MHHHUCTEPCTBO NPOCBEIIEHUS POCCUIACKOM ®EJEPAIIUN
MunncrepcTBo oopazoBanust HoBocuOupckoi odactu
Aavunauctpanus HoBocudupckoro paiiona HoBocudupckoii od1acTu

MAOQOY "MapycuHnckasi mkoJsa Ne 24"

PACCMOTPEHA COI'NTACOBAHA YTBEPX/EHA

[ VkaxkuTe DOJKHOCTS | [ VkaxxuTe DOJKHOCTS | [ VkaxxuTe DOJKHOCTS |
[yxaxute PUO]| [ykaxute OO [ykaxute PUO]|

[[Tpuka3 Nel] ot «[uucno]» [[Tpuka3z Nel] ot «[umcio]» [[Tpuka3z Nel] ot «[uucio]»

[Mecsu] [rox]r. [Mecsu] [rona]r. [Mecsu] [rona]r.

PABOYAS IPOTPAMMA KYPCA BHEYPOUYHOI JEATEJHbHOCTH
(ID 10231656)

«XumMus B IKCIICPUMEHTAX U 3aJa9ax>

1St oOygaromuxcst 8-9 kjaccoB

¢. Mapycuno, 2026 rox



MNOACHUTEJBHASA 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
OCHOBHOTO oOmiero oOpa3zoBanusi (yTBEpKIEH NpHKa3oM MuHUCTEpCTBA
npocsemienust Poccutickoit ®enepanmu ot 31 mast 2021 1. Ne 287);

— ®enepanbHOil  00pa3oBaTENbHONM MPOrPaMMbl  OCHOBHOTO  OOIIEro
oOpazoBaHnus (yTBepxkaeHa npukazoM MunnpocsenieHus Poccun ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 Ne 74223).

IIpu  pa3paGorke  mporpaMMbl  HCHOJB30BAIUCH  CJIeAYHOIIHE
HOPMATHBHBbIE JOKYMEHTbI:

— Vka3 Ilpesunenrta Poccuiickoit @enepanuu ot 28.02.2024 r. Ne 145 «O
Crparerun Hay4yHO-TEXHOJOTHYECKOT0o pa3ButTus Pocculickoit denepannny;

— KoMIUIeKCHBIM TIJITaH  MEpPONPUATHM IO  IOBBIIICHUID  KayecTBa
MaTeMaTHYECKOr0 U €CTECTBEHHO-HAYYHOT0 00pa3zoBanus Ha nepuon a0 2030 roaa
(yrBepxaeH pacnopsbkeHueM llpaButenbctBa Poccuiickoit ®enepauuu ot 19
HOs10ps1 2024 rona Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTyaJIbHOCTh Kypca BHEYPOUHOU NESITEIBbHOCTH «XUMHUS B IKCIIEPUMEHTAX
U 3a7a4ax» oOycioBJieHa HEOOXOAMMOCTBIO pa3padOTKU CHEIUATbHBIX TPOrpamMm
OOy4eHHs] ¥  BOCHUTAHUS, CIOCOOCTBYIONIMX  TIOBBIIIEHHUIO  KadyecTBa
MaTE€MaTUYeCKOr0 U €CTECTBEHHO-HAYYHOrO 00pa3oBaHus, B TOM YHCIIE
MpeayCMaTPUBAIOIIUX YIITYOJIeHHOE U3yYeHUE YyUeOHOTO peIMeTa « XUMHUSD.

[Ipennaraemplii KypC BHEYPOUHOM NEATENBHOCTH HOIOJHSIET U PACIIUPSAET
nporpaMMmy Kypca XUMHUU 0a30BOTO ypoBHs. Peanuzanus mporpaMmbl MO3BOJIUT
BBIUTH 3a paMKH M3y4eHUS XUMHUU Ha 0a30BOM ypOBHE, HUCIOJB3Yysl (OPMBI,
OTJIMYHBIC OT YPOUHBIX, U 00€CTIeUnTh yIriyOJeHHOe M3YYCHUE XUMHUH HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMsl.

[Iporpamma Kypca mpelycMaTpUBaeT OpraHU3alUI0  Pa3HOOOPA3HOM
NEATEIbHOCTH O0YYaloIIMXCs, UX AKTUBHOCTb M CaMOCTOATENbHOCTh, COYETAET
WHIUBUIYAIbHYI0O W TPYNIOBYIO palOTy, TNpeanojaraer MpOeKTHYI H
UCCIIEN0BATENBCKYIO JEATEIBHOCTD.

B mnepByro ouepenp mporpamma yuenaseT oco00€ BHUMAHUE BBIOJHEHUIO
OOYYarOIIMMHUCS XUMHUYECKOTO JKCIIEPUMEHTa — JIA0OpATOPHBIX OIMBITOB U
MPAKTUYECKUX PaOOT, YTO MO3BOJUT MM HA MPAKTUKE M3YyYUTh 3aKOHOMEPHOCTH



MPOTEKAHUSI XMMHYECKUX IMPOIIECCOB, PAa3BUTh MPAKTUUECKUE YMEHUS U HABBIKU
IUIAaHUPOBAHMSI, TOATOTOBKM, TMPOBEACHHS, aHAIM3a M  HHTEpIpeTaluu
MOJIYYCHHBIX  OKCIEPUMEHTAJIbHBIX  PE3yJIbTaTOB, HAYYUThCA  INPUMEHSTh
TEOPETUYECKHUE 3HAHUS I OOBICHEHUS] XUMUYECKUX MPOIECCOB, MPOUCXOASAIINX
B TOM YHUCJE€ B CUTyallUsX >KU3HEHHOIro xapakrepa. OCO3HaHHOE BBINOJHEHUE
XUMHUYECKUX HKCIEPUMEHTAJIbHBIX paboT OyneT CrnocoOCTBOBATH IMOBBINICHUIO
MOTHMBAIIUM K M3y4YeHUIO0 XuUMHH. [IporpaMMoil mpeaycMOTpeHO Takke pelieHue
00y4aIOIUMHUCS] KaU€CTBEHHBIX M KOJUYECTBEHHBIX PA3JIMYHBIX THUIIOB U YPOBHEH
CIIOXHOCTH, B TOM YHCII€ OJIMMIIMAJHBIX. DBBIMOIHEHUIO XHUMHYECKOTO
HKCIEPUMEHTAa U PEIICHUI0 33Jad 00sA3aTeNIbHO JIOJDKHO MPE/IIeCTBOBAThH
3HaKOMCTBO O0YYarOUINXCs CO CBSI3aHHBIMU C HUMH 3JIEMEHTAMU COJIEPIKaHUS.

[TporpamMmMa Kypca BHEYpOUHOH AESATENbHOCTH «XUMHS B SKCIIEPUMEHTAX U
3a/1layax» MOXKET ObITh BOCTpeOOBaHa 00y4YarOUIUMUCS, KOTOPbIE MOTUBUPOBAHBI K
OCO3HAaHHOMY BBIOOpY TMpodeccuid, CBSI3aHHBIX C MPUMEHEHHEM XUMHUYECKUX
3HAHUM.

Heapb 4 32124 Kypca

[leas maHHO#M mTporpamMMbl — O0€CHEUUTh HHAMBUAYaIbHBIE MOTPEOHOCTH
oOydJarommxcss B H3YyYEHWH XUMHUU B YCJIOBHUSX, KOrjJa Y4YeOHBIM TIUIaH
o0pa30oBaTeIbHON OpraHU3aliK MPeyCMaTPUBAET U3YYEHUE y4eOHOTo MpeameTa
«XuMUs» TOIBKO Ha 0230BOM YpPOBHE.

[Ipensnaraemass  mporpaMma  y4YUTBIBAE€T  IICHXOJIOTO-TIE€JAarOrHYecKue
OCOOEHHOCTH COOTBETCTBYIOILIEH BO3pacTHOM kareropun oOydarommuxcs. Ee
OCBOEHHUE CIIOCOOCTBYET Pa3BUTHIO y 00YUAIOUIMXCS UHTEPECA K U3yUYECHUIO XUMUH
u cdepam JEATeNTbHOCTH, CBSI3aHHBIM C XWMHUEW, MOTHBAIMU K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOLIETO MNpOQWIS U HANPaBICHHOCTH  JaJIbHEUIIETO
oOy4eHus.

N3yuyenue Kypca HanpasJjeHo Ha popMmupoBaHue:

— CHCTEMbl XMMHYECKHX 3HAHUN KaK KOMIIOHEHTa €CTeCTBEHHO-HAyYHOUN
KapTUHBI MHpa, KaK OCHOBBI JUIsl TMOHUMAaHUS XHMHYCCKOW CTOPOHBI SBJICHUUN
OKpY>KaI0Illero MUpa, OCBOCHUE SI3bIKA HAYKHU;

— HHTEJUIEKTYQJIbHBIX CHOCOOHOCTEM W HMHTEpecoB oOOyyarolmuxcs, Ha
POJI0JDKEHNE 00YYeHUST HAa YPOBHE CPETHEr0 0011ero 00pa3oBaHus.

B pamkax pelieHusi OCHOBHBIX 3a/a4 NPOrpaMMbl JIOJIKHO OBITH
ol0ecme4veHo:

— mnpuodIiieHre oOydaronMxcsi K CaMOCTOSITENIbHOW TI03HABAaTEIbHOM U
UCCJIeI0BATENHCKON AEATEIbHOCTH, K HAYYHBIM METO[aM TTO3HAHUS;

— (popMUPOBaHUE MOTHUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K M3YUYECHUIO XUMUHU;



— (¢opmupoBanue o00meld (YHKIMOHATBHOM M  €CTeCTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYKAIOLIEro MHpA, MCHOJIb3Yys 3HAHUS U ONBIT, IOJyYECHHBIC NP H3Y4YCHUU
XMUMHH, TPUMEHATh HMX IpPU PEIIEHUHM MpoOJeM B IMOBCEJHEBHOW XKU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— OCO3HaHHME OOYYAIOUTUMUCS LEHHOCTH XWMHUYECKHUX 3HAHUN B IKU3HH
YeJI0BEKa, MTOBBIIIEHUE YPOBHS JKOJIOTMYECKOM KYJIbTYPBI, HEIPUATUE EUCTBUM,
MIPUHOCSIIMX BPEIl OKPYKAIOILIEH CPENE U 30POBBIO JIFOJECH;

— proOpeTeHre 00yJaroIMMHCS OIIbITa CAMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHINH ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB IE€ATEILHOCTH.

MecTo Kypca B 00pa3oBaTeJIbHOM Iporecce

[Iporpamma kypca «XuMusl B 3KCHEpPHUMEHTaX M 3a/Jadax» paccuhTaHa Ha
peanu3anuio B TeueHue 68 ydeOHbIX YacOB B paMKaX BHEYPOUHOM JEATEIbHOCTH B
8-9 kiaccax (34 gaca B 8 xiacce u 34 yaca B 9 kiacce); JaHHBIN Kypc MOXET ObITh
NPEMIOKEH OOy4YaroMIMMCSl B KaYECTBE OAHOrO0 M3 CYLIECTBYIOUIMX MO BBIOODY.
[Iporpamma sIBASI€TCS COAEP/KATEIBHBIM W METOJWYECKHM OPHUEHTHPOM JUIS
COCTaBJICHUS MeJaroraMu pabo4yux nporpamm.

[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) TPEOOBAHUS K MPEAMETHBIM
pe3yJbTaTaM.

®opmbl  1EATENBHOCTH OOYyYaIOLUXCsl MPEeSyCMaTpUBalOT AKTUBHOCTh U
CaMOCTOSITENIbHOCTh, ~COYETAlOT WHJMBUIYaJbHYI0 U TPYNIOBYIO palOTHI.
CTpyKTypHUpOBaHUE TEMATUYECKOTO IUIAHUPOBAHUS B MPOrPaMME COOTBETCTBYET
HOPSAIKY U3yYEHUs Pa3AesioB U TEM XMMHUHM Ha 0230BOM YpOBHE B OCHOBHOM IIIKOJIE
U o0ecrieyrBaeT TEM CaMblM IPEEMCTBEHHOCTh YPOYHOM UM BHEYPOUHOMH
NEeSATETbHOCTH.

[IpensioxkeHHbIE  DJIEMEHTHI  COJIEpPkKAHUS W BUABl  JEATEIbHOCTH
oOyJarolmuxcss MOTYT OBbITh KOHKPETU3MPOBAHBI C YYETOM WHIUBUAYATbHBIX
3arpocoB oOydwarommxcs. Pacmmpenue copepkaHusi UM BHUIOB JAESTEIbHOCTU
CBSI3aHO C BO3MOYKHOCTBIO BBIOOpa IMENaroroM pa3jiuyHbIX BapHAHTOB Y4YeOHO-
METOJMYECKOr0 OOEeCreueHus Kypca, a TakkKe C CYHIECTBYIOIIMMHU YCIOBUSMU
HIKOJIbHOM MH(OPMALIMOHHO-00pa30BaTENIbHOMN Cpebl.

Jlia 3HaKOMCTBa OOyvaromuxcs ¢ NpoQeccusMy, CBA3AHHBIMU C XMUMUEH U
XUMHUYECKOM HAyKOW, WM TOBBIIIEHUS MX MOTUBALMM K H3YYEHUIO XHMHHU
PEKOMEHIYETCsl BKJIIOYUTH B MPOrpaMMy 3KCKYPCUM B pPETMOHANbHBIE MY3€H,
npeanpusAtus, By3bl. ConepKaTelbHbIE 3JIEMEHTBl MPOrpaMMbl MO3BOJISIFOT



OpraHM30BaTh Ha HX OCHOBE IMPAKTUYECKYIO WU IOMCKOBO-HUCCIEAOBATEIbCKYIO
NeSATEIbHOCTD, PE3YIbTaThl KOTOPOH MOTYT OBbITh MCHOJB30BAHbI IPU peaTn3aluu
OOyYalONIMMHUCS ~ WHIUWBHUIYAIbHBIX  MPOEKTOB. TeMbl MPOEKTOB  TaKXKe
PEKOMEHIOBAHO BHIOMPATh C YYETOM PErHOHANBHOMN CIEIM(PUKH.



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

8 KUIACC

Paznen 1. IlepBoHayaibHble XUMUYECKHUE MIOHATHS

Xumusi — BaxkHasi 007acTh €CTECTBO3HAHMS M MPAKTUYECKOW NESITEIbHOCTH
yenoBeka. [Ipenmer xumun. Ponb XMMHUM B KU3HU YEJIOBEKA. XHUMHS B CUCTEME
Hayk. Tema wu BemjectBa. Du3MyuecKue MW XMMHYECKHME CBOWMCTBA BELIECTB.
ArperaTHble COCTOSIHHMSI BEUIECTB. [IOHATHE O TEOPETUYECKUX U IMIIUPUUYECKHUX
METOJAaX II03HAHUS B €CTECTBEHHBIX Haykax. IlpexncraBiieHus O HaydyHOM
MMO3HAHUH HA SMIIUPUYECKOM YPOBHE. S3bIK XUMHH.

[lonartue o merogax pabOThl ¢ XMMHUYECKHMMU BelectBaMu. O00py10BaHME
IIKOJLHOM XHUMHYEeCKOM Jabopatopun. I[IpaBuiia Oe3zomacHoro oOpallleHus ¢
BEIECTBAMU U JTAOOPATOPHBIM 000PYIOBaHUEM.

UYucteie BemectBa M cMmecu. CrocoObl pasgeneHuss cmeceil. Ounctka
BEIIECTB.ATOMBI M MOJEKYJbl. XUMUYECKUE 3JIEMEHTBL. I[IpoCcThie M CIOKHBIE
BeIIeCTBa. MeTajulbl U HEMETAJLIbI.

Xumuueckas ¢opmyna. OTHocuTenbHass aroMHas macca. OTHOCHUTENbHas
MOJEKYIsIpHas macca. MaccoBast J0Js XMMHYECKOTO AJIEMEHTAa B COECIMHEHUU.
Haxoxaenue npocreiimeit (popMysbl BEIIECTBA 0 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KonuuectBo BemiectBa. Monbs. MonsipHass macca. Pacuetsl mo dopmynam
XAMHUYECKUX COEIUHEHUU. MonspHas Macca cMmecu BelecTB. MoJibHas 10JIA
XUMHUYECKOTO dJIeMEHTa B coeAuHeHHH. Haxoxnaenue mnpocreimei ¢GhopMyibl
BEIIECTBA 10 MOJIBHBIM JOJISIM 3JIEMEHTOB. XHMUYECKasl PEaKUUsl U €€ MPU3HAKHU.
VYcioBusl NPOTEKaHUs XUMHMUYECKUX pPEaKUUi. XHUMHUYECKUE YpaBHEHMA. TUIb
XMMHUYECKUX peakiui. PacyeTsl Mo XMMUYECKUM YPABHEHUSM.

IKcnepumenmanvbHoe usydeHue euecms U A61eHUl:

— N3yuenue u omnucanue QU3NYECKUX CBOWCTB OOpa3llOB HEOPTaHMYECKHX
BEILIECTB.

— IpaBuna paboTsl B 1abopaTopuu U MpHUEMbl 0OpalieHus ¢ J1abopaTopHbIM
00opyI0BaHUEM.

— Pa3nenenue cmecel.

— Onucanue (U3MYECKUX CBOMCTB OOpa3lOB HEOPraHMYECKUX BEIIECTB —
METAJIJIOB U HEMETAJLJIOB.

— HaGmogenne pu3nyecknux u XMMUYECKUX SIBJICHHM.

— HabGmronenne n onucanvue MPU3HAKOB MPOTEKAHUS XUMUYECKHX PEAKITUM
Pa3HbIX TUIIOB.



Pemenne pacuyeTHbIXx 3amadu 1o ¢GopMyliaM M ypPaBHEHUSM XUMHUYECKHX
peaKuui pa3InuHOIO YPOBHS CI0KHOCTH, B TOM YHCIIE OJTUMITHAIHBIX.

Pa3znen 2. BaxkHeiiime npeacTaBUTe I HEOPraHM4eCKUX BeleCTB

Boznyx — cMech razos. CoctaB Bo3ayxa. 3akoH ABorajpo. MosspHbliii 00beM
razoB. OTHoOcUTENbHAas IUIOTHOCTh Tra3oB. OrmnpeneneHrue OTHOCUTEIbHOU
MOJIEKYJIIPHOI Macchl Ta3000pa3HOr0 BEUIECTBA MO H3BECTHOW OTHOCHTEIBHOMN
I0THOCTH. OOBEMHBIE OTHOUIEHUS T'a30B IPH XUMUYECKHUX PEAKLIUAX.

Kucnopon. Oxcunpl. Ilpumenenue kucimopoga. CrocoObl moydeHUs
KHCJIOpoJia B JlabopaTopuu U mpoMbliieHHOCTH. [lonstie o xatanuzarope. O30H
— aJJIOTPOIHAsE MOIU(UKALHS KHUCIOPO/A.

TennoBoil 3¢p(deKT XMMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U SHIOTEPMUYECKUE PEAKIIUU.

Bonopoa. Haxoxzaenue Boaopona B Npupoae, (GU3UUECKUE U XUMHUYECKUE
CBOICTBa, IPUMEHEHHE, CIIOCOOBI oJIydeHHUs. [[oHATHE O KUCTOTaX U COJISX.

Bonma. ®usnueckue cBoicTtBa BoAbl. Boma kak pactBopurenb. PacTBOpEI.
HacpllieHHbIE M HEHACHIIIEHHBIE pPacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
Crioco0bl BbIpaKE€HUsI KOHLIEHTPALMKA PAaCTBOPOB: MaccoBasi A0Jsl PACTBOPEHHOIO
BEILECTBA, MOJISIpHAas KOHILEHTpauus. Poib pacTBOPOB B NpPUPONE M B KU3HU
YeJoBeKa.

Xumunueckne cBoiicTBa BoAbl. IloHstne 00 ocHoBaHusx. Ilongarwe 00
uHAuKatopax. KpyroBopoT BOAbl B NpUpOAE. 3arpsi3HEHHE NPHUPOAHBIX BO/I.
OxpaHa u ouMcTka npupoiaHbix Boa.Kmaccudukauuss HeopraHuyecKHx
coequHennit. Okcunpl. Kiaccuukanus okcuaoB: coseoOpasyroiue (OCHOBHBIE,
KHCJIOTHBIC, aM(pOTEpHBIC) U HEeCOae00pa3yroIme.

Ou3nyecKne W XapaKTEpHbIE XHMHUYECKUE CBOMCTBA OKCHAOB. llomyuenue
OKCH/JIOB.

[IoHATHE O TMAPOKCUIAX — OCHOBAHUAX M KUCJIOPOACOAEPKAIIUX KUCIOTaX.
Kucnotel. ®dusnueckne M XUMHUYECKUE CBOMCTBA KHUCIOT. llomydeHue KHUCIOT.
Kucnotsl B npupojie, NpuMEeHeHHE BaXKHEHIIINX KUCIIOT.

OcnoBanusa. Kiaccudpukanus OCHOBaHMIA: IIEJIOYM U HEPACTBOPUMBIE
ocHoBanwms. Illemoun, mx cBoWcTBa W cmocoObl mosydeHus. HepacTBopumbie
OCHOBAHUS, UX CBOMCTBA U CIIOCOOBI MOTYUYCHHUS.

AwmpoteprocTs. [lonsTre 06 aMmpOTEpHBIX THIPOKCHIAX U MOTyUYEHHUE.

Conu. ®Duznueckue W XapakTEpHblE XHMMHUYECKHE cBoWcTBa. llomydyeHue
COJIEH.

['eneTnyeckas CBI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COEAUHEHUN.

IDKcnepumenmanvbHoe u3yueHue 8eujecme U sA6J1eHULL.:

— O3HaKkoMIIeHHE ¢ 00pa3aMi OKCHUIOB U OIICAHHUE UX CBOMCTB.



— [lonyuenue, coOMpaHue KUCIOpOJa, U3YUEHHUE €T0 CBOMCTB.

— [onydyenue u cobupanue BoI0OpoOa.

— B3anmojielicTBrE KUCIOT C METAILUIAMHU

— IlpuroroBneHne pacTBOPOB C  ONPEICICHHOWM MAaCCOBOM  JOJIEH
PaCTBOPEHHOI'O BELIECTBA.

— Onpenenenre pacTBOPOB KUCIOT U LIEJI0YEH C HOMOUIBIO HHIUKATOPOB.

— B3aumopencTeue KUCIOT ¢ METAIIAMH, PEAKIUM HeWTpanu3anuu. Peakums
HEUTpaIM3alyu.

— B3aumogeiictBre pacTBopa cepHoit KuciaoThl ¢ okcuaoM meau(ll).

— [losyyeHne HEpaCTBOPUMBIX OCHOBAHUM U U3YYEHUE UX CBOWCTB.

— BrITecHEHME OHOTO MeTailIa IPYTUM U3 PacTBOPA COJIU.

— BzauMopenicTBre THAPOKCH/IA [IMHKA C PACTBOPAMU KUCIIOT U MIEITOYEH.

— Pemenne skcneprMeHTaNnbHBIX 3afad MO TeMe «OCHOBHBIE KIIACChI
HEOPTraHUYECKUX COCIUHEHUIN.

Pemenne 3amad ¢ MCIIONB30BAHUEM IOHATHM «MaccoBas JOJIsSI BEIIECTBA B
pacTBope»;  «MOJIsIpHAas  KOHLIEHTPALMS», C  HCHOJb30BAHHEM  KPHUBBIX
pacTBOpUMOCTU. PellleHHe pacyeTHbIX 3ajad [0 YPaBHEHUSIM XHMHUYECKHUX
peaKIuii pa3HbIX TUIIOB U YPOBHEHN CIOKHOCTH, B TOM YKCII€ OJTUMITHAIHBIX.

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

CrpoeHne aToMOB. XUMHUYECKasd CBA3b. OKUCINUTEIBHO- BOCCTAHOBUTENBHBIE
peakimu

[lepuognueckuit 3akoH .M. MengeneeBa. Ctpoenne artomoB. CocraB
aTOMHbIX snep. HM3orombl. PaanoakTUBHOCTh. DNEKTPOHBI.  DJIEKTPOHHAs
opOuTanb. DHEPreTU4YecKue YpPOBHH M IOJYpPOBHH aroma: S-, pP-, d-opOuranu.
DOnexkTpoHHBIE KOHPUTYpAIMU M DIIEKTPOHHO-Tpaduyeckue ¢GOpMysbl aTOMOB.
@uU3NYECKUA CMBICT MOPSAIKOBOTO HOMEPA, HOMEpA NEPUOA U TPYIIIIBI HIEMEHTA.
CrpoeHue 3JIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
ITepuonnueckoin cucrembl [[.M. MeHnneneeBa: pacrpelnesieHUe 3JIEKTPOHOB IO
OPHEPreTUYECKUM YPOBHSAM, TOAYpPOBHAM U opbOutanmsiMm. Dusmdeckuid CcMbICT
Ileproauyeckoro 3akoHa.

3aKOHOMEpPHOCTU H3MEHEHHUs paJnyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAIMYECKUX M HEMETAUIMYECKMX CBOWCTB IO TpyHnaM M IEepUuoaaM.
M3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHUYECKHX AJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0 €ro
noJioxkenuto B [lepuoguueckoit cucreme .M. Menneneena.



3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
DJIEMEHTOB I Pa3BUTHUS Hayku U mnpakTuku. [[.M. MeHnpeneeB — ydeHbld U
IpaKIaHUH.

DIIEKTPOOTPULIATENIBHOCTh XHUMHUYECKHX DJEMEHTOB. XUMHYECKasi CBS3b.
Buapl XMMHYECKOM CBSA3W: KOBAJEHTHAs MOJISIPHASA CBSI3b, KOBAJICHTHAsA
HETOJsIpHAsl CBSI3b, MOHHAs CBsI3b. MexaHuU3Mbl 0Opa3oBaHUs KOBAJEHTHOM U
WOHHOW CBSI3U. DJICKTPOHHBIE M CTPYKTYpHBIE (GopMysbl BemiecTB. KaTnoHsl u
AHHOHBL.

Kpucrammueckue wu amopdHble BemiecTBa. THUIBI  KPUCTALTUYECKUX
pELIETOK: MOHHAs, aTOMHAsA, MOJIEKYJISIpHAsA U UX XapaKTEPUCTHKHU.

Crenenp oxucieHus. OrnpeneneHue CTENEeHEd OKUCICHHUS aTOMOB B
OMHApHBIX  coeNMHEHUsAX.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
CocrTaBiicHME YpaBHEHHH  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN U
paccTaHoOBKa B HUX KO3((DUITMEHTOB METOJIOM 3JIEKTPOHHOTO OanaHca.

JKCIEePUMEHTAJIbHOE U3YyYeHUE BEelIeCTB U SIBJICHUI:

— O3HakoMJieHHE ¢ 00pa3laMu METAJUIOB M HEMETauioB. MoJenrpoBaHue
CTPOEHHSI MOJIEKYJ IIpU TIOMOLIM PHUCYHKOB, MOJEIIEH, DJJIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII.

— OnbITHI, WUTIOCTPUPYIOUIAE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.
Pemniennie pacueTHbIX 3ajad 1o GopMmyjaM U YpPaBHEHHUSIM XUMHUYECKUX peakIui
Pa3HBIX TUIIOB U YPOBHEMN CIIOAKHOCTH, B TOM YUCIIC OJTUMIINATHBIX.

9 KNIACC

Paznen 1. BemecTBO U XMMHYECKAsl peaKUusi

[ToBTOpEHNE OCHOBHBIX pa3lieNioB Kypca 8 kiacca. [lepuonuyeckas cucrema
XUMHUUYECKUX 3JIEMEHTOB B CBET€ MPEICTABICHUU O CTpoeHUM aTtoma. CTeneHb
OKHCJIEHUS M BaJEHTHOCThb. lIpeincraBieHHE O MEPUOJMYECKOW 3aBUCHUMOCTHU
CBOMCTB XHMHMYECKHX 3JJIEMEHTOB (DJIEKTPOOTPULATEIBHOCTb, OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA, KHUCJIOTHO- OCHOBHBIE CBOMCTBA OKCHJIOB U
TUIPOKCUJIOB) OT CTPOEHHUS aTOMa.

Buabsl XuMHYEeCKON CBSI3U: MOHHAs, KOBaJEHTHAas (HEMOJISApHAsl, MOJIApHAs);
OOMEHHBIN U JIOHOPHO-AKIIEITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSI3H.

Tumnel KpUCTAIIMYECKUX PEHIETOK — aTOMHAas, WOHHAasg, MeTaJlJInyecKas,
MOJIEKYJISIpHAsi — 1 OCOOEHHOCTH UX CTPOEHUS. 3aBHCUMOCTh CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKON PEMIETKH U BUAA XUMUYECKON CBS3H.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX PEaKUUh. DJIEMEHTHI
XUMHYECKOW TEPMOJAMHAMUKHU. ODHEPreTMKa XHWMHUYECKHUX peakuuil. TerioBoi
dpDEeKT XUMHUYECKOW peakiuu. OK30- U DHAOTEPMHUYECKHE  PEaKIINH,
TEPMOXMMHUYECKHE YpaBHEHUs. 3aKOH ['ecca u ero ciencTBus.



[loHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@akTOphl, BAUSAIONIME HA CKOPOCTh XMMHUYECKON pEaklMU. JHEPrus aKTUBALUU.
[Tonsarue o katanuze. epMeHTl. UHTHOUTOPHI.

OOpatumbie U HeOOpaTUMbIe XUMHUECKUE peakiuu. [loHsaTHE 0 XUMHYECKOM
paBHOoBecuu, npuHoun Jle Illarenve. VYcioBud CMENIEHHS XUMHYECKOTO
paBHOBecHUsl. DaKTOpPHI, BIMSAIONIME HA COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[IporHo3upoBaHre BO3MOKHOCTH NPOTEKAHUSI XUMUYECKUX TMPEBpaIllCHUM B
pPa3TUYHBIX YCJIOBHSX Ha OCHOBE IIPEACTABJICHHA 00 HW3YYEHHBIX JJIEMEHTaX
XUMUYECKON KNHETUKU U TEPMOJUHAMHUKHU.

OKUCINTETBbHO-BOCCTAHOBUTEIIbHBIC peakuu. OKuCIUTENBHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA XUMUYECKHUX AJIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCJICHUA. Baxueimme oxuciauTenun W BoccTaHoBuTend. (CocTaBiieHUE
YPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMA C HCMHOJIb30BAaHUEM
METO0/1a AJIEKTPOHHOIO OanaHca.

DJIEKTPOJIUTHYECKAS JUccolManusl. XUMHUYECKHE PEaKUMU B PacTBOpax.
Teopuss  SIEKTPOJUTUYECKOM  JUccolMani. PacTBopenne kak  (QU3HKO-
XUMUYECKUN TPOIecC. IIEKTPOJIUTH M HEAIEKTpoiuThl. CHIIbHBIE W cladbie
anekTponuThl. CTeneHb AUCCOUMaliM, KOHCTaHTa aAucconuaunuu. HoHHOoe
pou3BeAeHue BoAbl. Bonopoanslii nmokasarens. MHAMKATOPEI.

Peakuiun noHHOTrO OOMEHa. Y CIIOBUS MPOTEKAHUS peaKlMii 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.

— Pemenne »skcnepuMEHTaNbHBIX 3a7ad 1Mo TeMme «OKUCIUTENIbHO-
BOCCTAHOBUTEJILHBIC PEAKIINI.

— Peakiuu nonHoro ooMeHa.

— PacniozHaBaHue pacTBOPOB COJIEN C MOMOUIBIKO HHIUKATOPA.

— Pacno3HaBaHue HEOPraHMYECKUX BEUIECTB C MOMOIIbI0 KaYeCTBEHHBIX
pEaKIMid HA UOHBI.

Pelnienrie KayeCTBEHHBIX 33Ja4 M PACUETHBIX 337a4 Pa3IMYHBIX TUIOB H
YpPOBHEH CJOKHOCTA, B TOM UHCIE€ OJMMIMAIHBIX, MO TemMaM «OCHOBHbIE
3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX PEAKUU», «DIEKTPOJIUTHYECKAs
JUCCOUHALNS. XUMUUECKNE PEAKIIUU B PACTBOPAXY.

Pa3nen 2. HemeraJIbI M UX cOeIMHEHHUSA

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



OO6mras xapakTepucTuka rajoreHoB. du3nyeckue U XMMUYECKHE CBOMCTBA,
CIOCOOBI MOTYYEHUSI U IPUMEHEHHUE XJIOpa U €r0 BAKHEUIITUX COSUHEHUM.

OO01mast xapakTepUCTUKa XUMUUYECKUX A1eMeHTOB VIA-rpynmnel. dusznueckue
U XUMHUYECKHE CBOWMCTBA, CHOCOOBI TMOJYyYEHUS M TPUMEHEHUS CEephl M €€
BAKHEUIIINX COCTUHECHUM.

OO01ast XapakTepUCTUKa XUMUYECKUX 31eMeHTOB VA-rpyrbl. Puznyeckue
U XUMHYECKHE CBOWCTBA, CIOCOOBI TOJYYEHUS W TMPUMEHEHUE a30Ta U €ro
BaXKHEHIINX cocauHECHUM. @Pu3nyeckue HW XHUMHYECKHE CBOMCTBA, CIIOCOOBI
MOJIy4eHUS U pUMeHeHue Gocdopa 1 ero BaXKHEHIIINX COSTUHEHUI.

OO01mast xapakTepUCTUKa XUMHUUYECKUX A1eMeHTOB |VA-rpynmnel. dusnueckue
U XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJYyUYEHUS W MPUMEHEHHE YTIepojia U €ro
BaXHeHMMX coenqunenuil. [lonsitue 06 agcopOuuu.

dusznyecKue U XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJYUYECHHUS! U MPUMEHEHUE
KPEMHHS ¥ €r0 BAKHEUIINX COCTUHEHUM.

IKcnepumenmanvbHoe usyueHue ewecms U A61eHU:

— O3HakomIIeHHE ¢ 00pa3IaMu MPUPOIHBIX XJIOPUIOB (TaJOTEHUIOB).

— N3yueHune CBOKUCTB COJISTHOW KHUCIIOTHI.

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

— Ilomy4yeHue COITHON KUCTIOTBI, U3YYEHHE €€ CBOMCTB.

— M3yyeHne XUMHYECKUX CBOMCTB pa30aBIIEHHON CEPHOU KHCIIOTHI.

— IIpoBeneHne KaueCTBEHHBIX peaklUuid Ha CyabduI-, CyIbPUT- U cylbdar-
HOHBI.

— M3ydenrne XuMHUYECKHUX CBOMCTB COJIEH aMMOHMS.

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

— [lonyueHre aMMHaKka U U3y4YE€HHE €r0 CBOWCTB.

— M3yueHne CBOMCTB a30THOU KHCIIOTHI.

— AncopO1iust paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM.

— [lonyuyenue, cobupanue, pacrio3HaBaHUE U U3YYEHUE CBONCTB YIJIEKUCIIOTO
rasa.

— B3aumHbIe npeBparieHus KapOOHATOB U THAPOKAPOOHATOB.

— KauecTBeHHbIE peakiuy Ha KapOOHAT- U CUITMKAT-UOHBI.

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

— Pemenue sKCriepuMEHTANBHBIX 337a4 MO0 TeMe «BaXHEeuIlne HEMETAIUIbI U
UX COCTUHEHUS.

Pewenue xauecmeennvlx 3a0au u pacuemHvlx 3a0ay PaA3IAYHBIX THUIOB U
YPOBHEH CJIOKHOCTH, B TOM YHUCJE OJMMIHAAHBIX, IO pazaeny «Hemeramnsl u ux
COEJIMHEHUSD)

Pa3pen 3. MeTaJiIbl M MX CO€THHEHUS



OOmme cBoiictBa MeTaioB. OOmas XapakTepUCTUKAa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM HX TOJIOkeHUs B [lepronnueckoit cucreme
xuMuueckux anemeHToB J[.M. MenaeneeBa u crpoenus aromoB. Metaiuibl A- u b-
rpyni. DJIeKTPOXUMUYECKUA psll HanpsbkeHu metaiioB. OOue XUMUYECKue
cBoiictBa MeTauioB. OOmue CrnocoObl TMONMYYSHUS METAUIOB, METAJLTyprusl.
DNEKTPOJIN3 PACIUIaBOB M PACTBOPOB COJICH KaK OJMH U3 CIIOCOOOB TOJyYCHUS
MeTtauioB. [loHATHE O KOPPO3WHM METAIOB, OCHOBHBIEC CITOCOOBI 3aIIUTHI MX OT
Koppo3uu. CIuiaBbl METaJIIOB.

Mertamnel A-rpyni. IllenoyHbie MeTaibl M UX BaKHEWIHNE COCIMHEHUS:
dbuznueckue M XUMHUYECKHE  CBOWMCTBA, TMOJy4YeHHE U  IPUMEHEHHE.
[[lenoyHo3eMeNbHBIE METAIBI U WX BAKHEWINWE COEIUHEHUA: (PU3ndeckue u
XUMUYECKUE CBOMCTBA, MOJIYYEHUE U MPUMEHEHUE. AJIIOMUHUN: (U3NYECKHE U
XUMHUYECKHE CBOMCTBA aTOMHUHMS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
ATIOMUHHS.

Mertamnel b-rpynn. OOmias xapakTepucTuka MeTajuioB b-rpynn (moOGouHbIX
NOATpyNI): noyioxkeHue B Ilepuoanueckoi cucreme xuMuueckux sneMenTon . U.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJieHUE «IpOBajay SJIEKTPOHA HA
pUMEpPE CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHBIE COCTOSIHUSI aTOMOB
d-a1eMEHTOB, CTCNEHM OKHCICHHS aTOMOB B COCIMHEHHUSAX. 3aBHCHMOCTb
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIPOKCHUAOB METAJUIOB OT 3HAYECHUS
CTEMCHU OKUCIICHHS DJIEMEHTa B COCIIMHEHUU (HAa MPUMEpPE COCAMHEHUN XpOoMa).
[TepBoHayanbHbIC NPEACTABICHUSA O KOMIIEKCHBIX COCIUHECHUSX.

Menp u cepebpo, ux BaKHEHITNE COSAMHEHUS: (PU3MUECKUE U XUMHUYECKHE
CBOMCTBa, TmoOJyYyeHue u TmpumeHeHue. IIpencraBinenuss o0 aMMHUAYHBIX
KOMITJIEKCcax cepedpa u Meu.

[{uHK ¥ ero BaKHEHINE COCAMHEHUS: (PU3NUESCKHUe M XUMHUCCKHUE CBOMCTBA,
MoJIyuyeHue U npuMeHeHue. AMGOTEepHbIE CBOMCTBA OKCUAA U THIPOKCHIA IIMHKA.

XKenezo: ctpoeHne aroma, CTENEHU OKUCIEHUS, (PU3NUECKUE U XUMHUYECKUE
CBOMCTBa, MojiyueHue u npumeHenune. Okcuipl, Tuapokcuabl u conu xene3a(ll) u
xenesa(lll), ux cocras, cCBOIICTBA U MOTYyUYECHHUE.

IDKcnepumMenmanbHoe u3yueHue 8eujecme U A6J1eHUIL.:

— B3anmopeicTBue METAJIOB C BOJIOM, C PACTBOPAMU COJIEH U KHUCJIOT.

— OkpalllBaHUE TJIAMEHU COJISIMU METaJIJIOB.

— BzaumopeicTBrEe TMAPOKCUAOB HATPUSA M KAJIbIUSA C OKCHIOM YIJIEPOJa
(IV) u kucnoramu.

— HWccnenoBanue CBOMCTB KapOOHATOB W THUAPOKAPOOHATOB KaJbIus,
KECTKOU BOJBIL.

— HccnenoBanne aMpOTEpHBIX CBONCTB THAPOKCUIOB ATFOMUHUS U ITUHKA.



— H3yuyeHne npoueccoB MOMYYEHUS] TUAPOKCUAOB XKEJE3a, UX XUMUYECKUX
CBOMCTB.

— JKecTKOCTh BOJIbI U METO/BI €€ YCTPAHCHMUSI.

— PelieHne sKCrepuMEHTAIBHBIX 33/1a4 10 TeMe «BakHenmme MeTamuibl U UxX
COCIIMHCHUSD.

— KadecTBeHHBIE peaklMM HA WOHBI MAarHusl, KajblUs, aJlOMUHUS, LIUHKA,
xenesa(2+), xkenesza(3+), menu(2+), cepedpa(+1).

Pemienne kadyeCTBEHHBIX 3aJad W PACUETHBIX 3a4ad Pa3IUYHBIX THUIIOB H
YPOBHEW CJI0KHOCTH, B TOM YHCJIE OJIMMITMAJIHBIX, MO pazaeny «Meramibl U ux
COCIIMHCHUSD)

Paznen 4. XuMus 4 OKpy:KawIas cpeaa

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

XUMHSI ¥ 340pOBbE. 3HAUCHUE HU3YYAEMbIX XHMHUYECKUX JJIEMEHTOB U HX
COoeIMHEHUH 7151 (DYHKIIMOHUPOBAHUS OPraHU3Ma YeJIOBEKa.

XHUMHUYECKOE 3arpsi3HEHHE OKPY KAIOIIEH cpelibl. DKOJOTHUECKHE TTPOOJIEMBI,
CBSI3aHHBIE C COEMHEHUSMHU YIJIEPOJA, a30Ta, CEPHI, TSHKEIBIX METAJUIOB. [IoHsATHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIeM.

IKCnepumMeHmaibHoe usyueHue 8eujecms U sa61eHul:

— OnpeneneHne KACIOTHOCTH MTPUPOIHBIX BOJ.

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

Pazgen 5. IloBTopeHue m 00001IeHHEe 3HAHMH OCHOBHBIX pPa3/leJiOB
KypcoB 8-9 ki1accoB

[Tepunoanueckuii 3akoH U [leprnognueckas cucTeMa XUMUYECKUX JIEMEHTOB B
CBETE MPEJCTABICHUNA O CTPOCHHUS aTOMa.

Buasl xuMuueckol CBA3M. 3aBUCHUMOCTH CBOWMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

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

XuMuyeckre peakiuu B pactBopax. ['maponus coneil. OKUCIUTETBHO-
BOCCTAHOBUTEJBHBIE pEaKIUU. DIEKTPOIH3.

CBoiicTBa KHCJIOT, OCHOBaHMHW M COJEH B CBeTe MNpPEACTaBICHUNA 00
AIEKTPOJUTUYECKON  JUCCOUMAIMU W OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIX
peaKuusX.

IKCnepumeHmaibHoe usydeHue ewecms U A61eHu:



— Pemenue OKCIICPUMCHTAJIBHBIX 3a/ia4 110 TEMC «MeTaJ'IJ'IBI, HEMCTAJIJIbI 1 UX
COCIUHCHU).

Pewenue xauecmeennvix 3aoau u pPacHemHnsblx 3a0ay pa3JINYHbIX THUIIOB H
ypOBHeﬁ CJIO0KHOCTH, B TOM YHCJIC OJIMMIIMAAHBIX, 110 U3YYCHHBIM TCMAaM.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

Peanuzanusi mporpaMmbl Kypca BHEYPOUHOW JIE€ATEIBHOCTH «XHUMHUS B
HKCIIEPUMEHTAaX UM 3ajJlauyax» HampaBjieHa Ha o0OecleueHue JIOCTHKCHUS
00y4arOIIMMUCS JUYHOCTHBIX, METaIpeIMETHBIX u MIPEAMETHBIX
00pa30BaTENbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATDI:

1) nampuomuuecxoe 6ocnumanue:

— MPOSIBIICHUE IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
Hay4YHOMY W HCTOPUUYECKOMY HACJIEAUIO;

— T[IOHMMAaHUE€ 3HA4YCHUSI XUMHUUYECKONW HayKu B KWU3HU COBPEMEHHOTO
oO0IIIeCTBa, B Pa3BUTUH SKOHOMUKH Poccun U CBOEro peruoHa;

— CIIOCOOHOCTh BIAAETh JOCTOBEPHOM HMHGPOpMALMEl O MepeaoBbIX
JIOCTUKEHUSIX U OTKPHITUIX MUPOBOM U OTEUECTBEHHOU XUMUH;

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

2) epasicoancrko2o 80CNUMAHUSL:

— TMPENCTABICHUE O COLUMAIBHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIEAOBATEIbCKOW, TBOPYECKOW W JAPYTUX  BHUJAAX
NeSTEIbHOCTH;

— TOTOBHOCTh K pa3HOOOPa3HOM COBMECTHOM JIEATEIIbHOCTH MPU BBITIOJIHCHUU
y4eOHBIX, TMO3HABATEIIbHBIX 3aJ7]a4, BBIMOJHECHHH XUMHUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUU YYEOHBIX MPOEKTOB;

— CTpeMJIeHHEe K B3aMMOTIOHUMAHHUIO W B3aUMOTIOMOIIM B MpOIecce Y4eOHOU
JIEATEIIbHOCTH, TOTOBHOCTH OIIEHUBATh CBO€ TMOBEJAECHHUE M TMOCTYINKH CBOMX
TOBAPUILEHA C TMO3UIMU HPABCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUAN ITOCTYIIKOB;

3) popmuposanue yeHnocmu HAyYHO20 NOZHAHUSL:



— MHUPOBO33pPEHYECKHE MPEACTABICHHS O BEIIECTBE U XMUMHUYECKOW PEaKLUH,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAyKU U HEOOXOAMMBIE IS
MMOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MHUPA;

— OCO3HAHUE [IEHHOCTH Hay4YHOTO IMO3HAHUS JJI1 PAa3BUTHS KaXKJI0r0 YeJIOBEKa
U MPOU3BOJUTENIBHBIX CHJI OOIIECTBA B LIEJIOM, POJU U MECTa HaAyKu «XUMUS» B
CUCTEME HAy4YHBbIX NPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUA IPUPOJIBI,
B3aMMOCBSI3SIX YEJIOBEKA C TPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

4) socnumanue Kyn1bmypbl 300P0GbsL:

— OCO3HAHME LIEHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3JI0pPOBbIO, YCTAHOBKA Ha 370POBBI 00pa3 KU3HU;

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

5) mpyooesoe socnumanue:

— (opMHUpOBaHUE LIEHHOCTHOI'O OTHOILIEHUS K TPYIOBOM JESATENBHOCTH KaK
€CTECTBEHHON MOTPEOHOCTH YeJIOBEKA M K MCCIIEOBATENbCKOM NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

— pa3BHUTHE MHTEpeca K NpodeccusiM, CBI3aHHBIM C XMMHUEH, B TOM YHUCHE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOKHOCTH CaMOpeau3alluu B 3TOU
cdepe;

6) aKonoeuueckoe gocnumanue:

— OCO3HaHHe HEOOXOJUMOCTH OTHOILEHUS K MPUPOJE KaK UCTOUHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

— NMPUOOpETEHNE OMbITa MIIAHUPOBAHMS TOCTYIIKOB U OLIEHKH UX BO3MOKHBIX
MOCIICICTBUU JIJIS1 OKPY’KAIOILIEN CPEBI;

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

— aKTUBHOE HEIIPUATHUE NEUCTBUN, IPUHOCAIINX BPEIl OKPYKAIOLIEH Cpele;

— TOTOBHOCTh K YYaCTHIO B MNPAKTUYECKON AEATEIBHOCTU 3KOJIOTUYECKOU

HarpaBJICHHOCTH.



METANIPEJMETHBIE PE3YJIBTATDI

1. Ilo3HaBaTe/IbHBIC YHHBEPCAIbHbIE Y4eOHbIE 1eCTBUA

1) ba3zoBble JJoru4yeckme JeicTBUS:

— PacKpbIBaTh CMBICT XUMHUYECKUX MOHSATHH (BBLACIATH UX CYIIECTBEHHBIC
MPU3HAKH, YCTAHABIUBATH B3AUMOCBS3b C IPYTUMHU MOHSATUAMH);

— aHaAJIMU3UpPOBATh, CpPaBHUBATh, 0000IIaTh, BBHIOMpATh OCHOBAHUS IS
KJIaCCU(PUKAMU M CHUCTEMATH3allMd XHWMHUYECKUX BEIIECTB M XUMHYECKHX
pEeaKLHnii;

— YCTaHABIIMBATh TNPUYMHHO-CIICJICTBEHHBIC CBSI3W MEXAY OOBEKTaMH
U3YYCHUS;

— CTPOUThH JIOTMYECKUE PpaACCYKICHUS (MHAYKTUBHbBIE, IEAYKTHUBHBIEC, IIO
aHaJIOTHH ),

— §peiaraTb KpPUTEPUM U BBIABIATH OOIIME 3aKOHOMEPHOCTH U
IPOTUBOPEUMS B M3y4aeMbIX MPOIECCAX U SIBICHUSAX;

— JleJaTh BBIBOJBI U 3aKIIFOUEHUS; YMEHUS MPUMEHSTH B MPOIIECCe TTO3HAHMS
NMOHATHUS (MIPEAMETHBIC M METAINPEAMETHBIC), CHMBOJIUYECKUE (3HAKOBBIC) MOJICIIH,
UCTIONIb3yeMble B XHMMHHU, MPEoOpa3oBBIBATH MOJIENBHBIE TPEACTABICHUS
(XMMHYECKHI 3HaK, XUMHUYecKasi (hopmysia, ypaBHEHHUE XUMUYECKON PEaKIuu) pu
pelieHny y9eOHbIX 3a1a4;

— XapakTepu30BaTh H3ydyaeMble XHMHUYECKHE BEIIECTBA U XUMHUYECKHE
pEaKIuy C y4eTOM MOJIEIbHBIX MPEICTABICHUIA.

2) bazoBrle nccnenoBaTenbCKue NeHCTBUS:

— TPUMEHITh METOAbl HAYYHOTO TIO3HAHWUSA BEIIECTB W SBICHUA Ha
HMIIUPUYECKOM M TEOPETUYECKOM YPOBHAX B YyueOHOW IMO3HABaTEIbHOM U
MPOEKTHO- UCCIIEI0BATEICKON ACSITEbHOCTH;

— aHaJnu3upoBaTh (PaKThl, BBIBIATH U (HOpMyIHpOBaTH MpOOIEMY,
OTIPEAETATH LETb U 33J]a4H, COOTBETCTBYIOIINE PEUICHUIO MPOOIEeMbl; Mpe/iaraTh
OMUCATENIbHYI0 WM OOBICHUTENbHYIO TUIIOTE3Y M OCYIIECTBISATH €€ IMPOBEPKY;

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



HAOMIOJICHUS! U DSKCIEPUMEHTHl (pEalibHble U MBICIEHHBIE), CaMOCTOSTEIHHO
IPOTHO3UPOBATh PE3yNbTaThl, (POpMyIUpPOBaTH OOOOIIEHUS M BBIBOJBI IO
pe3ysibTaTaM IPOBEJEHHOTO OIbITAa, HCCIEIOBAaHUS, COCTaBISAThH OTYET O
poJeIaHHON padoTe;

3) PaGora ¢ undgopmanmei:

— OpPUEHTUPOBATbCA B Pa3IMYHBIX HCTOYHHMKAX HH(pOpManuu (HAy4HO-
NOMYJISipHAsl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHWs, CIPABOYHBIE IOCOOUS,
pecypcel MHTEpHETA);

— aHAJIM3UPOBATHh UHPOPMALINIO U KPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTD
Y HEMIPOTUBOPEUYMBOCTh, OTOMPATh U MHTEPIPETUPOBATH UH(POPMALIUIO, 3HAUHMYIO
JUIS pellieHusl yueOHO! 3a1auu;

— MPUMEHATHh Pa3IU4YHbIE METOJbl, MTHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orbope HMHQOpPMALMM WM JaHHBIX W3 HCTOYHUKOB C YYETOM MPEIJIOKEHHOM
yueOHOM 3a/1a4uM U 3aJaHHBIX KPUTEPHUEB,;

— BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH M HWHTEPIPETHUPOBATH
UHDOPMAIUIO PA3IMYHBIX BUJOB W (GopM mMpeacTaBiieHuss (cxeMbl, Tpadukw,
IyarpaMMbl, TaOJIUILbI, PUCYHKHU U APyTrHe GOpMBI);

— HCTIOJIb30BaTh HAYUHBIM S3bIK B KAYECTBE CPEICTBA pabOThl ¢ XUMUYECKOM
uHdopMaIuei;

— MPUMEHATH 3HAKU U CUMBOJIBI, (OpMYJibl, a0OpeBUATYPhl, HOMEHKJIATYDY,
UCIIONb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  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 BBIITOJHEHMS NPEJI0KEHHOMN 3a1auH;

— npuoOpeTeHHe OmblTa TMPE3CHTALUU  PE3YyJIbTaTOB  BBHINOJHEHHUS
XMMHUYECKOTO JKCIEPUMEHTa (Ja0OpaTOpHOIo OIbITa, Ja00paTOpHOl pabOTHI IO

UCCJIETOBAaHUIO CBOWCTB BEUIECTB, YU€OHOTO MPOEKTA);



— 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMM ITO3HABATEIILHOU H
UCCJIEI0OBATENBCKOW JIEATEIbHOCTH TNPH PEIIEHUH BO3HUKAIOIIKUX MNpoOJeM Ha
OCHOBE yuyeTa OOLIMX MHTEPECOB M COIJIacOBAaHUS MO3ULMH (00CYXAEHMs, OOMEH
MHEHUSMH, «MO3TOBBI€ INTYpPMBI», KOOPJHMHALIMS COBMECTHBIX JECHCTBUH,
OIIpE/IeTICHUE KPUTEPUEB 10 OLIEHKE KaueCTBa BBINOJIHEHHON padOThl U APYyTHE).

3. PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe AeliCTBUS:

— YMEHHME CaMOCTOSTEIbHO OIPEACNATh LEIU ACSITENbHOCTH, TUIAHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosee 3PpPeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATEJIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJSATh WJIH KOPPEKTUPOBATH
OPEJIOKEHHBIH aITOPUTM JEHCTBUI MpPH BBINOJHEHUHM 3aJaHUi C y4yeToM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBHE IMOJYUYEHHOTO PE3YyJIbTAaTa 3asIBJICHHON LIEIH,

— 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 CaMOCTOSTENIbHO BBIJIEJIEHHBIX KPUTEPHUEB), MJIAHUPOBATH CBOIO paboOTy
IIPU pelIeHUU y4eOHOM UITH UCCIIeI0BATEIhLCKON 3a/1auu.

NPEIMETHBIE PE3YJIBTATHI

8 KUIACC

K koniy oOyuenusi B 8 kjacce IpeaMETHbIE pe3yJbTaThl W3YUYEHHs Kypca
BHEYPOUHOUN JEATENTbHOCTH «XHMHSI B SKCIEPUMEHTAX M 3ajayax» JOJHKHBI
oTpaxaTh CHOOPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

— pacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKUX TOHSATHI: aToMm, MOJEKyJa,
XUMUYECKUNA DJIEMEHT, METaJll, HEMEeTall, ajuIOTPOMHs, IPOCTOE BEIIECTBO,
CIIOKHO€ BEIIECTBO, CMeCh (OJAHOPOIHAas M HEOAHOPOJHAs), BAJEHTHOCTD,
OTHOCUTEJbHAS aTOMHAas U MOJIEKYJsIpHas Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJIIpHas Macca, MaccoBas JI0JI1 XUMHUYECKOrO JJIEMEHTa B COEIMHEHUH,

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



coiib, amMdOTEepHBI OKcHa, aMPOTEPHBIH THUIAPOKCHA, XHUMHYECKas pPEaKIus,
KJaccu(UKaIs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0OKCHUSI, PEaKITUU
3aMEIleHUs], PEaKIUU OOMEHa, 9K30- U DHJIOTEPMHUYECKHE PEaKIMM; TEIIOBOU
ahdeKT peakiuu; AAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTalb,
paguyc aTomMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HEMOJISIPHAS] KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAIUsi) B pacTBOpe, MOJSIpHAsE KOHIIEHTpalvs BEIIECTBA B
pacTBOpe; JIIEKTPOOTPULATEIIBHOCTh, CTEIIEHb OKHUCJICHMS, OKHUCIUTEIH U
BOCCTaHOBUTEIH, OKHCJICHUE " BOCCTAHOBIICHUE, OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUK, METO]T DJIEKTPOHHOIO OajiaHca;

— WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX IIOHATHH U
MIPUMEHATH T MOHITHUSA MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

— WCHOJIb30BaTh XHWMHMYECKYI0 CHMBOJIMKY ISl COCTaBlieHUs (Gopmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

— ONpeAeSITh BaJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTETNICHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICHKHOCTD
BEILECTB K ONPEACICHHOMY KJIACCy COeIMHEHUH 1o (opMyJiaM, BUIbI XUMHUYECKOU
CBSI3U (KOBAJICHTHON U MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

— PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS] MAacCChl BEIIECTB, MOCTOSIHCTBA
cocraBa, llepumommueckoro 3akona J[[.M. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpHUH, 3aKOHa ABOTaJIpO U €ro CJIEACTBUM, MPEACTABICHUN O HAYYHBIX METOAaX
MO3HAHMUS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUYECKUX METOAaX
MCCJICIOBAHUS BEIIECTB U N3YUECHUSI XUMHUUYECKUX PEaKIIN;

— JIEMOHCTPHUPOBATh MOHUMAHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJIEMEHTOB OT HUX TMOJOoXeHus B llepuoaudeckoil cucreme:
OMHCHIBATh M XapaKTEPH30BaTh TabmmuHyro ¢dopmy [lepuomnueckoir CHUCTEMBI
XUMHUUYECKUX BJIEMEHTOB: Pa3inyaTh MOHATHUS «TJaBHAs MoArpymmna (A-rpymnmna)» u
«mobouHasa noarpynna (b-rpymnmna)y», «maibie nepuoab» U «O0NbIlINe TEPUOIbD,

COOTHOCHTDH O603Ha‘-IGHI/I$I, KOTOpPBIC HMMCIOTCA B Ta6J'II/II_Ie «Hepnozmqec:Kaﬂ



cucreMa xuMuueckux anemeHTtoB .M.  MeHneneeBa», C€  4YHCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHWYECKHX JJIEMEHTOB (COCTaB U 3apsjl
aJ1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

— OOBACHATH CBSI3b NOJIOKEHHUS 3jieMeHTa B llepuogumyeckoil cucreme c
pacrpeieIeHueM JJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSIM, MOLYPOBHSIM H
OpOUTANISIM aTOMOB MIEPBBIX YETHIPEX MEPUOJIOB;

— KJIacCU(UIUPOBATh XUMHYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKUE peaknu (10 YUCILY U COCTABY YYACTBYIOIIUX B PEAKIIMH BEILIECTB, O
TerI0BoMY 3P (DEKTy);

— XapakTepu3oBaTh (OMHCHIBATh) (PU3NUECKHE U XHUMHUYECKHE CBOMCTBA
MPOCTBHIX U CJIOXHBIX BELIECTB: KUCIOPOJa, BOJIOPOA, BOJbI, O0IINE XUMUYECKUE
CBOWMCTBA OKCHJIOB, KHCJIOT, OCHOBAHHM U COJICW, TEHETUYECKYIO CBSI3b MEKIY
HUMH, TOATBEPKAAs MPUMEpPAMH MOJEKYISPHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XAMWYECKUX PEAKIINIM;

— OIKCBIBATH POJIb KMUCIOPO/Ia, BOAOPOJA U BOJBI B IPUPOAHBIX MPOIECCAX, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3JIMYHBIX OTPACISAX MPOMBIILICHHOCTH,
BO3MOYKHO€ MCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSAX;

— OOBSICHATH W MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX
COCTaBa M CTPOCHMS, BO3MOXXHOCTH MPOTEKAHHUS] XUMUYECKUX MpPEBpAlICHUN B
Pa3JIMYHBIX YCIOBUSIX;

— BBIYHCJISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JOJII0O XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUH,
MAaCCOBYIO JIOJII0O XHMHUUYECKOTO dJieMEeHTa 1o (GopMmyJie COCIMHEHHUs, HAXOIUTh
POCTENITyI0 (POpMYITy BEIeCTBa MO MAaCCOBBIM HJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHIECHTPAIMIO BEIIECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI [0 YPABHEHUSAM XUMHUYECKON PEaKIINy;

— peuaTh pacyeTHBIE 33/1a4M MO U3y4aeMbIM TEMaM Kypca XUMUU PA3TUYHBIX

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



(GU3UYECKYI0 MOJIeTh, C HCIOJIH30BAHHEM 3aKOHOB M (DOPMYJI, CBS3BIBAIOIINX
bu3nYecKue BEINYHUHEI;

— MPUMEHSATh OCHOBHBIE OIEPaIlUd MBICITUTEIBHON NEATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIECHNEe, CHCTEMAaTH3aINI0, KIACCU(UKAITUIO, BHISIBJICHHUE
MPUYUHHO- CJICACTBEHHBIX CBSI3€M — i1 M3y4YCHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PeaKIui, eCTECTBEHHO-HAYyYHbIe METO/bl TTO3HAHUS — HAOJIOJICHHE,
U3MEpPEHHE, MOJACIUPOBAHUE, SKCIEPUMEHT (pealbHBIM W MBICICHHBIA) — IS
OCBOCHHS YUCOHOTO CO/ICpIKaHMUS;

— pacKphIBaTh CYIIHOCTh IIPOIIECCOB OKHUCICHHS W BOCCTAHOBIICHUS,
COCTABJISITh YPaBHEHHS TMPOCTBIX OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN
(MeToI0M 3JIEKTPOHHOTO OallaHca);

— YCTaHABIWBATH CBS3M MEXIY pPEATbHO HAOIIOJAEMBIMH XUMHUYECKUMU
SBJICHUSIMHM U TIPOIIECCAMHU, MPOUCXOJISAIIMMU B MaKpO- U MUKPOMHUpPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMUYCCKHE 3HAHUS CO 3HAHHSIMU
JIPYTUX YICOHBIX MPEIMETOB;

— cobmomath TmpaBuiia 0Oe30macHOM paboThl B JlabopaTtopuu  Mpu
WCITOJIb30BAaHUU XUMHUYECKONH TIOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOpaleHusl ¢ BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSIMH BBITIOJIHCHUS
J7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PaAOOT MO TMOJYYCHUI0 M COOMpaHUIO
ra3zo00pa3HbIX BeHIecTB (BOJOPOJa U KHUCIOPO/AA), MPUTOTOBJICHUIO PACTBOPOB C
OTPENICIICHHOM  MacCOBOM  JIOJIEM  PAacTBOPEHHOTO  BEIIECTBA,  PEHICHUIO
DKCIIEPUMEHTABHBIX 3ama4 1o TeMe «OCHOBHBIE KIJIACCHI HEOPTraHWYECKHX
COCJIMHCHUI;

— JEMOHCTPUPOBATh BIIAJICHHE OCHOBAMH XHMHUYECKOM TI'PaMOTHOCTH,
BKJIIOUAIOIICH yMeHUsI 0€30MmacHOro oOpaiieHus ¢ BEeIeCTBAMM, UCIOJIb3YEMbIMU
B TMOBCEIHEBHOM JKM3HU, & TAK)KE 3HAHWE TPABIII TIOBEICHUSI B IIEJISAX COEPEIKCHHUS
3JI0POBbBS 1 OKPYKAIOIIEH CPEeIbI;

— Y4acTBOBAaThb B IMPOEKTHO-UCCIIEOBATEIBCKON NEITEIHBHOCTH XUMHYECKON

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:

— PpACKpbIBaThb CMBICJ OCHOBHBIX XHMHUYECKHX TMOHSATHN: XUMHYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HOH, KAaTHOH, aHWOH, 3JIEKTPOOTPUUATEIbHOCTb,
CTETICHb OKHCJICHUS, XMMHYECKasi peakius, TEIIoOBOW 3(P¢eKT peakmuu, MOJb,
MOJISIpHBIN 00BEM, pacTBOP;

—  DJIGKTPOJIUTBHI, HEANEKTPOJUTHI, JJIEKTPOJUTHUYECKAS  JIHUCCOLMALIMS,
peakiui HMOHHOTO OOMEHa, THUIPOJIU3 COJieH, oOpaTUMble U HeoOpaTUMbIC
peaxkuuu, OKHCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIE peaxkuuy, OKHCIIUTEND,
BOCCTAHOBUTENb, OKHCICHME M BOCCTAHOBJIEHUE, OJJEKTPOJU3, AJLIOTPONUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAsl, HOHHAs, METAJUIMYECKas),
MEXMOJICKYJIIPHBIE  B3aMMOJICUCTBHS  (BOJOpOJHAs CBs3b, CHIBI BaH-mep-
Baanbca), KOMIUIEKCHbIE COCIUHEHMS, KPUCTALIMYECKUE PEIIETKH, KOpPpO3us
METAJUIOB, CIUIABBI; CKOPOCTh XHMHWYECKOM pEaKLUHWH, KaTajau3, XUMHYECKOE
pPaBHOBECHE, DJJIEMEHTHl XUMHYECKOW TEPMOJMHAMHKHM KakK OJHOW U3
TEOPETUYECKUX OCHOB XMMHH; NIpeesibHO JonmycTtuMas koHuentpauus (1I1K);

— WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX TIIOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMIMCAHUU 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 (opMynam, BHAbI XHMHYECKOW CBS3M (KOBAJICHTHOM,
MOHHOM, METAJJIMYECKOW) B HEOPraHMYECKUX COCIUHEHMSX, 3aps]l HOHA IO
XUMUYECKON (hopmysie, XxapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX

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



— packpsiBath cmbica [lepuogmueckoro 3akona J[.M. MenngeneeBa u
JEMOHCTPHUPOBATh €r0 TOHWMAHKE: OMUCHIBATH M XapaKTePU30BaTh TAOIMYHYIO
dbopmy Ileproguyeckoil cUCTEMbl XHUMHUYECKHX JJIEMEHTOB; OOBSCHATH CBS3b
MOJIOKEHUS dJieMeHTa B [lepuoanyeckoit cucreme ¢ pacupeneaeHueM IEKTPOHOB
[0 DHEPreTHYEeCKUM YPOBHSIM, MOJYPOBHSIM M OpOUTANIIM aTOMOB TMEPBBIX
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 ciencrTBuii, 3aKOHa JEUCTBYIOLIMX MacC, 3aKOHOMEPHOCTEU
M3MEHEHUS  CKOPOCTHM  XMMHYECKOM  PEaKUWH, HaIlpaBJCHUS  CMEIICHUS
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT Pa3IMUHBIX (PAKTOPOB;

— KJaccu(UIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE BEIECTBA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TeroBoMy 3(deKTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTEMCHEW OKMCJICHUS XMUMHYECKHX HJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO
KaTanm3aropa);

— XapakKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
PA3JIUYHBIX KJIACCOB HEOPTaHMYECKUX COCAWHEHUH, MOJITBEPKAAs 3TO ONHCAHUE
MPUMEPAMU  MOJIEKYJSIPHBIX W HOHHBIX  yYPAaBHEHUW  COOTBETCTBYIOLIMX
XAMUYECKUX PEAKIINM;

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

— PpACKpbIBaTh CYIIHOCTb IPOLECCOB THAPOJIU3a COJEH IOCPEICTBOM

COCTaBJICHUA KPAaTKHWX MOHHBIX W MOJICKYJISIPHBIX ypaBHeHI/Iﬁ peammﬁ, CYIITHOCTb



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  TMOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajaHca ATUX PEaKIIUA;

— IIpeJICKa3bIBaTh XapaKTep Cpebl B BOJHBIX PACTBOPAX COJIEH;

— XapakTepu3oBaTh (OMHUCHIBaTh) (PUIMUECKHE W XHUMHYECCKHE CBONCTBA
MPOCTBIX BEHIECTB (KUCIOPOMA, 030H, Tpadur, ammas, KpeMHHH, a30T, ¢gocdop,
cepa, XJop, HATPUid, KaJiui, MarHui, KaJbIU, AIFOMUHUH, KEJIE30, ME/b, LIUHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIC WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOAOPOA, cepoBoiopo, okcuasl yraepoma(ll, 1V),
kpemuus(1V), azota(l, 11, 11, IV, V) u docdopa(lll, V), cepri(1V, VI), cepuucras,
cepHas, a3zoTHas, ¢ochopHas, yrojabHas, KPEMHUEBAs KHUCIOTHI, OKCHUIBI U
ruapokcupl MetamwioB |A—llA-rpynn, amomunus, menu(ll), nunka, xeneza(ll u
11));

— MOSCHSTH COCTaB, OTJEIbHBIE CIIOCOOBI MOJYYEHHUSI U CBOMCTBA CJIOMKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHCIJIOTBI M UX coid, ranorenuibl kpemuusi(1V) u pochopa(lll u V), nepmanranar
KaJus;

— ONHUCHIBaTh pOJIb BAXHEUMIIMX H3yYaeMbIX BEIIECTB B MPUPOJAHBIX
mpolieccax, BIMSHUE HA JKUBBIC OPTaHU3MbI, TPUMEHEHUE B PA3JIMUHBIX OTPACIISX
SKOHOMHKH, HCIOJb30BAaHUE JI1 CO3JaHUS COBPEMEHHBIX MaTepuajoB U
TEXHOJIOTUW; TMPOBOJIUTH PEaKIMU, MOATBEPKIAIONIME KA4YeCTBEHHBIH COCTaB
pa3TUYHBIX BEIIECTB, PACMO3HABATH OMBITHBIM IyTEM COJEPIKAIIMECS B BOJTHBIX
pacTBOpax HOHBL: XJOpUA-, OpomMua-, MOaUA-, cyibdar-, gocdar-, kapboHat-,
CUJIMKAT-, CyIb(MHUT-, CynbPUI-, HUTPAT- U HUTPUT-UOHBI, THAPOKCH]I-UOHBI,
KaTHOHbl aMMOHUSI, MarHus, KaJbIus, aJllOMUHUS, >kene3a(2+) u xenesza(3+),
Meau(2+), nuHKa;

— OOBSACHSATH M MPOTHO3UPOBATH CBOWCTBA BAXKHEUININX M3YYaeMbIX BEIECTB
B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHUS, TPUMEHEHHUE BEUIECTB B 3aBUCUMOCTHU

OT HuX CBOﬁCTB, BO3MOXHOCTb IIPOTCKAHUA XHMHYCCKHUX HpCBpaIHGHI/Iﬁ B



pPa3IUYHBIX YCIOBHSIX Ha OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHWMHYECKOU
KHHETHKH U TePMOIUHAMUKH,

— BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JIOJIO XHUMHYECKOTO 3JIeMEHTa 1o (OpMyJie COCTUHEHUS, MACCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XHUMHYECKOrO JJIEMEHTa B
COCJIMHEHUU, MOJISIPHYIO KOHIIGHTpPAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
MPOCTEUIITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPAaBHEHUSIM XUMHUYECKUX PEAKIMI C yYEeTOM HEI0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHUYECKOTO BBIXOJIa MPOIYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

— peliaTh pacyeTHBIC 3a/1a4H 10 U3y4aeMbIM T€MaM Kypca XUMHUU Pa3InYHBIX
TUTIOB W YPOBHS CIIO)KHOCTH, B TOM YHCJIC OJUMITHAIHBIC, BEIOUpasT alcKBaTHYIO
bu3MYEeCcKyI0 MOJIeNb, C HCIOJIb30BAHUEM 3aKOHOB U (OPMYJ, CBSI3BIBAIOIIMX
(bu3nYecKre BeITNYNHBI;

— coOmonate mnpaBuiia Oe3onmacHol paboTel B JlabopaTtopuu Mpu
UCIIOJIb30BAHUM XUMHUYECKONM TOCYIbl M OOOpyJOBaHUS, a TakXKe IMpaBuiia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadO0T MO MOIYYEHUIO M COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHUaka ¢ YIJEKHCIOrOo Ta3a) W PEHICHHUIO
DKCIIEPUMCHTABHBIX 3aJad [0 TeMaM Kypca, TMPEeACTaBIsATh PE3yJIbTAaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] U BBISBJISATH
OMITUPUICCKUE 3aKOHOMEPHOCTH;

— TMIPUMEHSATH OCHOBHBIC OIEpAIlMH MBICIIUTEIILHON ACATENBHOCTH (aHATU3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHHWE, CHCTEMATHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€i) MPU M3yUYEHUH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO- HAYYHBIMU METOJIaMU TIO3HAHUS (HAOMIOACHUE, U3MEPEHNUE,
MOJIEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHbIM U MBICIICHHBIN );

— TPUMEHATH TpaBwia 0Oe30macHOro oOpalieHuss C  BEUIECTBAMU,

HCIIOJIb3YCMbIMH B HOBCGﬂHeBHOﬁ JKU3HHU, IIpaBHJIa TIIOBCACHUSA B LCIAX



cOepeXeHUsT 370POBbsI M OKPYXAIOIIEH MTPUPOIHON Cpellbl, MOHUMATh Bpe.
(OmacHOCTh) BO3ACHCTBHS HAa JKUBbIE OPTraHU3MBI OIPEJCICHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEAOTBPALICHUS UX BPEIHOTO
BO3/ICICTBUS, 3HAUCHUE )KUPOB, OCIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

— UCIIOJIb30BaTh MOJIyYEHHBIE MpeACTaBiIeHus 0 chepax npodeccuoHaIbHOU
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKON U COBPEMEHHBIMH TEXHOJIOTUSIMU, KAK OCHOBY
U1l IpO(heCCHOHABFHON OpPUEHTAIlMd W 1T OCO3HAHHOTO BHIOOpAa XMMHUHU Kak
npoQUIBHOTO TpeAMETa MPU NPOJOIKEHUU OOyUYEeHHUS] Ha YpPOBHE CPEIHETO
oO1iiero oOpa3oBaHus;

— Yy4acCTBOBAaTh B MPOEKTHO-UCCIEAOBATEIBCKON JIEITEIBHOCTH XUMUYECKON

1 XMUMHUKO-3KOJIOTHUECKOM HAIIPpaBJICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM KoauuecTBO OcHoBHOE OcHOBHBIE BHBI (undposbie)
n/n NPOrpamMmbl 4yacos cojepsKaHue e TeJIbHOCTH o0pa3oBaTe/ibHbIE
pecypcsl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Brinosinenue
TBOPUYECKUX
3aJaHuM,
PacKpBIBAIOLINX
XuMHUs — BayKHAs pOJIb XUMHUU B
o0nacTb IPUPOJIE U JKU3HU
€CTECTBO3HAHUSA U YyeJioBeKa, €€ CBsI3b C
MPaKTUYECKOU JIPYTUMHU HayKaMH.
JeATEIIbHOCTH [IpoBenenue
XuMmus — BakHast 00J1acTh yenoseka. [IpaBuna =~ skcnepumeHra: —
11 €CTECTBO3HAHUSA U IPAKTHUUYECKON 2 6e30macHoro N3ydenue n
JEeSATEIbHOCTH YeTIOBEKa oOparteHus ¢ OINMCaHNE
BEILIECTBAMHU U buznuecKux
1a60paTOPHBIM CBOMCTB 00pa3IoB
000pyI0BaHUEM. HEOPTaHUYECKUX
Uuctele BemecTBa M BemecTB. — [IpaBuna
cMecH paboTHI B
naboparopuu u
npUEMBI 00paIeHHS
¢ 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
XHUMHYECKHUX
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, yCiuoBUil
UX MIPOTEKAHUS.
PaccranoBka

K02 (UIIMEHTOB B
CcXeMax XMMHUYECKHX
peaKkuuu.
[IpoBenenune
BBIUMCJICHUH T10
dhopmynam u
ypaBHEHUSAM
XUMUYECKHUX
peakuuii.
IIpoBencHue
SKCHEPUMEHTA —
Onucanue
(buznyueckux
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. —
Habmronenue
(bU3UIECKUX U
XHUMUYCCKHX
SIBJICHUH. —
Hab6mronenue u
OITMCAHHE
MIPU3HAKOB
MIPOTEKAHUS
XAMHYECKUX
PEeaKIMi pa3HBIX
TUIIOB. Penienue
PacYETHBIX 3a1a4 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. —
ITonyuyenue u B3anmopencrteue
2.2 Bogopoa. IlonsTue o kucinorax v comsix
IIPUMEHEHNE KHCJIOT C METAJUIAMHU

Bojopoza 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 (hopmys OKCHIIOB,
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
HEOPraHUYEeCKHUX
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
KHCJIOTBI C OKCUJIOM
menu (11). —
[Tonyuenue
HEpPaCTBOPUMBIX
OCHOBaHUM U
U3Yy4YEHUE UX
CBOMCTB. —
BrITecHeHne ogHOTO
MeTajuia IpyruM U3
pacTBopa CoJH. —
B3anmonelictBue
TUJPOKCHU/IA IIMHKA C
pacTBOpaMH KHUCJIOT
U IICTI0YCH. —
Pemenne
AKCTIEPUMEHTAIBHBIX
3a/1a4 110 TeMeE
«OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
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 XMMHYECKUX
anemenTtoB J.H.
Menneneesa u
CTPOCHHUE aToMa.
CocraB aTOMHBIX
snep. CtpoeHue
ANEKTPOHHBIX
000JI0YEeK aTOMOB
nepBbix 20
XUMHUYECKHUX
3JIEMEHTOB
[Tepuonuueckoi
CHUCTEMBI
XUMHYECKHUX
anemenTtoB J[.1.
Meneneena.
3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB
aTOMOB paauyca
aTOMOB
XUMHUYECKHUX
3JIEMEHTOB,
METaJUTMYECKUX 1
HEMETaJUTMICCKHIX
CBOMCTB 110
rpynmnam u

MoaenupoBanue
CTPOEHHE aToMa,
SHEPreTUYECKUX
YPOBHEHU U
MOJypPOBHEHN TIpHU
MIOMOILIA PUCYHKOB,
IEKTPOHHBIX
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
«lTepuognueckuit
3aKOH U
Ilepuonuueckas
cucTeMa
XUMHYECKHX
anemenToB ..
Menpaeneena.
Crtpoenue aTomay

3.2

Xummdeckas cBs3b. OKHCIUTEILHO-
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,
WJUTIOCTPUPYIOLLIHE
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHbBIC
peakuun. Pemenue
pacu€THBIX 3a7a4 110
dbopmynam u
YpaBHEHUSAM
XUMHUYECKHUX
peaKIui pa3HbIX
TUIIOB U YPOBHEU
CJI0’)KHOCTH, B TOM
qucie
OJINMITHA/THBIX

Hroro

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME
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9 KJIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM KoaunuecTBO OcHoBHoOE OcHoOBHBIE 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
[Tepuonnueckas 10 YpaBHEHUSIM
cucrema XUMHUYECKUX
XUMHAYECKUX peaKuuid.
. anemenToB J[.1. NHnnBunyanbHbIe
[ToBTOpeHue U yriryOlieHHe 3HAHUH O
11 2 Menpeneesa. WJIM TPYIIIOBbBIE
BEILIECTBE
CtpoeHue BeniecTBa.  MPOEKTHI:
XUMHUYECKas CBA3b. [Tepuoanueckuit
MexMoeKyssHbIe 3akoH JI.1.
B3aMOJICUCTBHS. Meunneneesa u
Tumnbl pa3BuTHE
KPUCTAJUTHIECKUX COBPEMEHHOM
pemérok. OCHOBHbIE =~ (U3HUKH U XUMHH
KJIACCBI
HEOPraHUYECKHUX
COEIMHEHU I
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
peakuun». Pemenune
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 DNEeKTPONUTHYECKAs JUCCOLUALIMSL. 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. —
XapaKTEePUCTHKA KauecTBeHHEIC
51 OO01mmas XxapakTepruCTHKa XUMUIESCKUX HEMETAJIJIOB. peaKIu Ha XJIOPU/I-,
' anemeHTOB VIIA-rpymmsl. ["anorens: lManorenst. Xmop u OpOMUJI- 1 HOHI-
€ro BaKHEHIIne noHsl. — [lomyuenue
COE€IUHCHMSA COJISHOM KHMCJIOTHI,
H3y4CHUE €€
CBOMCTB. Penienue
KadyeCTBEHHEBIX 3a/1a4
U pacu€THBIX 3a7a4
BBICOKOTO YPOBHSI
CJI0KHOCTH U
OJIMMITHAJTHBIX,, 1O
TeMe «I aJoreHn»
Ob6mas [TpoBenenmne
XapaKTEePUCTUKA AKCTIEPUMEHTA —
OO6mrast XapakTepruCTUKa XUMUYECKHIX
. XUMHYECKHX N3yuenue
2.2 anemeHToB VIA-rpynmel. Cepa u e€

COCIUHECHUA

sieMeHToB VIA-
rpynnsl. Cepa u eé
Ba)KHEUIIINE

XUMHYECKUX CBOWCTB
paz0aBiieHHON
CEpPHOM KUCJIOTHI. —




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

OOmas XxapaKTepUCTHKA 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
KPEMHMMH, UX COETUHEHHS

OOmas
XapaKTepUCTUKA
sneMmenToB |VA-
IpynIsl. Yriaepoa u
€ro BaKHEHIIIIe
COE€OUHEHMUS.
Kpemuuii u ero
BayKHEHIIIE
COE€IUHEHMUS

N3ydenue cBoricTB
a30THOW KUCJIOTHI.
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
TUIpOKapOOHATOB. —




KauecTBeHHEIC
peakuuu Ha
KapOoOHaT- U
CHJIMKAT-UOHBI. —
[Tonydyenue oxcuaa
yraepona(lV) u
H3yYEHUE ETO
CBOMCTB. — PemieHue
AKCIEPUMEHTAIBHBIX
3aJ1a4 110 TeME
«BakHemmme
HEMETaJIJIBI ¥ UX
COCITUHEHHUSY.
Pemenue
Ka4yeCTBEHHEIX 3a/1a4
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 METAJIJIOB.
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
TUAPOKCHJIOB HATPUS
Y KaJIBLIMS C OKCUIOM
yraepoaa (V) u
KHUCJIOTaMU. —
Uccnenosanue
CBOMCTB KapOOHATOB
Y THAPOKApOOHATOB




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. —
JKéEcTtkoCcTh BOJBI U
METOMEBI €€
YCTpaHEHUS. —
Pemenne
AKCIIEPUMEHTAIIbHBIX
3aja4 110 TeMe
«Baxneiimue
METaJUTBl U UX
COCJIMHEHMUSY, —
KadgecTBeHHEIC
peaKIfy Ha HOHBI
MarHus, KaJIbIys,
AJTFOMUHUS, IIMHKA,
xKeneza(2+),
xkenesa(3+),
Meau(2+),




cepebpa(+1).
Pemenne
KadyeCTBEHHEBIX 3aJ1a4
Y pacy€THBIX 3aJ1a4
Pa3JIMYHBIX TUIIOB U
YPOBHEMU CIIOKHOCTH,
B TOM YHCJIIC
OJIMMITHAJIHBIX,, 10
TeMme «MeTaluibl U 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 qenoBeKa. 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 DJIeKTPOHHbIE
Ne m/m Tema ypoxa KonrTpoabubie IIpakTuueckue wHppopbIe
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypesI
[IpakTukym. Ponb XuMuu B )KM3HH Y€I0BEKa
[IpaxkTukym. UucTele BemecTBa U CMECU 1
3 [IpakTukym. BeinmonHeHne TBOPUECKUX 3a0aHUI 1
10 TEME «ATOMBI U MOJIEKYJIbD)
4 IIpakTukym. BellloyIHEHHE TBOPYECKUX 3aJaHUI 1
10 TeMe «XHUMHUYECKUE DIIEMEHTB»
[Ipaxktukym. Pemenne 3anad o teme
3) «Xumuaeckas popmyna. BaneHTHOCTS 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
XUMHUYECKHUX PEAKIUH
11 [Ipaktukym. [IpencraBnenue o razax. Bozayx 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 PEAKLUM C y94acTHEM 1
BOZIOpOZIA

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

17 [Ipaktukym. Pemenne pacu€THeIx 3a1ad ¢ 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 PEAKINN




[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 paJinyca aTOMOB XUMHYECKHUX

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
CTPYKTypHBIE (hopmyIIbl BemecTB. KaTHOHBI 1
AHUOHBI

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

33 [TpakTukym. OKUCIUTETBHO- 1
BOCCTaHOBUTEIbHBIC PEAKIIHH

34 O0001IeHE U CHCTEMATH3AIMs 3SHAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




9 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnbie IIpakTuyeckue mupposkic
Bceero oOpa3oBaTeJibHbIE
padoThI padoTsbI pecypeni
[IpakTukym. Ilepuoandeckas cucrema
1 xuMudeckux snementoB J[.M. Menzaeneena. 1
Crtpoenue BemiecTBa. XUMHUYECKAs CBS3b
5 [TpakTukym. OCHOBHBIE KJIACCHI 1
HEOPTaHUYECKUX COCTUHEHUI
3 [IpakTukym. D1€eMEHTbl XUMHUUECKON 1
TepMOJuHaMHUKU. 3aKkoH ['ecca
[TpakTukym. CKOpOCTh XUMHUYECKON PEAKIIHH.
4 @DaKTOpBbI, BIUAIOIINAE HA CKOPOCTh XUMUYECKOMN 1
peakuuu. [loHsTHE 0 XUMUYECKOM paBHOBECHH,
npuHuun Jle Hlatense
5 [IpakTukym. OKuCIUTENBHO- 1
BOCCTAHOBUTEJIbHBIE PEAKIIUU
[TpakTuKym. DIEKTPOTUTHYECKAS TUCCOIUAITUS.
XUMHUYECKHUE peakuu B pacTBOpax. CUIIbHbBIE U
6 ciabbie ANeKTponuThl. CTeneHb AUCCOIUAIINH, 1
KOHCTaHTa aucconuanuu. Monnoe
npou3BeieHrne BoJbl. BoiopoaHbIil mokazaresnb
; [IpakTukym. Peakiium noHHoro oomeHa. 1
I'mpponus conen
8 [Ipaktuxym. Pemenne 3aga4 o teme 1

«DNEKTPOTUTUYECKAS TUCCOITHAITHS.




XUMHUYECKUE PEAKIIUU B PACTBOPAX»

[Ipaktukym. OO1mas 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 3aga4d o ypaBHEHUAM
XUMHUYECKHUX PEaKIUH

14 [TpakTukym. O01mas XxapakTeprucTuKa
sneMeHTOB VA-Tpynmbl. A30T U €ro CBOMCTBa

15 [IpakTukym. Baknelme coelnHEHUs a30Ta

16 [IpaxkTukym. Pemienne pacy€THeIX 3a1a4 110
TeMe «A30T U €ro Ba)KHEUIINE 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. Pemenre pacy€THeIX 3a1a4 1o
YpaBHEHUSIM XUMHYECKHUX PEaKIUi
OO6mrast xapakTepruCTUKa XUMUYECKHIX
3JIEMEHTOB — METAJUIOB HA OCHOBAaHNHU X

22 nonoxxenus B [lepuoandeckoii cucreme

xumudeckux dyementoB .. Menneneesa u
cTpoeHust aToMoB. O0IIHe XUMHIECKUE




CBOMCTBA METALJIOB

23

24

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

[IpakTukym. ll{enoyHbie MeTaIbI U UX
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, cepedbpo, HIUHK U UX
BAKHEHILINE COCTUHEHUS

[Ipaxtuxym. JKene3o u ero BaxHeuue
COECUHEHUS

29

30

31

32

Baxneiiimue BemecTBa 1 MaTepualbl, 001acTH
ux npuMmeHenus. HoBeie maTepuansl 1
TEXHOJIOTUH. [[pUHINUIBI «3EJIEHON XUMUW)

Xumus u 310pPOBBE. DKOJIOTHYECKHE HpO6JICMLI,
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










