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HHOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 1Mo XMMUU Ha YPOBHE OCHOBHOT'O 0OIIIETO 0Opa30BaHMsI COCTABJICHA HA OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM MPOTpaMMBI OCHOBHOTO
obmiero oOpazoBanus, npenacraBieHHbix B ®I'OC OOO, Ha ocHOBe ¢enepanbHO padoueit
MPOrpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIMU MPENoAaBaHus yueOHOro mpeaMeTa « XUuMUs
B oOpasoBarenbHbIX opranusanusax Poccuiickoii ®enepanuu, a Takke ®PAOII 000 aas
o0yuarwmuxcs ¢ OB3.

JlanHas mporpamMma cocTapiieHa JUIs 0OYYArOIIMXCs € PACCTPOUCTBOM C ayTUCTHYECKOTO
crekTpa ( BapuaHT 8.1.).

[MporpamMma mo xumuM Ja€T TMPEACTaBICHUE O IICNAX, OOmeH crpaTeruu oOydeHUs,
BOCIUTAHUS W Pa3BUTHs OOYYAIOIIMXCS CpPEACTBAMHM Yy4eOHOro NpeaMeTa, yCTaHaBIMBAET
00s13aTeIPHOE TIPEAMETHOE COJIEpKAHUE, MPEAyCMaTPUBACT pachpeesieHne ero mo KiaccaM

CTPYKTYpHUPOBAHUE 1O pa3/ieiaM U TeMaM MPOrpaMMBbl 110 XUMUH, ONpPEAeNseT KOJINUYEeCTBEHHbIE
U KayeCTBEHHBbIE XapPAKTEPUCTHKH COJAEP)KAHUsS, PEKOMEHIYEeMYI0 I0CJIe0BaTEeIbHOCTh
U3yUYEHHS] XUMUHU C yUETOM MEXIPEAMETHBIX U BHYTPU MPEAMETHBIX CBS3EH, JJOTHKH Y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaessieT BO3SMOXKHOCTHU MpeIMeTa s
peasinzanuu TpeOOBaHUM K pe3yJibTaTaM OCBOEHMSI OCHOBHOM 00pa30BaTeIbHOW MpOrpaMMbl Ha
YpPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TaKkKe TPeOOBaHUM K pe3ysbTaraM 00y4eHHUs: XUMHUH
Ha YpOBHE LeNed H3ydeHUus IMpeaMeTa U OCHOBHBIX BHUJAOB Yy4eOHO-NO3HABaTEIbHOM
NeSITeIbHOCTH 00YYar0IIerocs Mo OCBOCHUIO Y4eOHOTO COJepKaHusl.

3HaHUe XUMHUH CIYXKHUT OCHOBOW Ui (YOPMUPOBAHMSI MUPOBO33pEHUs 00YUaIOIIEerocs, ero
IpeJCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaOT GOPMHUpPYEMble XUMHUEH
NPEJCTaBICHUS O B3aUMOIIPEBPALICHUAX SHEPTUU U 00 HBOJIOIUH BEILECTB B IMIPUPOJE, O MyTAX
pemieHusT TJI00aNbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS UEJIOBEUYECTBA —  CHIPHEBOW,
HHEPTreTUIECKOM, MUILEBON U KOJIOTHIECKON 0€30IacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yueHue xumuu:

CIOCOOCTBYET peaau3allid BO3MOXHOCTEH M caMopasBUTHS U (OpMUPOBaHUSA
KYJIBTYPBI IMYHOCTH, €€ 001Iel U PyHKIIMOHAIHHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  MX  CaMOCTOSITENbHON  yueOHOM  JesTeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW KM3HH, TaKk H B
npodeCcCHOHATILHOM J1eATeIbHOCTH;

3HAaKOMHT CO CIEHU(PHUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI LEIOCTHOTO
B3IJIsAJ1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM JTAarioM B ()OPMHUPOBAHUHT
€CTECTBEHHO-HAay4YHOW I'PaMOTHOCTH 00y4arOLINXCs;

crocoOCTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MpUpOJE, K 4YeJIOBEKY, BHOCUT CBOM BKJIQJ B HKOJOTHYECKOEe 0Opa3oBaHUeE
oOydJaronuxcs.

JlaHHBIE HANpaBieHUS B OOYYEHHH XMMHUHU OOECIIEUMBAIOTCS CIEHUPUKON COAEpKaHHS
yueOHOro mpeaMeTa, KOTOpBIH SIBISETCS MEAarorHuecKd aJalnTHPOBAHHBIM OTpPaKEHUEM
0a30BOif HAYKH XMMHUHU HA OTIPENICTIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro OOpa3oBaHHs OPUEHTUPOBAH HAa OCBOCHHE
00yYaroIUMUCS CUCTEMbI [I€PBOHAYAIBHBIX MOHATUH XUMHUH, OCHOB HEOPIraHUYECKOH XUMHHU U
HEKOTOPBIX OT/ACITHHBIX 3HAYMMBIX TIOHSATHIA OPTaHUIEeCKON XUMHH.



CtpykTypa cojepkaHHs MpPOrpamMMbl 110 XMMHU COPMHPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona kK e€ mzydenuro. CopepaHHMe CKJIAIbIBAETCSI U3 CHCTEMbI MOHITHH O XUMUYECKOM
JJIEMEHTE W BEUIECTBE M CHUCTEMBl MOHATHM O XUMHUYecKoM peaknuu. OO6e 3TH CHUCTEMBI
CTPYKTYPHO OPTraHM30BaHbl MO MPUHLUITY MOCIEJOBATEIBHOIO Pa3BUTUS 3HAHUN HA OCHOBE
TEOPETUYECKHUX MPE/ICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpeACTaBICHUH 00 3NMEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B PaCTBOPAX.

Teopernueckne 3HaHMSI PAcCMAaTPUBAIOTCS HAa OCHOBE AMIMPUYECKU IIOJIYYEHHBIX MU
OCMBICJICHHBIX (DaKTOB, pPa3BHBAIOTCS IOCIEAOBATENLHO OT OJHOTO YPOBHS K JApPYrOoMy,
BBINOJHAS (YHKIUH OOBSICHEHHWS W IPOrHO3MPOBAHUSI CBOWCTB, CTPOEHHSI MU BO3MOXKHOCTEH
MIPAKTUYECKOI0 MPUMEHEHUS U TOJTYUYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHre mOpOrpaMMbl IO XUMHH CIOCOOCTBYET (DOPMHUPOBAHUIO IMPEACTABICHUS O
XUMHUYECKON COCTABJISIONICH HAay4yHOM KapTHUHBI MHUpa B JIOTHKE €€ CHUCTEMHON MpPHUPOJbI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydyeHne xumun
MPOUCXOJUT C TPHUBICYCHHEM 3HAHUW W3 paHee W3YYCHHBIX YUYeOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 57 knacces» u «®dusmka. 7 kaacey.

[Tpu u3yueHnn XUMHUU TPOUCXOIUT (POPMUPOBAHKE 3HAHHI OCHOB XUMHUECKOM HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKON AESITEIbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHI. 3aaada y4eOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUM
CUCTEMbl XMMHUYECKUX 3HAHUA — BaKHEUIIUX (aKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX
MOJIO)KEHUH, JOCTYNMHBIX O0O0OOIIEHNH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HAyKd, B
NpUOOIICHNN K HAYYHBIM METOJIaM MO3HAHUS IPU U3yUYEHHUH BELIECTB U XUMHUECKUX PEAKIUH, B
GOpMUPOBAaHUM ¥ PAa3BUTHH TO3HABATENBbHBIX YMEHHUH W HX TMPUMEHEHHMH B Yy4eOHO-
MIO3HABATEILHON U y4eOHO-MCCIIeJOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUU MPaBMJI OE3011aCHOTO
oOpallleHus C BEIIECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy u3ydyeHHH XUMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHUE
MIPUOOPETHN TaKue LIETH, KakK:

— (opMHUpOBaHNE WHTEIUIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caM0O0Opa30BaHUIO,
COTPYJIHHUYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO pELIEHUH, CIOCOOHOW aaamnTHpOBaThCS K
OBICTPO MEHSIFOIIUMCSI YCIIOBHSIM KH3HH;

— HampaBJICHHOCTh OOydYEHHUS Ha CHCTEMaTHUYECKOe MPHOOIIEHHE OO0YyJaromuxcs K
CaMOCTOSITEJIbHOM ~ IO3HABaTEJIbHOM  JEATENIbHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(hOpMUPYIOIIUM MOTHBAIIHUIO U PA3BUTUE CIIOCOOHOCTEH K XUMUM;

— o0ecreueHre YCIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHHUIO OO0YUYarOIIMMUCS OIIbITa
pa3HoOOpa3HON JEeATETBLHOCTH, MO3HAHHMS M CAaMOIIO3HAHMUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), MMEIOIINX YHUBEPCAIILHOE 3HAUEHUE AJIs1 PA3JINYHBIX BUIOB JACSITEIBHOCTH;

— opmupoBanue o0mIel (yHKIIMOHATEHON U €CTeCTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHHHA OOBSCHATH W OLICHWBATh SIBJICHHUS OKPY’KAIOIIETO MHUpPA, UCHONb3Yys 3HAHUS U
OIBIT, TOJIyYEHHBIC TPH HW3YYEHUH XHMHHU, TPUMEHATh WX MpH pEUIeHHH MpodieM B
ITOBCETHEBHOM KU3HH U TPYIOBOH AEATEIBHOCTH;

— (opmupoBaHue y 00y4aromMXCsi TYMAHUCTUYECKUX OTHOIIECHUMN, TOHUMaHUs LIEHHOCTU
XMMUYECKUX 3HAaHUM A BBIPAOOTKU HKOJIOTHUECKU LIEIecO00pa3HOro MOBEAEHUs B ObITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHUSI CBOETO 3J0POBbS U OKPYXKAOILIECH NPUPOIHOU
Cpe.bl;



— pa3BUTHE MOTHUBALMHU K O0YUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEUEIOBEYECKHUX IIEHHOCTEH, T'OTOBHOCTU K OCO3HAHHOMY BBIOOpY
npoduis ¥ HaNPaBJICHHOCTU AaJbHEUIIEro 00yueHHs.

OO01ee 4nCI10 4YaCOB, OTBEAEHHBIX JJIS U3YUECHUS XUMHUHM HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl U1 O0YYAIOIIMXCS C PACCTPOUCTBOM C ayTHCTUYECKOro crekrpa ((Bapwadt 8.1.),
cocraBiseT 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJEN0, U3 HUX | Yac ayJUTOpHbIE
3aHATHSA, | yac- camocTosiTenbHas padota), B 9 kimacce — 68 yacoB(2ayAMTOPHBIXYaCaABHEIEIIO).

Pabowass mporpamMma y4eOHOrO mpeaMeTa XHMHS COCTaBlIeHA B COOTBETCTBHE C
ITonoxenueM kpaeBoro OrojkeTHOro oOmieoOpa3oBarenbHOro  yupexaenus "llkona
IUCTAaHIIMOHHOTO 00pa3oBaHMA" B COOTBETCTBUM C (pelepaibHbIM  IOCYJIapCTBEHHBIM
o0pa3zoBaTeNbHBIM CTaHAAPTOM O0Iero odpazoBaHus U sBisercs npuioxenue k OOII OO0
[koel JTMCTAHIIMOHHOTO o0pa3oBaHMUsL.

[Iporpamma HampaBieHa HAa OCBOEHHE YYAIIMMHUCS C OTPAHUYECHHBIMH BO3MOXXHOCTSIMHU
30pOBbs (peIepaIbHOTO TOCYIapPCTBEHHOIO 00pa30BaTEIbHOTO CTaHIApTa OCHOBHOTO OOIEro
00pa3oBaHMs IO XUMUHU.




COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuun. Posib XMMUM B KM3HM 4YeJOBEKa. XUMHsS B CUCTEME HayK. Tenma u
BeulecTBa. dusnueckue cBOWCTBAa BeEIIECTB. ArperarHoe coctosHue BeulecTB. lloHsATue o
MeTo/ax Mo3HaHus B XUMHH. UuCThIe BemecTBa 1 cMecH. CriocoObl pa3iesieHrs CMECei.

ATOMBI ¥ MOJEKYIbl. XUMHYECKHE dJeMEHThl. CHMBOJBI XUMHUYECKUX DJIECMEHTOB.
[IpocTble U ClnOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas (opmyrna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BelecTB. OTHOCUTENbHAsE aTOMHas Macca. OTHOCUTENbHASL MOJIEKYJISIpHAS
Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHass macca. B3anmocBs3b KoOJIMUECTBA, MAacChl H
qHclia CTPYKTYPHBIX SIUHUIL BerecTBa. Pacu€rel mo hopMysiaM XUMHUECKUX COSAMHCHUA.

Ou3NYecKue M XUMUYECKUE SBJICHUSA. XHUMUYECKass peakius U €€ MpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUECKUE ypaBHeHUs. Kiaccudukanys XUMAYECKUX PEaKIHi
(coenuHeHUsI, pa3IOKESHHsI, 3aMEIlEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHMYECKOW MOCYJIOM, MpaBUiIaMu pabOThl B J1a0OpaTopuu M NMpHEMaMU
oOparieHust ¢ 1abOpPaTOpHBIM 00OPYIOBAaHHEM, W3YYCHHE W OIMUCAHUE (PU3UYECKUX CBOWCTB
00pa3loB HEOPraHWYECKHUX BEIIECTB, HaOMOAcHWE (QU3MUecKUX (IUIaBJICHHE BOCKA, TasHUE
NbJIa, paCTUPAHHUE caxapa B CTYIKE, KUIEHUE U KOHJICHCAIUs BOJbI) U XUMHUYECKUX (TOpeHHUE
CBEUYH, MPOKAJTMBAHUE MEIHOW TPOBOJIOKH, B3aMMOJACHCTBHE Mella C KHCIIOTOW) SIBJICHUH,
HaOJIOZICHUE U ONHMCAHHWE MPHU3HAKOB MPOTEKAHUSI XUMUYECKHX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHUCITOTHI ¢ XJIOpUIOM Oapus, paznoxenue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3aMMOJeHcTBHE >kene3a ¢ pactBopoMm comu menu (II), m3ydeHue crocoGoB
pasleneHnss CMeceil: ¢ TMOMOIIBI0 MarfuTa, (UIBTPOBAaHHE, BHINAPUBAHUE, JIUCTUILISALINSA,
xpomatorpadus, TpPOBEJECHHE OYUCTKH TIOBAPEHHOW coM, HAOMIOJIEHUE U  OIHCaHUE
pe3yJIbTaTOB MPOBEJEHUS OIBITA, WUIIOCTPUPYIOLIErO 3aKOH COXPAaHEHMs] MacChl, CO3/IaHUE
MojeJiei MOJIeKyT (IIapOCTEePKHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT M MPOCTOE BEHIECTBO.
HaxoxnaeHnue kuciopoja B mpupojae, GU3ndecKue U XUMUYECKHUE CBOWCTBA (peaKlUu TOPeHus).
Oxcunpl. [lpumenenue kucnopoaa. CrocoObl TOMy4YeHHUS KHUCIOpoAa B J1abOpaTopuu U
MPOMBIIIICHHOCTH. KpyroBopoT kucnopoaa B mpupoae. O30H — amioTponHas MoIudUKaius
KHCIIOpO/a.

TernoBoit >pGEeKT XUMHUYECKOW peaklIud, TEePMOXUMHUYECKHE YypaBHEHHS, DJK30- H
SHAOTEPMUYECKUE peakuuu. TOoIUIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
napHUKOBOTO 3 deKTa, pazpyiieHne 030HOBOTO CIIOSI.

Bogopon — »snemeHt u mpocroe BemecTBo. HaxoxaeHue Bojopola B IPHPOJE,
buznyecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoydeHus. KucioTsl u comu.

Moutsipabiii 00EM Ta30B. Pacu€Thl M0 XMMHUYECKUM YPaBHEHUSM.

®usnueckue cBOMCTBA BOAbl. Boma kak pactBoputens. PactBopel. HacelleHHBIE U
HEHACBIIICHHBbIE PacTBOpPHI. PacTBOpUMOCTh BeIlIECTB B BOJe. MaccoBas [0js BElIeCTBa B
pactBope. XuUMHYECKHE CBOMCTBa BOAbl. OcHOBaHMs. Ponb pacTBOpoB B MpUpPOJE M B JKU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHHE NPUPOAHBIX Boj. OXpaHa M OUMCTKA
MIPUPOTHBIX BOJ.

Knaccudukanus Heopranmdecknx coemauHeHuid. Oxkcunpl. Kimaccupukamus OKCHIIOB:
coJyieoOpasyrorie (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIC) U HecosieoOpasyromue. Homenknarypa
okcuoB. du3nyeckne U XUMUIECKHUE CBOWCTBA OKCHIOB. [lomyueHne okCcumIoB.

OcHoBanusa. Kriaccudukamuss ocCHOBaHMIA: IIETOYHM U HEPACTBOPUMBIE OCHOBaHUSI.
Homenknarypa ocHoBanuidl. @Pu3znueckMe M XMMHUYECKHE CBOMcTBa OcHOBaHMU. [lomyueHue
OCHOBAaHHI.

Kucnotel. Knaccuduxamnus kucinor. Homenkmnarypa kuciot. Ousndeckne U XUMUYECKUE
cBoiicTBa KUCHOT. Psg akruBHOCcTH MeTaiuioB H. H. bekerosa. [lonmydyenue Kucior.

Comu. Homenknarypa comneit. @usnueckre U XuMudeckue cBoiictBa coseil. [lomydenue
COJIEH.

['eneTndeckas CBsI3b MEXKIy KJIacCaMH HEOPTAaHUYECKUX COCTUHECHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OTpeesieHHue COoJepKaHus KUCIOpoJa B BO3AyXe, MOJydeHue, coOupaHue,
pacrmo3HaBaHWe W HM3yYEHUE CBOWCTB KHUCIOPOJa, HAOIIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHHKHOBEHHS W IMPEKpaIlleHus: TopeHus (mokapa), 03HaKOMJICHHE C
oOpa3aMi OKCHJIOB W ONKMCAHHE WX CBOWCTB, IOJyYCHHE, COOHMpaHHE, paclo3HABaHHE W
M3y4yeHuEe CBOMCTB BoAopoja (TopeHue), B3auMoieiicTBue Boaopona ¢ okcugom menu (1)
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPHAIIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUIECTBOM
1 Momb, uccaeaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIISCTB C PA3IUYHONW PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MaccoBOM J0JE€H pacTBOPEHHOIO BEUIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTaUlaMH (HaTpueM U KajblleM) (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBaHHE OOPa3I[0B HEOPTAHMUYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
HAOIO/ICHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PAacTBOPax KHUCIOT U IIEJIOYCH, M3yuyeHUE
B3aumoeiicTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCIOT C METallJlaMH,
peakuuii HEeUTpaM3alHuM, IOJyYEeHUE HEPACTBOPUMBIX OCHOBAHHMM, BBITECHEHHE OJHOIO
MeTaJula IpyTruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelnmne
KJIaCCHI HEOPTAaHUYECKUX COCTMHECHUI.

Ilepuoguuecknii 3axkoH u Ilepuoguyeckasi cucrema xumudeckux iementos /. WU.
MenpeneeBa. Ctpoenne arToM0OB. XUMHYECKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEC
peakuun

[lepBble MOMBITKH KIACCU(PUKAUKA XUMHUECKUX dleMeHToB. [loHsATHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (ILIETTOYHBIE U IICTIOYHO3EMETbHBIE METAJIJIbI, TAJIOTEHBI, MHEPTHBIC Ta3bl).
DeMeHTHI, KOTOpBIe 00pa3zyoT aM(OTEpHBIE OKCHIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepmoamyeckas cucrtemMa xuMmuueckux isnemeHtoB J[. U.
MenneneeBa. Koporkonepuonnas u januHHONepuonHas @opmbl [leprognueckoit cucTeMbl
xumuueckux oaeMeHToB [[. WM. MenneneeBa. Ilepuonsl m rpynmbl. PU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEpPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aroMmHbIX saep. M3zortonmel. Onektponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEepBBIX 20 XMMHUUECKHUX 3JeMeHTOB [lepuoanmueckoil cucTeMsl
. W. MengeneeBa. XapakTepUCTHKAa XUMHUYECKOIO »JJEMEHTa MO €ro MOJIOKEHHUIO B
IIepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHU paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIINIaM U IEPHUOIaM.



3nauenue Ilepnonnueckoro 3akoHa u [lepruoauueckoil CUCTEMBI XUMUYECKUX JJIEMEHTOB
JUISl pa3BUTUA HayKu U nipaktuku. J[. 1. MenaeneeB — y4€HbIil U IrpakJaHKH.

Xumuueckas CBSI3b. KoBasieHTHas (monsipHas u HEnoJIsipHast) CBSI3b.
DIEeKTpOOTPULATEIPHOCTh XUMHUECKUX 3JIEMEHTOB. MloOHHAas CBsA3b.

Crenenp  okucneHus. OKHUCIMTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipormeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IxKcnepumenm:

u3yueHne OoO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LHMHKA C PacTBOPAMHM KHUCIIOT M LIEJIOYEH, MPOBEACHUE ONBITOB, WUIOCTPUPYIOIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI (TOpeHHE, PEaKI[UN Pa3I0KEHUs, COSUHEHHUS).

Meoscnpeomemnuwie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€M MpHU MU3yYEHHH XMMHUHU B 8 KIIacCe OCYIECTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX MOHSATHH, TaKk U TOHATHUH,
SIBJISIFOLIUXCSI CACTEMHBIMU JIJ151 OT/I€NIbHBIX PEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE TOHATHSA: HAy4dHbIM (akT, rumore3a, TEOpHUsi, 3aKOH,
aHaM3,  CHHTE3,  KiacCH(PUKAIus,  MNEPUOAUYHOCTh,  HAOJIOACHHWE,  JKCICPUMEHT,
MOZEIIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHHUE.

®usuka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHWJ, W30TOIIbI,
pPaMoOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUH 3apsl, BELIECTBO, TelO, O0BEM, arperarHoe
COCTOSIHME BEIECTBa, a3, (pu3Myeckue BeIMYMHBI, €AMHULIBI U3MEpPEHUs, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: porocunres, gpixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaANbl, TOPHBIE MOPOABI, IOJIE3HBIE
HCKOIIaeMble, TOILUINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peakuus

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMUYecKHx dieMeHtoB J[. .
MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XHMHUYECKHX
JJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KalMs, KadblUsd M UX COCIWHEHHM B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B [leproanyeckoi cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BHJIBI XMMHYECKOM CBSI3H. THIIBI KPUCTAJUIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKM M BUAA XUMHYECKOU
CBA3HU.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJIACCAM HEOPraHWYECKHX COCIMHEHHM, T€HEeTHYeCKas
CBA3b HEOPTraHUYECKHUX BELIECTB.

Krnaccudukanys XuMHUUECKUX peakuil Mo pa3IudHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIoBOMY 3G (deKTy, MO HU3MEHEHHUIO CTeleHeu
OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 OOpAaTUMOCTH, MO YYacCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTrie 0 ckopocTH XuMUYeckol peakiuu. [loHsTHe 00 0OpaTHMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOTeHHBIX W TIeTepOreHHbIX peakuusax. [loHsTue o
karanmse. IloHsaTme o0 XxXumudyeckoM paBHOBecuM. @DakTOpbl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIUHU U TIOJIOKEHUE XUMHUECKOTO PaBHOBECHS.



OKUCIUTENPHO-BOCCTAHOBUTENIbHBIE ~PEAKIMM, 3JIEKTPOHHBIH OallaHC OKHCIUTEIbHO-
BOCCTaHOBUTENbHON peakiuu. CocTaBiieHUE YpaBHEHUHW OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkiuuii ¢ UCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOT O OajaHca.

Teopust ANMEKTPOTUTUYECKON TUCCOLMAIMU. DIIEKTPOJIHUTHI U HEIIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MeXaHM3M JIMCCOLIMALMK BEUIECTB C pPAa3IMYHBIMU BHUJAMH XUMHUYECKOW CBS3H.
Crenenp auccounanu. CuiibHbIE U ClIa0ble 37€KTPOIUTHI.

Peakiiun moHHOro o6MeHa. YcClOBHs MPOTEKAaHUS PeaKIMi MOHHOro oOMeHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHHUsS peakiuil. CBOMCTBa KHUCIOT, OCHOBAHUW U COJIEH B CBETE
NpEeJCTaBICHUNA 00 3JIEKTPOJIUTUYECKON aucconuanui. KauecTBeHHbIE peakIMM Ha HOHBI.
[TonsiTHE O THIPONIH3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaJJIOB M HeMeTauioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM pPEakUUu OT BO3ICHCTBHUS pPa3IMYHBIX
(bakTOpOB, HCCIEAOBAaHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLMALUU
KHUCJIOT, IIEN04Ye W coneil (BO3MOYKHO HCIOJIB30BaHHE BHUAEO MATEpPHANIOB), IPOBEICHHE
OIBITOB, WJUTIOCTPUPYIONIUX IMPHU3HAKK MPOTEKAaHUS peakuuii MOHHOro oOMeHa (oOpa3oBaHHE
ocaZika, BBIJETICHHE Ta3a, o0O0pa3oBaHWE BOJBI), OIBITOB, WUTIOCTPUPYIOUINX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (TOpeHHe, PEAKIUH Pa3JIoKEHUs, COEIUHEHUs),
pacro3HaBaHUEe HEOPTraHMYECKHX BEHIECTB C IOMOIIBIO KAauyeCTBEHHBIX DPEAKLHUM HA HOHBI,
pelIeHre YKCIIEPUMEHTaIbHBIX 3a/1a4.

HemeTtajibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTHKa TajgoreHoB. OcoOEHHOCTH CTPOEHHs AaTOMOB, XapaKTEepHbIE
crerieHl okucieHus. CTtpoeHue W (U3UUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XHUMHUYECKHE CBOWCTBA Ha IpHMeEpEe Xjopa (B3aMMOACHMCTBHE C MeETajllaMH, HEMETaJlllaMH,
menoyamu).  Xnoposogopod. ConsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, IMOJyY€HUE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOa Ha OPraHU3M 4esloBeKa. BakHelmme Xiopu/ bl
U UX HaXO0XJCHUE B IPUPOJIE.

Obmass xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHsS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHune M (U3MYecKue CBOMCTBA MPOCTHIX BEIECTB —
KHCJIOPO/a U Ccepbl. AJUIOTPOINHBIE MOAM(DUKALMU KHCIOPOAa U cepbl. XMMHUYECKHE CBONCTBA
cepel. CepoBOZOPOA, CTpoeHHe, (U3UUECKHE W XUMHUECKHe CcBoicTBa. OKCHUIBI CEpbl Kak
NIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHast KUCIOTa, (PU3MUECKUE U XMMUYECKHE CBOWCTBA
(obmue kak MpeAcTaBUTENS Kjacca KHUCIOT M creuuduueckue). XUMHUYECKHE pPEaKIHH,
JeKallie B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHs] CepHOW KHUCIOThHL. llpumeHeHue
cepHoi KUCIOTHI. CoJIi CEPHOM KUCIIOThI, KAUeCTBEHHAs peakius Ha cyibdar-uoH. Haxoxnenne
ceppl U €€ CoeIuHEHU B mpupoje. XHUMHUYECKOE 3arps3HEHHE OKpYKarollel Cpelsl
COEMHEHUSIMH cepbl (KUCIOTHBIE IOXIHU, 3arps3HEHUE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTHKa 531IeMEeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEeHM OKHUCICHUSA. A30T, pPacHpoCTpaHeHHWEe B Tpupoae, Qusnueckue u
XUMHUYecKue cBoiicTBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro (U3NYecKue U XUMHUYECKHe
CBOWCTBa, MoyyueHue u npuMeHeHune. Com aMMOHUS, UX (PU3NIECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHMCIIOTa, €€ IOJyYeHHeE,
¢busznyeckue W XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kiacca KHUCIOT H
cneuu¢uyeckue). Mcrnonb3oBaHue HUTPATOB W COJled aMMOHMS B KadueCTBE MMHEPAIbHBIX



ynoOpeHuii. XuMHUecKoe 3arps3HeHUe OKpYXKarolled cpe/ibl COeTMHEHUAMHU a30Ta (KMCIOTHBIC
TOXIM, 3arpsi3HEHHE BO3yXa, MOYBBI W BOAOEMOB). Dochop, amoTpomHble MOAU(UKAUT
dochopa, ¢puznueckue n xummueckue cBorctBa. Oxcun docdopa (V) u dpochopnas kuciora,
dbu3nUecKkue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomp3zoBanue QocdaToB B KauecTBe
MUHEpaJIbHBIX yA00pCHUI.

Obmass xapaktepuctuka 31eMeHTOoB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIEe CTETIEHU OKHCIEHUS. YTIIepo/, aJuIOTPOIHbIe MOAU(PUKALIMU, PACTPOCTPAHEHHUE B
npupoze, pusnyeckue u XuMuIeckue cBoictra. Ayncopobuus. KpyroBopot yriaepona B npupose.
Oxcunpl yriaepona, ux (Gpusnyeckue U XUMHUYECKHUE CBOWCTBA, JCWCTBUE HA KUBbIE OpraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOoOJIeMbl, CBsi3aHHbIE ¢ okcuaoM yrieponaa (I1V),
THIIOTE3a TJIO0ATBHOTO TOTEIJICHNsI KIMMAaTa, MapHUKOBBIH 3¢ ¢ekT. YroiapHas KUciIoTa U eé
conu, uX (U3MUEeCKHe U XUMHYECKHE CBOWCTBa, MOJydeHHEe M NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHar-moHbl. Vcmonb3oBaHue  KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH M CEJILCKOM XO35HCTBE.

[lepBoHayanbHbIE MOHATHS 00 OpPraHMYECKUX BEIIECTBaX KaK O COEAMHEHHUAX YIiiepoaa
(MeraH, 3TaH, JTWJEH, AalleTWIEH, O3TaHOJ, TJIMIEPUH, YKCycHas Kucinota). llpuponansie
UCTOYHUKU YTJIIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX INepepaboTKU
(OeH3uH), UX pOJIb B OBITY H MPOMBINUICHHOCTH. [TOHATHE O OMOJIOTHISCKU BaXKHBIX BEIICCTBAX:
KHpax, Oenkax, yrieBoJaX — W WX pOJIM B JKH3HU 4YelloBeKa. MarepuanbHOE €IWHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusuueckrue U XUMHYECKHE CBOWMCTBA, MOJIy4YeHHE U IPUMEHEHHUE.
Coenunenuss kpemHuss B mnpupozae. OOmue mnpenctaBieHus o0 oxcuae kpemuus (IV) u
KpeMHUEeBOM kucnote. CUITUKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBINIICHHOCTH. BaxkHelme
CTPOUTENIbHBIE MaTepHajbl: KepamMHKa, CTEKJIO, IIEMEHT, O€TOH, kene300eToH. IIpoliemsr
0€30MacHOT0 UCIIOJIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii sIkcnepumenm:

n3ydeHne o0pasloB HEOPraHMYECKUX BEUIECTB, CBOMCTB COJITHOW KHCJIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEeaKkluil Ha XJOPUA-UOHBI U HAOIIOJEHHE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxkaromye (U3NYECKUe M XMMHYECKHE CBOICTBA raJlor€HOB M UX COEAMHEHMH (BO3MOKHO
UCIIONIb30BaHUE BUJAEOMATEPUAIOB), O3HAKOMIIEHHE C 0OpaslaMu XJIOpUAOB (TaJoreHUI0B),
O3HaKoMJieHHe ¢ oOpa3uamMu ceppl U €€ COEeIUHEHUSMH (BO3MOXXHO HCIIOJIb30BaHHUE
BUJZICOMATEpPHAIOB), HaOJIofeHHWe Tpoluecca oOOYINIMBaHUS — caxapa IOJX  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHCJIOTBI, TIPOBEICHUE KaueCTBEHHOM peaklMy Ha cynb(arT-uoH M HaOJIIOJEHHE NpU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M MX COCTUHEHUH
(BO3MOXHO MCTIOJB30BaHKUE BUICOMATEPHUATIOB), 0OOpa3iiaMu a30THBIX U (hocHOPHBIX yA00pEeHHIA,
MoJly4eHue, coOupaHue, pacro3HaBaHUME M H3Y4YEHHME CBOICTB aMMHaka, IpPOBEIECHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS H (QochaT-HOH M H3y4YeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbI0 (BO3MOXKHO
UCTIOJIb30BaHUE BHUJIEOMATEPUAIOB), M3YUYEHHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anaMasa,
rpapura, ¢yuiepeHa, O3HAKOMIIEHHE C TIPOLIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHUBOrasa, Moy4eHue, COOMpaHue, paclio3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX pEaklMil Ha KapOoHaT U
CWJIMKAT-MOHBl W HW3Yy4YEHHE TMPU3HAKOB HX NPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIIHEH
CHJIUKATHON TPOMBIIIJICHHOCTH, PEIIeHHE SKCIIEPHUMEHTAIBHBIX 3a/1ad 1Mo TeMe «Bakueitmue
HEMETAIIIbl U UX COCTUHEHUS.



MeTa/uibl M UX COeIHHEHUS

OO0miasi XapakTepUCTHUKAa XUMHUYECKHUX OHJIIEMEHTOB — METAJIOB HAa OCHOBAaHWU HX
nonoxkeHus B [leproanueckoit cucreMe XumMuieckux 3nemMeHToB . 1. MenneneeBa u cTpoeHust
atomoB. CTpoeHue MeTaioB. MeTtammnyeckass CBsi3b W METaJUIMYECKas KPUCTAUINYECKast
pemeéTka. OJIEKTPOXUMUYECKUN pPAl HANpsDKEHU MeTauioB. PU3WYECKHMEe W XUMHYECKHE
cBoiicTBa MeTayioB. OOIIHe crocoObl MoydeHus MeTauioB. [IoHsATHE O KOPPO3UH METAIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, UyTYH, JIOPATIOMUHUINA, OpOH3a) U
WX PUMEHEHHE B OBITY W MIPOMBIIIIJICHHOCTH.

[[lenounble MeTauIbl: OJNIOKEHUE B [leproanueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXAEHUE B Ipupojae. Ou3nueckue u XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUABI HaTpus U Kanus. [I[puMenenue
LIEJIOYHBIX METAJVIOB U UX COCTUHEHUN.

[[lenouHO3eMeNbHBIE METaUIbl MarHuid W Kajabluid: mosnoxkeHue B Ilepumomnueckoi
cucteMe xummuueckux sneMeHToB Jl. WM. MenpaeneeBa, cTpoeHME MX aTOMOB, HAXOXK/ICHHE B
npupoge. Pusnueckne U XMMUYECKHE CBOMCTBA MarHus W Kaiblus. BaxHeiime coeauHEeHUs
KabIust (OKCU, TUAPOKCU], cosin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreMe xumudeckux snemento /[ .
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUE B mpupoae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
ATIOMUHUA. AMQOTEpHBIE CBOMCTBA OKCHA U TUIPOKCUAA ATTFOMUHUSI.

Kenezo: mnonoxenue B Ilepuogumueckoil cucreme xuMuueckux »diaemeHToB [[. U.
MenneneeBa, CTpOEHHUE aToOMa, HaxoXAeHUE B mpuponae. Ousznueckne 1 XMMUYECKUE CBOMCTBA
xeneza. Okcunapl, ruapokcuasl U conu xenesa (II) u xeneza (III), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii Ixcnepumenm:

O3HAaKOMIIEHHE C o00pasllaMi METAIJIOB M CIUIABOB, WX (PU3UYECKHUMH CBOWCTBaMH,
W3y4YeHUE pe3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO MCIIOJIB30BAHHE BUICOMATEPHUAIIOB),
0c00EHHOCTEH B3aUMOJICHCTBUS OKCHU/IA KAJBIMS M HATPHUS C BOJIOH (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEpPHAJIOB), HCCIIEJOBAHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHUs 3Kee3a B
KHCJIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUICOMATEPHUANIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PeaKIMii Ha MOHBI: MarHus, Kaublus, aJlOMUHUS, IIMHKA, kerne3a (II) u sxenesa
(I11), memam (I1), HAOMrOIEHHE M OMKMCAHUE TPOIIECCOB OKPAIIMBAHMS TUIAMEHHU MOHAMHU HATPHS,
Kaliusl U Kaiblus (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUAJIOB), UCCIIEIOBAaHUE aM(OTEPHBIX
CBOMCTB T'HJpOKCHUA aTIOMUHMS U TUAPOKCUAA LIMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3aa4 10
Teme «BaxkHelme MeTaibl U UX COCTUHEHUS.

XuMus M OKpYKaOLIas cpeaa

BemectBa n Marepuansl B TOBCEJHEBHOM KU3HM 4YeJIOBEKa. be30MmacHOe MCIOIb30BAHKE
BEIIECTB M XHWMHUUYECKHX peaknuii B ObITy. [lepBas momomip NMpu XUMHUYECKUX OXKOTaxX M
OTpaBJICHHUSX.

XuMudeckoe 3arps3HeHHe OKpy Karolen cpeabl (peneiabHas JOMyCTUMasi KOHIIEHTpaIus
BemiecTs, nanee — [1/IK). Pons XxuMuu B pemieHU# KOJIOTHIECKIX IpoOIeM.

Xumuueckuii Ixcnepumenm:

W3yYCeHHE 00pa3IoB MAaTEPUAIOB (CTEKIIO, CIJIaBBI METAJLIOB, IOJIMMEPHBIC MAaTEPHAIBI).

Meoscnpeomemnbwie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€M MpU U3YYEHHH XMMHUHU B 9 Kilacce OCYIECTBISETCS
yepe3 HCIOJb30BaHUE KakK OOIMX €CTEeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSATHH,
SIBJISIFOLIUXCSI CACTEMHBIMU JIJ1s1 OT/I€IIbHBIX PEMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.



OOmIre ecCTeCTBEHHO-HAYYHbIC MOHSATHUS: HAyudHbId (haKT, THUIOTE3a, 3aKOH, TEOPHS,
aHamM3,  CHHTE3,  KilacCHUKAIMs,  [EPHOAUYHOCTh,  HAOJIOJACHHWE,  SKCIIEPHMEHT,
MO/JICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(h(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIHUJ, H3O0TOIIbI,
PaaOaKTUBHOCTD, MOIJICKYIJIa, 3J'IeKTpI/I‘-IeCKI/H71 3apsnm, IMPOBOJHUKH, MOJIYIIPOBOAHHKMH,
JIMJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa, Ias,
pacTBOp, PacTBOPHUMOCTh, KPHCTAJUTMYECKas pEIIETKA, CIUTaBbl, (DU3HYECKUE BEITUYHHBI,
CANHUIBI UBMCPCHUSA, KOCMUYCCKOC MPOCTPAHCTBO, IIJIAHCTHI, 3Bé3l[bl, COJIHI_IC.

buonorusi: ¢orocuntes, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPAJIbHBIC YI0OpEHHUS,
MHKPO3JICMCHTBI, MAKPO3JICMECHTEI, MMTATCIIbHBIC BEIICCTBA.

l'eorpadus: armocdepa, rtuapocdhepa, MHHEpPAIB, TOPHBIE IOPOABI, IOJIC3HBIE
HCKOIaeMble, TOIJIMBO, BOJTHBIE PECYPCHI.



NJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS IIPOI'PAMMBI IO XUMUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS
.HI/ILIHOCTHI)IC, MGT&H[!Cg!MCTHBIC )41 H[!GZ!MGTHI)IG [2€3YJII)T3,TI)I OCBOCHUA O6yanO[HI/IMI/IC$I C
PACCTPOWCTBOM _ayTHCTUYECKOTO cmekTpa (_ BapuaHT 8.1.) mpeaiaraeMoil IporpamMbl,
cootBeTcTBYIOT PI'OC OO0 ¢ yueToM X 0cOOBIX 00pa30BATEILHBIX MOTPEOHOCTEN.
JUYHOCTHBIE PE3YJIBTATHI
JIngHOCTHBIE pe3yibTaThl OCBOCHHS TMPOrPaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHUS

JOCTHUTalOTCs B X0/1€ 00y4eHUsI XUMUU B €JMHCTBE yUYEOHOM M BOCIUTATEIBLHON JIEATETLHOCTH B
COOTBETCTBUM C  TPAJAWLUOHHBIMH POCCUHCKMMH  COLMOKYJBTYPHBIMM M  JYXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, MPHUHATHIMU B OOIECTBE MpaBUJIAaMU MU HOPMaMU IOBEJIEHUS U
CIIOCOOCTBYIOT IIpOIIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHSI M COLIMATIN3ALINN O0yYatoIuXCsl.

JIMuHOCTHBIE pe3yNbTaThl OTPa)Xal0T TOTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPHUEHTAlMi M pacIIMpEeHHE ONbITa ACSITEIbHOCTH Ha eé
OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMoOTH4eCKOro BOCIIUTAHMS

LIEHHOCTHOT'O OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY U HAyUYHOMY
HaClleINI0, TIOHMMaHMsA 3HA4YeHHsS XMMHUYECKOM HAayKd B >KU3HHM COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BJaJIeTh JOCTOBEPHON HH(MOpMAIME O MEepPEIOBBIX TOCTH)KEHUSX M OTKPBITHSIX
MHUpPOBOM U OTEYECTBEHHOM XHMMHH, 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HAHMSX 00 yCTpOICTBe
MHpa ¥ 00IIECTBA;

2) rpasKaIaHCKOr0 BOCIIMTAHUS:

IIPEJICTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTUBE, KOMMYHMKaTUBHOM  KOMIIETEHTHOCTH B 00I11€CTBEHHO MIOJIE3HOM,
y4eOHOUCCIEI0BAaTEIbCKONW, TBOPUYECKOW U JPYIMX BHJAAX JESITEIHHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOif COBMECTHOH J1€ATEIbHOCTH IPH BBIIIOJHEHUN YYEOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBINIOJTHEHUM XUMHUYECKHX DSKCIEPUMEHTOB, CO3JAHMM YUEOHBIX IPOEKTOB, CTPEMJICHMSI K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B TIPOLIECCE TOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHMBATHb CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHINEH C IO3WLUU HPAaBCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEJCTBUI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PEHUYECKUE  NPEICTABICHHA O  BEIIECTBE M  XMMHYECKOM  pEaKlMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBISIOLIUE OCHOBY IUIA
NOHUMaHMUA  CYIIHOCTH HAyyHOM KapTHHbI MHpa, TpEACTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MIPUPOJIbI, B3AUMOCBSA3SIX U€JIOBEKa C MPUPOIAHON Cpelod, O POIU
XUMHH B [TO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIBHBIC MOTHUBBI, HAIIPABICHHBIE HA IIOJyYEHUE HOBBIX 3HAHMM IO XUMUH,
HeoOXoauMble 1711 OOBSCHEHUS HaONI0/aeMbIX TMPOLECCOB U SIBICHUN, I03HABATEIbHOM,
MH(POPMALIMOHHOM M YUTATEIbCKON KYJIBTYphl, B TOM YHUCIIE HABBIKOB CaMOCTOSTEIILHONW padoThI
C y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JINTEpaTypoH, JAOCTYHNHBIMH TEXHHUUECKUMH CpeACTBaMHU
MH(POPMALIMOHHBIX TEXHOJIOTHIA;

uHTEepec K OOyUeHHMIO M TO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHuUIO, MPOEKTHOW U MCCIEN0BATENbCKOW AESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTU M YPOBHs 00y4eHUS B aJbHEHIIEM;

4) popMupoBaHUSA KYJbTYPHI 310POBbSI:

OCO3HAaHWE IIEHHOCTH JKHW3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBbIO,
YCTAaHOBKM Ha 3J0pOBBIA 00pa3 »H3HH, OCO3HAHUE MOCIEACTBUA M HENpHUATHE BPEIHBIX



NpUBbIUEK (yHOTpeOJIeHUs] aJKorojs, HapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIIOAECHUS
npaBui 0€30MacHOCTH TpHU OOpameHHH ¢ XUMHYECKHMMH BEUIECTBAaMU B OBITY W peabHOM
KU3HU;

5) Tpyn0oBOro BoCIMTAHMSA:

MHTEpEC K MPAKTHUECKOMY M3yUEHHUI0 Mpodeccuil U Tpyda pa3IndHOro poja, yBaXeHHe K
TpyAy U pe3yJibTaTaM TpPYyIAOBOM JAESATENbHOCTH, B TOM 4YHUCJIE HAa OCHOBE INPUMEHEHUS
MpEeIMETHBIX 3HAHUW 10 XHUMHH, OCO3HAaHHBIA BBHIOOP WHAMBHUAYAIbHONH TpPaeKTOPHUH
NPOJOIDKEHU 00pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, yCHemHONH MpoQecCuOHaNbHON AeATENIbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUMN, TOTOBHOCTb aJJalTUPOBATHCS B MPOGECCUOHATIBLHON Cpelie;

6) 3x0/10rMYeCcKOro BOCIIMTAHUS:

HKOJIOTMYECKH 11eJIecCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emIle,
OCHOBE €€ CYIIECTBOBAaHMS, MMOHMMaHHE LIEHHOCTH 3J0pPOBOro M Oe3omacHoro obOpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUECKOMYy U TCUXMYECKOMY 370POBBIO,
OCO3HaHHWE [IEHHOCTU COOJIIO/ICHUS TTPaBuiI O€30MacCHOTO MOBEACHUS MPU paboTe ¢ BEleCTBAMU,
a TAK)KE B CUTYyaLUAX, YTPOXKAIOIIUX 3J0POBBIO U JKU3HU JIFOACH;

CMOCOOHOCTH TPUMEHSATh 3HAHUS, MOJIy4daeMble NMPH H3YyYCHUH XUMMHU, Ui PEIICHHS
3a/1a4, CBA3aHHBIX C OKPYKaIOUIEH MPUPOAHON CPEAOi, 1 OBBIIIEHUS YPOBHS SKOJOTHYECKON
KyJbTYpPbl, OCO3HAHUS INI0OAJTBHOTO XapakTepa SKOJIOIMUECKHUX MPoOJieM U MyTeW UX pelIeHUs
MIOCPEICTBOM METOJOB XMMHH, SKOJIOTMYECKOTO MBILIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
ITO3HABATEJIBHON, KOMMYHUKAaTUBHON M COLMAJIBHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampenMETHBIX pE3yJIbTaTOB BBIACISIOT 3HAUMMBbIe ISl (OPMHPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPHUHLMII, THUIOTe3a, (aKT, CUCTEMA,
npoliecc, SKCIEPUMEHT U JIPyroe.), KOTOpble UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax W MO3BOJISIOT Ha OCHOBE 3HAHUH M3 3TUX MPEIMETOB ()OPMHUPOBATH NPECTABICHUE O
LIEJIOCTHOW HAayyHOW KapTMHE MHpa, U yHHUBEpCalbHblE Y4eOHble NEHCTBUS (I103HABaTENbHBIE,
KOMMYHHMKATHBHbIE, PETYJIATHBHBIE), KOTOpble 0O0ecneurnBaOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUIAHWPOBAHMIO M OCYLIECTBIICHUIO YU€OHOU e TENIbHOCTH.

Ilo3naBaTebHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUSA

Ba3oBble Jiornueckue AeicTBUA:

YMEHHUsl HCIIOJIb30BaTh IPUEMBI JIOTMYECKOI'O MBIIIJIEHUS TP OCBOCHHMM 3HAHMIL:
pacKpbIBaTh CMBICT XHMHYECKUX TOHSITHHA (BBIACNATh HMX XapaKTepHble MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JPYTUMH MOHITHSMH), UCTIOIH30BATh MOHATHS IS OOBSCHEHUS
OTACTBHBIX (DAKTOB M SIBJICHUW, BBHIOMpAaTh OCHOBAHUS W KPUTEPUU JUIA KiIacCHU(PUKAIIH
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIUi, yCTaHABIUBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U
MeX/1y OOBEKTaMHU U3yUEHHUsl, CTPOUTH JIOTUYECKUE PacCyKJIeHUs (MHAYKTUBHBIE, 1eAyKTUBHBIE,
10 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHS (IIpeIMETHbIE U METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XHMHH, MPEOOPa3OBBIBATH IIMPOKO
NpUMEHSeMbIe B XUMHH MOJEIbHBIC MPEICTABICHUS — XUMHUECKUI 3HAK (CUMBOJ 3JIEMEHTA),
XUMUYecKkass (GopMysiia W ypaBHEHHE XUMHUYECKOW pEakIuu — TpH pelIeHHuH y4eOHO-
[IO3HABATEJIBHBIX 33/a4, C Yy4E€TOM OTHUX MOJENIbHBIX IPEACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIECTBEHHbIE MPU3HAKU M3y4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U
XUMHUYECKUX pPEaKIMi, BBISBIATH 00IIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEICTBEHHBIE CBA3U U
MIPOTUBOPEYUS B U3YUAEMBIX IMPOLIECCaxX U SBJICHUSX.



ba3oBble uccienoBaTe/IbCKUE NeHCTBHA:

YMEHHE HCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Uil (POPMUPOBAHHS TUIOTE3bl IO MPOBEPKE MPABHILHOCTH
BBICKa3bIBAEMBIX CYKICHUI;

nproOpeTeHne OmbiTa 1O TUIAHUPOBAHHIO, OPTaHM3AIMU ¥ TPOBEICHHUIO YYCHUYECKUX
HKCIEPUMEHTOB, YMEHHE HA0II0aTh 3a X0JIOM MPOLEcca, CAMOCTOATENbHO POTHO3UPOBATh €ro
pe3yabTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI IO pe3yjbTaTaM HPOBEIEHHOIO OIbITA,
WCCJICTIOBAHMSI, COCTABIIATh OTUET O POACIaHHON padoTe.

Padora ¢ undopmanmeii:

yMEHHE BbIOMPATh, aHATM3UPOBATH U HHTEPIPETUPOBATH HH()OPMAIIHIO PA3THYHBIX BUI0B
1 GOpM MpeICTaBICHHS, TOTYIaeMYI0 U3 pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJIIpHAst TUTEpaTypa
XMMUYECKOTO COZAEp)KaHus, CIpaBOYHble mocoOus, pecypcbl HHTepHeTa), KpUTHYECKU
OILIEHUBATH MTPOTHBOPECUYMBYIO U HEOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHUE NPUMEHSTh pa3iMyHble METOBI U 3alPOCHl NIPH MOUCKE U 0TOOpe MH(OpMAIK U
COOTBETCTBYIOLIUX AAHHBIX, HEOOXOAUMBIX /7Sl BHIIOJIHEHUS YUEOHBIX M TO3HABATENbHBIX 33134
OIpEeNeIEHHOTO THUIMA, MPUOOpPETeHHE OmbITa B OOJACTH HCIOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJAJICHHE KYJIbTYPOl aKTUBHOT'O MCIIOJIB30BaHUS Pa3IUUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAIBHYIO (opMy mpencTaBieHUs
MHPOPMALIMK U WJUTIOCTPUPOBATH peIlaeMble 3aJaud HECIOXHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu hopmMamu TpaduKy ¥ ©X KOMOMHAIMSAMU;

yMEHHE HCIOJb30BaTh W aHAJIM3UPOBATh B Mpollecce YYeOHOM U HCCIeI0BaTEeNbCKON
NesTeIbHOCTH HHPOPMALIUIO O BIUSHUU IPOMBIIIIIEHHOCTH, CEJILCKOTO X03sIMCTBA M TpaHCIIOpTa
Ha COCTOSTHHE OKpY>Karolle MpUPOJHOM Cpe/ibl.

KoMMyHuUKaTHBHBbIE YHHBepcaJlbHbIe Y4eOHbIe el cTBHA:

YMEHHUS 3aJaBaTh BONpPOCHl (B XoAe Juaynora W (MJIM) JIUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoll Tembl, (OPMYJIHPOBATH CBOM TPENIOKEHHS OTHOCHUTEIHHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS NPECTaBIATh OJYyUYSHHbIE Pe3YJIbTaThl IO3HABATEIBHOM NEATEIbHOCTH B YCTHBIX
U TIHChMEHHBIX TEKCTaxX; JeJIaTh TMPE3CHTAIMIO PEe3yJbTaTOB BBITOJHEHUS XHMHUYECKOTO
JKCHepuMeHTa (J1a00paTOPHOTO OMbITA, JIAOOPATOPHOW PpabOTHl MO MCCIEJOBAHUIO CBOMCTB
BEIIIECTB, YYEOHOTO MTPOCKTA);

YMEHHUsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEIOBATENILCKONW JIEATENIbHOCTU TPH PEIICHUH BO3HMKAIOIMX MpoOJeM Ha OCHOBE yuéTa
O0IIMX MHTEPECOB W COTJIACOBAHMSA TO3UIUH (00CYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE
IITYPMBD», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpeIeTICHHE KPUTEPUEB 110 OIIEHKE KauyecTBa
BBITIOJITHEHHOU PaOOTHI U IpyTHE).

PerynsiTuBHBIC YHHBEpCAJIbHbIE y4eOHbIE 1eiiCTBUS:

YMEHHUE CAMOCTOSITEIIbHO OINpPENeNiTh LEeNN AEATeNbHOCTH, MIIaHUPOBATh, OCYIECTBIATD,
KOHTPOJHMPOBAaTh M TNPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOIO JIEATENBHOCTh, BBIOMpATh
HanOonee HS(QeKTUBHbIE CIMOCOOBI pelIeHHsT y4YeOHbIX W TO3HABATENbHBIX  3ajad,
CaMOCTOSITENIFHO COCTaBIISATh WJIM KOPPEKTUPOBAThH IMPEIUIOKEHHBIA aNrOpuUTM JeHCTBUHM IpH
BBITIOJIHEHUH 33JaHUN C ydYETOM IIOJIydeHHs] HOBBIX 3HAHHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yjbTaTa 3asiBICHHOH ey,
YMEHHE MCII0JIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIOBUU 3a/1aHUM.

NPEJAMETHBIE PE3YJbTATbHI



B cocraBe mnpeaMETHBIX pe3yJIbTaTOB IO OCBOCHHMIO O00S3aTEIBHOTO COACpIKaHUS,
YCTaHOBJIEHHOI'O JAaHHOM (QenepaqbHOil paboueld mNporpaMMoil, BBIIEISIOT: OCBOCHHbIE
o0y4aroIMMHUCST Hay4YHbIE 3HaHUS, yYMEHHUS W CIOCOOBI JeicTBui, cnemmduyeckne s
IPEeIMETHON 00s1acTH «XUMHUS», BUIbl JEATEIBHOCTH IO IOJYyYEHUI0 HOBOI'O 3HAHHUA, €ro
MHTEPIIpEeTaluy, TPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAaIHSIX.

K xoHuy oOydeHus B 8 kJiacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(POPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHUH:

o PAaCKpBIBATE CMBICIT OCHOBHBIX XUMHWYCCKUX TOHSTHH: aToM, MOJICKYJIa, XUMHYECKHI

AJIIEMEHT, TPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMeCh (OJHOpOAHAsT U
HEOJHOPO/IHASI), BAJICHTHOCTh, OTHOCHUTENIbHAs AaTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAas Macca, MaccoBas [OJII XHUMHYECKOTO
JJIEeMEHTa B COEAMHEHHMM, MOJISIPHBIM O0BEM, OKCHI, KHUCJIOTa, OCHOBAaHHE, COJIb,
ANIEKTPOOTPHUIIATEIIBHOCTD, CTEMIEHb OKUCIICHUS, XUMUYECKast pEaKIus, KiIacCupuKaius
peaKiuii: peakiuu COeIMHEHUS, PEaKIIUN PA3I0KEHHS, PEaKIIUU 3aMEIleHUsI, PEaKIuu
oOMeHa, 3K30- ¥ IHJIOTEPMUYECKUE PEAKIINH, TeII0BON 3((eKT peakuuu, 11po aTroma,
AJIEKTPOHHBIN CIIOM aroma, aToOMHas OpOWTalb, pPaJdyC aroMma, XUMHUYECKas CBS3b,
MOJISIpPHAsi U HETOJsIpHas KOBAJEHTHAs CBsI3b, MOHHAs CBA3b, MOH, KaTHOH, AaHUOH,
pacTBOp, MaccoBasi 1011 BenlecTBa (TIPOLIEHTHAS KOHIICHTPAIINsI) B paCTBOPE;

o HWIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATUH U IIPUMCHATb 3THU

MOHSITHS IIPU OMUCAHUK BEILIECTB U UX MPEBpaIlCHHUI;

@ 1CII0Ib30BATH XUMHUYCCKYKO CHMBOJIMKY [JIsI COCTAaBJICHHUA (bOpMYJ'I BCIICCTB H

YPABHEHUN XUMHUUYECKUX PEAKIIUN;

o OMpeaAcIATL BAJICHTHOCTH aTOMOB DJ3JICMCHTOB B 6I/IHapHI>IX COCAUMHCHUAX, CTCIICHb

OKHCJICHUA JJIEMCHTOB B 6I/IHapHBIX COCAMHCHUAX, MPUHAMJICIKHOCTL BCIICCTB K
OHpeﬂeHéHHOMy KJ1accy COQ,Z[I/IHGHI/Iﬁ Io (I)OpMYJ'IaM, BUJ XUMHYECKOM CBS3H
(KOBaJ'IeHTHafl u I/IOHHaH) B HCOPraHNM4YCCKUX COCANHCHUAX

@ packpsiBath cMmbich [lepuoanueckoro 3akona J{. 1. MenneneeBa: n1eMOHCTpHUpPOBATh

IIOHHUMAaHHEC HGpHO,Z[H‘ICCKOﬁ 3aBUCHMOCTH CBOMCTB XHMMHYECKHX DJIEMEHTOB OT HX
IOJIOKCHHUSA B HepHO)IquCKOﬁ CUCTCME, 3aKOHOB COXpaHCHHUA MACChl BCIICCTB,
MMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJISIPDHOTO YYCHHS, 3aKOHA ABOI‘aI[pO;

@ omnuceBaTH M XapakTepusoBaTh TabnmuHyo ¢Gopmy Ilepuommueckoil cucTembl

XUMHMUYECKHUX 3JIEMEHTOB: pa3iuyaTh IMOHATHS «IJIaBHas noarpynna (A-rpynma)» u
«mobounass noarpynna (b-rpymnma)», Manble u OonbIIME MEPUOIBI, COOTHOCHUTH
0003HaYeHHsA, KOTOpbIe UMeIoTCs B Tabmuie «llepuoamueckas cucteMa XUMHYECKUX
anemeHToB /J[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHsI aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsii sjapa, oO0Ilee 4YHCIO D3JIEKTPOHOB MU
pacrpeielleHue UX 110 2JIEKTPOHHBIM CIIOSIM);

o KJ'IaCCI/I(I)I/II_II/IpOBaTB XUMHYCCKUC DJICMCHTBI, HCOPraHNYCCKNEC BCUICCTBA, XUMUYCCKUC

pC€aKnuu (HO YUCIIY U COCTaBy YYACTBYHOHIUMX B pPCaKOHWKU BCHICCTB, IO TCILIOBOMY

dbdexry);



@ Xxapaktepu3oBaTh (OMHCHIBATH) OOIIUE XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUIHBIX

KJIACCOB, IOATBEP)KJAs  ONMCAHWE IpUMEpaMU  MOJIEKYJSIPHBIX  ypPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

o IMIPOIrHO3UPOBATH CBOICTBa BEIIECTB B 3aBUCHMOCTH OT MX KadyeCTBESHHOI'O cocCTaBa,

BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHI/H‘/i B Pa3JIMYHLBIX YCIIOBUAX,

@ BLIUNCITH OTHOCHUTCIIBHYIO MOJICKYJIIPHYHO U MOJIAPpHYIO MAaCChl BEIIECTB, MAaCCOBYIO

JIOJTF0 XUMUYECKOTO 3JIEMEHTa 10 (opMyJie COeAMHEHUs], MACCOBYIO JIOJIIO BELECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMUUYECKOHN peakliuu;

. MNPUMCHATE OCHOBHBIC OIICpaluu MBICITUTEIbHON JACATCIIBHOCTH — aHaJIu3 WU CHHTEC3,

cpaBHEHHUE, 0000IIeHNEe, CUCTEeMATH3AINI0, KIACCU(PUKAIINIO, BBISIBJICHUE MPUUYUHHO-
CIIICTBEHHBIX CBSI3€H — JUIS M3yYEHHUS CBOWCTB BEIIECTB M XMUMHUYCCKHUX PEaKIUH,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HaHWsI  —  HaOJIoJeHHue,  HM3MEpeHue,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (pPeasbHBIM U MBICICHHBIN);

@ ciicI0oBaTh IpaBuJIaM IIOJIb30BAHUA XUMHYECKOM HOCYﬂOﬁ n J'Ia60paTOpHBIM

o0opy/loBaHUEM, a TaKKe IpaBUJIaM OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUU C
HHCTPYKIUAMU IO BBIITOJTHCHUIO na60paT0pHI>Ix XUMHUYCCKUX OIBITOB IO IMOJIYUYCHHUIO
U CcOOMpaHUIO0 Ta3000pa3HBIX BEHIECTB (BOJOpPOAAa M KHCIOPOJA), MPHUTOTOBICHUIO
pacTBOpPOB € OMPEACIEHHON MacCOBOM A0JIEd PACTBOPEHHOTO BEUIECTBA, IJIAHUPOBATH
¥ TIPOBOJIMTH XUMHUYECKHE IKCTIICPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIETOUueH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, (heHomdTaaenH, METHIOPaHX U IpyTHe).

K konny oOydeHus B 9 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpakaTb C(HOPMUPOBAHHOCTH Y 00YHYaIOIINXCSI YMEHUI:

. PaCKpbIBaTh CMBICII OCHOBHBIX XWUMHYCCKUX MOHATHH: XUMHWYSCKUHN 3JIEMCHT, aTOM,

MOJIEKYJIAa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCT,
JJIEKTPOOTPULATENIBHOCTD, CTEIEHb OKUCIEHUS, XUMHUYECKass peaklus, XUMHUYECKas
CBSI3b, TETUIOBOM A(PPEKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, IEKTPOIIHTEHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHUECKAsl IUCCOLMAIUs, pEeaklud HMOHHOIO OOMEHa,
KaTaJn3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTUMbIE pPEaKLUH,
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMHM,  OKHUCIUTENb,  BOCCTAaHOBUTEID,
OKHMCJICHHE M BOCCTAHOBJIEHUE, aJUIOTPONHUsA, aM(OTEPHOCTb, XUMHUECKasi CBA3b
(KoBaJIeHTHasl, HWOHHAas, METaJUIM4ecKas), KpUCTaIM4ecKas pemérka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peakluH, MPEeAcIIbHO JOIyCTUMAs
koHueHTpauus [IIK Bemectsa;

@ WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKHX IOHATHUH U NPHUMEHATH 3TH
MIOHATHS IIPU ONMCAHUM BEIIECTB U UX NIPEBPALCHUN;

@ UCNOIb30BaTh XUMMUYECKYIO CHUMBOJMKY JJs COCTaBiI€HHUA (HOpPMYJd BELIECTB MU
YPaBHEHUN XUMUYECKHUX PEAKIIUI;

o OIPCACIIATE BAJCHTHOCTb M CTCIICHB OKHUCJICHUA XHUMHUYCCKHUX 3JICMCHTOB B

COCAUHEHUAX Pa3jIMYHOIO COCTaBa, NPUHAIJIEKHOCTH BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUN 1o (QopMmyliaM, BUJ XUMHUYECKOW CBSI3U (KOBAJIGHTHAsl, HOHHAS,



METaJUIn4YecKas) B HEOPraHMYECKUX COCIMHEHUSX, 3apsyl MOHA IO XHUMHYECKOM
dbopmyIe, xapakTep cCpeasl B BOAHBIX PAaCTBOPAaX HEOPTaHWYECKUX COCTUHEHWH, THII
KPUCTAJUIMYECKON peIETKA KOHKPETHOTO BEILIECTBA;

PaCKpbIBaTb CMbLICII HepI/IOI[I/ILIeCKOFO 3aKOHa I[ n. MeHz[eneeBa U ACMOHCTPUPOBATH

€ro NMOHMMAaHWE: ONMHUCHIBATh W XapaKTepHU30BaTh TaOIM4IHy0 Gopmy [leprnonndaeckoit
CHCTEMBbl XMMHYECKHX 3JICMEHTOB: pa3jnyarh IMOHATUS «rJiaBHas moarpynmna (A-
rpynma)»y u «mobounas moxarpymnma (b-rpymma)», maneile u OONbIIME TEPHUOIBI,
COOTHOCUTh O0OO3HAYeHHs, KOTOpbIE HWMEIOTCS B TEPUOAUYECKON Tabnwie, ¢
YHCIIOBBIMUA XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U
3apsia sipa, ooIIee YMCIIo IIEKTPOHOB M PaCTIpeIeTICHHE WX TI0 SJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIUME 3aKOHOMEPHOCTH B W3MCHEHHUU CBOHCTB DJJIEMEHTOB H UX
COCJIMHEHU B Mpe/enax MajblX MEePHOA0B U TIABHBIX MOJATPYII C YYETOM CTPOCHHS
UX aTOMOB;

KJ'IE[CCI/I(I)I/II_II/IpOBaTB XUMHYCCKUC DJICMCHTBI, HCOPIraHUYCCKNEC BCUICCTBA, XUMUYCCKUC

peakuuu (M0 YHCIy W COCTaBy YYacTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEH OKUCICHHUS XUMUYECKHUX dJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBaTh) OOIIMEe M crheuuduueckue XHUMHUYECKHE CBOMCTBA

IIPOCTBHIX U CJIOKHBIX BEIIECTB, TOATBEPKAAsl ONMUCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U
HMOHHBIX YPaBHEHU! COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

COCTAaBJIATb YPAaBHCHUA BHGKTPOHHTquCKOﬁ Jucconmanum KUCIOT, IHGJ'IO‘IGI‘/'I u COHCﬁ,

MIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, YpaBHEHUS peaKluid,
MOATBEPKJAIOIINUX CYLIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKIY BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

PaCKpbIBaThb CYIIHOCTb OKHUCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ oCcpecaACTBOM

COCTAaBJICHHUSA 3JICKTPOHHOT' O OajaHca 3TUX peaKLIPIﬁ;

IMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT HUX CTPOCHHA, BO3MOXKHOCTHU

MPOTCKAHUA XUMHUYCCKUX HpeBpaIIIGHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX;

BBIYUCIIATh OTHOCUTCIIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacCChl BEIIECTB, MAaCCOBYIO

JOJTF0 XUMUYECKOTO 3JIEMEHTa 10 (OopMyJie COeAMHEHHs], MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHHUIO XMMUYECKON peakiui;

coOmogaTh TpaBuja IOJB30BAaHMA XHMHUYECKOH TMOCyIoH u  JabopaTOpHBIM

o0opy/loBaHUEM, a Tak)Ke MpaBWiIa OOpalIeHUs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIUHUSMHU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TMOTYUYEHHUIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MMpOBOANTL PCAKIHNH, ITOATBCPIKAAOIINC KauyeCTBEHHBLINA COCTaB Pa3IMIHbIX BCHICCTB!:

pacro3HaBaTh OIBITHBIM MYTEM XJIOPUA-, OpOoMHI-, HMOIWI-, KapOoHat-, ¢ocdar-,
CHUJIMKAaT-, cym,(baT-, TUAPOKCUA-UOHBI, KAaTHOHBI aMMOHHUA W HWOHBI MH3YUCHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECCTB;



[ ) MNPUMCHATH OCHOBHBIC OIICpalnn MBICTIUTEIbHOM JACATCIIBHOCTH — aHaJIu3 WU CHHTC3,

CpaBHEHHE, OOOOIIEHUE, CUCTEMAaTH3alMi0, BBIBIECHUE MPHUYMHHO-CIIEACTBEHHBIX
CBS36M — A1 M3Y4YEHMs CBOMCTB BELIECTB M XUMHUYECKUX PEAKLUMH, €CTECTBEHHO-
Hay4YHbIE METOJbl T[O3HaHWS — HaOJIOJeHUe, U3MEepeHHe, MOEITUPOBAaHMUE,
AKCIIEPUMEHT (peabHbIil U MBICICHHBII).



TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
KosunyecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u JyeKkTpoHHbIE (HU(pPOBbIE)
n/n TeM NPOrpaMMbl Bcero Kourpoasusre IpakTirieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nes 1. IleppoHayajbHble XUMHYECKHE MOHATHS
XuMmusi — BaxkHasi 00J1aCTh

11 €CTECTBO3HAHUS U 6 0 > bubnuorexa [JOK

) IIPAKTUYECKOU IEATENBHOCTH https://m.edsoo.ru/7f41837¢

YEeJIOBEKA

12 BemectBa 1 xuMmmuueckue 14 | 0 bu6mmoreka [IOK

) peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pasneny 20

Paspnen 2. BaxkHelluye npeacTaBuTe 1M HEOPraHMYECKUX BeLeCTB
71 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubnuoreka [IOK

) 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsatue o kucnorax ] 0 1 bubnuorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitue 06 4 0 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCCHI 12 1 1 bubmuoreka [JOK

) HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 30

Pasnen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaesieeBa. CTpoeHue aToMOB.
Xumuyeckas ¢Bsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIUM

[leproauueckuii 3aK0H U

31 [Tepuoanueckas cucrtema 6 0 0 bu6mmoreka [JOK
' XUMHUYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837¢
Mengeneesa. CTpoeHue aroma
3.2 XuMu4yecKas CBS3b. 9 1 0 bu6mmoreka [IOK

OKHUCIIUTEILHO-

https://m.edsoo.ru/7f41837¢




| BOCCTAHOBUTCIILBHEIC PCAKIINN

Hroro no pazgeny 15 Bubmaorexa LIOK
https://m.edsoo.ru/7f41837¢
PeszepBHOe Bpemst 3 Eubmiorexa TOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIACC

KoJunuecTBo yacos DJIEeKTPOHHbIE
Ne /it HaumeHoBanue pasneioB U TeM Kontpoabnbie | TMpakTaueckue (uudposeie)
MPOorpamMmmMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasznea 1. BemecTBo 1 XUuMHYeCKHe peakumn
[ToBTOpEeHME U yriayOneHne 3HaHuH bubmuoreka [JOK
1.1 5 0 0
OCHOBHBIX Pa3JieJIOB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 3 0 0 bubnuorexa [IOK
' peakLmii https://m.edsoo.ru/7f41a636
13 DNIEKTPOUTHYECKAS JUCCOIHALIHS. 3 1 1 bubnnoreka [JOK
' XUMHUYECKHE PEAKIIUY B PaCTBOpaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 16
Pasznen 2. HemeTaJJIBI M HX COeTHHEHHS
71 OO61mas xapakTepUCTHKa XUMUYECKUX 4 0 1 bubnunorexa [JOK
] anemMeHTOB VIIA-rpynmsl. I'agoreHst https://m.edsoo.ru/7f41a636
22| smeenros ViApymes Ceparn et 6 0 0 Bumiorera LIOK
' py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1as XxapakTepuCTUKa XUMHUECKIX
bubmnoreka IIOK
23 aneMeHTOB VA-rpynisl. A30T, Gpocdop u ux 6 0 1 htps://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
bubmnoreka [IOK
2.4 BneMeHTVOB IVA-rpynnel. Yriepon u 10 1 2 hitps://m.edsoo ru/7f41a636
KPEMHHU U UX COETUHEHHUSI
Hroro no pazgeny 26
Pasnen 3. MeTa/uibl M HX COeIMHEHUS
. bu6mmoreka [JOK
3.1 O6me CBOACTBA METAILIOR 4 0 0 https://m.edsoo.ru/7f41a636
. bu6mmoreka [{OK
3.2 Baxneimme MeTaIel 1 UX COSINHEHUS 16 2 2 hitps://m edsoo /7412636




Hroro no pasneny

20

Pasznea 4. Xumus U oKpyskamomas cpeaa

4.1 BemiecTBa 1 MmaTepuanbl B AKU3HU YEIOBEKA 3 bubmorexa LIOK
) https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
HasBauue mojayJist
PeszepBHOE Bpemst 3 buGmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68




IHOYPOYHOE IIJIAHUPOBAHHUE

8 KUIIACC
KoJsn4yecTBo 4acoB
DJIEeKTPOHHbIE
Ne A-ayautop Hdara
nugposbie
n/ Tema ypoka Bcer | HrIC; Kontpoabubl | IlpakTuuecku | H3y4YeHH
o0pa3oBaTejibHbIE
n 0 C- e padoThbI e padoThbl |
pecypchl
CaMOCTOSTEIIHHBI
e
Hncrpykrax nmo Th. A
Hpe):[f/[}éT xumuH. Ponb bubmmorexa [IOK
1 0 0 https://m.edsoo.ru/ff0d210
XUMUH B KU3HH YEIOBEKA. .
Tena u BemiecTna. B
[TonsiTue o merogax C Bubmaorexa LIOK
1 0 0 https://m.edsoo.ru/ff0d227
MMO3HAHUS B XUMHH. .
[IpaxTuyeckas padora Ne 1
«IIpaBuna paboThI B
1a00paTOPUH U IPUEMBI
06pa§1eH II; gc P A bu6mmorexa [{OK
1 0 1 https://m.edsoo.ru/ff0d23d
1a00paTOPHBIM .
000pyTI0BaHUEM. -
HaGmronenus 3a ropsimmeit
CBEYCH.
C bubnuoreka [JOK
Huctiie penmecTsa 1 1 0 0 https://m.edsoo.ru/ff0d2a6
CMeECH. c
[IpakTrueckas padborta Ne 2
<<1:I’)213I[6J'IGHI/IG cﬁeceﬁ (Ha A brbmorexa LIOK
1 0 1 https://m.edsoo.ru/ff0d28c
MIpUMEPE OYUCTKU 3
MTOBAPEHHOM COJIHN)». -
C Bbubnuoreka [JOK
CrocoOrt pasaencrm 1 0 0 https://m.edsoo.ru/ff0d26¢

cMecen.

a




ATOMHO-MOJIEKYJISIPHOE

bu6mmoreka [IOK

7 https://m.edsoo.ru/ff0d2d5
yYCHHE. 0
XUMHYCCKUEC DIICMCHTBHL. bubnnoreka [IOK

8 3HaKu (CUMBOJIBI) https://m.edsoo.ru/ff0d2be
XHMHYECKHX 3JIEMCHTOB. 8
3aKOH TOCTOSIHCTBA
COCTaBa BEIIECTB. Bbubnuoreka [JOK

9 Xumuueckas popmyia. https://m.edsoo.ru/ff0d2ea
BanenTHocTs aTOMOB e
XUMUYECKUX DJICMECHTOB.
Coctanserme gopuys o BuGamorera 11OK

10 https://m.edsoo.ru/ff0d523
Onpenenenne 0
BaJICHTHOCTH 110 popMmyIIe. ~
OtHocuUTeNIbHAsE aTOMHAs bubnuoreka [JOK

11 Macca. OTHOCUTETbHAS https://m.edsoo.ru/ff0d323
MOJICKYJIIpHAst Macca. c
MaccoBas 1075 bubnnoreka [IOK

12 XUMHYECKOI'0 JICMEHTA B https://m.edsoo.ru/ff0d350
COCIMHCHHH. c
duznveckue u bubnauotexa [[OK

13 XUMHYECKHUE SIBICHUS. https://m.edsoo.ru/ff0d37f
XUMUYeCKasi peaKIvsl. a
[Ipu3naku u ycinoBus bubnnorexa HOK

14 MIPOTEKAHUs XUMUYECKHUX https://m.edsoo.ru/ff0d3al
peaKIui. 6
3aK0oH COXpaHEHUsI MaCChl bubnmnorexa [JOK

15 BEIECTB. XMMHUYCCKHUE https://m.edsoo.ru/ff0d3b8
ypaBHEHHSL. 8

bu6mmoreka [IOK

16 | M:B.Jlowmonocos — httns://m.edso:)_.[ru/fde40c
YAEHBIN-IHITUKIIOTICTUCT. 4

17 Krnaccubukanus bubanoreka [JOK




XUMHYECKUX PEaKIUi

(coenuHenus, https://m.edsoo.ru/ff0d3£3
pasIoKeHus, 3aMeICHNS, 4
oOMeHa).

Braucinenus macchel
BEIIIECTBA BEIIECTBA 110

bubnuoreka [JOK

18 https://m.edsoo.ru/ff0d570
YPABHCHHSM XHMHICCKHX 8
PEaKIIHA.
Kontpoabnasi pabora bubnuorexa [JOK
19 Nel mo teme «BemectBa u https://m.edsoo.ru/ff0d429
XUMUYECKUE PEAKITHI. 0
O60061meHue u
CHCTEMAaTH3alNs 3HAHUI Bubmorexa LHOK
20 « https://m.edsoo.ru/ff0d2a6
no teme “BemiecTsa u .
XUMHYECKHUE PEAKIIUN . -
AKP Nel. Boznyx —
cMech ra3oB. CocTaB bu6mmoreka [IOK
21 Bo3yxa. Kucnopox — https://m.edsoo.ru/ff0d448
AJIEMEHT U MPOCTOE e
BelecTBo. O30H.
duznveckue u
XHMHYECKHE CBOMCTBA bu6mmoreka [IOK
22 KHCITOpoJa (peaKiuu https://m.edsoo.ru/ff0d461
OKHCIICHHS, TOPEHHE). 4
[TonsaTue 06 okcumax.
CriocoObI ToTyYeHust
KHCJIOpO/ia B JZaGOpaTOpI/II/I Bubmorexa LTOK
23 https://m.edsoo.ru/ff0d497
Y TIPOMBITITUICHHOCTH. a
[IpuMeHeHHe KUCIOPOIa. B
24 TennoBoii a3 ekt bu6muoteka [IOK

XUMHUYECKON pPeaKiuu,
TIOHSITHE O
TEPMOXUMHUYECKOM
YpaBHEHUH, IK30- U

https://m.edsoo.ru/ff0d479
0




OHAOTECPMHUYCCKUX
pCaKknusx.

[IpaxTuyeckas pabora Ne 3
no teme «llonydenue u

bubnuoreka [JOK

25 https://m.edsoo.ru/ff0d4ae
coOupaHue KUCIOpo/a, 5
W3YYEHUE €T0 CBOHCTBY. -
TonnuBo (HedTh, yroab u
METaH). SSFpSZ;He}i’He Bubmorexa LTOK
26 https://m.edsoo.ru/ff0d4c4
BO3]TyXa, CIIOCOOBI €ro a
IPEJOTBPALICHHS. B
Bonopon — anemeHT u bu6muoteka [IOK
27 IIPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d4dd
Haxoxnenne B mpupoe. 0
duznyeckue u
XUMHUYECKHE CBOMCTBA bubmuorexa LIOK
28 https://m.edsoo.ru/ff0d4dd
Bogopoaa. [Ipumenenue 0
BOJOpPOAA. -
bub6mmoreka [IOK
29 Tonsmne o kucnorax n https://m.edsoo.ru/ff0d50d
COJIAX. 5
butmmoreka [{JOK
30 | Cmocobsl momyuenus https:/m.edsoo.rw/ff0d4dd
BOJIOpPO/Ia B JIAOOPATOPHH. 0
IIpakTryeckas padora Ne 4
H(I)) TEME «HonyﬂeHHe 51 Bubmuorexa LIOK
31 https://m.edsoo.ru/ff0d4{4
cobupaHue Boaopoa, 5
W3YYEHUE €r0 CBOMCTBY. =
bu6nmoreka [JOK
32 Konuectso emectsa. https://m.edsoo.ru/ff0d542
Mounspaas macca. o
. . butmmoreka [JOK
33 Mon#prsi 0655M rasos. https://m.edsoo.ru/ff0d570
3akoH ABorajpo. 3
34 Brruncienus o0béma, bubnmoreka [JOK

https://m.edsoo.ru/ff0d55a




KOJIMYECTBA BEUICCTBA ra3a
I10 €0 U3BCCTHOMY

KOJIMYECTBY BEIIECTBA MU :
00BEMY.
duznyeckue u bubmmoreka [IOK
35 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587
BOJIBI. a
CocTaB OCHOBaHUH. Bubmiorexa LJOK
36 https://m.edsoo.ru/ff0d59¢
[Tonsatre 06 MHAUKATOpAX. >
[IpakTuyeckas padora Ne 5
o teme «IIpuroroBnenue BuGmiorexa LIOK
37 PacTBOpOB ¢ . . https://m.edsoo.ru/ff0d5eb
ompeeIEHHON MacCOBOM N
JI0JIEW PaCTBOPEHHOIO B
BEIIIECTBAY.
Bopa kak pactBopuTes.
Haceimenusie u bu6mmorexa [{OK
38 HEHACBIIICHHBIE PACTBOPBI. https://m.edsoo.ru/ff0d5b4
MaccoBas 10151 BEIIecTBa 0
B PacTBOpE.
Oxcuppl: cocras, bu6nmoreka [JOK
39 Kknaccudukanus, https://m.edsoo.ru/ff0d664
HOMEHKJIATypa. e
IlonydeHue u XUMHUYECKHE
CBOﬁ};TBa KHUCJIOTHBIX Bubmiorexa IJOK
40 ’ https://m.edsoo.ru/ff0d664
OCHOBHBIX U aM(OTEPHBIX .
OKCHJIOB.
OCHOBaHUS: COCTaB, bu6mmoreka [IOK
41 Kiaccudukanus, https://m.edsoo.ru/ff0d67¢
HOMEHKJIaTypa. a
[Tonyuenue u xXumMu4ecKue Bubmaorexa HOK
42 https://m.edsoo.ru/ff0d67¢

CBOMCTBA OCHOBAHUIA

a




KucnoTsr: cocras,

43 KJIacCU(UKAIUSI bubmmorexa [IOK
’ https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa.

44 [lonydyenue n XuMHIECKHE bubnuoreka [JOK
CBOMCTBA KHUCIIOT. https://m.edsoo.ru/ff0dfee2
Conu (cpeguue):
HOMCI—I(KJE)a"II“[ypa )CHOCO6BI Bubmaorexa LHOK

45 ’ https://m.edsoo.ru/00ad94
nonyqeﬂnﬂ, XAMUYCCKHE 74
CBOIiCTBA.
I'eneTnyeckas cBsA3b
MZX;Y Ki(; ce a;H ’ bu6nmoreka [JOK

46 https://m.edsoo.ru/00ad9as
HeOpFaHI/I‘-IeVCKI/IX 0
COETMHEHMUI.
[IpakTnueckas padbora Ne
6. Pemrenne
SKCTIEPUMEHTAIBHBIX bubuorexa HOK

47 https://m.edsoo.ru/00ad9b
3a1a4 1mo remMe « OCHOBHEIE T
KJIaCChl HEOPTAaHUYECKUX
COEIMHEHUN).
O06o0061IeH e U
cUCTeEMaTU3alis 3HAaHUHAIIO Bubnuoreka HOK

48 teme “OCHOBHEIE KJIaCCHI https://m.edsoo.ru/ff0d634
HEOPTraHUYECKUX 2
COCIMHCHMI”,
KonrpoabHasi padoTa
Ne2 ng TEME "OIC)HOBHI)IC Bubmioreka [IOK

49 https://m.edsoo.ru/00ad9¢e1
KJIaCChl HEOPTaHUYECKUX a
coenuHeHun". -
Pemenue pacueTHbIX 3a1a4 bub6nmoreka [IOK

50 110 YPaBHEHHSIM https://m.edsoo.ru/00ad9¢cb
XUMUYECKUX PEAKIUH. 2

51 AKP No2. [TonbITk1 bubmmoreka [JOK

KJIacCU(PUKALINH
XUMHUYECKHUX DJIEMEHTOB.

https://m.edsoo.ru/00ad9ff
a




[Tepronnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHMHYECKHUX IJIEMEHTOB
J.1.MeHnneneena.

[Iepuonsl, rpynmsl,

bub6mmoreka [IOK

52 https://m.edsoo.ru/00ada52
MOATPYIIIBIL. c
bubanoreka [JOK
53 Crpoenne atomos. Coctas https://m.edsoc%.lru/OOadaM
aTOMHBIX sep. M3oTonsl. 5
CrtpoeHue 3J1eKTPOHHBIX
000J109€K aTOMOB bubmmoreka [JOK
54 3JIEMEHTOB https://m.edsoo.ru/00ada6b
[Iepuoanueckoit cucTemsl c
J. Y. MeHnieneena.
XapakTepucTUKa
XHMHYECKOI'0 DJIEMEHTA 110 bub6mmoreka [IOK
55 €Tro ITOJIOKECHHUIO B https://m.edsoo.ru/00ada82
[Tepronuueckoit cucreme 4
J. Y. MeHieneena.
3HaueHue
[Iepronnueckoro 3akoHa Bunorexa 1IOK
56 JWUA PASBHTIA HAyKH | https://m.edsoo.ru/00ada96
npaktuku. . W. .
MenpeneeB — y4€HbIN, -
MeJaror ¥ rpaxJaaHuH.
ONEeKTPOOTPULATENIBHOCTD bu6muoteka [IOK
57 aTOMOB XMMHUYECKUX https://m.edsoo.ru/00adaab
3JIEMEHTOB. 8
bubnnoreka [HOK
58 HMonnas xummseckas httos://m.edsog)_.[ru/OOadac3
CBSI3b. 4
59 KoBanentnas nossipHas u bubnauotexa [[OK

HCTIOJIIpHAA XUMHUYCCKad

https://m.edsoo.ru/00adaab
9




CBSI3b.
MeTaieckas C bubnmoreka [JOK

60 1 0 https://m.edsoo.ru/00adaab
XUMHYECKAsI CBS3b. 2

A bu6nuoreka [JOK

61 TpomewcyTounas 1 1 httns://m.edsoi_.[ru/OOadb4
arrecTaims. 26
O06o06mIeHuE U
CI/ICTGII\]/-[[aTI/I?,aIII/If[ 3HAHHHI C bubmioreka IIOK

62 " 1 0 https://m.edsoo.ru/00ada52
o TeMe " XuMudeckas .
CBs3B". c
AHanu3 npomMeXKyTOYHOU bubnmnoreka [JOK

63 arrectanuu.-CTeneHp 1 A 0 https://m.edsoo.ru/00adae2
OKHCJICHUS. 8
OxucnuTenbHO- Bu6mmoteka IIOK

64 BOCCTAHOBUTEIIHLHEIC 1 C 0 https://m.edsoo.ru/00adb0
peaxIuu. 76
OKHCIHTEIH 1 A bu6mmoreka [IOK

65 1 0 https://m.edsoo.ru/00adb0
BOCCTaHOBUTEJIH. 76
O6o00meHue u
cHUcTeMaTH3allys 3HaHUI bubnmoreka [JOK

66 o TeMe “OKHUCIUTEITBHO- 1 C 0 https://m.edsoo.ru/00adb3
BOCCTaHOBUTEJIbHEIC 3¢
peakimun’’.
Pemienne pacyeTHbIX 33124 bubnnoreka [JOK

67 10 ypaBHEHUSIM 1 A 0 https://m.edsoo.ru/00ad9cb
XMMHUYECKHX PEaKIUil. 2
Pemenne butmmoreka [JOK

68 MIPaKTUKOOPUEHTUPOBAHH 1 C 0 https://m.edsoo.ru/ff0d61¢c
BIX 3aJa4. 6

OBULIEE KOJIMYECTBO 68 A-34 P+ 1TIA
YACOB I10 ITPOTPAMME C-34




9 KUIACC

KoJsmn4yecTBo ayoumopnsix 4acon DJIeKTPOHHbIE
Jlara
nugposbie
Ne n/m Tema ypoka Kontpoabnsbie | IlpakTudyeckue | H3y4YeHH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI |
pecypcbl
Huctpykrax o Th.
Ileproarueckuii 3aKoH.
[Tepronuueckas cuctema
1 XI/II\I/)II/I‘-IE[CKI/IX anemenTtoB JI. 1 0 0 bubnmorexa LIOK
T https://m.edsoo.ru/00adb59¢
MenpeneeBa. 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB XUMUUYECKHUX
3JIEMEHTOB.
’ Knaccudmukanus 1 HOMEHKIATypa | 0 0 bubnuoteka [JOK
HEOPraHWYeCKUX BELLIECTB. https://m.edsoo.ru/00adb7e2
Bunnl xuMu4uecKkou CBSA3U U THIIEI but6mmoreka [{OK
3 N 1 0 0
KPUCTAUIMYECKUX PEIIETOK. https://m.edsoo.ru/00adbac6
4 Knaccudukanus Xumuaecknx 1 0 0 bubnuoreka LIOK
peaKIuii 1o pa3JIUuyHbIM NMPU3HAKAM. https://m.edsoo.ru/00adbcb0
TermoBoi 3pPHeKT XUMUUECKUX
5 €aKIUi Pe?f;HHe 3aJa4 o 1 0 0 bubmuorexa IJOK
P ' https://m.edsoo.ru/00adb6b6
TEPMOXUMHUYECKUM YPABHEHUSIM.
ITonsiTHE O CKOPOCTH XUMUYECKOUN
6 CaKINN HOHSII?[I/Ie O TOMOTEHHBIX U 1 0 0 Bubmiorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
TE€TEPOrE€HHBIX PEAKIIHSIX.
[TonsiTHe 0 XMMUYECKOM
aBHOBecuH. DAKTOPHI, BIUSIOIINE
7 ia CKOPOCTbH XI/IMI/I‘ISCK’Oﬁ eaKI;II/H/I 1 0 0 Bubmnorexa HOK
P P https://m.edsoo.ru/00adc28¢c
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHSI.
OKHCIUTENTbHO-BOCCTAaHOBUTEIIHHBIC bubnuoreka [JOK
8 1 0 0
PEAKIINY. https://m.edsoo.ru/00adcade
9 Teopust 3IEKTPOTUTUYECKOIN 1 0 0 bubnuoreka [JOK

JUCCOMAIIH. CuibHbIE U cl1a0bIe

https://m.edsoo.ru/00adcd68




3JIEKTPOJIUTHI.

but6mmoreka [JOK

10 HonHEIe ypaBHEHUS PCAKIAA. https://m.edsoo.ru/00add448
XUMHUYECKHE CBOICTBA KUCIIOT U
1 OCHOBAaHHUU B CBETE MIPEACTABICHUI bubnmoreka [JOK
00 DIIEKTPOTUTUIECKON https://m.edsoo.ru/00add5d8
JIFCCOITAAITHMN.
XUMHUYECKHE CBOMCTBA COJICH B
12 CBETE MpeACTaBlIeHU 00 Bubmiorexa LIOK
N https://m.edsoo.ru/00add8b2
AJICKTPOJIUTHYECKON AUCCOIMAIIHH.
13 [ToHsiTHE O THAPOIU3E COJIEH. bubmiorexa LIOK
https://m.edsoo.ru/00add9d4
14 O06001IeHNe U CUCTEMAaTU3AIIHS bubnuoreka [JOK
3HAHHUHI https://m.edsoo.ru/00addd12
IIpaxTnueckas padora Ne 1.
15 <<II))6LH€HI/IG 3KCI‘I1:23pI/IMeHTaHLHBIX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3aau.
KonTtpouabsnas pa6ora Nel no teme
16 «ONEKTPOIUTUYECKAs TUCCOIHALINS. bub6muoreka [IOK
XUMHUYECKUE PEAKIUU B https://m.edsoo.ru/00addec0
pacTBOpaxy.
AKP Nel. OOmiast xapakTepHuCcTHUKa
17 raJIoreHOB. XIIfIIMI/I‘Ie(f)KI/Ie c11)3017ICTBa Bubmorexa LJOK
https://m.edsoo.ru/00addfe?
Ha IpUMEpe XJopa.
Xnoposogopon. ConstHas KHCIIOTa
18 XHMII/)IquIIc[HE CiOﬁCTBa HOJIyquI/Ie’ bubmrorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHUE.
IIpaxTnueckas padota Ne 2 o Teme
19 <<1P[onyquI/Ie coIJ)lﬂHoﬁ KHCJIOTBI brbimorexa IIOK
N . ’ https://m.edsoo.ru/00ade348
H3y4deHue €€ CBONCTBY.
Brruncienus no ypaBHECHUSIM
20 XUMHUYECKUX peal}ggnﬁ €CJIM OJIVH U3 Bubmnorexa HOK
’ https://m.edsoo.ru/00ade488
peareHToB JIaH B N30BITKE.
21 OO611as XxapaKTepruCcTHKa SJIEMEHTOB bubnuoreka [JOK




VIA-rpynibl. AII0TpOIHBIE
moupukanmu cepsl. Haxoxaenue
Cepsl U €€ COCTMHEHNI B IPUPOJE.
XHUMUYECKUE CBOWCTBA CEPBI.

https://m.edsoo.ru/00ade64a

CepoBoi0opo/1, CTpOCHUE,

but6mmoreka [IOK

22 N3NYECKHUE U XUMUUYECKHE
b . https://m.edsoo.ru/00ade802
CBOWCTBA.
Oxcunsl cepel. CepHast KUCIOTA
23 (i)I/ISI/I‘II[eCKI/IE " xmljnqecxne ’ bubnnorexa LIOK
. https://m.edsoo.ru/00ade64a
CBOMCTBA, MPUMEHEHUE.
XUMHUYECKUE PEAKIINH, JIKAIIUE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
MOJTyYEHHUsI CEPHOI KUCIIOTHI. bubmuoreka [IOK
24
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adea28
OKpYKarolleil cpeibl COCTUHEHUSIMH
CepBI.
75 Bruncinenne MmaccoBoi 10U
BBIXOJIa TPOJYKTA PEAKIIUH.
OO6m1as xapakTeprucTHKa 3JIEMEHTOB
VA-rpyorsl. A3ot
26 acIl pO};T aHeHue ;3 OPUPOLE bubmmoreka [IOK
pacrpoctp PHp i https://m.edsoo.ru/00adeeab
(u3nyecKre U XUMUICCKUE
CBOMCTBA.
AMMHak, ero ¢Gpu3NIECKHE U
27 XUMHYECKHE c(b};oﬁCTBa MOJIy4YCHHUE bubmuorexa IJOK
’ y https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE.
IIpaxtrueckas padora Ne 3 o teme
28 <<1P[0J'I YyeHUE athHaKa H3y4eHue Bubmiorexa [JOK
Y . » M3y https://m.edsoo.ru/00adf180
€r0 CBOMCTBY.
29 A3oTHas KucnoTa, e€ pusnueckue u bub6muoreka [IOK
XUMHUYECKHUE CBOMCTBA. https://m.edsoo.ru/00adf306
30 Hcnonb3oBaHre HUTPATOB U COJIEH bubnuoreka [JOK

aMMOHUS B KAUECTBE MUHEPAIbHBIX
yao0peHuil. XuMHYECKOe

https://m.edsoo.ru/00adf518




3arpsI3HEHUE OKPYXKAIOIIEH Cpeabl
COEJMHEHUSIMH a30Ta.

®dochop. Okcun dpochopa (V) u
dhochopnas kucnora, pocdarsr:

bubmuoreka [JOK

31 (u3nyecKre U XUMUICCKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIYYCHHE, MPUMEHECHHE.
Hcnonws3zoBanue pocdaTtoB B
3 KauecTBE MUHEPATbHBIX YAOOPEHUH.
3arpsi3HeHUE PUPOJTHON Cpeibl
docharamu.
VYraepon, pacnpocTpaHeHIE B
33 Hpﬂpgzlg EI/ISI/II‘){GCKII)/IE: u bubmorexa IIOK
’ g https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBONCTBA.
Oxcuppl yriaepoaa, ux pusnueckue
Y XMMUYECKHE CBOMCTBA.
34 DKOJIOTHUECKHUE TPOOIEMBI bubmmorexa LOK
i https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepo/ia
(IV).
35 YronbHas KACIOTa U €€ COJIH. Eubmiorexa IOK
https://m.eds00.1ru/00ae006¢
[IpaxTuyeckas padora Ne 4 o Teme
36 "ITomyuyeHue yriaekucioro rasa. bubnmoreka [JOK
KauectBennas peaxuus Ha https://m.edsoo.ru/00ae027¢e
KapOOHaT-MOH".
[lepBoHavyanbHBIC TOHATHS 00
37 oprpaHquCKI/Ix BEIIIECTBAX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ac054¢
COCTMHECHHSIX YTIIEPOJIa.
38 Kpemnuii u ero coenunenus. bubmiorexa LIOK
https://m.edso00.1ru/00ae080a
39 O06001IeHre 3HAHMH 110 TEME bubnuoreka [JOK
"HemeTaibl ¥ UX COEQUHEHUS" . https://m.edsoo.ru/00adec8a
40 [TpakTrueckas padota Ne 5. bubnuoteka [JOK

Pemenue skcnepuMeHTanbHbIX
3aj71a4 110 TeMe «Bakuenve

https://m.eds00.1ru/00ae0bf2




HEMCTAJJIbI 1 UX COCOUHCHU).

KonTpoasnas padora Ne2 o teme

bu6nunoreka [JOK

al «Baxneiilnne HEMETa/LIbL 11X https://m.edsoo.ru/00ae0el8
COCTUHCHUSY.
AKP Ne2. O6mias xapakTepucTuka
MeTaJII0B. MeTajiandecKkas CBSI3h U
42 MeTaJNInYecKas KpucTajndeckas bubnnorexa LIOK
. N https://m.edsoo.ru/00ae103e
peméTka. GuznuecKue cBOCTBa
METAaJJIOB.
XHMHYECKHE CBOMCTBA METAJLIOB.
43 DIEKTPOXUMHUYECKUN P bubmorexa LHOK
N https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJIOB.
O61ue crnocoObl MOTyYeHHS
MeTaiiioB. CruiaBel. BerauciaeHus mo
44 YPAaBHEHUSIM XUMUYECKUX PEaKIUN Bubmiorexa LJOK
’ https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
PUMECH.

45 [ToHsiTHE O KOPPO3UK METAILIOB. bubmorexa LIOK
https://m.edsoo.ru/00ae1278
but6mmoreka [JOK

46 Iesownbe METaIE. https://m.edsoo.ru/00ae14b2

47 Okcubl ¥ TUAPOKCUBI HATPUSA U bubnuotexa [JOK

KaJIus. https://m.edsoo.ru/00ae14b2

48 [IlenoyHO3eMenbHbBIE METAIIIbI — bubmuoreka [IOK

KaJIbIIUM 1 MarHui. https://m.edsoo.ru/00ael5e8
49 Bakueiimme coeTMHEHNS KaJIbIUSL. Bubmnorexa HOK
https://m.edsoo.ru/00ac15e8
O00011eHNEe U CUCTEMAaTU3AIIHS
50 3HaHu# 1o teme «Il{enounbie u
IEJIOYHO-3€METbHBIE METAJIIbD.
IIpaxTnueckas padora Ne 6
51 "}iéCTKOCTb BOII)[LI H cHocoOkbI eé Bubmnorexa HOK
" https://m.edsoo.ru/00ae1886
yCTpaHeHus".
52 AnmomMuHHI. but6mmoreka [JOK




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

AmdorepHbIe CBOICTBA OKCHUIA U bubnuoreka LIOK
53
TUAPOKCUJIA. https://m.edsoo.ru/00ac1c64
bubnuoreka [JOK
>4 Keneso. https://m.edsoo.ru/00ael1d86
55 OKcupl, TUIPOKCUIBI U COJTH bubnmnoreka [JOK
xenesa (I11) u sxenesza (11I) https://m.edsoo.ru/00ae35¢6
O000111eHNE U CUCTEMAaTU3 AU
56 3HAHUH 10 TeMe “ MeTalllIbl U BX
coenuHEeHUd .
[IpaxTuyeckas padora Ne 7.
57 Pewienne skcnepuMeHTAIBHBIX bubnmoreka [JOK
3aj1a4 1o teme «BakHelme https://m.edsoo.ru/00ae3de8
METAJIJIbI M UX COCITHHCHUS.
Brruncnenust mo ypaBHEHHUSIM
XUMUYECKUX PEAKIU, €CIIH OJUH U3
53 peareHToB /1aH B U30BITKE WU bubnuoreka IIOK
COAEPKUT pUMeCH. Brrunciienus https://m.edsoo.ru/00ae1750
MAacCOBOU J0JIA BBIXOJa TPOAYKTa
peaKIuu.
KounrpoJabHnas padora Ne3 no reme
59 «Baxneiye MeTajIbl U UX
COCTUHCHUSD.
AKP Ne3. O600menue u
60 CHUCTEMAaTU3als 3HaHUH 110
HEOPraHWYECKOW XHMUHU.
O06o001IcHNEe U CHCTEMAaTH3aLIHS
61 3HaHHII;[ 110 criocodam pemeHHHH Bubmiorexa IIOK
https://m.edsoo.ru/00ae0d0a
pacyeTHBIX 3ajad.
62 IIpomesxkyTouHas1 aTTECTAIUA. bubmmorexa LIOK
https://m.edsoo0.ru/00adfc20
63 AHanm3 npoMexyTOYHOU bu6nuoreka IIOK

arrectanuu. BeniecTtBa u
MaTepuasbl B TOBCEIHEBHOM JKU3HU

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




YCIIOBCKA.

64 XHUMHUYECKOE 3arpsi3HEHUE 1 0 bubnuoreka [JOK
OKPYKAIOIIEH CPEbL. https://m.edsoo.ru/00ae4270

65 Ponb xumuu B perieHnn 1 0 Bbu6mmoreka [IOK
9KOJIOTHYECKHUX TTPOOIIEM. https://m.edsoo.ru/00ae4270

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

SKCIEPUMEHTAJIbHBIX 3aa4.

67 Pemenue | 0
MPAKTUKOOPHUEHTUPOBAHHBIX 3a]1a4.

63 Ponpe xumuu B pazButun 1 0 bubnuoreka [JOK
COBPEMEHHOT0 OOIIECTRA. https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 68 341 TIA

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3aarenscTBo «IIpocBenienne»

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AxktmonepHoe o6miectBo «M3marensctBo «IIpocBemnenue
METOANUYECKHUE MATEPUAJIBI JJISA YUUTEJISA
http://gotorol.ru/10730- snekTpoHHass OMOIMOTEKA YUeOHBIX MAaTEPUAJIOB TIO
XUMUU

http://gotorol.ru/10731- py6puku ":"CoBeTbl aOUTYPUEHTY, YUUTEIIIO XUMUU",

"CnpaBounuk", "Becenas xumusa", "Hooctn", "Onumnuags","KyHnctkamepa".

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
MHTEPHET

http://gotourl.ru/10730- snekTpoHHast 6MOIMOTEKa YUeOHBIX MaTEPUAJIOB TIO
XUMHAH

http://gotorol.ru/10764 - oHnaliH SHIMKIOTIEANS HA OCHOBE

kaurn" Xumuyeckas snuuknonenus” (M.:Coerckas sHuuknoneaus, 1 988)
http://gotorol.ru/10762- cOOpHHK cTaTell 0 XUMHUYECKHX AJIEMEHTaX
nepuoandeckon cucremsl J[.M1.Menneneesa

http://gotorol.ru/10735- xxypuan "Xumus u Ku3Hp"

http://gotorol.ru/10755- undopmarniust 06 onumIuagax



