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MNOACHUTEJIBHASA 3AIIMCKA

OO0mas xapakTepucTUKa Kypca

[Iporpamma Kypca BHEYpOUYHOH JEATEIBbHOCTH (Jajnee — MNporpamma)
cOCTaBJieHa JIJIs1 9 KJIacCOB Ha OCHOBE MOJIOKEHUI U TpeOOBaHMI:

— @OeepanbHOTO rOCYAAPCTBEHHOTO 00Pa30BaTENFHOTO CTAHIaPTa OCHOBHOTO
oOmero oOpa3zoBaHusi (yTBEpXKIEH TMpUKa3oM MMHHUCTEPCTBA MPOCBEIICHHUS
Poccuiickoit @eneparuu ot 31 mast 2021 r. Ne 287);

— ®enepanbHOil  00pa3oBaTebHOM MPOrpaMMbl  OCHOBHOTO  OOIIEro
obOpazoBanus (yTBepKaeHa nprukazoM Munmnpocerenus Poccun ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 No 74223).

Ilpu  pa3paborke  mnporpaMMbl  HCHOJB30BAJNCH  CJEAYIONIHE
HOPMATHUBHbIE JOKYMEHTbI:

— Vka3 Ilpesunenrta Poccuiickoit @enepanuu ot 28.02.2024 r. Ne 145 «O
Crparerun Hay4yHO-TEXHOJOTHYECKOTO pa3ButTus Pocculickoit denepannmny;

— KowmmnekcHbli TJaH MEpPONPUATHM MO  MOBBIIICHUIO  KadecTBa
MaTEMaTUYECKOTr0 U €CTECTBEHHO-HAYYHOTo 0OpazoBanus Ha nepuo 10 2030 roma
(yrBepxaeH pacnopsbkeHueM llpaButenbctBa Poccuiickoit ®enepauuu ot 19
HOs10ps1 2024 roga Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTyanbHOCTh ~ Kypca  BHEYpPOUHOM  JAESATENbHOCTH  OOYyCIIOBIIEHA
HEO0OXOIMMOCTBIO Pa3pabOTKU CHEIUATBHBIX MPOrpaMM OOYYEHHUS U BOCIUTAHHUS,
CIIOCOOCTBYIOIIUX TOBBIIICHUIO KaueCTBa MAaTEMAaTHUYeCKOTO M €CTeCTBEHHO-
HAay4YHOTO OOpa3oBaHMs, B TOM UHCJIE TMPETyCMATPUBAIONINX YTIyOJeHHOE
M3yUYEHHUE YUEOHOTO MpeaMeTa « XUMHUS.

[Ipennaraemplii KypC BHEYPOUHOM HNEATENBHOCTH HOIOJHSIET YU PACIIUPSAET
nporpaMMmy Kypca XUMUK 0a30BOTO ypoBHs. Peanuzarus mporpamMMmbl MO3BOJIAT
BBIUTU 3a pPaMKM HU3Y4YEHUsS XMMHUU Ha 0a30BOM YpOBHE, HCIOJIb3YS (DOPMBHI,
OTJIMYHBIC OT YPOUHBIX, U 00ECTICUUTh YIIyOJIEHHOE M3YYCHHE XUMUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMsl.

[Iporpamma kypca mpeaycMaTpUBaeT OPTraHU3alUI0  Pa3HOOOPA3HOM
JEATEIbBHOCTH OOyYaromuXxcsl, UX aKTUBHOCTh M CaMOCTOSITEIbHOCTb, COYETaeT
WHIVBUAYAJIbHYIO MW TPYIIOBYIO paboTy, TpearnojiaraeT TMPOEKTHYI U
UCCIIEN0BATENBCKYIO JEATEBHOCTD.

B mnepByio ouepenp mporpamma yuensieT 0oco00€ BHUMAHUE BBINOJHEHUIO
OOYYarOIIMMUCS XUMHUYECKOTO JKCIIEPUMEHTa — JIA0OpAaTOPHBIX OMBITOB U
MPAKTUYECKUX Pa0OT, YTO TMO3BOJUT MM HA MPAKTUKE M3YYUTh 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX IMPOIECCOB, PA3BUTh MPAKTUYECKUE YMEHUS U HaBBIKU



TJTAHUPOBAHMS, TOATOTOBKH, MPOBEICHNUS, AHAIN3a U HHTEPIPETAINH TTOJTYICHHBIX
OKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB, HAYIUTHCS MPUMEHSATh TCOPETUUCCKUE 3HAHUS
JUIT  OOBSICHEHHSI XMMHYECKHUX IIPOIIECCOB, MPOUCXOASIIAX B TOM YHCIE B
CUTyaIlusiX >KU3HEHHOTO xapakTtepa. (OCO3HaHHOE BBITIOJHEHUE XHMHYECKUX
AKCIIEPUMEHTATILHBIX PaboT OyneT crmocoOCTBOBAThH MOBBIIMICHUIO MOTHUBAIMH K
n3ydeHuto xuMuu. [IporpamMmmoil mperyCMOTPEHO TakKe PEIICHHE 00yJarOIIMMUCS
KaueCTBEHHBIX U KOJTMYECTBCHHBIX PA3IMYHBIX THIIOB U YPOBHEH CIIO)KHOCTH, B TOM
YHUCJIC OJUMITUATHBIX. BBIMOTHEHUI0O XMMHYECKOTO JKCIEPUMEHTA U PEIICHUIO
3ama4  00s3aTENIbHO JOJDKHO TIPEIIIECTBOBATh 3HAKOMCTBO OOYYArOIIMXCS CO
CBSI3AHHBIMH C HUMH 3JIEMEHTaMH COICPKAHHUS.

[TporpamMmMa Kypca BHEYPOUHOU JEATETHLHOCTH «XHUMHS B SKCIIEPUMEHTAX U
3a/1agax» MOXKET OBITh BOCTpeOOBaHa 00YJAIONTUMUCS, KOTOPhIE MOTHBHPOBAHBI K
OCO3HAaHHOMY BBIOOPY Tpoeccuii, CBSI3aHHBIX C MPUMEHEHHUEM XHMHYECCKUX
3HAHUM.

Heab u 3a7a4u Kypca

[lenp maHHON TIpOrpaMMbl — OOECIEYHTh WHAWBHIYaJbHBIC TOTPEOHOCTH
oOydaromuxcs B M3yYCHWH XUMHU B YCIOBHUSAX, KOrjma YYeOHBIH IIaH
o0Opa3oBaTeIbHON OpraHU3alUK MPeyCMaTPUBACT U3YYEHUE y4eOHOTO MpeamMeTa
«XuMUs» TOIBKO Ha 0230BOM YpPOBHE.

[Ipenmaraemass ~ mporpaMma  yYWTHIBAET  IICHXOJIOTO-TIEArOTHICCKUC
OCOOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM Kareropun oOydaromuxcs. Ee
OCBOCHHE CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIINXCS HHTEpeca K U3yUYECHUIO XUMHH
u cdepam JeATeNTbHOCTH, CBSI3aHHBIM C XWMHEW, MOTHBAIMU K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIONIETO TPO(HIIA M HATTPABICHHOCTHU JaIbHEHIIIET0 00yUeHN .

HN3yuyenue Kypca HanpaBJ/ieHO HA (pOPMUPOBaHUE:

— CHCTEMbl XMMHYCCKHX 3HAHUN KaK KOMIIOHEHTa €CTEeCTBEHHO-HAYYHOUH
KapTUHBI MHpa, KaK OCHOBBI JUIsI TMOHUMAaHWS XWMHYCCKOW CTOPOHBI SBJICHUMN
OKPYXKAaIOIIEro MUPa, OCBOCHHE SI3bIKA HAYKH;

—  MHTCIUIEKTYaJIbHBIX CIOCOOHOCTEH W HWHTEPECOB OOYYaIOIIUXCS, Ha
IPOJI0JDKEHNE 00YYeHUS HAa YPOBHE CPEIHETo 00IIero 00pa3oBaHusI.

B pamkax pemieHusi OCHOBHBIX 3aJa4 NPOrpPaMMbl 0J’KHO OBITH
o0ecre4eHo:

— mnpuobIeHne oOyJaromMXcsl K CaMOCTOSITEIbHOW TI03HABATEILHON W
UCCIIEIOBATENLCKOM IeATEIbHOCTH, K HAYYHBIM METOJIaM ITO3HAHUS;

— ¢opMUpOBaHHE MOTHBAIIUU U PAa3BUTHE CIIOCOOHOCTEH K M3YUCHUIO XUMHUH,

— (¢opmupoBanne o00meld (YHKIIMOHATBHOM H  €CTeCTBEHHO-HAYYHON
TPAaMOTHOCTH, B TOM YHCI€ YMEHHUA OOBICHITH W OIICHUBATH SIBJICHHUS
OKPYXAIOIMIEr0 MHpA, MCHOJb3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPHU H3YUYCHHUH



XUMUH, MPUMEHSTh UX MPU PEIICHUH TPOOJIEM B MIOBCETHEBHOM )KM3HU U TPYI0BOM
NEeSTEeIbHOCTH;

— OCO3HaHHE OOYYAIOUIMMUCS IIEHHOCTH XMMHYECKUX 3HAHUN B KU3HU
4eJIOBEeKa, MOBBIIICHUE YPOBHS 3KOJOTHUUYECKOW KYJNbTYphl, HEMPUSITHE JCHCTBUH,
MIPUHOCSIIIUX BPEIl OKPYKAIOILIEH CPENE U 30POBBIO JIFOJECH;

— TIproOpeTeHNE O0YJAFOIIIMMHUCS OTIBITa CAMOTIO3HAHNS, KITFOUCBBIX HABBHIKOB
(KJTFOYEBBIX KOMITETCHIINH ), HEOOXOIUMBIX JIJISI PA3IMIHBIX BUIOB JIEATCITLHOCTH.

MecTto Kypca B 00pa3oBaTe/ibHOM Mpoliecce

[Iporpamma Kypca paccuuTaHa Ha peaju3aluio B TeueHrue 34 yueOHbIX 4acoB
B paMKaX BHEYPOUHOU jAesTeNbHOCTU B 9 Kiaccax (34 vaca B 9 kiacce); TaHHBIN
KypC MOXET ObITh TMpeUIokKEH O0O0yJarolmuMcs B KadyecTBE OJHOTO W3
CYIIECTBYIOMUX 1O BEIOOPY. Ilporpamma sBisieTCs conaepKaTeIbHBIM U
METOJMYCCKIM OPUEHTHUPOM JIJIS1 COCTABIICHUS TT€IaroraMy paboduX MPOTPaMM.

[Iporpamma Kypca BHEYPOUHOH IEATEILHOCTH «XHMHS B DKCIIEPUMEHTAX U
3a/ladax» HamnpaBJICHa Ha JOCTIDKCHHE PE3yJIbTaTOB, KOTOPBIC IOMOJHSIOT U
yrayonsitoT  chopMyaupoBaHHble B (denepalibHOM pabouedt mporpamme 1o
ydueOHOMY mpenMery «Xumusi» (0a30BbIi YpOBEHB) TpeOOBaHUSA K MPEIMETHBIM
pe3yJbTaTam.

DopMBI  AEATENHHOCTH OOYYAIOIMIMXCS TPEIyCMaTPUBAIOT aKTUBHOCTH M
CaMOCTOSATEILHOCTh, COYETAIOT WHIWBHIYAIbHYIO W TPYIIOBYIO pPaOOTEHI.
CTpyKTypHUpOBaHUE TEMATHYCCKOTO TUTAHHUPOBAHUS B MPOTPAMME COOTBETCTBYET
TIOPSIIKY M3YUYEHHUS pa3/IesIoB U TEM XMMHUHU Ha 0a30BOM YPOBHE B OCHOBHOM IIIKOJIE
U o0ecrieurBaeT TEM CaMbiM IIPEEMCTBEHHOCTh YPOYHOM U BHEYPOUHOU
e TeTLHOCTH.

[IpensiokeHHBIC IIEMEHTHI COACPKAHUS U BUJIBI IEATETLHOCTH 00YyJarouXCsl
MOTYT OBITb KOHKPETH3UPOBaHBI C YYETOM WHJIWBUAYAJIbHBIX 3alPOCOB
oOy4varoruxcs. Pacmmpenne conepkaHus W BHUAOB JCATEIBHOCTH CBS3aHO C
BO3MOYKHOCTBIO BRIOOpA TIEAAroroM pa3IMdHbIX BAPUAHTOB yUeOHO-METOINYECKOTO
oOecrieueHuss Kypca, a TaKXKEe C CYMECTBYIOIIUMH YCIOBHIMH IIKOJBHOM
nH(OPMAITMOHHO-00pa30BaTEILHON CPEIbI.

Jlst 3HaKOMCTBa 00ydYaronuxcsi ¢ MpoQeccusiMu, CBI3aHHBIMA C XUMHEH U
XUMUYECKON HAyKOW, W TIOBBIIMICHUS WX MOTHUBAIIMM K W3YYCHUIO XUMHUU
PEKOMEHyeTCsl BKIIOYUTH B MPOTpaMMy SKCKYPCHH B PETHOHAIBHBIC MY3CH,
npeanpusatus, By3bl. ConepKaTelbHble 53JIEMEHTBl MPOrpaMMbl MO3BOJISIIOT
OpraHM30BaTh Ha HX OCHOBE IMPAKTHUYECKYIO M TOHMCKOBO-HUCCIEAOBATENIbCKYIO
NeSATEIbHOCTD, PE3YIbTaThl KOTOPOH MOTYT OBbITh MCHOJIB30BAHbI IPU peaTU3alnu
OOyYarOMIMMHUCS ~ WHIWBHIYAJIbHBIX  MPOCKTOB. TE€MBbI MPOEKTOB  TaKXKe
PEKOMEHIOBAaHO BHIOMPATh C YIETOM PETHOHATBLHOMN CICTIM(UKH.



COJIEPKAHUE KYPCA BHEYPOYHOM JESTEJBHOCTH

Paznen 1. BemecTBO 1 XMMHYECKAsl peaKUMst

[ToBTOpEHNE OCHOBHBIX pa3lesioB Kypca 8 kimacca. [lepuonnueckas cucrema
XUMUYECKUX JJIEMEHTOB B CBETE MPEJCTABICHHN O cTpoeHnn atoma. CTeneHb
OKHCJIEHUS M BaJEHTHOCTh. lIpeincraBieHHe O TEPUOIUYECKOM 3aBHUCUMOCTH
CBOMCTB XHWMHMUYECKHUX DJJIEMEHTOB (3JIEKTPOOTPUIATEIBHOCTh, OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIC CBOMCTBA, KHCJIOTHO- OCHOBHBIE CBOWMCTBA OKCHJIOB H
TUJPOKCUJIOB) OT CTPOEHHUS aTOMA.

Bunpl xumMuueckoil CBSi3M: MOHHAs, KOBAJIGHTHAs (HEMOJSIpHAsl, MOJsSpHas);
OOMEHHBIN U JIOHOPHO-AKIIETITOPHBIA MEXaHU3M 00pa30BaHUsI KOBAJICHTHOM CBSI3H.

Tunbl KpPUCTALUIMYECKUX PELIETOK — aTOMHAs, WOHHAs, METAJLUINYECKas,
MOJIEKYJISIpHAs — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUMNA KPUCTAJUIMYECKON PEMIETKU U BUIa XUMHUUYECKOU CBS3U.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKIUU. DIIEMEHTHI
XUMHAYECKOM TEPMOJMHAMUKH. ODHEPreTMKa XUMWYECKMX peakuuid. TerioBoun
abdexT XUMHUYECKOM  peakiuu. OK30- U DHJAOTEPMHUYECKHE PEaKIIUH,
TEPMOXMMHUYECKUE YPABHEHUS. 3aKOH ['ecca U ero cieacTBuUs.

[loHATHE O CKOPOCTH XMMHUYECKOW pPEAKUHMH. 3aKOH JIEUCTBYIOIIMX Macc.
@DaKTOpbI, BIUAIONIAE HA CKOPOCTh XMMHUYECKON PEAKIMU. JHEPrUsl aKTUBALUU.
[Tonsitue o katanuze. epmenTbl. THTrHOUTOPEI.

OO6paTtuMble U HEOOpaTUMbIE XUMUYECKHE peakiuu. [[oHsITHE 0 XUMUYECKOM
paBHoBecuu, npuHuun Jle Illarense. VYcioBuUA CMEHMIEHUS XUMHYECKOTO
paBHOBecHUsl. DaKTOpPBI, BIMUSAIOIIME HA COCTOSHUE XUMHYECKOTO PaBHOBECHS.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHUYECKHX IIPEBpPALICHUN B
pa3NUYHBIX YCJIOBHUSIX Ha OCHOBE IMPEACTABICHUN 00 W3YYEHHBIX JJIEMEHTax
XAMHUYECKON KMHETUKU U TEPMOJUHAMUKH.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKUnH. OKucCnuTeNnbHO-
BOCCTAHOBUTEJIBbHBIE CBOMCTBA XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIIeHHs. Baxxnelmue okucauTenu U BocctaHoBuTen. CocTaBlieHUE ypaBHEHUI
OKHCJIUTEIIbHO-BOCCTAHOBUTEINIBHBIX ~ PEAaKUHUM C  KWCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

DNeKTpoIuTHYECKasi Jauccouuanusl. XHUMHYECKUE peaklUd B pPacTBOpax.
Teopus NEKTPOAUTHUECKON AUCconnanuu. PacTBopenne kak pru3nKko-XxuMuIeCcKui
npoiecc. DNEKTPOJIUThl U HEAIEKTPONAUThl. CHIIbHBbIE U CJa0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuy, KOHCTaHTa auccouuanuu. MloHHOe mpou3BeneHUE BOJIBI.
Bonopoansii nokazarens. MHaAUKATOPBHI.

Peakiuu monHoro oomMeHa. Y ClioBUs MMPOTEKAHUS PEaKInii MOHHOTO OOMEHa.



['maponus cone. lonHbIe ypaBHEHUS TUAPOJINA3A COJIEU. XapaKTep Cpensbl B
BOJHBIX PACTBOPAxX COJIEH.

IKcnepumeHmanvbHoe uzyueHue euecmes U A6J1eHuUll:

— H3yyeHne 3aBUCHMOCTH CKOPOCTM XMMHUYECKOW PEAKIHMH OT Pa3IMYHBIX
(bakTopoB.

— Pemenue 53KcnepuMEHTaNbHBIX 3a7ady 1o TeMe «OKHCIUTENbHO-
BOCCTAHOBUTEIBHBIE PEAKLIAN.

— Peakiiuu nonHoro oomeHa.

— Pacnio3HaBaHue pacTBOPOB COJIEH C MOMOIIBIO UHIUKATOPA.

— Pacrio3HaBaHuEe HEOpPraHMYECKUMX BEUIECTB C IOMOIIBIO KadeCTBEHHBIX
pEeaKLMii Ha HOHBI.

Pemienne kadyeCTBEHHBIX 3aJa4 M PACUETHBIX 3a4a4 PA3JUYHBIX TUIOB H
YPOBHEN CIOKHOCTH, B TOM YHCJIE OJMMIMAIHBIX, MO TemMaM «OCHOBHBIE
3aKOHOMEPHOCTH IIPOTEKAHUS XUMHUYECKUX pEaKUUi», «DIEKTPOJIUTHIECKAS
JUCCOHANNSA. XUMUUECKNE PEAKIIUU B PACTBOPAX).

Pa3pen 2. HemeTa/sIbI M X CO€THHEHUS

OOmass xapakrepuctuka HemeTasioB. OCOOEHHOCTH CTPOEHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB, IPOCTHIX BEIIECTB, aJUIOTPOIIHSL.

OO6mias xapakTepucTuka rajoreHoB. Pu3nyeckue U XMMUYECKHE CBOMCTBA,
CIOCOOBI MOTYYEHUSI U TPUMEHEHHUE XJIOpa U €r0 BAKHEUIIUX COSIUHEHU.

OO01ast xapakTepUCTHKa XUMUYECKUX 31eMeHTOB VIA-rpynnbl. @uznueckue
U XUMHUYECKHE CBOWCTBA, CHOCOOBI MOJYyYEHHUS M TPUMEHEHUS Cephl U €€
BAKHEUILINX COCIUHECHUM.

OO01mast XxapakTEePUCTUKA XUMUUECKHX IeMeHTOB VA-rpytbl. Ou3ndeckue u
XUMHYECKHE CBOMCTBA, CIOCOOBI MOJY4YeHHs] M TNPUMEHEHHE a30Ta U ero
BAXHEHIINX coeauHeHur. Pu3nueckue M XUMHYECKHE CBOWMCTBA, CIIOCOOBI
MOJIy4eHHs M pUuMeHeHue Gocdopa 1 ero BaXKHEHIINX COSAUHEHU.

OO01mast xapakTepucThKa XUMUUYECKUX 3eMeHToB |VA-rpynnbl. @uznueckue
U XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJYYEHUS W NMPUMEHEHUE YIJepoAa U ero
BaXHEHIMX coenuHeHuit. [lonstre 06 agcopOum.

dusnueckre U XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJMYyYEHUSI U IMPUMEHEHHE
KPEMHHS ¥ €r0 BAKHEUIINX COCTUHEHUN.

IJKcnepumMenmanbHoe U3yueHue 8eujecme U A6JNeHUIL.:

— O3HakomiieHHEe ¢ 00pa3iaMu MPUPOIHBIX XJIOPUIOB (FaIOreHUIOB).

— M3yuenune CBOMCTB COJSIHOW KUCIIOTHI.

— KauecTBeHHbIE peakuu Ha XJIOpUJI-, OpOMUA- U MOAUI-UOHBI.

— Ilomy4yeHue CONITHON KUCIIOTHI, U3yYEHHE €€ CBOMCTB.

— M3yuenne XUuMUYECKUX CBOMCTB pa30aBIE€HHON CEPHON KUCIOTHI.



— IIpoBenenne KayeCTBEHHBIX peaKIHil Ha cynbua-, cyabdur- u cynbpar-
VOHBI.

— M3yyeHne XUMHAYECKUX CBOMCTB COJIE aMMOHMUS.

— KauecTBeHnHas peakiiys Ha HOH aMMOHUs U (ochaT-uoH.

— IlonyyeHne aMMHaKa U U3y4E€HHUE €r0 CBOWCTB.

— M3yueHne CBOMCTB a30THOU KHCIIOTHI.

— AncopO1iusi paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM.

— [lonyyenue, coOupanue, pacCio3HaBaHUE U U3YYEHHE CBOICTB YTIEKHCIIOIO
rasa.

— B3aumHbIe npeBpaleHus KapOOHATOB U THAPOKAPOOHATOB.

— KauecTBeHHbIE peakiuy Ha KapOOHAT- U CUIIMKAT-UOHBI.

— [Nonyuenue okcuaa yraepona (1V) u usyuenue ero CBOMUCTB.

— Pemienne sKCrepuMEHTANIBHBIX 337a4 MO0 TeMe «BaXHEeHIlIne HEMETAIUTBI 1
UX COCUHECHUSD.

Pewenue xauecmeennvix 3adau u pacuemmuvix 3a0ay Pa3IUYHBIX TUIOB H
YPOBHEM CJIOKHOCTH, B TOM YHCJIE OJMMIIMAIHBIX, IO pa3neiy «Hemeramisl u ux
COCIUHEHUS»

Pasznen 3. MeTajuibl M X COCAUHEHMS

OO61ue cBoiicTBa MeTaiioB. O01Iask XapaKTePUCTUKA XUMUYECKUX 3JIEMEHTOB
— METAJIJIOB HA OCHOBAHUU UX MOJI0KeHUA B [leproanyueckoit cucTeMe XMMUYECKUX
anementoB JI.WI. MenneneeBa m ctpoeHuss atomoB. Mertamisl A- u b-rpymnm.
DJIEKTPOXUMHUYECKUM psAJl HAMpsDKEeHUN MeTaiioB. O0Iue XuMUYeCKue CBOMCTRA
MeTtauioB. OOmme crmocoObl MOMYyYEHUS METAUIOB, METALTYPrHus. DIEKTPOIH3
pacIulaBoB U PAcTBOPOB COJIEM KakK OJIMH M3 CIOCOOOB TOJIYYEHHUS METAJIJIOB.
[TonsiTue 0 KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT KOPPO3UHU.
CruiaBel METAIOB.

Meramnel A-rpyni. Illenoynble MeTaiipl M UX BaXKHEWIIHME COCIMHEHUS:
buznueckue M XMMHUYECKHE  CBOWMCTBa, TMOJy4YE€HUE U  IPUMEHEHHE.
[[lenoyHO3eMeNbHBIE METAUIBI U WX BAXKHEWILIHNE COCAMHEHMS: (PU3NYECKHE U
XUMUYECKHUE CBOMCTBA, MOJYYEHUE W TPUMEHEHUE. ANOMUHHUI: (PU3NYECKUE U
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJIOMUHHSL.

Mertamnbr b-rpynn. O6mas xapaktepucTuka MeTauioB b-rpynm (moO60YHBIX
NoATpyImI): nojioxkenue B [lepuogudeckor cucreme xuMuueckux snemeHTon . 1.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIEHUE «IIpOBaa» AJIEKTPOHA HA
pUMEpPE CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUS aTOMOB
d-aIeMEHTOB, CTENEHH OKHCICHHS AaTOMOB B COEIWHEHHSX. 3aBHCHMOCTb
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUAPOKCHUAOB META/UIOB OT 3HAUYECHUS



CTEIIEHU OKHCIICHUS 3JIEMEHTa B COCIMHEHUHU (HA MPUMEpPE COCAMHEHUN XpoMa).
[IepBOHauYaNbHBIE TPEACTABICHHS O KOMIUIEKCHBIX COEUHEHUSX.

Mens u cepeOpo, UX BaKHEHIINE COCAUMHEHUS: (PU3MUECKHE U XUMHUYECKUE
CBOICTBA, MoJyueHue u npuMmeHeHue. [IpeacrapiaeHuss 00 aMMUAYHBIX KOMIUIEKCAX
cepedpa U MelIu.

[{uHK ¥ ero BaKHEWIINE COCMUHCHUS: (PU3NIECKUE U XUMUIECKHUE CBOMCTBA,
MOJIyYCHHUE ¥ PUMEHEeHHE. AM(OTEpHBIE CBOMCTBA OKCHUIA U THAPOKCHIA ITUHKA.

Keneso: ctpoeHne atoma, CTENEHU OKUCICHUS, (PU3NUECKUEC M XUMUYECCKUE
CBOICTBA, MofyueHue u npumeHeHue. Okcuapl, TuaApokcuasl u conu xenesa(ll) u
xene3a(lll), ux coctas, cBOMCTBa U MOTyUYEHUE.

IKcnepumeHmanivbHoe usydeHue euecms U A61eHUl:

— B3anmoencTBre METAIIIOB C BOJOM, C paCTBOPAMM COJIEU U KUCJIIOT.

— OkpalirBaHue TIIIAMEHU COISIMU METAJLIOB.

— B3aumoelicTBrE THAPOKCUIOB HATPHUS U KaJIBIHS ¢ OKcHoM yriiepoa (1V)
Y KUCIIOTaMH.

— HccnenoBanue cBONCTB KapOOHATOB U TUIPOKApOOHATOB KaJbIIHS, )KECTKOU
BO/IBL.

— HccnenoBanne aMmpoTepHBIX CBOWCTB TUAPOKCHIOB aTIOMUHUS U IIUHKA.

— M3yyeHne npoueccoB MOMYYEHUS] TUAPOKCUAOB XKeJe3a, UX XUMUUYECKUX
CBOMCTB.

— JKecTKOCTh BOJIBI U METOABI €€ YCTPAHCHMUSI.

— PemreHne sKCrepUMEHTAIBHBIX 33/1a4 IO TeMe «BaxkHenme MeTauibl U X
COEIUHECHUS.

— KauecTBeHHBIE peaklMM HA MOHBI MarHusi, KajablUs, AJFOMUHHS, LWHKA,
xenesa(2+), xkenesa(3+), menu(2+), cepedpa(+1).

Pelienrie KaueCTBEHHBIX 3a7a4 M PACUETHBIX 3a7ad Pa3IUYHBIX TUIOB H
YPOBHEH CJI0KHOCTH, B TOM YHCJIE OJMMIIUAAHBIX, MO pazaeny «MeTamibl U ux
COCIMHECHUSD

Paznen 4. XuMus 4 OKpy:Ka0ias cpeaa

Baxneiimie BemecTBa W MaTepHasbl, 00JacTH WX MNpuMeHeHus. Hosbie
MaTepualibl U TEXHOJOTUH. [ [pUHIUIIBI «3€TIEHON XUMUN.

Xumusi U 3740pOBbE. 3HAUCHHE HM3YYAEMbIX XMUMHUYECKHX SJIEMEHTOB M MX
COEIMHEHUM JIs1 PYHKITMOHUPOBAHUS OPTAaHU3MA YEJIOBEKA.

XUMHUECKOE 3arpsi3HEHUE OKPYXaIoleh cpeibl. DKOJOTUYECKHUE TTPOOIIEMBI,
CBSI3aHHBIC C COCIMHEHUSIMU YIJIEPO/Ia, a30Ta, CEPBI, TSKENbIX MeTauioB. [loHsTHE
o IIJIK. Poip XumMuu B pelieHuH 3K0JIOTHYECKUX MPOOIeM.

IDKcnepumenmanvbHoe u3yueHue 8eujecme U sA6J1eHULL.:

— Onpenenenre KUCIOTHOCTH MPUPOAHBIX BOJI.



— MoaenupoBanue mpoiiecca 00pa3oBaHus KUCIOTHOTO JOXKIS, U3YICHUE €TO
BO3JICHCTBUS HA MaTEPHUAJIbI.

Pa3znen 5. IloBTopenue u 00001eHHe 3HAHNH OCHOBHBIX Pa3/1eJioB KYPCOB
8-9 kiaccoB

[Tepronnueckuit 3akoH U [lepuoanueckasl cucteMa XUMHUYECKUX JIEMEHTOB B
CBETE MPEJCTABICHUN O CTPOCHUS aTOMa.

Buner xuMudeckod CBSI3U. 3aBHCHUMOCTHL CBOWMCTB BeENIECTBAa OT THIA
KPUCTAUINYECKOUN PEIIETKN U BUJ1a XUMHYECKOH CBSI3U.

Knaccuduxanus xumuueckux peakinuil. [IporHo3upoBaHue BO3MOXKHOCTH
MPOTEKAHUS XUMMYECKMX IPEBPAIICHUN B Pa3JIMYHBIX YCIOBHUSX Ha OCHOBE
MPEICTABICHUN XMMUYECKOM KHHETUKU U TEPMOIMHAMUKH.

XUMHUYECKHE peakiuu B pacTtBopax. [mapomus conerl. OKUCIUTETBHO-
BOCCTAHOBUTEJBHBIC PEAKLINU. DIICKTPOIIU3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJEH B CBETE MNPEACTaBICHUNA 00
ANEKTPOJUTUYECKON  JUCCOUMAIMA W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

IKCnepumMeHmaibHoe U3yueHue 8eujecme U s61eHul:

— PenieHue skCriepuMEHTANIBHBIX 3aJ1a4 1Mo TeMe «MeTasibl, HeMETauIbl U UX
COCIUHCHUS.

Pewenue xauecmeennvix 3a0au u pacuemuuvlx 3a0ay Pa3IWYHBIX TUIIOB U
YPOBHEM CI0KHOCTH, B TOM YHUCJIE OJIMMITHAHBIX, IO U3YYECHHBIM TEMAaM.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI
Peanuzanust mporpaMMbl Kypca BHEYPOUHOM JEATETbHOCTH «XHMHUS B

DKCIIEPUMEHTAaX W 3ajJadax» HampaBieHa Ha 00ecleueHrue JTOCTHKCHUS
O0Oy4arOIIMMUCS JIMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDI:

1) nampuomuuecxkoe 6ocnumatue:

— TIPOSIBJIICHWE IIEHHOCTHOTO OTHOIIEHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M HICTOPUYECKOMY HACIIEUIO;

— TIOHUMAaHUE 3HAYEHUsS XUMHUYECKOM HAyKH B IKU3HH COBPEMEHHOIO
o0IIecTBa, B pa3BUTHHA YKOHOMHUKH Poccum u CBOETo permoHa;

— CIIOCOOHOCTH BIAJETh JOCTOBEpHOW uHPOpMaIME O MepeaoBbIX
JTOCTIDKCHUSIX U OTKPBITUSX MUPOBOW U OTCUECTBEHHON XMMUM;

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHSIX 00 yCTPONCTBE MUpaA U OOIIIECTRA;

2) epaxcoanHcKo2o 60CNUMAHUSL:

— TIPEACTABJIICHHE O COIMAJbHBIX HOPMaxX M TPABHIIAX MEXITMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NEeSATEeTbHOCTH;

— TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM JESATEIHLHOCTH MPHU BHITIOJHEHUN
y4eOHBIX, ITO3HABATCIIBHBIX 3a7a4, BBITOJHCHHM XWMHUYECKHX JSKCIICPUMEHTOB,
CO37IaHNH YYEOHBIX TTPOCKTOB;

— CTpeMJIeHHEe K B3aMMOIIOHUMAHHUIO W B3aUMOTIOMOIIM B MpoIecce yueOHOoU
NEATEILHOCTH, TOTOBHOCTH OIICHMBATh CBOE€ ITOBEJICHHWE W TIOCTYIKHA CBOMX
TOBApHUIIEH C MO3WIMKA HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIE/ICTBUN MOCTYIIKOB;

3) popmuposanue yeHnocmu HAy¥HO20 NOZHAHUSL:



— MUPOBO33PEHYECKHE MPEACTABICHHUS O BEIIECTBE U XMMUYECKOW pEeaKLuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd U HEOOXOIUMbBIE AJIs
MMOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MHUPA;

— OCO3HAHMUE [IEHHOCTH Hay4YHOTO IMO3HAHUS JJI Pa3BUTHS KaXKIO0ro YeJ0OBEKa
U MPOU3BOJUTENBHBIX CHJI OOIECTBA B LIETIOM, POJIM U MECTa HayKu «XUMUSD» B
CUCTEME HAy4YHBbIX NPEACTABICHUN O 3aKOHOMEPHOCTSX pa3BUTHUS MPUPOIBI,
B3aMMOCBSI3SIX YEJIOBEKA C TPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

4) socnumanue Kyn1bmypbl 300P0GbsL:

— OCO3HAHHME LIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBbIO, YCTAHOBKA Ha 370POBBI 00pa3 KU3HU;

— OCO3HAaHHE HEOOXOIMMOCTH COOJIIOJIEHUsI MpaBuil O€30MaCHOCTH IpHU
oOpalieHn ¢ XUMUYECKUMH BEIIECTBAMU B yUYE€OHBIX U )KU3HEHHBIX CUTYalUsIX;

5) mpyooesoe socnumanue:

— (opMHUpOBaHUE LIEHHOCTHOI'O OTHOILIEHUS K TPYJOBOW AEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YeJIOBEKA M K MCCIIEOBATENbCKOM NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOLIECTBE;

— pa3BUTHE MHTEpeca K NpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alli B 3TON
cdepe;

6) aKonoeuueckoe gocnumanue:

— OCO3HaHHe HEOOXOJUMOCTH OTHOILIEHUS K MPUPOJE KaK UCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

— NMPUOOpPETEHNE OMbITa MIIAHUPOBAHMS TOCTYIIKOB U OLIEHKH UX BO3MOKHBIX
MOCIICICTBUUN JIJI1 OKPYIKAIOIIEN CPEBI;

— CHOCOOHOCTh MPUMEHATH 3HAHMS, MMOJTYYaeMble NMPU U3YYEHUH XUMUU, JJIs
peleHns 3a1a4, CBA3aHHBIX C OKPYXKAIOIIEW Cpenou;

— aKTUBHOE HEIIPUATHUE NEUCTBUN, IPUHOCAIINX BPEIl OKPYKAIOLIEH Cpele;

— TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOW AESITEIBHOCTH HKOJOTHYECKOMN

HarpaBJICHHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

1. Ilo3HaBaTe/IbHBIC YHHBEPCAIbHbIE Y4eOHbIE 1eCTBUA

1) ba3zoBble JJoru4yeckme JqeMcTBUSI:

— pacKpbIBaTh CMBICII XUMUYECKUX MOHATUHN (BBIIEISATH UX CYIIECTBEHHBIC
NPU3HAKHU, YCTAaHABJIMBATh B3aUMOCBSI3b C IPYTUMU MOHATUSAMHN);

— aHaJIM3UpoBaTh, CpaBHUBATh, 0000IIaTh, BBIOMpATb OCHOBAHUS IS
KJIACCU(UKALMU U CHCTEMATU3alMH XUMHUYECKUX BEIIECTB U XUMHUUECKHUX PEaKIIN;

— YCTAaHABIIMBATh IPUYMHHO-CIICJCTBEHHBIC CBSI3U MEXIY OOBEKTaMU
U3YUYECHHUS;

— CTPOUThH JIOTHYECKHE pacCyXAeHHs (MHIYKTUBHbBIC, NE€IyKTUBHBIE, IIO
aHAJIOTHH ),

— [IpeAJIaraTh KPUTEPUU U BBISIBIISTH O0IIKE 3aKOHOMEPHOCTHU U POTUBOPEUHS
B M3Y4YaE€MBbIX MIPOLIECCAX U SBJICHUSX;

— JIeJIaTh BBIBOJBI M 3aKJIIOUEHUS; YMEHUS IPUMEHATh B MPOLECCE NO3HAHUS
NOHATHUS (NIPEAMETHBIE U METAINIPEIMETHbBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
UCIOJIb3yeMble B  XHMHUH, MpeoOpa3oBbIBATH MOJENbHBIE IPEACTABICHUS
(XMMHYECKHI 3HAK, XUMHUUYEcKas (popmysia, ypaBHEHUE XUMUYECKON peaklun) Mpu
pelieHnn y4eOHbIX 3a1a4;

— XapakTepu3oBaThb H3y4aE€Mble XHMHUYECKHE BEIIECTBA M XUMHUYECKHE
pPEeaKIMK C Y4eTOM MOJEJIbHBIX MPECTaBICHUN.

2) bazoBble HcCle10BaTENbCKUE IEUCTBUA:

— TMPUMEHSTh METOAbl HAYYHOTO TIO3HAHUS BEIIECTB W SBJICHUN Ha
AMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOM TNO3HABATENHHON U
IIPOEKTHO- UCCIIEN0BATEIBCKON EATEIbHOCTH;

— aHAM3UPOBATH (PaKThI, BBISBIATH U (OPMYIUPOBATH MPOOIIEMY, ONTPENEIATH
Henb M 33Ja4d, COOTBETCTBYIOLIME PEIICHUIO MPOOJIEeMbl; MpeasaraTh
OTUCATENbHYI0 MU OOBSICHUTEIbHYIO THUIIOTE3y M OCYLIECTBIATH €€ IPOBEPKY;
IPOBOANUTH U3MEPEHUSI HEOOXOUMBIX TApaMEeTPOB, BEIUNUCIIEHMSI, MOAEIMPOBAHNE,

HAONIONCHUS W DKCIEPUMEHTHI (pealbHbIE U MBICICHHBIE), CaMOCTOATEIHHO



IPOTHO3UPOBATh pe3yNbTaThl, (OpMyIHUpOBaTH OOOOIIEHUS U BBIBOJBI IIO
pe3yibTartaM MPOBEJACHHOIO OMNbITA, HWCCIEAOBAHMUS, COCTABJISATh OTYET O
poJieIaHHoM padoTe;

3) Pabora ¢ undopmanmeii:

— OpHEHTUPOBATHCS B PA3IMYHbIX HCTOYHMKAX HH(opmanuu (Hay4dHO-
NOMyJIsipHasl JUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTEepHETA);

— aHaJIM3UPOBATh UH(OPMALIMIO U KPUTUUYECKH OLICHUBATh €€ JOCTOBEPHOCTD
¥ HEMPOTHUBOPEYUBOCTH, OTOMPATH U UHTEPIPETUPOBATH HHPOPMAIUIO, 3HAUUMYIO
JUJIsL pelieHus: y4eOHOM 3a1a4u;

— MPUMEHSTHh Pa3IUYHbIE METOJbI, MHCTPYMEHTHI U 3aIpPOChl MPU MOUCKE U
orOope MHpOpPMAIMKM WM JAaHHBIX W3 HCTOYHUKOB C YYETOM MPEIIOKEHHOU
y4eOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPHUEB;

— BBIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBATh M HWHTEPIPETUPOBATH
MH(OPMAIMIO PA3IUYHBIX BUIAOB U (GopM MpeacTaBieHus (cxembl, Tpaduxwy,
JMarpaMMbl, TaOJUIIbI, PUCYHKHU U ApyTrHe GOpMBbI);

— HCTIOJIb30BAaTh HAYYHBIN S3BIK B KAYECTBE CPEICTBA pabOThI ¢ XUMUYECKOM
uHdopmaIuei;

— MPUMEHATH 3HAKH U CUMBOJIBI, POpMYIIbl, a00peBHATYPBI, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC YUYeOHbIe 1eiiCTBUA:

— YMEHHE 3aJlaBaTh BOINpPOCHl (B XoJe aAuanora u (Wid) AUCKYCCHUH) TIO
CYLIECTBY 00CYX/1aeMOM TeMbI, POPMYIUPOBATH CBOU MPEITIOKEHUS OTHOCUTEIIBHO
BBITIOJTHEHUS TIPEATIOKEHHOM 3a/1a4H;

— IPUOOPETEHUE OTBITA MPE3CHTALMU PE3YIbTATOB BHIIMOJTHEHNUS XUMUYECKOTO
dKCIIepUMEHTa (JTa0OPaTOPHOTO OMBITA, TAOOPATOPHOUN PabOTHI IO UCCIEIOBAHUIO

CBOMCTB BEIIECTB, Y4COHOTO IIPOCKTA);



— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM ITO3HABATEJILHOU U
UCCJIEI0OBATENBCKOW JIEATEIbHOCTH TNPH PEIIEHUH BO3HUKAIOIIKUX MNpoOJeM Ha
OCHOBE yueTa OOLIMX MHTEPECOB M COTJIACOBAHHUA MO3ULMNA (00CYyXJIeHus, 0OMEH
MHEHUSIMH, «MO3TOBbI€ IITYPMBI», KOOPIWHAIIUS COBMECTHBIX JICHWCTBUH,
OIIpE/IeTICHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BBIMOJIHEHHON padOThI U JpYyTHE).

3. PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe AeliCTBUS:

— YMEHHME CaMOCTOSTEIbHO OINPEACNATh LEIU ACATENbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbonee 3PPeKTUBHBIE CIIOCOOBI pelIeHUsl y4eOHbIX U
MO3HABATEJIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJSATh WJIH KOPPEKTUPOBATH
NPEJIOKEHHBIA aJITOPUTM  JEHCTBUII TMpPHU BBINOJIHEHUU 33JaHUM C Y4EeTOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLIEHUBATh COOTBETCTBUE MOIYYEHHOI'O Pe3yJIbTaTa 3asiBJICHHOM 1IeJH,

— YMEHHUE HCIIOJIb30BATh U AHAJU3UPOBATh KOHTEKCTHI, INpeasiaraéMble B
YCIIOBUH 33JaHUI. — CAMOCTOSITEJIbHO BEIOMPATH CIIOCO0 pelIeHHs yueOHOM 3a1aun
(cpaBHUBaTh HECKOJIBKO BapHAHTOB PEIICHUS, BEIOMpATh HanOoIee TMOAXOISAIINN C
Y4E€TOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB), IIIAHUPOBATH CBOIO pabOTy MpH
peleHny y9eOHOM MM UCCIIeIOBATEIbCKOM 3a/1a49H.

NPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenust B 9 kjacce mpeaMeTHbIE pe3yJbTaThl U3YUYEHHs Kypca
BHEYPOUHOI [JEeATENbHOCTH «XUMHUS B SKCIEPUMEHTaX M 3a/adax» JIOJDKHBI
oTpaxaTh CHOOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

— PacKpHIBATh CMBICT OCHOBHBIX XUMHUYECKHX MOHITHIA: XUMUYECKUI DIIEMEHT,
aToM, MOJIEKYyJla, HWOH, KAaTHOH, aHHOH, O3JIEKTPOOTPULIATEIbHOCTh, CTEHECHb
OKHUCJICHUS, XUMUYECKasi peakilusi, TeroBor 3P ekt peakuu, MoJib, MOJISIPHBIM
o0BeM, pacTBop;

— BJICKTPOJMTHI, HEAIEKTPOIUTHI, SIEKTPOTUTHUECKAS JUCCOLUAIIMS, PEAKIIH
MOHHOTO OOMEHa, THMJIpOJM3 Ccojeil, oOpaTuMble M HeoOpaTUMbIE peakluH,

OKHCJIUTCIbHO-BOCCTAHOBUTCIIBHBIC  PCAKIIWKU, OKHCIUTCIIb, BOCCTAHOBHUTCIIDb,



OKHCJICHUE W BOCCTAaHOBJICHHE, OJJICKTPOJIU3, aJIOTPONHUs, aM(pOTEPHOCTD,
XUMHYECKasi CBA3b (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKas), MEKMOJICKYJISIPHBIC
B3aUMOJICUCTBUS (BOJOpPOAHAs CBsI3b, cuiibl BaH-nep-Baanbca), KoMmiuiekcHbIe
COEMHEHUS, KPUCTAIUIMYECKUE PEIIETKHA, KOPPO3USI METAJUIOB, CIUJIABbI, CKOPOCTh
XUMUYECKOW PEaKIy, KaTalau3, XUMUYECKOE PABHOBECHE, DIIEMEHTHI XUMUYECKON
TEPMOJMHAMHUKHA KaK OJHOM W3 TEOPETUYECKHX OCHOB XUMHUHU; NIPEAEIBHO
nonyctumas koHuentpauus (I1IJ1K);

— WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX IIOHATHH U
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX MPEBPAILICHUN;

— UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JIJIsI COCTaBJICHUS (hOPMYJI BEILIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

— ONPEAETATh BAJIEHTHOCTh U CTEIEHb OKHUCIICHUS XUMUYECKUX 3JIEMEHTOB B
COCQUMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAIICKHOCTh BEUIECTB K ONPEACICHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmyiaM, BUIBI XUMHYECKOW CBS3U (KOBaJCHTHOM,
MOHHOM, METAJJTMYECKOW) B HEOPraHMYECKUX COCIUHEHMSIX, 3apsj]] HOHA IO
XUMUYECKON (popmysie, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COEMHEHUH, TUMl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

— packpeiBath cmbica [lepuommueckoro 3axkona J[I.JMI. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
bopmy Ilepronuueckoil CHCTEMbI XUMHYECKUX DJIEMEHTOB; OOBSICHATH CBSI3h
MOJIOKEHUS dJieMeHTa B [lepuoanyeckoi cucreme ¢ pacupeneaeHueM IEKTPOHOB
10 PHEPTETUUECKUM YPOBHSIM, MTOYPOBHIM U OpOUTAJISIM aTOMOB IEPBBIX YETHIPEX
MEePUOOB; BBIJICIATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U
UX COCAUHEHUN (KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB OKCHJIOB M THJPOKCHUJIOB) B TIpeieiax MallbIX IMEPUOJOB U TJIABHBIX
MOATrPYIIN C YYETOM CTPOCHHS UX aTOMOB;

— PacCKpbIBaThb CMBICH TEOPHUM DIJIEKTPOIUTHYECKOW IUCCOLMALUM, 3aKOHA

I'eccau ero CHC,Z[CTBHﬁ, 3aKOHa I[@ﬁCTBYIOH.IPIX Macc, SaKOHOMepHOCTeﬁ HN3MCHCHUA



CKOPOCTH XHMMHYECKOW pEaKluW, HANPABICHUS CMEIIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT PA3INIHBIX ()aKTOPOB;

— KJaccu(UUUPOBATh XUMHUYECKHE 3JIEMEHTBI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerIoBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHUIO PEAreHTOB, MO W3MEHEHUIO
CTENIEHEH OKUCIEHUS XMMHYECKUX HJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YaCTHUIO
KaTajau3aropa);

— XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTAaHUYECKHUX COCTUHEHWMN, TMOATBEpPKAas ATO OMHUCAHUE
IpUMEPAMH MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIONINX XUMUYECKIX
pEaKLHnii;

— COCTaBJATH YPaBHEHUS: DJIJICKTPOIUTHYCCKOW JAUCCONMAIMHA KHUCIIOT,
IeJI0YEH U COJIe; MOJTHBIE U COKPAIICHHbIC YPaBHEHUS PeaKIuii HOHHOTO OOMEHa;
peakiuii, TOATBEPKIAIOIMIUX CYIIECTBOBAHHE TE€HETUYECKONW CBS3U MEXKIY
BEIIECTBAMH PA3INIHBIX KIJIACCOB,;

— pacKpbIBaTh CYIIHOCTh TIPOIECCOB THAPOJIM3A COJIEH TMOCPEICTBOM
COCTaBJICHHSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPAaBHCHHHA PEaKIMi, CYITHOCTh
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEJICTBOM  COCTABJICHHS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

— TIpeICKa3bIBaTh XapaKTep Cpeabl B BOJHBIX PACTBOPAX COJICH;

— XapakTepu3oBaTh (OMHCHIBaTh) (PUINYECKHE M XHMHYECKHE CBONCTBA
MPOCTBIX BEIIECTB (KUCIOPO/I, 030H, rpaduT, amMas, KpeMHHi, a3oT, pocdop, cepa,
XJIOp, HATPUM, KaJIuii, MarHUM, KaJablIUH, ATIOMUHHMH, )KeJIe30, Me/lb, IIUHK, cepedpo)
U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHWCJE WX BOJHBIX PacCTBOPOB
(aMMuak, xJIOpoBoJOpoa, cepoBoaopox, okcuabl yriaepona(ll, 1V), kpemuusa(1V),
azota(l, I, 111, IV, V) u dochopa(lll, V), cepri(1V, V1), cepaucras, cepras, a30THas,
dbocdopHasi, yroiapHasi, KpEMHUEBAS KUCJIOTHI, OKCUILI U THAPOKCUBI METAJIIIOB

|A—lIA-rpynn, amomunus, meau(ll), nunka, sxenesa(ll u 111));



— MOSICHATH COCTaB, OTJEIBHBIE CIIOCOOBI TOJIYYCHHUSI U CBOMCTBA CIIOMKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJOpa, a30TUCTasi, OOpHas, yKCycHas
KHCJIOTHI U UX coju, rajorenuasl kpeMuusi(1V) u dochopa(lll u V), nepmanranar
KaJTus;

— ONUCBHIBaTh POJb BAKHEHIINX HM3y4aeMBIX BEIISCTB B MPHUPOIHBIX
npolieccax, BIMSHUE Ha JKUBBIE OPTaHU3MBI, IPUMEHEHHNE B Pa3IMUHBIX OTPACIIAX
DKOHOMHUKH, WCIIONB30BAaHUE JUIsI CO3MaHHMS COBPEMEHHBIX MaTEpHAIOB U
TEXHOJIOTUIA, TMPOBOJUTH PEAKIUU, MOJITBEPKIAIONIME KAYECTBEHHBIM COCTaB
pa3TUYHBIX BEIIECTB, PACMO3HABATH OMBITHBIM ITyTEM COJEpIKAIIHECS B BOJTHBIX
pacTBOpax HOHBI: XJOpHUA-, OpoMHI-, HOIUI-, cyibdar-, docdar-, kapOoHaT-,
CWIMKAT-, CyIbMUT-, CylnbpUI-, HUTPAT- U HUTPUT-UOHBI, TUAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHS, MarHus, KajbIus, allOMUHHSA, Kene3a(2+) m kemesa(3+),
Meu(2+), HuHKa,

— OOBSICHATH U TPOTHO3UPOBATH CBOMCTBA BAXKHEHIIINX N3YyYaEMbIX BEIIIECTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, MPUMCHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BOBMOXHOCTh MPOTEKAHUS XUMHUUYECKHUX MPEBPAIICHUI B Pa3TUYHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMCHTOB XUMHUYECKOH KHHETHKH U
TEPMOIMHAMHUKHU;

— BBIYUCIISITh OTHOCUTENIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOJIO XHMMHYECKOTO 3JIeMEHTa 10 (OpMyJie COCIUHCHHUS, MaCCOBYIO
JIOJIF0 BEIIECTBA B PAcCTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO DJIEMEHTa B
COCIMHCHWH, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIECTBA B pPAacTBOpPE, HAXOIUThH
poCTerITyr0 (hOpMyITy BEIeCcTBa MO MacCCOBBIM HJIM MOJIBHBIM JOJISIM 3JICMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHUYECKUX PEAKIM C YYEeTOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIA TMPOAYKTa, 3HAYCHHS TEILIOBOTO
addexTa peakiuu, OonpeaessiTh COCTaB CMECEH;

— pelIaTh pacyeTHBIC 3aa9U 110 U3YYaeMbIM TeMaM Kypca XUMHH Pa3IHIHbBIX

THUIIOB U YPOBHA CJIIOKHOCTH, B TOM YHCJIC OJUMIIMAIHBIC, BBI6I/Ipa}I AICKBATHYIO



(GU3UYECKYI0 MOJIeNb, C HCIOJIL30BAHMEM 3aKOHOB M (POPMYII, CBS3BIBAIOIINX
bu3nYecKue BEINYHUHEI;

— coOmomath mpaBuiaa 0Oe3omacHOM paboThl B ytabopaTopuM  TIpU
WCITOJIb30BAHUU XUMHUYECKON TIOCYIAsl W OOOpYyIOBaHUS, a TakkKe IMpaBuUia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH BBITIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYCHHUID U COOMPAHHIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka M  YIJEKUCIOrOo Tas3a) M PEIICHHUI0
HKCIIEPUMEHTAJBHBIX 337a4 10 TeMaM Kypca, TMPEJCTaBIsATh Pe3yIbTaThl
AKCTIEpUMEHTa B (pOpMe BBIBOJIOB, JOKA3aTEILCTB, IpaUKOB, TAOJIUI] U BBISIBISATH
IMITUPUIECKUE 3aKOHOMEPHOCTH;

— MPUMEHSATH OCHOBHBIEC OIEpAIlUU MBICIIUTEIBLHON JACATENBHOCTH (aHATIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHNWEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU U3yUYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO- HAYYHBIMU METOJIaMU MMO3HaHUs (HAOI0ICHIE, U3MEPEHNE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

— TpUMEHATH TpaBWwia 0Oe30MacHOro oOpalieHus C  BEIIEeCTBaMH,
WCITOJIb3yEMBIMH B TTOBCETHEBHOM KU3HH, PABHJIA TOBEICHUS B IIEIISIX COSPEKCHUS
3I0POBbsI U OKPY’KAaIOIIEW TMPUPOIHON Cpenbl, MOHHUMAaTh Bpeid (OMacHOCTH)
BO3JICUCTBHSI HA JKMBBIC OPTraHU3MBI OINPEICICHHBIX BEIIECTB, MOACHITH Ha
IpUMEpPax CIocoObl YMEHBIICHUS W MPEAOTBPAIIEHUS WX BPEIHOTO BO3ICHCTBUSA,
3HAUCHUE KUPOB, OCIKOB, YIJIEBOIOB JIsl OPraHN3Ma YEJIOBEKa;

— UCIOJIb30BAaTh MOJIYYEHHBIEC MPEACTaBICHUS 0 cepax NpodhecCuoHaANbHON
NEATEILHOCTH, CBSI3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSMH, KaK OCHOBY
U1l Ipo(heCCHOHANBPHON OpUEHTAllMd W JIJIT OCO3HAHHOTO BBIOOpA XWMHUU Kak
po(UIHLHOTO MPeMETa IPHU MPOI0DKEHIH 00yUeHHUsI Ha YPOBHE CPEIHETO 00IIEeTOo
oOpa3oBaHus;

— y4acTBOBATh B MPOEKTHO-UCCIICIOBATEIHCKOMN ACSITEIPHOCTH XUMHUYECKON U

XUMMKO-3KOJIOTHYECKON HaIlPpaBJICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM KoanuectBo OcHoBHOe OcHoOBHBIE BUIBI (undposbie)
e MPOrpamMmbl JacoB coJiep:KaHue JIesTeJIbHOCTH oOpa3oBaTe/ibHbIE
pecypcebl
Pa3znesn 1. BenrecTBO M XUMH4YecCKasi peakius
IToBTOpEHME M
yriyOJieHue 3HaHU!
OCHOBHBIX Pa3JieliOB
Kypca 8 Kiacca. Pemenne
[Tepuoanueckuit KadyeCTBCHHEBIX 3aJ1a4
3aKOH U Y pacy€THBIX 3aJ1a4
[Tepuoanueckas 10 YpaBHEHUSIM
cHcTeMa XAMUYECKHX
XUMHAYECKUX peaKuuid.
. anemenToB J[.1. WNHnnBunyanbHbIe
[ToBTOpEeHUE U yriryOeHne 3HaHUN O
11 2 Menpeneesa. WJIM TPYIIIOBbBIE

BCIICCTBC

Crtpoenue BermiecTsa.
XuMHUecKas CBSI3b.
MexMonekynsHble
B3aNMOJICHCTBHS.
Tuner
KPUCTAJUTHIECKUX
pemérok. OCHOBHbIE
KJ1acChl
HEOPraHUYECKHUX
COCIUHEHUH

MIPOEKTHI:
[Tepuoanueckuit
3akoH /I.H.
Menneneesa u
pa3BUTHE
COBPEMEHHOM
(GU3UKN U XUMHH




1.2

OcHOBHBIE 32aKOHOMEPHOCTHU
MMPOTCKAHUA XUMHUYCCKUX peaKHI/If/'I

DJ1€eMEHTHI
XUMHYECKOH
TEPMOJIMHAMUKH.
3akon ['ecca.
Cxkopoctb
XHUMHYECKON
peakuu. DakTopkl,
BIIUSIONINE HA
CKOPOCTH
XUMHUYECKOH
peakuuu. [Tonstue o
XUMHYECKOM
PaBHOBECHH,
npuHuum Jle
[Iatense.
OKHCIIMTENBHO-
BOCCTAHOBUTEJILHBIE
peakiumn

OObsicHeHnE U
MPOTHO3UPOBAHUE
3aBUCHUMOCTH
CKOpPOCTH
XHUMHYECKOU
peaKkiuu oT
Pa3IUYHBIX
(hakTopoB.
IIporao3zupoBanue
BO3MOXKHOCTH
MPOTEKaHUS
XHUMHYECKHUX
peakuuii B
Pa3IMYHBIX
YCIIOBHSIX.
CocraBnenune
ypaBHEHUI
OKHCJIUTEILHO-
BOCCTAaHOBHUTEIIBHBIX
peakuuii ¢
HCIOJIb30BaHUEM
MeToaa
AJIEKTPOHHOTO
OanaHca.
[IpoBenenue
AKCTIEPUMEHTA —
N3yuenue
3aBUCHMOCTH
CKOpOCTH
XUMHUYECKOM

https://xn--

hlaafgkbnx.xn--
plai/pages/video-

collection/chemistry/
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peaKkiuu OT
pa3IMYHBIX
(hakTOpoB. —
Pemenue
JKCIIEPUMEHTAIIbHBIX
3a/1a4 10 TeMe
«OKUCIUTENHHO-
BOCCTAHOBUTEIBHBIE
peakuuny». Pemenune
pacdETHBIX 3a1a4
Pa3IMYHOrO YPOBHS
CJIO)KHOCTH, B TOM
quCIe
OJINMITHA/IHBIX, 110
teme «OCHOBHBIE

3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMHAYECKHAX
peaxkuuii»
Onektponutudeckass ~ CocrtaBieHue
JIHCCOIIHAIINS. ypaBHEHUU
XuMHudeckne JUCCOIMAIIuU
peaKkuuu B KHCJIOT, IIeIoUe 1
. https://xn--
pacTBopax. COJIEH, TTIOJIHBIX U
DIEKTPOIUTHYECKAsT JUCCOLIHAITHSI. . hlaafgkbnx.xn--
1.3 CuipHbIE U cl1a0bIe COKpaIIEHHBIX ) i
XUMHUYECKUE PEAKIIUU B PACTBOPAX . plai/pages/video-
AIEKTPOJIUTHI. MOHHBIX YPaBHEHUI . .
. collection/chemistry/
CreneHn peakiuii HOHHOTO
JTMCCOITUAITHH, oOMEHa, KpaTKuX
KOHCTaHTa WOHHBIX YpaBHEHUM
JTMCCOITAAITHM. peaKkuuii ruIpoIn3a
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HNounnoe

IMPONU3BCACHUC BOABI.

Bonopoansrit
MOKAa3aTellb.
Peaknuu noHHOTO
oOmena. I'maponus
coleit

coueit. [IpoBenenue
AKCIEPUMEHTA —
Peaknuum noHHOIO
oOMeHa. —
PacnosnaBanue
pacTBOPOB COJIEH C
IIOMOIIILIO
WHJUKATOpa. —
Pacno3naBanue
HEOPTraHUYeCKUX
BEILIECTB C IIOMOIIBIO
Ka4yeCTBEHHBIX
peakuii Ha HOHBI. —
Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TeEME.
Pemenne
KauyeCTBECHHBIX 3a1a4
U pacu€THBIX 3a7a4
Pa3IMYHBIX TUIIOB U
YPOBHEM CII0KHOCTH,
B TOM YHCIIC
OJIMMITHAIHBIX, TTO
TEME
«INEKTPOIUTHYECKAS
JTUCCOITHAITHS.
XHUMHUYECKHE
peakuuu B
pacTBopax»




Hrtoro

Paznen 2. HeMeTaJJIBI M X COeAUHEHHUS

2.1

2.2

OO0m1as XxapakTepuCcTUKa
xumuueckux AeMeHToB VIIA-
rpynnsl. ['agoreHsl

OO01mas xapakTepucTHKa
XUMHAYECKHUX d1eMeHTOB VIA-
rpynnsl. Cepa 1 €€ coequHEHMs

OOmas
XapaKTepPUCTUKA
HEMETAJIJIOB.
I"anorenst. Xmop u
€ro Ba)KHEHIIIne
COE€OUHEHMUS

OOmasa
XapaKTepUCTHKA
XUMUYECKUX
aneMeHTOB VIA-
rpynnsl. Cepa u eé

IIpoBenenue
SKCIEPUMEHTA —
O3HaKOMIICHHE C
oOpasmamu
MPUPOAHBIX
XJIOpUJIOB
(ramoreHu1oB). —
N3ydenue cBoricTB
COJISHOM KHMCJIOTBL. —
KadecTBeHHEIC
peakLyu Ha XJIOpUI-,
OpoMuI- M HOOHI-
noHbl. — [lonyuenne
COJISHOM KHMCJIOTBHI,
U3ydeHHe eé
CBOICTB. Pemenne
Ka4yeCTBEHHEIX 3a/1a9
W pACYETHBIX 33724
BBICOKOI'O YPOBHS
CIIOKHOCTH U
OJIMMITHAIHBIX, 10
Teme «['ajmoreHe»

[IpoBenenue
JKCIIEPUMEHTA —
N3yuenue
XUMHYECKHUX CBOWCTB
pa3baBieHHON

https://xn--
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BaOKHEUIIINE
COEIUHEHUS

CEPHOU KUCJIOTHI. —
[IpoBenenue
KaueCTBEHHBIX
peakuuii Ha
cynbdua-, cynbur-
U cynb(daT-uoHbI
Pemenue
KaueCTBEHHBIX 3a]1a4
U pacy€THBIX 3a1a4
Pa3IMYHBIX TUIIOB U
YPOBHEM CII0KHOCTH,
B TOM YHCIIE
OJINMITHA/IHBIX 11O
teme «Cepa u eé
COCJIMHECHHUS
NunuBunyanbHbIe
WJTU TPYTIIOBBIC
MIPOEKTHI 110 TEME
«Cepau ee
COEJIMHEHU S

2.3

OO1mas xapakTepuCcTHKa
XUMHUYECKHX 3JIeMEeHTOB VA-
rpynmsl. A3oT, pochop u ux
COEIIMHEHUS

OOmasa
XapaKTEePUCTUKA
anemeHToB VA-
rpynmnsl. A30T U €ro
BaKHEUIINE
COCIMHEHUSI.
docdop u ero
COEIMHEHUS

[IpoBenenue
AKCTIEPUMEHTA —
N3yuenne
XAMHYECKHUX CBOMCTB
coJieif aMMOHUS. —
KauecTBeHHas
peakius Ha HOH
amMmMoHus U ocdar-
noH. — [lonyuenne
aMMHaKa U U3y4eHue

https://xn--

hlaafgkbnx.xn--
plai/pages/video-

collection/chemistry/
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2.4

OO61mas xapakTepucTHKa
XUMHYECKHX 351eMeHTOB 1V A-
TPYIIIBL. YTIEPOJ U KPEMHUMN, UX
COEIMHEHUS

Oomias
XapaKTepUCTUKA
sneMmenToB |VA-
TPYIIIBL. YTIEPOa U
ero BayKHEHUIIIHIe
COCIUHECHMUS.
Kpemuuii u ero
BayKHEHIIIE
COCIUHEHMUS

€ro CBOMCTB. —
N3ydenue cBoricTB
a30THOM KUCJIOTBHI.
Pemenue
KaueCTBEHHBIX 33]1a4
U pacy€THBIX 3a1a4
BBICOKOT'O YPOBHSI
CJI0)KHOCTH U
OJINMITHA/IHBIX 110
TeMe «A30T ero
COEJIMHEHU S
WHnuBunyanbHbIe
WJIU TPYNIOBBIE
MIPOEKTHI 110 TEME
«A3o0T, pochop u ux
COETUHEHUS»

IIpoBenenue
JKCIIEPUMEHTA —
AncopOrmst
PacTBOPEHHBIX
BEIIECTB
AKTUBUPOBAHHBIM
yrieM. — [lonmyuenue,
cobupanue,
pacrno3HaBaHHE U
H3y4YECHUE CBOKCTB
YTJIIEKUCIIOro Trasa. —
B3anmMuble
MIpEeBpALCHUS
KapOOHATOB H

https://xn--
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THJIPOKapOOHATOB. —
KauectBeHHsbie
peakuuu Ha
KapOoHaT- U
CUJIMKAT-UOHBIL. —
[Tonyuenue oxcuna
yraepoaa(1V) u
U3Y4YEHUE €ro
CBOMCTB. — Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 10 TeMe
«Baxnenmme
HEMETaJUIbl U UX
COEJIMHEHUS.
Pemenue
KaueCTBEHHBIX 3a]1a4
U pacy€THBIX 3a/1a4
Pa3IUYHBIX TUIIOB U
YPOBHEN CII0KHOCTH,
B TOM YHCIIE
OJINMITHA/IHBIX, T10
TeMe «YTIepoa u
KPEMHHI U UX

COCIMHEHUS»
Hroro 13
Paszpnen 3. Metauuibl U MX COEAMHEHHS
Ob6mas [TpoBeneHue it
. s://xn--
3.1 OO6ume cBoiicTBa METAIIOB 2 XapaKTepUCTHKA AKCIIEPUMEHTA —
. hlaafgkbnx.xn--
XUMUYECKUX B3aumoneiictBue
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3JICMEHTOB —
METaJIOB Ha
OCHOBAHMH HX
MOJIOXKEHUS B
[Tepuoanueckoit
CHCTEME
XAMHYECKHAX
anemenTtoB J[.1.
Menaenaeena u
CTPOCHUS aTOMOB.
OO01I1e XUMHYECKUE
CBOIICTBa METAJIIOB
Koppo3sus meramios.
CruaBbl METAJLIOB.
OO0mIre crnocoOsl
TIOJTyYCHUS
METAaJIJIOB.
DIIEeKTPOIN3

METAaJIJIOB C BOJOH, C
pacTBOpamu cojiei 1
KucioT. Pemenne
KayeCTBEHHBIX 3a1a4
Y pacu€THBIX 3aj1a4
Pa3IMYHBIX TUTIOB U
YPOBHEMN CIIOKHOCTH,
B TOM YHCJIE
OJIMMITHAIHBIX, 10
Teme «OO0mme
CBOMCTBA METAIIOBY.
WNuauBuayanbHbie
WJIH TPYIIIOBBIE
MPOEKTHI 110 TEME
«CBolCTBa METAJIJIOB
U UX IPUMCHCHHEC)

plai/pages/video-

collection/chemistry/

3.2

Baxneiinme MeTammuibl U UX
COEeIMHEHUS

Mertanns!l A-rpymim.
[I{enouHbIe METATIIBI
1 UX BOKHEHIITHE
COEIMHEHHUS.
[llenouno3eMenbHBIE
METaJjIbl, MATHUH U
UX BaKHeHIme
COCIMHCHMUS.
AIIOMUHUH U €T0
Ba)KHEHIIINE
COCIUHCHMS.
Merannel b-rpymnm.

IIpoBenenne
AKCTIEPUMEHTA —
OxkpamuBanue
TIJIAMEHU COJISIMHU
METaJIOB. —
B3aumoneiicteue
TUAPOKCHUJIOB HATPUS
Y KaJIBLIMS C OKCUIOM
yraepona (1V) u
KHCIIOTAMHU. —
Uccnenosanue
CBOMCTB KapOOHATOB

https://xn--
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Menb u cepedpo u
NX BaKHEHIINE
coenuHenus. [{luHk u
€ro BaKHEHIIIIE
COEIMHEHH.
Kene3o u ero
Ba)KHEHIIIIE
COCIMHCHUS

U TUAPOKApOOHATOB
KaJIbIIHS, JKECTKOU
BOJBI. —
Uccnenosanue
aM(pOTEPHBIX
CBOICTB
THAPOKCUJIOB
aJIOMHHUS U IIUHKA.
— N3yuenue
MIPOIIECCOB
MOJTy4eHUs
THAPOKCH]IOB
JKeliesa, uxX
XHUMHYECKHUX
CBOICTB. —
KécTtkoCcTh BOJBI 1
METOJBI €€
YCTpaHEHUS. —
Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TeMe
«Baxxneiimue
METaJUIbl U UX
COCIMHEHUS, —
KauecTBeHHBIC
peaKIfy Ha HOHBI
MarHus, KaJblus,
AJTFOMUHUS, IIMHKA,
xKenesa(2+),
xkenesa(3+),




meau(2+),
cepeopa(+1).
Pemenne
KadyeCTBEHHBIX 3aJ1a4
Y pacy€THBIX 3aJ1a4
Pa3IMYHBIX TUIIOB U
YPOBHEMN CIIOKHOCTH,
B TOM YHCJIIC
OJIMMITHAJTHBIX,, 1O
Teme «MeTaluisl 1 UX
COCTMHEHHUS)
WNunuBunyanbHbie
WJIU TPYNIOBBIE
MIPOEKTHI 110 TEME
«Baxneimme
METaJUIbl U UX

COCTUHEHUS)
Hroro
Paznen 4. Xumus u okpy:kaiomas cpeaa
BemecTBa 1 MaTepuansl B )KU3HU
4.1 yenoBeka. OCHOBBI IKOJIOTUYECKON
IPaMOTHOCTH
Hroro
Pazgen 5. O0001eHue 3HAHUI
. Beimonnenue
[ToBTOpeHUE 1 0600IIeHNE 3HAHU T [ToBTOpeHME U
. IKCIIEPUMEHTA —
5.1 OCHOBHBIX pa3zesioB KypcoB 8—9 000011eHIE 3HAHWH,
Pemenue
KJIACCOB MOJTYYEHHBIX TIPH

SKCIICPUMCHTAJIbHBIX




M3Y4YEHUU Kypca
XuMuu 89 Kiaccos

3a/1a4 110 TeMe
«MeTabl,
HEMETAJIJIbI U UX
COCUHEHUS»
Pemenue
Ka4eCTBEHHBIX 3a]1a4
U pacy€THBIX 3a/1a4
Pa3JINYHBIX TUIIOB U
YPOBHEM CIIOKHOCTH,
B TOM 4HCJIE
OJIMMIINAJHBIX, 10
U3Y4YECHHBIM TEMaM

Hroro

OBIIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

IHOYPOYHOE IIVTAHUPOBAHUE

34

KoanuectBo yacos JJIeKTPOHHBIE
uupposeie
Nen/m  Tema ypoka Kontpoabubie IIpakTunueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
https://xn--
IIpaktukym. [lepnoanueckas cucrema h1aafekb
aafgkbnx.xn--
1 xumuueckux aymemenToB .. Menneneena. 1 ) .
plai/pages/video-
Crpoenue BemiecTBa. XMMHUUYECKasl CBS3b ] _
collection/chemistry/
5 [Ipaktrkym. OCHOBHBIE KJ1acChl 1 https://xn--

HEOPraHUYECKUX COECIUHEHUN

hlaafgkbnx.xn--



https://моиуроки.рф/pages/video-collection/chemistry/
https://моиуроки.рф/pages/video-collection/chemistry/
https://моиуроки.рф/pages/video-collection/chemistry/
https://моиуроки.рф/pages/video-collection/chemistry/
https://моиуроки.рф/pages/video-collection/chemistry/
https://моиуроки.рф/pages/video-collection/chemistry/
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collection/chemistry/

[IpakTukym. Di1€MEHTHl XUMHUYECKON
TEpMOJMHAMHKU. 3aKkoH ['ecca

https://xn--

hlaafgkbnx.xn--
plai/pages/video-

collection/chemistry/

[IpakTukym. CKOpOCTb XUMUYECKON PEAKIIUH.
@DakTOpPBI, BIUAIOIIKNE HA CKOPOCTh XUMHYECKOU
peakuuu. [IoHATHE O XMMUYECKOM PaBHOBECHH,
npunuun Jle [laTense

https://xn--
hlaafgkbnx.xn--
plai/pages/video-
collection/chemistry/

[IpakTukym. OKuCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIUU

https://xn--
hlaafgkbnx.xn--
plai/pages/video-
collection/chemistry/

HpaKTI/IKYM. BJIGKTpOJII/ITI/IIIeCKaH Jucconuanus.

XuMHu4ecKue peakiuu B pacTBopax. CUIIbHBIE U
ciabblie MeKTPOoauThl. CTENeHb JUCCOIHAIINH,
KOHCTaHTa aucconuanuu. MonHoe
MPOU3BEJEHNE BOIbI. BOTOpOAHBIN OKa3aTENb

https://xn--

hlaafgkbnx.xn--
plai/pages/video-

collection/chemistry/

[IpakTukym. Peakunu HoHHOTO OOMEHa.
I'maponus coneit

https://xn--

hlaafgkbnx.xn--
plai/pages/video-

collection/chemistry/

IIpakTukym. Pemenune 3agay no teme
«OQNEeKTpoIUTUYECKas TUCCOLMALINS.
XUMHUUYECKUE PEAKIIUU B PACTBOPAX)»

https://xn--

hlaafgkbnx.xn--
plai/pages/video-

collection/chemistry/

[Ipaktukym. OO11ast XxapaKTepUCTUKA
HeMeTaI0B. [ ajioreHsl

https://xn--
hlaafgkbnx.xn--
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plai/pages/video-

collection/chemistry/

10

[IpakTukym. Xu10p 1 €ro BaxxHeHIIMe
COCIMHECHUSA

https://xn--

hlaafgkbnx.xn--
plai/pages/video-

collection/chemistry/

11

[IpakTuxkym. O61mas XxapakTepucTuka
XUMHUYECKHX 3J1eMeHTOB VIA-rpynmbl

https://xn--
hlaafgkbnx.xn--
plai/pages/video-
collection/chemistry/

12

13

14

[Ipaktukym. Cepa u €€ BaKHEHIINE COCIUHEHUS

[Ipaktukym. Pemenre 3aga4d o ypaBHeHUSAM
XUMHUYECKHUX PEAKIIUH

[IpakTukym. OOmiast XxapakTepucTUKa
anemMeHTOB VA-Tpynmbl. A30T B €r0 CBOMCTBA

https://xn--

hlaafgkbnx.xn--
plai/pages/video-
collection/chemistry/
https://xn--

hlaafgkbnx.xn--
plai/pages/video-

collection/chemistry/

https://xn--

hlaafgkbnx.xn--
plai/pages/video-

collection/chemistry/

15

[IpakTukym. BaxkHeimme coeAMHEHNs a30Ta

https://xn--

hlaafgkbnx.xn--
plai/pages/video-

collection/chemistry/

16

[IpakTukym. Pemenue pacu€THbIX 3a1a4 1Mo
TeMe «A30T U €ro BaXKHEHUIIINE COSTUHEHUS

https://xn--
hlaafgkbnx.xn--
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plai/pages/video-

collection/chemistry/

[Ipaktuxkym. @ochop u ero BaxxHenmme

https://xn--
hlaafgkbnx.xn--

17 . .
COCTUHEHUSA plai/pages/video-
collection/chemistry/
https://xn--

18 O6mmas xapakrepuctuka 3nemeHToB 1VA- hlaafgkbnx.xn--

IpyNIbl. YTIEPOA U €ro CBOMCTBA plai/pages/video-
collection/chemistry/
https://xn--

. hlaafgkbnx.xn--

19 [Ipaktukym. Baxuneime coequHeHus yriepoia blai/pages/video-
collection/chemistry/
https://xn--

. hlaafgkbnx.xn--

20 [Ipaktukym. Kpemuuii u ero coeimHeHus ] )
plai/pages/video-
collection/chemistry/
https://xn--

21 [Ipaktukym. Pemenne pacu€THeix 3ama4 1o hlaafgkbnx.xn--

YpPaBHEHUSM XUMUYECKHX PEaKIUn plai/pages/video-
collection/chemistry/

OO0mias XxapakKTepruCTUKa XUMHIECKIX

3JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX

29 nonoxxeHus B Ilepuoanueckon cucreme

XUMHYECKHX d1eMeHToB J[.J. MeHaeneeBa u
cTpoeHus aToMoB. OO0IIHEe XUMUYECKHE
CBOMCTBAa METAJIOB
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Koppo3zus merannoB. CrutaBbl METaIOB.

https://xn--
hlaafgkbnx.xn--

23 OO61mue criocoObl MOTYYeHUST METAILIOB. . .
plai/pages/video-
DIIEeKTPOIN3 . .
collection/chemistry/
https://xn--
24 [Ipaktuxkym. lllenoynsie MeTaIIBI U UX hlaafgkbnx.xn--
BayKHEMIIINE COeTUHEHUS plai/pages/video-
collection/chemistry/
https://xn--
o5 [IpakTukym. IllenouHo3eMenbHBIE METAIIIBI, hlaafgkbnx.xn--
MarHuyl ¥ uX BaKHEUIIIHE COEINHEHUS plai/pages/video-
collection/chemistry/
https://xn--
26 [IpakTukym. ATIOMUHUN U €70 BaKHEHIIINE hlaafgkbnx.xn--
COCIMHECHUS plai/pages/video-
collection/chemistry/
https://xn--
OO0m1as xapakTepucTuKa MeTauioB b-rpym. h1aafekb
aafgkbnx.xn--
27 [Ipaktukym. Menp, cepedpo, ITUHK U UX ) )
N plai/pages/video-
Ba)KHEHIIINE COeqUHEHNS . .
collection/chemistry/
https://xn--
28 [IpakTukym. XKeneso u ero BaxxHeimume hlaafgkbnx.xn--
COEIMHEHUS plai/pages/video-
collection/chemistry/
. https://xn--
Bakueiiue BelecTBa 1 MaTepualibl, 00JIacTH h1aafekb
aafgkbnx.xn--
29 ux npuMmeHeHus. HoBele Matepuaisl u

TCXHOJIOTHH. HpI/IHI_[I/Il'ILI «3€JICHON XMMUN

plai/pages/video-

collection/chemistry/
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XUMHUS U 310pOBBE. DKOJIOTUYECKUE TPOOIEMBI,

https://xn--
hlaafgkbnx.xn--

30 CBSI3aHHBIE C COCIMHCHUSMH yTIIepO/Ia, a30Ta, 1 _ )
plai/pages/video-
CEPBI, TSKEIBIX METAIIOB - i
collection/chemistry/
https://xn--
[Tpaktuxym. O600meHne n3ydyeHHoro. Pemenue h1aafekh
aafgkbnx.xn--
31 Ka4eCTBEHHBIX M KOJIMYECTBEHHBIX 3a/1a4 10 1 - i
plai/pages/video-
W3YYEHHBIM TEMaM ) }
v collection/chemistry/
https://xn--
[Ipaktukym. O600menne n3ydeHHoro. Pemenne h1aafekb
aafgkbnx.xn--
32 Ka4EeCTBEHHBIX M KOJIMYECTBEHHBIX 3a/1a4 10 1 - i
plai/pages/video-
W3YYEHHBIM TEMaM ) }
i collection/chemistry/
https://xn--
[Ipaktukym. O606meHNe n3ydeHHoro. Pemenne hiaafekb
aafgkbnx.xn--
33 KauyeCTBEHHBIX U KOJIMYECTBEHHBIX 3a7a4 I10 1 i )
plai/pages/video-
A3YYEHHBIM TEMaM . .
v collection/chemistry/
https://xn--
[IpakTukym. OGo0uIeHNe u3ydeHHoro. Pemenne h1aafekb
aarg nx.xn--
34 Ka4eCTBEHHBIX U KOJMYECTBEHHEIX 3aJ1a4 110 1 - i
plai/pages/video-
W3y4YEHHBIM TEMaM . .
v collection/chemistry/
OBIHIEE KOJIMYECTBO YACOB 110 34

INPOI'PAMME
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