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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHH Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011Ier0 00pa30BaHus, IPEICTABICHHBIX
B O®I'OC OOO, a Ttakxe Ha OCHOBe (enepanbHO paboyeld MporpamMMel
BOCIIUTAHUS U ¢ YIETOM KOHIIETIIUMHU MPENOIaBaHus yueOHOT0 peaMeTa « XUMUS
B 00pa3oBaTeIbHBIX Opranu3anusiax Poccutickoit deneparumu.

[IporpaMmma mo xumuu Aa€T TpeACTaBICHUE O IEsAX, OOIIed cTpareruu
oOydeHHs, BOCHHUTAHUS W Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMHU y4eOHOTO
peaMeTa, YCTaHABJIMBAET o0s13aTeNbHOE MIPEAMETHOE COZIepXKaHue,
npeaycMaTpuBaeT pacHpeiesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHUE IO
pazneiiaM M TE€MaM MpPOrpaMMbl MO XHMHUHU, ONPEIETseT KOJUYECTBEHHBbIE U
KAuEeCTBEHHBIE XapaKTEePUCTUKU COZIepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHH C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouIuXxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00Opa3oBaTebHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIer0 00Opa3oBaHus, a TakKe TpeOOBaHUH K
pe3yabTaraM oOy4eHHUs XUMUU Ha YPOBHE IeJiel U3y4eHUs MPEeIMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBLHOM JESTEIBHOCTH OOYYAIOIIETroCs MO OCBOSHUIO
y4e0HOTr 0 COAEp KaHMUsI.

3HaHUE XUMHUHU CIY)KUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTepuaIbHOM E€IMHCTBE MUPA, BAXKHYIO
poJib UTPAOT (opMHUPYEMble XUMHUEH NPEICTABJICHUS O B3aUMOIPEBPAICHHUIX
SHEPTrUd M 00 DBOJIOIMHU BEMIECTB B MPUPOJE, O MYTSIX PEHICHUS TI00aThHBIX
npo0sieM YCTOMYMBOTO Ppa3BUTHUSL UYEJIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MUTIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOJIeM 31paBOOXPAHCHHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET  peayi3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMupoBaHUS KYIbTYpPhI JUIHOCTH, €€ 001Iel U (PyHKIIMOHATHHOW TPAaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHHE MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEU
0o0y4Jaromuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHON  JesiTeIhbHOCTH,
SKCIEPUMEHTAIBHBIX M HUCCIEA0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MTOBCETHEBHOM JKU3HU, TaK U B TPO(ecCHOHATHHOM IeATeThHOCTH;

3HAKOMUT €O CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH OOYyJaroIIuXCs;



crocoOCcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ©CTECTBEHHO-
Hay4HbIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHuE 00 yJarOIINXCS.

JlaHHble HampaBieHUsT B OOYyYEHUM XUMHUU OOECIEUMBAIOTCS CHEUU(PHUKOM
colepXaHusi  y4yeOHOro ImpenMera, KOTOpbIM  SBISETCS  MEJarornyecku
aJanTHUPOBAHHBIM OTpaK€HWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHUYEeCKOM XUMHUHM W HEKOTOPBIX OTACJIbHBIX 3HAYMMBIX TOHSATUM
OpraHNYECKOW XMMUHU.

CrtpykTypa coaep:aHusi MPOrpaMMbl IO XMMHH C(POPMHUpOBAHA HAa OCHOBE
CUCTEMHOro nojaxoja K e€ msydeHuro. CopepaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATHUN O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI TOHATHN O XUMHUYECKOM
peakiuu. OO0e O3TH CHUCTEMBI CTPYKTYpPHO OpraHHM30BaHbl MO TMPUHIUITY
MIOCJIETIOBATEIIBHOTO PA3BUTHS 3HAHWW HAa OCHOBE TEOPETHUUECKUX MPEICTABIICHUM
Pa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnognueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUA O CTPOEHUH aTOMa U XMMUYECKOH CBSI3H;

— TMpeACTaBICHUM 00 3JIEKTPOJUTHYECKOM JHCCOIMAllMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE AMIIUPHUYECKH
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCA MOCIEIOBATEILHO OT OJHOIO
YPOBHA K JpYyromy, BbINOJHSASA (YHKIUMU OOBSICHEHUS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEW MPAKTUYECKOIO MPUMEHEHUS W IMOJyYEHHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMmbl IO XUMHUHU  CHOCOOCTBYET  (OPMHUPOBAHUIO
MPEACTABIICHNS] O XUMHUYECKOM COCTABJISIONIEH HAYYHOW KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEMHOW MpUPOAbL, LIEHHOCTHOIO OTHOLICHHUS K HAYYHOMY 3HAHUIO H
METO/JaM IIO3HaHUsA B Hayke. M3ydeHue XUMUU NPOMCXOAHUT C MNPUBICYEHUEM
3HaHUW W3 paHee M3YYCHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKarouuil Mupy,
«buonorus. 5—7 knacce» u «dusnka. 7 Kiacey.

[Ipy wW3yyeHUH XUMHM MPOUCXOJUT (POPMHPOBAHUE 3HAHUKA OCHOB
XMMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, MPAKTHUYECKOM
JESTENbHOCTH YEeJOBEKa M KAaK OAHOrO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHI.
3amaua ydeOHOTO MpeaMeTa COCTOUT B (DOPMHUPOBAHUM CHUCTEMBI XUMHUYECKHX
3HAaHUN — BaXKHEUIHX (haKTOB, IMOHATHH, 3aKOHOB M TEOPETHUECKUX TOJOKCHHUH,
JOCTYIHBIX OOOOIEHWI MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HayKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TPU H3YyYCHUU BEUIECTB H
XUMHYECKUX PEaKlnii, B (OPMHUPOBAHUN U PA3BUTUU MO3HABATEIbHBIX YMEHHU H
UX TPUMEHEHUU B Yy4YEOHO-NO3HABATENBHOW U Yy4e€OHO-MCCIIEI0BATEIbCKON
JeSITebHOCTA, OCBOCHMM TIpaBUJI 0€30MacHOro oOpalieHusi C BEIIeCTBaMU B
ITOBCEIHEBHOM KU3HMU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUs BaXKHOE
3Ha4YeHHNE MPUOOPETTH TaKHUe 1ETH, KaK:

— (opMupOBaHHE MHTEIJIEKTYyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—  HampaBJICHHOCTh  OOYyYeHHMs] Ha CHCTEMAaTHMYeCKOEe MpUOOILEeHUE
OoOydJaromMxcs K CaMOCTOSTENbHOW TMO3HABATEIbHOM AESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnevyeHne yCIIOBUM, CIIOCOOCTBYIONINX TPHUOOPETCHHUIO 00yJarOITUMUCS
OTbITa PA3HOOOPA3HOM MEATEIHLHOCTH, MO3HAHUS M CaMOIO3HAHMUS, KIIIOUEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLIMX YHHUBEPCAIbHOE 3HAYCHHE [
Pa3IUYHBIX BUIOB JESTEILHOCTH;

— (opmupoBanue oOmEel (QYHKIUOHAIBHOM H  €CTECTBEHHO-HAYy4HOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OICHUBATh SIBICHUS
OKPYKaIOLLEr0 MHpa, HCIOJIb3YSl 3HAHUS U OIBIT, MOJIyYEHHBIE NMPH H3yYCHHUU
XUMHH, TPUMEHITh WX TPH PEIICHHH TPoOJeM B TOBCEAHEBHOW KHU3HU W
TPYAOBOM JEATEIILHOCTH;

— (¢opMmupoBaHHE Yy OOy4arOmIMXCS TYMAHUCTHUYECKUX OTHOILIEHUH,
NMOHMMAaHUS UEHHOCTH XHUMHWUYECKUX 3HAaHWUW JUIS BBIPAOOTKU HKOJIOTHYECKH
1[eIeCO00Pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM MACSITENBHOCTH B IENSAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBALIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHHS OOIIEYENIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MpOoGuisi U HAMPaBICHHOCTH JajbHEHIIEro
o0y4eHus.

OOuiee yucno 4YacoB, OTBEAEHHBIX ISl M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOT0 00111€T0 00pa3oBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIeq0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJAEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumuun. Ponb XUMUM B )KM3HU YelnoBeKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHME CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOmaxX MO3HAaHUS B XUMUH. UUCThIE BELIECTBA U CMECH.
CnocoObI pa3acIICHUs] CMECCH.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
a1eMeHTOB. [IpocThie U CclioKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckasi (opmyrna. BaleHTHOCTP aTOMOB XHMHUYECKHX SJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAsT aTOMHAas Macca.
OtHOcuTenbHAsE MOJIEKYJIsSIpHAas Macca. MaccoBast 10151 XUMUYECKOrO 3JI€MEHTa B
COCIMHEHUMU.

KommuectBo BemiectBa. Momb. MonsipHass macca. B3anmMoOCBS3b KOJIMYECTBA,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacuérsl mo dopmynam
XUMUUYECKUX COCTUHEHUH.

Du3NYECKUe U XUMHUUECKUE SBJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKHU.
3aK0H COXpaHEHHUsI MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanus
XUMUYECKUX PEAKINi (COeAMHEHUS, PA3IOKEHUS, 3aMeLeHuUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/IOW, paBujiaMu pabOThl B J1abopaTopuul U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 000PYIOBaHUEM, U3yYEHHE U OMUCAHUE
¢u3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
busnyeckux (MJIaBICHUE BOCKA, TasHUE JibJa, PAacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUSI BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCTIOTOM) SIBJICHUH, HAOI0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pas3jokeHHe caxapa,
B3aMMOJICIICTBUE CEPHOU KHUCIOTHI C XJIOPUAOM Oapusi, paszliokKeHUe THAPOKCHAA
menu (1) mpu HarpeBanuu, B3auMoJeicTBUE kene3a ¢ pactBopoM conu meau (1),
M3YYEHHE CIIOCOOOB pa3feNieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BBIMIAPYMBAHKE, TUCTUJUIALINS, XpoMaTorpadus, MpoBEIeHUE OYUCTKH TOBAPEHHOM
Colii, HaAOJIOJIEHWEe W  ONHWCAaHWUE  Pe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEICH MOJIEKY
(IIapOCTEPIKHEBBIX).

BaskHeiimne npeacTaBuTe 1M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopona — 3J1eMEHT M IPOCTOE
BelecTBo. HaxoxkaeHue kuciopojga B mpupoge, (GU3HYECKHMEe U XUMHUUYECKHE
cBoiictBa (peakuuu ropenus). Okcunabl. [lpumenenue xkucnopoga. CrnocoObl



MOJIyYEHHS] KHCJIOpOJa B JIA0OpAaTOpHUM M MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoza B mpupojie. O30H — ajuioTponHas MogupUKaIus KUCI0poIa.

TermoBoit >gdekT XUMUYECKOM peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS,
JK30- U JHAOTEPMHUUYECKHE pEaKIUu. TOILUIMBO: Yrojb W METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHE MTapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CIIOSI.

Bomopon — snemeHT m mpoctroe BemiecTBo. Haxoxaenwe Boaopoja B
npupone, (GU3MYECKME M XHUMHUYECKHME CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nosydeHus. Kucnotsl u conu.

MouspHblil 00bEM Ta30B. Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CcBoWicTBa BOAbL. Boma kak pactBoputenb. PacTBOpBHI.
HacelleHHble 1 HEHACBIEHHBIE pPacTBOpPbl. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBast 1o BeliecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbL. (OCHOBAHMS.
Ponp pacTBOpOB B mpupojie U B KU3HU 4yenoBeKa. KpyroBopoT BOJIbI B MPUPOJIE.
3arpsA3HEeHHE NMPUPOAHBIX BoA. OXpaHa U OYHUCTKA MPUPOJIHBIX BOJ.

Knaccudukarmus neopranndeckux coeauHeHuid. Oxcuanl. Knaccudukarus
OKCHJIOB:  cosieoOpasyrolmiue  (OCHOBHBIC, KHCJIOTHBIC, aM(OTEepHbIE) U
HeconeoOpasyroue. Homenknarypa okcugoB. ®Pusznueckue U XUMUYECKUE
CBOMCTBA OKCUIO0B. [lorydenne okcumos.

OcHoBanusi. Knaccudukanus ocHOBaHMM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenkiarypa ocHoBaHui. dusznueckne M XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kucinor. @uznueckue u
XMMHUYECKHE CBoMcTBa KHCIOT. Psan aktuBHocTtH MetauioB H. H. bekerona.
ITonyuyeHnne KucCnoT.

Comu. Homenknarypa comneil. @uzndeckue u XMMHUYECKUE CBOMCTBA COJICH.
ITonyuenne comnen.

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENEICHUE COAECP/KAHUS KUCIOPOAa B BO3AyXe, MOJIy4EHHUE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB KHCIOPOJa, HAOIIOACHUE
B3aMMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCJIOBHS BO3HUKHOBEHHS H
IpeKpaileHus ropeHus (Mokapa), O3HAKOMJIEHHE C o00pa3llaMd OKCHUIIOB U
ONKMCAHWE WX CBOWMCTB, MOJYy4YeHUE, COOMpaHHE, pACIO3HABAHHE M HW3YYCHHE
CBOMCTB Bojopoja (ropeHue), B3aumonaeucTsue Boaopoaa ¢ okcugom meau (II)
(BO3MOXKHO MCIIOJb30BaHHE BHJIEOMATEPHANIOB), HAOJIOIEHUE 00Opa3lioB BEILECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEILECTB C
pa3IMYHON pPACTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C ONPEAEIAEHHON
MacCOBOM JI0JIEH pacTBOPEHHOI'O BEILIECTBA, B3aUMOJEHCTBHE BOJIbI C METaIaMHU
(HaTpueM ©  KanmpuueM) (BO3MOXHO  HCIOJB30BAHHE  BUJEOMATEpPUAIIOB),



WCCIIEIOBAaHUE OOpa3OB HEOPraHWYECKHUX BEIIECTB PA3IUYHBIX KIACCOB,
HaOJII0/ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOpaX KUCJIOT W IIEJIOYEH,
u3ydeHue B3aumojeicTBus okcupa meau (II) ¢ pacTtBopomM cepHOM KHUCTOTHI,
KMCJIOT C METaulaMHd, DPEAKUWW HEUTpadu3aluuy, IOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHUE OJIHOIO METajula JAPYTMM M3 pacTBOpa COJIM, PELICHUE
SKCIIEPUMEHTANIBHBIX 3ajad 1o TeMme «BaxkHelmme Kiacchl HEOPraHUYECKHUX
COCTMHEHUI.

Hepuoauuecknit 3axkoH u Ilepuoagnuyeckass cucremMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aromMoB. XHUMHYECKAasi CBA3b.
OKHCIHUTENBHO-BOCCTAHOBUTE/IbHBIC PeaKuu

[lepBble TOMBITKH KIACCU(PUKAIMK XUMHUYECKUX 3JeMeHTOB. lloHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIENIOYHbIE M IIEJOYHO3EMEIbHbIE METaJUIbl,
TaJIOTCHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(OTEPHBIE OKCHIBI
U TUAPOKCHIBIL.

Ilepuonnuecknit 3akoH. [lepuoauueckas cucremMma XMMHYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEPUOIHAss  (QOPMBI
[Tepuoanueckor cucremsl xumuueckux 3semeHToB . . Menneneesa. [lepuonst
n rpynnbl. PHU3NYECKUN CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB IEpuoAa H
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aToOMHBIX saep. M3otonbl. OnekTpoHbl. CTpoeHHe
ANEKTPOHHBIX  000J0YeK aroMoB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepmonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJ0KeHUIo B [lepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS paJnyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB MO IPyInaM U Nepruoaam.

3nauenue [lepuoanueckoro 3akoHna u [lepuonnueckoil cucTeMbl XUMUYECKHUX
DJIEMEHTOB JJI1 pa3BUTUA Hayku W nipaktuku. J[. M. MenneneeB — y4y€Hbll U
IPaKIaHWH.

Xumuueckasi cBsi3b. KoBaneHTHass (MoyisipHass W HEMOJISIpHAs)  CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUM.
[Tpouiecchl okucaeHus: U BocCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4yeHHUE OO0pas3lioB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUIPOKCHIA LMHKA C PAacTBOPAMU KHCJIOT M IIECJIOYEH, ITPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakIuu pa3aoKEHUs, COCTUHECHHUS).

Meosicnpeomemmnule cea3u



Peanmm3anus MeXNpeIMETHBIX CBA3EH IIPU M3YYEHMH XUMHM B 8 KJacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHM, SIBIIFOIIUXCS CUCTEMHBIMU JJIS1 OTIAEIBHBIX MIPEIAMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OOmuMe ecTeCTBEeHHO-HAYYHBIC TIOHATHUS: HAYy4YHBIN (DaKT, rUIoTes3a, Teopus,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKaLMs, NEPUOAUYHOCTb, HAOIIOJEHUE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

dusuka: Marepusi, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIU/I,
W30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsij, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (M3MYECKUE BEIIMYUHBI, CIAHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE€371b1, COHIIE.

buonorust: orocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOPHBIE MOPOIHI,
MIOJIE3HBIE UCKOIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO 1 XUMHYECKAs peaKkuus

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB /.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBbIX TPEX IMEPUOJOB, KU, KalIbLUUS HU UX
COCMHEHUNW B COOTBETCTBUU C TIOJOKEHHUEM »3JIEMEHTOB B llepmoanueckon
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelIeCTBA: BUIBl XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKOU PEIIETKU U
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaimuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJACCaM HEOPraHWYECKUX
COCIMHEHUI, TEHETUYECKas CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Krnaccudukaius XuMUYecKUX peakiuidi o pa3InyHbIM pU3HAKaM (TI0 YUCITY
M COCTaBy YyYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, o
U3MEHEHHIO CTETEHEeW OKUCICHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTaau3aTopa). DK30- U 3HAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH Xumudeckol peakiuu. [lonarue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHATHEe O TOMOTE€HHBIX M TeTepPOTreHHBIX
peakuusx. [lonstue o karanuse. [loHATHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBI,
BIUSIOIIME HA CKOPOCTh XHMHUYECKOMW PpEAaKUUMU M TOJOKEHUE XUMUYECKOIO
pPaBHOBECHS.

OKHUCITUTENTHPHO-BOCCTAHOBUTEBHBIC  PEAKIIMU,  DJIEKTPOHHBIM  OamaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHON peakuuu. CocrasneHnue YPaBHEHUM



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAHUEM  METOZA
AJIEKTPOHHOTO OaaHca.

Teopus 3AEKTPOAUTUUECKON NUCCOUUALNH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M IHCCOLMALIMM BEIIECTB C PA3IUYHBIMUA BHAAMU
xuMuueckoil ces3u. Crenens auccounanuu. CuiabHbIE U ca0ble 3JEKTPOIUTHI.

Peakiiun noHHOrO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIIMii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAlIEHHbIE HWOHHBIC YypaBHEHHs peakuuii. CBOMCTBA KHCIIOT,
OCHOBaHMM W COJe B CBETE TMPEACTABICHUN 00 DJICKTPOIUTHYECKOU
nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsITHE O THIPONIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa U aimMasa), CIOXKHBIX BEIEeCTB
(x7opuaa HaTpusi), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peakuuu
OT BO3JIEUCTBUSI PA3JIUYHBIX (DAKTOPOB, MCCICAOBAHUE DIECKTPOIMPOBOIHOCTH
pacTBOPOB BEIECTB, IPOLECCAa AWCCOLMAIMU KHUCIOT, IIEJIOYEed M COJIEH
(BOBMOXKHO  HCIIOJIb30BaHWE BHUACO MAaTEpUajoB), TPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIUX —~ TPU3HAKM  NPOTEKAaHUS  PEaKIuil  HMOHHOro  OoOMeHa
(oOpa3zoBaHuMe oOcajika, BBIJIETICHUE Ta3a, O0Opa3oBaHHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ HPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUU
(ropeHue, peakuuu pa3ioXKeHHUs, COEAUHEHUS), pacliO3HABaHUE HEOPraHWYECKHUX
BEIIECTB C IOMOIIBK) KAYECTBEHHBIX pPEAKLUMM HAa  HOHBI, pPEIICHUE
AKCIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeTaibl 1 MX COeIUHEHUA

OOmast xapakrtepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYecKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHUYECKHE CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMOZICICTBME C MeTaUlaMHu, HEMeTalylaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHasg KucaoTa, XUMUYECKHE CBOWMCTBA, MOJY4YEHHE, NMpUMEHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOPOJIA HAa OpPraHM3M 4YeNoBeKa. BaxkHenmue XJIOpUAbl U UX
HaXO0XKJICHUE B IPUPOE.

OOmast xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3MUecKue CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. AJIIOTPOIHbIE MOAU(UKALIMKM KUCIOpOAa
U cepbl. XMMHYECKHE CBOMCTBa cepbl. CepoBOIOPOA, CTPOEHUE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENIN KUCJIOTHBIX OKCHUIOB.
CepHast kucnora, (u3MYecKMe UM XMMHUYECKHMEe CBoMcTBa (oOlIMe Kak
OpeJCTaBUTENs Kjlacca KHUCIOT U crneuupuyeckue). XUMHUUECKHUE peakiu,
JeXallie B OCHOBE MMPOMBIIIIEHHOIO CIoco0a MOJIyY€HUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCTOTBL. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIIUs Ha



cyab(dar-uodH. HaxoxxneHue cepbl U €€ COCOIMHEHUA B Npupoje. XHUMHUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEW Cpelbl COCIMHEHUSIMU Cepbl (KUCIIOTHBIE JOXKIH,
3arps3HEHHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPALCHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XAapPaKTEPHBIE CTEIIEHH OKUCIEHUSA. A30T, pacpOCTpPAaHEHHE B IPUPOJIE,
dusnueckre u xuMuueckue cBorictBa. KpyroBopot azora B mpupojae. AMMHUAK, €ro
(du3nuecKre 1 XMMUYECKHUE CBOMCTRA, MONyYeHue U npuMenenue. Colm aMMOHHS,
ux pu3NUecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasl KHCIIOTa, €€ MoJiyueHHue, (GU3MUYEeCKue U XUMHUYECKUE
cBoWicTBa (OOLIME Kak MPEACTaBUTENsl Kjlacca KHUCIOT M CHenu(HUuecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMS B KauyeCTBE MHUHEPAIbHbIX
yno0peHuil. XuMHUYECKOE 3arpsi3HEHUE OKPYKaIoIel cpefibl COeIMHEHUSIMU a30Ta
(KUCIIOTHBIE JOKIIM, 3arpsi3HEHHE BO31yXa, MOYBBI W BOmoéMOB). Docdop,
aloTponHbeie Moaudukauuu (ochopa, GuzmUeckue M XUMUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u dhocdhopras kucnora, GU3HIECKUE 1 XUMHIECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIBLHBIX YA0OOPEHUIA.

OOmiast xapakrepuctuka 31eMeHToB [VA-rpynmbsl. OcoOEHHOCTH CTPOEHUs
aTOMOB,  XapakTEepHblE  CTENEHU  OKHUCJIEHHS.  YTJepond,  auIOTPOIHBIE
Moau(pUKalMK, PACIPOCTpPAaHEHUE B MpUpoAe, (UINYECKUE U XUMUYECKUE
cBoiictBa. AncopOuus. KpyroBopot yriepoaa B mpupoze. Okcuabl yriiepojaa, ux
¢usnyeckue W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIyYCHUE W TPUMEHEHUE. DKOJOTMYECKHE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T1100adbHOrO TMOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
adexr. YroapHas KucioTa U €€ conM, uX GU3NIECKHe U XUMHUYCCKHE CBOMCTBA,
nojyueHue u mnpuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEAHUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COSAMHEHUSX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TJIMIEPUH, YKCYCHAs KHUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOJIOB (yrojiib, MPUPOJIHBIA Tra3, HePTb),
NPOAYKTHI WX TepepaboTku (OeH3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[ToHsiTHe 0 OUONOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, OelKax, yriieBojax — U Ux
poIM B JKM3HM 4eJIOBEKa. MarepuanpHOE €IWHCTBO OPraHHYeCKUX |
HEOPraHUYECKUX COECTUHEHUN.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, TOJy4YeHUE U
npuMenenne. CoequHeHus KpeMHHs B mpupoge. OOmue mnpeacraBieHus o0
okcune kpemHus (IV) u kpemuueBoil kucinore. CHIMKAThl, UX HCIOJIB30BaHUE B
OBITYy, B TIPOMBINICHHOCTH. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 0€30MacHOr0 MCHOIbL30BAHUS
CTPOUTEJIbHBIX MAaTEpPUAIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHUE 00pa3I[0B HEOPTraHUUECKUX BEIIECTB, CBOMCTB COJSHOW KHCIJIOTHI,
IIPOBEJICHNE KaYeCTBEHHBIX PEAKIMi Ha XJIOPUA-MOHBI U HAOIIOICHUE MPU3HAKOB
UX TIPOTEKAHUsI, OMBITHI, OTPAKAIOIIUE (PUMUECKHE U XUMUYECKHE CBOWCTBA
TaJIOT€HOB M WX COEAWMHEHUM (BO3MOXKHO HCIMOJL30BaHUE BHUIEOMATEPUATIOB),
O3HAaKOMJICHHE C OOpa3lamMu XJIOPHAOB (TAJIOT€HUIOB), O3HAKOMJICHHE C
oOpasmlamMu  ceppl U €€  coeAUMHEHUSIMH  (BOSMOXKHO  MCIOJIb30BaHUE
BUJIEOMATEpPHAJIOB), HAOIIOIEHNE Mporiecca OOYIIIMBaHUS caxapa Mo JCUCTBHEM
KOHLICHTPUPOBAHHOW CEPHOM  KHCIIOTBI, HW3YyYEHHE XHMHUYECKHUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIIOTHI, MPOBEACHUE KaY€CTBEHHON peakluuu Ha cyibdar-
MOH W HaOJIOJeHWE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PH3UYECKUMHU
cBoiictBaMu azora, (ochopa U HX COCAMHEHHH (BO3MOXXHO MCIOJIb30BAHKE
BUJICOMATEPHAJIOB), 00Opa3liaMu a30THBIX U (OCPOpPHBIX yIOOpEHUH, TOTyICHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHHE CBOWCTB aMMMaKa, IPOBEJICHUE
KaueCTBEHHBIX peaKIMil Ha MOH aMMOHHS U (ochaT-uoH U U3yuYEeHUE MPU3HAKOB
MX IPOTEKaHUs, B3aNMOJICUCTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPUAJIOB), U3y4YCHHE Mozeneu
KPUCTAUIMYECKUX PEMIETOK anmasa, rpadura, QyiaepeHa, O3HAKOMIICHHE C
IIPOIECCOM  aACOpPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W
YCTPOUCTBOM MPOTHBOrasa, MoJiydeHue, COOUpaHue, pacrio3HaBaHUE U U3YUYCHHUE
CBOMCTB YIJIGKHCJIOTO Ta3a, MPOBEJEHNE KAaUeCTBEHHBIX PEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHJIMKATHOM TMPOMBIIUICHHOCTH, pEIICHUE JKCIePUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenmme HeMETAIUIbl U UX COEAUHECHUSD.

MeTa/iibl 1 MX COeAMHEHUA

OO61mast xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METaNIOB Ha OCHOBAHUHU
ux nonoxeHus B Ilepmommueckonm cucreme XuMHYecKHX diaeMeHtoB /[l N
MenneneeBa u cTpoeHusi aToMoB. CTpOoeHHE METaJIOB. MeTayuueckas CBsI3b U
METAUIMYECKAs] ~ KpUCTa/UIMUecKass  pemérka.  DJIEKTPOXUMUYECKUU  psij
HanpspkeHul MetaiwioB. dusndyeckue U XMMUYECKUE CBOMCTBA MeTaiuioB. O01Ime
crocoObl ToNydeHus: MeTayuioB. [loHATHE O KOPPO3UMM METAIOB, OCHOBHBIC
CrocoObl 3alMThl UX OT Koppos3uu. CriaBel (CTalb, YYryH, AIOPATFOMUHUM,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U MPOMBIIIJIECHHOCTH.

[Henounbie MeTayibl: nojioxkeHue B [lepuoguyeckoil cucteMe XUMUYECKHUX
sanemenToB JI. M. MeHpaeneeBa, CTpOEHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
Ou3NYecKre U XMMHYECKHUE CBOMCTBA (HAa mpuMepe HaTpusa U Kanwusi). OKCUIbI U



TUJIPOKCHABI HATpusd MW Kanus. [IpumMeHeHue MIeIOYHBIX METAUIOB W HX
COCTMHEHNH.

IllenoyHo3eMeNnbHbIE METAUIBI MAarHUM W KaJbLUMM: IIOJIOKEHUE B
[lepnonnueckon cucreMe xumudeckux 3yeMeHToB [[. 1. Menneneesa, ctpoenune
MX aTOMOB, HaXOXJIeHUE B Ipupoae. PU3nyecKkrue U XUMUYECKUE CBOMCTBA MAarHUs
U Kanblusa. Baxueliue coequHEHUs Kalblus (OKCUZI, TUIPOKCHUI, COJIN).
XKécTkocTh BOABI U CLTOCOOBI €€ YCTpPaHEHMUS.

AmomMuHU: ionioxkeHue B Ileproanueckoil cucteMe XUMUYECKHUX JIEMEHTOB
. WM. MenneneeBa, CTpoeHUME aroMa, HaxoxjaeHue B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA alFOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUIPOKCH]IA
ATFOMHUHUSL.

XKenezo: nmonoxenue B [lepuoguyeckor CUCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, crpoeHHe aroMa, HaxoxaeHue B mpupone. Dusnueckue u
XUMUYECKHE CBOMCTBA xkelne3a. OKCuabl, THAPOKCUIBI U conu xkene3a (1) u xxenesa
(IIT), ux cocTaB, CBOWMCTBA U MOJTYyYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJICHHE C o00pa3llaMd METAJUIOB M CIUIABOB, HX (HUINYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE  PE3YJbTAaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJICHCTBUS OKCHJIA
KIS W HATpus C BOJOM (BO3MOXHO UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB),
VCCIIEIOBAHME CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BO3MOKHO  HUCIIOJB30BaHUE  BHUJCOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMN HAa WOHBI: MarHud, KajblMs, aTlOMUHUA, LIMHKA, JKelie3a
(IT) u xene3a (III), mequ (II), HabnroACHNE W ONMUCAHUE TIPOIECCOB OKPALTUBAHUS
IJJaMEHU WOHAaMU HaTpusl, Kajlusg U Kaiblusi (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHUS
Y TUJIPOKCUA LIMHKA, PEHIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Baxnelmue
METAJUIbl U UX COETUHEHUS.

XuMus ¥ OKpy:KawInas cpeaa

BemectBa u marepuansl B IMOBCEIHEBHOM JKM3HM 4eloBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. [lepBas momolns mnpu
XUMHUYECKUX 0KOrax U OTPaBIICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKalolleh cpenbl (mpeaesbHas IOMmyCcTUMast
KOHIIeHTpaius BemecTs, aanee — [1JIK). Pons xumuu B perieHuu 3K0I0rHYeCKuX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIABbl METAUIOB, MOJMMEPHBIC
MaTepuasbl).

Mesicnpeomemmuoie céa3u



Peanmm3anus MeXNIpeIMETHBIX CBsS3€W IPU W3YYEHWH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJIb30BaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W IOHATHUH, SBISIFONIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO1Iue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: Hay4HbIN (DakT, rHUMoTe3a, 3aKOH,
TEOpHUs, aHaliW3, CHUHTE3, KiIaccudukanus, MEePUOJUYHOCTb, HaOIIOIEHNE,
AKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHE, MOJENb, SIBICHUE, ITaPHUKOBBIN
s ek, TeXHOIOT U, MaTepHaIbl.

®u3nka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJa, DJEKTPUYECKUU 3apsl, IPOBOJHUKH,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIINYECKAs
peméTka, CriaBbl, (U3UYECKUE BEIWYUHBI, €AMHULIBI W3MEPEHUs, KOCMHUYECKOEe
IPOCTPAHCTBO, IUTAHETHI, 3BE3/b1, CoJHLIE.

buonorusi: ¢orocunTes, apixanue, Omochepa, sKOCHCTEMa, MHHEpPAIbHBIC
yA00peHMsI, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHbIE BEILIECTRA.

['eorpagus: armocdepa, ruapochepa, MuUHEpaibl, TOpPHbIE MOPOABI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYy4eHHsS] XMMHHM B €JUHCTBE Y4YEOHOW U
BOCIIUTATEJIbHON JIEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUICKAMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM LIECHHOCTSMH, IPUHATHIMU B
oOlIecTBe MNpaBWJIaMW M HOpPMaMHU IMOBEJAEHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOITO3HAHMsI, CAMOPA3BUTHSI U COLUAIN3ALNN 00YyUatOIUXCA.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOW IO3UTUBHBIX LEHHOCTHBIX OpUEHTAUUd U
paclIUpeHue OMbITa AEATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuMoTHYECKOr0 BOCIIUTAHMSI:

LEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydYHOMY HAcCJIE€AWI0, MOHMMaHUsA 3HAYCHUS XMUMUYECKOW HAYyKHM B JKHU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMALMEN O
MEPEIOBbIX JOCTHKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

IIPEICTABICHU O COLMAIbHBIX HOpPMax M NPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBAaTEIbCKOM,  TBOPYECKOM W JOPYrHMX  BHJAX
JesITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOM JEATENbHOCTH IPH
BBIMIOJTHEHUU Y4€OHBIX, T[103HABATENIbHBIX 337a4, BBINOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YU4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOTIOHUMAaHHIO
M B3aMMOIIOMOIIM B TMpoOIEcce HITOM Yy4yeOHOU JesATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEACHUE M IIOCTYIIKM CBOMX TOBApUIUEH C IO3ULHH
HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' 0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEUIECTBE M XUMHUYECKOW pPEaKIuw,
COOTBETCTBYIOILINE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM M COCTaBILIIOIIME
OCHOBY JJIl IOHMMaHUsl CYIIHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUA MPUPOJIbI, B3aWMOCBS3IX YEJIOBEKA C
MIPUPOTHON CPESOU, O POJIU XMUMHUH B O3HAHUM 3 TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHbIC HA MOJIyYEHHE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOJUMBIE i OOBSICHEHUS HAOJIOaeMbIX TPOIIECCOB W SIBJICHHIA,
NO03HABaTEIbHOW, MH(OPMAILIMOHHON M YMTATENbCKOM KYJIbTYpPhl, B TOM 4YHUCIE
HABBIKOB CAMOCTOSITENIbHOM paboThl € Yy4eOHBIMH TEKCTaMH, CIPaBOYHOMN



JAUTEPATypoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHI0 M I03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh H
CHOCOOHOCTh K  caM0OOpa30BaHMIO, MPOEKTHOM W  HCCIEAO0BATEIbCKOU
JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAlpaBJIECHHOCTH U YPOBHSI OOy4YeHHMs B
JaTbHEHIIIEM;

4) popMupoBaHuUs KyJIbTYPbI 310POBbA:

OCO3HAHME IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3]I0pOBbIO, YCTAaHOBKH Ha 3I0POBBIA 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS alIKOT0JIsI, HAPKOTUKOB, KYpEeHHUs),
HEOOXOJMMOCTH COOMIOACHUSI MpaBuil O€30MACHOCTA TPU  OOpallIEHUU C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUYECKOMY M3yUYEHUI0 Ipodeccruid U Tpyaa pa3iIudHoOro poaa,
YBOXEHUE K TPYLYy M PE3yJbTaraMm TPYAOBOM IEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMpPEIMETHBIX 3HAaHUW MO XMMHUHU, OCO3HAHHBIH BBHIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU MPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
ycIreuHoi npodeccuoHanbHON JESTEIbHOCTU U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) PKOJI0OrM4eCcKOro BOCIIUTaHUS:

HKOJIOTMYECKH 1EJIeCO00pa3HOe OTHOILIEHHWE K NPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYILECTBOBaHMS, TOHUMAaHUE [IEHHOCTH 30POBOr0 U
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
mpaBui1 0€30M1aCHOTO MOBEACHUS MPH paboOTE C BEIIECTBAMU, a TAK)XKE B CUTYaLIUsAX,
YIPOXKAIOIIKX 3/I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJydaeMble NMPU U3YYEHUU XUMUU, IS
pemenus 3a1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHOM CPENOM, I MTOBBIIICHUS
YPOBHSA  DKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHUS TIJIOOAIBHOTO  XapakTepa
AKOJIOIMYECKUX MpOOJEM M NMyTeH WX pEeleHus MOCPEACTBOM METOJOB XHMUH,
JKOJIOTMYECKOr0 MBIIUIEHUS, YMEHUsI PYKOBOACTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHUKATUBHOHN U COI[MAJIbHON MPaKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMETHBIX pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IUIs
dbopMHUpOBaHUS MHUPOBO33PEHUsS OOIIEHAYYHBIE TMOHATUS (3aKOH, Teopus,
OPUHLMII, TUIIOTE3a, (PAKT, cUCTEMA, MPOLIECC, IKCIEPUMEHT U IPYroe.), KOTopble
UCTOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUU U3 ATUX MNPEeAMETOB (OPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCAJIbHBIC yueOHbIC EeHCTBUS (IIO3HABATEIILHBIC,
KOMMYHUKATHBHbBIEC, PETYIATHBHBIE), KOTOpbIE€ 00€CIEeYnBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOI
NEeSATEeTLHOCTH.

Ilo3HaBaTe/ibHbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMMHYECKUX MOHSTUH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIWBATh B3aUMOCBS3b C JAPYTMMH TMOHSTHSMHU), UCIIOJIH30BAThH
MOHSTHS NIl OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBIICHUH, BRIOWPATh OCHOBAHUS U
KpUTEPUH JUIsSl KJIACCU(PHUKAMKA XMMHYECKUX BELIECTB M XUMUYECKHX PEaKIIHi,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YEeHHUS,
CTPOUTDH JIOTUYECKHUE PACCYXACHUS (MHIYKTUBHbIC, NENYKTUBHbIE, 110 AHAJIOTHUH ),
JIeNaTh BHIBOJIBI U 3aKJIIOUYECHUS;

yMEHUE TPUMEHITh B TIpolleCCE TMO3HAHUSI TOHSTUS (TIPEAMETHBIE W
MeTaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE MPECTaBICHUS —
XUMUYECKUU 3HAK (CUMBOJI DJIEMEHTa), XUMHUYeckass ¢GopMmyna U ypaBHEHUE
XUMUYECKON PEaKIuu — MPU pelICHUU y4eOHO-TT03HABATENIbHBIX 3314, C YYETOM
ATUX MOJICNbHBIX TMPEJCTABICHUM BBIABISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3y4AEMBIX MPOIECcCcaxX U SIBJICHUSX.

ba3oBble ucciiegoBare1bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BAaTh IMOCTABJICHHBIE BOMPOCHl B KAaYeCTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXIACHU;

NpUOOpPETeHHE ONbITa MO IUJIAHWPOBAHUIO, OpPraHU3allMd W TPOBEIACHUIO
VUCHUUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM IIporiecca,
CaMOCTOSITEJIbHO MIPOTHO3UPOBATH €r0 pe3ylibTar, POpMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABISATh OTUET
0 MpoJIeJITaHHOM padoTe.

Pabora ¢ undgopmanmneii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUAOB U (HOPM MPEJCTABICHUS], TOTYy4aeMYIO U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMYJIApHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE MPUMEHATHh PA3IMYHBIE METOJIBI U 3alpOChl MPHU MOUCKE U OTOOpE
nH(pOpPMAITM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMAWUMBIX MJIA BBITOJTHEHUS
y4eOHBIX M MO3HABATEJIbHBIX 33/1a4 OMPECIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00JJaCTH  KCMOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPON aKTUBHOT'O UCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMAJIbHYIO OpMY MpeAcTaBieHUs UH(HOPMALIMK U
WUTIOCTPUPOBAaTh pPELIAEMble 33Jaud HECIOXXKHBIMU CXEMaMH, JharpaMMamu,
npyrumu hopMamu rpaduKu U UX KOMOWHAIUSIMU,

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B TMpolecce Y4eOHOU H
UCCIICIOBATENBCKON ACATEIILHOCTH WH(OPMAINIO O BIMSHHUM MPOMBIITUIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSIHUE OKPYXKAIOIIEW MPUPOIHOM
Cpelbl.

KoMMmyHHKATHUBHBIE YHUBEPCAIbHbIE YYeOHbI€ 1eiicTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe auajora W (WiIM) JAUCKYCCHM) IO
CymiecTBy  oOcyxkpaemMol  Tembl, (OPMYIUPOBAaTH CBOM  TPEAJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJy4YEHHBIE  pe3yibTaTbl  MO3HABATEIHLHOU
NEATeTbHOCTA B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTAIUI0
pPE3YJIbTATOB BBIMOJHEHUSI XUMUUYECKOTO dKCIEprUMeHTa (JIabopaTOpHOTO OIIbITA,
1a00paTopHO padbOTHI MO UCCIEAOBAHUIO CBOMCTB BELIECTB, YU€OHOIO MPOEKTA);

YMEHUS Y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATENIbCKOM  JESATEIbHOCTH  MpPU  PEUICHUU
BO3HUKAIONIMX MPOOJIEeM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3unuii (oOCyXJIeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JICUCTBUM, OIPEIEJICHUE KPUTEPUEB IO OLEHKE KayeCcTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PerynsiTuBHBIe YHUBepcaibHbIe Y4eOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSITENIbHO OIPEAENATh LEeNU JeATeIbHOCTH, IIaHUPOBATh,
OCYIIECTBIIATb, KOHTPOJUPOBATh M MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeILHOCTD, BBIOMpaTh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI PEeIICHUs YUeOHBIX U
MMO3HABATENbHBIX 33/a4, CaMOCTOATEIBHO COCTABJISTH WM KOPPEKTUPOBATH
IIPEUIOKEHHBI AJITOPUTM  JEHUCTBUUA IPU BBIINOJHEHUM 33JaHUA C Y4ETOM
MOJIYY€HUSI HOBBIX 3HAHWI 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUX,
OLICHMBATh COOTBETCTBHE IMOJIyYEHHOTO pEe3yJibTaTa 3asBJICHHON LIETH, YMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, Mpe/jiaraeéMble B YCIIOBUU 3aJaHUN.

IMMPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOCHUIO 00S3aTEILHOTO
COJICp)KaHMsI, YCTAHOBJICHHOTO JaHHOW (denepaibHON padodeil mporpammoi,
BBIJIETISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HaydHbIE 3HAHHS, YMEHHUS U CIOCOOBI



neicTBui, crenuduUeckue I TPEIMETHONM 00jmacTh  «XUMHUS», BHIIBI
NEATENBHOCTA 1O  TIOJIYYEHUIO HOBOIO  3HAHUS, €ro HWHTEPHpPETalyH,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHIily oOyuenus B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTH Y 00YUaOIIUXCS YMEHUI:

e PAaCKpbhIBaTh CMBICI OCHOBHBIX XMMHWYECKHMX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(oHOpOJHAA U HEOIHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi JIOJII XUMHUYECKOTO JIEMEHTA B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPHULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCUpUKaIUs peaKui: peakiuu
COCMHEHMS, PEAKUHH PAa3JIOKEHUS, PEAKUMHU 3aMEUICHUS, PEaKUuu
oOMeEHa, 7K30- U PHJIOTEPMHUUECKUE PEaKIINH, TEIJIOBOM 3 EKT peakiuu,
SAIpO aToMa, HJIEKTPOHHBIN CIIOM aToMma, aToMHasi OpOuTa b, PAIAUYC
aToMa, XMMHUYECKas CBS3b, MOJSPHAS M HEMOJSIPHAS] KOBAJIEHTHAs CBS3b,
VOHHAs CBs3b, MOH, KaTHUOH, aHWOH, PacTBOP, MaccoBas JOJI1 BELIECTBA
(IpolieHTHas! KOHIICHTPAIIKs) B pacCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHYECKHUX TMOHITUH H
MIPUMEHATH 3TU MOHSITHUS MPHU ONMMMCAHUM BEIIECTB U UX MPEBPAILCHUN;

e HCIONB30BaTh XWMHMUYECKYI0O CHUMBOJIMKY JJIi COCTaBlieHUus (opmyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHI;

e ONpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHECHUSX,
CTCTICHb  OKHCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJAcCy COCIMHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHasT W WOHHAs) B
HEOPraHUYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbicn Ilepuogmueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MoJjokeHus B I[lepmoamueckoi cucreme,
3aKOHOB COXPAaHEHUS MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHUS, 3aKOHa ABOTraapo;

e ONUCHIBATH M XapakTepuszoBaTh TaOauMuHyto (opmy Ilepuonnueckoi
CUCTEMBbl XUMHYECKUX DJJIEMEHTOB: pa3iuyarh I[OHATUA «TJIABHAs
noarpynmna (A-rpynna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OOJpIlIEe MEPUOJbI, COOTHOCUTH OO0O3HAUYEHHUs, KOTOpPhIE HMMEIOTCS B
tabmune «llepuogmyeckas cucremMa XUMHYECKUX dieMeHToB J[. .
MenzaeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsA]l AApa, o0ILIee YHCIO 3JIEKTPOHOB
U pacIpeeNIeHHE UX MO SJIEKTPOHHBIM CIOSIM);

KJIAaCCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (MO YUCIAY U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEII0BOMY YD (PexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMUMHUYECKHUE CBOMCTBAa BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKasi ONMUCAaHUE TIPUMEPAMHU MOJICKYJISIPHBIX
YPAaBHEHHUU COOTBETCTBYIOIINX XMMHUUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT WX Ka4YECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIIPOTEKAHUSI XHUMHUYECKUX MPEBpallleHuid B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIDHYKO  MAaccChl
BEIIECTB, MAacCCOBYIO [IOJIF0 XHMHYECKOrO JJieMeHTa 1o (opmyre
COEIMHEHUS, MACCOBYIO JIOJI0 BEUIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKOW PEaKIINU;

MIPUMEHSTh OCHOBHBIE OINEpaIlMy MBICIUTEILHON ESITEIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, O00OOIICHHE, CHUCTEeMAaTH3aluio, KIacCU(PHUKAIUIO,
BBISIBIICHUE MPUYUMHHO-CJICICTBEHHBIX CBA3EU — JJISI U3Y4YCHUS CBOMCTB
BEIIECTB M XHMHUYECKHX PEAKIUM, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAONIOJCHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

ClIeAOBaTh  NpaBWJaM  MOJb30BAHUS  XMMHUYECKOM  MOCYAOM |
7a0bopaTopHBIM O0OpPYAOBAaHHMEM, a TaKXe MpaBujaM oOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSIMA MO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB IO TMOJYYEHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOpOAa U KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIPEIEIEHHON MaCCOBOM JIOJIEd PACTBOPEHHOIO BEILECTBA,
IJIJAHUPOBaTh M MPOBOJWTh  XMMHYECKHE  DKCHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB ILIEIOYEH U KUCIOT C OMOILIBIO MHIUKATOPOB
(;makmyc, dheHondTagenH, METHIOPAHK U JPYTHE).

K xonIty oOyuenus B 9 kiacce mpeaMeTHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXxkaTh C(hOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

pacKpbIBaTb CMBICII OCHOBHBIX XMMHWYECKUX IIOHATHH: XUMHUYECKUU
AJEMEHT, aTOM, MOJIEKYJIAd, WMOH, KAaTHOH, AHHWOH, NPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJIEHTHOCTb, DJJIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHUCJICHHSI, XMMUYECKasl peaklysi, XUMUYECKasl CBS3b, TEIIOBON 3(pdexT
peaKkiuy, MOJib, MOJIApHBIK  O0BEM,  pPacTBOpP,  DIJIEKTPOJIUTHI,
HEDJIEKTPOJIMTBL, JJIEKTPOJUTHYECKAs JUCCOLMALNS, PEaKIUd HOHHOIO
oOMEHa, Karaqu3arop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMble U



HeoOpaTUMBbIE PEaKIMH, OKHCIUTEILHO-BOCCTAHOBUTEIbHBIC PEAKITUH,
OKUCJIUTENh,  BOCCTAHOBUTENb,  OKHCIEHHME U  BOCCTaHOBIJICHHUE,
aIoTponusi, aMPOTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAasl, MOHHAaf,
MEeTa/NInYecKas), KpHUCTAJUIMYECKas pelETKa, KOPpO3Usi METAJUIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIuu, MPEeAeIbHO JOMyCTUMas
koHueHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU NMOHATHUS IPU ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;
HCIIOIb30BaTh XWMHYECKYI0 CHUMBOJIMKY JUIsI COCTaBJIeHHS (opMyJ
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLINU;

OIPEIENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OIpeNeIEHHOMY KJIacCy COEAMHEHMH Mo (opMmyiaMm, BUA XUMHUYECKON
CBSI3M (KOBAJICHTHAsl, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsii MOHA M0 XUMHYECKON (opMylie, XapakTep Cpeasl B
BOJHBIX PAacCTBOPaxX HEOPraHWYECKUX COCIMHEHUMN, TUN KPUCTAIUIMYECKON
PEMETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbicn llepunoamueckoro 3akona J[. WM. MeHngeneeBa u
JEMOHCTPUPOBaTh €ro IOHHWMAaHWE: OIHKCHIBATh W XapaKTEPHU30BATh
Tabauunyo ¢opmy llepuoanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyuarth TOHSATHUS «IJIaBHAas moArpymnmna (A-rpynma)» W «mobodHas
noarpynna (b-rpynna)», manble u OOJbIIME MEPUOABI, COOTHOCHUTH
0003HAYEHUs, KOTOpPhIE HMEIOTCS B MNEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMM  XAPAKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsija  sapa, oOIIee YHCIO DJISKTPOHOB H
pacmpenelieHue HX MO JJCKTPOHHBIM CJ0sIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCAWHECHUH B
MpeAeIax MaJIbIX MEPUOIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIAaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHMUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (MO YUCIYy U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY A(PQEeKTy, M0 M3MEHEHHUIO CTETICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME W chHelupUUECKue XUMUUYECKHUE
CBOMCTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOJATBEpPKIas OINHUCAHUE
npuMepaMHi MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIUi;

COCTABJISATh YPAaBHEHUS BJEKTPOJIUTHUYECKON JUCCOIMALUM  KHUCIIOT,
LIEJI0YEN U COJIEH, IOJHBIE U COKPALEHHbIE YPABHEHUS PEAKIIUHA HOHHOIO



OoOMEHa, ypaBHEHHS PEAKIUH, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEAKIUN
MTOCPEZCTBOM COCTABIICHHSI SJIEKTPOHHOTO OajlaHCca dTHX PEaKINi;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MO)XHOCTH TIPOTEKAHHMSI XUMUYECKUX TMPEBPAIICHUN B pPa3TMYHBIX
YCIIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIGKYJSIPHYIO W MOJIIPHYIO  MAcChl
BCIIECTB, MAacCCOBYIO JOJII0O XHUMHYECKOro JJeMeHTa 1o (dopmyrie
COCIIMHEHHS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIHH,

coOmonaTe  MpaBWjia  MOJb30BAaHUS  XMUMHYECKOH  TMOCYIOH U
nabopaTopHbiM 000pYyIOBaHHMEM, a TakkKe TIpaBwiIa OOpalieHuss C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSMU TI0 BBIOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHUAaKa U YIIIEKUCIIOTO Tasa);

OPOBOAUTH  PEAKIMU,  TOATBEPXKIAIONIMEe  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OIMBITHBIM IYTEM XJIOPHII-, OpOMUI-,
uonu-, kKapobonar-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS W HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B
BOJ/IHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICIUTEILHON ACATEIHPHOCTA — aHAJH3
U CHHTE3, CpaBHEHHE, OOOOIICHHEe, CHUCTEeMaTU3alNI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJII M3y4EHUS CBOWCTB BEIIECTB H
XAMUYECKUX PEaKIMH, eCTCCTBEHHO-HAyYHbIC METOAbl ITO3HAHHS —
HAOJIIO/ICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (pEaIbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecTrBo yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpaMMbl Bceero Konrpoanuere Hpakrueckue oOpa3oBaTe/ibHbIE pecypChl
padoThI padoThbI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 ) bu6mmoreka [JOK
MPaKTUYECKOU JIESTEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJnoBeKa
12 BemecTBa n xumuueckue 15 | bubmumoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nen 2. BaxkHelinue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
)1 Boznyx. Kucnopon. ITonsitue 6 bu6mmoreka [IOK
00 okcHaax https://m.edsoo.ru/7f41837¢
5 Bognopon. [lonsitue o kucnorax g | bu6mmoteka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [TonsiTHE 00 5 | | bu6moreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHEIE KJIaCCHI 1 1 1 bu6moreka IIOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.

XumMudeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu




[lepuoanyeckuii 3aK0H 1

31 [Tepuoamyeckasi cucrema 7 bu6morexa IIOK
’ XUMHUYECKUX 31eMeHToB JI. U. https://m.edsoo.ru/7t41837¢
MenneneeBa. CTpoeHue aroma
XuMHUeCcKas CBA3b.
3.2 OKUCIUTETBHO 8 bubmorexa HOK
' https:/m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
1
Hroro no pasneny > https://m.edsoo.ru/7f41837¢c
P 3 but6moreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uugposbie
Ne n/m P Konrpoabnsie | Ilpakrnueckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paspnes 1. BemiecTBO M XUuMHUYECKHE peaKM K
11 IToBTOpeHue u yriydiieHue 3HaHUuI 5 | bubmotexa IIOK
’ OCHOBHBIX Pa3ZeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6moreka [IOK
’ peaxuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. g | | bubmorexa [IOK
' XUMHUYECKHE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTraiibl M MX COeAMHEHUS
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 : bubmorexa [JOK
' sanemenToB VIIA-rpynmel. ["anorexst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 bubmorera IIOK
' 124 P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
but6moreka [JOK
2.3 aneMeHToB VA-rpymnmbl. A3oT, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.4 anemenToB IVA-rpynmel. Yraeposa u 8 1 2 bubmioreia LIOK
. . by ' poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCTUHEHUS
Hroro no pasaeny 25




Paznesa 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
. 7| 4
31 (Obue CROHCTBA MeTaLIOR https://m.cdsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 Baxkueiimme MeTanibl 1 UX COSIUHCHUS 16 hitps://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 B Ba M MaTepHaibl B )KU3HU YEI0BEKa 3 bubmorexa HOK
' cect p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BheMS 3 bubmmoreka [IOK
pBHOC BP hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne nupposbIe
Tema ypoka Konrpoasnbie | IlpakTuyeckue
n/n Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl

| [Ipenmer xumun. Posib XUMHUM B dKU3HU | bubmioreka [IOK
yenoBeka. Tena u BemecTnsa https://m.edsoo.ru/ff0d210c

bubmioreka [IOK

2 [TonsiTie 0 MeTO/aX MO3HAHUS B XUMHUHU 1

https://m.edsoo.ru/ff0d227e
ITpaktuueckas pabora Ne 1 «IIpaBuia paGoTsI
N bu6moreka [JOK
3 B Ja00OpaTOpUu ¥ IPUEMBI 0OpAIIICHUS C 1
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM»

4 Yucteie BemecTBa U cMecH. CITocoObl | bu6mmoreka [JOK
pa3zesieHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuueckast pabota Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OUYKUCTKH MTOBapeHHON 1 brbmorexa OK

pHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6 OK

6 ATOMBI U MOJIEKYJIBI 1 nomorexa 1

https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIbI) | bubmoteka [JOK
XMMHUUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

bubmioreka [IOK

8 [IpocThie U CIOKHBIE BEIIECTBA 1

https://m.edsoo.ru/ff0d2a6c¢
bu6moreka [JOK

9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1

https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSHCTBA COCTaBa BEIECTB. 1 bubmoteka [JOK




Xumunueckast popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcCUTENbHAS aTOMHAs Macca.

bu6moreka [JOK

1 OTHOCHTENBHASI MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 0151 XUMHYECKOT 0 3JIEMEHTA B bu6mmoreka [JOK
COCIUHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BeniectBa. Monb. MonspHas bubmotexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DU3NUECKUE U XUMUYECKUE SIBJICHUSI. bu6moreka [JOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku u yciaoBUsl TPOTEKAHUS bubmuorexa [IOK
XUMHUYECKUX PEaAKIU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHUYECKHE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenust Koam4ecTBa, Macchl BeIecTBa bubmoteka IJOK
10 YPAaBHEHUAM XUMHUYECKUX PEAKLINI https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMUIECKUX peaKkIui
18 (coez[HHqZHHﬂ, pa3IokKeHHUs, Sal\]ieIHGHI/ISI, bubmorera ITOK
https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOI M CT. O6o6y;leHI/Ie u bubmorexa OK
. https://m.edsoo.ru/ff0d40c4
CHUCTEMaTHU3alMsl 3HaHUU
20 Kontponpnas pabora Nel o teme bu6mmorexa IIOK
«BemecTBa 1 XUMHYECKHE PEAKLIUN» https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CocTtaB Bo3yXa.
21 KI/IC?IZpOI[ — BJIEMEHT U MPOCTOe BeHZeCTBO. bubmmorera [IOK
https://m.edsoo.ru/ff0d448e
O30H
22 DU3NUECKUE U XUMUYECKHUE CBOHCTBA bu6mmoreka [JOK




KHCIIOpOAa (PEaKIuu OKHCIICHUS, TOPEHHE).
IToustue 00 okcugax

https://m.edsoo.ru/ff0d4614

Crnoco0bl OTYy4YEeHUs! KUCIOPO/ia B

bu6moreka [JOK

23 1abopaTOpPUU M TTPOMBITIICHHOCTH.
https://m.edsoo.ru/ff0d497a
IIpumenenue kucnopoaa
TennoBoii 3(HeKT XUMHUIECKON peaKIni,
24 MOHATHUE O TEPMOXUMHUYECKOM YPABHEHUH brbmorexa OK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U DHJIOTEPMUYECKUX PEAKITUAX
TomumBo (HedTh, YroJib U METaH).
bu6mmoreka [JOK
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI ero
https://m.edsoo.ru/ff0d4c4a
MIpe0TBpaIleHHs
[TpakTueckas padota Ne 3 o teme
bu6mmoreka [JOK
26 «[Tonyuenue u cobupanue KuCIopoa,
N https://m.edsoo.ru/ff0d4ae2
W3Y4YCHHE €ro CBONUCTBY»
7 Bonopon — a5eMeHT ¥ TpoCcTOe BEIIECTBO. bubmoteka IJOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 ®U3NUECKUE U XUMUIECKHUE CBOHCTBA bu6mmoreka [JOK
Bozopoza. Ilpumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KACIOTAX U COMSAX bubmorera [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl MoJTy4eHust BOJOPOa B bubmuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas pabora Ne 4 o Teme
bu6mmnoreka [JOK
31 «[lony4yeHnue u cobupanue BOIOpoOAa,
. https://m.edsoo.ru/ff0d4{42
M3Y4YEHHE €ro CBOMUCTBY»
32 Moutsipabiil 006EM ra3oB. 3akoH ABOraapo bubmorexa [TOK
https://m.edsoo.ru/ff0d542e
33 Breraucnenus 00bEma, KOIMYeCcTBa BEIIECTBA bubmotexa [JOK




rasa 1o ero U3BeCTHOMY KOJUYECTBY
BEIIECTBA UK 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruucnenust 00EMOB ra3oB Mo ypaBHEHUIO

bu6moreka [JOK

34 pEaKIMy Ha OCHOBE 3aKOHA 00 bEMHBIX
. https://m.edsoo.ru/ff0d5708
OTHOIIICHHH Ta30B
35 du3nYeCcKue U XUMUIECKUE CBOMCTBA BObI brbmorexa [OK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsITHE 00 bubmotexa [JOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceinieHHbie u
37 HEHACHILLEHHbIE pacTBOPbI. MaccoBas 40Jis brbmorexa [OK
5 P pEL A https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
[TpakTuueckas pabota Ne 5 mo Teme
38 «IIpuroroBiieHHE pacTBOPOB C OMPEEIEHHON bubmiorexa LIOK
P . . P p belt https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIeH pacTBOPEHHOTO BEIIECTBAY
39 KonTtponsnas pabora Ne2 mo teme bubmotexa [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKCHJIBI: COCTaB, KJIacCH(pHUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XUMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX bu6amorexa [IOK
’ P https://m.edsoo.ru/ff0d664¢e
OKCH/JIOB
47 OcHoOBaHUs: cOCTaB, Kiaccudukamus, bubmoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyeHnue U XuMH4Y€ECKHE CBOMCTBA bubmuoreka IIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctaB, kiaccudukaus, bubmoteka IJOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2




bu6mmoreka [JOK

45 [Tonyuenne u XuMU4eCKUE CBOMCTBA KU CIIOT
https://m.edsoo.ru/ffO0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIoCOOBI bubmotexa [JOK
MOJIY4EHHUsI, XHMUUYECKHE CBOKWCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padota Ne 6. Perenue
47 AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubmotexa [JOK
«OCHOBHBI€ KJIACCHI HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COE/IVH CHUIN
48 ['eneTnueckas CBs3b MEX]y KJIaccamu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9as50
bubmioreka [IOK
49 O06o0mIeHne U cCUCTeMaTH3allHsl 3HAHUI
H H https://m.edsoo.ru/00ad9cb2
Kontponbenas pabora Ne3 o teme
" bubmotexa [JOK
50 OcCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9e1a
COETMHEHUMN
[TepBbIc MONBITKN KJIACCH(PUKAITUH
51 XUMHUYECKUX 3JIeMeHTOB. [IoHATHE O Tpymmax bubmorexa [OK
’ Py https://m.edsoo.ru/00ad9ffa
CXOJHBIX AJIEMEHTOB
[Tepuonnueckuit 3axoH u Ilepuognueckas
bu6mmoreka [JOK
52 cucTteMa XuMudeckux aynemenTon 1. U.
https://m.edsoo.ru/00ada52¢
Menpeineesa
53 [lepuoasl, rpymnmbl, MOArPYIIIbI bu6amorexa [IOK
PHOLRL, TPYHIIHL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX SJIEP. bubmotexa [JOK
H3oTomnbl https://m.edsoo.ru/00ada342
CTpoeHHE SIEKTPOHHBIX 000JI0YEK aTOMOB
N bu6moreka [JOK
55 anemenToB [lepuonnueckoit cucremsr /1. U.

Menpeneesa

https://m.edsoo.ru/00ada6bc




XapaKTepucTUKa XMMUUYECKOT0 AJIEMEHTA 110

56 ero noaoxenuio B Ileprognueckoi cucreMe bubmorexa TIOK
prox https:/m.eds0o.ru/00adag24
JI. 1. MenneneeBa
3Havenue [lepmonnueckoro 3akoHa aJis
57 pa3BUTHs HayKH U npakTuku. /1. 1. bubmmoreka LIOK
MenpneneeB — y4€Hblii, megaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUuH
PesepBHrlii ypok. O000mIEeHNE U
P P ELI . bu6moreka [JOK
58 cucTeMaru3anus 3HaHui / Beepoccuiickas
https://m.edsoo.ru/00adb33c
MpoBepoUHas paboTa
KonTponbHas padora Ned o teme «CtpoeHue
. bu6mmnoreka [JOK
59 aToMa. XuMHuecKas CBsi3b» / Becepoccuiickas
https://m.edso0.ru/00adb486
MpoBepoyHas pabora
60 DJIEKTPOOTPULIATEIBHOCTh ATOMOB bubmotexa [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xuMudeckast CBsI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBanentHas nmoaapHass XUMH4Y€ECKas CBA3b bubmorexa OK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
63 KoBanenTHas HenmoisipHas XMMUYECKas CBS3b
https://m.edsoo.ru/00adaab8
64 CrelneHps OKUCIEHUS bubmorexa LHOK
https://m.edsoo.ru/00adae28
bubmioreka [IOK
65 OKHCIUTENBPHO-BOCCTAHOBUTEIIbHBIE PEAKIINU
https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
66 OKUCIUTEIN U BOCCTAHOBUTEIN
https://m.edsoo.ru/00adb076
67 Pe3epBHbIii ypok. O6001IeHUE T bubmmorera [IOK

https://m.eds00.ru/00ad9cb2




cucTeMaTu3alus 3HaHui no teMe «CTpoeHue
aToMa. XUMH4YECKasd CBI3L)

68 Pe3epBHblii ypok. O00011eHUE U | bubmmoreka [IOK
cUCTEMAaTU3alus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
uudposbIe
Nen/m | Tema ypoka Konrtpoasnsbie | IlpakTnueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Ilepnonmueckuii 3axoH. [lepuoguueckas
1 cUCTEeMa XUMHUYECKHX dyieMeHToB /. U 1 bubmorexa [OK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
2 XAMHUYECKUX FJIIEMEHTOB MTEPBBIX TPEX 1 bubmorera TIOK
P P https://m.edsoo.ru/00adb6b6
MEepUOI0B
3 Knaccudukanus 1 HOMEHKIIATypa | bubmoteka [JOK
HEOPraHUYECKHUX BEUIECTB https://m.edsoo.ru/00adb7e2
Bunel xuMudaeckoi ¢BSI3U U THUIIBI bu6mmoreka [JOK
4 ) 1
KPUCTAJIIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbshas pabora Nel mo reme
5 «IToBTOpEHUE U YriIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX pa3/IeoB Kypca 8 Kjaccay
6 Knaccudukanus XuMu4eckux peakuui mno | bubmmoreka LIOK
pa3IUMYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsaTHE O CKOPOCTH XMMUYECKOU pEeaKIrH.
7 [ToHaTHE O TOMOI€HHBIX U F€TEPOTreHHBIX 1 bubmorexa [OK
P https://m.edsoo.ru/00adbe9a
peakiusax
[ToHdTHE O XUMHYECKOM PAaBHOBECHUHU.
2 @akTopsl, BIUAIOIUE HA CKOPOCTh | bubmuoreka LIOK

XUMHYECKON PE€aKkiuun 1 IMOJIO0KEHUEC
XUMHUYECKOTO paBHOBECHUSA

https://m.edsoo.ru/00adc28c




9 OKHCIUTETbHO-BOCCTAHOBUTEIILHBIC bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 37EKTPONUTUYECKON TUCCOLUALIUY. bu6mmorexka LIOK
CunbHble U crabble 3JIeKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHUS peakIuii bubmorexa [OK

P peaitt https://m.edsoo.ru/00addd48
XUMHUYECKHE CBOMCTBA KMCIIOT U OCHOBaHUM
N bu6mmoreka [JOK
12 B CBETE MPEICTABJICHHUH 00
. https://m.edsoo.ru/00add5d8
BIEKTPOJIMUTUYECKON T CCOLIMAlUN
XUMHYECKHE CBOMCTBA COJICH B CBETE
. . bu6mmoreka [JOK
13 IIpEJCTaBICHUN 00 AIIEKTPOIUTHY ECKOI
https://m.edsoo.ru/00add8b2
JIUCCOIMAIUN
. bu6moreka [JOK
14 [Tonsarue o rugponuse conei
https://m.edsoo.ru/00add9d4
bu6moreka [JOK
15 O06o0meHne u cucTemMaTnsa 3HaHUH
FHEHIE 1 CHOTEMATHEAII SHAHHH https:/m.edsoo.ru/00addd12

16 [Ipaktueckas padorta Ne 1. «Pemenue bubmmoreka LIOK
DKCIIEPUMEHTAIBHBIX 33139 https://m.edsoo.ru/00addbfa
KonTtponbsnas pabora Ne2 o reme

17 «INEKTPOTUTHIECKAs U CCOITAATTIS bubmorera TIOK

P s HHafit. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)

13 OO6m1ast XxapakTepUCTHKA TaJI0r €HOB. bubmuorexa [IOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJIOpA https://m.edsoo.ru/00addfe2
Xnoposonopoa. ConsiHas KUCoTa,

N bu6mmoreka [JOK
19 XUMUYECKUE CBOMCTBA, MOJIyYECHUE,
https://m.edsoo.ru/00adel104
MpPUMEHEHHUE
20 [Ipaktueckas padora Ne 2 mo teme bubmmoreka LIOK

«[lomydeHue consTHON KUCIIOTHI, U3yUEHHE

https://m.edsoo.ru/00ade348




€€ CBOUCTB»

Brraucnenus 1o YPaBHCHUAM XUMHYCCKHUX

21 €aKIUM, eClIv O 3 pEareHToB Ja bubmiorexa LTOK
KIIMH, €CJIM OINH U T'EHTOB JIaH B
peardt AR P A https://m.edsoo.n/00ade488
M30BITKE
2 OO6mrast XxapakTepucTHKa JeMeHTOB VIA- bu6mmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOITHBIE MOIU(PHUKAIIUNA CEPHI.
P o i P . bu6mmoreka [JOK
23 Haxoxnenue cepbl 1 €€ coeIMHEHUN B
. https://m.edsoo.ru/00ade64a
npuposae. XUMHUECKHE CBONCTBA CEPbl
24 CepoBonopoj, ctpoeHue, (Gu3nvIecKkue u bubmuotexa [JOK
XUMHYECKUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuapl cepbl. CepHast KUCIIOTA,
. bu6moreka [JOK
25 (u3rYecKre 1 XUMHYCCKHE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMHYECKHE PEAKINH, JIeKALIIE B OCHOBE
26 MPOMBIIIJICHHOT O Ccrioco0a MoJTyyeHust bubmmoreka LIOK
CEPHOI KUCIOThI. XUMHYECKOE 3arpA3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaloIIeh Cpeibl COSTMHCHUSIMHU CEPhI
7 Beruucnenre MaccoBoit 10J1M BbIX0/1a bu6moreka [JOK
MPOAYKTA pEAKUUU https://m.edsoo.ru/00adec8a
OO01as xapakTeprucTuKa 3JeMEHTOB VA-
)3 rpynnsl. A30T, paCIpoCTpaHEHUE B bubmuorexa LIOK
npupojie, GU3NYECKre U XUMUUECKHE https://m.edsoo.ru/00adeeab
CBOMCTBa
29 AMMHaK, ero GpU3H4YeCKrue 1 XUMHUCCKHE bubmmorexa [IOK
CBOICTBA, MOJYy4YEHHUE U TPUMEHECHUE https://m.edsoo.ru/00adf004
30 [Ipaktueckas padorta Ne 3 mo teme bubmmorexa [IOK

<<HOJ’Iy‘-IeHI/Ie aMMHaKa, U3y4€HHueC €ro

https://m.edsoo.ru/00adf180




CBOMCTB»

A30THast KHCIIOTa, e€ PU3UIECKUE U

bu6moreka [JOK

31
XUMUYECKUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIENM aMMOHHUS
1 B Ka4eCTBE MUHEPAJIbHBIX y100peHHi. bubmotexa [JOK
XUMHYECKOE 3arpsA3HEHUE OKPYXKaIOLEen https://m.edsoo.ru/00adf518
Cpenbl COEAUHEHUSMH a30Ta
®dochop. Oxeun dhochopa (V) u pochopuas
bu6mmoreka [JOK
33 KHCIIOTa, PU3NYECKUE U XUMUYECKUE
. https://m.edsoo.ru/00adf68a
CBOICTBA, IIOJIy4YE€HHE
Hcnonbs3zoBanue ¢pocdaToB B KauecTBe
. bu6mmoreka [JOK
34 MUHEpaJIbHBIX YA00peHU. 3arps3HeHue
. https://m.edsoo.ru/00adfc20
MPUPOIHON cpebl pochaTamu
35 VYraepon, pacupoCcTpaHeHue B IPUPOJE, bubmmorexa [IOK
(u3NYeCKre 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcunel yriaepoaa, ux Gu3ndecKkue u
36 XHMHYECKHE CBOMCTBA. JKOJIOTHIECKHUE bu6mmoreka [JOK
po0JIeMBbl, CBSI3aHHBIE C OKCUAOM yTriepoa https://m.edsoo.ru/00adfebe
Iv)
. bu6mmoreka [JOK
37 VYronbHas KUCI0TA U €€ COJU
https://m.edsoo.ru/00ae006¢c
[IpakTueckas padorta Ne 4 mo reme
" bubmotexa [JOK
38 ITonyyenue yriaekucioro rasa.
" https://m.edsoo.ru/00ae027e
KadectBennas peakius Ha KapOOHAT-HOH
[TepBoHavasbHBIE TOHATHS 00
bu6moreka [JOK
39 OpraHUYeCcKHX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHHUSIX yIiepoaa
40 Kpemuuii u ero coennHeHust bubmotexa [JOK




https://m.edsoo.ru/00ae080a

[Ipaktueckas padorta Ne 5. Perenue
OKCIICPUMCHTAJIbHBIX 3aaa4 110 TEME

bu6mmoreka [JOK

41 .
«Baxuenmme HeMeTallJIbl U UX https://m.edsoo.ru/00acObf2
COCTUHECHU S
KonTtponbenas pabora Ne3 o reme
N bu6moreka [JOK
42 «BaxkHenmme HeMeTaJlIbl U UX
https://m.edsoo.ru/00ae0el8
COCTUHEHU S
OO6m1ast XapaKkTeprCTHKa XUMUYECKHUX

43 3JIEMEHTOB — METaJJIOB. MeTamn4eckas bubmotexa [JOK
CBSI3b U METAJUINYECKASA KPUCTAJUINYECKast https://m.edsoo.ru/00ael03e
peumiérka. duznyeckre CBOWCTBA METAILIIOB
XUMHYECKHE CBOMCTBA METAJLIIOB.

44 DIIEKTPO €CKUI anpsHKeHH bubmorexa [OK

JEKTPOXUMUYECKUHN Psijl HAPSHKCHUH
P P Hatip https://m.edsoo.ru/00ael 156
METAaJIJIOB
OO6mme crocoObl MOYYeHHsI METaJIIOB.

45 CnuiaBel. Berancienus no ypaBHEHHUSIM bubmotexa [JOK
XUMHYECKUX PEAKLINM, €CIIU OIUH U3 https://m.edsoo.ru/00ael1156
peareHToB COAEPKUT MPUMECH

bubmioreka [IOK

46 [TonsiTHE O KOPPO3UHU METAIIOB
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 €JI0YHbIC METaJIIbI
1 https://m.edsoo.ru/00ae14b2

bu6mmnoreka [JOK

48 OKcHAbl U TUIPOKCHUIBI HATPHUS U KaJIUs

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

49 [[{e0uHO3E€MENBHBIE METAIUIBI — KaJbLUN U bubmotexa [JOK

MarHuH https://m.edsoo.ru/00ael5e8
. bubmoteka [JOK
50 Baxnelmme coequHeHnsT KaabIns

https://m.edsoo.ru/00aelSe8




51

O00011IEHNE U CUCTEMATU3AAS 3HAHWI

N N bu6moreka [JOK
52 JXécTtkocTh BO/IBI U CIIOCOOBI €€ yCTpaHEeHUs
https://m.edsoo.ru/00aec1886
[IpakTrueckas padorta Ne 6 mo Teme
53 "XXEcTKOCThL BOABI 1 METOEI €6 buGmrorexa I1OK
" https://m.edsoo.ru/00ael ae8
yCTpaHEHUS
. Bbutmmnoreka LIOK
54 AmroMuHAA 1
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOWCTBA OKCHIA U bubmuotexa [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubomoteka LIOK
56 Keneso &
https://m.edsoo.ru/00ae1d86
57 Oxcuapl, rupokcuibl U conu xenesa (II) u bubmoteka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CHCTEMATH3AIIHS 3HAHUH
[IpakTrueckast paborta Ne 7. Pemenue
59 SKCIEPUMEHTAILHBIX 3a7a4 10 TEME buGmrorexa IIOK
P . https://m.edsoo.ru/00ae3de8
«BaskHel e MeTaaibl U UX COSIMHEHU
Brraucnenus mo ypaBHEHUSIM XUMHUYECKUX
€aKIIUH, €CJIM OAUH M3 PearcHTOB JaH B
60 51361)1T1<e WJIA COJE )KI/ITII)'I IMECH bubmorera IIOK
AP . p ’ https://m.edsoo.ru/00ae1750
Brruucaenus MaccoBOM J0JIH BBIXO1a
MPOJYKTA PEAKIIUU
61 O0001Ie e U cucTeMaTu3anys 3HaHUN
62 Kontponbhas pabora Ned mo reme
«BakHeiinme MeTalIbl 1 UX COSIUHEHUI
63 BemecTBa u MaTepuaibl B TOBCETHEBHOM bubmoteka IJOK

KHN3HH YCIIOBCKA

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




64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAFOIIEH | bubmotexa [JOK
Cpelbl https://m.edsoo.ru/00ae4270
65 Posib XuMHHU B pellIeHUH 3KOJOTMYECKUX | bu6mmorexka LIOK
npooemM https://m.edsoo.ru/00ae4270
66 PezepBHbIii ypok. O0001IeHNE U | bubmotexa [JOK
cCHUCTEMAaTH3aIus 3HAaHUHU https://m.edsoo.ru/00ae0d0a
67 PezepBHblii ypok. O60011eHNE U | bu6mmoreka [IOK
CUCTEMAaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 Pe3epBHblii ypok. O0001IEHNE U | bubmmoreka LIOK
CUCTEMAaTH3aLUs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KUIIACC

Kon
NPoBepPsieMoro
pe3yabrara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUSA OCHOBHOM
06pa3OBaTeJIBHOﬁ mporpamMmmsbl OCHOBHOTO od1ero 06pa30BaHl/lﬂ

1

ITo Teme: ((HepBOHaLIaJ'II)HBIe XUMHYCCKUC ITOHATHUA»

1.1

pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATUH: aTOM,
MOJIEKYJIa, XUMHUYECKUU DHIIEMEHT, IPOCTOE BEILIECTBO, CJIOXKHOE
BEILECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOAHAs), BAJEHTHOCTb,
OTHOCHUTEJbHAs AaTOMHAas M MOJEKYyJIsipHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIpHas Macca, MaccoBas JOJS XUMHYECKOIo
JJIEMEHTa B COEIUMHEHHH, MOJISIPHBI 00BEM, XUMHUYecKas peakius,
KIacCUpUKAIUs  peaKUUW:  peakmuu  COCNUWHEHHS,  PEeaKIuu
pa3NoKEeHHs, PEaKIUU 3aMelICHUs, peaknuu OoOMeHa, 5K30- U
SHJIOTEPMUYECKHUE DPEAKIMH, TEIIOBOM 3((EeKT peakmuu, pacTBop,

MaccoBas J0Jis BellecTBa (IPOLEHTHAsI KOHIIEHTPAIINsI) B paCTBOpE

1.2

HWIIIIOCTPUPOBATL B3aWUMOCBA3b OCHOBHBIX XHMHUYCCKUX MOHATHUA U

MPUMCHSATD 3TH NOHATUS TP ONMMCAHHUU BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

UCIOJb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIs COCTaBJIEHUS (QOpMYyJI

BEIECTB U YPAaBHEHUN XUMHYECKUX PEaKIIUI

1.4

paCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSIPHOI'O Y4YCHHUA, 3aKOHa

ABorazipo

1.5

OonpeaAcIiaTh BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCOHMHCHUAX

1.6

KIacCU(UIIMPOBATh XUMHUYECKHE peaKnuu (M0 YUCITY U COCTaBy

YYaCTBYIOLIMX B PEAKIIMH BEIIECTB, [10 TEIIIOBOMY 3P deKTy)

1.7

BBIUUCIATD OTHOCHUTCIIBHYIO MOJICKYJSIPHYHO W MOJIAPHYHO MAaCChI

BCIICCTB




1.8

BBIUHCIIATh MAacCOBYIO JOJII0O XHMHUYECKOrO 3JIeMEHTa Mo Qopmylie

COCIIMHCHUS,

1.9

BBIYHCIIATh MAaCCOBYIO JOJIFO BECIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIC METOMBI MMO3HAHUS — HaOIIoeHHe,
U3MEpeHue,  MOJENMpPOBaHUE,  OKCIEpPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «BaxHelue NpeaCcTaBUTEIN HEOPraHUIECKUX BEIIECTB

2.1

pacKpbeIBaATb CMBICI OCHOBHBIX XHUMHYCCKHX HOHSTHI: OKCH I,

KHCJI0Ta, OCHOBAHHCEC, COJIb

2.2

OIpCACIATL MPUHAOJICIKHOCTh BCLICCTB K OHpCI[GJ'IéHHOMy KJIacCy

coeMHeHui 1o Gpopmyaam

23

I(J'IaCCI/I(i)I/IHI/IpOBaTB HCOPraHn4eCCKue BCUICCTBA

2.4

XapakTepu3oBaTh (ONHMCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB pa3IMYHBIX KJIACCOB, MOATBEPXkAas ONMCAaHUE MPUMEpaMu

MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUI

2.5

IMPOrHO3UPOBATH CBOIiCTBa B€IIECCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH TMPOTCKAHUA XHUMHYCCKHUX

HpeBpaIl[eHI/Iﬁ B PA3JINYHBIX YCIIOBUAX

2.6

clieoBaTh IpaBWJIAM  TOJb30BAHUA XUMHUYECKOM TOCYAOH H
nabopaTOpHBIM O00OPYJIOBAaHHEM, a TaKXKe MpaBUiIaM oOpalieHus ¢
BEILIECTBAMH B COOTBETCTBHM C HMHCTPYKUHSIMHU I10 BBIIOJIHEHUIO
1ab0paTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (BOIOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONpPENEIEHHOW MacCOBOM JIOJ€H PacTBOPEHHOTO
BEIIECTBA, NIAHUPOBATh U MPOBOJIUTh XUMHUECKHE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO pPACTBOPOB ILEJIOYEH H KUCIOT C T[OMOUIBIO

MHAMKATOPOB (J1akMyc, (peHonTanenH, METUIIOPAHX U APYTHE)

2.7

MPOBOJIUThH PACUETHI IO YPABHEHUIO XUMUUECKON PEaKIIUU

I[To Teme: «llepuonuueckuii 3akoH u Ilepuomuueckass cucreMa
xumuueckux aiementoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBsi3b. OKHCINTEIBHO0-BOCCTAHOBUTEIbHBIE peaKmum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IMOHATHH: SAPO aToMa,
ANIEKTPOHHBIM CcJOW aToMa, aToMHas opOuTandb, paauyc aToMma,

XUMHUYCCKasA CBsA3b, IOJApHAsA W HCIOJApHAsA KOBAJICHTHAA CBA3b,




ANEKTPOOTPULIATENbHOCTh, HWOHHAsl CBSI3b, HWOH, KATHOH, AHWOH,

CTCIICHb OKUCJIICHU A

3.2

KHaCCH(pHHHpOBaTB XUMHYCCKHUE 3JICM CHTBI

3.3

ONKCHIBATh M XapakTepu3oBaTh Tabmmunyio (opmy [leprmomuueckoit
CHUCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3iuyaTh MOHSTHS «TJIAaBHAsS
noarpynmna (Arpynma)y u «moboyHas moarpynmna (brpymma)y,

«MaJjple» U «OONbIIne) I CpHOJbL

34

packpeiBaTh cMbIca Ilepuonmueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHUE NIEPUOAUIECKON 3aBUCUMOCTH CBOMCTB
XMUMHYECKUX DJJIEMEHTOB OT HUX InoJoxkeHus B Ilepuognueckon

CUCTEMC

3.5

COOTHOCHTH  OOO3HA4YECHHS, KOTOpPhIE HWMEIOTCS B  TaliHIle
«[lepuognueckass  cuctema  xumudeckux  snemenToB  J[.H.
MeHnneneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB M 3apal sapa, oOumiee Yucio

AJIEKTPOHOB M PACHPEEIECHNUE UX 10 JIEKTPOHHBIM CIO0SIM)

3.6

OIIPpCACIIATD CTCIICHb OKHUCJICHHUA 3JICEMCHTOB B 6I/IHapHBIX

COCOHMHCHUAX

3.7

ONpEAeNsTh BHUJ XUMHUYECKOH CBSI3M (KOBaJIEHTHass W HWOHHAs) B

HCOPraHN4YC€CKUX COCANHCHUAX

9 KITIACC

Kon
NpoBEPsSIEMOT0
pe3yJabTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusi

1

Ilo Teme: ((BCH.[GCTBO U XUMHYCCKasd pCaKIusi»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSITHI: pPacTBOp,
AJIEKTPOJIUTHI, HEIIEKTPOIUTHI, 3JIEKTPOJIUTUYECKAs JUCCOLMALINS,
peaKkiy HOHHOrO OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE,
obpaTruMble u HeoOpaTHMble peakuuu,
OKHCIIUTEJIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKU CIIUTENb,
BOCCTAaHOBUTENb, OKHUCIEHHME W BOCCTAHOBJIEHHE, aJJIOTPONUS,
aM(OTepHOCTh,  XMMHYECKas  CBSI3b  (KOBaJICHTHAas,  MOHHas,

MeTaJ’IJ’II/I‘IeCKaﬂ), KpUCTAJUINICCKAA peméTKa, CIlIaBbl, CKOPOCTH




XUMHYECKON peaknu

1.2

WIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH U

NPHUMCHATH 3TH MMOHATHA IIPHU OIIMCAHKUHU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITb YPAaBHEHUs JJIEKTPOJUTHYECKOW JIHCCOLMALUM KHUCIIOT,
LIEJ0YEd U COJIEH, MOJIHBIE U COKpAIEHHBIE YPaBHEHUS DPEAKLIMI

WOHHOI'0 OOMEHa

1.4

PaCKpbIBaTh CYHIHOCTb OKHUCIIUTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABIICHHS AJIEKTPOHHOTO OanaHca 3TUX peakuuit

1.5

MMpOBOJAUTH paC‘IéTBI IO YPaBHCHHIO XUMHUYECKOMU peaKknuu

IIo Temam: «Hemertamnsl U HUX coeAMHEHHS» M «MeTalibl M HX

COCOAUHCHU A

2.1

XapaKkTepu30BaTh (OMHUCHIBATH) OOLIME U crieNU(UIECKIE XUMUYECKUE
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKAas OMHUCAHUE
MIpUMEepaMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMUYECKUX PEAKLIHI

2.2

COCTaBJISITh YPABHEHUSI PEaKlMil, NOATBEPKAAIONIMX CYlIECTBOBAHUE

TEeHETHUECKOM CBS3H MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIaCCOB
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IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOKHOCTH IPOTEKAHUSI XMMHYECKUX MPEBPALLECHUN B pa3JIMYHBIX

YCIOBUAX

24

CIIE0BAaTh NpaBUJaM IOJb30BaHMS XMMHUYECKOM MOCynol U
nmabopaTopHbIM 000pYJOBaHHEM, a TaKXKe IpaBHJIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSAMH I10 BBIIOJIHEHUIO
71a00paTOPHBIX XMMMYECKHX OIBITOB IO IOJYYEHHIO U COOMPAHUIO

ra3000pa3HbIX BELIECTB (AaMMHUAKa U YIJIEKHCIIOro rasa)
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NPOBOJUTh PEAKIMU, TOATBEPKIAAIOIINE KAYeCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: pACIO3HABATh OIBITHBIM IYTEM XJIOPHUJI-,
Opomua, woamna, kKapOoHar, d¢ocdar, CHIMKAT, CyJabdar,
TUIPOKCHIMOHBI, KaTHOHBI aMMOHHSI, MOHbI M3YYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB

[To Teme: «Xumus n oKpyxaromas cpeaa»

3.1

pacKpbeIBaTh CMBICI OCHOBHBIX xuMHYeckux moHsituid: IIJIK

BCIICCTBA; KOPPO3UA MECTAJIJIOB

3.2

NpUMCHATL OCHOBHBIC OIlCpalluu MBICJIMTEIILHOM ACATCIIBHOCTH —




aHaJIM3 ¥ CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMAaTH3aLHNIO,
BBIABJIICHUC HpI/I‘II/IHHO-CJ'ICI[CTBeHHBIX CB$I3CI>'I — JJId H3yq€HHﬂ
CBOI?ICTB BCIICCTB MU XUMHUYCCKHUX peaKHI/Iﬁ; GCTGCTBGHHOHayLIHI)IG
METOAbI IIO3HAHUSA — Ha6JIIOI[eHI/Ie, HU3MCPCHUC, MOACIMPOBAHHC,

SKCIEPUMEHT (peasbHbIM 1 MbICIICHHBIH )




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

HepBOHa‘IaHBHBIG XUMHYCCKUEC ITOHATUA

1.1

Hpe}lMeT XUMHH. POJIb XMMHUM B KM3HHM 4YeJIOBEKa. XHMHS B CHCTEME HayK.
Tena m BemecrBa. PU3MUYECKHE CBOMCTBA BEIECTB. ArperaTHoe COCTOSAHUC

BE€IICCTB

1.2

ITonsiTe 0 MeTOAAX MO3HAHUS B XUMUH. UHCTBIE BEIIECTBA U CMECH. Crioco0b1

pasaciiCHUA cMmecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuuyeckue d31eMeHTBL. CHMBOJBI  XHUMHYECKHX

3JICMCHTOB. HpOCTbIe N CJIO0XXHBIC BE€IICCTBA. ATOMHO—MOJ'IGKYJ'IHPHOG YUCHHUC

1.4

Xumunueckas popmyia. BaaeHTHOCTb aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemlecTB.  OTHocuTenbHas ~ aTOMHas — Macca.
OTHOCHUTENBHAs MOJIEKYJISIpHas Macca. MaccoBast 10JIs1 XUMUYECKOT0 3JIEMEHTA

B COCIMHCHHUHA

1.5

Kommuectso Bemectsa. Moisib. MonspHas Macca. B3anMoOcCBsi3b KOJMYECTBA,
Macchl M YHCIA CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel mo dopmyrnam

XUMHUYCCKUX COG)II/IHCHI/Iﬁ

1.6

dusnueckue U XMMHUYECKHUE SIBJICHUA. XHMHUYECKas peakuus U €€ IPHU3HAKHU.
3aKOH COXpaHEHMsI Macchl BELIECTB. XUMHUecKUue ypaBHeHUs. Knaccupukanus

XUMHUYECKUX peaKuil (COeNNHEHNUs, PAa3JIOKEHNUs, 3aMEeleHHsI, 0OMEHA)

1.7

XUMHYECKHUM YKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKON NTOCYI0M, C IIPpaBUIaM
pabotel B jabopatopum u mnpuéMamu oOpamieHuss ¢ JabopaTOPHBIM
000OpyJOBaHUEM, H3YYCHHE M ONHCaHUuEe (U3HYECKHMX CBOWCTB 00pa3IoB
HEOPraHWYECKUX BEIIECTB, HaOmOAeHUE Qu3nYeckuX (IJIaBJIEHUE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTyNKe, KAIIEHUE U KOHAEHCALUS BOJbI) U
XUMUYECKUX  (TOpeHue  CBeUM, NPOKAJIMBAHWE MEIHOW  ITPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIOTOW) SBJICHUN, HAONIOACHWE W OIHCAHHE
MPU3HAKOB TPOTEKAHUS XMMHUUYECKHUX peakiuid (pas3ioKeHne caxapa,
B3aMMOJICICTBUE CEPHOW KHCIOTHI C XJOPUIOM Oapus, pasloXKeHue
ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOJICHCTBUE KeJie3a C paCTBOPOM

comu menu(Il), uzydyenne crocoOoB paszzaeneHust cMecei (C MOMOIIbI0 MAarHuTa,




¢unbTpOBaHME, BHINAPUBAHME, AUCTWIISAIUSA, XpomaTorpadwus), MPOBEICHHE
OYMCTKH ITOBAPEHHOM COJIM, HAOJIIOICHUE U OMTMCAHUE PE3YIbTATOB MPOB EACHUS
OIbITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAaccChl, CO3/laHHE Mojeliei

MOJIEKYJI (IIIapOCTEPIKHEBBIX)

Baxuelmme npeacraBuTeNM HEOPraHMYECKNX BEIIECTB

2.1

Bo3nyx — cmech rasos. CocrtaB Bo3nyxa. Kucimopon — aiemeHT M mpocroe
BenlecTBo. HaxoxkaeHue kuciopoga B mpupoje, pusnueckue U XUMUYECKue
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenne xucnopoaa. CrocoOsl
MOJTY4YEHHUs] KHUCIOpoAa B J1abOpaTOpUM M NPOMBIIIIEHHOCTH. Kpyrosopot

Kkucinopoza B npupozae. O30H — auioTponHasi MoAU (pUKaLKs KHCI0poa

2.2

TemoBoii 3ppexT XUMHUECKON peakIui, TePMOXUMUYECKIE YpaBHEHUS, IK30-
U DHIOTepMUYECKHE peakluuu. TolIuBo: yrojib U MeTaH. 3arps3HeHne Bo31yXa,

yCHJICHHE MMapHUKOBOTO 3(pdekTa, pa3pylieHrne 030HOBOTO CIIOs

2.3

Bomopon — snemeHT u mpoctoe BemiecTBO. HaxoxkIeHue BoJopoaa B MPHPOJE,
¢usnueckue W XUMHYECKHE CBOMCTBA, MPHUMEHEHHE, CIOCOOBI IOITy4eHHS.

Kucnots! u conu
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MoutsipHbIii 00bEM ra3oB. Pacu€rsl 10 XUMHYECKHM YpaBHCHHAIM

2.5

dusnueckue cBoWcTBa Boabl. Boxma kak  pactBopurenb.  PacTBOpBI
HacelieHnble 1 HEHACBHIIEHHBIE PaCTBOPBLL. PacTBOPUMOCTB BEIIECTB B BOJE.
MaccoBasgs nonsg BemiectBa B pacTBope. XHMMHMYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Ponp pacTBOpoB B IpHUpOAE M B JKHU3HHU yenoBeka. KpyroBopot
BOABI B IpUpoje. 3arpsA3HEeHue NpUpoAHBIX BoA. OXpaHa U OYHCTKA

MMPHUPOJHBIX BOJ

2.6

Knaccudukanuss Heopranmdeckux coenuHenuit. Oxcuabl. Knaccudukarus
OKCHJIOB: cojieoOpasyronqe (OCHOBHBIE, KHUCJIOTHbIE, aM(OTepHbIE) W
HeconeoOpasyromue. HomeHnknatypa okcuaoB. dusnueckue U XUMHYECKHE

cBoMcTBa OKcuIOB. [lomydeHne okcuioB

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHMA: IENOYM U HEPACTBOPUMEIE
ocHoBaHus. HomeHknaTypa ocHoBaHui. OU3NUECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHuil. [Tosyuenne ocHOBaHUMI

2.8

Kucnoter. Knaccudukanust xkucnor. Homenknarypa kucnor. dusznueckue u
XUMUYECKHEe CBoOMcTBa KHUCHIOT. Psn aktuBHOocTM MetamioB H.H. beketona.

[Tonyuenue kucnot

2.9

Comu. Homenkiatypa cousieil. dusnueckue U XMMHUECKHE CBONCTBA COJIEH.

ITonyuenue conen




2.10

I'enernaeckas CBS3b MCKAY KiIaCCaMH HCOPraHM4YCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUUYECKHM  HKCIIEPUMEHT: KAueCTBEHHOE OIpEIEICHHE  COAepKaHUs
KHCIOpOZa B BO3JAyXe, MONydyeHHe, coOupaHUe, paclio3HaBaHUE W H3ydCHUE
CBOHCTB KHCIJIOpO/a, HaOII0/I€HUE B3aMMOJICHCTBHUS BEILIECTB C KUCIOPOAOM U
YCJIOBHSI BOSHUKHOBEHHSI M MPEKPAIECHUS TOpeHus (IoXkapa), O3HAKOMJICHUE C
o0pa3llaMM OKCHJIOB M OINHCAaHUE MX CBOICTB, TNOJy4eHHe, coOupaHue,
pacno3HaBaHUE U M3Y4YEHHE CBOMCTB BOAOpoAa (ropeHue), B3auMOJIeHCTBHE
Bogopona ¢ okcuaoM meau(Il) (Bo3MoxKHO MCIOIB30BaHKUE BUIEOMATEPUATIOB),
HaOrosieHne 00pas3IoB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBAHUE
0COOEHHOCTEH pacTBOpPEHHS BEIIECTB C pa3IMYHOM pPacTBOPUMOCTHIO,
MPUTOTOBIIEHUE PACTBOPOB C OMPEAEIEHHON MAacCOBOW JIOJIEM PACTBOPEHHOIO
BEIIECTBA, B3aWMOJEHCTBHE BOABI C MeTaJUIaMH (HATPUEM M KaJIbLIUEM)
(BOBMOXKHO HCIIOJIb30BaHME BUAEOMATEpUAJIOB), OIpPENEICHUE PAaCTBOPOB
KHCIOT M IIeJlouedl ¢ IOMOUIbI0 HHIMKATOpPOB, HCCIEIOBaHHE O0Opa3LoB
HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KJACCOB, HAOIIO/IEHWE W3MEHECHHS
OKpacKM MHAMKATOPOB B pacrBOpax KHUCIOT M LIeNoYel, H3yuyeHHue
B3aumojierictBuss okcuaa meau(ll) ¢ pactBopom cepHOM KHUCIOTHI, KUCJIOT C
MeETaJJIaMH, PEaKLUI HEUTpaau3aluu, MoJy4eHue HEPACTBOPUMBIX OCHOBAaHU,
BBITECHEHHUE OJHOI0 MeETajlla JpPyrMM HW3 pacTBOpa COJIHM, pelIeHue
AKCIIEPUMEHTAJIBHBIX 3a/1ad Mo TeMe «BakHeillme Kiacchl HEOPraHWYECKUX

COEeIUHEHUN))

[Tepuoanyeckuii 3axkoH u [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHre aTOMOB. XUMUYecKas CBsA3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINH

3.1

IlepBble TNONBITKHM KiIaccUUKALMM XUMUYECKUX 3jeMeHToB. [loHstne o
rpynnax CXOAHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMENbHbIE METaJUIbI,
raJloreHbl, MHEPTHbIE Tra3bl). DJEMEHTbI, KOTOpble 00pa3yloT am(pOoTepHbIE

OKCHJbI U TUAPOKCHUBL

3.2

[Tepuonnueckuii 3axoH. [lepuognueckas cucreMa XuMu4eckux syementos [[.1.
Menneneesa. KopoTkonepuoaHas u JUTMHHOIIEpU O/THAS bopmbl
Ilepmonmueckoit cuctemsl xumudeckux dieMeHtoB J[.MI. Menneneesa.
Ilepnoner u rpymnmbl. OU3MYECKUN CMBICT TMOPSAKOBOIO HOMEpPA, HOMEPOB

nepnoaa U rpyImibl 3JICMCHTA
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Crpoenne aromoB. CoctaB atoMHbIX saaep. M3oromnbl. Dnektponsl. CTpoeHue

QJICKTPOHHBIX 0007104YEK aTOMOB MEPBBIX 20 XUMHYECKHUX DJIEMEHTOB




ITepnonnueckon cucremsl [[.1. MenneneeBa. XapakTepucTUKa XHMHUYECKOTO

AJIEMEHTA 10 ero noJyoxenuro B [lepuoanueckoii cucreme [I.1. MenneneeBa
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3aKOHOMEPHOCTH H3MEHEHHUs pajdyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYECKUX CBOWCTB IO TpylnaM H Iepuoiam.
3nauenue Ilepuonnueckoro 3akona u Ilepuonnueckoil CHCTEMBI XMMHYECKUX
AJIEMEHTOB JJIA Pa3BUTHS Hayku W mpaktuku. J[.M. MenneneeB — y4€HbId U

rpaXKIaHUH

3.5

Xumuyeckas cBs3b. KoBajeHTHas (WoisipHas ¥ HEMOJISIpHAS)  CBS3b.

SJ'ICKTpOOTpI/IHaTeJ'IBHOCTB XUMHUYECKUX deMeHToB. MoHHas CBsA3b

3.6

Crenenb okuciieHus. OKHCINTEILHOBOCCTAHOBUTEIHHBIE PCaKIuu. Hpoueccm

OKMCJIEHUS ¥ BOCCTaHOBJICHUS. OKHMCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKMIM OSKCIIEpUMEHT: H3ydeHuEe o00pa3l0oB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TMAPOKCUAA IIMHKA C pacTBOpaMU KHCIOT U
LIEJI04Y€H, IPOBENECHUE OIBITOB, UUIIOCTPUPYIOLIMX IPUMEPBI OKHUCIUTEIBHO-

BOCCTaHOBUTEJIbHBIX PEAaKIUM (FrOpeHHe, peaKkuu pa3aokKeHHs, COeAUHEHU 1)

9 KJIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemectBo 1 xumunueckas peakuus. [loBropenue

1.1

[Tepunonnuecknii 3akoH. [lepuoanueckas cucreMa XUMHYECKHUX dj1eMeHTOB [.1.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHU CBOMCTB
XMMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IEPUONOB, Kajus, KalbLUsd U HX
COCIMHEHUN B COOTBETCTBHM C IIOJIOKEHHEM 3iieMeHTOB B Ilepuoanueckoi

CUCTCMC U CTPOCHHUEM HNX AaTOMOB

1.2

Crpoenue BemiecTBa: BHAbl XUMUYECKOM CBs3M. THIBI KPUCTAIIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU
U BHJIa XUMHUYECKOH cBsi3u. Knaccudukaius 1 HOMEHKIATypa HEOPraHUIEeCKUX
BEIIECTB (MEXIYHApPOIHAS W TpPUBHUAJbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K  Ppa3jM4YHbIM  KJIACCaM  HEOPraHUYEeCKUX COCIUHECHUMH,

TCHETUYCCKasA CBA3b HCOPraHMYCCKUX BEIICCTB

1.3

Knaccudukanus XuMHUUECKUX PeaKkIil M0 Pa3InYHbIM MPU3HAKaM (110 YUCITY U
COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIJIoBOMY 3(deKTy, Mo

W3MEHEHUIO CTEIeHEeW OKHCIICHUS XUMHUYECKUX 3JIEMECHTOB, IIO 06paTI/IMOCTI/I,




0 YYacTUIO Karaiaus3aropa). OK30- M OSHAOTEPMHYECKUE  PEAKIIMH,

TCPMOXUMHUYCCKUEC YPABHCHU. IlonsaTtue o CKOpPOCTH XHUMHYECKOU pcakuuun

1.4

[TonsiTie 00 OOpaTUMBIX M HEOOPATHMBIX XUMHUYECKUX peakiusax. [loHaTue o
TOMOT€HHBIX M T€TEPOreHHBIX peakiusx. [[oHATHE 0 XMMHYECKOM PaBHOBECHHU.
®dakTophl, BIUSIONME HA CKOPOCTh XHMHYECKOH pPEAKIUU U TOJIOKCHHE

XHUMHUYECKOTO paBHOBECHUSA

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE peaxkuuu, JIEKTPOHHBIH OaslaHC
OKHUCJIMTEJIbHO-BOCCTAHOBUTENbHOU  peakuuu.  CocCTaBiIeHHE  ypaBHEHUH
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX pEAKUUA C MCIOJIB30BAaHUEM METOAA

AJIEKTPOHHOTO Oayanca

1.6

Teopust 3ME€KTPOIUTUYECKON AMCCOLUMALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3M IuccolMaluy BEIIECTB € Pa3IMYHbBIMU BUAAMHU
xuMu4eckoil cBs3u. Crenenp qucconuanuu. CUIbHBIE U CIa0bIe SJEKTPOJIHTHI.
Peakmm monHoro ooMeHa. YcCnoBuUsl MPOTEKAHUS PEAKIIM MOHHOTO OOMeEHa,
IIOJIHBIE M COKpAIlEHHbIE HOHHBIE ypaBHEHUs peakuuil. CBOICTBAa KHCIOT,
OCHOBAaHMH M coJied B CBETE€ MPEACTABICHUM 00 DJICKTPOJUTHUCCKOM

nuccoruanuu. KauectBeHHbIe peakiiny Ha HOHBI. [ToHsITHE O TUpOaU3e coen

1.7

XUMHYECKMH DKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAJNIMYECKUX
pemEToOK HEOpraHMYeCKHX BEIIEeCTB — METAJUIOB M HeMeTauloB (Tpaduta U
ajMasa), CJIOKHBIX BEIIECTB (XJIOpHAA HATpusl); MCCIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XUMHYECKOW peakIuu OT BO3ACHCTBHUS pPa3IUYHBIX (PAKTOPOB;
UCCIIEZIOBAaHNUE  BJEKTPONPOBOAHOCTH  PAcCTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLMAIMKM  KHUCIOT, Inejgodeid M cojed (BO3MOXHO HCIOJIb30BaHME
BUJEOMATEPUAJIOB); IPOBEIEHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs peakIuil HOHHOro oOMeHa (00pa3oBaHME OCajKa, BbIIEIICHUE ra3a,
0o0pa3oBaHME BOAbI); OIBITOB, WJUIIOCTPUPYIOLIMX IPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX PEAKUMN (TOpeHHe, peaklUu Pa3IokKEHUs, COCAUHEHUs);
pacro3HaBaHHE HEOPraHMYECKUX BEILECTB C MOMOIbI0 KAYeCTBEHHBIX peaKLnit

Ha MOHBI; pCIICHUEC OKCIICPUMCHTAJIbHBIX 3aaa4

Hemeranner u ux COCAMHCHUA

2.1

OO6miast  xapakTepucThKa TaqoreHoB. (OCOOEHHOCTH CTPOCHUS ATOMOB,
XapaKTepHbIE cTeneHn OKuciIeHus. CTpoeHrue u GU3NIEeCKHe CBONCTBA MPOCTHIX
BEIIECTB — TaJloTéHOB. XMMHUUYECKHME CBOWCTBA Ha IpUMEpE XJIOpa
(B3ammojeiicTBUE C MeTaulaMd, HEeMeTaJlaMH, Mieso4aMu). XJIOpPOBOJOPO.

ConsHast KMCNIOTa, XUMUYECKHE CBOMCTBA, TOJlyueHHe, TpuMeHeHue. JlelictBue




XJIOpa M XJIOPOBOJOPOJIa HAa OpraHu3M 4YesjaoBeka. BakHelmme XJIOpHAbl U UX

HaXO0KJICHUE B MIPUPOJIE

2.2

OO6mrast xapaktepucthuka 3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIEC CTeNeHU OKucieHus. CTpoeHrue U pU3NYecKre CBOWCTBA
MPOCTBIX BEMIECTB — KHCIOPOJAa W CEPbl. AJUIOTPOITHBIE MOAM(DUKAIIUN
KHCIIOpOJIa M cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBONOPOA, CTPOCHHE,
¢usznyeckue W XUMHUYECKHe CBoicTBa. OKCHABI Cephl KaK ITPEACTaBUTEIN
KHACIOTHBIX OKcHIOB. CepHas KucloTa, GU3NYECKue M XUMUYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KUCIOT W crnenuduyeckue). XuMUIecKne
peakiy, Jexallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJydyeHUs CepHOU
kucnotel. [Ipumenenne. Conu cepHOM KUCIOTHL, KaueCTBEHHAs peakius Ha
cynb¢aT-uoH. Haxoxaenue cepbl U €€ COCOUHEHHH B MpHpoje. XUMHYECKOoe
3arpsi3HEHUE OKPYIKAIOMIEH Cpelbl COCTUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €0 IPEIOTBPALLEHHUS
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OOmast xapakTepucTuka dy1eMeHTOB VA-rpynmnbl. Oco0EHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHBIC CTEIICHU OKUCIICHUS. A30T, paclipocTpaHEeHUE B IPUPOJIE,
(dbusndeckue u xuMuyeckue cBoiictea. KpyroBopor azora B mpupoae. AMMHAK,
ero (usmyeckne M XMMHUYECKHE CBOWMCTBA, MONy4YeHHE W npuMeHeHue. Comu
aMMOHHUA, HX (QHU3NYECKHe U XUMHUYECKHE CBOICTBa, IIpUMEHEHHUE.
KauecTtBeHHast peakuusi Ha MOHbBI aMMOHHMSI. A30THasi KUCIIOTA, €€ MOJIy4YeHue,
¢usznyeckue M XHMHYECKHE CBOHCTBA (OOIIME Kak IPEACTaBUTENs Kiiacca
KHCTIOT U crenuduieckue). VMcnonp3oBaHue HUTPATOB M COJIEH aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX yMOOpeHUd. XUMUYECKOEe 3arps3HEHUE OKpYKaroIeh
CpeAbl COEAMHEHUSIMU a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE BO3/yXa, TOYBBI

1 BOJOEMOB)
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®dochop, amnorponubie Mogudukanuu ¢ocdopa, GU3NIESCKUE U XUMHUCCKHE
cpoiictBa. Oxcua ¢ocdopa(V) u dochopnas kucinora, ¢usnueckne u
XUMHUYECKHE CBOWCTBa, moiiyuenue. Mcnonb3oBanue ¢dochatoB B KauecTBe

MUHEpaJIbHBIX YA0O0pEeHU

2.5

O6mas xapaktepuctuka 3jemMeHToB I[VA-rpynmbel. Oco0eHHOCTH CTpOEHHUS
aTOMOB, XapaKTEpHble CTENEHM OKHCIEHMsA. YIJIEepOoA, aJJIOTPOIHbIE
Moau(UKallUK, pacHpoCTpaHEeHHEe B MpHpone, (QU3MYECKHE U XUMHUYECKHE
coiicTBa. Ancopouusi. KpyroBopot yriepoaa B npupoae. OKkcuabl yriepona,
X (HU3NYECKHe U XMMHUYECKHE CBOWCTBA, JCWCTBHE HA JKUBBIC OPraHU3MBI,

IMOJTY4YCHUC U TTPUMCHCHUC. OKOJIOTUYECKHE HpO6JICMbI, CBsA3aHHBIC C OKCHJIO0M




yraepona(IV); rumore3a ri00ambHOrO MOTENJEHUS KIMMAaTa; MMapHUKOBBIMA
abdexT. YrompHas kuciota U €€ coimu, UX (U3HYECKHE M XUMHYECKHE
CBOWCTBA, MOJy4YeHHE M TpHUMeHeHHne. KadecTBeHHas peakims Ha KapOOHAT-
WoHBL. Vcronb30BaHNEe KapOOHATOB B OBITY, MEIAMIIMHE, MPOMBINUICHHOCTH H

CEJIbCKOM XO3SMCTBE

2.6

[lepBoHauanpHbIEe MOHIATHS 00 OpPraHWYECKUX BEIIECTBaX KaK O COCIUHEHUSIX
yriaepoga (MeTaH, 3TaH, STUJCH, alleTW/IEH, AITAHOJ, TIUILEpPUH, YKCyCHas
kucinoTa). Mx coctaB u xumuueckoe crpoeHue. lloHstue o Ouomoruuecku
BAXKHBIX BEIIECTBAX: JXHUpax, Oeikax, yrieBojgax — M HUX pOJU B KU3HU
yenoBeka. MarepuaibHO€ €IMHCTBO OpPraHUYECKUX M HEOPraHMYEeCKUX

COeIMHEHUN

2.7

Kpemnuii, ero ¢usnueckue U XUMHUYECKME CBOWCTBA, IOJy4YeHHE U
npuMmeHeHue. CoeMHEHHS KpeMHUs B mpupoje. OOmme npeacraBieHust 00
okcuze kpeMHusI(IV) u kpemHueBol kucinore. CHUIIMKAThl, X UCIOJIb30BAaHUE B
OBITY, MEIMIIMHE, TPOMBIIIUICHHOCTH. BaskHEHIIIME CTpOUTEIbHBIC MaTEPHUAIIbI:
KepaMuKa, CTEKJIO, IEeMEHT, OeTOH, kene300eToH. I[Ipobiembr Oe3omacHOro

HCIIOJIb30BAHUSA CTPOUTCIBHBIX MAaTCPHUAJIOB B HOBCGI[HCBHOf/i KHU3HU

2.8

XUMHUYECKHH AKCIEPHUMEHT: H3ydeHHEe 0Opa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; NPOBEJCHUE KaYECTBEHHBIX PEAKIUN Ha XJIOpUI-
MOHbI M HAOJIOJCHHE MPU3HAKOB HX MPOTEKAHUS; OMNBITHI, OTpakarollue
¢usnyecKkue U XMMHUYECKHE CBOMCTBA TAJIOTEHOB U UX COETUHEHUN (BO3MOYKHO
UCIIOJIb30BAaHUE BHUIEOMATEPHUAIIOB); O3HAKOMIIEHHE C 00pa3llaMh XJIOPHJIOB
(ramoreHu710B); O3HAKOMJIEHHME C oOOpa3lamMu ceppl U €€ COCOUHEHUSIMHU
(BO3MOXXKHO HCMHOJIb30BAHUE BHJAEOMATEpUAIOB); HaAOMIOAEHUE IMpolecca
o0yrimMBaHUs caxapa Ioj JeHCTBHMEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIOTHI;
U3y4YeHHE XUMHUYECKHX CBOWCTB pa30aBICHHON CEpHOW KHUCIIOTHI, IPOBEIECHUE
KayeCTBEHHOM peakuMu Ha Cyiab(aT-MOH U HaOJIOJeHue Mpu3Haka eé
IPOTEKaHUs; 03HAKOMJICHHE C (U3NUECKUMU CBOMCTBAMU a30Ta, pocdopa U ux
COEAMHEHUH (BO3MOXKHO HCIOJb30BAaHUE BHUAEOMATEpUAIOB), OOpaszLamu
A30THBIX U POCPOPHBIX YAOOPEHHMIL; IMOJydyeHue, coOupaHue, paclio3HaBaHUE U
U3y4YEHUE CBOWCTB aMMHUAKa; IPOBEJIECHUE KAYECTBEHHBIX pEaKUUN HAa HOH
aMMOHMST M (ocdaT-MOH © H3yYCHHE MPHU3HAKOB UX IPOTEKAHHS,
B3aMMOJICHCTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEAbIO (BO3MOKHO
UCMOJb30BAaHUE BHUAECOMATEPUATIOB); H3YYEHHE MOeNiel KpUCTAIIMUECKUX
pemiéTok anmasza, rpadura, QyJUiepeHa; O03HAKOMJEHHE C IPOLECCOM

azcopOIMU PacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOHCTBOM




IPOTHBOra3a; IMOJy4YeHHE, COOMpaHue, Pacllo3HABaHHWE U M3YUYCHHE CBOMICTB
YIJEKUCIIOro Tas3a; MPOBEIAEHHE KaueCTBEHHBIX peakluil Ha KapOoHAT- U
CHJIMKAaT-MOHbl M H3Y4YEHHME IPHU3HAKOB HMX MPOTEKAaHHS; O3HAKOMIIEHHUE C
IPOAYKLHEH CHUIMKATHOW IPOMBIINUIEHHOCTH; PEIIEHHUE SKCIEPUMEHTAIbHBIX

3a7a4 1o TeMe «BakHeHlInne HeMeTalIbl 1 UX COSIUHCH U

MeTaiiel ¥ ux COCAUHCHUA

3.1

OO6m1ast XapaKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nonoxxkeHns: B llepuommueckoil cucrteMe XuUMHA4YECKUX dneMeHToB /JI..
MenneneeBa u cTpoeHust aToMoB. CTpoeHre MeTaJIoB. MeTtaiuyeckas CBsI3b U
METaJUIMYeCKasi KpPUCTAJUIMYecKass pemérka. DJIEKTPOXUMUYECKUU  psl

HaIpPsHKCHUM METaJIOB

3.2

dusnueckre U XMMUYECKHE CBOMCTBAa MeTa/uToB. OOIIHMe Croco0bl MOTydeHHS
MeTtasuioB. [IoHATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
Kopposuu. CruiaBsl (CTamb, YyT'yH, JIOPATIOMUHHN, OpOH3a) U X TPUMEHEHHUE B

OBITY U TPOMBILIEHHOCTH

33

[Ilenounble MeTayuel: nosnoxeHue B llepuopnueckoil cucreMe XMMHYECKUX
anemenToB J[.M1. MenzeneeBa; cTpoeHHe UX aTOMOB; HAaXOXKJIEHUE B IIPUPOJE.
duznueckre 1 XMMUYECKHUe CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIbl U
TUAPOKCUIBI HaTpus M Kaimusl. IIpuMeHeHue mIeNoYHBIX METalIoB M HX

COEeNMHEHUN
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IllenouHo3eMeNnbHBIE METANIBI MarHuii W KajJdbLMi: IIOJIOKEHHE B
[Tepunonnueckoi cucreMe xumnuueckux anemeHTos .M. Menneneesa; crpoenue
UX aTOMOB; HaxOox[eHue B mpupone. du3znyeckue M XMMHYECKHE CBOWCTBA
MarHuvsi U Kanblus. Baxueilmme coeanHeHuss Kajablus (OKCHI, THIAPOKCHI,

comu). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHeHHUsI

3.5

AmoMmunui: nonoxeHue B Ilepuoguyeckoil cUCTEME XMMHUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa; CTpoeHHE aToMma; HaxoXAeHUE B mpupozae. duszuueckue u
XUMHUYECKHUE CBOMCTBA aIFOMHHUS. AM(OTEpHBIC CBOMCTBA OKCUIA M THIPOKCHIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenue B [lepuoauueckoil cucreMe XMMAUECKUX 3yieMeHToB JI.1.
MenneneeBa; CTpoeHHWE aToMa; HaxoXkiaeHUe B Tmpuponae. dusnueckue u
XUMHUYECKHE CBOMCTBa kene3za. Okcuabl, TUAPOKCHAbl u conu xerneza(ll) u

xeneza(Ill), ux coctas, CBOMCTBA U TIOJTydCHHE

3.7

XUMHYECKUN KCIIEPUMEHT: O3HAKOMIIEHHE C 00pa3liaMy METaJUIOB U CIJIABOB,

X (U3MYECKMMH CBOHCTBaMM; HM3Y4YCHHE Pe3yJbTATOB KOPPO3MH METAJIOB




(BO3MOXKHO HCIIOJb30BAHNE BHJIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJCUCTBUS OKCHJAa KaJdblUsd W HATpus C BOJOW  (BO3MOXKHO
UCIOJIb30BAaHUE BUEOMATEPUATIOB); HCCIIEJOBAHHE CBOMCTB MKECTKOW BOJBI;
mporecca TOpeHHsl JKeje3a B KUciIopoAe (BO3MOXKHO —HCIOJIb30BAaHHE
BUJICOMATEPUAJIOB); MMPU3HAKOB MPOTEKAHUsI KaUYeCTBEHHBIX PEaKIMii HA MOHBI
(marnus, kanbuus, amomuHus, nuHka, xenesa(ll) u xenesa(Ill), meau(Il);
HaOJFOICHUE U OMHMCAHUE TPOIECCOB OKPAITMBAHMS TUIAMEHH MOHAMH HATpPHS,
Kalusgs W Kajblusd  (BO3MOXKHO  HCIIOJb30BAHWE  BHUACOMATEpPHAJIOB);
uccienoBanue aMQGOTEPHBIX CBOWCTB THUAPOKCHIA aTIOMHUHHS W THAPOKCHIIA
[IUHKA; PelIeHNe YKCIIEPUMEHTAIBHBIX 337124 110 TeMe «BakHel e MeTaibl U

X COCANHCHU

XuMUS U OKpy’Karolas cpeaa

4.1

Hossle MaTepuansl 1 TexHosoruu. Benjectsa u marepuaiisl B IMOBCEAHEBHON
JKA3HU 4yenoBeKa. XUMHSA U 310pOBbe. be3onacHoe UCIIOIb30BaHNUE BEIECTB U
XUMHYECKUX peakuuii B ObITy. IlepBasg momomis mpu XUMHUYECKUX OXKOTax H

OTPaBJICHUSX

4.2

OCHOBBI ~ JKOJOIMYECKOHM  IpaMOTHOCTH.  XMMHYECKOE  3arps3HEHUE
okpyxatotet cpensl [IJIK. Posib XuMuu B pemieHny 3KOJOTHYECKUX MPOOIeM.
[TpuponHble MCTOYHUKU YIJIEBOJOPONOB (Yrojb, MPUPOIHBIA Tra3, HEQTb),

HIPONYKTHI UX MepepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH
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XUMHUYECKHUI SKCIIEPUMEHT: U3y4yeHue 00pa3loB MaTepHaoB (CTEKIIO, CIUIaBbI

METaJIJIOB, TOJUMEPHBIE MaTEPUAIIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEEOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon
NPoBepPsIeMOro
TpeOoBaHus

IIpoBepsiembie TpeOGOBaHUs K MPeIMETHBIM pe3yJabTaTamM
0230BOr0 YPOBHSI OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOTO 001ero o6pasosanusi Ha ocHoBe ®I'OC

1

IIpencrasiienue:

1.1

O TI03HABAaEMOCTH SIBJICHUH TPHPOIBI, TMOHMMAHUE OOBEKTHBHOM
3HAYUMOCTU OCHOB XMMMYECKOM HAyKH Kak 00JIACTM COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa oOuield KyJbTypbl M HPaKTUYECKOil
NeATeIbHOCTH YeJIOBEKa B YCJIOBUSIX COBPEMEHHOIo OOIIeCTBa;

IIOHUMAHHUEC MECTa XUMHHU CPCJIU APYTUX €CTCCTBCHHLIX HAYK

1.2

O HAY4YHbIX MCTOJAX IMO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX H
TCOPCTUUCCKUX MCTOAAX HCCICAOBAHHA BCIICCTB MU  HU3YUCHUA
XHUMHUYCCKHUX peaxunﬁ; YMCHUC HUCII0JIB30BAaThb MOACIIN JJIA

O00BSICHECHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaTbHON AATEIbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMM TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JIOCTHIKEHUSX
XMMHMYECKON HayKd, YTO MO3BOJUT OOYyYaroUIMMCSl paccMaTpUBaTh
XUMHIO Kak chepy cBoeit Oynyrel npodeccnoHanbHOM eATeIbHOCTH
U clleJaThb OCO3HAHHBIM BHIOOP XMMHM Kak NMPOQHUIBHOIO MpEeAMETa

MIpH NIEPEX0/I€ HAa YPOBEHb CPEAHEro 0o01Iero 0o pa3oBaHus

Bnagenue cucreMoll XUMHUYECKMX 3HAHUU M YMEHUC TMPHUMCHATDH

CUCTEMY XUMHUYCCKUX 3H3.HPII>1, KOTOpasd BKIIIOYACT:

2.1

Ba)XXHEHIINE XUMHUYECKUE TMOHATHS: XHMHYECKHHA JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE U CJIOXKHOE BEIECTBO, OJHOPOIHAS M
HEOJHOPOJIHAS CMECh, OTHOCHUTCIBHBIC AaTOMHAas W MOJICKYJISIpHAS
MAaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb (CpemHsis), XUMUYECKas
peakmusi, peakIuu COSAMHEHUS, PEAKUUU Ppa3JOKEHHUs, PEaKINH
3aMeIIeHUs, peakuy OoOMeHa, TerIoBOM 3()QeKT peakiuu, dK30- U
SHIOTEPMHUUYECKUE PEAKIIMH, PACTBOpP, MAcCCOBasi IO XUMHUYECKOTO
JJIEMEHTA B COCJMHEHUH, MacCOBas JIOJIA U MPOICHTHAS KOHI[CHTPALIHS

BCIICCTBA B paCTBOPEC, AAPO aTOMA, 3J'IeKTp0HHI:II71 (0 aToMa, aTOMHas




opOuTanb, paguyc aToMa, BaJEHTHOCTb, CTEIEHb OKUCIICHHMS,
XUMHUYECKas CBA3b, JIEKTPOOTPHULIATEIbHOCTD, IOJISIPHAS U HEMOJISIpHAs
KOBAJICHTHAsl  CBA3b, MOHHAs  CBS3b, METaJUIMYECKass  CBs3b,
KpUCTaJUIMYeCKass pelmerka (aToMHas, WOHHAs, MeETaUIM4ecKas,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHMOH, IEKTPOJUT U HEIIEKTPOJIHUT,
NIEKTPOIUTHYECKAsT ~ JUCCOLMAIUS, pPEaKIMM HOHHOrO OOMeHa,
OKHUCIINTEIbHO-BOCCTAHOBUTENBHBIE ~ pPEAKIMHM,  OKUCIHUTENb U
BOCCTAHOBUTENIb, OKHCJIEHUE M  BOCCTAHOBJICHUE, JJIEKTPOJIM3,
XMMHMYECKOE paBHOBecHe, oOpaTHMble M HEOOpaTUMBbIE peaKiuH,
CKOpOCTb XMMMYECKOM peakumu, kKarammsartop, IIJK, xkopposus

MCETAJIJIOB, CIIJIaBBbI

2.2

OCHOBOIOJIAraloIllie 3aKOHbl XHMMHUHU: 3aKOH COXPAaHEHHs Macchl,
nepuogudeckuii 3akoH JI.MI. MeHnneneeBa, 3aKOH ITIOCTOSHCTBA

COCTaBa, 3aKOH ABOrajpo
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TEOPUU XUMUH: ATOMHO-MOJIEKYJIIPHAS Teopus, Teopus

BHGKTPOJ'II/ITI/ILIGCKOI\/II Jucconmuanmuu

Brnanenue ocHOBaMH XMMHYECKOUN TPaMOTHOCTH, BKIFOUAIOIIEH:

3.1

YMEHHE IIPABUIIBHO UCII0JIb30BAaTh N3YUEHHBIE BEIIECTBA U MATEPUAIIbI
(B TOM uMcle MUHEpaJdbHblE YIOOpEHHsS, METAUIbl M CIUIABBHI,
HOPOAYKTHl TepepabOoTKH MPHUPOTHBIX HCTOYHHUKOB YIIJIEBOJIOPOOB
(yrnsi, mpuponHoro rasa, HedTH) B OBITY, CETbCKOM XO3HCTBE, Ha
IPOM3BOACTBE W NMOHMMAHHME 3HAYEHUS JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OPraHN3Ma 4eJ0BeKa; yMEHUE IPOTHO3MPOBATh BIIMSIHUE BELIECTB

U XUMHUYCCKUX MPOLECCCOB HAa OPraHu3M 4YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOJHYIO Cpeny

3.2

YMCHHC HUHTCIPUPOBATH XHUMHUYCCKHUE 3HAHUA CO 3HAHUAMHU APYIUX

y4eOHBIX IPEAMETOB
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HAJIMYUE OMbITa PabOThI C PAa3NUYHBIMU MCTOYHUKAMU HH(POpPMAINH
no XUMHM (HayyHas M Hay4YHO-IOIYJSIpHAsl JUTEpaTypa, CIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTUBHO OLCHUBATH I/IH(I)OpMaI_[I/IIO O BCOICCTBAX, HX
MMPEBPAIICHUAX u MNpaKTH4YCCKOM IMPUMCHCHUHU u YMCHUC

UCIOJIb30BaTh €€ JJIs pelleHus] y4eOHO-T03HaBaTebHbIX 33124

BJIa,IICHI/Ie OCHOBaMH ITOHSATHUHHOTO arfmnapata v CHUMBOJIUYCCKOI'O

S3bIKa XUMHH JUIS COCTaBJEHUS (OPMYIT HEOPraHMYECKUX BEILIECTB,




YpPaBHEHHM  XMUMHUYECKMX  pEaKUuid; OCHOBAMH  XUMHYECKOU

HoMeHKJIaTypsl (IUPAC u TpuBHanbHoif)

YMeHne oOBACHATH CBsA3b MOJIOKEHUs dJieMeHTa B Ilepuomnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsn sapa, oO0IIee YHCIO
AJIEKTPOHOB), PACIPEIACICHUEM DJEKTPOHOB IO DJHEPreTHYECKUM

YPOBHAM aTOMOB IEPBBIX TpéX Nepruoa0B, Kaliuid U KaJIbI U

IIpencraBnenne O  TEPUOAWYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (paauyc aToma, IJIEKTPOOTPHUIATEILHOCTH),
OPOCTBIX M CJOXKHBIX BEIIECTB OT TIOJIOKEHHUSI JJIEMEHTOB B
[lepuonuueckoit cucremMe (B MadbliXx Mepuojax U  TIJABHBIX

HOI[prnHaX) 1 DJICKTPOHHOI'O CTPOCHHA aTOMa

YMmenue kiaccuuuupoBaTh:

7.1

XUMHUYCCKUEC 3JICMCHTEI

7.2

HCOPraHU4CCKHUEC BCIICCTBA

7.3

XUMHUYCCKHUEC pCaKIIUU

YMeHnue onpenensrTh:

8.1

BAJICHTHOCTb M CTCIICHb OKUCICHHUSA XUMHUYCCKUX OJJICMCHTOB, 3apsl

HOHa

8.2

BHU][ XUMHUYECKOM CBSI3U U THII KpI/ICTaHHI/IquKOﬁ CTPYKTYpbI B

COCIMHCHUAX

8.3

XapaKTCp Cpe€Abl B BOJHBIX PAaCTBOPAX BCUICCTB (KI/IC.]'IOT, OCHOB&HI/II7I)

8.4

OKHCJIIUTCIIb U BOCCTAaHOBHUTCIIb

YMeHue xapakTepu30oBaTh GU3NUECKUE U XMMUUYECKHUE CBOICTBA:

9.1

IPOCTHIX BeEIIECTB (KHCIOPOJA, O30H, BOJAOpPOX, TIpadur, anMas,
KpeMHui, a3oT, (ochop, cepa, XJOp, HATPH, Kanuii, MarHui,

KaJIBITH, QJTFOMAHHH, JKEJ1€30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX PacTBOPOB (BOIA,
aMMHaK, XJIOPOBOAOPOJA, CEPOBOAOPOA, OKCHIBI U THJIPOKCH]IBI
metauioB [-ITA rpymnm, amomunwns, menu (II), nuaka, xenesa (I u
III), oxcunel yraepona (II u IV), kpemuus (IV), azora u ¢pocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a3oTUCTas, a30THas,

docdopHas, yronpHasi, KpEMHHEBAsI KUCJIOTA U UX COJIN)

9.3

IMPOrHO3UPOBATH u XapaKTCpU30BaTh CBOICTBa BCIICCTB B




3aBUCUMOCTU OT HMX COCTaBa W CTPOCHHA, IMPHUMCHCHUC BCIICCTB B
3aBHUCHUMOCTH OT UX CBOf/iCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBHUAX

YMeHue cocTaBiIsATh MOJIEKYJISIPDHBIE U HOHHBIE YPAaBHEHMS PEaKLU, B

10
TOM YHCIIE:
10.1 peakiuii HOHHOTO OOMeHa
10.2 OKHUCIIMTEIIbHO-BOCCTAH OBUTENIBHBIX PEAKIUI
103 WUTIOCTPUPYIOIMX ~XUMHYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpyrmimr) HeOpraHUYECKUX BEIECTB
104 MOJTBEPKAAIOLINX T'€HETHYECKYIO B3aUMOCBSI3b MEXY HUMU
11 YMeHue BBIYUCIATH (IIPOBOIUTH PACUETHI):
111 OTHOCUTEIBHYI0 MOJIEKYJSIPHYI0O U MOJSIPHYIO MacChl BEIIECTB,
' MaCCOBYIO JOJII0 XUMHUYECKOT0 AJIEMEHTA B COCIMHEHUN
11.2 MacCOBYIO J0JIIO BEILIECTBA B pacTBOpE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00bEM Ira30B
114 M0 YypPaBHEHHUSM XUMUYECKUX PEAKIUH W HAXOAUTh KOJUYECTBO
' BELIECTBA, 00BEM U MacCy peareHTOB MM MPOJYKTOB peakluu
12 Brnanenue (3HaHWE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4dyHOro TO3HaHWsS  (HaOmroleHue,
121 W3MEpEeHHue, FKCIIEPUMEHT, MOICIIMPOBAHNE) TIPH U3YUYCHUH BEIECTB U
' XUMUYECKUX SIBJICHHH; YMEHHE chopMynmMpoBaTh MpodJieMy |
IPEAJIOKHUTD MyTH €€ pereHus
122 Oe3omacHOW pPabOTHl € XMMHUYECKUMHU BEIIECTBAMH, XHMHUYECKOM
' MOCY10H 1 TaOOPaTOPHBIM 000pYyIOBaHUEM
npaBuIamMu 0€30MacHOr0 OOpAIlleHUsI C BEIIECTBAMU, UCIOJIb3yEMbIMU
B TMOBCEAHEBHOM KU3HU, IPaBUIaAMU TMOBEACHUS B LIENAX COepeKeHUS
123 3I0pOBBSI U OKpYXAloILeil MNpUpOTHON cpeAbl; MOHMMAaHHE Bpeaa
' (omacHOCTH) BO3ACWCTBUS Ha KUBBIE OPraHU3MBI ONpPENEeTEHHBIX
BEIIECTB, CIIOCOOOB yYMEHBIIECHUS M MPENOTBPAIIECHUS MX BPEIHOTO
BO3JICCTBHUS
3 Hannune mpakTHYecKMX HABBIKOB TJIAHUPOBAHUS W OCYIIECCTBIICHUS

CIICAYIOINX XUMHUYCCKUX OKCIEPUMEHTOB:

13.1

N3YYCHHC U OIMHUCAHUC (I)I/IBI/I‘-IGCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHUC

C (bHSI/IquKI/IMI/I u XUMHUYCCKUMH SABJICHUSAMMU, OIIBITHI,




WJUTIO CTPUPYIOILIKE MPU3HAKU TPOTEKAHUS XUMHUECKUX PEAKLINI

13.2

U3y4eHue croco00B paslieleHus cMecei

13.3

NOTy4YEeHUE KHUCIOPOJa U HU3y4EHHE €ro CBOWCTB; IIOJIy4YeHUE
BOJIOPOZla U M3YYEHUE €r0 CBOMCTB; MOJNy4YEHUE YIJIEKUCIIOrO rasa u

HU3YUYCHHC €TO CBOﬁCTB; MOJYUYCHUC aMMHAKa U U3YUCHHUC €T O CBOMCTB

13.4

IIPUTOTOBJICHHE PAaCTBOPOB C ONPEAEIEHHOM MACCOBOM JIOJIEH

pacTBOPEHHOIO BELIECTBA

13.5

MIPUMCHEHHNE WHIUKATOPOB (makmyca, METHIIOpaHka u
¢denondTanenna) sl OmpeneieHUus XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIeJI0UeEN

13.6

WCCIIEIOBAHUE W  OINKMCAaHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB; U3y4YEHUE B3aUMOJICHCTBUS KUCIOT C METAJUIAMH,
OKCHAAMU METaJIJIOB, pacTBOPUMBIMHU u HEPaCTBOPUMBIMHU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPAaCTBOPUMBIX OCHOBAHHIA;
BBITECHEHME OJHOr0 MeTajula JpyruM W3  pacTBopa COJH;
uccienoBanue amMQpOTEPHBIX CBONCTB THIPOKCHIOB aJTIOMUHHUS H

LHUHKA

13.7

PCIICHUEC SKCIICPUMCHTAJIbHBIX 3aa4 IO TEMaM: «OCHOBHBIE KJIaCChI
HCOPraHUu4CCKUX COGHHHGHHﬁ)); ((3JI€KTPOJII/ITI/I"IGCKEISI
JUucCconuanus», «Baxxneimme HeMeTamnbl W HX COCAHUHCHUS,

«Baxuennme MeTaibl 1 UX COCIUHCHU)

13.8

XAMHYECKHE  JKCHEPUMEHTHI,  FILTIOCTPUPYIOIIME  MPHU3HAKU
IPOTEKAHUsSI PEAKIMii MOHHOTO OOMEHAa; KaueCTBEHHBIC PEaKIMH Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOPaX HOHBI: XJIOPHUI-, OpPOMHUI-,
wonun-, cyibdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHI-MOHBI, KATHOHBI aMMOHHUS, MarHusl, KaJIbIUs, aJIFOMUHHUS,

kenesa (2+) m xkenesa (3+), menn (2+), muHKA

14

Ywmenue:

14.1

OPEACTABIATh PE3yNbTaThl JKCHEpUMEHTa B ¢GopMe BBIBOJOB,
JOKa3aTeNbCTB, TpadMKOB M TaOJMII W BBISABIATH AMIIMPUUYECKUE

3aKOHOMEPHOCTH

14.2

yCTaHaBJIMBATb CBA3HU MCKAY pPCaJIbHO Ha6J'IIO,Z[aeMLIMI/I XUMHYCCKUMHU
SBJICHUAMMA W IIPpOLECCAMU, IPOHUCXOAAININMHU B MAaKpO- U MUKPOMHUPE,

00BACHSATD MPUYHHBI MHOFOO6paBI/IH BCIICCTB




HNEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

HepBOHa‘laHBHBIG XUMHNYCCKUEC ITOHATUA

1.1

Uucteie BemecTBa U cMecu. CriocoObl pa3aeeHus cMmeceit

1.2

ATOMBI W MOJICKYIJIBI. Xumnyeckue daeMeHThl. CHMBOJIBI  XHUMHYECKHX

OJICMCHTOB. HpOCTI)Ie " CJIOXXHBIC BCIICCTBA.

1.3

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XUMUYECKUX 371eMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aK0OH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHoOcHUTENIbHAs aTOMHAs Macca.
OTtHOCHTENIbHAS MOJICKYJIIpHass Macca. MaccoBas 1071 XUMHYECKOTO dJIEMEHTa

B COCINMHCHHNU

1.5

KommuectBo BemectBa. Monb. Momsipuas macca. MonsipHbiii 00bEM Ta30B.

BzanmocBs3b KOJIMYECTBA, MACCHI U YK CJla CTPYKTYPHBIX €AUHUIL] BEIICCTBA

1.6

Ou3NYeCKUe U XUMHUYECKUE SIBJICHUSA. XUMHUUYECKasl peakuus U €€ MpPU3HAKHU.

3aKOH COXPaHEHMS MacChl BEIIECTB. XUMUYECKUE YPAaBHEHUS

Ilepnonnuecknii 3akoH u [lepmoandeckass cucTeMa XHMHUYECKHX 3JIEMEHTOB

H.N. Menneneea. CTpoeHne aTOMOB

2.1

ITepnonnuecknuii 3axoH. [leppoanueckas cucreMa XUMUYECKUX d1emMeHToB JI.1.
MenneneeBa. Ilepuonsl u rpynnel. @U3NUECKUil CMBICT MOPSIKOBOTO HOMEpA,

HOMCPOB IICprnoOJia U I'PYIIIIbI 9JICMCHTA

2.2

Crpoenne atomoB. CocrtaB atomHbIX saep. M3oronbsl. Dnexktponsl. CTtpoeHue
AJIEKTPOHHBIX 000J0YeK aToMOB MepBbIX 20 XUMHYECKHUX 3JEMEHTOB

[Tepnonnueckoii cucremsl J[.11. Menneneena

23

3aKOHOMepHOCTI/I B M3MCHCHHH CBONCTB XMMHYECKHUX DJIEMCHTOB MEPBLIX Tpex
nepnuoa0oB, Kallud, KaJlbOousd (pazmyca dTOMOB, JJICKTPOOTPULATCIIbHOCTH,
MCTAJIMYCCKUX MW  HCMCTAJUIMYCCKHUX CBOI>'ICTB) n Hux COG,Z[I/IHGHI/II\/JI B
COOTBCTCTBHHU C IIOJIOXKCHHUEM JJICMCHTOB B HCpHOHI/I‘{CCKOﬁ CUCTEME U

CTPOCHHEM UX aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckast cBs3b. KoBasieHTHass (MOJSIpHAass M HEMNOJIsIpHAsi)  CBS3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XMMHUYECKHMX  3JIeMEHTOB.  VOHHass  CBs3b.

Mertamnueckas CBI3b




3.2

Tumel KpUCTATIMUECKUX PEmETOK (aToOMHAas, WOHHAS, METAJUIMYECKas),
3aBUCHUMOCTbh CBOMCTB BEILECTBA OT THIA KPUCTAIIMYECKOW PEMIETKH M BHUIA

XUMHUUYECKOU CBSA3U

Baxneiimme mnpencTtaBUTeId HEOPraHMYECKHX BewmecTB. Hemeramnbsl u  HX

COCOHUHCHUA. MeTanis 1 ux COCINHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPraHWYECKUX COCIMHEHUI: OKCHJIOB
(coneobpasyromue: OCHOBHBIE, KHUCIIOTHBIE, ampoTepHbIe) U
HecosieoOpasyrolye; OCHOBaHMHM (IIENIOYM W HEPaCTBOPUMBIE OCHOBAHMA);
KUCIIOT  (KHUCIOpPOJCOAEpXKaIe W OECKUCIOPOAHBIE, OXHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEAHUX U KUCIIBIX)

4.2

duznyeckue MW XUMHUYECKHE CBOMCTBaA MMPOCTBIX  BCIICCTB-HEMCTAJIJIOB!

BOJIOPO/Ia, XJIopa, KUCIOPOAa, Cepbl, a30Ta, hocdopa, yriaepoaa, KpeMHH

43

duznyeckue M XUMHYECKHE CBOMCTBa IMPOCThIX BCIICCTB-MCTAJIJIOB: JINTHA,
HaTpusd, KaJlisd, Mardiusd U KaJjbliyd, aJJlOMHUHHA, XKCIC3a. 9HeKTpOXHMHq€CKHﬁ

P HANIPSKEHUM METaJlI0B

4.4

DuU3NUECKUE U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCIUHEHUN HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPOIA, aMMHUaKa

4.5

duznueckue U XUMHUYECKHE CBOWCTBA OKCHUJIOB HeMeTaiioB: cepbl (IV, VI),
azora(ll, IV, V), docdhopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCH 0B HEMCTAJJIOB

4.6

Xumuueckue cBorcTBa OkcuaoB: MeTauioB [A-IIIA rpymn, nuuka, memu(Il) u

skenesa(1l, ). TTomyuenre okcuioB MeTaLIoOB

4.7

XUMHYECKHe CBOMCTBA OCHOBAaHUU M aM(OTEPHBIX THIAPOKCUIOB (Ha mpHMEpe
TUAPOKCUIIOB  AJIIOMUHHS, JKele3a, IuHKa). [lomydeHne ocHoBaHUU U

aM(pOTEPHBIX TUAPOKCUIOB

4.8

OOmme XMMHUYECKHe CBOMCTBA KHUCIIOT: XJIOPOBOAOPOTHOM, CEPOBOAOPOIHOMH,
CEpHUCTOM, CEpHOU, a30THOU, PocopHOM, KpeMHHEBOW, yroiabHOH. OcoObie
XMMHUYECKHME CBONCTBA KOHLEHTPUPOBAHHOW CEpHOM M a30THOW KHCIOT.

[Tonyyenue KUCIOT

4.9

OO01ne xumMuIecke cBoicTBa cpeaHux coieil. [lomyuenue coneit

4.10

[Tonmyuenue, coOupaHue, paclio3HaBaHHWE BOJOPOJA, KHCJIOpPOaa, aMMHaKa,

YIIIEKHCIIOro ra3a B JIabopaTopuu

4.11

[Tonyyenue amMMuaka, CEpHOW M a30THOM KHMCIOT B IMPOMBIIUIEHHOCTH. O01iue

CIOCOOBI MOTY4YEHHSI METAJIOB




4.12

I'eneTnueckas CBS3b MCKAY KiIaCCaMH HCOPraHNM4YCCKUX COGZ[I/IHCHI/Iﬁ

XUMHUUYECKUE pPEeaKIINu

5.1

Knaccudukanus XuMu4ecKux peakiuil o pa3auyHbIM IPU3HAKAM: IO YHCILY U
COCTaBY YYacTBYIOLIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo

W3MCHEHHUIO CTEIICHEH OKMCICHUS XUMHYECKIX DJIEMEHTOB

5.2

TemoBoii 3¢ ¢hekT XuMUUECKONH peakIH, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMHUYECKUE PEAKLIUH. TepMOXUMHUYECKUE YPAaBHEHUS

53

OKHCIUTEIFHOBOCCTAHOBUTEIILHBIC pe€aKuunu. OKHCIIUTEIN ¥ BOCCTAaHOBUTEIIM.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHUS. SHGKTpOHHI)Iﬁ OataHc

OKHCITUTSIIbHOBOCCTAHOBHU TEIHLH O peakunuun

54

TeOpI/IH SHCKTPOHHTHHCCKOﬁ Jucconruanuu. KaTI/IOHBI, AHHUOHBI. BHGKTpOJ'II/ITBI n

HE3JICKTPOJIUTEI. CunbHbIC U caa0bIe OJICKTPOJIMTHI. Crenenb Jucconmuanmumn

55

Peakiiun noHHOIO oOoMeHa. YcCIoBHS IMPOTCKaHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIC 1 COKpaI_HéHHBIe HOHHBIC YpaBHCHUA peaKI_II/Iﬁ

XuMuUs 1 OKpyKarolasi cpeia

6.1

Bemectsa m marepuasnsl B IIOBCEIHEBHOM JKM3HM 4eJoBeKa. be3omacHoe
UCTOJb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B jabopaTopuu u OBITY.

HepBa;I IIOMOIIb ITPU XUMHUYCCKUX OXKOraX U OTpPaBJICHUAX

6.2

XUMHUUYECKOE 3arpsi3HEHHE OKpYXaromed cpeabl  (KUCIOTHBIE — JOXKH,
3arpsi3HEHUE TIOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MPEeIOTBpAICHUS
[Ipenenvhnas nonmyctumas koHuentpanus BemectB (I1JIK). Porp xumum B
pCIIEHUU DJKOJOTHYECKHX TpodsieM. VYcuiieHHe MapHUKOBoro dddekra,

pa3pylieHHe 030HOBOTO CJIOS

6.3

[Mpumenenue cepswl, azota, pocdopa, yriepomaa, KpeMHUS U UX COCTUHEHUU B
OBITY, MEIUIIMHE, TPOMBINIUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METaJUIOB W CIUIaBOB (CTajb, YyTr'yH, IIOPATIOMUHUNA, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH UX coenuHeHuid. [IoHsATHE 0 KOPPO3UU METasIoB, OCHOBHBIC

CIOCOOBI 3aIIUTHI UX OT KOPPO3HH

6.4

[TpupomHbie HCTOYHUKH YTIEBOJOPONOB (Yroib, MPUPOIHBIN Ta3, HEPTb),

MPOAYKTHI UX TIepepaboTKu (OCH3MH), X POJIb B OBITY U IPOMBIIIIIICHHOCTH

6.5

[lepBoHauanpHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAWHEHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJIEH, YTaHOJI, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[ToHsiTHE O OMOJIOrMUYECKH Ba)KHBIX BEIIECTBAX: XKHUpaX, OeIKaX, yrieBoaax — U UX

POJIH B )KM3HH YCJIIOBCKA




Pacuérnr:

7.1 1o popMyiiaMm XUMHUYECKUX COSTMHEHUI
7.2 Macchl (MacCOBOM) 10JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKHM ypaBHEHUAM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus: 8- kiacc: 6a30BbIN YpOBEHB: YUEOHUK; S-€ U3aHUe, TepepabOTaHHOE
["a6puensa O.C., OctpoymoB W.I'., CnankoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3narensctBO «lIpocBenienue»

» Xumust: 9- kinacc: 6a30BbIN YpOBEHB: YUCOHUK; S-€ U3JjaHUE, TIepepadOTaHHOE
INabpuensn O.C., Octpoymon N.I'., CnaakoB C.A. AKkiimoHepHOE 00111ECTBO
«3parensctBO «IIpocBemenne»

» Xumusi: 8 kinacc: 0a30BbIil ypoBeHb: pabouas TeTpajib: yueoHoe nocoodue / O.C.
I"abpuensn, C.A. Cnankos, N.I'. OctpoymoB. - 5-¢ u3j., nepepad. - Mocksa:
ITpocsemenue, 2023

» Xumusi: 8 kiacc: 6a30BbIi ypoBeHb: pabouas TeTpab: yueoHoe nocodue / O.C.

["a6puensn, C.A. Cnaakos, W.I". OctpoymoB. - 5-¢ u3s., nepepad. - Mockaa:

[Tpocsemenue, 2023

METOANUYECKHUE MATEPHUAJIBI J1JISA YYUTEJISA

1.IToypounsle pa3pabOTKH 110 XUMHH. 8 KJIacc : mocodue

st yautens / O.H. Scrpebosa. — 2-e u3a. — Mocksa : BAKO, 2020.

2. Tpoery6osa H.IL. IloypouHnsie pa3pabotku o xumuu 8 kiacc. - M.: BAKO
3. IloypouHble pa3pabOTKHU MO XUMHH. 9 KJacc : mocodue st

yuurens / M.YO. I'opkoBenko. — 3-e uza. — Mocksa : BAKO, 2020



4. Xumus: 8 knacc: 6a30BbIi YPOBEHB: MPOBEPOUHBIC U KOHTPOJIbHBIE paOOTHI:
yuebHoe nocodue / O.C. I'abpuensn, I'.I". JIbicoBa. - 3-e u3j., nepepad. - Mockaa:
ITIpocsemienue, 2023

5. Xumus: 9 knacc: 6a30Bblii YpOBEHb: MPOBEPOUYHBIE U KOHTPOJIbHBIE PAOOTHI:
yuebHoe nocodue / O.C. I'abpuensn, I'.I". JIpicoBa. - 2-e u3., mepepad. - Mockaa:

[Tpocsemenue, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru - Enunast koyekius nugpoBbiX 00pa3oBaTeIbHbBIX
pecypcoB

http://www.chem.msu.su/rus/elibrary/ - 3nekTpoHHas OuOIMOTEKA YUEOHBIX
MaTepraioB

http://fcior.edu.ru - denepanbHbIil 1IEHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX
pecypcos (PLIOP)

http://college.ru/himiya/ - cailT 11 AMCTAaHITMOHHOM MOATOTOBKH K craue EI'D
http://him.1september.ru - ['azeta "Xumus" uzgarensckoro noma 1 ceHTIOpS
http://school-sector.relarn.ru/nsm/ - Xumus AJi Bcex: WIUTIOCTPATUBHbBIE
MaTtepHalibl Mo o01el, OpraHu4ecKo 1 HEOPraHUYECKON XUMUU
http://www.hij.ru - Xypnan "Xumus u xu3ap. XXI Bek"
http://chemistry.narod.ru - KpaTKuii Kypc XuM#H, Onorpaduu XMMHUKOB, CTaThH,
BEIIIECTBA, OMBITHI, My3eil. O0IacTH XUMUU: OpTraHUYECKasl, aHaTUTUYECKas,
HIKOXUMMUS, HEPTEXUMUS, TEPMOXUMUS

http://him-school.ru - BupryansHas XuMuueckas IIKosa

https://sdamgia.ru - OGpa3oBaTebHBIN TOPTAN sl HOATOTOBKH K SK3aMEeHaM
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