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IHHOACHUTEJIBHASA 3AIINCKA

O0mas xapakrepucTuKa Kypca

[Iporpamma Kypca BHEYpPOUHOH NESITEIBHOCTH «XHUMUS B IKCIEPUMEHTAX U
3a/layax» (Jajnee — mporpamma) coctaBieHa g 8—9 KiiaccoB Ha OCHOBE MOJIOKEHUI
U TpeOOBAHUI:

— @enepalibHOTO TOCYAAPCTBEHHOTO 00Pa30BaTENIHHOTO CTaHJapTa OCHOBHOTO
oOmiero oOpa3zoBanusi (yTBEpXKAEH TMpUKa3oM MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eaepaunn ot 31 mast 2021 r. Ne 287);

— @epepanbHOil  00pa3oBaTENbHOM  MPOrpaMMbl  OCHOBHOTO  OOIIETrO
oOpazoBaHnus (yTBepKaeHa npukazomM Munmpocsemenust Poccuu ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 No 74223).

[Ipu pa3zpaboTke MporpaMMbl HCIOIB30BAJIUCH CIEAYIONINE HOPMAaTHUBHBIC
JIOKYMEHTHI:

— VYka3 Ilpesugenta Poccuiickoit ®enepannu ot 28.02.2024 r. Neo 145
«O Crpareruu Hay4HO-TEXHOJIOTHUECKOro pa3Butus Pocculickoit denepanumny;

— KommnekcHpli 11aH  MEpONPUATHM 1O  NOBBIIIEHUIO  KadyeCTBa
MaTEeMaTUYECKOT0 U €CTeCTBEHHO-HAy4YHOro oOpazoBanus Ha nepuoj a0 2030 roga
(yrBepxaéH pacnopsibkeHueM [IpaButenbctBa Poccuiickoit  ®enepamuu ot

19 Hos10pst 2024 roma Ne 3333-p).

AKTYaJIbHOCTH Kypca

AKTYaJlbHOCTb Kypca BHEYPOUHOH JAEATEIBHOCTA « XUMHUSI B SKCIIEPUMEHTAX U
3a/layax» OOYCJIOBJIEHa HEOOXOIUMOCTBIO Pa3pabOTKH CHEIHATIbHBIX MPOrpaMMm
oOy4yeHHUssT W BOCHHUTAHUS, CHOCOOCTBYIONIMX  TOBBIIICHHIO  KauyecTBa
MaTEMaTUYeCKOTO0 U E€CTECTBEHHO-HAYYHOTO OO0pa3oBaHUs, B TOM 4YHUCIE
NpeayCMaTPUBAIOIIUX YIITYOJIeHHOE U3yYeHUE YyUeOHOTO peAMeTa « XUMHUSD.

[Ipenyaraempiil KypC BHEYPOUHOU AEATEIBHOCTH JOIOJHSAECT U PACIIUPSET
mporpaMmy Kypca XuMu# 0a30BOro ypoBHsA. Peammsarust mporpaMMbl TTO3BOJIHT
BBIUTU 3a paMKM HM3y4YeHHMs] XUMHHM Ha 0a30BOM YPOBHE, HMCHOJB3YsSd (POpPMBI,

OTJIMYHBIE OT YPOUHBIX, U 00ECNEUUTD YIIyOJIeHHOE U3yUYeHUE XUMUU Ha YPOBHE



OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma Kypca mOpeaycMaTpuBaeT OpraHU3alMI0  Pa3HOOOpa3HOM
JEATEeIIbHOCTH O0YyYalolMuXCcsl, UX aKTUBHOCTh UM CaMOCTOSITEIbHOCTH, COYETAET
WHIUBUAYAJIbHYIO U TPYINOBYH paboTy, TMpeamnoiaraetT MPOCKTHYIO H
HCCJICIOBATENIbCKYIO 1€ TEIBHOCTD.

B mepByro ouepear mporpamma yuenseT oco00e BHUMAaHHE BBHITIOJHEHHUIO
OOyJalOMMUMHUCA XHUMHYECKOIO JKCIIEpUMEHTAa — JIa0OpaTOPHBIX OIBITOB U
MPAaKTUYECKUX PabOT, YTO MO3BOJIUT UM Ha MPAKTUKE U3YyUYUTh 3aKOHOMEPHOCTH
MPOTEKAHUST XUMUYECKUX MPOLIECCOB, Pa3BUTh MPAKTUUYECKUE YMEHUSI M HABBIKU
IIJIAHUPOBAHMUS, TOATOTOBKH, MPOBECHUS, aHATIN3a U UHTEPIIPETAIIMN MOJTYYCHHBIX
AKCTIEPUMEHTAIIbHBIX PE3YJIbTATOB, HAYYUTHCA MPUMEHSATh TCOPETUUECKUE 3HAHUS
JUIST OOBSICHEHUS! XUMHUYECKHX IPOILIECCOB, MPOUCXOJAIIMX B TOM YHCIE B
CUTyallMsIX >KU3HEHHOro xapaktepa. (OCO3HAHHOE BBINOJIHEHHE XUMHUUYECKUX
AKCIEPUMEHTANIbHBIX PaboT OyJeT CmocOOCTBOBAThH IMOBBIIIEHUIO MOTHBAIUU K
u3ydeHuto xumuu. [IporpaMMoit peycMOTPEHO TaKkKe PEelIeHre 00ydaroIIMMHICs
Ka4E€CTBEHHBIX U KOJIMUECTBEHHBIX PA3JIMUHBIX TUIIOB U YPOBHEU CII0KHOCTH, B TOM
YUCie OJMMIIMAAHBIX. BBIMOIHEHUI0O XMMHUYECKOrO SKCIIEPUMEHTa U PEUICHUIO
3a/la4y  00SA3aTENIBHO JIOJDKHO MPEIIIECTBOBATh 3HAKOMCTBO OOYYaIOIIUXCS CO
CBSI3aHHBIMU C HUMU AJIEMEHTAMM COJICPIKAHUSI.

[Iporpamma Kypca BHEYPOUHOM JESITEIBHOCTH «XHUMUS B SKCIIEPUMEHTAX U
3a/1a4ax» MOXET ObITh BOCTpeOOBaHA 00YUAOITUMHUCS, KOTOPbIE MOTHBUPOBAHBI K
OCO3HAHHOMY BBIOOPY Mpodeccuil, CBSI3aHHBIX C MPUMEHEHHUEM XHUMHYECKUX

3HAHUU.

Heab 1 321244 Kypca

I]env nmaHHOW TIpOrpaMMbl — OOECTIEUNTHh WHIWBUIyAIbHBIE MOTPEOHOCTH
oOyJarommuxcsi B M3YyYEHUU XHUMHUU B YCIOBUSX, KOrja Yy4eOHBIM TIaH
o0pa3oBaTenbHON OpraHU3aIliy MPeayCMaTPUBACT U3YUCHUE Y4eOHOTO IpeaMeTa
«Xumus» TOIBKO Ha 6230BOM YPOBHE.

HpezmaraeMa;I mporpamMmma YUYHUTBIBACT IICUXOJOTO-IICAAI OTNYCCKUC



O0COOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM KaTteropuu oOywaromuxcs. Ee
OCBOEHHE CITOCOOCTBYET Pa3BUTHIO Y 00YHAIOIIMXCS HHTEPECa K U3YYEHHUIO XUMUU
u chepaM JeATEIBHOCTH, CBSI3aHHBIM C XUMHUEH, MOTHBAIMU K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOIIETO TPOGUIS M HANPABICHHOCTH JalbHEHIIIETO
oOy4eHHUS.

W3ydenue kypca HampaBieHO Ha POpMHUPOBaHUE:

— CHCTE€Mbl XMMHYECKUX 3HAHHUWA KaK KOMIIOHEHTAa €CTECTBEHHO-HAYYHOM
KapTHUHBl MHpPA, KaK OCHOBBI JUIS TIOHUMAaHUS XWMHUYECKOW CTOPOHBI SIBICHHIMA
OKPY>KaI0ILIEr0 MUpa, OCBOCHUE S3bIKA HAYKHU;

— HHTEJUIEKTYaJIbHBIX CIOCOOHOCTEH U MHTEPECOB OOY4YarOIIMXCs, Ha
MPOIOJIKEHNE 00yUEHHS Ha YPOBHE CPEIHETO 0011ero o0pa3oBaHusl.

B pamxkax peleHusi OCHOBHBIX 33/1a4 MPOTrPaMMBbl I0OJKHO OBITh 00ECTIEYEHO:

— TpuoOIIeHre OOyYaromuXxcsi K CaMOCTOATENbHOW TO3HABATEIbHON U
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K HAYYHBIM METOJIaM ITO3HAHUS;

— (hopMHpPOBAaHNE MOTHBAIIMU U PA3BUTHE CITIOCOOHOCTEN K M3yUYECHUIO XUMUMU;

— (¢dopmupoBanue o0OmeH (YHKIIMOHATBLHON M  €CTECTBEHHO-HAYyUHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATP M OLICHUBATh SIBJICHUS
OKPYXaIOILEr0 MHpA, UCIOJIb3ysl 3HAHUS M OINBIT, MOJYYEHHbIE NPU H3YyYECHUU
XUMHH, IPUMEHATh UX [P PEIICHUU IPoOIeM B OBCEIHEBHON )KU3HU U TPYIOBOM
NesITETbHOCTH;

— OCO3HaHWe OOYYarOIIMMHUCA IEHHOCTH XUMHUYECKMX 3HAHUH B JKU3HU
YeJI0BEKAa, MOBBIIIECHUE YPOBHS JKOJIOTUYECKOW KYJIBTYPBI, HENPUIATHE IEUCTBUU,
MIPUHOCSIIMX BPEZl OKPYKAIOILIEH CPENE U 30POBBIO JIFOJEH;

— npuoOpeTeHne 00y4arolMMHUCS OTbITa CAMOITO3HAHHUS, KITIOYEBbIX HABBIKOB

(KJTFOYEBBIX KOMITETCHIINH ), HEOOXOUMBIX JIJIsI PA3JIMYHBIX BUIOB JEATEITLHOCTH.

MecTo Kypca B 06pa3oBaTe/ibHOM NpoLecce

[Tporpamma kypca «XuMHA B IKCIEPUMEHTaX W 3ajadyax» pacCuyuTaHa Ha
peanu3anuio B TeueHne 68 yuyeOHbIX 4acOB B paMKaX BHEYPOUHOM JESTENIbHOCTH B

8-9 knaccax (34 yaca B 8 knacce u 34 yaca B 9 kiacce); TaHHBIA KypC MOKET ObITh



NPEeJIOKEH OOYYaIOMIMMCSl B KaueCTBE OJIHOTO M3 CYIIECTBYIOIIMX IO BBIOOpY.
[Iporpamma sIBASIETCS COMEPYKATEIBHBIM M METOAUYECKAM OPHUEHTHUPOM  JIS
COCTAaBJICHHMSI MeIaroraMu paboyux MporpamMM.

[Iporpamma Kypca BHEYPOUHOH AESITEIBHOCTH «XHUMHS B DKCIIEPUMEHTAX U
3ajlavax» HalpaBjeHa Ha JOCTIDKCHHE PEe3ylIbTaTOB, KOTOPBIC IOMOJHSIOT W
yrayossitor  copMyIMpoBaHHbIE B (eaepalibHOM paboueil mporpaMme Io
yaeOHOMY TIpeaAMeTy «Xumus» (0a30BBI YPOBEHB) TPEOOBAHHS K MPEAMETHBHIM
pe3yabTaTam.

@OopMBI  IEATETLHOCTH OOYYaIOMUXCS TMPETyCMAaTPUBAIOT aKTUBHOCTH M
CaMOCTOSTEIBHOCTh, COYETAIOT WHIWBHAYAIbHYI0 ¥ TPYNIOBYIO paOOTHI.
CTpyKTypHUpOBaHHE TEMATHICCKOTO TIAHUPOBAHUS B TIPOTPAMME COOTBETCTBYET
MOPAJIKY U3YUECHHS Pa3/iesIOB U TEM XUMHUU Ha 6a30BOM YpPOBHE B OCHOBHOM IIIKOJIE
u o0ecreynBaeT TEM CaMbIM IPEEMCTBEHHOCTh YPOYHOW M BHEYPOUYHOU
JIESITEIIbHOCTH.

[TpenyioskeHHBIC ATIEMEHTBI COICPKAHUS U BUBI JEATETLHOCTH 00YJaIOIINXCS
MOTYT OBITh KOHKPETH3UPOBAaHBI C Y4YE€TOM WHIMBUIYAJTbHBIX 3allPOCOB
oOyuaronuxcs. Pacmmpenue coaepkaHusi W BUJIOB JICATEIBHOCTH CBSI3aHO C
BO3MOYKHOCTBIO BEIOOpA ME€JaroroM pa3iIuyHbIX BAPUAHTOB yU€OHO-METOUIECKOTO
oOecrieueHUssT Kypca, a TakKe C CYHISCTBYIONIUMHU YCIOBUSIMH IITKOJHHOM
nH(OPMAITMOHHO-00pa30BaTEIbHON CPEIbI.

Jlst 3HAaKOMCTBa OOy4aromuxcsi ¢ mpodeccusiMu, CBA3aHHBIMH C XUMHUEH U
XUMUYECKON HAyKOH, W TIOBBIIICHUS WX MOTHBAIlMM K W3YYCHUIO XHMHH
PEKOMEHyeTCsl BKIIOYUTh B TPOrPaMMy JKCKYPCHU B PErHOHAILHBIE MY3€H,
npeanpusatus, By3bl. CopaepiKaTeabHbIE JJICMEHTHI IPOTPAMMBI  TTO3BOJISIOT
OpraHM30BaTh Ha WX OCHOBE TMPAKTHYECKYI0 W TOUCKOBO-HCCIIEIOBATEIHCKYIO
JeATEILHOCTD, PE3YIbTaThl KOTOPOH MOTYT OBITH MCIIOJIH30BAHBI MPU PeaTH3AIUN
OOYyYarOIMMHUCS  WHAWBUAYAJIbHBIX  IMPOCKTOB. Te€MBI  IMPOCKTOB  TaKXKe

PEKOMEHIOBAHO BHIOMPATh C YIETOM PETHOHATBHOMN CICTIM(UKH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
KYPCA BHEYPOUYHOM JIEATEJBbHOCTHU
«XUMMUSA B IKCIIEPUMEHTAX U 3AJTAYAX»

Peammsanust nmporpamMMmbl Kypca BHEYPOUYHOWU JAEATEIBHOCTH «XHMHUS B
DKCIIEPUMEHTAaX W 3aJadyax» HalpaBieHa Ha o00ecrne4eHue JOCTHKECHHUS
00y4aroIMMUCS JINYHOCTHBIX, METANIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe éocnumanue:

— MOPOSIBIICHUE IEHHOCTHOTO OTHOIICHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACJIEIUIO;

— TIOHMMAHWE 3HAYEHUS XHUMUYECKOW HAyKH B JKU3HU COBPEMEHHOTO
00111ecTBa, B pa3BUTUU SKOHOMUKHU Poccun v CBOEro peruoxa;

— CIIOCOOHOCTHh BJIAJIETh JOCTOBEpHON uH(pOpMaluMen O TMepeaoBhIX
JOCTHKEHUAX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHOW XUMUU,

— 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX OO0 YCTpPOWCTBE MHUpA H
00I11eCTBa;

2) epasicOanHcKko20 B0CRUMAHUSL.

— TIPEACTABJIEHUE O COLMAIBHBIX HOPMAax M NPaBWIaX MEXINYHOCTHBIX
OTHOIIICHUI B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHO-MCCIIEIOBATEICKOM, TBOPUECKOW W JAPYrMX  BHIAX
NEATEIIbHOCTH;

— FOTOBHOCTB K pa3HO00pa3HO COBMECTHOM JI€SITEILHOCTH MPU BHITIOTHEHU N
y4eOHBIX, TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJTHCHUM XUMHUYECKHX JKCIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB;

— CTPEMJICHHE K B3aMMOTIOHMMAHUIO U B3aUMOIIOMOIIU B TIpollecce yueOHOom
JNEATEIbHOCTH, TOTOBHOCTH OILICHMBAaTh CBOE TMOBEICHUE W TOCTYIIKM CBOMX
TOBApUILEH C MO3WLHMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS

ITOCJIEACTBUAN IMOCTYIIKOB;



3) popmuposanue yenHocmu HayUHO20 NOZHAHUSL.

— MHUPOBO33PEHUYECKHUE MPEJICTABICHUS O BEIIECTBE U XUMUYECKOU PEaKIvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOIUMBIE JIJIs
MOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPA;

— OCO3HAHUE [ICHHOCTU HAYYHOTO MO3HAHUS JIJISl Pa3BUTHS KaXI0r0 YeJIOBeKa
Y TIPOU3BOJAMTEIBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MECTAa HAyKU «XUMUSD» B
CUCTEME HAaYYHBIX MPEJICTABICHUA O 3aKOHOMEPHOCTSIX PAa3BUTUS MPUPOIDI,
B3aMMOCBS35IX YEJIOBEKA C MMPUPOJHON U TEXHOJIOTUYECKON CPENOH;

4) socnumanue Kynvmypsl 300P06bSI.

— OCO3HAHME LEHHOCTH >XU3HH, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
310pOBbIO, YCTAHOBKA Ha 3JJ0POBBII 00pa3 )KU3HU;

— OCO3HaHME HEOOXOAMMOCTH COOJIIOJICHUS MpaBUJl OE30MAaCHOCTH NpU
oOpanieHn ¢ XMMUYECKUMH BEIIECTBAMU B YU€OHBIX U KU3HEHHBIX CUTYAIIUSX;

5) mpyooeoe 6ocnumanue:

— (opMHUpPOBaHKE IIEHHOCTHOTO OTHOIICHUS K TPYJIOBOM JESITEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA U K UCCIIEA0BATENIbCKON IEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE MHTEpeca K MpodeccusiM, CBI3aHHBIM C XUMHEH, B TOM YUCIE K
npodeccusiM HayqyHOU cepbl, 0COZHAHNE BO3ZMOKHOCTH CaMOpEaIn3alii B 3TOU
chepe;

6) sxonoeuueckoe eocnumanue:

— OCO3HaHHE HEOOXOAUMOCTH OTHOIICHUS K MPUPOAE KaK UCTOUHUKY KU3HHU
Ha 3emMJie, OCHOBE €€ CYILE€CTBOBAHUSI;

— IpuoOpETEeHHE OIbITA TUIAHUPOBAHUS MOCTYIKOB U OIIEHKH UX BO3MOXKHBIX
MOCJIEICTBUM ISl OKPYKatOLIEH Cpeibl;

— CMIOCOOHOCTH MPUMEHSITh 3HAHUS, TIOJIy9aeMbI€ MIPU U3YICHUH XUMUHU, IS
pelIeHus 3a71a4, CBA3aHHBIX C OKPYXAIOIIECH Cpeiou;

— aKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEL OKPYXKAIOIIEN CpeLeE;

— I'OTOBHOCTb K Y4YaCTHIO B HpaKTquCKOﬁ JACATCIBbHOCTH AKOJIOTHYECKOM



HaIIpaBJICHHOCTH.

METAIIPEIAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHMBeEpPCAJIbHbIE YUeOHbIE JeHCTBUS

basosvie nocuueckue oeticmsust.

— pacKphIBaTh CMBICI XUMUUYECKUX MOHATHHI (BBIACIATh WX CYIIECTBEHHBIC
MIPU3HAKU, YCTAHABJIMBATh B3aHUMOCBS3b C IPYTUMU MTOHSATUSIMU);

— aHaJM3UpoBaTh, CpaBHMUBATh, 0000IaTh, BBIOMpPATh OCHOBAHUS IS
KJIaccupUKaIlMd M CHUCTEMATH3allMM XUMHUYECKHX BEIIECTB M XUMHUYECKUX
peakuuid;

— yCTaHABIWBaTh IPUYMHHO-CJICACTBEHHBIC CBS3M MEXIy OO0OBEKTaMu
W3Y4YECHUS;

— CTPOUThH JIOTMUECKUE PaCCYyXIeHUS (MHAYKTUBHBIC, NE€IYKTHUBHBIC, IO
aHaJIOTUN);

— mpemjlaraTb KpPUTEPUM W BBIABIATH OOIME 3aKOHOMEPHOCTH U
MPOTUBOPEYMS B U3yUaEMbIX MPOIIECCAX U SIBJIICHUSIX;

— JIeJIaTh BBIBOJbI U 3aKJIIOUCHUS; YMEHUS IPUMEHSTh B IIPOIECCE MTO3HAHUS
MOHATUS (MPEIMETHBIE U METANIPEIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIEIH,
UCIIOIb3YEeMbIE B XHMHH, IIPe0oOpa30OBbIBATH MOJICIIBHBIC IPEICTABICHUS
(XMMUYECKHH 3HAK, XUMHU4YecKast opmyJlia, ypaBHEHHUE XUMUYECKOU PEaKIu) IpU
pelIeHnH y4eOHbIX 3a/1ay;

— XapaKTepu30BaTh H3y4YaeMble XUMHUUYECKHE BEIIECTBA M XUMHUYECKHUE
PEeaKIuy ¢ y4€TOM MOJICJIbHBIX MTPEACTaBICHUM.

bazosvie uccneoosamenvckue oeticmaus.

— TMPUMEHSTh METOJbl HAy4YHOTO I[IO3HAHUS BEUIECTB M SIBIICHHM Ha
AMIIUPUYECKOM M TEOPETUYECKOM YPOBHSX B Y4YEOHOM TMMO3HABATEIILHOU U
MPOEKTHO- UCCIIeI0BATEIbCKOM IeITEILHOCTH;

— aHanmu3upoBaTh (PakThl, BBIIBIATH W (HOPMYJIHPOBATH MPOOJIEMY,
OTIPENENATh 1ENb U 33J]a4H, COOTBETCTBYIONINE PEIICHUIO TTPOOIEMBI; Ipe/iaraTh

OMMCATENIbHYI0 WIH OOBSACHUTEIBHYIO THIIOTE3Y M OCYIIECTBIATH €€ MPOBEPKY;



IPOBOJUTH U3MEepeHus HEOOXOIUMBIX napameTpoB, BBIYHCIICHUS,
MOJICTTUPOBAaHUE, HAOMIOJEHUS U OKCIEPUMEHTHI (pealbHbIE W MBICICHHBIE),
CaMOCTOSITENIbHO MPOrHO3UPOBATH PE3yNbTaThl, (HOPMYIUPOBATH OOOOILICHUS U
BBIBOJIBI 110 pe3yJbTaTaM MPOBEIECHHOTO OMbITA, HCCIEAOBAHNUSA, COCTABISATh OTUYET
0 MpojIeNIaHHO padoTe;

Paboma ¢ ungpopmayueii:

— OPHUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHMOpManuu (Hay4yHO-
MOMyJISIpHAsE JIUTEpaTypa XUMHUYECKOTO COJACpKaHHs, CIpPaBOYHBIE MOCOOUS,
pecypcbl UnTepHeTa);

— aHAJIM3UPOBATH MH(POPMAIIUIO M KPUTHUECKU OIICHUBATH €€ JOCTOBEPHOCTh
Y HETIPOTUBOPEUNBOCTh, OTOMPATh M UHTEPIPETUPOBATH HH(POPMALINIO, 3HAUUMYIO
JUTsl petieHus: yueOHO 3a1auu;

— IPUMEHSTh Pa3IN4HbIE METOJbl, MHCTPYMEHTHI U 3aIllpOChl MIPU MOUCKE U
otOope mHGOpPMAIMU WIM JAHHBIX M3 HUCTOYHUKOB C YYETOM MPEATOKECHHOM
y4eOHOM 3a71a4M U 3a/IaHHBIX KPUTEPUEB;

— BBIOWpaTh, aHAJIM3UPOBATH, CHCTEMATU3WPOBATh W WHTEPIPETHUPOBATH
UHGOPMAIUIO PA3JIUYHBIX BHAOB W (GOpM TMpEACTaBICHUS (CXEMBbI, Tpadukwu,
JarpaMMbl, TaOJUIIbI, PUCYHKHU U APYTHE POPMBI);

— UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUYECTBE CPEJCTBA PAOOTHI C XUMUYECKOM
uH(pOopMaLHeii;

— MPUMEHSTHh 3HAKU U CUMBOJIBI, (OpMYJIbI, a00peBUATYPHI, HOMEHKIIATYPY,
UCTIONB30BaTh HM  MPeoOpa3oBhIBATH  3HAKOBO-CHMBOJHUYECKHE  CPEICTBA
HaTJITHOCTH.

Kommynuxamusnule ynusepcanvHule yuebHvle 0elicCmBUs.

— yMEHHME 3aJlaBaThb BOMNPOCHI (B XOJ€ auanora W (WiaM) IUCKYCCHM) IO
CyumiecTBy  oOcykgaemMoil  Tembl, (OpMYyIUpPOBATh CBOM  MPEIJIOKEHUS
OTHOCHTEIILHO BBITIOJTHEHUS MPEJIOKEHHOH 3a/1a4H;

— TpUOOpPETeHHE OMbITa MPE3CHTALMH  PE3yJbTaTOB  BBINOJIHEHUS

XUMHUYECKOTO IKCIIEpUMEHTA (JTA0OpaTOPHOTO OMBITA, Ta00OpPaTOPHOU pabOTHI TIO
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UCCJIEIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM MO3HABATEIBHOU U
HCCJIEI0BATENbCKON JIESITENIbBHOCTH TMPU PEHIEHUH BO3HHUKAKOIIKX MpoOJeM Ha
OCHOBE yu€Ta OOILIMX MHTEPECOB U COTJIACOBAHUS MO3UIUHN (00CYyX ACHUS, OOMEH
MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOpPJAWHALIMS COBMECTHBIX JICHCTBHUI,
OMpeIeJICHNE KPUTEPHUEB IO OIEHKE KaueCTBa BHITIOJIHEHHON pabOThI U Apyrue).

Pezynamusnvie ynusepcanvHuie yuebHbvle Oeticmeus:

— YMEHHUE CaMOCTOSITENIbHO ONMPEAEIIATh 1ENIU IESITeIbHOCTH, MJIaHUPOBATD,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U NPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NesITeIbHOCTD, BRIOUpaTh Hanbosee 3pPeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIIbBHO COCTaBJISATh WIM KOPPEKTHUPOBATH
IIPEJIOKEHHBIM AJTOPUTM JIEWUCTBUM IPU BBIIOJHEHUM 3aJaHUM C YYETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yJbTaTa 3asBJICHHON LEIU, YMEHUE
UCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEIJIAaraeMbI€ B YCIIOBUH 3aJaHUN. —
CaMOCTOSTENIbHO BBIOMpATh CHOCOO pelleHHus Y4eOHOW 3anayu (CpaBHUBATh
HECKOJIbKO BapUAHTOB PpEIICHUS, BHIOMpATh HauOoyiee MOAXOASAIIMI C y4eToM
CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPHUEB), IUJIAHUPOBATH CBOIO pPaboOTy Mpu

pelIeHN Y4eOHOU MIIN UCCIIeI0BATENbCKOM 3aJauH.

HPEIMETHBIE PE3YJIbTATDBI

K koniy obyueHnust B 8 kij1acce mpeaMeTHbIE pe3ybTaThl U3yYEHUs Kypca
BHEYPOUHOU JAEATEIIBHOCTH «XUMHS B DKCIIEPUMEHTAX M 3aJa4yax» JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

— PACKpBIBaTh CMBICI OCHOBHBIX XHUMHWYECKHMX MOHSATHM: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIEMEHT, METallJl, HEMETAJUI, ajUIOTPONMs, MPOCTOE BELIECTBO,
CJIO’)KHO€ BEIIECTBO, CMeECh (OJHOPOJHAS W HEOJHOPOJHAs), BaJECHTHOCTb,
OTHOCHUTEJIbHAA aTOMHAas U MOJIEKYJISIpHAs MAacca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas JO0JIsI XHMHYECKOrO JJEMEHTAa B COEIMHEHUH,

MOJ'I?IpHI:IfI 06T>éM, OTHOCHUTCIJIBbHAA IINIOTHOCTH I'a30B, OKCHU A, KUCJI0TAa, OCHOBAaHUC,



coiib, aM(oTepHbIl OKCHJ, aM(OTEPHBIM T'MAPOKCHJA, XUMHUYECKas peaKlus,
KJIacCU(pUKaLUs peaklui: peakiMi COSTUHEHHS], PEaKIIMH PA3JI0KECHUS, PEaKIIUU
3aMEIIEHUs], peakuuu OOMEHa, 3K30- U IHAOTEPMUYECKUE pEaKLUU; TEIIOBOU
ahdexT peaknuu; SAPO aToMa, IESKTPOHHBIA CIIOM aToMa, aTOMHAas OpOWTAIIb,
paauyc aromMa, XUMHUYECKas CBA3b, MOJIIPHAs U HENOJIIPHAs KOBAJICHTHAsI CBS3b,
WOHHAs CBA3b, HOH, KaTHOH, AaHHMOH, pPAacTBOpP, MaccoBas [JOJIsI BELIECTBA
(IpoueHTHasE KOHIIEHTpAalLKs) B PaCTBOPE, MOJISIPHAS. KOHLEHTpAIUs BEIIECTBA B
pacTBOpe; BIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIEHUS, OKUCIUTENIH U
BOCCTaHOBUTEIH, OKHUCJICHUE u BOCCTaHOBJICHHE, OKHUCIIUTENBHO-
BOCCTaHOBUTEJbHBIE PEAKIIMH, METO 3JIEKTPOHHOTO OajaHca;

— WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHYECKHUX MOHIATHH U
IPUMEHSATH 3T IIOHATHS IIPY ONMCAHUM BEIIECTB U UX IIPEBPAILCHHI;

— MCIOJIb30BaTh XMMHUECKYIO0 CHMBOJIMKY AJIsl COCTaBJICHUS (POPMYJI BELLIECTB
Y YPAaBHEHHMI XMMHUYECKHUX PEaKLN;

— OMpEAEATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COECTUHEHMSIX,
CTENEHb OKHCIIEHHUS JJIEMEHTOB B OHMHAPHBIX COEIWHEHUAX, MPUHAIICKHOCThH
BELIECTB K OMPEACICHHOMY KJIAcCy COEAMHEHUH 10 (popMyJiaM, BUABI XUMHUYECKOU
CBsI3M (KOBaJEHTHON U NOHHON) B HEOPTaHUYECKUX COECIMHEHUSX;

— pPAcKpbIBaTh CMBICI 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepuomnueckoro 3akoHa /J[.MI. MenneneeBa, aTOMHO-MOJEKYJISPHOU
TEOpHH, 3aKOHA ABOTaIpo U €ro CIEACTBUM, IPEACTABICHUI O HAYYHBIX METOJAX
NO3HAHUSA, B TOM YHUCJE DSKCIEPUMEHTAIbHBIX U TEOPETUYECKUX METOAaX
MCCJIEIOBAHMS BELIECTB U U3YUYECHHS] XUMUUYECKUX PEaKLIN;

— JIEMOHCTPUPOBATh TMOHMMAHHUE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT UuX TMojoxkeHus B Ilepuonnueckoid cucreme:
OMHUCHIBATh M XapakTepus3oBaTh TabmuuHyio (opmy I[lepumommyeckoil cucTembl
XUMUYECKUX JIEMEHTOB: Pa3InvaTh NOHITHUS «TJIaBHAs HoArpyImna (A-rpymnma)» u
«moboynas noarpynna (b-rpynma)y», «maineie nepuoab» U «O0JbIINE TEPUOIBI,

COOTHOCUTh 0003HAauUeHUs, KOTOophle HMeroTcsi B Tabmuie «llepuonmyeckas
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cucremMa xumuueckux oanemeHtoB J[.M. MenneneeBa», C  YHMCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsijl
a5pa, 0011ee YUCI0 AIEKTPOHOB U paclpeieICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

— OOBSCHATH CBA3b NOJIOKEHUS 3neMeHTa B Ilepumonnueckoid cucrteme c
pacupeneseHueM 3JIEKTPOHOB IO HHEPreTUYECKUM YPOBHSM, MOAYPOBHSAM U
OopOUTANISIM aTOMOB MEPBBIX YETHIPEX MEPUOOB;

— KJaccu(UIUPOBATh XUMHUYECKUE AJIIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE PEAKIUU (10 YUCITY U COCTAaBY YYAaCTBYIOLIUX B PEAKIIMH BEILIECTB, 10
TeroBoMy 3G DeKTy);

— XapakTepu30BaTh (OMUCHIBATh) (U3UYECKUE M XHUMHYECKHE CBOWCTBA
IPOCTBIX U CJIOKHBIX BEILIECTB: KMCIOPOAa, BOJOPO/Ia, BOJIbI, O0IINE XUMUUECKHE
CBOMCTBAa OKCHJIOB, KMCJIOT, OCHOBAaHUM U COJIEH, T€HETHYECKYIO CBS3b MEXKIY
HUMH, MOATBEPKIasd NPUMEPaMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINA;

— OIKCHIBAThH POJIb KUCIOPOAA, BOJOPOAA U BOABI B TPUPOIHBIX POLIECCAX, B
KUBBIX OpPraHU3Max, UX MPUMEHEHHE B PA3JIMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYHO€ HCIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSIX;

— OOBSCHATh U NMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX
COCTaBa U CTPOEHHS, BO3MOYKHOCTH IPOTEKAHUS XWMHUYECKHX MPEBPAILECHUN B
Pa3JIMYHBIX YCIIOBHSIX;

— BBIUUCIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XMMHUYECKOr'0 JIEMEHTA B COCIMHEHHH,
MAacCOBYIO JIOJII0 XMMHUYECKOIO 3JIEMEHTa Mo (opMyJie COCIUHEHHsS, HAXOIUTh
npocTenryo GopMyIry BEHIECTBA IO MACCOBBIM WJIM MOJIbHBIM J0JISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHIIEHTPALMIO BEILECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKON PEaKInu;

— peliaTh pacyETHHIE 3aJ]a4u 110 U3y4YaeMbIM TeMaM Kypca XUMHUHU Pa3IUYHbIX
TUIIOB U YPOBHS CJIOHOCTH, B TOM YHCJIE OJMMIIMAIHbIE, BHIOUpPAs a/IeKBATHYIO

(I)I/IBI/I‘ICCKYIO MOJCJIb, C HCIIOJIb30BAaHHUECM 3aKOHOB H (l)OpMy.]I, CBJ3bIBAIOINX
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(du3znYecKre BEINIHHBI,

— MPUMEHSITH OCHOBHBIE OTIEpAIly MBICIIUTEIILHOMN ACITEIHPHOCTH — aHAIA3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMATH3aINI0, KIIACCU(DHUKAITNIO, BBISIBJICHUE
NPUYUHHO- CJICICTBEHHBIX CBsI3€i — Il W3YYCHHsS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIi, €CTeCTBEHHO-HAyYHbIE METO/IbI MMO3HAHUS — HAOIOICHUE,
U3MEpPCHHE, MOJCIUPOBAHNE, SKCIEPUMEHT (peajbHBIi M MBICICHHBINA) — IS
OCBOCHUS YU4EOHOTO COJIEPIKaAHUS;

— PpAacKpbhIBaTh CYIIHOCTh TIPOIIECCOB OKHWCIEHUS W BOCCTAHOBIICHUS,
COCTABIISITh YPaBHEHHUS MPOCTHIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKITUIN
(METOIOM 3IIEKTPOHHOTO OasiaHca);

— YCTaHABIWBATH CBS3M MEXKIY peaTbHO HAONIOMACMBIMH XUMHUYCCKAMU
SBJICHUSIMU U TIPOIECCAMU, MPOUCXOIAIIUMHU B MaKpO- U MUKPOMUPE, OOBACHSTH
PUYUHBI MHOTOOOpa3usl BEMIECTB, COOTHOCUTh XUMUYECKHUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YIeOHBIX MPEIMETOB;

— coOmomarh TpaBuia 0Oe3omacHod paboTel B JabopaTopuu  MpuU
WCIIOJIb30BAaHUM XWMHUYECKOW TOCyAbl W OOOpYJOBaHHUS, a TaKXKe IpaBuia
oOpaIrieHusi C BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIMSMU BBITOJTHCHHUS
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO TMOITYYEHUIO U COOMPAHHIO
ra3zo00pa3HbIX BEIECTB (BOAOPOAA U KUCIOpPOAA), MPUTOTOBICHUIO PACTBOPOB C
OTpENEICHHOW MAacCOBOM  JI0JieH PAacTBOPEHHOTO  BEIIECTBA, PEIICHHUIO
AKCIIEPUMCHTAIBHBIX 3amad 1Mo TeMe «OCHOBHBIC KIIACChl HEOPTaHWYECKHUX
COCIMHCHUI;

— JIGMOHCTPUPOBATh BIIAJICHUE OCHOBAMH XHUMHYECKOH TPaMOTHOCTH,
BKJTFOYAOIICH YMEHUST 0€30MacHOTO 00paIlieHus ¢ BEIIECTBAMU, UCTIOIb3YEMBIMU
B TIOBCEHEBHOM JKM3HU, a TAKKEC 3HAHUE TIPABUIT IIOBEJICHUS B LIEIAX COCpEKEHUS
3J10pPOBbSI U OKPYKAIOILIEN CPEbI;

— Yy4aCTBOBATh B MPOCKTHO-UCCIICTOBATEIHCKOMN NESITEIIBHOCTH XUMHUYECKOM

1 XMMHUKO-3KOJIOTUYECKOMN HaImpaBJICHHOCTH.
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K koHiy oOyuenus B 9 kjacce npeaMeTHbIC pe3yJbTaThl M3YUYEHHUs Kypca
BHEYPOUHOU JACATEIBHOCTH «XHMHUS B JKCIEPHUMEHTAX M 3a4a4ax» JOJLKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

— PpAcKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKHX MOHATHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYyJla, HOH, KAaTHOH, aHHWOH, J3JEKTPOOTPULATEIBLHOCTb,
CTENEHb OKMCIICHUS, XMMUYECKasl peakius, TeIioBoi »¢hdexT peakuuu, MoIb,
MOJISIpHBIN O0BEM, pacTBOP;

—  DJIEKTPOJIUTBI, HEJIEKTPOJIMUTHI, DJIEKTPOJIUTUYECKAs JIUCCOLIMALINS,
peakiuu HOHHOIO OOMeHa, THUIPOJIM3 CcoJiel, oOpaTUMble U HEOOpaTUMBbIE
peakuuu, OKHCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIUTEIb,
BOCCTAHOBUTENb, OKHCIEHHUE W BOCCTAHOBIICHHE, OJJIEKTPOJIN3, aAJUIOTPONIUS,
aM(OTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, HOHHAs, METAJLTHYecKas),
MEXMOJIEKYJIIPHbIE B3aUMOJEUCTBUS (BOAOpPOJIHAs CBA3b, CUIbl BaH-nep-
Baanbca), KOMILJIEKCHBIE COEIMHEHUS, KPUCTAIUIMUYECKHE PEIIETKH, KOppOo3us
METAJUIOB, CIUIABBI; CKOPOCTh XUMHUUYECKOW PEAKUMH, KAaTalu3, XUMHUYECKOE
pPaBHOBECHE, DJIEMEHTbl XUMHUYECKOM TEPMOJAMHAMHUKMA KaK OJHOM W3
TEOPETUYECKUX OCHOB XUMUU; MpeAesbHO AomycTtumas konuentpamus (ITJ1K);

— WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHYECKUX IOHATHA U
NPUMEHSTh 3TU NOHSATHUSA MPU ONMMCAHUM BEUIECTB U UX MPEBPALLICHHUII;

— UCIIOJIb30BATh XUMHUYECKYIO CUMBOJIMKY JJIsI COCTaBJICHHs (DOPMYJT BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEaKLUN;

— OIPEIEIIATh BAJEHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHNAX PA3JIMYHOIO COCTaBa, NPUHAJIEKHOCTD BEIIECTB K ONIPEACIEHHOMY
KJIacCy COeIMHEHUM mo ¢GopMmysaMm, BHAbI XMMHUYECKOW CBS3U (KOBaJIGHTHOM,
MOHHOM, METaJUIMYeCKOil) B HEOPraHMYECKUX COCIUHEHUSX, 3apsii HMOHA MO
XUMUYECKON QopMylie, XapaKTep Cpelibl B BOJHBIX PACTBOpPAX HEOPraHUYECKHUX
COEAMHEHNM, TUIl KPUCTAJUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIECTBA;

— packpeiBath cMbIca [lepuogmueckoro 3akona J[.MI. MenneneeBa wu

AEMOHCTPHUPOBATb €TI0 IMOHUMAHUE: OIMMHCBIBATbL M XaPAaKTCPU30BATH Ta6JII/I‘{HYIO
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dopmy Ilepuonnueckoil CUCTEMbl XUMHUYECKHUX D3JIEMEHTOB; OOBICHATH CBS3b
MOJIOKEHHUS dieMeHTa B [lepuoanueckoi cucteMe ¢ pacpeaeIeHHEM 3JIEKTPOHOB
[0 DHEPreTUYECKUM YpPOBHSAM, IOJYPOBHSM M OpPOUTAIIM aTOMOB TEPBBIX
YEThIPEX MEPHUOJIOB; BBIACIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOICTB
AJIEMEHTOB W HMX COCAMHEHUN (KHUCIOTHO-OCHOBHBIX U  OKHCJIUTEIHHO-
BOCCTAHOBHUTEIBHBIX CBOMCTB OKCHJOB W THJIPOKCHJIOB) B Tpeaesiax MajbIX
MEPHUOJIOB U TJIABHBIX MOATPYIIN C YYETOM CTPOEHHUS UX aTOMOB;

— PacCKphIBATh CMBICI TEOPHUM IJIEKTPOJUTHUYECKOW IUCCOLMAIMU, 3aKOHA
I'ecca m ero crnencTBuii, 3aKOHA JCWCTBYIOIIMX MAcCC, 3aKOHOMEPHOCTEH
W3MEHEHUSI CKOPOCTHM XMMHYECKOM  pPEaKkUWH, HaIlpaBlI€HUS CMEIICHUS
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT PA3JIMUHBIX (PaKTOPOB;

— KJIaccU(pUIMPOBATh XUMHUYECKHE AJIIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHUE peakinu (110 YUCITy U COCTaBYy YYACTBYIOIIUX B PEaKIMK BEIIECTB, MO
TEIIOBOMY 3(P(EeKTy, MO arperaTHOMy COCTOSIHHUIO PEareHTOB, MO0 HW3MEHECHHIO
CTETICHEW OKHCJICHUS XHMHUYECKHX JJIEMEHTOB, 0 OOpPaTUMOCTH, IO YYaCTHIO
KaTajmzaTopa);

— XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA BEIIECCTB
Pa3IMYHBIX KJIACCOB HEOPTAHMYECKUX COCIMHEHUM, MOATBEPKIAS 3TO ONKHCAHUE
NpUMEPAMHU  MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUW  COOTBETCTBYIOIIHMX
XAMHUYECKHUX PEaKIIUM;

— COCTaBJISITb YPAaBHEHHUS: JJIEKTPOJIMTHYECKOM AUCCOLMALMUA KHUCIIOT,
IIeJI0uei U COJICH; MOTHBIE U COKpAIllCHHbIE YPaBHEHUS PEaKI[uii HOHHOTO 0OMEHa;
peaKuMi, MOATBEPKAAIIIMX CYLIIECTBOBAHUE TE€HETUUYECKOM CBA3U MEXKIY
BEIIIECTBAMU PA3JIMYHBIX KIJIACCOB;

— PpackpbIBaTh CYIIHOCTH IMPOLECCOB TUAPOJIH3a COJEH IOCPEACTBOM
COCTAaBJIEHUS KPATKUX MOHHBIX U MOJICKYJISIDHBIX YPABHEHUN PEAKIMA, CYIIIHOCTh
OKHMCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHMl  TOCPEACTBOM  COCTAaBJICHUSA
AIIEKTPOHHOTO OayaHca 3TUX PEaAKIUH;

— IPEACKa3bIBATh XapaKTep Cpelibl B BOAHBIX paCTBOpaXxX COJEH;
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— XapakTepu30BaTh (OMUCHIBATH) (PU3NYECKUE U XUMHUYECKHE CBOMCTBA
MIPOCTHIX BEMIECTB (KUCIOPOI, 030H, TpaduT, anmMas, KpeMHHUH, a30T, pocdop, cepa,
XJIOp, HATpUM, Kallui, MarHui, KaJIbLUHWMK, AIIOMUHUW, MKEJI€30, MEIb, IUHK,
cepebpo) M 00pa30BaHHBIX MMM CJIOXKHBIX BEIIECTB, B TOM YHCJIE HUX BOJHBIX
pPacTBOPOB (aMMHaK, XJIOPOBOJOPOA, cepoBoaopol, okcuasl yriepoma(ll, IV),
kpemuus(I1V), azora(l, 11, 1, IV, V) u docdopa(lll, V), cepri(IV, VI), ceprucras,
cepHasi, a3oTHas, ¢ochopHas, yrojbHas, KPEMHHEBAas KHUCIOTHI, OKCHIBI M
ruapokcu bl MetaisioB |A—IIA-rpynn, amomunus, menu(Il), nunka, xenesa(ll u
11));

— TOSICHSITH COCTaB, OTJIENbHBIE CIIOCOOBI MOMYYEHUS M CBOMCTBA CIOKHBIX
BEIIECTB (KUCIOPOICOACPIKAIINE KUCIOTHI XJIOpa, a30THCTasl, OOpHAas, yKCycHas
KUCJIOTHI U X COJH, TajoreHu sl kpemuus (1V) u pochopa (111 u V), nepmanranat
KaJIusi;

— ONHUCHIBaTh POJb BAKHEUIINX HU3YYAaEMBIX BEIIECTB B IMPUPOJHBIX
npolieccax, BIUSHUE HA )KUBBIE OPTAHU3MBbI, IPUMEHEHHUE B PA3JIMYHBIX OTPACIIAX
HDKOHOMHUKH, WCIIOJIB30BAHUE [JIi CO3JIaHHUS COBPEMEHHBIX MaTepHAOB U
TEXHOJIOTHH; TPOBOJUTH PEaKIUH, TOATBEPIKIAAIONINE KAadyeCTBEHHBIH COCTaB
Pa3IUYHBIX BEIIECTB, PACIIO3HABATH OMBITHBIM IYTEM COJIEpKAIUEcs] B BOJIHBIX
pacTBOpax HMOHBI: XJOpUJI-, OpoMuI-, HOaAUA-, cyibdar-, ¢ocdar-, kapOoHaT-,
CUIMKAT-, CylbpuT-, Cyabdua-, HATpAT- W HHUTPUT-UOHBI, THUIAPOKCHI-WOHBI,
KaTHOHbl AMMOHMS, MarHus, KaJIbIlus, aJlOMUHUS, kene3a(2+) u xenesza(3+),
meau(2+), uMHKa;

— OOBSICHATH U TIPOTHO3UPOBATH CBOMCTBA BAKHEHIIINX M3y4aeMbIX BEIICCTB
B 3aBUCHUMOCTH OT WX COCTaBa U CTPOCHUS, TPUMEHEHNE BEIIECTB B 3aBUCUMOCTHU
OT WX CBOWCTB, BO3MOXHOCTh NPOTCKAHHUS XUMHUYCCKHUX IIPEBpAIICHUN B
Pa3IUYHBIX YCJIOBHUSIX Ha OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XHMHYECKOU
KHHETHKU ¥ TCPMOIUHAMUKH;

— BBIYUCIISATH OTHOCUTEILHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,

MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (HOopMyse COeTUHEHHs, MACCOBYIO
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JI0JII0 BEIIeCTBA B PAcTBOPE, MOJBHYIO JOJI0 XUMHUYECKOrO »JJIEMEHTa B
COCIMHCHUH, MOJISIPHYIO KOHIICHTPAIIMIO BEIIECTBA B PAcTBOPE, HAXOAWTH
npocTerinyro GopMyITy BEIECTBA IO MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUYETHI 10 YPABHEHUSIM XUMUYECKUX PEAKIIMHA C y4ETOM HEJ0CTaTKa
OJIHOTO M3 pEareHTOB, MPAKTHUUYECKOr0 BBIXOJA MPOJAYKTA, 3HAUYECHUS TEIIOBOTO
s dexTa peakuu, onpeaessiTh COCTaB CMECeH;

— pemaTh pacy€THBIC 3a/1a4y 110 U3y4aeMbIM TEMaM Kypca XUMHUH Pa3TuYHbIX
TUIIOB ¥ YPOBHS CJIIOKHOCTH, B TOM YHCJIE OJMMITHAIHBIC, BHIOUPAs aIeKBAaTHYIO
bu3NUeCcKyI0 MOJeNb, C HCIOJb30BAaHUEM 3aKOHOB U (POPMYII, CBSI3bIBAIOIINX
bu3nYeCKre BETUYUHBI;

— coOmomarh TmpaBuja Oe30macHOM paboThl B JlabopaTopuud MpH
UCIIOJIb30BAaHUU XUMHUYECKOM TMOCyAbl U OOOpYyJOBaHUS, a TaKXKe TMpaBuiia
oOpamieHusi C BEHIECTBAMHU B COOTBETCTBMM C HMHCTPYKUMSIMH BBIMOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTHYECKHX PabOT IO MOJYyYEHHUIO W COOHMpaHHUIO
ra3oo0pa3HbIX BEMIECTB (aMMUaKa ¢ YIVIGKUCIOTO Ta3a) M PEHICHUIo
OKCIIEPUMEHTAJILHBIX 3a7a4 II0 TeMaM Kypca, TMpeACTaBIATh Pe3yIbTaThl
dKCIIEpUMEHTa B (hopMe BBIBOJIOB, J0KA3aTEIBCTB, IPa)UKOB, TAOIHUIL U BHISBIIATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

— MPUMEHATh OCHOBHBIE OTEPAIlU MBICIUTEIHHOU ACATEIHHOCTU (aHAIU3 U
CHUHTE3, CpaBHEHHE, O00O0O0IlEeHHEe, CUCTEMAaTHU3allUI0, BBISBICHUE MPUUYUHHO-
CJIE€ICTBEHHBIX CBSI3€i1) MPU M3yUYECHUH CBOWMCTB BEIIECTB U XUMUYECKHUX PEAKIIUT,
BJIA/ICTh €CTECTBCHHO- HAYYHBIMH METOaMH ITO3HAHMS (HAOIIOACHNE, U3MEPEHHUE,
MOJICIIUPOBAHUE, DKCIIEPUMEHT (PEaTbHbIN U MBICJICHHBIN);

— TpPUMCHATh TIpaBWJia 0Oe30mMacHOro oOOpallleHWs C  BEIIeCTBaMHU,
UCIIOJIb3YyeMBIMH B TIOBCETHCBHOW JKM3HW, TIpaBWIa IIOBEJICHUS B IEJAX
cOepexeHus 370pOBbS M OKPYXKAIOIICH MPUPOIHON Cpenbl, MOHUMATh BpE.
(OIMacHOCTh) BO3ACHCTBUS Ha JKHUBBIC OPTaHW3MBI OIPEICICHHBIX BEIIECTB,
MOSICHATh HA TIPUMEPAx CIOCOOBI YMEHBIIICHUS W MPEJOTBPAIICHUS UX BPEIHOTO

BOBI[@ﬁCTBH?I, 3HA4YCHHUEC KUPOB, 6CJIKOB, YIJICBOJAOB I OpraHn3Ma 4YCJI0OBCKaA,



— WCIOJIb30BaTh MOJYUYEHHBIE MPEACTaBICHUs 0 cpepax MpopecCuoHATbHON
NEeSATEIbHOCTH, CB3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUAMH, KAK OCHOBY
JUIsl IPO(PECCUOHATIBHOM OpUEHTAIMU U JJII OCO3HAaHHOTO BBIOOpAa XMMHM Kak
npo(UIBLHOTO TMpeAMETa MpH TMPOJODKEHUH OOY4YeHHs Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHus;

— Y4acTBOBAaTh B MPOEKTHO-UCCIIEIOBATENBCKON AEATEIIBHOCTH XUMUYECKON

1 XMMHUKO-3KOJIOTUYECKOM HaIlpaBJICHHOCTH.
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COJEPKAHUE OBYYEHUA
8 KJIACC

Pa3znen 1. [lepBoHayaibHble XUMHUYECKHE IOHATHS

Xumusi — BakKHasi 00JaCTh €CTECTBO3HAHUS M MPAKTUYECKON NESITEIIbHOCTU
yenoBeka. [Ipenmer xumun. Ponb XMMHUM B KU3HU YENOBEKA. XHUMHUA B CUCTEME
Hayk. Tema wu BemecrBa. PU3NUECKHE M XUMUYECKHE CBOWCTBA BEIIECTB.
ArperaTHble COCTOSIHHMSI BelecTB. [IOHATHE O TEOPETHUECKUX M SMIUPHUUYECKHUX
METO/IaX TO3HAHMS B €CTECTBEHHBIX HaykaxX. [IpeacTaBienus 0 HAy4yHOM MO3HAHUU
Ha SMIIMPUUYECKOM YPOBHE. SI3bIK XUMUMU.

[Tonarue o mMeTonax pabOThl ¢ XMUMHUECKMMH BeliecTBamu. O0opyaoBaHUe
IIKOJbHOM XuMHUYeckod mgabopatopuu. IIpaBuna Oe3omacHOro oOpamieHus cC
BEIIIECTBAMHU U JTAOOPATOPHBIM 000PYOBAaHUEM.

UucTteie BemectBa u cMecu. CriocoOwl pazaeneHust cMeceil. OuncTKa BEIecCTB.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3JIEMEHTHI. [[poCThIe U CTI0KHBIE BEIIECTBA.
Merauibl U HEMETAIIBL.

Xumuueckas (opmyna. OTHOcuTenbHas atroMHasg Macca. OTHOCUTENbHas
MOJIEKYJIsIpHasgs macca. MaccoBas A0JIsI XMMHUYECKOTO 3JIEMEHTAa B COEAUHECHUMU.
Haxosxxnenue npocrefinieii ¢opMyIibl BEIIECTBA 0 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KonuuectBo BemectBa. Mousib. MonsipHas macca. Pacuetsr mo dopmynam
XAMHUYECKUX COeIMHEHUW. MonsipHas macca cMecu BemecTB. MospHas 07s
XUMUYECKOTO dJIeMEHTa B coeaumHeHuu. Haxoknmenue mpocteimneit (Gopmysl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

XUMHUYECKAsT pPeakuus U €€ IMPU3HAKU. Y CIOBUSA NMPOTEKAHUS XUMHUYECKUX
peakuui. XUMHUYECKUEe ypaBHEHUs. THUIbl XMUMUYECKUMX peakuui. Pacyersl mo
XAMHWYECKUM YPABHEHUSIM.

IKcnepumenmanvbHoe u3yuenue 6euecms U s16J1eHUl.

— M3ydeHune u onucaHue (PU3NYECKUX CBOMCTB 0Opa3lOB HEOPraHUYECKHUX
BEILIECTB.

— IlpaBuna pabotsl B 1abopatopun U NMpuéMbl 0OpalleHus ¢ J1abopaTOPHBIM

20



000pYyI0OBaHUEM.

— Pa3znenenue cmecen

— Omnucanue (GU3NYECKUX CBONCTB 00pa3lloB HEOPTAaHMYECKUX BEIICCTB —
METAJJIOB U HEMETAJLJIOB.

— HaGmroienre pu3nueckux U XuMUYECKUX SIBJICHUM.

— HaGmronenue n ommcanue MPU3HAKOB MPOTEKAHWUS XMUMHYECKUX PEaKIIAn
pPa3HBIX THIIOB.

Pewenue pacuémnvix 3a0au no ¢GopmyiiaM U ypaBHEHHUSIM XHUMHYECKUX
PEAKINN pa3JIMYHOTO YPOBHSA CIIOKHOCTH, B TOM YHCJIE OJIUMITNA]IHBIX.
Pa3nen 2. Baxknelinmue npeacTaBuTe/ I HEOPraHUYeCKNX BellleCTB

Bo3ayx — cmech razo. CoctaB Bo3nyxa. 3akoH ABoraapo. MossipHbiil 00bEM
razoB. OTHoOcUTENbHAsd IUIOTHOCTh Ta30B. OmpenesnieHne OTHOCUTEIbHOU
MOJIEKYJIIPHON Macchl ra3000pa3HOro BEIIECTBA MO M3BECTHOW OTHOCHUTEIBHOM
I0THOCTH. OOBEMHBIC OTHOIICHUS Ta30B MPU XUMUUYECKUX PEAKIIUSX.

Kucnopoa. Oxcunel. Ilpumenenue kuciopoaa. CrocoObl TONTy4YEHUS
KHUCIIOpOJa B 1abopaTopuu U mpoMbliieHHOCTH. [lonarue o katanuzarope. O30H —
aJUIOTpONHasE MOAU(UKALIMS KUCIOPOa.

TeroBolt >pPexT XUMUYECKON pEaKuu, TEPMOXUMUUYECKUE YpPaBHEHUS,
9K30- U SHJIOTEPMHUYECKUE PEAKIINH.

Bonopon. Haxoxnenue Bojmopona B mpupojie, GU3HYecKue U XUMUYECKUE
CBOICTBA, MPUMEHEHHE, CIIOCOOBI ToydeHus. [[oHsATHE O KUCTOTaX U COMSX.

Bona. ®usunueckne cBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOphl.
HacebilieHHbIe M HEHACBIIIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
CriocoObl BhIpaKEHHSI KOHIIGHTPAIIMKA PACTBOPOB: MacCOBas JIOJIS PACTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHIEHTpalus. Poab pacTBOpOB B MPUPOJIE U B KU3HU
YEJIOBEKa.

Xumuueckne cBoucTBa Boabl. llomsatne 00 ocHoBanuax. Ilonarue 00
MHAMKaTopax. KpyroBopoT BoAbl B MNpUpOAE. 3arps3HEHHE MPUPOIAHBIX BOJI.

OxpaHa 1 OYUCTKA NPUPOIHBIX BOI.
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Knaccudukanusa neopranmuyeckux coenuHenuit. Oxcuabl. Krnaccudukarus
OKCUJIOB:  cojeoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, amM(pOTEepHbIE) U
HecoJieo0pa3yrolue.

@u3NuecKue M XapaKTEpPHbIE XUMUYECKUE CBOWCTBA OKCUAOB. llomyuyeHue
OKCH/JIOB.

[ToHsiTHE O THAPOKCUIAX — OCHOBAHUAX U KUCIOPOJCOACPKANIUX KUCIOTAX.
Kucnorsl. ®uznueckue M XHMHYECKHE CBOMCTBAa KHUCIOT. lloiydeHue KHCIOT.
Kucnotsl B npupose, NpUMEHEHNE BAXKHENIITNUX KHACIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIEIOYM M HEPACTBOPHUMBIC
ocHoBanus. Illemoun, ux cBoiicTBa M cnocoObl TosydeHus. HepacTBopumbie
OCHOBAHHUS, WX CBOMCTBA W CrocoObl mosydeHus. AmdotepHocTh. [loHsiTHe 00
aM(pOTEPHBIX TUIPOKCUAAX U TIOJIyUCHHE.

Conu. ®uznueckue U XxapakTepHble XUMUUYecKue cBoiicTBa. [lomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHHUN.

IKcnepumenmanbHoe u3y4eHue 6euecms U A61eHUN.

— O3HakoMIIeHHE ¢ 00pa3aMy OKCUIOB M OTTMCAHUE MX CBOMCTB.

— Ilonydyenue, cobupanue Kuciaopoaa, M3y4eHHe €ro CBOMCTB.

— [HonyueHnue u cobupanue BoaOpo/a.

— B3anMoercTBrE KUCIOT C METAJUIAMU

— IlpuroroBieHne pacTBOPOB C  ONPENEIEHHOW  MacCOBOM  JIOJIEU
pacTBOPEHHOTO BEIIECTBA.

— OnpeneneHue pacTBOPOB KUCIIOT U IIEJI0YEH C TOMOIIBI UHAUKATOPOB.

— B3aumopencTBre KUCIIOT ¢ METaJUIaMU, PEaKIUi HeWTpam3auuu. Peakuus
HEUTpaIu3alyu.

— B3aumojielictBue pactBopa cepHor KUCIO0ThI ¢ okcuaom meau(Il).

— [lonydyenne HEPACTBOPUMBIX OCHOBAHUM U U3YUYEHUE UX CBOWCTB.

— BeITeCHEHUE OJHOrO MeTalljia IPYTUM U3 PacTBOpa COJIH.

— B3aumMoaencTBre ruipOKCua HUHKA C PACTBOPAMU KUCJIOT U IIEIIOYEH.

— Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4 II0 TEMC «OCHOBHBIE KJIACCHI
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HEOPTaHUYECKUX COCIUHECHUI.

Pewenue 3a0au ¢ UConb30BaHMEM NOHITHH «MaccoBas J0JIs BeEIlecTBa B
pacTBOpe»;  «MOJISIpHAsA  KOHUEHTpAUUs», C  HCHOJIb30BAHUEM  KPHUBBIX
pacTBOpUMOCTH. PermieHne pacu€THhIX 3a71a4 110 YPABHEHUAM XUMUYECKUX PEaKIUN
Pa3HBIX TUIIOB U YPOBHEU CJII0KHOCTH, B TOM YHUCJIE OJIUMITUA/IHBIX .

Paznen 3. Ilepuoauyeckuii 3axkoH u Ilepuoanueckasi cucremMa XHUMHUYECKHX
ieMeHToB .. MenpaeneeBa. CtTpoeHne aToMoB. XHMHYECKAsl CBA3b.
OKucIUTEeIbHO- BOCCTAHOBUTEJIbHbBIC PeaKIUU

[lepnogmuecknit 3axkoH J[.M. MenneneeBa. Crtpoenue aromoB. Cocras
aTOMHBIX siziep. M30Tonbl. PairoakTHBHOCTE. DNEKTPOHBI. DJIECKTPOHHAS OpOUTAIb.
DHepreTUYecKre YPOBHHM M HOIYPOBHH aToMa: S-, P-, d-opOuTanu. DIeKTPOHHBIC
KOH(pHUTypauu 1 3JeKTpoHHO-Tpadudeckue GopMyIibl aToMOB. OU3NUECKHUI CMBICIT
MOPSJIKOBOIO HOMEpa, HOMEpa Iepuojia W TIpynmnsl djeMeHTa. CTpoeHue
AJIEKTPOHHBIX  O0OJOYEK aToOMOB MeEpBhIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckont cucrembl .M. MenaeneeBa: pacnpenesiceHue SJICKTPOHOB IO
HSHEPreTUYECKUM YPOBHSAM, MOAYPOBHSIM U opOuTaIsiM. DUBHYECKUA CMBICT
[Tepunoauueckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHMSI pajuyca aTOMOB XHUMHUUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rpynmam u nepuojam. smMmenenne
KUCJIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XMMHUYECKHUX BJIEMEHTOB B MEPUOIAX U
rpynnax. XapakTepUCTUKAa XUMHYECKOTO »JJEMEHTa MO €ro MOJIOKCHUIO B
ITepuonnueckon cucreme .. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u lleproanueckol CUCTEMbI XUMUYECKUX
DJIEMEHTOB JUIs pa3sBUTUS Hayku W npaktuku. (.M. MenneneeB — ydeHslii u
IpaXIaHUH.

DJIEKTPOOTPUIIATEIPHOCTh XUMHYECKUX JJEMEHTOB. XHMHUYECKas CBS3b.
Bupl XumMuyeckoi CBSI31: KOBAJICHTHA MOJISIPHAs CBSI3b, KOBAJICHTHAS HETOJISIpHAs
CBsI3b, MIOHHASI CBsI3b. MEXaHM3MbI 00pa30BaHUs KOBAJICHTHONW W MOHHOW CBS3H.

DJEeKTPOHHBIE U CTPYKTYpHBIE (hOpMyIbI BeliecTB. KaTnoHbl M aHHOHBI.
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Kpucrammueckue u aMop@Hbie BelecTBa. TUIBI KPUCTATUIMUECKUX PEIIETOK:
MOHHAs!, aTOMHAsl, MOJICKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenenb okucienus. OnpeneneHre cTeneHel OKMCICHUS aTOMOB B OMHAPHBIX
coequHeHUsIX.  OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE  peakuuu. CocTaBieHHUE
YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA U PACCTAaHOBKA B HUX
K03 dUIIMEHTOB METOA0M 3JICKTPOHHOTO OajiaHca.

IKcnepumenmanvHoe uzyyenue 6euecms U s81eHUlL.:

— O3HakomJieHHE € O0pa3llaMH METAIJIOB M HeMeTauioB. MojenupoBaHue
CTpPOEHHS MOJEKYJ1 TpHU TOMOIIM PHUCYHKOB, MOJIENIEH, DJIIEKTPOHHBIX H
CTPYKTYPHBIX (DOpMYJI.

— OnbITHI, WUTIOCTPUPYIOIINE OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKITIH.

Pewenue pacuémmuvix 3a0ay mno QopMyliaM U ypaBHEHHUSM XUMHUYECKHX

PEaKIHI pa3HBIX TUIOB U YPOBHEU CIOKHOCTH, B TOM YHUCJIE OJIMMITHAHBIX.

9 KUIIACC

Pasznen 1. BemecTBo M XUMHMYecKasi peakuust

[ToBTOpEHNE OCHOBHBIX pa3ieiioB Kypca 8 kimacca. llepuoguueckas cucrema
XUMHUYECKUX JJIEMEHTOB B CBETE NPEACTABICHHM O CTpoeHHH atoma. (CreneHb
OKHCIICHHsI W BAJIEHTHOCTb. lIpencraBieHne O NEPUOAMYECKON 3aBUCHUMOCTH
CBOMCTB XMMHMUYECKUX 3JEMEHTOB (3JIEKTPOOTPULATEIBHOCTh, OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA, KUCJIOTHO- OCHOBHBIE CBOWCTBA OKCHIIOB U
THIPOKCUIOB) OT CTPOEHHUS aTOMa.

Bunbl XxuMuyeckoi CBSI3M: MOHHAsA, KOBAJCHTHAs (HEMOJISIpHAs, MOJIsIpHAas);
O0OMEHHBIN U IOHOPHO-AKIEITOPHBIA MEXaHU3M 00pa30BaHUsl KOBAJICHTHOM CBSI3H.

THUIIBI KPUCTAJUIMYECKUX PELIETOK — aTOMHAasl, MOHHAs, METAJUINYECKas,

MOJIEKYJIIpHAsE — 1 OCOOCHHOCTHU MX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKOUN PEIICTKHA U BUAA XUMUAYECKOMN CBSI3H.

OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKAHUS XUMUYECKUX PEAKLUUN. DIEMEHTBI
XUMUYECKOM TEPMOJMHAMUKH. OHEpPreTka XHMHUYECKMX peakuuil. TermoBoit

dbhDeKT XUMHUECKOW peaknuh. OK30- U IHAOTEPMHUYECKHE PEaAKIUH,
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TEPMOXUMHUYECKUE YpaBHEHUS. 3aKOH ['ecca U €ro cieacTBusl.

[loHsiTHE O CKOPOCTM XWMHYECKOW pPEAKUUHU. 3aKOH JACHCTBYIOIIMX MAacc.
@dakTopbl, BIUAKOIIME HAa CKOPOCTb XUMHUYECKOM  pEAKUUU. DHEPrus
aktuBaiuu. [lonstue o karanuze. epmenTsl. UHTHOUTOpHI.

OOpatumble U HeoOpaTuMmble XuUMUYeckue peakiuu. I[loHstue o
XUMHYECKOM paBHoBecuu, npuHmun Jle Illarense. VYcimoBus cmemeHus
XUMHUYECKOT0 paBHOBeCHUS. DaKTOPBI, BIUAIOIIAE HA COCTOSHUE XHUMHUYECKOTO
paBHOBecusA. [IporHo3upoBaHne  BO3MOKHOCTH  NPOTEKAaHUS  XHUMHYECKHX
MPEBPAILCHUI B Pa3IMYHbIX YCIOBUAX HAa OCHOBE MPEACTaBICHUI 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOU KUHETUKU U TEPMOJIUHAMUKH.

OKHCIINTETBEHO-BOCCTAHOBUTEIIBHBIE peaKiuu. OxucinurensHo-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XMMUYECKUX JIEMEHTOB, 3aBUCUMOCTDb OT CTEIICHU
OKHcIIeHUsl. BaxkHellne OKUCIUTENN U BoccTaHOBUTENU. COCTaBlieHUE ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMW C  HUCIOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA AUCCONMalns. XHMHYECKHE PEAKIUMU B PacTBOpax.
Teopus 2IEKTPOIUTHIECKON qucconuaii. PactBopenne kak GU3nKo-XUMUIECKUH
IpoLEeCcC. DJEKTPOIUTHI U HEAIEKTPoJuThl. CHIIbHbIE U CJa0ble SJIEKTPOIUTHI.
Crenenp nucconuanyiv, KOHCTaHTa auccouuanuu. MoHHOE NMpou3BeneHUE BOJBI.
Bonopoausiii nokasarens. MHAMKATOPBL.

Peakuuu noHHoro oomMeHa. Y cjI0BUsI TPOTEKAHUS peaKIiii HOHHOTO 0OMEHa.

I'mpponu3 coneri. HoHHBIE ypaBHEHHsS THUAPOJM3A COJIEHM. XapakTep
Cpelbl B BOJHBIX PACTBOPAX COJIEH.

IKcnepumenmanvHoe usyuenue 6euecms U s6J1eHul.

— N3ydeHne 3aBUCMMOCTH CKOPOCTH XMMHYECKOW PEAKIHMH OT PA3IMYHBIX
(bhakTopoB.

— Pemenue oSKkcnepuMEHTaNbHBIX 3a7ad 1m0 TeMme «OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUI.

— Peakiuu mnoHHOro 0OMeHa.
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— Pacno3HaBaHue pacTBOpOB COJIEH C TOMONIBIO NHIUKATOPA.

— Pacno3HaBaHne HEOPraHMYECKUX BEHIECTB C IMOMOIIBI0 KAa4eCTBEHHBIX
PEaKIHil HA WUOHBL.

Pewenue xauecmeennvix 3a0ay u pacyémuvix 3a0ay Pa3TUUYHBIX THUIOB U
YPOBHEN CJIOKHOCTH, B TOM YHCJIE OJUMIHAAHBIX, MO0 TemaM «OCHOBHBIE
3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHUYECKUX peaKIui», «IJIEKTPOIUTHYECKAS
JUCCOUHANNS. XUMHUECKHE PEAKIIUU B PACTBOPAXY.

Pa3nen 2. HemeTayiibl M MX COeTUHEHUSA

O6mast xapakTtepucTuka HeMeTauioB. (OCOOEHHOCTH CTPOEHUS aTOMOB
XAMHUYECKUX IJIEMEHTOB, TPOCTHIX BEIIECTB, aJUIOTPOIIHSL.

OO6mrast xapakTepucTHKa TajoreHoB. DuU3nyeckue U XUMHUYECKUE CBOMCTBA,
CIIOCOOBI MOTYYEHUSI U IPUMEHEHHUE XJIOPa U €r0 BAKHEUIITUX COSTUHEHUM.

OO01ast XxapakTepuCTUKa XUMHUYECKHUX 31eMeHTOB VIA-rpynmnel. @dusznueckue
U XUMHUYECKUE CBOWCTBA, CIOCOOBI TOJYYEHUS W TPUMEHEHUS Cephl U e
BAKHEUIIINX COCIUHECHUM.

OO011ast XapakTepUCTUKA XUMUYECKHX 3eMeHTOB VA-Tpynnsl. Pusndeckue u
XUMUYECKHE CBOWMCTBA, CHOCOOBI TMOJMYyYEHHUS U TPUMEHEHHWE a30Ta U €ero
BaXHEHIINX coeauHeHni. Pusnmueckue M XUMHYECKHE CBOMCTBA, CIOCOOBI
noJlyyeHus ¥ mpuMeHeHue Gpocdopa v ero BaXKHEUIIINX COSTUHECHUM.

OO01mast XxapakTepucTUKa XUMUUYECKHX 3eMeHTOB [VA-rpynmnel. Ousndeckue
U XUMHUYECKHE CBOMCTBA, CIOCOOBI MOJIyYEHHUS W TMPUMEHEHHUE YIJIepoJia U €ro
BaXHEHIMX coenuHeHuit. [lonstre 06 agcopOium.

duznyeckne U XUMHUYECKUE CBOMCTBA, CIIOCOOBI TOJYUYCHHS] U TIPUMEHEHUE
KPEMHUSA M €0 BAXHEUIINX COCAUHEHUM.

IKcnepumenmanvHoe usyuenue 6euecms U s6J1eHull

— O3HakoMJIeHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPUIOB (TAJIOTCHUIOB).

— M3ydyeHune CBOMCTB COJITHON KUCIIOTHI.

— KauecTBeHHbIE peakiuy Ha XJIOPHI-, OPOMHU/I- U HOIUI-UOHBI.

— [losydenue COJISTHOU KHUCIIOThI, U3YYE€HUE €€ CBOMCTB.
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— V3yueHne XuMHUIECKUX CBOMCTB pa30aBIICHHOM CEPHOMN KHUCIIOTHI.

— [IpoBenenne KaueCTBEHHBIX peakiuil Ha CyabQUI-, CyIbPUT- U Cynbdat-
WOHBI.

— M3yueHne XUMHUUYECKUX CBOMCTB COJIEM aMMOHHUS.

— KauecTBeHHas peakiys Ha MOH aMMOHUS U pocdaT-uoH.

— [lomyyeHne aMmMuaka U U3y4eHHUE €r0 CBOWCTB.

— M3yueHue CBOMCTB a30THOW KHCIIOTHI.

— AcopO1usi paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM.

— [lony4yenue, coOupanue, pacno3HaBaHUE U U3YYEHUE CBOMCTB YIJIEKUCIIOTO
rasa.

— B3aumHnbie nipeBpaiiieHusi KapOOHATOB U TMIPOKAPOOHATOB.

— KauecTBeHHbIE peakiiy Ha KapOOHAT- U CHJIMKAT-UOHBI.

— [Monyuyenue oxcuaa yriaepoaa (IV) u u3ydeHue ero CBOMCTB.

— Pemenne skCriepuMEHTANIBHBIX 337a4 N0 TeMe «BakHelle HeMEeTalibl U
UX COCAUHECHUS.

Pewenue xauecmeennvix 3a0au u pacuémmuvix 3a0ay Pa3IAYHBIX THUIIOB U
YPOBHEM CI0KHOCTH, B TOM UYHCJIE OJMMIIMAAHBIX, 1O pazaeny «Hemeramwisl n nx
COECAUHEHUS»

Pasznea 3. Mera/sibl M MX COeMHEHUS

OO61ue cBoiicTBa MeTayIoB. OOIIas XapaKTEPUCTHKA XUMUYECKUX 3JIEMEHTOB
— METaJUIOB Ha OCHOBaHUM UX MOJIOKEHUS B [leproanueckor cucTeMe XUMHUYECKUX
anementoB [I.M. MenneneeBa m crpoeHus aroMoB. Mertamnel A- u b-rpyni.
DIEeKTPOXUMHUCCKUN psJl HanpsDKeHUH MeTaiutoB. OOImpue XMMUYSCKHE CBOMCTBA
MeTaioB. OOIMe CcmocoObl MOJYYEHUS METAUIOB, METALTyprus. DJIEKTPOJIN3
pacIuilaBOB UM PacTBOPOB COJIEH Kak OJMH W3 CIOCOOOB TOJyYEHHs] METaJUIOB.
[TonsiTHE O KOPPO3WU METAJUIOB, OCHOBHBIE CIOCOOBI 3AIUTHI UX OT KOPPO3UH.
CnuiaBbl METaJIOB.

Meramnel A-rpynm. IllenoyHble METaIbl U UX BaXKHEWIIHME COEAUHEHUS:

(l)I/IBI/I‘-IeCKI/Ie u XUMHUYCCKHUEC CBOﬁCTBa, IMOJIYUYCHHC " IMPUMCHCHMUC.
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[IlenoyHO3€eMeNbHBIE METaNIbl W UX BAXKHEHIIME COEIUMHEHUs: (U3NYECKue
U XMMHYECKHE CBOMCTBA, MOJYYCHHE U MPUMEHEHHE. AJIOMUHUN: (U3HUecKue
Y XMMUYECKUE CBOMCTBA aIFOMUHUS. AM(pOTEpPHBIE CBOICTBA OKCUIA U THIPOKCHIA
QIIFOMUHUS.

Mertamibl b-rpynn. O0mjas xapakrepuctuka MeTauioB b-rpynn (mobo4yHbIX
noArpynm): mnoyioxkeHue B Ilepuoanueckoil cucreMe XHMHUYECKUX 3JIEMEHTOB
JI.1. MennieneeBa, 0cCOOEHHOCTH CTPOSHHS aTOMOB. SIBI€HHE «IIPOBaiay 3JIEKTPOHA
Ha IMpUMEPE CTPOEHUs aTOMOB XpoMa, Meau, cepeOpa. BanmeHTHble cocTosHuA
aTOMOB d-3JIEMEHTOB, CTENEHU OKHUCIIEHUS aTOMOB B COEIMHEHUSX. 3aBUCUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB W THAPOKCHUIOB METAJUIOB OT 3HAYCHHS
CTEIIEHU OKHCIJICHUS 3JIEMEHTAa B COCAMHEHUU (HA MPUMEPE COEIMHEHUH XpoMa).
[IepBOHaYaNBbHBIE TPEACTABICHUS O KOMIUIEKCHBIX COCUHEHUSIX.

Menp u cepebpo, UX BaKHEHIINE COCTUHEHUS: (PU3NUYECKHE U XUMUYECKUE
CBOICTBa, OJyueHue u npumeHenue. [lpeacraBienns 06 aMMUaYHbIX KOMILIEKCaX
cepebpa 1 MeIH.

[{uHK 1 ero BaKHEWIINE COCMHEHUS: (PU3NYECKUe U XUMHYECKHE CBOMCTBA,
NoJTyuyeHue U puMeHeHne. AM(pOoTepHble CBONCTBA OKCHIAa U THAPOKCHA IIMHKA.

XKeneszo: ctpoeHne atoma, CTETIEHU OKHUCICHUS, (PU3HUECKHE U XUMHUYECKHE
CBOICTBA, MOJlydeHHe U npuMeHeHue. Okcubl, ruapokcubl U conu xeneza(ll) u
xenesa(Ill), ux cocras, CBOICTBA U MOTYyUYECHHUE.

IJKchepumenmanvHoe uzyuerue 6euecms U A6J1eHUl

— B3aumoperncTeue MeTaioB ¢ BOJAOM, C paCTBOPaMH COJIEWA U KUCIIOT.

— OkpanMBaHue IUIAMEHH COJISIMU METAJLIOB.

— B3aumoeiicTBre THAPOKCHUIOB HATPHS M KaJIbIHs ¢ okcuoM yriepoaa (1V)
Y KUCJIOTaMH.

— WccnenoBanne cBOWCTB KapOOHATOB U THIPOKAPOOHATOB KaJIBITUS, )KECTKOM
BOJIBL.

— MccnenoBanne aMmpOTEpHBIX CBOMCTB FMAPOKCHIOB AIFOMUHHUS U LIMHKA.

- I/I3yquHe MMpOHECCCOB IMOJYUYCHHUSA THUAPOKCHUIOB XKEJIC34, UX XHUMHUUYCCKUX
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CBOWCTB.

— JKECTKOCTB BOJBI M METO/IbI €€ YCTPAHCHUS.

— Pelrenune sxcnepuMeHTaNbHBIX 337a4 M0 TeMe «BaxHenimne MeTamibl U uX
COCZIUHEHUS.

— KauecTBeHHbBIE peakMi HAa WOHBI MarHusi, KajblUs, aJTIOMUHHUS, [IUHKA,
xenesa(2+), xkenesa(3+), menu(2+), cepedbpa(+1).

Pewenue xauecmeennvix 3a0au u pacuémmuvix 3a0ay PazIAYHBIX THUIIOB U
YPOBHEMN CJIO0KHOCTH, B TOM YMCJIE OJIUMMIIMAIHBIX, MO pa3aeny «MeTaisl U ux
COCAUHEHUS»

Pa3znen 4. Xumusi 1 OKpy:Kamomas cpeaa

BakHeiilne BemiecTBa M MaTepuasbl, 0o0JacTH WX NpuMeHeHus. HoBbie
MaTepUabl U TEXHOJIOTUH. [ [pHHIMIIBI «3EJIEHON XUMUI.

XUMHSI U 30pOBbE. 3HAYCHHE HM3YYAEMbIX XHUMHUYECKHUX DJIEMEHTOB U HX
COoeIMHEHUH JJ1s1 (DYHKIIMOHUPOBAHUS OpraHU3Ma YeJIOBEKa.

XUMHUECKOE 3arps3HEHUE OKPYKAIoMIeH Cpeibl. DKOJIOTHYECKHUEe TTPOOIEMBI,
CBSI3AHHBIE C COCIWHEHUSMHU YIJIEpoda, a30Ta, CEPbl, THKEIbIX METAIIIOB.
[Tonsarue o ITJIK. Ponb xuMum B pelieHIH SKOJOTHUESCKUX TIPOOIIEM.

IKcnepumenmanbHoe uzydeHue 6eujecmas U s61eHul.

— Onpenenenue KUCIOTHOCTU NPUPOIHBIX BO/I.

— MopaenupoBaHue npoiecca 00pa3oBaHus KUCIOTHOTO 0K, U3YyUEHUE €ro
BO3JCHCTBUS HA MaTEPHUAJIbI.

Pazgen 5. IloBTopenne u 00001IeHNe 3HAHUII OCHOBHBIX Pa3/ieiI0B KypPCOB
8-9 kJaccoB

[Tepnoanueckuii 3akoH U lleprnoanueckas cucTeMa XMUMUYECKUX JIEMEHTOB B
CBETE MPEJACTABJIECHUN O CTPOCHUS aTOMa.

Buner xuMuueckonl CBS3UM. 3aBHCHUMOCTL CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PELIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudpukanus xumuueckux peakiuil. [IpornosupoBanne BO3MOXKHOCTH

IMPOTCKAaHUA XHMHYCCKHX npeBpameHHﬁ B PA3JINMYHBIX YCIOBHUAX Ha OCHOBC
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MPEICTABICHUI XUMUYECKON KUHETUKN U TEPMOJANHAMUKHU.

XHWMHUYECKHE peakluu B pacTBopax. [umaponus cosed. OKHCIUTETBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU. DICKTPOIH3.

CBoiicTBa KHCJIOT, OCHOBAaHMM M COJEH B CBETE€ MpEJCTaBICHUH 00
AIEKTPOJUTUYECKON  JAUCCOUMAIMA U OKUCJIMTEIbHO-BOCCTAHOBUTEJIBHBIX
peaKuusXx.

IKcnepumeHmanbHoe uzyieHue 8euecms U A81eHull

— Pelienue skCriepuMEHTANIBHBIX 33724 N0 TeMe «MeTauibl, HeMETaUIbl U UX
COCIUHCHUS.

Pewenue xauecmeennvix 3adau u pacuémuuvlx 3a0ay Pa3IAYHBIX THUIIOB U

ypOBHeﬁ CJIOKHOCTH, B TOM YHUCJIC OJIMMIIMAIHBIX, 110 H3YYCHHBIM TCMaM.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 kiacc

Ne

HanmenoBanue
Pa3IeNioB U TEM
y4e0HOTO MpeaMeTa

KommuectBo
qacoB

Coneprxanue o0OyueHus

OcHOBHBIC BUJIBI ACSITETLHOCTH
oOyyJaronmxcs

Pa3nen 1. [lepBoHavyajibHble XUHMHYECKHE TIOHATHSA

1.1 | Xumwus — BaxkHast 00JacTh 2 XuMus — BayKHAs 00JIaCTh Buvinonanenue meopueckux 3adanui,
€CTECTBO3HAHHUS U €CTECTBO3HAHHUS M MIPAKTUYCCKOM PacKpBIBAIOMIUX POJIb XUMHUU B IPUPOJIC U
MPAKTUYECKON e TEIbHOCTH JeSITeIbHOCTH YeJIOBEKa. JKU3HU YeJIOBeKa, € CBSI3b C APYTMMHU HAYKaMHU.
YyeJIoBeKa [IpaBuna 6e3onacHoro obpamenusi ¢ | Ilposedenue sxcnepumenma.

BelIeCTBaMH U Ja0OPaTOPHBIM — W3ydenue u onucanue GU3NUeCKUX CBONCTB
000pyI0BaHUEM. 00pa3IoB HEOPTraHMYECKUX BEIICCTB.
UucThble BelecTBa U CMECH — IlpaBuina paGoThl B 1aOOpaTOPUH U MIPUEMBI
oOpartieHus ¢ J1abopaTopHBIM 000PYIOBAHUEM.
— Paznenenue cmeceit
1.2 | BemecTBa u XUMHUYECKUE 8 ATOMBI, MOJICKYJIBI, XHMHYECKUE Brisiienue pazinaunii Mexay GU3NIecCKuMH U

peaKiuu

aseMeHThI. BemectBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHMS.

Xumuueckas popmyia.
OTHOcHTENbHASA aTOMHAs Macca.
OTHocuTeNbHASL MOJIEKYJISIPHAS
Macca. MaccoBast 10151 XUMHUYECKOT0
JJIEMEHTA B COSAMHEHUH.
Konnyecto BemectBa. MonsipHas
Macca. Pacuetsl o popmynam
XUMHAYECKUX COETUHEHHH.
MomnsipHast Macca CMECH BEIIIECTB.
MosbHast 10711 XUMUYECKOTO
JJIEMEHTA B COSMHEHUH.

XUMUYECKUMH SIBICHUSMHU.
Pacnio3naBanue pu3nuecKx 1 XUMHYECKUX
SIBIICHUI

Omnpenenenre NPpU3HAKOB XUMUYECKUX PEaKIIUM,
YCJIOBHUH UX MPOTEKAHUS.

PaccranoBka kod(ppuIimeHToB B cxemax
XUMHUYECKUX PEAKIUH.

[IpoBeneHue BeKCIEHUH 10 hopMyam 1
YPaBHEHUSAM XUMUUYECKUX PEAKIIUM.
IIposedenue sxcnepumenma

— Onucanue GU3NIECKUX CBONCTB 00pa31ioB
HEOPraHMYECKUX BEIIECTB — METANIOB U
HEMETAJIJIOB.

— Habnronenune pu3nyeckux u XuMHIECKUX
SIBJICHUM.
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HaumenoBanue

Komnuectso OCHOBHBIE BHUJBI ACATCIIBHOCTHU
Ne pa3lieNIoB U TEM Conepxanue o0ydeHust
4acoB oOy4aromuxcs
yqe6HOFO ImpcaMcTa
XuUMHYecKasi peakius u ee — HabmroneHue u onvicanue Mpu3HaAKOB
MPU3HAKHU. Y CIIOBUSI MPOTEKAHUS MPOTEKAHUS XUMHYECKUX PEAKIIUN pa3HBIX TUITOB.
XUMUYECKUX peakiuid. Tumsl Pewenue pacuémuvix 3a0au no popmynam u
XUMHUYECKUX peakiuii. Pacuersl mo YpaBHEHUSAM XUMHUUYECKHUX PEAKIUHA Pa3InIHOTO
XUMUYECKUM YPaBHEHUSAM YPOBHSI CJIO)KHOCTH, B TOM YHCJIE OJIMMITHATHBIX
Pa3jnen 2. BaxkHeiinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB
2.1 | Bosnyx. [lonsiTre o razax. 3 [IpencraBnenus o razax. Bo3ayx. lIposedenue sxcnepumenma
Kucnopona. Oxcubt 3akoH ABoraapo. OTHOCUTEIbHAS — O3HakoMJIeHHE ¢ 00pa3laMy OKCUIOB U
IJIOTHOCTH ra3oB. Onpezenenne OITMICAHME UX CBOICTB.
OTHOCHUTEIIbHOM MOJIEKYIIpHON — Iomyuenue, coOupanue KUCIOpoaa, U3yueHue
Macchl ra3000pa3HOTO BEMIECTBA 110 €ro CBOMCTB
H3BECTHOM OTHOCHUTEILHON Pewenue pacuémuuix 3a0au 1o ypaBHEHUSIM
m1oTHOCTUH. OOBEMHEIC OTHOIICHUS XUMHYECKHUX PEaAKIHNA U TEPMOXUMUYCCKUM
ra3oB [IPU XUMHUYECKUX PEAKIIUIX. YpaBHEHUSAM PA3JIMYHOTO YPOBHS CIIOKHOCTH, B
Kucnopon. O3zom. TOM YHCJIC OJIUMIINATHBIX
TennoBoit 3ppext xummueckon
peaxiuu
2.2 Bonopon. 4 Bogopoa. CsoiicTBa Bogopoaa. IIposedenue sxcnepumenma
[ToHsATHE O KHUCIIOTAX U [Tonyuenue u npumeHeHue Bojgopoaa | — [lomydenue u cobupanue Boaopoa.
COJISIX [ToHsITHE O KHUCIIOTAX U COMSAX — B3aumoeiicTBHE KUCIIOT ¢ METaJLIAMU
Pewenue pacuémmnuix 3a0au 1o ypaBHEHHUSIM
XUMHUYECKUX PEaKIIHii, B TOM YHCIIe
TEPMOXUMHUYECKUM
2.3 | Boaa. PactBopsl. [TonsiTue 2 Bopa. Bona xak pacTBopuTENb. IIposedenue sxcnepumenma

00 OCHOBaHUAX

PactBoprl. Haceiiennsie u
HEHACBIIIEHHBIE PACTBOPBHI.
PacTBopuMOCTb BELIECTB B BOJE.
CriocoObI BBIpaKEHUST KOHIICHTPAIIUH
pacTBOpPOB: MaccoBas J0JIst

— [IpuroToBiieHrE paCTBOPOB C ONPEAEIEHHON
MacCOBOM J10JIEH paCTBOPEHHOTO BEILIECTBA.
Pewenue 3a0au ¢ UCIIOIB30BaHUEM ITOHITHI
«MaccoBast 10JIs1 BELIECTBA B paCTBOPEY;
«MOJISIpHAsi KOHLIEHTPAIUs», C

C UCIOJIBb30BAHUEM KPUBBIX PACTBOPUMOCTH
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HaumenoBanue
pa3zeiioB U TEM
y4eOHOTro MpeameTa

KommnuecTtBo
4acoB

Conepxanue o0yueHus

OcHOBHBIE BUJIBI ACSITETLHOCTH
oOyyJaronmxcs

pacTBOPEHHOT O BEUIECTBA, MOJISIpPHAS
KOHIICHTPALIMSL.

XUMHYECKHE CBOMCTBA BOJIBI.
Ilonsatue 06 OCHOBaHUSIX.
HNunukaTopel

24

OCHOBHBIE KJIACCBI
HEOPraHMYECKUX
COEIMHEHNN

Krnaccudukanus HeopraHU4eCKuX
COEIMHEHUH.

Oxkcuapl. ['uppoxcuasl. Kucnotsr.
OcHoBaHMsI paCTBOPUMBIE (ILETOYH)
1 HepacTBOpUMEBIe. AM(pOTEpHBIE
oKcHabI ¥ ruApokcuabl. Comnu.
duzndeckue u 00Ie XUMUYISCKUE
CBOICTBA MEPEUYHCICHHBIX KIaCCOB
HEOPTaHWYECKUX COCAMHCHHM, NX
o011ue crocoObl MOTy4YeHuUs,
npuMeHeHne. [ eHeTnveckast CBs3b
MeXy KJIaccaMy HEOPraHMUECKUX
COEIMHEHUN

Cocrasiienue Gpopmys OKCHIO0B, KHCIIOT,
OCHOBAaHMH, cOJIel U UX Ha3BaHUH MO
MEXIYHAPOJAHOU HOMEHKIIATYpE.

CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUN
peaKkuuii, WIUTFOCTPUPYIOLIUX XUMHYECKHE
CBOICTBa U CIIOCOOBI OTYYEHHS BEIIECTB
W3YYCHHBIX KJIACCOB/TPYIII, a TAKXKE
MOATBEPKIAIOIINX FTEHETUYECKYIO CBSI3b MEXKIY
HHMU.

IIposedenue sxcnepumenma

— OrnpezienieHre pacTBOPOB KUCIIOT U IIETIOUEH ¢
IMOMOIIBIO UHIUKATOPOB.

— B3aumoaeicTBre KUCIIOT C METaJIJIaMHU,
peakuuii HeuTpanuzauuu. Peakuus
HEUTpaIu3aluy.

— B3auMozeiicTBue pacTBopa CEpHOU KUCIIOTHI €
okcuniom meau (1I).

— [lonmydyenue HEPACTBOPUMBIX OCHOBaHUN U
W3y4YECHHUE UX CBOKWCTB.

— BriTecHeHHE 0AHOTO METasIa APYTUM U3
pacTBopa Cou.

— B3zaumopeiicTBre ruIpOKCH/IA ITMHKA C
pacTBOpaMM KHUCIIOT U IIEJT0YEH.
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HaumenoBanue
Ne pa3zciioB M TEM
y4eOHOTro MpeameTa

KommnuecTtBo
4acoB

Conepxanue o0yueHus

OcHOBHBIE BUJIBI ACSITETLHOCTH
oOyyJaronmxcs

— Penienne sxcnepyuMeHTaNbHbIX 3a/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
COEIUHEHUI.

Pewenue pacuémnuix 3a0au 1o ypaBHSHHSIM
XMMUYECKHUX PEAKIMHA pa3HbIX TUIIOB U YPOBHEH
CJIO)KHOCTH, B TOM YHCJIE€ OJMMITHAIHBIX

Paznen 3. [lepuoauyecknii 3axoH u [lepuoguyeckasi cucreMa Xxumudeckux 3jieMmenToB /I. U. MenaeseeBa.
CtpoeHne aToMoB. XUMU4YecKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIMU

3.1 | [lepuoagudeckwuii 3aKOH U
[lepuoanueckas cucrema
XUMHUYECKHUX HJIEMEHTOB
JI.1. MeHaeneeBa.
Crtpoenue atoma

4

[Tepuonnueckunii 3aKOH XUMHUYECKUX
anemeHToB .. MenneneeBa u
ctpoenue aroma. CoctaB aTOMHBIX
siep.

CtpoeHue 31eKTPOHHBIX 000JI0UYEK
aTOMOB MEPBBIX 20 XMMUYECKUX
anemeHnToB [lepuonnyeckon
CHCTEMBI XMMHYECKHUX DJICMCHTOB
JI.1. MenneneeBa.
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB aTOMOB pajiyca aTOMOB
XHMUYECKHX DJIEMCHTOB,
METaJIJINYCCKUX 1 HEMETAIUIMISCKUX
CBOWCTB IO TPYIIaM U IIepUoaMm.
H3meHeHne KHUCIIOTHO-OCHOBHBIX
CBOMCTB COEAUHEHNH XUMUYECKHUX
3JIEMEHTOB B MEPUOJaX U IPyMIax.
XapakTeprucTuKa XUMHUYECKOTO
SJIEMEHTA 110 €r0 IIOJ0KSHHIO B
[Tepuonnueckoit cucreme

J.. MenneneeBa

MonenvpoBaHue CTpOEHUE aTOMa,
HHEPreTUYECKUX YPOBHEH U NTOAYPOBHEN IIPU
MOMOIIIM PHUCYHKOB, JJIEKTPOHHBIX KOH(pUTYpanuit
U 3JIEKTPOHHO- Irpaduueckux popmyi.
OOBsicHeHHE 001X 3aKOHOMEPHOCTEH B
WU3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB.
IIporuo3upoBaHue U XapakKTEPUCTUKA CBOVICTB
XUMHUYECKHX JIEMEHTOB U UX COCIMHEHUN Ha
OCHOBaHUM 3aKoHOMepHOcTel [leproanueckoit
CUCTEMBI XMMHUYECKUX JIEMEHTOB.

Buvinonnenue skcnepumenma

— O3HakoMIIeHHE ¢ 00pa3IaMu METaNIOB U
HEMETAJLJIOB.

Hnousuoyanvrvle unu epynnosvie npoeKmsl no
meme «llepunoanueckuii 3akoH u Ilepuoanueckas
CUCTEMa XUMHUYECKHX AJIEMEHTOB

JI.1. Menneneena.

Crpoenue atoma»
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HaumenoBanue
KomnaecTBo OCHOBHBEIC BUABI ACATCIIBHOCTHU
Ne pa3lieNIoB U TEM Conepxanue o0ydeHust
4acoB oOy4aromuxcs
yqe6HOFO ImpcaMcTa
3.2 | XuMuueckas CBS3b. ) XuMuyeckas CBs3b, €€ BUJIBL. MonenrpoBaHu€e CTPOEHUS MOJIEKYJI IPH
OKHUCIUTENBHO- MexaHu3Mbl 00pa30BaHUS MIOMOIIIM PUCYHKOB, MOJIETICH, 3JIEKTPOHHBIX U
BOCCTaHOBUTEIILHBIE KOBQJICHTHOM Y HOHHOM CBS3H. CTPYKTYPHBIX (OPMYIL.
peakiuu DNEKTPOHHBIE U CTPYKTYpPHBIE PaccranoBka KO3 (HUIIMEHTOB B CXeMax
¢dopmysl BemecTB. KatnoHs! n OKHCJIUTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKIHNA
AQHHOHBI. METOIOM 3JIEKTPOHHOTO OaslaHca.
Kpucrammmdeckue u amopgHbie IIposedenue sxcnepumenma
BemiecTBa. Turbl kpuctaummdecknx | — OMBITHI, KIUTIOCTPUPYIOLIHE OKUCIUTEIBHO-
PELIETOK. BOCCTaHOBHTEIILHBIE PEAKIIUH.
OKHUCIUTENEHO-BOCCTAHOBUTENBHBIE | Pewenue pacuémuuix 3a0a4 1o GopmMynam u
peaxmu YPaBHEHUSM XUMHYECKUX PEaKIMi Pa3HbIX THIIOB
U YPOBHEH CII0KHOCTH, B TOM YHCJIIE
OJIMMITHA/IHBIX
KOJIMYECTBO 34
YACOB 110 ITPOT'PAMME
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9 kJacce

HaumenoBanue
KomuuectBo OCHOBHBIE BUJBI JICSITCIHHOCTH
No pPa3aeIoB U TEM Coneprxanue oOyueHus
4acoB oOy4aromuxcs
y4e0HOro npeaMeTa
Pa3nen 1. BemmecTBO M XUMHYeCKasl peaKkus
11 [ToBTOpEHME U yrayodaeHue 2 [ToBTOpEHME U yriTyOJICHHE 3HAHUIT Pewenue kxauecmeennvix 3a0au u pacuémmvix
3HAHUH O BEIIECTBE OCHOBHBIX pa3JieioB Kypca 8 kiacca. | 3adau Mo ypaBHEHHSIM XUMHUECKUX PEAKITUH.

[Tepuoanueckuii 3aKoH 1 HHousuoyanvHvie unu epynnosovie NPoeKmoi.
Ilepnonnueckas cucrema [Tepnonnueckuit 3akon /[.1. Menneneesa u
XUMHYECKHUX d1eMeHToB [1.1. pa3BUTHE COBPEMEHHON (DU3UKH U XUMUHU
Menpeneena.
Ctpoenue BerecTBa. XUMHUYECKas
CBsA3b. MeXMOJIEKYIIIHbIE
B3auMOJICCTBUS. THUIIBI
KPUCTAJUIMYECKUX PELIETOK.
OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIMHEHNN

1.2 OCHOBHBIE 3aKOHOMEPHOCTHU 3 DeMEHTEI XUMHAYECKOM OObscHEeHHE U POTHO3UPOBAHNE 3aBUCUMOCTH

MMPOTCKAHUA XUMHUYCCKUX
peakumit

TepMOJMHAMHKHU. 3aKkoH ['ecca.
CKOpOCTb XMMUUYECKON PEAKIINH.
@akTopBsl, BINAIOLINE HA CKOPOCTh
XUMHUYECKOHN peaklinu.

[ToHsITHE O XUMHUECKOM

paBHOBecuu, npuHuui Jle Ilarense.

OKHCITUTENBHO-BOCCTAHOBUTELHBIC
peaKiuu

CKOpPOCTH XMMUYECKON PEAKIUU OT Pa3IIMIHBIX
(baxTOpOB.

[Iporao3upoBaHre BO3MOXKHOCTH MPOTEKAHHS
XUMHUYECKHX PEaKLUi B pa3IMYHBIX YCIOBHSX.
CocraBieHre ypaBHEHUH OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEaKIUil ¢ UCIIOIb30BaHUEM
METO0/1a IEKTPOHHOTO OajaHca.

IIposedenue sxcnepumenma

— M3y4yeHne 3aBUCIMOCTH CKOPOCTH XUMUYECKOM
peaKIu OT Pa3INYHbIX PaKTOPOB.

— Pemenne skcriepiMeHTAIBHBIX 327129 TIO TEME
«OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHI.
Pewenue pacuémmuvix 3a0a4 pa3IMIHOTO YPOBHS
CJIO’)KHOCTH, B TOM YHCJIE€ OJMMIIHAJIHBIX, 110 TEME
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HaumenoBanue

Komnuectso OCHOBHBIE BHUJBI ACATCIIBHOCTHU
Ne pa3zenoB U TEM Coneprxanue o0OyueHus
oOyyJaronmxcs
y‘-I€6H01"0 npcaMcETa
«OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIIUI»

13 DNEKTPOIUTHUECKAS DNIEKTPONUTHYECKAs JUCCOLIHAITHSI. CocrapneHnue ypaBHEHUM AUCCOLMALIMK KUCIOT,
JIFCCOITHAITHS. XUMHUYECKUE PEAKIIUH B pACTBOPAX. IIEJI0YEH U COJICH, MOJHBIX U COKPAIIEHHBIX
XUMHUYECKHUE PEaKlNU B CuIbHBIC U CITA0BIC DJICKTPOIIUTHI. HMOHHBIX YpaBHEHUM peakiuii HOHHOTO OOMEHa,
pacTBopax CreneHp nucconyalny, KOHCTaHTa KPAaTKUX MOHHBIX YPABHEHUM PEAKIUH THAPOIN3A

muccoruanuu. MonHoe COJICH.

MPOU3BEJCHHUE BOABI. BOIOpOIHBIIM IIposedenue sxcnepumenma

IOKa3aTelb. — Peakuuu nonHoro ooMmeHa.

Peakiinu noHHOTO OOMEHA. — Pacno3naBaHue pacTBOPOB COJIEH C MOMOIIIBIO

I'mpponus conen MHMKATOpa.
— Pacno3HaBaHne HEOPraHMYECKHUX BEILIECTB C
MOMOIIbIO KAYECTBEHHBIX PEaKIMil Ha HOHBI.
— Pemenue sxcnepruMeHTaNbHBIX 33/1a4 110 TEME.
Pewenue kauecmeennvix 3a0au u pacuémuuix
3a0ay pa3TUYHBIX TUTIOB U YPOBHEH CIIOKHOCTH, B
TOM YHCJIE OJUMIINAIHBIX, IO TEME
«INEeKTPOIUTUYECKAS AUCCOLIUALIMS.
XUMHUYECKUE PEAKIIMU B PACTBOPAX)

Pazaen 2. Hemera/uibl M MX COEIUHEHHS

2.1 | O0mas xapaKTepUCTHKA OO0m1as xapakTepUCTHKA IIposedenue sxcnepumenma
XHUMUYECKHX DJIIEMCHTOB HEMETaJLIOB. — O3HaKkoMIIeHHE ¢ 00pa3IiaMu MPUPOTHBIX

VIIA-rpynnsl. ["anorenst

["anorensl. XJ0p U €ro BaKHEUIIINE
COEJIMHEHUS

XJIOPUJIOB (TAJIOT€HUIOB).

— M3yyeHue CBOMCTB COJITHON KUCIIOTBHI.

— KadecTBeHHbIE peakiiuu Ha XJIOpua-, OpoMuI- U
HOJUA-NOHBI.

— Ilomy4yeHue CoNstHOM KMCIIOThI, U3y4YEHHE €€
CBOWCTB.
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HaumenoBanue
pa3lieioB U TEM
y4eOHOTO TIpeIMeTa

KommnuecTtBo
4acoB

Coneprxanue o0OyueHus

OcHOBHBIE BUJIBI ACSITETLHOCTH
oOyyJaronmxcs

Pewenue kauecmsennwvix 3a0ay u pacuémmvix
3a0ay BBICOKOT'O YPOBHSI CJI0)KHOCTH U
OJIMMITUAJHBIX, 110 TeMe «[ aloreHp»

2.2

OO01mas xapakTepucTHKa
XUMHUYECKHUX 3JIEMCHTOB
VIA-rpymsl.

Cepa u e€ coequHEHUS

OO61mas xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB VIA-
rpynmnbl. Cepa u e€ BaxxHenme
COCTMHEHUS

IIposedenue sxcnepumenma

— M3yyeHne XuMHYECKHX CBOMCTB pa30aBIeHHOM
CEpPHOM KHUCIOTBI.

— IIpoBeeHre Ka4eCTBEHHBIX PEAKIIMi Ha
cynbu-, cymbGuT- U Cylibdhar-HoHbI

Pewenue kauecmseennvix 3a0au u pacuémmuvix
3a0ay pa3IU4YHbIX TUIIOB U YPOBHEH CII0KHOCTH, B
TOM YHCJIe OIMMITUAAHBIX 110 TeMe «Cepa u e
COCIMHEHUS»

HnousuoyanvHule unu epynnogvle npoexmsi no
meme «Cepa 1 ee COCTMHCHUS

2.3

OO61as xapakTepuCcTHKa
XHUMHYECKHUX JIEMEHTOB VA-
TPYIIIBL

A3oT, pocdop u ux
COCAUHCHUA

OO0m1as xapakTEPUCTHKA SJIEMEHTOB
VA-Tpynisl.

A30T 1 ero BakHeH1IHE COCAMHCHUS.

docthop u ero coeMHEHHS

IIposedenue sxcnepumenma

— M3yyeHne XuMHYECKUX CBOMCTB COJIEN
aMMOHHUSI.

— KavecTBeHHas peakiiysi Ha HIOH aMMOHHUS U
¢docdar-noH.

— IlonyueHne aMMuaka u U3y4eHuUe ero CBOMCTB.
— N3ydyeHune CBOMCTB a30THOM KHUCIIOTHI.
Pewenue xauecmeennuvix 3a0au u pacuémmvix
3a0au BHICOKOTO YPOBHSI CJIOXKHOCTH U
OJIUMITUAJHBIX IO TEME «A30T €r0 COeTUHEHUS»
Hnousuodyanvhvie unu epynnosvie npoeKkmsi no
meme «A30T, hochop 1 UX COCTUHECHHS

2.4

OO61mas xapakTepucTHKa
XUMHUYECKHX 3JIE€MEHTOB
IVA-rpynmsl.

OO0m1as xapaKTEPUCTHKA dJIEMEHTOB
IVA-Tpynms!.

Yraepon u ero BaxxHenmme
COCIUHCHHUS.

IIposeodenue sxcnepumenma
— AnicopO1Ms pacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM.
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HaumenoBanue
pa3lieioB U TEM
y4eOHOTO TIpeIMeTa

KommnuecTtBo
4acoB

Coneprxanue o0OyueHus

OcHOBHBIE BUJIBI ACSITETLHOCTH
oOyyJaronmxcs

Yrnepon 1 KpeMHUH, UX
COE/IMHEHUSI.

KpemHuii u ero BaxxuHenmme
COEIVHEHUS

— Ilonyuenue, coOupanue, pacro3HaBaHue U
M3y4EHHE CBOMCTB YIJIIEKUCIIOrO ra3a.

— B3aumMHbIe ipeBparieHus KapOOHATOB U
THIPOKApOOHATOB.

— KadecTBeHHBIE peakiiuu Ha KapOOHAT- U
CHJIMKAT-UOHBI.

— [Nonyuyenue okcuna yrinepona(IV) u usyuenue
€ro CBOMCTB.

— Pemienue sxcnepuMeHTaIbHBIX 3a/1a4 110 TEME
«Baxkueimme HeMeTanIbl ¥ UX COSTMHEHUS.
Pewenue kauecmeenmnvix 3a0au u pacuémuwix
3a0a4 pa3ITUYHBIX TUIIOB U YPOBHEH CIIOKHOCTH, B
TOM YHUCJIE OJIMMITUA/IHBIX, IO TEME «YTIIepoa 1
KPEMHUM U UX COCTUHECHUS

Pasne

J1 3. MeTaJJIbl M UX COeIMHEHUS

3.1

OO01me CBOMCTBA METAJIOB

OO0mmas xapakTepucTuKa
XUMHUYECKHUX DJIEMEHTOB — METAJIJIOB
Ha OCHOBaHUU UX IMOJOKEHHUS B
Ilepnonnueckoi cucreme
XUMHUYECKUX d1eMeHTOoB [. 1.
MenneneeBa U CTPOCHUS AaTOMOB.
OO01mure XuMHYECKHEe CBOMCTBA
METaJIJIOB

Koppo3sus meramios.

CniaBbl METAIIOB.

O61ue criocoOb! NOTy4YEeHHUs
METAJJIOB. DJIEKTPOJIN3

IIposedenue sxcnepumenma

— B3anmoelicTBre METAIIIOB C BOJIOMN, C
pacTBOpaMHM COJIEH U KUCTOT.

Pewenue kauecmeennvix 3a0ay u pacuémuuix
3a0ay pa3TUYHBIX TUTIOB U YPOBHEH CIIOKHOCTH, B
TOM YHCJIE OJUMITHAIHEIX, 110 TeMe «O01Iue
CBOMCTBA METAJJIOBY.

HnousuoyanvHule unu epynnosvie npoekmsi no
meme «CBOWCTBA METAJUIOB U UX TPUMEHEHUE»
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HaumenoBanue

KomnaectBo OCHOBHBIC BUABI ACATCIIBHOCTU
Ne pa3zenoB U TEM Coneprxanue o0OyueHus
4acoB oOy4aromuxcs
y‘-I€6H01“O npcaMcETa
3.2 Baxwuelime MeTaibl 1 UX ) Meramnst A-rpynm. Llenounsie IIposedenue sxcnepumenma
COETMHEHUS METaJUIbl U UX BaXXHEHIINE — OkpaiimBanue MjIaMeHu COJIIMU METaJLIOB.
coenuHenus. lllenounozemenbHbIe — B3aumopeiicTBue THAPOKCHIOB HATPUS U
MeTaJlJIbl, MATHUH U UX Ba)KHEHIIME | Kaiblus ¢ okcuoMm yriepoaa(IV) u kucinoramu.
COCJTMHEHUSI. — HccnenoBanue cBOicTB KapOOHATOB U
AJIIOMUHUH U €r0 BaXKHEHIINE TUAPOKAPOOHATOB KAJBIIUSA, )KECTKOM BOJIBI.
COCJTMHEHUSI. — HccnenoBanue aM(poTepHBIX CBOWCTB
Mertamnst b-rpynmn. Meas u cepebpo | THIPOKCHUIOB AIFOMUHUS U [IUHKA.
U UX BaXHEHIINE COCUHEHUS. — M3yuyeHue nporeccoB NoJIy4eHUs THIPOKCUIO0B
[{uHk 1 ero BaxHenmme JKeJeza, X XUMUYECKUX CBOMCTB.
coenuHenus. XKeneso u ero — XécTkocTh BOJBI U METOABI €€ YCTPAHEHHUS.
BOKHEUIIINE COCTMHEHUS — Pemmenue sxcriepuMeHTaIbHBIX 33/1a4 10 TEME
«BaxHelmme MeTaJluIbl U UX COCTUHEHUS.
— KauecTBeHHbIE peakIuu Ha MOHBI MarHus,
KaJIBIIMS, ATFOMUHMS, [IMHKA, Kene3a(2+),
xene3a(3+), menu(2+), cepedpa(+1).
Pewenue kauecmsenuvix 3a0au u pacuémuulx
3a0ay4 pa3TUIHBIX TUIIOB U YPOBHEHN CIIOKHOCTH, B
TOM YHCJI€ OJIMMIUAAHBIX, IO TeMe «MeTallibl U
WX COCIUHECHUSI
HnousuoyanvHvle unu epynnogvle npoexkmul no
meme «BakHeWme MeTauibl U UX COSTMHEHUSD)
Pasznen 4. Xumusi u okpy:kamomas cpeaa
4.1 BemecTBa n matepuaisl B 2 Baxwneimme BemecTsa u Buvinoanenue sxcnepumenma

JKA3HU 4EJIOBEKA.
OCHOBBI YKOJIOTUYECKOM
TPaMOTHOCTH

MaTepHaibl, 00J1acTu uX
MIPUMEHEHHUS.

HoBsle MaTepuaibl U TEXHOJIOTHH.
[IpuHIUIIBI «3EJIEHON XUMUN».
X¥MHS U 300pOBbE. IKOJIOTHUECKHE
po0JIEMbI, CBSI3aHHBIE C

— Omnpenenenre KUCIOTHOCTH IPUPOTHBIX BOJL.
— MozenupoBanue nmporecca 00pa3oBaHus
KHCIIOTHOTO JIOXK/Is, U3YYEHUE €TO BO3JCHCTBHS
Ha MaTepyabl

Hnousuodyanvhvie unu epynnosgvie npoexmol no
meme
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HaumenoBanue
KomnaectBo OCHOBHBIC BUABI ACATCIIBHOCTU
Ne pa3zenoB U TEM Coneprxanue o0OyueHus
4acoB oOy4aromuxcs
y4eOHOTO TIpeIMeTa
COEJIMHEHUSIMU YIJIEpO/ia, a30Ta, «BemecTBa 1 MaTepuabl B dKU3HU YEIOBEKA.
CEpBbI, TXKEJBIX METAJIIOB OCHOBBI 3KOJIOTUYECKOM IrPaMOTHOCTH
Pasznea 5. O0001enye 3HaHMI
5.1 | IloBTOopenue u 0600IICHIE 4 [ToBTOpEeHME M 0000IIICHNE 3HAHUH, Buvinonanenue sxkcnepumenma
3HAaHUH OCHOBHBIX Pa3/ICIIOB IMOJIyY€HHBIX IIpH U3YYCHHUH Kypca — Pelenue sxcriepuMeHTanbHBIX 3a/1a4 110
KypcoB 8-9 kiaccos XUMHHU 8—9 Kj1accoB TeMme «MeTansl, HeMeTaJlJIbl ¥ UX
COEIMHEHUS»
Pewenue kauecmsenmnvix 3a0au u
pacuémmuuix 3a0a4 Pa3IUIHbIX TUTIOB U
YPOBHEH CII0KHOCTH, B TOM YHUCJIE
OJIMMITUAHBIX, TT0 U3yYEHHBIM TEMaM
KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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