxkHeime
CTpOUTENIbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpobiembl
0€30MacHOr0 UCIOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3Il0B HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISIHON KUCJIOTHI, MPOBEACHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI U HAOJIOJCHHE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxarolye (U3NYECKUe U XUMHUYECKHE CBONCTBA rajOreHOB M MX COEIUHEHHUH (BO3MOXHO
HCII0JIb30BaHNE BUJEOMATEPHUANIOB), O3HAKOMJIEHHE C O0pa3lamMM XJIOPHUIOB (TaJOreHH]I0B),
O3HaKOMJICHHE C oOpa3laMu cepbl W €€ COEIMHEHUSMU (BO3MOXXHO HCMOJIb30BaHHUE



BHUJIEOMATEPUANIOB), HAOMIOJIEHUE TMpolecca OOYrIuUBaHUS — caxapa TOJ  JIeHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3y4YEeHHUE XUMUYECKHUX CBOMCTB pa30aBiICHHON CEepHOMN
KHCIIOTHI, TIPOBEACHHE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaAONIOJeHUE MpHu3HaKa e
MPOTEKaHUs, 03HAKOMJIEHHE C (PU3MYECKHMMM CBOMCTBaAMHU a30Ta, gocdopa M MX COeTMHEHUN
(BO3MOXKHO MCITOJIb30BaHKUE BUAECOMATEPHAIIOB), 00pa3iaMy a30THBIX M POCHOPHBIX YAOOpEHUIA,
MoJIyueHue, coOupaHue, paclo3HaBaHWE M H3YYEHHE CBOICTB aMMHaka, IpOBEJCHUE
KAueCTBEHHBIX peakiuid Ha HOH aMMOHUs U Qocdar-uoOH W U3YYeHHE NPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW Aa30THON KHUCIOTHI C MEAbIO (BO3MOXHO
HCIIOJIb30BAaHNE BHUJEOMATEPUAIIOB), M3YyUYEHUE MOJEIEN KPUCTAJUIMUECKUX PEIIETOK aiMasa,
rpaduta, ¢ymaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PacTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM NPOTHBOrasa, MOJIy4eHHEe, COOMpaHue, pacliO3HaBaHNE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO rasza, IpOBEJCHHE KAaueCTBEHHBIX Peakiuil Ha KapOOHAT U
CWJIMKAT-MOHBl W HW3Y4YEHHME IPU3HAKOB MX NPOTEKAaHUS, O3HAKOMIIEHME C MpPOAYKIHEH
CHUJIMKAaTHOM IMPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a1ad 1o Teme «BaxHeimme
HEMETaJUIbl U UX COETUHEHUS».

MeTa/uibl M X COCAUHECHUSA

OOmast xapakTepuCTUKAa XHMHUYECKHX JJIEMEHTOB — METaVIOB Ha OCHOBAHHUU MX
nonoxeHnus B [lepuonnueckoi cucteme xumudeckux snemeHToB Jl. M. MenzaeneeBa u ctpoeHus
atoMoB. CTpoeHHe MeTauioB. MeTaianueckas CBA3b U METAJNIMYECKas KpHUCTauIndecKas
pemeéTka. DNEKTPOXUMUYECKUA psAd HalpsKeHUHM MeTauioB. Dusmyeckue M XUMHUYECKHE
cBoiicTBa MeTauioB. OOmMe crnocoOb! moaydeHus: MeTayuioB. [loHATHE O KOPPO3UU METAIUIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiiaBsl (CTallb, YyTYH, JIOpaTIOMUHII, OpoH3a) U
WX IPUMEHEHUE B OBITY M MPOMBIIILJIEHHOCTH.

[{eounble MeTAIIBL: TIOJI0KEeHUE B Ilepronueckoi cucTeMe XUMUYECKHUX 31eMeHTOB /1.
WN. MenneneeBa, CTpOEHHE UX aTOMOB, HaXxOXAeHHE B npupoze. dPuznyeckue U XUMHUYECKUE
CBOIicTBa (Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATPUS U Kanus. [I[pumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHUIA.

[[lenoyHO3eMENBHBIE METAUIBl MAarHUM W KalbLMi: MojoxeHue B Ilepuommueckoit
cucremMe xumMuyeckux anemeHtoB [[. M. MeHneneeBa, CTpOEHUME MX aTOMOB, HAaXO0XJICHUE B
npupoje. Gusnyeckne 1 XMMUYECKUE CBOMCTBA MAarHusl M Kajiblius. BakHelinue coequHEHUs
KaJblus (OKCHJI, TUIPOKCU, coir). JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMmunuil: nonoxkenue B Ilepuognueckoil cucrtemMe xumudeckux snemeHtoB JI. .
MenzeneeBa, CTpoeHHE aTomMa, HaxoKAeHHe B npupoze. duznueckue U XMMHYECKHUE CBOWCTBA
anmroMuHUS. AM(OTEpHBIE CBOMCTBA OKCH/IA U THIPOKCH/IA AIFOMHHHUS.

Kenezo: mnonoxenue B Ilepuognueckoil cucreme XuMU4ecKux d3nemeHtoB J[. .
MenpeneeBa, CTpOEHHE aToMa, HaXOKIAEHUE B npupoze. Pusnueckue U XMMHUYECKHUE CBOMCTBA
xene3a. Okeuapl, runpokcuasl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
IIOJIyYEHHUE.

Xumuueckuii IKCnepUMeEeHm

O3HAKOMJICHHE C O00pa3l[aMH METa/NIOB M CIUIAaBOB, WX (PU3UYECKHUMH CBOHCTBaMH,
W3Y4YE€HHUE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOJIB30BAHHE BHUACOMATEPHUAIIOB),
0c0o0EHHOCTEH B3aUMOJICHCTBUS OKCUIA KAJIBLUSA U HATPUS C BOAOH (BO3MOXKHO MCIOJIb30BAHUE
BHUJIEOMATEPUAJIOB), HCCIIEJOBaHHE CBOMCTB KECTKOW BOJBI, IMpoOIlecca TOpPEHHs XKejie3a B
KUCIOpoJie  (BO3MOXHO  HCIOJb30BAaHHME  BUJIEOMATEpPUANIOB), MPU3HAKOB  IPOTEKaAHUS
KAaueCTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KaJlblus, aTIOMUHU, [IUHKA, kerne3a (II) u xenesa
(ITI), memau (II), HaGnroIeHME U OMHMCAHKE MPOIIECCOB OKPAITUBAHUS TUIAMEHH MOHAMH HATpHS,
Kalusl U Kaiblus (BO3MOXKHO HCIIOJNBb30BaHHE BUIAEOMATEpHAIOB), HCCeT0BaHNuEe aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U TUIPOKCH/A IIMHKA, PEIIEHUE IKCIEPUMEHTAIbHBIX 3a7a4 110
TeMe «BakHelme MeTauibl U UX COSUHEHUS».

XuMHA H OKPYIKAI0IIAs cpeaa



BemectBa u Marepuainbl B MOBCEJHEBHOW KM3HU YelloBeKa. be3omacHoe MCIoib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas momMoIms Mpu XHUMHYECKHX OXKOTax M
OTpAaBJICHUSIX.

XUMHUECKOE 3arpsi3sHEHUE OKPYXKAIOIICH cpefpl (TpeiebHas OMyCTHMAast KOHIICHTPAIIHS
BelecTs, najiee — [1JIK). Pons XxuMuu B pelieHnn 3KOIOTUYECKUX MTPOOIIEM.

Xumuueckuit IKcnepumenm:

M3y4eHue o00pasioB MaTepuanoB (CTEKIIO, CIJIaBbl METAJIIOB, IOJTMMEPHBIC MAaTEPHAIIBI).

Meoscnpeomemmnuwie ceasu

Peanuzanust MexXnpeaMEeTHBIX CBS3€H MPHU MU3YUYEHUU XUMUHU B 9 KIIacce OCYIIECTBIISACTCS
yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUH, Tak U TOHATHI,
SIBJISIFOLLIMXCSL CHCTEMHBIMU JIJI OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO-HAY4YHbIE MOHATHUSA: HAy4YHbIM (akT, TUIOTe3a, 3aKOH, Teopus,
aHaNM3,  CHUHTE3,  KIacCUpUKalUs,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MOJIETUPOBaHNE, U3MEPEHNE, MOJIEINb, IBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHS, MAaTEpUAIIbI.

®dusnka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJA, H30TOIIbI,
PaANOaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUUYECKUI 3apsAl, MPOBOJHUKH, IOJIYIPOBOJIHUKH,
TUDIICKTPUKHY, (POTOITEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, PacCTBOPUMOCTb, KPHUCTAJUITMUECKass pEIIETKa, CIUIaBbl, (U3NYECKUE BEITUYMHBI,
€IMHUIIBI U3MEPEHUs, KOCMUUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE311b1, COHIIE.

buonorus: ¢dotocunTes, npixanue, O6mocepa, 3KOCHCTEMa, MUHEpAJbHBIE YIOOpEHMUS,
MHUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHLHBIC BEILIECTBA.

l'eorpadusa: armocdepa, rumpocdepa, MuHepandbl, TOPHBIE TOPOJIBI, TOJE3HBIC
HCKOIIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrPAMMBbI OCHOBHOT'O OOIIETO 00pa3oBaHUsA
JIOCTUTAIOTCS B X0JI¢ 00Y4YEHHUsI XUMUU B €IMHCTBE YUeOHOM M BOCIIUTATENLHOMN JAESITEIHHOCTH B
COOTBETCTBUU C  TPAJAMIMOHHBIMU  POCCUMCKAMHU  COIMOKYJIBTYPHBIMH ¥  JIYXOBHO-
HPAaBCTBEHHBIMH LIEHHOCTSIMH, MIPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMHu TOBEJICHUS U
CIOCOOCTBYIOT IIpoIIecCaM CaMOITO3HAHMSA, CAMOPA3BUTHSI M COLIUATU3AINH 00y4YaOIIUXCSI.

JIMYHOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAlMA M PACIIMPECHHE OIbITa NESITEIILHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YACTHU:

1) maTpuoTHYeCKOro BOCIUTAHUA:

LIEHHOCTHOTO OTHOIIEHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYUYHOMY
HacleAuIo, MOHMMAaHMs 3HAYEHWs XUMHUYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIIAJETh JOCTOBEPHOW HH(OpPMAIMEH O MEepPeAOBhIX JOCTHKCHHUSX M OTKPBITHUSAX
MHPOBOM M OTEYECTBEHHOW XMMHHU, 3aUHTEPECOBAHHOCTH B HAy4YHBIX 3HaHHUSIX 00 YCTpOMHCTBE
MHUpa 1 0OIIECTBA;

2) rpaskIaHCKOIro BOCIIMTAHUS:

MPEACTaBICHUS O COLMAJIbHBIX HOpPMAaX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, KOMMYHHUKaTHUBHON KOMIIETEHTHOCTHU B 0OIIECTBEHHO TMIOJIE3HOH,
y4e0HO-UCCIIeIOBATEIbCKON, TBOPUECKOH U JAPYrUX BUAAX JAESITEILHOCTH, TOTOBHOCTH K
pazHo00pa3HO COBMECTHOW JESTEIbHOCTH MPH BBIINOJIHEHUN Y4eOHBIX, I03HABATENbHBIX 33124,
BBITIOTHEHUH XUMHUYECKHX OJKCIEPHUMEHTOB, CO3JaHUM YYEOHBIX TPOCKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOIIM B Tpoliecce 3TOW yuyeOHOW IesTeIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE IMOBEJCHUE M TOCTYNKA CBOUX TOBAPHILEH C TMO3UIIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TO3HAHMS



MHUPOBO33PEHUECKUE  TMPEACTaBICHUS O BEHIECTBE M  XMUMHUYECKOM  peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTABJISIIONINE OCHOBY ISt
MOHMMAHMUS  CYI[HOCTH HAyYHOW KapTHHBI MHpa, NPEICTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS TPHUPOIBI, B3AUMOCBS3AX UYEJIOBEKAa C MPHUPOIHOU CPENIO, O pOJH
XUMUU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHBBHI, HANpPaBJICHHBIE HA TOJYyYEHHWE HOBBIX 3HAHMM IO XUMUH,
HeoOXonuMbIe il OOBSICHEHHUs HAONIOJAAEMbIX TIPOIECCOB W SBICHHUMA, MO3HABATEIHHOM,
MH(OPMAIIMOHHON U YUTATEIBCKON KYJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypO, NOCTYMHBIMU TEXHHUUYECKHMH CpPEICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeCc K OOYYeHHI0 W TO3HAHMIO, JIFOOO3HATETHFHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHOM M HCCIEAOBATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHSI O0yUYCHHUSI B TabHEHIIIEM;

4) popMupoBaHHSs KYJIbTYPbI 310POBbSI

OCO3HAHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 30pPOBBIO,
YCTaHOBKM Ha 3JIOpOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUI U HENPHUSITHE BPEIHBIX
NpUBBIYCK (YHMOTPEeOJIECHUS alKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOJIIOJICHUS
npaBuil 0€30MacHOCTH TMpPH OOpAIEHUH C XMMHUYECKMMHU BEUIeCTBAMH B OBITY U PEasbHOM
KU3HH,

5) Tpy/10BOr0 BOCIIMTAHUSI:

HMHTEpPEC K MPAKTUICCKOMY MU3YUCHHUI0 TPOodeCcCuil U Tpyaa pa3iIndHOTo poja, yBaKEHUE K
TpyAy W pe3yapTaTaM TPYAOBOW JEATENbHOCTH, B TOM YHUCJIE HAa OCHOBE NPHUMEHEHUS
MpPEAMETHBIX 3HAaHUM TI0 XUMHH, OCO3HAHHBIM BBIOOp WHAMBUIYATbHONW TPAaCKTOPUHU
NpOAODKeHUs O0pa3oBaHUs C Y4YETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIICCTBCHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCTIECIHOW MPOPECCUOHATBHON JEATCIEHOCTH |
pa3BUTHUSL HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpeie;

6) 3K0JI0OrM4ecKOro BOCHUTAHMS:

9KOJIOTHUYECKH 11€1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIECTBOBAHHS, MOHUMAHHUE IICHHOCTH 370POBOI0 M 0€30macHOro obpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUECKOMY U TCUXMYECKOMY 3I0POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOJICHHUS TPaBII 0€30TacHOTO MOBEACHUS MPU pabOTe C BEIIECTBAMH,
a TaK)K€ B CUTYAIUSAX, YTPOKAIOLIUX 3JOPOBbIO U JKU3HU JIIOACH;

CIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJTydaeMble TMPU WU3YyYEHUW XUMHH, IS PEIICHHS
3a/1a4, CBSI3aHHBIX C OKPYXKaroLeH NPUPOIHON Cpelou, il MOBBILIECHUSI YPOBHS IKOJIOTUYECKON
KYJIbTYpbI, OCO3HaHUS TII00aJTBLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM U MyTeH MX pelieHus
MOCPEACTBOM METOJIOB XUMHUU, FKOJIOTHYECKOI'0 MBIIUICHHS, YMEHHSI pYKOBOJCTBOBATHCS UM B
II03HABATEIbHOW, KOMMYHUKATUBHON M COLIMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIIEISAIOT 3HAUMMbIE JJIs1 (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIICHAYYHBIE MOHATUS (3aKOH, TECOpHSs, MPUHIINI, THIIOTe3a, (aKT, CUCTEMA,
MpoLeCcC, IKCIEPUMEHT U APYTroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHbBIX Y4€OHBIX
MpeIMeTax M MO3BOJIIIOT HAa OCHOBE 3HAHUH M3 ATHX MPEeIMETOB ()OPMUPOBATH MIPEICTABICHUE O
LEJOCTHOM HayyHOW KapTHMHE MHpa, U YHHMBEpcajbHble yueOHble NeHCTBUS (IIO3HABAaTEJIbHbIE,
KOMMYHHKATHBHBIC, PETYISATUBHBIE), KOTOpbIE O0OecrnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY ITUIAaHUPOBAHUIO U OCYILECTBICHUIO YU€OHOI 1eATeIbHOCTH.

I[lo3naBaTebHBIE YHUBEPCAIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jiornyeckue aeiicTBUs:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS NpPU OCBOCHUM 3HAHMI:
packpbIBaTh CMBICT XMMHYECKUX MOHATHH (BBIOENSATH MX XapaKTEpHbIE IPU3HAKHU,
yYCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TOHATHSMHU), UCIIOIH30BATh MOHATHS JJisi 00BSICHEHUS
OTJeNbHBIX (DaKTOB M SBIICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU IS KiIacCH(PHUKAUU



XMMHUYECKHUX BEIIECTB M XMMHUECKHUX PEaKIuil, yCTaHABIUBATh MIPUYMHHO-CJIC/ICTBEHHBIC CBS3H
MEXTy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUYCCKUE PACCYKIACHHS (MHIyKTHBHBIC, JICTyKTUBHBIC,
10 aHAJIOTUH), IEJIaTh BBIBOIBI U 3aKIIFOUCHUS;

YMEHHE MPUMEHATh B MPOIECCE MO3HAHUS TMOHATHS (TPEAMETHBIE M METalpeIMETHBIE),
CUMBOIIMYECKUE (3HAKOBBIE) MOJETH, WCIONb3yeMble B XHMHH, MPEOOPa3oBBIBATH HIMPOKO
MIPUMEHSIEMBIE B XUMHH MOJICTbHBIC TPEACTABIICHUS — XUMHYSCKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYecKass (opMyla M ypaBHEHHE XHMHUYECKOW peaklud — TPU PEHIeHuH Yy4eOHOo-
MO3HABATENIbHBIX 33/7a4, C Y4Y€TOM OTHUX MOJENBHBIX MPEJICTaBICHUNA BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIHi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYUHHO-CIICJICTBEHHBIE CBS3H U
MPOTUBOPEYUS B M3y4aeMbIX MIPOIECCaX U SBICHHUSIX.

ba3oBble ucciiegoBaTe/IbCKue AeHCTBUA:

YMEHHE HCIOJIh30BaTh MOCTABICHHBIC BOMPOCHl B KAYECTBE WHCTPYMEHTA IMO3HAHUS, a
TaKK€ B KadecTBE OCHOBBI i (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE NPABUIBLHOCTH
BBICKA3bIBAEMBIX CY)KJICHHH;

MpUOOpETEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMU U MPOBEJICHHUIO yYECHHUYECKHX
HKCMEPUMEHTOB, YMEHHE HA0II0IAaTh 32 XOI0M IpoIecca, CAMOCTOSTEILHO MPOTHO3UPOBATH €T0
pe3ynbraT, GopMyIHpoBaTh OOOOHICHHSI M BBIBOJABI MO pE3ylbTaTaM MPOBEAEHHOTO OIbITA,
HCCIE0OBaHUs, COCTABIIATH OTYET O MPOJIeTaHHON padoTe.

PatGora ¢ undgopmaumeii:

YMEHHE BBIOUPATh, aHATH3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3ITUIHBIX BHIOB
1 (opM IpesICTaBICHHS, TOJIYy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJspHAs JINTEpaTypa
XUMHUYECKOTO COJCp)KaHUs, CIPAaBOYHBIE TI0COOMs, pecypchl MHTepHeTa), KpHUTHYCCKU
OLICHUBATh MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE TIPUMEHSTH Pa3IUYHBIC METOJIBI M 3aIIPOCHI IPH TIOUCKE U 0TOOpe mH(pOpMAUU U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAMMBIX VISl BBITOJIHEHUSI yUYEOHBIX U MTO3HABATENBHBIX 3a/1a4
OTIPEICIIEHHOTO THIA, MPUOOPETCHHE ONbITa B OO0JIACTH HCIOJIB30BaHUS HH()OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBIaIeHUE KYIbTYPO aKTUBHOTO HCIIOJIb30BAHMS Pa3IMUHbIX
MTOWICKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (OpMy MpeicTaBICHUS
uH(pOpMallUd ¥ WTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, JAHarpaMMaMu,
npyrumu popmMaMu rpaduku U UX KOMOWHAIUSAMU;

YMEHHE HCMOJIb30BaTh M AHAIM3UPOBATH B TMpoIlecce y4eOHOW M HCCIeIOBATEIbCKOM
JESATSIBHOCTH HH(POPMAITHIO O BIMSHUN MPOMBIIUICHHOCTH, CEJTLCKOTO X03S1CTBA U TPAHCIIOpTa
Ha COCTOSTHUE OKPYXKAIOIeH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeiCTBHUS:

YMEHHs 3aJaBaTh BOMPOCH (B XoJe aAuanmora u (WJIM) AUCKYCCHH) MO CYIIECTBY
oOcyxmaeMoil TeMbl, (OPMYJIIMPOBATH CBOM TPEIJIOKCHUS OTHOCHUTEIIBHO BBIMOJTHCHHS
MPEIIOKEHHOM 3a/1a4H;

YMEHHUSI NIPEACTABIIATH OJyUYEeHHbIE PE3YJIbTaThl TO3HABATEIIBHOMN 1€ATEIbHOCTH B YCTHBIX
M THUCBMEHHBIX TEKCTax; JeNaTh NPE3CHTALMI0 PE3yIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCTIepUMeHTa (J1a00paTOPHOTO ONBITA, JAa0OpPATOPHONW PAOOTHI MO HMCCIICIOBAHHIO CBOMCTB
BEIIECTB, YI€OHOTO MPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI MO3HABaTEJIbLHON U
HCCIIEeIOBATEIbCKON JEATeIbHOCTH NPU PEIICHUH BO3HHUKAIOMIMX MPOOJIEeM Ha OCHOBE Y4éra
0o0IIMX WMHTEPECOB W COIIACOBAHMS MO3UIMKA (0OCYXIACHHUS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JCHCTBUM, OMpeie]IeHNEe KPUTEPHUEB IO OIIEHKE KauecTBa
BBITIOJITHEHHOU PabOTHI M IpyTHe).

PeryisiTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CAMOCTOSTEILHO ONpPEesITh Leu AeSITeNbHOCTH, TUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESATEIHHOCTh, BBIOMPATH
HauOosnee d(hdexkTuBHBIE CHOCOOBI pemIeHWs Y4eOHBIX M TO3HABATENIBHBIX  3ajad,



CaMOCTOSITENIBHO COCTABJIATh WIM KOPPEKTHPOBATh IPENJIOKEHHBIH aJITOPUTM JEHCTBUH IIpU
BBINIOJTHEHUH 3aJaHUN € Y4YE€TOM TMOJY4YEHHs] HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTaxX —
BEILECTBAX U PEAKLUAX, OLEHUBATh COOTBETCTBUE IIOJIyUEHHOI'O pe3yibTaTa 3asiBICHHOM 1IEJH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, peJiaraeMble B YCIOBUU 3a/JaHUH.
HNPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpenMeTHBIX pe3yJIbTaTOB [0 OCBOEHHIO O0053aTEIbHOIO COAEp)KAHUSA,
YCTQHOBJICHHOTO JaHHOM (enepanpHOH pabouell MporpaMMoM, BBIIEIAIOT: OCBOCHHBIE
0o0yJaronMMUCs HaydHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUH, CHeNM(PUUIECKUE IS
MPEIMETHON 00MacTH «XUMHs», BUIBI JEATEIHHOCTH IO TOJXYYEHUIO HOBOTO 3HAHHUSA, €r0
HMHTEPIIPETAMH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3JIMUHbIX YYEOHBIX U HOBBIX CUTYaIIHSIX.

K xonuy oOyuenust B 8 kiacce mpeiMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAFOIITUXCS YMECHHM:

® pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX HNOHSATHUH: aTOM, MOJIEKYJa, XUMHUYECKUN
AIIEMEHT, TMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIO
AJIEMEHTAa B COEJUHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIIEHUS, XUMHUYECKas peakiys, Kiaccuukaus
peakuuii: peakuy COeIMHEHNUs, peaKLUU Pa3IoKeHUs, pEaKUN 3aMEILLEHHs], PeaKIU
oOMeHa, 9K30- ¥ SHJOTEPMUYECKHE PEaKIMU, TETIIOBOH Y PeKT peakiuu, sJIpo aToMa,
AJICKTPOHHBIA CJIOW aTroma, aTOMHas OpOuTal b, paguyCc aroMa, XHUMHUYECKas CBS3b,
IOJIIpHAasl M HENOJIApHAasi KOBAJICHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KaTHMOH, aHUOH,
pacTBOp, MaccoBasi J0Js BelllecTBa (IPOLEHTHAs KOHLEHTpallKs) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX IMOHITHM U TIPUMEHATH ITH
MOHATUS MIPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

® CMOJIb30BaTh XHMHUYECKYI0 CHUMBOJIMKY JJisi COCTaBl€HUS (GOpMYyJ BEILIECTB H
YPaBHEHUN XMMUYECKUX PEaKLUH;

® OmpelessTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHMHApHBIX COCAMHEHUSAX, CTETICHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIE)KHOCTh BELIECTB K
Onpese€HHOMY KJIacCy COEeIMHEHMH 1o QopMmyiaMm, BHJI XUMHYECKOW CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

e packpeiBaTh cMmblch Ilepuonnueckoro 3akoHa [I. M. MenaeneeBa: 1eMOHCTpUPOBATh
MOHUMAHUE TEPUOANYECKON 3aBHCUMOCTU CBOMCTB XMMHUYECKHUX 3JEMEHTOB OT MX
nosiockeHuss B Ilepumoauyeckoil cucreMe, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MTOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOrajipo;

® OINUCBHIBATh U XapakTepu3oBaTh Ta0OnuuHyio ¢opmy Ilepuonnyeckoil cucreMsl
XMMHUYECKHUX 3JIEMEHTOB: pa3iuyaTh MOHATHS «TJlaBHasg mnoarpynna (A-rpymma)» u
«moboynass moarpynna (b-rpymma)», manble U OonblIME MEPHOIbI, COOTHOCHUTH
0003HaueHMs1, KOTOpble UMeroTcs B Tabimue «llepuoanueckas cucteMa XMMHUECKHUX
sanemeHToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XMMHMUYECKUX 3JEMEHTOB (cocTaB M 3apsa sApa, o0Ilee YHUCIO 3JIEKTPOHOB U
pacnpe/esieHne uX Mo 3JIEKTPOHHBIM CIIOSIM);

e KIaccu(pUIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPIrAaHUYECKHE BELIECTBA, XUMUYECKHE
peakuuu (110 YMCIy M COCTaBY YYacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
shpdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, IOATBEPXKJas  ONUCAHME [pUMEpPaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALLEHNN B PA3JINYHBIX YCIOBUSAX;



BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JIeMEHTa 10 (popMyJie COeTUHEHUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMHUYECKOM pEaKLUu;

IIPUMEHATH OCHOBHBIE OIEpalMM MBICIUTEIBHON NEATEIbHOCTH — aHAJINW3 U CHHTE3,
CpaBHEHHE, 0000IICHNE, CUCTEMATH3AIINIO, KIaCCU(UKAIUIO, BBISBICHUE MPUINHHO-
-CJICICTBEHHBIX CBA3€H — Ul U3Y4EHHs CBOMCTB BEILECTB U XMMHUYECKUX DPEAKLHUU,
€CTECTBEHHO-HAY4YHble  METOJbl  TO3HaHWs  —  HaOJoJeHue,  HM3MEpeHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBINA U MBICJICHHBIN);

CIeIOBaTh IpaBUJaM IIOJIb30BAaHUS XMMHYECKOH mocyqod U  J1abopaTOpHBIM
000py/ZOBaHHEM, a TakXKe IMpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUM C
MHCTPYKLUSMH T10 BBIIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB 10 MOJYYEHUIO
U coOupaHWI0 Ta3000pa3HBIX BEMIECTB (BOAOpOAA M KHUCJIOPOJA), MPUTOTOBIICHHUIO
pPacTBOPOB C ONPEEIEHHON MAacCOBOM J10JIEW PAaCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
U IIPOBOJAMTH XUMHYECKHE SKCIEPUMEHTHI [0 PacliO3HABaHUIO PACTBOPOB ILEJIOUYEH U
KHCJIOT C TOMOILBIO MHJIMKATOPOB (JTAKMYC, (heHOIPTaNCHH, METUIOPAHXK U APYTHE).

K xoHnmy oOyuenus B 9 kijacce mpeiMETHBIC pe3yibTaThl Ha 0A30BOM YPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUIA:

PACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHHA: XUMHUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELLIECTBO, CJIOKHOE BEILIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTh, CTETEHb OKHCICHMs, XUMHUYECKass peaklus, XUMHUYecKas
CBSI3b, TEIUIOBOW 3()(eKT peakiyu, MOJib, MOJISIPHBIH 00BEM, PacTBOP, AIIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JIEKTPOIUTUYECKAs JAUCCOLMAlMs, peakM HOHHOIo OOMeEHa,
KaTaJn3aTop, XWMHUYECKOE paBHOBECHE, OOpaThMble M HEOOpaTUMBbIE pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKLUH,  OKUCIMUTENb,  BOCCTAaHOBUTEIb,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJIOTpONus, amM(pOTEpHOCTb, XUMHUUYECKas CBA3b
(KoBaJIeHTHasi, HWOHHAs, MeTaJUIMYecKas), KpUCTAUIMYecKas pemeéTka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, MpeleabHO JO0ImyCcTUMas
koHuenTpauus [1/1K BemecTsa;

WITIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHSATHH W TPUMEHATH JTH
MIOHSTHS TIPH ONMCAHUH BEIIECTB U MX MPEBPALICHUN;

UCTOJIb30BaTh XUMHMYECKYIO CHUMBOJMKY JJIsI COCTaBIEHUS (OpMyn BeIeCTB H
YpaBHEHUH XUMUUYECKUX PEAKIUM;

ONpEeNATh BaJEHTHOCTh M CTENEHb OKHUCJIEHHA XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, INPUHAIIEKHOCTb BEIIECTB K OINPEACIEHHOMY
KJIacCy COEIMHEHUN mo QGopmysiam, BHJI XUMUYECKOW CBsI3U (KOBaJEHTHAs, MOHHAs,
MeTaJulnyeckas) B HEOPraHMYECKUX COCIUHEHUAX, 3apsii HOHA MO XMMHUYECKOMH
dbopMysie, XxapakTep Cpelbl B BOJHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTIO BEILIECTBA;

packpbiBath cmblica [lepuonuueckoro 3akona JI. M. MenzaeneeBa u 1eMOHCTpUPOBAThH
ero MOHMMAaHHUE: ONUCHIBATh M XapaKTepu3oBaTh Tabmuunyo Gopmy I[lepuomuueckoii
CHUCTEMbl XMMMYECKUX JJIEMEHTOB: pa3iNuyaTh MOHATHUSA «IJ1aBHas mnoxarpynmna (A-
rpymnmna)y u «mnobouynas mnoxarpynmna (b-rpymma)», mamsie W OonbIIME TEPUOJIBI,
COOTHOCUTHb 0003Hau€HUs, KOTOpblE HMEIOTCS B MEpUOJUYECKOM Tabmuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsz si7ipa, o0l1ee YUCI0 AIEKTPOHOB M pacHpeiesieHHe UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTHM B U3MEHEHHUU CBOWMCTB SJEMEHTOB M HX
COEMHEHUH B Ipejesax MaJlbIX NEepUOJIOB U IJIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(pUIUpPOBaTh XUMHYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BELIECTBA, XUMUYECKUE
peakiuu (110 YMCIy M COCTaBy y4YacTBYIOUIMX B PEAKLMU BELIECTB, MO0 TEIJIOBOMY
3¢ eKTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIICHUSI XUMHYECKUX HJIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME W crHeuu(puyeckue XMMHUYECKHE CBOMCTBa
IIPOCTBIX U CJIOKHBIX BEIECTB, MOATBEPK/Aasi ONMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI;

COCTAaBJIATh YPABHEHMSI DJIEKTPOIUTHYECKON IUCCOLMALNN KUCIIOT, IEI0YeH U COJeH,
MOJIHBIE U COKpAIEHHBIE YpaBHEHUS peaklUi MOHHOIO OOMEHa, YpaBHEHMsI peaklui,
MOATBEP)KJAIOIIUX CYLHIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3TUX pPeaKluii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT UX CTPOEHHS, BO3ZMOXHOCTHU
IIPOTEKAHUSI XMMUUECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (hOopMyIie COETMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON PEaKIMH;

coOmoaTh MpaBWja IOJb30BaHUS XMUMHYECKOW TOCYIOH M J1a0OpaTOpHBIM
000pyIOBaHUEM, a TaKKe IMpaBUia OOpAIICHHS C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLUSAMU 110 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB 10 MOJIY4YEHUIO
¥ cOOMpaHMIO Ira3000pa3HBIX BEIIECTB (aAMMHUAaKa M YIIIEKHUCIIOro Tasa);

IIPOBOAMTDH PEAKLMH, MOATBEPKAAOIINE KAYECTBEHHBIN COCTAB PAa3JIMYHBIX BELIECTB!
pacrno3HaBaTh ONBITHBIM IYTEM XJIOpHA-, OpoMHI-, HOAMI-, KapOoHat-, Qocdart-,
CWJIMKAT-, Cyab(aT-, THMIPOKCUA-UOHBI, KATHOHBIl AaMMOHMS W HOHBI M3YYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMUECKHUX BEIIECTB;
IIPUMEHSATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHe, O000OIIeHHEe, CHCTEMAaTU3aLMI0, BBISIBICHUE IPUYUHHO-CIEICTBEHHBIX
CBSI3€d — JUISl M3YYEHMs] CBOMCTB BEIIECTB M XMMHYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HAOIIOAEHUE, U3MEpPEeHue, MOJCINPOBaHHE,
HKCIIEPUMEHT (peabHbIN U MBICIICHHBIH).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Paznea 1. IlepponavajibHble XUMHUYECKHE IIOHATHSA
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edso0.ru/7f41837c

YeJioBeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaxkuuu https://m.edso0.ru/7f41837c

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837¢c
99 Bonopon.Ilonstre o kucmorax 8 1 bubmuorexa [IOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edso0.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bu6nuorexa LIOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pa3znen 3. Ilepuonuueckuii 3axon u [lepuoanyeckas cucrema xummuueckux 3jiemMenToB /[. U. MenaeneeBa. CTpoeHne aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu
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[Tepuoauueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6nuoreka LIOK
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edsoo0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHUECKasi CBS3b. BuGmorexa LIOK

32 ORuCIHTEEHO- 8 https://m.edso0.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIE PEAKIINU

Hroro no pasnexy 15 Et?fs?;;?:(;(sig |3/I§f41837c
PesepBHoe Bpems 3 bubmorexa LIOK

https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 1 bubmmorexa [IOK
' Py - -eP https://m.edsoo0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [JOK
' PYTIHL. ’ p https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [OK
' . DYTHIBL. p https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmme cBoiicTBa MCTAILIOR 4 https://m.edsoo0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 https://m.edso0.ru/7412636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [OK
' = P https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMs 3 bubmmorexa [OK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bcero H3ydyeHUusi = oOpa3oBaTebHbIE
padoThbI padoThbI
pecypcsl
[Ipenmer xumuu. Pons XumMun B :KU3HU 1 bu6mmoreka [IOK
yesjoBeka. Tena u BelecTBa 04.09.2023 | https://m.edsoo.ru/ff0d210c
[Tonsarre o MeTOMaX MO3HAHKS B 1 bubmuorexa [IOK
XUMUHU 06.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOPHH U PUEMBI 1 1 bubnnorexa [IOK
oOparieHus ¢ 1ab0paTOPHBIM 11.09.2023 = https://m.edsoo.ru/ff0d23dc
o00opyI0BaHUEM
Yucteie BemecTBa 1 cmech. CriocoObl 1 bubmuoreka [IOK
paszeneHus cMeceu 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
«Pa3nenenue cmecelt (Ha mpumepe 1 1 bubmmorexa LIOK
8 | (e TIDTREP 18.09.2023  https://m.edsoo.ru/ff0d28c8
OYHUCTKHU IIOBAPEHHOM COJIN)»
ATOMBI ¥ MOJICKYJIbI 1 bubmorera [JOK
Y 20.09.2023 | https://m.edsoo.ru/ff0d2a6¢
XHUMUYCCKHUE PIICMEHTBL. 3HAKU 1 bubmuorexa [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
[IpocThbie u ClI0KHBIE BEIIECTBA 1 bubmmorexa LIOK
P B 27.09.2023 | https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE YUYCHHE 1 bubmorexa LOK
YVIPHOE Y 02.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH ITOCTOSTHCTBA COCTaBa BCUICCTB.

10 Xumunyeckas popmyna. BaneHTHOCTD bubmmorexa LIOK
pryia. 04.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX JICMEHTOB

11 OTtHOocuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHOcuTENnbHAS MOJIEKYJISIPHAS Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c

12 MaccoBas 1019 XMMHYECKOT0 bubnunorexa LIOK
3JIEMEHTa B COCAUHCHUH 09.10.2023 |  https://m.edsoo.ru/ff0d350c

13 KomuuecTBo BemecTBa. Mouib. bu6mmoreka [IOK
Monsipaast macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
Kontponbnast pabota Nel o teme: «

14 [TepBoHavaIbHBIE XUMUYECKUE bubmmorera [JOK

P 18.10.2023 | https://m.edsoo.ru/ff0d37fa
TIOHSITHSI
Ouznueckre 1 XUMHUUECKHE SBIICHUS.

15 Xumnueckas peakuus [Ipusnaku n bubnmoreka [JOK
YCJIOBHS TIPOTEKAHUS XUMHUIECKUX 23.10.2023 | https://m.edsoo.ru/ff0d3al6
peaxkuuii

16 3aKOH COXpaHEHMsI MacChl BEILIECTB. bubnnorexa [IOK
XHUMHYECKUE YPABHCHHS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
BbruncneHus: KoJIM4ecTBa, MacChl

17 BEIIECTBA 10 YPABHEHUSIM XUMHUYECKHUX bubmorera [JOK

n . P 08.11.2023 | https://m.edsoo.ru/ff0d5708
peakuui
Krnaccudukanms XuMH4ecKux peakiiuii
18 (coemuHEeHMS, Pa3I0OKEHUS bubmmorexa [IOK
g P ’ 13.11.2023 | https://m.edsoo.ru/ff0d3f34
3amenieHus, 00OMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIIoNeucT. O600IIeHIE U bubmmorexa [IOK
nibneser. s 15.11.2023  https://m.edso0.ru/ff0d40c4
CUCTeMaTHU3alus 3HAaHHUH
20 KonTponbhas pabora Ne2 o teme bubmuoteka [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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«BerecTBa ¥ XMMUYECKUE PEAKLIAI» 20.11.2023 | https://m.edsoo.ru/ff0d4290
Boznyx — cmechk razos. Cocras
21 BO3 Ilyxa Kucnopon — snemeHT u bubmmorexa [JOK
AR PO 22.11.2023 | https://m.edsoo.ru/ff0d448e
nmpocTtoe BemecTBo. O30H
Ouznyeckue 1 XUMHUYECKHe CBOMNCTBA
22 KHCTIopo/ia (peakiuyu OKUCIICHUS bubmmoreia LIOK
poa (peaxtt ’ 27.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 oxcumax
CriocoOsI MoTydeHus: KUCIopo/ia B
23 nabopaTtopuu Zlqn OMBI]J.U'IGI—?HOHCTI/I bubmorexa LIOK
patop P ' 29.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
TemuoBoii 3¢ pexT xumuueckoi
24 peakuuu, MOHATHE O bu6munorexa [IOK
TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- U 04.12.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
Tormmueo (HeTh, Yroiab U METaH).
25 3ar SI3HGEEI/IG(1];O3 . a, CrIocoObI iro bubamorexa [OK
P YRS, 06.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEeI0OTBPAILLECHUS
[Ipaktrueckas padota Ne 3 o reme
26 «[Tonydyenue u cobupanue KMUCI0poaa Bubmmorexa [IOK
7 P PO, 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
Bonopon — anemMeHT u mpocToe
97 BemecTBo. Haxoxxnenune B bu6nmoreka [IOK
npupoe.CrocoObl MOTyIeHHS 13.12.2023 | https://m.edsoo.ru/ff0d4ddO
BOJIOpO/a B TabopaTopuun
28 DOU3UYECKUE U XUMHUUYECKHUE CBOMCTBA bubmuorexa [JOK
Bogopoaa. [Ipumenenne Bogopoaa 18.12.2023 | https://m.edsoo.ru/ff0d4ddO
29 Kontponbnas padota Ne3mo Teme bubnmnoreka [JOK
«Kwucnopoa. Bomopom.» 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
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bubmuorexa [IOK

30 Honsmie 0 KHCOTaX M COMIX 20.12.2023 | https://m.edsoo.ru/ff0d50d2
[Ipaktuyeckas padora Ne 4 o Teme
31 «ITonyueHue u coOMpaHue BOIOPOIa bubmmorexa [IOK
Y HP AOpOAa, 27.12.2023 | https://m.edsoo.ru/ff0d4f42
U3YYEHHE ero CBOMCTBY
39 Mounsipabiit 00BEM ra3oB. 3aK0H bubmmorexa LIOK
ABoraapo 10.01.2024 = https://m.edsoo.ru/ff0d542e
Boruncienus 00béMa, KoJIMUeCcTBa
33 BEIIECTBA ra3a Mo €ro U3BeCTHOM bubmorexa LIOK
. N Y 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Borancnenus 005EMOB ra3oB 10
34 ABHEHUIO pEeaKIIMy Ha OCHOBE 3aKOHA bubmmorexa [IOK
P R peait . 17.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 Puznyeckre 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
BOJIBI 22.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Torsitue 00 bubmuoreka [IOK
WMHANKATOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopaa kak pactBoputens. Hackienanie
37 u HI;Hacm pCHHI)IIe) aCTBOPBI B bubmmorexa LIOK
B P PEL- 29.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 10JIs BEIIECTBAa B pacTBOPE
[Ipaktuyeckas padora Ne 5 o teme
38 «[IpuroroBieHne pacTBOPOB C bubnmoreka [JOK
onpeeEHHON MacCOBOM JT0JIeH 31.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 Pemenue 3a1a4 v yrpaxHCHHHA bubmmorexa LIOK
A R 05.02.2024 |  https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIaccuduKaius, bu6nunorexa LIOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
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[Tonydyenune u XuMHU4YECKHE CBOMCTBA

bu6mmoreka [IOK

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(pOTEPHEIX 12.02.2024 = https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, Ki1accudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [TonmyueHnue n XuMU4YeCKue CBOWCTBA bubmmorexa LIOK
OCHOBaHHMI 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukarus, bubmuoreka [IOK
HOMEHKJIaTypa 21.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [lonyyenue u XuMHUECKUE CBOMCTBA bubnmnoreka [JOK
KHCJIOT 26.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CH(J)I(i)éLII) HI:)IJ{IH )eHHI/IﬂM XII{/H\j[]I/I;ZSKI/Ie bubmmorexa [IOK
y YHCHIEL 28.02.2024 | https://m.edso00.ru/00ad9474
CBOIiCTBa
[IpakTrueckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTABHBIX 33124 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
48 ['eneTndeckas CBsI3b MEXKIy KJIacCaMH bubnnoreka [JOK
HEOPraHMYECKUX COCAUHEHUHN 06.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o06uieHne u cucTeMaTu3anus bubmmorexa [IOK
3HAHUU 11.03.2024 | https://m.edsoo.ru/00ad9ch2
Kontponbnas pabota Ne4 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX bubmorexa LIOK
o P 13.03.2024 | https://m.edsoo.ru/00ad9ela
COeIMHEHUI
[lepBbie MOMBITKU KIacCUPUKAITUT
o1 XUMHUYECKHX 3JieMeHTOB. [loHsatue o bubmmorexa [IOK
' 18.03.2024 | https://m.edsoo.ru/00ad9ffa

rpymmnax CXOAHbIX 3JIEMCHTOB
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[Tepuonuueckuii 3aKOH U

bu6mmoreka [IOK

52 Heproxirieckast cHCTEMA XHMITECKITX 20.03.2024 | https://m.edsoo.ru/00ada52¢
anemenToB 1. . MenaeneeBa
53 [lepromapl, TPYIITEI, MTOATPYIIIBI bubmorexa HOK
01.04.2024 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. zoronsl 03.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEeK
55 aTOMOB 3J1eMeHTOB [leproauueckoi bubmmorexa [JOK
08.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /. V1. Menaenecera
XapakTepucTHKa XUMHIECKOTO
56 3JIEMEHTA 110 €ro MOJI0KEHHUIO B bubmuorexa [JOK
[lepunonnueckoii cucreme /1. 1. 10.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa
57 JUISL pa3BUTHUS HayKH U npaktuku. /. 1. bubnmorexa [IOK
MeneneeB — y4€HbIH, IeAaror u 15.04.2024 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnmoreka [JOK
XUMHYECKHUX JIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 Honnast xumudeckas CBs3b bubmorexa HOK
22.04.2024 | https://m.edsoo.ru/00adac34
50 KoBasieHTHAs nossipHas XUMU4ecKas bubnmnoreka [JOK
CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHnTHast HenossipHasi XMMHYECKast bu6munorexa [IOK
CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab9
bu6nunorexa LIOK
62 CTeneH, okucIeHHs 06.05.2024 | https://m.edsoo.ru/00adae28
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63 OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE 1 bubnmoreka [JOK
peakuuu 08.05.2024 | https://m.edsoo.ru/00adb076
bu6nmoreka LIOK
64 ORHCTHTEIH H BOCCTAHOBHTENH L 13.05.2024 | https://m.eds00.ru/00adb076
KonTponbnas padora Ne5 o Teme
65 «CtpoeHne aToMa. XUMUIeCKas 1 bubmmorexa LIOK
15.05.2024 | https://m.edsoo.ru/00adb486
CBSI3bY
66 PezepBHblil ypok. O6001IeHNE U 1 bubmmorexa [IOK
cucTeMaTu3alus 3HaHUI 20.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBueliil ypok. O60011eHue u 1 bubnmnoreka [JOK
cucTEMAaTHU3aIMA 3HAHUI 22.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PezepBublii ypok. O60011eHNE U 1 bubnnoreka [IOK
cHUCTEeMaTH3aIus 3HAaHUI 22.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KVIIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Konrpoabnbie | IlpakTtuyeckue
n/n Bceero H3YYeHH S o0pa3zoBaTeJibHbIE
padoThI padoThbI
pecypchbl
[lepnonnueckuil 3aKoH.
Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMU4eckux annemeHTos Jl. 1. 04.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMUYECKUX IJIEMEHTOB 1 bubmorexa LIOK
n 06.09.2023 |  https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPUOOB
Knaccudukanus 1 HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHUYECKUX BEILECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2
Buasr xuMudeckoi CBS3M M THITHI 1 bubnuorexa [IOK
KPUCTATIMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Bxonnas konTposbHas pabota Nel
o TeMe «IloBTopenue u yrimyosiaeHue
. 1 1

3HaHUI OCHOBHBIX pa3/IesioB Kypca 8 18.09.2023
KJ1acca»
Knaccuduxanus XuMuaeckux 1 bubnnorexa [IOK
peaKIuii o pa3InYHBIM MMPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHaTHE O CKOPOCTH XUMUYECKOI

eaknuu. [ToHsATHE O TOMOTEHHBIX U 1 bubamorexa [IOK
pearIut. 25.09.2023 | https://m.edsoo.ru/00adbe9a
TEeTEPOreHHBIX PEaKIMsIX
[lonsiTHe 0 XMMHUYECKOM 1 bu6mmoreka [IOK
paBHOBecuH. DAKTOPBI, BIUSIOIINE 27.09.2023 | https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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Ha CKOPOCTh XMMUUYECKON peakLuu U
MOJIO’KEHNE XUMHUYECKOTO
paBHOBECHS

OKHCIINTEIBHO-BOCCTAHOBUTCILHbBIC

bu6mmoreka [IOK

9
peaKIu 02.10.2023 | https://m.edsoo.ru/00adcade
Teopust SIEKTPOITUTHYECKON
10 nucconuaruy. CUibHBIC U cladbie bubmorexa HOK
' 04.10.2023 | https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HMonHble ypaBHEHUS peaKIni Bubmiorexa ITOK
P P 09.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHM B CBETE MPEACTABICHUI bu6muoteka [IOK
00 PIIEKTPOTUTHIECKON 16.10.2023 | https://m.edsoo.ru/00add5d8
JUCCOITAITAN
XuUMHYECKHE CBOMCTBA COJICH B
13 CBETE MpeACTaBICHUI 00 bubmorera [JOK
P . 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON JUCCOLIUAIIUU
14 O000I11IeHNE U CUCTEMATHU3AIUS bubmuorexa [IOK
3HAHUU 23.10.2023 | https://m.edsoo.ru/00addd12
KonTponbHas padora Ne2 o Teme
15 «INEKTPOTUTUYECKAS TUCCOITUAITHS bubmorexa LHOK
P 8 HHATU 25.10.2023 | https://m.edsoo.ru/00addecO
XHWMHUYECKHUE PEAKIIUU B PACTBOPAX)»
[Tpaktrueckas padota Ne 1.
16 «Permrenne sKcrIepIMEHTAIBHBIX bubmmorera [JOK
08.11.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
17 ITonsiTue o ruaAposIU3€e Coyei bubmorera [JOK
o 13.11.2023 | https://m.edsoo.ru/00add9d4
18 OO6m1ast XapaKTepUCTHKA TaJOTeHOB. bubmuorexa [JOK
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XHUMHUYECKHE CBONCTBA Ha TPUMEPE 15.11.2023 | https://m.edsoo.ru/00addfe2
XJiopa
Xaoposogopona. CoasgHast KUCJIOTa,
19 XI/IMII/)I‘{eCIi[I/I: CiOﬁCTBa MOJIy4eHUe bubamorera LOK
> 10Ty ’ 20.11.2023 | https://m.edsoo.ru/00ade104
IPUMEHCHHE
[IpaxTrueckas pabora Ne 2 o Teme
20 «[losry4aeHne CONSTHOM KUCIOTHI bubmmorexa LIOK
YHCHITE G077 ’ 22.11.2023 | https://m.edsoo.ru/00ade348
U3y4eHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUsIM
21 XUMHUYECKHUX PEaKIHii, €CIIM OJIUH U3 bubamorera LOK
peaiiid, A 27.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO0mas XxapaKTepucTHKa SJIEMEHTOB bu6muoteka [IOK
VIA-rpymmsl 29.11.2023 | https://m.edsoo.ru/00ade64a
AJoTponHbie MOAU(UKAIIUHN CEPHI.
23 Haxoxnenue cepsl 1 €€ coeTMHeHUI bubnnoreka [JOK
B IIpUpoJie. XUMUUECKHE CBOMCTBA 04.12.2023 | https://m.edsoo.ru/00ade64a
CephI
24 CepoBomopoJ1, CTPOCHHUE, bubnmoreka [JOK
($bU3UIeCKre U XUMUYECKHUE CBOHCTBA 06.12.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepel. CepHast KUCIIOTA,
25 (bnsnjeCKHg U XI/II\I/I)I/I‘-IGCKI/IC bubamorera LOK
. 11.12.2023 = https://m.edsoo.ru/00adea28
CBOWCTBa, TPUMEHECHHE
XUMHUYECKUE PEAKIHH, JICHKAIIUE B
OCHOBE TIPOMBIIIUICHHOTO CTII0c00a
26 IIOJIy4E€HUS] CEPHOU KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arpsi3HEHNE 13.12.2023 |  https://m.edsoo.ru/00adec8a

OKpY KaloIIel Cpebl COSTMHECHUSIMH
Ccephl
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Brrancinenune maccoBoit J0JIM BbBIXOJa

bubmuorexa [IOK

27
MPOYKTA PEAKIIH 18.12.2023 |  https://m.edsoo.ru/00adec8a
KonTponbnas padora Ne3" Eub LIOK

nOJIMOTEeKA

28 Hemeramner Y11 '?:H Y1 Arpynmet 20.12.2023 | https://m.edsoo.ru/00adeea6
1 UX COCJIMHCHUS.

Oobmas xapakrepuctuka YA rpynmsl.
A30T, pactipoCTpaHEeHHE B IPUPOJIC,

29 ¢du3nvecKkue 1 XUMHYECKUE bubnnorexa [IOK
CBOHCTBa.AMMHAK, €ro (pu3nvecKue 25.12.2023 | https://m.edso0.ru/00adf004
1 XUMHYECKHE CBOMCTBA, OJydECHUE
Y TIpUMEHEHUE
IIpakTrueckas padora Ne 3 o Teme

30 «ITonyyenue amMmmuaka, U3y4eHHe €ro bubamorera LOK

. v > 13YH 27.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3zoTHas Kuciora, e€ Gpusndeckue u bubnunorexa LIOK
XUMHYECKHE CBOMCTBA 10.01.2024 | https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHUS B KQUECTBE MUHEPATbHBIX

32 oOpeHuid. XuMHUYECKOe bubamorexa [JOK
YAODPCHHH. 5 15.01.2024  https://m.eds00.ru/00adf518
3arps3HEHUE OKPYKAIOMICH CpeIbl
COCIMHEHUSIMH a30Ta
®ocdop. Oxeun pochopa (V) u

33 (bocg)o pHasi Kan(cl))Ta (1)(1)1/11)31/1(%33«/16 u bubmmorexa [IOK

p L 17.01.2024 = https://m.edsoo.ru/00adf68a
XUMHUYCCKHE CBOMCTBA, IMOJTydICHUE
Hcnonb3oBanue ocdatos B

34 KaueCTBE MUHEPAIbHBIX YIOOPECHUH. bu6muoteka LIOK

3arps3HeHue NPUPOTHON Cpeibl 22.01.2024 | https://m.edsoo.ru/00adfc20

dbocharamu
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Yrnepon, pacnpocTpaHeHUE B

bu6mmoreka [IOK

35
HPHP OJE, (pHSHHECKIE I XHMITeCKite 24.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunsl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. bu6mmoreka LIOK
DKOJOrH4ecKe MpooIeMbl, 29.01.2024 | https://m.edsoo.ru/00adfebe
CcBsI3aHHBIE ¢ OKcH0M yriepoaa (1V)
37 VYronpHas KUCTOTa U €€ CON bubmorexa HOK
31.01.2024 | https://m.edsoo.ru/00ae006¢
[Tpaktrueckas padora Ne 4 o Teme
38 "IlonydyeHune yrieKucioro rasa. bubmmorexa [IOK
KauectBennas peakuus Ha kapOoOHaT- 05.02.2024 | https://m.edsoo.ru/00ae027e
roH"
[lepBoHavanbHbIE MOHATHS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorera [JOK
P 07.02.2024 | https://m.edsoo.ru/00ae054¢
COCIIMHEHUSX yriIepo/ia
40 Kpemuuii u ero coequHeHUS bubmorera [OK
P A 12.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5.
41 Pemienue skcnepuMeHTaNbHBIX 33124 bubnnorexa [JOK
1o TeMe «BaxkHele HeMeTaIbl U 14.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCAMHECHHSD)
Kontponbnas pabota Ne4 o teme
42 «Baxneimme HeMeTaUTbl K UX bubmorera [JOK
19.02.2024 | https://m.edsoo.ru/00ae0el8
COCITUHEHUS
OO01mas xapakTepucTuka
43 XI/Il\fILII/I‘IeCKII/)IX BJI:MCHTOB — bubmorexa HOK
21.02.2024 | https://m.edsoo.ru/00ae103e

MeTaioB. MeTtannndeckas CBSI3b H
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METaJUIMYECKasl KpUCTaUIMIecKas
pemérka. Pu3nveckKre CBOMCTBA

METaJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DNEKTPOXUMUYCCKHI Ps bubmorera [JOK
P . paA 26.02.2024 | https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIoB
OOm1re crocoObl MOTyYeHUs
MeTtauioB. CrutaBel. BeraucieHus mo
45 ABHCHUSM XMMHYECKUX PEaAKIIHMI bubmorexa LIOK
P PEARHIH, 28.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEarcHTOB COJCPIKHUT
puMecu
46 [ToHsITHE O KOPPO3HH METAIIOB bub/morera [JOK
PP 04.03.2024 | https://m.edso0.ru/00ael1278
bubmuorexa [IOK
41 [lenotbte MeTanE! 06.03.2024 | https://m.edsoo.ru/00ael14b2
48 Oxcuabl ¥ TUIAPOKCU/IBI HATPUS U bubnnoreka [IOK
KaJus 11.03.2024 | https://m.edsoo.ru/00ael4b2
[IlemoyHO3eMENbHBIC METAILITBI —
49 KaJbIIid 1 Maraui Bakaeimme bubmorexa [JOK
B 13.03.2024 | https://m.edsoo.ru/00ae15e8
COCTMHCHUS KaJIbITH.
50 O06001IeHre U CUCTEMAaTH3 AU
3HAHUH 20.03.2024
Kontponbnas padota Ne5 o teme"
51 [llenounple U METOYHO3EMEITBHBIC bubmorexa HOK
H " 18.03.2024 | https://m.edsoo.ru/00ael5e8
METaJUIbl U UX COCTUHCHHS
52 JKECTKOCTH BOJIBI M CTIOCOOBI €€ bu6mmoreka [IOK
YCTpaHECHUSA 01.04.2024 | https://m.edsoo.ru/00ae1886
53 [Tpaktrueckas padorta Ne 6 mo Teme bubmuorexa [JOK
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"YKEcTKOCTH BOABI U METOEI €€ 03.04.2024 | https://m.edsoo.ru/00aelae8
ycTpaHeHus"
. bu6nmoreka LIOK
>4 AJroMHHHH 08.04.2024 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
THAPOKCH]IA 10.04.2024 | https://m.edsoo.ru/00aelc64
butmmoreka [JOK
o0 Keseso 15.04.2024 | https://m.eds0o.ru/00ae1d86
57 OKcubl, THAPOKCUABI U COJIU KeJe3a bubmuorexa [IOK
(1) u xene3a (1) 17.04.2024 = https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe U CHCTEeMAaTU3aINs
3HAaHUU 22.04.2024
[TpakTrueckas padota Ne 7.
59 Pemenne skciepuMeHTaNBHBIX 33724 bubnmnoreka [JOK
o TeMe «BakHele MeTauIbl U UX 24.04.2024 | https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHeHUsIM
XUMHUYECKHUX PEaKIHii, €CIIM OJIUH U3
60 pPEareHToB J1aH B U30BITKE WU bubmmoreka LIOK
COJICPXKUT NMpUMecH. Beruucienus 29.04.2024 | https://m.edso0.ru/00ae1750
MacCOBOM JJ0JI BBIXOJa IIPOAYKTa
peakuuu
61 O0001IeHNE U CUCTEMATU3 AL
3HAHUU 06.05.2024
Konrponbnas padora Ne6 o reme
62 «BaxHeilme MeTabl U X 08.05.2024
COEJIMHEHUS
63 BemecTBa 1 Matepualibl B bu6mmoteka [JOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

[IOBCEHEBHOM JXU3HU YeJIOBEKA 13.05.2024 = https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK

OKpY>KaroIlel cpeibl 15.05.2024 ' https://m.edsoo.ru/00ae4270
65 Ponb xuMuu B pemieHuun 1 bubnnorexa [IOK

HKOJIOTHYECKUX MPOOIeM 15.05.2024 | https://m.edso0o.ru/00ae4270
66 PesepBHblii ypok. O60011eHNE U 1 bubnmorexa [IOK

cHucTeMaTH3aIvs 3HaHUI 20.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PezepHblil ypok. O60011eHNE U 1 bubnnorexa [IOK

cucTeMaTH3alnsa 3HaHUI 22.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O6001eH1e 1 1 bub6mmorexa LIOK

cHcTeMaTH3aIvs 3HaHUHI 22.05.2024 | https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Xumus, 8 kimacc/ 'abpuensa O.C., OctpoymoB WU.I"., Cnaakos C.A., AKnroOHEepHOE
obmmectBo «M3natenscTBO «IIpocBemienue)

* Xumus, 9 kmacc/ 'abpuensa O.C., OctpoymoB WN.I"., Cnaakos C.A., AKiimoHepHOE
obmmectBo «M3narenbcTBo «IIpocBemienue

PaGouas Tetpans. 8 knacc (aBTopsl O. C. I'abpuensn, C. A. Cnaakos).

Pa6ouas Tetpanp. 9 kinacc (aBropst O. C. I'abpuensu, C. A. CnagkoB).
METOANUYECKHUE MATEPHUAJIbBI VIS YYUTEJISA

MeTtonudeckoe mocooue. 8 kimace (aBropst O. C. I'abpuensa, U. T'. Octpoymos, C. A.
XuMus B TECTaX, 3aja4ax u ynpaxnenusax. 8 kiacc (aBropsl O. C. ['abpuensn,

H. B. Tpuryouax).

[TpoBepounsbie U KOHTpPOIbHBIE paboThL. 8 Kinace (aBTopsl O. C. 'abpuensn, U. B.
Tpury6uak).

[TpoBepounsble 1 KOHTPOJIBHBIE paboThl. 9 kiacce (aBTopsl O. C. ['abpuensn, U. B.
Tpury6uak).

Meronngeckoe nocobue. 9 knacce (aBropsl O. C. I'abpuensn, N.I'. Octpoymos, C. A.
CrnankoB).

Xumus B TeCTax, 3ajlayax 1 ynpaxHeHusx. 8 kinacc (aBropst O. C. 'abpuensn, U. B.
Tpury6uak).

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. http://www.alhimik.ru

2. http://www.hij.ru.

3. http://chemistry-chemists.com/index.html.

4. http://c-books.narod.ru.

5. http://www.prosv.ru/.



