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HOACHUTEJBHASA 3AITUCKA
O0mas xapakTepucTHKA Kypca

[Iporpamma 3J1I€KTUBHOTO Kypca « XMMUS B SKCIIEPUMEHTAX U 3a/iadax» (1anee
—nporpamma) coctaniena 1 10-11 kiraccoB Ha OCHOBE MOJI0KEHUN B TPEOOBAHUM:

—®DenepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTAaHAApPTa OCHOBHOTO
obmiero oOpazoBanmsi (YTBEpXKACH TMPUKA30M MUHHUCTEPCTBA IPOCBEIICHHUS
Poccuiickoit @eneparuu ot 31 mast 2021 r. Ne 287);

—ODenepasibHOM  00pa3oBaTEIbHOM  MpoOrpaMMbl  OCHOBHOTO  OOIIIETO
oOpasoBanus (yTBep:xkaeHa mpukazoM Munmnpocsemenus Poccun ot 18.05.2023 Ne
370; 3apeructpupoBaro B Muntocte Poccun 12.07.2023 Ne 74223).

[Ipu pa3paboTke mporpaMMbl HCIOJIB30BAIUCH CIEAYIOUIME HOPMATHUBHBIC
JIOKYMEHTBHI:

—VYxka3 Ilpesugenta Poccuiickont @enepanuu ot 28.02.2024 1. Ne 145 «O
Crparernn Hay4yHO-TEXHOJOTUYECKOTO pa3ButThs Pocculickoit denepannmny;

—KoOMIUIEKCHBIM ~ IUIAaH ~ MEPONPUATAM IO  MOBBIICHHKD  KadyecTBa
MaTeMaTHYECKOT0 M €CTECTBEHHO-HAYYHOTO 00pa3oBanus Ha nepuos 1o 2030 roga
(yrBepxacH pacnopsikenueM [IpaButenbctBa Poccuiickoit deneparum ot 19 HoAO0ps

2024 roga Ne 3333-p).

AKTYaJIbLHOCTH Kypca

AKTYyallbHOCTh Kypca «XUMHUSI B DKCIIEPUMEHTAX M 3ajaudax» 0O0YCIOBJICHA
HEO0OXOMMOCTBIO pa3pabOTKU CIIENUATBHBIX MporpaMM OOYYEeHHS M BOCTIUTAHMS,
CHOCOOCTBYIOUIMX TMOBBIIICHUIO KayecTBAa MaTEMaTH4YEeCKOIrO0 U ECTECTBEHHO-
HAy4YHOT'0 00pa30BaHusl, B TOM UKCJIE TPEAyCMaTPUBAIOIINX yTITyOJIeHHOE U3yUeHHE
y4eOHOTro mpeaMeTa « XUMHUsD.

[Ipennaraemplii KypCc MOONOJHSET M PACIIUPAET MPOrpamMMy Kypca XHUMHUHU
0a30BOT0 ypoBHs. Peanu3zaivs mporpaMMbl MO3BOJUT BBHIUTH 32 PAMKUA H3yYCHHUS
XUMUU Ha 0a30BOM YPOBHE, HCIMOJIB3ysS (OPMBI, OTIMYHBIE OT YPOUHBIX, H

o0ecneunThb yriyOJeHHOe H3yUYeHNEe XUMUHU Ha YPOBHE



OCHOBHOTO 00111eT0 00pa30oBaHUs.

[IporpaMmMa Kypca TmpeaycMaTpuUBaeT OpraHU3alldi0  Pa3HOOOpa3HOM
JESITEIIBHOCTH O0YYaloNInuXcs, UX aKTUBHOCTh U CaAMOCTOSITEIIBHOCTH, COYETAeT
WHIWBUAIYAIIBHYIO W TPYIIOBYIO paboTy, TpearnonaraeT MPOCKTHYI U
UCCIIEIOBATENBCKYIO ACSITENLHOCTb.

B mepByro ouepenp mporpaMma yjaelsieT 0co000€ BHHMAaHUE BBITOJHEHUIO
OOyYJaroIUMHUCS XUMHUYECKOTO JKCIEPUMEHTa — JIa0OpaTOpPHBIX OIBITOB U
MPAKTUYECKUX PAOOT, YTO MO3BOJIMT UM HA MPAKTUKE U3YUYUTh 3aKOHOMEPHOCTH
MPOTEKaHUSI XUMHUYECKUX MPOIECCOB, Pa3BUTh MPAKTUYECKUE YMEHUSI U HABBIKU
TJIAHUPOBAHMUS, TTOATOTOBKHU, IPOBEICHUS, aHATIN3a U HHTEPIPETAIIUN TTOJTYICHHBIX
AKCIIEPUMEHTATIBLHBIX PE3YJIbTATOB, HAYYUTHCS MPUMCHAITh TCOPETUICCKUC 3HAHUS
TUTs1 0O BSICHEHHSI XHMHUYECKUX TIPOIIECCOB, MTPOUCXO/ISIINX B TOM YHCIIE B CUTYaIIASIX
YKU3HEHHOT'O XapakTepa. Oco3HaHHOe BBITIOJIHEHUE XUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX Pab0T OyAeT CIOoCOOCTBOBATH MOBBINICHUI0 MOTHBALMU K
u3y4deHuto xumMui. [IporpaMMoit nmpeaycMOTpeHO TakkKe PEelIeHre 00yqaroIMMHUCs
KaueCTBEHHBIX U KOJMYECTBEHHBIX PA3JIMYHBIX TUTIOB U YPOBHEH CII0KHOCTH, B TOM
YHUCJIC OJIMMITMAIHBIX. BBIMOJHEHNIO XUMHUYECKOTO JKCIEPUMEHTA W PEIICHUIO
3a7a4 00sI3aTENIBHO JIOJDKHO TMPEANIECTBOBATh 3HAKOMCTBO OOYYAIOIIUXCS CO
CBSI3aHHBIMH C HUMH 3JICMEHTAMH COJICPKaHUSI.

[Iporpamma kypca «XuMHUSI B IKCIIEPUMEHTAX M 3a/1a4yax» MOXKET OBITh
BOCTpeOOBaHa 00yYarONUMUCS, KOTOPbIE MOTUBUPOBAHBI K OCO3HAHHOMY BBIOOPY

npodeccrii, CBI3aHHBIX C MPUMEHEHUEM XUMHUYECKUX 3HAHUM.

Iean u 3apaum Kypca
L]leny naHHOW TpOorpaMMbl — OOECHEYUTh WHAMBHUAYaJIbHbIE MOTPEOHOCTU

oOydJalmuxcsi B HM3yYEHWHM XUMHUU B YCIOBUAX, KOrja Y4eOHbIM miaH



o0pa30BaTeNbHON OpraHr3aluy MPeayCcMaTpUBaeT U3yueHHe YYeOHOro mpeaMera

«XuMusD» TOJIBKO HAa 6A30BOM YPOBHE.
[Ipepyaraemass  mporpaMma Y4YUTBHIBAET IICUXOJIOTO-TMEIaroruyecKue
0COOEHHOCTH COOTBETCTBYIOIIEH BO3pACTHOM KaTeropuu oodydarommuxcs. Ee
OCBOEHHE CIIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIMXCSl MHTEPECca K U3YUEHUIO XUMUU
U cepaM AesITeNbHOCTH, CBA3aHHBIM C XUMUEH, MOTUBAIIUN K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOIIETO MPO(UIIS M HAIPABICHHOCTH JIabHEHNIIIEro
oOyueHwus.

N3ydenue Kypca HalpaBieHO Ha (POPMHUPOBAHUE:

—CHCTEMBl XMMHYECKHX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOU
KapTHHBI MHpPA, KaK OCHOBBI JI MOHUMAHUS XHUMHUYECKOW CTOPOHBI SIBIICHUM
OKPY’KaIOILEr0 MUPa, OCBOCHHE SI3bIKA HAYKU;

—HHTEJUIEKTyaJIbHbIX CIOCOOHOCTEM UM HHTEpPEcOB OOydaroluxcs, Ha
MPOJIOIKEHNE 00YUEHHS Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHusl.

B paMkax perieHusi OCHOBHBIX 331a4 TPOrpaMMbl JIOJKHO ObITh 00€CTIeUeHO:

—MpUOOIIIeHne OOyYaloIMXCsl K CaMOCTOSITENIbHOM TO3HABaTEIbHOW U
UCCJIEI0BATENbCKON AEATEIbHOCTH, K HAYYHBIM METOJaM MO3HAHUS;

—(opMupoBaHME MOTHUBAIIUU U PA3BUTUE CIOCOOHOCTEN K M3YUEHHUIO XUMUHU;

—popmupoBanue oOmeld  (QyHKIHMOHATBHOM U €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UYHCJE YMEHUW OOBACHATH M OLCHUBATH SIBJICHUS
OKPYAIOILIEr0 MHpa, UCIHOJIb3Ysl 3HAHWUS WU OIBIT, MOJIYYEHHBbIE NPU WU3YYEHUH
XUMHH, TPUMEHATh UX MIPU PEIIeHUH Mpo0JIeM B MOBCEAHEBHOM KU3HU U TPYA0BOM
NEeATEIbHOCTH;

—OCO3HaHHE OOYYaIOIMMHUCA UEHHOCTH XMMHUYECKUX 3HAHUM B JKU3HU
YEJI0BEKA, MOBBILICHUE YPOBHS DKOJOTMYECKON KYJIbTYpPhl, HEIPUATHUE IEUCTBUM,

MIPUHOCAIIMX BPE OKPYKAIOIIEN CPEIE U 3M0POBBIO JIFOJICH;



—TproOpeTeHne 00yUYaIOUIMMHUCS OIBbITa CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB

(KJ'IIO‘-ICBI)IX KOMHGTGHHHﬁ), HCO6XOI[I/IMI>IX I PA3JIMYHBIX BUIOB OCATCIBHOCTH.

MecTo Kypca B 00pa3oBaTejibHOM MpolLecce

[Iporpamma kypca «XuMHsSI B DKCIHEPUMEHTaX M 3ajadax» paccuuTaHa Ha
peanuzaluio B TeueHue 68 yueOHbIX yacoB B pamkax B 10-1lkmaccax (34 yaca B 10
kimacce W 34 wyaca B 1l kiacce); AaHHBIM Kypc MOXET OBITh IPEIJIOKEH
oOydaroluMcsi B KaueCTBE OJHOTO U3 CYyIIECTBYIOUIMX MO BbIOOpY. IIporpamma
SBIIICTCSI COJEP)KATEILHBIM M METOJUYCCKUM OPHEHTHPOM IS COCTaBJICHUS
negaroraMu pabo4mx Mporpamm.

[Iporpamma kypca «XuMusi B SKCIIEPUMEHTaX U 3ajjayax» HallpaBJcHa Ha
JOCTI)KEHHUE  PE3yJIbTAaTOB, KOTOpbIE JOTOJHSIOT U YTIyOJISIOT
chopmynupoBaHHbIe B (hesiepaibHO paboueii mporpaMMe 1o yueOHOMY MpeIMeTy
«Xumust» (0a30BbIM ypOBEHBb) TPEOOBAHUS K TPEAMETHBIM PE3yIbTaTaM.

@DOopMBI TEATETLHOCTH O0YYarOIMMUXCA TPEIyCMaTPUBAIOT AKTHBHOCTh U
CaMOCTOSITENIFHOCTh, COYETAIOT WHIWBUIAYAIbHYI0 M TPYNIOBYIO pPaOOTHI.
CTpyKTypHpOBaHHE TEMATHYECKOTO TJIAHUPOBAHUS B TIPOTPAMME COOTBETCTBYET
MOPAJIKY U3YUYCHHS Pa3/IeJIOB U TEM XMMHUU Ha 0230BOM YPOBHE B OCHOBHOM IITKOJIE
1 00eCIieYynBaeT TeEM CaMbIM MPEEMCTBEHHOCTh YPOUHOM U .

[IpensioxkeHHBIC ATIEMEHTBI COACPIKAHUS U BUJIBI IEITEIILHOCTH 00yYarOIINXCS
MOTYT OBITh KOHKPETH3MPOBAHbI C YyYETOM WHIWBHAYAIbHBIX 3alpOCOB
oOyuaromuxcs. PacmmpeHune cofepkaHusi W BUAOB JEATEIHLHOCTH CBSI3aHO C
BO3MOXKHOCTBIO BBIOOpA MEIarOroM pa3InIHbIX BAPHAHTOB Y4eOHO-METOIMIECKOTO
o0ecniedyeHrss Kypca, a TakKe C CYMECTBYIOIIMMH YCIOBUSMHU IIKOJIBHOMN
nH(OPMAITMOHHO-00pa30BaTEILHON CPEIbI.

J11st 3HAaKOMCTBA 00yUaromuxcs ¢ mpodeccusiMu, CBI3aHHBIMU C XUMUEH U

XUMHUUYECKOMN HaYKOﬁ, W IMOBBINICHUA UX MOTHUBAIIMU K U3YUCHHUIO XUMHUU



PEKOMEHYETCsl BKIIIOUUTh B TPOrpaMMy 3KCKYPCHH B PETMOHAIIBHBIE MY3€H,
npeanpusaTus, By3bl. ComepKaTesbHbIE JIEMEHTBI TPOTPAMMBI ITO3BOJISIIOT
OpraHMW30BaTh HA UX OCHOBE MTPAKTUYECKYIO U MIOUCKOBO-UCCIIEA0BATEIBCKYIO
NEeATEIbHOCTD, PE3YIbTAThl KOTOPOM MOTYT OBITh UCIIOJIB30BAHBI IIPU PEATTU3ALINU
OOy4aloIUMHUCS WHAUBUAYAIbHBIX MMPOEKTOB. TeMbl MIPOEKTOB  TaKXe
PEKOMEHIOBaHO BHIOMPATh C YUYETOM PErHOHANIbHOMN CHIeIU(pUKH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA
«XUMMUA B IKCIIEPUMEHTAX U 3ATAYAX»

PeaJ'II/IBaI_[I/I}I IIporpaMMbl KypcCa «XumMHs B OKCIICPUMCHTAX M 3aJadax»
HallpaBJICHA Ha oOecrcueHue JOCTHIKCHU A 06y‘-IaIOIIII/IMI/IC5I JINYHOCTHBIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe socnumanue:
— MPOSIBJIEHWE  LIEHHOCTHOIO  OTHOWICHUS K  OTEYECTBEHHOMY
KYJIbTYPHOMY, HAYYHOMY U UCTOPUYECKOMY HACJIEIUIO;
— INIOHMMAHHWE 3HAYEHUS] XUMHYECKOW HAyKU B JKU3HU COBPEMEHHOTO
o0111ecTBa, B pa3BUTHH SKOHOMUKHU Poccuu 1 CBOETO permoxa;
— CIIOCOOHOCTh BJIAQJIETh JOCTOBEpHOM HWHMOpPMAIMEH O TMepeoBbIX
JOCTHKEHUSAX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHOW XUMUU;
— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX OO0 YCTpPOWMCTBE MHpa U
00IIIeCTBA;
2) epanxcoancko2o 60CRUMAHUSL.
— MPEJICTABJICHUE O COLIMAJIbHBIX HOPMAaX U MPABUIIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-HUCCNEAOBATEIbCKOM, TBOPYECKOW W JIPYyTUX  BHJAX

JEeSITCIIbHOCTH;



— TOTOBHOCTh K pPa3HOOOpa3HOM COBMECTHOM JI€ATEIbHOCTH IIPH
BBITIOJIHEHUM Y4E€OHBIX, TIIO3HABATENbHBIX 3aJ1a4, BBIMOJHEHUH XHUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYE€OHBIX TPOEKTOB;

— CTPEMJIEHME K B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOLECCEe
y4eOHON NesITeNbHOCTH, TOTOBHOCTU OIEHUBATh CBOE IMOBEICHUE M MOCTYIKH
CBOMX TOBApHUILEH C MO3UIMK HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM
OCO3HaHU MOCJIEACTBUM MTOCTYIIKOB;

3) popmuposarnue yennocmu HAyUHO20 NOZHAHUSL.

— MHPOBO33PEHYECKUE TPEJICTABICHUS O BEMIECTBE U XUMHUYECKOU
peaKkuuu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKU U
HEOOXOIUMBIEC JIJIsl TOHUMAHUS CYIIIHOCTH HAYYHOW KapTHUHBI MUPA;

— OCO3HAHUE IIEHHOCTH HAy4YHOTO TMO3HAHUS [JIsi PA3BUTHUSL KaxKI0TO
YeJIoBeKa M MPOU3BOAUTEIBHBIX CHJI OOIIECTBAa B IIE€JIOM, POJIM U MECTa HAyKu
«XUMHSD» B CUCTEME HAYYHBIX MPEICTABICHUNA O 3aKOHOMEPHOCTSX PAa3BUTHS
PUPOIBI, B3AUMOCBS3AX YEJIOBEKA C MPUPOTHON M TEXHOJOTUUYECKOU Cpeoil; 4)
gocnumaHue Kyavbmypol 300pP08bsi.

— OCO3HAaHUE LIEHHOCTH WU3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKA Ha 3JJOPOBBII 00pa3 )KU3HU;

- OCO3HAHHUE HEOOXOJIUMOCTH COOJIOJICHUS MPaBUJI OE30MACHOCTH MpHU
oOpallleHUH ¢ XUMUYECKUMH BEIIECTBAMU B YUCOHBIX U KU3HEHHBIX CUTYAIUSX;
5) mpyoosoe socnumanue:

— dbopMupoBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYJOBOM JEATEIHHOCTU
KaK €CTeCTBEHHOU MOTPEOHOCTH YeIOBEKa M K UCCIIEOBATEIbCKOM IS TEIIbHOCTH
KaK BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIECTBE;

— pa3BUTHE UHTEpECa K MPOGecCrsiM, CBI3aHHBIM C XUMHEH, B TOM YUCIIE

K podeccusiM HayqyHOU cpepbl, 0CO3HAHUE BO3MOKHOCTH CaMOpeaIn3aliy B TON

cdepe;



6) sxonoeuueckoe socnumanue:
— OCO3HaHHE HEOOXOJAMMOCTH OTHOIICHHUS K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;
— NpUOOPETEHUE ONbITa IJIAHUPOBAHMUS TIOCTYNKOB M OLEHKU HX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPYKAIOIIEH CPEJIbI;
— CIIOCOOHOCTh IPUMEHSThH 3HAHUS, TTOJTy9aeMbIe P U3yUYCHUU XUMHUH,
JUISL PEIICHUS 33714, CBSI3aHHBIX C OKPYXKAIOIIEN CPEION;

— aKTHUBHOE HEIPUATHEC JCHCTBUM, NMPUHOCAINUX BPEA OKpYyXKaromeh
cpene;

- I'OTOBHOCTSB K YU4aCTHUIO B HpaKTH‘{GCKOﬁ ACATCIIBHOCTH 3KOJIOI! NYECKOU
HaIIpaBJICHHOCTH.

METAIPEIAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC YUeOHbIe neiicTBUsA ba3osvie

JlocuyecKue 0eticCmaust.

— pacKkpbIBaTh  CMBIC  XUMHYECKUX  TOHATUM  (BBIAEIATH  UX
CYIIECTBEHHbBIC MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3b C IPYTUMU MOHSATHUIMM);

— aHaJuM3UpOBaTh, CpPaBHUBATh, 0000IATH, BHIOMPATH OCHOBAHUSA JIs
KJIacCU(UKAIIUUA U CUCTEMATU3AIMA XUMUUECKUX BEIIECTB U XUMUYECKHUX
pEeaKLHnii;

— yCTaHaBJIMBATh MPUYNHHO-CJICJICTBEHHBIC CBS3U MEXIY 00BhEeKTaMu
U3YyUYeHUSsI;

— CTPOUTH JIOTUYECKHUE PACCYXKICHUS (MHAYKTUBHBIC, JE€yKTUBHBIC, 11O
aHaJIOTUN);

— npeiaratb KpUTEPUA U BBISIBJISATH ~ 00ILIKE
3aKOHOMEPHOCTH U

IMPOTHUBOPCHUHA B NU3YUACMBIX ITPOLECCAX U ABJICHUAX



— JieNaTh BBIBOJABI M 3aKJIIOUEHHUS; YMEHHUS MPHUMEHSTh B MpPOLECcCe
NO3HaHWsSI TOHATUS (MPEAMETHBIE M  METANPEAMETHBIE), CUMBOJIMYECKUE
(3HAKOBBIE) MOJENH, HCIIONB3YEMBIE B XHMHH, NPeoOpa3oBbIBATH MOJEIbHbBIE
OpeICTaBlIeHUd (XMMHUYECKUH 3HAK, XUMHuYeckas (opMmyria, ypaBHEHHUE
XUMUYECKOHN peaKiu) MpY PEIIeHUH YYEOHBIX 3a/1a4;

— XapaKTEPU30BaTh M3y4aeMble XMMHUYECKHE BEUIECTBA U XUMHUYECKUE
PEaKLMK C yYETOM MOJEIIbHBIX MPECTABICHUM.

baszoevie uccneoosamenvckue oeticmsusi:

— OPUMEHATh METOJIbl HAy4YHOIO IO3HAHMs BEIIECTB W SIBJICHUM Ha
SMIUPUYECKOM U TEOPETHUYECKOM YpPOBHAX B Y4YEOHON I03HABaTEIbHOU U
MIPOEKTHO- UCCIIEA0BATEIBbCKON IEATETbHOCTH;

— aHaNM3UpoBaTh (PaKThl, BBIABIATH W (POPMYIUPOBATH NPOOIEMY,
ONpENENATh LENb U 33Ja4l, COOTBETCTBYIOIINE PELIEHUIO MPOOJIEMBI; IPEIararh
OMHUCATENbHYI0 WIH OOBSCHUTENBHYIO TUIIOTE3y U OCYIIECTBISATh €€ MPOBEPKY;
IPOBOJUTH U3MEpEeHHs] HEOOXOJUMBIX  IapaMeTpoB, BBIUHCIICHMUS,
MOJICTUPOBaHUE, HAONIOACHUS M DKCIEPUMEHTHI (peaibHble W MBICICHHBIE),
CaMOCTOSATENIbHO MPOTHO3UPOBATH PE3YNbTAThl, (OPMYIUPOBATH OOOOIICHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHUSA, COCTABISATh OTUET
0 MpojieaHHOoM paboTe;

Paboma c unghopmayueii:

— OPUEHTHPOBAThCSI B Pa3jMYHbIX  HCTOYHUKAX  MH(OpMaLUu
(Hay4yHOTIOMYJIsIpHAs ~JIUTEpPATypa XUMHUYECKOTO COJEp>KaHUsS, CIpPaBOYHBIC
nocobusi, pecypcobl UnTepHera);

— aHaNU3upoBaTh MHGOPMAIMI0O M  KPUTUYECKH OLICHUBATh €€
JOCTOBEPHOCTh M HENPOTHUBOPEYUBOCTh, OTOMPATh U HWHTEPHPETUPOBATH

nH(}OpMaIUIO, 3HAUUMYIO JIJISl pelieHns y4eOHOM 3a1aui;
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— MPUMEHSIThH PA3JIUYHbIE METO/Ibl, THCTPYMEHTHI U 3aIIPOCHI ITPU TTOUCKE
U oTOope MH(pOpPMAIMU WIM JAHHBIX U3 MCTOYHHKOB C YUYETOM MPEIOKEHHOM
y4eOHOM 3a71a4M U 3aJaHHBIX KPUTEPHUEB;

— BBIOMpAThH, aHATIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
“H()OpPMAITMIO PA3TUYHBIX BUAOB W (GOPM TPEACTaBICHHS (CXEMbI, TpaduKw,
IUarpaMMbl, TaOJIMLbI, PUCYHKU U APYyTHe POpPMBI);

— UCIIOJIb30BaTh HAy4YHbIA SA3BIK B KAadyeCTBE CpeAcTBa pabdOThl ¢
XUMUYECKON HHPOpMALIIEH;

— OPUMEHSTh 3HAaKM U CHUMBOJBI, (OpMyJbl, abOpeBHATYPBHI,
HOMEHKJIATypy, HCIIONb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE
CpEeACTBA HATJISAHOCTH.

KommynuxamusHvie yHusepcaivhvle yuebHble 0elicmaus.

— YMEHHE 3a/1aBaTh BOMPOCHI (B XOJi¢ Avaiora U (Miau) JUCKYCCHH) IO
CYyHIECTBY  0OCykJaeMoil  TeMmbl, (OpMYJHUpPOBATh CBOU  MPEJIOKECHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

— NpUOOpPETEHUE OMbITa TMPE3CHTAlMA PE3YJIbTATOB  BBITIOJHEHUS
XUMHUYECKOTO AKCIIepUMEHTa (71abopaTOpHOTO OMbITa, J1a00PaTOPHOM pabOThHI 1O

MCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOT0O MPOEKTA);

— 3aMHTEPECOBAHHOCTD B COBMECTHOM co CBEPCTHUKAMH
[IO3HABATEJIbHOW W MCCIEAOBATENbCKOW  JNESATEIBHOCTH IIPU  PELIEHUU
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€Ta OOLIMX MHTEPECOB U COIIACOBAHMS
no3uuui (00cyxkaeHusi, OOMEH MHEHHMSIMHU, «MO3TOBBIE HITYPMbD», KOOPAUHALIMS
COBMECTHBIX JCHCTBUM, ONpEIAECICHUE KPUTEPUEB IO OIEHKE KadecTBa
BBITNIOJIHEHHOM paboThI U JpyTHE).

Pecynamusnvie ynusepcanvuvie yuebHvle Oeticmeus.
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— YMEHUE  CAMOCTOSITENBHO  ONPENENSATh  LEIUu  JIEATEIbHOCTH,
IUIAaHUPOBATh, OCYIIECTBIISATh, KOHTPOJUPOBATH U TpU  HEOOXOJUMOCTH
KOPPEKTUPOBATh CBOK JIEATENBHOCTh, BBIOMpaTh Haubosee 3P HEeKTUBHBIC
CHOCOOBI pemieHUs] Y4YeOHbIX UM IIO3HABATENIbHBIX 33J1a4, CaMOCTOSTEIbHO
COCTAaBIAITh WJIM KOPPEKTHPOBATH IPEMJIOKEHHBIA AJITOPUTM JCHUCTBUM IIPH
BBITIOJTHEHUH 33JaHUN € y4ETOM TMOJYYCHHMs] HOBBIX 3HAHMA 00 M3y4aeMbIX
00BEKTaX — BEIIECTBAX M PEAKIMAX, OLEHUBATH COOTBETCTBHE IOIYYEHHOTO
pe3yibpTaTa 3asBJIICHHOM LENM, YMEHHE HCIIOJIb30BaTh W AHAJIM3UPOBATH
KOHTEKCTBI, MpEAJiaraéMble B YCIOBHM 3aJaHUIl. — CaMOCTOSITEIbHO BBIOMPATH
croco0 perreHus: yueOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILLEHMUS,
BBIOMpPATh HauOoyiee MNOAXOMSAIIMI C YYETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KpUTEPUEB), IUIAHUPOBAThH CBOIO pabOTy TMpU peHieHUH Yy4YeOHOM Wi

HUCCIIEI0BATEIILCKON 3aJIaUn.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenust B 10 kiiacce mpeaMeTHbIC Pe3yJIbTaThl U3YYCHHS Kypca
«XuMus B KCMEPUMEHTAX U 3aJja4ax» JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y
oOyyJarouxcsi yMEHUM:

— PacKphIBAaTh CMBICT OCHOBHBIX XUMHUYECKHUX IMOHSATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUN DIIEMEHT, METalll, HeMETalUl, aJJIOTPOIHs, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, CMeCh (OAHOPOAHAs W HEOAHOPOIHAs), BaJCHTHOCTH,
OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHas Macca, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasE Macca, MaccoBas JOJS XHUMHUYECKOTO »JJEMEHTa B COEIWHEHUH,
MOJISIpHBIN 00BEM, OTHOCUTEIbHAS TUIOTHOCTH Ta30B, OKCHI, KUCIIOTa, OCHOBAHUE,
coJib, aM(OTEPHBIH OKCHJ, aM(POTEpHBIM THAPOKCH]I, XHMHUYECKas peaKIlus,
KJIacCU(pUKAIUS pEeaKlui: peakIni COSIMHECHUS, PEaKIINU Pa3I0KEHUs, PEaKIuu

3aMCIICHUA, pCaKIINN O6MeHa, 9K30- U SHAOTCPMHUYCCKHUEC PCAKIINU; TEIJIOBOM

12



addexT peaknuu; SAPO aToMa, SIACKTPOHHBIA CIOW aToMa, aTOMHash OpOUTab,
paguyc aTomMa, XMMUYECKasl CBS3b, MOJSPHAs U HENOJSAPHAs] KOBAJICHTHAS CBA3b,
WOHHAasl CBA3b, HWOH, KaTUOH, AaHWOH, pPacTBOpP, MaccoBass JOJIsI BEIIECTBA
(mponeHTHAsE KOHIIEHTpAlMs) B pacTBOpPE, MOJISIpHAs KOHIIEHTpAIMs BELIECTBA B
pacTBOpE; BIEKTPOOTPULATENIBHOCTh, CTENEHb OKUCIEHUS, OKHUCIHUTEId |
BOCCTAHOBUTEIH, OKUCIIEHUE U BOCCTAHOBJICHHE, OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE PEAKIIMH, METO 3JIEKTPOHHOTO OajaHca;

— WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHITUU H
NPUMEHSTh 3TU NOHATHUS IPY ONMMCAHUY BEUIECTB U UX MPEBPALLICHHUII;

— UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBieHUs (hopmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

— OMpENENATh BAJICHTHOCTh AaTOMOB  JJEMEHTOB B  OMHApHBIX
COCMHEHUSAX, CTEMECHb OKUCICHHS OHJIEMEHTOB B OWHApPHBIX COCIUHECHUSX,
MPUHAAJIEKHOCTh BEUIECTB K OMPEACICHHOMY KJIACCy COEIMHEHUH 1Mo (hopmyam,
BUJbl XMMHYECKOM CBSI3M (KOBAJEHTHOW M MOHHOW) B HEOPTraHUYECKUX
COEIMHEHUSAX;

— pacKpbiBaTh  CMBICII  3aKOHOB  COXPAaHEHUS MAacChl  BEIIECTB,
MOCTOSTHCTBA cocTaBa, l[lepmommueckoro 3akona [[.MI. MenneneeBa, aTOMHO-
MOJIEKYJIIPHON TEOpUH, 3aKOHAa ABOTaJpo W €ro CIeACTBUH, MPEICTABICHUN O
Hay4YHBIX METOJIaX MO3HAHUSI, B TOM YHUCJIE YKCIIEPUMEHTATBHBIX U TEOPETUUECKUX
METO/[aX MCCJIC0BaHUs BEIIECTB U U3YUCHUSI XUMUYECKUX PEaAKITU;

— JIEMOHCTPUPOBATh TOHUMAHKE MEPUOINIECKON 3aBUCHUMOCTU CBOMCTB
XUMUYECKUX DJIEMEHTOB OT HUX TNoyiokeHuss B Ilepuoamveckoid cucteme:
OMHCHIBATh M XapaKTepu3oBaTh TaOIMuHyr0 Gopmy Ilepuomnueckord crucTeMbl
XUMUYECKUX PJIEMEHTOB: pa3iMyaTh MOHITHS «TJ1aBHAas noArpymnmna (A-rpynmna)» u
«noboyHas noarpynna (b-rpymnma)», «Majible Iepruoab» U «OOJbIINE TIEPUOABDY,

COOTHOCHUTD 0603Ha‘ICHI/I$I, KOTOpPBIC HMCIOTCSA B Ta6J'II/ILI€ ((HepI/IO)II/IquKaSI
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CHUCTEMA XHMMYECKHX anemenTtoB J[.M. Menneneenay, C

YU CJIOBBIMHU

XapaKTEPUCTHKAMU CTPOEHHUSI aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB W 3apsif
A51pa, 00Ilee YMCIO 3JIEKTPOHOB U PACIPEAECICHHUE UX IO 3JEKTPOHHBIM CIIOSIM);

— OOBSCHATH CBSI3b MOJIOKEHUS dyeMeHTa B [lepuoanueckoii cucreme ¢
pacrpeneneHueM JJIEKTPOHOB MO HSHEPIETHYECKUM YpPOBHSM, MOAYPOBHSM U
opOuTAISIM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

— KIaccu(uIMpoBaTh ~ XMMHUYECKHE  DJIEMEHTHI, HEOpraHUYeCKue
BEILIECTBA, XMMUYECKUE PEAKINH (II0 YUCITY U COCTaBY YYAaCTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TETIOBOMY (P eKTy);

— XapakTepu30BaTh (OMHUCHIBATh) (PU3MUECKHE U XMMHUUYECKHUE CBOMCTBA
IPOCTBIX M CJIO’KHBIX BELIECTB: KUCIOPO/Ia, BOJAOPOA, BOJbI, OOLINE XUMUYECKUE
CBOMCTBAa OKCHJIOB, KMCJIOT, OCHOBAaHUN U COJIEH, TECHETHYECKYIO CBSA3b MEXKIY
HUMH, TIOJATBEPKAAsI TPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOLIUX
XUMHAYECKUX PEAKLINN;

— ONMKCHIBATH POJIb KHUCIOPOAAa, BOAOPOAAa M BOJBI B MPUPOIHBIX
npoleccax, B HUBbIX OpraHuM3Max, UX NPUMEHEHHE B PA3NMYHBIX OTPACIAX
MPOMBIIUIEHHOCTH, BO3MOXHOE UCTIOIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

— OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX
COCTaBa U CTPOEHHUS, BO3MOKHOCTH MPOTEKAHHS XMMHUYECKUX IPEBPAIICHUN B
Pa3JIMYHbBIX YCIIOBHSIX;

— BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO MAacCChI
BEILIECTB, MOJISIPHYIO MAacCy CMECH, MOJIbHYIO JOJI0 XMMHUYECKOrO 3JIEMEHTa B
COEIMHEHHUH, MACCOBYIO JIOJI0 XUMUYECKOI0 3JIEMEHTa 10 (popmylie coeMHEHUS,

HaXOJIUTh MPOCTEUIYI0 (POPMyITy BEIIECTBA IO MAaCCOBBIM HJIM MOJIBHBIM JIOJISIM
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AJIEMEHTOB, MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MOJSIPHYK) KOHUEHTPALMIO
BEIIECTBA B pACTBOPE, TPOBOJUTH PACUETHI IO YPABHEHUSIM XUMUYECKON pEaKIIH;

— pemath pacy€THbIE 3aJaud IO HU3y4aeMbIM TeMaM Kypca XHUMHH
Pa3IMYHBIX TUIIOB M YPOBHS CIIO)KHOCTH, B TOM YHUCJE OJIMMIIUAJIHbIE, BbIOMpas
aJIeKBaTHYI0 (UM3MUYECKYI0 MOJENb, C HCIOJIb30BAaHHUEM 3aKOHOB U (OopMyI,

CBA3BIBAIOIIINX (I)I/IBI/I‘-ICCKI/IC BCIIWMYUHBI,

— MPUMEHSATH OCHOBHBIE OIEpaIliil MBICIUTECIBHON JESITEIbHOCTH —
aHaJiM3 M CUHTE3, CpaBHEHHE, 000OIICHUE, CUCTEeMAaTH3AalNI0, KiIacCU(UKAIIUIO,
BBISIBIICHHE IPUYUHHO- CJIEJACTBEHHBIX CBSA3CH — /IS M3YYCHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIINi, €CTEeCTBEHHO-HAYYHbIE METO/IbI O3HAHMS — HAOIIOICHHE,
U3MEpEHUEe, MOJCIUPOBAHUE, DKCIEPUMEHT (pEaIbHbIH W MBICICHHBIN) — IS
OCBOEHUS YUEOHOTO COJIEpKaHUS;

— pPacKpbIBaTh CYIIHOCTb MPOIIECCOB OKHUCJICHHS U BOCCTAaHOBJICHHS,
COCTABIISITh YPaBHEHHUS MPOCTHIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(MeToA0M 3JIEKTPOHHOTO OajlaHca);

— YCTaHABJIMBAThH CBS3M MKy PEATbHO HAOIIOaEMbIMU XUMUYCCKUMU
SBJICHUSIMU U TIPOIECCAMU, MPOUCXOSIIMMHU B MAKpO- U MUKPOMUPE, OOBSICHSATD
MPUYUHBI MHOTOOOpa3us BEIIEeCTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHUSIMHU
JIPYTUX y4eOHBIX MPEIMETOB;

— coOoaTh mMpaBwia Oe3omacHo pabOThl B J1A0OpATOPUH  TPHU
UCIIOJIb30BAaHUM XUMHUYECKOH IOCYIbl W OOOpyJOBaHHS, a TaKKe IpaBuia
oOpamieHuss C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIIUSIMH BBITOJTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaldOT MO MOIYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOJOPOJIa U KUCIOPOJa), MPUTOTOBIICHUIO PACTBOPOB C

ONpENICICHHOM MacCcOBOM  JI0JIEll  PacTBOPEHHOIO  BEHIECTBA,  PEIICHHIO
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AKCIEPUMEHTANIbHBIX 3ajad 1o TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKHUX
COCJTUHCHUI;

- JIECMOHCTPUPOBATh BJIAJICHUE OCHOBAMH XHUMHYECKOW T'PaMOTHOCTH,
BKJTFOUAIOIIEH yMEHUs O€3011aCHOT0 OOpaIlleHHs ¢ BEIIECTBAMU, UCTIOIb3yEeMbIMU
B TTOBCETHEBHOM JKM3HU, a TAKKE 3HAHWE TIPABUII MIOBEJICHUS B IIETISX cOepEKEHNUS
3JI0pPOBbS U OKPY>KAIOIIEH CPEBI;

— y4acTBOBATb B  IPOEKTHO-UCCIEAOBATEIBCKOW  AEATEIBbHOCTU

XUMHUYECKON U XUMHUKO-3KOJIOTUYECKON HAPABICHHOCTH.

K xoniy obyuenust B 11 kiacce npeaMeTHbIE Pe3yJIbTaThl U3YUEHHS Kypca
«XuMHSI B 9KCIIEPUMEHTaX U 3aJa4ax» JOJKHBI OTpaxaTb C(OOPMUPOBAHHOCTH Y
oOyJaroumxcst yMEHUM:

— pPacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKHUX MMOHATHN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYyJla, HMOH, KAaTHOH, aHHUOH, 3JEKTPOOTPULATEIbHOCTb,
CTENEHb OKHCIICHUS, XUMUYECKasl Peakius, TeIuioBou 3¢ (dEKT peakiuu, MOJib,
MOJISIpHBIN 00BEM, pacTBOP;

— ANEKTPOJIUTBI, HEANEKTPOJIHTHI, SJIEKTPOJIUTHYECKAS AUCCOIUALINS,
peak1 HOHHOTO 00OMEHA, THUAPOJINA3 COJIel, 00paTUMbIE U HEOOpAaTUMBbIE PEaKLIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKLIHUH, OKHCIHTENb, BOCCTAHOBUTEID,
OKUCJIEHHME M BOCCTAHOBJICHHE, OJJIEKTPOJU3, aIOTponus, amMQpOTEPHOCTD,
XUMUYECKasl CBsI3b (KOBaJCHTHAsl, MOHHAS, METAJUTMYECKAsI), MEKMOJICKYIISIPHbBIC
B3aUMOJICUCTBUSL (BOJOPOJHAsI CBsI3b, CWibl BaH-nepBaanbca), KOMIUIEKCHBIE
COEAMHEHUS, KPUCTANIMYECKUE PEUIETKH, KOPPO3Hs METAJIOB, CILUIABbI; CKOPOCTh
XUMHYECKOMN peaKuu, KaTaln3, XUMHUYECKOE PABHOBECHE, DIIEMEHTHI XUMUYECKON
TEPMOJMHAMHUKHA KaK OJIHOM W3 TEOPETUUYECKUX OCHOB XUMHH; TMPEICIbHO

nomyctumas konuentpauus (I11K);

16



— WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKHUX IMOHATUU H
IPUMEHSATH 3T IIOHATHS IIPY ONIMCAHUH BELIECTB U UX IPEBPALCHUM;

— UCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY U COCTaBJICHHsI (OpMyIl
BELIECTB U YPABHEHUI XUMHWUYECKUX PEAKLINM;

— ONPENENSATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHX
AJIEMEHTOB B COEAMHEHUAX PA3JIUYHOTO COCTAaBa, MPHUHAJIEKHOCTH BEIIECTB K
OTIpEeICNIEHHOMY KJIACCy COEAMHEHHMH MO (opmyiam, BUABl XUMHUYECKOU CBSI3U
(KOBaJIEHTHOW, NOHHOM, METAJUTMYECKOI) B HEOPraHUYECKUX COSUHEHUSX, 3apsi]
MOHa 10 XHMHMYECKOH (¢opMyie, Xapakrep cpelbl B BOAHBIX PacTBOPax
HEOPraHUYECKUX COCAUHEHMM, TUIl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO
BEILIECTBA,;

— packpeiBath cMbich llepuomnueckoro 3akona /.M. MenneneeBa u
JEMOHCTPUPOBATh €r0 NMOHMMAaHHWE: OMKCHIBATh U XapaKTEPHU30BaTh TAOIMUHYIO
dopmy Ileprognyeckoil CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB; OOBACHSITH CBS3b
IIOJIOXKEHHUSI dJIeMeHTa B [leproaudeckon cucteme ¢ pacupeesieHueEM IEKTPOHOB
[0 SHEPreTUYEeCKUM YPOBHSM, MOAYPOBHAM U OpPOUTAIAM aTOMOB IEPBBIX
YeThIpeX MEPHUOOB; BBIACIATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
AJIEMEHTOB 17} 170:¢ COETMHEHU N (KMCIOTHO-OCHOBHBIX 17}
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHBIX CBOMCTB OKCHIOB U THUJIPOKCUIOB) B MpeAeiax
MAJIBIX MIEPUOIOB U IIABHBIX MOATPYMI C YYETOM CTPOEHUS UX aTOMOB;

— PAaCKpBIBaTh CMBICII TEOPHUH JIEKTPOIUTUYECKON JUCCOLMALINN, 3AKOHA
I'ecca m ero cnencrBui, 3aKOHA JIEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEHN
W3MEHEHHMSI CKOPOCTHM XMMHYECKOW pEaKkLWH, HalpaBJICHUS CMEIICHUSA
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT Pa3iIMYHbIX (DaKTOPOB;

— KJIACCU(PUIIMPOBATh ~ XUMHUYECKUE  DIIEMEHTHl,  HEOpPraHWYECKUe
BELIECTBA, XUMHUUYECKHE peakluu (M0 YUCITy U COCTABY yYaCTBYIOIIUX B PEAKIIMU

BELIECTB, MO TEIUIOBOMY 3(P(eKTy, MO arperaTHOMY COCTOSIHUIO PEareHTOB, IO
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W3MEHEHUIO CTEMEeHEH OKMCIICHUS XMMHYECKUX 3JIEMEHTOB, MO0 OOPAaTUMOCTH, IO
y4aCTHIO KaTajau3aTopa);

- XapaKTeprU30BaTh (OMUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTAHMYECKUX COCIMHEHUM, MOATBEPKIAasi 3TO ONKHCAHUE
MIPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUN;

— COCTaBJISITh YPABHEHUS: JJIEKTPOJUTUYECKON IUCCOLMALNMN KHUCIIOT,
IIeJI04Yel M COJICH; TTOTHBIC M COKPAIIICHHBIC YPaBHEHUS PEaKIIMi HOHHOTO OOMEHa;
peakiuii, TOJATBEPKIAIOIMMUX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U MEXKIY
BEIIECTBAMU PA3JIMYHBIX KJIACCOB,;

— PACKpBIBATh CYIIHOCTh MPOLIECCOB THIPOJM3A COJIEM MOCPEACTBOM
COCTAaBJICHUSI KPATKUX MOHHBIX U MOJICKYJISIPHBIX YPAaBHEHUN PEaKIUi, CyIIITHOCTh
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHUM  MOCPEACTBOM  COCTABJICHUS
AJICKTPOHHOTO 0ajaHca ATUX PEaKIINi;

— MPEJICKa3bIBATh XAPAKTEP CPEIbl B BOJHBIX PACTBOPAX COJIEH;
— XapaKTepU30BaTh (OMUCHIBATH) (PU3NYECKHE M XUMHYECKUE CBOWCTBA

MPOCTHIX BEHIECTB (KUCIOPO/I, 030H, rpadut, aiMas, KpeMHUM, a30T, hocdop, cepa,
XJOp, HATpWil, KaJIWK, MarHui, KaJbI[UW, aJIIOMUHUM, XKEIe30, MElIb, LHHK,
cepebpo) U 00pa30BAHHBIX MMHU CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJIOPOJ, cepoBojopos, okcuabl yriepoma(ll, 1V),
kpemuusa(1V), azora(l, 11, II1, IV, V) u dochopa(Ill, V), cepri(IV, VI), cepuucras,
cepHasi, a3oTHasi, ¢ocdopHas, yrojibHas, KPEMHHEBAas KHCIOTBI, OKCHUIIbI H
ruapokcu bl MmetaioB [A—IIA-rpynn, amomunus, meau(Il), uunka, sxeneza(Il u
11));

— MOSICHSTh COCTaB, OTACJIbHBIC CIOCOOBI TOJMYyYEHHUS W CBOWCTBA

CJIOKHBIX BCIICCTB (Kncnopozlco,uepxcamne KHUCJIOTBI XJIOpa, a30THUCTad, 60pHa$I,
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YKCyCHasl KUCJIOTBI M MX COJiM, rasorenu bl kpemuus (IV) u dochopa (IIT u V),
NepMaHraHat Kajus;

— OMKCHIBATH POJIb BAKHEUIIHUX H3Y4aeMbIX BEUIECTB B MPUPOIHBIX
npolieccax, BIUSHUE Ha KUBbIE OPraHU3Mbl, IPUMEHEHUE B PA3IMYHBIX OTPACIISIX
DKOHOMHUKH, HWCIIOJIB30BAHUE [IJI1 CO3JAaHUS COBPEMEHHBIX MAaTEpUajOB U
TEXHOJIOTHI;, TMPOBOJUTH PEAKIUU, TOITBEPKIAIONINE KAaYECTBEHHBIM COCTaB
Pa3IUYHBIX BEIIECTB, PACIIO3HABATH OMBITHBIM ITYyTEM COJIEPIKAIIUECS B BOJTHBIX
pacTBOpax HMOHBI: XJIOpUI-, OpOMHI-, HOAUI-, cylibdaT-, docdar-, kapOoHAT-,
CWIMKAT-, CylbPUT-, Cyinbdua-, HATpaT- U HUTPUT-UOHBI, THUAPOKCU]I-UOHBI,
KaTHUOHBI aMMOHMSI, MarHus, KajbIUs, allOMuUHUA, *kene3a(2+) u sxenesza(3+),
Meau(2+), IMHKa;

— OOBSICHATh W TPOTHO3MPOBATH CBOWCTBA BAKHEUIINX W3Y4aeMBIX
BCIIIECTB B 3aBUCHMOCTH OT HMX COCTaBa M CTPOCHHWSA, MPUMCHCHHE BEIICCTB B
3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh TIPOTEKAHHS XUMHUYCCKUX
MPEeBPAIICHU B PA3IMYHBIX YCIOBUAX HA OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB
XUMUYECKON KHHETUKH U TEPMOJIUHAMHUKHY;

— BBIYHCIIATh OTHOCHTEIIbHYIO MOJEKYJISPHYI0 M MOJSIPHYIO MaccChl
BEIIECTB, MACCOBYIO JOJI0 XHMHYECKOTO 3JIeMEHTa Mo (opmyie COoeauHEHUs,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJIBHYIO JOJI0 XUMUYECKOTO SJIEMEHTa B
COCIMHCHUH, MOJISIPHYIO KOHIICHTPAIIMIO BEIIECTBA B PACTBOPE, HAXOAWTH
IPOCTEHIITY 0 OPMYITY BEIIECTBA TI0O MACCOBBIM HJTH MOJIBHBIM JIOJISIM JIEMEHTOB,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUSIM XUMUUYECKUX PEAKIIMMA C YU€TOM HEJ0CTaTKa
OJIHOTO W3 PEareHTOB, MPAKTHYECKOTO BBIXOJA MPOJYKTA, 3HAUYCHHUS TEIJIOBOTO
s dexTa peakiuu, onpeaessiTh COCTaB CMECEH;

— pemarh pacy€THBIC 3a7a4d 10 HW3y4aeMbIM TeMaM Kypca XHMHH

Pa3INYHBIX THIIOB W YPOBHA CIIO)KHOCTH, B TOM YHUCIIC OJUMIINAIHBIC, BBI6I/Ipa$I
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aZICKBaTHYI0 (DU3UYECKYI0 MOJIe]h, C WCIOJIb30BAaHUEM 3aKOHOB H (HOpMyI,
CBSA3BIBAIOIIUX (PU3NYECKUE BEIIUYUHBI,

— cobmoaaTh mpaBuiaa Oe3omacHOM paboThl B JlabopaTopuu IpU
UCIIOJIb30BAaHUU XUMHUYECKOM TMOCyabl U OOOpyJOBaHMS, a TakXke IpaBuia
oOpareHusi C BEIMIECTBAMH B COOTBETCTBHHM C HWHCTPYKIIUSMHU BBITIOJTHCHHUSI
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX Pa0bOT MO TMOJYYCHHUIO M COOMPAHHIO
razoo0Opa3HbIX BEIIECTB (aMMMaka M YIJIEKHCIOr0 Ta3a) U PELICHUIO
AKCIIEPUMEHTAJFHBIX 3a7a4 10 TeMaM Kypca, IMPeACTaBIATh pPE3yJIbTaThl
AKCIIEpUMEHTa B (pOpME BBIBOJIOB, JOKA3aTEILCTB, IPAPUKOB, TAOJIMI] U BBISBISAThH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

— OPUMEHSATH OCHOBHBIC ONEpPAMA MBICIUTEILHON JESTEIbHOCTU
(aHamM3 W CHUHTE3, CpaBHEHHUE, O00O0O0IIEeHUE, CHUCTEMATHU3allUi0, BBISIBICHUE
MIPUYMHHOCIIEACTBEHHBIX CBS3€H) NP U3yUYEHNN CBOMCTB BEIIECTB U XUMHUYECKUX
peaKIuii, BIaIeTh €CTECTBEHHO- HAYYHBIMU METOJaMU IMO3HaHWs (HabroneHue,
U3MEpEeHre, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN );

— NPUMCHSITh TIpaBUjia OE30IMacHOro oOpalieHus ¢ BEIICCTBAMH,
UCIIOJIb3yeMbIMU B TIOBCETHEBHOM JKM3HHU, TIpaBWJIa TIOBEJEHUS B IEJAX
cOepekeHuss 370pOBbS M OKPY’KAIOIIEW NPUPOAHOM CpeJlibl, NOHMUMAaTh BpE.
(OTMacHOCTH) BO3ACHCTBUS Ha JKWUBBIE OPTaHW3MBI ONPEICICHHBIX BEIIECTB,
MOSICHATh Ha TIPUMEPax CIOCOOBI YMEHBIIICHUS W MPEAOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBHUSI, 3HAYCHHUE KUPOB, OCITIKOB, YIIICBOIOB JIJIsl OpraHU3Ma YEIIOBEKa;

— UCITIOJI30BATh MOJTyYCHHBIC MIPE/ICTABJICHHUSI 0 cdepax
MPO(ECCUOHAIEHON JIESITEIBHOCTH, CBA3aHHBIX C HAYKOWM M COBPEMEHHBIMU
TEXHOJIOTUSMH, KaK OCHOBY I TPO(ECCHOHATBHON OpUEHTAIMH U IS
OCO3HAaHHOTO BBIOOpAa XMMHH KaK MPO(MIBHOTO MpeaMeTa MPH MPOACHKCHUH

00yueHHUs Ha YPOBHE CpeTHEero o0IIero oopa3oBaHus;
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— y4aCTBOBATb B HpOGKTHO-HCCHCHOB&TGHBCKOﬁ ACATCIBbHOCTHU

XUMHUYECKOM U XMMHUKO-3KOJIOTHYECKOM HaIIPpaBJICHHOCTH.
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COILEPKXAHUE OBYYEHUASA

10 KJIACC
Pa3nea 1. [lepBoHayajibHble XUMHYECKUE TOHATHS

Xumuss — BakHas 00JacTh €CTECTBO3HAHUS M MPAKTUUECKON JEATEIbHOCTU
yenoBeka. [Ipenmer xumun. Posib XMMUU B JKM3HM 4Y€JIOBEKa. XUMHSI B CHCTEME
Hayk. Tema u BemecrBa. Dusznueckue W XUMHYECKHE CBOMCTBA BELIECTB.
ArperaTHble COCTOSHMS BemlecTB. [IOHATHE O TEOPETUYECKUX U IMIUPUUYECKUX
METO/IaX MO3HAHUS B ECTECTBEHHBIX HayKkaxX. [IpeacTaBienus 0 HAy4YHOM MTO3HAHUH
HA SMIIMPUYECKOM YPOBHE. f3bIK XUMUHU.

[Tonarne o MeTomax pabOThl ¢ XUMHYECKUMH BemecTBaMu. OOopymoBaHue
IIKOJLHOM XuMHUYeckor maboparopuu. IIpaBuia Oe3omacHoro oOpamieHus ¢
BEIIIECTBAMHU U JIA0OPATOPHBIM 000PYAOBAHUEM.

UucTteie BeniectBa u cMecu. CriocoOsl pazaesieHust cMeceil. OuncTKa BEIIeCTB.

ATOMBI ¥ MOJIEKYJTIBI. XMMHAYECKHE 3JIEMEHTHI. [IpOCThIE U CIIOKHBIE BEIIECTBRA.

MeTaisl 1 HEMETAJUIBL.

Xumnyeckass (opmyrna. OTHocuTenbHass aToMHas Macca. OTHOCHTENbHas
MOJIEKyJIsIpHas macca. MaccoBass JOJIsI XMMUYECKOTO JJIEMEHTA B COCIMHEHUMU.
Haxoxaenue npocreiimeit (popMyJibl BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KomuuectBo BemectBa. Mok, Monsipnas macca. Pacuetsl mo ¢opmysiam
XMMHUYECKUX COeIUHEHUW. MomsipHas macca cMecu BewecTtB. MoJibHas J0JiA
XUMUYECKOTO dJIeMEHTa B coenuHeHuu. Haxoknenuwe mpocreimeit Gopmyibt
BEILIECTBA 10 MOJIBHBIM JIOJISIM DJIEMEHTOB.

XuMHUYecKass peakuuss U ee INPU3HAKU. YCIIOBUS IPOTEKAHMUS XUMHUYECKHUX
peakuui. XUMHUYECKUe ypaBHEHHs. TUIbl XMMHUYECKHUX peakuuii. Pacuersl 1o
XUMHUYECKUM YPABHEHUSIM.

9KcnepuMeHmaJle06 uzydeHue seuiecme u S6NeHUl.
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—W3y4yenne u omnucanue (U3MUECKUX CBOMCTB 0OpPAa3IOB HEOPraHUUYECKHX
BEILIECTB.

—ITpaBuna paboTel B JabopaTopru ¥ MPUEMBI OOpaIlIeHUs ¢ Ja00paTOPHBIM
000OpyI0BaHUEM.

—Pa3znenenue cmeceit

—Omnmcanrie (GU3NUECKUX CBOWCTB OOpa3llOB HEOPTaHWYECKHX BEIIECTB —
METAJUIOB U HEMETAJIIOB.

—Habmonenne Gpu3nvecKkux 1 XUMUYECKHUX SBIICHUN.

—Habmtonenne u omnucanue MpU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEaKIui
Pa3HBIX TUIIOB.

Pewenue pacuémuvix 3a0au mo QopmyiaM U YpPaBHEHUSAM XUMHUYECKUX
peaKkIuii pa3IuyHOTO YPOBHS CJI0KHOCTH, B TOM YHCJI€ OJTUMITUA/IHBIX.

Paznen 2. BaxkHeiue npeacTaBUTe/ Il HEOPraHM4eCKUX BellecTB

Bo3nyx — cmeck razoB. CoctaB Bo3tyxa. 3akoH ABorajapo. MomisipHblii 00bEM
razoB. OTHOCUTENbHAA IUIOTHOCTH Tra3oB. OrmpeneneHue OTHOCUTEIbHOU
MOJIEKYJIIPHOM Macchl Ta3000pa3HOTO BEIIECTBA MO WM3BECTHOW OTHOCUTEIBLHOMU
I0THOCTH. OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKIIUSX.

Kucnopon. Oxcupapl. Ilpumenenue kucnopona. CrocoObl MOTy4YeHUs
KHUCIIOpOJia B J1abopaTopuu U npomelnieHHOCTH. [TonsaTre o katanuzarope. O30H —
aJUIOTpONHasE MOAU(DUKALIMS KUCIOPOa.

TennoBolr 3PQPeKkT XUMHUECKOW peakIMh, TEPMOXUMHUYECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUUYECKUE PEAKIINH.

Bonopon. Haxoxnenue Bogopoaa B mpupoie, PU3MUECKUEe U XUMUUYECKHUE
CBOICTBA, MPUMEHEHHE, CTIOCOOBI TTosTyueHus. [[oHATHE 0 KUCT0TaX U COJISX.

Bonma. ®usuueckue cpoiicTBa BOAbl. Bojga kak pactBoputelsb. PacTBOpBL
HacehlllieHHble W HEHACBIIIEHHBIE PACTBOPHI. PacTBOpUMOCTH BEHIECTB B BOJIE.

CriocoObl BhIpaKEHUSI KOHIICHTPAIIUA PACTBOPOB: MACCOBasl J0JIsI paCTBOPEHHOTO
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BEIIECTBA, MOJISIpHAs KOHUEHTpamusa. Poinb pacTBOpOB B NPUPOAE U B KU3HU
YyeJI0BEKa.

Xumnueckne cBoiictBa Boabl. Ilonsgtue 00 ocHoBaHugx. Ilonstne 00
nHAuKaTopax. KpyroBopot Bojbl B Ipupo€e. 3arpsi3HEHUE MPUPOIHBIX BOJI.

OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.
Knaccudukanus nHeopranmueckmx coemmHeHuit. Oxcuanl. Knaccudukarms

OKCUJIOB:  cojieoOpa3ytomie  (OCHOBHBIC, KHCJIOTHbIE, aM(OTEepHbIE) U
HecoJiIeoOpa3yoniue.

Du3NYeCKUe M XapaKTEpHbIE XUMHUUYECKHE CBOMCTBA OKcuIOB. [lomyueHue
OKCHJIOB.

[ToHATHE O TMAPOKCUAAX — OCHOBAHMSIX M KUCIOPOACOAEPIKAIIUX KUCIOTaX.
Kucnotel. ®uznyeckue M XUMHYECKHE CBOWMCTBA KHUCIOT. llomydeHue KuCIOT.
Kucnotsl B npupose, NpUMEHEHNE BaXKHENIITNX KUACIIOT.

OcHoBanus. Krnaccudukanuss OCHOBaHWM: WIEJIOYM M HEPACTBOPHUMBIE
ocHoBanus. Illemoun, ux cBoiicTBa M crocoObl mnoxyuyeHus. HepactBopumbie
OCHOBAHHUS, WX CBOHCTBA M CIOCOOBI monydeHus. AmdorepHocts. IlonsTtue 06
aM(pOTEPHBIX TUIPOKCUAAX U TIOJIyUCHHE.

Conu. ®uznueckue 1 xapakTepHble XUMU4eckne cBorcTBa. [loyuenue coeil.

['eneTnyeckasi CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCTUHEHHM.

IKcnepumenmanbHoe u3yueHue 8eujecme U sA6NeHUlL:

— OszHakomiieHHE ¢ 00pa3iaMu OKCUIOB U ONTUCAHUE UX CBOWCTB.
— Tlomyuenue, coOupaHue KMUCIOPOAa, U3yUE€HUE €r0 CBOMCTB.
— Tlomy4enne u cobrpanue BOJOPOIA.

— B3auMoaencTBUe KHUCIOT ¢ MeTaJIaMU

IIpuroroBiieHue pacTBOPOB C OIPEHACIEHHOM MacCOBOM J0JieH

PAacTBOPEHHOI'O BENIECTBA.
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— Omnpenenenue pacTBOPOB  KHUCIAOT H  ULIEJNOYEH C  [OMOIIBIO
WH/IUKaTOPOB.

— BzauMopeiicTBHE KUCIOT € METAUIAMHM, PEAKUHUN HEUTpaIU3alUu.
Peakuus HenTpanmzanuu.

— B3aumopeiicTBre pacTBopa cepHOi KUCIOTHI ¢ okcuaom meau(Il).

— IlonydeHne HEPACTBOPUMBIX OCHOBAHHI U U3YYEHUE UX CBOMCTB.

— BrITecHEHME 0THOrO METaIIa IPYTUM U3 PACTBOPA COJIH.

— B3aumopneiicTBUEe THAPOKCHIA IIMHKA C pacTBOpaMHU KHUCJIOT H
IIIeJI0YEH.

— Pemienue OKCIICPUMCHTAJIBHBIX 3aaa4d II0 TCMC «OCHOBHBIE KJIACCBI
HCOPIraHNYCCKHUX COG,[[HHGHPIﬁ».

Pewenue 3a0au ¢ vcnonb30BaHWEM TOHITHI «MaccoBas J0JsI BELIECTBA B
pacTBOpe»;  «MOJIsIpHas  KOHIIGHTpalus», C  HUCIOJb30BaHUEM  KPHUBBIX
pacTBopuMOCTH. Penienne pacu€THbIX 3a/1a4 O YPABHEHUSM XUMHUYECKUX PEaKIIH
Pa3HBIX TUIIOB U YPOBHEW CIIOKHOCTH, B TOM YHCJIE OJUMITHAIHBIX.

Pazgen 3. Ilepuognveckuii 3akoH u Ilepuogmueckass cucreMa XHUMHYECKHX
iemeHToB J[.U. MenngeneeBa. CrtpoeHue aroMoB. XHMMHYECKAsi CBA3b.
OxucanTeIbHO- BOCCTAHOBHUTEIbHbIE PEAKIMHU

[Tepuomnueckuit 3akon J[.M. MenneneeBa. Crtpoenne artomoB. CoctaB
aTOMHBIX sjiep. M3oTonbl. PagnoakTMBHOCTh. DJIEKTPOHBI. DJIEKTPOHHAsI OpOUTAITb.
DHepreTUYecKre YPOBHH M MOAYPOBHHU atoma: S-, P-, d-opOuTanu. DIeKTpOHHBIC
KOH(DHUTyparmu 1 2IeKTpOHHO-Tpadudeckue GopMyibl aTOMOB. DU3HUECKHUI CMBICIT
MOPSIAKOBOIO HOMEpa, HOMeEpa IMepuoja | rpynnbl  3nemeHTa. CrtpoeHue
AJIEKTPOHHBIX  O0O0JOYEK aTroMOB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl .M. MenzaeneeBa: pacupeneiaceHue 3JIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSAM, IMOIYPOBHSIM U opOuTassaM. DU3UYECKHIl CMBICI

HepI/IOI[I/I‘-IeCKOFO 3aKOHa.
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3aKOHOMEPHOCTH H3MEHEHHs paJuyca aTOMOB XHUMHUYECKHX 3IIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 TpyHnam u nepuogam. Mismenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCIMHEHNH XMMHUYECKUX JJIEMEHTOB B MEPUOAX U
rpynnax. XapakTepUCTHUKAa XHWMHUYECKOIO 3JIEMEHTAa [0 €ro IIOJIOKEHUI0 B
[Iepnognueckou cucreme J1.1. Menneneesa.

3nauenue Ileprnoanyeckoro 3akoHa u [lepuonnyeckor CUCTEMbI XUMHUYECKUX
DJIEMEHTOB JUIsl pa3sBUTUS Haykh W npakTtuku. .M. MenneneeB — ydeHBIM U
IpaKJaHUH.

DNEeKTPOOTPULATENIBHOCTh XUMHUECKHUX 3JIEMEHTOB. XUMHUYECKas CBSI3b. Bupl
XUMUYECKOU CBSI3M: KOBAJICHTHAs IIOJISIPHAs CBSA3b, KOBAJICHTHAsI HEIIOJISAPHAs CBA3b,
MOHHas CBs3b. MexaHn3Mbl 00pa30BaHUs KOBAJIEHTHON U HOHHOM CBSI3H.

DJEeKTPOHHBIE U CTPYKTYpHBIE (popMyIIbl BemiecTB. KaTnoHbl 1 aHUOHBI.
Kpucramnnueckue u amop@HbIe BelecTBa. THIIbI KpUCTATUIMYECKUX PEIIETOK:

HOHHAaA, aTOMHas1, MOJICKYJISIPpHAA 1 UX XapaKTCPHUCTUKH.

Crenens okucneHus. OnpeaeneHue cTerneHell OKUCIEeHUs! aTOMOB B OMHAPHBIX
coequHeHMsIX.  OKHCIMTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. CocTaBiieHue
YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM M PAacCTaHOBKAa B HHX
K03((PUIIMEHTOB METOJIOM JIEKTPOHHOTO OajaHca.

JKcnepumenmanvHoe u3yyeHue 6ewecme U AGJNeHUN.

— O3HakomieHME ¢  oOpa3llaMd  METaLIOB U HEMETaJUIoB.
MopenupoBaHue CTPOEHUST MOJIEKYJ TpPH TOMOUIM PUCYHKOB, MOJENEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.

— OnbITEI,  WUIIOCTPUPYIOIIUE  OKUCIUTEIHHO-BOCCTAHOBUTEIIHHBIC
peaKINH.

Pewenue pacuémnvix 3adau no QopMmynaM M YpaBHEHUSIM XMMHUYECKHX

peaKHI/Iﬁ Pa3HbIX THUIIOB U ypOBHeﬁ CJIOKHOCTH, B TOM 4YHCJIC OJIMMIIMAaJHBIX.
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11 KJIACC
Pa3nes 1. BemecTBo U XUMH4YeCKasi peakuusi
[ToBTOpeHre ocHOBHBIX pasnenioB kypca 10 kmacca. [lepuoanyeckas cucrtema
XUMHUUYECKUX AJIEMEHTOB B CBETE€ NpPEACTaBICHUU O cTpoeHun artoma. CtemneHb
OKHCJICHUS W BaJEHTHOCTh. [IpeacraBiieHMe O NEPUOAUYECKOM 3aBUCHUMOCTHU
CBOMCTB XUMHYECKHX 3JIEMEHTOB (2JIEKTPOOTPULIATENLHOCTb,
OKHCJIUTEIILHOBOCCTAHOBUTEIILHLIC CBOMCTBA, KHMCJIIOTHO- OCHOBHBLIE CBOMCTBa
OKCHJIOB Y TUJAPOKCHUAOB) OT CTPOCHHUS aTOMa.
Buapl XxuMudeckoil CBsSI3U: MOHHAs, KOBAJICHTHas (HEMOJIIpHAs, IMOJSpHAas);
OOMEHHBIN U JOHOPHO-aKIIENTOPHBIA MEXaHU3M 00pa30BaHMS KOBAJICHTHOM CBSI3H.
THUnbl KpPUCTAUIMUECKUX PEIIETOK — aTOMHas, WOHHAas, METaJUIn4ecKas,
MOJIEKYJISIpHAS — U OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
THUMNA KPUCTAJUIMYECKON PEMIETKU U BUIa XUMHUUYECKOW CBSI3U.
OCHOBHBIE 3aKOHOMEPHOCTH TMPOTECKAHUS XMMHYECKUX PEAKIUNA. DIIEMEHTHI
XUMHUUYECKON TEPMOJAMHAMUKHU. OHEPreTHKa XHWMHYECKUX peakuui. TerioBoi
ahPeKkT XUMHUYECKOM peakmuu. OK30- W JHAOTCPMHYCCKHE  PEaKIIHH,

TEPMOXMMHUYECKUE YPABHEHUS. 3aKOH ['ecca v ero cieacTBuUs.

[loHATHE O CKOPOCTHM XHMMHYECKOW DPEAKIMU. 3aKOH JEUCTBYIOIIUX MAacc.
@akTOphl, BIUAIONIME HA CKOPOCTh XUMHUYECKOW PEAKIHMH. JHEPrusl aKTHUBALUU.
[Tonsitue o katanmuze. depmentsl. THrHOUTOPHI.

OOpaTtumble 1 HeoOpaTUMble XUMUYeckue peakuuu. [loHsATHE 0 XUMUYECKOM
paBHOBecuu, npuHiun Jle Illarense. YcmoBus CMENEHUS XUMHYECKOTO
paBHOBecus. DakTOpbl, BIUAIONIME HA COCTOSIHUE XUMHUYECKOTO PABHOBECHS.
[IporHo3upoBaHre BO3MOKHOCTH MPOTEKAHUS XHUMHYECKHX NPEBpPALICHUN B
pPa3IMYHBIX YCJIOBUSAX Ha OCHOBE NPEACTaBICHUA 00 HW3YUYEHHBIX AJIEMEHTax

XUMHUYECKOM KMHETUKH U TEPMOJNHAMUKMU.
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OKXHCIINTEILHO-BOCCTAHOBUTEILHBIC pCaKnuu. OxucIuTeIHHO-

BOCCTAHOBUTEJBHBIE CBOWCTBA XUMMUYECKUX JIEMEHTOB, 3aBUCUMOCTh OT CTEIECHU
OKHUCJIeHMs. BaxkHeime okucauTean U BoccTaHoBUTENH. COCTaBIIEHNE yPaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMHA €  HUCIOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

DNEeKTpoJIUTUYECKAsT AUCCOoLMalMs. XHUMHYECKHE pPEeakUud B pacTBOpax.
Teopus ANEKTPOIUTHUECKON qucconuaii. PactBopenne kak pU3nKo-XuMHUYECKUn
mpoiecc. DIEKTPOJIUTH U HEINEKTPOJUThl. CHUIIbHBIE W CJIa0ble 3JIEKTPOJIUTHI.
Crenenp qucconuanuy, KOHCTaHTa auccouuannu. FIoHHOE MPOU3BEIEHUE BOBI.
Bonopoxausii nokasarens. MHAUKATOPBL.

Peakuiun noHHOTrO 0OOMeHa. Y CJIOBUS TPOTEKAHUS peaKluii HOHHOTO OOMEHa.

I'mpponm3 coseil. MoHHBIE ypaBHEHUS THUAPOJINA3A COJIEU. XapakTep Cpeabl B
BOJHBIX PACTBOPAxX COJIEH.

IKcnepumenmanvHoe uzyueHue euecme U A6J1eHUl.:

—3y4yeHue 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKUuu OT Pa3IMYHbIX
(hakTOpOB.

—Pemenune AKCIIEPUMEHTAIBbHBIX 3ama4 1o TEME
«OKHCIUTENBHOBOCCTAHOBUTEIIBHBIEC PEAKIIUN.

—Peakuuu nonsoro ooOMeHa.
—PacniozHaBaHne pacTBOpPOB COJIEN C TOMOIIBIO HHIUKATOPA.

—Pacno3HaBaHne HEOPraHWYECKHWX BEHIECTB C TOMOIIBK) KayeCTBEHHBIX
pEaKIMid HA UOHBI.

Pewenue xauecmeennvix 3a0au u pacuémuvix 3a0a4 Pa3IAYHBIX TUIIOB U
YPOBHEH CJIOKHOCTH, B TOM YHUCJE OJUMMOUAAHBIX, MO TemaM «OCHOBHbIE
3aKOHOMEPHOCTH TNPOTEKAHUS XUMHYECKMX peaKiuil», «IIeKTPoIUTHUYeCKas

JYCCOLUAIINS. XUMUUECKHE PEAKIIUU B PACTBOPAX).
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Pa3znen 2. HemeTaJibl U X COeIMHEHUS

OOmrast xapakTepucTka HeMeTauioB. (OCOOCHHOCTH CTPOCHHUS aTOMOB
XAMHUYECKUX IJIEMEHTOB, TPOCTHIX BEIIECTB, AJUIOTPOIIHSL.

OOmrasi xapakTepucTuka TaJoreHoB. DU3WYecKue W XMMHYECKHUE CBOWCTBA,
CIIOCOOBI MOTYUYEHUSI U IPUMEHEHHUE XJIOpa U €r0 BAKHEUIITUX COSUHEHUM.

OO61mast XxapaKTepUCTUKA XUMUYECKUX 37IeMeHTOB VIA-rpymnmbl. dusnueckue u
XUMHUYECKHE CBOMCTBA, CIOCOOBI MOTYUYEHUSI U IPUMEHEHHS CEPhI U €€ BaXKHEUIIINX
COCIMHECHUM.

OO011ast XapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB V A-rpyibl. @U3nyecKkue u
XUMHUYECKHUE CBOMCTBA, CHOCOOBI TMOJYy4YEHUs M TMPUMEHEHUE a30Ta U €ro
BaKHEHIINX coeauHeHn. Dusndeckue M XHUMHYCCKHE CBOMCTBA, CITOCOOBI
MOJIy4eHHs ¥ puMeHeHue Gocdopa 1 ero BaKHEHIINX COSTUHEHUH.

OO61mast xapaKTepUCTUKA XUMUYECKUX 3IeMeHTOB [V A-rpynnbl. dusndeckue u
XUMHUYECKHUE CBOMCTBA, CIMOCOOBI TOJYyYEeHHUS M TPUMEHEHHE YIJIEpOJa U €ro
BaXHEHIMX coenuHeHuit. [lonstue 06 agcopOum.

dusznyecKue U XUMHYECKHUE CBOMCTBA, CIOCOOBI MOJYYCHUS U MPUMEHEHUE
KPEMHHS ¥ €r0 BAXKHEUIINX COCTUHEHUN.

IKcnepumenmanvHoe uzyueHue euecme U A61eHul

— O3HakomiieHHE ¢ 00pa3iamMu IPUPOIHBIX XJIOPUIOB (TATOTEHUIOB).
— HM3ydeHne CBOMCTB COJSTHOM KUCIIOTHI.
— KauecTBeHHbIE peakIuy Ha XJIOPUI-, OPOMUI- U NOIU]I-UOHBI.

— IlosyyeHue CONsTHOM KUCIIOThI, U3Yy4YE€HUE €€ CBOMCTB.
— W3ydyeHne XUMHUECKUX CBOMCTB pa30aBIEHHON CEPHOI KHUCIOTHI.

[IpoBeneHne KaueCTBEHHBIX peakiuil Ha Ccylbpua-, CcyabOuUr- u
CyJb(aTHOHBI.
— H3yuyeHne XuMHU4YECKUX CBOMCTB COJIE aMMOHMUS.

— KauecTBeHHas peakiusi Ha MOH aMMOHUSI U (hochaT-uoH.
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— [losyueHrne aMmmHuaka U U3y4eHHUE €ro CBOMCTB.
— HM3ydeHue CBOMCTB a30THOM KHUCIIOTHI.
— AncopOuust paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIJIEM.
— Ilomyuenue, coOupaHue, paclio3HaBaHUE M HU3YUYEHHE CBOICTB
YTJIIEKUCIIOTO Tasa.
— BzanMHble npeBpaiieHuss KapOOHATOB U T'MIPOKapOOHATOB.
— KauecTBeHnHble peakiiny Ha KapOOHAT- U CHIIMKAT-UOHBI.
— Ilonyuenne okcuna yraepoaa (IV) u uzyuenue ero cBoicCTs.
— PemieHne oSKkcnepuMEHTaNbHBIX 3a1ad Mo TeMme «Baxuelmme
HEMETAJUIbl U UX COCAMHEHUS.
Pewenue xauecmeennvix 3adau u pacuémmuvix 3a0a4 PA3IUYHBIX TUIIOB U
YPOBHEH CIIOKHOCTH, B TOM YHUCJIE€ OJIUMIUAAHBIX, O pa3aeny «Hemertamnsl u ux
COEJIMHEHUSD

Pa3ngen 3. Mera/Libl M UX COeAUHEHUSA

Oo6mue coricTBa MeTayIoB. OOIIast XapaKTEPUCTHKA XUMUYECKUX DJIEMEHTOB
— METAJUIOB Ha OCHOBAHUHM UX MOJIOKEHUS B [lepnoanueckoi cucreMe XMMUYECKUX
sanementoB [[.MI. MeHnneneeBa u ctpoeHuss aromoB. Metaiel A- u b-rpymnm.
DIIEKTPOXUMHUYECKUM psii HANPsKEHUH MeTauioB. O0IMe XMMUYeCKUe CBOMCTRA
MeTtauioB. OOmue cnocoObl MONYYEHUS METAIOB, METAJUTYPrusi. DJIEKTPOIH3
pacIuiaBoB M PacTBOPOB COJIEH Kak OAWH W3 CHOCOOOB MOJYYEHHUS METaJUIOB.
[ToHsiTHE O KOPPO3UHU METAILIOB, OCHOBHBIE CITIOCOOBI 3AIUTHI UX OT KOPPO3HUH.
CruiaBel METANIOB.

Mertamibsl A-rpynm. [lenoyHble MeTajulbl M1 MX BaXKHEWIHNE COCIUHEHMUS:
dbuznyeckre 1 XUMUYECKHE CBOMCTBA, MOJYyUYCHUE U TPUMEHEHHE.
[[lenouHO3eMENBHBIE METAUIBl U WX BaXXHEUINIHME COCIUHEHUS: (PU3MUECKUE U

XUMHUYCCKHUEC CBOﬁCTBa, MOJIY4YCHUC W IIPHUMCHCHHUC. ATIOMUHMI: (I)I/IBI/I‘-IGCKI/IG u
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XUMUYECKHE CBOMCTBA amOMHUHUS. AMDOTEpPHBIE CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMHUHUSL.

Mertamnel b-rpynn. OOmasi XxapakTepucTuka MeTasioB b-rpynn (moGoYHbIX
noArpyi): noyioxkeHue B [lepuoandeckoit cucreMe XumMuieckux snementon J[.U.
MeHnneneeBa, 0COOEHHOCTU CTPOEHHUS aTOMOB. SIBIIEHHE «IpOBaJia» AIEKTPOHA Ha
puUMeEpe CTPOSHHUS aTOMOB Xpoma, Meu, cepedpa. BaseHTHBIE COCTOSTHUSI aTOMOB
d-3;1eMEHTOB, CTCIICHH OKHCIICHHS aTOMOB B COSTUHCHHSX. 3aBUCUMOCTD KHUCIIOTHO-
OCHOBHBIX CBOWCTB OKCHUIOB ¥ TUAPOKCHJIOB METAJUIOB OT 3HAYCHUS CTEIICHU
OKHUCJICHHS 3JIEMEHTA B COSJMHEHUU (Ha MMPUMEpE COCIMHEHUI XpoMa).
[IepBOHaUaNIbHBIE TPEACTABICHUS O KOMIUIEKCHBIX COEAUHEHUSX.

Menps u cepebpo, UX BaKHEWIIME COCNUHEHMsS: (PU3MUECKHE U XUMUYECKUE
CBOICTBA, NOJly4eHUE U NTpuMeHeHue. [IpencraBiennst 06 aMMUaYHBIX KOMIUIEKCAX
cepedpa u MeaIu.

[{uHK ¥ ero BakHEHITUE COeAMHEHUS: (PU3NUECKUE U XUMHUYECKHE CBOICTBA,
MoJIyuyeHue U npuMeHeHue. AMGoTepHbIe CBONCTBA OKCUA U THAPOKCHUIA IIMHKA.

Kene3o: cTpoeHne aroMma, CTETIEHU OKHUCICHUS, (PU3NYECKUE U XUMHYECKUE
CBOICTBA, TIoJlydeHne u npumeHnenue. Okcuibl, rTuapokcuabl U conu xeneza(ll) u
xenesa(lll), ux cocras, CBOMCTBA U MOTyYECHUE.

IKcnepumenmanivbHoe u3yueHue ewecme U s61eHull

— BzaumojeiicTBrE METAIIOB C BOJOM, C PACTBOPAMU COJIEW U KUCIIOT.

— OkxpallMBaHK€e MIJIAMEHU COJISIMA METAJIIIOB.

— BzaumopeiicTBue THAPOKCHUIIOB HATpUsd M KaJIbLUi C OKCUIOM
yriepoza (IV) u kucnoramu.

— HccnenoBanne CBONCTB KapOOHATOB W THUAPOKAPOOHATOB KAaJBIIUA,

JKECTKOU BOJIBIL.

— HccnenoBanrie amM@OTEPHBIX CBONCTB THUIPOKCUIIOB AIOMUHUS U
IAHKA.
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— H3yuyeHne mnpoueccoB IMONYy4YEHUs TUAPOKCUAOB IKejle3a, HuX
XMMHUYECKUX CBOUCTB.

— JKEcTKOCTBh BOABI U METOMBI €€ yCTPAHEHUS.
— Pemenune skcnepuMeHTaNbHBIX 3a1a4 10 TeMe «BakHene MeTauibl

U UX COCIUHEHUS.

— KauecTBeHHbIE pEaKIMM HAa HWOHBI MAarHWsi, KajbLHs, AJIOMUHUS,

IUHKa, xkenesa(2+), xenesa(3+), menu(2+), cepedpa(+1).

Pewenue xauecmeennvix 3a0au u pacuémmeix 3a0a4 Pa3IAYHBIX TUIIOB U
YPOBHEHN CII0KHOCTH, B TOM YHCIIE OJMMIIMAIHBIX, IO pasaeny «Meramisl U ux
COECTMHEHUSD
Paznen 4. Xumus U OKpy:KawIuas cpeaa

BaxkHeiiline BemiecTBa W Marepuaibl, o0NacTH MX NpuMeHeHus. HoBbie
MaTepUAIIbl U TEXHOJIOTUH. [ [pUHIUIIBI «3€TEHON XUMUNY.

XuMHUS U 3I0pPOBbE. 3HAUYCHHE H3YYAaEMbIX XUMHUYECKUX JJIEMEHTOB U HX
COEMHEHHH Il PYyHKIIMOHUPOBAHUS OPraHU3Ma YeJIOBEKa.

XVMMHUYECKOE 3arpsi3HEHUE OKPYKAIoIIeH cpelbl. DKOJOTUYECKUE TPOOIIEMBI,
CBS3aHHBIC C COCAUHEHUAMU yIIIEpOAa, A30Ta, CEPBI, TAKEIIbIX METAIIIOB.

[Tonsarue o I[TJIK. Ponb XumMuu B perieHnn SKOJIOTHISCKUX TTPOOIIEM.

IKcnepumenmanbHoe uzyueHue euecme U A6J1eHUl:

—  OmnpeneneHue KUCIOTHOCTH IPUPOAHBIX BOI.
—  MopgenupoBanue mporecca 00pa3oBaHUS — KHCIOTHOTO  JOXKIS,
U3YUYEHHE €0 BO3/ICUCTBUS HA MaTEPHUAIIBI.

Paznen 5. IloBropeHue u 00001meHne 3HAHNH OCHOBHBIX pa3iesioB KypcoB 10—
11 kanaccos

[Tepuoanueckuii 3akoH u [lepuoguueckas cucTeMa XUMUUYECKUX JIEMEHTOB B

CBCTC HpC}ICTaBJ'IeHI/Iﬁ 0 CTPOCHUA aTOMA.
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Buner xumunueckoil CBSI3W. 3aBHUCUMOCTH CBOMCTB BeIllECTBA OT THIIA
KPUCTAJUTMYECKON PEIIETKU U BUAA XUMUYECKOU CBA3HU.

Knaccubukanus xumudeckux peakiuid. [IporHo3upoBaHue BO3MOXKHOCTH
MPOTEKAHUSI XUMHUYECKMX IPEBpAlllCHUM B Pa3JIMYHBIX YCIOBHUSX Ha OCHOBE

HpeIICTaBJ'IeHI/Iﬁ XUMHUYECKON KUHETUKHU U TCPMOANHAMUKHU.

XUMUYECKHUE peakiuu B pacTBopax. ['mpponus COJICH.
OKHUCIUTENIBHOBOCCTAHOBUTEIBHBIC PEAKIIUN. DIECKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBAaHMH M COJIH B CBeTe IPEACTaBICHHH 00
ANEKTPOJUTUYECKON  JUCCOLMAMM W OKHUCJIUTEIIbHO-BOCCTAHOBHUTEIBHBIX
peaKUsX.

IKcnepumenmanbHoe usyueHue 8euecme U s61eHul

— Penrenune skCrepuMeHTAIBHBIX 3a1a4 110 TeMe «MeTasibl, HeMETAJUIbI U X
COCJIMHCHMUS .

Pewenue xauecmeennvix 3aday u pacuémuuvlx 3a0ay PazIAYHBIX TUIIOB H

yp0BHeﬁ CJIO)KHOCTH, B TOM YHCJIC OJIUMIINA/IHBIX, 110 U3YYCHHBIM TCMaM.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace

HaumenoBanue pasnenos

KommuecTBo OcCHOBHBIE BUABI AESITEIHLHOCTHA
Ne U TEM y4eOHOTo Conepsxanue o0yueHus
qaCcoOB O6y‘IaIOHlI/IXCH
npeaMera
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE
MOHATHSA
1.1 XuMmus — BakHast 00y1acThb 2 XuMus — BaxHast 00J1acThb Buvinonnenue meopueckux 3aoanuil,

€CTCCTBO3HAHHUA U
HpaKTquCKOﬁ JACATCIIBHOCTHU
YCJIO0BCKAa

€CTECTBO3HAHUS U MPAKTUYECKON
NeSITeIbHOCTH YEJIOBEKA.

[IpaBuma Ge30macHOr0 OOPAIICHNUS C
BELIECTBAMU U J1a0OPaTOPHBIM
000pyI0BaHUEM.

UYucTele BelecTBa U CMECU

PACKPBIBAIOLINX POJIb XUMHU B IPUPOJE U
JKM3HU YEJIOBEKa, €€ CBsI3b C IPYTMMH HAyKaMH.
IIposedenue sxcnepumenma:

- N3yyenune u onucanue GU3NIECKUX CBOMCTB
00pa3IoB HEOPTAaHUYECKUX BEIIECTB.

— [TpaBuia paboThl B 1a00paTOpUn U MPUEMBI
oOpatieHus ¢ 1abopaTopHbIM 000PYIOBaHUEM.

- Pasznenenne cmecein
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1.2 | BemectBa u XUMHUYECKHE 8 ATOMBI, MOJICKYJIbI, XHMHUYECKHE | BrisgBrieHue paznnuuii My GU3NIECKUMU U
pcaknuu SJICMCHTHI. BemecTBa | XuMU4eCKMMU SBIICHHUSMH.
MOJICKYJIIPHOTO U HEMOJIEKYJIIPHOTO | Pacrio3HaBaHHe (U3NYECKUX U XUMUYECKUX
Xumuueckas popmyia. Omnpenenenre NpU3HAKOB XUMUYECKUX PEAKIUH,
OTHOCHUTENBLHAsA aTOMHAas Macca. yCHQBHf/'I UX IIPOTEKAHUSL.
OtHocuTenbHas MONEKy IApHAS PaccranoBka KO3(QPHUIUEHTOB B CXeMaXx
macca. MaccoBast 011 XUMHYCCKOTO | oo oo peaKITHii,
3JIEMEHTa B CO€AMHEHUH. .
[TpoBenenue BoIUMCIEHUH 110 GOpMyIaM U
KonnuectBo BemecTBa. MonspHas .
YpaBHEHHUSIM XUMUYECKHX peaKIuil.
Mmacca. Pacuersl o hopmynam
. IIposeoenue sxcnepumenma
XMUMHUYECKUX COCIUHEHHH. .
— Onucanue pu3nuecKknx CBOUCTB 00pa3IoB
ModsipHast Macca CMeCH BEILECTB.
MoJIbHast 0I5 XHMUEECKOT0 HEOPraHMYEeCKUX BEIIECTB — METAJUIOB U
JJIEMEHTA B COSAMHEHUH. HCMCTAJLIOB.
- Ha6nronenue Gpu3n4eckux U XUMHUUECKUX
SIBJICHUU.
HaunmeHnoBanue pa3nenos
KonnuecTBo OCHOBHBIE BUIbI ACATEIBHOCTH
Ne U TEM Y4eOHOro Coneprxanue 00yueHus
4acoB 00yUaromMXxcst

npeaMeTa

XuMuyeckass peakuus U ee
MPU3HAKUA. YCIOBUS NPOTEKAHUS
XUMUYECKHX  PEaKIH.
XUMHUYECKHUX peakuuid. PacueTs! o
XUMHYECKUM ypaBHEHUSAM

Tumer

- HaGJIIO,Z[CHI/IC " OIIMCAaHUC MMPU3HAKOB

MMPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ Pa3HbIX TUIIOB.

Pewenue pacuémmnuvix 3a0au o popmynam u
YPaBHEHHUSIM XUMHUYECKHUX PEAKIIHH Pa3THIHOTO
YPOBHS CJIIOHOCTH, B TOM YHCJIC OJIMMITHATHBIX

Pa3pnen 2. BaxkHeiiune npeacraBuTe/ M HCOPraHMYeCKUX BeleCTB
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2.1 | Bo3nyx. [Tonsitue o rasax. 3 [IpencraBnenus o razax. Bo3myx. IIposedenue sxcnepumenma
Kucnopon. Okcubl 3akon ABoraapo. OTHOCHTEIbHAS - O3HaKOMIIEHHE ¢ 00pa3aMy OKCHIIOB 1
IUIOTHOCTH ra3oB. OnpeneneHue OIUCAHME UX CBOHCTB.
OTHOCHUTEIIEHOW MOJIEKYJISIPHOM N
— ollyueHue, cobupaHue KUciopoaa,
Macchl ra3000pa3HOro BellecTna 1o .
9 o W3YYCHHE €r0 CBOICTB
M3BECTHON OTHOCHTEIBHOU g
TOTHOCTH. OGLEMHBIE OTHOMCHNs | L €Wlere pacuémuplx 3a0a4 10 yPaBHEHUSM
r'a30B [PH XMMAYECKHX PEAKIHSIX. XUMHYECKUX PEAKIUNA U TEPMOXUMUIECCKUM
Kuciopox. O30H. YPaBHEHHSIM Pa3IMIHOTO YPOBHSI CJIOKHOCTH, B
TennoBoii >3phekT XUMUIecKoi TOM HHCIIC OTMMMITNATHBIX
peakuuu
2.2 Bonopon. 4 Boaopoa. CpoiicTBa Bojiopoa. IIposedenue sxcnepumenma
ITonsiTre O KMCIOTax U COMAX [Tonydenue u npuMeHeHUE BOJOpOA | — [Tonrydenue u cobupanue BoIOpoaa.
[TonsATHE O KHCIOTAX U COJIAX - B3anMozneincTere KUCIOT C MeTaJlIIaMu
Pewenue pacuémnuix 3a0au 1o ypaBHEHUAM
XUMHYECKHUX PEaKIIHii, B TOM YHCIe
TEPMOXHUMHYCCKHM
2.3 | Boga. PactBopsl. [Tonsitue 06 2 Bona. Boga xak pacTBOpHUTENb. IIposedenue sxcnepumenma
OCHOBaHUSIX PactBopel. HacklmeHHbIC 1 — IIpuroroBneHue pacTBOPOB C ONPEAECIEHHON
HCHACBIIIICHHBIC PACTBOPDI. MacCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA.
PacTBOpHUMOCTH BeIIECTB B BOJIE. .
Pewenue 3a0au ¢ ncnonb3oBaHUEM MOHITHIA
CriocoObl BbIpaKeHUsI KOHIIEHTPALIIH
«MaccoBasi I0JIsI BEIIECTBA B PACTBOPEY;
pPacTBOPOB: MaccoBas J0Js
«MOJISIpHAsT KOHIICHTPALUS», C  C
HCIIOJIb30BAaHNEM KPUBBIX PACTBOPUMOCTH
HaumenoBanue pasznenos
KonnuecTBo OCHOBHBIC BUJIBI ACATCIBHOCTH
Ne U TeM y4eOHOTo Conepxanue oOydeHus
4acoB o0yJaromxcs

npeaMeTa
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PacTBOPEHHOTO BEIIECTBA, MOJISIpHAs
KOHIIEHTpaIUsI.

XUMHYECKHE CBOMCTBA BOJIEI.
IlonsiTe 06 OCHOBAHHUSIX.
Nuaukatopel

2.4

OcCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIMHEHUN

Krnaccudukanus HeOpraHmIeCKux
COCTMHEHUM.

Oxcunpl. 'napokcuabl. Kuciaotsl.
OcHoBaHusl pacTBOpUMBIE (IIET0UM)
1 HepacTBOpUMBbIC. AM(DOTEpHBIC
OKCHJIBI ¥ TUAPOKCHIBI. COJIH.
dusnueckue u 00IKE XUMUYECKHE
CBOMCTBA MEPEUYMCICHHBIX KJIaCCOB
HEOPraHUYECKUX COCAMHEHUH, NX
o011ue croco0bl MOTy4YeHuUs,
npuMeHeHnue. [ 'eneTudeckast cBs3b
MEX1y KJaccaMi HEOPraHHUeCKHUX
COE€TMHEHUI

Cocrasiienue GopMyI1 OKCUIOB, KUCIIOT,
OCHOBaHMH, COJIEH M UX Ha3BaHUM 110
MEXIyHapoaHOU HOMeHKIaTtype. CocTaBieHHe
MOJIEKYJISIPHBIX YPaBHEHHUN pEaKItii,
WJUTFOCTPUPYIOLIUX XUMHUECKUE CBOMCTBA U
CIOCOOBI TOJTYYEHHSI BEIIECTB N3YUCHHBIX
KJIACCOB/TPYIIIL, & TAK)KE MOITBEPKIAIOLITUX
TEHETUYECKYIO CBSI3b MEKy HUMH.
IIposedenue sxcnepumenma

- Omnpenenenue pacTBOPOB KUCIOT U
LIEJI0YEH C MOMOILBIO UHIAUKATOPOB.

— BzanmopeiicTBre KUCIOT C METAIIAMH,
peakuuii HeuTpanuzauuu. Peakuus
HEUTpaIU3aLnHU.

- B3aumopeincTeue pactBopa CEpHOU
KHUCJIOTHI ¢ okcusiom meau (II).

- [Tonydyenune HepacCTBOPUMBIX OCHOBAHUH U
M3y4YEHUE UX CBOKCTB.

- BriTecHeHHne 0JTHOTO METaIa IPYTUM U3
pacTBopa CoJu.

— B3anmopeiicTBue ruapokcuaa IUHKa ¢
pacTBOpaMH KHUCIIOT U IET0YEH.
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HanmMeHoBaHHe pa3enoB
Ne U TeM y4eOHOTO
npeaMeTa

KonnuecTBO
JacoB

Coneprxanue oOydeHus

OcHOBHBIC BUIBI ACATCIBHOCTH
00yYarommxcs

— Pelmenune skcriepuMeHTaNbHBIX 33a4 [0 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
COEIMHEHU .

Pewenue pacuémmnuix 3a0ay no ypaBHEHUSIM
XUMUYECKUX PEAKIUN Pa3HbIX TUIIOB U YPOBHEU
CJI0’)KHOCTH, B TOM YHUCJIE OJTUMITUAIHBIX

Paznen 3. [lepuoanueckuii 3axon u [lepuogudeckas cucrema xummnuecknx djemenToB /. U. MenneneeBa.

CTpoeHne aToMOB. XMMHYecKada cBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PC€aKIuH
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3.1 | Ilepuoauyeckuii 3aK0H 1 4 [lepuonuueckuii 3aKOH XUMUYECKUX | MojenupoBaHue CTPOECHHUE aToMa,
Ilepunonnueckas cucrema anemenToB J[.1. MenneneeBa u SHEPreTUYECKUX YPOBHEH U MOLYPOBHEN ITPU
XUMUYECKHUX 3JIEMEHTOB crpoenune aroMa. COCTaB aTOMHBIX MTOMOIIM PUCYHKOB, JIEKTPOHHBIX KOH(PHUTYpauit
J.W. Menneneesa. anep. U 3JICKTPOHHO- rpaduvecKux Gpopmyir.
CtpoeHue aToMa CTpoeHHE EKTPOHHBIX 000I0UEK OOBbsicHeHrEe OOIIMX 3aKOHOMEPHOCTEH B

aTOMOB TepBBIX 20 XUMHUYECKUX M3MEHEHUU CBONCTB XMMUYECKUX IJIEMEHTOB.
snemenToB Ileproanyeckoii IIporuo3upoBanue u XapakKTEPUCTHKA CBONCTB
CUCTEMBI XUMHUUYECKUX DJIIEMEHTOB XUMHNYCCKUX DJIEMCHTOB U UX COCANHCHNWU Ha
JI.W. MeHnpeneesa. OCHOBaHMU 3akOHOMepHocTel [leprnoguueckon
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB | CUCTEMBI XUMUYECKUX DJIEMEHTOB.
aTOMOB paJuyca aTOMOB XUMHUECKUX | Buinonnenue sxcnepumenma
9JICMCHTOB, MCTAIITIMICCKHUX U — O3HakoMJICHHE ¢ 00pa3aMi METaIOB U
HEMETAJUIMYECKUX CBOMCTB 110 HEMETAILIOB.
Tpynnam 1 neprofam. H3uMeHeHHe Hnousuoyanvrvle unu epynnogvle npoeknul no
KHCHOTHO'OVCHOBHHX CBOMCTB meme «Ileprnonuueckuii 3aKOH 1
COCMHCHNN XUMUHCCKIX SJICMCHTOB | TTenyoqiyeckas ciucTeMa XMMHYECKHX
B IICPHOJAxX 1 IPYTIIAX. anemenToB .M. Menneneesa.
XapakTepucTuka XUMHYECKOTrO CrpoeHue atoma»
3JIEMEHTA TI0 €ro MOJIO0KEHUIO B
[Iepnonnueckoii cucreme
.. Menneneea
HaunmeHnoBanue pa3nenos
KomnuectBo OcHOBHBIE BUJIBI ACSITEIBHOCTH
Ne U TEM y4eOHOTOo Coneprxanue 00yueHus
4acoB oOyyJaronmxcs

npeameTa
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3.2 | XuMuueckast CBA3b. 5 XUMHYecKas CBs3b, €€ BUJIBL. MopenupoBaHue CTPOSHHUS MOJICKYJ ITPH TIOMOIIIN
OKHUCITUTETBHO- MexaHn3Mbl 00pa30BaHUs PHCYHKOB, MOJICJICH, 3JICKTPOHHBIX H
BOCCTAHOBHTEIIbHBIC PEAKIIUH KOBAJICHTHOW M MOHHOM CBSI3H. CTPYKTYPHBIX (OPMY.I.

DJIEKTPOHHBIC U CTPYKTYPHBIC PaccranoBka K03 (UIIMEHTOB B CXeMax
(Gopmynsl Bemects. Katnonsl u OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINI
AHHOHBL. METOJIOM JIEKTPOHHOrO GalaHca.
Kpucramumdeckue u aMmophHbIe Iposedenue sxcnepumenma
BelecTBa. TUIBI KPUCTATHUECKUX
. — OnbIThI, WUTIOCTPUPYIOLIHIE
pEHIETOoK.
OKHCJTUTEIbHOBOCCTAHOBUTEIILHBIC PEAKIIHUH.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC .
Pewenue pacuémmuvix 3a0au no hopmyiam u
eaKIuu 5
peaxtt YPaBHEHUSIM XUMHUYECKHX PEaKIUil pa3HbIX THIIOB
U YPOBHEH CJI0)KHOCTH, B TOM YHCIIC
OJIMMITHATHBIX

KOJIMYECTBO 34

YACOB I10 ITPOTPAMME

11 knace
HaumeHnoBanue pasznenos

KonnuectBo OcHOBHBIE BUJIBI JCSITEIbHOCTH
Ne U TEM y4eOHOTO Coneprxanue 00yueHus
4acoB 00yJaromMXxcst

npeaMera

Pasnen 1. BemecTBo 1 XMMu4ecKasi peakius
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1.1 | IloBrOpenue u yriyoieHue [ToBTOpenue u yrinyOnenue 3HaHUH | Pewenue kauecmeeHHblxX 3a0ay u paciémmulx
3HaHUH O BEILIECTBE OCHOBHBIX paszenos Kypca 10 kiacca. | 3a0ay 110 ypaBHEHHSAM XUMHYECKUX PEAKIIHIA.

Tepuonuyeckuit 3aK0H U Hnousudyanvhvie uiu 2pynnosvle Rpoexmol.
Ilepromraeckas cHeTema Iepuoauuecknii 3axon JI.1. Menneneena u
XHMHUECKHX S7IEMEHTOB /1.1, pa3BUTHE COBPEMEHHOM (PU3UKH M XUMUH
Meneneesa.
Crpoenue BeniecTBa. XuMHUUYECKast
CBsI3b. MeXMOJIEKYJISHbIE
B3auMoJieicTBUS. TUIb
KPUCTAIITUYECKUX PELIETOK.
OcHOBHbBIE KJ1acChl HEOPTaHUYECKUX
COCTUHEHUN

1.2 | OcHOBHBIE 3aKOHOMEPHOCTHU DneMEeHThl XUMUYECKOM OObscHEeHHE U MPOTHO3UPOBAHUE 3aBUCUMOCTH

MPOTEKaHUSA XUMHUYECKHUX
peaxkiun

TepMOJMHAMUKH. 3aKoH ['ecca.
CKOpOCTh XMMHUUYECKOM peaKkiivu.
@DaKTOpBI, BIUSIOLINAE HA CKOPOCTh
XUMHUYECKOM peakiuu. llonsarue o
XUMHYECKOM PAaBHOBECUH, IIPUHIIUIT
Jle Illatense. OKUCIUTENBHO-
BOCCTaHOBUTEIIbHBIE PEAKLIMU

CKOPOCTH XUMHUECKOM PEaKIIUU OT Pa3IHYHBIX
(hakTopoB.

[Iporno3upoBaHue BO3MOKHOCTH MTPOTEKAHUS
XUMHUYCCKUX peaKuHﬁ B Pa3JIMYHEBIX YCIIOBUAX.
CocraBrneHnue ypaBHEHUH
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUN C

HCIIOJIB30BAHUEM METO/JIA BJICKTPOHHOT'O OanaHca.

IIposedenue sxcnepumenma

— N3yudeHne 3aBUCUMOCTH CKOPOCTH
XMMHYECKON peaklMy OT Pa3iNyHbIX (PaKTOPOB.
- PelreHne skCiepUMEHTANIBHBIX 3a1a4 110
TeMe «OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peakuumn». Pewenue pacuémmuvix 3a0a4
Pa3JIMYHOTO YPOBHS CIOKHOCTH, B TOM YHCIIE
OJINMITMA/IHBIX, 110 TEME
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HaunmenoBanue pas3aciioB

KonuuectBo OcCHOBHBIC BHJIBI I€ATCIBHOCTH
Ne U TEM y4eOHOTO Conepxanue oOydeHus
4acoB 00yJarommxcs
npeaMera
«OCHOBHBIEC 3aKOHOMEPHOCTH IMPOTCKAHUS
XUMHYECKUX PEAKIIUIN»
1.3 | DnexTponuTHUecKas 3 Onexrponurnueckas auccouuanus. | CocraBieHue ypaBHEHUM JUCCOLMALIMN KUCIOT,
JIMCCOITHAITHS. XUMHUECKUE PEaKIMK B pacTBOpax. | LIEJIOYEH U COJICH, IIOTHBIX U COKPALIEHHBIX

XUMUYECKUE PEeaKIINH B
pacTBopax

CuiibHBIC U CJ1a0bIe SJIEKTPOJIUTHI.
CremneHb AUCCOIMAIMH, KOHCTAHTA
nucconranuu. onHoe
MPOU3BEICHNE BOIbI. BomopoaHbIit
MOKa3aTeb.

Peakiiuu nonHoro ooOMeHa.

I'mpponus conent

MOHHBIX YPaBHEHUH peakuuii HOHHOro oOMeHa,
KPaTKMX NOHHBIX YPABHEHUHN PEaKLUN TUAPOIN3a
coJieit.

IIposedenue sxcnepumenma —

Peakiiun nonHoro ooMeHa.

— PacnioznaBanue pacTBOpOB COJIEH C
IIOMOUIbIO UHAMUKATOPA.

— Pacnio3sHaBaHue HEOPraHUYECKUX BELIECTB
C IOMOIIBIO KAYECTBEHHBIX PEaKIMil HAa MOHBI. —
Pemrenne skcnepuMeHTAIBHBIX 33724 110 TEME.
Pewenue xauecmeennvix 3a0au u pacuémmuovix
3a0ay pa3NUYHbIX THIIOB M YPOBHEW CII0)KHOCTH, B
TOM YHCJIE OJIMMITUAJHBIX, 10 TEME
«ONEeKTpoIUTUYECKAas! TUCCOLMAIINS.
XHUMHUUECKHUE PEAKIIUU B PACTBOPAX»

Pa3zgen 2. HemeTaJIbI M HX COCTUHEHU ST
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2.1 | O0mas xapakTepucTuKa 2 OO6m1as xapakTepucTUKa IIposedenue sxcnepumenma
XUMHUYECKHUX 3JIEMEHTOB HEMETAJIJIOB. — O3zHakoMyieHHE ¢ 00pa3laMu IPUPOTHBIX
VIIA-rpymmbL. ['anorenst lNasiorensl. X0p U €ro BaXXHEWIINE | XJIOPUAOB (TAJIOT€HUIOB).
COEMHEHHUS - N3yueHne cBOMCTB CONSIHON KUCIOTHI.
— KauecTBeHHbIe peakIuy Ha XJIOPUI-,
OpOMU/I- U HOJUI-UOHBI.
— [TosydeHue consTHOM KUCIOTHI, H3yUYeHUE
€€ CBOIICTB.
HaunmenoBanue paznienos
KomngecTBo OcHOBHEIE BUbI ACATCIBHOCTU
Ne U TeM y4eOHOTO Conepxanue 00yueHHs
qaCcoB 06yqa}0m1/1xc;1
npeamMcTa
Pewenue xauecmeennvix 3a0au u pacuémmuix
3a0ay BHICOKOTO YPOBHS CIIO)KHOCTH H
OJIUMITHATHBIX, TI0 TeMe «[ aJloTeHb»
2.2 | O0mas xapakTeprucTHKa 3 OO6m1as xapakTepucTruKa IIposedenue sxcnepumenma

XUMHYECKHUX IJIEMEHTOB
VIA-rpynmsi.

Cepa u e€ coeuHEeHUs

XMMHYECKHX DJIEMEHTOB
VIArpynmnsl. Cepa u e€ BaxHelme
COETMHEHUS

- N3ydyeHne XuMHYECKHUX CBOWCTB
pa30aBIeHHON CepHOI KHCIOTHI.

— [IpoBeneHne Ka4ECTBEHHBIX PEAKIMI Ha
cynbhua-, cynbur- u cynbpaT-uoHsl Pewenue
KayecmeeHHblX 3a0ay U pacuémmubvlx 3a0ay
Pa3JIMYHBIX TUIIOB U YPOBHEH CII0KHOCTHU, B TOM
YHUCIIEe OJUMIINAIHBIX 110 Teme «Cepa n eé
COEIMHEHUS

Hnousuoyanvuvie unu 2pynnogvie npoexmol no
meme «Cepa 1 ee COeTUHEHU D)
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2.3 | O6mias xapakTepucTuKa 4 OO6mias xapakTepucTuKa 3JIEMEHTOB | [Ipogederue sxcnepumenma

XUMHYECKHUX 3JIEMEHTOB VA-rpynmnsl. — N3ydenne XMMHYECKIX CBOUCTB COJICH

VArpynrsi. A3OT 1 ero BayKHEHIINE COSTMHEHUS. | aMMOHHS.

A3or, dpochop u ux Docdop u ero coequHEHUs — KauectBennas peakuusi HAa HOH aMMOHUS U

COCJIMHECHHUS dbocdar-noH.
— [Tonydyenrne aMmmuaka 1 U3yueHUE ero
CBOMCTB.
- N3yueHne cBOMCTB a30THOM KHMCIIOTHI.
Pewenue xauecmeennvix 3a0au u pacuémmuix
3a0ay BHICOKOTO YPOBHS CJIOXHOCTH U
OJIMMITHAJTHBIX TIO TEME «A30T €ro COCTMHECHUSD)
HnousuoyanvHvle unu epynnogvle npoekmol no
meme «A30T, hochop 1 UX COCTUHCHHS

2.4 | O06mas xapakTepuCTHKa 4 OO01mas xapakTepucTuKa 3J1eMeHTOB | [Ipogedenue sxcnepumenma
XUMUYECKUX DJIEMEHTOB IVA-rpynmsl. — AicopOrust paCTBOPEHHBIX BEIECTB
IVA-rpynmer. VYriepoa u ero BaxHeuIme AKTUBUPOBAHHBIM YIJIEM.
COCIMHEHMUSI.
HaumenoBanue pasznesnos
KonnuectBo OcHOBHEBIE BHUbI ACATCIBHOCTH
Ne U TEM y4eOHOTO Coneprxanue 00yueHus
4acoB 00yJaromMXxcst

npeaMera
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VYriepon v KpeMHUM, UX
COEIUHEHMUS.

Kpemuuii u ero Baxkueime
COCIMHECHUS

— [Tonyuenue, cobupanue, pacrio3HaBaHUE U
HU3y4YEHUE CBOMCTB YTJIEKUCIIOTO raza. — Bzaumubie
MpeBpaIeHIs KapOOHATOB U TUAPOKAPOOHATOB.

— KauecTBenHsble peakiiuu Ha KapOOHAT- U
CUJIMKAT-UOHBI.

— [Tonyuenue oxcuna yraepoga(IV) u
U3YUYEHUE €ro CBOMCTB.

— Pelrenue skcnepuMeHTANBHBIX 3a7a4 110
TeMme «BaxkHelne HeMeTaJuIbl U UX
coeIuHEHUN. Peuienue kayecmeenHvlx 3a0a4 u
pacuémuulx 3a0ay pa3IuYHbIX TUIIOB U YPOBHEH
CJIIO’)KHOCTH, B TOM YHUCJIE OJUMIIUAIHBIX, [0 TEME
«YTIIepOa U KPEMHUM U UX COEAUHCHHUS»

Pazne

J1 3. MeTaJJIbI M UX COeTHHEHHS

3.1

OO01re CBOMCTBA METAJLIOB

OO01mmas xapakTepucThKa
XUMHUYECKHUX AJIEMEHTOB — METAJIOB
Ha OCHOBaHUU UX MOJIOKEHUS B
[Iepnonnueckoii cucreme
XUMHUYECKUX dyiemenToB J[. 1.
MenpeneeBa U CTpOEHUS ATOMOB.
OO01re XUMUYECKUE CBOMCTBA
METaJIOB

Koppo3sus meramios.

CnuiaBbl METAIIIOB.

OO6mmme crmocoOb! MOTydeHUs
METaJUIOB. DJIEKTPOIIU3

IIposedenue sxcnepumenma

— BzanMoaeicTBre METaINIOB C BOJOH, C
pacTBOpaMHM COJIEH U KUCTOT.

Pewenue xauecmsenuvix 3a0a4 u pac4émuulx
3a0ay pa3NUYHBIX TUIIOB U YPOBHEH CI0XKHOCTH, B
TOM YHCJE OJUMITHAIHEIX, 110 TeMe «O01Iue
CBOMCTBa METAJJIOBY.

HnousuoyanvHwvle unu epynnogvle npoexkmul no
meme «CBOICTBA METANIOB U UX IPUMEHEHUE
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HaunmenoBanue pas3aciioB

KonnuectBo OcHOBHBIE BUIBI ICATEIILHOCTH
Ne U TEM y4eOHOTO Conepxanue oOydeHus
4acoB 00yJarommxcs
mpcameTa
3.2 | Baxueime MeTalTbl U UX 5 Mertamwbl A-rpynn. [Ilenounsie IIposedenue sxcnepumenma

COCOAMHCHUA

METaJlJIBl M UX Ba)KHEHIIIe
coenuHenwus. lllenounozemenpHbIC
METaJIbl, MATHUM 1 X BaKHEHIIINE
COCIUHCHMUS.

AJIOMUHHHI U €TO Ba)KHEHIIIHNE

COCIMUHCHNAI.

Mertannst b-rpynn. Meas u cepedpo
U UX BaKHeWIe coeauaeHus. LuHk
H €TI0 BaXXKHCHUIIINE COCAUHCHUS.
Kemne3o u ero

BayKHEUIIIE COSNHECHHUS

— OkpalvBaHue MIaMEeHH COISIMU
MeTaJUIoB. — B3aumoeicTBie ruipoOKCUI0B
HATPHS U KaJblus ¢ okcuaoM yriepoaa(lV) u
KkucioTamu. — MccnenoBanue CBONCTB
KapOOHATOB U TMIPOKAPOOHATOB KaJbIIHS,
xEcTkoii Bogbl. — ccnenoBanue aMpoTepHbIX
CBOMCTB I'MAPOKCH/IOB aJTFOMUHUS U [IMHKA.

- N3ydenue npoueccoB noay4eHus
TUAPOKCHJIOB XKeje3a, UX XUMUUYECKHX CBOMCTB.
- JKécTtkocTh BOJIBI M METOJIBI €€
yCcTpaHeHus. — Pelienne skcnepuMeHTaIbHBIX
3a/1a4 o TeMe «BakHeilre MeTaibl U uX
coeMHEeHU». — KauecTBeHHbBIE PEaKIIUU Ha HOHBI
MarHus, KaJabIus, allOMUHUS, IIUHKA, kene3a(2+),
xene3a(3+), menu(2+), cepedpa(+1). Pewenue
KaueCmeeHHbIX 3a0a U pacyémHblx 3a0ay
Pa3IUYHBIX TUTIOB U YPOBHEW CII0KHOCTH, B TOM
YHUCJIe OJUMIIUATHBIX, IO TeMe «MeTaibl 1 uxX
COCTMHCHHUS

Hnousuodyanvhvie unu epynnosvie npoekmsi no
meme «BaxkHel111e MeTaIbl U UX COCTUHEHUS

Pa3zpnen 4. Xumus u okpy:xamomas cpeaa
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4.1 | BemectBa u MaTepuaibl B 2 Baxwueliume BemecTsa u Buinonnenue sxcnepumenma
YKU3HU YeJIOBEKa. MaTepuaibl, 001acTu UX — OnpenienieHne KUCIOTHOCTH MPUPOIHBIX BOJ. —
OCHOBEI PKOJIOTHYECKOH MIPUMEHEHHS. MozenupoBaHue mmpolecca 00pa3oBaHus
IPaMOTHOCTH HoBrle MaTepuaibl U TEXHOJIOTHH. KHCIIOTHOTO JOX/IsI, U3YUCHHUE €TI0 BO3JCHCTBHS
[IpuHUKIIBI «3€TE€HOU XUMUNY. Ha MaTepHaIbI
XuMus 1 310pOBbE. IKOIOTHICCKUE HHnousuoyanvHvie unu epynnosvie npoekmsl no
pOOJIEMBI, CBSI3aHHBIE C meme
HaumenoBanue pas3aciioB
KonunuecTtBo OCHOBHBIE BUJIBI JCSITETBHOCTH
Ne U TEM y4eOHOTO Coneprxanue 00yueHus
4acoB 00yyarommxcs
npcamMcCTa
COEIMHEHUSIMH YTIIEpO/ia, a30Ta, «BemiecTBa u MaTepuanbl B )KM3HHU YEIOBEKA.
CepBI, TSKEIBIX METAILIIOB OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTIY
Paznea 5. O06001menne 3HaHuM
5.1 | IloBTOpeHue u 06ob1IIeHNE 4 IToBTOopenue u o0oOIIeHUE 3HAHUH, | Bwinoanenue sxcnepumenma
3HAaHUH OCHOBHBIX Pa3ZeiioB IIOJIyYE€HHBIX IIPU U3YYEHHUH Kypca — PenreHne sKCriepUMEHTATBHBIX 33124 110
kypcos 10-11 xnaccos xumun 10-11 kmaccos TeMe «MeTaJIbl, HEMETAJUIBI U UX
COETMHEHUS
Pewenue xauecmeennvix 3a0ay u
pacyémuulx 3a0ay pa3IAIHBIX TUIIOB U
YPOBHEN CII0KHOCTH, B TOM YHUCIIE
OJIUMITUATHBIX, IO U3YYCHHBIM TeMaM
KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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