MWHWCTEPCTBO NMPOCBELWEHWA POCCNNCKOW ®EAEPALIN
MunHuncTepcTBO 06pasoBaHns CapaToOBCKOM 06/1aCcTu
YnpaBneHue obpasoBaHus [lepra4eBCKOro MyHULMNaabHOro panoHa

PACCCMOTPEHO
Ha MeTO4NYECKOM
00beMHEHNN eCTECTBEHHO-
Hay4yHOro uukna
Pykosoautens LLIMO

Tynewosa O..

MMpoTokon Nel
oT 25 aBrycta 2023 .

MOY «COLU n.Opoluaembliny»

COIrACOBAHO

Ha MeflarorMyeckom coeeTe
3amecTuTeNb AUMpeKTopa no
YBP

KyaalicoBa K.LL.
MpoTtokon Nel
oT 28 aBrycrta 2023 r.

PABOYAA MPOIMrPAMMA

(ID 392259)

YTBEPXAEHO

Oupektop’MOY «COLU

oT

n.Opowaemblii»

n/-u.. =

Manapos M.M.
"TMpukas Ne / YY
"aBrycra 2023 .

yuyebHOro npegmeTta «buonorus» (5asoBblii ypOBEHb)

Ans obyyvaroumxcs 5-9 Knaccos

n.Opowaemblin 2023



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMMHM Ha YPOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMA K pPe3yJbTaTaM OCBOEHUS OCHOBHOMA
00pa3oBaTeNnpHOM MPOrpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHMsl, MPEACTABIEHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (penepabHOl paboueil mporpaMmsl
BOCIUTAHUS U C YYETOM KOHUENIMK MPEMOAABAHNAS YUYEOHOT0 mpeaMeTa « XUMHUSD
B 00pa3oBaTeibHbIX Opranu3anusx Poccuiickoii denepanum.

[Iporpamma Mo XuMHM JAET TPEACTABICHUE O IENIX, OOMICH cTpareruu
OoOy4YeHusl, BOCIHTAHUS W Pa3BUTHI OOYYAIOIIMXCS CPEACTBAMHM Y4YEOHOrO
npeaIMeTa,  yCTAHABIMBACT  O0S3aTEIbBHOE  NPEAMETHOE  COJACP)KAHUE,
OPEyCMAaTPUBAET PACHPEACIICHUE €ro Mo KjaccaM W CTPYKTYPHUPOBAHUE IO
pazaenam M TeMaM MPOrpaMMbl MO XHMHH, ONPEICISIET KOJMYECTBEHHBIE W
KaYeCTBEHHBIE XapAKTEPUCTUKU COAEPKaHUs, PEKOMEH Ty EMYFO
NOCIEAOBATENBHOCTD M3YUYEHUS XUMHH C  YYETOM  MEXKNPEAMETHBIX U
BHYTPUOIPEAMETHBIX  CBA3€H, JIOTMKM y4eOHOTO  MOPOLECCA, BO3PACTHBIX
O0COOEHHOCTEH  00yYaromuxcsi, ONpeAeNaseT BO3MOXKHOCTH MpEeaMeTa s
peanuzanu TpeOOBaHWM K Pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeibHOM
MPOrpaMMbl HaA YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs, a TaKKe TPeOOBAHUNA K
pe3yabTaTtaMm 00yYeHUs XUMUHM HA YPOBHE LIEJICH U3YUEHHs TPEAMETA U OCHOBHBIX
BUJIOB YUYEOHO-TIO3HABATENIbHON ACITENbHOCTH OO0YyYarolmerocss Mo OCBOEHUIO
y4eOHOI0 COACPKaAHUSI.

3HaHWE XWMHH CIY>KAT OCHOBOM It (OPMUPOBAHWS MUPOBO33PCHUS
00y4aroIerocs, €ro MpeACTaBICHUI O MAaTEPUAIbHOM €IMHCTBE MHUPA, BAKHYIO
poib UrparoT (HOpPMHUPYEMBIE XMMHEH MPEACTABICHUS O B3aMMONPEBPALEHUSX
SHEPruM W 00 HBOJIIOLMKA BEIIECTB B MPUPOAC, O MyTAX PEIICHUS MIOOATBHBIX
npoOJeM yCTOWYMBOIO PA3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

H3yueHne XuMuu:

CHOCOOCTBYET  peanu3alMyd  BO3MOXHOCTEH  [UIsl  CaMOpa3BUTUSL W
(OpMHUPOBaHUS KYJITYPbI IMYHOCTH, €€ 001IeH U (PYHKIIMOHATLHON rpaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHPOBAHME MBILIICHHUS W TBOPYECKUX CIOCOOHOCTEH
00y4arolmxcs, HABBIKOB WX CAMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
DKCIECPUMEHTAJBHBIX W MCCIEAOBATEIBCKAX YMEHHWH, HEOOXOAMMBIX KakK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPO(ECCUOHATBHON ACITETBbHOCTH,

3HAKOMHUT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIAAbIBACT OCHOBBI
LEJIOCTHOTO B3IIsAAa HA €IMHCTBO MPUPOABI M YETOBEKA, SIBIISICTCS OTBETCTBEHHBIM
3TanoM B ((OPMHUPOBAHUH €CTECTBEHHO--HAYYHOMU IPAMOTHOCTH O0YYaOLINXCS,



COCOOCTBYET (POPMUPOBAHUIO IHEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAY4YHBIM 3HAHUAM, K IPUPOAE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOTUYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHbIE HampaBjcHHUs B OOYYEHUM XUMHUU OOCCHEYMBAIOTCH CIECHU(PHUKON
COJNEP)KaHUSl  YU4eOHOro  MpeaMEeTa, KOTOPBIA  SBISETCS  MEAArOTMYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKHA XMMUM HA OMPEACTEHHOM dTane €&
Pa3BUTHSI.

Kypc xumumn Ha ypoBHE OCHOBHOIO 00IIero o0pa3oBaHUsi OPUEHTHPOBAH HA
OCBOEHHME OOYYAIOIUMUCS CUCTEMBI MEPBOHAYAIBHBIX TOHATUH XHUMHWH, OCHOB
HEOPraHWYEeCKOH XWUMUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATHI
OPraHAYECKON XNUMUHU.

CTpykTypa coaepKaHHsl MPOTrPaMMBbl IO XUMHHM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 MOAXoAa K €€ m3ydeHuro. COAep)KaHMuEe CKIAAbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE M BEILIECTBE U CUCTEMBI MOHATUI O XUMHAYECKOM
peakuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPUHLIMITY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IMPEIACTABICHUIN
Pa3HOro YpOBHS:

— @TOMHO--MOJIEKYJIAPHOr0 YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuoamnueckoro 3akoHa /[. 1. Meneneesa kak OCHOBHOI'O 3aKOHA XUMUH,

— YUEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— MpeacraBieHWid 00 BIIEKTPOJUTHUYECKOH JNWUCCOLMALMW BEIIECTB B
pacTBopax.

TeopeTHyeCKkre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPUYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, PaA3BUBAKOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHS K JAPYTrOMYy, BBINOJHAS (YHKIMKM OOBSICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOJXKHOCTEH IMPAKTUYECKOIO NMPUMEHEHUSA W IOJYYECHHS
MU3YYaEMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIIECH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAY4YHOMY 3HAHUIO U
METOJAM TO3HAaHUs B Hayke. M3yueHHWe XMMHUM NPOUCXOIUT C TPUBICYEHUEM
3HAHWIA M3 paHee M3YUYCHHBIX YYEOHBIX MPeAMETOB. «OKpY>KAOIUNA MUPY,
«buonorus. 5-7 knaccel» U «Duzuka. 7 Kiracey.

[Ipy W3y4eHMH XUMUM MPOUCXOIUT (HOPMHUPOBAHHME 3HAHWI OCHOB
XUMHYECKOH HAyKH KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIBHOCTA YEJIOBEKA W KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBL
3amaya y4yeOHOrO MpeaAMETa COCTOMT B (POPMUPOBAHWMU CUCTEMBI XUMHYECKHX
3HAHUH — BaXHEHIINX (PAKTOB, MOHSITHIA, 3aKOHOB U TEOPETUUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHNI MWPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B



NPUOOLEHNN K Hay4yHbIM MeToJamM MO3HaHUS MNPU  U3YYEeHUM BeELLECTB W
XUMUYECKUX peakunii, B opMUPOBaHNUN N Pa3BUTUM NO3HABATE/IbHbIX YMEHUIA U
NX MPUMEHEHUN B Y4eOHO-Mo3HaBaTeNbHOM W Yy4ebHO-MccnenoBaTeIbCKOWA
[eATeNIbHOCTW, OCBOEHWM npasBwun 6e3onacHoro obpalleHns ¢ BewecTBamMn B
NOBCEAHEBHOM YXMU3HW.

Mpn N3y4YeHUN XMMUM Ha YPOBHE OCHOBHOIO 06LLero obpasoBaHUA BaXKHOe
3Ha4YeHMe NpMobpenn Takme Lenun, Kak:

- (hopMUpOBaHWE WHTENNEKTya/IbHO pPas3BUTOM JINYHOCTW, TOTOBOM K
camoobpa3oBaHMiO, COTPYAHNYECTBY, CAMOCTOATENIbHOMY MPUHATUIO PELLEHUNA,
CMocobHOM afanTnpoBaTbCs K ObICTPO MEHAOLLMMCS YCI0BUAM XU3HN;

- HanpaB/fieHHOCTb  00y4YeHUs1 Ha  CUCTEMATUYECKOe  MpPUOOGLLIEHWe
06y4aloLKnXCA K CaMOCTOATe/IbHOW MO3HaBaTe/IbHON [AeATesIbHOCTU, Hay4HbIM
MeToJamM MOo3HaHUS, (OPMUPYHOLLMM MOTUBALMIO M pasBUTME CMOCOOHOCTEN K
XUMUU;

- obecneyeHne ycrioBuUn, CrocobCcTBYOWNX NPUOOPETEHNIO 06YYaOLLMMUCH
onbiTa PasHOO6pa3HOM AesATeNIbHOCTM, MO3HaHWS W CaMOMO3HAHWUSA, KJ/HYEBbIX
HaBbIKOB (K/HOYEBbLIX KOMMETEHLWIA), UMEKLLMX YHUBEPCASIbHOE 3HayeHue Ans
pa3/IMYHbIX BUAOB AeATENbHOCTM;

- (bopmupoBaHMe 06LWlEN (PYHKUMOHa/IbHOM W eCTeCTBEHHO-Hay4YHOM
rPaMoTHOCTW, B TOM YMUC/ME YMEHUA OObACHATbL W OUeHMBaTb SBJIEHUSA
OKpY>KatoLero mMupa, MCronb3ys 3HaHUA W ONbIT, MOJIyYEHHblE MPU U3YYeHUU
XUMUWN, TMPUMEHSITb MX MPU pPelleHnrM npobsieM B MNOBCEAHEBHOM >XU3HU U
TPYAOBOWN feATeNlbHOCTY;

- dopmupoBaHMe Yy 06yYalOLWMUXCA TYMaHUCTUYECKMX  OTHOLLUEHWUM,
NOHUMaAHNSA LEHHOCTU XUMWYECKUX 3HaHWA [AN1A  BbIPabOTKU  3KOMOrMYECKU
LilenecoobpasHoro rnoBefAeHNss B ObITy W TPYAOBOW [AeATE/IbHOCTU B LENsx
COXPaHEHNS CBOEr0 3[0POBbS 1 OKPY>KatoLLe NPUPOAHON cpeabl;

- pasBuUTUE MOTUBAUMN K O6YYEHMIO, CMOCOGHOCTEM K CaMOKOHTPO/ W
CaMOBOCMUTAHUIO Ha OCHOBe YCBOEHMS  00LLeYesloBEYECKMX  LEeHHOCTEWN,
FOTOBHOCTW K OCO3HAHHOMY BbI6OpPY Npouns 1 HanpaBfeHHOCTU AasibHENLLEro
00yyeHus.

OO6LUge 4MCNO0 4acoB, OTBEAEHHbIX [ANA W3YYEHUS XUMUW Ha YPOBHE
OCHOBHOro0 06Lero obpasoBaHusi, coctaBnsaeT 136 yacoB: B 8 Knacce - 68 vacoB (2
yaca B Hefient0), B 9 Kracce - 68 yacoB (2 4aca B Heflento).



COJAEPKAHUE OBYUYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHSTHSA

[Ipeamer xumuu. Poib XUMUU B JKM3HU YEIOBEKA. XUMHS B CUCTEME HAYK.
Tema w BemiecTBa. MOU3NYECKUE CBOWCTBA BEIIECTB. ArPEraTHOE COCTOSHUE
BenlecTB. [IoHsATHE O MeTOAaX MO3HAHHMS B XMMHUHU. UKMCThIE BEIIECTBA U CMECH.
CrocoObl pa3acicHUst CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMUYECKHE HJIEMEHThl. CHMBOIBI XUMWYECKUX
3eMeHTOB. [IpOCTBIE M CTIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Qopmysia. BaneHTHOCTP aTOMOB XWUMHYECKMX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BewlecTB. (OTHOCHTENbHAS AaTOMHAas —Macca.
OTHOcuTENBHAS MOJICKYJISIPHAs Macca. MaccoBas 107 XUMHUYECKOTO JIEMEHTA B
COCIMHECHHH.

KonnyectBo Beectsa. Moiib. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
MAacChl M 4YHMCJIa CTPYKTYPHBIX €IWHMI] BeIECTBA. Pacuérel mo ¢opmynam
XUMHYECKHAX COCAMHECHHNA.

OU3NYECKNE U XUMHUYECKUE SBICHHS. XUMUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPaHEHHs MAacCChl BEUICCTB. XMMHUYECKME ypaBHeHMs. Knaccudukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEILIEHUS, OOMEHA).

Xumuueckuii JKkcnepumenm:

3HAKOMCTBO C XMMHWYECKOH MOCY0M, MpaBuiaMu padoThl B 1a00PaToOpun U
npuéMaMu oOpanieHusl ¢ JJA0OPAaTOPHBIM O00OPYIOBAHUEM, H3YUEHUE U OMUCAHHE
(U3nYECKUX CBOWCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(¢u3znuecknx (TUIaBJICHUE BOCKA, TasHUE Jibjla, PacTHUpaHUE caxapa B CTYIIKE,
KHATICHUE W KOHJCHCALUS BOJbI) U XUMHUYECKHAX (TOPEHUE CBEYH, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3aMMOJCHCTBHE MENA C KMCIIOTON) SBJICHUH, HAOIFOICHUE U
OMKCAHUE TPU3HAKOB MPOTEKAHUS XWMHUYECKUX peakumid (Pa3sIoKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, Pa3IOKEHUE TMAPOKCHIA
meam (11) mpu HarpeBanum, B3aMMOACHCTBHE kene3a ¢ pacTBopoM conm meau (1),
U3Y4YECHUE CNOCOOOB PA3JEIICHUs CMECEH: C MOMOINBID MarHuTa, (UIbTPOBAHKE,
BbIMIAPUBAHUE, NUCTUILISALMS, XpOoMaTorpadus, TPOBEACHHE OYUCTKH MMOBAPECHHOMN
CONMM, HAONIOACHWE W  ONKMCAHWE  PE3YJbTATOB  MPOBEACHUS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MAacChl, CO3JaHHME MOJCIEH MOJIEKYJI
(IIapOCTEP>KHEBBIX ).

Baxueiimime npeacraBuTe/ M HEOPraHNYECKUX BEIECTB

Bosnyx — cMech razoB. CocraB Bo3ayxa. Kucimopom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUYECKME M XUMHYECKUE
cBoiicTBa (peakumm ropeHusi). Oxcuapl. [IpuMenenue kucmopoaa. CrnocoOsbl



NOJyYEHUs KUCIOpoJa B JIabopaTopud M MPOMBINUIEHHOCTH. KpyroBopor
KHAC0poa B mpupojie. O30H — aJIOTPOIHAS MOAU(PUKALAS KUCITOPOAA.

TemnoBol >pPEeKT XUMHUUECKOW pEaKIUU, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- M JSHAOTEPMUYECKHAE pPEakuuu. TOIUIMBO: yIrojdb M METaH. 3arpsa3HCHHE
BO3/lyXa, YCUJICHHE MAPHUKOBOTO d(PpdeKTa, pa3pyuieHUe 030HOBOTO CJI0SI.

Bomopon — sneMeHT M mpocToe BElIeCTBO. HaxoxkaeHue Bomopona B
npupoae, (QU3NYECKUE KW XUMUYECKHUE CBOWMCTBA, MNPUMEHEHHUE, CIOCOOBI
rostyueHus. Kucmorel 1 comu.

MonsipHbliii 00bEM Ta30B. Pacy&éThl M0 XUMHUYECKUM YPABHCHUSIM.,

dusnyeckue CBOMCTBA BOABL. Boaa Kak pacTBOpUTENb. PacTBOpHL
HachblleHHBIC W HEHACHIMICHHBIE PACTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJIE.
MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XUMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Poste pacTBOpOB B MPUPOJE U B >KM3HH 4YEJIOBEKA. KpyroBopoT BOABI B MPUPOJIE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BO/I.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Okcunbl. Knaccudukarms
OKCHJIOB.  cosicoOpasyrouiie  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEpHBIE) W
HeconeoOpasyromme. HoMmeHkmatypa OKcHaoOB. DHU3MYECKME W XUMHYECKHE
cBOiCTBA OKCUIOB. [lonyueHne OKCUaI0B.

OcHoBannda. Knaccu(ukanuss OCHOBaHMIA: IMIENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa OCHOBaHUN. DU3UYECKUE U XUMHUYECKUE CBOWCTBA
OCHOBaHWi. [TonyueHne OCHOBAHMIA.

Kucnotel. Knaccupukaums kucnor. HoMmeHkinarypa kucnor. Ou3nyueckue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHocTm MetaoB H. H. bekerosa.
[Tonyyenue KUCIOT.

Conu. HomeHnkmnarypa coseil. GU3nUECKUEe U XUMUYECKUE CBOMCTBA COJEH.
ITony4deHnue coien.

['eHeTHYECKAs CBSI3b MEXAY KJIACCAMUA HEOPTaHUYECKUX COCTMHECHUM.

Xumuueckuii yJKkcnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACP)KAHUS KUCIIOPOJA B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YUYCHHE CBOWCTB KHCIOpPOJAa, HAOIIOICHUE
B3aUMOJICHCTBUS BEUICCTB C KUCIOPOAOM W YCJIIOBHS BO3HMKHOBCHUS U
NpEeKpalieHusl ropeHust (Mmokapa), O3HAKOMJIEHME ¢ o0pa3uamMu OKCHUIOB W
OMKCAHUE HX CBOKMCTB, MOJYYCHHE, COOMPAHWE, PACMO3HABAHME W H3YUYECHHE
CBOMCTB BOJOpOAa (FOPEHME), B3aUMOJACHCTBUE BojgopoAa ¢ okcuaoMm meau (II)
(BO3MOXKHO WCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH PpACTBOPEHMS BEIIECTB C
Pa3NM4HON PACTBOPUMOCTBI), TPUTOTOBJICHUE PACTBOPOB C  ONPEACIIEHHON
MAacCOBO# J10JIEWl paCTBOPEHHOIO BEIIECTBA, B3aUMOAECUCTBHE BOJBI C METAJIAMU
(HaTpueM ©  KajbluueM) (BO3MOXKHO  HMCIHOJIb30BAHUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAaHNE 00pa3sllOB HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHST OKPACKW MHAMKATOPOB B PaCTBOPAxX KHUCIOT W LICTOYEH,
U3y4YeHUE B3auMojchcTBhs okcuaa meanm (1) ¢ pacTBOpOM CEpHOM KHWCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMi HEUTpaTM3aluu, MOJIYYECHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETaula APYTMM M3 pacTBOpPA COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 334a4 M0 Teme «BaxkHehmme Kiaccel HEOPraHMYECKHUX
COCIMHECHUI).

Hepunoanyecknii 3akoH u llepuoamyeckast cucreMa XHMHYECKHX
aremenToB /I, U. MengeneeBa. CrpoeHne aroMoB. XHMHYECKAs CBSI3b.
OKHCITUTE/ILHO-BOCCTAHOBUTEIbHbBIC PEAKIIHT

[lepBbie MONBITKH KIACCH(PHUKALMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IpyNmax CXOJHBIX 3JIEMEHTOB (LICJIIOYHBIE W IIEIOYHO3EMEIBHBIE METAUIBI,
TJTIONE€HbI, HHEPTHBIE Ta3bl). JJEMEHTHI, KOTOPbIE 00pa3yroT aM(POTEPHbBIE OKCUIBI
Y TUIPOKCUJIBL.

Ileproanyeckuii 3akoH. lleproanyeckas cucreMa XMMHUYECKUX 3IIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuoaHas W JJUHHONEPUOAHAS  (POPMBI
Ileproanyeckoil cucteMbl XUMUUYecKuX 3yieMeHToB 1. M. Menneneesa. [lepunonasl
u rpynnsl. DU3NYECKUI CMBICT TMOPAAKOBOTO HOMEpPA, HOMEpPOB MEpUoja M
IPYIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oTomnbl. Dnekrponel. CTpoeHHe
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBbIX 20 XUMUYECKHX  3JIEMEHTOB
Ilepunonmueckoin cucremsl [[. M. Menneneesa. XapakTepucTHKa XUMHYECKOIO
3JIEMEHTA M0 €ro nojoxkeHuto B [lepuoanueckoii cucreme . 1. Menaeneea.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca arOMOB XWMMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPyNIaM U MEPUoIam.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAndecKoi CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUs Haykd WU npaktuku. [[. M. MenneneeB — y4€HbIA H
IPKIAHUH.

Xumuueckas CBsi3b. KoBajieHTHas (TOJissipHAss W HEMOJISIPHAs)  CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX HJIEMEHTOB. TOHHAs CBA3b.

Crenenp  OkucieHHus.  OKHCITATENBHO--BOCCTAHOBUTEIIBHBIE — PEAKLUU.
[Tpouecchl OKACTEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4YeHUE OOpa3lOB BEIIECTB METAUIOB W HEMETAJUIOB, B3aWMOJACHCTBUE
TMAPOKCUIA LMHKA C PACTBOPAMH KHCIOT M IWICJIOYEH, MPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX —~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(rOpeHue, peakunuy Pa3IoKEeHHS, COSTUHEHUS).

Mesxcnpeomemnoie céasu



Peanm3zanmss MEKNPEAMETHBIX CBSI3CH MPU WM3YYECHUM XMMHM B 8 KItacce
OCYUIECTBIISIETCS. 4E€pPEe3 HCMOJIb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHSATHM, TAK W MOHATHH, SBISFOMIMXCS CUCTCMHBIMH JUISl OTACIBHBIX TPEIMETOB
€CTECTBEHHO--HAYYHOTO [IAKJIA.

OO01Ke €CTECTBEHHO--HAYYHbIE TOHITHS: HAYYHbII (DaKT, TUIOTE3a, TEOPUS,
3aKOH, AaHaJiu3, CHHTE3, KIacCU(PUKalus, MEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUC.

Ousnka: Marepus, aroMm, 3JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHU],
M30TOIBI, PAANOAKTUBHOCTh, MOJICKYJA, SJICKTPUUYCCKHUIA 3apsjl, BEIIECTBO, TEJNO,
00BEM, arperarHoe COCTOSHUE BEUIECTBA, ra3, (PU3UMYCCKUE BEIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TTAHETHI, 3BE31bI, COIMHIE.

buonorus: gortocunTes, apixanue, oruocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MTOJIE3HBIE UCKOMAEMBIE, TOTLUIMBO, BOJIHBIC PECYPCHL

9 KIIACC

BemecTBo 1 xXuMu4eckasi peakius

[Tepuoanyeckuii 3akoH. [lepruoanyeckas CUCTEMA XUMUYECKUAX SJIEMEHTOB /1.
H. MenpeneeBa. CTpoeHHME aTrOMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOMCTB
XUMHAYECKUX OJJIEMEHTOB TIEPBBIX TPEX MNEPUOMAOB, Kamus, Kalblusd H WX
COCAVUHEHUIA B COOTBETCTBUM C TMOJOKCHUEM JJIEMEHTOB B Ilepmoanueckoit
CUCTEME W CTPOCHUEM UX aTOMOB,

CrpoeHue BEUIECTBA. BHUJIBI XMUMWYECKOW CBSI3H. THIIBI KPUCTALNTMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECCKON PEMIETKA U
BHUJA XUMHUUYCCKOM CBSI3M.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKHUE
CBOMCTBA BEMICCTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COCAMHEHWM, TEHETUYECKAS CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMHYECKUX PEAKIMA MO pa3TuYHbIM MPU3HAKaM (110 YUCITY
W COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEHICCTB, MO TEIIOBOMY 3(P(EKTy, MO
U3MECHEHUIO CTCMEHEH OKUCIECHUS XMUMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYACTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECCKUE PEAKIIUU, TEPMOXUMUUYECKHE
YPaBHCHHS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOH peakiuu. [loHsTie 00 0OpaTUMbIX W
HEOOpaTUMBIX XUMHUYECKUX peakiusiX. [IoHITHE 0 TOMOrE€HHBIX M TE€TEPOrE€HHBIX
peakuusx. [lonsarue o karanuse. [IoHITHE O XUMUUYECKOM paBHOBECUU. DakTOpHI,
BIIMSIFOIIME HA CKOPOCTh XHMHWYECKOW PEAKIMU W TMOJOKECHUE XHUMHUYECKOTO
PABHOBECHSL.

OKHCITUTENBHO-BOCCTAHOBUTEILHBIE  PEAKIIMKM,  AJICKTPOHHBIM  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEBHOM peaKIuu. CocraBiicHHE  ypaBHECHMI



OKHMCJIUTENIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKUMA € MCIOJIB30BAHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus dIEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOIUTHL U HEAJIEKTPOJIATHI.
Katnonsl, aHMOHBI. MeEXaHu3M JUCCOLMALIMM BELIECTB C PA3JIMYHBIMU BHJAMU
XUMHUYECKOH CBsi3H. CTeneHp aucconnanni. CUIbHBIE U CTA0BIE SNIEKTPOTIUTHI.

Peaknuu noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIMii HOHHOTO 0OMEHA,
MOJIHBIE M COKPaWIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHMI W CcoONEii B CBETE MPEACTABICHUH 00 3ICKTPOIMTAYECKOM
qucconmranyv. KauecTBeHHbIE peakiiii Ha HOHBL. [[OHATHE O THAPOIU3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENSAMHM KPUCTALUIMYECKUX PEIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CIOKHBIX BEIICCTB
(XJ0puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKIUH
OT BO3ACHCTBHs pPaA3NMUHBIX (PAKTOPOB, MCCIEAOBAHUE HSIIEKTPOIMPOBOJHOCTH
pacTBOPOB BEILECTB, IMpoLEcCa AUCCOLMALMMA KHUCIOT, WICNOYe U comnei
(BO3BMOKHO  HCIIOJIB30BAHME  BHUJACO  MATEPUAIOB), TNPOBEIACHHE  OMNBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMid  MOHHOro  OOMEHa
(oOpa3oBaHME Ocajaka, BBIACICHHWE Ta3a, OOpa30BaHUE BOJBI), OMNBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKUUi
(ropeHue, peakuuu Pa3JIoKeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHWYECKUX
BEIIECTB C MOMOLIBKD  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIICHUE
3KCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX COeAMHEHUSA

OOmass xapakTepucTuka rajoreHoB. OCOOCHHOCTHM CTPOCHMS aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOCHHE M (DU3MYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUUYECKHE CBOWCTBA HAa OpUMEpPe  XJjopa
(B3aMMOJICHCTBUE C METAINIAMH, HEMETAJJIaMH, WIeJI0YaMu). XJIOPOBOJOPOI.
ConsgHast KACIOTA, XUMUYECKUE CBOMCTBA, MOJNYUYCHHUE, NMPUMEHEHUE. JlelicTBUE
XJIOpa W XJOPOBOAOPOJA HA OPraHU3M 4YEJIOBEKA. BaKHEHIIME XJIOpUIbl U UX
HAXOXKACHUE B IPUPOJE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHBIC CTEMECHU OKUCIEHHs. CTPOCHWE W (PU3NUYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA W CEPhI. AJUTOTPOITHBIE MOAM(DUKALIMKM KACIOPOIa
U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepoOBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMHUYECKME CBOMCTBA. OKCHIBI CEPBI KaK NMPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHass KHCIIOTa, (PU3MYECKHME M XUMHUYECKHME CBOicTBa (0o0mue Kak
OPEICTAaBUTENSL KJlacca KHUCIOT W crneuuduueckue). XUMUUECKHE PEaKIny,
JeKalue B OCHOBE MPOMBILUIEHHOTO Cnoco0a MOJYYEHHUS CEPHOM KUCIIOTHI
[Tpumenenue cepHoit KUCIOTEL. COJIA CEPHON KUCIIOTHI, KAYECTBEHHAS PEAKLUS HA



cynbdar-uoH. HaxoxxaeHue cepbl M €€ COEAMHEHUM B MpUpoe. XUMHUYECKOE
3arps3HEHUE OKPY KAIOILIEH Cpeabl COCAMHEHUSMH CEpbl (KUCIOTHBIC JOXK[IH,
3arps3HEHUE BO3AyXa U BOJAOEMOB), COCOOBI €TI0 MPEAOTBPALLCHHUS.

OOmas xapakrepucTuka >1eMEHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHUS. A30T, paclpoCTpPaHEHUE B MPHUPOJE,
du3nUecKue 1 XMMHYECKUE cBOMCTBA. KpyroBopoT a3ota B npupojae. AMMHUAK, €T0
du3nUecKrue U XMMUYIECKUE CBOMCTRA, MOTyUYeHUE U TpuMeHeHue. Cojiu aMMOHMUS,
uX (puznuecKre U XMMUYECKUE CBOWCTRA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THas KHUCJIO0Ta, €€ TMOJy4YeHUE, (PU3MYECKHE M XUMUYECKUE
cBOiicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUST B KAUeCTBE MMHEPATbHBIX
ya00peHnii. XMMUYECKOE 3arpsA3HEHUE OKPYKAIOUICH Cpebl COEAMHEHHUSIMH a30Ta
(KUCJIOTHBIE JOXKIM, 3arpsA3HCHME BO3Ayxa, MOYBBI M BOAOEMOB). Docdop,
anotpornHbie Moaupukanmu (docdopa, PU3NUECKUE W XUMHUYECKUE CBOKHCTBA.
Oxcun pocdopa (V) u pochopras kuciaora, PU3NYECKUE U XUMUYECKUE CBOICTRA,
nonyuenue. Mcnonbs3oBanue GpochaToB B KAUECTBE MUHEPATIBHBIX YAOOPECHHUM.

OOmast xapakrepucThka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWS.  YIJIEPOA,  AJUIOTPOIIHBIE
MoIu(pUKAIMKM, PACMpPOCTPAHEHUE B TPUPoAC, (PUMUECKUE U XUMHUUECKHE
cBoiicTBa. Ancopoums. KpyroBopor yriepoaa B npupoae. OKCUAbl yriaepoaa, ux
¢u3nuecKue M XUMHUYECKUE CBOWCTBA, JEHCTBME HA JKUBBIE OPraHU3MBbI,
NOJYYEHUE U MPUMEHEHUE. DKOJIOTUUECKUE MPOOJIEMBI, CBS3AHHBIE C OKCHUIOM
yraepona (IV), rumorteza mnoOanbHOr0 MOTEIJIEHUS KiIWMMaTa, NapHUKOBBIM
3 dexT. YronbHas KUCIIOTa U €€ COJU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HMOHHI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CETBCKOM
XO3SHCTBE.

[lepBoHaYaNbHBIE MOHSATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, alETUIICH, 3TAHOJ, TJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbIE HMCTOYHHMKHM YIJIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEPTh),
OPOAYKTBEl WX TNepepaboTku (OEH3WH), UX POJib B OBITY W MPOMBILIIEHHOCTH.
[ToHsTue 0 OMOSOTUYECKH BaKHBIX BEIICCTBAX: JKUPAX, OCNKaX, yIAeBoJaX — U UX
poJii B OKM3HM 4YENOBEKa. MarepuanbHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue u XUMUYECKHE CBOWCTBA, MOJyuY€HUE U
npuMeHeHue. CoeaMHEHUs KpeMHust B mnpupojae. OOmue npeacrapiacHus 00
okcuae kpemuus (IV) u kpemuueBo#t kuciaore. CUAMKATHI, UX MCIOJIb30BAHUE B
ObITY, B MPOMBIIIJICHHOCTH. BakHeHIUE CTPOUTENbHBIE MATEPUANIbl, KEPAMUKA,



CTEKJIO, LIEMEHT, OETOH, keyne300eToH. [IpobnemMbl 0€30MacHOr0 MCMOIb30BAHMS
CTPOUTENBHBIX MATEPUATIOB B MOBCEAHEBHOMN JKA3HM.

Xumuueckuii Jkcnepumenn:

U3yUYEHUE 00PA3IOB HEOPraHUYECKUX BEUIECTB, CBOWCTB COJISHOW KHCJIOTHI,
NPOBEJACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUI-UOHBI U HAOMOEHUE MPU3HAKOB
WX MPOTEKAHHMsI, OMNBITHI, OTPAKAKOMIME (PU3NUYECCKHME M XUMHYECCKHE CBOWCTBA
TATOTEHOB M WX COEJAMHCHWH (BO3MOYKHO MCIOJIB30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TalOrE€HUJOB), O3HAKOMJICHHE C
oOpazamMu  ceppl M €€  COCOMHEHUSIMM  (BO3MOXKHO  MCIOJIB30BAHHUE
BUJICOMATEPHUAJIOB), HAOIIOACHKUE Tpollecca OOyriMBaHus caxapa Moj JeHCTBAEM
KOHLUECHTPUPOBAHHONW CEPHOW  KHUCIOTBHI, M3YYECHHE XUMHUYECKUX CBOMCTB
pa30aBIICHHOM CEPHOM KUCIIOTHI, TPOBEACHUE KAYECTBEHHOM PEaKIMK HA CyJbdar-
WOH W HaAOMIOJAEHUE MPHU3HAKA €€ MPOTEKaHWs, O3HAKOMIJICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W WX COCAMHEHWH (BO3MOMXHO HWCHOJB30BAHUE
BUJICOMATEPHAIIOB), 00pa3amMu a30THBIX U (POCPOPHBIX yAOOPEHUil, MOIyUYEHUE,
coOMpaHue, PACIO3HABAHUE W HW3YYCHHE CBOWCTB aMMHUAaKa, MPOBEICHUE
KQUECTBEHHBIX PEaKIMii HA MOH aMMOHMS M (ocaT-uOH U U3YUYECHHE MPU3HAKOB
WX MIPOTEKAHU, B3aUMOICCTBIUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI ¢ MEIBIO
(BO3BMOYKHO  HKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  M3YYEHHE  MOAENEH
KPUCTAUIMYECKUX PEIIETOK anmasa, rpadura, QyiiepeHa, O3HAKOMIICHHUE C
OPOLECCOM  aACOPOLMM PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJIy4YeHHE, COOMpaHKE, PACIIO3HABAHUE W WU3YUYCHHE
CBOMCTB YIJIEKMCIIOrO rasza, MpPOBEACHUE KAYECTBEHHBIX PEAKIMA HA KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX TMPOTCKAHMS, O3HAKOMIICHHUE C
OPOAYKIMEH CHJIMKATHOH MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelme HeMeTallIbl M X COCTUHEHUSY.

MeTta/uibl M HX COeTHHEHUSA

OO0mas XapakTepUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TOJNIOKeHUs B llepuoavyeckoil cucTeMe XUMHYECKUX odnemeHtos . WM.
MenpeneeBa u cTpocHHsl aTOMOB. CTpOCHHE META/UIOB. MeTajuinueckas CBsi3b W
METAJIIMYECKas  KpPUCTAUIMYECKass  PEIIETKA.  ONCKTPOXMMHYECKUH sl
HANPSHKEHUI MeTa/uioB. DGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoObl MOJIyYeHUsT METAIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
crocoObl 3auMThl MX OT KOppo3uu. CruiaBel (CTajlb, YYTYH, JHOPATFOMHHUM,
OpOH3a) U UX MPUMEHEHUE B ObITY U TPOMBIIICHHOCTH.

[Ilenounble METALIBL. MOJOKEHUE B [IEPHOAMUECKON CHCTEME XMMUYECKUX
anemeHtoB /1. M. Menaeneesa, CTpOEHHE MX arOMOB, HAaXOXKICHHUE B IPUPOJE.
OuU3nUeCKe U XUMUYECKUE CBOMCTBA (HAa MpUMepe HATpusl W Kamus). OKCUABI U



TMAPOKCUIBl HATPUS W Kanus. [IpUMEHEHWE WIENIOYHBIX METAUIOB M HX
COCIMHECHUM.

[IlenoyHO3eMENBHBIE METAJUIBI MarHMid W KaJIbLUMHA.  IIOJIOKCHUE B
Ileproanueckoil cucreme xuMudeckux dineMeHToB [[. M. MenaeneeBa, crpoeHue
UX aTOMOB, HAXOXKACHUE B Tpupoe. OU3ndecKne u XUMUYECKUE CBOMCTBA MAarHus
W Kanblusl. BaxHeilmue coenuHeHUs KaiblMs (OKCUA, THAPOKCHI, COJIM).
KécTkocTh BOIBI M CIOCOOBI €€ yCTPAHEHMUSI.

ATOMUHMIA: NOJIOKEHUE B [IeprHOaNYECKOi CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. MennaeneeBa, CTpOeHUE aroMa, HaXOXKIE€HHWE B mpupone. Ousndeckue u
XUMHYECKHAE CBOMCTBA amtOMUHUA. AM(POTEPHBIE CBOMCTBA OKCUIA W THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa, CTpOEHHE aroMma, HaxXO)KaeHuWe B mpupone. PuU3nYecKue u
XUMUYECKUE CBOMCTBRA skene3a. OKCUIbI, TMIPOKCUABI U conu xene3a (11) u skenesa
(III), mx coctas, CBOKCTBA U MOy YCHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (PU3WYECKUMHU
CBOWCTBAMM, H3YYECHHME  PE3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BUIACOMATEPHATIOB), OCOOEHHOCTEH B3aMMOICHCTBHS OKCHIA
KaJbUUs M HATpUs C BOJOH (BO3MOKHO MCHOJIb30BAHUE BHUACOMATEPUATIOB),
WCCIIEA0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKENE3a B KUCIOPOIE
(BO3MOKHO  WCIOJIb30BAHWE  BHJCOMATECPUATIOB), MPU3HAKOB  MPOTEKAHWUS
KAUECTBEHHBIX PEAKLMI HA WOHBI. MArHus, KaJbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m »xeneza (I1I), menm (11), HabmrOAEHUE W OMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W KaiblMs (BO3MOXHO WCHOJB30BAHUE
BUJICOMATEPHAIIOB), UCCIIEI0BAHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA IMHKA, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe « Baknenmme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPYKaOLIas cpeaa

Bemectsa m marepuansl B IOBCEAHEBHOW JKU3HM uelnoBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB U XUMHYECKUX peakumii B ObiTy. [lepBas momols npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUAMUYECKOE 3arps3HEHUE OKPY KAKIIEH cpeapl (MpeaeiibHas AO0MyCTHMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posb XuMHuH B PEIIEHUN SKOIOTMYECKUX
npooIieM.

Xumuueckuii ykcnepumenm:

U3y4YeHUE 00pa3lloB MATEPUAIOB (CTEKJIO, CIJIABBI METAJIOB, MOJIMMEPHBIC
MaTEPUAIIBI).

Mesxcnpeomemnoie céasu



Peanuzanus MeXIpeIMETHBIX CBsi3el NMpU M3YUECHUM XMMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 MCMOJIb30BAHME KAaK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK ¥ TIOHATUHN, ABJISFOMIMXCSA CUCTEMHBIMH JJIsS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUHBIC TMOHSATHS. HAy4HBIH (PaKkT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHHTE3, KiaccupuKaiuys, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, HW3MEPCHHME, MOJACb, SBJICHHWE, TMapHUKOBBIN
3P PeKT, TEXHOIOTUS, MATEPUAITBI.

duzuka: Marepus, aToM, D3JCKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIHI,
W30TOMbI, PagMOaKTUBHOCTh, MOJICKYJa, JJIEKTPUUYCCKUM 3apsija, MPOBOJHHKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILIECTRA, I'a3, pAaCTBOP, PACTBOPUMOCTD, KPUCTAILITMYECKAs
peméTKa, CIjaBbl, (PU3NUECKUE BEIWYMHBI, CIUHHUIBI M3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: ¢orocuntes, apixanuwe, Ouocdepa, dKOCHCTEMA, MUHEPATbHBIC
yA00peHNs, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEILHBIC BEIICCTRA.

['eorpadus: armocdepa, ruapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIC3HBIC HCKOTIaeMBbIE, TOTLITUBO, BOJIHBIC PECYPCHI.



INTAHUPYEMBIE PE3VJBbBTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHWS MPOrpPaMMBI  OCHOBHOIO OOWIEro
0o0pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUST XMMUU B CIAUHCTBE Y4E€OHOW H
BOCIIMUTATENIBHON IEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUUCKUMU
COLMOKYJIBTYPHBIMA W JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMM, MPUHATEIMH B
oOliecTBe MpaBWIaMH W HOPMAMH TOBEACHHWS M CIIOCOOCTBYIOT MPOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YAFOIIUXCS.

JIMYHOCTHBIE ~ pPE3yJNbTAThl  OTPAKAKT  TOTOBHOCTHh  OOYYAROIIUXCS
PYKOBOACTBOBATECA CUCTEMOW MO3UTUMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
PacCIINPEHUE OTBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIECHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHUA 3HAYEHUS XUMHUYECKON HAyKU B JKU3HU
COBPEMEHHOTO OOWIECTBA, CIMIOCOOHOCTH BIAJETH JOCTOBEPHON WMH(poOpManuei o
[EPEAOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBOM M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUpa M OOIIECTBRA,

2) rpa}kaIaHCKOr0 BOCIMTAHUSI:

MPEICTABICHAST O COLMAJIBHBIX HOpPMAax M MpPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCNEA0BATENbCKOM, TBOPUECKOH MW APYrux  BUAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJTHCHMHA yYEOHBIX, MO3HABATEIBHBIX 3a7a4, BBIMOJHECHHA XUMHYECKHAX
AKCIIEPUMEHTOB, CO3AAHUN YUEOHBIX MPOCKTOB, CTPEMJICHUS! K B3AMMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCE ITOM Y4eOHOU JEATETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIIKH CBOMX TOBApHUINEW C TO3ULNHU
HPABCTBEHHBIX U IIPABOBBLIX HOPM € YUETOM OCO3HAHHUS MOCIEACTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTaBIIAIOLINE
OCHOBY JUIsl TOHMUMAHWs CYIIHOCTA HAYYHOW KapTHHBI MHPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOIBI, B3aWMMOCBSI3SIX HYEIOBEKA C
MPAPOIHON CPENON, O POJIM XUMHUU B ITO3HAHUH STUX 3aKOHOMEPHOCTEN,

[TO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHWI 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHUMN,
NO3HABATENIbHON, MHPOPMANMOHHON W YUTATEIbCKOM KyJIbTYPBI, B TOM YHCIIEC
HABBIKOB CaAMOCTOSTENIBHONH pabOThl €  y4E€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATYpPOH, JOCTYNHBIMA TEXHUYECKMMH CPEACTBAMH  HH(POPMAILIMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWIO W TMO3HAHWIO, JHOOO03HATEIBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa30BaHWIO, MPOEKTHOM W MCCIEN0BATENIbCKON
JESATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4Y€HUS B
JIATbHEUIIIEM

4) popMupoBaHuS KYJAbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 >KW3HHW, OCO3HAHWE MOCICACTBUI W
HEMPUATHE BPEAHBIX TPUBBIYCK (YIOTPEOIICHUS aJTKOTOJIsI, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOTFIOICHUST MpaBwil  OC30MACHOCTH NP OOpalleHUH ¢
XUMHUYECKAMH BEIECTBAMU B OBITY U pPEalbHOMN KU3HU;

S) Tpy10BOro BOCIMTAHUSL:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHUIO MPOodeccHii U Tpy1a pa3ivuvHOro poja,
YBOKCHHE K TPYIy M pe3yJibTaraM TPYAOBOH ACATEIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWMHM, OCO3HAHHBIA BBIOOP
WHAWBHIY AIBHON TPACKTOPUU MPOJODKEHUS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
WUHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHOW MpO(ECCUOHATIBHON ACATEIBHOCTH U PA3BUTHs HEOOXOAMMBIX YMECHHUIA,
TOTOBHOCTB aJallTUPOBATHCS B MPO(PECCHOHATIBHOM cpene;

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH UENECO00PA3HOEC OTHOUICHHE K NPHPOJAE KAaK HCTOYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHKUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o00paza KM3HU, OTBETCTBECHHOE OTHOLIECHHUE K COOCTBEHHOMY
(U3NYECKOMY M TMCUXUYECKOMY 30POBBIO, OCO3HAHHME LICHHOCTH COOIIOACHHMS
npaBJ OE30MACHOTO MOBEACHUS MPU PadOTE € BEMIECTBAMM, A TAKXKE B CUTYaLlUsIX,
YTPOKAOIIMX 3I0POBBIO W KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSATh 3HAHMS, MOJyYaeMbIE MPU MU3YUYECHUU XUMUH, IS
PELICHNS 3a/1a4, CBA3aHHBIX ¢ OKPY KAIOIIEH IPUPOIHON CPENO, I MOBBIMICHUS
YPOBHSL ~ 3KOJIOTMYECKOW  KYJIBTYPbl, OCO3HAaHWs TJI00AIBHOIO  Xapakrepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEH WX PEUICHHWS MOCPEACTBOM METOIAOB XHMMH,
AKOJIOTHYECKOTO MBILIICHHS, YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHUKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJIMETHBIE PE3YJ/IBTATBI

B cocraBe MeTanmpeAMETHBIX PE3YJAbTATOB BBIACIAIOT 3HAYMMBIE  JUIS
(hOpMHUpPOBaHUST MHUPOBO33PECHUsI OOIICHAYYHBIE TOHSTHS (3aKOH, TEOPHs,
OPUHLHAIL, TAMOTE3a, PaKT, CHCTEMA, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPBIE
UCIOJB3YIOTCA B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIAMETAaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LETOCTHOMN



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUCOHBIE NCHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIECUMBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIJAHUPOBAHUIO M OCYIIECCTBICHUIO YUYeOHOMH
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble JJoruyeckue aeiicTeus:

YMEHMS MCMOJIb30BaTh MPUEMBI JIOTHYECKOTO MBILIICHUS MPU OCBOCHHUHU
3HAHWHA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBLICHATH MX XapAKTCPHBIC
NPHU3HAKK, YCTAHABIMBATHL B3aWMOCBS3b C JPYTMMH MOHSATHSIMH), HCIOJb30BATH
NOHATHUS JJ11 OOBSICHEHUS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOUPATh OCHOBAHUS U
KPUTEPUN [JIsl KJIACCU(PUMKALMKA XUMUYECKUX BEUICCTB M XUMHUYECKHX PEaKLUH,
YCTaHABJIMBATH MPUYMHHO-CIEACTBCHHBIE CBSI3HM MEXIAY OOBECKTAMH HW3YUYEHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, ACIyKTUBHBIC, 10 AHAIOTHH),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMEHHE TPUMEHATH B NPOLECCE MO3HAHUS MOHATHS (NMPECAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIOIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUN MOJACIBHBIC MPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKas (opMyjia M YPaBHEHUE
XUMHYECKOH PEaKIMKA — MPHA PEIICHUN YUeOHO-MO3HABATENBHBIX 33a4, ¢ YUYETOM
ATUX MOJENIBHBIX MPEACTABICHUIN BBISBIATh W XapPaKTEPU30BaTh CYIICCTBEHHBIC
NPU3HAKK M3YYAEMBIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECCKUX PEAKIIMIA,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIC CBSI3U W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue a1elicTBUS:

YMEHHME MCIOIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI IO
POBEPKE MPABAIILHOCTH BbICKA3BIBAEMBIX CYKACHHUIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUCHUYECKUX OSKCINEPUMEHTOB, YMEHHME HAONIOAAaTh 3a XOJOM MPOLECCa,
CaMOCTOSITENTLHO MPOTHO3UPOBATh €r0 Pe3yJbTar, (opMyIupoBark 000OLICHHUS U
BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMSI, COCTABIATE OTUYET
0 MPOJEJIAHHOM padoTe.

Pabora ¢ napopmanueii:

YMEHHE BbIOMpaTh, AHAIM3UPOBATH W HWHTEPOPETUPOBATH WH(OPMALUIO
PA3NIAYHBIX BUAOB U (POPM MPEACTABICHUS, MOTYYACMYI0 U3 Pa3HbIX UCTOUYHUKOB
(HAy4YHO-TIOMYJIApHAs JUTEparypa XWMHUYECKOTO COJACP)KAHWS, CIIPABOYHBIE
nocodust, pecypcbl VHTepHETAa), KPUTHYECKM OLEHUBATH MPOTHBOPEUYMBYIO U
HEJIOCTOBEPHYIO MH(pOpMaIHIO;



YMEHHE MPUMEHATh PA3TUYHBIE METOJBI W 3aMpPOChl MPH MOUCKE U OTOOpPE
WH(pOPMALlM! W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX JUIS BBITOJHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOIO THITA, MPUOOPETEHHE OTbITA B
o0nacTi  MCMONB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOi aKTHBHOTO MCIOJIb30BAHUS PA3IIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMAIBHYIO (POPMY MPEACTABIEHUS WH(POPMALAA U
WTIOCTPUPOBATh PEIIAEMBIE 3a1a4l  HECJIOXKHBIMA CXEMaMH, JIUMarpaMMamu,
apyrumu (GpopMaMu rpadukn U uX KOMOMHALMSIMU,

YMEHHE MCIOJb30BaTh M AHAM3APOBATh B HOpoUecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALIMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHHE OKPY KAIOLIEH ITPUPOTHOMN
Cpeasl.

KomMyHukaTnBHBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHMs 3aJaBaTb BONPOCH (B XOA€ [uaiora W (WJIM) TUCKYCCHM) TIO
CYIIECTBY  OOCY>KTaemMoii  Tembl, (OPMYJMPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBINIOJTHEHUS MPEITOKEHHOM 3a1a4;

YMEHMS ~ TPEIACTABIIATH  MOJIYYEHHBIE  PE3YJIbTAThl  MMO3HABATEIBHOM
JEATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax;, JeJlaTh MPE3CHTALNIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCNEPUMEHTA (JTAOOPATOPHOTO OIBITA,
nabopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BELIECTB, Y4EOHOIO MPOEKTA),

YMEHMSI Y4YEOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM WM MCCIICAOBATENbCKOM  NEATEIBHOCTH  MPU  PELICHUHU
BO3HHUKAIOIIMX MPOOJIIEM HA OCHOBE y4éTa OOIIMX HMHTEPECOB M COMIACOBAHWUS
no3unuii (00CykneHuss, OOMEH MHEHHMSMH, «MO3TOBBIC INTYPMbD», KOOPIAMHALMS
COBMECTHBIX [JECUCTBHM, OIPEACIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pa0OThl U APYTHE).

PeryasiTuBHbIC YHUBEPCAJIbHBIC y4eOHbIC AelicTBUS:

YMEHHE CAMOCTOATENBHO ONPEACIATh LEIHA JEATEIILHOCTH, MJIaHUPOBATh,
OCYILIECTBIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENIbHOCTD, BEIOMpaTh Hanbomnee 3PPeKTUBHBIE COCOOBI PEIIEHUS YUEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl € yUYETOM
NOJTyYEHUSI HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLMSX,
OLEHMBATh COOTBETCTBHE IOJNYUYEHHOIO PE3yjbTara 3asBICHHON LEIW, YMEHHE
UCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbI€ B YCIIOBUY 3aJaHHIA.

HHPEJIMETHBIE PE3YJbTATHI

B cocraBe mnpeaMETHBIX PE3YyJBTATOB IO OCBOCHUIK O0S3aTEIBHOIO
COAEPKAHUS, YCTAHOBICHHOIO JaHHOW QenepanbHOi pabouell Mporpammon,
BBIICTISIFOT. OCBOCHHBIE OOYYalOUMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



JNEUCTBUM, crenupuueckue Ui MNPEeAMETHOW o0macth  «XUMUS», BHIBI
JNEATENBHOCTA 1O  IOJIYYEHUKD  HOBOTO  3HAHWSA, €r0  MHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHTYallHsIX.

K koniy o0ydeHus B 8 ki1acce npeIMETHBIEC Pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTh Y O0YYAKOIINXCS YMEHMIA:

e PACKpBIBaTh CMBICII OCHOBHBIX XMMHWYECKMX IMOHATHH. aroM, MOJIEKYJa,
XUMUYECKUIA DIIEMEHT, MPOCTOE BEIUECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS M HEOJHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBast JA0JIsl XUMHAYECKOTO JIEMEHTA B COCAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOT4, OCHOBAaHWE, COJIb, JJIEKTPOOTPULATENBHOCTD, CTEIEHB
OKHCIICHUSI, XUMUYECKasi peakims, KiacCU(UKauus PEaKkLuii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JI0KEHUs, PEAKUMM 3aMELICHUS, PEAKLMH
00MEHA, 3K30- M SHAOTEPMUYECKUE PEAKLINN, TEIIOBOH 3PPEKT peakiuuu,
PO aToMa, JJICKTPOHHBIM CJI0i aroma, aToMHas OpOWTalb, PaanuycC
atoMa, XMMUYECKasl CBSA3b, MOJISPHAS W HEMOJSAPHAS KOBAJECHTHAS CBS3b,
WOHHAs CBsA3b, MOH, KATHOH, aHWOH, PACTBOP, MAcCCOBas JOJIs BEIIECTBA
(MPOLEHTHAS KOHIICHTPAIKsi) B PaCTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHMYECKHUX TIOHATHA U
MPUMEHSATH 3TU MOHSITHS MIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWIA;

e HCHOJB30BATh XUMHYECKYIO) CHMBOJIMKY JJsl COCTaBJICHUs (popmyn
BEIIECTB U YPABHEHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb  OKUCJIEHHsS  JJIEMEHTOB B OMHAPHBIX  COCIMHEHUSX,
MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COCOUHEHWH TI0
dopMynaMm, BHJ XUMHUYECKOH CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBath cMmbich llepuommueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATE TMOHUMAHUE MEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUs B lIepHOauMYecKoil cucreme,
3aKOHOB COXPAHEHWs] MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aKOHA ABOraapo;

e ONWCHIBATH M XapakTepu3oBarh TabmuuHyr ¢Gopmy [lepuonmyeckoi
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3/iAyarb IOHATUS «TJIABHAS
noarpynna (A-rpynmna)» u «mnodoynas noarpynmna (b-rpynna)», maible u
OONBIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmue «llepuonnueckas cucrtema XUMHYECKMX snaemeHToB J[. W
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YACIO SJIEKTPOHOB
U PACMIPEACIICHUE UX IO HJIEKTPOHHBIM CJIOSIM ),

KJTAaCCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIICCTBA,
XUMUYECKUE peakiuuu (M0 YUCAY U COCTaBY YYACTBYIOIIMX B PEAKIUU
BEUIECTB, MO TEMJIOBOMY PPEKTY);

XapaKTEpPU30BaTh (OMUCHIBATH) OOMIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMHU MOJIEKYIISPHBIX
YPABHEHHAN COOTBETCTBYIOIINX XUMUYECKAX PEAKIINN;

MPOTrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALCHUNA B
Pa3INYHbIX YCIOBUSIX,

BBIYMCIIATH OTHOCHTEJIBHYIO MOJIEKYJISIDHYIO W MOJISIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) [IOJIKO XMUMHWYECKOrO JJIEMEHTa 1o (opmyse
COCIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSATH OCHOBHBIC OTNEPALMU MBICIUTEIBHON NEATEILHOCTH — aHAIN3
U CUHTE3, CpaBHEHHWE, OOOOIICHHE, CHCTEMATHU3AIMIO, KJIACCU(PHUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3€H — I M3YUYCHUs CBOMCTB
BCIIECTB M XWMHMYECKMX PEaKIMil, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPEHUE, MOJICIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPAaBAJIAM  TIOJB30BAHUS  XWUMHUYECKOW  TMMOCYAO0NM W
Ja00paTOpHBIM  00OPY/IOBaHWEM, a TaKXKE TMpaBujiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO W COOUPAHUIO
ra3oo0pa3HbIX BEIICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C ONMPENEIEHHON MACCOBOM JIOJEW PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh M MPOBOAMTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
PACIIO3HABAHUIO PACTBOPOB LIENOYEN W KUCIOT C MOMOLIBIO HHINKATOPOB
(;rakmyc, peHoadTanent, METUIIOPAHK U JPYTHE).

K xoHniy 00y4eHus B 9 kij1acce NpeIMETHBIC PE3YJIbTAThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUYAKOIINXCS YMEHHIA:

PACKPBIBATh CMBICI OCHOBHBIX XWMWYECKMX TOHITHA: XUMHYECKHAN
DJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XUMUYECKAs PEAKIMsI, XUMUYECKasl CBsI3b, TETUIOBOM 3 ekt
peaKUMHM, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHI,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOE€ pPaBHOBECHME, OOpatuMmble U



HEOOpaTUMBIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIHH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XMMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKas), KPUCTAIUIMYECKAs pEIIETKa, KOPPO3Us METAILIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOW PEaKUMH, NPEACIBbHO JOMyCTUMAst
koHueHTpauus [ 1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHITHA W
NPUMEHSATH 3TH MOHATHS TIPY ONMMCAHWUY BEIICCTB U UX MPEBPALLEHUIA;
UCMOJb30BaTh XMUMHYECKYI0 CHUMBOJIMKY JUISL COCTaBieHUS (OpMyJI
BELIECTB U YPABHEHUIN XUMUUYECKUX PEAKIIHIA,

ONPEACTIATH BAJICHTHOCTh M CTEMEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B
COCOMHEHMIX Pa3MYHONO COCTABA, MPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KJIACCY COCOMHEHMIA TO (opMmyJiam, BHI XUMHUYECKOH
CBA3M (KOB&ICHTHAS, WOHHAs, METAJUIMYECKAsA) B HEOPraHMYECKHX
COCIMHEHMSIX, 3aps]l HOHA MO XMMHYECKOH (popMylie, XapakTep cpeasl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCIAWHEHWH, THIl KPUCTALTUYCCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBare cMmbica [lepuoamyeckoro 3akonHa JI. WM. MenneneeBa u
JEMOHCTPAPOBATh €ro MOHMMAHWE. OMNKMCHIBATH M  XapaKTEPHU30BaTh
Tabmmunyro popmy Ilepnoanyeckoil CUCTEMBI XUMHYECKHAX SJIEMEHTOB!
pa3nuuaTh MOHATHS «TJaBHas mnoArpynna (A-rpynma)» u «moOo4Has
noarpynna (b-rpynma)», Majbie W OONbIIAE MEPUOJABI, COOTHOCHUTH
00O3HAYECHUs, KOTOPBIE HMEKOTCSI B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XapPAKTEPUCTUKAMH  CTPOCHMS  QTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj  sapa, OOIIee YUCIO DJICKTPOHOB U
pacnpelieieHue WX MO DJEKTPOHHBIM  CJI0SIM), OOBSACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npeenax MajlblX NEPUOAOB W TJIABHBIX MOATPYMII C YYETOM CTPOCHUS UX
aTOMOB,

KJIAaCCU(PUIMPOBATh XUMHYECKUAE BJIEMEHThI, HEOPraHUYECKUE BEIICCTBRA,
XUMHYECKHAE PEakuK (IO YUCIIy M COCTABY YYACTBYHOUIMX B PEaKLHU
BELIECTB, MO TEIIOBOMY 3 (EKTY, MO0 U3MEHEHUIO CTENEHEH OKUCICHHS
XUMUYECKUX DJIEMEHTOB),

XapaKTEpPU30BaTh (OMUCHIBATh) OOIIME M CHCHUPUYCCKUE XUMUYECCKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BELIECTB, MOATBEPXAAS OMHCAHUE
OpPUMEpPaMU MOJIEKYJIIPHBIX W WOHHBIX YPAaBHEHHH COOTBETCTBYIOLIMX
XAMUYECKUX PEAKLINI,

COCTaBJSITh YPABHECHHS DJICKTPOJIMTUYECKOW AMCCOLMALIMM  KHCTIOT,
ILIEJI0YEHN U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA HOHHOTO



oOMEHa, ypaBHEHHUS peakluii, MOATBEPKIAIONIMX CYLIECTBOBAHUE
TEHETHYECKOM CBS3M MEXKY BEUIECTBAMH PA3IMUHBIX KJIACCOB;
PacCKphIBaTh  CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMA
NOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3TUX PEaKIIUi;
MPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOKHOCTH TIPOTEKAHUS XMMHUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCIIOBUSIX;

BBIUUCIIATE OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOIO JJIEMEHTa Mo (QopMmyJe
COEZIMHEHUS, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XMMUUYECKOW PEaKIIny;

coONroAaTh  MpaBWJia  MOJIb30BAHMS ~ XUMUYECKOW  MOCyIOi W
Ja00paTOpHBIM  O00OPYJOBAHMEM, a TaKKE TMpaBWja OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH 10 BBIMOJHEHHUIO
71a00paTOPHBIX XWMHUYECKUX OTBITOB MO TOJYYECHUIO U COOMpPAHUIO
razo00pa3HbIX BEIIECTB (AMMHAKA M YTTIEKUACIIOTO ra3a);

OpPOBOJUTH  PEAKIMU, TMOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3IMYHBIX BEUIECTB. PACMO3HABAThH OMBITHBIM MyTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOonar-, Qocdar-, cunukar-, cynbdar-, THIAPOKCHI-HUOHBI,
KaTHOHbI aMMOHMSI M MOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOPAaxX HEOPraHMUYECKUX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OTNEPAIIMM MBICIUTEILHON JEATEIBHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOOMICHUE, CUCTEMATU3AINIO, BBISBICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YUYEHUS CBOMCTB BEILECTB U
XUMUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TMO3HAHUS —
HAOJIIOICHUE, M3MEPEHKHE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIH ).



TEMATUWYECKOE INMJIAHNPOBAHWE
8 KJ/TACC

KonnyecTtBo 4acoB

Ne HanmeHoBaHWe pa3fenos v
n/n TemM MporpamMmmbi Bcero

Pasgen 1. lNepBoHa4vasibHble XMMUYECKNE NOHATUSA

XmMna — BaKHas 0bnacTb
€CTeCTBO3HaHUA U

11 . 5
NPaKTUYeCKON aesaTeNlbHOCTU
yesioBeKa
BellectBa n XMMUYECKNE
12 B 15
peakuuu
WToro no pasgeny 20

KOHTpONbHbIE
paboTbl

Pasgen 2. BaxkHellne npeactaBUTe/IN HEOPraHUYeCKMX BELLLECTB

Bo3pyx. Kucnopog. NoHATre

2.1 6
06 okcupax
59 Bopgopog.lNoHATME 0 KUcoTax 8
' N CONAX
Bopa. PacTBopbl. MoHATME 006
23 A P 5

OCHOBaHUAX

OCHOBHBbIe K/accbl
2.4 o 1
HeopraHM4ecKMx coeHeHNN

WToro no pasgeny 30

lNMpaKTnyeckune
paboThbl

DNeKTPOHHbIE (LN(POBbIE)
obpasoBaTe/ibHble pecypchbl

Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnnoteka LJIOK
https://rn.edsoo.ru/7f41837c

Bubnunoteka LLOK
https://rn.edsoo.ru/7f41837c

Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnunoteka LLOK
https://rn.edsoo.ru/7f41837c

Pasgen 3. Mepuoanyeckunin 3akoH 1 MNMeprognyeckas cuctema XMMmnyeckux aneMmeHToB . . MeHgeneeBa. CTpoeHMe aTOMOB.
Xnmmnyeckasa cesasb. OKUCINTENIbHO-BOCCTAHOBUTE/IbHbIE peaKLumn


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

Mepnognyeckmnii 3aKoH U
lNepuognyeckasa cuctema
XUMnyecknx anemeHtos . L.
MeHpene-esa. CTpoeHuMe aToma

31

XNMnYyeckas cBsi3b.
3.2 OKucnunTesnibHo-
BOCCTAHOBUTE/IbHbIE peakLnn

WToro no pasgeny

Pe3epBHOe Bpems

OBLLEE KOJTMYECTBO YACOB 10
NMPOIrPAMME

15

68

Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837c

Bubnnoteka LIOK
https://rn.edsoo.ru/7f41837c

BubnnoTteka LIOK
https://rn.edsoo.ru/7f41837c
Bubnunoteka LLOK
https://rn.edsoo.ru/7f41837c


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

9 KJ/TACC

Ne n/n

Pa3sgen 1.

11

12

13

HanmeHoBaHWe pas3fenoB v Tem
nporpaMmmsil

BellecTBO N XMMMYeCKUe peakLmm
MoBTOpeHMe 1 yrnybneHne 3HaHW
OCHOBHBbIX pa3fenioB Kypca 8 Kacca
OCHOBHbIe 3aKOHOMEPHOCTUN XMMNYECKUNX
peakuuii

DNeKTPONMTUYeCKas guccoumanms.
XNMNYECKMNE peakLnn B pacTeBopax

WToro no pasgeny

Pa3gen 2.

2.1

2.2

2.3

2.4

HeMeTaﬂﬂbIVIMXCOEAMHeHMH

O6Las xapaKTepucTMKa XMMUYECKNX
anemeHToB VIIA-rpynnbl. "anoreHbl

O6Las xapaKTepucTMKa XMMUYECKNX
anemeHToB VIA-rpynnbl. Cepa 1 eé
COefiMIHeHUS

O6Las xapaKTepUCTMKa XUMUYECKUX
anemeHToB VA-rpynnbl. A30T, ocop 1 nx
COeANHEHMS

O6LLas xapaKTepucTMKa XMMUYECKNX
anemMeHTOB IVA-rpynnbl. Yrnepog v
KPEMHWIA N UX COeANHEHNS

WToro no pasgeny

KonnyecTtBO 4acoB

Bcero

17

25

KOHTpONbHbIE
paboTbl

lMpaKTnyeckune
paboTbl

ONEeKTPOHHbIe

(unbpoBble)
obpasoBaTesibHble

pecypcbl

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

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

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

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

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

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

Bubnmnoteka LLIOK
https://rn.edsoo.ru/7f41a636


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

Pa3gen 3. MeTannbl n ux coeguHeHNA

31 O6ulme cBOCTBA METa//I0B

3.2 BakHeiliLune MeTanibl U UX COeNHEHNS

WToro no pasgeny

Pa3gen 4. Xumua n okpyKaroLias cpega

41 BeLecTBa 1 MaTepnasibl B XXU3HUW YesioBeKa
WToro no pasgeny
Pe3epBHOE Bpems

OBLWEE KOJTMYECTBO YACOB 10 NMPOIrPAMME

16

20

68

Bubnmnoteka LIOK
https://m.edsoo.ru/7f41a636
Bubnmnoteka LIOK
https://rn.edsoo.rn/7f41a636

Bubnmnoteka LIOK
https://rn.edsoo.ru/7f41a636

Bubnnoteka LIOK
https://rn.edsoo.rn/7f41a636


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

MNOYPOYHOE INMNJTIAHNPOBAHWE

8 KJTACC
Konnyectso yacoB ONEKTPOHHbIEe
Ne aTta ngpoBble
Tema ypoka KoHTponbHble  lNpakTuyeckue A HAbP
n/n Bcero N3yyeHuns obpasoBaTe/fbHble
paboTbl paboTbl
pecypcb
MpeamMeT XUMUN. Pofib XMUMUN B XKU3HU 1 0 0 Bubnuoteka LLOK
YyesioBeKa. Tena v BellecTBa 05.09.2023  https//m.edsoo.ru/ff0d210c
NMoHATHE 0 MeTofax Mo3HaHUA B 1 0 0 Bubnmnoteka LLOK
XUMUK 05.09.2023  https://m.edsoo.ru/ff0d227e
MpakTunyeckasa padota Ne 1 «[Mpasuna
paboTbl B 1labopaTopumn 1 rnpuémbl 1 0 1 Bubnuoteka LJOK
obpalLeHus ¢ nabopaTopHbIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
obopygnoBaHMeM
UncTble BewecTsa U cMecn. Cnocoobsbl 1 0 0 Bubnmnoteka LLOK
pa3feneHns cMecem 12.09.2023  https://m.edsoo.ru/ff0d26ca
MpakTunyeckasa padota Ne 2
«PasgeneHune cmeceit (Ha npumepe 1 0 1 Bubmmoteka LIOK
A o PUMEP 19.09.2023  https://m.edsoo.ru/ff0d28c8
OYMCTKM MOBAPEHHOW CO/N)»
BubnnoTteka LLOK
ATOMbI 1 MOJIEKY/IbI 1 0 0
Ky 19.09.2023  httpsd/m edsoo.ru/ffod2a6e
XUMMYECKME 3/1eMeHTbI. 3HaKU 1 0 0 Bubnuoteka LLOK
(CMMBOJIbI) XMUYECKUX 3/1EMEHTOB 26.09.2023  https://rn.edsoo.ru/ff0d2be8
MNpocTble 1 CnoXHble BellecTsa 1 0 0 Burbnmoteka LIOK
P W 26.09.2023 httpsd/m.edsoo.ru/ffod2ase
ATOMHO-MOSIEKYNIAPHOE YUeHue 1 0 0 Bubnmoteka LIOK
ynap y 03.10.2023  https//m.edsoo.ru/ff0d2d50


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

10

1

12

13

14

15

16

17

18

19

20

21

3aKOH NOCTOAHCTBA COCTaBa BeLLeCTB.
Xumunyeckasa opmyna. BaneHTHOCTb
aToOMOB XMIMWYeCKUX 3/1eMEHTOB

OTHOCUTENbHAA aTOMHas Macca.
OTHocUTENBHAA MOJIEKYNAPHAA Macca

MaccoBaga gonsg XMMUYeCcKoro
3/1leMeHTa B COeJMHEHUN

KonunuecTtso BellecTBa. Monb.
MonspHaa macca

dur3nYecKMe N XMMUYECKIME ABNEHNS.
XnmunyeckKas peakuus

Mpu3HaKy 1 ycnoBusa npoTeKaHms
XUMUNYECKNX peaKLuii

3aKOH COXpaHEeHUs MacCbl BELLECTB.
XUMUyecKne ypaBHeHUS

BbluncneHns Konmyectsa, Macchbl
BeLLEeCTBa Mo YpaBHEHUSAM XUMNYECKNX
peakuuii

Knaccnpmkaums XMMUYecK1X peakuuin
(coeguHeHNA, pa3foXKeHUs,
3amMeLleHns, 06MeHa)

M. B. JIOMOHOCOB — Y4éHblIi-
3HUMKNoneancT. O606LLEHME U
cucTemaTmsaumsa 3HaHWi

KoHTponbHas pabota Nel no teme
«BeLlecTBa 1 XMMUYeCKre peakLumnm»
Bo3agyx — cmecb rasoB. CocTas
Bo3gyxa. Knucnopog — anemeHT u

03.10.2023

10.10.2023

10.10.2023

17.10.2023

17.10.2023

24.10.2023

24.10.2023

31.10.2023

31.10.2023

07.11.2023

07.11.2023

14.11.2023

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

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d323c

Bubnnoteka LLOK
https//m.edsoo.ru/ffod350c

Bubnuoteka LIOK
https://rn.edsoo.ru/ff0d5230

Bubnuoteka LIOK
https//m.edsoo.ru/ff0d37fa

Bubnuoteka LIOK
https//m.edsoo.ru/ff0d3al6

Bubnuoteka LIOK
https://rn.edsoo.ru/ff0d3b88

BubnnoTteka LLOK
https//m.edsoo.ru/ff0d5708

BubnnoTteka LLOK
https//m.edsoo.ru/ff0d3f34

BubnnoTteka LLOK
https://rn.edsoo.ru/ff0d40c4

Bubnuoteka LIOK
https://rn.edsoo.ru/ff0d4290

Bubnuoteka LIOK
https://rn.edsoco.ru/ff0d448e


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

22

23

24

25

26

27

28

29

30

31

npocToe BewecTso. O30H

dun3nyecKme N XMMNYECKME CBOMCTBA
Kuncnopoga (peakumm OKMUCNeHMS,
ropeHue). NoHATMe 06 oKcmaax

Cnocobbl nonyyeHNs Kucnopoga B
nabopatopun 1 NPOMbILLNEHHOCTN.
MNMpumeHeHWe Kncnopoga

TennoBon 3PheKT XMMUYECKOWA
peakuun, NOHATHE 0
TEPMOXMMUYECKOM YPaBHEHUN, 3K30- U
3HAOTEPMUYECKUX peakumnsax
Tonnuneo (HedTb, yrosib U MeTaH).
3arpsisHeHuMe BO3ayxa, Cnocobbl ero
npegoTBpaLLeHns

MpakTnyeckan pabota Ne 3 no Teme
«lonyyeHne 1 cobmpaHue KUCNopoLa,
N3y4YeHne ero CBOMCTB»

Bopopon — 3anemMeHT U NpocToe
BeLLeCTBO. HaxoxaeHne B npupose
dusmyeckme N XMMNYecKre CBOMCTBA
Bofopoja. MNMprumeHeHWe Bogopoaa

MoHATME 0 KUCNOTax U consix

Cnocobbl nonyveHUss Bogoposa B
naboparopum

MpakTnyeckan pabota Ne 4 no Teme
«[MonyyeHne n cobupaHue Bogopoaa,
N3y4veHne ero CBONCTB»

14.11.2023

21.11.2023

21.11.2023

28.11.2023

28.11.2023

05.12.2023

05.12.2023

12.12.2023

12.12.2023

19.12.2023

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d4614

BubnnoTteka LLOK
https://m.edsoo.ru/ff0d497a

BubnnoTteka LLOK
https://m.edsoo.ru/ff0d4790

Bubnuoteka LIOK
https//m.edsoo.ru/ff0d4cda

Bubnuoteka LIOK
https://rn.edsoo.ru/ff0d4ae2

Bubnuoteka LIOK
https//m.edsoo.ru/ff0d4ddo

Bubnuoteka LIOK
https//m.edsoo.ru/ff0d4ddo

Bubnuoteka LIOK
https//m.edsoo.ru/ff0d50d2

Bubnnoteka LLOK
https//m.edsoo.ru/ff0d4ddo

Bubnnoteka LLOK
https//m.edsoo.ru/ff0d4f42


https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

MonsipHbIn 06bEM ras3oB. 3aKOH
ABoragpo

BbluncneHnsa o6bEMa, KOMYecTBa
BeLLeCcTBa rasa o ero u3BecTHoMy
KO/INYeCTBY BeLLecTBa WM 00bEMY

BbluncneHnsa o6bEMOB rasoB Mo
ypaBHEHUIO peaKkLMN Ha OCHOBE 3aKOoHa
00BbEMHbIX OTHOLLEHW Fa30B

dur3nYECKME U XMMUYECKNE CBONCTBA
BO/bI

CocTaB ocHoBaHWiA. [MoHATHNe 06
NMHAMKaTopax

Bofa Kak pacTeopuTtenb. HacbIleHHbIe
N HeHacbILEeHHbIe PacTBOpbI.
MaccoBas 015 BelllecTBa B pacTBope

MNpakTnyeckasn pabota Ne 5 no Teme
«[pnroToBeHmne pacTBOpPOB C
onpenenéHHOM MaccoBoin aonen
pacTBOPEHHOrO BeLLLeCTBa»

KoHTponbHasa paboTta Ne2 ro Teme
«Kuncnopog. Bogopoz. Bogax»
Okcufibl: cocTaB, Knaccugukaums,
HOMeHKNaTtypa

MonyyeHne N XMMNYECKNe CBOMCTBA
KWCNOTHbIX, OCHOBHbIX N aM(OTEPHbIX
oKCngoB

OcHoBaHuWs: cocTaB, Kiaccugpmkauus,
HOMEHKNaTypa

19.12.2023

26.12.2023

26.12.2023

09.01.2024

09.01.2024

16.01.2024

16.01.2024

23.01.2024

23.01.2024

30.01.2024

30.01.2024

BubnnoTteka LLOK
https://m.edsoo.ru/ff0d542e

Bubnuoteka LIOK
https//m.edsoo.ru/ff0d55a0

Bubnuoteka LIOK
https//m.edsoo.ru/ff0d5708

BubnnoTteka LLOK
https//m.edsoo.ru/ff0d587a

Bubnnoteka LLOK
https//m.edsoo.ru/ff0d59e2

Bubnuoteka LIOK
https://rn.edsoo.ru/ff0d5b40

Bubnuoteka LIOK
https://rn.edsoo.ru/ff0d5eba

Bubnuoteka LIOK
https://rn.edsoo.ru/ff0d6342

Bubnuoteka LIOK
https://rn.edsoo.ru/ff0d664e

Bubnnoteka LLOK
https://rn.edsoo.ru/ff0d664e

Bubnnoteka LLOK
https://rn.edsoo.ru/ff0d67ca


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

ol

52

53

MonyyeHne N XMMUYECKNe CBOMCTBA
OCHOBaHWU

KncnoTbl: cocTas, KrnaccudmKaums,
HOMeHKNaTypa

MonyyeHne N XMMUYECKME CBOCTBA
KuCnoT

Conun (cpefHune): HOMeHKNATYpa,
CNocobbl MNoNyYeHUs, XMMUYECKne
cBOMCTBa

MpakTnyeckas pabota Ne 6. PeleHune
3KCrepuMeHTa/bHbIX 3a4a4 Nno Teme
«OCHOBHbIe K/1acCbl HEOPraHMYecKnx
COEIHEHNN»

["'eHeTUYecKas CBA3b MeXay K/accamu
HeopraHn4eckKmnx COQ,EI,I/IHGHI/IVI

O606LLeHMe 1 cnucTemaTusayms
3HAHWA

KoHTponbHas pabota Ne3 no teme
""OCHOBHbIe K/1acCbl HEOPraHU4YecKux
coeuHeHnn""

MepBble MNOMbITKM KaccupmKalmm
XUMUYECKUX 3N1eMeHTOB. NMoHATKE 0
rpynnax cXo4HbIX 3/1EMEHTOB
Mepnognyeckmnii 3aKoH u
Mepuognyeckas cMcTeMa XMMUYECKNX
anemeHToB 1. . MeHpeneeBa

Mepwvoabl, rpynnbl, NOArPYNMbI

06.02.2024

06.02.2024

13.02.2024

13.02.2024

20.02.2024

20.02.2024

27.02.2024

27.02.2024

05.03.2024

05.03.2024

12.03.2024

Bubnnoteka LLOK
https://m.edsoo.ru/ff0d67ca

Bubnnoteka LLOK
https//m.edsoo.ru/ffOdfee2

BubnnoTteka LLOK
https://m.edsoo.ru/ffOdfee2

Bubnmnoteka LLOK
https://rn.edsoo.ru/00ad9474

Bubnnoteka LLOK
https://rn.edsoo.ru/00ad9b7c

Bubnuoteka LIOK
https//m.edsoo.ru/00ad9a50

Bubnuoteka LIOK
https//m.edsoo.ru/00ad9ch2

Bubnnoteka LLOK
https//m.edsoo.ru/00ad9e 1a

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

Bubnnoteka LLOK
https://rn.edsoo.ru/00ada52c

Bubnnoteka LLOK
https://rn.edsoo.ru/00ada52c


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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55

56

57

58

59

60

61

62

63

64

65

CtpoeHue atomoB. CocTaB aTOMHbIX
Aagep. 3oTonbl

CTpoeHue 3N1eKTPOHHbIX 060/104eK
aToMOB 3/1eMeHTOB [MepuogmyecKoi
cuctembl [1. . MeHgeneesa

XapaKTepucTNKa XMMUYECKOI0
3/1IEMeHTa M0 ero rMoJsiIoKeHuo B
Mepuogunyeckoin cucteme 4. L.
MeHgeneesa

3HayeHue NepnoanyecKoro 3akoHa
LN1A pasBUTUA HayKu 1 npakTuku. 4. W.
MeHpeneeB — y4éHblid, negaror u
rpaxnaHuH

ONeKTPoOTPMLLATENIbHOCTL aTOMOB
XUMWNYECKNX 3/IEMEHTOB

VoHHaa xmmunyeckasa CBA3b

KoBaneHTHasa nongpHas XxmMuyeckas
CBA3b

KoBaneHTHas HenonAapHaa XmMMmmn4yeckas
CBA3b

CTeneHb OKUCNEHUS

OKUCINTENbHO-BOCCTAHOBUTE/IbHbIE
peakLmm

OKucNNTENN 1 BOCCTAHOBUTENN

KoHTponbHas pabota Ne4 no teme

12.03.2024

19.03.2024

19.03.2024

26.03.2024

26.03.2024

09.04.2024

09.04.2024

16.04.2024

16.04.2024

23.04.2024

23.04.2024

Bubnnoteka LLOK
https://rn.edsoo.ru/00ada342

Bubnuoteka LIOK
https//m.edsoo.ru/00ada6hbc

Bubnuoteka LIOK
https://rn.edsoo.ru/00ada824

Bubnuoteka LIOK
https://rn.edsoo.ru/00adad6e

Bubnuoteka LIOK
https://rn.edsoo.ru/00adaab8

Bubnuoteka LIOK
https://rn.edsoo.ru/00adac34

Bubnuoteka LIOK
https://rn.edsoo.ru/00adaab8

Bubnuoteka LIOK
https//m.edsoo.ru/00adaab9

Bubnuoteka LIOK
https://rn.edsoo.ru/00adae28

Bubnnoteka LLOK
https://rn.edsoo.ru/00adb076

Bubnuoteka LIOK
https://rn.edsoo.ru/00adb076

Bubnnoteka LLOK


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CTpoeHne atoMa. Xummyeckas

CBSA3b»

66 Pe3epBHbIii YPOK. O6o6t|_|,eane n
cucTeMaTm3aumnsa 3HaHWUi

67 Pe3epBHbIii YpOK. O6o6t|_|,eane "
cucTeMaTm3aumsa 3HaHWU

68 Pe3epBHbIii ypok. O6o6uieHMne 1

cucTemaTmsaumsa 3HaHWi

OBLLEE KOJTMYECTBO YACOB 10
MPOIrPAMME

9 KJTACC
No T
n/n eMa ypoka

MeproanYecKmnii 3aKoH.
Mepuognyeckas cuctema
XUMUYeckunx anemeHToB [. L.
MeHgeneesa
3aKOHOMEpPHOCTU B U3MEHEHUU
2 CBOWCTB XMMUYECKMUX 3/1eMEHTOB
MepBbIX TPEX MepnosoB
Knaccuukauua n HomeHKNaTypa
HeopraHM4YecKnx BeLLIECTB

Buibl XMMUYECKOM CBA3M U TUMBbI
KPUCTaUT/TMYECKUX PELLETOK

68

KonnyecTtBo yacoB

Bcero

KOHTpONbHbIE
paboTbl

MpaKTnyeckme
paboTbl

30.04.2024

30.04.2024

14.05.2024

14.05.2024

Jarta
N3yyeHuns

06.09.2023

06.09.2023

13.09.2023

13.09.2023

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

Bubnnoteka LLOK
https://rn.edsoo.ru/00adb33c

Bubnnoteka LLOK
https://m.edsoco.ru/00ad9cb?2

Bubnnoteka LLOK
https//m.edsoo.ru/ff0d61c6

ONEKTPOHHbIE

umppoBble
obpasoBaTe/fibHble

pecypchbl

Buébnnoteka LLOK
https://rn.edsoo.ru/00adb59%

Bubnuoteka LIOK
https://rn.edsoo.ru/00adb6b6

Bubnnoteka LLOK
https://rn.edsoo.ru/00adb7e2

BubnnoTteka LLOK
https://m.edsoo.ru/00adbact


https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

10

1

12

13

14

KoHTponbHasa pabota Nel rno teme
«MoBTOpeHne 1 yrnyoneHne 3HaHU
OCHOBHbIX pa3fenioB Kypca 8 kiacca»

Knaccnukaums XmMn4eckmnx
peakuuii Mo pasIMYHbIM NpPU3HaKam

MOHSITME O CKOPOCTU XUMMNYECKO
peakumn. MoHATNE O FTOMOreHHbIX U
reTeporeHHbIX peakumax

MoHATME 0 XMUMUYECKOM
paBHOBecuU. PaKTOPbI, BAMSAIOLLME
Ha CKOPOCTb XMMUWUYECKOWN peakLuumn u
MosI0XKEHNE XMMNYECKOTO
paBHOBeCUSA

OKUCNNTENbHO-BOCCTAHOBUTENbHbIE
peakLmm

Teopuns 3NeKTPONNUTUYECKOIA
avccoumaumm. CunbHble 1 cnabble
3NEKTPONUTBI

VIOHHble ypaBHeHUSI peaKL it

XnMn4eckne CBOMCTBA KUC/OT U
OCHOBaHWI B CBETe NpefCcTaB/IeHW
06 31eKTPONUTUYHECKON
anccoumnaumm

XNMUNYECKNE CBOKCTBA CO/MEN B
CBeTe npeacTaBrieHni 06
3M1EeKTPONIMTUYECKOW AnccoLmaLnm

MoHATMe 0 Tngponuse conen

20.09.2023

20.09.2023

27.09.2023

27.09.2023

04.10.2023

04.10.2023

11.10.2023

11.10.2023

18.10.2023

Bubnuoteka LIOK
https://rn.edsoo.ru/00adbcb0

Bubnuoteka LIOK
https://rn.edsoo.ru/00adbe%a

Bubnuoteka LIOK
https://rn.edsoo.ru/00adc28c

Bubnuoteka LIOK
https//m.edsoo.ru/00adcade

Bubnuoteka LIOK
https://rn.edsoo.ru/00adcd68

Bubnnoteka LLOK
https://rn.edsoo.ru/00add448

Bubnnoteka LLOK
https://rn.edsoo.ru/00add5d8

Bubnnoteka LLOK
https://rn.edsoo.ru/00add8b2

Bubnuoteka LIOK


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

15

16

17

18

19

20

21

22

23

24

O606LLeHme n cucTemaTusayms
3HaHWA

MpakTnyeckasi pabota Ne 1
«PeLueHne aKcnepuMeHTa/IbHbIX
3afau»

KoHTponbHasa pabota Ne2 ro teme
«ONEeKTPONNTUYECKas AuccoLmauus.
XNUMUYeCKne peakummn B pacTBopax»

O6Lan xapaKTepucTMKa rasioreHoB.
XnMmnyecKue CBoOMCTBa Ha NprmMepe
xnopa

Xnoposogopog. ConaHaa KMUCNoTa,
XUMWUYECKNEe CBOWCTBA, MOSTyUeHMe,
NprYIMeHeHue

MpakTnyeckas paboTta Ne 2 no Teme
«MonyyeHne CONAHOM KUCOTbI,
n3y4veHue eé CBOMCTB»

BbluncneHns no ypaBHeHUSAM
XUMUYECKNX peakuuii, ecnn oanH 13
peareHTOB flaH B 130bITKe

O6Las xapaKTepucTMKa 3/1eMEHTOB
VIA-rpynnsol

ANNOTPONHbIE MOANGINKALINK Cepbl.
HaxoxxaeHune cepbl 1 e€ coeNHEHWNI
B npupoge. XMMNYeCKue CBOMCTBA
cepbl

CepoBofopos, CTPOeHMe,

18.10.2023

25.10.2023

25.10.2023

08.11.2023

08.11.2023

15.11.2023

15.11.2023

22.11.2023

22.11.2023

29.11.2023

https//m.edsoo.ru/00add9d4

Bubnuoteka LIOK
https//m.edsoo.ru/00addd 12

Bubnuoteka LIOK
https//m.edsoo.ru/00addbfa

Bubnuoteka LIOK
https//m.edsoo.ru/00addec0

Bubnnoteka LLOK
https://m.edsoo.ru/00addfe2

Bubnuoteka LIOK
https//m.edsoo.ru/00ade 104

Bubnuoteka LIOK
https://rn.edsoo.ru/00ade348

Bubnuoteka LIOK
https://rn.edsoo.ru/00ade488

Bubnuoteka LIOK
https://rn.edsoo.ru/00ade64a

Bubnuoteka LIOK
https://rn.edsoo.ru/00ade64a

Bubnnoteka LLOK


https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

25

26

27

28

29

30

31

32

(hM3MYeCKMe U XMMNYECKNE CBOMCTBA

Okcupbl cepbl. CepHaa KKCIoTa,
Dn3nYeCKne N XMMNYEeCcKue
CBOWCTBA, NPUMEHEHNE

XVMMUYECKUE peakuun, fiexaliune B
OCHOBE MPOMbILLIJIEHHOr0 criocoba
NONYyYeHNS CEPHO KUCOTbI.
XNMUYECKOe 3arps3HeHmne
OKpY>XaroLel cpeibl COeaUHEHNSAMMN
cepbl

BbluncrieHe MaccoBoi 40/ BbIXoga
NPoLYKTa peakuuu

O6Las xapaKTepucTKa 31eMeHTOB
VA-rpynnbl. A3oT,
pacnpocTpaHeHne B NPUPOLE,
(hM3nYecKne 1 XMMNUYECKME CBOCTBa
AMMMaK, ero gmsmyeckune u
XUMUYECKMe CBOMCTBA, NOyYeHMe n
npuUMeHeHMe

MpakTnyeckas paboTta Ne 3 no Teme
«MonyyeHne ammMuaka, nsyvyeHue ero
CBOWNCTB»

A30THas KuUcnoTa, eé manyeckume um
XUMWYECKMe CBOICTBA

Vicnonb3oBaHWe HUTPATOB W COMel
aMMOHUS B KA4YeCTBE MUHEPa/IbHbIX
yA06peHniA. XMnyeckoe
3arpsisHeHne OKpyXKatoLLen cpeapl

29.11.2023

06.12.2023

06.12.2023

13.12.2023

13.12.2023

20.12.2023

20.12.2023

27.12.2023

27.12.2023

https://rn.edsoo.ru/00ade802

Bubnnoteka LLOK
https://rn.edsoo.ru/00adea28

Bubnuoteka LIOK
https://rn.edsoo.ru/00adec8a

Bubnuoteka LIOK
https://rn.edsoo.ru/00adec8a

Bubnuoteka LIOK
https://rn.edsoo.ru/00adeeab

Bubnnoteka LLOK
https://rn.edsoo.ru/00adf004

Bubnuoteka LIOK
https://rn.edsoo.ru/00adf180

Bubnnoteka LLOK
https//m.edsoo.ru/00adf306

Bubnuoteka LIOK
https://rn.edsoo.ru/00adf518


https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

33

34

35

36

37

38

39

40

41

CoeflMHEHSIMW a30Ta
docdop. Okeung pocopa (V) n
thochopHasa KucnoTa, pusnyeckme u
XUMUYECKMNE CBOCTBA, NOMyYeHne

Vicnonb3oBaHue ¢ochaToB B
Ka4ecTBe MUHepasibHbIX YA00pPEHWIA.
3arpsisHeHWe NpPUpPoOAHOI cpepl
thochaTamum

Yrnepog, pacnpocTpaHeHue B
npupoge, MUsnyecKme N XMmMnyeckme
CBOWCTBa

Okcmabl yrnepoga, nx usnyeckme n
XMMWYECKNE CBOWCTBA.
3Konormnyeckme npobnemsol,
cBA3aHHble ¢ okcuom yrnepoga (1V)

YronbHast KAC/I0Ta U eé conu

MpakTnyeckas paboTta Ne 4 no Teme
"MonyyeHne yrieKncnoro rasa.
KauecTBeHHasa peakuma Ha KapboHat-
MoH"

MepBOHaYasIbHble MOHATMS 06
OpraHMYecKyx BeLLeCTBaX Kak O
COEAMHEHMAX yrneposa

KpeMHuii 1 ero coeanHeHns

MpakTnyeckasn padota Ne 5.
PeLueHWe aKCnepMMeHTa/IbHbIX 3a4a4

10.01.2024

10.01.2024

17.01.2024

17.01.2024

24.01.2024

24.01.2024

31.01.2024

31.01.2024

07.02.2024

Bubnnoteka LLOK
https//m.edsoo.ru/00adf68a

Bubnnoteka LLOK
https//m.edsoo.ru/00adfc20

Bubnnoteka LLOK
https//m.edsoo.ru/00adfd9c

Bubnnoteka LLOK
https//m.edsoo.ru/00adfebe

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae006¢c

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae027e

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae054e

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae080a

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae0bf2


https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

42

43

44

45

46

47

48

49

50

no Teme «BaxkHeliLLIMe HeMeTaN bl 1
NX COeANHEHNS»

KoHTponbHada paboTta Ne3 ro teme
«BadKHeWLIne HeMeTas/bl U UX
COefiJMHEHMUA»

O6Las xapaKTepucTmKa
XUMUYECKNX 3/IEMEHTOB —
MeTas110B. MeTaninmyeckas CBsi3b U
MeTa/I/IMyecKas Kpuctasiinyeckas
pewéTka. PusmnyeckKme cBOMCTBA
MeTasI/10B

X1MMYecKne cBoOCTBa METa/I/10B.
ANEeKTPOXMMUYECKUIA Psf
HanpsKeHUA MeTaN0B

O6upme crnocobbl NoyveHUN
MeTas1n0B. Cnnasbl. BbluncneHns no
YPaBHEHUAM XMMUYECKUX peaKkLni,
ec/i1 OfIH U3 peareHToB COLEPXUT
npumecu

MoHATUE 0 KOPPO3UM META/IIOB

LLlesioyHble MeTan/bl

OKCI/I,EI,I:I N TNApPOoKCnabl HaTpUA "
Kans

LLLenoyHo3eMenbHbIe MeTa//Ibl -
Ka/lbLIIA N MarHuia

BaxkHeliLune coeuHEeHUs KabLms

07.02.2024

14.02.2024

14.02.2024

21.02.2024

21.02.2024

28.02.2024

28.02.2024

06.03.2024

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae0e18

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae103e

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae1156

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae1156

BubnnoTteka LLOK
https//m.edsoo.ru/00ae 1278

Bubnuoteka LIOK
https//m.edsoo.ru/00ae 14b2

Bubnuoteka LIOK
https//m.edsoo.ru/00ae 14b2

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae15e8

Bubnuoteka LIOK


https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

51

52

53

54

95

56

o7

58

59

60

O606LLeHme n cuctemaTusayms
3HaHWA

YKECTKOCTb BOAbI 1 CNOCO6LI eé
yCTpaHeHus

MpakTnyeckasn padota Ne 6 rno Teme
"">KECTKOCTb BOAbl U MEeTOAbI eé
ycTpaHeHnsa""

ANOMUHWIA

AMdOTEpHbIe CBOICTBA OKCKaA U
rmgpokcumaa

Keneso

OKcngbl, rMApPoKCUAbl N COMKU XKenesa
(11) nxxenesa (1)

O606LeHme N cuctemaTusayms
3HaHWA

MpakTnyeckasn padora Ne 7.
PellieHVe sKcnepMeHTabHbIX 3ada4
no Teme «BaxHenwne Mmetas/ibl U NX
COEANHEHUSA»

BbluncieHnss No ypaBHEHMAM
XUMUYECKNX peaKLWiA, eCNv 0aUH K3
peareHTOB flaH B U36bITKE UK
COZIEPXXUT NpUMecH. BbluncneHms
MaccoBO 0/ BbIXofa NpogyKTa
peakumm

06.03.2024

13.03.2024

13.03.2024

20.03.2024

20.03.2024

27.03.2024

27.03.2024

10.04.2024

10.04.2024

17.04.2024

17.04.2024

https://rn.edsoo.ru/00ae15e8

Bubnuoteka LIOK
https://rn.edsoo.ru/00ac1886

Bubnnoteka LLOK
https://rn.edsoo.ru/00aelae8

Bubnuoteka LIOK
https://rn.edsoo.ru/00aelc64

Bubnnoteka LLOK
https://rn.edsoo.ru/00aelc64

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae1d86

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae35e6

BuennoTteka LLOK
https://rn.edsoo.ru/00ae3de8

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae1750


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

61

62

63

64

65

66

67

68

O606LLeHme n cucTemaTusayms
3HaHWI

KoHTponbHada pabota Ne4 ro teme
«BaxHenLwmne mMeTan/ibl U UX
COEANHEHMSA»

BelecTBa 1 matepnasibl B
NOBCEAHEBHOM XXU3HWN YesoBeKa
Xnmmnyeckoe 3arpssHeHue
OKpY>KatoLeri cpefbl

Posib XMuun B peLLeHnmn
3KONOrMyecknx npobrem
Pe3epBHbIii ypoK. O6006LLeHNE 1
cucTeMaTm3aums 3HaHui
Pe3epBHbIii ypoK. O606LLeHNE 1
cucTeMaTm3aumnsa 3HaHW
Pe3epBHbIii ypoK. O6006LLeHNE 1
cucTeMaTm3aums 3HaHuWi

OBLLEE KOJTMYECTBO YACOB 10
MPOIrPAMME

68

24.04.2024

24.04.2024

15.05.2024

15.05.2024

22.05.2024

22.05.2024

29.05.2024

29.05.2024

Bubnnoteka LLOK
https://rn.edsoo.ru/00ae3f50

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae4270

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae4270

Bubnuoteka LIOK
https://rn.edsoo.ru/00ae0d0a

Bubnuoteka LIOK
https://rn.edsoo.ru/00adb33c

BubnnoTteka LLOK
https://m.edsoo.ru/00ad9cb?2


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Xumus, 8 knacce/ I'abpuensu O.C., OctpoymoB WU.I"., Cnankos C.A.,
AxnmonepHoe obmectBo «M3narensctBo «IIpocBemenne

» Xumusi, 9 kimace/ I'abpuensa O.C., Octpoymo W.I"., Cnaakos C.A.,
AknmonepHoe obmectBo «M3marensctBo «IIpocBemienne
tabmunkl: [lepuonnyeckas cucreMa XUMHUYECKHX 35ieMenToB [1. H.
Menpeneea, Tabnuia paCTBOPUMOCTH, JIEKTPOXUMUYECCKUMA PsIl HAMPSIKCHHUS

MCTAIIOB

METOJINYECKUE MATEPUAJIBI JIJISA YUUTEJIA
https://iro-49.tu/wp-content/uploads/2023/04/Xumus-0a30BbIii-ypOBEHb. -
Peanuzanms-tpeboannii-®OI'OC-0CHOBHOr0-0011eT0-00pa30BaHuUsL. -

Meroandeckoe-nocodue-is-yuutens. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/%d0%a5%d0%b8%d0%bc%d0%b8%d1%8f-%d0%b1%d0%b0%d0%b7%d0%be%d0%b2%d1%8b%d0%b9-%d1%83%d1%80%d0%be%d0%b2%d0%b5%d0%bd%d1%8c.-
https://edu.skysmart.ru/
https://uchi.ru/
https://www.yaklass.ru/

