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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma 1o xuMuyu Ha ypoBHE OCHOBHOT'O OOIIIero 06pa3oBaHmsl COCTaB/ieHa Ha OCHOBE
TpebOBaHMII K pe3yJbTaTaM OCBOEHMSI OCHOBHOM OOPa30BaTEJbHON IMPOTrpaMMbl OCHOBHOTO
obuiero ob6pasoBanus, mnpexacraBiaeHHbix B @I'OC OOO, a Takke Ha OCHOBe (demepasibHOM
paboueil MpOrpaMMbl BOCHUTAHMS M C YYETOM KOHIEMIMY TperojaBaHus yueOHOro rpeamMera
«XumMusi» B 06pasoBaTesbHbIX opranusanusix Poccuiickon @engeparmm.

[Tporpamma mo XuMMmy [JAET TpPEACTaBJIeHMe O ILeJsX, OOIIeil cTpaTternu oOydeHwms,
BOCITUTAHMS M PasBUTKS OOYYaIOIIMXCS CPEeACTBaMM Y4uyeOHOrO MpeaMeTa, yCTaHABIMBAeT
0b6s13aTesIbHOE TIPEIMETHOE COJepsKaHue, MpeayCcCMaTpMBaeT pacipenesieHue ero mo Kjaaccam u
CTPYKTYypUPOBaHMe 10 paszesiaM M TeMaM IIPOorpaMMbl IO XM, OTIpeesisieT KOJIMUYeCTBEHHbIE
M KauyeCTBEHHbIE XapaKTePUCTUKU COAEPKaHMS, PEKOMEHAYEMYIO IOC/IeI0BaTeIbHOCTD
U3YUYEHUS XUMUM C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€i, JIOTUMKM y4eOGHOTO
MpoIiecca, BO3PaCTHbIX OCOOEHHOCTEN OOYUaIOIIMXCs, ONpeaessieT BO3MOXKHOCTY TTpeaMeTa JIJis
peanm3anyy TpebOBaHMII K pe3ysIbTaTaM OCBOEHMSI OCHOBHOJ 0Opa3oBaTeIbHOM MPOTrpaMMbl Ha
YPOBHE OCHOBHOTI'O 06I1Iero 06pa3oBaHus, a TaKsKe TpeOOBAHU K pe3y/IbTaTaM OOyUYeHUST XUMUU
Ha YpOBHE Iiejieii WM3yuyeHus] TIpeaIMeTa M OCHOBHBIX BUAOB Yy4eOHO-ITO3HABATEIbHOM
IeTeJIbHOCTY 0OYUalOIIerocs Mo OCBOEHUIO YUeOHOTO CoepsKaHusl.

3HaHMe XUMUU CITYKUT OCHOBO J1JIsI GOPMMUPOBAHNST MM POBO33PEHMST OOYYAIOIIErocsi, ero
MIpeICTaBJIEHNI O MaTepUaIbHOM eIMHCTBE MMPA, BAKHYIO POJIb UTPAIOT (OPMIUPYeEMble XUMUEN
MIpeICTaB/IEHNs] O B3aMMOITPEBPAILIEHMSIX SHEPTUM 1 06 3BOJIIOIMM BEILIECTB B MPUPOJIE, O MYTIX
perieHuss Tr00aJIbHBIX IPOOJIEM YCTOMUMBOTO PasBUTHS UeJIOBEUECTBA — ChIPbEBOM,
SHepreTuuYeCcKo, MUIIEBOI ¥ SKOJIOTMUECKO 6e30IMacHOCTH, ITpobjieM 34 paBOOXPaHeH M.

N3zyuenne xummmn:

CIIOCOOCTBYET peayiM3aluy BO3MOKHOCTENM [JiT CaMOpasBUTUS ¥ (OPMMUPOBAHMUS
KYJIbTYPbI JIMYHOCTH, €€ 00111el 1 QYHKIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJl B (DOPMMPOBAHME MBIIIUIEHUSI M TBOPUECKUX CITOCOOHOCTEN 0OYUaIOIMIMXCS,
HaBBIKOB  MX  CAMOCTOSITEJIbHOM  y4eOHOM  OesITeJIbHOCTYM,  SKCIEPUMEHTAJbHBIX U
MCCIeIOBATENIbCKUX YMEHMIA, HEOOXOOMMbIX KakK B ITOBCEOHEBHOM JKU3HM, TakK U B
podheCCMOHATIBHON IesITeTbHOCTH;

3HAaKOMUT CO CHenM(PUKOM HAyYHOTO MbIILUIEHNS, 3aKJIaJbIBaeT OCHOBBI II€JIOCTHOT'O
B3IJIA[la HAa €VMHCTBO MPUPOIbI U YeJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TArloM B (hopMMpOBaHUY
€CTeCTBEHHO--HayYHOM I'PaMOTHOCTY 00YYalomXcs;

Crroco6CcTBYyeT (GOPMMPOBAHMIO IIEHHOCTHOTO OTHOIIEHUSI K €eCTeCTBEHHO--HayYHbIM
3HaHMSIM, K TIpUMpOJle, K YeJOBEeKY, BHOCUT CBOM BKJIaJL B 5KOJIOTMYECKOe OOpa3oBaHue
00OYYaIOIIMXCS.

IlaHHbIe HaTpaBJIeHUS B OOYUYEHUM XUMMM OOECIIEeUMBAIOTCS CIENUPUKOV COMepP KaHMS
y4ebHOro IpeaMeTa, KOTOPBIM SIBJSETCS TemarorMyecky aJanTMPOBAaHHBIM —OTpakeHMeM
6a30BOV HAYKM XMMUM Ha ONPEeIeJIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTrO 00I1Iero oO6pa3oBaHMs OpPMEHTMPOBAH Ha OCBOEHME
06YYaIoIMMICS CUCTEMbI TIEPBOHAYAIBHBIX MTOHSTUI XUMMUM, OCHOB HEOPTaHUUECKOV XUMUU U
HEKOTOPBIX OTJEeTbHBIX 3HAUMMBIX TIOHSTUI OPTaHNYECKOW XUMUNA.

CrpyKTypa copepskaHusl MPOrpaMMbI MO XMMMM CopmMMpoBaHa Ha OCHOBE CHUCTEMHOTO
nogxona K eé maydeHuto. ComepskaHue CKJIAAbIBAETCS M3 CUCTEMbI TOHSITUIA O XUMUYECKOM
3JIeMEHTe ¥ BeIeCTBe M CUCTEMbBbI TOHATUM O XMMMYecKou peakiyyu. O6e 3TU CUCTEMBbI



CTPYKTYPHO OPTaHM30BaHbI 1O TMPUHLMITY IMOCTI€JOBATEIbHOTO PAa3BUTMS 3HAHMM HAa OCHOBE
TEOPETUUECKMX MPEICTABIEHUI Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEeHMST KaK OCHOBBI BCETO €CTECTBO3HAHNS;

- INepmopnueckoro 3akona [I. V1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XVIMUMU;

- YYEHMSI O CTPOEHUM aTOMa U XMMUUYECKOM CBSI3U;

— MPeCTaBJIEHMI 00 3JIEKTPOIUTUYECKON IMCCOIMAIMM BEIIECTB B paCTBOPax.

TeopeTuueckne 3HAHUS PACCMAaTPMBAIOTCS HA OCHOBE SMIIMPUUECKM ITOJYYEHHBIX WU
OCMBICJIEHHbIX (DAKTOB, pa3BMBAIOTCS IOC/IENOBATEbHO OT OJHOTO YPOBHS K JPYromy,
BBITIOJIHSIST QYHKLUMM OOBSICHEHMSI UM TPOTHO3MPOBAHMSI CBOVCTB, CTPOEHMS UM BO3MOXKHOCTENM
MPAKTUYECKOTO MPMMEHEHMS U MTOTyUeHNsI U3yUYaeMbIX BeIlleCTB.

OcBoeHmne mporpaMmbl MO XMMUM CIIOCOOCTBYeT (POpMMPOBAHMIO TIPENCTABIEHUSI O
XVMMUYECKOM COCTABJISIIONIEN HAay4YHOV KapTUHbI MMpPa B JIOTMKE €€ CHUCTEMHON IIpUPOIbI,
[IEHHOCTHOTO OTHOILIIEHNMSI K HAYYHOMY 3HAHMIO ¥ MEeTOJaM IMO3HaHus B HayKe. M3ydyeHue xummumn
MPOUCXOAUT C TIPUBJIEUEHMEM 3HAHUI U3 paHee U3YYEHHbIX YUYEOHBIX IPeIMEeTOB:
«OKpysKkarommit Mup», «brosorus. 5-7 kmnaccbl» u «®usmka. 7 Kiace».

[Tpy M3yyeHUM XMMUY TPOUCXOIUT (HOPMUPOBAHME 3HAHMIA OCHOB XMMMYECKOM HayKy Kak
06J1aCTV COBPEMEHHOTO €CTeCTBO3HAHMSI, TPAKTUUECKOW AEeSITeTbHOCTM UeJIOBeKa M KaK OJHOTO
"3 KOMIIOHEHTOB MMPOBOJ KYJIbTYpbl. 3afaya y4ebHOro ImpeameTa COCTOUT B (popMMpOBaHUMU
CUCTEMBI XMMMUYECKMX 3HAHUM — BasKHEMIIMX (DAKTOB, MOHSATHIA, 3aKOHOB UM TEOPETUUECKUX
MTOJIOKEHUM, HOCTYIHBIX OOOOILEHMII MUPOBO33PEHYECKOTO XapakTepa, SI3bIKa HayKu, B
MPUOOIIEHNY K HAYYHBIM METOJaM ITO3HAHMS TP U3YYEeHUM BEIIECTB Y XMMUYECKUX PeaKIii, B
dbopMupOBaHUM ¥ PasBUTUM I[TO3HABATEJbHBIX YMEHMII M WX IPUMEHEHUM B YyueGHO-
MTO3HABATEJIbHON U YUeOHO-MCCIeA0BATEIbCKON AesATeIbHOCTY, OCBOEHMM TTpaBuMJI 6€30MacHOro
obpalleHust ¢ BEIeCTBaMM B IIOBCETHEBHOM SKMU3HMU.

[Ipy mM3ydyeHMy XUMUM Ha YpOBHE OCHOBHOIO OOIIEro o6pa3oBaHMsI BasKHOE 3HAUEHUE
MpMOGPe TaKue 1eu, Kak:

- (bopMupoBaHMEe MHTE/IEKTYAJIbHO Pa3BUTONM JIMUHOCTM, TOTOBOV K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY TMPUHSITUIO pEIIeHUi, CIOCOOHOM aJanTupoBaThCs K
OGBICTPO MEHSIIOLIMMCST YCIOBUSIM JKU3H;

- HAIpaBJ€HHOCTb OOyYeHMsST Ha CHUCTEMaTHYeCcKoe IPUOOIIeHMe OOYyJYaloImMxcs K
CaMOCTOSIT€JIbHOM ~ TIO3HABaTeJbHOW  NIeSITeIbHOCTM, HAyYHBIM  MeTOJaM  ITO3HaHMS,
(opMUPYIOIIMM MOTUBAIIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUM;

- obecrieyeHyne YCJIOBUA, CIIOCOOCTBYIOIIMX MPUOOPETEeHNIO OOYYaIoImIMMUCS OIbITa
Pa3HOOOPA3HON MeSITeTbHOCTY, TO3HAHUSI M CaMOITO3HAHMS, K/IFOUEBBIX HABBIKOB (KJIIOUYEBBIX
KOMIIETEHIINI ), UMEIOIIUX YHUBEPCaIbHOE 3HAUeHMe IJIS1 Pas3/IMUHbIX BUIOB OeITeIbHOCTY;

- ¢opmupoBaHue ob1er GYHKIMOHAIBHON M eCTeCTBEHHO-HAYYHOM I'PaMOTHOCTM, B TOM
yycie YMEeHUI OObSICHSTh M OLIEHMBATh SIBJIEHMS OKPY’KAlOLIEro Mupa, MCIOJIb3ys 3HAHUS U
OIMbBIT, IOJYYEHHbIe TpU WU3YUEHUM XUMUM, IPUMEHSITb MX TIpKU pelleHun mpobjaemM B
MTOBCEITHEBHO SKM3HU U TPYIOBOM IEeSITeTbHOCTH;

- (bopmupoBaHye y 06yYalOMIMXCsS T'YMAaHUCTUYECKUX OTHOIIIEHMIA, TTOHUMaHMST IIEHHOCTH
XUMMUYECKMX 3HAHUM [JI1 BbIPAOOTKM SKOJIOTMUYECKM 11eJIeCOOOpPa3HOro MOBeAeHUsI B ObITY U
TPYOOBOM AESITETbHOCTY B LIEJISIX COXPAaHEHMS CBOETO 3[O0POBbSI M OKPYSKAIOIIEl MPUPOSHOM
Cpe[ibl;

— pa3BUTHE MOTHUBAIMM K OOYUEHMIO, CITOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHMSI OOlleuesloBeUeCKMX II€HHOCTEeM, TOTOBHOCTM K OCO3HAaHHOMY BBIOODY
poduIIst ¥ HAIIPaBJIEHHOCTY AA/IbHENIIIero 00yJeHus..



OO611ee 4YMC/IO YaCOB, OTBEAEHHBIX IJIST M3YUEHUsS] XMMMUM Ha YPOBHE OCHOBHOTO OOIIErO
obpasoBanus, cocrasiser 136 yacos: B 8 kinacce — 34 (0.5 yaca B Hezest0), B 9 Kimacce - 34 yaca
(0.5 vaca B HepeiO).



COJEP>XAHUWE OBYYEHMNS

8 KJIACC

IlepBoHauYa/IbHbIE XMMUYECKUE MTOHITUS

[Tpenmer xumvum. Posb xumum B >KM3HM 4YesloBeKa. XUMUSI B cucCTeMe Hayk. Tema u
BelecTBa. @Pu3nyeckue CBOJCTBA BelIeCTB. ArperaTHoe COCTOsiHMe BellecTB. [loHsTHME O
MeToAax MOo3HaHus B xuMuu. YncTolie BellecTBa 1 cmecy. CriocoObl pasaeieHus CMeCei.

ATOMBI ¥ MOJEKy/Ibl. XuMuyeckue 3jeMeHTbl. CHMBOJIBI XMMUYECKUX 3JIEMEHTOB.
[TpocTble u CJIOKHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUeHHe.

Xumnueckast ¢dopmyna. BaJleHTHOCTp aTOMOB XMMMYECKMX 3JIEMEHTOB. 3aKOH
MMOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTeIbHAS aToMHast Mmacca. OTHOCUTETbHAsT MOJIEKYJIIpPHAS
Macca. MaccoBast oJisl XMMMUUECKOT'O 3JIEMEHTA B COeIVTHEHWMN.

KommuectBo BemectBa. Mosb. MossspHas macca. B3auMocBsi3b KoJiMuecTBa, MacChl U
YMCsIa CTPYKTYPHBIX eIMHUIL BelllecTBa. PacuéTsl 1o hopMysiaM XMMUYECKUX COEAVHEHUA.

Ousnyeckne M XUMUUECKME SIBJIEHMS. XMUMUUYeCKasi peakiuss M e€ MpPU3HAKM. 3aKOH
COXpaHEeHMsI MacChl BellleCcTB. XumMuueckue ypaBHeHus. Kimaccuduraumss XMMuIeckKux peakiyin
(coemyiHeHMs, pa3iOKeHMs, 3aMelleHNsT, 0OMeHa).

Xumuueckuil sIkcnepumenm:

3HAKOMCTBO C XMMMYECKOM IOCYIOM, MpaBwiIamMyu paboThl B jabopaTtopmu U IpUEMaMMU
obpalieHusi ¢ J1abopaTOpHbIM OOOpPYAOBAaHMEM, M3y4YeHME M OmucaHue (U3MYECKUX CBOWCTB
06pa3IioB HEOPraHMYECKUX BEIECTB, Hab oIeHe Gusnueckux (TIaBIeHne BOCKa, TassHuE JIbJa,
pacTMpaHue caxapa B CTYIIKe, KUIIEHME ¥ KOHIEHCAIMs BOMIbI) M XUMUUYECKUX (TOpeHue CBeuw,
MPOK/IMBaHME MEIHOW ITPOBOJIOKM, B3aMMOJIENCTBIME Mejla C KUCJIOTOM) SIBJIEHN, HabIIoaeHne
M  OINMCaHMe TIPU3HAKOB IIPOTEKAHMUSI XMMMUUECKMX peakiui (pasjioskeHue caxapa,
B3aMMOJIE/ICTBME CEPHOV KUCJIOTHI C XJIOpUIoM 6apusi, pasioskenne rugpokceuaa meau (II) mpu
HarpeBaHUM, B3aMMOMENCTBME >Kejle3a C pactBopom cosu menu (II), usyueHme criocob6oB
paszesieHus CMecell: C TIOMOINbI0 MarHuTa, (QWIbTpOBaHMe, BbIMapUBaHME, IUCTUJUISINS,
xpomarorpadusi, TpOBeleHMe OUMCTKM TIOBAPeHHOV COJM, HaOMIOfeHe U OIMCaHue
pe3yJIbTaTOB IMPOBEAEHMST OIbITA, WIIIOCTPUPYIOIIEr0 3aKOH COXpPAHEHMsS MAacChl, CO3JaHMe
MoJiesiel MOJIEKYJT (IIIapOCTEPSKHEBBIX).

BaskHeiliiue npeacraBuTe/ I HEOPraHMYECKUX BelleCTB

Bosgyx - cmech rasoB. CocraB Bo3gyxa. Kuciopon — sjemMeHT M MpoOCTOe BellecTBO.
HaxoxkpeHne kuciaopoga B mpupoje, Gusndeckue M XuMmuueckme CBOMCTBA (peaklyuy TOpeHus).
Okcuppl. Ilpumenenne xuciopoma. CrocoOGbl TOMyYeHMs] KUCJIOpojaa B JabopaTtopuu U
npombinuieHHOCTH. Kpyrosopor kuciopoga B mpupope. O30H — a/uioTpomnHas MoaubuKaims
KUCI0poza.

TerioBoMt 3¢ deKkT XMMMUECKOM peakiMu, TepMOXMMMUYECKMe YpaBHEHMS, 3K30- U
SHIOTEPMMUECKME peakiuu. TOIIMBO: Yrojdb M MeTaH. 3arpssHeHue BO3[IyxXa, YCUJIEeHUe
rmapHMKoBoro 3ddekxTa, pa3pyiieHe 030HOBOTO CJIOS.

Bomopon - asemeHT M mpocToe BelllecTBO. HaxoskieHue Bomopoza B IIpUPOJE,
(pusmueckme u XuMUIECKe CBOMCTBA, IpUMEHEeHMe, ClIOCOObI nonyueHus. KucaoTsr 1 comm.

MonsipHbIit 06bEM Ta30B. PacuéTsl 1Mo XMMMUUECKMM YPaBHEHMSIM.

®dusnueckne cBOMCTBA BOAbl. Boma Kak pactBoputenb. PactBopbl. HackiiieHHble 1
HEHAaCbIIlIeHHbIe pPacTBOpPbl. PacTBOPUMMOCTL BellecTB B Boje. MaccoBasi Josisi BellleCTBa B
pactBope. Xumudeckue cBoyctBa Boabl. OcHoBaHMsI. Posb pacTBOPOB B MPUPOAE U B SKU3HU



yesoBeka. KpyroBopor Bombl B mpupoje. 3arpsisHeHue NpupomHbiX Boa. OXpaHa M OYMCTKA
MIPUPOIHBIX BOI,.

Knaccudukanysg Heopranmueckux coemyHenuit. Okcuppbl. Knaccubuxkanus OKCUIOB:
cosieobpasyoliye (OCHOBHbIE, KUCJIOTHbIE, aM(pOTepHbIe) U Hecojieobpasyioye. HomeHnkiaTypa
OKCHIOB. Pu3nUecKue 1 XMMUIYECKNe CBOMCTBA OKCUIOB. [loyyueHre OKCUIOB.

OcHoBanusa. Knaccudbukanysi ocHOBaHMIL: IIENOUM M HEPACTBOPUMbBbIE OCHOBAHMS.
Homenknarypa ocHoBanuit. @usnuueckue M XuMMUUYeCKMe CBOMCTBa OcHOBaHmil. [lomyueHue
OCHOBaHMUIA.

Kucnorsl. Knaccudukaims kucinor. Homenknarypa kuciaor. Ousmudeckue M XMMUUECKUE
cBoyicTBa Kuciot. Psaa akruBHoct metasuioB H. H. Bekerosa. [Tomyuyenne Kucor.

Comn. Homenkiarypa cosein. @usndeckue u XuMMuYecKue cBOMCTBa cosiein. IlomyueHne
COJIEeN.

['eHeTnueckast CBSI3b MEKAY KJIacCaMy HEOPTraHUMYEeCKUX COeIVHEHUIA.

Xumuueckuii IKChepumeHm:

KavyeCTBEHHOE OIpejieJIeHe COIEePsKaHusI KMCIOPoJa B BO3Myxe, MOyuyeHne, cooupanme,
pacIio3HaBaHMe U M3YyueHMe CBOJVICTB KUCJIOPOJa, HaOIIofeHMe B3aMMOJENCTBMS BEILeCTB C
KVMCJIOPOIOM M YCJIOBMSI BO3HMKHOBEHMS M TIpeKpallleHus TopeHus (Ioskapa), O3HaKOMJIEHME C
obpasiiaMy OKCUMAOB M ONMCaHMEe MX CBOMCTB, TOJIyuyeHMe, cOOMpaHue, paclio3HaBaHUE WU
M3y4eHue CBOMCTB Bopopopda (TopeHue), B3aMMojeiicTBue Bomopoma c¢ okcupmom memu (II)
(BO3MOSKHO MCITI0JIb30BaHMe BUAEOMATEPUAJIOB), Hab/I0IeHe 06pasloB BelleCTB KOJIMUYEeCTBOM
1 mosb, ucciemoBaHMe O0COGEHHOCTEN PacTBOPEHMsS BeIleCTB C PasIMYHON PacTBOPMMOCTHIO,
IIPUTOTOBJIEHE PAacCTBOPOB C OIpeNe/éHHOM MacCOBOM [AoJjieli PacTBOPEHHOIO BelleCTBa,
B3aMMOJIE/ICTBME BOIbI C MeTa/ylaMu (HAaTpMeM U KajbliieM) (BO3MOSKHO MCIIOJb30BaHMe
BUIeOMaTePUajIoB), MCCIeIoBaHKe 00paslioB HEOpPraHMUeCKMX BeIeCTB pasIMYHBbIX KJIaCcCOB,
HabJIIoleHre M3MeHEeHMsI OKPacKy MHAMKATOPOB B PAacTBOpaxX KMUCIOT M IeJiovel, U3ydeHue
B3aumogencTBust okcuma Mmemu (II) ¢ pacTBOpoM cepHOM KMUCJIOTHI, KUCJIIOT C MeTaJlJIaMM,
peakiuii HeWTpaiM3aluu, IOJyYeHe HepacTBOPMMBIX OCHOBAaHMM, BbITECHEHME OJIHOTO
MeTaJl/Ia IPYTUM U3 PacTBOpPa COJIM, pellieHle SKCIIepUMMEeHTAIbHbBIX 3a/1a4 10 TeMe «BaskHeriime
KJIaCChl HEOPTaHUUECKUX COeIVIHEHUI».

IMepuoguueckuit 3akoH u Ilepmoamyeckasi cucremMa XummueckKux sjemenToB JI. U.
MenpesneeBa. CTpoeHue aToMoB. Xummu4deckasi cBsisb. OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIE
peaku

IlepBble MOMBITKM KIaCCUPUKALMM XUMUUECKUX 3jieMeHTOB. [loHsSITME O rpymmax
CXOJTHBIX 3JIEMEHTOB (IIIeJIOYHBIE U IeJIOYHO3eMeJIbHbIE METAJUTbl, TaJIOTeHbl, MHEPTHBIE Ta3bl).
OJ1eMeHTbI, KOTOpbIe 00pa3yIoT aMmpOTepHbIE OKCUIIBI U TUIPOKCHIBI.

ITepuoguuecknin 3akoH. Ilepumopuueckas cucrema xummueckux sjemeHtoB [I. .
MengeneeBa. Koporkomepuomnasi u pjauHHonepuomHass ¢opmbl I[lepmognueckoin cucTeMsbl
xumMmueckux syemeHToB [I. WM. MenneneeBa. [lepmombl m rpymmbl. Dusmueckuii CMBICT
MOPSITKOBOTO HOMEepa, HOMEPOB Teproa M I'PYIIIbI 3JIEMEHTa.

Crpoenne aromoB. CocraB aTroMHbIX spep. Msorombl. OjekTpoHbl. CrpoeHue
3JIEKTPOHHBIX 000JI04eK aTOMOB IepBbix 20 XUMMUUECKUX 3JIeMeHTOB [lepuomnueckoi CUCTEMbI
O. W. MengeneeBa. XapaKTepUCTMKa XMMMWYECKOTO 3jIeMEHTa TI0 €ro IIOJIOKEHUIO B
[Tepmommueckoii cucreme [1. 1. Menneneesa.

3aKOHOMEpPHOCTM U3MEHEHMUSI PaiyCca aTOMOB XMMUYECKMX 3JIEMEHTOB, META/UTMUECKUX U
HeMeTa/JIMYECKUX CBOVICTB IO TPYIIIIAaM U IIepUOIaM.



3nauenne [lepmopmueckoro 3akoHa u Ileproamyeckoi CUCTEMbI XMMUUYECKMUX 3JIEMEHTOB
IJ1sT pa3BUTHSI Hayku U pakTuku. 1. V1. MeHgeneeB — yYEHBIN U TPaskIaHNH.

XumMmueckast CBSI3b. KoBanenTtHas (TonsipHas u HeToJIsIpHas) CBSI3b.
OJeKTPOOTPULIATENIbBHOCTh XMMUUYECKUX 3JIeMeHTOB. VIOHHasI CBSI3b.

Crenenb okuciaeHus. OKUCIUTETbHO--BOCCTAHOBUTENbHbIE  peakiuyuu. IIpoiieccer
OKMCJIeHMS  BocCTaHOBJIeHMS. OKMCIUTENN Y BOCCTAHOBUTEJIN.

Xumuueckuil s3kcnepumenm:

u3yueHne oOpaslOB BEIIECTB META/UIOB M HEMETAJIOB, B3aMMOMENCTBME TUIPOKCUAA
IMHKA C PacTBOpPaMy KUCJIOT M ILEJIOYel, MPOBeIeHNe OIbITOB, WITIOCTPUPYIOMINX MPUMEPbI
OKUCJINTETbHO-BOCCTAHOBUTEIBHBIX peakinii (ropeHye, peakiyy pasyIosKeHMs], COeIMHEHNS).

Mesxcnpedomemnesle ceésas3u

Peanuszaumsi MeknpeIMeTHBIX CBsI3el MpU U3YYEeHUM XUMMUM B 8 KJIacCe OCYILEeCTBIISIeTCS
yepe3 MCIIOJIb30BaHMe KaK OOIIMX eCTeCTBEHHO--HayUHbIX T[IOHSTUM, TaK U TOHSATUH,
SIBJISTFOIIVIXCST CUCTEMHBIMM JIJIST OTAEbHBIX MIPEIMETOB €CTeCTBEHHO--HaYYHOT'O IIMKJIA.

OO61e ecTeCTBEHHO--HAy4YHbIe TIOHSTHMS: HAayuyHbIM (aKT, TUIIOTe3a, Teopus, 3aKOH,
aHaiM3,  CUHTe3,  Kilaccubukaumsi,  MepMOAUYHOCTb,  HaOJOIeHue,  SKCIEPUMEHT,
MoJenMpoBaHNe, U3MepeHye, MOJieJb, SIBJIEHMeE.

®usmka: Marepusi, aTOM, O3JEKTPOH, IIPOTOH, HEWTPOH, WOH, HYK/IUMA, W30TOIIbI,
Paii0aKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUI 3apsill, BeIeCTBO, Tejo, OOBEM, arperaTHoe
COCTOSIHME BelllecTBa, ras, (Gusnveckue BeJIMUYMHBI, €IMHUIBI M3MEPeHUs], KOCMOC, IJIaHEeThI,
3B€31b1, CostHIIe.

Bbuonorus: porocunTes, npixanue, buocdepa.

leorpadus: armocdepa, rumpocdepa, MUHEpPaTbl, TOpPHbIE IIOPOABI, IIOJIE€3HbIE
MCKOIaeMble, TOIIJIMBO, BOJHbIE PECYPChI.

9 KJIACC

BewecTBOo M XMMuueckasi peakuus

[Tepuognueckuit 3akoH. Ilepumomuyeckas cucrema xummuueckux ayementos [I. U.
MenpeneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTM B U3MEHEHMM CBOMCTB XUMUUECKUX
3JIEMEHTOB TepBbIX TPEX TMEPUONOB, Kayiusl, KalIblMsd U UX COEIMHEHU B COOTBETCTBUM C
TTOJIOKEeHMEM 371eMeHTOB B [lepuoamueckont cucTeMe U CTPOEHUEM X aTOMOB.

CTpoeHne BelleCTBA: BUAbI XUMUYECKON CBSI3U. TUIIBI KPUCTA/UIMYECKUX PEIIETOK,
3aBMCUMOCTb CBOMCTB BeIlleCTBAa OT THUIIA KPUCTA/UIMUECKOM PEeLIETKM U BUAA XUMUYECKOMU
CBSI3N.

Knaccudbukanmuss 1 HOMeHK/IaTypa HEOpPraHMYeCKMX BeIecTB. XUMMUECKMe CBOMCTBa
BEIIIECTB, OTHOCSIIMXCS K Pas3/IMUHbIM KJIaCCaM HEOPTraHUYEeCKUX COeNVHEHMI, TeHeTHYecKas
CBSI3b HEOPTaHMUECKMX BellleCTB.

Knaccudbukanmst xumMudyeckux peakiinii Mo pasjiMuHbIM MpU3HaKaM (TI0 YMCITY M COCTaBy
YUYaCTBYIOIIMX B peaKklMy BEIeCTB, IO TeIUIOBOMY 3(@eKTy, M0 M3MEHEHMIO CTeleHen
OKMCJIEHUST XUMUUYECKUX 3JIEMEHTOB, IO OOpaTMMOCTM, IO Y4YaCTMIO KaTajusaTropa). DK30- U
SHIOTEpPMIUUECKIE PeaKIi, TepPMOXMMMUUECKMe YPaBHEHUSI.

[ToHusaTue o ckopoct Xummyeckoi peakuyu. [ToHATHe 06 0OpaTMMbBIX U HEOOPATUMBIX
XUMMUECKMX peakiusx. [IoHSITME O TOMOTeHHBIX M TeTeporeHHbIX peakuusax. [loHsTue o
Kkatamm3e. [loHATMe O XxumuyeckoM paBHOBecuu. @DaKTOpbI, BAMSIOIIME HAa CKOPOCTh
XMMMYECKON peakiuy U MOJIOKeHe XMMMUUEeCKOTO PaBHOBECHSI.



OKMCIUTETbHO-BOCCTAHOBUTE/IbHBIE  PEaKIMM, SJEeKTPOHHBI OajaHC OKMUCIUTETbHO-
BOCCTAHOBUTEJIbHOM peakiyuu. CocTaBjieHne ypaBHEHMI OKUCIUTETbHO--BOCCTAHOBUTEIbHbBIX
peaxIuit C UCIOJIb30BaHMEM METO/A JIEKTPOHHOrO GaJiaHca.

Teopust 27€KTPOIUTUUECKON AUCCOUMAINY. DJIEKTPOIUTHI M HEITEKTPOJUThI. KaTuoHBI,
aHMOHBI. MexaHM3M [OMCCOUMALMM BEIIECTB C Pa3IMUYHBIMM BUIAMM XUMUUECKOM CBSI3U.
Crenenb auccoumaiym. CuabHbIE U C1a0ble 3JIEKTPOJIATHI.

Peakuyy noHHoro obMeHa. Y CJIOBUSI ITPOTEKaHMSI pPeaKklMii MOHHOTO OOMeHa, IOJIHbIe U
COKpaIllEHHbIe MOHHbIE ypaBHeHMs peakimit. CBOMCTBA KUCJIOT, OCHOBAaHMM U COJIell B CBeTe
MPEeCTABJIEHNIT 00 3JIEeKTPOJUTUYECKOM nuccoumanymu. KauecTBeHHble peaklyy Ha MOHBI.
[ToHusTie o ruApoM3E COJIEI.

Xumuueckuil sIkcnepumenm:

O3HaKOMJIEHME C MOMAEJSIMU KPUCTAUIMYECKUX PEeIIETOK HEeOpraHM4eCKMX BeIleCTB —
METa/UIOB UM HeMmeTa/uloB (rpadura ¥ anMmasa), CJAOXKHBIX BellecTB (xJopupa HaTpus),
MCCJIEIOBaHME 3aBUCMMOCTM CKOPOCTM XMMMWYECKOM peakIuy OT BO3MEMCTBUSI PAa3IUUHBIX
(dakTOpOB, MCC/IEmOBaHME 3JIEKTPOIIPOBOJTHOCTY PACTBOPOB BEIECTB, IMPOIECcca AMCCOIMALNA
KUCJIOT, 1lejiouer U coJie (BO3MOYKHO MCIIOJb30BaHMe BUIEO MaTepuasoB), IpoBefeHNe
ONBITOB, WUIIOCTPUPYIOIIMX TMPU3HAKM MPOTEKaHMsI peakiMii MOHHOro obmeHa (oOpa3oBaHue
ocagka, BbIZeJIeHMe ras3a, oOpa3oBaHME BOAbI), OIBITOB, WWUIIOCTPUPYIOIINX IPUMEPBI
OKMCJIUTETbHO-BOCCTAHOBUTEIbHBIX peakiyuii (ropeHyue, peakiuy pasyIoKeHUs, COeIVHEHMs),
pacro3HaBaHMe HeOpraHMYeCKuX BelleCTB C TOMOILbI0 KauyeCTBEHHbIX peakluii Ha VOHBI,
pellieHe dKCIIepMMeHTaIbHbIX 3a7ay.

Hemetannbl u ux coeguHeHUS

O6miast xapakTepucTuka rasioreHoB. OCOOEHHOCTM CTPOEHMSI aTOMOB, XapaKTepHbIe
crerienn okucieHusi. CTpoeHue U (Qu3NUECKMe CBOMCTBA IMPOCTHIX BeIEeCTB — TaJOreHOB.
Xummnyeckue CBOMCTBa Ha IpuMepe xJjopa (B3aMMOJENCTBME C MeTa/laMy, HeMeTaslJlaMu,
menoyamu).  XyopoBopopon. CossiHasi  KMUCJIOTa, XUMMUYECKME CBOJWICTBA, ITOJTyYEHMUeE,
npuMeHeHue. [leiicTBMe XJ10pa ¥ XJIOPOBOAOPOJA Ha OPraHM3M uejioBeKa. BaskHerIie XIopuabl
U UX HaxXOXXJieHue B MpUpoze.

Oobwras xapakrepuctuka 3jeMeHTOB VIA-rpymnmbel. OCOGEHHOCTM CTPOEHMSI aTOMOB,
XapaKkTepHble crerneHM OkuciaeHus. CTpoeHue M (uU3MUECKMe CBOMCTBA MPOCTHIX BEIECTB —
KMCIOpOAa M Cepbl. AJIJIOTPOITHbIE MOAM(UKAIMM KUCIOpoAa U cepbl. XMMMUYECKME CBOVICTBA
cepol. CepoBomopos, CTpoeHue, bu3MyecKue U Xumuuyeckue cBoMCTBa. OKCUABI Cepbl Kak
MpeaCcTaBUTENN KUCIOTHBIX OKcuaoB. CepHast KMcIoTa, GuU3MYecKue U XUMMUUECKME CBOMCTBA
(oOmiMe Kak TIpeaCcTaBUTENsT Kjacca KUCIOT U crenududeckue). XMMUYECKMe peakIinu,
JIeKallie B OCHOBE ITPOMBIIIJIEHHOTO CIIOCco6a TOJIyYeHMs] CEpHOV KUCIOThI. [IpumeHeHne
cepHOM K1coThl. CoM CepHOM KUCIOThI, KaUueCTBeHHasl peakius Ha cyJsibdar-noH. HaxoskneHne
ceppl U €€ CoemMHEHMII B TMpupoje. XMUMMUUYECKOe 3arpsisHeHue OKpY’Kalolleil cpebl
coenVHEHMSIMU cepbl (KUCJIOTHBIE MOKAM, 3arps3HEHMEe BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
TpegoTBpaIleHNs.

O6mast xapakTepucTuka 3j1emMeHTOB VA-rpynmnbl. OCOO6EHHOCTM CTpOeHMUs aTOMOB,
XapaKTepHble CTereHM OKMucaeHus. A30T, pacnpocTpaHeHMe B mpupojge, (usndeckue u
XUMmyeckue cBoiicTBa. KpyroBopor aszora B mpupone. AMMUaK, ero Gpusmyeckme u XumMmdeckme
CBOJCTBA, MostyueHue u npuMenenne. Comn aMMOHMS, UX GU3NYECKEe U XUMUUYECKMe CBOVICTBA,
npuMmeHeHre. KavuecTBeHHast peakiusi Ha MOHbI aMMOHMSI. A30THasi KUCJIOTa, €€ TOJIyueHMe,
dbusnueckre u Xummyeckue cBoMcTBa (0OIIMe Kak TIpeACTaBUTENsT Kjaacca KUCIOT W
cnenyupnueckue). Vcrnonpb3oBaHue HUTPATOB M COJIEl aMMOHMSI B KadyeCTBe MUHEPAIbHBIX



ynobpeHuit. XuMmuJyeckoe 3arpsi3HeHue OKPYKalolllel Cpeibl COeIMHEHUSIMMU a30Ta (KMUCIOTHbIE
OOXKAV, 3arpsi3HeHyue BO3AyXa, MOYBbI M BOmOEMOB). Docdop, amnoTporHbie MoAVdUKALIN
dochopa, busmnueckme n xummdeckne cpoiictsa. Okceup docdopa (V) u dochopHas kuciora,
(dusnueckre M XuMMUECKME CBOVCTBa, MojiydyeHue. Vcmonb3oBanue ¢ocdaToB B KauyecTBe
MMHEepPaJIbHbIX YIOOPEHMUI.

O6miast xapakrepuctuka 3yeMeHTOB IVA-rpymnmbl. OCOO6eHHOCTM CTpOEHMSI aTOMOB,
XapaKTepHbIe CTEIeH OKUCJIeHMsI. YTJIepos, aJl/IOTPOITHbIe MOAM (KA, pacClipoCTpaHeHEe B
npupone, Gpusmuueckme U XuMmnIeckme cBoyictBa. Ancop6uus. KpyroBopor yriepona B npupoze.
Okcuppl yriaepona, ux ¢usnMyeckyue M XuMuUUeckue CBOVICTBA, MENCTBME Ha JKMBble OPraHU3Mbl,
MOJTyYeHne ¥ IMpUMeHeHre. DKOJIoTUuYeckue mpobsieMbl, CBsi3aHHbIe ¢ okcuaoM yriaepoaa (IV),
TUIIOTe3a IJI00aJIbHOIO IMOTeIJIEHMS KIMMaTa, MapHMUKOBbIA 3(¢eKkT. YToJjibHas KUCJIoTa U eé
com, ux (usnveckue M XUMMUUECKMEe CBOMCTBA, IOJyuyeHue U mpumeHeHue. KauecTBeHHast
peakiuss Ha  KapOoHaT-MOHbI. Mcmosb3oBaHue KapOOHATOB B OBITY, MeIOULMHE,
MIPOMBIIIUIEHHOCTY U CE€JTbCKOM XO3SIICTBE.

[TepBoHava/sibHbIe TOHSATMS OO OPraHMYECKMX BEIECTBAX KaK O COEIMHEHMUSX YIJIepoja
(MeTtaH, 9TaH, STWJIeH, alleTWJIeH, 3TaHOJ, IJIMIEPUH, YKCyCHasi Kucjaora). I[IpupomHbie
MCTOYHUKYM YTJI€BOJOPOIAOB (Yrojb, HPUPOIHBbIA Tra3, HedThb), MPOAYKTbI MX IepepaboTKu
(6eH3MH), X POJIb B OBITY ¥ ITPOMBIIIEHHOCTH. [TOHATHE O GMOJIOTMYECKM BasKHBIX BeIleCTBaX:
KMpax, Oesikax, yrjaeBofax — M MX POJIM B JKU3HM 4YesloBeKa. MarepuajbHOe eIVMHCTBO
OpraHNYecKuX ¥ HeOPraHUUECKUX COeIVIHEHMIA.

Kpemumii, ero ¢usuueckune u XMMHUYECKNME CBOICTBA, IIOJyYeHUE U IIpUMMEHEeHMe.
Coennnenuss kpemuusi B mnpupoge. OOuime mnpencraBieHus o6 okcuae kpemuus (IV) u
KpeMHMeBO Kucyiote. CHMIMKATBI, X MUCIIOJIb30BaHME B OBITY, B POMBIIIJIEHHOCTM. BaskHeriiime
CTPOUTE/IbHbIE MaTepuasibl: KepamuKa, CTEeKJIO, IIeMeHT, OeTOH, keyie300eToH. IIpobsemMbl
6€e30I1aCHOTO MCIIOJIb30BaHMS CTPOUTEIbHBIX MaTEPUAJIOB B IIOBCEIHEBHO KU3HMA.

Xumuueckuii IKChepumeHm:

M3ydeHre oOpaslioB HeOPraHMUECKUX BEIeCTB, CBOMCTB COJITHOM KUCJIOTBI, TTPOBEIEHNE
KaueCTBEHHbBIX Peaklyil Ha XJOPUA-MOHBI U HaOJI0IeHue MPU3HAKOB MX IPOTEKaHMS, OIbITHI,
oTpaxkaroilye (Gu3nyecKue U XUMUUYECKNEe CBOJMCTBA TaJIOT€HOB U UX COeAVHEHMI (BO3MOKHO
MCIIOJIb30BaHMe BUIEeOMAaTepuasioB), O3HAKOMJIEHME C 0OpasiamMyu XJIOPUOOB (TaJOTE€HNU]IOB),
O3HaKOMJIEHMe C obpaslaMyu cepbl UM e€ coeayHeHMsIMM (BO3MOYKHO MCIIOJIb30BaHMeE
BUIeOMaTEpPUasoOB), HaO/IOeHMe Tpoliecca OOYyraMBaHMS  caxapa TIOJ  JeCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOThI, U3YUEHMEe XUMMUUECKUX CBOVICTB pa3baBJIEHHOM CEpPHOM
KUCJIOTBI, MIPOBEIEeHMEe KaueCTBEHHOM peakIMy Ha CyJab(aT-MOH M HaOJIoIeHue Mpu3HaKa eé
MPOTEKAaHMsI, O3HAKOMJIEHMEe C (U3MUEeCKMMM CBOMCTBaMM as0Ta, Gocdopa M UX COemMHEHU
(BO3MOSKHO MCITIOJIb30BaHMe BUIeOMaTePUasIoB), 06pasiiamy a30THbIX U HoCchHOPHBIX yI0OpeHNni,
MojyuyeHue, cobupaHue, paclio3HaBaHMe WU W3y4yeHMe CBOMCTB aMMMaKa, IpoBe/ieHue
KaueCTBEHHBIX peaklMii Ha MOH aMMOHUSI U ¢ochaT-MoH ¥ WM3yYeHue TMPU3HAKOB UX
MPOTEKAHMS, B3aMMOJENCTBYE KOHIIEHTPMPOBAHHOV a30THOM KUCJIOTHI C Menbio (BO3MOYKHO
UCIIOJIb30BaHMe BUIeoMaTepUasoB), M3yueHue Mojesel KPUCTAIMUECKUX PEeIIETOK aMasa,
rpadura, ¢y/iepeHa, O3HAKOMJIEHME C MPOLECCOM aiacopOLuy PaCcTBOPEHHBIX BEIECTB
aKTMBMPOBAHHBIM YTJIEM M YCTPOICTBOM IIPOTMBOrasa, IojyyeHue, cooupanme, pacriosHaBaHue
M U3y4YeHMe CBOVCTB YIJIEKMCJIOIO Tasa, MpOBeleHNre KaueCTBEHHbBIX peakiuMii Ha KapOoHaT u
CUIUKAT-MOHbI M U3y4yeHMe TIPU3HAKOB WX TIPOTEKaHMs, O3HAKOMJIEHME C TPOLYKIMen
CUJTMKATHOM TIPOMBIIIUIEHHOCTH, pellleHMe SKCIIePUMEHTAJIbHBIX 3a7ay 1Mo Teme «BaskHenime
HEeMeTaJUTbl i UX COeIVIHEHMSI».



MeTasuibl M UX COeAUHEHMS

Ob11asg XapakTepucCTUKa XMMMUUYECKMUX 3JIEMEHTOB - MEeTa/JIOB Ha OCHOBaHUU UX
noJioskeHus B Ilepuomnueckoin cucreme xummueckux sjaeMeHToB 1. . MeHpeneeBa U CTpOeHUS
aromoB. CrpoeHme Meta/uioB. MeTaummueckass CBSI3b UM MeTAJIMUECKAs] KPUCTaUIMdecKas
periéTka. JJIEKTPOXMMUYECKUI P HampsDKeHui MeTa/uioB. Dusnyeckue U XUMUYECKUE
cBoyicTBa MeTtasutoB. OOIMe CIoco6bI MOTyUYeHusT MeTaIoB. [IoHSITME O KOppO3UM METalIOB,
OCHOBHbI€ CITOCOOBI 3aIIUTHI X OT KOppo3uu. CiuiaBbl (CTalb, YyT'yH, JIOPATIOMUHMIA, OPOH3a) U
UX MMPUMEHEHME B ObITY U IPOMbBIIIIEHHOCTH.

[ITesiouHble MeTa/UIbI: TIOJIOKeHMe B [Tepmoanyeckoii cucreMe XMMUYECKUX 3JIeMEeHTOB /.
W. MeHnpeneeBa, CTpOoeHMEe MX aTOMOB, HaXOKIaeHue B mpupone. Dusuyeckue U XuMudeckue
CBOMCTBA (Ha mIpuMepe HaTpust 1 Kaysi). OKCUABI ¥ TUAPOKCUIBI HATpusl U Kaymst. [IpumeHeHne
IIeJIOYHBIX METAJIJIOB U UX COeIVMHEHMIA.

IllenoyHo3emesIbHBIE METa/UIBl MarHui I Kadbluil: TojokeHue B Ilepmommdueckoin
cucrteme xummuyeckux 3jemeHToB . M. MeHpmeneeBa, CTpoeHMe MX aTOMOB, HaxXOXXIEHME B
npupoge. Ousnyeckue U XUMMUUECKHE CBOVCTBA MarHus M KaJblivis. BaskHelillne coemyHeHUs
KaJbLyst (OKCUI, TUAPOKCHI, COn). JKECTKOCTb BOABI M CIIOCOOBI €€ YCTpaHEHMSI.

Amomunuit: nonoxkenue B Ilepmommdueckoin cucreMe xummdeckux sjementoB . U.
MengeneeBa, CTpoeHMe aToMa, HaxOsKIaeHue B mpupone. Ousuueckue u XuMuyeckue CBOVCTBA
amoMyHusI. AMdoTepHbIe CBOMCTBA OKCUIA Y TUIPOKCUIA aJTIOMUHAS.

XKeneszo: mnonoxkenme B Ilepmommuecko cucreme XuMMYECcKux sjemeHtoB /. U.
MemnpeneeBa, CTpOEHME aTOMa, HaXOKIeHMe B mpupone. Dusmuueckue U XMMUIECKNE CBOMCTBA
skenme3a. Okcupbl, rugpokcuabl M comu kenesa (II) u skemesa (III), mx cocras, cBONMCTBA U
MOJTyYeHme.

Xumuueckuii 3KcnepumeHm:

O3HAaKOMJIEHME C ob6pasmaMy METa/UIOB U CIUIAaBOB, MX (PU3MUECKUMM CBOMCTBAMMU,
MU3ydyeHye pe3yabTaTOB KOPPO3UM MeTaJIOB (BO3MOXKHO MCIIOJIb30BaHME BUIEOMAaTEpuUasoB),
0COOEHHOCTEN B3aMMOJEMCTBUS OKCH/IA KaTbIMS M HATPUSI C BOIOV (BO3MOSKHO MCITOJIb30BaHMeE
BUAEOMATEPUAJIOB), MCCAeIOBAaHME CBOMCTB >KECTKOM BOIbI, IIpOllecca TOPeHus Keje3a B
Kuciaopoge  (BO3MOXHO  MCIOJIb30BaHME  BUJIeOMaTepuasoB), TMPU3HAKOB  IPOTEKaHUS
KavyeCTBEHHbBIX peakiMii Ha MOHbI: MarHus, KaJbLus, aJlOMUHMS, IIMHKA, keje3a (1) u skemesa
(I11), meon (II), HabGmOmeHME ¥ OMMCaHMe MPOIECCOB OKpAaIlMBAaHMS IJIAMEHM MOHAMM HaTpus,
KaInsl U Kayiblvsl (BO3MOKHO MCITOJIb30BaHMe BUeOMaTepuasioB), uccaeqoBanue aMmbOoTepHbIX
CBOVICTB I'MIPOKCUIA ATIOMUHUS U TUAPOKCUIA LIMHKA, pellleHMe SKCIIepUMMEHTAIbHbIX 3a/1a4 I10
TeMe «BaskHel1iie MeTa/JIbl U X COeAVHEHMS».

XumMusa 1 OKpyKaloluas cpeaa

BemectBa 1 MaTepuaibl B IIOBCEAHEBHOM JKM3HM 4ejoBeKka. besomacHoe 1CIoib30BaHue
BEIIECTB UM XUMMMYECKMX peakuuii B ObITy. IlepBas mOMOIIb HpM XUMUUECKUX OSKOTax U
OTpaBJIEHUSIX.

XuUMuueckoe 3arpsisHeHre OKpYysKarollen cpeabl (TpeaeabHas JOMyCTMMasi KOHIIEHTPaLys
BelllecTB, aanee — [11K). Posab xuMum B perieHnn 3KOJIOTMYECKUX TPOOIEM.

XumuuecKkuii IKChepumeHin:

M3y4deHyre o6pasIioB MaTepuayioB (CTEKJIO, CIUIaBbl METAJIJIOB, ITOJIMMEPHbIE MaTepuaIbl).

MesxcnpedmemHuole césa3u

Peanmuszanmst MeIpeIMeTHBIX CBSI3eM MPpU U3YYeHUM XUMMUM B 9 Kjlacce OCYILECTBIISIETCS
yepe3 MCIOJIb30BaHME KakK OOIIMX €eCTeCTBEHHO-HAyUHbIX TIOHSATUI, TaK W TIOHSTUH,
SIBJISIIOIIVIXCSI CMCTEMHBIMM JIJISI OTHEeTbHBIX ITPEIMETOB eCTeCTBEHHO--HAYYHOTO IIMKJIA.



OG6I1e ecTecTBEeHHO-HayYHble TIOHSTMSI: HayuyHbIM (aKT, rumoresa, 3aKOH, Teopus,
aHayiM3,  CUMHTe3,  Kilaccubukaumsi,  MepUOANYHOCTb,  HaOJIOIeHue,  SKCIEPUMEHT,
MOJeJIMpOBaHye, UsMepeHue, MOfeJIb, SIBJIEHNe, TapHUKOBBIN 3PdEKT, TEXHOJIOTHS, MaTepuaIbl.

®usmuka: Marepusi, aTOM, O3JEKTPOH, IIPOTOH, HEWTPOH, WOH, HYK/INUM, W30TOIIbI,
PafyiOaKTUBHOCTb, MOJIEKYJIa, 9JIEGKTPUYECKUI 3apsifi, TPOBOIHMUKM, IIOJYIIPOBOIAHMUKY,
IVDJIEKTPUKM, (HOTO3JIEMEHT, BEIIEeCTBO, TeJ0, 0OBEM, arperaTHOe COCTOSIHME BellecTBa, ras,
pacTBOp, pPacTBOPMMOCTb, KPUCTA/IMUECKas] peIIeTKa, CIUIaBbl, (uU3nveckue BeIVNUYMHBI,
eIVHUIIBI M3MepPEeHMsT, KOCMIYEeCKOe ITPOCTPaHCTBO, IJIaHEThI, 3B€3/1bI, COJHIIE.

buonorusi: ¢dorocuures, npixaHue, 6mocdepa, 3KOCUCTEMa, MMUHEpaJIbHbIe YIOOpeHus,
MMKPO3JIEMEHTbI, MaKPO3JIEMEHThI, MMTAaTeIbHbIE BEIlleCTBa.

leorpadmsi: armochepa, rumpocdepa, MuHepasabl, TOPHbIE TOPOAbI, IOJIE3HbIE
MCKOIIaeMble, TOILJIMBO, BOJHbIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATblI OCBOEHUSA ITPOI'PAMMBI 110 XMMHWHU HA
YPOBHE OCHOBHOT'O OBHIET'O OBPA30OBAHUS

JINYHOCTHBIE PE3VJIBTATbBI

JIMYHOCTHBIE pe3y/JbTaTbl OCBOEHMSI IPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMS
JOCTUTAIOTCS B XOJle OOYUeHUS] XUMMU B €IUMHCTBE YUEeOHOM U BOCIIUTATE/IbHOM esITeIbHOCTU B
COOTBETCTBUM C  TPAOAMIMOHHBIMM  POCCUMCKUMMM  COLMOKYJbTYPHBIMM ¥  TYXOBHO-
HPABCTBEHHBIMM II€HHOCTSIMM, IPUHSITBIMM B OOIIIECTBE IpaBMIaMM ¥ HOpPMaMy ITOBEIEeHUST U
CIIOCOOCTBYIOT MpPOLieccaM CaMOIIO3HAHMSI, CAMOPAa3BUTHS U COLMAIM3aLMY 00YUaIOIIMXCS.

JIMYHOCTHBIE pe3y/bTaThl OTPa’KAIOT T'OTOBHOCTb OOYYAIOIIMXCS PYKOBOICTBOBATbCS
CUCTEMO} TO3UTUBHBIX LEHHOCTHBIX OPMEHTALMII M paclliipeHyue OIbITa AesTeJIbHOCTY Ha eé
OCHOBE, B TOM YJCJIE B YaCTU:

1) maTpMoTMYECKOro BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIIEHMSI K OTE€UeCTBEHHOMY KYJIbTYPHOMY, MCTOPUUYECKOMY M HAYUYHOMY
Hacjaenuio, MOHMMAaHMs 3HAUEHUS XMMMUYECKOM HayKu B JKM3HM COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTY BJIafeTh MOCTOBEpPHONM MH(pOpPMAIMeil O MepedoBbIX MOCTVDKEHUSX UM OTKPBITUSIX
MMPOBOJ ¥ OTE€UECTBEHHOM XMMMM, 3aMHTEePeCOBAHHOCTYM B HAYYHBIX 3HAHUSX 00 YCTpOICTBE
Mupa 1 O0IeCTBa;

2) rpa’kAaHCKOT0 BOCIIMTAHUSA:

MIpeNCTaB/JIeHNsI O COIMAJbHBIX HOPMax ¥ IIpaBWIaX MEXKJIMYHOCTHBIX OTHOIIEHUI B
KOJIJIEKTUBE, KOMMYHUKATUBHOI KOMIIETEHTHOCTHU B 00I11IeCTBEHHO TOJIe3HO,
YUYeOHO-MCCIeIOBATEIbCKOM, TBOPYECKOM M [APYIMX BUIAX [OESITeJIbHOCTM, TOTOBHOCTU K
Pa3HOOOPAa3HOV COBMECTHOM AESITeTbHOCTM TIPU BbITTOJTHEHMM YUeOHbIX, TO3HABATEIbHbBIX 3a/1a4,
BBITIOJTHEHUM XUMMUUYECKUX SKCIIEPUMEHTOB, CO3JaHMM YUYEOHBIX IIPOEKTOB, CTPEMJIEHMS K
B3aMMOIIOHMMAaHMIO ¥ B3aMMOIIOMOIIY B IIPOLIECCEe 3TOM Y4eOHOV IesTeIbHOCTU, 'OTOBHOCTMU
OIIeHMBaTb CBOE IIOBEIEHME ¥ TOCTYIKM CBOMX TOBapuilieil C TO3MIMM HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHMS TTOCIEICTBUI MOCTYIIKOB;

3) IeHHOCTHY HayYHOI'0 MMO3HAHUS:

MMPOBO33pEeHYeCKNe Ipe[CTaBJeHuss O BellecTBe U  XMMMUYECKOVW  peakiuu,
COOTBETCTBYIOIIMIE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKM M COCTaBJISTIOIIME OCHOBY IJIsT
MOHMMaHMsI  CYIIIHOCTM  Hay4HOV KapTMHBI ~ MuUpa, TMpeAcTaBieHusT 06  OCHOBHBIX
3aKOHOMEPHOCTSIX Pas3sBUTHUSI IPUPOMAbI, B3aMMOCBSI3SIX UeJOBeKa C MPUPOIHONM CpPemoil, O POju
XMMMUM B TTIO3HAHUM 3TUX 3aKOHOMEPHOCTEI;

MO3HaBaTe/IbHble MOTMBBI, HallpaB/ieHHbIe Ha IIOJIyueHMe HOBBIX 3HAHMIA IO XUMUMH,
HeoOXoIMuMble [JjI OObSICHEHMS HabJIoOJaeMbIX IIPOLIECCOB M SBJIEHMI, IT03HABaTeJIbHOM,
MH(POPMAIMOHHOM Y UMTATeIbCKOM KYJIbTYPhI, B TOM UJCJIe HABBIKOB CAMOCTOSITEJIbHOI PabOThI
C YYeOHBIMM TEKCTaMM, CIPABOYHONM JIMTEPATYpPOM, MOCTYIIHBIMMY TEXHUUECKMMM CpedCTBaMMu
MH(POPMAIMOHHBIX TEXHOJIOTWIA;

MHTEepeC K OOYUYEeHMIO ¥ IMO3HAHMIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTb M CIIOCOOHOCTbh K
caMOO0Opa30BaHNIO, MMPOEKTHOM ¥ MCCAeA0BaTeIbCKOM OesTeIbHOCTH, K OCO3HAHHOMY BbIOOPY
HaIpaBJIeHHOCTY U YPOBHSI 0OyUeHUS B aJIbHENIIIEM;

4) hpopMuUpoBaHMS KY/JIbTYPbI 310POBbSI:

OCO3HAaHME IIEHHOCTM JKM3HM, OTBETCTBEHHOIO OTHOIIEHMS K CBOEMY 3[I0POBbBIO,
YCTaHOBKM Ha 3J0pOBbIMi 00pa3 >KM3HM, OCO3HAHME IIOCTAeNCTBUIA ¥ HEIpusiTe BpPeIHbIX
MpUBbIYEK (YIOTPeOeHusT aJaKOrojsl, HapKOTMKOB, KypeHMs), HeOOXOAMMOCTM COOJTIOAEHUS



MpaBu OGe30MacCHOCTY TIPU OOpAIlleHMM C XMUMUYECKMMM BeIIeCTBaMM B OBITY M peasibHOM
SKU3HY,

5) TpymoBoro BoctiuTaHus:

MHTEpeC K MPaKTUUYECKOMY M3YUeHUIO TTpodeccuit 1 Tpyaa pasauvyHOro popa, yBaxkeHue K
TPYOy WM pe3yJibTaTaM TPYAOBOW [OeSITeJbHOCTM, B TOM UMCIe HAa OCHOBE TIPUMEHEeHUS
MpeaMeTHbIX 3HAHUM II0 XMMUM, OCO3HAHHbBI BBIOOP WMHAMBUIYATbHOM TPAEKTOPUA
MPOJOJKEHNST OOpa3sOBaHMUSI C YYETOM JIMYHOCTHBIX WMHTEPECOB M CIIOCOOHOCTM K XUMUM,
0OI1IeCTBEHHBIX MHTEPECOB M IMOTPEOHOCTEN, YCIEIIHON MPO(ecCUOHAIbHOM NeATeTbHOCTU U
pasBUTHSI HEOOXOIMMBIX YMEHMI, TOTOBHOCTb afanTMPOBAThCS B MPOPECCMOHAIBHONM CPeJie;

6) 3K0JI0OTMYECKOT0 BOCIIUTAHUSA:

9KOJIOTMYECKU 11e1ecO00pa3Hoe OTHOIIIEHNE K MPUpPoie KaK MCTOYHMKY KM3HM Ha 3emiie,
OCHOBe €€ CYIIeCTBOBaHMSI, NMOHMMAaHME LIEHHOCTM 3[OPOBOTO M 6Ge30MacHOro obpasa >KU3HU,
OTBETCTBEHHOE OTHOIIIEHNEe K COOCTBEHHOMY GU3MYECKOMY U IICUXUYECKOMY 3[0POBbIO,
OCO3HaHMe IIEHHOCTU COOJTIOIeHMs TTpaBuI 6e30MIacHOT0 MOBeIeHMs IIpU paboTe C BelleCTBaMM,
a Takke B CUTYalMSIX, YTPOSKAIOIINX 3[OPOBbIO U JKU3HU JTFOJIEN;

CIIOCOOHOCTY TIPMMEHSATb 3HAHMS, TMOJIydaeMble TPU M3YUEHUM XUMWUM, OJIT PeleHMUs
3a[1au, CBS3aHHBIX C OKPY’KAIOIIEeN MPUPOTHON CPelON, AJIs TIOBBILIEHNMS YPOBHS SKOJOTMUECKOM
KYJIbTYPbI, OCO3HaHMSI TJI00QJIbHOTO XapaKTepa SKOJOTMYECKMUX MPOOJIeM M IyTeM UX pelIeHus
MMOCPEACTBOM METOMIOB XMMMM, SKOJIOTUYECKOTO MbIIIJIEHNS, YMEHUSI PYKOBOACTBOBATHCS UM B
MMO3HaBaTeJIbHOM, KOMMYHUKATUBHOM M COLIMATLHOM MPAKTUKE.

METAIIPEAMETHBIE PE3VJIbTATHBI

B cocraBe MmerampenMeTHBIX Pe3YJIbTATOB BBIAEJSIOT 3HAUYMMble MJiT (OPMUPOBAHMS
MMPOBO33peHMsT OOIIeHayYHbIe MOHSTUS (3aKOH, TeOpWs, MPUHLINI, TUIOTe3a, (HaKT, CUCTEMA,
MPOILIeCC, IKCIEPUMEHT U APYToe.), KOTOPbIE UCIIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX yYUEOHBIX
MpeaMeTax U MO3BOJITIOT Ha OCHOBE 3HaHMIA U3 3TUX MPeaMeTOB (hOopMUPOBaTh MpeACTaBIeHNE O
1IeJIOCTHOM HAay4YHOM KapTUHE MMpa, M YHUBEpPCAIbHbIE yueOHble HeMCTBUS (ITO3HABaTeJIbHbIE,
KOMMYHMKATUBHbBIE, PETYJISITUBHbIE), KOTOpble 0OOecIeunBaioT (GopMupoBaHME TOTOBHOCTU K
CaMOCTOSIT€JTbHOMY TUIAHMPOBAHMIO M OCYIIIECTBJIEHUIO YU€OHO eI TeIbHOCTM.

ITosHaBaTe/TbHBbIE YHUBEPCAIbHBIE YUeOHbIE AECTBUS

Ba3oBble jiornuecKue AeiCTBUA:

YMEHMSI MCITOJIb30BaThb TIPUEMBI JIOTMUYECKOTO MBbIILJIEHUSI TPU OCBOEHUM 3HAHMIA:
pacKpbIBaTh CMbICJI ~XMMWYECKUX TOHATMI (BBIAEJNSATb WMX XapaKTepHble IPU3HAKH,
YCTaHaBIMBATh B3aMMOCBSI3b C IPYTMMM MOHSTUSIMM), UCIIOIb30BaTh MOHITUS AJISI OOBSICHEHMUS
OTAENbHbIX (AKTOB M SIBJIEHUM, BbIOMpATb OCHOBAaHMUSI M KPUTEPUM JIS KjaccuduKaImm
XMMMUYECKMX BEIIECTB M XMMMWYECKUX PeaKluil, YCTaHaBIMBATh MPUUYNHHO-CIEICTBEHHbIE CBSI3U
MeKIy OOBbeKTaMM U3YUEHUSsI, CTPOUTD JIOTMUECKME PacCyKaAeHUs (MHIYKTUBHbIE, NeAYKTUBHBIE,
10 aHAJIOTUM), eJIaTh BbIBOIbI U 3aK/IIOUEHMS;

yMeHMe TPUMEHSITb B MpOliecce TMO3HAHMS MOHSTUSI (TpeaMeTHbIe M MeTalpeaMeTHbIE),
CUMBOJIMYECKME (3HAKOBbIE€) MO, MCIOJb3yeMble B XUMMM, IPe0OpPa3sOBbIBATH IIMPOKO
MpUMEHSIEMbIE B XMMMM MOJIEJIbHbIE TIPECTaBJIEHNS] — XMMMUUECKUI 3HAK (CMMBOJI 3JIEMEHTa),
xuMmuueckas GopMmysa ¥ ypaBHEHME XMMMYECKOM peakluu - TpU pelieHuyu yuyeOGHO-
MO3HABATEeJbHBIX 3alau, C YYETOM OSTUX MOZEJbHBIX TMPENCTABAEHUN BBIIBISITh U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM M3yUyaeMbIX OOBEKTOB — XMMUUYECKMUX BEIIECTB U
XUMUYECKMX Peakiluii, BbISIBJIATb OOIIie 3aKOHOMEPHOCTM, MPUUMHHO-CJIENCTBEHHbIE CBSI3U U
MIPOTUBOPEUMS B M3yUaeMbIX MTPOIIECCaX U SIBJIEHUSIX.

Ba3zoBble ucciiefoBaTeIbCKue JeCTBUS:



yMeHMe MCIOJIb30BaTh IMOCTaBJIEHHbIE BOIMPOCHI B KauecTBe MHCTPYMEHTa MO3HAHMS, a
TaK’)keé B KauyecTBe OCHOBbI [Jis1 (OpPMMPOBaHMSI TUIIOTE3bl IO IPOBEPKE IMPaBUIbHOCTHU
BBICKA3bIBAEMbBIX CYXKIEHMUIA;

npuobpeTeHre OMbITa 1O TUIAHMPOBAHMIO, OPraHM3aLMM ¥ TMPOBENEHUIO YYEHUYECKUX
9KCIIEpPMMEHTOB, YMeHMe HabJIto1aTh 32 XOJA0M MPOIecca, CAMOCTOSITEIbHO ITPOrHO3MPOBATh €TI0
pesynbTaT, GOPMYIMPOBaTh OOOOGIIEHNUSI ¥ BBIBOAbI IO pe3yjbTaTaM IPOBEAEHHOTO OIIbITA,
MCCJIeIOBaHMSI, COCTABJIITh OTYET O MPOAETIaHHON paboTe.

Pa6oTa c undopmanmeir:

yMeHMe BbIOMpPaTh, aHAJIM3UPOBATh M MHTEPIIPETUPOBATh MHMOPMAIMIO PAa3INUHbBIX BUIOB
1 hOpM MpeaCcTaB/eHNs, TOTYyYaeMyIO 13 pa3HbIX MCTOYHUKOB (HayUHO-TIOMYJ/ISIpHAst JIUTepaTypa
XMMUYECKOTO COMEepsKaHMs, CIIpaBOYHble TIOCOOMS, pecypchbl VIHTepHeTa), KPUTUUYECKU
OIIEHMBATb MTPOTUBOPEUYMBYIO M HEJOCTOBEPHYIO MH(POPMAILINIO;

yMeHMe MPUMEHSITh pas3IMyHble METObI M 3aIIPOCHI MPY MOUCKE U 0TOOpe MHGOPMALIUU U
COOTBETCTBYIOIIMX JaHHbIX, HEOOXOAMMBIX IS BBIMIOJHEHMST YUeOHbIX M TIO3HABaTeIbHbIX 3a1au
ONpeaeEHHOTO THMIIa, MPUOOpPETEeHMEe OIbIiTa B 0O6JACTY MCIIONb30BaHMs MHGOPMAIMOHHO-
KOMMYHMKATUBHBIX TEXHOJIOTMIA, OBJIaJIeHN e KYJIbTYPO aKTMBHOIO MCITOJIb30BaHMS Pa3IMUHBIX
MMOMCKOBBIX CUCTEM, CAaMOCTOSITeJIbHO BbIOMpPAaTh ONTUMMAIbHYIO (OpMYy IpenCcTaBIeHNs
uHopMaIMM ¥ WIIIOCTPUPOBATh pelllaeMble 3a[auli HECJOKHBIMM CXeMaMy, duarpaMmamiu,
npyrumu hopMamu rpaduKy ¥ X KOMOVHAIVISIMU;

yMeHMe MCIOJIb30BaTh M aHAIM3MPOBATh B IIpollecce Y4yeOHOM ¥ MCCIIeAOBaTEIbCKOM
IesITeTbHOCTY MHGOPMAIIUIO O BJIUSHUM TPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SI1ICTBA M TPAHCIIOPTa
Ha COCTOSTHME OKPY>KalOIei IIPUPOTHON CPEMbI.

KoMMyHUKaTHBHBIE YHUBEpPCATbHbIE YUeOHbIE JeMCTBUSI:

yMeHMs 3aaBaTb BOIPOCHl (B Xxome nauaysora M (MJIM) IOUCKYCCUM) TIO CYILECTBY
obCcykmaemMoii TeMbl, (OPMYJIMPOBAaTh CBOM MPEIJIOKEHMS OTHOCUTETHbHO BBIOTHEHUS
MIpe/IJIO’KeHHOM 3aJaun;

yYMeHMsI IPeICTaB/ISATh MOJTyYeHHbIe pe3y/IbTaThbl IO3HABATEIbHO JeITeIbHOCTY B YCTHBIX
M TMCbMEHHBIX TEeKCTax; JejaTh IIPE3eHTAllMI0 pe3yJIbTaTOB BBIMOJHEHUSI XUMUYECKOTO
9KCIiepMMeHTa (J1abOpaTOPHOTO OIbITA, J1AGOpPAaTOPHONM pPaGOThI MO MCCIEIOBAHUIO CBOMCTB
BEIIIeCTB, YYeOHOTO ITPOEKTA);

yMeHMsI yUeGHOTO COTPYIHMYECTBA CO CBEPCTHMKAMM B COBMECTHOJ IMO3HaBaTeJIbHOM 1
MCCJIeIOBATENIbCKOM JeATEbHOCTY TP peIleHny BO3HMKAIOUIMX MpOo0JIeM Ha OCHOBE YuéTa
OOILIMX WMHTEPEeCOB ¥ COIJIACOBAHMS TMO3UIMI (0OCYKIeHUs, OOMEH MHEHMUSIMM, «MO3TOBbIE
IITYPMbI», KOOPAMHALIMsSI COBMECTHBIX IEeMCTBMUIA, ONpeaeeHe KpUTepueB M0 OlieHKe KayecTBa
BBITIOJTHEHHOV pabOThI U IpyTue).

PerynsTuBHbIe YHUBEpCA/TbHbIE YUE€OHbIE AEICTBUS:

yMEHME CaMOCTOSITE/IbHO OIpPEeNeNSITh eI AesITeTbHOCTH, TVIAHUPOBATh, OCYIIECTBIISITh,
KOHTPOJIMPOBATh ¥ MpU HEOOXOAMMOCTM KOPPEKTMPOBATh CBOKO [IeSITE/IbHOCTb, BbIOMpATh
Hambosee 3Gh(dEKTUBHbIE CIIOCOObI  pellleHus y4yeOHbIX M  [MO3HaBaTeJbHBIX  3a/ady,
CaMOCTOSIT€JIbHO COCTaBJISITh WJIM KOPPEKTMPOBATh MPEIJIOKEHHbIV aJrOPUTM [OEMCTBUN TMpU
BBITIOJTHEHUM 3aJaHMil C YYETOM TIOJyYeHMS] HOBBIX 3HaHMII OO M3y4yaeMbIX OOBEKTax -
BeI[eCTBAX M peaKkUMsiX, OIeHMBATh COOTBETCTBME MOJYUEHHOTO pe3ysIbTaTa 3asBJIEHHON LIeJN,
yMeHMe UCIIOIb30BaTh M aHAJIM3MPOBATh KOHTEKCTHI, ITpeijlaraeMble B YCJIOBUM 3aIaHMIA.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpemMeTHBIX pe3yJbTaTOB IO OCBOEHMIO 00S13aTE€JIbHOTO COHEepsKaHMs,
YCTAHOBJIEHHOTO HaHHOV (QefepajbHOM paboueil MPOrpaMMON, BbIIEJISIOT: OCBOEHHBIE



OoOyyYarolMMMUCS Hay4yHble 3HAHWUSI, YMEHMSI M CIIOCOOBI HeNCTBMIA, creluduueckue s
MpeaMeTHOM 06sacT «XUMMSI», BUABI HEATEJbHOCTM IO IOJyYEeHMIO HOBOTO 3HAHUS, €ro
MHTepIIpeTanym, IpeodpasoBaHNIO U MPUMEHEHMIO B Pa3/IMYHBIX YUEOHBIX M HOBBIX CUTYalIMSIX.

K koHiy o6yyeHust B 8 Kjacce mpegMeTHble pe3yJsbTaTbhl Ha 6a30BOM yPOBHE JOJIKHBI
OTpaskaTb CHOPMMPOBAHHOCTb Y OOYYAIOIIVXCS YMEHMIA:

PacKpbIBaTh CMbICJ OCHOBHBIX XMMMWYECKMX TOHSATUIA: aTOM, MOJIEKY/Ia, XUMUYECKUI
9JIeMeHT, IMPOCTOe BeIeCcTBO, CJIOKHOe BelleCTBO, CMecChb (OJHOpPOIHAas U
HEOIHOPOJHAsI), BAJIEHTHOCTb, OTHOCUTE/IbHAs aTOMHAas ¥ MOJIEKYJISIpHas Macca,
KOJMYECTBO BEIECTBA, MOJb, MOJSIDHAs Macca, MaccoBasi [OJISI XUMUYECKOTO
3JIeMeHTa B COeIMHEHMM, MOJIAPHBbII OOBEM, OKCHUA, KUCJIOTA, OCHOBAaHME, COJIb,
3JIEKTPOOTPUIIATEbHOCTD, CTENEHb OKMCJIEHNMSI, XMMIMYECKast peakiys, Kiaaccuburaims
peaxIuii: peakuyuy COeIMHEHNs, PeaKLMM Pa3IoKeHMs], peakiuy 3aMelleHNs, peakyun
obMeHa, 3K30- ¥ SHIOTEPMUYECKMEe peaKluy, TeIIOBO 3P GheKT peakiuu, apo aToMa,
9JIEKTPOHHBIM CJIOJ aToMa, aTOMHas OpOuTalb, PaguMyC aToMa, XUMMUYecKas CBS3b,
TOJISIPHAsT M HETOJISIpHAsE KOBAJIEHTHAs! CBSI3b, MOHHAS CBSI3b, MOH, KaTWMOH, AHMOH,
pacTBOp, MaccoBasi JOJIS BelllecTBa (MPOIeHTHAsI KOHLIEHTPAIMs) B paCTBODE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMWYECKUX TIOHSITUI U TIPUMEHSTH 3TU
TTOHSITHSI TIPY OTIMCAHUM BEIEeCTB U UX ITPEeBpaIeHNnIt;

MCIIOJIb30BaTh XMMMWYECKYI0 CUMBOJIMKY [IJII COCTaBjJeHusT (OpMYJ BeIIeCTB U
YpPaBHEHUI XMMUYECKUX PeaKIuii;

OmpefessiTb BaJeHTHOCTb AaTOMOB 3JIEMEHTOB B OMHADHBIX COEIMHEHMSX, CTeleHb
OKUCJIEHUSI 3JIeMEHTOB B OWHApHBIX COEOVHEHMUSX, MPUHAAJIEKHOCTh BEIIeCTB K
ONpeNeEHHOMY KJIacCy COeAuHeHu 1o GopMyiaM, BUA XUMWYECKOV CBSI3U
(KOBajIeHTHAsI ¥ MOHHAs) B HEOPTaHNYECKUX COeMHEHMSIX;

packpbiBaTh cMbIici [lepmomuueckoro 3akoHa [. V1. MeHpeneeBa: AeMOHCTPUPOBATh
MMOHMMaHMe TMEePUOINYECKON 3aBUCUMMOCTM CBOMCTB XMMMUUYECKUX 3JEMEHTOB OT UX
nosioskeHus: B [lepmonmmueckoit cucrteme, 3aKOHOB COXPaHEHWMSI MacChl BelLeCTB,
MTOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUeHMsI, 3aKoHa ABOTajipo;
ONMMCHIBATh M XapaKTepus3oBaTb TabymuHnyio ¢opmy Ilepuommndeckon CUCTEMBI
XUMUYECKMX 3JIEMEHTOB: DPas3jiMyaTh IMOHSATHS «TJaBHas noarpymnmna (A-rpymma)» u
«mobouHass mnoxarpynmna (b-rpymnma)», masble ¥ OGoJbIlIME TEPUOIbI, COOTHOCUTH
0603HaueHMs, KOTOpble MMeloTCs B Tabymie «Ilepuommnyeckass cucreMa XMMUUECKUX
anemenToB [I. V1. MeHgeneeBa» C YMCIOBBIMM XapaKTEPUCTUKAMM CTPOEHUSI aTOMOB
XMMMUYECKMX 3JIEMEHTOB (COCTaB ¥ 3apsif sapa, oOIlee 4YMCIO 3JIEKTPOHOB U
pacrpeesneHye X 10 3J1eKTPOHHBIM CJIOSIM);

KJIacCUbUIIMPOBATh XMMUYECKME 3JIEeMEHTbI, HeOpraHuuyeckye BelllecTBa, XMMUUYecKue
peakiuyu (IO YMCITy M COCTaBY YYacCTBYIOIIMX B peaklMy BEIIeCTB, MO TEINJIOBOMY
apdexry);

XapaKTepu3oBaTh (OMMCHIBATH) OOIIME XMMMUYECKME CBOVCTBA BEIIECTB Ppa3IMYHBIX
KJIaCCOB, TIOATBEpPKHAsi OMMCaHMe TpPUMEpPaMM  MOJIEKYJIIPHBIX  YPaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PeaKIiL;

MIPOTHO3MPOBATh CBOJVICTBA BEIECTB B 3aBMCUMOCTM OT MX KAayeCTBEHHOTO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUST XMMMUUECKMX TTPEBPAILIEHNI B Pa3IMUHBIX YCIOBUSIX;
BBIYMCJ/IATh OTHOCUTEBHYIO MOJIEKY/ISIPHYIO ¥ MOJISIDHYIO MacChl BeIeCTB, MaCCOBYIO
IOJII0 XMMMUYECKOro 3jieMeHTa 1o ¢GopmyJsie coefiHeHMsl, MaCCOBYIO JIOJIIO BellleCTBa B
pacTBope, TPOBOAUTDL PACUYETHI IO YPAaBHEHUIO XMMIUYECKOW peaKIilnm;



MPUMEHSTh OCHOBHBIE OINEpaluy MbICJIUTEIbHON OeSITeJbHOCTY - aHaJIU3 UM CUHTE3,
cpaBHeHMe, 0000IeHNe, CUCTeMAaTU3aluIo, KaacCu(UKaIMio, BbISIBJIEHNE MPUUMHHO-
-CJIeICTBEHHBIX CBSI3€M — [IJIT M3Y4YEHMs] CBOVICTB BEIIECTB UM XUMMUUYECKUX PeaKIui,
€CTeCTBEHHO-HAayyHble ~ MeTOAbl  TO3HaHMSI -  HaOJIoJeHue,  U3MepeHue,
MOJIeJIMPOBaHNe, SKCIIEPUMEHT (peaibHbIN M MbICJIEHHBIN);

cllemoBaThb TpaBWiIaM  IIOJb30BaHMS XMMMYECKOM TIOCYAON ¥ JIaOOpaTOPHBIM
obopymoBaHMeM, a TaK)Ke IpaBWwiIaM OOpallleHus] C BeIeCcTBaMu B COOTBETCTBUM C
MHCTPYKIMSMY TI0 BBIIIOJIHEHMIO JIAOOPATOPHBIX XMMMUYECKUX OIBITOB IO MOTYUYEHUIO
M COOMpaHMIO ra3o00pa3HbIX BeIecTB (BOAOPOJA M KUCIOPOAA), MPUTOTOBJIEHUIO
PacTBOPOB C OIpeae/IEHHOM MacCOBOJ JOJIell paCTBOPEHHOIO BeIleCTBa, IJIAaHMPOBATh
Y TIPOBOJUTh XMMMUECKME SKCIIEPMMEHTHI 110 PacliO3HaBaHMIO PaCTBOPOB IIEJIOUei U
KMCJIOT C MIOMOILIbIO MHAMKATOPOB (JIakKMYC, (peHo(TamerH, METUIOPAHK U IPyTHE).

K koHiy obyuennst B 9 Kiacce mpeaMeTHble Pe3y/bTaTbl Ha GA30BOM YPOBHE [TOJIKHBI
oTpaykaTb CHOPMMPOBAHHOCTD Y OOYUAIOIIMXCS YMEHWIA:

PacKpbIBaTh CMBICJI OCHOBHBIX XMMMUYECKUX TMOHSITUNA: XUMMUYECKUIA 3JIEMEHT, aTOM,
MOJIEKYJIa, IOH, KaTMOH, aHVOH, ITPOCTOE BEIIEeCTBO, CJIOSKHOE BEIIeCTBO, BAJIEHTHOCTD,
3JIEKTPOOTPUIIATEIbHOCTb, CTEleHb OKMUCIeHMs, XUMMUecKass peaklysi, XUMudeckas
CBSI3b, TEIJIOBOM 3¢ @eKT peakuyy, MOJIb, MOJIIPHBII OOBEM, PacTBOpP, 3JEKTPOJIUTHI,
HE3JIEKTPOJIUTDBI, SJEKTPOJUTUYECKAST OUCCOLMAIMS, peakiMy WMOHHOro OOMeHa,
KaTaJM3aTop, XUMMUECKOe paBHOBecue, OOpaTMMble ¥ HeOoOpaTMMble peaKkIuu,
OKUC/INTEIbHO-BOCCTAHOBUTE/IbHbIE  peaklMu,  OKUC/INTEeNIb,  BOCCTAaHOBUTEJD,
OKMCJIEHVe U BOCCTAHOBJIEHME, aJuloTponus, amMbOTepHOCTb, XUMMUECKasi CBSI3b
(RoBajieHTHas1, MOHHAsl, MeTa/IMUecKas), KpUCTA/UIMYecKasi pelieTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XMMWYECKOW peaklyuu, IpeaebHO IOIyCTUMast
koHneHTpauus ITK BeliecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMWUYECKUX TIOHSITUIA U TIPUMEHSTH 3TU
TIOHSTUSI TIPY ONMCAHUM BEIeCTB U UX MpeBpalleHni;

MCIIO/Tb30BaTh XUMMUYECKYIO CUMBOJIMKY [IJI1 COCTaBjieHMs GOpPMyJ BelecTB U
YpaBHEHUI XUMUUECKUX PEaKINIA;

OmnpefiessiTh BaJe€HTHOCTb U CTeNeHb OKUCJIEeHMSI XUMMYECKUX 3JIEMEHTOB B
COeIVHEHMSIX Pa3IMUYHOTO COCTaBa, MPUHAIJIEXHOCTb BEIIECTB K OIpene/IEeHHOMY
KJIaCCy coenuHeHMil 1o GhopmysaM, BUA XMMUUYECKOM CBSI3U (KOBaJIEHTHAsl, MOHHasI,
MeTa/UTMueckas) B HEOPraHMYeCKMX COeIMHEHMUSX, 3apsii MOHAa II0 XUMUYECKOMU
dbopmyne, xapakTep cpeibl B BOAHBIX PAaCTBOpAax HEOPTraHUYECKUX COeOVHEHWU, TUI
KPUCTA/UIMYECKOM PEIIETKY KOHKPETHOTO BellleCTBa;

packpbiBaTh cMbica [Tepuonnueckoro 3akoHa /. M. MeHpgeneeBa u AeMOHCTPUPOBATh
ero NMoHMMaHMe: OMMUCBhIBATh U XapaKTepusoBaTh TabamuHyio dopmy [lepmuogmueckoinn
CUCTEMBI XMMWYECKMX 3JIEMEHTOB: Da3jMyaTh TOHSTHUS «TJaBHas monrpymnma (A-
rpymnma)» u «mobounas moarpymma (b-rpymma)», manbie ¥ GOJblIME TIE€PUOJIbI,
COOTHOCUTb OOO3HAUeHMsI, KOTOpble WMMEIOTCS B TEPUOAMYECKOM Tabsmie, C
YMCJIOBBIMM XapaKTEPUCTUKAMM CTPOEHUSI aTOMOB XMMMUYECKMX 3JIEMEHTOB (COCTaB U
3apsp sapa, obIIee YMCIO 3JIEKTPOHOB M paclpeneseHne UX MO 3JIEKTPOHHBIM CJIOSIM),
OOBSICHATh OOIMe 3aKOHOMEPHOCTM B WM3MEHEHUM CBOWCTB 3JIEMEHTOB U UX
COeIVIHEHMI B Tpeesiax MaJIbIX MePUMOAOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
MX aTOMOB;



KJIacCUGUIIMPOBATh XMMUYECKME 3JIEMEHTbI, HeOpraHMYecKye BellecTBa, XUMUYeCKue
peakuyu (IO YMCIIY M COCTaBY YYAaCTBYIOIIMX B peaKIUy BEIIEeCTB, MO TEIIOBOMY
3 deKTy, 1Mo M3MEHEHUIO CTeleHel OKUCIEHNS XMMUIECKIUX 3JIEMEHTOB);
XapaKTepu3oBaTb (OMMChIBaTh) OOIMEe U creuuduyeckre XUMUUECKNME CBOVCTBA
MPOCTBIX M CJIOKHBIX BEIECTB, MOATBEP)KAAsl OMMCaHMe MpUMepaMy MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHMI COOTBETCTBYIOIINX XUMUUECKUX PEeaKIINiL;

COCTaBJIAITh YPAaBHEHMSI JIEKTPOJUTUUECKON AMCCOIMALINY KUCIIOT, IIeJIOUen U COJIen,
TIOJTHbIE ¥ COKpAIllEHHbIE YPaBHEHMST peakiMii MOHHOTO OOMeHa, YpaBHEHUST peaKIni,
MOATBEPKIAIOIIMX  CYILIECTBOBAaHME T'€HETMYECKOM CBSI3WM MEXIy BellecTBaMu
PasIMYHbBIX KJIACCOB,;

pPacKpbIBaTh CYIIHOCTb OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX peaKLMii IMOCPEeICTBOM
COCTaBJIEHMSI 3JIEKTPOHHOTO GajlaHCa STUX peaKIInii;

MIPOTrHO3MPOBATh CBOVCTBA BEIIECTB B 3aBMCUMOCTM OT MX CTPOEHMS, BO3MOXKXHOCTU
MPOTEKAHMS XMMUYECKMX TTPEBPAILIEHUN B Pa3/IMYHbBIX YCIOBUSIX;

BBIYMCJIATh OTHOCUTEIBHYIO MOJIEKY/ISIPHYIO ¥ MOJISIDHYIO MacChl BEIECTB, MaCCOBYIO
IOJTI0 XMMMUUYECKOTO 3JIeMeHTa 1Mo hopMyJie COeqMHEHMsI, MAaCCOBYIO JOJIIO BEIlleCTBa B
pacTBope, MTPOBOAUTD PACUYETHI IO YPABHEHMIO XMMUUYECKOW peaKIinm;

cobyofaTh TpaBMJIa TIOJIb30BAHMUSI XMMMWYECKOVW IOCYAOM U J1abopaTOPHBIM
obopymoBaHMEM, a TaKXKe IpaBuja OOpaIlleHMsI C BelleCTBAMM B COOTBETCTBUM C
MHCTPYKIMSMM 1O BBITIOJIHEHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB IO MOJTyYEHUIO
¥ COOMpaHMIO Ta3000pa3HbIX BEIECTB (aMMMaKa M yIJIEKMCIIOTO rasa);

MIPOBOJIUTb PeaKIiMi, MOATBEPIKIAIOIIE KaUeCTBEHHBIM COCTaB Pa3/IMUHbIX BEIECTB:
pacrio3HaBaTh OIMBITHBIM NYTEM XJIOpUI-, OpOMUA-, MOmMUA-, KapboHaT-, ¢ocdar-,
CUIUKAT-, CyabdaT-, TUAPOKCUA-VOHBI, KATMOHbI aMMOHMSI M WMOHBI M3YUYEHHBIX
MEeTaJIIOB, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHMYECKUX BEIIIECTB;
MIPYMEHSITb OCHOBHbBIE OIEepaluy MbICUTETLHON NeSTeJIbHOCTY — aHaau3 M CUHTE3,
CcpaBHeHMe, O00O0OIIeHNe, CUCTEMATU3AINIO, BbISIBJIEHNME IPUYMHHO-CIEACTBEHHBIX
CBSI3€M — Ui M3YyYeHMs] CBOMCTB BEILECTB M XMMMWYECKMX DPeakiuif, eCTeCTBEHHO-
HayyHble MeTOIbl IIO3HAaHMS - HaOJIOIeHue, W3MepeHue, MOMAeJIMpPOBaHNe,
9KCIEPUMEHT (peasIbHbIN Y MbICJIEHHBIN).



TEMATHUYECKOE IVNTAHUPOBAHUE
8 KJIACC

KosnuecTBO 4acoB

Ne HaumeHnoBaHue pasjiesioB u dyrekTpoHHbIE (G POBHIE)
n/n TeM IIPOrpaMmbI Bcero Kourponnusre Tpakmiyeckue o0pa3soBaTeIbHbIE PecypChl
paboThbI padoThI
Paspen 1. IlepBoHavasibHbIe XMMUYECKUE TIOHSATHUS
Xumust — BaskHasi 06J1aCTh
11 €CTeCTBO3HAHUS U s 0 9 bubmoreka HOK
MPaKTUYECKON AeITETbHOCTU https://m.edsoo.ru/7f41837c
yesIoBeKa
1.2 BeitiecTBa 1 xumuueckue 15 1 0 Bubmmorexka IOK
peaxkuumn https://m.edsoo.ru/7f41837c
HTtoro o pasgeny 20
Paspgen 2. BaxkHeiiine peacTaBUTe I HEOPTaHMYECKUX BeIeCTB
91 Bosnoyx. Kucnopon. Ioustue 6 0 0 bubmoreka HOK
00 oKkcumax https://m.edsoo.ru/7f41837c
9.9 Bopopon.Iloustie o kucaorax g 0 1 Bubmorexka IOK
U COJISIX https://m.edsoo.ru/7f41837c
973 Bopa. PactBopsl. [Tousatue 06 s 1 ] bubmoreka IIOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837c
94 OcHOBHBIE KJIaCChI 1 ] ] bubmmoreka LIOK
HEOpPraHMYeCKUX COeIVHEHNUN https://m.edsoo.ru/7f41837c
UTtoro o pasgerny 30

Pasnen 3. ITlepuoanueckuit 3akoH u [Teprognueckas cucrema xummueckux siemeHToB [I. 1. MengeneeBa. CTpoeHue aToMOB.

Xumn4yeckasi cBsi3b. OKUCIUTE/TbHO-BOCCTAHOBUTEIbHbIE pearknun



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 ITepuopnueckast cucrema - bubmoreka HOK
XuMmnueckux sjmemenTtos /I. U. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHnue aroma
Xumuueckasi CBsi3b.

3.2 OxucuTeIbHO- 8 Bubmyorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHbIE peaKIIn
HWroro no pasmeny 15 Bubmrorexa [IOK
https://m.edsoo.ru/7f41837c
PesepBHOe BpeMs 3 Bubmrorexa [OK
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 KJIACC

KosnuecTBO uacos DJIeKTPOHHbIE
HaumenoBaHue pa3saeyioB U TeM (umdposBbie)
Ne m/m Kourponbubie IIpakTuueckue
MPOrpaMMbI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Paspen 1. BentecTBO 1 XMMMUYeCKMe peakun
[ToBTOpeHMe u yrirybsieHne 3HaHUI bubmmorexka LHOK
1.1 5 1 0
OCHOBHBIX pasfiesioB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHbIE 3aKOHOMEPHOCTH XUMMUUECKUX 4 0 0 bubmmorexa HOK
) peaxkuun https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAST JUCCOLMALIVS. g ] ] Bubmmorexka LIOK
) XyMMUYecKye peakuyy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro o pasmeny 17
Pa3gen 2. HemeTalabl M UX COeAVHEHUS
91 O611as xapakKTepUCTUKA XUMUUYECKUX 4 0 1 bub6moreka IIOK
' anemeHToB VIIA-rpynmbl. ['asioreHbl https://m.edsoo.ru/7f41a636
O611ast xapakTepucTHKa ec
2.2 BHGLSEH’I)‘(O;) \?ITAp;/I TrIf;I(bI Xgruaqm ;? ’ 6 0 0 Bubnuorexa [IOK
) Pyt L€P https://m.edsoo.ru/7f41a636
COeIMHEeHMST
O611ast xapakTepuCTHKa ec
23 oneeron VA-rpymm Asor, gocgopnx 7 0 ! Borexa L1OK
‘ PYIbL A30T, P https:/m.edsoo.ru/7f41a636
CcoeViHEeHUST
O6muas xapa CTUKA ec
24 onevenron IVApymm. Vrneponn ; | ,  BubworeraIOK
' ) PYIIIBL. T HIEPOR https://m.edsoo.ru/7f41a636
KPEMHMIA M UX COeIMHEHNsI
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 COeAMHEHUS

3.1 O611me cBOMCTBA METaJIJIO 4 Bubmiorexa OK
. e CBOJICTBA METaIJIOB
m https://m.edsoo.ru/7f41a636
3.2 Baskuernmme Metaibl M UX COeqUHEHUS 16 Bubmorexa 10K
‘ s https://m.eds00.ru/7f412636
Utoro no paspeny 20
Pasznen 4. Xumus u oxkpyskamwinas cpega
4.1 BeiliecTBa 1 MaTepuasibl B KM3HU UeJIOBEKa 3 BuGmorexa [OK
) . P https://m.edsoo.ru/7f41a636
Ntoro no pasgeny 3
PesepBHOe BpeMs 3 Bubmmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



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




KanenpapHo-TeMaTnyecKkoe IVIaHUPOBaHMe

8 kmacc
N KoanuecTBO yacos Nata Dy1eKTpOoHHbIE HU(PPOBHIE
o T
Tema ypoka Kourponbubie IIpakTuyeckue obpasoBaTe/IbHbIE
n/m Bcero U3yYeHMS
paboThbI padoThI pecypchbl
[Tpenmer xumun. Ponp xummumu B
SKM3HM YyesioBeKa. Tesa 1 BellecTBa. Bbubmmoreka HOK
0.5 0 0
ITonsTue 0 MeTomax NO3HAHMS B https://m.edsoo.ru/ff0d210c
XUMUA
IIpakTnueckas pabora Ne 1 «ITpaBuia
paboThI B JIAOOPATOPUM U ITPUEMBI bubmmorexka IOK
0.5 0 0.5
ob6pallleHus ¢ JIabopaTOPHBIM https://m.edsoo.ru/ff0d227e
060pyIOBaHMEM »
Unctble Bemectsa U cmecu. Criocobsbl bubmnoreka HOK
. 0.5 0 0
pasgesieHnst CMecei https://m.edsoo.ru/ff0d23dc
ITpakTtnueckas pabora Ne 2
lf pabot ( 0 . 0 BuGmorexa LIOK
«Pasgenenne cMmeceii (Ha ripumepe . .
A . b b https://m.edsoo.ru/ff0d26ca
OUMCTKY TTIOBAPEHHOV COJIN)»
ATOMBI 1 MOJIEKYJIbl. XUMUYECKNE
3J/IeMeHTbl. 3HaKM (CMMBOJIbI) bubmmoreka ITOK
0.5 0 0
XUMMUUECKMX 3JieMeHTOB. [IpocThie 1 https://m.edsoo.ru/ff0d28c8
CJIO’KHBIE BelllecTBa.
ATOMHO-MOJIEKYJISIPHOE yueHMe. 3aKOH
ITIOCTOSTHCTBA COCTaBa BeIIeCTB. 0.5 0 0 Bubmmoreka IOK
Xummndaeckast popmysa. BaseHTHOCTD ' https://m.edsoo.ru/ff0d2a6¢
aTOMOB XMMMUUYECKUX 3JIEMEHTOB.
OTHOCKTe/NIbHASI aTOMHAs Macca. 0.5 0 0 bubmnorexka LIOK



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

OtHOoCHUTeNbHAS MOJIEKYJISIpHas Macca.
MaccoBas OOJIA XMMMNYECKOTI'o
3JIEMEHTa B COeIVHEHUN

https://m.edsoo.ru/ff0d2be8

KommuecTtBo BemjectBa. MoJib.

JlabopaTopuy U MPOMBILIIEHHOCTH.

g Monsipaas macca. Pusnuyeckue u 0.5 0 Bbubmnorexka LIOK
XUMMUUECKUE IBJIeHUSI. XMUMUUecKas https://m.edsoo.ru/ff0d2a6¢
peaxiys.

[Tpu3HaKkyM 1 yCIOBUST TPOTEKAHMST

9 XUMUUECKUX peaKkLyii. 3aKOH 0.5 0 Bbubmmorexka LIOK
COXpaHeHMs MacChl BEIECTB. https://m.edsoo.ru/ff0d2d50
Xummyeckne ypaBHEeHUS
Borunciienns: KoamuecTBa, MacChl
BeIleCTBa [0 YPaBHEHUSIM XMMUYECKUX Bbubmmorexka LIOK

10 . 0.5 0
peakuui. Knaccuduramms XMmMmuaeckmux https://m.edsoo.ru/ff0d2eae
peaxuuin
M. B. JIoMOHOCOB — YYEHBIN-

11 SHIIMKJ/IOIIEINCT. O6ogmeHI/{e u 0.5 0 Bubmiorexa HOK

. https://m.edsoo.ru/ff0d323c
cUcTeMaTu3aIs 3HaHUI
Koutposbhast pabora Nel mo Teme bubnnoreka HOK
12 0.5 0.5
«BemecTBa 1 XMuueckue peaximm» https://m.edsoo.ru/ff0d350c
Amnanus k.p. Bosgyx — cmech rasos.
CocraB Bo3nyxa. Kuciopon —
13 3JIEMEHT U ggocme BeH.lszBO. O30H. 0.5 0 Bubmrorexa OK
. https://m.edsoo.ru/ff0d5230
dusnuueckue 1 XMMUUIECKIUE CBOMCTBA
Kuciaopoza (peakuyy OKMUCIeHMS,
ropenne). [Tousitne 06 okcumax.
14 Crioco6bI TOJTyYEHMS KMCIOPOaa B 0.5 0 bubmmoreka LIOK

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

[TpumeneHne Kucjoposa

TeroBoit 3phekT XMMMUUeCcKon
peaxiuu, MMOHSITHE O
TEPMOXMMMUUECKOM YPaBHEHWUM, IK30- U

15 SHIOTEPMUUECKUX peakiusaX. TomImBo 0.5 0 Bubmuorexa LIOK
https://m.edsoo.ru/ff0d3al6
(HedTb, Yrosb ¥ MeTaH). 3arpsi3HeHue
BO3[yXa, CIIOCOOBI ero
MIpeaoTBpallleHMs.
IMpakTnueckas pabora Ne 3 1o Teme
16 «gonyqenne " IZo6mpaHme KICJIOPOJa, 0.5 0.5 Bubmrorexa LIOK
. https://m.edsoo.ru/ff0d3b88
M3yUYeHMe ero CBOVCTB»
Bomopon — asnemeHT 1 rpocTtoe
BellecTBO. HaxoskmeHne B mpupoje.
dusmueckne 1 XMMUIeCcKme CBOCTBA
17 Bojopoza. [IpumeHeHne Bogopoaa. 0.5 0 Bubmmorexka LIOK
IToHsaTHME O KMUC/IOTAX U COJSIX. https://m.edsoo.ru/ff0d5708
Croco6bl mmoTyueHus: BOIOpo/ia B
nabopatopun. ITpakTudeckas pabora
18 Ne 4 Ir)[o Tfme «HI;JIyqume " ’ 0.5 0.5 Bubmorexa LIOK
https://m.edsoo.ru/ff0d3f34
cobupaHe BOIOpOAa, U3yUeHIe ero
CBOVCTB»
MonsipHbIit 06bEM Ta30B. 3aKOH
Asoragpo. Boeruncnenns o6néma, BuGmorexa LIOK
19 KOJIMYECTBA BellleCcTBa rasa Io ero 0.5 0

MU3BECTHOMY KOJIMYECTBY BEIEeCTBA WJIN
06beéMY. Berunciienst 06bEMOB rasoB

https://m.edsoo.ru/ff0d40c4



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

10 YpaBHEHMIO peaKl Ha OCHOBE
3aKOHA OOBHEMHBIX OTHOIIIEHNI ra30B

dusnueckne 1 XxMMMUeCKe CBOVICTBA
Bogbl. CocTaB ocHoBaHmi. ITousatue o6

MHOMKaTopax. Boga Kak pacTBOpUTEb. bubmmoreka IHOK
20 0.5 0 0
HacpllieHHble 1 HeHaChIIeHHbIe https://m.edsoo.ru/ff0d4290
pactBopbl. MaccoBasi 10Jis BeIecTBa B
pacTBope
ITpakTnueckas pabora Ne 5 1o Teme
«ITpurorosJieHMe pacTBOPOB C bubmoreka IHOK
21 .. . . 0.5 0 0.5
oIIpeae/IEHHON MaCcCOBOM JTOJIeEN https://m.edsoo.ru/ff0d448e
PacTBOPEHHOI'O BeIeCTBa»
KonTposnbhas pabora Ne2 mmo Teme bubmoreka IHOK
22 0.5 0.5 0
«Kwucnopoxa. Bomopon. Boga» https://m.edsoo.ru/ff0d4614
Amnamns K.p.OKcHUabI: COCTAaB,
KJIaccuduKanysi, HOMeHKIaTypa.
[TonyueHune u xuMmuyeckme CBOICTBA bub6moreka IIOK
23 0.5 0 0
okcnmoB. OCHOBaHMS: COCTaB, https://m.edsoo.ru/ff0d497a
KjaccuduKaiys, HOMeHKJIaTypa.
[ToyuyeHne 1 XMMMUIeCcKMe CBOCTBA.
KucnoTsl: cocraB, Kiaccubukamus,
HOMeHKJIaTypa. [Tonyuenue u
94 P . 4 C 0.5 0 0 bu6anoreka IIOK
XMMMUUecKue cBoycTBa kucaor. Conn .
https://m.edsoo.ru/ff0d4790
(cpemHMe): HOMEHKJ/IATYpa, CIIOCOOBI
MIOJTYYeHMSI, XMMIYeCKue CBOMCTBA
IIpakTnueckas pabora Ne 6. Pemenue
IKCHEepUMEHTA/IbHbBIX 3a/1a4 II0 TEME bu6anoreka IIOK
25 P a 0.5 0 0.5 I

«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
coenVHEeHUN»

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

26

['eHeTHUeCKas CBSI3b MEXIY KJIacCaMu
HEOPraHMYeCKUX COeIMHEeHMIA.
O6006111eHye 1 cyucTeMaTn3alns
3HaHUMI

0.5

Bubmmoreka IOK
https://m.edsoo.ru/ff0d4ae2

27

KonTtposnbHas pabora Ne3 o Teme
"OCHOBHbIE KJIACChl HEOPTaHMUECKUX
coemVHeHn"

0.5

0.5

Bbubmnorexka LIOK
https://m.edsoo.ru/ff0d4dd0

28

29

30

31

Anamms k.p.IlepBble TONBITKA
KJIacCUPUKALIUM XUMUUECKUX
anemeHTOB. [loHsiTME O rpynmax
CXOIHBIX 3JIEMeHTOB. ITepuomnueckuii
3akoH u [lepuoanueckast cucrema
XumMmnueckux 3jemenTos /. U.
MenpeneeBa

[Tepuoppl, TpyIIIbI, TOATPYIIIIHI.
Crpoenne atomoB. CoCcTaB aTOMHBIX
anep. Msoromnbl. CTpoeHne
3JIEKTPOHHBIX 000JI0YEK aTOMOB
s71eMeHTOB [lepuoanyecKkoii CUCTeMBbI
O. . Meuneneena

XapaKTepuCTUKa XUMUIECKOTO
9JIEMEHTA IO €I MOJIOKEHUIO B
ITepnopnueckoii cucreme [I. Y.
MenpeneeBa. 3HaueHMe
Ilepuomyueckoro 3akoHa IJisl pa3BUTHS
HayKU U MIPaKTUKA.

O/eKTPOOTPULIATEIbHOCTD ATOMOB
XUMMUYECKMX 3JIeMeHTOB. VloHHas

0.5

0.5

0.5

0.5

Bbubmmorexka LIOK
https://m.edsoo.ru/ff0d4dd0

bubnnoreka HOK
https://m.edsoo.ru/ff0d50d2

bubmnorexka LIOK
https://m.edsoo.ru/ff0d4dd0

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



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

xumMmmuueckas csi13b. KoBasenTHas
TIOJISIPHAST M HEIIOJIIPHAsT CBS3b

Crenenub okuciaeHnsa. OKUCINTEIbHO-

32 BOCCTAaHOBUTEJIbHbBIE PEAKIMNA. 0.5 0 Bubmuorexa LIOK
https://m.edsoo.ru/ff0d542e

OxucanTenu M BOCCTAaHOBUTEIN.

%3 KonTtposnbhas pabora Ne4 o Teme 0.5 0.5 bubmmoreka IIOK
«CTpoenne atoma. XuMUYECKast CBSI3b» https://m.edsoo.ru/ff0d55a0

%4 Amnanns k.p.PesepBHbIl YPOK. 0.5 0 bubmoreka LIOK
O0606111eHMe U cucTeMaTH3aLMs 3HaHUI https://m.edsoo.ru/ff0d5708
NTtoro yacos 1o nporpaMmme 34 4



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

KanengapHo-remaTuyeckoe rjianMpoBaHme 9 xiacc

Ne
I/

Tema ypoka

[Tepuommuecknit 3akoH. [lepnognueckas
cucreMa XumMmudeckux ssnemeHnTos [l. U.
MenpeneeBa. 3aKOHOMEPHOCTHU B
V3MEHEHUN CBOI‘/JICTB XMMNUYECKUX
37IEMEHTOB TePBbIX TPEX MEPUOIOB

Knaccudmkanys u HomeHKIaTypa
HEOpraHMYeCcKMx BelecTs. Buabl

XUMMUYECKOM CBA3YM U TUIIbI
KpUCTAJVIMYECKMUX pEIJ_IéTOK

«KonTponbHasg pabora Nel o Teme
«IToBTOpEHME U YTITyOIEHEe 3HAHUI
OCHOBHBIX pasfiesioB Kypca 8 kiacca»

Knaccupmkanumst Xummuueckux peakLyii 1o

Pa3JIM4YHbIM IIpM3HAKaM.

ITousiTue o CKOpPOCTU XUMUUECKOM
peaKunn. IToHsITMIE O TOMOT'€HHBIX U
reTeporeHHbIX peakKuusIX. XumMmueckoe

paBHOBeCHE.

OKMC/INTETbHO-BOCCTAHOBUTEJIbHBIE
peakuyy. Teopus 37eKTPOIUTUUECKON
muccoumaiuy. CuibHbIe U C1abbIie
9JIeKTpONThI. VIOHHBbIE YypaBHEHMS.

XUMMUYECKHe CBOVICTBA KNcCJIorT, OCHOBaHMUI

Ko/simuecTBO 4acoB

Bcero

0.5

0.5

0.5

0.5

0.5

0.5

KonTtpoabHbie
paboThI

0.5

IIpakTHueckue
paboThI

Jarta
U3YYeHMS

Dy1eKTpoHHbIE U(PPOBHIE
oOpasoBaTe/IbHbIE

pecypchI

Bbubmnorexka LIOK
https:/m.edsoo.ru/00adb59e

Bubmmorexka [IOK
https://m.edsoo.ru/00adb6b6

bubanoreka LHOK
https://m.edsoo.ru/00adb7e2

bubnnoreka HOK
https://m.edsoo.ru/00adbac6

bubmnorexka LIOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

, CoJIelt B cBeTe mpeacrasiieHuii 06 JJ1I.

https://m.edsoo.ru/00adbcb0

7 [Toustue o rumponmse conei. O6o061IeHME 0.5 0 0 Bubmmoreka IOK
M CUCTeMaTu3aums 3HaHUIA. ) https://m.edsoo.ru/00adbe9a
g ITpaktnueckast pabora Ne 1. «Pertienne 0.5 0 0.5 bubmoteka LJOK
SKCITEpPUMEHTAIbHBIX 3a0au» ) ) https://m.edsoo.ru/00adc28c
Kourtponbuast pabora Ne2 mmo treme
9 5 b b 0.5 0.5 0 Bbu6mmoreka HOK
«DJIGKTPOIUTHYECKAS IUCCOLIMALINSL. . .
p a At https://m.edsoo.ru/00adcade
XUMMYecKye peaklyy B pacTBOpax»
O6111a8 xapaKTepUCTMKa IajIOreHOB.
XyMmuyeckye CBOJICTBA Ha IIpUMepe XJIopa.
10 X C P P P 0.5 0 0 Bubmmorexka IIOK
snoposogopo. CoJsiHast KMCI0Ta .
POBOZOPOA N ’ https://m.edsoo.ru/00adcd68
XMMMUYECKIe CBOVCTBA, MTOTyUeHNe,
IpUMeHeHue
INpakTnueckas padora Ne 2 1o Teme
11 1?[ P . 0.5 0 05 Bbubmmoreka HOK
«ITomyyeHne CONSIHONM KMUCJIOTbI, U3YUEHME . .
Y > MY https://m.edsoo.ru/00add448
CBOJCTB»
BbIunciieHns 1o ypaBHEHUSIM XUMUUECKUX
peakiui1, ecjivi OJUH U3 PeareHToB IaH B bubmnoreka IIOK
12 0.5 0 0
n36bITKe. OOIIast XapaKTePUCTUKaA https://m.edsoo.ru/00add5d8
snemeHTOB VIA-rpynibl
AJIIOTpOITHBbIE MOAU(UKAIIAA CEPBI.
HaxoskmeHne cepbl 1 e€é coeIMHEHUI B
13 4 X p fl 0.5 0 0 bubmnorexka IIOK
npupoge. XuMuueckye CBOJMCTBA CepPhl. .
PYpoz P https://m.eds00.ru/00add8b2
CepoBopopon, cTpoeHne, Gusmueckme u
XUMMUYECKMe CBOMCTBA
Oxcuapl cepnl. CepHast KMcCIoTa
Aibl CEp P ) Bubmoreka LIOK
14 busmueckme 1 XMMUIECKMe CBOMCTBA, 0.5 0 0

IpMMeHeHMe. XuMuueckue peakumnn,

https://m.edsoo.ru/00add9d4



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

Jie>Kalye B OCHOBE ITPOMBIIIJIEHHOI'O
crocoba. Xummueckoe 3arpsisHeHune

OKPY)Ka}OIHEﬁ Ccpeabl COEAMHEHMSIMMNU CEPBDI.

15

16

17

18

19

20

BorumciieHne MacCcoBOM JOJIM BbIXO/Ia
MPOIYKTA peaKin

O6i111as XapaKTepuCTMKa 3JIEMEHTOB 5 A
TPYIIbI . A30T, pacIIpoCTpaHeHue B
npupoe, Gu3nveckne u XMMnIeckmne
CBOJCTBa. AMMMaK, ero CBOVICTBA U
MIpUMEHeHMe.

ITpakTnueckast pabora Ne 3 o Teme
«ITomyueHne aMMmaka, M3ydeHue ero
CBOMCTB»

AB3o0THas KUCJIOTa, €€ Qu3ndYecKue u
XUMMUUeckue cBoicTBa. Vcnosb3oBaHue
HUTPATOB U COJIEN aMMOHMS B KaueCTBe
MMUHEPAIbHBIX YI0OpeHn. XUMUYECKoe
3arpsi3HeHNe OKpYyKarolen Cpeibl
COeIMHEeHMSIMU a30Ta.

docdop, okeun pocdopa(5), dochophas

KUCIOTa, PU3NUEeCcKMe ¥ XUMUIECKIUe
CBOJVICTBA, Iostyuenne. Vcrnombp3oBanme
(ocdaroB B KauecTBe MUHEPATbHBIX
yIoobpeHuit. 3arpsisHeHe OKPY Kalolei
cpenbl hpochaTamu.

Yrnepon, Gpusmuueckue 1 XMMUIecKue
cBorcTBa. OKCuabl yriaepoza, ux
(dbusmyeckme 1 XMMUIECKIe CBOMCTBA.
OKosiormnueckme mpobieMbl, CBI3aHHBIE C

0.5

0.5

0.5

0.5

0.5

0.5

0.5

Bbubmmoreka HOK
https://m.edsoo.ru/00addd12

Bbubmnorexka LIOK
https://m.edsoo.ru/00addbfa

bubmnoreka LIOK
https://m.edsoo.ru/00addecO

bubmnoreka IIOK
https://m.edsoo.ru/00addfe2

Bubmmorexka IIOK
https://m.edsoo.ru/00adel04

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



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

OKCHuAOM yriepopa (4).YroybHasi KUcjaoTa
1 €€ COJIN.

[TpakTuueckast pabora Ne 4 1o Teme

., Bubmmoreka HOK
21 [TonyueHue yryieKmncIoro rasa. 0.5 0 0.5 I
. https://m.edsoo.ru/00ade488
KauecTBeHHas peakiys Ha KapOOHAT-MOH
[TepBoHaua/bHbIE MIOHATHUS 00
99 OpraHMYEeCKMX BeIecTBax KakK O 0.5 0 0 Bbubmmoreka IIOK
coeIVHEHMSIX yriiepona. Kpemunit u ero ) https://m.edsoo.ru/00ade64a
coeVHeHNS.
[TpakTiueckas pa6ora Ne5 «Perrenne
3KCIepMMEeHTa/IbHbIX 3a71a4 II0 TeEMe bubmnoreka LIOK
23 . 0.5 0 0.5
«Baskuernime HeMeTa/Ibl U UX https://m.edsoo.ru/00ade64a
COenVHEeHUSI»
KountposnbHasa paborta Ne3 o Teme
P . P bubmnoreka LIOK
24 «BaskHerime HeMeTa/uIbl U UX 0.5 0.5 0
https://m.edsoo.ru/00ade802
CcoenVHeHNsI»
O6111as xapaKTepUCTUKa METaJIOB.
Mertamnueckasl CBSI3b, MeTa/UIMuecKas
KpUcTajimueckas pemerka. CBoiicTBa.
p P bubmnoreka IIOK
25 O61me crroco6bl MOJyUYeHUs MeTa/IJIOB. 0.5 0 0
https://m.edsoo.ru/00adea28
CmiaBel. Berunciienus no ypaBHeHUSIM
peakLuit, ec/Iiv OJUH U3 PeareHTOB
COIEPsKUT TIPUMECH.
IToustue o xopposun. llenounnie
26 MeTaJlJIbI OKCI:/Ip bl U I‘I/]I-u OKCUIbI HATPUS U 0.5 0 0 Bubmuorexa LIOK
) A AP b ) https://m.edsoo.ru/00adec8a
KauIus.
eJIouHo3eMeJIbHbIe MeTa/uibl. OCHOBHbBIE
i bu6mmoreka HOK
27 coenyiHeHus Kanbuys. O6001IeHNne U 0.5 0 0

cucremMarm3sanuuda 3HAHUIA.

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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JKécTtkocTh BOMbI M CIOCOOBI €€

28 ycrpaHenust. [Tpaktuueckas pa6ota Ne 6 1o 0.5 0 0.5 bu6mmoreka IIOK
TeMe "JKECTKOCTD BOABI M METONLI eé https://m.edsoo.ru/00adeeab
ycrpaHeHus"

29 Amomunanit. AMdoTepHbIie CBOICTBA 0.5 0 0 bubmmoreka IHOK
OKCHMIa U TUAPOKCHUIA. https://m.edsoo.ru/00adf004
JKeneszo. Okcuibl, TUAPOKCUIBI U COJIA

30 sxenesa (I1) u xfene?,aﬁgll). 0206LueHMe " 0.5 0 0 Bubmorexa LIOK

. https://m.edsoo.ru/00adf180
CcUCTeMaTU3als 3HaHWIA.
ITpakTiueckas pabora Ne 7. Pemienne
31 BKI)CHepI/IMEHTaJII;HbIX 33744 I10 Teme 0.5 0 0.5 Bubmrorexa LOK

. https://m.edsoo.ru/00adf306
«BaskHer11e MeTasIIbl U UX COeIMHEHMUSI»
Borunciiennst mo ypaBHEHUSIM XUMUUECKUX
peaxiuit, ecjiM ONVH U3 peareHToB JIaH B

%9 M30BITKE UJI COTEPSKUT IIPUMECH. 0.5 0 0 bubmmoreka IIOK
Brrunciienns MaccoBoit oM BbIXOOA https://m.edsoo.ru/00adf518
npoaykTa peakuuy. O6006111eHNe U
cycTeMaTu3anys sHaHu.

%3 KonTposnbhas pabora Ne4 «BaskHenute 0.5 0.5 0 bu6bmmoreka IHOK
coenVHeHMs MeTa/IOB» https://m.edsoo.ru/00adf68a
BeriectBa 1 MaTepuasibl B IOBCEIHEBHOMN
SKM3HM 4yesioBeKka. XMMUYecKoe

34 3arps3HeHNe OKpYysKarollein cpenbl. Posib 0.5 0 0 BuGmorexa LIOK

https://m.edsoo.ru/00adfc20
XUMMUU B peIeHNM KOOI MUECKUX
poo6JIEM.
HToro yacosB 110 nporpaMmme 34 4 7 1
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YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLJECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHWAJIBI IJI1 YYEHUKA

o Xumus, 8 xiacc/ I'abpuensa O.C., Ocrpoymos W.I'., CnagkoB C.A., AKIIMOHEpPHOE 0BIIIECTBO
«W3marenbcTBO «ITpocBeliienne»
o Xumust, 9 knacc/ I'abpuensiu O.C., Octpoymos U.T'., CnagkoB C.A., AKIIMOHepHOe

ob6irectBo «M3garenbctBo «IIpocBemenne»

METOINYECKUE MATEPUAJIbI 1JIS1 YUUTEJISA

Kunra: "Xumus. Ypoku xumun B 8 kiacce. Metoanueckoe rnocobue. Y MK. Xumus 8 kiacc
(T'abpuensan O.C., Ocrpoymos U.I'., Cnagkos C.A.)

Metonuueckoe rmocobue mist yunresien xuvinu, 9 knacc. I'abpuensta O.C., Ocrpoymos U.T'.,

Axcenos U.B., IIpocsemienne 2019r.

IV PPOBBIE OBPA3OBATEJIbBHBIE PECYPCbI 1 PECYPCbI CETU UHTEPHET
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