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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUHM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs COCTaBJIE€HA Ha OCHOBE
TpeOOBaHUHN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTEIHHOM MPOTrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, npeacrasieHHbx B PI'OC OO0, a Takxke Ha OCHOBE (peaepanbHOil pabouei mporpaMMbl
BOCIHUTAHMS U C Y4ETOM KOHIICTILIUY TIPETOIaBaHusl yueOHOro mpeamMeTra « XUMHUs B 00pa3oBaTeIbHbBIX
opranusanusax Poccuniickoit denepanuu.

[TporpamMma o XxuMuM Na€T NMpeACTaBIECHUE O LENIX, O0IIeH CTpaTeruu 00y4eHHsI, BOCITUTaHUS
U Pa3BUTHUA OOY4YAIOUIMXCS CpEACTBAMH Yy4YeOHOro TIpeaMeTa, YCTaHABIMBAET 00sA3aTeNbHOE
MpeIMETHOE COZIepKaHKE, ITPeTyCMaTPUBAET paclpeesieHUe ero Mo KjiaccaM U CTPYKTypUpOBaHUE o
pagenaM M TeMaM MPOrpaMMbl O XHUMHHM, OIpeENeNiseT KOJIWYECTBEHHBIE M KaueCTBEHHBIC
XapaKTePUCTUKU COJIEP)KaHUs, PEKOMEHYEMYIO IOCIIE0BATEIbHOCTh HM3YYEHHS] XUMHUU C y4ETOM
MEXIIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro TIpolecca, BO3PACTHBIX
0COOEHHOCTEH 00ydarommXxcs, ONpeesieT BO3MOKHOCTH MpeAMETa IS peaau3aiui TpeOOBaHUN K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeNbHOW MpPOTrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMs, a TakKe TpeOOBaHUIl K pe3yibTaraM OOy4YeHHUS XUMHUH Ha YpOBHE LieJed H3ydeHHUs
npeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHOM AEATENIbHOCTH 00YYaroIerocsi Mo OCBOCHUIO
y4eOHOTO COIep)KaHMUS.

3HaHUE XUMHHU CIY)KUT OCHOBOW JIs1 (hOPMUPOBAHHUS MHUPOBO33PEHHUS OOYYAIOLIETOCs, €ro
MIPE/ICTAaBICHU O MaTepUaJbHOM €IMHCTBE MHUpPA, BaXHYIO POJb UTpaioT (opMUpYyeMble XUMHEH
NPEJCTAaBICHUS O B3aWMOIIPEBPAIICHUSAX SHEPrUd M 00 SBONIONMU BEUIECTB B MPUPOAE, O IYTIX
pelIeHns 100anbHbIX MPOoOJieM YCTONYMBOIO Pa3BUTHSL YEJIOBEUECTBA - CHIPHEBOM, YHEPTETHUECKOH,
MUIIEBOH 1 SKOJOTHYECKON 6€30MacHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3ydenune xumMuu:

- CIOCOOCTBYET peau3allii BO3MOXHOCTEH JJIsi caMOpa3BUTHS U (POPMUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHAILHON TPaMOTHOCTH;

- BHOCHUT BKJIaJ] B ()OPMHPOBAHHE MBIIUICHUS M TBOPYECKHX CHOCOOHOCTEH OO0ydaromiuxcs,
HABBIKOB UX CaMOCTOSATEIbHOW y4eOHOH NesSTENbHOCTH, HKCIIEPUMEHTAJIbHBIX U HCCIEA0BATEIbCKUX
YMEHUH, HeOOXOJMMBIX KaK B IOBCEAHEBHOM KU3HU, TaK U B MPO(ECCUOHATILHON IeATEIIbHOCTH;

- 3HAKOMHUT CO CHelU(PUKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTO B3IJIs/Ia
Ha eIMHCTBO MPUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHHH €CTECTBEHHO-
HAy4YHOM rPaMOTHOCTH O0yUaIOLIUXCS;

- C1IocoOCTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOLICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM,
K NIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHUE 00yYaIOIINXCA.

JlaHHbple HampaBieHHss B OOYyYEHMHM XUMHHM OO0ECHEUMBAIOTCS CHEeUU(UKON coaepxKaHus
y4eOHOTr0 IpeIMeTa, KOTOPbIH SBJISETCS NeAarorndecky aIanTHPOBAHHBIM OTpakeHHEeM 0a30BOI HAyKH1
XVMMHH Ha ONPEACIEHHOM 3Tane €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro OOpa30BaHHS OpPUEHTHPOBAH Ha OCBOCHHE
00y4aromUMHUCST CHUCTEMBbl TEPBOHAYAIBHBIX TOHATHHA XMMHH, OCHOB HEOPTaHUYECKOM XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX OHATUN OPTraHUYECKON XUMUU.

CrpyKTypa cofepKaHus MPorpaMMbl 110 XUMUHU c(hOPMHUPOBAHA HA OCHOBE CUCTEMHOTO TTOAX0/1a
K e€ nzyuenuto. CoziepkaHue CKJIaAbIBAETCS U3 CUCTEMBI TOHATHI O XUMUYECKOM JIEMEHTE U BEIIECTBE
U CHCTEMBl TOHATHH O XUMHUYecKoW peakuuu. OOGe 3TH CHCTEMBI CTPYKTYpPHO OPTraHHM30BaHBI IO
MPUHIIMITY [TOCJIEIOBATEIbHOTO PAa3BUTHS 3HAaHUH Ha OCHOBE TEOPETUYECKUX IMPEICTaBICHUM pa3HOTOo
YPOBHSI: aTOMHO-MOJICKYJISIPHOTO YUEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS; [leproguueckoro 3akoHa
J.W. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMHH; YUYEHHUSI O CTPOCHUHU aTOMa U XMMHUUYECKOHN CBSI3H;
MPEJCTaBICHUNA 00 MEKTPOIUTUYECKON TUCCOIMALMN BEIIECTB B pacTBOpax. TeopeTndyeckue 3HaHUS
paccMaTpuBalOTCd Ha OCHOBE SMITMPHYECKH IOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, pPa3BUBAIOTCS
MOCTIeIOBATENBHO OT OJJTHOTO YPOBHS K JPYTOMY, BBINONHSS (YHKIIUN OOBSICHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXKHOCTEN MPAKTUUECKOT0 MPUMEHEHHUS U TIOJTYyYEHHS H3y4aeMbIX BEIIECTB.

OcBoeHue NporpaMMsl 10 XUMHHU CITIOCOOCTBYET (DOPMUPOBAHUIO TPEICTABICHUS O XUMUYECKON
COCTaBJISIONICH Hay4YHOI KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOMN MPUPO/Ibl, IEHHOCTHOTO OTHOIICHHUS K



HAayYHOMY 3HAHUIO M METOJlaM MO3HaHUs B Hayke. l3yueHue XMMUU MPOMCXOAUT C MPHUBICYCHHEM
3HaHUI U3 paHee U3yYeHHBIX YUeOHBIX MmpeameToB: «OKpykarommid Mupy, «bruonorus. 5-7 kiacce» u
«®Dusuka. 7 Kjacey.

[Ipu M3y4eHUH XMMHUU TPOMCXOTUT (POPMHUPOBAHUE 3HAHMHA OCHOB XMMHMYECKOW HAyKH Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOW NEATEIbHOCTH YelOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOW KYJNbTYpHL. 3ajiaya y4eOHOro MpeaMeTa COCTOMT B ()OPMHPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUW - BaKHEHIMX (HaKTOB, TMOHATHH, 3aKOHOB W TEOPETHYECKUX IOJOKECHUH,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKTepa, sS3blKka HayKd, B MPUOOIICHUN K HAyYHBIM
METOJIaM IO3HaHUs MPU U3YYEHHUU BEIIECTB U XUMUYECKUX PEaKIUil, B ((OPMUPOBAHUM U PA3BUTHHI
MO03HABATEIbHBIX YMEHHUH U UX IPUMEHEHNUHU B Y4eOHO-TI03HABATEIILHON U y4eOHO-MCCIIe10BaTEIbCKON
JesITeIbHOCTH, OCBOCHUH IIPABUJI OE30MaCHOTO OOpaIeHHsI C BELIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipy wm3yyeHHMM XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0OO0pa3oBaHMs BaXHOE 3HAYCHUE
pUOOpEITN TaKue e, KaK:

- (OopMHpOBaHME HHTEIJICKTYAIbHO pPa3BUTONH JUYHOCTH, T'OTOBOM K camMo0Opa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO PEHICHUH, CIOCOOHOM aganTHpOBaThCsl K OBICTPO
MEHSOIIIUMCS YCIIOBHSIM JKU3HH;

- HAmNpaBJICHHOCTh OOy4YeHHs Ha CHUCTEMaTHYECKOe NPHOOIIEHHEe OOyJaromuxcs K
CaMOCTOSITENTLHOW TIO3HABATENBFHON JEATeTbHOCTH, HAyYHBIM METOJaM IO3HAHUS, (OPMHPYIOIIHM
MOTHBAIIMIO ¥ PA3BUTHE CIOCOOHOCTEHN K XUMUU;

- o0ecriedeHHEe YCIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaAIOIIMMHUCS — OIbBITa
pa3HoOOpa3HOW MeATEIbHOCTH, MO3HAHUS W CaMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), IMEIOLINX YHUBEPCAIbHOE 3HAYCHUE JIJIsl pa3IMYHBIX BUJIOB JACATEIbHOCTH;

- (opmupoBanue oOmIel GyHKIIMOHATBLHON M €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH, B TOM YHUCIIE
YMEHHUH OOBSCHATh W OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MHpA, HCIONB3yS 3HAHHUS W OIIBIT,
MOJIy4YEHHBIE [TPU U3YYEHUU XUMUU, IPUMEHSATh UX MPHU PEIICHUN

- Ipo0JIeM B ITOBCETHEBHOM JKU3HU U TPYAOBOM JeSITEIHLHOCTH;

- (opmupoBaHue y oOyyaromMxcs T'yMaHUCTUYECKUX OTHOLICHHM, MOHMMAaHMS LIEHHOCTH
XUMUAYECKUX 3HAHUH JUIs BBIPAOOTKH SKOJIOTUYECKU 11E€I€CO00pa3HOro MOBEICHUS B OBITY U TPYIOBOU
NEeSITeIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBBS 1 OKPY KAIOLIEH MPUPOTHON Cpeibl;

- pa3BUTHE MOTHUBAIMH K 00y4eHHIO, CIOCOOHOCTE K CAaMOKOHTPOJIIO U CAMOBOCIUTAHUIO HA
OCHOBE YCBOECHHS O0IlEYEIOBEYECKIX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis u
HaNpaBJICHHOCTHU JaJbHEUIIEr0 00yUeHHs.

O6miee uucio yacoB - 136 gacoB: B 8 kimacce — 68 gacoB (2 yaca B Hezeno), B 9 kiracce — 68
gacoB (2 gaca B HEJIEIIO).

COJEPXAHUME OBYUYEHUA

Coaep:xxanue 00y4yeHus B 8 kiacce

[lepBoHaYaIbHBIE XUMUYECKUE TTOHATHSL.

[Ipenmer xumuu. Posb XMMHUM B )KU3HU 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tella u BellecTna.
®u3nYecKre CBOMCTBA BEIIECTB. ATperarHoe COCTOsiHUE BeliecTB. [loHsTHE 0 MeTomax MO3HAHUS B
xumun. Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeNieHus: CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOXKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuaeckasi ¢opmyrna. BalleHTHOCTh aTOMOB XMMHUYECKHMX JJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAs MOJEKYJIsipHast Macca. MaccoBast
JIOJISI XUMUYECKOTO 3JIEMEHTA B COSTMHCHNM.

KonunuectBo BemectBa. Monbs. MonsipHas macca. B3auMocBsi3p KoJaudecTBa, MacCchl M 4yMcia
CTPYKTYPHBIX €UHUII BemecTBa. PacuéTel mo hopmynaM XuMHYECKUX COCTMHCHHH.

®uznyecKkue U XMMUUECKHE ABICHUS. XUMUYECKas peaklMsl U €€ IPU3HAKKU. 3aKOH COXPaHEHHUS



Macchl BellecTB. XuMUYeckue ypaBHeHHs. Kiaccupukanuss XMMHUYECKMX peakuuil (CoequHeHHs,
pasioXeHus, 3aMelIeHns, OOMeHa).

XUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYJOW, MpaBHIaMH pPabOThI B
nabopatopuu ¥ npuéMamu oOpaimieHust ¢ J1abopaToOpHBIM 00OPYAOBAaHHEM, M3yYCHHE M OIHMCAHUE
(bU3UYECKUX CBOMCTB 00pasIoB HEOPTaHMYECKUX BEIICCTB, HaOMoneHHe (Gu3nueckux (TIaBICHUE
BOCKa, TasHUE JIbJa, paCTUpPAHUE caxapa B CTYIKE, KUIIEHUWE U KOHACHCALMS BOJbI) U XUMUYECKUX
(ropeHue cBeYM, MPOKATMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBHE Meja C KHUCJIOTOW) SIBICHUH,
HaONIOJICHWE W OMHCAaHWE TPU3HAKOB MPOTEKAHUsS XUMHUYECKUX pPeakiuil (pa3okKeHHne caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCIOTBHI C XJOpUIAOM Oapws, pasnoxkeHue ruapokcuaa menu (II) mpum
HarpeBaHMH, B3aUMOJCHCTBHUE XkKene3a ¢ pactBopoM conu menu (II), usydenue croco6oB pasneneHus
cMecedl (C TOMOIIBIO MarHuTa, (QUIHTPOBAHHWE, BBITAPUBAHMUE, TUCTUIULAIMS, XpomaTtorpadus),
MIPOBE/ICHUE OYMCTKU MOBAPEHHOM COJIM, HAOMIOICHHE U ONMCAaHHUE Pe3yIbTaTOB MPOBEICHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUSI MacChl, CO3/JaHUE MOJiesiel MOJIeKy (IIapOCTEPKHEBBIX ).

Baxueiiue npeacTaBUTEIN HEOPraHUYECKUX BEILECTB.

Bo3nyx - cMech razoB. CocrtaB Bo3ayxa. Kuciopoa - 31€MEHT M NOPOCTOE BEMIECTBO.
Haxoxnenue xucimopoja B mpupoje, (pusnueckue M XUMHUYECKHE CBOWCTBA (pEakIMM TOPEHUs).
Oxkcunapl. [lpumenenue xkuciopoma. CrocoObl TOJYyYEeHHs] KHCIOpoJa B JlabopaTopu |
npoMbluieHHOCTH. KpyroBopor kucimopoga B npupoge. O30H - aIoTpomHas MOIU(pHUKAIHS
KHCJIOPO/JIa.

TernnoBoil 3¢p¢dexkT XuMHUECKOW peakuud, TEePMOXHMHUYECKHE YPaBHEHHUS, OJK30- U
SHJOTEPMUUYECKHE PEAKIUU. TOIIMBO: yroJib U METaH. 3arpsA3HEHNE BO3AyXa, YCUJICHHE NapHUKOBOTO
addekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bopopon - snemeHT u mpoctoe BemecTBo. HaxoxaeHue Bogoposa B mpupoje, puzndeckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI oTy4eHus. Kucnorel u comnu.

MoutsipabIii 00bEM Ta30B. Pacy&€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

Odusnueckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PactBopsl. HacelmieHHble u
HEHACBIIICHHbIE pacTBOPBL. PacTBOpUMOCTh BenleCcTB B BojAE. MaccoBasi 0JIsl BELIECTBA B PACTBOPE.
Xumuueckue cBoiictBa Boabl. OcHoBaHus. Ponb pacTBOpoB B NpuUpoAe M B KU3HU 4YEIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arpsa3HeHne NpupoaHbIX BoJd. OXpaHa u O4MCTKA IPUPOAHBIX BOJ.

Knaccudukanus neoprannueckux coeaunenuii. Oxcuapl. Knaccudukanus okcnon

coieoOpazyromue  (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHBIE) H  HECcoJeoO0pa3yrolue.
Homenxkiarypa oxkcnoB. duzndeckne 1 XUMUYECKUE CBOMCTBA OKCUIOB. [losyueHrne okcuaos.

OcHoBanus. Krnaccudukanus ocCHOBaHM: MIENOYM W HEPACTBOPHUMBIE  OCHOBAHMSI.
Homenkiarypa ocHoBanuii. @u3nyecKue U XMMUYECKUE CBOMCTBA OCHOBaHUM. [loydenne ocHOBaHMIA.

Kucnotel. Knaccudukanus xucnor. Homenknatypa kucinor. Pu3MUecKHe W XUMHUYECKHE
cBorictBa KucinoT. Psan akruBHoctu metauioB H.H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coseil.

du3nyecKue 1 XuMH4YECKUE CBOMCTBa cosel. [lonydenue coneil.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCITMHEHUM.

XVMMHYECKUH SKCIIEPUMEHT: KaUECTBEHHOE OIPENEIICHUE COAEpKaHUs KHUCIOpOAa B BO3IYyXE,
MoJiyueHue, coOupaHue, pacrno3HaBaHME M M3y4YeHHE CBOWCTB KHCJOpona, HaOIIo[eHHe
B3aMMOJICICTBUS BEIIECTB C KHCIOPOAOM M YCJIOBHUS BO3HMKHOBEHMS M IPEKPAILECHUS TOPEHUS
(mo>kapa), o3HaKOMJICHHE C OoOpaslamMu OKCHJOB M ONHCAaHWE WX CBOMCTB, MOJyYCHHE, COOMpaHUE,
pacrio3HaBaHHe ¥ U3yUeHHE CBOWCTB BOAOPOAA (TOpEHHE), B3aUMOIEHCTBHE BOJOPO/A C OKCHUAOM MEAH
(IT) (BO3MOHO HCIIOIB30BaHKME BUACOMATEPHAJIORB), HAOIIOIEHHE 00pa3IlOB BEIICCTB KOJTMYECTBOM |
MOJIb, HCCJEIOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IUYHOM PpPacTBOPUMOCTHIO,
MPUTOTOBJIEHWE PACTBOPOB C OMNPEACIEHHOM MacCOBOM JOJIEM pacTBOPEHHOrO  BEILIECTBA,
B3aMMOJICHICTBHE BOJBI C MeTaulaMH (HATpUeM U KajblFieM) (BO3MOXKHO HCIIOJIh30BAHHE
BUJICOMATEPHAIIOB), HCCJIEIOBAaHUE OOpPa3[[0OB HEOPraHMYECKMX BEUIECTB Ppa3IUYHBIX KIJIACCOB,
HAOMIOZCHNE W3MEHEHHMsS OKpacKd HWHIMKATOPOB B PACTBOpaX KHUCIOT M ILEJNOYEH, H3ydeHHE
B3auMozeicTBusa okcuaa menu (II) ¢ pacTBOpoM CepHOW KHCIOTHI, KUCIOT ¢ METaJJIaMH, PEaKIUi
HEUTpanu3aluy, MOJTYyYEeHUE HEPaCTBOPUMBIX OCHOBAHUHM, BBHITECHEHHE OJHOIO METajlla JAPYTHM M3
pacTBopa CoJiv, pelIeHUE HKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «BakHelIne Kiacchl HEOPTaHMYECKUX
COCIIMHECHUI.



Ilepuoanueckuii 3akoH u [lepuoguueckas cucrema xumuieckux 3nemeHToB [[.1. Menpaeneena.
CrpoeHune aToMOB. XuMHU€eCKasi CBA3b. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIUH.

[lepBble MONBITKM KJIACCU(PUKALMM XUMHUECKUX 3JI€MEHTOB. [IoHATHE O rpynmax CXOAHBIX
AJIEMEHTOB (ILLEJOYHbIE U ILIEJIOYHO3EMENIBHBIE METAJIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpPBIE 00pa3ytoT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

ITepuonnueckuit 3axoH. [lepuoanueckas cucreMa xumudeckux snemenTos .M. Menneneesa.
Kopotkonepuonnas u jymuHHONepuoaHas ¢opmsl Ilepuonnueckoil cucteMbl XUMHUYECKUX 3JIEMEHTOB
J.U. Menneneesa. [lepuonsl u rpynnsl. PU3H4eCKU CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOA
Y TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocraB aToMHbIX siaep. M3oronel. Dnektponsl. CTpoeHUE IIEKTPOHHBIX
o0oouek atoMoB mepBbIX 20 xuMuueckux 3aemMeHToB [lepuonnueckoii cucremsl [[.1. Menneneena.
XapakTepuCTUKa XMMHYECKOI0 D3JIEMEHTa II0 ero mnojoxeHuro B llepuommueckon cucreme JI.H.
Menneneesna.

3aKOHOMEPHOCTH HM3MEHEHUS pajnyca aTOMOB XMMMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX H
HEMETAJUIMYECKUX CBOWMCTB IO TpylnmaM M nepuoaaMm. 3HadueHue I[lepuoanyeckoro 3akoHa U
IIepnonnueckoi CHCTEMbI XMMUYECKUX 3JIEMEHTOB Ul pa3BUTHs HayKu U npaktuku. J[.11. Mennenees
- YUEHBIN U TpaXkJaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (MoisgpHast 1 HETIONApHAst) CBSA3b. DIIEKTPOOTPHUIIATEIBHOCTD
XUMHMYECKHX 3JIeMeHTOB. VIOHHast CBSI3b.

Crenenp okucieHus. OKUCIUTEILHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporecchl OKUCIeHUS U
BOCCTaHOBJICHMS. OKUCIINTENN U BOCCTAHOBUTEIH.

XUMHUECKUH HKCIEPUMEHT: H3yuyeHHe OO0pa3lloB BEIIECTB METAIOB M HEMETaJUIOB,
B3aMMOJCHCTBUE THAPOKCHAA IMHKA C PACTBOPAMM KHCIOT M INEN0YEH, IPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOLINX IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUuil (FOpEeHHE, pPEeaKLUU
Pa3oKEeHUS, COSTMHECHHUS ).

MexnpeamMeTHbIE CBSI3H.

Peanuszanus MeXNpeaMETHBIX CBS3EH NTPU U3YYEHUU XMMHH B 8 KJ1acce OCYIIECTBIIACTCS Yepes3
UCTOJb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IOHATHUH, TaK W TOHATUH, SBISIOMIUXCS
CHUCTEMHBIMU JJISl OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAY4HBIM (paKkT, TMIOTE3a, TEOpHs, 3aKOH, aHau3,
CHHTE3, KilacCU(pUKaLus, IEPUOJUYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE,
MOJIETb, SIBJICHUE.

®uspka: MaTepus, aroM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIbI,
PalMOaKTUBHOCTb, MOJIEKYIIA, SJEKTPUIECKUNA 3apsil, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE
BEIIIECTBA, ra3, pU3NUECKue BETUUNHBI, €IUHULIBI U3MEPEHMSI, KOCMOC,

IIaHEeTHI, 3BE3761, COIHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpabl, TOPHBIE MOPOJBI, MOJE3HBIE HMCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

Coaep:xanue o0yuenus B 9 kiiacce

BemniecTBo 1 XMMHUYECKas peaKusl.

ITepuonnueckuit 3axoH. Ilepuoanueckas cucreMa xumudeckux snemenTos .M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX
[IEPUOMIOB, KaJIUsl, KaIbLUA U UX COCJUHEHUNM B COOTBETCTBUHU C IIOJIOKEHUEM DJJIEMEHTOB B
[Tepuonuueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJABl XUMUYECKOM CBA3U. THIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUAA XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKMX BEHIECTB. XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K Ppa3iIUYHBIM KJIaccaM HEOPraHMYEeCKUX COCIUHEHUH, TEHETHYECKas CBs3b
HEOPraHUYECKHUX BEILECTB.

Knaccugukanus XMMHYECKMX pEAKIMHA MO0 pasiMYHbIM IpU3HAKaM (II0 YUCIYy U COCTaBy
YUYaCTBYIOIIMX B PEAKIUH BELIECTB, IO TEIJIOBOMY 3((eKTy, Mo M3MEHEHUIO CTENEHEW OKHCICHHS



XUMHUYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH, M0 YYacTHUIO KaTajau3aTopa). JK30- U DHIOTEPMHUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHMSL.

[TonsiTie O CKOpPOCTH XHMHYECKOW peaknuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATHUMBIX
XUMHUYECKHUX peakuusx. [IoHATHE O TOMOreHHBIX M I'eTepOreHHbIX peakuusx. IloHaTtne o karanuse.
[TonsTe 0 xuMHUECKOM paBHOBecuU. DaKTOPHI, BIUSIOUINE HA CKOPOCTh XMMHYECKOW PEAKIUH U
10JIO)KEHHE XMMHUECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE  PEAKIUH, JJCKTPOHHBIA  OallaHC  OKHCIUTENbHO-
BOCCTAaHOBUTENIbHON peakunu. COoCTaBIECHUE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
C MCTIOJIb30BAaHUEM METO/Ia AIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTUYECKONW IUCCOLMALMU. OJIEKTPOJIUTBI U HEIJIEKTPONUTHL. KaTHOHBI,
aHMOHBI. MexaHU3M IUCCOLMAINY BEUIECTB C Pa3IMYHbIMU BHIaMU

xuMHu4eckol cBs3u. Ctenens nucconuanui. CHIIbHBIC U cIa0ble SIEKTPOIUTHL.

Peakiun moHHOTO OOMEHA. YCIOBHUS TPOTEKAaHWS PEAKIMi HMOHHOTO OOMEHa, TOJIHBIE H
COKpalI€HHbIE HMOHHbIE ypaBHEHHs peakiuil. CBolicTBa KHCJIOT, OCHOBaHMM M COJIEl B CBETE
MIPEACTABICHUIN 00 JIEKTPOIMTHUECKON auccornuaruu. KadecTBeHHbIE peakiiuu Ha WOHBL. [loHsTHE O
TUAPOIIN3E COJICH.

XUMUYECKUH OKCHEPUMEHT: O3HAKOMJIGHHE C MOJENSAMHU KPUCTANIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB - METAJJIOB M HEMETAIIOB (rpadurta u anmmasa), CI0’KHBIX BEIIECTB (XJI0pUaa
HATpHUsl), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOW peakIUu OT BO3JACHCTBUS Pa3INUHBIX
(bakTOpOB, UCCIIEAOBAHHUE IEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpoIlecca AUCCOLHUAIIUN KUCIIOT,
menoued © coseld  (BO3MOXKHO — HCIOJIb30BaHWE BUJEOMATEpPHAlIOB), TPOBENECHHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKH TPOTEKAHUS peaKkIuid HOHHOro oOMmeHa (oOpazoBaHHME OCajKa,
BbIIEJICHHE Ta3a, 00pa3oBaHWE BOJbI), OMNBITOB, HWJUIIOCTPUPYIOMIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEAKUUN (rOpeHHE, pEeaklUHUH pas3lioKEHUs, COEAMHEHHUs), paclo3HaBaHHE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KAa4eCTBEHHBIX peakUuMid Ha HOHBL, pELICHUE
SKCIIEPUMEHTAIbHBIX 3a4a4.

HewmeTtanibl 1 uX coeTMHEHUS.

OOmast xapakTepucTHka ragoreHoB. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIE CTETIEHU
okucnenus. CtpoeHue u pu3nUeCKre CBOWCTBA MPOCTHIX BEUIECTB - TaJIOTEHOB. XMMHUUYECKHE CBOMCTBA
Ha TpHUMepe XJopa (B3auMOJCHCTBHE C MeTalllaMH, HEMETalIaMM, ILIeJo4aMH). XJIOPOBOAOPO.
CongHast KHCIIOTa, XHMHUYECKME CBOMCTBa, IMOJy4YeHUE, MNpuMeHeHue. [lelictBue xyopa u
XJIOPOBOZOPOJa Ha OpraHu3M 4ejoBeka. BakHele XJI0puabl U UX HAXOKIEHHUE B IPUPOJE.

O6mas  xapakrtepuctuka djgeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHMUSL.

Ctpoenne u (Qu3MUECKHE CBOMCTBA MPOCTBHIX BEIIECTB - KHUCIOPOJA W CEphbl. AJUTOTPOITHBIE
MOIU(UKAIIIH KUCIOPO/Ia U cepbl. XUMHUECKUE CBOMCTBA cepbl. CepoBOIOPOI, CTPOCHUE, (PU3NIECKHE
U XuMH4Yeckue cBorcTBa. OKCHUIIBI Cephbl KakK MPEACTaBUTENN KHUCIOTHBIX OKCUIoB. CepHas KUCIOTa,
¢du3nyeckue U XuMHUYECKUE CBOMCTBA (00IIME KaK MPEICTaBUTENS Kiacca KHCIOT U CIICHU(pHUECKHUE).
XUMUYECKHE peaklliy, JIeXKallle B OCHOBE MIPOMBIIIJIEHHOTO CII0c00a MOIYy4eHHs CEPHON KUCIIOTHI.

[Tpumenenne. Conu cepHON KHUCIOTHI, KaUeCTBEHHAsI peakiys Ha cyiabdaT-uoH. Haxoxaenue
cephl U €€ COCAMHEHHUI B MpUpOJE. XUMUUECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCTUHEHUSIMU
cepsl (KUCIIOTHBIE JOXK/IU, 3arpsi3HEHUE BO3/1yXa H BOZOEMOB), CITIOCOOBI €r0 MPeA0TBPALICHHUS.

O6mass  xapaktepuctuka d3yeMeHToB VA-rpymnmbl.  OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIICHMSL.

A3oT, pacipocTpaHeHue B IpUpoe, (pu3ndeckue u XuMHIeckue cBoicTBa. KpyroBopot azora B
npupoje. AMMHAaK, ero (u3N4YecKue M XWMHYECKHE CBOMCTBA, MojydeHHe U npumeHenue. Conu
aMMOHHUSA, UX (QU3NYECKHEe U XUMHUYECKHE CBOMCTBA, MpuMeHeHHe. KadecTBeHHas peakiusi Ha WOHBI
aMMOHHs. A30THasi KHCJIOTa, €€ TMOolydyeHue, (U3NYecKue M XHMHYECKHe CBOicTBa (o0mme Kak
Mpe/ICTaBUTENs Kiacca KUCIOT U cnenuduueckue). Vcrnonap3oBaHHe HUTPATOB U COJIEH aMMOHHUS B
KayecTBE MUHEPAIbHBIX YA0OpeHHH. XMMHUECKOE 3arps3HEHUE OKPYXKAroIel cpelbl cOeTMHEHUSIMU
a30Ta (KUCJIOTHBIE JT0K/IH, 3arpsi3HEHNE BO3/yXa, [TOUBbI U BOJOEMOB).

docdop, amnorponHeie Mogudpukanuu Gocdopa, hpuznyeckre 1 XUMUIeckue cBorcTBa. OKcu
dbochopa (V) u dochopnas xkucnora, Qusnueckne U XUMHUUYECKHE CBOICTBA, IMOIy4YCHHE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YIOOPEHUH.



O6mass  xapakrtepuctuka djeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHUST aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIICHMSL.

VYrnepon, amnoTrpomnHble MOAW(UKAIMKM, PAcIpoOCTpaHEHHWE B MpHUponae, (usmyeckue u
XUMUYeCKHe cBoiicTBa. Axcop6mus. KpyroBopor yriepoma B mpupoae. OKCuabl yriepojaa, ux
¢bu3nyecKkre U XUMHUYECKUE CBOMCTBA, ACMCTBUE HA KMBBIE OPraHU3MBI, IOJyYE€HUE U MPUMEHEHHE.
DKosornyeckue npoodaeMbl, CBA3aHHbIE C OKCUa0M yriaeposa (IV), runoresa rnoGaibHOTO MOTEIICHUS
KJIMMAaTa, TapHUKOBBIHN 3 (eKT. YroapHas KUCIOTa U €€ COU, UX GU3NYecKre U XUMUYECKUE CBOICTBA,
noJjiy4eHue u npuMenenue. KauectseHHas peakius Ha KapOoHaT-HOHBI. Mcnonb30BaHne KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHauanbHBIE MOHATHUS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCUHEHUAX yrieposa (MeTaH,
3TaH, OJTWUJIEH, AaleTHJIeH, JTaHOJ, TIJIMLUEPHH, YKCycHas KucioTa). I[IpupogHble HMCTOYHUKH
YIII€BOAOPOAOB (Yroiib, IPUPOIHBIN ra3, HeTh), MPOAYKTHI UX MepepabOoTKu (OEH3HH), X POJIb B OBITY
Y IPOMBIIIIEHHOCTH.

[TonsaTne o 6MOTOrMYecKH BaXKHBIX BEIIECTBAX: XKUPaAX, OeIKax, yrIeBOAax - U UX POJIH B )KU3HU
yenoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢pusnueckue 1 XMMUUYECKHE CBOWCTBA, MOJIy4YeHUEe U npuMeHenue. CoequHeHus
KpemHHs B mpupojge. OOmue mnpeactaBieHuss o0 okcuae KpeMHus(1Y) m KpeMHUEBOW KHCIIOTE.
Cunukartel, UX UCIOJb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH. BakHeilmue cTpouTenbHble
MaTrepuabl: KepaMuKa, CTEKJI0, IIEMEHT, OETOH, Jkee300eToH. [Ipo6iembl 0€301MacHOT0 UCTIOJIb30BAHUS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

XUMHUYECKUH IKCIIEPUMEHT: U3YYCHHE 00Pa3Il0B HEOPTraHUIESCKUX BEIICCTB, CBOMCTB COJISTHOM
KHUCJIOTHI, TPOBEJCHUE KAUYECTBEHHBIX pPEAaKUWH Ha XJIOPUI-MOHBI M HaAOJIIOJCHHE TNPHU3HAKOB HUX
MIPOTEKAHUS, OTIBITHI, OTpaXKkarolne Gu3nIecKre U XUMUYECKHEe CBOMCTBA FAJIOT€HOB U UX COECIMHEHUI
(BO3MO’KHO UCIIOJIb30BaHUE BUIE€OMATEPHUAIOB), O3HAKOMIJICHHUE ¢ 00pa3IiaMu XJI0PUIO0B (TaIOTeHHUIOB),
O3HaKOMJIEHHE C 00pa3LiaMu cephl U €€ COeTUHEHUSIMH (BO3MOYKHO HCIIOIb30BaHUE BUICOMATEPHAIIOB),
HaOJI0eHNE Tpoliecca OOYTIMBaHUA caxapa MoJ ACWCTBUEM KOHIECHTPHUPOBAHHOM CEPHOM KHCIOTHI,
M3y4eHNEe XUMHUUYECKIX CBOMCTB pa30aBlIeHHON CEpHOM KHUCIIOTHI, MPOBEJICHNE KAaYeCTBEHHON PEaKIluu
Ha cynb(haT-uoH U HAOMIOIeHUE MTPU3HAKA €€ MPOTeKaHHsI, 03HAKOMJIEHUE ¢ PU3NUECKUMHU CBOMCTBAMU
azoTta, (hochopa u ux coequHEeHNH (BO3MOKHO HCTIOIB30BaHUE BUICOMATEPHAIIOB), 00pa3IiaMu a30THBIX
u QochopHbIX yaoOpeHui, mogyyeHue, cooupanue, pacrlo3HaBaHHEe U HW3YYE€HHE CBOMCTB aMMHaKa,
MIPOBEJICHUE KAYECTBEHHBIX pEaklMii Ha MOH aMMOHHUS U ¢ocdaT-uoH M U3YyYeHHE MPU3HAKOB HUX
IIPOTEKAHUs, B3aMMOJECHCTBHE KOHLEHTPUPOBAHHONW a30THOM KHUCJIOTBI € MEAbI (BO3MOXKHO
MCIOJIb30BaHUE BUJIEOMATEPHAIIOB), U3yUE€HUE MOJIETIC KPUCTAIUIMUECKHUX PEIIETOK anmasa, rpadura,
¢bymiepena, 03HaKOMIICHHE C IPOLIECCOM aICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YTIIIEM
U YCTPOMCTBOM IMPOTHBOrasza, IMOJy4YeHHe, cOoOMpaHue, paclo3HaBaHWE U U3y4YCHHE CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEJCHUE KAUeCTBEHHBIX PEaKUUil Ha KapOOHAT M CHJIMKAT-MOHBI M H3yueHUE
MPU3HAKOB UX MPOTEKaHMS, O3HAKOMJICHHE C MPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH, PEeUICHHE
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BakHelne HeMeTalIbl U UX COEAUHEHU.

MerTanibl ¥ X COETUHEHUS.

OO0mrast XapaKTepUCTHKA XUMHUECKUX AJIEMEHTOB - METAJUIOB HA OCHOBAHUU HMX TOJIOXKEHUS B
[Tepuonuueckoit cucreme xumuueckux snemMeHToB J[.M. MenaeneeBa u ctpoeHus atoMoB. CTpoeHue
MeTaJIJIOB. MeTajuinueckas CBsi3b U METAJUIMUECKAsh KPUCTAIUINYECKAs! PEIIETKA. DIIEKTPOXUMUYECKHUI
psAn HanpsDKeHHH MeTaioB. DU3MYECKHEe M XUMHUYECKHE CBOWCTBAa MeTaioB. OOmme CrocoObl
nojryyeHus MetaisioB. [IoHsATHE 0 KOPPO3UM METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CrmuniaBsl (CTalb, YyTyH, TIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[I{eounble MeTaJuIbl: MoOJOKeHUE B [lepuoandeckoil cucreMe XUMHUYECKHUX 3yieMeHToB JI.1.
MenpeneeBa, CTpOCHHE UX aTOMOB, HaX0oXkIeHue B pupoje. duznueckrue U XUMUYECKUe CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCHIbl M TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHne menoYHbIX METANITIOB
U UX COCOUHEHUN.

[IlenoyHo3emMenpHbIE METAJUIBI MAarHU W KajbLuid: monokeHue B Ilepuoanueckoil cucreme
XUMHUYECKUX 351eMeHTOB [[.1. MenaeneeBa, CTpoeHuE MX aTOMOB, HaX0XJeHUE B npupojie. usnyueckue
U XMMHYECKHE CBOMCTBA MarHus M KanblMs. BakHelne coeaMHEHUs Kanblusl (OKCUJ, THAPOKCUT,
conn). JKECTKOCTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: mnonoxeHue B Ilepumonnueckoil cucreme Xumuueckux dnemeHto J.U.



MenpeneeBa, CTpOEHHE aToOMa, HaXxOXIAeHUE B mpupoie. PU3MYECKHME W XUMHUYECKHE CBOWMCTBA
amoMuHMS. AM(OTEpHBIE CBONCTBA OKCH/IA U TUIPOKCH A AITFOMHHHSL.

Kenezo: nonoxenue B Ilepuonnueckoi cucreMe xumuueckux snementoB .M. Menaeneena,
CTPOEHUE aToOMa, HaXOXJACHHE B npupoje. OPuznueckre U XUMMUYECKHE CBOWCTBa >kene3a. OKCHbL,
ruApokcuabl U coiu conu xenesa (I1) u sxenesa (III), ux cocra, cBOWCTBA U MOTy4YEHUE.

XVUMUYECKUH OKCIIEPUMEHT: O3HAKOMIIEHHE C oOpa3laMd METAJJIOB M CIUIABOB, UX
(bu3MYeCKUMHU CBOWCTBAMH, M3y4YEHHE PE3yJIbTaTOB KOPPO3UU METANIOB (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), OCOOCHHOCTEW B3aWMOACHCTBUS OKCHJIAa KAJIBIUS M HATPUS C BOJOU (BO3MOXKHO
UCIOJIb30BaHNE BUAEOMATEPUAJIOB), HCCIEA0BaHNE CBOMCTB XKECTKOM BOBI, MPOIlecca TOPEHUSI Kele3a
B KHCIIOpO/ie (BO3MOXKHO HCTOJIb30BaHUE BUACOMATEPUAIIOB), IPU3HAKOB MPOTCKAHUS Ka4eCTBEHHBIX
peaknuii Ha WOHBI (MarHus, KaJblus, amtoMuHus, nuHka, xeme3a (II) m xenesa (1), memm (II),
HaOIItOJICHWE M OIHMCaHUE IMPOIECCOB OKPAIIMBAHUS IUIAMEHU WOHAMH HATPHsl, Kalus U KabIIHs
(BO3MOXKHO HCIIOJNBb30BaHUE BHUAEOMATEpUAIOB), UCCIIEOBaHHE aM(OTEPHBIX CBOWCTB THUAPOKCHAA
ATFOMHUHHUS U THAPOKCUIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 331a4 10 TeMe «BakHel e MeTasisl
U UX COCTUHEHUS».

XHUMHS ¥ OKpYXKarolas cpeaa.

BemectBa u martepuanbl B NOBCEAHEBHOM >XKM3HM YeloOBeKa. be3omacHoe HCHOJb30BaHUE
BEIIECTB U XUMUYECKHX peakiuii B ObiTy. [lepBas moMoIIh Mpu XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpYXKaroliel cpeabl (MpenesbHas TOMyCTUMas KOHIEHTparus
Bemiect (nanee - [1/IK). Ponb XxuMuu B pemieHnu 3K0JIOTHIECKUX MPOOIIEM.

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YeHHE OOpas3I[0B MaTepuanoB (CTEKJIO, CIUIaBbl METaJIOB,
IIOJINMEPHBIE MaTepUaIbI).

MexnpenMeTHbIE CBS3U.

Peanuzanusi MeXIpeAMETHBIX CBSA3€M MpH N3YYEHUHN XUMHUH B 9 Kilacce OCYILECTBIISIETCS Yepe3
UCIIOJIb30BaHWE Kak OONIMX €CTECTBEHHO-HAyYHbIX MOHSTUNA, TaK W TIOHATUH, SBIAIOMINUXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ure ecTeCTBEHHO-HAy4YHbIE TMOHATHA: HAY4YHBIH (DaKkT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIM3,
CUHTE3, KJIacCU(UKAIUs, TEPUOANIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT, MOJACTUPOBAaHNE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(pPEeKT, TEXHOTIOTUsI, MAaTEPHAIIBI.

®dusnka: Marepusi, aroM, DJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIUJ, H3OTOIIbI,
PaZMOaKTUBHOCTh, MOJIEKYJIA, SJEKTPUUECKUN 3apsijl, MPOBOJHUKH, MOTYIMPOBOIHUKH, JUIIEKTPHUKH,
(hOTOAJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3, PACTBOP, PACTBOPUMOCTb,
KpUCTAJININYECKasi penéTka, CIUIaBbl, (U3NYECKUE BEIUYUHBI, CAUHMIIBI U3MEPEHHs, KOCMUYECKOE
MIPOCTPAHCTBO, TIAaHETHI, 3BE3/1b1, COJHIIE.

buonorus: dotocunte3, apixaHue, OWocdepa, SKOCHCTEMa, MHHEPATbHBIE YIOOpEHWUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaAIBI, TOPHBIC MOPOJIBI, TOJIE3HBIC HCKOMAEMBIC,
TOIUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YUYEBHOI'O IIPE/IMETA
«XUMMUS»

W3ydenne XuMHM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HAIpPABICHO Ha JOCTHKCHHE
00yYaroIUMUCS JTMYHOCTHBIX, METalPEIMETHBIX M TPEIMETHBIX Pe3yJIbTaTOB OCBOCHHUS Y4EOHOTO
mpeaMera.

Peanmsarnusi oCHOBHOM 00pa3oBaTEIbHON IMPOrpaMMbl OOIIEro oOpa3oBaHWs HalpaBiIcHA Ha
JOCTIDKEHUE JIMYHOCTHBIX, MeTANPeIMETHBIX H MPeIMETHBIX Pe3yJIbTATOB.

JIngHOCTHBIE pe3yIbTaThl

JIndHOCTHBIE PE3yNAbTaThl OCBOCHMSI OOYYAIOLUIUMUCS MPOrpaMMmbl MO «XHMHUK» OCHOBHOTO
o01ero o6pa3oBaHMs JOCTUTAIOTCS B €JMHCTBE YUEOHOM M BOCITUTATEIBHOM EATEIIEHOCTH OCHOBHOTO
obmiero o0Opa3oBaHUSI B COOTBETCTBHM C TPAJUIMOHHBIMH POCCUHUCKHMHU COIIMOKYJIBTYPHBIMU H
TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIME B O0ILIECTBE IPaBUIAMU M HOPMaMH NIOBEJICHUS, U



CIIOCOOCTBYIOT TIpOIIeCCaM CaMOIO3HAHHWs, CAMOBOCIIUTAHHMS W CaMOpa3BUTHS, (DOpMUpOBaHUS
BHYTpPEHHEH MO3UINH TUYHOCTH.

JIngHOCTHBIE PE3YIbTATHl OTPAXKAIOT TOTOBHOCTH 00YYAIOIINUXCS PYKOBOJICTBOBATHCSI CUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIMN W 00ECTICUNBAIOT PACIIMPEHUE OTBITA B MPOIIECCE peaTn3aiun
OCHOBHBIX HaIlpaBJICHUIN BOCTIUTATEIHPHON JEATEILHOCTH, B TOM YHCJIE B YaCTH:

IMaTpuoTHYeCKOro BOCIIMTAHUSA: [[EHHOCTHOTO OTHOIIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY M HAyYHOMY HACJICIUI0, TIOHMMAaHUS 3HAYCHHS XHUMHUYECKONM HAyKd B IKU3HHU
COBPEMEHHOT0 O0O0IIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOW WHGOpManueid O MepeaoBhIX
JTOCTIDKCHHSIX U OTKPBITUSAX MHPOBOM W OTEUECTBEHHOM XWMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX
3HAHUSAX 00 YCTPOHCTBE MUpPA U OOIIIECTBA.

I'paxxnanckoro BocnuTaHus:

MPEJICTABICHUS O COITMAILHBIX HOPMaX U MIPABHUIIAX MEKITUIHOCTHBIX OTHOIIIEHUH B KOJUICKTHBE,
KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-HCCIIeIOBATEIbCKOM,
TBOPUYECKOH U APYTrUX BUAAX JIEATEIBHOCTH, TOTOBHOCTU K pa3HOOOPa3HOW COBMECTHOM EATETHbHOCTH
MPU BBHITIOJTHEHWH Y4YeOHBIX, IMO3HABATEIbHBIX 3a7ad, BBIITOJIHCHHH XUMHUYECKHX DKCIIEPUMEHTOB,
CO3/IaHUU Y4EOHBIX TPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIU B TIPOIECCE ITOU
y4eOHOU NeATEeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHUE W TOCTYNKH CBOUX TOBAPHINEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIEACTBHIA MOCTYITKOB.

IleHHOCTH HAYYHOTO MO3HAHUSA:

- TI03HABATEJILHBIX MOTHBOB, HAMPABICHHBIX HA TOJYYCHHE HOBBIX 3HAHWHN MO0 XUMHH,
HEOOXOIUMBIX JUTsl O0BSICHEHUS HA0II0JaEMBIX MPOIIECCOB U SIBICHUIA;

- TI03HABATENHHOW, MH(POPMAIMOHHON M YHTATENhCKOW KYIbTYphl, B TOM YHCJIEC HABBIKOB
CaMOCTOATENIbHOH paboThl ¢ Y4YEOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypOH, JOCTYIMHBIMH
TEXHUYECKUMH CPEICTBAMU MH(POPMAITMOHHBIX TEXHOIOTHIA,

- MHTEepeca K OOyYeHHUIO W TIO3HAHHWIO, JIIOOO03HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW ¥ UCCIIEIOBATEILCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTH ¥ YPOBHS 00YUYCHUS B JaTbHEHIIIEM.

@opMHUpOBaHUE KYJBTYPbI 310POBbSI: OCO3HAHWE I[EHHOCTH KHU3HU, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 37I0pPOBbIO, YCTAHOBKH Ha 3/I0POBBIA 00pa3 >KM3HU, OCO3HAHUS MOCIEACTBUN U
HENPUSTHS BPEIHBIX MPUBBIYEK (YMOTPeOICHUS alKOrojs, HAPKOTUKOB, KypeHUs), HEOOXOAUMOCTH
cOOJTI0ICHUSI TIPABHJT 0€30MACHOCTH MIPH OOPAIIEHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHON
JKU3HU.

TpynoBoro BocnuTanusi: popMupoBaHUE HHTEPECA K MPAKTUUECKOMY U3YUEHUIO Tpodeccuii u
TpyJa pa3IHdHOTO POJa, YBAKEHUE K TPYAY U pe3yibTaTaM TPYIOBOU ACSITEILHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHECHHUS NPEIMETHBIX 3HAHWA 10 XUMHH, OCO3HAHHOTO BBIOOpA WHAMBUAYATHHOMN
TPACKTOPHUU MPOJIOJDKEHUS 00pa30BaHUs C YIETOM JTUYHOCTHBIX HHTEPECOB M CITIOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEIIHON TPO(HECCHOHATBLHOM IeATeTbHOCTH B PA3BUTHS
HEO0OXOIMMBIX YMEHUH, TOTOBHOCTh aJIalITUPOBATHCS B IPO(ECCHOHATILHOM cpeie.

IKO0JIOTHIECKOro BOCIUTAHUS:

- DKOJIOTMUYECKHU IIeJIECO00Pa3HOr0 OTHOIIEHHUS K MPUPOJEC KaK MCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMS, IMOHUMAaHHUs IIEHHOCTH 3J0pPOBOTO W 0Oe30macHOro oOpasza >KH3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3HYECKOMY U TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHUS
IIEHHOCTH COOJIFOJICHHS TIpaBUJI OE€30MacHOTO TMOBEACHUS MpU padoTe ¢ BEIIECTBAMH, a TaKXe B
CUTYAIUSX, YTPOIKAIOIIUX 3I0POBBIO U KU3HU JTIOJICH;

- CMOCOOHOCTH MPUMEHSAThH 3HAHMS, TOJIydaeMble NMPU W3YyYEeHUN XUMUH, JUTsl PEIICHUs 3a1ad,
CBA3AHHBIX C OKPYKAIOLICH INPUPOJHON CpEIOW, IOBBIMICHUS YPOBHS JKOJIOTMYECKON KYIBTYpHI,
OCO3HAHUS TJIOOAIBHOTO XapaKTepa JKOJOTUYECKHX MPOOJIeM M IMyTeH MX PEIICHUS MOCPEACTBOM
METOJIOB XUMHHU;

- JKOJIOTHYECKOTO MBIIIICHUS, YMEHHS PYKOBOJCTBOBAaThCI KM B II0O3HABaTEIHHOM,
KOMMYHUKATUBHOU U COLIMAJIBHOW IIPAKTHKE.

MertanpeamMeTHble pe3yabTaThl
B cocraBe MerampeaMeTHBIX pe3yJbTaTOB BBIICHSIOT 3HAYMMbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPH s, TPUHIIMIL, TUIIOTe3a, (PaKT, cucTema, mpolecc,



SKCIIEPUMEHT U JPYroe.), KOTOPbIe MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpEAMETax U
MO3BOJISIFOT HA OCHOBE 3HAHUU U3 ATHX MPEAMETOB (DOPMHUPOBATH MPEICTABICHHE O IIEIOCTHON HAy4IHOMI
KapTUHE MHpa, U YHUBEpCAJIbHbIE Yy4eOHble JAeWcTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHUBHEIE,
PETYIATUBHBIE), KOTOpble o0ecmeunBaloT (GOPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIBHOMY
IUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU4eOHOM NedaTenbHOCTH. MeTanpeIMeTHbIe pe3yabTaThl OCBOCHHS
00pa30BaTeNbHON MPOTrPAMMBI [0 XUMUU OTPAXKAIOT OBIAJCHUE YHUBEPCATHHBIMU MO3HABATEIHLHBIMU
NeHCTBUSAMH, B TOM UHUCIIE:

0a3oBble JIOTHYecKHe AelcTBUS:

- YMEHHUE UCIOJIb30BaTh MPUEMBI IOTHYECKOTO MBIIUICHUS PU OCBOCHUHU 3HAHMI: pacKphIBATh
CMBICT XMMHUYECKUX TIOHATUN (BBIIEISATh UX XapaKTepHBIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
OPYTUMU TIOHATHSMHU), UCIOJB30BaTh TMOHATHS Ui OOBSICHEHHS OTHAEIbHBIX (DAaKTOB M SIBICHUIA,
BBIOMpATh OCHOBAHUS U KPUTEPUH TS KTacCU(DUKAIINH XMMHUYECKHUX BEIIECTB U XUMUYECKUX PEAKITHiA,
YCTaHABIIMBATh MPUYMHHO-CJIEICTBEHHbIE CBS3U MEXIYy OOBEKTaMU U3YYEHHS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIC, 10 aHAJIOTUH ), IIPOBOIUTH BBIBOJIBI U 3aKITFOUCHUS;

- YMEHUE MPHUMEHSTh B Ipoliecce MO3HAHUS MOHSATHUS (MPEAMETHbIE M METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENIU, UCIOIb3yeMble B XHMHH, MPEOOpa3OBBIBaTh MIUPOKO
MpUMEHsSIeMble B XUMHH MOJENbHbIE MPEICTaBICHHUS - XUMUYECKUIl 3HAaK (CHMBOJI DJIEMEHTA),
XUMHYecKkas GpopMmyna U ypaBHEHUE XMMHUYECKON peaklnu - MPH PEIICHUH Y4eOHO-TT03HABATETHHBIX
3a/a4, ¢ y4€TOM STUX MOJENbHBIX MpPEICTaBICHUI BBISBIATh M XapaKTEpHU30BATh CYIIECTBEHHBIC
MPU3HAKHA H3y4aeMBIX OOBEKTOB - XUMHUYECKUX BEIIECTB M XMMHUYECKUX PEAKIUH, BHISABISITH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBA3M W MPOTHBOpPEUMs] B HM3y4aeMbIX Ipoleccax u
SIBIICHUSIX;

0a30BbIe HCCIeI0BaATeILCKUE AelCTBHA:

- YMEHHE UCTIOJH30BaTh MIOCTABJICHHBIE BOMIPOCKHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, 4 TAKXKE B
KauecTBE OCHOBBI ISl (DOpMHpOBAHMUS THIOTE3bl IO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMbIX
CYXKJICHU;

- mpuoOpeTeHue OmbITa MO IUIAHWPOBAHUIO, OPraHMU3AMM W TMPOBEACHUIO YUYEHUYECKUX
SKCIIEPUMEHTOB: yYMEHHE HAONI0AaTh 3a XOJOM IPOIecCa, CaMOCTOSTENILHO MPOTHO3UPOBATH €TI0
pe3ynbrar, (opmynupoBaTh 0000IIEHHS U BBIBOABI IO pe3yJbTaTaM MPOBEIEHHOTO OIbITA,
WCCJIETOBAHMS, COCTABIIATH OTYET O MPOJIEIIAHHON paboTe;

- pabora ¢ nHpopmaruen:

- YMEHHE BBIOMPATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATh MH(DOPMAIIMIO PA3TUYHBIX BHUIOB H
dbopM mpencTaBiICHMS, IMOJY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAY4YHO- MOMYJspHas JUTEparypa
XUMHYECKOTO COJICpIKAaHMsI, CIPAaBOYHbIE TOcoOWs, pecypchl MHTepHETa), KPUTUYECKU OIICHHBATH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

- YMEHHE TPUMEHSTh Pa3IMYHbIE METOMABI U 3aMpOChl IPHU TOUCKE U O0TOOpEe MH(POpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JUIsl BBIOJIHEHHS Y4YE€OHBIX W IIO3HABATENbHBIX 3a7au
OIpeNeIEHHOTO THMA, TNPUOOPETEHHE OMbITa B O0JIACTM HUCHOJB30BAHUSA HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYyJIbTypOM AaKTHUBHOTO HCIIONBb30BAHUS Pa3IUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSTETIFHO BEIOMPATh ONTUMAIBHYIO (hOpPMY MpeCTaBlIeHUsT HHPOPMAITUU 1
WUTIOCTPUPOBATh pELIaeMble 3aJauld HECIOXHBIMU CXEMaMHM, IuarpamMmamu, IpyruMu (popmamu
rpaduKu 1 UX KOMOMHAITUSAMH,

- YMEHHME HCHOJb30BaTh M aHAIM3UPOBATh B IIpolecce Y4eOHOM U HCClea0BaTeIbCKOM
NEeSTeNbHOCTH WH(POPMAIUIO O BIUSHUW MPOMBIIUIEHHOCTH, CEIHCKOTO XO3SCTBA M TPAHCIIOPTa HA
COCTOSTHHUE OKPY KaroUIEH MPUPOTHOMN CPEIbI.

VY oOyuatomerocss 0yayT copMUpOBaHBI CIEAYIONUE YHUBEPCAIbHBIE KOMMYHUKATHBHBIE
nelcTBHA:

- YMEHHE 33]]aBaTh BOIPOCHI (B XOJI€ TUANOra U (MIN) JUCKYCCUH) TI0 CYIIECTBY 00CYKIaeMOi
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BBITIOJHEHHSI IPEATIOKEHHOM 3a/1a4u;

- MpUOOPETEHHE OMbITAa MPE3CHTAIIMN PE3YyIbTATOB BBIMIOJHEHUS XHMHYECKOTO SKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, JIAOOPATOPHOM pabOTHl IO HCCICTOBAHUIO CBOMCTB BEIIECTB, y4E€OHOTO
IIPOEKTA);

- 3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHUKAMH [TO3HABATEIBHON U UCCIIEI0BATEIBCKON
NEeSITeNbHOCTH TPH PEIICHWH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Y4éra OOIIMX HWHTEPECOB H



COTJIACOBaHUS TMO3UIHUHA (00CYXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD», KOOPIAHHAIUS
COBMECTHBIX JICUCTBH, ONMpPEICICHUE KPUTEPHEB IO OICHKE KauyecTBa BBIMOJHEHHOW pabOThI U
Apyrue).

Y oOyuatomerocss O0yayT chOpMHUPOBAHBI CIEAYIOIINEC YHHUBEpPCAJbHbIE PeryjissTHBHbIE
nelcTBHA:

- YMCHHE CaMOCTOSITCIILHO OMPEACIATh LEIH JCSITCIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh M TPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOKO ACATEIBHOCTH, BHIOMpATh HanOojee
3¢ (heKTHBHBIE CITOCOOBI pEIICHUS YIEOHBIX 1 TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITENIEHO COCTABIISTh UITH
KOPPEKTUPOBATH NMPETIOKEHHBIN aITOPUTM JICUCTBUIA MPU BHIMOJHEHUH 33JIaHUI C YYETOM MOJTYy4YECHUS
HOBBIX 3HAHHWK 00 H3y4aeMbIX OOBEKTaX - BEIISCTBAX W PEAKIUAX, OICHUBATh COOTBETCTBHE
MIOJTyYCHHOTO pe3yJIbTaTa 3asBICHHON LENH;

- YMEHHUE HMCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIPE/JlaracMbie B YCIIOBUH 3a/IaHUI.

IIpeameTHbIE pe3yabTaThI

B cocraBe mpenMeTHBIX pE3yNbTATOB IO OCBOCHHIO OO0S3aTENBHOTO  COJCpIKAHUS,
YCTaHOBJICHHOTO JJaHHOH (peepanbHOil pabouelt mporpaMMou, BEIJICTISIOT: OCBOSHHBIE 00YJaIOITUMUCS
HAy4YHBIC 3HAHMSI, YMEHHS U CIIOCOOBI IEHCTBUH, criennduueckue it MpeIMeTHOW 00I1acTi « XUMUS,
BUJBl JICATEILHOCTH IO IMOJIYYEHHIO HOBOTO 3HAHUS, €ro HMHTEpHpeTaluu, NpeoOpa3oBaHUI0 U
MPUMEHEHHIO B PA3ITUYHBIX YU€OHBIX M HOBBIX CUTYaIUsX.

K xoH1y 00yuenus B 8 kinacce y o0ydaromierocs 0ymy chopMupoBaHbl CICYIONINE MPEIMETHbBIE
PE3YNbTATHI 110 XUMUU:

- PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUHN 2JIEMEHT,
MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAsT W HEOJHOPOAHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAsl aTOMHasi M MOJIEKYJsIpHAs Macca, KOJIMYeCTBO BelIecTBa, MOJIb, MOJSpHas Macca,
MaccoBast JOJIsl XUMUYECKOTO JIEMEHTa B COSIMHEHUU, MOJISIPHBIN 00bEM, OKCH/I, KHCIIOTA, OCHOBaHUE,
COJIb, AJIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaklys, KjJacCu(PUKaIus peaKkiuii:
peaKiuu COSAMHCHHS, PEaKIHH PA3JIOKCHHsI, PEaKIHH 3aMEUICHHs, PEeaKIuu OOMEHa, 3K30- U
SHJOTEPMUUYECKHUE PEaKIMHU, TEIUIOBOM 3(P(GEKT peakiuu, SApO aToMa, JICKTPOHHBIM CIIOH aToMa,
aTOMHasi OpOUTaNIb, PAINYC aTOMa, XUMUYECKasl CBS3b, MOJSIPHAS U HEMOJSPHAs] KOBAJICHTHAS CBS3b,
MOHHAsl CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCcOBast 10JIs BellecTBa (IIPOLIEHTHAs KOHIICHTpAIus) B
pacTBope;

- WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHSATHI U MPUMEHSTH 3TU MOHSITUS
P OMUCAHWH BEIIECTB U MX MPEBPAICHHIA;

- HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJeHHsS (OpMyJ BEUIECTB M YpPaBHEHHM
XUMHYECKUX PEAKIIUN;

OTIpe/IeNIATh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIIEHb OKUCIICHUS
JJIEMEHTOB B OWHApHBIX COCOUHCHHSX, MPUHAMIC)KHOCTh BEIIECTB K ONPEeAeIEHHOMY KIIACCy
coequHEeHnI 1Mo (opmyrnaMm, BUJI XUMHUYECKOW CBSI3U (KOBAJIEHTHAs M MOHHAsl) B HEOPraHMYECKHUX
COCJIMHECHMUSIX;

- packpeiBath cmbica [lepuoandeckoro 3akona JI.J. MeHnneneeBa: JO€MOHCTPUPOBATH
MOHMMAHHUE TEePUOJUIECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX JSJIEMEHTOB OT HMX TMOJIOKEHHUS B
[leproanueckoil cucteme, 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4Y€HUs, 3aKOHa ABOTagpo, OMHCHIBATH M XapaKTEepPH30BaTh TAOIHUHYIO (GOpMy
[Teproanyeckoil CHCTEMbl XMMHUYCCKHX JJIEMEHTOB: pa3liMyaTh MOHSTUS «riiaBHas noarpymma (A-
rpynmna)» u «mobouynas mnoarpynna (b-rpynma)», Manble W OONbLIME TEPUOABI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpble uMeroTcs B Tadnuie «llepuonnyeckas cucrema xumudeckux anementos JI.1.
MenpeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOSHUS aTOMOB XUMHUYECKUX DJIEMEHTOB (COCTaB H
3apsij siapa, o01iee Ynucio JEKTPOHOB U paclpeeseHUe UX TI0 AIEKTPOHHBIM CIIOSM);

- KJIacCU(UIUPOBATh XUMHUYECKHE OJJIEMEHTHI, HEOPraHWMYECKHUE BEIIECTBA, XUMHYCCKHE
peakmuu (1Mo YMCITY ¥ COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIIOBOMY YD PEKTY);

- XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOATBEPK/Iasi OMHMCAHWE NpPUMEpPaMH MOJEKYISPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHMHUYECKUX
peaKLuii;

- TPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,



BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALLEHUI B pa3INYHBIX YCIOBUSX;

- BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMEHTa 1o (GopMyJie COeIMHEHNUs, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, POBOAUTD
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON pPEaKIUU;

- IPUMEHATH OCHOBHBIE ONIEPALINU MBICIUTEIbHON AEITEIbHOCTH - aHAJIU3 U CUHTE3, CPABHEHHE,
0000111eHre, CUCTEeMATH3AINIO0, KIACCU(HUKAIINIO, BBISIBICHUE MPUYNHHO-CIICACTBEHHBIX CBSI3€H - IS
M3YYECHUsI CBOMCTB BEIIECTB M XMMHUYECKHUX PEaKIHMi, €CTECTBEHHO-Hay4YHbIE METOJbl MO3HAHUS -
HaOJI0ICHNE, U3MEPEHKE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEalbHbIM U MBICIICHHBIN ),

- CJIeZIOBATh MpaBUjIaM MOJIb30BaHUS XUMUYECKON MOCYI0N U JIabopaTOPHBIM 000PYIOBAHHUEM,
a TaKkKe MpaBWiIaM OOpAIIeHUsl C BEIIECTBAMU B COOTBETCTBHUHM C WHCTPYKIHMSIMU IO BBIMOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHIO U COOMPAaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOAA
U KHCIIOpOJa), NPUTOTOBIEHHUIO PAacTBOPOB C ONPEACIEHHOM MAaccoBOM [0yied pacTBOPEHHOTO
BEIIECTBa, TUIAHUPOBATh M MPOBOAUTh XMMHUYECKHE SKCIIEPUMEHTHI 10 Paclo3HaBaHUIO PacTBOPOB
IIeJI0Yel U KUCIIOT C TIOMOUIbI0 HHANKATOPOB (JIakMyc, peHosdranent, METHIOPAHX U IPYTHE).

K xoH1y 00yuenus B 9 kinacce y odOydaromierocs 0yy chopMupoBaHbI CIICIYIONINE MPEIMETHbBIE
pE3yJIbTAThI 110 XUMUU:

- PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHITHI: XUMHUYECKHUH 2JIEMEHT, aTOM, MOJIEKYJIa,
HOH, KaTHUOH, aHUOH, IPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTD,
CTENEeHb OKHCIICHUS, XMMHUUYECKas peaklus, XUMHUYecKasl CBS3b, TEIJIOBOH 3(D(EeKT peakiuu, Mob,
MOJISIPHBI  00BEM, PpacTBOp, SJICKTPOIUTHI, HEINEKTPOIHUTHI, SJICKTPOIUTHUYECKAs JUCCOLMALIMS,
peakMu HOHHOTO OOMEHa, KaTaliu3aTop, XMMHYECKOEe paBHOBECHE, OOpaTHMble M HEOOpaTHMBbIC
peaKkiuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTEb, OKUCIEHUE U
BOCCTAHOBJICHHE, aJIOTPOIHUs, aM(OTEepHOCTh, XHUMHUYECKas CBs3b (KOBaJIEHTHas, HOHHas,
MeTaJIJIN4ecKasi), KpUCTAUINYECKash PEIIETKA, KOPPO3Hsl METAJIOB, CILIABbI, CKOPOCTb XMMMUYECKOM
peakuuu, npeneapbHo nonyctumMas konueHtpanus [IJIK BemecTsa;

- WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUI U NPUMEHSTH 3TU MOHSITHS
MIPY OMMCAHHUH BEILIECTB U UX MPEBPAICHHI;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIsI COCTaBJICHHsS (OpPMYINl BEIIECTB M YpaBHEHUH
XUMHYECKUX PEAKIIU;

- ONpEAENATh BAJIEHTHOCTb M CTENEHb OKUCIECHHUS XMMHUYECKHUX JIEMEHTOB B COECIUHEHUSX
Pa3IMYHOIO COCTaBa, MPUHA/IEKHOCTh BEUIECTB K OMPEeIEHHOMY KJlaccy COeAMHEHUM 1o hopMyiam,
BUJ XMMHYECKON CBA3M (KOBAJIECHTHAs, MOHHAs, META/NINYECKasi)) B HEOPraHMYECKUX COEIMHEHUSX,
3aps[] MOHA MO XUMHYECKOH Qopmyse, XapakTep cpeabl B BOAHBIX PacTBOpax HEOPTaHUYECKUX
COCIMHEHUH, TUIl KPUCTAITINYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

- packpsiBaTh cMbica [lepuoamyeckoro 3akona /.M. MennaeneeBa u JAEMOHCTPUPOBATH €r0
NOHMMAaHME: OIUCHIBaTh M XapakTepuszoBaTh TabnuuHyto ¢(opmy Ilepumomuueckoit cucrembl
XMMHYECKHX JJIEMCHTOB: pa3jinyarh MOHATHS «rjaBHas mnoarpymnmna (A-rpymma)» U «moOo4Has
noarpynna (b-rpymnma)», mansie U OoJbIIMe EPUOIBI, COOTHOCHTH 0003HAUEHHSI, KOTOPBIE HMEIOTCS B
MepUOINYECKO TalNHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB
(coctaB U 3apsp sipa, oOIIee YUCIO DJIEKTPOHOB M pACIpPENEICHUE UX IO DJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB 3JIEMEHTOB U MX COECIUHEHH B Mpejaenax
MaJlbIX IIEPUOJIOB U INIABHBIX MOATPYII C Y4ETOM CTPOECHUSI UX aTOMOB;

- KiIaccupuUUpOBaTh XUMHUYECKHUE OJJIEMEHTHhI, HEOPraHMYeCKHe BEIIeCTBa, XUMHYECKHE
peaknuu (MO YUCIy U COCTaBy y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TeIIoBOMY 3(ddekry, mo
M3MEHEHHUIO CTENEeHEl OKUCIECHUS! XUMUYECKUX JIEMEHTOB);

- XapakTepu30BaTh (OMUCHIBATh) 00ILIME U crenn(UIecKue XUMUYECKUE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOJTBEP)KJasi ONHMCAHHWE MPUMEpPAMH MOJEKYISIPHbIX W HOHHBIX YpaBHEHH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUII;

- COCTaBJISITh YPaBHEHUS AIEKTPOIUTUYECKON JUCCOLUAIIUH KUCIIOT, IIeJIoueil U coJiell, MOJIHbIe
U COKpalI¢HHBIC ypaBHEHUS peaklIUid HOHHOTO OOMEHAa, ypaBHEHHUsS PEaKIUW, MOATBEPM KIAIOIINX
CYLIECTBOBAHHE F€HETUUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IUYHBIX KJIACCOB;

- pacKpblBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUI  IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITHX peaKIuii;

- TPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTHM OT MX CTPOEHHUS, BO3MOKHOCTH



IPOTEKaHUsI XMMUYECKHX MPEBPALCHNI B pa3IMYHBIX YCIOBHSX;

- BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB, MAaCCOBYIO JOJIO
XMUMHYECKOI'0 JIEMEHTA M0 (OpPMYJi€ COEJMHEHNUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON PEaKIUU;

- cOOJTIOIaTh MPaBHJIA TIOJI30BAHUS XMMUYECKOM MOCYI0M 1 1abopaTOpHBIM 000pyAOBaHHUEM, &
TaKXKe MpaBuia OOpalleHHs C BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSAMH IO BBITOJHEHHIO
1a00paTOPHBIX XUMHUUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

- TNPOBOAMTH pEAKIHMH, IOATBEPKAAIONNE KAadeCTBEHHBIH COCTaB pPAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPUAOPOMUI-, HOIUA-, KapOoHAT-, docdaT-, cCuIuKar-, cynbdar-,
TMJIPOKCU-UOHBI, KaTHOHBI aMMOHMSI M MOHBI W3YYEHHBIX METAUIOB, NPHCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHUYECKHUX BEIECTB;

- IPUMEHSTh OCHOBHBIE ONIEPAIIMH MBICIUTEIBHOM AEATEIBHOCTH - aHAJIN3 M CUHTE3, CPABHEHUE,
0000111eHIEe, CUCTEMATU3ALMIO, BBISIBIICHHE IIPUYUHHO-CIICICTBEHHBIX CBSI3€H - I U3yUEHHs CBOWCTB
BEIIECTB U XMMUYECKHUX PEAKIIUI, ECTECTBEHHO-HAyYHbIE METO/Ibl T0O3HAHUS - HAOII0AEHUE, U3MEPEHHE,
MOJICJIMPOBAHUE, IKCIICPUMEHT (peaslbHbIA U MBICIICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC

Ne ([HanmenoBaHue |K0queCTBo 4acoB ‘3JI€KTpOHHBIe (mudpossie)
0/0|[pa3fenoB U TeM|Bcero Konrponbhste [T[IpakTudeckne o0pa3oBaTenbHbIE PECYPCHI

HpOrpaMMbI PaGoTHI pPaboTHI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA ‘
1.1|Xumua — BaxHas| S - 2 [[bubmuoTeka [TOK

00J1acThb https://m.edsoo.ru/7f41837c¢]]

€CTECTBO3HAHMS u

MPaKTUYECKOMN

NEeATEILHOCTH

YeJIoBeKa
1.2||BemecTBa /| 15 1 - [[BubmumoTeka IIOK

XHMHUYECKHE PEaKIIH https://m.edsoo.ru/7f41837c]]
|I[06aBHTb CTPOKY ‘
|I/IT0r0 10 pasjerny HZO || ‘
|Pa311e.11 2. BaskHeiimme npeacTaBuTe M HEOPraHMYECKUX BelleCTB ‘
2.1|Bo3nyx. Kucnopon.| 6 - - [[BubmumoTexa IIOK

[ousitrie 00 okcHaax https://m.edso00.ru/7f41837c]]
2.2||Bomopon.Ilonsitue of 8 - 1 [[BubmuoTeka [JOK

KHUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c¢]]
2.3|Bona. PactBophL| 5 1 1 [[BubmuoTeka [JOK

ITousTHe 00 https://m.edsoo.ru/7f41837c¢]]

OCHOBaHHSX
2.4||OcnoBubie  kiacchl|| 11 1 1 [[BubmuoTeka [JOK

HEOPTraHUYECKUX https://m.edsoo.ru/7f41837c¢]]

COEIMHEHU
Hroro no pasaeny H 30 || ‘
Paznean 3. Ilepuoauveckuii 3axkon u Ilepumoanyeckasi cucrema xumMudeckux sJjiementos . H.
MenneneeBa. Ctpoenne aTtomMoB. XuMmuuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaxkiun
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Ne ([HanmenoBaHue KonuuecTBo 1yacos ‘QHGKTpOHHbIe (mudpossie)
0/0|[pa3fenoB U TeM|Bcero Kontponsasre | [IpakTuteckie 00pa3oBaTeNbHBIE PECYPCHI
[pOrpaMMBI paboThI paboThI
3.1|[[Tepuoauueckuit 7 - - [[bubmuoTeka [TOK
3aKOH u https://m.edsoo.ru/7f41837c¢]]
[Tepuonnueckas
CUCTEMa XUMHUYECKHX
anemenroB  J[. N.
Meunneneena.
CrpoeHune aToMa
3.2||Xumuueckass  cBs3b.| 8 1 - [[BubmuoTeka [JOK
OKUCIUTENIBHO- https://m.edsoo.ru/7f41837c¢]]
BOCCTaHOBUTEJIHHbBIE
peakuuu
|I[06aBHTb CTPOKY ‘
Wroro no pasneny 15 [[bubmmnoreka LIOK
https://m.edsoo.ru/7f41837c¢]]
|I[06aBI/ITL MOYJTb ‘
|I[o6aBHTL pazjen ‘
PesepBHOE Bpemst 3 - - [[bubmmnorexa LIOK
https://m.edsoo.ru/7f41837c¢]]
OBIIEE KOJIMYECTBO| 68 7 5)
UACOB o
[TPO'PAMME
9 KJIACC
Ne |[HaumeHnoBanue — pasmenoB M TeEM ‘KOJ‘II/I‘IGCTBO 9acoB ‘BJ'IGKTPO
/1| IPOTpaMMBI Beero |Kontpou ||[IpakTuy ||THPIC
bHBIE eckne  ||(MPpos
paGoThl |[paGoTbl ||P1e)
o0OpazoBa
TeJIbHBIC
pecypchl
Pasznea 1. BeniecTBO M XUMHYeCKHE peaKIUun
1.1||[ToBToperne w  yrayOjneHue 3HaHHWH| 5 1 - [[BubmuoTexa [JOK
OCHOBHBIX pa3JIeNioB Kypca § kiacca https://m.edsoo.ru/7f41a63
6]]
1.2||OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX| 4 - - [[BubmuoTeka [JOK
peaKIuii https://m.edsoo.ru/7f41a63
6l]
1.3||DnexTponuTuyeckas muccoruanus.| 8 1 1 [[bubmuoTexa [TOK
XUMHYECKUE PEaKI[K B PACTBOpPax https://m.edsoo.ru/7f41a63
6l]
|I/IT0ro 10 pas3zaeity H 17 H

|Pa311e.11 2. HemeTa/li1bI M UX COeIMHEHU A
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Ne ||HaumeHoBanue  paszneioB u  teM|KoanuecTBo yacos ‘3H6KTpO
/I MPOTpaMMBI Beero ||[Kontposn ||[[Tpakruy |[FTHPIC
bHEIE eckne  ||(mdpos
paboThl |[paboThI 20)
oOpa3oBa
TeJIbHBIC
pecypchl
2.1||O0mas  xapakTepuCTHKa XUMUYeCKux| 4 - 1 [[bubmamnorexa LIOK
anemeHTOB VIIA-rpynmel. ["amoreHst https://m.edsoo.ru/7f41a63
6l]
2.2||O0mass  xapakTepucThKa XUMHUYECKUX| 6 - - [[BubmumoTeka IIOK
anemeHTOB VIA-rpymmel. Cepa u  eé https://m.edsoo.ru/7f41a63
COCMHEHUS 6]]
2.3||O0mass  xapakTepucThKa XHUMHUYECKUX| 7 - 1 [[BuGnmmoTeka IIOK
aneMeHTOB VA-rpymnmbsl. A3ot, Gochop u https://m.edsoo.ru/7f41a63
UX COCIMHEHUS 6]]
2.4|O0mass  xXapakTepucTHKa XHUMHUYECKUX 8 1 2 [[BubmmoTexa IIOK
anemeHTOB [VA-rpymmel.  Yriepox wu https://m.edsoo.ru/7f41a63
KPEMHHUH, U UX COCTHHEHUS 6]]
|I/IT0r0 10 pa3leny ”25 ”
|Pa3ue.11 3. MeTaJL1bI 1 UX COeTUHEHUS
3.1||0O06mue cBoiCTBA METAIIIOB 4 - - [[bubmuoTeka [TOK
https://m.edsoo.ru/7f41a63
6l]
3.2 | Baxxneiimme MeTaIbl 1 UX COSTUHCHUS 16 1 2 [[BuGmumoTeka IIOK
https://m.edsoo.ru/7f41a63
6l]
|I/IToro 110 pasjeny H 20 H
|Pa311e.11 4. XuMus ¥ OKpYy:KaIas cpeaa
4.1 |BemecTBa 1 MaTepHalbl B )KU3HU YEJIOBEKa|| 3 - - [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a63
6l]
|I/IT0ro 10 pa3aeny H 3 H
|I[06aBHTb MOJYJIb
|I[06aBHTb pazzen
PesepBHoe Bpems 3 - - [[bubanorexa LIOK
https://m.edsoo.ru/7f41a63
6l]
OBIIEE KOJIMYECTBO YACOB TIIO| 68 7
[TPOTPAMME

IMPOBEPSEMBIE TPEGOBAHUS K PE3YJIBbBTATAM OCBOEHUS
OCHOBHOMU OBPA3OBATEJIBHOMU ITPOT'PAMMIBI 110 ITPEJIMETY
«XHUMMUS»

8 KUIACC
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Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble  mpeaMeTHbIe  Pe3yJbTATbl  OCBOEHHS  OCHOBHOM
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

I1o teme: «IlepBoHayanbHbBIE XUMUYECKUE TOHSATHS

11

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHSTHUW: aToM, MOJIEKYIa,
XUMHYECKHM 3JEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIEeCTBO, CMECh
(omHOpOIHAs W HEOAHOPOJHAs), BAJCHTHOCTb, OTHOCUTENIbHAS aTOMHAas H
MOJIEKYJIsSIpHAsi Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIpPHAsl Macca, MaccoBasi
JI0JIs1 XUMHUYECKOTO 3JIEMEHTa B COCIUHEHUHU, MOJSIPHBIA 0OBEM, XUMHUYECKas
peakuus, kKiaccuuKanus peakluii: peakiiui COeAMHEHU s, peaKLIUU Pa3IoKeHus,
peakIy 3aMeIeHus, peakluu OOMEeHa, 5K30- M SHIAOTEPMHUYECKUE PEaKIHH,
TEII0BOM A (EKT peakiuu, pacTBOp, MaccoBas JOJs BemecTBa (MPOIEHTHAS
KOHIIEHTpallus) B pacTBOpPE

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATHI H MNPUMCHATH
OTH MOHATHS ITPU OMMHCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

UCIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY Ul COCTaBJIE€HUs (OpPMYN BEUIECTB U
YpaBHEHUN XUMUYECKUX PEAKLIUN

14

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUSI MACChl BEIIECTB, OCTOSIHCTBA COCTAaBAa,
ATOMHO-MOJIEKYJISIPHOTO YU€HHs, 3aKOHa ABOTajpo

1.5

ONpCACIIAThL BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUMHECHUAX

1.6

KIacCH(PUIMPOBATH XUMHUYECKHE PEAKINH (TI0 YHCITy U COCTABY YYaCTBYIOIIHX B
peaKIMK BEIIECTB, M0 TeIIOBOMY 3 deKTy)

1.7

BBIYUCJIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCCBhI BCIICCTB

1.8

BBIYUCIIATH MACCOBYIO JOJHO XUMHUYCCKOI'0O 3JICMCHTA 110 (bopMyne COCOAMHCHUA,

1.9

BBIYUCIIATH MACCOBYIO JOJIHO BCHICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIC METO/IbI IO3HAHUS — HAOIIOJICHHE, U3MEPEHHE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeasbHbIM U MBICICHHBIN)

ITo Teme: «BaxxHeiime npeACTaBUTEIN HEOPTaHUYECKUX BEIIECTB)

2.1

pacKpbIBaTh CMBICTI OCHOBHBIX XHUMHYECKUX TOHSTHH: OKCHJI, KHCIIOTa,
OCHOBaHME, COJIb

2.2

ONpeaCIATh NPUHAJICKHOCTD BCIICCTB K OHpGI[eJIéHHOMy KJ1acCcy COG,Z[I/IHGHI/Iﬁ 1o
dbopmynam

2.3

KJIaCCU(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA

2.4

XapakTepu30BaTh (OMUCHIBATh) OOIMME XMMHYECKHE CBOWCTBA BEIIECTB
PA3JIMYHBIX KJIACCOB, IMOATBCPIKJAAA OIMMUCAHUC TIPUMCPpaAMH MOJICKYIISIPHBIX
ypaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUU

2.5

MPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT HX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKaHUs XUMUYECKHUX IPEBpAIICHUN B pa3IMYHBIX
YCIIOBUSAX

2.6

CJIEZIOBaTh IPaBHJIAM IIOJIb30BaHUSI XMMHUYECKOW TOCYNOH M Jab0opaTOpPHBIM
o0opyoBaHueEM, a TaK)Ke MpaBUIIaM OOpaIeHHsI C BEIIECTBAMH B COOTBETCTBUU
C WHCTPYKIHSMH TIO BBITIOJTHEHHUIO JIA0OPATOPHBIX XWMHUYECKHUX OIBITOB I10
MOJTyYEHUIO M COOMPAHMIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KUCIOPOA),
MIPUTOTOBJIEHUIO PACTBOPOB C OMNPENETEHHON MAacCOBOM J0JIe pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh H MPOBOJAUTh XUMHYECKHE OSKCICPUMEHTHI TI0
pacro3HaBaHWIO PACTBOPOB MIENIOYEH M KHUCIOT C IMOMOIIBI0 HHIMKATOPOB
(makmyc, GpeHondranent, METUIOPAHXK U APYTHe)

2.7

IIPOBOJIUTH Pacy€Thl 10 YPABHEHHUIO XMMUYECKON peaKkIuu




ITo teme: «llepmommnueckuit 3akoH u Ilepuoguueckas cucTeMa XHMHYECKHUX
3 snementoB J[. M. MenneneeBa. CTpoeHue aToMOB. XHUMHUYECKas CBA3b.
OKHCIHUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIII
PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHSATUMN: SJIPO aTOMA, 3JIEKTPOHHBII
31 CJION aToMa, aTOMHasi OpOuTallb, paJlyc aToMa, XUMUYECKas CBSI3b, MOJIIpHAs U
' HEMOJISIPHAS] KOBAJIEHTHASI CBSI3b, 3JIEKTPOOTPULIATENILHOCTh, MOHHAS CBA3b, HOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHHS
3.2 KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI
ONKCHIBATh U XapakTepu3oBaTh TabnuuHyo ¢opmy [lepuoanueckoit cuctembl
3.3 XUMUYECKHX 3JIEMEHTOB: Pa3IN4aTh MOHATHUS «TJIaBHAs MoArpynna (Arpymnmna)» u
«mmobounas moarpynmna (brpyrmma)y, «Mansie» u «00IbIIIE TePHOIbI
packpeiBaTh  cMmbici  [lepuonmueckoro  3akona .M.  Menpgeneena:
3.4 JEMOHCTPUPOBATh  MOHUMAHWE MEPUOJUYECKON  3aBUCUMOCTH  CBOMCTB
XMMUYECKHX JIEMEHTOB OT X MOJI0KeHMs B Ilepronnueckon cucreme
COOTHOCUTh OOO3HAYEHHUS, KOTOpble HMeroTcss B Tabmune «llepuoanueckas
35 cucremMa XuMHYecKux oneMmeHToB .M. Menneneesa» ¢ 4UCIOBBIMU
' XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
siipa, 00IIee YMCII0 AIIEKTPOHOB U PACTIPEICTICHUE UX TI0 DJIIEKTPOHHBIM CIIOSIM)
3.6 OTIPEICIISATh CTETICHh OKHUCIICHHSI DJIEMEHTOB B OMHAPHBIX COCTMHEHHSIX
37 ONPENIENATh BUI XUMUUECKOU CBSI3M (KOBAJICHTHAS] U MOHHAs) B HEOPraHUYECKHUX
' COCTUHEHUIX
9 KIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble  mpeaMeTHbIe  Pe3YJbTaThl OCBOCHUA OCHOBHOM
posep o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTara
1 ITo Teme: «BeniecTBo M XUMHYECKas! pEAKLIUS
PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IMOHSTHUH: PacTBOP, SJIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, JICKTPOIUTHIECKAs TUCCOIHMAIINS, PEAKIIU HOHHOTO OOMEHa,
KaTajan3aTop, XUMUYECKOE paBHOBeCHE, 0OpaTUMbIe U HEOOpaTUMBIE PEAKIINH,
11 OKUCITUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIMH, OKHUCIHUTENIb, BOCCTAaHOBUTEIb,
OKHUCJICHHE U BOCCTAaHOBJIEHUE, aAJUIOTPOIUs, aMPOTEPHOCTh, XUMUYECKas CBS3b
(koBaJleHTHAs, MOHHAs, METAJTMYECKasi), KpUCTAUTHYecKass PemeTKa, CIUIaBHhl,
CKOPOCTh XUMHUYECKOU peakIKi
12 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHI U NPUMEHATH
' 9THU NOHSTHS IPU OMKMCAHUU BEIIECTB M UX MPEBPAIICHHI
13 COCTaBJISITh YPaBHEHUS AJIEKTPOJUTUUYECKON TUCCOLMALMUA KUCTOT, HIeJIoYe u
' COJICH, TIOJTHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKIIMi HOHHOTO 0OMEHa
14 pacKpbIBaTh CYILIHOCTb OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX peakuuit
' MIOCPEJICTBOM COCTABJICHUSI 3JICKTPOHHOTO OaJlaHCa ITHX peakUuil
1.5 IIPOBOJIUTH PacCy€Thl 10 YPABHEHHUIO XMMUYECKOM peaKkIuu
2 ITo Temam: «HeMmeTanisl 1 UX coeTUHEHUA» U «MeTabl 1 UX COSIUHCHUS
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHCIHM(PHUISCKHEe XUMUISCKUE CBOMCTBA
2.1 INPOCTBIX W CIOXKHBIX BEIIECTB, MOATBEP)KAas OMNHUCAaHUE IpUMEpaMu
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX PEaKIUi
29 COCTABJISITh ~ YpPAaBHEHUs  pEaKIUd, MOATBEPKIAIOIIUX  CYIIECTBOBAaHUE
' TEHETUYECKOM CBSA3U MEXY BEIECTBAMH PA3JINYHBIX KJIACCOB
23 IIPOTHO3UPOBAaTh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
' BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSIX




2.4

CJIeZIOBaTh IpaBHJaM IOJb30BaHMS XMMHYECKOH Mocynoil u 1abopaTOpHBIM
o0opy/oBaHuEM, a TakXKe MpaBUiIaM OOpalleHHs! ¢ BEIIeCTBAMH B COOTBETCTBUU
C HHCTPYKOUSAMHU 110 BBITOJHCHUIO HaGOpaTOpHBIX XUMHUYECCKHUX OIBITOB IIO
MOJIYYCHUIO ¥ COOMpPaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U YTIIEKUCIOTO
rasa)

2.5

MPOBOANTH PEAKIUU, MOATBEPKAAMOIINE KAYECTBEHHBIM COCTAaB Pa3IHUYHBIX
BEIIICCTB: PACIIO3HABATh ONBITHBIM MYTEM XJIOPH[I-, OpPOMHUJ, MOIU, KapOoHaT,
docdar, cunukar, cynbdar, THIPOKCHIUOHBI, KATHUOHBI AMMOHUS, WOHBI
W3YYCHHBIX META/UIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTraHUYCCKHX
BCIIECTB

ITo Teme: «XuMUsS U OKPYXKAIOLLAsL Cpeaay»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUuecKux nouatuil: I1JIK BemecTsa; koppo3us
METAJIJIOB

3.2

IMPUMCHSTh OCHOBHBIC OIEpaIlMM MBICIUTEIBHON JEATCIIBHOCTH — aHAIW3 W
CUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATH3aIUIO, BBISIBICHHE MPUYUHHO-
CIICJICTBEHHBIX CBS3CH — JIJIsl N3YYCHUS CBOWCTB BEIECTB M XUMUYCCKUX PEAKIIH;
€CTECTBCHHOHAyYHBIC METOAbl T[O3HAHWS — HaONIOJICHHWe, U3MEpEHHeE,
MOJICJTUPOBAHUE, SKCIICPUMEHT (PEaTbHBIA M MBICIICHHBIN)

IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuun. Posib XMMUM B KM3HHM 4YellOBEKa. XUMHUs B CUCTEME HayK. Tema u
BeniecTBa. OU3MUECKUEe CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE BEIIECTB

1.2

[Toate o Meromax IOo3HaHus B xuMuu. Ywucrtele BemecrtBa M cmecd. CrocoObl
pas3aeneHus cMecen

1.3

ATOMBI U MOJIEKYJbl. XUMHYECKUE 3JeMEHTbl. CUMBOJIBl XMMHYECKUX 3JIEMEHTOB.
IIpocTeie U cll0KHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE

1.4

Xumuueckass ¢GopMyna. BalleHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutTenbHass atoMHas Macca. OTHOcHUTeILHas
MoJIeKYJIsipHas Macca. MaccoBasi 10J1s1 XMMHUYECKOT0 AJIEMEHTa B COETUHEHUH

1.5

KomnuectBo BemectBa. Monb. MomsipHas Macca. B3auMocBsA3b KOJIMYECTBA, MacChl U
quclia CTPYKTYPHBIX €IWHUIl BellecTBa. Pacdyérel mo ¢opMylaM XHUMHYECKHUX
COCTUHEHUN

1.6

Ou3nyYecKue U XMMHUYECKUE SIBIICHUS. XUMHUYECKasl peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIIECTB. XUMHUUECKHUE ypaBHeHUs. Kiaccupukaims XuMHIeCKuX
peaknuii (CoeIMHEHNs, Pa3I0KEHUs, 3aMEIICHHs, OOMeHa)

1.7

XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOU MOCYI0H, C MPaBHIIaMH pabOThI
B JIaOOPAaTOpUH U MpUEMaM 00palIeHus ¢ JJabopaTOpHbIM 000PY0BaHUEM, U3YUCHHE U
omucaHue (PU3NUECKUX CBOMCTB 0Opa3lloB HEOPraHWYECKHUX BEIIECTB, HAOIIOJCHUE
¢dusnueckux (MIaBJICHUE BOCKA, TassHUE JIbJa, PACTHPAHUE caxapa B CTYIKE, KUTICHHUE U
KOHJICHCAIIMSI BOJIbI) U XUMUYECKHUX (TOpEHHE CBEUH, POKATUBAHUE METHOM IIPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCIOTOH) SIBIICHHUM, HAaOJIOJEHHE M ONHCAaHHE MPU3HAKOB
MPOTEKAaHUs XHWMHUYECKHX peakIuil (pa3ioKeHue caxapa, B3aUMOJEHCTBHE CEPHOM
KHUCJIOTBl C XJIOpUAOM Oapus, pasznoxenue ruapokxcuna meau(ll) mpu nHarpeBanuwu,
B3auMOJIeCTBHUE keme3a ¢ pactBopoM conu menu(ll), uzydenue cmocoboB pasnencHus
cMeceil (¢ TMOMOIIBI0 MarHuTa, QUIBTPOBAHWE, BBIIAPUBAHKUE, TUCTHILISINS,
xpomarorpadusi), MpoBeCHUE OYNUCTKHM TMOBAPEHHON COJIM, HAOJIOJCHHE U ONMHUCAHUE




PE3YyJIbTAaTOB MPOBCACHUA OIIbITA, WIIJIIOCTPHUPYIOIICTO 3aKOH COXpPaHCHHA MacCCHhI,
co3JaHue MoJIesIel MOJICKYJ (IIIapOCTEPIKHEBBIX )

Baxnerinye npencraBuTed HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kuciaopoa — 3J1eMEHT M IIPOCTOE BEILIECTBO.
Haxoxpaenue kuciopoja B mpupone, pu3ndecKkue u XUMUYECKUE CBOMCTBA (peakiuu
ropenust). Oxcunel. Ilpumenenue kucnopoma. CrocoObl TMOMy4YeHHUs KHCIOpoAa B
naboparopun ¥ TpOMBIIICHHOCTH. KpyroBopor kucnopoga B mpupone. O30H —
JJIOTPOIHAS. MOAU(UKAIUS KUCIOPOoJa

2.2

TennoBoit 3P ¢heKT XUMHYECKOW pEeaKIuu, TEPMOXHMHUYECKHE YypaBHEHHS, IK30- W
SHAOTEPMHUUYECKNE peaKMK. TOMIMBO: Yroyb U METaH. 3arpsi3HEHUE BO3/1yXa, yCUIICHUE
nmapHUKOBOro 3 dekra, pazpynieHue 030HOBOTO CIIOS

2.3

Bomopon — anemMeHT u mpocToe BeriecTBo. HaxoxxaeHue Boiopoa B pupoze, pusndeckre
U XUMHWYCCKHUC CBOfICTBa, HpI/IMeHeHI/Ie, CHOCO6BI HOHy‘IeHI/I}I. KI/ICJIOTBI " COJIN

2.4

ModsipHblii 00bEM ra30B. PacuéTel 1o XUMHYECKUM YPaBHEHUSIM

2.5

®usnueckue cBoicTBa BoAbl. Boma kak pactBopurens. PactBopsl. HaceleHHsle u
HEHaCBILICHHBIE PACTBOPBI. PacTBOPUMOCTB BeIeCTB B BoJE. MaccoBas 10JIs BEeIECTBa
B pacTBOope. XMMHUYECKUE CBOMCTBA BoAbl. OcHOBaHMs. Posib pacTBOpOB B IpHUpOJIE U B
YKU3HU YesoBeka. KpyroBopot Bojbl B Ipupoie. 3arpsisHEHUE NPUPOIHBIX BoA. OxpaHa
Y OYMCTKA IPUPOJHBIX BOJ

2.6

Knaccuukanus Heoprannyeckux coenuHeHuid. Oxcunpl. Knaccuduxamust OKCHIOB:
cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, amM(pOTEpHBIC) W HecojeoOpasyromue.
Homenkiarypa oxcuaoB. @Pusndeckue U XMMUYECKUE CBOMCTBA OKCUIOB. Ilomyyenue
OKCH/JIOB

2.7

OcnoBanusa. Knaccudukanus ocHOBaHWH: MIETOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBaHui. @PuH3MYECKME W XHUMHYECKHE CBOMCTBA OCHOBAHHIA.
[Tonydyenue ocHOBaHUI

2.8

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kuciot. @u3ndeckue 1 XUMHIECKHE
cBoncTBa KUCIOT. Psan akruBHocTr MetaiioB H.H. bekerosa. ITosnydenue kucior

2.9

Comu. Homenknarypa coneil. @usndeckue U XuMudeckue cBoiicta coneil. [lonydenue
couen

2.10

I'eneTnueckas CBA3b MCXKIY KilaCCaMHi HECOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ
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XUMUYECKUH HSKCHEPUMEHT: KaueCTBEHHOE OMpENEICHUE COJAEp)KaHMs KHUCIOpoia B
BO3lyXe, MOJy4YeHHe, coOMpaHue, pacro3HaBaHWE M W3YYCHHE CBONCTB KHUCIOPOJA,
HaOJI0/IeHuEe B3aMMOJICUCTBUS BEUIECTB C KHCIOPOJOM M YCIIOBUSI BO3HUKHOBEHUS U
MpeKpalieHus: TopeHus (Ioxapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCUOB U OMTMCAHHE UX
CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HAaBAaHUE U HU3YYEHHE CBOMCTB BOAOpOJA
(ropenue), B3aumoericTBrue Bogopoa ¢ okcuaoM meau(ll) (Bo3aMoxkHO HCTIONB30BaHME
BHJICOMATEepHaAIOB), HaOMO/IeHHne OoOpa3loB BEMIECTB KOJMYECTBOM 1  MOJb,
UCCIIeIOBaHNE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
MPUTOTOBJIEHNE PACTBOPOB C OMPEACIEHHON MaCCOBOM 10JI€H paCTBOPEHHOTO BEILIECTBA,
B3aMMOJICHCTBHUE BOJBI C METAJIAMH (HATPUEM U KaJIbIIeM) (BO3MOXHO UCTIOIb30BaHUE
BUJICOMATEPHAIIOB), OIpEACIEHUE pACTBOPOB KHUCIOT U IIEJo4Yell ¢ TIOMOIIbIO
WHJIMKATOPOB, HCCIIEIOBAHNE 00PA3I[0B HEOPTAaHUIECKUX BEIECTB PA3IINIHBIX KIACCOB,
HaOJIo/IeHne M3MEHEHHMsI OKpPAacKH HHIUKATOPOB B pacTBOpax KHUCJIOT M IHIeNoueH,
u3yueHue BzaumopencTBus okcuaa meau(ll) ¢ pactBopoM cepHOIl KUCIOTHI, KHCIIOT C
METaJUIaMH, PEaKIUid HEWUTpalu3aluHd, TOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHUE OJIHOT'O METajlia APYTHUM U3 pacTBOPa COJIH, PELICHUE SKCIIEPUMEHTATBHBIX
3a7a4 1no teme «BakHelme Ki1acchl HEOPraHMYECKUX COCTMHEHUIN

[Tepuonuueckuii 3axkoH u llepumoamyeckas cucrema Xumuyeckux nsiemento /.M.
Menpeneesa. Crpoenue aTOMOB. XuMuueckas CBSI3b. OkucCIUTENbHO-
BOCCTAHOBUTEIBHBIE PEAKITUN




3.1

[lepBble MONBITKM KIacCU(UKALUMU XUMHYECKUX 3JeMeHToB. [loHsTHEe O rpymmax
CXOJIHBIX 3JIEMEHTOB (IL[EJIOUHBIE U IIEJT0YHO3EMENbHbBIE METAJIIbL, TAJIOI€Hbl, THEPTHBIE
rassl). DJIeMEHTBI, KOTOpbIe 00pa3yIoT aM(oTepHbIe OKCUIBI M THAPOKCHIBI

3.2

Ilepnonnueckuit 3akoH. Ilepmoanueckass cucreMa XuMU4YecKHx dnemeHToB JI.M.
MenneneeBa. KopoTkomepuonnas wu amuHHonepuonHas ¢opmel Ilepuonnueckoi
cucreMbl xuMuueckux anemeHToB .M. Menzaeneesa. [lepuoas! u rpynmnsl. Gusndyeckuit
CMBICJI TOPSIAKOBOIO HOMEpA, HOMEPOB NIEPHOAA U IPYIIIBI JJIEMEHTA

3.3

Crpoenne aromoB. CoctaB aTomHbIX sijep. M3otombl. InekTpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000J0YEeK aTOMOB MepBbIX 20 XUMHUYECKUX 31eMeHTOoB [lepuoanyeckoit
cuctrembl J[.MI. MenneneeBa. XapakTepUCTHKa XHUMHYECKOrO »JJEMEHTa IO €ro
nostoxkeHuto B Ilepuogugeckont cucreme .M. Menneneena

3.4

BaKOHOMepHOCTI/I HU3MCHCHUA painyCa aTOMOB XUMHUUCCKHX 3JICMCHTOB, MCTAJITIMUCCKHUX
U HEMETAJUIMYECKUX CBOMCTB MO TpymnmnaMm W nepuoaam. 3HadeHue llepmomgmyeckoro
3aKOHa U Hepnozmqecxoﬁ CUCTCMblI XUMHUUYCCKUX DJJICMCHTOB IJId PAa3BUTHA HAYKU U
npaktuku. J[.1. MenaeneeB — yu€Hblil ¥ rpaykJJaHUH

3.5

Xumuyeckass  cBi3b.  KoBaseHTHass  (modsipHas WM HEMOJIApHasl)  CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIeMeHTOB. MloHHAas CBA3b

3.6

CrerncHb OKHMCJICHUA. OKHCIUTEIFHOBOCCTAHOBUTEIILHBIC pcaKkmuu. Hpoueccm
OKUCJICHHS B BOcCTaHOBICHHA. OKHUCIUTEIN U BOCCTAHOBHUTECIIN

3.7

XUMUYECKUH SKCIIEPUMEHT: M3Y4YeHHE OOpa3I0B BEUIECTB METAJIOB U HEMETAaJUIOB,
B3alMOJCICTBUE THAPOKCUIA LIMHKA C pacTBOpAaMHU KHUCIIOT U ILEJIOYEH, NMpOoBeneHUE
OTBITOB, WJUTIOCTPUPYIOMIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX DPEaKIHiA

(ropeHue, peakliuy pa3iokKeHMsl, COEIUHEHNUS)

9 KIIACC

Kon

ITpoBepsieMblii 3JIEMEHT COJePKAHUS

BemectBo n xummnyeckas peakuus. [lopropenne
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Ilepuonnueckuit 3akoH. Ilepuomuyeckas cucremMa XuMHYeCKUX daemeHToB J[.M.
MenneneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaIMsl, KAJIbLUSI U UX COEIMHEHUIN B COOTBETCTBHUH C
MTOJIOKEHUEM JIEMEHTOB B lleproanyeckoi cucteMe U CTpPOEHUEM UX aTOMOB

1.2

CTtpoeHue BemecTBa: BUIIBI XUMHUYECKOW CBSA3U. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON PEIETKU U BUJA XUMUYECKON
cBs3u. Knaccudukamus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEUIECTB (MEXIyHApOIHAs U
TpUBHAJIbHASA). XMMUYECKUE CBOMCTBA BEILECTB, OTHOCAIIMXCS K PA3JIMYHBIM Kjaccam
HEOPraHWYECKUX COETMHEHMI, TEHETUYECKAsl CBSI3b HEOPIraHMYECKUX BEIIECTB

1.3

Knaccudukanusi XdkMUYECKUX PEAKIIUN 1O pa3IMUHBIM ITPU3HaKaM (TI0 YHCITY U COCTaBy
YYacCTBYIOUIMX B PEaKIUH BEUIECTB, IO TEIJIOBOMY 3(PQEKTy, 10 U3MEHEHHUIO CTEIeHEH
OKHCJICHUS XUMHUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, 110 YYaCTHIO KaTaim3aTopa). DK30-
U SHJIOTEPMHUUYECKHE pPEAKIMU, TePMOXUMHUYECKHe ypaBHeHUs. [loHsTHE O cKOpocTH
XUMHYECKOW peaKkiuu

14

[TonsitTue 00 o0OpaTUMBIX MW HEOOpPaTUMBIX XHMHYECKUX peaknusx. [loHsaTtue o
TOMOI'CHHBIX MW TCTCPOrCHHBLIX PCAKIUAX. IloraTne 0 XHUMHYECKOM PaBHOBCCHUU.
@DakTOphI, BIUSAIONINE HA CKOPOCTh XUMHUYECKOH PEaKIUU U MOJOKEHHE XUMHUYECKOTO
paBHOBECHS

1.5

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcCaKkiuu, BJIGKTpOHHBIfI 6anch OKHUCIINTCIBHO-
BOCCTAHOBUTEIbHOU peaKuum. CocraBneHue ypaBHEHUH OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH C HCIIOJIb30BAHHEM METO/Ia DJIEKTPOHHOTO OanaHca

1.6

Teopus 3JIEKTPOAUTHUECKON AUCCOLMALIMH. DJIEKTPOJIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AHMOHBI. MexaHu3M MCCOUMAIMU BEUIECTB C PA3IMYHBIMU BUJAMH XUMUYECKOUM CBSI3H.




Crenensb mucconuanuu. CuibHbIe U ciaadble dNEeKTPONIuThl. Peaknmuu noHHOrO oOMeHa.
VYcnoBusi MpOTEKaHUs PEaklMii MOHHOTO OOMEHa, MOJHBIE W COKpAIIEHHBIC HOHHBIC
ypaBHeHHs peakiuii. CBOWCTBA KUCIOT, OCHOBAHUI M COJIEH B CBETE MPEACTABICHUNA 00
AJIEKTPOJUTUUECKON aucconmanuu. KadyecTBeHHbIE peakiuu Ha HOHBL lloHsATHE O
TUAPOIIU3E COJIEH

1.7

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSAMU KPUCTAIUIMYECKUX PELIETOK
HEOPTraHWYECKUX BEIIECTB — META/UIOB M HEMETAUIOB (Tpaduta M amMasa), CI0KHBIX
BEIIECTB (XJIOpUJA HATPUs); HCCICIAOBAaHUE 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOU
peakuuu OT BO3JEHCTBUS PA3NUYHBIX (DAaKTOPOB; MCCIEIOBAHHE 3JIEKTPOIMPOBOIHOCTH
pPacTBOpPOB BEIIECTB, MPOIECCa TUCCOLMAIMU KHUCIOT, IIeIo4Yeil U cojeil (BO3MOMKHO
HCIIOJIb30BaHUE BUIEOMATEPHAIIOB); IPOBEIACHHE OIBITOB, WJLUTIOCTPUPYIOLINX MPU3HAKH
NPOTEKAaHUs peakuii HOHHOro oOMeHa (oOpa3oBaHHWE OCalKa, BBIICICHUE Ta3a,
oOpa3oBaHHe BOJbl); OMNBITOB, WUIIOCTPUPYIOIIMX MPUMEPbl  OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX pEaKIuil (TOpeHHe, peakluh Pa3JIoKECHUS, COCAHMHCHHUS);
pacrno3HaBaHUE HEOPraHUYECKUX BEUIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIMI Ha NOHBI;
pelIeHne YKCIePUMEHTANBHBIX 3a7a4

Hewmeramnnr 1 ux COCIUHCHUA

2.1

OO0mas xapakrepucTuka ramoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crernienu okucieHus. Ctpoenue u pu3nyecKre CBOMCTBA MPOCTHIX BEUIECTB — I'aJIOTEHOB.
XUMHUECKHE CBOWCTBA HA TMpUMEpe Xjopa (B3auMOJEHCTBHE C METaJlJIaMH,
HEMeTaJuIaMH, Ienodamu). XiaopoBoaopos. ColisiHass KUCIIOTa, XUMUYECKUE CBOMCTBA,
noJiydeHue, nmpuMeHenue. JelicTBue xjaopa U XJIOPOBOJOpPOJa HAa OPraHU3M 4YeJIOBEKa.
Baxxnelue Xa0puabl U UX HaX0XKACHUE B MPUPOJIE

2.2

O6mas xapaktepuctuka 37eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTeTIeHH OKUcIieHus. CTpoeHne U GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpoJa U cepbl. AIIJIOTPOIHbIE MOAU(UKAIIMKN KUCIOPOJIa U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOIOPO, CTPOCHHE, PUINIECKUE U XUMUIECKUE CBOMCTBA. OKCUIBI
Cepbl Kak NpPEICTaBUTENIM KUCIOTHBIX OKcuaoB. CepHas KucioTa, (U3NYECKUE H
XUMHUYECKHE CBOMCTBA (OOIIHME KakK MPEeICTAaBUTENsI Kiacca KHCIOT U crenuduyeckue).
XUMHYECKHUE PEaKIIH, JIeXkKAalllle B OCHOBE TPOMBIIIJIEHHOTO CI0co0a MOIy4eHUs CEpHOM
kucnothl. [Ipumenenue. Coiu CepHOM KUCIOTHI, KAYECTBEHHAS PEaKIus Ha CyIb(aT-uoH.
Haxoxnenue ceppl U €€ COENMHEHWA B TpUpoAe. XHUMHUYECKOE 3arpsA3HEHHUE
OKPYKArOIIeH CpeJibl COSTUHEHHUSIMH Cepbl (KHCIOTHBIE JTOKIH, 3arpsi3HEHHE BO3yXa U
BOZI0OEMOB), CITOCOOBI €T0 TPEIOTBPAICHUS

2.3

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTEMEHU OKHUCICHUS. A30T, paclpoCTpaHEHUE B MpHUpoje, pusndeckune u
XUMUYECKHe cBoWcTBa. KpyroBopoT azora B mpupoae. AMMHAK, €ro (u3udecKue u
XUMHUYECKHE CBOWCTBA, MONTy4YeHHE W MpuMeHeHue. Conu aMMOHUs, UX (U3HUECKUE U
XUMHYECKHE CBOMCTBa, NpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbI aMMOHMSL.
A3oTHas KHCIOTa, € MmoJiydeHue, (U3MUecKue U XUMHUYECKHE CBOWMCTBA (0OIIUEe Kak
IpeJICTaBUTENS Kilacca KUCIOT U creunduueckue). Vcnonb3oBaHue HUTPATOB U COJEH
aMMOHHSI B KaueCTBE MHUHEpPaJIbHBIX YAOOpEeHMil. XUMHUYECKOe 3arps3HEHHE
OKpYXKarollel cpeibl COeIMHEHUSIMHU a30Ta (KUCIOTHBIE OKIH, 3arpsA3HEHHE BO3/1yXa,
TTOYBHI U BOJOEMOB)

2.4

docdop, amoTponHsie MoauduKamu Gocdopa, pUNUECKUe U XMMUYECKHE CBOMCTBA.
Oxkcun docdhopa(V) u dochopnas kucimora, GU3MUYECKHE W XHUMHYECKHE CBOWMCTBA,
nonydenue. Mcnonp3zoBanue ¢pocdaros B KauecTBe MUHEPAIBHBIX YAOOpEHHHA

2.5

Obmas xapaktepuctuka 31eMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble  CTENEHH  OKHUCICHMs. YIIepoJ, aUIOTPONHbIE  MOAU(DUKALUHY,
pactpocTpaHeHHe B MpuUpoje, (QHU3MUECKHe U XMMHUYECKHE CBOMCTBA. AncopOrus.
Kpyrosopot yrinepona B mpupone. Okcuabl yriepoaa, Ux (pusnyeckue U XMMUYECKHe
CBOICTBa, IEICTBUE HA JKUBBIE OPraHU3MBI, NTOJIYYEHUE U IPUMEHEHUE. DKOJIOTHYECKHE




npoOsieMbl, cBsi3aHHBIe ¢ okcuaoM yraepona(lV); rumoresa riao0anbHOTO MOTEIICHHS
KJIUMAaTa; TMapHUKOBBIA 3P (deKkT. YTroibHas KHCIOTA W €€ CONu, uX (U3HUYECKHUE H
XUMHUYECKHE CBOMCTBA, TIOTyueHUE U MpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM
XO03511CTBE

2.6

[TepBoHauyaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX Yriepojaa
(MeraH, 3TaH, 3TUJIEH, alleTUJICH, STaHOJ, TJUIEpUH, YKCycHas kuciota). x cocraB u
xummudeckoe crpoeHue. [ToHsTHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX: KHUPaAX, OCIKax,
YIJIEBOJAX — M UX POJIM B JKU3HU 4YesloBeKa. MarepuaabHOE €IMHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue W XUMHUYECKHE CBONCTBA, IOJNyY€HHE M TNPUMEHEHHE.
Coenunenus kpemHus B npupone. Obmue mpeacrabienus 00 okcuae kpeMuusi(1V) u
erMHHeBOfI KHCIIOTC. CI/IHI/IKaTBI, ux HUCIIOJIB30BaHUC B 6BITy, MCOUIINHE,
NPOMBIIIJICHHOCTH. BaskHeHIne cTponTeNbHbIC MaTEpHUaIbl: KEpaMHUKa, CTEKIIO, [IEMEHT,
O6eron, xene3o00eToH. [IpoOimembl 0€30MaCHOTO  HCIOJB30BAHHUS  CTPOMUTEIBHBIX
MaTepPHaJOB B TOBCEIHEBHOM KU3HU

2.8

XUMHYECKUN IKCIIEPUMEHT: W3Y4YeHHE O00pa3lloB HEOPTaHWYECKHUX BEIIECTB, CBOMCTB
COJISTHOM KHMCJIOTBI; IPOBECHUE KaUEeCTBEHHBIX PEaKIMii Ha XJIOPHUI-MOHBI U HAOI0ICHHUE
MPU3HAKOB UX MPOTEKAHMUSI; OTBITHI, OTpakarolue (GrU3nueckue U XUMUUECKHe CBOWCTBA
TaJIOTEHOB U HX COEIWHEHUH (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPUATIOB);
03HaKOMJICHHE C 00pasamMu XJIOPHI0B (TaJOTeHUIOB); 03HAKOMJICHHE C 00pa3IiaMu CephI
U e€ coenMHEHMSAMHU (BO3MOXKHO HCIIOJIb30BaHHE BHUAECOMATEPHUAIOB); HaOIIOJCHHE
mpoiiecca OOyrIMBaHUS caxapa IMoJ] IeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;
U3yuyeHHEe XHMMHUYECKHX CBOICTB pa30aBJICHHON CEpHOM KHUCIOTHI, IPOBEICHUE
KayeCTBEHHON peakuuu Ha cyab(dar-uoH W HaOIIOJeHHe MpU3HaKa e€ MPOTEKaHUs;
O3HaKOMJICHHE C (U3NYECKUMHU CBOWCTBaMH a3o0Ta, ¢ochopa W HUX COCTUHEHHN
(BO3MOXXHO HCITIOJIb30BAaHUE BHUICOMATEPUATIOB), 0OpasaMu a30THBHIX U (OCHOPHBIX
yIoOpeHuil; monydyeHue, cooupaHue, paclo3HaBaHHE U W3YYE€HUE CBOMCTB aMMMAKa;
MpOBEJICHNE KayeCTBEHHBIX pPEaKIMil Ha HMOH aMMOHHUA U ¢ocaT-uOH M HU3YyUYEHUE
IIPU3HAKOB UX IPOTEKAHHUs, B3aUMOJCHCTBUE KOHLICHTPUPOBAHHOM a30THOM KHUCIIOTHI C
Melbl0  (BO3MOXHO  HCIOJB30BaHHWE  BHUAEOMATEpUANOB); H3y4YE€HHE  MoJeNei
KPUCTANTHYECKUX PEIETOK anmasa, rpaduta, QyuiepeHa; 03HaKOMIIEHUE € IPOLIECCOM
afcopOLUMK pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOICTBOM
POTHBOra3a; NoJy4YeHue, CoOOupaHue, paclio3HaBaHUE U U3YUEHUE CBOMCTB YIIIEKHCIIOTO
ra3a; MpoBeJleHuEe KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT- U CHUIIMKAT-UOHBI U U3y4YCHHE
IPU3HAKOB  UX  MPOTEKaHWs; O3HAKOMJIGHME C  NPOAYKIMEH  CHIMKAaTHOU
MPOMBIIUIEHHOCTH; pEUICHHE OSKCIEpUMEHTANbHBIX 3a1ady 1o Teme «BaxHeilmue
HEMETAJUIBl U UX COEITUHEHUSI)

Metaminl 1 ux COCAUHCHHUA

3.1

O6H_Ia}1 XapPaKTCPUCTHKA XUMHUYCCKUX JOJICMCHTOB — MCTAJJIOB HAa OCHOBAaHUU HX
nonoxxeHus B llepuoanueckoi cucreme xumuueckux sneMeHtoB .M. Menneneea u
CTPOCHUA AaTOMOB. CTpOGHI/Ie MeTauI0B. MeTtaiunueckass CBSA3bL W MeETaUIMYecKas
KPHUCTAJUIMYECKasl peIIETKA. DJICKTPOXUMUYECKUH Psii HAIPSHKEHU METalJIOB

3.2

dusndeckue U XUMUIECKHEe CBOMCTBA MeTaiuToB. O01Ire CrIoCOOBI TOTYYSHHUS METAIIOB.
Iloustue o KOppO3ruu MCTAIJIOB, OCHOBHBLIC CHOCO6BI 3alIUThI UX OT KOPPO3HHU. CruiaBbl
(ctanp, 4yryH, TIOpaTlOMUHUN, OpOH3a) M MX TPUMEHEHUE B OBITY U TPOMBIITUICHHOCTH

3.3

[Ilenounbie MeTaJUIbL: TTOJIOkKEeHKE B [leproanyueckoil cucreMe XMMUYECKUX AJIEMEHTOB
J.1. MenneneeBa; CTpOCHHE HX aTOMOB; HaxOxicHue B npupone. dusnueckue u
XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusl U Kanus). OKCUJIBI U TUAPOKCHUIIBI HATPHS U
kanud. [I[puMeHeHne menoYyHbIX METaJUIOB U UX COCIMHEHUM

3.4

[[lenoyHO3eMENBHBIE METAUIBI MarHuid M KaJbLUM: MojiokeHue B Ilepuoanueckoit
cucreme xumuieckux 3meMeHToB /.M. MenaeneeBa; cTpoeHuE UX aTOMOB; HAXOXKJICHUE




B npupoje. Pusznueckue M XMMHUYECKHE CBOMCTBA MarHus W Kaiublus. Baxseiwue
COCTMHECHUS KaibIus (OKCUZ, THUAPOKCHH, coiii). KECTKOCTH BOABI M CIOCOOBI €€
YCTpaHEHHUsI

3.5

AnromuHuii: nonoxkenue B llepumoguueckoidt cuctemMe Xumuueckux snemeHTos M.
MeneneeBa; CTpoeHME aTOMa; HaXOKICHUE B mpupoae. PU3HMUECKHE M XUMHUYECKHE
CBOMCTBa amOMUHMs. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THPOKCHIA ATFOMUHHUSI

3.6

XKeneso: mnonoxenune B Ilepumonnyeckoil cucreme XUMHUYECKUX diemeHTOB JI.U.
MenpneneeBa; CTpoeHHE aTOMa; HaxoxKJAeHue B mpupone. Pusnyeckne U XUMHUUYECKHE
cBoicTBa xeneza. Okcuabl, ruapokcuasl U conu xeneza(ll) u xeneza(lll), ux cocras,
CBOICTBA U MOJYYECHUE

3.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C oOpa3laMd METalJIOB U CIUIaBOB, UX
(GU3HYECKUMU CBONCTBAMH; W3YYCHHE PE3YJIbTaTOB KOPPO3UU METaIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIOB), OCOOEHHOCTEN B3aUMOACHCTBHS OKCUAA KaJIbIUs U
HATpUS ¢ BOAOH (BO3MOXKHO HCIOIH30BAaHUE BHICOMATEPUAIIOB); UCCIIEIOBAaHIE CBOWCTB
KECTKOM BOJBI; IMpollecca TOPEHHs XKelle3a B KHUCI0opojae (BO3MOXKHO HCIOJb30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIUii Ha MOHBI (MarHus,
Kajplus, amomuaus, nuaka, skeneza(ll) wu skemesa(lll), memu(ll); wabmromenue u
OMMMCAaHUC TIPOLICCCOB OKpallWBAHHA IIJIAMCHHU HWOHAMU HATpHUA, KaJlud W KaJIbUHA
(BO3MOYXHO HCITOJIb30BaHUE BHUICOMATEPUAJIOB); HUCCIEAOBaHUE aM(pOTEPHBIX CBOWCTB
THUAPOKCHUA AJIIOMUHHA U TUAPOKCHUA [IUHKA; PCIICHUC SKCIICPUMCHTAJILHBIX 3a/a4q I10
TeMe «BakHele MeTaulibl ¥ UX COCTUHEHUS

XuUMUS B OKpY>Karonias cpena

4.1

HoBble Marepuanbl U T€XHOJOTUM. BemiecTBa M maTepuanbl B MOBCEIHEBHOW KU3HU
YCJIOBCKA. XI/IMI/I}I nu SI[OpOBI:e. BG3OHaCHOG HCIIOJIb30BaHUEC BCUHICCTB N XHUMHWUCCKHUX
peakiuii B ObITy. [lepBast moMoIIb TPH XUMHYECKUX 0XKOTAaX M OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTU. XUMHYECKOE 3arpA3HEHUE OKPYKAIOUIEH Cpebl
I[NAK. Pomp XuMHHM B peIIEHUH SKOJIOTHYECKUX Mpobsem. [IpupoaHble MCTOYHHUKH
YTJI€BOOPOAOB (YroJib, MPUPOIHBIN Ta3, HEPTh), MPOAYKTHI HX MEPEePadOTKH, UX POJIb B
OBITY ¥ IPOMBINIJICHHOCTH

4.3

XUMHUECKUH OSKCIEPUMEHT: U3ydeHHe O00pa3loB MaTepuanoB (CTEKJIO, CIUIABBI
METAJUIOB, IOJUMEPHBIE MaTEpPHAIIbI)

HNPOBEPSAEMBIE HA OI'D 10 XUMHWHN TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUA OCHOBHOU OBPA3OBATEJILHOM IHPOI'PAMMUBI
OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

Kon

NMPOBEPAEMOro | OCBOEHHSI OCHOBHOH 00pa3oBaTeibHOIl MPOrpaMMbl OCHOBHOIO 00IIEro
TpeOoBaHusi | o0pa3zoBaHusi Ha ocHoBe PI'OC

IIpoBepsiemble TpeOOBaHMSA K NPeIMETHBIM pe3ybTaTaM 0a30BOI0 YPOBHS

1

IIpencrasnenue:

11

0 TI03HABa€MOCTH SIBJICHUW MPHUPOJbI, TOHUMAaHUE OOBEKTUBHON 3HAYUMOCTH
OCHOB XHMHYECKOW HayKh Kak o0OJIaCTH COBPEMEHHOTO eCTECTBO3HAHMS,
KOMIIOHEHTa OOIIeH KyJIbTYpbl M NPAKTUYECKOH NEATENTbHOCTH YeJIOBeKa B
YCIIOBUSIX COBPEMEHHOr0 OOIECTBAa; MOHMMAHHE MECTa XUMHH CpPEIu APYTUX
€CTECTBEHHBIX HayK

1.2

0 HAyyHbIX METOJaxX TMO3HaHUSA, B TOM YHCIE€ SKCIHEPUMEHTAIbHBIX U
TEOPETUYECKUX METOAaX MCCIEAOBaHUS BEIIECTB M H3YYEHUS XUMHUYECKUX
peakuuii; yMEHUE MCIOJBL30BaTh MOJENHU JJIsl OOBSICHEHUSI CTPOCHHUS aTOMOB U
MOJIEKYJI

1.3

0 cdepax mnpodeccHOHATbHOW JEATENBHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTHUSIMHA, OCHOBAHHBIMU Ha JIOCTHIKEHUSX XUMUYECKOU




HAYKH, YTO MO3BOJUT OOYYAIONIMMCS pacCMaTpUBaTh XUMHUIO Kak chepy cBoeit
Oynymieil mpodecCuOHANBHOW JEATEIPHOCTH W CHAeJIaTh OCO3HAHHBIM BBHIOOD
XUMHH KaK MPOQIILHOTO MPEAMETa IPHU TIEPEeX0/ie Ha YPOBEHb CPETHETO 00IIero
00pazoBaHus

Brnanenne cucreMoil XMMHYECKUX 3HAHUW W yMEHUE MPUMEHSTH CHCTEMY
XUMHNYCCKHUX 3HaHHﬁ, KOTOpas BKIIIOYACT!

2.1

BROKHEUIINE XUMHUYECKUE TOHATHUS: XMUMUYECKHHA D3JIEMEHT, aToM, MOJIEKYJa,
BEIIIECTBO, MTPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOHAS M HEOTHOPOJHAS CMEChH,
OTHOCHTEJIbHBIC aTOMHAsI M MOJICKYJISIpHAsi MacChl, KOJIMYECTBO BEUIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJIAPHBIA 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb (CPEIHSIS),
XUMHYECKasl PEaKIHs, PEaKIUH COCIUHEHUS, PEAKIMHU Pa3TIOKCHUS, PEaKIuu
3aMeIIeHUs, peaknud OoOMeHa, TeIIoBol dA(PdexT peakuuu, 23K30- U
DHJIOTEPMHUYECKUE PEaKIIUU, PACTBOP, MAccoBasi OIS XMMHUYECKOTO JJIEMEHTa B
COCTMHEHUH, MacCOBasl JIOJIS U MPOIICHTHAsI KOHIIEHTPAIIHsI BEIIECTBA B pacTBOPE,
SIPO aroma, JIIEKTPOHHBIA CIOW aroma, aToMHas OpOWTallb, pajlyC aToMa,
BaJICHTHOCTh, CTCTICHh OKUCJICHUS, XUMUYECKas CBSI3b, AIEKTPOOTPHUIIATEILHOCTb,
MOJISIPHAS U HETIOJISIPHASI KOBAJICHTHAS CBSI3b, HOHHASI CBSI3b, METAIUTMUYECKAs CBS3b,
KpUCTAJTMYECKash peméTka (aToMHasi, MOHHAs, METaJUTHIecKasi, MOJICKYJIsIpHAst),
WOH, KAaTHOH, aHWOH, OJJEKTPOJIUT U HEIJICKTPOIUT, DIIEKTPOIUTHICCKAS
JIUCCOLIMAITMS, PEAKIMd HOHHOTO OOMEHa, OKHUCIUTEIIbHO-BOCCTAHOBHUTEIBHBIC
pEaKIiK, OKHUCIUTEIb W BOCCTAaHOBHUTENb, OKHCICHHE W BOCCTAaHOBJICHHE,
AJIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpAaTUMBIC PEAKIUH,
CKOPOCTh XUMUYECKOM peakiuu, karanuzarop, [1JIK, koppo3us meTaiios, CruiaBbl

2.2

OCHOBOIIOJIATraloIINe 3aKOHbI XUMUH: 3aKOH COXPaHEHUsI MACChI, IEPUOINYECKUI
3akoH /.M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo

2.3

TEOpUU XUMHUU: ATOMHO-MOJIEKYJISIpHAs TEOPUS, TEOPHUS 3JIEKTPOIUTUYECKOU
JIUCCOIMAIIUN

Brnanenue ocHOBaMu XMMHUUYECKON IPAMOTHOCTH, BKJIKOYAIOIIEH:

3.1

yYMEHHUE MPaBUIBHO MCIOIH30BaTh M3yYCHHBIC BEIECTBA M MaTepHalbl (B TOM
YHclie MUHEpAJIbHbIE yI0OpEHUs, METAJIbl U CIUIaBbI, IPOAYKTHI MEepepadoTKU
NPUPOJHBIX HUCTOYHUKOB YIJIICBOJOPOJOB (YIJIsi, MPUPOJHOTO Tras3a, HEPTH) B
OBITYy, CETbCKOM XO3SIICTBE, Ha MPOU3BOJCTBE U MOHMMAHHUE 3HAUYEHUS >KUPOB,
0€IKOB, YIJIEBOOB Uil OpraHU3Ma YeJI0BEKa; YMEHUE IPOTHO3UPOBATh BIMSIHUE
BEIIECTB U XMMHMUYECKHX IPOLECCOB HAa OPraHHU3M YEJIOBEKA M OKPYKAOLIYIO

IPUPOJIHYIO CPENY

3.2

YMEHHE WHTETPUPOBATH XUMHUUYECKUE 3HAHUS CO 3HAHUSMHU JIPYTHX y4eOHBIX
MIPEMETOB

3.3

HaJIM4YME OMbITa PabOTHl ¢ PA3IUYHBIMU UCTOYHUKAMHU MH(POPMALUHU 110 XUMHUH
(HayyHast ¥ HayYHO-TIONyJISipHAs TUTEpaTypa, CI0BAPH, CIIPABOYHUKH, HHTEPHET-

pecypchl)

3.4

yMeHHE O0BEKTUBHO OLICHUBATh MH(POPMAIUIO O BEIECTBAX, UX MPEBPAILIEHUSIX
U TIPAaKTUYECKOM NMPUMEHEHUH U YMEHHUE UCTIOIh30BaTh €€ IS pelieHus yaeOHo-
MO03HABATEJIbHBIX 3324

Branenre ocHOBaMH MOHATHUIHOTO ammapara ¥ CUMBOJIHYECKOTO SI3bIKa XUMHUH
JUISL COCTaBIICHHUS (OPMYJI HEOPraHMYECKUX BEIIECTB, YPABHEHUH XMMHUYECKHX
peakiuii; ocHoBamu xumudeckoil HoMeHknatypsl (IUPAC u TpuBnanbpHOI)

YMeHne oOBSACHITH CBsI3b MOJIOKEHHS deMeHTa B [lepuomnueckoit cucreme ¢
YUCIOBBIMHU XapPAKTCPUCTUKAMU CTPOCHUSA ATOMOB XHMUUYCCKHUX OSJICMCHTOB
(cocrtaB u 3apsij sapa, 00IIee YUCIO MIEKTPOHOB), paclpeIeICHUEM dJIEKTPOHOB
110 SHCPICTHYCCKUM YPOBHAM ATOMOB IICPBBIX TpéX NCprUoOaOB, KaJIUs U KAJIbIUA




IIpencraBinenue O MNEPUOJUYECKOM 3aBUCHUMOCTH CBOWCTB XMMHYECKHUX
3JIEMEHTOB (paAnyC aToMa, 3JIEKTPOOTPUILIATEIBHOCTH), MPOCTHIX U CIIOKHBIX

6 BEIIECTB OT TIOJIOKEHUs 3lieMeHToB B llepmomuyeckoit cucreme (B MalbIxX
nepuoAax U riaaBHbIX MOATPYIIAX) U AIEKTPOHHOT'O CTPOEHUS aToMa
7 YMeHne KinaccupuIpoBaTh:
7.1 XUMHUYECKHE AITEMEHTBI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHE PEAKIINU
8 YMeHne onpeaensTh:
8.1 BaJICHTHOCTh M CTENEHb OKHCIEHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOM CBSI3U M TUI KPUCTAIUIMYECKON CTPYKTYPHI B COETMHEHUSIX
8.3 XapakTep Cpe/ibl B BOJHBIX PaCTBOpPaX BEIMIECTB (KHUCIOT, OCHOBAHUM)
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh
9 YMeHue xapaktepu3oBath pU3NUEeCKHe U XUMUYECKHUE CBOMCTBRA:
91 MPOCTBIX BELIECTB (KUCIOPOJ, 030H, BOJAOPOJ, IpaduT, anmas, KpeMHHIl, a30T,
docdop, cepa, XJI0p, HATPUIA, KaTHil, MATHUH, KAJIBIIUH, ATIOMUHUHN, )KETIe30)
CIIOHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOAOPOJI, CEPOBOAOPOJ, OKCUIBI U THAPOKCHUIBI MeTamioB |-IIA rpymm,
9.2 amomunusi, meau (I1), nunka, xeneza (11 u Ill), okcunsr yraepoma (11 u 1V),
kpemuus (1V), azora u docdopa (Il u V), cepor (IV u VI), cepancras, cepHasi,
a30THCTasl, a30THAA, pochopHasi, yrojipHasi, KpEMHHEBAasl KUCIOTA U MX COJIH)
MPOTHO3MPOBATh U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX
9.3 COCTaBa W CTPOCHHs, NMPUMEHEHHE BELIECTB B 3aBUCHMOCTH OT MX CBOMCTB,
BO3MOXKHOCTh MPOTEKAHUS XUMUYECKUX MPEBPALIECHUI B PA3TUYHBIX YCIOBUSIX
10 YMeHue coCTaBIsITh MOJICKYJISIPHBIC 1 MOHHBIE YpaBHEHUS PEAKITHUii, B TOM YHUCIIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIONINX XUMHUYECKHE CBOWCTBA M3YYCHHBIX KIACCOB (TPYII)
HEOPraHMYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TCHETHUECKYI0 B3aMMOCBSI3h MEX Y HUMU
11 YMeHHe BRIYUCTATE (TPOBOIUTH PACUEThI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJTIO
XUMHUYECKOT0 DJIEMEHTAa B COCTUHEHUH
11.2 MaCCOBYIO JIOJIKO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB
114 M0 ypaBHEHUSM XUMUYECKUX PEAKIIUi M HAXOAUTh KOJIMYECTBO BEIIECTBA, 00BEM
Y Maccy peareHTOB WM NMPOJIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM METOJaMH HAy4yHOro TMoO3HaHUS (HaAOJMI0JaeHHEe, H3MEpEeHue,
12.1 HKCIIEPUMEHT, MOJIETTUPOBAHME) TIPU U3YUEHUHU BEUIECTB U XUMUUYECKUX SIBJICHUMH;
yMeHHe chopMyIUPOBaTh NPOOIEMY U TPEIOKHUTH IYTH €€ peleHus
122 Oe3omacHOil pabOThl C XMMHYECKUMHU BEIIECTBAMH, XHUMHYECKOW TOCYI0M M
71a060paTOPHEIM 000PYIOBAaHUEM
npaBwiiaMyd  0e30macHOro oOpalieHuss ¢ BeHIECTBAMH, WCIIOJIb3yeMbIMH B
MOBCE/IHEBHOM KU3HU, MTPaBUJIaMU MOBEJCHUS B LIENAX cOepeKEeHUsI 30POBbS U
12.3 OKpY’Kalolle MPpUPOJHON Cpeibl; MOHMMaHue Bpeaa (OMacHOCTH) BO3ACHCTBUS

Ha JXHMBBIC OPraHU3MBbI OHpeI[eJ'IéHHI)IX BCIIIECCTB, crmoco0oB YMCHBIICHUA U
NpcaOTBpAICHUA UX BPpCAHOT'O BO3CHUCTBUS




Hanunuwne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBIICHUA CIICAYIOIUX
XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUEC MW OIIMCAHUC (1)I/I?>I/ILICCKI/IX CBOICTB B€IICCTB, O3HAKOMIJICHHE C

13.1 (GU3NUECKUMU ¥ XMMUYECKMMHU SIBICHUSMH; ONBITHL, HJUTIOCTPHUPYIOIIHE

PU3HAKY IPOTEKAHUSI XUMUYECKUX peaklnuit

13.2 M3y4eHHUE CIIOCOOOB Pa3IeICHHs CMece

MOJIyYeHUE KHCIOpOJa M M3yYEHUE €ro CBOMCTB; IOJy4€HHE BOJOpOJa U

13.3 U3y4YEHUE €r0 CBOMCTB; IOJIy4EHHUE YIVIEKHCIIOrO ra3a U U3y4eHHE €ro CBOWCTB;

MOJIY4YCHHUEC aMMHAKa U N3YUYCHUC €TO CBOICTB

134

MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM JI0JIE€H pacTBOPEHHOTO
BEIIECTBA

13.5

NpUMEHEHHE WHJIMKATOpPOB (JlakMyca, METWIOpaHXka U (eHoJTaaerHa) JUis
OINIpECIICHNUs XapaKTepa CPelibl B paCTBOPAX KUCIOT M IIEN0YEH

HCCIICA0OBAaHHUEC U OIIMCAaHUC CBOWCTB HCOPraHM4YCCKUX BEIICCTB Pa3/IMYHbIX KIIaCCOB;
N3YyUCHUC B3aUMOJACHCTBUSA KHCIOT C MCTajlllaMd, OKCHUIAaMH  MCTAIJIOB,

13.6 pacTBOPUMBIMH ¥ HEPACTBOPUMBIMU  OCHOBAaHHUSIMH, COJSIMH; TIOJyYCHHE

HEpacCTBOPUMBIX OCHOBAHUI; BEITECHEHUE OJHOTO METajljia IPYTUM U3 pacTBopa
COJIM; HCCIIeIOBAaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCHIOB aJTIOMUHHMS M IIMHKA

13.7

pelieHue AKCIEepUMEHTAIbHBIX 3amad 1o TemMaM: «OCHOBHBIE KJacChl
HEOPTraHUYECKUX  COCTUHEHUN»; «INEKTPOJUTUYECKAST  JAUCCOLIMALIUSY;
«Baxknennme HeMeTalNIbl U UX COCAMHEHUSA», «BakHeHIIme MeTalbl U UX
COETUHEHM

XUMUYECKHE IKCIIEPUMEHTHI, WUIIOCTPUPYIOLIUE IPU3HAKY IPOTEKAHUS PEAKLIUN
HMOHHOI0 OOMEHa; KauyeCTBEHHbIE PEAKIMM Ha INPUCYTCTBYIOIIME B BOJHBIX

13.8 pacTBOpax MOHBI: XJOPHUI-, OpOMUI-, HOAUI-, CyabdaT-, Gocdar-, KapOoHaT-,

CHWJIMKAT-aHUOHBI, THUJIPOKCHUI-UOHBI, KaTHOHbI aMMOHMS, MarHus, KajbIHs,
ATIOMUHMS, kene3a (2+) u xkenesa (3+), meau (2+), nUHKA

YMmenue:

MNpEACTaBJIATL PE3YJIbTAThl 3KCIICPUMCHTA B (bopMe BBIBOAOB, A0Ka3aTCJIbBCTB,

141
rpauKOB U TaOJIMIL U BBIABIATh SMIMPUUECKUE 3aKOHOMEPHOCTH
YCTAQHAaBJIMBAaTh CBSI3U MEXIY pealbHO HaONI0MaeMbIMH XHMHUYECKUMHU
14.2 SIBIICHUSIMU U TIPOLIECCAMU, IPOUCXOASIIUMH B MaKpO- U MUKPOMHUPE, OOBIICHATD

IPUYMHBI MHOTOOOpa3usl BEIIECTB

HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Koxn | IlpoBepsiemblii 3jIeMEHT CO/IepPKAHUSA
1 [lepBoHaYaJIbHBIE XUMUYECKHE TOHSATHS

1.1 Umncteie BemecTBa u cMecH. CriocoObl pas3/iesieHus CMecei

19 ATOMBI M MOJEKyIbl. XUMHUYECKHE 3JIEMEHTbl. CHUMBOJIBI XMUMHUYECKHUX 3JIEMEHTOB.
IIpocThle U c0KHBIE BELIECTBA.

13 Xumuueckass Qopmyna. BaneHTHOCTH aTOMOB XUMHYECKHX d3JeMEHTOB. CTerneHb
OKHCJICHUS

14 3aKOH IOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAsA aTOMHasl Macca. OTHOCUTENIbHAS
MOJIEKYJIspHas Macca. MaccoBas J10JIsl XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUN

15 KonuyectBo BemectBa. Mosb. Momnsipaast Mmacca. MosipHbIii 00bEM ra3oB. BzanMocBsi3b
KOJIMYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHMI] BEIIECTBA

16 Ou3NYeCKUe W XUMHUYECKHE SBJICHUA. XUMHUYECKas peakuus U e€ MpU3HAKU. 3aKOH

COXPAaHCHHUA MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHU




Ilepnonnueckuit 3axkoH u Ilepuommueckas cucreMa XUMHYECKMX diemeHTOB [I.U.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonuueckuii 3akoH. Ilepuommueckas cuctemMa XUMHUYECKHX 3yemeHToB J[.U.
Menneneesa. Ilepuoasl u rpynmnel. @PU3M4ECKUN CMBICI IIOPAIKOBOIO HOMEpa, HOMEPOB
NIEPUOJA U IPYIIIBI JJIEMEHTA

2.2

Ctpoenne aromoB. CocrtaB aroMHbIX saep. HM3zorombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aTOMOB IMepBbIX 20 XuMHuUecKux 3neMeHToB Ilepuonnueckoit
cuctemsl /.M. Mennaeneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
Kamusi, Kaublus (pagmyca aroMOB, OJIIEKTPOOTPHUIATETLHOCTH, METANIMYECKUX |
HEMETaJUTMYECKUX CBOWCTB) M KX COCIMHEHUI B COOTBETCTBUU C MOJIOKEHHUEM DJIEMEHTOB
B [leproinueckoi CUCTEME U CTPOEHUEM HX ATOMOB

CtpoeHue BeniecTna

3.1

XuMuueckass  CBS3b. KoBanenrnas (monsipHass ¥ HEMOJspHAs) CBSI3b.
DIIEKTPOOTPUILIATEILHOCTh XUMHUUYECKUX 3JIEMEHTOB. MoHHas cBsi3b. Metaminueckas
CBS3b

3.2

Tunbl kpucTa/IMYecKHX pPEmETOK (aToOMHas, MOHHAs, METAJUITMYECKas), 3aBUCUMOCTh
CBOICTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKU 1 BUIa XUMUYECKOU CBS3HU

Baxwneimue IpeACTAaBUTCIIN HCOPraHWYCCKUX BCHICCTB. Hemeranner n ux COCIUHECHNA.
Mertamisl ¥ UX COSTUHEHUS

4.1

Knaccupukanuss ©  HOMEHKIAaTypa  HEOPraHMYECKHMX  COCAMHEHHWH:  OKCHJIOB
(comeoOpasyrommue: OCHOBHBIE, KHCJIOTHBIC, aM(OTEpHBIC) M HECOJIe00pa3yIoIue;
OCHOBaHUH (IIEOYM U HEPACTBOPUMBIE OCHOBAHUSA); KHCIOT (KUCIOPOACOAEpKAIUE U
OECKUCIOPOHBIC, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPETHUX U KHUCIIBIX )

4.2

dusnyeckre ¥ XUMUIECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPO/IA, XJI0Pa,
KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yriepona, KpeMHHS

4.3

duznueckue U XMMHYECKHE CBOICTBa MNPOCThIX BCIICCTB-MCTAJIJIOB: JIMTUA, HATPUA,
KaJIusi, MarHuda W KaJlbIMsA, aJIIOMHHHA, XKCJIC3a. BHCKTPOXI/IMI/ILICCKI/II\/'I paa HaHpH)KeHI/Iﬁ
MCTAJIJIOB

4.4

@u3nyeckue M XHUMHYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUM HEMETAJUIOB:
XJIOPOBOJIOPOJIa, CEPOBOJIOPOJIa, AMMHAKa

4.5

dusnyueckre 1 XUMUIECKHUE CBOMCTBa OKCU0B HeMeTauioB: cepol (1V, VI), azora(ll, 1V,
V), dochopa(lll, V), yraepona(ll, IV), kpemuus(1V). [TonyueHre oKCHIOB HEMETAIIOB

4.6

Xumndeckue cBorcTBa okcuoB: MetaiuioB IA-IIA rpymm, nunaka, meau(l1) u sxxemnesa(ll, 11).
[TomydeHue OKCHI0B METAIIIIOB

4.7

XWMHYECKHE CBOMCTBA OCHOBaHMM © aM(OTEPHBIX THAPOKCUIOB (HA TIpUMEpE
THJIPOKCUIOB ATIOMHMHUS, jKeJle3a, LMHKa). [lodmydyeHue ocHOBaHMH W aMQOTEPHBIX
THAPOKCHIOB

4.8

OO0mre XuMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOIOPOTHOM, CEPHUCTOM,
CepHOM, a30THOMH, PochopHOl, KpeMHHUEBOH, YyroiabHO. Oco0ble XUMUYECKHE CBOWCTBA
KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM KUCHOT. [loydenue Kucior

4.9

OO6mume XuMHIECKHE CBOMCTBA cpenHux cosiel. [lomydenue coneit

4.10

[Tonydenue, cobupanue, pacro3HaBaHUE BOJOPOJA, KUCIOPOAA, aMMHAaKa, YIIIEKUCIOrO
rasa B JabopaTopuu
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[Tony4yeHnue aMMuaka, CEpHOM M a30THOM KUCJIOT B MPOMBIIUIEHHOCTH. OOII1e crnocoob!
IIOJIyYEHUS] METAJIJIOB

4.12

I'enermueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COCI[I/IHGHI/II\/'I

XHUMUYECKUE PEaKINU




5.1

Knaccuukanus XMMHUYECKUX pEaKkIUil MO pa3IMyHbIM MPU3HAKAM: M0 YHUCIY U COCTaBY
YYacCTBYIOIIMX B PEaKIMM BEIIECTB, O TEIJIOBOMY 3P (eKTy, 0 U3MEHEHHUIO CTENeHeH
OKHCJIEHHS] XMMHYECKHX 3JIEMEHTOB

5.2

TernoBoil »pdexT XMMHUYECKOH peakiuy, TEPMOXHMHUYECKHE YpaBHEHHs. OK30- U
SHAOTEPMHUUYECKHE PEAKIMH. TepPMOXMMHYECKHE YPAaBHEHUS

5.3

OKHCIUTETbHOBOCCTAHOBUTEIbHBIC peakiiui. OKUCIUTENIN U BOCCTaHOBUTENHN. [Iporiecchr
OKHCJICHUS U BOCCTAHOBJICHHS. DIIEKTPOHHBIN OalaHC OKUCIUTEILHOBOCCTAHOBUTEIHHON
peakIuu

5.4

Teopuss >AEKTPOIUTHYECKON auccouuanuu. KaTuoHbl, aHWUOHBI. JIEKTPOIUTHI U
HEAIEKTPONIUThL. CUITbHBIC U clla0ble 2NIeKTPoNIuThl. CTeNneHb AUCCOIMAIIN

5.5

Peakiiun noHHOTO OOMEHa. Y CIIOBHS MPOTEKAHHs PEAKIMKA MOHHOTO OOMEHa, IOJIHbIE U
COKpAIIEHHBIC HOHHBIE YPABHCHMSI pEaKIIUN

XHUMUA U OKpYXKaromiasi cpeaa

6.1

BemecTBa 1 Marepuaibl B MOBCEAHEBHOM KU3HU YeJIOBEKA. be3onacHoe ucmnoib30BaHue
BEIIECTB M XMMHUYECKHX peakuuii B jabopatopun u ObiTy. IlepBas momorup mpu
XUMHUYECKHUX 0’KOTaX M OTPABJICHUSIX

6.2

XUMHUECKOE 3arpsi3HEHHE OKPYKAFOIIEH cpeibl (KUCIOTHBIE JOXKIHU, 3arPS3HEHUE TTOYBBI,
BO3AyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpamieHus IIpenenbHas pomycTuMas
koHneHtpanus BemectB ([1K). Poas xumMum B pemieHHH 3KOJIOTHYECKUX MPOOJIEM.
Ycunenne napaukoBoro 3G dekra, pa3pynieHne 030HOBOTO CIIOs

6.3

[Tpumenenue cepsl, azora, ¢ocdopa, yriaepona, KpeMHUS U UX COCAUHEHHH B OBITY,
MeIUIHMHE, IPOMBIIUICHHOCTH U CEIbCKOM X03sicTBe. [[puMeHeHre MeTansioB u CIIaBoB
(cTasp, 4yyryH, JIOPATIOMUHHNA, OpOH3a) B OBITY M MPOMBIIIJICHHOCTH MX COCIWHEHHU.
[ToHsiTHE O KOPPO3HUH METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI HX OT KOPPO3UH

6.4

[TpuponHbIE HCTOYHUKY YTIIEBOJOPOAOB (Yroyb, MPUPOAHBIN Ta3, HEPTh), TPOIYKTH X
nepepaboTku (0€H3UH), MX POJIb B OBITY M IPOMBIIIIICHHOCTH

6.5

[lepBoHavanbpHbIC MOHITHS OO0 OPraHWYECKUX BEIIECTBAX KaK O COCTUHEHUSIX YIiepoja
(MeraH, STaH, ITWJICH, AICTWJICH, JTaHOJ, TJIMIEPUH, YKCYCHas Kucnota). [lomstue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHUpax, OelKax, yriieBoJaxX — W WX POIHU B KHU3HU
YyeJIoBeKa

7

Pacuértrr:

7.1

1o GpopmMysamM XUMUYECKUX COETMHEHUN

7.2

Macchl (MACCOBOW) I0JIM PACTBOPEHHOTO BEUIECTBA B PACTBOPE

7.3

110 XUMHWYCCKHUM YPaBHCHHUAM

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

1.
2.

Xumus, 8 xinace. ['abpuensa O.C., OctpoymoB N.I'., CnagkoB C.A., M.: [Ipocsemmenune, 2023
Xumud. Heopranmueckas xumusi. Oprannyeckas xumus. 9 knace. Pymsurtuc I'. E., @enpaman

@.I". M.: IIpocewienue, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1.

6.

denepanbublii mopran «Poccuiickoe odpazosanue» http://www.edu.ru

2. Epunas xomnekuus nudpoBbix o0OpazoBarenbHbIX pecypcoB http://school-collection.edu.ru/
3. bubmumoreka [IOP Akanemust Munnpocsemienus https://urok.apkpro.ru/

4,

5. Iudposoii obpazoBatensubiii pecypc SAKimacc https://www.yaklass.ru

Poccwuiickas anekrponHas mkoia https://resh.edu.ru

[Mudposas nnardopma Axaexc. YueOHUK

https://education.yandex.ru/lab/classes/109248/library/nature/tab/timeline/lesson/63367477/
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https://education.yandex.ru/lab/classes/109248/library/nature/tab/timeline/lesson/63367477/

8 KJIACC

Ne Tema ypoka KoauyecTBo yacoB Hara DJIeKTpOHHbIe U (pPOBbIE
n/n Bceer | Konr | Ilpak | u3y4yeHusi | oOpasoBaTejibHbIE pecypchl
0 pPoJib | THYEC
HbIE KHe
pador | padoTt
bl bl
1 Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATUHSA
1.1 | Xumus — BaxkHas 1 - 0 ]03.09.2025 | [[bubnuoreka ITOK
00J1aCTh €CTECTBO3HAHUSA https://m.edsoo.ru/7f41837c]]
U IPAaKTUYECKOU
JESATETLHOCTH YeJIOBEKA
1.2 | Meroapl u3ydeHus 1 0 0 05.09.2025 | [[buGmmoreka IIOK
XUMHH https://m.edsoo.ru/7f41837c]]
1.3 | ArperaTHbie COCTOSHUS 1 0 0 10.09.2025 | [[bubmuoTeka [JOK
BEILIECTB https://m.edsoo.ru/7f41837c]]
1.4 | ®usuveckue SABICHUS- 1 0 1 12.09.2025 | [[bubmuoreka [JOK
OCHOBA pa3/IeICHUsI https://m.edsoo.ru/7f41837c]]
cMeceil B XuMHuK. AHaIu3
IIOYBbI
1.5 | AToMHO-MOJIEKYISIpHOE 1 0 0 17.09.2025 | [[bubmuoreka [JOK
ydeHne. XMMUYEeCKUe https://m.edsoo.ru/7f41837c]]
AJIEMEHTHI
1.6 | 3HaKM XUMHUYECKHX 2 0 0 19.09.2025 | [[bubmuoTeka [JOK
3JIEMEHTOB. 01.10.2025 | https://m.edsoo.ru/7f41837c]]
[Tepuoanyeckas Tadbiuia
J.W. Menneneena.
1.7 | Xummnueckue GopmyIibl 1 0 0 03.10.2025 | [[bubaunoreka LIOK
https://m.edsoo.ru/7f41837c]]
1.8 | BasleHTHOCTB 1 0 0 08.10.2025 | [[buGmmoteka IIOK
https://m.edsoo.ru/7f41837c]]
1.9 | Xumuueckue peakiuu 1 0 0 10.10.2025 | [[bubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
1.1 | Xumnueckue ypaBHEHHUS 1 0 1 15.10.2025 | [[bubmuotexa LJOK
0 https://m.edsoo.ru/7f41837c]]
1.1 | Tunbl XuMHUYECKUX 1 1 0 17.10.2025 | [[bubmuoreka [JOK
1 | peakumii https://m.edsoo.ru/7f41837c]]
Hroro no pazneny 20 1 2
Pa3nes 2. Bakneiimme npeacTaBuTe Il HEOPraHMYECKUX BeLeCTB
2.1 | Bo3ayx u ero cocras. 2 0 0 22.10.2025 | [[bubmuoTreka [JOK
24.10.2025 | https://m.edsoo.ru/7f41837c]]
2.2 | Kucnopon. [Tonyuenue, 2 0 1 05.11.2025 | [[bubmuoreka [JOK
cobupanue u 07.11.2025 | https://m.edsoo.ru/7f41837c]]
pacro3HaBaHUE
KHCJIOpOJia
2.3 | Okcuapt 2 1 0 12.11.2025 | [[bubmuoreka [JOK
14.11.2025 | https://m.edsoo.ru/7f41837c]]
2.4 | Bomopon Ilonydenue, 1 0 1 19.11.2025 | [[bubmuoTeka [JOK
cobupanue u https://m.eds00.ru/7f41837c]]
pacrno3HaBaHHe
BOJIOpOa
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2.5 | Kucnotsr 1 0 0 21.11.2025 | [[bubmuroreka [JOK
https://m.edsoo.ru/7f41837c]]
2.6 | Comnm 2 0 0 26.11.2025 | [[buGmmoreka IIOK
28.11.2025 | https://m.edsoo.ru/7f41837c]]
2.7 | KomnuecTBo BemecTa u 1 0 0 03.12.2025 | [[bubmuoTreka [JOK
MOJIsIpHAs Macca https://m.edsoo.ru/7f41837c]]
2.8 | MonspHbIii 00beM ra3oB 1 0 0 05.12.2025 | [[bubmuroreka [JOK
https://m.edsoo.ru/7f41837c]]
2.9 | Pacuer 1o XMMHUYECKUM 2 0 0 10.12.2025 | [[bubmuoTeka [JOK
YpaBHCHUSM 12.101.2025 | https://m.edsoo.ru/7f41837c¢]]
2.1 | Boma. OcHoBaHus 2 0 0 17.12.2025 | [[bubmuoreka [JOK
0 19.12.2025 | https://m.edsoo.ru/7f41837c]]
2.1 | PacTtBOpHI. 1 0 0 24.12.2025 | [[bubmuoreka [JOK
1 | llpurortoenenue https://m.eds00.ru/7f41837c]]
pacTBopa ¢ 3aIaHHOI
Maccoii Jonei
PacTBOPEHHOTO
BEIIECTBA.
2.1 | MaccoBas nomns 1 0 0 26.12.2025 | [[bubmmoreka I[IOK
2 pacTBOPCHHOTO https://m.edsoo.ru/7f41837c]]
BeICCTBA.
2.1 | IlpuroroBienwue 1 0 0 14.01.2026 | [[bubmuoTeka [JOK
3 | pacTBopa ¢ 3a/aHHOM https://m.eds00.ru/7f41837c]]
Maccoii Jonei
PacTBOPEHHOTO
BEIIECTBA.
2.1 OcHOBHBIE KJIACChl HEOPraHMYECKUX COeTHHEeHUI
2.1 | Okcugel. Ux 1 0 0 16.01.2026 | [[bubmnoreka [JOK
1 | waccuduranus u https://m.eds00.ru/7f41837c]]
XUMHYECKHE CBOMCTBA
2.1 | OcHoBanwus. x 1 0 0 21.01.2026 | [[buGmmoreka IIOK
2 | waccupukauus u https://m.edso00.ru/7f41837c]]
XUMHYECKHE CBOMCTBA
2.1 | Kucnorsr. Ux 1 0 0 23.01.2026 | [[bubmuoreka [JOK
3 | Knaccupuranus u https://m.eds00.ru/7f41837c]]
XUMHYECKHE CBOMCTBA
2.1 | Comu. Ux 1 0 0 28.01.2026 | [[buGmmoreka IIOK
4 | wiaccupukauus u https://m.edso00.ru/7f41837c]]
XUMHYECKHE CBOMCTBA
2.1 | 'eneTnueckas cBSI3b 1 0 0 30.01.2026 | [[bubmuoTreka [JOK
5 | MEKIY KjIaccaMu https://m.edsoo.ru/7f41837c]]
HEOPTaHHYECKUX
COCANHCHUN
2.1 | Pemenue 6 1 1 04.02.2026 | [[bubmuroreka [JOK
.6 | OKCIICPUMCHTATbHBIX 06.02.2026 | https://m.edsoo.ru/7f41837c]]
3a4a4 110 TEMCE: 11.02.2026
o s
BeIeCTB 16.02.2026
18.02.2026
Hroro no pasneny 30 1 3
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Pasznen 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckas cucrema xumuieckux dJjiemedton . U.
MenpeneeBa. Ctpoenune aToMoB. XuUMHYeCKasi CBSA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHbBIE

peaknuu

3.1 | EcrecTBeHHBIC 1 0 0 20.02.2026 | [[bubmuoTreka [JOK

1 | cemeiicTBa XUMHYECKUX https://m.eds00.ru/7f41837c]]
3JICMEHTOB.
AM(GpOTEPHOCTbD.

3.1 | OtkpsITHE 1 1 0 25.02.2026 | [[bubmuoreka [JOK

.2 | IEPHOIUIECKOTO 3aKOHA 27.02.2026 | https://m.edsoo.ru/7f41837c]]
.. MenneneeBa

3.3 | OcHOBHBIE CBEICHUS 2 0 0 04.03.2026 | [[bubnumoreka [JOK

.3 | cTpoeHus atoma. 06.03.2026 | https://m.edsoo.ru/7f41837c]]
CrtpoeHne 3J1eKTPOHHBIX
o0oIouek aroma

3.1 | Tlepuogmyeckas cucrema 2 0 0 11.03.2026 | [[bubmuroreka [JOK

4 | XHMHYECKHX 3JIEMEHTOB 13.03.2026 | https://m.edsoo.ru/7f41837c]]
.. MenneneeBa

3.1 | XapakrepucTuka 1 0 0 18.03.2026 | [[bubaunoreka LIOK

.5 | anemenra 1o ero https://m.edsoo.ru/7f41837c]]

I0JIOKEHHUIO B
[IEPUOUYECKON CUCTEME

3.2 Xumnueckasi cBsi3b. OKHCJINTEIHLHO-BOCCTAHOBUTEJIbHbIE PeaKIMU

3.2 | MonHas xumuueckas 2 0 0 20.03.2026 | [[bubmuoreka [JOK

1 | cBa3b 25.03.2026 | https://m.edsoo.ru/7f41837c]]

3.2 | KoBanenrHas 4 0 0 27.03.2026 | [[bubmmoreka [JOK

.2 | XuMH4eckas CBA3b 08.04.2026 | https://m.edsoo.ru/7f41837c]]

10.04.2026
15.04.2026

3.2 | KoBanenTHas moJyisipHas 2 0 0 17.04.2026 | [[bubmuoreka [JOK

.3 | ¥ HemosApHas 22.04.2026 | https://m.edsoo.ru/7f41837c]]
XUMHYECKAs CBS3b

3.2 | Merannnueckas 2 0 0 24.04.2026 | [[bubmmoreka [JOK

A4 | XuMuyeckas CBA3b 29.04.2026 | https://m.edsoo.ru/7f41837c]]

3.2 | CreneHb OKHCIICHUS 2 0 0 06.05.2026 | [[bubnuoreka [JOK

5 08.05.2026 | https://m.edsoo.ru/7f41837c]]

33 | OKUCIUTEIIBHO - 3 1 0 13.05.2026 | [[bubmuoreka [JOK
BOCCTAHOBUTEIIbHBIC 15.05.2026 | https://m.edsoo.ru/7f41837c]]
peakuuu 20.05.2026

Bcero no pasageny 15

Pe3epBHOe Bpemst 3

OBUHIEE KOJIMYECTBO 68 3 5

YACOB I10 TIPOT'PAMME

9 KVIACC

| Tema ypoka

| KoJsnyecTBO 4acoB
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Ne Bceer | Kont | IIpa Hdara JJIeKTPOHHBbIE HU(POBBHIE
n/n 0 POJIb | KTH | H3y4eHHs o0pa3oBaTe/ibHbIE
Hble | YecK pecypcsl
pador | wme
bl pad
OThbI
1 Pa3nen 1. BemecTBO U XUMHYECKHE PeaKIIUU
1.1 IToBTOpeHue U - [[Bubnuorexa IJOK
yriy0.eHue 3HAHHI 1 1 1 https://m.edso0.ru/7f41a636]]
OCHOBHBIX pa3/eJioB
Kypca 8 kiacca
1.1.1 | Knaccudukanus 1 0 0 02.09.2025 | [[bubmuorexa IIOK
XHUMUUECKUX COEMHEHMI https://m.edsoo.ru/7f41a636]]
1.1.2 | Knaccudukanus 1 0 0 | 04.09.2025 | [[bubanoreka IIOK
XUMHYECKUX PEaKIHil https://m.edsoo.ru/7f41a636]]
1.1.3 | CKopoCTh XUMHYECKHX 2 0 0 [09.09.2025 | [[buGmnorexa [TOK
peaximii. Karanus 11.09.2025 | https://m.edsoo.ru/7f41a636]]
1.2 OcHoOBHBbIE 2 0 0 |16.09.2025 | [[buGanorexa [IOK
32KOHOMEPHOCTH 18.09.2025 | https://m.edsoo.ru/7f41a636]]
XHUMHYECKHX peaKkuuid
1.2.1 | DnekTpoarTHYECKas 1 0 0 |23.09.2025 | [[bubmmorexa OK
JUCCOLUALHS https://m.edso0.ru/7f41a636]]
1.2.2 | DnexTposmTHYecKas 1 0 0 |25.09.2025 | [[buGmmorexa [TOK
JUCCONUAIHS. XHUMUUECKHe https://m.edsoo.ru/7f41a636]]
peakIyu B pacTBOpax
1.2.3 | OCHOBHBIC MTOJIOKCHHUS 1 0 0 |30.09.2025 | [[buGmmoreka IOK
JIeKTPHYECKOM https://m.edsoo.ru/7f41a636]]
JIMCCOLMAlN
1.4.3 | Xumudeckue CBOHCTBa 1 0 0 |02.10.2025 | [[buGmmoreka IOK
KHCJIOT 9JICKTPOJIHTOB https://m.edso0.ru/7f41a636]]
1.2.5 | Xumudeckue cBOHCTBa 1 0 0 |07.10.2025 | [[buGmmoreka IOK
OCHOBAHUI KaK https://m.edsoo.ru/7f41a636]]
JJIEKTPOJINTOB
1.2.6 | Xumuueckue CBOHCTBA 1 0 0 |09.10.2025 | [[buGmmorexa [IOK
coJteii KaK 2JIeKTPOIUTOB https://m.edsoo.ru/7f41a636]]
1.2.7 | T'unponus coneit 1 0 0 |14.10.2025 | [[buGmmoreka HOK
https://m.edso00.ru/7f41a636]]
1.2.8 | Pemenune 16.10.2025 | [[Bubnuoreka ITOK
SKCHEPUMEHTANIBHEIX 3a/1a4 21.10.2025 | https://m.edsoo.ru/7f41a636]]
IO JIEKTPOIUTHUECKOM 4 1 1 23.10.2025
IUCCOLINAIINHT 06.11.2025
Hroro no pasneny 17 1 1 -
Pa3zpen 2. HemeTa/uiel M HX -
coeIMHEHUsI
2.1 OO01asi xapakTepucTHKA 4 0 1 -
2.1.1 | O6mas xapakTepuctuka VII 11.11.2025 | [[bubmmoreka IIOK
A-TpYIIIIBL. 1 0 0 https://m.edso0.ru/7f41a636]]
2.1.2 | OGras XxapakKTepUCTHKA 13.11.2025 | [[bubGmuoreka LIOK
XHUMHYECKHX 31eMenToB VII https://m.edsoo.ru/7f41a636]]
A-rpynmsl. ["anorens 1 0 0
2.1.3 | CoenuHeHwHsI TAIOTCHOB 1 0 0 18.11.2025 | [[bubmmoreka IIOK
https://m.edso00.ru/7f41a636]]
2.1.4 | N3y4yeHue CBOMCTB COJITHOM 20.11.2025 | [[bubmmorexa LIOK
KHMCIIOTEI 1 0 1 https://m.edsoo.ru/7f41a636]]
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2.2

O01mas xapakTepucTuKa
XHMHUYECKHX 3JIEMEHTOB

VI A-rpynnsl. Cepa u eé 6 0 0
coeMHeHus
2.2.1 | Xanbkorensl Cepa. 1 0 0 25.11.2025 | [[bubmuorexa LIOK
https://m.edsoo.ru/7f41a636]]
2272 CepoBoiopon 1 0 0 27.11.2025 | [[bubaunoreka [IOK
https://m.edsoo.ru/7f41a636]]
2273 Cynbbuabt 1 0 0 02.12.2025 | [[bubmuoreka [TOK
https://m.edsoo.ru/7f41a636]]
2.2.4 | KucnopoaHsie CoeTUHCHHS 2 0 0 04.12.2025 | [[bubanoreka IITOK
cephl 09.12.2025 | https://m.edso0.ru/7f41a636]]
2.2.5 | U3y4yeHue CBONCTB CEpHOI 1 0 0 11.12.2025 | [[bubGmuorexa LIOK
KHCIIOTEI https://m.edsoo.ru/7f41a636]]
2.3 OO0mas xapakTepucTHKA -
XNMHUYECKHUX IJIEMEHTOB 7 0 1
VA-rpynnsl
2.3.1 | Azor 1 0 0 16.12.2025 [[Bubnuorexa IJOK
https://m.edso00.ru/7f41a636]]
2.3.2 | AMmuak. Conu aMMOHUS 1 0 0 18.12.2025 | [[bubanorexa LIOK
https://m.edso00.ru/7f41a636]]
2.3.3 | Ilonyuenue ammuaka u 23.12.2025 | [[bubmmoreka IIOK
M3y4eHNE er0 CBOHCTB 1 0 1 https://m.edsoo.ru/7f41a636]]
2.3.4 | KucnopoaHbie COeIMHCHUS 2 0 0 25.12.2025 | [[bubmmorexa [IOK
a30Ta 30.12.2025 https://m.edso0.ru/7f41a636]]
2.3.5 | ®ochop u ero coequHEHUS 2 0 0 13.01.2026 | [[bubmmoreka IIOK
15.01.2026 https://m.edso0.ru/7f41a636]]
2.4 OO0mas xapakrepucTuka 8 0 2 -
XHMHYECKHUX IJIEMEHTOB
IV A-rpynnsl.
24.1 | Yrnepon 1 0 0 20.01.2026 | [[bubanorexa LIOK
https://m.edsoo.ru/7f41a636]]
2.4.2 | KucnmopoaHble COeTMHCHUS 1 0 0 22.01.2026 | [[bubanorexa IIOK
yrepoza https://m.edsoo.ru/7f41a636]]
2.4.3 | IlonmyueHne yriaeKHCiIoro 0 27.01.2026 | [[bubmmorexa [IOK
raza. KauecTeennas 0 1 https://m.edso0.ru/7f41a636]]
peakiys Ha KapOOHAT HOHBI
2.4.4 | YriieBogopo sl 1 0 0 03.02.2026 | [[bubmuorexa IIOK
https://m.edso0.ru/7f41a636]]
2.4.5 | Kucnopon comeprkariue 1 0 0 05.02.2026 | [[bubanoreka ITOK
OPraHNYECKUE COCAMHEHNS https://m.edso0.ru/7f41a636]]
2.4.6 | Kpemuwuii, u ux CoeTUHCHHUSI 1 0 0 10.02.2026 | [[buGmrorexa LIOK
https://m.edso0.ru/7f41a636]]
24.7 CunukartHas 1 0 0 12.02.2026 | [[buGmrorexa LIOK
IPOMBIILICHHOCTD https://m.edsoo.ru/7f41a636]]
2.4.8 | IlonmyueHue HEMETAIUIOB 1 0 0 17.02.2026 | [[bubmmorexa [IOK
https://m.edso00.ru/7f41a636]]
2.4.9 | IlonyueHue BaKHEUIINX 1 0 1 19.02.2026 | [[bubmmorexa IIOK
XHMHYECKUX COETMHEHHIA https://m.edso0.ru/7f41a636]]
HEMEeTaJlJIOB
HToro no pazneny 25 0 2
Pa3nen 3. Merajibl H MX COeTUHEHUS
3.1 Oo01ue cBoiicTBa 4 0 0

METaJ1J10B
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3.1.1 | OGmras xapakTepuCTHKA 2 0 0 24.02.2026 | [[bubmuoreka LIOK
METAJJIOB 26.02.2026 https://m.edso00.ru/7f41a636]]
3.1.2 | XuMmuueckue cBOiicTBa 2 1 0 |03.03.2026 | [[bubanorexa LIOK
METaJIOB 05.03.2026 https://m.edso00.ru/7f41a636]]
3.2 Baskneiimme MeTa/Ibl U 16 1 2
HX COeANHEHHs
3.2.1 | OGOmras xapakTepuCTHKA 2 0 0 |10.03.2026 | [[bubnuorexa LIOK
31eMeHTOB I A TpymIIBI 12.03.2026 | https://m.edsoo.ru/7f41a636]]
3.2.2 | OOmast XapaKTepUCTHKA 2 0 0 |17.03.2026 | [[bubanorexa LIOK
snemenToB IT A rpyrmsl 19.03.2026 | https://m.edsoo.ru/7f41a636]]
3.2.3 | XKecTkocTh BOABI U 2 0 1 24.03.2026 | [[bubauorexa [JOK
CII0CO0BI € YCTpaHEeHHS 26.03.2026 | https:/m.edsoo.ru/7f41a636]]
3.2.4 | AxroMuHMI U ero 2 0 0 |07.04.2026 | [[bubmuorexa LIOK
COETMHEHUS 09.04.2026 https://m.edsoo.ru/7f41a636]]
3.2.5 | XKene3o u ero coequHeHUs 2 0 0 |14.04.2026 | [[bubGmuoreka [IOK
16.04.2026 https://m.edso00.ru/7f41a636]]
3.2.6 | Pemenune 2 0 1 21.04.2026 | [[buGauoreka LIOK
SKCTIEPHMEHTAIBHBIX 3314 23.04.2026 https://m.edsoo.ru/7f41a636]]
10 TEME METAJIIEI
3.2.7 | Koppo3us MeTaJioB 1 2 0 0 | 28.04.2026 | [[bubnuorexa LIOK
CIIOCOOBI 3aIIUTHI OT HEe 30.04.2026 https://m.edso0.ru/7f41a636]]
3.2.8 | Merajuisl B Iipupo/Ie. 2 1 0 |05.05.2026 | [[bubmmoTexa [IOK
TToHATHE O METAILTYPTHH 07.05.2026 | https://m.edsoo.ru/7f41a636]]
Bcero no pa3zneny 20 1 2
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 | BermectBa 1 MaTepHalibl B 1 0 0 12.05.2026 | [[bubmnoreka IIOK
JKI3HH YeJI0BEeKa https://m.edso00.ru/7f41a636]]
4.2. | XuUMUYECKUN COCTAB 1 0 0 14.05.2026 | [[bubmnoreka IIOK
IUIAHETH 3eMIIS https://m.edso00.ru/7f41a636]]
4.3. | OxpaHa oKpyKarolen 1 0 0 |19.05.2026 | [[buGmnorexa LTOK
CpeIIbl OT XHMHYECKOTO https://m.edsoo.ru/7f41a636]]
3arps3HCHUS
Bcero no pazgeny 3 0 0
Pe3epBHOe Bpemst 3 0 0
OBIIEE KOJIMYECTBO YACOB 110 68 3 5

IHPOI'PAMME
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