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IMNOACHUTEJIBHAASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBE ¢eiepalbHON pabouel TpOrpaMMbl BOCITUTAHUS
U C Y4€TOM KOHLENIMHK TpernojiaBaHus ydeOHOro mpeaMera «XUMHS» B
oOpaszoBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma 1o xumuu JOa€T TpEACTaBICHHUE O LENAX, OOHIed cTpareruu
oOy4eHusi, BOCHHUTAHUS W PAa3BUTHUS OOYYAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
npeamera, YCTaHaBIIUBAET o0s3aTeNnbHOe pEAMETHOE COJIEpKaHMUeE,
NpeAycMaTpUBaeT pacCHpeleieHue €ro Io KiaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEIENseT KOJUYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU coZIepKaHus, PEKOMEHyEMYIO
MOCJIE0BATEIbHOCTh ~ M3YYEHHUS] XUMHUU C YUYE€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXXHOCTU —MpeaMera  JiJis
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkkKe TPeOOBaHMIA K
pe3yibTaTam 00y4YeHUs XUMUU HAa YPOBHE IIeJIeH W3YUYeHUs MPEeIMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATEIbHOCTH O0O0YyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsl.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHHS MUPOBO33PEHUS
o0ydJaromierocsi, ero MnpejcTaBiICHUN O MaTEpPUATLHOM EIMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (POopMUpPYEMbIE€ XUMHEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPrud M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TriI00aIbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, IHEPrETUUYECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MIPOOIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CHOCOOCTBYET  peaju3aldd  BO3MOXHOCTEM  JUisi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 00I1Iel U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
00y4aroImuxcsi, HaBBIKOB HMX CaMOCTOATEIbHOM  y4eOHOM  JeATEeNbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEAHEBHOM KU3HU, TaK U B IPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOABI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YYArOIINXCS,;



crocoOCTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B 9KOJIOTUYECKOE
00pa3oBaHUE O0yJArOITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMM XHMHHM OOECHEYHMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJarorudyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO 00ILero o0pa3oBaHUsI OPUEHTHPOBAH HA
OCBOEHHE OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX MOHATUNH XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepaHHsl MPOrpamMMbl MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 mnoaxoaa kK e€¢ usydeHuro. Conep:kaHHe CKIAaIbIBACTCS U3 CHCTEMBbI
HNOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTraHM30BAaHbI MO TMPUHIUILY
IIOCJIEIOBATEIBHOIO Pa3BUTHUSl 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO--MOJIEKYJIIPHOIO YYEHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3U;

— TMpeICTaBlIeHUNA 00 BIEKTPOJUTUYECKONM JNHCCOUMALMUA BELIECTB B
pacTBOpax.

Teopernyeckne 3HAHMS PpPacCMAaTPUBAIOTCS HA OCHOBE OMIIMPHYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIONHSASA ()YHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOKHOCTEH MPAKTHYECKOr0 MPUMEHEHHS U TIOJIyUEHHS N3y4aeMbIX
BEILECTB.

OcBoeHHE TporpaMMbl IO XHMHUU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABJICHNUS O XMMUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO U METOJaM
N03HaHUsA B Hayke. V3ydeHune XMMHU MPOUCXOAUT C IMPUBJICYCHUEM 3HAHMM W3
paHee M3Yy4YEeHHbIX y4eOHBIX NpeameToB: «Okpyxaromuid mupy», «buonorus. 5-7
Kj1accb» U «Pusuka. 7 Kiaacey.

[Ipy wW3yyeHMH XUMHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHYECKON HAayKHd Kak O0JacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENBHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7a4da
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbI XUMUYECKUX 3HAHUNA —
BaKHEHUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJOKEHUMN, JOCTYTHBIX
0000I1IEeHNIT MUPOBO33PEHUYECKOT0 XapakKTepa, si3blka HAyKH, B IMPUOOIIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU U3YYCHUH BEIICCTB U XMMUYECKUX PEAKIUH, B
dbopMHUpPOBaHNY U PA3BUTHU IMO3HABATEIHHBIX YMEHUI U UX IPUMEHEHUH B y4€OHO-
MO03HABATENLHON M y4eOHO-UCCIIEeI0BATEIBCKON JEATEIbHOCTH, OCBOCHUU MPABHII
0e30macHOro o0paIieHus ¢ BeeCTBAMU B TTIOBCEIHEBHOM KU3HH.

[Tpn mM3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs BAKHOE
3HaYeHWE MPUOOPENTH TaKHE MEIH, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIbBHOMY TPUHSTHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh  OOy4Y€HUsI Ha CHUCTeMaTH4YeCKOe MPUOOIICHUE
0o0ydJaronmmxcsi K CaMOCTOSATEILHON ITO3HABATEIBHONW NESATEIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONTUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecrnieueHne yCIOBHM, CITOCOOCTBYIONMUX MPUOOPETEHUIO 00YIAIOIITUMUCS
OMbITa PA3HOOOPA3HON JESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUIOB ACATEIBHOCTH;

— (dopmupoBanue oOmEeH (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHHA OOBSCHITH W OICHUBATH SBJICHUS
OKPY’KAaIOIIET0 MHpA, WCIOJB3yS 3HAHWUS W OIBIT, MOJYYEHHBIE TPHU HU3YYCHUU
XUMUH, MPUMEHSTh UX TPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSTENHHOCTH;

— ¢opMmupoBaHHe y OOyYaOIIMXCA T'YMAaHUCTHYECKUX OTHOIICHHMA,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKU HKOJIOTHYECKU
1[eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXPaHEHHUS CBOETO 3I0POBbS U OKPYKAIOLIEW IPUPOTHON CPEIbL;

— pa3BHTHE MOTHUBAIMM K OOYUYEHHWIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO MU
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOGHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANpPaBJICHHOCTH JATbHEUIIETO
00yueHus.

OO11ee Ynco 4acoB, OTBEIEHHBIX I H3yYCHHSI XUMUHU HAa YPOBHE OCHOBHOTO
obmero oOpaszoBaHusi, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3WUYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BemlecTB. [loHsAiTHE 0 MeTogax Mo3HaHMS B XUMUM. UMCThIE BELIECTBA U CMECH.
Cnioco0nI pazjeneHust cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JI€MEHTOB. 3aKOH
MIOCTOSIHCTBA cOcTaBa BewlecTB. OTHOcUTENbHAs aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHAs Macca. MaccoBast 1oJisi XUMHYECKOTO AJIEMEHTA B COCIMHEHUH.

KonnuectBo BemecTBa. Monbs. MonsipHas macca. BzanmocBs3p konnuecTsa,
MacChl M YHCJIA CTPYKTYPHBIX €IWUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

PU3UYECKUE U XUMHUYECKUE SBJICHUS. XUMHUYECKas PEAKUNSA U €€ TIPUHAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Knaccudbuxarus
XUMHUYECKUX PEeaKUi (COeIUHEHNs, Pa3I0KEHN, 3aMEILICHHsI, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOHU, NMpaBuiiaMu paboThl B J1abopaTopuu U
npuéMaMu o0pallleHus ¢ JIabopaTOpHbBIM 000PYIOBAaHUEM, U3YUCHUE U OMHCAHUE
bu3NYeCKUX CBOWCTB 00pa3IlOB HEOPTaHWYECKWX BEIIECTB, HAOIIOJCHUE
dbusnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIKE,
KUIIEHHE M KOHJACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCIOTON) SIBJICHUM, HAOMI0ACHUE U
OMHUCAaHUE TPU3HAKOB MPOTEKaHUs XUMHYECKUX peakiuid (pas3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOUM KUCIOTHI C XJIOPUJOM Oapusi, pa3ioKeHHE TUJIPOKCHUJIA
menu (II) mpu HarpeBanuu, B3auMoJeicTBHUE xkele3a ¢ pactBopoM conu meau (II),
U3y4YeHUE CIOCOOOB pPa3felIeHHs] CMECEH: ¢ MOMOIIBI0 MAarHuTa, (PUILTpOBaHUE,
BBITIApYBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeIeHUEe OYUCTKU MOBAPEHHON
comv, HaOJIOJEHWE W  ONUCaHWe  pEe3yJbTAaTOB  MPOBEJCHHS  OTbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(LIapocTepKHEBBIX ).

BaxHeiilne npeacTaBuTe/ Il HEOPraHM4eCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — anmeMeHT U mpoctoe
BemecTBO. HaxoknmeHuwe kucimopoga B TpUpoe, (GU3UYECKHE W XUMUYECKUC
cBoiictBa (peakmuu ropeHusi). Oxcuzapl. [Ipumenenuwe kucnopona. CrocoObl
MOJIYYeHHUsS] Kuciopoda B JabopaTOpuud U TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPO/IA.



TennoBoit 3¢ ¢heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpPaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3]lyXa, yCWJICHHE MapHUKOBOIro 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMenT u npoctoe BeuiectBo. Haxoxaenre Boiopoaa B Ipupoe,
dbu3nYecKre U XUMUUECKHE CBONCTBA, MPUMEHEHHE, CTOCOObI nmoaydeHus. Kuciaorst
Y COJIU.

MosipHbIii 00bEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputelsib. PacTBOpEI.
HacebllieHHbIE M HEHACBIIMIEHHbIE PAacTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J1 BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpOB B mpupose M B KU3HU YesnoBeKa. KpyroBopot Boabl B IpupoE.
3arps3HeHne NpupoaHbIX Boj. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytomue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEepHbIE) U
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Du3mdeckne W XUMHUYECKHE
cBoucTBa OKCcHAOB. [lorydeHrne okCuoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBanusa. Homenknarypa ocHoBaHuil. dusznueckue U XUMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarmus kucnor. Homenkmarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctu meraimnoB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenknartypa coisieil. @U3MYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune comnen.

['eHeTnueckas CBsA3b MEXK/y KJIaCCaMU HEOPIraHUYECKUX COCIMHEHUM.

Xumuyeckuii IKCnepumenm:

KAueCTBEHHOE ONPENIEIICHUE COJepKaHUsI KUCIOpoAa B BO3yX€E, IMOTYyUYEHHUE,
cobupaHue, paclio3HaBaHME W U3YYEHUE CBOMCTB KUCIOpOJa, HAOIIOJEHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHUS W
peKpanieHus ropeHus (moxxkapa), 03HakKOMJIEHUE ¢ 00pa3aMy OKCHUJIOB U ONTMCAHNE
UX CBOWCTB, IMOJy4yeHHUE, cOOMpaHWe, pacrno3HABAHHE U HU3YUYEHUE CBOICTB
BOJIOpoJia (ropeHue), B3aumo/ieiicteue Bogopoaa ¢ okcuaoM meau (1) (BozmoxxHo
MCII0JIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00PA31I0B BEIIECTB KOJIUYECTBOM
1 ™Momb, ucciaenoBaHWE OCOOCHHOCTEH pAcTBOPEHHUS BEIICCTB C Pa3IUIHON
pacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JOJEU
pPacTBOPEHHOIO BEIECTBA, B3aMMOJIEUCTBHE BOJAbI C MeETaUIaMU (HATPUEM H
KaJIbllieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATE€pUANIOB), HCCJIEIOBaHUE
00pa30B HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHHE U3MEHEHUS
OKPACKH MHJIMKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOACHCTBUSA



okcuna meau (II) ¢ pacTtBopoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peakiui
HEWTpaIu3aluy, IOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajula APYTUM U3 pacTBOPA COJIU, PELICHUE YKCIEPUMEHTAIBHBIX 3aJa4 I10 TEME
«BakHeunIune Kiaccbl HEOPraHMYECKUX COCAUHEHUID.

Ilepuoanuyecknii 3akoH u Ilepuoamuyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MenpgeneeBa. CtpoeHne aTroMoB. XHMHYECKAsl CBA3b.
OKHCINTEeTbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKH KIACCH(DUKAIMU XUMHUYECKUX diemeHToB. [loHsiTHE O
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJOYHO3EMENIbHbIE METaJlIbl,
raJIOTeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yloT aM(POTEpPHBIE OKCUIBI
U TUAPOKCUBI.

[Iepunonnueckuit 3akoH. Ilepuoanueckast cucTeMa XMMAYECKHUX 3JIEMEHTOB /1.
U. Menneneena. Kopotkonepuonas u jimuHHonepuoanas popmel [lepuonnueckoi
cucreMbl xumuueckux sneMeHToB . M. Mengeneesa. Ilepuoasl u rpynimsl.
PuU3NYECKNNA CMBICI ITOPSIKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U TPYIIIBI AJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifep. M3otomnbl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04€K aroMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
ITepuonnueckorn cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA IO €ro MoJiIoKeHuIo B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paanyca aTOMOB XWMHYECKHX JJIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoaunueckoro 3akoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTHs Hayku U npaktukd. . M. MenneneeB — yd€HbIi U
IrpakKIaHUH.

Xnumuueckass cBs3b. KoBajieHTHas (moJisipHass MW HENOJSIpHas) CBS3b.
DNEKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp  okucieHusd.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iporniecchl OkucaeHns U BOCCTaHOBJIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCHAA LIMHKA C PacTBOPaMU KHCJIOT M IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakliuy pa3oKeHUsl, COSTUHEHU).

Mesxcnpedmemmnnie céasu

Peanuzanus MeXNnpeaMETHBIX CBA3E€H NpHU W3yYEeHUM XUMHUHM B 8 Kiacce
OCYILIECTBJISIETCS. 4epe3 HKCIOJb30BaHUE KakK OOIIMX €eCTECTBEHHO--HAYYHBIX
NOHSATHUM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OO11Me ecTeCTBEHHO--HAYYHbIE MOHATHS: HAYYHBIN (akT, TUnore3a, TEOpHs,
3aKOH, aHaJM3, CHHTE3, Kiaccuukamms, MepUOIUIHOCTh, HAOJIOJICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszuka: Matepus, aToM, JIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUN 3apsiji, BELIECTBO, TEJO, 00BEM,
arperaTHOE€ COCTOSTHUE BEIIECTBA, ra3, (U3UYECKHE BEIUYMHBI, CIUHHIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1bl, CoMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE OPO/IbI, MOJIE3HbIE
MCKOITa€MbIE, TOILIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[lepuoanueckuii 3akoH. [lepuoanueckasi cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KU, KAJIbLUA U UX COCTMHEHUN
B COOTBETCTBUM C IIOJIO)KEHMEM 3JeMeHTOB B llepuoguueckoil cucreme u
CTPOCHUEM HX aTOMOB.

CrpoeHue BeleCTBAa: BHJbI XMMHUYECKOW CBS3M. THIBI KPUCTAJUIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COCIMHEHM, FTEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUECKUX PEAKIUi MO pa3IudHbIM MPU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEeHEN OKMCICHUS XMMHYECKHX 3JIEMEHTOB, 0 00paTUMOCTH, I10
Y4aCTHUIO KaTajau3aTropa). DK30- U DHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue o ckopoctn xumuueckon peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX U IeTepOTrE€HHBIX
peakuusx. Ilonstue o xkaranuse. [lonsiTue 0 XuMUUeckoM paBHOBeCUU. DaKTOPBHI,
BIUSIOIIME HAa CKOPOCTb XHMHUYECKOW pEaKUMH M TOJOKEHHE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMM,  JJIEKTPOHHBIA  OanaHc
OKHCJIUTEJIBHO-BOCCTAHOBUTEIIBHOM  PEAKLIHH. CocraBnenue YpaBHEHUH

OKHUCJIUTETHHO--BOCCTAHOBUTEIFHBIX  PEAKIUi C  HWCIOJIB30BaHHEM  METOJIa
3JIEKTPOHHOTO OajaHca.



Teopus dNEKTPONUTUIECKON TUCCOUMALIUU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXxaHW3M [IHMCCOLMALMU BEILIECTB C PA3JIMYHBIMU BHUIAMU
XUMHUYeCcKoi cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHoro oOMeHa. Y cinoBusi MPOTEKAHUS peaKIii MIOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHBIE HMOHHBIE YypaBHEHUs peakiui. CBOWCTBa KHUCIOT,
OCHOBAHMI1 U COJIEH B CBETE MPEACTABICHHUI 00 3JEKTPOJUTUUECKON TUCCOUUALINH.
KauecTBeHHbIe peakunu Ha HOHBL. [IoHATHE O rMapONIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUME C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BELIECTB — METAJUIOB M HEMETAUIOB (Tpadura M anmasza), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIENOBaHUE 3aBUCHMOCTH CKOPOCTH XUMHUUYECKOW PEAKIUHU OT
BO3JCHCTBUS  pa3jMUHBIX  (PAKTOPOB, HCCIEIOBAaHHE  AIIEKTPOIPOBOJIHOCTU
PacTBOPOB BELIECTB, MpoIiecca JUCCOLMAIIMHN KUCIIOT, IIeJI0Uel U coselt (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEICHHUE OIBITOB, WILTIOCTPUPYIOIIHUX
OpU3HAKK TPOTEKAaHUS peakuuii HOHHOro oOMeHa (oOpa3oBaHue Ocajka,
BbIJIEJICHHE Ta3a, OOpa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMi (rOpeHue, pPeaKIuu pas3IoKEHUs,
COCIMHEHMSI), PpAClIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  IMOMOIIbIO
KAUECTBEHHBIX PEAKLIUM HA MOHBI, PEIIEHUE DKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTanbl 1 MX cCOeIMHEHHUS

OOmas xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKHe CBOWCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJIopa (B3auMOJIEHCTBUE
C MeTajulaMH, HEeMeTaJylaMH, Hienodamu). Xiopooaopod. CossiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNOpuMeHeHue. JlelictBue xmopa u
XJIOPOBOZOPO/a HA OPTaHU3M YeJI0BeKa. BaxHenne XJI0puabl U UX HAXOXKICHUE B
MIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue W (pU3MYecKue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOpOia
U ceppl. XuMuyeckue cBoiicTBa cepbl. CepoBomOpoOJ, cTpoeHHe, (GU3HUYECKUE U
XUMHYECKHE cBOMCTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciota, pu3nueckue 1 XuMUYEeCKHUe CBOMCTBA (00IMe KaK MpeICTaBUTeNs
Kjlacca KHUCIOT M crnenuduieckne). XUMHUECKUE PEaKlHu, Jie)Kallue B OCHOBE
MIPOMBIIIUNICHHOTO CIoco0a TMOJIy4YeHUs CEepHOW KucioThl. [IpuMeHenue cepHoi
KUCIOThl. CONMU CEepHOM KHUCIOTHI, KAayeCTBEHHAs peakius Ha CyJb(aT-HOH.
Haxoxaenue cepbl M €€ COCOUHEHUN B INPUPOJE. XUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIlleld Cpelbl COCIUHEHUSMH Ccepbl (KHCIOTHBIE IOKIW, 3arpsa3HEHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OOmas XxapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTETICHU OKHUCJICHHs. A30T, PacCIpOCTPAHEHHE B MPHUPOJIE,
dbusnyeckue U XuMHueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3rYecKrue 1 XUMHUYCCKHUE CBOMCTBA, MOJydeHHEe U puMeHeHue. Coau aMMOHUS,
X QU3HYECKUE U XMMUYCCKHUE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHCJIOTa, €€ TOJy4YeHHe, (U3MYECKUE W XUMUYCCKUE
cBOMCTBa (00mMe Kak TMPEACTABUTENsl Kiacca KUCIOT H  CHEIUupUYECKUe).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl COeAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXKIM, 3arpsA3HEHHE BO37yXa, MOouBbl U BomoémoB). docdop, amnoTpomHbie
moaudukanuu docdopa, uznyeckue u xumudeckue cpoiicrBa. Oxcun gocdopa
(V) u dochopHas kuciaora, puznueckue U XHUMHUYCCKHE CBOMCTBA, IOJIyUCHUE.
Hcnonb3oBanue ¢ocharoB B kKauecTBe MUHEPATbHBIX YA0OPEHUH.

OOmas xapakrepuctuka aneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHBIEC CTETICHN OKUCIICHUS. Y TIIEPO/I, ATTIOTPOITHBIC MOTU(DUKAITUH,
pacmpocTpaHeHue B MPUPOJE, PU3NUECKHE U XUMUYECKHE CBOWMCTBA. AcopOims.
Kpyrosopor yrinepona B mnpupoae. Okcuipl yriepoaa, uUx (U3MYECKUe u
XUMUYECKAE CBOWCTBA, JIEHCTBHE HA JKUBBIC OPTraHU3MBI, IIOJIyYeHUE U
IpUMEHEHUE. DKOJIOrMYEeCKUe MpoOJieMbl, CBsI3aHHbIE ¢ OKcUIoM yriepona (I1V),
TUTOTE3a TJIIOOAIBHOTO TMOTEIJICHUS KIMMarta, MapHUKOBBIA A(ddexT. YromapHas
KHCIIOTa U €€ COolM, WX (PU3MYecKue W XMMHUYECKHE CBOWCTBA, MOJYyYCHHE U
npumeHenue. KaudectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUITUHE, TIPOMBIIIIECHHOCTH M CEIbCKOM XO3SUCTBE.

[TepBoHAUANEHBIE TTOHSATHS 00 OPTaHUYECKHUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCyCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKThI UX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KHUpaX, OelKax, yriieBojgax — U X
poii B JKHM3HU UEJOBEKa. MarepuaabHOE €IWHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCITMHCHUU.

KpemHuuii, ero Qusnueckue W XUMHYECKHE CBONCTBA, IMOJyYECHUE U
npumenenne. CoequHeHNs KpeMHuUs B pupoje. O6mme npeacTaBieHus 00 okcuae
kpemaust (IV) u kpemaueBoit kucnore. CWIMKATHI, UX UCMOJb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BakHelmue CTpoWTeNbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, xene300eToH. IlpobGiiemMbl 0€30macCHOTO  MCIIOJIL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYEeCTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB



UX MPOTEKAHMSI, ONBITHL, OTpAKAKOIIWE (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
TaJIOTEHOB M HUX COEIMHEHHMI (BO3MOXXHO HCIIOJIb30BAHHE BHUIEOMATEPUAJIOB),
03HaKOMJIEHHUE ¢ 00pa3liaMM XJIOpUI0B (TalIOreHH I0B), 03HAKOMIIEHHUE ¢ 00pa3liaMu
ceppl M €€ COEQUHEHUSMHU (BO3MOKHO MCIOJb30BAaHUE BHJIEOMATEPHAIIOB),
Ha0JII0IeHNE Tpoliecca 00yTIMBaHUs caxapa NoJi 1eCTBUEM KOHUEHTPUPOBAHHOM
CEPHOI KUCIIOTHI, U3yUYEHNUE XUMUIECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI,
IpOBEJICHNE KaYeCTBEHHON peaklUy Ha CyJb(haT-uOH U HaOII0eHIe pU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU CBOICTBaMM a30Ta, ¢ocdopa U HX
COEIMHEHHUH (BO3MOYXHO HCIIOIb30BaHUE BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX
u (docopHbIX ynoOpeHUi, mosyueHue, coOMpaHue, pacro3HaBaHUE U U3YUYEHUE
CBONMCTB aMMHaKa, IPOBEIACHUE KAYECTBEHHBIX pEaKUWd Ha HOH aMMOHHUS U
dochar-uoH M U3ydyeHHE TPU3HAKOB HX [POTEKAHUSA, B3AUMOJICHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHCJIOTBHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUATIOB), HM3YyUYEHHE MOJIeJIel KpPUCTAUIMYECKUX pEelETOK anmasa,
rpaduta, (QymuiepeHa, Oo3HaAKOMJIICHHE C MPOIECCOM aIaCcOpPOIMU PACTBOPEHHBIX
BELIECTB AKTHMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTUBOras3a, IIOJIY4YEHUE,
coOupaHue, pacrio3HaBaHUE M U3y4YEHHUE CBOWCTB YIJIEKHUCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHbBIX PEaKIMi Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
IPOTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CUIMKATHOM MPOMBILIIEHHOCTH,
pElIeHHE 3KCHEPUMEHTAIBHBIX 3aJau M0 TeMe «BakHellume HeMeTaulbl U X
COEIMHEHHUSI.

MeTtanbl 4 MX COeIMHEHUS

OO01as xapakTepUCTHKAa XUMUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepmomgmueckor cucremMe xuMmudeckux dmemeHTtoB [, WM.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHre MeTauioB. Metandeckas CBs3b U
METaJUINYECKasl  KPUCTAJUIMYECKAs]  pEIETKA.  DJEKTPOXUMUYECKHH  pAl
HanpsoKeHUN MeTauioB. PU3nUYecKue U XMMUYECKHE CBOMCTBA MeTayioB. O0mue
crocoObl MoiyyeHuss MeTamioB. lIoHsATHE O KOpPpO3UM METaiOB, OCHOBHbBIE
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBel (CTallb, YyT'YH, TIOPaTIOMUHUI, OpOH3a)
U X IPUMEHEHUE B ObITY U IPOMBILIIEHHOCTH.

[IlenouHbIe MeTAJIBL: MOJNIOXKEHUE B lleproaudeckoil cucreMe XUMUYECKUX
aneMeHToB . M. MenzaeneeBa, CTpO€HUE MX aTOMOB, HaXOXIACHUE B IIPUPOLE.
duznyeckre U XUMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U kanus). OKcUabpl u
TUAPOKCHUIBI HAaTpusg W Kanusa. [IpumMeHeHue WIeNOYHBIX METANIOB M MX
COCAMHEHUM.

[Ileno4yHO3EMENBHBIE METAJUIBI MarHMi W KaJbLM: IIOJIOXKEHUE B
Ilepuoanueckoi cucteMe XuMu4eckux iaeMeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MAarHus U



KaJblusl. Baxxueiiiue coeAuHEHUs! KaJIbIUs (OKCUI, TUIPOKCU/I, comn). KECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHESHHUSI.

AJlToMUHUN: TIoJ1I0)keHuE B [lepuoinueckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpOEHHUE aroma, HaxOoXIAeHHUE B Ipupome. dusnueckue u
XUMUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCH]IA
AIIOMUHUSL.

Keneso: monoxenue B [leppuoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB [l.
. MenaeneeBa, CTpOEHHME aToMa, HAaXOXJeHUE B mpupoae. Pu3nmyeckue Hu
XUMUYECKHEe CBOUMCTBA kene3a. OKCUIbl, TuIpOKCcU bl U conn xenesa (11) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMd METALIOB M CIUIABOB, HUX (PU3MUECCKUMH
CBOWMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXXHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIMSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIB30BAaHUE BHACOMATEPHUANIOB),
VICCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IIPOLECCA FOPEHHUS XKejle3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHUE  BUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha UOHBI: MarHus, KaJblMs, aTFOMUHUS, ITMHKA, Xkene3a (1)
u xenesa (IIl), menu (II), HaOmroneHWE W OMHMCaHUE MPOIECCOB OKpalMBaHUS
IJJaMEHU MOHAMU HaTpusl, Kalus U Kaidblusd (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCClIeI0BaHNE aM()OTEPHBIX CBOMCTB TUAPOKCH/IA ATFOMUHHS U
TUPOKCHIA LIMHKA, PELICHUE SKCIEPUMEHTAIbHBIX 3ajau 1o Teme «Baxueiue
METaJUIbl U KX COCTUHECHUS.

XuMHuS M OKPYXKAKOLIAA cpeaa

BemectBa m marepuanbl B IMOBCEIHEBHOW JXW3HU 4YelioBeKa. besomacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUYCCKUX peakiuii B ObITy. IlepBas momomnp npu
XUMHYECKUX OKOrax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKaroliehd cpeinl (MpeaenabHasi JTO0MmyCcTUMast
KOHIIeHTpalus Bemiects, nainee — [1/IK). Ponp xumMuu B pemieHuu 3K0JIOTHYECKUX
npooeMm.

Xumuueckuii IKcnepumenm:

U3yueHHe oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepHaibl).

Mesxcnpedmemmnnie céasu

Peanuzanusi MeXINpeIMETHBIX CBSI3€M MpU W3YUYCHUHM XUMHU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BAaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU ISl OTJAEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYUYHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCU(pUKAIMs, TEePUOJANIYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBJICHUE, IMAPHUKOBBIN
¢ PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, dJICKTPOH, POTOH, HEUTPOH, HOH, HYKJIU/I, H30TOIIHI,
pPaMOaKTUBHOCTb, MOJIEKYJIa, DIIEKTPUUCCKHM 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, JUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAs
peméTKa, CruiaBbl, (PU3MYECKUE BEIMYUHBI, SIUHUIIBI MU3MEPEHHS, KOCMHYECKOES
IPOCTPAHCTBO, TUIAHETHI, 3BE3 161, COJHIIE.

buonorus: dortocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHS, MUKPODJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, MOJIE3HbIE
WCKOITaeMBbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YEHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOMN JEATEIbBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMH POCCUHCKUMU
COIMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOIecTBe mMpaBWIaMH W HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TIpoOIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUSA U COITMATM3AIIUN O0YJAFOIITIXCS.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroLIUXCS
PYKOBOJICTBOBAaTbCA CHCTEMON TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUW H
paciIMpeHue OnbITa ASsTeIbHOCTH Ha €€ OCHOBE, B TOM UUCJIC B YACTHU:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HAyyYHOMY HACJEIUI0, TMOHUMAHUS 3HAYECHUS XUMHUUYECKONM HAayKH B JKU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(popmalruenn o
NEPEJOBbIX JOCTUXKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  YyYEOHO-MCCIEAOBATENbCKOM, TBOPYECKOM M JAPYIHX  BHAAX
NeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBINIOJIHEHUU YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XWMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
Y B3aMMOTIOMOIIIY B MPOIIECCE ITON yUeOHOM AesITeTbHOCTH, TOTOBHOCTH OLICHUBATD
CBOE MOBEJACHUE M MOCTYNKH CBOUX TOBApUINEH C MO3ULMM HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI IOCIIEICTBUI MTOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUSI O BEIIECTBE M XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTABIISIOLIUE
OCHOBY JIJI1 NMOHUMAaHUsl CYIUIHOCTHM HAy4YHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJIHON CPENOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOIIOJAEMBbIX MPOILECCOB M SIBICHUM,
MO03HABATENbHON, MH()DOPMAIMOHHOM W YUTATEIBCKON KYJIbTYpbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATYpOid, JOCTYNHBIMH TEXHHUYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JHO0O03HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTHh K CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeSATEeNbHOCTH, K OCO3HAHHOMY BbIOOPY HAINpaBJIEHHOCTH M YPOBHSI OOy4yeHUS B
JaabHEHIIeM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pPOBbI 00pa3 *KU3HHU, OCO3HAHUE MOCIEJICTBUN U
HENPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aIKOT0Jsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui 0O€30MacHOCTH TIpu  oOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY M peabHOU KU3HHU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHHIO Tpodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPYAY U pe3yJibTaTaM TPYI0OBOM IE€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUST  NPEIMETHBIX 3HAHUM 1O  XUMHH, OCO3HAaHHBIM  BBIOOP
WHIVBUYyaIbHON TPAeKTOPUHU MPOAOKEHUS 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBHON AESTENbHOCTA U PAa3BUTHUSI HEOOXOAUMBIX YMEHHUIH,
TOTOBHOCTB aJalTUPOBATHCS B MPO(ECCUOHATBHOU CpEIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K TPUPOIE KaK HICTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMUS, MOHMMAaHUE LUEHHOCTH 3J0pPOBOIO U
Oe3omacHOoro o0pasza KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nyecKkoMy M TNCHUXHYECKOMY 3/10pOBbIO, OCO3HAHUE IEHHOCTU COOJIIOJICHUS
paBuJI 0€30M1aCHOTO MOBEICHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIKX 30POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJyYaeMble MPU U3YYEHUU XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAlOLIEH IPUPOJIHON CPENOU, AJIsl ITIOBBIIICHHUS
YPOBHSL  3KOJIOTHYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTel MX pelIeHUsT MOCPEICTBOM METOJ0B XHWMUH,
9KOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHU MUPOBO33pEHUs O0IIIEHAYYHbIE TOHATHS (3aKOH, TEOPHUs, TPUHIUII,
runoresa, (Qakt, CUCTEeMa, NPOLECC, OHKCIEPUMEHT U JApPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAyYHbIX YUYEOHBIX NpPEIMETaX W MO3BOJSIOT Ha
OCHOBE 3HaHUM M3 ITUX NPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU



HAy4YHOW KapTUHE MHUpa, U YHUBEpCAIbHbIC yueOHbIE JACCTBUS (I1I03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpble obOecrneunBaioT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHHUIO Y4EOHOU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jJoruyeckue 1eicTBUA:

YMEHHUSI HKCIIOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIIEISATh UX XapaKTEpHbIE
MPU3HAKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSMH), UCIOJIb30BAThH
TOHATHUS 711 OOBSICHEHUS OTJEIBHBIX ()AaKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCH(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKInH,
yCTaHABIMBATh MPUUMHHO-CIIEJACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, M0 AHAJIOTHH),
JieJIaTh BBIBOJIBI M 3aKIIOUCHUSI;

YyMEHHUE TMPUMEHSITh B IMPOIECCEe IMO3HAHUS TOHATUA (TpEeAMETHhIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCII0JIb3YEMBIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIEC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTAa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMHUUYECKON peakly — MpU PelIeHUH YueOHO-TI03HABATEIbHBIX 3ajlay, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEUHS B U3yUaEMbIX MPOIECCAX U SIBICHUSIX.

Ba3oBble ucciaenoBareabcKue JeMCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
MO3HAHUSA, & TAK)KE B Ka4€CTBE OCHOBBI JUIsl JOPMUPOBAHUS THIIOTE3HI IO MPOBEPKE
IPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

OpUOOpPETEeHHE ONbITa IO IUIAHWUPOBAHUIO, OpPraHU3allMd W TPOBEJIECHUIO
YUYEHHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTaT, (OpMyIUPOBaTh 000OIICHHS U
BBIBOJIbI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHUS, COCTABISATh OTUET
0 Mpo/IeJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HWH(HOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTaBICHUS, OJIYyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOrO COJAEp)KaHWs, CIPaBOYHbIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHUE NPUMEHATH Pa3Iu4yHble METOAbl U 3alpOChl IPH MOUCKE U O0TOOpE
uHGOpMAllMd U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIINOJIHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JaCTH  MCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIOJIb30BAHUS PA3JIMUHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (hOpMYy mpeicTaBieHuss HHPOpMAIH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMMmaMy,
IpyrumMu opmMamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEIOBATENBCKOM NIEATEIHbHOCTH HH(YOPMAIMIO O BIUSHUH MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXAOUIEH NPUPOIHOU
cpensl.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

YMEHUSI 33]1aBaTh BOMPOCHI (B XO€ ruanora u (Wim) JUCKYyCCUH) MO CYIIECTBY
oOcyxgaeMoil  Tembl, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHUS [TPEAJIOKEHHON 3a/1a4u;

YMEHHSI  MPEACTABNIATh  IOJYYEHHbIE  PE3YJbTaThl  MO3HABATEIbHOMN
NEeSATEeNbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTALUIO
pEe3yIbTAaTOB BBHINOJHEHUS] XMMHYECKOT0 3KCIIEPUMEHTa (J1a00paTOpPHOIO OIbITA,
1abopaTopHOI pabOTHI IO HCCIICOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEeHHsI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
NIO3HABATEJIbHOM W  HCCIENOBATENbCKOW  JIEATEIIBHOCTH NP PELICHUU
BO3HUKAIOIIUX NpPOOJeM Ha OCHOBE YyuyéTa OOIIMX HMHTEPECOB U COTJIACOBaHUS
no3unuii (00cyxaeHus, oOMEeH MHEHHSIMH, «MO3TOBbIE IITYpPMBbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, OIpPENCICHUE KPUTEPUEB 110 OLEHKE KadyecTBa
BBITNIOJTHEHHOM pabOThI U JpyTHe).

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSTENIbHO ONPENEesITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeSITeNHLHOCTD, BHIOMPATh Hanbosee d(pPpekTuBHBIC CITOCOOBI pelieHusl y9eOHbIX U
MIO3HABATEIbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATh
IIPEIJIOKEHHBIM QJITOPUTM JCHUCTBUUM IIPU BBINOJHEHUU 3aJaHUN C Y4YETOM
NOJIYYEHHS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX U PeaKLHUsiX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW €W, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33]IaHUN.

IHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMEeTHBIX PE3yNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
COJIep’KaHus, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanibHOH pabouell MporpamMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NehcTBUl, crnenuPuueckue Ui TpPeAMETHOW oOmactn  «XUMHS», BUIBI
JNEATEIbHOCTH [0  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpEeTalnH,
npeoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y 00ydenus B 8 kyiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCIIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCu(MUKaAIus pEeakluid: peaKiuu
COCIMHEHUS, PEaKUUMU PAa3JIOKEHUs, pEeaKUuyd 3aMElICHHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKLIMH, TEIIOBOU AP (DEKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTallb, paguyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HENOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBA3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJs BEIIECTBA
(mpolieHTHAs! KOHIICHTpAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX TIOHSATUUA U
MPUMEHSITh 3TU OHSTUS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHUII;

e HCIONBb30BAaTh XHWMHUYECKYID CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIA;

e OINpEIENsATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKWUCJICEHHMS  BJIEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KIAcCy COEOUHEHHM MO
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbich Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT HMX MojiokeHus B Ilepuoauyeckoil cucreme,
3aKOHOB COXPAHEHHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTraapo;

e OMNKCHIBATH W XapakTepu3oBaTh TabauuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuonuueckass cuctemMa XumMuUdeckux »diemeHToB [, U.
MeHnneneeBay ¢ UKCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsiji A/ipa, O0IIee YUCIIO JIEKTPOHOB U
pacrpeeeHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUu
BEILECTB, N0 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaALlCHUN B
pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAaccChl BEIIECTB,
MacCOBYIO [IOJII0 XMMHUYECKOTO »3JeMeHTa Mo Gopmylie COoeAuHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKON PEaKIu;

MIPUMEHSITh OCHOBHBIE OIIEPALIMK MBICIUTEIbHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTeMATH3alUI0, KIACCU(PUKALUIO,
BBISIBJICHUE MPUUYUHHO--CJIEJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHM, €eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHWEe, MOJCIHPOBAHUE, JKCIECPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeIOBATh MPaBUJIaM MMOJIb30BAHUS XUMUYECKOM MOCY101 U 1a00paTOpHBIM
o0opyoBaHMEM, a TakKe IMpaBuiamM oOpalleHusi C BEUIECTBAMU B
COOTBETCTBHUM C HMHCTPYKIHSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB MO MOTYUYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoda W KHUCJIOpPOA), MPUTOTOBJIEHUIO PACTBOPOB C ONPEIEIEHHON
MacCcOBOM J0JIEM PAacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh U MPOBOIUTH
XUMUYECKUE DKCIEPUMEHThI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TTIOMOIIBIO HHIUKATOPOB (JTakMyc, dheHoN(TaIenH, METUIOPAHK

U Ipyrue).

K xonIry oOydenus B 9 kjacce npeIMETHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAOIIUXCSI YMEHHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHI
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P (deKT
peakuuM, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMUSA, PEAKIHH HOHHOIO
oOMeHa, Karaau3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH,
OKHCJIUTEIIb, BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (KoBaJyIeHTHas, MOHHAs,
MeTaInyecKas ), KpUCTaTInYecKas petéTka, Koppo3us METauioB, CILIABBI,
CKOPOCTh XMMHUYECKON peaKkuu, NPeeiabHO TOMYCTUMAasl KOHIIEHTPALMS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHHUS (HOpMYyJ
BEILIECTB U YPABHEHUM XMMHUYECKUX PEAKIIUM;

OIPENENATh BAJIEHTHOCTh U CTENIEHb OKUCIIECHUS! XMMUYECKUX 3JIEMEHTOB B
COCIMHEHUSIX paA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BELIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o (opmyiaMm, BHUA XHUMHUYECKOM
CBA3M (KOBAJICHTHAsl, MOHHAsg, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHHMSX, 3apsA] MOHA MO0 XUMHUYECKON (popmyse, XxapakTep Cpeasl B
BOJHBIX PAaCTBOPAax HEOPraHWYECKUX COECIMHEHMM, TUI KPUCTALIINYECKON
PEIETKY KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OINUCHIBaTh U XapaKTepHU30BaTh
tabnuunyto Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rJaBHasg noarpynma (A-rpynma)y u «mnobodHas
noarpynna (b-rpynma)», manbie u OojdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCA B IEPUOAUYECKON TaOIULE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsa sAapa, o0llee YuCeiIo D3JEKTPOHOB M paclpesesieHue UuX 10
AJIEKTPOHHBIM CJ0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B MU3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIMHEHUN B MpeJeiax MallbIX NEpPUOAOB U
IJIABHBIX MOJTPYII C YYETOM CTPOEHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE SJIEMEHTHI, HEOPTaHWYECKUE BEUIECTBA,
XUMHUYECKHE PEaKUuy (IO YUCIY M COCTaBy YYacTBYIOLIUMX B pEaKLUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 MU3MEHEHUIO CTENEHEH OKUCICHUS
XUMHYECKHX DJIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATh) OOIME W CHEU(UUECKUEe XUMHUYECKHE
CBOMCTBAa NPOCTBIX U CIOXHBIX BELIECTB, NOATBEPKIAs OIHCAHUE
pUMepaMHi MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLIN;

COCTaBJIATb YPaBHEHUS AJIEKTPOJUTHUYECKON JIHCCOLUMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHKE
TeHETHYECKOM CBSI3U MEXK/Iy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX —pPEAKIUN
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OasaHca dTUX PEaAKIIUiA;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOYXHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPANICHUN B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIF0O XHMHYECKOro 7djieMeHTa 1o (opMmyJsie COeAUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMUYECKOW pEeaKInu;

COOJII0IaTh TIPABUIIA MOJIH30BAHUS XUMUYECKOM MOCY 01 1 1a00paTOPHBIM
o0opynoBaHMEM, a TakXKe IMpaBuja oOpalleHusi C BEUIECTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIMBITOB 10 MOJYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa M yrieKucioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAI0IINE KaYeCTBEHHBIN COCTAB Pa3INYHbBIX
BCII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHnat-, docdar-, cunukar-, cyiabdar-, THUIPOKCHUII-UOHBI, KATHOHBI
aMMOHHSI ¥ HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE ONEPALIUU MBICIIUTEIbHOMN I€SITEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEeMATU3AIIUIO0, BBISBIICHUE TPUUYUHHO-
CJICICTBCHHBIX CBSI3€U — JJI M3YyYCHHs] CBOWCTB BEMIECTB M XUMHUYECKUX
peakiuii, €CTEeCTBEHHO-HAYYHBIE METO/bl TO3HaHUS — HaOI0IeHNE,
WU3MEpEHUe, MOJICIUPOBAHUE, IKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoangecTBo 4acoB
Ne HaumeHoBaHue pa3ie/ioB U
KonTtpoibHble
n/n TeM MPOrpaMMbl Bceero
padoTbI
Paznen 1. [lepBonavanbHble XUMHUYECKHE TOHATHSA
XuMusa — BakHast 001acTh
11 €CTECTBO3HAHUS U 5
' MPAKTUYECKOUN NEeATETbHOCTH
YeJ0BeKa
BemecTBa 1 xuMuueckue
1.2 15 1
peakiu
Hroro no pazaeny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HCOPraHMYECKUX BeLIECTB

Bosnyx. Kucnopon. Ilousarue

2.1 6
00 oxcHuaax
9 Bonopoa.Ilonsitue o kucnorax g
' U COJISIX
3 Bona. PactBopsl. [lonsitue 06 5 |

OCHOBAHUAX

OCHOBHBIE KJ1acChl
24 . 11 1
HEOPraHUYECKUX COCIUHEHUN

Hroro no pazaeny 30

IIpakTHYecKkue
padoTbI

JuekTpoHHbIE (HUGpPOBbBIEL)
o0pa3oBaTe/bHbIE PeCypChl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [JOK
https://m.edsoo.ru/71f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xummudeckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTE/IbHbIE pe€aKkmuu



[Tepronnueckuii 3aKOH U
[Iepronnueckas cucrema

3.1 XUMHYECKHX 3eMeHToB /l. U.
Mennene-eBa. CTpoeHue
aToma

XuUMHUYeCKasa CBA3b.
3.2 OKUCIIUTEILHO-
BOCCTAHOBUTEILHBIE PEAKITUN

Hroro o pasaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢




9 KJIACC

Ne i/

Pa3zpean 1.

1.1

1.2

1.3

HaumenoBaHue pa3ieioB U TeM
NMPOrpamMMbl

BemecTBo M XHMHYECKHE peaKINU
[ToBTOpeHnue u yrnyOnaeHue 3HaHUA
OCHOBHBIX Pa3/eyioB Kypca 8 kjacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peaxuuii

DNEKTPOIUTHYECKAs JUCCOLUALIUS.
XUMHUYECKUE PEAKIIUU B PaCTBOPAX

Hroro no pazneny

Pazpea 2.

2.1

2.2

23

24

HemeTanabl 4 UX cOeIMHEHUSs

OO0w1ast XapakTepUCTHKa XUMHYECKUX
aneMeHToB VIIA-rpynmsl. ["anorensr

OO61mas xapakTepuCcTHKa XUMUYECKUX
sneMeHToB VIA-rpynnsl. Cepa u eé
COETMHEHUS

OO6m1as XxapakTepuCTUKa XUMHUECKUX

aneMeHToB VA-rpynmsl. A30T, pochop u ux

COCIMHEHUS

OO0m1ast XapaKTepUCTHKA XUMHUYECKUX
aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHHU U UX COCIMHECHHUS

Hroro no pazneny

KoauuecTBO 4acoB

Beero KonTpoJbHbie

padoThI

5 1
4

8 1
17
4
6
7

8 1
25

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6munoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636




Pa3gen 3. MeTaJJILI M X COeIUHEHUS

3.1 OO0111e cBOICTBA METAIIJIOB

3.2 Bakueime MeTaiuibl 1 UX COSIUHEHUS

Hroro no pazneny

Pasznen 4. Xumus u oKkpy:kaomas cpeaa

4.1 BemectBa 1 MmaTepuaibl B )KMU3HU 4€JIOBEKA
Hroro no pazneny
PesepBHOE BpeMmst

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

20

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636







INIOYPOYHOE INIAHUPOBAHMUE
8 KIIACC

Ne i/

Tema ypoka

[Ipenmet xumuu. Pojap XuMuu B 5KU3HU
yeJioBeKa. Teja U BelecTsa

ITonstue o MCTOAaX ITIO3HAaHHUA B XMMHUHU.

ArperaTHbIE COCTOSIHHS BEIIECTBA

IIpaktuyeckas padora Ne 1 «IIpaBuna
paboTel B 1ab0paTopun U IpUEMbI
oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

YucTtele BelecTBa U CMECH. CriocoObl
pasaciICHUA cMmeceit

[IpakTuyeckast padbora Ne 2 «Pa3nenenue
cMecel (Ha mpuMepe OYMCTKH TOBAPEHHOM

COJIN)»

ATOMHO-MOJIEKYJISIPHOE YUEHHUE.
XuMu4ecKue aneMeHThl. [IpocTeie n
CJIOKHbIE BEIIECTBA

3HaK¥ (CHMBOJIbI) XUMUYECKUX AJIEMEHTOB.
[Mepuoanueckas tabmuna I.11. Menneneena

3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB.
Xumuaeckue GopMyJIbl

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d26ca

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0d28c8

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢




10

11

12

13

14

15

16

17

18

OrnpezesieHre OTHOCUTEIbHOM
MOJIEKYJISIPHON MacChl BEIIECTBA U
MacCOBOM JIOJTM XUMHUYIECKOTO JIEMEHTA T10
bopmyne

BajeHTHOCTh aTOMOB XMMHUYECKHX
JJIEMEHTOB

VYPpoK - ynpakHEHHE: COCTaBICHUE (POPMYIT
10 BaJICHTHOCTH H OTIPE/ICIICHNE
BaJICHTHOCTH 3JIEMEHTa 10 (popmyiie ero
COCIIMHCHUS

KomnuectBo BeniectBa. Mo, MossipHas
Mmacca

B3anmocCBs3b KONIMYECTBA, MACCHI M YUCIIA
CTPYKTYPHBIX €IMHUI BelIeCTBA. Pacuérsl
1o ¢popMyaM XUMHUYECKUX COCTMHEHUM.

Xumudeckas peakius. TermnoBoit apdext
XUMUYECKHUX PEAKLUN, IK30- U
SHAOTepMUUYECKHE peakiuu. [Ipusnaku u
YCIJIOBHSI IPOTEKAHNS XUMUYECKUX PEAKIINI

3aKOH COXpaHEHUs MacChl BELIECTB.
XUMHUYECKUE ypaBHEHUS

CocraBlieHHe XUMHYECKUX ypaBHeHHfI

BpIanciieHust KOJMYecTBa, Macchl BEIECTBA
M0 YPaBHEHHUSM XUMUYECKHX PEaKITHH
Krnaccudpukanus XuMHYECKUX peaKIni
(coenuHeHuUs, pa3IoKEeHUS, 3aMEIIECHUS,
oOMeHa)

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2d50

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0d5230

bubmuoreka [JOK
https://m.edsoo.ru/ff0d350c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3{34




19

20

21

22

23

24

25

26

27

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIoneauct. O000IIcHNE U
CHCTeMaTH3amus 3HaHUH 110

teme: "[lepBoHavYaIbHBIE XUMUYECKHE
nousTus"

Konrponsnas padora Nel o teme
«IlepBoHavaIbHBIC XUMHUYECKUE TTOHITUS

Boznyx — cmecsk razos. CocTas Bo3ayxa.

Kucnopon - XuMUUECKU 3JIEMEHT 1T
npocToe BemecTBo. dusnveckue u
XUMHYECKHE CBOMCTBA KUCIOPOJa
(peaxkuuu okucneHus, ropenue). O30H.

CriocoOblI 1oryueHus KUCI0poa B
71a00paTOPHU U MPOMBIIUIEHHOCTH.
[Ipumenenue kucnoposaa

[IpakTrueckas padota Ne 3 o Teme
«ITonyuyenue u coOupaHue KHUCI0pOaa,
W3YYEeHHE €ro CBOMCTBY

TorumBo (HedTh, yrois 1 METaH).
3arpsi3HeHHE BO3/yXa, CIOCOOBI €T0
IIPEJOTBPALLCHHS

Oxcuapl

BOI[OpO,Z[ — 3JICMCHT U IPOCTOC BCIICCTBO.

Haxoxnenue B npupone. Puznueckue u
XMMHYECKHUE CBOMCTBA BOJAOPOAA.
[Ipumenenue.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d448¢e

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0d4790

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0d4dd0




28

29

30

31

32

33

34

35

36

37

38

CriocoObI mosryueHust BOA0POIa B
nabopaTopuu

[Ipaktrueckas padota Ne 4 o Teme
«ITonyuyenue u cobupanue BOAOPOa,
W3YyYEeHHE €ro CBOMCTBY

TTousrue o kucnorax
IlonsaTne o conax

MossipHblil 00bEM Ta30B. 3aKOH ABOTAIPO

Brruncienus o0béMa, KOJIHYECTBA
BEIIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH 00BEMY

Breruucnenus 00MOB ra3oB 1o
YPaBHEHUIO PEaKIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUHN I'a30B

dusnueckue U XUMUYECKHAE CBOMCTBA
Boanl. OcHoBanus. IlouaTus o
KaTajau3aTopax

Bona kak pactBopurens. HaceleHusie u
HEHACBIICHHBIE pacTBOPBI. MaccoBas 10
BEILIECTBA B PaCTBOpE

VYpok-ynpaxuenue: "PacueTsl MaccoBOM
JI0JIA PACTBOPEHHOIO BEILIECTBA B
pactBope."

IIpakTuyeckas padora Ne 5 o reme
«IIpurorosiieHne pacTBOpoB ¢

bubmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4142

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542¢

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmuoreka [JOK
https://m.edsoo.ru/ff0d59¢e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba




39

40

41

42

43

44

45

46

47

48

onpeAcNIEHHON MacCOBOM 0JIEr
pacTBOPEHHOTO BELLIECTBA»
Kontponbhas padota No2 o teme
«BaxHenmmue nmpeacTaBuTeNu
HEOPraHUYECKUX BEILECTB.
KonuuecTBeHHBIC OTHOIICHUS B XUMUM)

OKcHIBI: COCTaB, HOMEHKIIATYPA,
KJIacCU(UKAIIHS

[Tony4yenue u XuMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

[Tony4yeHnue u XuMHYECKHUE CBOMCTBA
OCHOBaHUM

Kucnorsl: cocras, kimaccudukanus,
HOMEHKJIaTypa

HOJ'Iy‘lCHI/Ie U XUMHUYECKHE CBOMCTBA
KHCJIOT

Comnu (cpennue): HOMEHKIIATypa, CIIOCOObI
MOJTyYCHHSI, XUMUYECKHUE CBOUCTBA

I'eneTnueckas CBA3b MEKY KiIacCaMU
HEOPraHWYECKUX COCTUHEHUN

IIpakTuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX
COCTUHEHUN

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmuoreka [JOK
https://m.edsoo.ru/ff0dfee2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474

Bbub6nuoreka [JOK
https://m.edsoo.ru/00ad9a50

bubmuoreka [JOK
https://m.edso0.ru/00ad9b7c
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O06o001IeHre U CUCTEeMAaTH3aIus 3HAHUH 110
TeMe"OCHOBHBIE KJIACChl HEOPraHMYECKUX
coequHeHuit"

Konrponsnas padora Ne3 o teme
"OCHOBHBIE KJIACCHl HEOPraHUYECKUX
coequHeHun"

[TepBBIe MOMBITKY KIaCCUPHUKALIIH
XMMHUYECKHX 31eMeHTOB. [loHsTHE O
rpyIax CXOJHBIX AJIEMEHTOB.
AMdoTepHOCTD

OTKpbITHE EPUOIUYECKOTO 3aKOHA
XUMUYECKHX djieMeHToB J[. 1.
MenaeneeBbiM. 3Hauenue [lepunoandeckoro
3aKOHa Ui Pa3BUTHUS HAYKH U MIPAKTUKU.

Crtpoenue atomoB. COCTaB aTOMHBIX SIZIED.
N3otomnbl

CtpoeHue >1eKTPOHHBIX 000JI0YEK aTOMOB
XMUMHUYECKHX 3JIEMEHTOB.

VYpok-ynpaxHeHHE: pactpeaecHIe
AJIEKTPOHOB IO YHEPTETUYCCKUM YPOBHSIM

XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA
II0 €T0 NoJIoKEeHUIO B [lepnoanueckoit
cucteme /1. 1. Menaeneera

HepI/IOI[I/I‘-IGCKa}I CUCTEMA XUMHNYCCKUX
anemenToB J[.M1.MeHeneena.
3aKOHOMEPHOCTU U3MEHEHHS CBOWCTB
XUMHYCCKUX BJICMCHTOB 110 IICPUOJaM U
rpynmnam

bubmuoreka [JOK
https://m.edso00.ru/00ad9cb2

bu6nmmoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢

bubnuoreka [JOK
https://m.edsoo.ru/00ada342

bubmuoreka [JOK
https://m.edsoo.ru/00ada6bbc

bu6mmoreka [IOK
https://m.edsoo.ru/00adas52c

Bbub6nuoreka [JOK
https://m.edsoo.ru/00ada824

Bbub6nuoreka [JOK
https://m.edsoo.ru/00ada96e
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68

HNonnas xumudaeckas CBsA3b

KoBanenTHass XxumMmueckas CBI3b

KoBasieHTHas1 monsipHas U HENOJIApHAs
XUMHUYECKasl CBA3b

Merannuueckas cBSI3b

CreneHp OKUCIECHUA

VYpoKk-ynpakHEHHE: pacyeT CTENEHU
OKHCJICHUSI XUMUYECKUX DJIEMEHTOB B
COETMHEHUSIX

OKMCIINTEIbHO-BOCCTAHOBUTEIBLHEIC
pCaKknuu. OKMCIIUTEIIN U BOCCTAaHOBUTEIN

VYpok-ynpakHEeHHe: COCTaBICHHE
OKHUCIIUTETHHO-BOCCTAHOBUTEIBHBIX
peakuuii METOJIOM AJIEKTPOHHOTO OanaHca
KonTponbnas padora Ne4 o teme
«Ctpoenue atoma. XuMHUYECKasl CBA3bY»
O06o001IeHre U crucTeMaTH3allvs 3HaHUN 32
Kypc XuMuu 8 kjacca

[MpomexyTtounas arrectanus (BITP)

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

Bbub6nuoreka [JOK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
https://m.edsoo.ru/00adaab9

Bbub6nuoreka [JOK
https://m.edsoo.ru/00adae28

Bbub6nuoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmoreka [JOK
https://m.edsoo.ru/00adb076

bu6nmmoreka [IOK
https://m.edsoo.ru/00adb076

Bbub6nuoreka [JOK
https://m.edsoo.ru/00adb486

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6

bubmuoreka [JOK
https://m.edsoo.ru/00adb33¢




9 KJIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuii 3akoH. [lepuonnueckas
cucTeMa XuMHJecKux aiaeMmeHToB /I, WM.
Meunneneena

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX
MIEPHOJIOB

Knaccudukanus u HOMEHKIATypa
HEOPTraHUYECKUX BEIECTB

Buabl XuMu4eckou CBSI3M M TUITBI
KPUCTALIMYECKUX PEMIETOK
Konrtponsnas padora Nel mo teme
«IToBTOpenue u yriayOnaeHue 3HaHU
OCHOBHBIX Pa3/IesioB Kypca 8 Kiiacca»

Knaccugukarus XuMHUecKuX peakiuii mo

pa3IMYHBIM [IPU3HAKAM

[ToHsiTHE O CKOPOCTH XMMUYECKOMN pEeaKIiu.

[ToHsITHE O TOMOTEHHBIX U TE€TEPOTEHHBIX
peaKuusax

[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
®axTOpHl, BIAUSIONINE Ha CKOPOCTh
XUMHUYECKON peaKIMH U MOJI0KEHUE
XHUMHUYECKOTO pPaBHOBECHS

KoauuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [JOK
https://m.edsoo.ru/00adb59¢

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28¢c




10

11

12

13

14

15

16

17

18

19

OKI/ICJII/ITQJIBHO-BOCCTaHOBI/ITeJII:HI:Ie
peakuuu

Teopust 3AEKTPOTUTUYECKON AUCCOIUALIHH.
CunpHbIe U cl1a0bIe ANEKTPOIUTHI

HNouHble ypaBHEHUS peaKknid

XUMHAYECKHUE CBOMCTBA KHUCIOT U OCHOBAaHUU
B CBETE MpEJCTaBICHUHN 00
ANEKTPOIUTHUECKON JUCCOIHAITIT

XUMHYECKHE CBOMCTBA COJIEU B CBETE
MIPEACTABICHUI 00 AJIEKTPOIUTHIECCKOM
TUCCOLMAIINT

[TonsaTe o runponuse conen

O06o001IeHre U CUCTeMAaTU3alNs 3HAHUIN T10
TeMe: "DIIeKTPOTUTHYECKas
I[I/ICCOIH/IaIII/Iﬂ.XI/IMI/ILIeCKI/Ie pC€aKkuuu B
pactBopax"

[TpakTuyeckas padora Ne 1. «Perenue
JKCIIEPUMEHTAJIBHBIX 3a7a9W»

Konrponsnas pabora Ne2 o treme
«ONEKTPOIINTUYECKAS] TUCCOLIMALINS.
XUMHUUYECKUE peaKkIu B pacCTBOPAX»

OO61as xapakTepuCcTHKa raJOreHoB.
XUMHYECKHE CBOMCTBA HA MMPUMEPE XJI0pa
XnopoBogopoa. CosisiHast KHCOTA,
XMMHYECKHE CBOMCTBA, MOJyYEHNUE,
MpUMEHEHNE

bubmoreka [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

bu6mmoreka [IOK
https://m.edsoo.ru/00add5d8

Bbub6nuoreka [JOK
https://m.edsoo.ru/00add8b2

bu6muoreka [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

bu6nmmoreka [IOK
https://m.edsoo.ru/00addecO

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bubmuoreka [JOK
https://m.edsoo.ru/00ade104




20
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22

23

24

25

26

27

28

29

[TpakTuyeckas padora Ne 2 o Teme
«lTosy4eHue COIIHON KUCIIOTBI, U3y4YEHUE
€€ CBOMCTB»

BbIunciieHus o ypaBHEHUSIM XUMHUECKUX
peaKIuii, €CJIM OJIMH M3 PEarcHTOB JaH B
U30BITKE

OO0m1as xapakTepucTrka 3J1eMeHTOB VIA-

TPYIIIBI
AJTOTpOTTHBIE MOTU(DUKAIIMH CEPHI.
Haxoxnenue cepbl 1 €€ COETMHEHUH B
npupojae. XuMHYECKHUE CBOMCTBA CEPbI

CepoBoaopoji, cTpoeHHe, (U3HUECKUE U
XMMHUYECKHUE CBOMCTBA

Oxcunpl ceprl. CepHast KUCIIOTA,
buznyecKkrue 1 XUMUYECKUE CBOWCTBA,
MPUMEHEHUE

XHUMHUYECKUE PEAKLINN, JIEKAINE B OCHOBE
MIPOMBIIIJIEHHOTO CII0C00a MOIy4YeHUS
CEpPHOM KUCIOThl. XMUMUYECKOE 3arpsi3HEHUE
OKPY’KaIOIIEeH cpelibl COEUHEHUSMHU CEpPhI

Brrunciaenne MaccoBoii JOJIH BBEIXOIa
MPOJIYKTa PEAKIIHI

OO011ast XxapakTepUCTHKA 3J1€MEHTOB VA-
rpynmsbl. A30T, paclpOCTpPaHEHHE B
npupoje, GU3NIECKue U XUMUIECKUE
CBOMCTBaA

AMMHaK, ero (pu3nuecKue U XUMUYECKUE
CBOMCTBA, MOJIyYEHUE U IPUMEHEHUE

bubmuoreka [JOK
https://m.edsoo.ru/00ade348

bu6nmmoreka [IOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

Bbub6nuoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

Bbubnuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004




30

31

32

33

34

35

36

37

38

[TpakTuyeckas pabora Ne 3 o Teme
«Ilomyuenne aMMuaKa, u3y4eHUe €ro
CBOMCTB»

A3oTHas KUCoTa, € pusnyeckue u
XUMUYECKHE CBOUCTBA

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHMSI B KQUe€CTBE MUHEPATIbHBIX
ynoOpeHuii. XuMHUYEeCKOe 3arpsi3HCHHE
OKpYXKAaloIIei cpeibl COCAMHEHUSIMH a30Ta
dochop. Oxcun dpochopa (V) u pochopras
KHCJIOTA, (1)I/ISI/I‘IGCKI/I€ U XUMHNYCCKUC
CBOICTBA, MOJTYy4YECHUE

Hcnonb3oBanue pocdaToB B KauecTBe
MUHEPATBHBIX Y100peHU. 3arpsi3HeHue
MIPUPOJTHOM cpepl hochaTamu
VYraepon, pacnpocTpaHeHHe B IPUPOJE,
¢u3nueckne 1 XUMHYECKHE CBOICTBA
Oxkcupel yraepoza, ux Guandeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE

HpO6J'IeMLI, CBA3aHHBIC C OKCUIOM YTIJICpOaa
Iv)

YrospHas KUCIIOTa U €€ COJIN

[TpakTrueckas padota Ne 4 o Teme
"ITosmy4yeHue yriieKucioro rasa.
KauecTBenHas peakuus Ha KapOoHAT-HOH"

bubmuoreka [JOK
https://m.edsoo.ru/00adf180

bu6nmmoreka [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

Bbub6nuoreka [JOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

bu6nmmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢




39

40

41

42

43

44

45

46

47

48

[TepBoHaYabHBIE TOHATHUS 00
OpraHWYEeCKHUX BEIECTBAX KAK O
COCIMHEHUAX yIIIepoaa

Kpemnuuii u ero coenquHenus

[Tpaktuyeckas pabota Ne 5. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«BakHelmue HeMeTaJulbl U UX
COCIHEHUS

Konrponsnas padora Ne3 o treme
«Baxneime HeMeTallIbl U UX
COCIMHCHUS

OO61mas xapakTepUCTHKa XUMUYECKUX

3JIEMEHTOB — METAJUIOB. MeTamnueckas
CBSI3b U METaJUIMUECKasi KPUCTANINYECKAs
pemérka. Pu3n4ecKue CBOMCTBA METAIIIIOB

XUMHAYECKHUE CBOMCTBAa METAJIJIOB.

DJIEKTPOXUMHUYECKUHN P HATPSIKEHUI

MCTAIJIOB

OO0m1me crnocoObI MOTYUYEHUsT METAJLIOB.
CnnaBel. Beruricnenus o ypaBHEHUSAM

XUMUYECKHUX PEaKIUid, €CIIU OJIUH U3
pEareHTOB COJEPIKHUT MPUMECH

[ToHsiTHE O KOPPO3UU METAILIIOB

[llenouHple METaIIbI

OKCI/I,[[BI U TUAPOKCUIBI HATPHUA U KaJIUA

bubmuoreka [JOK
https://m.edsoo.ru/00ac054¢e

bubmuoreka [JOK
https://m.edsoo.ru/00ac080a

bubmuoreka [JOK
https://m.edsoo.ru/00ac0bf2

bu6nmmoreka [IOK
https://m.edsoo.ru/00aec0el8

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae103¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156

Bbub6nuoreka [JOK
https://m.edsoo.ru/00ael156

Bbub6nuoreka [JOK
https://m.edsoo.ru/00ae1278

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
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56
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58

59

60

[Ienouno3eMeabHbIC METAIbI — KaJIbIUN U
Maruum

Baxkueiinme coefuHESHNS KaJIbIUS
O06o011eHre u cucTeMaTu3anus 3HaHu!
JKécTKoCTh BOJIBI M CIOCOOBI €€ YCTPaHESHHS

[TpakTrueckas padorta Ne 6 o Teme
"YKECTKOCTE BOABI 1 METOIEI €6
ycTpaHeHus"

AmroMuHUNI

AmMpoTepHbIe CBOIICTBA OKCHIIA
THJIPOKCUAA AITIOMUHUS

Kemnezo

Oxcuppl, TuIpoKcuabl 1 conu xenesa (1) u
skenesa (I10)

O060011IEHNE U CUCTEMATH3AIUS 3HAHUN

[TpakTuueckas padora Ne 7. Pemenue
AKCTIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxuelnnime MeTaibl U UX COSTUHECHUI

BI:I‘{I/ICJIGHI/ISI 10 ypaBHeHI/ISIM XUMHUYCCKUX
peakIuii, eclii OJIMH U3 PEareHTOB JaH B
I/136BITKG NN COI[Cp)KI/IT HpI/IMCCI/I.
Brruncnenust MaccoBOM 10U BEIXOJA
MPOTYKTa PEAKIIHHI

bubmoreka [JOK
https://m.edsoo.ru/00aecl5e8

bu6nmmoreka [IOK
https://m.edsoo.ru/00aecl5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00aec1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aclae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aec1c64

bubnuoreka [JOK
https://m.edsoo.ru/00aec1c64

Bbub6nuoreka [JOK
https://m.edsoo.ru/00ae1d86

Bbub6nuoreka [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1750
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67

68

O00011eHUE U CUCTEMATU3ALMS 3HAHUHN 110
Teme: "MeTtautel U uX coeauHeHus"

Kontponbnas padota Ne4 o reme
«BaxHeme MeTaIbl B UX COCTUHCHUSD)

BeniecTBa u maTepuainbl B TOBCEIHEBHOM
J)KA3HU YEJIOBEKa

XUMHUUECKOE 3arpsA3HEHUE OKPYKaroIe
cpensl

Ponb XxuMum B penIeHNH SKOJIOTHIECKUX
npobiem

O00011eHrEe U CUCTEMATU3ALMS 3HAHUN
O060011IEHNE U CUCTEMATH3AIUS 3HAHUN

HpOMe)KyTO‘IHaH aTTeCTaluid

OBIIEE KOJIMYECTBO YACOB I10
[MPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270
bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270
bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a
bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c¢

bu6nmmoreka [IOK
https://m.edsoo.ru/00ad9cb2







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

* Xumus, 8 knacc/ 'abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxnuonepHoe obuiectBo «M3aarenbctTBo «IIpocBemenne»

» Xumus, 9 xknacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxkrmonepHoe obmiectBo «M3aarenscTBo «IIpocBerienne»

Ta6mumer: [lepuonnueckas cucrema Xumudeckux smemerToB /1. U.
MenneneeBa, TabauIa paCTBOPUMOCTH, STCKTPOXUMHUUSCKUHN Pl HATTPSHKCHUS

MCTAJIJIOB

METO/IUYECKHUE MATEPUAJIBI JUISI YUUTEJISA

1. https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIii-ypOBEHb.-
Peanmzanus-tpedosannii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -
Mertoauueckoe-nocooue-mis-yunrens.pdf

2. Metonuueckoe nocodue. 8 kiacc (aBropel O. C. 'abpuensn, U. T
Octpoymos, C. A. CrnagkoB).

3. Meroauueckoe nmocobue. 9 knacc (aBropsl O. C. I'abpuensn, U. I
Octpoymos, C. A. Cnaakos).

4. Xumusi: 8-if kitacc: 0a30BbIN YPOBEHb: MPOBEPOYHBIE U KOHTPOJIbHBIE
pa6otel. O. C. I'abpuensn, I'.I'.JIpicoBa.- 3-¢ u3ganue, nepepad. - Mocksa:
IIpocsemenne, 2023

5. XuMus B TecTax, 3ajayax u ynpaxxuenusx. 8 kinacc (aBropst O.C.



INabpuensn, 1. B. Tpury6uax).

6. Xumus: 9-1 kiacc: 6a30Bblil ypOBEHB: IPOBEPOUYHBIE U KOHTPOJIbHBIE
pa6otel. O. C. I'abpuensn, I'.I'.JIpicoBa.- 3-¢ u3ganue, mepepad. - Mocksa:
ITpocBemenue, 2023

7. XuMusl B TeCTax, 3ajayax u ynpaxxkuenusx. 9 kinacc (apropst O.C.

INabpuensn, U. B. Tpury6uax).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
MHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/09
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

http://www.alhimik.ru/

http://www.prosv.ru/.



