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MNOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1o XuMUM Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHMS OCHOBHOH 00pa30BaTEIbHONW MPOTrpaMMbl OCHOBHOI'O
obmero ob6paszoBanus, npencrasieHHbIXx B ®I'OC OOO, a taxke Ha OCHOBE (eaepaabHOU
paboueli mporpaMMbl BOCOUTAHUS M C y4ETOM KOHIIENLUHU MpernojaBaHus yueOHOro mpeamera
«XuMus» B 00pa3oBaTeiabHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€r HpelacTaBieHHE O LEsIX, oluieil crparerun oOy4yeHus,
BOCIIUTAHUS M pa3BUTUs OOYYAIOIIMXCS CpPEACTBAMHU Y4yeOHOro MpEeIAMeTa, yCTaHABIMBACT
o0s13aTebHOE MPEAMETHOE CO/Iep)KaHUe, MpelycMaTpUBaeT paclpeeieHne ero mo kjiaccam u
CTPYKTYpPHUPOBAHHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl II0 XUMHUH, ONPEAEIAeT KOIUUECTBEHHbIE
U KauyeCTBEHHBIE XapaKTEPUCTUKU COAEPKAHUS, PEKOMEHIYEMYI0 IOCIEN0BaTEIbHOCTh
U3YYEHUSI XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOTMKU y4yeOHOIO
Ipo1iecca, BO3PACTHBIX 0COOEHHOCTENW 00yJaroUMXcs, ONpenesieT BOZMOKHOCTH IIpeaMeTa 1is
peanm3anuy TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEeNbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHMsl, a TAK)Ke TPeOOBAHUH K pe3ysibTaTaM 00ydeHHs] XUMHUU
Ha YpOBHE Iesell u3ydyeHMs MpeiMera M OCHOBHBIX BHJIOB Yy4eOHO-TIO3HaBaTEIbHON
JeATeIbHOCTH 00YyYaroIerocs o OCBOEHUI0 y4eOHOI0 COiep KaHusl.

3HaHUEe XUMHHU CIIY’)KUT OCHOBOH i1 (YOPMHUPOBAHUS MUPOBO33PEHUS 00yUaloIIerocs, ero
Ipe/icTaBIeHUI 0 MaTepUaIbHOM €UHCTBE MUPA, BAKHYIO POJIb UTPatOT (popMUpyeMble XUMHEH
Ipe/CTaBICHUS O B3aUMOIIPEBPAILIEHUSX SHEPTUU U 00 IBOJIIOLIMHU BELIECTB B IPUPOJIE, O MyTIX
peuieHus II00aldbHBIX MHPOOJEeM YCTOMYMBOIO pa3BUTHs UElIOBEUYECTBA — ChIPbEBOIA,
SHEPreTUYECKOM, MUIIEBON U KOJOrMUYECKON 0€30MacHOCTH, TPOOJIEM 3paBOOXPAHEHHUS.

N3yuenne xumuu:

CHOCOOCTBYET peanu3allMd BO3MOXKHOCTEH Ui caMopa3BUTHS U (OPMUPOBAHUS
KYJIBTYPbI JINYHOCTH, €€ o011ei 1 pyHKINOHATBLHOW IrPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00y4arolmxcs,
HAaBBIKOB ~ HMX  CaMOCTOSITENIbHOW  yueOHOW  JEeATeNbHOCTH,  OKCIHEPUMEHTAJIbHBIX U
UCCIIEZIOBATENbCKUX YMEHMM, HEOOXOAMMBIX KaK B TIOBCEJHEBHOW JKM3HH, TaK M B
npodecCHOHATIBHOMN NesTebHOCTH;

3HAaKOMHUT CO CHENHM(UKONH HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOI'O
B3IJIA]1a Ha €AMHCTBO MPUPOJIBI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAllOM B ()OPMUPOBAHUU
€CTECTBEHHO-HAaY4YHON 'PaMOTHOCTU 00y4aroInXcs;

crocoOCcTByeT (HOPMHPOBAHMIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HayYHBIM
3HaHMSM, K TPHUpPOJAE, K 4YEIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJOrHYeckoe oOpa3oBaHHE
00yYaroIIMXCS.

JlaHHble HampaBieHUs B OOYYEHUM XUMHUHM OOECIeYUBalOTCA CIEUUGHUKONH colepKaHMs
yuyeOHOro mnpeaMera, KOTOpBIM sBJSE€TCAs MEAarorMueckd aJalTHPOBAHHBIM OTpa’kEHHEM
6a30BOi HAYKM XMMHH Ha ONpeeEHHOM 3Tane e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUS OPUEHTHPOBAH HA OCBOCHUE
00y4aroUMMUCST CUCTEMBI IIEPBOHAYAIbHBIX NOHATUH XUMUHU, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX MOHSITUH OPraHUYeCKOW XUMHUH.

CrtpyKkTypa colepkaHusi IpOrpaMMbl 110 XUMUU CPOPMUPOBAHA HAa OCHOBE CHUCTEMHOI'O
noaxona Kk eé mizydeHuto. ConepikaHue CKJIAIbIBAa€TCSl M3 CUCTEMbl MOHSTHUH O XUMHUYECKOM
JJIEMEHTE M BEIIECTBE U CUCTEMbl MOHATHH O XuMHUYecKoil peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpHO OpPraHM30BaHbl IO MPHUHIUIY MOCIEI0BATEIbHOIO Pa3BUTHs 3HAHUII HAa OCHOBE
TEOPETUUECKUX NPEACTABICHUI Pa3HOTIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4€HHS KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMHU;



— Y4YEHHUsI O CTPOCHUH aTOMa U XUMUYECKOH CBSI3U;

— MPeCTaBJIECHUH 00 3JIEKTPOIMTHY ECKON 1M CCOLMAIIMM BELIECTB B paCTBOpaXx.

TeopeTnueckue 3HaHMS PACCMAaTPUBAIOTCS HA OCHOBE HSMIIMPUYECKU IOIYYEHHBIX U
OCMBICIIEHHBIX (PAKTOB, pPa3BUBAIOTCA IOCIENOBATENIbHO OT OAHOIO YPOBHS K Jpyromy,
BBINOJNHSS (YHKIMH OOBSICHEHUS U IPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH
MIPAKTUYECKOT0 MPUMEHEHUS U MOITYYEHHUS U3Y4aeMbIX BEIECTB.

OcBoeHue mnporpaMMmbl IO XMMHMH CIHOCOOCTBYET (OPMHPOBAHUIO IPEJICTABIECHUS O
XMMHUYECKOM COCTaBIJISIFOLICH HAy4YHOM KAapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOH NIpPHUPOABI,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METOaM MO3HaHMs B Hayke. M3ydeHne Xxumuu
IPOUCXOAUT C TMPHUBICUEHHEM 3HAHMW W3 paHee HW3YYEHHBIX Y4eOHBIX IIPEIMETOB:
«Oxpyxatommii Mupy», «buonorus. 5—7 knaccs» u «Pu3nka. 7 Kiacey.

[Tpu M3y4eHnn XUMUHU TPOUCXOANUT (POPMHUPOBAHNE 3HAHUNA OCHOB XUMHUYECKONW HAYKH KaK
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHUECKON JEATEIbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada y4eOHOro IpeaMeTa COCTOUT B (pOpMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHMM — BaXHEUIMX (DaKTOB, MOHSTHI, 3aKOHOB U TEOPETUUYECKUX
MOJOXKEHUH, JOCTYHNHBIX OOOOIIEHHH MHPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B
NPUOOIIEHUH K HayYHBIM METO/IaM MO3HaHUs IPU U3YyYEHUH BEIEeCTB M XMMUUYECKUX peakluil, B
GbopMHUpPOBAaHMM U DPa3BUTUM IIO3HABATENBbHBIX YMEHHUH W MX HIPUMEHEHUH B YydeOHO-
II03HABATEJIbHOW U y4eOHO-MCCIIeA0BATENIbCKON e TeIbHOCTH, OCBOGHUH INpaBHJl 0€30MacHOro
oOpaleHus C BEleCTBaMH B IOBCEHEBHOM XKHU3HHU.

[Tpy n3yuyeHMM XUMHM Ha YPOBHE OCHOBHOIO 0OmIEro 0Opa3oBaHMs Ba)KHOE 3HAYEHHE
puoOpeIn Takue LeiHu, Kak:

— (QopMupoBaHNE MHTEIUIEKTYaJbHO Pa3BUTON JMYHOCTH, TOTOBOI K camM000pa3oBaHUIO,
COTPYAHMUYECTBY, CAMOCTOSTEIbHOMY HPHHITHIO PELIEHUH, CIIOCOOHOH aaanTupoBaThCsi K
OBICTPO MEHSIOIINUMCS yYCIOBUSM KU3HU;

— HamnpaBJICHHOCTb OOyYEHHUS Ha CHUCTEMAaTUYECKOEe MpUOOIIEHHE OO0yJarommxcs K
CaMOCTOSITETbHOM ~ TO3HABATENbHOW  JESATENbHOCTH, HAay4YHbIM  METOJaM  I1O3HaHWA,
(hOPMUPYIOIIUM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K XUMUU;

— oOecrnieueHre YCIOBHH, CHOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYaAIOIIMMMUCS OIbITa
Pa3sHOOOpPa3HOM NeATeNbHOCTH, MO3HAHMUA M CaMOMNO3HAHUS, KIIOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIINH ), UMEIOIMX YHUBEPCAJILHOE 3HAUEHUE JIUISl PA3JIMUHbIX BUJIOB AEATEIBHOCTH;

— popmupoBanue o0mIeH (PYHKIIMOHAIFHON U €CTECTBEHHO-HAYYHON I'PAMOTHOCTH, B TOM
qrciae YMEHUH OOBSCHATH M OLICHUBATH SBJICHUS OKPYXKAIOIIEro MHpA, UCIOJB3YS 3HAHUS U
OMBIT, TOJNyYEHHBbIE€ MpPHU HU3YYCHUH XHUMHH, NPUMEHATh HUX IMpPH peUIeHuH mpodsieM B
IIOBCETHEBHOM KU3HU U TPYJOBOU AESATEIbHOCTH;

— (opmupoBaHHE y 00y4aIOIUXCS TYMAaHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUS LIEHHOCTH
XUMUYECKUX 3HAHUHM 71 BBIPAOOTKM 3KOJOTMUYECKH I1e/1ecO00pa3HOro MoBeAeHUs B OBITY U
TPYAOBOH NEATEIBHOCTU B LIEJIIX COXPAHEHUS CBOETrO 3JI0POBbS U OKPY>KAIOILEH IPUPOLHOM
cpensl;

— pa3BUTHE MOTHUBAIMK K 00YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCHUTAHUIO
Ha OCHOBE YCBOEHHS OOILEYEIOBEUECKHX LIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOODY
poduiIs U HAIIPaBJIEHHOCTH JAaJIbHEHIIIEro 00y4eHHUsl.

OO61ee yKciio 4acoB, OTBEAEHHBIX JUJIS M3YYEHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBanusi, coctaBisier 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Heneno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEIIIO).



COILEP KAHUE OBYYEHUSA

8 KUIACC

IlepBoHaYaIbHBIE XUMHYECKHE MIOHATHUS

[Ipenmer xumuu. Poiab XuMUM B JKM3HHM 4YeJIOBEKa. XHUMHUSA B cuUcTeMe HayK. Tema u
BemecrBa. dusnueckue CBOWCTBAa BEIIECTB. ArperatHoe coctosHue BeniectB. [lonsaTtne o
MeTOo/1aX Mo3HaHusI B XUMUU. YncTeie BemecTBa U cMec. CriocoObl pa3/iesIeHUust CMECei.

ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JieMeHThl. CHMBOJBI XHMHYECKHX 3JIEMEHTOB.
[IpocTeie U ClOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢opmyia. BaneHTHOCTP aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BeniecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTEbHASI MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMHYECKOI' 0 3JIEMEHTA B COEIMHEHUU.

KomnuectBo Bemecrsa. Moabs. MonsipHas Macca. B3auMOCBs3b KOJIMYECTBA, MAacChl U
qHciIa CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacuérel mo hopMynaMm XMMHUYECKHX COSTUHEHHMA.

duznueckue U XUMHUYECKUE SBJIEHUA. XHUMHMUYECKass peakuus MU €€ NPU3HAKU. 3aKOH
COXpaHEHHUSI MaccChl BELIECTB. XUMHUYECKHe ypaBHeHUs. Kinaccudukanus XMMHUUECKUX peaklui
(coenuHeHus1, pa3IoKeHUs, 3aMelIeHNs, OOMeHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOH, MpaBUJIaMU PaOOThI B J1a0OpaTOpUU U MpHEMaMU
oOpamieHusi ¢ 1a00paTOpHbIM 0OOPYJOBaHHEM, M3y4YE€HHE M ONUCAaHHE (PU3MUYECKUX CBOHCTB
00pa3110B HEOPraHMUECKUX BEIECTB, HaOmoAeHNe pu3ndecKuX (TIaBjIeHNe BOCKA, TAsSHUE JIba,
pacThpaHHe caxapa B CTYNKE, KUIICHHE M KOHJEHCAllUsl BOJbl) U XUMUYECKUX (FOPEHHUE CBEYH,
[IPOKaJMBAaHUE MEIHOW MPOBOJIOKU, B3aUMOJIEHCTBUE MeNla C KUCIOTON) SIBJIEHUH, HaOI0AeHN e
U ONHUCAaHUME MPU3HAKOB NPOTEKAaHHUs XMMMUYECKMX peakluil (pasjokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOpUIoM Oapusi, pasnoxenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auWMoOjeWcTBHE Xkene3a ¢ pactBopoMm comm menu (Il), m3ydenme crmocoOoB
pa3felieHusT CMeceil: ¢ TOMOIIbI0 MarHurta, QWILTPOBAHHME, BBIMTAPUBAHUE, TUCTHIUISINS,
xpomaTtorpausi, MPOBEACHWE OYHCTKA TIOBAPEHHOM CONMM, HAONIOJCHHE | ONHCaHHE
pe3yJIbTaTOB IMPOBEACHMS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MacChl, CO3JaHUE
MOJIEIeH MOJIEKYJI (IIapOCTEPKHEBBIX).

BaxkHejlinue npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB

Bo3ayx — cmech razoB. CocraB Bo3zayxa. Kucimopon — 3jeMeHT M NpPOCTOE BELIECTBO.
Haxoxnenue kuciaopoia B npupoje, GU3NIecKre U XUMUYECKHEe CBOMCTBA (PeaKIK TOPEHHUS).
Oxcuapl. [lpumenenune kucnopona. CrocoObl MOMy4deHHs KHCIOpona B JabopaTopuu H
npombinuieHHOCTH. KpyroBopot kuciopoga B mpupone. O30H — ayuioTponHas Moaudukamus
KHCIIOPO/A.

TennoBoli 3(p¢deKT XUMHYECKOH peaklud, TEPMOXMMHUYECKHE YpaBHEHUS, O5K30- U
SHIOTEPMUYECKUE peakuuu. TOIUIMBO: Yrojlb M MeETaH. 3arps3HEHUe BO31yXa, YCHUJIEHUE
MIaPHUKOBOT 0 3P eKTa, pa3pylieHHuEe 030HOBOI'O CIIOS.

Bogopon — »memeHT M mpocroe BemiecTBO. HaxoxkaeHue Bomopona B IIPUPOAE,
¢busnyecKkrue 1 XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOBI oayyeHus. KucnoTs! u comu.

Moutsipablil 005EM ra30B. Pacu€rsl 10 XUMHUECKUM ypaBHEHHSIM.

duznueckue cBoiicTBa Boabl. Boma kak pactBopurens. PactBopsl. HacelmieHHbie u
HEHACHIIIIeHHbIE pacTBOphl. PacTBopuMoOCTh BemiecTB B Bojae. MaccoBasi [0l BellecTBa B
pactBope. XuMuueckue cBoiictBa Boabl. OcHoBaHuA. Poib pacTBOpOB B MpHUpPOAE U B KU3HU
yenoBeka. KpyroBopoT BoAbl B Mpupoze. 3arpsa3HEHHE NPUpPOAHBIX BoJ. OXxpaHa M OYMCTKA
MPUPOIHBIX BOJ.



Knaccudukanuss Heopranmueckux coeauHeHuil. Oxcunabl. Knaccudukamus OKCHIOB:
cojieo0pasyrole (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecosneoOpasyronme. Homenkiatypa
okcuoB. Pu3ndecKkue 1 XUMUYECKHE CBOMCTBA OKCUA0B. [lonydueHne okcruioB.

OcnoBanusa. Knaccudukanuss ocHOBaHUM: INENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBanuii. du3nueckue W XUMHYECKHME CBOiCTBa ocHoBaHuil. IlomydeHue
OCHOBAHMII.

Kucnotel. Knaccudukanus xkuciaor. Homenknatypa kucior. @uznyeckue U XUMHUYECKHE
cBoicTBa KUCNOT. Panx aktuBHOoCTH MetaiuioB H. H. bekerosa. Ilonyuenne kucior.

Comu. Homenknatypa coneil. dusnueckue U XuMU4deckue cBoiictBa coieil. [lomyuenue
COJIEH.

I'eneTnyeckas cBs3b MEXIY KJIacCaMU HEOPraHUYECKUX COEIMHECHHUIA.

Xumuueckuii IKcnepumenm

KaueCTBEHHOE OIpE/IeNICHNE COACPKAHMSI KUCIOPOAa B BO3AYXE, MOJIydYEeHHUE, COOMPAHUE,
pacrio3HaBaHHe W H3Y4YEHHE CBOMCTB KHCIOpOZAa, HAOIIOJEHHWE B3aUMOJIEHUCTBHUS BEIIECTB C
KHCJIIOPOAOM M YCIIOBHSI BOZHMKHOBEHUS U MpPEKpalleHHs] TOpeHus (TMokapa), 03HAaKOMJIEHHUE C
o0Opa3llaMM OKCHJIOB M ONHCAaHUWE HUX CBOWCTB, MOJyue€HHE, COOMpaHHME, PACIIO3HABAHHUE U
U3y4YeHUE CBOKMCTB Bojopona (ropeHue), B3aummoneicTBue Bomopona c¢ okcumom wmenu (1)
(BO3MOKHO HCIIOJIb30BAHHME BHUICOMATEPHANIOB), HaOM01eHne 00pa3oB BEIIECTB KOJIUIECTBOM
1 Monb, uccinenqoBaHue 0COOEHHOCTEH PACTBOPEHMS BEIIECTB C PAa3IMYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAECIEHHON MAacCOBOM JOJEH pPacTBOPEHHOIO BEILECTBA,
B3aUMOJICHCTBUE BOJbI C MeTaJUlaMU (HaTpueM U KajblMeM) (BO3MOXHO HCIOJIb30BaHHUE
BHJIEOMATEPUAJIOB), UCCIEIOBaHUE OOpa3llOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaO0JII0/IeHNe M3MEHEHUs! OKpacKd HMHJMKATOPOB B pacTBOpax KUCJIOT U IIEJIoueHd, W3y4deHH e
B3aumozelcteus okcuaa meau (II) ¢ pactBopom cepHOW KHCIOTBHI, KUCIOT C MeETajlaMH,
peakiui HeWTpaau3aluu, TOJIy4YeHUE HEpPaCTBOPUMBIX OCHOBAHHUM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIHM, pellieHU e HKCIIEPUMEHTAIbHBIX 3a/1a4u 10 Teme «BaxHeiime
KJIACChl HEOPraHUYECKUX COCAUHEHUI.

Ilepuoguyecknii 3akoH u Ilepuoguyeckas cucrema xummuuyeckux djaemenros /. HU.
MenpnesneeBa. CtpoeHue aToMoB. XumMHuueckasi CBi3b. OKMCJINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBble TOMBITKH KIACCH(PHUKAIIMN XUMUYECKHX dJIEMEHTOB. [loHATHE O Tpymnmax
CXOJIHBIX AJIEMEHTOB (IL[€JIOYHbIE U IIEJI0YHO3EMENbHbIE METaJlIbl, TaJIOr€Hbl, HHEPTHBIE Ta3bl).
DeMeHThI, KOTOpbIe 00pa3yloT aM(pOTEepHbIE OKCHIBI U TUAPOKCHIBI.

Ilepuognueckuit 3akoH. Ilepuommueckas cucrema XuMudeckux odiaeMeHToB JI. WM.
MenneneeBa. Koporkonmepuognas u guHHomepuonHas (opmbel [leprogudeckoil CHCTEMbI
xumuueckux diemeHtoB JI. M. Menneneesa. Ilepuonsl u rpynnbl. PU3HYECKHE CMBICI
HOPSAKOBOIO HOMEpa, HOMEPOB NEPHOA U TPYIIIbI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMmHbIX saep. M3oromel. OmexkTponbl. CrpoeHue
ANIEKTPOHHBIX 0007104eK aTOMOB HepBbIX 20 XuMHUYeCKuX 31eMeHToB [lepruoanueckoil cucTeMbl
A. W. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO OJJIIEMEHTA [0 €ro IOJOXEHUI0 B
[Tepuonnueckoit cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInNyCca ATOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJUINYECKUX CBOWCTB IO IPYIIIaM U EPHOJaM.

3nauenue [lepmoanueckoro 3akoHa u [lepuonnueckoil cUCTEMbl XUMHUECKUX 3JIEMEHTOB
JUISL Pa3BUTHSA HayKU U nipakTuku. [{. 1. MenaeneeB — yud€Hblil U rpak1aHUH.



Xumuueckast CBSI3b. KoBanenTHas (mosisipHas u HEMOJIIpHAas) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUUECKUX AJIeMEHTOB. MloHHasI CBSI3b.

Crenenp  oxucieHusa.  OKHCINTENBbHO-BOCCTAHOBUTENbHBIE — peakuuu. [Ipomeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKMCIIUTENN U BOCCTaHOBUTEIH.

Xumuueckuii IKcnepumenm

u3ydyeHue oOpaslloB BEIIECTB METaUIOB W HEMETAaJJIOB, B3aUMOJEWCTBHE THIPOKCHIIA
LMHKA C PacTBOpaMHU KHUCJIOT M IIEeJ0Yel, IPOBEACHHUE OMBITOB, MIUTIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTENbHO-BOCCTAaHOBUTENBHBIX PEAKIIMM (TOPEHHE, PEAKIIMU pa3I0KEHUs, COEIUHEHN).

Meostcnpeomemmunie ceazu

Peanusanus MexnpeagMeTHbIX CBSI3€H MPU U3YUEHUM XUMHUHU B 8 KJIACCE OCYLIECTBISAETCS
4yepe3 MCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, TaK U TOHATHUH,
SBJIIOILMXCS CUCTEMHBIMHU AJI OTJEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOr' 0 LIUKJIA.

OOume ecTecTBEHHO-HAYYHbIE NOHATHS: HAy4HBIH (DakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalu3,  CUHTe3,  KjaccM(UKalus,  MEepUOAMYHOCTb,  HAONIOACHHE,  HKCIIEPUMEHT,
MOJIEIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: marepus, aToM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJ, HW30TOIBI,
PaIMOAKTUBHOCTb, MOJIEKYJa, 3JEKTPHUUECKUH 3apsj, BELIECTBO, Teao, 00bEM, arperaTHoe
COCTOSIHME BeEIleCTBa, a3, (GU3NUYECKUE BEIMUYUHBI, €IUHUIBI U3MEPEHHs, KOCMOC, IUIAHETHI,
3BE311b1, COJHILE.

buonorus: porocunres, npixanue, Ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpaJbl, TOPHbIE MOPOABI, IOJIE3HbIE
HCKOIIaeMble, TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKnus

Ilepnonnuecknii 3akoH. Ilepuonnueckas cucrema xummuueckux isnemeHtoB [J[. U.
MenneneeBa. CtTpoeHue aToOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XHUMHYECKHX
JJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KajMsl, KajblMsl MU MX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3J1eMeHTOB B [leproauueckoii cucTeMe U CTPOEHUEM UX aTOMOB.

Crtpoenune BeliecTBa: BUABl XUMHUYECKOM CBsI3U. THIBI KPUCTAJNIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKONW DPEIIETKM M BUJA XUMHUYECKOU
CBSI3U.

Krnaccupukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKMX BeleCTB. XHUMHYECKHE CBONCTBA
BEIIIECTB, OTHOCAINMXCA K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX COENMHEHUM, T'eHETUYecKas
CBSI3b HEOPraHUYECKUX BEILECTB.

Krnaccupukanus XMMUYECKUX PeakUMi MO pa3iMyHbIM IIPU3HAKaM (110 YMUCIY M COCTaBY
YyYacCTBYIOUIMX B pEAKIMM BEIIECTB, IO TEMIOBOMY 3((}eKTy, Mo H3MEHEHHUIO CTeneHel
OKHCJIEHUS XMMMYECKHX 3JIEMEHTOB, IO OOpaTHMOCTH, MO YYacTHIO Karaju3aropa). JK30- U
SHI0TEPMUYECKHE PEAKLIUN, TEPMOXUMHUYECKUE YPABHEHHUS.

[Tonatue o cxopoctn xuMHueckoil peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [loHsATHE O TOMOTreHHBIX M TeTEepOreHHbIX peakuusx. [lonarue o
karanuze. llonstue o XxuMuyeckoM paBHOBecHH. @axkTOpbl, BIMAIOLIME HAa CKOPOCTb
XMUMHMYECKOM peakuy U MOoJI0KEHUE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUH, JJIEKTPOHHBIH OadaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENIbHON peakuuu. CocTaBleHHE ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIL30BaHUEM METO/a dJIEKTPOHHOIrO OaaHca.



Teopus 3MEKTPONUTUYECKON AMCCOUUALUHU. DIEKTPOJIUTHI U HEINEKTpoJUThl. KaTHuoHsl,
aHUOHBI. MeXaHu3M JUCCOLUALMU BEIIECTB C pa3JIM4YHBIMU BHUJIAMU XHMHUYECKOH CBSI3H.
Crenenp nuccounanuu. CuiabHbIE U cl1abble 3JeKTPOIUTHI.

Peakiiuu noHHOro obMeHa. YclOBUS NMPOTEKaHUs peakiMil HOHHOrO OOMEHa, MOJHbIE U
COKpAIllCHHbIE MOHHBIE ypaBHEHMs peakuuid. CBOMCTBAa KHCIIOT, OCHOBaHUN M COJIEM B CBETE
MpEJCTaBICHUH 00 3JIEKTPONUMTUYECKOW aucconuanuu. KadecTBeHHbIE peaklMu Ha HOHBI.
[Tonarue o rugponnse cosnen.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMH KpPUCTAUIMYECKHX DPEIIETOK HEOPraHMYECKUX BELIECTB —
METAJJIOB M HEMeTauloB (rpaura M anmasa), CIOXKHBIX BEHIECTB (XJIOpUIA HATpHs),
UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM PpEaKIMM OT BO3JEHCTBUS Ppa3IMUHBIX
(baxTOpOB, HCCIETOBAHUE IIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MPOIECca UCCOIUAINN
KHCJIOT, IIeJo4ed U coneld (BO3MOXKHO HCIOJB30BaHHE BHUAECO MATEpPHANIOB), IPOBEICHUE
OIBITOB, MJUIIOCTPUPYIOIIMX MPHU3HAKK MPOTEKAHUS peakluil MOHHOro oOMeHa (0Opa3oBaHHE
ocajlka, BbIJEJIEHHE Ta3a, O0O0pa3oBaHUE BOABI), OIBITOB, WUIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUi (rOpeHHe, PeakuMH pPas3yIoKEHHs, COEJUHEHUs),
pacrio3HaBaHHE HEOPraHMYECKUX BELIECTB C IIOMOILBI0 KAuECTBEHHBIX DPEAKLMH Ha HOHBI,
pellIeHne SKCIEPUMEHTAIBHBIX 3aJa4.

HemeTajibl U X coeuHEeHUs!

OOmas xapakTtepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHMSI AaTOMOB, XapaKTEpHBIE
crerieHn okucineHus. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BEUIECTB — TIaJIONCHOB.
XUMHUYECKHE CBOICTBAa Ha IpuUMepe xJopa (B3aUMOJEHCTBHE C MeETalJlaMM, HEMETaJlIaMH,
menoyamu).  XsopoBopopoa. ConsHas KUCIOTa, XWMHUYECKHME CBOWCTBa, IOJy4YEHHE,
npuMeHeHue. JlelicTBue XJI0pa U XJIOPOBOJAOPO/AA HAa OPraHU3M 4eIoBeKa. BaxHeimme Xaopuasl
U UX HaXOXXJICHHE B MIPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENeHn okucieHus. CTpoeHHe W (QU3MUECKUEe CBOICTBAa MPOCTHIX BEIIECTB —
KHCIIOpOJa U Cepbl. AJUIOTPOITHBIE MOAU(UKAINU KUCIOPOAa M Cepbl. XUMHUYECKHE CBOWCTBA
ceppl. CepoBOomOpoJ,, CTpOEHHE, (U3UUYECKHE U XUMHUYECKHEe cBoMCTBA. OKCHABI cepbl Kak
MIPECTAaBUTENIN KUCIOTHBIX OKCHIOB. CepHasl KUCIIOTa, (PU3NUECKHE U XMMHUYECKUE CBOMCTBA
(oOmme Kak mpencTaBUTENsl Kiacca KHCIOT M crneuuduueckue). XUMHUYECKME pPEAKIMH,
JeXxallue B OCHOBE IPOMBILNUICHHOrO croco0a MoiydeHus cepHoil kucioTel. IlpumeHeHue
cepHOM KucnoThl. CoJlu CEpHOM KUCIIOTHI, KAUeCTBEHHAas peakiys Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ COEOUHEHMH B mpupore. XUMHUYECKOE 3arpsA3HEHHE OKpY)KAIOIIEH Cpenbl
COEIMHEHMSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEAOTBPAICHNUS.

OOmias xapakrepuctuka 3jeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTpPOEHHsI aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHHs. A30T, pacnpocTpaHEHUE B MpHUpoAe, (HU3UYECKUEe U
XuUMHUecKue cBoiictBa. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pU3NYecKue U XUMUYECKue
CBOMCTBA, NOJIydyeHue U npuMeHeHue. Conu aMMOHUS, UX (PU3NYECKHE U XUMHUYECKHE CBOMICTBA,
npumeHenue. KauecTBeHHas peakuus Ha MOHBI aMMOHHsA. A30THas KHUCIOTa, €€ IOJIy4eHHE,
¢u3nueckue W XMMHUYECKHE CBOWCTBa (0OIME Kak TMPEACTaBUTENs Kiacca KUCIOT U
cneuuduueckue). lcrnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MMHHEPAJIbHBIX
ynoopennil. XumMuueckoe 3arps3HEeHUe OKpYKarolleld cpeibl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOXKM, 3arps3HEHHE BO3/1yXa, MOYBBl M BOJOEMOB). Docop, amuIoTponHble MOAU(PHUKALNN
docdopa, duznyeckne u xumuueckue cpoiictBa. Okeun docdopa (V) u docdopnas kuciora,



¢busznyeckue M XUMUYECKHe CBOMCTBa, moiydeHue. Mcmomb3oBanue (ochaToB B KadecTBe
MUHEpaJIbHBIX Y00 PEHUH.

O6mas xapaktepucrtuka 3ieMeHToB |VA-rpynnbel. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIE CTEIIEHU OKMCIEHUS. YTIIepoJ], aJUIOTPONHbIe MOAU(UKALIMU, paCIPOCTpaHEHHUE B
npupoze, hpu3ndecKkue U XuMUIecKue cBorcTBa. Axcopouus. KpyroBopot yriepona B mpupose.
Oxcuapl yriaepona, ux Gu3nyeckue U XUMUYECKUE CBOMCTBA, JEWCTBUE HA JKUBbIE OPraHU3MBI,
MOJyYeHNE M MPUMEHEHUE. DKOJOrHIeCKUe MpoOIeMbl, CBsi3aHHbIe ¢ oKkcuaoM yriepoaa (1V),
TUIOTe3a TJI00ATHHOrO MOTEMJICHUsT KIMMaTa, MapHUKOBBIA A ¢dekT. YTronpHas KUCIOTa u eé
conu, UX (PU3MYECKMEe W XUMHYECKHE CBOMCTBa, MOJy4YeHHEe M NpuMeHeHune. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. lcmonb3oBaHue  kapOOHAaToB B OBITY, MEAMIMHE,
IIPOMBIILIIIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[TepBoHavanpHBIC TOHITUSI 00 OPraHMYECKHX BEIIECTBAX KaK O COCNMHEHHUSX YTiepoja
(mMeTtan, 5TaH, OSTWJIEH, alleTWJIEH, STaHOJ, TJHUIEPUH, YKCyCHas Kuciora). llpupoansie
UCTOYHHUKH YTJIEBOJAOPOAOB (yrojib, MPUPOJHBIA ra3, HE(PTh), MPOAYKTHl HX MepepadOTKH
(OeH3uH), UX poJib B OBITY U MPOMBIIIIIEHHOCTU. [ToHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenmkax, yrieBoax — M HUX POIM B JKU3HH 4eloBeKa. MaTepuajabHOE EIUHCTBO
OpPraHMYECKUX U HEOPTraHUYECKUX COCAMHEHUI.

Kpemnwuii, ero ¢Qusnueckue u XUMHYECKHE CBOWCTBA, MOJy4eHHE U MpPUMEHEHUE.
CoenuHenust kpemMHus B mpupoxae. OOmme mnpencraBieHus o0 okcuae kpemHus (1V) u
KpeMHueBoi kucnore. CUIIMKATHI, MX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. BaxkHeimme
CTpOUTENbHBIC MaTepuajbl: KepaMHKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobremsr
0€30I1aCHOI0 M CII0JIb30BAHUSI CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm

u3ydyeHue oOpaslioB HEOPraHMYECKUX BELIECTB, CBOMCTB COJSHOM KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPHUJI-MOHBI U HAOJIIOJICHHE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromme (U3NIecKue U XUMHUYECKHE CBOWCTBA TallOTEHOB M WX COCAMHEHUH (BO3MOXKHO
WCIONb30BAHUE BHJICOMATEPUANIOB), O3HAKOMJICHHE C OOpas3lamMH XJIOPUAOB (TajJoreHH]IOB),
O3HAKOMJIEHHME ¢ o0pa3mamMu cepbl M €€ COEAMHEHMSIMH (BO3MOXHO HCIOJb30BaHUE
BHUJIEOMATEpHUAIOB), HaOIOZEHHE TMpolecca OOyriauMBaHUS  caxapa [OA  JACHCTBHEM
KOHIICHTPUPOBAHHOM CEpHON KHUCIIOTHI, U3y4EHUE XUMHYECKUX CBOMCTB pa30aBIEHHON CepHOMU
KHUCIIOTBI, MPOBEJACHNE KaueCTBEHHOW pPEeaKIMu Ha CyJb(arT-moH M HaONIOJeHHE NMpHU3HaKa e
IpOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBaMH a3oTa, (ochopa W UX COEAMHEHUU
(BO3MOKHO HCITOJIb30BAHHE BUIEOMAaTEPHAIIOB), 0OpasliaMu a30THBIX U (HOCHOPHBIX yI0OpEHHIH,
nojy4yeHue, coOupaHHe, paclo3HAaBaHWE M H3yYEeHUE CBOWCTB aMMHUaKa, IPOBEICHUE
KayeCTBEHHBIX peakuuii Ha HOH aMMOHHS U (QochaT-MOH W H3yYEeHHE TPU3HAKOB UX
IpOTEKaHUs, B3aUMOJIEHCTBME KOHIEHTPUPOBAHHOM a30THOH KHCIOTHI C MeIbI0 (BO3MOXKHO
UCI0JIb30BaHUE BUJIEOMATEPUAIIOB), M3YUEHUE MOZEJIeH KPUCTAUIMUECKUX PEIIETOK aiMmasa,
rpadura, ¢ynnepeHa, O3HAKOMJIEHHE C TPOIECCOM aACOpPOLMH PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM U yCTPOMCTBOM IIPOTHBOrasa, MojydyeHue, cooupaHue, pacro3HaBaHue
U U3yYEHUE CBOWCTB YIJIEKUCJIOIO rasa, IpOBEACHUE KauyeCTBEHHBIX peaklMil Ha KapOoHAT U
CUJIMKAaT-MOHbl ¥ M3Yy4YE€HUE IMPU3HAKOB HUX MPOTEKaHUS, O3HAKOMIIEHHE C MPOJYKIHUEH
CUJIMKaTHOM NMPOMBIIUIEHHOCTH, pEIlIeHUEe AKCHEPUMEHTAJIbHBIX 33Jau Mo TeMme «BaxHeilmmue
HEMETaJUTbl U UX COEIMHEHUS.

MeTanjibl ¥ UX cOeJTMHEHUS

OOmast xapakTepuCTUKa XUMHUYECKUX OJIIEMEHTOB — METAUIOB Ha OCHOBAHUHM UX
nonoxenus B [lepuoguueckoi cucteme xumMudeckux 31eMeHToB 1. 1. MenjeneeBa u cTpoeHust



atoMoB. CrpoeHue MmeTawioB. MeTajymyeckas CBs3b M MeETauIMUecKas KpHUCTAJUIMYecKas
pemérka. DJIEKTPOXUMHUYECKUN Psifi HanpskeHUd MeTauioB. Du3nyueckrne U XUMHUYECKHUE
cBoiicTBa MerajuloB. O6mMe crnocoObl MoyydyeHus: MeTauioB. [loHsATHE O KOppO3UU METaJUIOoB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIiiaBsl (CTalib, YyryH, JIOpAJIOMUHHN, OpOH3a) U
WX IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[llenounbie MeTabl: monoxeHue B [lepuoanueckol cucteMe XUMUUECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpo€HHE UX aTOMOB, HaXOXxJeHUE B npuponae. Ouznueckue u XUMUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABl U THAPOKCUIBI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COECAMHEHUH.

[[lenoyHO3eMENBHBIE METAIBl MAarHui W Kajabuuid: nonoxenue B Ilepuonnueckoit
cucteMe xumudeckux snemeHToB JI. M. MenpaeneeBa, cTpoeHMEe MX aTOMOB, HAaXOXIEHUE B
npupone. PU3N4YeCKUe U XMMUYECKME CBOMCTBA MAarHus M Kajbuus. BaxHeWlne coequHEeHUs
KaJbLUs (OKCUJI, TUJIPOKCU, COJH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nonoxenue B Ilepuogmueckoil cucrteMe xumuueckux siemeHtoB JI. U.
MenpeneeBa, CTpo€HUE aToOMa, HaXOXAEHUE B Npupoje. Puznueckue 1 XMMUYECKHE CBOMCTBA
amoMuHUsL. AM(OTEpHBIE CBOIICTBA OKCHUJIA M THAPOKCH 1A aJTIOMUHUS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme xumuyeckux snemeHtos Jl. U.
MenpeneeBa, CTpO€HUE aToMa, HaXOXAEHUE B npupoje. Puznueckue 1 XMMUYECKHE CBOMCTBA
xkene3a. Oxkcuapl, Tuapokcuabl u conm keneza (1) m xenmesza (Ill), ux cocraB, cBolicTBa U
MOJyYEHUE.

Xumuueckuii IKcnepumenm

O3HAKOMJIEHHE C 00pas3lamMy METaUIOB W CIJIAaBOB, WX (U3NYECKMMU CBOWCTBAMHU,
M3y4YeHHE Pe3ylbTaTOB KOPPO3MH METAUIOB (BO3MOXKHO HCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
0COOEHHOCTEN B3aMMO/IEH CTBUS OKCHUJIA KaJIbLIUsA M HATPUs C BOAOH (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPHAJIOB), HCCIEIOBAaHUE CBOWCTB JKECTKOW BOBI, TpoIlecca TOPEHHUsS JKele3a B
KHciopoae (BO3MOXXKHO  HCIOJB30BAaHME  BHUICOMATEPUAJIOB), MPHU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX pEaKIMi Ha MOHBI: MarHus, KajbIus, ATFIOMUHMS, IMHKA, xene3a (1) u xeneza
(1), meau (I1), HaGMOICHUE W OMKUCAHKE MPOIECCOB OKPAIIMBAHUS TUIAMCHU WOHAMH HATPHS,
Kalusl U Kaiblvs (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHAIIOB), UCCIECAOBAHIE aM(OTEPHBIX
CBOMCTB TMJPOKCH/IA ATIOMUHUS U TUAPOKCUJIA [IUHKA, PEIIEHNE SKCIEPUMEHTAJIBHBIX 33/1a4 110
TeMe «BaxkHelme MeTaibl U UX COSAUHEHUS.

XuMus 4 OKpy:Kawmas cpeaa

BemectBa 1 mMaTepuanbl B MOBCEAHEBHOM KU3HU 4YellOBeKa. be3omacHoe MCnoJb30BaHUE
BEIIECTB M XMMHMYECKUX peakuuid B ObiTy. [lepBas momomib Npu XUMHYECKHX OXKOrax Hu
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHNE OKpYXKarolle cpenbl (IpeaesibHas JOoMyCTUMasi KOHIIEHTpalus
Bemiects, aanee — [1IK). Poiap xumuu B perieHnn 3K0I0rHuecKuX mpodiem.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pa3IoB MaTepHaIoB (CTEKJIO, CIUIABBl METAJUIOB, TOJIMMEPHBIE MATEPHUAIIBI).

Mesrcnpeomemmnuie ceasu

Peanuzanust MEXIpPEAMETHBIX CBS3€H NPU M3YYEHUU XUMHUHU B 9 Kilacce OCyLIECTBIISETCS
Yepe3 HCIOJB30BaHME KaK OOMIMX ECTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSTHH,
SIBJISTFOIIIMXCSI CACTEMHBIMM JIJISI OTJEJIbHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTr' O IIUKJIA.

OOmue ecTecTBEeHHO-HAY4YHBIC TOHATHUS: HAy4dHBIA (aKT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiaccuuKalus,  TepUOAUYHOCTb,  HAONIOJEHHE,  OKCIEPHUMEHT,
MOJIETTMPOBaHNE, U3MEPEHHE, MOJICITb, SIBJICHUE, TAPHUKOBBINA () (PEeKT, TEXHOIOTHsI, MaTepUAITIBL.



®usuka: wmarepus, aTOM, DSJCEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHWJA, H3OTOIIBI,
pPalMOAaKTUBHOCTb, MOJIEKYJla, OJJIEKTPUYECKUN 3apsiji, TPOBOAHUKH, IIONYIPOBOIHUKH,
IMSJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, Tello, 00BEM, arperaTHoe COCTOSHHE BEIECTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KPHCTAJUIMYECKash pEIIETKA, CIUIABbI, (U3NYECKUE BEIHMYUHBI,
eIMHUIIBI U3MEPEHUs, KOCMUYECKOE IMPOCTPAHCTBO, ITaHEThI, 3BE31b1, COHIIE.

buonorus: ¢orocunTes, AbixaHue, 6mocdepa, sKocucTeMa, MHUHEpajbHbIE YAO0OpeHus,
MHUKPODJIEMEHTBI, MAKPO3JIEMEHTBI, ITUTATEIILHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOMABI, TMOJIE3HBIE
HCKOIaeMble, TOIIJIMBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOTPAMMBI 1O XUMHUHU HA
YPOBHE OCHOBHOTI'O OBHIETI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIuuHOCTHBIE pE3yJbTATHl OCBOEHHS MPOrpaMMbl OCHOBHOI'O 001Iero o0pa3oBaHUs
JIOCTUTAIOTCS B X07l¢ O0yUEHUsI XUMHUH B €IMHCTBE y4eOHON U BOCHUTATENILHON AEATEIbHOCTH B
COOTBETCTBMM C  TPAJUIMOHHBIMH  POCCHICKUMHU  COLUOKYJbTYPHBIMH U  JTyXOBHO-
HPaBCTBEHHBIMU I[E€HHOCTSIMHU, TIPUHATHIMHA B OOINECTBE MpPaBWJIAMH U HOPMAaMH TIOBEICHUS U
CIOCOOCTBYIOT IPOIIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHUS U COIUAM3AINH 00YJarOIINXCS.

JIM4HOCTHBIE pEe3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPUEHTAIMN M PACIIMPEHHE OMNbITA JESTEIbHOCTH Ha €€
OCHOBE, B TOM UHCJIE B YaCTH:

1) maTpHOTHYECKOr0 BOCIIUTAHMSA

LIEHHOCTHOI'O OTHOIIEHUS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAYUHOMY
HaClleINI0, TOHUMAaHHUS 3HAYEHHUS XUMHUYECKOM HayKd B JKHU3HM COBPEMEHHOTO OOIIEeCTBa,
COCOOHOCTH BIIaJIETh JOCTOBEpHOI HMH(pOpManueld o MepeqoBhIX TOCTHXKEHUSAX U OTKPBITHIX
MHUPOBOM M OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 YCTpOICTBE
MUpa U 00IIEeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHMS

NPEACTABICHUS O COIHMAIBHBIX HOPMax U IMpPaBHJIaX MEXKJINYHOCTHBIX OTHOLIEHHWH B
KOJJICKTHBE, KOMMYHUKATHUBHOU KOMII€TEHTHOCTH B 00I11€CTBEHHO I0JIE3HOH,
y4eOHOUCCIIEeI0BaTEIbCKOM, TBOPUECKOW W JPYyruX BUIAX JESATEIbHOCTH, T'OTOBHOCTU K
pa3HOO00Opa3HON COBMECTHOM AESITEIbHOCTHU IIPU BBIIOJIHEHUH Y4eOHBIX, I03HABATENbHBIX 33/1a4,
BBIIIOJJTHEHUH XHMHUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIM B IpoOIiecce 3TOW yueOHOW NesATeNbHOCTH, FOTOBHOCTU
OLIEHUBATh CBOE TMOBEJCHHE U IOCTYNKH CBOMX TOBAapUIIEH C TMO3UIUU HPaBCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCJECTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUECKHE  TPEACTABIECHUS O  BEUIECTBE M XUMHYECKOW  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUSl HAayKH U COCTAaBJISIOLUIME OCHOBY MJIs
MOHUMAHUSA  CyIIHOCTH Hay4HOM KApTUHBI  MHpa, TMPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3aUMOCBA3AX YEIOBEKA C MPUPOAHON Cpenoil, 0 poiu
XMMHHU B TO3HAHUH STUX 3aKOHOMEPHOCTEHH;

MO3HaBaTelIbHbIE MOTHBBI, HalpaBlieHHbIE HA MOJYYEHHE HOBBIX 3HAHUW IO XUMUH,
HEoOXoAMMbIEe [UIs OOBSCHEHHs] HaOMI0JaeMbIX MPOIECCOB U SABJIEHUH, IO3HABATEIbHOM,
UHGOPMAIIMOHHON M YUTATEIbCKON KYJIBTYpBl, B TOM YHCII€ HABBIKOB CaMOCTOSTEIHHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypoOi, AOCTYIMHBIMH TEXHUYECKUMHU CPEICTBAMU
UH(GOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYEHHUIO M IIO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHUIO, MMPOEKTHON M MCCIEAOBATEILCKOM JEATEIbHOCTH, K OCOBHAHHOMY BBIOODPY
HaIPaBJIEHHOCTU U YPOBHS 00Yy4YeHHUS B JalbHENUIIEM;

4) hopMHUpOBaHHS KYJILTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/10pPOBBIO,
YCTAaHOBKM Ha 370pOBBIH 00pa3 KHU3HU, OCO3HAHWE IOCJIEACTBUNH M HENPHUSITHE BPEIHBIX
NpuUBBIYEK (YMOTPEONEHHS aTKOrois, HApPKOTUKOB, KypEHHUs), HEOOXOIUMOCTH COOIOICHUS
MpaBmJI O€30MacCHOCTH TpU OOpalIeHHMH C XUMHUYECKHMHU BEIIeCTBAMH B OBITY U pEabHOM
KU3HH;



5) TpyA10BOT0 BOCIIMTAHUS

MHTEPEC K MPAKTHIECKOMY U3YUEHHUI0 podeccuii U TpyJa pa3IMuyHOrO poja, YBaXKEHUE K
TPyAy W pe3yJbTaTaM TPYyIOBOH [EATEIbHOCTH, B TOM YHCIE€ Ha OCHOBE INPUMEHEHUS
MpPEIMETHBIX 3HAHUW TI0 XWMHH, OCO3HAaHHBIA BBIOOp WHAMBUIYAJIbHONH TpPAaEKTOPUHU
MPOJOJDKEHUsT O0pa30oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmemHol npodecCuoHaNbHOW NESITeIbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh aJaliTUPOBATHCS B MPO(ECCUOHAIBHON CPEIe;

6) 3K0JI0rHYeCcKOro BOCIIHTAHMSA:

AKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIIIEHNE K MPUPOIe KaK MCTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHHE IIEHHOCTH 3JOPOBOTO M 0e30MacHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3UYECKOMY M TCUXHUYECKOMY 3/I0POBBIO,
OCO3HaHHE I[EHHOCTH COOJIIO/ICHUsI TTPaBUi O€30MaCHOr0 MOBEICHUs TPU paboTe C BELIECTBAMU,
a TaAKXKE B CUTYaIMIX, YTPOXKAIOIIMX 3I0POBBIO U )KM3HU JIHOJIEH;

CIIOCOOHOCTH TIPUMEHATh 3HAHWS, TMOJIydaeMble TPU W3YYCHUU XUMHUHU, IS pEIICHUs
3a/1a4, CBA3aHHBIX C OKPYXKAIOMIEH MPUPOIHON CPEIOH, IS MOBBIIICHUS! YPOBHSI 3KOJIOTHYECKOM
KYJIbTYPBI, OCO3HAHHS TJI00AJILHOTO XapakTepa AKOJOTHYSCKUX MPOOJEeM U MyTeH WX PelIeHUs
MOCPEJICTBOM METOJOB XUMHHU, IKOJOTHUECKOT'0 MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKATUBHOW U COITMAIbHOM MPAKTHKE.

METAINNPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeranmpeaMEeTHBIX pPe3yJIbTATOB BBIACISIOT 3HAYUMBIEC IS (POPMUPOBAHUS
MHUPOBO33peHUsI OOIEHAayYHbIC TOHATHUS (3aKOH, TEOpHWs, NMPHUHIUII, TUIIOTE3a, (aKT, cucTema,
MPOoIIeCC, IKCIEPUMEHT U APYToe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O
LIEJIOCTHON HAyYHOM KapTUHE MHpa, U YHUBEpCaJbHbIC y4eOHBIE ACHCTBUS (TIO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATHBHBIC), KOTOpPbIE OOecrneuynBaoT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOATENILHOMY IJIAHUPOBAHUIO U OCYILIECTBIICHUIO YUEOHOU e TeTbHOCTH.

Ilo3naBaTe/bHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eHCTBUS

ba3oBble JJornueckne qecTBHSA:

YMEHHUSI HCHOJb30BATh MNPUEMBI JIOTMYECKOTO MBIIUICHUS TPH OCBOCHUU 3HAHMI:
pacKpeIBaTh CMBICI XMUMHYECKHUX TOHATUNA (BBIAENATh WX XapaKTepHbIE TMPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C APYTMMHU MOHSITHSMU), UCIOJIb30BATh MOHIATHUS I OOBSICHEHUS
OTIENbHBIX ()AaKTOB M SBJICHHM, BBHIOMpPATh OCHOBAaHHMS M KPUTEPUU I Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XUMHUYECCKUX PEAKIMH, YCTaHABIUBATh IPHYUMHHO-CIEACTBEHHBIE CBS3U
MEXYy 00bEKTaMU U3YYEHUs, CTPOUTH JIOTHUECKHE PACCYX AEHUS (MHIYKTHBHBIC, I€yKTUBHBIC,
110 aHAJIOTHH ), ICJIaTh BBIBOJIBI U 3aKIFOUEHUS;

yMEHHUE TMPUMEHATh B IPOIIECCE MO3HAHUS MOHATHS (NMIPEIMETHBIC U METalpeaMEeTHEIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, KMCIOJIb3yeMble B XHMHH, HPEOOPa30BBIBATH MIUPOKO
MPUMEHSIEMBIE B XUMUU MOJICIIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMHU4ecKass (opMmyiaa U ypaBHEHHE XUMHUYECKOW pEaKIMU — TMPU pEIIeHuHu Yy4eOHOo-
MO3HABATENILHBIX 3a7a4, C Yy4E€TOM OTHUX MOJEIbHBIX MPEACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHBIC MPU3HAKU HM3y4aeMbIX OOBEKTOB — XMMHUUYECKHX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBISBISITH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CJICICTBEHHBIC CBSI3U U
MPOTUBOPEYHSI B U3YIaEMBIX IIPOIIECCAX U SBICHUSX.

Bba3oBble HcciaenoBaTelbCcKue JeiicCTBHS.



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IIO3HAHUS, a
TaK)ke B KAueCTBE OCHOBBI s (DOPMHUPOBAHHS THUIIOTE3bl IO IIPOBEPKE MPABHIHLHOCTH
BBICKa3bIBaE€MBIX CYXKICHUI,

NpUOOPETEHHE OMNbITa 10 IUIAHWPOBAHWIO, OPraHU3AIlMH W MPOBEJCHHIO YYCHHYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJ0M IPOIECcca, CAMOCTOSTEIIEHO POTrHO3UPOBATH €ro
pe3yabTat, (GOpMYIHpOBaTh OOOOMICHUS W BBIBOABI O pe3yjbTaTaM ITPOBENEHHOTO OIBITA,
WCCJIEZIOBAHUS, COCTABJIATh OTUYET O MPOJIeTaHHOM paborTe.

Pabora c unpopmanueii:

yMEeHHUe BBIOMpaTh, aHAIM3UPOBATH U UHTEPIPETUPOBATH HHPOPMALIHIO Pa3IUIHBIX BHJIOB
1 GOpM IPEACTABICHHUS, IOTYIaEMYIO U3 pa3HbIX MCTOYHUKOB (HAyYHO-TIONMYJISIpHAS IUTEPATypa
XHMHUYECKOTO COJIEpP)KaHMs, CIpaBOYHBIE TOCOOMs, pecypchl MHTepHeTa), KpPUTHYECKH
OLICHMBATh MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

yYMEHUE IPUMEHSTh pa3InyHble METOABI U 3aIPOCHI MIPH TOKCKE U 0TOOpe HH(pOpMAIH
COOTBETCTBYIOLIMX JAAHHBIX, HEOOXOIUMBIX JUIsl BBIOJIHEHHS y4€OHBIX U MIO3HABATENbHBIX 33124
OIPENeNEHHOrO THUMA, MPUOOPETEHHE ONbITA B O0JIACTH HCHOJIb30BAHUA HH(POPMAIMOHHO-
KOMMYHMKATHUBHBIX TE€XHOJIOTHI, OBJIaJIeHNE KYJIbTYpOi aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSATEILHO BBIOMPATh ONTUMalbHYIO (GOpPMY MpPEICTAaBICHUSA
MHQOPMAIMM U WUIIOCTPUPOBATh PELIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JuarpaMMami,
apyrumMu GopMaMu rpauKi ¥ UX KOMOUHAIIUSIMH;

YMEHHUE HCIIOIB30BaTh M aHAJIM3UPOBATh B TIpolecce y4eOHOW M HCCIIEIOBATENhCKON
JEATebHOCTH MHPOPMALIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEJILCKOTO X03sICTBA ¥ TPAHCIIOPTA
Ha COCTOSIHHE OKPYIKAIOIIEH IPUPOTHON CPEIbl.

KoMMyHNKaTHBHBIE YHHBepPCaAIbHbIe Y4eOHbIe AelicTBHA:

yMEHMsI 3aJaBaTh BONpPOCHl (B XOAe aAuagora MU (WiIM) JAUCKYCCHM) IO CYLIECTBY
o0CyxmaemMoil TeMbl, (OpPMYJIHPOBAaTh CBOHM MPEUIOKECHUS OTHOCHTEIBHO BBIIOJHECHUS
MPEJIJIOKEHHOM 3a7auu;

YMEHUS MPEICTaBIATh OIy4YEeHHBIE PE3YIbTaThl IO3HABATEILHON AEATENFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pEe3yJbTATOB BBINOJHEHUS XUMHYECKOTO
SKCTIepUMEHTa (1abopaTOpPHOrO OMBITA, JIAOOPATOPHOH pabOTHI MO HCCIECAOBAHUIO CBOWCTB
BEIIIECTB, y4eOHOT O ITPOEKTA);

YMEHHUSI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATEIbHOH U
MCCIIEIOBATEIbCKON JEATebHOCTH HPU PELIEHUH BO3HUKAIOUIMX Mpo0JieM Ha OCHOBE Ydéra
OOIIMX MHTEPECOB M COIVIACOBAHUS MO3ULIMHA (00CYXAeHus, OOMEH MHEHUSMH, «MO3TOBBIE
IITYpPMBI», KOOPJMHALIUSA COBMECTHBIX JIEHCTBUM, ONpeeeHNe KPUTEPHEB 0 OLEHKE KauecTBa
BBITIOJTHEHHOUM paOOTHI U APYTHE).

PerynsiTuBHBbIE YHHBepcAJIbHbIE yueOHbIe AeiicTBUSA:

YMEHHUE CaMOCTOSITEJIbHO ONpPENeNATh 1eN AESITEIbHOCTH, INIAHUPOBATh, OCYILECTBIATD,
KOHTPOJMPOBAaTh M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JEATEIHHOCTH, BBHIOMPATH
Haubonee dS(QeKTHUBHbIE CIOCOObI  pelleHuss Y4eOHbIX M I[O3HABaTENIbHBIX  3ajad,
CaMOCTOATENIBHO COCTAaBJIATh WJIM KOPPEKTHPOBATH IMPEMJIOKEHHBIM alrOpUTM JIEUCTBUM NpU
BBINOJIHEHUH 3a/laHUil ¢ y4ETOM IIOJlydeHHs HOBBIX 3HAaHUH 00 W3ydaeMbIX OOBEKTax —
BEIIECTBAX M PEAKIHIX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOT O Pe3yJIbTaTa 3asBICHHON LIEJIH,
YMEHHE UCIOJb30BATh M aHAIN3UPOBATh KOHTEKCTHI, PeIaraeMbIe B YCIOBHH 3aJaHHA.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3ydbTaTOB 110 OCBOCHUIO 00S3aTENBbHOTO COAEPIKAHUS,
YCTAHOBJIGHHOTO JaHHOW (emepanbHON pabouyell mporpamMmoii, BBLICISIOT: OCBOCHHBIC



O6y‘laIOI_HI/IMI/IC${ Hay4YHbIC 3HAaHUA, YMCHHUA H CII0COOBI HeﬁCTBHﬁ, Cl'IeHI/I(i)I/I‘leCKI/Ie JJIA

HpCHMeTHOﬁ 00J1acTH «XI/IMI/UI», BHUObl ACATCIIBHOCTU IO MNOJIYYCHHIO HOBOT'O 3HAaHHA, €ro

UHTEPIpeTalNy, IPeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHbBIX YU€OHBIX U HOBBIX CUTYaI[UsX.
K konmy oOyueHus B 8 kJlacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IMOHSATHUN: aTOM, MOJIEKYJA, XMMHUYECKHUMA
DJIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMeChb (OOHOpOIHAs U
HEOJIHOPOJHAs), BaJlEHTHOCTb, OTHOCHUTEJbHAsi aTOMHas W MOJIEKyJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca, MaccoBas [0 XHWMHYECKOIro
SIIEMEHTa B COCJMHEHUHU, MOJSAPHBIA O0BEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJb,
AIIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHHSI, XUMHUECKasl peakius, Kiaccuuxarus
pEaKIMii: peaKkuy COeIMHEHHs, PeaKlIuK Pa3JIoKEeHUs, PEaKI[Mi 3aMeleH s, PeaKIu
o0MeHa, K30- M SHJA0TEPMUYECKUE PEaKIUH, TeIJIOBON 3D PeKT peakuuu, sApo aToma,
AIIEKTPOHHBIM CIIOW aToma, aTOMHas OpOMTallb, paguyc aToOMa, XUMHUYECKas CBS3b,
NOJIIpHAsl U HENOJSIPHAsl KOBAJEHTHAsl CBsA3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas J10Jis BelecTBa (IIPOLEHTHAs KOHILIEHTPAIHs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATHH M TPUMEHSTH ITH
MOHSTHS TIPU ONMCAHUH BEIIECTB U MX MPEBPAIICHUI;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJMKY Il COCTaBlieHUs (OpMyJ BEUIECTB U
YpPaBHEHHUN XUMHYECKUX PEAKIIHIL;

OIpENeNsATh BAJCEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIWHEHUSX, CTENEHb
OKHCIIEHUSI DJIEMEHTOB B OWHApHBIX COCAMHEHUAX, MPUHAMIEKHOCTh BEIIECTB K
onpenenéHHOMYy Kiaccy COEAMHEHUH 1o (opMyrnaM, BHJA XUMHUYECKOW CBA3H
(KoBaJIeHTHAsI U MOHHAsI) B HEOPraHUYECKUX COEIMHEHUSAX;

packpbiBaTh cMbich [lepuonunueckoro 3akona JI. M. MenneneeBa: n1eMOHCTpUPOBATH
MOHMMaHUE TMEePHOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHUUYECKHX 3JIEMEHTOB OT HUX
nonoxxeHus: B llepuoguyeckoil cucreme, 3aKOHOB COXpaHEHUsS MAcChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HHUsI, 3aKOHa ABOrajpo;

ONMHCHIBaTh M XapakTepus3oBaTh Tabmuunyio Qopmy Ilepuoguyeckoit cuctemsl
XUMHUYECKUX D3JIEMEHTOB: pa3jMyaTh MOHSTUS «TJaBHas moAarpymnmna (A-rpynma)» u
«mobounass moarpynmna (b-rpymma)», Mamsie u OojibliMe MEPHOABL, COOTHOCHTD
0003HaueHus, KOTopble uMeroTcst B Tabnuie «llepuonnyeckas cucteMa XUMHUYECKUX
anemenToB [[. MI. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsi sjapa, oOIllee YHUCIO DIIEKTPOHOB U
pacrnpeneneHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BELIECTBA, XUMUYECKUE
peakuuu (1Mo 4Yuciay M COCTaBYy YYacTBYIOIIMX B PEAKLUU BEIIECTB, IO TEMJIOBOMY
spdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBONCTBA BEHIECTB PA3IMYHBIX
KJIAaCCOB, TMOATBEpXkJAasi  ONHMCaHUE TNPUMEPAMH  MOJEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

MIPOrHO3MPOBaTh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX Kauye€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH IMPOTEKAHMSI XUMUUECKHUX MTPEBPAICHUI B Pa3IMYHBIX YCIOBUSX;
BBIUHCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl BEI[ECTB, MaCCOBYIO
JIOJTI0 XUMHYECKOT0 3JIEMEHTA M0 (OopMyJie COEANHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKIINH;



IIPUMEHATh OCHOBHBIE ONEpPAllMUd MBICIUTENbHONU NIEATEIbHOCTH — AaHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATU3ALNIO, KJIACCU(UKALINIO, BBIIBICHUE NMPUYMHHO-
CJIEICTBEHHBIX CBSI3€d — ISl M3YYECHHUS! CBOWCTB BELIECTB M XMMHUYECKUX pPEaAKLHUM,
€CTECTBEHHO-HayYHbIE  METOABl  TO3HaHMs  —  HAONIOJICHHWE,  U3MEpEeHHe,
MOJIeJTMPOBaHUE, SKCIEPUMEHT (peabHbI U MbICICHHBIN);

CIIEIOBaTh IPaBHJIAaM IMOJB30BAHHUS XMMHYECKOM TOCYHOH © J1abopaTOpHBIM
00Opy/IOBaHUEM, a TAaKKe NpaBHIaM OOpAIIeHHUsS C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIUSMU 110 BBIMOJIHEHUIO TaOOPaTOPHBIX XMMHYECKHX OIBITOB IO MOJYYEHUIO
U COOMpaHHMIO Ta3000pa3HBIX BEMmECTB (BOIOPOJAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB € OMPENENEHHON MAaCCOBOM JIOJIEW PACTBOPEHHOTO BEMIECTBA, MIIAHUPOBATH
U TIPOBOJIUTH XUMHUYECKHUE IKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IICIOYCH H
KHCIIOT C TOMOIIIBIO MHANKATOPOB (JTaKkMyc, (heHondTaIenH, METUIIOPAHK U JPYTHE).

K koHy oOydeHusi B 9 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpakaTh C(OPMUPOBAHHOCTh Y O0YUAIOLINXCS YMEHUMN:

PACKpPbIBaTh CMBICJI OCHOBHBIX XMMHWYECKHUX HOHSTUN: XUMHUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEILECTBO, BAJICHTHOCTD,
JIEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCIEHHS, XUMHUYECKas peakius, XUMHYecKas
CBSI3b, TEMJIOBOU 3(PPEKT peakiuu, MoJb, MOJISPHBIA 00BEM, pacTBOp, IIEKTPOIUTHI,
HE3JIEKTPOJIMTHI, 3JIEKTPOJIUTUYECKAss JUCCOLMALMSA, PpEeaKUMH HMOHHOro oOMeHa,
KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMMble M HeoOpaTHMbIE peaklu,
OKHMCJIMTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM,  OKHUCIUTENIb,  BOCCTAHOBUTEIID,
OKHCJICHHE W BOCCTAHOBJIEHHE, aJUIOTPOIUs, aM(pOTEPHOCTb, XHUMHYECKas CBS3b
(KoBaJleHTHAsl, WOHHAs, MeETAJNIMYEcKas), KpHUCTaUIMYecKash peumeéTka, Koppo3us
METAJIJIOB, CILIABbl, CKOPOCTb XHMHUYECKOM pEaKLUH, INPEIEIbHO JOIyCTHUMast
koHuenTpamus [1JIK BemecTna;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATUA M NMPUMEHATH 3TH
MOHATHUS IIPU OMMCAHUH BEIECTB U UX MPEBPAICHUN;

UCMOJb30BaTh XUMHUYECKYI0O CHMBOJMKY JJIsl COCTaBieHUS (OpMyJa BELIECTB U
YPaBHEHHMM XUMHUYECKUX PEaKIINii;

ONpeNeNsATh BAJIEHTHOCTb M CTENEHb OKHUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHHSIX pPa3JMYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONpeaeTEHHOMY
KJaccy COequHEHMH Mo (opmysiaMm, BUJ XMMHUYECKOW CBs3M (KOBaJleHTHAs, MOHHAs,
METAJIJINYECKas) B HEOPraHMYECKUX COCIUHEHMSX, 3apsA] HMOHAa II0 XMMHYECKOU
dopmyie, XxapakTep Cpeibl B BOJHBIX PaCTBOpaX HEOPraHUYECKUX COEAMHEHUH, THII
KPUCTAJUIMYECKOM PEIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbich [lepuognueckoro 3akona [. MI. MenaeneeBa u 1€MOHCTpUPOBATH
€ro IOHMMAaHUE: OMKCHIBATh U XapaKTepu3oBaTh TabauuHyto Gopmy [lepromuueckoit
CHUCTEMbl XHMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATUS «rJaBHas noarpynna (A-
rpynna)» u «mnobounas noarpynna (b-rpymma)», Manbsle u OoJbluMe IEPUOADI,
COOTHOCUTh O00O3HAuYeHMs, KOTOpbIE MMEIOTCS B IEpPUOIMYECKO Tabnuue, c
YHMCIOBBIMU XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn Aapa, o0liee YUCIOo 3JIeKTPOHOB U paclpeieseHne UX 10 IEKTPOHHBIM CIIOSIM),
O0BACHATH OOILIMEe 3aKOHOMEPHOCTM B HW3MEHEHMHM CBOMCTB DJJIEMEHTOB M UX
COEIVHEHUM B IPEAesiax MaJbIX NEPUOAOB U TJIaBHBIX MOATPYII ¢ YUETOM CTPOECHMUS
UX aTOMOB;



KJIaCCU(HUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUUYECKUE BEIIECTBA, XUMUYECKUE
peakuuu (1Mo YMCciAy M COCTaBy Y4YacTBYIOIIMX B PEAaKIMM BELIECTB, IO TEMJIOBOMY
3pdeKTy, 10 U3MEHEHHIO CTEIIEHEH OKUCIEHUSI XUMUYECKHX JIEMEHTOB);
XapakTepu3oBaTh (OHNUCHIBATh) OOIIME U crHeuuUyUecKue XHMHUYECKHE CBOMCTBa
MPOCTBIX U CIOKHBIX BEILECTB, MOATBEPK/Aasi ONUCAHUE IPUMEPAMU MOJIEKYJISPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLU;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJUTUYECKON TUCCOLMALMMU KUCIIOT, LIEJIOUYEN U COJIEH,
MIOJIHBIE U COKpALIEHHbIE YPaBHEHMs peakluii HOHHOTO oOMeHa, ypaBHEHHUs peaKIHii,
MOATBEP)KAAIOIINX CYLIECTBOBAHWE TIE€HETHYECKOM CBSI3M MEXKJY BeElleCTBaMU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUUNA MOCPEACTBOM
COCTaBJICHMSI 3JIEKTPOHHOI'0 OajlaHCca 3TUX PEaKLUi;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MIPOTEKAHUS XMMUYECKUX NPEBPAILEHNUN B Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIISITh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB, MACCOBYIO
JIOJTIF0 XUMHUYECKOT0 3JIeMeHTa 0 GpopMylie COeNUHEHHUS, MaCCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUYECKOW pEaKLUy;

co0ioaTh IpaBWila IOJb30BAaHUS XUMHUYECKOW IMOCyqod U 1a00paTOpHBIM
o0opy/noBaHUEM, a TaKXKe IpaBUiia OOpALICHMs] C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSAMH 110 BBINOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX ONBITOB IO MOJYyYEHUIO
¥ COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (AMMHUAKA U YIIIEKHCIIOrO rasa);

MIPOBOJUTh PEAKIMH, MMOATBEPKIAIOIINE KAYeCTBEHHBI COCTaB Pa3jIMYHbIX BEILECTB:
pacrno3HaBaTh OINBITHBIM MYyTEM XJIOPHI-, OpOMHI-, MOIWI-, KapOoHat-, ¢ocdart-,
CHIIMKAT-, Cylb(}aT-, THIPOKCHI-HOHBI, KATHOHBI aMMOHHUS W HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;
IPUMEHSATH OCHOBHBIE OINEpAallMM MBICIUTEIbHON IEATEJbHOCTH — aHaJlu3 M CHUHTE3,
CpaBHEHHE, OO0O0OIleHHe, CHCTEMAaTU3allMI0, BBIIBJICHHE MPUYMHHO-CIEICTBEHHBIX
CBsI3e — U1 M3YYEHHS CBOWCTB BEIECTB M XHMHUYECKUX pEaKUUH, eCTECTBEHHO-
HayuyHble METOAbl IO3HAHUS — HaAONIOJEHHEe, U3MEpPEHUE, MOJAEIUPOBAHUE,
AKCIEPUMEHT (pEeabHbII 1 MBICIIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KounuecrBo yacos
Ne HaumeHnoBanue pa3nenon JIeKTPOHHBIE (LM (] POBHIE)
KonTtpoJjbHble IIpakTnueckue
n/n U TeM MpPorpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI

Paspgea 1. llepBoHauajibHble XMMUYECKHE TOHATHS

VYcraHoBieHHE JOBEPUTEIBHBIX OTHOIIEHUNH MEXAY YUYUTEIEM U €ro YYeHMKaMH, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCHPHUITHIO YUAIIUMUCS
TpeOOBaHUI U MPOCHO yUUTENsl, MPUBJICUCHUIO UX BHUMAHHUA K OOCYKJaeMOil Ha ypoke WH(OpMAIUU; pa3BUTHE MOPAIbHOTO CO3HAHHS U
KOMIIETEHTHOCTH B pEIIEHWH MOPAJIBHBIX MPOOJEeM Ha OCHOBE JIMYHOCTHOIO BBIOOpa; CO3AaHUE ONArOmpusITHBIX YCIOBUM ISt
Pa3BUTHSIIEHHOCTHBIX OTHOIIEHUUK MPUPOAE KaK HCTOYHUKY KU3HHU HA 3eMJIe, OCHOBE CAMOTr0 €€ CYyLIEeCTBOBAHMS, HYKIAIOMIEHCS B 3aIUTE
Y TIOCTOSIHHOM BHHMAaHUU CO CTOPOHBI YEJIOBEKa

XuMusg — BakHas 001acThb
€CTECTBO3HAHUA U

1.1 5 0 2

MPaKTHYECKON

bu6morexa IIOK
https://m.edsoo.ru/7f41837¢

ACATCIBbHOCTH YCJIIOBCKA

12 BemecTBa 1 XuMH4uecKHe 15 1 0 bubmorexa [IOK
' peaxIuu https://m.edsoo.ru/7f41837c
Htoro no pazgeny 20

Pa3pnes 2. BaxkHelilue npeacTaBuTe/ M HEOPraHM4eCKMX BelecTB
dopmupoBaHUE LETOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W OOIIECTBEHHOW MPAKTUKH;
dbopMUpoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIEHUHU M COTPYIHUYECTBE CO CBEPCTHUKAMHU

21 Boznyx. Kucnopon. 5 0 0 bubmmorexa [JOK
' IMoustre 06 OKCUIax https://m.edsoo.ru/7f41837¢
Bonopoa. ITonsTtue o bubmoreka IJOK
2.2 8 0 1 https:/m.edsoo.ru/7f41837¢

KHCJIO0TaxX U COJIAAX



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

93 Bogua. Pacteopsr. [Tonsitue 5 bu6mioreka [JOK
' 00 OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJTaCCBhI bubmorexa [JOK
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837¢c
COEIMHEHUI
Hroro mo pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u Ilepuoanyeckas cucrema xumuueckux 3ieMmeHToB JI. U. MenaesieeBa. CTpoeHue aToMOB.
Xumuueckasi cBsi3b. OKMCJIUTENbHO-BOCCTAHOBUTEIbHbIEC PeaKkuu

dopmupoBaHUE CTPEMJICHUS Y3HaBATh HOBOE, MIPOSBIIATH JHOO03HATEILHOCTD, LICHUTh 3HAHKS; (OPMHUPOBAHUE I1€IOCTHOTO MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON PAKTUKH

[Tepuognueckuii 3aK0H 1 bu6moreka [JOK
[Tepuognueckas cucrema https://m.edso00.ru/7f41837c
3.1 XUMHUYECKUX 3JIeMEeHTOB /1. 7 0 0

N. Mennene-ea. CtpoeHue
aToma

XUMHYECKas CBS3b. bu6moreka [JOK

39 OKUCIUTEITBLHO- 8 1 0 https://m.edsoo.ru/7f41837¢

BOCCTaAaHOBUTCIIBHBIC

peakuuu

Hroro no pazaeny 15

PesepBHOE Bpems 3 0 0

OBIIEE KOJIMYECTBO YACOB

I10 IIPOTPAMME 08 4 >



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

9 KJIACC

KosnyecrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM DJieKTPpOoHHbIE (LM poBbIe)

KoHTpoJsbHbIE IIpakTHyeckue
n/n MPOrpaMMBblI Bcero

padoThI padoThI

oOpa3oBaTesibHbIE pecypchl

Paznen 1. BemecTBo H XMMHYeCKHe peaKInH
[ToGyxkaeHne MIKOJIHHUKOB COOJIIO/IaTh Ha ypOKE OOIICTIPHHATHIE HOPMBI MOBEACHMS, MpaBuia OOIIEHUS CO CTapIIUMHU (YUUTEIIMHU) U
CBEPCTHUKAMU (ILIKOJIbHUKAMH), IPUHIMIIBI y4eOHOW AMCHUIUIMHBI M CaMOOPraHU3aIiuu

[ToBTOpEeHUE U yriydiieHne 3SHAaHUH

11 OCHOBHBIX pa3JieoB Kypca 8 5 1 0 E;I[?:;I;T::j(:ogrcj}? £412636
KJacca
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubmotexa [JOK
XUMHUYECKUX peaKuil https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTHYECKAs TUCCOLHAIUSA. 8 1 1 bubmmoreka [{OK
XUMHYECKHE pEAaKIIHU B paCTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17

Pa3;[e.11 2. HemeTa/iabl 1 UX COCANHCHUA

CDOpMI/IpOBaHI/IC CTpCMJICHUA Y3HABATb HOBOC, IPOSABJIITH JIIO603HaTeJIBHOCTB, INCHUTb 3HAHUS, BKIIIOYCHUC B YPOK HUTPOBBIX IIpoHcaAyp,
KOTOPBLIC ITOMOTI'arOT IMOAACPIKATH MOTUBAIHUIO I[eTefI K IOJYYCHUIO 3HaHI/II71, HaJla)KUBAHUIO MO3UTHUBHBIX MEKINYHOCTHBIX OTHOIICHUM B
KJ1acce

OO0mas xapakTeprucTuka

2.1 XUMHUYeCKuX diieMeHToB VIIA- 4 0 1 bubmiorexa TTOK

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

rpynnsl. ['anorensl

OO6mas xapakTeprucTuka

2.2 XUMHUYECKUX AJIeMeHTOB VIA- 6 0 0 bubmorexa LHOK

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

rpynnsl. Cepa U €€ COeTMHEHUS

2.3 OO0mas xapakTeprucTuKa 7 0 1 bu6morexa [IOK



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

XUMHUYECKUX 3J1eMEHTOB VA- https://m.edsoo.ru/7f41a636
rpynnsl. A3ot, pochop u ux

COCIMHEHUS

OO0mas xapakTeprucTuKa

54 XUMHUYECKUX 3J1eMeHTOB |V A- 3 1 2 bu6mmoreka [JOK
' IpyHIbl. YIIepoa U KPEMHUM U UX https://m.edsoo.ru/7f41a636
COENIMHCHHS
HWroro no pazneny 25

Paznena 3. MeTaJsIBLI M X COeTHHEHUS
CDOpMI/IpOBaHI/IC OCHOB 3KOJ'IOI‘I/I‘-I€CKOI\/'I Ky.]'IBTypBI COOTBCTCTBYIOLHeﬁ COBpeMCHHOMy ypOBHIO SKOJOI'HYCCKOI'O MBIIIIJICHU A

bubmorexa [IOK
A 5 4 0 0
3 Obume CBOACTBA METANLIOB https://m.edsoo.ru/7f41a636
3.9 Baxneiimme MeTamibl 1 UX 16 1 5 bubmmoreka [IOK
' COEITMH CHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20

Pa3znen 4. Xumus u okpy:kamwias cpeaa
dopMupoBaHUE IIEHHOCTH 30POBOT0 M 0€30MacHOro 00pa3a )KMU3HU; YCBOCHUE MPABHII MHIMBUAYATbHOT'O U KOJJIEKTUBHOT'O 0€30I1aCHOI0
MIOBE/ICHUS B UPE3BbIYANHBIX CUTYalUAX, YTPOKAIOIINX KU3HU U 3I0POBBIO JIIOJIEN

41 BeniecTBa u MaTepuanisl B )KHU3HU 3 0 0 bubmoreka [IOK
' YeJloBeKa https://m.edso00.ru/7f41a636
Uroro mo pazneny 3
Pe3epBHOE Bpems 3 0 0
OBHLIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOI'PAMME



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




