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INOSICHUTEJIbHAS 3AIIMCKA

[IporpamMmMa 10 XMMMM Ha YpPOBHE OCHOBHOTO 0OIIero o6pa3oBaHMS
COCTaBJIeHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHMSI OCHOBHOM
ob6pa3oBaTe/IbHOI ITPOrpaMMbl OCHOBHOI'O O0IIIero o0pa3oBaHmsl, IpeICTaB/IEHHbIX
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 Ja€T IpeNCTaBJIeHME O ILIeJSIX, OOIIEeM 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 IIO XMMMM, OIIpeIesisieT KOJMUYEeCTBEHHbIe W
KayeCTBEHHbIE XapaKTePUCTUKU comepyKaHus, PEKOMEHIYEMYIO
IIOC/IEIOBATEIbHOCTh ~ M3YUYEHUSI XUMUU C YUYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€M, JIOTMKM yuyeOHOro IIpoliecca, BO3PACTHBIX
OCOOEHHOCTelM OOyYaloIIMXCsI, OIpenesisieT BO3MOKHOCTM IIpeameTra  OJsT
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 YUueOHO-IIO3HABATEJbHOM [IEsITeJIbHOCTM OOYYaloIIerocss II0 OCBOEHUIO
yueOHOTO COMepsKaHmsI.

3HaHMEe XUMMUM CJIYKUT OCHOBOM [Jis1 (OPMUPOBAHUSI MUPOBO33PEHMS
00yYaloIIerocs, ero mpeacTaBJeHuii O MaTepuaJbHOM €IVHCTBE MMUpPA, BaKHYIO
poJib UrpaloT (GOpMUpYEMble XMMMENM IPeaCTaB/JeHMs O B3aMMOIIPEBpPAIeHMSIX
SHepruM U 00 3BOJIIOLMM BEIIECTB B IPUPOIE, O IMYTIX PeIleHus II00aJTbHbIX
Mpo6JIEM YCTOMUYMBOTO PAa3BUTHSI UEJIOBEUYECTBA — ChIPbEBOM, SHEPTeTHMUYEeCKO,
MIUILIEBOM ¥ SKOJIOTMYECKOM 6e30IMacCHOCTH, ITpobIeM 31paBOOXpaHEHMSI.

N3yueHne xummn:

CIIOCOOCTBYET  peajM3allMy  BO3MOXKHOCTEM  JIJII  CAMOPasBUTUSL 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 MUCCIeNOBAaTeIbCKUMX YMEHMI, 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 (GOPMUPOBAHNUM €CTeCTBEHHO-HAYYHOM I'PAMOTHOCTH OOYUaIOIINXCS;



CITocoOCTBYET (POPMMUPOBAHMIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTeCTBEHHO-
HAYYHBIM 3HAHMSIM, K IIPUPOJIE, K YeJIOBEKY, BHOCUMT CBOM BKJIAJ B SKOJIOTMYECKOE
ob6pasoBaHMe 00YyYarOIIXCS.

IlaHHbIe HaIpaBjeHMUs B OOYUYEHMM XMMMM OOeCIIeuMBAIOTCS CITeIM(UKOi
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 IOHSTUMA 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 XMMMUYECKOM 3JIEMEHTE U BEIIeCTBE Y CUCTEMBI ITOHSITUM O XUMUYECKO
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 €CTeCTBO3HAHMS;

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

— YYeHMUs O CTPOEHUM aTOMa ¥ XMMUYECKOM CBSI3M;

— TIpeICTaBJeHMII 00 2JIEKTPOJMUTUUECKON OUCCOLUMALNM BeIlecTB B
pacTBOpax.

Teopetnueckue 3HaHMS PacCMATPMBAIOTCS HAa OCHOBE SMIIMPUYECKU
MTOJTYYEHHBIX ¥ OCMBICJIEHHBIX (PAKTOB, pa3BMBAIOTCS I1OC/IEIOBATEIbHO OT OJHOIO
YPOBHSI K [JPYrOMY, BBIMOJHSIS (QYHKIMM OOBSICHEHUSI ¥ IIPOTHO3MPOBAHMS
CBOJCTB, CTPOEHMS ¥ BO3MOXXHOCTEM IPAKTUUECKOrO MPUMEHEHUSI U MOJTyUYEeHUSs
M3y4YaeMbIX BEIIIECTB.

OcBoeHue mporpamMMbl IO XMMMUM  CIIOCOOCTBYeT  (DOPMUPOBAHMIO
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
3HAHMM U3 paHee WM3YUYEHHbIX YUYEOHbIX IpeamMeToB: «OKpy>Kaloluii 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



MPUOOIIEHNM K HAyYHbIM METOAAM IIO3HAHMS TP M3YYEHUM BEIEeCTB 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 u3yuyeHnn XMMuM Ha YpOBHE OCHOBHOTO 00lllero oOpa3oBaHMSI BasKHOE
3HaYeHye Mprobpesu Takue 1eju, Kak:

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

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

— obecrieueHne yCa0OBMiA, CIIOCOOCTBYIONMIMX MPUOOPETEHNIO 00YUaIOIIMMUCS
OIbITa Pa3HOOOPA3HOM [IesITEJIbHOCTM, ITO3HAHMS M CaMOIIO3HAHMUS, K/IIOUEBBIX
HaBBIKOB (K/IFOUEBbIX KOMIIETEHIIMIA), MMEIOIIMX YHUBEpPCAJbHOE 3HAUeHue sl
Pa3JIMYHBIX BUIOB JESITEIbHOCTY;

- ¢opmupoBaHme o006I1Ier GYHKIMOHAJIBHOM U  €CTeCTBEHHO-HAayYHOMU
IPAMOTHOCTM, B TOM UMCJIe YMEHUI OOBSICHATH U OLEHMBAThb SIBJEHUS
OKpY’KaIOILIero MMupa, MCIOJb3ysl 3HAHMS M OIbBIT, MOJYYEHHbIE NPU U3YUEHUU
XUMWUM, TPUMEHSITh MX IIpU pelleHuu npobjieM B IOBCEIHEBHOM KU3HU U
TPYIOBOU AeITeIbHOCTH;

- (dopmupoBaHme y O0OYYAIOIIMXCS T'YMAHUMCTUYECKMX OTHOILIEHUI,
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 CAaMOKOHTPOJIO U
CaMOBOCITATAaHMIO HAa OCHOBE YCBOEHMSI OOIIeUYeIOBeYeCKUX ILIeHHOCTEN,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpPY MpO(WIsS ¥ HampaBJIeHHOCTU OabHENIIEero
0OyueHMmsI.

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

COJEPXAHME OBbYUYEHUA

8 KJIIACC
IlepBoHayabHbIE XMMUYECKIE IIOHATUS



[Ipeogmetr xymun. Posib XxumMum B >KM3HU yejioBeKa. XMMMSI B CUCTEME HayK.
Tema m BemectBa. DusnMUeckme CBONMCTBA BeIIECTB. ArperarHoe COCTOSIHUE
BenlecTB. [loHATHE O MeTomax Mo3HaHMUSI B Xumuu. UMCThbie BellleCcTBA U CMECH.
CriocobbI pasmesieHns CMecein.

ATOoMBI UM MOJIEKYJIbl. Xumudeckue 3jeMeHTbl. CUMBOJIBI XUMUYECKUX
371eMeHTOB. [IpocThie 1 CJIOKHbIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUeHMe.

Xumnyeckass (opmysa. BaneHTHOCTb aTOMOB XMMMWUYECKMX 3JI€MEHTOB.
3akOH TOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTe/NIbHAsT aTOMHasl Macca.
OtHocuTenbHasi MosieKyJIsipHasi Mmacca. MaccoBast JO/IS XMMUUECKOTO 3JIeEMEHTa B
COeIIHEHUN.

KonnuectBo BemiectBa. Mosb. MoJisipHast macca. B3aumMocBsi3b KOJIMuecTBa,
MacChl M uUMCJa CTPYKTYPHbIX eOuHUI] BelllecTBa. Pacuerbl mo dopmynam
XUMUUYECKUX COeOMHEHU.

dusnuyeckme U XuMuIeckue siBjieHusl. Xummuueckast peakiimsi M e€ Impu3HaKu.
3aKOH COXpaHeHMsI MacChl BellleCcTB. Xumuueckue ypaBHeHus. Kiaccubukaiims
XUMWYECKUX peakuui (CoeqMHeHNs, pa3IoyKeHusl, 3aMellleHnsl, o0OMeHa).

Xumuueckuil 3KchepumeHin:

3HAKOMCTBO C XMMMYECKOM ITOCYIOM, MpaBuiaMu paboThl B JlabopaTopum u
NpuéMamMy obpallleHus C JJabopaTOpHbBIM OOOpPYIOBaHMEM, M3yUEHME U OIMCAHME
busnuecknx CBOMCTB 0Opas3IOB HEOPraHMYEeCKUX BeIeCcTB, HabIomeHe
busndecknx (IUIaBjeHMe BOCKa, TasHME JIba, pacTUpaHMe caxapa B CTYIIKe,
KUIIEHME M KOHJIEHCAIMsl BOMbI) M XUMMUUECKUX (TOpeHMe CBeulM, IPOKaIMBaHMe
MeIHOM ITPOBOJIOKY, B3aMMOENCTBIE MeJia C KUCJIOTON) SIBJIEHUM, HabJlogeHne 1
OoIm/CaHue MPU3HAKOB IIPOTEKAHMUSI XMMMUUECKUX peakimii (pasjokeHue caxapa,
B3aMMOJIEMCTBME CEPHOM KUCJIOTHI C XJIOPUIOM Oapwusi, pasjioykeHue TUAPOKCHUIA
menu (II) mpu HarpeBaHuu, B3auMOZENCTBIME sKejie3a ¢ pacTBopom cosm mean (1),
M3y4yeHre CII0COOOB pasdesieHusI CMeceil: C IOMOIIbI0 MarHmrta, GUIbTpoBaHMe,
BbIlTapuBaHue, TUCTWISIMS, XpoMaTorpadusi, IpoBeeHre OUMCTKM TOBAapeHHOM
conu, HabGIIOJeHMe UM ONMCaHMe  pe3yJIbTaTOB  IIPOBEIEeHMs  OIIbITa,
MJUTIOCTPUPYIOILIETO 3aKOH COXPaHEeHMsSI MacChl, CO3JaHMEe MOJIeJIell MOJIEKYT
(1IapoCTeps>KHEBBIX).

BaskHenime mpeacTaBUTe/IM HEOPraHMUECKUX BEIeCTB

Bo3gyx - cmech rasos. CocraB Bo3gyxa. Kuciopon - 3neMeHT M MpoCToe
BemecTtBo. HaxoskmeHue Kucjaopoma B mpupojge, pusmdyeckue U XUMUUYECKUE
cBoiictBa (peakimm ropenus). Oxcuppl. Ilpumenenme xuciopoma. CrocoObl
MOJy4YeHMss Kucjaopoja B JiabopaTopuMu U MPOMBbIILIEHHOCTHM. Kpyrosopot
Kucjopoga B rpupoge. O30H — ajyioTponHas MoaubuKauus KUcaopoa.



TeroBon 3¢h@eKT XMMUUECKOM peakiny, TepMOXMMMUYECKUe ypaBHEHUS,
9K30- U SHIAOTepMMUUECKMe peakiuyu. TOIIMBO: Yyrojb M MeTaH. 3arps3HeHue
BO3[1yXa, yCuJaeHMe mapHMKoBoro 3 dekra, paspyiieHrie 030HOBOTO CJIOS.

Bomopon - a2sieMeHT M TpocToe BelllecTBO. HaxoskmeHue Bopopona B
npupose, Gusnyeckue U XMMHUUYECKMe CBOMCTBA, IpPUMEHeHMue, CIIOCOObI
nosryueHust. KuciaoTer u connm.

MosisapHbIli 06bEM ra3oB. PacuéTsl 10 XMMIMUECKMM YPaBHEHMSIM.

dusmuyecke CBOMCTBA BOAbl. Boma Kkak pacTBopuTesib. PacTBOpBI.
HacobliiileHHble ¥ HeHaChIIlIeHHble PacTBOPbl. PacTBOpMMOCTbL BeLIECTB B BOJE.
MaccoBast 10/ BellleCTBa B pacTBope. XMMMUUecKue CBOMCTBa Boabl. OCHOBaHMSL.
Posib pacTBOpPOB B MpUpOJe U B XU3HM UyesioBeKa. KpyroBopoT Bonbl B MpUpOIE.
3arpsisHeHMe MPUPOIHBIX Bom. OXpaHa M OUMCTKA MPUPOTHBIX BOJ.

Knaccudbukanmss Heopranumueckux coemuHenmin. Oxcupapl. Kiaccuduxamms
OKCUIIOB:  coJieobpasyioiiye  (OCHOBHbIE, KUCJOTHble, am@oTepHble) U
HecoJieoOpasyiomme. Homenkiatypa oxcumoB. Dusuuecknme u XUMMUUECKUE
CBOICTBa OKCHIOB. [loryueHne oKCumoB.

OcHoBanmsi. Kiaccudmkanuss ocHOBaHMIA: IIEJOUM M HepacTBOPMMbIE
ocHoBaHusl. HomeHkaTypa ocHoBaHui. DuUsmMueckme U XMUMUUECKME CBOMCTBA
ocHoBaHMi. [losiyueHne OCHOBaHUM.

Kucnorsi. Knaccudukanysa kuciaor. HomeHnknarypa kuciaor. Ousudeckue u
XMMMUECKMe CBOMCTBA KUCIOT. Panm aktmBHocTM MeTasuioB H. H. Bbeketosa.
[TomyueHue KMUCIOT.

Comu. Homenkiatypa cosiein. @usnueckue M XMMMUUECKME CBOMCTBA COJIEN.
[TonyyeHue coiein.

['eHeTnuecKast CBSI3b MEKIY KIacCaMy HEOPraHMUECKMUX COeIMHEHMUIA.

Xumuueckuil 3KchepumeHn:

KayeCcTBEHHOeE OIlpefie/ieHNe ColepskaHus KMUCJIopoAa B BO3Ayxe, MOJyueHne,
cobupaHue, pacro3HaBaHME ¥ U3YYEeHMe CBOMCTB KMUCJIOpOIa, HaOIomeHue
B3aMMOJENCTBUS BEIIEeCTB C KUCJIOPOAOM WU YCJIOBUSI BO3HMKHOBEHUSI W
MpekpalieHns ropeHus (mMoskapa), O3HAKOMJIEHMe C oOpaslamMyu OKCUAOB W
ONMCaHMe WUX CBONMCTB, IOJIyUeHMe, COOMpaHMe, pacllO3HaBaHME U U3yUYeHMe
CBOMCTB Bogopona (ropeHme), B3auMoOAeNCTBMe Bogopona ¢ okcuaom menu (II)
(BO3MOXKHO MCIIOJIb30BaHME BUIeOMaTepuasioB), Hab/OeHe 0Opa3lioB BelllecTB
KOJIMYEeCTBOM 1 MOJb, MCC/IeIOBaHME OCOOEHHOCTEN PaCTBOPEHMS BEIIEeCTB C
pPa3JIMYHON PACTBOPMMOCTBIO, TIPUTOTOBJIEHME PACTBOPOB C OIpeneeHHOM
MacCCOBOM JI0JIEM PAaCTBOPEHHOTO BEIIECTBA, B3aMMOMENCTBYME BOIbI C MeTa/IaMMU
(HaTpyeM ¥  KajblieM) (BO3MOXHO MCIOJIb30BaHME  BUAEOMaTepUasoB),
Mcc/ieloBaHMe 00OpaslioB HEOPraHMYeCKMX BeIeCTB PasIMyHbIX KJIacCoB,
HaOJTI0/IeHe M3MeHeHUsI OKPaCKM MHAMKATOPOB B pacTBOpaX KUCJIOT U ILeJIOUen,



usydeHme B3aumopeincTBusi okcupa menu (II) ¢ pacTBopom cepHOM KUCIIOTHI,
KMCJIOT C MeTa/ulaMM, PeakUuuil HeUTpaamM3alyuu, IMOJTydYeHUe HepacTBOPUMBIX
OCHOBaHMM, BBITECHEHME OOHOrO MeTa/Ula IPYIMM M3 PacTBOpa COJIM, pelleHue
SKCIIEPMMEHTAIbHbIX 33aJau [0 TeMe «BaskHelilme KaacChl HEOPraHMYeCKMUX
COeIVHeHU ».

Ilepumognueckuit 3akoH u Ilepmoamuyeckass cucrema XUMMYECKUX
asiemeHTOB [I. . MenpaeneeBa. CrTpoeHme aToMoB. XMMHUUECKasA CBSA3b.
OKMCIUTENTBHO-BOCCTAHOBUTE/IbHBbIE pPeaKInmu

[IepBble TOMBITKM KaacCUPUKALMU XUMUUYECKUX 37eMeHTOB. [loHsSTne o
IpYyIIax CXOMHBbIX 3JIeMEHTOB (I[eJIOUHbIe U IlIeJIOUHO3eMeJIbHble MeTaJlJIbl,
rajioreHbl, MHEPTHBIE ra3bl). DJIEMEHTbhI, KOTOpble 00pa3yioT aM¢pOTepHbIe OKCHUIbI
U TUIPOKCUIBI.

[Tepmomuueckuit 3akoH. Ilepuoagnyeckast cucremMa XuMuueckux sjaeMeHToB [I.
. MengeneeBa. KoporkonepmomHas ¥ AJMHHONEpuomHass  (OpPMBI
[Tepuopnueckoi cucrembl xummueckux sneMmenToB [I. 1. Mengeneesa. Ilepuonbl
u rpymmnbl. PU3MUECKUit CMBIC IIOPSIKOBOIO HOMEpa, HOMEpPOB Ilepuoma u
T'PYIIIbI 3JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnbl. DeKTpoHbl. CTpoeHme
9JIEKTPOHHBIX  000/I04eK aTomMoB IepBbix 20 XMMMUYECKMX  3JIEMEHTOB
ITepuopgnueckoin cucremsr . V. MenpgeneeBa. XapaKTepuCTuKa XUMMUUYECKOT'O
9JIEMEHTa 110 ero IoJjioxkeHuto B ITepuonmueckoit cucreme /1. V1. Menpgeineesa.

3aKOHOMEPHOCTM WM3MEHEHUsI paauyca aTOMOB XMMUUYECKUX 3JIEMEHTOB,
MeTa/UIMYECKUX U HEMETA/IJIMUYECKMX CBOMCTB I10 TPYIIaM U IeproIaM.

3unauenne Ilepuognyeckoro 3akoHa u Ileproayueckon CUCTEMbI XMMUUYECKIX
9JIEMEHTOB IJi1 pas3sBUTUSI Hayku u mnpaktuku. [I. V1. MeHpgeneeB - yU€HbII U
rpaskIaHMH.

Xumnueckass cBsI3b. KoBasieHTHast (mosisipHass ¥ HeEMOJIIpHasl) CBSI3b.
DJIEKTPOOTPUIIATEIBHOCTD XMMMUUYECKMX 3JIeMeHTOB. IOHHAas CBS3b.

Crenenb  okuciaeHus.  OKUCIUTENIbHO-BOCCTAHOBUTEJIbHbIE  peaKIIUM.
IIporecchbl okMcaeHus M BocCcTaHOBIeHNsT. OKMUCIUTENN U BOCCTaHOBUTEJIN.

Xumuueckuii IkcnepumeHm:

u3ydeHye oOpaslioB BEIIEeCTB META/UIOB UM HEMEeTa/VIOB, B3alMOJIENCTBME
IUOPOKCHIA ILMHKA C pacTBOpaMM KUCJIOT M IeJIouel, IIpOBeJeHMe OIIbITOB,
WUTIOCTPUPYIOIIMX  MPUMEPbl  OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHBIX  peaKLui
(ropeHne, peakyy pasIOsKeHMsI, COeIMHEHMS]).

MexcnpedmemHeie ceéasu

Peanmuszanyss MeKIIpeaMETHBIX CBSI3€M NIpPU M3yYeHuM XuUMuu B 8 Kiacce
OCYILIECTBJISIETCSI Uepe3 MCIIOJIb30BaHMe KaK OOIIMX eCTeCTBEHHO-HAYUHbBIX



TIOHSITUM, TaK U TOHSTUI, SIBJISIIOIIMXCSI CUCTEMHBIMM IJISI OTEIbHBIX IIPEIMETOB
€CTeCTBEHHO-Hay4YHOr'O 1MKJIa.

OO1me ecTeCcTBEHHO-HAYUHbIE TOHSTHUS: HAYUHbIM (aKT, TUIOTE3a, TEOPUS,
3aKOH, aHaJIu3, CUHTe3, Kjaccudbukalus, NepUOIUYHOCTb, HaOJIOIeHN e,
9KCIIEPUMEHT, MOJIe/IMPOBaHe, U3MepeHne, Mofesb, SIBJIEHNE.

®dusmuka: marepusi, aTroOM, D3JIEKTPOH, IIPOTOH, HEMUTPOH, WMOH, HYKJIMI,
M30TOIIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKNUI 3aps, BEIIeCTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BelllecTBa, ras, (pusmueckue BeJIUUMHbBI, €IVHUIIbI
M3MepeHusi, KOCMOC, TIJIaHeThI, 3B€31bl, CosHIIe.

buosnorust: potocunTes, nbixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MUHepasabl, TOpPHble TMOPO/bI,
T10JIe3HbIe MCKOIaeMble, TOIJIMBO, BOJIHbIE PECYPChI.

9 KJIACC

BenrecTBO U XMMH4ecKasi peakuusi

ITepuopyuecknit 3akoH. ITepuonnueckas cucremMa XMMUIECKUX 3JIeMeHTOB /1.
. MenpgeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOVCTB
XMMUUYECKMX DJIEMEHTOB TMEPBbIX TPEX MEpPUOJOB, KaIMsl, KaJIbLIUSI U UX
COeIMHEHU B COOTBETCTBMM C IIOJIOKeHMeM 3jieMeHTOB B Ilepuommueckon
CUCTEME U CTPOEHMEM X aTOMOB.

CTpoeHne BelIeCTBa: BUIObI XUMMUYECKOM CBSI3U. TUIIBI KPUCTA/UIMUECKUX
PELLIETOK, 3aBUCUMMOCTb CBOJMCTB BEIeCTBA OT TUIIA KPUCTAJIMUYECKOM PELIETKU U
BUA XMMMUUECKOM CBSI3N.

Knaccudukaimss 1 HOMeHK/IaTypa HEOPraHMYEeCKUX BellecTB. XMMUYECKue
CBOMCTBA BEIECTB, OTHOCSILMXCSI K pPasJMYHbIM KjaccaM HeopraHM4YecKux
COeIVHEHNM, TeHeTUYeCKasl CBSI3b HEOPraHMUeCKIX BEIleCTB.

Knaccudukaiims xuMmmnaeckux peakiyi 1Mo pasanyHbIM Ipu3HaKaM (110 YnciIy
M COCTaBy Y4YaCTBYIOIIMX B peakluyM BeIeCTB, MO TeIIoBoMY 3(hGheKTy, Mo
M3MEHEHMIO CTelNeHel OKMCIEHUSI XMMUUECKUX JIEMEHTOB, 10 OOpaTMMOCTH, IIO
YUYaCTHIO KaTajmu3aTopa). DK30- U SHIOTEPMUUECKME peaKlni, TEPMOXUMUUECKIE
ypaBHEHMSI.

[TonsTMe o ckopoCcTM XuMmuyeckoyu peakuuu. IToHsITME 006 0OpaTUMBIX U
HEeOOpaTMMbBIX XMMMUYECKUX peakumsix. [IoHSATHEe O rOMOTreHHbBIX U I'eTepPOreHHbIX
peakuusax. [lonstue o katanuse. [loHsTue o xummyeckom paBHOBecun. DaKTOPBHI,
BJMSIONINE Ha CKOPOCTh XMMMUYECKOM peaklyuy U II0JIOKEHME XUMMUUECKOI'o

paBHOBeCHS.
OKUCIUTETbHO-BOCCTAHOBUTE/IbHbIE  peaklMy,  3JeKTPOHHbBIM  OajaHC
OKUCINTEIbHO-BOCCTAHOBUTEIbHOMN peakiun. CocraBneHne ypaBHEHMUI

OKUNCJINTEJIbHO-BOCCTaHOBUTEJ/IbHbIX peaKLU/Iﬁ C MCIIOJIb30BAHMEM MeTonda
9JIEKTPOHHOI'O 6asaHca.



Teopuist 3JIeKTPOINUTUUECKOM AMUCCOIMALINI. DJIEKTPOJIATHI Y HE3JIEKTPOJIUTHI.
KaTtuonbl, aHmoHbl. MexaHu3M OUCCOLMAIMM BEIIEeCTB C PasaMYHbIMM BUIAMU
xumMmaeckoi cBssu. CreneHb aucconyanyy. CuibHbIe U c/labble 3JIeKTPOJIATHL.

Peakiiny MoHHOro ooMeHa. Y CJIOBUS MPOTEKaHMs peakiii MOHHOTO oOMeHa,
MOJIHbIe ¥ COKpallleHHble MOHHble YypaBHeHMs peakuuit. CBOMCTBA KUCJIOT,
OCHOBaHMIA ¥ COJIeM B CBeTe TpeACTaBJeHMiA 00 3JIeKTPOJUTUUECKON
nucconvauyy. KauectBeHHble peakiiny Ha MOHbIL. [ToHSITME O TUOpOIM3€e COJIe.

Xumuueckuii 3kxchepumeHn:

O3HAaKOMJIEHME C MOJEJISIMU KPUCTA/UIMUECKMUX PEIIETOK HeopraHMueCcKux
BEIIeCTB — META/UIOB M HeMeTa/UIoB (rpadmTra M ajmasa), CJIOKHBIX BeIleCTB
(xyopuga HaTpusl), UCCAeOOBaHMEe 3aBUCUMMOCTM CKOPOCTM XMMMUYECKOU peakiyuin
OT BO3AEMCTBMS PasJMUHBIX (PAKTOPOB, MCCIeNOBaHME 3JIEKTPOIPOBOIHOCTU
pacTBOpPOB BeIlleCTB, IIpoliecca AMUCCOLMAIIMM KUCJIOT, IleJoUYerd U  cojen
(BO3BMOKHO  MCIIOJIb30BaHME BUIEO MaTepuajioB), IIPOBeIeHME  OIIbITOB,
WUTIOCTPUPYIOIIMX ~ TIPU3HAKM  TPOTEKaHMs]  peakluid  MOHHOro  oOmeHa
(obpasoBaHmMe oOcamka, BblAeJeHMe Ta3a, OOpas3oBaHMe BOMbI), OIIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPbl  OKUCJIUTETbHO-BOCCTAHOBUTEbHBIX  peaKIni
(ropeHue, peakiMy pasjioKeHMs], COeAMHEHMsI), paclloO3HaBaHMe HeOpraHMYeCKMUX
BEIIECTB C TIOMOIIBIO KaueCTBEHHBbIX peakluii Ha  MOHBI, pelleHune
SKCIIePMMEHTATbHBIX 3a7aY.

HemeTa/uyibl M UX COeIVIHEHUS

Obmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTM CTpPOEHMSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHne u (Qu3nyecKyue CBOMCTBA ITPOCTHIX
BEIIeCTB — TaJOreHoB. XMMMUeCKMe CBOMCTBA Ha IIpuUMepe  XJopa
(B3aMMOJI€IICTBME C MeTa/ulaMM, HeMeTa//laMM, Iejodamu). XJIOPOBOHOPO/I.
CosnsHast KMCJIOTa, XMMMUYECKUe CBOMCTBA, MOJIyuyeHue, NpumMeHeHue. JlecTBue
XJIopa ¥ XJIOPOBOJIOpPO/ia Ha OpraHusM uejioBeKa. BaskHeille XJIOpUIbI U UX
HaXOsKIeHMe B puUpoJe.

Oo6mass xapakrepucTuka 3jgeMeHTOB VIA-rpyrmbl. OCOGEHHOCTU CTPOEHUS
aTOMOB, XapaKkTepHble cTerneHu okuciaeHus. CTpoeHue u (Quandeckue CBOVICTBA
MPOCTBIX BEIIECTB — KUCIOPOa M cepbl. AJIJIOTPOITHbIE MOAMMUKAIIMM KUCIOPOIa
u cepbl. XuMmudeckue cBoycTBa cepbl. CepoBomopon, CTpoeHue, ¢pusudeckme u
xuMmndeckue cBoictBa. OKCUABI cepbl KaK TMpPeNCcTaBUTEIM KUCIOTHBIX OKCUIIOB.
CepnHast kucjora, ¢usMueckre ¥ XMMHUUYECKMe CBOMCTBa (OOIIMe Kak
MpeICTaBUTENST Kjacca KUCIOT U crenubuueckue). XUMUUECKME peakluu,
Jiekalliie B OCHOBEe TIPOMBIIIEHHOTO Crocoba IMOydYeHMs] CEepHOM KUCJIOTHI.
[IprmeHeHne cepHoit KucaoTbl. Coyiu cepHOM KUCIOThI, KaueCTBeHHasl peakiyus Ha
cynbdar-noH. HaxoskmeHme cepbl M €€ COeOMHEHMM B Ipupome. XMUMUIECKOe



3arpsisHEHME OKPY’KAIOWIeM Cpeabl COeOMHEHMSIMU Cepbl (KMUCIOTHBIE TOKIMN,
3arpsi3HeHMEe BO3Iyxa M BOJIOEMOB), CITOCOOBI ero IpeIoTBpalleHusl.

O6iast xapakTepucTuka 3j1eMeHTOB VA-rpynmbl. OCOOeHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble CTelleHM OKMUCJIeHUs. A30T, paclpoCcTpaHeHMe B IPUPO]IE,
dbusnyeckne 1 xummueckue cBoictsa. Kpyropopot asora B npupoae. AMMMaK, ero
dbusnyeckme 1 XMMMIECKMe CBOMCTBA, IoyueHne u npumeHenne. Coau aMMOHMS,
X GU3NIeCcKMe M XMMUIECKMEe CBOVICTBA, MpuMeHeHne. KauecTBeHHas peakuyst Ha
MOHbI aMMOHMS. A30THasl KUCJIOTa, e€ MoyiyuyeHue, GuUsuveckme U XUMUUECKHe
cBoucTBa (0OIIMe KaK MpencTaBUTess Kjaacca KUCIOT U crenuduueckue).
Vcnonb3oBaHue HUTPATOB U COJIeM aMMOHMS B KauecTBe MUHEpPaIbHbIX
yooopeHmnit. XMMmdyeckoe 3arpsisHeHe OKPYsKarolleil cpefbl COeIMHEHUSIMM a30Ta
(KUCTIOTHBIE [OXKAM, 3arpsisHeHMe BO3[yxa, MOYBbI U BOMOEMOB). Docdop,
aJIyIoTporiHble mMomudukanuu ¢ocdopa, dbusndyeckre U XUMHUYECKME CBOMCTBA.
Oxcnp docdopa (V) 1 pochopHas Kuciora, pusudeckme U XuMudeckme CBOMCTBA,
nosyuenme. Mcrionb3oBanne ¢pocdaToB B KaueCcTBe MMHEPATbHBIX YIOOPEHMIA.

O6mass xapaktepucTuka 3jeMeHTOB [VA-rpyrmmnbl. OCOOGEHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble  CTeIeHM  OKUCJIeHMs.  YTIJIEpOH,  aJUIOTPOITHbIE
Moaudukauum, pacrupocTpaHeHue B mpupode, GU3MUECKMe U XUMUUECKUe
cBomcTBa. Ancopbuus. Kpyrosopot yriepoma B mpupoge. Okcuapl yriaepoaa, ux
dbusuyeckne ¥ XUMMYECKME CBOJVCTBA, [EMCTBME HA JKMUBbIE OPraHMU3MBI,
MOoJTyYeHre ¥ TpUMeHeHMe. OKOJIOrMUYeckue IMpoOJieMbl, CBSI3aHHbIE C OKCUIIOM
yraepoga (IV), rumoresa r00aJbHOTO IIOTEIJIEHUSI KIMMAaTa, HapHUKOBBIN
sddexT. YrospHasi KUCIOTa U €€ COJIM, UX (Pu3MUecKue U XMMMUIECKMe CBOMCTBA,
rnojiyueHme u npuMmeHeHme. KauecTBeHHass peakiysi Ha KapOOHAT-MOHBI.
Vcnosnb3oBaHme KapbOHATOB B ObITY, MeOUIVHE, ITPOMBIIIJIEHHOCTY ¥ CeJTbCKOM
XO3SIMICTBeE.

IlepBOHaYaIbHbBIE TTOHSTHSI 00 OPraHMYECKMX BEIIECTBAX KaK O COeIMHEHMSIX
yrjepoja (MeTaH, 3TaH, 3TUJIeH, alleTuieH, TaHOJI, TINIIepUH, YKCYCHAasl KMUCJIOTa).
[IpupopHble WMCTOYHMKM YIJIEBOJOPOAOB (yrojib, IPUPOAHBIM Tra3, HedTh),
MPOAYKThI UX TiepepaboTku (OeH3MH), UX POJib B OBITY M IIPOMBIIIIIEHHOCTM.
[ToHsITMIE O 6GMOOTMYECKM BayKHBIX BEIECTBAX: KMpaX, OeKkax, yIjieBogax — U ux
ponM B KM3HM UeJiOBeKa. MarepuajibHOe€ €OMHCTBO OpPraHMYecKux U
HEOpraHnuyeCcKux COedMHEeHMIA.

Kpemunii, ero ¢musuyeckue M XUMMUUYECKME CBOJICTBA, IOJyYeHUEe U
npuMmeHenne. CoenuHenus: KpemHusi B mpupopge. OOmme mpencraBiaeHus 00
okcuge kpemuus (IV) u kpemuumeBoi kuciore. CUaMKaThl, UX MUCIIOJb30BaHNME B
OBITY, B IPOMBIIIJIEHHOCT. BaskHellle CTpouTe/IbHbIEe MaTepuasibl: KepaMuKa,
CTEKJIO, IIeMEeHT, OeTOH, >Keyie300eToH. [IpobieMbl 6€30IaCHOrO MCIIOIb30BAHMS
CTPOUTEbHBIX MAaTepPUasioB B IOBCETHEBHOM KU3HN.



Xumuueckuil IKChepumeHIn:

M3y4yeHre o6pas3IioB HEOPTaHMUYECKUX BEIIECTB, CBOVMCTB COJITHOM KUCJIOTHI,
MpoBeJieHe KaueCTBEHHbBIX peakiinii Ha XJIOPUI-MOHBI ¥ HaOJOIeHe TPU3HAKOB
UX TIPOTeKaHMsl, OIbIThl, OTpaxkawllye @usMUeckrue U XUMUUYECKNe CBOMCTBA
rajjoreHoB M MX coeauHeHMit (BO3MOXXHO MCIIO/Ib30BaHME BUAeOMaTepuasoB),
O3HaKowmJIeHMe ¢ oOpasiamMu XJIOpUIoB (TaJOTeHUAOB), O3HAKOMJIEHME C
obpasuiammM ceppl U €€  coeduMHeHUSIMM  (BO3MOXKHO  MCIOJIb30BaHMeE
BHUeOMaTepuasaoB), HabJOgeHMe Ipoliecca OOyI/IMBaHMS caxapa IO, eMCTBUEM
KOHILIEHTPMPOBAHHOM  CEPHOM  KUCJOTbI, U3ydeHMe XUMMUUYECKUX CBOMCTB
pa3baBIEHHON CEPHOM KUCJIOTHI, POBeeH e KaueCTBEHHOM peaKIiMy Ha Ccybdar-
MOH ¥ HaOJIoeHNe TpU3HAKa e€ IPOTeKaHMs, O3HaKOMJIeHHe C (Pu3ndecKuMu
cBOMCTBaMM as3oTa, (ochopa M uxX coenuMHeHMI (BO3MOXKHO MCIIOJIb30BaHMeE
BHUeoMaTepuasaoB), oopasiamu a30THBIX U GOCHOPHBIX yAOOpPeHM, MOTyUeHue,
cobupaHue, paclo3HaBaHMe M M3yuyeHMe CBOMCTB aMMMaKa, IpOBeleHIe
KaueCTBEHHBIX PeaklMil Ha MOH aMMOHMS U dochaT-MOH U U3yUYeHNe MTPU3HAKOB
MX MPOTEKaHMsI, B3aMMO/IeICTBYE KOHIIEHTPUPOBAHHOM a30THOM KMCJIOTBI C MeIbIO
(BO3MO>KHO MCITOJIb30BaHMe BUJIEOMAaTepUAaJIOB), U3yveHme MoJiesiei
KPUCTA/UIMYECKMX PEIIETOK ayiMasza, rpadura, dyiepeHa, O3HaAKOMJIEHME C
MPOLIECCOM afcopOlMM PACTBOPEHHBIX BEIIECTB AaKTMBMPOBAHHBIM YIJIEM U
YCTPOMCTBOM IIPOTMBOrasa, MojydyeHne, cooMpaHmue, paclio3HaBaHMe U U3ydeHUe
CBOJICTB YIJIEKMCJIOTO Ta3a, MpOBeleHMe KaueCTBEHHBIX peakiyii Ha KapOoHAT u
CWJIMKAT-MOHbl ¥ W3yueHMe TIPMU3HAKOB WX IIPOTEKaHMsI, O3HAKOMJIEHUE C
MPOAYKIMENA CUIMKATHOM IIPOMBIIIJIEHHOCTM, peIlleHre SKCIIePMMEHTATbHbBIX
3a7au 1o TeMe «BaskHeniie HeMeTa/UIbl ¥ X COeITHEHMSI».

MeTa/uibl M UX COeAVHEHUS

O6111ast XapaKTepUCTUKa XMMUYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBAHUMU
ux mnosoxkeHus B Ilepuomuueckoy cucreme xXumMmuyeckux sjaemeHTo [. .
MenpeneeBa u ctpoeHus atomoB. CTpoeHne meTa/yioB. MeTa/uinueckasi CBSI3b U
MeTaJuIMyeckass  KpPUCTAJIMuecKass  peméTrka.  DJIEKTPOXMMMUYECKUI  PSi
HanpsokeHnin MeTajutoB. Dusnyeckue U XUMMUUIeCcKMe CBOMCTBA MeTasutoB. OO1me
CITIOCOOBI TIOTyYeHUsI MeTasuloB. IIoHSITME O KOoppos3uyu MeTa/lIOB, OCHOBHbBIE
CIOCO6BI 3alIUThl X OT Koppo3uu. CruiaBbl (CTajsb, UYT'YH, OIOPAJTIOMUHUIA,
O6poH3a) U UX MPUMEHEHME B OBITY M IIPOMBIIIJIEHHOCTH.

[Ilemounbie MeTa/uIbl: TookeHMe B Ilepuoamueckon cucreme XUMMUUYECKUX
snemeHToB [I. 1. MeHneneeBa, CTpoeHMe MX aTOMOB, HaXOXIEHME B IMPUPOJIE.
dusnyeckre M XUMMHUYECKMe CBOMCTBA (Ha Mpumepe HATpust U Kamus). OKCuabl u
TUOPOKCUIBI HATpusi ¥ Kaaus. [IpuMeHeHMe IIEJIOYHBIX META/VIOB U UX
COeIVHEeHUN.



[IleouHO3eMeIbHbIE MeTa/UIbl MAarHuMii M KaJbLMI: IIOJIOKeHMEe B
[Tepuomnueckoi cucreme xummueckux synemeHToB [I. Y. MengeneeBa, cTpoeHne
X aTOMOB, HaXOKIeHMe B mpupoae. Ousndeckue M XMMUUECKNe CBOMCTBA MarHmsI
U Kandblysl. BakHenine coenuHeHUsT Kadabliusl (OKCHUA, TUIAPOKCUI, COJIN).
JKeécTKOoCTb BOJIbI U CITOCOOBI €€ yCTpaHeHMSI.

Amomunnii: mojioxkeHue B [lepmogmuueckon cucteMe XMMUUECKUX 3JIEMEHTOB
0. U. MenpeneeBa, CTpoeHMue aroma, HaxoxkaeHue B mpupoge. Dusmueckue u
XUMMUYECKMe CBOMCTBA aioMuHMSI. AMPOTEepHbIe CBOMCTBA OKCHIA M TUAPOKCUIA
AJTIOMMHMUS.

XKeneso: nmonoskenne B Ilepuoagnyeckoi cuctemMe XUMUIECKUX 371eMeHTOB /.
. MeHpneneeBa, CTpoeHMe aroma, HaxoXaeHue B Ipupone. Pusuueckue u
XMMMWYECKMe CBOMCTBa keye3a. OKcuabl, rTuapokcuabl 1 com skeesa (I1) u skenmesa
(IIT), ux cocTtaB, CBOMCTBA U MOJIyYeHMeE.

Xumuueckuii IKcnepumeHm:

O3HAaKOMJIEHME C o0pasiaMy MeT/UIOB M CIUIaBOB, UX (PU3MUECKUMMU
CBOJCTBaMM, M3y4YeHMEe  pe3yJbTaTOB KOPPO3MM  METAJIOB  (BO3MOSKHO
MCIIOJIb30BaHMe BUIEOMAaTepMaioB), OCOOEHHOCTEN B3aMMOIENCTBUSI OKCHIA
KaJbliMs M HaTpus C BOAOM (BO3MOXHO MCIIOJIb30BaHMe BHUIEOMAaTepPHUasioB),
MCCJIeIOBaHMe CBOJMCTB JXECTKOM BOJbI, IIPOLiecca TOpeHMs Kejie3a B KUCJIOpPOJe
(BO3MOXXHO  MCIIOJIb30BaHME  BUOAEOMATEPMAIOB), TPU3HAKOB  IPOTEKAHMS
KaueCTBEHHBIX peaKkLyi Ha MOHbI: MarHus, KaJblLus, aJIOMUHUS, IIMHKA, Keje3a
(IT) u xenesa (III), menn (II), HabGatOmEeHMEe U OIMCAHME MPOLIECCOB OKpAIIMBAHMS
IUIaMEeHM MOHaMM HaTpusl, Kaausa U Kajabliusi (BO3MOXKHO MCIIOJIb30BaHMe
BUeOMaTepuasoB), uccienoBanme aM(pOTEepHbIX CBOMCTB I'MAPOKCHUIA aTFOMUHNS
U TUAPOKCHUIA LIMHKA, PellleHre SKCIIepMMEHTaIbHBIX 3a4au 110 TeMe « BaskHelme
MeTaJUIbl U UX COeIVIHEeHMS».

Xumusi M oOKpyKamwuias cpeaa

BemiectBa M MaTepuasibl B ITOBCEOHEBHOM >KM3HM UYejioOBeKa. besomacHoe
JICIIOJIb30BaHMEe BEIIEeCTB M XMMMUYECKUX peakuuii B ObITy. IlepBasg momolup mpu
XMMMUUYECKMX O3KOTaX ¥ OTPaBJIEHUSIX.

XuMmyeckoe 3arpsi3HEHMe OKpY’Kalollel cpenbl (MpenesibHash MOITYyCTUMAsT
KOHIIeHTpalus BelilecTs, najee — [[JIK). Poab xumum B pelieHnnr 3KOJIOTUUECKUX
poobsieM.

Xumuueckuii IKchepumeHm:

u3yuyeHue oOpaslioOB MaTepuasaoB (CTEKJIO, CIJIaBbl METAJIJIOB, IOJMMEpHbIE
MaTepuasbl).

MexcnpedmemHeie ceasu

Peanmuszanyss MeKIIpeaMETHBIX CBSI3€) NIpUM M3yUYeHMM Xumum B 9 Kiacce
OCYILIECTBJ/ISIETCSI Uepe3 MCII0JIb30BaHMEe KaK OOIMX eCTeCTBEHHO-HAayUHbIX



TIOHSITUIA, TaK U TIOHSITUM, SIBJISTIOLIMXCSI CUCTEMHBIMU AJIS1 OTAEIbHbBIX MIPeIMETOB
€CTeCTBEeHHO-HAay4YHOTr'O I1KJIA.

OO6I11Me ecTeCcTBEHHO-HayuHble TTOHSITHSI: HAy4HbIM (akT, rMIOTe3a, 3aKOH,
Teopus, aHaJuM3, CUHTe3, KiIaccudukaiys, IepUOAUYHOCTb, HabJIIoeHNeE,
9KCIIEpMMEHT, MOJeJNPOBaHNe, W3MepeHue, MOAesb, SBJieHue, MapHUKOBbIN
s dekT, TeXHOJIOTUS, MaTepUAaIbI.

®usmka: marepusi, aToM, B3JEKTPOH, IIPOTOH, HEUTPOH, WOH, HYKJINI,
M30TOMbI, PagMOAKTUBHOCTb, MOJIEKYJa, 3JEeKTPUUYECKU 3apsifi, MPOBOIHUKH,
MIOJTYTIPOBOAHUKY, OUIIEKTPUKM, (OTO3JIEeMEHT, BeIleCTBO, Telo, OOBEM,
arperaTHOe COCTOSIHME BellleCTBa, ra3, pacTBOp, paCTBOPMMOCTb, KpUCTaJIIMyecKast
peléTka, CIIaBbl, (U3NUYeCKMe BEeJINUYMHBI, eAVMHUILI M3MEepeHMs, KOCMUYECKOe
MIPOCTPAHCTBO, IJIaHEeTbl, 3B€31bI, CoJIHIIE.

buosorus: dorocuHTe3, AbixaHue, Ouocdepa, 3KOCUCTeMa, MMUHeEpaIbHbIE
yIooOpeHMsI, MUKPO3JIEMEHTbI, MaKpPO3JIEMEHTbI, MUTaTe/IbHbIe BellleCTBa.

['eorpadusi: armocdepa, rugpochepa, MUHepasabl, TOpHble TMOPOJbI,
TI0JIe3HbIe MCKOIIaeMble, TOTUIMBO, BOJITHbIE PECYPCHI.

ITJIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUAS ITPOI'PAMMUBI 110
XMW HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUS

JINYHOCTHBIE PE3VYJIbTATBI

JIMYHOCTHBIE pe3y/bTaThl OCBOEHMSI IIPOrpaMMbl OCHOBHOI'O OOIIEro
0o6pa3oBaHMs OOCTUTAIOTCSI B XOOe OOYYeHUS XMMUM B €OUHCTBE YUYeOHOU U
BOCIIMTATEJIbHOM IEeSITeJIbHOCTU B COOTBETCTBUM C TPAAUIIMOHHBIMM POCCUICKUMMU
COLIMOKYJIbTYPHBIMM U TYXOBHO-HPAaBCTBEHHBIMM ILI€EHHOCTSIMM, NPUHSITBIMU B
o0IIeCTBe MpaBMJIaMM M HOpPMaMM IIOBEIEeHUSI M CIOCOOCTBYIOT IIpoLieccam
CaMOIIO3HaHMSI, CAMOPA3BUTHMS ¥ COLMAIM3ALINM OOYUaIOILIMXCS.

JIMuHOCTHBIE  pe3yJbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI  CUCTEMOM IIO3UTMBHBIX II€HHOCTHBIX OpPMEHTAluid U
pacllMpeHye OIbITa JesITeJIbHOCTY Ha €€ OCHOBE, B TOM UMCJIe B YACTHU:

1) maTpMoTHMUECKOr0 BOCIIMTAHMS:

IIEHHOCTHOT'O OTHOIIIEHMSI K OT€UEeCTBEHHOMY KYJIbTYPHOMY, MCTOPUUECKOMY
M HAyYHOMY HaC/IeOuio, TOHMMAaHMS 3HAUYEeHMS XMMMUUECKOM HayKM B SKU3HU
COBPEMEHHOI'0 OOIIeCTBa, CIIOCOOHOCTM BJIAJeTh AOCTOBEpHOM MH@OpMaLyen o
MepeIOBbIX HOOCTVDKEHUSIX M OTKPBITUSX MMPOBOM M OTEUECTBEHHON XUMUU,
3aMHTEPECOBAHHOCTM B HAYUHbBIX 3HAHMUSIX 00 YCTPOIICTBE MMpa U OOILIECTBa;

2) rpakJaHCKOr0 BOCIIUTaHMSI:

MPEICTaBJeHNsI O COLMAJbHBIX HOpPMax U MpaBMIaX MEKIUMUHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTMBE, KOMMYHMKATUBHOI KOMIIETEHTHOCTM B OOILIECTBEHHO
MOJIe3HOM,  yuyeOHOMCC/IeNOBaTe/NbCKOM, TBOPUECKOM M JOPYrMX  BUiax
IesITeJIbHOCTY, TOTOBHOCTM K pPasHOOOPAa3HOW COBMECTHOM [esITeIbHOCTU IIpu



BBINIOJTHEHMM YUYEOHbBIX, ITO3HABATEJIbHBIX 3aay, BBIIOJHEHUNM XUMUUECKUX
9KCIIePMMEHTOB, CO3IaHNM YUeOHbIX MMPOEKTOB, CTPEMJIEHNSI K B3aMMOITOHMMaHUIO
M B3aMMOIIOMOILM B TIpoIlecce I9TOM YueOHOM [esiTeJIbHOCTH, TOTOBHOCTMU
OILIEHMBaTh CBOE IIOBeIEHMEe ¥ IIOCTYIIKM CBOMX TOBapuIlell C IO3UINU
HPABCTBEHHBIX M ITPABOBBIX HOPM C YYETOM OCO3HAHMS TIOCIEICTBUI ITOCTYIIKOB;

3) LeHHOCTHM HAYYHOI'O IO3HAHMUSI:

MMPOBO33peHUYeCcKe TPeICTaBIeHNsI O BeIeCTBe UM XMMMUUYECKON peakiinu,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO PasBUTMS HAYKM M COCTaBJISIOIINME
OCHOBY JJIsS1 TIOHMMAaHMSI CYIITHOCTM HAyYHOM KapTUHBI MMUpa, IpencTaBaeHus 0O
OCHOBHbBIX 3aKOHOMEPHOCTSIX pasBUTUSI IMPUPOIbI, B3aMMOCBSI3SIX 4YeJOBeKa C
MIPUPOIHONM CPEIO, O POJIM XMMUM B ITO3HAHUM STUX 3aKOHOMEPHOCTEN;

MO3HaBaTeJIbHble MOTMBBI, HallpaBJIeHHbIE Ha IMOJIyYeHMe HOBBIX 3HAHUI IO
XUMWUM, HeOOXOomyuMble [Ji1 OObSCHEHMS HaOJIIOJaeMbIX IPOLIECCOB ¥ SIBJIEHWIA,
ITO3HABaTEeJIbHOV, MH(POPMALMOHHOM ¥ YMUTATEJbCKOM KYJbTYPbl, B TOM UYMCJIE
HaBbIKOB CaMOCTOSITEJIbHOM pabOThl C yueOHbIMM TEeKCTaMM, CIIPaBOYHOI
JIUTEPATYPOM, JOCTYIHBIMM TEXHUUECKUMMM CPeOCcTBaMM MHOOPMALVIOHHbBIX
TEeXHOJIOTUIA;

MHTEpeC K OOYUYeHMIO ¥ IIO3HAHMIO, JII0OO3HATEJbHOCTb, TOTOBHOCTb W
CIIOCOOHOCThP K  €amMOOOpa3oBaHMIO, IIPOEKTHOM UM MCCIed0BaTe/IbCKOM
IesITeTbHOCTY, K OCO3HAHHOMY BBIOOPY HAIlpaBJIEHHOCTM M YPOBHS OOYyUeHMSI B
IaJIbHEeIIeM;

4) dopmupoBaHus KyJAbTYPbI 340POBbSI:

OCO3HaHME II€HHOCTM >KMU3HM, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
30POBbIO, YCTAHOBKM Ha 3JO0POBbI 00pa3 >KM3HM, OCO3HAHME IOCIAeNCTBUIN U
HEMpUSITIE BPEeIHBIX MPUBbIUEK (YIIOTPeOIeHNS aJIKOTOJIsI, HAPKOTUKOB, KypPeHMsl),
HeOOXOOMMOCTM COOJIIOJeHMsT TpaBuMJI  0e30MacHOCTM Mpu  OOpallieHuu C
XMMMUUYECKMMM BeIIeCTBaMM B ObITY M peasibHOM SKU3HMU;

5) TpymoBoro BocmuTaHu:

MHTEpeC K MPaKTUUYECKOMY M3YUeHMIO TTpodeccuit U Tpyaa pasIMyHoro poja,
yBa)KeHMe K TPYAy M pe3yJjbTaTaM TPYIOBOW AEeSITeJbHOCTM, B TOM YMCJIe Ha
OCHOBE TIpMMEHEeHMs] IIpeIMETHBbIX 3HAHUM [0 XUMMUM, OCO3HAHHBI BbIOOD
VHIVBUIYAJIbHON TPaeKTOpUM MPONOJIKEHMS] 00pa30oBaHMs C YUETOM JIMUYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTM K XMMUM, OOIIECTBEHHBIX MHTEPECOB U ITOTPEOHOCTEN,
YCITeITHOM MpodeCCHOHATbHOM AeSITeIbHOCTU M PasBUTUS HEOOXOOMMbBIX YMEHMIA,
TOTOBHOCTbh aJallTUPOBATHCS B MPO(eCcCHOHaTbHONM Cpeie;

6) 3K0JIOTMYECKOr0 BOCIIUTAHUS:

9KOJIOTMYECKM IiejiecooOpasHOe OTHOIIIeHMe K TMpUpoJe KakK MCTOUHUKY
SKM3HM Ha 3emJjie, OCHOBE e€ CYIIeCTBOBaHMS, IOHMMaHMe EHHOCTU 300POBOTO U
6e3omacHOro o00Opasa >KM3HM, OTBETCTBEHHOE OTHOIIEeHNe K COOCTBEHHOMY



busudeckomMy " TCUXMUECKOMY 3[I0POBbIO, OCO3HaHME II€HHOCTM COOJIIOHeHMSs
MpaBuJI 6e30MacHOro MoBeeHNsT IpK paboTe C BellleCTBaMy, a TakyKe B CUTyaLMSIX,
YI'POSKAIOIINX 300POBBIO U SKU3HM JIIOLEN;

CITOCOOHOCTM TIPMMEHSITh 3HAHMS, TOJIydyaeMble MPU U3YUEHUU XUMUU, OIS
pellieHNs 3a/1a4, CBSI3aHHbIX C OKpYKarolller MPUPOTHON CPeaou, IJIsl TTOBbIIIIEHMS
YPOBHSI  3KOJIOTMUYECKOM  KYJbTYpbl, OCO3HaHMSI TIJI0OAJLHOrO  XapakTepa
9KOJIOTMYECKUX TPOOJIeM U MyTeM UX pelleHus TMOCPEeICTBOM METOIOB XUMUM,
9KOJIOTMYECKOTO MbIIIIEHMS, YMEHMSI PYKOBOJICTBOBAaTbCSI MM B IMO3HaBaTeIbHOM,
KOMMYHMKATUBHOM U COLMa/IbHOM ITPaKTHUKe.

METAITPEIMETHDBIE PE3VJIbTATDI

B cocraBe MeTanpeaMeTHbIX pe3yJIbTaTOB BbIAEJSIOT 3HAUMMbIe [IJISI
dbopMupoBaHMsI MMPOBO33peHMs] OOllleHay4yHble TIIOHSTMS (3aKOH, Teopus,
MIPUHLNII, TUIIOTE3a, (PaKT, cucTeMa, MPOIEeCC, SIKCIIEPUMEHT U JIPyroe.), KOTopbie
MCIIONIb3YIOTCS B €CTEeCTBEHHO-HAyUYHbIX YUeOHBIX IIpelMeTax M IMO3BOJISIOT Ha
OCHOBe 3HaHMII U3 3TUX MpeaMeToB (GOPMUPOBATDH IMPENCTaBIIeHNE O I[eJIOCTHOM
Hay4YHOM KapTMHE MMpa, M YHUBepCaJbHble yUeOHbIe IeiCTBMUS (IT03HABaTeIbHbIE,
KOMMYHMKaTUBHbIE, PEryJsITUBHbIE), KOTOpble obecreunBaioT GOpMUpPOBaHME
TOTOBHOCTM K CaMOCTOSIT€/IbHOMY IUIAHMPOBAaHMIO U OCYILECTBJIIEHUIO YUYeOHOM
nesiTeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCATbHbIE YUe€OHbIE AeCTBUS

Ba3oBble 1oruuecKme JeCTBUS:

YMEHUsI MUCIIOJIb30BaThb MPUEMBI JIOTMUECKOTO MBbIILIEHUSI TIPU OCBOEHUM
3HAHMM: PACKPbIBATh CMBIC/I XUMMWYECKUX ITOHSTUI (BBIAEISATh UX XapaKTepHbIe
MIpU3HaKM, YCTAaHAB/JMBAThb B3aMMOCBSI3b C IPYTUMM TTOHSITUSIMM), MCIOJJIb30BaTh
TTOHSITYS AJ1s1 OObSICHEHMST OTAEIbHBIX ()aKTOB U SIBJIEHUM, BbIOMPATh OCHOBAHUS U
KpUTepUn Ojs1 KiaacCu@uraimmy XMMUYIECKUX BEIIEeCTB M XUMMUUECKUX peakIlnii,
yCTaHaB/IMBATh IPUUMHHO-CJIEICTBEHHbIE CBS3M MEXKIY OObeKTamMu U3yueHMUs,
CTPOUTD JIOTUUECKME PaCCYysKIeHUsT (MHOYKTUBHbIE, AedyKTUBHbIE, TI0 aHAJIOTUMN),
IeJiaTh BbIBOJIbI M 3aK/IFOUEHMS;

yMeHMe TIPMMEHSTh B IIpollecce TIO3HAHMS TIOHSATUS (TIpeIMEeTHbIe WU
MeTalpeIMeTHbIe), CUMBOJIMYECKME (3HAKOBbIE) MOJIE/IN, UCIOJIb3yeMble B XVIMMUM,
Mpeo6pa3oBbIBATh IIIMPOKO MpUMEHsSIeMble B XMMUM MOJIe/IbHbIe TTpefCTaBIeHUs —
XMMMUYECKMIM 3HaK (CMMBOJI 3JIEMEHTAa), Xumudeckas dopmyia U ypaBHEHMe
XMMWYECKOM peakluyu — MpU pelleHny yueOHO-TIO3HABAaTeIbHBIX 33/1a4, C YUETOM
9TUX MOJEJbHBbIX IPEICTaBJIeHN BbISIB/STh M XapaKTepyU30BaTb CYIIeCTBEHHbBIE
MPU3HAKM M3yUyaeMbIX OOBEKTOB — XMMMUUECKMX BEIIECTB M XUMUUYECKUX peaKiinii,
BBISIBJIATH  OOIlMe  3aKOHOMEpPHOCTM, TMPUUYMHHO-C/IEICTBEHHbIE CBSI3U U
MIPOTMBOPEUNS B M3yUaeMbIX MPOLIeccax " SIBIEHUSIX.

Ba3oBbIe ucc/iegoBaTe/IbCKIe AeCTBUS:



yMeHMe MCIIOJb30BaTh IOCTaB/IeHHbIE BOIIPOChI B KauyeCcTBe MHCTPyMeEHTa
MMO3HaHMS, a TaKKe B KauecTBe OCHOBBI i1 (POpMMPOBAHMUSI TUIIOTE3bI IO
MpoBepKe MPaBUIbHOCTY BbICKA3bIBAEMbBIX CYKIEHNI;

npuobpeTeHNue OIbITa IO IUIAHMPOBAHMIO, OpPraHM3alUM U MPOBEIEHUIO
YUEHMUYECKMX IKCIIEpUMMEHTOB, YyMeHMe Hab/omaTh 3a XOIOM IIpoliecca,
CaMOCTOSITEJTbHO ITPOTHO3MPOBATh €ro pe3yJibTaT, (GopmMyMpoBaTh 0000IIEHUS U
BBIBOJIbI 110 pe3yJibTaTaM ITPOBEIEHHOIO OIbITa, MCC/IeIOBaHMSI, COCTABJIATh OTUET
O IpojejlaHHOM padore.

Pa6oTa ¢ mHdopMmanen:

yMeHMe BbIOMpaTh, aHAJIM3MPOBATb U MHTEPIPETUPOBaATh MHMOPMALIO
pas3JIMYHBIX BUOOB U (GOPM IMpenCcTaBIeHNs, TOJIy4YaeMyl0 U3 pasHbIX MCTOYHMUKOB
(Hay4YHO-TIOMYJISIpHAs  JIMTepaTypa XMMMWYECKOTO COJepsKaHMsI, CIIpaBOYHbIE
rnmocobusi, pecypcbl MHTepHeTa), KPUTUUYECKM OI€HMBAThb MPOTMBOPEUMBYIO U
HeJIOCTOBEPHYIO MHGOpMAIINIO;

yMeHMe TMPUMEHSITh pa3jIMyHble METOAbI M 3aIllpoChl TP IIOMCKE U OTOOpe
MHboOpMaLMM M COOTBETCTBYIOMIMX HAHHBIX, HEOOXOOMMBIX [IJi BBITIOJTHEHUS
yueOHbIX ¥ TMO3HABATeJIbHBIX 3a7au OMpeIeJIEHHOIO TUIIA, IIPMOOpeTeHe OIbITa B
0671aCTM  MUCIIOJIb30BaHMUSI  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTMIA,
OBJIaJIeH)E KYJIbTYPOM aKTMBHOI'O MCIIOJIb30BaHMS PA3IMUHbIX ITOMCKOBBIX CUCTEM,
CaMOCTOSITEJTbHO BbIOMPATh ONTUMAJIbHYIO (OpMy ITpencTaBaeHuss MHGopMaIm u
WJUTIOCTPUPOBATh peIlaeMble 3aJauy HECJOXXHBIMM CXeMaMy, AyarpaMmaMu,
npyrumu (popmamu rpadmku U MX KOMOMHALIMSIMM;

yMeHMe MWCIIONb30BaTh M aHaAM3MpOBaThb B IIpollecce Yy4yeOHOM U
MCCIeN0BAaTE/IbCKON AesSITeIbHOCTY MH(POPMAIIUIO O BIMSHUM ITPOMBIIIIEHHOCTMH,
CeJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HAa COCTOSTHME OKPYJKaIOIIeN IPUPOTHON
cpenbl.

KoMMyHMKaTHMBHBbIE YHUBEpPCA/IbHbIE YUeOHbIE AECTBUSI:

yMeHMs 3afaBaTh BOIpOChl (B xofe nuajsora u (MIM) IOUCKYCCUU) TIO
CYIIECTBY  OOCy)XmaeMoil  TeMbl, (GOpPMYJIMPOBATb  CBOM  IIPEIJIOSKEHMS
OTHOCUTEJIbHO BBITIOJTHEHMSI TTPE/IJIOKEHHO 3a/1a4M;

YMeHMSI  MpPeNCTaBJIATb  IIOJyYeHHble  pe3yJbTaThl  ITO03HABATEIbHOM
nesTeTbHOCTM B YCTHBIX UM TIMCbMEHHBIX TeKCTaX; [ejaTb IIpe3eHTaluio
pe3yJIbTaTOB BBITIOJHEHUSI XMMMUECKOTO 3KCIlepuMeHTa (J1JabopaTOpPHOTO OIIbITa,
J1ab0opaTOPHONM PabOThI IO UCCAeIOBAHNIO CBOMCTB BEIIECTB, YUeOHOrO ITPOEKTa);

yMeHMsT Y4eOHOro COTPYIOHMYECTBA CO CBEPCTHMKAMM B COBMECTHOM
MO3HABaTeJbHOM UM MCCAeNOBaTeJIbCKOM  HeSITeIbHOCTM  TIpU  pellieHun
BO3HMKAIOIIMX IMPOOJeM Ha OCHOBE YyuéTa OOIIMX MHTEPECOB U COTJIaCOBAHUS
no3unui (00Cy>kaeHnsi, oOMeH MHEHUSIMM, «MO3TOBbIE€ IITYPMbI», KOOPOMHALIMS



COBMECTHBIX [E€MCTBUM, OIIpenejieHne KpPUTEepUEeB TII0 OIEHKe KauvecTBa
BBITIOJTHEHHOM pabOThI U APyTHE).

PerynsiTuBHBIE YHUBEpCA/IbHbIE YUeOHbIE AEHCTBUS:

YMEHME CaMOCTOSIT€/IbHO OIpenessiTh Leau esiTeIbHOCTU, IJIaHMPOBATh,
OCYILIECTBJISITb, KOHTPOJMPOBATb U IPU HEOOXOAMMOCTU KOPPEKTUPOBATh CBOIO
nesiTeTbHOCTh, BbIOMpaTh Hambosiee 3 heKTUBHBbIE CITOCOOBI pellleHus] YUeOHbIX U
MO3HaBaTeJbHbIX 3a7ay, CaMOCTOSITEJIbHO COCTaBJSITb WJIM KOPPEKTUPOBATD
MpeJiJIO’KEHHbIM aJTOPUTM JEUCTBUM TIPM BBITIOJHEHMM 3aJaHUM C YUYETOM
MOJTyYeHUsI HOBBIX 3HAHUM 00 M3yuaeMbIX OOBEKTax — BellleCTBaX M peaklmsiX,
OLIEHMBATh COOTBETCTBME ITOJYYEHHOTO pe3yjbTaTa 3asiBJEHHOW ILeu, yMeHue
MCII0JIb30BaTh M aHAJIM3MPOBATh KOHTEKCTHI, ITpe/IjlaraeMble B YCIOBUM 3aIaHMIA.

INTPEAMETHBIE PE3YJIbTATbI

B cocrtaBe mpegMeTHBIX pe3yJIbTAaTOB IO OCBOEHMIO 00s3aTeIbHOTO
comepskaHus, YCTAaHOBJIEHHOTO JaHHOM denepajbHOM pabouelt MPOrpamMMon,
BBIJIEJISIIOT: OCBOEHHbIE OOYYAIOIMIMMMCS HayuyHble 3HAHMS, YMEHUSI M CIIOCOOBI
OeNCTBUI, crenyduuyeckue JIsI IIpeIMeTHOM obiactu  «XUMHUS», BUIbI
OesITeTbHOCTM IO  IIOJyYeHMIO HOBOTO  3HAaHMSI, €ro MHTepIpeTalun,
MpeoOpa3oBaHMIO U MIPUMEHEHUIO B Pa3IMUHbBIX YUeOHBIX ¥ HOBBIX CUTYaIIUSIX.

K xoHIily o6yueHus: B 8 Kiacce nmpeaMeTHble pe3yJibTaTbl Ha 6@30BOM YpPOBHE
IOJIKHBI OTPaskaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHMIA:

e PACKpbIBaTh CMbICJI OCHOBHBIX XMMMUUYECKUX ITOHSTUI: aTOM, MOJIEKYJIa,
XMMUUYECKUIM 3JIEMEHT, IPOCTOE BEIeCTBO, CJOKHOE BEIEeCTBO, CMeCh
(omHOpOAHAST M HEOJAHOPOAHAS), BAJIEHTHOCTb, OTHOCUTEJIbHASI aTOMHAsT U
MOJIEKYJISIpHAsI Macca, KOJIMUYeCTBO BellleCcTBa, MOJIb, MOJISIpHas Macca,
MaccoBast IOJISI XMMMUUECKOT'O 3JIEMEeHTa B COeIMHEHUM, MOJIIPHbBIN OOBEM,
OKCHJ, KMUCJIOTa, OCHOBaHME, COJIb, JIEKTPOOTPUIIATEIbHOCTb, CTEIEeHb
OKMCJIEHUSI, XMMMUUECKasl peakiys, Kiaccudurkaius peaklUuit: peakuyuun
coeVHeHMsI, peakUMM pas3jIo’KeHUs], peaklUu 3aMelleHus], peaxkiun
obMeHa, 9K30- U SHIOTepMMUUYECKIMEe PeaKIily, TerIoBou 3G@eKT peakiyn,
SIIPO aToMa, SJIEKTPOHHBIM CJIOM aToMa, aTOMHasi OpOuTaab, pagnycC
aToMa, XMMMUYecKasl CBSI3b, MOJISIPHASI M HEIMOJIIpPHasi KOBAJIEHTHAsI CBSI3b,
MOHHAs CBsI3b, MOH, KaTMOH, aHMOH, PacTBOp, MaccoBas OOJISI BellecTBa
(TIpolieHTHas1 KOHIIeHTpal1yis) B paCTBOPE;

e JJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMWUYECKUX TIOHSITUI WU
MIPUMEHSTD TY ITOHSITHUS IIPU ONMMCAHUY BEIIECTB U UX IIPEeBpallleHNI;

e JCIIOJIb30BaThb XMMMUUECKYIO CHUMBOJIMKY [JIS COCTaBjieHus1 (dopmMyJi
BEIIIECTB ¥ YpPaBHEHUI XMMUYECKUX PeaKInii;

e ONpenessiTb BaJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBbIX COEIVHEHMSIX,
CTerleHb  OKMCJIEHMSI ~ 2JIEMEHTOB B OMHApHbIX  COEIVHEHMUSX,



MIPUHAIJIEXKHOCTb BEIIEeCTB K OIPeNeJEHHOMY KJIAacCy COeOMHEHMUM II0
dbopMysaM, BMI XMMMUYECKOM CBSI3M (KOBaJieHTHAasT M MOHHAasI) B
HEOPraHMYECKUX COeOUHEHMSIX;

packpbiBaTb cMbica Ilepumommueckoro 3akoHa [I. WM. Menneneena:
IeMOHCTPUPOBaTh ITIOHMMAaHME TEePUOAMUECKON 3aBUCUMOCTU CBOMCTB
XMMUUYECKMX 3JIEMEHTOB OT MX MoJyiokeHus B Ilepmommueckoit cucreme,
3aKOHOB COXpaHEHMSI MacChl BelleCTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOT'O yUeHMsI, 3aKoHa ABOrajipo;

OIMMCBhIBAaTh M XapaKTepu3oBaTb TabauMuHyio ¢dopmy Ilepumonmuueckon
CUCTEMbl XMMMUUECKMX 3JIEMEHTOB: pa3juMuaThb TOHATUS «IJIaBHas
noarpynmna (A-rpyrma)» u «mobouHas noarpytmna (b-rpyrmma)», masnble u
OoJIbllIE TEPUOAbI, COOTHOCUTb OOO3HAuUeHMs, KOTOpble VMEIOTCS B
tabmuue «Ilepuommueckass cucremMa xXummdeckux sjnemeHtoB [. M.
MeHpeneeBa» C YMCAOBBIMM XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB
XMMMWYECKUX 3JIEMEHTOB (COCTaB ¥ 3apsia siapa, 00Ilee YMCJIO JIEKTPOHOB
" pacrpeiesieHn e UX IO 3JIEKTPOHHBIM CJIOSIM);

KJIaCCUUIIMPOBATh XUMMUUYECKME 3JIEMEHTbI, HeOpraHnJyecKue BellecTBa,
XUMUUeCcKue peakuyu (MO YMCIY M COCTABY YUYaCTBYIOIIMX B peakiIuu
BeIlleCTB, M0 TelJI0BOMY 3D dheKTy);

XapaKTepn3oBaTh (OIMMCHIBATh) OOIIMEe XMMMUYECKMEe CBOVCTBA BEIIECTB
Pas/IMYHBIX KJIaCCOB, MOATBEPsKAAs OMMcaHue MpUMepaMiu MOJIEKYISIPHBIX
YpaBHEHMI COOTBETCTBYIOIINX XUMUUECKUX PEaKIINA;

MPOTrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MX KaueCTBEHHOI'O
COCTaBa, BO3MOXHOCTM TIPOTEKAHMSI XMMMWUYECKMX IIpeBpallleHui B
Pas/IMYHbIX YCIOBUSIX;

BbIUMC/ISITh OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO  MacCChl
BellleCTB, MAacCCOBYIO [OJII0 XMMMUUECKOro 3jeMeHTa 10 (opmysie
coenVHeHMs], MacCCOBYIO JIOJ/IIO BellleCTBa B pacTBOpe, IPOBOJAUTb PACUETHI
10 YPaBHEHMIO XMMMUUECKOM peaKIiny;

MIPYMEHSITh OCHOBHbIE OIlepallyi MbICJUTEIbHON AeITeIbHOCTU — aHaJIU3
M CUHTe3, CpaBHeHMe, 000O0IeHNe, CUCTeMaTU3aluio, KIacCU(UKaLMIO,
BBISIBJIEHME TIPUUYMHHO-CJIEICTBEHHbIX CBSI3€M — IJISI M3YUYEeHMUS CBOMCTB
BEIIECTB U XUMMUUECKMX PpeakIiluii, eCTeCTBEHHO-HAayuYHbI€ METOIbI
MO3HaHMs — HaO/IomeHue, M3MepeHue, MOAEeJMPOBaHMe, SKCIIEPUMEHT
(peasibHbIN U MBICJIEHHBIN);

CclemoBaTh  IpaBWwiIaM  TOJb30BaHMSI ~ XMMMUYECKOM  IIOCYION U
JabopaTOpHBIM OOOPYAOBaHMEM, a TakKyKe IIpaBujaaM oOpalleHus: C
BEIIECTBAMM B COOTBETCTBUM C MHCTPYKUMSIMM II0 BBIIOJHEHUIO
J1ab0OpaTOPHBIX XMMMUUECKUX OIBITOB [0 IIOJYYEHUIO U COOMpaHUIO



ra3oo6pasHbIX BellecTB (BOIOpoOJa M KUCJIOPOHa), IPUTOTOBJIEHUIO
PacTBOPOB C OIIPeIeJIEHHON MAacCOBOM HOJeli PacTBOPEHHOrO BEIECTBa,
IJIAaHMPOBaThb M IPOBOIUTh  XMMMUUECKME  OKCIEePUMEHThI  IIO
pacIio3HABaHMIO PACTBOPOB IIIEJI0YEN ¥ KMUCJIOT C MOMOIIbIO MHAMKATOPOB
(Jtakmyc, peHodTanenH, METUIOPAHK U IpyTue).

K xoHIy o6yueHust B 9 Kiacce mpeaMeTHble pe3yJibTaTbl Ha 6a30BOM YpPOBHE
IOJDKHBI OTpaykaTb COPMUPOBAHHOCTD Y OOYYAIOIIMXCST YMEHUI:

pPacKpbIBaTh CMBICJI OCHOBHBIX XWMMWUUYECKUX TIOHSITUIA: XUMUYECKUI
9JIeMEHT, aTOM, MOJIeKyJa, MOH, KaTMOH, aHMOH, IIPOCTOE BeIlecTBO,
CJIOKHOE BEIIeCTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTDb, CTEIEeHb
OKMCJIEHUSI, XMMMUUECKasl peakuysi, XMMnJyeckasl CBsI3b, TEIJIOBOM 3 deKT
peakuuu, MOJIb, MOJIIPHbIA  OOBEM,  pacTBOpP,  SJIEKTPOJIATHI,
HEJIEKTPOJIUTDI, 3JIEKTPOIUTUYECKAsT OUCCOLMALVsI, peakluy MOHHOI'O
obMeHa, KaTaJu3aTop, XMMMUUECKOe paBHOBecHe, oOOpaTMMble U
HeoOpaTMMble peakLyM, OKUCIUTETbHO-BOCCTAHOBUTEJIbHBIE peaKLVu,
OKUCJINTEIb,  BOCCTAHOBUTEJIb, OKWUCJIEHME ¥  BOCCTAaHOBJIEHME,
ajutoTpormsi, aM(POTepHOCTb, XMMMUUECKasl CBsI3b (KOBaJIeHTHAasl, MOHHas,
MeTa/UIMJeckast), KpUCTa/UIMUecKasi peIIéTka, KOppo3usi MeTaJsjIoB,
CIUIaBbl, CKOPOCTb XMMMUECKOM peakluu, IpeaebHO OITyCTUMas
koHueHTpauus I1JIK BerecTsa;

WTIOCTPUPOBAThb B3alMIMOCBSI3b OCHOBHBIX XMMMYECKUX IIOHSITUM U
MIPUMEHSITh T ITOHSITUS IIPU ONMCAHUY BEILECTB U UX IPeBpalleHNI;
MCIIOJIb30BaTh XMMMUECKYI0 CUMBOJIMKY [IJISI COCTaBJieHMS (opMyJI
BEIIECTB ¥ YPAaBHEHUM XMMUUECKUX PeaKIINIA;

OIpeneIsiTh BAJIEHTHOCTb M CTEIIeHb OKMUCJIEHNSI XMMUUECKUX 3JIEMEHTOB B
COeIMHEHMSIX Pa3jIMYHOroO COCTaBa, MPUHANJIEKHOCTb BEIIeCTB K
OIpeNeJIEHHOMY KJIACCY COeOMHEeHMi Mo (opmysiaM, BUI XUMUYECKON
cBsI3M  (KOBAJIEHTHasl, MOHHAS, MeTa/UIM4eckas) B HEOPraHMUYECKUX
COeaVMHEHMSIX, 3apsi/i MOHA M0 XMMMUYECKoi (Gopmysie, XapakTep Cpeabl B
BOJIHBIX PAacCTBOpaX HEOPraHMUYECKUX COeOMHEHMM, TUIT KPUCTALIUMUECKON
PELIETKY KOHKPETHOI'O BellleCTBa;

packpbiBaTb cMbica Ilepmopgmueckoro 3akoHa [I. WM. MenneneeBa u
IEeMOHCTPMpPOBATh €ro IIOHMMAaHMe: OIMChIBAaTh ¥ XapaKTepu30BaTb
tabmmunyio dopmy [lepromanyeckoi CUCTEMbl XMMMUYECKMX 3JIEMEHTOB:
pa3jmMyaTh IOHSTUSI «IJIaBHas moarpynma (A-rpymma)» M «II0O6ovHast
noarpynmna (b-rpynma)», masble ¥ OoJibllie TepUOlbl, COOTHOCUTH
0003HAuUeHMsI, KOTOpbIE WMMEIOTCS B II€PUOOMYECKON Tabymie, C
UYMCJIOBBIMM ~ XapaKTEPUCTMKAMM  CTPOEHMSI  aTOMOB  XMMMUYECKUX
3JIeMeHTOB (cocTaB M 3apsin siapa, OOIlee YKMCIO 3JeKTPOHOB U



pacmpenenieHne uX II0 3JEKTPOHHBIM CJIOSIM), OOBSICHSTH OOIIMe
3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB 3JIEMEHTOB UM UX COEIVHEHUI B
rpeneaax MayIbIX IEePUOIOB U TJIABHBIX IOATPYIII C YUYETOM CTPOEHMS UX
aTOMOB;

KiIaccupuuMpoBaTh XUMMMUUECKME 3JIeEMEHTbI, HeOpraHMYecKue BeIlecTBa,
XUMUUECKMe peakmyy (IO UYMCIY M COCTAaBY YUYACTBYIOIIMX B pPeaKIuUy
BEIIIECTB, M0 TEIJIOBOMY 3(D(HEKTy, MO M3MEHEHMIO CTEeIIeHEel OKMUCJIEHMS
XUMMWYECKUX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMMCHIBATH) OOIME U cIenuduIecKre XUMUIECKue
CBOJICTBA TIPOCTBIX ¥ CJIOXKHBIX BeILEeCTB, IIOATBEPKAAsT OIMCaHUe
MIpUMepaMy  MOJIEKYJIIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX
XUMWYECKUX PeaKIIuiL;

COCTaB/ISITb YpaBHEHMSI  SJIEKTPOJMTUUYECKOM OUCCOLMALNMM  KUCJIOT,
1IeJI0YeN U COJIeN, MOJIHbIe M COKpAIlléHHbIe YPaBHEHMsI PeaKIinii MOHHOI'O
oOMeHa, VypaBHEHMSI peakLyi, IIOATBEPKIAIOIMMX CYIIEeCTBOBaHME
TeHEeTUYECKO CBSI3M MEKIY BEIeCTBAMM Pa3/IMYHbIX K/IaCCOB;
PacKpbIBaTh CYIIHOCTb OKMCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKLyi
IIOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTrO OajlaHCca 3TUX peaKIIuii;
MIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCMMOCTM OT MX CTPOEHMUS,
BO3MOXXHOCTM ITPOTEKaHMS XMMMUUYECKMX IIpeBpallieHMii B Pas3JIMUHbIX
YCJIOBUSIX;

BBIUMCJISTD OTHOCUTEJIBHYIO MOJIEKY/ISIPDHYIO M  MOJISPHYIO MacChl
BEIlIeCTB, MAaCCOBYIO [OJIIO XMMMUUECKOIO 3jieMeHTa 10 ¢opMmyJie
coeVHEeHMsI, MaCCOBYIO JIOJIIO BEIeCTBA B PACTBOpE, MIPOBOIUTh PACUETHI
IO YPaBHEHUIO XMMMUUECKON PeaKium;

coOIOmaTh  IpaBMjia  MOJb30BaHMS ~ XMMMYECKOM  TOCYOOM U
mabopaTopHbIM OOOpyIOBaHMEM, a TakyKe IIpaBuja oOpalleHus C
BEIIECTBAMM B COOTBETCTBUM C MHCTPYKUMSIMM II0 BBINOJHEHUIO
JTabOpPaTOPHBIX XMMMUUYECKMX OIBITOB II0 TIOJYYEHUIO U COOMpPAHUIO
ra3oo0pasHbIX BelleCcTB (aMMMaKa M YIJIeKUCIOTo rasa);

MPOBOAUTh  peakluy, IOATBEpPKIAIoOIIMe  KauyeCTBEHHbII  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATb OMBITHBIM ITyTEM XJIOPUI-, OPOMMI-,
moaua-, KapboHart-, ¢ocdar-, cuymkar-, cyabdaT-, TUIAPOKCHUA-MOHBDI,
KaTMOHbI aMMOHMSI ¥ MOHBbI M3YUEHHBbIX METAaJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAxX HEOPraHMUYECKUX BeIleCTB;

MIPYMEHSITh OCHOBHBIE OITepally MbICJUTEIbHOM AeSITeTbHOCTU — aHaJIU3
M CUHTe3, CpaBHeHMe, 0000IIeHre, CUCTEMATU3AIMIO, BBISIBJIEHNE
MIPUYMHHO-CJIEICTBEHHbIX CBSI3€M — IS M3YUYEeHMs CBOMCTB BEILECTB U
XUMWYECKUX peakiuii, €eCTeCTBEHHO-HAayuyHble MEeTOHbl ITO3HAHUS —



HaOJIIOfIeHne, M3MepeHne, MOAEe/NMPOBaHMe, SKCIIEPUMEHT (peabHbIN U
MbICJIEHHBIN).



TEMATHUYECKOE IIV/TAHUPOBAHUE

8 KJIACC
KosnuecTBo uacos
Ne HaumeHnoBaHue pasjiesioB u dnekTpoHHbIe (MG poBbIe)
n/n TeM IIPOrpaMmbI Bcero Kourponbipie Tpakmiyeckue oOpa3oBaTe/IbHbIE PECYPChI
padoThI paboThbI
Paszpen 1. [lepBoHavasibHbIe XMMUUYECKUE TIOHSATHUS
Xumust — BaskHast 06J1aCTh
11 €CTeCTBO3HAHUS U s 9 bubmmorexka HOK
MPaKTUYECKON AeITeTbHOCTH https://m.edsoo.ru/7f41837c
yeJIoBeKa
1.2 BeitiecTBa 1 xumuueckue 15 1 bubmnoreka HOK
peakuyn https://m.edsoo.ru/7f41837c
HTtoro o pasgeny 20
Paspgen 2. BaxkHeiiine peacTaBUTe I HEOPTaHMYECKUX BeIeCTB
91 Bosnoyx. Kucnopon. Ilousatue 6 bubmmoreka IIOK
00 oKkcumax https://m.edsoo.ru/7f41837¢
9.9 Bopopon.Iloustie o kuciorax g 1 Bbubmmorexka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
9.3 Bopa. PactBopnl. [Tougatue 06 s 1 1 bubmnoreka HOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
94 OcHOBHbBIE KJIaCChI 1 1 1 bubmmorexka IOK

HEOPraHnm4YeCKmnx COQIU/IHGHI/Iﬁ

Uroro no paspeny 30

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

Pasgen 3. Ilepuognueckuii 3akoH u Ilepuoanueckas cucrema xummuueckux siemeHToB JI. 1. MengeneeBa. CTpoeHue aToMoOB.

Xumuueckast cBsisb. OKMC/IUTE/IbHO-BOCCTAaHOBUTE/TbHbIE peaknonu



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

IMepuopyuueckuii 3aKOH U

31 [Tepuopnueckast cucrema 7 Bbubmmoreka HOK
XuMmnueckux sjmemenTtos /l. U. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHnue aroma
XuMmuecKkast CBSI3b.

3.2 OxucaInTebHO- 8 Bubmorexa HOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHbIE peaKInn
Wroro no pasmeny 15 Bu6msorexa HOK
https://m.edsoo.ru/7f41837c
PesepBHOe BpeMs 3 Bubmroreka LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOT'PAMME



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

9 KJIIACC

KonnuecTBo uacos DJIEKTPOHHbIE
HaumenoBaHue pa3sgeyioB U TeM (umdposBbie)
Ne m/m Kourponbuble IIpakTuueckue
MIporpamMmbI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Pa3spen 1. BemecTBo 1 XMMMYECKME PeaKIUA
11 [ToBTOpEHME M yTIIyOJIeHME 3HAHUI s 1 bubmmoreka IHOK
’ OCHOBHBIX pa3lesoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHbIE 3aKOHOMEPHOCTY XUMUUECKUX 4 bu6anoreka IIOK
) peaxuuin https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTUYECKAST TUCCOIMALIVS. 3 1 1 bu6bmmoreka LIOK
’ XuMuueckue peakiiuy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro 1o pasmeny 17
Pa3gen 2. HemeTalabl M UX COeAVHEHUS
91 O611as xapakKTepUCTUKA XUMUUIECKUX 4 1 bubmmoreka IIOK
' anemeHToB VIIA-rpynmbl. ['asioreHbl https://m.edsoo.ru/7f41a636
O6111ag xapaKTepUCTUKA XUMUUECKUX
2.2 asemeHTOB VIA-rpymnmsl. Cepa u eé 6 BuGmorera [TOK
) 124 - -eP https://m.edsoo.ru/7f41a636
coeiViHEeHMSI
O6111ag xapaKTepUCTUKA XUMUUECKUX
2.3 ajeMeHTOB VA-rpytimbl. A30T, pochop u nx 7 1 BuGmrorexa OK
) PYTHEL ’ P https://m.edsoo.ru/7f41a636
CcoeViHEeHUST
O6111ag xapaKTepUCTUKa XUMUUECKIX
2.4 asemeHTOB IVA-rpynmel. Yriepon u 8 1 2 Bubmrorexa OK
) . py ) oz https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeOVHEHMSI
Utoro no paspeny 25



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

Pa3gen 3. MeTta/iabl M UX cOeTMHEHUS

. Bubmmoreka IOK
.1 4
3 O611ye cBOMCTBA METa/IJIOB https://m.edsoo.rw/Tf41a636
. Bbubmnorexka LIOK
2 B 1
3 WKHENIIMe MeTaJIIbl ¥ UX COeIVMHEeHNs 6 https://m.edsoo.ru/7f41a636
Utoro no paspeny 20
Paspen 4. Xumnus u okpyxarwuias cpeaa
Bubmmorexka LIOK
4.1 BemiectBa u MaTepuasibl B SKM3HM YeJI0BEKa 3
https://m.edsoo.ru/7f41a636
Hroro 1o pasmeny 3
PesepBHOE Bpems 3 BuGmmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KO/IMYECTBO YACOB I1IO ITPOT'PAMME 68



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

IIOYPOYHOE IIJTAHVNPOBAHHUE

8 KJIACC
KonnuecTBo uacos DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kourponbabie IIpakTHdeckue dp
/i Bcero M3y4YeHus] 0OpasoBaTeIbHbIE
padoThI paboThbI
pecypchbl

! IIpegmeT xumun. Ponb XxumMum B SKU3HU ! bubmmoreka LIOK
yejioBeKa. Tejia U BellecTB https://m.edsoo.ru/ff0d210c

2 ITousatue 0 MeTomax MO3HAHUS B XVMMMUU 1 Bubmmorexa TIOK

A https://m.edsoo.ru/ff0d227e
[TpakTnueckast pabora Ne 1 «ITpaBmiia

3 paboThl B 1abOPATOPUM U ITPUEMBI ] bubmoreka IIOK
ob6palleHus ¢ J1abopaTOpHbIM https://m.edsoo.ru/ff0d23dc
060pyIOBaHUEM »

4 Uncrsle BelecTBa 1 cMecy. Criocoosbl 1 bu6mmoreka LIOK
paspeieHus: cMeceii https://m.edsoo.ru/ff0d26ca
ITpakTuueckast pabora Ne 2

5 «Pa3nenenne cmeceit (Ha mpumepe 1 BuGmmorexa IIOK

. P P https://m.edsoo.ru/ff0d28c8
OUMCTKM ITIOBAPEHHOM COJIN)»
6 ATOMBI ¥ MOJIEKYJIBI 1 BuGmrorexa HOK
Y https://m.edsoo.ru/ff0d2a6¢

- XyMudeckue 3j1eMeHTbl. 3HaKN ! Bubmmorexka IOK
(CMMBOJIBI) XMMUUYECKUX 37IEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTble U CJIOKHBIE BEIIeCTBA 1 BuGmrorexa HOK

p tm https://m.edsoo.ru/ff0d2a6¢
bubanoreka IIOK

9 ATOMHO-MOJIEKYJISIPHOE YUeHMe 1 mbmorexa I

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSHCTBA COCTaBa BellleCTB.

10 Xumnaeckasi popmysia. BareHTHOCTD Bubmrorexa [IOK
pMyJa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMMUECKUX 3JIEMEHTOB
11 OTHOCHUTe/IbHAsI aTOMHAas Macca. bubmmoreka LIOK
OTHoCKTebHAST MOJIEKYJISIPHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBag J0J1s1 XMMUYECKOTO bubmmoreka IIOK
3JIeMeHTa B COeIHEHUN https://m.edsoo.ru/ff0d350c
13 KommnuecTtBo Bemtectsa. Moiib. Bbu6mmoreka LIOK
MosnspHast macca https://m.edsoo.ru/ff0d5230
14 dusnyeckue u XMMMUUECKUe SIBJIEHMUS. bubmmoreka LIOK
XuymMmueckast peakimst https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCI0BUST TPOTEKAHMS bu6mmoreka IHOK
XUMMUYECKUX peaKLyi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHMsI MacChl BEILIeCTB. Bbubmoreka IIOK
XyMuuecKue ypaBHeHUS https://m.edsoo.ru/ff0d3b88
Boruncienns komuectsa, MacChl
17 BelIeCcTBa O YPaBHEHMSIM XUMUUECKIUX Bubmmorexa TIOK
11 . Yp https://m.edsoo.ru/ff0d5708
peaxkuuit
Knaccnbuxamnms XuMmmuaecknx peakimia
18 (coenuHeHMs, pa3aOsKeHNS Bubmorexa LIOK
a &4 ’ https://m.edsoo.ru/ff0d3£34
3aMelleHs, OOMeHa)
M. B. JIoMOHOCOB — YYEHBIN-
Bubmorexka IOK
19 sHuukiIonenuct. O6o6i1teHe u
R https://m.edsoo.ru/ff0d40c4
cyucTeMaTu3anys sHaHui
20 KonTtposbHas pa6ora Nel o Teme bu6mmoreka IIOK
«BemiecTBa 1 XMMHUUeCcKMe peaximum» https://m.edsoo.ru/ff0d4290
91 Bosgyx — cmech rasos. Cocras bubmoreka HOK

Bosayxa. Kuciopon, — anemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BellecTBo. O30H

®dusnueckue 1 XMMMUUECKME CBOJICTBA

22 KHUCaopoza (peakuyuy OKUCIeHUs Bubmorexa LIOK
POAA (peaitty ’ https://m.edsoo.ru/ff0d4614
ropenmue). [Tousitne 06 okcnmax
Cnioco6bI ToTyYeHMsI KMCI0poIa B
bubmoreka HOK
23 J1abopaTOpUM ¥ IPOMBIILIJIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[TpumeneHne KucIOpoOIa
TemnmoBoit 3 GeKT XMMUIECKO
94 peakuym, IIOHSITHE O Bubmorexka IOK
TEPMOXMMMUYECKOM YPaBHEHUHU, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKUX PEeaKIVSIX
Tonnmmso (HedTh, yroab 1 MeTaH).
25 3arpssHeHue Bo3ayxa, CIIOCOObI ero BuGmmorexa LOK
P yXa, https://m.edsoo.ru/ff0d4c4a
MpeIoTBpaIleHNsT
[TpakTnueckast pabora Ne 3 1o Teme
26 «ITonyueHne u cobupaHme KUCIOPOaa Bubmrorexa HOK
Y . P poag, https://m.edsoo.ru/ff0d4ae2
MU3yYeHye ero CBOMCTB»
97 Bomopon — snemeHT 1 mpocToe bu6mmoreka IHOK
BeliecTtBo. HaxoskmeHne B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusnueckue u XxuMMmuueckme CBOJCTBa Bbubmmoreka LIOK
Bomopoaa. [IpumeHneHne Bogopona https://m.edsoo.ru/ff0d4dd0
29 ITousaTe o0 KMCIOTaX U COJISIX BuGmrorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bI osTyueHust BOIOpoaa B bu6aoreka IIOK
JlabopaTtopun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckast pabora Ne 4 1o Teme
bubmoreka HOK
31 «ITomyuenne u cobupaHme BOIOpoaa,

M3yUyeHMe ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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MonsipHbIlii 06bEM Ta30B. 3aKOH

Bbubmmoreka HOK

32
Asoragpo https://m.edsoo.ru/ff0d542e
Brrunciennst o6b€Ma, KoamuecTna
33 BellleCTBA rasa 1o ero u3BeCTHOM Bubmrorexa HOK
0 .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BeIeCTBa WM OOBEMY
Brrurciennst o6bEMOB rasoB IO
bubmoreka HOK
34 YpaBHEHMIO peaKIyy Ha OCHOBE 3aKOHAa
. . https://m.edsoo.ru/ff0d5708
OOBEMHBIX OTHOILIEHUI ra30B
3z dusnueckue u XxuMMmuueckme CBOJCTBa bubmmoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
26 CocraB ocHoBauuit. [Touarue o6 bubmmoreka LIOK
MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopurens. HachieHHbie
37 Y HeHaChIIIleHHbIe pacTBOpbI. MaccoBast Bubmrorexa HOK
H pactBopbl. https://m.edsoo.ru/ff0d5b40
JIOJIs BellleCcTBa B pacTBOpe
[TpakTiueckas pa6ora Ne 5 o teme
33 «IIpuroroByieHre pacTBOpPOB C bu6mmoreka IHOK
OIpeIeIEHHOM MaCCOBOM JOJeNn https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOI'O BEIIIECTBa»
%9 KonTtposnbHas pabora Ne2 o Teme bubsmoreka IIOK
«Kucnopon. Bomopon. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupapl: cocras, Kiaaccudukamms, bubmoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosryuenne 1 XxMMuUeCKMe CBOVICTBA
41 KMCJIOTHBIX, OCHOBHBIX 1 aM(OTepPHbIX Bubmrorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHMs: cocTaB, KiIaccupuKanms, Bbubmmoreka LIOK

HOMEeHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydeHne u XuMmuecKkme CBOVICTBA

Bbubmmoreka HOK

43 .
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnorsl: cocTas, kKaaccudukaims, bubmmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosryyeHue u XuMmudeckye CBOMCTBA bubmmoreka IIOK
KMUCJIOT https://m.edsoo.ru/ffOdfee2
Coun (cpemHue): HOMEHKJIaTypa
46 Cnocoébl TOJT q)eHMH XI/IMI/I‘IZCKI,/IE Bubmmorexa IIOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOJCTBa
[TpakTnueckast pabora Ne 6. Pelrenne
47 SKCIIEPUMEHTAJIbHBIX 331a4 II0 TEME Bbubmoreka IIOK
«OcCHOBHbBIE KJ1aCChl HEOPTaHMUECKUX https://m.edsoo.ru/00ad9b7c
COeIVHEeHUI»
48 INeHeTnueckas CBSI3b MEXIY KjaccaMu bubmoreka HOK
HEOPraHMYeCKUX COeIMHEHNI https://m.edsoo.ru/00ad9a50
bubmmoreka LIOK
49 O600611IeHMe ¥ CHUCTeMaTH3alysl SHaHUIA
m 1 https://m.edsoo.ru/00ad9cb2
Konrponphas pabora Ne3 mo Teme
" bubmoreka HOK
50 OcCHOBHBbIE KJIACChI HEOPTaHNYECKUX
on https://m.edsoo.ru/00ad9ela
coenyHeHUN
ITepBble MOMBITKY KIacCUPUKALIN
Bubmmorexka IOK
51 XUMMUYeckux sjeMeHToB. [loHsaTue o
https://m.edsoo.ru/00ad9ffa
I'PYIIIaX CXOIHbBIX 3JIEMEHTOB
IMepuonmyuueckuii 3aKOH 1
bubaoreka IIOK
52 [Tepuomyuueckas cucremMa XMMUUECKUX
https://m.edsoo.ru/00ada52c
syiemeHToB . 1. MeHnpeneeBa
Bbubanoreka IIOK
53 [Tepuonbl, TPYIITbI, TOATPYIIIILI

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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Ctpoenue atomoB. CocTaB aTOMHBIX

Bbu6mmoreka LIOK

>4 spep. V3oTomnbl https://m.edsoo.ru/00ada342
CTpoeHue 3JIEKTPOHHBIX 000I0UEK
. bubmoreka HOK
55 aTOMOB 3JyieMeHTOB [leproamueckoii
https://m.edsoo.ru/00ada6bc
cucrtems! [I. 1. Menneneena
XapakTepuCcTuKa XMMUIECKOTO
56 3JIEMEHTA IO ero I0JIOXKEeHUIO B bubmmoreka IIOK
ITepuomuueckoii cucreme [I. M. https://m.edsoo.ru/00ada824
MeHnpeneeBa
3uauenne [lepmomnueckoro 3akoHa AJ1si
57 pasBUTKUS HAyKu U nipakTuku. . W. bu6mmoreka IHOK
MenpeneeB — y4YEHBIN, ITeIaror u https://m.edsoo.ru/00ada96e
rpaskIaHMH
53 DJIEKTPOOTPULIATEIBHOCTD aTOMOB Bubmorexka HIOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bubmorexka IOK
59 Wonnas xummueckasi CBSI3b
https://m.edsoo.ru/00adac34
60 KoBanenTHast mossipHast XumMmdyeckKast Bubmmorexka IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HeloJIsIpHast XMMMUYeCKast bubmoreka IIOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka LIOK
62 Crenens OkuCeHs https://m.edsoo.ru/00adae28
63 OKMC/INTE/IbHO-BOCCTAHOBUTE IbHbIE bu6mmoreka LIOK
peaxkuumn https://m.edsoo.ru/00adb076
64 OxucmMTENM ¥ BOCCTAHOBUTE N Bubmrorexa HOK
https://m.edsoo.ru/00adb076
65 Konrponphas pabora Ne4 no Teme bubmoreka IIOK
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https://m.edsoo.ru/00ada6bc
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«Ctpoenne atoma. XMMUYECKast CBSI3b»

https://m.edsoo.ru/00adb486

66 PesepBHbiii ypok. O6006111eH1Ee U | bu6mmoreka HOK
cycTeMaTu3anys sHaHui https://m.edsoo.ru/00adb33c
67 PesepBHbiii ypok. O6006111eHMEe 1 1 bubmmoreka IIOK
cucreMaTusanus sSHaHUn https://m.edsoo.ru/00ad9cb2
68 PesepBHbIit ypok. O600611IeHE U | Bbubmmoreka HOK
cucTeMaTusanus sHaHUmn https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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9 KJIIACC

KonnuecTBo uacos DJIeKTPOHHbIE
Ne Hara nudpoBbIe
Tema ypoka Kourponbubie  IIpakTHuyeckue
n/n Bcero M3y4YeHus] 0OpasoBaTeIbHbIE
padoThI paboThI
pecypchl
[Nepuopyiueckuit 3aKOH.

! Ilepuonnueckast cucrema 1 bubmmoreka IIOK
XUMu4deckux synemenTosn [I. U. https://m.edsoo.ru/00adb5%e
MenpeneeBa
3aKOHOMEPHOCT! B M3MEHEHUN

. bubmoreka HOK
2 CBOVICTB XMMMUYECKMX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MePBbIX TPEX MEPUOJIOB

3 Knaccudnkaums 1 HomeHKIaTypa 1 bub/moreka IIOK
HeOpraHMvyecKux BelleCTB https://m.edsoo.ru/00adb7e2

4 Buapl XxMMM4uecKoy CBSI3U U TUIIbI ! Bubmmorexka IOK
KPUCTAJJINUECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTposnbhas pabora Nel mmo Teme

5 «IToBTOpEHME U yray6IeHre 3HAHUI 1 1
OCHOBHBIX pasfeioB Kypca 8 kiacca»

6 Knaccndukanms xummaeckux 1 bu6mmoreka IHOK
peakuyi o pa3INyHbIM ITPU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsITMIE O CKOPOCTY XUMUUECKOM

7 peakiuu. [ToHSITHE O TOMOT€HHBIX U 1 Bubmiorexa LIOK

) https://m.edsoo.ru/00adbe9a
reTepOreHHbIX peaKInsX
IToHsTIE O XMMIMUECKOM PaBHOBECUIA.
bubanoreka IIOK
8 MaKkTOPHI, BIMSIIOIINE Ha CKOPOCTh 1

XUMMUYECKON peaKuum n 1oJio>KeHue

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XMMMNYECKOro paBHOBECHUS

OxKucaIUTEIbHO-BOCCTAaHOBUTEIbHBIE

bubmoreka HOK

9
peakunmn https://m.edsoo.ru/00adcade
Teopust 371eKTPOIUTUUECKON
Bbubmmoreka HOK
10 myccomyanyy. CuibHbIe U ciabble
https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTBI
. Bbu6mmoreka LIOK
11 Wonnble ypaBHEHMST peaKLyi
https://m.edsoo.ru/00add448
XuMuyeckue CBOMCTBA KUCJIOT U
12 OCHOBaHMI B CBeTe IIpeICTaB/IeHNUN BuGmmorexa LOK
pea https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKOM IUCCOIMALIAN
Xumuueckye CBOVICTBA COJIEN B CBETE
13 [IpeCcTaBJIeHn1 00 BuGmmorexa LOK
P ) https://m.edsoo.ru/00add8b2
3JIEKTPOIUTUIECKON TMCCOLMALIN
14 ITousiTiie o rumposnmse coJien BuGmorexa LOK
A https://m.edsoo.ru/00add9d4
15 O6006111eHMe 1 cycTeMaTU3aLus bubmoreka HOK
3HAHUN https:/m.edsoo.ru/00addd12
ITpakTnueckast pabora Ne 1.
16 «Pelienne skcrepyMMeHTaIbHbIX BuGmorexa HOK
p https://m.edsoo.ru/00addbfa
3amau»
KonTposnbHas pabora Ne2 o Teme
Bubmorexka IOK
17 «DJIEKTPOJIUTUYECKAS IYCCOLMAIINSL.
https://m.edsoo.ru/00addecO
XuMMUJeckyue peaklyu B pacTBOpax»
O6111ag xapaKTepUCTUKa T'aJIOT€HOB.
18 Xumnueckye CBOMCTBA Ha IIpuMepe BuGmorexa IIOK
p p https://m.edsoo.ru/00addfe2
XJ10pa
19 XnopoBogopon. CossiHast KUCJIOTA, Bbubanoreka IIOK



https://m.edsoo.ru/00adcade
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XUMMWYECKIEe CBOMCTBA, MOJTyYeHune,
MIpUMeHeHe

https://m.edsoo.ru/00adel104

[TpakTuueckast pabota Ne 2 110 Teme

bubmoreka HOK

20 «ITosyueHne COJISTHOM KMUCJIOTBI
4 .. . ’ https://m.edsoo.ru/00ade348
M3y4eHue e€ CBOMCTB»
Boiunciennst mo ypaBHeHUSIM
. bubmoreka HOK
21 XUMMUUECKUX peaKklyil, eCcav OIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30bITKe
99 O611as xapaKTepUCTUKa 3JIEMEHTOB bub/moreka IIOK
VIA-rpymnisl https://m.edsoo.ru/00ade64a
AsmoTporHbie MOAUGUKALIUN CEPBI.
9% HaxosknmeHue cepsl 1 €€ coeIyHeHMI Bubmorexka IOK
B mpupope. XMMUIECKye CBOCTBa https://m.edsoo.ru/00ade64a
cepbl
94 CepoBogopop, CTpoeHue, bubmoreka IIOK
busnyeckme 1 XMMUIECKIe CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupsl cepol. CepHast KUCIOTA,
. bubmmoreka LIOK
25 (usnueckme 1 XMMMIECKMe CBOMCTBA,
https://m.edsoo.ru/00adea28
TIpUMeHeHe
Xummyeckue peakuyu, jesxkailue B
OCHOBeE MPOMBIIIIJIEHHOTO CIIocoba
2% TTOJTYYEHMSI CEPHOM KVUCJIOThI. bu6mmoreka IIOK
XMMMUECKoe 3arpsisHeHue https://m.edsoo.ru/00adec8a
OKPY>KaIoIIel cpebl COeTMHEHMSIMU
cepbl
97 Brrunciienne MaccoBoi J0JM BbIXOIa Bubmmotreka LIOK
IIPpOAYKTA peakuun https://m.edsoo.ru/00adec8a
28 O6111ag xapaKTepUCTUKa 3J1eMEHTOB Bbubanoreka IIOK
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VA-rpymrmbl. A30T, pacrpocTpaHeHue
B IIpupoje, busndeckme u
XUMUYECKMe CBOMCTBA

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

AmMmuak, ero pusndeckue u

Bbubmmoreka HOK

29 XUMMUUECKME CBOVICTBA, IOJYUYEHME U
» HOMY https://m.eds00.ru/00adf004
MIpUMEHEeHe
[TpakTuueckast pa6ora Ne 3 1o Teme
30 «ITonyueHne amMmmaka, M3ydeHue ero Bubmrorexa HOK
Y Y https://m.eds0o.ru/00adf180
CBOJICTB»

31 A30THas K1UCJIOTa, e€ dhusnuecke u bub/moreka IIOK
XUMMUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJeN
aMMOHMSI B KAaUeCTBe MUHEpPaJIbHbIX

32 noOpeHuit. Xummuueckoe BuGmmorexa LOK
YROOPERMH. } https://m.edsoo.ru/00adf518
3arpsisHeHNe OKPY’Kalolleli Cpebl
CcoeVHEeHUSIMM a30Ta
®ochop. Okenp bochopa (V) u

33 ocdhopHas kucsora (1)1/13M(qe)CKMe " Bubmrorexa TIOK

p o https://m.edsoo.ru/00adf68a
XMMMYECKM€e CBOVICTBA, ITOTyUYeHNe
Ncnionb3oBanne pocdaros B

24 KavyecTBe MUHEPATbHbIX YIOOPEHMIA. Bubmmorexka IOK
3arpsisHeHye MPUPOIHON Cpembl https://m.edsoo.ru/00adfc20
docdaramn
Yriaepon, paclpocTpaHeHue B

35 npu o,ue’ dusnyecke 1 XUMUUECKIe Bubmrorexa HOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOJCTBA
%6 Oxkcupsl yriepoaa, ux GusmMueckue u bubmoreka IIOK

XMMUYECKME CBOMCTBA.

https://m.edsoo.ru/00adfebe
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OKoJiornyeckue mpobJIeMbl,
CBsI3aHHbIE ¢ OKcuaoMm yriepoaa (IV)

.. Bbu6mmoreka LIOK
37 VroJibHast KUCI0Ta U €€ COIN
https://m.edsoo.ru/00ae006¢
[TpakTuueckast pabota Ne 4 110 Teme

28 "TTonyueHne yryieKucIoro rasa. Bbu6amoreka [IOK
KauecTBeHHas peaxiysg Ha KapOOHAT- https://m.edsoo.ru/00ae027e
yoH"

INepBoHavanbHbIE TIOHATUS 00
39 opraHmuudec ellecTBax Kak o Bubmmorexa TIOK
raHMyecKux BellecTBax Kak
https://m.edsoo.ru/00ae054e
COeAVHEHMSIX yTJiepoia
. bubmoreka HOK
40 Kpemunit u ero coemyHeHust
https://m.edsoo.ru/00ae080a
[TpakTnueckas pabora Ne 5. Perienne

41 9KCIEepUMEHTA/IbHbBIX 3a/1a4 II0 TEME bubmoreka HOK
«Baskueriiime HeMeTa/UIbl ¥ UX https://m.edsoo.ru/00ae0bf2
COeIVHEHUSI»

KonTposnbHas pabora Ne3 mmo teme
. bubmmoreka LIOK
42 «Baskuenmie HemeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COeIVHEHUSI»
O611as xapakKTepUCTUKA XUMUUIECKUX
3JIEMEHTOB — METaJIJIOB.

43 Mertasnueckast CBsI3b U bubmmoreka LIOK
MeTa/UTMUeCKas KpucTauimuecKkas https://m.edsoo.ru/00ael03e
pemérka. @usnyeckre cBOCTBA
MeTaJIJIOB
XyMMUJecKkyue CBOMCTBA METAJIIOB.

. bubmmoreka LIOK

44 ONEKTPOXUMUIECKUI PSITI

HaIPSDKeHU MEeTa/IJIOB

https://m.edsoo.ru/00ael156
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O6i1ye Crioco6sI MOTyYEHMS
meTasioB. CiutaBbl. BerumciieHus mno

45 aBHEHMSIM XMMUUECKMX peaKLni BuGmorexa IIOK
yp peaxtiimt, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PeareHTOB COIepPsKUT
MIpUMeCcH
Bbubmmoreka HOK
46 IToHsITHE O KOPPO3UM METAJIOB
https://m.edsoo.ru/00ael 278
bu6 OK
47 [IIesouyHbIe MeTaJIIbI nbmorexa I
https://m.edsoo.ru/00ael4b2
48 OKkcunbl ¥ TUAPOKCUILI HATPUS U Bbubmorexka IOK
Kaaus https://m.edsoo.ru/00ael4b2
49 [ITesroyHO3eMe/IbHbIE METaJIIbl — Bubmorexka IOK
Ka/IbLIMI M MarHum https://m.edsoo.ru/00ael 5e8
50 Baskneriime coegyiHeHUs KalbLys BuGmmorexa LOK
A a https://m.edsoo.ru/00ael 5e8
51 O6006111eHMe 1 cyUcTeMaTu3auus
3HAHUNI
5 JKécTkocThb BOIBI U CIIOCOOBI €€ bubmmoreka LIOK
yCTpaHeHUs https://m.edsoo.ru/00ael1886
[TpakTuueckast pabota Ne 6 110 Teme
53 "JKEcTKOCTb BOOBI U METOIIbI eé BuGmorexa LOK
N https://m.edsoo.ru/00aelae8
yCTpaHeHMsI
54 JN— Bbubmmoreka LIOK
https://m.edsoo.ru/00aelc64
55 AmdorepHble CBOVICTBA OKCUAA U bu6mmoreka IIOK
TUAPOKCHUA https://m.edsoo.ru/00ael c64
56 Keseso Bbubmmoreka LIOK

https://m.edsoo.ru/00aeld86
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Oxcupbl, TUAPOKCUIBI U COJIM JKejie3a

Bbubmmoreka HOK

57 (IT) n skene3za (III) https://m.edsoo.ru/00ae35e6
58 O6o6u01elme M CUCTeMaTU3aLusI
3HAHUIA
[MpakTuueckast pabora Ne 7. Pelienue
59 9KCITIEPUMEHTAIbHBIX 3a7a4 110 TeMe bu6mmoreka HOK
«BaskHer1e MeTalsibl ¥ UX https://m.edsoo.ru/00ae3de8
COoeIVIHEeHU I »
Borunciiennst mo ypaBHeHUSIM
XUMMUYECKUX peaKklyuil, eCiy OIUH U3
60 peareHTOB JaH B U30bITKE MJIA bu6mmoreka IHOK
COEP>KUT TpuMech. Boruncienus https://m.edsoo.ru/00ael 750
MAacCOBOM A0JIM BbIXOJA MPOAYKTA
peaxkImmn
61 O060611IeHMe U cUCTeMaTH3aLMs
3HAHUM
KonTposnbhas pabora Ne4 o Teme
62 «Baskueiime MeTasIbl M UX
coefViHEeHUS»
63 BeluecTBa 1 matepuasbl B bubmoreka HOK
[IOBCEIHEBHOM XM3HM YesIOBeKa https:/m.edsoo.ru/00ae3£50
” XMMMUECKoe 3arpsisHeHue bu6mmoreka IIOK
OKPY>KAIOIIEN Cpenbl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHmn bu6bmmoreka IIOK
9KOJIOTMYECKUX ITPo6IeM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O600111eHME 1 bu6mmoreka IIOK
cucTeMaTMsalns 3sHaHui https://m.edsoo.ru/00ae0d0a
67 Pesepsubii1 ypok. O60011IeHME U bubmorexka IIOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTM3aLys 3HaHW

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

68 PesepBHbIi1 ypok. O6006111eHE U

cUcTeMaTM3aLys 3HaHUI

OBLIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

68

bubmoreka HOK
https://m.edsoo.ru/00ad9cb2



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




