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HOACHUTEJIBHAA3SAIIUCKA

OO0was xapakrepucTHKa Kypca

PaGouass mnporpamma Kypca BHEYPOUHOM JEATEIBHOCTH «XUMHUUECKas
naboparopusi»(nanee—IIporpamma) cocraBieHa st 9xiacca Ha OCHOBE IMOJIOKEHUIM
U TpeOOBaHUM:

— (¢enepaibHOrO  TOCYAapCTBEHHOr0  00pa3oBaTENbHOTO  CTaHAapTa
OCHOBHOTO oOuiero oOpa3oBaHusi (yTBEpKIE€H NpHKa3oM MuHucCTepcTBa
npocsemienus Poccuiickoit @eneparuu ot 31 mas 2021 r. Ne 287);

— ¢enepasibHOM  00pa3oBaTENbHOM  MPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBanus (yTBep)KJIeHa MpukazoM MUHUCTEpPCTBa MpocBelieHus Poccuiickoii
®enepanuu ot 18 masg 2023 r. Ne 370).

[Iporpamma yzaenser oco0oe BHHMAaHHME BBINOJHEHUIO OO0YyYarOU[UMHUCS
XUMHYECKOTO JKCIIEPUMEHTa, YTO TO3BOJIMT MM HA TMPaKTUKE HU3YYUTh
3aKOHOMEPHOCTH NPOTEKaHUs XUMHUYECKUX IPOLECCOB, PA3BUTh NPAKTUYECKHUE
YMEHHUS M HaBBIKM IUIAHUPOBAHUSA, TMOATOTOBKH, TIPOBEJCHUS, aHalIW3a |
UHTEPIPETAUU  TOTYYEHHBIX OJKCIEPUMEHTANbHBIX PE3YJIbTaTOB, HAYYUTHCS
OPUMEHSTh TEOPETHUYECKHE 3HAHUA JUIsl OOBSCHEHUS XUMHYECKHX IMPOIIECCOB,
OPOUCXOISALIMX B TOM YHUCJIE B CUTYalUsX XKU3HEHHOTO xapakrtepa. Oco3HaHHOE
BBIMIOJTHEHUE XUMHUYECKUX IKCIIEPUMEHTAIBHBIX pabOT CIOCOOCTBYET MOBBIIICHUIO
MOTHBALIMH K U3yUYEHUIO XUMUHU.

[Iporpammoit  mpeaycMOTpEeHO  TakXke  pelleHHe  O0y4aroluMHUCS
KaueCTBEHHBIX Y KOJIMYECTBEHHBIX 3a7a4 Pa3JIUYHbIX TUIIOB U YPOBHEU CIIOAKHOCTH.
BbInosIHEHHIO XMMHYECKOTO JKCIIEPUMEHTAa W PEHICHUI0 3aJad  00s3aTelbHO
JOJIKHO TIPEIIECTBOBATh 3HAKOMCTBO OOYYAIOMIMXCS CO CBA3aHHBIMH C HUMH
AJIEMEHTaMH COJIEPKAHUS.

[Iporpamma kypca BHeypouyHOH aestenbHOcTH «lloaroroBka k OI'D mo
XUMUN» OyaeT BocTpeOOBaHa OOYYAONTUMHUCS, KOTOPhIE MOTHBUPOBAHBI K
OCO3HaHHOMY BBIOODY Tpodeccuii, CBI3aHHBIX C MPUMEHEHUEM XUMUYECKUX 3HAHHIM.

eab 1 3a1a4M Kypca

Hean Ilporpammbl  — oOecrneyuTh HWHAMBUAYAJIbHBIE TMOTPEOHOCTH
oOydJarommxcs B W3YyYEHWH XUMHUHA B YCJIOBHSX, KOTJa YYeOHBIH IJIaH
o0Opa3oBaTeILHON OpPraHU3aIluy MIPEeIyCMaTPUBACT U3YUEHUE YUeOHOTO IpeaMeTa
«XuUMHUS» TOIHKO Ha 6a30BOM YpOBHE.

[Ipennaraemass  I[lporpamma  yuuTBIBA€T  TCHUXOJOTO-TIEAArOTHUECKHE
OCOOEHHOCTH COOTBETCTBYIOIIEH BO3pACTHOM KaTeropuu oOyuatomuxcs. Ee
OCBOCHHE CITOCOOCTBYET PA3BUTHIO Y OOYYAIOMIMXCA HMHTEPECa K M3YUCHUIO XUMHUHU
u cdepaMm ACSITEIBHOCTH, CBS3aHHBIM C XUMHEH, MOTHUBAIMM K OCO3HAHHOMY
BBEIOOPY COOTBETCTBYIOMIETO POMUIIS U HAMIPABICHHOCTH JATbHEHUIIIET0 00yUeHUSI.

N3yuenue kypca HammpaBiaeHO Ha (OPMUPOBAHUE Y OO0YUAIOIITIXCS:

— CHUCTEMBbI XUMHUYECKHX 3HAHWHA KaK KOMITOHCHTAa €CTECTBCHHO- HAyYHOU
KapTUHBI MHUpPA, KaK OCHOBBI JJIs TOHWMAHUS XUMHUYECKOW CTOPOHBI SIBICHUIMA
OKPYXAaIOIIEro MUpPa,;

— WHTEpeca Ha TNPOAOKeHHE OOyYeHHsI Ha YypOBHE CpEIHETOo O0O0IIero



o0pa3oBaHwUsl.

B pamkax penieHust OCHOBHBIX 3a71a4 [IporpamMmel 10JKHO OBITE 00€CTIEUEHO:

— mpu oOIIeHHe OOYYarONIUXCS K CaMOCTOATENbHOW TIO3HaBaTENbHOU W
MCCJIEeI0BATEIbCKON AEATENbHOCTH, K HAYYHbIM METOJaM MO3HAHUS;

— (opMupoBaHUEe Yy 00yUYaIONIMXCSI MOTHUBAIIMU U Pa3BUTHE CIIOCOOHOCTEH K
M3YUYCHUIO XUMUU;

— (¢dopmupoBaHuE y 00YyYaIOMIMUXCS YMEHUN OOBSICHATh U OLICHUBATH SIBJICHUS
OKPYXAaIOIEr0 MHUpa, WCIOJb3ysl 3HAHUS M ONBIT, MOJYyYEHHbIE MPU H3YYECHHUU
XUMUU, IPUMEHSTh UX MPU PEIICHUH MTPOOeM B TOBCEIHEBHOM KU3HU U TPYAOBOM
JESITeIbHOCTH;

— OCO3HAaHHE OO0Yy4YalIUMHUCS I[EHHOCTH XHUMHYECKUX 3HAHUU B KU3HU
YeJIOBEKa, MOBBIIIEHUE YPOBHSI AKOJIOTMUECKOW KYJIbTYphl, HENPUATHE IEUCTBHIA,
IIPUHOCSIIMNX BPEJl OKPYKAIOIIEH Cpelie U 310POBBIO JIFOIEH;

— mpuoOpeTeHre OO0ydYaloIMMHCS  ONbITa CAMOIIO3HAHUSA, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMM), HEOOXOIUMBIX [IJIi Pa3JUYHBIX BHUJOB
JeSTENbHOCTH.

MecTo Kypca B 00pa3oBaTejIbHOM Ipoliecce

[Iporpamma kypca «Xumudeckasi 1abopaTopus» pacCuuTaHa Ha PeaTu3aIuio
B TeueHne 68 ydueOHBIX 4acOB B paMKaX BHEYPOUHOU AESTENBHOCTH B 9 Kiacce.
Kypc moxxer OBITH HCIONB30BaH it oOoramieHus: 0a30BOTO Kypca XHUMHH
IPAKTUKO-OPUEHTUPOBAHHBIM COJICPKAHUEM U aKTUBHBIMU BUAAMH JI€ATEIHLHOCTH
oOydaromuxcs. [IporpamMmma sBisieTCss COAEpPXKATENbHBIM M METOJIUYECKUM
OPUEHTUPOM JIJIsi COCTABIICHUS TI€laroraMu paboyux Mporpamm.

[Iporpamma Kypca BHEYPOUHOM NEATETLHOCTH «XHUMHUYECKas J1abopaTopus»
HalpaBJIeHa Ha JIOCTH)KEHHE pe3yJbTaTOB, KOTOPBIE MOMOJHSIOT WU YIIIyOJSIOT
chopmyupoBaHHbIE B (efiepanbHON pabouei mporpaMMe 1Mo y4eOHOMY MpeaMeTy
«Xumus» (6a30BbIi ypOBEHB) TPeOOBAHUS K MPEIMETHBIM PE3yIbTaTaM.

JlesTenbHOCTD 00y4Jaromuxcs npelycMaTpuBaeT aKTUBHOCTh U
CaMOCTOSITEJIbHOCTh, COYETACT WHIUBUIYAIbHYIO U TPYNIOBYIO (OPMBI pabOTHI.
CTpyKkTypupoBaHHE TEMaTUYECKOTO MIaHupoBaHus B IIporpamMme cOOTBETCTBYET
MOPSAIKY U3YUEHHUS Pa3/ieJioB U TeM XMMUHU Ha 0a30BOM YpOBHE B OCHOBHOM ILIKOJIE
U obecreunBaeT TEM CaMbIM I[IPEEMCTBEHHOCTb YPOYHOW U BHEYPOUHOMH
JeSITETbHOCTH.

[IpennoxeHHbIE 3JEMEHTHI COJEPKaHUS U BUABI JEATEIBHOCTH MOTYT OBITH
KOHKPETH3UPOBAaHbl C YYETOM HMHJIMBUIYaJbHBIX 3alpoOCOB OOy4YaroIIUXCs.
Pacmpenune copepxkaHuss U BUIOB JIEATEIBHOCTH CBS3aHO C BO3MOKHOCTBIO
BbIOOpa TeNaroroM pa3jMYHBIX BapHAHTOB Y4eOHO-METOAMYECKOTO OOecreueHus
Kypca, a Takke C CYLIIECTBYIOIIMMHU YCJIOBUSIMU UIKOJBbHOM HH(POPMAIMOHHO-
o0pa3oBaTEIBLHON CPEIBI.



COJAEPKAHUE OBYYEHMUSA

Pazgen 1. OcobennocTu OI'D mno xumum. 2 yaca

OcobOennoctu mnpoeaeHuss OI'D mo xumuu. Koguduxatop cneundukanus KUM s
nposeaeHus OI'D no xumun. [{emoBepcust OI'D no xumuu. MHbopManoHHbIE peCypChl MO
noarotoBke k OI'D.

Paznen 2.1lepunoauueckniizakon u Ilepuoanueckasi cucreMa XUMHYECKHUX 3J1€MEHTOB
.. MenaeseeBa. CTpoeHue aTOMOB. XMMHYECKAS CBSA3b.

Crpoenue aroma. CTpoeHUE 3JIEKTPOHHBIX 000JOYEK aTOMOB MepBbIX 20 3JI€MEHTOB
nepuoanueckoi cucremsl J[.MI. MenneneeBa. CoBpeMEHHBIE NPEICTABICHUS O CTPOCHUU
atoma. JIBwkeHue »oiekTpoHa B arome. ATomHasi opOutanb. [lociaegoBaTenbHOCTH
3arMOJIHCHUS DJIEKTPOHHBIX 000JIOYEK B aToMaX. DJEKTPOHHbIE W Tpaduyeckue (GopmMyIibl
aTOMOB 2JIeMeHTOB. PaboTa ¢ TpeHUPOBOUYHBIMH TECTAMU T10 TEME.

[lepuonnyecknii 3aKOH W MEPHUOJIMYECKAs CHCTEMa XUMHUYECKUX »dJjemMeHToB JIN.
MenneneeBa. ['pynmnbsl U TEPUOABI NEPUOIUYECKON CUCTEMBL. DOUBNYECKUU CMBICIT
MOPSIIKOBOTO HOMEpa XHMHUYECKOTO JJEMEHTa. 3aKOHOMEPHOCTH W3MEHEHUSI CBOWCTB
JJIEMEHTOB W HWX COEJUHEHUNW B CBS3M C IIOJOXKEHHEM B TEPUOJUYECKON CHUCTEME
XUMHUYECKHX JJIEMEHTOB. XapaKTepUCTHKA XUMHUYECKHUX CBOHCTB DJIEMEHTOB TIJIABHBIX
MOATPYNI U TEPUOIUYHOCTD UX U3MEHEHUsSI B CBETE JICKTPOHHOTO CTpoeHUst atoma. O01as
XapakTEepPUCTHUKA JIEMEHTAa Ha OCHOBE €ro MOJIOKEHUs B mnepuoaunueckor cucreme . .
MenpeneeBa. Pabora ¢ TpeHUPOBOYHBIMU TECTAMU TI0 TEME.

Crpoenue BemiecTB. XHMHUYECKAsl CBA3b: KOBAJICHTHas (MOJISIpHAsT W HEMOJSpHAasA),
VWOHHAsI, METAJUINYECKasl. XUMHUYECKasl CBsA3b aTOMOB. KoBaJleHTHas CBA3b U MEXaHU3M €€
oOpazoBanus. [longpHas u HemossipHas KoBajieHTHasi cBA3b. CBOMCTBAa KOBAJIEHTHOM CBSI3H.
DJNEKTpOHHbIE U CTPYKTypHbIe (opmynbl BemecTB. MoHHas cBs3b W MeXaHU3M €€
oOpazoBanus. CBoiicTBa HOHOB. MeTtayuinueckas cBs3b. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMHU
10 TEME.

BasieHTHOCTh XMMHYECKUX 3JI€MEHTOB. CTENEHb OKHUCICHHS XUMHYECKUX AJIEMEHTOB.
Banentneie 3nekTpoHbl. BaneHTHOCTh. BasieHTHBIE BO3MOXKHOCTH aToMOB. CTElNeHb
okucienus. Pabora ¢ TpeHUPOBOUHBIMU TECTAMU TI0 TEME.

IIpocTeie u cnoxHble BemecTBa. (OCHOBHBIE KIACChl HEOPTraHMYECKUX BEUIECTB.
Homenknatypa Heopranmdeckux coenuHennid. Kiaccudukaiusi BemecTB: TPOCThIE |
CIIOXHBIE, MeTaulbl W HemeTawbl. Kiaccudukainus HeEOpraHWYecKMX BEIIECTB, WX
reHeThueckas CBs3b. HoMeHkmaTypa, kiaccuukaius OKCHUIOB, KHCJIOT, COJed U
ocHoBaHUM. PaboTa ¢ TpEHUPOBOUYHBIMH TECTAMU I10 TEME.

Paznen 3. «XXumMudeckas peakius»

XumMu4ecKkas peakius. YCIOBUS M IPU3HAKA MNPOTEKAHUS XHUMUUYECKHX PpEaKIU.
Xumunueckue ypaBHeHHs. (CoxpaHeHUE MacChl BEIIECTB MPH XUMHUECKUX PEAKIHUSX.
dusnueckue U XxuMuuyeckue siBieHus. CpaBHEHUE MPU3HAKOB (PU3MUECKUX M XUMHUYECKHUX
spieHnii. Hamncanuwe ypaBHEHHE XMMHYECKHUX PEAKIMM, pacCTaHOBKAa KOA()PHUIIMEHTOB.
3aKoH coOXpaHeHusi Macchl BeilecTB. PaboTa ¢ TpPEHMPOBOYHBIMU TECTaMH IO TEME.
Knaccudpukanus XuMHUYECKUX pEaKIUid MO pa3iMuyHbIM MpPU3HAKAM: YUCIY H COCTaBY
HWCXOAHBIX W TIOJYYECHHBIX BEHIECTB, W3MEHEHUIO CTENEHEW OKHUCICHUS XUMHUYECKHX
AJIEMEHTOB, MOTJIOLIEHHUIO U BBIACICHUIO SHEprun. Pa3nuunble kiaccupukanuy XuMUYECKUX



peakiuii, npuMmepsl. PaboTa ¢ TPEHUPOBOUHBIMHU TECTAMH. DJIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl W aHWOHBL. OJIEKTPOJUTHYECKAs [IUCCOLMALMS KHUCIOT, ILIEJIOYEH U COJIeH
(cpennux). DONEKTPOJUTH U  HEINCKTPOIUTHL. IIEKTPOJUTHYECKAST JTUCCOIMAIUA B
pacTBopax M pacruiaBax. Ponb BOABI B IIpoLECCE ANEKTPOJIUTHYECKOM JUCCOLMALINM.
Crenenp aucconmanuu. Konctanta aucconmanuu. XUMHYECKHE CBOMCTBA KHUCJIOT, COJICH U
OCHOBAHUM B CBETE TEOPHUU AJICKTPOJIUTHUECKON Auccormanuu. Pabota ¢ TpeHUPOBOUYHBIMU
TectaMu. Peaknuu WOHHOrO oOOMEHa U YyCJoBUSL HX ocymiectBieHus. CocTaBlieHHe
MOJICKYJISIDHBIX M MOHHBIX YPaBHECHUH. YIIPaXHCHUE HaA HAlMCaHUE YPaBHEHUN pEaKLUU
MOHHOTO 0OMeHa. PabGota ¢ TpeHUpOBOUHBIMU TecTaMU. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peakuun. OKHUCIUTENIb W BOCCTAHOBUTENb. [Ipolecchl OKUCIEHHS W BOCCTAHOBJICHMSI.
CocraBnenue ypaBHeHuit OBP: meron snekTpoHHOro OajaHca M METOJ MOJYypeaklui
(MoHHO-3NeKTpOoHHBIM MeToxa). [IpakTtuueckoe 3anarue. CocraBienue ypaBHenuit OBP
METOJIOM 3JIEKTPOHHOIr0 OajlaHca U METOAOM NOJypeakiuil. YnpakHeHHe Ha COCTaBJICHUE
YPaBHEHUN OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUH.

Paznen 4. Meramabl. Hemeramibl. OCHOBHBbIE KJIACChl HEOPraHMYeCcKHX
COeIUHEeHMH.

XHUMUYECKHNE CBOWCTBA MPOCTHIX BEIIECTB METAIJIOB M HEMETAJIOB. XUMHYECKHUE
CBOWMCTBA MPOCTBHIX BEIIECTB-METAJIOB WIEJIOYHBIX M IIEIOYHO3EMEIbHBIX METAJIOB,
amoMuHus, ckeneza. OOmias XxapakTepucTHKa MeTaioB. PacmosiokeHue MeTamioB B
[Tepuonnueckoin cucreme JI.M. MeHneneeBa, M3MEHEHHE KX CBOWCTB IO NEpUOAAM M
rpynmnaM. OJIEKTPOXMMHUYECKUN Pl HANPSKEHUS METAUIOB. XUMHYECKHE CBOMCTBA
METAJUIOB. XapaKTEPUCTUKU IIEJIOYHBIX M MLIECIOYHO3EMEIBHBIX METAJUIOB, aJIOMUHUI,
*ene3a. XUMHUYECKHE CBOMCTBA IIPOCTBHIX BEIIECTB-HEMETAJUIOB: BOAOPOJA, KHUCIOPOAA,
raJIoreHoB, cephl, azora, (Qocdopa, yriaepona, kpemuHus. OOm@sS XapaKTepUCTUKA
HeMmeTauioB. Pacnonoxxenune MmeraiuioB B Ilepmonmueckon cucreme [[.M1. Menneneesa,
U3MEHEHUE MX CBOWCTB IO IEpUoJaM U TIpymnmnamM. XUMHYECKHE CBOMCTBA HEMETAJLIOB.
XapakTepuCTUKHA BOJOpPOJAA, KUCIOpOJa, TajoreHOB, CEpbl, a3oTa, ¢ocdopa, yriepoja,
KPEMHUS U UX coeuHeHuil. PaboTta ¢ TpeHUPOBOYHBIMU TECTAMHU.

XUMHYECKHE CBOMCTBA CJIOXHBIX BEIIECTB. XHMHUYECKHE CBONCTBA OKCHIOB:
OCHOBHBIX, aM(OTepHBIX, KUCIOTHBIX. HomeHkmarypa, kiaccuukanus, XUMHUYECKUE
CBOICTBA U CIIOCOOBI MOTYYEHUSI OKCUA0B. PaboTa ¢ TPeHUPOBOUYHBIMU TECTaAMHU.

XuMuueckne CcBoMcTBa ocHoBaHMil. HoMmeHknartypa, kiaccudukausi, XAMHUYECKHUE
CBOICTBA U CIIOCOOBI MOTyYeHHUsSI OCHOBaHMM. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMH.

XuMHUYecKne CBOMCTBAa KHCIOT. Homenknatypa, kimaccuukanus, XUMHYECKHE
CBOICTBA U CIIOCOOBI MOTYYEHUST KUCTOT. PaboTa ¢ TpeHUPOBOYHBIMHU TECTAMH.

XuMuueckue CcBoiicTBa conedt  (cpemnmx). Homenkmarypa, kimaccuduxamus,
XUMHYECKUE CBOMCTBA M CIIOCOOBI MOIydeHUs coieil. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMH.

B3anmoCB3b pa3iUyYHBIX KJIACCOB HEOPTraHWMYECKUX BEIIECTB. ['eHeTndeckas CBs3b
MEXIYy KJIaCCaMH HEOPraHWYECKHWX COCIWHEHUW. BBINONHEHHWE YNPaKHEHHWM Ha LEMOYKY
MIPEBPAILECHUN.

Pa3znen 5. MeTtoabl No3HAHUS BelleCTB U XUMHUYECKHE SIBJICHUSl. JKCIIEPUMEHTAJIbHbIE
OCHOBBI XMMHH.

[IpaBunia Ge3omacHO palOOTH B WIKOJIbHOW JlabopaTtopuu. JlaboparopHasi mocyna u
obopynoBanue. Pasnenenune cmeceld W ouMcTKa BellecTB. [IpUroTroBieHHe pacTBOPOB.
Onpenenenue xapakrepa Cpelbl pacTBOpa KHUCJIOT U LIEJIOYEH C MOMOLIBIK) MHJIMKATOPOB.
KauecTBeHHbIE peakiuu Ha HOHBI B pacTBOpe (XJopuia-, cyiabdar-, kapOoHat-, gocdart-,



TUIPOKCUI-MOHBI; NOHBI aMMOHHUS, Oapusi, cepelpa, Kanblusa, Meau U xenesa). [lomyuenue
razoo0pa3HbIx BenlecTB. KauecTBeHHBbIE peakiMu Ha ra3oo0pa3Hble BellecTBa (KUCIOPO,
BOJOPO/JI, YIIEKUCIBIN ra3, ammuak). Pabora ¢ TpeHUPOBOYHBIMHU TECTAMH.

[IpoBenenue pacueToB Ha OcHOBE (OpPMYJ M ypaBHEHMH peakuuid. Pemienue 3anad.
Bpruuciienus MaccoBOM I0JIM XUMHAYECKOTO JJIEMEHTA B BEIIECTBE. BpIUMCICEHUST MacCOBOM
JI0JIM PACTBOPEHHOTO BEUIECTBA B pacTBOpe. BrluucieHre KoJnyecTBa BeIecTBa, MacChl WK
o0beMa BeIEeCTBA MO KOJWYECTBY BEILIECTBA, MACCE UM OOBEMY OJHOTO M3 PEAreéHTOB WIIU
MPOIYKTOB peakiuu. Pabora ¢ TpeHUPOBOUYHBIMU 3aIaHUSIMH.

Pemenue skcnepuMeHTanbHbIX 3anad o teme «Hemeramner IV-VII rpynn u ux
COeIMHEHU»; «MeTamibl U uX coequHeHus». KauecTBeHHbIE peaKIMi Ha MOHBI B PacTBOpE
(xnopua-, uoaua-, cyibdar-, kapOoHaT-, cuiaukar-, ¢ocdar-; MOH aMMOHHS; KaTHOHBI
U3YYEHHBIX METAJIOB, a TaKxke Oapus, cepedpa, Kaiblus, Meau U xene3a). [Ipakruueckas
pabora «Pelienne 3KCIepUMEHTANbHBIX 3adaHUI»

Paznen 6. Xumus U :KU3Hb.

XUMHUYECKOe 3arpsi3HEHHE OKpyKaromieil cpenbl M ero nocneAactBus. [IpoOiemel
0€30MacHOr0 HKCIOJIb30BAaHUSI BEUIECTB M XMMHYECKUX PEaKUUi B MOBCEAHEBHOM KU3HH.
briToBas xumMuueckasi rpaMOTHOCTh. YeoBEeK B MUPE BEIIECTB, MATEPUATIOB U XUMHUYECKUX
peakuuii. TokcuuHbIe, TOPIOYUE U B3PHIBOOMACHBIE BelllecTBa. PaboTra ¢ TpeHUPOBOYHBIMHU
TECTaMH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA
BHEYPOYHOM JNEATEJBHOCTMH «IloaroroBka k OI'D mo xumum»

Peanuzanusa nporpamMmel Kypca BHEYpOuHOU JearenbHOCTH «IloaroroBka k
OI'> mnmo xumMuu» HampapieHa Ha O0eCreueHHe JOCTIKEHHS OOydYarolIMMUCS
JUYHOCTHBIX, METANPEAMETHBIX U MPEMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI:

1) naTpuoTHYECKOe BOCIIMTAHME:

— MPOSIBJIEHUE LIEHHOCTHOTO OTHOLIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY U UCTOPUYECKOMY HACIIEUIO;

— IMOHMMAHHWE 3HAYEHUS XUMUYECKOM HAyKHM U TEXHOJOTMH B KU3HH
COBPEMEHHOT'0 00I1I€CTBA, B Pa3BUTHH YKOHOMUKHU Poccuu 1 CBOEro peruoHa;

2) rpaskIaHCKOe BOCIIMTAHHUE:

— CTpEeMJIEHHE K B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOIIH B IIpoLiecce yueOHou
U BHEYUYEOHOH J1eATEIbHOCTH;

— TOTOBHOCTh OLICHHBAaTh CBOE MOBEACHUE M MOCTYIKH CBOMX TOBAapHUIIEH C
MO3ULIMM HPABCTBEHHBIX W IPABOBBIX HOPM C Y4YE€TOM OCO3HAHMS IOCIJIEICTBUN
IIOCTYIIKOB;

3) HeHHOCTH HAYYHOT 0 MO3HAHMA:

— MHUPOBO33PEHYECKHUE MPEACTABICHUS O BEIIECTBE U XUMHUYECKON PEAKLHUH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM U HEOOXOIUMBIE IS
MOHUMAaHUS CYIIHOCTH HAyYHON KapTHUHBI MHUPA;

— OCO3HAHME IIEHHOCTH HAY4YHOIO TO3HAHUSA JUIS Pa3BUTHA KaXJ0ro
YeJIOBEKA, POJIM U MECTa XUMUYECKON HayKH B CHCTEME Hay4YHBIX MPEACTABICHHI O
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3aHUMOCBS3AX 4YEJIOBEKA C MPUPOIHOU U
TEXHOJIOTHYECKON CpEeao;

4) BocmuTaHUe KYJIbTYPbI 3/10POBb:

— OCO3HAHHME IIEHHOCTU JKHU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY



3JI0POBBIO, YCTAHOBKA Ha 37J0POBBIN 00pa3 KU3HH;

— OCO3HAHHME HEOOXOAMMOCTH COONIOACHUS MpPaBWJ OE€30MaCHOCTH IpHU
oOpaleHu! ¢ XUMHYECKUMHU BEIIECTBAMH B YY€OHBIX M )KU3HEHHBIX CUTYaIUX;

5) Tpy10BO€ BOoCIUTaHUE:

— (opMupoOBaHUE [EHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITEIBHOCTH Kak
€CTECTBEHHOHN MOTPEOHOCTH YeNOBEKa M K HCCIEAOBATENbCKON NEATEIHbHOCTH KaK
BBICOKO BOCTPEOOBAaHHON B COBPEMEHHOM OOIIIECTRBE;

— pa3BHUTHE WHTEepeca K mpodeccusiM, CBI3aHHBIM C XHMHEH ,B TOM YHUCIE K
npodeccusiM HaydHOH cQepbl, OCO3HAHHE BO3MOXKHOCTH CaMOpEATH3aIld B ATOU
cdepe;

6) IK0JI0rHYecKOe BOCIIUTAHKE:

— 0CO3HaHWE HEOOXOIMMOCTH OTHOIICHHS K MPUPOJIC KaK UICTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIeCTBOBaHUS;

— TpuoOpeTeHre OMbITa INIAHUPOBAHUS TIOCTYITKOB M OIICHKH UX BO3MOKHBIX
TIOCJICICTBUI /ISl OKPY)KAIOIICH CPEeIbI,

— CTMOCOOHOCTh MPUMEHSITh 3HAHMUS, MTOJTy9aeMble TIPY U3YUYEeHUU XUMUH, IS
peIIEHUs 3a7]a4, CBA3aHHBIX C OKPYKAKOUIEN CPEION;

— aKTHUBHOE HEMPHUATHE JCHCTBHIA, MPUHOCSIINX BPEIl OKPYKAIOIICH Cpejie;

— TOTOBHOCTbH K YYaCTHIO B MPAKTUICCKON JACATEILHOCTH IKOJIOTHUECKOM
HaIpaBICHHOCTH.

METANPEIAMETHBIEPE3YJIbTATHBI

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE 1eiiCTBUSA

basosvie nocuueckue oeticmsusi:

— PAcCKpbIBATh CMBICT XUMUYECKUX MOHATHI(BBIIETSATh UX CYIIECTBEHHBIE
NPU3HAKH, YCTAaHABIMBATH B3AUMOCBSI3b C IPYTUMU MTOHATHSIMU);

— aHaJU3WpOBaTh,  CPaBHUBAThH, 0000marp,  BbIOMpATH
— OCHOBaHUS JJIs1 KI1acCU(UKAIMU U CUCTEMATH3AIMH XUMUYECKIX BEIIECTB U
XUMHUYECKUX PEAKIINIM;

— YCTaHaBIMBaTh MPUYUHHO-CIEJACTBEHHBIE  CBSI3U  MEXIY
00bEeKTaMU U3YUCHUS;

— CTPOWUTH JIOTMUECKUE pacCyX ACHUA(MHIYKTUBHbBIC, JI€IYKTUBHBIE, [0
aHAJIOTHH);

— Tpenyarath KPUTEPUU BBISBISTH OOITUE 3aKOHOMEPHOCTH MTPOTUBOPEYHSI B
M3Yy4aeMbIX IIPoleccax U SIBICHUAX;

— JienaTh BBIBOJBI M 3aKJIIOUYEHHUSI; IPUMEHSTh B MPOLIECCE O3HAHUS TTOHATHUS
(npenMeTHBIE MW METANpPEIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIETH,
UCIIOJIb3yEMbIE B XUMUH, npeoOpa3oBbIBATH MOJENbHBIE
MpeACTaBICHUSA(XUMUYECKUN 3HAK, XUMUYecKasi (opMysia, ypaBHEHHUE XUMHUUECKOMN
peaKiuu) Opy pelIeHUH 3aJaHUl;

— XapaKTepU30BaTh H3y4aeMble XUMHUYECKHE BEIIECTBA W XUMHUYECKUE
PEaKIMU C y4€TOM MOJIETbHBIX MPE/ICTaBICHUN.

basosvie uccneoosamenvckue oeticmeust;

— MPUMEHSTh METOJIbl HAYYHOTO T[IO3HAHUSI BEIIECTB U SBJICHUM Ha
SMIIUPUYECKOM U TEOPETHUYECKOM YPOBHSAX B YUeOHON TMO3HABAaTEIbHOW U
MIPOEKTHO-UCCIEI0BATEIBCKON NS TEILHOCTH;



— aHaNM3UpOBaTh (PaKThl, BBIABIATH M  (QOpMyIUpOBaTh MpPoOIIEMY,
ONpEENTh LIeJb U 33J1a4i, COOTBETCTBYIOIUE PEIICHUIO MPOOIJIEMBI;

— Tpenjaratb  ONUCATEIbHYID WM OOBSICHUTENbHYIO THUIOTE3Y U
OCYILIECTBIISITh €€ MPOBEPKY;

— MPOBOJMUTH HW3MEPEHUS] HEOOXOJUMBIX  IMApaMeTPOB, BBIYUCICHUS,
MOJICJIUPOBaHUE, HAOJMIOEHUA M DKCIEPUMEHTHl (peanbHble M MBICIEHHBIC),
CaMOCTOSITEJIbHO TPOTHO3UPOBATh PE3yJbTaThl, (opMyIupoBaTh 000OLIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEJACHHOIO OIbITA, UCCIEIOBAHUS, COCTABISITH OTYET O
MpoJIeJIaHHON padoTe.

Paboma c ungopmayueii:

— OPHUEHTHPOBATHCA B PA3NTMYHBIX MCTOYHHUKAX HHPopManuu (HAy4dHO-
NOMyJsIpHAsl JIUTepaTypa XUMHYECKOTO COJAEpKaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcel MuTepHera);

— aHaJM3UPOBaTh HHPOPMAIIMIO U KPUTHUECKH OIICHUBATH €€ JJOCTOBEPHOCTh
U HEMPOTHUBOPEUUBOCTh, OTOUPATh U UHTEPIPETUPOBATH UH(MOPMAIIUIO, 3HAUUMYIO
JUISL pelieHus: yueOHOM 3a1auu;

— TMPUMEHSITH Pa3JIMUYHbIE METOJbl, HHCTPYMEHTBI M 3aIPOCHl MPU TTOUCKE U
orObope uHpOpMAIMK WJIM JAHHBIX W3 HMCTOYHUKOB C YYETOM TMIPEIJIOKEHHOU
y4eOHOM 3a7a4M U 3aJJaHHBIX KPUTEPHUEB;

— BBIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
uH(OpMaLIMIO Pa3IUYHBIX BUJOB W (OpM TIpeAcTaBieHUs (CXeMbl, rpadukw,
JIuarpaMMbl, TaOJMUIBI, PUCYHKH U Ipyrue GOpMbl);

— WCIOJIb30BaTh HaYYHBIN SI3BIK B KAUECTBE CPECTBA PAOOTHI ¢ XUMHUYECKOU
uHdopMmaIuen;

— TPUMEHSTh 3HAKU U CUMBOJIBI, (POpMYIIbI, aOOpeBUATYPBI, HOMEHKIATYPY,
UCIIONIb30BaTh U NPeoO0pa3oBBIBaTh  3HAKOBO-CUMBOJIMUECKHE  CpEICTBA
HaTJIATHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC HeCTBHA:

— MPEACTAaBIATh MOJYYEHHBIE PE3YJIbTAThl M103HABATEIBHON NIESITEIIBHOCTH B
YCTHBIX U MUCbMEHHBIX TEKCTAX 3aJaHUM;

— nyOJIMYHO BBICTYNATh C MpPE3CHTAMEed pe3yJbTaTOB  BBIMOTHEHUS
XUMHUYECKOTO IKCIIEPUMEHTA,;

— B XOJle¢ Auanora M(WIH)IUCKYCCUU 3aJlaBaTh BOIPOCHI MO 0O0CYXKIaeMoi
TEME W BBICKA3bIBaTh HJEH, (POPMYIHUPOBATh CBOM MPEIOKEHUS OTHOCUTEIHHO
BBIMIOJIHEHUS MPEJI0KECHHON 3aJJaHUH;

— TUTAHUPOBATH OPTaHU3AIUI0 COBMECTHON palbOTHI, OMPEIEISITh CBOIO POJIb,
pacrpenensaTh 3a1a4d MEXAy WICHAMU IPYIIIbL;

— BBIMIOJIHATH CBOK 4YacTh padOThl, KOOPAMHUPOBATH CBOU JIEUCTBUS C
NEUCTBUSIMU APYTUX YJICHOB KOMAaH/IbI, ONPEESATh KPUTEPUHU MO OLIEHKE KayecTBa
BBITTOJIHEHHOMN PadOThI;

— pemiaTh BO3HHKAIOIIHME MPOOJIEMbl HA OCHOBE yuyeTa OOIIMX MHTEPECOB U
COTJIaCOBAHMS TIO3MIIMM, y4YaCTBOBATh B OOCYXIECHHU, «MO3TOBOM IITYPMEMH
Ipyrux ¢popmax B3aUMOJICUCTBUSL.

PeryasiTuBHbIEe YHUBepPCAJIbHbIE y4eOHbIE 1eiiCTBUSL:

— CaMOCTOSITEIbHO  BBIOMpaTh  CIOCOO  pelieHust ydyeOHOW  3ajauu

(cpaBHMBATh HECKOJILKO BAPHAHTOB PEIIEHHS, BHIOUpPATh HAaWOO0JIee MOAXOAAIIUN C



y4eToM
CaMOCTOSITEIbHOBBIJIETICHHBIXKPUTEPUEB), IIIAHUPOBATHCBOIOPAOOTYIPUPEILIEHUN
y4eOHOM WIIU UCCIIeI0BATENbCKOM 3a/1auu;

— HA OCHOBE IMIOJYYEHHBIX pPE3YJbTaTOB (POpPMyIUpOBaTh OOOOIIEHHUS MU
BBIBO/IbI, IPOIrHO3UPOBATHh BO3MOKHOE Pa3BUTHE MPOLIECCOB;

— COOTHOCHTb CBOM  JIEMCTBHS €  IUIAHUPYEMBIMH  pe3yibTaTamH,
OCYIIECTBIISITh CAMOKOHTPOJIb JI€ATEIbHOCTH;

— KOPPEKTHUPOBATH CBOIO JESATEIbHOCTh HA OCHOBE CAaMOAHAJIN3a U CAMOOLICHKH.

TemaTnyeckoe MJIAHUPOBAHUE

Tema Conepxanue Buabl koutpoas | Koanuyecrso
4acoB
1. | Pazgen 1. Ocobennoctu OI'D mo xumum. Y CTHBIN onpoc 2
2. | Paznen 2. [lepnoanyeckuii 3aK0H 1 YcerHbIl onpoc 18
Ilepuoanyeckasi cucTeMa XUMHYECKHX TectupoBanue
sjemeHToB [[.. MenpaesieeBa. CTpoeHue [IpakTrueckas
aToMOB. XUMHYECKAS CBA3b. oTpaboTKa 3adaHui
KHNM 1o reme
3. | Pazgea 3. «XumMnueckasi peakums. VYcrHbI onpoc 11
TectupoBanue
[IpakTrueckas
oTpaboTKa 3aJaHH
KHM no teme
4. | Paznea 4. Merasuibl. Hemetasuibl. YCTHBIN Onpoc 13
OcHOBHBIE KJIACCHI HEOPTAHUYECKUX TectupoBaHue
CoeIMHEHUH. [IpakTrueckas
oTpaboTKa 3adaHui
KHM no teme
5. | Pa3gea 5. MeToabl MO3HAHUSA BelIECTB U YcTHBIN onpoc 20
XHUMHYECKHUEe SIBJICHUS. TectupoBaHue
JKCNePUMEHTAIbHbIE OCHOBbI XMMHUM. [IpakTrueckas
oTpaboTKa 3adaHui
KHM no teme
6. | Pa3znen 6. XuMusi U )KM3Hb. YCTHBIN onpoc
Pewenue Bapuanra
OI'D o xumuu ¢
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KaﬂeHI[apHO-TeMaTI/IquKOC INIAHUPOBAHHUE

Tema Coaep:xxanue Buabl konrpoas | KoanuectBo
4acoB
Paszgen 1. Ocodennoctu OI'D mo xummuu.
1. | Ocobennoctu nposenenust OI'D nmo xumuu YcTHBIM onpoc 1
2. | Konuduxatop u cnemudpukauus KUM mns | YerHbiil onpoc 1

npoBenenus OI'D no xumun

Paznea 2. llepuoauvecknii 3axkoH u Ileprnoauveckasi cucreMa XUMHYECKUX IJI€MEHTOB
J.N. MenaeneeBa. CTpoeHHe aTOMOB. XMMHYECKAsl CBS3b.

3. | ATOMBI U MOJIEKYJIBI. YcTHBIN onpoc 1
4, | XUMUYECKHUN DJIEMEHT Y CTHBIN OIpOC 1
5. | Crpoenue atoma. YcTHBIM onpoc 1
6. | M3oTonsl Y CTHBIN OnpoC 1
7. | AToMHas opOUTalb. YcTHBIN onpoc 1
8. | DnekTpoHHbIE (HOPMYIIBI ATOMOB JIEMEHTOB. Y CTHBIN onpoc 1
9. | DnektpoHHbIe rpaduyeckue GopMysbl aTOMOB | Y CTHBIN Ompoc
AJIIEMEHTOB.
10. | Ilepuoaunueckuii 3axkoH u [ICX YcTHBIN onpoc 1
JI.M.MenneneeBa
11. | I3meHeHul CBOMCTB aTOMOB U IIPOCTHIX Y CTHBIN Ompoc 1
BelllecTB B npejenax nepuoga [ICXD
12. | I3MeHeHul CBOMCTB aTOMOB M IIPOCTBIX Y CTHBIN Ompoc 1
BeIleCTB B npeaenax rpynnsl [ICX9
13. | Xumunueckas cBsI3b Y CTHBIN onpoc 1
14. | KoBaneHTHas CBs3b Y CTHBIN ONPOC 1
15. | DneKTpoOTPULIATEIBHOCTh XUMUYECKHUX Y CTHBIN Onpoc
AJIEMEHTOB.
16. | Monnas cBs3b. Metaimnyeckas CBS3b Y CTHBIN onpoc 1
17. | BaieHTHOCT®. YCTHBIN onpoc 1
18. | CTeneHb OKUCIEHUS XUMHUECKUX 3JIEMEHTOB | Y CTHBIN OMpocC 1
19. | OcHOBHBIE KJIaCChl HEOPTaHMYECKUX BELIECTB | Y CTHBIN OMpOC 1
20. | Ilpaktuueckas otpadotka 3aganuiit KUM no TectupoBanue 1
TEME
Pa3nen 3. «XXuMHUYeCcKas peaKkuus)
21. | XumMuueckasi peakiusi. Y cTHBIN Onpoc 1
22. | Knaccudukaiuss XMuMUYECKUX peaKkuii 1o YcTHBIN Onpoc 1
Pa3JIMYHBIM MIPU3HAKAM.
23. | DAEKTPOIUTHI U HEAJIEKTPOJIHUTHI. VYcTHbIl onpoc 1
24. | DNeKTpOIUTHYECKAS] AUCCOIUALIUS. YcTHBIN Onpoc
25. | DAeKTpoaUTHYECKAs! AUCCOIUAIIUS KUCIIOT, YcTHBIN Onpoc 1




LICJIOYEH, COJICH.
26. | Peakuuu nonHoro oomMeHa VYeTHbIit onpoc 1
27. | OKHCIUTENb U BOCCTAHOBUTEII. YeTHBII onpoc 1
28. | OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMN | Y CTHBINA OIIPOC 1
29. | CocTaBiieHHE OKUCIUTEIBHO- VYeTHbII onpoc 1
BOCCTaHOBUTEJIbHBIX PEAKIUH.
30. | CocraBiieHHE OKUCINUTEIBHO- VYeTHbII onpoc 1
BOCCTAaHOBHUTEJIbHBIX PEAKIIHII.
31. | IIpaktuueckas otpadbotka 3ananuit KM mo TectupoBaHue 1
TEME
Pasgen 4. Meramasl. Hemeramnbl. OCHOBHbIE KJIACCHI HEOPraHUYeCKHX
COeIUHECHMH.
32. | XMMHUYECKHE CBOWCTBA METAJIJIOB U VYcrHbIM onpoc. 1
HEMETaJJIOB.
33. | XuMH4ecKre CBOMCTBA OCHOBHBIX OKCHJIOB. YcTHBIM onpoc 1
34. | XuMu4ecKkue CBOMCTBA KUCIOTHBIX OKCHJIOB. YcTHbIit onpoc 1
35. | Xumuueckue cBoiicTBa aM(pOTEPHBIX OKCUJIOB. | Y CTHBIN ONpPOC 1
36. | XuMHUYECKHE CBOWCTBA PACTBOPUMBIX VYcrHbI onpoc 1
OCHOBAHH.
37. | XuMHU€eCcKUEe CBOWCTBA HEPACTBOPUMBIX Y CTHBIN Onpoc 1
OCHOBaHUM.
38. | XuMnueckue CBOMCTBA KUCIIOT. Y CTHBIN onpoc 1
39. | XuMHuecKue CBOMCTBA COJIEH Y CTHBIN onpoc 1
40. | XMMHYECKHE CBOMCTBA MPOCTHIX U CI0KHBIX Y CTHBIN Onpoc 1
HEOPraHMYECKUX BEIIECTB
41. | XuMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB Y CTHBIN Opoc
HEOPraHMYECKUX BELIECTBY
42. | B3auMOCB$3b pa3IM4YHbIX KJIACCOB YcTHBIN onpoc 1
HEOPraHMYECKUX BEIIECTB.
43. | B3auMOoCB$3b pa3IM4HBIX KJIACCOB YcTHBIN onpoc 1
HEOPraHUYECKUX BEIIECTB.
44, | IIpaktueckas orpadortka 3aganuiit KNMIM mno TectupoBanue 1
TEME
Pa3nen 5. MeToabl NO3HAHMS BelIeCTB M XMMHYECKHE SIBJIEHHSA. JKCIEPHMEHTAJIbHbIC
OCHOBBI XHMHH.
45. | TlpaBuiia 6e30macHoO# paOOTHI B ITKOJIBHOU YcTHBIN Onpoc 1
nabopaTopuu.
46. | Ob6parieHust ¢ 000pyI0BaHUEM Y cTHBIN onpoc 1
47. | OOpalieHue ¢ BeeCTBAMH. VYcTHbIl onpoc 1
48. | YucTbie BElIECTBA U CMECH. YcTHBIN Onpoc 1
49. | CnocoOblI pa3jeieHus cMecei. VYcTHbIl onpoc 1




50. | ITonyuyenue razoo0pa3HbIX BEILIECTB. YcTHBIN onpoc

51. | Pemenne skcnepyMMEHTAIBHBIX 3a1a4 IO TEME | Y CTHBIN ONpocC
«Hemeraiuibl ¥ UX COETUHEHUN

52. | PemeHne sKCHEpUMEHTAIBHBIX 3a/1a4 IO TEME | Y CTHBIN OIpocC
«MeTaibl U UX COCTUHEHUS.

53. | Onpenenenne xapakTepa Cpeabl pacTBopa | Y CTHBIA ONMpPOC
KHUCJIOT U LIEJI0YEH.

54. | KauecTBEHHBIE PEAKIIUH. YcTHBIM onpoc

55. | PemeHne 3KCriepuMEHTANIBHBIX 3aIaHUI [IpakTueckoe
«KayecTBeHHBIC pEeaKIIMU HA UOHBI B 3a/IaHue
pacTBOpE

56. | PemeHue sKkcriepuMeHTANIBHBIX 3aIaHUI [IpakTrueckoe
«ITonmy4yeHue raz000pa3HbIX BEIIECTBY 3a/laHue

57. | PemmeHue sKCriepuMEHTANIBHBIX 33 IaHUI [TpakTraeckoe
«KauecTBeHHBIC peaKkIuMi Ha ra3000pa3HbIC 3a/laHue
BEIIECTBAY

58. | PacueTsl Mo XUMHUECKOMY YPaBHEHUIO. [TpakTrueckoe

3aJIaHNe
59. | PacueTsl N0 XUMHYECKOMY YPaBHEHUIO. [IpakTrueckoe
3a1aHue

60. | Beruucnenue MaccoBOW JOJIM XUMHUYECKOTO [IpakTueckoe
AJIEMEHTA B BEIIECTBE. 3a1aHue

61. | Beruncienrue MaccoBOM 10JIU XUMUYECKOTO [IpakTrueckoe
AJIEMEHTA B BEIIECTBE. 3a1aHue

62. | PeanbHbIN XUMHUYECKUI IKCIEPUMEHT [IpakTHueckoe
(3amanue?3) 3aJlaHue

63. | PeanbHbIi XUMUYECKHI SKCTIEPUMEHT [IpakTHueckoe
(3amanue?3) 3aJlaHue

64. | [IpakTrueckas otpadoTtka 3aganuiit KM no TectupoBanue
TEME

Paznen 6. Xummus H )KU3Hb.

65. | XuMus 1 )KU3Hb. TectupoBanue

66. | Pemnenue Bapuanta NelOI'D no xumuu ¢ TectupoBanue
MOCJIEYIONIEN B3aUMOIPOBEPKOUN HITH
CaMOIIPOBEPKOM.

67. | Pemuenue Bapuanta Ne2OI'D no xumuu ¢ TectupoBanue
MOCJIEYIONIEN B3aUMOIIPOBEPKOUN HITH
CaMOIIPOBEPKOM.

68. | Pemenue Bapuanta Ne30OI'D no xumuu ¢ TectupoBaHue

MOCJIEYIONIEN B3aUMOIIPOBEPKOUN HITH
CaMOIIPOBEPKOM.




HTroro ‘ ‘ 68

INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA

INPOI'PAMMBI

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Tloteme: 2u 3

11

PacKpbIBaTh CMBIC OCHOBHBIX XMMMUYECKUX TOHSATHH: PacTBOP, AJIEKTPOJIUTHL,
HEAJIEKTPOJIUTHI, 3JIEKTPOJUTUYECKAS IUCCOLMAIMS, PEeaKlud MOHHOTO oOMeEHa,
KaTajau3aTop, XMMUYECKOE DaBHOBecHE, OOpaTHUMble M HeoOpaTHMblE peakluu,
OKHUCJIMUTEIbHOBOCCTAHOBUTEIbHBIE  PEAKIMM, OKUCIUTENIb, BOCCTAaHOBUTEIID,
OKHUCJICHHE U BOCCTaHOBJIEHHE, aJUIOTPONHs, aM(OTEPHOCTb, XUMUYECKas CBA3b
(KoBasieHTHasi, MOHHAs, METAJUIMUecKas), KpUCTAJUIMUecKas peni€rka, CIUIaBbl,

CKOPOCTh XUMHUYECKOW PEAKIINH

1.2

HUINTIOCTPpUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHUX MOHATHA U MPUMCHATH

OTH TIOHATHA ITPU OMMHMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPABHEHUS AJICKTPOJUTUUYECKON IHUCCOIMAIMN KHUCJIOT, IMIeJIoYehd

COJIEH, TMOJIHbIE ¥ COKpAILEHHbIE YPAaBHEHUS PEAKIMil HOHHOTO 0OMeHa

1.4

PaCKprIBaTh CYIIHOCTBb OKHCIIUTCIBHO-BOCCTAaHOBUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUA SJICKTPOHHOTI'O OanaHca 3THX peaKuHﬁ

1.5

IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEaKINU

ITo temam: 4 us

2.1

XapakTepu30BaTh (ONMUCHIBaTh) 00IIKE U crienu(UuUYecKre XUMUYeCKHe CBOICTBA
OPOCTBIX W CJIOXHBIX BEIIECTB, TMOATBEPXkAas OINUCAHUE IpUMEpamMu

MOJICKYJIISIPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_[I/Iﬁ

2.2

COCTaBJIATH YPpaBHCHUSA peaKI.[PIfI, MMOATBCPKAAOIIUX CYILICCTBOBAaHHUC

T€HETUYECKOM CBS3H MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

ITPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTpOCHUA,

BO3MOJXKXHOCTH IMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCJIOBUAX

2.4

CJICAOBATh IIPpaBWIAM IIOJIb30BAHUA XHMHYECKOH HOCY)IOﬁ n J'Ia60paTOpHLIM
O60py&OBaHI/IeM, a TaK’KeC IIpaBUJIaM 06paH_[eHI/I$I C BCIICCTBaAMH1 B COOTBCTCTBHUHU C
HHCTPYKIUAMH 110 BBIIIOJHCHUIO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB IIO
NOJYYCHHUIO U CO6I/IpaHI/IIO 1"8.3006p8.3HBIX BCIICCTB (aMMI/IaKa U YIJICKHUCIOTO

rasa)




OpoOBOAWUTL PCAKLIUH, IMMOATBCPKAAIOIINC KauyeCTBEHHBLI COCTaB Pa3INIHBIX

BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OpOMUMI, HOAMI, KapOoHAT,

2.5 docdar, cwimkar, cynbdar, TUIPOKCUINOHBI, KATUOHBI aAMMOHUS, HWOHBI
M3YYEHHBIX METAJJIOB, MIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB

3 o Teme: 6

31 pacKpbIBaTh CMBICII OCHOBHBIX XuMudeckux noustuil: I[1/IK Beniectsa; kopposus

' METaJUIOB

MPUMEHSTh OCHOBHBIC OIEpPAllUU MBICIUTEILHON IEATENHbHOCTH — aHAIU3 |
CHUHTE3, CpaBHEHHE, O0OO0OIICHHE, CHUCTEMATU3AlMI0, BBISBICHUE MPUYMHHO-

3.2 CJICJICTBEHHBIX CBS3EH — JIJIsl M3YyUCHUS] CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIUH;

MOJIENTUPOBAHNUE, SKCTIEPUMEHT (PEaJIbHbIN U MBICICHHBIN )

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA TPOI'PAMMBI

Kon
npoBeps IIpoBepsiemblie TpeOGOBaHUS K MPEAMETHBIM pe3yJbTaTaMm 0a30B0Or0 yPOBHS
eMOoro 0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOI'0 001Ier0o
TpeboBa oOpa3oBanus Ha ocHoBe PI'OC
HUA
1 [Ipencrasnenue:
0 MO3HABAEMOCTHU SIBJICHHI MPUPOJIbI, TOHUMaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB
XMMHYECKONM HayKH KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa
11 oOmieil KyapTyphl W TPAKTHUYECKOW JEsITeNbHOCTH YeJOBeKa B  YCIOBHSX
COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MECTa XUMHH CPelu JPYruX €CTeCTBEHHBIX
HayK
0 Hay4YHBIX METOJIaX MO3HAHMS, B TOM YUCJIE SKCIEPUMEHTAIbHBIX U TEOPETUUECKUX
1.2 METOJaX MCCIEJOBAaHUSI BEIIECTB M M3YyYEHUs XHMHMUYECKHX pEeakKlHil; yMeHHe
WCIOJIb30BAaTh MOJIEIH 7151 OOBSICHEHHUS CTPOSHUSI aTOMOB M MOJIEKYIT
o cdepax mnpodeccHOHANBPHON JEATENBHOCTH, CBS3aHHBIX C XUMHEH W
13 COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAHHBIMU HA JIOCTHKEHUSX XUMHYECKOU
' HayKH, 4TO MO3BOJUT OOYYAIOIIMMCS pacCMaTpUBAaTh XUMHUIO Kak cdepy CBOe
Oymymieit nmpodecCHoOHANBHON eATEeIbHOCTH U CAENaTh OCO3HAHHBINA BHIOOP XUMHH

€CTCCTBCHHOHAYYHBIC METObI IIO3HaHUA - Ha6J'IIOI[€HI/I€, HN3MCEPCHHUC,




Kak Tpo(WIBHOTO TMpeaMeTa Npu IepexoJie Ha YpPOBEHb CpPEAHEro OOIIero

oOpa3oBaHus

Biagenue cucreMoil XMMHYECKUX 3HAHMM W yMEHUE IIPUMEHSATh CUCTEMY

XUMHNYCCKHUX 3HaHI/II\/JI, KOTOpasd BKIIIOYACT:

2.1

BOKHEHUIIME XUMHUYECKHE TIOHATHA: XUMHYECKHH DSJIEMEHT, aTOM, MOJIEKYJa,
BEII[ECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOJHAS CMECH,
OTHOCHUTEJIbHbIE aTOMHAsi W MOJICKYJISpHash MacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpPHAsT Macca, MOJIAPHBIA O00BEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJb (CPEIHSs),
XUMHUYECKasi peaKklus, pEeaKklUd COCTUHEHHS, PEAKIUH Pa3JIoKEHUs, peakiuu
3aMeIleHus1, PEaKIIMU 00MeHa, TeTIOBOU (D (PEKT peakimu, SK30- U FHJA0TEPMUUYECKUE
peakiuu, pacTBOpP, MaccoBast JIOJsi XUMHUYECKOTO JIEMEHTa B COCIMHEHUH, MacCOBast
JIOJIsL ¥ TIPOIIEHTHAsI KOHIIEHTPAIMs BEIIECTBA B PACTBOPE, SIAPO aTOMa, JIEKTPOHHBIN
CJIOM aToMa, aTOMHasi OpOuTasb, pauyC aroma, BaJC€HTHOCTh, CTEIEHb OKHCIICHUS,
XUMHUYECKas CBSI3b, AJICKTPOOTPHUIIATEILHOCTD, TIOJISIPHASI U HETIOJSIpHAS KOBAJICHTHAs
CBSI3b, MOHHASI CBSI3b, METATMYECKAs CBS3b, KPUCTAJUIMYECKAs pemérka (aTromMHasi,
WOHHAs, METAUTUYECKas, MOJIEKYJIsApHasi), WOH, KAaTHOH, aHWOH, OHJIEKTPOJIUT U
HEIJIEKTPOJIUT, JJICKTPOJUTHYECKAsT JTUCCOLMAIUS, PEAKIIMM HOHHOTO OOMEHa,
OKHUCITUTEbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH, OKHCIUTENIh U BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTAHOBJICHHE, DJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTHUMBbIE U
HeoOpaTUMbIC pEaKIUH, CKOPOCTh XUMHUYECKOW peakuuu, katanuzarop, [IJIK,

KOPPO3HsI METAIIJIOB, CILJIaBbI

2.2

OCHOBOIIOJIararoImye 3aKOHBI XHMHHU: 3aKOH COXpaHCHHA MAacCCHhI, HCpI/IOI[I/I‘ICCKI/Iﬁ

3akoH /[[.M. MenzeneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo

2.3

TCOpHUHU XHUMHH: ATOMHO-MOJICKYJIApHasd TCOpHA, TCOPHUA BHCKTPOHHTH‘ICCKOI;'I

IUCCOLIMAIAN

BJ'Ia,Z[eHI/Ie OCHOBaMHM XMMUUYECKOM I'PaMOTHOCTH, BKHIOanOIHeﬁl

3.1

yYMEHHE MPaBUIILHO KUCIIOJIb30BATh W3YUYECHHBIE BEIIECTBA U MaTEepPHAaIIbl (B TOM UHCIE
MUHEpaJlbHbIe YA0OpEHHs, METaJIbl U CIUIABBI, MPOIYKTHI EPepadOTKHU MPUPOTHBIX
HMCTOYHUKOB YTJIEBOAOPOAOB (YIisi, MPUPOAHOTO raza, HeTH) B OBITY, CEIHCKOM
XO3S5ICTBE, Ha MPOU3BOJCTBE M MOHHUMAHHME 3HAYCHUS KUPOB, OCIKOB, YIIIEBOJOB
JUIsl OpraHu3Ma 4eJlOBeKa; YMEHHME MPOTHO3UPOBATh BIUSHUE BEIIECTB U

XUMHUYECKUX MPOLIECCOB HA OPTraHM3M YEJIOBEKA M OKPYXKAIOILYIO PUPOJIHYIO CPEAY

3.2

YMCHHUEC MHWHTCIPpUPOBATH XHUMHWYCCKHUEC 3HAHHA CO 3HAHUAMU JpYyrux y‘Ie6HBIX

npeaAMETOB

3.3

HaJIMYHUC OIIbITa pa60TBI C PAa3JIMYHBIMU HUCTOYHUKAMU I/IH(I)OpMaI_II/II/I 10 XUMHUH

(Haqua;I U HAYYHO-TIOMYJISIpHAA JIUTECpaTypad, CIOBApPHU, CIIPABOYHHUKHU, MHTCPHCT-

pecypcsl)




YMCHHC 00BEKTHBHO OLICHUBATh I/IH(bOpMaHI/IIO O BCHICCTBAX, UX MPCBPALICHUAX U

3.4 MPAKTUYECKOM TMPHUMEHCHHM W yMEHHUE WCIOJB30BaTh €€ M pEelIeHHs y4eOHO-
MO3HABATEIBHBIX 33149
Brnagenune ocHOBaMU MOHSATUHHOTO ammapara ¥ CUMBOJIMYECKOTO SI3bIKA XUMUU JUIS
4 coctaBiieHUs1 (POPMYIT HEOPTaHUYIECCKHIX BEIIECTB, YPABHEHUH XUMHUECKUX PEaKIIHIA;
ocHoBamu xuMudeckoit HomeHknaTypsl (IUPAC u TpuBHanbHOR)
YMeHue OOBSCHATH CBs3b IOJIOKCHHS dieMeHTa B Ilepwoamdeckoil cucreme C
. YHCIIOBBIMH XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB
W 3apsaa sAapa, oOIee YHCIIO DJIEKTPOHOB), pacIpenesieHHeM JJIEKTPOHOB TI0
JHEPreTHYCCKUM YPOBHSIM aTOMOB TIEPBBIX TPEX NMEPUOIOB, KATUSI M KATBIIHS
[IpencraBieHre 0 MEPUOTUICCKON 3aBHCHMOCTH CBOWCTB XUMHUYECKHX 3JICMCHTOB
5 (pamuyc aroma, 3JIEKTPOOTPHUIATEILHOCTE), MPOCTHIX M CIIOKHBIX BEIIECTB OT
MOJIOKCHHSI JIeMeHTOB B [leprouaeckoii crucreMe (B MajbIX IMEPUOJaX U TIIaBHBIX
MOATPYIIIAx) M 3JICKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHYECKUE PIIEMEHTHI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKIINH
8 YMeHue onpeaensTh:
8.1 BaJICHTHOCTh M CTETIEHb OKUCIIEHUSI XUMUYECKUX IEMEHTOB, 3apsii HOHA
8.2 BHJI XUMHUYECKOM CBSI3U M TUI KPUCTAJUIMUECKON CTPYKTYPHI B COETMHEHUAX
8.3 XapaKTep cpeibl B BOJHBIX paCTBOPaX BEIIECTB (KHCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBarh (pU3NUecKue U XUMUYECKUE CBOMCTRA:
91 MPOCTHIX BEIIECTB (KUCIOPO, O30H, BOJOPOA, TpaduT, anma3, KpeMHHUH, a30T,
' dbocdop, cepa, XJI0p, HATPHUH, KaIKMi, MarHUN, KaJbIIUHA, A TFOMUHHAM, KEJIE30)
CIIOXHBIX BEIIECTB, B TOM 4YHCJIE€ HX BOJHBIX pacTBOpoB (BoAa, aMMHAK,
XJIOPOBOJOPOJ, CEPOBOJIOPOA, OKCHUIBI M TUAPOKCUIbl MeTamuioB |-IIA rpymm,
9.2 amomunus, meau (1), nmaka, xenesa (Il u 1), oxcumst yrimepoma (I u 1V),
kpemuus (1V), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THUCTasl, a30THas1, pochopHas, yroibHas, KpEMHUEBAsI KUCIOTa U UX COJIH)
MPOTHO3UPOBATh M XapaKTEepPH30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
9.3 COCTaBa U CTPOCHHs, MPHUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HX CBOICTB,
BO3MOHOCTh IPOTEKAHUS XUMUYECKUX MTPEBPALICHUI B PA3IMUHBIX YCIOBHIX
10 YMeHue COCTaBIsITh MOJIEKYJISIPHBIE M HOHHBIC YPaBHEHUS PEaKIIHii, B TOM YHCIIE:
10.1 peakuuii HOHHOro oOMeHa




10.2

OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKum”I

WUIIOCTPUPYIOIIMX ~ XMMHUYECKME  CBONCTBA  H3YYEHHBIX  KJIAacCcOB  (TpyI)

103 HEOPraHUYECKUX BEILECTB
10.4 MOATBEPXKNAIOLIUX FEHETUUECKYIO B3aUMOCBSA3b MEXAY HUMHU
11 YMeHUe BBIUUCISTD (IPOBOIUTH PACUEThI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB, MACCOBYIO JOJIIO
' XMMHMUYECKOTO JIEMEHTA B COCMHEHUH
11.2 MAacCCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM Ta3oB
114 [0 YPAaBHEHUSAM XMMHUYECKUX PEAKIMA U HAXOJUTh KOJMYECTBO BEIIECTBA, OOBEM U
' Maccy peareHTOB WU MPOAYKTOB PEaKIIMH
12 Bnanenue (3HaHue 0CHOB):
OCHOBHBIMM ~ METOJaMH  HAydyHOTO TMoO3HaHUs (HaOdIoAeHHWEe, HU3MEpeHHe,
12.1 SKCIEPUMEHT, MOJEIUPOBAHUE) MPU M3YYECHUH BEIIECTB U XMUMHUYECKUX SIBJICHMIA;
yMeHHe cpopMyIHpoBaTh IPOOIEMy U IPEUIOKUTH IyTH €€ peleHus
199 0e3omacHO pabOThl € XMMHYECKUMHU BEIIECTBAMH, XHUMHUYECKOW TIOCYIOH U
' 1ab0paTOpPHBIM 000PYI0BAHUEM
npaBWiIaMu  0€30IacHOr0  OOpalieHHsi C  BEIIeCTBAMHU, HCIOJb3YEeMbIMU B
MOBCETHEBHOM >KM3HU, MpaBUJIAMH TOBEIEHUS B LIENSAX COEpeKeHUs 3J0pOBbs U
12.3 OKpYXKarolel MPUPOJHOW Cpeibl; MOHMMaHKUe Bpeaa (OMacHOCTH) BO3JCHCTBUS Ha
KUBBIE OPraHuU3Mbl OMNpEAETHEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS W
MIpeIOTBPAILEHUS] X BPEAHOTO BO3JACHCTBUS
13 Hanuuue mnpakTuyecKux HABBHIKOB IUIAHUPOBAHUS M OCYIIECTBIICHUS CIIECTYIOLIUX
XMUMHUYECKUX IKCIIEPUMEHTOB:
W3y4eHHEe U omnucaHue (U3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE C
13.1 (GU3MYECKUMU ¥ XUMUYECKHMH SBJICHUSMU; OMBITHI, WUIIOCTPUPYIOIINE MPU3HAKU
MIPOTEKAHMS] XUMHUYECKUX pPeaKlnui
13.2 M3Yy4eHHE CIIOCOOOB pa3/iesieHus cMecei
MOJIy4YeHHUE KUCIOPOJa U U3YUEHHUE er0 CBOWCTB; MOJy4eHHE BOJOPOIa M U3yUYEeHUE
13.3 €ro CBOMCTB; IOJYYEHHUE YIJIEKHCIOTO Ta3a U MU3y4YEHUE €r0 CBOMCTB; IOJy4YEHUE
aMMUaKa U U3y4eHHE €ro CBONCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONIPEAEIEHHOM MacCOBOM JOJIEd pPacTBOPEHHOIO
' BEIIECTBA
135 MPUMEHEHHE WHIUKATOPOB (JlakMyca, MeTWiiopaHxka u (eHondTanenHa) st
' OTIPEENIEHUS XapaKTepa Cpe/ibl B paCTBOPAxX KUCIOT U LIEIOYen
13.6 HCCIIEIOBAHUE M ONMCAHWE CBOMCTB HEOPraHWYECKUX BEIIECTB Pa3JIMUHBIX KIIACCOB;




M3Yy4EHUE B3aUMO/ICHCTBUS KUCIIOT C METAJUIaMHU, OKCUJIAMUA METAJUIOB, PACTBOPUMBIMU
Y HEPACTBOPUMBIMH OCHOBAHUSIMU, COJISIMU; MOJy4YE€HHUE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHME OJHOrO MeETajula JpyruM M3 pacTBOpa COJM; MCCIEA0BaHUE

aM(pOTEPHBIX CBOMCTB TUAPOKCHIOB ATFOMUHUS U ITUHKA

13.7

peleHue  AKCIEPUMEHTANbHBIX  3aad 1o Temam: «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCIUHCHHIDY; «INEKTPOJIUTAYECKAS JIHUCCOIAAIHY;
«Baxnennne HeEMETalUIbl W HX COCOUHCHHSA», «BaxneWmne MeETaibl M HUX

COCAUHECHUA»

13.8

XUMUYECKNE SKCIEPUMEHTBI, WIUIIOCTPUPYIOIINE INPU3HAKKA IMPOTEKAHUS PEaKIUN
HNOHHOT'O O6M€Ha; KaUCCTBCHHBIC PCAKOVWHM HA MNPUCYTCTBYIOIIMUE B BOAHBIX
pacTBOpax WOHBI: XJOpHA-, OpomMua-, HMomua-, cyiabdar-, docdar-, kapOoOHAT-,
CUJIMKAaT-aHUOHBI, THUAPOKCHUI-UOHBI, KATHOHbBI aAMMOHHA, Mar"Huda, KaJlblIus,

TIOMUHMUS, XKemne3a (2+) u xkenesa (3+), meau (2+), ITUHKA

14

VYmMmeunue:

14.1

NpEACTAaBIATE PE3YIbTATbl OKCIICPUMCEHTA B Q)opMe BBIBOAOB, J0Ka3aTcJIbCTB,

Fpa(l)I/IKOB n Ta6J'II/III H BBIABJIATH OMIIUPUYCCKUEC 3aKOHOMCECPHOCTH

14.2

YCTaHABIWBATh CBSI3U MEXK]Iy PEaIbHO HAOIIOaeMBIMU XUMUUYECKIUMHU SBJICHUSIMU U
MpoLeccamMy, MPOUCXOIAIIMMH B MakKpOo- U MHKPOMHUpPE, OOBACHATH HPUUYHHBI

MHOT000pa3us BEIIEeCTB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHUHA

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
11 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
15 ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHE 71eMeHThl. CHMBOJIBI XUMHUUYECKHUX 31eMeHTOB. [IpocThie
' Y CJIO’KHBIE BEIIECTBA.
1.3 Xumnuaeckasi popmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. CTereHb OKUCICHUS
14 3aKkoH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHTenbHAs aToMHas Mmacca. OTHOCUTENbHAs
' MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XMMHYECKOT0 3JIEMEHTA B COSMHEHUHN
L5 KonunuectBo BemectBa. Mosb. MousipHast macca. Mossipabiii 00b€M ra3zoB. B3zaumocBsizb
' KOJIMYECTBA, MACChI M YNCIIA CTPYKTYPHBIX €IMHHMI] BEIIECTBA
16 @uU3MYeCcKMe M XHUMHUYECKHE SIBICHUS. XHMHUYECKas peakuus W €€ MNPHU3HAKUA. 3aKOH
' COXpaHEHHUs MACCHl BEIIECTB. XUMHUUECKHE YPaBHEHUS
[lepmognueckuit 3axkoH u Ilepmoanueckas cucreMa XuMHU4YecKHX diemeHToB JI.M.
2
MenneneeBa. CTpoeHHE aTOMOB
[lepuonuueckuii  3akoH. Ilepmomuueckas cucrtemMa xumuueckux siaemeHTtoB [[.M.
2.1 MenneneeBa. [lepuoast u rpynmnbel. @uznyueckuid CMBICT MOPSAAKOBOIO HOMEpa, HOMEPOB
MepHoJia 1 TPYIIbI AJIEMEHTA
Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpOCHUE 3IEKTPOHHBIX
2.2 000s10uek aToMOB TepBbIX 20 xuMuYeckux anemeHToB Ilepuomamueckoit cucrembr [1.U.
Meunpeneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB,
o Kamusi, Kajblus (paauyca aTroMOB, ODIEKTPOOTPULATENIBHOCTH, METAJUIMYECKUX U
' HEMETANTHYECKUX CBOMCTB) U UX COCAMHEHUN B COOTBETCTBUU C TOJIOKEHUEM DIIEMEHTOB B
[leproauueckoii CUCTEME U CTPOSHUEM HX aTOMOB
3 CrpoeHue BeriecTBa
31 Xumuueckas CBSI3b. KoBanentHas (monsipHas u HETOJISIPHAS ) CBSI3b.
' DIEKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. loHHas cBs3b. MeTaminueckast CBs3b
3 Tunel KpucTaIIWYecKUX pemeéTok (aTroMHasi, WOHHAs, METaJUIM4yecKas), 3aBHCHUMOCTH
' CBOWCTB BEILIECTBA OT TUIA KPUCTAIUIMUECKON PEMIETKU U BUJA XUMHUECKOU CBSI3H
4 Baxueiimne npencTaBUTeId HEOPraHMYECKUX BellecTB. Hemeramibl U UX COEAMHEHUSI.
Mertanibl U UX COEMHEHUS
Knaccudukamus ©  HOMEHKJIATypa  HEOPraHUYECKUX  COCIMHEHUH:  OKCHJIOB
4.1 (conmeoOpasyrolue: OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHbIE) U HECOJIEOOpasyIoIINe;

OCHOBaHHUI1 (IJ.IéJ'IO‘-II/I H HCPACTBOPUMBIC OCHOBaHI/ISI); KHUCJIOT (KPICJ'IOpOIICOIICp)KaH_II/ICl 9I/I




OECKUCIIOPOHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

du3znyeckue U XUMHUYECKHE CBOMCTBa IMMPOCTBIX BCHICCTB-HEMCETAJIJIOB: BOAOPOda, XJiopa,

42 KHCIIOpO/Ia, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHUS
43 Ou3NUecKue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JUTHS, HATPUs, KaJus,
' MarHus ¥ KaJIbLHs, ATFOMUHUS, JKelle3a. DIeKTPOXUMHUYECKHIH Psiji HAPsHKEHUH METaJJIOB
W Ousnueckue W XUMHYECKHE CBOMCTBA BOJOPOIHBIX  COCAMHEHHH  HEMETaJJIOB:
' XJIOPOBOAOPOJa, CEPOBOJOPOIa, AMMHUAKA
45 duznyeckue U XUMUYECKHe cBoMcTBa okcuaoB HemeramioB: cepel (1V, VI), azora(ll, 1V,
' V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [lonyueHne OKCHI0B HEMETAIIIOB
46 Xumuueckue cBoicTBa okcuoB: MeTawioB |A-IIIA rpymm, muaka, memu(ll) u sxenesa(ll, 11).
' [Tony4yeHnne okCcHI0B METAIOB
47 XUMHUYECKUE CBOMCTBA OCHOBAHHUH U aM(OTEPHBIX TUAPOKCHIIOB (Ha MPUMEPE THAPOKCUIIOB
' ATIOMUHUS, JKeTe3a, TnHKa). [lomydenne ocHoBaHUM 1 aM(DOTEPHBIX THIPOKCHUIIOB
OO0mume XMMHYECKHEe CBOWCTBA KHCIIOT: XJIOPOBOJOPOJHON, CEPOBOIOPOIHOM, CEPHUCTOMH,
4.8 CEepHOM, a30THOHU, (hochopHOU, KpeMHUEBOH, yrosbHOU. OcoObIE XMMHUYECKHE CBOMCTBA
KOHIICHTPHPOBAHHOW CEPHOW U a30THON KUCIOT. [TomydeHne Kuciaor
4.9 OO6mue XuMHUIeCKHe CBOMCTBA cpeTHuX coier. [lomydenue coseit
2410 [Tonyuenue, cobupanue, pacrno3HaBaHUE BOAOPOJIA, KUCIOPOJa, aMMHaKa, YIJIEKHCIIOTro
' rasa B JJabopaTtopuu
411 [Tonyyenne amMMmmaka, CEpHOM M a30THOW KHUCIOT B MPOMBINUICHHOCTH. OOmue crocoOb!
' MOJIy4YEHUS] METAIIJIOB
4.12 I'enetnyeckas CBs3b MEXKIY KJIacCaMHU HEOPraHUYECKUX COCAMHEHUM
5 XUMUYECKUE peaKluu
Knaccudukanuss XMMHYECKUX PEaKIUil MO pa3IM4YHbIM MPHU3HAKAM: [0 YHUCIY U COCTaBY
5.1 YYaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY 3(PdeKTy, Mo HU3MEHEHHUIO CTeleHen
OKHUCJICHHUS XUMHUYECKUX JIEMEHTOB
£ 5 TemnoBoit 3ddexkT XuMUYecKOW peakiuh, TEePMOXMMHUYECKHE YpaBHEHHs. OIK30- U
' SHAOTEPMHUUYECKUE PEAKIHH. TepMOXHUMHUYECKHUE YPaBHEHUS
OKHCAUTENFHOBOCCTAHOBUTENBHBIE peakiuu. OKuciutenn u BoccTtaHoBuTenH. [Iporeccs
5.3 OKHCIICHUSI ¥ BOCCTAHOBJICHHS. DJIEKTPOHHBIN OallaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON
peaxiuu
£ 4 Teopuss »nexTponuTHUECKOW aucconuanuu. KaTHOHBI, aHUOHBL. JEKTPOJUTHI U
' HEeRNEeKTPOINThl. CuilbHBIE U ci1alOble 1eKTPOoauThl. CTeneHb JUCCOLMAuU
- Peakiun MoHHOTO OOMEHa. YCIOBMS NMPOTEKaHHs peakiii MOHHOro oOMeHa, TOJHbIE U
' COKpaIEHHBIC HOHHBIE YPaBHEHUS PEAKIUil
6 XUMUS U OKpyXKarolas cpea
6.1 BemectBa n maTtepuanbsl B MOBCEIHEBHOW XM3HM uelloBeKa. be3omacHoe MCMosb30BaHUE
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BEUIECTB M XHWMHUYECKUX peakuuil B mnaboparopuum u ObiTy. IlepBas mnomomps mpu
XUMUYECKHUX 0XKOTraxX M OTPABJICHUSIX
XUMHUECKOE 3arpsi3HEHHE OKPYKAIOLIEH cpeabl (KUCIOTHBIE MOXKAU, 3arpSI3HEHUE MOYBHI,
6.9 BO3/yXxa M BOJOEMOB), cmocoObl ero mpeaoTBpaiieHus I[lpexenvHas pomycTumas
' koHueHTpauus BemectB (IIJIK). Ponp Xumum B pelieHuM 53KOJOTMYECKHX IPoOIIeM.
VYcunenue napHukoBoro ¢ dexra, pa3pylieHrue 030HOBOTO CIIOs
[Ipumenenne cepel, a3ora, Qocdopa, yriepoma, KpeMHUS M UX COCIAMHEHUH B OBITY,
6.3 MEIUIMHE, TPOMBIIUICHHOCTH U CEIbCKOM XO03siicTBe. [IpuMeHeHne MeTayuioB M CILIaBOB
' (cTanb, 4yryH, TIOPATIOMHUHHM, OpoH3a) B OBITY W MPOMBINIJIEHHOCTH WX COCIUHCHHIA.
[ToHsiTHE 0 KOPPO3UU METAITIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOPPO3IUHU
6.4 [IpupoHBIE MCTOYHHUKH YTIIEBOJIOPOJOB (Yrolib, MPUPOIHBIA Ta3, HE(TH), MPOTYKTHI MX
' nepepaboTku (OEH3UH), UX POJIb B OBITY ¥ MPOMBIIIIEHHOCTH
[epBoHaYaNbHBIE TOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCMHEHUSX yriepoaa (MeTaH,
6.5 9TaH, 3TWICH, alleTWJICH, 3TaHOJI, TJMIEPHH, YKCycHas kuciota). [loHsTHe 0 OMOJOrHYecKn
B)XHBIX BEIIECTBAX: JKUpaX, OEJKax, YIIIeBOaX — M UX POJIM B KH3HHU YEIOBEKa
7 Pacuérnr:
7.1 o popmMyinaM XUMUYECKHX COeTMHEHUIN
7.2 Macchl (MacCoBOM) JIOJIU PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKUM YPAaBHCHUSIM

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOTO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

«Xumus-8», apropsl O.C.I"abpuensn, N.I.OctpoymoB, C.A.CnaakoB AO «M3aaTenbcTBO
«IIpocBemenuey, 2021r.
«Xumus-9», apropsl O.C.I'adbpuensn, N.I.Octpoymos, C.A.CnaakoB AO «13aaTenbcTBO
«IIpocsemenue», 2021r.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Xumus. 8 kinace. YueoHoe mocooue (aBropsl O. C. 'abpuensn, . I'. Octpoymos, C.A.
Cnankos).

2. Meronnueckoe nocobwue. 8 kiracc (apropel O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnankos).

3. IlpoBepounbie U KOHTPOJIbHBIE paboThl. 8 Ki1acc (aBropsl O. C. ['abpuensy, U. B.
Tpury6uax).

4. Xumus B TecTax, 3ajayax u ynpaxHeHnusx. 8 kinacc (apropsl O. C. 'abpuensn, U. B.
Tpury6uax).

5. Xumus. 9 kinacc. Yueonoe nocodue (aBropsl O. C. I'adpuensn, U. I'. Octpoymos, C.A.
Cnankos).

21




6.Metoauueckoe nmoco6ue. 9 xnacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos, C. A.
Cnaakos).

/. IIpoBepouHble U KOHTPOIBHBIE paboThl. 9 kiace (aBTopel O. C. I'abpuensn, U. B.
TpuryOuyax).

8. XuMmus B TecTax, 3a7adax u ynpaxaeHusx. 9 knacc (aropsl O.C. I'abpuensan, 1. B.
TpuryOuax).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru I'azeta « Xumusi» U calT IS yauTess «51 uay Ha ypOK XUMHUN)
http://him.1september.ru  Exunas komrekius LIOP: IIpeameTHas KomIeKIus « X MU
http://school-collection.edu.ru/collection/chemistry  EctecTBeHHO-Hay4YHbBIE
skcrnepuMeHThl: xumus. Komnekius Poccuiickoro o61ieodpa3oBaTeIbHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www.prosv.ru/. http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0- 358
http://www.zavuch.info/methodlib/134/
http://www.fipi.ru/(oTkpbIThIi OaHK 3a1aHHUI)
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