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I'AY JAIIO HCO «HoBocuOUpCKHii WHCTUTYT TOBBIIICHHS KBaTU(UKAUUU U TEPErnoAroTOBKU
pabOTHUKOB 00pa30BaHUs

XuMHsi B JKCIepUMeHTaX W 3agadax. 8-9 kjaccel : paboyas mporpaMMa Kypca BHEYPOUHOU

nestenpHoctu [ JL.LU. AcanoBa. — Mocksa : ®I'BHY «MHCTUTYT comepaHusi U METOJO0B OOyUeHHS
mM. B.C. Jlennesay, 2025. —

IIpenyiaraemplii Kypc BHEYpPOUHOW IESATEIBHOCTH MOMOJHSAET W paclMpsieT Iporpammy Kypca
XUMUU 0a30BOrO ypOBHs, HM3y4yaeMOro B OCHOBHOM 1mikone. IIporpamma mpengycmarpuBaer
OpraHu3alMi0 pa3sHOOOpa3sHOH AEATEIbHOCTH OOY4YarOIUXCS C HCIOIb30BaHUEM (OPM, OTIMYHBIX
oT ypounblX. IIporpammoil mnpeaycMOTpPEHO COYeTaHHWE WHAMBUAYAJIBHOW M TIPYNIOBOH pabOThI
00y4aroImuxcs, NPOEKTHAas M UCCIEJOBATEIbCKAs JESITEIbHOCTb.
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PaGouass mporpamma  Kypca  BHEYPOYHOH  JIEATENBHOCTH  «XUMHS
B OKCIIEpUMEHTax M 3ajadax. 8—9 kiaccel» (manee — Ilporpamma) BkiOuYaeT
MOSICHUTEIBHYIO 3allMCKy, COJACpKaHWe OOYy4YeHUs, IUIAHUPYEMBIC pPE3yJIbTaThI
OCBOEHUS TIPOTPAMMBI, TEMaTHUECKOE TNIAHUPOBaHUE.

[losicauTenpHast 3amucka oOTpakaeT oOOIIMe IeTd ¢ 3aJa4d  H3ydeHUs
IpeIaraeMoro Kypca, ero MecTo B CTPYKType Y4eOHOTo TiaHa, MOIX0Abl K 0TOOPY
COJIepKaHusl, OMPEICTICHHUIO TNIAHUPYEMBIX PE3yIbTaTOB.

[[nanupyeMbie pe3ydbTaThl OCBOCHHSI TMPOTPaMMBl Kypca  BKIIOYAIOT
JUYHOCTHBIE, METANpEIMETHBIE PE3yJIbTAaThl 32 BECh MEPHOJ] 0Oy4YEHHUS HA YpOBHE

OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

HOACHUTEJIBHASA 3AIIMCKA

OO0mas xapakTepuCTHKA Kypca

PaGouass mporpamMmma  Kypca  BHEYPOUHOM  JEATEIBHOCTH  «XHUMHUS
B DKCIIEpUMEHTax W 3amadax» (mamee — [Iporpamma) cocraBiena mist 8-9 kimaccoB
Ha OCHOBE IMOJIOKEHUN U TPEOOBAHMIA:

— (enepanbHOro rocyaapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOIO
oOmiero oOpaszoBaHusi (YTBEpXKIEH TNpUKa3oM MUHUCTEpCTBa MPOCBELICHUS
Poccuiickoii @eaepaunn ot 31 mast 2021 r. Ne 287);

— (enepanbHOli  00pa3oBaTENbHOM  NPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3zoBaHusi (yTBEp KIeHa MpukazoM MwuHuUCTEepcTBa mpocBemeHus: Poccuiickoi
®enepanuu ot 18 mast 2023 r. Ne 370).

[Iporpamma ynensieT 0co0O€ BHHMAaHHE BBIMOJHEHUIO OO0YyJarOITUMUCS
XUMHYECKOTO JKCIIEPUMEHTa — JTaOOPaTOPHBIX OMBITOB U MPAKTHYECKUX PaboT, 4To
MO3BOJIUT MM HAa TPAKTUKE M3YyYUTh 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKUX
IIPOIIECCOB, Pa3BUTh MPAKTUYECKUEC YMCHHS W HAaBBIKH IIJIAHUPOBAHMSI, TIOJITOTOBKH,
NpOBEACHMS, aHaIM3a W UWHTEPIPETallud TOJYyYEHHBIX OKCIEPUMEHTAIbHBIX
pPEe3yNbTaTOB, HAYYUTHCS TMPUMEHSATH TEOPETHUECKHE 3HAHUA JJIs1 OOBSICHEHHS

XUMHUUYCCKUX IPOLHECCOB, MPOUCXOAAIINX B TOM YHCIIC B CUTyallUAX JKH3HCHHOI'O



xapaktepa. OCO3HAaHHOE BBIMIOJHEHWE XWMHUYECKHX OSKCIEPUMEHTAIBHBIX pPa0OT
CIIOCOOCTBYET MOBBIIEHUIO MOTUBAIIMU K U3YUYEHUIO XUMHUH.

[Iporpammoii mpenycCMOTPEHO TaKKe pellieHue 00y4YarolUMUCs KaueCTBEHHbIX
Y KOJMYECTBEHHBIX 3a/1a4 PA3JIMYHBIX TUIOB U YPOBHEHN CIIOXKHOCTH, B TOM YHUCIE
OJIMMIIUAHBIX. BBIMOJTHEHUIO XUMHYECKOIO0 SKCHEPUMEHTAa M PEIICHHUIO 3a]a4
00s3aTebHO JODKHO MPEIIIECTBOBATH 3HAKOMCTBO OOYYAIOMIMXCS CO CBSI3aHHBIMU
C HUMH 3JIEMEHTaMU COACPKAHUSI.

[IporpamMmma Kypca BHEYPOUYHOW MAEATEIBHOCTH «XHMHUS B SKCIEPUMEHTAX
U 3amadax» OyaeT BocTpeOoBaHa OOYYAIOUIMMHCS, KOTOPbIE MOTHUBHUPOBAHBI

K OCO3HaHHOMY BBIOOpY Mpodeccuii, CBI3aHHBIX C MPUMEHEHUEM XUMUYECKUX 3HAHUH.

easb u 3apaun Kypca

Heabr Ilporpammel —  o0ecneunTs  HMHAMBHUIyaJbHbIE  MOTPEOHOCTH
oOyyarolmuxcsi B HM3y4Y€HUUM XHUMHUU B YCIOBUSX, Korga Y4eOHbIM IulaH
00pa3oBaTeNbHON OpraHu3aly MpeayCMaTpUBAET U3yYeHUE y4eOHOro mpeaMera
«XUMHUsD TOJIBKO Ha 6a30BOM YpPOBHE.

[Ipennaraemass  IlporpaMma  y4YUTBHIBAE€T  ICHUXOJOTO-TIEAAroruyeckue
0COOEHHOCTH COOTBETCTBYIOUIEH BO3pacTHOM Kareropun odyvarouuxcs. Ee ocBoeHue
CIOCOOCTBYET Pa3BUTHUIO Y OOYYaIOIIMXCS MHTEpEca K M3yUYEHHUIO XUMUU U chepam
JESTeIbHOCTH, CBA3aHHBIM C XHMMHEH, MOTHUBALIMM K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO NPOUIIs U HAPABICHHOCTU JaJIbHEUILIEr0 00yUYEeHUsI.

N3yuenune kypca HarpaBiieHO Ha (POPMUPOBAHHUE Y O0YUAIOITUXCS:

— CUCTEMbl XMUMHUYECKMX 3HAHMM KaKk KOMIIOHEHTA €eCTECTBEHHO-HAyYHOUH
KapTUHBI MHUpPA, KaK OCHOBBI JUIsl TIOHUMAHMSI XWMHUYECKOW CTOPOHBI SIBJICHHIMA
OKPYXKaIOIIEr0 MUPA;

— WHTEpeca Ha TNPOJODKEHHE OOYydYeHHs Ha YpPOBHE CpeaHero oOIIero
o0OpazoBaHusl.

B pamkax peireHrst o0CHOBHbBIX 3a71a4 [IporpaMmbl 101KHO OBITH 0O€CTIeUeHO:

— TmpuoOIeHrne  O0ydJalImmxXcsi K  CaMOCTOSITENIbHOW  TMO3HABATEILHOMN

151 HCCHCHOB&T@HBCKOﬁ ACATCIIbHOCTHU, K HAYYHBIM MCTOAAM IMO3HAHUAI,;



— ¢dopMHupoBaHHE y OOYYAIONTUXCS MOTHBAIIUM M Pa3BUTHE CIOCOOHOCTEH
K U3yYECHUIO XMMHUH;

— ¢dopmupoBaHUEe y 00yYaAIOIINXCSI YMEHUIM OOBSICHATh U OIICHUBATH SIBIICHUS
OKPY’KAIOLIEr0 MUPA, UCIIOJIb3YsI 3HAHUS U OMbIT, TOJTYyYCHHBIE [IPU U3YUYECHUH XUMUH,
MPUMEHATh WX NpPH pEUIeHUH NOpo0JeM B NOBCEAHEBHOM >KM3HU W TPYIAOBOM
NESATENbHOCTH;

— OCO3HaHWe OOYYaIOMIMMHUCS IEHHOCTH XHWMHUYECKHX 3HAHUM B IKU3HU
YEJIO0BEKA, IMOBBIIIEHUE YPOBHSA DKOJOTHYECKOM KYJIBTYPBI, HENPUATHE ICHCTBHM,
MPUHOCSIIMX BPEJl OKPYKAIOIIEH CPENE U 3A0POBBIO JIFOJIEH;

— npuoOpeTeHre 00yJaroMMUCS OIbITa CAMOIIO3HAHUS, KIIOUYEBbIX HABBIKOB

(KJ'II-O‘-IGBBIX KOMHGTCHHHﬁ), H€06XO,Z[I/IMI)IX I PpAa3JIMYHBIX BUIOB ACATCIIbHOCTH.

MecTo Kypca B 00pa3oBaTe/ibHOM Mpolecce

[Iporpamma kypca «XuMHSI B DSKCHEPUMEHTAaX M 3ajadax» paccUUTaHa
Ha peaju3alMio B TeyeHue 68 yueOHBIX YacOB B paMKax BHEYPOUHOH AESATENbHOCTU
B 89 kiaccax (34 gaca B 8 wimacce u 34 yaca B 9 wimacce). Kypc moxer ObITH
MCIIOJIb30BaH 151 o0oraiieHust 6a30BOro Kypca XMMUU MPaKTUKO-OPUEHTUPOBAHHBIM
COllepKaHMEM U AaKTUBHBIMM BUAAMHU JACSITENbHOCTH oOywaromuxcs. IIporpamma
ABJISIETCSI  COAEP/KATEIBHBIM M METOAMYECKUM OpPUEHTHUPOM [UISl COCTaBIICHUS
negaroraMu pabo4mux Mporpamm.

[Iporpamma Kypca BHEYPOUYHOM JIEATEIBHOCTH «XWUMHUS B SKCHEPUMEHTAX
W 33Jadax» HalpaBJI€HAa Ha JOCTH)KEHHE pe3yJbTaTOB, KOTOPBIE JOIOJIHSIOT
U yrIyOusitoT copMyIMpOBaHHbIE B pefepalibHON paboueld mporpaMme 1o ydeoOHoMy
npeaMety «Xumus» (0a30BbIM ypOBEHb) TpeOOBaHUS K MPEIMETHBIM Pe3yJIbTaTaM.

JlesTenbHOCTD oOyyaroImuxcs npeaycMaTpruBaeT AKTUBHOCTb
U CaMOCTOSITEJIbHOCTh, COYETAET MHIWBUIYAIbHYIO M TPYNHoOBYIO (OpMbI pabOTHI.
CTpyKTypHpOBaHUE TEMATHYECKOTO IUIaHMpoBaHusA B IIporpamMmme cOOTBETCTBYET
NOPAJIKY U3YUYEHUsl pa3/ie]IOB U TeM XUMHHM Ha 0a30BOM YpPOBHE B OCHOBHOM WIKOJIE

1 00ecrieurnBaeT TeM CaMbIM ITPEEMCTBEHHOCTh YPOUHOM U BHEYPOUHOU IESITEIHLHOCTH.



[IpennoxxeHHbIE 3JEMEHTHI COAEPXKAHUA U BUABI JEATEIBHOCTH MOTYT OBITH
KOHKPETU3UPOBAaHbl C YYE€TOM WHAWBHUIYAIbHBIX 3alPOCOB  OOYYaIOIIMXCS.
Pacmmpenue copep)kanus ¥ BUJIOB ACSITEILHOCTU CBSI3aHO C BO3MOXKHOCTBIO BBIOOpa
MearoroM pas3iuYHbIX BAPUAHTOB Y4EOHO-METOIUYECKOTO OOecrneueHus: Kypca,
a TaKKe C CYHIECTBYIOIIMMHU  YCIOBHSIMH  IIKOJBHOW  WMH(GOPMAIMOHHO-
00pa3oBaTeIbHOMN CpEbI.

Jlis 3HaKoMCTBa OOYyYaromMXxcs C MNPOPECCHSIMH, CBSI3aHHBIMH C XHMHEU
M XUMHYECKOW HAyKOW, M TOBBIIICHUS HMX MOTHBALIMM K HW3YYCHUIO XUMHUH
PEKOMEHJIyeTCsl  BKJIIOUWTh B NPOrpaMMy  SKCKYpCUM  Ha  MPEeANpHsTHS,
B perruoHajiIbHBIE My3eH, By3bl. CopepxKaTenbHbIe dJIeMeHThI [IporpaMmbl MO3BOJISIOT
OpraHM30BaTh HAa HMX OCHOBE IHPAKTHUYECKYI0 M IOMCKOBO-HCCIIEI0BATENbCKYIO
JESITENIbHOCTh, PE3yNbTaThl KOTOPOW MOTYT OBITh MCIOJB30BAaHBI MPU peaTH3aIliu
OoOy4arolMMUCS HUHIUBUAYAJIbHBIX IPOEKTOB. TeMbl NPOEKTOB PEKOMEHIOBAHO

BBIOMPATH C yUETOM PETHOHATBHOU CIIEIU(PUKU.



COIEP KXAHUE OBYUYEHUA

8 KJIACC

Pa3nen 1. IlepBoHayasibHble XUMUYECKHE TOHSITHUSI

Xumusa — BaxkHas 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOU JEATEIbHOCTH
yenoBeka. I[IpenMer xumuun. Poilb XMMHM B )KM3HHU YEJIOBEKA. XHUMHS B CHUCTEME
Hayk. Tena n Bemectsa. u3nyeckue 1 XUMHYECKUE CBOMCTBA BEIIECTB. ATrperaTHbIe
COCTOSIHMS BellecTB. [loHATHE O TEOPETHYECKUX M SMIHMPUYECKUX METOIAX
MO3HAHWS B €CTECTBEHHBIX Haykax. IIpeacraBieHus O HaydyHOM MO3HAHUU
HA SMIIUPUYECKOM YPOBHE. SI3bIK XUMUHU.

[Tonsatue o Merogax pabOThl ¢ XMMHYECKMMH BenlecTBamMu. OOOpyaoBaHuUE
IIKOJIBHOW ~ XUMHUYecKol saboparopun. IlpaBuna Oe3zonmacHoro oOpamieHus
C BEIIECTBAMU U J1a00OPaTOPHBIM 000PYIO0BAHUEM.

Yucteie BeniectBa U cmecH. CriocoOsl pazaenenus cmeceid. OUnCTKa BELECTB.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3JIEMEHTHI. [IpOCThIe U CIIOKHBIE BEIIECTBA.
Metanibl 1 HEMETAILIBI.

Xumnueckas (opmyna. OTHOcuTenbHass aroMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHass Macca. MaccoBas [0 XUMHYECKOIO 3JJIEMEHTa B COEHUHECHUMU.
Haxosxnenue npocreiimeit (opMyJsibl BElIECTBa IO MaCCOBBIM J0JISIM JIEMEHTOB.

KonuuectBo BemiectBa. Mok, MonsipHas macca. Pacdetsl mo Qopmynam
XMMHUYECKUX COeAuHEeHUuM. MossipHas Macca cMecu BewecTB. MosbHas 10
XUMUYECKOTO DJJIeMEHTa B coeauHeHuu. HaxoxxaeHuwe mnpocteiieid (Hopmyibl
BEILIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

XUMHUYECKasl peakUusi U €€ NPU3HAKU. YCIOBUS MNPOTEKAHUS XUMHYECKHUX
peakunii. XWUMHYECKUE YpPAaBHEHHUSA. [HWNbl XUMHUYECKUX peakuui. Pacuersl
10 XUMUYECKUM YPABHEHUSM.

IKchepumenmanbHoe uzyyeHue 6euiecme U A61eHUN.

e l3yueHue M omnucaHue (PU3NYECKUX CBOWCTB OOpa3lOB HEOPraHUYECKHUX

BEIIECTB.



e [IpaBuna paboThl B 1a0opaTopyuu M MpUEMBI OOpalieHus ¢ 1abopaTOpHBIM
000py/I0BaHUEM.

e Paznenenue cmeceil.

e Onucanue (PU3NUECKUX CBOMCTB 00pa3IOB HEOPTaHUYECKUX BEIIECTB —
METAaJJIOB M HEMETAJIJIOB.

e HalGmronenne pu3MIecKuX M XUMUICCKUX SBJICHUH.

e HaOmonenue u onvcanne MpU3HAKOB MPOTEKAHUS XUMHYECCKUX PEaAKIIHMA
Pa3HbIX THUIIOB.

Pewenue pacuemnoix 3a0au no hopmynam v ypaBHEHUSAM XUMHUYECCKUX PEAKITAN

pPa3INIHOIrO YPOBH:A CIIOKHOCTH, B TOM YHUCJIC OJIMMITMAAHBIX.

Pa3nes 2. Baxkneiimme npeacraBuTe/ M HEOPraHUYECKHUX BeleCTB
Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. 3akoH ABoraapo. MospHbIil 00beM
razoB. OTHoOcHUTENbHAsT IUIOTHOCTh Ta3oB. OnpeneneHne  OTHOCUTEIbHOU
MOJIEKYJIIPHOM Macchl Ta3000pa3HOrO BeEIIeCTBa IO HM3BECTHOM OTHOCUTEIHHOU
I0THOCTH. OOBEMHBIE OTHOIIEHUSI Ta30B MPU XUMUUYECKUX PEAKITUSX.
Kucnopoa. Okcupsl. [Ipumenenune kucnopoaa. CriocoObl moTydeHus KUCIopoaa
B JJabopaTopuu U IpOoMBbITIeHHOCTH. [ToHsTHE 0 Katanu3atope. O30H — aJUTOTPOITHAS
MOAU(DUKAIINAS KUCTIOPO/Ia.
TernoBoit 3(pHeKT XUMUUECKON peaKIi, TePMOXUMUYECKUE YPABHEHUS, IK30-
U DHAOTEPMHUYECKHUE PEAKIINH.
Bonopon. Haxoxnenue Bojopoja B mnpupoje, (PU3MYECKHEe U XUMUUYECKHUE
CBOMCTBa, MPUMEHEHHE, cIOCOOBI nosyueHus. [loHsATHE O KUCIOTax U COJIAX.
Bopa. ®usnueckue cBorcTBa BOAbl. Boga kak pactBoputenb. PacTBopsl.
HachllieHHble ¥ HEHACHIIIEHHBIE pPacTBOPbL. PacTBOPMMOCTh BEHIECTB B  BOJIE.
CriocoObl BBIpaXKEHUSI KOHIICHTPAIIMA PACTBOPOB: MACCOBast JOJS PACTBOPEHHOTO
BEIIECTBA, MOJISIPHAS KOHUEHTpaIus. Poib pacTBOPOB B IPUPOE U B )KU3HU YETIOBEKA.
Xumnueckne cBoiictBa Boabl. IloHstme 00 ocHoBaHusx. lloHsrtue
00 wmHankaropax. KpyroBopoT Boasl B Tpupoje. 3arps3HEHHE MPUPOTHBIX BOJ.

OxpaHa ¥ O4YHUCTKA MPUPOIHBIX BOJ.



Knaccudukanus neopranmueckux coeauHeHuit. Oxcunbl. Knaccuduxarms
OKCH/JIOB: coyieo0pa3yromue (OCHOBHBIE, KHCJIOTHBIE, aMmdoTtepHbIe)
1 HecoJeo0pa3zyrouue.

@u3N4eCKNe M XapaKTEPHbIE XHMHUYECKHE CBOMCTBA OKCUAOB. llomyuyeHwne
OKCHJIOB.

[ToHATHE O TMAPOKCHUIAX — OCHOBAHUAX M KHUCIOPOACOJEPKAIIUX KHUCIIOTaX.
Kucnorsl. ®usnyeckre M XUMHYECKHE CBOWCTBAa KUCIOT. lloiydyeHue KuCIoT.
Kucnotsl B npupoze, npuMeHEHNE BaXKHEUIIINX KACIIOT.

OcHoBanus. Krnaccudukanusi OCHOBaHMI: MIEJIOYM U HEPACTBOPUMBIE
ocHoBaHus. lllenoun, ux cBoiicTBa U cnocoObl mnoiydeHus. HepacTBopumsie
OCHOBaHHUS, HMX CBOWCTBA M CHocoObl monydeHus. AmdbotepHocTh. I[loHsTHE
00 amM(pOTEpHBIX THAPOKCHUIAX U TIOTyUEHHE.

Comnu. Pu3nyecKue 1 XapaKTEPHbIE XUMUYECKHUE CBOMCTBA. [lomyuenne coeil.

I'eneTnueckas cBs3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUN.

IKcnepumenmanvbHoe uzyyeHue 6euiecme U A61eHUl.

e (O3HakoMJIeHUE ¢ 00pa3laMy OKCUIOB U OTIMCAHHUE UX CBOMCTB.

¢ [lomyuenue, coOupaHue KUCIOPOa, U3yUYEHHUE €ro CBOICTB.

e [lonyuyenue u cobrpanue BOJOpoaa.

e BisanMopaeilicTBHE KHUCIOT C METAJUIAMHU.

e [IpuroToBieHne  pacTBOPOB C  ONPENEIEHHOM  MAacCOBOM  JIOJIEH

PaCTBOPEHHOIO BELIECTBA.

e OrnpenesieHUE paCTBOPOB KUCJIOT U IIEJIOYEH C TOMOIIBIO HHIUKATOPOB.

e Peakiusa HeMTpaIu3alum.

e BzaumogeiicTBre pacTBOpa cepHOl KUCIO0ThI ¢ okcuioM meau(Il).

e [losyyeHue HEPACTBOPUMBIX OCHOBAHUM U U3YUYEHUE UX CBOMCTB.

e BpITEeCHEHNE OTHOTO METAJIJIA APYTUM U3 PACTBOPA COJIU.

e BzaumopeicTBHe THAPOKCUIA IUHKA C PACTBOPAMU KHUCIIOT U IIEJIOYEH.

e PemieHMe DKCIEPUMEHTANBHBIX 331ad 1O TeMe «OCHOBHBIE KIJIACCHI

HCOPraHn4CCKnux COGHHH@HHﬁ)).
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Pewenue 3aoau ¢ WCIONB30BAaHHEM IOHATHH «MaccoBas J0JIA BCIICCTBA
B PacTBOPCH, «MOJIBIpHast KOHLOCHTPAIUA», C HCIIOJIb30BAHHUCM KPHUBBIX
PaCcTBOPUMOCTH. Pemenue PaCUCTHBIX 3aJa4Y IIO0 YPABHCHUAM XHUMHYCCKHUX peaKHI/Iﬁ

Pa3HbIX THIIOB U ypOBHeﬁ CJIO’KHOCTH, B TOM YHCJIC OJIMMIIMAJAHBIX.

Paznen 3. Ilepuoauyeckuii 3axon u [lepuoanyeckasi cucreMa XUMUIECKHX
iemMenToB .M. MenneneeBa. CrtpoeHue aroMoB. XHMHYECKAsi CBA3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[Tepunoanueckuii 3akon [{.11. MenaeneeBa. Ctpoenne aroMoB. COCTaB aTOMHBIX
anep. M3ortombl. PagmoakTHUBHOCTh.  ONEKTPOHBL.  DJEKTpPOHHAas  OpOWTaib.
DHepreTUUECKNe YpPOBHH M TOAYPOBHH aTroma: S-, pP-, d-opOutaiu. DIeKTpOHHBIC
KOH(Urypaluu 1 3JeKTpoHHO-Tpaduyeckue popmyiibl aTOMOB. OU3HUECKUI CMBICI
MOPSAAKOBOrO HOMEPA, HOMEPA NEPUOIA U TPYIIILI AeMeHTa. CTpOECHHE dIIEKTPOHHBIX
o0onoyexk aroMoB NepBbIX 20 XUMUYECKUX 3IeMEHTOB llepmoanueckoil cUCTEMBbI
.. MengeneeBa: pacupenciieHUe DIEKTPOHOB II0 DJHEPreTUYECKUM YPOBHSM,
HOIypOBHAM U opOuTansM. @usnyeckuit cmbica [lepuoauueckoro 3aKoHa.

3aKOHOMEPHOCTM HW3MEHEHHSI paahyca aTOMOB XHWMHYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB IO TPYIIaM U nepuoaam. M3Mmenenue
KHMCJIOTHO-OCHOBHBIX CBOMCTB COCAVUHEHUHM XMMHYECKMX DJIEMEHTOB B IEPUOAAX
U rpynmnax. XapakTepUCTUKAa XMMHUYECKOIO 3JIEMEHTa II0  €r0  ITOJIOKEHMIO
B [lepuognueckon cucreme /I.11. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u Ileprognyeckor CUCTEMBI XMMHUYECKUX
DJIEMEHTOB Ui pa3BUTHSA Hayku u npaktukd. .M. MenneneeB — yueHbld
Y TPaKJaHUH.

DIEeKTpOOTPULATENBHOCTh XUMHUECKUX 3JIEMEHTOB. XUMHAYECKas CBA3b. Buibl
XUMHYECKOMN CBA3U: KOBAJIEHTHAs IMOJSPHAsI CBA3b, KOBAJICHTHASI HEMOJSIPHAs CBSA3b,
MOHHAs CBsI3b. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM W HMOHHOM CBSI3M.
DNEeKTPOHHBIE U CTPYKTYpHBIE (popMyIibl BemecTB. KaTnoHb U aHHMOHBI.

Kpucrannmueckue u amopHbie BelecTBa. THUIIBI KPUCTAJUIMYECKUX PEIIETOK:

HOHHAas, aTOMHas, MOJICKYJISIPHAA U UX XaAPAKTCPUCTHKU.
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Crenens okucienus. Onpenenenue cTerneHeil OKUCISHUsS aTOMOB B OMHAapHBIX
coequHEHUsX.  OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CocTaBieHue
YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi M pacCTaHOBKA B HUX
K03 (UIIMEHTOB METOIOM JIEKTPOHHOTO OanaHca.

DKcnepumenmanbHoe u3ydeHue 6eujecmes U sA61eHUl:

e O3HakomiieHHE C OOpas3llaMd METaJUIOB M HEMeTauloB. MojaennpoBaHue

CTpPOCHHSI MOJIEKYJ TpPH TIOMOIIM PHUCYHKOB, MOJENEH, 3IEKTPOHHBIX
U CTPYKTYPHBIX (hopmyII.
e OnBITHI, WITIOCTPUPYIOIINE OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKITHH.
Pewenue pacuemmnuix 3a0aq 1o popMyiam 1 ypaBHEHUSAM XUMHUYECKUX PEaKIHit

Pa3HbIX THIIOB U yp0BH€ﬁ CJIOKHOCTH, B TOM YHCJIC OJIMMIIMAJIHBIX.

9 KJIACC

Pa3nen 1. BeniecTBO M XMMHYeCKasl peaKuus

[ToBTOpEHHE OCHOBHBIX pa3neioOB Kypca xumuMu 8§ kinacca. Ilepuogmueckas
CHUCTEMa XMMUYECKHUX JIEMEHTOB B CBETE MTPEACTABICHU O cTpoeHnU atoma. CTeneHb
OKHCJIEHUS Y BaJEHTHOCTh. [IpencTaBienne o nepuoguyeckoi 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB (3JIEKTPOOTPUIIATEILHOCTb, OKHCJIUTEIBHO-
BOCCTAHOBHUTEJIBHBIE  CBOWCTBA,  KHUCIOTHO-OCHOBHBIE  CBOWMCTBA  OKCHJIOB
Y TUAPOKCHUIOB) OT CTPOEHHUS aToMa.

Buasl xumudeckod CBsI3U: HOHHAs, KOBAJICHTHas (HEMOJspHAs, MOJIApHAs);
OOMEHHBIN U JJOHOPHO-AKIIENTOPHBIM MEXaHNW3M 00pa30BaHUs KOBAJIEHTHOM CBSI3H.

Tunbl KPUCTAIUIMYECKUX PEIIETOK: aTOMHas, HWOHHAsA, METAJUINYECKas,
MOJICKYJIIpHAasE — U OCOOCHHOCTH WX CTPOCHHUS. 3aBHCHMOCTb CBOWMCTB BEIECTBA
OT THUIA KPUCTAUIMYECKOW PEIIETKUA U BUJIa XUMUYECKOM CBSI3H.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKUX PEAKIUNA. IJIEMEHTHI
XUMUYECKON TePMOJMHAMUKH. DHEPreTuKa XUMUYECKUX peakiuii. TermoBoit apdext
XUMHUYECKOM peakluu. DK30- U SHAOTEPMUYECKHE PEAKIUH, TEPMOXUMUUYECKUE

ypaBHeHUs. 3akoH ['ecca u ero ciueicTBus.
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[loHsiTHE O CKOPOCTH XMMHYECKOW peakuuu. 3aKOH JEHCTBYIOLIMX Macc.
@akTOphl, BIMSIOIMINE HA CKOPOCTh XMMHUYECKOM pPEAKUHUH. DHEPTHs aKTUBALUU.
[Tonstue o xatanuze. @epMeHTsl. UTHIHOUTOPBHI.

OOpatumple W HeoOpaTuMmble  XUMUYeCKWe  peakuuu.  [loHsATHe
O XuMHUYecKOM paBHoBecuu, npuHuun Jle Illatense. VYcmoBus cMemeHus
XUMHAYECKOTO paBHOBecHUs. DakTOphl, BIHSIOIIAE HA COCTOSHHE XHWMHUYECKOIO
paBHOBecusA.  [IporHo3upoBaHme  BO3MOXKHOCTM  TNPOTEKAHUS  XUMHUYECKUX
NPEeBpAIllCHU B PA3MUYHBIX YCIOBUSX HAa OCHOBE MPEJCTaBICHUN 00 HM3yYEHHBIX
AJIEMEHTaX XUMHYECKOW KHHETUKU U TEPMOIMHAMHUKH.

OKHCIINTENEHO-BOCCTAHOBUTEIILHBIE pEaKInH. OxucnuTensHo-
BOCCTAHOBUTEJIBHBIE CBOWMCTBA XMMHUYECKUX DJIEMEHTOB, 3aBUCUMOCTH OT CTEIICHH
OKHCIIeHHs. BaxHelie OKUCIUTENN U BOcCTaHOBUTENU. COCTaBIEHUE YpaBHEHUMN
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMH C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

DJIEKTPOJIUTHYECKasE JAUCCOIManua. XHWMHYECKHE PEaKIUuu B pPacTBOpax.
Teopus ANEKTPOIUTHUECKON aucconuanuu. PacTBopeHrne Kak (PU3MKO-XUMHUYECKHMA
nporecc. DJIEKTPOJUTHl M HEANIEKTPONUThl. CHUIIbHBIE W CJA0ble DJIEKTPOJIUTHI.
Crenenp aucconuanyy, KOHCTaHTa Auccouuanuy. MOHHOE NpPOM3BEAEHHUE BOJBI.
Bopopoausiii mokaszarens. UHAUKATOPHI.

Peakunu monHoro ooOMeHa. Y CJIoBHs MPOTEKAHUS peaKIuii HFOHHOTO OOMEeHa.

I'mpponus conei. MoHHBIE ypaBHEHHs THAPOJIM3A COJEH. XapakTep Cpeisl
B BOJIHBIX PACTBOPAX COJIEH.

IKchnepumenmanbHoe u3yyeHue 6euiecme U A61eHUN.

e lI3yueHue 3aBUCHUMOCTU CKOPOCTH XMMHYECKOM PEAKUHUHU OT Pa3JIMYHBIX

bakTopoB.

e PemieHME  DKCIEPUMEHTANBHBIX  337ad 1Mo  TemMe  «OKHUCIHUTENBHO-

BOCCTAHOBUTENBHBIE PEAKLIAW.

e Peaxkiiu MOHHOrO OOMEHa.

e Pacrno3zHaBaHue paCTBOPOB COJIEW C IIOMOUIBIO MHAUKATOPA.
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e Pacno3HaBaHue HCOPIraHNMYCCKNX BCHICCTB C IIOMOIIBIO Ka4CCTBCHHbLIX
peaKuHﬁ Ha MOHBI.

Pewenue rauecmeennvix 3aoau u paciemHoblx 3a0ay Pa3JIM9IHbIX THIIOB

u ypOBHeﬁ CJIOXKHOCTH, B TOM 4YHCIIC OJJHMIIMAaAHbIX, IIO TEMaM «OcHOBHBIE

3dKOHOMCPHOCTH  IPOTCKAHUSA  XMMHNYCCKHX peaKHHﬁ>>, ((BHeKTPOJII/ITI/I‘-IGCKaH

AuCconuranmsi. XHUMHYECKHE PCAKIUHU B paCTBOPAX».

Pa3nen 2. Hemerasiibl M UX COeTMHEHUSA

OOmiass xapakTepuctuka HemeTauioB. OCOOEHHOCTHM CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB, IPOCTHIX BEIIECTB, aJUIOTPOIIHSL.

OOmiasi xapakTepucTUKa rajaoreHoB. ®@U3MUEeCKHMe U XUMHYECKHE CBOMCTBA,
CHOCOOBI MOJTYYEHHS U IPUMEHEHHE XJIOPA U €r0 BaXKHEUIINX COETUHEHUI.

OOmass xapakTepucTUKa XUMUYECKUX 3JIeMEeHTOB VIA-rpynmbl. @uznueckue
Y XMMUYECKHE CBOKCTBA, CIIOCOOBI MTOIYYEHHUS! U IPUMEHEHUS CEPhI U €€ BaXKHEHIINX
COCIMHEHU.

OOmass XxapakTepucTUKa XMMUYECKHX 3eMeHTOB VA-rpynmnbsl. @uznyeckue
Y XMMUYECKHE CBOMCTBA, CIIOCOOBI MOTYYEHUSI U IPUMEHEHHUE a30Ta U €r0 BaXKHEHIIINX
coenuHeHnii. DU3MYECKHE U XUMHYECKHE CBOWCTBA, CIIOCOOBI TMOJIYYCHUS
1 npuMeHeHue ¢pochopa U ero BAXKHEUIINX COeTMHEHUN.

OO6miast xapakTepucTKa XUMU4eckux 3aeMeHToB |VA-rpynmnel. Ousnueckue
U XMMHYECKHE CBOMCTBA, CIOCOOBI MOJYyYEHHUS] U MPUMEHEHUE YIJIepoAa U €ro
BaKHeUIMX coenuuenuil. [lonsitue 06 aacopOIuu.

dusnyeckue U XUMHUYECKHE CBOMCTBa, CIOCOOBI IMOJyYEHUS U NMPUMEHEHUE
KPEMHUS U €r0 BAXKHEUIINX COCIUHECHUN.

IJKcnepumenmanbHoe uyyeHue 6eujecms U A6JeHUN.

e (O3HakoMJIeHHE ¢ 00pa3aMu MPUPOTHBIX XJIOPUAOB (TAIOTCHHUIOB).

e [I3ydeHne CBOWCTB COJISHON KUCIIOTHI.

e KauecTBeHHbIE peaklIUU HA XJIOPHUI-, OpPOMUA- U HOJHI-UOHBI.

e [losydyeHue COIIIHOM KUCIIOTHI, U3y4YEHUE €€ CBOMCTB.
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e l3yueHue XMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOI KHCIOTHI.

o [IpoBeneHne Ka4eCTBEHHBIX PEAKIMA Ha CYIbPHUI-, CYIbPUT- U CYIIb(]aT-HOHBI.

e l3yyeHne XMMHUYECKUX CBOWCTB COJICH aMMOHHUS.

e KauecTBeHHas peakiysi HAa HOH aMMOHHUS U ochaT-HoH.

e [lonydyeHue aMmMuaKka M U3y4€HUE €r0 CBOMCTB.

e I3ydyeHue CBOMCTB a30THOM KUCIIOTHI.

e AncopOrus paCTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YTJIEM.

e [lonydenue, cobupanue, paclio3HaBaHUE U U3YUEHHE CBOMCTB YIJIEKHUCIIOTO
rasa.

e BzauMHbIe IpeBpaIleHus KAPOOHATOB U THAPOKApPOOHATOB.

e KauecTBeHHBIEC peakIMU Ha KApOOHAT- U CUIIUKAT-UOHBI.

e [lonyuenue okcupa yriepona(lV) u uzyueHnue ero CBOCTB.

e PelieHne SKCIIEpUMEHTAIBHBIX 33/1a4 0 TeMe « BaxkHelire HeMeTauibl U UX
COCIUHCHUS.

Pewenue rauecmeennvix 3a0au u pacuemuvlx 3a0ay PA3NUYHBIX THUIIOB

Y YPOBHEU CJIO0XKHOCTH, B TOM YMCJI€ OJUMIIMAJHBIX, MO pazaeny «Hemeramwisl u ux

COCAUHCHUS.

Pa3nen 3. MeTa/iibl M UX COeMHEHUSI

O6mue cBoiicTBa MeTaJIOB. O01Ias XapaKTePUCTUKAa XUMUYECKUX JIIEMEHTOB —
METAJJIOB HA OCHOBAaHWM MX MOJIOXKEHHsS B [lepuogmyeckoid cucTeMe XMMHUYECKUX
snementoB J[.MI. MengeneeBa u ctpoeHusi atomMoB. Mertamel A- u b-rpynm.
DJIEKTPOXUMHUYECKUN PAJl HampspKeHUM MetaiioB. OOIMe XMMHYECKHE CBOMCTBa
MeTtauioB. OOmue crnocoObl TOMYYECHHS] METaUIOB, METALTyprus. JIEKTPOJIU3
pacIiyiaBOB M PaCTBOPOB COJIEH KaK OJMH U3 CIIOCOOOB MOTyueHus MmeTauioB. [lonsTre
0 KOPpO3UH METAJIJIOB, OCHOBHBIE CHOCOOBI 3alllUThl WX OT KOppo3uu. CruiaBwl
METaJlIOB.

Meramnel A-rpynm. Illenounble MeTaiibl U UMX BaXKHEUIINE COEOUHEHUS:

(1)I/I3I/I‘IGCKI/IC 151 XUMHUYCECKHUEC CBOﬁCTBa, IMMOJIYUCHHC u IMIPUMCHCHUC.
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[lenoyHo3eMenbHbIE METAUIBI U WX BaXKHEUIIME COEAMHEHHUA: (PU3NUYECKHUE
U XUMUYECKHE CBOMCTBA, MOJYYECHUE U MPUMEHEHHE. AJIOMUHUN: (U3HUECKHE
U XMMHYECKHE CBOICTBa amoMHUHUA. AMDOTEpHbIE CBOMCTBA OKCHAA U THAPOKCHIA
AIIFOMUHUSI.
Metamnsl b-rpynn. OOmiasi xapakTepucTuka MeTauioB b-rpynn (moGouHBIX
MOArpymm): mnosiokeHue B llepruoguyeckoil cHCTEME XUMUYECKHX 3JIEMEHTOB
J.W. MenneneeBa, 0COOCHHOCTH CTPOEHHUS aTOMOB. SIBJICHHE «IIPOBaIa» AJIEKTPOHA
Ha MpUMepe CTPOCHHUS aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIe COCTOSIHUSI aTOMOB
d-ay1IeMeHTOB, CTENICHH OKHMCIICHHSI aTOMOB B COCIMHEHHSIX. 3aBUCHMOCTh KHUCIOTHO-
OCHOBHBIX CBOMCTB OKCHAOB M THAPOKCUAOB METAUIOB OT 3HAYEHUS CTENEHU
OKHCJICHUSI DJJEMEHTa B COEAUHEHMH (HAa MpUMEpPEe COECIUHEHUM Xpoma).
ITepBoHaYasIbHBIE MPECTABICHUS O KOMIIEKCHBIX COCTUHEHUSIX.
Menp u cepeOpo, UX BaXKHEHUIINE COCTUHEHMS: (PUIHYECKUE U XUMHUUYECKHUE
CBOMCTBa, MOJy4YeHUEe U npuMeHenue. lIpencraBienns 06 aMMHAYHBIX KOMIUIEKCAX
cepebpa 1 MeJIH.
[uHK ¥ ero BakHEWIIMEe cOeAUHEHUs: (PU3NUECKUEe M XMMUYECKUE CBOMCTBA,
MOJIy4eHUE U PUMEHEeHHE. AM(POTEpPHbIE CBOMCTBA OKCUAA U TUAPOKCH/IA IMHKA.
XKenezo: crpoeHne aroma, CTENEHU OKHUCICHUS, (GU3NYECKUE U XUMHUYECKHE
CBOWMCTBa, mojiyueHue u mnpumeHenue. Oxcuuabl, TUApOKcUaAbl U coiu sxene3a(ll)
u xene3a(Ill), ux cocras, CBOMCTBA U MOJTYyUYECHUE.
IKcnepumenmanvbHoe uyyeHue 6eujecms U sA6J1eHUl.
e B3anmojaeicTBUE METAIIIOB C BOJOW, C paCTBOPAMU COJIEW U KUCIIOT.
e OxpammBaHueE IUIAMEHU COJIIMH METAJLJIOB.
e BzauMmopeiicTBHE THIPOKCUJIOB HATPHUSA U KallbLMs ¢ oKkcuaom yriepoaa(lV)
Y KHCJIOTaMH.

e HccnenoBanue cBOMCTB KapOOHATOB U THAPOKApPOOHATOB KaJbIIHS, KECTKOU
BOJBL.

e HccnenoBanue aM(pOTEpHBIX CBOWCTB THIPOKCUIOB ATFOMUHUS U ITUHKA.

e lI3yyeHue npoueccoB NMONYYEHUs] TUAPOKCUIOB KeEJIe3a, UX XUMUYECKUX

CBOMCTB.
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e JKecTKOCTh BOJIBI MU METOJIBI €€ YCTPAHCHHSL.

¢ PemeHne sKcrIepMMEHTATBHBIX 3a/1a4 10 TeMe « BakHeHIie MeTauibl U BX
COCITMHCHUSD).

o KadecTBeHHBIC pEaKIMU HAa WOHBI MarHWs, KalbllWs, aIFOMUHUS, [IUHKA,
xeneza(2+), xkenesa(3+), menu(2+), cepedpa(+1).

Pewenue xauecmeennvix 3a0au u pacuemuvix 3a0ay pa3INUHbIX TUTIOB U YPOBHEN

CJIIOKHOCTH, B TOM YHCJIC OJIMMIIMA/IHBIX, I10 pa3acily «Mertaisl ¥ ux COCIUHCHU).

Pa3nen 4. Xumus v OKpy Kaionias cpeaa

Baxnelimue BemecTBa W Marepualibl, o0OjlacTU HUX IpuMeHeHus. HoBble
MAaTepHUalbl U TEXHOJOTUH. [ [pUHIIUIIBI «3€JICHON XUMHUM.

XUMHUSIT ¥ 310pOBbE. 3HAYCHHE H3YyYAEMBbIX XHUMHUUYECKHX DJIEMEHTOB M HX
coeAMHEHUN 7151 QYHKIIMOHUPOBAHUS OpraHU3Ma YeJIOBEKa.

XUMHUYECKOE 3arps3HEHUE OKPYKaIoIIEH cpeibl. DKOJOTUUECKUE MPOOJIEMBbI,
CBSI3aHHBIC C COCIMHEHUSIMU YTJIEpPOAa, a30Ta, CEpbl, TSHKENIbIX MeTaioB. [lonstue
o ITJIK. Ponp XuMuu B pelIeHUH KOJIOTHYSCKUX MPOOIIEM.

IKcnepumenmanvbHoe uzyyeHue 6euiecme U 61eHUl.

e OnpeneneHne KUCIOTHOCTH MPUPOIHBIX BO/I.

e MonenupoBaHue mnpoiecca 00pa3oBaHUsi KUCIOTHOTO JTOXKAS, U3yYCHHUE €T0

BO3JEHUCTBUS HA MAaTEpUAJIbI.

Paszpnea S. IloBTropenue u 000011eHHEe 3HAHNH OCHOBHBIX pPa3/eJiIOB KypCcOB
8-9 kiaccoB

[Tepuonnueckuit 3akoH u llepronnueckas cucteMa XMMHYECKUX JJIEMEHTOB
B CBETE NPEACTABIECHUN O CTPOCHUS aTOMa.

Buner XxuMmdeckon CBSI3H. 3aBHUCHUMOCTH CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOMN PEIIETKU U BUA XUMUUYECKOU CBS3U.

Knaccudukanus xumuyeckux peakuuid. [IporHo3upoBaHue BO3MOXKHOCTH
NPOTEKAaHWSI XUMHUUYECKHX [MPEBPAlICHHWM B Pa3JIMUYHBIX YCIOBHUSIX HA OCHOBE

HpeI[CTaBJIeHI/Iﬁ XUMHYECKON KUHETUKH U TCPMOANHAMUKH.
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XHUMHUYECKHE peakiuu B pacTBopax. [maponu3 coneil. OKUCIUTENBHO-
BOCCTAaHOBHUTEIBHBIC PEAKIIUU. DIICKTPOJIH3.

CBolicTBa KHUCIIOT, OCHOBAaHMM M COJ€M B CBETE MPEACTABJICHUU
00 DJIGKTPOJIUTHUYECKON JUCCOIMAIIMM W  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx.

IKcnepumeHmanbHoe uzyueHue 8eujecmae U A61eHuUl.:

e PelieHue SKCNEpUMEHTAIIBHBIX 3aa4 MO TeMe «MeTtaibl, HEMETAJUIBl U UX

COCIUHCHHUS.
Pewenue rauecmeennvix 3adau u pacuemuvix 3a0ay Pa3NUYHBIX THUIIOB

)51 ypOBHeﬁ CJI0XKHOCTH, B TOM YHUCJIC OJIMMIIMAOHBIX, 110 U3YYCHHBIM TCMAaM.
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MJIAHUPYEMBIE PE3YJIbTAThI OCBOEHUS KYPCA BHEYPOUHOU
AEATEJBHOCTU «XUMMUS B OKCIIEPUMEHTAX U 3ATAYAX)»

Peanuzanmss nmporpaMmbl  Kypca BHEYPOUHOM — JEATEIBHOCTH  «XHMHS
B OKCIIEPUMEHTAX U 3aj[adax» HarpaBlieHa Ha 00ECIICUeHHE JOCTIKEHHS 00yJarOIIMUCS

JIMIHOCTHBIX, MCTAIIPCAMCTHBIX U IPECAMCTHBIX O6paBOBaTCJ'IBHBIX PE3YyJILTATOB.

JIMYHOCTHBIE PE3YJIBTATDI:

1) naTpuoTHYeCcKoe BOCIIMTAHME:

— MPOSIBICHHE [EHHOCTHOIO OTHOMICHHS K OTCUCCTBCHHOMY KYIbTYPHOMY,
HAYYHOMY U HCTOPUYECKOMY HACJIC/IHIO;

— MOHMMAaHWE 3HAYCHHWs XMMHUYCCKOW HAyKH M TEXHOJOTHH B IKU3HU
COBPEMEHHOTO OOIIECTBA, B Pa3BUTHH SKOHOMUKH POCCHHU M CBOETO PETHOHA,;

2) rpaIaHCKoe BOCIIUTAHUE:

— CTpPEeMJICHHME K B3aUMOIIOHMMAHHUIO W B3aWMOIIOMOIIM B IPOIECCe yUCOHOM
1 BHEYYEOHOM JeATCIIbHOCTH;

— TOTOBHOCThH OIICHHUBaTh CBOE IOBEICHHUE M TOCTYIKHA CBOMX TOBapHINECH
C TO3WIIMKA HPABCTBCHHBIX M TMPABOBBIX HOPM C yYETOM OCO3HAHHUS IOCIEACTBUI
MIOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHMSI:

— MHPOBO33PEHYECKUE MPEICTABICHUS O BEIICCTBE W XUMHUYECKON PEaKIIvH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W HEOOXOJUMbBIC
IUTS IOHUMAHHMS CYITHOCTH HAyYHOU KapTUHBI MUPA;

— OCO3HaHHWE IICHHOCTH HAyYHOTO MO3HAHUS [T Pa3BUTHS KaKI0TO YEIIOBEKa,
poaM © MeCTa XHMHUYECKOM HAayKd B CHCTEME HAy4YHBIX MPEICTaBICHHIA
0 3aKOHOMEPHOCTSX Pa3BHTHS INPHUPOMBI, B3aHMOCBS3SAX YelOBEKa C IPUPOIHOM
U TEXHOJOTUYECKOU CPEION;

4) BocIMTaHHUE KYJIbTYPbI 310POBbSI:

— OCO3HAaHHE IIEHHOCTH >KM3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY

3JI0pPOBBIO, YCTAHOBKA Ha 3/J0POBBII 00pa3 )KU3HY;
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— OCO3HAaHUE  HEOOXOAMMOCTH  COONIIOIEHUS  TpaBWJI  OE30MACHOCTH
Hpy OOpaIlleHUU C XUMUYECKUMH BEUIECTBAMU B YU€OHBIX U )KU3HEHHBIX CUTYaIUsX;

5) TpyaoBoe BocuTaHUE:

— (opmupoBaHUE IEHHOCTHOTO OTHOIIEHUS K TPYIOBOW NEATEILHOCTH KaK
€CTeCTBEHHON MOTPEOHOCTH 4YeJOBEKa M K HCCIIEH0BATENILCKOM NIEATENIbHOCTH Kak
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE HHTEpeca K mpodeccusM, CBA3aHHBIM C XMMHEH, B TOM YHCIIE
K mpodeccusiM HaydyHOU cQepbl, 0COZHAHUE BO3ZMOKHOCTH CaMOpEan3alli B 3TOU
chepe;

6) 7K0JI0rHYECKOe BOCIIUTAHNUE:

— OCO3HaHHE HEOOXOAMMOCTH OTHOIIEHUS K MPHUPOJIE KaK UCTOUHUKY KU3IHU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

— MPUOOpPETEHHE OIbITA TNIAHMPOBAHUS TIOCTYITKOB U OLIEHKU MX BO3MOKHBIX
MOCIICACTBHM JJIsI OKPY>KAIOIIEH CpeIbl;

— CIIOCOOHOCTHh MPUMEHSTh 3HAHHSI, IMOJTydaeMble NMPU U3YUYECHUH XHMUH,
JUISL PELICHUS 3374, CBSI3aHHBIX C OKPYXKAIOIIEH CPeJIoN;

— AKTHBHOE HETIPUATHE JEHCTBUM, PUHOCAIIMX BPE OKPYKAIOLIEH CPEE;

— TOTOBHOCTH K yYacCTHIO B MPAKTHUYECKOH JEATEIBHOCTH IKOJIOTHUYECKOM

HaIIpaBJICHHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBIE YHHBeEPCAIbHbIE YUeOHbIE NelCTBHUS
basoevle nocuueckue delicmsus.
— PACKpBIBaTh CMBICII XUMHUYCCKHUX MOHATUH (BBIICISITh UX CYIICCTBEHHBIC
NPU3HAKY, YCTAaHABIUBATH B3aUMOCBSI3b C IPYTUMH ITOHSATHSIMH);
— aHaJu3MpOBAaTh, CpaBHHMBaTh,  0000mars,  BbIOMpPaTh  OCHOBaHUS
JUTSL KITacCU(HKAIIMN ¥ CUCTEMATU3AINHA XUMHUYECKUX BEIIECTB M XUMUYIECKUX PEAKITHIA,
— YCTaHaBIMBATh MPUYMHHO-CICJACTBEHHBIC  CBSI3U  MEXKIYy OOBEKTaMHU

W3Y4YECHUS;
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— CTPOUTH JIOTHYECKHE pPACCYXACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC,
110 aHAJIOTHH);

— TpejIaraTh KPUTEPHH U BBISIBJIATH OOIIHE 3aKOHOMEPHOCTH M TIPOTHBOPEUHSI
B M3y4YaeMBbIX MPOIIECCaxX U SBIICHUSX;

— JeNaTh BBIBOJBI U 3aKIIOYCHUS; IPUMEHSATH B MPOIIECCE MMO3HAHUS TIOHSTHS
(mpeaMeTHBIE W METalnpeAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC)  MOJIETH,
UCTIONb3yEeMbIC B XUMHH, PEOOPA30BBIBATH MOJICIIbHBIEC TIPECTABICHUS (XUMUICCKHI
3HAK, XUMHYecKass (opMmynia, ypaBHEHHE XUMUYECKON pEaKIMu) TpH peHICHUU
y4eOHBIX 3a/1a4;

— XapaKTepu30BaTh N3ydaeMbIe XUMUICCKHE BEIICCTBA U XUMUUECKHE PEAKIINN

C YUCTOM MOACJIBHBIX HpGIICTaBHeHHﬁ.

bazosvie uccreoosamenvckue oeticmsust:

— TPUMEHSATh  METOJbl HAYYHOTO TIO3HAHWS  BEIIECTB M SIBJICHUU
Ha OMIIUPUIECKOM U TEOPETHYECCKOM YPOBHAX B YUYCOHOW TMO3HABaTEIHHOM
U TIPOEKTHO-UCCIIEI0BATENLCKON IEATEILHOCTH;

— aHaIM3UpOBaTh (AKTHI, BBISBISATH U (POPMYITHPOBATH MPOOIEMY, ONIPEACIISTH
1eJTb U 33]]a91, COOTBETCTBYIOIINE PEIICHUIO TPOOJIEMBI; MpeJiaraTh ONMUCATEIBHYIO
WIH O0BSCHUTETFHYIO TUTIOTE3Y U OCYIIECTBIIATH €€ TPOBEPKY; MPOBOAUTH U3MEPECHUS
HEOOXOJMMBIX  TapaMEeTPOB,  BBIYUCICHHUS,  MOJCIUPOBaHUE,  HAOIIOICHHUS
U DKCIEPUMEHTHI (peabHbIE W MBICIICHHBIE), CaMOCTOSITEIbHO IPOTHO3HPOBATH
pe3ynbTaThl, GopMyIUpPOBATH 0OOOIIEHUS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEACHHOTO

OMbITa, UCCIIEIOBAHUS, COCTABJIATh OTUET O MPOJIEIAHHOMN padoTe.

Paboma c ungpopmayueit:

— OPUCHTHPOBATBhCS B Pa3IMYHBIX HCTOYHHKAX HWHPopManuu (Hay4dHO-
MOMYJISIpHAS TUTEpaTypa XUMHUECKOTO COJIEPIKaHMs, CITPABOYHBIC ITOCOOUS, PeCypPCHI
Wurepuera);

— aHAIM3UPOBATh HH(POPMAIMIO U KPUTHUSCKH OICHUBAThH €€ JIOCTOBEPHOCTH
U HENPOTHUBOPEYHBOCTh, OTOMPATh W HWHTEPIPETHPOBATH MHPOPMAIUIO, 3HAYHNMYIO

JUISL pelieHus: yaeOHOM 3aa4u;
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— OPUMEHSTh PA3JMYHBIE METOJbl, MHCTPYMEHTBl M 3alpOChl MNpPHU IOUCKE
U oTOOpe MHPOpMAlMM WM JaHHBIX W3 HCTOYHMKOB C YYETOM MPEIJIOKEHHOM
yueOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPHUECB;

— BBIOMpATh, AaHATU3UPOBATh, CHCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATH
MHPOpPMAIIMIO PA3NUYHBIX BUAOB U (QOpM INpeAcTaBieHUs (CXeMbl, Ipadukw,
qUarpaMMbl, TaOJIMLbI, PUCYHKU U APYTHE POpPMBI);

— HCIOJIB30BaTh HAYYHBIN S3bIK B KaYECTBE CPEJCTBA PadOTHI C XUMMUYECKON
uHpopMaImen;

— NPUMEHATh 3HAKU U CUMBOJIbI, (JOpMyJibl, aOOpeBUaTyphl, HOMEHKJIATYpY,
UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA

HarJsIIHOCTH.

KoMMmyHuKaTHBHBIE yHUBepcaIbHbIe y4eOHbIe 1eiiCTBHA:

— TIPEACTaBIIATh IMOJYYEHHBIE PE3YJIbTAThl IO3HABATEIBHON JIE€ATEIBbHOCTH
B YCTHBIX 1 MUCbMEHHBIX TEKCTaX;

— nmyOJWMYHO BBICTYNaTh C MpE3CHTAIMel  Pe3yJIbTaTOB  BBIMOJIHEHUS
XUMHUYECKOTO IKCIIEPUMEHTa (MCCIIeI0BATEIHLCKON TA00OPATOPHOMN MITH MPAKTUIECKOM
paboThI, y4eOHOTO MPOEKTA);

— B XOJ€ Auayiora v (UJI1) AUCKYCCUH 3a/1aBaTh BOIIPOCHI IO 0OCYKIaeMoi TeMe
M BbBICKa3blBaThb HJEU, (POPMYIUPOBATH CBOM TNPEIJIOKEHUS OTHOCHUTEIBHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

— IUTAHUPOBATHh OPTaHU3ALMIO COBMECTHOM pabOThI, ONPENENATh CBOIO POJIb,
pacupenesnsaTh 3a/1a4u MeXAy YWICHAMH TPYIIIbI;

— BBINOJIHATH CBOIO 4YacThb pabOThl, KOOPJAMHUPOBATH CBOW JIEUCTBHUS
C NEUCTBUSIMH JPYTUX YJICHOB KOMAaH/bI, ONPEETATh KPUTEPUH MO OLIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI;

— pellaTh BO3HUKAIONIME NPOOJEeMbl Ha OCHOBE ydeTa OOUIMX HHTEPECOB
M COrJacoBaHUsl TO3WLMN, y4yacTBOBaTb B OOCYXJIE€HUU, OOMEHE MHEHHSIMH,

«MO3TOBOM IITYpME» U APYTUX (hopMax B3auMOICHCTBUSI.
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PeryasiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1elicTBUS:

— CaMOCTOSTENILHO BBIOUpATh CIIOCO0 pelieHrs yaeOHOH 3a1a4uu (CpaBHHBATh
HECKOJIbKO BapUAHTOB pEIICHMS, BbIOMpaTh Hauboyiee MOAXOJAUIMN C y4eToM
CaMOCTOSTENIbHO BBIJIETICHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO PabOTY MPHU PEIIeHUN
y4eOHOM WIIH UCCIIC0BATEIBCKON 3a1a4H;

— Ha OCHOBE TIOJNYUYEHHBIX pe3ylbTaToOB (POpMyIUpoBaTh OOOOIICHHUS
Y BBIBO/IbI, IPOTHO3UPOBATH BO3MOKHOE PAa3BUTHUE MTPOIIECCOB;

— COOTHOCHUTH CBOM JICHCTBUS C IJIAHUPYEMBIMU PE3YJIbTATAMU, OCYIIECTBIISITH
CaMOKOHTPOJIb ACSATEILHOCTH;

— KOPPECKTHUPOBATH CBOIO ACATCILbHOCTD Ha OCHOBC CaMOAaHAJIN3a 1 CAMOOILICHKH.

HPEIMETHBIE PE3YJIbTATDBI

K koniy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaThl M3Y4YEHUs Kypca
BHEYPOUYHOU NESITEIBHOCTH «XHUMHUS B IKCTIEPUMEHTAX U 3a7ja4ax» JOJIKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUIA:

— PpacKpbIBaThb CMBICI OCHOBHBIX XMUMHUYECKUX TNOHSATUW: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, METaJLI, HEMETaJll, aJUIOTPOIHSI, IPOCTOE BEUIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJAHOPOAHAsT M HEOAHOPOAHAs), BaJEHTHOCTb, OTHOCHUTEIbHAs
aTOMHas M MOJIEKYJISIpHAasi mMacca, KOJIMYECTBO BEUIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi JIOJSl XUMHUYECKOTO »JJEMEHTa B COCIUHEHHH, MOJSPHBIA O00BEM,
OTHOCUTEJIbHAS TJIOTHOCTh T'a30B, OKCHJI, KUCIOTa, OCHOBAHUE, COJb, aM(pOTEPHBII
OKCHJ, aM(OTEpHBIA TUIPOKCUA, XMMHYECKasi peakius, Kiaccu(ukanus peaxiuii:
PEaKIMK COCTMHEHNS, PEAKIINK PA3JI0KEHUS, PEaKIIUU 3aMEIICHUSs, peaKIuu 0OMeHa,
9K30- W SHAOTEPMHUYECKHE pEaKLWHu; TersIoBoM 3(p(eKT peakuuu; SAPO aToMa,
AJIEKTPOHHBIN CJIOW aroMma, aTOMHas OpOUTalb, paguyc aroMa, XMMUYecKas CBS3b,
NOJIApHAs U HENOJspHas KOBAJIEHTHAs CBS3b, MOHHAS CBSI3b, MOH, KATMOH, aHMOH,
pacTBOp, MaccoBas [0Jig BewlecTBa (MPOLIEHTHAs KOHILIEHTpalusi) B PacTBOpE,
MOJISIpHAsE KOHIIEHTpalMs BEUIECTBA B PACTBOPE; AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKUCJICHHS, OKHCIHUTEIIM W BOCCTAHOBHUTENIM, OKHUCICHHE W BOCCTAHOBIICHHE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIEC PEAKLIMU, METO/I AJIEKTPOHHOIO OanaHca;
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— WUIIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX ~ XMMHUYECKHX  MOHSTHMA
Y IPUMEHSTH 3TH NOHATHUS MPU ONMCAHUH BEUIECTB U UX MPEBPALLCHUI;

— WCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUSI (OPMYIT BEIIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIUIL;

— OIpEeneNsaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX,
CTENEHb OKHCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAJIEKHOCTD BELIECTB
K OIpEACICHHOMY KJIacCy CO€IMHEHUU 1Mo (opmysiaM, BHIBI XUMHYECKOW CBS3U
(KOBaJICHTHOW U MOHHOM) B HEOPTaHUYECKUX COCTUHEHUSX;

— pPAcKpbIBaThb CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB, MOCTOSHCTBA
cocrana, [ lepuonnueckoro 3axona /[.1. Menaeneesa, aTOMHO-MOJIEKYJIIPHOM TEOPHUH,
3aK0Ha ABOTaJpo U €ro CIEICTBHI, IPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS,
B TOM UYHCJIE SKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX METOAAX UCCIIEIOBAHNSI BELIECTB
Y U3YYEHUS] XUMUYECKUX PEaKIIHii;

— JEMOHCTPUPOBAaTh IOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MOJokeHUsl B lleprogmueckoil cucteme: OonucChIBaTh
U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnyeckoil CUCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3MuaTh TMOHATUS «TJaBHas moarpynmna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynna)», «Manbsle NEPHOIbD> U «OOJbIIME MNEPUOIbD», COOTHOCHUTH
0003HaueHusA, KOTOpble UMEIOTCs B Tabiuie «llepuonnueckas cucreMa XUMHYECKUX
aneMeHTOB [[.M. MeHnneneeBa», ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sapa, oOIIee YHCIO DSJIEKTPOHOB
U PACIIPEEIICHUE UX IO SJIEKTPOHHBIM CJIOSIM);

— OOBACHATH CBS3b MOJOXKEHHS »dieMeHTa B Ilepuoauueckoil cucreme
C pachpelielieHueM BJEKTPOHOB IO HHEPreTUYECKUM YPOBHSM, MOTYPOBHAM
¥ OpOUTAJISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

— KJaccCU(PUIMPOBATh XUMUYECKHE HJIEMEHThI, HEOPraHMYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (M0 YHUCIy M COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB,
1o TernoBoMy 3hdexTy);

— XapakTepus3oBaTh (ONUCHIBaTh) (U3MUECKHE U XUMHUYECKHE CBOHCTBA

IIPOCTBIX W CJIIOJKHBIX BCIICCTB: KUCJIOPOAd, BOAOpPOAA, BOJHI, 06IHI/IG XUMHUYCCKHUEC
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CBOMCTBA OKCHJIOB, KUCIIOT, OCHOBAHHUI U COJICH, TCHETHYECKYIO CBSI3b MEXKIY HUMH,
MOATBEPXKIAs  MPUMEpPaMU  MOJICKYJSIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIHA;

— OIKCHIBATh POJIb KUCIIOPOJAA, BOJAOPOAA M BOJBI B MPUPOIHBIX IMPOIIECCax,
B JKMBBIX OpPTaHHW3Max, WX MPUMEHEHHE B PA3IUYHBIX OTPACIISIX MPOMBIILICHHOCTH,
BO3MOYKHOE HICTIOJIb30BAHKE B COBPEMEHHBIX TEXHOJIOTHSIX;

— OOBSACHATh W MPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
COCTaBa W CTPOCHUS, BO3MOXHOCTH TPOTCKAHWUS XUMHUYCCKUX TPEBpPAIICHUN
B Pa3IUYHBIX YCIOBUSX;

— BBIYHCIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJI0 XHMHUYECKOTO 3JIEMEHTAa B COCIWHCHHH,
MAacCOBYIO JIOJIF0 XUMHYECKOTO OJJIeMEeHTa 1Mo (OpMyJie COCIWHCHUS, HaXOIUTh
npocTerinyo GopMyily BelIECTBa MO MAacCOBBIM WJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MAacCOBYIO [IOJIIO BEIIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAILIMIO BEIECTBA
B PacTBOpE, MTPOBOJIUTH PACUETHI IO YPABHEHUSAM XUMUICCKON pPEaKIny;

— pelIaTh pacueTHHIC 3aa9d M0 U3YYaeMbIM TEMaM Kypca XUMHUHU Pa3TMIHbIX
TUTIOB M YPOBHS CIIO)KHOCTH, B TOM YHCJIE OJUMIHUAIHBIC, BbIOUpas aJeKBATHYIO
¢u3NUecKy0 MOeNlb, C WCIOJb30BAHUEM 3aKOHOB W (OpPMYJ, CBS3BIBAIOIIMX
(bu3nYecKre BETUYUHBI;

— TPUMEHSATh OCHOBHBIE OIEpAIlldd MBICIUTEILHON NEATeTLHOCTH: aHAIIN3,
CHUHTE3, CpaBHEHHE, O0000IlIeHHe, cHUcTeMaTu3alus, Kiaccu(uKaius, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JUIsl U3YYECHHS] CBOMCTB BEIIECTB U XUMUYECKUX
peaKkimii; €CTECTBEHHO-HAYYHBbIE METOJIbl TO3HAHUS: HAOI0JeHNEe, H3MEpPEHUeE,
MOJICITUPOBAHUE, IKCIIEPUMEHT (pealbHbIN U MBICIICHHBIN) — JUISI OCBOCHHS y4e€OHOTO
COJICPIKAHUS;

— PacKphIBaTh CYIIHOCTh TMPOIECCOB OKHUCIEHUS W BOCCTAaHOBJICHHSI,
COCTABJISITh YPaBHEHHUS TMPOCTHIX OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHMA
(METOIOM 2JIEKTPOHHOTO OaiaHca);

— YCTaHABJIIMBATh CBSI3M MEXKIy peajbHO HAOIIOJAEMBIMH XUMHYECKHUMHU

SABJICHUSAMH W IIpoHeCCaMu, MPOUCXOAAINIMMHU B MaKpO- U MHUKPOMHUPC, OOBSICHATH
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MPUYMHBI MHOTOO0OpAa3usl BEIIECTB, COOTHOCHTh XMMHYECKUE 3HAHWS CO 3HAHUSIMHU
JIPYTUX y4eOHBIX MPEIMETOB;

— co0roaTh npaBuiia Oe3omnacHoM paboTHI B JabopaTtopuu
MIPU HUCIIOJIb30BAaHUU XUMHUYECKON TOCYIbl M O0OpYIOBaHUS, a TaKKe IMpaBHIIa
oOpalieHusi ¢ BeIIeCTBAMHM B COOTBETCTBUU C MHCTPYKIMSIMHU BBITIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTHUYECKUMX PabOT MO TOJYYEHHI0 M COOMPAHUIO
ra3o00pa3HbIX BENIECTB (BOAOPOJA U KHUCIOPOJa), MHPUTOTOBIECHUIO PaCTBOPOB
C OIpeAeNICcHHONM MaccoBOM JI0J€il  pacTBOPEHHOIO  BEIECTBA, PELICHUIO
OKCIIEPUMEHTAIBHBIX 3amad 1o TemMe «OCHOBHBIE KIACChl HEOPTaHUYECKUX
COCTUHEHUI;

— JEMOHCTPUPOBATh  BJIAJICHHE OCHOBAMHM XHUMHUYECKOM TPaMOTHOCTH,
BKJIIOUAIONIEH yMeHHE Oe30MmacHOro oOpalleHusi C BEIIeCTBAMH, HCIOJIb3YEMbIMU
B TMOBCEJIHEBHOM KM3HU, a TAaKXKE 3HAHWE MPABUII MOBEJCHUS B IEJSIX COEpeKEHUs
3JI0POBbs U OKPYKAIOIIEH Cpeibl;

— Y4aCTBOBATh B NPOEKTHO-UCCIEIOBATEIBCKON MEATEIbHOCTH XUMHYECKOU

U XHUMHKO-3KOJIOTHUECKOM HaIpaBJICHHOCTH.

K konmy oOydeHus B 9 KJjacce MpeaMETHBIC pe3yiabTaThl M3YUYCHUS Kypca
BHECYPOYHOM JEATECTLHOCTH « XUMHS B SKCIIEPUMEHTAX U 3a71a4ax» JOJKHBI OTPaKaTh
c(hOpPMHPOBAHHOCTH y 00YUAIOIINXCS YMCHUI:

— PACKpBIBaTh CMBICT OCHOBHBIX XUMUYECKUX TOHSITHI: XUMUUECKHI DJIEMEHT,
aToOM, MOJICKYJIa, NOH, KATHOH, aHWOH, 3JIEKTPOOTPHUIATEIHHOCTD, CTCTICHb OKHCIICHUS,
XUMUYECKasl peakius, TeroBoi 3pPexT peakiuu, MoJib, MOJISIPHBIA 00bEM, PaCTBOP;
AIEKTPOJIUTHI, HEJICKTPOJIUTHI, JICKTPOJIUTHYECKAS JUCCOIMAIIHS, PEaKITHH HOHHOTO
oOMeHa, TUAPOIHU3 COJieH, 0OpaTHMble W HEOOpaTUMBIC PEAKIUU, OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC  PEaKIMH,  OKUCJIUTENb, BOCCTAHOBHUTEIb,  OKHCIICHUE
M BOCCTAHOBJICHHE, JJIEKTPOJU3, AJUIOTPONHs, aM(OTEPHOCTb, XUMHUYECKas CBA3b
(koBaneHTHAsi, WOHHAs, METAJUIMYECKas), MEXMOJICKYJSIPHbIE B3aUMOJICHCTBUS

(BomopoaHasi CBsA3b, CHIbl BaH-gep-Baanbca), KOMIUIEKCHBIE COEIUHEHUS,
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KPUCTAJUIMYECKUE PEIIETKU, KOPPO3UsS METAIUIOB, CILIABBI, CKOPOCTh XUMHUUYECKOM
peaKuuu, KaTajan3, XUMUYECKOE PABHOBECHUE, JIEMEHThI XUMUYECKON TEPMOIMHAMUKH
KaK OJIHOW U3 TEOPETUUYECKUX OCHOB XMMHUH; MPEAETHHO JIOMyCTUMAsI KOHIICHTpaIUs
(ILAK);

— WUIIOCTPUPOBATh  B3aHMOCBSI3b  OCHOBHBIX  XMMHMYECKHUX  MOHSATUH
Y IPUMEHSTH 3TH OHATHUSA MPU ONTMCAHUH BEUIECTB U UX MPEBPAILCHHUI;

— WCIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY ISl COCTaBlIeHUs (hOPMYJI BEIIECTB
Y YPaBHEHUM XUMHUYECKUX PEAKIIUIL;

— ONPEACNATh BAJICHTHOCTh M CTEIEHb OKUCIEHUS XUMHYECKHX DSJIEMEHTOB
B COCAMHEHUAX PA3IUMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACICHHOMY
KJIACCY COCIMHEHUM 1Mo popMysiaM, BUIbI XUMUYECKOU CBA3U (KOBaJIECHTHAs, HOHHAS,
METa/NInYecKasi) B HEOPTraHWYECKUX COCIMHEHUSAX, 3apsA]l MOHA MO XHUMHYECKOU
dbopmyie, xapakTep cpeabl B BOJHBIX pacTBOpPaX HEOPraHUYECKUX COCTUHECHUM, THUI
KPUCTAINTMYECKON PEIETKH KOHKPETHOTO BELIECTBA;

— packpeiBath  cMmbica  llepuommueckoro  3akona J.M. Menneneesa
U JIEMOHCTPUPOBATH €r0 MOHUMAHUE: OMHCHIBATH U XapaKTEpHU30BaTh TAOIUYHYIO
dbopmy Ilepronuueckoil CHUCTEMBI XMMHYECKHX JJIEMEHTOB;, OOBSCHSITH CBS3b
IIOJIOKEHUS dJIEMEHTAa B lleproandeckor CHCTEME C PACHPENETICHUEM 3JIEKTPOHOB
[0 PHEPrEeTUYECKUM YPOBHSM, MOJYPOBHSAM U OpPOUTAISIM aTOMOB TMEPBBIX YETHIPEX
NIEPHOJIOB; BBIACISTH OOIHE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX
COCIMHEHUN (KUCIOTHO-OCHOBHBIX M OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHJIOB ¥ TUAPOKCHUIOB) B IIPEICJIaX MaJIbIX MEPHUOOB U TJIABHBIX MOJTPYIII C YYETOM
CTPOEHUS UX aTOMOB;

— PaCKpbIBATh CMBICII TEOPUU JIEKTPOJIUTUYECKON TUCCOLMALINY, 3aKoHa ['ecca
U €ro CIEICTBUM, 3aKOHA JEHUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEW W3MEHEHMS
CKOPOCTH XMMHYECKON peaKuy, HalpaBJIECHUs CMEIEHUS] XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT Pa3JIMYHbBIX (haKTOPOB;

— KJIacCU(UIIMPOBATh XWMHUYECKHE DJIEMEHTBhI, HEOPTaHMYECKHUE BEIECTBA,

XUMHUYECKUE peakiuuu (M0 YUCIY M COCTaBYy YYacTBYIOIIMX B PEAKIMH BEUIECTB,
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Mo TeroBoMy 3(deKTy, Mo arperaTHoMy COCTOSIHHIO PEareHTOB, MO HW3MEHEHUIO
CTENEHEH OKHUCICHUS XUMHUYECKUX DJIIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
KaTajmzaTopa);

— XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEIICCTB
pPa3JIMYHBIX KJIACCOB HEOPraHMYECKUX COCIWHEHUWH, MOATBEPXKIas 3TO OIMUCAHHE
IpUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX
peaKLui;

— COCTaBJISITh YPABHEHHUSI: DJICKTPOIUTUYECKON AUCCOIUALIMU KUCIIOT, EI0UeH
U COJICH; MOJHBIE U COKPAILCHHbIC YPAaBHEHUSI PEaKIMii HOHHOTO OOMEHa; peakIui,
NOATBEPKAAIOIINX CYHIECTBOBAHUE TE€HETHYECKOM CBSI3M MEXKIY BEIIECTBAMHU
Pa3IUYHBIX KIJIACCOB;

— pacKpbIiBaTh CYIIHOCTh TMPOIECCOB THAPOIU3a COJIEM MOCPEACTBOM
COCTABJICHUSI KPaTKUX HMOHHBIX W MOJICKYJISIPHBIX YpaBHEHHM peakiui, CYIIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui MOCPEACTBOM COCTaBJICHUS
AJIIEKTPOHHOTO OanaHca 3TUX PEaAKIUH;

— MPEICKA3bIBATh XapaKTEP CPe/bl B BOAHBIX PACTBOPAX COJIEH;

— XapakTepus3oBaTh (ONMUCHIBATh) (U3MYECKHE W XUMHUYECKHE CBOWMCTBA
MPOCTBIX BEHIECTB (KUCIOPO, 030H, IpaduT, aaMas, KpeMHHi, a3ot, ¢ocdop, cepa,
XJIOp, HATPUH, KaJaui, MarHui, KaJblMi, aTFOMUHUN, XKeIe30, MeJlb, ITUHK, cepedpo)
U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJE€ WX BOJHBIX pPaCTBOPOB
(amMmak, XJ0poBOJIOPOJ, cepoBogopona, okcuabl yriepoxa(ll, IV), kpemuus(I1V),
azorta(l, 11, III, IV, V), docdopa(lll, V), cepsi(IV, VI), cepuucras, cepnas, a3oTHasil,
dbocdopHas, yroiapHas, KpeMHUEBas KUCIOThI, OKCUbI U TUIPOKCHU]IBI MeTaIoB [A—
[IA-rpynn, anmtomunust, meau(Il), nunka, xeneza(Il u III);

— TIOSICHSITH COCTaB, OTACNBbHBIC CMOCOOBI MOTYYEHUS M CBOWCTBA CIIOMKHBIX
BEIIECTB (KHUCIOPOJCOIEPKAIIME KHUCIOTHI XJIOpa, a30THUCTasg, OOpHas, yKCycHas
KHUCIIOTBHI M UX cOJH, ranoreHuabl kpemMuuss(IV) u docdopa(lll u V), nepmanranar
KaJus);

— OMHCHIBATH POJIb BAKHEHIITNX N3YYaEMBbIX BEIIECTB B IPUPOIHBIX MPOIECCcax,

HX BIMAHHUC HA JKXUBBIC OPTaHNU3MBbI, IIPUMCHCHHUC B PA3JIMYHBIX OTPACIIIX SKOHOMUKH,
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MCIIOJIb30BaHUE /ISl CO3JaHUSI COBPEMEHHBIX MAaTEPHAIOB U TEXHOJOTHUI; MPOBOIUTH
peakiMM, TMOATBEPXKIAIOIMIMEe KAYeCTBEHHBIM COCTAaB  pa3UYHBIX  BELIECTB,
pacrmo3HaBaTh OMBITHBIM IYTEM COJIEPKalecs] B BOJAHBIX PACTBOPAX MOHBI: XJIOPU/-,
opomuna-, nogua-, cynbdar-, ¢pocdar-, kapboHaT-, CHIMKAT-, CYIbGUT-, CyIbduI-,
HUTPAT- U HUTPUT-UOHBI, THAPOKCUI-UOHBI, KATUOHBI aMMOHMS, MarHus, KajibIus,
aTIOMUHMS, Kee3a(2+) u xkene3a(3+), meau(2+), IUHKA;

— OOBSICHATH M MPOTHO3UPOBATH CBOMCTBA BAKHEHIIIMX H3Y4YaeMbIX BEIECTB
B 3aBUCHUMOCTH OT HUX COCTaBa M CTPOEHUS, MPUMEHEHUE BEIECTB B 3aBUCHUMOCTHU
OT UX CBOICTB, BOBMOXHOCTb NMPOTEKAHUsSI XUMHUUECKHUX MPEBPAIECHUN B pa3IUUYHbIX
YCIOBUSIX Ha OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XHMHUYECKOM KHHETHUKU
U TEPMOJIMHAMUKY;

— BBIYUCIIATH OTHOCHUTEIBHYIO MOJEKYISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 PopMyJie COSTUHEHUS, MAaCCOBYIO JTOJTIO
BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XHMHUYECKOTO 3JEMEHTa B COEIMHEHUH,
MOJIIPHYIO KOHIIEHTPAIIMIO BEIECTBA B PACTBOPE, HAXOIUTH MPOCTEHUITYIO POpMyITy
BEIIECTBA 110 MAacCOBBIM MJIM MOJIBHBIM JOJSIM 3JEMEHTOB, IPOBOAUTH PaCUEThI
M0 YpaBHEHUSIM XMMHUYECKUX PEaKIMi C y4eTOM HEeIOCTaTKa OJHOTO M3 PEeareHTOB,
MPAKTUYECKOTO BBIXOJA MPOAYKTa, 3HAYCHHS TemuioBoro »SQdeKrra peaxium,
OIPEICNISATh COCTAB CMECEH;

— peuaTh pacueTHbIE 33Jauu 10 U3y4aeMbIM TeMaM Kypca XUMHUHU Pa3IndYHbIX
TUIIOB W YPOBHS CJIOKHOCTH, B TOM YHCJIE OJIMMIIMAJHBIC, BBHIOMpAsi aJleKBaTHYIO
¢u3nyecKyr0 MOJAENb, C HCIOJB30BaHHEM 3aKOHOB M (OPMYII, CBSI3BIBAIOIINX
(bu3nYecKre BETUYUHBI;

— coOmo1ath npaBuia Oe3omacHoi ~ pabOThI B Jabopatopuu
IpYU HWCIIOJIb30BAHUM XUMHYECKOW MOCyAbl W OOOpYAOBaHWsSA, a TakKXKe IpaBHIIa
oOpallleHusi ¢ BEUIECTBAMH B COOTBETCTBHM C MHCTPYKLUMSIMH BBIIIOJIHEHUS
7a00paTOPHBIX OMNBITOB M MPAKTHUYECKUX pabOT MO TMOJYYEHUID M COOMPAHUIO
ra3oo0pa3HbIX  BEIIECTB (aMMUaka M YIJEKUCIOrO0 Tra3a) W PEIICHHUIo

OKCIICPUMCHTAJIbHBIX  3a/1a4 IIO0 TCEMaM KypcCa, TMNpPCACTABIATbL PC3YJIbTAThbI

29



JKCIIEpUMEHTa B (hOpME BBIBOJIOB, /TOKA3aTENIbCTB, TPa(UKOB, TAOIUIl U BBISBISITH
AMITMPUYECKUE 3aKOHOMEPHOCTH;

— TPUMEHSTh OCHOBHBIE OIEpaAIllMU MBICIUTEIBHOU JEATENHHOCTH (aHAIM3,
CUHTE3, CpaBHEHHE, 0000IleHne, CHUCTEeMaTu3alus, BbISIBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€i) MPU WM3YYEHUU CBOWCTB BEIIECTB M XMMHYECKUX DPEAKLUH,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJaMHU MO3HaHUS (HAONIOACHUE, M3MEpPEHUe,
MOJIETTUPOBAHUE, SKCIEPUMEHT (peaibHBIN U MBICIICHHBIN);

— NpPUMEHATH  MpaBWia  0e30macHOro  OoOpamieHWss C  BEIIeCTBAMH,
UCIOJIb3yeMbIMU B TTOBCEHEBHOM >KU3HU, NMPABUJIA TIOBEICHUS B LIENAX COEpEKEHUS
3I0pOBbSl M OKpYXarolled NPUPOAHOW cpeAbl, MOHUMAaTh Bpea (OMacHOCTb)
BO3JICMICTBUS Ha KUBbIE OPTAHU3MBI ONPEIECIEHHBIX BEUIECTB, MOACHATh Ha MPUMEpPax
CHOCOOBI YMEHBLICHUS M NPEJOTBPAIICHUS WX BPEIHOTO BO3ACUCTBUS, 3HAYCHUE
KUPOB, OEJIKOB, YIJIEBOJIOB ISl OPraHU3Ma YeJIOBEKa;

— HCIOJIB30BaTh MOJIYYEHHBIE MPEACTABICHHUS O cpepax MpopecCHOHATBHON
NEATEIIbHOCTH, CBSA3aHHBIX C HAYKOM M COBPEMEHHBIMHM TE€XHOJIOTHUSIMHU, KaK OCHOBY
U1 Ipo(ecCuoHaNbHONM OpUEHTAMM W JIJII OCO3HAHHOIO BBIOOpAa XHWMHHM Kak
MpOQUIBHOrO MpeAMETa MPU MPOJOJKEHUH 00YYeHHUsSI HAa YPOBHE CPEIHEro OOIEro
o0pa3zoBaHuS;

— y4acCTBOBATh B MPOEKTHO-UCCIEIOBATEIBCKON IEITEIbHOCTH XUMHUYECKOU

U XUMHKO-3KOJIOTHUYECKOM HaIpaBJICHHOCTH.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaunmeHnoBanue
Ne Ppa3esioB M TeM Kypca KonnuectBo ®opma padoThI/XapaKTePUCTHKA
. IIporpammHoe conep:kaHue
n/n BHEYPOUYHOU 4acoB JNEeATEeJIBHOCTH 00Y4aIOIIUXCH
AeSITeJIbHOCTH

P33Ileﬂ 1. HepBOHa‘laJILHLIe XUMHYIECCKHUEC ITOHATHUSA

1.1 | Xumus — BaxkHas 00J1aCTh 2 XuMmusi — BaxHas 00JacTb €CTECTBO- | Buinoinenue meopueckux 3a0anuil, PacKpbIBAIOIINX
€CTEeCTBO3HAHUS 3HAHUSI M TPAKTUYECKOH JEATEILHOCTH | POJIb XMMUU B MPUPOAE U KHU3HHM YEIIOBEKa, €€ CBS3b
Y TIPaKTHYECKOM YeJIoBeKa. C IpYTMMH HayKaMH.
NeSITeNIbHOCTH YeJIOBEeKa [IpaBuna  Ge3omacHoro  oOpameHus | /lpogedeHue sKcnepumeHma.
C  BellecTBAMH M JIaOOpaTOpHBIM | e M3yyenne u omucanue  (DU3UYECKUX  CBOWCTB
000pyIOBaHUEM. 00pa3IoB HEOPTraHUYECKHUX BEUICCTB.
YHucTeie BemecTBa U CMeCH e [Ipapuna pabGotel B jaboparopud U NPUEMBI
oOpareHusi ¢ 1ab0paTOpPHBIM 000PYIOBAHUEM.
¢ Pazniemenne cMmecen
1.2 | BemecTBa u XUMHUYECKHE 5 ATOMBI, MOJICKYJIBI, xuMmuueckue | Breisiienne paznuuit MEXITY (buznuecKkuMu
peaximu JJIEMEHTHI. BermecTBa MOJNEKYISIPHOTO | M XUMUYECKUMH SIBICHUSIMH.

Y HEMOJIEKYJISIPHOTO CTPOEHHUSL.
Xumudeckas GopMya.
OTHOCHTENRHAS aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas JIOJISt XUMHYECKOTO
dJIeMEHTa B coenuHeHnu. KoamdgecTBo

BemiecTBa. MonspHasg Macca. PacueTs

Pacnio3naBanme (Qu3MYECKUX M XUMHYECKHUX SIBICHUH.

OnpeneneHue NPU3HAKOB  XMMHUYECKUX  PEaKLMH,
YCJIOBUM UX IIPOTEKAHUS.

PaccraHoBka k03()(UIMEHTOB B CXEMaX XHUMHYECKUX
peaKuii.

[IpoBenenne BbIYMCIACHWA 1O (QopMylaaM M ypaB-

HECHUAM XHUMHYCCKUX peaxunﬁ.
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mo hopMynaM XUMHUYECKUX COCTUHEHHUH.
MonsipHas Macca CMECH  BELIECTB.
MonnHas J0JI4d XHUMHYCCKOI'O
JJIEMEHTA B COCAMHEHUMU.

XuMuyeckass peakuuss U ee IpHU3HaKH.
VcaoBusg — OpoTeKaHUS  XUMHYECKHX
peakuuid. TUOBl XUMHYECKUX PEAKIUH.

PacueThl Mo XuMH4YeCKUM YpaBHCHUAM

IIposedenue sxcnepumenma:

¢ Onncanve (PU3UYECKUX CBOMCTB 0Opa3IloB Heopra-
HUYECKHX BEIIECTB — METAJIOB M HEMETAJIJIOB.

¢ HaGmonenne (pU3MUYecKnX U XUMHYCCKUX SIBICHUU.

¢ HaOmoneHre W onucaHue NMPU3HAKOB TPOTCKAHUS
XUMHYECKUX PEaKIUi pa3HbIX THUIIOB.

Pewenue  pacuemnvix  3a0au  mo  dopmynam

U ypaBHCHUSAM XUMHYECKHX pEaKIUH pPa3IMIHOTrO

YPOBHSI CJIIO)KHOCTH, B TOM YHCJIC OJTUMITHATHBIX

Uroro no pazneny

7

Pa3)1e.11 2. Baxkueiimmue NMpEeACTABUTE/IN HEOPraHU4e€CKUX BCIICCTB

2.1 | Bo3myx. 4 [lpencraBnenuss o rasax. Bosgyx. | IIpogsedenue sxcnepumenma:
[TonsiTHe O razax. 3akon  Asoragpo.  OtnocurensHas | ¢ O3HaKOMIICHHE C 00pa3laMi OKCHIOB H OIHCAHHE UX
Kucnopoa. Okcujibt TUIOTHOCTB Ta30B. CBOJICTB.
OmpereneHne  OTHOCHTEIBHON — MOIe- | o [Tonyuenne, coOMpaHHEe KHCIOPOJa, H3YYEHHE €ro
KYJISIPHOM MaccChl ra3000pa3HorO |  cpoiicTB.
BEIECTBA MO M3BECTHOH — OTHOCH- | pPoyyerye pacuemuvlx  3a0q4  TO  YPaBHEHUSAM
TENbHOH MIIOTHOCTH. XMUMHUYECKUX peaximii U TEPMOXUMHUYECKUM
Obbemmbie OTHOLLICHHS Ta30B | ypapHeHHAM pa3IMUHOTO YPOBHS CIOKHOCTH, B TOM
NPY XUMUYECKUX PEAKIIUAX. qHCIIe ONMMIIHAHEIX
Kucnoposa. O3om.
TerutoBoi ekt XUMHYECKON
peakuuu
2.2 | Bonmopon. 4 Bognopoa. CaoiicTBa Bojopona. | I[Ipogedenue sxcnepumenma:

IlonsTre 0 KUCIOTAX
" COJIAX

[TonyueHue M TOpPUMEHEHUE BOAOPOJA.
[ToHsiTHE O KMCIOTAX U COJAX

¢ [lonydyenne u cobupanue BOIOPOA.

¢ B3aumojieiicTBrEe KHUCIOT ¢ METallIaMU.

Pewenue  pacuemnvix  3a0au 1O  ypaBHEHUSIM
XUMHNYCCKUX peaKm/Iﬁ, B TOM qucJiie TepMO-
XUMHYECKUM
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2.3

Bopa. PacTBopsil.
ITousitTre 06 OCHOBAHUAX

Boga. Boma kak  pacTBOpUTENb.
PactBoprl. HackhlllieHHBIE W HEHACHI-
IEHHBIE  PacTBOpHL.  PacTBOpUMOCTH
BeniecTB B Bojie. CrocOOBI BBIpaKCHHUS
KOHIIEHTpAaIlMd PacTBOPOB: MaccoBasd
JoJst PacTBOPEHHOTO BEIIECTBA,
MOJISIpHAS] KOHIICHTPAIIHS.

XUMHUYECKHE CBOMCTBA BOJBI.

[Tonsitue 06 ocHOBaHUAX. MHIUKATOPHI

Ilposedenue sxcnepumenma:

o [[puroToBnenrie  pacTBOPOB  C  ONpEICICHHOU
MAacCOBOM J10JIei paCTBOPEHHOIO BEIIECTRA.

Pewenue 3a0au ¢ WCIONB30BAaHUEM  IIOHATHUI
«MaccoBasi JIOJISI BEIIECTBA B PACTBOPE»; «MOJISIpHAs
KOHIICHTPAITUS, c HCIIOJIE30BaHUEM KPHUBBIX
pacTBOPUMOCTH

2.4

OCHOBHBIE KJIaCChI
HEOPraHMYECKUX

COEIMHEHNN

Knaccugukarus HEOPraHMYEeCKUX
COEIMHEHUIA.

OKcuIbl. T'mapoxcunpr. Kucnotsl.
OcHoBaHUS  pacTBOpUMBIC  (IIEJIOYH)
u HEPAaCTBOPUMBIE. AmdorepHbie
okcuabl M ruapokcuasl.  Comm.
Ousnyeckue © O0MMEe XUMHUYECKUE
CBOMCTBA  TEPEUYUCIIEHHBIX  KJIACCOB
HEOPraHWYECKUX  COCOUHEHHMU, WX
o0mue crocoO0b! MOJyYEHus,
npuMeHeHue.  ['eHeTnueckas  CBA3b
MEXIy  KjJaccaMM  HEOPraHUYeCKHUX

COEIMHEHUN

CocraBienne ¢GopMyn OKCHIIOB, KHCIOT, OCHOBaHUM,

cojed W HMX Ha3BaHUU 10  MEXIYHapOAHOU

HOMEHKJIaType.

CocraBieHHE MOJEKYJSPHBIX YPaBHEHUN peaklui,

WUTIOCTPUPYIOIIUX XUMHYECKHE CBOMCTBA U CHOCOOBI

MOJTy4eHUs]  BEUIECTB  M3YYEHHBIX  KJIACCOB/TPYIIIL,

a TakXe TMOATBEPXKIAIIIUX TIEHETUYECKYIO CBS3b

MEXKy HAMU.

IIposedenue sxcnepumenma:

¢ OnpenienieHde  pacTBOPOB  KUCJOT M IHEJIOYel
C TTIOMOIIBIO HHIUKATOPOB.

¢ BaaumoneiicTBre KUCIOT C METaljlaMy, PEeakiui
HeWTpanuzanuu. Peakuus HeHTpanu3auu.

¢ B3aumoeiictue pacTBOopa  CEpHOM  KHUCIJIOTBI
¢ oxcugom meau(Il).

¢ [losryueHre HEpacTBOPUMBIX OCHOBAHHUM U U3yUYEHUE
UX CBOMCTB.

¢ BoiTecHeHre OJHOTO METauia JPYruM M3 pacTBopa
COJIH.
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¢ B3zauMozaeiicTBUe rHIPOKCUIA LIMHKA C paCTBOpaMH
KHCJIOT U ILEI0YEH.

Pewenue  sxcnepumenmanvuvix  3a0ay 1O TeMe
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHEHUI».

Pewenue  pacuemnvix  3a0ay 1O  ypaBHEHUSAM

XUMUYECKUX peaKkUuil pa3HbIX TUIIOB W YPOBHEH

CJIO’KHOCTH, B TOM YHCJIC OJIMMIIMAJHBIX

Uroro no pazneny

18

Pa3nen 3. Ilepnoauyecknii 3aKoH
CrtpoeHue aTtomMoB. XuMH4YecKas

u Ilepuoanyeckasi cucreMa XMMH4YECKHX 3JjieMeHTOB I,

cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuumn

H. MenaeiaeeBa.

3.1 | Ilepuoauueckuii 3akoH
u [lepuonnueckas
CHCTEMa XMMUYCCKHX
3JIEMEHTOB

.. Menneneena.
Crpoenue aToma

4

[lepuoanueckuif  3aKOH  XHMHUYECKUX
snementoB J[.MI. MenzaeneeBa u crtpoe-
Hue atoma. CocTaB aTOMHBIX SIZIED.

000J104€K

CTpOCHI/Ie QJICKTPOHHBIX

aroMoB  mepBbIXx 20  XUMHUYECKUX
JIeMEeHTOB  [lepuoInYecKoil  CHCTEMBbI
xuMudecknx anemenroB .M. Men-
JIeJeeBa.

3aKOHOMEPHOCTU HM3MEHEHHS CBOMCTB
aTOMOB pajJnyca aTOMOB XHMHYECKHX
3JIEMEHTOB, METAIUIMYECKUX M HEMETall-

CBOMCTB MO  rpymnmam

JINYCCKHUX
" IepuogaM.
H3menenue KHUCJIOTHO-OCHOBHBIX

CBOMCTB  COCINMHEHUH  XUMHUYECKHX
JIEMEHTOB B IIEPUOJAX U IPyIIax.

XapakTepUCTHKa XUMHUYECKOIO  3IIe-
MEHTa IO €ro mnoJioxkeHuro B llepwmo-

nudeckoit cucreme J[.M. Menneneesa

MonenupoBanue CTPOCHHE aToOMa, JYHEPreTHYECKHX
YPOBHEHl M TOAYpPOBHEH NPH TIOMOLIM PHCYHKOB,
SNEKTPOHHBIX  KOHQUTypamuii ¥ DJIEKTPOHHO-
rpadudeckux HopmyiL.

OOBbsicHeHHEe OOLIMX 3aKOHOMEPHOCTEH B W3MEHEHUU
CBOHCTB XUMHYECKHX DJIEMEHTOB.

CBOICTB

[IporHo3upoBanue ¥  XapakTepUCTHKA

XHUMHUYCCKHUX 3JICMCHTOB )51 ux COC,ILI/IHCHHI;'I

Ha OCHOBaHMM 3akoHOMepHocTell Ilepmoandeckoi
CHCTEMBI XMMHYECKHUX 3JIEMEHTOB.

Ilposedenue sxcnepumenma:
¢ O3HaKOMIICHHE c oOpasiamu METaJII0B

1 HEMETAJIOB.

Hnousudyanvuvle unu epynnosvie npoekmvl no meme
«Tepuoanueckuii 3axkoH u Ilepuomuueckas cucrema
xumuyeckux sneMentoB J.U. Menneneera. Crpoenue

aToMay
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3.2 | XuMmmnueckas CBs3b.
OKUCIUTEIIHHO-
BOCCTAaHOBUTEJIHHBIE

peaxkmn

Xumuueckas CBSI3b, ee BUJIBL.
Mexann3mbl  00pa3oBaHUs  KOBAJIECHT-
HOM Y MIOHHOM CBSI3H.

DONEeKTpOHHBIE U  CTPYKTypHBIE (hop-
MyJIbl BellecTB. KaTHOHBI M1 aHUOHBI.
Kpucramnmaeckne u amop(HbIC
BeUlecTBa.  [HIBI  KPUCTAJUIMYECKUX
PEIIEeTOK.
OKHUCIUTENTFHO-BOCCTAHOBUTEIIHLHBIE
peaximn

MopenupoBaHue CTPOCHUS MOJIEKYJA MpU HOMOIIH
PHCYHKOB, MOJIENICH, 3JE€KTPOHHBIX M CTPYKTYPHBIX
hopmyI.

PaccranoBka KO3(GUIIMEHTOB B CXeMaxX OKHCIH-
TEJIbHO-BOCCTAaHOBHUTEIILHBIX peakuii METOJIOM
AJIEKTPOHHOTO OalaHca.
IIposedenue sxcnepumenma:

¢ OmBITHI, WLTIOCTPHUPYIOLIHE OKHCITUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUH.

Pewenue  pacuemnvix  3a0au 1o  Qopmynam
U YpaBHEHHSM XUMHUYECKUX PEaKIUH pa3HbIX THUIIOB

n ypOBHeﬁ CJIO’)KHOCTH, B TOM YHUCJIC OJIMMIIHAIHBIX

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOT'PAMME
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9 KJIACC

XUMUYECKON PEaKITUH.

IToHsiTHE O XWMHYECKOM pPaBHOBECHUHU,
npunnun Jle [Hatenbe.
OKHUCIIUTETEHO-BOCCTAHOBUTEIILHBIE
peakuun

HaunmeHoBaHnue
Ne Ppa3lesioB M TeM Kypca KonnuectBo ®opma padoThI/XapaKTePUCTHKA
. IIporpamMmmHoe conep:kanue
/i BHEYPOYHOI 4acoB AeATEeJIbHOCTH 00y4al0IHUXCs
AeATeJIbHOCTH
Pa3gen 1. BemmecTBO M XUMUYECKAS pPeaKIMs
1.1 | IloBTOpenue 3 IloBTOpenue u yriaybiaeHue 3HaHUH Pewenue  kauecmeennvix — u  pacuemmvix  3a0ay
1 yriayOieHre 3HaHui OCHOBHBIX  pa3lelioB  Kypca XHMHHU | [0 YPABHEHUSAM XUMHYECKUX PEaKLUH.
0 BEILECTBE 8 macca. [Ilepuoamueckuit  3akoH | MHousuoyanvhvie ww  2pynnoevie npoexmul.
n Ilepuommyeckas cucrema xumu- | Ilepuognueckuii 3akon J[.M. Menneneesa u pa3sBurue
yeckux 3nemeHToB .. Menaeneena. COBPEMEHHOW (PU3MKHU U XUMHH
Crpoenne  BemiectBa.  XHUMHUYECKas
CBA3b. MEXMOEKYIISIHbIE B3aUMO/IEH-
CTBHSL. Turel KPUCTAJNTNYECKUX
PELLIETOK.
OCHOBHBIE ~ KJIACCBl  HEOPraHUYECKUX
COEIHEHU
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 5 OneMeHTbl XMMHYEeCKOH TepMoauHa- | OObACHEHME W HPOTHO3MPOBAHHE  3aBHCHMOCTH
MPOTEKAHUS XUMUYECKUX mukn. 3akoH ['ecca. CKOPOCTHM  XMMMYECKOM peakiuu OT  Pas3IM4HbIX
peakuuit CxkopocTtb XUMUYECKON peakiuu. | (pakTopos.
®daxTopel, BauAOULME Ha ckopocTh | IIpornozuposanue BO3MO>KHOCTH MPOTEKAHUS

XUMHUYCCKUX peaKuHﬁ B pa3/IMYHbIX YCJIIOBUMAX.

CocraBieHne YpaBHEHUU OKHCIIUTENbHO-BOCCTA-
HOBHUTENBHBIX PEAKIUA C MCIIOJIB30BaHUEM METOMNA
3JIEKTPOHHOTO OanaHca.

Ilposedenue sxcnepumenma.
3aBUCHMOCTH XUMHYECKOM

¢ [13yueHne CKOpPOCTH

pEaKIMU OT pa3IMYHbIX (PaKTOPOB.
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¢ Pemmenue OKCIICPUMCHTAJIbHBIX 3aJa4y II0 TEMC
«OKHCITNTEIEHO-BOCCTAHOBUTEILHEIE pEaKkumn».
Pewenue pacdyemnsblx 3a0au pasiindHOro YpPOBHA
CJIO’)KHOCTH, B TOM YHCJIC OJIHMIIMaJIHBIX, II0O TEMC
«OcHOBHBIE 3aKOHOMCEPHOCTHU IPOTCKaHUA XHUMU-

YECKHUX peaKLuii»

1.3 | Dnekrponuruyeckas 3 DNEKTPONUTHYECKAS nucconuanusi. | CocraBlieHHEe — ypaBHEHMH  AMCCOLMALMA  KHUCJOT,
JUCCOLIAALMSL. XUMUYECKHEe pPEaKkIUM B pacTBOpax. | LIEJIOYEHd U COJIEH, MOJHBIX U COKPAIIEHHBIX HOHHBIX
XUMUYECKHE peaKuu CunbHble W cna0Oble  DJCKTPOJUTHI. | YPAaBHEHUH  peaklMii HOHHOro OOMeHa, KpaTKuX
B pacTBOpax CreneHb  TUCCOLMAIMKM,  KOHCTAHTA | MOHHBIX YPaBHEHUI peakLuil TUAPOIIN3a COJIEH.

mucconmanyu. VloHHoe mpousBeneHue | [Iposedenue skcnepumenma:

BOJIbI. BOIOpOIHEIN MTOKAa3aTeNb. ¢ Peakiiuyu MOHHOTO OOMEHA.

Peakuuu woHHOTO OOMeHa. I'maponus | e PacnosHasaHue pacTBOpPOB COJEH C TMOMOIIBIO

coJiet WHJUKATOPA.
¢ PacrioznaBanue HEOPraHNYECKUX BELIECCTB
C TIOMOIIIBIO KAUECTBEHHBIX PEaKUil Ha HOHBI.
¢ Pemenne sKkcrepMMEHTaIbHbBIX 3a/1a4 110 TEME.
Pewenue KayecmeeHHblx u pacyemnuix
3a0ay PpPA3NIWYHBIX THUIOB M YPOBHEH CIIOXKHOCTH,
B TOM qucie OJIUMITUAIHBIX, 1o TeMe
«ONEeKTpoNUTHYECKasl  AUCCOLManUsl.  XUMHUYECKHE
peakuuu B pacTBOpax»

Uroro no pazneny 11

Paznen 2. HemeTa/uibl M MX COeIMHEHHSI

2.1 | O0mas xapaKTepuUCTHKa 2 OOmias XapakTepuCTUKa HEMETaioB. | [IposedeHue skcnepumenma:

XUMHUYECKUX DIJIEMEHTOB
VIIA-rpynmnsl. ["anorenst

lanorensl. Xnop M ero BakHEHIINE
COEJTMHEHUS

* O3HaKOMJICHHE C 00pa3IiaMy PUPOIHBIX XJIOPUIO0B
(raoreHUI0B).

e [I3ydyeHne CBOWCTB COJITHOM KHCJIOTHI.

37




e KauecTBeHHBIC peakIMU Ha XJOpUA-, OpoMmHJI-
U MOJUJ-UOHBI.

¢ [TonyueHue COJNSIHOM KHUCIOThI, U3YYEHHE €€ CBOMCTB.

Pewenue  kauecmeennvix u  pacuemuvix  3a0au

BBICOKOT'O YPOBH:A CJIOKHOCTH n OJIMMITHAIHBIX

o teme «I ajoreHsn)

2.2

OOmas xapakTepucTuka
XHUMUYECKHUX 3JICMEHTOB
VIA-rpymisl.

Cepa u ee coequHEHUS

OO0mias XapakTepUCTHKA XUMHUYECKUX
aneMeHTOB VIA-rpymmel. Cepa u ee
BaXKHEHUIIINE COCTUHCHUS

IIposedenue sxcnepumenma:
o lI3yueHne XMMHUYECKMX CBOWCTB  pa30aBlieHHOMN
CEpPHOU KUCIIOTHI.

o [IpoBesicHEe KAa4YeCTBCHHBIX peaklnuii Ha CynbQuUiI-,
Ccynb(hUT- U CyTb(aT-UOHBI.

Pewenue  kauecmeennvix U pacuemHvlx  3a0ay
pa3MUYHBIX ~ THIOB M yPOBHEW  CIIOXHOCTH,
B TOM YHCJIC OJIMMIHMAIHBIX, Mo TeMe «Cepa u ee
COCTUHCHUS.

Hnousudyanvhvle unu epynnogvle npoekmsi no meme
«Cepa u ee coeTUHEHUSI»

2.3

OOmiast xapakTepUCTHKA
XMMHYECKHX D3JEMEHTOB
VA-Trpynibl.

Azot, dochop u ux
COETMHEHUSI

OOmast  XapakTepuCTUKa  3JIEMEHTOB
VA-rpynmsi.

A30T 1 ero Ba)KHEHIIe COeTUHCHHS.
docdop u ero coegHEHUS

IIposeoenue skcnepumenma:

¢ I3ydyeHne XUMUYECKUX CBOMCTB COJIEH aMMOHMSL.

» KauecTBenHnas peakuus Ha MIOH aMMOHUS U pocdar-
HOH.

o [TonyyeHne aMmuaka M U3y4yeHHE €ro CBOWCTB.

¢ [13ydeHne CBOWCTB a30THOW KHUCJIOTHI.

Pewenue  kauecmeennvix u  pacuemuvlx  3a0ay

BBICOKOIO ~ YPOBHS  CJIOXHOCTH M OJMMIIMAJHBIX

10 TeME «A30T €r0 COeAUHEHUS».

Hnousuoyanvnvie unu epynnosvie npoekmvl no meme

«A3ot, dochop 1 UX COCTUHECHUS
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2.4 | O0mas xapaKkTepUCTHKA 2 OOmiasi  xapakTEepUCTHKa  DIIEMEHTOB | [Iposedenue skcnepumenma:
XUMHUYECKUX BJIEMEHTOB IVA-rpynisl. o AncopO1ms pacTBOPEHHBIX BEUIECTB aKTHBUPOBAH-
IVA-rpynmsl. Vrnepogq ¥ €ro BaxHeWue —coe- HBIM YTJIEM.
Yraepon u KpeMHHI, AUHCHMSL. ¢ [lonyuenune, cobupanue, pacro3HaBaHUE U U3yUCHUE
UX COCIUHEHUS. Kpemuuii u ero Baxdeimue coe- CBOMCTB yIIIEKKCIIOrO rasa.
bop AUHCHUS ¢ B3aumHble npeBpamieHds KapOOHATOB M THIPO-
KapOOHATOB.
¢ KauecTBeHnHble peakinuu Ha KapOOHAT- M CHJIMKAT-
WOHBI.
¢ [lonyuenne oxcuna yrnepoaa(IV) m usydenue ero
CBOICTB.
Pewenue  sxcnepumenmanvubix  3a0au 1O TeMe
«Baxneiinme HeMeTaIIBl U UX COCIAUHEHHSY.
Pewenue  xauecmsenmnvix — u  pacuemmvlx  3a0a4
pa3IMYHBIX THIIOB U YPOBHEW CIIOKHOCTH, B TOM YHUCIIC
OJIMMITUA/IHBIX, TIO TeMe «YTJIEepoJ U KPEMHUH M HX
COCITMHEHUS
Uroro mo pazneny 10
Paznen 3. MeTra/uibl M MX COeIMHEHUS
3.1 | O6mwue cBoiicTBa METAJIOB 2 OOmasi XapakTepUCTHKa XUMHUYECKUX | [Iposedenue sxcnepumenma:

JJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU
ux mnonoxenus B llepuogmueckoit

CHCTEMC XUMHYCCKUX 3JIEMCHTOB

AWM. MengeneeBa U CTPOEHHUSA
aTOMOB.

Mertannst [A- u IA-Tpynm.

AOMHUHUI.

Mertamnsl b-rpynn. Mens u cepeGpo.

¢ BzaumoneiicTBUE METAUIOB C BOJOHM, C pacTBOpaMu
COJIEH U KUCIIOT.

Pewenue  xauecmeennvlx U pacuemuvlx  3a0a4

Ppa3JIMYHbIX TUIIOB U ypOBHeP'I CJIO’)KHOCTH, B TOM YHUCJIC

ONUMNHUAAHBIX, 1o  Teme  «OOmue  cBOMCTBa

METaIJIOB.

Hnousudyanvnvle unu epynnoevie npoekmvl HO meme

«CBOHCTBa METAJUIOB M MX IIPUMEHEHHE)
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[unk. XKenezo.
Koppo3sus meramnos.
CrutaBbl METaIIJIOB.

OO61ue cnocoObl MOTyYeHUs] METAJIJIOB.

3.2 | Baxneimue MeTayuibl
U UX COEIUHEHUS

DNeKTpoau3

Mertanibl A-rpymm. [llenounsie
METaJJIbI u Hux BaOKHEHIIINE
COCJIMHEHUS. [llenouno3zemenpHbBIE

MeTajyibl, MarHuii M HX Ba)KHEUIIIHE
COCITUHCHMSI.

ANMIOMUHHIT W ero BaKHEHIIHe coe-
JIMHCHUSL.

Metainsl  b-rpynmn. Meap u  cepedpo
W HX BakHeimme coeauHeHHs. I{mHK
M ero BaxkHelmwue coenuHeHus. JKeneso
M €T0 BaKHEHIIEe COeIUHECHUS

IIpogedenue sxcnepumenma

¢ OKpanMBaHKe IUIAMEHH COJISIMH METaJIOB.

¢ BzaumonielicTBUE THUAPOKCUIOB HATPUS U KaJbLUs
¢ okcunom yraepoaa(IV) u kuciaoramu.

e UccnenoBanne  CBOMCTB KapOOHAaTOB M  THIPO-
KapOOHATOB KaJIbIIHUS, )KECTKOM BOIBI.

¢ VccrnenoBanne aMmpOTEpHBIX CBOWCTB THAPOKCHIIOB
ATIOMUHMS U [TUHKA.

e 3ydyeHue mpoLECCOB  TOMYYEHUS  THIPOKCHUIOB
JKenes3a, X XUMUYECKHX CBOUCTB.

¢ JKecTKOCTh BOIBI M METOMBI €€ YCTPAaHCHHUS.

e KauecTBeHHbIE peakMyu Ha WOHBI MarHus, KaJbIIHs,
aIOMHMHMS,  I[IMHKa,  Jkene3a(2+),  kemesa(3+),
meau(2+), cepedpa(+1).

Pewenue skcnepumenmanvuvix  3a0au 1O TEMeE

«BaxxHeime MeTaibl U UX COCIUHEHUSD.

Pewenue  xauecmeennvix u  pacuemuvix  3a0au

pa3aMyYHBIX THUIOB M YPOBHEH CIOXHOCTH, B TOM

quclie OJMUMIMAIHBIX, MO Teme «MeTtaumbl W WX

COETMHEHUS.

Hnousuoyanvuvie unu epynnogvie npoekmovl no meme

«BaxxHenmme MeTaTbl U UX COCTUHEHUSD)

Uroro no paznemy
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Paznen 4. Xumusi 1 oKpy:Kawiias cpeaa

4.1 | BemecTBa 1 MaTepHabl 2 Baxneiimme BemiecTBa W MaTepuansl, | [Iposedenue sxcnepumenma:
B )KU3HU YCJIOBCKA. 06HaCTI/I HUX IPUMCHCHUA. . OnpeHeHeHHe KHCJIOTHOCTH IPUPOAHBIX BOJ.
OCHOBBI 3KOJIOTMYECKOM HoBble MaTepuasibl M TEXHOJOTHH. | o MoenupoBaHie IpoLecca 00pa30BaHHs KHCIOTHOTO
TPaMOTHOCTH HprHIMIBL «3€IEHOH XMUMUID. JOKJIs, U3YYEHHE €r0 BO3JEHCTBUS Ha MaTEPUAIbL.
XAMUA M 310pOBBE. IKOTOTHYIECKHE Hnousuoyanvnvle unu epynnosvie npoekmvl no meme
npoGIeMBl, CBASAHHBIE C COEAMHEHHAMH «BemiecTBa U MaTepHalbl B )KU3HU YyeoBeka. OCHOBBI
yriepoaa,  asota, - Cephl,  TDKEIBIX | oo ormaeckoil rpaMOTHOCTH
METaJIOB
Uroro no pazneny 2
Pa3nean 5. O6061enne 3Hanmii
5.1 | IloBTOpenue u oOoOIICHUE 4 [loBropenre u 0000WICHUE 3HAHWH, | [Iposedenue dKcnepumenma:
3HAHUH OCHOBHBIX Pa3ieiioB MOJIYYEHHBIX MpPU M3YyYEHUH KypCOB | ¢ PellleHne OSKCIepUMEHTAIBHBIX 3a7ad [0  TeMe
KypcoB xuMuu 8-9 KiaccoB XUMHUHU 8—9 KI1accoB «MeTtanbl, HEMETaUIbl U UX COEIUHEHUSD.
Pewenue  xauecmeennvix u  pacuemuvix  3a0au
pa3IMYHBIX TUIOB U YPOBHEH CIIO)KHOCTH, B TOM YHCIIE
OJIUMITHAHBIX, 110 H3Y4YE€HHBIM TeMaM
Uroro no pazneny 4
OBLIEE KOJIMYECTBO 34

YACOB 110 ITPOT'PAMME
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