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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUW Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOI MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs, IPEICTaBICHHbIX
B ®I'OC 00O, a Takxxe Ha ocHOBE (hesiepaibHON paboyeil mporpaMMbl BOCIUTAHUS
U C Yy4€TOM KOHIICNIMU TMpENnojaBaHusl Y4eOHOro mpeaMera «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma mo xuMuu Ja€T TPEACTaBICHHE O LENAX, OOIIeH CTpaTeruu
o0y4eHHs, BOCIUTAHHUSA W Pa3BUTUSA OOYYAIOIIHUXCS CPEACTBAMH y4eOHOTO
npeaMera,  YCTaHaBIMBAeT  00s3aTelIbHOE  NPEAMETHOE  COJEepIKaHMUE,
IOpeaycCMaTpUBAEeT pACIpeesieHHe ero Io KiaccaM M CTPYKTYPUpPOBAaHHUE II0
paszgenaM W TeMaM MPOrpaMMbl IO XUMHUH, OMpEAENseT KOJIUYECTBEHHBIE U
KauyeCTBCHHBIE XapaKTePUCTHKHU coJiepKaHus, PEKOMEHIYEMYIO
HOCJIEAOBATEIbHOCTh  M3YYEHUS XUMUM C Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTMKM y4yeOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEM O0OydaroIuXcsi, ONpeAeNseT BO3MOXKHOCTH IpeaMera  JUis
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOMN
IporpaMMbl Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynpTaTam oOydeHHs XMMUU Ha YPOBHE IIeJIeil N3yueHus MPeAMETa U OCHOBHBIX
BUJOB Yy4e€OHO-TIO3HABATENbHOM JEATENbHOCTH OOYYaIoUIerocss MO OCBOEHUIO
y4e0HOT0O CoIepKaHUsI.

3HaHUWE XWMHUU CIY)XKUT OCHOBOM st (OPMUPOBAHUSI MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpejCcTaBiICHU O MaTEpPUAIbHOM E€IUHCTBE MHpPA, BAKHYIO
posib urpatroT (GopMUpPyEMbIE XUMHEH MPECTABICHUS O B3aMMOIPEBPAIIECHUIX
OPHEPTrUud M 00 SBOJIOIMU BEHIECTB B MPHUPOJIE, O MYTAX PEUICHUS TI00ATbHBIX
mpo0IeM YCTOMYMBOTO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOM, HIHEPTrETUUYECKOMH,
MUIIEBOMN U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:
CHOCOOCTBYET peanun3anuu BO3MOXKHOCTEM  JUI1  CaMOPA3BUTHUA 151

dbopMupoBaHUs KyJIbTYpPbl JUYHOCTH, €€ 001116l 1 (yHKIIMOHATBHON IPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHWE MBIIUICHUS M TBOPUYECKUX CHOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB WX  CAMOCTOSITEIBHOM  y4eOHOW  JIesTEIBHOCTH,
AKCIEPUMEHTAJIBHBIX M HCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B MPO(ECCHOHATBHON NEeATeTbHOCTH; 3HAKOMHUT CO
cnenupUKOl HAyIHOTO MBINIICHHUS, 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsAA HA
€AUHCTBO TPUPOJBI M 4YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TallOoM B
dbopmupoBaHUU €CTECTBEHHO--HAYYHOMU TPaMOTHOCTH oOydJaronmxcs;
criocoOCTBYeT (hOPMUPOBAHUIO ICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM



3HAHHUSIM, K TPUPOJAE, K YEIOBEKYy, BHOCHUT CBOW BKJIaJ B DKOJIOTHYECKOE
o0Opa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHHM XUMHUHU OOECIEUMBAIOTCS CHEIU(PUKOIM
collepKaHUsl  y4eOHOro  mpeaMeTa, KOTOPbIM  SBISETCA  MEeAarormyecKH
aJlaliTUPOBAHHBIM OTpa)keHHEM 0a30BOI HAYKM XMMHUHU Ha ONPEAEIEHHOM dTane eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00Opa30BaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI NEPBOHAYAJIBHBIX IMOHATHH XMMHH, OCHOB
HEOPraHWYECKOM XHMMHUUM U HEKOTOPBIX OTHENbHBIX 3HAUYUMBIX IOHSATHM
OpPraHUYECKON XUMUM.

CrpykTypa cojiepkKaHusl MPOrpaMMbl 10 XUMHUHU c(hopMuUpoBaHa Ha OCHOBE
CUCTEMHOT0 mnoaxoja K €€ mzyueHuro. CoaepKaHHE CKIIAJIBIBAETCS U3 CHCTEMBI
MOHATUM O XUMHYECKOM AJIEMEHTE U BEUIECTBE U CUCTEMBI MTOHATUN O XUMHUYECKOMN
peakiuu. O0e OTH CHUCTEMBl CTPYKTYpHO OpPTaHU30BaHbl [0 MPUHIUILY
MOCJIEA0BATEILHOTO PAa3BUTHSI 3HAHUN HA OCHOBE TEOPETHUYECKUX MPECTABICHUIN
Pa3HOTO YPOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YUYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMS

- ITepuomuueckoro 3akoHa [[. 1. MenaeneeBa Kak OCHOBHOIO 3aKOHa

- YUYCHUA O CTPOCHHUHN aTOMA U XUMHYECKOMN CBiA3HU,

- NpEACTAaBICHUN 00 BIEKTPOIUTUYECKOU ITUCCOIMALUM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHS PACCMATPUBAIOTCA HA OCHOBE OMIIHMPHUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEILHO OT OJHOTO
YPOBHS K IPyTOMY, BBITIOJIHSSL (DYHKIIUK OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BO3MOKHOCTEU MPAKTUYECKOTO MIPUMEHEHUS U MOJIYYEHHS U3y4aeMbIX
BEILIECTB.

OcBoeHMe mOporpaMMbl 1O XUMHH  CHOCOOCTBYET  (hOPMUPOBAHUIO
MIPEJICTABJICHNS O XUMUUYECKOW COCTABIISIFOIIECH HAYYHON KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJBI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U METOAAM
MO3HaHKUS B Hayke. V3ydyeHue XMMUH IPOUCXOAUT C IMPUBJICYECHUEM 3HAHUM W3
paHee M3YYECHHBIX YUEOHBIX mpeamMeToB: «Okpyxkawommii mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[Ipy w3ydeHHH XUMHUU TPOUCXOAUT (POPMHUPOBAHME 3HAHUM OCHOB
XMMHYECKON HAayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOMH
JEATEIIbHOCTH YEJIOBEKA M KaK OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBL. 3a/1aua
y4eOHOro MpeAMeTa COCTOUT B (DOPMUPOBAHUM CHUCTEMbI XUMUYECKUX 3HAHUM —
BaOKHEUIIUX (PaKTOB, MOHIATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, TOCTYIHBIX



0000IIeHNIT MHPOBO33PEHUECKOIO XapakTepa, s3blka HAyKH, B MPUOOIIECHUU K
HaYYHBIM METOJIaM IO3HAaHUS NPU U3yYEHHH BELIECTB U XMMUYECKHX PEaKlui, B
(dbopMHpPOBaHUYN U PA3BUTHU TIO3HABATEIBHBIX YMEHUN M UX IPUMEHEHUU B y4eOHO-
NIO3HABATEIBHON M Yy4eOHO-HCCIIE0BATEILCKOM NEATEIbHOCTH, OCBOCHUU TPABHII
0e30macHOTo 0OpalleHus ¢ BEIIECTBAMU B IOBCEIHEBHON KHU3HH.

HpI/I HN3Yy4YCHHUN XUMHHU HA YPOBHC OCHOBHOI'O O6HICI‘O O6pa3OBaHI/I$I Ba’XHOC
3HA4YCHUC HpI/IO6peJ'II/I TaKucC LCJIN, KaK:

- dbopMHUpOBaHUE HWHTEIEKTYadbHO Pa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

- HANpaBJIEHHOCTh OOy4YeHUS] Ha CHUCTEeMAaTUYECKOe MPHOOIIEeHUE
oOydaromuxcss K CaMOCTOSATEIbHOM I03HABATEIbHON JEATEIbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

- obecrieueHue YCIIOBHH, CIIOCOOCTBYIOIINX IPUOOPETECHUIO
00yJaIOIUMHUCS OIbITA PA3HOOOPA3HOM AEITeTLHOCTH, IO3HAHUS i CAMOIIO3HAHUS,
KITIOYCBBIX HABBHIKOB (KIFOUEBBIX KOMIIETEHIUH), WMMCIOMIMX YHUBEPCAIHLHOE
3HAYCHHE ISl PA3TTUIHBIX BUIOB JICATEITHHOCTH;

- dbopmupoBanue o0mIe (YHKIIMOHATBLHOM W €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBACHATH U OICHUBATH SIBJICHUS
OKPY’KAIOLIEr0 MUpPa, UCIHOJIb3YSl 3HAHUS W OMbBIT, MOJYyYECHHBIE MPH H3YYECHUU
XUMUH, MPUMEHSITh UX TPU PEIICHUH MTPOOJIEM B IIOBCETHEBHOM KU3HU U TPYAOBOU
JeATEIIbHOCTH;

- dopMupoBaHue y oOydaloImUXCsl TYMaHHUCTHMYECKHUX OTHOILEHUH,
NOHMMAHUS LIEHHOCTH XUMHYECKMX 3HAHUW [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJeco00pa3HOro TMOBEAEHUS B ObITY M TPYAOBOM JEATENBHOCTH B LEJSAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAOLIEH MPUPOTHON CPEJIBI;

- pa3BUTHE MOTHBAIIMU K O0YUYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCTIUTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOodUIIsi M HAMPABICHHOCTH NalbHEUIIETO
oOy4eHus.

OO111ee Yrciio YacoB, OTBEASHHBIX JJISl U3yUEHHUSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpa3zoBanus, coctaBisieT 136 wacos: B 8§ kiacce — 68 gacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COJAEPXAHUE OBYUYEHUA



8 KUIACC
ITepBoHaya/IbHBIE XUMHYECKHE NIOHATHSA

[Tpenmer xumun. Poiab XxuMuM B KU3HU 4elloBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOMCTBAa BEIIECTB. ATIPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOJaxX MO3HAHUS B XMMUHU. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3aeIeHust CMECEi.

ATOMBI © MOJICKYJIBL. Xumudeckue djieMeHThl. CHMBOJIBI XMMHYECKHX
QJICMCHTOB. HpOCTBIe N CJIOXXHBIC BEIICCTBA. ATOMHO'MOHeKy.HﬂpHOe YUCHHC.

XuMuueckas Q)opMyﬂa. BaneHTHOCTh aTOMOB XMMHYECKHUX YJICMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIIICCTB. OtHocuTenbHasg aToMHas Macca. OTHOCHTEIILHAS
MOJICKYJSIpHAA Macca. MaccoBas 101 XUMHUYECKOI'0 DJIEMEHTA B COCTUHCHUM.

KonunuectBo BemectBa. Moiib. MonsipHast macca. B3anMocCBsI3b KOJIMYECTBA,
Macchl M 4YHUCla CTPYKTYPHBIX €IWMHUIl BewecTBa. Pacuérel 1o QopMynam
XUMHYECKUX COCTUHEHUN.

du3nyeckne U XUMUYECKHE SBJICHUS. XUMHUYECKasl peakluus U €€ MPU3HAKY.
3aKOH COXpaHEHHs MacChl BElIECTB. XUMHUYecKue ypaBHeHus. Kiaccudukanms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm: 3HAKOMCTBO C XHMHYECKOM TIOCYIOM,
npaBuiIamMu paboThl B J1a00OpaTOPUU U

npuémMamMu o0paileHus ¢ J1abopaTOpHBIM 000PYIOBAHUEM, U3YyUYCHHUE U OMHCAHUE
bu3MYecKuXx CBOMCTB OOpa3lloB HEOPTraHWYECKUX  BEIIEeCTB, HAOJIOJCHHE
¢dbuznyeckux (IJIaBJICHUE BOCKA, TasHHUE JIbJla, PACTHUPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMUUYECKUX (TOpEHHE CBEUHU, MPOKAIMBAHUE
MEJHOM MPOBOJIOKU, B3AUMOJICHCTBUE MeJla ¢ KUCIOTOW) SIBJIEHUH, HaOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKaHUS XUMHYECKUX peaKIui (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM Oapusi, pa3iokKeHUE TUIPOKCUIA
memu (II) mpu HarpeBanuu, B3auMoecTBUE xemne3a ¢ pactBopoM conu meau (11),
U3y4YeHHUE CIOCOOOB pa3JieleHUs] CMeCel: C MOMOIILI0 MarHurta, (PUIbTpoBaHUE,
BbITIAPUBAHUE, JUCTHILISAINS, XpoMaTtorpadus, mpoBeieHne OYHCTKU MTOBAPEHHOM
COJIM, HaONIOJEHWE U  ONHUCAHHME  PE3yJbTaTOB  MPOBEIACHUS  OIbITA,
WJUTKOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3[aHHE MOJENEN MOJEKYI
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIeCTB

Bo3gyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucimopoa — 3ia€eMEHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoga B TMpupojae, (Ppu3nyeckue W XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuawl. [Ipumenenue kucnopona. CrocoObl
MOJIYYeHUs] KHUCJIOpoJa B JlabopaTopuM U MPOMBIINUIEHHOCTH. Kpyropopor
Kucyiopoaa B mpupojie. O30H — ayioTporiHasi Moau(UKaIus KUCIopoa.



TennoBoit ekt XuMudeckol peakuu, TEPMOXUMHYECKHE YpaBHEHHUS,
DK30- U DHHAOTEPMUYECKHE pEaKkUHMH. TOIUIMBO: Yrojb M METaH. 3arpsA3HECHHE
BO3/lyXa, YCWIECHNE NapHUKOBOTO 3P (eKTa, pa3pylieHUe 030HOBOT'O CIIOSL.

Bomopon — aiieMeHT U mpocToe BemecTBo. HaxoxaeHne Bogopoaa B mpupoe,
duznIeCKre 1 XUMUIECKHIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToyueHus. KHCIoThI
Y COJIH.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckue CBOWCTBA BOJbl. Boma kak pactBoputenb. PacTBOpHI.
HacehlllieHHbIE M HEHACHIIIEHHBIE pPAacTBOPHI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Ji BEIIeCTBa B pacTBOpe. XUMHUYECKHE CBOIMCTBA BOJIbI. OCHOBaHMS.
Ponp pacTBOpoB B MpUpOJAE U B KU3HU YeoBeKa. KpyroBopoT BOJbI B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranmdeckux coeauHenuit. Oxcunpl. Knaccudukamms
OKCHUJIOB:  cojeoOpa3ytoniue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) W
HecosieoOpaszyromue. Homenknatypa oxcujoB. Duznyeckue U XUMHUYECKHE
CBOWCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kraccubukamuss ocHOBaHUW: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkmarypa ocHoBanuil. duznyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenkmarypa kucnor. @usndeckue u
XUMHUYECKHEe CBOMcTBa KHCIOT. Psan axktuBHoctH MeTauioB H. H. bekerosna.
[TonydyeHue KUCIOT.

Conu. Homenknarypa conei. @U3nuecKkue 1 XMMAYECKUE CBOKMCTBA COJICH.
[lonyuenune cosen.
['eHeTrueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuii IKcnepumenm.  KA4ECTBEHHOE OINPEICICHUE COJEpPKaHUSA
KHCJIOpO/Ia B BO3AYX€, MOJIy4YeHHe, COOMpaHue, paclio3HaBaHNE U U3yUYeHUE CBOMCTB
KHCIIOpOJia, HAOJIIOIEHHE B3aUMOJEHCTBUSA BEIIECTB C KHUCIOPOJOM U YCIIOBHUSA
BO3HMKHOBEHUSI U MPEKPAILEHU ropeHus (moxkapa), 0O3HaKOMJIEHHE ¢ o0pa3laMu
OKCUZOB M OMNHMCAaHUE HX CBOICTB, MOJy4Y€HUE, COOMpaHUE, pPaclO3HAaBaHHUE U
U3y4YeHUE CBOMCTB BOAOpOJa (FOpEeHHE), B3aUMOACHCTBUE BOJOPOAA C OKCHUIIOM
meau (I1) (BO3MOXKHO MCTIONB30BaHKE BUICOMATEPUATIOB), HAOIIOeHHE 00pa3IoB
BEIIECTB KOJIMYECTBOM | MOJIb, MCCIIeIOBaHIE OCOOCHHOCTEH pacCTBOPEHUS BEILIECTB
C PpAa3MYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOU
MacCcOBOM J0JIell pacTBOPEHHOIO BELIECTBA, B3aUMOJAECHCTBUE BOJBI C METAJUIAMU
(HatpueM ©W  KajbleM) (BO3MOXKHO  MCIIOJIb30BaHUE  BHUIEOMATEPHUAJIOB),
UCCIeIoBaHNEe O0pa3loB HEOPraHMYECKHX BEIIECTB PA3JIMYHbIX  KJIACCOB,
HaOJII0ICHNEe U3MEHEHUSI OKPACKU MHAMKATOPOB B pacTBOpaxX KUCIOT U IIEIOYEH,



u3ydeHue B3aumoeiicTeus okcuaa meau (I11) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT
C METaJUIAMM, PEaKUUi HEUTpaIM3alUH, ITOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHUE OJHOTO MeTajula JPYTMM W3  pacTBopa COJM, pELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMe «BakHeWlue KIIacchl HEOPraHWYEeCKUX
COEIMHEHUI.

Iepuoanueckunii 3axkoH wu Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKasl CBS3b.
OKuCIUTEILHO-BOCCTAHOBUTEIbHbIE PEeaKIIUU

[lepBble MONBITKM KIACCH(PUKALUM XHUMHYECKUX 3ieMeHTOB. llonstue o
IPYINIax CXOAHBIX 3JEMEHTOB (IEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METAJUIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aM(OTEpHbBIE OKCUIBI
U TUAPOKCHUIBI.

[lepnognueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHAX dJIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u jyiuHHonepuoiHas popmsl [leprogndeckoi
cucreMbl xumuueckux sneMeHToB . M. MenneneeBa. llepuoabl ¥ rpyIlibL.
PU3NYECKUN CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aToMHBIX siiep. M3otomnsl. OnekTponbl. CTpoeHue
AJNEKTPOHHBIX  000JI0YeK aTOMOB MepBbIX 20 XMMHUYECKHX  DJIEMEHTOB
IIepuonnueckoin cucremsl J. M. MenneneeBa. XapakTepucThuka XHMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMepHOCTI/I N3MCHCHUA paauyCa aToOMOB XHMHYCCKHX 3JICMCHTOB,
METANIMYECKUX U HEMETAJIUIMUYECKUX CBOMCTB 10 I'pyIiiaM 1 IIcpuogam.

3nauenue [lepronnueckoro 3akoHa u [lepuoandyeckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB JUId pa3BuThs Hayku U npaktuku. . V. MenpeneeB — y4€HbIA U
rpaXXJaHVH.

Xumuueckasi cBs3b. KoBaneHTHas (MOJdsipHAass ¥ HEMOJSPHAs) CBS3b.
DIEeKTPOOTPUIATETBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

CreneHn okucieHus. OKUCIMTEIbLHO--BOCCTAaHOBUTEIIBHEIC PCaKInu.
HpOHCCCBI OKHCJICHUS M BOCCTaHOBJICHHUA. OKMCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm. U3ydeHHE OOpa3LOB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJECHCTBUE THUIPOKCHAA LHMHKA C pPAcTBOpaMU KHUCIOT U
HIEJ0YEH, MPOBEICHUE OIBITOB, WIIIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3JIOKECHHUSI, COSTUHEHUS ).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€H NpPU H3yYEeHUHM XUMHUHU B 8 Kilacce
OCYILECTBIISIETCS 4epe3 UCIIOIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX
MOHSATUM, TaK U TMOHSITUH, SBJISIIOMIUXCS CUCTEMHBIMU JIJIsl OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOT'O IUKJIA.



OO11ue ecTeCTBeHHO--Hay4HbIE MOHATHUS: HAyYHBIN (akT, TUIOTe3a, TEOPHs,
3aKOH, AaHalW3, CHHTE3, Kiaccu(uKalus, TMepHOAUYHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOACITUPOBAHHE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

duzuka: MaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIBI,
PaIoOaKTUBHOCTb, MOJIEKYJIa, AJICKTPUUECKUN 3apsij, BEIIECTBO, TEJO, O0BEM,
arperaTHOe COCTOSIHUE BEIecTBa, ra3, (U3UYECKUE BEIUYUHBI, CIMHUIIBI
M3MEpPEHMSsI, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIBI, TOPHBIE TIOPOIBI, MOJIE3HBIE
WCKOTIaeMbI€, TOIUTHBO, BOJIHBIC PECYPCHI.

9 KIIACC
BemecTBo M XUMHYeECKasi peaKkIHs

[Tepuonuueckuii 3akoH. [leproanueckast cuicTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOWCTB
XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KAJIbLUA U UX COCTUHEHUIN
B COOTBETCTBUM C TIOJIO)KEHUEM »dJieMeHTOB B Ilepuoguyeckoir cucreme u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XUMUYECKOM CBSA3U. THIIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukainus m HOMEHKIATypa HEOPTraHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJaccaM HEOPraHWYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuMH4eCKUX peakiuil Mo pa3InyHbIM MIPU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(deKkrty, Mo
WU3MEHEHUIO CTENEHEH OKHUCIICHHUSI XUMUYECKHUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMUYECKHUE PEAKIIH, TEPMOXHUMHUUECKUE
YpaBHEHMUS.

[lonsiTue o ckopoctu Xumuueckoud peakuuu. Ilondarue 00 oOpaTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHsATHEe O TOMOTEHHBIX U T'€TEPOTESHHBIX
peakuusx. [lonarue o karanuze. [lonsatne o xumMuyeckoM paBHOBecUU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XMMHYECKOM pEaKIUH W IMOJIO)KECHUE XHUMHUYECKOTO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIMH,  DJIEKTPOHHBIM  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHOM  PEaKLMH. CocraBnenue  ypaBHEHUU
OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKUMHA €  HUCIOJb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopm[ BHCKTPOJIHTH‘leCKOﬁ Aucconualmnu. 3H€KTpOJ’II/ITbI N HCOJICKTPOJIUTHIL.
KaTI/IOHLI, aHUOHBI. MeXxaHu3M aucconuanu BCHICCTB C PA3JIMYHBIMHU BHIAMU
XUMHUYECKOM cBs3U. CTeNeHb JUuCConuralmu. CunbHbIC U clTadbIe QJICKTPOJIUTEI.

Peakrum noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJHBIE WM COKpall¢HHbIE HWOHHBIE YpaBHEHUs peakuuid. CBOHCTBa KHCIIOT,
OCHOBAHMM U COJIEH B CBETE MPEACTABICHUIN 00 3JIEKTPOIUTHUECKON JUCCOLIHAIIIH.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKcnepumenm:. O3HAKOMJICHHE C MOJAEISIMU KPUCTAININYECKUX
PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIJIOB M HEMETAJUIOB (Ipadurta u anmasa),
CIIOKHBIX BEIECTB (XJIOpUJa HaTpusi), HCCIEAOBAHHUE 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON peakUuu OT BO3ACUCTBUSA PA3NUUYHBIX (PAKTOPOB, HCCIEIOBAHUE
AIIEKTPOINPOBOJIHOCTH PACTBOPOB BEUIECTB, MPOLECCAa TUCCOIMAIMU  KHUCIOT,
niesio4eil u cosed (BO3MOXKHO MCIIOJIb30BAHME BUIEO MATEPUANIOB), MPOBEACHHE
OMBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKK TMPOTEKAaHUA pPEaKUUid HOHHOIO OOMEHa
(oOpazoBaHue ocajaka, BbIFeJICHUE Tra3a, oOOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKUuil
(ropeHue, peakluy pa3ioXKEeHHs, COCAMHEHNUs), pacllO3HaBaHUE HEOPTaHWYECKUX
BEUIECTB C TIOMOIIBIO KAaYeCTBEHHBIX pEaKUUd Ha HOHBI, pELICHHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl M UX cOeIMHEHUS

OO6mast xapakTepuctuka TranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pU3MUYEecKHe CBOWCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMHUYECKHUE CBOMCTBA HA TPUMEPE XJI0pa (B3aUMOICHCTBUE
C MeTaJUlaMH, HEMeTaJUlaMH, UienodaMmu). XjaopoBojopod. CoiisiHas KHCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJyYeHHE, NpuMeHeHue. [JlelictBue xJjiopa H
XJIOPOBOJIOPOJIa HA OPTaHU3M YeJIOBeKa. BaxkHeunIre XJIOpUIbl U UX HAXOXKICHUE B
IIPUPOJIE.

O6mast xapaktepucTrka 37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOESHUS
aTOMOB, XapaKTepHbIE cTerneHH okucieHus. CTpoeHue U (PU3NUecKHe CBOWCTBA
MPOCTBIX BELIECTB — KUCIOPOJA U CEPbl. AJIIOTPONHbIE MOAU(PHUKALUUA KUCIOPOAa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOpOM, CTpOEHUE, (pu3myeckue u
XUMHYECKHE CBOMCTBA. OKCUIBI CEPbl KaK NMPEICTABUTENN KHCIOTHBIX OKCHUIOB.
Cepnas kucnoTa, GU3NIECKe 1 XUMUYECKUE CBOMCTBA (00IIMe KaK MpeCcTaBUTENs
KJlacca KHCIOT U crenuduyeckue). XUMHUUECKHE PEaKINH, JIeKallue B OCHOBE
MIPOMBITIUICHHOTO CIoco0a TMOJMy4YeHUs CEepHOW KHUCIOTHL. lIpuMeHeHue cepHoi
KucioThl. CoONM CEepHOM KUCIOTHI, KAueCTBEHHAs pEakius Ha Cyab(}aT-HoH.
Haxoxnaenue ceppl U €€ COCIMHEHHUM B IpUpoae. XUMHUYECKOE 3arpsi3HEHUE
OKpYXalollel Cpenbl COCIMHEHUSIMH cepbl (KUCIOTHBIE MOXIHU, 3arpsi3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIEHHUS.



OOmasi xapakTepucTHKa 31eMEeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclpoCTpaHEHUE B MPUPO/IE,
busnueckue u xumudeckue cBoiictsa. Kpyrosopor azora B npupoje. AMMHUak, €ro
bu3nUecKkue 1 XMMUYECKHE CBOMCTBA, MoydyeHue u npuMenenne. Cou aMMOHHUS,
ux (pU3MYEeCcKue U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ MOJIydeHHe, (PU3UUYECKHe U XUMHUYECKHE
CBOMcTBa (00IIME KakK NPEACTaBUTENA Kilacca KHCIOT M CHenuduueckue).
Hcrnonb30BaHME HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIbHBIX YAOOPEHUH.
XUMUYECKOE 3arps3HEHNUE OKPY>KAIOIIEH Cpebl COSAMHEHUSIMH a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO3JyXa, MouBbl U BOA0EMOB). docdop, amioTpornHbie
Moaudukamuu docdopa, puznueckrue u xumuueckue cpoiicta. Okcup dochopa
(V) u dochopnas kucimora, GU3MIECKUE U XUMHUUYECKHE CBONCTBA, IMOJyYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUeCTBE MUHEPAIbHBIX YI00pEHUH.

OOmas xapakrtepuctuka sneMeHToB [VA-rpymnmnbel. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTE€pPHbIE CTEIIEHU OKUCIICHUS. Y TJIEpOI, AJUIOTPOIHbIE MOAU(PHUKALIUY,
pacnpocTpaHeHue B NpUpoje, PU3NYECKUE U XUMUYECKUE CBOWCTBA. AJCOpOLHS.
Kpyrosopor yriepona B mnpupoge. Okcuubl yriaepoja, UX (PU3HUECKHE U
XMMHYECKHE CBOMCTBA, ACHCTBHE HA )KUBBIE OPraHU3MBI, TTOJTyUYeHUE U TPUMEHEHHUE.
DKoJIoruYecKre MpoOJIeMbl, CBsi3aHHbIE C okcuaom yriepoaa (IV), rumoresa
J100aNbHOTO MOTEIJIEHUS KIMMaTa, HapHUKOBBIA 3P eKT. YTosibHas KUCIOTa U €€
CONM, MX (PU3NYECKHUE U XUMHUYECKHE CBOWCTBA, IOJIYyYEHHE U NPUMEHEHHE.
KauecTBeHHas peakuus Ha KapOoHaT-MOHBI. Vcrosnb30BaHue KapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHaUaNbHBIE MOHATHSA 00 OPTAHMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, STUIEH, alleTUJICH, 3TaHOJ, TJIUIEPUH, YKCYCHAas KUCIIO0Ta).
[IpupoaHbie HMCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKTHI WX mepepaboTku (O€H3WH), UX POJIb B OBITY W IPOMBIIICHHOCTH.
[ToHsiTHE O OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: KHpaxX, OEIKax, yriaeBoaax — U UxX
poli B OKM3HM 4YelOBeKa. MarepuanbHOE€ E€IUHCTBO OPTaHWYECKHX |
HEOPTaHWYECKUX COCITMHCHUM.

KpemHuuii, ero ¢uznueckue u XUMHUYECKHE CBOWCTBA, NOJYy4YEHHE U
npumeHeHue. CoeMHeHus KpeMHUs B ipupoae. O0miue npeacTaBieHus: 00 OKCUe
kpemaust (IV) u kpemuueBoit kuciore. CUIUKAThI, UX UCIIOJIb30BaHUE B OBITY, B
MPOMBINIJICHHOCTU. BakHel1ne CTpouTeNbHbIE MaTepHaibl: KepaMuKa, CTEKJIO,
IIEMEeHT, OeToH, kene3o0eroH. I[IpobGaeMbl 0Oe30macHOrO  MCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii Ikcnepumenm: N3ydeHre o0pa3I[0oB HEOPTAHUUECKUX BEILECTB,
CBOWCTB COJISIHOM KHCJIOTHI, IPOBEAECHUE KAUECTBEHHBIX PEAKIINN HA XJIOPU-UOHBI
U HaOJIOJIeHNEe MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkarolue (pusndeckue u
XUMHUUYECKUE CBOMCTBA TaJIOTEHOB M MX COEJUWHEHHU (BO3MOYHO HCIIOJIb30BaHUE



BUJICOMATEPHUAIIOB), O3HAKOMJICHHE C oOOpasmamMu XJOpUI0B (TaJOTEHHUIIOB),
O3HaKOMJIEHHUE C 00pa3aMu cepbl U €€ COETMHEHUSIMHU (BO3MOKHO HCIIOIb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHHE TMpoliecca OOYIVIMBAHUS caxapa IHoJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEpHOM  KHUCJIOTBI, HW3Y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBiICHHON CEPHOW KHCJIOThI, NPOBEJCHUE KAueCTBEHHOW pEaKkIUu Ha
cyabhaTHOH u HaOJIOJACHHE TpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C
¢uznyeckuMu CBOMCTBaMH a30Ta, ¢ochopa U UX COCAUHEHUN (BO3MONKHO
UCIIONIb30BaHUE  BHUJACOMATEpUAIOB), oOOpa3lamMu a30THBIX U (HOCPOPHBIX
ynoopeHuit, moayyeHue, CoOupanue, paco3HaBaHue U U3y4yeHUE CBOMCTB aMMHUaKa,
IIPOBEJICHUE KAUECTBEHHBIX peaklUii Ha MOH aMMOHHUS U QochaT-noH U U3yuyeHue
OPU3HAKOB HX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHON Aa30THOM
KHUCJIOTBI C MEJbpI0 (BO3MOXHO MCIOJIb30BAaHUE BHUJICOMATEPHAIIOB), H3yUEHUE
MoJieJIel KpUCTaNIMYECKUX PEMIETOK anMasa, rpadura, QyiepeHa, O3HaKOMIICHUE
C TPOIIECCOM aJCOPOLMHN PACTBOPEHHBIX BEIIECCTB AKTUBUPOBAHHBIM YTIEM H
YCTPOMCTBOM MPOTHBOTa3a, MOMyuyeHUE, cOOMpaHue, paclo3HaBaHUE W M3yUeHUE
CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBEICHNE KaueCTBEHHBIX peakluii Ha KapOOHAT |
CIJIMKAT-MOHBl M W3Y4YCHHE TMPHU3HAKOB MX MPOTEKaHWs, O3HAKOMIIEHHE C
OPOAYKIMEH CUIIMKAaTHON MPOMBIIIEHHOCTH, PELICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4
1o teMe «BakHele HeMeTaIbl U UX COETUHEHUS.

MeTa/ibl 1 UX COEeAMHEHHUS

OO01ast XxapakTepUCTUKa XUMUYECKUX IJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU
ux nonoxeHus B Ilepumogmueckoi cucreme xumudeckux osnemeHros /JI. M.
MenneneeBa u crpoeHuss aroMoB. CTpoeHue mMeTamuioB. Mertajmmmyeckas CBA3b U
METaJUIMYecKasi  KpUCTaJUIMYecKassh  pemeTKa.  OJIEKTPOXUMHUYECKUU Pl
HaMpsHKEeHUN MeTaioB. PuU3nyueckre U XUMHUYECKHE CBOMCTBA MeTauioB. O01iue
ciocoObl moiydeHus MerawioB. [loHsTHE O KOppO3MM METAJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTajb, YyTyH, JIOPATIOMUHUN, OPOH3a)
Y UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilemounble MeTauIbl: TOJIOKEHNE B [leproandeckor CUCTEME XMMHUYECKUX
anemeHnToB . M. MenaeneeBa, CTpo€HHE HMX aTOMOB, HaXOXXICHUE B MPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpust U Kaius). OKCuabl U
TUIPOKCHUABI HATPHUA U Kanusl. [[puMeHeHne IEeT0YHBIX METAJUIOB U UX COCTUHEHUN.

[[lemoyHO3EeMENBHBIE METAUIBI MAarHiii W KaJIbLMUH: TOJOXEHUE B
ITepuoanueckon cucreMe xuMuueckux 3eMeHToB 1. 1. MenneneeBa, CTpoeHue ux
aTOMOB, HaXOXJIeHUE B npupoae. PU3nyeckue 1 XuMHUYECKUE CBOMCTBA MarHus U
KaJibIusl. BaxkHeime coeuHeHus Kaublusl (OKCHI, TUAPOKCHU, COJH). KECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEeHU .

AJtoMUHUN: TI0J10’keHKE B [lepuoanueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
J. N. MeunneneeBa, CTpoeHHE aTOMa, HAXOXKJIeHUE B mpuponac. Pusnyeckue U



XMMHYECKHE CBOMCTBA alfOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJIFOMUHUS.

Kenezo: nosoxenue B [leproandeckor cucreMe XMMAYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aToma, HaxOXKIeHHME B Ipupone. dDusmyeckue u
XUMHUYECKUEe CBOMCTBA xene3a. OKkcuibl, THApoKcu bl U conu xenesa (11) u xxenesa
(IIT), wux cocraB, CBOWCTBA U TMOJy4YeHUEC. Xumuueckuil IKCnepUMEHm .
O3HAKOMJICHUE C 00pa3llaMu METAJUIOB U CIUIABOB, UX (PU3NYECKUMH CBOMCTBAMH,
U3y4eHUE PEe3yJIbTaTOB KOPPO3UM METAIOB  (BO3MOXHO  MCIOJb30BAHHE
BHUJICOMATEPUAIOB), OCOOEHHOCTE B3aUMOJCHCTBHS OKCHJA KaJblUsl U HATPUS C
BOAOW (BO3MOYKHO HCHOJB30BAHME BHUAEOMATEPUAIIOB), MCCIEIOBAHUE CBOWCTB
XKECTKOM BOJIbI, IPOLIECCA TOPEHHMS KeEJe3a B KUCIOPOAE (BOZMOMXKHO UCIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMi Ha HOHBI:
MarHusi, KajibIus, amloMHHUS, nuHKa, *keneza (II) u xeneza (III), memmu (I0),
HAOJIOZICHUE M OIKMCAHHWE MPOIECCOB OKpaIllMBaHUsS IJIAMEHU HMOHAMHU HaTpHs,
Kallig ¥ Kajblus (BO3MOXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB), UCCICAOBAHHE
aM(pOTEPHBIX CBOMCTB THAPOKCHUJA ATIOMUHMS M TUJPOKCUIA IIMHKA, PEIICHHE
AKCTIIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHele MeTauibl U UX COSAUHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BGHIGCTBa H MaTcpuajibl B HOBCGHHGBHOI;’I )KM3HM 4ejoBeka. be3omacHoe
HCIIOJIB30BaHHUC BCIICCTB M XHMMHNUYCCKHUX peaKum”I B 6I)ITy. HepBaﬂ ImoMoIuib IIpH
XUMHYCCKHUX OXKOr'aX U OTPaBJICHUAX.

XUMHUECKOE 3arps3HEHUE OKpYKaromiel cpefnl (MpeaesibHas AOMyCcTHUMast
KOHIIeHTpanus BeuiecTs, aaiee — [[JIK). Ponb XumMuu B penieHnn 3KOJIOrMYeCKUX
pooIem.

Xumuueckuii IKCnepuUMeHm:
u3yueHre o0pas3oB MaTepHaJIOB (CTEKIIO, CIUIABbl METAJJIOB, OJMMEPHBIE
MaTepHuabl).

Mesxcnpeomemnbnie ceasu

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M NPU HM3YYEHMHM XUMHHM B 9 Kiacce
OCYULIECTBJISIETCS. 4epe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK WU TOHITUH, SBISIIOIIUXCS CUCTEMHBIMU JJIS1 OTACNIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OOmme ecTeCTBEHHO-HAyUYHBIE TOHSATHS: HAy4YHBIA (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KiIacCu(UKAIUsA, IEePUOJAUIHOCTh, HaAOIIOICHHE,
OKCIIEPUMEHT, MOJCIIMPOBAHNE, H3MEPCHHUE, MOJEIb, SBJICHHE, MapPHUKOBBIHN
s PeKT, TEXHOIOTHS, MAaTCPHAIBI.

®dusuKa: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWI, U30TOTII,
PaIMOAKTUBHOCTb, MOJIEKYJIa, AJIEKTPUYECKUI 3aps, MIPOBOJIHUKH,



MOJIYTPOBOJHUKH, JUAJIEKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOE COCTOSIHME BEILIECTBA, T'a3, paCTBOP, PACTBOPUMOCTb, KpUCTATUIMYECKas
pemérka, CIuIaBbl, (PU3MYECKUE BEIMYMHBI, €IUHUIIBI W3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocuHTe3, apIxaHue, Ouochepa, dKOCHCTEMa, MUHEPAIBHbBIC
yI0OpEHHsI, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATCIHHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIEC TOPO/IbI, MOJIE3HBIC
MICKOTIaeMbI€, TOTLTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYYeHHs] XMMHH B €AMHCTBE y4eOHOW H
BOCIIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMU W JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU, HPHHATHIMA B
o0miecTBe MpaBUIaMM M HOpMaMu IOBEIEHUS M CIIOCOOCTBYIOT IIpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSl.

JIM4HOCTHBIE ~ pPE3yJAbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarOIIUXCS
PYKOBOJCTBOBAaTbCS CUCTEMOM IIO3UTHUBHBIX IEHHOCTHBIX OpHUEHTAUUHd U
pacILIMpEeHne OIIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nNAaTPHOTHYECKOr0 BOCIHUTAHMA. IICHHOCTHOIO  OTHOIICHHS K
OTEUYECTBEHHOMY KYJbTYPHOMY, HMCTOPUYECKOMY W HAYyYHOMY HACJIENHIO,
MOHUMAaHUsl 3HAYCHUS XUMUYECKOW HAayKH B JKM3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOPMAIIMEH O MEPEIOBbIX TOCTIKCHUSIX U
OTKPBITUSIX MHPOBOW M OT€UECTBEHHOM XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA; 2) rPaskIaHCKOT0 BOCITUTAHUSI:

NPEACTABICHUSI O COLMAIbHBIX HOpPMax W TNpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIECHUHN B KOJUJICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCNEAOBATEIbCKOM, TBOPYECKOW M JIPYrUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTU K pPasHOOOpa3HOW COBMECTHOM AESATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, ITO3HABATENbHBIX 3a/a4, BBIMOJHEHUU XHUMHYECKUX
HKCTIIEPUMEHTOB, CO3JaHUN YUEOHBIX MTPOCKTOB, CTPEMIICHUSI K B3aUMOTIOHUMAHUIO
¥ B3aMMOITOMOIIIY B MPOIIECCE ATOM YU4eOHOM AeSTEIHbHOCTH, TOTOBHOCTH OLICHUBATh
CBO€ IMOBEIAECHUE U IIOCTYIIKM CBOMX TOBAPUIIEH C MO3WLMUU HPABCTBEHHBIX U
NPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS IMOCICACTBUN TOCTYIKOB; 3) IEHHOCTH
HAYYHOI'0 IO3HAHMS. MHPOBO33PEHUYECKUE IIPEIACTABJICHUS O BELIECTBE U
XMMHUYECKOUN PEaKIINKU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH
M COCTaBJISIIONIME OCHOBY JUISl TTIOHUMAaHHUS CYIIHOCTM HAyYHOM KapTUHBI MHUpA,
MpeCTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI, B3AUMOCBS3AX
YeJI0BEKa C MPUPOIHON CPEIO, O POJIM XMMHUH B TO3HAHUHU ATUX 3aKOHOMEPHOCTEN;
MO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHbBIC HA MOJTYyYE€HHE HOBBIX 3HAHUM 110 XUMUH,
HEOOXoauMbIe Jis  OOBACHEHHS HAOJIIOJAaeMbIX TMPOIIECCOB W  SIBJICHUH,
MO3HABATENIbHON, MH()POPMAIMOHHOM W YUTATEIHCKON KYIbTYpHl, B TOM YHUCIE
HAaBBIKOB CaMOCTOSITEIbHOW pPabOThI ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEpPaTypor, JOCTYIHBIMM TEXHHUYECKUMH CpPEJICTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHI; THTEPEC K 00YYEHUIO U TTO3HAHUIO, JTF0003HATEIHHOCTh, TOTOBHOCTD U



CIOCOOHOCTP K  €aMOOOpa30BaHHIO, TMPOEKTHOM UM  HMCCIEIOBATEIbCKOM
NeSITETBHOCTH, K OCO3HAHHOMY BBIOOpY HAIPaBIEHHOCTH M YPOBHsSI OOy4eHUsS B
JaJIbHEHIIIEM;

4) dopMupoBaHHA KYJIbTYPbI 30POBBSI. OCO3HAHUE IICHHOCTH JKH3HH,
OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKU Ha 3/I0POBBIN 00pa3
JKW3HHU, OCO3HAHKE TIOCJICICTBUN U HEMPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOToJisg, HApKOTUKOB, KYypEeHHUs), HEOOXOAUMOCTH COOJIOJCHUS IPaBUII
0€30MacHOCTH MPU OOPAIICHUH C XMMUYECKUMHU BEIIECTBAMU B OBITY M peaIbHOM
KU3HU; 5) TPyAOBOr0 BOCHHTAHHMA: HHTEPEC K MPAKTUICCKOMY H3YUCHHIO
npodeccuii u Tpyaa pa3IuIHOTO PO/Ia, YBAXKECHHE K TPYY U pe3yJIbTaTaM TPYIOBOM
JEATEeIIbHOCTH, B TOM YHUCJI€ Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU IO
XUMHUH, OCO3HAHHBI BBIOOp WHAMBUIAYAJTbHONW TPACKTOPUU TMPOJOHKCHUS
oOpa3oBaHug C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX HMHTEPECOB U MOTPEeOHOCTEH, yCHemHoH MpodhecCHOHAIBHOM
JEATEIIbHOCTH M Pa3BUTHS HEOOXOJIUMBIX YMEHHM, TOTOBHOCTh aJallTUPOBATHCS B
po(eCCHOHANBLHOM cpefie; 6) IKOJOrHYecKOro BOCHHUTAHHUS: DKOJOTHYCCKU
1enecooOpa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emMiie, OCHOBE
e€ CylIeCTBOBaHUS, MOHMMaHUE IIEHHOCTH 3J0pPOBOTO M Oe3omacHoro obpasa
JKW3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIO/ICHHUSI MPaBU 0€301MacHOTO
MOBEJICHUS MpU paboTe ¢ BEIIECTBAMM, a TAKXKE B CHUTYyaIlUsX, YTrpOXKarOIIUX
3I0POBBIO M JKU3HH JIFOJACH; CIIOCOOHOCTH MPUMEHATHh 3HAHMS, IOJIydaeMble TpU
W3YyUYCHUU XUMUHM, U1 PELICHUS 3aJlad, CBA3aHHBIX C OKPY’KAIOIIEH MPUPOIHOM
Cpeloi, ISl TOBBIINIEHUS YPOBHS JKOJOTMYECKOW KYJIbTYpPhl, OCO3HAHMS
I00aJbHOIO  XapakTepa »HSKOJOTMYECKUX TMpoljieM W MyTed HX PEeIICHUS
MOCPEACTBOM  METOJIOB  XHMHH, DKOJOTUYECKOTO  MBIIUICHUS,  YMEHHS
PYKOBOJICTBOBAaTbCSI UM B TMO3HABATEJIbHOM, KOMMYHHUKATUBHOW M COLIMAJIBHOU
MPaKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX PE3YJbTATOB BBIACIAKOT 3HAYUMBIC LIS
dbopMupOBaHUSI MUPOBO33PEHUS OOIIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHUSI, MPUHITHII,
runore3a, (Qakr, CcuUcTeMa, NpOLEecC, OHKCIEPUMEHT U JpPYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAaHUM U3 ATUX MNPEIMETOB (POPMUPOBATH MPEACTABIECHUE O LIEJIOCTHOU
HAyYHOW KapTUHE MUpPA, U YHUBEPCAIbHBIC yueOHbIC eHCTBUs (TTO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpPbIE oOecrneynBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IJITAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
NEATEIBHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YueOHbIe nelicTBust ba3oBbie
Jornyeckue JecCTBHUA:



YMEHUSL MCHOJB30BaTh MPUEMBI JOTMYECKOIO MBIIUIEHUS MPU OCBOEHUU
3HAHUU: PacCKpbIBATH CMBICI XHMUYECKUX MOHATUH (BBIIEIATh UX XapaKTEpHBIE
NPU3HAKU, YCTAHABIIMBATH B3aWMOCBS3b C JIPYTUMH IMOHATHSIMM), HCIIOJIb30BATh
HOHSTHA AJI1 OOBSICHEHHS OTIENbHBIX (PAKTOB U SIBJICHUI, BEIONpATh OCHOBAHUS U
KpUTEpUU NJs Kiaccu(UKalM¥ XMMHUYECKHUX BEIECTB M XMMHUYECKHUX pEaKlu,
YCTaHAaBJIMBATh IMPUYMHHO-CIIECACTBEHHBIE CBA3M MEXKIYy OOBEKTaAMH H3Yy4YEHUS,
CTPOUTH JIOTHYECKHE PACCYKIACHUS (MHIYKTUBHbBIE, TE€AYKTUBHBIE, IO aHAJIOIUH),
JienaTh BBIBOJIbI M 3aKJIFOUEHUS; YMEHHE IPUMEHATDH B MPOLECCE MO3HAHUS MTOHATHUS
(mpeaMeTHbIE MW METanpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCIOJIb3YEMBIE B XHMHH, IMPEOOPA30BBIBATh IIMPOKO INPUMEHSIEMBIE B XUMHHU
MO/JI€JIbHBIE NMPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast
dopMylla U YypaBHEHHE XUMHUYECKOW pEaKUUM — IMpU pPEIICHUH Yy4eOHO-
IIO3HABATEJIbHBIX 33J1a4, ¢ YYETOM ITUX MOJEIBHBIX IIPEICTABICHUN BBISBIATH U
XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKH U3YYa€MbIX OOBEKTOB — XUMHUYECKHX
BEILECTB U XUMHUYECKUX PEAKLU, BBISBIATH OOLIME 3aKOHOMEPHOCTH, TPUYUHHO-
CJIE/ICTBEHHbIE CBSI3U M POTUBOPEUNS B H3yYaE€MBbIX MPOIECCAX U SABJICHUSIX.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

YMEHHUE HCIIOJb30BATh IIOCTABJIEHHBIE BOIPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHKS, & TAK)KE B KaUe€CTBE OCHOBBI JIJIs1 (HOPMHUPOBAHUS TUIIOTE3BI 110 TPOBEPKE
NPAaBWIBHOCTH  BBICKA3bIBAEMBIX  CYXXJCHHUH; TPUOOpETEHUE  OMNbITa MO
IJIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEACHUIO YYEHUYECKHUX HKCIECPHUMEHTOB,
yMeHue HaOJoJaTh 3a XOAOM IIPOLIEcCa, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro
pe3yabTar, GopMyIupoBaTh 0000IIEHHS U BEIBOBI MO Pe3yJIbTaTaM MPOBEAEHHOTO
OTIbITa, UCCIICIOBAHMS, COCTABIATh OTUET O MPOJICIIaHHOM padoTe.

Pabora c nunpopmanueii:

YMEHHE BBIOMpATh, AaHATU3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUIOB M (POPM MpEACTAaBICHUS, TOTYyYaEMYI0 U3 Pa3HBIX UCTOYHHKOB
(Hay49HO-TIONyJIsIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIC
nocobust, pecypcsl MHTepHeTa), KPUTHUECKH OIICHMBATH MPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

YMEHHE NMPUMEHATh PA3IUYHbIE METOJbl M 3aIpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIllMd U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIMMBIX [JIsl BBIIOJHEHMS
y4eOHBIX U MO3HABATENIbHBIX 3aj[au ONpeAeNEHHOr0 TUIA, IPUOOPETEHUE OIBITA B
o07acTd WCHONB30BaHUS WH(GOPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
OBIIJICHUE KYJTbTYpPOW aKTHBHOTO MCIIOJIb30BAHMSI PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (JOpMY Mpe/CTaBICHUs UH(OPMAIIUU U
WUTIOCTPUPOBATh peIIacMble 3a7aud HECIOXHBIMH CXEMaMH, JharpaMMaMH,
apyrumu  popmamu rpaduKkd U UX KOMOWHAIMSAMH, YMEHHE HCIOJIb30BaTh M
aHaJIM3UpOBaTh B Tpolecce Yy4yeOHOW M UCCIIENOBATENbCKON JesSTEIbHOCTH



UHGOPMAIIMIO O BIUSHUU MPOMBIIIEHHOCTH, CEIbCKOTO XO3SMCTBAa U TPAHCHIOPTa
Ha COCTOSTHUE OKPYKAIOIIEH NPUPOJHOMN CPEIBI.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

YMEHHSI 33]1aBaTh BOMPOCHI (B X0/ AUaIora u (i) JUCKYCCUH) 1O CYIIECTBY
oOcykgaemMoli Tembl, (OPMYIUPOBATh CBOM MPEMAJIOKEHUS OTHOCUTEIIBHO
BBIIIOJIHEHUS MPEMJIOKEHHOW 3a/ayd; YMEHHsI MPEACTaBIATh IOJyYECHHbIE
pe3yNbTaThl MO3HABATEIBHON JEATEIBHOCTH B YCTHBIX U IHCBMEHHBIX TEKCTaXx;
JIeTIaTh TPE3EHTALUI0 PE3YIbTATOB BBIMNOJHEHUS XUMHUYECKOTO HKCHEPUMEHTA
(J1abopaTtopHOro OMbITa, JAOOPATOPHOM pPabOTHI MO MCCIENOBAHUIO CBOWCTB
BEIECTB, Y4€OHOI0 MPOEKTA); yMEHUS y4€OHOTO COTPYTHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEIBHON U UCCIEA0BATENBCKON JEATEIIBHOCTH IPU PELIEHUN
BO3HHMKAIOIIMX MPOOJEM Ha OCHOBE yud€Ta OOMIMX HMHTEPECOB U COIIACOBAHHUS
no3uuui (00CyXkaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE HITYPMbD», KOOPIUHALIHS
COBMECTHBIX JEHUCTBUM, ONPENCIICHUE KPUTEPUEB TIO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITENIBHO OIIPENEATh LENN JEATEIbHOCTH, IUIAHWPOBATh,
OCYULIECTBJISITh, KOHTPOJIUPOBATh M NMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSATEIbHOCTh, BIOMpaTh Hanbosee 3P(HEeKTUBHBIE CIIOCOOBI PEIICHUS YUYEOHBIX U
MO3HABATENIbHBIX 337a4, CAMOCTOSITEBHO COCTaBISAITh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA AJITOPUTM  JEUCTBUM TIPU  BBIIOJHEHUM 3aJaHUM € Y4ETOM
MOJy4YEHHUSI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW LENH, YMEHHE
WICITOJIB30BAaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMble€ B YCIOBUU 33IaHUN.

HPEAMETHBIE PE3YJIbTATBI

B coctaBe mnpeAMETHBIX pPE3yJbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHOl paboueld Mmporpammoi,
BBIJICISIIOT: OCBOSHHBIC OOYYArONIMMHCS Hay4dHbIC 3HAHUSA, YMCHHS U CIOCOOBI
NeWcTBUH, crnenuduueckue Uil  MPEeIMETHOM 00acTH  «XHUMHS», BHJIBI
JNESITEIbHOCTH 110  TOJY4YEHUIO HOBOTO  3HAHHUS, €ro HWHTEPHpeTaluH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUCOHBIX M HOBBIX CUTYaIIHX.

K xoniy oO0yuenus B 8 kiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

*  PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX IOHATHUH: aTOM, MOJIEKYJa,
XAMWYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOJIHAS M HEOJHOPOHAs), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJIApHAs Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMUUYECKOTO JIEMEHTa B COSAMHEHUU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHWE, COJIb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIICHb



OKHUCJICHHS, XUMHUYECKas PEaKIus, KIacCU(UKAIUSI pEaKluid: peaKiuu
COCJIMHEHHUS, PEaKIUMU Pa3JOKEHUs, PEaKIUH 3aMElICHUs, PEeaKIUH
oOMEHa, AK30- U SHJOTEPMHUUECKHUE PEAKIIMH, TEII0BOU A (EKT peakiuu,
SJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHAasi OpOUTAIIb, PAJINYC aTOMA,
XUMHUYECKasi CBS3b, MOJSPHAS U HEMOJIIpHAs KOBAJCHTHAs CBA3b, HOHHAsS
CBSI3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJs BeIIEeCTBa
(IpolLieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

HIUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHWYCCKHX MOHITHHA U
IPUMCHSATH 3TU IMOHATHUSA ITPHU OIMMCAHHUHN BCHICCTB U NX npeBpameHHﬁ;

UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTIPEJIENISTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHALJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJIACCy COEIMHEHHH 110
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGCHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCAMHEHUSX;

packpsiBaTh cmbica llepmommueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MoyioxkeHus B Ilepuonumueckoit cucreme,
3aKOHOB ~ COXpPAHEHMsI MacChl  BEIECTB, IIOCTOSHCTBA  COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOraapo;

OMHUCBHIBATh M XapaKTepu3oBaTh TaOnuuHyro Gopmy Ilepuogndeckoi
CUCTEMbl XMMMUYECKHUX OJJIEMEHTOB: pa3juyaTh TMOHSTUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymma)y, manbie u
OOJNBIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomuueckas cucteMa XuMU4Yeckux odnmemeHtoB J[. .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsia s7ipa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX o JIEKTPOHHBIM CJIOSM);

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIy M COCTaBy YYacTBYIOUIUX B pEaKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHE CBOMCTBAa BEIIECTB
pPAa3IUYHBIX KJIACCOB, IMOATBEPXKAAsl ONMCAHUE IPUMEPAMU MOJIEKYJIPHBIX
YPaBHEHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKLINM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XWMHUYECKHX [MPEBPALICHUI B
Pa3IMYHBIX YCIIOBHUSIX;



BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XHMHYECKOTO 3JJIEMEHTa IO (opMyJe COEIUHEHMUS,
MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJAUTH PACYETHI 110 YPABHEHUIO
XUMUYECKOU pEaKLnH;

MIPUMEHSITh OCHOBHBIE OIEPALIMK MBICIUTEIBHON AEATEIbHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, O00O00IIeHHE, CHCTeMATH3allrI0, KIacCU(PUKAIHUIO,
BBISIBJICHUE MPUYUHHO--CICACTBEHHBIX CBA3CH — ISl M3Y4YCHUS CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAyYHbIE METO/BI
NO3HAHUA — HAONIOAEHUE, W3MEPEHHE, MOJIECIUPOBAHHME, HKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeIOBATh MPABHIIaM MOJIb30BAHMS XUMUYECKOM OCY 101 U Ta00paTOPHBIM
o0opyZgoBaHMEM, a TakKe IpaBuWigaM oOpalieHusi C BEUIECTBAMHU B
COOTBETCTBHUM C HMHCTPYKIHSAMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB T10 TIOJTYICHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJia M KHUCIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C OMPENEIEHHON
MaccoBO# J10Jiell PacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U MPOBOIUTH
XUMHUYECKUE JKCIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB IIENIOYEH U
KHUCIIOT C TTOMOIIbIO UHJIUKATOPOB (JIaKMyC, heHONPTaNICUH, METUIOPAHK

U Ipyrue).

K xoniy oOydenus B 9 kijiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

pacKphIBaTh CMBIC OCHOBHBIX XHMHYECKHUX IIOHSATHM: XHUMHUYCCKHM
AJIEMEHT, aTOM, MOJICKyJla, WOH, KaTHOH, aHWOH, ITPOCTOE BEIIECTRBO,
CIIO)KHO€ BEIIECTBO, BaJICHTHOCTh, JJICKTPOOTPHIIATEIIBHOCTh, CTCIEHb
OKHCJICHHSI, XUMUYECKasl PeaKIns, XMMHUYIECKas CBs3b, TEIUIOBOM 3(P(DEKT
peaknuy, MOJb, MOJSAPHBIA  O00BEM,  PACTBOP,  AJIEKTPOJIHUTHI,
HEAJICKTPOJUTHI, DJICKTPOJMTHYCCKAS JTUCCOIUAIUS, PEaKIMH HWOHHOTO
oOMeHa, KaTtaim3aTop, XHMHYECKOE paBHOBecHe, OOpaTUMbIC W
HEOOpaTUMBIC pEaKIMK, OKHUCIUTEIhHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKHCIIUTEIb, BOCCTAHOBHUTEIIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(OoTepHOCTb, XUMHUYECKas CBSI3b (KoBaJIeHTHaA, HMOHHas,
MeTaJlTTn4YecKas ), KpucTalTndeckas pemeTka, Koppo3usi METaIOB, CTUIABHI,
CKOPOCTb XUMHUYECKON pPEaKIu, MPENeTbHO TOMyCTUMas KOHIIEHTPAIHs
ITJIK BemiecTBa;

HIUTIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XHMHYCCKHX MOHITHH U
IMPUMCHATD OTH IIOHATHA IIPU OIIMCAHNU BCIICCTB U UX HpeBpameHHﬁ;

WCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIU;



ONIPEACIATh BAJICHTHOCTb U CTEIIEHb OKUCICHUSA XUMUYCCKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOIO COCTaBa, IPUHAUICKHOCTh BEILIECTB K
OINpEeNENEHHOMY KJIACCYy COEIUHEHUM 1o ¢opMysiaM, BHJ XUMHUYECKOU
CB3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA]l UOHA M0 XMMHUYECKON (popmyre, XapakTep cpelsl B
BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COECAMHEHUM, THUIl KPUCTAIINYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMmbica [lepuommueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IOHUMAHHWE: OINHUChIBATH W XapPaKTEPU30BATH
tabnmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKHX DSJIEMEHTOB:
pasznuyarh MOHATUSA «rJaBHasg noarpynma (A-rpynmna)» U «1modoyHas
noarpymma (b-rpynma)», mambie w  OOJBIIHE TEPUOABI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPUOIUYECCKOM TabJIUIIE, C YUCITIOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XHMHMYECKUX DJIEMEHTOB (COCTaB U
3apsa  siApa, oOImee 4YHCIO DJJIGKTPOHOB M paclpefielieHHe HX 110
AIICKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOIWCTB 3JIEMEHTOB M WX COCAWHECHUN B MpeAeiax MaJbIX NEPUOIOB U
[JIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YHCIy U COCTaBYy YYACTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHYECKUX DJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(PUUECKHE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUW COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHHUS BJIEKTPOJUTUYECKONM AHCCOLMALMU  KHCIIOT,
LIET0YEH U COJIEH, ITOTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMI NOHHOTO
OoOMEHa, ypaBHEHUS peakUMid, MOATBEPKIAIOIINUX CYIIECTBOBAHUE
IEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMH Pa3JIMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MOCPEJICTBOM COCTABJICHHS JJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHMS,
BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBPALICHUN B Pa3IAYHbIX
YCIIOBUSIX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOro ndjieMeHTa 1o (opMyJsie COeAUHEHUS,
MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEAKIINH;



COOJTI0IaTh TIPAaBUIIA MTOIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
o0OpynoBaHUEM, a TakKe TpaBWia OOpamleHUs] C BEIIeCTBAMU B
COOTBETCTBHUM C HWHCTPYKIUSMH TI0 BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OTIBITOB O TIOMYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTJIeKUCIIOro ra3a);

MIPOBOJIUTH PEAKIINH, TIOTBEPKIAIOIINE KaYeCTBEHHBIA COCTAB Pa3InIHbBIX
BEIIICCTB: pACMoO3HaBaTh OIBITHBIM IyTEM XJIOPHUA-, OpOMHI-, HOIWI-,
kapOoHat-, (ocdar-, cuaukar-, cyiabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPTaHUIECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE OTIEPAIIMH MBICIUTENILHOMN JESITeIbHOCTH — aHaIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMAaTU3aIIUIO0, BBISBIICHUE MPUUYUHHO-
CJICICTBCHHBIX CBSI3€H — /I M3YYCHHS CBOWCTB BEIIECTB M XUMHUYCCKUX
peaKmuii, eCTECTBEHHO-HAyYHBIE METOAbl TIO3HAHWUA — HaOIIOJCHUE,
U3MEpPEHUe, MOJACIUPOBAHUE, IKCIIEPUMEHT (peaIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KounvecTBO 4acoB
Ne HaumenoBaHue pa3jieioB u JyekTpoHHbIE (IU(PPOBBIE)
n/n TeM NpOrpaMmabl Bcero Kourpoasurre Tpakruteckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pazne a1 1. [lepBoHayajbHble XUMUYEC KH€ TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 9 bubmuoreka [JOK
' MPAKTUYECKOU JIeSITEITbHOCTH https://m.edsoo.ru/7f41837c
yesloBeKa
12 BemecTBa 1 xXuMudeckue L bu6mmoreka [IOK
' peakiuu > 1 0 https://m.edso0.ru/7f41837¢c
Hroro mo pazneny 20
Pa3ne a1 2. Baxkneiiluue npeacrtaBuTe)] U HEOPraHUYeCKMX BellecTB
21 Bosnyx. Kucnopon. [lonsarue bubnuorexa [IOK
' 00 okcmmax 6 0 1 https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonstue o kucnorax 8 0 L bubmuorexa [IOK
' U CONSIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 bu6mmorekxa [JOK
' OCHOBaHHMSIX 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI but6mmoreka [IOK
24 11 1 1

HEOPraHUYECKUX COECIUHEHUN

https://m.edsoo.ru/7f41837c
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Hroro no pazneny

30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. U. MenaeneeBa. CTpoeHue aToOMOB.

Xumuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema

3.1 XUMHYECKHX demenToB /1. 1. 7 0 bubmuorexa LIOK
https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpocHue
atoMa
Xumuueckast CBS3b.
3.2 OKHCIUTENBHO- 8 1 bubnnorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEIJIbHBIC PEAKIIHU
U 15 bubmuorexa [JOK
TOro 1o pasiery https://m.edsoo.ru/7f41837c
Pasne g 4. O0001eHe U CHCTEMATH3A LMA 3HAHUH
O06o061IEHNE U
4.1 . 3 1
cucTeMaru3anus 3HaHuil
Hroro 1o pasneny 3
OBILIEE KOJIMYECTBO HACOB I10 68 5

[NPOT'PAMME

9 KVIACC

Ne i/

KoJunuyecTBo yacoB
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HaunmenoBaHmue pa3xesioB 1 TEM

DJIEKTPOHHbBIE

NnporpaMmMsl Kontpoabubie | IlpakTuueckune | (umupposbie)
Beero padoTsI padoTnI o0pa3oBaTe/ibHbIE
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIIuu
11 [ToBTOpeHue U yriaydieHne 3HaHu| 5 L 0 Bu6moreka [JOK
' OCHOBHBIX pa3/IelioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubnnorexa [JOK
' peakuuiu 4 0 0 https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLIMALIMS. 8 1 1 bubnnorexa [JOK
Uroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 0 1 bubnnoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorensr https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX G LOK
2.2 aneMeHTOB VIA-rpymmnel. Cepa u eé 6 0 0 HOI1oTeKa
by P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO0mas XxapaKTepuCTUKa XUMHIECKIX G LOK
2.3 asieMeHTOB VA-rpymnmsl. A30t, hochop U ux 7 0 1 HOIHoTeKa
by ocgop https://m.edso0.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX G [OK
2.4 yneMeHTOoB IVA-rpynnel. Yriepoa u 8 1 2 MOINOTCKA
. pyn poA https://m.edso0.ru/7f41a636
KPEMHUI U UX COEAMHECHHUS
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Hroro no pazuery

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 06 i 4 bubnnorexa [{OK
. G CROUCTRA METRILIOD https://m.edsoo.ru/7f41a636
3.2 B i 16 bubnnoreka [JOK
. KHEHUIINE METAIIJIBI U UX COSIUHEHUS ttps//m edsoo ru/7415636
Htoro no paznemny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
4.1 B 3 bubnnorexa [JOK
. eIIeCTBa U MaTEPHAJIbl B )KU3HH YEJIOBEKA oS/ edso0 rU741636
Htoro no pazneny 3
Pa3pnen 5. O0001menne U cucreMaTu3anus 3 HAHUH
5.1 0606 . 3 bubmuoreka [IOK
| ORHICHIE 1 CHETENHTIAm Sarn https://m.edso0.ru/7f41a636
Htoro no pazneny 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
W Tema ypoka Beero KonTpoabubie | IlpakTuueckue —— 00pasoBaTebHbIE
padoThI padoThI pecypesi
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 0 0 bu6mmoreka [IOK
yeloBeKa. Tella U BellecTsa 01.09.2023 | https://m.edsoo.ru/ff0d210c
ITonsaTne o MeTomax MO3HAHUS B XUMUHU bu6mmorexka [IOK
2 1 0 0 06.09.2023| https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U IPUEMBI 1 0 1 bubnmnoreka [JOK
oOpaieHus ¢ 1a00paTOPHBIM 08.09.2023| https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
Yucteie BemecTBa 1 cMecu. CriocoObl bubnuotexa [JOK
4 . 1 0 0 .
paszeneHus cMmecen 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
N bubmuorexa [JOK
5 «Paznenenue cmeceii (Ha mpumepe 1 0 1 httos://m.ed 100288
OYMCTKH MOBAPEHHOM COIH)» 15.09.2023 ps://m.eds00.ru c
bubmuorexa [JOK
6 ATOMEI  MOJICKYTb1 1 0 0 20.09.2023| https://m.edsoo.ru/ff0d2a6c¢
7 XuMHUYECKHUe AJIEMEHThI. 3HAKU 1 0 0 bubmuorexa [JOK
(CHMBOJIBI) XUMHYIECKHX DJIEMEHTOB 22.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 [IpocThie U CIIOXKHBIC BEIIECTBA 1 0 0 27.09.2023  https://m.edsoo.ru/ffod2ase
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bu6mmoreka [JOK

9 ATOMHO-MOJNCKYJIIPHOC YCHHE 29.09.2023| https:/m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
bubnunoreka LIOK
10 Xumuueckas ¢opmyna. BaneHTHOCTH
04.10.2023| https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
OtHocuTeNbHAs aTOMHAs Macca. bubmuoreka [{OK
= https://m.edsoo.ru/ffod
OtHOCHTENIbHAsA MOJIEKYIIIpHAs Macca 06.10.2023| https:/m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XUMHAYECKOTO bubnnorexa [JOK
DJIEMEHTA B COEAMHEHUU 11.10.2023 | https://m.edsoo.ru/ff0d350c
KomnuectBo Bemectsa. Moib. bubnunoreka LIOK
13 MossipHast Macca 13.10.2023 | https://m.edsoo.ru/ff0d5230
14 dusnyeckrue U XUMHAYECKUE SIBICHUS. bu6nmorexa LIOK
XuUMIUecKast peaKius 18.10.2023 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus MPOTEKAHUS bubmuoreka [IOK
XMMHUYECKUX PEaKIUi 20.10.2023| https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubmuoreka [IOK
XUMHUUECKHE YPaBHEHUS 25.10.2023| hitps:/m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
bubnunorexa LIOK
17 BENIECTBA MO YPAaBHEHUSIM XUMHUYIECKHUX
. 27.10.2023| https://m.edsoo.ru/ff0d5708
peakmuit
Krnaccudukanusa XuMHUeCKUX peakini
18 but6mmorexa [IOK
(coenmmenns, pasnoxeHus, 08.11.2023| https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIomoHOCOB — EnG LOK
19 énpriidHIMKIONEeTUCT. O000IIeHNHE U HOJIHOTCKA
- 10.11.2023| https://m.edsoo.ru/ff0d40c4

cucTeMaTH3alus 3HaHUH
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KontponsHas padora Nel mo reme

bu6nmoreka [IOK

20 .
«BemlecTsa U XMMHYECKHE PEAKIIUID 15.11.2023  https:/m.edsoo.ru/ff0d4290
21 Bo3nyx — cMmech razos. Coctas bubnunoreka LIOK
Bo3ayxa. Kucinopon — aneMeHT u 17.11.2023  https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
OU3NYECKUE U XUMUYECKUE CBOMCTBA
bubnuoreka [{OK
22 KHUCJIOpoJia (peaKkIuu OKUCIICHUS, httos:/fm.ed HF0d4614
ropenue). [lonstue 06 okcumgax 22.11.2023 1s./7M.ds00.1u
CriocoOpl Mosty4eHus: KUCI0po/ia B
23 1abopaTopuu U MPOMBIIUIEHHOCTH. Bubmorexa HOK
24.11.2023| https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoit 3¢ ekt xumMuueckoit
o4 peaKkIu, MOHATHE O Bu6amnoreka LJOK
TEPMOXMMHYECKOM YPABHEHHUH, K30~ U 29.11.2023  https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKLIUIX
Tonnuso (HedTh, yroib U METaH).
bubmnoreka IIOK
25 3arpsisHEHUE BO3]lyXa, CIIOCOOKI €T0 httns:/fim.ed ffoddca
MIPEJOTBPALLICHHS 01.12.2023 ps://m.edso00.ru c4a
IIpakTuyeckas padora Ne 3 o Teme
bubnunorexa LIOK
26 «ITonydenne u cobnpanme KUCIopoa, httos://m.ed /F0ddae2
M3y4YEeHHUE €ro CBOHNCTBY 06.12.2023 Ps-/Am.edsoo.u ae
97 Bonopox — anemeHT u npocroe but6mmorekxa [IOK
BenlecTBo. Haxoxaenue B mpupoe 08.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3znuecknue U XUMHUUECKHE CBOMCTBA but6mmorexa [IOK

Bojopoja. [IpumeHeHue Bogopoia

13.12.2023

https://m.edsoo.ru/ff0d4dd0
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bu6nmoreka [IOK

29 TonsTie 0 KMCTOTAX 1 COMAX 15.12.2023 https://m.edsoo.ru/ff0d50d2
CriocoOsI MoTydeHust BOAOPOa B bubmuorexa [JOK
30 nabopaTopuu 20.12.2023| https://m.edsoo.ru/ff0d4ddo
[IpakTuyeckas padora Ne 4 o Teme
bu6nmoreka [IOK
31 «ITonydenue u cobupanue BoI0poOa,
. 22.12.2023| https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
MonsipHbiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
32 ABOrapo 27.12.2023| https://m.edsoo.ru/ff0d542e
Brruuciaenus o0béMa, KOJIMYECTBA
bubnunoreka LIOK
33 BEILIECTBA ra3a M0 €ro U3BECTHOMY httos://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY 29.12.2023 S./m. '
Brruncnenus 006EMOB ra3oB Mo
bubmmoteka IIOK
34 YPaBHEHUIO PEaKIIMM HA OCHOBE 3aKOHA htos-firm edsoo.ru/FOd5708
00BEMHBIX OTHOIICHHI ra30B 10.01.2024 ps./im. '
Du3nYECKUE U XMMUYECKUE CBOMCTBA bubmuoreka [IOK
35 BOJIbI 12.01.2024 https://m.edsoo.ru/ff0d587a
CoctaB ocHoBanwuii. [Tonstre 06 bubmuoreka [JOK
36 MHAKaTOpax 13.01.2024 https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbie
37 Y HEHACHIIIICHHBIC PACTBOPHI. bubmorexa LIOK
17.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEILIECTBA B pacTBOPE
IIpakTuyeckas pabora Ne 5 o Teme
((HpI/IFOTOBHeHI/Ie pacTBOpPOB C Bubnuoteka ]_[OK
38 . . .
ONPENIEIIEHHON MaCcCOBOM HOJIEH 19.01.2024| https://m.edsoo.ru/ff0d5eba

PacTBOPEHHOTO BEIIIECTBAY»
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KontponbHas padota No2 o teme

bu6nmoreka [IOK

39 .
«Kwucnopona. Bogopoa. Boma» 24.01.2024 | https://m.edsoo.ru/ff0d6342
OKcupl: cOCTaB, KiIacCU(UKAIUS, bubnunoreka LIOK

40 HOMEHKJIaTypa 26.01.2024 | https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(DOTEPHBIX £H6J.I;70Te§a HO/IISde664
OKCHIOB 31.01.2024 ttps://m.edsoo.ru e

42 OcHoBaHus: cOCTaB, KJ1accupUKaIys, bubmmoreka [JOK
HOMEHKJIAaTypa 02.02.2024 | https://m.edsoo.ru/ff0d67ca

43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bu6nmorexa LIOK
OCHOBaHMI 07.02.2024 | https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarms, bu6nmorexa LIOK

44 _
HOMEHKJIATYpa 09.02.2024 | https://m.edsoo.ru/ffOdfee2

45 [TonydyeHne 1 XuMHYECKHUE CBOMCTBA bu6nmorexa LIOK
KHCJIOT 14.02.2024 | https://m.edsoo.ru/ffOdfee?
Conu (cpeanue): HOMEHKIIATypa,

bu6nmorexa LIOK

46 CHOCOOBI MOMYYEHUS, XUMUYECKHE httos://m.ed 100ad9474
CBOMCTBA 16.02.2024 ps://m.edso0.ru/00a
[IpakTnueckas padbora Ne 6. Pemenue

47 AKCIIEPUMEHTAIIBHBIX 33724 110 TEME Bu6mmorexa [LIOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 21.02.2024| https://m.edsoo.ru/00ad9b7c
COCIMHEHUI

48 ['eHeTnueckas CBsA3b MEXAY Kilaccamu but6mmorexa [IOK
HEOPraHUYECKUX COCTMHEHUN 28.02.2024 | https://m.edsoo.ru/00ad9a50

49 O06o00mmeHne 1 cucTeMaTH3alns 3HaHUI bubnunoteka LIOK

01.03.2024

https://m.edso0.ru/00ad9ch2
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KonrtponsHas padora Ne3 o reme

bubnunoreka LIOK

50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.ed 100ad9eL
coeqrHeHni" 06.03.2024 ps://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIACCHPUKAITUN
bub6nmoreka [IOK
51 XHUMHYECKHUX d1eMeHTOB. [loustue o
13.03.2024| https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 a bubnuoreka [{OK
€pUOAMYECKAs CUCTEMa XUMUYECKUX 15.03.2024  https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
bubmuoreka [{OK
53 Tlepnozpt, Tpymme!, MOArpyMIb! 20.03.2024 |  https://m.edsoo.ru/00ada52c
Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
>4 anep. Msoromsl 22.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
N bu6mmoteka IIOK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit httos:fim.ed /00adabh
cuctemsl /[. . MenaeneeBa 03.04.2024 S.//M.£ds00. [ 2acabhe
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B Bu6nuorexa [JOK
[Tepuoauueckoii cucreme /1. K. 05.04.2024| https://m.edsoo.ru/00adag824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ass
pa3BUTHUSA HayKu U npakTuku. /. W. Bubnuoreka LIOK
57 N
MenneneeB — y4€HBIN, IEJAror U 10.04.2024| https://m.edsoo.ru/00ada96e
TpaKIaHUH
59 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK

XUMHNYCCKHUX 3JICMCHTOB

12.04.2024

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

bu6nmoreka [IOK

59 Honnas XuMuecKas CBAsk 1 17.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHast XuMH4eCKas bubnmnoreka HOK
CBSI3b 1 19.04.2024 https://m.edsoo.ru/00adaab8
KoBaneHnTHas HenonsipHas XUMUYECKast bubnmnoreka HOK
61 1 :
CBS3b 24.04.2024| https://m.edsoo.ru/00adaab9
) bubnunoreka LIOK
6 Crenens okuceHnA 1 26.04.2024 | https://m.edsoo.ru/00adae28
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubnuoreka [IOK
63 peaKIuu 1 03.05.2024 | https://m.edsoo.ru/00adh076
64 bubnuoreka [{OK
OxHCIATENH H BOCCTAHOBHTETH 1 08.05.2024 | https://m.edsoo.ru/00adh076
65 KontponbHas pabota Ne4 o reme 1 bubmuoreka [IOK
«CtpoeHue aroma. XUMHUYECKast CBSI3b 15.05.2024| https://m.edsoo.ru/00adb486
66 bu6nunorexa LIOK
Hrorosas konTponbHas padota 1 17.05.2024  https://m.edsoo.ru/00adb33c
67 O06o0mmenne 1 cucTeMaTH3aIns 3HaAHUI bubmuoreka [{OK
1 22.05.2024 | https://m.edsoo.ru/00ad9ch2
O06o001IeH e U cucTeMaTH3alus 3HaHUN bubmmoreka [JOK
68 1 24.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
' Tema ypoka Beero KonTpoabubie | IlpakTuueckue —— 00pa3zoBaTelbHbIE
padoThI padoThI pecypeb
Ilepnonnueckuil 3aK0H.
[lepuoanueckas cucrtema L 0 0 bubnuoreka [IOK
XUMHUYECKUX d1eMeHTOB J[. U. 01.09.2023|  https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU
. bubmuorexa [JOK
CBOMCTB XMMUYECKUX HJIEMEHTOB 1 0 0 httos:/fm.ed 100adbBb6
MEPBBIX TPEX MEPHOIOB 06.09.2023 ps://m.eds00.ru/00a
Knaccugukanus 1 HOMEHKIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHUYECKUX BEILECTB 08.09.2023| https://m.edsoo.ru/00adb7e2
Byl XUMUYECKOM CBSI3U U TUIIBI 1 0 0 bubnuotexa [JOK
KPUCTATIMYECKUX PEIIETOK 13.09.2023|  https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme
«IToBTOpeHue u yriydiaeHne 3HaHUH 1 1 0
15.09.2023
OCHOBHBIX pa3/ieNIoB Kypca 8 kjacca»
Knaccudukamnms xumMuaecknx 1 0 0 bubnmoreka [JOK
peaKIMii 110 Pa3IUYHLIM IPU3HAKAM 20.09.2023 1  https://m.edsoo.ru/00adbchO
[ToHsITHE O CKOPOCTH XUMUYECKOU
bubmuorexa [JOK
peakuuu. [IoHATHE O TOMOTEHHBIX U 1 0 0
22.09.2023 https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEAKIMIX
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IloHsaTHE 0 XUMHUYECKOM paBHOBCCHUU.

bu6mmoreka [IOK
8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh
" 27.09.2023| https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIuu 1
MOJI0KEHUE XUMHUYECKOTO
paBHOBECHS
9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK
peakuuu 20.09.2023 https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUYECKON
bubnmuoreka [JOK
10 nucconnanui. CHIbHBIC U CiadbIe httos:/fm.ed 100aded68
AIIEKTPOITUTHI 04.10.2023 ps://m.edsoo.ru/00adc
. bu6mmoreka [IOK
11 HonHrIe ypapHeHHs peaxiuit 06.10.2023| https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubmuoreka [JOK
00 PJIEKTPOIUTUYECKON JUCCOITHAITTT 11.10.2023| https://m.edsoo.ru/00add5d8
XUMHYECKUE CBOMCTBA COJIEN B CBETE
. bu6mmoreka [IOK
13 MpECTABICHI 06 https://m.eds00.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLIMAIIIT 13.10.2023 S.//M.£ds00.FUESa
. bu6mmoreka [IOK
14 Honsrue o ruapomase coneid 18.10.2023| https://m.edsoo.ru/00add9d4
O06001IeHNe U CUCTEMATU3AIIHS bubnmoreka [JOK
15 3HAHMH 20.10.2023  https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 p bu6mmoreka [IOK
(FCILICHHC SKCIICPUMCHTAIILHBIX 25.10.2023| https://m.edsoo.ru/00addbfa

3a1a4»



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

KonrtponsHas padora Ne2 o reme

17 «NEKTPOTUTUYECKAS TUCCOLIUAIINS bubmorexa [IOK
P g HHAHI 27.10.2023 https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)»
18 OO0m1as XxapakTepucTHKa rajJoreHoB. bubnmoreka [JOK
XHMHUUYECKHE CBOWCTBA HA IPHUMEPE 08.11.2023| https:/m.edsoo.ru/00addfe2
xJjiopa
XnopoBoaopoa. CoJisiHas KUCIIOTa,
19 XMMHYECKHUE CBOMCTBA, MOJYYEHUE, bubnuorexa TIOK
10.11.2023| https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTuueckas padora Ne 2 o Teme
20 «Ilomyuenue ConsHON KUCIOTEI, bubmuorexa [IOK
. . 15.11.2023| https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruucnenust mo ypaBHeHUSIM
" bubnuotexa [JOK
21 XUMHUYECKUX PEaKIUi, €CIIM OUH U3
17.11.2023| https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO6m1ast xapakTepuCTHKa SJIEMEHTOB bubnuotexa [JOK
VIA-rpymisl 22.11.2023 https://m.edsoo.ru/00ade64a
AnIOTpOTHBIE MOIU(DUKAITUU CEPHI.
Haxosxnenue cepsl 1 €€ coeTMHCHUI Bu6imorexa LIOK
23 .
B MpHpoJie. XUMUYECKHE CBOMCTBA 24.11.2023| https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoziopoj, CTpoeHuUe, bubnmnoreka [JOK
(u3nyeckne ¥ XUMHYECKUE CBOHCTBA 29.11.2023| https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
bubmuorexa [JOK
25 (hbU3UYECKHEe U XUMHUYECKUE
01.12.2023| https://m.edsoo.ru/00adea28

CBOMCTBA, IPUMEHEHUE
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XUMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE ITPOMBILIJIEHHOT'O cr1ocoba
IIOJIyYEHUS CEPHOM KUCIIOTBI.

bubmuorexa [JOK

26 XUMUYECKOE 3arpsi3HEHUE 06.12.2023| https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpelibl COeTMHEHUSIMU
cepbl

27 Brraucnenne MaccoBoi 1071 BeIXO/a bu6mmoreka [IOK
MIPOJYKTa peaKiuu 08.12.2023| https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMCHTOB

28 VA-rpynmsl. A30T, paclipoOCTpaHEHHE bubnnoreka [JOK
B IpHupoe, Gu3nYecKue u 13.12.2023| https://m.edsoo.ru/00adeea6
XHMHYECKHUE CBOMCTBA
AMMuak, ero ¢puznyeckue u

. bu6mmoreka [IOK
29 XUMHYECKHE CBOMCTBA, MOJIyUCHUE U
15.12.2023| https://m.edsoo.ru/00adf004
MIPUMEHEHHE
ITpakTuyeckas pabora Ne 3 o Teme
bu6mmoreka [IOK
30 «[Tonmyuenne ammuaka, U3y4eHHUE €ro
. 20.12.2023| https://m.edsoo.ru/00adf180
CBOUCTB»

31 A3oTHas KucioTa, e€ Gpu3ndecKkue u bubmuorexa [JOK
XUMHAYECKHE CBOMCTBA 22.12.2023 https://m.edsoo.ru/00adf306
Hcnonp30BaHnE HUTPATOB U CONEN
aMMOHUS B KQU€CTBE MUHEPATIbHBIX

. bu6mmorexa [IOK
32 ynoopenuit. XuMuueckoe
27.12.2023| https://m.edsoo.ru/00adf518

3arpsiI3HEHUE OKPYXKAIOILIEN CPeIbl
COEAMHEHUSIMH a30Ta
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dochop. Oxeun dpochopa (V) u

33 dbochopnas kucnoTa, PU3NUECKHUE U bubmoreka LOK
P . 29.12.2023| https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, IMOTyYEHUE
Hcnons3zoBanue GocdaToB B
34 Ka4yeCcTBe MUHEPAILHBIX YA0OPEHUH. bu6mmoreka [IOK
3arpsi3HEHUE NPUPOTHON Cpeibl 10.01.2024 | https://m.edsoo.ru/00adfc20
dhocharamu
VYriepon, pacnpocTpaHeHUE B
35 opu lcj)zle E)I/ISI/II‘)IGCKII)/IG U XUMHUYECKUE Brommozexa [IOK
PUPOAS. 12.01.2024| https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcupsl yriaepona, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. Buoauorekxa HOK
DKOJOTHYeCKHe MPOOIEeMBbl, 13.01.2024| https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcUAOM yrieposa (IV)
. bubmmotexa LIOK
37 YTObHAs KUCIOT U e€ coMu 17.01.2024| https://m.edsoo.ru/00ae006¢
[TpakTruyeckas pabora Ne 4 o Teme
33 "[Tonyuenue yriaekucioro rasa. Bbu6nmorexa LIOK
KauecTBenHnas peakusa Ha 19.01.2024| https://m.edsoo.ru/00ae027e
KapOoHaTHOH"
[lepBonavanibHBIC TOHSITHS 00
39 OPraHUYEeCKHUX BEIIECTBAX KakK O bubmuorexa HOK
p 24.01.2024| https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
bu6mmorexa [IOK
40 Kpemnwnii u ero coemnHeHust

26.01.2024

https://m.edso0.ru/00ae080a
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[TpakTrueckas padota Ne 5.

Pemenne SKCIICPUMCHTAJIBHEBIX 3aJ1a4d

bubmuoreka [JOK

41
o TemMe «BaxkHelnne HeMeTamIbl U 31.01.2024 | https://m.edsoo.ru/00ae0bf2
HUX COCOUHCHUS
KonTtponsHas padora Ne3 o reme

. bubmuoreka [JOK

42 «Baxuelnme HeMeTaJUIbI U UX httos-//m.ed 100860618
COEIMHEHMS 02.02.2024 ps://m.edsoo.ru/00ae0e
OO6m1ast XxapakTepruCcTHKa XUMHIECKHIX
9JIEMEHTOB — METAJIJIOB.

43 Meraunueckas CBs3b U bubnuorexa [JOK
METAJUINYECKast KpUCTaJIMYecKas 07.02.2024| https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJIJIOB
XnMHYecKre CBOMCTBA METAIJIOB.

. bu6mmoreka [IOK

44 DNEeKTPOXUMHUYECCKUN P httos://m.ed 100861156
HaNpsLKEHUH MEeTalJIoB 09.02.2024 S-/7M.eds00. M ae
OO1u11e crnocoObl MOTyYeHHS
MeTainoB. CrutaBel. BerauciaeHus mo

N bu6mmoreka [JOK
45 YpPaBHCHUSIM XUMHYCCKUX pPEaKIUH,
14.02.2024| https://m.edsoo.ru/00ael1156
€CJIM OJTMH U3 PEareHTOB COJCPKUT
puMecH

46 bu6mmorexa [IOK
Honsrue o kopposun meTainsios 16.02.2024| https://m.edsoo.ru/00ae1278

bu6mmorexa [IOK

4t [Henounere meTanbt 21.02.2024  https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [IOK

KaJlus

28.02.2024

https://m.edso0.ru/00ael4b2



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

[enoyHoO3eMeNbHBIC METATIIIBI —

bu6mmoreka [JOK

49 KaJIbLIUI ¥ MarHui 01.03.2024| https://m.edsoo.ru/00ael15e8
5 bubmuorexa [JOK
>0 BaxHEHIINE COCMHEHMS KaTbIIHA 06.03.2024| https://m.edsoo.ru/00ae15e8
51 O06o001IeHNne U CUCTeMaTU3AIUS
3HAHUU 13.03.2024
JKEcTKOCTh BOMIBI U CITIOCOOBI €€ bubmuorexa [JOK
52 yCTpaHEHUs 15.03.2024  https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
s .. bu6mmoreka [IOK
53 XKécTrocTh BOJBI U METOIBI €€ htins:/im.ed 100ae] 268
ycTpaHeHus" 20.03.2024 ps://m.edsoo.ru/00aelae
5 bu6mmoreka [IOK
54 AmOMHHHH 22.03.2024  https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubnuoreka [IOK
THAPOKCH]IA 03.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso 05.04.2024| https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnmoreka [JOK
(I1) u xene3a (111) 10.04.2024  https://m.edsoo.ru/00ae35e6
cg O06006111eHre U cucTeMaTH3alus
3HAHUU 12.04.2024
[IpakTuueckas padora Ne 7.
59 Pemrenne skcnepuMeHTANBHBIX 33724 bubnuorexa [IOK
1o TeMe «BakHeime MeTauibl U X 17.04.2024| https://m.edsoo.ru/00ae3de8

COCAUHCHUA»
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Beruucnenus no ypaBHeHHUIM
XUMHMYECKHUX PEaKLHUH, €CIIN OUH U3

60 peareHToB J1aH B U30BITKE WU L Bu6nuorexa [IOK
COJICPKUT MpuMecH. Brruncienus 19.04.2024| https://m.edsoo.ru/00ael750
MaccOBOM JOJIH BBIXOJIa MPOAYKTA
peakiuu

61 O00011IeHIE U CUCTEMATU3AIUS 1
3HAHUU 24.04.2024
KonTponbnas pabota Ne4 mo teme

62 «Baxueinnme MeTauibl 1 UX 1
COETUHEHUS» 26.04.2024

63 BemiectBa u maTepuaisl B L bubnuorexa [JOK
MOBCEIHEBHON XU3HU YEI0BEKA 03.05.2024 | https://m.edsoo.ru/00ae3f50

64 XHUMHUUECKOE 3arpsA3HEHUE 1 bubnnorexka [JOK
OKPYIKaIOIIEN CPeIbl 08.05.2024| https://m.edsoo.ru/00ae4270

65 Ponp XUMUU B pelIeHun 1 bubnnorexka [JOK
9KOJIOTMYECKUX Ipo0IIeM 15.05.2024| https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK

66 HroroBas KOHTpoJIbHAs paboTa 1 17052024 https://m.edso0.ru/00ae0d0a
O06001IeHre U CUCTEMATU3AIIHS bubnmoreka [JOK

67 3HaHUA 1 22.05.2024  https://m.edsoo.ru/00adb33c
O060061IeHre U cucTeMaTH3alus bubmmoreka [JOK

68 3HaHUU 1 24.05.2024  https://m.edsoo.ru/00ad9ch2

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

. Xumus, 8 kiace/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenner

. Xumust, 9 wmace/ I'abpuensu O.C., OctpoymoB WN.I'., CnaaxoB C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

[lepnoguueckas cucrema XxuMuaeckux nemMeHnToB /. . MenneneeBa
Tabnuma pacTBopuMoCTH

SHGKTpOXI/IMI/ILIGCKI/If/'I pAd HAIIPSPKCHUA MCTAJIIIOB

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. I"abpuensn O. C., Bockoboiinukona H. I1., fAurykoBa A. B. HactonbHas

KHUTa yuutens. Xumus. 8 ki1.: Metoandeckoe nocodue. - M.: Jlpoda, 2021.

2. [Mabpuensn O. C., Amykosa A. B. Terpaas ays n1abopaTOpHBIX ONBITOB U

npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 Kiacey.

M.: dpoda, 2022.

3. IMa6puensy, O. C. Meroaundeckoe nocooue k yueobnuky O. C. ['abpuensna

«Xumusy. 8 kimacc / O. C. T'abpuensn. — M. : Jlpoda, 2021. — 109. 4.



["abpuenssn, O. C. Metoandeckoe nocodue k yueonuky O. C. 'abpuensna

«Xumus». 9 knacc / O. C. T'abpuensn. — M. : lpoda, 2021. — 108.

5.  Xumus : TexHojoruyeckue kapthl kK yueOHuky O. C. 'abpuensna « XuMusl.
8 kimaccy : metoanueckoe mocodue / JI. . Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHosnorudeckue kaptol kK yueonuky O. C. 'abpuensina «Xumusl.

9 kmaccy : Mmeronudeckoe mocodue / JI. . Acanoa. — M. : [Ipocda, 2018

7. Xumus. 8 ki1.: KoHTponsHbIe U mpoBepodHbie padoThl Kk yueOHuky O. C.
[Mabpuensna «Xumusg. 8» / O. C. 'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u

ap. - M.: Jlpoda, 2022. nanubie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/
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