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MHNOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XuMuM Ha yPOBHE OCHOBHOTO 001ero oOpa3oBaHusl COCTaBJICHa HA OCHOBE TpeOOBaHUH K
pe3yJibTaTaM OCBOEHHs OCHOBHOH 00pa3oBaTeNbHOM MNpPOrpaMMbl OCHOBHOrO obmero obpa3oBaHus,
npeacrasieHHbx B PI'OC 00O, a takke Ha ocHOBe (penepaipHON pabodell MPOrpaMMbl BOCIHTAHUS U C
yu€TOM KOHLENIHMH TMpPerofaBaHusi y4eOHOro mnpenmera «XuMus» B 00pa30oBaTEIbHBIX OPTraHM3ALMAX
Poccutickoint @enepannu.

[IporpamMma mo XUMHUHM AT MPENCTaBJEHHE O Iensix, oOmel cTpaTeruu OOy4eHHs, BOCIHUTAHUS U
pa3BuTHa OOy4arOIIMXCsl CPEACTBAMH Y4eOHOrO TpeAMeTa, YCTaHABIMBaeT 00s3aTeIbHOE MPEIMETHOE
cofiep:KaHue, MpenyCMaTpPUBAET pachpeneiieHne ero Mo KiaccaM U CTPYKTYPHUPOBAHHE MO pa3zeiaM U TeMaMm
NPOrpaMMbl 10 XHMHH, ONPEAENSeT KOJHMYECTBEHHbIE W KAaYECTBEHHBIE XaPAKTEPUCTUKH COMEPKaHMS,
PEKOMEHIyEeMYIO TOCIIEOBATENBHOCTh N3YUEHUSI XUMHUH C YUYETOM MEXKIPEIMETHBIX U BHYTPHIIPEIMETHBIX
CBsI3€H, JIOTMKK y4eOHOTro Mmporecca, BO3PACTHBIX OCOOEHHOCTEH O0yYaroIuXxcs, ONpeneisieT BO3MOXKHOCTH
npeaMeTa I peanu3auuy TpeOOBaHUH K pe3ysibTaTaM OCBOSHMsI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl Ha
ypOBHE OCHOBHOTO 00Imero obpa3oBaHusl, a TakXKe TpeOOBaHUHA K pe3yJbTraTaM OOy4YeHHs] XUMHH Ha YPOBHE
Henell M3ydeHwsl MpeaMeTa U OCHOBHBIX BUIOB yUeOHO-TIO3HABATEJILHOW NEATENIbHOCTH OOyYaroIIerocs o
OCBOEHHIO yUeOHOTO CONlePIKaHUs.

3HaHWE XUMHH CIY)KUT OCHOBOH 11 (OPMHPOBAHUS MHPOBO33PEHHUS OOYYarOIIErocs, €ro
NPEACTAaBICHUH O MaTepHAIbHOM €IOWHCTBE MHpA, BAXKHYIO pPOJb HrpalT (OpMUpPYEMble XUMHEH
NPEACTABICHNUS O B3aUMOIPEBPAIIEHHSIX SHEPTHU U OO0 3BOJIOIHMH BEUIECTB B NMPHPOAE, O MYTSIX PEIISHHS
ro0ambHBIX TPOOJEM YCTOWYUBOTO PA3BUTHS YEJIOBEYECTBA — CBHIPHEBOH, JHEPreTHYECKOW, MHINEBOH H
9KOJIOTUYECKOH 0€30MacHOCTH, MPOOIIeM 31PaBOOX PAHEHUSI.

H3zydenue xumuu:

CHOCOOCTBYET peannu3aliy BO3SMOKHOCTEH JIJIsl CAMOPAa3BUTHS U (POPMHUPOBAHUS KYJIBTYPhI IMUHOCTH, €€
oOrmeli 1 PyHKIIMOHAIBHOW IPaMOTHOCTH,

BHOCHUT BKJIal B ()OPMHPOBAHNE MBILIUIEHUS] U TBOPUECKUX CIIOCOOHOCTEH O0yYaroIIMXCsi, HABBIKOB MX
CaMOCTOSITENIbHONW ~ y4eOHOH  JesITeThbHOCTH, SKCIEPHUMEHTANbHBIX M HCCIENOBATEIbCKUX  YMEHUH,
HEOOXOIMMBIX KaK B IIOBCEIHEBHOMN JKU3HHU, TaK U B MPO(HECCUOHAIBHON NI TeIbHOCTH,

3HAKOMHUT €O CHenu(UKOH HAyYHOrO MBIIUICHMS, 3aKJIaIblBAET OCHOBBI ILIEJIOCTHOIO B3IIA4A HA
€IMHCTBO MPHPOIBI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAarioM B (POPMHUPOBAHMH €CTECTBEHHO--HAYYHOM
IPaMOTHOCTH 00yUarOIUXCS,

crocoOCcTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAYYHBIM 3HAHHSM, K
NPUPOAE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIHYECKOE 0Opa3oBaHUe O0YHArOIINXCSL.

JlaHHble HampaBieHHss B OOyYeHHMHM XWUMHUH OOECIEeYHBAIOTCS CIEUUPHUKON CcomepikaHus y4ueOHOro
npeaMeTa, KOTOPBIA SIBISIETCS MENaroruveckd aganTHPOBAHHBIM OTpPaKeHHEM Oa30BOM HAayKH XUMHH Ha
OIpPEACIEHHOM JTale €€ Pa3BUTHSL.

Kypc xumMuun Ha ypoBHE OCHOBHOrO 0o0mmero obpa3oBaHusi OPUEHTUPOBAH HA OCBOCHHE OOYHYAIOLIMMHCS
CHCTEMBl TEPBOHAYAJbHBIX MOHATHH XWMHH, OCHOB HEOPTaHWYECKOH XHMHUHU M HEKOTOPBIX OTHEIbHBIX
3HAYUMBIX MTOHATUI OPraHUYECKON X UMHHU.

CtpykTypa comepkaHus IPOrpaMMbl IO XUMHH C(OPMHPOBAHA HA OCHOBE CHCTEMHOIO IMOIXOAa K €€
u3yueHno. ComeprkaHue CKJIAABIBAETCS U3 CUCTEMBbI MMOHITUH O XUMUYECKOM 3JIEMEHTE U BEIECTBE M CHCTEMBI
NOHATHH O XuMmudeckod peakuuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OPTraHW30BaHbl MO MPHHLHUIY
MOCJIEIOBATEIBHOTO Pa3BUTHSI 3HAHUH HA OCHOBE TEOPETUYECKUX MPEICTABICHUI Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJSIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS,

— Ilepuoauueckoro 3akona /. 1. MenneneeBa kak OCHOBHOIO 3aKOHa XUMUH,

— Y4EHHS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEACTaBICHUH 00 3JIEKTPOIUTUIECKON TUCCOLIMALINN BEIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH TIOJYYEHHBIX W OCMBICIEHHBIX
(akTOB, Pa3BHBAIOTCS MOCIEAOBATEIBLHO OT OAHOTO YPOBHS K JPYrOMY, BBIMTONHSS (PYHKIUH OOBSICHEHUS U



MPOrHO3MPOBaHMS CBONCTB, CTPOEHNS 1 BO3MOXXHOCTE NPaKTUYECKOr0 NPUMEHEHMNS 1 NOMYYEHUS N3yUaeMbIX
BELLeCTB.

OcBoeHMe nporpaMmbl MO XMMUWM  CMOCOGCTBYET (HOPMUPOBAHUIO MPEACTaBNEHNA O XMMUYECKOM
COCTaB/ISAOLLEN HayYHON KapTUHbI MMUpa B NIOTWKE €& CUCTEMHOW NPUPOAbI, LEEHHOCTHOrO OTHOLUEHUS K
Hay4HOMY 3HaHUWIO 1 MeToZaM NO3HaHUA B Hayke. V13yyeHre XMMUM MPOUCXOAMT C MPUBNEYEHNEM 3HAHUI 13
paHee M3yYeHHbIX Y4ebHbIX npeamMeToB: «OKpyXarowmin mup», «buonorus. 5-7 Knaccbl» M «®Pusnka. 7
Knace».

MpW M3yYeHUU XMMWUM NPOUCXOAUT (POPMUPOBaHME 3HAHWMIA OCHOB XMMUYECKOW Haykn Kak 06nactu
COBPEMEHHOI0 €eCTeCTBO3HaHWsA, MNPaKTUYECKON [eATeNbHOCTU YefloBeKa W Kak OLHOro M3 KOMMOHEHTOB
MMPOBOW KynbTypbl. 3ajaya y4e6HOro npegmeTa CoOCTOMT B (DOPMMPOBAHNMN CUCTEMbI XMMUYECKMNX 3HAHWUI —
BaKHEMWMX (DaKTOB, MOHATWI, 3aKOHOB W TEOPETUYECKUX  MONIOXKEHWUMN,  LOCTYMNHbLIX 0606LLeHWI
MMPOBO33PEHYECKOro XapakTepa, A3blka HayKu, B NPMOGLLEHMN K HAYyUYHbIM METOAaM MO3HaHWSA MpU U3y4eHnn
BELLECTB U XMMMUYECKMX peakuuid, B (POPMUPOBAHUN 1 Pa3BUTUI MO3HABATE/IbHbIX YMEHWIA 1 X NPUMEHEHWN B
yuyebHO-NO3HaBaTeNbHOW U y4ebHO-UCCNef0BaTEIbCKON  AeATe/IbHOCTM, OCBOEHWM MNpaBun  6e30MacHoro
06paLLeHNs ¢ BeLecTBaMM B NOBCEAHEBHOW XU3HN.

MpY N3yYeHUN XMMUM Ha YPOBHE OCHOBHOMO 06LLIEr0 06pa30BaHUS BaXKHOE 3HaYeHMe Npuobpenn Takue
Lenn, Kak:

- (hOpMMpOBaHVE  WHTENNeKTyaslbHO  Pa3BUTOM  JIMYHOCTM, T[OTOBOM K  CaMo06pa30BaHuio,
COTPYAHUYECTBY, CaMOCTOSTE/IbHOMY MPUHATAKO  PeLUeHWid, CNOCO6HOM  afanTMpoBaTbCid K ObICTPO
MEHSIOLLIMMCS YCTOBUAM XXN3HW;

- HanpaBfeHHOCTb OOY4YeHWs Ha CUCTeMAaTUYeCKoe MPUOOLLEHMe 06YyYatOLMXCH K CamMOCTOATeNbHOW
no3HaBaTe/lbHON [eATeNbHOCT, Hay4YHbIM MeTof4am MO3HaHWS, (OPMUPYIOWMUM MOTUBaLMIO W pasBUTHE
CMOCOGHOCTEN K XMW,

- o6ecneyeHne YCNOBMA, CMNOCOBCTBYHOLIMX NPUOBPETEHNIO O0OYyYatoLLMMMUCA OMbiTa Pa3HOOOpPa3HOM
AEATENIbHOCTM, MNO3HaHUA W CaMOMO3HaHWSA, K/KYEBbIX HaBbIKOB (K/HOYEBLIX KOMMETEHLMI), UMEOLLMX
YHVBepCa/ibHOe 3Ha4YeHWe /15 pasiMyHbIX BULOB AeATENbHOCTH;

- (hopmMmpoBaHme 06LLein (hYHKLMOHANBHOW U eCTeCTBEHHO-HAYYHOW rpamMoOTHOCTU, B TOM YKC/Ie YMEHUI
0OBACHATbL U OLIEHNBATL ABNEHUS OKPYXKatOLLEro MUpa, UCMOMb3ya 3HAHWS W ONbIT, MOYUYEHHbIE NPU N3YYeHNN
XUMWUK, NPUMEHSATb UX NPU peLleHnn Npobaem B NOBCEAHEBHOM XXM3HW U TPYL0BOIN LeATeNIbHOCTH;

- (hopMUpoBaHME Y 06YYarOLLMXCH TYMaHUCTUYECKNX OTHOLLEHWI, MOHUMaHMS LLEHHOCTU XUMWYECKMX
3HaHWI AN BbIPabOTKM 3KOMOMMYECKU LienecoobpasHoro nosefeHs B ObITYy WM TPYLOBOW [eATe/lbHOCTU B
LLeN1IX COXPaHEHMS CBOEr0 30POBbSA U OKPYXKatoLLeli NPUPOLHON cpeabl;

- pa3BuTVE MOTMBALMM K 0BYy4YeHMtO, CMOCOBHOCTEM K CAMOKOHTPO/IO M CaMOBOCMMUTAHMIO Ha OCHOBE
YCBOEHWS 0OLLEYENIOBEYECKMX LIEHHOCTE, FOTOBHOCTU K OCO3HaHHOMY Bbl6OpY MPO(MAS U HanpaBneHHOCTH
fanbHenLwero oby4yeHums.

O6LLee YMCNo YacoB, OTBEAEHHbLIX A4S U3YyYeHUs XUMUKU Ha YPOBHE OCHOBHOMO 00LLEero o6pasoBaHus,
cocTas/nifeT 136 yacoB: B 8 knacce - 68 yacoB (2 Yaca B Hefento), B 9 knacce - 68 Yacos (2 Yaca B Hefiento).



COAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauaibHbIe XUMHYECKHE MOHSITHS

IIpenmer xumuu. Pojap XUMHM B JKM3HM 4YeJIOBeKa. XUMHsS B CUCTEME HayK. Tejla W BeEIeCTBa.
Qdusnyueckue CBOMCTBA BEIIECTB. ATrperaTHoe COCTOsiHuE BemecTB. [IoHATHE O MeTOAax MO3HAHUS B XUMUU.
Uucrteie BemecTBa U cMecu. CriocoObl pa3eeHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XuMHUeckue dJeMeHTbl. CUMBOJIBI XUMUYECKUX 3J1eMEHTOB. 1IpocThie u croxkHbIe
BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xummueckast popmyna. BalieHTHOCTP aTOMOB XWMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa
BeuiecTs. OtTHocuTenbHas aroMHas Macca. OTHocuTenbHas MOJEKyJIsipHas Macca. MaccoBas [ous
XUMHYECKOTO 3JIEMEHTA B COeAUHEHUU.

Komnuectso BemectBa. Monb. MonsipHas macca. B3aumocBsi3p  KOMMYECTBA, MacCbl W 4YHCIA
CTPYKTYPHBIX €IUHUI] BeuiecTBa. Pacyérnl mo opmysiaMm XUMHUECKHUX COSTUHEHUH.

dusnyeckue U XUMUYECKHE sIBJIEHUs. XUMHUUECKasi peaklys U €€ NMPU3HAKU. 3aKOH COXPAHEHMsI MacChl
BEIIECTB. XHMMUYeCKHe ypaBHeHHs. Kiaccmpukanmms XUMHYECKUX peakuui (COeIMHEHUs, Pa3JIoKEHUs,
3aMelneHus, oOMeHa).

Xumuueckuii IKCnepuMeHm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOoH, mpaBmwiaMu paboTel B jabopaTopuu U mMpuéMaMu oOpalieHust ¢
71a0opaTopHbIM 00OpYIOBAaHUEM, H3yUYEHHE M ONMUCaHWe (PU3MYECKHX CBOWCTB OOPa3IOB HEOPTaHUYECKHX
BEIIECTB, HaOMOAeHne Gr3nyuecKkux (TUIaBJIeHHE BOCKA, TasHUE JIbAa, PACTHPAHUE caxapa B CTYIKE, KHUTICHHE U
KOHJIEHCAlUsl BOABI) M XMMHUYECKUX (TOPEHHME CBEYM, NMPOKAJMBAHUE METHOH NPOBOJOKH, B3aMMOIEHCTBHE
Mella C KHUCIIOTOH) siBJIeHWH, HAaOJMIONEHHWE W ONHCAaHUE NPU3HAKOB NPOTEKAHUS XUMHUYECKHX pPEaKIUid
(pa3noxeHue caxapa, B3aUMOJAEHCTBHE CEPHON KHCIOTHI C XJOPHAOM Oapusi, pa3sioKEHUE THAPOKCHIA MEIU
(II) mpu HarpeBaHuu, B3aMMOACHCTBHE kene3a ¢ pacTBopoM conu Mean (1), u3ydeHue crnocoboB pasaeneHust
CMecel: ¢ MOMOIIBI0 MarHuTa, (PUIbTPOBaHHE, BBIAPUBAHME, MUCTHIULALUS, XpoMaTtorpadus, NMpoBeIeHUE
OYUCTKH TIOBAPEHHOW COJM, HAONIOAEHNE M ONMHCAHHE PE3YJIbTATOB IPOBENEHUS OINbITA, MIUTIOCTPUPYIOIIETO
3aKOH COXPAHEHHsI MaCChl, CO3/IaHUE MOJIEIeH MOJIEKYJI (IIapOCTEPKHEBBIX ).

Baxneiilmue npeACTABHTEIH HEOPTrAaHUYECKHUX BEIECTB

Bozagyx — cmech razos. CocraB Bo3ayxa. Kucmopon — siaemMeHT u mpoctoe BemecTBo. HaxoxneHue
KUCJIOpona B mpupone, pusmueckne n xumudeckue cpoiictBa (peakuun ropenusi). Oxcuael Ilpumenenue
kuciopona. CriocoOsl mony4deHus: KUciaopoaa B 1abopaTopuH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucinopoaa B
npupozae. O30H — aJutoTpoIHast MOIU(PUKALIUS KUCIOPOAA.

TernoBoit 3¢ ¢exkT XUMHUECKONH peakiuH, TePMOXUMUYECKHE YPAaBHEHHUS, HK30- M IHIOTEPMUUYECKHE
peakuuu. TOrmMBO: yroip W MeTaH. 3arps3HEHHE BO3AyXa, YCHJIEHHE MapHUKOBOro >(dexTa, paspylLieHne
O30HOBOTO CJIOSI.

Bomopon — amement u mpocroe BemecTBo. HaxoskneHue Bomoponma B mpupone, (U3NYECKHE H
XUMHYECKHE CBOICTBA, MPUMEHEHHUE, CIIOCOOBI moy4eHus. Kucnors! u comm.

MonsipHbiil 00bEéM ra30B. Pac4éThl MO XUMHUYECKUM YPABHEHUSIM.

®dusnueckue CBOMCTBAa BOAbL. Bopa kak pactsoputrens. PacTBopel. HachlllleHHBIE W HEHACBILIEHHBIE
pacTBOpbl. PacTBOpUMOCTE BewmecTs B BoAe. MaccoBasi oyl BellecTBa B pacTBOpe. XHUMHUYECKUE CBOMCTBA
Boabl. OcHoBaHus. Ponb pacTBOpOB B MpHUpPOJAE UM B JKU3HU 4HesnoBeka. KpyroBopoTr BoOAbl B MpPUPOJE.
3arpsi3HeHHe NpUPOAHBIX BoA. OXpaHa U OUNCTKA MPUPOAHBIX BOJ.

Knaccupukauus neopranndeckux coenuHeHnid. Oxcunbl. Kiaccudukammst okcuaos: coieodpasyroniie
(ocHOBHBIE, KHCIOTHBIE, ampoTepHbie) U Heconeobpasyromue. Homenknatypa okcupos. Pusndeckue u
XHUMHYECKHe CBOMCTBA OKCUAOB. [lomyuenne okcunos.

OcHoBanmst. Knaccudukanus OCHOBaHWH: INEJIOYM W HEPACTBOPUMBIE OCHOBaHHUs. HomeHkatypa
OCHOBaHMH. PU3NUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyyeHne ocHOBaHMI.

Kucnorer. Knaccudpukanms kucnor. Homenknarypa kucinor. @u3M4eckne U XHUMUYECKHE CBOWCTBA
kucnot. Psa akrusnoctu MmetaiioB H. H. bekerosa. [lonydyenue kucnor.



Comu. Homenknarypa coseil. @usnueckue U XUMHUECKHe CBOMCTBa cosiei. [lomydyenue comneit.

I'enernueckas CBA3b MEXKAY KJIacCaMH HEOPTaHUYECKUX COEIUHEHU.

Xumuueckuii IKcnepumMenm:

Ka4eCTBEHHOE OIPEEeNICHUE CONEPIKAaHMUs KUCIOPOa B BO3yXE, MOJyueHHE, COOUpaHue, paclio3HABaAHHE
U U3y4YEHHE CBOICTB KHCJIOpONA, HAONIONEHHE B3aUMOACHCTBUS BEINECTB C KHUCIOPOAOM U YCJIOBHUS
BO3HUKHOBEHHUS M TNPEKpAIIeHUs] TropeHus (mojkapa), O3HaKOMJIEHHEe ¢ 00pa3liaMu OKCHUIOB U OMUCAHHUE HX
CBOWCTB, MOJy4eHHEe, COOMpaHUe, Paclio3HaBaHUE M U3yUeHHE CBOWCTB BOAOPOAA (TOpeHHe), B3aUMOIEHCTBHE
Bomopona ¢ okcumoMm meam (II) (BO3MOXKHO HCHOJB30BaHWE BHISOMATEPHANIOB), HaOMOmeHUE 00pas3loB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOCHHOCTEH pACTBOPEHHUs] BELIECTB C PA3JIMYHOM
PacTBOPUMOCTBIO, NPUTOTOBIIEHHE PACTBOPOB C OMNpEEIEHHON MaccoBOH 1oJiell pacTBOPEHHOIO BELIECTBA,
B3aUMOJICIICTBHE BOMBI C META/UIAaMH (HATPUEM M KaJbl[ieM) (BO3MOXKHO HCIIOJNB30BAHUE BHIEOMATEPUAIIOB),
uccienoBaHne 00pas3IOB HEOPTaHWYECKHUX BEINECTB PA3JIMUHBIX KJIACCOB, HAOJIOICHHWE W3MEHEHHs OKPAaCKU
WH/IMKAaTOPOB B PAacTBOpax KHUCIOT W INeJjovel, m3ydeHue Bzaumopeiicteus okcuna menu (1) ¢ pactBopom
CEPHOM KHUCJIOTBI, KHCJIOT C METAIaMH, PEaKLUd HEUTpaau3alMy, MOJyYEeHHE HEepPaCTBOPHMBIX OCHOBAHU,
BBITECHEHHE OJIHOrO MeTajjla APYI'MM M3 PacTBOpa COJM, pelLIeHHe SKCIePUMEHTANbHBIX 3a/ad IO TeMe
«BakHelnne KJ1acChl HEOPraHUYECKUX COCTUHEHUIN.

Ilepuoanuecknn 3axkoH H Ilepuoanmyeckas cucrema xumudeckux djementos /. U. Menneneesa.
Crtpoenne atomoB. Xumnueckasi cBsizb. OKHCJIHTEIbHO-BOCCTAHOBHTE/IbHbIE PeaKIHHU

ITepBpie MOMBITKH KJIACCU(PHUKALMH XUMHUYECKUX 3JeMEHTOB. [IoHATHE O rpynmax CXOIHBIX 3JIEMEHTOB
(ImenouHbIe W IIEOYHO3EMENbHBIE METaJUIbl, TAJOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pasyroT
ampoTepHbIe OKCHIbI U TUAPOKCHIBI.

Ilepuoguueckuii 3axoH. llepuonmueckass cucrema xumudeckux snementos J[. M. Menneneesa.
Koporkonepuonnas u amuHHONepuonHast (popmsl [leprognueckoil CUCTEMbl XUMHUYECKUX 3yeMeHToB JI. M.
Menneneesa. Ilepuons! u rpynnel. @U3HUECKHUII CMBICT MOPSAKOBOTO HOMEPA, HOMEPOB MEPHUOAA U TPYIIBI
3JIEMEHTA.

Ctpoenne aromoB. CoctaB aTOMHBIX siep. M3oTombl. DnekTpoHbl. CTPOCHHE 3JIEKTPOHHBIX 000JIOUEK
aToMOB MepBbIXx 20 xuMHUecKuX 35eMeHTOB llepunonnueckoin cuctemsl . M. Menneneesa. XapakTepucTuka
XUMHYECKOTO 3JIEMEHTA MO ero noyioxkeHuro B [lepunonuueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI paauyca aTOMOB XHMHUYECKMX JJIEMEHTOB, METaJUINYeCKUX U
HEMETAJUTMUECKUX CBOMCTB IO IPpyIIaM U Mepruoaam.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB AJI Pa3BUTHS
Hayku U npaktuku. [[. 1. Mennenees — yuéHblil U rpa’kAaHUH.

Xumnueckasi cBs3b. KoBaneHTHas (MONSIpHAsT M HEMOJSIPHAS) CBsA3b. DJEKTPOOTPHUIATENBHOCTD
XUMHUYECKHX 3J1eMeHTOB. MOHHas CBs3b.

Crenenp okucineHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. Ilpomecchbl OKUCIeHHs U
BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

u3yueHne oOpa3LoB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOACHCTBHE THAPOKCHIA LUHKA C
pacTBOpaMHM KHCJIOT U lLiejlouel, IPOBEIEHHE OIbITOB, WJUIIOCTPUPYIOLIMX MPUMEpPbl OKHUCIHUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIHi (TOpeHNe, PEaKLINU Pa3JIOKEHHs, COSTHHEHUS).

Meosicnpeomemusie cea3u

Peanusanus MeXNpenMETHBIX CBsI3eéM NPU M3YYEHHMM XUMHHU B 8 Kjacce OCYLIECTBJSIETCS 4epes
UCTIOJIB30BAHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHITUH, TaK M MOHATHH, SBJSIFOIINXCS CUCTEMHBIMU IS
OTJIENIbHBIX NIPEMETOB €CTECTBEHHO--HAyUYHOI'O [IUKJIA.

OO0mme ecTeCTBEHHO--HAYYHBIE TOHSATHUS. Hay4YHbIH (DaKT, THIIOTE3a, TEOPHS, 3aKOH, aHaJHN3, CHHTE3,
KJIaccu(pUKaIus, MEPUOANIHOCTb, HAOMOIEHUE, SKCIIEPUMEHT, MOACITHUPOBAHNE, U3MEPEHHE, MOAIEITb, SIBJICHHE.

®dusuka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWUJ, HU30TOIBI, PagjuOaKTHUBHOCTB,
MOJIEKYJIa, SJIEKTPUUECKHUN 3apsif, BEIECTBO, TEJNO, O0bEM, arperaTHoOe COCTOSIHHUE BEINECTBa, ra3, (PU3nIecKue
BEJIMUMHBI, AUHULIbI U3MEPEHUs], KOCMOC, TJIaHeThL, 3B€3/bl, ConHLe.

Buonorus: potocunTes, npixanue, duochepa.



I'eorpadust: atmocdepa, runpocdepa, MUHEpaNbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAeMbIe, TOIIHBO,
BOJ/IHbIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasl peaKiusi

Ilepuonuueckuii 3akoH. [lepuonuyeckas cucrema xumudeckux asemeHTos J[. 1. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XUMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kajus,
KaJblUsl U HUX COEJIMHEHUH B COOTBETCTBUU C IIOJIOKEHHEM 3JieMeHToB B llepuoaunueckoil cucreme u
CTPOEHHEM UX aTOMOB.

CtpoeHue BemecTBa: BHUAbl XUMHMYECKOH CBsI3U. THIBl KPUCTAIIMYECKHX PELIETOK, 3aBUCHMOCTb
CBOJCTB BEILIECTBA OT THUIA KPUCTAJUIMUECKON PEIIETKU U BUAA XUMUYECKON CBSI3H.

Knaccupukauuss u HOMEHKJIATypa HEOPraHWYEeCKHX BEINEeCTB. XHMHYECKHE CBOHCTBA BEILIECTB,
OTHOCSILIUXCSL K Pa3JIMYHbIM KJIacCaM HEOPraHWYeCKUX COEJUHEHWi, reHeTHdecKas CBs3b HEOpPraHW4YeCcKux
BELIECTB.

Knaccupukaums XuMIYeCKUX peakiuil o pa3IMyHbIM MPU3HAKaM (10 YHUCITy U COCTaBY YUaCTBYIOIIUX B
peaKUHUy BELIECTB, MO TEIIOBOMY 3()(eKTy, o M3MEHEHHUIO CTENeHEH OKHUCIIEHUS] XUMUYECKHX 3JIEMEHTOB, I10
00paTUMOCTH, TO YYacCTHIO KaTalu3aTopa). JK30- M JSHAOTEPMHUYECKHE pPEAKLUHH, TEPMOXUMHUYECKUE
ypaBHEHUSI.

ITonsiTne o ckopoctu XxuMHu4eckod peakuuu. IloHaTne 00 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKHX
peaxuusx. [IoHATHE O TOMOreHHBIX U reTeporeHHbIx peakuusx. Ilonarue o karanusze. IloHsTHE O XUMUYECKOM
paBHOBecUM. DakKTOpbI, BIHUAIOLIHME HA CKOPOCTh XUMHUYECKONW peakUMM U I[OJIOKEHHE XHMHYECKOro
paBHOBECHSI.

OKHUCINTENbHO-BOCCTAHOBHUTENbHBIE PEAKIIMH, 3JIEKTPOHHBIN OaJaHC OKHUCIUTENbHO-BOCCTAHOBHTEILHOM
peaxkuuu. CocTaBlieHHEe YpaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTENBHBIX PEaKLUil C UCIOJb30BAHUEM METOAA
3JIEKTPOHHOTO OaaHca.

Teopust >A€KTPOSUTUUECKON AMCCOLMALIMU. DJIEKTPOJIUTHI U HEdJIEKTPONUThL. KaTHOHBI, aHHOHBI.
MexaHu3sM AUCCOLMALMN BEIIEeCTB C Pa3JIMYHBIMU BHIAMU XUMHUYeCKOH cBs3u. CTeneHb IUCCOLUALINU.
CunpHble 1 crnabble HJIEKTPOIIUTBL

Peakunn nonHoro obMeHa. Y CJIOBUS MPOTEKaHMUs PEAKIMl HOHHOTO OOMEHA, MOJHBbIE U COKpAIlEHHbBIE
HWOHHBbIE YypaBHEHHs peakuui. CBONCTBAa KHCIOT, OCHOBAHHMH M COJiell B CBETE MPENCTaBJICHUH 00
3JIEKTPOJIUTUYECKON nquccounanny. KauecTBeHHble peakliiy Ha MOHBL. [loHsATHE O ruApoNn3e conei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJENSIMH KPUCTAUIMYECKUX PEeLIETOK HEOPraHMYeCKUX BEILIeCTB — MeTajuloB U
HeMeTaJuIoB (rpaduTa U aiMasa), CIOKHBIX BEIIECTB (XJIOPUAA HATPHS), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEaKkIUi OT BO3AEHCTBUS PA3MUHBIX (PaKTOPOB, HCCIEIOBAHNE HIIEKTPOIIPOBOIHOCTH PACTBOPOB
BEIIECTB, MPOLecca TUCCOLUANNN KUCIIOT, IeJI0oYe U cojieil (BO3MOXKHO UCIIONb30BaHUE BUAECO MATEPHAIIOB),
NPOBENEHUE OMBITOB, WLIFOCTPUPYIOIIUX MPHU3HAKU MPOTEKaHHUsl peakiuil MOHHOro obmeHa (oOpasoBaHHe
ocajZka, BBIJENIEHHE Ta3a, o0pa3oBaHWE BOABI), OIBITOB, HWUIIOCTPUPYIOIIUX MPUMEPbI OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakuil (TOpeHUe, PEaKkIy Pa3JIOKEHUs, COSMHEHNS ), PACTIO3HABAHUE HEOPTaHIMUECKUX
BELIECTB C MOMOLIBIO KaYECTBEHHBIX peakLrii Ha MOHBI, PelIeHHe dKCIIEPUMEHTAIbHbIX 3aa4.

Hemertannbl 1 MX coeqMHeHUSA

OO0wmast xapakTeprcTrka rajjoreHoB. OCOOEHHOCTH CTPOECHHUSI ATOMOB, XapaKTEPHbIE CTENIEHN OKHUCIIEHHS.
Crpoenne n pusnueckue CBOWCTBA MPOCTHIX BEIIECTB — FAJIONEHOB. XMMHUYECKHE CBOHCTBA HAa IPUMEPE XJIopa
(B3auMOAEHCTBHE C METaJUlaMH, HEMETaJIaMy, Liejodamu). XiopoBogopon. CosiHas KUCIOTa, XUMHUYECKHE
CBONCTBA, NOJNly4eHUE, NPUMEHEeHHe. [[elicTBre XJ0pa U XJIOpOBOAOPOa HA OPraHU3M 4enoBeka. BaxHelmue
XJIOPUJIbI U UX HAXOKIAEHUE B MPUPOJE.

OOmast xapakrepucruka 3yeMeHTOB VIA-rpynmel. OCOOSHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHu okucieHusi. CrpoeHne W (HU3MUECKHE CBOHCTBa NPOCTHIX BELIECTB — KHCIOPOAA U CEpPBI.
AnnotpornHele MOIM(UKALMK KHCIOPOAa M cepbl. XUMHUYECKHe CBOicTBa cepbl. CepoBOAOPOA, CTPOCHHE,
dusnyeckne u XuMudeckue cBoiicTBa. OKCHUABI Cepbl KaK MPEACTABUTENM KHCJIOTHBIX OKcunoB. CepHas
KUCJIOTA, (U3NIECKHE U XMMUIECKHE CBOIMCTBA (00IIMe KaK MPEeACTaBUTEINS KJIacCa KHCIOT U Crielu(pUIecKue).



XUMHUECKHE PEaKIHH, JIeKAINe B OCHOBE IPOMBILIUIEHHOTO Crnocoda TIONyYeHHs] CEPHOW KHCIIOTHI.
IIpumenenne cepHoi kucioThl. CoMM CepHON KHCIOTHI, KaYeCTBEHHAst peaklus Ha cyibdar-uoH. Haxoxnenne
cepel U €€ COeNUHEHUN B Npupojae. XUMHUYECKOE 3arps3HEHHE OKPY KAIOLIEH Cpenbl COSOUHEHHUSMH CEphbl
(KUCIIOTHBIEC HOXKIIH, 3arps3HEHNE BO3IyXa U BOIOEMOB), CIIOCOOBI €r0 MPeIOTBPAILECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC
CTENEeHU OKMCJICHHUS. A30T, paclpoCTpaHeHHe B mpupoje, pu3ndeckre U XuMUUeckue coiictsa. Kpyrosopor
a3oTa B mpupone. AMMHAK, ero (QHU3MUecKHe M XUMHUYECKHE CBOWCTBA, MOJydeHue u npumeHeHue. Conu
aMMOHUS, UX (PU3UYECKHE U XUMHUYECKHE CBOWCTBA, NpuMeHeHne. KadecTBeHHas! peakuusi Ha NOHBI aMMOHHUSI.
A3OTHas KuCIOTa, € moyydeHne, pu3nuecKkue U XMMHYECKHe CBONCTBA (00IIue Kak MpencTaBUTENs Kiacca
KACIOT u crnenuduueckue). Mcnonap3oBaHWe HHUTPATOB W COJIEH aMMOHHSI B KAaueCTBE MMHHEPAJbHBIX
ynoOpeHnil. XUMHUUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpeapl COCIUHEHHMSIMU a30Ta (KHCJIOTHBIE TOXKAH,
3arps;3HEHHE BO3yXa, MOYBbI M BOHoEMOB). Pocdop, ammorponHble Mogudukaimu Gocdopa, Gusudeckue u
xumuyeckue cpoiictea. Okcun Qocdopa (V) u docdopHas kucnora, pusndeckrne U XUMHUECKHE CBOWCTBA,
nony4enue. Mcnonp3oBanue GpochaToB B Ka4eCTBE MUHEPAIBHBIX YIOOPEHHI.

OOmast xapakrtepucruka 3yeMeHTOB IVA-rpynmel. OCOOSHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
CTENEHU OKHCICHHs. YTIEpOH, aUIOTPOIHbIE MOAU(HUKAINH, PAcIpOCTpaHEHWE B mpupone, usndeckue u
XUMH4YecKue cBoiicTBa. Ancopbums. Kpyrosopor yriepona B npupone. Okcuael yriepoaa, ux (pusndeckue u
XUMHYECKHE CBOMCTBA, MACWCTBHE HA JKMBbIE OPraHM3MBI, IOJyYEHHE WU MNPUMEHEHHE. DKOJOTHYECKHE
npobsieMbl, CBs3aHHBIE ¢ OKcuAoM yriiepona (IV), runores3a rinodasbHOrO MOTETUIEHUST KJIMMAaTa, MapHUKOBBIMA
s¢¢ekt. YrompHass KHCIOTa U €€ CONU, X (PU3NUECKHe M XMMHYECKHE CBOWMCTBA, MOJyUYE€HHE U MPUMEHEHHE.
KauectBenHnass peakumss Ha kapOoHaT-uoHbl. Mcnosnb3oBaHue KapOOHaTOB B OBITY, MEIOUIIVHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM X O35THCTBE.

ITepBoHauanbHbIE MOHATUS 00 OPTaHMYECKMX BEINECTBAX KaK O COENMHEHUSX yriiepona (METaH, 3TaH,
STHJIEH, ALETHJICH, 3TaHOJ, TJIMLEPUH, YKCYCHasl Kuciora). IIpupomHble HCTOYHUKH YIJIEBOIOPOIOB (Yrodb,
NPUPOAHBINA ra3, HeTh), MPOAYKTHI X NepepaboTku (OeH3MH), UX poJb B ObITY U nMpoMbIIUIeHHOCTH. [ToHsTHE
0 OWONIOTMYECKH BAKHBIX BEIIECTBAX: JKHpax, OeJkaX, yrieBojaXx — M WX pPOJIM B JKU3HU 4YeNIOBEKa.
MartepuaibHOE €IUHCTBO OPTaHUYECKUX U HEOPTAaHMYECKUX COCAMHEHUI.

Kpewmunii, ero ¢pusndeckne u XUMHYECKHE CBOICTBA, monyueHne U npuMeHeHne. CoenMHeHNs] KPEMHHMS
B mpupone. ObOmue npencrasnenuss o6 okcuae kpemumst (IV) u kpemHueBoil kuciore. CHIUKATBHI, WX
UCTIONB30BaHUE B OBITY, B NMPOMBILIIEHHOCTH. BakHeHIne CTpOWTENbHBIE MaTepHajbl. KepaMHKa, CTEKJIO,
eMeHT, OeToH, xene300eToH. IIpoOnembl 0€30mMacHOrO HCMONB30BAHUS CTPOUTENBHBIX MAaTEPHajoOB B
MOBCEAHEBHON XU3HH.

Xumuueckuii IKCnepumMenm:

u3yueHne o0pa3loB HEOPTAaHWYECKHUX BEIECTB, CBOWCTB COJITHOM KHMCJIOTBI, MPOBEACHUE KaUeCTBEHHBIX
peakuuii Ha XJOPHUA-MOHBI U HAONIOEHHE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTpakariue PU3ndeckue u
XUMHYECKHE CBOIMCTBA TaJOT€HOB M HX COENWHEHWH (BO3MOXKHO HCIIOJNIb30BAaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIEHHE ¢ 00pa3iamMu XJIOPUAOB (TaJOTeHUIOB), O3HAKOMIIEHHE ¢ 00pa3aMu Cephbl U €€ COSTMHEHUSIMU
(BO3MOKHO HCIOJIB30BAHKE BUACOMATEPUANIOB), HAOMIOACHNE mporecca OOYIIMBaHUS caxapa ToJ AeHCTBHEM
KOHLIEHTPUPOBAHHOW CEPHOH KHCJIOTBI, W3y4YE€HHE XMMHYECKHX CBOWCTB pPa30aBIEHHOH CEpHOW KHCIOTHI,
NPOBENEHUE KAaUeCTBEHHON peakiui Ha CyNbpaT-uoH U HAOM0eHHe TPH3HAKA €€ MPOTEKaHMsI, O3HAKOMJICHHE
¢ (usnyeckuMu CBOHCTBaMH a3ora, ¢ochopa M HUX CcoenuHEHHH (BO3MOXKHO  HCIIOJIb30BaHHE
BHUIEOMATEPHAJIOB), 0Opa3aMu a30THBIX U (OchOpHBIX ynoOpeHuit, noay4yeHue, cobnpanue, pacrio3HaBaHUE
U3y4YeHHE CBOMCTB aMMHAaKa, MPOBEACHNE KAYeCTBEHHBIX PEAKIMii Ha HOH aMMOHUS B (pocdaT-uoH 1 u3y4eHne
NPU3HAKOB MX TNPOTEKAHUs, B3aUMOIEHCTBHE KOHIIEHTPHPOBAHHOW a30THOH KHCIIOTBI C MeAbI0 (BO3MOXKHO
UCTIOJNB30BAHUE BHIEOMATEPHANIOB), HM3YYCHHE MOJAENeH KPUCTAJUIMUECKUX PEIIETOK anMasa, rpadura,
¢dymnepeHa, O3HAKOMIJIGHHE C TPOLIECCOM aACOPOLMM PACTBOPEHHBIX BEINECTB AKTHBHPOBAHHBIM YIIEM U
yCTPOHCTBOM MPOTUBOras3a, MOJy4YeHHe, COOMpaHne, pacrio3HaBaHUE M M3yUE€HHUE CBOICTB YIJIEKHUCIIOTO Tasa,
NPOBENEeHNE KAYeCTBEHHBIX PEaKIUil Ha KapOOHAT M CHJIMKAT-HOHBI U M3yYeHHE NMPU3HAKOB MX MPOTEKAHUS,
O3HAKOMJICHHE C MPOAYKLUEH CUIMKATHOH MPOMBIIUIEHHOCTH, PEIIEHHE YKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxHelne HeMeTaJuIbl U UX COSIUHEHUSD).



MeTtanabl M UX COeIHHEHHS

OOmast xapakTepUCTUKAa XUMHYECKHUX JJIEMEHTOB — METa/UVIOB HAa OCHOBAHWH HUX TMOJIOKEHHUS B
Ilepuoanueckoit cucreme xumudeckux siaemeHToB [ WM. MenneneeBa u crtpoenust atomoB. CtpoeHue
MeTaJsIoB. Meraminueckass CBA3b M MeTajJIMueckas KpUCTajuIMdeckas pelIérka. DJIEKTPOXUMUYECKUH psia
HanpsDKeHUH MertauioB. Pusndyeckne W XUMHUYECKHE CBOWCTBA MeTauioB. OO0mue croco0bl MOMy4YeHHUs
MeTaJuloB. [IoHATHE O KOPPO3WU METAJJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT Kopposuu. Cruiael (CTasb,
YyTYH, JIOPATFOMUHINA, OPOH3a) M UX MPUMEHEHHE B OBITY M MMPOMBILIUIEHHOCTH.

Menounsie Metamnsl. nojoxkeHue B Ilepuonnueckoit cucreme xumuyeckux siaemMeHtos 1. H.
MeHnneneeBa, CTpOSHHE WX aTOMOB, HaxOoxkIeHHe B mnpupone. Pusmueckne W XUMHUYECKHE CBOICTBa (Ha
npuMepe HaTpus U Kanust). OKCUIbl U TUAPOKCUIBI HATPUs U Kanus. [IprMeHeHne meJoYHbIX METaIOB U X
COeIMHEHU.

IIlenoyHO3eMenbHBIE METAJUIBI MATHUN U KaJbLUN: NOJOKEeHHEe B Ilepuonnueckoil cucteMe XuMHYECKUX
sneMeHTOB . . Menpneneesa, cTpoeHHe UX aTOMOB, HaxXOXACHHE B npupope. Pusnyeckne U XUMHUYECKUE
CBOWCTBA MarHus M Kajblus. BakHeimue coequHeHns Kanblus (OKCHUI, THAPOKCHUN, conn). JKECTKOCTh BOIBI
U criocoOBI €€ yCTpaHeHUsI.

AmomuHuil: nonoxenue B Ilepuoguueckoil cucreme xumuueckux sieMmeHtoB [l M. Menneneesa,
CTPOCHHE aTOMa, HaxOXAeHHe B npupone. Pusnueckne M XMMHYECKHE CBOWCTBA aFOMHUHHA. AM(pOTEpHbIE
CBOICTBA OKCHA U THAPOKCUIA ATTFOMUHUS.

Keneso: nonoxkenue B [lepnonnueckoii cucreme xumuieckux sneMeHtoB 1. 1. Menneneesa, ctpoeHue
aToMa, Haxo)k[eHue B npupoae. Pusnyeckue U XUMUUECKHE CBONCTBA xkene3a. OKCuabl, THAPOKCUIBI U COH
xkenesa (I1) u sxenesa (I11), ux cocras, CBONCTBA U MOJYYECHUE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3IiaMH METAJUIOB H CIUIABOB, UX (PH3UUECKUMU CBOHCTBAMH, U3YYEHUE PE3yIbTATOB
KOPPO3UH METAJUIOB (BO3MOKHO HCIOJIb30BAHUE BHIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOIEHCTBHSI OKCHAA
KaJbLHs U HATPHs C BOAOH (BO3MOJKHO MCITOJIB30BAHNE BUIEOMATEPUAIIOB), UCCIICIOBAHNE CBONCTB JKECTKON
BOJIbI, MpOLIECCAa TOPEHMs JKejle3a B KUCIOopoae (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPUANIOB), MPHU3HAKOB
NPOTEKAHUSI KAQYeCTBEHHBIX PEAKLUI HAa MOHBL. MAarHWs, KajbLWs, aIFOMUHES, [UHKA, *kene3a (II) m xenesa
(ITT), memu (II), HaOdrOAEHWE W ONMUCAHWE TMPOIECCOB OKPAIIMBAHMS TUITAMEHH WOHAMU HATPUS, Kaius |
KaJblusl (BO3MOJKHO HCIIOJB30BAHUE BHIEOMATEPHANIOB), UCCIEAOBAHUE aM(OTEPHBIX CBOWCTB THIPOKCHAA
AIOMUHUS U THIPOKCHA LIMHKA, pelleHre SKCIepUMEHTANbHbIX 3a7a4 Mo TeMe «BakHelilue MeTaibl U UX
COETMHEHUS.

XHuMHuS M OKpYXRamoIias cpeaa

Bemecrsa 1 Marepuaiel B MOBCEAHEBHOM JKM3HM 4elOBeKa. be3omacHoe HCMOIB30BaHME BELIECTB U
XUMHYECKUX peakuuii B OpITy. IlepBas moMoms Mpu XUMHUECKUX OJKOraxX M OTPABJICHUSIX.

XUMHUECKOE 3arpsisHEHHE OKpy»Karomed cpenbl (TpeneibHas OOMyCTHMas KOHLEHTPAIMs BELIECTB,
nanee — [1/IK). Pojb XUMUUM B peIIEHUH 3KOJIOTHYECKUX TTPOOIIeM.

Xumuueckuii IKCREPUMEHM:

u3yueHne o0pa3oB MaTepHaoB (CTEKJIO, CIIABBbl METAJUIOB, OJUMEPHBIE MaTEPHAJIBI).

Meosicnpeomemusie cea3u

Peanusanus MeXnpenMeTHBIX CBsI3eM NPU M3YYEHHMM XUMHUU B 9 Kjacce OCYLIECTBJSIETCS 4epes
UCTIOJIB30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSTHH, TAaK M MOHATHH, SBISIOLIMXCS CUCTEMHBIMH IS
OTHEJNBHBIX NPEIMETOB €CTECTBEHHO--HAYYHOI' O LIUKJIA.

OO0mme ecTecTBEHHO-HAyYHbIE MOHATHS. HAYYHbIH (DAaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAJIU3, CHHTE3,
KJIaccupuKaIus, MepruoAnIHOCTh, HAONIFOACHNE, SKCIIEPUMEHT, MOJISJIMPOBAHUE, U3MEPEHNE, MOZIEIb, SIBICHUE,
NapHUKOBBIN 3()(HEKT, TEXHOJIOTHsI, MaTEPHATIBI.

dusuka: MaTepus, aToM, 3JIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIWJ, HU30TOIBI, PaguOaKTUBHOCTD,
MOJIEKYJIa, SJEKTPUUECKUN 3apsiA, MPOBOAHUKH, IOJNYIPOBONHUKH, AMSJIEKTPUKH, (OTOSJIEMEHT, BEIIECTBO,
TeNo, O0OBEM, arperaTHoe COCTOSIHME BEILIECTBA, a3, PacTBOP, PACTBOPHUMOCTb, KPUCTAJUIMYECKAs PEIIETKa,
CrUaBbl, (PU3MUYECKHE BEJWYHMHBL, COUHHULbBI H3MEPEHHs, KOCMHYECKOE NPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Connue.



buonorus: ¢porocunTes, npixanue, ouochepa, SKOCUCTEMA, MUHEPAIbHbBIE YIOOPEHHUS, MUKPOIIEMEHTHI,
MAaKpPOSJIEMCHTDI, TUTATCIIBHBbIC BCIICCTBA.

Teorpadust: armocdepa, runpocdepa, MUHEpaJBI, TOPHBIE MOPOABI, MOJE3HbIE HCKOMAEMbIe, TOILIHBO,
BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA INPOT'PAMMBI IO XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JINMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTAThl OCBOEHHS MPOrPaMMbl OCHOBHOT'O O0IIero oOpa3oBaHMs JOCTHTAIOTCS B XOAE
0o0y4eHHsI XUMHUU B €IUHCTBE yueOHOH M BOCIIMTATENIbHOW AEATENbHOCTH B COOTBETCTBHH C TPAAMLIMOHHBIMU
POCCHICKMMH COLIMOKYJIBTYPHBIMH M JAYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, TNPHHIATBIMA B OOIIECTBE
NpaBWIaMd M HOPMAaMH IIOBEJEHHs] U CIIOCOOCTBYIOT MpOLIECCaM CAMOIO3HAHMS, CaMOPAa3BUTHS U
COLMAITU3ALNN O0YYaArOITUXCSI.

JIMYHOCTHBIE pPEe3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYarOIIUXCS PYKOBOICTBOBATHCS CHCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMI M PACUIMPEHHE ONbITa NESITEIbHOCTH HAa €€ OCHOBE, B TOM 4YHCJIE B
YacTH:

1) IATPHOTHYECKOr0 BOCIIUTAHHUS

LIEHHOCTHOTO OTHOLICHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY HACIEIHIO,
NOHUMAHHS 3HAYEHUs] XUMHUYECKOW HAayKH B JKH3HH COBPEMEHHOro oOOIIecTBa, CIOCOOHOCTH BIAAETh
JNOCTOBEPHON WH(pOpMAIMEH O MEePEIOBbIX JOCTHMKEHHSIX M OTKPBITHUSIX MHPOBOW M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUpPa U OOIIECTBA;

2) rpaAaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLHMAJIbHBIX HOPMAaxX W TNPABWIAX MEXJIMYHOCTHBIX OTHOLICHHH B KOJUIEKTHUBE,
KOMMYHHKATHBHOH KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Y4eOHO-HCCIEI0BATENbCKON, TBOPUECKOH U
APYTUX BUAAX OEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOH AESTEIBHOCTH NPH BBITOIHEHUH
yueOHBIX, TTO3HABATENbHBIX 33/1a4, BBIIOJHEHUH XUMHUYECKUX HSKCIIEPHMEHTOB, CO3IaHIH yUeOHBIX MPOEKTOB,
CTpEMJIEHHsI K B3aUMOIIOHMMAHHUIO M B3aMMOIIOMOIIH B MPOLIECCE 3TOH y4ueOHOH NeATeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEACHUE M MOCTYNKU CBOMX TOBAPHIICH C MO3WUIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C
yU€TOM OCO3HAHHMS MTOCIECTBUI ITOCTYIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHUS

MHPOBO33PEHYECKHE TMPEACTABICHHS O BEIIECTBE W XHMMHUYECKOH pEaKUWH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKU U COCTABJSIFOIIME OCHOBY U TOHHMAHHUS CYIIHOCTH HAayYHOU
KapTUHBI MHUpPA, MPEACTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHUS NMPHUPOIBI, B3AUMOCBS3AX YEIOBEKA
C MPUPOIHON CPenoM, O POJIU XMMHUH B MO3HAHUHU 3TUX 3aKOHOMEPHOCTE,

NO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHHUI 10 XUMHH, HEOOXOIUMBIE IS
0OBsiIcCHeHUs] HaOJIIOAaeMbIX IPOLIECCOB W SIBJICHHH, IMO3HABATENbHOH, WH(POPMALMOHHON W YHTATEJIbCKOH
KyJBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOATENBHON padoThl ¢ yueOHBIMH TEKCTAMH, CIIPABOYHON JIUTEPATY PO,
TOCTYITHBIMH TEXHHYECKUMH CPEICTBAMU HH(POPMAILIMOHHBIX TEXHOJIOTHH,

uHTEpeC K OOyYeHHI0 U TMIO3HAHMIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH U CHOCOOHOCTH K
caMOoO0Opa30BaHMIO, TMPOEKTHOW W  HMCCIENOBATENbCKOH — NESTeNbHOCTH, K  OCO3HAHHOMY  BBIOOPY
HAINPaBJIEHHOCTH U YPOBHs 00yUeHHs B JAbHEHIIIEM;

4) ¢popmupoBaHHUs KYJbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH YKU3HH, OTBETCTBEHHOT'O OTHOLICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3AOPOBBIN
o0pa3 KM3HHM, OCO3HAaHHE TNOCICACTBUHA M HENPHUITHE BPENHBbIX MpPHUBbIUEK (yIOTPeOJICHUsS] aJKOTOJ,
HApKOTUKOB, KYPEHHUs1), HEOOXOANMMOCTH COOJIFOACHHS TIPAaBIJT 0€30MaCHOCTH MPH OOpAIEHUH ¢ XUMHUYECKHUMHU
BEIIECTBAMH B OBITY U pEAIbHOM KHU3HH;

S) TpyaoBoro BocnuTaHusi:

UHTEpPEeC K MPAKTHYECKOMY HM3Y4YeHHMIO Npodeccuil W TpyAa pasjMyHOro pona, YBaXEHHE K TPyLy M
pe3yJbTaTaM TPYAOBOH NESTeTbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHsI MPEIMETHBIX 3HAHUH 10 XUMUH,
OCO3HAHHBI BBIOOP HWHIUBUAYAJBHONW TPACKTOPHHM NPONOJDKEHUS OOpPa3OBaHUsS C Y4YETOM JIMYHOCTHBIX
UHTEPECOB M CIMOCOOHOCTM K XHMMHH, OOIIECTBEHHBIX WHTEPECOB U TMOTPEOHOCTEH, yCHemHON
npodeCCHOHATBPHON EATENIbHOCTH W Pa3BUTHS HEOOXOOMMBIX YMEHHUH, TOTOBHOCTH aJaNTHPOBATHCA B
npodeccnoHaIbHOHN cpene;

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:



SKOJIOTUYECKH LeJIeCO00pa3HOe OTHOIICHHE K MPUPOAE KaK HUCTOYHUKY JKU3HM Ha 3eMJje, OCHOBE €€
CYILIECTBOBAHMS, TIOHUMAaHNUE LIEHHOCTH 3I0POBOro u Oe30macHoro odpasa »KU3HH, OTBETCTBEHHOE OTHOLICHHE
K COOCTBEHHOMY (U3MYECKOMY U IICHXHYECKOMY 3[0POBBIO, OCO3HAHHME LEHHOCTU COOJIIOAEHUS ITPaBHII
Oe30macHOro noBeneHus mpu padoTe ¢ BEIIECTBAMH, a TAK)XKE B CUTYALHSIX, YTPOXKAOIIUX 3I0POBBIO M XKU3HU
JIIOet;

CHOCOOHOCTH MPUMEHSATDb 3HAHUSI, MOJydaeMble TIPH U3YYSHUH XUMUU, TSI PEIIEHUs 3a1a4, CBS3aHHBIX C
OKPY’KaroIlled MPUPOAHONW CpEenol, [Jsl TMOBBILIEHUS YPOBHS 3KOJOTHYECKON KYJBTYpPbl, OCO3HAHUSA
rJ00aJIbHOTO XapakTepa 3KOJOTHUECKMX NpodjeM M NyTell WX peLIeHHs MOCPEACTBOM METOAOB XUMHH,
SKOJIOTHYECKOIO MBILUIEHHS], YMEHHUs PYKOBOACTBOBATbCSI UM B IIO3HABATEbHON, KOMMYHMKaTUBHOM U
COLIMAIbHON MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMETHBIX PE3yJbTATOB BBIACISIFOT 3HAYUMBIC U (POPMUPOBAHHUS MHPOBO33PEHHS
oOIIeHayYHbIE TOHATHA (3aKOH, TEOpWs, NMPHUHLMUI, THIOTE3a, (akT, CHUCTEMA, MPOLECC, SKCIEPHUMEHT HU
Apyroe.), KOTOPbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUeOHBIX NpEAMETax M MO3BOJISIOT HA OCHOBE
3HAHUH M3 3TUX MpenMeToB (OPMHUPOBATH MPENCTABJIEHHE O MLEJOCTHOW HAYYHOH KapTHHE MHUpA, U
yHHUBEpCaJbHbIe y4yeOHble HeiCTBUS (TO3HABaTeNbHbIE, KOMMYHHUKATHUBHBIC, PETrYJSATUBHBIE), KOTOPbBIE
obecrieunBarOT POPMHPOBAHNE FTOTOBHOCTU K CAMOCTOSITEIbBHOMY TUIAHUPOBAHHIO U OCYIIECTBIECHHUIO YUeOHOM
NEeSITENIbHOCTH.

ITo3naBaTenbHbIE YHHBepcAJbHBbIE YUeOHbIe 1eHCTBHUS

ba3osrble JornyecKkue 1eHCTBHSA:

YMEHHSI UCIOJB30BaTh MPUEMBI JIOTUUECKOIO MBILIIEHUS] MPU OCBOEHUHM 3HAHUHN: PAacKpbIBATb CMBICI
XUMHYECKUX TOHATUH (BBIAEISTh HMX XapaKTepHbIC TNPHU3HAKH, YCTAaHABIWBATH B3aUMOCBS3b C IPYTHUMH
MOHSATHSIMH)), UCTIOJIB30BATh MOHATHUS 11 OOBSCHEHHS OTAEIbHBIX (PAKTOB U SIBJICHUH, BBIOMPATh OCHOBAHUS U
KPUTEPHH ISl KIACCU(PHUKALMH XUMHUYECKUX BEUIECTB M XUMHUYECKUX PEAKIHH, yCTAaHABJIUBATb MPUYHMHHO-
CJIEZICTBEHHBIE CBS3M MEXAY OOBEKTAaMU H3yUEHUs, CTPOUThH JIOTHUECKHE pPACCYXKIeHUs (MHIYKTUBHBIE,
IEeNyKTHBHBIE, TTO aHAJIOTUH), 1€J1aTh BIBOABI M 3aKIIFOYCHUS,

yYMEHHE MPUMEHSATh B MPOLIECCE MO3HAHMA MOHATHA (TPEIMETHBIE U METalpeIMETHbIE), CHMBOINYECKHE
(3HaKOBBIE) MOMIEIH, MCIIOJIb3YEMbIE B XUMHH, MPE0OPA30BBIBATH LTUPOKO MPUMEHSEMbIE B XHMHH MOJIEJIbHbIE
NPEACTABICHNUS — XUMHUYECKHI 3HAK (CHMBOJ 3JIEMEHTA), XUMUYecKass (OopMysia U ypaBHEHHE XUMHUYECKON
peakuuu — TPU PEHIeHHWH Y4eOHO-NMO3HABATENBHBIX 3a7ad, C YYETOM O3THUX MOJENbHBIX MPEACTaBICHUN
BBIABJIITD M XaPAaKTEPU30BATH CYIIECTBEHHBbIC NMPU3HAKU HM3Y4aeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB U
XUMHYECKUX PEAKIIHMi, BBISIBIIATE OOIIHNE 3aKOHOMEPHOCTH, MPUIHMHHO-CIICICTBEHHBIE CBSI3U U MIPOTHBOPEUHS B
M3y4aeMbIX IIpoLieccax U sIBJICHMSIX.

Ba3zoBble nccienopareibcke 1eHCTBUS:

yMEHHE UCIOIb30BaTh [IOCTABIEHHbIE BOMPOCH! B KAU€CTBE MHCTPYMEHTA MMO3HAHUS, & TAK)KE B KaUeCTBe
OCHOBBI JIJ1s1 YOPMUPOBAHUS TUTIOTE3BI MO MPOBEPKE MPABUIBHOCTH BbICKa3bIBAEMBIX CYKICHU;

npuoOpeTeHne OMbITa MO TUIAHUPOBAHUIO, OPTaHU3aLUN U MPOBENCHUIO YUEHHYECKUX 3KCIIEPHMEHTOB,
yMEHHE HaONI0aTh 32 XOAOM IPOLECCa, CAMOCTOSTENIbHO MPOrHO3UPOBATH €r0 pe3yibTar, (popMyIHpOBaTh
0000ImIeHNsT M BBIBOABI 10 pe3yJbTaTaM IPOBEAEHHOIO OIbBITA, HCCIEJOBAHUS, COCTABISITH OTYET O
NPOJIETaHHON padoTe.

Pa6ora ¢ undopmanueii:

yMEHUE BbIOMPATh, AHAJIU3UPOBATh M HHTEPIPETHPOBATh HMH(POPMALMIO pAa3IMYHBIX BUIOB U (HopM
NPEACTABICHUS, MOJYYaeMyl) W3 pPa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAs JIUTEpaTypa XHUMHYECKOTO
COIepIKaHUs, CHpPaBOYHBIE MocoOus, pecypcel WHTepHETa), KPUTUYECKH OLICHMBATH IPOTHBOPEUUBYI HU
HEIOCTOBEPHYIO NH(POPMAIIHIO,

YMEHHE NPUMEHSTh Ppa3UYHbIe METOABI W 3ampochl MpPU TMOHCKe H oTOope uHpOpMauuu u
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX JJIsi BBINOJHEHHMs Yy4YeOHbIX U TO3HABATEIbHBIX 3a7ad
OTIPENeNIEHHOrO THUMA, MPUOOpPETeHNe OnbITa B 00JIACTH UCIOB30BAHUS MH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBJlaJeHue KyJbTYypOM AakKkTUBHOIO MHCIIOJNIb30BAHMSI PA3JIMUHBIX TIOMCKOBBIX  CHCTEM,



CaMOCTOSITEJTbHO BBIOMPATh ONTUMANBbHYIO (OpPMY TIPEACTaBIeHUs WHPOpPMAIIMK U WLIFOCTPUPOBATH
pelnaeMble 3a1a4 HECJIOKHBIMH CXeMaMH, AuarpaMMaMmi, ApyruMu GopMamu rpaduku U MX KOMOUHAIUSIMU,

YMEHHE HCIIOJIb30BaTh U AHAJIU3UPOBATh B MpoOLecce YYeOHOW M MCCIENOBATENbCKON MesSTeNbHOCTH
WH(POPMALIUIO O BIIUSTHUU MPOMBIIIJICHHOCTH, CEJIbCKOTO XO35THCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAFOIIEH
MIPUPOHOM CperblL.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBHUS:

YMEHHUsI 3a71aBaTh BOMPOCHI (B XOA€ AManora U (WiM) AMCKYCCHH) IO CYIIECTBY OOCYKAa€MOH TEMBI,
(bOopMyJIUPOBATH CBOUM MPEIJIOKEHHSI OTHOCUTEIBHO BBIMOJTHEHUS MPEIJIOKEHHOM 3a1a4H;

YMEHUSI TIPENCTABNIATH TIOJYUYCHHBIE PE3YJIbTaThl IMO3HABATEIBHON NESITENBbHOCTU B YCTHBIX U
MACbMEHHBIX TEKCTaX, JeNaTh MPE3EHTALMI0 PEe3YyJbTATOB BBIMIOJHEHUS XHMHUYECKOTO 3SKCIIEPUMEHTA
(mabopatopHOro ombita, 1abOPaTOPHON PadOTHI IO UCCIEIOBAHHUIO CBOWCTB BEIECTB, yUeOHOTO MPOEKTA);

yMeHHus1 y4eOHOro COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TIO3HABATENIbHOH U
UCCJIEZIOBATENILCKON AESITEIbHOCTH MPU PEIICHHH BOZHUKAIOIINX MPOOJIeM Ha OCHOBE yuéTa OOIIUX MHTEPECOB
U COTJIaCOBaHUs MO3UIH (00Cy)aAeHMs, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPAMHALIHSI COBMECTHBIX
NEeUCTBUH, OnpeieieHne KPUTEPUEB O OLICHKE Ka4eCTBA BBITIOJHEHHOM paboThl U IPyTHE).

PeryasitTuBHbIe YyHUBEpCcAJIbHBIE YUeOHbIE 1eHCTBHS:

YMEHHUE  CaMOCTOSITEJIbHO  OMpPENeNisiTb  LEJNU  JACATENIbHOCTH, IUJIAHUPOBAaTh,  OCYLIECTBJISITD,
KOHTPOJIMPOBATh W TMPH HEOOXOAUMOCTU KOPPEKTHPOBATH CBOK NEATEIbHOCTb, BBIOWpATh HauboJee
s¢pexTuBHBIE CrOCOOBI perneHuss yueOHBIX U TO3HABATENbHBIX 3a7a4, CAMOCTOSATENIbHO COCTABJIATH WU
KOPPEKTHUPOBATH MPEAJIOKEHHBIN aJrOPUTM AEHCTBHUI MPH BBIMOJIHEHUH 3aJaHUM C YIETOM MOJyYEHHUS] HOBBIX
3HaHWUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHSIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO PE3yIbTaTa
3asIBJICHHOH 1IEJTH, YMEHUE HCIIONb30BATh U AHATM3UPOBATh KOHTEKCTHI, MPEAJIaraeMble B YCJIOBHUU 3a1aHHI.

HPEJMETHBIE PE3YJBbTATHI

B cocraBe mpenMeTHBIX pPe3yJBTATOB MO OCBOSHHIO O0S3aTENBHOTO CONEPKAHMS, YCTAHOBJIEHHOTO
naHHOU (enepanpHOil padodeld MPOrpaMMON, BBIIENISIOT. OCBOEHHBbIE OOYYAIOIMMUCS HAy4YHbIE 3HAHUS,
YMEHHsI U COCcOoObI NeUCTBHIA, CrienupUIecKue sl MPeaMETHOM 00MacT « XUMHUs», BUABI ASSITEIbHOCTH IO
MOJyYEHUIO HOBOT'O 3HAHUS, €r0 MHTEePIpPETAllnd, MPeoOpa3OBaHUIO W MPUMEHEHHUIO B PA3JINYHBIX YUeOHBIX W
HOBBIX CUTYyaIUsIX.

K koniy obyuenust B 8 kjacce mpeaMeTHbIe Pe3ysbTaThl Ha 0Aa30BOM YPOBHE JOJIKHBI OTPasKaThb
c(hOPMHUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHI

e PacCKpbIBaThb CMBICJ OCHOBHBIX XHUMHYECKHUX TOHSTHIH. aTOM, MOJICKYJid, XUMHUYECKUNA 3JIEMEHT,
NPOCTOE BEINECTBO, CIIOXKHOE BEINECTBO, CMeCh (OAHOPONHAS W HEOJHOPOAHAs), BAJECHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi U MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JOJSI XHMHUYECKOTO 3JIEMEHTAa B COSNWHEHUU, MOJIAPHBIA OOBEM, OKCHA, KHUCIOTA,
OCHOBAHHUE, COJIb, 3JEKTPOOTPHULATENIILHOCTb, CTENEHb OKHUCJICHUS, XUMHYECKas peaKius,
KJIacCUpUKalMs peakiuil: peakiuuu COSAMHEHUs, PEaKIUH pA3JIOKEHUs, PEaKIMH 3aMeIleHus,
peakuuu OOMeHa, 3K30- U SHIOTEPMUYECKUE peakiuu, TerioBod >ddekT peakuuu, smapo atoma,
SJICKTPOHHBIA CJIOM aToma, aTOMHas OpOuTaNb, pagUyC aToOMa, XUMUYECKas CBs3b, TOJSpHAs U
HETOJISIPHAsl KOBAJIGHTHAsI CBsI3b, MOHHASI CBsI3b, MOH, KAaTHOH, aHHOH, PAcTBOP, MAaccoBast HOJIS
BelecTBa (MPOLIEHTHAS] KOHLIEHTPAIIHsI) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHATHA U MPUMEHSTb 3TH IMOHATUS TPHU
OMHUCAHUU BEUIECTB U UX MPEBPALICHUIA;

e HCMOJB30BATh XUMHYECKYK) CHUMBOJIUKY JJIsi COCTaBJieHUs (OpMyJs BEIIeCTB W ypaBHEHHIA
XUMUYECKUX PEaKLUi;

e ONpEeneNsiTh BAJIEHTHOCTb ATOMOB 3JIEMEHTOB B OHHAPHBIX COCOUHEHHSIX, CTEMEeHb OKHCIICHUS
SJIEMEHTOB B OWHApHBIX COCAUHEHMSX, NPHHAIIEKHOCTh BEIIECTB K ONPeNeNéHHOMY KJaccy
coequHeHUi 1o Qopmysiam, BUA XUMHYECKOW CBS3M (KOBAJICHTHAS W MOHHAS) B HEOPTaHUYECKUX
COENMHEHUSIX,

e packpeiBaTh cMmbicn Ilepuogmueckoro 3akonHa JI. M. Menneneesa: neMOHCTPHUPOBATh MOHUMAHUE
MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX NojoxxkeHus B [lepunonnueckon



CHCTEMe, 3aKOHOB COXPAaHEHHUs] MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHHUs1, 3aKOHa ABOrajpo;

ONMHUCBHIBATD M XapakTepu3oBaTh TaOnmuuHyro (opmy Ileproanyeckoll CHCTEMBI XHUMHUYECKHX
3JIEMEHTOB. Pa3NIMYaTh MOHITUS «rjaBHas noxrpymma (A-rpymma)» u «modouHast moxrpymma (b-
rpyImmna)», Majgble U OONbLINE MEPHOABI, COOTHOCHUTh OOO3HAYEHHUs, KOTOPble MMEIOTCS B TaOJHIe
«ITepuoguueckas cucrema xumuueckux osjgemMeHtoB /[l WM. MeHngeneesay ¢  4YMCIOBBIMHU
XapaKTEPUCTUKAMH CTPOSHHsI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsn siapa, odliee Yucio
3JIEKTPOHOB H PACIPENENICHUE UX 10 3JIEKTPOHHBIM CJIOSIM);

KJIACCU(HUIIUPOBATh XUMHUECKUE HJIEMEHTBI, HEOPTaHUYECKHE BEIIECTBA, XMMHUYECKHE peakuuu (1o
YHCIy ¥ COCTABY YYaCTBYIOIIUX B PEAKLIUU BEIECTB, IO TETIOBOMY 3P deKTy),

XapaKkTepu30BaTh (OMHCHIBATh) OOIMME XHWMHYECKHE CBOHCTBA BEIIECTB PA3JIHYHBIX KJIACCOB,
MOATBEPKAsh ONHCAHHWE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHUH COOTBETCTBYIOLIUX XHUMHYECKHX
peaxkuuii,

IPOTHO3UPOBATh CBOMCTBA BEINECTB B 3aBUCHMOCTH OT HUX KAU€CTBEHHOTO COCTaBa, BO3MOXKHOCTHU
MPOTEKAHMS XUMUYECKUX MPEBPAILICHUI B Pa3IMIHBIX YCIOBUSX,

BBIUUCIISITD OTHOCUTENIbHYIO MOJICKYJIPHYIO U MOJIIPHYED MAacChl BEIIECTB, MAaCCOBYIO JOJIEO
XUMHYECKOTO 3JIeMEeHTa MO (opMysie COENWHEHHs, MAacCOBYIO [OJIFO BELIECTBA B PAacTBOPE,
MPOBOIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKOH PEaKLINY;

NPUMEHSITh OCHOBHBIC ONEPALUU MBICIUTEIBHON NEITENbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE,
o0olienne, CHCTEMATH3ALUIO, KIACCH(PUKALINIO, BBISIBICHUE MPUYUHHO--CIIEJICTBEHHBIX CBS3EH —
IUTS1 U3yUEHUs] CBOHCTB BEINECTB U XUMHUUECKUX PEAKIIHH, €CTeCTBEHHO-HAYYHbIE METObI TO3HAHMS —
HaOJrOIeHUE, U3MEPEHUE, MONIETUPOBAHUE, SKCIIEPUMEHT ((PeaTbHbIA U MBICIIEHHBII);

CJIEZI0OBATh MPABUJIAM TOJIb30BAHUS XUMHUYECKOH MOCYI0H U 1ab0paTOpHBIM O0OPYAOBAaHUEM, & TAKIKE
npaBuigaM OOpamieHHss C BELIECTBAMH B COOTBETCTBUHM C HWHCTPYKUUSIMH TIO BBITIOJHEHHUIO
7a00paTOPHBIX XHUMHYECKHUX OINBITOB IO TMOJYyYEHHIO MU COOMPAHHIO ra3000pa3HbIX BEINECTB
(Bomopoma ¥ KHCIOpPOAa), MPHUTOTOBJIEHHIO pAcCTBOPOB C ONPENENEHHOH MaccoBOW moJei
pPAacTBOPEHHOrO  BEIIECTBA, IUIAHUPOBATH U  MPOBOAWTH XHUMHYECKHE OKCIEPUMEHTHI 10
PACIIO3HABAHUIO PACTBOPOB ILIENIOYEH U KUCJIOT ¢ TIOMOLIBI0 HHANKATOPOB (Jakmyc, penondranen,
METHJIOPAHK U IPYTHE).

K xoHuy oOydeHuss B 9 Kjacce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa’KaTh
c(pOPMHPOBAHHOCTD Y OOYHArOIIUXCS YMEHUH!

PacKpbIBaThb CMBICJI OCHOBHBIX XUMUYECKUX MOHATUN. XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTUOH, aHUOH, MPOCTOE BELIECTBO, CIOXHOE BELIECTBO, BAJICHTHOCTH, 3JEKTPOOTPHULATEIBHOCTD,
CTETICHb OKHCIICHHSI, XUMHYECKasi PeaKivs, XUMUYIEeCKasi CBsi3b, TEIUIOBOU 3 (PeKT peakuuu, MoJb,
MOJIIPHBIA OOBEM, PACTBOP, JJEKTPOJHTHI, HEIJIEKTPOJUTHI, 3JEKTPOJUTHUECKAsT TUCCOLUALINS,
peakuuu MOHHOrO OOMEHa, KaTajlu3aTop, XUMHUYECKOe paBHOBecue, oOpaTuMbie U HeoOpaThMbie
pPEeaKLUU, OKUCIUTEbHO-BOCCTAHOBUTEIIbHBIE PEAKLIMHU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, aJJIOTpONus, aM(OTepHOCTh, XHUMHYECKass CBs3b (KOBAJIEHTHAs, WOHHAs,
METaJTNYeCKasi), KPUCTAIUTHMYECKAs PEIIETKA, KOPPO3UsT METANJIOB, CIUIABBI, CKOPOCTh XUMHUYECKOH
peakuuu, npeaeapbHo nonycrumas konueHrpauus II/IK Bewecrsa,

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATHUA U NMPUMEHSATb OTH MOHATUS TPU
ONUCAaHUM BELIECTB U UX MPEBPALICHUI,

UCTIOJIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JUIsi COCTaBJieHUsT (pOPMYJ BEIIECTB W YpaBHEHUH
XUMUYECKUX PEaKLUi;

ONpPEAESATh BAJEHTHOCTb U CTENIEHb OKUCJIEHUS] XUMUYECKUX 3JIEMEHTOB B COCIMHEHUAX Pa3JIUYHOTO
COCTaBa, MPHUHAIJICKHOCTh BEIIECTB K OMPEACNIEHHOMY KJACCy COeAuHEeHWi mo QopmyraaMm, Bun
XUMHUYECKOU CBsI3M (KOBAJICHTHAS, HOHHAS, METAJUIMYECKAs1) B HEOPTAHUYECKUX COSAUHEHHUSIX, 3aPsi
HOHA [0 XUMUYECKOU (popmyie, XapaKkTep Cpebl B BOTHBIX PaCTBOPAX HEOPTaHUYECKUX COSTUHEHUH,
TUI KPUCTAUTUYECKOHN PEIIETKH KOHKPETHOTO BEILECTBA,



packpeiBaTh cmbica Ilepuoanueckoro 3axoHa /[l M. MeHneneeBa UM JAEMOHCTPUPOBATH €ro
NOHMMAHME. ONUCBHIBATD M XapakTepuzoBaTb TabmuuHyo Qopmy Ilepuommueckoil CUCTEMBI
XUMHYECKUX 3JIEMEHTOB. Pa3jIM4yaTh MOHATUS «rylaBHas noarpynmna (A-rpymnma)» U «mnoOouHas
noarpynna (b-rpynma)y, maneie u Oonplire meproabl, COOTHOCHTh OOO3HAYEHUSI, KOTOPBIE HMEFOTCS
B TMEPHOAMYECKON TaOyuIe, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHUMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsif sipa, o0Inee YUCIIO 3JIEKTPOHOB U PACIPEAESICHHE UX 10 3JIEKTPOHHBIM
CJIOSIM), OOBSICHITH OOIINEe 3aKOHOMEPHOCTU B M3MEHEHUU CBOHCTB 3JIEMEHTOB U UX COCIUHEHHUH B
npezaenax MaJbIX MEPUOAOB U IIIABHBIX MOATPYII C YIETOM CTPOEHHS UX aTOMOB,

KJIACCU(HUIIUPOBATh XUMHUECKUE HJIEMEHTBI, HEOPTaHUYECKHE BEIIECTBA, XMMHUYECKHE peakuuu (1o
YHCIy U COCTaBY YYaCTBYIOLIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHIO
CTETeHEH OKHCIICHUS] XUMHUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATD) OOIIHE U CIIEU(PUISCKIE XUMUYECKUE CBOWCTBA TIPOCTBIX M CJIOMKHBIX
BEIIECTB, TNOATBEpXKIAs ONHCAHWE TNPUMEpaMH  MOJEKYJSIPHBIX W HOHHBIX  ypaBHEHHH
COOTBETCTBYIOIINX XMMUYECKHX PEaKIUi;

COCTABJIATh YPABHEHUS 3JIEKTPOJIMTUYECKON IMCCONMALMM KUCIOT, INeJIOoued M COyel, MOJHBbIE U
COKpAIIEHHBbIE ypPaBHEHHUs] PEaKUMi HMOHHOTO OOMEHA, YPaBHEHHUS PEaKLHH, MOATBEPKAAIOIINX
CYLIECTBOBAHHME T€HETHUECKON CBSI3U MEXKAY BEIECTBAMH PA3JIMYHBIX KJIACCOB;

PaCKpBIBATh CYIIHOCTb OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUI MOCPEICTBOM COCTABIICHHS
3JIEKTPOHHOTO DallaHCa 3THX PEaKIHii;

IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBHUCHMOCTH OT HMX CTPOEHHs, BO3MOXXHOCTH MPOTEKAHUS
XUMHYECKUX MPEBPAIIEHHUH B PA3JINYHBIX YCIOBUSIX;

BBIUUCIISITD OTHOCUTENIbHYIO MOJICKYJISIDHYIO M MOJIIPHYKD MAacChl BEIIECTB, MAacCCOBYIO [OJIO
XUMHYECKOrO 3JIeMEeHTa MO (opMysie COEIWHEHHs, MAacCOBYIO [OJIFO BELIECTBA B PAacTBOPE,
MPOBOIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKOH PEaKLINY;

coOMOIaTh PaBUIIA MOJIB30BAHMS XUMHUECKOH MOCYIOH U 1abopaTOpHBIM 000PYIOBAHHEM, & TAKXKe
npaBuia OOpameHuss C BEIIEeCTBAMH B COOTBETCTBHMUM C HMHCTPYKLUHUSIMH IO  BBITIOJHEHUIO
JTa00pATOPHBIX XUMUYECKHUX OIBITOB I10 TOJYYEHUIO U COOMPaHMIO ra3000pa3HbIX BEIECTB (aMMHAaKa
U YTJIEKUCIIOTO Ta3a);

NPOBOIUTH PEAKIUH, IMONTBEPKAAIOIINE KAaUeCTBEHHBIN COCTaB PA3JIMUHBIX BELIECTB. PACIIO3HABATH
OTBITHBIM MyTEM XJIOpUA-, OpoMua-, noaua-, kapbonar-, pocdar-, cunmukar-, cyiabdar-, THIPOKCHI-
WOHBI, KATHOHbI aMMOHUSI ¥ MOHBI M3YYE€HHBIX METAJUIOB, NPUCYTCTBYIOLINE B BOAHBIX PaCTBOPAX
HEOPraHMYECKUX BEIIECTB,

NPUMEHSITh OCHOBHBIC ONEPAaLUM MBICIUTENbHON NEATENIbHOCTH — aHAJIN3 U CHUHTE3, CPaBHEHHE,
00o00IIeHne, CHCTEeMATU3aLUI0, BBIABICHHE MPUYHMHHO-CIEICTBEHHBIX CBA3CH — MJISI H3y4YEHHS
CBOWCTB BEIIECTB U XUMHUECKUX PEAKLMH, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOJFOICHHUE,
U3MEpEeHUe, MOJIEINPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIH).



TEMATNYECKOE NMN/1AHNPOBAHWVE

8 K/1ACC
Konunyectso yacoB
HanmeHoBaHVe pasfenos 1 Tem ONeKTPOHHbIe (LMDPOoBbIE)
Ne n/n KOHTpONbHbIE MNMpaKTnyeckue
nporpamMmb| Bcero obpaszoBaTesibHble pecypcbl
paboThbl paboThbl

Pa3gen 1. MNepBoHayasibHbIE XMUYECKNE MOHATUA
Xnmusi — BaxkHast 061acTb
1.1 eCTEeCTBO3HAHWA N NPaKTUYECKON 5 2
[leaTeNbHOCTM YesoBeka

Bnéenmnoteka LIOK
https://m.edso0.ru/7f41837c

Bnébnmnoteka LIOK

1.2 BellectBa v XMMUYECKUE peakLnmn 15 1
. peart https://m.edsoo.ru/7f41837c

WMTtoro no pasgeny 20

Pasgen 2. BaxkHelLne npeacTaBUTe/ I HEOPraHUYeCKUX BELLECTB

21 Bosayx. Kucnopog. MoHsTre 06 6 Bubnmoteka LIOK
oKcnpaax https://m.edsoo.ru/7f41837c
9 Bopgopog.lNoHsaTre o kucnoTax u 8 | Bubnmoteka LIOK
congax https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsbl. NoHATME 06 5 | | Bubnmoteka LIOK
OCHOBaHMAX https://m.edsoo.ru/7f41837c
24 OcHoOBHbIe fnaccu HeopraHM4yeckmnx 1 | | Bubnmoteka LIOK
COeIHEHUN https://m.edsoo.ru/7f41837c
WTtoro no pasgeny 31

Pasgen 3. MNMepuognyeckunii 3aKoH 1 Meproguyeckas cuctema XmmMmyeckmx anemeHTos . . MeHgeneeBa. CTpoeHMe aTOMOB. XMMUYeCKas CBA3b.
OKucNNTeNbHO-BOCCTaHOBMTE IbHbIE peakLuun

MeproanyecKnii 3aKoH 1

MNeprognyeckaa cuctema Bubnmoteka LIOK
XUMUYEeCKnxX anemeHTos . U. https://m.edsoo.ru/7f41837c
MeHgene-esa. CTpoeHue atoma

31


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

Xummnyeckas cBsizb. OKUCINTENBHO-
BOCCTaHOBUTE/IbHbIE peakuun

3.2

WToro no pasgeny

MpomMexxyTouHas aTTectaums B (hopme UTOroBOM
KOHTPO/IbHOM paboThbl

OBLLEE KO/TMYECTBO YACOB 0 NMPOIrPAMME

16

68

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

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

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


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

9 KJ/TACC

KonnyecTBo 4acoB

Nen/n  HavMeHOBaHVe pa3fenoB 1 TeM NpPorpammbl

Bcero

Pasgen 1. BellecTBO U XMMNYECKNE peakLmn

11 MoBTOpeHUe 1 yray6neHne 3HaHUIA OCHOBHbIX 5
' pas3fenoB Kypca 8 Knacca

12 OCHOBHbIe 3aKOHOMEPHOCTU XMMUUYECKIUX 4
' peakLyii

13 ONeKTponMTMYeckan guccoumaumsa. XMmMmnyeckme 8
' peakLy B pacTBopax
WToro no pasgeny 17

Pasgen 2. HemeTannibl 1 UX coeguHEHUS

21 OO6LLas XxapaKTepUCTUKA XMMNYECKNX 3/1IEMEHTOB 6
' VIIA-rpynnbl. anorexsbl

OO6LLas XapaKTePUCTMKA XMMUYECKMX 3/IEMEHTOB

2.2 . 6
VIA-rpynnel. Cepa 1 eé coeguHeHns
23 O6LLan XapaKTepuCTKa XMMUYECKUX 3/1EMEHTOB ’
' VA-rpynnbl. A30T, ocop 1 UX COeAVHeHUs
O6Luan xapaKTeprcTMKa XMMUYECKNX 31IEMEHTOB
24 IVA-rpynnbl. ¥YTrnepog v KPeMHUIA 1 UX 8
coefHeHNs
WToro no pasgeny 26
Pa3gen 3. MeTan/ibl 1 UX CoefMHeHNSA
3.1 OO6Lume cBolicTBa MeTa/N/I0B 4
3.2 BakHeliLume MeTansbl U X COeANHEHNS 17

KOHTpO/IbHbIe
paboThl

[NpaKTuyeckue
paboThl

ONeKTPOHHbIe

(umdpoBbIe)
obpaszoBaTe/ibHble

pecypchbl

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

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

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

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

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

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

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

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

Bnébnmnoteka LIOK


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

Wtoro no pasgeny

Pasgen 4. Xnmua n oKpy><aroLiaa cpefa

4.1 BellecTsa 1 Matepuasbl B XX13HW Ye/loBeKa

Wtoro no pasgeny

MpomMexxyTouHas aTTectaums B (pOpMe UTOr0BOM
KOHTPO/bHOW paboThbl

OBLLEE KOJIMYECTBO YACOB MO NMPOrPAMME

21

68

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

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

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


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




MNOYPOYHOE NIAHNPOBAHUE
8 KJTACC

Ne

a/n Tema ypoka

MpegmeT XMnn. Ponb XUMUN B XKN3HU
YesioBeka. Tena u BeLLecTsa

2 lMoHATME 0 MeTodax NMo3HaHNA B XMMUK

MpakTryeckas pabota Ne 1 «[Mpasmna paboTbl B
3 naéopaTopum 1 NprUémbl 06paLLEeHNs C
nabopaTopHbIM 060pYyA0BaHMEM»

UncTble BelecTBa u cMecu. Cnocobel

4 o
pasfeneHuns cmecei
MpakTryeckasn paboTa Ne 2 «Pa3aeneHuve

5 cmeceit (Ha nprumepe OYUCTKU NOBapPEeHHO
conm)»

6 ATOMbI 1 MONEKY /bl

7 XUMUYECKME 3N1eMEHTBI. 3HaKW (CUMBOJIbI)
XUMUYECKUNX 3/1EMEHTOB

8 MpocTble n CNoXHbIE BeLLeCcTBa

9 ATOMHO-MOJIEKYNIAPHOE YYeHue
3aKoH NOCTOAHCTBA COCTaBa BELLECTB.

10 Xumuueckas hopmyna. BasieHTHOCTb aTOMOB
XUMUWYECKUNX 3/IEMEHTOB

11 OTHOCKTeNbHas aToMHasa Macca.

KonnyecTBo 4acoB

Bcero

KOHTpO/bHbIE
paboTbl

lMpakKTnyeckme
paboTbl

Jata
n3y4yeHus

ONEeKTPOHHbIe

umMpposble
obpaszoBaTefibHble

pecypcbl

Bnénmoteka LLOK
https://m.edsoo.ru/ff0d210c

Bnéenmoteka LLOK
https://m.edsoo.ru/ff0d227e

bnénumoteka LLOK
https://m.edsoo.ru/ff0d23dc

Bnenmoteka LLOK
https://m.edsoo.ru/ff0d26ca

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d28c8

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d2aéc

bnenmoteka LLOK
https://m.edsoo.ru/ff0d2be8
bnénmoteka LLOK
https://m.edsoo.ru/ff0d2aéc

Bnénmoteka LLOK
https://m.edsoo.ru/ff0d2d50

bnénumoteka LLOK
https://m.edsoo.ru/ff0d2eae

Bnéenunoteka 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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

12

13

14

15

16

17

18

19

20

21

22

23

24

OTHOCcUTENbHaA MOneKynsapHaa macca

MaccoBas 1015 XMMWUYeCKOro 3/ieMeHTa B
COeAMHEHUN

KonnyecTso BeLecTea. Mosb. MonsapHas
macca

PuU3nYecKme 1 XMMUYECKNE ABMIEHNS.
XuMuyeckas peakuums

Mpu3HaKn 1 ycnoBms NpPoTeKaHNa XUMUYECKUX
peakuui

3aKOH COXpaHeHMs MaccChbl BELLLECTB.
XUMUYeCKME YpaBHEHUA

BbluMCNeHUs KONMYECTBA, MacChl BELLLECTBA N0
YPaBHEHMAM XMMUYECKMX peaKLuii

Knaccugurkaums XMMmM4ecKux peaxLmi
(coefMHeHUs, pa3fIoXKeHNA, 3aMeLLeHUs,
06MmeHa)

M. B. JIOMOHOCOB — YY&HbIA-3HLMKIONEANCT.
O606LLeHMe 1 cucTeMaTU3aUMs 3HaHWI
KoHTponbHas pabota Nel no teme «BelyecTsa
N XUMUYECKUNEe peakLmm»

Bo3gyx — cmeck ra3os. CocTas BO34yXa.
Kuncnopos — anemeHT 1 NPOCTOe BeLLecTBO.
O3s0H

dun3nYecKme 1 XMMUYECKNe CBOMCTBA
Kucnopoga (peakuny OKUCNEHWs, TOpPeHNe).
MoHsATME 06 oKcuaax

Cnocobbl NoNy4YeHns KACIopoaa B
nabopaTopumn 1 NPOMBILLIEHHOCTU.
MpurmMeHeHWe Kucnopoga

TennoBoin aPMEKT XMMNYECKOIN peakLmn,

https://m.edsoo.ru/ff0d323c

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d350c

Bnénunoteka LIOK
https://m.edsoo.ru/ff0d5230

Bnéenunoteka LIOK
https://m.edsoo.ru/ff0d37fa

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d3a16

Bnénunoteka LIOK
https://m.edsoo.ru/ff0d3b88

Bnénunoteka LIOK
https://m.edsoo.ru/ff0d5708

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d3f34

Bnénunoteka LIOK
https://m.edsoo.ru/ff0d40c4

Bnébnunoteka LIOK
https://m.edsoo.ru/ff0d4290

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d448e

Bnénunoteka LIOK
https://m.edsoo.ru/ff0d4614

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d497a

Bnénmnoteka LIOK


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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

25

26

27

28

29

30

31

32

33

34

35

36
37

MOHSATVE 0 TEPMOXMMMNYECKOM YPaBHEHM,
3K30- U 3HA0TEPMUYECKUX PeaKLmax

Tonnmeo (HeTb, Yrosib U MeTaH). 3arpsizHeHve
BO3/yXa, Cnocobbl ero npeoTepaLLeHuns

MpakTnyeckas pabota Ne 3 no Teme
«[lonyyeHne 1 cobrpaHne KNCNopoaa,
N3y4yeHune ero CBOMCTB»

BozopoA — 3M1eMeHT 1 MpOCToe BELLEeCTBO.
HaxoxgeHve B npupoge

®u3nyeckre 1 XMMNYECKNe CBOMCTBA
BoopoAa. MpumeHeHne Bogopoaa

lMoHATME 0 KMCNOoTax 1 conax

Cnocobbl nonyyeHns BOLOPOAA B abopatopum

MpakTuyeckas padota Ne 4 no Teme
«[lonyyeHne 1 cobrpaHve BOLAOPOAA, N3yyeHne
ero CBOWCTB»

MonspHbIin 06bEM ra3oB. 3akoH ABOragpo

BbluncneHns o6bEMa, KONMYeCcTBa BeLLECTBA
rasa no ero U3BeCTHOMY KO/INYeCTBY BeLLECTBA
nnm 06bEMY

BbluncneHns 06bEMOB ra3oB M0 YpaBHEHWIO
peakL M1 Ha OCHOBe 3aKOHA 00BbEMHbIX
OTHOLLIEHWIA ra30B

dur3nNYECKME U XMMUYECKME CBOICTBA BOAbI

CocTaB 0CHOBaHWiA. MoHATMeE 06 NHAMKaTOpax

Boga kak pactsoputens. HacbILweHHble 1

https://m.edsoo.ru/ff0d4790

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d4c4a

Bnéenunoteka LIOK
https://m.edsoo.ru/ff0d4ae2

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

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d4dd0
Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d50d2

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

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

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d542e

Bnébnunoteka LIOK
https://m.edsoo.ru/ff0d55a0

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d5708

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d587a

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d59e2

Bnébnunoteka LIOK


https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

38

39

40

41

42

43

44

45

46

47

48
(66)

49
50

HeHacbILLeHHbIe pacTBOpbl. MaccoBas [0/
BeLLecTBa B pacTBope

MpakTuyeckas padbota Ne 5 no teme
«[pUroToBeHre pacTBOPOB C ONpesenéHHOM
MacCOBOW A0neli paCTBOPEHHOI O BELLLECTBax»
KoHTponbHas paboTta Ne2 no teme «Kucnopog.
Bogopos. Boga»

Okcmabl: cocTas, Knaccupukaums,
HOMeHK/aTypa

MonyyeHne 1 XMMUYeCKne CBOCTBA
KUCNOTHbIX, OCHOBHBIX 1 aM(hOTEPHbIX OKCUA0B
OcCHOBaHMs: cOCTaB, Knaccupukaums,
HOMeHKnaTypa

Mony4yeHre N XMMUYeCKNe CBOMCTBA
OCHOBaHWA

KncnoTbl: cocTas, Knaccugukaums,
HOMeHK/aTypa

I'Ionyqul/le N XMMUYECKNE CBONCTBA KMUCMOT

Conu (cpegHure): HOMeHKaTypa, Cnocoobl
NONTyYeHUs, XMMUYECKME CBOMCTBA
MpakTuyeckas pabota Ne 6. PelueHune
3KCMEePUMEHTa/IbHbIX 3a4ay Nno Teme
«OCHOBHbIE K/1aCCbl HEOPraHNYecKnx
COeUHEHNI»

"eHeTMYeCKas CBA3b MEXY Knaccamu
HeopraHM4ecKnx coeauHeHNi

O606LLeHMe 1 cucTeMaTm3aLms 3HaHUIA

KoHTponbHas pabota Ne3 no teme "OCHOBHbIE

https://m.edsoo.ru/ff0d5b40

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d5eba

Bnébnunoteka LIOK
https://m.edsoo.ru/ff0d6342

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d664e
Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d664e

Bnéenunoteka LIOK
https://m.edsoo.ru/ff0d67ca

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0d67ca
Bnénmnoteka LIOK
https://m.edsoo.ru/ff0dfee2

Bnénmnoteka LIOK
https://m.edsoo.ru/ff0dfee2

Bnébnunoteka LIOK
https://m.edsoo.ru/00ad9474

Bnénmnoteka LIOK
https://m.edsoo.ru/00ad9b7c

Bnébnunoteka LIOK
https://m.edsoo.ru/00ad9a50

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

Bnénmnoteka LIOK


https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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55

56

57

58
59
60
61

62

63

K/accbl HEOPraHNUYECKUX COeMHEHNIA"

MepBble NOMbITKW KnaccupuKauum
XUMUYECKMX 3/1EMEHTOB. MOHATUE 0 rpynnax
CXOJHbIX 3/IEMEHTOB

Meproamnyecknii 3aKoH 1 Meprognyeckas
cucTema XMMN4Yeckux anemeHTos . .
MeHgeneesa

Mepuroabl, rpynnbl, NOArpynmbI

CtpoeHuvie atomoB. CocTaB aTOMHbIX A4ep.
M3oTonsl

CTpoeHme 31eKTPOHHbIX 060/104eK aTOMOB
anemeHToB Mepuoanyeckoi cuctemsl . W.
MeHgeneesa

XapakTepucTnKa XMMUYECKOro 3/IeMeHTa Nno
ero nonoXxeHuto B MNepuogunyeckoi cucteme M.
. MeHgeneesa

3HayeHue MeprogMyecKoro 3akoHa ans
pasBuTUA Haykun v npaktukun. A. . MeHaenees
— YY&HbIiA, Nnegaror u rpaxaaHuH

ANeKTPOOTPMLIATENILHOCTb aTOMOB XMMMUYECKUX
3/1EMEHTOB

MoHHasa Xnmmnyeckast cBs3b
KoBaneHTHas nonspHas XMMUYecKas CBA3b
KoBaneHTHas HernonsipHas XMMmUyeckas CBssb

CTeneHb OKUCNEHUS

OKnCMTENIbHO-BOCCTAaHOBUTE/IbHbIE peakuun

https://m.edsoo.ru/00ad9ela

Bnénmnoteka LIOK
https://m.edsoo.ru/00ad9ffa

Bnéenunoteka LIOK
https://m.edsoo.ru/00ada52c

Bnénunoteka LIOK
https://m.edsoo.ru/00ada52c

Bnénmnoteka LIOK
https://m.edsoo.ru/00ada342

Bnéenunoteka LIOK
https://m.edsoo.ru/00adaébc

Bnénmnoteka LIOK
https://m.edsoo.ru/00ada824

Bnénmnoteka LIOK
https://m.edsoo.ru/00ada96e

Bnébnunoteka LIOK
https://m.edsoo.ru/00adaab8
Bnéenunoteka LIOK
https://m.edsoo.ru/00adac34
Bnébnunoteka LIOK
https://m.edsoo.ru/00adaab8
Bnénmnoteka LIOK
https://m.edsoo.ru/00adaab9
Bnénmnoteka LIOK
https://m.edsoo.ru/00adae28

Bnébnunoteka LIOK


https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

64 OkucnnTenn 1 BOCCTaHOBUTENN

65 KoHTponbHas paboTta Ne4 no teme «CTpoeHue
aToMa. XMNYecKas CBsi3b»

63 MpomexyTouHas atTectayus B hopme

MTOroBOW KOHTPO/IbHOM paboThbl

OBLLEE KOJIMYECTBO YACOB MO NMPOrPAMME

68

https://m.edsoo.ru/00adb076

Bnénunoteka LIOK
https://m.edsoo.ru/00adb076

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

Bnénunoteka LIOK
https://m.edsoo.ru/ff0d61c6


https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d61c6

9 KJ/TACC

Ne
n/n

10

Tema ypoka

Meproanyeckuii 3aKoH. Mepuoanyeckas
cucTeMa XMMUYeCKUX anemeHTos . U.
MeHgeneesa

3aKOHOMEPHOCTY B M3MEHEHWM CBOICTB
XUMUYECKUNX 3/1EMEHTOB NepBbIX TPEX
nepvoAoB

Knaccuiumkaums n HoMeHKaTypa
HeOopraHNYecKunX BeLLECTB

Buzbl XMMUYeCKol CBSA3N 1 TUMbI
KPUCTa/IIMYECKUX PELLETOK
KoHTponbHas pabota Nel no teme
«[OBTOpeHWE ¥ yrny6neHne 3HaHWi
OCHOBHbIX pa3fenos Kypca 8 Knacca»
Knaccugmkanma Xummnyeckmnx peakuuii no
pa3NYHbIM MpU3HaKaMm

MOHSATME 0 CKOPOCTU XMMMUYECKOI peaKLinn.

FOHATUE O TOMOTEHHBbIX U FETEPOreHHbIX
peakLmsax

MoHATUE 0 XMMMNYECKOM PaBHOBECUM.
daKTopbl, BAUSIOLLME HA CKOPOCTb
XUMUYECKOI peakLimm 1 NOMOXeHNe
XUMUYECKOTO PaBHOBECKS

OKnCMTENbHO-BOCCTAaHOBUTE/bHbIE peakunn

Teopus aNeKTPONUTNYECKON AuccoLpaumm.

KonnyecTBo 4acoB

Bcero

KOHTpO/IbHbIE
paboThl

[NpaKTuyeckue
paboThl

Jata
n3y4veHus

ONeKTPOHHbIe

unpoBbIe
obpaszoBaTesibHble

pecypchbl

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

Bnénunoteka LIOK
https://m.edsoo.ru/00adb6b6

Bnénunoteka LIOK
https://m.edsoo.ru/00adb7e2

Bnénunoteka LIOK
https://m.edsoo.ru/00adbac6

Bnénunoteka LIOK
https://m.edsoo.ru/00adbch0

Bnénmnoteka LIOK
https://m.edsoo.ru/00adbe9a

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

Bnénmnoteka LIOK
https://m.edsoo.ru/00adcade

Bnénunoteka LIOK


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

1

12

13

14
15

16

17

18 (66)

19

20

21

22

CunbHble 1 cnabble 3NEKTPOUTLI
OHHble ypaBHEHMS peakuuii

XUMMYECKME CBOMCTBA KNCOT M OCHOBaHWIA
B CBETe NpejcTaBneHnin 06
3NEKTPONUTUYECKON Anccoumalum
XMMUYECKMEe CBOIACTBA CONEl B CBETE
npeacTaBneHnii 06 3NEKTPONMTUYECKON
auccoumanmm

MoHsATYE 0 TMAPONU3E CoNeit

O06006LLEHNE 1 CUCTEMATM3ALLMA 3HAHWIA

MpakTnyeckas pabota Ne 1. «PelueHune
3KCMepUMEHTaNbHbIX 3a4a4»

KoHTponbHas paboTta Ne2 no teme
«3NEeKTPONMTUYECKAsA ANCCOLMALNS.
XnMUYeckrie peakuum B pacTBOpax»

O6bLas xapaKTepucT1Ka raioreHos.
XUMUYECKMe CBOIMCTBA Ha NpUMepe Xopa

Xnoposogopog. ConsHaa K1cnoTa,
XMMUWUYECKME CBOICTBA, MOMyyeHue,
nprYIMeHeHne

MpakTnyeckas pabota Ne 2 no Teme
«[lonyyeHve CONAHOM KUCNOTbI, U3yYeHne eé
CBOMCTB»

BbluncneHuns no ypaBHeHUAM XUMUYECKMX
peakLiA, CNM OAVH U3 peareHToB AaH B
n36bITKe

O6LLan xapaKTepucTrKa 3neMeHToB Y1/1-
rpynnel

https://m.edsoo.ru/00adcd68

Bnénunoteka LIOK
https://m.edsoo.ru/00add448

Bnénunoteka LIOK
https://m.edsoo.ru/00add5d8

Bnénmnoteka LIOK
https://m.edsoo.ru/00add8b2

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

Bnébnmnoteka LIOK
https://m.edsoo.ru/00addd12

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

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

Bnénunoteka LIOK
https://m.edsoo.ru/00addfe2

Bnénunoteka LIOK
https://m.edsoo.ru/00ade104

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

Bnénunoteka LIOK
https://m.edsoo.ru/00ade488

Bnénmnoteka LIOK
https://m.edsoo.ru/00ade64a


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
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
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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27
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29

30

31

32

33

34

ANNIOTPONHbIE MOAUDUKALAMN Cepbl.
HaxoxzeHue cepbl 1 eé CoeVHEHWI B
npupoge. XvMU4YecKne CBOCTBA Cepbl

CepoBofopoa, CTpoeHUe, PU3nYeckme n
XMIMUYECKMe CBONCTBA

Okcugbl cepbl. CepHas KUCoTa, husnyeckune
1 XMMUYECKME CBOMCTBA, NPUMEHEHWE

XnMmnueckre peakLmn, nexalme B 0CHoBe
MPOMBbILLNIEHHOTO crnoco6a nonyyeHus
CEpPHOWA KNCNOTbl. XMMUYECKOoe 3arpsiaHeHue
OKPY>KatoLLei cpeabl COeaMHEHNAMM Cepbl

BbluncneHne MaccoBoi fonn BbIXoga
NPOoAYKTa peakumm

O6Llan xapakTepucTuKa anemeHToB VA-
rpynnel. A30T, pacnpocTpaHeHWe B NpUPoae,
(hM3nYecKme 1 XMMUYECKME CBOCTBA

AMMMaK, ero (um3anyeckre 1 XMMMYecKme
CBOICTBA, NONYYEHUE U MPUMEHEHNE

MpakTnyeckas pabota Ne 3 no Teme
«[onyyeHne aMmuaka, n3yyeHue ero
CBOWCTB»

A30THasA KUCNOTa, eé (pr3nyeckme u
XMMUYeECKMe CBOICTBA

cnonb30BaHWe HUTPATOB U COMEn aMMOHMA
B KQ4eCTBe MUHepPasibHbIX YA06peHUA.
XVMUYeCKOe 3arpsi3HeHre OKpYXatoLLeld
cpefbl COeUHEHNAMM a30Ta

®ocgop. Okeng thocdopa (V) u ocopHast
KNCNOTa, (IU3NYECKNE U XUMUYECKIE
CBOWCTBa, NOMyYeHme

Vcnonb3oBaHue (hoctaToB B KayecTBe

Bnénmnoteka LIOK
https://m.edsoo.ru/00ade64a

Bnénunoteka LIOK
https://m.edsoo.ru/00ade802

Bnénunoteka LIOK
https://m.edsoo.ru/00adea28

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

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

Bnénmnoteka LIOK
https://m.edsoo.ru/00adeea6

Bnénunoteka LIOK
https://m.edsoo.ru/00adf004

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

Bnénmnoteka LIOK
https://m.edsoo.ru/00adf306

Bnénunoteka LIOK
https://m.edsoo.ru/00adf518

Bnénmnoteka LIOK
https://m.edsoo.ru/00adf68a

Bnénunoteka LIOK


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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MUHEPa/bHbIX Y06PEHNIA. 3arpsisHeHne
NPUPOLHON cpeabl hocthaTamm

Yrnepog, pacrnpocTpaHeHve B Npupose,
(h13nYeCKMe N XMMUYECKMe CBOCTBA
OKcuabl yrnepoga, ux usnyeckume n
XMMUWYECKME CBOICTBA. DKOMOTMYECKme
npo6nieMbl, CBS3aHHbIE C OKCUAOM Yriepoja
(V)

YronbHas KNCNoTa n eé conm

MpakTnyeckas pabota Ne 4 no Teme
"lMonyyeHne yrnekncnoro rasa.
KayecTBeHHas peakums Ha KapboHaT-moH"

MepBOHaYasbHble NOHATMS 06 OpPraHNYecKmX
BELLLeCTBaX Kak 0 COeAMHEHUsIX yrnepoaa

KpemHuiA 1 ero coeiMHeHNs

MpakTnyeckas padota Ne 5. PelueHune
3KCMepUMEHTa/IbHbIX 3a4ad No Teme
«BaXKHelLLne HeMeTaN bl U UX COEAUHEHNS»

KoHTponbHas paboTa Ne3 o Teme
«BaKHeNLMe HeMeTaN bl U NX COEANHEHMNS»

O6LL1as XapaKTepUCTMKA XUMUYECKNX
3/1EMEHTOB — MeTannoB. MeTannnyeckas
CBA3b N METaINNYECKas KpUCTaNINYecKas
pelwéTKa. Pr3nyeckne CBOMCTBA METaI/IOB
XUMMYECKME CBOWCTBA META/I/OB.
DNEKTPOXMMMYECKINIA PsfL HAMPSYKEHWIA
MeTaNNoB

O6Lwe crnocobbl MONyYeHNUS METaNNO0B.
Cnnasbl. BbluncneHns no ypasHeHUAM

https://m.edsoo.ru/00adfc20

Bnénunoteka LIOK
https://m.edsoo.ru/00adfd9c

Bnénunoteka LIOK
https://m.edsoo.ru/00adfebe

Bnénunoteka LIOK
https://m.edsoo.ru/00ae006¢

Bnénunoteka LIOK
https://m.edsoo.ru/00ae027e

Bnénunoteka LIOK
https://m.edsoo.ru/00ae054e

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

Bnénunoteka LIOK
https://m.edsoo.ru/00ae0bf2

Bnénmnoteka LIOK
https://m.edsoo.ru/00ae0e18

Bnénunoteka LIOK
https://m.edsoo.ru/00ae103e

Bnénunoteka LIOK
https://m.edsoo.ru/00ae1156

Bnénmnoteka LIOK
https://m.edsoo.ru/00ae1156


https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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XMMUYECKNX peakLWii, ecnv oauH 13
peareHToB COAEPXUT NPUMECH

lMoHATME 0 KOPPO3MK METASINOB
LLLenoyHbIe MeTan/ bl

OKCWAbl ¥ TMAPOKCUABI HATPYS U Kanis

LLlenoyHo3eMenbHbIe MeTan/bl — KanbLyid 1
MarHwui

BaxxHelLLve CoeanHEHNS KanbLns
O606LLeHMe 1 cUCcTeEMaTM3aLMS 3HaHWUIA
YKECTKOCTb BOAbI U COCO6bI €8 yCTpaHeHNs

MpakTnyeckas pabota Ne 6 no Teme
"YKECTKOCTb BOAb! M MeTofbl eé ycTpaHeHums"

ANOMUHNIA

AMDOTEPHbIE CBOICTBA OKCMAA U
rMapokKcuga

Keneso

Okcungbl, rngpokengbl n conu kenesa (1) u
xenesa (1)

O606LLeHMe 1 cUCTeEMaTM3aLMS 3HaHWUIA
MpakTnyeckas pabota Ne 7. PelueHue
3KCMEepUMEHTa/IbHbIX 3a4a4y No Teme
«BaxKHeLLne MeTansibl Y UX COeAUHEHUS»
BbluncneHns no ypaBHEHUAM XUMUYECKUX
peakLWit, ecnv OfWH 13 peareHToB faH B

Bnénunoteka LIOK
https://m.edsoo.ru/00ae1278
Bnénmnoteka LIOK
https://m.edsoo.ru/00ae14b2
Bnénmnoteka LIOK
https://m.edsoo.ru/00ae14b2
Bnénunoteka LIOK
https://m.edsoo.ru/00ae15e8

Bnénunoteka LIOK
https://m.edsoo.ru/00ae15e8

Bnénmnoteka LIOK
https://m.edsoo.ru/00ae1886

Bnénmnoteka LIOK
https://m.edsoo.ru/00aelae8
Bnénunoteka LIOK
https://m.edsoo.ru/00aelc64
Bnénunoteka LIOK
https://m.edsoo.ru/00aelc64
Bnénunoteka LIOK
https://m.edsoo.ru/00ae1d86

Bnénmnoteka LIOK
https://m.edsoo.ru/00ae35e6

Bnénunoteka LIOK
https://m.edsoo.ru/00ae3de8

Bnénmnoteka LIOK
https://m.edsoo.ru/00ae1750


https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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62

63

64

65

68

136bITKE UIN COAEPXUT NPUMECK.
BbluncneHns maccoBoii oM BbIXofa
NpoLyKTa peakuum

O606LLeHMe 1 cUCTEMaTM3aLMS 3HaHWUIA
KoHTponbHas pabota Ne4 no teme
«BaxKHeLLne MeTansibl Y UX COEAUHEHUS»
BeluecTBa 1 MaTepuasibl B NOBCEAHEBHOM
XW3HU YenioBeka

XVMMYeCKOoe 3arpsasHeHne oOKpyXXaroLlei
cpegpbl

PO/Mb XMMWK B PELLEHNI IKOSIOTMYECKNX
npo6nem

MpomexyTouHas aTTectaums B (opme
MTOr0BOI KOHTPO/IbHO paboThl

OBLLEE KOJIMYECTBO YACOB MO NPOrPAMME

68

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

Bnénmnoteka LIOK
https://m.edsoo.ru/00ae4270

Bnénunoteka LIOK
https://m.edsoo.ru/00ae4270

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


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




YYEBHO-METOJANYECKOE OBECHEYEHHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPHAJIEI 1151 VUEHUKA

» Xumus, 8 xinacce/ I'abpuensia O.C., Ocrpoymos WU.T'., Cnaakos C.A., AKIIMOHEpHOE O0IeCTBO
«H3parensctBO «IIpocBemenue»
* Xumus, 9 xiacc/ I'abpuensn O.C., Ocrpoymos U.I'., Cnagkos C.A., AKIHOHEpHOE

obmectso «M3natenbcTBO «IIpocBernenne)

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

INUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbHI CETH UHTEPHET






