PABOYAS ITPOTPAMMA
KYPCA BHEYPOUHOU JAESATEJIBHOCTU

XUMMUA

B ORCIICPUMCHTAX U 3adaYaX

(OCHOBHOE OBILEE O5PA30BAHMUE)

MockBa
2025



COJIEPKAHUE
TTOSACHUTEIMBHAT BATIHICKA. . - . e e et eeeeee e e e e e e e e e e e e e e e e e e e e e 3

[1nanupyemsble pe3ysibTaThl OCBOCHUS Kypca BHEYPOUHOU €SI TEIbHOCTU

«XHUMHS B IKCITIEPUMEHTAX M 3ATAUAXI + ¢+t v enveeneenreneenneaneaneensanneansenneaneeneens 7
D071 1 (0 Tonnz 1 (S 0151 A 13 1 & 2 7
MeETaIPEAMETHBIC PE3YIIBTATBL. . ... .\veutteeeenreenteanteeneeaneeaneeaneaeeaneeaneenns 8
TIPEIMETHBIC PEBYIIBTATDL. .. et s eeeeeneteennaeenteeenneeenneeenneeeneeaneeeanneennnens 11

(01001 (50700507 (eR 0 10 ) s (5) 16 PR R 20
I o o 20
L 1o 24

Tematnueckoe

A E21 171010) 120 517 (TN 31
&I 9 1o 31



HOACHUTEJBHASA 3AIIMCKA

O0mas xapakTepucTHKA Kypca

[IporpamMmma Kypca BHEYpPOUHOU AEATEIBHOCTA «XHUMHUSA B SKCIIEPUMEHTAX U
3a/1ayax» (Jajgee — mporpamMmma) coctaBiieHa s 8—9 ki1accoB Ha OCHOBE MOJIOKEHUINA
U TpeOOBAHUI:

— denmepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAAPTa OCHOBHOTO
oOmiero oOpa3zoBaHusi (yTBEpXKAECH MpUKazoM MUHUCTEpPCTBA MPOCBEIECHUS
Poccuiickoit @eaepaunn ot 31 mas 2021 r. Ne 287);

— @enepanbHOl  00pa3oBaTEIbHOM MPOrpaMMbl  OCHOBHOTO  OOIIETO
obOpazoBanus (yTBepKaeHa rnprukazoM Munmnpocsenienus Poccun ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 Ne 74223).

[Ipu pa3zpaboTke MporpaMMbl HKCIOJIB30BAIUCH CIEAYIOIIME HOPMATHBHbBIC
JIOKYMEHTHI:

— VYka3 Ilpesugenta Poccuiickoit ®Denepanuu ot 28.02.2024 r. Ne 145
«O CrpaTernu Hay4HO-TEXHOJIOTUUECKOTr0 pa3BuTus Poccuiickoit deaepannmny,

— KommekcHpli TUIaH  MEpPONPUATHN 1O  TOBBIMICHUIO  KayecTBa
MaTeMaTHYECKOr0 M €CTECTBEHHO-HAYYHOT0 00pa3zoBaHus Ha repuo o 2030 roma
(yrBepxacéH pacnopsikenueM IlpaBurensctBa Poccuiickoit ®Pepepauuu  OT
19 Hos0ps 2024 Troma Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTyalIbHOCTb Kypca BHEYPOUHOU NESATEIBHOCTH « XMMHUS B SKCIIEPUMEHTAX U
3aayax» OOYCJIOBJIEHa HEOOXOIMMOCTHIO Pa3pabOTKH CIENHUAIBHBIX MPOTrpaMM
oOy4eHHs] ¥  BOCHHUTAHUS,  CIHOCOOCTBYIONIMX  TIOBBIICHHWIO  KadecTBa
MaTeMaTHYECKOr0 M €CTECTBEHHO-HAYYHOTO O0Opa3oBaHMs, B TOM YHCIIE
MpeIyCMaTPUBAIOIINX yTIyOJIeHHOE U3yUeHHUE YIEOHOTO MpeaMeTa « XUMHUS.

[Ipennaraempiii KypC BHEYPOYHOU JEATEIBHOCTH IOIOJHIECT U PACHIAPSIET
nporpaMmy Kypca XuMuu 0a30Boro ypoBHs. Peanuzaiiusi mporpamMmbl MO3BOJIUT
BBIUTH 332 paMKH HM3yYCHHUS XMMHUU Ha 0a30BOM YypOBHE, HUCIOJB3Yys (HOPMBEI,

OTJIMYHBIE OT YPOUHBIX, U O0ECIEUUTh YIITyOJIeHHOE U3YyUYEeHHUE XMMUU HA YPOBHE



OCHOBHOTO 00111eT0 00pa30oBaHUs.

[Iporpamma Kypca mpeaycMaTpuBaeT OpraHU3aIMi0  pa3HOOOpa3HOU
JEATEeIbHOCTH OOYYalolnXCcsl, UX aKTUBHOCTh M CaMOCTOSATEIIBHOCTh, COYETAET
WHIUBUAYAJIbHYI0 U TPYIIOBYH paboTy, TMpeamnosaracT MPOCKTHYIO H
HCCIIEIOBATENbCKYIO JEATEIbHOCTD.

B mepByro ouepenr mporpamMma ynaenseT 0co00€ BHUMAHHE BBITOJTHEHHUIO
OOyYaroIMMHUCS XHMHYECKOTO DSKCIIEpUMEHTa — J1abOpaTOPHBIX OIBITOB U
MPaKTUYECKUX PabOT, YTO MO3BOJIUT UM Ha MPAKTHKE M3YyUYUTh 3aKOHOMEPHOCTU
MPOTEKAHHUSI XUMUYECKUX IMPOLECCOB, PAa3BUTh MPAKTUYECKUE YMEHUS U HABBIKU
IIJIAHUPOBAHMUS, TOJATOTOBKH, IPOBEACHUS, aHAIM3a U UHTEPIIPETAIIUU MTOJTYYEHHBIX
AKCIEPUMEHTAIIbHBIX PE3yJIbTATOB, HAYUUTHCSI IPUMEHSITh TEOPETUUECKUE 3HAHUS
JUIs OOBSICHEHUS! XHMHMUYECKHX TIPOLIECCOB, MPOUCXOJAIIMX B TOM 4YHUCIE B
CUTyallusX >KHU3HEHHOro XxapakTepa. (OCO3HAHHOE BBIMOJHEHUE XHUMHYECKUX
AKCIEPUMEHTANIbHBIX Pab0T OyJeT CIocOOCTBOBATH MOBBIIMICHUIO MOTHBAIMHM K
u3ydeHuto xuMuu. [IporpamMmmMoit mpeaycCMOTPEHO TakKe pelieHrne 00yJaronuMucs
Ka4e€CTBEHHBIX M KOJIMUYECTBEHHBIX PA3JIMUHbBIX TUIIOB U YPOBHEHN CIIO)KHOCTH, B TOM
YUCJIE OJUMIIMAHBIX. BBINMOJHEHHI0O XUMHYECKOTO 3KCIEPUMEHTA U PEIICHUIO
3a/1a4  00s3aTENIbHO JIOJKHO TPEAIIECTBOBATh 3HAKOMCTBO OOYYarOIIMXCSl CO
CBSI3aHHBIMH C HUMU 3JIEMEHTAMHU COJICPKAHUSI.

[Iporpamma Kypca BHEYPOUHOH JEITEIBHOCTH «XHUMHUS B SKCIIEPUMEHTAX U
3a/1a4ax» MOXKET ObITh BOCTpeOOBaHA 00YUYaIOIIMMHUCS, KOTOPhIE MOTUBHUPOBAHBI K
OCO3HaHHOMY BBIOOPY mMpodeccuid, CBA3aHHBIX C TPUMEHEHUEM XHMHYECKUX
3HAHUU.

Hean u 3a1a4n Kypca

I]eny nmaHHOW TIpPOrpaMMbl — OOECMEYUTh HHAWBUAYAIbHBIE MOTPEOHOCTH
oOyyarmmxcsi B HM3yYEHUH XHUMHUU B YCJIOBHSX, KOrja Yy4eOHbIA IUIaH
00pa3oBaTeIbHON OpraHu3alvK peaycMaTpuBaeT U3yueHue yueOHOro npeaMeTa
«Xumus» TOIBKO HAa 6a30BOM YpPOBHE.

HpezmaraeMa;I ImporpamMmma YUYUTLIBACT IICHUXOJOTO-IICJar Ort4cCKue



OCOOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM Kareropuu oOydarommxcsa. Ee
OCBOEHHE CITIOCOOCTBYET PA3BUTHUIO Y 00YUAIOIINXCSI MHTEpEca K U3YUECHUIO XUMUH
u chepaMm IEATEIBHOCTH, CBSI3aHHBIM C XMMHEW, MOTHUBALIMM K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOIIETO Mpoduiisi U HANpPaBJICHHOCTH JaJIbHEUIIEro
0o0yueHus.

W3ydenne Kkypca HampaBieHO Ha (GOpMHUpPOBaAHHE:

— CHCTEMbl XMMHUYECKMX 3HAaHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOMU
KapTUHBI MHUpA, KaK OCHOBBI JJi1 MOHUMAHHUS XUMHYECKOW CTOPOHBI SIBJICHUU
OKPY’KaIOILEr0 MUPa, OCBOCHHE SI3bIKA HAYKU;

— HHTEJUIEKTyaJIbHbIX CIOCOOHOCTEM U MHTEpecOoB OOydaroluxcs, Ha
MPOJIOJIKEHNE 00YUEHHS HAa YPOBHE CpEIHETo 00111ero 00pa3oBaHus.

B pamkax perieHuss OCHOBHBIX 3a]1a4 IPOTPAMMBI JI0JKHO ObITh 00€CIIEYEeHO:

— TpuoOIleHre O0yYaromuxcsd K CaMOCTOSITEIbHOM ITO3HABAaTEIbHOUW U
UCCJIEI0BATENbCKON NeATEIbHOCTH, K HAYYHBIM METO1aM MO3HAHUS;

— (popMUpOBaHUE MOTHBALIUU U PAa3BUTHE CIIOCOOHOCTEN K U3YUECHUIO XUMUH;

— ¢opmupoBaHue 00mEeH (QYHKIMOHAIBHOW W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBACHATH U OICHUBATH SIBICHUS
OKPYXAaIOIIEr0 MHpA, MCIHOJIb3Ysl 3HAHUS W OMBIT, MOJYYEHHbIE MPU H3YUECHUH
XUMHUH, TIPUMEHSATh UX MPU PEIICHUU TPOOJIEM B TOBCEIHEBHOM )XU3HU U TPYI0BOU
NEATEIbHOCTH;

— OCO3HAaHHME OOYYalOIMMHUCS LIEHHOCTM XHUMHMUYECKMX 3HAHUM B JKU3HU
YEJI0BEKAa, ITOBBIIEHNE YPOBHS JKOJIOTMYECKON KYJIBTYpPbI, HEIPUATHE ACHCTBUM,
MIPUHOCSIIIMX BPEZl OKPYIKAIOLIEN CPEAE U 30POBBIO JIFOJEH;

— npuoOpeTeHne 00y4aroMHUCS OIbITa CAMOTNIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETCHIINH ), HEOOXOUMBIX JIJIsI PA3JIMYHBIX BUIOB JEATEITLHOCTH.

Mecto kypca B 00pa3oBaTejibHOM Npolecce

[Iporpamma kypca «XuMHSI B 3KCIEPUMEHTAX M 3aJadyax» paccuuTaHa Ha
peanu3anuio B TeueHue 68 yuyeOHbIX YaCOB B paMKaxX BHEYPOUYHOMU JI€ATEIbHOCTH B

8-9 kiaccax (34 yaca B 8 kiacce u 34 yaca B 9 ki1acce); JaHHBIH KypC MOXET ObITh



NPEJIOKEH OO0YydJaroUIMMCsl B KaueCTBE OJHOTO M3 CYIIECTBYIOIIHUX TIO BBIOOPY.
[TporpamMma sIBISIETCS COJEP)KATENBbHBIM W METOAMYECKHM OPUEHTHPOM IS
COCTABJICHHSI TIEIaroTaMy pabOYUX MPOTPAMM.

[TporpamMmMa Kypca BHEYPOUHOU JEATEIBHOCTH « XUMHS B DKCIIEPUMEHTAX U
3alavax» HampaBjieHa Ha JOCTIDKCHHE PE3yIbTaTOB, KOTOPHIE MOMOJHSIOT U
yrayOmsitoT  chopMmynupoBaHHBIE B (enepanbHON paboduel MporpaMme Io
y4eOHOMY TpeaMeTy «XuMus» (6a30BbIN YpOBEHb) TPeOOBaHUS K MPEIMETHBIM
pe3ynbTaTam.

@DOopMBI IEATETLHOCTH 00YYaIOIUXCS TMPEAyCMAaTPUBAIOT AKTUBHOCTh H
CaMOCTOSITENIbHOCTh, COYETAIOT HWHIUWBUIYAIbHYI0 M TPYNIOBYIO padOTHI.
CTpyKTypHUpOBaHHE TEMATHICCKOTO TUTAHUPOBAHUS B MPOTPAMME COOTBETCTBYET
MOPAJIKY U3YUYECHHS pa3/IejoB U TEM XUMUU Ha 6230BOM YPOBHE B OCHOBHOM IITKOJIE
u o0ecreymBaeT TEM CaMbIM TIPEEMCTBEHHOCTh YPOYHOM W BHEYPOUYHOM
JESTEIbHOCTH.

[IpensioxkeHHbIEC AEMEHTHI COIEPKAHUS U BUBI ACSITEIBHOCTA O0YYarOIXCS
MOTYT OBITh KOHKPETH3UPOBAaHBI C YYETOM WHAMBUAYAIbHBIX 3alpPOCOB
oOyuarornuxcs. Pacmmpenue conepkaHusi U BUIOB JEATEIHHOCTH CBS3aHO C
BO3MOYKHOCTBIO BRIOOpA TIEAAroroM pa3IMuHbIX BAPHAHTOB yIEOHO-METOIUYECKOTO
oOecrieueHUsT Kypca, a TaKXKe C CYIIECTBYIOIIMMH YCJIOBUSAMH IIKOJIEHON
uH(OPMAITMOHHO-00pa30BaTEIbHON CPEIbI.

JIJist 3HAKOMCTBa OOYyYaromuxcsi ¢ MpodeCCrusMH, CBSI3aHHBIMU C XUMHEH U
XUMUYECKON HayKOW, W TIOBBIINICHUS WX MOTHBAIMM K W3YYCHHUIO XUMUU
PEKOMEHyeTCsl BKIIOYUTH B MPOTPAMMy JKCKYPCHUH B PETHMOHAJBHBIE MY3€EH,
npeanpusatus, By3bl. CojaepkaTeNbHBIC JJIEMEHTBI TPOTPAMMBI  MTO3BOJISIOT
OpraHM30BaTh Ha WX OCHOBE MPAKTHUYECKYI) M TOUCKOBO-HCCIICIOBATEIHCKYIO
NEATEILHOCTD, PE3YIbTaThl KOTOPOH MOTYT OBITh MCIOJB30BaHBI MIPH peaTu3allin
OOydJalomUMHUCST ~ WHAMBUIYAIBHBIX  MPOEKTOB. TeMBI  MPOEKTOB  TaKXKe

PEKOMEHIOBAaHO BHIOMPATH C YUETOM PETHOHATBHON CHELIM(PHUKH.



MJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS KYPCA BHEYPOUYHOM
AEATEJBHOCTHU «XUMHUSA B SKCIIEPUMEHTAX U 3AJAYAX»

Peanuzanus nporpaMmbl Kypca BHEYPOUHOM JI€ATENBHOCTH «XUMHUS B
AKCIEPUMEHTAaX M 3aJadyax» HampaBjieHa Ha OO0EClEeUCeHHE JOCTUKEHUS
OO0yJarOIMMUCS JIMYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX

pe3yIbTaToB.

JINYHOCTHBIE PE3YJIbTATBI:
1) nampuomuueckoe socnumanue:

— MOPOSIBJICHUE LIEHHOCTHOTO OTHOIIEHUSA K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACJIEIAUIO;

— TIOHMMAaHWE 3HAYEHHS XHMUYECKOM HAyKM B JKU3HUM COBPEMEHHOTO
00111ecTBa, B pa3BUTUU SKOHOMHKHU Poccun v CBOEro peruoxa;

— CIOCOOHOCTh BJANETh JOCTOBEpHOM WHGOpMAIIMEH O TMepeaoBbIX
JTOCTHKEHUAX U OTKPBITUSAX MUPOBOM U OT€UECTBEHHON XUMUH;

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE MHUpa U
oO1ecTna;

2) epadicOaHcK020 60CNUMAHUSL

— TPEACTABJIEHUE O COLMAIBHBIX HOPMAaxX M MPaBUIIAX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-HMCCNEAOBATEIbCKOM, TBOPYECKOW W JIPYTUX  BUJAX
JEATENBHOCTH;

— OTOBHOCTD K pa3HO00pa3HOl COBMECTHOM JIEATEIIbHOCTH MPHU BHITIOJIHEHUHU
y4eOHBIX, TO3HABATEIbHBIX 3a7a4, BHIMIOJHEHUH XUMHUYECKUX JKCIEPUMEHTOB,
CO3/IaHUM YUEOHBIX NMPOEKTOB,

— CTpEeMJIEHHE K B3aMMONOHUMAaHUIO U B3aUMOIIOMOIIIU B TIpoliecce yueOHon
JNEATENbHOCTH, TOTOBHOCTH OILIEHMBATh CBOE MOBEACHUE M MOCTYNKH CBOUX

TOBapI/IHlCﬁ C NMO3HMIKWKU HPABCTBCHHBIX W IIPAaBOBBIX HOPM C y‘IéTOM OCO3HaHHUA



MOCJIEICTBUNA MOCTYIIKOB;
3) popmuposanue yeHnocmu HAyUHO20 NOZHAHUSL.

— MHPOBO33PEHUYECKHE TIPEICTABIICHUS O BEIIECCTBE U XUMHUECCKOU PEaKITUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U HEOOXOUMBIE J1JIs
MOHUMAaHUS CYIITHOCTH HAyYHON KapTUHBI MHPA;

— 0CO3HAHWE IIEHHOCTH HAYYHOTO TTO3HAHUS JJI Pa3BUTHS KaXKIOTO YEIIOBEKA
U TIPOU3BOJIUTEIBHBIX CUJI OOIIECTBA B IIEJIOM, POJIU M MECTa HAYKH «XHUMHUSD B
CHUCTEME HAYYHBIX MPEICTABICHUNH O 3aKOHOMEPHOCTSAX Pa3BUTHS TPUPOIHI,
B3aMMOCBSI3SIX YEJIOBEKA C MPUPOJTHON U TEXHOJOTUYECKOM Cpeoii;

4) socnumanue Ky1bmypvl 300P06bSI.

— OCO3HaHHWE IIEHHOCTH >KM3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbBIO, YCTAHOBKA Ha 37I0POBBIN 00pa3 KU3HHU;

— OCO3HAaHHWE HEOOXOJIUMOCTH COOIIOJICHUS] TMpaBuil O€30MacHOCTU MpU
oOpaIeHn ¢ XMMAYECKIMH BEIIECTBAMHU B yU€OHBIX U KU3HCHHBIX CHTYaIHSX;

5) mpyodosoe socnumanue:

— (hopMHUpOBaHKUE IEHHOCTHOTO OTHOIIEHUS K TPYIOBOW NEATEIHHOCTH KaK
€CTECTBEHHOM MOTPEOHOCTH YETIOBEKA U K UCCIIEIOBATEILCKON NEATETbHOCTH KakK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIECTBE;

— pa3BUTHE MHTEpeca K MPoQecCusiM, CBI3aHHBIM C XUMHEH, B TOM YHCIIE K
npodeccusiMm HaydHOU cepbl, 0CO3HAHNE BO3MOKHOCTH CaMOpEaIM3aIluu B ITOU
coepe;

6) sxonocuueckoe socnumanue:

— OCO3HaHUE HEOOXOIMMOCTH OTHOIIIEHHUS K MIPUPOE KaK UCTOUYHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

— IPUOOPETEHHE OMBITA TUITAHUPOBAHUS TIOCTYIIKOB U OI[EHKH UX BO3MOKHBIX
TIOCJICJICTBUM JUTSI OKPY KAIOIIEH CPEIbI;

— CIIOCOOHOCTH MPUMEHSTH 3HAHUS, NTOJIy4aeMble MPU U3YUYEHUU XUMUU, JUIS
pelIeHus 3374, CBSI3aHHBIX C OKPYXKAIOLIEH CPEION;

— aKTUBHOE HETPUSTUE ACUCTBUM, MPUHOCALIUX BPEJl OKPY KaAIOIIEH Cpeie;



— I'OTOBHOCTb K YY4dCTHUIO B HpaKTquCKOﬁ ACATCIBHOCTH AKOJIOTUYECKOU

HAIIPpaBJICHHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

baszoevie nocuueckue oeticmeus.

— pacKpbIBaTh CMBICIT XUMUUYECKUX TMOHATHHN (BBIACISATH UX CYIIECTBCHHBIC
MIPU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C IPYTUMH MTOHSATHSIMH);

— aHaJM3UpoBaTh, CpPaBHHUBATh, 0000IATh, BHIOMpPATh OCHOBAHHS IS
KJIacCU(pUKAIMA M CUCTEMAaTH3allMk XHUMHUYECKHX BEHIECTB M XUMHYECKHX
pEeaKHNii;

— yCTaHaBIIMBaTh IPUYMHHO-CJIICACTBEHHBIC CBS3M MEXKAY OOBEKTaMH
W3YUYCHUS;

— CTPOUTH JIOTUYECKHUE PACCYXICHUS (MHIYKTUBHBIC, JCIYKTHBHBIC, IIO
aHAJIOTHH);

— TMpejaraTb KPUTEPHUH W BBIABISTH OOIIHE 3aKOHOMEPHOCTH U
IPOTHUBOPEUHS B M3yUaeMbIX IIpoIieccax U SIBJICHUSX;

— JIenaTh BBIBOJBI U 3aKIFOUCHUS;, YMECHHS IPUMEHSThH B TIPOIIECCe MTO3HAHUS
MOHATUS (MIPEAMETHBIE U METANPEIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
UCIIOIb3YEeMbIE B XHMHH, TIpeoOpa3oBBIBaTh MOJCIbHBIC IIPEACTABICHUS
(XMMHUYeCKHIA 3HAK, XUMUYecKas HopMyIia, ypaBHEHHE XUMHUYCCKOM PeaKIuu) Ipu
perieHny y4eOHbIX 33714,

— XapaKTepu30BaTh H3y4aeMble XWMUYECKHE BEIIECTBA U XHUMHUYECCKUE
peaKIuy ¢ y4eTOM MOJICJIbHBIX MTPEACTaBICHUM.

baszosvie uccneoosamenvckue oeticmaust.

— TPUMEHATH METOABl HAyYHOTO IIO3HAHMS BEIICCTB W SBIICHWHA Ha
SMIIUPUYECKOM M TEOPETUYECKOM YpPOBHSIX B Yy4eOHOW IO3HABATEIBLHOW W
MPOEKTHO- UCCIE0BATEIBCKON NS TEIbHOCTH;

— aHanM3upoBaTh (PAKThl, BBIABIATE U (HOPMYIUPOBATH MPOOIIEMY,



OnpeaensaTh 1eNb U 337a41, COOTBETCTBYIOIINE PEHICHUIO MPOOJIEMBbI; IPeAaraTh
OMHCATENIbHYI0 WU OOBSICHUTEIBHYIO THUIIOTE3Y M OCYIIECTBIATH €€ MPOBEPKY;
MIPOBOUTD U3MEpEHUs HEOOXOTUMBIX apaMeTpoB, BBIUHCIICHHUS,
MOJICIMPOBaHUE, HAONIOACHUS M HKCIEPUMEHTHI (pealibHble U MBICICHHBIE),
CaMOCTOSITENIFHO TMPOTHO3UPOBATh PE3YNbTaThl, (HOPMYIUPOBATh O000OIIECHUS U
BBIBOJIBI 110 pe3yJbTaTaM MPOBEJICHHOTO OIbITa, UCCIIEIOBAHUS, COCTABIIATH OTYET
0 MpOJIeNIaHHO paboTe;

Paboma c unghopmayueii:

— OPHUEHTUPOBATHCS B PAJIMUHBIX HCTOYHHKAX WHGOpMauu (Hay4HO-
HOMYyJIsSIpHAasl JHUTEepaTypa XUMHUYECKOTO COJEp)KaHus, CHOpPaBOYHBIE MOCOOMS,
pecypcbl MaTepHera);

— aHAJIM3UPOBATh MH(OPMALIMIO U KPUTHUECKU OLICHUBATh €€ JI0CTOBEPHOCTD
Y HEMIPOTUBOPEUNBOCTD, OTOUPATh M HHTEPIIPETUPOBATH HHPOPMAIHIO, SHAYUMYIO
JUTS peleHus: yueOHOH 3a1auu;

— MPUMEHSATH PA3IUYHbIE METOJIbI, HHCTPYMEHTBI U 3allpOChl MPU MOUCKE U
otOope mHPOpPMAIMU WIA JAHHBIX W3 HMCTOYHUKOB C yUETOM MPEASIOKEHHOM
yueOHOM 3aJjaui U 3aJJaHHbIX KPUTEPHEB,;

— BBIOWpaTh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HHTEPIPETUPOBATH
MH(OpMaAIMIO Pa3IMYHBIX BUAOB UM (OpM NpencTaBieHUs (CXeMbl, Tpadukw,
JMarpaMMbl, TaOJUIIbI, PUCYHKHU U ApyTHE POPMBI);

— WCTIONb30BaTh HAYYHBIN SI3bIK B KQUECTBE CPEICTBA PAOOTHI ¢ XUMUIECKOU
uHpopmarnue;

— MPUMEHSITH 3HAKU U CUMBOJIBI, OPMYJIbI, a0OpeBUATYPbI, HOMEHKIIATYDY,
UCTIONB30BaTh M TNPEOOpa3oBBIBATH  3HAKOBO-CHMBOJHMYECKHE  CpPEICTBA
HaTJISTHOCTH.

Kommynuxamusnvie ynusepcanvhule yuebHble 0elicmeus:

— YMEHHE 3aJlaBaTh BOMPOCH (B Xoje auajora W (WiM) AUCKYCCHUH) IO
CYWIECTBY  OOCYyXJaemMoil  TeMbl, (OPMYJIUPOBATH CBOU  MPEIITIOKCHHUS

OTHOCHUTCIIBHO BBIIIOJTHCHHUA HpGI[J'IO)KCHHOﬁ 3aa4H,
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— TpUOOpETEHWE OMbITa MPE3CHTALMH  PE3YyJbTaTOB  BBIITOJIHEHHUS
XUMHUYECKOTO IKCIIEpUMEHTa (J1a00paTOPHOTO OMbITa, J1a00pPaTOPHOUM paboThHI 1O
HCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU MO3HABATEILHON U
HCCIIEIOBATENbCKON AESITEIbHOCTH TMPH PELICHUH BO3HUKAIOLIUX MpoOjeM Ha
OCHOBE y4€Ta OOIIMX UHTEPECOB M COTIACOBAaHUS MO3ULUN (00CYXKIeHUs, OOMEH
MHEHUSMH, «MO3IOBbI€ IITYPMbD», KOOpPJIMHALUSA COBMECTHBIX JICUCTBHIA,
OnpeaeeHNe KPUTEPUEB 110 OLICHKE KaYeCTBA BBIITOJIHEHHON PabOThl U JPYTHE).

Pezynamusnvle ynusepcanvhvie yuebnvle Oeticmsust:

— YMEHHUE CaMOCTOSITEJIBHO ONPENEIATh LEJN JIEATEIbHOCTH, TUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JesITeIbHOCTD, BBIOMpaTh Haubosee »(h(PeKTUBHBIE CITOCOOBI pelieHusl YYeOHbBIX U
MMO3HABATENIbHBIX 337a4, CaMOCTOSTEJIbHO COCTABJISTh WM KOPPEKTUPOBATH
MPEVIOKEHHBIM  QJITOPUTM JEHCTBUM IIPU BBINIOJHEHUH 3aJaHUA C Y4ETOM
MOJyYeHHUs] HOBBIX 3HAHUI 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX M pEaKLusX,
OLICHMBATh COOTBETCTBUE IMOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW ILIEJIU, YMEHHUE
UCII0JIB30BAaTh U AHAIIM3UPOBATh KOHTEKCTHI, PEIaraeMbl€ B YCIOBUH 3aaHUM. —
CaMOCTOSTENIbHO BBIOMpaATh CHoco0 peleHus ydeOHOW 3ajgauu (CpaBHUBATH
HECKOJIbKO BapHMaHTOB pELIEHUs, BbIOMpaTh HamOoJee MOAXOIAIIUN C YYETOM
CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPUEB), IJIAHUPOBATH CBOIO paboOTy IMpH

pelIeHnn y4eOHOM WM UCCIIE0BATEIbCKOM 3a0auu.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyueHus B 8 kJiacce nmpeaMeTHbIE Pe3ysbTaThl U3yUYEHHs Kypca
BHEYPOUHOM JIE€ATEIBHOCTH «XUMHUS B SKCIEPUMEHTAaX W 3aJadax» JOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

— PACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHSATHUI: aTOM, MOJIEKYyJa,
XUMUYECKUN 3JIEMEHT, METAJlJl, HEMETaUl, aJUIOTPONUs, IMPOCTOE BELIECTBO,

CJIIOXKHO€ BCIICCTBO, CMCECH (O,Z[HOpOI[Ha}I 141 H€OIIHOpOI[HaSI), BAJICHTHOCTbD,
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OTHOCHUTEJIbHAA aTOMHAasi U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasT Macca, MaccoBas [0Js1 XHMHMYECKOTO »JJEMEHTAa B COCIAUHEHHH,
MOJISIPHBIN 00BEM, OTHOCUTEIbHAS INIOTHOCTh Ta30B, OKCHJI, KUCJIOTa, OCHOBAHME,
cosib, aMOTEpPHBIM OKCHA, aMpOTEPHBIM THUIPOKCUI, XHUMHUYECKas PEaKIus,
KJIaccu(puKaInys peakiuii: peakiuy COSANHCHUS, PEAKIIUN PA3JI0KEHUS, PEAKITHH
3aMElIEHHUs], peakiuu OOMEHa, 3K30- U HAOTEPMHUYECKUE PEaKIMU; TEII0BOMI
addeKT peaknuu; SIPO aToma, JICKTPOHHBIM CIIOW aToMa, aTOMHash OpOHTaIIb,
paanyc aTomMa, XUMHYECKasl CBS3b, MOJISIPHAS. U HEMOJSIPHAs KOBAJICHTHAs CBSA3b,
VOHHAs CBs3b, HMOH, KATHOH, AHWOH, pAacTBOpP, MaccoBas [OJ1 BENIECTBA
(TIpolIeHTHAsI KOHIIEHTpAIKs) B pacTBOPE, MOJISIpHAsT KOHIIEHTpAIlUs BEIeCTBa B
pacTBOpE; AICKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHUSA, OKHUCIUTEIU U
BOCCTAHOBHTEIH, OKHUCIICHUE 151 BOCCTAHOBJICHUE, OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMK, METO]T AJIEKTPOHHOTO OaliaHca;

— WUIKOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHUYECKUX TOHATHH U
MIPUMEHSATh 3TH MMOHATHS MPU ONMUCAHUU BENIECTB U UX MPEBPAILICHU;

— UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBJIeHUsI (HOPMYJT BELIESCTB
Y YPAaBHEHUN XUMUYECKUX PEAKLUN;

— ONpeJeNsaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTETICHb OKHCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX, MPUHAJICKHOCTh
BEILIECTB K OIIPEACIICHHOMY KJIacCy COSIMHEHUH 110 (popMyJiaM, BUIbI XUMHUYECKOM
CBsI3U (KOBAJICHTHOM M MOHHOM) B HEOPTaHUUECKUX COCAMHEHUSX;

— PACKpBIBATh CMBICI 3aKOHOB COXPAHEHUS MacChl BEIIECTB, ITOCTOSTHCTBA
cocraBa, llepuomnueckoro 3akona .M. MenaeneeBa, aTOMHO-MOJIEKYISIPHOU
TE€OpHUH, 3aKOHA ABOTaJPO U €ro CIEICTBUN, MPEACTABICHUN O HAYYHBIX METOJAX
MO3HAHWS, B TOM YHCJE DOKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJIaX
MCCIICIOBAHUSI BEIIECTB U U3YUCHHSI XUMHUYECKUX PEAKIIN;

— JIEMOHCTPUPOBATh MOHHWMAaHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX JJIEMEHTOB OT MX MNOJOXKEeHUs B llepuognueckon cucreme:

OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy Illepuoamueckoit cuctembl
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XUMHUYECKUX JIEMEHTOB: pa3iMyaTh MOHITHS «TJIaBHas noArpynna (A-rpymnmna)» u
«mnobounas noarpymnmna (b-rpynmna)», «Malbie NepruoIb» U «OOJbIINE TEPUOIBDY,
COOTHOCUTH 0003HaUCHHs, KOTOphle uMeroTcs B Tabmuie «lleprmogndeckas
cucremMa xuMmuueckux oanemeHtoB .M. MeHngeneeBa», €  YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsij
sapa, oOlllee YUCIO SJIEKTPOHOB U PACTIPEICTICHUE UX IO JIEKTPOHHBIM CJIOSIM);

— OOBACHATH CBA3b MOJIOXKEHUs1 3emeHTa B Ilepuoanueckoil cucrteme c
pacrpeniesieHueM JJIEKTPOHOB MO JHEPreTHUYECKUM YPOBHSIM, MOAYPOBHAM U
opOuTAIISIM aTOMOB TEPBBIX YETHIPEX MEPHUOJIOB;

— KJacCcu(UIUPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIIECTBA,
XUMUYECKHUE peakuu (110 YUCITy U COCTaBY YUACTBYIOIIUX B PEAKIIUU BEIIECTB, MO
TeroBoMy 3G HEKTy);

— XapakTepu3oBaTh (OMUCHIBATH) (U3NYECKUE M XHUMHUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB: KUCJIOPO/Ia, BOJIOPOIa, BOJIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCUIOB, KHCIIOT, OCHOBAHUN WU COJIEW, T€HETUUYECKYIO CBSI3b MEXKIY
HUMH, TIOATBEPKAasi IPUMEPaMH MOJICKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XAMHUYECKHUX PEaKIINM;

— OMUCKIBATH POJIb KUCJIOPOAa, BOJIOPO/Ia U BOAKI B MPUPOAHBIX MpOIlEccax, B
KUBBIX OpraHU3Max, X MPUMEHEHUE B PA3JIMUHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOKHO€ HCTOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHUSIX;

— OOBSICHSITh U MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT X
COCTaBa M CTPOEHHUS, BO3MOKHOCTU MPOTEKAHUSI XUMUYECKUX MPEBpAICHUN B
Pa3JIMYHbBIX YCIIOBHSIX;

— BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISPHYIO MacChl BEILIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA B COCIMHEHHH,
MAaCCOBYIO JIOJIF0O XUMHYECKOTro 3jieMeHTa 1Mo (opMyJsie COSAUHEHHUs, HAXOIUTh
IpOoCTENITyI0 GOpMYITy BEUIECTBA IO MACCOBBIM MJIU MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MAaCCOBYIO JIOJIO BEILECTBA B PACTBOPE, MOJIAPHYIO KOHIIEHTPAIMIO BEIIECTBA B

pacTBOpE, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuu;
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— pelaTh pacyE€THBIE 3a/1a4M 110 U3YyYaeMbIM TEMaM Kypca XUMHUHU Pa3InYHbIX
TUIIOB U YPOBHSI CJIOKHOCTH, B TOM UYHCJIE OJIMMIIMAHBIC, BEIOUPAs aJlEKBATHYIO
$uU3NYECKyI0 MOJIeNb, C UCHOJIB30BAaHUEM 3aKOHOB M (POPMYJ, CBSI3BIBAIOLINX
(uznyeckue BEINYUHBI;

— MPUMEHSTH OCHOBHBIE OTIEPAIIN MBICIIUTEIBHON AEITETFHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, 0000IIECHNEe, CHCTEMATH3AINI0, KJIaCCU(UKAIIIIO, BHISBICHHAE
OPUYUHHO- CJIEJCTBEHHBIX CBA3€H — JUII MU3yYEHUS CBOMCTB BELIECTB MU
XUMHUYECKUX PEaKIni, eCTEeCTBEHHO-HAYyYHbIE METO/IbI TTO3HAHUS — HAOIIOCHHE,
U3MEpPEHHE, MOJEIUPOBAHUE, IKCHEPUMEHT (peanbHbIi W MBICICHHBIN) — IS
OCBOEHUS YUEOHOTO COJIEpKaHUS;

— packKpblBaTh CYIIHOCTH TIPOIIECCOB OKHCIICHHS ¥ BOCCTAaHOBIICHHUS,
COCTaBJISITh YPABHEHMSI IPOCTBHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUi
(MeTOAO0M 3JIEKTPOHHOTO OajlaHca);

— YCTaHaBIIMBATh CBSI3W MEXIY peadbHO HAOIIOAAEMBIMU XUMUYECKUMHU
SBJICHUSIMU U MPOLIECCaMU, TPOUCXOAIINMMH B MaKpO- U MUKPOMHPE, OOBACHATD
MPUYMHBI MHOTOOOPA3Ms BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MTPEIMETOB;

— cobOmoaarh TmpaBuia Oe3onmacHol paboTel B y1abOpatopuu  MpU
WCIIONIb30BaHUM XMUMHYECKOHW TMOCYIbl U OOOpYIOBaHHs, a TaKXke TMpaBuia
oOpallleHusi C BELIECTBAMH B COOTBETCTBUM C HWHCTPYKUHUSMHU BBINOJTHEHUS
7a00paTOPHBIX OMBITOB U MPAKTUYECKUX PAOOT MO MOJYYEHHI0 MU COOMPAHUIO
ra3o00pa3HbIX BelecTB (BOJOPOAA U KHCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONpE/ICNIEHHOW MaccOoBOM  JI0JIed  pPAacTBOPEHHOTO  BEIECTBA, PELICHUIO
OKCIIEPUMEHTAIBHBIX 3amad 1o Teme «OCHOBHBIE KJIacChl HEOPTaHHMYECKHX
COCJIMHCHUI;

— JIEMOHCTPUPOBATh BIAJICHUE OCHOBAMH XUMHYECKOH TPAMOTHOCTH,
BKJIFOUAIOLIEH yMeHUs 0€30I1acCHOro 0OpalieHus ¢ BELIECTBAMU, UCIIOJIb3YEMbIMU
B IIOBCEIHEBHOM JKM3HHU, a TAK)KE 3HAHUE MPABUJI MOBEJCHUS B LIETAX COEpEKEHUS

3I0POBBS M OKPYIKAIOIIIEH CPEJIbl;

14



— Y4aCTBOBATLH B HpOCKTHO-HCCHGI{OB&T@J’ILCKOIX JCATCIBHOCTH XUMHYECKOU

1 XMMHUKO-3KOJIOTUYECKOM HaIlpaBJICHHOCTH.

K koHiy oOyuenus B 9 kjacce npeaMeTHbIE pe3yiabTaThl U3yUYEHHs Kypca
BHEYPOUYHOH JESITENbHOCTU «...» JOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTH Y
oOy4Jaroumxcst yMEHUM:

— PacKphIBaTb CMBICI OCHOBHBIX XHMHUYECKUX IIOHATUU: XUMUYECKUU
AJEMEHT, aTOM, MOJIEKYJIa, HWOH, KaTHOH, aHWOH, JJIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKMCIIEHUS, XUMUYECKasl peaklus, TEIUIOBOM 3PQeKT peakuuu, MoJb,
MOJISIpHBIN 00BEM, PacTBOpP;

—  DJIEKTPOJMUTBI, HEIEKTPOJUTHI, JJIEKTPOIUTHYECKAS JUCCOLMALNS,
peakuuu HOHHOIO OOMEHa, TUApPOJIM3 CcoJied, oOpaTuMble W HeoOpaTHUMbIE
peakuuu, OKHCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIATEITb,
BOCCTAaHOBUTENb, OKHCICHHE W BOCCTAHOBJICHHUE, OJJIEKTPOJIM3, AJJIOTPOIIHNS,
aMm(pOTEepHOCTh, XMMHUYECKasi CBA3b (KOBaJIEHTHas, HMOHHAas, MeTaJuIn4yecKas),
MEXMOJIEKYJIIpPHbIE B3aUMOJICUCTBHS (BOJOPOJHAs CBS3b, CHIIBI Ban-nep-
Baanbca), KOMIUIEKCHBIE COEIMHEHUS, KPHUCTAJUIMYECKUE PELIETKHU, KOPpPO3Us
METAJJIOB, CIUIABbI, CKOPOCTh XWMHYECKOM pPEaKIUU, KaTalu3, XUMHYECKOE
paBHOBECHE, DJIEMEHTbl XUMHUYECKOM TEPMOAMHAMHUKM KaK OJHOM W3
TEOPETUYECKUX OCHOB XMMUU; NpeAesbHO AomyctuMas konuentpamus (I1TJ1K);

— WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHWYECKMX IOHATHU U
IIPUMEHSATD OTU NOHATHA IPU OIMCAHUM BELECTB U UX NPEBPALLCHUM;

— UCTOJIb30BaTh XUMHUYECKYIO CUMBOJIHMKY JIJIsl COCTaBJICHUS (DOPMYIT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEaKLUN;

— OIIPEACIIATH BAJICHTHOCTD U CTEIIEHb OKUCIICHUS] XUMHYECKUX JIEMEHTOB B
COEAMHEHUAX PA3JIMYHOrO COCTaBa, IPUHAIICKHOCTh BEUIECTB K ONPEAECICHHOMY
KJIACCy COENMHEHMH Mo (opMmysaMm, BUIbI XUMHYECKOW CBA3M (KOBAJIECHTHOM,
MOHHOM, METAJNIMYECKON) B HEOPraHWYECKHX COEAMHEHUSX, 3apsi] HOHA IO

XUMHUYECKON (popmylie, XapakTep cpelbl B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
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COEIMHEHUM, TUI KPUCTAJUIMYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

— packpsiBath cmbich [lepuommueckoro 3akona JI.MI. MenneneeBa u
JEMOHCTPUPOBATh €r0 TOHMMAaHHE: ONMUCHIBATh W XapaKTePU30BaTh TAOIUIHYIO
dopmy Ilepromrueckoil CHUCTEMBI XMUMHYECKHX JJIEMEHTOB; OOBSCHSITH CBS3b
MOJIOKEHHUS dJIeMEeHTa B [leproindeckoil CuCTeMe ¢ pacpeIeICHUEM SIIEKTPOHOB
0 JHEPreTUYCCKUM YPOBHSIM, TOAYPOBHSIM M OpPOUTAISIM aTOMOB IE€PBBIX
YEThIPEX TMEPHUOJIOB; BBIICIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB
DJIEMEHTOB M HMX COCIMHEHUM (KHUCIOTHO-OCHOBHBIX W  OKHCIHTEIBbHO-
BOCCTAaHOBHUTEIIBHBIX CBOWCTB OKCHJIOB M THIPOKCHUIOB) B IIpeaeiax MallbIxX
MEPUOJ0B U TJIABHBIX MOATPYMII C YUETOM CTPOCHHUS UX aTOMOB;

— PaCKphIBaThb CMBICT TE€OPUU DJICKTPOIUTUYECKON IMCCOLMALNM, 3aKOHA
I'ecca m ero ciueacTBui, 3aKOHA JCHUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEU
W3MEHEHUSI CKOPOCTH XUMHYECKOW pEaKIMy, HaANpaBJIICHUS CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT PA3JINUHBIX (PaKTOPOB;

— KJIaCCU(UIIMPOBATh XUMHUYCCKHE DJIEMECHTBI, HCOPTaHUYCCKHUE BEIISCTBA,
XUMUYECKHUE peaKuu (TI0 YUCTY U COCTaBY YUACTBYIOIIUX B PEAKIIUU BEILIECTB, 110
TeII0BOMY 3((heKTy, M0 arperaTHOMYy COCTOSHHIO PEarcHTOB, 10 H3MEHEHHUIO
CTETEHEeW OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, MO OOPATUMOCTH, MO YYaCTHIO
KaTajau3aropa);

— XapaKTepu3oBaTh (OIMHUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
PAa3IMYHBIX KJIACCOB HEOPraHMYECKUX COCIMHEHUM, MOATBEPKIAsl STO ONMUCAHUE
NpUMEPAMH  MOJIEKYJSIPHBIX WM HOHHBIX YPaBHEHHM COOTBETCTBYIOLIMX
XAMUYECKHUX PEaKIIN;

— COCTaBJISITb YPaBHEHUS: DJJICKTPOJUTHUYECKOW UCCOIMALIMU KHCIIOT,
IIEJI0OYEH U COJICH; TTOJTHBIE U COKpAIICHHBIC YPaBHEHHUS PEeaKIuii HOHHOTO 0OMEHa,
peaKUMii, TOATBEPKAAIOMIMX CYIIECTBOBAHUE TE€HETUYECKOM CBSI3UM MEXIY
BEIIIECTBAMU PA3JIMYHBIX KJIACCOB,;

— PpackpbIBaTh CYIIHOCTH MPOLECCOB THAPOJIN3a COJIEM MOCPEACTBOM

COCTAaBJICHUSA KPATKUX MOHHBIX U MOJICKYJIAPHBIX ypaBHCHI/Iﬁ peaKuHﬁ, CYITHOCTDH
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OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUid  MOCPEACTBOM  COCTABIICHHUS
AJIIEKTPOHHOIO OanaHca 3TUX PEeAKIUH;

— IpEeICKa3bIBaTh XapaKTep CPeAbl B BOJHBIX PACTBOPAX COJICH;

— XapakTepu3oBaTh (OMUCHIBATH) (PU3MYECKHE M XUMHUYECKHE CBOMCTBa
MIPOCTHIX BEMIECTB (KUCIOPO/I, 030H, rpaduT, aMas, KpeMHUH, a30T, hocdop, cepa,
XJOp, HATpUW, KaJIMM, MArHuM, KajblUi, ATFOMHUHUUW, >KEJIE€30, MEJIb, ILUHK,
cepeOpo) U 00pa30BaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCIE MX BOJIHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, cepoBoAopoi, okcuabl yriaepoma(ll, IV),
kpemuusa(1V), azora(l, 11, II1, IV, V) u docdopa(lll, V), cepsi(IV, VI), cepaucras,
cepHasi, a3oTHas, ¢ocdopHas, yrojbHas, KpEMHHUEBAas KHUCIOTHI, OKCUIBI U
ruapokcuasl MetaioB [A—IIA-rpynmn, amomunus, menu(Il), uunka, xeneza(ll u
11));

— TOSICHAITH COCTaB, OTMEIBHBIC CIIOCOOBI MOYUYEHUS U CBOMCTBA CIIOMKHBIX
BEIIECTB (KUCIOPOCOACPKAIINEC KUCIOTHl XJI0pa, a30TUCTas, OOpHas, YKCyCHas
KHUCIIOTHI ¥ UX couin, rajorenu sl kpemuus (IV) u docdopa (111 u V), nepmanranar
KaJIns;

— ONHUCHIBaTh POJb BAXKHEUIIUX M3yYa€MbIX BEIIECTB B MPHUPOIHBIX
MpoIieccax, BIUSHNAC HA )KUBBIC OPTAHU3MBbI, IPUMECHEHHE B PA3TUYHBIX OTPACTIAX
DKOHOMHUKH, HWCIIOIB30BAaHUE I CO3JaHUS COBPEMEHHBIX MAaTEpPUAJIOB M
TEXHOJIOTUM; TPOBOJUTH PEAKIUHU, TOATBEPXKIAIONINE KAueCTBEHHBIH COCTaB
Pa3IMYHBIX BEIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COACPIKAIIUECS B BOITHBIX
pacTBOpax HMOHBI: XJOpUI-, OpoMHI-, HOAUA-, Cyldbdar-, ¢ocdar-, kapOoHAT-,
CWIHMKAT-, CylbPUT-, Cyabdua-, HUTPAT- U HUTPUT-HUOHBI, THAPOKCUI-HOHBHI,
KaTMOHBl aMMOHUS, MarHusl, KajblUs, aJFOMUHMS, kene3a(2+) u kenesza(3+),
Meau(2+), UHKa;

— OOBSICHATH U MPOTHO3MPOBATH CBOMCTBA BAKHEUIITNX M3yYaeMbIX BEIICCTB
B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHHUS, MIPUMEHEHHE BEUIECTB B 3aBUCUMOCTHU
OT WX CBOWCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYECKHX TMpEBpaIIeHUN B

pa3IMYHBIX YCIOBHAX Ha OCHOBE PAaCCMOTPCHHBIX JJICMCHTOB XUMMYECKOU
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KUHETUKHU U TEPMOJUHAMUKH;

— BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMEHTa Mo (HopMyJie COCTMHEHHS, MACCOBYIO
JI0JII0 BEIIECTBA B PACTBOpPE, MOJIBHYIO JIOJI0 XHUMHYECKOTO »JJIEMEHTa B
COCIMHCHUH, MOJISIPHYIO KOHIICHTPAIMIO BEIIECTBA B PACTBOPE, HAXOIWUTH
MPOCTEUITYI0 (hOPMYITY BEIIECTBA IO MACCOBBIM HJIM MOJIHBIM JTOJISIM JIEMEHTOB,
IPOBOJUTH PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEAKIUN C YUETOM HEJI0CTaTKa
OJTHOTO W3 PEarcHTOB, MPAKTUYECKOTO BBIXOJIa MPOIYKTa, 3HAYCHUS TEIIOBOTO
s dexTa peakiuu, onpeaessiTh COCTaB CMECEH;

— pemaTh pacy€THBIC 3a/1a4H 110 U3y4aeMbIM TEMaM Kypca XMMUU Pa3InYHBIX
THUIIOB ¥ YPOBHS CJIIOKHOCTH, B TOM YHCJIE OJMMITHAIHBIC, BEIOMpAs aIeKBAaTHYIO
(Gu3HUECKyI0 MOJIeNb, C HUCIOJIb30BAHUEM 3aKOHOB M (OPMYJ, CBSI3BIBAIOIIMX
bu3nYecKre BETUYNHBI,

— coOmoaarh TmpaBuwia 0Oe3onacHOM paboOThl B J1a0OpaTopuu  IpU
UCIIOJIb30BAaHUU XUMHUYECKON TMOCYIbl W OO0OpYyJOBaHMs, a TakKKe TpaBuiia
oOpaIreHuss C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSMHU BBHITIOJHEHUS
7a00pPaTOPHBIX OMBITOB U MPAKTUYECKUX PAOOT MO TOJYYCHHIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (aMMHUaka U  YIJIEKUCIOIO Ta3a) W PEUICHUI0
DKCIIEPUMEHTAJBHBIX 3a7ad T0 TeMaM Kypca, NpPEICTaBIATh pPe3yJIbTaThl
dKCIIEpUMEHTa B (h)OpMe BBIBOJIOB, JI0KA3aTEIIbCTB, TPa(UKOB, TAOJIUIl M BBISBIISATH
AMITUPUIECCKHE 3aKOHOMEPHOCTH;

— MPUMEHSATHh OCHOBHBIC OTEPAIIMN MBICTUTEIHHON JACATEIBHOCTH (aHAU3 U
CHUHTE3, CpaBHEHHE, OOOOINEHWE, CHCTEeMAaTHU3aIldI0, BBISIBICHHE IPUYMHHO-
CJICICTBCHHBIX CBSI3€H) NIPH U3YYCHUH CBOMCTB BEIIECTB M XUMHUCCKUX PEaKITHH,
BJIA/ICTh €CTECTBEHHO- HAYYHBIMU METO/IaMU TTO3HAHUS (HAOII0/IeHNEe, U3MEPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);

— TMpPUMEHSTh MpaBuia Oe30MacHOro OOpallleHuss C  BEIIECTBaMH,
WCIIOJIb3yEeMBIMH B TIOBCETHCBHOW JKM3HW, TIPaBWJIA TIOBEJACHUS B IENAX

cOepexeHus 370pOBbS M OKpY’KaIOIIEeW MNPUPOJHON Cpeibl, MOHUMATh BpEl
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(omacHOCTh) BO3ACMCTBUSI HAa KUBBIE OPraHU3Mbl ONPEIEICHHBIX BEIIECTB,
MOSICHATh Ha MpPUMEpax CrocoObl YMEHBIICHUS U MIPEIOTBPAIICHUS UX BPEIHOIO
BO3JICHCTBHS, 3HAUEHHUE )KUPOB, OCIIKOB, YIIIEBOJOB JJI1 OpraHU3Ma YEJIOBEKA;

— HCIIOJIB30BaTh MOJYUYEHHBIE MPEACTaBIeHHs 0 chepax mpodeccHoHaNbHOMI
NEATEIIbHOCTH, CBA3aHHBIX C HAYKOU U COBPEMEHHBIMU TEXHOJOTUSIMU, KAK OCHOBY
Ul TIpO(PECCUOHAIEHON OpPUEHTAIIMM U JJIT OCO3HAHHOTO BHIOOpa XUMHUHU Kak
npoUIbHOTO MpeAMeTa MNpU MPOJOKEHUH OOyuYeHHsS Ha YPOBHE CpPETHEro
o01iero oOpa3oBaHus;

— Yy4acTBOBAaTh B IMPOEKTHO-UCCIIENOBATENBCKON AEATEIbHOCTH XUMHUYECKON

1 XMMHUKO-’KOJIOTUUECKOM HaIIpaBJICHHOCTH.
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COJEPKAHUE OBYYEHMUA

8 KJIACC
Paznen 1. IlepBoHavasibHbIe XUMHYECKHUE OHATHS

Xumusi — BakHas 00JacTh €CTECTBO3HAHUS WM MPAKTHUECKOU JEATEITLHOCTH
yenoBeka. lIpeamer xumuu. Posib XMMHUM B KM3HU 4Ye€lIOBEKA. XHUMUS B CUCTEME
Hayk. Tema wu BemjectBa. Du3znueckue M XUMHUYECKHE CBOMCTBA BELIECTB.
ArperatHbie COCTOSAHUS BEIECTB. [IOHATHE O TEOPETUYECKUMX U SMIUPUUYECKUX
METO/IaX MO3HAHUSA B €CTECTBEHHBIX HayKax. [IpeacraBieHns 0 HaydHOM ITO3HAHUU
Ha OMIIMPUYECKOM YPOBHE. S3bIK XUMHHU.

[TonsTie 0 MeTo/ax pabOTHl ¢ XUMUYECKUMU BemiecTBaMu. OO0pyaoBaHue
IIKOJILHOM XuMHueckoi sabdoparopuu. I[lpaBuna Oe3zomacHoro oOpalieHus ¢
BELIECTBAMH U JJAOOPATOPHBIM 000PYI0OBAHUEM.

UucTteie BeniecTBa u cMecu. CriocoObl paznenenust cmeceid. OuucTka BEIecTB.

ATOMBI U MOJIEKYJIbl. XMMUYECKHE 3JIEMEHTHI. [IpOCThIE U CII0AKHBIE BEIIECTBA.
Mertaibl 1 HEMETAILIBL.

Xumuueckas (opmyna. OTHOcuTenbHas aTtomMHass Macca. OTHOCUTENTbHas
MOJIEKYyJIsIpHasg macca. MaccoBasg 1071 XMMHUYECKOTIO 3JIEMEHTAa B COCIUHEHHM.
Haxoxaenue npocreiimeit (popMyJibl BEIIECTBA IO MaCCOBBIM J0JISIM AJIEMEHTOB.

KonuyectBo BemiectBa. Monbs. Momsipnass macca. Pacuetsl 1o ¢opmynam
XAMUYECKUX COeAuHEHUN. MoJisipHas macca CMecu BellecTB. MoJibHAs J10JIA
XUMUYECKOTO dJIEMEHTa B CoeauHEeHWH. HaxoxaeHue mnpocreimei ¢GopMyIbl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

XUMHUECKasl peakius U €€ NPU3HAKU. YCJIOBUS NMPOTEKAHUS XHUMHUYECKUX
peakunii. XMMHYECKUE YpaBHEHUS. THIBI XMMHYECKUX peakuuil. PacueTsl 1o
XAMHUYECKUM YPABHEHHUSIM.

IKcnepumenmanivbHoe uzydeHue euecme U A61eHU.

— W3yuenne n ommcanue (HU3NIECKUX CBOWCTB OOpa3lOB HEOPTAHUYECKUX

BEILECTB.
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— IIpaBuia pa®oThl B 1a00paTopuu U MpUEMBI OOpaIeHus ¢ J1abopaTOPHBIM
000py10BaHUEM.

— Paznenenue cmecei

— Onucanue (U3MYECKUX CBONCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB —
METAJUIOB U HEMETAJIIOB.

— HaGmronenne pu3nyecknx U XUMHUYECCKUX SIBICHUH.

— HabGmrogenue u onucanve NpU3HAKOB MPOTEKAHUS XMMUYECKHUX peaKlui
Pa3HBIX TUIIOB.

Pewenue pacuémmuvix 3adau 1mo GopMmyiaM U YPaBHEHHUSIM XUMHUYECKUX
peaKuui pa3InuHOI0 YPOBHS CIOKHOCTH, B TOM YHUCJIE OJUMIIHAIHBIX.
Pa3nen 2. BaxkHeiinue npeacTaBuTe 1d HEOPraHMYECKUX BelleCTB

Boznayx — cmech razoB. CoctaB Bo3ayxa. 3akoH ABoraipo. MossipHbIil 00bEM
razoB. OrHOCUTENBHAss IUIOTHOCTH Tas3oB. OmnpeneneHne OTHOCHTEIBHOU
MOJIEKYJISIPHOM MaccChl Ta3000pa3HOr0O BEILIECTBA MO HU3BECTHOM OTHOCUTEIBLHOMU
I0THOCTH. OOBEMHBIE OTHOIICHUS Ta30B MPU XUMHUYECKUX PEAKITUSX.

Kucnopoa. Oxcupapl. Ilpumenenue kucnopoga. CnocoObl  MOTyYEHHS
KHUCIIOpOJia B JIabopaTtopuu u npombinuieHHOCTH. [ToHsTHe 0 kaTanmuzaTope. O30H —
AJTOTPOITHAs MOAU(DUKALINS KUCIOPOIa.

TernoBoit 3((PEeKT XUMUYECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- U SHJIOTEPMHUYECKUE PEAKLINH.

Bonopon. Haxoxaenue Bogoposa B npupoje, Pu3nueckue W XUMHYECKUE
CBOICTBA, MPUMEHEHUE, CIIOCOOBI MoayueHus. [IoHSITHE 0 KUCTOTaX U COJISX.

Bopa. ®usunueckue cpoiicTBa Boabl. Boma kak pactBoputenb. PacTBOpSL.
HacellieHHble ¥ HEHACHIIIEHHBIE PacTBOpPHI. PacTBOPHMMOCTH BEIIECTB B BOJIE.
CriocoObl BeIpaKEHHSI KOHIIEHTPAIIMH PACTBOPOB: MaccoBas JOJS PacTBOPEHHOTO
BEILIECTBA, MOJIApHAsl KOHIICHTparus. Pojib pacTBOPOB B MPUPOJAE W B KU3HU
YEJI0BEKA.

Xumudeckue cBoiicTBa Bonbl. [lonstre 00 ocHoBaHusax. [lonsTue 00

uHauKaropax. KpyroBopoT BoJbl B HOpHpoje. 3arpsi3HEHHE MPUPOIHBIX BO/I.
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OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmyeckux coenuHeHui. Oxcupapl. Knaccuduxarus
OKCHJIOB:  cojieoOpasyromue  (OCHOBHBIE,  KHCIIOTHBIE, aM(]OTepHBIC) U
Hecos1e00pa3yrolume.

du3znyeckre U XapakTEepHble XUMHUYECKHE CBOMCTBAa OKcuIoB. I[lomyueHue
OKCHJIOB.

[ToHATHE O THAPOKCHAAX — OCHOBAHUSAX U KUCIOPOACOAEPKAIIUX KUCIOTAX.
Kucnotel. ®u3nyeckue M XUMHYECKHE CBOMCTBA KHCHOT. [lonmydeHue Kucior.
Kucnotsl B npupojie, NpUMEHEHNE BAXKHEHIITUX KHACIIOT.

OcHoBanus. Krnaccudukaruss OCHOBaHWIA: IWIEJIOYM U HEPACTBOPUMBIC
ocHoBanus. Illemoun, ux cBoilcTBa U crnocoObl mosydyeHus. HepacTBopumbie
OCHOBaHUS, UX CBOICTBa M crnocoObl moiyuyeHus. AMportepHocts. Ilonarue 06
aM(OTEPHBIX TUIPOKCUAAX U TIOJIyUCHHE.

Conn. @u3nyecKre U XapakTEPHbIE XUMUYECKUE CBOMCTBA. [lomydenue comnen.

I'eneTnueckas cBS3b MEK/y KiIacCaMU HEOPTraHUYECKUX COCTUHEHU.

IKcnepumenmanbHoe u3y4eHue euecmes U A61eHUN.

— O3HakoMIIeHHE ¢ 00pa3liaMH OKCUIOB U OMMCAHUE UX CBOMCTB.

— [lonyuenue, coOpanue KUCIOPOa, N3yUeHHE ero CBOMCTB.

— [lonyuenue u coOupanue BoAOPOA.

— B3zaumopencTBre KUCIIOT ¢ METaJulaMU

— IlpurortoBneHue pacTBOPOB €  OINPENEIEHHOM MAacCOBOW  JIOJIEU
PacTBOPEHHOI'O BEIIECTBA.

— Onpenenenue pacTBOPOB KUCIOT U IENOYEN C MOMOLIbIO HHAUKATOPOB.

— B3anmopencTBre KUCIOT ¢ METaJUIaMU, PeakUMi HeuTpanuzanuu. Peakuus
HEUTpAIU3ALUY.

— B3aumMoneiictBre pacTBopa cepHoi KUcaoThl ¢ okcuaoM meau(ll).

— [lony4yeHne HEPACTBOPUMBIX OCHOBAHUM M U3YUYEHUE UX CBOWCTB.

— BeITECHEHME OJTHOTO METajuIa IPYTUM U3 PACTBOPA COJIH.

— B3aumogelicTBre TUAPOKCHIA IIMHKA C PACTBOPAMU KHUCJIOT U IIEJI0UCH.
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— Pemenne nskcnepuMeHTanbHbIX 3a1ad MO TeMe «OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COEAUHEHUI.

Pewenue 3a0au ¢ UCHONB30BaHUEM MOHATUH «MaccoBas J0JI1 BELIECTBA B
pacTBope»;  «MOJIsIpHas  KOHILIEHTpAIMS», C  HMCIOJb30BAHUEM  KPHUBBIX
pacTBOpUMOCTH. Penienne pacy€THbIX 3a7a4 110 YPaBHEHUAM XUMHUYECKUX PEAKIIAN
Pa3HBIX TUIIOB U YPOBHEHU CII0KHOCTH, B TOM YHCJIE OJTUMITHAIHBIX.

Paznen 3. [lepuoauueckuii 3akoH u Ilepuogudeckasi cucreMa XHMHYECKHX
iemeHToB JI.MU. MengeneeBa. CtpoeHne aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTEIBHO- BOCCTAHOBHUTEJIbHbIC PEAKIUH

ITepuonuueckuit 3axkoH [[.M. MenneneeBa. Ctpoenne atomoB. CocTaB
aTOMHBIX siiep. M30Tonbl. PainoakTHBHOCTE. DJIEKTPOHBI. DIEKTPOHHAS OpOUTAIIb.
DHepreTHYecKre YpOBHU W TMOJIYPOBHH aroma: S-, P-, d-opOuranu. DIeKTpOHHbIC
KOH(UTypalu U 31eKTPOHHO-Tpaduyeckue popMyIibl aToMOB. PUZUUECKHI CMBICIT
MOPSIAKOBOIO HOMEpa, HOMeEpa nepuona W rpynnel dnemeHta. CrpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aroMoB MepBbIX 20 XMMHMUYECKHX  3JIEMEHTOB
[lepnognueckorn cucrembl .M. MeHnneneeBa: pacrpeneneHue 3JIEKTPOHOB IO
HHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U opOuTansaM. DPuU3NYecKuil CMBbICI
[leproguyeckoro 3akoHa.

3aKOHOMEPHOCTM M3MEHEHUs paJuyca aTOMOB XHWMHYECKHX DJJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 TpyIIaM U repuonaM. Mzmenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEIMHEHNN XUMUYECKUX JJIEMEHTOB B IIEPUOAAX U
rpynmax. XapakTepUCTHKAa XHMHYECKOI'O AJIEMEHTa IO €ro  IOJIOKEHHIO B
[Tepunonnueckoii cucreme J1.11. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u [leprnoandeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTHSA Hayku M npaktuku. .M. MenneneeB — ydeHBIN U
IpaKIaHUH.

DIIEKTPOOTPULATENBHOCTh XHUMUYECKHX JJIEMEHTOB. XUMHUYECKasi CBS3b.
Buapl XMMUYECKON CBSI3U: KOBAJIEHTHAS NOJISIPHAS CBSA3b, KOBAJICHTHAs HEIIOJISPHAs

CBs3b, MOHHAA CBi3b. MexaHu3Mbl O6paSOBaHI/I}I KOBAJICHTHOM M MOHHOM CBSI3H.
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DNEeKTPOHHBIE U CTPYKTYpHBIE (OpMyIIbl BelecTB. KaTMoHbI 1 aHUMOHBI.

Kpucrammueckue u amop@usbie BemecTBa. TUIBI KPUCTATNIMYECKUX PEIIETOK:
MOHHAsA, aTOMHas, MOJICKYJISIpHASI M UX XapaKTEPUCTUKH.

Crenenb okucnenus. OnpeneneHue CTeneHel OKUCIeHNs aTOMOB B OMHAPHBIX
coequHeHUsIX.  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. (CocTaBieHne
YpaBHEHUN OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH U PacCTaHOBKA B HUX
K03 GUIIMEHTOB METOAO0M 3JIEKTPOHHOTO OaJiaHca.

IKcnepumenmanvHoe usyuenue 8eujecme U s671eHul.

— O3HakomJieHHE ¢ 00pasllaMHd METaUIOB U HEMETauloB. MojaenupoBaHue
CTpPOEHHUS MOJIEKYJ TMpPU TOMOIIM PHUCYHKOB, MOJIETEH, DIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYJI.

— OnBITHI, WUTIOCTPUPYIOIINE OKUCITUTEILHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

Pewenue pacuémuvix 3a0au mo QopmyiaamM M ypaBHEHUSM XUMHYECKHX

PEaKLN pa3HBIX TUIIOB U YPOBHEM CI0KHOCTH, B TOM YUCJIE OJUMITHATHBIX.

9 KJIACC
Paznen 1. BemecTBO M XMMHUUYECKAS] PeaKIUs

[ToBTOpEeHNE OCHOBHBIX pa3aenoB Kypca 8 kmacca. [lepuogndeckasi cucrtema
XUMHYECKUX DJIEMEHTOB B CBETE NPEACTABICHUN O CTpoeHMU atoma. CTEIeHb
OKHCIICHHsI W BaJICHTHOCTb. [IpencraBieHue O NEPUOAUYECKON 3aBUCUMOCTHU
CBOMCTB XHMHMUYECKHX 3JJIEMEHTOB (DJIEKTPOOTPULATEIBHOCTb, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA, KHUCJIOTHO- OCHOBHBIE CBOMCTBA OKCHAOB H
THIPOKCUIOB) OT CTPOEHHUS aTOMa.

Buael xumMudeckol CBS3U: MOHHAs, KOBaJCHTHas (HEMOJISIpHAs, MOJspHAas);
OOMEHHBIN M IOHOPHO-AKIIETITOPHBIA MEXaHU3M 00pa30BaHMs KOBAJICHTHOU CBSI3H.

TuIbl KpUCTAINIMYECKUX PELIETOK — AaTOMHAas, WOHHAsA, METaJUIN4YecKas,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH X CTPOCHHMSI. 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT
THIIA KPUCTAJUIMYECKON PEIIETKHA U BUAA XUMUYECKOU CBSI3H.

OCHOBHBIC 3aKOHOMCPHOCTHU IMPOTCKAHNA XHUMHUYCCKUX peaKHHﬁ. DJIeMEeHTBI
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XUMHYECKOW TEPMOJMHAMUKU. ODHEPreTUKa XUMHUYECKUX peakuuil. TerioBoi
abdexT XuMHYecKoW  peakiuu. OK30- U DIHAOTEPMHUYECKHUE PEaKIIUH,
TEPMOXHMMHUYECKHE ypaBHEHUS. 3aKOH l'ecca M €ro ciencTBusl.

[ToHATHE O CKOPOCTHM XMMHMYECKON peakUHMH. 3aKOH JEHCTBYIOIIMX Macc.
@dakTOphl, BAMUSIONIME HA  CKOPOCTh  XUMHUYECKOM  peakuuu. DHeprus
aktuBauuu. [lonarue o karanuze. DepMeHThl. THTHOUTOPBI.

OOpatumble ©  HeoOpatumble xumudeckue peakuuu. [lonarue o
XUMHAYECKOM paBHoBecuu, npuHmmn Jle Illarense. VYcnoBusa cmenieHus
XUMHUYECKOTO paBHOBecHs. PaKTOpPBI, BIMSAIOLIAE HA COCTOSSHUE XUMHUUYECKOIO
paBHOBecus. IIporHozupoBaHne  BO3MOXKHOCTH  IPOTEKAHUS  XUMHUYECKHUX
MPEBpAICHUA B Pa3IUYHBIX YCIOBUSIX HAa OCHOBE MPEICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOU KUHETUKU U TEPMOJIUHAMHUKH.

OKuCIUTENHEHO-BOCCTAHOBUTELHBIE peaKuuu. OKucauTenpHO-
BOCCTAHOBUTEJIbHBIC CBOMCTBA XMMHUYECKUX 3JIEMEHTOB, 3aBUCUMOCTH OT CTEIICHU
OKHUCIIeHUs. BaxkHelne OKUCIUTENN U BOCCTaHOBUTENN. COCTaBI€HUE YpPaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HCHOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

DIJIEKTPOIUTHAYECKAST JUCCOIManusl. XUMHYECKHE pEaKIMU B pPacTBOpax.
Teopust aNEeKTPOTUTHYECKON qucconuanuu. PactBopeHue kak GU3nKo-XUMUIECKUMA
mpoiecc. DIEKTPOJIMTHI U HEIJIEKTPOJIUThl. CUIIbHBIE M CIA0BIE AJIEKTPOJIUTHI.
CreneHp auccouManyu, KOHCTaHTa Auccolanuu. MMoHHOe Mpou3BEeNCHUE BOJBI.
Bonopoausiii nokasarens. MHAMKATOPBL.

Peakumm norHOr0 oOMeHa. Y CIOBHS IMIPOTEKAHMS PeaKIMi HOHHOTO 0OMeHa.

I'mppomu3 coneri. HoHHBIE ypaBHEHMs THUIOpPOJIH3a CoJiek. Xapakrtep
Cpeapl B BOJHBIX PACTBOPAX COJIEH.

IKcnepumenmanvbHoe uzydeHue euecme U A6IeHUN.

— H3yueHne 3aBUCHUMOCTH CKOPOCTH XHMHWYECKOW PEAKIMHU OT Pa3IMYHBIX
(bakTopoB.

— Pemienue OKCIICPUMCHTAJIbHBIX 3ada4 II0 TEME «OKHCIIUTEIIBHO-
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BOCCTAHOBUTEJBHBIE PEAKLIUI.

— Peakuuu HOHHOTO OOMEHa.

— PacniosnaBanue pacTBOpOB COJIEH € MIOMOIIBIO UHAUKATOPA.

— Pacno3HaBaHrne HEOPraHUYECKUX BEIIECTB C MOMOILIBID KayeCTBEHHBIX
PEaKIHil HA WOHBL.

Pewenue xauecmeennvix 3a0au u pacuémuvix 3a0a4 PAa3INYHBIX TUIIOB U
YPOBHEH CJOXKHOCTH, B TOM YHCIE€ OJMMIMUAIHBIX, MO TemMaM «(OCHOBHBIE
3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKUX PEAKIUN», «DIEKTPOIUTHYECKAS
JUCCOLHANNS. XUMHUECKUE PEAKIIUU B PACTBOPAX).

Pasznea 2. HeMeTa/lsIbI M X COeIMHEHHUS

OO6mras  xapaktepucTuka HeMeTauioB. (OCOOEHHOCTH CTPOCHHS aTOMOB
XUMHUUYECKHUX JIEMEHTOB, IIPOCTHIX BELIECTB, aJUIOTPOIIUSL.

OOmast xapakTepucTHKa TajnoreHoB. DiBuuYeckMe U XMMUYECKUE CBOMCTBA,
CIOCOOBI TTOTYUYEHHUS M IPUMEHEHHE XJIOpa U €T0 BAXKHEHIIINX COCTUHEHUH.

OO6mast XxapakTepUCTUKAa XUMUYECKUX AJIeMeHTOB VIA-rpymmbl. Ousnyeckue
U XUMHUYECKHE CBOMCTBA, CIOCOOBI TOJyYEHUS U TPUMEHEHUS Cephl U e
BaKHEUIIINX COCOIUHCHUM.

OO61ast XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB VA-rpynnbl. @U3nyeckue u
XUMHUYECKUE CBOMCTBA, CHOCOOBI TMOJYYECHHS U NPUMEHEHHUE a30Ta U €ro
BaXHEHIINX coearHeHn. Pusnueckue M XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MoJTyueHus ¥ mpuMeHeHne Gpocdopa 1 ero BAXKHEHIIINX COSTUHEHUI.

OO6mrast xapaKTepUCTUKAa XUMUYECKUX A1eMeHTOB [V A-rpymnmbl. Ousnyeckue
U XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJYYEHUS W NMPUMEHEHHE YTIEpoJa M €ero
BaXHEHIMX coenuHeHuit. [lonstue 06 agcopOuum.

duznyueckre U XUMHUYECKHUE CBOMCTBA, CIIOCOOBI TOMYYCHUS] U TTPUMEHEHHUE
KPEMHUSA U €r0 BAXXHENIINX COCAUHEHUM.

IKcnepumenmanibHoe uzyueHue euecme U A61eHul

— O3HakomiieHHE ¢ 00pa3amMu IPUPOTHBIX XJIOPUIOB (TATOTEHUIOB).

— M3ydeHue CBOWCTB COJISTHOW KUCIIOTHI.
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— KauecTBeHHbIE peakIuu Ha XJIOpUI-, OpOMUI- U MOAU]I-UOHBI.

— [lony4deHue CONIHON KUCIIOTHI, U3YUYCHUE €€ CBOMCTB.

— M3y4yeHne XuMHYECKUX CBOMCTB pa30aBIEHHON CEPHON KHCIIOTBHI.

— IIpoBeneHue KauecTBEHHBIX peakiil Ha CyiabduUI-, CyIbPUT- U Cyibdar-
VIOHBL.

— M3ydyeHne XUMUYECKUX CBOMCTB COJIEM aMMOHUS.

— KauecTBeHHas peakiysi Ha MOH aMMOHUS U ¢ocdaT-uoH.

— [lonydeHne aMMuaKka U U3y4E€HHE €TO CBOWCTB.

— N3yuyeHune CBOMCTB a30THOM KUCJIOTHI.

— AcopOIIst paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM.

— Ilonydyenue, coOupaHue, pacrio3HaBaHUE U U3YUYECHHE CBOMCTB YIJIEKUCIIOTO
rasa.

— B3aumnbie npeBpaiieHus: KapOOHATOB U TUPOKAPOOHATOB.

— KadecTBeHHbIE peakiiuu Ha KapOOHAT- U CUIIUKAT-UOHBI.

— [Monyuenne okcuna yraeposa (IV) u usyuenue ero cBONCTB.

— Pemenne skcriepuMEHTANBHBIX 3a/1a4d 1Mo TeMe «BaxHelIlne HeMeTaluibl U
UX COCIUHEHUS.

Pewenue xauecmeennvix 3a0au u pacuémuuvix 3a0a4 Pa3IAYHBIX TUIIOB U
YPOBHEM CJIOKHOCTH, B TOM YHCJI€ OJMMIUAIHBIX, 10 pazaeny «Hemeramwisl n ux
COEIVHEHUSD)

Pa3nen 3. MeTa/iibl 1 UX COeTMHEHUSA

O6mme cBoiicTBa MeTauioB. O0IIas XapaKTePUCTUKA XUMUIECKUX DJIEMEHTOB
— METAJUIOB HA OCHOBAHUU UX IOJI0KEHUS B [leproinueckon cucteMe XuMHIECKUX
anemenTtoB J[.MI. MenneneeBa m crpoeHuss atromoB. Meramisl A- u b-rpynm.
DIEKTPOXUMHUCCKUN Pl HAMPSsOKEHUH MeTaiioB. OO0IMe XMMUYeCKUe CBOMCTBA
MeTaioB. OOImMe CrnocoObl MOMYUYEHUS] METALIOB, METaUTyprus. OJEKTPOJIn3
pacruiaBoB M pacTBOPOB COJIEH Kak OAMH M3 CIOCOOOB MOJYYEHUS METAIIOB.
[TonsiTHE O KOPPO3WU METALIOB, OCHOBHBIE CITIOCOOBI 3AIMTHl UX OT KOPPO3HUHU.

CruaBbl METaJIJIOB.
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Meramisl A-rpymi. Il[enodHble MeTaulbl M MX BAKHEWINUE COCOUHEHUS:
¢uznyeckue M XUMHYECKHE  CBOMCTBA, IIOJYyYEHUE M  I[PUMEHEHHUE.
[IlenoyHO3eMeNnbHbIE METAIBI M HMX BaXHEHWIIUE COEAMHEHHUA. (pusmueckue
U XMMHUYECKUE CBOICTBA, MOJTYYEHHE U MPUMEHEHUE. AJIOMUHUN: (pU3NUecKue
Y XUMHUYECKUE CBOMCTBA aIFOMUHUS. AM(POTEPHBIE CBOMCTBA OKCH/IA U TUAPOKCH 1A
AITFOMHUHUSL.

Metainst b-rpynmn. O0mas xapaktepuctuka MeTauioB b-rpynn (moO0YHBIX
NOArpymm): TmosiokeHue B lleproguyeckoil cucreMe XHMHYECKHX 3JIEMEHTOB
JI.W1. MenpeneeBa, 0COOEHHOCTU CTPOEHUS aTOMOB. SIBJI€HME «IIpOBaja) IEKTpOHa
Ha MpUMEpPE CTPOCHUsS aTOMOB XpoMa, Menu, cepeOpa. BaneHTHble cocTosHuA
aTOMOB d-3JIEMEHTOB, CTENEHU OKUCJIEHUS aTOMOB B COEIMHEHUAX. 3aBUCUMOCTh
KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THJIPOKCHIOB METAJIOB OT 3HAYCHHUS
CTENIEHU OKHCIIEHHS AJIEMEHTa B COEIMHEHHMH (Ha MpUMEpE COCAMHEHUI XpoMa).
[lepBOHauYaNbHBIE TPEACTABICHHS O KOMIUIEKCHBIX COEMHEHUSX.

Menb u cepebpo, UX BaKHEHIINE COCTUHEHMS: (PU3NUECKHE U XUMUYECKHUE
CBOICTBA, MoJyyeHue u npumeHeHue. [Ipencrapnenus 06 aMMHaYHbBIX KOMILIEKCAX
cepebpa 1 MeI.

[{MHK ¥ ero BakHEWIINE cOeUHEHUs: (PU3nYecKue U XMMUYECKHE CBOMCTBA,
NOJIyYeHHE U PUMEHEeHHEe. AMQOTEpHbIE CBOMCTBA OKCUAA U TUAPOKCH 1A INHKA.

XKeneszo: cTpoeHure aToMa, CTENEHU OKUCIECHUS, GU3NYECKUE U XUMUYECKUE
CBOICTBA, NoJIyueHue U npumeHenure. OKCubl, THAPOKCU Bl U conu xeneza(ll) u
xenesa(lll), ux coctas, cBOMCTBA U MOJIyYEHUE.

IJKcnepumenmanbHoe u3ydeHue 6ewecme U A61eHul

— B3anmopencTBue METAIIIOB C BOJIOW, C PACTBOPAMU COJIEU U KUCIIOT.

— OkpanmBaHue IJIaMEHU COJIIMH METAJIJIOB.

— B3aumopeiicTBre THAPOKCHUIOB HATPUSA U KaJbIUs ¢ okcuioM yriepoaa (IV)
Y KACIIOTAMM.

— VccnenoBanue CBOMCTB KapOOHATOB M THAPOKAPOOHATOB KaJbIIHs, )KECTKON

BOJIBL.
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— UccnenoBanne amGoTEpHBIX CBOMCTB TMAPOKCUIOB ATFOMUHUS U ITUHKA.

— HM3ydeHue npoiueccoB MOJYUYECHHUSI THMAPOKCHUIIOB Keje3a, UX XMUMHUUYECKHX
CBOWCTB.

— JKECTKOCTH BOJIBI 1 METO/IbI €€ YCTPAHEHHUS.

— Pemenne skcriepuMeHTANBHBIX 3a4a4 M0 TeMe « BaKHEHIne METaJUIbl U UX
COEIUHECHUS.

— KadecTBeHHbIE peakIMd Ha MOHBI MarHus, KajbllMs, aJIIOMUHUA, IIUHKA,
xenesa(2+), sxkenesza(3+), menu(2+), cepedpa(+1).

Pewenue xauecmeennvix 3adau u pacuémuvix 3a0ay Pa3IUIHBIX THIIOB W
YPOBHEUN CJI0KHOCTH, B TOM YMCIJIE OJMMIIMAJHBIX, 10 pazneny «Merauibl U ux
COCIMHECHUS
Pa3znen 4. Xumus u okpy:kamomas cpeia

Baxueiiline BemecTBa M MaTepualibl, 00JacTH MX NpuMeHeHus. Hosble
MAaTEePHUaJbl U TEXHOJOTUU. [ [pUHIIUIIBI «3€JIEHON XUMUW.

Xumusi U 30pOBbE. 3HAUEHUE H3YyHYAEMBbIX XUMHYECKHX D3JIEMEHTOB U HX
coeIMHEHUH 17151 PYHKIIMOHUPOBAHUS OpraHu3Ma YeJIOBEKa.

XUMHUUECKOE 3arpsi3HEHUE OKPYIKAIOIIEH cpeibl. IKOJOTUUYECKUE TTPOOIIEMBI,
CBSI3AHHBIE C COCIMHEHUSIMHA YTIJIEpOAa, a30Ta, CEpbl, TSKEIbIX METaJIOB.
[Tonsitue o [1IK. Ponb XuMuu B pelieHU 3KOJIOTMYECKUX MPOOIIEM.

IKcnepumenmaibHoe uzyueHue euwecmes U SA61eHUl.

— OnpeneneHre KAUCIOTHOCTH TPUPOAHBIX BOJ.

— MoaenupoBaHue mipoiiecca 00pa3oBaHusl KUCIOTHOTO JOXK/Is, U3YyUEHUE ero
BO3JCHUCTBUS HA MATEPHUAJIBI.

Paznen 5. IloBropeHue m 00001IeHNe 3HAHUH OCHOBHBIX Pa3le/iOB KYpCOB
8-9 kiaccoB

[Tepnoanueckuii 3akoH U Ileprnoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB B
CBETE MPECTABICHUM O CTPOEHHUS aTOMa.

Buner xumuueckoil CBs3M. 3aBHCHUMOCTL CBOWMCTB BEIllECTBA OT THIIA

KpHCT&J’IJ’IH‘ICCKOﬁ PCUICTKU U B A XUMHYECKOM CBSI3H.
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Knaccudukanus xumuyeckux peakiuil. IIporHo3upoBaHre BO3MOXKHOCTH
MPOTEKaHUS XMUMHUYECKUX IMPEBpAIICHU B pa3IMYHBIX YCJIOBHUSX Ha OCHOBE
MPEACTABICHUN XUMUYECKOM KUHETUKHU U TEPMOJIMHAMUKH.

XUMHYECKHE peakuuu B pacTBopax. [wuaponus coneil. OKHCIUTENBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUU. DIIEKTPOIIH3.

CBoiicTBa KHCJIOT, OCHOBaHMW U COJE€d B CBETE€ NPEACTaBICHUN 00
ANEKTPOJIUTUYECKON  AMCCOLMAIMM W OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

IKcnepumenmanvbHoe uzyueHue ewecme U A61eHul

— Pemienune skcnepuMEHTaNbHBIX 337a4 110 TeMe «MeTasuibl, HEeMETaJlIbl U UX
COCTMHEHUSD.

Pewenue xauecmeennvix 3a0au u pacuémuvix 3a0ay Pa3IAYHBIX TUIIOB U

ypOBHefI CJIOXHOCTH, B TOM YHCJIC OJIMMIINA/IHBIX, 110 H3YYCHHBIM TCMaM.
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TEMATHUYECKOE INTAHUPOBAHUE

8 ki1acce

Ne

HaumenoBaunue
pa3aenoB U TEM
y4eOHOro0 npeamera

KomnnuectBo
4acoB

Coneprxanue oOydeHus

OCHOBHBIE BUIBI IEATEITLHOCTH
oOydJaronuxcs

Pasznen 1. HepBOHa‘la.ﬂbHLIe XUMHUYECCKHUC ITIOHATHUSA

1.1 Xumud — BaxxHas 001acThb 2 Xumus — BaxxHas 001acThb Buinonnenue meopueckux 3adanuii,
€CTECTBO3HAHUS U €CTECTBO3HAHUS U TIPAKTHYCCKOM PACKPBIBAIOIINX POJIb XUMHUHU B IPUPOJIC U
MPaKTUYECKON JIeATEIbHOCTH JIeSITEILHOCTH YeJIOBEKA. YKU3HU YeJIOBEKa, €€ CBA3h C IPYTUMH HayKaMHU.
YyeJa0BeKa [TpaBwmiia 6e3omacHoTO OOpameHus ¢ | [Iposedenue skcnepumenma.

BEIIIECTBAMHM M JIA0OPATOPHBIM — M3ydenue u onucanue PU3NYECKUX CBONCTB
000pyI0BaHUEM. 00pa3IoB HEOPTAHUYECKUX BEIIECTB.
YucTele BelecTBa U CMECH — IIpaBuia paGoThl B 1a00paTOPHUH K MPUEMBI
oOparreHus ¢ J1abopaTopHbIM 000PYAOBAHUEM.
— Paznenenue cmecen
1.2 | BemecTBa u XUMHYECKHE 8 ATOMBI, MOJICKYJIbI, XAMUYECKHE BrisiBnieHue paznmuamii Mexay GU3HIECKUMU U

peaxiuu

arieMeHThl. BemecTa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHUSI.

Xumuueckas hopmya.
OTtHOCHUTENBHAS ATOMHAs Macca.
OTHocuTeIbHAS] MOJIEKYJISIPHAS
macca. MaccoBas 05151 XMMHYECKOTO
DIIEMEHTA B COCAMHEHUH.
KonngectBo BeniectBa. MousipHas
Macca. Pacuersl no ¢popmynam
XUMUYECKUX COeIMHEHHH.
MossipHast Macca CMeCH BEIIECTB.
MosbHas 107151 XUMAYECKOTO
DIIEMEHTA B COSAMHEHUH.

XUMHUYECKUMH SBJICHUSMHU.

PacnioznaBanne pu3NUECKUX U XUMHUYECKHUX
SIBIICHUI

Omnpenenenye NpuU3HAKOB XUMUYECKUX PEaKIui,
YCIIOBUH MX IIPOTEKAHUS.

PaccranoBka K03 GuIIMEHTOB B cXemMax
XUMHYECKHUX PEaKIIUH.

[IpoBenenue BeruncieHui o Gopmynam u
YPaBHEHUSAM XUMHUUECKHUX PEAKIIUM.
IIposedenue sxcnepumenma

— Onucanue pU3NYECKUX CBOMCTB 00pa3IoB
HEOPraHWYECKHUX BEIIECTB — METAJNIOB U
HEMETAJUIOB.

31



XuUMHUUYECKask peaKLus U ee
MPU3HAKH. Y CIIOBUS MPOTEKAHUS
XUMHYECKUX peakiuuid. Tumnel
XUMHYECKHUX peakiuid. Pacuersl mo
XUMUYECKUM YPaBHEHUSAM

— Habmonenne pu3an4ecknx 1 XUMUYECKUX
SIBJICHUH.
— Habmronenue u onrcanyue Npu3HaKoOB

IIPOTCKAHUA XUMHYCCKUX peaKHI/Iﬁ Pa3HbIX THUIIOB.

Pewenue pacuémnuix 3a0ay o popmynam u
YpaBHEHUSAM XUMHYECKHUX PEaKIHi pa3InuyHOro
YPOBHSI CJIO)KHOCTH, B TOM YHCJIE OJIMMIUATHBIX

Pa3znea 2. BaxkHelinue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
2.1 | Bosnyx. Ilonstue o ra3ax. 3 [IpencraBnenus o razax. Bo3ayx. Ilposedenue sxcnepumenma
Kucnopona. Oxcubt 3akoH ABoraapo. OTHOCUTENIbHAS — O3HakoMIIeHHE C 00pa3laMu OKCHJIOB U
IJIOTHOCTH Ta30B. Onpeenenue OTHMCaHUE UX CBOMCTB.
OTHOCHUTEJILHON MOJIEKYIISIPHOU — [lonmyuenue, cobupanue KUCI0poaa, U3ydeHune
MacChI Ta3000pa3HOTO BEIIECTBA [0 | €r0 CBOWCTB
HW3BECTHOW OTHOCUTEIHHOU Pewenue pacuémmnuix 3a0ay o ypaBHEHUSIM
MI0THOCTU. OOBEMHBIC OTHOIICHHUST | XUMHUYECKHUX PEAKIIMA U TEPMOXUMHYECKUM
ra3oB IPU XUMHUYECKUX PEAKIHUAX. YpaBHEHUSAM Pa3IMYHOTO YPOBHS CIOXKHOCTH, B
Kucnopon. O30H. TOM YHCJIC OJIUMITHAHBIX
TennoBoii 3¢ ekt XuMuIeckoit
peaKIu
2.2 Bogopon. 4 Bogopoa. CoiicTBa Bogopoa. IIposedenue sxcnepumenma
[TonsiTue o0 KUCIOTAX U [Tomyuenue u npumeHeHue Bojgopoaa | — [lomydyenue u cobupanue Bogopoa.
COJISIX [ToHsiTHE O KUCIOTAX U COJIAX — B3auMopeiicTBre KHCIIOT C MeTaJlJIaMu
Pewenue pacuémmuvix 3a0au 10 ypaBHEHUSIM
XUMUYECKHUX PEAKLU, B TOM YHCIIE
TEPMOXUMHYECKUM
2.3 | Boga. PactBopsl. [lonsarue 2 Boga. Boga xak pacTBopuTEb. IIposedenue sxcnepumenma

00 OCHOBaHUAX

PactBoprl. HaceiieHHsie u
HEHACBIILICHHBIE PACTBOPHI.
PacTBOprMOCTB BeIeCTB B BOJIE.
Crioco0b! BeIpaXKeHHs KOHIIEHTPALUU
PacTBOPOB: MaccoOBasi JOJIS
PacTBOPEHHOT'0 BEILIECTBA, MOJISIpHAs
KOHIICHTPAIIHSI.

— IIpuroroBieHue pacTBOPOB C ONPEAEIEHHON
MacCOBOM J10JI€l PAaCTBOPEHHOT'O BEILIECTBA.
Pewenue 3a0au ¢ ncnonb30BaHUEM HOHATHI
«MaccoBas J0Jis BEUIECTBA B PaCTBOPE»;
«MOJISIpHAsi KOHIIEHTPALUs», C

C UCIIOJIb30BAaHUEM KPUBBIX PACTBOPUMOCTH
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XUMHUYECKHE CBOUCTBA BOJEL.
[TousTHE 00 OCHOBAHUAX.
Nupukaropel

24

OCHOBHBIE KJIaCChI
HEOPTraHUYECKHUX
COCIMHEHUN

Kiaccudukanmst HeOpraHM4ecKux
COCIUHCHMI.

Oxcunpl. 'mapokcuasl. KucnoTsl.
OcHoBaHMs1 pacCTBOPUMBIE (I1ETI0UN)
1 HepacTBOpUMbIe. AM(DOTEepHBIC
oKcuAbl ¥ ruapokcusl. Conn.
dusnueckue U 00IKe XUMUYECKHE
CBOMCTBA MEPEUYUCIICHHBIX KJIACCOB
HEOPraHWYECKUX COCTMHCHUH, NX
o0rmme crocoObl NOTYUYCHUS,
npuMeHeHue. ['eHeTnueckas CBs3b
MEXIy KJIacCaMH HEOPTaHUYECKUX
COeIMHEHUN

CocraBnenue GpopMys OKCUIOB, KUCIIOT,
OCHOBAaHMWI, cOJeH 1 UX Ha3BaHUH 1O
MEXIYHAPOJHOW HOMEHKIIAType.

CocraBiieHHEe MOJIEKYJISIPHBIX YpPaBHEHUN
peakuuil, WITIOCTPUPYIOIIUX XUMUYECKUE
CBOWCTBA U CLIOCOOBI MOJTYYSHHS BEIIECTB
M3YYEHHBIX KJIACCOB/TPYIII, a TAKXKe
IOATBEPKJAIOIINX TEHETHUECKYIO CBA3b MEXY
HUMH.

IIposedenue sxcnepumenma

— Omnpenenenne pacTBOPOB KUCIIOT U ILIEIOYEH C
IIOMOIIBI0 UHANKATOPOB.

— B3aumopeiicTBue KUCIOT C METAJlIIaMH,
peakuuii HeuTpanu3auu. Peakuus
HEUTpaIu3aluu.

— B3auMozeiicTBrue pacTBopa CEpHOU KUCIIOTHI C
okcuaoM meau (I1).

— Ilony4yeHue HEPaCTBOPHUMBIX OCHOBAHHUN U
U3Y4YEHUE UX CBOWCTB.

— BeITecHEeHHEe 0HOTO MeTallIa IPYTUM M3
pacTBOpa COJIH.

— B3anmopeiicTBre ruipokcuaa IuHKa ¢
pacTBOpaMH KUCJIOT U LIEJIOYEH.

— Pemenne skcriepruMeHTaNbHBIX 3a4a4 110 TEME
«OCHOBHBIE KJIaCCHl HEOPraHMYECKHUX
COCTUHEHUNY.

Pewenue pacuémmnuix 3a0au 1o ypaBHEHUSIM
XUMUYECKHUX PEAKLNN Pa3HbIX TUIIOB U YPOBHEHN
CJI0KHOCTH, B TOM YHCJIE€ OJMMIIMAIHBIX

Paszpnea 3. Ilepuoanueckuii 3akoH u Ilepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MenaesieeBa.
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CTpoeHne aTOMOB. XMMHUYeCKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE PCAKIHH

3.1 | Ilepuoauyeckuii 3aK0H 1 4 [lepuoauueckuii 3akOH XUMHUECKUX | MojaenupoBaHue CTPOECHUE aTOMa,
Ilepuonnueckas cucrema anemenToB J[.M. Menneneesa u DHEPreTUYECKUX YPOBHEU U NTOAYPOBHEH IIPU
XUMUYECKHUX JIEMEHTOB cTtpoeHue aroma. CocTaB aTOMHBIX MOMOIIM PUCYHKOB, JIEKTPOHHBIX KOH(PUTYparuit
.. Menneneena. sanep. U DJIEKTPOHHO- rpaduueckux Gopmyi.
Crpoenue atoma CtpoeHue 3JIeKTPOHHBIX 000I0YeK OO0bsicHeHre 00X 3aKOHOMEPHOCTEN B

aTOMOB MEPBBIX 20 XUMUYECKUX M3MEHEHUU CBOMCTB XMMUYECKUX 3JIEMEHTOB.
anemeHTOB [lepuognueckoi [Iporuo3zupoBaHue U XapakTEPUCTHKA CBOMCTB
CHUCTEMbI XUMHUYECKHUX JIEMEHTOB XUMUYECKHUX HJIEMEHTOB M UX COCIMHEHUI Ha
JI.1. MenaeneeBa. OCHOBaHMM 3aKoHOMepHocTel [lepuoanueckoit
3aKOHOMEPHOCTH U3MEHEHUS CHUCTEMBI XUMHYECKHUX JIEMEHTOB.
CBOMCTB aTOMOB pajJinyca aTOMOB Buvinonnenue sxkcnepumenma
XUMHUYECKHUX AJIEMEHTOB, — O3HakoMIIeHHE ¢ 00pa3aMi METaIOB U
METAJUIMYECKUX U HEMETAJUIMYECKUX | HEMETAILJIOB.
CBOMCTB I10 TPyNIaM U IEPHOJIaM. Hnousuoyanvhule unu epynnogvle npoeknivl no
N3meHeHne KUCIO0THO-OCHOBHBIX meme «llepnonnueckuii 3akon u llepuoanueckas
CBOMCTB COEAMHEHUN XUMUYECKUX CHUCTEMa XMMHUYECKUX DJIEMEHTOB
DJIEMEHTOB B IIEpUOAaX U IpyIIIax. .. Menneneesa.
XapakTepucTuka XUMHYECKOTO CtpoeHue aToMay
3JIEMEHTA MO €ro MOJOKEHHUIO B
Ilepnonnueckoi cucreme
JI.1. MeHnnaeneeBa

3.2 | Xumudeckas CBS3b. 5 XuMHU4ecKasi CBA3b, €€ BUIBI. MogenupoBanue CTPOCHUSI MOJIEKYJ TPU

OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHBIE
peakuuu

MexaHnu3mbl 00pa3zoBaHUs
KOBAJIEHTHOW Y HOHHOM CBSI3H.
DNEKTPOHHBIE U CTPYKTYPHBIE
dbopmynel BemecTB. KaTnoHsr u
AQHUOHBI.

Kpucrannnueckue u amopgHsie
BeIECTBA. THUIBI KPUCTAIITUYECKUX
pEUIETOK.
OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE
peaKIumn

MIOMOIIY PUCYHKOB, MOJIEJIEH, SIIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII.

PaccranoBka k03(h(hUIIUEHTOB B cXeMax
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU
METO/I0M 3JIEKTPOHHOTO OanaHca.

IIposedenue sxcnepumenma

— OnBITHI, WUTIOCTPUPYIOLINE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIHH.

Pewenue pacuémmnvix 3adau no popmynam u
YpaBHEHUSAM XMMHUYECKHUX pEeaKLMi pa3HbIX THIIOB
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U YPOBHEH CIIOKHOCTH, B TOM YHCIIE
OJIMMITUATHBIX

KOJIMYECTBO
YACOB 110 ITPOTPAMME

34
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9 ki1acce

HaumenoBanue
KommuectBo OcCHOBHBIE BUJIbI ACSITEIIBHOCTU
Ne pa3elioB U TEM Coneprxanue 00yueHust
qaCoOB 06yqa}0nmxc;1
y‘le6HOI‘O IMpcaIMCTa
Pa3nes 1. BemrecTBO M XuMHYecKas peakius
1.1 | IloBrOpeHue u yriayoiaeHue 2 [ToBTOpenue u yriryoseHne 3HaHUl | Pewenue kauecmeerHHbIX 3a0ay U pAcyEémHbiX
3HAaHUH O BEIECTBE OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca. | 3a0ay 10 ypaBHEHUSIM XUMHUYECKUX PEaKIIUU.
[Tepuoanyeckuii 3aK0H U Hnousuoyanvuvle unu epynnogvle npoeKmol.
Ilepnonnueckas cucrema IIepnonnueckuit 3akoH [I.11. Menneneesa n
XUMHUYECKUX 31emeHToB [1.1. pa3BUTHE COBPEMEHHOW (DU3UKU U XUMUU
Menpneneesa.
CrtpoeHnue BeliecTBa. XuMu4eckas
CBsA3b. MeXMOJIEKYJISIHbIE
B3aUMOJICCTBUS. THUIIBI
KPUCTAJUIMYECKUX PELIETOK.
OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
COeTUHEHNN
1.2 | OcHOBHBIE 3aKOHOMEPHOCTHU 3 DJeMEeHThl XUMUYECKOM OOBbscHEeHrE U TPOTHO3UPOBAHNE 3aBUCUMOCTH

MPOTCKAHUA XUMHYCCKUX
peaxkuuii

TepMOJMHAMHKHU. 3aKkoH ['ecca.
CKOpOCTbh XMMUUECKON PEAKIIMH.
@akTopsl, BIUAIOIINE HA CKOPOCTh
XUMUYECKON PEAKIUU.

ITonsiTHE O XUMHUYECKOM
paBHOBecuu, puHuun Jle Illartense.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxkuuun

CKOpPOCTH XUMHUYECKOH PCaKknuu OT PA3JIMIHBIX
(bakTopoB.

[Iporno3upoBanne BO3MOKHOCTH TPOTEKAHUS
XMMHUYECKHUX PeaKIUil B pa3InYHbIX yCIOBUSAX.
CocraBneHne ypaBHEHNH OKHUCIUTEIBHO-
BOCCTQHOBUTEJIbHBIX PEaKIUil ¢ UCTIOIb30BaHUEM
METO/1a IEKTPOHHOTO OajaHca.

IIposedenue sxcnepumenma

— I/IsyquI/Ie 3aBUCUMOCTH CKOPOCTHU XUMHYECKON
PEaKIMU OT PA3TUUHBIX (PaKTOPOB.

— Pemmrenne OKCIICPUMCHTAJIBHBIX 3a/1a4 IO TEME
«OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN.
Pewenue pacuémmuvix 3a0a4 pa3amdHOTO YPOBHS
CJIO’)KHOCTH, B TOM YHCJI€ OJIMMIIHAIHBIX, IO TEME
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«OcHOBHBIC 3aKOHOMCPHOCTHU MMPOTCKAHUSA
XHUMHUYCCKUX peaKHHﬁ»

1.3 | DnexTponuTHUecKas Onexkrponutnueckas aguccouuanus. | CocraBieHue ypaBHEHUM JUCCOLMALIMN KUCIIOT,
JUCCOLIMAITHS. XUMHYECKUE peaklUi B PaCTBOpax. | IeJIoYeil U coyied, MOTHBIX U COKPAIIEHHBIX
XUMHUYECKUE PEaKIH B CunbHbIC U CIIa0bIe SJIEKTPOIUTHI. MOHHBIX YPaBHEHUH peakifii HOHHOro oOMeHa,
pacTBopax Crenenp Aucconaiyy, KOHCTaHTa KpaTKUX MOHHBIX YpaBHEHUI peakuuil TuIpon3a

pucconuanuu. Monnoe COJIEH.
npousBeneHue Bojbl. Bogoponusiit | Ilpogedenue sxcnepumenma
1oKa3areb. — Peakmuu nonnoro oOMeHa.
Peakuuu nonnoro ooMeHa. — Pacnio3HaBaHue pacTBOpPOB COJIEH C TOMOIIBIO
I'mpponus conen HMHJMKATOpa.
— Pacno3HaBaHne HEOPraHUYECKHUX BEIIECTB C
MOMOIIIBIO0 KAYECTBEHHBIX PEAKIINIA HA HOHBI.
— Pentenue skcriepuMeHTaIbHBIX 337a4 0 TEME.
Pewenue kauecmsennvix 3a0au u pacuémuuix
3a0ay pa3NUYHbIX TUIIOB U YPOBHEU CIOXKHOCTH, B
TOM YHCJIE OJIMMINAIHBIX, TIO TEME
«DNEKTPOIIUTHYECKAS TUCCOLIUALTHSL.
XUMHYECKUE PEAKIIMU B pPACTBOPAX)»
Paznen 2. HemeTasIbl 1 HX COeINHEHHS
2.1 | OOmas xapakTepucTHKa OO0m1as xapakTepucTuka IIposedenue sxcnepumenma

XUMHUYECKHX DJIEMEHTOB
VIIA-rpynnsl. ['anorenst

HEMETaJUIOB.
l"anorensl. X70p U €ro BaXHEHIMe
COETMHEHUS

— O3HakoMJIeHHE ¢ 0Opa3aMy IPUPOIHBIX
XJIOPUAOB (TAJIOTEHUIOB).

— M3y4ueHune CBOMCTB COJISTHOM KUCTIOTBHI.

— KauecTBeHHbIE peakliuy Ha XJIOpUI-, OpoMua- u
WOJIAI-OHBI.

— Ilomyuyenue COITHON KHUCIIOTBI, U3yYEHUE €€
CBOMCTB.

Pewenue kauecmsennvix 3a0au u pacuémuuix
3a0ay BHICOKOTO YPOBHS CIOXKHOCTH U
OJINMITMA/IHBIX, 110 TeMe «I amoreHsn»
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2.2

OO01as xapakTepuCcTHKa
XMMHUYECKUX 3JIEMEHTOB
VIA-rpynmsl.

Cepa u e€ coeguHeHUS

OO0mrast xapakTepuCTHKA
XUMHYECKUX d1eMEHTOB VIA-

rpynnsl. Cepa u € BaxHenue

COCAUMHCHUA

IIposedenue sxcnepumenma

— M3yuenne XMMUYECKHUX CBOMCTB pa30aBiICHHOM
CEpPHOM KHUCIJIOTBHI.

— IIpoBenenune kaueCTBEHHBIX PEAKIIUI HA
cynbpua-, cyabGuT- ¥ cynbdhar-uoHbI

Pewenue kauecmsennvix 3a0au u pacuémuuix

3a0ay pa3INn4YHbIX TUIIOB U YPOBHEW CIOXKHOCTH, B

TOM YHCJIE OJIMMITHAIHBIX 110 TeMe «Cepa u eé
COCITUHEHU S

HHdueudyaﬂbele uiu epynnoeble npoeKmaol no
meme «Cepa U ee COCTMHECHHUSI

2.3 | O0mas xapakTepucTHKa OO01mas xapakTepucTUKa 3JIEMEHTOB | [Ipogedenue sxcnepumenma
XUMHUUYECKHX 3JIEMEHTOB VA- VA-rpynmnsl. — M3yueHne XMMU4YECKUX CBOMCTB COJIEH
TPYIIIBL. A3OT ¥ ero BaKHEUIINE COeTUHEHUS. | aMMOHHSL.
AzoT, hocdop u ux docdop u ero coenHEHHS — KauecTBeHHas peakuys Ha HOH aMMOHUS
COCTMHCHUS dbocdar-uoH.
— [lonmyyenne aMMuaka 1 U3y4E€HHE €r0 CBOWCTB.
— N3ydyeHue CBOWCTB a30THOM KHUCIIOTHI.
Pewenue kauecmsennvix 3a0au u pacuémuuix
3a0au BBICOKOTO YPOBHS CJIOXKHOCTH U
OJIMMITHAIHBIX TIO TEME «A30T €Tr0 COCIMHEHUS
Hnousuoyanvuvie unu epynnogvle npoekmsol no
meme «A30T, hochop 1 UX COSTUHEHUS
2.4 | OOmas XxapakTepucTuKa OO1ast XapakTepUCTHKA 3JIEMEHTOB | [Iposedenue skcnepumenma

XUMHYECKHUX JIEMEHTOB
IVA-rpynner.

Yraepon u KpeMHH, UX
COCTMHEHUSI.

IVA-rpynmsi.

VYriiepon U ero BaKHEHUINE
COCIMHEHMUS.

Kpemuuii u ero BaxHeimue
COETMHEHUS

— AncopOrus pacCTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yTJIEM.

— Ilomy4enue, coOupanue, pacro3HaBaHUE H
U3y4eHHUE CBOICTB yIIIEKHUCIIOro rasa.

— BzanmubIe npeBpanieHns kKapOOHATOB U
T'HJIpOKapOOHATOB.

— KadecTBeHHBIE peakiny Ha KapOOHAT- U
CHJIMKAT-HOHBI.
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— Ilomyuenue okcuna yrinepona(IV) u uzyuenue
€ro CBOMCTB.

— Pemienne sKCriepuMEeHTANbHBIX 33124 110 TEME
«BaxkHeiilme HeMeTauIbl U UX COSAMHEHUS.
Pewenue xauecmeennvix 3a0ay u pacyémmuix
3a0au pa3InYHbIX TUIIOB U YPOBHEH CIIO)KHOCTH, B
TOM YHCJIE OJIMMIINAIHBIX, IO TeME «YTIIepPO U
KPEMHUH U UX COEIMHEHUS»

Pasne

g1 3. MeTaJLIBI 1 UX COeJUHEHHUS

3.1

OO1re cBOMCTBAa METAIIOB

OO01as xapakTepuCTHKA
XMMHUYECKHX 3JIEMEHTOB — METAJIJIOB
Ha OCHOBAaHHH UX IMOJIOKEHHS B
[Tepuonuueckoii cucteme
XUMHUYECKUX 3JieMeHTOB [[. 1.
MenieneeBa 1 CTPOCHUS aTOMOB.
OO01re XuMHYECKHE CBOMCTBA
METaJIOB

Koppo3sus meramios.

CriaBbl METAJJIOB.

O61ue criocoObl MOayUYeHUs
METaJUIOB. DIEKTPOJIN3

IIposedenue sxcnepumenma

— B3aumopaeicTBre METaJII0B ¢ BOOOH, C
pacTBOpaMH COJIEN U KUCIIOT.

Pewenue kauecmsennvix 3a0au u pacuémuulx
3a0ay Pa3INYHBIX TUTIOB U YPOBHEW CII0KHOCTH, B
TOM 4YHCJIE€ OJUMIIHAAHEIX, 10 TeMe «OO0IIIne
CBOMCTBa METAJLJIOBY.

Hnousuoyanvhvie unu epynnogvle npoekmol no
meme «CBOMCTBA METAJJIOB U UX TIPUMECHEHHE

3.2

Baxxneiine MeTauibl U UX
COeTUHEHUS

Mertamnst A-rpynm. Hlenounsie
METaJUTbl U UX BaXKHEHIIINE
coenuHenus. lllenounozemenbHbIe
METAaJlIbl, MATHUM U NX BayKHEHIIIHE
COEIMHEHMUS.

AJIOMUHUH U €T0 BaXHEHTITHE
COEIMHEHMUS.

Mertannst b-rpynn. Meas u cepedpo
U UX BaXXHEHIINE COSUHEHUSI.
[{vHK ¥ ero BakHeme

IIpogedenue sxcnepumenma

— OkpammuBaHue TIAMEHH COJISIMA METAJUIOB.

— BzaumopeiicTBre THAPOKCHIOB HATPUS U
Kanpus ¢ okeugoM yraepoaa(IV) u kucnoramu.
— HccnenoBanue cBOMCTB KapOOHATOB U
TUAPOKAPOOHATOB KaJIBITHS, )KECTKOM BOJIBI.

— HccnenoBanue aMpOTEpHBIX CBOHCTB
THAPOKCUAO0B AJTFOMHUHUA U TUHKA.

— V3yueHue npo1eccoB MoryuyeHus THAPOKCUIIOB
KeJie3a, X XUMHYCCKHUX CBOMCTB.
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coenuHenus. JKene3o u ero
BayKHEHIIIME COeqUHEHNS

— XKécTkocTh BOJBI M METO/IBI €€ YCTPAHECHMUS.

— Pemenue skcniepuMeHTaNIbHBIX 337124 110 TEME
«BaxkHenmme METaJJIbl U UX COCIMHEHUS.

— KauecTBeHHBIE peakilMy HA KOHBI MarHus,
KaJbIUsl, AIFIOMUAHMS, ITMHKA, Xene3a(2+),
xene3a(3+), menu(2+), cepedpa(+1).

Pewenue kauecmeennvix 3a0au u pacuémuulx
3a0ay4 Pa3INYHBIX TUIIOB U YPOBHEH CII0KHOCTH, B
TOM YHCJI€ OJIMMIHUAAHBIX, 10 TeMe «MeTallibl U
HX COCTUHECHUS»

HnousuoyanvHvle unu epynnosvie npoekmli no
meme « BaxHEeNIMe MeTaJlJIbl U UX COCTMHEHUSI

Pa3nen 4. Xumusi u okpy:xamomnias cpeaa
4.1 BemmectBa u marepuansl B Baxueiimue Bemiectsa u Boeinonnenue sxcnepumenma
JKA3HU YeJI0BEKa. MaTtepuaibl, 00JaCTH UX — Ornpezenienre KUCIOTHOCTH IPUPOIHBIX BOJ.
OCHOBBI 3K0JIOTMYECKOM MIPUMEHEHUS. — MopaenupoBanue npoiiecca o0pa3oBaHUs
rPaMOTHOCTH HoBble maTepualibl 1 TEXHOJIOTHH. KHCJIOTHOTO JOXIsl, U3YUEHHE €T0 BO3ICHCTBUS
[IpuHUUIIBI «3€IEHON XUMUN. Ha MaTepuabl
XuMHus ¥ 30pOBbe. DKOJIIOTHYECKUE | MHOuUudyanvHwle uiy epynnogvie npoeKkmol no
poOJIeMBbI, CBSI3aHHBIE C meme
COEIMHEHUSIMH YTJIEPO/Ia, a30Ta, «BelecTBa 1 Marepualibl B )KU3HHU YEIIOBEKA.
CEpBI, TAKENIBIX METAIIIOB OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH»
Pasnea 5. O0001menne 3 HAHUMT
5.1 | IloBTOpenue u 06001ICHIE [ToBTOpenue u 0000IIeHNE 3HAHUM, | Bbinoanenue sxcnepumenma

3HAaHUH OCHOBHBIX Pa3ZeiioB
KypcoB 89 knaccos

MOJIYYEHHBIX MTPU U3YUEHUH Kypca
XuUMuHn 8—9 KiaccoB

— Pemenue skcriepuMeHTANBHBIX 3aa4 110
TeMe «MeTallibl, HEMETaIbl U X
COCTMHCHHS

Pewenue kauecmeennwvix 3aday u
pacuémuuix 3a0ay pa3InIHBIX TUIIOB U
YPOBHEH CII0KHOCTH, B TOM YHCIIE
OJINMITHA/IHBIX, 110 U3YYEHHBIM TEMaM
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KOJIMYECTBO
YACOB 110 ITPOTPAMME
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