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ITOACHUTEJ/IBHASA 3AIINCKA

OO01asa XxapaKTepuCcTHKA Kypca

[TporpamMma Kypca BHEYPOUHOU /1eSITeTbHOCTH «XUMUS B SKCIIEPUMEHTax 1
3a/lauax» (Jasee — TIporpaMma) cOCTaBjieHa M1 8-9 KjacCoB Ha OCHOBe
TIOJIOKEHUH U TpeOOBaHUIA:

—  @efepa/lbHOTO  TOCYJapCTBeHHOro  00Opa3oBaTe/IbHOTO  CTaHAapTa
OoCHOBHOTO 001iero o6pa3oBaHusi (yTBepXK/JeH TpHUKa3oM MMUHUCTEPCTBA
nipocBelenns: Poccurickont @epneparuu ot 31 masg 2021 r. Ne 287);

— ®epepanpHOM 00pa3oBaTe/NbHOM MpPOrpaMMbl  OCHOBHOTO — 0OIIero
obpa3zoBanHus (yTBepsKAeHa rpuka3zoM Munnpocetienust Poccun ot 18.05.2023 Ne
370; 3apeructpupoBaHo B MuHtocte Poccum 12.07.2023 Ne 74223).

Ilpu  pa3paGoTKe mporpaMMbl  HCHO/IB30BAIUCh  CJIeAyHOIIHE
HOPMAaTUBHbIE JOKYMEHTbI:

— Yka3 [pe3ugenta Poccuiickort @enepanyn ot 28.02.2024 r. Ne 145 «O
CTpareruy HayuyHO-TeXHOJIOTMYeCKOro pa3BuTusi Poccuiickor ®efiepaiiun»;

— KoMmnekcHbI M/laH  MepONpUSATAA 10  TOBBIIIEHUIO  KayecTBa
MaTeMaTH4YeCKOro U eCTeCTBeHHO-HayuHOro oopa3oBaHus Ha niepuo/, Ao 2030 roza
(yrBepxageH pacnopsbkeHueM IlpaBurtenbctBa Poccunickou ®epepauuu ot 19
Hos16pst 2024 roma Ne 3333-p).

AKTya/IbHOCTb Kypca

AKTyanbHOCTb KypCa BHEYPOUHOU eSITe/TbHOCTU «XHUMUSI B IKCIIEPUMEHTaxX
1 3aiauax» 00ycoBeHa He06X0IUMOCThIO pa3pabOTKU CIiel[habHBIX POTrPAaMM
oOyueHHUsT W  BOCIUTAHWS, CMOCOOCTBYIOIIUX  TIOBBIIMIEHHI0  KauecTBa
MaTeMaTUUeCKOTO U eCTeCTBEHHO-Hay4HOTro o00pa3oBaHUs, B TOM UHC/Ie
TIpe[yCMaTpHBAIOIIUX yT/ybeHHOe u3ydeHre yueOHOro IpeMeTa « X UMUs».

[Tpegnaraemsblii Kypc BHEYPOUHOU [1eITeIbHOCTH IOTO/HSIeT U pacllipsieT
IporpamMmy Kypca XuMHHK 0a30BOT0 YpOBHs. Peasn3aiivsi mporpaMMbl TTI03BOJTUT
BBINTU 3a paMKU U3yueHHsi XUMHUU Ha 0a30BOM ypOBHe, WCIO/b3ys (HOpPMBI,
OT/IMYHBIE OT YPOUHBIX, U 00ecrieunTs yriiyb/ieHHOe W3yyeHre XMMUU Ha yPOBHE
OCHOBHOT'0 00111er0 0Opa3oBaHus.

[TporpaMMa Kypca TIpelyCMaTpHBaeT OpraHM3allil0  pa3HOOOpa3HOM
JesiTe/IbHOCTH  00y4aroluXxcs, WX AaKTUBHOCTb M CaMOCTOSITEIbHOCThb, COUeTaeT
WHAVBUyaJlbHYI0 W TPYNIOBYIO paboTy, TIipeArosiaraeT TPOEKTHYIO W
WCCJIe[JOBATe/IbCKYIO [1eATeIbHOCTb.

B mepByio ouepeAr TporpamMMa yjenseT ocoboe BHUMaHHE BBITIOJIHEHUIO
00yuarolUMHUCS XUMHUECKOTO SKCTieprMeHTa — JjabopaTOpHBIX OIBITOB U
MIPaKTHUUeCKUX paboT, UTO TIO3BOJIUT UM Ha TTPAKTHKE U3YUUTh 3aKOHOMEPHOCTH



TIPOTeKaH!sI XUMUUeCKUX TIPOIeCCOB, Pa3BUTh MPAKTUUeCKe YMEeHUsT U HaBbIKU
TJIAHUPOBAaHUS, TIOATOTOBKW, TIPOBEZIEHUs, aHa/lrM3a W  WHTeprpeTalyuu
TIOJTyUeHHBIX  JKCIIEPUMEHTA/IbHBIX ~ Pe3y/bTaTOB, HAYUUTbCA  MPUMEHSITh
TeopeTHUeCKHe 3HaHUS /1S 0ObSICHEHNSI XUMUUeCKHUX TIPOI[eCCOB, TTPOMCXOSIIINX

B TOM UHC/Ie B CHUTyallUsX >KU3HEHHOTO xapaktepa. (Oco3HaHHOe BBITOTHEHHE
XUMHUECKUX SKCIIepUMEHTa/IbHBIX paboT OyzeT criocoOCTBOBATh TTOBBIIIEHHIO
MOTUBALMU K U3YUEHUIO XUMUU. [TporpaMMoii mpelyCMOTPEHO TakKyKe peleHre
00yuaroIUMHUCS KaUeCTBEHHBIX U KOJTMUECTBEHHBIX Pa3/IMUHBIX TUTIOB U YPOBHEH
CJIOKHOCTH, B TOM UWCAe ONUMIIMAJHBIX. DBBIMO/MHEHUI0 XWMHAYEeCKOTro
9KCTIepUMeHTa U pelleHut0 3ajauy o00si3aTelbHO [IO/DKHO TIpe/llieCTBOBATh
3HAaKOMCTBO 00YyUaroI[UXCsl CO CBSI3aHHBIMU C HUMU /IeMeHTaMU COZiepKaHUsl.

[TporpaMMa Kypca BHEYPOUHOM eITeTbHOCTA «XUMHUSI B SKCTIepUMeHTaxX 1
3a/1auax» MOXXeT ObITh BOCTpeOOBaHa 00yUaroII[UMICS, KOTOPble MOTUBHPOBAHBI K
O0CO3HAaHHOMY BbIOOpDY TIpodeccuii, CBA3aHHBIX C TIPUMEHEHHeM XUMUUeCKAX
3HaHUM.

Iless U 3aiauu Kypca

Llenb pmaHHOW TporpaMMbl — 00eCIeunTh WHAWBHUAYalbHbIE TMOTPeOHOCTH
oOyuaroluxcss B U3yUYeHHd XUMUU B YCJIOBUSIX, KOrja yuyeOHbIM I/1aH
oOpa3oBaTe/IbHOM OpraHu3alliy TIpelyCMaTpHUBaeT U3yueHre yueOHOro rpemeTa
«XUMHSI» TONMBKO Ha 6a30BOM ypOBHe.

[Mpennaraemasi ~ mporpaMMa  yUMTBhIBaeT  TICUXOJIOTO-TIe/laroruueckue
0COOEHHOCTH COOTBETCTBYIOIle BO3pACTHOM Kareropuu obydaromuxcs. Ee
OCBOeHHe CrIoCcOOCTBYeT pa3BUTUIO Y 00yUaroLMXCsl UHTepeca K U3yueHUI0 XUMUU
u chepam [JesiTeILHOCTH, CBSI3aHHBIM C XUMHEH, MOTUBALMM K OCO3HAHHOMY
BbIOODY COOTBETCTBYyIOL[eT0 MpoduIs U  HarpaBAeHHOCTH JaJbHeUIero
00yueHusl.

V3yuyeHHe Kypca HarilpaB/ieHO Ha ()OpMHPOBaHHE:

— CHCTeMbl XWMWYECKUX 3HaHWN KaK KOMIIOHEHTa eCTeCTBeHHO-HayuHOU
KapTWHBI MWpa, KaK OCHOBBI [jisi TIOHUMaHHsS XWMHWYECKOW CTOPOHBI SIBJIEHUH
OKPY>KaloIIlero Mrupa, OCBOeHHUe s13bIKa HayKU;

—  UHTe/JIeKTyalbHbIX CIOCOOHOCTEM W HWHTEpPecoB OOydYarol[uxcsi, Ha
TIPO/I0/KeHre 00yueHHs1 Ha ypOBHe cpefiHero o0iiero obpa3oBaHusl.

B paMkax pelieHHsi OCHOBHBIX 3ajilau MpPOrpamMMbl JI0/DKHO ObITh
obecrieueHo:

— rmipuo0IrieHre 0OyuarolUMXCs K CaMOCTOSATeNbHOW TI03HaBaTeNbHOU U
HCCIIeJOBaTe/TbCKOM /leATeTbHOCTH, K HayYHBIM MeTO/laM TI03HaHMS;

— ¢hopMUpOBaHNe MOTUBALIMU 1 Pa3BUTHE CIIOCOOHOCTeN K 3yUeHUI0 XUMUMY;



— (dopmupoBanue o01eli (QYHKIMOHATLHONM U eCTeCTBEeHHO-HAayYHOMU
IPaMOTHOCTH, B TOM UHC/Ie YMeHH{ OOBSICHATbL W OIeHWBaTh SIBJIEHUS
OKpY)Karolllero MHpa, WCIO/b3ysl 3HAaHUS U OIBIT, TOJiydeHHble NPU H3yYeHUU
XUMWH, TIPUMEHATh WX TP pellleHud TMpobsieM B TOBCeJHEBHOW >KU3HU U
TPY/IOBOM [JleITe/IbHOCTH;

— O0CO3HaHWe OO0yuarolUMHCS 1IeHHOCTH XUMWUYECKHUX 3HaHWW B JKU3HU
yesioBeKa, MOBbIITIeHHEe YPOBHS IKOJIOTHUECKON KYIbTYPhl, HETIPUsATHE JeHCTBUMH,
TIPUHOCSIMX Bpe/J OKpYy>Katolllel cpe/ie U 3[J0pPOBbIO JTHO/Iel;

— niprobpeTeHre 00yYarOIIMMUCS OMbITa CAMOIIO3HAHUS, K/TFOUEeBbIX HABBIKOB
(K/TFOUeBbIX KOMITeTeHI[1H ), He0OXOIUMBIX /IJIs1 PA3/IMUHBIX BUIOB JesITeIbHOCTH.

MecTo Kypca B o0pa3oBaTe/IbHOM IpoLjecce

[Tporpamma Kypca «XUMHUSI B IKCIIePUMEHTaX U 3alauax» pacCyMTaHa Ha
peasi3alivio B TeueHHe 68 yueOHBIX UaCOB B paMKaX BHEYPOUHOM /leATeTbHOCTH B
8-9 ksaccax (34 yaca B 8 kmacce u 34 uaca B 9 K/jacce); JaHHBIA KypC MOXeT ObITb
Tpe/iyio’KeH 00yJaroluMCs B KaueCTBe OFHOTO U3 CYILeCTBYIOLUX T10 BLIOOPY.
[Tporpamma SIBASIETCS COJiepP>KaTe/lbHbIM U MeTOAUUYECKUM OPUEHTHUPOM IS
COCTaBJIeHUS Te/laroraMu paboumrX MPOrpaMM.

[Tporpamma Kypca BHEYPOUHOMU JIesiTeTbHOCTH « XUMUS B IKCIIEPUMEHTax U
3a/jlayax» Hampap/ieHa Ha [JOCTWKeHUe pe3y/bTaTOB, KOTOpbie [OMOJHSIOT U
yriayonsaoT chopMmysupoBaHHble B deaepasibHOM paboueii Tporpamme TI0
yueObHOMY nipeiMeTy « XuMHsi» (0a30BbIii ypoBeHb) TpeboBaHUs K TIPeIMETHBIM
pe3y/ibTaTam.

dopmbl  leATeTbHOCTH 00yYaroImUXCcsi TpeAycMaTpUBAalOT aKTHUBHOCTh U
CaMOCTOSITe/IbHOCTh, COUETAIOT WHJWBUAYAJbHYI0 U TPYNIOBYIO PabOTHI.
CTpyKTypHpOBaHHe TeMaTHUYeCKOro MJIaHUPOBaHUS B IPOrpaMMe COOTBETCTBYET
TIOPSIAKY U3yUueHUs pa3/ie/ioB U TeM XUMUY Ha 6a30BOM ypOBHE B OCHOBHOM IITKOJIe
u obecrieuniBaeT TeM CaMbIM IIPEEeMCTBEHHOCTb YPOUHOM U BHEYPOUHOM
JesITe/IbHOCTH.

[IpensioxkeHHble  3/IeMEHTbI  COJlepXKaHUsI W BBl [JIeATeTbHOCTH
00yuaroluxcss MOTYT ObITh KOHKDETH3WPOBAHBI C YUYETOM WHUBUIYaTbHBIX
3arpocoB obOyuaromuxcs. PaciiupeHue cofep)kaHusi U BUZOB [JleATeTbHOCTH
CBSI3aHO C BO3MOXXHOCTBIO BbIOOpa TefaroroM pas3avYHbIX BapHUaHTOB YueOHO-
MeTo/[uyeckoro obecrieyeHusi Kypca, a TakKe C CYIL[eCTBYIOIIUMU YCAOBUSIMHU
IITIKO/TbHOM MH(OPMaIOHHO-00pa30BaTeTbHOU Cpe/ibl.

715t 3HaKOMCTBa 00yYaroIuxcsi ¢ mpodeccusiMu, CBSI3aHHBIMU C XUMUel 1
XUMUYECKOM HayKOW, W TIOBBIIIEHUS] WX MOTHMBALMM K H3YUEHUI0 XUMHUHU
pPEKOMeH/yeTCsl BK/JIIOUUTh B TIPOrpaMMy 5KCKYpCUU B pervoHa/ibHble MY3eH,
nipeanpusTys, By3bl. Cofep)kaTe/lbHble 3/IeMEHTbl TPOTPaMMbl  [O3BOJISIFOT



OprdHM30BdATb Ha MX OCHOBE IIPAKTHUYECKYH0 KW IIOMCKOBO-HCC/Ie40BaTe/IbCKYHO
AeATe/IbHOCTb, Pe3yJ/IbTAThl KOTOpOI;’I MOTr'yT OBIThH MCIT0/Ib30BAHLI I1py peajin3aliyunu
O6y‘—IaI-OH_[I/IMI/ICH NMHIWNBUAYd/IbHBIX IMPOEKTOB. Tembl IMPOEKTOB TaKXKe
PEKOMEHJOBAHO BbI6I/IpaTb C yueToMm pEFHOHaﬂbHOﬁ CHEI_[I/Iq)I/IKI/I.



CO/JIEPJKAHHME KYPCA BHEYPOUYHOM JTEATE/TPHOCTU
«XMUSA B SKCITEPUMEHTAX U 3AJAYAX»

8 KV/IACC

Pa3pen 1. IlepBoHaua/ibHbIe XUMUUECKUE IOHATUSA

XuMusi — BaykHasi 00/71aCTb eCTeCTBO3HAHUS U MPaKTUUeCKOU JesiTe/IbHOCTU
yesnoBeka. [Ipeamer xvmuu. Pojib XMUHY B )KU3HU YejioBeKa. XUMUS B CUCTEMe
HayK. Tena u BemjectBa. Pu3MyeckMe KW XUMHUUECKHMe CBOMCTBA BeLeCTB.
ArperaTHble COCTOSIHUSA BelllecTB. [IoHATHe O TeOpeTUUYeCKUX U SMIUPUYECKHUX
MeTOJax T[I03HaHWS B eCTeCTBeHHbIX HaykKax. lIpeacTaBieHHWss O Hay4yHOM
TO3HAHUY Ha SMIIUPUUECKOM yPOBHE. I3bIK XUMHU.

[TonsiTre 0 MeTOZAX PabOTHI C XUMHUUECKUMH BelllecTBaMu. O6opyioBaHMe
IIKOJILHOM XUMMWUecKoi saboparopun. IlpaBuia Oe3oracHoro oOpallieHust C
BeIlleCTBaMH U J1JabopaTOpHBIM 000pY/I0BaHHEM.

Yuctele BemectBa W cMecd. CriocoObl pa3zenieHus cMecedl. OumcTKa
BellleCTB.ATOMbI M MOJIeKY/ibl. XUMHUeCKue 3jieMeHThl. [IpocTbie W C/IOXKHBIE
BelllecTBa. MeTaslibl U HeMeTaJllbl.

Xumuyeckass ¢opmysna. OTHocuTenbHas aToMHasi Macca. OTHocuTesbHas
MOJIeKyJ/IsipHasg Macca. MaccoBasi [0/i1 XMMHWUECKOTO 3JIeMeHTa B COeJUHEHHU.
HaxosxjeHue nipocretliiield (h)opmyJibl BellleCTBa M0 MacCOBBIM ZI0JISIM 3/1eMEHTOB.

KonuuectBo BeljectBa. Mosib. MonsipHass Macca. PacueTsl 1o dopmysiam
XMMUUECKHX COoelvHeHuWW. MosigpHass macca cMecd BellecTB. MoJibHast 1075
XMMHUUYECKOT0 3JieMeHTa B coeJlMHeHUU. HaxoykjeHue TmpocTeiiieid (HopmyJibl
BellleCTBa 10 MOJIBHBIM /I0JISIM 3/IeMEHTOB. XUMUYeCKas peaklys U ee MPU3HaKU.
YcnoBusi TIpOTeKaHUs1 XWUMMWYECKUX peaklui. XUMHUYeCKue YypaBHeHHUs. THIibl
XMMUUECKHX peaklvil. PacueTbl MO XUMUUECKHUM YPaBHEHUSIM.

DKcnepumeHmMasnbHoe usyueHue gewjecms U sieneHull:

— V3yueHue u orvcaHve pu3nueCKUX CBOKCTB 00pa3I[oB HeOpraHMUYeCKHUx
BelLleCTB.

— ITpaBuna paboThkl B 1abopaTopyy 1 TIpUeMbI 00palljeHHs C 1abopaTOPHBIM
obopygoBaHUEM.

— Paszenenue cmecen.

— Ormcanue (U3MUeCKMX CBOWMCTB 00pa3ljoB HEOpPraHWYeCcKHWX BeIecTB —
MeTa/IJIOB ¥ HEMETaJlJIOB.

— Habsrogenne Gpusnyeckux U XUMUUECKUX SIBJIEHU.

— Habsrogenne v onvicaHye TPU3HAKOB TIPOTEKaHUST XUMUUECKHX peaKIiid
Pa3HbIX TUIIOB.



PelleHve pacueTHbIX 3aZad 10 (opmy/aM UM ypaBHEHUSIM XUMUYECKHUX
peakLui pa3/IMyHOrO YPOBHS C/I0XKHOCTH, B TOM UKUCJIe OJTUMITUAHBIX.

Pazjen 2. BaxxHeliniye npe/jCTaBUTe/ T HeOPraHUYeCKUX BelleCcTB

Bo3ayx — cmeck ra3oB. CocTaB Bo3zyxa. 3akoH ABoraZipo. MoJisipHbIi 06bem
ra3oB. OTHoOcuTenbHasg TIUIOTHOCTb ra3oB. OrnipefesieHWe OTHOCUTETBLHOU
MOJIEKY/IIPHOM MacChl Ta3000pa3HOro BeIecTBa I10 W3BECTHOH OTHOCHUTETBHOM
n0THOCTH. OObeMHbIe OTHOIIIEHHS Ta30B TPHU XUMHUECKUX peaKIUsiX.

Kucnopog. Oxkcugbl. IlpumeHeHwe Kucaopozsa. CriocoObl  MoJyueHus
KHC/I0po/ia B 1abopaTopyy U MPOMBbIIIeHHOCTU. [ToHsITUe 0 KaTanu3aTtope. O30H
— aJJIOTPOIHast MOAU(UKALUS KACI0POAA.

TernoBok 3¢ (deKT XUMHUYECKON peakluM, TepMOXHMUUeCKHe ypaBHEeHUs,
9K30- U SHJJOTePMHYECKHe PeaKLUu.

Bogopoa. HaxoxaeHre BogopoZia B Ipupojie, husnyeckre U XuMuieckre
CBOMCTBA, TIPUMeHeHre, criocobbl momyueHus. [ToHsATHe 0 KUCI0Tax U COJISX.

Bopga. dPusuueckre cBoWcTBa BOAbL. Boja kak pactBoputesnb. PacTBOpBI
HaceiiieHHble ¥ HeHachIl[eHHbIe pPacTBOPbl. PacTBOPUMOCTHL BelleCTB B BOJe.
Crioco6bl BbIpaykeHUs KOHIIEHTpallui paCTBOPOB: MacCoBasi /107151 PACTBOPEHHOT O
BellleCTBa, MOJISIpHasg KOHLeHTpalus. Posib pacTBOpPOB B MPUPOJE U B JKU3HU
yesioBeKa.

XyuMmuueckre cBoMcTBa Bojbl. IloHsaTMe 00 ocHoBaHusAX. IloHsiTHEe 00
VHJYKaTopax. KpyroBopoT BOAbI B IIpuUpofe. 3arps3HeHWe TPUPOAHBIX BOJ,.
OxpaHa ¥ OuulcCTKa TpUPOAHbIX BoA.Kmaccudukauyss  HeopraHMYeCcKHUx
coeguHeHn. Okcuel. Knaccudukaiys okcuioB: coneobpasytoliye (OCHOBHbIE,
KUC/IOTHBIe, aM(oTepHbIe) U Hecoieo0pa3yoIye.

du3nyeckre W XapakKTepHble XMMHUeCKHe CBOMCTBA OKCHJOB. IlomyueHue
OKCH/JIOB.

[ToHsTHe O TUAPOKCUAX — OCHOBAHUSAIX U KUCJIOPOACOAEePKAIUX KUCI0TaXx.
Kucnotel. ®usnueckve M XUMHUYECKUE CBOMCTBA KMUCIOT. [lonmyueHue KHUC/IOT.
Kucnotsl B ipupozie, NnpyuMeHeHre BaXKHeUIINX KUCIIOT.

OcHoBanusi. Knaccudukaiusi OCHOBaHMM: 111€JIOUM U HepacTBOpPHMbIe
ocHoBaHus. Illesioun, wx cBolcTBa W CIocobbl mMonayueHus. HepacTBoprMblie
OCHOBaHMsI, UX CBONCTBA U CIIOCOOBI MOJTyUeHUs.

AwmdoTtepHOCTb. [ToHsITHE 06 aM(OTepPHBIX TUAPOKCUAAX U TIOTyUeHHe.

Comui. ®usnueckMe W XapakKTepHble XWUMHUUYeCKHWe CBOMCTBa. I[lonmydeHue
COJIEN.

['eHeTHuecKast CBSI3b MEXAY KJIaCCaMU HEOPTaHUYECKUX COeJVHEHUM.

DKcnepumeHmMasnbHoe usyueHue gewjecms u sieneHull:

— O3HakoM/IeHHe C 00pa3ijaMy OKCH/IOB Y OIMMCAHHMe WX CBOMCTB.



— INonyuenue, cobrpaHue KUCIOPOa, U3yUueHHe ero CBOMCTB.

— INonyuenue u cobupaHue Bo[OpO/a.

— B3anmogencTBre KUCIOT C MeTa/ylaMu

— [IlpurortoBseHve pacTBOPOB C OmpefeleHHOM MacCOBOU  ZoJer
PacTBOPEHHOI'O BelljecTBa.

— OrnpejiesieHre paCTBOPOB KUC/IOT U 111e/I0Uel C MOMOIIbI0 UH/IUKAaTOPOB.

— B3anmo/ielicTBHe KMCIOT C MeTaslylaMM, peaklii HeuTpanu3auuu. Peakius
HeWTpanr3aluu.

— B3anmoielicTBre pacTBOpa CepHOM KUC/IOTHI € okcuoM Meau(1l).

— [TonyueHne HEPaCTBOPUMBIX OCHOBAHUHM U U3yUeHUE UX CBOMCTB.

— BeITecHeHue 0HOTO MeTaslia APYruM U3 pacTBOpPa COJIU.

— B3anmogenicTBre rupOKCH/ia IMHKA C PACTBOPaMHU KUCJ/IOT U Le/I0Yel.

— PemeHvie 3KcriepuMeHTa/bHBIX 3a7au MO TeMe «(OCHOBHBIE K/IaCChI
HEeOPraHUYeCcKUX COeJUHEHUMN.

Pelienue 3a/1au ¢ MCMob30BaHMEM MOHSITUN «MaCcCOBasi I0JIs1 BeIleCcTBa B
pacTBOpe»;  «MOJISIDHasi ~ KOHL[eHTpalusi», C  HWCIO/b30BaHUEM  KPHUBBIX
pacTBOpUMOCTHU. PelieHre pacyeTHbIX 3aJau I0 YypaBHEHUSM XUMHUECKUX
peakiui pa3HbIX TUIIOB U YPOBHEH C/I0XKHOCTH, B TOM YMUCJIe OJTUMIIUAJHBIX.

Pasgen 3. Ilepuopuueckuii 3akoH u Ilepuoguueckas cucrema
xuMHuecKux j1ieMeHToB [I.11. MenpeneeBa.

Ctpoenue aToOMOB. Xvmuueckas CBg3b. OKUCIUTe/IbHO- BOCCTAHOBUTE/IbHBIE
peakLuu

[Teppognueckuri 3akoH [I.M. MenpgeneeBa. CtpoeHue atomoB. CocraB
aTOMHbIX sfep. M3oTombl. Pajyv0akTUBHOCTb. OJIEKTPOHBL.  DJIEKTPOHHAs
opbuTtasb. DHepreTHyeckWe ypOBHH U TIOAYPOBHM aToma: S-, p-, d-opOuTasu.
OneKTpOHHble KOHGUIrypaldd U 37eKTPOHHO-Tpaduueckue (GopMysbl aTOMOB.
®uU3NYeCKUU CMBIC/I MMOPSIAKOBOTO HOMEepa, HoMepa Mepuo/ia v rpynIbl 3/ieMeHTa.
CrpoeHue 3/IeKTPOHHBIX 000/104eK aTOMOB TiepBbIX 20 XUMHUUECKUX 3JIEMEHTOB
[Tepuognueckor cuctemsl [.VI. MeHzeneeBa: pacripefie/ieHde 3JIEKTPOHOB 10
SHEPreTUUeCKMM YPOBHSIM, TOAYPOBHAM U opburtansm. @PHU3NUYeCKUH CMBIC/
ITepuoanyeckoro 3akoHa.

3aKOHOMEPHOCTHA HW3MEHEHHsI paJuyca aTOMOB XHWMHWUYECKUX 3JIEMEHTOB,
MeTa//TMYeCKUX W HeMeTa/UIMUYeCKUX CBOMCTB II0 TpynraM U [epuojam.
V3MeHeHHe KUC/IOTHO-OCHOBHBIX CBOMCTB COeJMHEHUN XUMUYECKUX 3/IEMEHTOB B
rnepyuofiax W rpynnax. XapakTepUCTHKa XWUMHYECKOro »3JjieMeHTa [0 €ero
nonokenuto B [lepuoanueckon cucreme [1.11. MenpeneeBa.



3Hauenue [lepuoanyeckoro 3akoHa U [lepuoanueckor CUCTeMbl XUMUUECKHAX
3J7IeMEHTOB [jisi pa3BUTUS HaykKu W mnpaktuku. .M. MeHgeneeB — yueHbld U
IPaK/IaHUH.

DeKTPOOTPULIATe/TbHOCTh XUMHUUECKUX 3JIEeMEHTOB. XUMHUeCKasi CBS3b.
Buabl XvMuyeckoW CBSI3W: KOBajeHTHas TOJIIpHasi CBsi3b, KOBaJIeHTHast
HeTo/isipHasi  CBsI3b, WOHHAas CBsA3b. MexaHu3Mbl 00pa30BaHUsSI KOBa/JIEBHTHON U
VIOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYPHbIe (PopMyJibl BeljecTB. KaTHOHBI
aQHUOHBI.

Kpucrammueckue u amop(Hble BeljecTBa. THIbI  KPUCTAJTMYECKHUX
pelIeToK: MOHHAs!, aTOMHas1, MOJIEKYJ/ISIpHast U UX XapaKTepUCTUKU.

Crenenb oxkucienusi. OripefiesieHMe CTeleHer OKUC/IeHHWS aTroOMOB B
OvHapHBIX  coefivHeHUsAX.  OKMC/IUTeNTbHO-BOCCTAHOBUTE/NbHbIE  PeaKI[UH.
CocraBneHue ypaBHEHUM OKHC/IATE/IbHO-BOCCTAHOBUTE/BHBIX peakUud |
PacCTaHOBKA B HUX KO3 (UIIMEHTOB MEeTOIOM 3/IeKTPOHHOr0 OasaHca.

JKCcIepuMeHTa/IbHOe M3y4YeHNe BelleCTB U AB/IeHUM:

— O3HakoMm/ieHHe ¢ oOpa3ijaMi MeTa/lJIoB ¥ HeMeTassioB. MoieTMpoBaHue
CTPOEHUsI MOJIeKYJl TIpU T[IOMOIA PHUCYHKOB, MOZe/iel, 3JIeKTPOHHBIX U
CTPYKTYPHBIX (hopMy 1.

— OnbIThI, UTKOCTPUPYIOIIME OKUC/IUTE/IbHO-BOCCTaHOBUTE/IbHbIE PEAKI[UH.
PemieHue pacueTHbIX 3a/1au 10 OpMyJiaM U YPaBHEHUSIM XUMHUYECKUX pPeakLui
Pa3HbIX TUIOB U YPOBHEW C/I0’KHOCTH, B TOM UMCJ/Ie OJTMMITAAJHBIX.

9 KJ/IACC

Pa3pen 1. BemecTBo U XMMHUYecKasi peakiusi

IToBTOpEHVEe OCHOBHBIX pa3zesioB Kypca 8 kiacca. [lepuoanueckas cucrema
XMMUUECKHX SJIEMEHTOB B CBeTe TIpe/JCTaB/JieHWM O CTpoeHuM aroma. CTerneHb
OKHCJIeHWSI U BaJIeHTHOCTb. [lpexcTraBneHve O TMepUOgUYECKOU 3aBUCUMOCTH
CBOMCTB XHWMHUUYECKHUX 3JIEMEHTOB (3/IEKTPOOTPHULIATE/ILHOCTb, OKUC/IUTEbHO-
BOCCTAaHOBUTE/IbHbIE CBOMCTBA, KHUCJIOTHO- OCHOBHBIE CBOMCTBA OKCHUZOB U
TUAPOKCU/OB) OT CTPOEHHUS aToMa.

Buzbl xMuMUUecKoM CBSI3U: UOHHAs!, KOBa/IeHTHas1 (HerosisipHasi, ToJisipHast);
oOMeHHbI 1 JOHOPHO-aKI|eNTOPHBIM MeXaHu3M 00pa30BaHUs KOBAaIeHTHOM CBSI3U.

Tumnbl KpUCTA/IMUECKUX PpeIIeTOK — aTOMHas, HOHHas, MeTa/l/inueckasl,
MoJIeKy/IsipHasi — U 0COO@HHOCTH X CTPOeHUsl. 3aBUCHMOCTh CBOMCTB BelljecTBa OT
THUIA KPUCTA/UIMUECKOM PeleTKHA U BUJa XUMUYECKOW CBSI3U.

OcCHOBHBIe 3aKOHOMEPHOCTHU MPOTEKaHUSI XUMUUECKHX PeakLuil. J/1eMeHThI
XMMUUECKOM TepMOJWHAMUKH. OHEepreTMkKa XWUMHWUECKUMX peaklud. TerioBou
3pdekT XUMHUUeCKOW peaklMM. OK30- U SHJOTEpMUUECKHe  peakiuH,
TepMOXHMMUYeCKre ypaBHeHUs1. 3aKOH ['ecca v ero ciejCTBUS.



[ToHATHE O CKOpPOCTM XWMHWYECKOW peaklUu. 3akOH [JeWCTBYHOLIUX Macc.
@DaKTOpbI, BAUSIOLINE HA CKOPOCTh XMMHAUECKOW peakLiU. DHePrusi akTUBaLUM.
[MousTHe 0 KaTamu3e. PepmeHThl. IHTUOUTOPBHI.

OO6paTtumbie ¥ HeoOpaTHMble XUMHUUeCKHe peakivd. [ToHATHe 0 XUMHUYeCKOM
paBHOBecuu, mnpuHuun Jle Illatenbe. YC/IOBUSI CMeLleHUS XAMHUYECKOTO
paBHOBecUsi. PakKTOpbl, B/IMSIOIIME HA COCTOSSHHME XHWMMWYECKOrO paBHOBECHUS.
[TporHo3upoBaHWe BO3MOXXHOCTHM MPOTEKaHWs XWMUUECKHMX TMpeBpallieHud B
pa3MUHBIX YCJAOBUSX Ha OCHOBe TIpe/CTaB/leHuid 00 W3yueHHBIX 3eMeHTaX
XUMUYECKON KNHETUKU U TEPMOJMHAMUKH.

OKuC/IUTeIbHO-BOCCTaHOBUTE/IbHbIE peakLuu. OKuC/IUTeNbHO-
BOCCTAHOBUTE/IbHbIE CBOMCTBA XUMHUUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTeleH!
OKuCJieHUs. Baxnewmme okucmTenu W BocctaHoBUTend. CocraBrieHue
YPaBHEHUM OKUCIUTETbHO-BOCCTAHOBUTE/IBHBIX DPeakUi C HKCMH0JIb30BaHUEM
MeTOZa 1eKTPOHHOr0 OaaHca.

OJIeKTpo/IMTUUeCKasd JAuccouuanus. XUMHWUeCKUe peaklud B pacTBOpax.
Teopusi  37M€KTPOMUTHUYECKOW OuccolMalnuud. PacTBopeHue Kak — (DU3UKO-
XUMHUUECKUM TIpOIjecC. JOJEeKTPOMUTbI W He3neKTponuThl. CubHble W ciabble
371eKTpouThl. CTereHb AUCCOLMALIMM, KOHCTaHTa Aucconuauuu. FKoHHOe
ripou3sBeZieHre BO/ibl. BoopogHbIM MToKa3aTe/b. VIHIUKaTOPBI.

Peakiiy nOHHOTO 0OMeHa. Y C/IOBUS IPOTeKaHUs peakliuii MIOHHOTO 0OMeHa.

I'maponu3s coneli. loHHbIe ypaBHeHUSs TUIPO/IM3a Coell. XapakTep Cpe/ibl B
BO/IHBIX PaCTBOpPax COJIEeM.

DKcnepumeHmMasnbHoe usyueHue gewjecms U sieaeHull:

— N3yueHne 3aBUCMMOCTHA CKOPOCTU XMUMHUYECKOM Peakluu OT Pa3IudHbIX
dakTopoB.

— PemieHne 3KcriepyMeHTasbHBIX 3a4a4 10 TeMe «OKUC/IUTEbHO-
BOCCTAaHOBUTEJ/IbHbIE PeaKLiun».

— Peakijuu HOHHOT0 0OMeHa.

— Pacrio3HaBaHuMe pacTBOPOB COJIel C MOMOLbI0 UHAWKATOPa.

— Pacrio3HaBaHve HeOpraHMYeCcKuX BelecTB C TIOMOLLbK) KauyeCTBEHHbIX
peakiivii Ha UOHBI.

PellleHMe KaueCTBEHHBIX 3a@4 U paCUeTHBbIX 3aJau pas3/IM4yHbIX TUIIOB U
YPOBHEH CJIO)KHOCTU, B TOM YHUCJIe OJMMIIMAJAHBIX, MO TeMaM «(OCHOBHbIE
3aKOHOMEPHOCTH TIPOTEeKaHWs XMMHUYEeCKHUX PpeakLun», «DJIeKTPOJUTHYeCKast
aucconmanusa. XuMAUeckre peakljuy B pacTBOpax».

Pa3pen 2. HemeTanibl U UX COe{UHEHUS

OObiijasi  XapakTeprucTHKa HeMeTa/uioB. OCOOEHHOCTH CTPOEHHS aTOMOB
XMMUYEeCKUX 3/1IEMEeHTOB, IPOCTHIX Bell|eCTB, a/JIOTPOIIHS.



OOb11jasi XapaKTepUCTHKa rajoreHoB. @u3ndeckre U XUMHUUeCKe CBONCTBA,
CTIoCcOObI TIOTyUeHUs ¥ IPUMEeHeHHe XJI0pa U er0 BaKHEeUIINX CoeMHEeHUH.

OO011jas1 XapaKTepUCTUKA XUMHUUEeCKUX 371eMeHTOB VIA-rpymmbl. ®usndeckue
U XUMHYEeCKHe CBOMCTBa, CIOCOObI TIO/lyueHWss W TIDUMEHEHUs Cepbl U ee
B)KHEUIIINX COeIMHEHUH.

OO011jast XapaKTePUCTUKA XUMHUUECKUX 37IeMeHTOB V A-rpytirbl. @U3nUecKue
U XUMHUECKHe CBOMCTBA, CHOCOOBI TIO/lydeHHsT W TIpUMEHeHHe a30Ta U €ero
BOKHEUIIUX coefHeHWM. ®Pu3nueckue W XUMHYECKHe CBOMCTBa, CIIOCOObI
ToTyueHust U mpuMeHeHue docdopa 1 ero BaXkKHeUIINX coeMHeHUM.

OOb11jasi XapaKTepUCTUKa XUMHUUeCKUX 37ieMeHTOB [V A-rpymmbl. @usndeckue
1 XUMUYeCKre CBOMCTBA, CTIOCOObI TIO/TyUeHus: U IpUMeHeHue yIyiepo/ia v ero
BOKHEUINX coeguHeHui. [ToHsTHE 00 afcopOoum.

dusnyeckre U XMMUUeCKUe CBOMCTBA, CITIOCOOBI MO/TyYeHus ¥ TIpUMeHeHre
KPEMHUS U €r0 Ba)KHEUIINX COeMHEHUM.

DKcnepumeHmanbHoe usyueHue gewjecms U sieneHull:

— O3HakoM/IeHHe ¢ oOpa3ijaMu MPHUPOJHBIX X/IOPHIOB (TalOTeHUIOB).

— VI3yueHune CBOMCTB COJITHOM KMC/IOTHI.

— KauecTBeHHbIe peakiluy Ha XJIOPH7I-, OpPOMH/I- U HOZH/I-UOHBI.

— ITonyueHune COMSTHOM KHUCIOTHI, U3yUYeHUe ee CBOMCTB.

— V3yueHne XMHUeCKHUX CBOMCTB pa3baB/ieHHOW CePHOUM KMC/IOThI.

— [IpoBe/leHe KaueCTBEeHHBIX peaklii Ha Cyabua-, CynbhUT- U cyabdar-
VIOHBI.

— N3yueHne XuMHUUeCKUX CBOMCTB COJIe aMMOHUSI.

— KauecTBeHHasi peakijusi Ha MOH aMMOHUs U (pocdaT-ruoH.

— ITosnyueHne aMmmMuaKa U U3yueHHe ero CBOMCTB.

— VI3yueHue CBOMCTB a30THOU KHC/IOTHI.

— Azicop011si paCTBOPEHHBIX Bell[eCTB aKTUBHPOBAHHBIM YTJIEM.

— INonyuenue, cobrpaHue, pacrio3HaBaHWe U M3yUeHHe CBOWCTB YTIEKUC/IOTO
rasa.

— B3anmMHble npeBpaiiieHrs KaApOOHATOB U IMAPOKapOOHATOB.

— KauecTBeHHbIe peaki[iy Ha KapOoHAT- ¥ CUTMKAT-UOHBI.

— [Tonyuenue okcuja yriepoza (IV) v usydyeHue ero CBOMCTB.

— PerieHue sKcriepuMeHTa bHBIX 33/1au Mo TeMe «BakHelillve HeMeTasulbl U
VX COeUHEHUSI».

PeweHue kauecmeeHHbIx 3a0ay U pacyemHbix 3a0ay Pa3UYHbIX TUTIOB U
YPOBHEeM CJIOXKHOCTH, B TOM UMCJIe OJIMMITUA/IHBIX, 110 pa3zeny «HemeTanibl U ux
COeIUHEeHUSI»

Pa3gen 3. MeTanabl M MX COeJMHEHUA



Ob6uue cBoiictBa MeTamnoB. OOljasi XapaKTepUCTHKA XUMHUUECKUX
3JIEMEeHTOB — MeTa/lJIOB Ha OCHOBaHWM UX T0y10KeHUs B [leproanueckon cucreme
XUMHUUecKux y1emeHTOB [I.V1. MeHiesieeBa U cTpoeHUst aToMOB. MeTasinbl A- U b-
TPYI. JeKTPOXUMUUECKUW psifi HarpsbkeHud MeTa/uioB. OOlque XuMuueckue
cBoiicTBa MeTa/uioB. OOIlue crocoObl TO/yueHUs: MeTa/VIOB, MeTa/UTyprsl.
DJ/IeKTPOIN3 pacrylaBOB U PACTBOPOB COJIel Kak O/IMH U3 CIIOCOOOB TOJTyUeHHUsI
MeTasuioB. [ToHSTHE 0 KOPPO3UM METa/IJIOB, OCHOBHBIE CITOCOOBI 3all[UThl UX OT
Koppo3uu. CrijiaBbl METa/I/IOB.

Metannel A-rpynn. IllenouHble MeTainbl M WX BaKHeHIIMe COeUHEHUS:
du3nueckue W XMMUUeCKHMe  CBOWCTBa, [IOAyuyeHHe U  TIPUMEHEeHUe.
[[leouHO3eMeNibHBIE MeTa//Ibl MU MX BaKHeHIIMe coefuHeHus:: (u3udeckue W
XUMUYeCKHe CBOMCTBA, MOyueHre U MpuMeHeHue. AJIIOMUHUN: (pUu3nyeckre U
XUMHUYeCKHe CBOMCTBa a/itoMUHUS. AM(DOTepHbIe CBOKCTBA OKCU/Ia Y TUIPOKCH A
AJTFOMUHUS.

Mertamiel b-rpyn. O6ijasi xapakTepucTHKa MeTa/uioB B-rpynm (o6ouHbIX
MOArPYI): NosiokeHre B [lepuoanueckor cucTeMe XUMHUYECKUX 3y1eMeHToB [1.1.
MeHnpeneeBa, 0c0O€HHOCTH CTPOEHUSI aTOMOB. fIB/ieHUe «IpoBasa» 3JIeKTPOHA Ha
ripyiMepe CTPOeHUsI aTOMOB XpoMa, Me/iy, cepebpa. BaseHTHbIe COCTOSIHUSI aTOMOB
d-371emMeHTOB, CTeNeHW OKUCJIeHUs] aTOMOB B COEJIUHEHUsIX. 3aBUCUMOCTb
KUC/IOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THJPOKCHAOB METa/UIOB OT 3HaueHHus
CTeTleHU OKUC/IeHUs 3/leMeHTa B coeiIMHeHNH (Ha MprUMepe CoeJMHeHUM XpoMa).
[TepBoHayasibHbIE TIPE/ICTAaB/I€HUS O KOMILIEKCHBIX COeMHEHUSIX.

Mepnb 1 cepeOpo, UX BayKHeMIlIMe coeJuHeHUs: GHU3nUecKre U XUuMHUUYecKue
CBOWCTBa, TMIOyyeHWe W TipuMeHeHue. [IpexacraBneHnss 00 aMMHUAYHBIX
KOMIIIeKcax cepebpa v Mefiu.

LIMHK 1 ero BakKHeUIlIMe coeuHeHuUs: (PU3rnUuecKre U XMMHUUYecKrie CBOMCTBa,
ToJlyueHre U puMeHeHne. AM(OTepHble CBOWCTBA OKCH/A U TUAPOKCHU/IA LIMHKA.

’Kene3o: cTpoeHne aToMa, CTeNeHU OKUC/IeHUs], (pU3nUecKre U XMMHAYeCKHUe
CBOMCTBA, MOJIyYeHUe U nnpuMeHeHre. OKcuzbl, THAPOKCUBI U comu kene3a(ll) n
kene3a(Ill), ux cocraB, CBOMCTBA U MOJIyYeHUe.

DKcnepumeHmManbHoe usyueHue gewjecms U sieaeHull:

— B3auMogelicTBre MeTaIOB C BOJOM, C paCTBOpaMH COJIeld U KUCJIOT.

— OxpaumBaHye IjaMeH! COJIIMU METaJlJIoB.

— B3auMogeicTBre THIPOKCU/0B HAaTPUS U Ka/bLUsI C OKCUOM yTJiepoja
(IV) u kucnoramu.

— MWccnemoBanue CBOWCTB KapOOHAaTOB U THUAPOKApOOHATOB KasbI[us,
JKeCTKOU BOZPBI.

— WccnenoBanre aM(OTEPHBIX CBOMCTB TMAPOKCH/OB aFOMUHUS U [JUHKaA.



— VM3yueHne npoLieccoB Moy4YeHrs THIPOKCHU/IOB JKeJle3a, UX XUMUUeCKHUX
CBOMCTB.

— KeCTKOCTb BO/IbI U METO/IbI €€ YCTPaHEHUS.

— PerieHue sKcriepuMeHTanbHBIX 3a/jau Mo TeMe «BakHeHIe MeTasibl U UX
COeIMHEHUS».

— KauecTBeHHbIe peaki[My Ha UOHbI MarHusl, Kajbl[ys, a/TIOMUHUS, [IUHKA,
xenesza(2+), xxenesa(3+), meau(2+), cepedpa(+1).

PellleHrie KauyeCTBEHHBIX 3a/lad M paCueTHbIX 3aJay pa3IUYHbIX TUIIOB U
YPOBHEM CJIOXKHOCTH, B TOM UKCJIe OJIMMITUA/IHBIX, 10 pa3zeny «MeTasibl U UX
COeIUHEeHUsI»

Pa3pien1 4. XuMus U OKpyKamwinas cpeja

BakHeiiiie BellecTBa W MaTepuasbl, 00/lacTU WX TIpuMeHeHus. HoBbie
MaTrepyasbl U TeEXHOJIOTUU. [IpUHLIUIBI «3e/IeHOW XUMUW».

XvMusi M 3[0pOBbe. 3HaueHWe H3yYaeMbIX XUMHUUECKUX >JIEMEHTOB W HUX
coeMHeHUM [i/1s1 PYHKLIMOHMPOBAHHWsI OpraHU3Ma JesioBeka.

XumHueckoe 3arpsi3HeHre OKpYysKatollel cpefibl. DK0JIoruueckrie mpobieMsl,
CBsI3aHHbIE C COeIMHEHUSIMH yTJIepO/ia, a30Ta, Cepbl, TSKeIbIX MeTa/uloB. [ToHsITHe
o [1IK. Posib X¥MUHY B pellieHNUH KO0JI0OTHYeCKUX MPpo0sieM.

DKcnepumeHmasnbHoe usyueHue gewjecma U sieaeHull:

— OrnpefiesieHrie KMC/IOTHOCTU TIPUPOJHBIX BOJ,.

— MogenvpoBaHue Tipoliecca 00pa3oBaHUs KUCJIOTHOTO ZIOXK /s, U3yUeHUe ero
BO3/IeMCTBUS HA MaTepHraJIbl.

Pazgen 5. IloBTopeHue u 00001jeHHe 3HAHUI OCHOBHBIX pa3/e/ioB
KypcoB 8-9 kyiaccoB

[Teproauueckuii 3aKoH U [Teproanyeckasi cucteMa XMMUUECKHUX 37IEMEHTOB B
CBeTe Mpe/ICTaBJIeHU O CTPOEHUS aTOMa.

Buabl xumMuueckou CBsi3u. 3aBUCMMOCTb CBOWCTB BeleCTBa OT TUIa
KPUCTA/JIMYECKOU pelleTKU Y BU/la XUMUUEeCKOMN CBSI3U.

Knaccudukanys xuMuueckux peakuuid. [IporHo3upoBaHue BO3MOXXHOCTH
MPOTEKaHUs1 XWUMHWYECKUX TIpeBpallleHWd B pa3/iMuHbIX YCJIOBHUSX Ha OCHOBE
ripe/iCTaB/IeHU XUMUUYECKOW KUHEeTUKW U TePMOJAVUHAMUKHU.

XvMHUUecKre peakUWd B pacTtBopax. ['maponu3 coner. OKUCIUTETBHO-
BOCCTAHOBUTE/IbHbIE PEaKLIUU. DIeKTPOJIU3.

CBoiicTBa KMCJIOT, OCHOBaHWM M COMeM B CBeTe TMpe/CTaB/eHHud 00
/IeKTPOJINTUYECKOM  JUCCOLMALMA U OKUC/IUTEIbHO-BOCCTAHOBUTEJIBHBIX
peakLusix.

DKcnepumeHmMasnbHoe usyueHue gewjecms u sieneHull:



— Peltienue 3KCIIEPUMEHTA/IbHBIX 3d4/1a4 10 TeMeE «METaJIJIbI, HeMeTa/lJ/Ibl 1 UX
COeIMHEHUS .

PeweHue kauecmeeHHbIx 3a0ay U pacyemHbix 3a0a4 Pa3TUYHBbIX TUIIOB U
ypOBHeﬁ CJIOKHOCTH, B TOM UMUC/IE€ OJIMMITMAAHBIX, T10 U3yYE€HHBIM TE€MaAM.



IINTAHUPYEMBIE OGPA30BATEJIBHBIE PE3YJIBTATBI

Peanu3auusi mporpaMMbl Kypca BHEYPOUYHOW JesiTeIbHOCTU «XUMHUSI B
SKCTIepUMeHTaXx U 3ajlauaX» HarpaB/ieHa Ha obecrieueHWe —[JOCTH)KEHUS
00yuaromuMucst JTMYHOCTHBIX, MeTarpeMeTHbIX " npeJMeTHBIX
oOpa3oBaTesibHbIX pe3y/bTaToB.

JINUHOCTHBIE PE3YJIbTATBI:

1) nampuomuueckoe gocnumatue:

— MpOsIB/IEHNE LIEHHOCTHOT'O OTHOLLEHUSI K OTeYECTBEHHOMY KYJIbTYDHOMY,
Hay4YHOMY W UICTOPUYECKOMY HaCJIeJuI0;

— TMOHMMaHWe 3HaueHWs XUMUYECKOM HayKu B >KM3HA COBPEMEHHOIO
o0111ecTBa, B Pa3BUTUU 5KOHOMHUKHU PoCCuM 1 CBOEro permuoHa;

— CTIOCOOHOCTH B/AJIeTh IOCTOBepHOW uH(OpMaleid O TepefoBbIX
JOCTW)KEHUSIX U OTKPBITUSX MUPOBOU U OT€YECTBEHHOU XMMUU;

— 3aMHTEepPecOBAHHOCTb B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBe MHpa W
o0I111eCTBa;

2) 2paxc0aHCK020 80CNUMAHUS:

— TMpejCTaB/eHUWe O COLMAaJbHbIX HOPMAax M IIpaBW/IaX MeXIMUYHOCTHBIX
OTHOILIeHHY B KOJ/IEKTHBe, KOMMYHUKaTUBHOW KOMIT@ETEHTHOCTH B 00II[eCTBEHHO
Mojie3HoW,  yueOHO-UCC/IeOBaTe/IbCKOM, TBOPUECKOM U APYrUX  BUJax
JesiTeTbHOCTY;

— FOTOBHOCTh K Pa3HOOOpa3HO# COBMECTHOM [1esiTe/TbHOCTH MU BBIMIO/THEHUN
yueOHBIX, TI03HABATebHbIX 3a/lay, BBITIOJHEHUA XUMHUECKUX 3KCIIePUMEHTOB,
CO3/1aHM1 yueOHBIX MPOEKTOB;

— cTpeMJieHHe K B3aMMOIIOHMMaHUI0 ¥ B3aMMOTIOMOIIIU B TipoLiecce yueOHOM
JlesiTe/TIbHOCTH, TOTOBHOCTH OL|€HMBATh CBOe T[IOBeJleHWe M IIOCTYyNKHA CBOMX
TOBapMUILel C TTO3ULIMA HPaBCTBEHHBIX M MPABOBBIX HOPM C yUeTOM OCO3HaHUSs
MOCJIe/[CTBUM MOCTYTKOB;

3) (popmupoeaHue yeHHOCmuU HAyYHO20 NO3HAHUS:



— MUPOBO33peHYeCcKHe Tpe/iCTaBeHUsI O BellleCTBe U XMMUYeCKOHN peakluy,
COOTBETCTBYIOILIie COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U He0OX0[UMble JJis
TOHUMaHUsI CyIIIHOCTH HayUYHOU KapTHUHBI MUPA;

— OCO3HaHMe L[IeHHOCTU HayYHOT0 MO3HaHUs [Jis pa3BUTHS KaXK0ro UesioBeKa
Y MPOU3BOUTE/TBLHBIX CUJT 00ITeCTBa B 11€JI0M, POJIM U MeCTa HayKu « XUMHUSI» B
CUCTeMe Hay4HbIX IIpe/ICTaB/eHUM O 3aKOHOMEDHOCTSX pa3BUTHUS TPUPOJBI,
B3aMMOCBSI351X YesIoBeKa C TIPUPOJHOM U TEXHOJIOTUUECKOW Cpe/iou;

4) socnumaHue Ky/bmypbl 300pO8bSL:

— OCO3HaHWe 1[eHHOCTU J>XW3HM, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOeMY
3/J0pPOBBIO, YCTAHOBKA Ha 3/]0pOBbIM 00pa3 XKU3HWY;

— O0CO3HaHWe HeoOX0JUMOCTH COOJO/leHUsT TpaBui 6e30macHOCTU  TpU
oOpall[eHuH C XUMUYeCKUMHU BellleCTBaMHU B yUueOHBIX U )KU3HEHHBIX CUTYaLUsX;

5) mpyooeoe gocnumaue:

— (hopMHpOBaHHUe 1|EHHOCTHOTO OTHOLLIEHUS K TPYZOBOM eATe/TbHOCTH KaK
eCTeCTBeHHOU MoTpeOHOCTU UesioBeKa 1 K MCC/Ie/JOBaTe/IbCKOM eI TeTbHOCTH Kak
BBICOKO BOCTpeOOBaHHOM B COBpeMeHHOM 00I11eCTBe;

— pa3BUTHE UHTepeca K NpodeccusiM, CB3aHHbIM C XUMHel, B TOM UuC/ie K
ripodeccusiM HayyHoU cdephbl, 0CO3HaHHEe BO3MOXXHOCTU CaMOpeai3aliu B 3TOU
cdepe;

6) 5Ko/M02UUeCcKOe BocnumaHue:

— 0CO3HaHWe HeO0OXOAMMOCTH OTHOILLIeHHS K TIPUPO/ie KaK UCTOYHUKY JKU3HU
Ha 3emMJie, OCHOBe ee CyIL|eCTBOBaHU;

— niprobpeTeHMe OIbITa TJIAHUPOBAHUS TTOCTYTIKOB 1 OLIEHKH UX BO3MO’KHBIX
MOC/IeZICTBUM [I7Is1 OKpY>Karollell cpeJibl;

— crocoBHOCTh MPUMEHSITh 3HAHUS, TI0TyYaeMblie TIPU U3YUeHUN XUMUH, [JIs
pelleHus 3a/ia4, CBI3aHHBIX C OKPY>Katolller cpejou;

— aKTUBHOE HeTpUsiTUe [IelCTBUM, MPUHOCALLMX BpeJ, OKpY Karolleli cpeJe;

— TOTOBHOCTb K YyUYaCTHUIO B TIPDAKTUYECKOW [leITe/IbHOCTH 3SKOJIOTUUeCKOU

HalIpaBJ/JIEHHOCTH.



METAIIPEAMETHBIE PE3YJ/IBTATBI

1. ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUe0HbIe el CTBUS

1) ba3oBble 1oruYecKue JeCTBUA:

— PaCKpbIBaTh CMbIC/ XUMUUECKUX MOHSATUN (BbIZE/IATh UX CyllleCTBEHHbIe
TIPU3HAKM, YCTaHAB/IMBaTh B3aUMOCBSI3b C IPYTUMU TTOHATUSIMUA);

— aHa/IM3UpPOBaTh, CpPABHUBATh, 0000I1aTh, BBIOMPATh OCHOBAHUSA IS
K/acCU(PUKalMd W CUCTeMaTu3alid XMMUUECKUX BelIeCTB M XUMUYECKHUX
peakLuu;

— yCTaHaB/IMBaTh TPUUYMHHO-C/Ie[ICTBEHHBIE CBS3M MeXAYy OObeKTamu
V3y4YeHUs;

— CTpOUThL JIOTUUECKUe PpacCyXJeHus (UHAYKTUBHbIe, [elyKTUBHbIE, IO
aHAJIOTUH);

— TipeAjiaraTh KpPUTEPUM W BBISB/IATHL 00IWe 3aKOHOMEPHOCTU U
TIPOTUBOPEYMs B M3yUaeMbIX Tpolieccax U sIBJIeHUSX;

— [eN1aTh BbIBO/bI U 3aK/IFOUEHUST; YMEHUS TIPUMEHSITh B MPOLecce Mo3HaHUs
MOHATHS (TIpeIMeTHbIe U MeTarnpeIMeTHbIE ), CUMBOJ/IMUeCKUe (3HAKOBbIE) MO/JIeNH,
WCTIO/Ib3yeMble B XHWMHH, Ipeo0pa3oBbIBaTh  MO/ie/lbHbIe  TIpe/iCTaB/IeHUs
(XMHYecKU 3HaK, Xumuueckasi hopMysia, ypaBHeHHe XMMHUUeCKOU peaklin) Tpy
pellleHHH yueOHbIX 3a/jay;

— XapaKTepu30BaThb H3yuyaeMble XUMHUUYECKHWe BellecTBa M XUMHUYeCcKue
peakiiiy C y4eTOM MO/Ie/IbHBIX Mpe/iCTaBIeHU .

2) ba3oBeble HccieioBaTeNbCKAE 1eUCTBUS:

— TMpPUMEHSTb MeTO/bl HAyUHOTrO TMO3HaHUSl BELIeCTB U $SIBJIEHUWA Ha
IMIUPUUECKOM U TEOPEeTHUYEeCKOM YPOBHSIX B yueOHOW I103HaBaTe/SbHOU W
TIPOEKTHO- UCC/Iel0BaTe/IbCKOU [leATe/TbHOCTH;

— aHa/MM3upoBaTh (aKThl, BBIABASATE W (POPMyIUpOBaTh MPOOIEMY,
oTIpeiesisiTh 11eJ1b U 3a7jauid, COOTBETCTBYIOIIME PellleHHI0 TTPo0IeMbl; MpejiaraTh
OTMcaTeIbHYI0 WM 00bSICHUTETbHYIO TUTIOTe3Y U OCYILeCTB/ISThH ee POBEPKY;

IMMPpOBOJUTH U3MEPEHUSA HEO6XO,E[I/IMBIX IMapaMeTpOB, BEIYNC/IEHHA, MOe/TMPpOBaHNE,



HaO/IO/leHNsT U 3KCTepUMeHThI (peasbHble W MBICTIEHHbIE), CAMOCTOSITETbHO
MIPOrHO3UPOBaTh pe3y/ibTaThbl, (POpPMYaMpOBaTh 0000IeHHs U BBIBOJBI TIO
pe3yjibTaTaM TPOBeJEHHOIO OMbITa, MCC/Ie[0BaHUs, COCTAB/AATH OTYET O
TIpo/ie/laHHOM pabore;

3) Pabora c unopmanmeii:

— OpUEHTUPOBAThCS B pa3/MUHbIX MUCTOYHMKAX UHPOpMalUM (HayuHO-
TOMy/IsipHasl JidTepaTypa XWMHWYECKOTO COJ/lep>KaHusl, CIpaBOUHbIe T10COOUs,
pecypcel VIHTepHeTa);

— aHa/IM3MpoBaTh UH(GOPMALIUIO Y KDUTHUUYECKU OL|eHUBATh ee JOCTOBEPHOCTh
Y HEMPOTUBOPEUUBOCTh, OTOMPATh U UHTEePIIPeTUPOBaTh MH(OPMALIUIO, 3HAUNMYHO
IJ1s1 pellieHyst yueOHOM 3a/jauu;

— IPUMEHSITh Pa3/IMYHble METO/Ibl, UTHCTPYMEHTHI U 3aTIPOChI MIPU MOKCKe U
orbope uHGMOpPMALMK WM [JaHHBIX W3 HCTOYHUKOB C Y4YeTOM MpeJJjioKeHHOH
yueOHOI 3a/jau U 3a/laHHBIX KPUTEPHEB;

— BbIOMpaTh, aHAJIU3UPOBATh, CHCTEMATU3WPOBAaTb W WHTEPIIPETUPOBAThH
vH(bOpMaIMI0 pPa3MUHbIX BUAIOB W (oOpM mpejcTaBieHuss (CcxeMbl, TrpaduKH,
JarpamMMmbl, TabJUI[bI, PUCYHKHU U ApyTHe (GOpPMBI);

— UCTO/b30BaTh HAYYHbIHN SI3bIK B KaueCTBe Cpe/iCTBa pabOoThI C XMMUUeCKOH
VH(pOopMaLen;

— MIPUMEHSTh 3HaKW U CUMBOJIbI, POpMYJibl, abOpeBHaTyphl, HOMEHK/IATypYy,
UCTOb30BaTh M Mpeobpa3oBbIBaTh  3HAKOBO-CMMBOJIMUECKWE  CpeJiCTBa
HarJisiTHOCTH.

2. KoMMyHHKaTHBHbIe YHHBepCaIbHbIe YueOHbIe {eliCTBUA:

— YyMeHUe 3a/laBaTb BOMNpOCHI (B XoJe Auanora W (WIK) AUCKYCCUM) TI0
CyliecTBy  oOCykgaemoil  Tembl, (OPMYIMPOBAaTH CBOWM  TIPeAJIOKEeHUs
OTHOCHTEJILHO BbITIOJIHEHUS TIPe/I/I0XKeHHOM 3a/jauu;

— rmpuoOpeTeHHWe  OMbITa TIpe3eHTAl[Ud  pe3y/bTaTOB  BBITIOJTHEHUS
XUMHYECKOTO dKCITepuMeHTa (71abopaTopHOro OI1bITa, 1abopaToOpHOi paboThI 10

MCC/Ie/JOBaHUIO CBOMCTB BeIL[eCTB, y4eOHOT O MPOeKTa);



— 3aMHTEPeCOBaHHOCTb B COBMECTHOM CO CBePCTHUKaMH T03HABATe/TbHOU U
WCC/TeJOBATe/IbCKON  JIeITeIbHOCTH TIPU  PeIlleHWH BO3HUKAIOIIUX Tpo0/ieM Ha
OCHOBe yueTa 00II[MX UHTepPeCcOB U COT/IacCOBaHUs MO3ULui (00CyXAeHus, 0OMeH
MHEHUsSIMH, «MO3TOBbI€ IITYPMbI», KOODJHWHALMS COBMECTHBIX [I€HCTBHH,
orpeie/ieHHe KPUTEPHEB TI0 OIIeHKe KaueCTBa BBITIOJTHEHHOUW PaboThI U IpyTHe).

3. Pery/iaTHBHBbIe YHUBEPCa/IbHbIE yUeOHbIe JeiCTBHS:

— YMeHHe CaMOCTOSITe/IbHO OTpe/ie/isiTh 1ie/iv iesITe/TbHOCTH, TJIaHHPOBaTh,
OCYIIIeCTBJISITh, KOHTPOJIMPOBATh Y TIPU He0OX0JUMOCTH KOPPEKTUPOBATh CBOIO
JesITe/TbHOCTh, BRIOKMpPaTh Hanbosiee 3¢ heKTUBHbIE CIIOCOOBI PelIeHHs YUeOHBIX U
Mo3HaBaTe/JbHBIX 3a7lauy, CaMOCTOSITe/IbHO COCTaB/ISTh WU KOPPEKTHPOBATh
TIpe/I/IOKEeHHBIN  aJTOPUTM JIeMCTBUM TIPH BBITIOJIHEHWW 3a/laHAN C  yUeToM
TI0/TyUeHHs] HOBBIX 3HaHUM 00 U3yuaeMbIX 00beKTaX — BellleCTBaX U PeakKi[usix,
OLIEHWBAaTh COOTBETCTBUE TIOJTyUEeHHOTO pe3y/ibTaTa 3asiB/IeHHOH 11e/TH,

— yMeHHWe WUCIOoJb30BaTh U aHA/IM3UPOBaTh KOHTEKCTHI, TpejjaraemMbie B
YCJIOBUHM 3afIaHUM. — CAMOCTOSITe/IbHO BbIOMpATh Cr1ocob perreHus yueOHOU 3a1auun
(cpaBHHBaTh HECKOJILKO BapHAHTOB peIlleHys1, BEIOUpaTh HarboJ/iee MogXOASIINN C
yUeTOM CaMOCTOSITE/TbHO BBIJ|e/IeHHbIX KPUTepHeB), IJIaHUPOBaTh CBOIO paboTy
TIPY pellieHrur yueOHOM WX UCCeloBaTe/IbCKOM 3a/lau.

INPEAMETHBIE PE3YJIbTATDI

8 K/IACC

K KoHIly 00yueHHs B 8 Kacce MpeiMeTHbIE pe3y/bTaThl H3yUueHHs Kypca
BHEYPOUHOH [eSITeTbHOCTH «XHUMHSI B 9SKCIIEPUMEHTaX U 3ajadyax» JOJDKHbI
oTpa)kaTb C(hOPMHUPOBAHHOCTh Y 00yUarOLIMXCsl YMeHU:

— PpacKpbIBaTh CMBIC/T OCHOBHBIX XWMHUUECKHUX TIOHATHMW: aToM, MOJIeKY/a,
XUMUUECKUM 3JIeMeHT, MeTa/lJi, HeMeTa/l/l, a/JIOTPOIUs, TMPOCTOe BeleCTBO,
CJIO)KHOE BeI[eCTBO, CMeCh (OZHOpO/AHAs W HEOJHOPO/Has), BaJeHTHOCTD,
OTHOCHTeJIbHAsi aTOMHasi ¥ MOJIeKyJIsipHasi Macca, KOJIM4eCTBO BelleCTBa, MOJIb,
MOJISIpHasi Macca, MaccoBasi [0 XUMHYeCKOro 3jieMeHTa B COeJUHeHWH,

MOJISIPHBINA 00BeM, OTHOCHUTE IbHAS TVIOTHOCTh Ta30B, OKCH/I, KMUC/I0Ta, OCHOBAHHUe,



cosib, amdoTepHbIli OKCcHUA, amGOTepHbId THUJPOKCH, XUMHUYecKas peakius,
K/1accuduKalys peakidii: peaklui COeJTMHeHUs], PeaKLiuKM pPa3/i0>KeHUs], peakiiu1
3aMellleHusi, peakuud oOMeHa, 5K30- U SHAOTEpMUYECKHWe peakiVK; TeryIoBOM
3¢ deKT peakiuu; SAPO aToOMa, JIEKTPOHHBINA CJIOM aTOMa, aTOMHasi OpOuTasb,
paZinyc aToMa, XUMuJecKasi CBsI3b, TIOJISIPHAsi ¥ HeIoJ/IsipHasti KOBaJIeHTHasi CBS3b,
VOHHas CBSI3b, WOH, KaTWOH, aHWOH, pPAaCTBOP, MacCOoBasi [OJig BellecTBa
(DpoLeHTHAasi KOHLIeHTpal[Ksi) B pacTBOpe, MOJISIpHasi KOHLIEHTPALUs BelllecTBa B
pacTBOpe; 31eKTPOOTPULIATENIBHOCTb, CTENeHb OKUCIeHWS, OKUCIUTEIU |
BOCCTaHOBUTEJIH, OKHCJIeHUe u BOCCTaHOBJIEHUE, OKUCTUTE/IbHO-
BOCCTaHOBHUTE/IbHbIE PeaKLUU, MeTO/] 3/IeKTPOHHOT0 OasiaHCa;

— WIUTIOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XUMHWUECKUX TIOHATUA U
TIPUMEHSITh 9TH MIOHATUS IPU OMMCAaHWH Bell[eCTB U X MpeBpalljeHu;

— WCIO/b30BaTh XWMHWYECKYI) CUMBOJIMKY JJisi COCTaBjeHUs1 (opMys
BellleCTB ¥ YPaBHEHUU XUMUYECKUX peaKLu;

— orpe/ie/isiTh BaJIeHTHOCTh aTOMOB 3/IEMEHTOB B OMHAPHBIX COeJUHEHUSX,
CTelleHb OKHCJ/IEHUSI 3/IEMEHTOB B OWHApPHBIX COeAWHEHUSX, TPUHA/IIEXKHOCTD
Bell[eCTB K Orpezie/IeHHOMY K/acCy CoeluHeHUH o opMyiaM, BUIbl XUMUUeCKOM
CBsI31 (KOBaJIeHTHOM ¥ MOHHOM) B HEOPraHUYeCKUX COeJIMHEeHUSIX;

— pacKpbIBaTh CMBIC/I 3aKOHOB COXPaHEHUsT MacCChl BellleCTB, MOCTOSTHCTBA
cocraBa, Ilepuogmueckoro 3akoHa .M. MeHgeneeBa, aTOMHO-MOJIEKY/ISIPHOU
TeopuH, 3aK0Ha ABOrajipo U ero Cjie/ICTBUM, Npe/CTaB/IeHU 0 HayUHbIX MeTOZaX
MO3HaHWs, B TOM YMC/Ie SKCIIePUMEHTa/bHbIX U TeOpeTUUeCKUX MeTo/ax
VCCIeIOBaHUS BELECTB U U3yUYeHUs] XUMUUECKUX peaKLuii;

— [IeMOHCTPUPOBaThb TOHUMaHWe TMEepPUOJUUeCKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 37eMEHTOB OT UuX TonokeHuss B Ilepuoanueckoil cucTeme:
OMUChIBAaTh W XapaKTepu3oBaTh TabmuuHyto ¢dopmy Ileproguueckoli CHUCTeMbI
XUMUYECKUX 3JIEMEHTOB: pa3/inuaTh MOHITUS «TJlaBHas noArpynna (A-rpyria)» u
«1mobouHas roarpymnma (b-rpyrma)», «Masible mepuofb» U «00/IbIINe TTePHUOIbI»,

COOTHOCHTL 0003HaueHHusi, KOTOpble HWMeITCs B Tabsmie «lleproanueckast



ciucrteMa XuMuyeckux 3jemeHtoB .M. MeHnpgeneeBa», €  UYHC/IOBBIMU
XapaKTepUCTUKaMU CTPOEeHMsI aTOMOB XMMUUECKHX 3/IeMeHTOB (COCTaB U 3apsi/
sapa, obirjee UKCIO 3/IEKTPOHOB U pacripe/ie/ieHHe UX 10 JIEKTPOHHBIM CJIOSIM);

— O0OBSACHATHL CBsI3b TOJIOKEHUs1 37eMeHTa B Ilepuioguueckoi cucrteme C
pacripefie/ieHUeM 37eKTPOHOB TI0 SHepPreTUYeCKUM YPOBHSIM, TMOAYPOBHSM U
opOUTasIiIM aTOMOB TIEPBBIX UEThIPEX TIePUOJIOB;

— K1accu(UUUpOBaTh XUMHUYECKHe 3/IeMeHThl, HeOpraHUuecKue BeIlecTBa,
XMMUUEeCKre peakiuu (110 YUC/ly ¥ COCTaBy y4acCTBYIOILIUX B peakl[My BeIecTB, T10
TeryIoBoMy 3¢ deKTy);

— XapakTepu3oBaTh (OMUChIBaTh) (H3MUeCKUe W XUMHUUeCcKHhe CBOMCTBa
TIPOCTBIX M CJIOJKHBIX BEIIeCTB: KUC/IOPO/a, BOAOPO/ia, BO/bI, 00IIHe XUMHUUeCKHe
CBOMCTBA OKCH/IOB, KHCJIOT, OCHOBAaHWW W COJIeld, TeHEeTUYEeCKYH CBSI3b MEXAY
HUMM, T0/ITBEP>K/iasi IpUMepaMy MOJIEKYJ/ISIPHbIX YpPaBHEHUH COOTBETCTBYHOIIUX
XUMUUECKUX PeakLui;

— OMUCHIBATh POJIb KMCI0PO/ia, BOAOPO/ia U BOJBI B MPUPO/IHBIX TpoLieccax, B
JKHMBBIX OPraHU3Max, UX NIPUMEeHeHHe B Pa3/IMUHbIX OTPAC/ISIX TTPOMBILILIEHHOCTH,
BO3MOJKHOE UCTI0JIb30BaHUe B COBPEMEHHbIX TEXHOJIOTUSIX;

— 0OBSICHSITH U TIPOTHO3UPOBATh CBOMCTBA Bel[eCTB B 3aBUCUMOCTH OT UX
coCTaBa Y CTPOEHMs], BO3MOKHOCTU TIDOTEKAHUsI XUMHUUYECKUX TIpeBpallleHU B
pa3/IMYHbIX YCIOBUSIX;

— BBIYMC/ISITb OTHOCUTE/IBHYIO MOJIEKY/ISIDPHYIO Y MOJISIPHYIO MacChl BeIleCTB,
MOJISIDHYHO MacCy CMeCH, MOJIbHYIO [JOJTF0 XMMHAUYEeCKOT0 3J7IeMeHTa B COeIMHEHUH,
MacCOBYHO /OO XWMHUUECKOr0 37eMeHTa Mo QopMyse CoeJUHEeHUs, HaxO[IWUTb
MpOCTeNIIYI0 (DOPMY/Ty BeleCcTBa M0 MaCCOBBIM UM MOJIBHBIM /I0JISIM 3JIEMEHTOB,
MacCOBYIO I0JI0 BellleCTBa B paCTBOPe, MOJISIPHYIO KOHLIEHTPAL[1IO BellleCTBa B
pacTBOpe, MPOBO/IUTh pacueThl TI0 YpaBHEHUSM XUMHUUYECKOW peakl[vu;

— pelaTh pacyeTHBIE 3a/jauy 110 U3yyaeMbIM TeMaM Kypca XMMUU Pa3IudHbIX

THUIIOB U YPOBHA C/JIO’KHOCTH, B TOM 4HCJ/Ie OJIMMITMd/JHEIe, BbI6I/Ipa$I d/IeKBATHYTO



bu3nUecKyr0 Mofiesib, C WCIOMb30BaHWEM 3aKOHOB U (hOPMYJI, CBSI3bIBAFOIINX
(du3rueckue BeJIMUMHbI;

— MPUMEHSTb OCHOBHbIE OTlepal[ii MbIC/IUTe/IbHOMN esaTeTbHOCTU — aHa/lu3 U
CUHTe3, CpaBHeHHe, 000011IeHr e, CCTeMaTH3alUI0, K/1acCU(UKALIUIO, BbISB/IEHHE
MPUYMHHO- CJIe[ICTBEHHBIX CBsi3eli — /711 W3yUeHUsi CBOWCTB BeIeCTB MU
XUMUYECKUX peaklvii, eCTeCTBeHHO-HayuHble MeTOAbI [I03HaHUs — Ha0/Mo1eHue,
M3MepeHue, MoO/le/IUpOBaHUe, SKCTepUMeHT (peajibHbIi W MBIC/IEHHBIA) — JJIs
OCBOeHUsI yueOHOTO COZlep>KaHus;

— pacKpbiBaThb CYIHOCTh TIPOI[ECCOB OKUC/JIEHUSI W BOCCTaHOBJIEHUS,
COCTaB/ISITh yPaBHEeHUsI TIPOCTBIX OKUCIUTETbHO-BOCCTAHOBUTEBHBIX peakiuit
(MeTo/10M 3/1eKTPOHHOTO OasaHca);

— yCTaHaB/IMBaThb CBSI3W MEXIy peasbHO Hab/0JaeMbIMA XUMUUYECKUMHU
SIBJIEHUSIMU U TIPOLIeCCaMHU, TIPOUCXO/ISAIIIUMU B MaKPO- U MUKPOMHUPE, O0BSCHSITH
MIPUYMHBI MHOT000pa3usi BeliecTB, COOTHOCUTh XUMHUYeCKUe 3HaHUs CO 3HAaHUSIMU
APYTUX yueOHbIX MpeMeTOB;

— cobmopate mpaBuia Oe3omacHoit pabotbl B jabopaTopud  TIpU
WCTIO/Ib30BaHUM XUMHUYEeCKOW TOoCy/Abl U 000py/JOoBaHWs, a Takke IIpaBuUa
oOpalljeHusi C BellleCTBAMU B COOTBETCTBUM C WHCTPYKLUSIMU BBITIOJIHEHUS
nabopaTOPHBIX OMBITOB M TIPAaKTUUYeCKUX pabOT 10 TIOAyYeHUI0 W COOMpaHUIO
ra3o00pa3HbIX Bell[eCTB (BOJ0pO/ia ¥ KUCI0PO/ia), TIPUTOTOB/IEHHIO PACTBOPOB C
orpe/ie/ieHHOM  MacCOBOM  Jlojie  pAacCTBOPEHHOTO  BeIlleCTBa,  PeIlleHHI0
9KCTIepUMEHTalbHBIX 3a7ad 110 TeMe «OCHOBHBIe KIacChl HeOpraHW4eCKHX
CoeIMHEeHUI»;

— [JIeMOHCTPUDOBaTh B/aJileHWe OCHOBaMH XWMUUYECKOW T'DPaMOTHOCTH,
BKJIFOUAIOII[el yMeHus1 6e3011acHOT0 oOpalljeHusi C BelljeCTBaMH, UCITOTb3yeMbIMHU
B TIOBCEZTHEBHOM »KM3HH, a TaK)Xe 3HaHHWe IPaBUJI TIOBeJIeHUsI B 1[esAX cOepexxeHust
3[10POBbSI Y OKPY>Kalollleil CpeJibl;

— y4aCTBOBAaTh B MPOEKTHO-UCC/IeZI0BATETHCKOM /leATeTbHOCTH XUMHAYEeCKOU

1 XMMHKO-3KO0JIOTUUeCKOMN HallpaBJ/JIEHHOCTH.



9 KV/TIACC

K koHi1y 0b6yueHusi B 9 Knacce npeMeTHbIe pe3y/bTaThl U3yueHus Kypca
BHEYDOUHOU [IeAITeTbHOCT «XUMHs B SKCIIepUMEHTax U 3ajadax» J[OJKHbI
oTpa)kaTb C(hOPMHUPOBAHHOCTh Y 00yJarOIIUXCsl YMeHUH:

— pacKpbiBaTb CMBIC/I OCHOBHBIX XUMHUUYECKUX TOHATUM: XUMHUUECKUN
3JIeMeHT, aTOM, MOJIeKyJla, WOH, KaTHMOH, aHWOH, 3JIeKTPOOTPULIATE/IbHOCTD,
CTeNeHb OKWUCJIEHUS, XUMHUYecKasi peaklusi, TervioBou 3(@eKT peakiuu, MOJb,
MOJISIPHBIN 06BeM, PacTBOP;

—  3JIeKTPOJIUTBI, HEe3JIeKTPOJIUThI, 3/eKTPOJUTHYeCKass UCCOLMalus,
peakilud HWOHHOro o0OMeHa, THApPO/IU3 cojeM, obpaThMble U HeobOpaTHMbIe
peak1uy, OKHCJIUTe/IbHO-BOCCTAHOBUTE/TbHbIE peakiuu, OKHCJIATEJTb,
BOCCTaHOBUTE/b, OKWCJE€HHWe W BOCCTAHOBJIEHWE, 3/eKTPOJIM3, asyIOTPOIus,
aM(OTepHOCTb, XUMHUeCKasi CBs3b (KOBa/ileHTHasi, WOHHasl, MeTa/yindecKas),
MEKMOJIeKYJ/IIPHbIe  B3aUMOJENCTBUS (BOAOpPOAHAas CBA3b, Cubl Ban-zep-
Baanbca), KOMIUIeKCHbIe COeIUHEHMSs, KPUCTA//IMUYeCKue pelleTKd, KOppOo3us
MEeTa/I/IOB, CIUIaBbl; CKOPOCTh XWMMWYECKOW peakluM, KaTaau3, XUMHUeCKoe
paBHOBecHe, 3/eMeHTbl XUMHUUYECKOW TepMOJWHaMUKKM KaK OJHOW U3
TeopeTUYeCcKUX OCHOB XMMUM; TIpefiesibHO JornycTtuMasi KoHueHTparus (ITIK);

— WIUTIOCTPUPOBAaTh B3aWMOCBSI3b OCHOBHBIX XUMWUECKUX TIOHATUA U
TIPUMEHSITh 9TH MOHSTUS IPU OMMCAaHWH Bell[eCTB U WX MpeBpalleHu;

— WCMO0/b30BaTh XUMUYECKYI0 CUMBOJIMKY [/ COCTaBjieHUs (HOpMYyJl
BelLleCTB ¥ YPaBHEHUU XMUMUYECKUX PeaKLu;

— onpejensTh BaIleHTHOCTb U CTeNeHb OKUC/IeHUsI XUMHUYECKUX 3JIEMEHTOB B
COeJMHEeHUSX Pa3/IMYHOr0 COCTaBa, IPUHA/JIe)KHOCTh BELeCTB K OMNpeie/IEHHOMY
K/Jaccy coefuHeHUW 110 ¢dopmyiaM, BHAbI XUMHUUECKOM CBsi3M (KOBa/IeHTHOM,
VOHHOM, MeTa/UIMuecKol) B HeOpraHWueCKUX COeJMHEeHMsIX, 3apsij, WOHa II0
XUMUUECKOM (hopMyJie, XapakTep Cpe/ibl B BOJHBIX PaCTBOPaX HEOPraHUYeCKUX

COeIMHEeHUM, TUI KPUCTa/UTMUeCKOW pellleTK KOHKPeTHOT'O Bell|eCTBa;



— packpeiBath cMbIica Ilepuopuueckoro 3akoHa [I.MI. MengeneeBa u
JIEMOHCTPUPOBATh €ro MIOHUMaHHe: OMTMChIBaTh U XapaKTepr30BaTh TaOJUUHYIO
dopmy Ileprioguueckodd CHUCTEMBbI XMUMHUECKUX 37IeMEHTOB; OOBSCHSTH CBSI3b
TI0JI0’KeHUs 37iemeHTa B [lepronueckom cucteMe C pacrpeie/ieHreM 3J1eKTPOHOB
10 JHEepPreTUUeCcKWM YPOBHSIM, TIOJYPOBHSIM U OpOWTansiM aTOMOB TIepPBbIX
YyeTbIpeX T1€PUOJOB; BbIIENIATh O00I[Me 3aKOHOMEPHOCTH B W3MEHEHWW CBOMNCTB
3JIeMEHTOB W WX COeIUHEHWM (KUCIOTHO-OCHOBHBIX M OKHUC/IUTE/IbHO-
BOCCTAaHOBUTE/IbHBIX CBOWCTB OKCH/JIOB W TUJPOKCUIOB) B Tpejenax MasbIxX
TIepPUO/IOB U IJIaBHBIX TIOATPYIII C YY€TOM CTPOEHUS UX aTOMOB;

— pacKpbIBaTb CMBIC/I TEOPUU SJIEKTPOJUTUUECKOW [AUCCOLMALMM, 3aKOHA
lecca m ero yefCTBUM, 3aKOHa [EMCTBYIOL[MX MacC, 3aKOHOMEpPHOCTeMr
VM3MEHEeHUs] CKOPOCTM XUMHWUYECKOW peaklMW, HarpaBleHusi CMelleHUs
XMMUUECKOTO PaBHOBECHS B 3aBUCMMOCTH OT Pa3/IMUHbIX (DaKTOPOB;

— KaaccuuIMpoBaTh XUMHUeCKHe 3/IeMeHTbl, HeOpraHUuueckue BelllecTBa,
XUMUYECKHe peakLUu (110 YMC/Ty U COCTaBY YUaCTBYIOLIMX B PeakLMy BelleCTB, T10
TerJioBoMy 3¢ (eKTy, MO arperaTHOMy COCTOSIHUIO peareHTOB, M0 W3MEHEeHUIO
CTerleHeld OKUC/IeHUSI XUMHYEeCKMX 3/IeMEHTOB, 0 OOpaTUMOCTH, I10 Yy4YaCTHIO
KaTa/M3aTopa);

— XapakTepH30BaTh (OMMCHIBATH) OOIMe XWUMHUeCKWe CBOWCTBA BEIIEeCTB
Pa3/IMYHBIX K/1aCCOB HEOPTaHUYECKUX COeJUHEeHUM, MOATBEPXKAasi 3TO ONKUCAHUe
rnpuMepaMM  MOJIeKYJISPHBIX YW WOHHBIX  ypaBHEHWM  COOTBETCTBYHOLUX
XUMUUECKUX PeakLvi;

— COCTaB/ISATb YPaBHEHUA: 3EKTPOJMTHUYECKOW [JAUCCOLMALMA  KUCJIOT,
mie/ioued ¥ CoJied; TMOJIHbIe W COKpAllleHHble ypaBHEHUS peaklUUd KWOHHOIO
oOMeHa; peakIWii, TIOITBEP>K/IAIOIIHX CYIIIeCTBOBAHNE TeHeTUUeCKOU CBS3U MEXKIY
Bell[eCTBaMHU Pa3/IMUHbIX K/1aCCOB;

— pacKpbIBaTh CYILIHOCTb MPOLECCOB TUAPO/IM3a COJIed MOCpPe[CTBOM

COCTaBJIeHUsI KPaTKHMX MOHHBIX U MOJIEKY/ISIDHBIX YPaBHEHUW peaKLUid, CYIIIHOCTb



OKHCJIUTE/IbHO-BOCCTAHOBUTE/TbHBIX ~ peaklMii  TOCPeACTBOM  COCTaB/IeHUS
3JIEKTPOHHOTO OajlaHca 3THUX peakI[ui;

— TIpe/icKa3bIBaTh XapaKTep Cpe/ibl B BOJIHbIX paCTBOPAX COJIel;

— XapakTepu3oBaThb (OINUChIBaTh) (GH3MUeCKUe U XUMHUUeCKHhe CBOMCTBa
MPOCTBIX BellleCTB (KUCIOPOJ, O030H, TpaduT, anmas, KpeMHHWM, a30T, ¢ocdop,
cepa, XJ10p, HaTpUM, KaJuki, MarHuM, Kaabl[W, aIFOMUHUUN, >KeJie30, Me/lb, [TUHK,
cepebpo) W 00pa30BaHHBIX MMH CJIOKHBIX BeIleCTB, B TOM YMC/Ie HMX BOJHBIX
pacTBOPOB (aMMHaK, XJI0POBOJIOPOJl, CcepoBojopoA, okcuabl yriaepoaa(ILIV),
kpeMmuusi(1V), azora(l, II, III, IV, V) u pochopa(Ill, V), cepri(IV, VI), ceprucras,
cepHasi, a30THasi, (ocdopHas, yrojibHasi, KpeMHUeBas KHUC/IOTbl, OKCHUJbI U
ruApokcuabl MetauioB [A—IIA-rpynm, amtomunus, meau(Il), nuHka, xeneza(Ill u
11I));

— TIOSICHSITh COCTaB, OT/e/IbHbIe CITIOCOObI TTO/TyYeHUs] M CBOMCTBA CJIOXHBIX
BelrecTB (KMC/IOPO/iCofiepKallyie KUCIOThI XI0pa, a30TUCTast, 00pHasi, yKCyCHast
KUCJIOTBI U UX COJH, rajoreHu/ibl KpemHus(IV) u pocdopa(Ill u V), nepmanranat
Kaulusi;

— OINHKChIBaTh pOJb Ba)KHEMIIMX U3ydyaeMbiX BeIlleCTB B TIPUPOAHBIX
Tripoiieccax, BAUsIHUE Ha >KUBbIe OpraHW3Mbl, IPUMeHeHUe B Pa3/IMUHbIX OTPac/six
9KOHOMMKH, UCIOJ/Ib30BaHWe [Jid CO3/laHHsl COBPEeMEHHbIX MaTepuaioB W
TeXHOJIOTHM; TIPOBOAMThL peaklvM, TIOATBepyKJarollye KaueCTBeHHbIM COCTaB
Pa3/IMYHbIX BEITeCTB, PaClio3HaBaTh OIBITHLIM MYTEeM COZiepsKallfiecs: B BOAHBIX
pacTBOpax WOHBIL: XJIOpWA-, OpoMug-, woguz-, cynbdart-, docdar-, xKapboHaT-,
CUNUKaT-, CynbGUT-, Cy/JbQUA-, HUTPAT- U HUTPUT-UOHBI, TUAPOKCHU-UOHBI,
KaTHOHbl aMMOHUs, MarHus, Ka/blLiUs, aJlOMHUHUS, >Xene3a(2+) u >kemnesa(3+),
Meau(2+), LIMHKa;

— 00BSICHATH U MPOTHO3UPOBATh CBOMCTBA BaXKHEMIIINX W3yUaeMbIX Bell[eCTB
B 3aBMCHMMOCTH OT UX COCTaBa U CTPOeHUs], MpUMeHeHUe BellleCTB B 3aBUCUMOCTHU

OT WX CBOMCTB, BO3MOXHOCTb TIPDOTE€KaHUsI XWMHUUECKUX TIpeBpallleHUid B



Pa3UUHBIX YC/IOBUSAX HA OCHOBE PACCMOTPEHHBIX 3/IEMEHTOB XUMHUYECKOU
KWUHETUKU 1 TEPMOJMHAMUKW;

— BBIUUC/IATb OTHOCUTEJIbHYIO MOJIEKY/ISIPHYIO U MOJISIDHYIO MacChl Bell|eCTB,
MacCCOBYIO JI0JIF0 XMMUUeCKOT0 3jieMeHTa 1o (opMyJie coelMHeHNs, MaCCOBYIO
JI0JII0 BellleCTBa B pacTBOpe, MOJIbBHYHO [I0/IF0 XHMHYECKOTrO 3jeMeHTa B
COeIMHEHUU, MOJIIPHYIO KOHI[eHTPAl[ui0 BelllecTBa B pacTBOpe, HaXOJUTh
npocTeiiiiyto (opMyJy BelllecTBa [0 MaCCOBBIM UM MOJIbHBIM JI0JISIM 3/1eMeHTOB,
TIPOBO/IUThH PacyeThl M0 YPaBHEHUSAM XUMHUUECKUX Peakidii C yueToM HeZloCTaTKa
OJTHOTO U3 peareHToB, MPAaKTUUeCKOTO BhIX0/Ia TIPOAYKTA, 3HaUeHUsI TeIJIOBOT'O
3¢ dekTa peakiyu, onpesessiTh COCTaB CMeCew;

— pelllaTh pacyeTHbIe 33/lauM M0 W3yuaeMbIM TeMaM Kypca XUMUU pa3/InuHbIX
THUTIOB U YPOBHSI CJIOXKHOCTH, B TOM UKCJ/ie OJTMMITUA/IHbIe, BbIOMpAasi afleKBaTHYIO
bu3MUeckyro Mojenb, C WCIOJAb30BaHUEM 3aKOHOB U (HOPMYJI, CBSI3bIBAIOIINX
¢bur3uueckre BeTMUUHBI;

— cobmogate TmpaBWia Oe3omacHOM paboTel B JlabopaTopuM  MpU
WCTIO/Tb30BaHUN XUMHUECKOW TOCy/bl UM O00OpY/JOBaHHS, a TakKe IIpaBHUIa
oOpailleHHs1 C BeIllecTBaMU B COOTBETCTBUM C WHCTPYKIUSIMH BBITIOJIHEHUS
7abopaTOpPHBIX OMBITOB M TIPAaKTUUECKUX pabdOT 10 TIOMy4YeHHI0 W COOMpPaHHIO
razoobpasHbix BellleCTB (aMMHUaka U YIJIEKACIOTO Ta3a) U  peIIeHuto
9KCTIepUMEHTalbHBIX  3a/lad 10 TeMaM Kypca, TIpPeJCTaB/sTh pe3y/bTaThl
9KCIiepuMeHTa B (hopMe BBIBO/IOB, ZI0Ka3aTe/bCTB, I'Pa(UKOB, Tab/IMI] U BLISB/ISATD
IMIUPUUECKUEe 3aKOHOMEPHOCTY;

— MPYMEHSTh OCHOBHBIE OTepaliiy MbICJTUTE/IbHOM /leaTeTbHOCTH (aHaIu3 1
CWHTe3, CpaBHeHMe, 0000IIeHHe, CHCTeMaTH3al[{l0, BbIB/IEHHE TPUUUHHO-
C/e[iICTBEHHBIX CBsI3€M) MPY U3yUYeHUU CBOKCTB BeIeCTB U XMMUUECKUX peakLuH,
B/IaZIeTh eCTeCTBEHHO- HayYHBIMU MeTO/laMH T03HaHus (HabmroieHue, u3MepeHue,
MOZie/TMPOBaHue, SKCIePUMEHT (peasbHbIM U MbICJIEHHBIN);

— TIpUMeHATH TIpaBWIa Oe3omacHoro obOpalrieHusi C  BeIecTBaMH,

HCII0/Ib3YyEMBIMU B HOBCE,D;HEBHOI‘/JI JKU3HH, TIIpaBW/Id TIIOBeJEHUA B ILeIdX



cOepe)xeHUsI 37I0POBbsi U OKpY)Katollleli TPUPOJHOW Cpefibl, TMOHUMAaTb Bpe[
(ormacHOCTb) BO3JEUCTBUSI HAa J>KMBbIe OPraHU3Mbl OIpe/e/IeHHbIX BeLeCTB,
TIOSICHSITh Ha TIPUMepax CrocoObl YMeHbIIIeHHs U MpeJOTBpallleHusl UX BPeJHOT0
BO3/leliCTBUS, 3HaUeHNe KUPOB, Oe/TKOB, yIJ/IeBO/I0B [ijisi OpraHr3Ma YesioBeKa;

— MCI0JIb30BaTh MOJIy4YeHHbIe TIpe/icTaBieHus 0 cepax NpodecCuoHaIbHOU
JesITe/IbHOCTH, CBS3aHHBIX C HAYKOW U COBPEMEHHBIMU TeXHOJIOTUSIMHU, KaK OCHOBY
A 1podecCMOHANbHOM OpMEeHTaluu M JJI1 OCO3HAaHHOTO BbIOOpA XUMHUM Kak
NpodWILHOTO TIpeAMeTa TIPU TPOJO/DKeHHH O00yueHHsi Ha YPOBHE CpeHero
ob1riero obpa3oBaHms;

— y4acTBOBaTh B [IPOEKTHO-UCC/Ie[0BATE/IbCKOM 1eATeIbHOCTH XUMUYECKOU

1 XMMHKO-3K0JIOTUUeCKOU HalIpAdBJIEHHOCTHU.



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
Mcna
HaumenoBanue
No KosuuecrBo | OcHOBHoOe OcHoBHBbIE BUABI 00op
pas/iesioB U TeM
n/n 4acos co/iep)KaHue AeATe/IbHOCTH LIeHT
NMpPOrpamMMbl
pocT
Pa3zpen 1. [lepBoHauanbHble XMMUYECKHE TOHATHS
1.1 XUMUS — BaXKHas 2 XUMHUS — BaKHast BrimonHenue
obs1acThb obacThb TBOPUECKUX Lud
eCTeCTBO3HAHUS U eCTeCTBO3HAHUS U 3a[jaHui, nmabo
TpaKTUUeCKou TpaKTUYeCKoun PacKphIBaIOIUX Rele
JlesiTeTbHOCTH JlesiTeIbHOCTH pOJIb XUMUU B Haty
yesioBeKa yesioBeka. [IpaBusa TIPUPO/Ie U >KU3HU JlaTy
6e3omacHOro yesioBeKa, e€ CBSI3b C | TeMIl
obparrieHus JPYTMMH HayKaMU. Habo
Bell[eCTBaMU U [TpoBenenue XUMF
nabopaTOpHBIM 9KCIIepUMeHTa: — 1ocy
obopyioBaHUEM. N3yuenue u peax’
YucTblie BelljeCcTBa U OMUCcaHue
cMecu (hr3UUeCKUx CBOWCTB
00pas31oB
HeopraHu4YecKnux
BelljecTB. — [IpaBusia
paboThI B

nabopaTopuu 1
TIPUEMBI 00OparIeHust
C 1ab0paToOpHBIM
000py/IoBaHUEM. —




Pa3nenenue cmeceit

1.2

BeijectBa u
XUMHUUeCKHe
peakLumn

ATOMBI, MOJIEKY/JIBI,
XUMUUECKHEe
3J/IEMEHTHI.
Berjectsa
MOJIEKYJ/IIPHOTO U
HEeMOJIEKYJ/ISIPHOTO
CTPOEHMUSI.
Xumuueckas
dbopmya.
OTHOoCuTe/NbHAs
aToMHasl Macca.
OTHocuTe/NbHAas
MOJIEKY/ISIpHast
macca. MaccoBas
JlOJIs XUMHUU€eCKOT 0
3J/IeMeHTa B
COeJIMHEeHUH.
KommuecTBo
BelllecTBa.
MonsipHas Macca.
Pacuetsl 110
dhopmynam
XUMHUECKUX
COeIMHeHUM.
MossipHast Macca
CMeCH BelLeCTB.
MovJibHas foms
XUMUUECKOI0
3j/IeMeHTa B

BrisBienuve
pasinumii Mexay
(hu3MyecKkumMu 1
XUMUUECKUMU
SIBJIEHUSIMHU.
Pacrio3HaBanue
(bu3MYecKux u
XUMHUYECKUX
SIBJIEHUU
OrnpegeneHuve
TIPU3HAKOB
XUMHUUECKUX
peaxiiii, yCI0BUM
VX MPOTeKaHHSI.
PaccranoBka

K03 ULEeHTOB B
CcXeMax XMMHYeCKUX
peaxLui.
[IpoBesenue
BBIYMCJIEHUM T10
dhopmynam u
ypaBHEHUSIM
XUMUUECKUX
peakiuHu.
IIpoBenenue
JKCIeprMeHTa —
Ornvcanue
(bU3MUYeCcKrx CBOMCTB
o0pas31joB

Lnd
nabo
Rele
Harty
JaTa:
TeMI]
Habo
XUMF
Tocy
peak




COeIMHeHUH.
Xumunyeckas
peakuys U ee
TIPU3HAKU. Y CJTOBUS
MPOTeKaHus
XUMUYECKUX
peakiuu. Turbl
XUMHUYECKUX
peakuuii. PacueTsl
M0 XUMHUUECKUM
yPaBHEHUSIM

HEOpPraHUuYecKrux
BeIl|eCTB — MEeTaJlIOB
Yl HEMeTaJuIoB. —
Habmronenue
(bu3rUecKux u
XUMUUECKUX
SIBJIEHUM. —
Habnrogenue u
orvcaHue
TIPU3HAKOB
MpOTeKaHus
XUMUUECKUX
peakLi pasHbIX
TUIOB. Perienuve
PacyéTHBIX 3a7ay 110
¢dbopmynam u
yPaBHEHUSIM
XUMUUECKUX
peakLvii pa3/InyHoOro
YPOBHSI CJIO)KHOCTH,
B TOM UHCJIe

OJIUMITUA/THBIX
Hroro 10
Pa3zpen 2. Bo3ayx. IlonsaTue o razax. Kuciopog. Okcugbi
IIpexncraBnienus o [IpoBenenue Lud
Bosgyx. Iloudarue o rasax. Bosgyx. 9KCIIepUMeHTa — nabo
2.1 rasax. Kuciopog. 3 3akoH ABorazpo. O3HakomiIeHHe C Rele
Okcugpl OTHocHuTeNnbHas oOpa3ijamMu OKCH/IOB Haty

IIJIOTHOCTH I'a30B.

H OIMMCaHue Uux

JlaTy




Onpepgenenve TeMII
OTHOCHUTE/IbHOU CBOWCTB. — Habo
MOJIEKYISIPHOU [Tonyuenue, XUMFE
Macchbl cobupaHue ocy
ra3zoobpa3Horo KHC/I0pPO/a, peak’
Bell|eCTBa M0 M3y4eHue ero
W3BECTHOM cBOMCTB PelieHue
OTHOCUTE/IbHOU pacuéTHbIX 3a/1a4 10
TJIOTHOCTH. yPaBHEHUsIM
OO6BémHBIE XUMUUECKUX
OTHOLLIEHUS Fa30B peakuu 1
MPU XUMUUECKUX TePMOXUMUUECKUM
peakiusix. ypaBHEHUSIM
Kucnopog. O30H. Pas/IMYHOro YpPOBHS
TerioBoii 3 ekt CJIOXKHOCTH, B TOM
XUMHYECKOH YyKC/Ie OTMMITUAHBIX
peaxkLumn
2.2 Bopgopog. [Tousatue Bopopog. CsolictBa IIpoBenenue Lud
0 KHMCJIOTaX U COJISIX BOZIOpPO/JaA. 9KCrepyuMeHTa — nabo
[Tonyuenue u [Tonyuenue u Rele
ripUMeHeHue cobupaHue Hatu
Bogopoza [lonstue BOZOpOJa. — JaTya
0 KMCJIOTax U COSIX B3aumozeiictBue TeMII
KHCJIOT C MeTa/laMd | Habo
PerieHrie pacuéTHBIX | XUML
3a/,a4 1o 1ocy
ypaBHEHUSIM peax’
XUMHUYECKUX

peaxiiyii, B TOM
qucsie




TEePMOXUMHYECKHUM

Bopa. Bosa kak

aCTBOPUTeJIb.
P P IIpoBenenue
PacTBOpHL.
JKCIepuMeHTa —
Hacebimjennsie u
[Ipurorosnenue
HeHacChbIlLleHHbIe
pacTBOpPOB C
pacTBOPHI. .
orpezenéHHOU
PactBopumocCTh N .
MacCOBOM J0/1ei
BellleCTB B BOJie. .
PacTBOPEHHOIO
Criocobwr
BelecTBa. Pemenne
Bopa. PacTBopel. BbIPaKeHUs
3a/1a4 C
2.3 [Tonsitue 06 KOHI[eHTpaLiH
VICI10/Ib30BaHeM
OCHOBaHUSAX pacTBOpOB: .
TIOHATHUM «MaCcCoBast
MaccoBast o1
[l0/1s1 BellleCTBa B
pacTBOPEHHOI'0
pPacCTBOpE»;
BellleCcTBa, MOJIsIpHas
«MOJIAPpHAsA
KOHL|eHTpaLus.
KOHLIeHTpaLys», C
Xumuyeckue
. VICII0/Ib30BaHeM
CBOWCTBA BOJbI.
KPUBBIX
[Mousitre 06
PacTBOPUMOCTHU
OCHOBaHMUSIX.
VHuKaTopel
2.4 OCHOBHBIE KJIaCChI Knaccudukariys CocraBnenue
HeopraHuyeckKux HeopraHuyeCcKux dhopmyn OKCHIOB,
COoeJIJMHeHUN COeJIMHeHUN. KUCJIOT, OCHOBaHUH,
Okcuppl. COJler U ux
I'mppokcuppl. Ha3BaHUM 110
Kucnotel. MeKIYHapOJHOU
OCHOBaHus HOMEHKJ/IaType.




pacTBOpUMBIe
(wénoun) u
HepacTBOPUMBIE.
AmMdoTepHbIie
OKCU/IbI U
ruApokcubl. Comu.
dusnueckue u
o0111ie XUMHYeCKHe
CBOWCTBA
repeurc/ieHHbIX
KJ/1aCCOB
HeOpraHuyeCcKux
COeJIMHEeHUM, UX
o0111He crioco0Obl
MOy YeHus,
TIpUMEHeHHUe.
['eHeTHUeCKast CBS3b
MeXJy Kaaccamu
HeopraHuyecKux
coeJIMHEeHUM

CocraBieHue
MOJIEKYISIPHBIX
ypaBHEHU! peakLyi,
WJITIOCTPUPYIOILIUX
XUMHUUEeCKHe
CBOMCTBA U CTIOCOOBI
TI0/TyueHusi BellleCcTB
M3y4eHHbIX
KJIaCCOB/TPyIII, a
TaKxe
TIO/ITBEP>K/JAIOLIUX
reHeTUYeCcKYH0 CBSI3b
MeX1y HUMU.
IIpoBenenue
9KCrepyuMeHTa —
Ornpegenenuve
pPacTBOPOB KUCJIOT U
11es104en ¢
TIOMOLL[bIO
WHUKATOPOB. —
B3aumopeiicTBue
KHUCJIOT C
MeTaJljlaMH, peakLyi
HeuTpaau3alum.
Peaknus
HelTpanu3aluu. —
B3aumoseiicTBue
pacTBOpa CepHOi
KUCJIOTBI C OKCUZIOM
meau (I1). —




[Tonyuenue
HepacTBOPUMBIX
OCHOBaHUM U
V3yuyeHue ux
CBOMCTB. —
BrITecHeHMe OHOTO
MeTasuia JpyruM 13
pacTBopa CO/H. —
B3aumogeiicTtBre
TUIPOKCH/IA LIMHKA C
pacTBOpaMu KUCJIOT
Y 11jeJi0uent. —
Pewienue
9KCIepUMEHTa/TbHbIX
3a/1a4 110 Teme
«OCHOBHBI€ K/1aCChl
HeOpraHu4YecKnx
COeIMHEeHU».
PelieHrie pacuéTHbBIX
3a/1a4 1o
ypaBHEHUsIM
XUMHYECKUX
peakLvii pa3HbIX
TUIIOB U yPOBHEMN
CJI0XKHOCTH, B TOM
yMCIIe OJIMMIINAJAHBIX

Utoro 15

Pazpgen 3. [Iepuoanueckui 3akoH U Ilepuoanueckas cucreMa XMMHYECKHX 3.




3.1

[Tepuoauueckuii
3aKOH U
[Tepuioguueckas
cucremMa
XUMHUYECKUX
snemeHToB /1.,
MenpeneeBa.
Ctpoenue aToma

[Tepuoguueckuii
3aKOH XMMUUYeCKUX
snemenToB /..
MeHnpeneeBa u
CTpPOeHHe aToMa.
CocTtaB aTOMHBIX
sanep. CTpoeHue
3/1eKTPOHHBIX
000/10ueK aTOMOB
nepBbix 20
XUMHUYECKUX
3/1eMEHTOB
[Tepuoguueckou
CUCTeMbI
XUMHUYECKUX
snemeHToB [I.1.
MenpgeneeBa.
3aKOHOMEepHOCTH
H3MeHeHUs1 CBOMCTB
aTOMOB pajiyca
aTOMOB XMMUUECKUX
3/71eMeHTOB,
MeTas/VInueCcKux 1
HeMeTaJl/TMueCKux
CBOMCTB 10 Tpynnam
Y TIeproJiaM.
N3meHeHue
KUCJIOTHO-OCHOBHBIX
CBOWCTB
CoeIMHEeHMI

MogenupoBaHue
CTPOeHUe aToMa,
SHepreTUUecKux
YPOBHeM U
TOIypOBHEH TpU
TIOMOIIY PUCYHKOB,
3/1eKTPOHHBIX
KOH(Urypaluii u
3/1eKTPOHHO-
rpaduueckux
¢dbopmy.
OOBsICHeHUe 00IIMX
3aKOHOMEpHOCTe! B
V3MeHeHUU CBOMCTB
XUMHYECKUX
3/IEMEHTOB.
IIporHosupoBaHnue u
XapaKTepUCTHKA
CBOMCTB
XUMHYECKUX
3/IEMEHTOB U UX
coeIMHEeHUM Ha
OCHOBaHUM
3aKOHOMEpPHOCTeN
[Tepuoanueckoi
CUCTEMbI
XUMHUUECKUX
3/1eMEHTOB.
Brinosninenue
SKCIepyUMeHTa —

Lud
n1abo
Rele
Haty
JlaTy
TEMIT
Habo
XUMF
ocy
peak’




XUMUYECKUX
3/1eMEeHTOB B
repuojax u
rpyIax.
XapakTepucTuka
XUMHUYECKOT O
371eMeHTa M0 ero
TOJIO)KEHHIO B
[Tepuoguueckou
cucreme [1.1.
MenpgeneeBa

O3HakomiIeHHe C
obpa3ijamu
MeTa/uIOB U
HeMeTasUIOoB.
NnpvBupyanbHbie
VI/TU TPYNIIOBbIE
TIPOEKTHI 10 TeMe
«Ilepuoanueckuii
3aKOH U
ITepuoanueckas
cucrema
XUMHYECKUX
snemeHTtoB [.1.
Menpeneesa.
Ctpoenue aToMa»

3.2

XuMUueckKasl CBsI3b.
OxucIuTenbHO-
BOCCTaHOBUTE/IbHbIE
peakuuu

XuMHueckasl CBSI3b,
eé BUJbL.
MexaHu3MbI
obpa3oBaHust
KOBaJIeHTHOU U
VIOHHOM CBSI3H.
OJIeKTPOHHbIe U
CTPYKTYPHbIE
(hopMybI BelecTB.

KaTtnoHb! ¥ aHMOHEIL.

Kpucrammueckue u
amop@HbIe
BelecTBa. TUITbI
KPUCTa/UTMYeCKUX
peléToK.

MopenupoBaHue
CTPOEHUSsI MOJIEKY/T
TIPU TTOMOILIU
PUCYHKOB, MO/iefneu,
3/IeKTPOHHBIX U
CTPYKTYPHBIX
dhopmy.
PaccranoBka

K03 hUI[eHTOB B
cxemax
OKHUC/IUTETbHO-
BOCCTAaHOBUTEJ/IbHBIX
peakLiyii MeTo0M
3JIeKTPOHHOTO
HanaHca.

Lud
nabo
Rele
Haty
JaTy
TEeMIT
Habo
XUMFE
1ocy
peax’




OKUCTUTeNBHO-
BOCCTAHOBUTEJ/ILHEIE
peakiu

[IpoBegenue
JKCIIep¥MeHTa —
OTIBITHI,
W/UTIOCTPUpYIOLLe
OKUC/TUTE/IbHO-
BOCCTaHOBUTE/IbHbIE
peakuuu. PerieHuve
pPacyéTHBIX 3a/au 10
dbopmynam u
yYPaBHEHUSIM
XUMHYECKUX
peakLyii pa3HbIX
TUIIOB U yPOBHEMN
CJIO)KHOCTH, B TOM
YMCJIe OJIMMITMA/HBIX

Utoro 9
OBIIEE KO/IMYECTBO
YACOBIIO 34

ITPOI'PAMME




9 K/IACC

HaumeHnoBaHmue e
Ne KosnuectBo | OcHOBHOe OcHoOBHBIE BH/IbI e
pas3fiesioB U TeM
n/n 4acos cofiep)KaHue JAesTe/IbHOCTH 00
nporpamMmMsbI
e
po
Paszpen 1. BemecTBo M XuMHUecKasi peakijus
[ToBTOpEHUE U
yriay0/ieHre 3HaHUH
OCHOBHBIX pa3/e/sioB
Kypca 8 kiacca.
[Tepuoauueckuii
3aKOH U Peluenue
[Teproguueckas KauyeCTBEeHHbIX 3a/a4 U
cucTema pacyéTHBIX 3a/jau 110
XUMHYECKUX ypaBHEHUSIM
[ToBTOpEHKE U sneMmenToB /.. XUMUYECKHX peaki[ui.
1.1 yray6ieHre 3HaHUH 2 MeHpeneeBa. NuavBuyanbHble WU
0 BellleCTBe CTpoeHue BellleCTBa. | TPYIIOBbIe IIPOEKTHI:
XvMHueckast CBsi3b. [Teproanuecknii 3aK0H
MexMoJTeKyIsiHbIe O.U. MeHpeneeBa u
B3aUMO/IENCTBUSI. pa3BUTHe COBpeMEHHOMN
Turibl (bY3MKY U XUMUU
KPUCTa/ITNYeCKUX
peliéTok. OCHOBHBIE
KJ1aCChl
HeOpraHnuyeCcKux
COoeIMHEeHUN
1.2 OcCHOBHBIE 3 DJIeMeHThI OObsicHeHEe U Ly




3aKOHOMEpPHOCTH
MIpOTeKaHusI
XUMHAYeCKUX
peakLuii

XUMHYeCKOH
TepMOJUHAMUKH.
3akoH ['ecca.
CKopoCTh
XUMHUYEeCKOH
peakiuu. ®aKTOpHI,
B/IUSIIOLLIIE HA
CKOPOCTb
XUMHUYECKOU
peakuuu. [TouaTue o
XUMHUYECKOM
pPaBHOBECHH,
nipyHLmn Jle
[ITatenne.
OkucIUTenbHO-
BOCCTAHOBUTEIbHbIE
peakuuu

TIPOTrHO3UPOBaHVe
3aBUCUMOCTU CKOPOCTH
XUMUYEeCKON peakiun
OT pas/InYHbIX
(hakTOpOB.
ITporHo3upoBanue
BO3MOJKHOCTH
MPOTeKaHus
XMMUUECKHX peakLiui B
Pas3/IMYHbIX YCJIOBUSX.
Cocrasnenue
ypaBHEHUM
OKHUCTUTE/bHO-
BOCCTaHOBUTE/IbHBIX
peakLui C
HCI0/Ib30BaHUEM
MeTO/ia 3JIeKTPOHHOI'O
OanaHca. [TpoBezieHre
3KCIIepUMeHTa —
V3yueHure 3aBUCUMOCTU
CKOPOCTU XUMHUYECKON
peakLvU OT pPa3IUUHbIX
(akTopoB. — PelieHue
5KCIIepUMeHTa/TbHbIX
3a/jay 1o TeMe
«OKUCTUTENBHO-
BOCCTaHOBHUTEJ/IbHBIE
peakLum». PelieHuve
pacyéTHBIX 3a7a4
pas/IMYHOro YPOBHS

J1al
Re
XU

Tel
Hal
XN
I10

pe.




CJI0’KHOCTH, B TOM
YyuCie OIMMITUA/HBIX,
1o TeMe «OCHOBHbIE
3aKOHOMEpPHOCTH
MPOTeKaHusl
XUMHUYECKUX peaki[yii»

1.3

OJIeKTPOJIUTAYECKast
JIccoLaLyst.
XumMuyeckue
peaxkLyy B
pacTBopax

DJIEKTPOJIUTUUECKast
JuccoLyaliys.
XUMHUUecKue
peakiyu B
pacTBopax.
CunbHBIE U c/1a0ble
371€KTPO/TUTHI.
CreneHb
JIUCCOLMALIYH,
KOHCTAHTA
JIUCCOLMALUH.
HNonHoe

TpoK3Be/ieHre BO/IbI.

Bopgoponnbiv
ToKasarersb.
Peakuin HOHHOTO
obmena. 'maponms
coJien

CocraBnenue
ypaBHeHUI
JIMCCOLIMaLU KUCIIOT,
1je104eit U conen,
TMOJIHBIX U
COKpAIEHHBIX UOHHBIX
ypaBHeHUH peakiuii
WOHHOT0 0OMeHa,
KpPaTKHUX UOHHBIX
yPaBHEHUM peakLui
TUZIPOJIM3a COJIeN.
[IpoBeseHue
JKCIepyMeHTa —
Peakin HOHHOTO
obmeHa. —
Pacnio3sHaBanue
pPacTBOPOB COJIeN C
MOMOILIBI0 UHAMKATOPA.
— Pacnio3HaBanue
HeopraHuuyecKux
BelLleCTB C MTOMOILIbI0
KaueCTBeHHbBIX peaklui
Ha HOHBIL. — PelieHne
9KCIIepUMEeHTa/IbHbIX

Jiaf
Re
XU
pH
Tel
Ha
XU
o

pe:




3a/jay 1o Teme.
Peluienue
KaueCTBeHHbIX 3a/a4 U
pacyéTHBIX 3a7a4
Pas/IMYHbIX TUIIOB U
YPOBHEM C/IOXKHOCTH, B
TOM 4HCJIe
OJIMMITUA/IHBIX, 10 TEME

«DJIEKTPOTUTAYECKAST
JccoLaLysl.
XUmMuyeckue peakliuu B
pacTBOpax»
Hroro 8
Pa3pen 2. HemeTanabl 4 X COe/JMHEHUS
2.1 OO6rast 2 Ob6rmias [TpoBeseHue Ly
XapaKTepUCTHKa XapaKTepUCTHUKa 5KCIlepyMeHTa — nal
XUMHUUECKUX HeMeTaJl/IoB. O3HakomIIeHHe C Re
sneMeHTOB VIIA- I'anorensl. Xmop u oOpa3liaMu MMPUPOJHBIX | XU
rpynnsl. ['anoreHsl ero BakKHeu1I1e XJIOpY/I0B pH
COoeIMHeHUs (rasmoreHu10B). — Ter
V3yyeHrie CBOUCTB Hal
COJISTHOUM KUCJIOTHI. — XU
KauecTtBeHHbIe 1o
peakLy Ha XJIOpUJ-, pe:

OpoMuI- U UOU/T-
HoHbl. — [Tonyuenue
COJISTHOU KUCJIOTBI,
v3yyeHue eé CBOUCTB.
Pemenne




KaueCTBEHHbIX 3a/lay U
pacuéTHBIX 3a/1a4
BBICOKOT'O YPOBHSI
CJI0)KHOCTH U
OJIMMITUA/IHBIX, TI0 TEME

«I"a;moreHsb»
IIpoBeseHue Ly
SKCIIepUMeHTa — Jial
N3yueHne XuMUYECKUX Re
CBOMCTB pa30aBiieHHOMN XU
CepHOM KUCJ/IOThI. — pH
ITpoBenenne Tel
KaueCTBEHHBIX peaklyi | Hal
06 Ha cynbGua-, CynbUT- | XU
ast
Oo6mas R U cynb(dar-uoHbI o
XapaKTepUCTUKa
XapaKTepuCTUKa Peluienne pe:
XUMHUYECKUX
XUMUYECKHUX KaueCTBEeHHbIX 33734 U
2.2 s71eMeHTOoB VIA- . A
3/ieMeHTOB VIA- . pacuéTHBIX 3a/a4
. rpynmnel. Cepa u eé
rpynnel. Cepa u eé . Pas/MYHbIX TUMOB U
Ba)KHeMUILIre .
COeIMHEeHUsI YPOBHEM CJIOXKHOCTH, B
COoeIMHeHUst
TOM 4HuCjIe
OJIMMITUAJHBIX 110 TemMe
«Cepa u eé
COeIMHeHUs»
NupvBuyanbHble WU
CPYIIOBBIE MIPOEKTHI 110
teme «Cepa u ee
COeIMHeHUs»
2.3 OO6mmas O6mas [TpoBenenue Ly




3KCIIepUMeHTa — Ja
N3yueHne XuMUUYECKUX Re
CBOWCTB coJier XU
aMMOHUS. — pH
KauectBeHHasi peakLusi Tel
Ha VIOH aMMOHHUS U Hal
docdar-roH. — XU
[TonyueHne amMmmMuaka u o
XapaKTepUCTHKA H3yueHre ero CBOMCTB. pe:
XapaKTepUCTHUKa N
371eMeHTOB VA- — M3yueHue CBOMCTB
XUMUYECKUX N
rPyMIibl. A30T U ero a30THOU KUC/IOTHI.
371eMeHTOB VA- -
Ba)KHeu1Ie Peluenue
rpymnmsl. A3oT,
COeIMHeHUs.. KauyeCTBEeHHbIX 3a/1a4 U
dbocdop u ux .
®ocdop u ero PacuéTHBIX 3a/lau
COeIMHEeHUsI
COeIMHeHUst BBICOKOI'O YPOBHS
CJIOXKHOCTU U
OJIMMITUAJHBIX 110 TemMe
«A30T ero
COeIMHeHUs»
NuavBuyanbHble WU
TPYIIOBBIE MPOEKTHI 10
TemMe «A30T, pochop u
UX COeJMIHeHUsI»
O6mas O6mas [TpoBeaeHue Ly
XapakKTepucTuKa XapaKTepUCTUKa 9KCIIepUMeHTa — Jal
XUMUYECKUX 371eMeHTOB I[VA- Apcopbryst Re
2.4 sneMeHTOB [VA- CpyNIbl. YTepoa u pPaCTBOPEHHBIX BellleCTB | XU
IPyIIIbL. YT/Iepos u €ro Ba)KHelllire aKTUBUPOBaHHBIM pH
KPeMHUM, UX COeIMHEeHUS. yryieM. — [lonyueHue, XU
COeIMHeHUs Kpewmnuii 1 ero cobupaHue, 110




BayKHeHIIe
COoeIMHEeHUSsT

pacrio3HaBaHue U
V3y4yeHue CBOUCTB
YIJIEKUCJIOTO rasa. —
B3avmMHble
TrpeBpalLeHust
KapOOHATOB M
I'MIpoKapOOHATOB. —
KauecTtBeHHbIe
peaki[uu Ha KapOoHaT-
Y CU/TMKAT-UOHBI. —
[TonyueHue okcuja
yriepoga(IV) u
H3yueHre ero CBOMCTB.
— Pelienune
5KCIepPUMEHTa/TbHbIX
3a/lay Mo TeMe
«Baxneimme
HeMeTasl/Ibl U UX
coefiuHeHUs». PerieHue
KaueCTBeHHBIX 3a/Jjay U
PacyéTHBIX 3a7a4
pa3MYHbIX TUTIOB U
YPOBHEM CJIOXKHOCTH, B
TOM UHCJIe
OJIMMITUA/IHBIX, 10 TEMe
«Yrnepog v KpeMHUMN U
UX COeJJHeHUsI»

pe.

HToro

13

Pasgen 3. MeTa/l/ibl 1 UX COeJMHEHHSA




Ob1jas LIy
XapaKTepUCTUKa [IpoBenenue nal
XUMHUYECKUX 3KCIIepUMeHTa — Re
3/71eMEeHTOB — B3aumogeiicTBre XU
MeTasuIOB Ha MeTaJJIOB C BOZOH, C pH
OCHOBAHMUM UX pacTBopamH coJiel U XU
TI0JI0KEHUS B KUCIIOT. PerieHne o
[Tepuroanueckoi KaueCTBeHHbIX 33734 U pe:
cucreme PacyéTHBIX 3a7a4
. XUMHUYECKHAX Pas/IMYHbIX TUIOB U
OO1ue cBoiicTBa .
3.1 snemeHToB /.M. YPOBHEH CJIOXKHOCTH, B

MeTaJslIoB
MeHnpeneeBa u TOM YMCTIe
CTPOEHHUs aTOMOB. OJIMMITUA/IHBIX, 10 TEME
O6mme xumuueckue | «OOIMe CBOWCTBa
CBOMCTBA MeTaslJIOB MeTaJsllIoB».
Koppo3ust metanoB. | WHAuBUAYya/lIbHbIE UIH
CryiaBbl MeTaslJIoB. TPYIINOBBIE MPOEKTHI M0
OO01He criocobbI Teme «CBOMCTBa
MOy YeHust MeTaJIJIOB U UX
MeTasl/IoB. TIpUMeHeHre»
OJIEKTPOJIU3

3.2 Baxkueliive Mertasibl A-rpyri. [IpoBefeHue Ly

MeTasl/ibl U UX [ITenouHble MeTaNbl | SKCIepUMeHTa — nal

COoeIMHeHUsI Y UX BaXKHEUIIIHe OxkpaimBaHue Re
COeJJiHeHUS!. TJlaMeHHU COJIIMU XU
[IlenoyHO3eMesibHBIE |  MeTasuIOB. — pH
MeTaJsuibl, MarHUi U B3aumopeiictBue Tel
UX BaKHeUII1e TUAPOKCU/IOB HATpUs U Hal
COeJIJTHeHUSI. KaJIbLIUS C OKCU/IOM XU
AJTFOMUHMI U €ro yryiepojia (IV) u 1o




Ba)KHEUIIe
CoeITMHEeHUS.
Mertannel b-rpyrm.
Menb 1 cepebpo H
X BaKHeHIIe
coenuHenusi. LIMHK u
ero BaXKHeHIIe
COeIMHEHMS.
JKenes3o u ero
BaKHEUIIe
CcoeIMHeHUsI

KUCJIOTaMU. —
ViccnenoBaHue CBOMCTB
KapOOHATOB U
rUIpoKapOOHaTOB
Kanbl[Usl, )KECTKOMN
BoAbl. — McciienoBaHue
aM(dOoTepHbIX CBONCTB
TUPOKCHUJIOB
aJIFOMUHUSA U LIMHKA. —
V3yueHue niporieccos
MOTyYeHUsI
TUAPOKCUJIOB JKee3a,
HX XUMUUeCKUX
CBOMCTB. — JKECTKOCTh
BO/ZIbI U METO/IbI eé
yCTpaHeHUsl. —
Peluenue
5KCIepUMEHTa/TbHbIX
3a/lay Mo TeMe
«BaxkHei1111e MeTaslIbl
1 UX COeJUHEeHUs». —
KauectBeHHbIE
peakL Ha UOHBI
MarHusi, KaJabLys,
aJIFOMUHUS, LIMHKa,
xemesa(2+),
xenesa(3+), meau(2+),
cepebpa(+1). Perierne
KaueCTBeHHbIX 3a/a4 U
pacyéTHBIX 3a7a4

pe.




Pa3/IUYHbIX TUTIOB U
YPOBHEM C/IOXKHOCTH, B
TOM 4MCJie
OTAMITHAIHBIX, TI0 TEMeE
«MeTanbl U UX
COeIHEHUS»
VuvBuyanbHble WU
[PYIIOBBIE TIPOEKTHI 110
TeMe «BaykHelme
MeTaJlJIbl U UX

COeIMHEeHUs»
Hroro 7
Pa3zpien 4. Xumus U OKpy)Kawlinas cpeja
BemiectBa u
Marepuasbl B )KU3HU
4.1 yenoBeka. OCHOBBI 2
5KOJIOTMYeCKOoM
rPaMOTHOCTH
Utoro 2
Pa3pen 5. O0001eHe 3HAHUI
5.1 [ToBTOpEHHE U 4 IToBTOpEHKE U BrimonHenue Oy
00061ieHMe 3HaHUH 000011[eHre 3HAaHUM, | 3KCIieprMeHTa — nal
OCHOBHBIX Pa3/iesioB M0JIy4YeHHBIX [Py Pemenne Re
KypcoB 8-9 KnaccoB W3yUeHUH Kypca 5KCIIepUMEeHTa/IbHbIX XU
xuMuM 8-9 KaccoB 3ajiay 1o Teme pH
«Mertasnnbl, HeMeTaIbl | Ter
Y VX COeJUHEHUS» Hal




Peluienue
KaueCTBeHHbIX 3a/a4 U
pacyéTHBIX 3a7a4
Pas/IMYHbIX TUIIOB U
YPOBHEeM C/I0XKHOCTH, B
TOM 4HCJIe
OJIMMITUA/IHBIX, 10
W3YUeHHbIM TeMaM

XU
10

pe.

Htoro 4
OBIIIEE KO/IMYECTBO
YACOBIIO 34

ITPOI'PAMME
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