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MNOACHUTEJIBHASA 3AIINCKA

OO0mas xapakTepucTUKa Kypca

[Iporpamma Kypca BHEYPOUHOU NESATEILHOCTH «XUMHSI B SKCHEPUMEHTAX U
3ajayax» (lajmee — MporpaMma) COCTaBJIeHa g 8—9 KJIacCOB Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUIA:

—  ®@enepaibHOTO  TOCYIApCTBEHHOTO  00pa3oBaTENbHOTO  CTaHAapTa
OCHOBHOro oOmiero oOpa3zoBanusi (yTBEpKIEH MpukazoM MuUHUCTEpCTBa
npocsemienust Poccutickoit ®enepanmu ot 31 mast 2021 1. Ne 287);

— ®enepanbHOil  00pa3oBaTENbHONM MPOTPaMMBl  OCHOBHOTO  OOIIIEro
oOpazoBaHus (yTBepKaeHa nprukazoM Munnpocsenienus Poccuu ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 No 74223).

IIpu  pa3paGorke  mporpaMMbl  HCHOJB30BAIUCH  CJIeAYHOIIHE
HOPMATHBHBbIE JOKYMEHTbI:

— Vka3 Ilpesunenta Poccuiickoii @enepanun ot 28.02.2024 r. Ne 145 «O
Crparerun Hay4yHO-TEXHOJOTHYECKOT0o pa3ButTus Pocculickoit denepannny;

— KowmmnekcHbli TJaH MEpPONPUATHM MO  MOBBIIICHUIO  KadecTBa
MaTeMaTUYECKOr0 U €CTECTBEHHO-HAYYHOTo 00pa3zoBanus Ha nepuoi a0 2030 roaa
(ytBepxaeH pacnopsbkeHueM llpaButenbctBa Poccuiickoit ®enepauuu ot 19
HOs10ps1 2024 rona Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTyaJIbHOCTh Kypca BHEYPOUHOU NIESITENBHOCTH «XUMHUS B SKCIIEPUMEHTAX
U 3a7a4ax» oOycCioBJieHa HEOOXOAMMOCTBIO Pa3padOTKU CHEIUATbHBIX TPOrpamMm
OoOy4eHHsI ¥  BOCHHUTAHMUS, CHOCOOCTBYIOIIMX  TOBBIIIEHUIO  KayecTBa
MaTEMaTUYeCKOr0 U €CTECTBEHHO-HAYYHOro 00pa3oBaHuUs, B TOM YHCIIE
MpeayCMaTPUBAIOIINX YIITYyOJIeHHOE U3yYeHUE yueOHOTO peaMeTa « XUuMUsD.

[Ipennaraemplii KypC BHEYPOUHOM NEATENBHOCTH HOIOJHSIET U PACIIUPSAET
nporpaMMmy Kypca XMMHUU 0a30BOTO ypoBHs. Peanuzanus mporpamMmbl MO3BOJUT
BBIUTH 3a paMKH M3y4Y€HUS XUMHUU Ha 0a30BOM YypOBHE, HUCIONB3Yysl (hOPMBI,
OTJIMYHBIC OT YPOUHBIX, U 00ECTICUUTh YIIyOJIEHHOE M3YYCHHE XMUMUHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMsl.

[Iporpamma Kypca mOpeaycMaTpUBAaeT OpraHU3alUI0  Pa3sHOOOpPA3HOM
JEATEIbHOCTH O0Y4YaroMMXCA, UX aKTUBHOCTh M CAMOCTOSITEIbHOCTh, COYETAET
WHIVBUAYAJIbHYIO MW TPYIIOBYIO paboTy, TpearnojiaraeT TMPOEKTHYH U
UCCIIEN0BATENBCKYIO JEATEBHOCTD.

B mnepByro ouepenp mporpamma yuenaseT oco00€ BHUMAHUE BBIOJHEHUIO
OOYYarOIIMMHUCS XUMHUYECKOTO OKCIIEPUMEHTa — J1a00paTOpPHBIX OMBITOB U
MPAKTUYECKUX PaOOT, YTO MO3BOJUT MM HA MPAKTUKE M3YyYUTh 3aKOHOMEPHOCTH



MPOTEKAHUSI XMMHUYECKUX IMPOIECCOB, PA3BUTh MPAKTUYECKUE YMEHHS W HaBBIKU
IUIAaHUPOBAHMSI, TOATOTOBKM, TMPOBEACHHS, aHAIM3a M  HHTEpIpeTaluu
MOJIYYCHHBIX  OKCIEPUMEHTAIBHBIX  PE3YJIbTATOB, HAYUYUTHCS  MPUMEHSTH
TEOPETUYECKHUE 3HAHUS I OOBICHEHUS] XUMUYECKUX MPOIECCOB, MPOUCXOASAIINX
B TOM YHUCJE€ B CUTyalUsX >XMU3HEHHOTOo xapakrepa. OCO3HaHHOE BBINOJIHEHUE
XUMHUYECKUX HKCIEPUMEHTAJIbHBIX paboT OyneT CrnocoOCTBOBATH IMOBBINICHUIO
MOTHMBAIlUM K M3y4eHUIO0 XuUMHH. [IporpamMmoi mpeaycMOTpEeHO Takke pellieHHe
00y4aIOIUMHUCS] KaU€CTBEHHBIX M KOJUYECTBEHHBIX PA3JIMYHBIX THUIIOB U YPOBHEH
CIIOHOCTH, B TOM YHCII€ OJIMMIIMAJHBIX. DBBIMOTHEHUIO XHUMHYECKOTO
HKCIEPUMEHTAa U PEIICHUI0 33Jad 00sA3aTeNIbHO JIOJDKHO MPE/IIeCTBOBAThH
3HaKOMCTBO O0YYarOUINXCs CO CBSI3aHHBIMU C HUMH 3JIEMEHTAMHU COJIEP KAHUS.

[TporpamMmMa Kypca BHEYpOUHOH AESATENbHOCTH «XUMHS B SKCIIEPUMEHTAX U
3a/1ayax» MOXKET ObITh BOCTpeOOBaHa 00y4atOIIMMUCA, KOTOPbIE MOTUBUPOBAHBI K
OCO3HAaHHOMY BBIOOpY TMpodeccuid, CBSI3aHHBIX C MPUMEHEHHEM XUMHUYECKUX
3HAHUM.

Heanb 4 32124 Kypca

[leas maHHOM mMporpamMMbl — O0€CHEeUUTh HHAUBUAYaJIbHBIE MOTPEOHOCTH
oOydJarommxcss B HW3YYEHWH XHUMHH B YCJIOBHSX, Korja Y4eOHBIH TUIaH
o0pa30oBaTeIbHON OpraHU3aliK MPeyCMaTPUBAET U3YYEHUE y4eOHOTo MpeameTa
«XuMUs» TOIBKO Ha 0230BOM YpPOBHE.

[Ipensnaraemass  mporpaMma  yYMTBIBA€T  MCHXOJIOTO-TIEJArOrHYecKue
OCOOEHHOCTH COOTBETCTBYIOILIEH BO3pacTHOM kareropun oOydarommuxcs. Ee
OCBOEHHUE CIOCOOCTBYET Pa3BUTHIO y 00YUAIOUINXCS HHTEPECa K U3yUEHUIO0 XUMHUU
u cdepam JEATeNTbHOCTH, CBSI3aHHBIM C XWMHUEW, MOTHBAIMU K OCO3HAHHOMY
BbIOOPY COOTBETCTBYIOLIEro MpOGMIsi W  HANpPaBICHHOCTH JajbHEHIIEro
oOyJeHus.

N3yuyenue Kypca HanpasJjeHo Ha popMmupoBaHue:

— CHCTEMbl XMMHYECKHX 3HAHUI KaKk KOMIIOHEHTa €CTEeCTBEHHO-HAyIHOUN
KapTUHBI MHpa, KaK OCHOBBI JUIsl TMOHUMAaHUS XHMHYCCKOW CTOPOHBI SBJICHUUN
OKPY’KaIoILlero MUpa, OCBOCHHUE S3bIKa HAYKHU;

— HHTEJUIEKTYQJIbHBIX CHOCOOHOCTEM W HMHTEpecoB oOOyyarolmuxcs, Ha
IPOJI0JDKEHNE 00YUYeHUST HAa YPOBHE CPEIHET0 00IIero 00pa3oBaHusI.

B pamkax pelmieHusi OCHOBHBIX 32/a4 NPOrpaMMbl JIO0JIKHO OBITH
ol0ecmeveHo:

— mnpuodIIeHre oOydaromMXcsi K CaMOCTOSITENIbHOW TO3HaBaTEIbHON H
UCCJIeI0BATENHCKON AEATEIbHOCTH, K HAYYHBIM METO[aM TTO3HAHUS;

— (¢popMUpPOBaHNE MOTHBALIUU U PA3BUTHE CIIOCOOHOCTEHN K M3YUEHUIO XUMHUH;



— (¢opmupoBanue o00meNd (YHKIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXKAIOLIEro MHpA, MCHOJIb3Ys 3HAHUS U ONBIT, IIOJyYECHHBIC IIPH H3Y4YCHUU
XMUMHH, TPUMEHATh HMX IpPU PEIIEHUHM MpoOJeM B IMOBCEJHEBHOW XKU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— OCO3HaHHME OOYYAIOUTUMUCS LEHHOCTH XWMHUYECKHUX 3HAHUN B IKU3HH
YeJI0BEKa, MTOBBIIEHUE YPOBHS 3KOJIOTMYECKOM KYJIbTYPbI, HEIPUATUE JEUCTBUM,
MIPUHOCSIIMX BPEIl OKPYKAIOILIEH CPENE U 30POBBIO JIFOJECH;

— IproOpeTeHre 00yYaroIMMHKCS ONbITa CAMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHINH ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB IE€ATEILHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Iporecce

[Iporpamma kypca «XuMusi B 3KCHEpPHUMEHTaX M 3ajJadax» pacCuuTaHa Ha
peanu3anuio B TeueHue 68 ydyeOHbIX YacOB B paMKaX BHEYPOUHOMU JIEATEIbHOCTH B
8-9 kimaccax (34 gaca B 8 xiacce u 34 yaca B 9 kiacce); JaHHBIN Kypc MOXET ObIThH
NPEMIOKEH OOy4YaroMMMCSl B KaYECTBE OAHOTO M3 CYLIECTBYIOLIMX IO BBIOODY.
[Iporpamma sIBASI€TCS COAEP/KATEIBHBIM W METOJWYECKHM OPHUEHTHPOM JUIS
COCTaBJICHUS MelaroraMu pabo4yux IporpamMmm.

[IporpamMmma Kypca BHEYPOUHOU JEATEIBHOCTH «XHUMUS B DKCIEPUMEHTAX U
3a/layax» HamnpaBlIeHa Ha JOCTH)KEHHE pPe3yJIbTaTOB, KOTOpbIE IOMOJHSIOT U
yrayossitor - copMynupoBaHHble B (denepanbHOM paboyedt mporpamme 1o
yueOHOMY mpeameTy «Xumus» (0a30BbIii YPOBEHb) TpeOOBaHUSI K MPEAMETHBIM
pe3yJbTaTaM.

®opmbl  1EATENBHOCTH OOYyYaIOLUXCsl MPEeSyCMaTpUBalOT AKTUBHOCTh U
CaMOCTOSITENIbHOCTh, ~COYETAIOT HMHJIWBUIAYAJIbHYI0 W TPYHINOBYIO pPabOTHL
CTpyKTypHUpOBaHUE TEMATUYECKOTO IUIAHUPOBAHUS B MPOrPaMME COOTBETCTBYET
HOPSAIKY U3yYEHUS Pa3/iesioB U TEM XUMHUH Ha 0a30BOM YpPOBHE B OCHOBHOM IIIKOJIE
U o0ecrieyrBaeT TEM CaMblM IPEEMCTBEHHOCTh YPOYHOM UM BHEYPOUHOMH
NEeSATETbHOCTH.

[IpensioxkeHHble  DJIEMEHTHI  COJAEpX aHUS U BUABl  JIEATEIbHOCTH
oOyJarolmuxcss MOTYT OBbITh KOHKPETU3MPOBAHBI C YYETOM WHIUBUAYATbHBIX
3arpocoB oOydvarommxcs. Pacmpenue conxepkaHus W BUIOB JI€ATEIbHOCTH
CBSI3aHO C BO3MOYKHOCTBIO BBIOOpa IMENaroroM pa3jiuyHbIX BapHAHTOB Y4YeOHO-
METOJMYECKOr0 OOEeCreueHus Kypca, a TakkKe C CYIIECTBYIOIIMMU YCIOBUAMHU
HIKOJIbHOW MH(OPMAIIMOHHO-00pa30BaTeIbHON CPEIbI.

Jlig 3HakoMcTBa OOywarommxcs ¢ NpodeccusMy, CBSI3aHHBIMU C XUMHUEH U
XUMHUYECKOM HAyKOW, WM TOBBIIIEHUS MX MOTUBALMM K H3YYEHUIO XHMHHU
PEKOMEHIYETCSl BKIIOYUTH B IPOrpaMMy 3KCKYPCUM B PETHOHAJIBHBIE MY3€EH,
npeanpusAtus, By3bl. ConepKaTelbHbIE 3JIEMEHTBl MPOrpaMMbl MO3BOJISIFOT



OpraHMW30BaTh HA MX OCHOBE MPAKTUYECKYI0 U MOHUCKOBO-UCCIEI0BATEIBCKYIO
NeSATEIbHOCTD, PE3YIbTaThl KOTOPOH MOTYT OBbITh MCHOJB30BAHbI IPU peaTn3aluu
OOyYalOIIMMHUCS ~ WHIUBHUIYAIbHBIX  TPOEKTOB. TeMbl MPOEKTOB  TaKXKe
PEKOMEHIOBAHO BHIOMPATh C YYETOM PErHOHANBHOMN CIEIM(PUKH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJbHOCTH
«XHUMMUA B IKCIIEPUMEHTAX U 3ATAYAX»

8 KUIACC

Paznen 1. IlepBoHayaibHble XUMUYECKHUE MIOHATHS

Xumus — BaxkHasi 00JacTh €CTECTBO3HAHMS M MPAKTHUUYECKON AESTEIbHOCTH
yenoBeka. [Ipenmer xumun. Ponb XMMHUM B KU3HU YEJIOBEKA. XHUMHS B CUCTEME
Hayk. Tema wu BemjectBa. Du3MyecKue W XUMHUYECKUE CBOWMCTBA BEIIECTB.
ArperaTHble COCTOSIHHMSI BEUIECTB. [IOHATHE O TEOPETUYECKUX U IMIIUPUUYECKHUX
METOJaxX TMO3HAaHUS B €CTECTBEHHBbIX HaykaxX. lIpelncraBieHuss O HaydyHOM
MO3HAHUU HA AYMIIUPUYECKOM YPOBHE. S3bIK XUMUHU.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BelecTBaMu. O0opy0BaHKe
IIKOJLHOM XHUMHYEeCKOM Jabopatopun. I[IpaBuiia Oe3zomacHoro oOpallleHus ¢
BEIECTBAMU U JTAOOPATOPHBIM 000PYIOBaHUEM.

UYucteie BemectBa M cMmecd. CrocoObl pasgeneHust cmeceil. Ounctka
BEIIECTB.ATOMBI M MOJEKYJbl. XUMUYECKUE 3JIEMEHTBL. I[IpoCcThie M CIOKHBIE
BelllecTBa. MeTasuibl 1 HEMETAJLIbI.

Xumuueckas ¢opmyna. OTHocuTenbHass aroMHas macca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast 101 XMMHYECKOTO JJIEMEHTA B COEAUHEHUH.
Haxoxaenue npocreiimeit (popMysbl BEIIECTBA 0 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KonuuectBo BemiectBa. Monb. MonsipHas macca. Pacuetsl o dopmyniam
XAMHUYECKUX COoeInHeHur. MonspHas Macca cMmecu BewecTB. MoJibHas I0JA
XUMHUYECKOTO dJIeMEHTa B COeAMHEHUH. Haxoxmenue mnpocTeitiei (hopmysbl
BEILIECTBA 10 MOJIBHBIM JOJIIM 3JIEMEHTOB.XUMHUYECKasi peakus U €€ MPU3HAKU.
YcnoBus NPOTEKaHHWs XUMUYECKUX peaknuii. XUMHUYECKHME YpPaBHEHUSA. |HIIbI
XUMHUUYECKUX peakiuii. PacyeThl Mo XUMUUYECKUM YPaBHEHUSIM.

IKcnepumenmanvbHoe uzyueHue euecmes U A6J1eHull:

— N3yuenue u omnucanue QU3NYECKUX CBOWCTB OOpa3llOB HEOPTaHMYECKHX
BEILIECTB.

— IlpaBuna pabotel B 1abopaTopuu U MpueMbl 0OparieHus ¢ J1abopaTopHBIM
00opyI0BaHUEM.

— Pa3nenenue cmecel.

— Onucanue (U3MYECKUX CBOMCTB OOpa3lOB HEOPraHUYECKUX BEIIECTB —
METAJJIOB U HEMETAJLJIOB.

— HaGmogenne pu3nyecknux u XMMUYECKUX SIBJICHHM.

— HabGmronenne u omucaHvue MPU3HAKOB MPOTEKAHUS XUMHUYECKHX PEaKIIUN
Pa3HBIX THUIIOB.



Pemenue pacueTHpix 3amady 1o (QopmyliaM W YpaBHEHUSIM XUMHUYECKUX
peaKuui pa3InuHOIO YPOBHS CJI0KHOCTH, B TOM YKCIIE OJMMITHNAIHBIX.

Pa3znen 2. BaxkHeiiime npeacTaBUTe I HEOPraHM4eCKUX BeleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. 3akoH ABorajpo. MolsipHbIil 00bemM
razoB. OTHoOcUTENbHAas IUIOTHOCTh Tra3oB. OrmnpeneneHrue OTHOCUTEIbHOU
MOJIEKYJIIPHOM Macchbl Ta3000pa3HOT0 BEUIECTBA MO M3BECTHOM OTHOCUTEIBHOU
I0THOCTH. OOBbEMHBIE OTHOILICHUS Ta30B MIPU XUMUYECKUX PEAKIUSX.

Kucnopon. Oxcunpl. Ilpumenenne xucinopoaa. CrocoObl NOJy4EeHHS
KHCIIOpoJia B JIaOOpaTopuu U npombiluieHHOCTU. [loHsiTue o karanuzatope. O30H
— QJUTOTPOIHAS MOAU(PUKALINS KUCIOPOIA.

TemnoBodt »hdEKT XUMHUECKOW peakluud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- U SHIOTEPMUYECKUE PEAKIIUU.

Bonopon. Haxoxnaenue Bogopona B mpupoje, GU3MYECKUE U XUMHUYECKUE
CBOICTBa, IPUMEHEHHE, CIIOCOOBI oJIydeHHUs. [[oHATHE O KUCTOTaX U COJISX.

Bonma. ®usnueckue cBoimcTBa BoAbl. Boma kak pactBopurenb. PacTBOpEI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOPBI. PacTBOPMMOCTH BELIECTB B BOJE.
CriocoObl BbhIpaKeHHsS] KOHILIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacCTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poiib pacTBOpOB B MpUPOAE U B KHU3HU
YeJoBeKa.

Xumunueckne cBoiictBa Boabl. IloHsitue 00 ocHoBaHusx. Ilonsatue 00
MHAMKaTopax. KpyroBopoT BOAbl B NpUPOAE. 3arpsA3HEHUE NPUPOAHBIX BOJ.
OxpaHa # oO4HMCTKa MNpUpOoAHBIX Boa.Knaccudukaius HEOPraHMYECKUX
coenunennii. Oxcuapl. Knaccudukaius okcumos: cosneoOpasytomiue (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTEpHBIE) U HECOTIE00pa3yoIIKe.

@u3nyecKkre U XapaKTEepHbIE XWMHUYECKUE CBOMCTBA OKCHAOB. llomyueHue
OKCH/JIOB.

[IoHATHE O TMAPOKCUIAX — OCHOBAHUSAX M KUCJIOPOACOAEPKAIUX KHUCIOTaX.
Kucnotel. ®dusnueckne M XUMHUYECKUE CBOMCTBA KHUCIOT. llomydeHue KHUCIOT.
KucnoTsl B npupojie, NpUMEHEHUE BaXKHEUIIINX KHACIIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHH: IIENIOYM W HEPACTBOPHUMBIC
ocHoBanwms. Illemoun, ux cBoiicTBa W cmocoObl moiydeHus. HepacTBopumsbie
OCHOBAHWsI, UX CBOMCTBA U CIIOCOOBI MOTYUYEHUS.

AmdotepHocTs. [loHATHE 00 aMPOTEPHBIX THAPOKCHUIAX U TIOTyUCHHUE.

Comu. ®dusnueckre M XapaKTepHbIE XUMHUYECKHE CBOMCTBa. llomyuenue
COJIEH.

['eneTnyeckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHUI.

IDKcnepumenmanvbHoe u3yueHue 8eujecme U sA6J1eHULL.:

— O3HaKkoMIIeHHE ¢ 00pa3aMi OKCHUIOB U OIICAHHUE UX CBOMCTB.



— [Nomydenne, coOnpanne KUCIOPO1a, N3YICHHUE €T0 CBOMCTBR.

— [onydyenue u cobupanue BoI0OpoOa.

— B3anmojielicTBrE KUCIOT C METAILUIAMHU

— IIpuroroBneHune pacTBOPOB C ONPEIACICHHOW MAacCOBOW  JIOJIEH
PacCTBOPEHHOIO BEILIECTBA.

— Onpenenenre pacTBOPOB KUCIIOT U LIEI0UEH ¢ MOMOIIBIO UHIUKATOPOB.

— B3aumopencTeue KUCIOT ¢ METAUIAMH, PEaKIM HeWTpanu3anuu. Peakuus
HEUTpaIM3alyu.

— B3aumogeiictBre pacTBopa cepHoit KMciaoThl ¢ okcuaoM Meau(ll).

— [losyyeHne HEpaCTBOPUMBIX OCHOBAHUM U U3YYEHUE UX CBOWCTB.

— BrITecHEHME OHOTO MeTailIa IPYTUM U3 PacTBOPA COJIU.

— BzauMoenicTBrE THAPOKCHIA [IUHKA C PACTBOPAMU KUCIIOT U LIEITIOYEH.

— Pemenne skcnepuMeHTanbHBIX 3aady MO TeMme «OCHOBHBIE KJACChI
HEOPTraHUYECKUX COCIUHEHUIN.

Pemenne 3amad ¢ MCNONB30BAHUEM TMOHATHM «MaccoBas HOJISI BEIIECTBA B
pacTBOpe»;  «MOJISIpHas  KOHUEHTpAalusD»», C  MUCIOJb30BAHUEM  KPHUBBIX
pacTBOpUMOCTHU. PelreHne pacyeTHbIX 3a4a4 MO YPAaBHEHHUSIM XHUMHUYECKUX
pPEaKUUM pa3HbIX TUIIOB U YPOBHEU CIIOKHOCTH, B TOM YHUCJIE OJIMMITUAJHBIX.

Pazgen 3. Ilepuoamueckuii 3akoH u Ilepumoamyeckass cucrema
xumuueckux jiemenToB .. MenaeseeBa.

Crpoenue aroMoB. XuMuueckasi CBsizb. OKHUCIUTEIbHO- BOCCTAHOBUTEIIbHBIC
peaxkuuu

[lepuognueckuit 3akoH .M. MengeneeBa. Ctpoenne artomoB. CocraB
aTOMHBIX snep. HM3oronbl. PannoakTUBHOCTb. DJEKTPOHBL.  DIJIEKTPOHHAS
opOuTaNlb. DHEPreTHYECKUEe YPOBHH W TOAYPOBHH atoma: S-, P-, d-opOuraim.
DOnexkTpoHHBbIE KOHPUTYpAIMU U DIIEKTPOHHO-Tpaduyeckue ¢GOpMysbl aTOMOB.
DU3NYECKUN CMBICI MTOPSAIKOBOIO HOMEPA, HOMEpA MEepUOJia U TPYIIbI SJIEMEHTA.
CtpoeHue 2JIEKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckoii cucrembl .M. Menneneesa: pacrpeneineHue dJIeKTPOHOB IO
OPHEPreTUYECKUM YPOBHSAM, TOAYpPOBHAM U opbOutanmsiMm. Dusmdeckuid CcMbICT
[Ieproanyeckoro 3akoHa.

3aKOHOMEpPHOCTM M3MEHEHUSI pajinyca aTOMOB XUMHUUYECKHUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB MO TIpyHiaM W IEepUOJaM.
HN3MmeHenrne KUCI0THO-OCHOBHBIX CBOMCTB COCIMHEHUN XUMHUUYECKUX DJIEMEHTOB B
nepyoAax M rpynmnax. XapakTepUCTUKAa XUMHUYECKOrO JJIEMEHTa II0 €ro
noJjioxkeHuto B Ilepunoanueckon cucreme .M. Menneneena.



3navenue [lepuoauueckoro 3axkoHa u [leproauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB I pa3BUTHUS Hayku U npaktuku. .M. MenpaeneeB — ydeHbld U
IpaKIaHUH.

DIIEKTPOOTPULIATENIBHOCTh XUMHYECKUX JJIEMEHTOB. XUMHUYECKasi CBS3b.
Buapl XMMUYECKOM CBSI3UM: KOBAJCHTHAs TMOJISIPHAsA CBS3b, KOBAJICHTHAs
HETOJsIpHAsl CBSI3b, MOHHAs CBsI3b. MexaHuU3Mbl 0Opa3oBaHUs KOBAJEHTHOM U
WOHHOW CBSI3U. DJICKTPOHHBIC M CTPYKTypHBIE (OpMynbl BemiecTB. KaTnoHbl u
AHHOHBL.

Kpucrammueckue u amopdHble BemiecTBa. THUIMBI  KPUCTALTUYECKUX
pELIETOK: HOHHAs, aTOMHAsA, MOJIEKYJISIpHAsA U UX XapaKTEPUCTHKHU.

Crenenp oxwucienus. OnpeneneHue CTENEHEd OKUCIECHHUS aTOMOB B
OuMHapHBIX  coeAMHEHUsAX.  OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
CocrTaBiicHME YpaBHEHHH  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN U
paccTaHoOBKa B HUX KOA(P(OUIIMEHTOB METOIOM AJIEKTPOHHOTO OanaHca.

JKCIEePUMEHTAJIbHOE U3YyYeHUE BEelIeCTB U SIBJICHUI:

— O3HakoMJIeHHE ¢ 00pa3llaMu METaJJIOB M HEMETauIoB. MoJennpoBaHue
CTPOCHHSI MOJIEKYJ IIpU TIOMOLIM PHUCYHKOB, MOJEJIEH, OJJIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII.

— OnbIThI, WUTIOCTPUPYIOUIAE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.
Pemienne pacueTHbIX 3aay 1o GopMmyjaM U YpaBHEHHUSIM XUMUUYECKUX peaKIui
Pa3HBIX TUIIOB U YPOBHEMN CIIOKHOCTH, B TOM YUCJI€ OJTUMIINATHBIX.

9 KNIACC

Paznen 1. BemecTBO U XMMHYECKAsl peaKUusi

[ToBTOpEHNE OCHOBHBIX pa3leNioB Kypca 8 kiacca. Ilepuoanueckas cucrema
XUMHUUYECKUX 3JIEMEHTOB B CBETE€ MPEICTABICHUN O CTpoeHUM aTtoma. CTeneHb
OKHUCJIEHUS M BaJEHTHOCTb. lIpencraBieHHe O MEPUOJMYECKOW 3aBUCHUMOCTHU
CBOMCTB XHWMHUYECKUX DJJIEMEHTOB (DJIEKTPOOTPHUIATEIBHOCTh, OKHUCIUTEIIBHO-
BOCCTAHOBHUTEJbHBIE CBOMCTBA, KHUCJIOTHO- OCHOBHBIE CBOWMCTBAa OKCHJIOB H
TUIPOKCUJIOB) OT CTPOEHHUS aTOMa.

Buabsl XMMHUYECKON CBSI3U: MOHHAsl, KOBAJICHTHAs (HEMOJIApHAsl, MOJISIpHAs);
OOMEHHBIN U JIOHOPHO-AKIIEITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSI3H.

Tumnel KpUCTAIIMYECKUX PEUIETOK — aTOMHAas, WOHHAasA, MeTaJIM4yecKas,
MOJICKYJIIpHAsE — 1 OCOOCHHOCTH UX CTPOCHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUMNA KPUCTAJUIMYECKON PEIIETKU U BUAA XUMHUYECKOU CBA3U.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX PEaKUUh. DJIEMEHTHI
XUMHYECKOW TEPMOJMHAMUKHU. ODHEPreTUKa XUMHUYECKUX peakuuil. TersioBoi
dpDEeKT XUMHUYECKOW peakiuu. OK30- U DHAOTEPMHUYECKHE  PEaKIINH,
TEPMOXUMHUYECKUE ypaBHEHUs. 3aKoH ['ecca v ero cieacTBusl.



[loHaTHE O CKOPOCTM XUMHYECKOW peaKIUU. 3aKOH JEHCTBYIOIIUX Macc.
@akTOphl, BIAUSIOMIME HA CKOPOCTh XMMHUYECKON pEaKkIMU. DHEPrusi aKTUBALUU.
[Tonsarue o katanuze. epMeHTl. UHTHOUTOPHI.

OOpatumbie U HeOOpaTUMbIe XUMHUYECKUE peakiuu. [loHsTHE 0 XUMHYECKOM
paBHoBecuun, npuHoun Jle Illarenve. VYcioBud CMENIEHUS XUMHYECKOTO
paBHOBecusi. DakKTOphI, BIUSIONIME HA COCTOSIHUE XMMHUYECKOTO PABHOBECHSI.
[IporHo3upoBaHrue BO3MOKHOCTA NPOTEKAHUSI XUMHUYECKUX TMpPEBpaIllCcHU B
pPa3TUYHBIX YCJIOBHSX Ha OCHOBE IMIPEACTABICHHA 00 HW3YYEHHBIX JJIEMEHTaX
XUMUYECKON KNHETUKU U TEPMOJUHAMHUKHU.

OKUCINTETBbHO-BOCCTAHOBUTEIIbHBIC peakuu. OKuCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCJICHUA. Baxueimme oxuciauTenun W BoccTaHoBuTend. (CocTaBiieHUE
YpPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHM C HCIOJIb30BaHUEM
METO0/1a AJIEKTPOHHOIO OanaHca.

DJIEKTPOJIUTHYECKAs JUccolMalus. XUMHUYECKHE pEaklMu B pPacTBOpax.
Teopuss  SIEKTPONMTUYECKOM  JucconManuu. PacTBopeHue kak  (Qu3MKO-
XUMUYECKUN TIpollecc. DNEKTPOJIUTHl U HEdNEKTposuThl. CuiibHble U cialOble
anekTponuThl. CTeneHb AucCcOUUalliM, KOHCTaHTa Aucconumanud. HoHHOoe
pou3BeAeHue BoAbl. Bonopoanslii nmokasarens. MHAMKATOPEI.

Peakuun noHHOTO OOMEHa. Y CJIOBUSI TPOTEKAHUS peaKluii HOHHOTO OOMEHa.

I'mpponm3 coneid. oHHBIE ypaBHEHUS THAPOIU3a COJIEH. XapakTep Cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

IJKcnepumenmanvbHoe u3yueHue 8eujecme U A61eHUIL.:

— H3y4yeHne 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW pPEaKIMH OT Pa3IMYHbIX
(bakTopoB.

— Pemenue »skcnepuMEHTaNbHBIX 3a7ad 1Mo TeMme «OKUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUN.

— Peakiuu nonHoro ooMeHa.

— PacniozHaBaHue pacTBOPOB COJIEN C IOMOIIBIO HMHIUKATOPA.

— Pacno3HaBaHue HEOPraHMYECKUX BEUIECTB C MOMOIIbI0 KaYeCTBEHHBIX
pEaKIMid HA UOHBI.

Pelienrie KaueCTBEHHBIX 3a7a4 M PACUETHBIX 3a7ad Pa3IUYHBIX TUIOB H
YPOBHEH CJOKHOCTH, B TOM UYHCII€ OJMMIIMAIHBIX, MO TemMaM «OCHOBHbIE
3aKOHOMEPHOCTH TPOTEKAHUS XUMHUUYECKUX PpPEaKUuil», «DICKTPOJIUTUYECKAs
JUCCOUHALNS. XUMUUECKNE PEAKIIUU B PACTBOPAXY.

Pa3nen 2. HemeraJsIbI M UX cOeIMHEHUS

OOmrast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUYECKHUX IJIEMEHTOB, TPOCTHIX BEILIECTB, AJTIOTPOIIHSL.



OO6mrast xapakTepucTuka rajaoreHoB. du3nyeckue U XMMUYECKHE CBOMCTBA,
CIOCOOBI MOTYYEHUSI U IPUMEHEHHUE XJIOpa U €r0 BAKHEUIITUX COSUHEHUM.

OO01mast xapakTepUCTUKa XUMUUYECKHUX 31eMeHTOB VIA-rpynmnel. dusznueckue
U XUMHUYECKHE CBOWMCTBA, CHOCOOBI TMOJYyYEHHUS M NPUMEHEHUS Cephl U €€
BAKHEUIIINX COCTUHECHUM.

OO01ast XapakTepUCTUKa XUMUYECKUX 31eMeHTOB VA-rpyrbl. Puznyeckue
U XMMHWYECKHE CBOMCTBA, CIIOCOOBI MOJIY4YEHHUS W TPUMEHEHHE a30Ta U €ro
BaKHEHIINX coeauHeHud. Dusnueckne M XUMHYECKHE CBOWMCTBA, CIIOCOOBI
MOJIy4eHUs ¥ puMeHeHue Gocdopa 1 ero BaxxHEHIINX COSTUHEHHM.

OO01mast xapakTepUCTUKa XUMHUUYECKUX A1eMeHTOB |VA-rpynmnel. dusnueckue
U XMMHUYECKHE CBOMCTBA, CIMOCOOBI MOJYyYEHUS W NMPUMEHEHHUE YIJIepoJa U €ro
BaXHeHMMX coenqunenuil. [lonsitue 06 agcopOuuu.

du3znyecKue U XMMUYECKHE CBOMCTBA, CIIOCOOBI MOJYYEHUSI U MPUMEHEHHE
KPEMHHS ¥ €r0 BAKHEUIINX COCTUHEHUM.

IKcnepumenmanvbHoe usyueHue ewecms U A61eHU:

— O3HakomiIeHHE ¢ 00pa3iamMu MPUPOIHBIX XJIOPUIOB (TaTOTeHUIOB).

— N3yueHune CBOKCTB COJISTHOW KUCIIOTHI.

— KauecTBeHHbIE peakiuu Ha XJIOPUI-, OPOMU- U NOAHUI-UOHBI.

— Ilomy4yeHue COITHON KUCTIOTBI, U3YYEHHE €€ CBOMCTB.

— M3yyeHne XUMHYECKUX CBOMCTB pa30aBIIEHHON CEPHOU KHCIIOTHI.

— IIpoBeneHne KaueCTBEHHBIX peakuuid Ha cyiab(pul-, CyIbPuUT- U cyibdar-
HOHBI.

— M3ydenrne XuMHUYECKHUX CBOMCTB COJIEH aMMOHMS.

— KauecTBenHas peakiys Ha HOH aMMOHUA U hochaT-noH.

— [lonmyyeHne aMMuaka U U3y4eHUE €ro CBOMCTB.

— M3yueHune CBOKWCTB a30THOM KUCIIOTHI.

— AncopO1iust paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM.

— Ilonydenue, cobupanue, pacrio3HaBaHUE U U3YUYEHHUE CBOMCTB YIIEKUCIIOTO
rasa.

— B3aumHbIe npeBparieHusi KapOOHATOB U THAPOKAPOOHATOB.

— KauecTBeHHbIE peakiuy Ha KapOOHAT- U CUITMKAT-UOHBI.

— [onyuenue okcuna yraepoaa (1V) u nsyuenue ero cBOMCTB.

— Pemenue sKCriepuMEHTANBHBIX 337a4 MO0 Teme «BaXHelIlne HEMETAIUIbl U
WX COCTMHEHUS.

Pewenue xauecmeennvlx 3a0au u pacuemuvlx 3a0ay Pa3IAYHBIX TUIOB U
YPOBHEH CJIOKHOCTH, B TOM YHUCJE OJMMIHAAHBIX, IO pazaeny «Hemeramnsl u ux
COCTMHEHUSD»

Pa3pen 3. MeTaJiIbl M MX CO€THHEHUS



OOmme cBoiictBa MeTaioB. OOmas XapakTepUCTUKAa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM UX MoJiokeHus B [leproanueckoi cucreme
xuMuueckux anemeHToB J[.M. MenaeneeBa u crpoenus aromoB. Metaiuibl A- u b-
rpyni. DJIEKTPOXUMUYECKUM psl HanpsbkeHuil metaiioB. OOue XUMHYECKUE
cBoiicTBa MeTaiyioB. OOmue cmocoObl TOMYyYEHUST METAJUIOB, METaJUIyprusl.
DJEeKTpOIN3 pacIljlaBOB M PAacCTBOPOB COJICH KaK OJWH U3 CIIOCOOOB MOMYyYEHUS
MeTaisioB. [IoHSATHE O KOPPO3WH METAJJIOB, OCHOBHBIE CIHOCOOBI 3aIUTHI UX OT
Koppo3uu. CIuiaBbl METaJIIOB.

Mertamnet A-rpyni. IllenoyHbie MeTaibl M UX BaKHEWIHNE COCIMHEHUS:
¢uznyeckue UM XUMHYECKHE  CBOMCTBA, TOJyYe€HHE U  IPUMEHEHHE.
[IlenoyHO3eMeNbHbIE METAIBl M WX BAa)KHEHIIME COECOUHEHMS: (PU3MUECKHE U
XUMUYECKUE CBOMCTBA, MOJIYYEHUE U MPUMEHEHUE. AJIIOMUHUN: (U3NYECKHE U
XUMUYECKHE CBOMCTBA allOMUHUSI. AM(POTEpPHBIE CBOMCTBA OKCUAA U THAPOKCHA
AITFOMUHUSL.

Metamnbl b-rpynn. OOmas xapakrepucTuka MeTamuioB b-rpynm (moOOYHBIX
NOATPYII): MOJI0KEeHHE B Ilepruoanyeckoi cucreMe XuMu4ecKux 3iemeHTos /.M.
MenneneeBa, 0COOEHHOCTH CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
npUMepe CTPOSHHsI aTOMOB XpoMa, Me/u, cepeOpa. BaneHTHble cOCTOSIHUS aTOMOB
d-2JIeMEHTOB, CTENIEHW OKHCICHHS AaTOMOB B COCAMHCHUSX. 3aBHCHMOCTB
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKMCJICHUS DJIEMEHTAa B COCJIMHEHUU (Ha MpUMEpE COEAMHEHHUM Xpoma).
[IepBOHauUaNbHBIE TPEACTABICHHS O KOMIUIEKCHBIX COEAUHEHUSX.

Menb u cepeOpo, UX BaKHEWIINE COCTUHEHUs: (PU3MUECKHEe U XUMHUYECKUE
CBOMCTBa, TmodyueHHue U npumeHeHue. IlpencraBienuss o0 aMMHAaYHBIX
KOMIUIEKCax cepedpa u Meu.

[{uHK ¥ ero BakHEWIINE COeNUHEHUS: (PU3NUECKUe U XUMUYECKHUE CBOMCTBRA,
MOJIy4eHHE U pUMeHeHne. AMQOTEepHbIe CBOMCTBA OKCUAA U TUAPOKCHUIA LIMHKA.

XKenezo: ctpoeHne aroma, CTENEHU OKUCIEHUS, (PU3NUECKUE U XUMHUYECKUE
CBOICTBA, MoJlyueHue u npumeHeHue. Oxcuapl, ruapokcuasl u conu xenesa(ll) n
xenesa(lll), ux cocras, cCBOIICTBA U MOTYyUYECHHUE.

IDKcnepumMenmanbHoe u3yueHue 8eujecme U A6J1eHUIL.:

— B3zaumogernicTBre METAIIIOB € BOAOM, C paCTBOPAMH COJIEH U KUCIIOT.

— OkpammBaHue IJIaMEHU COJIIMA METAJIJIOB.

— B3auMonencTBue TUAPOKCHUAOB HATPUS U KaJbLUs C OKCHUIOM YIJIEPOAA
(IV) u kucnoramu.

— HWccnenoBanue CBOMCTB KapOOHATOB W THUAPOKAPOOHATOB KaJbIus,
YKECTKOU BOJBI.

— WccnenoBanue am(pOoTepHBIX CBOMCTB THAPOKCUIOB ATIOMUHUS U LIWHKA.



— H3yuyeHne npoueccoB MOMyYEHUS] TUAPOKCUAOB XKEJe3a, UX XUMUYECKUX
CBOMCTB.

— JKecTKOCTh BOJIbI U METO/BI €€ YCTPAHCHMUS.

— PelieHne sKCepuMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenIne MeTalluibl U UX
COEIUHECHUSD.

— KadecTBeHHBIE peaklMM HA WOHBI MAarHusi, KajablWs, aJIOMUAHUS, IIUHKA,
xenesa(2+), xkenesza(3+), menu(2+), cepedpa(+1).

PemieHrne kadyeCTBEHHBIX 3aJlad M PACUETHBIX 3aJad Pa3JIMYHBIX THUIIOB H
YPOBHEU CJI0KHOCTH, B TOM YHCIIE OJIMMITMAJIHBIX, MO pazaeny «Meramibl U ux
COCIIMHCHUSD)

Paznen 4. XuMus 4 OKpy:KawIas cpeaa

BakHeiiline BellecTBa M Marepuanbl, 00JacTH HX MNpuMeHeHusa. HoBble
MaTepHUasbl U TEXHOJIOTHH. [ [pUHIIUIIBI «3€JIEHON XUMUW.

XUMHSI ¥ 340pOBbE. 3HAUCHUE HU3YYAEMbIX XHMHUYECKUX JJIEMEHTOB U HX
COeIMHEHUH 17151 PYHKIIMOHUPOBAHHUS OpraHU3Ma YeJIOBEKa.

XHUMHUYECKOE 3arpsi3HEHHE OKPY KAIOIIEH cpelibl. DKOJOTHUECKHE TTPOOJIEMBI,
CBSI3aHHBIE C COEMHEHUSIMHM YIJIEPOJA, A30Ta, CEPBI, TSHKEIBIX METAJUIOB. [loHsATHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIeM.

IKCnepumMeHmaibHoe usyueHue 8eujecms U sa61eHul:

— OnpeneneHne KUCIOTHOCTH MTPUPOIHBIX BOJ.

— MopenupoBaHue mpoiiecca 00pa3zoBaHusi KUCIOTHOTO O/, U3YYEHUE €T
BO3JCHCTBUS HA MaTEPHUATIBI.

Pazgen 5. IloBropeHue m 00001IeHHEe 3HAHMIA OCHOBHBIX pPAa3/1eioOB
KypcoB 8-9 ki1accoB

[Tepnoauueckuii 3akoH u [lepruognyueckas cucTreMa XUMAYECKUX SJIEMEHTOB B
CBETE MPEJCTABICHUNA O CTPOEHHUS aTOMa.

Buasl xuMuueckol CBA3M. 3aBUCHUMOCTH CBOWMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PELIETKU U BUJA XUMUYECKOU CBS3H.

Knaccuduxanus xumuueckux peakiuil. [IporHo3upoBaHue BO3MOXKHOCTH
MMPOTEKAHUSI XUMHYECKUX NPEBPALICHUNA B PA3JIMYHBIX YCIOBUSAX HAa OCHOBE
MPEICTABICHUN XUMUYECKON KUHETUKU U TEPMOIUHAMUKH.

XuMuYeckre peakiuu B pactBopax. [maponus coneil. OKUCIUTETBHO-
BOCCTAHOBUTEJbHbBIC PEAKIIMHU. DIICKTPOIIHU3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE MNpPEACTaBICHUNA 00
DJICKTPOJUTUYECKOW  JUCCOLMALIMM W OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx.

IKCnepumeHmaibHoe usydeHue ewecms U A61eHu:



— Pemenue OKCIICPUMCHTAJILHBIX 3a/1a4 110 TEME ((MGTEIJ'IJ'IBI, HEMCTAJIIIbl U UX
COCIUHCHU).

Pewenue xauecmeennvix 3aoau u pPacHemHnsblx 3a0ay Ppa3JINYHbIX THUIIOB H
ypOBHeﬁ CJIOKHOCTH, B TOM YHCJIC OJIMMIIMAAHBIX, 110 U3YYCHHBIM TCMAM.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

Peanuzanusi mporpaMMmbl Kypca BHEYPOUHOW [EATEIBHOCTH «XHMUS B
HKCIIEPUMEHTAaX UM 3ajJlauyax» HampaBjieHa Ha o0OecleueHue JIOCTHKCHUS
00y4arOIIMMUCS JUYHOCTHBIX, METanpeIMETHBIX " MPEAMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuuecxoe 6ocnumanue:

— MPOSIBIICHUE IIEHHOCTHOI'O OTHONIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
Hay4YHOMY W HCTOPUUYECKOMY HACJIEAUIO;

— T[IOHMMAaHUE€ 3HAYCHUS XUMHUYECKOW HAayKh B JKU3HU COBPEMEHHOTO
oO0IIIeCTBa, B Pa3BUTUH SKOHOMUKH Poccun U CBOEro peruoHa;

— CIIOCOOHOCTh BIAAETh JOCTOBEPHOM HMHGPOpMALMEl O MepeaoBbIX
JIOCTUKEHUSIX U OTKPHITUSIX MUPOBON U OTEUECTBEHHON XUMUU;

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX OO0 YCTPOWCTBE MHpa U
00IIIeCTBA;

2) epasicoancrko2o 80CNUMAHUSL:

— TMPENCTABICHUE O COLUMAIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NeSTEIbHOCTH;

— TOTOBHOCTh K pa3HOOOPA3HOM COBMECTHOM JIESITEILHOCTH MIPU BHITTOJIHCHUU
y4eOHBIX, TMO3HABATEIIbHBIX 3aJ]a4, BBITOJHCHHH XWMHUYECKHX DSKCICPUMEHTOB,
CO3/IJaHUU YYEOHBIX MPOEKTOB;

— CTpeMJIeHHEe K B3aMMOIIOHUMAHHUIO W B3aUMOTIOMOIIM B MpOIecce YI4eOHOU
JEATEeIIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IOBEJAEHHUE M IMOCTYIKU CBOMX
TOBAPUILEHA C TMO3UIMU HPABCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUAN ITOCTYIIKOB;

3) popmuposanue yeHnocmu HAyYHO20 NOZHAHUSL:



— MHUPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE U XUMHUYECKON peaKiluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC ISt
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 HAay4YHBbIX NPEACTABICHUA O 3aKOHOMEPHOCTSAX PpAa3BUTHUS TPUPOIBL,
B3aMMOCBSI3SIX YEJIOBEKA C TPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

4) socnumanue Kyn1bmypbl 300P0GbsL:

— OCO3HAaHHME IICHHOCTH >KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO, YCTAHOBKA Ha 370POBBI 00pa3 KU3HU;

— OCO3HAaHHE HEOOXOIUMOCTH COOJIIOJIEHUSI MpaBuil O€30MaCHOCTU IpH
oOpallleHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B YUCOHBIX U KU3HEHHBIX CUTYAIIUSX;

5) mpyooesoe socnumanue:

— ¢dopMHUpOBaHUE IIEHHOCTHOTO OTHOIIEHUSI K TPYIOBOU JEATEIBHOCTH KaK
€CTECTBEHHON MOTPEOHOCTH YeJIOBEKA M K MCCIIEOBATENbCKOM NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM UYUCIIE K
npodeccusiMm HaydHOU cepbl, OCOZHAHHE BO3MOXHOCTH CaMOpEAM3aIlui B 3TON
cdepe;

6) aKonocuueckoe gocnumanue:

— OCO3HAaHME HEOOXOJAMMOCTU OTHOIIEHUS K MPUPOJE KaK UCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

— NMpUOOPETEHNE OMBITA TIIAHUPOBAHUS TTOCTYIKOB U OLIEHKH X BO3MOXKHBIX
MOCIICICTBUUN JIJI1 OKPYIKAIOIIEN CPEBI;

— CIIOCOOHOCTh MPUMEHSITh 3HAHUS, TTOTy4yaeMble MIPU U3YYEHUU XUMUH, IS
pelieHus 3a7a4, CBI3aHHBIX C OKPYXKAIOIIEeH Cpeiou;

— aKTUBHOE HEIIPUATHUE NEUCTBUN, IPUHOCAIINX BPEIl OKPYKAIOLIEH Cpele;

— TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOW AESITEIBHOCTH HKOJOTHYECKOMN

HarpaBJICHHOCTH.



METAIIPEAMETHBIE PE3YJIbTATDBI

1. Ilo3HaBaTe/IbHBIC YHHBEPCAIbHbIE Y4eOHbIE 1eCTBUA

1) ba3zoBble Joruvyeckue JqeMcTBUSI:

— pacKpbIBaTh CMBICII XUMUYECKUX MOHATUHN (BBIIEISATH UX CYIIECTBEHHBIC
MPU3HAKH, YCTAaHABIMBATH B3AaUMOCBS3b C IPYTUMHU MOHSATUIMH);

— aHaAJIMU3UpPOBATh, CpPaBHUBATh, 0000IIaTh, BBHIOMpATh OCHOBAHUS IS
KJIaCCU(PUKAMU ¥ CHUCTEMATH3alMH XUMHUYECKHMX BEHIECTB U XUMHUYECKHX
pEeaKLHnii;

— YCTaHaBJIMBAaThb MPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXIYy OOBEKTaMU
U3YUYECHHUS;

— CTpPOUTH JIOTMYECKUE PpaACCYKICHUS (MHAYKTUBHbBIC, NEAYKTHUBHBIE, IIO
aHaJIOTHH ),

— TpemsiaraTh KPUTEPUM M BBISBIATH OOINME 3aKOHOMEPHOCTH U
IIPOTUBOPEYMS B U3YUAEMBIX IIPOLIECCAX U SIBJICHUSX;

— J1eJ1aTh BBIBOJBI M 3aKJIIOUEHHUS; YMEHUS IPUMEHSATH B MPOLECCe MO3HAHUS
NOHATHA (TMPEAMETHBIE U METaNpeIMETHbIE), CAMBOJIUYECKHE (3HAKOBBIE) MOJIEIIH,
UCIIOJIb3yeMblE B  XUMHUHU, MPeoOpa3oBbIBaTh MOJIEIbHBIE MPEACTABICHUS
(XMMHUYECKHI 3HaK, XUMHUYecKasi (popmysia, ypaBHEHHE XUMUYECKON PeaKkiiuu) Mpu
pelieHny y9eOHbIX 3a1a4;

— XapakTepu3oBaThb H3y4yaeMble XHMHYECKHE BEIIECTBA M XUMHUYECKUE
pPEAKLHH C yYETOM MOJIEIBHBIX MPEACTABICHUIA.

2) ba3oBble HcciieqoBaTENbCKUE JEHCTBUSA:

— TMPUMEHSATh METOAbl HAYYHOTO TIO3HAHMWS BEIIECTB W SBJICHUN Ha
HMIIUPUYECKOM M TEOPETUYECKOM YPOBHAX B YyueOHOW MO3HABaTEIbHOM U
IIPOEKTHO- UCCIEN0BATEIBCKON NESITENBHOCTH;

— aHaIM3UpPOBaTh (PAKThI, BBIBIATH U (OPMYIHPOBATH MPOOIEMY,
OTIPEAETATH LETb U 33J]a4H, COOTBETCTBYIOIINE PEUICHUIO MPOOIEeMbl; Mpe/iaraTh
OMUCATENIbHYI0 WK OOBSACHUTENIbHYIO TUIIOTE3Y M OCYIIECTBISITH €€ IMPOBEPKY;

IMPOBOJUTDH U3MCPCHUS HCO6XOI[I/IMBIX mapamMeTpOB, BEIYUCICHWA, MOACIIMPOBAHUC,



HAOMIOJIEHUSI U DSKCIEPUMEHTH (peasibHble M MBICIEHHBIE), CaMOCTOSTEIIBHO
IPOTHO3UPOBATh PE3yNbTaThl, (POpMyIUpPOBaTH OOOOIIEHUS M BBIBOJBI IO
pe3ysibTaTaM IPOBEJEHHOTO OIbITA, HCCIEIOBAaHUS, COCTaBIATH OTYET O
poJeIaHHON padoTe;

3) PaGora ¢ undgopmanmei:

— OpPHUEHTUPOBATbCA B PAa3IMYHBIX HCTOYHUKAX HHGpOpMauuu (Hay4HO-
NOMYJISipHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPABOYHBIE IOCOOUS,
pecypcel MHTEpHETA);

— aHAJIM3UPOBATh UH(POPMAIIUIO U KPUTUYECKU OLIEHUBATh €€ TI0CTOBEPHOCTD
Y HEMIPOTUBOPEUYMBOCTh, OTOMPATh U MHTEPIPETUPOBATH UH(POPMALIUIO, 3HAUHMYIO
JUIS pelieHusl yueOHOU 3aauu;

— MPUMEHATHh Pa3IUYHbIE METOJbl, MTHCTPYMEHTHI U 3aIPOChl MPU MOUCKE U
orbope MHPOpPMALMM WIM JAHHBIX W3 HCTOYHHUKOB C YYETOM HPEIJIONKEHHON
yueOHOM 3a/1a4uM U 3aJaHHBIX KPUTEPHUEB,;

— BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH M HWHTEPIPETHUPOBATH
uHMOPMAIUIO PA3IUYHBIX BUJOB W (opM MpeacTaBieHuss (cxeMbl, Tpadukw,
IyarpaMMbl, TaOJIUILbI, PUCYHKHU U APyTrHe GOpMBI);

— HCTIOJIb30BaTh HAYUHBIN S3bIK B KAYECTBE CPeICTBA pabOThl ¢ XUMHUYECKOM
uHdopMaIuei;

— MPUMEHATH 3HAKU U CUMBOJIBI, POpMyIibl, a0OpeBHATYPBI, HOMEHKIIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaIJIS,IHOCTH.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC y4eOHbIe 1eiiCTBUA:

— YMEHHUE 3aJilaBaTh BONpPOCHl (B XOJe Auanora v (Wid) AMCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

— npuoOpeTeHHe OmblTa TMPE3CHTALUU  PE3YyJIbTaTOB  BBHINOJHEHHUS
XMMHUYECKOTO 3KCIEpUMEHTa (JaOOpaToOpHOIro OmbITa, JJaOOPAaTOPHOM pabOTHI MO

UCCJIETOBAaHUIO CBOWCTB BEUIECTB, YU€OHOTO MPOEKTA);



— 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHMKAMM NO3HABATEIBHON U
UCCJIEI0OBATENBCKOW JIEATEIbHOCTH TNPH PEIIEHUH BO3HUKAIOIIKUX MNpoOJeM Ha
OCHOBE yyeTa OOIIMX MHTEPECOB M COTJIAacOBaHUs MO3MIMKN (00CYXIeHus, 0OMEeH
MHEHUSMH, «MO3TOBBI€ INTYpPMBI», KOOPJHMHALIMS COBMECTHBIX JECHCTBUH,
OTIpeJIeICHNE KPUTEPUEB IO OLICHKE KaueCTBa BHITIOJIHEHHON PabOThl U IPYTHE).

3. PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

— YMEHHME CaMOCTOSTEIbHO OINPEACNATh LEIU AEATEIbHOCTH, IJIaHUPOBATD,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbonee 3PPeKTUBHBIE CIIOCOOBI pelIeHUsl y4eOHbIX U
MO3HABATEJIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJSATh WJIH KOPPEKTUPOBATH
IPEJIOKECHHBI  QITOPUTM JEMCTBUM IPU BBINOJHEHUH 33JaHUA C y4EeTOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBHE MOJIYYEHHOTO PE3YyJIbTaTa 3asiBJICHHOM LIETH,

— YMEHME HCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IpEIaracmMble B
YCIIOBUHM 33JaHUI. — CAMOCTOSITEJIbHO BEIOMPATh CIIOCOO pelIeHHs yueOHOW 3a1aun
(cpaBHUBaTh HECKOJIBKO BapHAHTOB PEIICHUS, BEIOMpATh HanOoIee TMOAXOISAIINN C
Y4E€TOM CaMOCTOSATENIbHO BBIJIEJIEHHBIX KPUTEPHUEB), MJIAHUPOBATH CBOIO padoOTy
IIPU pelIeHUU y4eOHOM UITH UCCIIeI0BATEIhLCKON 3a/1auu.

MNPEAMETHBIE PE3YJIBTATDBI

8 KUIACC

K koniy oOyuenusi B 8 kjacce IpeaMETHbIE pe3yJbTaThl W3YUYEHHs Kypca
BHEYPOUHOUN JEATENbHOCTH «XHUMHSI B ODKCIEPUMEHTaX W 3aJadyax» JOJKHbI
oTpaxaTh CHOOPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

— PAacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHMX IMOHSATUH: aTOM, MOJEKYJa,
XUMUYECKUNA DJIEMEHT, METaJll, HEMEeTall, ajuIOTPOMHs, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAsA), BAJICHTHOCTD,
OTHOCUTEJbHAS aTOMHAas U MOJIEKYJsIpHas Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJISIpHas Macca, MaccoBas JOJs XHMHUYECKOro JJIEMEHTa B COEIUHEHUH,

MOHHpHBIfI O6’BCM, OTHOCHUTCIIbHAA IIJIOTHOCTb ra3oB, OKCH A, KHUCJI0Ta, OCHOBAaHHC,



CoJb, aM(pOTEepHBIM OKCHA, aM(OTEpPHBIH THAPOKCHA, XUMHUYECKas peaxius,
KJIaCCU(pUKAILUS PEaKlUi: peakiuu COCIUHEHUS, PEAKINH PA3I0KECHUS, PEaKluu
3aMEIIEHUs, peakluu OOMEHa, HK30- U SHIOTEPMHYECKHE PEaKIHU; TEIIOBOU
ahdeKT peakiuu; AAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTalb,
paguyc atomMa, XMMHUYECKasl CBSA3b, MOJSIPHASL U HEMOJIIpHAs KOBAJCHTHas CBS3b,
VWOHHas CBfA3b, HOH, KaTHOH, aHWOH, pPacTBOpP, MaccoBas JOJA BELIECTBA
(mpoueHTHasT KOHLEHTpauusl) B pacTBOpPE, MOJIIpHAs KOHILIEHTpALUs BEIECTBA B
pacTBOpe;  BJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIEHUS, OKUCIUTENIH U
BOCCTAaHOBUTEIH, OKHCJICHHE 151 BOCCTAHOBJICHHUE, OKHCIIUTENIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METO/ SJIEKTPOHHOTO OajaHca;

— WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MPUMEHSTH ATH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAIICHHIA;

— HCIONb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsi COCTaBJICHHS (opmyin
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

— OMNpEeNeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENIEHb OKUCJICHHS 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJIEKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o hopMyam, BUIAbl XUMUYECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKNUX COCINHEHHUSX;

— pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHWS MacChl BELIECTB, IMOCTOSHCTBA
cocrtaBa, Ilepmogmueckoro 3akona J[.MI. MeHnneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOpHH, 3aKOHA ABOTAJpPO U €ro CIEACTBUM, MPEACTABICHUI O HAyYHBIX METOAAX
NMO3HAHUSA, B TOM YHUCJIE OKCHEPUMEHTAIbHBIX M TEOPETUYECKHX METO/ax
MCCJIEIOBAHMSI BEIIECTB U U3YUYECHHS] XUMUYECKUX PEaKLnii;

— JEMOHCTPHUPOBATh IOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJJIEMEHTOB OT MX ToJNoXkeHuss B Ilepuonnueckoil cucreme:
ONKCHIBaTh U XapakTepu3oBaTh TabnuuHyo (opmy Illepuoanueckoit cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHas noArpynna (A-rpynmna)» u
«roboynast noarpynna (b-rpynna)», «maible nepuoab» U «OOJbIINE TEPUOIBDY,

COOTHOCHTDH O603Ha‘-IGHI/I$I, KOTOPBIC HMCHOTCA B Ta6J'II/II_[e «Hepnoz[quCKaﬂ



cucreMa xumMuueckux 3nemeHtoB .M.  MeHneneeBa», C  4YHCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij
aJ1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

— OOBACHATH CBSI3b MOJIOKEHHS 3ieMeHTa B llepuogumueckoil cucreme ¢
pacrpeieIeHueM JJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSIM, MOLYPOBHSIM H
OpOUTAJISIM aTOMOB TEPBBIX YETHIPEX MEPUOJIOB;

— KJIacCU(UIUPOBATh XUMHYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, [0
TerI0BoMY 3P (DEKTy);

— XapakTepu3oBaTh (OMHCHIBATh) (PU3NUECKHE U XHUMHUYECKHE CBOMCTBA
MPOCTBHIX U CJIOXHBIX BEIIECTB: KUCIOPO/a, BOJIOPOJA, BOJIbI, OOIINE XUMUYECKUE
CBOWMCTBA OKCHJIOB, KHCJIOT, OCHOBAHHM U COJICW, TEHETUYECKYIO CBSI3b MEKIY
HUMH, TOATBEPKAAs MPUMEpPAMH MOJEKYISPHBIX YPAaBHEHUN COOTBETCTBYIOIIHUX
XAMWYECKUX PEAKIINIM;

— OIMKCBIBATH POJIb KMCIOPO/Ia, BOAOPOJA U BOJIBI B IPUPOIJHBIX ITpoLeccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3JIMYHBIX OTPACISAX MPOMBIILICHHOCTH,
BO3MOYKHO€ MCITOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

— OOBSICHATH W MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX
COCTaBa M CTPOCHMS, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAILCHUN B
Pa3JIMUHBIX YCIOBUSIX;

— BBIYMCJISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JOJIF0O XUMHYECKOTO 3JIEMEHTA B COCIMHEHUH,
MAaCCOBYIO JIOJII0O XMMHUUYECKOTO dJieMEeHTa Mo ¢Gopmylie COCIMHEHUS, HAXOIUTh
POCTEUITyI0 (hOpMYITy BEIIECTBA MO MAaCCOBBIM MJIM MOJIBHBIM JOJISIM JIEMEHTOB,
MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHIECHTPAIMIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI IO YPABHEHUSAM XUMHUYECKON PEAKIINY;

— peuaTh pacyeTHHIE 33/1a4d MO U3yYaeMbIM TEMAM Kypca XMMUHU Pa3INYHBIX

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



(GU3MYECKYI0 MOJIeNh, C HCIOJIb30BAHUEM 3aKOHOB M (POPMYJI, CBS3BIBAIOIINX
bu3nYecKue BEINYHUHEI;

— MPUMEHSATh OCHOBHBIE OIEPaIlUd MBICITUTEIBHON NEATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMATH3aIINIO, KIACCU(DUKAIINIO, BHISIBICHUE
MPUYUHHO- CJICACTBEHHBIX CBSI3€M — i1 M3y4YCHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PeaKIui, eCTECTBEHHO-HAYyYHbIe METO/bl MTO3HAHUS — HAOJIOJICHHE,
U3MEpPEHHE, MOJACIUPOBAHUE, SKCIEPUMEHT (pealbHBIM W MBICICHHBIA) — IS
OCBOCHHS YUCOHOTO COJICpIKaHMS;

— pacKphIBaTh CYIIHOCTh IIPOIIECCOB OKHUCICHHS W BOCCTAHOBIICHUS,
COCTABJISITh YPaBHEHUS TMPOCTBHIX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(MeToI0M 3JIEKTPOHHOTO OallaHca);

— YCTaHABIWBATH CBS3M MEXIY pPEATbHO HAOIIOJAEMBIMH XUMHUYECKUMU
SBJICHUSIMH U TIPOIIECCAMHM, MPOUCXOASAIIMMU B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMUYCCKHE 3HAHUS CO 3HAHHSIMU
JIPYTUX YICOHBIX MPEIMETOB;

— cobmomath TmpaBuiia 0Oe30macHOM paboThl B JlabopaTtopuu  Mpu
WCITOJIb30BAaHUU XUMHUYECKOM TIOCYIbl W OOOpYAOBaHHS, a TakkKe IpaBHIia
oOpaleHusl ¢ BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSIMH BBITIOJIHCHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHUI0 U COOMPAHHIO
ra3zo00pa3HbIX BeHIeCTB (BOJOPOJa M KHUCIOPO/AA), MPUTOTOBJICHUIO PACTBOPOB C
OTPENICIICHHOM  MacCOBOM  JIOJIEM  PAacTBOPEHHOT'O  BEIISCTBA,  PEIICHHIO
DKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPraHWYECKHUX
COCJIMHCHUI;

— JEMOHCTPUPOBATh BIIAJICHHE OCHOBAMH XHMHUYECKOM TI'PaMOTHOCTH,
BKJIIOUAIOIICH yMeHUsI 0€30MmacHOro oOpaiieHus ¢ BEeIeCTBAMM, UCIOJIb3YEMbIMU
B TIOBCETHCBHOM KU3HH, a TAK)KE 3HAHHUE MTPABHII TIOBEJACHUS B MEISIX COCPEKCHUS
3JI0POBbBS 1 OKPYKAIOIIEH CPEeIbI;

— Y4acTBOBAThb B IMPOEKTHO-UCCIIEIOBATEIbCKON NESITEIbHOCTH XUMHUYECKON

1 XMUMHUKO-3KOJIOTHYECKOMN HaITpaBJICHHOCTH.



9 KIIACC

K koHiy oOyuenust B 9 kiacce mpeAMETHBIE Pe3ybTaThl M3YUEHHS Kypca
BHEYPOUYHOU JEATENBHOCTH «XUMHS B DSKCIEPUMEHTaX M 3aJa4ax» JTOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIINXCST YMCHUI:

— PpACKpBIBaTh CMBIC OCHOBHBIX XHMHYECKHX TMOHATHUN: XUMHUYECKUI
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KAaTHOH, aHWOH, 3JEKTPOOTPUUATEIbHOCTb,
CTETICHb OKHCJICHUS, XUMHUYECKasi peakius, TEIioBoW 3(PdeKT peakiuu, MoJb,
MOJISIpHBIN 00BEM, pacTBOP;

—  DJIGKTPOJIUTHI, HEAJNEKTPOJUTHI, DIJIEKTPOIUTHYECKAS  JHUCCOLMALINS,
peakiui HMOHHOTO OOMEHa, THUIPOJIU3 COJieH, oOpaTUMble U HeoOpaTUMbIC
peaxkuuu, OKHCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIE peaxkuuy, OKHCJIUTEb,
BOCCTAHOBUTENb, OKHCICHME M BOCCTAHOBJIEHUE, OJJEKTPOJU3, AJLIOTPONUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, HOHHAs, METAJLTUMYECKas),
MEXMOJICKYJIIPHBIE  B3aMMOJICUCTBHS  (BOJOpOJHAs CBs3b, CHIBI BaH-mep-
Baanbca), KOMIUIEKCHbIE COEIUHEHMS, KPUCTALIUYECKUE PEUIETKH, KOpPpO3us
METAJUIOB, CIUIABBI; CKOPOCTh XHMHWYECKOM pEaKLUHWH, KaTajau3, XUMHYECKOE
pPaBHOBECHE, DJIEMEHTHl XUMHUYECKOW TEPMOJMHAMHKHA KakK OJHOM U3
TEOPETUYECKUX OCHOB XMMHH; NIpeesibHO JonmycTtuMas koHuentpauus (1I1K);

— WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHYECKUX TIOHATUH U
MIPUMEHATH T MOHITHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

— WCIOJIb30BaTh XHWMHUYECKYI) CHMBOJIUKY ISl COCTaBJIeHUS (Qopmyi
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

— ONPEAETATh BAJIECHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB B
COEQUMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeIUHEHUN 1o (opMynaMm, BHUJIBl XHMHYECKOW CBS3M (KOBaJCHTHOM,
MOHHOM, METAJUTMYECKOW) B HEOPraHUYECKHUX COEOUHEHUSIX, 3apsij]l HOHA [0
XUMHUYECKON (hopmysie, xapakTep Cpembl B BOJHBIX PAacTBOPAX HEOPTaHHMYECKUX

COC,Z[HHCHI/Iﬁ, THIIL KpHCT&JIJIH‘ICCKOﬁ PCUICTKHU KOHKPETHOI'O BCIICCTBA,



— packpsiBath cmbich [lepuogmueckoro 3akona J[.M. MenngeneeBa u
JEMOHCTPUPOBATh €r0 TOHWMAHKE: OMUCHIBATH M XapaKTEePU30BaTh TAOIUYHYIO
dbopmy Ileproguyeckoil cUCTEMBbl XMMHUYECKHX JJIEMEHTOB; OOBSCHSATH CBA3b
MOJIOKEHUS dJieMeHTa B [lepuoanyeckoit cucreme ¢ pacupeneaeHueM IEKTPOHOB
M0 DSHEPreTHYEeCKUM YPOBHSM, MOJYPOBHSIM M OpOMUTANIIM aTOMOB TEPBBIX
YeThIpeX IEPUOJIOB; BBIIEIATh OOIIME 3aKOHOMEPHOCTH B W3MEHEHUH CBOMCTB
AJIEMEHTOB M WX COEAUHEHUM (KUCIOTHO-OCHOBHBIX M  OKHCIHUTEIIBHO-
BOCCTAHOBUTEJIBHBIX CBONCTB OKCHUJIOB M THUIPOKCHIOB) B IMpeAeiax MajbIxX
MEPUOJIOB U TJIABHBIX MOATPYIIN C YYETOM CTPOEHHUS UX aTOMOB;

— PAaCKpbIBaThb CMBICI TEOPHUM DIICKTPOJIUTUYECKOW IUCCOLMAIAM, 3aKOHA
I'ecca m ero ciencrBuii, 3aKOHA JEUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEU
W3MEHEHUS CKOPOCTHM  XMMHYECKOM  PEaKUWH, HaIlpaBJICHUS  CMEIICHUA
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT Pa3IMUHBIX (PAKTOPOB;

— KJaccu(UIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TeroBoMy 3(deKTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTEMEHEW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYacCTHUIO
KaTanm3aropa);

— XapakKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHMYECKUX COCAWHECHUWH, MOJITBEPKAAsi 3TO ONHCAHUE
MPUMEPAMU  MOJIEKYJSIPHBIX W HOHHBIX  yYPAaBHEHUW  COOTBETCTBYIOLIMX
XAMUYECKUX PEAKIINM;

— COCTaBJISITh ypaBHEHUS: DJICKTPOJIUTUYECKOM AUCCOLMAIMUA KHUCIIOT,
LIEJIOYEN M COJIEM; IIOJHBIE W COKPAIICHHBIE YPAaBHEHUs PEAKIUHA HOHHOTO
oOMeHa; peakiiuii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUUECKOMN CBSI3U MEXKTY
BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

— pAacKpbIBaTh CYIIHOCTh MPOLECCOB THAPOJIN3a COJIEM IOCPEICTBOM

COCTaBJICHUA KPAaTKHWX MOHHBIX W MOJICKYJISIPHBIX ypaBHeHI/Iﬁ peammﬁ, CYIITHOCTb



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajaHca ATUX PEaKIIUA;

— MIpeJICKa3bIBaTh XapaKTeP CPe/ibl B BOJHBIX PACTBOPAX COJICH;

— XapakTepu3oBaTh (OMHCHIBATh) (PU3NYECKHE M XHMHYCCKHE CBONCTBA
MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, I'paduT, aiaMmas, KpeMHH#, azor, (ocdop,
cepa, XJop, HATPUM, KaJvii, MarHui, KaJlbI[hi, aJIIOMUHUH, KEIE30, MEb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOAOPOA, cepoBoiopo, okcuabl yriaepoma(ll, 1V),
kpemuusa(1V), azora(l, I, 11, 1V, V) u dochopa(lll, V), cepsi(1V, VI), cepaucras,
cepHas, a3zoTHas, ¢ochopHas, yrojabHas, KPEMHUEBAs KHUCIOTHI, OKCHUIBI U
ruapokcusl MetamwioB |A—llA-rpynn, amomunus, menu(ll), nunka, xeneza(ll u
11));

— MOSICHITH COCTaB, OTJEIbHBIE CIOCOOBI MOJYYEHUSI M CBOMCTBA CIOXKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHCIJIOTBI M UX coid, ranorenuibl kpemuusi(1V) u pochopa(lll u V), nepmanranar
KaJIHS;

— ONHUCHIBaTh pOJIb BAXHEUMIIMX H3yYaeMbIX BEIIECTB B MPUPOJAHBIX
mporieccax, BIUSHUE HA KUBBIC OPraHU3MbI, IPUMEHEHHUE B PA3IMYHBIX OTPACIISIX
SKOHOMHKH, HCIOJb30BAaHUE JI1 CO3JaHUS COBPEMEHHBIX MaTepuajoB U
TEXHOJIOTUW; TMPOBOJAUTH PEaKIMU, MOATBEPKIAIOIIME KAueCTBEHHBIM COCTaB
pa3TUYHBIX BEIIECTB, PACMO3HABATH OMBITHBIM IyTEM COJEPIKAIIMECS B BOJTHBIX
pacTBOopax HMOHBI: XJOpHA-, OpoMHa-, MOAUI-, cyibdar-, dochar-, kapOoHaT-,
CUJIMKAT-, Cylbput-, cynbduia-, HUTpAT- U HUTPUT-UOHBI, TUIPOKCHI-UOHBI,
KaTHOHBl aMMOHUS, MarHus, KaJjblus, allOMUHUSA, Kene3a(2+) u xenesa(3+),
Meau(2+), nuHKa;

— OOBSACHSATH W MPOTHO3UPOBATH CBOMCTBA BAXKHEUINNX M3Y4aeMbIX BEIIECTB
B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHUS, TPUMEHEHHUE BEUIECTB B 3aBUCUMOCTHU

OT HuX CBOﬁCTB, BO3MOXHOCTb IIPOTCKAHUA XHMHYCCKHUX HpCBpaIHGHI/Iﬁ B



pa3IUYHBIX YCJIOBHSIX HAa OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHWMHYECKOU
KHHETHKH U TePMOIUHAMUKH,

— BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJe COSAMHEHHUS, MACCOBYIO
JIOJII0 BEIllECTBA B PAacTBOPE, MOJIBHYIO JOJI0O XUMHUYECKOTO JJIEMEHTa B
COCJIMHEHUU, MOJISIPHYIO KOHIIGHTpPAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
MPOCTEUITY 0 (DOPMYITy BEIIECTBA TI0O MAaCCOBBIM HJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPAaBHEHUSIM XUMHUYECKUX PEAKIMI C yYEeTOM HEI0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTa, 3HAYCHHS TEILIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

— peliaTh pacyeTHBIC 3a/1aUH 110 U3y4aeMbIM TeMaM Kypca XUMHUH Pa3InYHBIX
TUTIOB W YPOBHS CIIO)KHOCTH, B TOM YHCJIC OJUMITHAIHBIC, BEIOUpasT alcKBaTHYIO
bu3MYecKyl0 MOJieNb, C HCIOJIb30BAHUEM 3aKOHOB M (POPMYJI, CBS3BIBAIOIIUX
(bu3nYecKre BeITNYNHBI;

— coOmonate mnpaBuiia Oe3onmacHol paboTel B JlabopaTtopuu Mpu
UCIIOJIb30BAaHUU XUMHUYECKONM TOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PAOOT MO TOJYYCHHIO U COOMPAHHIO
ra3oo0pa3HbIX BEIIECTB (aMMHUaka ¢ YIJEKHCIOrOo Ta3a) W PEHICHHUIO
DKCIIEPUMEHTAJBHBIX 3aJad [0 TeMaM Kypca, TMPEeACTaBIsATh PE3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] U BBISBJISATH
OMITUPUICCKUE 3aKOHOMEPHOCTH;

— TMIPUMEHSATH OCHOBHBIC OIECpAIlMU MBICIIUTEILHON ACATEIBHOCTH (aHATU3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHWE, CHUCTEMATH3alli0, BBIABICHUE IPUYMHHO-
CJIEJICTBEHHBIX CBSI3€i) MPU M3yUYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO- HAYYHBIMU METOJIaMU MO3HaHUS (HAOIIOCHHE, N3MEpPEHHE,
MOJIEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHbIM U MBICIICHHBIN );

— TIPUMEHATH TpaBuia 0€30MacHOTO OOpallleHus C  BeIeCTBAMH,

HCIIOJIb3YCMbIMHU B HOBCGI[HGBHOﬁ JKN3HHU, IIpaBHJIa IIOBCACHUA B MLICIAX



cOepeXeHUs1 370POBbsi M OKPYXAIOIIEH NPUPOIHON Cpellbl, MOHUMATh BpEN
(OmacHOCTh) BO3ACHCTBHS HAa JKUBbIE OPTraHU3MBI OIPEJCICHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIMOCOObl YMEHBIIICHUS U MPEAOTBPAILECHUS X BPEIHOTO
BO3/ICICTBUS, 3HAUCHUE )KUPOB, OCIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

— UCIOJIb30BaTh MOJyYEHHBIEC MPEACTaBICHUS 0 cepax npodheccuoHaNbHON
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKON U COBPEMEHHBIMH TEXHOJIOTUSIMU, KAK OCHOBY
U1l Ipo(heCCHOHANBPHON OpPUEHTAMA W 1T OCO3HAHHOTO BBIOOpAa XMUMHUHU Kak
npoQUIBHOTO TpeAMETa MPU NPOJOIKEHUU OOyUYEeHHUS] Ha YpPOBHE CPEIHETO
oO1iiero oOpa3oBaHus;

— Yy4acTBOBAaTh B MPOEKTHO-HCCIEAOBATEIBCKON JIESITETbHOCTH XUMUYECKON

1 XMUMHUKO-3KOJIOTHUECKOM HAIIPpaBJICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM KosaunuyecTBo OcHoBHOE OcHOBHBIE BHbI (undposbie)
n/n NPOrpamMmbl 4yacos cojepsKaHue e TeJIbHOCTH o0pa3oBaTe/bHbIe
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Brinosinenue
TBOPUYECKUX
3aJaHuM,
PacKpBIBAIOLINX
XuMHUs — BayKHAs pOJIb XUMHUU B
o0nacTb IPUPOJIE U JKU3HU
€CTECTBO3HAHUSA U YyeJioBeKa, €€ CBsI3b C
MPaKTUYECKON JPYTMMH HayKaMH.
JeATEIIbHOCTH [IpoBenenue
XuMmus — BakHast 00J1acTh yenoseka. [IpaBuna | skcnepuMeHTa: —
11 €CTECTBO3HAHUSA U IPAKTHUUYECKON 2 6e30macHoro N3ydenue n
JESATEIBHOCTH YEJIOBEKA oOparieHus ¢ OINMCaHNE
BEIIECTBAMHU U du3nuecKux
1a60paTOPHBIM CBOMCTB 00pa3IoB
000pyI0BaHUEM. HEOPTaHUYECKUX
Uuctele BemecTBa M BemecTB. — [IpaBuna
cMecH paboTHI B
naboparopuu u
npuémbl 0OpaIeHus
¢ 1abopaTOPHBIM
o0opyIoBaHUEM. —




Pa3nenenune cmeceit

1.2

BeniecTtBa u XuMHUYECKHE peaKknu

ATOMBI, MOJIEKYJIBI,
XUMUYCCKHE
3JIEMCHTEL.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJICKYJISIPHOTO
CTPOCHHUS.
XumMuueckas
bopmya.
OTHOCHTENbHAS
aTOMHas Macca.
OTHOCHTENbHAS
MOJIEKYJIApHAs
macca. MaccoBas
JIOJISI XUMHUYECKOT'0
DJIECMEHTA B
COE€TUHECHHU.
KommuectBo
BEIIIECTBA.
Momnspaas macca.
PacueTts mo
dbopmynam
XHUMHYECKHX
COCTUHECHUIH.
MounstipHast macca
CMECH BEIIIECTB.
MoinsHas goias
XHMHYSCKOTO
DJIEMCHTA B

BrisiBnenue
pa3IuIui MEXIy
(bu3nuecKuMu U
XUMUYECKUMHU
SIBJICHUSIMU.
PacnoznaBanue
(bU3UIECKUX U
XUMHYECKHUX
SIBJICHU
Omnpenenenue
MIPU3HAKOB
XUMHUYECKUX
peakuui, yCciuoBui
UX MIPOTEKAHUS.
PaccranoBka

K02 (UIIMEHTOB B
CcXeMax XMMHUYECKHX
peaKkuuu.
[IpoBenenune
BBIUMCJICHUH T10
dhopmynam u
ypaBHEHUSAM
XUMHUYECKHUX
peakuuii.
IIpoBencHue
SKCHEPUMEHTA —
Onucanue
buznyecKkux
CBOMCTB 00pa3IoB




COCIMHECHHH.
Xumuyeckas
peakuus u ee
MPU3HAKU. Y CIIOBUS
MIPOTEKAHUS
XUMHUYECKUX
peakuuii. Tunsl
XUMHUYECKUX
peakuuii. PacueTsl
110 XUMHUYECKUM
YpaBHEHUSIM

HEOPTraHUYECKHUX
BEIIIECTB — METAJIIIOB
1 HEMETaJJIOB. —
HaOmronenue
(bU3UIECKUX U
XHUMUYCCKHX
SIBJICHUH. —
Hab6mronenue u
OITMCAHHE
MIPU3HAKOB
MIPOTEKAHUS
XAMHYECKUX
PEeaKIMi pa3HBIX
TUIIOB. Penienue
pacYETHBIX 3a7a4 I10
dbopmyiam n
ypaBHEHUSAM
XHUMUYECKHUX
peakuuii
Pa3IMYHOrO YPOBHS
CIIOKHOCTH, B TOM
YUCIe

OJIMMITHATHBIX
HToro
Paspnen 2. Bo3ayx. IlonsaTue o razax. Kuciaopoa. Oxcuabl
[Ipencrasnenus o IIpoBenenue
Bozayx. Ilonsarue o razax. Kucnopon. ra3zax. Bozoyx. SKCIEPUMEHTA —

2.1 OKcuabl

3akoH ABOTrajpo.
OrtHOoCUTENbHAA

O3HaKOMIIEHUE C
oOpasiaMu OKCHJIOB




IUIOTHOCTH I'a30B.
Onpenenenue
OTHOCHTEIIBHOU
MOJIEKYJIIPHOM
Macchl
ra3o00pa3Horo
BEIIECTBA 11O
H3BECTHOM
OTHOCHUTEIIBHOU
IUIOTHOCTH.
OO0BEMHBIE
OTHOILIEHUS T'a30B
MPU XUMHUYECKUX
peaKIusX.
Kucnopona. O3o0m.

U OMHUCaHUE UX
CBOMCTB. —
[Tonyuenue,
cobupanue
KHCJIOPO/Ja,
U3Yy4YEHUE ero
cBoicTB Pemienne
pacu€THBIX 3a/1a4 10
YpaBHEHUSAM
XUMHUYECKHUX
peakuii u
TEPMOXUMHYECKUM
YpaBHEHUSAM
pPa3IMYHOr0 YPOBHS
CJIO)KHOCTH, B TOM

TemoBoit a3 ekt qrcie
XUMHUYECKON OJIUMITUAHBIX
peakuuu
IIpoBencHue
JKCIIEPUMEHTA —
[Tonyuenue n
Bonopon. CoiictBa =~ cobupanue
BOJIOPOJIA. BOJIOPOJIA. —
[Tonyuyenue u B3anmoperncreue
2.2 Bogopoa. IlonsTue o kucinorax v comsix
IIPUMEHEHNE KHCJIOT C METAJUIAMHU

Bogopoza Ilonsarue
0 KUCJIOTax U COJIAX

Pemenue pacu€rHbix
3a7a4 1o
YpaBHEHUSIM
XUMHYECKUX
peakuuii, B TOM




qHuCJIIC

TEPMOXUMHYECKUM

Bona. Bona kak
pacTBOPUTEIIb.
PactBopsI. IIpoBencHue
Hacrkiennsie u HKCIIEPUMEHTA —
HEHACHIIIICHHBIC [IpurotoBieHue
pacTBOPBI. pacTBOPOB C
PactBopuMocTh onpeacIEHHON
BEILIECTB B BOJIE. MacCOBOH JOJIEU
Crnioco0sl pacTBOPEHHOTO
BBIPAKEHHUS BelecTsa. Pemenne

93 Bopa. PactBopsl. [lonsitue 06 KOHILIEHTpALUU 3a7a4 C

' OCHOBAHHMIX pacTBOpPOB: HCIIOJIb30BAaHUEM
MaccoBast J0J1s MIOHATHM «MaccoBas
pacTBOPEHHOTO JIOJIS BEIIECTBA B
BEIIICCTBA, pacTBope»;
MOJISIpHAst «MOJIsIpHast
KOHIICHTpALUA. KOHLIEHTpaLus», C
XuUMUUeCcKue HCIIOJb30BAHUEM
CBOMCTBA BOJILI. KPHUBBIX
[Tonsitue 06 pacTBOPUMOCTH
OCHOBAHHSIX.
HNuaukaropel
Knaccudukamms CocrasiieHue
HEOPTaHUYECKUX dbopMyIT OKCHIOB,
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX . .
2.4 . COCIMHECHHIA. KHCJIOT, OCHOBAHUH,
COeIMHEHUI

OKcHabl. COJIEH M UX

I'mppoxcuns.

Ha3BaHUU 110




KucnoTsl.
OcHoBaHUs
pacTBOpPHUMBIC
(mémoun) n
HEpPaCTBOPHUMBIE.
AwmdorepHbie
OKCHJIbI U
ruapokcuabl. Comu.
duznueckue u
0o0IIHMe XUMHYECKHE
CBOMCTBaA
TePEYHCIICHHBIX
KJ1aCCOB
HEOPTraHUYECKHUX
COCOUHCHHI, NX
o01Me crioco0nl
TOJTyYCHUS,
MIPUMEHEHHUE.
I'eneTnueckas CBI3b
MEXIy Kiaccamu
HEOPraHUYECKUX
COE€TUHEHUI

MEXKTYHapOAHOMN
HOMEHKJIaType.
CocraBnenue
MOJIEKYJIIPHBIX
ypaBHEHUH peaKkIui,
WJUTIOCTPUPYIOLIUX
XUMUYECKUE
CBOICTBA U CITOCOOBI
MOJIYYCHHS BELIECTB
M3YYEHHBIX
KJIACCOB/TPYIIIL, a
TaKXKe
MOATBEPKIAIOIINX
TE€HETUYECKYIO CBS3b
MEXy HUMH.
[IpoBenenue
JKCTIIEPUMEHTA —
Omnpenenenue
pPacTBOPOB KUCIOT U
LIEJI0UEH C
MOMOILIBIO
WHJUKATOPOB. —
B3aumoneiicterue
KHUCJIOT C
MeTaJUIaMH,
peakuuii
HEUTpaIU3aluu.
Peakius
HEUTpaIU3aLUu. —
Bzaumoneicteue




pacTBOpa CepHOM
KHCJIOTHI C OKCHJIOM
menu (11). —
[Tonyuenue
HEpPaCTBOPUMBIX
OCHOBaHUM U
U3Yy4YEHUE UX
CBOMCTB. —
BrITecHeHne ogHOTO
MeTajuia IpyruM U3
pacTBopa CoJH. —
BsaumoneiictBue
TUJPOKCHU/IA IIMHKA C
pacTBOpaMH KHUCJIOT
U IICTI0YCH. —
Pemenne
AKCTIEPUMEHTAIBHBIX
3a/1a4 110 TeMeE
«OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
CO€TUHEHUI.
Pemienne pacu€THbix
3aa4d 1o
ypaBHEHUSAM
XHUMUYECKHX
peaKIui pa3HbIX
TUIIOB U YPOBHEMN
CIIOKHOCTH, B TOM
JUCIe
OJIMMIINATHBIX




Hroro

15

Pa3znea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemenToB /. U. MenaeneeBa.

3.1

[Tepunoanueckuii 3aKoH U
[leproanueckas cucTeMa XUMUYECKUX
anemenToB [.11. Menaeneera.
Crtpoenue atoma

[Tepuonnueckuii
3aKOH XUMHYECKHUX
anemenTtoB J.H.
Menneneesa u
CTPOCHHUE aToMa.
CocraB aTOMHBIX
snep. CtpoeHue
3JIEKTPOHHBIX
000JI0YEeK aTOMOB
nepsbix 20
XUMHUYECKHUX
3JIEMEHTOB
Ilepuonuueckou
CHUCTEMBI
XUMHYECKUX
anemenTtoB J[.1.
Meneneena.
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
aTOMOB pajuyca
aTOMOB
XUMHYECKUX
3JIEMEHTOB,
METAUTHYECKUX U
HEMETaJUTMICCKHIX
CBOMCTB 110
rpynmnam u

MoaenupoBanue
CTPOEHHE aToMa,
SHEPreTUYECKUX
YPOBHEHU U
MOJypPOBHEHN TIpHU
MIOMOILIA PUCYHKOB,
3JIEKTPOHHBIX
KOH(pHUTypanuii 1
JJIEKTPOHHO-
rpaduIecKux
hopmy.
O0BaAcHeHHE 00X
3aKOHOMEPHOCTEN B
W3MEHEHUU CBOMCTB
XUMHUYECKHUX
3JIEMEHTOB.
[Iporno3upoBanue u
XapaKTepUCTHKA
CBONCTB
XUMHUYECKHUX
3JIEMEHTOB U UX
COCIMHEHUH Ha
OCHOBaHUU
3aKOHOMEPHOCTEN
[Tepronnueckoi
CUCTEMBI
XUMHUYECKHUX




MEepUOJIaM.
HUsmenenue
KHCJIOTHO-
OCHOBHBIX CBOMCTB
COCTUHEHUN
XUMHYECKHX
9JICMCHTOB B
nepuoaax u
rpyImax.
XapakTepucTuka
XHUMHYECKOT'0
3JIEMEHTA 110 €ro
MOJIOKEHHUIO B
[Tepuonuueckoi
cucreme J[.1.
MenaeneeBa

3JIEMCHTOB.
Bremonnenue
AKCIIEpUMEHTA —
O3HaKOMJICHHE C
obpasmamu
METaJIOB U
HEMETAILIOB.
NuauBunyanbHble
WJIU TPYIIIIOBBIE
MIPOEKTHI 110 TEME
«ITepuognueckuit
3aKOH U
Ilepuonuueckas
cucTeMa
XUMHYECKHX
anemenToB ..
Menpaeneena.
Crtpoenue aTomay

3.2

Xummnueckas cBg3b. OKHUCIUTEILHO-
BOCCTAHOBUTCIIbHBIC PCAKITUN

XuUMHUYECKas CBS3b,
€€ BUBI.
MexaHu3Mbl
oOpazoBaHus
KOBAJIEHTHOU U
HWOHHOU CBSI3H.
DNEeKTPOHHBIE U
CTPYKTYpHBIE
(hopMyIIbI BEIIECTB.
Karnons! u
AQHUOHBI.
Kpucrannmueckue u

MopenupoBanue
CTPOEHHUSI MOJIEKYJ
IPU TIOMOIITA
PUCYHKOB, MOJIENEH,
3JIEKTPOHHBIX U
CTPYKTYPHBIX
bopmy.
PaccranoBka
KOd((UIIMEHTOB B
cxemax
OKHCIIUTENBHO-
BOCCTAaHOBUTEIIbHBIX




amopQHbIe
BellecTBa. THUIIbI
KPUCTAJUTMYECKHUX
PEUIETOK.
OKuCINTEIIHFHO-
BOCCTAHOBUTECIIHHEIC
peakiuu

peaKUUii METOAOM
3JIEKTPOHHOTO
Oananca.
[IpoBenenue
SKCIEPUMEHTA —
OnbITHI,
WJUTIOCTPUPYIOLITUE
OKHCITUTEIBHO-
BOCCTAaHOBUTEJIbHBIE
peakuun. Pemenue
pacu€THBIX 3a7a4 110
dbopmynam u
YpaBHEHUSAM
XUMHUYECKHUX
peaKIui pa3HbIX
TUIIOB U YPOBHEU
CJIO)KHOCTH, B TOM
YUCIIe
OJINMITHA/THBIX

Hroro

OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

34




9 KJIACC

JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM KosaunuecTBo OcHoBHOe OcHOBHBIE BUIbI (undposbie)
n/n NPOrpamMMbl 4acoB coJep:KaHue AeATeIbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
IToBTOpEHME M
yriyoJieHue 3HaHU!
OCHOBHBIX Pa3/IeJioB
Kypca 8 Kiacca. Pewmenue
[lepuonnueckuit KaueCTBEHHBIX 33]1a4
3aKOH U U pacu€THBIX 3a7a4
[Tepuoanueckast 10 YPaBHEHUSAM
cucreMa XUMHUYECKUX
XUMHAYECKUX peaKuuid.
. anemenToB J[.1. NHnnBunyanbHbIe
[ToBTOpEHUE U yriayOneHue 3HaHUH 0
11 2 Menpeneesa. WJIM TPYIIIOBbBIE
BEILECTBE
CrpoeHue BemecTBa.  MPOEKTHI:
XUMHUYECKas CBA3b. [Tepuoanueckuit
MexMoeKyssHbIe 3akoH JI.1.
B3aMOJICUCTBHS. Meunneneesa u
Tumnbl pa3BuTHE
KPUCTATTTYECKUX COBpEMEHHOM
pemérok. OCHOBHbIE =~ (U3HUKH U XUMHH
KJIaCChI
HEOPraHUYECKUX
COCIMHEHUN
1.2 OcHOBHbIE 3aKOHOMEPHOCTHU 3 OneMEeHTbI OObscHeHue u




IMPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ

XUMHYECKOM
TEPMOJIMHAMUKH.
3akoH I'ecca.
CkopocTthb
XHUMHYECKOU
peakuuu. @axkTopsl,
BIIMSIIONINC Ha
CKOPOCTb
XUMHYECKOH
peakuuu. [lonstue o
XHUMHYECKOM
PaBHOBECHH,
npuHnun Jle
[HIaTenne.
OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbLHBIC
peakiumn

MIPOTHO3UPOBAHUE
3aBUCHUMOCTH
CKOpPOCTH
XHUMHYECKOU
peaKkuuu ot
Pa3IUYHBIX
(hakTopoB.
IIporaozupoBanue
BO3MOXKHOCTH
MIPOTEKAHUS
XHUMHYECKHUX
peakuuii B
Pa3IMYHBIX
YCIIOBUSIX.
CocraBieHue
YpaBHEHUU
OKHCJIUTEILHO-
BOCCTAHOBHTEJILHBIX
peakuuii ¢
HCIOJIb30BaHUEM
MeToaa
3JIEKTPOHHOIO
OanaHca.
[IpoBenenue
AKCTIEPUMEHTA —
N3yuenne
3aBUCHMOCTH
CKOpOCTH
XUMHYECKOM
peaKkiuu OT




Pa3IMYHBIX
(hakTOpOB. —
Pemenue
9KCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
«OKuUCIUTENBHO-
BOCCTAHOBUTEIIbHBIE
peakuuny». Peienue
pacdETHBIX 3a1a4
Pa3JIMYHOr0 YPOBHS
CJIO)KHOCTH, B TOM
quCIe
OJINMITMA/IHBIX, 110
Teme «OCHOBHBIE

3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHAYECKHAX
peaxkuuii»
DNeKTpoIUTHYECKAs Cocrasnenne
JUCCOIIHAIINSL. ypaBHEHUI
XuMHu4decKre JUCCOLIMaIuU
peakuuu B KHCJIOT, IIeI0Ye u
pacTBopax. COJIEH, MOJIHBIX U
13 DNEeKTPOoNUTHYECKAs! AUCCOLIMALIUS. CunbHbIe U cIa0bIe COKpaIIEHHBIX
' XUMHUYECKUE PEaKUU B pacTBOpax AIEKTPOJIUTHI. MOHHBIX YPaBHEHUI
Cremnenb peakiuii HOHHOTO
JIFCCOIIMAIINH, oOMeHa, KpaTKUX
KOHCTaHTa MOHHBIX YPaBHCHHI
JICCOIHAIIHH. peaKIuii THIPOTU3a
Honnoe couneit. [IpoBenenue




IMPOU3BCACHUC BOIBI.

Bonopoansrit
MOKAa3aTellb.
Peaknuu noHHOTO
obmena. ['maponus
coleit

AKCIEPUMEHTA —
Peaknuu noHHOrO
oOMeHa. —
PacnosnaBanue
pacTBOPOB COJIEH C
IIOMOIIILIO
WHJUKaTOpa. —
Pacno3naBanue
HEOPTraHUYECKUX
BCIIIECTB C IIOMOIIBIO
Ka4yeCTBEHHBIX
peakuii Ha HOHBI. —
Pemenue
AKCIEPUMEHTAIBHBIX
3ajJ1a4 110 TeME.
Pemenne
KauyeCTBECHHEBIX 33124
W pACYETHBIX 3a7a4
Pa3IMYHBIX TUIIOB U
YPOBHEM CII0KHOCTH,
B TOM 4YHCJIE
OJUMITMAIHEIX, 110
TEME
«INEKTPOTUTHYECKAS
JTUCCOITHAITHS.
XuMuyeckme
peakuuu B
pacTBopax»

Hroro




Pa3gen 2. HeMeTaJIbI M UX COCAUHEHUSA

[IpoBenenue
IKCIIEPUMEHTA —
O3HaKkoOMJIEHHE C
oOpa3iamu
MIPUPOTHBIX
XJIOPUJIOB
(rajmoreHu1oB). —
N3yuenue cBOMCTB

OO0mas COJITHOM KHUCIOTEL. —
XapaKkTepUCTUKA KadecTBeHHEIC
51 OO01mmas XxapakTepruCTHKa XUMUIESCKUX HEMETAJIJIOB. peaKuuu Ha XJIOpUA-,
' aneMeHTOB VIIA-rpynmsl. ["anorenst lManorenst. Xmop u OpOMUJI- 1 HOHI-
€ro BaKHEHIIne noHsl. — [lomyuenue
COE€IUHCHMSA COJISHOM KHMCJIOTHI,
H3y4CHUE €€
CBOICTB. Pemenue
KauyeCTBCHHBIX 33724
U pacu€THBIX 3a7a4
BBICOKOT'O YPOBHS
CIIO)KHOCTH U
OJIMMITHAJTHBIX,, 1O
TeMe «I aJoreHnI»
Ob6mas [TpoBenenmne
XapaKTepUCTUKA AKCIEPUMEHTA —
OO6mrast XapakTepruCTUKa XUMUYECKHIX
. XUMHYECKHX N3yuenue
2.2 anemeHToB VIA-rpynmel. Cepa u e€

COCIUHECHUA

seMeHTOB VIA-
rpynnsl. Cepa u eé
Ba)KHEUIIINE

XUMHYECKUX CBOWCTB
paz0aBiieHHON
CEpPHOM KHUCIIOTHI. —




COCAMHCHUA

IIpoBenenue
KauyeCTBEHHBIX
peakuuii Ha
cynbdua-, cynbur-
U cyJb(aT-HOHBI
Pemenue
KaueCTBEHHBIX 3a]1a4
U pacy€THBIX 3a7a4
Pa3IMYHBIX TUIIOB U
YPOBHEM CIIOKHOCTH,
B TOM YHCIIe
OJTUMIHUAIHBIX T10
teme «Cepa u eé
COCTUHEHUS»
NunuBunyanbHbie
WJIU TPYIIIOBBIC
MIPOEKTHI 110 TEME
«Cepa u ee
COEJIMHEHU S

2.3

OO0mast XxapaKTepUCTUKA XUMUIECKUX
aneMeHToB VA-rpymisl. A30T, pochop
Y UX COCJMHEHHS

OOGmas
XapaKTEePUCTUKA
anemeHToB VA-
rpynmnsl. A30T U €ro
BaKHEUIINE
COCIMHEHUSI.
docdop u ero
COCTMHEHUS

IIpoBenenue
AKCIEPUMEHTA —
N3yuenne
XUMHYECKNX CBOMCTB
coJjiell aMMOHHUS. —
KauecTBeHHnas
peakius Ha HOH
aMMoHUs U pocdart-
noH. — [lonyuenne
aMMHaKa U U3y4eHue
€ro CBOMCTB. —




2.4

OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
anemeHToB [VA-rpynmnsl. Yriaepoa u
KPEMHUH, UX COEIUHEHUS

OOmas
XapaKTEePUCTUKA
sneMeHToB IVA-
IpynIsl. Yriaepoa u
€ro BaKHEHIIIIe
COCIUHECHMUS.
Kpemuuii u ero
BayKHEHIIIE
COE€IUHEHMUS

N3ydenue cBoricTB
a30THON KUCIOTHI.
Pemenue
KaueCTBEHHBIX 3aJa4
U pacyETHBIX 3a/1a4
BBICOKOT'O YPOBHS
CJIOXHOCTH U
OJIUMITUATHBIX T10
TeMe «A30T ero
COCITUHEHUS
NuauBuayanbHbIe
WM TPYIIIOBBIE
MIPOEKTHI 110 TEME
«A30T, pochop u ux
COCITUHEHUS

[IpoBenenue
AKCIEPUMEHTA —
AncopOrmst
PacTBOPEHHBIX
BEIIIECTB
AKTUBUPOBAHHBIM
yriem. — [lonydyenue,
coOupanue,
pacno3HaBaHHe U
H3y4YECHUE CBOKCTB
YTJIEKUCIIOTO rasa. —
Bzaumnsie
MIpEBpaIICHUS
KapOOHATOB H
IUIpOKapOOHATOB. —




KauecTBeHHEIC
peakuuu Ha
KapOoOHaT- U
CHJIMKAT-UOHBI. —
[Tonydyenue oxcuaa
yraepona(IV) u
H3yYEHUE ETO
CBOMCTB. — PemieHue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TeME
«BakHemmme
HEMETaJIJIBI ¥ UX
COCITUHEHHUSY.
Pemenue
KauyeCTBCHHBIX 33124
Y pacy€THBIX 3a1a4
Pa3IUYHBIX TUIIOB U
YPOBHEMN CIIOKHOCTH,
B TOM YHCIIC
OJIMMITHAIHBIX, 10
TeMe «YTiepoa u
KPEMHHU U UX

COEIMHEHUSD)

HTtoro 13

Pa3gen 3. MeTaJsIbl M BX COETUHEHUS
Ob6mas [TpoBenenune

. XapaKTEPUCTUKA AKCIIEPUMEHTA —
3.1 OO01me cBOMCTBA METAJLIOB 2 p p p .

XUMHAYECKUAX BsaumoneiicTBue
3JIEMEHTOB — METAJIJIOB C BOJIOH, C




3.2

Baxxneiinme MeTauisl U UX
COeIUHEHUS

METaJJIOB Ha
OCHOBAHMH HX
MOJIOXKEHUS B
[Tepuoanueckoit
CHCTEME
XAMHYECKUX
anemenToB JI.1.
MenpenaeeBa u
CTPOCHUS aTOMOB.
OO01e XUMIYECKIE
CBOIICTBa METAJIIOB
Koppo3sus meramios.
CraBbl METAIIOB.
OO01111€e CrIoco0bl
TOJTyYCHUS
METaJIJIOB.
DIIEeKTPOIN3

Mertannsl A-rpymim.
[llenounble METaAJIIBI
" UX BaKHEHIITHE
COCIMHCHHUS.
[Ilenouno3eMenbHBIE
METaJlIbl, MATHUH U
HUX BaKHEHIIINe
COCIMHCHMUS.
AIIOMUHUH U €T0
BaKHEHIIIIe
COEIMHEHHUS.
Meramis! b-rpyni.
Mens u cepebpo u

pacTBOpaMHu COJIEN U
KucioT. Pemenne
KayeCTBEHHEBIX 3a1a4
Y pacu€THBIX 3aa4
Pa3IMYHBIX TUIIOB U
YPOBHEMU CIIOKHOCTH,
B TOM YHCJIIC
OJIMMITHAJIHBIX,, 10
Teme «O01IMe
CBOMCTBa METAJLJIOB.
NuauBuayanbHbIe
WM TPYIIIOBBIE
MIPOEKTHI 110 TEME
«CBolicTBa METaIIOB
U UX IPUMCHEHHUE)

IIpoBenenne
AKCIEPUMEHTA —
OxpaivBanue
IUTAMEHHU COJIIMU
METaJJIOB. —
BianmopeiictBue
TUAPOKCHUJIOB HATPUS
Y KaJIBLIMS C OKCUIOM
yraepoaa (IV) u
KHUCJIOTaMU. —
HccnenoBanue
CBOMCTB KapOOHATOB
Y THIPOKapOOHATOB




UX BaKHEHIme
coenuHenus. [luHk u
€ro BaKHEHIIINE
COCIUHCHMUS.
Kene3o u ero
BayKHEHIIIIE
COE€IUHEHUS

KaJIbIIMs, XKECTKOM
BOJBI. —
Uccnenosanue
aM(pOTEPHBIX
CBOICTB
TUAPOKCUJIOB
aJIOMHHUS U IIUHKA.
— N3yuenue
MIPOIIECCOB
MOJTyYCHUS
TUJPOKCHUJIOB
JKenesa, ux
XHUMHYECKHUX
CBOMCTB. —
KEcTtkoCTh BOIBI 1
METOMEBI €€
YCTpaHEHUS. —
Pemenne
AKCIIEPUMEHTAIIbHBIX
3aja4 110 TeMe
«Baxneimiie
METaJUTBl U UX
COCJIMHEHMUSY, —
KadgecTBeHHEIC
peaKIfy Ha HOHBI
MarHus, KaJIbIys,
AJTFOMUHUS, IIMHKA,
xKeneza(2+),
xkenesa(3+),
Meau(2+),




cepeopa(+1).
Pemenne
KadyeCTBEHHEBIX 3aJ1a4
Y pacy€THBIX 3aJ1a4
Pa3JIMYHBIX TUIIOB U
YPOBHEMU CIIOKHOCTH,
B TOM YHCJIIC
OJIMMITHAJIHBIX,, 10
Teme «MeTaluisl 1 UX
COCIMHEHMS
WNunuBunyanbHbie
WJIU TPYNIOBbBIE
MPOEKTHI 110 TEME
«BakHelme
METaJUIbl U UX

COEIUHEHUS»
Hroro
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
BemecTBa 1 MaTepuaisl B )KU3HU
4.1 yenoBeKa. OCHOBBI 3KOJIOTUYECKON
IPaMOTHOCTH
Hroro
Paznen S. O6001menne 3HaHUI
[ToBTOpEHME N Beimonuenue
IToBTOpenue u 06o0IIeHNE 3HAHUI 00o00111eHNe 3HAaHUH, ~ JKCIIepUMEHTa —
5.1 OCHOBHBIX pa3/ieioB KypcoB §—9 IIOJIyYEHHBIX IIPH Pemenue
KJIACCOB U3Y4YEHHUH Kypca AKCIIEPUMEHTAIIBHBIX

XUMHUHU 89 Ki1accos

3aaa4d 110 TCMC




«MeTaJliebl,
HEMETaJUIbl U UX
COEJIMHEHHUS
Pemenue
KaueCTBEHHBIX 33]1a4
U pacy€THBIX 3a7a4
Pa3IMYHBIX TUIIOB U
YPOBHEMU CIIOKHOCTH,
B TOM 4HCJIE
OJIMMITHA/THBIX, 110
M3y4YEHHBIM TEMaM

Hroro

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne m/m Tema ypoxa KonrTpoabubie IIpakTuueckue wHppoBbIe
Bceero oOpa3oBaTeJibHbIE
padoThI padoTsbI pecypenI
[IpakTukym. Ponb XuMuu B )KM3HH Y€I0BEKa
[IpaxkTukym. UucTele BemecTBa U CMECH 1
3 [IpakTukym. BeinmonHeHne TBOPUECKUX 3a0aHUI 1
10 TEME «ATOMBI U MOJIEKYJIbD)
4 IIpakTukym. BellloyIHEHHE TBOPYECKUX 3aJaHUI 1
10 TeMe «XHUMHUYECKUE DIIEMEHTBD)
[Ipaxktukym. Pemenne 3anad o teme
3) «Xumuueckas popmyna. BaneHTHOCTH aTOMOB 1
XUMUYECKUX DIIEMEHTOB)
[IpakTukym. ATOMBI, MOJIEKYJIbI, XUMUYECKHE
6 2J7IeMEHTHI. BelecTBa MOJIEKYIISIpPHOTO U 1
HEMOJIEKYJISIPHOTO CTPOCHMS. XUMUYECKas
dbopmyna
; IIpaxTrkym. Pacu€Tsl Mo XUMHYECKUM 1
dhopmynam
8 [IpaxkTrkyMm.YpaBHEHUS XUMUYECKUX PEAKIUN 1
9 [IpakTukym. Pacuérsl o ypaBHEHUAM 1
XUMHUYECKHX PEAKIUN
10 IIpaxtukym. Pacu€rsl o ypaBHEHUAM 1
XUMUYECKUX PEAKLUN
11 [Ipaxtuxym. I[IpencraBnenne o raszax. Bozgyx 1




KaK cMech ra3oB. 3akoH ABoraapo. O0bEMHBIE
OTHOIICHHS T'a30B IIPH XUMHUYECKUX PEAKLIUS

[Ipaktukym. TemnoBoit 3¢pdext xumMuaecknx

12 . 1
peakuuit

13 [IpakTukym. Pemenue 3amad no ypaBHEHUAX 1
XUMHYECKHUX PEAKIUN

14 [IpaxkTuxym. Bonopon u ero cBoncrTsa 1
[IpakTukym. Pemenne pacu€THbIX 3a7a4 Mo

15 YPAaBHEHUSAM XMMHUYECKUX PEAKLIUN C y9aCTHEM 1
BOZIOpOZIA

16 [IpakTukym. Pemenne pacu€THbIX 3a7a4 Mo 1
YPAaBHEHUSIM XUMHUYECKUX PEaKLnn

17 [IpaxkTukym. Pemienne pacy€THbIX 3a1a4 ¢ 1
HCII0JIb30BAaHUEM T'a30BbIX 3aKOHOB

18 [IpaxkTukym no teme «Bozna u €€ cBocTBA. 1
OcHoBaHus»
IIpakTukym. Pemenue 3anau ¢ HCIIOJIB30BaHUEM

19 MIOHSTHSI «MaccoBas 0JIs1 PACTBOPEHHOTO 1
BELIECTBA»

20 [IpakTukym no reme «OKCUIBD» 1

21 IIpakTukym no teme «OCHOBaHMS» 1

22 IIpakTukym no reme «Kucinoren» 1

23 [IpakTukym no teme «Conny» 1
IIpakTukym no reme «l'eHeTnueckast CBsI3b

24 MEXy KJIacCaMy HEOPraHMUECKUX 1
COCIMHEHUI»

o5 [IpakTukym. Pemenue 3agau no popmynam u 1

YPaBHEHUSAM XUMUYECKUX PEAKIIHAIN




[Tepuonnueckuii 3aKOH XUMHUYECKHX 3JIEMEHTOB

26 1
J.W. MenneneeBa u CTpOECHUE aTOMa

97 [Ipaktuxym. CoctaB aToMHBIX sijiep. CTpoeHue 1
ANEKTPOHHBIX 000JI0YEK aTOMOB
[IpakTukym. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB aTOMOB paJiiyca aTOMOB XUMHUYECKHX

28 9JIEMEHTOB, METAUIMYECKUX U 1
HEMETAJUTMYECKUX CBOMCTB IO TPYIINaM U
nepuoiam
[IpakTukym. XapakTepucTUKa XUMHYECKOTO

29 9JIEMEHTA MO €0 MOJIOKEHUIO B 1
[Tepuonuueckoii cucreme /.M. Menaeneena

30 XuMHUecKas CBI3b U €€ BUIIBI 1
[IpakTuxym. Mexanu3mbl 00pa3oBaHus

31 KOBQJICHTHOW U MOHHOMU CBSI3U. DJIEKTPOHHBIC U 1
CTPYKTypHBIC (hopmyItbl BemecTB. KaTnoHsl
AHUOHBI

39 Kpucrannuueckue u amop¢HbIe BEIIECTBA. 1
THUIBI KPUCTAIIINYECKUX PEIETOK

33 [TpakTukym. OKUCIUTETBHO- 1
BOCCTaHOBUTEIbHBIC PEAKITHH

34 O0001IeHE U CHCTEMATH3AIMs 3SHAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




9 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnbie IIpakTuyeckue tupposkic
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
[IpakTukym. Ilepuoandeckas cucrema
1 XUMHYECKUX deMeHTOoB /.M. MeHaeneeBa. 1
Crtpoenue BeniecTBa. XUMHUYECKAs CBSI3b
5 [IpakTukym. OCHOBHBIE KJIACCHI 1
HEOPraHUYECKUX COCANHEHUI
3 [IpakTukym. D1€eMEHTbl XUMHUUECKON 1
TepMoJuHaMUKU. 3akoH ['ecca
[IpakTukym. CKOpOCTb XUMHUUYECKOW PEAKLIUH.
4 @DaKTOpBbI, BIUAIOIINAE HA CKOPOCTh XUMUYECKOMN 1
peakuuu. [loHsTHE 0 XMMHUYECKOM PaBHOBECHH,
npuHuun Jle Hlatense
5 [IpakTukym. OKuCIUTENBHO- 1
BOCCTAHOBUTEJIbHBIE PEAKIIUU
[TpakTuKym. DIEKTPOTUTHYECKAS TUCCOIUAIINS.
XUMHUYECKHUE peakuu B pacTBOpax. CUIIbHbBIE U
6 ciabbie ANeKTponuThl. CTeneHb AUCCOIUAIINH, 1
KOHCTaHTa aucconuanuu. Monnoe
npou3BeieHrne BoJbl. BomopoaHblil mokazarensb
; [IpakTukym. Peakiium noHHoro oomeHa. 1
I'mpponus conen
8 [Ipaktuxym. Pemenne 3aga4 o teme 1

«DNEKTPOTUTUYECKAS TUCCOITHAITHS.




XUMHUYECKUE PEAKIIUU B PACTBOPAX»

[Tpaktukym. OOmmas xapakTepucTUKa

o HeMeTauloB. ['aoreHsl

10 [IpakTukym. Xj0p 1 €ro BaxKHEUIIe
COCUHECHUSA

1 [TpakTukym. O01mas XxapakTeprucTuKa
XUMHUYECKUX 371eMeHTOB VIA-rpynibl

12 IIpaktukym. Cepa u €€ BaKHEHIINE COCINHEHUS

13 [Ipaxktukym. Pemenne 3aga4 o ypaBHeHUSAM
XUMHUYECKHUX PEaKIUH

14 [TpakTukym. O01mas XxapakTeprucTuKa
a1eMeHTOB VA-Tpynmbl. A30T U €ro CBOWCTBA

15 [IpakTukym. Baknelme coelnHEHUs a30Ta

16 [IpaxkTukym. Pemienne pacy€THeIX 3a1a4 110
TeMe «A30T U €ro BaKHEUIINE COSTUHEHUS»

17 [TpakTukym. @octop u ero BaxxHeimume
COCIMHEHMS

18 OOm1ast xapakTepucTHKa 31eMeHTOB [VA-
IPYIIBL. YTIEPOX U €70 CBOMCTBA

19 [IpaxkTukym. Baxxkneimme coequHeHus yriaepoaa

20 IIpaxTukym. KpemHuuii u ero coennHeHus

21 [IpakTukym. Pemienne pacy€THeIX 3a/1a4 110
YPAaBHEHUSAM XUMHUYECKUX PEaKIIUN
OO6mrast xapakTepruCTUKa XUMUYECKHIX
3JIEMEHTOB — METAJUIOB HA OCHOBAaHUH UX

22 nonoxxenus B [lepuoandeckoii cucreme

xumudeckux dyementoB .. Menneneesa u
cTpoeHust aToMoB. O0IIHe XUMHIECKUE




CBOMCTBA METAIJIOB

23

24

Koppo3sust MmeTaiioB. CriiaBel METALIOB.
OO6mue crnocoObl MOTYYeHHS METAJUIOB.
DneKTpoan3

[IpakTukym. ll{enoyHbie MeTaIbI U KX
BaYKHEHIIINE COeTUHEHUS

25

[IpakTukym. l{enoyHO3E€MENbHBIE METAILIBI,
MarHui U uX BaXKHEUIINE COeAMHEHUS

26

27

28

[IpakTukym. ATIOMUHUN U €T0 BaKHEUIIINE
COCIMHEHMS

OOw1ast xapakTepucTHKa MeTaJIoB b-rpymm.
[IpakTukym. Mens, cepedpo, LIMHK U UX
BAKHEHILINE COCTUHEHUS

[Ipaxtuxym. JKene3o u ero BaxHeuue
COECUHEHUS

29

30

31

32

Baxneifmue BemecTBa 1 MaTepualbl, 00J1acTu
ux npuMmeHenus. HoBeie maTepuansl 1
TEXHOJIOTUH. [[pUHINUIBI «3EJIEHON XUMUW)

Xumus u 310pPOBBE. OKOJIOTUYECKHE HpO6JICMBI,
CBA3aHHBIC C COCAMHCHUAMU YTJICpOa, a30Ta,
CCPhbI, TAKCIILIX METAJIJIIOB

[Tpaktukym. O6001eHe n3yuyeHHoro. Pemenne
KayeCTBEHHBIX U KOJIMYECTBEHHBIX 3aj1a4 110
U3Yy4EHHBIM TeMaM

[IpakTukym. O600mieHre n3yueHHoro. Pemenue

Ka4C€CTBCHHBIX U KOJIMYCCTBCHHABIX 3aaa4 I10
HU3YUCHHBIM TEMaM

33

[IpakTukym. O60o0mieHne n3ydeHHoro. Pemenne




Ka4CCTBCHHBIX U KOJIMYCCTBCHHABIX 3a4a4 I10
HU3Y4YCHHBIM TEMaM

[Tpaktukym. O6001mEeHe n3yueHHoro. Pemenne
34 Ka4C€CTBCHHBIX U KOJIMYCCTBCHHBIX 3a1a4 I10

HU3YUYCHHBIM TCMaM

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

34










