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MNOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHas padoyasi IporpaMMa COCTaBJIEHA HA OCHOBE ITPOrpaMMBbI IO
xumun O.C. T'abpuensina (2024 ron) Kypc xummm 8-9 KkiaccoB 3HAKOMHT C
OCHOBHBIMHU MOHATUSIMHU XUMUU. OTOOp MaTepHalia BBIMOJHEH Ha OCHOBE IIPUHIIUIA
MUHUMAJIBHOTO YHCIIa BBOJAUMBIX CIIEIU(PUISCKUX MTOHATHI U C yU€TOM HHTEPECOB
oOydarolmuxcs, UX TMOTpeOHOCTeH W  BO3MOXKHOCTEW, Ha  OCHOBaHHUH
MICUXOJIOTOMEUKO-TIEAarOrMueCKMX peKoMeHaaluil. Y4eOHblii MaTepuan oToOpaH
TakKUM 00pa3oM, 4TOOBl MOKHO OBbLIO OOBSCHUTH Ha JOCTYITHOM JJIS Y4allluXcCs
YpPOBHE COBpPEMEHHBIE TIPEICTABICHUS O XUMHUYECKOM CTOpPOHE SIBIICHUU
OKPYXAaOILEro MHUpA.

B paboueii mporpamme no xumuu «lIporpammel Kypca XuMuM s 8-
1 1kmaccoB oOmieoOpa3zoBarenbHbIX yupexkaenuin» ['adpuensua O.C. B 8- 9 kitacce B
KAJICHJAPHO TEMaTUYECKOM IUIaHWpOBaHUM J1Ba ypoBHs ocBoeHus OOII, BTopoit
YPOBEHb Ipe1ycMaTpuBaeT OCBOCHHE benepanbHOTO KOMITOHEHTA
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAapTa OCHOBHOTO 00111eT0 00pa3oBaHus
no xumuu ydamumxcsi ¢ OB3, ¢ ydyeroM WX HHIMBHIYaJIbHBIX OCOOECHHOCTEH.
JINYHOCTHO-OPUEHTUPOBAHHAS IE€JAarOrM4ecKas TEXHOJIOTHMS, HUCIIOJIb3yeMmas Ha
YpOKax, ClIOCOOCTBYET NIPOABMKEHHUIO 110 TEMaM 10 UHIUBUAYATbHON TPAEKTOPUH.
VYyamuecss oOy4daroTcsi Mo JaHHOW padodeil mporpamMme U JOCTHraroT 0a30BOro
ypoBHs 3HaHWM WX 3HaHUS, yMEHUS W HABBIKH, C(POPMHUPOBAHHOCTH OCHOBHBIX
KOMIIETEHIIMA B pE3yJIbTaT€ M3Y4YEHUS IPEIMETHOTO Kypca YJJOBIETBOPSIOT
TpeOOBAHUSM, 0003HAaYCHHBIM B JTAHHOU paboueii porpammMme.
KOHTposIbHOM3MEpPUTENBHBIE MATEPHUAIIBI JJII OCYIIECTBICHHUS KOHTPOJS 3HAHUUI
0Oy4aronierocsi Tak’ke COOTBETCTBYIOT 0a30BOMY YPOBHIO 3HAHUM.

[Iporpamma kypca XUMHH JIJIs IETEH ¢ OTKJIOHEHHUSIMU B Pa3BUTUHU, PEIIAs TE
e 3a/1a4M, YTO U B 00111€00pa30BaTeNIbHON LIKOJIE, MPEANoIaraeT KOppeKIUOHHYIO
HaIIPaBJIEHHOCTH oOyueHus, IIPEAYCMAaTPUBAIOLIYO: aKTHBU3aLINIO
MO3HABATEJILHOM JeATENbHOCTH; (POPMHUPOBAHUE OOIICUHTEIIIEKTYIbHBIX YMEHUIN
M HaBBIKOB; pPa3BUTHE YCTHOMW M MHCHBMEHHOW peuH; (GopMHUpOBaHUE YUEOHOM
MOTHUBALMU, HABBIKOB CAMOKOHTPOJISI U CAMOOLIEHKH JIESITEIbBHOCTH O0Yy4arOIINXCS.

Kypc xumuu 8-9 kiiaccoB 3HaKOMUT C OCHOBHBIMH TOHATHSMU XUMUU. OTOOD
Marepuajia BBINOJHEH Ha OCHOBE MMPUHLMIA MHHUMAJIbHOIO YKCJIA BBOJIUMBIX
crenupUYecKUX MOHITHH U C yUeTOM UHTEPECOB 00YUaAIOIIUXCS, X MOTPEOHOCTEN
M BO3MOXHOCTEH, Ha  OCHOBAHMHM  IICUXOJOr0-MEIUKO-TeIarornyecKux
pexoMeHaIuii. YueOHbIi MaTepuai 0ToOpaH TakuM 00pa3oM, 9TOOBI MOKHO OBLIO
OOBSICHUTH Ha JOCTYITHOM JJISl YUaIllUXCsl YPOBHE COBPEMEHHBIE MPEICTABICHUS O
XAMHUYECKOU CTOPOHE SIBJICHUW OKPY’KAIOLIETO MUPA.



[Iporpamma  paccuMTaHa Ha  ydYal[uXcs  HMMEIOMIMX  CMEUICHHOE
cnenu@uueckoe pacCTPONCTBO, TMCHUXMYECKOTO Pa3BUTHUS, C JIETKOM CTETEHbIO
YMCTBEHHOM OTCTaJOCTbIO, TOATOMY TIPpU €€ COCTAaBJICHUU YYUTHIBAIHUCH
CJIeIyIOUIUE TICUXUYECKUE OCOOCHHOCTH JIeTel: HEyCTOMYMBOE BHUMAHUE, MaJbIi
00BbeM MaMsITH, HETOUHOCTh U 3aTPYJIHEHUS TPU BOCIPOU3BEACHUN MaTepuaa, He
c(OpMUPOBAHHOCTh MBICIUTENBHBIX OINEpaluii aHalu3a, CHHTE3a, CpPaBHEHUS,
0000111eHHsI, HerpyOble HAPYIICHUS PEUH.

[Ipoiecc  oOydeHMs TaKMX  IIKOJbHUKOB HMEET  KOPPEKIIMOHHO-
pPa3BUBAIOIIMIA  XapaKTep, YTO BBIpAKAETCS B MCIOJb30BAaHUM  3a/IaHU,
HaIpaBJICHHBIX HA KOPPEKIIMIO UMEIOIIMXCS Y YUaILIUXCsl HEIOCTATKOB U OMUPACTCS
Ha CYOBEKTHBHBIA OMNBIT YYalIUXCs, CBA3b M3y4aeMOro Marepuana ¢ pealbHON
KU3HBIO.

B coorBercTBUM € TpeOOBaHUSAMH TOCYAAPCTBEHHOTO 0O0pa30BaTEIbHOIO
CTaHJapTa B Kypce MOJUYEPKHUBAECTCS, YTO XUMHUS — HayKa SKCIEpUMEHTAJIbHAS.
[ToaToMy B JaHHOM Kypce pacCMaTpPHBAIOTCS TaKW€ METOJOJOTHYECKUE TOHSITHUS
y4eOHOro TmpeaMeTa, Kak OOBSICHEHHE, paccka3, HaOJoJeHUe, 3apHCOBKa,
U3MEpPEHUE, OMMCaHUE, SKCIEPUMEHT, MOJEITUPOBAHNUE, IKCKYPCHUU.

[IpennoxkeHHbIH Kypc NMPaKTUKO-OPUEHTHUPOBAH: BCE MOHATHUS, BEILECTBA U
MaTepuabl JAlOTCAd B IUIAHE MX MPAKTUYECKOro 3HAUYEHHS M OE30MacHOTO
MCTIOJIb30BaHUS; IPUMEHEHUS BEIIECTB B MOBCEAHEBHOW )KM3HU U MIX POJIU B )KUBOM
Y HEX)KUBOU MPUPOJIE.

[Tpu npoBeaeHUH 3aHATHII HEOOXOAUMO J€aTh ONOPY Ha )KU3HEHHBIN OIBIT
00y4aroluXxcs, yYUThIBaTh IPAKTUUECKYIO HAIIPABJIEHHOCTD MIPEeIMETa, COOIII0IaTh
OPUHLKAI HEOOXOJUMOCTH U JIOCTATOYHOCTH. YUUTHIBasg HEJOCTATOUYHYIO
MaTEMaTUYECKyIO0 MOATOTOBKY OOYYalOLMXCs, MpejiaraeéMble pacyéTHbIE 3aJauu
JOJKHBI OBITH yIIpoli€HHbIMU. Hanbonee TpyaHbie TeMbl, Takue kak «O0pa3zoBaHue
U30TOIOBY, «AstoTponus», «loHATHE O KUCTBIX U CPEIHUX COJISIX», PACUETHBIE
3aJ]a4uM YCJIO)KHEHHBIX TUIIOB U3 TeM «/3MeHeHus, TPOUCXOASIINE C BEIIECTBAMI
u «CoeMHeHUsI XUMUYECKHX PJIEMEHTOBY, TAl0TCS B 03HAKOMUTENIbHOM Ti1ane. Kak
TPYAHBIA Is1 OOy4YaOIIMXCSl MCKIIOYEH MaTephal O COCTABICHWW YpaBHEHUI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAKIMII METOJOM 3JIEKTPOHHOro OajaHca.
OtnenbHbIE 1a00paTOpHBIE PaOOTHI 3aMEHEHBI IEMOHCTPALIUEH.

Becp Teopernueckuil marepuan Kypca XHMHUHA I OCHOBHOW IIKOJIBI
paccMmaTpuBaeTCs Ha MEPBOM IOy OOy4EeHUSsI, YTO MO3BOJISIET 00ydaromumcs 0oJiee
OCO3HaHHO ¥ TITyOOKO M3yUUTh (DAKTHUECKUN MaTepHall — XUMHUIO SJIEMEHTOB U UX
coequHeHnil. Hapsiny ¢ 3TMM Takoe MOCTpOEHUE MPOrpaMMbl JAaET BO3MOXKHOCTh
pa3BUBaTh IMOJTYYCHHbIE MEPBOHAYAIIBHO TEOPETHUYECKHUE CBEJEHUS Ha OoraTtoM
(dakTHYeCKOM MaTepHae XUMUHU JIEMEHTOB.



IIporpamma mocTpoeHa ¢ y4€TOM peaJM3allu MEKIPEIMETHBIX CBS3E€U C
KypcoM GHU3HKH 7 KJ1acca, TAe U3Y9ar0TCs OCHOBHBIE CBEJICHUS O CTPOCHUH MOJICKYJT
U aToOMOB, W Owojorum 6-9 KiaccoB, Tae MAaETCS 3HAKOMCTBO C XUMHYECKOU
OpraHM3aIMel KIETKU U TpolleccaMu 0OMeHa BEIeCTB.

OcHOBHOE coJepKaHUE Kypca XHMHUHU 8 Kjacca COCTaBIISIOT CBEACHHS O
XUMUYECKOM dJIEMEHTE U (hOpMax €ro CYIIeCTBOBAHUS — aTOMaX, HOHAX, MIPOCTHIX
BCIECTBAX M BAXHEUIINX COCAMHEHUSIX dJIEMEHTa (OKCHAaX U APYTUX OWHAPHBIX
COCITMHECHMSIX, KUCIIOTaX, OCHOBAHUSAX M COJIAX), O CTPOCHUH BEIIECTBA (THUIIOJIOTHH
XAMHUYECKUX CBS3€M M BHIAX KPUCTAIUIMUECKUX PEMIETOK), HEKOTOPBIX
3aKOHOMEPHOCTSIX MPOTEKAHUS PEAKITNI U UX KJIacCH(DUKAIIHH.

B nmaHHOW mporpamme yuYWTHIBaeTCA crenuduka MCUX0(U3UISCKOTO
pa3BuTHs, oOydaromierocs ¢ OB3, ero pasinuusi B CTapTOBBIX BO3MOXHOCTSX
oOydeHus 1 pasHOOOpas3ue 00pa3oBaTEIbHBIX MOTPEOHOCTEH.

JlanHast mporpamma oaem 603moxcHocms odydaroniemycs ¢ OB3:

- OCBOUTH OCHOBHYIO 00pa3oBaTelbHYIO MPOTpaMMy OCHOBHOTO OOIIETO
oOpa3oBaHus (0a30BbIil YPOBEHB);

- IOBBICUTH YPOBEHb JTUYHOCTHOTO PA3BUTHS U 00pa30BaHUS;

- BOCIIOJTHUTH MPOOEIIbI MPEIIECCTBYIONIET0 00yYeHUSI U BOCIIUTAHMUS;

- TOBBICUTh YPOBEHb IIO3HABATENLHONW M SMOIMOHAIBHO — JIMYHOCTHOM
cdepsl.

U npedycmampusaem:

- opranuzaiuio 6e3 6apbepHOM, pa3BUBAIOIICH MPEIMETHOMN CpeIbI;

- co3nianre aTMocdepbl SMOITMOHAIEHOTO KOM(OPTa;

- (hopMupoBaHKE B3aUMOOTHOIICHUI B JyXe COTPYJAHHYECTBA W TPUHITHUS
0COOCHHOCTEN 1 BO3MOXKHOCTEeN oOyuaromierocst ¢ OB3;

- MCTIOJIh30BaHNUE BApUATUBHBIX ()OPM ITOTyUICHHUST 00pa30BaHMSI,

- yyacTre B 00pa30oBaTeIbHOM IMPOIIECCE PA3HBIX CIIEIUATUCTOB U TIEAaroroB.

VYuebnsiii mpouiecc odyvaromierocs ¢ OB3 ocymectisiercss Ha ocHoBe AOIT OO0
Ipyu  OJHOBPEMEHHOM  COXPAaHCHMHM  KOPPEKIIMOHHOW  HamlpaBJICHHOCTH
MearOrMIecKoro Mmporecca, KOTopas pealu3yeTcs Yepe3 JOMyCTUMbIC U3MEHEHUS
B CTPYKTYPHUPOBAHUH COJICPIKAHMS, CIICITU(PUICCKAE METObI, IPUEMBI PAOOTHI.

OO01iee 4KciIo 4acoB, OTBEACHHBIX JIJISI U3YUYEHUS XUMHH HAa YPOBHE OCHOBHOTO
oOmero oOpasoBanus, coctaBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 ydaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHO€ COCTOSIHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeaKIUi (COeTUHEHNs, Pa3I0KEHUs, 3aMEIIeHUs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAHWE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWUISAIUA, XpoMaTorpadusi, MpoBeJeHUE OUYNCTKH TTOBApEHHON
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE MOJIEIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3ieMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenne xucimopoaa. CrnocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAuGUKaIsS KUCIOPOoaa.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHre NpUpPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukanuss oOcCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psam axktuBHoctm wmertamnoB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COAEP)KaHUsl KHUCIOPOAa B BO3AYyX€, MOIYYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHME, paACIIO3HABAHWUE UM U3YUYCHUE CBOWCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogoposia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOCHIE 00PA3I[0OB BEIIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMPEICIEHHONM MACCOBOM OJIECH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUIl
HEWTpanu3aluu, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 M0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKH KIACCU(PUKAIMKM XUMUYECKUX dJemMeHToB. [loHsitHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. Onexkrponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUSI pajJuyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPpyIaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETaJUIOB, B3aUMOJIECUCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMH KHCJIOT U IIeJIoYeH, MPOBEJCHUE OIbITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuy pas3ioKeHUs, COSTUHEHNS).

Mexcnpeomemmnoie ceasu

Peanuzanust MeXNpeIMETHBIX CBS3€M MpU W3YYEHUM XHMHUHM B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIe TOHATHSA: HAY4YHBIH (pakT, THIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsll, BEUIECTBO, TENIO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HbIE
HCKOIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIHS, KATBIUS U UX COSTUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKUX peakiuii Mo pa3auvyHbIM MIPU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[loHsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BAaHMEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHYECKON JUCCOIUALUU. DIEKTPOJIUTHI U HEAIEKTPOIUTHIL.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakuui. CBOICTBA KUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB U HEMeTaloB (rpadura M anmasa), CIOKHBIX BEIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
PacTBOPOB BELIECTB, IpOLEcCca AUCCOLUAIINY KUCIIOT, IIeJI0Uel U coJieil (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMN (FOpEeHUe, pPEeaKUuu pas3lioKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHblEe CTeNEeHU OKucieHus. CTpoeHue U (U3NYECKUe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, NOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJIOBeKa. BaxkHel e X10puabl U UX HAX0XKIEHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUTOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMUUYECKUE pPEaKIUM, JeXallue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COCOUHEHUSIMH Ccepbl (KHUCIOTHBIE JOXKAHW, 3arps3HEHHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B nmpupoe. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMoiydyeHue, (PU3NuecKrue M XUMHUYECKHE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka siemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUpPoAe, HU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuisl yriepoaa, HUX (U3MYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBUE HA JKUBbIE OPraHU3Mbl, IOJIyY€HHE U
IpUMEHEHHE. DKOJIOTHYecKue NmpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KAcIoTa W e€ coid, ux (pu3MUeckne M XUMHUYECKHE CBOWMCTBA, MOJy4eHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, ITAHOJ, TIMIIEPUH, YKCYCHas! KUCIO0TA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILECTBAaX: )XKHMpax, OejKax, yriieBojax — U ux
poIM B OKM3HM 4eloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHWUYeCKHX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemaus (1V) u kpemaueBoi kuciote. CHIIMKATHI, UX HUCIOJb30BaHKUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 0Opa3IOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
rajJoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUA0B (TAJIOT€HUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX yIoOpeHui, MolydeHne, COOMpaHue, paclio3HaBaHUE U U3yUCHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHA HAa HOH aMMOHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIENEH KPUCTAIUIMYECKUX PEIIETOK anMmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB MX
IPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ad Mo TeMe «BaxHellne HeMeTaubl U UX
COEIUHECHUS.

MeTajuibl 4 MX COCAMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HampsHKeHUH MeTawioB. Ou3nyeckre U XUMUYECKUe CBOMCTBAa MeTaiioB. OOmue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie mMeTamapl: nonoxkeHue B llepuoanueckoi cucteMe XMMHYECKUX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
duznyeckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupojac. Ouszndeckrue 1 XUMUYECKUE CBOMCTBA MarHus 1



KaJibl[usl. BaxkHeiiire coeJuHeHns KIS (OKCU, TUAPOKCHU/I, coiin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJL30BaHUE BHUICOMATEPHUATIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, ATFOMUHUS, [IMHKa, sxene3a (1)
u skenesa (I1), mexu (1), HaOmogeHHe W omHMCaHHE MPOIECCOB OKPALIHBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbI K KX COECIUHEHHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpyKalolehd cpenbl (mpeaenbHas JOMyCcTUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pemieHun dK0JIOrHYECKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mexcnpeomemmnoie ceasu

Peanuzaniyusi MEXNpeIMETHBIX CBsSI3ed IMPU H3YyYEHUM XUMHUH B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusnka: MaTepus, aTOM, JICKTPOH, POTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaIMOaKTUBHOCT, MOJIEKYJIa, AICKTPUICCKUN 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIuIaBbl, (PU3MYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaTbl, TOPHBIC TTOPO/IbI, MTOJIC3HBIC
HCKOTMaeMbIe, TOILIUBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHON JEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUNCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIuyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4EOHOUCCIIE0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUJIAX JAEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIECCE ATOM yueOHOM e TEeNHbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  SKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJIoaaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUUYHbIe METOJBI U 3allpOChl MPU MOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOIPOCHI (B XOJ€ Auasiora U (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy 0OyueHus B 8 kiiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJICHUS (Hopmy
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGCHTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee Yuciio SJIEKTPOHOB U
pacrnpeneneHre ux 1Mo AIEKTPOHHBIM CJIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAsl ONMUCAHUE MMPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTMBITOB TI0 TIOJYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJISIPHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHYECKOEe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTnyecKas ), KpucTtaindeckas permerka, Koppo3us METaIOB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS GOpMyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3U (KOBaJCHTHAs, WOHHAS, MeTaUIMYecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbica Ilepuonmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHN s, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUH B Mpeaenax MajblX NEPUOIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO W3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
obopy/ioBaHMEM, a TakKXKe TMpaBuiaa oOOpalleHus C BelleCTBaMH B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMK MBICIIUTEIILHOM IEITEIHPHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHHs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaibHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK

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

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 8 1 bubmuoreka [JOK

' KUCJIOTAX M COTIAX https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoreka LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bu6mmoreka [IOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XHUMHUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubmuoreka [IOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubnmorexa LIOK
6 ATOMEI H MOIICKYJTEI 1 https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10KHBIE BEIIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 X .B
uMmeCKast Gopumya. BanenTocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
MaccoBas 10J1s1 XUMHYECKOTO
13 3JIEMEHTa B COCIMHCHHUH bubmmorexa [IOK
A ' https://m.eds00.ru/ff0d5230
BanenTtHoCTb.
14 dusnyeckue U XUMUYCCKHE SBIICHUS. bubnunoreka LIOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBHs MPOTEKAHUS bubmuoreka [IOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubmuoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boraucienuns konuaecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSIM bubmorexa [JOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHIA
Knaccudukamnms xumuaeckux
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
Pedktt A P : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIs 3HaHUI
20 KonrtponsHast padora Nel mo reme bu6muoreka [JOK

«BemiecTBa U XUMUYECKHE PEAKLIUM

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopong — smeMeHT u bubmorexa HOK
Ayxa. pos https://m.eds00.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
pPosa b : https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CnocoOFbl TToTy4eHHS KHCIOpoa B
23 sabopaTopuu qun OMBImnerH(iTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TommuBo (HeTh, yroib U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa LOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u mpocrtoe bubmuoreka [IOK
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
08 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp HOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 110 €ro U3BECTHOM bubmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsatue 00 bubmuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmuoreka [JOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCUpUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCOéBI;) o )CHI/IH XI/IMI/I‘IZEKI/IC bubmmorexa [IOK
N i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMHM HEOPTaHUYECKUX brbmmorexa LIOK
. p https://m.eds00.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [leproauueckast cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menneneesa
53 [Tepuoapl, TpyMIIbL, T10, 161 bubmorexa [IOK
PHOAEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [IOK
pro https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bu6muoreka [JOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PeseprubIil ypok. O60061eHIE 1
58 CI/ICTEMaTI/BZp WSl 3HAaHUH / bubmorexa [TOK
. H https://m.edso0.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «Ctpoenue aroma. XuMHu4decKas bu6muoreka [IOK

cBs3b» / Beepoccuiickas
poBepouHas paboTa

https://m.edsoo.ru/00adb486
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60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
61 Honast ximireckas cosisb 1 https://m.edSO(I)_.[ru/OOadac34
62 KoBanenTHas nonsipHasi XuMHU€eCKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipHas 1 bubnnorexa [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
64 CTenetb okucCHHS 1 https://m.edsocL).IruIOOadanS
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmoreka [JOK
peakuuun https://m.eds00.ru/00adb076
bubmuoreka [IOK
66 OxkucnuTenu u BOCCTAHOBUTENH 1 https://m.e dsog)_.[ru 100adb076
PesepBubIiil ypok. O6006111eHIE 1
67 CUCTEMaTU3als 3HAHUH 110 TEME 1 bubmmnoreka HOK
«CTtpoeHne aroMa. XuMHUuecKast https://m.edsoo.ru/00ad9ch2
CBA3b»
68 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[MTPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKo0H.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanusa u HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HAaHWUM OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XuMmuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 [TonsiTue 0 XMMUYECKOM 1 bubmuorexa [{OK

paBHOBecHH. PaKTOPHI, BIUSIIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYECKOM pcakuuu
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 uccoruanuu. CUiIbHbIE U c1a0ble bubnnorexa [JOK
8 HHat. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnsle ypaBHEHUS peaKIIAil bubnnorexa [JOK
yp peartt https://m.edsoo.ru/00add448
XUMUUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIUAINA
XHUMHU4YeCKHUEe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorexa HOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 ITonsaTue o rHApOIN3E CONEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTU3aIUs bub6muoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Penrenue KkcriepuMeHTaIbHBIX bubnnorexa LOK
P https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nuccoruanus. XUMHYECKHE
peaKkIu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PAMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTuueckas padbora Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
pearii, A https://m.edso00.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

29 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 qmrs)nquKEe u anmqecxne bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKPYKArOLIEH Cpeibl
COETUHEHUSIMH CEPBI

Brlunciienue MaccoBOM J0IU

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 aCIIPOCTPAHEHUE B IPUPOLE Bubmiorexa OK
pactipoctp PHpOAE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMMHaka, U3yudeHHe bubnmorexa IOK
yqv - 1Y https://m.eds00.ru/00adf180
€ro CBOIMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuil. XUMHUYECKOE bubnnorexa [TOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynobpenuii. 3arps3HeHHe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoje, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcupl yriaeponaa, ux GU3nIecKue
A XUMHAYECKHUE CBOICTBA.
36 DKOJIOTHUECKHE IIPOOIEMBL bubmorexa LHOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrobHas KUCI0Ta U €€ COIn bubmorexa LHOK
https://m.edso0.ru/00ae006c
[IpaxTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LIOK
p B https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coe quHeHU bubnnorexa [JOK
p g https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aja4 no teMe «BaxHeHme https://m.edsoo.ru/00ae0bf2
HEMETAJUIB U UX COEOUHEHUS
KonrtponsHas padora Ne3 o reme
. bubmuorexa [{OK
42 «Baxkuei1e HeEMeTaJLTBI U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.
44 DIIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 IToHsATHE O KOPPO3UU METAIIIIOB bubnmorexa IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCU/IBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [lenouyHO3EMENBHBIE METAILITBI — bubnuotexa [JOK
KabIIUM ¥ Maraui https://m.edsoo.ru/00ae15e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa HOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M CIOCOOBI €€ bubnunoreka LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u xemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[TpakTuueckas padota Ne 7.
59 Pemrenne skcriepUMEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o reme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B U30BITKE WIN bu6muoreka [JOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxuHenme MeTauIbl 1 UX

COCAUHCHUA»
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cbh?
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XUMHYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBINH 00BhEM, XUMHUYECKAs PEaKIus,
KnaccupuKalusg — peaklUuid: peaklud COCAMHEHHUS, PEaKuu
pa3NoKEHUs, PEAKIMHM 3aMEIICHHs, pEakIuu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBON 3((eKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MOHATHHA H

NPUMCHATH 5TU TOHATUA IPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

13

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (POopMysn

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

14

PAaCKpbIBATH CMBICII 3dKOHOB  COXpAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHa

ABoraapo

1.5

1.6

OTpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHapHBIX
COEIMHEHMSX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIbBHYHO MOJICKYJIIPHYIO U MOJIIPHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyse

COCIUHCHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHHE, OJKCHEPUMEHT  (peajabHbIi |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEILIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCHJI,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MIAHUPOBATH U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAaCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIaKMYC, (heHOoNPTaTICHH, METUIIOPAHXK U JJPyTHE)

2.7

IIpOBOAUTD pvaéTBI 10 YPAaBHCHUTIO XHUMHYECKOM pcaKknuun

I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkunmn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSATHM: AApO aroMa,

ANIEKTPOHHBIA CJIOM aToMa, aToMHas opOuTanb, paauyc aToMma,




XAMUYECKAs] CBSI3b, MOJISIPHASI W HEMOJSPHAs KOBAJEHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HMOH, KaTHOH, AHUWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIKCHIBATh U XapaKTepu30BaTh TabauuHyto Gopmy Ilepuoauaeckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
JNEMOHCTPUPOBaTh IMOHUMAaHHE MEPUOAUYECKON  3aBUCUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-IeHI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHUCJIO

AJIEKTPOHOB U paclpeAeseHUe UX O AIEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIIPpCACIIATE BHO XHMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeriecTBo 1 XUMHYECKast peaKknus»

11

PacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHUH: pacTBOP,
AEKTPOJIUTHI, HEIJIEKTPOIUTHI, dIEKTPOIUTHUECKAs TUCCOLMALINS,
peakIMy HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTEND,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKaAa CBA3b (KOBaJ'IeHTHa}I, HOHHAasd,




1.2

MeTaJlJIn4yecKasi), KpUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMHA KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PaCKpbIBATh CYIIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

MOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OajaHca ITUX PeaKLUii
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKIuu

Ilo temam: «Hemeramibl U UX coeAMHEHUs» U «MeTamubl U HX
COETMHEHUS»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W cHenuduyecKue
XMMHMYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEILECTB, IOATBEPKIAL
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3

2.4

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUHSIMHU MO BBIITOJTHEHUIO
abOPaTOPHBIX XUMUYECKHX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YTIIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACIO3HABATh OIBITHBIM MYTEM XJIOPHU-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIMEC B BOOAHBIX PACTBOpPAX HCOPIraHNUYCCKUX BCIICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSTHM: HI[K

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

MPUMEHITh OCHOBHBIC OIEpPAIlUU MBICIUTEIIPHON JIEATEITBHOCTH —
aHaJlM3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHHE TPUYUHHO-CIACACTBEHHBIX CBS3CH — JIUI HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJIbI TTO3HAHUS — HAOIIOJCHHWE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kox

IIpoBepsieMblii 3JIeMEeHT COIepPKAHUS

1

HepBOHa‘IaJ'ILHLIe XUMHNYCCKUC ITOHATHUA

11

1.2

Hpe,HMCT XUMHUH. Pollb XMMUHM B JKM3HM 4YEJIOBEKA. XMMHS B CUCTEME HayK.
Tena u BemecTBa. dusnyeckue CBOMCTBA BCIICCTB. ArperaTHoe COCTOsIHHUC

BCIICCTB

ITousTue o METOJaXx IIO3HAaHUA B XUMHH. Yucteie BE€IICCTBA U CMCCH. Cnoco0n1

pasaciIiCHus cMmeceit

1.3

1.4

ATOMBI U MOJICKYIJIBI. Xumuaeckrue »iaeMeHTBl. CHMBOJIBI XMMHYSCKHX

a51eMeHTOB. [IpocThie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumunueckas popMyiia. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHOocuTenbHAs MOJIEKyJIApHas Macca. MaccoBas A0JI1  XHMHYECKOTO

9JICMCHTAa B COCAMHCHHUU

1.5

KonnuectBo BemectBa. Monb. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl U YHMCIa CTPYKTYpHBIX €AMHHUII BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHUYECKHUX COCINHECHUM

1.6

@u3znuecKrue U XMMHUYECKHE SIBICHUSA. XMMHUUYECKAsl peakus U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  Macchl  BeIIeCTB.  XHMMHMUYECKHE  ypaBHEHUS.
Knaccupukanus  XuMHYecKuX  peakuumid  (COeAMHEHHUS,  Pa3JIoKEHHs,

3aMelieHus, 0OMeHa)

1.7

XUMHYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOH MOCYyAOW, C
MpaBUIaMu paboTHI B TabopaTopuu U nmpuéMamu oOpareHus ¢ 1abopaTopHbIM

060py,E[OBaHI/ICM, HU3Y4YCHUC W OIIHMCaHUC (I)I/ISI/I‘-IGCKI/IX CBOICTB o6pa3u013




2.1

2.2

2.3

HEOPraHWYECKHX BEIIECTB, HaOmofeHue (u3nyeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKE, KHTICHUE W KOHICHCAIIHS BOJIbI) U
XUMHUYECKHX (TOpeHHe CBEYM, [POKAIMBAHME MEIHON  IPOBOJIOKH,
B3aUMOJICKCTBHE Meja C KHCIOTOM) SIBJICHHMM, HAOJIOJCHHE M OIHCAHHC
MNPU3HAKOB TMPOTEKaHMA XHMMHUYECKUX peakluil (pasnokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOH KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOCHCTBHE Kee3a C paCTBOPOM
conu Meau(ll), u3yuenue cnoco6oB pa3eneHus cMecel (C TOMOIIbI0 MAaTHHTA,
¢bunbTpoBaHMe, BhIIApUBAHUE, NUCTUILIALNSA, XpoMaTorpadus), MpoBeaeHue
OUMCTKH TIOBApPEHHOW coiM, HaAOIIOJEHUE ¥ OINHUCaHUE Pe3yJIbTaTOB
MIPOBEJICHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3/IaHHe

MoJieJIel MOJIEeKYJI (ILIapOCTEPIKHEBBIX)
Baxneliue npecraBuTeNM HEOPraHMYEeCKUX BEIECTB

Bo3nyx — cmech raso. CocraB Bo3ayxa. Kucinopox — asemMeHT M mpocrtoe
BemecTBo. HaxoxeHune kuciopona B mpupoje, Gu3HYeckue 1 XUMHYECKHEe
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucinopoaa. CrocoOs
HOJyYeHHs KHCJIOpOoJa B JIAOOpAaTOPUM M HPOMBIIUICHHOCTH. KpyroBopor

Kucnopoza B npupoze. O30H — aoTponHas MoaupUKaLus KUCI0poaa

TernoBoil 3(h(eKkT XUMUYECKOW peaknuu, TEPMOXMMUYECKHE YpaBHEHUS,
9K30- M PHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE
BO3/yXa, yCHJIEHHE TaPHUKOBOrO 3 (deKTa, pa3pylIeHHe 030HOBOTO CIIOS

Bonopon — sneMent u npocroe BeniectBo. HaxoxaeHue Bogoponaa B NpUPOE,
¢u3nueckre M XUMHYECKHE CBOMCTBA, NMPHUMEHEHHE, CIIOCOObI MOIY4EHHS.

Kucmote! u comu

2.4

MosnsipHblif 00bEM Ta30B. Pacy€Thbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

dusnyeckue CcBoWcTBa BOAbL. Boma kak pacrBoputens. PacTBopsl.
HacellenHble 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTD BEHIECTB B BOJIE.
MaccoBass o BellecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpOB B MPUPOJIE U B KU3HHU YesnoBeka. KpyroBopoT
BOJABl B TMpUPOJE. 3arpsi3HEHHE MPUPOAHBIX BOJA. OXpaHa U OYHUCTKA
MIPUPOTHBIX BOJT

Knaccudukanust neoprannyeckux coeaunenuid. Oxcuasl. Knaccudukamms
OKCHJIOB: colieoOpa3yroomue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIe) U
HecosieoOpazyronue. Homenkiarypa okcujoB. OU3MYECKHE U XUMHUYECKUE

CBOICTBA OKCHJIOB. HOJ'IyLIeHI/IC OKCHUJO0B




2.7

OcHoBanus. Knaccudukanus ocHoBaHWH: IIETOYM W HEPACTBOPHMBIC
ocHoBaHus1. HomeHknarypa ocHoBaHuN. PU3NYECKHE U XUMUUYECKHUE CBOMCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudukamust xkuciaor. HomeHnkmarypa kuciaor. Ousznueckue u
XMMHUYECKHE CBOMCTBA KHUCIOT. Psan aktuBHOocTH MetamioB H.H. bekerosa.

[Tonydyenue Kkuciaor

2.9

2.10

2.11

3.1

Conu. Homenkiarypa cosieil. @u3nueckue U XUMHUYECKHE CBOMCTBA COJICH.

ITomy4yenue conen
I'eneTnyeckas cBs3b MEXAY KjacCaMHU HEOPraHUYECKUX COCTUHEHUM

XVUMUYECKUH JKCIIEPUMEHT: KAUECTBEHHOE OIPENEICHUE COJEp’KaHus
KHCTIOpOJIa B BO3JlyXe, MOJlyueHue, cobupaHue, pacro3HaBaHUE U H3yYCHUE
CBOWCTB KHCIIOPO/1a, HAOJIIOICHHE B3aUMOICHCTBHS BEIIECTB C KHCIOPOIAOM H
YCIIOBUSI BOSHUKHOBEHHSI U IIPEKpaIlleHusl TOpeHus (Iokapa), O3HAKOMIICHUE C
oOpa3liaMyd OKCHJIOB M OIHMCAaHHE HUX CBOWCTB, IOJY4YeHHE, COOUpaHHUE,
pacrno3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJIOpOJa (FOpEHHUE), B3aUMOJAEHCTBHE
BOJIOpOAA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUICOMATEPHAJIOB), HAOIIOJeHNE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTE  pacTBOpPEHMsI BEUIECTB C  Pa3TU4YHON
pPacTBOPUMOCTBIO, MPUTOTOBIECHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
JI0JIEM PacTBOPEHHOI'O BEUIECTBA, B3aWMOJCHCTBHE BOABl C MeETaUIaMHU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPHAIIOB),
OINpPECIIEHUE PACTBOPOB KUCIOT M IIENOYEH C TIOMOIIBI HMHIMKATOPOB,
UCCIIEIOBaHNE OO0pPa3I[0B HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIacCoB,
HaOJroleHne W3MEHEHHsT OKPACKM HMHIUKAaTOpPOB B pacTBOpax KHUCIOT U
nienouel, u3yuenue B3aumozeiicteust okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCJIOT € METaJUIaMM, DPEAKUUN HEUTpaln3alMH, IOJy4YeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeETajjla JpyruM H3
pacTBopa COJIH, PELICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 o TeMe «BaxHeimune
KJIACChl HEOPTAHUYECKUX COEAMHEHUI

ITepnonnueckuil 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHre aToMoB. XUMU4eckas CBsi3b. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIINU

[lepBble MONBITKM KIacCUPUKAIUU XUMHUYECKUX 3yieMeHTOB. [loHstue o

rpynmnax CXOIHBIX 3JICMCHTOB (IJ_ICJ'IO‘-IHBIC N MCJIOYHO3EMCEIBHBIC METAJLJIBI,




3.2

3.3

rajioreHbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3zyloT amQoTepHbIE

OKCHU bl U THAPOKCHUABI

Ilepnonnueckuil 3akoH. Ilepmonnueckas cUCTEMa XUMHUYECKHMX 3JIEMEHTOB
HA.N. MenneneeBa. KoporkomepuogHas # JJIWHHONEPHOIHAS (OPMBI
Ilepuonnueckoir cucreMbl xumudeckux dnementoB .M. Menneneesa.
ITlepuonsl u rpymnmnbel. OU3NYECKU CMBICT NOPSAJKOBOTO HOMEpPA, HOMEPOB

nepruoaa U Irpymiibl 3JICMCHTA

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTonsl. Dnexktponsl. CTpoeHune
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepnonnueckoi cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHYECKOIO

3JIEMEHTa Mo ero nosoxxenuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTU W3MEHEHHsI pajJuyca aTOMOB XHMHYECKUX HJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB IO TPYINIaM W IEPUOJAM.
3nauenue [lepuognyeckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTHs HaykKd W npaktuku. .M. MennaeneeB — y4y€Hblid U

rpaxxiaHuH

3.5

Xumuueckass cBs3b. KoBajieHTHas (MosisipHasi M HENOJsIpHAsl) CBS3b.

BJ'ICKTpOOTpI/II_IaTeJ'IBHOCTL XMMHUYECKHX 3JIEMEHTOB. MlOHHAs CBS3b

3.6

3.7

9 KJIACC

Kon

Crenenb okuciieHus. OKHCIIMTEIFHOBOCCTAHOBUTEIIbHEIC pC€aKuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHU. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUN OSKCIIEPUMEHT: H3Y4Y€HHE OO0pa3loB BEIIECTB METAIIOB U
HEMETAaJUIOB, B3aUMOJEHCTBUE TMIPOKCUIA LUHKA C PAacTBOpaMU KHUCIOT U
LIEJI0YEH, IPOBEIECHHE OIBITOB, WILTIOCTPUPYIOIIMX PUMEPBI OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIX peaKI_lI/Iﬁ (ropeHHe, pCaKknuun pa3jioxKCHUA, COCI[I/IHeHI/IH)

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpCHI/Ie

11

Ilepuoanueckuii 3akoH. Ilepuogmueckas cUCTEMa XUMUYECKUX JJIEMEHTOB
H.N. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKUX JJIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KaJIbLUS U HUX
COEIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTCMC U CTPOCHUECM UX aTOMOB




1.2

1.3

14

CTpoeHue BeIIEeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAILUIMYECKOMN
peméTKM W BUJAa XUMHUYECKOH cBsa3u. Kiaccudukamus ¥ HOMEHKIATypa
HEOPraHWYECKUX BEIHIECTB (MEXIyHApoAHas U TpUBUAIbHAs). XHUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KjacCaM HEOPraHUYECKUX

COCHHHGHHﬁ, IFCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccugukarus XuMUYeCKUX PeakUuil M0 pa3InyHbIM MPU3HAKAM (110 YUCITY
U COCTaBy YUYacCTBYIOIIMX B pEaklMW BEIIECTB, MO TerioBoMy 3(ddexTy, no
MU3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH,
0 y4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pEaKIuH,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsTue o CKOPOCTH XUMHUYCCKOM pcakuuun

[TonsiTne 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
FOMOICHHBIX M TIETEePOreHHBbIX peakuusax. IlonsaTtue o XuMHUYECKOM
paBHOBecHH. DakTOpbI, BIMAIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKIUuu U

IMOJIOKCHUEC XUMHUYCCKOI'O paBHOBCCHUA

1.5

1.6

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE YypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

Teopust ANEKTPOTUTUYECKON TUCCOUALUMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHnoHb. MeXaHU3M JAMCCOLMAIIMH BEIIECTB C PA3TUYHBIMU BHIAMHU
XUMHUecKol cBs3u. CreneHs guccoruanii. CUiabHbIE U cadble QIEKTPOIUTHL.
Peakiiun monHoro oomeHa. Y cnoBusi IpOTEKaHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUW U COJEH B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOIHaIu. KauectBeHHEIC PCaKIIMU Ha NOHBI. Ilonsatue o THUapOJIN3C colen

1.7

XUMHUYECKUH SKCHEPUMEHT: O3HAKOMIJIEHHE C MOJEISIMHM KPHCTAIIIMYECKUX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaylsioB (rpadura u
ajyiMasa), CJIOXKHBIX BEUIECTB (XJIOpHA HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKON peakluu OT BO3JIEHCTBUS pa3IUYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEIECTB, Mpoliecca
JVCCOLMANY  KUCIIOT, IIeNoYel M comell (BO3MOXKHO HCIOJIBb30BaHNE
BUJICOMATEPHAJIOB); TPOBEJICHUE OMNBITOB, HUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHE OcajKa, BbIIEJICHHE rasa,

06pa3OBaHI/IC BOI[LI); OIIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPBI OKHUCIHUTCIBHO-




BOCCTAHOBUTENIBHBIX peakluil (TOpeHHe, peakiuu pa3iokKeHHsl, COeTUHEHN);
pacro3HaBaHUE HEOPraHWYECKUX BEUIECTB C IOMOIIbIO KaueCTBEHHBIX

pCaKHI/Iﬁ Ha MOHBI; pEIICHUE OKCIICPUMEHTAJIBHBIX 3a1a4

Hewmeramis! 1 ux COCAUHECHUA

2.1

OO6mass xapakrepucTuka rajmoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble CTermeHu okucieHus. CrtpoeHue U (U3HYECKHUE CBOWMCTBA
MPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUUYECKHE CBOMCTBA HAa MpPUMEpPE XJIopa
(B3auMoJielicTBUE C METaJllaMU, HEMETAJUIAMH, LIEI0YaMU). XIJIOPOBOJOPOI.
ConsiHast KMCIOTa, XUMHYECKHE CBOWCTBA, IMIOJIy4YE€HHUE, MPUMEHEHHE.
JelicTBue XJiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4YesjoBeKa. Baxueniune

XJIOpUAbI MU NX HAXOXICHUC B IIPUPOJLC

2.2

2.3

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOECHUSA
aTOMOB, XapaKTepHBIC cTereHn okuciaeHus. CTpoeHue u pu3uveckre CBOMCTBa
NPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIC MOIM(HKAINN
KHCJIOpPOJIa M cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTPOCHHE,
dbusznueckue u XxuMuueckue cBoicTBa. OKCHABI CEpbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHast KUCIIOTa, (PU3MUECKUE W XHMHYSCKHUE CBOWCTBA
(oOmue Kak mpejcTaBUTeNs Kilacca KUCIIOT U cnenuduueckie). XuMHUUECKUe
peaKmuu, Jexalue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOyYeHHsI CEPHOM
kucnothl. [Ipumenenue. Conu cepHOM KUCIOTHI, KAYECTBEHHAs] peaklus Ha
cynshar-uoH. HaxoxaeHue cepsl U €€ COSTMHCHUN B MPUPOJIE. XUMUIECKOE
3arpsi3HEHNE OKPY’KAIOIIEH Cpeibl COSTMHEHUSMU CEPhI (KUCIOTHBIC TOMXKIM,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHUS

OObmas xapakTepucTuka 31eMeHToB VA-rpymnmbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCICHHUA. A30T, PpPACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMuieckue cBoiictsa. Kpyrosopot asora B mpupoze.
AMMuak, ero ¢u3MuecKue U XHMUYECKHE CBOWCTBA, MOJY4YEHHE U
npuMeHeHne. Conav aMMOHUS, UX (PU3MYeCKHMe UM XUMHUYECKHE CBOICTBa,
npuMeHeHne. KayecTBeHHas peakius Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
nojy4eHue, pusnueckue 1 XUMUYecKre CBOMCTBa (00IIMe KaK MpeCcTaBUTENs
KJlacca KHCIOT W crneuuduueckue). lcmnonb3oBaHue HUTPATOB M coJie
aMMOHHSI B KaueCTBe MHUHEpPAIbHBIX yNOOpeHUil. XUMHUECKOe 3arps3HeHue
OKPY’KaIOIIEeH Cpeabl COCTMHCHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHUE

BO3/1yXa, MOYBBI U BOJOEMOB)




2.4

2.5

2.6

docdop, amnorponHsie Moaudukanuu Gochopa, GU3NIECKUEC 1 XUMUUECKHE
ceoiictBa. Oxcun dochopa(V) u dochopHas kucimora, GU3NYECKUE U
XUMHYECKHE CBOWCTBa, moiydeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe

MUHEpAIbHBIX YA00pEHHA

OO6mas xapakrepucTtuka 31eMeHTOB |VA-rpynmnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEeHU OKHUCICHUA. YTIEpoAd, aUIOTPOIHbIE
MOIU(UKAIINH, PACIPOCTPAHEHHUE B TpUpOAE, (U3NYECKHE U XUMHUYECKUE
cBoricTBa. Ancopouus. KpyroBopor yriepoaa B mpupojae. OKCHIBI yrieposa,
X (U3NYECKUe M XMMUYECKHE CBOMCTBA, JCHCTBHE Ha XKUBBIC OPraHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYEeCKue MPo0IeMbl, CBSI3aHHbIE C OKCUIOM
yraepoaa(lV); rumore3a 11006ambHOTO TOTEIUICHHUS KIMMATa;, MapHUKOBBIMA
sbdekr. YrombpHas KucIOoTa W e€ conu, uX (U3MUeckue W XUMHYECKUE
CBOIICTBa, Mony4yeHue U npruMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Mcrnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

[lepBoHavasnbHbIe TOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriepoja (MeTaH, 3TaH, STWJCH, aleTWIEH, 3TaHOJ, IJHUIEPUH, YKCyCHas
kuciora). Ux cocraB u xumuueckoe crpoeHue. Ilonsrue o Ouosornuecku
Ba)XHBIX BEIECTBAX: XHpax, OesKax, yriieBoJax — U HUX POJIM B KU3HU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHM4eCKHX

COeIMHEHUI

2.7

2.8

Kpemuuii, ero ¢usnueckue ¥ XUMHUYECKHE CBOWCTBA, IMOJIyYCHUE U
npumenenue. CoeMHEHUsT KpeMHUsl B npupoae. O0mue mpeacraBieHust 00
okcuze kpemHus(1V) u kpemaueBoit kucnote. CUIHKATHI, UX HCIIONIb30BAHHE
B OBITYy, MEIWIMHE, TPOMBINIUICHHOCTH. BakHEHIHe CTpoUTeIhbHBIC
MaTepuasbl: KepamMHuKa, CTEKIJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiembl
0€30MMacHOr0 HCMOJIb30BAHMUS CTPOUTEIBHBIX MAaTEpUANOB B IMOBCEIHEBHOMN

KU3HU

XVUMUYECKUHN 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPTaHWYECKUX BEILECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEICHNE KaUECTBEHHBIX pEaKLUi Ha XJIOpHU-
MOHBl M HAOJIOZEHHE MPHU3HAKOB MX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUeckre 1 XMMUYECKUE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00pa3laMy XJIOPUIOB
(raJloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEAMHEHUSIMU

(BO3MOXHO HCTIOJB30BAaHUE BHUICOMATEPHUATIOB); HAOIIOJEHUE TIpoIlecca




0o0yrnMBaHMs caxapa MmoJ ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
U3Y4YEHHE XMMHUYECKHUX CBOMCTB pa30aBIe€HHON CEpHON KHUCIIOTHI, IPOBEACHUE
KaueCTBEHHOW peakuuu Ha cylnbdar-uoH W HaOIIOAeHHE NpuU3HaKa e&
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa u ux
coeMHEHUN (BO3MOXHO MCIOJIb30BAaHUE BHIEOMATEPHANIOB), 0Opa3zlaMu
a30THBIX U (HOCPOPHBIX YAOOPEHHUI; MOTydeHUE, COOUpaHue, paclo3HaBaHUE
Y U3y4EHUE CBOWCTB aMMHAKa; MPOBEIACHUE KAUECTBEHHBIX PEAKLM Ha MOH
amMmMoHUS W ¢ochar-MOH W U3IyYCHHE MPHU3HAKOB HX MPOTCKAHMUS,
B3aMMOJICIICTBIE KOHIIEHTPUPOBAHHOMN a30THOM KHCIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAJIOB); M3YYEHHE MOJIEIEM KpUCTANIMYECKUX
peméTok anMasa, rpadura, ¢yepeHa; O3HAKOMIIGHHE C IPOLECCOM
azcopOLUy pacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTUBOTa3a; MOJTy4YeHHUe, COOMpaHue, paclo3HaBaHUE M HU3y4YCHHE CBONCTB
YIJIEKUCIOro Tas3a; MPOBEACHHE KayeCTBEHHBIX peakluuid Ha KapOoHaT- M
CUJIMKAT-UOHBl UM M3YYEHHUE IMPU3HAKOB MX IPOTEKaHUsS; O3HAKOMIICHUE C
IPOAYKIMENH CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHHE SKCIIEPUMEHTAIBHBIX

3aJa4 110 TCMEC «BaykHelIe HeMeTaluIbl U UX COCAUHCHMU A

MeTanibl 1 UX COSAMHEHUS

3.1

OO0wrast XapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB — METaVIOB HA OCHOBaHWUU
ux nosioxkeHus B llepuogmyeckod cucreMe xumuyeckux snemeHToB [I..
Menneneesa u crpoeHust atoMoB. CTpoeHHe MeTaJIoB. MeTamndeckast CBsI3b
U MeTaJUIMYecKas KpUCTalsIMdyecKas pemeérka. ONeKTPOXUMHUYECKUN psil

HaHpH)KeHI/Iﬁ MCTAJlJIOB

3.2

dusnueckue 1 XUMUYECKHEe CBOMCTBAa MeTayuloB. O0IKe crocoObl MOTydeHus
MeTaisoB. [ToHsTHE O KOPPO3UN METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT
koppo3uu. CruiaBsl (CTaib, YyTryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy " IPpOMBIIJIICHHOCTHU

3.3

[Ilenouynsle MeTaybl: nosokeHue B [lepruoaudeckoil cucTeMe XMMHUYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXO0XKJICHHE B IIPUPOJIE.
dusnueckue U XMMUYECKHUE CBOMCTBA (Ha MpuUMepe HaTpus U Kanus). OKCHabl
U TUAPOKCHUABI HATpUAg WU KaJlvs. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUI

3.4

[Ilenouyno3eMenbHBIE METadabl MarHMM M KalblMi: IIOJIOXKEHHE B
[Tepuoanueckoit cucrteMe xumuueckux dsnemeHToB .M. Menneneesa;

CTPOCHUC UX aTOMOB; HAXOXJICHUC B IPUPOJC. du3znyecKkue U XUMHUYECKHE




3.5

CBOMCTBa MarHusi W Kajublus. BakHelmne coenuHEeHHs Kalblus (OKCHI,

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

AnromuHui: nonokenue B [lepronndeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
J .M. Menneneena; CTpOo€HHUE aTOMa; HAXOXKJEHUE B mpupojae. Pusznyueckue u
XMMUYECKAE CBOWCTBA amiOMHHUSA. AMQOTepHBIE CBOHCTBA OKCHIA W

ITHAPOKCHU A aJIOMUHUSA

3.6

3.7

Keneszo: nonoxenue B [lepnoanueckoi cucteMe xumuueckux sinementon J1.1.
MenpeneeBa; CTpOeHHE aToMa; HaxoxaAeHue B mpupone. Dusmdeckue u
XHMHUYECKHE CBOMCTBA jkene3a. OKCuipl, TUApoKcHabl U conu xene3a(ll) u

skene3a(lll), ux cocras, cBOMCTBA U MOTyYeHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMH METAJIIOB U CILIABOB,
uX (PU3HYECKHMMH CBOWCTBAMH; M3YYCHUE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXKHO HCII0JIb30BaHNE BHJIEOMATEPHAIIOB), 0coOeHHOCTEH
B3aUMOJICHCTBHS OKCHJAa KaJbllUd M HATPUsl C BOAOH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB); MCCIICOBAHUE CBOMCTB KECTKOW BOJIBI;
mporiecca TOPEHHUsl Kele3a B KHCIOpPOoAe (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTECKAHMSI KAYECTBEHHBIX PEAKITI HA HOHBI
(Marams, Kameius, amomuHus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HAOJI0/ICHUE W OTIMCAHKE TIPOIIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMH HATPHSI,
Kajquss W Kaublusd  (BO3MOXHO  KCIIOJIb30BAaHHE  BUICOMATEPHAJIOB);
UCCIIeIOBAaHNE aM(POTEPHBIX CBONCTB TMIPOKCHUIA AFOMUHUS M THIPOKCH]IA
[IMHKA; pElIeHNEe SKCIIEPUMEHTANBHBIX 337a4 10 TeMe «BakHelIne MeTaibl

1 UX COCAUHCHUS

XUMHS 1 OKpY:KaroIlas cpenia

4.1

4.2

Hosrie MaTcepHraJibl 1 TCXHOJIOTUH. BemectBa u MaTCpHraJibl B IMOBCETHEBHOMN
JKHU3HH YeJIOBEKa. XUMHS U 300pPOBLE. bezomacHoe ncmoap30BaHNEe BEMISCTB U
XHUMHUYCCKUX peaKI_II/Iﬁ B 6LITy. HepBa;I IoOMOIIb IMPU XUMHUYCCKHUX OKOTaX U

OTpaBJIEHUSIX

OCHOBBI ~ JKOJOTMYECKOH  TIpPaMOTHOCTU.  XHUMHYECKOE  3arps3HEHHE
okpyxatomiet cpenpl [TIK. Ponb XumMuu B perieHuH 3K0JI0THYECKUX MPOOIIeM.
[TpuposnHble MCTOYHHUKHU YTIEBOJOPOJIOB (yrojib, MPUPOAHBIN Ta3, HE(PTH),

MMPOAYKTHI UX nepepa60TKI/I, HX poJib B 6LITy W NPOMBIIIINICHHOCTHU

4.3

XHUMHUYECKUM OKCIICPUMCHT: U3YUCHUC O6p8.3]_[0B MaTepuajioB (CTCKJIO, CIIJIaBBbI

METaJIJIOB, MOJINMEPHBIE MaTepUaIIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAEMOCTH SBIICHHI npupoabl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOM HAayKHU KaK obractu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATBHON NESTEIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPECMCHHBIMH TCXHOJIOTMAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XHUMUYECKON HayKH, 4TO MO3BOJUT OOYYarOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO MpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXKHEHIINE XWUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJHAsl CMECh, OTHOCUTEIbHBIE aTOMHAsi U MOJEKYIApHas
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHHUE, COJb (CPeAHssl), XUMHUYECKast
peaKuMs, peakUuu COECOUHEHHUS, PEAKIMM DPA3JIOKEHMS, peaKluu
3aMellleHus, peakuu oOMeHa, TeroBol 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUH, MacCCoBasA 104 HW  INPOUCHTHAasd




2.2

2.3

KOHIIEHTpALIMS BELIECTBA B PaCTBOPE, SIIPO aTOMA, DJIEKTPOHHBIHN CII0I
aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCThb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, TOJISpHAs
W HEMoJsipHas KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, pEeakUMd HMOHHOrO OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKLUU,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, Karanuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocnoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBHIBHO HCIIONB30BaTh M3yYCHHbIC BEIIECTBA U
Marepuassl (B TOM YMCIIE MUHEpAJbHBIE YHOOpEHUs, METaUlbl M
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIII€BOAOPOAOB (YIJis, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETHCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YelOBeKa;  yMEHUe
MIPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUX

y4eOHBIX IPEIMETOB

HaJIMYue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OLIEHMBAaTh HMH(OPMALMIO O BELIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHUYCCKOM  IIPUMCHCHHUUN u YMCHUC

HCII0Jb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTS COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIIECTB,

4 YpaBHEHUH XUMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB
5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAesieHUEM JJIEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToMa, 2JIeKTPOOTPHUIATETbHOCTD),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucreme (B MaiblX MepUoAax M TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne knaccuumpoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMUYECKUX IJIEMEHTOB, 3apsi
' MOHa
8.9 BUJ] XUMHUYECKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep CPeJIbl B BOJIHBIX PaCTBOPAX BEHIECTB (KUCIOT, OCHOBAHU )
8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh
9 YMeHue xapakTepru30BaTh (GU3NIECKHE U XUMUYECKUE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,
9.1 KpeMHu#l, azor, ¢docdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (Boja,
9 aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI M THAPOKCHJIBI

MetaiioB |-l1A rpynmn, amomunus, meau (1), nunka, xenesa (I u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pochopa (111




u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THasl,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEaKIuii,
B TOM YHCIIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ta30B
114 [0 YPaBHEHUSM XHMHYCCKUX PEAKIUH W HAXOJHUTh KOJIUYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHH; yMeHue chOpMyIHpoBaTh MpodieMy H
MIPETIOKUTE MYTH €€ PEIICHUS
199 6e3omacHO pabOThl ¢ XUMUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MoCyA0oH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUiIaMu 0e30macHoTo oOpareHus c BEII[ECTBAMH,
UCTIONIb3YEMBIMU B MMOBCEAHEBHOW JKU3HU, IPABIIIAMU MTOBEACHUS B
123 [EJSIX COSPECSHHS 370POBhSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3ACHCTBHUS HA JXKUBBIC OpTraHNU3MBbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3ACHUCTBUS




13

131

13.2

13.3

Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (1)I/I3I/ILICCKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIUE PU3HAKY MPOTEKAHUS XUMHUECKUX PEaKLnit
u3ydeHHe croco0OB pa3feneHHs cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOWCTB; MOIYYEHHUE YIIIEKUCIIOrO Tra3a u

HU3YUCHUC CTO CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOMCTB

13.4

135

MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJien
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) sl ONpeaeNeHsl XapakTepa Cpelbl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBAaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMU  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPAcTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeTajla JPYTMM M3 pacTBOpa COJH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTPOHI/ITI/I‘ICCK3$I
JAUCCOLIM AL, «BaxHelmye HeMeTauibl U HX COCOAUHCHUSAN,

«Baxaeime MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs peakLuil HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

VYmMmenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JIOKa3aTebCTB, TPAUKOB M TAOIUI] M BBIABIATH SMIIUPUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0aeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecH. CriocoObI pasiesieHus: cMecei

1.2

13

ATOMBEI U MOJICKYJIBI. Xumuaeckrue 31eMeHThl. CHMBOJIBI  XMMHYECKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.

CreneHb OKHCICHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNLHAss aTOMHAas Macca.
OrtHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 70151 XUMHAYECKOTO 3JICMECHTa

B COCIUMHCHHNU

1.5

1.6

KomnuecTBo BemectBa. Mok, MossipHas Macca. MoJsipHbI 00bEM Ta30B.
B3anMocBs3b KOIMYECTBA, MAaCChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
®u3nyecKue U XMMHYECKHUE SBJICHH. XMMHUYECKas peakluus U €€ IPU3HAKHU.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XUMUYECKHE YPaBHEHUS
[Iepnonnueckuit 3axkoH u Ilepronnueckas cuctemMa XMMHUYECKUX DJIEMEHTOB

J.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuognueckuii 3akoH. Ilepmonnueckas cucreMa XMMHYECKHX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICT MOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIIBI DJICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snaep. M3oTonsl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX O000JI0YEK aToMOB TepBhIX 20 XHMHYECKUX DJIEMEHTOB

[Tepuonnueckoint cucremsl [.1. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kajius, Kalblus (paguyca aTOMOB, JJIEKTPOOTPUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COCIUHEHHHA B
COOTBETCTBHHU C TOJOXKEHHEM »3JIeMEHTOB B Ilepuogndeckoil cucreme

CTPOCHUCM HUX AaTOMOB

3.1

CtpoeHue BemecTa

Xumudeckasi CBsizb. KoBasieHTHass (TOJisApHAsE ¥ HETOJSIPHAs)  CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMMHUYECKUX  3JeMeHTOB. VIOHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunbel kpucTammuueckux pemeérok (aToMHas, HOHHAs, MeTasIn4yecKkas),
3aBUCUMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAUIMYECKOW PELIETKH U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimne MMpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCIMHCHUS. Mertamisl ¥ UX COCIUHCHUA

Knaccudukanus 1 HOMEHKIAaTypa HEOPraHMYECKHX COCTUHEHUH: OKCHIO0B
(conmeobpasyrommue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHsbIc) u
HecoseoOpa3yronye; OCHOBaHMN (LIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpOJICONIEpkKAUe U OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

@u3nyeckue M XHUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOIOPOJIa, XJI0pa, KUCIOpOo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusnyeckue U XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlid, Marduia U KaJblHsA, aJJFOMUHUA, KCIIC34a. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PSAI HAIPSKEHUN METAJUIOB

dusnuecknue 1 XUMUYECKIE CBOMCTBA BOOOPOJHBIX COCIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOPOaa, CCPOBOAOPOAA, aMMHAKA

4.5

du3nUeCKUe U XUMHUYCCKUE CBOMCTBA OKCHI0B HemeTamwioB: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue

OKCHJ0OB HEMCTAJJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetawioB IA-IIIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyyeHre OKCHIOB METAIIJIOB

XUMUYECKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX MMIPOKCUIOB (Ha IpUMeEpe
THJIPOKCUOB aJIOMHHHUA, Kene3a, IMHKa). [losyuyeHuMe OCHOBaHUN U
aM(pOTEpHBIX THIPOKCH]IOB

OO0mue XMMUYECKHEe CBOMCTBA KHUCIOT: XJIOPOBOJAOPOIHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpHOMU, a30THOM, (HochHOpHO, KpeMHUEBON, YyrodbHOH. OcoObie
XUMHYECKHE CBOMCTBA KOHLEHTPUPOBAaHHOW CEPHOM W Aa30THOW KHCIIOT.
[Tonyuyenue kucior

OO6mme xuMHIECKre CBOMCTBa cpenHux coiier. [lomyduenue coneit
[Tonyuenue, cobupaHue, pacrio3HaBaHWE BOAOPOJA, KHUCIOPOAa, aMMHaKa,

YIJICKUCIIOro ra3a B J'Ia60paTOpI/II/I
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HonyquI/Ie aMMMakKa, CCpHOﬁ U a30THOM KHCJIOT B MMPOMBIINIJICHHOCTH. O6I_I_II/IC

CIIOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudeckue p€aknuun

5.1

Krnaccudukanus XUMHYECKUX peakuii 0 pa3IMYHBIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQeKTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKHX YJIEMEHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ ¢dekT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIUTENTbHOBOCCTAHOBUTENbHBIE peakiii. OKUCIUTENIN U BOCCTAHOBUTEIH.
[Ipomecchl  OKUCIEHMS M BOCCTAaHOBJICHHS.  DJIGKTPOHHBIM  OanaHc
OKHCIUTEILHOBOCCTAHOBUTEIILHON PEAKIIUU

Teopust 37eKTPOIUTHYECKON auccoanui. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI
1 HedeKTPoJuThl. CUIbHBIC U c1abble AMEKTPOIuThl. CTeNeHb TUCCOIAIuN
Peakiiuu nonHoro oomeHa. YciioBUsl IPOTEKaHUS PEAKIUid HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPAaBHCHUS peaKHI/Iﬁ

Xumus 1 OKpYyKaromasa cpelia

6.1

BemectBa u Marepuansl B IOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
HCIIOJIb30BAaHNE BEIIECTB M XUMHUYECKHX pEaklUUi B J1abopaTopuu U OBITY.

HepBa;I IIOMOIIb IIPU XUMHUYCCKHX OKOIraX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyKaroleil cpeapl (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOoTBPAIICHUS
[IpenenpHas momyctumasi kouuneHTpauus BemecTB (IIJIK). Porp xumum B
pelIeHUN JKOJOTUYECKUX TMpolieM. YcuieHue TapHUKOBOTO dddekra,

PaspymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, ¢ocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUIN B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM Xo3zsiicTBe. [IpuMeneHue
METAIJIOB U CIUIaBOB (CTaJlb, YYT'YH, IIOpAJIOMUHHI, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH MX coequHeHui. [ToHaTHe 0 Koppo3uu MeTaioB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOPPO3UU

[IpupoaHble HMCTOYHUKH YTIEBOJOPONOB (Yrojib, MPUPOAHBIN ra3, He(Th),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COEIUHEHUSX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHCII0Ta).
[ToHsTHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OENIKaX, YTIeBOAaX — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢popMysaM XUMHYECKUX COCTUHEHUN
1.2 Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 110 XUMHUYECKUM YPaBHCHHAM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 8 kiaace O.C. I'abpuensin usgareabcrso «IIpocsemenue» 2024 r
Xumus 9 kiaace O.C. I'abpuensin uznareabcTBo «IIpocBemenue» 2024 r
METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA

Xumus 8 kiaace O.C. I'abpuensin uznareabcTBo «IIpocBemenue» 2024 r
Xumus 9 kiaace O.C. I'abpuensin usgareabcrso «lIpocBemenue» 2024 r
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://m.edsoo.ru/00ad9ch?2
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