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MNOACHUTEJBHAA 3AIINCKA

[IporpammMa 1m0 XMMHM Ha YpPOBHE OCHOBHOTO oOmero o0pa3oBaHuUs
COCTaBliecHa Ha OCHOBe TpeOOBaHMI K pe3yJbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTenbHON MPOTPaMMbl OCHOBHOTO OOIIETO 00pa3oBaHus, MPEIACTaBICHHBIX
B ®I'OC OO0OO, a Takxe Ha OCHOBe (QeaepanbHOil pabodeil MpPOrpaMMbl
BOCTIUTAHUS U C YUYETOM KOHIEMIIMM MPEnoaBaHusl Y4eOHOT0 IpeaMera «XUuMUs»
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoit denepanum.
[Iporpamma 1o XuUMHUU JaeT TpPEICTaBICHHE O MeNsAX, OOmed cTpaTeruu
OoOyueHHs, BOCIHUTAHUS U Pa3BUTHUA OOYYAIOIIMUXCA CPEACTBAMH Y4EOHOIO
npeaMera, YCTaHABIIMBAET o0s3aTeabHOe PEeIMETHOE COJIEpKAHUE,
NpelyCcMaTPUBAET paclpelieieHue €ero Mo KjaccaM M CTPYKTYpPUPOBAHHUE IO
pazneliaM M TeMaM MpPOrpaMMbl MO XHMHUHU, OINPEAETACT KOJUYECTBEHHBIE WU
KaueCTBEHHbIEC XapaKTEePUCTUKU COJICpIKaHMUS, PEKOMEHAYEMYIO
MOC/IEIOBATEILHOCTh ~ M3YYCHUS XUMHUU C  Y4CTOM  MEXIPEAMETHBIX |
BHYTPHUIPEIMETHBIX  CBf3€H, JIOTUKM  y4eOHOro  mporecca,  BO3PACTHBIX
0CcOOCHHOCTEM  00ydYarommuxcs, OINpeAeNsieT BO3MOXHOCTH  HpeaMeTa Ul
peanuzalnyu TpeOOBaHMHA K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTesbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3yJbTaTaM OOyueHHUs XMMHH Ha YPOBHE IieJed M3y4eHUs ImpeaMera U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIbHOW JEATEIBHOCTH OOYYaIOIErocs IO OCBOCHHIO
y4eOHOTr 0 COoIepIKaHNUS.
3HaHWE XMMHH CIY)XUT OCHOBOW i (OpMHpPOBaHUS  MHUPOBO33PEHUA
o0yuyaromerocs, €ro MpeACTaBICHUA O MaTepUaTbHOM EIUHCTBE MHpPA, BAKHYIO
poJb WrparT (QopMHUpyeMble XUMHUEH NpPENCTaBICHUS O B3aUMOIMPEBPALICHUIX
PHEPruM M 00 DBOJIONMH BEIIECTB B MPUPOJE, O MyTAX PEIICHUS TI00aTbHBIX
npo0jeM YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, JHEPreTUYCCKOM,
MUIIEBON U YKOJIOTHUECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPaHECHHUS.
N3yueHune xumuu:

CIOCOOCTBYET  peaju3aldd  BO3MOXXKHOCTEH  JUIi  CaMOpa3BUTHUA |
dbopMuUpOBaHUS KYJIbTYpPHI JHYHOCTH, €¢ 001Iel 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHHNE MBIIIJIECHUAS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarouiuxcsi, HaBBIKOB HX CaMOCTOSITEIbHOW  y4yeOHOW  J1eATEeNbHOCTH,
HKCIIEPUMEHTANIbHBIX U MCCIENOBATEIbCKUX YMEHUN, HEOOXOAMMBIX Kak B
MOBCETHEBHOMN KXU3HU, TaK U B MPO(ECCHOHATHHON NeATEIHHOCTH,
3HAKOMHUT €O CHEeHU(PUKON HAYYHOrO MBILNUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsA/Ia HA €AMHCTBO MPUPOJIBI M YETIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanioM B (OPMUPOBAHUU ECTECTBEHHO--HAYYHON TI'PaMOTHOCTH OOYyYarolUXCH;



CrocoOCTBYeT (QOPMHUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJAJ B SKOJOTHUECKOE
o0pa3zoBaHue 00y4arOIINXCS.

JlanHple HampaBieHUsT B OOYYEHMM XUMHUHU O00€CHEYUBAIOTCH crneuuduKoi
colepkaHus  y4eOHOro  mpeaMera, KOTOPBIM  SBJISETCS  MEJaroruyecku
alalTUPOBAHHBIM OTpakeHHeM 0a30BOM HayKH XMMHH Ha ONpPEACIICHHOM 3Tale ee
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHUs OPHEHTUPOBAH Ha
OCBOCHHME OOYYAIOUIUMHUCA CHUCTEMBbI TEPBOHAYAJIBbHBIX MOHATUA XUMHH, OCHOB
HEOPraHWYECKOW XUMHUHM U HEKOTOPHIX OTACIbHBIX 3HAYUMBIX TOHSATHUH
OPraHUYECKON XUMUH.

CtpykTypa cojepxkaHus TporpaMMmbl MO XUMHU copMHUpOBaAaHA Ha OCHOBE
CHUCTEMHOr0 mojaxojaa kK e¢ u3ydeHuto. CoaepikaHHUE CKIAABIBACTCS U3 CHUCTEMBI
TOHATHH 0 XUMHUYECKOM DJIEMEHTE M BEUIECTBE U CHUCTEMbI TIOHITUH O XUMHUYECKOH
peaknuu. OO0e d3TH CHCTEMBl CTPYKTYPHO OPraHM30BaHbBl 10 MPUHIUIY
MOCJIeIOBATEILHOTO Pa3BUTHUsS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
pPa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoauueckoro 3akoHa J[. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMUH; —
YUEHHUS O CTPOCHUU aTOMa U XUMUYECKOM CBS3U;

- NpeACTaBlICHUH 00 DSIEKTPOJUTUYECKON JHUCCOIMAIMK BEIIEeCTB B
pacTBopax.

TeopeTnueckue 3HaHMS PAcCMaTpPUBAIOTCA HA OCHOBE OMIIMPUYECKH
MOJYYEHHBIX U OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCS MOCJEIOBATENHHO OT OJHOTO
YPOBHS K JApPYyromy, BBIMONHAS (QYHKIMH OOBSICHEHUS H MPOTHO3UPOBAHUSA
CBOICTB, CTPOEHUS M BO3MOKHOCTEW MPAKTUUYECKOIO MPUMEHEHUS M MOJYYEHHUS
U3Yy4aeMbIX BEIIECTB.

OcBoeHue NporpaMMbl  TI0 XHMHU  CHOCOOCTBYeT  (hOpMUpPOBAHUIO
NPEACTABICHUS O XMMUYECKON COCTABISAIOLICH Hay4YHOU KapTHHBI MHUpA B JIOTHUKE
€€ CHCTEeMHOW NPHUPOABI, LEHHOCTHOTO OTHOLIEHHWA K HAy4YHOMY 3HAHUIO WU
METO/aM TO3HaHUA B Hayke. M3ydeHHWe XUMHUU MPOUCXOAUT C MPHUBJICUYCHHEM
3HaHUW U3 paHee HU3YYCHHBIX YyUeOHBIX mpeaMeToB: «OKpyXKaromuii MHUP»,
«buonorus. 5—7 knaccel» u «Pusnka. / Kiace».

[Tpu U3YYEHUU XUMHUHM TPOUCXOAUT (OPMUPOBAHHE 3HAHUH OCHOB
XUMHUYECKONW HAayKH Kak O0JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
JESTEIbHOCTH YeJNOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYpBHI.
3agada y4eOHOrO0 TpeaMeTa COCTOMUT B (OPMHUPOBAHWUU CUCTEMBI XHUMHYECKHX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECKUX IMOJOKEHHUH,
JIOCTYMHBIX 0000IIEHUH MHUPOBO33PEHUYECKOTO0 XapakTepa, s3blka HayKu, B



npuoOmeHNH K HAay4dyHBIM METOJaM IMO3HAHHWS TPH H3YYCHHU BEIIECTB U
XAMUYECKUX pEeakiuii, B (OPMUPOBAHUHM W PA3BUTUH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHHUH B Yy4eOHO-TIO3HABATEIBHOW H  y4eOHO-HCCIENOBATEIBCKOM
NEATeIbHOCTH, OCBOGHHWU MpaBHI 0€30MacHOro oOpamieHus C BEIIeCTBAMH B
MMOBCEIHEBHOW KU3HU.

[Tpu u3ydyeHHH XMMUU HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs Ba)XHOE
3HAYeHHE MpUoOpeNn Takue e, Kak:

- GopMupoBaHHE WHTENIEKTYalbHO pA3BUTON JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOATEIHHOMY MPHHATHIO PEIICHUH,
CTIOCOOHOM aanTUPOBATHCSA K OBICTPO MEHSIOMIUMCS YCIOBUSIM JKU3HU;

- HANpaBJICHHOCTh  OOy4YeHHs Ha  CHCTEMAaTHYeCKoe TMPHOOIIeHuE
00yJaromuxcst K CaMOCTOATEIbHOW IO3HABATENbHOW JEATENBHOCTH, HAyYHBIM
METOlaM TO3HaHUs, (OPMHUPYIOMIMM MOTHBAIMI0 M DPa3BUTHE CIIOCOOHOCTEH K
XUMUH,;

— o0ecrnevyeHre YyCIOBUM, CHOCOOCTBYIOMIMX MPUOOPETEHUIO O00YyYarOUUMUCS
ONbITa Pa3HOOOpPA3HOW JEATENHHOCTH, MO3HAHWS M CAMOIO3HAHHSA, KIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), HUMEIOIIUX YHUBEPCAIbHOC 3HAYCHHUE s
Pa3JIMYHBIX BUIOB JICATEIbHOCTH;

- ¢opmupoBanue o0meld (GYHKIMOHATBPHOH © €CTECTBEHHO-HAYIHOU
rPaMOTHOCTH, B TOM YHCI€ YMEHUH OOBSICHATH W OIICHWBATH SBICHUS
OKpY’KaIOIIero MUpA, WCIOJB3YyS 3HAHUS W ONBIT, MOJYYCHHBIE MPH H3yUYECHUU
XUMUHU, TPUMEHATh WX TPU pPEIIeHUH MpodlieM B TIOBCEAHEBHOW KU3HH U
TPYIOBOM JEATEIHLHOCTH;

- GopMupoBaHHe Yy OOYYarOIIUXCS T'YMaHHUCTHYECKUX  OTHOUICHHI,
NOHUMAaHMS IEHHOCTH XUMHWUYECKUX 3HAHWW IS BBIPAOOTKH JKOJOTHYECKH
IeJ1IeCO00pa3HOTO TIOBEACHHWS B OBITY W TPYJOBOH JEATEIHHOCTH B IIEISAX
COXpaHCHHS CBOETO 3[JOPOBBS M OKPYXKAIOIICH MPUPOTHON CPEIIbI,

— pa3BUTHE MOTHBAIMM K OOy4YEHHIO, CIHOCOOHOCTEH K CAMOKOHTPOJIO W
CAMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUENIOBEYECKUX  IEHHOCTE,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIS U HANpaBIEHHOCTH JalbHEHIIETo
oOydeHHUS.

OOmiee 4uCIO 4YacoB, OTBEACHHBIX [UId M3Y4YeHHMS XUMHUU Ha YpOBHE
OCHOBHOTO 001eT0 00pa3zoBanus, coctaiser 136 vacos: B 8 kiacce — 68 wacoB (2
yaca B Hejemo), B 9 kmacce — 68 wuacoB (2 wdaca B HEIEIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIE XUMHYECKHE OHATHS

[Ipenmer xumuu. Ponb XUMHUUM B KU3HU 4YEIOBEKA. XHMMHUA B CUCTEME HaykK. Tena
u BemecTBa. Du3NueCcKHE€ CBOMCTBAa  BEHIECTB. ATperarHoe COCTOSIHUE
BemiecTB. [loHsATHE O MeTOgax MO3HAHUS B XUMHUU. UHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYyNbl. XHUMHUYECKUE 3IeMEHThl. CHMBOJBI XHUMHUYECKUX
31eMEeHTOB. [IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.
Xumuueckass  ¢gopmyna. BaleHTHOCTP aTOMOB  XMMHUYECKHX  DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENIbHAs aTOMHas — macca.
OTHocuTeNbHAs MOJEKYJsipHas macca. MaccoBasi J0Ji1 XUMHUYECKOTO 3JIEMEHTA B
COCTUHEHHUH.

KonuuectBo BemectBa. Moabs. Monspaas Macca. B3auMocBsA3b KOJIHUYECTBA,
MacChl W 4YHCJIAa CTPYKTYpHBIX €IWHUI[ BemecTBa. Pacueértel mo dopMmynam
XUMUYECKUX COCIUHECHUH.

Ou3znueckue U XUMHUYECKUE SBICHHS. XUMHUECKas peakiusd U €¢ MPU3HAKU.
3aKOH COXpaHEHHUsI Macchl BelIeCTB. XuUMu4yeckue ypaBHeHus. Kmaccudukarus
XUMHUYECKUX PeaKiuil (COeTMHEHNs, pa3ioKEHUs, 3aMeIIeHHUs, 0OMeHa).
Xumuueckuil IKCnepumenm:

3HaKOMCTBO C XHUMHUYECKOH TMOCyno#, mpaBuiaMu paboThl B JabopaTopuu u
npuéMaMu oOpalieHuss ¢ JabopaTopHbIM 000pYyAOBaHUEM, M3yYEHHE M OMHCAHUE
bu3nuecKuX CBOWCTB 00pa3lOB HEOPTaHMYECKHUX BEIIECTB, HAOJIIOICHHE
¢Gusuyeckux (MIaBiIeHHWEe BOCKA, TasHUE JbJa, PACTHPAHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCANUS BOJbI) M XUMHYCCKMX (TOpEeHHE CBEYH, MPOKATMBAHHE
MEHON TPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCIOTON) sSBJIICHUH, HAOMIOACHUE U
ONHCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKMX peakuuil (pa3iokeHue caxapa,
B3aMMOJICHICTBUE CEPHON KHUCIOTHI C XJIOpHUAOM Oapus, pa3ioKeHUE THUAPOKCUIA
menu (Il) mpu HarpeBanum, B3amMojeiicTBre xemne3a ¢ pactBopom coiu meau (I1),
U3yUeHHE CTOCOOO0B pa3/iesieHHus CMECEil: ¢ MOMOIIbI0 MarHuta, (UIbTPOBAHUE,
BHIMIAPUBAHKE, TUCTHIULAINUS, XpoMaTorpadus, mpoBeJeHUE OYUCTKU TOBAapEHHOM
coiu, HaOJNIOJAEHUWE W  ONHCAHWE  PEe3yJIbTaTOB  MPOBEJCHUSA  OIbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHWS MACChl, CO3JaHHE MOJEJIECH MOJIEKYI
(mrapocTepIKHEBBIX).

Baxkueiimue npeacTaBuTe M HEOPraHNYeCKUX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Boznyxa. Kucimopog — 31eMEHT U MPOCTOE
BelecTBo. HaxoxaeHue kuciopona B mnpupoje, (GuU3MUECKHE U XHUMUYECKHUE
cBorictBa (peakumuu topenus). Oxcunbl. Ilpumenenue kuciaopoma. CrocoObl



MOJIy4CHHUS] KHUCJIOpoAa B Ja0OpaTopuu U TOPOMBINUIEHHOCTH. KpyroBopor
Kucinopoja B npupoje. O30H — aJIoTponHast MOJAUPUKALIMS KUCIOPO/Ia.

TennoBoii 3p@PeKT XUMUYECKOH peakIud, TEPMOXUMUYECKUE YpaBHEHHS, IK30-
U SHIOTEPMHUUYECKHE pPEAKUHH. TOIMIMBO: yrojib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJICHUE MapHUKOBOTO A PeKTa, pa3pylieHre 030HOBOTO CIIOA.

Bomopon — oamemeHT u mpocTtoe BemecTtBo. Haxoxkaenue Bomopoxa B
npupojse, (Qusmueckue W XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosiyueHus. Kuciorsl u conu.

Mouspubiit 06beM ra3oB. PacyeTsl Mo XUMUYECKUM ypaBHEHUsIM. Duznueckue
CBOMCTBA BoAbl. Boma kak pactBoputenb. PacTBOpBI.
HacblllleHHBIE M HEHACHIIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BELIECTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOJbl. OCHOBaHMUS.
Ponb pacTBOpOB B mpHUpOJE€ U B KU3HU ueyoBeka. KpyroBopoT BOJBI B IPUPO/IE.
3arpsi3HEeHHE TPUPOIHBIX BOJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.
Knaccudukanuss Heopranmueckux coeaumHeHund. Oxcunpl. Kmaccudukarus
OKCHIIOB.  cojicoOpasyromue  (OCHOBHBIC,  KHCJIOTHBIC, aMdoTepHble) U
HecoseoOpasytomue. Homenkiarypa okcugoB. @Du3ndeckue W XUMUYECKUE
cBOMcCTBa OKCcHIOB. [TonyueHue okCumoB.

OcnoBanus. Knaccudukanus  OCHOBaHMIA:  MIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHkimatypa ocHoBaHui. Dusnueckne U XUMHUYECKHE CBOMCTBA
ocHOBaHuU. [lonydyeHne ocCHOBaHUI.

Kucnorel. Knaccudukamus xkucinor. Homenknarypa kucnor. Pusndeckue WU
XUMUYECKue cBOMCTBa KuUCIOT. Psan aktuBHoctw MetasmoB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Homenknatypa coiseil. @uznueckne U XUMUYECKHE CBOWCTBA COJICH.
[Tony4yeHnue conen.

['eneTnueckas cBA3b MEXIY KJIACCaMH HEOPTraHUYECKUX COEAMHEHUM.

Xumuyeckuil IKCnepumenm:

KaueCTBEHHOE OIpPEIECICHUE COJACPKAHMS KHUCIOpPOAa B BO3JYXE, IIOJYYEHHE,
coOupanue, pacro3HaBaHUE W W3yYEHHE CBOWCTB KHUCIOpPOAa, HAOIIOACHHUE
B3aUMOJCHUCTBUAA BELIECTB C KHCIOPOJAOM M YCJIOBUS BO3HHMKHOBEHHS W
npeKpalieHuss ropeHus (MoXxapa), O3HaKOMJICHHE C oOpa3laMu OKCHIOB U
ONMCAaHWE WX CBOWCTB, TMOJNy4YeHHE, COOWpaHHWE, pPACIO3HABAHHE W H3y4YCHUE
CBOMCTB Boaopoja (ropenue), B3amMojcicTBUe Bogopoaa ¢ okcuaom meau (I1)
(BO3MOXXKHO HUCIOJh30BAHKE BHACOMATCPUAIOB), HAOIIOJCHHE OOpa3I[OB BENIECTB
KOMM4YecTBOM 1 MOnb, HCCIENOBaHME OCOOEHHOCTEW pPAaCTBOPEHHS BEIIECTB C
pa3NM4YHON pacTBOPUMOCTBIO, TPUTOTOBIEHHE PACTBOPOB C  OMPEACICHHOU
MaccoBOM J0Jie pacCTBOPCHHOTO BEIECTBA, B3aMMOJEMCTBHE BOJABI C MeTaljaMu
(HatpueM ®  KambiueM) (BO3MOXHO  WCIIOJIb30BAHWUE  BHICOMATCPHANIOB),



UCCIIeIOBaHME OOpa3llOB HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
HA0JII0ICHUE U3MEHEHHUsI OKPACKM MHIUKATOPOB B PacTBOpaX KHUCIOT U IIEJTOYEH,
u3ydeHue B3aumojeicTBus okcuga Meau (1) ¢ pacTBopoM cepHO#l KHCIIOTHI,
KHCJIOT C METa/ulaMHd, pPEeakUui HEeUTpaJu3aluy, I[OJy4eHUE HEPaCTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOIO MeETajjia JAPYrMM U3 pacTBOpa COJHU, PEUICHUE
HSKCIEPUMEHTAIBHBIX 3aJad N0 TeMme «BaxHeWlne KIacChl HEOPraHUYEeCKUX
COETMHCHU».

ITepnoaunyeckuii 3akoH u Ilepuoamuyeckass cucremMa XHUMHYECKHUX
yiemenToB JI. WU. MenaeneeBa. CtpoeHue aToMoB. XHMHYECKas CBS3b.
OKHCANTETBbHO-BOCCTAHOBHUTEIbHBIE PEAKIUHT

[lepBbie TOMBITKM KIAaCCUDUKAUM XUMHUYECKUX djieMeHTOB. [loHsTHe o0
IpyInax CXOAHBIX OJJIEMEHTOB (IIENIOYHBIC M INEIOYHO3EMEIbHBIC METAJIbI,
rajoreHbl, HHEPTHBIC Ta3bl). DIEMEHTbI, KOTOPbIe 00pa3yroT aM(pOTEPHBIE OKCHIbI
Y TUPOKCHU/IBI.

[lepuonnueckuii 3akoH. [lepruonnyeckas cucteMa XMMHYECKUX dJieMeHTOB [[. .
Menneneena. Koporkonepuonnas u  aIuHHONEpUoAHAs  (opmel
[lepuonnueckon cuctembl xumuueckux snemeHtoB J[. . MenneneeBa. Ilepuoasl
u rpynnbl. DU3MYECKUN CMBICI MOPAJAKOBOIO HOMEpa, HOMEPOB MNEpUOJA U
TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocTtaB aToMHBIX saaep. M3otombl. DnekTpoHbl. CTpoeHHE
ANEKTPOHHBIX  000JI0YeK aToMoB  mepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepuonnueckon cucrembr JI. M. MeHnneneeBa. XapakTepucTuka XHUMHUYECKOTO
3JIEMEHTA 10 €ro noyiokeHuto B [lepuonnueckon cucreme [. . Menneneena.
3aKOHOMEPHOCTH M3MEHEHHUS pajJuyca aTOMOB XHUMUUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOJAM.

3nauenue Ilepuognueckoro 3akoHa u Ilepuonuueckoid CHUCTEMBI XUMUYECKHUX
AJIEMEHTOB [JIsi pa3BUTUS Hayku U mnpaktukd. JI. M. MeHueneeB — y4CHBIM U
rpak1aHHH.

Xumuueckas cBsi3b. KoBajgeHTHas (MOJspHAsS M HEHOJSApHAs) CBS3b.
DNeKTPOOTPUILIATEILHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBA3b.

Crenenn okuciieHus.  OKUCIUTENIbHO--BOCCTAHOBUTEJIbHBIE  PEaKIUU.
[Tporiecchl OKHUCIEHUS U BOCCTaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.
Xumuueckuii IKCnepumMeHm:

U3ydeHUEe O00pa3loB BEIISCTB METAIUIOB W HEMETANIOB, B3aMMOJCHCTBHE
TUAPOKCHAA IIMHKA C pacTBOpaMHM KHUCJIOT W INEJI0YEeid, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHIA
(ropeHune, peakuyu pa3IoKeHHs, COSANHEHNUS).

Mescnpeomemmnoie ceasu



Peanmszamus MeXnpeIMeTHBIX CBSI3ed MpPUM HM3YyYEHWH XUMUU B 8 Kiacce
OCYUIECTBJISIETCS 4Yepe3 UCIOJb30BaHUE KaK OOIMMX eCTEeCTBEHHO--HAYYHBIX
MOHATHH, TaK ¥ TOHATHMA, SBISIONUXCS CHCTEMHBIMHU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 IHKJIA.

OOmue ecTeCTBEHHO--HAYYHBIC TOHATHSA. HAy4YHBIM (akT, THUIIOTE3a, TEOpHS,
3aKOH, aHalu3, CHHTE3, KiIaccUPUKalus, TNepUOJUIHOCTh, HaOII0eHHUE,
HKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHE, MOJIEIIh, IBIICHUE.

dwusmka: Marepus, aroM, OJJEKTPOH, TPOTOH, HEHUTPOH, WOH, HYKIHU],
U30TOTIBI, PAJMOAKTUBHOCTh, MOJIEKYNA, SJCKTPUUECKHUMA 3apsj, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIeCTBa, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUSI, KOCMOC, TIAHETHI, 3B€3/1bI, COHIIE.

buonorus: dorocunres, ngpixanue, ouochepa.

['eorpadus: armoctepa, rugpochepa, MHUHEpadbl, TOpPHbIE MOPOJBI,
M0JIE3HbIE UCKOTIAEMBIE, TOIUIUBO, BOAHBIE PECYPCHI.
9 KJIACC

BemecTBo 1 XuMH4YecKkas peakuus
[lepuonnueckuii 3akoH. [lepruonnyeckas cucteMa XMMHYECKUX dJ1eMeHTOB [[. .
MenneneeBa. CTtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMUYECKUX DJJEMEHTOB TMEPBBIX TPeX MEPUOAOB, Kajaus, KaJdblUs MU HX
COCUHEHUN B COOTBETCTBUU C TMOJIOKEHHUEM 3JIEMEHTOB B Ilepunommueckon
CUCTEME U CTPOEHUEM HX aTOMOB.
CtpoeHue BemiecTBa: BHUIbl XMUMHUYECKOM CBsA3UM. THUIBI KPUCTAIIUYECKUX
PEUICTOK, 3aBUCHUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTANIMYECKOW PEIICTKU U
BUa XUMHYECKOU CBA3H.
Knaccudukanmss ¥ HOMEHKIATypa HEOPraHWYECKMX BEIIECTB. XHUMHUUYECKHE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCSA K PAa3JIMYHBIM KJacCaM HEOPraHUYECKHX
COCJUHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.
Knaccudukanus XMAMUYECKUX PEeaKIMid [0 Pa3IUYHBIM Ipu3HakaM (10 YHCIy U
COCTaBy YYacCTBYIOIIMX B PEaKIMW BEIISCTB, IO TEIIOBOMY 3 deKTy, Mo
U3MCHCHHUIO CTEMEHEH OKHCICHHMS XHMHUYECKHX 3JIEMEHTOB, IO OOpPaTHUMOCTH, II0
YYacTHIO KaTalu3atopa). JK30- U SHAOTCPMHUUYECKHE PEAKIIMH, TEPMOXUMUYCCKUE
YpaBHEHHUS.
[Tonsitue o ckopocTu xumuueckod peakuuu. I[lonsTue 00 oOpaTUMBIX U
HEOOPATUMBIX XHMHUYECKMX peakinusax. [[oHATHE O TOMOTeHHBIX M T'eTEePOTCHHBIX
peakuusax. [lonarue o karanuze. [loHATHE O XMMHYECKOM paBHOBECHH. DaKTOPBHI,
BIIASIIOIIME HA CKOPOCTh XHMHYECKOW PpEAKIUU M TMOJOXKEHUE XHUMHUYECKOTO
pPaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMU,  JJIEKTPOHHBIM  OamaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOM peaxuuu. CocraBiieHue YpaBHEHUM



OKHCIIUTEIbHO--BOCCTAHOBUTEIbHBIX  PEAKIMd C  HCIOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPONUTUUECKON TUCCOLMALMHU. ODIEKTPOJIUTHI W HEIIEKTPOJUTHI.
Karuonsl, aHnoHbl. MeXaHM3M JUCCOLMALIMM BEUIECTB C PA3JIUYHBIMHU BHUAAMU
XUMH4ecKol cBsa3u. Crenenb aucconuanuu. CUibHbIC U clIa0ble IEKTPOTUTHL.
Peakiiuu unonHoro oOmeHa. YcCJIOBUS TpPOTEKaHUS pEaKUUi HOHHOro OOMeHa,
MOJIHBIE U COKpAIlCHHBIE HMOHHBIE YypaBHEHHs peakuuil. CBOHCTBA KHUCIOT,
OCHOBaHMH ¥ coJlel B CBETe MPEACTaBICHUA 00 3IEKTPOIUTHYECKON
auccouuanuu. KauecTBeHHbIE peakliuu Ha HOHBIL. [[oHATHE O TUAPOIU3E CONEH.
Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHME C MOJCJISIMH KPHUCTAUIMYECKMX PEHICTOK HEOPraHUYECKUX
BCIIECTB — METaVIOB M HeMeTa/ioB (rpadura M ajgMasa), CIOXKHBIX BEILICCTB
(xmopuga HaTpHsi), MCCIEIOBaHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH peakiuu
OT BO3JEHCTBUS Pa3IMYHBIX (PAKTOPOB, HCCIAETOBAHUE DIICKTPOINPOBOTHOCTH
pacTBOpPOB BEIIECTB, Mpoliecca AUCCOLUMALMM KHCIOT, IIeJo4edl u colieit
(BO3MOXKHO  HCIOJb30BAaHHE BHACO  MaTEpPHAOB), IMPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOIIKUX  MPU3HAKKM  MPOTEKaHUs  peakiMii  MOHHOro  oOMeHa
(oOpa3oBaHue oOcajka, BbIJEICHHME ra3a, OOpa3oBaHHE BOJIBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MNPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKklui
(ropeHue, peakiMu pa3jioXEHHs, COCJAMHEHHS), paclo3HaBaHUE HEOPTraHMYCCKUX
BEUIECTB C TIOMOLIbIO  KAuYE€CTBEHHBIX pPEAaKUUHd HAa  HMOHBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl 1 UX coeTMHEHUS

OOmass  xapaktepucTuka rajioreHoB. (OcoOEHHOCTH  CTpPOEHUS  aTOMOB,
XapakTepHble crerneHu okucienus. CtpoeHune u (pu3mueckre CBOWCTBA MPOCTHIX
BCIIECTB — TajoreHoB. XWMHYECKME CBOWCTBA Ha MPUMEPE  XJIOpa
(B3aMMOJENCTBUE € MeETajulaMHd, HEMETalllaMH, wieno4amu). XJOPOBOJOPO/I.
ConsiHas KuCIOTa, XMMUYECKUE CBOMCTBA, MOJydeHHE, mMpumMmeHeHue. [lelicTBue
XJIopa M XJIOPOBOJAOPOJA HAa OpPraHu3M 4YelnoBeKa. BaxHeWmue XIopuasl U HX
HaxX0XJICHUE B IPUPOJIE.

Obmas xapakrepuctuka »diemMeHTOB VIA-rpynmel. OcoOeHHOCTH CTpOEHUA
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue u (uU3MUECKHE CBOMCTBA
HOPOCTHIX BEUIECTB — KHUCJIOPOJAA U Cepbl. AJIIOTPONHbIE MOJU(UKALIMU KUCIOpOaa
u cepbl. XUMHUECKUE cBoWcTBa cepbl. CepoBOJOPOJ, CTpOEHHE, (PU3UYECKHE U
XUMHYECcKUe CBOMCTBA. OKCHUABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB.
CepHas kucnora, (QU3MYECKHEe W XHMHYCCKHEe CBoWcTBa (0OImMe  Kak
OpeCTaBUTENS Kjacca KUCIOT W cnenuduyeckue). XUMHUYECKUE pPEaKIuH,
Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOJyYeHHs CEPHOM KHUCTOTHI.
[Ipumenenue cepHoil KucaoThl. COMM CEpHOW KUCIOTHI, KAYECTBEHHAA PEAKLIUS Ha



cyibgaT-uoH. HaxoxxjgeHue cepbl M €€ COCAMHEHMH B NpuUpoje. XUMHUUECKOE
3arpsI3HEHHE OKPY)KAIOUICH Cpelabl COCTUHEHUSMH cepbl (KHCIOTHBIC JOXKH,
3arpsI3HEHHE BO3/lyXa M BOJOSMOB), CIIOCOOBI €0 MPeI0TBPAIICHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHHM OKHCIEHHs. A30T, paclpocTpaHEHUE B MPUPOJAE,
busnueckue U xuMHu4yeckue cBoiicrea. Kpyrosopot a3ora B npupojae. AMMHAK, €ro
(bu3nyeckue U XMMUYECKUE CBOWCTBA, MOJNydeHHe U npuMeHenue. Conu aMMOHMUS,
ux puU3NYECKUEe U XUMUYECKUE CBOICTBa, nmpuMeHeHue. KauecTBeHHas peakuus Ha
MOHbI aMMOHHMA. A30THas KHUCJIOTa, €¢ MOJydeHHe, (PU3UYeCKHe U XUMHUYECKHUe
cBoiicTBa (oOmiMe Kak MpEeJACTaBUTENs Kjiacca KHUCIOT W CheluduyecKue).
Hcnonp3oBaHue HUTPATOB M COJIeM aMMOHHS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuil. XMMHYECKOe 3arpsi3HeHUE OKPY KaIoIel Cpellbl COeJUHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKJM, 3arps3HEHHE BO3/AyXa, MOYBBI U BoaoeMOB). Docdop,
anjorponubie Moaudukanuu ¢ocdopa, QuMUeckue W XMMHYECKHE CBOICTBA.
Oxcun docdopa (V) u bochopHas kuciora, GU3nIeCKue U XUMUIECKHE CBONWCTBA,
nony4yenue. McnonszoBanue GocharoB B KauecTBE MUHEPAIbHBIX YI00pEHUI.
OOmas xapaktepucTtuka »3y1eMeHTOB |V A-rpynnel. OcoOGeHHOCTH CTpOeHusd
aTOMOB,  XapakTEpHbIE  CTENEHW  OKUCIACHUS.  YTJIepoA,  allIOTPOIHbIE
MoIU(UKAIMKM, PACIpOCTpaHEHUE B MpHpPoOJAe, (PUINYECKHE U XUMHUYECKHE
coiicTBa. Ancopouus. Kpyrosopor yriepona B npupone. Okcuabl yriepona, ux
busznyeckue W XUMUYECKHE CBOICTBa, JEHUCTBHE HA JKUBbIE OPraHU3MBI,
MOJy4yeHUe W TMpUMEHEeHHe. IJKOJOTHYEeCKHe MpOOJEMBbl, CBSI3aHHBIE C OKCHUIOM
yrnepona (IV), rumore3a r00anbHOTO MOTEIICHHS KIUMAaTa, MNapHUKOBBIM
apdexT. YronpHas KUCIOTAa U €¢ COJMU, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTRA,
noiyuyeHue W TpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHayanbHble TMOHATHA 00 OpPraHMYECKUX BEHIECTBAX KaK O COEIUHEHUSX
yriepona (MeTaH, 9TaH, 3TWJIEH, alleTUJICH, STAHOI, INIUIEPUH, YKCYCHAs KUCIOTA).
[IpuponHble HMCTOYHHKH YTIIEBONOPOJOB (Yroimb, MpPUPOAHBIH Ta3, HEDTH),
NPOAYKTHl WX TepepabdoTku (OCH3WH), UX PO B OBITY M MPOMBINUICHHOCTH.
[TonsiTue 0 OMONOTHYECKU BaKHBIX BEIECTBAX: )KUpaxX, Oenkax, yrieBojax — U uX
ponM B KM3HM 4eloBeka. MarepuanbHOe €IMHCTBO OpPraHUYeCcKUX H
HEOPraHMYECKHUX COECJUHEHUN.

Kpemuuii, ero ¢usnyeckue ¥ XUMHUYECKHE CBOWCTBA, TMOJY4YCHUE WU
npuMmeHeHue. CoenuHeHuss KpeMHus B mnpupoae. OOmue npeacrtaBieHus o0
okcuae kpemuus (IV) m xpemHmeBoi kuciore. CUIMKATHI, UX WCIIOJb30BAHUEC B
OBITY, B MPOMBINIJIEHHOCTH. BakHEWIINEe CTPOWTENbHBIE MaTEepUabl. KepaMuKa,



CTEKJIO, IIEeMEHT, 0eToH, xene300eToH. [IpobreMbl 0e30MacHOr0 KCMONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUATIOB B IOBCETHEBHOW JKU3HU.

Xumuueckuii IKCnepumMenm:

u3ydeHue O0Opa30B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI,
NPOBEJICHUE KaueCTBEHHBIX PEAKIMNA Ha XJOPUA-UOHBI U HAOJIOJCHHE MPU3HAKOB
UX TPOTEKaHUs, OMBITHI, OTpaXkaloliue (Q(U3NYECKHUE M XUMUYECKHE CBOICTBa
rajJjoreHoB M HMX COCAMHCHHH (BO3MOXHO HCIIOJIb30BAHKE BHICOMATEPHATIOB),
O3HaKOMJICHHE C oOpasnamMu XJopuaoB (TajJoreHHJIOB), O3HAKOMJICHHE C
obOpasmaMi  ceppl HM ¢  COCAMHEHHAMH  (BO3MOXXHO  KCIIOJb30BaHHUEC
BUJICOMATEPHAJIOB), HAaOIOEHNUE TMpollecca OOyIrJIMBaHUSA caxapa TOJ JeHCTBHEM
KOHIICHTPUPOBAHHOM  CEpPHOM  KUCIOTHI, H3YyYECHHE XHUMHUYECKUX CBOWCTB
pa30aBIeHHON CEPHOU KHCIOTHI, MPOBEJACHNE KaUeCTBEHHOW PeaklMK Ha Cyybdar-
MOH U HaOJIOJCHUE MpU3HAKAa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMU
cBOMCTBaMHU a3oTa, Qochopa M HX COeOUHEHHMH (BO3MOXKHO HCIOJIb30BAHKE
BUJIEOMATEpHANIOB), oOpa3liaMu a30THHIX U (HocHOpHBIX YAOOpEHH, MOoNTydeHue,
coOupaHue, paclo3HaBaHME W U3YYEHUE CBOWCTB aMMHUakKa, TPOBEJICHUE
Ka4yeCTBEHHBIX peaKIMii Ha MOH aMMOHHUSA U (ocharT-MOH U U3YYCHUE MPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIIECHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOXHO UCIOJIb30BaHUE BHJICOMATEPHUAIIOB), U3y4EHUE MoJenen
KPUCTAUIMUECKUX PEHICTOK anmasa, rpadura, QysiepeHa, O3HAKOMIJIEHHE C
MpOIlECCOM  aACcOpPOIMKU PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
yCTPOMCTBOM TPOTHBOTa3a, MOJydyeHUE, cOOMpaHUe, pacro3HaBaHUE U H3yUYEHUE
CBOMCTB YIJIEKUCIIOrO ra3a, MpOBEJIEeHUE KaueCTBEHHBIX peakluii Ha kapOOHAT M
CHJIMKAT-UOHBl W H3YyYECHHE TMPU3HAKOB UX IMPOTEKAHUS, O3HAKOMJEHUE C
OPOAYKIHMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxHele HeMeTauIbl U UX COETUHEHUI».

MeTajiibl U UX COeIUHEHU S

OOmas xapakTepuCcTHKa XMMHYECKUX 3JEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nonoxeHuss B llepuonmueckoin cucreme xumudeckux siaemeHtoB /[ W.
MengeneeBa u crpoeHusi atomoB. CTpoeHHe MeTalioB. Merannuueckas CBS3b U
METalNINYecKass  KpPUCTAUIMYECKas  pPEIETKAa.  DJIEKTPOXUMUYECKUH  pAl
HaNpsOKeHUH MeTamnoB. OU3ndecKkue U XMMUYECKUe cBoiicTBa MeTamnoB. OOmue
croco0bl MONyuyeHHs MeTaioB. I[loHATHE O KOpPpPO3UM METAIOB, OCHOBHBIE
CIOCOOBI 3aIMUTBl UX OT Koppo3uu. CrniaBwl (CTanb, YYryH, AIOPATIOMUHHM,
OpoH32a) ¥ MX MPUMECHEHHE B OBITY ¥ MIPOMBIIIIJICHHOCTH.

Hlemounpie MeTamibl: MojokeHue B Ilepuonnueckord CcHUCTEME XHUMHUYECKUX
sanementoB /. M. MeHnneneeBa, cTpoeHHEe MX aTOMOB, HAaxXOXJIECHHE B NPUPOJIE.
dusnyecknue U XUMUYECKHE CBoicTBa (Ha mpuMmepe HaTpus W Kamus). OKCUIBI |



TUAPOKCUABl HaTpud U Kanus. [IpuMeHeHue MEeNOYHBIX METAJLUIOB M HUX
COCIUHEHHU.

[[lemouHO3E€MENBHBIC METaJUIbl MAarHud ©  KalbLUMH. IIOJOXKCHHE B
Ilepuonuyeckoit cucreme xumudeckux sneMmeHros [I. M. Meunneneesa, ctpoeHue
UX aTOMOB, HaXOXJeHHue B npupojae. Ouzndeckre 1 XUMUUECKUE CBOMCTBA MarHus
U Kajdblua. BakHeiiiwe coeAWHEHHs Kanblus (OKCHA, THUAPOKCHUI, COJIH).
JXKecTkocTh BOJBI U CIIOCOOBI €€ YCTPaHEHUS.

AnoMuHMH: onoxeHue B [lepuoauueckol cucTeMe XMMUYECKUX 3JIEMEHTOB /.

W. MenneneeBa, CTpOEHUE aToMa, HaxoxjJeHue B mnpupojge. dusmyeckue u
XUMHYECKHE CBOMCTBA alitoMUHUS. AM(DOTEpHBIE CBOWCTBA OKCUAA U THAPOKCUA
ATIOMUHUSL.

XKeneso: nonoxenue B llepruonnueckoil cucteMme XuMuueckux snementos /l. U.
MeHneneeBa, CTpOEHHME aToMa, HaxoXAeHWe B npuponae. Duznueckue u
XUMHYECKUE CBOMCTBA Kene3a. OKCUIbL, THIPOKCU b U coiu xene3a (1) u xenesa
(I1), ux cocraB, CBOMCTBA M MOJyYEHHE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIeHHe ¢ oOpa3llaMM METaulOB M  CIUIaBOB, HUX (DU3MYECKUMHU
CBOMCTBaMH, HU3y4YCHHE  PE3yJbTaTOB  KOPPO3UH  METaioB  (BO3MOXKHO
MCIIOJb30BAHUE BHUICOMATCPUANIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHA
KaJIbIMsl W HATPUS C BOAOH (BO3MOXKHO HCIIOJBb30BaHUE BHJICOMATEPHUAIIOB),
HCCIIEIOBAHHE CBOWCTB KECTKOM BOJbI, Mpoliecca TOPEHHs XKejne3a B KHUCIOPOJe
(BO3MOXHO  HCIOJBb30BAHHWE  BHACOMATEPHATOB),  MPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEAaKUMU Ha HMOHBI. Mar"Hus, KajablWs, aJOMUHHUS, LMHKA, JKejle3a
(1) u xenesza (111), mexu (I1), HaGMOAEHNHE U OMUCAHKME MPOIECCOB OKPAIIUBAHUS
IUIAMEHM MOHAMM HATpUA, Kalnusd M Kaiblusd (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEA0BaHNEe aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATOMHUHUS
Y THAPOKCHUAA UHKA, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BaxHenmue
METaJIJIbl U UX COCIMHEHUS».

XHMHUA U OKPYKAKWIIAS cpea

BemectBa u wmarepuanbl B TMOBCEIHEBHOW JKM3HM 4YelloBeKka. be3zomacHoe
UCTIONb30BAHNE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momomb mpu
XUMHUYECKUX 05KOTaX U OTPABIICHUSAX.

XWUMHWUYECKOe 3arps3HCHHE OKpYyXaromed cpeabl (mpepeiabHas —JIOMyCTHMAs
KOHIIeHTpanus BemecTB, aanee — [1JIK). Ponb xuMum B pemeHuHn 3KOJOTHUECKUX
npoOiem.

Xumuyeckuii IKCnepumenm:

u3ydeHre 00pa3loB MaTepuanoB (CTEKJIO, CIUIaBbI METAJIOB, TOJHMEPHBIC
MaTepHalIbl).

Meswcnpeomemmnoie ceasu



Peanuzanuss MexXnpeIMETHBIX CBS3€d MpuU HM3y4yeHMH Xumuu B 9 Kiacce
OCYIIECTBISETCS 4Yepe3 UCHOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYyYHbBIX
HNOHATHM, TaK W MOHATHM, SBISIOIIUXCS CUCTEMHBIMHU ISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYyYHOTr'0 IHKJIA.
OOmue ecTecTBEHHO-HAy4YHblE MOHATHSA: HayuHbd (akT, TUIOTE3a, 3aKOH,
TEopus, aHaiu3, CHUHTE3, Kiaccuukanus, TM[EpUOJUYHOCTh, HAOII0JEHUE,
HKCHNEPUMEHT, MOJEIUPOBAHKME, H3MEPEHHE, MOJEINb, SBJICHUE, MAPHUKOBBIN
3¢ (dexT, TEXHOTOTHsI, MaTepHAaJIbI.
®dusuka: Marepus, aroM, DIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PAAMOAKTUBHOCTb, MOJEKYJa, D3IEKTPUYECKHH 3apsj, NTPOBOJHUKH,
HNOJYNPOBOJAHUKHU, JAUINEKTPUKH, (OTORIEMEHT, BEIIECTBO, Teno, O00BEM,
arperaTHoe COCTOSHME BEILIECTBA, a3, pacTBOP, PACTBOPUMOCTH, KpUCTAIINYECKas
peleTKa, CIUIaBbl, (U3MUECKHE BEIMYUHBI, €AMHHUIBI M3MEPEHUS, KOCMHYECKOe
IPOCTPAHCTBO, IJIAHETHI, 3B€3/bI, COHIIE.
buonorus: ¢orocunres, abixanue, Ouocdepa, sKocucTeMa, MUHEpPAIbHBIC
ynoOpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.
['eorpadus: armocdepa, rumpochepa, MuHEpaNbl, TOPHBIE TOPOJIBI,
MOJIE3HbIC HCKOTIaeMble, TOIUJIMBO, BOJIHBIE pecypcehl.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JINYHOCTHBIE  pE3yJNbTaThl  OCBOEHUS  MPOTPAaMMBl  OCHOBHOTO  0OIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJA€ OOy4YeHUs XUMHUU B €IUHCTBE ydyeOHOW WU
BOCIIUTATENbHOU ACATEILHOCTH B COOTBETCTBUU C TPAAULMOHHBIMU POCCHUCKUMHU
COLIMOKYJIbTYPHBIMH M JIYXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH, TPUHATHIMH B
o0IIecTBEe TMpaBWIaMHM W HOPMaMH TOBEACHUS U CHOCOOCTBYIOT TMpoleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLMATU3AIUU 00 yJatOIIHXCS.

JIM4HOCTHBIE pe3yiabTaThl  OTPaXalOT  TOTOBHOCTH  OOyYarom[uxcs
PYKOBOJCTBOBATHCS  CUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OpHUEHTAUUA U
pacuIMpEeHHe OMbITA ACATEILHOCTH HA €¢ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuOTHYECKOro BOCIIMTAHUSA:

[IEHHOCTHOT'O OTHOILIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U
HAy4YHOMY HAcJeJWl0, MOHMMAaHUA 3HAYEHHUS XUMHUUYECKOW HAYKU B KU3HU
COBPEMEHHOT0 O0IIEeCTBa, CIIOCOOHOCTH BJAAETh JOCTOBEpPHOW HMH(OpMmalueil o
NEPEOBBIX JIOCTHKEHUAX U OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHMWUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHHUSAX 00 yCTPONCTBE MHUpa M OOIIECTBA;

2) rpasKAaHCKOr0 BOCIIMTAHUA:

OpEACTaBICHUS O COLMAJBHBIX HOpPMAax U  TMpPaBUIAX  MEXKIUYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIe3HOW,  y4eOHO-UCCIeOBAaTebCKOM,  TBOPUECKOM M JAPYrHX  BHIAX
JCSATETBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH IPH
BBITIOJTHEHUHM Y4YCOHBIX, II03HABATENBHBIX 3aJlay, BBHIMOJHEHHH XHMHUYECKHUX
OKCIIEPUMEHTOB, CO3/IaHUH YYCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TpoOIecce O3TOH ydeOHOH JeATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOC TMOBEACHHWE M TMOCTYNKU CBOUX TOBApHUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCJIEACTBUN MOCTYNKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHMA:

MHUPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE W XHUMHYECKOW pPEakIuw,
COOTBETCTBYIOLIAE COBPEMEHHOMY YpPOBHIO DPAa3BUTUS HAYKH U COCTABISIOLIHE
OCHOBY [UJIsl TIOHMMAaHHSI CYIIHOCTH HAyYHOW KapTHHBI MUpPA, MPEICTAaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHA MPUPOABI, B3aMMOCBS3AX YEJIOBEKA C
MPUPOIHOU CPEAOH, O POJIM XMMHHU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEH;
MO3HABATE/IbHbIE MOTHBBI, HAMpaBICHHbIE HAa IMOJYYEHUE HOBBIX 3HAHHUI IO
XAMHH, HEOOXOIHUMBIE NIl OOBACHCHHUS HAOJII0aeMBIX IPOIECCOB W SBIICHH,
MO3HABATENIbHOM, MHPOPMAIMOHHON M YMUTATENbCKOW KYyJIbTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSATENbHOU pabOThl € Y4eOHBIMM TEKCTAMH, CHPaBOYHOM



JUTEPATypOH, MIOCTYNHBIMH TEXHHYCCKUMH CPEICTBaMU HH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEeHHWI0O W TO3HAHUWIO, JII0OO3HATEIBLHOCTh, TOTOBHOCTh W
CIOCOOHOCT, K  €aM000pa30BaHWIO, MPOEKTHOW W  HCCIIEI0BATEIhCKON
AESATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH W YPOBHS OOYyYCHUS B
JlaJbHEUIIIEM

4) hbopMHUpPOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HAHWE IICHHOCTH JKHU3HHW, OTBETCTBEHHOTO OTHONIEHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKHM Ha 3J0POBBI 00pa3 JXKWU3HU, OCO3HAHWE IOCICACTBUU U
HETPHUATUE BPEAHBIX MPHUBBIUCK (YyMOTPEOICHHS aJKOrojsi, HAPKOTHUKOB, KypeHHS),
HEOOXONMMOCTH  COOJIOJICHUS TMpaBWJI O€30MacHOCTH TpU  OOpalleHUuH C
XHUMHUYECKMMH BEIIECTBAMH B OBITY U peajbHOM KU3HH,

5) Tpy10BOro BOCIIMTAHUSA:

MHTEPEC K MPAKTHUYECKOMY H3YUYCHHIO Mpodeccuil M Tpyaa pa3IMdHOTO pOja,
YBOXEHUE K TPYAYy M pe3yidbTaTaM TPYJIOBOH JeATEIHHOCTH, B TOM 4YHUCIIC Ha
OCHOBE TMPUMECHCHHUS TMPEAMETHBIX 3HAHWA 110 XHMHH, OCO3HAHHBIH BBHIOOD
MHIUBUYAIbHOW TPACKTOPHH TPOJOHKCHUS 00pa30BaHUSA C YUETOM JIMIHOCTHBIX
MHTEPECOB M CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEeITHOW MpOoQecCUOHANBHON JeATENbHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHHH,
TOTOBHOCTb aJJaITUPOBATHCA B MPOPECCHOHAIBLHON Cpejie;

6) IKOJIOTHYECKOT0 BOCTIUTAHUS:

IKOJIOTMYECKH  IIeJiecoo0pa3Hoe OTHOLIEHWE K TMPUPOJe Kak HMCTOUYHHKY
’KM3HU Ha 3emiie, OCHOBE €¢ CYIIECTBOBAHUS, MOHMMAaHHE IEHHOCTU 37J0POBOIO U
O0e3omacHOro o0pa3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
busznyeckoMy M TCHUXUYECKOMY 3A0pPOBHIO, OCO3HAHUE LEHHOCTH COOJIOICHHUS
npaBusl 0€30MAaCHOTO MOBEJCHUS MPHU paboTe ¢ BEIIECTBAMU, a TAKKE B CUTyaIUsX,
YTPOXKAIOMIUX 30POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHHS, TONy4yaeMble MPH HM3YYEHUU XUMHH, A
pEUIeHUs 3a/1a4, CBSA3aHHBIX C OKPYXKAIOWIEH MPUPOIHOW CPENOW, I MOBBIIICHUS
YPOBHS  DKOJIOTHYECKOW  KYJNbTYpbl, OCO3HAHHUS TJI00aJbHOIO  XapakTepa
IKOJIOTHYECKUX MPOOJIeM W MyTe WX pEeHIeHHs MOCPEACTBOM METOJO0B XUMUH,
AKOJIOTHYECKOTO MBIIIJICHHS, YMEHHUSI PYKOBOACTBOBATHCS UM B TIO3HABATEIBLHOM,
KOMMYHUKATUBHON U COLMAIIBHON MPAKTHUKE.

METAINIPEJIMETHBIE PE3YJIbTATDI

B cocraBe MmeTampeaMEeTHBIX ~ pe3yJbTAaTOB  BBIACNSAIOT  3HAYUMBIC IS
dbopMupoBaHHS MHPOBO33pEHHUS OOIICHAYYHBIE TIOHATHSA (3aKOH, TEOPWH,
NPUHINI, THIOTE3a, (aKT, CUCTEMa, TPOIecC, SKCIIEPUMEHT H APYTroe.), KOTOPbhIe
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX W IMO3BOJISIOT Ha
OCHOBE 3HAHWH W3 3THX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHUE O IETOCTHON



HAYYHON KapTHHE MHpa, U YHHBEPCAJIbHbIC ydeOHbIC JNeHCTBUs (ITO3HABATEIbHBIC,
KOMMYHHUKATHUBHBIC, PETYJIATHBHBIC), KOTOpbIe O0OECICUMBAIOT (OPMHUPOBAHKE
TOTOBHOCTU K CaMOCTOSITEILHOMY IJAHUPOBAHHIO U OCYUIECTBICHUIO Y4eOHOI
JeSITETbHOCTH.

IMo3naBaTenbHbIE YHUBEPCAJTIbHBIE YUeOHbIE e CTBUS

ba3oBbie 1oruyeckue qeicTBUA:

YMEHHS HCIOJb30BaTh MPUEMbI JIOTHUYECKOTO MBINIJICHUS TPU OCBOCHUU
3HAHUH. PAcCKPBIBATh CMBICT XMMHYECKHUX MOHATHH (BBIACIATH MX XapaKTEPHBIC
NpU3HAKKM, yCTaHABIWMBATh B3aUMOCBSA3b C JPYTUMHU TOHSATUSIMH), UCIOJH30BATH
MOHATHUS JUIsl O0OBSICHEHUS OT/ACIbHBIX (aKTOB U SBICHUM, BRIOUPATh OCHOBAHUS U
KPUTEPUU IS KJIACCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMHUYECKHX PpEaKIui,
yCTaHABIMBATh MPUUYUHHO-CJCACTBEHHBIC CBS3M MEXAYy OOBEKTaMH H3Y4CHUS,
CTPOUTH JIOTHYECKUE pPACCyXJAcHHUS (MHIAYKTHBHBIC, JICIAyKTHBHBIC, 1O aHAJIOTUH),
JIeJIaTh BBIBOJIBI U 3aKJIHOUCHUS;

yMEHHE MOPUMEHATH B  Mpollecce IMO3HAHUS  MOHATHA  (MpeaMeTHbIE U
METanpeIMETHbIC), CHMBOJIIMYCCKUE (3HAKOBBIE) MOJICIIH, UCIIOIb3yEMbIC B XMMHH,
npeoOpa3oBbIBATh MUPOKO MPUMEHSEMbIC B XMMHUU MOJEIbHBIC MPEJICTaBICHUS —
XAMUYECKHH 3HaK (CHMBOJI DJJIeMEHTa), XUMHUYecKas ¢GopMmyida W ypaBHEHHE
XUMHUYECKON peakluu — MpH PEeIIeHUH y4yeOHO-IMO3HABATEIbHBIX 3a/lad, C YUeTOM
ATUX MOJEJbHBIX NPEACTABICHUN BBIABIATH U XapaKTEPU30BATh CYLIECTBEHHBIE
MPU3HAKU U3Y4aeMbIX 00BEKTOB — XMMHUYECKHUX BEUIECTB U XMMHUYECKHX PEaKIu,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIE  CBSI3U |
IPOTUBOPEYUS B U3y4yaeMbIX MIPOLIECCAX U SIBICHUSX.

Bba3oBrblie ucciegoBarenbckue AeHCTBUA:

YMEHHE HCIONb30BaTh IOCTABIEHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTa
MO3HAHMS, a TakKKe B KaueCTBE OCHOBBI i (HOPMHUPOBAHUS TUMOTE3bl IO
IPOBEPKE MPABUIBHOCTU BHICKA3bIBAEMBIX CYKIECHUI;

npuoOpeTeHrue OmbITa 1O IUIAHUPOBAHWIO, OPraHW3allMd M  TMPOBEACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOmogaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3yiabTaT, GOopMyIupoBaTh 0000IICHUS U
BBIBOJIBI 110 pe3yjbTaTaM MPOBEJCHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATH OTYCT
0 MpOJIeTaHHOU paboTe.

Pabora ¢ unpopmanueii:

yMEeHUE  BbIOMpaTh, AaHAJIU3UPOBATH M  UHTEPNPETHPOBATH  HUH(OPMALHUIO
pPa3IMYHBIX BUAOB M (DOpPM MpenCTaBICHUS, MONYIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HaygHO-TIONYJIIpHAS ~ JIUTEpaTypa XHUMHUYECKOTO COACPIKAHHSA, CIPABOUTHBIC
nocobusi, pecypchl HMHTEepHETa), KPUTHYECKH OIICHHBATH IMPOTUBOPECUMBYIO U
HEJJOCTOBEPHYIO UHPOPMAIHIO;



YMEHHE MPUMEHATh pa3IuyHble METOJbl M 3alpoChl NIpPHU IOUCKE H OTOOpE
UHpOpMALlUM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJUMBIX IS BBIIIOJIHEHHUS
y4eOHbBIX U MO3HABATEIbHBIX 33/1a4 ONPEAEICHHOrO THIA, MPUOOPETEHHE ONBITA B
o0nacT  MCMOJb30BaHUA HMHPOPMAUUMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHA,
OBJIaJICHUE KYJIbTYpOl aKTMBHOTO MCIOJb30BAHUS PA3TMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BHIOMpPATh ONTHUMAaJbHYIO (OpPMY MpEACTABICHUS UHPOPMALUU U
WITIOCTPUPOBATh pEIlaeMble 33/Jauyd  HECIOXKHBIMU CXE€MaMH, JAuarpammami,
apyrumu GopMamu rpaduku U UX KOMOMHAIUSAMU;

yMEHHUe UCMONb30BaTh W AHAIM3UPOBATH B IHpolecce ydyeOHOW W
UCCIIEIOBATENILCKOM JIESATENIbHOCTH MHMOPMALMIO O BIMSHUM TMPOMBIILIEHHOCTH,
CEJIbCKOr0 XO034iCTBAa W TPAHCIOPTAa Ha COCTOSIHUE OKpPY’KaIoLEeHd MPUPOJHOU
Cpebl.

KomMyHuKaTHBHBIE YHUBeEpPCAJIbHbIe YUeOHbIe TeiicTBUA:

YMEHHS 3aJaBaTh BOOPOCHl (B Xoae juasora © (WIM) JUCKYCCHH) TIO
cyumiecTBy  oOcCyxjgaemMoil  Tembl, (OpPMYIMpOBaTb  CBOM  MPEAJIOKEHHUS
OTHOCHUTEIIbHO BBITIOJTHEHUS MPEJIOKEHHOH 3a/1auH;

YMEHHUS NpeACTaBIsATh  MOJyYEHHBIE  Pe3yJbTaThl  IO3HABATEIbHOMU
AESATeNIbHOCTM B YCTHBIX M TUCBMEHHBIX TEKCTaX; JellaTh Mpe3eHTAINI0
pe3yJIbTAaTOB BBIMOJHEHHUS XHMHUYECKOTO JKCHEPUMEHTa (7abopaToOpHOro OIbITA,
7a00opaTopHON pabOTHI MO HUCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOEKTA);
YMEHUS  y4eOHOro COTPYIHHYECTBA CO CBEPCTHHUKAMH B  COBMECTHOM
NO3HABAaTEIbHOM W HCCIEAOBATENBbCKOW  JEATEIBHOCTH  NPHU  PEIICHHUU
BO3HUKAIOIIKUX MPOOJEeM Ha OCHOBE y4eTa OOLIMX HHTEPECOB M COTJACOBAHUS
no3uuit (00CyXaeHUs, 0OOMEH MHEHUSMH, «MO3IOBBIC INTYPMBI», KOOPIMHAIIHS
COBMECTHBIX JCHCTBUH, ONpEeAEcIeHNEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOW PabOTHI U IpyTHE).

PerynsiTuBHbIE YyHUBepCcaJbHbIe Y4eOHbIE AeHCTBHA:

YMEHHE CaMOCTOATEIbHO ONpENEeNsATh ILEeNAu JeATEIbHOCTH, IUIAaHUPOBATH,
OCYILIECTBIISATh, KOHTPOJUPOBATh U IPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
HeSITeNbHOCTh, BhIOMpaTh Hanbonee 3PpPeKTuBHBIE CIOCOOBI pelieHUs] YIeOHBIX U
NIO3HABATEJIbHBIX 3334, CAMOCTOATEIBHO COCTAaBIATh WM KOPPEKTUPOBATH
OPEIJIOKECHHBIM  aNrOpUTM JIEWCTBUI MpPHU BBINOJHEHUH 33JaHUN C Y4ETOM
NOJYYeHUs HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX U pPEaKLUsX,
OLEHUBAaTh COOTBETCTBHE IOJYYEHHOI'O pe3yjibTaTa 3asBICHHOW LENH, yMEHHE
UCIIOJb30BATh U aHAJIU3UPOBATh KOHTEKCTHI, PEAJIaracMble B YCIOBUU 3aJaHUU.
NPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX  pe3yJabTaTOB MO  OCBOEHHUIO  0053aTEIbHOTO
coJlepKaHUsl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON pabouell mporpamMmon,
BBIJICJISIIOT: OCBOEHHbBIE OOYYalOIMMUCSH HAy4yHble 3HAHMS, YMEHHS M CIIOCOOBI



AeicTBuid, cnenuduueckue Uil NpeaMeTHOM oOnacTu  «XUMHUSA», BUIBI
NEATENBPHOCTH 1O  TOJYYEHHID HOBOTO  3HAHHSA, €ro  HMHTEPIPETAINH,
npeoOpa3oBaHUIO ¥ MPUMEHEHHUIO B PA3IUYHBIX YU€OHBIX U HOBBIX CUTYalLIUAX.
K xonmy o6yuenus B 8 kijacce npeaMeTHbIE pe3yabTaThl HA 0230BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAOITUXCS YMEHUM!
. pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHITHN: aToOM, MOJEKYJA,
XUMUYECKUWA DJEMEHT, TMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECHh
(omHOpOAHAsS ¥ HEOAHOPOJHAS), BAJCHTHOCTh, OTHOCHTEIbHAs aTrOMHas U
MOJIEKYJSipHAasg  Macca, KOJMYECTBO  BENIECTBAa, MOJIb, MOJSpHAs  Macca,
MaccoBas J0Js XUMHUYECKOT0 AJIEMEHTa B COCMHEHUH, MOJIAPHBIA 00BEM, OKCHUI,
KHCJIOTA4, OCHOBAHHME, COJIb, JJEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKas  peakius, KiaaccupuKkaius  peakiuid: peakiuu COCIMHEHUS,
peakluu  paszOKEHHsS, pPEaKIUuu  3aMEIIeHHs, peakiuu oOMeHa, 9K30- |
OHJAOTEPMUYECKHE pEaKIMu, TemioBol dddexT peakuuu, SApO  aToma,
ANIEKTPOHHBIN CJIOW aroma, aToMHas oOpOuTanbh, paguyCc aTroMa, XUMHUYECKas
CBA3b, TMOJApHAs M HEMOJSpHAs KOBAJCHTHAs CBSI3b, WOHHAas CBS3b, MWOH,
KaTHOH, aHHOH, PAacTBOpP, MaccoBas J0JiA BemiecTBa (MPOICHTHAS KOHIIEHTPALUs)
B pacTBOpE;
. WLIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TOHATHH W
OPUMEHSATh 3TU MOHATHA MPU ONUCAHUM BEUIECTB U UX NPEBPAIICHU,
. HCIOJb30BaTh XUMUYECKYI0 CHMBOJUKY JJISi COCTaBiICHUS (HopMyd
BELIECTB U YPAaBHEHHUI XUMHUUYECKUX PEAKIUIA;
. OINpEAeNATh BaJCHTHOCTh aTOMOB JJEMEHTOB B OWHApHBIX
COCIMHEHHUSX, CTEIICHb OKHUCJIEHUS  BJIEMEHTOB B
OMHapHBIX COCIMHEHUSX, NPUHAIIEKHOCTh BEIIECTB K
OTpeNeNneHHOMY KJaccy COeIMHEHUH 1o GopMynaM, BHJ  XUMHUYECKOMH
CBs3M (KOBAJCHTHAass W WOHHAs) B HEOPTraHWYECKUX COCIMHCHHUSAX;
. packpeiBaTh cMmbica Ilepuommueckoro 3akona JI. WM. Mengeneea:
NEMOHCTPUPOBATh  INOHUMAHUE  IMEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MOJO0XeHus B llepmoamyeckoil cucreme, 3aKOHOB
COXpAaHEHUS MAaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO
yU€HHsl, 3aKoHa ABOrazipo;
. ONMKCHIBATH M  XapaKTepU30BaThb  TaOIU4YHYIO  (GopMy
[Ieproanyeckoi CucTeMsl XUMHUYECKUX BJIEMEHTOB. pPa3inuyaTh MOHITHUS
«rnaBHas monrpymma (A-rpynma)» u «mobodnas moarpymma (b-rpymma)»,
MaJble u OoJpIIMEe  TMEpPUONbl, COOTHOCUTH  O0O3HAYCHUS,
KoTOpele uMmeroTcs B Tabmune  «llepumonmmdeckas  cuctemMa  XHUMHUYECKUX
snementoB  J[. WM. MengeneeBa» ¢ YHCIOBBIMH  XapaKTEPHUCTHKAMH
CTpPOCHUSA aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsl sAjpa, o0IIee YHUCIIO HIEKTPOHOB U
pacmpeieneHne UxX 10 IEKTPOHHBIM CI0SM);

. KJIacCUPUIUPOBATh XMUMHYECKHE JJIEMEHTHl, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaknud (M0 YHCIAy W COCTaBy YyYacTBYIOIIUX B PEaKIuU
BELIECTB, 10 TEMIIOBOMY 3P PEKTY);

. XapaKkTepu30BaTh (OMUCHIBATH) OONIME XMMHUYECKHE CBONCTBAa BEIIECTB
pa3sIUYHBIX KJACCOB, NOJATBEPKJIasg ONUCAHHE MPUMEpPAMU MOJIEKYJISPHBIX
YPaBHEHHM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN;

U IIPOrHo3npoOBaTh CBOMCTBA BCHICCTB B 3aBHCHUMOCTH OT HX KaUCCTBCHHOI'O
coCTaBa, BO3MOXHOCTH IMPOTCKAHUA XUMHUYCCKHUX HpeBpaH_ICHI/Iﬁ B
Pa3IUYHBIX YCIIOBUAX,

. BBIYUCIIATH OTHOCHUTCJIIbHYIO
MOJICKYJIAPHYIO W MOJIIPHYIO MacCChl BCHICCTB, MacCCOBYIO JOJIIO

XUMHYECKOTO0  3JeMeHTa 1o  ¢GopMylie COEJUHEHHUS, MacCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUCTHI IO YPABHEHUIO XMMUYECKON PEaKIINH;
. PUMEHSTH OCHOBHBIC ornepanuu MBICITUTEILH O
JCSATETbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, O0O0OIIEeHHE, CHCTeMaTU3AIHIO,
KJIacCU(UKAIUIO, BBISIBJICHUE MPUUYMHHO--CIEJACTBEHHBIX CBS3EH — JJIS M3YyUCHHUS
CBOMCTB BEIIECTB W XHUMHUYECKUX PEaKLUH, ECTECTBEHHO-HAyYHbIE€ METOIbI
MO3HaHWS —  HaONIOJICHWe, U3MEpeHHe, MOJEIUPOBAHUE,  OKCIEPUMEHT
(peanbHBIM U MBICICHHBIN);
. CJIEI0BATh npaBuUIam N0JIb30BaHUS

XUMHYECKON TOCY0H U

1a00paTOPHBEIM  000PYyIOBAHHEM, a
TaKXke  TMpaBuigaM  oOpalleHHss C BEIIeCTBAMH B COOTBETCTBUU  C
UHCTPYKLIUSAMU TIO  BBIMOJHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OTBITOB IO
MOJIYICHUI0O U COOMpaHHIO Ta3000pa3HbIX  BENIECTB (Bomopoga  u
KHCJIOPO/a), IMPHUTCOTOBJICHHUIO PACTBOPOB C ONPEAEICHHON MAacCOBOH mojei
pacTBOPEHHOTO BEILECTBA, INIAHUPOBATh U IPOBOJUTH XUMHYECKUE
HKCIIEPUMEHTBI 10 PaclO3HABAHUIO PACTBOPOB LIEIOYEN
U KHUCJIOT C TMOMOIIBI0 WHAMKATOPOB (Makmyc, (GeHondTanenH, METHIOPaHK U
ApyTHeE).
K xonmy oOydenus B 9 kijiacce nmpeMeTHBIE Pe3ylbTaThl HA 6a30BOM yPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0yUAIOIIUXCS YMEHHM
. pacKkpbpiBaTh  CMBICI  OCHOBHBIX XUMUYECKUX TOHSATHIA:
XUMHYECKUW BJIEMEHT, aToM, MOJIeKyJia, WOH, KaTUOH, aHHOH, MPOCTOE
BEIIECTBO, CJI0KHOE  BEUIECTBO,  BAJICHTHOCTb,  AJIEKTPOOTPHUIATEIBHOCTD,
CTENIeHb OKUCIICHUS, XUMUYECKas peaKilys, XUMUYECKasl CBS3b, TEIIOBOU 3(hPeKT
peakuuu, MOJIb,  MOJIApPHBIH  00BEM,  pPacTBOp,  DIIEKTPOJIHTHI,
HEAJIEKTPOJHUTHI,  DJIEKTPOJIUTUYECKAsT  AMCCOLMANMS,  PEAKUUU  HMOHHOIO
oOMeHa, KaTajau3artop, XUMHUUYECKOE pPaBHOBECHE, OOpaTUMbIe "



HeoOpaTHMble peakumu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbIE peaxkuuy,
OKHCJIUTEIIb, BOCCTAHOBUTEIb,  OKHMCICHME W  BOCCTAHOBICHHUE,
auiorponusi, aM()OTEPHOCTh, XUMHYeCKas CBs3b  (KOBaJIGHTHAs, HOHHA,
MeTaJINnIecKas), KPUCTAJUIMYECKAs.  PEIICTKA, KOppO3Usl  METAJIOB,
CIUIaBbl,  CKOPOCTh  XUMHUYECKOW  pEaKkluu,  MPEACIbHO  JOIyCTUMas
koHueHTpauus I1/IK BemecTsa;

. WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKMX MOHATUH U
NPUMEHSATH 3TH MOHATHS IPHU ONMCAHUY BEIECTB U UX IPEBPALICHUN;

. UCMOJb30BaTh XUMHUYECKYI0 CHMBOJUKY JJIs cOCTaBieHHs (HopMyd
BELIECTB U YPABHEHHUI XUMHUUYECKUX PEAKLH;

. OIpeCaCIATH BaJICHTHOCTb )51 CTCIICHb OKHCJIICHUA
XUMHUYCCKHUX IJICMCHTOB B COCAMHCHUAX pPa3JIN4YHOT O cocCTaBa,
MPUHAAJICKHOCTDH BCHICCTB K

ONpENeNCHHOMY KJacCcy COEIMHEHUH 10 QopmyliaM, BHJ XUMHUYECKOW CBS3U
(koBaJIeHTHAs, WOHHAs, METAJUTMYECKas) B HCOPraHMYECKUX COCAMHCHHSX,
3aps] MOHA MO XUMHUYeckol Qopmyne, XapakTep cpelbl B BOAHBIX PacTBOpax
HEOPraHMYECKUX COEAMHEHUM, THUN KPUCTANIMYECKON pEIIETKH KOHKPETHOTO

BELIECTBA,;
. packpeiBath cMmbich [lepuoamueckoro 3akona [JI. M.
MeHnneneeBa W JEMOHCTPUPOBATH  €r0  IOHMMAaHHUE! ONMHCBHIBATH U

Xapaktepu3oBarb TabnuuHyro Gopmy Ilepuoanueckoir cHCTEMBl XUMHUYECKUX
DJIEMEHTOB. pa3juyaTh IOHATHS  «ryiaBHas moArpymma  (A-rpymma)»
«mobounass moarpymnma  (b-rpymma)»,  Mambie  u OoONbIIME  MEPHOJBI,

COOTHOCHUTH 0003HAUYCHHH, KOTOpBIE  HUMEKOTCSA B

nepuoANYecKon  Tabmuie, ¢ YUCJIOBBIMU XapaKTEPUCTUKAMHU  CTPOCHUS
aTOMOB XMMHUYECKHX 3JCMEHTOB (COCTaB U 3apsn anpa,

obmee YUCIO  3JEKTPOHOB W pPaCHpelereHue  HX o

AIEKTPOHHBIM CIIOSIM),  OOBSCHATH  OOIME 3aKOHOMEPHOCTH B H3MCHCHUHU

CBOMCTB 3JIEMEHTOB M HMX COCJUHECHUU B IpeJeiax MaJbIX NEPUOJOB M IJIaBHBIX
HNOATPYNI C YYETOM CTPOECHUS UX aTOMOB;
. KIacCU(PUIIUPOBATh XMUMHUYECKHE OIIEMEHTHI, HEOPraHMYECKHE BEIIECTBa,
XAMUYECKHe peaknuu (Mo 9YHCIy H COCTaBy YYAaCTBYIONIMX B PEaKIUU
BEIIECTB, MO TeMIOBOMY Od(hdexTy, M0 HU3MEHCHHIO CTENEHEW OKHUCICHUS
XAMHUYECKHUX DJIEMEHTOB);
. XapakTepu3oBaTh (OMHCHIBATH) OOIMHE H CHEIUPUICCKHE XUMHUUYECKHE
CBOMCTBAa  MNPOCTBIX M  CIOXKHBIX  BEIIECTB, TMOATBEPXKAAs  ONUCAHUE
OpUMEpaMu  MOJIEKYJISIDHBIX W HOHHBIX  YPaBHEHHMH  COOTBETCTBYIOUIUX
XUMHYECKUX PEAKIIHH;

e COCTaBJSATH YPaBHEHMS DJEKTPOJUTHUUYECKOW JUCCOLUMAIMU  KHUCIOT,

1ieJIoueil U coJied, TOJIHbIE U COKPAICHHbIE YPABHEHUS pEeaKI[Mii HOHHOTO



O6M6Ha, YPaBHCHUA peaKum?I, IMOATBCPKAAO U X CymeCTBOBAHUC FeHETHUYECKOM CBSI3U MCKIY
BCHICCTBAMHU pPa3JIMIHBIX KJIACCOB,

. pacKpeIBaTh CYIIHOCTD OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
HOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOI'O OallaHCca ATUX PEaKIUi;

. OpPOrHO3UPOBATh  CBOMCTBA  BEIIECTB B  3aBUCUMOCTH OT WX CTPOCHHUS, BO3MOXHOCTH  TMPOTEKAHMUS
XUMHYECKUX TPEBPAICHUN B Pa3JIUUHBIX YCIOBUAX;

. BBIUUCISATH OTHOCHUTEIIbHYIO MOJIKYJISAPHYIO W MOJIAPHYIO MAacChl BELIECTB,

MAacCOBYIO  JIOJII0  XMMHYECKOro dJIeMEeHTa 1o ¢opMyJie COCIMHEHUS, MAacCOBYIO JOJIO BEIIeCTBa B PacTBOPE,

MPOBOAUTH PACUCThI IO YPABHEHUIO XUMHUYECKOW pEeaKInH;

. co001aTh TMpaBuia MO0JIb30BAaHUSA  XUMHUUYECKOUNOCYIAOH | 71a00paTOPHBIM

o0opynoBaHHEeM, a Takke TMpaBuja oOOpalleHUusT ¢ BENMECTBAMH B  COOTBETCTBMM C  HMHCTPYKIUSAMU  TIO

BBITIOJIHCHUIO JIA0OPATOPHBIX ~ XMMHYECKHUX  OMBITOB IO  TMOJYYEHHID H  COOMpAHUI0 Ta3000pa3HBIX BEIIECTB

(aMMHuaKa W yrieKHcjoro rasa);

. IPOBOJUTH PEAKIIUH, HOJTBEPKAAIOIINE KayeCTBEHHBIN COCTaB pPa3IUYHbBIX

BEIIECTB. paclo3HaBaTh OMBITHBIM MYTEM XJIOpHI-, OpoMHuA-, MOAWA-, KapOoHaT-, d¢ocdar-, cuwiukar-, Ccyiabhar-,

TUAPOKCU-UOHBI, KAaTMOHBl aMMOHHUS M MOHBI HW3YYEHHBIX METAJJIOB, TMPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax

HEOPraHMYECKUX BEILECTB;

. IPUMEHSITh OCHOBHBIE OINEpPALlMM MBICIUTEIBHON NEATEIIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEeHHUE, 00001IeHHE, CHCTEMAaTH3AIIHIO, BBISIBJICHUE TPUYUHHO-

CIEACTBEHHBIX CBS3EU —

JUII W3Yy4EeHUS CBOWCTB BEHIECTB M XHUMHUYECKHX  pPEaKIUi, €CTECTBEHHO-HAy4YHbIE€  METOAbl  IO3HAHUSA  —

HAOJIFOICHUE, W3MEpPEHHEe, MOJICIUPOBAHUE, SKCIEPUMEHT (peanbHBIH W MBICICHHBIN).

TEMATHYECKOE ITJNTAHUPOBAHMUE 8 KJIACC

Ne HaumenoBanue pa3genos u | Koinyecrso yacos JaexTponHble (U poBbIe)
n/n TeM IPOrpaMMbl Bcero KoHTposbHbIe IMpaKTuyeckue o0pa3oBaTesIbHbIEC pecypchl




padoThI padoThI
Pa3nen 1. IleppoHayajibHbIe XUMUYECKHE TOHATHS
XuMmusa — BakHast 00J1acThb
11 €CTECTBO3HAHUSA U 5 5 bubnunorexa [JOK
' MIPAKTUYECKOU IEATEIIbHOCTH https://m.edsoo.ru/7f41837c¢
yeJoBeKa
12 BemecTBa 1 xumnueckue 15 bubnuoreka [JOK
' peakiun https://m.edsoo.ru/7f41837c
Hroro mo pazmeny 20 2
Paspnen 2. BaxHelue npeactaBuTe Il HEOPraHM4eCKUX BellecTs
21 Bosnyx. Kucnopon. [Tonsitue 5 bu6nuotexa IIOK
' 00 okcuIax https://m.edsoo.ru/7f41837¢c
59 Bonopon.Ilonstue o 8 1 bu6nuoteka [IOK
' KHCJIOTAaX M COJISAX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bubnnoreka [JOK
2.3 5 1
OCHOBaHUAX https://m.edsoo.ru/7f41837c¢
54 OCHOBHBIE KJIACCBI 11 1 bubnunoreka [JOK
' HEOPraHMYEeCKUX COCIUHEHUHN https://m.edsoo.ru/7f41837¢c
Htoro no pazueny 30 3

Paznea 3. Ilepuoauyeckuii 3axon u [lepuoanyeckasi cucrema xumnyecknx 3jaemMeHToB /. U. MenaesieeBa. CTpoeHue aTOMOB.

Xumuueckas CBsI3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE Ppe€aKIun

Ilepuoauueckuii 3aK0OH U
[Iepuonnueckas cucrema

31 bubnunoreka [JOK
' https://m.edso0.ru/7f41837¢
X
HMu4Yeckux saemenToB . M. 7
Memngene-eBa. CTpoenue

aToMa



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

XuUMH4ECcKas CBA3b. BuG LOK
noInoTeKa
.2 -
3 OxuciurensHo 8 https://m.edsoo0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIINHT
5 bubnmnorexa [JOK
nu 1
TOTO To pasaeity > https://m.edsoo0.ru/7f41837¢c
PesepBHOE Bpemst 3 bubnnorexa HOK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB IT10 68 5
ITPOTPAMME
INOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC KoanuecTBo 4acoB
DJIEKTPOHHbBIE
Tema ypoxka KoH a0o ara U3y4eHus
N Ma yp OMTO.ILHblE PAGOTH 1 | y L hpOBBIE
IIpakTHyeckmne
n/n o0pa3oBaTesbHbIC
padoTsI NnaH ®dakr pecypchl
1 [Ipenmer xumuu. Posp xumunu B 1 bubnaunortexa LIOK
JKU3HU 4YelnoBeka. Tena u BeliecTna https://m.edsoo.ru/ff0



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d210c

d210

N
L

bubaunoreka IJOK 1 https://m.edsoo.ru/ff0
Ilomarue o METOJaxX MMO3HAHHUS B
2 d227¢
XUMHUHU
Tpaxriueckas pabora Ne 1 «[Tpasua bubiunoreka IOK 1 https://m.edso0.ru/ff0
3 paboThl B 1a0OPATOPUU U IPUEMBI d23de
obpartenus ¢ 1abopaTopHBIM Bu6nuorexa [JOK 1 https://m.eds00.ru/ff0
000pyIOBaHUEM» d26ca
4 YucTtele BemecTa 1 cmecu. CocoObl bubnuoreka [JOK 1 https://m.edsoo.ru/ff0
pasJeNneHus cMeceit d28c8
bubommoTexa HOK 1 https://m.edsoo.ru/ff0
[MpakTudeckas pabora Ne 2 d2a6¢ 5 .
5 «Paznenenne cMeceii (Ha IpuIMepe I
. bubnuoreka [IOK 1 https://m.edsoo.ru/ff0
OYKCTKH MOBAPSHHOMN COJTH)» b
bubnunoreka IJOK 1 https://m.edsoo.ru/ff0
6 ATOMBI 1 MOJIEKYJIBI
d2a6¢
buonmoTtexa IHHOK 1 https:7/m.edsoo.ru/ffo
7 XHUMHYecKHue dIeMeHTH. 3HaKU d2d50
(CHMBOITBI) XHMHYECKHX ONIEMEHTOB Bu6nuoreka [JOK 1 https://m.eds00.ru/ffo
d2eae
8 IIpocThie U CIIOXKHBIE BEIIECTBA
9 ATOMHO-MOJICKYJISIPHOE YICHHE
3aKOH MOCTOSHCTBA COCTaBa
10 BellecTB. XuMuueckas popmyna.

BaneHTHOCTh aTOMOB XUMHYECKHUX



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

OJICMCHTOB

bubaunoreka IIOK 1 https://m.edsoo.ru/ff0
11 OrtHocuTellbHAsg aTOMHAasl Macca. 43236
OTHOCHUTENbHASI MOJIEKYJISIPHAs Macca T
bu6nuoreka [IOK 1 https://m.edsoo.ru/ff0
d350¢
12 MaccoBas 1011 XUMHAYECKOTO _
IEMEHTA B COETHHCHUM bubiuoreka IIOK 1 https.//m.edsoo.ru/ffQ
d5230
KonudecTso BemecTBa. Mob bubnuoreka [JOK 1 https://m.edsoo.ru/ff0
13 ' ' :
MounsipHast macca d3rfa
bubauorexa HOK 1 https://m.edsooru/ff0
14 Ou3nyecKkre U XUMHYECKHE SIBJICHUS. d3alé
XuMu4decKasi peaxius bubnuoreka IJOK 1 https://m.edsoo.ru/ff0
d3b88
15 [Ipu3Haku u yCIOBHs MPOTEKAHUS bubnunoreka IJOK 1 https://m.edsoo.ru/ff0
XUMUYECKUX peaKInii d5708
bubnuoreka IJOK 1 https://m.edsoo.ru/ff0
16 3aK0H COXpAaHEHHS MACChI BEIIECTB. d3f34
XHUMHUYECKHE YPaBHEHUS
bubnuoreka [JOK 1 https://m.edsoo.ru/ff0
Brruncnenns KoJmdecTBa, MacChl d40c4
17 BEUIECTBA 110 YPABHEHHUAM 1 1 Butnnoreka LIOK
XUMHUYECKUX PEaKIIHii
Knaccudukanus XuMu4ecKux
18 peakiuii (CoeTMHEHH s, Pa3JI0KEHHS,
3aMeIIeHHs, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIUKIONeauCT. O000IeHue U
CHCTEMaTHU3alus 3HAHUH
20 KonrponsHas pabora Nel o reme



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

«BemecTBa 1 XUMHUYECKUE PEAKLIUNA»

https://m.edsoo.ru/ff0
d4290

Bo3ayx — cmecsk razos. Cocras

bubnuoreka [JOK

21 Bo3ayXxa. Kucnopom — snemenT u https://m.edsoo.ru/ff0
npoctoe BemectBo. O30H d448e
duznyecKkre U XUMUYECKHE CBOMCTBA bubnunorexa [JOK
22 KHCJI0po/a (peaKluu OKUCIIEHNUS, https://m.edsoo.ru/ff0
ropenue). [lonstue 00 oxcuaax d4614
Crioco0bI moTy4eHHs KUCIOpoa B bubnmnorexa [JOK
23 1abopaTopuy U NPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0
[IpuMeHerre Kucaopoaa d497a
TennoBoii a3 ekt xumuueckoit
bubnnoreka [JOK
peaKIuy, MOHITHE O
24 https://m.edsoo.ru/ff0
TEPMOXHUMHYECKOM ypaBHEHHH, SK30- 44790
U SHJOTEPMUYECKHUX PEaKIIHUIX
Tormmso (HedTh, yroib U METaH). bubnmnoreka [JOK
25 3arpsi3HEHHE BO3/yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0
MPEI0TBPAICHUS d4cda
[Ipaktrueckas padota Ne 3 mo Teme bubnuotexa [IOK
26 «[lony4yenue u cobupanue https://m.edsoo.ru/ff0
KHUCJIOPO/JIa, U3YYEHUE €T0 CBOMCTB» d4ae2
Bonopon — snemeHT u mpocroe bubmorexa [IOK
27 https://m.edsoo.ru/ff0
BelecTBo. Haxoxaenue B mpupoje
d4ddo
. bubnunoreka [JOK
dusnueckne U XUMUYECKHE CBOMCTBA
28 https://m.edsoo.ru/ff0
BojiopoJa. [Ipumenenue Bogopoia
d4ddo
bubnuoteka [IOK
29 [lonsiTHE O KUCIIOTAX U COTAX u

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

d50d

P

bubaunoreka IJOK 1 https://m.edsoo.ru/ff0
CriocoObI moJTydeHus BOIOPOa B
30 d4ddo
naboparopun
bu6nuoreka IIOK 1 https://m.edsoo.ru/ff0
[Ipaktudeckas padora Ne 4 o Teme dafa2
31 «Ilonyuenue 1 codupaine BoAOPOAR, Bu6iorexa IJOK 1 https://m.edsoo.ru/ff0
U3Yy4YEHHE €T0 CBOMCTB» d5426
2 MossapHbIi 066EM ra3oB. 3aKoH bubinoreka I[OK 1 https://m.edso0.ru/ff0
ABorazipo d55a0
. bubnmorexa HOK 1 https:7/m.edsoo.ru/ffo
Brruucnenus o0beMa, KoJIMYecTBa 45708
33 BEIIECTBA Ta3a 10 €ro W3BECTHOMY i
KOJMYECTBY BEIIECTBA WITH 0GBEMY ]_?ZI?—? noteka [JOK 1 https://m.edsoo.ru/ff0
Uoord
Brruucnenuss o0BEMOB  Ta30B  TIO i
bubnunoreka IJOK 1 https://m.edsoo.ru/ff0
34 YPaBHCHHIO peEaklud Ha OCHOBE d50ed
\ . e?
3aKOHAa 0OOBEMHBIX OTHOIIICHH Ta30B =T
DI3IYecKre 1 XUMITIecKIe CBOHCTRA bubnunoreka IJOK 1 https://m.edsoo.ru/ff0
35 d5b40
BO/IBI
. bubnuoreka IJOK 1 https://m.edsoo.ru/ff0
CoctaB ocnoBanui. [lonsitne 06 ]
36 d5eba
HUHIUKATOpax
Boga kak pacTBopuTeb.
37 Hacepimiennbie 1 HeHACBIEHHBIE
pacTBopbl. MaccoBas J0J1s BEIIECTBA
B pacTBOpe
IIpakTuueckas pabora Ne 5 mo teme
38 «[IpuroroBnenne pacTBOpOB C

OTIPEJICIICHHOW MacCOBOM A0JEH



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

PacTBOPEHHOTO BEIIECTBAY

Konrponsnas padora Ne2 o reme

bubnuoreka [JOK 1

39 https://m.edsoo.ru/ffo
«Kucnmopoa. Bogopon. Bona» 46342
bu6nuoreka [JOK 1 https://m.edsoo.ru/ff0
OKcunpl: coCcTaB, KIacCUPHUKAIIHS,
40 dée6de
HOMEHKJIaTypa
bubinunoreka IIOK 1 https://m.edsoo.ru/ff0
[Tony4yenune 1 XUMHYECKHE CBOMCTBA de64e
41 KHCJIOTHBIX, OCHOBHBIX H bubnuoreka IIOK 1 https://m.edsoo.ru/ff0
aM(pOTEPHBIX OKCHJIOB d67ca
i OCHOBAHHS: COCTAB, KIACCHDHKAIIHS, bubnuoreka [JOK 1 https://m.edsoo.ru/ff0
HOMEHKJIaTypa dé7ca
bubnuoreka ITOK 1 https://m.edsoo.ru/ff0
43 [Tonydenne u XMMUYECKHE CBOMCTBA dfee2
OCHOBAHUI bubnunoreka IJOK 1 https.//m.edsoo.ru/ff0
dfee2
44 KucnoTsr: cocras, knaccudukanms, bubnunoreka I{OK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00a d9474
45 [TonydeHue 1 XUMUYECKHE CBOMCTBA bub6itnorexa IIOK
KHCIOT 1 1 https://m.edsoo.ru/00a d9b7c
Conu (cpenHue): HOMEHKIIATYpa,
46 CrocoObl NOTY4YEHUs, XUMUYECKHE
CBOMCTBA
IIpakTuueckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTANBHBIX 3a/1a4 10 TEME

«(OCHOBHBIE KJIACChl HEOPTraHUYECKUX
COEIMHEHNIT»



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

['eneTnueckas cBs3b MEKIY bubnuorexa [JOK
KJIACCaMM HEOPraHUYECKUX 1 https://m.edsoo.ru/00a d9a50

COCIMHEHU I Bubimoreka IIOK

1 https://m.edsoo.ru/00a d9ch2

O000111eHIE U CUCTEMATU3ALHAS
SHAHUI bubnuorexa [IOK
1 1 https://m.edsoo.ru/00a d9ela

Konrpospnas padora Ne3 o Teme
HTPOJIbHAsE PaboT. 10 TeM Bu6nunorexa [JOK

"OcHo € KJIacChI Heopra ec
HOBHBIC KJIACCHI HCOPraHMICCKUX 1 https://m.edsoo.ru/00a d9ffa

coenquHeHnin"
IlepBble nONBITKY KIaccuUKauu bubaunorexa IIOK
XUMHYECKUX dJIeMeHTOB. IloHsaTue o 1 https://m.edsoo.ru/00a da52c

rpymnmnax CXOAHBIX 3JICMCHTOB

N bubnnoTteka IIOK
[Tepuonuyeckuii 3aK0H U

1 https://m.edsoo.ru/00a da52c
[Tepuonuueckas cucrema
XUMHUYECKux 3aeMeHToB Jl. M. bubinorexa LIOK

1 https://m.edsoo.ru/00a da342
Meuneneena

bubanoreka [IOK

1 https://m.edsoo.ru/00a da6bc

[lepuoapl, rpymniibl, MOATPYIIIIBI

HARFOTOK a TTOX

B TOAMOTCKa {UIN
Crtpoenne atomoB. CocTaB aTOMHBIX 1 https://m.edsoo.ru/00a da824

saep. M3oTonsl

CtpoeHue 3IeKTPOHHBIX 000JI0UeK
aTOMOB 3JieMeHTOB [lepuoandeckoi
cuctemsl /. 1. Menaeneepa

XapakTepuCcTUKa XUMUYECKOTO
JJIEMEHTA I10 €ro MOJIOKEHUIO B
[Tepuonnueckoit cucreme /. 1.
MenneneeBa



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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

3nauenue [lepuoaunueckoro 3akoHa
JUISl pa3BUTHUSI HAYKU U IPAKTUKH. [].

bubaunoreka IIOK

57 L https://m.edsoo.ru/00a
N. MenneneeB — y4d€HBIH, Iearor U
da96e
rpax1aHUH
DIEKTPOOTPUIIATEITLHOCTH ATOMOB Br6muotexa HOK
58 https://m.edsoo.ru/00a
XUMHUYCCKHUX DJICMCHTOB
daab8
bubnuoreka [JOK
59 HNounnasg xumnueckas CBI3b https://m.edsoo.ru/00a
dac34
KOBaJ'IeHTHaSI HOJ'I?IpHaSI XUMHNYCCKasa BI/I6J'II/IOT€K3 HOK
60 https://m.edsoo.ru/00a
CBA3b
daab8
KoBanenTnasa HenonsapHas bubnnorexa LIOK
61 p https://m.edsoo.ru/00a
XAMHUYECKas] CBS3b
daab9
bubnnoreka [JOK
62 CrerneHb OKHCICHUS https://m.edsoo.ru/00a
dae28
OKHUCIUTENBHO-BOCCTAaHOBUTEILHBIE Bubmzorexa HOK
63 https://m.edsoo.ru/00a
peakuu db076
bubnunoreka [JOK
64 OKHCIIUTEIN U BOCCTAHOBUTEHN https://m.edsoo.ru/00a
db076
bu6nunoreka [JOK
65 [Ipomexyrounas arrecranus https://m.edso00.ru/00a
db486
66 PezepsHblil ypok. OGo01meHue u bubnaunortexa LIOK

CcHCTeMaTHu3alus 3HaHUM

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



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

db33¢
. bubnuorexa [JOK

PeszepBu ok. O000IIIEHNE
67 PBHEIH YpOK iu et 1 https://m.edsoo0.ruf00a d9ch2

cucTeMaTu3alys 3HAHUH
68 Pe3epBHblil ypok. O60061IeHNE 1 *

CUCTEMATHU3ALMs 3HAHUHT
OBUIEE KOJIMYECTBO YACOB I10 68 4
ITPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

TEMATHYECKOE IINTAHUPOBAHMUE 9 KJTACC

KouaunyecTBo yacos DJeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbie
Ne i/ P Konrpoabnsie | IIpakTuyeckue (uchp )
NMPOrpamMMbl Bcelo o0pa3oBaTeJibHbIE
padoTbI padoTbI
pecypchbl
Paspnen 1. BemecTBo 1 XMMHYECKHE peaKUUH
11 [ToBTOpEeHue u yriayoOiaeHne 3HaHU I 5 1 bubnmnorexa [JOK
' OCHOBHBIX pa3JIeJioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6nuotexa [IOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DNEKTPOJUTHYECKAS TUCCOIUALIHS. 8 1 1 bubnmnorexa [JOK
' XHMMHYECKHE PEAKIMH B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17 2 1
Pa3nen 2. Hemeranbl 1 MX COEIHHEHHA
51 OO6mrast XxapaKTepUCTUKA XUMUUIECKHX 4 1 bubnuotexa [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO01as xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA- nbl. Cepa u e¢ 6 bubmmotera LHOK
' Py, AP https://m.edsoo.ru/7f41a636
COEIMHEeHUS
OO01as xapakTepucTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynmbl. A30T, hochop u ux 7 1 bubmmorexa LOK
' M ’ https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as xapakTepucTUKa XUMUYECKUX o OK
24 snemeHToB |VA-rpynnsl. Yriaepoa u 8 1 2 nomrotexa L

erMHI/Iﬁ U UX COCAMHCHUA

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



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

Uroro mo pazueny 25
Paznen 3. MeTa/Ibl M X COeMHEHHS
. bubnmnorexa [JOK
3.1 OO1ue cBOMCTBA METAIOB 4 httos://m.edsoo.ru/7f41a636
. bubnunorexa [JOK
3.2 Bakueiinire MeTajabl U UX COSIUHEHUS 16 2 httos://m.edsoo.ru/7f41a636
Hroro mo pazmeny 20 2
Paznen 4. Xumusi u okpy:kamomas cpeaa
4.1 BemntecTtBa 1 MaTepuaibl B JKH3HH YeJIOBEKA 3 bubmmorexa [{OK
) m prai https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
Pe3epBHOE BpeMs 1 bubmorexa OK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 66 7



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

HHOYPOYHOE IIVIAHUPOBAHMHE 9 KJIACC

KoauvecTBO yacos W DJIeKTPOHHbIE
aTa nm3ydeHus
Ne ~ ¥ Hu(poBbIE
Tema ypoka Kounrpoasusie | HpakTuueckue |
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI eCVDCLI
MnaH daKr pecyp
[Tepuonueckuil 3aK0H.
RuAamarera LTS
[Tepuoaunueckas cucrema IR ERE
1 1 https://m.edsoo.ru/00adb 59
XuMudeckux anemenTon /. 1.
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUH BubmroTexa LIOK
1 hit Jlrmn Adlean i AAK AINA
< L NP S /7111.CUSVU TUvuaul OUO
9 CBOHCTB XUMHUYECKUX —
AJIEMEHTOB TIEPBBIX TPEX
PBRIX TP Bu6nunorexa [JOK
TepHONOB 1 https://m.edsoo.ruf00adb 7e2
Knaccudukauus n
Purcan bubnauoreka HOK
3 HOMEHKJIaTypa
yp 1 https://m.edsoo.ru/00adb ac6
HEOPTraHUYECKUX BEIIECTB
Bunpl xuMudeckoii ¢BsI3U U
4 THUIBI KPUCTAIINYECKUX 1 1
peLIeTOK
Kontponbnas pabota Nel mo
RuAtir 11O
DrUOIINMUICRA T{UIN
teme «lloBTOpEeHUE 1
5 . 1 https://m.edsoo.ru/00adb cb0
yriIyOJieHue 3HaHUH OCHOBHBIX
pas3aenoB Kypca 8 kiacca»
Knaccudukanus XuMudeckux
6 peaxIuii Mo pa3IuaHbIM

IpU3HAKaM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

ITonsTHe o ckopocTu

XUMUYECKOU pEeaKLHH. Bubnuorexa IJOK
7 1 https://m.edsoo.ru/00adb e9a
[ToHATHE O TOMOTCHHBIX H
TeTEPOTCHHBIX PEAKIUAX
IloHATHE 0 XUMHUYECKOM
paBHOBecuu. DakTOPBHI, Bubanorexa LIOK
BIHAIONINE HA CKOPOCTb 1 https://m.edsoo.ru/00adc 28c
8 XUMHUYECKOUN peakiuu 1
MOJI0KEHUE XUMUYECKOTO Bu6iuorexa LIOK
PaBHOBCCHS 1 https://m.edsoo.ru/00adc ade
OKuCIuTEIHHO- bubnunoreka [IOK
9 BOCCTaHOBHUTEJHHbIE PEAKIU 1 https://m.edso0.ru/00adc d68
Teopust HIEKTPOTUTUIECKON bt MUIUK‘% HOK
1 https://m.edsoo.ru/00add 448
10 mucconuanuu. CHILHBIE U
cia0ble JIEKTPOTUTHI _ o
DHNOJIMOTCKA LITUKN
1 VloHHBIE YpaBHEHI peaKuii 1 https://m.edsoo.ru/00add 5d8
XUMHYECKHE CBONCTBA KUCIOT Bu6nuorexa [JOK
M OCHOBaHHH B CBETE 1 https://m.edsoo.ru/00add 8b2
12 NPEICTaBICHUN 00
AEKTPOJTUTUYECKOU 1 bubnuoteka [IOK
JHUCCOIAINN
XUMHUYECKHE CBOMCTBA CONCH
B CBETE Mpe/CTaBlIeHUl 00
13 AIIEKTPOJIUTUUECKON
JIACCOLIUAITNH
14 [TonsATHe 0 rugponn3e conen



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
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/00add
9d4

O06o0011IEHNE U

bubnuoreka [JOK

15 . https://m.edsoo.ru/00add
cucTeEMaTu3anus 3HAHUH
di2
[IpakTudeckas padora Ne 1. bubnmnorexa [JOK
16 «Pemrenue https://m.edsoo.ru/00add
SKCIEPUMEHTAIBHBIX 3a1a9%» bfa
Konrponsnas padora Ne2 mo
TeMe «IJIEKTPOIUTHYECKAs bubmmorexa OK
17 https://m.edsoo.ru/00add
nucconranus. XUMHYECKHE ecO
peaKkuuu B pacTBOpax» T
OO6mras xapaKTepucTuKa bubnmnorexa [JOK
18 rajJoreHoB. XMMHUECKHUE https://m.edsoo.ru/00add
CBOICTBA Ha IIPUMEPE XJI0pa fe2
Xinoposogopona. ComsHas
KI/ICJ‘II:)Ta XI/IpMI/I‘leCKI/Ie bubnnorexa LHOK
19 o https://m.edsoo.ru/00ade
CBOMCTBA, MOJIYUYCHHE, 104
MIPUMEHEHUE o
[IpakTrueckas padota Ne 2 1o
teMe «lloydeHne colstHOMI bubnnorexa LIOK
20 1 . https://m.edsoo.ru/00ade
KHCJIOTHI, H3y4eHHE €€ 343
CBOICTB» T
Boruncnenus mo ypaBHEHHSIM
. bubaunoreka [JOK
XUMHUYECKUX PEaKIHi, eclin
21 https://m.edsoo.ru/00ade
OJIMH M3 PEareHTOB JlaH B 488
HU30BITKE -
92 OO01mas xapakTepucTuKa bubnuotexa [IOK

snemMeHToB VIA-Tpynmbl

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



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
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

64a

AnnoTpomnHbie MOAUPUKAITIH
cepbl. HaxoxaeHue cepol u ee

bubnuoreka [JOK

23 N https://m.edsoo.ru/00ade
COC/IMHEHUH B MPUPOJIE. 642
XUMHUYECKHE CBOMCTBA CEPhI o
CepoBoaopo, CTpOCHHUE, bubnuoreka [JOK
24 ¢uznyeckue 1 XUMHYECKHe https://m.edsoo.ru/00ade
CBOHCTBA 802
Oxcunpl cepol. CepHast
KHCI0Ta, (U3NYECKUe U bubmmorexa HOK
25 ’ . https://m.edsoo.ru/00ade
XUMHUYECKHE CBONCTBA, 228
pUMEHEHHUE
XHMMHYECKHE PEAKIINH,
JIeXKAaIIe B OCHOBE
MIPOMBIIIJIEHHOTO Croco6a bu6nuoteka IIOK
26 MOJIYYEHHUSI CEPHOU KHUCIIOTBHI. https://m.edsoo.ru/00ade
XHUMUYECKOE 3arpsA3HEHNE c8a
OKpYKalolleu cpeibl
COCIMHCHUSMH CEPhI
Brruncnenue maccoBoii 1011 Bubmzorexa HOK
27 https://m.edsoo.ru/00ade
BBIX0/JIa IPOJIYKTa PEAKIIUN c8a
OO6mras xapaKTepucTUKa
351eMeHTOB VA-Tpymnmnsl. A30T, Bbubnunoreka [JOK
28 pacnpocTpaHeHue B PUPOJIE, https://m.edsoo.ru/00ade
¢bu3nyecKue U XUMHYECKHe eab
CBONCTBa
29 AmMuax, ero puzndecKue u bubnunoreka [JOK

XHMHUYECKHE CBOICTRBA,

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



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

MOJIY4YCHUC U NIPUMCHCHUC

004

[Ipaktuueckas padora Ne 3 o bubnunoreka LIOK
30 teme «[lomydenne ammuaka, 1 1 https://m.edsoo.ru/00adf 180

U3Yy4YEHHE €T0 CBOMCTB» BuGinorexa LIOK

A3o0THast KUCIIOTa, €€ 1 https://m.edsoo.ru/00adf 306
31 (u3HIECKue M XUMUYCCKUC

CBOIICTBa

Hcnonb30Banye HUTPATOB U brbinotexa LIOK

CcOIeH AMMOHIS B KA4eCTRE 1 https://m.edsoo.ru/00adf 518
32 MUHEPaJIbHBIX YIOOPEHUH.

XUMUYECKOE 3arps3HEHIE

OKPYXKAaIOIIEH Cpeabl bubnunoreka [IOK

COEIMHEHUSIMH a30Ta 1 https://m.edsoo.ru/00adf 68a

®ocdop. Oxcun dhochopa (V)
33 u dochopHas KUCIoTa, Bu6inoreka IJOK

(bu3MUecKue u XUMHUUYECKHE 1 https://m.edsoo.ru/00adfc 20

CBOICTBA, MOJTyYEHUE

Hcnons3zoBanue pocdaros B bubmotexa LIOK

KATeCTEE MHHEPATEHBIX 1 https://m.edsoo.ru/00adf d9c
34 ynoOpeHuid. 3arpsi3HeHUE

HNPHUPOJIHOM cpeibl pocharamu bubnuoreka IIOK

VIIepost, pacipoCTpaHeHHe B 1 https://m.edsoo.ru/00adfe be
35 npupoje, Gu3ndecKue u

XMMHUYECKUE CBOMCTBA

Oxcunpl yriepona, ux

¢buznyecKue U XUMHYECKHe
36 CBOMCTBA. JKOJIOTUYECKHE

npoOJIeMBbI, CBSI3aHHBIC C
okcugoM yriepoaa (1V)



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

bubnunoreka IJOK
37 YronbHast KHCJIOTa U €€ COIU 1 https://m.edsoo0.ru/00ae0 06¢
[IpakTudeckas padora Ne 4 o Bu6inorexa [IOK
teme "llonydyenue 1 1 https://m.edsoo.ru/00a¢0 27e
38 YTJIEKUCIIOTO Ta3a.
Ka‘leCTBeHHaﬂl lpeaKum{ Ha Bu6tnorexa [IOK
KapboHaT-HOH 1 https://m.edsoo.ru/00ae0 54e
[lepBoHauanbHbIC TTOHITHS 00 Bubiorexa [IOK
39 OpPraHWYECKUX BEIIECTBAX KaK 1 https://m.eds00.ruf00ae0 80a
0 COCJIMHEHUSIX YIiIepoia
bubnnoreka I{OK
40 KpemHuuii v ero coeiMHeHns 1 1 https://m.edsoo.ru/00ag0 bf2
[TpakTrueckast pabota Ne 5. bubrorexa HOK
1 1 https://m.edsoo.ru/00aep €18
a1 Perenne sxcnepruMeHTaIbHBIX
3a7a4 1o teMe «Baxnenmme
HEMETAJUIBI U UX COCOUHEHUA»
Konrponsnas pa6orta Ne3 no bubanoreka IOK
42 TeMe «BakHeHIne HeMeTanIbl 1 https://m.edso0.ru/00ael 03¢
U UX COETUHEHUI»
OO01mas XxapakTepuCTHKa
XMUMHYECKUX 3JIEMEHTOB — 1 bubnunorexa [IOK
METaJIOB. MeTamuinyeckas
43 CBSI3b U MeTaInIecKas

KpUCTaJUITMUECKasi pelieTkKa.
dusnyeckue cBoCcTBa
METAJIOB

44

XMUMHUYECKUE CBOMICTBA



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
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

METaJIJIOB.
DNEKTPOXUMHUUECKHUH sl
HaIPsHKEHUM METAJIOB

https]

//m.edso0.ru/00ael 156

Oom1re cnocoObl MOTyISHUS

metamioB. CIuiaBbl. brbrnorexa LLOK
1 https://m.edsoo.ru/00ael 156
45 Brruucnienust o ypaBHEeHHUSIM
XUMHUYECKUX PEaKIHH, eclu
OJIUH U3 PEAareHTOB COJIEPIKUT Bu6stnorexa LOK
HPHMECH 1 https://m.edsoo.ru/00ael 278
46 [TonsiTHE O KOppO3UN bubnnorexa [IOK
METaIoB 1 https://m.edsoo.ru/00ael 4b2
bubauorexa L1OK
1 https://m.edsoo.ru/00ael 4b2
47 €JIOYHBIE METAJIJIbI
i bubnnoreka I{OK
1 https://m.edsoo.ruf00ael 5e8
48 OKCuIBI ¥ TUIPOKCHIBI HATPHUSA bubnnoreka I{OK
7 KaJIus 1 https://m.edsoo.ru/00ael 5e8
1
49 IllenoyHo3eMeNbHBIE METAIIBI
— KaJIbI[ui 1 Maraui BuGauoreka [TOK
1 https://m.edsoo.ru/00ael 886
50 Baxxnenne coeqnHeHus
KaJIbIUS
51 O060011IEH1E U
cUCTEMAaTHU3aIus 3HAHUH
59 JKécTkocTh BOABI M CIOCOOBI

€¢ yCTpaHEHUs



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
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

[TpakTuueckas padota Ne 6 mo Bbu6nuorexa IIOK
53 teme "JKECTKOCTh BOIEI U 1 1 https://m.edsoo.ru/00agl ae8
METO/Ibl €€ YyCTpaHEeHUs" Bubinorexa LIOK
1 https://m.edsoo.ru/00ael c64
54 ATIOMUHHUH Bbubnuorexa IIOK
1 https://m.edsoo.ru/00ael c64
55 AmdoTepHbIe CBOWCTBA butn HOTeKa. LHOK
OKCHJIa U THPOKCHJIA 1 https://m.edsoo.ru/00ael d86
bubnnorexa HOK
1 https://m.edsoo.ru/00ae3 5e6
56 Keneso
1
57 OxcHBl, THIPOKCHIBI U COTTN
xenesa (I1) u xenesa (111) brbiuorera LIOK
1 1 https://m.edsoo.ru/00ae3 de8
58 O06o06mecHNe U
CHUCTEMAaTHU3alKs 3HAHUI
[TpakTuueckast pabota Ne 7.
59 Pelenne »KCnepUMEHTAIBHBIX buba HOTeKa. LHOK
sazad 1o TeMe «BakHeHmme 1 https://m.edsoo.ru/00ael 750
METaJUIbl K UX COEIUHEHUS»
Brruucnenus mo ypaBHEHUSM
XMUMHYECKUX PEaKIui, eCiau 1
OJIMH M3 PEarcHTOB JaH B
60 N30BITKE WU COJICPIKUT
npuMecu. Beruucnenus
MacCOBOH JI0JIM BBIXO/Ia
NPOAYKTa PeaKIiu
61 O6oO0mmenue n



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

CUCTEMATHU3aLMs 3HAHUHT

62 HTorosas KoHTpoJbHAS paboTa 1 1
BeniectBa u maTepuansl B bubnauoreka IJOK
63 [IOBCEIHEBHON KU3HU 1 https://m.edso0.ru/00ae3f 50
ICJIOBCKA Bubnuotexa LIOK
X 1 https://m.edsoo.ru/00ae4 270
64 UMHUYECKOE 3arps3HCHHE
OKpYIKarOIIeit cpe/pl bu6nuoreka IJOK
1 https://m.edsoo.ru/00ae4 270
65 PoJib XUMHH B pelIeHAH bubnnoreka [JOK
YKOJIOTHYECKHX PoGIIeM 1 https://m.edsoo.ru/00ae0 d0a
PesepBubrif ypok. O600meHNe
66 W cucTeEMaTU3anus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 66 4 7

I[TPOTPAMME



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




