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INOSICHUTEJIbHAS 3AITNCKA

[IporpamMmMa 10 XMMMM Ha YpPOBHE OCHOBHOTO 0OIIero o6pa3oBaHMS
COCTaBJIeHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHMSI OCHOBHOM
0b6pa3oBaTeIbHO ITPOrpaMMbl OCHOBHOT'O 00I1Iero o6pa3oBaHmsl, IpeICTaBIEHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe denepaJbHOM pabouelrt IpOrpamMmbl
BOCIIMTaHMS ¥ C YUYETOM KOHIIEIILINM MPernoJaBaHus yueOGHOro mpeaMeTa « XUMUs»
B 00pa3oBaTe/IbHbIX Opranmsaiusgx Poccuiickon Memepariimm.

[Iporpamma 1Mo XuMMmM Ha€T IpeaCTaBJIeHMEe O IIeJIIX, OOIIel CTpaTeruu
00y4YeHMs1, BOCIMTAHMUSI M PasBUTUS OOYYAIOIIMXCS CpPEICTBAaMM YUYEOHOIO
npeaMera, yCTaHaBJIMBaEeT 06s13aTeIbHOE IIpeaMeTHOe copepkaHue,
MpenycMaTpuBaeT paclipelesieHe ero II0 KjaaccaM M CTPYKTYPUPOBaHME IIO
pasgesiaM M TeMaM IIpOrpaMMbl IO XMMMM, OIIpelesisieT KOJMUYEeCTBEHHbIe W
KayeCTBEHHbIE XapaKTePUCTUKU comepyKaHus, PEKOMEHIYEMYIO
IIOC/IEIOBATEIbHOCTh ~ M3YUYEHUSI XUMUU C YUYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€M, JIOTMKM yuyeOHOro IIpoliecca, BO3PACTHBIX
OCOOEHHOCTelM OOyYalolIMXCs, OIpeaeyaseT BO3MOMKHOCTKA IIpeaMeTra  OJIsl
peaym3ainuy TpPeOOBaHMII K pe3yJibTaTaM OCBOEHMSI OCHOBHOM OOpa3oBaTeIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIlero oOpa3oBaHMsl, a TakkKe TpebOBaHMM K
pe3yJibTaTaM OOyUYeHMsI XMMUM Ha YPOBHE LieJiell U3ydeHMsl IMpeIMeTa M OCHOBHBIX
BUIOB YUeOHO-IIO3HABATEJIbHOM [IEeSITEJIbHOCTM OOYYaloIIerocss IO OCBOEHMUIO
yueOHOTO COMepsKaHmsI.

3HaHMEe XUMMUM CJIYKUT OCHOBOM [Jis1 (OPMUPOBAHUSI MUPOBO33PEHMS
00yYaloIIerocs, ero mpeacTaBJeHuii O MaTepuaJbHOM €IVHCTBE MMUpPA, BaKHYIO
poJib UrpaloT (opMUpyeMble XMMMEN IMPeNCTaBJeHus O B3aMMOIIPEBpPAIeHMSIX
SHEPruM U 00 3BOJIIOLMM BEIIECTB B IPUPOME, O MYTIX PeIleHus IJI00aTbHbIX
Mpo6JIEM YCTOMUYMBOTO PAa3BUTHSI UEJIOBEUYECTBA — ChIPbEBOM, SHEPTeTHMUYEeCKO,
MIUILIEBOM ¥ SKOJIOTMYECKOM 6e30IMacCHOCTH, ITpobIeM 31paBOOXpaHEHMSI.

N3yueHne xummn:

CIIOCOOCTBYET  peajM3alMM  BO3MOXKHOCTEM  [JII  CAMOPAasBUTUSL U
dbopMMpoBaHMs KYJIbTYPbI JMYHOCTH, €€ 0011el U QYHKIMOHAIbHOM I'PaMOTHOCTH;

BHOCUT BKJag B (OpMMPOBaHME MBIIIJIEHUS M TBOPUYECKUX CIIOCOOHOCTEN
OOyyYaloIIMXCSl, HABBIKOB MX CAMOCTOSTEJIbHOM yUYeOHOM  [IeSITeJIbHOCTH,
9KCIIEPMMEHTAJbHbIX U MCCAeAOBAaTeIbCKUMX YMEHUM, HeoOXOOMMBIX KaK B
TTOBCEIHEBHOM 3KM3HU, TaK U B MPOQPECCUOHATBHOM IeSITeIbHOCTH;

3HAKOMUT CO CIelM(UKOi HAyYHOTO MBbIIUIEHNS, 3aK/JIaJbIBA€T OCHOBBI
1I€JIOCTHOTO B3IJISIIA Ha €AVHCTBO MPUPOMABI U UeJIOBEKa, SIBJISIETCSI OTBETCTBEHHbBIM
9TarioM B (GOPMMUPOBAHNUM €CTeCTBEHHO-HAYYHOM I'PAMOTHOCTM OOYUaIOIIMXC S,



crroco6cTByeT (POPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHMSI K €CTEeCTBEHHO-
HAYYHBIM 3HAHMSIM, K IIPUPOJIE, K YeJIOBEKY, BHOCUMT CBOM BKJIAJ B SKOJIOTMYECKOE
ob6pasoBaHMe 00YyYarOIIXCS.

IlaHHbIe HaIpaBjeHMs B OOyUYEHMM XMMMUM OOeCedymBaroTCs CIIen(uKoin
comepykaHMsl  yueOHOro  IIpeaMeTa, KOTOPbBI  SIBJIIETCSI  I1earormyecku
afarTUPOBaHHBIM OTpaykeHreM 0a30BOM HAYKM XMMUM Ha OIpelesIEHHOM JTarle eé
pa3sBUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTI'O OOIlIero o6pa3oBaHMsI OPMEHTUPOBAH Ha
OCBOeHMEe OOYYaIOIIMMUCS CUCTEMbI MEPBOHAYAIBHBIX ITOHSITUMA XUMMUM, OCHOB
HEOPraHMYEeCKOM XMMMM ¥ HEKOTOPBbIX OTAEJIbHbIX 3HAUMMBIX ITOHSITUMI
OpraHN4YeCcKOM XVMUNA.

CTpyKTypa comepskaHMs MPOrpaMMbl IO XUMMM CPOpPMMUpPOBAHA HA OCHOBE
CUCTEeMHOI'0 Ioaxona K eé usyueHuio. ConepskaHue CKIAIbIBA€TCS U3 CUCTEMbI
MTOHSITUI O XMMUYECKOM 3JIEMEHTE U BEIIeCTBE ¥ CUCTEMbI ITOHSITUIM O XUMUYECKOM
peakuyu. O6e 3T CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 110 IIPUHLIAITY
MOCJIeIOBATEILHOTO Pa3BUTHSI 3HAHMI HAa OCHOBE TEOPETUUECKUX ITpeICTaBJIEHNUN
pPa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOI'O YUeHMSI KaK OCHOBBI BCEI'O eCTeCTBO3HAHMS;

— Ilepuongnueckoro 3akoHa /I. I. MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XVMMUU;

— YYeHMUs O CTPOEHUM aTOMa ¥ XMMUYECKOM CBSI3M;

— TIpeICTaBJeHMII 00 2JIEKTPOJMUTUUECKON OUCCOLUMALNM BeIlecTB B
pacTBOpax.

Teopetnueckne 3HaHMS PacCMATPMBAIOTCS HAa OCHOBE SMIIMPUYECKU
MTOJTYYEHHBIX ¥ OCMbICJIEHHBIX (DAKTOB, pasBMBAIOTCS ITOCJIEIOBATEILHO OT OTHOIO
YPOBHSI K [JPYrOMY, BBIMOJHSIS (QYHKIMM OOBSICHEHUSI ¥ IIPOTHO3MPOBAHMS
CBOJCTB, CTPOEHMS ¥ BO3MOXXHOCTEM IPAKTUUECKOrO MPUMEHEHUSI U MOJTyUYEeHUSs
M3y4YaeMbIX BEIIIECTB.

OcBoeHue mporpamMMbl IO XUMUM  CIIOCOOCTBYeT  (DOPMUPOBAHUIO
MIpeCTaBIeHNSI O XMMMUUECKOM COCTABJISIONIEN HAyYHOM KapTUMHBI MUpPa B JIOTUKE
€€ CHCTEeMHOM IpUPOMAbI, I[EHHOCTHOTO OTHOIIEHMS K HAyYHOMY 3HAHUIO U
MeTomaM TIO3HaHMS B Hayke. VsyueHume XMMUM MTPOUCXOAUT C IIPUBJIEUEHUEM
3HAHUM U3 paHee WM3YUYEHHBbIX YUYeOHbIX IpeaMeToB: «OKpYKaIOIIUA MUP»,
«Buonorus. 5-7 knaccel» u «®Pusmka. 7 Kmace».

[Ipy wm3yyeHMM XUMUM MPOUCXOAUT (GOPMUpPOBAHME 3HAHUI OCHOB
XMMMUUYECKOJ HayKM KaK 00JIaCT¥ COBPEMEHHOI'O eCTeCTBO3HAHMS, IPaKTUYeCKOM
IesITeJIbHOCTY 4YeJOBeKa M KaK OJHOIO M3 KOMIIOHEHTOB MMPOBOM KYJIbTYPbI.
3agauya y4uyeOHOro IIpeiMeTa COCTOMT B (POPMMPOBAHUM CUCTEMbBI XUMUUECKUX
3HAHUM — BaKHEMIIMX (aKTOB, IIOHSITHUM, 3aKOHOB ¥ TEOPETUYECKUX TTOJIOKEHNMN,
OOCTYITHBIX OOOOIIEHMII MMUPOBO33PEHUYECKOrO XapaKTepa, SI3bIka HAayKu, B
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MpPUMOOIIEHNM K HAyYHbIM METOJAaM TIO3HAHMS TIpYM U3YYEHMM BEILIEeCTB U
XUMUYECKUX peakinii, B GOPMUPOBAHMUM M Pa3BUTUM TIO3HABATEbHBIX YMEHUN U
UX TIpUMEHEeHMM B Y4YeOHO-TIO3HABaTeJIbHOW U YyueOHO-UCCIeA0BaTeIbCKOM
IesITeJIbHOCTY, OCBOEHMM IIpaBMJI 0Oe30IIacHOTrO oOpallleHus C BellecTBaMy B
TIOBCETHEBHOM JXM3HM.

[Ipy u3yuyeHUM XUMuM Ha YpOBHE OCHOBHOTO 0OIllero 0Opa3oBaHMsI BasKHOE
3HaYeHye Mprobpesu Takue 1eju, Kak:

- (dopMMpOBaHME WHTEJUIEKTYaJIbHO Pa3BUTOM JIMUYHOCTM, TOTOBOM K
caMoO0Opa30BaHMUIO, COTPYOHUYECTBY, CAMOCTOSITEIbHOMY IIPMHSITUIO DeIeHMI,
CITOCOOHOM aJlanTUPOBAThCSI K OBICTPO MEHSIOLIMMCS YCJIOBUSIM SKU3HM;

—  HamIpaBJIeHHOCTb OOYyYeHMs] Ha CUCTeMaTMYeCcKoe MpuoOIeHe
OOYYaIOIIMXCSI K CaMOCTOSITE/IbHOM IT03HABATEJIbHOM [IesITeJIbHOCTM, HayYHbIM
MeTomaM IO3HaHMs, (POPMUPYIOIIMM MOTMBALIMIO M PasBUTHE CIIOCOOHOCTEN K
XUMMUY;

— obecrieueHne yCaOBMiA, CIIOCOOCTBYIONIUX MPUOOpPETEeHI0 00YyUaIOIIMMUCS
OIbITa Pa3HOOOPA3HOM [IesITEJIbHOCTM, ITO3HAHMS M CaMOIIO3HAHMUS, K/IIOUEBBIX
HaBBIKOB (K/IFOUEBbIX KOMIIETEHIIMIA), MMEIOIIMX YHUBEpPCAJbHOE 3HAUeHue sl
Pa3JIMYHBIX BUIOB JESITEIbHOCTY;

- ¢opmupoBaHme o006I1Ier GYHKIMOHAJIBHOM U  €CTeCTBEHHO-HAyYHOMU
rPaMOTHOCTM, B TOM UMCJIE YMEHUI OOBSICHATb ¥ OLIEHUBATb SIBJIEHUS
OKpY’KaIOILIero MMupa, MCIOJb3ysl 3HAHMS M OIbBIT, MOJYYEHHbIE NPU U3YUEHUU
XUMWUM, TPUMEHSITh MX IIpU pelleHuu npobjieM B IOBCEIHEBHOM KU3HU U
TPYIOBOU AeITeIbHOCTH;

- (dopmupoBaHne y O0OYYAIOIIUXCSI T'YMaHUCTUYECKMUX OTHOILEHUI,
MOHMMAaHMSI 1IEHHOCTY XMMMUYECKUX 3HAHUM [JI1 BBIPAOOTKM SKOJOTMYECKU
11eJIeCOOOpPa3sHOro IOBeIeHMss B ObITY M TPYOOBOM OeSITeJbHOCTM B LEJSIX
COXpaHEeHMUsI CBOETO 3[IOPOBBS ¥ OKPYKAIOIIEN ITPMUPOITHON CPeIbl;

- pasBUTME MOTHUBAIMM K OOYUYEHMIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIIATAaHMIO Ha OCHOBE YCBOEHMSI OOIIeUYeIOBeYeCKUX IIeHHOCTEN,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpPY MpO(WIsS ¥ HampaBJIeHHOCTU OabHENIIEero
0OyueHMmsI.

OO6illee 4YKMCIO YaCOB, OTBENEHHBIX [JISI M3YyUeHUS XUMUM Ha YpOBHE
OCHOBHOTO 00111ero o6pa3zoBanmsi, coctaBysieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HefieJllo), B 9 kiacce — 68 yacoB (2 yaca B HelleJio).



COJEP>XAHUE OBYUEHUS

8 KJIACC

IlepBoHava/IbHbIE XUMUUECKUE TIOHATUSA

[Ipenmer xumun. Pojb XxuMum B XMU3HM 4ejloBeKa. XMMUS B CUCTeMe HayK.
Tenma m BemectBa. Pusnuyeckue CBOMCTBA BeIIECTB. ArperatHoe COCTOSIHME
BemlecTB. [loHATHE O MeTomax Mo3HaHMUSI B Xumuu. UMCThbie BellleCTBA U CMECH.
CriocobbI pasgesieHns CMecei.

AToMBI UM MOJIEKYJIbl. XumMudeckue 3jeMeHTbl. CUMBOJIBI XUMUYECKUX
371eMeHTOB. [IpocTbie 1 C/IOKHBIE BellleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUeHMe.

Xumnyeckass (opmysa. BajleHTHOCTb aTOMOB XMMMWYECKMX 3JIeMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTe/IbHAas aTOMHAasl Macca.
OtHocuTenbHas MosIeKyJIsipHas Macca. MaccoBast JO/IST XMMUUECKOTO 3JIEMeHTa B
COeITHEHUN.

KonnuectBo BemiectBa. Mosib. MoJisipHast macca. B3auMocBsi3ab KoyMuecTBa,
MacChl M uUMCJa CTPYKTYpPHbIX eOuHUI] BelllecTBa. PacueTtbl mo dopmynam
XUMWYECKUX COeIVHEHUA.

dusnuyeckme U XuMuJeckue siBjieHusl. Xummuueckast peakiimsi M e€ Impu3HaKu.
3aKOH COXpaHEeHMs] MAacCChl BeIIEeCTB. Xumuueckue ypaBHeHus. Kiaccubukaiims
XUMWYECKUX peakiuit (CoeqMHeHMs, pa3IoyKeHusl, 3aMellleHNsl, OOMeHa).

Xumuueckuil 3KchepumeHn:

3HAKOMCTBO C XMMMYECKOM ITOCYIOM, TpaBuMiaMy pabOoThl B J1abopaTopum u
MpuéMamMy obpallleHus C J1abopaTOpHbIM OOOpYIOBaHMEM, M3yUEHME U OIMCAHME
dbusnyecknx CBOVCTB O00OpaslOB HEOPraHMYeCKMX BellecTB, HaOJOIeHe
dbusuyeckux (maaBjeHMe BOCKa, TasHMe JibJla, pacTUpaHMe caxapa B CTYIIKe,
KUTIEHMEe UM KOHAEHcAlMsl BOAbI) UM XUMMUUYECKUX (TOpeHMe CBeuM, MpOoKaJIuBaHue
MeIHOM ITPOBOJIOKY, B3aMMOMENCTBYE MeJia C KUCJIOTON) SIBJIEHU, HabJIlIogeHne 1
ONnyMcaHMe TPU3HAKOB IMPOTEKaHMS XMMMUUYECKUX peakiuil (pasyioskeHue caxapa,
B3aMMOJIEMCTBME CEPHOM KUCJIOTHI C XJIOPUIOM Oapwusi, pasjioykeHue TUAPOKCHUIA
menu (II) mpu HarpeBaHuu, B3aumMopdenCTBIe xeje3a ¢ pactBopom coau menu (II),
M3yYeHMe CIoCOOOB pasdesieHus] CMecei: C IMMOMOIIbI0 MarHuTa, QuIbTPOBaHUE,
BbIlTapuBaHue, TUCTWISIMS, XpoMaTorpadus, TpoBefeHe OUMCTKM TOBapeHHOM
coimu, HabioJeHMe M OMNMCaHMEe  pe3yJibTaTOB  IIpOBeIeHMs  OIbITa,
MJUTIOCTPUPYIOILIETO 3aKOH COXPaHEeHMsSI MacChl, CO3JaHMEe MOJIeJIell MOJIEKYT
(1IapoCTeps>KHEBBIX).

BaskHel1me mpeacTaBUTe/IM HEOPraHNUYECKUX BEIeCTB

Bosnyx - cmech raszoB. CocrtaB Bo3gyxa. Kuciopon - 3jieMeHT M MPOCTOe
BemiecTBo. HaxoskmeHue Kucjaopomga B Npupoge, (pusndyeckue U XUMMUUECKUE
cBorctBa (peakuuu ropenmsi). Oxcupapl. Ilpumenenme xkuciopoma. Croco6bl
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MOJIyUeHMsI KucCJiopoga B JabopaTropuyu ¥ MPOMbIILIeHHOCTH. Kpyrosopor
Kucjopoga B rpupope. O30H — ajoTponHas MoaubuKauus KUcaopoa.

TerioBoi1 3hdeKT XUMMUECKOM peaklny, TePMOXMMMUYECKUe YypaBHEHUS,
9K30- UM DSHIAOTEpMMUUYECKMe peakiuyu. TOIUIMBO: Yrojib M MeTaH. 3arpssHeHue
BO3/lyXa, YCUJeHue MapHMKoBoro a¢gdekra, pazpyiieHne 030HOBOTO CJIOS.

Bomopon, - asnemMeHT UM IIpocToe BelllecTBO. HaxoskmeHme Bomopoda B
npupone, Gusnyeckue MU XUMUUECKHE CBOMCTBA, IIPMMEHEHME, CIIOCOOBI
nosryuenust. KuciaoTel 1 conn.

MorsisipHbIli 06bE€M ra3oB. Pacu€Thl 10 XMMUUECKUM YPaBHEHMSIM.

@dusnuyecke CBOMCTBA Boabl. Boma Kak pacTBopuTesib. PacTBOpBI.
HaceIiieHHble ¥ HeEHACHIIIEHHbIE PACTBOPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10/ BellecTBa B pacTBOpe. XMMMUUECKre CBOMCTBA BOAbl. OCHOBaHMS.
PoJib pacTBOpOB B IpUpOJie U B KU3HM YesoBeKa. KpyroBopoT Boabl B MpUpPOIeE.
3arpsisHeHyMe IpUpoOHbIX Boa. OxpaHa M OUMCTKA MPUPOIHBIX BO/I.

Knaccndukaums Heopranmueckux coemyHenmit. Oxcuppl. Kimaccuduramms
OKCHAOB:  coJieoOpasyioiiye (OCHOBHble, KUCJIOTHble, amMdOTepHble) U
Hecosieobpasyiomme. Homenknarypa oOKcupmoB. @Dusmueckme U XUMUYECKHUE
cBOMCTBaA OKCKIOB. [losiyueHne OKCUIOB.

OcnoBanusg. Kiaccumbwmkanmss OCHOBaHMI: IIEJIOUYM U HEpacTBOPUMbIE
ocHoBaHusa. Homenknatypa ocHoBaumii. dusnueckue M XMMUUYECKME CBOVCTBA
ocHoBaHmu. [loyueHne ocHOBaHMIN.

Kucnorsl. Knaccudukanys kuciaor. Homenknarypa kuciaor. @usudeckme u
XMMMUECKMe CBOMCTBA KUCIOT. Panm aktmBHocTM Meta/uioB H. H. Bekertosa.
[TomyueHue KMUCIOT.

Coym. Homenknarypa cosen. @usuyeckue U XMMUUYECKME CBOVICTBA COJIEIA.
[Tomyyenue coteii.

['eHeTnueckas CBSI3b MEKIY KjlacCaMy HEOPTraHMUYECKUX COeOMHEHMUIA.

Xumuueckuii IKcnepumeHm:

KaueCTBEHHOE oIpejiesieHre CoepsKaHusl KUCI0poaa B BO3yXe, IOJIyueHue,
cobupaHme, paclio3HaBaHMe WU M3yUYeHMe CBOVICTB KUCIOpOAa, HaOJIoIeHne
B3aMMOJIEJICTBMSI BEIIeCTB C KUCJIOPOJOM WU VYCJIOBUSI BO3HUKHOBEHUS U
MpeKpaiieHnsi ropeHust (Moxkapa), O3HAKOMJIEHME C o0OpaslamMu OKCUAOB U
OoImMCaHMe WUX CBOJCTB, TOJyYeHMe, COOMpaHMe, pacliO3HABaHME U M3yUYeHUe
CBOJICTB Bomopoja (TopeHme), B3aumomencTBme Bomopoma ¢ okcumom menu (II)
(BO3MOXXHO MCITOJIb30BaHME BUIEOMAaTepUaIOB), HAOIOMeHe 0Opa3loB BEIeCTB
KOJIMYECTBOM 1 MOJIb, MCCIeOOBaHME OCOOEHHOCTEM PACTBOPEHMSI BEIIECTB C
Pa3IMUHONM PACTBOPMMOCTBIO, IIPUTOTOBJIEHME PACTBOPOB C OIpPeneEéHHOM
MaCCOBOM J[I0JIEM PAaCTBOPEHHOTO BENIECTBA, B3aMMOMENCTBYME BOIbI C MeTa/IaMMU
(HaTpueM ¥  KajblineM) (BO3MOXXHO MCIIOJIb30BaHMe  BUIeOMaTepMasioB),
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McclieloBaHMe O06paslioB HEOPraHMYeCKMX BeIeCTB PasiMUHbIX KJIACCOB,
HabJItoieHe M3MeHeHNsT OKPaCcKy MHIMKATOPOB B pacTBOpax KUCJIOT U I1ieJIoueit,
nsydeHme BsaumopencTBus okcuma meayu (II) ¢ pacTBopom cepHOM KUCJIOTHI,
KMUCJIOT C MeTa/ulaMM, peakUui HeuTpaamusaluy, MoJydeHre HepacTBOPUMBbIX
OCHOBaHUM, BbITECHEHME OTHOTO MeTajula IPYTMM M3 pacTBOpa COJiM, pellleHue
SKCIIepMMEHTAMbHBIX 3ajau Mo TeMe «BaskHelilMe KIacChl HeOpraHUYeCKUX
COeVIHeHUI».

Ilepmognueckuit 3akoH u Ilepmoamuyeckass cucreMa XMMMYECKUX
aniemeHTOB JI. . MenpaeneeBa. CrTpoenme aToMoB. XMMMUECKass CBSA3b.
OKUCINUTETBbHO-BOCCTAHOBUTE/IbHBbIE peaKInm

[IepBble MOMBITKM KaacCUUKALMU XUMUYECKUX 3j7eMeHTOB. [loHsiTMe o
rpyIIax CXOAHbIX 3JIeMeHTOB (Il[eJIOUHble U IlleJIOUHO3eMeJibHble MeTaJlIbl,
rajioreHbl, MHEPTHbIE I'a3bl). DJIEMEHTbI, KOTOpbIe 00pa3yioT aMbOTepPHbIE OKCUIbI
Y TUJIPOKCUJIBI.

[Tepnomnuecknin 3akoH. Ilepmoamueckasi cucTeMa XMMMUUECKMX 3j1eMeHTOB /I.
. MeHgeneeBa. KopoTkonmepuogHasi ¥ JJIMHHONepuomHast  (QOpMbI
[Tepuopnueckoi cucreMmbl xummueckux sneMmenToB [I. 1. Menpgeneesa. Ilepuopnpl
M rpymmnbl. PU3MUECKUM CMbBIC IIOPSIKOBOTO HOMEpa, HOMEpPOB Ilepuoma u
CPYIIIbI 2JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siep. M3oTomnbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX  000jI04eK aToMOB TepBbIX 20 XMMMUYECKMX  3JIEMEHTOB
ITepuognueckon cucrembl . V. MenpgeneeBa. XapaKTepuUCTHKA XUMUUYECKOT'O
3J1IeMeHTa 110 ero nojoxkeHuio B [lepuoanueckon cucreme /. Y. Menpgeneesa.

3aKOHOMEPHOCTM W3MEHEHMsI paauyca aTOMOB XMMMUUECKUX 3JIEMEHTOB,
MeTaJUTMYeCKUX Y HEMEeTAIJIMUeCKMX CBOVICTB I10 TPYyIIaM M IepuoaaM.

3uauenue Ilepuomnueckoro 3akoHa u [leprognueckoi CUCTEMbI XUMUUECKIX
9JIeMEHTOB i1 pa3BuUTUsi Hayku u mpakTuku. . U. MeHpeneeB — yuy€HbI U
rpakIaHVH.

Xumuueckass CBsI3b. KoBasieHTHas (MojsipHass M HEMOJIIPHAasi) CBSI3b.
OJIeKTPOOTPUIIATETbHOCTD XMMUUECKUX 371eMeHTOB. VIoHHast CBSI3b.

Crertenb  okuciaeHus.  OKUCIUTEIbHO-BOCCTAHOBUTEJIbHbIE  peaKIMM.
IIporiecchl okMcaeHus M BoccTaHOBIeHMSI. OKMUCIMTENN Y BOCCTAaHOBUTEIN.

Xumuueckuil 3kchepumeHn:

M3ydyeHMe oOpasllOB BeIeCTB META/UIOB M HEMETa/IJIOB, B3aMMOMENCTBME
TMIPOKCHIA LIMHKA C pacTBOpaMM KUCJIOT U IiieJiouel, MpOBelleHle OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPbl  OKUCIUTETbHO-BOCCTAHOBUTEbHBIX  peaKIuil
(ropeHue, peakiyy pas3yioKeHUs, COeIMHEHMS).



MescnpedmemHtuole ceésasu

Peanmuszanys MeKIIpeaMETHBIX CBSI3€M NIpPU M3yYeHuM XuUMuu B 8 Kiacce
OCYIIECTB/ISIETCSI Yepe3 MCIOJb30BaHMEe KaK OOIIMX eCTeCTBEeHHO-HAayYHbIX
TIOHSITUM, TaK U TOHSITUI, SIBJISIOLIMXCS CUCTEMHBIMU AJIS1 OTHEIbHBIX IPEIMETOB
€CTeCTBEeHHO-HAYyYHOI'O IMKJIA.

OO1me ecTeCcTBEHHO-HAYUHbIE MOHSTHUS: HAYYHbIM (aKT, TUIIOTE3a, TEOPHS],
3aKOH, aHa/JIM3, CHUHTe3, KjaccuduKalus, IepUOANIHOCTb, HaOJIIOIeHNe,
9KCIIEPMMEHT, MO eIMPOBaHNe, U3MepeHne, MOeJIb, SIBJIEHNeE.

®usmka: marepusi, aToM, O3JEKTPOH, IIPOTOH, HENTPOH, WMOH, HYKJIN,
M30TOIIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKMI 3apsill, BEIleCTBO, TeJIO,
00BEM, arperaTHoOe COCTOSIHME BeEILeCTBa, ras, (pusmueckyue BEJIMUYMHBI, eIVHUIIbI
M3MepeHusi, KOCMOC, IJIaHeTbl, 3Be31bl, COJIHIIE.

buosorust: porocunTes, nbixanue, ouocdepa.

l'eorpadusa: armochepa, ruapochepa, MHUHEpaAabl, TOpPHbIE ITOPOJIbI,
T10JIe3HbIE MICKOITaeMbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeniecTBo 1 XuMmuueckas peakuus

ITepmomnueckuii 3akoH. Ilepuoanyeckast cuctemMa XMMUUECKUX 31eMeHTOB /I,
. MenpgeneeBa. CTpoeHme aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHMU CBOMCTB
XUMUYECKUX DJIEMEHTOB TIIEPBbIX TpPEX IIE€PUONIOB, Kajusl, KaJabLusI U UX
COeIVHEeHM) B COOTBETCTBMM C IIOJIOKEHMEeM 3jieMeHTOB B Ilepmoamueckoin
CUCTEeMeE U CTPOEHMEM X aTOMOB.

CTpoeHMe BellleCTBa: BUIbI XMMMUUYECKOM CBSI3U. TUIBI KPUCTAINIECKUX
PELIETOK, 3aBMCUMMOCTb CBOMCTB BEIIeCTBA OT TUIIA KPUCTAJIMUECKON PELIETKU U
BUIA XMMUUECKOM CBSI3N.

Knaccudukaumss 1 HOMeHK/IaTypa HEOpPraHMUeCKMX BeIlleCcTB. XMMUUECKUe
CBOJMCTBAa BeILIECTB, OTHOCSIIMXCSI K PasjMYHbIM KJaccaM HeOopraHM4eCcKmx
COeMHEeHU!, TeHeTuUeCcKasl CBsI3b HeOpraHM4eCKx BeIleCTB.

Knaccudukaims xuMmmnaecknx peakiyi 1o pasanyHbIM MpU3HaKam (110 YUCITy
M COCTaBYy YYaCTBYIOIIMX B peakluyu BellecTB, IO TelioBoMy 3ddeKTy, o
M3MEHEHMIO CTeIleHel OKMCJIEHUSI XMMMUUYECKUX JIEMEHTOB, 10 0OpPaTMMOCTHU, IO
YUYaCTMIO KaTajmM3aTopa). DK30- U SHIOTEPMUUECKIME peaKIMy, TEPMOXMMIYECKIE
ypaBHEHMSI.

[TonsiTME O CKOpOCTM XMMMYECKOyM peakuuu. IToHSTHME 006 0OOpaTMMBIX U
HEeOOpaTMMbBIX XMMMUYECKMX peakumsix. [IOHSTHe O rOMOreHHbBIX U I'eTepPOreHHbIX
peakuysix. [lonsatue o katanmse. [loHsaTre 0 xummueckom paBHOBecun. PaKTOPHI,
BJMSIIOILIYIE HA CKOPOCTh XMMMUECKOM peakluy ¥ IIOJIOKEHME XUMMUUECKOTO
paBHOBECHS.



OKUCINTENbHO-BOCCTAHOBUTE/IbHbIE  PEaKIMM,  SJIEKTPOHHBIM  OajaHC
OKMCJINTEJIbHO-BOCCTAHOBUTEIbHOM peaxkLyn. CocraBienne ypaBHEHUI
OKMCJINTEJIbHO-BOCCTAHOBUTEIbHBIX ~ peakluii C  MCIOJb30BaHMEM  METOHdaA
9JIEKTPOHHOTO GajiaHca.

Teopus 371eKTPOIUTUUECKON IUCCOIMAINA. DJIEKTPOJIATHI Y HEJIEKTPOJIUTHI.
KaTtnonsl, annonbl. MexaHM3M OMCCOLMALMM BEILIECTB C Pas/JIMYHBIMM BUAAMU
xummueckon cBsi3u. Crenenb aucconyany. CUIbHbIE U C1a0bIe 3JIEKTPOJIATHI.

Peakuyy MoHHOro o6MeHa. Y CJIOBUS ITPOTEKAHMSI peaklnii MOHHOIO OOMeHa,
MOJIHbIE ¥ COKpAaIll€éHHble MOHHbIe YypaBHeHMs peakimii. CBoicTBa KUCJIOT,
OCHOBAaHMM ¥ COJIeldi B CBeTe IIpeACTaBJeHut 00  3JeKTPOJIUTUUYECKON
nuccoumauyy. KauecTBeHHbie peakiyy Ha MOHBI. [ToHSITHE O TMapOIM3€e COJIe.

Xumuueckuil 3KchepumeHin:

O3HAaKOMJIEHME C MOIEJSIMU KPUCTA/UIMUYECKUX PELIETOK HeOpraHUM4eCcKuX
BEIIeCTB - META/VIOB M HeMeTa/uIoB (rpadmTa M ajMasa), CIOXKHBIX BeIleCTB
(xyopuga HaTpusi), UCCAeOOBaHMe 3aBUCUMMOCTM CKOPOCTM XMMMWYECKOU peakiyuu
OT BO3IEMCTBUSI Pa3jIMUHBIX (AKTOPOB, MCCAEIOBaHME 3JIEKTPOIPOBOIHOCTH
pPacTBOpPOB BeIIeCTB, IIpOliecCa OUCCOUMAUMM KUCJOT, IIeJ04Yeld U Cojen
(BO3MOXXHO  MCIIOJIb30BaHME BUIEO MAaTepuajioB), IIPOBEIEeHME  OIIbITOB,
WUTIOCTPUPYIOILIMX ~ TNPU3HAKM  TPOTEKaHMs  peakluii  MOHHOro  oOmeHa
(oOpasoBaHmMe oOcamka, BblAeJeHMe Tasza, oOOpasoBaHMe BOMAbI), OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPbl  OKMUCIUTEIbHO-BOCCTAHOBUTE/bHBIX  peaKIyi
(ropeHne, peakuuy pasjIOKeHMUs, COeAVHEHMs), paclio3HaBaHMe HeOopraHMYeCKUX
BEIIeCTB C IIOMOINBIO KauyeCTBEHHbIX peaklMii Ha MOHbI, pelleHle
9KCIIePMMEHTAJIbHBIX 3a7aY.

HemeTa/uyibl M X COeIVIHEHUS

O6miass xapakTepucTuka rajoreHoB. (OCOOEHHOCTM CTPOEHMSI aTOMOB,
XapakTepHble cterneHu okuciaeHus. CTpoeHue u (Pu3MUecKue CBOMCTBA ITPOCTHIX
BEIIECTB — TaJOreHoB. XMMMUEeCKMe CBOMCTBA Ha IIpuUMepe  XJopa
(B3aMMOJI€IICTBME C MeTa/ulaMM, HeMeTa//laMy, Iejodamu). XJIOPOBOHOPO/I.
CoJigHag KuCJIOTa, XMMMYECKME CBOVICTBA, IOJIydyeHue, mpuMeHeHue. [lelicTBue
XJI0pa U XJIOPOBOAOPOAA Ha OpraHMsM 4YejioBeKa. BaskHelllne XJOpUIbI U UX
HaXOXKJIeHMe B IIPUpPoZE.

Oobmast xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble creneHy okuciaeHus. Ctpoenme u (u3MUeCKMUe CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOAA U cepbl. AJUIOTPOITHbIe MOAM(UKALIMM KUCIOPOAa
u cepbl. XuMmdeckue cBoycTBa cepol. CepoBomopon, CTpoeHue, ¢pusudeckme u
XUMmueckue cBomcrBa. OKCuabl cepbl KaK IPeOCTaBUTENM KMUCIOTHBIX OKCUIIOB.
Cepnasg kucjiota, GusMdeckme MU XUMMYECKME CBOMCTBa (OOIMe  Kak
MpefCcTaBUTeNs] Kjaacca KUCIOT U crnenuduueckue). XMUMUUECKMe peakinm,
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Jiekalliie B OCHOBEe TIPOMBIIIVIEHHOIO Crocoba IMOaydYeHMs] CEepHOM KUCJIOTHI.
[IprmeHeHnne cepHoit KucaoTbl. Coyiu CepHOM KUCIOThI, KaueCTBEHHasl peakiyus Ha
cynbdar-noH. HaxoskmeHme cepbl M €€ COeOVMHEHMI B mpupope. XUMHUYeCKoe
3arpsisHeHMe OKpYKalollleM Ccpelbl COeOMHEHUSIMU Ccepbl (KUCIOTHbIE TOXKIU,
3arpsisHeHye BO31yXa ¥ BOJJIOEMOB), CITOCOObI €ro mpeaoTBpaIlleHusI.

O6iiast xapakTepucTuka 3j1eMeHTOB VA-rpynmbl. OCOOeHHOCTM CTPOEHUS
aTOMOB, XapaKkTepHble CTelleHM OKMCJIeHUsI. A30T, paclipoCTpaHeHNe B MPUpPO/Ie,
dbusnyeckne 1 xummueckue cBoictsa. Kpyropopot asora B npupojae. AMMMak, ero
dbusnyeckme 1 XMMuJeCckme CBOMCTBa, IoyueHne u rnpumeHeHne. Coam aMMOHMS,
X Gusuveckme U XMMMUIECKme CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakiiys Ha
MOHbI aMMOHMS. A30THasl KUCJIOTa, €€ IoJIyueHue, QusMueckue U XUMUUECKUe
cBoiicTBa (OOIIMe KakK TMpeacTaBUTeNs Kilacca KUCIOT U crhenududeckue).
Vcnonb3oBaHMe HUTPATOB U COJieM aMMOHMS B KauecTBe MMHEpPaIbHbIX
yanoopeHuit. XumMmuueckoe 3arpsisHeHe OKpY»Kalollei cpelibl COeAMHEHMUSIMM a30Ta
(KUCTIOTHbIE [OOXAM, 3arpssHeHue BO3Ayxa, MOYBbI U BOMOEMOB). Docdop,
aJIJIOTpOIHble Momudurkanuu ¢ocdopa, pusmyeckue M XMMUUYECKME CBOVICTBA.
Oxkcup pocdopa (V) u dpochopHas kuciaora, Gusndeckue M XMMUIecKe CBOVCTBa,
nosryueHme. Vcronb3oBanne pocdaToB B KaueCcTBe MUHEPATbHbBIX YIOOPEHUN.

Oo6miast xapakrepuctuka 3jemMeHTOB [VA-rpynmbl. OCOOEHHOCTM CTPOEHUS
aTOMOB,  XapaKTepHble  CTEIeHM  OKUCJIeHUs.  YTIJIEPON,  aJUIOTPOITHbIE
MoauduKauuM, pacrupocTpaHeHue B mpupode, GU3MYECKMe U XUMUYECKue
cBomcTBa. Axpcopbuus. Kpyrosopot yriiepoma B nipupome. OKCuabl yriepojaa, Ux
dbusmuecke ¥ XUMMUYECKME CBOJICTBA, [EMCTBME Ha >KMBbIe OpPraHMU3MBblI,
ToJIyueHne ¥ IpUMeHeHMe. DKOJIOTMUYecKue IpoOJieMbl, CBSI3aHHbIE C OKCUIOM
yraepoma (IV), rumoresa rJ/I0GaJbHOTO TMOTEIVIEHMSI K/IMMAaTa, IAapHUKOBBIN
sddexT. YrospHas KUCIOTa U €€ COJIM, UX (Pu3MUecKue u XMMMUYeCcKue CBOVICTBA,
rnmojiyueHme u  npuMeHeHme. KauecTBeHHass peakumsi Ha KapOOHAT-MOHBI.
Vcnonb3oBaHue KapOOHATOB B OBITY, MeOMIMHE, ITPOMBIIIJIEHHOCTA U CeJIbCKOM
XO3SICTBE.

[TepBoHauabHbBIE TTOHSATHUSI OO0 OPraHNMYECKNUX BEIeCcTBaX KaK O COeAMHEHMSIX
yriepona (MeTaH, 9TaH, STUJIEH, alleTUJIeH, STaHOJI, TVIMIIePUH, YKCYCHas KICIOTa).
[IpupomHble WMCTOUYHMKM YTJIEBOAOPOAOB (YroJib, IPUPONHBIM Ta3, HedTh),
MPOAYKTbI UX IlepepaboTKku (O6eH3MH), UX PpOJib B OBITY M MPOMBIIIIEHHOCTM.
[ToHsITMIE O 6GMOOTMYECKM BayKHBIX BEIECTBAX: JXXMpax, Oeslkax, yIyieBogax — U ux
posiM B KM3HM UeJIOBeKa. MarepuasibHOe €IMHCTBO OpraHMYEeCKUX W
HEOPTraHMYECKUX COeIVHEHMNA.

Kpemunit, ero ¢musudeckue M XUMMUUYECKME CBOJICTBA, IOJyYEHUE U
npuMmeHenne. CoenuHeHusi KpemHusi B mpupoge. OOime mpencraBsieHus 06
okcuge kpemuust (IV) u kpemumeBon kuciaote. CUIMKaThl, UX MUCIIOJb30BaHNUE B
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OBITY, B IPOMBIIIJIEHHOCT. BaskHellle CTpouTe/IbHbIe MaTepuasibl: KepaMuKa,
CTEKJIO, IIeMEeHT, OeTOH, >keyie300eToH. [IpobeMbl 6€30IacCHOrO MCIIOJIb30BAHMS
CTPOUTEIbHBIX MATEPHAJIOB B IIOBCETHEBHOM SKU3HN.

Xumuueckuii 3KchepumeHin:

M3ydeHre o6paslioB HEOPraHMUYECKUX BEIeCTB, CBOMCTB COJITHOM KUCJIOTHI,
MpOBeIeHMe KaueCTBEHHBIX PeaKIMil Ha XJIOPU-MOHbI M HaOJIIOAeHNe MMPU3HAKOB
X TIPOTEKaHMsI, OIBITHI, OTpakamluye (U3MUeCKre ¥ XUMUYECKHe CBOVCTBA
rajloTeHOB M UX CcoeauHeHui (BO3MOXKHO MCIIO/JIb30BaHMe BUAEOMAaTEepPUasoB),
O3HaKoMJIeHMe ¢ oOpasiamMyu XJIOpUOOB (TaJOTeHUAOB), O3HAKOMJIEHME C
obpasumamu ceppl U €€  coeguHeHMSIMM  (BO3MOXKHO  MCIIOJIb30BaHMeE
BHUIeOMaTepuasioB), HabJIOAeHe Tpollecca OOYIJIMBAHUSI caxapa IOJ IeMCTBUEM
KOHILIEHTPMPOBAHHOM CEpPHOM  KUCJOTBbI, M3yYeHMe XUMMUYECKUX CBOMCTB
pa3baB/IEHHON CEPHOM KUCJIOThI, IIPOBeIeHMe KaueCTBeHHOM peaKIiy Ha Cybdar-
MOH ¥ HaOJIoJeHue IpU3HAKa e€ IIPOTeKaHMs, O3HaKOMJIeHMe C (PuU3nyecKuMu
cBOMCTBaMM as30Ta, (ochopa M ux coenuMHeHMIt (BO3MOXKHO MCIIOJIb30BaHME
BUIeOMaTepuaoB), oOpasiamMyu a30THBIX U (HOCHOPHBIX YIOOpeHMit, MOTyYeHNne,
cobupaHue, pacIo3HaBaHMe M M3y4yeHMe CBOMCTB aMMMaKa, IIPOBEIEeHNe
KaueCTBEHHbIX peaKkLyil Ha MOH aMMOHMSI U (ocdaT-uoH U MU3ydeHue IMPU3HAKOB
UX MMPOTEKAHMSI, B3aMMO/IEMCTBME KOHIIEHTPUPOBAHHOM a30THOM KMUCJIOThI C MEIbIO
(BO3MOKHO MCITOJIb30BaHMe BUJIEOMATePUAJIOB), U3ydeHme MoJIeJIein
KPUCTAUIMUECKUX PeIIEeTOK ajiMasa, rpadura, @ysiepeHa, O3HAKOMJIEHME C
MPOIIECCOM  afCcopOIMM pPACTBOPEHHBIX BEIIECTB aKTUBMPOBAHHBIM VIJIEM U
YCTPOMCTBOM IIPOTMBOrasa, IojiyyeHue, cooupaHme, pacliosHaBaHMUe U M3y4yeHue
CBOMCTB YIJIEKMCJIOTO Ta3a, MPOBelleHNe KaueCTBEHHBIX peakliiMii Ha KapOoHaT u
CWJIMKAT-MOHbI ¥ W3yuYeHMe TIPU3HAKOB WX IIPOTEKaHMsI, O3HAKOMJIEHHE C
MPOOYKIUMEM CUJIMKATHOM IIPOMBIIIJIEHHOCTM, peIleHre SKCIIepMMEHTaIbHbIX
3a7au 1o TeMe «BaskHeniie HeMeTa/UIbl ¥ X COeIVTHEHMSI».

MeTa/yibl M MX COeAMHEHMS

OO61ast XxapakKTepucTuKa XMMUUYECKIUX 3JIEMEHTOB — MEeTa/VIOB Ha OCHOBAaHUMU
ux mnojoxkeHuss B Ilepmomgmueckon cucreme xummueckux sjiemeHToB [I. 1.
MenpneneeBa u ctpoeHust atomoB. CTpoeHne mMeTa/sioB. MeTtajummueckasi CBSI3b U
MeTa/UIMJYecKass  KPUCTAUIMYECKAss  pPeIIeTKa.  OJIEKTPOXUMMUUECKUM  PsIf
HAIpSDKeHU MeTa/uioB. DusuuecKkyue ¥ XMMUYECKMe CBOMCTBA mMeTasioB. Obiye
CITIOCOOBI TIOTyYeHUsI MeTasuloB. IIOHSTME O KOoppos3uyu MeTa/lIOB, OCHOBHbBIE
CIOCOOBI 3alIUThl X OT Kopposuu. CrutaBbl (CTajb, UYTYH, DIOPATIOMUHUIA,
O6poH3a) U UX MPUMEHEHME B ObITY U ITPOMBIIIJIEHHOCTH.

[IlenouHble MeTA/IJIbI: IMOJIOKeHMe B Ilepmogmyueckomn cucTeMe XMMUYeCKUX
snemeHToB [l. V1. MeHpeneeBa, cTpoeHue X aTOMOB, HaXxOXIeHUE B IMPUPOJE.
®dusnueckme U XUMUUYECKMe CBOMCTBA (Ha Mpumepe HATpust U Kaaus). OKRcuabl u
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TUOPOKCUIbI HaTpusi U Kanusg. IlpumeHeHMe 11I€JIOYHBIX METAUIOB U UX
COeIVHEeHNN.

[llerouHO3eMe/IbHbIE MeTa/UIbl MarHmMii M KajdblLMI: IIOJIOKEHMEe B
ITepuomuueckon cucreme xummueckux sjgemeHToB [I. V1. MeHpeneeBa, CTpoeHue
X aTOMOB, HaXOXKAeHMe B mpupoje. Ousmueckye U XMMUIECKe CBOMCTBA MarHus
M Kamplusl. BaskHenime coenyHeHUsI KajabLusl (OKCUI, TUIPOKCHUMA, COJIN).
JKécTKOCTb BOJIbI M CIIOCOOBI €€ YCTpaHEeHMsI.

AmoMyHMiA: TioyioskeHue B [lepuopnyeckoi cucteMe XMMUUECKUX 3JIEMEHTOB
HO. . MeHpgeneeBa, CTpoeHMe aTOMa, HaxoKaeHMe B Ipupome. Dusmueckue u
XUMMUYECKMEe CBOVICTBA aTlOMMUHMSI. AM@OTepHbIe CBOMCTBA OKCUIA M TUMAPOKCUIA
AJIIOMMHMSI.

JKeneso: mososkenne B [lepuomnyeckont cucrtemMe XMMUUYECKUX 3j1eMeHTOB /.
M. MenpgeneeBa, CTpoeHMe aToOMa, HaxoxAeHue B mpupopae. Dusuyeckue u
XMMMUUYECKMe CBOMCTBA kejie3a. Okcuapl, TuapoKcuabl 1 cou kesesa (I1) u kenesa
(IIT), ux cocTaB, CBOMCTBA U MOJTyYeHMeE.

Xumuueckuil IKcnepumeHm:

O3HAaKOMJIEHME C o0pasiaMy MeT/UIOB U CIUIaBOB, UX (PU3MUECKUMMU
CBOMCTBaMM, M3yueHMe  pe3yJIbTaTOB  KOPPO3UM  META/VIOB  (BO3MOXKHO
MCIIOJIb30BaHME BMIEOMATEPUAIOB), OCOOEHHOCTEM B3aMMOIENCTBUSI OKCHUIA
KaJbllMsl M HaTpusi C BOJOM (BO3MOKHO MCIIOJIb30BaHMe BUIEOMaTepHasioB),
MCCIeOOBaHMe CBOMCTB JXKECTKOM BOJbI, IPOIecca TOpPeHus Kejiesa B KUCIOpome
(BO3BMOKHO  MCIIOJIb30BaHME  BHUAEOMAaTepuasoB), IIPU3HAKOB  IPOTEKaAHMS
KaueCTBEHHbIX peaKlLMi Ha MOHbBI: MarHusl, KaJbLys, aJIOMMHMSI, IIMHKA, Keje3a
(IT) u xenesa (III), menn (II), HabGatOmEHME U OMMCAHME MPOLIECCOB OKpAIIMBaHUS
IUJIaMeHM MOHaMM HaTpusl, Kaausa U Kajabliusl (BO3MOXKHO MCIIOJIb30BaHMe
BUIEOMAaTepUasoB), MCciiemoBaHe aM(pOTEPHBIX CBOVICTB T'MAPOKCUIA TFOMUHUS
M TUIPOKCHUAA IIMHKA, PellleHe SKCIIepMMEeHTaJIbHbIX 3a4au 110 TeMe « BaskHeniie
MeTaJl/Ibl I UX COeIVHEHMS».

Xumusi M OKpy’Kamouias cpeaa

BemlectBa M Marepuasibl B IOBCEOHEBHON >XM3HM ueyioBeKka. be3omacHoe
MICIIOJIb30BaHME BEIIEeCTB M XMMMUYECKUX peakuuii B ObITy. IlepBasg momoliup mpu
XUMMUECKIUX O3KOTax Y OTPaBJIEHUSIX.

XuMmuyeckoe 3arpsisHeHMe OKpYysKalollei cpenbl (MpemesbHasi MOITyCTUMAasT
KOHIIeHTpalus BelllecTs, naiee — [[IK). Poib xumMunu B pelieHnn 3KOJIOTUYECKUX
poobJieM.

Xumuueckuii 3KcnepumeHim:

u3ydyeHre oOpaslioOB MaTepuajoB (CTEKJIO, CIJIaBbl METAJIJIOB, ITOJMMEpHbIE
MaTepuasbl).
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MescnpedmemHtuole ceésasu

Peanmuszanys MeKmpeaMETHBIX CBSI3€l NIpU M3yYeHuM Xumuu B 9 Kiacce
OCYIIECTB/ISIETCSI Yepe3 MCIOJb30BaHMEe KaK OOIIMX eCTeCTBEeHHO-HAayYHbIX
TIOHSITUM, TaK U TOHSITUI, SIBJISIOLIMXCS CUCTEMHBIMU AJIS1 OTHEIbHBIX IPEIMETOB
€CTeCTBEeHHO-HAYyYHOI'O IMKJIA.

OO1me ecTeCTBEHHO-HAYUHbIE TIOHSTHMS: HAayuyHbIM (paKT, TMUIIOTE3d, 3aKOH,
Teopus, aHaJM3, CUHTe3, KiIaccuukraims, IepuoOaNYHOCTb, HabJIIoeHNe,
9KCIIEPMMEHT, MOJEJMpPOBaHNe, W3MepeHue, MOAEsb, SBJIeHue, MapHUKOBBIN
s dekT, TEXHOJIOT U, MaTepUaIbl.

®usmka: marepusi, aToM, O3JEKTPOH, IIPOTOH, HENTPOH, MOH, HYKJINI,
M30TOIIbI, PaIMOAKTUMBHOCTb, MOJIEKYJIA, OSJIEKTPUUYECKUI 3apsif, HPOBOIHUKM,
MMOJTYIIPOBOAHUKM, OUIJIEKTPUKM, (POTOIJIEeMEHT, BeIIeCTBO, TeIo, OOBEM,
arperaTHOe COCTOSIHME BeIlleCTBa, ra3, pacTBOP, paCTBOPMMOCTb, KPUCTAJIIMUeCKast
pelleTKa, CIUIaBbl, QU3NUYeCcKue BeJINUYMHbBI, €IVHUIIbI M3MEepeHUs], KOCMUUYecKoe
MIPOCTPAHCTBO, MJIaHeThl, 3B€311b1, COJHIIE.

buosorus: dorocuHTes, nbixaHue, Omuoctepa, KOCHMCTeMa, MUHEpaATbHbIE
yIO0OpeHMsI, MUKPO3JIEMEHTbI, MAKPO3JIEMEHTHI, MMTATe/IbHbIE BEllleCTBa.

l'eorpadusi: atmocdepa, rugpochepa, MUHEpAIbl, TOpPHbIe TOPOJIbI,
T10JIe3HbIE MICKOIIaeMbI€e, TOIIJIMBO, BOJHbIE PECYPCHI.
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INNTAHUPYEMBIE PE3VYJIbTATbl OCBOEHHWA IIPOI'PAMMBI IIO
XM HA YPOBHE OCHOBHOI'O OBLIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3VJIbTATBI

JIMUHOCTHBIE pe3yJbTaThl OCBOEHMSI IMPOrpaMMbl OCHOBHOI'O OOIIIErO
obpa3oBaHMsI [OCTUTAIOTCSI B XOAe OOyueHMs] XMMUM B €IMHCTBE YyueOHOUN U
BOCITUTATE/IbHOM JOeSITe/IbHOCTY B COOTBETCTBUM C TPAAULIMOHHBIMM POCCUMCKUMMU
COIIMOKYJIbTYPHBIMM U TYXOBHO-HPABCTBEHHBIMM II€HHOCTSIMM, INPUHSITBIMM B
oOIIIeCTBe MpaBMJIaMM M HOpPMaMM TOBEIEeHUSI M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMsI, CAMOPAa3BUTUS U COLMAIM3AIIMM OO0YUaIOIIMXCSI.

JIN4HOCTHBIE  pe3yJbTaThbl  OTPAKAIOT  TOTOBHOCTb  OOYYAIOIIMXCS
PYKOBOACTBOBATbCSI CUCTEMOM IIO3UTUBHBIX IIEHHOCTHBIX OpMEHTaluil U
pacipeHue OIbiTa AeITeTbHOCTM Ha €€ OCHOBE, B TOM UMCJIE B YACTH:

1) maTpMoTUUECKOro BOCIIMTAHMS:

IIEHHOCTHOI'O OTHOIIIEHMSI K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
Y HAyYHOMY HAcCJeauiOo, IOHMMAaHMS 3HAUYeHMs XMUMMUUECKOW HAyKM B SKU3HU
COBPEMEHHOI'0 OOIeCTBa, CIIOCOOHOCTM BJIAJIEThb ITOCTOBEpPHOM MHGOpPMAaIMeENn O
IepeIOBbIX IOCTIDKEHUSIX UM OTKPBITUSIX MMPOBOM M OTEUECTBEHHOM XUMMUM,
3aMHTEPECOBAHHOCTM B HAYUYHbIX 3HAHMSIX 00 YCTPOMCTBE Mypa 1 OOIIEeCTBa;

2) rpa’kAaHCKOr0 BOCIIUTAHUSI:

MpeNCTaBJeHNsI O COIMAJIbHBIX HOpPMax ¥ MpaBMJIaX MEKIMUHOCTHBIX
OTHOIIIEHU! B KOJUIEKTMBE, KOMMYHMKATUBHOM KOMIIETEHTHOCTY B OOIIIECTBEHHO
TOJIE3HOM,  YYeOHOMCCIeNOBaTe/bCKOM, TBOPUECKOM UM  OPYIMX  BuUAax
IesITeJIbHOCTY, TOTOBHOCTM K pPasHOOOpAsHOM COBMECTHOM AeSTebHOCTU IIpu
BBIIIOJTHEHMM YUYeOHbIX, ITO3HABATEJbHBIX 3a[ay, BBINOJHEHUM XUMUYECKUX
9KCIIEPMMEHTOB, CO3IaHUM YUEOHBIX IMPOEKTOB, CTPEMJIEHNS] K B3aMMOITOHMMAaHUIO
M B3aMMOIIOMOIIM B IIpOllecce 3TOM Y4YeOHOM MOesTe/IbHOCTM, TOTOBHOCTU
OLIEHMBATh CBOE IIOBeIEeHMEe ¥ IIOCTYIKM CBOMX TOBApUINEM C IO3ULIUN
HPABCTBEHHBIX M MTPABOBBIX HOPM C YUYETOM OCO3HAHMUS TTOCTEACTBUM ITOCTYIIKOB;

3) HeHHOCTU HAayUYHOr'0 IO3HAHMSI:

MMPOBO33peHYEeCKMe TPEICTaBIeHNSI O BeIeCTBEe UM XMMUYECKON peakluu,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO PasBUTUSI HAYKM U COCTABJISTIOILIVE
OCHOBY [JIs1 TIOHMMAaHMSI CYLIIHOCTM HAy4YHOM KapTMHBI MMpa, IpeacTaBjIeHus 00
OCHOBHbBIX 3aKOHOMEPHOCTSIX pasBUTUSI TPUPOIbI, B3aMMOCBSI3SIX 4YeJOBeKa C
MIPUPOIHONM CPeoi, O POJIM XMMUM B ITO3HAHMM STUX 3aKOHOMEPHOCTEN;

ITO3HaBaTeJIbHbIE MOTMBBI, HAIlpaBJIEHHbIE HA IIOJIyUYeHME HOBBIX 3HAHUI IO
XUMMUM, HEOOXOOMMbIe IJII OOBSICHEHMSI HAOJIIOHAeMbIX IIPOLIECCOB U SIBJIEHMUM,
MO3HABaTEeJIbHOM, MH(MOPMAIMOHHOM M YMTATEJIbCKOM KYJIbTYPbI, B TOM YNCJIE
HaBbIKOB CaMOCTOSITEJIbHOV paboOThl C y4YeOHbIMM TEKCTaMM, CIIPAaBOYHOM
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JIUTEPATYPOM, HJOCTYIHBIMM TEXHUUECKUMMM CpPeaCcTBamMyM MHOOPMALMOHHbBIX
TEeXHOJIOTUIA;

MHTEpeC K OOYYEeHMIO ¥ IIO3HAHMIO, JIIOOO3HATEJIbHOCTb, T'OTOBHOCTH U
CIIOCOOHOCTh K  €amMOOOpa30oBaHMIO, IIPOEKTHOM UM  MCCJIeAOBATEIbCKON
IesITeJIbHOCTY, K OCO3HAHHOMY BbIOOPY HAIIPaBJIEHHOCTM M YPOBHS OOYUYeHUSI B
IaIbHENIIIEM;

4) dbopMmupoBaHUa KYJIbTYPbI 30POBbSI:

OCO3HaHMEe II€HHOCTM >KMU3HM, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBbIO0, YCTAHOBKM Ha 3[I0pOBBbINi 00pa3s >KM3HM, OCO3HAHME ITOCJENCTBUN U
HeNpUsTHE BPEeIHbIX IMPUBbIUEK (YIIOTpeOIEHNS aJIKOr0JIsl, HAPKOTUKOB, KypeHusl),
HEeOOXOOMMOCTM COOJIIOJIeHMsT TpaBMJI  0e30MacHOCTM Mpu  OOpallleHuu C
XMMMUYECK/MM BEIeCTBaMM B ObITY M PeaIbHOM SKU3HMU;

5) TpymoBoro BociMTaHUI:

MHTepecC K MPaKTUUYECKOMY M3YUeHMIO ITpodeccuii U Tpyaa pasjaMyHoro poja,
yBaKeHMe K TPyAy U pe3yJbTaTaM TPYAOBOM AeITeJIbHOCTM, B TOM YMCJIe Ha
OCHOBE MpPMMEHEHMS IIpeIMEeTHBbIX 3HAaHMI II0 XMMWUM, OCO3HAHHBI BBIOOP
VHIVBUIYAJIbHOM TPAEKTOPUM IIPOAOJIKEHMS 00pa30BaHMS C YUETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTM K XMMMM, OOIIIECTBEHHBIX MHTEPECOB U MTOTPEOHOCTEN,
yCHeIHoN mpodecCMOHaIbHON esITEeTbHOCTY Y Pa3BUTHUSI HEOOXOIMMBIX YMEHM,
TOTOBHOCTb aJallTMPOBATLCS B TPO(eCcCHMOHAIBHOM Cpeie;

6) 3KOJIOTMUECKOT'0 BOCIIMTAHUS

9KOJIOTMUYECKM Iieieco0OpasHOe OTHOIIeHMEe K MpUpoAe KaK MCTOUHUKY
SKM3HM Ha 3emJjie, OCHOBE e€ CYIIeCTBOBaHMSI, IOHMMaHMe [eEHHOCTH 3J0POBOIO U
6e30macHOro o6pasa >KU3HM, OTBETCTBEHHOE OTHOIIeHMEe K COOCTBEHHOMY
Gu3nMyecKkoMy U IICUXUUYECKOMY 3J0pPOBbIO, OCO3HAHME II€HHOCTM COOJIIOIEeHMS
MpaBuJI 6€30MacHOro MOBeIeHMs IIpK paboTe C BellleCTBaMM, a TaKKe B CUTYaLsIX,
YI'POSKAIOIIMX 3[TOPOBBIO U SKU3HU JIIOIEN;

CITOCOOHOCTM TIPUMEHSITh 3HAHMS, IOJIydyaeMble IPU U3YUEHUM XUMUU, OIS
pellieHNs 3aJa4, CBSI3aHHbIX C OKPYKaIOLIel IPUPOTHON CPeno, IJIS TOBBIIIEHNS
YPOBHSI  OKOJIOTMUYECKOM  KYJbTYPbl, OCO3HaHMSI TIJI0OAJLHOIO  XapakTepa
9KOJIOTMUYECKUX TIPOOJIEM UM MYyTeM UX pelleHus MOCPEeICTBOM METOMIOB XUMUM,
9KOJIOTMYECKOT'O MBbIIIEHMS, YMEHMSI PYKOBOJICTBOBAThCSI MM B ITO3HABAaTEJIbHOM,
KOMMYHMKATUBHOM U COLMA/IbHOM ITPaKTHUKe.

METAITPEIMETHBIE PE3VJIBTATDBI

B cocraBe MeTampegMeTHBIX pPe3YyJIbTAaTOB BBIAEJISIOT 3HAYMMBbIE [JIST
dbopMMpoBaHMSI MMPOBO33pEHMSI OOIeHAayuyHble TOHATHMS (3aKOH, Teopus,
MIPUHLMNII, TUIIOTe3a, (PaKT, CUCTeMa, IMPOLECC, SKCIIEPUMEHT U IPYTroe.), KOTOpbIe
MCIIONIb3YIOTCS B €CTeCTBEHHO-HAyYHbIX YUeOHBbIX IpelMeTax M TMO3BOJISIIOT Ha
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OCHOBe 3HaHWMI U3 3TUX MpeaMeToB GOPMMUPOBAThH IMpeNCTaBIeHNe O I[eIOCTHOM
HAy4YHOM KapTMHE MUPA, M YHUBEpCaIbHbIe yueOHbIe IelcTBUs (IT03HABaTe/IbHbIE,
KOMMYHMKaTUBHbIE, PEryJSITUBHbIE), KOTOpble ObOecreunBaloT GOPMUPOBaHME
TOTOBHOCTM K CaMOCTOSITEJIbHOMY IUIAaHMPOBAHMIO M OCYIIECTBJIEHUIO yuyeOHOM
IesaTeIbHOCTHA.

IlosHaBaTe/IbHbIE YHMBEPCAIbHbIE YUeOHbIE JeMCTBUS

Ba3oBble 1oruuecKme JeCTBUS:

YMEHMSI WMCIIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBbILIJIEHNUSI TP OCBOEHUMU
3HAHUM: PACKPBIBATb CMBICI XUMMUUYECKUX TOHSITMIA (BBIAEJSITh UX XapaKTepHbIe
MPU3HAKM, YCTAaHABJMBATh B3aMMOCBSI3b C OPYTUMMM TOHSITUSMM), MCIIOJb30BAaTh
MOHSITUS IJ1s1 OOBSICHEHMST OT/IEJIbHBIX (DaKTOB U SIBJIEHUH, BBIOMPATh OCHOBAHMS U
KpUTepUM IS KaacCUPUKAIUM XUMUYECKUX BEILIECTB M XUMMUUECKUX PpeaKIuii,
YCTaHaB/JIMBATh MPUYMHHO-CJIEICTBEHHbIE CBSI3M MEXKOY OOBEKTaMM M3YyueHMs,
CTPOUTH JIOTUUECKME pacCyskaeHus (MHOYKTUBHbBIE, NeAYKTUBHbIE, IO aHAJIOTUN),
IeJIaTh BbIBOIbI M 3aK/IIOUEHNS;

yMeHMe TIPUMEHSTb B IIpolecce TO3HAHMSI TIOHSTUSI (TIpeIMeTHbIe WU
MeTampeIMeTHbIE), CUMBOJIMUECKME (3HAKOBbIE) MOJIENN, VICIIOJIb3yeMbIE B XUMMUMA,
Mpeo6pa3oBbIBATh IIMPOKO MPUMEHSIEMbIE B XUMMUM MOZEIbHbIE TTPEICTaBIEHUS —
XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA), Xumuueckas Gopmysa M ypaBHEHMe
XMMMWYECKOM peaklyuu — MpU pelleHny yueOHO-TIO3HABaTeIbHBIX 33/1a4, C YUETOM
9TUX MOJEJbHBbIX IPEICTaBJIeHNI BbISIB/SIT M XapaKTepu30BaTb CYIIECTBEHHbIE
MPU3HAKM M3yUaeMbIX OOBEKTOB — XMMUUECKUX BEIIECTB ¥ XMMUYECKUX PEaKIINii,
BBIIBJIITD  OOIlIME  3aKOHOMEPHOCTM, TPUUMHHO-CJIENCTBEHHbIE CBSI3U U
MIPOTUBOPEUMS B M3yUaeMbIX ITPOLIECCaX U SIBJIEHUSIX.

Ba3oBble ucc/1egoBaTe/IbCKIe AeCTBUS:

yMeHMe WCIIOJIb30BaTh ITOCTaBJIEHHbIE BOIPOCHI B KadyeCcTBe MHCTPYMEHTa
MO3HAHMSI, @ TaK)ke B KayeCcTBe OCHOBBI [Ji1 (POpMMPOBAHMUSI TUIIOTE3BI IO
MIPOBEPKE MPaBUIbHOCTY BbICKA3bIBAEMbIX CY KIEHUIA;

MpMoOpeTeHre OIMbITa IO IJIAHMPOBAHUIO, OPTaHM3AIMM U TTPOBEIEHUIO
YUEHMYEeCKMX OSKCIIEPUMMEHTOB, YyMeHMe HabIomaTh 3a XOOAOM IIpollecca,
CaMOCTOSITEJTIbHO ITPOTHO3MPOBATh €ro pe3ysbTaT, (GopMyJIMpoBaTh 0O0OIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM IIPOBEIEHHOIO OIbITa, MCC/IeIOBaHMSsI, COCTABJISATh OTUET
O MpojeIaHHOM padore.

Pa6oTa ¢ mudopmanen:

yMeHMe BbIOMpATb, AHAIM3UPOBATb M MHTEPIPETUPOBATH MHGOPMALIO
PasIMYHBbIX BUOOB U (OpM IMpeaCcTaBIeHNs, TTOJTyYaeMyl0 U3 pa3sHbIX MCTOUYHUKOB
(Hay4YHO-TIOMYJISIpHAst  JIMTepaTypa XMMMWYECKOTO COJepsKaHMsl, CIIpaBOYHbIE
mocobusi, pecypcbl MHTepHeTa), KpUTUUECKM OIIEHMBATh ITPOTUBOPEUMBYIO U
HeJJOCTOBEPHYIO MHGOpPMAIINIO;
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yMeHMe TMPUMEHSTb pa3jMyHble METOIbl M 3alpOChl MPU IOMCKE U OTOOpe
MHbOpMaLMM M COOTBETCTBYIOIIMX MHAHHBIX, HEOOXOAVMBIX [IJISI BBITIOJTHEHUS
yueOHbIX U TO3HABATe/IbHBIX 3a7au OMpeleJIEHHOIO TUIIA, IPMOOpeTeHe OIbITa B
006/1aCTM  MCIIOJIb30BaHMSI  MHOOPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTUIA,
OBJIaJIeHVe KYJIbTYPOil aKTMBHOTO MCIIOJIb30BaHMS Pa3IMUHbIX ITOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BbIOMPATh ONTUMAaJ/IbHYIO opMy IpeacTaBaeHus: nHGopmalmm u
WJUTIOCTPUPOBATh pelllaeMble 3aJauy HEeCJTOXXHbIMM CXeMaMM, AyuarpaMmaMiu,
npyrumu (popmamu rpadmku U UX KOMOMHALIUSIMMU;

yMeHMe MWCIIOJIb30BaTh M aHAJAM3MpOBaTh B IIpollecce YYeOHOM U
MCCJIEIOBATE/IbCKOM JeSITeIbHOCTY MH(POPMALMIO O BJIMSIHUM ITPOMBIIIJIEHHOCTH,
CeJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYJKaIoIIel IPUPOTHON
cpenbl.

KoMMyHMKaTHMBHBbIE YHUBEpPCA/TIbHbIE YUeOHbIe Ae/CTBUS:

YyMeHMSI 3aJaBaTb BOINpOCHl (B Xxome auasora u (WiM) AUCKYCCUU) TIO
CYIIeCTBY  0OCy)XmaeMoit  TeMbl, (GOpPMYJIMPOBATb  CBOM  IIPEIJIOKEHUS
OTHOCUTEJIbHO BBITIOJTHEHMSI MTPE/IJIOKEHHON 3a/1a4M;

YMeHMSI ~ TPeNCTaBJIATb  IIOJyYeHHble  pe3y/JbTaThl  ITO03HABATEIbHOM
OeSITeIbHOCTM B YCTHBIX ¥ IIMCbMEHHBIX TEKCTaX; [ejaTb IIpe3eHTalyIo
pe3yabTaTOB BBIMIOJIHEHUSI XMMMUUYECKOTO 3KCIlepuMeHTa (JIabopaTOPHOr'O OIIbITA,
J1abopaTOPHONM PabOTHI IO MCCIENOBAHMIO CBOMCTB BEIIECTB, YUeOHOro MPOEeKTa);

yMeHMsT Y4eOHOrO COTPYIOHMYECTBA CO CBEPCTHMKAMM B COBMECTHOM
MO3HABAaTeJIbHOM UM  MCCJIENOBaTEIbCKOM  JeSTeJIbHOCTM  TpU  pelleHun
BO3HMKAIOIIMX ITPOOJIEM Ha OCHOBE YYETA OOIIMX MHTEPECOB M COIJIAaCOBAHMSI
nosuuui (o6cy>kaeHnsi, oOMeH MHEHMSIMM, «MO3TOBbI€ IITYPMbI», KOOPIMHALIMS
COBMECTHBIX [EeICTBUI, OIpefesieHne KpUTepuMeB IO OIleHKe KauyecTBa
BBITTOJITHEHHOM pabOThI U APYTHeE).

PerynsiTuBHBIE YHUBEpCA/IbHbIE YUeOHbIE AEMCTBUS:

yMeHMe CaMOCTOSITeIbHO OIpeNesiaTh 1ieJ AesiTeJIbHOCTH, TUIaHMPOBAaTb,
OCYIIIECTBJISITb, KOHTPOJMPOBATh M TP HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO
nesiTeIbHOCTh, BbIOMpAaTh Hambosiee 3(h¢heKTUBHBIE CITOCOOBI peleHus] YUeOHbIX U
MMO3HABaTeJIbHBIX 3a7ay, CaMOCTOSITEJIbHO COCTaBJISITh MM KOPPEKTUPOBATD
MPeJIOKEHHBIM AJITOPUTM IEUCTBMI IIPM  BBIMIOJHEHUM 3aJaHUM C YYETOM
TIOJTyUeHMSI HOBBIX 3HAHMI 00 M3ydaeMbIX OOBEKTaX — BEIECTBaX M peaKlusX,
OIIEHMBaTh COOTBETCTBME TIOJIYUEHHOTO pe3yJbTaTa 3asBJEHHON IIeJiv, YMeHMe
MCII0JIb30BaTh M aHAIM3MPOBATh KOHTEKCTHI, ITpe/IjlaraeMble B YCJIOBUM 3aTaHUM.
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IMTPEJIMETHBIE PE3YJIBTATBI

B cocrtaBe mpegMeTHBIX Pe3YyJbTAaTOB IO OCBOEHMIO 00S3aTeIbHOIO
comepykaHus, YCTAHOBJIEHHOTO [aHHOM ¢eaepayibHOM paboyelt IporpamMMoi,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYAIOIIMMMCS HayuyHble 3HAHMUS, YMEHUSI U CIIOCOOBI
IeMCTBUM, crenupuyeckue I IpegMeTHOM obsact «XUMMS», BUIbI
OeSTEeJbHOCTYM [0 IIOJyYEHMIO HOBOIO 3HaHMS, €ro MHTepHIpeTamnun,
MpeoOPa30BaHMIO U IMIPUMEHEHNIO B Pa3IMUHBIX YU€OHBIX ¥ HOBBIX CUTYAIIMSIX.

K koniy ooyuenus B 8 Kiacce rpeamMeTHble pe3y/bTaTbl Ha 6a30BOM YpOBHE
IOJIKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCSI YMEHMIA:

® PACKphIBaTh CMBICJI OCHOBHBIX XMMMUUECKMX IOHSTUIA: aTOM, MOJIEKYJIa,
XUMUUYECKUI 3JIEMEHT, IPOCTOE BEIECTBO, CJOXKHOE BEIEeCTBO, CMeCh
(omHOpOJHAs M HEOOHOPOAHAS ), BAJIEHTHOCTb, OTHOCUTE/IbHASI aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMUYeCTBO BellleCcTBa, MOJIb, MOJISIpHas Macca,
MaccoBast JOJIsI XMMUUYECKOTO 3JIeMeHTa B COeAMHEHMM, MOJISIPHBINA OOBEM,
OKCUJI, KUCJIOTa, OCHOBaHME, COJib, 3JIEKTPOOTPUIIATEIbHOCTb, CTEIleHb
OKMCJIEHUSI, XMMMWYeCKas peakuys, Kiaaccupuranus peakuyi: peakuumn
CcoenVHEHMSsI, peaklMy pasjIoKeHMUsI, peakluMy 3aMelleHus], peakiuu
oOMeHa, 9K30- U IHIOTEepMUUECKIEe peaKkluy, TerIoBou 3¢ @eKT peakuyn,
SIAPO aToMa, 3JIEKTPOHHBIM CJIOM aToMa, aTOMHas opOuTaab, pamuyc
aToma, XUMMUUecKasi CBSI3b, IOJISIpHAsI M HEMNOJISIpHAsi KOBaJIeHTHasl CBSI3b,
MOHHAsI CBSI3b, MOH, KaTMOH, aHMOH, PacTBOpP, MaccoBasl NIOJIsl BelllecTBa
(TIpolieHTHas! KOHIIeHTpalysi) B paCTBOPE;

® JJUTIOCTPUPOBATh B3aMMMOCBSI3b OCHOBHBIX XMMMWUECKUX IIOHATUN U
MIPUMEHSTh 3TU IMOHSITHSI IPU ONMCAHUM BELIeCTB ¥ UX IpeBpalleHNi;

® JICMOJIb30BaTh XMMMYECKYIO CUMMBOJIMKY MJII COCTaBjJeHUSI (HOpMYII
BEIIIECTB ¥ YPAaBHEHUIM XMMUYECKUX PeaKIInii;

® OIpeneNsaTh BaJ€HTHOCTh aTOMOB 3JIEMEHTOB B OMHAapHBIX COEAVHEHMUSX,
CTelleHb  OKMCJIEHMSI ~ 2JIEMEHTOB B OMHApHBIX  COEIVHEHMUSX,
MIPUHAIJIEXKHOCTb BEIIEeCTB K ONpeAeJeHHOMY KJAcCy COeIVHEHMN IO
dbopmynaM, BuA XMMUUYECKOM CBSI3M (KOBaJIeHTHAas M MOHHAasl) B
HeopraHMyeCcKux CoeaMHeHMsIX;

e packpbiBaThb cMmbIica Ilepumomuueckoro 3akona [. . MeHneneeBa:
IEeMOHCTPUpPOBAaTh IIOHMMAaHME IIePUOAUYECKON 3aBUCUMOCTY CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX MOJOKeHusI B Ilepmommyeckon cucreme,
3aKOHOB COXpaHEHMSI MacChl BelleCTB, MMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISPHOTO yueHusl, 3akoHa ABOraapo;

® ONMCBhIBAaTb U XapaKkTepuszoBaTb TabinuHyio ¢opmy Ilepuoanueckoi
CUCTEMbl XMMMUYECKMX 32JIEMEHTOB: pas3jinuaTb IIOHSATUS  «TJIaBHasI
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noarpynmna (A-rpyima)» u «mobouHas noarpytmna (b-rpyrmma)», manble u
OoJIbllIE TEPUOAbI, COOTHOCUTb OOO3HAUeHMs, KOTOpble VMEIOTCS B
tabmie «Ilepmogmueckast cucrema Xummdyeckux 3sjgemeHtoB . .
MeHpeneeBa» C YMCAOBBIMM XapaKTEPUCTUMKAMM CTPOEHMUSI aTOMOB
XMMUUYECKMUX JIEMEHTOB (COCTaB M 3apsj, simpa, 00lliee YMCI0 3JIeKTPOHOB
U pacrpenesieHie X I10 3JIEKTPOHHBIM CJIOSIM);

e KIacCUPUIIMPOBATh XUMMUUECKNE JIEMEHTbI, HEOPraHNUYeCKMe BellecTBa,
XUMUUECKMe peakmyy (IO YMCJIY M COCTABY YUYACTBYIOIIMX B pPeaKINUy
BEIIIECTB, 10 TEIVIOBOMY 3P deKTyY);

® XapakTepu3OoBaTh (OMMCHIBATh) OOIIME XMMMUUECKMEe CBOMCTBA BeIlEeCTB
pa3IMYHbBIX KJIACCOB, MOATBEPXKIAs OMMCaHMe TIpUMepaMy MOJIEKYJISIPHBIX
ypaBHEHMI COOTBETCTBYIOIINX XUMUUECKUX PeaKIINI;

® IIPOrHO3MPOBATHb CBOMCTBA BEILECTB B 3aBMCUMMOCTM OT UMX Ka4eCTBEHHOI'O
COCTaBa, BO3MOXHOCTM TIPOTEKAHMSI XMMMWUYECKMX IIpeBpallleHuii B
Pa3IMYHbBIX YCJIOBUSIX;

® BBIUNCISATH OTHOCUTEJbHYID MOJIEKY/SIPHYIO UM MOJISIPDHYIO  MacCChl
BEIeCTB, MAaCCOBYIO [OJIO XMMMUUECKOTO 3jieMeHTa Mo QopmyJie
CcoeIMHEeHMsI, MAaCCOBYIO JTOJIIO BEIeCTBA B pacTBOPE, TPOBOIUTH PACUETHI
10 YPaBHEHUIO XMMMUUECKON PeaKium;

® TIPUMMEHSTb OCHOBHbBIE OTEpaly MbICIUTEIbHOM MeSITEeTbHOCTY — aHaU3
M CUHTE3, CpaBHeHMe, 000OIIeHNe, CUCTeMaTU3aluio, KIacCU(PUKALMIO,
BbISIBJIEHME TIPUYMHHO-CJI€ICTBEHHbIX CBSI3€M — IJISI M3YUYeHMUS CBOMCTB
BEIIECTB U XUMUUECKUX peakllMii, eCTeCTBEHHO-HAayuyHble MeTOIbI
MO3HaHMSI — HaOJIIofeHNne, M3MepeHue, MOJe/MpOBaHMe, SKCIIEPUMEHT
(peasTbHBIN U MBICJIEHHBIN);

e ([JeoBaThb IpaBWiIaM  I[IOJIb30BAaHMS  XUMMUUECKOM  TIOCYIOM U
JabopaTOpHbIM OOOpYyIOBaHMEM, a TakXke IIpaBWwIaM oOpalleHus C
BEIIECTBAMM B COOTBETCTBUM C MHCTPYKUMSIMM II0 BBINOJHEHUIO
J1a0OpaTOPHBIX XMMMUUECKMX OIIBITOB II0 IIOJYYEHUIO U COOMpaHMIO
razoo0pasHbIX BelecTB (BOAOPOJAAa ¥ KUCIOPOa), ITPUTOTOBJIEHUIO
pPacTBOPOB C OMpeAeEHHON MaCcCOBOM HOJieMl PaCTBOPEHHOI'O BeEIeCTBa,
IUIAHMPOBAaTb UM IIPOBOAUTb  XUMMUYECKME  OKCIEPMMEHTBI  TIO
pacIio3HaBaHMIO PACTBOPOB IleJIoUel U KUCJIOT C MOMOIIIbI0 MHAMKATOPOB
(makmyc, peHondTanenH, METUIOPAHK U APyTUe).

K koHily o6yueHus: B 9 Kiracce npeameTHble pe3ybTaTbl HA 6a30BOM yPOBHE
IOJIKHBI OTpakaTb COPMUPOBAHHOCTD Y OOYYAIOIIMXCST YMEHUI:
® DpACKpbIBaTb CMbBICJI OCHOBHBIX XUMWYECKUX TMOHSITUM: XUMUUECKUIA
JIEMEHT, aTOM, MOJIeKyJa, MOH, KaTMOH, aHMOH, IPOCTOE BeLIeCTBO,
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CJIO’)KHOE BeIlleCTBO, BaJIEHTHOCTb, 3JI€KTPOOTPULIATEbHOCTb, CTeIleHb
OKMCJIEHUSI, XMMMUUECKasl peakLysi, XMMIJYecKasl CBSI3b, TEIJIOBOM 3G deKT
peakuuu, MOJIb, MOJIIPHbIM  OOBEM,  pacTBOpP,  DJIEKTPOJIATHI,
HE3JIEKTPOJIUTDI, 3JEKTPOIUTUYECKAsT OUCCOLMALMsI, peakluy MOHHOT'O
obMeHa, KaTaJu3aTop, XMMMUUECKOe paBHOBecHe, oOOpaTMMble U
HeoOpaTMMble peakLyM, OKUCIUTETbHO-BOCCTAHOBUTEJIbHBIE peaKLVu,
OKUC/IUTEb,  BOCCTAHOBUTE/Jb, OKMUCJIEHME U  BOCCTAHOBJIEHME,
aJyoTponusi, aMGOTEepHOCTb, XMMMUUECKasi CBsI3b (KOBaJIeHTHasl, MOHHas,
MeTa/UMJyeckas), KpUCTaJuIMuecKasi PpelIeéTka, KOppo3usi MeTaJsljIoB,
CIUIaBbl, CKOPOCTb XMMMUUYECKOM peakiuy, IIpelesbHO IOMyCTUMast
KoHueHTpauus I1/IK BeriecTsa;

WTIOCTPUPOBATh B3alMIMOCBSI3b OCHOBHBIX XMMMYECKMX IIOHSITUM U
MIPUMEHSITh 3TU IMOHSITHSI IIPY OMMCAHUM BEIIeCTB U UX IPEeBPalleHNI;
MCIIOJIb30BaTh XMMMUYECKYI0 CUMBOJIMKY [IJIS COCTaBjeHusI (popmy
BEIIECTB ¥ YPaBHEHUM XMMUUECKUX PeaKIIN;

OIpee/IsiTh BAJIEHTHOCTb M CTEIIeHb OKMUCJIEHUSI XUMUUECKUX 3JIEMEHTOB B
COeIMHEHMSIX PasjIMYHOrO COCTaBa, MPUHAMJIEXHOCTb BEIIEeCTB K
OIpeeJIEHHOMY KJIACCY COeOMHEHMI 1Mo (GopmyJsiaM, BUI XUMUYECKON
cBsI3M  (KOBaJieHTHasl, MOHHAs, MeTa/ulM4yeckas) B HeOpraHMUYEeCKUX
COeIVHEHMSIX, 3apsill MOHAa IO XUMMUYeCcKou (opmyse, XapakTep Cpelibl B
BOJIHBIX PacTBOpaX HEOPraHUYECKUX COeIMHEHUM, TUIT KPUCTAIMUECKON
PELIETKY KOHKPETHOT'O BEIleCTBa;

packpbiBaTb cMbIica Ilepmomuueckoro 3akoHa [I. M. MeHpgeneeBa u
IeMOHCTPUpPOBAaTh €ro IOHMMaHMe: ONMUChIBaTb U XapaKTepu3OBaThb
tabmunyio Gopmy Ilepuomgmueckoi CUCTEMbI XMMWYECKUX 3JIEMEHTOB:
pasnuMuaTth IIOHSATUSI «IJIaBHasg moArpymma (A-rpymma)» M «IoOOYHast
noarpynna (b-rpynma)», masble ¥ OGoJiblliMe TepUOIbl, COOTHOCUTH
0003HAuUeHMsI, KOTOpble WMMEIOTCI B IepUOAMUYecKoy Tabymie, C
UMCJIOBBIMM ~ XapaKTEPUCTUMKAaMM  CTPOEHMSI  aTOMOB  XMMMUYECKUX
3JIeMeHTOB (cocTaB M 3apsin siApa, OOIlee YKMCIO 3JeKTPOHOB U
pacmpenejieHMe MX II0 3JEeKTPOHHBIM CJIOSIM), OOBSICHSTH OOIIMe
3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB 3JIEMEHTOB UM UX COEOUHEHUN B
rpeaesiax MayIbIX MEPUOIOB U TJIABHBIX MOATPYIII C YUYETOM CTPOEHUS UX
aTOMOB;

KJIaCCUDUIMPOBATh XUMMUUYECKME 3JIEMEHTbI, HEOPraHMYeCKMe BellecTBa,
XUMUUYECKMe peakmyy (MO YMCJIY M COCTaBY YUYAaCTBYIOIIMX B pPeaKINUy
BEIIIECTB, 0 TEIJIOBOMY 3(DGEKTY, M0 M3MEHEHUIO CTEIleHeM OKMCJIEHUS
XUMUUYECKUX 3JIEMEHTOB);
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XapaKTepu30BaTh (OMMCHIBATh) OOIME U cHeuyM@uUyecKue XUMUUECKNe
CBOMCTBA TIPOCTBIX M CJIOKHBIX BEIIECTB, IIOATBEPKOAsI OIMCaHME
MIpUMepaMy  MOJIEKYJIIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX
XUMWYECKUX PeaKInii;

COCTaBJIITb YpaBHEHMUSI 2JIEKTPOJUTUUECKOM IUCCOUMALUM  KUCIOT,
11IeJIOUeN U CoJieil, MOJIHbIe ¥ COKpallléHHbIe YpaBHEHMST peaKiuii MOHHOT'O
obMeHa, YypaBHEHMSI peaklui, IOATBEPKIAIONIMX CYIIeCTBOBaHUE
TeHEeTMYECKO CBSI3M MEKIY BEIeCTBAMM Pa3/IMIHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTb OKMCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPeaKkLyi
IIOCPECTBOM COCTaBJIEHMSI SJIEKTPOHHOTO OajlaHCca 3TUX peaKIinii;
MPOTHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMMOCTM OT MX CTPOEHMS,
BO3MOXHOCTM ITPOTEKaHMS XUMMUUECKUX IIpeBpallleHMii B Pas3IMUHbIX
YCJIOBUSIX;

BBIUMCJIATH OTHOCUTEJIbHYIO MOJIEKY/IIPHYIO M  MOJISIPHYIO  MacChl
BEIIeCTB, MAaCCOBYIO [JOJII0O XMMMUECKOTO 3jieMeHTa 1o dopmyJie
coeMHEeHMsI, MaCCOBYIO JIOJIIO BEI[eCTBA B PacTBOpE, MTPOBOIUTh PACUETHI
10 YPaBHEHUIO XMMMUUECKON PeaKium;

coboaTh  IpaBMja  MOJb30BaHMS ~ XMMMYECKOM  TOCYIOM U
JabopaTopHbIM OOOpyIOBaHMEM, a TakKe TIIpaBuja oOpalleHus C
BEIIECTBAMM B COOTBETCTBUMM C WMHCTPYKUMSIMM IO BBIIIOJIHEHUIO
J1a00OpaTOPHBIX XMMMUUECKMX OIIBITOB II0 IIOJYYEHMIO U COOMpaHUIO
ra3oo0pasHbIX BellecTB (aMMMaka M yIAeKUCIOTo rasa);

MPOBOAUTL  peakiuy, IOATBEpPsKIAlolye  KauyeCTBEHHbI  COCTaB
pPa3IMUHbBIX BEIECTB: PACIIO3HABATb OMBITHBIM ITYTEM XJIOPUI-, OPOMMUI-,
moaua-, kKapboHat-, ¢ocdar-, cumkar-, CcyabdaT-, TUIAPOKCUA-MOHBDI,
KaTMOHBI aMMOHMSI ¥ MOHbI M3YUYEHHBIX METa/UIOB, IPUCYTCTBYIOIIME B
BOJIHBIX PaCTBOpaxX HEOPTraHNYECKMX BEIeCTB;

MIPUMEHSTh OCHOBHBIE OIepalyyi MbICJIUTEIbHOM IEeSITeIbHOCTM — aHa/IU3
M CUHTe3, CpaBHeHMue, OO0OOIlleHNue, CUCTeMaTu3alyio, BbISIBJIEHNUE
MIPUYMHHO-CJIEICTBEHHbIX CBSI3€M — IJISI M3YUYEeHMs CBOMCTB BEILECTB U
XMMUUYECKMX Ppeakiuii, €eCTeCTBEHHO-HayyHble METOAbl IIO3HAHUS —
HabJoieHe, M3MepeHne, MOJeJMpPOBaHMe, SKCIIepPUMEHT (peasbHbI U
MBICJIEHHBIN ).
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TEMATHUYECKOE IIJTAHVNPOBAHUE

8 K/TIACC
KonnuecTBo uacoB
Ne HaumeHoBaHuMe pa3gesioB u dneKkTpoHHbIe (LM poBbIE)
KonTpoabHbIe IIpakTHueckue
n/m TeM IIPOrpaMmbI Bcero oOpa3oBaTe/IbHbIE PECYPChI
paboThI paboThI
Paspen 1. IlepBoHava/ibHbIe XMMUYECKUE TIOHSATHUS
Xumusg — BaykHasl 06J1aCTh

11 €CTeCTBO3HAHUS U 5 9 Bbubmmoreka HOK

’ MPaKTUYECKON AeITEIbHOCTU https://m.edsoo.ru/7f41837c

YyeJI0oBeKa

1.2 BeitiecTBa 1 xumuueckue 15 1 Bbubmmorexka LIOK

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

Utoro no paspeny 20

Pasnen 2. BaxkHeiIime MpeacTaBUTe/ I HEOPTaHMYECKUX BellecTB
91 Bosayx. Kucnopon. ITousatue 6 bubmmoreka ITOK

' 06 okcumax https://m.edsoo.ru/7f41837¢c
9.9 Bopopogn. IlousTie o xucaorax g 1 bubmnoreka HOK

) U COMSIX https://m.edsoo.ru/7f41837c
973 Bopna. PactBopnl. ITousitie 06 5 1 1 bubmnoreka HOK

) OCHOBAHUSIX https://m.edsoo.ru/7f41837c
94 OcHOBHBIE KJIaCChI 1 1 1 Bubmmoreka IOK

) HEOpPraHMYeCKUX COeIVHEHUN https://m.edsoo.ru/7f41837c

UTtoro o pasgerny

30
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Pasnen 3. ITlepuoanueckuit 3akoH u [Tlepuoguueckas cucrema xummuueckux siemMeHToB [I. 1. MengeneeBa. CTpoeHne aToOMOB.

Xumnuueckast cBsisb. OKMC/INTE/IbHO-BOCCTAHOBUTE/TbHbIE peaknun

IMepuopyuueckuii 3aKOH U
21 INepuopuueckas cucrema 7 Bbubnmnoreka LIOK
XUMuueckux synemenTon [I. U. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHne aTroma
XuMMuecKkast CBSI3b. BuGorexa LIOK
5.2 OrucuTenbHo- 8 2 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHbIE peaKLU
Bubmmorexka LIOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
PesepBHOe BpeMs 3 Bubmroreka LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68 s
I[TPOTPAMME
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9 KJIIACC

KonnuecTBo uacos DJ/IeKTPOHHbIE
HaumenoBaHue pa3sgeyioB U TeM
Ne m/mt Koutponbubie | ITpaktnueckue | (tmdppossie)
MpOorpaMMbI Bcero
padoThI paGoThI o6pasoBaTebHbIe
pecypchI
Paspen 1. BenrecTBo U XMMuueckue peaxkuumn
11 [ToBTOpEHME U yryOIIeHNEe 3HAHUI s 1 bubmmoreka HOK
) OCHOBHBIX pasfeioB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
1.2 OcHoOBHbIE 3aKOHOMEPHOCTHU XUMMUUECKUX 4 bu6bmmorexka LIOK
' peaxkuuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTUIECKAST TUCCOIMALIVS. 3 1 1 Bubmmorexka LIOK
’ XuMMUecKye peakiuy B pacCTBOpax https://m.edsoo.ru/7f41a636
Hroro 1o pasmeny 17
Pasnen 2. HemeTanabl U X coegMHEHUS
91 O611as xapakKTepUCTUKA XUMUUIECKUX 4 1 bubmmoreka IIOK
' aseMeHTOB VIIA-rpymmsl. I'asoreHsr https://m.edsoo.ru/7f41a636
O6111as1 XxapaKTepUCTUKa XUMUUECKUX
i Bubmmoreka IOK
2.2 asemeHTOB VIA-rpymnmsl. Cepa u eé 6
https://m.edsoo.ru/7f41a63%6
coeiViHEeHMST
O6111ag xapaKTepUCTUKA XUMUUECKUX
2.3 aj1ieMeHTOB VA-rpyrmbl. A30T, hocdop U ux 7 1 BuGmorera [TOK
) DY THLBL. ’ P https://m.edsoo.ru/7f41a636
coeViHeHUST
O611ast XxapaKTepUCTUKA XUMUUECKUX
Bubmmoreka IIOK
2.4 asemeHTOB IVA-rpynmel. Yriepon u 8 1 2
. https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeOVHEHMS
HWroro 1o pasmeny 25
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Pa3gen 3. MeTa/iabl M UX COeAVHEHUS

3.1 O611me cBOMCTBA METa/IJIOB 4 Bubmrorexa HOK
) m https://m.edsoo.ru/7f41a636
3.2 B 7 TaJUIbI ¥ X COeIUHEHMS 16 Bubmrorera [TOK
) KHENLINE Me A https:/m.edsoo.ru/7f41a636
Wtoro o pasgeny 20
Paszgen 4. Xumus u oxkpyskamwinas cpega
4.1 B a ¥ MaTepuaJIbl B KU3HU UejIOBeKa 3 Bubmiorexa HOK
) CliecTs praz : https://m.edsoo.ru/7f41a636
Ntoro no pasgeny 3
p 3 bubmmnoreka HOK
€3€PBHOE BpENT https://m.edsoo.ru/7f41a636
OBLIEE KO/IMYECTBO YACOB I1IO ITPOTPAMME 68
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IIOYPOYHOE IINTAHNPOBAHUE

8 KJIACC
KonnuecTBo uacos DJIeKTPOHHbIE
Ne mudpoBbIe
Tema ypoka Kourposibabie | IIpakTuueckue
n/m Bcero oOpasoBaTeIbHbIE
padoThI padoThI
pecypchbl

] ITpenmer xumun. Ponb XumMum B sKU3HU 1 Bbubmmoreka HOK
yejioBeKa. Tesia 1 BelllecTBa https://m.edsoo.ru/ff0d210c

2 ITousaTHe 0 MeTogax MO3HAHMS B XUMUA 1 BuGmmorexa [TOK

A https://m.edsoo.ru/ff0d227e
ITpakTnueckast pabora Ne 1 «ITpaBmia paGoTsI
. bub6anoreka IIOK
3 B JJaOOpaTOpUM U TIPUEMBI OOpaIIeHNsI C 1
https://m.edsoo.ru/ff0d23dc
J1abopaTOpHBIM 0OOPYIOBAHMEM»

4 UncTtele BelectBa U cMecu. Criocobbl 1 bubmmorexka IOK
paspesieHus: cMeceii https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabora Ne 2 «PasgeneHue

5 cMecell (Ha IpUMepe OYMCTKY TIOBAPEHHOMN 1 Bumiorexa LIOK

P p P https://m.edsoo.ru/ff0d28c8
comm)»
bubmnoreka HOK
6 ATto oJie 1
TOMBE M MOJICKYJIbT https://m.edsoo.ru/ff0d2a6¢

7 XumMnudeckye 3jieMeHTbl. 3HaKM (CMMBOJIbI) 1 bubmmoreka IIOK
XUMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 ITpocTbie u C/IOKHBIE BEIeCTBa 1 Bubmiorexa HOK

P m https://m.edsoo.ru/ff0d2a6¢
bub6moreka IIOK

9 ATOMHO-MOJIEKYJISIDHOE YUeHNe 1 =

https://m.edsoo.ru/ff0d2d50
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3aKOH IOCTOSHCTBA COCTaBa BeleCTB.

Bbubmnorexka LIOK

10 Xummnueckas popmysa. BajreHTHOCTE aTOMOB
bopmy. https://m.edsoo.ru/ff0d2eae
XUMMUYECKUX IJIEMEHTOB
1 OTHOCKUTe/NIbHASI aTOMHAasI Macca. Bbubmmoreka HOK
OTHOCHUTeIbHAST MOJIEKYJISIPHAS] Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XMMUYEeCKOTO 3JIEMEHTa B bu6anoreka IIOK
coegVHeHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BeltlectBa. Mosb. MossspHast bubmoreka LIOK
Macca https://m.edsoo.ru/ff0d5230
14 dusmyeckyre U XUMMUECKue SIBJIeHMS. Bbubmmoreka HOK
XuMuuecKkast peakumsi https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky 1 yCIOBUS MPOTEKAHMUS Bbubmmorexka LIOK
XUMUUECKUX peaKLuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHMsI MacChl BEILIECTB. bubmoreka LIOK
Xummyeckne ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienns koymyecTBa, Macchl BellleCTBa bubmmoreka IOK
10 YPaBHEHMSIM XVMMUYECKUX PEaKIUIA https://m.edsoo.ru/ff0d5708
Knaccnpuranys XuMuaeckux peakimii
18 (coenyuHeHusI, pa3oKeHUsI, 3aMeleHMs BuGmrorexa OK
P ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — YyU€HbIN-
19 sHimkiIonenyuct. O6o06i1eHne 1 BuGmorexa LHOK
] . https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUMI
20 KonTposnbhas pabora Nel mo Teme «BeriecTBa bubmmorexka IIOK
U XUMUYECKMe peakium» https://m.edsoo.ru/ff0d4290
91 Bosgyx — cmecsh rasos. CocTtaB Bo3gyxa. bubnnoreka LHOK

KI/ICIIOIJO,EL — 3JIEMEHT U IIPOCTOE BelleCTBO.

https://m.edsoo.ru/ff0d448e
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Oson

dusnuueckue 1 XMMUUIECKMUE CBOMCTBA

22 Kucaopoza (peakuyy OKUCIeHNs], TOpEHKE) Bu6miorexa [IOK
POA (peaictt » TOPEHNE). https://m.edsoo.ru/ff0d4614
IMousiTiie 06 okCcHIax
Crnoco6bI TTOTyuYeHMsI KUCJIOpOoia B
23 JlabopaTopuyt U IMPOMBIIIJIEHHOCTH BuGmrorexa HOK
patop b ' https://m.edsoo.ru/ff0d497a
[Tpumenenne Kucjoposa
TemnoBoi 3pdHEKT XMMUUECKON peaKin,
bubmnoreka HOK
24 TIOHSITHE O TEPMOXMMMUYECKOM YPaBHEHUM,
https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUYECKUX PEaKIMIX
TormwmBo (HedTb, YTOJib U METaH).
bubmnoreka HOK
25 3arpsisHeHMe BO3[yXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MpenoTBpalleHNsT
[IpakTnueckast pabora Ne 3 o Teme
26 «ITonyuenne u cobupanme Kucjiopoja BuGmrorexa HOK
Y . P poad, https://m.edsoo.ru/ff0d4ae2
MU3y4YeHNe ero CBOVICTB»
97 Bopopon — syieMeHT 1 IIPOCTOE BEIECTBO. Bbubmmorexka [IOK
HaxoskmeHne B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusnueckue 1 XMMMUUeCKe CBOVICTBA bu6mmorexka IOK
Bogopopa. [Ipumenenne Bogopopa https://m.edsoo.ru/ff0d4dd0
bubmnoreka HOK
29 ITonsiTHe 0 KMCIOTaX U COJISIX
https://m.edsoo.ru/ff0d50d2
20 Crnoco6bI TTosTyueHnst BOIOpoza B bubmmoreka IIOK
yniabopatopun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckast pabota Ne 4 110 Teme
bubnnoreka LHOK
31 «ITomyuenne u cobupaHme Bogopoza,

M3yUyeHe ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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Bbubnmnorexka LIOK

32 MonsipHblit 06bEM ra3oB. 3aKOH ABOraapo
https:/m.edsoo.ru/ff0d542e
Boruncienns 06b€Ma, KOJIMUYeCTBa BellecTBa
Bbubmmoreka IIOK
33 rasa I10 ero M3BeCTHOMY KOJIMUECTBY
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA MJI OOBEMY
Borumciiennst 06b€MOB ra3oB 10 YpaBHEHUIO
. Bbubmmoreka HOK
34 peaxiuy Ha OCHOBE 3aKOHAa 0O'bEMHBIX
. https:/m.edsoo.ru/ff0d5708
OTHOIIIEHMI Ta30B
. Bbubmmoreka HOK
35 dusnueckye 1 XMMUYECKye CBOMCTBA BOMbI
https://m.edsoo.ru/ff0d587a
%6 CocraB ocHoBaHui. [Tonsatue 06 Bbubmmoreka HOK
MHOMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurensb. Hachimiensbie n
37 HeHachIlIeHHbIe pacTBOpbl. MaccoBas o BuGmmorexa LOK
p PBI. https://m.edsoo.ru/ff0d5b40
BEIIECTBA B pacTBOpeE
ITpakTnueckas pa6ota Ne 5 o Teme
38 «IIpurorosjieH1e pacTBOPOB C OIpene/IEHHOMI BuGmorexa LOK
P . . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOM A0JIeM pACTBOPEHHOTO BEIIECTBA»
29 KonTposnbhas pabora Ne2 mmo Teme bubmmoreka IIOK
«Kucnopon. Bomopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaaccupuUKamysi, bubmmorexka IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITosryuenne 1 XMMMUECKME CBOVICTBA
41 KUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX BuGmrorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCIJIOB
4 OcHoBaHMs: cOCTaB, Kiaccuduranmus, bu6anoreka IIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyuyeHne u xuMmuyeckme CBOCTBA Bbubmnorexka LIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, Kiaccuduranys, bu6anoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
. Bubmmoreka IIOK
45 [TomyueHne u xuMMUUecKme CBOMCTBA KUCIOT
https://m.edsoo.ru/ffOdfee2
46 Conu (cpemHyMe): HOMEHKJIaTypa, ClIOCOObI bubmmoreka HOK
MTOJTyYeHMsT, XMMMUUECKe CBOVICTBA https://m.edsoo.ru/00ad9474
IIpakTnueckas pabora Ne 6. Pemenue
47 9KCIEepUMEHTA/IbHbBIX 3a/1a4 II0 TEME bubmnoreka HOK
«OCHOBHbIE KJIACChI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
coenVHeHUN»
48 ['eHeTMueckas CBsI3b MeXAY KaaccaMu bubmmoreka LIOK
HEOPraHMYeCKUX COeIVHEHUIA https://m.edsoo.ru/00ad9a50
. bub6moreka LIOK
49 O060611ieHMe U cucTeMaTH3aLMs 3HaHUI 1
https://m.edsoo.ru/00ad9cb2
KoutposbHast pabora Ne3 o Teme
" bubmnoreka HOK
50 OcHOBHbBIE KJIaCChl HEOPTAHUYECKUX
on https://m.edsoo.ru/00ad9ela
COeVIHEHU
ITepBble MOMBITKY KiIacCUPUKALINA
bubmnoreka HOK
51 XMMUYECKUX 3JIeMeHTOB. IToHsTIE O rpymTax
https://m.edsoo.ru/00ad9ffa
CXOIHBIX 3JIEMEHTOB
[Tepuonmueckuit 3akoH u [lepnoanueckas
Bbubmmoreka IOK
52 cucTemMa Xummueckux synemeHToB . U.
https://m.edsoo.ru/00ada52c
MenpeneeBa
Bbubmmoreka IOK
53 [Tepuoppl, Tpymmnbl, TOATPYIIIIBI

https://m.edsoo.ru/00ada52c
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Crtpoenne atomoB. CocTaB aTOMHBIX SITED.

Bbubmnorexka LIOK

54
W3oTomnbl https://m.edsoo.ru/00ada342
CTpoeHne 3/1eKTPOHHBIX 0060JI0UEK aTOMOB
. Bbu6mmoreka HOK
55 snemeHdToB Ilepmnopmueckon cucremsr 1. U.
https://m.edsoo.ru/00ada6bbc
MenpeneeBa
XapakTepuCcTuKa XMMUIECKOrO 3jIeMEHTa MO
. Bubmmoreka IIOK
56 ero noJjioxkenuio B [lepuomyuueckon cucreme
https://m.edsoo.ru/00ada824
. 1. Meupeneena
3uauenue [lepmoguueckoro 3akoHa Ajist
57 pa3BUTUSI HayKu U nipaktuku. . W. bu6bmmoreka LIOK
MeHpeneeB — y4Y€HbBIN, MTEAror u https://m.edsoo.ru/00ada96e
IrpaskIaHuH
PezepsHubiin ypok. O600111eHME U
58 cucrteMaTum3aiysa sHaumuii / Becepoccuiickas Bubmorexa [TOK
1 p https://m.edsoo.ru/00adb33c
MpoBepoYHast paboTa
Koutposbhast pabora Ne4 o Teme «CtpoeHne
. bubmnoreka HOK
59 aroMma. Xummueckasi cBsi3b» / Bcepoccuiickas
https://m.edsoo.ru/00adb486
MpoBepoYHast paboTa
60 DJIEKTPOOTPULIATESIBHOCTD aTOMOB Bbubmmorexka [IOK
XUMUUECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubmmorexka [IOK
61 HNouHas xuMmdeckasi CBSI3b
https://m.edsoo.ru/00adac34
bubmnoreka HOK
62 KoBasienTHas moJisipHast XMMuueckasl CBSI3b
https://m.edsoo.ru/00adaab8
bubmnoreka LHOK
63 KoBasienTHas HenoisipHast XMMMUYECKasi CBSI3b
https://m.edsoo.ru/00adaab8
Bu6mmoreka IOK
64 CreneHb OKMCIEHUS a0

https://m.edsoo.ru/00adae28
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Bbubnmnorexka LIOK

65 OxuMc/mMTeIbHO-BOCCTAHOBUTEIbHBIE PEAKIINN 1
https://m.edsoo.ru/00adb076
Bubmmoreka IOK
1
66 OxucanuTeN 1 BOCCTAaHOBUTEIU hitps/m.edsoo.rw/00adb076
Pesepsublit ypok. O6061LIeHNe U
67 CMCszaTM?,Z pm[ 3HaHI/H;Iu 1o teme «CtpoeHne 1 BuGmmorexa IIOK
H p https://m.edsoo.ru/00ad9cb
aToma. XMMMUYeCKasl CBSI3b»
68 PesepBHbIi1 ypok. O6006111eHME U 1 bubmmoreka HOK
cycTeMaTu3almsa SHaHu https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB ITO I[TPOTPAMME 68 4
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9 KJIIACC

KonnuecTBo uacos DJIEKTPOHHbIE
mudpoBbIe
Nen/m | Tema ypoka Kourponbusble | ITpakTuueckue
Bcero oOpasoBaTe/IbHbIE
padoThI padoThI
pecypchI
ITepuomuueckuii 3akoH. [lepuognueckas
Bbubnmnoreka LIOK
1 cucrteMa XuMmmueckux syemenTos [I. 1. 1
https://m.edsoo.ru/00adb59%e
MeHnpeneeBa
3aKOHOMEPHOCTY B M3MEHEHUM CBOJCTB
. bubmnoreka HOK
2 XUMUUECKUX 3JIEMEHTOB IEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
eproaoB
3 Knaccndukanys u HoMeHK/IaTypa 1 bub6moreka LIOK
HeopraHnyecKux BellecTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoi cBSI3Y U TUIIBI 1 Bubmmorexka LIOK
KPUCTAJIJIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtposbHas pabora Nel o Teme
5 «IToBTOpEHME U YTITYyOJIEHE 3HAHUI 1 1
OCHOBHBIX pa3fesioB Kypca 8 Kjiacca»
6 Knaccnbuxaiiys XuMmuaeckux peaxkiiuii o 1 Bbubmmorexka [IOK
pasJIMUHBIM IIPU3HAKaAM https://m.edsoo.ru/00adbcb0
IToHATHME O CKOPOCTH XMMUUYECKON pPeaKkiui.
bubmnoreka HOK
7 IToHsITME O TOMOTEHHBIX U IreTepOreHHbIX 1
https://m.edsoo.ru/00adbe9a
peakuusax
[TousTHE O XMMMUYECKOM PaBHOBECUM.
g DaKTOopkI, BJAMSIIONIME HA CKOPOCTb ! bu6moreka IIOK

XUMMUUECKOM peakumm u 1oJio>KeHune
XMMMNYECKOro paBHOBECHUSI

https://m.edsoo.ru/00adc28c
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OKUCIUTETbHO-BOCCTAHOBUTEJIbHBIE

Bbubmnorexka LIOK

9
peakuumu https://m.edsoo.ru/00adcade

10 Teopust 371eKTPOINTUUECKON AUCCOIVALINAN. bubmmoreka HOK
CusbHbIe U c1abble 3JIeKTPOIUTDI https://m.edsoo.ru/00adcd68

11 Houuble ypaBHEeHMS peaKLil Bumorexa 10K

yp peaxt https://m.edsoo.ru/00add448
XumMnueckyue CBOMCTBA KMUC/JIOT ¥ OCHOBaHMII
12 B CBeTe IpencTaBeHnit 06 BuGmrorexa HOK
P . https://m.edsoo.ru/00add5d8
3JIEKTPOIUTUUECKOI TUCCOLMALINNA
XymMuueckye CBOVMCTBA COJIel B CBETe
13 MIpeACTaB/IeHNI 00 JIEKTPOIUTUUECKON Bubmiorexa HOK
Pen p https://m.edsoo.ru/00add8b2
IyCccoLManun
14 IMousaTre o ruaposn3se conei Bubmorexa [IOK
b https://m.edsoo.ru/00add9d4
Bubmmorexka LIOK
15 O600611eHMe U CUCTeMaTMU3aLs] SHAHUI
m 1 https://m.edsoo.ru/00addd12

16 [TpakTnueckas pabora Ne 1. «Perrenne bubmmoreka ITOK
3KCIIEPMMEHTAJIbHbIX 3a4a4» https://m.edsoo.ru/00addbfa
KonTtposnbHas pabora Ne2 o Teme

bubmnoreka HOK
17 «DJIEKTPOJIUTUYUECKAST TYCCOIMAIINS.
https://m.edsoo.ru/00addecO
XuMuyeckue peakliyu B pacTBOpax»

18 OO611as xapaKTepUCTMKA IaJIoreHOB. bubmmoreka IIOK
Xumuueckye CBOVCTBA Ha MpUMepe XJiopa https://m.edsoo.ru/00addfe2
XopoBogopon. CoJisiHas KMCJI0Ta,

19 XMMMUECKMe CBOMCTBA, [IOJIyUeHue Bubmiorexa HOK

’ y ’ https://m.edsoo.ru/00adel104
IIpUMeHEHNeE
bubnnoreka LHOK
20 [TpakTuueckast pabora Ne 2 1o Teme 1

https://m.edsoo.ru/00ade348
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«TTomyueHue CONISTHOV KUCIOTBI, U3yUeHMe
eé CBOVICTB»

Brruncienus mo YPaBHEHUAM XMMMNYECKNUX

21 peakLuii, eCJIY OOVH U3 PeareHToB JaH B BuGmmorexa [TOK
’ https://m.edsoo.ru/00ade488
U30BITKE
99 O611ag xapakTepuCcTHKa 3j1eMeHToB VIA- bu6mmoreka IIOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AunoTpornHbie MoaubUKaIu Cephbl.
.. . bubmnoreka HOK
23 HaxoskneHue cepbl 1 €€ coeiiHEHN! B
. https://m.edsoo.ru/00ade64a
npupojie. XuMudeckue CBOMCTBA CepPbI
94 CepoBogopoj, cTpoeHue, pusndeckue u bubmoreka IHOK
XMMMUYECKME CBOVICTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepol. CepHast KMCJIOTA,
. Bbubmmoreka HOK
25 dbusmueckme 1 XMMMIeCKme CBOMCTBA,
https://m.edsoo.ru/00adea28
npUMeHeHMe
XuMudeckue peakiiyu, jieskaiiye B OCHOBE
2% MIPOMBIIIVIEHHOTO CITOCO0a MOTyUeHMsI bubmmoreka ITOK
CEepHOM KUCIOThI. XMMUYECKOe 3arpsisHeHne https://m.edsoo.ru/00adec8a
OKpY’Kalollley cpeibl COeMHEHUSIMU CePbl
97 Brorunciienne MaccoBoil JOIM BbIXOZA Bbubmmoreka IOK
MPOAYKTA peakuumn https://m.edsoo.ru/00adec8a
O6111as xapakKTepuCTHKa 3j1eMeHTOB V A-
98 rpyImibl. A30T, paclipocTpaHeHNe B bubmmoreka IIOK
npupoie, GpMU3MUEeCKNe U XUMUUIeCKe https://m.edsoo.ru/00adeeab
CBONCTBA
29 AmMuak, ero usnyeckme U XuMmudeckue bubmmoreka IIOK

CBOJICTBA, ITOJTyY€eHN e Y TIpUMEHeHe

https://m.edsoo.ru/00adf004
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[TpakTnueckast pabora Ne 3 1o Teme

30 «ITonyueHne amMmmmaka, u3ydeHue ero Bubmrorexa [TOK
. 4 a4 https://m.edsoo.ru/00adf180
CBOVICTB»

71 A3oTHas K1cJIoTa, e€ pusndeckue u Bbubmnorexka LIOK
XUMUUYECKME CBOVICTBA https://m.edsoo.ru/00adf306
Wcnonb30BaHMe HUTPATOB U COJIEM aMMOHMS

22 B KaueCTBe MMUHEPAJIbHBIX yI0OpEHMIA. bubmmoreka IIOK
XumMmnyeckoe 3arpsisHeHre OKpYsKaroIien https://m.edsoo.ru/00adf518
cpenbl COeIVHEHMSIMM a30Ta
®ocdop. Okeup docdopa (V) 1 pochopras

33 KMCJIOTa, pu3MUecKue U XuMudecke Bubmorexa [IOK

o https://m.edsoo.ru/00adf68a
CBOMCTBA, MTOJTy4YeHle
Ucnonwp3oBanne pochaToB B KauecTBe
34 MMHepaIbHbIX YIOOpeHnit. 3arpsasHeHne Bubmorexa [TOK
p . y p ’ p https://m.edsoo.ru/00adfc20
npupoiHON cpenbl hocdaramu

3z VYriepon, pacnpocTpaHeHe B IPUPOJIE, bubmmoreka IIOK
(dusnyeckme u XMMUIECKNe CBOVICTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriiepona, ux GuUsudeckue u

%6 XMMMUYECKME CBOMCTBA. DKOJIOTHUYECKMe Bbu6mmoreka IOK
Mpo06JIeMbI, CBSI3aHHbIE C OKCUIOM YyTJIEpoaa https://m.edsoo.ru/00adfebe
(IV)

.. bubmnoreka HOK
37 YroJibHasl KUCJIOTa U €€ COJIU
https://m.edsoo.ru/00ae006¢c
[TpakTuueckast pabora Ne 4 1o Teme
" bubmmoreka IOK

38 [TonyyeHne yrjieKucaoro rasa.

" https://m.edsoo.ru/00ae027e
KauecTtBeHnHas peakiys Ha KapOOHAT-MOH
%9 ITepBoHavabHbIE ITOHATUSI 00 Bubmmorexka [IOK

OpraHnyeCKkumux BeliecTBax Kak O

https://m.edsoo.ru/00ae054e
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COeIVTHEHMSIX YTJIepo/ia

. Bbubmnorexka LIOK
40 Kpemunit u ero coenyHeHnst
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabora Ne 5. Pertienne

41 3KCIepUMEHTA/IbHBIX 3a/1a4 10 TEME Bbubmnorexka LIOK
«Baskueriie HemeTa/lIbl M X https://m.edsoo.ru/00ae0bf2
CoeIVHEeHNS »

KonTtposnbHas pabora Ne3 o Teme
. Bubmmorexka LIOK
42 «BaskHern1e HeMeTaJlJIbl U UX
https://m.edsoo.ru/00ae0el8
COoeIVHEeHNS »
O6111as xapaKTepUCTUKA XUMUUECKUX

43 3JIEMEHTOB — MeTaJIJIOB. MeTa/uimueckast Bbubmmoreka HOK
CBSI3b ¥ MeTaJUIM4eCcKasi KpUCTaIJIM4YecKast https://m.edsoo.ru/00ael03e
pemérka. @usnyeckue CBOMCTBA METAJIJIOB
XymMuuecKkye CBOMCTBA METaJIJIOB.

. . bubmnoreka HOK
44 DJIEKTPOXUMUUECKUN Psifl HATIPSKEHU M
https://m.edsoo.ru/00ael 156
MeTaJlJIOB
O6r1me crmoco6bl MOTYUYEeHNS] METAJIIOB.

45 CnnaBbl. BerumciieHus no ypaBHeHUSM bubmmoreka IIOK
XUMMWYECKUX PeaKInit, eCI OIVH U3 https://m.edsoo.ru/00ael156
peareHTOB COJEPKUT IIPUMECH

46 IToHsITMIE O KOPPO3UM METAJIJIOB Bubmiorexa HOK

https://m.edsoo.ru/00ael278

47 IllesrouHbIE METaJIJIbI BuGmrorexa HOK

https://m.edsoo.ru/00ael14b2

48 OKCHUIbI ¥ TUIPOKCUABI HATPUS U KaJINS BuGmorexa IIOK

p p https://m.edsoo.ru/00ael4b2

49 LllenoyHO3eMe IbHbIE METAJI/Ibl — KaJIbLIUI U bubnnoreka LHOK
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MarHmuin

https://m.edsoo.ru/00ael 5e8

Bbubmnorexka LIOK

50 BaskHelmme coenyHeHns KaabLys
A 1 https://m.edsoo.ru/00ael 5e8
51 O6061eHMe 1 cucTeMaTU3anys SHAaHUM
Bubmmoreka IIOK
52 JKécTtkoCTb BOIBI 1 CIIOCOOBI €€ YCTpaHeHUs
A yerp https://m.edsoo.ru/00ael 886
[TpakTnueckast pabora Ne 6 1o Teme
53 "JKEécTKOCTb BOABI ¥ METOIbI €6 BuGmmorexa [TOK
" https://m.edsoo.ru/00aelae8
yCTpaHeHUsT
. Bubmmorexka LIOK
54 AmomMyHENN 0
https://m.edsoo.ru/00ael c64
55 AmdoTepHble CBOIMCTBA OKCUIA U Bbubmmorexka LIOK
TUIAPOKCUIA https://m.edsoo.ru/00ael c64
Bbubmmoreka HOK
56 JKeneso 1
https://m.edsoo.ru/00ael1d86
57 Oxcuapl, ruapokcuabl u coym sxenesa (1) u Bubmmorexka [IOK
sxenesa (III) https://m.edsoo.ru/00ae35e6
58 O60611IeHMe U cHUCTeMaTHU3alMs 3SHaHUI
IIpakTnueckast pabora Ne 7. Pelrenne
Bbubmmorexka [IOK
59 DKCIIEPUMEHTAJIbHBIX 3a1a4 10 TEME
. https://m.edsoo.ru/00ae3de8
«Baskueriiine MeTaibl M UX COeIUHEHUSI»
BbrumciieHnst o ypaBHEHUSIM XUMUUYECKUX
eaKIINi, ecIM OOUH U3 peareHToOB JIaH B
60 5136BITKe,I/IJ'II/I cone )KI/ITI?'I MMecCHu BuGmorexa IIOK
p . p ) https://m.edsoo.ru/00ael 750
BrrunciieHns MaccoBoit O/IM BbIXOAA
MPOAYKTa peaKkinmn
61 O606111eHMEe U cUCTeMaTU3aLuys 3SHaHUI
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

62 KonTtposnbHas pabora Ne4 o Teme 1
«BaskHeI1Ie MeTaylsIbl U UX COeIMHEHMS »
63 BemectBa 1 MaTepuasbl B TOBCEIHEBHOM 1 Bbu6anoreka IIOK
SKM3HM 4ejioBeKa https://m.edsoo.ru/00ae3f50
4 XUMMJeckoe 3arpsi3HeHne OKpYKarolen 1 bu6mmoreka IIOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xyMun B pelieHn 3KOJIOTMIECKNUX 1 bubmmoreka IHOK
pob6eM https://m.edsoo.ru/00ae4270
66 PesepBHbiii ypok. O6006111eHME U ] Bubmmorexka LIOK
cucTeMaTM3alms SHaHUM https://m.edsoo.ru/00ae0d0a
67 PesepBHbIii ypok. O6006111eHME U 1 bu6bmmorexka LIOK
cucTeMarusanus sSHaHumn https://m.edsoo.ru/00adb33c
68 PeszepBHblil ypok. O600111eHNE U 1 bu6bmmorexka IIOK
cyucTemMaTu3anys sHaHui https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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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

IMTPOBEPSIEMBIE TPEBOBAHNS K PE3VJIBTATAM OCBOEHUS
OCHOBHO OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KJIACC
Koz .
IIpoBepsiemble mpeMeTHbIE Pe3y/IbTaThl OCBOEHMSI 0OCHOBHOM
IpoBepsieMoro .
00pa3oBaTeILHON MPOrpaMMbl OCHOBHOTO 00II[€r0 00pa30BaHMsI
pesyJbTaTa
1 ITo Teme: «IlepBoHaYa/IbHBIE XUMUYECKIE TTOHSITUS»
PacKpbIBaTh CMbICJ OCHOBHBIX XMMMYECKMX ITOHSTUI: aTOM, MOJIEKYJIa,
XMMMWYECKUII 3JIEMEHT, IIPOCTOE BEIIECTBO, CJIO)KHOE BeIIeCTBO, CMECh
(omHOpOAHAs ¥ HEOAHOPOAHAs ), BAJIEHTHOCTb, OTHOCUTEJ/IbHAS aTOMHas "
MOJIEKYJIIPHAsT Macca, KOJMYECTBO BEIeCTBa, MOJIb, MOJISIpPHAasT Macca,
1.1 MaccoBast JOJISI XMMUYECKOTO 3JIEMEHTa B COEAVHEHWM, MOJIIPHbI OOBEM,
XMMMYecKass peakums, KiaacCu@uKauysl peakiuii: peakKuyuy COeIVHEHMS,
peakiuy pas3IoKeHMs, peakluyu 3aMelleHus, peakuuy obMeHa, 3K30- U
SHIOTEPMUUECKME peaklyuu, TeIUIOBOM 3h@eKkT peaknuu, pacTBOD,
MaccoBasi 10JIs BelllecTBa (MIPOIeHTHAst KOHIIEHTpalysl) B pacTBOpe
Lo WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMMWYECKUX TIOHSATUIA U
' MIPUMEHSITh 9TV ITOHSITHUS IIPY OMMCAHUM BEILECTB U UX IIpeBpalleHnin
L3 MUCIIO/Ib30BaTh XMMMYECKYIO CUMBOJIMKY [JISI COCTaBJIeHMS (OpMYJI
. BEILIECTB M YPaBHEHUI XMMUUECKUX PeaKInin
» PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHMSI MacChl BEIECTB, IMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yUeHMsI, 3aKOHa ABOragpo
1.5 OIpe/iesISITh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHbBIX COEAVHEHMSIX
L6 KIaccuUIMpoBaTh XMMMUYECKMe peakiuy (MO UKUCITy U COCTaBy
' YYaCTBYIOIIVX B PeaKIUy BEIEeCTB, IO TEIJIOBOMY 3hdeKTy)
1.7 BBIUMCJIITh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO ¥ MOJISIPHYIO MacChl BEIIeCTB
L8 BBIUMCJIAITH MAaCCOBYIO JIOJTIIO XMMMWYECKOrO 3JIeMeHTa 1o Gopmyie
' coeViHEeHMS],
1.9 BBIUMCJISITh MaCCOBYIO JOJIIO BeIIeCTBAa B pacTBOpeE
110 MPUMEHSITb eCTeCTBEHHOHAyYHble METONbl IIO3HAHMS — HaOJIoIeHue,
’ M3MepeHe, MOJIeJIMPOBaHNe, SKCIIEPUMEHT (peabHbIN Y MbICJIEHHBIN)
2 [To Teme: «BaskHerliile mpeaCcTaBUTeN HEOPTaHUUECKUX BEIeCTB»
2.1 PacKpbIBaTh CMbBICJI OCHOBHBIX XMMWYECKMX IOHSITMIA: OKCHUJ, KUCJIOTAa,
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OCHOBaHMe, COJIb

2.2

OornpeneyisiTb IMPUMHAOJIESKHOCTb  BEIIECTB K onpe,uenéHHomy KJ1accy

coenyHEeHN 0 hopmyJIam

2.3

K)'IaCCI/ICl)I/ILLI/IpOBaTb HeOopraHm4dyeckue BemecTBa

2.4

XapakTepu3oBaTh (OMMChIBATh) OOIME XMMMUYECKUE CBOVICTBA BEIECTB
PasIMYHBIX KJIaCCOB, IMOATBEPKAAsl OIMCaHMe MpUMepaMy MOJIEKYJISIPHbBIX

ypaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PeaAKIIN

2.5

IIPOTHO3UPOBATH CBOJICTBa BelleCTB B 3aBMCMMOCTHM OT MX Ka4e€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTM TIIPOTEKaHUA XUMMHUUECKUX HpeBpaLL[eHMI;I B

Pa3/IMYHbIX YCJIIOBUAX

2.6

clemoBaThb  TpaBMJIaM — IOJIb30BaHMS ~ XMMMUYECKOW  TMOCYAON U
JabopaTOpHbIM OOGOPYHOBaHMEM, a TaKke TMpaBWwiIaM OOpalleHus C
BEIlleCTBAMM B COOTBETCTBMM C WHCTPYKIMSIMM TI0  BBITIOJIHEHUIO
J1a6OpPaTOPHBIX XMMUYECKMX OIBITOB [0 TIOJYYEHUIO U COOMPAHUIO
ra3oo6pasHbIX BeIeCTB (BOAOPOJAa ¥ KUCJIOPOHA), IPUTOTOBJIEHUIO
pPacTBOPOB C OIpeNeJIEHHO MacCOBO [IOJEM PacTBOPEHHOIO BEIECTBA,
IJIAaHMPOBATh M TPOBOAUTbL  XMMMYECKME  IKCIIEPMMEHTBhI IO
pacro3HaBaHMIO PACTBOPOB III€JIOUEl ¥ KUCJIOT C MIOMOIIbIO MHAUKATOPOB

(makmyc, heHondTasenH, METUIOPAHXX U IpyTue)

2.7

MTPOBOAMUTD PACUETHI IO YPABHEHMIO XMMMUUECKON PeaKInm

I[lo Teme: «Ilepuogmueckuit 3akoH u Ilepuognueckast cucrema
xummndyeckux anemeHToB [I. WM. Mengeneea. CrpoeHue aTOMOB.

Xummueckast cBsi3b. OKMC/INTEIbHO-BOCCTAHOBUTE/IbHbIE peakumnm»

3.1

PacKpbIBaTh CMBICJI OCHOBHBIX XUMMUECKMX TIIOHSTUI: SIIPO aToMa,
3JIEKTPOHHBIN CJIOM aTOMa, aTOMHas OpouTab, paAnNycC aTomMa, XMMuueckast
CBSI3b, TOJISIpHAS " HeTOoJISIpHAs KOBaJIEHTHas CBSI3b,
3JIEKTPOOTPUIATE/IbHOCTh, MOHHASI CBSI3b, MOH, KaTMOH, aHMOH, CTeIeHb

OKMCJIEHUS

3.2

KJIaCCUUIMPOBATb XMMUYECKME SJIEMEHTHI

3.3

ONMCBHIBATh M XapakTepu3oBaTh TabimuHyio ¢opmy I[lepuommyeckon
CUCTEMbl XUMMUUECKMX 9IJIEMEHTOB: pasiMuaTh I[IOHSITUS  «TJIaBHas
noarpytma (Arpymrma)» u «mobounas noarpymmna (brpymnma)», «manbie» u

«BoJIbIIINe» TTePUOIbI

3.4

packpbiBaTb cMbica Ilepuogmueckoro 3akona .M. Menpgeneesa:
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OEMOHCTPMPOBATb ITOHMMaHHMe HepI/IO,ELI/I‘-IECKOI‘/JI 3aBUCUMOCTM CBOJCTB

XMMMNYECKNX 3JIEMEHTOB OT X ITIOJIOJKEHMS B Hepmounqecxoﬁ cucreme

3.5

COOTHOCUTDH OOO3HAUeHMs, KOTOpble UMeIOTCsT B Tabymile «[lepromgmueckast
cucremMa Xummyeckux asyiemeHToB .M. MeHneneeBa» C 4YMCIOBBIMU
XapaKTepUCTUKAMU CTPOEHMSI aTOMOB XMMMUUECKUX 3JIeMEeHTOB (COCTaB U
3apsn  sigpa, OOIlee UMCIO 3JEeKTPOHOB M pacrpefeneHne ux o

37IEKTPOHHBIM CJIOSIM)

3.6

OIIpenesisiTb CTeIl€eHb OKNUCJIEHMS 3JIEMEHTOB B 6I/IHaprIX COeIMHEHUAX

3.7

OmnpefensiTb BUA XUMUYECKOV CBsI3M (KOB&JIEHTHAsT M MOHHAasl) B

HEOPraHN4YeCKUX COeIMHEHMAX

9 KJIIACC

Kop
IIpOBEPSIEMOro
pe3yJjbTaTa

IIpoBepsiemblie MpeaMeTHBIE Pe3y/IbTaThbl OCBOEHNMS OCHOBHOM
00pasoBaTeIbLHOM IPOrpaMMbl OCHOBHOT'O 00ILIero 00pa3oBaHms

1

ITo Teme: <<BELL[6CTBO " XuMmndyeckKas peaxkumsi»

1.1

pPacKpbiBaTb  CMBICJI  OCHOBHBIX  XMMMUYECKMX IIOHSTUIA:  pacTBOD,
9JIEKTPOJIUTBI,  HE3JIEKTPOJUTBbI,  JJEKTPOJUTHMYECKAs]  IUCCOLMAIuS,
peakuuy MOHHOrO OOMeHa, KaTaJu3aTop, XUMMUUECKOe paBHOBecCHue,
obpaTuMble ¥ HeoOpaTMMble pPeaKlUy, OKUCIUTETbHOBOCCTAHOBUTEIbHbIE
peaxkluy, OKUCJINTENb, BOCCTAHOBUTE/b, OKUCJIEHME M BOCCTaHOBJIEHME,
ajutoTponust, aMmdoTepHOCTb, XUMMUYECKass CBsI3b (KOBaJIeHTHas, VIOHHas,
MeTa/UTMueckast), KpUCTa/UTMUeCKass  peliéTka, CIUIaBbl, CKOPOCTH

XUMUYECKOM pearkumumn

1.2

WJUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMUUYECKUX TIOHATUNA U

IMPUMMEHSTDb 3TU ITIOHATHUS IIPU ONMMCAHUM BEeIeCTB U UX HpeBpaLL[eHMIZ

1.3

COCTABJISITh YPaBHEHUSI 3JIEKTPOJIUTUUECKOM IOUCCOIMAIMU  KUCIIOT,
1ieJIoueii M CoJiell, TOJHbIe ¥ COKpallléHHble YpaBHEHUs peakIui

MOHHOT'O 06MeHa

1.4

paCKpbIBaTb CYIIHOCTb OKMCINUTEJIbHO-BOCCTAHOBUTEJ/IbHBIX peaKI_U/II‘/JI

MIOCPEICTBOM COCTaBJIEHMS 3JIEKTPOHHOrO 6ajlaHCca STUX peakimin

1.5

MIPOBOAVTD PACUYETHI IO YPABHEHMIO XMMUUECKON PeaKklnmn

Ilo Temam: «Hemertayibl U ux coeoViHEeHUsI» U «Metannbpl U UXxX

COoeIMHEeHNUI»
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2.1

XapaKTepu30BaTh (OMMCHIBaThb) OOIIMe U creuuduyeckne XUMUIeCcKue
CBOJVICTBA IIPOCTBIX M CJIOXKHBIX BEIECTB, IIOATBEPKIAs OIMCaHUE
MpUMEPaMy MOJIEKYJISIDHBIX M VIOHHBIX YpPaBHEHMI COOTBETCTBYIOIIMX

XUMWYECKUX PeaKIni

2.2

COCTaBJIATh YpaBHEHMSI pPeaKkLMil, MOATBEPXKIAIOIIMNX CYIIEeCTBOBaHME

re€HeTUYEeCKOJ CBSI3U MeXXOy BeleCTBaMM pa3/IMYHbIX KJIaCCOB

2.3

IMPOrHO3NPOBATb CBOJCTBa BE€IIECTB B 3aBUCUMMOCTU OT MX CTPOEHMI,
BO3MOJXHOCTU MPOTEKAHUA XMMMNYECKUX npeBpaLueHMﬁ B Pa3JIMUYHbIX

YCJIOBUAX

2.4

clemoBaTh  IIpaBWaM  IIOJIb30BaHMSI — XMMMUYECKOW  IIOCYHO U
JabopaTopHbIM OOOpyIOBaHMEM, a TaKKe IIpaBujaM oOOpalleHus: C
BEI[eCTBAMM B COOTBETCTBUM C MHCTPYKUMSIMM TII0 BBIITIOJHEHNUIO
Ha60paTOprIX XMMMNYECKNX OIIBITOB IIO IIOJYYEHUIO U CO6I/IpaHI/IIO

ra3oo0pasHbIX BEIIECTB (aMMMaKa M yIJIeKUCIOro rasa)

2.5

MPOBOJIUTb  PeakiMu, [OATBEP)KAAMOIIME KauyeCTBEHHbII  COCTaB
pa3/IMUHBIX BEIIECTB: PACIO3HABATb OIBITHBIM ITyTEM XJIOPU[I-, GpOMMUI,
nomuna, KapboHar, Qocdar, cwmkaTr, cyab@aT, TUIPOKCUAMOHBI,
KaTMOHbI aMMOHMSI, MOHbI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIME B

BOJHBIX paCTBOPAaX HEOPTraHMYECKMX BEIIeCTB

[To Teme: «XuMust M OKpy>Karolast cpema»

3.1

PaCKpbIBATb CMBIC/JI OCHOBHBIX XMMMWYECKUX TIOHSITUIA: H,H,K BellleCTBa,

KOPPO3UsI METAJJIOB

3.2

MIPUMEHSITb OCHOBHbBIE OTIEPAIVYi MbICJUTEIbHON IeSITeJTbHOCTU — aHaJIu3
M CUHTEe3, CpaBHeHue, OOOOIeHMe, CUCTEMATU3AINIO, BbISIBJIEHNE
MIPUYMHHO-CJIEICTBEHHBIX CBSI3€/ — [IJIT U3Y4YeHUs] CBOWVCTB BEIIECTB U
XUMUUYECKUX Ppeakluii; eCTeCTBEHHOHAy4YHble MEeTOAbl ITO3HAHUS -
HaOJTI0IeHe, M3MepeHre, MOIeIMPOBaHNe, SKCIIEPUMEHT (peasbHbIN U

MBICJIEHHbIN)
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ITPOBEPAEMBIE 3JIEMEHTbI COOEP>XKAHUSA

8 K/IIACC

Kopg,

HpOBepHEMbIﬁ 3JIEMEHT COAEPKaHUusA

1

HepBOHa‘-IaHbeIe XVMMN4YeCKmne roHsATUs

1.1

ITpenmet xumuu. Posib XuMuUM B SKM3HM YeI0BeKa. XMMMUS B cucTeMe Hayk. Teja

" BelieCTBa. ®dusnuueckue CBOMCTBA BeIIeCTB. ArperaTHoe COCTOsIHIME BELIEeCTB

1.2

IlousiTe 0 MeTomax mo3HaHMs B XMMum. UucTbie BelllecTBa U CMECH. Crioco6sr

paspesieHus: cMeceii

1.3

Atombl U MOJIEKY/JIbI. Xummnueckue ojemMeHTbl. CUMBOJBI XMMWUYECKUX

3JIEMEHTOB. HpOCTI)Ie U CJIO’KHbIE BelIeCTBa. ATOMHO-MOJ’IEKYJIH]JHOG yYueHumne

1.4

Xummueckast d)opMyna. BajleHTHOCTh aTOMOB XMMMWYECKMX 3JIEMEHTOB. 3aKOH
ITOCTOSTHCTBA COCTaBa BeleCTB. OrtHocHuTeNbHAY dTOMHast Mmacca.
OTHOCHUTe/bHAS MOJIEeKYJIIpHadad Macca. MaccoBast 1o XMMUUYECKOI'O 3JIeMeHTa

B COeIMHEeHUN

1.5

KomnuectBo BemiectBa. Mosb. MosipHasi macca. B3anMmocBsisb KOJIMYeCTBa,
Macchl M UMCJIa CTPYKTYPHBIX €OVHMUIL BellecTBa. Pacuérel mo ¢opmyiam

XUMNYECKUX COQ,EU/IHEHI/II‘/JI

1.6

dOusnueckne U XUMMUYECKME SIBJIEHMS. XMMMUYECKasl peakius M e€ IpPU3HaKU.
3aKOH COXpaHEHMSI MacChl BEIeCTB. XUMuueckue ypaBHenms. Kimaccudukanmys

XUMMUYECKUX peaknuit (coenHeHns], pa3jIosKeHusI, 3aMelleH s, OOMeHa)

1.7

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XMMMWYECKO IMOCYIO0M, C MMpaBuUIaMu
paboTbel B JabopaTtopuyu U TpUEMaMM OOpalieHusT C JIabopaTOPHBIM
obopymoBaHMEM, U3yUeHMe ¥ omnucaHue ¢GU3NIECKUX CBOMCTB 0OpasioB
HEOPraHMYEeCKMX BeIlleCTB, Hab oMeHne Gusnuecknux (MIaBjaeHue BOCKa, TasHMe
JbJa, pacTUpaHue caxapa B CTYIKe, KUIIeHMe ¥ KOHIEHCAIlMs BOMAbI) MU
XUMUYECKMX  (TOpeHue  CBeYM, IpPOKaJIMBaHME  MEOHOV  ITPOBOJIOKM,
B3aMMOJIE/ICTBME Mejla C KUCJIOTOM) SIBJIeHMI, HaOJIofgeHne ¥ OIMcaHue
MPU3HAKOB  IPOTEKaHMs XMMUYECKMX peakumii (pasjiokeHue caxapa,
B3aMMOZEIICTBYE CEePHOI KMUCIOThI C XJIOPUAOM Gapusi, pasjiokeHue TUAPOKCHIa
menu(Il) mpu HarpeBaHuu, B3aMMOAENCTBIE keje3a ¢ pacTBopom cosy menu(1l),
M3yJeHue CrocoboB pasiesieHns cmeceii (C MOMOIIbIO MaruuTa, GuabTpoBaHue,

BbIlTApMBaHMe, OUCTWUISIMS, Xpomarorpadusi), TMpOBeJeHNe  OUMCTKU
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HOBaDEHHOﬁ coJin, Ha6J'IIO,ZLEHI/Ie " OlnMcaHue pe3yJibTaTOB IMPOBEAEHMA OIIbITA,
WJUTIOCTPUPYIOIIErO 3aKOH COXpaHeHMA MacCcChbl, CO3aoaHNe Moneneﬁ MOJIEKYJI

(11apocTeps>KHEBBIX)

Baskuerie npeacTaBUTEIM HEOPraHNMYECKUX BEIIECTB

2.1

Bosgyx - cmech rasoB. CocraB Bo3myxa. Kucioponm - sieMeHT M IIPOCTOe
BellecTBO. HaxokmeHue Kucjopoda B Opupone, pusanueckue U XUMUUECKUE
cBoiictBa (peakiuyu ropenust). Okcupapl. IIpumenenue xkuciopoma. Croco6bl
MOJTyYeHUs] KUCJIOpoJa B Jjabopatopuy M TPOMbILIEHHOCTH. KpyroBopoT

Kucyopoga B mpupoge. O30H - ayuioTpornHas MoauduKanus Kucaopoaa

2.2

TemnoBoi 3pdeKT XMMUUECKOM peaklyy, TepMOXUMUYECKME YPaBHEHMS, SK30-
M SHIOTEpPMUUECKME peaklyu. TOIUIMBO: YroJib M MEeTaH. 3arpsi3sHeHNre BO3yXa,

yCcuieHue TapHUKOBOTo 3¢ deKTa, pa3pylleHue 030HOBOT'O CJIOS

2.3

Bomopon, - snemeHT M mpocroe BelllecTBO. HaxoskmeHme Bomopoma B IIpupoe,
busnyeckne ¥ XMMMUYECKME CBOMCTBA, IPUMMEHEHME, CIIOCOObI TIOTyYeHMsI.

Kucnors! u conu

2.4

MounsipHbiit 06b€M ra3oB. PacyéTsl M0 XMMUYECKUM YPaBHEHUSIM

2.5

®dusnueckue cBoiicTBa Boabl. Boma kak pactBopuresb. PactBopel. HachiieHHbie
¥ HEeHaChIIIeHHbIE PacTBOPhI. PacTBOpMMOCTh BellleCcTB B Boje. MaccoBasi 1oJis
BelllecTBAa B pacTBope. Xumuueckue cBoiictBa Boabl. OcHoBauus. Posb
pacTBOPOB B MpPUPOJe M B JKM3HU dYesioBeKa. KpyroBopoT Bombl B IpUpOIeE.

3arpsi3HeHMe TPUPOAHBIX BoA. OXpaHa ¥ OUMCTKA MPUPOTHBIX BO,

2.6

Knaccudukanmss Heopranmdeckux coemuuenmii. Okcupabl.  Kiaccudukanys
OKCHIIOB:  cosieoOpasymole (OCHOBHbIE, KUCJIOTHbIe, aMQOTEPHbIE) U
Hecojieobpasytone. HomeHknaTypa okcupaoB. Dusmyeckue U XUMUYECKUE

CBOJICTBA OKCHUIOB. [losryueHne okcuaoB

2.7

OcHoBanusa. Kiaccubmkanmst OCHOBaHMM: IEJIOUM UM HEPACTBOPUMBIE
ocHoBaHMsl. HoMeHkaTypa ocHoBaHmit. Dusnuueckme M XMMMUUECKME CBOMCTBA

ocHoBaHu. [ToyuyeHne OCHOBaHMIA

2.8

Kucnorel. Kiaccupukanms kucior. Homenknatypa kuciaoT. Dusmdeckme u
XMMMUECKMe CBOMCTBAa KUCIOT. Pan aktuBHoctTM MeTtasioB H.H. Bekerosa.

HOJ’IY‘IEHI/IE KUCJIOT

2.9

Comu. Homenknatypa cosnen. ®usmyeckue M XMMHUYECKME CBOMCTBA COJIEH.

[Tomyuenue conen

2.10

I'eneTnyeckasi CBsI3b MeXOy KjIacCaMM HEOPraHUYEeCKMX COG,I[I/IHeHI/If/,I
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2.11

XUMUUYECKUI  SKCIIEpMMEHT: KaueCTBEHHOEe  OIlpelesieHre  COOep KaHus
KUCIOpOoAa B BO3Myxe, IMOJIyyeHMe, coOMpaHue, paclio3HaBaHME U U3yUyeHMUe
CBOJICTB KUCJIOpOMa, HAaOJI0OIeHe B3aMOJENCTBIUS BEIIECTB C KUCIOPOJIOM U
YCJIOBMSI BO3HMKHOBEHMS M TIpeKpallieHust ropeHus (Toskapa), 0O3HaKOMJIEHME C
obpasllaMy OKCHUIOB M OIMCaHMe UX CBOMCTB, TIIOJIyueHue, coOMpaHue,
pacrio3HaBaHMe ¥ M3yueHMe CBOMCTB Boaopopaa (TOpeHue), B3aMMOJIENCTBUE
Bomopoaa ¢ okcugom meau(Il) (BO3MOKHO MCIIOIb30BaHMe BUIEOMaTEPUAsIoB),
Hab/ogeHe O6OpasloB BEIIECTB KOJIMYECTBOM 1 MOJb, MCCJIeIOBaHNUE
0COOEHHOCTEel) pPAacCTBOPEHMSI BeILeCTB C PasjMyHOM  PacTBOPUMOCThIO,
MIPUTOTOBJIEHME PACTBOPOB C OMpPENEJEHHOM MaCCOBOM [0OJieli PacTBOPEHHOTO
BEIlleCTBa, B3aMMOMENMCTBME BOIbl C MeTa/laMyu (HaTpyMeM U KaJIbLiyieM)
(BO3MOKHO MCIIOJIb30BaHME BUIEOMAaTepUasioB), OIpelesieHNe pPacTBOPOB
KUCJIOT ¥ IIeJioveli C TIOMOILbI0 MHAMKATOPOB, MCCIeNOBaHue 00OpasioB
HEOPraHMUYECKMX BEIIEeCTB pas3/JIMUHbIX KJIaCCOB, HaOJIOeHMEe W3MEHEHMs
OKpacKM MHIMKATOPOB B pacTBOpaxX KUCIOT M ILeJoYel, U3ydeHue
B3aumogencTBust okcuma menu(Il) ¢ pacTBOpom cepHOM KUCJIOTHI, KUCIOT C
MeTa/UlaMy, peakLyuii HelTpalnsaluy, IoJyuyeHe HepacTBOPMMbIX OCHOBaHMIMA,
BbITECHEHME OJHOrO MeTa/ula J[APYrMM U3 pacTBopa COJM, pelleHue
9KCIIePUMEHTaIbHbIX 3afad 1o TeMe «BakHeiime KjIacchl HEOPraHMYECKUX

coenVHeHUN»

IMepuopuueckuii 3akoH u Ilepuognueckast cucteMa XMMUUYECKUX 3JI€MEHTOB
.. MengeneeBa. CtpoeHyne aToMOB. XuMmudeckast cBsi3b. OKMUCIUTETLHO-

BOCCTAaHOBUTEJIbHbIE peaKIn

3.1

IlepBble MONBITKM KaaCcCUPUKALIUM XUMMUUYECKMUX 3jieMeHTOB. IloHsATHME O
IPyIax CXOMHbIX 3JIeMEHTOB (IlIeJIOYHble ¥ I1IeJIOYHO3eMeJIbHbIe MeTaJljIbl,
rajioreHbl, MHEPTHbIe Trasbl). OJIEMEHTbI, KOTOpble 00PasyloT aMQOTepHbIe

OKCHUABI U TUAPOKCUBI

3.2

[Tepuonmueckuit 3akoH. Ilepyonuyeckas cucrema xumudeckux snemeHntos [I.U.
MenpneneeBa. KoporkonepuomHast 1 ajiMHHonepuonHas hopmbl [Tepuogmueckoin
cuctembl xummueckux snemeHtoB /.M. MeHneneeBa. [lepmonbl M rpymibl.
®Ou3nyecknii CMbICJI TIOPSITIKOBOTO HOMeEpa, HOMEPOB Mepuojaa M T'PYIIIbI

SJIEMEHTa

3.3

Crtpoenne aromoB. CocTaB aTOMHBIX sifep. M3oromnbl. OnekTpoHbl. CTpoeHuMe
9JIEKTPOHHBIX 000JI0UeK aTOMOB TepBbIX 20 XMMUYECKMX 3JIEMEHTOB

ITepuomguueckoit cucrembl .M. MenpgeneeBa. XapaKTepUCTUKA XUMMUUECKOTO
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3JIeMEeHTa IO ero nosioskeHuio B [lepmonnueckoii cucreme [1.11. MeHmeneeBa

3.4

3aKOHOMEPHOCTM WM3MEHeHMsI paamMyca aTOMOB XUMMUYECKUX 3JI€MEHTOB,
MeTa/UTMYECKMX U HeMeTa/UIMYeCKUX CBOMCTB IO TpynnaM U TepUuoaaM.
3nauenne [lepmommueckoro 3akoHa M Ilepuogmyeckoi CHUCTEMbI XUMMUUECKUX
3JIEMEHTOB [JI1 pas3BUTMs Hayku u mpaktuku. .M. MeHpmeneeB - y4Y€HbIM U

rpa’>kKgaHnH

3.5

Xumvnueckast cBa3b. KoBasieHTHas (MOJSIpHAss M HEMOJISIpHAs)  CBSI3b.

DJIEKTPOOTPULIATEIBHOCTb XMMUUECKUX 3JIEMEHTOB. VIOHHAas1 CBS3b

3.6

Crenenb oxkuciaeHust. OKUCIUTETbHOBOCCTAHOBUTEIbHBIE peakunn. Hpoueccm

OKMCJIeHUsT ¥ BoccTaHoBaeHus1. OKMUCIUTEIN Y BOCCTAHOBUTEIN

3.7

XUMUUECKUA SKCIIEpMMEHT. WM3y4YeHue O6p83LlOB BeleCcTB METAIZIOB "
HeMeTaJlJIOB, B33.I/IMOJI€I7ICTBI/I€ rmapokcuga IMHKa C pacTBOpaMM KHUCIOT U
menoqeﬁ, MNpoBeAeHME OIbITOB, MJUVIIOCTPUPYIOIIMUX IIpMMeEPbl OKMCJIUTEJIbHO-

BOCCTAaHOBUTEJIbHBIX peakiuil (TopeHne, peakiny pasaoskeHmsl, COeqHEHMS])

9 KJIIACC

Kop,

IIpoBepsieMblit 3JIEMEHT COAEePIKaHUS

BELU,ECTBO U XMMHUUYECKass peakKnms. HOBTOpeHI/Ie

1.1

[Tepmomuueckuii 3akoH. [Tlepuonuueckas cucrema XMMUIecKux synemeHToB [1.1.
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOJCTB
XUMMYECKMX 9JIEMEHTOB IIE€PBbIX TPEX IIepUOJOB, Kayus, KaJdblusg U UX
COeIVHEHUII B COOTBETCTBUM C IOJIOKEHMEM 3jieMeHTOB B [lepmommnueckoin

cucreme n CTpoeHnemM nux aToMoOB

1.2

CrpoeHne BellecTBa: BUAbI XMMMUYECKOM CBSI3U. TUIIBI KPUCTALIUUECKUX
PEIIETOK, 3aBUCUMMOCTh CBOJCTB BeIlleCTBA OT TUITA KPUCTA/UIMUECKON PELIETKA
" Buaa Xxummueckoir csa3u. Knaccudukaiyss 1 HoMeHK/IaTypa HeopraHUMueCcKux
BellecTB (MeXAYHapOIHAsl ¥ TPMBMAIbHASI). XMMMWUECKUE CBOMCTBA BEIECTB,
OTHOCSIIIMXCS K  PasJMUHbIM  KjaccaM HeOpraHMUYeCKUX  COeIVHEeHWUI,

reHeTn4yecKkasda CBsI3b HeOpraHM4YeCKnx BelieCTB

1.3

Knaccudmkanms xummdeckux peakiuii O pasjIMUHbIM MMpU3HaKaM (110 YMUCTy U
COCTaBY YUaCTBYIOIIMX B peaklMy BeIIeCTB, MO TeruioBoMy 3¢deKTy, o
M3MEHEHUIO CTeleHell OKUCIeHMS] XMMUYECKMX 3JIEMEHTOB, 10 0OpaTMMOCTH,

O YyyaCTMIO Karajausaropa). OK30- U JHIOTepMUYecKue  peakluw,
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TEePMOXMMHNUYECKME YPaBHEHMS. ITousTe o CKOPOCTHU XUMUUYECKOM peakumnmn

1.4

ITousarue o6 O6paTI/IMbIX n HeO6paTI/IMbIX XNUMNYECKMX peaKlnuiax. IToustue o
TOMOI'€HHbIX M IeTepOreHHbIX peaKIUIX. IloHsITMIE O XMMIUUECKOM paBHOBECHUN.
CDaKTOpr, BJIMAIOIIME Ha CKOPOCTb XUMMUUYECKOM peakmum u II0JIOKEHHUEe

XMMIMNYECKOro paBHOBECH S

1.5

OKUCIUTETBHO-BOCCTAHOBUTEIbHBIE peaxiiuu, 3JIEKTPOHHBI GajiaHC
OKMC/IUTEJIbHO-BOCCTAHOBUTEIbHOM  peakuyu.  CocTaBjeHue  ypaBHEHMUIA
OKUCJIUTEJIbHO-BOCCTAHOBUTEILHBIX ~PeaklMii C MCIOJb30BaHMEM MeTona

3JIEKTPOHHOTI'O OaytaHca

1.6

Teopust 3/IeKTPOIUTUYECKON OUCCOLMALNMNU. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
KaTtuonsl, aHmoHbl. MexaHnsM OMCCOLMALMM BELIeCTB C pas/IMUYHbIMU BUIAMU
xumMmuaeckon cBssu. Ctenenb auccoumaiy. CuibHbIE U C/1aOble 3JIEKTPOJIATHI.
Peakiyiy MoHHOro obMeHa. YCJIOBUSI MPOTEKAHMs peakiyii MOHHOTO obMeHa,
MOJIHbIE ¥ COKpAlllEéHHbIe MOHHbIe ypaBHeHMs peakumii. CBOMCTBa KUCJIOT,
OCHOBaHMIA U COJIElI B CBeTe IIPeICTaBJeHUI 00 3JIEKTPOJIUTUUECKON

muccouuauyu. KauecrBeHHbie peaKum Ha MOHBLI. ITousiTue o rmaopoJimse coJien

1.7

XVYMMUUECKUI IKCIEPUMEHT: O3HAKOMJIEHME C MOIEISIMU KPUCTAJUTMUECKUX
PELIETOK HeopraHMYecKux BeIeCcTB — MeTa/VIOB U HeMeTa/uioB (rpadura u
ajiMasa), CJIOKHBIX BEIIECTB (XJOpuAa HATpus); MCCAeIOBaHME 3aBUCUMOCTU
CKOPOCTM XMMMUYECKOVN peaknuu OT BO3IENCTBUS pPasiMUHbIX (HAKTOPOB;
MCCIeIOBaHMe  3JIEKTPOIPOBOAHOCTM  pPacTBOPOB  BeIECTB,  ITpoliecca
OUCCOIMAMM  KUCJIOT, IIejioueir M cosier  (BO3MOSKHO MCIIOJIb30BaHMe
BU€EOMATEPUAJIOB); TPOBEAEHNE OIBITOB, WIIIOCTPUPYIOIINX TPU3HAKU
MIPOTeKaHMsI peakiuii MOHHOTO oOMeHa (0Opa3oBaHMe OCajiKa, BbIEJIEHNe ras3a,
obpasoBaHMe BO[Ibl); OIBITOB, WJTIOCTPUPYIOIIUX IPUMEPbI OKUCIUTETHHO-
BOCCTAaHOBUTEJIbHBIX peakuuii (TOpeHue, peakiyuyu DPasjIosKeHMs], COeOVHEHNs);
pacro3HaBaHMe HeopraHMYeCKuX BelecTB C MOMOIIbI0 KaueCTBEeHHbIX peaKkInit

Ha VMOHBI, pelleHlMe 3KCIIepMMEeHTa/JIbHbIX 3a4a4

Hemetraibr u ux CoeauHeHN s

2.1

O6miass  xapakTepucTMka rajioreHoB. (OCOOGEHHOCTM CTPOEHMSI aTOMOB,
XapakTepHble cTeneHu okucyienusi. CTpoeHne u pusnveckue CBOMCTBA MPOCTHIX
BEIIeCTB - TAJIOre€HOB. XMMMYECKMe CBOMCTBA Ha IpuUMepe XJopa
(B3aMMOAENCTBME C MeTa/ulaMM, HeMeTaslylaMu, Iesodamiu). XJIOPOBOHOPO/I.
ConsHast KUCIOTa, XMMUYEeCKMe CBOMCTBA, MOJTyuYeHne, mpumMmeHeHne. [leiicTBue

XJIOpa U XJIOPOBOJIOPOAA HA OPraHusM YejoBeKa. BaskHelllne XJIOpUIbI U UX

48




HaXOXXOeHNe B IIpupoae

2.2

O6mias xapaktepuctuka 3;1eMeHTOB VIA-rpymnmbl. OCOGEHHOCTM CTpPOEHUS
aTOMOB, XapaKTepHble cTerneHyn okucaeHus. CtpoeHne u pusndeckre CBOVICTBA
MPOCTBIX BEIIECTB - KUCIOPOJAa U Cepbl. AJIIOTPONHbIE MoaMUKaLMM
KUcJIopoda U cepbl. XumMuueckue cBoiicTBa cepbl. CepoBOmOpPO, CTPOEHMUE,
busnyeckme u xummyeckue cBoycTBa. OKCHMOBI Cepbl KaK IPeICTaBUTENN
KUCJIOTHBIX OKcuaoB. CepHasi KMCIOTa, GU3MUECKMEe UM XUMMUYECKME CBOMCTBA
(ob6me Kak MpeACcTaBUTENIsT Kjacca KUCIOT U crenyuduueckue). XuMudeckue
peakimu, Jexkalye B OCHOBE IPOMBIIUIEHHOTO CII0CO0a TOJIyYeHUsI CepHOM
kucyioTel. [Ipumenenne. Comyu cepHOV KUCIOTHI, KaueCTBEHHas] peakuys Ha
cynbdar-noH. HaxoskmeHne cepbl U €€ COeOVMHEHUNM B mpupope. XMMUIecKoe
3arpsi3HeHNe OKPY’KAIOIIEe Cpelbl COeIMHEHMSIMU Cepbl (KUCIOTHBIE HOXKIN,

3arpsi3HeHNe BO3IyXa M BOJOEMOB), CITOCOOBI €ro MpeaoTBpaIleHNsI

2.3

Ob6mias xapaktepucTuka 3jeMeHTOB VA-rpyrmbl. OCOGEHHOCTM CTPOEHUS
aTOMOB, XapaKTepHbIe CTeIeH! OKUCIeHNs. A30T, paclipoCTpaHeHMe B PUPOIE,
busmueckme  Xxummueckue cBorcTBa. KpyroBopor asora B npupoae. AMMMaK,
ero Gusnueckue M XMMUUYECKME CBOMCTBA, MojaydeHue u mpumeHeHue. Cosu
aMMOHMSI, UX (usmMueckMe U XUMUYECKUE CBOWCTBA, IPMMEHEHMe.
KauecTBeHHast peakuysi Ha MOHbI aMMOHMS. A30THas KUCJIOTa, €€ IMOJydeHue,
busmueckme M XMMHUYECKMe CBOMCTBA (0OOIIMe KaK IpeACTaBUTENs Kiacca
KUCJIOT U crnenyduueckue). Vcrnoab3oBaHue HUTPATOB M COJIEl aMMOHMSI B
KayecTBe MMHEPAJTbHBIX YIOOpeHU. XMMUUYECKOoe 3arps3HeHre OKPYsKarollen
Cpenbl COeAVHEHMSIMM a30Ta (KMCIOTHbIE MOXKIM, 3arpsi3HEHMEe BO3/yXa, ITOUBbI

¥ BOJOEMOB)

24

®ocdop, annorpomnHbie Mmoaudukamum Gocdopa, busnmdyeckme M XUMUUECKUE
ceoyictBa. Oxcup  docdhopa(V) m  dochopHas kuciaora, dbusmyeckue u
XMMMWYECKME CBOMCTBa, MoaydeHue. Mcmosnb3oBanue (ocdaTroB B KayecTBe

MUHEPaATbHbIX YI0OpeHU

2.5

O6mias xapaktepuctuka asjemeHTOB I[VA-rpynmbl. OCO6eHHOCTM CTpOeHUs
aTOMOB, XapaKTepHble CTENeHM OKUCIEHUS. YTIJIepOH,  aUIOTPOITHbIE
MoauduKaym, pacrnpocTpaHeHMe B mpupoje, dusmMueckue U XUMUUECKUe
cBoncTBa. Apcopbrusi. Kpyrosopor yriepoma B npupoge. OKcuabl yriepona,
ux (usnyeckre M XUMUUYECKUE CBOWCTBA, NEMCTBME HA >KUBbIE OPTraHU3MbI,
MoJTy4eHue ¥ TpuMeHeHre. OKOJIoTMYecKue MmpobieMbl, CBSI3aHHbIE C OKCHUIOM

yraepoga(IV); rumotesa ryi06a/bHOTO TOTEIJIEHMS] K/IMMAaTa; MapHUKOBBIN
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apderT. VYrospHas KUCAOTa M €€ coiu, uX GU3Ndeckme ¥ XUMUUYECKue
CBOJCTBA, TOJIyueHue ¥ TpumeHeHue. KadyecTBeHHas1 peakiysi Ha KapOoOHAT-
moHbl. Vcrnonp3oBaHne KapboOHATOB B ObITY, MeAMIMHE, TTPOMBIIIIEHHOCTU U

CeJIbCKOM XO3S/CTBe

2.6

[TepBoHauasbHbIe TIOHSITUSI 00 OpPraHMUYECKUX BellecTBaX KaK O COeNVMHEHMSIX
yrjiepoga (MeTaH, 3TaH, STWUJIEH, aleTUseH, 3TaHOJ, IJIMIEPUH, YKCYyCHas
kuciora). UIx cocraB m xummyeckoe crpoeHue. [loHsaTne o OGuosormyecku
BaXXHBIX BeIIECTBAaX: >XMpaX, Oeskax, YIJIeBOZaX — U UX POAM B >KU3HU
yesioBeKa. MarTepuaipbHOe eAVHCTBO OpraHMYeCcKUX U HeopraHMyecKux

COenVHeHU

2.7

Kpemumii, ero ¢msmyeckme ¥ XMUMMUYECKME CBOWCTBA, IIOJyYeHUe U
npumeHenne. CoemuHeHus: kpeMHus B npupome. OOluye mpeacTaBjieHus 06
okcuge kpemuusa(IV) u kpemuneBoit Kucyiore. CUMIMKaThl, UX UCIOJIb30BaHNE B
ObITY, MeOUIMHE, TPOMbIIIJIEHHOCTI. BaskHelilie CTpOUTe/IbHbIE MaTepuasbl:
KepaMiKa, CTEKJIO, LieMeHT, 6eToH, keyjie306eToH. IIpo6jembl 6e30MmacHOro

MCIIOJIb30BaHM CTPOUTEJIbHbIX MaTe€pUaiOB B HOBCE}IHGBHOf/i JKU3HUN

2.8

XMMUUECKUI IKCIIEPUMEHT: M3yueHue o6pasl[OB HEeOPraHMUeCKUX BeIeCTB,
CBOJCTB COJISSHOV KUCJIOTBI; TIPOBEJIeH)e KaueCTBEHHBIX peaklyii Ha XJIOPUJ-
MOHBI ¥ HabJIofeHMe TMPU3HAKOB MX IPOTEKaHMs; OIBIThI, OTpa’kalollje
busMyeckme M XMMUUECKIE CBOVICTBA TaJIOT€HOB U UX COeAVHEHUN (BO3MOXKHO
MCIOJIb30BaHNME BUIeOMaTeEPUAIOB); O3HAKOMJIEHME C O0pasiamyu XJIOPUJIOB
(rajIoreHMaOB); O3HAKOMJIEHME C OOpaslamu cepbl M €€ COeOMHEHUSIMU
(BO3MOXXHO MCIOJIb30BaHME BUAEOMAaTepuasoB); HaOIOfeHMe TMpolecca
0OyI/IMBaHMS caxapa IO, IeMCTBMEM KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOTHI;
MU3y4YeHMe XMMUUECKUX CBOMCTB pa30aB/IEHHOV CEPHOV KUCJIOTHI, IPOBEIeHNe
KaueCTBEHHOJ peakiuMuM Ha CyabdaT-MOH ¥ HaOMIO[eHue Tpu3HaKa eé
MIPOTEKAHMST; O3HAKOMJIEHME C GU3NYECKUMM CBOMCTBaMM a3oTa, ¢hocdopa u nx
coemMHeHU! (BO3MOXKHO MCIIOJIb30BaHME BUIeOMaTepuasioB), o0OpasiamMmu
a30THBIX U (ocOpHBIX YIOOPEeHNIT; MTOyYeHne, coOupaHne, paclo3HaBaHue u
M3yuyeHue CBOMCTB aMMMaKa; IMpOBeIeHMe KaueCTBEHHBIX peakiMii Ha MOH
aMmMoOHMsT ¥ (docdar-MoH M U3ydeHMEe TPU3HAKOB UX IPOTEKaHM,
B3aMMOJIE/CTBME KOHIIEHTPUPOBAHHONM a30THOM KUCJIOThI C Me[bi0 (BO3MOSKHO
MICTIOJTb30BaHME BUAEOMATEPUAJIOB); M3YueHMEe MOAEIe KPUCTAUIMUECKUX
pemieéTok anMasa, rpadwura, Qy/UlepeHa; O3HAKOMJIEHME C IIPOIeCcCOM

aicopOIM PAaCTBOPEHHBIX BEIIECTB aKTUMBMPOBAHHBIM YTJIEM U YCTPOMCTBOM
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MIPOTMBOrasa; IMOJyyeHne, cobupaHue, paclio3HaBaHME ¥ WU3YyueHMEe CBOWCTB
YIJIEKUCJIOTO Tasa; IpOBelleHMe KayeCTBEHHBbIX peaklyii Ha KapOoHaT- U
CUIMKAT-MOHbI M WM3yYeHMe TPU3HAKOB WX TIPOTEKAHMS; O3HAKOMJIEHME C
MPOAYKIIMEN CUJIMKATHOM ITPOMBIIIJIEHHOCTM; peIlleHre 3KCIePUMEeHTaIbHBIX

3agay I1o TemMe «Baskueriie HeMeTa/UIbl U UX CoeauHEeHMA»

Metaibl ¥ UX coeaHeHNA

3.1

OO611as XapakKTepUCTUKA XMMUYECKUX JIEMEHTOB — METAJ/UIOB HA OCHOBAaHUM UX
nojokeuusi B Ilepuomuueckoir cucremMe XuMmueckux sjemeHtoB [I.U.
MenpeneeBa 1 crpoenust atToMoB. CTpoeHMe MeTa/IOB. MeTa/umJecKasi CBSI3b U
MeTa/UTMUecKkass KPUCTIMUECKAsT PEelIETKa.  OJIEKTPOXMMUYECKUI  PSI,

Hal'[pﬂ)KEHI/Iﬁ MEeTaJIJIOB

3.2

®dusnyeckyue M XUMMUYECKMe CBOMCTBa MeTa/uioB. OOIme criocobbl MOTyYeHust
MeTasu1oB. [IoHSITME O KOPPO3UM METANIOB, OCHOBHbIE CIIOCOOBI 3alLUThHI UX OT
Kopposun. CriiaBel (CTasIb, YYT'YH, JIOPATIOMUHNI, OPOH3a) U UX MPUMEHEeHNe B

6bITy U IMIPOMBIIIJIEHHOCTH

3.3

[IlesouHbIe MeTas/UTbl: TOJIOKeHMe B [lepmMomgmueckoil cUCTeMe XUMUUECKUX
anemeHToB [I.M. MeHpeneeBa; CTpoeHMe UX aTOMOB; HaXOXJAeHUe B MpUpoje.
dusnueckne M XMMMUUECKMe CBOMCTBA (Ha mpumepe HaTpus 1 Kaaus). OKCUIbl 1
TMAPOKCUIbI HaTpusi M Kanuus. [IpumeHeHMe IIIeJIOUYHBIX METa/VIOB U UX

COeVHEeHNN

3.4

[IlenouyHO3eMeNbHbIE ~ MeTa/Ibl MarHMii M KajJblUi: TOJOKEeHME B
[Tepuomnueckoyi cucreme xummuueckux snemeHnToB [I.1. MeHpeneeBa; cTpoeHue
MX aTOMOB; HaxOXieHue B mpupope. Dusmyeckue M XUMUYECKME CBOMCTBA
Maruusi U Kaiblivs. BaskHeinIme coenuHeHUs KaJibliysi (OKCUM, TUIPOKCHU]I,

cosmn). JKECTKOCTh BOABI ¥ CIIOCOOBI €€ yCTpaHeHUsI

3.5

AmoMuHML: mosoxkeHue B Ilepuommueckoit cucTeMe XUMMUYECKUX 3JIEMEHTOB
O.1. MeHpeneeBa; cTpoeHMe aToMa; HaxXxOxKieHMe B Ipupope. Dusnyeckue u
XMMMYECKIMe CBOMCTBA aaioMuHus. AM@oTepHble CBOMCTBA OKCUIA Y IMAPOKCUAA

AJTFOMMHNSA

3.6

JKeneso: nmonokenne B [lepuonnueckoi cucreMe XumMmueckux 3jemeHTos JI.1.
MenpeneeBa; CTpoeHMe aTOMa; HaxoXOeHue B Impupoge. Dusuueckue u
XUMMWYECKMe CBOMCTBa skeje3a. OKcuapl, ruapokcuabl M comm skenesda(ll) u

skeseza(I1l), ux cocras, cBOVICTBA U MOTyYeHME

3.7

XUMMU4ecKkumn 3KCIIepMMEHT. O3HaKOMJIeHNe C O6p&3L[aMI/I METaJIJIOB U CIIJIaBOB,
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X (GUMYECKUMMM CBOVICTBAMM; M3y4YeHMEe pe3yJbTaTOB KOPPO3UM METAJIJIOB
(BO3MOSKHO MCIIO/Ib3OBaHMe BUJIEOMaTEPAJIOB), 0OCOOEHHOCTeN
B3aMMOJENCTBMS OKCHMIA KaJbllMd M HaTpusi C BOAOM  (BO3MOSKHO
MCIIOJIb30BaHMe BUIEOMAaTepUasiOB); MCCJIeJOBAHME CBOWCTB J>XECTKOW BOJIbI;
mpoiecca TropeHus kejesa B KUcJIOpomge (BO3MOKHO — MCIIOJIb30BaHMe
BMJIEOMATEPUAJIOB); MMPU3HAKOB MPOTEKAHNSI KAUeCTBEHHbBIX PeaKiMil Ha MOHbI
(maramst, KajabLys, amdoMuums, uyuHKa, skeinesa(ll) u sxemesa(Ill), memu(II);
HabJII0IeHMe U OIMCaHKe MPOLIECCOB OKpalllMBaHMs IIJIAMEHM MOHAMM HaTpus,
Kams UM Kadblusi  (BO3MOKHO  MCIIOJIb30BaHME  BUAEOMAaTepUasioB);
ucciaenoBaHye aMm@pOTepHbIX CBOMCTB TUAPOKCUAA aJTIOMUHUS U TUAPOKCHUAA
IIMHKA; pellleHye SKCIIepMMEeHTaIbHbIX 3a/1a4 10 TeMe «BaskHeliie MeTaulbl U

UX COeIVIHEHMS»

Xumus 1 OKpyskaromiasi cpesa

4.1

HoBble maTepuanbl U TexHosoruu. BelectBa M Marepuasibl B TTOBCETHEBHOM
SKM3HM 4esioBeKa. XMMMS U 3[0pOBbe. besonacHoe UCMOb30BaHKE BEIECTB U
XUMMWYECKMX peakiuil B ObITy. IlepBas momMoIb Mpy XMMMUUECKUX OKOTaX U

OTPAaBJIECHUAX

4.2

OcCHOBBI 3KOJIOTMYECKOM I'PaMOTHOCTH. Xummnueckoe 3arpsisHeHNe
okpyskatorien cpenbl [TIK. Ponb Xumum B pelieHnn 3KOJIOTUUECKUX TTPOOJIeM.
[IpupomHble MCTOYHMKM YIJIEBOAOPOAOB (Yyrojb, HPUPOAHBIA ra3, HedTb),

MIPOIYKTHI X IepepabOTKY, X POJIb B ObITY ¥ ITPOMBIIIIEHHOCTA

4.3

XUMUYECKUI SKCIIEPUMEHT: M3yueHMe oOpasioB MaTepuayioB (CTEKJIO, CIIJIaBbl

MeTaJIJIOB, ITOJIMMEPHbIE MaTepMaan)
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IMTPOBEPSIEMBIE HA OI'D ITO XUMUU TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM
ITPOI'PAMMBI OCHOBHOTI'O OBILIET'O OBPA3OBAHUS

IIpoBepsiembie TPeOOBaHMS K IIPeAMETHBIM pe3y/JIbTaTaM 0a30BOro
YPOBHSI OCBOEHMSI OCHOBHOM 00pa30BaTe/IbHOM IIPOrpaMMbI
OCHOBHOT0 00111ero oopasoBaHus Ha ocHoBe PT'OC

IIpencrasienue:

O TIO3HABAaeMOCTM SIBJIEHMII TIPUPOAbI, IIOHMMAaHMe OObEKTUBHOM
3HAYMMOCTM OCHOB XMMMYECKOM HayKu KaK 00JIaCTM COBPEMEHHOIO
€CTeCTBO3HAaHMSI, KOMIIOHEHTa OOlleii KYJbTYpPbl U IPaKTUUECKOM
IeSITEeTbHOCTM YeJlOBeKAa B YCJIOBUSIX COBPEMEHHOTO OOILEeCTBa;

IMOHMMaHMe MeCTa XMMUU cpean OPpYInX eCTeCTBEHHbIX HAYK

O Hay4YHbIX MeETOJaX IIO3HaHMA, B TOM UYMCJI€ IKCIIEPMMEHTAJIbHbIX U
T€OpeTUYeCKUX MeToaax MCCJIeOdOBaHMs BeEIIeCTB WM MU3YUYEHUS
XMMNYECKMX peaKuMﬁ; YMEHME UCIIOJIb30BATb MOAEIN OJIA OOBSICHEHMUS

CTpPOE€HMS aTOMOB U MOJIEKYJI

0 cdepax mpodhecCUOHATLHON OeITeIbHOCTH, CBI3aHHBbIX C XUMUeN U
COBpPEMEHHBIMM TEXHOJIOTMSIMM, OCHOBAHHBIMM Ha HJOCTVDKEHMSIX
XMMMWYECKOM HayKy, YTO IO3BOJIAT OOYYAIOIIMMCS pPacCMaTpMBaTh
XUMUIO KaK cdepy cBoen 6yayiein mpodecCuoHaaIbHON AesITeIbHOCTU
M cHesaTh OCO3HAHHBIM BbIOOP XMMMM KakK MPO(QUIBLHOTO IpeaMera

IIpU TIEpPEXO/ie Ha YPOBEHb CPeHEro 00Iero o6pa3oBaHms

BJ'Ia,I[eHI/Ie CUCTEMOV XUMMUYECKUX 3HAHUNA U YMEHME IIPUMMEHSTb

CUCTEMY XMMMNUECKUX 3HaHI/II‘/JI, KOTOpasd BKJIKOYAeT.

Kop,
MPOBEPSIEMOro
TpeOGoBaHUSA
1
1.1
1.2
1.3
2
2.1

BB.)KHef;I].LIVIe XUMHNUYECKMe TIOHATULI. XI/IMI/I‘-IGCKI/HZ 9JIEMEHT, aTOM,
MOJIeKyJia, BellleCTBO, ITPOCTOEe U CJIOKHOE BeIleCTBO, OJHOPOIHAs U
HEOHOPOJIHAsE CMeCh, OTHOCUTEJIbHbIE aTOMHAasi ¥ MOJIEKYJIsIpHast
MAacchl, KOJMYECTBO BEILECTBA, MOJIb, MOJIIPHAsi Macca, MOJIIPHbIA
00bEM, OKCHI, KMCJIOTa, OCHOBaHME, COJb (CpemHsisl), XMMMUYecKast
peakiusi, peakUuMyu COEOUHEHMs, peaKUuy PpasIoKeHus], peaklun
3aMellleHNs, peaknyuy oOMeHa, TeIuioBoi 3(@eKT peakiuu, 3K30- U
SHIOTEPMUUYECKME peaklMi, PacTBOpP, MacCoBasl [MOJS XUMUYECKOIO

9JIeME€HTa B COeAMHEHIM, MaCCOBas OJOJIA U IMPOLEHTHAs KOHIEHTPAIMA
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BeIIeCTBa B PACcTBOPE, SIIPO aTOMA, 3JIEKTPOHHBIN CJIOM aTOMa, aTOMHAsI
opouTaab, paguMyc aToMa, BaJIEHTHOCTb, CTeleHb OKUCIEHMSI,
XUMMUYECKasl CBSI3b, 3JIEKTPOOTPULIATENIBHOCTD, TIOJISIPHAS M HETOJISIpHast
KOBAQJIEHTHasT  CBSI3b, VMOHHAasl  CBSI3b,  MeTa/UIMYeCKasi  CBS3b,
KpUCTa/UIMUecKasi pelléTka (aTOMHasl, MOHHas, MeTa/uiMuecKkas,
MOJIEKYJISIDHAs), MOH, KaTMOH, AHMOH, 3JIEKTPOJIUT U HEdJIEeKTPOJINT,
JIEKTPOJUTUYECKAs ~ AUCCOLMAlMs, peakluMyM MOHHOro ObOMeHa,
OKMCJINTETbHO-BOCCTAHOBUTEJIbHbIE peaxuumn, OKMCJIUTEITH "
BOCCTAQHOBUTEb, OKUCJIEHMEe U  BOCCTAHOBJIEHME,  3JIEKTPOJIU3,
XMMMUYECKOe paBHOBecue, O0OpaTMMble ¥ HeoOpaTUMbIe peaklum,
CKOpPOCTb XMMMYECKOM peakiuu, karaimsarop, I[IOK, xopposus

MeETaJIJIOB, CI1JIaBbl

2.2

OCHOBOIIOJIararouiye 3aKOHbI XMMMM: 3aKOH COXpaHEHMd MacCChI,
HepI/IO,ELI/I‘IECKI/Iﬁ 3dKOH ,HI/I MeH,ELEJ'IEEBa, 3aKOH ITIOCTOSIHCTBA COCTaBa,

3aKOH ABOTaapo

2.3

Teopnn XVUMUN. dTOMHO-MOJIEKYJISIpHasA Teopus, Teopus

SHEKTDOHMTMI{ECKOﬁ guccoumanumnm

BJ'Ia,I[eHI/Ie OCHOBaMM XMMWUUECKOM I'paMOTHOCTH, BKJII-O‘L':IIOLL[GIZ:

3.1

yMeHMe MPaBWIbHO MCIIOJIb30BaTh M3yUeHHbIe BEIeCTBa ¥ MaTepuasbl
(B TOM umMciie MUHepaJbHble YOOOpeHMs, MeTaUIbl ¥ CIUIaBbI,
MPOAYKThI TEepepaboTKM TMPUPOAHBIX MCTOUYHMKOB YIJIEBOIOPOIOB
(yrnsi, mpupomHOro rasa, HedTH) B OBITY, CEJIbCKOM XO3SICTBE, Ha
IIPOM3BOJICTBE U MMOHMMAaHMe 3HAUEHMs KUPOB, 6€JIKOB, YIJIEBOIOB /ISt
OopraHusMa YeJIOBEKa; yMeHMe MPOrHO3UPOBATh BIUSHUE BEIECTB U
XUMUYECKMX IIPOLIECCOB HA OPraHM3M UYeJIOBEeKa M OKPYKAIOIIYIO

MIPUPOJHYIO Cpeny

3.2

YMeHMEe MHTErpMpoBaTb XMMHUUYECKME 3HaHMA CO 3HaHUSIMU OPYI'UX

Y4YeOHBIX MPeIMETOB

3.3

Ha/IM4yie OIbITa PabOThI C PA3/IMYHBIMU MCTOYHMKAMM MH(POPMALIUM 10
xumuy  (HayyHas M HaAy4yHO-TIOMYJISIpHasl JMTepaTypa, CJOBapw,

CIIPaBOYHUKM, MHTEPHET-PECYPChI)

3.4

yMeHue OOBEeKTMBHO OlleHUBaThb MHGOpPMALMIO O BeIecTBaxX, MuX
MIpeBpaIlleHNSIX ¥ TIPAKTUUYECKOM IIPUMEHEHUN U YMeHME UCIIOb30BaTh

€€ IIJIs pelieHus YIeOHO-TT03HaBaTe/IbHbIX 3a/1a4
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BJ'Ia,HeHI/Ie OCHOBaMM TTOHATUIHOIO daliriapata M CUMMBOJIMYECKOI'O

sI3bIKa XUMUM JJIs1 COCTaBJIeHUs (HOPMYyJT HEOPraHMYEeCKMX BeIeCTB,

4 ypaBHEHMI  XMMMYECKMX  peakiui;  OCHOBAaMM  XMMMUYECKON
HoMeHKJaTypbl (IUPAC u TpuBManbHOI)
YMeHne OOBSICHATh CBSI3b ITOJIOXKEHMS 3jieMeHTa B Ilepuopuueckoii
CUCTEME C YMCJIOBBIMM  XapaKTepUCTMKAMM CTPOEHMSI aTOMOB
5 XUMMWYECKMX OJIEMEHTOB (COCTaB ¥ 3apsif, simpa, oOllee YuC/Io
3JIEKTPOHOB), pacIIpeleIeHMEM DJIEKTPOHOB II0 SHEPreTUYecKUM
YPOBHSIM aTOMOB IIE€PBbIX TPEX MEPUOIOB, KAIUS U KaIbLINS
IIpencraBiieHrie 0 MepUOAMUYECKONM 3aBUCUMOCTH CBOJVICTB XMMMUUECKUX
3JIEMEHTOB (pagMyC aTroma, 3JIeKTPOOTPUIATEIbHOCTh), MHPOCTBIX U
6 CJIOKHBIX BEILECTB OT IIOJIOKeHMsI 3jieMeHTOB B Ilepuomuueckoi
cucreMe (B MaJIbIX IIEPUOAAX U IJIaBHBIX MMOATPYIIIAxX) M 3JIEKTPOHHOT'O
CTpOEHUS aToMa
7 YmeHne Kiraccu@uuypoBaTh:
7.1 XUMMUECKUe 5J1eMeHThI
7.2 HeopraHuyecKkye BelleCcTBa
7.3 XUMUYECKIe peakinn
8 YMeHMe onpenesiTh:
81 BQJIEHTHOCTb ¥ CTeIleHb OKMCJIEHUS XMMMYECKUX 3JIEMEHTOB, 3apsi
' MOHa
g9 BUJ, XWMMUECKOM CBSI3M M TUII KPUCTAJIMUECKONM CTPYKTYPhI B
' COeIMHEHUSIX
8.3 XapakTep Cpelbl B BOJHBIX PACTBOpaXx BeIecTB (KMCJIOT, OCHOBAHMIA)
8.4 OKMCJINTEJIb U BOCCTAHOBUTE/Ih
9 YMeHMe xapakTepu3oBaTh GU3NUECKNE Y XMMUUECKMe CBOVICTBA:
MPOCTBIX BellecTB (KUCAOPOMA, O30H, BOAOpPOM, Trpadwur, aamMas,
9.1 KpeMHMI, a3oT, Qocdop, cepa, XJIOp, HATpUIl, KaJUii, MarHuii,
KaJIbIUIA, aJTIOMUHUI, SKeJIe30)
CJIOKHBIX BEIIECTB, B TOM YMCJIe MX BOJAHBIX pacTBOpPOB (BO/a, aMMMaK,
9.9 XJIOPOBOIOPOJ, CEPOBOAOPO, OKCUABLI ¥ TMAPOKCUABI MeTa/stoB I-1TA

rpynm, amomuuanst, meau (II), mmuka, skenmeza (II u III), oxkcumsr

yriepoga (II u IV), kpemuus (IV), azora u dochopa (III n V), cepsr
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IV wmu VI), cepnucrasi, cepHas, asoTtucras, asoTHas, ¢ocdopHasi,

yrojibHas, KpeMHMeBask KUCI0Ta U UX COJIN)

MPOrHO3MPOBAaTb U  XapaKTepu30BaThb  CBOJICTBA  BEIECTB B

3aBUCMMOCTU OT MX COCTaBa M CTPOE€HMA, INMPUMEHEHIE BelleCTB B

73 3aBUCUMOCTY OT UX CBOVICTB, BO3MOKHOCTb IPOTEKAHUS XUMUUECKUX
MIpeBpaIlleHNI B Pa3INUHbIX YCIOBUSIX
10 YMeHMe COCTaB/ISITh MOJIEKYJISIPHBbIE M MOHHbIE YPaBHEHMS peakluii, B
TOM UMCJIE:
10.1 peaxIyii MIOHHOTO OOMeHa
10.2 OKUCJINTETbHO-BOCCTAHOBUTEIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX ~ XUMMUYECKMEe CBOMCTBA M3yYEHHBIX KJIACCOB
' (Tpyrim) HeOpraHMUYeCKUX BEIIeCTB
10.4 MOTBEPKAIOIIMX TeHETUUECKYIO B3aMMOCBSI3b MEKIY HUMU
11 YMeHue BbIUUCISTh (ITPOBOAUTh PACUYETHI):
111 OTHOCUTEJIbHYIO MOJIEKYJIIDHYIO ¥ MOJIIPHYIO MAacChl BeIlIeCTB,
' MAaCCOBYIO JTOJTIO XMMUYECKOTO 3JIEMEHTa B COeIMHEHUN
11.2 MacCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3oB
114 M0 YypaBHEHMSIM XUMMUUYECKUX Peaknui U HaXOOUTh KOJIMUECTBO
' BeIIeCTBa, 06bEM M MAaCCy PeareHTOB MJIY ITPOAYKTOB PeaKImu
12 Bnagenne (3HaHMe OCHOB):
OCHOBHBIMM METOJIaMM HAayYHOT'O MO3HaHus (HabrofeHne, u3MepeHne,
121 SKCIIEPUMEHT, MOJIEJIMPOBAHNE) TIPY U3YUEHNUM BEIIECTB Y XUMUIYECKUX
. SIBJIEHUI; YMeHMe chopMyIMpoBaTh MpobJieMy U TPEIJIOKUTD ITYTH eé
pereHus
12.9 6e30IacHOi paboThbl C XMMMWYECKMMM BeIIeCTBaAMM, XUMUUECKON
’ MOCYIOM U JIabOpPaTOPHBIM 060PYIOBAHMEM
MpaBWwiIamMy 6e30MacHOTO oOpallleHusT ¢ BellleCTBaMM, UCIIO/Ib3yeMbIMMU
B TIOBCEIHEBHON XKM3HU, MTpaBWIaMy TTOBEIEHNS B 1eISIX COepeskeHmst
123 3I0POBbSI M OKPY’KalOIel TMPUPOAHOM Cpefbl; TOHMMaHMe Bpeaa

(omacHOCTM) BO3JENCTBMSI HA JKMBbIe OPraHM3Mbl OIPeIeTEHHBIX
BEIlIECTB, CIIOCOOOB YMEHbBILIEHUSI ¥ TPeAOTBpAIleHMsT UX BPEIHOTO

BO3JeMCTBUS

56




13

Hanmnune IMPAKTNMYECKNMX HABBIKOB INVIAHMPOBAHUSA M OCYIIECTBJICHUS

CIeAyIOMNX XMMUYECKNX SKCIIePMMEHTOB:

13.1

M3y4deHue U onucaHne Gu3NIeckux CBOMCTB BEIECTB; O3HAKOMJIEHME C
busmyeckuMu u XUMUYECKUMU SIBJICHUSIMIA; OITBITHI,

WJUTIOCTPUPYIOIIME TTPU3HAKY IMPOTEKAHUS XMMUIECKMX PeaKInii

13.2

M3y4deHue CIocoOOB pasaeeHus cMecei

13.3

IMMOoJIy4eHIe Kmucjiopoga u n3yuyeHmue ero CBOI7ICTB; ImoJsrydyeHme Boaopoaa
n U3y4YeHue ero CBOﬁCTB; MMoJIydeHre YIJIEKMCJIOrO ra3a M M3y4dYeHue

€ro CBOJCTB; MOJIyYeHe aMMMaKa 1 M3yYeHNe ero CBOVICTB

13.4

MIPUTOTOBJIEHME PACTBOPOB C ONpPEAEJEHHOM MAacCOBOM  HOJIeNn

paCTBOpéHHOI‘O BelieCcTBa

13.5

pUMeHeHe MHIVKAaTOPOB (y1akmyca, METUJIOPaHsKa "
denondTanerna) mjis omnpedeneHus] xapakTepa Cpellbl B pacTBOpax

KNCJIOT N Luenoqeﬁ

13.6

MCCJIEIOBaHMe ¥ OINMCAHMe CBOJCTB  HEOPraHMYeCKMX  BEIIEeCTB
Pa3IMYHBIX KJIACCOB; M3yYeHMe B3aMMOJENCTBUSI KUCIOT C MeTaulaMu,
OKCMIaMy META/UIOB, PACTBOPMMbBIMM ¥ HEPACTBOPUMBIMM OCHOBaHUSIMMU,
COJISIMM; TIOTTyUeHMe HepacTBOPUMbBIX OCHOBAHUI; BbITECHEHME OIHOTO
MeTa/ula [JPYTMM M3 pacTBOpa COJIM; MccaenoBaHue ambOTepHbIX

CBOJVICTB TMAPOKCUAOB a/IIOMUHUS U LIMHKA

13.7

pellleHre SKCIIepUMMEeHTaJbHbIX 3amau 1o TeMaM: «OCHOBHBIE KJIaCChl
HEOPTraHMYEeCKUX COeNVIHEHMI»; « DJIEKTPOIUTUYUECKasT IMCCOLMALIVS»;
«Bakueiiime HeMeTa/UIbl ¥ UX COeIMHEHMs»; «BaskHelie MeTaslbl

Y UX COENVIHEHUSI»

13.8

XUMMUYECKMe 9KCIIEPUMEHTbI, WJUTIOCTPUPYIOILINE TIpU3HAKU
MPOTEKAHMUST PeaKklMii MOHHOTO OOMeHa; KaueCTBEHHbIe peakIMy Ha
MPUCYTCTBYIOIME B BOAHBIX pPacTBOpaX MOHbBI: XJOPUA-, OPOMM/I-,
momgua-, cynbdat-, pocdart-, KapOboHAT-, CUIMKAT-aHUOHBI, TUIPOKCU/I-
MOHbBI, KaTMOHbI AaMMOHMSI, Maruusi, Kaablius, aJTIOMUHMS, Kete3a (2+)

1 xenesa (3+), menu (2+), IMHKA

14

VYMeHne:

14.1

MpPEeNCTaB/IATh pe3yJbTaThbl SKCIIepMMeHTa B (OpMe BBIBOMOB,
JIOKa3aTe/JbCTB, TpapMKOB U TaGJaMI, UM BBIABJISATh SMIMPUUECKUE

3dKOHOMEPHOCTU

57




14.2

YCTaHaBJIMBATb CBA3M MEXOY peaJIbHO HH6HIO,H8.€MBIMI/I XUMNYEeCKUMMU
SBJICHUSIMIM U IIponecCaMy, IIPpOUCXOIAIIMMNM B MaKpO- U MUKPOMUDPE,

OOBSICHSTh IIPUYMHBI MHOI‘OO6paBI/IH BeIleCTB
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INIEPEYEHD B3JIEMEHTOB COJEPXAHUNS, IIPOBEPSIEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM BK3AMEHE I10 XNUMHNU

Konx

HpOBepﬂeMbIﬁ 3JIEMEHT COJAEPKaHUSA

HepBOHaqaanble XMmnuecKme 1noHsSITus

1.1

Uucrele BellecTBa U cMecu. CriocoObl pa3meeHnus cMecei

1.2

ATOMBI U MOJIEKY/JIbI. Xumnueckye dj1emMeHTbl. CYMBOJIbI XUMUUYECKUX

JJIEMEHTOB. HpOCTbIe U CJIO’KHbIE BelIeCTBAd.

1.3

Xummyeckast (l)OpMYIIa. BajleHTHOCTb aTOMOB XMMMUYECKUX 3JIEMEHTOB.

CreneHb OKUC/IeHUSA

1.4

3aKOH ITOCTOSIHCTBA COCTaBa BelleCTB. OTHOCHUTE/NIbHASI aTOMHAsT Macca.
OTHOCKUTE/IbHAs MOJIEKYJISIpHasd Macca. MaccoBasi goJisi XMMUYECKOTO

3JIeMEeHTa B COeAMHEHUN

1.5

KommuectBo BelectBa. Mosab. MossgpHas macca. MoSIpHBIE 0OBbEM
rasoB. B3auMoCBsI3b KOJIMUYeCTBa, MaCChl ¥ YMCJIa CTPYKTYPHBIX €IVHMAL]L

BelleCcTBa

1.6

dusnueckne M XUMUYECKUE SBJIEHMSI. XUMUUECKast peakuusa u eé
IIPU3HAKMA. 3aKkoH COXpaHeHlsa MacCCbl  BeIIEeCTB. Xumnuueckue

ypaBHEHUS

[Tepmomnueckuit 3akoH u [lepromnyueckas cucrema XuMmmuaeckux snemenTon [1.U.

Menpeneena. CTpOEHI/Ie dTOMOB

2.1

[Tepuomnuecknit 3akoH. [lepmonnueckast cucremMa XMMUUYECKUX IJIEMEHTOB
IO.U. Menneneea. ITepmopast u rpymmbl. @u3nueckuii CMbIC] MTOPSAKOBOTO

HOMEpa, HOMEPOB Mnepmnoa U I'pyIilbl 3JIeMeHTa

2.2

Ctpoenne artomoB. CocTraB aToMHBbIX smep. M3orTombl. OJIEKTPOHBI.
CTpoeHnue 3JIEKTPOHHBIX O00JIOUeK aTroMOB IepBbIX 20 XMMMUYECKUX

anemeHToB Ilepmuomnueckoin cucremsl [1.1. Menneneesa

2.3

3aKOHOMEpPHOCTM B M3MEHEHUM CBOMCTB XUMMUUECKUX 3JIEMEHTOB IePBbIX
TPEX 1epromaoB, KauTs, KaJIbLIVSI (pagnyca aTOMOB,
3JIEKTPOOTPUIIATETbHOCTM, METAJUTMYECKNX Y HEMETA/UIMYECKUX CBOMCTB) U
UX COeOVHEHM) B COOTBETCTBMM C TIOJIO)KEHMEM 3JIEMEHTOB B

[Tepmomymueckoi cucteMe 1 CTPOEHMEM UX aTOMOB

CTpoeHue BelllecTBa
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3.1

Xummudeckass cBs3b. KoBaneHTHast (MOJsipHas M HEMOJIIPHAs) CBSI3b.
OJIEKTPOOTPULIATEIBHOCTD ~ XMMMWYECKMX  3JIeMeHTOB. VOHHasti  CBSI3b.

Metaymmueckasi CBsI3b

3.2

THUIbl KPUCTALIMUECKUX PEeLIETOK (aTOMHasl, MOHHAas, MeTaJlInyeckas),
3aBMCUMOCTh CBOMCTB BeIeCTBA OT TUIIA KPUCTA/UIMYECKOW PEIIETKU U

Buaa XMMMUUYECKOJ CBSI3U

Baskueriime npeacTaBUTEIM HEOPraHM4YeCKux BeIIEeCTB. Hemeramner u ux

coeaMHeHmsI. Mertasuibl U Ux coeaHeHNsd

4.1

K,TIaCCI/I(bI/IKaLU/IH M HOMEHKJIaTypa HEOPraHUYECKUX COe,ILI/IHeHI/II‘/JI: OKCHO0B
(costeobpasyroriye: OCHOBHbIE, KUCJIOTHBIE, amboTepHbIe) "
HecoJ1eobpasyrolye; OCHOBaHMIA (IEJIOUM M HEepPaCTBOPMMbIE OCHOBaHMS);
KUCIOT (KUCJIOpOACcoepKalme u OGeCcKUCAOpOaHble, OJHOOCHOBHbIE U

MHOTOOCHOBHbIE); COJieN (CpeqHUX U KUCIIBIX)

4.2

®Ousuueckue U XUMMUYECKHE CBOJICTBA IMPOCTBIX BelIeCTB-HEMETAJIJIOB:

BOZIOPOJIa, XJIOpa, KMCI0pOoaa, Cepbl, a30Ta, hocdopa, yriepoaa, KpeMHMUS

4.3

dusnyeckue U XMMUYECKNe CBOMCTBA MPOCTHIX BEIeCTB-MeTaIOB: JIMTUS,
HaATpUs,  Kaiusl, MarHusg UM Kadblus,  aJIOMMHMUS,  >KeJie3sa.

DJIEKTPOXUMMUYECKUI P, HAITPSIKEHUI METAJIJIOB

4.4

dusnueckue n XMn4deckKkme CBOJICTBa BOJOPOIHBIX COQ,ELI/IHGHI/Iﬁ

HEMeTaJIJIOB: XJIOPOBOAOPO/ia, CEPOBOIOPOA, aMMMaKa

4.5

dusnueckue M XMMUUYECKIE CBOMCTBA OKCUIIOB HeMeTautoB: cepol (IV, VI),
asora(ll, IV, V), docdopa(lll, V), yraepoma(ll, IV), xpemuusa(IV).

HonyquMe OKCII 0B HEMETAJIJIOB

4.6

Xummdeckue CBOMCTBa OKCUIoB: MeTauioB IA-IIIA rpynm, umuka, megu(Il) n

skenesa(ll, IIT). ITonyyeHne okCuaOB MeTaIOB

4.7

XuUMuyeckue CBOMCTBA OCHOBaHMI ¥ amMdOTepHbIX TUAPOKCUAOB (Ha
npuMepe TUAPOKCUIOB aJTFOMUHMS, sKeJie3a, IMHKa). [ToyyeHne ocHOBaHMM

1 aM(OTEPHBIX I'MAPOKCHUIOB

4.8

O6rne XUMUUECKUE CBOMCTBA KUCJIOT: XJIOPOBOJOPOTHOM,
CepOBOIOPOAHOM, CEPHUCTOM, CEPHOM, a30THOM, (POCHOpPHON, KPEMHUEBOM,
yrosibHOM. OcobOble XUMMMUUECKMe CBOMCTBA KOHIIEHTPUPOBAHHON CEPHON U

a30THOM KUCJIOT. HOJ’IY‘IGHI/IG KNCJIOT

4.9

O611re XMMMYECKMe CBOMCTBA cpelHuX coJjiei. [TomyueHue conen

4.10

HOHY‘JEHI/IE, CO6I/IpaHI/Ie, pacClio3HaBaHue BOAOpOAA, KMCJIOpOOdd, aMMMaKa,
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YIJIEKNUCJIOTO I'a3a B na6opaTopMM

4.11

HOHY‘-IGHI/IE aMMIaKa, cepH0171 M a30THOM KUCJIOT B IIPOMBIINIJIEHHOCTN.

O6i1e croco6nl MOTyYeHMS] METAJIJIOB

4.12

I'eneTnueckasi CBsI3b MeXOYy KIaCCaMM HeOpraHn4eCKnux COG,ILI/IHGHI/If/’I

XuMuuecKne peakium

5.1

Krnaccubmkaumst XMMuYecKuX peakuyil IO pPasjIMyHbIM IpU3HAKaM: I10
YMCIY UM COCTaBy YUYacTBYIOLIMX B peaklMM BeIeCTB, MO TelJI0OBOMY

sbdexTy, 1Mo U3MEHEHUIO CTEeNeHel OKUCIEHUS XUMUYECKMUX 3JIEMEHTOB

5.2

TernmoBoyt 3dderT XMMMUUECKOM peakluy, TePMOXMMUYECKME ypaBHEHMS.

DK30- U SHAOOTEpMMNUYECKHNE peaKII . TepMOXI/IMI/I‘IeCKI/Ie YpaBHEHUs

5.3

OKMCIUTEIbHOBOCCTAHOBUTE/IbHBIE peaKInu. Oxucinnurenu "
BOCCTaHOBUTeMN. [Ipoliecchl OKUCIEHNUSI ¥ BOCCTAHOBJIEHMS. DJIEKTPOHHbIN

GaJIaHC OKUCIUTEIbHOBOCCTAaHOBUTEILHOM peakn

5.4

Teopust  s/eKTpoUTHMYECKOV  Auccoumanuu.  KaTuoHbl,  aHMOHBI.
DJIEKTPOJIUTBI U HedJeKTposuTbl. CuJibHbIEe U cj1abble 3JIEKTPOJIUTHI.

CreneHnb guccoumanmn

5.5

PeaKLlI/II/I MOHHOrO OOMeHa. VY CJIOBUS IMPpOTEeKaHUsA peaKLU/II‘/JI VMOHHOI'O

o6MeHa, MOJTHbIE ¥ COKPAIlEHHbIE IOHHBIE YPAaBHEHMS pPeaKIIuii

Xumus 1 OKpysKaromiasi cpenia

6.1

BeLLIECTBa n MaTtepuajibl B HOBCG}IHGBHOIZ SKM3HM 4YejioBeKa. besoracHoe
MCIIOJIb30BaHNMe BelIeCTB M XMMUUYECKUX peaKuMﬁ B na6opaTopMM 141 6bITy.

HepBaﬂ IMMOMOIIb IIPU XMMNUYECKUX OXKOIr'aX M OTpaBJIEHUAX

6.2

XUMuyeckoe 3arpsi3HeHMe OKpYsKaiomien cpenbl (KUCIOTHBbIE TOKIN,
3arpsi3HeHlNe MOYBbI, BO3[IyXa U BOJIOEMOB), CITOCOOBI €ro MpeaoTBpalleHNst
IIpenenpHas momyctumas KouieHTpaius BeriecTB (ITJK). Ponp xummm B
pellleHn SKOJIOTMYECKMX IpobJieM. YcwieHue IapHUKOBOrO 3ddeKTa,

paspylieHe 030HOBOT'O CJIOST

6.3

[TpumeHenme cepsl, a3ora, hocdopa, yriaepona, KpeMHUS U UX COeAVHEHUN
B ObITYy, MeAuluHe, TPOMBIIIUIEHHOCTM U  CEJIbCKOM  XO3SIACTBeE.
[TpumeHeHMe MeTa/UIOB U CIUIABOB (CTaslb, YYT'YH, AIOPATIOMMHMIA, GPOH3A)
B OBITY M MPOMBIIIJIEHHOCTM UX coenuHeHuit. [loHsiTMe O Kopposuu

MeTaJIJIOB, OCHOBHbIE CIIOCOOBI 3allIUThI X OT KOPpPO3Un

6.4

[TpupogHble MCTOYHMKM YTJIEBOJOPOAOB (YroJib, MIPUPOIHBIN ra3, HedTh),

MPOAYKTHI X 1epepaboTKy (6eH3MH), UX POJib B OBITY U MPOMBIIIJIEHHOCTHU
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HepBOHaanII)HI)Ie MOHATHS 00 OpraHnM4YeCKmnx BelIeCTBaX KaK O COEOVMHEHMAX

yriepoga (MeTaH, 3TaH, STWJIEH, alleTMJIeH, 3TaHOJI, TJIMIEPUH, YKCyCHas

6:5 kucaora). [loHarre o OGMONOrMUYECKM BasKHBIX BellleCTBax: >KMpax, Oeskax,
YIJIEBOAX — Y X POJIM B SKMU3HM YeJIOBEKA
7 Pacuérsbr:
7.1 1o hbopMysiaM XMMUYECKUX COeIVHEHNI
7.2 Macchl (MacCOBOM) AOJIM PACTBOPEHHOTO BEILIECTBA B PaCTBOpE
7.3 10 XMMUYECKUM YPaBHEHMSIM
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YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAIJIBI IJ151 YYHEHUKA

o Xumust: 8-11 Kytacc: 6a3oBbIii YPOBEHb: YUEOHMK; 5-e n3manne, nepepaboTaHHoe, 8 kimacc/
abpuensu O.C., Octpoymos W.I'., Cnankos C.A. AKIMoHepHOe 0011IeCTBO
«UspatenbctBo «IIpocBeriieHme»

o Xumust: 9-11 Kytacc: 6a30BbIil YPOBEHb: YUeOHIK; 5-e n3manne, nepepaboranHoe, 9 kimacc/

a6puensu O.C., Ocrpoymos W.I'., CnankoB C.A. AKIMoOHepHOE 0OIIIECTBO
«UspatenbctBo «IIpocBeliieHme»

METOIUYECKUE MATEPUAIJIbI IJIS1 YUUTEJISA

e VYpoku xumuu B 8 kiacce. Metoauueckoe mocobue
Astopsl: O.C. INabpuensH, N.I'. OcTpoymoB u np.

e VYpoku xumun B 9 kiacce. Meroayuueckoe mocobue
Astopsr: O.C. I'abpuensu, .I'. OctpoymoB u ap.

LN PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
MHTEPHET
bubmmoteka 1mdpoBoro o6pazoBarebHOro KoHTeHTa KaTasior

Oo61eobpasoBaTesbHas maTdopma «Poccuiickast 3J1eKTPOHHAsT IIKOJ1a» XM -
Poccuiickas 3/1eKTpOHHAS IIIKOJIa

[Tnatdopma «IInbpoBoit MOMOITHUK yUnTeNs:» MyJIbTUOVK — 1MbPOBON TOMOIITHUK

YUnTeiia

OLIEHOYHBIE MATEPHA/JIbI

e Tabpuensu O.C., JIbicoBa I'.I'. Xumus 8 kinacc. basosbiit. [IpoBepouHbie 1 KOHTPOJIbHbIE
pabotbl. DI'OC. Mocksa, ITpocernienne, 2023. - 176 c.

e T'abpuenau O.C., JIpicoBa I'.I'. Xumusa 9 knacc. basosbiii. ITpoBepouHbie ¥ KOHTPOJIbHbIE
pa6otei. DI'OC. Mocksa, [Tpocseriienne, 2025. - 191 c.

e Tabpuensu O.C., Tpury6uak N.B. C60pHMK 3a1a4 U yIIpasKHEHUH, XUMUs, 8 KJ1acc:
yueb6HOe mocobue. Mocksa, [Tpocertienne, 2022 r., 143 ¢

e Tabpuensu O.C., Tpury6uak U.B. C60pHUK 3a1au 1 yIIpaskHEeHM, Xumusi, 9 Kacc:
yuebHOe mocobue. Mocksa, IIpocBemenne, 2022 r., 128 c.

e UYepsuna B.B., Bapramosa A.B. C6opHuK 3amau 1 yrnpaskHennit. 7-9 kiaccel. MOcKBa,
ITpoceerienne, 2022 r., 176 c.
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