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IHHOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHHM Ha YpPOBHE OCHOBHOrO 0O0I1Iero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIIETO 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC 00O, a Taxxe Ha OCHOBE (peepanbHOM pabouelt mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIICNIMU TIpenojaBaHusi y4eOHOro mpeamera «XuUMHUSD» B
o0Opa3zoBaTenbHbIX opranuzaiusax Poccuiickoit @eaeparuu.

[Iporpamma mo xumuM Ja€T MPEACTABICHUE O IENAX, OOIIEeH cTpaTeruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHS OOyYarOUIUXCsl CpPEICTBAMH y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peIMETHOE coJiepKaHue,
MpeayCMaTPUBACT paclpe/ieNicHHe €ro Mo KiaccaM M CTPYKTYpUpPOBAHHE IO
pazzeraM M TeMaM IMpOorpaMMbl IO XWMHUHU, OINPEICISIET KOJWYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh M3YUYCHUSI XUMHUM C YU4E€TOM  MEXKMOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsA3€H, JIOTUKM  y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommuxcsi, OMNpeaensieT BO3MOXHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHuUsA, a TaKke TPeOOBaHMM K
pe3yibTataM 00y4YeHHs] XMMHUH Ha YPOBHE 1eJiel U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEIILHON JESITEIBHOCTH OOYYaIOMIerocss MO OCBOCHHIO
y4eOHOT0 COIepKAHUS.

3HaHWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHHUS MHPOBO33PECHUS
00yyJaroIierocs, €ro MnpeacTaBJICHU 0 MaTepUAIbBHOM €IUHCTBE MHUpPA, BaXKHYIO
poiib urparoT GopMHpyEMbIe XUMHUEH MPEACTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPTUU U OO0 DBOJIONMH BEIIECTB B MPHUPOJAE, O MyTAX PEHICHUS TI00aTbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOM, YHEPreTUUYECKOI,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JUIsi  caMOpa3BUTUS U
dbopMupoBaHUs KyIbTYpbl TUYHOCTH, €€ 00111ei U QYHKIIMOHATHLHON IPaMOTHOCTH;
BHOCUT BKJaJg B (OPMUPOBAHME MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
oOydJaronuxcsi, HABBIKOB WX CaMOCTOSITEIbHONW  Y4eOHOW  JESITeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX UM HUCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaKk B
MMOBCETHEBHOM KM3HU, TaK U B MPOQPECCHOHAILHON JESITEIIBHOCTH; 3HAKOMUT CO
cnenu@UKON HAy9HOTO MBIIICHHUS, 3aKJIaJIbIBAET OCHOBHI IIEJIOCTHOTO B3IJIsSIIa HA
€MHCTBO TIPUPOJBI M YEJOBEKa, SBJSETCS OTBETCTBEHHBIM JTalloM B
dbopMupoBaHUU €CTECTBEHHO--HAYYHOMU rPaMOTHOCTH 00y4JaroImxcs;
CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYUYHBIM



3HaHUSM, K TpPHUpPOJAE, K YeIOBEKY, BHOCHT CBOH BKJIAJ B O3KOJOTHYECKOE
oOpa3zoBaHne 00YJaIOMUXCS.

JlanHble HampaBieHUS B OOYYEHHHM XUMHUHU O0ECIEUMBAIOTCS CHEIU(PUKOI
colepkaHus  y4eOHOro  TpeAMeTa, KOTOpPBIA  SBISETCA  MEJaroru4ecku
aIalTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha ONpeeNEHHOM dTarne e
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 001Iero oO0pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI TMEPBOHAYAIBHBIX MOHATHH XUMHH, OCHOB
HEOPraHMYECKOW XHUMHHU W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX IOHSATUHN
OPTraHUYECKON XUMHH.

CtpykTypa coep:KaHus MpOrpaMMbl IO XUMHHM Cc(HOpMUpOBaHA HA OCHOBE
CHUCTEeMHOTo mojaxona k e€ miydenuro. CojaeprkaHHue CKIIaJbIBACTCA M3 CUCTEMBbI
HOHSATHI 0 XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUH O XUMUYECKON
peakiuu. O0e d3TH CHCTEMBl CTPYKTYpHO OPTraHM30BaHbI MO0 TMPUHIUITY
MOCIIE0BATEIHLHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUIN
Pa3HOrO YPOBHSL:

- aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- [Tepuoanueckoro 3akona Jl. M. MeHeneeBa kak OCHOBHOT'O 3aKOHa

- YUCHUA O CTPOCHHUU aTOMa U XUMHYECKOM CBA3U,

- IPEICTaBICHU 00 HSJIEKTPOIUTHYECKOM JUCCOIMAIIMKM BEIECTB B
pacTBOpax.

Teopernueckue 3HaHHWS PACCMATPUBAIOTCA HAa OCHOBE HOMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIEHO OT OJJHOTO
YPOBHS K IPYTOMY, BBITIOJHSS QYHKIIUUA OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXHOCTEW IMTPAKTUUECKOTO IPUMEHEHHUS U TIOJYUYEHUS NU3y4aeMBbIX
BEILIECTB.

OcBoeHue mporpaMmbl TI0 XUMHU  CHOCOOCTBYET  (DOPMHUPOBAHHIO
MPEACTABIICHHS O XUMUYECKOM COCTABJIAIONIEN HAyYHON KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW NPUPOJABI, HEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJaM
IIO3HAHUs B Hayke. M3ydeHue XMMUU NMPOUCXOAUT C NMPUBJICYECHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4YEOHBIX MpeaMeToB: «Okpyxkawonmi mupy», «buonorus. 5—7
KJ1Iacch» U «Pu3uka. 7 Kinacey.

[Ipy wW3ydYeHHM XUMHUU TPOUCXOIUT (POpMHpOBAHUE 3HAHUNW OCHOB
XUMUYECKON HAyKH KaK 00JIaCTHM COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKA M KAK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBL. 3a/1aua
y4eOHOT0 MpeaMeTa COCTOUT B (POPMUPOBAHUHN CUCTEMBI XUMHUUYECKHX 3HAHUN —
BaXHEUITNX (PaKTOB, TOHATHH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, TOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B MPUOOIIEHUU K
Hay4YHbIM METOJIaM MO3HAHUS MPU M3YUYECHHH BEIIECTB U XMMHUYECKUX PEAKIUH, B



(OopMUPOBaHMN U Pa3BUTUU [103HABATEIbHBIX YMEHUH M MX NPUMEHEHUHU B
y4eOHOIMO3HABATEIbHOW M y4eOHO-UCCIEN0BATEIbCKON EATEIbHOCTH, OCBOCHUH
paBuJI 0€30MaCHOT0 OOPALEHMSI C BEILIECTBAMU B [IOBCEHEBHON KU3HU.

[Ipy M3yuyeHnn XUMUM HAa YpPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsl Ba)KHOE
3HaYeHHUe NMPUOOPENN TaKUE LU, KaK:

- (opMUpOBaHNE HMHTEIUIEKTYaIbHO PA3BUTOM JIMYHOCTH, T'OTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY IMPUHSATUIO DPELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

- HAIPaBIIEHHOCTh OOy4YeHUsT Ha CHUCTEMAaTHYeCKOe MPHUOOIICHHE
oOydaromuxcsi K CaMOCTOSTENbHOW TO3HABATENFHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TMO3HAaHUS, (HOPMHUPYIOIIMM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

- oOecrnieueHue yCIIOBUH, CHOCOOCTBYIOLINX IpUOOPETEHUIO
00y4aroIMMUCS OTBITAa Pa3HOOOPA3HOM NeTEIbHOCTH, TO3HAHMS M CAMOIIO3HAHUS,
KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIUH), HMEIOIIMX YHUBEPCAIBLHOE
3HaYEHUE JUIS Pa3JIMYHbIX BUJIOB JI€ATEIBHOCTH;

- (¢opmupoBanue o0Omeld (QyHKIMOHAIBHOM M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATP M OLIEHUBATH SIBJICHUS
OKpPY>KaIoIIeT0 MHpPA, WCIONB3Yys 3HAHWUS W OMbIT, MOJTYYCHHBIE TMPU H3YYCHUU
XUMHH, IPUMEHATh UX IIPU PEIICHUU MPoOJIeM B TOBCEAHEBHOM KU3HU U TPYI0BOM
JESITeIbHOCTH;

- (GopMupoBaHue y oOydarIUXCsl TYMaHUCTHMUECKHUX OTHOIICHUH,
MOHWMAHUSA IIEHHOCTH XWUMHWUYECKUX 3HAHUM JJs BBIPAOOTKH HSKOJOTHYECKH
L[EJIECOO0PA3HOTr0 MOBEACHHUSI B OBITY W TPYAOBOW JAEATENBHOCTH B LEJAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIeH MPUPOAHOMN CPebl;

- pPa3BUTHE MOTHBAIIMU K OOYYEHHIO, CTIOCOOHOCTEHN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHUI0 HA OCHOBE YCBOEHHUs OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANMpaBIEHHOCTH JAbHEHIIIETO
00yueHus.

Oo11ee yuciIo YacoB, OTBEAEHHBIX IS U3YUYEHHUSI XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpaszoBanus, cocTaBisieT 136 yacos: B 8 kimacce — 68 yacoB (2 yaca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COILEPKXAHUE OBYUYEHUASA

8 KUIACC IlepBoHaya/ibHbIe XUMHYECKHE TOHATHUSA
[Ipeqmer xumun. Posib XUMHUM B )KU3HU YEIIOBEKA. XHMMUS B CUCTEME HAYK.
Tena u BemecTtBa. dusznyeckue CBONMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE



BellecTB. [loHsATHEe O MeTOHax MO3HAHUSA B XUMHUHU. UHCTBIE BEIIECTBA M CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI W MOJEKYJbl. XUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAsE aToMHasi Macca. OTHOCUTEIbHAs
MOJIEKYJISIpHAs Macca. MaccoBast 101 XMMUYECKOT0 JIEMEHTA B COCIMHECHHH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W YHKCIa CTPYKTYPHBIX €AMHMII BemiecTBa. Pacu€rel mo ¢opmynam
XUMHAYECKUX COCTMHEHUMN.

®u3znyecKre U XMMUYECKHE SIBJICHUS. XUMUYECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XUMHUYecKue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUN (COCTMHEHHUS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMUMHMUYECKOW TMOCYI0M, MpaBmwiiaMu paboThl B J1abOpaTopuu U
npuéMaMu oOpauieHust ¢ J1abopaTopHbIM 000pyAOBaHUEM, U3YYEHHUE U ONKCAHUE
(u3nuecKMX CBOMCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOIIOACHUE
¢usnueckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUSl BOJIbI) U XMMHMUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHUE
MEJHOU MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCIIOTOW) SIBJIEHUI, HAOII0IeHHE U
OMKCaHWe TPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuil (pasiioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, paziioKeHHe TMIPOKCHAA
meau (1) mpu HarpeBanum, B3auMoiecTBHE Keje3a ¢ pactBopoM conu meau (11),
U3yYEHUE CIOCOOOB pa3JieieHUs CMECel: ¢ MOMOIIBI0 MarHuTa, (pUiIbTpOBaHUE,
BbIIapUBaHUE, AUCTWILUISALUS, XpoMaTorpadus, MpoOBEICHUE OYUCTKH MOBAPEHHON
coiv, HaONMIOJEHWEe W  OMHCAaHUE  PE3yJbTaTOB  MPOBEICHUS  OTIBITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHHs MAacChl, CO3JaHUE MOJEIEH MOJIEKYII
(IIapoCTEeP>KHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmecs razoB. CoctaB Bo3ayxa. Kuciaopox — 3inemMeHT M mpocToe
BenlecTBo. Haxoxxnenuwe kuciopona B mnpupoae, (U3NYECKUEe M XMUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuawl. IIpumenenue xkuciopona. CrocoObl
MOJIYYCHHS] KHUCIOpoJa B JA0OpaTOpUM U MPOMBIINIIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — autoTponHas MOAU(PUKALIMS KUCIOPOa.

TermoBoit >DPexT XUMUYECKON peakIuu, TEPMOXUMUUYECKUE YpPaBHEHUS,
DK30- W DHIAOTEPMHUYECKHE PEAKUHUH. TOIUIMBO: Yroib M METaH. 3arpsi3HEHUE
BO3/yXa, YCHJIEHUE TAPHUKOBOTO 3P QeKTa, pa3pylIeHue 030HOBOTO CIIOA.

Bonopon — anemenT u npocroe BemectBo. HaxoxkaeHne Bo1opoaa B NpUpoeE,
(puznyecKkue 1 XuMUUECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofyueHus. Kucimotsl
Y COJIH.



MonsipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnueckne cBoucTBa BOoabl. Boma kak pactBopurenb.  PacTBOpSL
HacepiieHHble 1 HEHACHILIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEUIECTBA B pacTBOpe. XUMHUYECKUE CBOKMCTBA BOAbl. OCHOBAHUS.
Ponp pacTBOpoB B NMpUpOAE M B KU3HU 4ejaoBeKa. KpyroBopoT BOJBI B MPUPOJIE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanus neopranmyeckux coemuHennid. Oxcunabl. Kimaccubukamms
OKCHJIOB:  cojieoOpasytonue (OCHOBHBIE, KHUCJIOTHBIE, aM(oTepHBIE) U
HecosieoOpaszyromue. Homenknatypa oxcuaoB. Puznyueckrue M XUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHM: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. dusnueckue M XMMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudpukauust xkuciaor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHocTh MetamuioB H. H. bekerosa.
[lonydeHne KHACIIOT.

Comu. Homenknartypa conei. @PU3nydecKkne 1 XMMAYECKAE CBOMCTBA COJICH.
[Tomyuyenue coiei.

I'eneTnyeckas cBsI3p MEXKY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPENICIICHUE COJICPKAHUS KUCIOPOJa B BO3yXE, MOIYyUYCHUE,
coOupaHue, paclo3HaBaHUE M HW3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM M YCIOBUS BO3HUKHOBEHUS W
MpeKpallieHus ropeHus (1moxapa), 03HaKoMJIeHUe ¢ 00pas3iaMu OKCUI0B U OTIMCAHUE
UX CBOMCTB, MOJTy4eHHUE, COOUpaHue, paclio3HaBaHWe U U3y4eHUE CBOMCTB BOJOPO/Ia
(ropenue), B3aumojeicTBue Bomopoma ¢ okcugom wmeau (1)  (Bo3mokHO
MCII0JIb30BAaHUE BUIEOMATEPHUATIOB), HAOJI0/IEHHE 00Pa3I0B BEIIECTB KOJIMYECTBOM
1 ™Monb, wuccrnegoBaHUE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C PA3IHMYHON
PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MACCOBOM MOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aWMOJICUCTBUE BOJbI C MeTaUlaMH (HAaTpUEM H
KanplieM) (BO3MOKHO  HCIIOJIb30BaHHWE BUJIEOMATEPHUANIOB), HCCIICIOBAHUE
00pa3I0B HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpPACKH UHJAUKATOPOB B PACTBOPAX KUCJIOT U LIEIIOYEH, U3YUEHUE B3aUMOIACHUCTBUS
okcuna meau (II) ¢ pacTBOpoM CepHOIl KUCHOTHI, KUCIOT ¢ METaUIaMU, PeaKui
HEUTpAIM3AIMY, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajuia IpyruM U3 PacTBOpaA COJIM, PELICHUE YKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«Baxnenmme Kinaccbl HEOPraHUYECKUX COCTUHEHUI.



IMepuoanueckuid 3axkoH u Ilepumoguueckasi cucreMa XUMHYECKHX
iemenToB JI. WU. MenageneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie MOMBITKK KiIacCU(UKAIMM XUMUYECKUX dJeMeHTOB. [loHstue o
rpynmax CXOAHBIX AJIEMEHTOB (LIEJIOYHbIE U IIECJTOYHO3EMEIbHBIC METAILIBI,
raJIoreHbl, HHEPTHBIE ra3bl). DIEMEHTbI, KOTOpble 00pa3yloT aM(OTEpPHbIE OKCHUIbI
Y TUAPOKCHUJIBI.

[Tepuonuueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHX 3JIEMEHTOB /.
N. MenneneeBa. Koporkonepruoanas u jimuaHONIEpHoaHAS (popmel [lepuoamueckoit
cucTteMbl xuMudeckux siemeHtoB JI. M. MenneneeBa. llepuoasl W Tpymibl.
PU3NYECKUN CMBICII TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenune aromoB. CoctaB atoMHBbIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000JOYEeK aToMOB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepnogmueckonn cucremnl . M. MenneneeBa. XapakKTEpUCTUKA XUMHYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHUA paguyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB I10 rPYIaM U IEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [leproanyueckoil cuCTEMbl XUMUYECKHUX
AJIEMEHTOB Ul pa3BUTHS Haykh W npaktuku. J[. M. MeHneneeB — yd€HbId U
rpa)KJaHMH.

Xumuyeckass cBsi3b. KoBaneHTHas (mojsipHas ¥ HEMOJISIpHAsi)  CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBHUTENIBHBIE  PEAKIIUU.
[Ipoueccel okucieHuss U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:. W3yYCHUE OOpPA3IOB BEIICCTB METALIOB H
HEMETAIJIOB, B3aWMMOJACHCTBUE THUIPOKCHUIA IMHKA C pPACTBOPAMH KHUCJIOT H
1IEJI0Y€EN, MPOBEACHUE OMNbBITOB, WUIIOCTPUPYIOIIUX MPUMEPBI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii (ropeHue, peakiuy paszioKeHus, COSTUHECHHUS).

Mesicnpeomemmuoie cea3u

Peanuzanuss mMexnpeAMETHBIX CBSA3€H MpU M3YYEHUM XMMHHM B 8 Kjacce
OCYIIECTBJISIETCS. 4epe3 WCIOJIb30BaHWE KaK OOIIUX eCTECTBEHHO--HAyYHBIX
MOHATUM, TaK W TIOHSATUMU, SBISIOMIMXCS CUCTEMHBIMH JJISI OT/ICIIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO--HAy4YHbIC TOHSATHSA: HAy4YHBIM (akT, TUNOTE3a, TEOPHs,
3aKOH, AaHaldW3, CHUHTE3, KiacCcuuUKaius, TMePUOIUYHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®du3uka: MaTepusi, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU/I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, AJCKTPUUECKUN 3apsj, BEIIECTBO, TEJIO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, Ta3, (U3MUYECKHE BEJIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TIJIaHEThI, 3B€3/1b1, COJHIIE.



buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEpPaAIIbl, TOPHBIE TOPOIbI, TOJIE3HBIE
HCKOIIA€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC BeniecTBO M XUMHYECKAs peaKkmus

Ilepnonnueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKUX JJIEMEHTOB /.
N. Menpeneea. CtpoeHue aToMoB. 3aKOHOMEpPHOCTH B HM3MEHEHUU CBOICTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOIOB, KAJIUA, KAIBIUSA U UX COCTAUHECHUM
B COOTBETCTBHH C MOJIOKEHUEM JIEMEHTOB B [ leproinuecKor CUCTEME U CTPOEHUEM
UX aTOMOB.

CrpoeHue BemniecTBa: BUJbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAJUTMYECKUX
PEETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BHUJIa XUMHUYECKOH CBS3H.

Knaccudukanys u HOMEHKIIaTypa HEOPraHUYECKUX BEIEeCTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCaM HEOPTraHUYECKHUX
COCMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XumMuueckiux peakiuil o pa3anyHbiM Tpu3HaKkaM (1o 4uciy
U COCTaBy YYacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(GdeKTy, Mo
W3MEHEHHIO CTEMEHEN OKHUCIEHUS XUMUUYECKUX DJIEMEHTOB, MO OOPaTUMOCTH, MO
y4acTHUIO KaTaau3aropa). DK30- U SHJOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[Tonsitue o ckopocTu XUMHUYECKOW peakuuu. [loHsiTHE 00 0OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusiX. [IoHATHE O TOMOTE€HHBIX U IeTePOTEHHBIX
peakuusx. [lonarue o karanuze. Ilondarue o xumuueckoM paBHoBecuu. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XMMHYECKOM PEaKUUM U TOJIOKEHHUE XHUMHUYECKOIO
paBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIC ~ PEAaKIMHM,  AJICKTPOHHBIN  OajaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON peaxkLuu. CocraBnenue YpPaBHEHUI
OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIIMHA €  KCHOJIB30BAHHEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopust SNEKTPOIUTUYECKON AUCCOIUALNU. DIICKTPOJIUTHI U HEANEKTPOIUTHIL.
Katnonsl, anHnonel. MexaHuW3M OHCCOIMAIIMU BEIIECTB C PAa3IMYHBIMU BUIAMHU
XUMUYeCcKo# cBsizu. CteneHb aucconuanuu. CUIIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakuuu noHHoro ooOMeHa. Y cioBUs MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJHBIE W COKpAlIEHHbIE HWOHHBIE ypaBHEHHsS peakuuil. CBoilCTBa KHUCIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUN 00 DJICKTPOJUTUUECKOMN AUCCOIHAIUU.
KauectBeHnnbie peakuyu Ha HOHBL. [IOHSATHE O THIPOIU3E COJIEH.

Xumuyeckuii IKCRepuMeHm

O3HAKOMJICHUE C MOJEIAMHU KPUCTALIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura W anmasa), CIOKHBIX BEIIECTB
(xsopuaa HaTpusl), UCCIIEIOBAHKNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIIMU OT



BO3JCICTBUS  pa3aMuYHbIX  (AKTOPOB, HCCIEAOBAHUE  DJIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, MPOLECCA IUCCOUUALUMU KUCIIOT, IIEJIOUEH U coseil (BO3MOKHO
UCIOJb30BAaHUE BHUJEO MATEPUAIOB), MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIINX
MIPU3HAKH TPOTEKAHUS PEaKLMii MOHHOTO 0OMeHa (00pa30BaHMe 0CalKa, BbIICICHUE
rasa, o0pa3oBaHUE BOJbl), ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX pPEAKIUN (FOpEeHHE, PEAKLUUU pa3I0KEHUs, COCAUHEHHUS),
pacno3HaBaHHE HEOPraHUYECKUX BELIECTB C IOMOUIBIO KAYECTBEHHBIX PEAKIMI Ha
MOHBI, PEIICHNE YKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl 1 MX coeiMHEHHA

OOmiass xapaktepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne U (PU3MUEecKHe CBOWCTBA MPOCTHIX
BEILIECTB — rajJoreHoB. XMMUYECKHE CBOICTBA HAa MPUMEPE XJI0pa (B3auMOECHCTBIE
C MeTaJjlaMH, HEMeTajulaMH, Iienodamu). XiopoBogopon. CossiHas KHCIOTa,
XMMHUYECKME CBOMCTBA, IIOJIydYCHHE, IpuUMeHeHue. JleiicTBue xjgopa U
XJIOPOBOJOPOJA Ha OPTaHU3M YeJIOBeKa. BakHenme XJI0puasl U UX HaXO0KICHUE B
MPUPOJE.

Oobmas xapakrepuctuka 3yeMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe cTeneHu okucieHusa. CtpoeHue U (U3HUYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PUKALIUN KUCIOPOAa U
cepbl. XuMHUecKue CcBoMcTBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (U3HYECKHUE U
XUMHUYEeCKUe CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, (pU3MUECKUe U XUMUYECKHE CBOICTBA (001IMe KaK NpeCTaBUTEIs
KJlacca KHACIOT U cnenupuyeckue). XUMUYECKUE PEaKlUH, JIEKAIIMe B OCHOBE
MPOMBIIUIEHHOTO Ccroco0a TMOJMy4YeHUs] CepHOM KHUCIOThL. [IpumeHeHue cepHoit
kuciaoTel. CoONM CepHOM KHCIOTHI, KaueCTBEHHAs peakius Ha CyJb(haT-uoH.
Haxoxnenue ceppl M €€ COEOAMHEHUM B NpUPOJE. XUMHUYECKOE 3arps3HECHHE
OKpYXaroIlel Ccpeabl COENMHEHMSIMHU Cepbl (KUCIOTHBIE JOXKIW, 3arpsA3HEHUE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €0 MPEe0TBPAICHUS.

OO6mrast xapaktepuctuka d3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, paclpoOCTpaHEHUE B MPHUPO/IE,
du3nueckue u xumMudeckue ceoictra. Kpyrosopot azora B nmpupoje. AMMHUAK, €ro
(pu3nyeckue 1 XMMHUYECKHE CBOWCTBA, MOJIydeHHe U npuMeHeHue. Con aMMOHUS,
ux (pU3MYEeCKrue U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHbl aMMOHUS. A30THasi KUCJIOTa, €€ TMOJydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBOMcTBa (00IIME Kak TMpeACTaBUTENsl Kiacca KHUCIOT U crenupuyeckue).
Hcnonbs3oBaHre HUTPATOB U COJIE aMMOHUS B KAYECTBE MUHEPATIbHBIX YA00PEHHUIA.
XVMMHUYECKOE 3arpsi3HEHNE OKPYKAOLIEH Cpeibl COEAUHEHUSAMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHUE BO3JyXa, NMouBbl U BOA0EMOB). docdop, amnorponHbie
moaudukauuu docdopa, puznueckre u xumuueckue cBoictBa. Oxcup docdopa



(V) u docdopnas kucinora, GuU3UIECKHE U XUMHYECKUE CBOMCTBA, IOJIyUEHUE.
Hcnonb3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIbHBIX YI0OpEHUH.

Obmas xapaktepuctuka 3neMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIE CTEIICHU OKUCIEHUS. YTIEPO], AJUIOTPOIIHbIE MOAU(UKALINY,
pacnpocTpaHeHHe B Ipupoje, GU3NYECKUe U XUMHUUYECKUE CBOMCTBA. AJICOpOIMsL.
KpyroBopor yrimepoma B mpupone. Okcunabl yriaepoja, WX (U3UYECKUE U
XUMHUYECKHE CBOMCTBA, 1EMCTBHUE HA )KUBbIE OPIraHU3MBI, [T0JIyYE€HUE U IPUMEHEHHE.
DKoJloTHUecKre MpoOJeMbl, CBs3aHHBIE C okcuaoMm yriepoma (IV), rumortesa
r7100apHOTO MOTEIUICHUS KIIMMaTa, TApHUKOBBIN 3QdeKT. YTonbpHas KUciaoTa u e
CONM, UX (U3NYECKUE U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U IPUMEHEHUE.
KauecTBennas peakuus Ha kapOOHaT-MOHBI. Mcnonb3oBaHne KapOOHATOB B OBITY,
MEAULIMHE, TPOMBILIUIEHHOCTH U CEIbCKOM XO3sIICTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TIIMLEPUH, YKCYCHas KUCIIOTA).
[IpupoaHple HMCTOYHUKH YIJIEBOAOPOJAOB (Yroyib, MNPUPOJIHBIA Tra3, HedTb),
MPOJYKThl HUX MepepadoTKu (OEH3WH), UX pPOJb B OBITY W MPOMBIIIJIEHHOCTH.
[TonsiTie 0 OMONOrMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OelKax, yrieBoJax — U ux
poiM B OKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPTraHMYECKHX H
HEOPraHUYECKUX COCTUHEHUM.

Kpemunii, ero ¢usmueckue M XHUMHYECKHE CBOMCTBA, IMOJIYYEHUE U
npumenenue. CoeuHeHUs KpeMHU B ipupoe. OO1ue npeacTaBieHust 00 OKCHe
kpemuus (IV) u kpemuueBoit kucnore. CUIMKATHI, UX KUCMOJIb30BaHUE B OBITY, B
MPOMBINIJICHHOCTH. BaskHeHIe CTpOUTENbHBIE MaTepHallbl: KE€paMHKa, CTEKIIO,
IIEMEeHT, OeToH, Kene300eToH. IIpobGiaeMbl 6e30macHOrO  HCIOJIb30BaHUS
CTPOUTENHHBIX MAaTEPUAIOB B TOBCETHEBHOMN KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHrue 00pas3l0B HEOPTraHMUYECKUX BEIECTB, CBOWCTB COJITHOM KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIUil Ha XJIOPHUA-UOHBI U HAOIIOJeHIE MPU3HAKOB
WX TPOTEKAHMS, OMBITHI, OTpaKkawomue (U3NUECKUe U XUMHUYECKHE CBOWCTBA
rajJJor€HOB M HUX COEIUWHEHUH (BO3MOXKHO MCIOJIb30BaHUE BUAECOMATEPUAJIOB),
03HAaKOMJIEHUE C 00pa3liaMu XJIOpHUI0B (TAJIOTEHUIOB), O3HAKOMJICHHE ¢ 00pa3aMu
ceppl U €€ COeIUHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHHWE BUIECOMATEPHUAIIOB),
HaOJr0IeHNe Tpolecca OOyTiIMBaHUs caxapa MoJ IeHCTBUEM KOHUEHTPHUPOBAHHOMN
CEpHOM KHUCIJIOThI, U3yYE€HNE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHON KUCIIOTHI,
MPOBEJICHNE KaUeCTBEHHOW peaKIMM Ha Cyib(aT-uoH U HaOII0AeHUE pU3HaKa eé
OPOTEKaHUs, O3HAKOMJIEHUE C (PU3WYECKUMH CBOMCTBaMHU a30Ta, Gocdopa U ux
COEIMHEHMI (BO3MOKHO MCIOJb30BaHUE BUAEOMATEPUAJIOB), 00pa3liaMu a30THBIX
u (dochopHBIX ymnoOpeHwuii, moaydeHue, coOupaHue, pacrlo3HaBaHUE U WU3Y4YEHUE
CBOWCTB aMMHaKa, IPOBEJICHIE KAYECTBEHHBIX PEaKInii Ha NOH aMMOHUS U ocdart-
MOH Y U3yUYEHHUE NMPU3HAKOB X MPOTEKAHUs, B3aUMOICHCTBIE KOHLIEHTPUPOBAHHOMN



a30THOM KHCJIOTBI C MeAbl0 (BO3MOXKHO HCHOJB30BAHUE BHJIEOMATEPHUAIIOB),
M3ydeHUE MoJeNield KPUCTAUIMUECKHX PEmIETOK anMasa, rpaduta, QyiepeHa,
03HAKOMJIEHHUE C MPOILIECCOM aJICOPOIIMU PAaCTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM
yraéM M YCTPOMCTBOM MPOTHUBOTa3a, MOJMydeHHE, cOOMpaHue, paclo3HaBaHHUE WU
U3YYEHHUE CBOMCTB YTJEKUCIOrO ras3a, IPOBEACHUE KaYECTBEHHBIX pEaKIHUil Ha
KapOOHAT M CHJIMKAT-UOHBI U U3y4YEHUE NMPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE
C TPOAYKIMEH CHIMKATHOM MPOMBIIUICHHOCTH, PEUICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHele HeMeTalbl U UX COCTUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO611ast XxapakTepuCcTUKa XUMUYECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckon cucreme XuMHUecKux daeMeHtoB [[. .
MenpneneeBa u cTpoeHus aroMoB. CTpoeHHe MeTaioB. MeTtamuindeckasi CBsI3b U
METAIUIMYECKAS KPUCTALTNYECKAs PEIIETKA. DIIEKTPOXUMHUYECKUN PsIT HAIPSIAKEHUN
MeTalu1oB. Du3nyeckrue M XUMHUYECKHE CBOKMCTBAa MeTauioB. OOIKEe CHOCOOBI
noJiydeHusi MetasuioB. [loHATHE 0 KOPPO3UU METAILIIOB, OCHOBHBIE CTIOCOOBI 3AIIUThHI
ux oT Kopposuu. CruiaBsl (CTalb, YyT'yH, JIOPATFOMUHUI, OpOH3a) U UX TPUMEHEHUE
B OBITY Y POMBIIIJICHHOCTH.

[[lenounsie MeTaiuIbl: MoJioXkeHUE B llepuognueckoil cUCTEME XMMUYECKUX
aneMmeHTOB JI. 1. MeHnneneeBa, CTpoeHHE MX aTOMOB, HAXOXJIEHUE B IPUPOIE.
duznueckre U XUMMUYECKHUE CBOMCTBA (Ha mpumepe HaTpus U kamus). OKCUIbsl u
TUAPOKCUIBI HATPpUS U Kaiusl. [[puMeHeHune MeT0UHbIX METAIIOB U UX COSIUHEHUIM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHuid M KajblUW: TMOJOXEHUE B
[Tepuoanueckoit cucreme xumuueckux amemMeHToB . 1. MenaeneeBa, CTpoeHuE UX
aTOMOB, HaxXoXJieHHe B npupojae. Ousnyeckue U XMMHUYECKUE CBOMCTBA MarHus 1
Kayblysl. BaskHeime coeuHeHUs Kaablus (OKCHT, TUAPOKCHU, COJH). JKECTKOCTD
BOJbI U CIIOCOOBI €€ yCTpaHEHHUS!.

AnromMuHUiA: ionoxeHue B [lepronueckoil cucreMe XuMUYECKUX JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHE aToMa, HAaXOXAEHUE B npupoae. dusznueckue u
XUMHUYECKHUE CBOMCTBA amtoMHUHUS. AMDOTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHU]IA
ATIOMHUHUSL.

JKeneso: nosoxenue B [lepuoguueckon cucteMe XMMHUYECKUX AJIEMEHTOB /.
N. MenneneeBa, CTpOEHHME aTOMa, HaxoXkAeHUE B npupoae. dusznueckue u
XUMHYECKue CBOMCTRA xeme3a. Okeuibl, THAPOKCUAb U cou xenesa (1) u xenesa
(IIT), mx coctas, CBOMCTBA U MOTyYCHUE.

Xumuyeckuii IKCnRepuMeHm

O3HAaKOMJIEHHE ¢ oOOpa3laMi METAJIOB U CIUIaBOB, HMX (U3UYECKUMU
CBOMCTBAaMHU, HW3yYECHHE  pE3yJIbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJICHCTBUSI OKCHJIA
KaJIbIIUS W HATpuUs C BOJOM (BO3MOXHO UCIIOJIb30BAaHUE BHJICOMATEPUAIIOB),
HCCJIEJIOBAHUE CBOWCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS XKEe3a B KUCIOPOIE



(BO3MOKHO ~ MCIOJIB30BAaHME  BHUJEOMATEPHUANIOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEAKIMI HA MOHBI: MATHHUS, KIbIUA, aTIOMUHUS, [TUHKA, *Kemne3a (1)
u xenesa (III), mequ (II), HaGmroMEHWE U ONMMCAHUE TPOIIECCOB OKpaIMBAHUS
IJJAaMEHW HOHAMU HATpus, Kalud M Kajubluusd (BO3MOXXHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), MCCIIEA0BaHNE aM(OTEPHBIX CBOMCTB T’MAPOKCHUIA ATIOMUHUS U
TUAPOKCUIA IIUHKA, PEUICHUE JKCIIEPUMEHTAIBHBIX 3aJa4d Mo Teme «Baxuelmue
METaJUIbl U UX COEAUHEHUS.

XuMus U OKpy:KaIas cpeaa

BemecTtBa m marepuansl B IIOBCEAHEBHOM XM3HM 4YenoBeka. besomacHoe
UCIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiui B ObITy. [lepBast momorib mnpu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XHMMHUYECKOE 3arpsA3HEHUE OKpY’KaIoIlle cpennl (MpenenbHas IOImyCcTuMas
KOHIIeHTpanus BemiecTs, ganee — [[JIK). Poias XumMuu B pelieHH 3KOJIOTUYECKUX
poosieM.

Xumuueckuii IKCnepumenm:

n3y4yeHue o0pa3loB MaTepuaioB (CTEKIIO, CIUIaBbl METAJNIOB, OJIUMEPHBIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peasmmzannst mexnpeaMETHBIX CBSA3EH IIPU M3YYEHHH XMMHM B 9 Kiacce
OCYIIECTBIISIETCS 4YEpe3 MHCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSTUM, TaK U MOHATUN, ABJISIONIMXCS CUCTEMHBIMH JIJISl OTAEJbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 IUKJIA.

OOmuMe ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpusl, aHalu3, CHUHTE3, KilacCU(PUKAIUs, M[EPUOJUYHOCTh, HAOIIOJACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJENb, SBJICHUE, MaPHUKOBBIN
3 eKT, TEXHOIOTHs, MaTEPHUAIIBI.

®duzukKa: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIBI,
PaauOaKTUBHOCTb, MOJIEKYJIA, ANEKTPUYECKUI 3apsn, IIPOBOJIHUKH,
HOJYIPOBOJHUKH, JUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BEIlleCTBa, I'a3, PaCTBOP, PACTBOPUMOCTb, KpUCTAJIMYECKAs
pemérka, CIUIaBbl, (PU3NYECKUE BEJIMYUHBI, €IWHHUIBI HW3MEpPEHUs, KOCMUYECKOEe
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COMHIIE.

buonorusa: ¢orocuntes, napixanue, Omocdepa, SKOCUCTEMa, MUHEpAIbHBIC
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BELIECTBA.

['eorpadusi: atmocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIBI, TTOJIE3HBIC
UCKOIae€MbI€, TOIIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

[manupyemble pe3ynbpTaTbl ONMUPAIOTCA HA BEAYIIUME IEJEBBIE YCTAHOBKH,
OTPAKAOLIME OCHOBHOM, CYIIECTBEHHBIN BKJIAJ U3y4aeMOUW IPOrpaMMbl B Pa3BUTHE
JUYHOCTU OOyYarouuxcsi, UX CHOCOOHOCTEM C HCIOJIb30BaHUEM O00OPYI0BaHUS
neHtpa «Touka poctay.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHUSI MPOTpaMMbl OCHOBHOTO  OOILEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOy4YEHHsS XUMUU B €IMHCTBE Y4YEOHOU U
BOCIIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUHU C TPAJUIIMOHHBIMU POCCUNCKUMHU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHATBIMU B
oOlllecTBE MpaBUIaMd M HOPMaMM TIOBEJICHHUSI M CIIOCOOCTBYIOT IIpoiieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMATU3AIIUN O0YIAIOIIINXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOy4YaroOlIUXCs
PYKOBOJCTBOBaTbCA CHUCTEMOM IO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAUUWd W
paclIMpeHUe OMbITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U
HAaydyHOMY HacJEeJuI0, MOHUMAaHUS 3HAUYCHUS XUMHUYECKONW HayKu B JKHU3HU
COBPEMEHHOT0 00I11eCTBa, CIIOCOOHOCTH BIIAJETh JIOCTOBEpPHON HHOpMAIHE o
MEPEOBbIX JIOCTKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMIX 00 YCTPOMCTBE MHUpa U OOIIECTBa; 2)
rPaKAAHCKOT0 BOCIIMTAHMS:

OPEACTaBICHUS O COLMAIbHBIX HOpPMax W NpaBWIaX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-UCCIEOBATEIbCKOW, TBOPUECKOW W JPYrUX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTEIBHOCTU MPHU
BBITIOJTHEHUM Y4YeOHBIX, IIO3HABATENbHBIX 3a7a4, BBIIOJHEHUN XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMIJICHHS K B3aUMOTIOHUMAHHIO
Y B3aUMOIIOMOIIIH B MIPOIIECCe ITOM yueOHOM AeSTETbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBAPHUILIECH C MTO3UIIMA HPABCTBEHHBIX U
IPABOBBIX HOPM C Y4ETOM OCO3HAHMSI ITOCIICICTBUIN MOCTYIKOB; 3)

HEHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUA HAYKH U COCTABIIAIOLINE
OCHOBY JIJI1 TIOHMMAaHUs CYITHOCTH HAay4HOM KapTHHBI MHUpa, MpeACTaBiIeHUs] 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTUSA NPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
NPUPOJTHOM CPEIod, O POJA XUMHUH B I[O3HAHUM OTUX 3aKOHOMEPHOCTEH;



MIO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA MMOJYYE€HUE HOBBIX 3HAHUU 110 XUMUU,
HEeoOXoauMBble i OOBSICHEHHA HAOMIOJaeMbIX IPOLIECCOB U SIBJICHMIA,
MO03HABATENbHON, MH()OPMAIMOHHOM M YWUTATEIbCKOM KYyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOATEIBHOW pabOThl ¢ y4yeOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATYpO, JOCTYMHBIMM TEXHUYECKUMH CpeACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTUI; HHTEpeC K 00YUYEHUIO U MTO3HAHUIO, JTI0003HATETLHOCTh, TOTOBHOCTD U
CIOCOOHOCTh K  CaMOOOpa30BaHWIO, MPOEKTHOM M  HMCCIEI0BAaTEIbCKON
JeSTEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTU W YPOBHS OOyYEHHs B
JlajabHEHIIeM;

4) opMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE UEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3/I0pPOBBIO, YCTAaHOBKM Ha 3/IOPOBBIM 00pa3 »XWU3HU, OCO3HAHUE TMOCIECACTBUN U
HEMPUATUE BPEIHBIX NPUBBIUEK (YIIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KypEHHs),
HEOOXOJIUMOCTH COOIIO/ICHHS TTPaBUJI OE30MTaCHOCTH MPU 0OpaIlleHUH C
XMMHUYECKUMH BEIIECTBAMU B OBITY U pEasTbHOM KU3HH; D)

TPYA0BOI0 BOCIIMTAHUS:

MHTEPEC K MPaKTUYECKOMY U3YUYEHUIO Npodecchii U Tpyia pa3IuiyHOIo poja,
YBa)XXEHUE K TPYAY U pe3yJbTaTaM TPYAOBOM AESITEIBHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUs NPEAMETHBIX 3HAaHUW 1O  XHWMHH, OCO3HaHHBIH  BBIOOp
WHJUBUyaJIbHON TPAeKTOPUHU MPOJOJIKEHUS 00pa30BaHMS C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOILIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCHEMIHOW MPO(PECCHOHATBHON IEATEbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHHI,
TOTOBHOCTh aJaliTUPOBAThCS B TPO(ECCHOHATBHON cpene; 6) IKOJOrH4ecKoro
BOCIIMTAHMSA:

HKOJIOTMUYECKH 11€J1IeCO00pa3HOe OTHOILIEHUE K MPUPOE KaK HICTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CYLIECTBOBAaHHsA, IOHMMAHHE LIEHHOCTH 3J0pPOBOrO M
O0e3zonmacHOro oOpa3a KHW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3nyecKkoMy M TCHUXWYECKOMY 370pPOBbIO, OCO3HAHHUE IIEHHOCTH COOJIOICHMUS
npaBujI 0€30MacHOro MOBEICHU MPU paboTe C BEIECTBAMH, & TAK)KE B CUTYaLUsIX,
YTPOXKAIOUIUX 30POBbI0 U KU3HU JIIOJEH; CIIOCOOHOCTH MPUMEHATHh 3HAHMS,
[OJIydaeMble IpU HW3YYEHUHW XUMHUHW, JUISI PELICHHS 3a]a4, CBS3aHHBIX C
OKpYXaUIEd MPUPOJHOM CPENOM, IS TOBBIIMIEHUAS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPbl, OCO3HAHUS TJI00aIbHOIO XapaKTepa HKOJIOTUYECKUX MpoOIeM U myTen
UX pELIEHUsI IOCPEICTBOM METOJIOB XMMHH, SKOJOTMYECKOIO MBIIUICHUS, YMEHUS
PYKOBOJACTBOBATbCSI MM B II03HABATEIbHOW, KOMMYHUKATUBHOM U COLUAIBHOMN
IIPaKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX PE3YJNbTATOB BBIACIAIOT 3HAYUMBIE IS
(opMHpOBaHKS MUPOBO33PEHUSI OOIICHAYYHBIE MOHATUA (3aKOH, TEOPHSl, IPUHIIUII,
runore3a, ¢GakT, CHCTeMa, TNPOLECC, OKCIEPUMEHT U JApYyroe.), KOTOpbIE



UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAaHUW W3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O IEIOCTHOU
HAy4YHOU KapTUHE MUpPa, U YHUBEpCAIbHbIE yueOHbIE JIeHCTBUS (IT03HABATENbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATUBHBIE), KOTOpHIE 00€CIeunBarOT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAaHUPOBAHUIO M OCYIIECTBICHUIO Yy4eOHOM
NEATEIIBHOCTH.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIe 1eiicTBUSA ba3oBbie

JIOTHYECKHe AeCTBUSA:

YMEHHUSI HCMOJIb30BAaTh MPUEMBI JIOTUYECKOTO MBIIIICHUS MPU OCBOEHUU
3HAHUU: PACKPbIBATh CMBIC] XWMHUYECKUX TMOHSTHN (BBIIEIATh UX XapaKTEPHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C APYTMMH TMOHATUSIMH), UCIIOJIb30BAThH
MOHATHS 1711 OOBSICHEHUS OTAENbHBIX (DaKTOB U SIBIICHUHM, BHIOMpATh OCHOBAHUA U
KpUTEPUHU ISl KIAacCU(UKAIIUM XMMHUUYECKHX BEIIECTB M XHMUUYECKHX DPEaKIUH,
yCTaHABJIMBATh TMPUYNHHO-CIICJCTBEHHBIE CBSI3M MEXIy OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTHYECKUE PACCYKICHUSI (MHAYKTUBHbBIC, JICAYKTUBHbBIC, IO aHAJIOTHH),
JIeNIaTh BBIBOJIBI Y 3aKJIFOYEHHUS; YMEHUE NPUMEHSATh B TPOLECCE MO3HAHUS MOHSATHS
(OpenMeTHbIE W METAlpelIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
HCIIONB3YyEeMbI€ B XHUMHH, NPEOOpPa3OBBIBaTh IIUPOKO MPUMEHSIEMbIE B XUMUHU
MOJIEJIbHBIE MPECTABICHUS — XMMHUYECKUH 3HAK (CUMBOJI AJIEMEHTa), XUMHUYeCKast
dbopMyna W ypaBHEHHE XHUMHUYECKOW pEaKIUH — TMpU PEHICHUH Y4eOHO-
MO3HABATEIbHBIX 33/1a4, ¢ YYETOM ITUX MOJACIBHBIX MPEACTABICHUN BBISABIATH U
XapaKTEepHU30BaTh CYIIECTBEHHBIC MPU3HAKU M3YYaeMbIX OOBEKTOB — XHMMHYECKUX
BEIIIECTB U XUMUYECKUX PEAKIU, BBISBIISTH OOIIUE 3aKOHOMEPHOCTH, TPUIMHHO-
CJIEICTBEHHBIC CBA3U U MPOTUBOPEYMS B U3YUAEMBbIX MPOILIECCAX U SIBIICHUSX.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHME HCIIOJIb30BATh IOCTABJIEHHBIE BONPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KQU€CTBE OCHOBBI JIJIs1 (HOPMUPOBAHMSI TUTIOTE3HI TIO POBEPKE
MPaBWJIBHOCTH  BBICKA3bIBAEMBIX  CYXJACHUMN; MNpUOOpETEeHHUE  OmbiTa IO
IUITAHUPOBAHUIO, OPTraHU3alMd W MPOBEACHUID YUYEHUUYECKUX OKCIIEPUMEHTOB,
yMeHHE HaOJIoAaTh 3a XOJIOM MpoIlecca, CaMOCTOSITEILHO MPOTHO3UPOBATH €r0
pe3yabTar, popMyaupoBaTh 000OIIEHNS U BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOTO
OTbITA, WCCIEAOBAHMS, COCTABJISITH OTUET O MpojenaHHoil pabore. PaGora ¢
uHopmaumeii: yMeHHE BbIOMpaTh, AaHAJIU3UPOBATH U HUHTEPIPETUPOBATH
HH()OPMAITUIO PA3IMYHBIX BUIOB U (hOPM MPECTABICHUS, TOTYIaEMYIO U3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIAPHASsI JUTEpaTypa XUMHUYECKOTO COJIEpKaHMs,
ClipaBOYHBIE  mocoOus, pecypchl  MHTepHETa), KPUTHYECKH  OLICHUBATH
MIPOTUBOPEYNBYIO U HEAOCTOBEPHYIO MH(OPMAITHIO;

YMEHUE TPUMEHSATHh Pa3IMyHbIe METOJbI U 3alpOoChl MPU TMOUCKE M OTOOpE
nH(OpMAIIUU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMAMMBIX JJISi BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 ONpPEeIEHHOTO THIIa, TPUOOPETEHUE OIbITA B



0o0JIaCTU  UCIOJIB30BaHUA  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIAJICHUE KYJbTYpON aKTUBHOT'O HCIIOJIb30BAHUS PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (POPMY IpEACTaBICHUS] UHPOPMALIUU U
WJUTIOCTPUPOBATh PEIIAEMbIE 33Ja4d  HECJIOKHBIMUA CXEMaMH, JuarpaMMaMH,
apyrumu  hopmamMu rpapukd U UX KOMOHMHAIMSIMU; YMEHHE HCIOJIb30BaTh U
aHAJIM3UpOBaTh B TMpoOIEcCe YYEOHOW U MCCIENOBATEIbCKON JIESITEIIbHOCTH
MH(GOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIBCKOTO XO35ICTBA U TPAaHCIIOpPTa
Ha COCTOSIHUE OKPY>KaIOIIe MPUPOTHOM CpeIbl.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:

YMEHHUS 33]1aBaTh BOIIPOCHI (B X0/€ [uajora v (Mjiu) JUCKYCCUHU) IO CYIIECTBY
oOcykmaemMoii  TeMmbl, (OPMYJIHUPOBATh CBOM TMPEUIOKEHHUS OTHOCUTEIHHO
BBIIIOJIHEHHSI NPEUIOKEHHOM  3a/Jaud; YMEHHUS MPEJCTaBIATh IOJIyYCHHbIE
pe3yNnbTaThl MO3HABATEIBLHON JEATEIbHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTaX;
JeNaTh MPE3EHTAIMI0 PE3YJIbTaTOB BBINOJHEHUS XUMHUYECKOIO SKCIIEPUMEHTa
(;1abopaTtopHOro ombITa, J1a00paTOpHOM pabOTBl MO UCCIEJOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOEKTA); YMEHUS YYEOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEIbHON U UCCIEA0BATEIbCKON NEATEIbHOCTH MPU PEIICHUN
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE yd€Ta OOILMX HHTEPECOB M COIJIACOBAaHUS
no3uuuii (00Cyx aeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE LITYPMbD», KOOPAHHALIS
COBMECTHBIX JCHCTBHUW, ONpEIEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PeryisiTuBHBIC YHHBEPCAJbHbIC Y4eOHbIe NCHCTBHSA:

YMEHHUE CaMOCTOSITENIBHO OIPEAEISATh LENIN JEATEIbHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U NPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTD, BHIOUPATh Hanbosee 3PpGEeKTUBHBIE CIIOCOOBI PEIICHHS YUYEOHBIX U
MO3HABATENIbHBIX 3aJ]ad, CaMOCTOSATEJIbHO COCTABISTh WJIH KOPPEKTUPOBAThH
MPEUIOKEHHBIM  AJITOPUTM  JEHUCTBUM IIPU  BBINOJHEHWN 3aJaHUA C Y4YETOM
MOJyYeHUs] HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUsX,
OLICHMBATh COOTBETCTBUE IOJYUYEHHOI'O pe3yJibTaTa 3asBJICHHON LIE€NU, YMEHUE
UCII0JIB30BATh U aHAJIIM3UPOBATH KOHTEKCTHI, PEJIAraeMbI€ B YCIOBUU 33IaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOEHHUIO 00s3aTENILHOTO
collepKaHMsl, YCTAaHOBJIEHHOTO JaHHOW QenepanbHOil paboueid MmporpaMmMon,
BBIICJIIIOT: OCBOEHHBIE OOYYaIOIIMMMCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOObI
nercTBui, crnermuduUecKkue Uil MPEIAMETHOM 00JacTH  «XHUMHS», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHIO HOBOTO  3HAHUS, €ro  HWHTEpHpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYyAIIHIX.

K xoHiy oOyuyeHust B 8 kjiacce npeaMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:



PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHATHUM: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas macca,
MaccoBas 10J1s1 XUMUYECKOTO JIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHME, COJIb, AJEKTPOOTPUIIATEIILHOCTh, CTENEHb
OKHUCJIEHHUS, XMMHYECKasi peakuus, KiIacCUPUKauusg peaklHil: peakuuu
COCIMHEHHUSI, PEAKIMH pa3JIOKCHUs, pEaKIMU 3aMELICHUs, PpPEeaKIuu
oOMeHa, 9K30- ¥ SHIOTEPMHUECKHUE PEAKIINH, TETUIOBOM 3 (eKT peakium,
AJIpO aTOMa, 3JIEKTPOHHBIN CII0I aTOMa, aTOMHAsi OpOUTAJIb, PAINyC aTOMA,
XUMUYECKasl CBSI3b, MOJSIPHAS W HEMOJSIPHAsT KOBAJICHTHAs! CBS3b, HOHHAs
CBA3b, HOH, KAaTHOH, aHWOH, pacTBOpP, MaccoBas JOJsA BEUIECTBA
(IporeHTHAasE KOHILIEHTpAIusi) B PacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHYECKUX TOHITUU H
MPUMEHSTH 3T MOHATUS MPU ONMCAHUH BEIIECTB U UX MPEBPAIICHHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JUIsl COCTaBi€HUS (PopMyi
BEIIECTB U YPABHEHUM XUMUUYECKUX PEaKIIUA;

ONpENENsITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHWA  DJIEMEHTOB B  OMHApHBIX  COCJIMHEHMSIX,
MPUHAJIEKHOCTh BEIIECTB K ONpPENEIEHHOMY KJIACCy COEIMHEHHMM 110
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBAJICHTHasT W HWOHHAas) B
HEOPTraHUYECKUX COCTNHEHUSAX;

packpeiBaTh cMmbica Ilepmonnueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojoxeHus B Ilepumonnueckoit cucreme,
3aKOHOB COXPaHEHHs MacChbl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;

OMKCHIBATh M XapaKTepu3oBaTh TaOMMuHyto Qopmy I[lepuonnyeckon
CUCTEMbl XHMHMYECKHX JJEMEHTOB: PAa3jIUyaTh MOHATUS «TJIaBHAs
noarpymmna (A-rpymnmna)» u «mnobdounas noarpynmna (b-rpynma)», mansie u
0OJbIIME MEPHOJbl, COOTHOCHTH OO0OO3HAUEHUS, KOTOpble HMEIOTCS B
tabnuue «llepuonuueckas cucrema xumuuyeckux osiementoB JI. U.
MeHnneneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Ajpa, 0011ee YUCIIO JIEKTPOHOB U
pacnpeiesieHue UX MO JIEKTPOHHBIM CIOSM);

KJacCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPTAaHMYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 YHCIy W COCTaBY YYAacTBYIOIIMX B pPEaKIHMH
BEIIIECTB, 0 TETIOBOMY (D deKTy);



XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPIK/Asl OMMMCAHUE TTPUMEPAMH MOJICKYJISIPHBIX
yYpaBHEHHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITH;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT WX Kaue€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTECKAHWSI XUMHUYECKHUX MPEBPAlICHUN B
Pa3ITUYHBIX YCIOBUSAX;

BBIYHMCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MacChI BEIIIECTB,
MacCOBYIO JIOJTF0 XHUMHYECKOTO D3JeMEHTa Mo (opMylie COeTUHEHUS,
MaCCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, MPOBOUTH PACUETHI IO YPABHCHHIO
XUMHUYECKOUN pEaKIINu;

IPUMEHSATHh OCHOBHBIC OTICPAIlUU MBICIHTEIHLHON ACSITEILHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, O00OOIIECHUE, CUCTEMATH3AIMIO, KIacCHU(UKAIUIO,
BBISIBJICHUE TPUIMHHO--CICACTBCHHBIX CBSI3CH — JJIsi M3YUYCHHS CBOWCTB
BEIIECTB M XHUMHYECKUX PEAKIUHA, ©eCTeCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUS — HAOIIOJCHUE, W3MEPCHHE, MOJCIUPOBAHUE, IKCIICPUMCHT
(peanbHBII U MBICTICHHBIN );

CJIeIOBATh MPABUIIaM MOJIb30BAHUS XUMUYECKOH MOCYI0H U 1a0OpaTOPHBIM
o0opyJoBaHuEM, a TakKe IMpaBUiiaM oOOpalieHusi C BeIIeCTBaMH B
COOTBETCTBUM C HWHCTPYKIIUSMH TII0 BBITIOJIHCHHIO J1a00pPaTOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposia M KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON
MAacCOBOM [JIOJIEM pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH M NPOBOJIUTH
XUMHUYECKUE IKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TTIOMOIIIBI0O UHIUKATOPOB (JIakMyC, (eHoadTanern, MEeTUIOpaHK

U JApyrue).

K koniy oOydenus B 9 kijacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHATHNA: XUMHUYCCKUAN
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, BAJICHTHOCTH, JJICKTPOOTPHIIATEIILHOCTh, CTEICHB
OKHUCJICHUS, XUMUYECKasi PEaKivs, XUMUUYECKasi CBsI3b, TEIUIOBON d(DdeKT
peakimu, MOJb, MOJSPHBIA  O0BEM,  PacTBOpP,  DIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, DJICKTPOIUTHYCCKAsT ITUCCOIUAINS, PEAKIIMH HOHHOTO
oOMeHa, KaTaJM3aTop, XUMHYECKOE paBHOBECHE, OOpaTuMbie U
HeoOpaTUMBbIC PEaKIMK, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTEIb, BOCCTAHOBUTEH, OKUCIICHUE W BOCCTAHOBJICHUE, aJUIOTPOIIHS,
aM(OTEPHOCTb, XUMUYECKast CBSI3b (koBaJeHTHas, HMOHHas,
MeTaNTMYecKast ), KpUCTALTHYCCKas perETKa, KOPPO3Us METAIIJIOB, CIUIABBI,
CKOPOCTh XUMHUYECKON DPEAKIMHU, MPEETbHO MOMyCTHUMAas KOHIEHTPAIHs
ITJIK BemiecTna;



WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHMYECKHUX MOHITUH H
MIPUMEHSThH ATU NOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAILICHUIA;
WCIIOJIB30BAaTh XWMUYECKYI0 CHUMBOJHMKY JUIsl COCTaBieHUS (popmyi
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENIEIIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAMIEHKHOCTh BELIECTB K
onpenenéHHOMY KIIACCy COEIMHEHUN Mo (opMmynaM, BUA XUMHYECKOM
CBSI3U (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOW (opmysie, XapakTep cpeabl B
BOJIHBIX PAacTBOpax HEOPTaHUYECKUX COCAUHEHUM, TUI KPUCTALTAYECKOU
PEETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuognueckoro 3akona JI. M. MenneneeBa u
JNEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBAaTh M XAPAKTEPU30BAThH
Tabnuunyto (popmy Ilepuoauyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoArpynna (A-rpynma)» U «noOodHas
noarpymnmna (b-rpymnma)», manbie U OOJbIIME NEPUOIbl, COOTHOCUTH
0003HaYEHNUsA, KOTOPhIE UMEIOTCS B IEPUOJUUYECKOM TaONIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U
3apan  sApa, oOIIee YHCIO DJICKTPOHOB U pPACHpENesieHHEe HUX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHECHUU
CBOKWCTB 3JIEMEHTOB M HMX COCAMHEHUN B MpENENiax MaJbIX MEPUOIOB H
[JIABHBIX MOJTPYMI C Y4ETOM CTPOEHUS UX aATOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAaHUUECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 YMCIIy W COCTaBY YYacCTBYIOIIMX B pPEaKIUH
BEIIECTB, MO TEIIoBOMY 3P (DEKTy, 0 U3MEHEHHUIO CTENEeHEeW OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME M CHEHUPUUECKUE XUMUYECKUE
CBOMCTBA TPOCTBIX W CIIOKHBIX BEIIECTB, MOATBEPXkIas OIMUCAHUE
puMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHM COOTBETCTBYIOIINX
XAMUYECKHUX PEAKIINM;

COCTaBJIATb YPAaBHEHUS DBJIEKTPOJUTUYECKON JAUCCOIMALMA  KHUCIIOT,
LIEJI0YEN U COJIEU, TIOJIHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO
oOMEHa, ypaBHEHHUs peaKlMil, MNOATBEPKAAOIIMX CYIIECTBOBAHUE
T€HETUYECKOU CBS3U MEXy BEIIECTBAMU PA3IUYHBIX KJIACCOB;
pacKpbIBaTh  CYIIHOCTh OKHCJIUTEILHO-BOCCTAHOBUTENIHHBIX PpeaKIUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHiA,
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXHOCTH TPOTEKaHUS XUMHUYECKUX IMPEBPAIICHU B Pa3IMYHbBIX
YCIIOBUSX;



BBIYKCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJTF0 XHUMHYECKOTO »3JeMEHTa Mo (opMylie COeIUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOUN pEaKIInu;

coOJII0/1aTh MpaBuJa MOJb30BAHMS XUMUUYECKOU MOCYI0HM U J1abOpaTOpHBIM
o0opynoBaHMEM, a Tak)Ke TMpaBWiia OOpalleHUs C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBIMIOJIHEHHIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJIYICHHUIO H COOMPaHHUIO Ta3000pa3HbIX BEIIECTB
(aMmMmaka 1 yriieKuciioro rasa);

MIPOBOJIUTH PEAKITUH, TIOTBEPIKIAIOIINE KAaUeCTBEHHBIA COCTAB Pa3IMYHbIX
BEILIECTB: PACMO3HABATH OMNBITHBIM MYyTEM XJIOPHUA-, OPOMHUI-, HOIUMI-,
kapOoHat-, ocdar-, cuaukar-, cyiabdar-, THAPOKCUA-HOHBI, KATHOHBI
aMMOHUSI W WOHBI WM3YYEHHBIX METAJJIOB, MPHUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECCTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICTHTEIIBHON ACATEIHPHOCTH — aHAINA3 H
CUHTE3, CpaBHEHHME, 0000IIeHHne, CHUCTEMAaTU3allll0,  BBISBICHUE
MPUYMHHOCIEACTBEHHBIX CBS3CH — I W3YYCHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJIbI TO3HAHUA —
HAOJIIOICHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT (pealbHbI U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuecTBO 4acoB

Ne HaunmeHnoBaHue pa3iesioB u JuaexkTpoHHble (HU(pPOBbHIE)
n/n TeM NPOrpaMMsbl Bcero KontpoabHbie Hpakriyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U Bu6nuoreka [JOK
' MPAKTHYECKON 1eATENLHOCTH > 2 https://m.edsoo.ru/7f41837c
YenoBeKa
BemectBa u xumnueckue bubnuorexa [JOK
1.2 peakuuun 15 1 https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopoa. [lonsitue bubnunoreka [JOK
2.1 00 okcugax 6 https://m.edsoo.ru/7f41837c
Bonopona.Ilonstue o kucinorax bubnunoreka [JOK
2.2 U COJIAIX 8 1 https://m.edso0.ru/7f41837c
Bona. PactBopsl. [Torstue 00 bubnuorexa [JOK
2.3 OCHOBaHHMSAX 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI bubmuotexa [JOK
2.4 HEOPraHWYECKUX COCAMHEHUIN 11 1 1 https://m.edso0.ru/7f41837c
Hroro no paszneny 30




Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 31eMeHToB /I. U. MenaeneeBa. CTpoeHue aToOMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuuu

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
3.1 XHUMHYECKHX dj1eMeHToB 1. 1. 7
Mengene-eBa. CtpoeHue
aToma

bu6mmoreka [JOK
https://m.edso0.ru/7f41837c

XumMmuyeckas CBA3b.
3.2 OKHUCIMTEIIHLHO- 8 1
BOCCTAaHOBUTEJIbHBIC PEAKITUU

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

15 bu6mmoreka [IOK

Hroro no pasneny https://m.edso0o.ru/7f41837c
bu6mmoreka [IOK

Pe3epBHOE Bpems 3

https://m.edso0.ru/7f41837c¢

OBILEE KOJIMYECTBO YACOB 10
TPOTPAMME 68 4




9 KIIACC

KosunyecTBo 4acoB JIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesioB M TeM (um¢pposbre)
2 NPOrpaMMbI Beero Kontpoabusie | IpakTndeckne | 00Pa3oBaTeibHbie
padoThI padoThI pecypent
Pa3nes 1. BemecTBo M XMMHYecCKHe peaKIIuu
[ToBTOpEeHue U yriayonenue 3HaHUN bubnuoreka [IOK
11 OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca 5 1 https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubnuotexa [JOK
' peakuuii 4 https://m.edsoo.ru/7f41a636
13 DNEeKTPONMTHYECKAs TUCCOLIUAIIHS. bubnuotexa [JOK
' XHMMHMYECKHUE PEAKIIUU B PACTBOPAX 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO11ast xapaKTepUCTHKa XUMUYECKHX bubnuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst 4 1 https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX
29 snementoB VIA-rpymmsl. Cepa u eé 6 bubmiorexa [IOK
COCTMHEHNUS https://m.edso0.ru/7f41a636
OO61mas xapakTeprUCTHKa XUMUYECKUX
23 sneMeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmuorexa TIOK
COCTMHCHIS https://m.edso0.ru/7f41a636




OO01mmas XxapakTepuCcTHKa XUMHUIECKUX

24 sneMenToB [VA-rpynmsl. Yriepon u 8 EH&_I;IOTe;a HO/Kf
KPEMHHI 1 MX COSIMHEHNS ttps://m.edsoo.ru/7f41a636
Wroro no pazueny 25
Pa3znen 3. MeTaJliIbl H HX COeAMHEHUA
. bubnuoreka [IOK
31 OGmue cpoticTsa MeTaIIIOB 4 https://m.edso0.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxxuelme MeTaisl 1 UX COSTUHEHUS 16 https://m.edso0.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
bu6mmoreka [IOK
4.1 BemectBa u MaTepuansl B )KM3HU YEJIOBEKa 3 https://m.eds00.ru/7f41a636
Htoro no pazneny 3
3 bubmuoreka [JOK
PesepsHOe Bpems https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







ITIOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBbie
o/ Tema ypoxa Beero Kontpoabubie | TpakTuueckne | wsyuenus o0pa3oBaTejibHbIE
paboThI padoThI pecypeel
IIpenmer xumuu. Posb xumuu B bu6mmoreka [IOK
1 JKA3HHU JejIoBeKa. Tena ¥ BemecTBa 1 https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeToIaX MO3HAHMUS B bu6mmoreka [IOK
2 XUMUHU 1 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThl B m1abopaTopuu U MPUEMBI . Bu6miorexa IIOK
oOpalleHHs ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrele BemecTBa 1 cMech. CriocoOb! 1 bu6mmorexa [IOK

pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca

[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1
OUYMCTKU MOBAPEHHOM COJIN)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [JOK

6 ATOMBI H MOTIEKYIIbI 1 https://m.edsoo.ru/ff0d2a6c
XuMHUYECKue AJI€MEHThI. 3HAKU bubmuorexa [JOK
/ (CMMBOJIBI) XUMUYECKUX IEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 [IpocThie U CIIOXKHBIC BEIIECTBA 1

https://m.edsoo.ru/ff0d2a6¢c




bubmuoreka [JOK

9 ATOMHO-MOJEKYIPHOE YiICHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumnueckas Gopmyna. BaneHTHOCTS Brbmorexa LIOK
ATOMOB XHMITYECKIX 3IeMEHTOR https://m.edsoo.ru/ff0d2eae

11 OTHOCuTENbHAs aTOMHAs Macca. bubnunoreka [JOK
OTtHOocHTeNnbHAS. MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10151 XUMHYECKOTO bubnuotexa [JOK

12 SJIEMEHTA B COEIUHECHNU https://m.edsoo.ru/ff0d350c
KonuuecTBo BemniecTBa. Moib. bubnuotexa [JOK

13 Momnspnas macca https://m.edso0.ru/ff0d5230
DU3NYECKUE U XUMUYECKUE SIBICHUS. bubnuorexa [JOK

14 XuMHU4YecKask peaKus https://m.edsoo.ru/ff0d37fa
IIpu3Haky u ycinoBus NPOTEKaAHUSA bubnuorexa [JOK

15 XUMUYECKHUX PEaKLui https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnuotexa [JOK

16 XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus konnuecTBa, Maccol

17 BEILECTBA [10 YPABHEHUSM Brbmmorexa LIOK
XHMUUECKHX PeaKIiit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHaecKux

18 peakumii (COeIMHEHNs], Pa3I0KEHNS, Brbmmorexa LIOK

3aMeleHus, oOMeHa)

https://m.edsoo.ru/ff0d3f34




M. B. JIomoHOCOB —

19 yuéHplipHImKIoneuct. O6o0meHne bubnmorexa LIOK
¥ CHCTEMATH3AIHS 3HAHMIA https://m.edsoo.ru/ff0d40c4
KonTtponsnast padora Nel mo treme bubmmorexa [IOK

20 «BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB

21 Bo3ayxa. Kucinopon — snement u bubmuorexa TIOK
npocToe BelecTBo. O30H https://m.edsoo.ru/ff0d448e
Du3nYeCcKne 1 XUMUYECKUE CBOMCTBA

22 KUCII0po/ia (Peakiui OKUCIICHHS, bubmiorexa [IOK
ropenue). [TousTHe 06 OKCHaX https://m.edsoo.ru/ff0d4614
CniocoObl noy4eHus KUCI0po/ia B

23 1ab0paTOPHH ¥ TIPOMBIIIIIIEHHOCTH. bubmiorexa [OK
TIpuMeHeHte KHCTOPO/a https://m.edsoo.ru/ff0d497a
TemoBoit 3¢ pexT xumuueckon

Y peaKkIuu, MOHSITHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
U SHJIOTEPMUYECKUX PEaKIHIX
TornuBo (HepTh, yroib U METaH).

25 3arps3HEHHE BO3/1yXa, CIOCOOKI €r0 bubmorexa TIOK
MPEIOTBPALLICHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padora Ne 3 o reme

26 «ITomydenne u cobupanue brbmiorexa [IOK

KHCJIOpOoJa, U3YUYCHHUEC €T0 CBOMCTBY

https://m.edsoo.ru/ff0d4ae2




Bonxopon — aneMeHT u mpocToe

bubmuoreka [JOK

27 BelecTBo. HaxoxneHnue B npupojae https://m.edsoo.ru/ff0d4dd0
Du3nyecKre 1 XUMAYECKUE CBOMCTBA bubnmoreka [JOK

28 Bojopoa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK

29 IonsTHe 0 KMCHOTAX H COILX https://m.edsoo.ru/ff0d50d2
Crioco0sbI MoTy4eHHs BOAOPOIa B bubnuorexa [JOK

30 nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padora Ne 4 o reme

31 «Ilonyuenue u cobupaHue BOIOPOJIA, Bubnmorexa [IOK
H3yYEHHE ero CBOHCTEY https://m.edsoo.ru/ff0d4f42
Momnspasliii 00bEM ra3oB. 3aKOH bubnuotexa [JOK

32 ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0n€ma, KoJIM4YecTBa

33 BEIECTBA ['a3a I10 €r0 U3BECTHOMY bubmuorexa TIOK
KOJMYECTBY BENIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
Brruucnenust 00b€MOB ra3oB 1o

34 YPaBHEHUIO PEaKIUH HA OCHOBE Bubnmorexa IIOK
3aKOHA 0OBEMHBIX OTHOIIEHHUH I'a30B https://m.edso0.ru/ff0d5708
Pur3nyecKue 1 XMMUYECKUE CBOMCTBA bubnmoreka [JOK

35 BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [TonsTue 06 bubnmnoreka [JOK

HHJUKaTOpax

https://m.edsoo.ru/ff0d59e2




Bopa xak pactBoputes.
HacbliieHHbIe ¥ HeHAChIILEHHbIE

bu6mmoreka [IOK

37 pactBopbI. MaccoBast 107151 BeLIeCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
«IIpuroroBiieHHE PaCTBOPOB C Butmoreka [IOK

38 ONpe/IENEHHOH MACCOBOH AoNei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
KonTponpHas padora Ne2 1o Teme bubnuotexa [JOK

39 «Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiacCuUKaIs, bu6mmoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX 1 bubnmorexa IIOK
aM(OTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
OcHoBaHUs: COCTaB, KJIacCCU(PUKAIIHS, bubnuotexa [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tomydyenue 1 XuMHYECKHE CBOMCTBA bubnmnoreka [JOK

43 OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxarmus, bubnmoreka [JOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TomydyeHnue 1 XuMHYECKHE CBOMCTBA bubnmnoreka [JOK

KHUCJIOT

https://m.edsoo.ru/ffOdfee2




Conu (cpeanue): HOMEHKIATypa,

bu6mmoreka [IOK

46 CIIOCOOBI IOJYyYEHUS, XUMUYECKHE
CBOICTBA https://m.edso0.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
IKCIIEPUMEHTATBHBIX 33124 TI0 TEME Bu6mnoreka [JOK
COCTUHEHUIN)
['eHeTnyeckas CBSI3b MEXAY KlaccaMu

48 HEOPraHUYECKMX COEANHEHUMN Brbmmorexa LIOK

https://m.edsoo.ru/00ad9a50

O000I11IeHNE U CUCTEMATU3AIUS bu6mmoreka [IOK

49 3HAHHUI https://m.edsoo.ru/00ad9cb?2
Konrtponsnas padora Ne3 o teme

50 "OCHOBHBIE KJIACCHI HEOPIaHUYECKHUX brbsmorexa LIOK
COeIMHEeHHI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIACCH(PUKAIIUU

51 XUMHUYECKHX 2JIeMeHTOB. [loHATHE O Bubsmoreka [OK
IPYIINaX CXOTHBIX YIEMEHTOB https://m.edsoo.ru/00ad9ffa
[lepronnueckuii 3aKOH U

- [Teproauyieckas cucteMa XUMHYECKUX Bu6mnoreka [JOK
dnementos JI. M. Meneneesa https://m.edsoo.ru/00ada52c

bubmuoreka [JOK
53 [Tepropl, TPYIIITEI, TOATPYIIIBI

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




Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

54 anep. N3oTomsl https://m.edso0.ru/00ada342
CTpoeHue IEKTPOHHBIX 000JI0YECK

55 aToMOB J1eMeHTOB [leprouueckoii Brbmorexa [IOK
cucremst JI. V. Menneneesa https://m.edsoo.ru/00ada6bc
XapakTeprucTuKa XMMHYECKOTO

- 3JIEMEHTA IO €ro MOJIOKEHHUIO B Bubsnuorexa LIOK
Hepuonmyeckoit cucreme J. U. https://m.edsoo.ru/00adag24
Menneneena
3unauenue [lepuonnyeckoro 3aKkoHa

&7 JUTSL pa3BUTHS HAYKU U TIPAKTUKH. []. Bu6nnorexa LIOK
N. MenpneneeB — yu€Hbli, IeAaror u https://m.edsoo.ru/00ada96e
rpakIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK

58 XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8

9 bu6nmoreka [JOK

5 Monnas XuMiiecKas CBish https://m.edsoo.ru/00adac34
KoBaseHTHas nossspHas XUMU4ecKas bubnuoreka [IOK

60 CBA3b https://m.edsoo.ru/00adaab8
KoBanentnast HenossspHas bubmuoreka [IOK

61 XUMHUYECKasl CBA3b https://m.edsoo.ru/00adaab9

62 bubnmoreka [JOK
CIeIIeHE OKHCIICHHA https://m.edso0o.ru/00adae28

63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnmoreka [JOK

peaxiuu

https://m.edso0.ru/00adb076




bubmuoreka [JOK

64 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
KonTtponsnast padora Ne4 o reme
65 «Ctpoenue aroma. XuMudecKas 1 1 Bubmorexa IIOK
CBI3BY https://m.edsoo.ru/00adb486
PesepBHeiit ypok. O600ICHHE U bubmuorexa [JOK
66 cucTeMaTH3aIus 3HaHui 1 https://m.edsoo.ru/00adb33c
Pesepsublit ypok. O60011ieHMEe 1 bubnnorexa [HOK
67 cucTeMaTu3alus 3HaHui 1 https://m.edsoo.ru/00ad9cb2
PesepBusiit ypok. O60011eHNE U bu6mmoreka [IOK
68 cUCTeMaTH3alus 3HaHUH 1 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10
TIPOTPAMME 68 4 4
9 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Jara uugponbie
H/ﬂ TeMa yPOKa Bcero KOHTpOJIbeIe HpaKTﬂquKﬂe H3yquHﬂ 06pa30BaTeﬂbele
padoThI padoThI pecypcebl
Ilepnonnueckuit 3aK0H.

. [Tepronnyeckas cucrema 1 Bu6mmoreka [JOK
XUMUYECKHX d71eMenToB J1. M. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMUYECKHX JIIEMEHTOB 1 Brbmiorexa [IOK

TIEPBBIX TPEX MTEPUOIOB

https://m.edsoo.ru/00adb6b6




Knaccudukanus 1 HOMEHKIATypa

bubmuoreka [JOK

3 HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunel xumMuueckoii CBSI3U U THIIBI bubmuorexa [JOK

4 KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padora Nel o teme
«IloBTOpenue u yriay0iaeHue 3SHAaHUN

5 OCHOBHBIX pa3zesioB Kypca 8
KJ1acca
Knaccudukanus XuMuaeckux bu6mmoreka [IOK

6 peaKIuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHYECKOM

7 peakiuu. TToHATHE O TOMOT€HHBIX U bubsmorexa LHOK
TeTePOTEHHBIX PEaKIIX https://m.edsoo.ru/00adbe9a
[ToHsTHE O XUMHUYECKOM bu6mmoreka [JOK

8 paBHOBecuU. DAKTOPBI, BIMAIOIINE https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XMMHUUYECKON PEaKLIUH
1 TI0JI0KEHUE XUMHUUIECKOTO
paBHOBeECHS
OKHUCIUTEIbHOBOCCTAHOBUTEIIHLHBIE bubmuoreka [JOK

9 peakiuu https://m.edsoo.ru/00adcade
Teopus 2AEKTPOIUTUYECKON

10 muccoranuu. CHIIbHBIE U ClTa0ble but6mmoreka [IOK
DIIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

. bubmuoreka [JOK
11 HoHHbIE ypaBHEHUS peak Ui

https://m.edsoo.ru/00add448




XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE IIPEACTABICHUI

bubmuorexa [JOK

12 .
00 3JIEKTPOIUTHICCKOM https://m.edso00.ru/00add5d8
JIACCOLIMAIAN
XHUMHUYECKHE CBOICTBA COJICH B

13 CBETe MpeJICTaBIeHHI 00 brbmorexa LIOK
EKTPOIHTHIECKOH JHCCOMHAIIIT https://m.edsoo.ru/00add8b2

. bubnuoreka [IOK

14 IlonaTre o ruppomise conei https://m.edsoo.ru/00add9d4
O000I11IeHNE U CUCTEMATU3AIUS bu6mmoreka [IOK

15 3HAHHI https://m.edsoo.ru/00addd12
[TpakTuueckas paborta No 1.

16 «Pelenne SKCrepUMEHTATBLHBIX brbmiorexa [IOK
337189y https://m.edsoo.ru/00addbfa
Konrtponsnas padora Ne2 o treme

17 «INEKTPOIUTUYECKAS Bu6smorexa LIOK
aucconuanus. XuMHYECKUE https://m.edsoo.ru/00addecO
pEeaKIu B PaCTBOPAX»
OO01mas xapakTepuCcTHKa TaJIOT€HOB.

18 XuMudecKkre CBOHCTBA Ha IpHIMepe brbmiorexa [IOK
xj0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CoJisiHast KUCIOTA,

19 XUMHYECKHUE CBOMCTBA, MOJYYCHUE, bubmuorexa LIOK

IIPUMEHEHHE

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




[IpakTuueckas padora Ne 2 o reme

bubmuoreka [JOK

20 «TonyyeHue COJTHON KUCIIOTHI,

H3yqeHHE & CBOHCTBY https://m.edsoo.ru/00ade348
Brruucnenus no ypaBHEHUSIM

21 XUMUYECKUX PEaKuid, eCIM OJUH U3 bubmorexa TIOK
PEAreHTOB JIaH B H3GHITKe https://m.edsoo.ru/00ade488
OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnnoreka [JOK

22 VIA-rpymibl https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOU(DUKAITUN CEPBHI.

23 Haxoxnaenue cepsl u e€ Bu6mmoreka [JOK
COCAMHCHUH B IPUPOJC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPhI
CepoBoaopoj1, CTpOEHHUE,

24 (pu3HUECKHE U XMMUYECKUE brbmorera [IOK
CBOMHCTRA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHas KMCIIOTA,

o5 buznyecKkrue 1 XUMUIECKHE Bubnmorexa [IOK
CBOFCTBA, IPUMEHEHHe https://m.edso0.ru/00adea28
XUMUYECKUE PEAKIINH, JIeKaIIUE B

26 OCHOBE MPOMBIIIIEHHOTO CIToco0a Bu6snmorexa LIOK

MOJTYYEHHS] CEPHON KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHNE

https://m.edsoo.ru/00adec8a

OKpPY’KaloIllel cpebl
COEIMHEHUSIMU CEPbI




Briuncienne MaccoBOM 10U

bubmuoreka [JOK

27 BBIXOJA IPOIYKTA PEAKLIHHU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VA-rpynmnsl. A30T,

28 pacrpocTpaHeHHE B TPUPOIE, bu6mmorexa IIOK
(DM3HUECKHE U XMMHYECKHE https://m.edsoo.ru/00adeea6
CBOICTBA
AMMHaK, ero Gpu3nvIecKue u

29 XHMHYECKUE CBOWCTBA, IIOJYYEHUE bubmiorexa [IOK
U IPUMEHEHHE https://m.eds00.ru/00adf004
[TpakTrueckast pabota Ne 3 o Teme

30 «ITonmyyeHne aMMHaKa, H3y4eHHe bub6mmoreka IIOK
€r0 CBOMCTE» https://m.edso00.ru/00adf180
A3oTHas KucioTa, e€ husndeckue u bu6mmoreka [JOK

31 XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 yno6penuii. Xumuueckoe bub6nmnorexa IIOK
3arps3HEHHE OKPYKAIONIEH CPEIbl https://m.edsoo.ru/00adf518
COETMHEHUSIMU a30Ta
®dochop. Okcun dhocdopa (V) u

33 dochopuas kucnora, pUINIECKHE U bu6miorexa [IOK
XHMIYECKHE CBOICTBA, TOTydeHN e https://m.edso00.ru/00adf68a

" Hcnonws3oBanue dpocdaros B bubanorexka [JOK

Kau€CTBC MHUHCPAJIBHBIX

https://m.edsoo.ru/00adfc20




yno0peHuil. 3arpsi3HeHne
IPUPOIHON cpeabl hocharamu

Yraepon, pacipoCcTpaHEHHUE B

35 npupoze, pu3nIecKue u Bubnmorexa IIOK
XHMHUECKHE CBOHCTRA https://m.edsoo.ru/00adfd9c
Oxcuapl yriaepoaa, ux pusnueckue
U XMMHYECKHE CBOMCTBA.

36 DKOJIOrHYeCKHe MPOOIIEMBI, bu6mmorexa IIOK
CBSI3aHHbIE ¢ OKCHIOM YIUIEpOJia https://m.edsoo.ru/00adfebe
(IV)

. bubnnoreka [JOK

37 VYroabpHas KucioTa v €€ coau https://m.eds00.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme

38 "ITosrydeHne yrieKucioro rasa. Bu6mmoreka [JOK
KagecTsennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-1OoH"
[TepBoHayabHBIE TOHATHUS 00

39 OpPraHUYECKUX BENIECTBAX KAK O bubmuorexa LIOK
COSIMHEHNSX YIIEPO/a https://m.edsoo.ru/00ae054e

40 . bubmuorexa [JOK
Kpemnmii i ero coeunenus https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5.

" Pemienune sxcriepuMeHTaTbHBIX Bu6morexa IIOK

3aJ1a4 110 TeMe «BakHenmume
HEMETAJJIbI U UX COENUHEHU

https://m.edsoo.ru/00ae0bf2




Kontponsnast padora Ne3 o treme

42 «BakHeiime HeMeTasIbl U HX Bubmorexa IIOK
COCTHHEHUS» https://m.edso0.ru/00ae0e18
OO61mas xapakTepucTHKa
XUMHUYECKHUX AJIEMEHTOB —

13 MeTauioB. MeTramiueckas CBs3b U BubmoTexa [IOK
MeTaJUIMuecKasi KpucTauinuecKas https://m.eds00.ru/00ae103e
pemérka. Pu3nMvecKre CBOMCTBa
METaJUIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.

44 DIEKTPOXUMHYECKHIN PSII bubmorexa [IOK
HANpSKEHUH METAIOB https://m.edso0.ru/00ae1156
O611me cnocoObl MOTyYEHHS
MetasuioB. CruiaBel. Beruucnenus

45 10 YPaBHEHUSAM XUMUYECKUX Bubmmorexa [IOK
PEAKIIHiA, €CITH OHH U3 PEarcHTOB https://m.eds00.ru/00ae1156
COJIEPKUT IPUMECH

16 o bu6mmorexa [IOK

OHATHE O KOPpO3HH METAILIOB https://m.edsoo.ru/00ae1278

47 bu6mmorexa [IOK
IHenoumere MeTanb! https://m.edso00.ru/00ae14b2
OKCHUIBI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK

48 Kanus https://m.edso0o.ru/00ae14b2

19 [I{erouHO3EMENBHBIE METAILIBI — bubanorexka [JOK

KaJIbIIMA U Mardui

https://m.edso0.ru/00ael15e8




bubmuoreka [JOK

50 BasHeH1ne coeIMHeHNA KalbLiis https://m.edsoo.ru/00ael5e8
O0001IeHNE U CHCTEMATH3AIUS

o1 3HAHUMN
JKécTrkocTh BOJIBI U CLIOCOOBI €€ bubnmoreka [JOK

52 YCTPaHEHHUs https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme

53 "YKECTKOCTB BOJIBI M METOJIBI €€ brbmorexa [IOK
ycTpaneHns" https://m.edsoo.ru/00aelae8

54 . bu6mmoreka [IOK
ATIOMHHHH https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMCTBA OKCUIA U bubnuorexa [JOK

55 TUJPOKCHIA https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK

56 Keneso https://m.edsoo.ru/00ae1d86
OKcHIbl, THIAPOKCUIBI U COJIH bu6mmorexa [IOK

57 xenesa (II) u xenesa (11I) https://m.eds00.ru/00ae35e6
O0001IeHNE U CHCTEMATH3AIIUS

58 3HAaHUH
[IpakTuueckas padora Ne 7.

59 PeHIeHI/Ie 3KCHepI/IMeHTa.]'H)HBIX BI/I6J'II/IOTeKa HOK

3aja4 mo teMe «BaxkHeimume
METAJIJIBI U UX COCAUHCHUA))

https://m.edso0.ru/00ae3de8




Borurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CJIU OJIUH U3
pPEareHToB J1aH B U30BITKE WU

60 bubmuoreka [JOK
COAEPIKUT NPUMECH. BbIuCIeHNs https://m.eds00.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa TIPOIYKTA
peaxkuuu
O0o001IeHEe U CHCTeMAaTH3 AN

61 3HAHUMI
KonTtponpHast padora Ne4 o teme

62 «Baxnenmue MeTauIbl U UX
COCITUHEHUS
BemectBa u maTepuansl B bu6mmorexa [IOK

63 MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XHMHYECKOE 3arpsi3HeHUe bubnnorexka [JOK

64 OKPY’KaroIleH cpebl https://m.edsoo.ru/00ae4270
Posie xumum B pemieHnn bubnmnoreka [JOK

65 HKOJIOTMYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
PesepBHrlit ypok. O6001ICHHE U bubnmnoreka [JOK

66 cHUcTeMaTu3alus 3HaHUI https://m.edso0.ru/00ae0d0a
PesepBHrlit ypok. O6001IeHHE U bubnmoreka [JOK

67 crucTemMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c

63 PesepBHrlit ypok. O600IICHHE U bubnmoreka [JOK

cHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/00ad9cbh2




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI JJIAA YYHEHUKA

» Xumus, 8 knacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnaakor C.A.,
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» Xumus, 9 knacc/ I'abpuensn O.C., OctpoymoB U.T"., Cnaakos C.A.,
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