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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma kypca BHEYpOUHOU AEATEIbHOCTH « XUMHUSI B IKCIIEPUMEHTAX U 3a7a4ax»»

cocTaBiieHa 111 8—9 Ki1accoB Ha OCHOBE MOJIOKEHUH U TPeOOBaHUIA:

®denepaabHOr0 rocy1apCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO OOIIEro
oOpa3zoBanusi (yTBEp)KIEH MpukazoM MwuHHUCTEpcTBa mpocBelieHuss Poccuiickoi
®deneparuu oT 31 mas 2021 r. Ne 287);

denepanbHO  00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO OOIETOo 00pa3oBaHMS
(yrBepkmena mpukazomM MunnpocBemienuss Poccum ot 18.05.2023  Ne  370;
3apeructpupoBano B Muntocte Poccuu 12.07.2023 Ne 74223).

[Ipu pas3paboTke TIporpaMMbl  HCIIOJB30BAINCH  CIACAYIOIMNE HOPMATHUBHBIC
JTOKYMEHTHI:

Vka3 Ilpesunenta Poccuiickoit ®enepaumu ot 28.02.2024 r. Ne 145 «O
CrpaTeruu Hay4HO-TEXHOJOTHYECKOTo pa3Butus Poccuiickoit deneparmm;

KoMriekcHbIN T1aH MEPONPUSTHI MO TMOBBIIMICHUIO KayecTBa MaTEMaTHUYeCKOro U
€CTECTBEHHO-HAyyHOTro oOpa3zoBanust Ha mnepuojg g0 2030 roma  (yTBepkaéH
pacriopsbkenueMm IlpaButensctBa Poccuiickoit ®Deneparuu ot 19 Hos0ps 2024 rona
Ne 3333-p).

Ha usydenue kypca BHEYpOUHOU JAEATEIBHOCTU « XUMHUSA B DKCIIEPUMEHTAX U 3a/1a4ax»
otBoauTCs 68 yacos (1o 34 yaca ) B 8 u 9 kiaccax (mo 1 yacy B Heneo).

AKTYaJIbHOCTH Kypca

AKTyaJIbHOCTb KypCa BHEYPOUHOU JEATEIBHOCTH «XHMHUS B DKCHEPUMEHTAX M
3a1ayax» 00ycioBiIeHa HEOOXOIUMOCTBIO pa3pabOTKU CHEUAIBHBIX IPOrpaMM O0yUEeHHS
M BOCHOUTAHUS, CIHOCOOCTBYIOIIMX IMOBBIIIEHUIO KayecTBa MAaTE€MaTHYeCKOro U
€CTECTBEHHO-HAYYHOI'0 00pa3oBaHus, B TOM 4YHCJIE NPEIyCMAaTPUBAIOLIMX YIIyOJIeHHOE
U3y4eHHEe y4eOHOro nmpeaMera « XuMus.

[Ipenyaraemplil Kypc BHEYPOUHOM JIESITEIBHOCTHU JOMOJHAET U PaCIIMPSAET IPOTPaMMy
Kypca XUMHH 0a30BOro ypoBHA. Peanmmzarusi mporpamMmbl MO3BOJIUT BBIUTH 32 PaMKHU
M3Y4YeHUsI XUMHHM Ha 0a30BOM YPOBHE, MCMOJB3Yys (OPMBI, OTIUYHBICE OT YPOUHBIX, U
obecreunTs yriay0JeHHOEe U3yUYeHHEe XUMUU Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHUsl.

[Iporpamma Kypca mpemycMaTpuUBaeT OPraHU3allMI0 Pa3HOOOpPA3HOU JAESITEIIbHOCTU
oOy4Jaronuxcsi, UX aKTUBHOCTh U CaMOCTOATEIBbHOCTh, COYETAET HHIWBUAYAIbHYIO H
IpynnoByo padoTy, MPeANoaraeT NPOEKTHYIO U UCCIEN0BATENbCKYIO IEATEIbHOCTb.

B nepByto odepenr mporpamMma yaensieT 0co00€ BHHUMAHHE  BBITIOJIHEHHUIO
0Oy4arOIIMMUCS XMMUYECKOTO SKCIIEPUMEHTa — JJAaOOPATOPHBIX OMBITOB M MPAKTUYECKUX
paboT, YTO MO3BOJUT UM Ha MPAKTUKE U3YUUTh 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX
MPOIIECCOB, Pa3BUTh MNPAKTUUYECKHUE YMEHHUS W HABBIKM IUIAHUPOBAHUS, MOATOTOBKH,
MIPOBEJICHUSI, aHAJIN3a U UHTEPIPETAIUU MTOTYUYECHHBIX YKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB,
HAyYUTHCS] IPUMEHSITh TCOPETUUCCKUE 3HAHUS I OOBSICHEHUSI XUMUYECKUX TPOIIECCOB,
MPOUCXOJAIIMX B TOM YHCIE€ B CUTyalUsX >KU3HEHHOro Xxapakrtepa. Oco3HaHHOE
BBITIOJIHEHHE  XUMHUYECKHX OJKCHEPUMEHTAIBHBIX paboT Oymer cmocoOCTBOBATh
MOBBIIIEHWIO MOTHBAllMM K H3YyYECHHIO XUMHUU. [IporpamMmoil MpeaycMOTpPEHO TaKxKe
perieHre 00yJaromMMUCS KAdyeCTBEHHBIX W KOJMYECTBEHHBIX PA3JIUYHBIX THUIIOB U



YPOBHEH CJIOKHOCTH, B TOM YHCJIE€ OJUMIIMAHBIX. BBINOJHEHUI0O XHUMUYECKOTO
AKCIIEPUMEHTa U PEUICHUIO 3a/iay 00s3aTEeNbHO JOJIKHO MPEIUIECTBOBATH 3HAKOMCTBO
00y4aronuxcsi CO CBSI3aHHBIMHU C HUMH 3JIEMEHTAMU COJACPIKAHUS.

[Iporpamma kypca BHEYpOUHOU JEATETLHOCTH « XUMHUSI B IKCIIEPUMEHTAX U 3a7a4ax»
MOXXET ObITh BOCTpeOOBaHa OOYYAIOMIMMUCS, KOTOPblE MOTHBUPOBAHBI K OCO3HAHHOMY
BBIOOpPY Mpodeccuit, CBA3aHHBIX C MPUMEHEHHUEM XUMHYECKUX 3HAHUM.

Leab 1 3a1a4u Kypca BHEYPOYHOM AeATEJIbHOCTH

[lens maHHOW TporpamMmbl — OOECIEUUTh WHIWBHIYAIbHBIC TOTPEOHOCTH
0OyJaronuxcsi B U3YYCHUM XUMUU B YCIIOBHSX, KOTJa YUCOHBIN MIaH 0Opa30BaTEIbHOM
OpraHU3alliH MPEAYyCMAaTPUBACT U3yUEHUE YUeOHOTO IIpeIMETa

«XHUMUD» TOIBKO Ha 0230BOM YPOBHE.

[Tpennaracmas nmporpamma YYHUTHIBACT TICUXOJIOTO-TICIarOTHICCKHEC
O0COOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOW Kareropuum oOydaronimxcs. Ee ocBoeHue
CIIOCOOCTBYET Pa3BUTHIO Yy OOyYarONIMXCs HHTEpeca K HM3YyYeHHIO XUMHH U cdepam
JESTEIbHOCTH, CBSI3aHHBIM C  XUMHEH, MOTHUBAIlMM K OCO3HAaHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABICHHOCTH JATBHEHUIIIETO O0yUeHUSI.

N3yyenue Kypca HarpaBieHO Ha (POPMUPOBAHHE:

— CHCTEMBl XUMHUYECKHX 3HAHWH KaK KOMIIOHCHTAa €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, KaK OCHOBBI /TSI TTIOHUMaHUSI XUMHYECKOW CTOPOHBI SIBJICHUH OKPYKAIOIIETO MHPA,
OCBOCHHE SI3bIKA HAYKU;

— WHTEJUICKTYyaJIbHBIX CIIOCOOHOCTEH M MHTEPECOB OOYYaIOIIUXCS, HA IMPOJIOJDKCHUE
oOy4eHHs Ha YPOBHE CpeTHEro 0011ero 00pa3oBaHUsl.

B pamkax penieHusi OCHOBHBIX 3aj[a4 TPOrPaMMBbI JJOJIKHO OBITh 00€CIIEYEeHO:

— npuoOieHne  oOydJaromuxcsi K CaMOCTOSITEIbHOM  TO3HABAaTEIbHOM |
MCCJIEI0BATENbCKOM NeATETbHOCTH, K HAYYHBIM METOJIaM TTO3HAHUS;

— (hpopmMupoBaHUE MOTHUBAIIMK U PA3BUTHE CIIOCOOHOCTEN K M3YUCHUIO XUMUU;

— ¢opmupoBanue o0meH (YHKIIMOHAIBHOW M €CTECTBEHHO-HAYyYHON I'PaMOTHOCTH, B
TOM 4YHCJIC YMEHUU OOBSICHATHh W OIEHWBATH SIBJICHUS OKPYXKAIOIIETO MHUPA, UCIIOIB3YS
3HAHWS W OIBIT, TMOJYYEHHbIE TPH HM3YyYCHUH XUMHUHU, MPUMEHATH WX TMPU PEIICHUA
Mpo0JIEM B MIOBCETHEBHOM JKU3HU M TPYIOBOU NEATEIHHOCTH;

— OCO3HaHWE OOYYAIOIIMMKCS I[IEHHOCTH XWMHWYECKMX 3HAHWUW B KU3HHM YEIIOBEKa,
MTOBBINICHUE YPOBHS AKOJOTUYECKON KYJIbTYpPbhl, HEIPUIATHE JECHCTBUN, IPUHOCAIINX BpPET
OKPYXaIOIIEH CPENIC U 3I0POBBIO JIIOEH;

— nmpuoOpeTeHne OOyJarOMMMHUCS OIbITa CaMOTO3HAHUSA, KIIOUECBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIHH ), HEOOXOAUMBIX JIJISI PA3JIUYHBIX BUIOB JIEATEITHHOCTH.

®opMbI IPOBEICHU 3AHATUI

®opmbl  1EATENBHOCTH  OOydYalOIIMXCSl  NPEeIyCMAaTPUBAIOT  AaKTHUBHOCTh U
CaMOCTOSITENIBHOCTh, ~ COYETAIOT  HMHAUBUAYAJIbHYIO W TPYIIOBYI0  pabOTHL
CTpyKTypupOBaHHE TEMATHYECKOTO MUIAHUPOBAHUS B MIPOIPAMME COOTBETCTBYET MOPSAIAKY
M3Y4YEHUs pa3[eloB U TEM XUMHUH Ha 0a30BOM YPOBHE B OCHOBHOI IIKOJIE U 00ECIeYnBaeT
TE€M CaMbIM IIPEEMCTBEHHOCTh YPOUYHON U BHEYPOUHOU JI€ATEIIbHOCTH.



[IpakTryeckue 3aHITUS C SIEMEHTAMU UTP U UTPOBBIX AJIEMEHTOB, JUAAKTUYECKUX
U pa3AaTOYHBIX MaTEPUAIOB, CAMOCTOSTENbHAA padoTa (MHANMBUIYalbHAS U TPYIIIOBas).
B kak11oM 3aHSITHH MPOCIIEKUBAIOTCS JBE YACTH:
- TeOpeTHYEeCcKasi;
- IPAKTUYECKasl.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOYHOM
AEATEJBHOCTU «XUMHUSA B IKCIHIEPUMEHTAX U 3AJAYAX»

Peanusanus nporpaMMsl Kypca BHEYPOUHOU JIEATENBHOCTH «XUMHSI B SKCIIEPUMEHTaX
U 3a/7layax» HampaBlieHa Ha oOOecreueHue TOCTKEHHS OOydJaromMMUCS JTUYHOCTHBIX,
METaIpeAMETHBIX U ITPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe socnumanue:

— MPOSIBJICHUE [IEHHOCTHOI'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, HAYYHOMY
Y NCTOPUYECKOMY HACIIEINIO;

— MOHUMAaHHe 3HaYEHUS XUMHYECKON HAayKHh B >KM3HU COBPEMEHHOIO
oO11ecTBa, B pa3BUTHH 3KOHOMUKHU Poccuu 1 CBOETO pEermoHa;

— CIIOCOOHOCTD BIA/IETh JOCTOBEPHON MH(POPMALIMEN O MEPENOBBIX JOCTHKEHUAX U
OTKPBITUSAX MUPOBOU M OT€UYECTBEHHON XUMUU;

— 3aMHTEPECOBAHHOCTh B HAay4yHbIX 3HaHUAX OO0 YCTpOHCTBE MHUpA U
00IIIeCTBa;

2) 2paXrcOancko20 60CNUMAHUSL.

— MPEACTABJICHUE O COLMAIBHBIX HOPMAX W MPAaBHIIAX MEKIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTHBE, KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOM, yueOHO-
HCCJIEI0BATENBCKON, TBOPUECKON U JPYTMX BUIAX ACSTEIBHOCTH;

— TOTOBHOCTh K pPa3HOOOpa3HONM COBMECTHOM JEATEIbHOCTH TPU BBIIOJHEHUU
y4eOHbIX, MO3HABATEIbHBIX 33/1a4, BBHIINOJIHEHUN XUMHUYECKUX HKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB;

— CTpeMJIEHME K B3aMMOIOHMMAHUIO W B3aMMONOMOIIM B IIpolecce Y4yeOHOM
JEeSATEeIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEAECHUE W MOCTYNKHA CBOUX TOBApHUILEH C
MO3ULIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) popmuposanue yennocmu HayuHO20 NO3HAHUSL

— MHPOBO33PEHUYECKHE TMIPEACTABICHHUS O BEHIECTBE M XUMHUYECKOM peaKkilui,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKd M HEOOXOJuUMbIE MJis
ITOHUMAaHUs CYIIIHOCTU HAy4YHON KapTUHBI MUPA;

— OCO3HAHWE IIEHHOCTH HAy4YHOI'0 IO3HAaHWA Ui Pa3BUTHS KaXJOro 4YeJIOBEKa U
MIPOU3BOJUTENIbHBIX CHJI OOIECTBA B LIEJIOM, POJIM M MECTa HAyKu «XUMUS» B CHUCTEME
HAay4YHbIX IPEJCTABICHUNA O 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOIBI, B3aWMOCBS3IX
YEJI0OBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENION;

4) 6ocnumanue Kyaibmypbl 300pOGbSi.

— OCO3HAaHUE IEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKA Ha 3/10pOBbII 00pa3 KU3HH;

— OCO3HaHUE HEOOXOJIUMOCTH COOJIIOJICHUS TTPaBUJl OE30MaCHOCTH MPU OOpAIICHUHU C
XUMUYECKMMHU BEIIECTBAMU B YUYEOHBIX U )KU3HEHHBIX CUTYAIHUIX;



5) mpyoosoe socnumanue:

— (hopmMupoBaHME 1IEHHOCTHOTO OTHOILIEHHUS K TPYAOBOW JESITENIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YEIOBEKa M K MCCIIEI0OBATEIbCKON IEATEIbHOCTH KaK BBICOKO
BOCTpeOOBaHHOM B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE HHTepeca K mpodeccusiM, CBA3aHHBIM C XHUMHEH, B TOM YHUCIE K
npodeccusiM HayuyHOI cdepbl, 0CO3HAHNE BO3MOKHOCTH cCaMOpeain3alliu B 3Toi chepe;

6) axonoeuueckoe 6ocnumanue:

— OCO3HaHUE HEOOXOJUMOCTH OTHOIIEHUS K MPHUPOJE KAaK HCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIIECTBOBAHMS;

— MPUOOPETEHUE ONbITa IUIAHUPOBAHUS TIOCTYNKOB M OIEHKM HX BO3MOXHBIX
MIOCJIEACTBUM JIJIsl OKPYKAIOIIEH CPeIbl;

— CIOCOOHOCTH MIPUMEHSTH 3HAHUS, TIOJTyYaeMble TTPH U3YICHUH XUMUH, TSI PEIICHUS
3a/1a4, CBSI3AHHBIX C OKPYXKAIOIIEN CPEIou;

— AKTHUBHOE HETIPUATHUE IEUCTBUN, IPUHOCIIINX BPEN OKPYKAIOILIEH CPEJIE;

— TOTOBHOCTh K YYaCTHIO B MPAKTUUYECKOW JEATEIBHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3osbie nozuveckue delicmeus:

— PacKpbIBaTh CMBICI XUMUYECKUX MOHSATUHN (BBIICIATH UX CYIIECTBEHHBIC TPU3HAKH,
YCTaHABIIMBATh B3aUMOCBS3b C APYTUMHU MOHATUSIMU);

— aHaJM3UpOBaTh, CPABHUBATH, 0000IATh, BHIOMPATh OCHOBAHMS JIJIs KiIacCU(PUKAIIMU
Y CHUCTEMATHU3AIMU XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIU;

— yCTaHaBJIUBATh MPUYMHHO-CIICACTBEHHBIC CBSI3U MEXKYy 00OBEKTaMU U3YUCHHUS,

— CTPOUTH JIOTUUECKHE PACCYKJICHUS (MHIYKTUBHBIC, I€TyKTUBHbIE, TI0 AaHAJIOTUN);

— TpeaJiaraTh KPUTEPUH W BBISBISATH OOIIME 3aKOHOMEPHOCTH W TMPOTUBOPEYHS B
M3y4aeMbIX MPoIeccax U SIBJICHUSIX;

— JleNlaTh BBIBOJIbI U 3aKJIFOYEHUS, YMEHUS IPUMEHSITh B MIPOIIECCE MO3HAHUS TTOHATHS
(IpeaMeTHbIE U METaNpPEeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJECIIU, UCIIOIb3yEMbIE B
XUMHUHU, TPeoO0pa3oBbIBaTh MOJICTbHbBIC MPEICTABICHUS (XUMUUYECKUN 3HAK, XMMUYECKas
dhopmyiia, ypaBHEHHE XUMUYECKON PEAKIIUN ) TIPU PEIICHUH YUYeOHBIX 3a]1a4;

— XapaKTepHu30BaTh H3yyaeMble XUMUYECKHE BEIIECTBA M XHUMHUYECKHUE PEaKIHH C
Y4ETOM MOJICNIbHBIX MPEACTABICHUM.
ba3zosbie uccnedosamenscKue oelicmeus:

— MPUMEHATHh METOJbl HAYYHOTO MO3HAHUS BEIIECTB U SIBIICHUM HA SMIIUPUYECKOM U
TEOPETUYSCKOM YPOBHSIX B y4eOHOM MO3HABATEIHLHON W MPOEKTHO- HMCCICIOBATEIBCKON
NEeATEIIbHOCTH;
aHaau3upoBaTh (aKThl, BBIABIATE M (HOPMYJIUPOBATH MPOOJIEeMY, ONPEACNiTh Ielb U
3a/1a4d, COOTBETCTBYIOIIME PEHICHUIO MPOOJIeMbl, Tpeyiaratb OMUCATEIbHYI0 WU
OOBSICHUTEIILHYIO THUIIOTE3Y M OCYIIECTBIIATH €€ MPOBEPKY;

MPOBOJUTL W3MEPEHUS HEOOXOAUMBIX MapamMeTPOB, BBHIYUCIICHUS, MOJICTUPOBAHUE,
HaOJMIOIGHUST W OKCIEPUMEHTHl  (peajbHble U  MBICICHHBIC), CaMOCTOSITEIHHO
MIPOTHO3UPOBATh Pe3yJIbTaThl, (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJIBI MO pe3yJibTaTaM
MIPOBEICHHOTO OTBITA, UCCIICIOBAHUSI, COCTABIISITH OTYET O MIPOJICTaHHON padboTe;

Paboma c uHgopmayueli:



— OpPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX WH(pOpMalUuu (HAYyYHO-TIOMYJspHAs
JIUTEpaTypa XUMUYECKOI0 COAepKaHus, CIIpaBOYHbIE TocoOusi, pecypcsl HTepHEeTa);

— aHamu3UpOBaTh MHGOPMAIMIO M KPUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEYUBOCTh, OTOMPATh W HWHTEPHPETUPOBATH HH(OpPMAIUIO, 3HAYUMYIO IS
penieHus yueOHoM 3a1auu;

— MPUMEHATH pa3Iu4Hble METO/bl, HHCTPYMEHTHI U 3alpoChl MPU MOUCKE U 0TOOpE
uH(GOpMAIIMN WU JAHHBIX U3 UCTOYHUKOB C YYE€TOM MPEUIOKEHHON ydeOHOU 3ajauu U
3a/IaHHBIX KPUTEPUEB;

— BBIOMPATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH NH(POPMALIUIO
pa3INyYHBIX BUAOB U (GOpM IMpencTaBieHHs (CXeMbl, rpaduku, TuarpaMMmbl, TaOJHIIbI,
PUCYHKH U Apyrue GOpMBI);

— WCIOJb30BaTh HAY4YHBIA S3bIK B KAayeCTBE CpPEACTBA PabOTBI € XHUMHYECKOM
uHpopMaImen;

— MPUMEHATh 3HAKU U CHUMBOJIbI, (QopMyJbl, abOpeBUATYpHI, HOMEHKJIATYpY,
MCIIOJIb30BaTh U Mpeo0pa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJCTBA HATIISTHOCTH.
KommyHukamuseHble yHugsepcanbHble y4ebHoble Oelicmaus:

— YMEHHE 3aJaBaTh BOIPOCHI (B Xon€ aAuanora U (Wiu) JUCKYCCHHM) IO CYLIECTBY
oOcyknaemMol TeMbl, (OPMYJIMPOBATH CBOU MNPEIJIOKEHHUS OTHOCUTEIIBHO BBIITOJIHEHUS
MPEUTOKEHHON 3a]1a4u;

— NpuOOpETEeHUE OMbITa NPE3ECHTAUUN PE3YJbTATOB BBIITOJIHEHHUS XHUMHYECKOIO
AKCIIEpUMEHTa (JJa00paTOPHOTO OMbITA, JIA0OPATOPHOM PaObOTHI 110 UCCIICIOBAHUIO CBOMCTB
BEIIIECTB, Y4EOHOTO MIPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMU I103HABATEIbHOU H
MCCJIEI0BATENbCKOM JIESTENbHOCTU TMPU PELIEHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE
y4u€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIUK (0OCYXIEHHUS, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbD», KOOPIAWHALIUS COBMECTHBIX ACHCTBUM, ONIPENEICHUE KPUTEPUEB T10
OIICHKE KaueCTBa BBHIITOJIHEHHON PabOThI U IPYTHE).

PezynamusHele yHugepcanbHbie yyebHbie Oelicmeus:

— YMEHUE CaMOCTOSITEIBHO ONpPENEsATh LEIu  JESATENbHOCTH, ILJIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJMPOBATH M TNPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesTEeNbHOCTh, BbIOMpAaTh HaubOosee >(PPEKTHBHBIE CHOCOOBI pEIIEHUsS YYEOHBIX U
MO3HABATENIbHBIX  33Ja4, CaMOCTOSITEIbHO  COCTaBJISTh  WJIM  KOPPEKTUPOBATh
MIPEUIOKEHHBI aJITOPUTM JIEUCTBUU IIPU BBIITOJHEHUN 3aJaHUM C YYETOM ITOIYYEHHUS
HOBBIX 3HaHUWA 00 wu3yyaeMbIX OOBEKTaxX — BEIIeCTBAX M pPEaKUUsAX, OIEHUBATH
COOTBETCTBHE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOM IIeJIM, YMEHUE MCIOJb30BATh U
aHAJIM3UPOBATh KOHTEKCTHI, MpEAJIaraéMble B YCJIOBUM 33JaHUl. — CaMOCTOSITEJIbHO
BBHIOMpPATh CMOCOO pelieHuss y4dyeOHOM 3amayu  (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOUpaTh HauOoyiee MOAXOIANIMM C YYEeTOM CaMOCTOSITENIBHO BbIIEICHHBIX
KpUTEPUEB), INIAHUPOBATH CBOIO pabOTy MpH pelleHUuH Y4eOHOM MM HCCIeI0BaTEeNbCKON
3a/1a4yu.

HPEAMETHBIE PE3YJIbTATDBI

K koniy oOywyeHuss B 8 KJlacce mnpeaMeTHble pe3yJbTaThl H3y4Y€HHUS Kypca
BHEYPOUHOI JEATENTbHOCTH «XHMHUS B HKCIEPUMEHTaX M 3ajlayax» JOJDKHBI OTpa)xaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOUTUXCS YMEHUIA:



pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKMX MOHSTHUH: aTOM, MOJIEKyJla, XUMHUYECKUM
ANEMEHT, METAJUI, HEMETAILJI, AJJIOTPOIIHUSL, TPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJHOPOJIHAS), BaJIECHTHOCTh, OTHOCUTEINIbHASE aTOMHAs U MOJIEKYJISIpHAS
Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHas Macca, MaccoBas J0Js XHUMHYECKOIrO
AJIEeMEHTa B COEAMHEHUH, MOJSPHBIA 00BEM, OTHOCUTENbHAS MJIOTHOCTh Ia30B, OKCHII,
KHUCIIOTa, OCHOBAHUE,COJb, aM(OTEPHBIA OKCHJ, aM(OTEpPHBIM THAPOKCHUJ, XUMHUYECKas
peakius, KiIacCU(pUKalMs peaklHil: peakMu COCIUHEHHUs, pPEeaKUuu pPa3IoKeHUs,
peaklUMM 3aMELICHUs, pPeakUuu OOMEHa, 3K30- U SHAOTEPMUYECKHE PEAKIUU; TEIIOBOU
s deKT peakuuu; siIPO aroma, dJIEKTPOHHBIN CJION aToMma, aTOMHas OpOHTalb, Paanuyc
aToMa, XMMHUYECKasl CBsA3b, MOJISIPHAS W HEMOJIIPHAs KOBAJICHTHAS CBS3b, MOHHAsI CBSI3b,
WOH, KaTHOH, aHUOH, PacTBOp, MAacCOBasl JOJs BellecTBa (MPOLUEHTHAs KOHIEHTPALKs) B
pacTBOpe, MOJIAPHAsl KOHIIEHTpauus BEIIECTBA B PAaCTBOPE; IAJIEKTPOOTPULIATEIBHOCTD,
CTEIIEHb OKHUCJICHUS, OKHMCIMTEIM W BOCCTAHOBUTEIM, OKHUCICHHE W BOCCTAaHOBIICHHUE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIEC PEAKIIMU, METO/I AJIEKTPOHHOI0 OanaHca;

— WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUA U MPUMEHSATH 3TH
MOHATHS TIPY ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

— HWCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY ISl COCTaBJCHHS (OpMYJT BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKLINM;

— ONpEeNEeNsATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTEIEHb
OKHUCJICHUSI JJIEMEHTOB B OWHApHBIX COCIMHEHMSIX, MPUHAJIC)KHOCTh BEIIECTB K
ONpENETICHHOMY KJIacCy COE€IMHEHMM 1o (opMylaM, BHIbBl XHUMHYECKOM CBA3U
(KOBaJIEHTHOW U MOHHO) B HEOPTaHUYECKUX COCTMHEHUSX;

— PpacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMS MAacCChl BELIECTB, MOCTOSHCTBA COCTABA,
[Tepuonnueckoro 3akonHa JI.M. MenneneeBa, aTOMHO-MOJEKYJSAPHOM TEOPHUM, 3aKOHA
ABOTaJIpo U €ro CJIEACTBUN, MPEACTABICHUNA O HAYYHBIX METOAaX MO3HAHUS, B TOM YHCIIC
AKCIEPUMEHTAIIbHBIX U TEOPETUYECKUX METOAaX HCCIEIOBAHMS BEIIECTB W M3Yy4YEHUS
XAMHUYECKHUX PEaKIIUM;

— JIEMOHCTPUPOBATH MOHHUMAaHUE MEPUOANUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT WX MOJIOKEHUS B [leproauyeckoil cucteMe: OMUChIBATh U XapaKTEPU30BATh
tabnuunyio Qgopmy Ileproguyeckolt CUCTEMBI XUMHUYECKHX DJEMEHTOB: Ppa3jiMyaTrh
MOHSITUS «TJIaBHAS TOATPYTINA (A-TpyIina)y» u
«mmobounas mnonrpynmna (b-rpynma)», «manbie mnepuonb» U «OOJBIIME TIEPUOIBDY,
COOTHOCUTh 0003HaueHHUs, KOTOpble uUMEIOTCs B Tabmuie «llepuogmyeckas cucrema

xumudeckuxasneMentoB .M. MeHnneneeBay, Cc YHCJIOBBIMU
XapaKTePUCTUKAMHU CTPOEHHUS aTOMOB XHMMHMUYECKHUX JJIEMEHTOB (COCTaB W 3apsll sjpa,
oOl1ee Yucio 3IEKTPOHOB M PACTPENCICHUE UX MO JIEKTPOHHBIM CJHOAM); — OOBSICHATH
CBSI3b TMOJIOKEHHS dieMeHTa B llepuogumueckoit cucremMe ¢ pacnpeneiieHueM
AJIEKTPOHOB MO YHEPreTUUYECKUM YPOBHSIM, MOJAYPOBHSIM M OpOUTANIIM aTOMOB TEPBBIX
YETBIPEX MEePHUOIOB,;

— KJIacCU(PUITUPOBATh  XUMHYECKHE  DJIEMEHTHI, HEOPTaHWYECKHUE  BEIIECTBA,
XUMUYECKUE peakluu (M0 YHUCIy M COCTaBYy YYAacCTBYIOIIMX B PEAKIMU BELIECTB, IO
TeroBoMy b dexTy);

— XapakTepu30BaTh (OMUCHIBATH) (PU3WYECKUE M XUMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB: KHUCJIOPO/Ia, BOJIOPOJA, BOJBI, OOIINE XUMUYECKHNE CBOMCTBA OKCUIOB,



KHCJIOT, OCHOBaHWUW M COJIeH, TEHETUYECKYI0 CBS3b MEXKIy HHUMH, TOITBEpPKAAs
IpUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

— ONUCHIBAThH POJIb KUCIOPOa, BOAOPOAA U BOJBI B MPUPOJHBIX IMPOIeccaX, B KUBBIX
OpraHu3Max, UX MPUMEHEHUE B PA3IMYHBIX OTPACISAX MPOMBINUIEHHOCTH, BO3MOKHOE
UCIIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

— OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa U
CTPOEHHS, BOBMOXXHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3IMYHBIX YCIOBUSAX;

— BBIUUCTSATh OTHOCHUTEIBHYIO MOJCKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MAacCy CMECH, MOJBHYIO JOJII0 XHMHYECKOrO 3JIEMEHTa B COEIWHEHHUH,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO »JJIeMeHTa 1o (opMysie COEAMHEHUs, HaXOAUTh
npocTeiiiyo GopMyny BelIECTBAa MO MAacCCOBBIM HIIM MOJBHBIM JIOJSM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJSIPHYIO KOHLIEHTPALMIO BEHIECTBA B PACTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYIECKON PEaKITny;

— pemiath pacyETHBIC 3a/1a4 MO0 U3y4YaeMbIM TEMaM Kypca XUMHUH Pa3IMUHbIX TUIIOB U
YPOBHS CIIO)KHOCTH, B TOM YHUCJE OJUMIIMAHBIC, BHIOUpas aJeKBaTHYIO (PU3HUECKYIO
MOJIeJIb, C HUCIIOJIb30BAaHUEM 3aKOHOB M (POPMYII, CBA3BIBAIOIIUX
(bu3NYeCcKUe BEIIUYNHBL;

— MPUMEHATH OCHOBHBIE OIEpaIlU MBICIUTEIHHON JESTEILHOCTH — aHANIU3 U CUHTE3,
CpaBHEHHUE, O000O0IlEeHHe, CHUCTEeMATHU3aIMIO, KIACCU(PUKAIINIO, BBISBICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3ed — JIJI1 M3Y4YEHUS CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHBIE METOJIbI TIO3HAHMS — HAOIIOACHHUE, W3MEpPEHHUE, MOJCIUPOBAHHE,
AKCIEPUMEHT (peaibHbIN U MBICIICHHBIN) — JIJIs1 OCBOECHUS YUYEOHOTO CO/ICPKAHMUS;

— PacKpbIBaTh CYIIHOCTh MPOIIECCOB OKHCIEHUS M BOCCTAaHOBICHHS, COCTaBIATH
YpaBHEHHS  TPOCTBIX  OKUCIUTEIHbHO-BOCCTAHOBHTENBHBIX  pEaKIuil  (METOIOM
AJIEKTPOHHOTO OanaHca);

— YCTaHaBJIMBAThH CBI3U MEXK]Y peaIbHO HAOFOJaeMbIMA XUMHUYECKUMHU SIBICHUSMH W
MpoIlecCaMH, TMPOUCXOASIMMH B MakKpo- M MHKPOMHPE, OOBSCHATH MPUYUHBI
MHOT000pa3usi BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSAMHU JPYTUX yueOHBIX
PEIMETOB,;

— cobmonarh mpaBuia 0e30macHo paboThl B J1a0OpPATOPUU TPU UCIIOIH30BAHUU
XUMHUYECKON TOCYIbl U 00OPYIOBaHUS, a TAaK)Ke MpaBHiia OOpalleHus C BEIIeCTBAMH B
COOTBETCTBUHM C WHCTPYKIUSMU BBITIOJIHEHUS JTAOOPATOPHBIX OMBITOB M MPAKTUYECKHUX
paboT 1O TMOJYYECHUIO M COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (BOAOpPOJA M KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEIEIIEHHON MAacCCOBOM JTOJIEN pacTBOPEHHOI'O BEIECTBA,
PEIICHUI0 IKCIEPUMEHTANBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIJIACChl HEOPTaHUYECKUX
COCTUHCHUI;

— JIEMOHCTPHUPOBATh BIIaJICHUE OCHOBAMH XMMHUYECKON T'PAMOTHOCTH, BKITIOYAOIIEH
yMeHHsl 0e30mMacHOTO OOpalleHus C BENIECTBAMH, HCIOJIb3YeMbIMH B IOBCEIHEBHOMU
KU3HU, a TaKkKe 3HAHWE TMPaBWI TOBEACHHS B IIENIAX COEpPEKEHHUS 3I0POBbS H
OKpYXaroUen Cpebl;

y4acTBOBaTh B MPOEKTHO-UCCIICIOBATEIHCKOMN JAEATENHPHOCTA XUMUYECKON U XUMHUKO-
AKOJIOTUYECKOI HAPaBICHHOCTH.

K xonmy oOydyeHuss B 9 kJjacce TMpeaMETHBIE pe3yibTaThl H3Y4YEHUS Kypca
BHEYPOUHOU NEATETbHOCTH «XWMHUS B DKCIEPUMEHTaX M 3ajladax» JODKHBI OTpakaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOUTUXCS YMEHUIA:



— PAacCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX ITOHATHN: XUMUYECKAN DJIEMEHT, aTOM,
MOJIEKYJa, WOH, KAaTHOH, aHHOH, OJJIEKTPOOTPHUIATEIbHOCTh, CTEIEHb OKHUCIIEHUS,
XUMHUYECKasl peakius, TerIoBoi 3G eKT peakiuu, MoJib, MOJISIPHBIN 00BEM, pacTBOP;

— DJIEKTPOJUTBI, HEAJEKTPOIUTHI, JJIEKTPOJIUTHYECKAST JIUCCOLUALMS, PEaKIuu
MOHHOTO0 OOMEHa, TUIPOIIU3 COoJiel, 00paTUMbIEe U HEOOPATUMbIE PEAKIIMH, OKUCIUTEIBHO -
BOCCTAHOBUTENBHBIE  PEAKIMU,  OKHUCIHUTENb, BOCCTAHOBUTEIb,  OKHUCICHHUE U
BOCCTAaHOBJICHHME, DJJIEKTPOJIM3, aJUIOTponus, aM(OTepHOCTb, XHMMHYECKasi CBS3b
(KkoBaJieHTHasi, WOHHAs, METAJUIMYECKas), MEXKMOJIEKYJAPHbIE  B3aUMOJECUCTBUS
(BomopongHas  cBs3b, cuiabl  BaH-nep-Baanbca),  KOMIUIEKCHBIE — COEIUHEHUS,
KPUCTAJUINYECKUE PELIETKH, KOPPO3UsS METAJUIOB, CIUIABBl; CKOPOCTh XUMHYECKOU
peaKkuuu, KaTaluu3, XMMHUYECKOE PABHOBECHUE, JIEMEHTHI XUMUYECKOW TEPMOJIMHAMUKHN KAK
OJIHOM U3 TEOPETUYECKUX OCHOB XMMHUH; MPEAEIbHO AomycTtuMas KoHuentpauus (I11K);

— WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHA U IPUMEHATH 3TH
NOHSATHS MPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUN;

— HUCIOJIb30BaTh XMMMYECKYI0 CHUMBOJIUKY JUIS COCTaBJI€HHUS (DOpPMyJd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

— OIpEeNeNATh BaJE€HTHOCTb U CTENEHb OKHUCICHUA XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, IPUHAICKHOCTh BEUIECTB K ONPEACICHHOMY KJIacCy
COeIUHEHUM 1o ¢opMysaM, BHUIbl XHUMHUYECKOH CBSI3M (KOBaJEHTHOH, WOHHOM,
METAJJINYECKON) B HEOPTaHUYECKUX COEAMHEHUAX, 3apsi MOHA 110 XUMHUYECKOH (hopmyiie,
XapakTep cpeapl B BOAHBIX pAacTBOPAaxX HEOPraHWYECKUX  COCIAMHEHWH, THII
KPHUCTAJUINYECKOUN PEIIETKH KOHKPETHOTO BEILIECTBA;
packpbiBath cMbIci [lepuoguueckoro 3akona [[.M. MeHneneeBa u 1€EMOHCTPUPOBATh €TO
MIOHUMaHUE: OIHUCHIBATh M XapakTepu3oBaTh Ta0nuuHyro (opmy Ilepmoanueckoi
CUCTEMBbl XMMHYECKHX DJJIEMEHTOB; OOBACHATH CBS3b IIOJIOKEHHSI JJIEMEHTa B
Ileproguyeckoil cucTeMe C paclpeleIeHUEM JJIEKTPOHOB 0 SHEPreTUYECKUM YPOBHSIM,
MOJYpPOBHSAM W OpOMUTANsIM aTOMOB IMEPBBIX YEThIPEX IEPUOJIOB; BBIIEIATH OOIIME
3aKOHOMEPHOCTH B H3MEHEHMHM CBONCTB D3JIEMEHTOB M HUX COEAMHEHUH (KUCIOTHO-
OCHOBHBIX M OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHAOB M THJIPOKCUIOB) B
Ipeaenax MajblX IEPUOIOB U IIaBHBIX MOATPYIII C YUETOM CTPOEHHUS UX aTOMOB;

— PACKpBIBAaTh CMBICII TEOPHUHU JIEKTPOIUTHUECKON qUccoLManuy, 3akoHa ['ecca u ero
CIIEICTBUM, 3aKOHA JEHCTBYIOIIMX MacC, 3aKOHOMEPHOCTEM M3MEHEHMsI CKOpPOCTHU
XUMHUYECKON peakuu, HaPaBJICHUs CMEIICHUS! XUMUYECKOTO PABHOBECHUS B 3aBUCHMOCTH
OT Pa3IMYHBIX (PaKTOPOB;

— KJIaCCUPUIIMPOBATh ~ XMUMHYECKHE  DIIEMEHTbl, = HEOPraHWYECKHE  BEIIECTBA,
XUMHUYECKHE peaklMu (10 YUCIYy U COCTaBy YYacTBYIOIIMX B PEaKIUU BELIECTB, IO
TEIIOBOMY 3P QEeKTy, IO arperaTHOMY COCTOSIHUIO PEareHTOB, 10 W3MEHEHUIO CTEeNeHen
OKHCJICHUSI XMMUUYECKUX 3JIEMEHTOB, IO 00PaTUMOCTH, TI0 YYaCTHIO KaTaJln3aTopa);

— XapakTepHu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB HEOPraHMYECKUX COEIMHEHMM, MOATBEpXkAas 3STO ONHCAHUE IpPUMEpPaMHU
MOJIEKYJIIPHBIX Y MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLINN;

— COCTaBJISITh YpPaBHEHHUS: D3JEKTPOJUTUYECKOM JMCCOLMALMU KHUCIOT, IIEJIoYed U
COJICH; TOJHBIE M COKpAllleHHbIE YpaBHEHHUs peakIMil HMOHHOrO OOMEHAa; peakKlui,



MOJITBEPKIAIOIIUX CYIIECTBOBAHHE MCHETUYECKOM CBSI3U MEXKIY BEIIECTBAMH Pa3IMYHbIX
KJIaCCOB;

— pacKpbIBaTh CYIIHOCTH IPOILIECCOB THIPOJIM3a COJICH TMOCPEIACTBOM COCTABJICHUS
KpaTKUX HMOHHBIX W MOJICKYJSPHBIX ypaBHEHUH pEakIuii, CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX PEAKIM IMOCPEJCTBOM COCTABIICHUS 3JIEKTPOHHOTO OanaHca 3THX
peaxkiuu;

— TIPENICKa3bIBaTh XapaKTep CPEbl B BOJHBIX pacTBOPAX COJICH;

— XapakTepu3oBaTh (OMUCHIBaTh) (U3NYECKUE W XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KUCIOPOJ, 030H, TpaduT, aama3, KpeMHHUM, a30T, ¢hocdop, cepa, XJIop, HATPHil,
Kalui, MarHuii, KaJbllui, aJlOMUHUHN, JKeJIe30, MeJb, LIMHK, cepeOpo) U 0Opa30BaHHBIX
MU CIIOKHBIX BELIECTB, B TOM YHUCJI€ UX BOIHBIX PAaCTBOPOB (aMMHAK, XJIOPOBOAOPO],
cepoBojopon, okcumel yriaepoma(ll, 1V), xpemuusa(IV), aszora(l, I, I, IV, V) u
dochopa(lll, V), ceper(IV, VI), cepuucras, cepnas, azotHas, (ocdopHas, yroibHas,
KpEMHHUEBasi KUCJIOTBHI, OKCHUABl W THIPOKCHIB MeTauioB I[A—IIA-rpymm, amromMuHwS,
meau(Il), nuaka, sxeneza(ll u 111));

— TOSICHATH COCTaB, OTJEJIbHBIE CIIOCOOBI MOJyYEHUSI U CBOMCTBA CIIOKHBIX BEILIECTB
(xucnopoacoaepKalye KHUCIOThI XJOpa, a30TUCTasi, OOpHas, YKCyCHash KUCJIOThl M HUX
cosu, raorenubl kpemuus (1V) u docdopa (111 1 V), nepmanranar kaius;

— OINKCBHIBATh POJb BAKHEHIIMX H3y4aeMbIX BEIIECTB B MPHUPOJIHBIX Mpolleccax,
BIMSIHUE Ha JKUBBIE OpPraHWU3MBI, TPUMEHEHHE B PA3JIMYHBIX OTPACISIX SKOHOMUKH,
WCIIONIb30BAaHUE ISl CO3JIaHUS COBPEMEHHBIX MAaTEpHaliOB U TEXHOJIOTUW; MPOBOAMUTH
peaxiuy, MOATBEPKAAIOIINE KauYeCTBEHHBI COCTaB Pa3jMYHBIX BEUIECTB, PACIO3HABAThH
OTIBITHBIM ITyTEM COJIEpIKAIEecs] B BOAHBIX PACTBOPAaX MOHBI: XJIOPUI-, OpOMUI-, HOAHI-,
cynbdar-, pocdar-, kKapOOHAT-, CUIUKAT-, CYIbPUT-, CYIbPUA-, HUTPAT- U HUTPUT-UOHBI,
THJIPOKCU/I-UOHBI, KAaTUOHBI AMMOHUS, MarHWs, KaJblUs, aJlOMHUHHS, Xeie3a(2+) wu
xenesa(3+), menu(2+), IUHKA;

— OOBSICHATh W TPOTHO3MPOBATH CBOMCTBA BAXKHEWIINX H3Yy4aeMBIX BEIIECTB B
3aBHCHUMOCTH OT UX COCTaBa M CTPOEHHUsS, MPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT MX
CBOWCTB, BO3MOXKHOCTh MPOTEKAHHUS XUMHUECKUX MPEBPALICHUN B Pa3UYHBIX yCIOBHIX
Ha OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XMMHYECKOW KHHETHKH U TEPMOJUHAMUKH;

— BBIUUCIATh OTHOCHUTEIBHYIO MOJEKYJISPHYIO U MOJISIDHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XUMHUYECKOIO 3JIEMEHTa Mo (HOopMysie COeTUHEHHs, MaCCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XMMHYECKOTO 3JIEMEHTAa B COEIMHEHUH,
MOJIIPHYIO KOHIIGHTPAIMIO BEIIECTBA B PAacTBOPE, HAXOAUTh MPOCTEUIIYI0 (OpMyITy
BEIIECTBA MO MACCOBBIM WJIM MOJBHBIM JOJSIM DJIEMEHTOB, MPOBOIUTH PACUETHl IO
YpaBHEHHUSAM XUMHYECKHX pEaKIMi C yd4eToM HEIOoCTaTka OJHOTO U3 pPEarcHTOB,
MPAKTUYECKOTO BBIXOJA MPOIYKTa, 3HAUEHUS TEIJIOBOTO d(PdeKTa peakiuu, OnpeaesiaTh
COCTaB CMeECeH;

— pemiaTh pacyETHBIE 3a7a9d 10 U3Yy9aeMbIM TeMaM Kypca XUMHUU Pa3IMYHbIX TUTIOB U
YPOBHSI CIIO)KHOCTH, B TOM YHCIIE OJHMMITMAJHbIC, BHIOWpas aJAeKBaTHYIO (U3NYECKYIO
MOJIEJIb, C UCIIOJIb30BAHUEM 3aKOHOB U (POPMYJI, CBSI3bIBAIOIINX (PU3HUECKHE BETUUMHBI,

— cobmonarh mpaBuia 0e30macHO paboThl B J1a0OpPaTOPUU TPU HCIIOIH30BAHUU
XUMHAYECKON TOCYIBI U O0OPYAOBaHUS, a TaKXKe IMpaBHia OOpaIleHUs] C BEIIECTBAMHU B
COOTBETCTBUHU C HMHCTPYKIIUSIMH BBHITIOJIHEHUS! JTAOOPATOPHBIX OIBITOB M MPAKTUYECKUX
paboT MO TMOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa W YTIEKHCIIOTO



rasza) v pelieHuIo 3KCIEPUMEHTANBHBIX 3a7a4 10 TEMaM Kypca, IPEACTaBIATh Pe3yJIbTaThl
AKCIIepUMEHTa B (OpME BBIBOJIOB, JOKA3aTENIbCTB, TI'paQUKOB, TaOJMIl U BBISBISAThH
AMITMPUYECKUE 3aKOHOMEPHOCTH;

— MPUMEHATh OCHOBHBIE ONEPAIMN MBICIUTEIBLHON JeATEILHOCTH (aHAJIM3 U CHUHTE3,
CpaBHEHHUE, 0000IIEHUE, CUCTEMATU3AIUIO, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€i)
OpU U3YYEHUU CBOWCTB BEUIECTB W XUMHUYECKUX pEaKUUl, BIAJNETh €CTECTBEHHO-
Hay4YHBIMU METOJIJaMU MIO3HAHUs (HAOJI0/IeHUE, U3MEPEHUE, MOJICTUPOBAHNUE, IKCIIEPUMEHT
(peaJIbHBIA U MBICIICHHBIN);

— MPUMEHATH TMpaBujia 0€30MacHOTO OOpAIICHHUS C BEIIECTBAMH, HCIOJIb3YEMBIMU B
MOBCEIHEBHOM KU3HM, TMpaBWia TMOBEACHUS B LEIAX COEpeKEeHUs 3J0pPOBbS U
OKpY’Karolel MPUPOJAHON Cpelibl, TOHUMATh Bpeld (OMacHOCTh) BO3JICHCTBUSL HA JKUBBIC
OpraHU3Mbl OTNPENEICHHBIX BEIIECTB, MOSCHATh HA MPUMEpPax CIOCOOBI YMEHBIECHUS H
MPEJOTBPAIICHUS UX BPEAHOTO BO3JCUCTBHUS, 3HAUECHUE KUPOB, OCIKOB, YIJIEBOAOB MJIf
OpraHu3Ma 4YeJIOBEKa;

— HWCIOJNB30BaTh IMOJy4YEHHBIE TMpeAcTaBicHUuss o cdepax MnpodecCuoHaATbHON
NEATEIBHOCTH, CBSI3aHHBIX C HAYKOM M COBPEMEHHBIMHU TEXHOJIOTHMSMU, KaK OCHOBY IS
MpoQEeCCUOHATILHON OpPUEHTAIMU U JJIs OCO3HAHHOTO BhIOOpa XMMHUHU KaK MPOGUIBLHOTO
MpeaMETa MPHY MPOIOIDKEHUN 00YUEHUSI HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus;

— y4acTBOBaTb B MPOEKTHO-UCCIEAOBATEIBCKON JECATEIIBHOCTH XUMHYECKOW U
XUMHKO-3KOJIOTHYECKOU HAIIPABJIEHHOCTH.

COAEPKAHUE ITPOI'PAMMBbI
8 KJIACC

Pazjnen 1. [lepBonayajibHble XUMUYECKHE OHSITUS

Xumus — BaxkHasi 00J1aCTh €CTECTBO3HAHUS M MPAKTUUECKON JCSTEIBHOCTH YeJIOBEKa.
IIpenmer xumuu. Ponb XMMHM B KW3HU 4YelOBeKa. XUMHS B CUCTEME HayK. Tema u
BemecTBa. PU3MYECKHUE U XHMMHUYECKHE CBOWMCTBA BEIIECTB. ATpEraTHble COCTOSHUS
BemiecTtB. [loHSATHE O TEOPETHMYECKUX W HOMIMUPUYECKUX METOAAX TIO3HAHUS B
€CTECTBEHHBIX Haykax. [Ipe/cTraBneHns 0 HAy4HOM MO3HAHUW HA SMIIUPUYECKOM YPOBHE.
SI3BIK XUMHM.

[TonsiTue 0 MeTomax padoThl C XUMUYECKMMHU BeriecTBaMu. O0opy0BaHKE MIKOJIbHON
XxuMuuecko sabopatopun. IlpaBuna Oe3omacHoro oOpallleHHsi C BEIIeCTBAMU U
1a00paTOPHBIM 000PYAOBAHUEM.

Uucteie BemecTBa U cMecu. CriocoObl pazaeneHust cmeceil. OuncTka BenecTB. ATOMBI U
MOJIEKYJIbI. XUMUYECKHUE IEeMEHTHI. [IpOoCThIE U CII0XKHBIE BELIECTBA.
Mertaibl 1 HEMETaJUIBL.

Xumuueckass  (opmyna. OtHocuTenbHasi aromHas Macca.  OTHocuTenbHas
MOJIEKYyJIsIpHass Macca. MaccoBass J0Jsi XMMHUYECKOTO JJIEMEHTA B COCIUHEHHM.
Haxoxnenue mpocretiieii (opMyIIbl BEIECTBa O MaCCOBBIM JIOJISIM DJIEMEHTOB.

KonuuectBo BemectBa. Moisb. Mossipaast macca. PacyeTst mo popmynaM XUMHUYECKHX
coenuHeHur. MoJisipHast Mmacca CMeCH BeleCcTB. MosbHas 101 XUMUYECKOTO 3JIEMEHTA B
coenuHeHnu. HaxoxxneHue mnpocteimel (opmyibl BeliecTBa MO MOJBHBIM  JIOJSIM
3JIEMEHTOB.



XUMHUYECKasi peakuysi U €€ NMPU3HAKU. Y CIOBUSA IPOTEKAHMUS XMUMHUYECKHX PEAKIUM.
XHWMHUYECKHE YpaBHEHHUA. THUMNbl XUMHYECKHX peakiui. Pacdersl Mo XUMHYECKUM
YPABHEHHUSIM.

SKcrnepumeHmasnbHoOe UsyyeHue sewecms u AsaeHuUU:

— W3yuenue u onucanue Gu3MUECKUX CBOMCTB 00pa3I[0B HEOPTaHUYECKUX BEIIECTB.

— IIpaBuna paGoTsl B 1abopaTopuu U MpUEMBI OOpaITICHUS C JIAOOPATOPHBIM
000py/TI0BaHUEM.

— Paznenenne cmecei

— Onucanne (U3MUECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEIIECTB — METAJLIOB
Y HEMETAJIOB.

— Habmonenune puznuecknx 1 XUMAYECKHUX SBJICHUM.

— HaOmrogenue u onuvcaHue NPU3HAKOB MPOTEKAHUSI XUMHUUYECKUX PEAKIUNA Pa3HbIX
THIIOB.

Pewenue pacuémmuvix 3a0au mo dopMynam M YpaBHEHUSM XHUMHYECKUX peaKIuid
PA3JIMYHOTO YPOBHS CIIOKHOCTH, B TOM YHCJIE OJTUMITHAIHBIX.

Pa3nen 2. Baxueiinmue npeacTaBuTe/ i HEOPraHU4eCKNX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. 3akoH ABoraapo. MossipHblii 00bEM ra3oB.
OtHOcHUTEeNbHAs TUIOTHOCTh ra3oB. OnpeneneHue OTHOCUTEIbHON MOJIEKYJIIPHOW MAacChl
razoo0pa3HOro BEIIECTBA IO M3BECTHOM OTHOCUTENBHOW IIOTHOCTH. OOBEMHBIE
OTHOILICHUS Ta30B MPU XUMHUUYECKUX PEAKIIUSIX.

Kucnopoa. Oxcuapl. [Ipumenenue kucnopoga. CrnocoObl MOJy4YEHHUs] KUCIOPOJa B
nabopatopurd U NpomblnuieHHOCTH. [loHsiTie 0 karaimzarope. O30H — auIOTpOMHAs
MOAU(PUKALHS KUCIOPOIA.

TennoBolr >PQPeKT XUMUYECKOW peakluu, TEPMOXHUMHYECKHE ypaBHEHUS, 3K30- U
DHIAOTEPMUYECKHUE PEAKLINH.

Bonopon. Haxoxnenune Bomoposa B npupojie, Gu3niIecKue U XMMUYECKHUEe CBOWCTBA,
MpUMEeHEeHue, crocoObl noaydeHus. [ToHsATHE O KHCIOTaX U COJISIX.

Boma. ®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurenb.  PacTBOpSL
Haceimennsle M1 HEHACHIIIIEHHBIE pacTBOpHI. PacTBopuMocCTh BeriecTB B Boje. CrocoOb
BBIPQKEHUSI KOHIIEHTPAIMM pPAacTBOPOB: MaccoBas JOJA PAacTBOPEHHOTO BEIIECTBA,
MOJISIpHAsi KOHIIEHTpanus. Poiab pacTBOPOB B MPUPOJIE U B )KU3HH YEJIOBEKA.

Xumuyeckue cBoictBa Bojbl. IloHsiTue 00 ocHoBaHusx. [loHsATHE 00 MHAMKATOpax.
Kpyrosopor Bombl B mnpupone. 3arps3HEHHE NPUPOAHBIX BoA. OxpaHa M OYHMCTKA
MIPUPOJIHBIX BOJI.

Knaccuduxanus Heopranuueckux coenuHeHuid. Oxcuanl. Knaccudukanuss oKCHIOB:
cosieoOpasyrolire (OCHOBHBIC, KHCIOTHBIE, aM(OTEPHBIC) U HECOec00pasyrolue.

DU3NYECKNE U XAPAKTEPHBIE XUMUYECKHE CBOMCTBA OKCUAOB. [loyueHrne OKCuIoB.

[ToHsATHE O TUAPOKCUIAX — OCHOBAHUSX U KUCJIOPOACOIEPHKAIUX KACIOTaX. KUCIOTHI.
du3nyecKne U XUMUYECKHe CBOMCTBA KUCIOT. [lomyyenue kucnor. Kucnortsl B npupoze,
MIPUMEHEHUE BAKHEUIIINX KUCTIOT.

OcHoBanus. Knaccudukarmss OCHOBaHMIA: IIEJIOYHM M HEPACTBOPUMBIC OCHOBAHUS.
[Ilemoun, MX CBOMCTBA M CIIOCOOBI MoNyueHus. HepacTBopuMbie OCHOBaHHUS, X CBOWCTBA
u crnocobbl momydeHus. AmdotepHocth. [loHarne 00 ampOTEpHBIX THAPOKCHUIAX U
IIOJIyYEHHE.



Conu. ®u3nyeckre U XapaKTepHbIE XUMUYECKHE cBoicTBa. [ToiryueHue coen.
I'eneTnueckas cBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

SKcriepumeHmManbHoOe UlyyeHue sewecms U AsAeHuUU:

— O3HakoMJIeHHE ¢ 00pa3liaMu OKCHJIOB U OMHUCAHUE UX CBOMCTB.

— [lonyuyenue, cobupanue KUCIOPOa, U3yUYEHUE €T0 CBOUCTB.

— TlomydeHue u coOupanue BoJI0OpoOa.

— BzaumopencTeue KUCIOT ¢ METaNIAMA

— [IpuroroBiieHre pacTBOPOB € ONIPEAEIEHHON MAaCCOBOM 101U paCTBOPEHHOTO
BEILIECTBA.

— Ornpezenenne pacTBOPOB KUCIIOT U IIEJIOYEH ¢ HTOMOUIBIO HHAUKATOPOB.

— BzaumopencTeue KUCIOT C METAJUIAMU, PEAKINN HenTpanm3aunn. Peakuus
HEUTpaIU3aLUU.

— BzaumopeiicTBue pacTBopa cepHOM KUca0ThI ¢ okcuaom meau(1l).

— IlomydyeHue HEPACTBOPUMBIX OCHOBAHHI U N3yUYEHHUE UX CBOWCTB.

— BeITecHeHne 0JHOro MeTajljia JPYruM U3 pacTBopa COJIU.

— BsaunmoneincTBue ru ApOKCHUIA LIUHKA C pACTBOPAMU KUCJIOT U LIETIOYEH.

Pemienue SKCIIEPUMEHTANIBHBIX  331a4 o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAUHECHUIN.

Pewenue 3a0au ¢ Ucioab30BaHUEM MOHATUI «MaccoBas J0Js BEIIECTBA B PACTBOPEY;
«MOJIIpHAsT KOHIEHTpauusD», C MCIOJIb30BAHUEM KPHUBBIX pPAaCTBOPUMOCTH. PerreHne
pacu€THBIX 3aJla4 IO YPABHECHUSIM XHMHUYECKHX PEAKIHN pPa3HbIX THUIIOB U YPOBHEH
CJIOKHOCTH, B TOM YHCJIE OJIMMITAATHBIX.

Pasnen 3. Ilepuoamyeckuit 3axkoH u Ilepuoamueckass cucremMa XHUMHYECKHX
jiemenToB .. MenngeneeBa. CrtpoeHue aromMoB. XHMHYECKAsi CBA3b.
OxHCIUTEIBHO- BOCCTAHOBUTE/IbHbIC PEAKIMHU

[Tepuonnuecknii 3akon JI.11. MenaeneeBa. Ctpoenue atomoB. CocTaB aTOMHBIX SIJIED.
N3oronel. PamnoakTWBHOCTh. DNEKTPOHBL. DJIEKTPOHHAs OpOUTaIb. DHEPreTUYECKUE
YPOBHM U TMOAYpPOBHH artoma: S-, P-, d-opOuTamu. DIEKTPOHHBIC KOH(DUTYpaIllUH |
ANIEKTpOHHO-Tpaduyeckue GopmMyibl aTOMOB. PUBNYECKUN CMBICIT MOPSAKOBOTO HOMEpA,
HOMepa nepuoza U Tpymisbl yeMeHTa. CTpoeHHe 3JIEKTPOHHBIX 000J04YeK aTOMOB MEPBbIX
20 xummueckux snemeHToB Ilepuoanueckoit cucrtemsl .. MenaeneeBa: pacupeaeincHue
AJIEKTPOHOB MO HSHEPreTUYECKUM YPOBHSM, MOAYPOBHSAIM U opOutansiM. Puznueckuit
cMmbica [lepnoanueckoro 3akoHa.

3aKOHOMEpPHOCTM  W3MEHEHHsI  paadyca aTOMOB  XUMHYECKMX  DJJEMEHTOB,
METAUIMYECKUX M HEMETAUNIMYECKMX CBOMCTB MO TIpynmam W nepuonaMm. M3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOWMCTB COEAMHEHUHW XUMHUYECKHX DJJEMEHTOB B IMEpUOJAX H
rpynmax. XapakTEPUCTUKA XMMHYECKOrO DJJIEMEHTAa II0 €ro  MOJOKEHUI0 B
ITepunonnueckoii cucreme J1.11. Menzaeneena.

3nauenue Ilepuogumueckoro 3akoHa u Ilepuoguyeckoil CHUCTEMBI XUMHUYECKHUX
AJIEMEHTOB U1 Pa3BUTHUS HAyKU U npakTtuku. /.. MenneneeB — yueHbId U rpakx JaHuH.

DNEeKTPOOTPUIATETbHOCTh XUMHUYECKUX DSJIEMEHTOB. XHMHUYECKas CBsA3b. Bujsl
XUMUYECKON CBSI3M: KOBAJEHTHAs TNOJISIpHAS CBSI3b, KOBAJICHTHAsT HEMOJISIpPHAS CBS3b,
MOHHAs CBsI3b. MexaHNU3Mbl 00pa30BaHUsl KOBAJICHTHOW W MOHHOMW CBSI3H. DJIEKTPOHHBIE U
CTPYKTYypHBIE (popMyIibI BerecTB. KaTHOHBI 1 aHUOHBI.



Kpucrannnueckue u amopgHbie BemecTBa. THIIBI KPUCTAJUIMYECKUX PEIIETOK: HOHHAS,
aTOMHAas, MOJIEKYJISIPHASI U X XapaKTEPUCTUKH.

Crenenp oxucieHus. OrnpezerneHre CTENEHEH OKHUCIEHUS aTOMOB B OWHApHBIX
coeuHeHnAX. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CoCTaBlIeHUE YpaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM M pacCTaHOBKA B HUX KOI(PPHUIIMEHTOB
METOJIOM AJIEKTPOHHOT0 OanaHca.

IKCcnepumeHmanbHoe u3yyeHue 8eujecms U s6JNeHULL:

— O3HakoMmyieHHE ¢ 00pa3laMu METauIOB U HEMETAUIOB. MoenupoBaHUe CTPOEHUs
MOJIEKYJI IIPU MIOMOIIY PUCYHKOB, MOJIEJIEH, SIEKTPOHHBIX U CTPYKTYPHBIX (OpMYIL.

— OMNBITHL, WUTIOCTPUPYIOLIUE OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU.

Pewenue pacuémmuvix 3aoau mo Qopmynam U ypaBHEHHUSIM XUMHYECKUX DPEAKIIHIA
Pa3HBIX TUIIOB U YPOBHEMU CII0KHOCTH, B TOM YHCJIE€ OJUMITAAIHBIX.

9 KJIACC

Pa3nen 1. BemecTBO M XUMHYecKasi peaknus

[loBTOpEeHrne OCHOBHBIX pa3nenoB Kypca &8 knacca. Ilepmommueckas cucrema
XUMHYECKUX DJIEMEHTOB B CBETE MPEACTABICHUN O CTpOeHNH aToMa. CTeneHb OKUCIICHUS
Y BaJEHTHOCTb. lIpencraBneHne o0 mepuoAMYECKOM 3aBHCUMOCTH CBOMCTB XUMHYECKHUX
AJIEMEHTOB  (3JIEKTPOOTPULATEIBHOCTh, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA,
KHUCJIOTHO- OCHOBHBIE CBOMCTBA OKCUIOB U TUPOKCHUIOB) OT CTPOEHHUS aTOMA.

Bunbl Xxumuueckoil CBSI3U: MOHHAs, KOBaJIGHTHAas (HEMOJIApHAs, TMOJISIpHAas);
OOMEHHBIN U JIOHOPHO-AKIIEITOPHBIA MEXaHU3M 00pa30BaHUsI KOBAJIEHTHOM CBSI3U. THIIBI
KPUCTAJUIMYECKUX PELUIETOK — aTOMHAs, HWOHHAs, METAJUIMYECKas, MOJICKYJsIpHas — U
O0COOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THIA KPUCTAJUIMYECKOMN PEIIETKU U BUJA XUMUYECKON CBA3H.

OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHHS XWMHUYECKUX PEaKUUil. DIIEMEHTHI
XUMHUYECKON TEPMOJMHAMUKHA. DHEPreTHMKa XUMHUUYECKUX peakiuid. Termooit sddext
XUMHYECKOU peaKLuu. DK30- 51 YHIOTEPMHUYECKUE peakuuu
TEPMOXUMHYECKUE YpaBHEHUSA. 3aKOH ['ecca U €ro cieacTBus.

[loHATHE O CKOPOCTH XMMHMUYECKOM PEaKIMH. 3aKOH ACUCTBYIOIIMX Macc. DakTopsl,
BIIMSIIOIIME HAa CKOPOCTh XHMHUYECKOW peakuuu. OHeprus aktuBauuu. llonsitue o
karanuze. epmenTsl. UHTHOUTOPHI.

OOpatumble M HeoOpaTUMble XUMHUYECKHUE peakuuu. [loHsATHE O XMMHUYECKOM
paBHoBecuu, npuHoun Jle Illatenve. YcioBus cmenieHHss XMMHYECKOTO PaBHOBECHS.
@akTOophl, BIMAKIIME HA COCTOSHHME XHMHMYECKOro pasHoBecus. IIpornosupoBanue
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILLICHUIN B PA3JIMYHBIX YCIOBHUSAX HAa OCHOBE
MIPEACTABICHUIM 00 M3yUYEHHBIX 2JIEMEHTAX XUMUUYECKOW KUHETHKU U TEPMOTUHAMUKH.

OKHCIIUTENEHO-BOCCTAHOBUTENBHBIE pEaKIHH. OkucnuTensHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XHWMHMYECKHX OJJIEMEHTOB, 3aBUCHUMOCTb OT CTEIEHU
OKHCIICHHs. BaxHelmue OKUCIUTENM W BOccTaHOBUTENU. COCTaBIICHHE YpPAaBHEHHM
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIMI C HCIIOJIb30BAHUEM METOAA 3JIEKTPOHHOIO
OaytaHca.

DJIEKTPOJINTHYECKAs IUCCOLUMAIMSA. XHMMHUYECKHE pEaKkIuu B pacTtBopax. Teopwus
AIEKTPOIUTHIECKON aucconanuu. PacTBopeHue Kak (U3HKO-XUMHUUYECKHN TpoIiecc.
OneKTposuThl U HedNeKTponuThl. CuibHBIE ©  ciabble  d7eKTposuThl. CTEmeHb



IUCCOLMANMM, KOHCTaHTa aucconuanuu. MoHHOe mnpousBeneHue BoAbl. BomopoaHsblii
nokasareib. IHIUKaTOpBI.

Peakiuu noHHoro ooOMeHa. Y clioBUs MPOTEKaHUs peakIuil HOHHOTO OOMeHa.

I'maponu3 coneli. HMoHHBIE ypaBHEHUsI THUAPOJIM3A COJIEM. XapakTep Cpelabl B
BOJHBIX PACTBOPAX COJICH.

IKCnepumMeHmanbHoe u3yyeHue 8eujecms U s6J1eHULL:

— H3ydeHue 3aBUCUMOCTH CKOPOCTH XHMHYECKOM PEAKIHUH OT Pa3IMYHBIX

(hakTopoB.

— Penienue skcnepruMeHTaNIbHBIX 3371a4 10 TeMe «OKUCIUTEILHO BOCCTAHOBU-TEIIbHbBIC
peakIum».

— Peakiium  uwoHHoro oOMeHa.Pacno3HaBaHue pacTBOpPOB COJIEM € TOMOIIBIO
WHJIMKaTOpa.

— Pacrio3zHaBaHMe HEOPraHMYECKUX BEIIECTB C MOMOIIBI0 KaYECTBEHHBIX PEAKIHUN Ha
VOHBI.

Pewenue xauecmeennvix 3a0au u pacuémuuvix 3a0ay pa3IUYHBIX TUIIOB U YPOBHEM
CIOKHOCTH, B TOM YHUCJIE OJUMIIMAIHBIX, MO TeMaM «OCHOBHBIE 3aKOHOMEpPHOCTHU
MPOTEKAHUSI XUMUYECKHX PEAKLU», «DIEKTPOJUTHYECKass AUCCOIMAlUs. XUMUYECKHE
PEaKLHU B PaCTBOPAX)».

Pasznea 2. HemeTa/LIbl M UX COeUHEHUS

OO6mast xapakTepucTuka HemMeTaioB. OCOOEHHOCTH CTPOEHHUS aTOMOB XMMHUYECKUX
AJIEMEHTOB, MPOCTHIX BEIIECTB, AJUIOTPOIUSI.

OO6mras xapakTepucTUKa rajioreHoB. OU3nyeckue U XUMMUYECKHE CBOWMCTBA, CIIOCOOBI
ITOJTYYEHHS M1 IPUMEHEHHE XJIOPA U €70 BAKHEUIINX COCIUHEHHU.

OOmiasi xapakTepuUCTUKa XUMHUYECKUX 3JIeMeHTOB VIA-rpymnmbel. ®dusnueckue u
XUMUYECKUE CBOMCTBA, CIOCOOBI TMOJYYEHHS] W TMPUMEHEHHUS Cepbl U €€ BaKHEUIIMX
COEIMHEHU.

OOmast xapakTEepUCTHKAa XUMHUYECKUX dyeMeHTOoB VA-rpymnmbl. Pusndeckue u
XUMHUYECKHUE CBOMCTBA, CMOCOOBI MOJYYEHUS W MPUMEHEHHE a30Ta M €ro BaKHEHIIMX
coenuHeHnit. OU3NUECKUE U XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYYCHHUS U MPUMEHECHHE
dhochopa u ero BaxKHEHIITINX COCTUHEHUM.

OOmast xapakTepUCTHKa XUMUYECKUX dJeMeHTOB I[VA-rpymmbel. ®dusmdeckune u
XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOJTYUYEHUSI U IPUMEHEHHUE yIiepoia U €ro BaKHEHIINX
coenunenuit. [Tonsitue 06 agcopOium.

du3nYecKue U XUMUYECKUE CBOIMCTBA, CIIOCOOBI MOJYYCHUS U IPUMEHEHUE KPEMHUS U
€ro BaXXKHEUIIINX COCIUHCHUI.

IKcnepumeHmanvbHoe uzyyeHue euecms U A61eHUl
— O3HakoMJieHuE ¢ 00pa3laMy MPUPOIHBIX XJIOPUIOB (TaTOTE€HUIOB).

— 3yuenue CBOWCTB COISTHON KUCIIOTBI.
— KauecTBeHHbI€ peaklivy Ha XJIOPUI-, OPOMUI- U UOIU]I-UOHBI.
— [losyyenue cosTHOM KUCIIOTBI, U3yYEHHE €€ CBOMCTB.

— M3yueHne XMMUYECKUX CBOMCTB pa30aBIE€HHON CEPHOM KUCIOTHI.

— IIpoBeneHue KadueCTBEHHBIX peakinuii Ha Cynbpua-, cymbGuT- U CynbQaT-uOHHI.
— M3yyeHnne XuMn4eCKUX CBOMCTB COJIEW aMMOHHS.

— KauecTtBennas peaxiust Ha HOH aMMOHUS U pocdaT-noH.

— [lonydyeHnue amMmmuaka 1 U3y4eHHUE €T0 CBOMCTB.



— M3y4yenue cBOMCTB a30THOM KUCIIOTHI.
— AnicopO1usi paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM.
— Ilonyuenue, cobupanue, pacrio3HaBaHUE U U3yUEHUE CBOWCTB YIJIEKHCIIOTO rasa

Pewenue kauecmeennvix 3a0au u pacuémuvlx 3a0ay PANUYHBIX TUIIOB U
YPOBHEN CI0KHOCTH, B TOM YHUCJE OJIMMIMAIHBIX, 1O pasneny «Hemeramnsl u ux
COCIMHEHHUS
Pa3gen 3. MeTa/IbI M X COeAMHEHUSA

Ob6mue coiicTBa MeTamuioB. OOIIas XapaKTePUCTUKA XUMHUYECKUX AJIEMEHTOB —
METaJUIOB Ha OCHOBAHMHM MX NOJIOKEHHsS B lleprogumyeckoil cucreMe XMMHYECKHX
anemenToB J.M. MengeneeBa u crtpoeHuss atomoB. Mertamisl A- u b-rpymnm.
DNEKTPOXUMHUUYCCKUIN PsANl HANpsHKEeHUH MeTawtoB. OOIme XWMHUYECKHE CBOMCTBA
MeTtaimioB. OOmmme crnocoObl MONYYEeHUS METAJUIOB, METaLTyprusi. OJIEKTPOJIH3
pacIuiaBOoB U PACTBOPOB COJEM Kak OAWMH W3 CIOCOOOB IOJYyYEHHS METaJUIOB.
[loHsiTHE O KOPPO3MHM METANIOB, OCHOBHBIE CHOCOOBI 3alIUTBI MX OT KOPPO3UHU.
CruiaBbl METAJIOB.

Meramibl  A-rpynm. IllenodHble MeTa/ulbl M MX BaKHEWIIUE COCOUHEHUS:
duznueckue U XUMHYECKUE CBONCTBA, HOJIyYCHHE "
npuMmeHeHue. llleouHo3eMeNbHbpIE  METAUIBl W HMX BAXKHEWIINE COCOUHEHUS:
¢usznyeckue M XUMHYECKHE CBOICTBa, MOJYyYE€HUE U NPUMEHEHUE. AJIOMUHUM:
¢usznyecKkue U XUMUYECKUE CBOMCTBA amOMUHUSA. AMGPOTEpHbIE CBOICTBA OKCHIA U
TUAPOKCH]IA ATFOMUHUS.

Meramibl b-rpynn. OOmiasi XxapakTepucTuka MeTauioB b-rpynm (moOoYHBIX
NOArpYyI): nojioxkeHnne B llepuogmueckoil cucreMe XuMuuyeckux 3ineMeHtoB J[.U.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJI€HUE «IIpoBajia» 3JEKTPOHA Ha
IIpUMEpPE CTPOEHUSI aTOMOB XpoMa, Meliu, cepeOpa. BanenTHbie cocTosHust aToMoB d-
DJIEMEHTOB, CTENEHNW OKHUCJIEHUS aTOMOB B COCAMHEHUAX. 3aBUCUMOCTH KHCIOTHO-
OCHOBHBIX CBOWMCTB OKCHJOB W THAPOKCHIOB METAUIOB OT 3HAYECHHS CTEIECHU
OKHMCIIGHUSI JJIEMEHTa B COEAMHEHUM (HAa TMpUMEpEe COCIUHEHUH Xpoma).
[lepBoHavaJIbHBIE IPEICTABIICHNS O KOMIUIEKCHBIX COEAMHEHUSX.

Menp u cepedpo, UX BaKHEHIIME COEIMHEHUS: (U3NYECKHE U XUMHUYECKUE
CBOMCTBa, MoJy4YeHHe U npuMeHeHue. lIpeacraBienuss 06 aMMUAYHBIX KOMIUIEKCAX
cepebpa 1 MeIH.

[uak u ero BakHeWIMe coeAMHEHUS: (U3MYECKHE M XMMHUYECKHE CBOWCTBA,
NOJIy4eHHE U MpUMEHeHHe. AM(OTEpHbIE CBOMCTBA OKCUIA U THAPOKCH]IA IUHKA.

XKenezo: cTpoeHue aroma, CTENEHU OKHUCICHHS, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBA, MoylyueHue U npumeHeHue. Okcunbl, THApOKcuAbl U conu sxenesa(ll) u
xenesa(l1l), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

IJKcnepumenmanbHoe uzydeHue euecms U A61eHUl

— B3auMo1ecTBHE METAIUIOB C BOJIOW, C PACTBOPAMHU COJIEM U KUCJIIOT.

— OKpalllMBaHKE MJIAMEHU COJIIMA METAJIJIOB.

— BzaumopeiicTBUe TUAPOKCUAOB HATPUA U Kalblus ¢ okcuaoM yriaepona (IV) u
KHCJIOTaMH.

— HccnenoBanme CBOWCTB KapOOHATOB M THAPOKAPOOHATOB KBTS, KECTKOMN
BOJIBI.

— HccnenoBanue am(poTepHBIX CBOWCTB THAPOKCHUIOB ATIOMUHUS U IIUHKA.



— H3ydyeHue npoueccoB MOMy4YEHUs] TUAPOKCHIOB KeEJe3a, UX XUMHUYECKUX
CBOMCTB.JKECTKOCTH BOJBI U METO/IbI €€ YCTPAHEHUSI.

— Pemrenune skcrnepuMEHTANBHBIX 3a7ay MO0 Teme «BakHellne MeTaulbl U UX
COCUHEHUS.

KauecTBeHHBIE peakuMM Ha HWOHBI MarHus, KajdblWs, QIIOMHUHUS, IIMHKA,
xenesa(2+), xkenesza(3+), menu(2+), cepedpa(+1).

Pewenue kauecmeennvix 3a0au u pacuémuebix 3a0a4 PA3IAYHBIX THUIIOB U
YPOBHEN CIIOKHOCTH, B TOM YHUCJIE OJHMMIIMAJHBIX, MO paszaeny «Meramisl U HUX
COCIMHECHHUS
Pasznen 4. Xumusi 1 OKpy:Kamomas cpeaa

Baxneiiive BemiecTBa M Marepuanbl, o0dacTM uX mpuMeHeHus. Hosbie
MaTepUaJIbl U TEXHOJIOTUH. [ [pUHIUIIBI «3€TIEHON XUMUW.

XumMusg M 3[0pOBbE. 3HAUCHUE H3YYAEMBbIX XHUMHUYECKUX DJJIEMEHTOB M UX
COCIMHEHUM ISl PYHKITMOHUPOBAHMSI OPTaHU3Ma YEJIOBEKA.

XUMHUYECKOE 3arpsi3HEHUE OKPYKalolled cpeabl. DKOJOTUYECKUE MPOOJIEMBI,
CBSI3aHHBIE C COCAMHEHUSAMH YIJIEPOJA, a30Ta, CEPHI, TSHKEIbIX MeTauIoB. [loHsTHE
o IIJIK. Ponp XxuMuM B pelIeHUN SKOJOTUYECKUX TPOOIIEM.

IKcnepumenmanvbHoe U3yyeHue eujecms U A6JNeHUL.:

— OmnpeneneHne KUCIOTHOCTH MPUPOJIHBIX BO/I.

MoaenupoBanue rmpoiiecca 00pa30BaHUS KHUCJIOTHOTO IOXKJS, U3YYCHHE €ro
BO3JCHUCTBUS HA MATEPHUAJIBI.

Paznen 5. IloBTopeHue u 00001eHHe 3HAHUIT OCHOBHBIX pa3iejioB KypcoB 89
KJIACCOB

[Tepuonnueckuit 3akoH u llepuonnueckas cucreMa XUMHUYECKUX JJIEMEHTOB B
CBETE IIPEJCTABJICHUN O CTPOCHUS aToMa.

Bunaer XUMHUYECKON CBSI3M. 3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOUN PEIIETKU U BUJIa XUMHYECKOM CBSI3U.

Knaccudukanusa xumuueckux peakuuid. IIporHo3upoBaHne BO3MOXKHOCTH
MPOTEKAHUSI XMMHUYECKHUX TNPEBPAIICHUNA B pPA3JIMYHBIX YCJIOBUAX Ha OCHOBE
MPEICTABICHUI XUMUYECKON KUHETUKN U TEPMOJIUHAMHUKHU.

XAMUYECKHE peakuuu B pactBopax. l[mapomus coneil. OKHUCIHATENBHO-
BOCCTAHOBUTEJBHBIEC PEAKLINU. DIICKTPOIIU3.

CBoiicTBa KHCIIOT, OCHOBAaHMM M COJI€Hi B CBeTE¢ TMPEACTABICHUNA 00
AIEKTPOJUTUYECKON TUCCOLUALMU U OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX.
IJKchepumenmanvHoe usydeHue eujecme U s61eHutl

— PemeHune skcnepyUMEHTANbHBIX 3a7a4 1Mo TeMe «MeTauibl, HEMETAJJIbl U UX
COCUHEHUS.

Pewenue xauecmeennvix 3adau u pacuémuuvlx 3a0ay PaA3INYHBIX THIIOB H
YPOBHEM CJI0KHOCTH, B TOM YHUCJIE OJIMMIIUAAHBIX, IO U3YUYECHHBIM TEMAaM.



TEMATHYECKOE INTAHUPOBAHUE

Homep KouaunyecTBo
Ha3Banue pa3nenoB u TemMbl 8 Ki1acca
TeMbI 4acoB

Pa3nen 1. [lepBoHayabHbIe XUMUYECKHE MOHATHS. 10
11 XuMus  -BakHass 00JacTb €CTECTBO3HAHUS M IMPaKTUYECKON 5

' JIEITENLHOCTH YETI0BEKA.
1.2. BemecTBa 1 XuMHUYeCKUe peakiuu. 8
Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHNYECKHUX BellleCTB. 15
2.1 Boznayx. [Tonstue o razax. Kucinopoa. Oxcus 3
2.2 Bonopoga.. [lonstre o KUcaoTax v Comsix. 4
2.3 Bona. PactBopsl. [loHsTHE 00 OCHOBaHHSIX. 2
2.4 6

OCHOBHBIE KJIaCCHI HCOPraHNM4CCKUX COCHHHGHHﬁ.

Pa3nen 3. [lepuonnueckuii 3axoH u [lepuoguyeckasi cucreMma XuMu4ecKux djiementos /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peaKkuum. 9
31 ITepuoanueckuii 3axoH u [leproanueckas cuctreMa XMMUYECKUX 4

' sneMmeHToB JI.1. MenneneeBa. CTpoeHue aroma.
3.2 Xumuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU. 5
KosmmuecTBo 4acoB o nporpamme 34

Homep KouuvecTBo

Ha3Banue pa3nesioB u TemMbl 9 Ki1acca
TEMBI JacoB




Paszpnen 1. BemecTBO M XMMH4YeCKasi peaKkus.

11 [ToBTOpenue u yriayOiieHue 3HaHUH O BEIIECTBE 2
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUECKUX peaKkInui 3
1.3 DNEeKTPOIUTHYECKAs JUcCoUranus. XUMUYECKHUE PEAaKIUU B 3
pacTBopax
Paszngea 2. Hemera/Libl ¥ MX CO€TUHEHUS. 13
21 OOmast XapakTepuCTUKa XHMHUYECKHX dyeMeHTOB VIIA-rpynmbl. | 2
["ajiorenbl
2.2 OO6m1ast XxapakTepucTuKa XuMUIecKux eMeHToB VIA-rpynmsl. Cepa | 3
U €€ COCMHEHUS.
23 OO6m1ast XxapakTepruCcTHKa XUMHUECKHUX JIEMEHTOB VA-Tpyniibl. A30T, | 4
dhocdop 1 X CoeTMHEHMSI.
24 OO1m1ast xapaKTepuCTUKA XUMUYECKUX 37IeMeHTOB [VA- 4
rpynnsl. YTI€po1 U KPEMHUM, X COEIMHEHUSI.
Pa3nen 3. MeTasibl U MX COeTUHEHHUSL. 7
31 OO61ue cBoliCcTBa METAJIIIOB. 2
3.2 BakHelne MeTallIbl U HX COSIUHEHUS. 5
Paznen 4. Xumus U okpy:kawiuas cpeaa. 2
41 BemectBa u wmarepuansl B KM3HM  uejoBeka. (OCHOBBI 9
' 9KOJIOTMYECKON FPaMOTHOCTH.
Pa3nes 5. O6001menne 3HAHUIA. 4
51 [ToBTOpeHne u 00001IeHNEe 3HAHUI OCHOBHBIX PAa3/IeIOB KYpPCOB 4
' 8-9 xmaccos.
KonuyecTBo yacoB 1o nporpamMmme 34




IHOYPOYHOE IIVTAHUPOBAHUE

8 xacc

Ne Ha3Banmue pa3neJa, Koimue | lata nzyuyeHus

n/n TeMa YpoKa CTBO ILUIaH ¢dakr
YacoB

1. llepBoHayabHBbIe XMMHYECKHE MOHATHS. Bhrunciienus no xummnueckum popmyaam (10 4)
1.1 Xumusi-BaskHasi 00J1aCTh €CTECTBOZHAHMS U MPAKTHYECKOM 1eATeJIbHOCTH YeJa0BeKa (2 4)

1 Xumus - BaxHas o00JacTh €CTECTBO3HAHMS M MpakTU4eckoil | 1 04.09
nesTebHOCTH  YenoBeka.llpaBmima Ge3omacHOro oOpaiieHus ¢
BEIIECTBAMH U J1a0OPaTOPHBIM 000PYJJOBAHUEM.

2 UwucTeie BelecTBa U CMECH. 1

1.2 BemecTBa u XumMH4eckne peakuuu (8 1)

3 ATOMBI, MOJIEKYJIBI, XUMHYECKHE anemeHThl.Bemectna | 1
MOJICKYJISIPHOTO ¥l HEMOJIEKYJISIPHOTO CTPOCHHSI.

4 Xumunyeckas popmyna. OTHOCUTENbHAS aTOMHAs Macca. 1
OTHOCHTEbHAS MOJICKYJISIPHAS Macca.

5 Pewenue pacuémmuevix 3a0au.MaccoBas g0as XuMudeckoro | 1
HJIEMEHTA B COSJIMHEHUH.

6 Pewenue pacuémmuvix 3adau.KonuuectBo BemecTBa. MouspHas | 1
Mmacca.PacdeTsl o opmMynaM XHMHYECKHX COETMHEHHH.

7 ModsipHast Macca cMecH BerecTB.MoJibHast 10J11 XUMUYECKOT O 1
JJIEMEHTA B COSJIMHEHUH.

8 XuMuUecKas peakius 1 ee Mpu3HaKy. 1

9 VYcioBust MPOTEKaHUSI XUMUYECKUX peakUuil. THUIbI XUMHUECKUX 1
peaKkuuid.

10 | Pewenue pacuémmusbix 3a0aq.Pacdersl 10 XUMHUUECKUM ypaBHEHHsIM | 1

Paznen 2. BakHeiiluue npeacTaBuTe 1M Heopranuieckux semects (15 1)




2.1 Bo3ayx. llousitue o razax. Kuciaopoa. Oxcuasi (3 4)

11 | IlpencraBnenus o Tra3ax. Bo3ayx. Pewenue pacuémuvix |1
3a0a4.3akoH ABOraapo.

12 | Pewenue pacuémuovix 3a0auOTHOCUTEIbHAS IUIOTHOCTH Ta3oB. | 1
Omnpenenenue OTHOCHUTEIIHOU MOJICKYJISIPHOM Macchl
ra3oo0pa3HOro  BelIeCTBAa IO  M3BECTHOM  OTHOCHUTEIHHOM
10THOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IPU XHUMHUYECKUX
peaxkuusax

13 | Kucnopoz. O3o0n.TemnoBoi 3 peKT XuMHUIECKOH PeaKIuH. 1

2.2 Bonopon. Ilonsitue 0 kucjaorax u coasx. (4 1)

14 Bomopoa. CsoiicTa Bogopoa.

15 | IlomyueHue u mpuMEHEHHE BOIOPOIA

16 [ToHsATHE O KHACIOTAX U COJISAX.

N =Y B RS

17 | Pewenue pacuémmuoix 3a0a4 0 ypaBHEHUSIM XUMUYECKUX
peakIyii, B TOM YUCJIE TEPMOXUMUYCCKUM

2.3 Bona. PactBopsbl. [lonsitue 06 ocHoBanusix.(2 4)

18 Bona. Boma kak pactBoputens. PactBopbel. Hacwimennbie u | 1
HEHACBILICHHBIE PAcTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
Pewenue 3a0au.CriocoObl BeIpaKEHHSI KOHIIEHTPAI[MH PACTBOPOB:

MaccoBas JIOJISI. pACTBOPEHHOTO BEIIECTBA, MOJISIpHAs
KOHIICHTPAIISL.

19 XuMuuyeckue cBoucrBa Boabl. llogrne 00 ocHoBaHusX. | 1
WNHpukaTopsl.

2.4 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COeTMHEeHHI. (61)

20 | Kmaccupukanus  HeopraHmdeckux  coemuHeHmid.  Oxcuubl. | 1
dusnyeckue U 00IIME XUMUIECKHE CBOMCTBA OKCHIIOB, MX OOIIHE
CTIOCOOBI NOJTYYEHUsI, IPUMEHEHHE.

21 IMaapoxcunpl. Kucnorer. @usnueckue u 0011e XUMHIECKIE 1
CBOMCTBA KHCIIOT, UX OOIIKE CIIOCOOBI MOTYYEeHHs], IPUMEHEHHE.
22 | OcHoBaHUA pacTBOPUMBIE (IIET0YN) U HEPACTBOPUMEIE. 1

dusnueckue 1 00IKe XMMUYECKHEe CBOMCTBA OCHOBAaHHH, UX 001I1e
CHoCcoObI NOJTYYEHUS], IPUMEHEHHE.

23 | AM¢potepuble okcuasl U ruapokcuisl.  Comu. Pusmueckue u | 1
o0mKe XHMHUYECKHE CBOMCTBA CoJIel, WX OOIHE CIHOCOOBI
NOJTy4YeHHUs], IPUMEHEHHE.

24 | T'enmermyeckas CBA3b MEXKAY KiaccaMd  HeopraHumueckux | 1
COEIMHEHUI

25 | Pewenue pacuémmbix 3a0ay 0 ypaBHEHUSIM XUMUYECKUX peakiuii | 1
Pa3HBIX TUIIOB U YPOBHEH CIIOKHOCTH.

Pa3znen 3. Ilepuoauueckuii 3axkon u Ilepuoamueckasi cucrema xummuueckux djiementos [I. H.
MenpneneeBa. CrpoeHne aToMoB. XuMHYecKasi CBf3b. OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuun. (94)

3.1 TIlepuoamueckuii 3axkon u Ilepumoamyeckasi cucrema xumMuHdeckux 3jaementoB JI.HU.
MenpeneeBa. CtpoeHue aToma. (4 1)

26 [Tepnoamueckuii 3aKoH xumMudeckux 3mementoB [[.1. Menneneea | 1
u ctpoeHne aroma. CocTaB aTOMHBIX SITIEP.

27 CtpoeHue D9JEKTPOHHBIX  00070uek aromMoB mepBeix 20 | 1
XUMHYECKHUX dJeMeHTOB [leproanueckoll CHCTEMbl XUMHUYECKUX
anemenToB /.M. Menneneena.




28 | 3aKOHOMEpPHOCTH W3MEHEHMsS CBOMCTB aToMOB paauyca aromoB | 1
XUMHMYECKHX DJIEMEHTOB, METAJUNIMYECKUX M HEMETaUNIMYECKUX
CBOWMCTB IO rpynmaMm H nepuogaM. V3MeHEHHe KHUCIOTHO-
OCHOBHBIX CBOMCTB COCIMHEHUN XMMHYECKHX DIJIEMEHTOB B
nepuojax u rpynmax.

29 | XapaKkTepuCTUKa XMMHYECKOTO JIEMEHTA IO €ro MoJIoKeHuio B | 1
Ilepnonnueckoii cucreme /[.M. Menneneesa.

3.2 Xumunueckasi cBsizb. OKHCJINTETbHO-BOCCTAHOBHUTEIbHbIE peakuuu. (5 4)

30 XuMHuyeckas CBsA3b, €€ BUIEL. 1

31 | Mexanusmbl 00Opa3oBaHHMs KOBWICHTHOW W HMOHHOW CBs3W. | 1
DJNEeKTPOHHBIE U CTPYKTYpHbIE (opMyibl BemecTB. KaTnoHsl u
AQHHOHBL.

32 | Kpucramnnueckue u amop¢HsIe BEIIECTBA. Tumer | 1
KPUCTAJLINYECKUX PEHIETOK.

33 | OKHCAUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIIIH 1

34 | OKHCAUTEIIFHO-BOCCTAHOBUTEIIHHBIC PEAKITIH 1

9 knacc

Ne Ha3Banmue pa3neJa, Koimue | lata nzyuyeHus

n/n TeMa YpoKa CTBO IUIaH (pakr

4acoB

Pa3nen 1. BemecTBo M xXuMHnuyeckas peakuus.(8 1)

1.1 TloBTOpeHHe H yriaydJieHue 3HAHUI1 0 BelecTBe. (2 4)

1 [ToBTOpenue u yriry0ieHrne 3HaHU OCHOBHBIX pa3/IesioB Kypca 8 1 04.09
kiacca. [lepuonndeckuii 3akon u [lepuoaudeckas cucrema
xumuyeckux dnemeHToB .M. MenneneeBa. CTpoeHue BeliecTna.
Xumuyeckas CBsi3b. MeXMONEKYIAHbIE B3aUMOAEUCTBUS. THUIIbI
KPUCTAJUIMYECKUX PEIIETOK.

2 OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCIUHEHUN 1

1.2 OcHOBHBbIE 3AKOHOMEPHOCTH NMPOTEKAHUSI XMMHYEeCKHX peakuuii (3 1)

3 DneMeHThl XUMUYecKoi TepmMoarHaMuKu. 3akoH ['ecca. Ckopocts | 1
XUMHUYECKOHN peakiny. DaKTopsl, BIXAIOIINE Ha CKOPOCTh
XMMHYECKON PEaKInu.

4 ITonsaTtue o xumuueckoM paBHoBecuH, npuHiun Jle [llarense. 1

5 OKuCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKLINN 1

1.3 DaexkTpoauTnyeckas aucconuanusa. XuMnyecKue peakuuu B pactpopax.(3 u)

6 DJIEKTPOJIUTUYECKAS] TUCCOLUALIHS. 1

7 XuMuyeckue peakuuu B pacTBopax. CunbHble U cnaObie | 1
aneKkTposnnThl. CTeneHb AUCCOLMAIUHN, KOHCTAaHTA IHUCCOLIUAINH.
HNonHoe npownsBeienne Bobl. BogopoiHbIi MoKa3aTeb.

8 Peakiiuu nonHoro oomena. ['maponus coneit 1

Pa3nen 2. HemeTasuibl u ux coenuneHust. (13 1)
2.1 O6mas xapakTepucTuKa XumMuieckux ieMeHToB VIIA-rpynnsl. I'asorensi. (2 1)




9 OOmast xapaktepucTuka HemerauioB.l'amorensl. Xmop u ero | 1
Ba)KHEHIIINE COSTUHEHUS
10 | Pewenue xauecmsennuix 3a0a4 u pacuémuuix 3a0a4 10 TEME 1

«["anoredsr»

2.2 O0mas xapaKkTepuCcTHKA XUMUYecKHX 3J1eMeHTOB VIA-rpynnsl. Ce

au eé coenmHeHus.(3 1)

11 OO6m1ast XapaKTepruCTHKa XUMHUECKHUX 3J1eMeHTOB VIA-Tpynmbl. 1

12 | Cepa u e€ BaxxHEHIINE COSTUHEHUS 1

13 | Pewenue xauecmeeHHbiX 3a0ay U pacuémmusix 3a0ay 1Mo TEME 1

«Cepa 1 e€ cCoOeTMHEHHS»

2.3 OO0mas XapakTepuCcTHKAa XHMHYECKHX 3JIeMeHTOB VA-rpynnbl.A30T, ¢ochop u wux
coequHeHus.(4 4)

14 | OGmas xapakTepucTHKa 3J1eMeHTOB VA-TpyIIIbL. 1

15 A30T 1 ero BayKHENUINNE COETUHEHNSL. 1

16 Dochop u ero coeMHEHMS 1

17 | Pewenue xauecmseenHbvlx 3a0a4 u pacuémuulx 3a0ay 1o Teme «Aszor | 1

€ro COCAMHCHUA

2.4 O0umasi XapakTepUCTHMKAa XHMHUYeCKHX 3jeMeHTOB IVA-rpynneL¥Yriepoa m KpeMHUii, HX
coequHeHus. (4 4)

18 | O6mas xapaktepuctuka saemenToB IV A-Tpynmsl. 1

19 VYraepoa u ero BaXHEHIINE COSAMHEHUS. 1

20 | Kpemuwuii 1 ero BaKHEHIIHE COCTUHCHUS 1

21 | Pewenue kauecmseHHblX 3a0a4 U pacyémHublx 3a0a4 10 TeMe 1
«YTIIepoa U KPEMHUH U UX COCIUHEHHUS»

Pazngen 3. MeTa/uibl M UX coequHeHUA.(7 1)

3.1 O6urue cBoOIiCTBA MeTAJLIOB. (24)

22 OO6m1ast XxapakTeprucTHKa XUMHYECKHUX 3JICMEHTOB — METAJIJIOB Ha 1
OCHOBaHMH UX NoJioxkeHus B [leproanyueckoil cucteme
xumuueckux snemenToB .M. MeneneeBa u CTpOeHUS aTOMOB.
OO01Ine XMMUYECKHE CBOMCTBA METAILIIOB

23 | Kopposus wmeramioB. CrutaBel MetauioB. OOmue crmocoOsr | 1
MOJTYYEHUST METAIIIOB. DJIEKTPOIIU3

3.2 BakHeiinue MeTalJIbl M1 X coeTmHeHusl. (54)

24 | Meramtet A-rpynm. llemounsie Metamnsl ¥ WX BaxkHewmme | 1
coenquHeHus. lllenouyno3emenbHble METaUIbl, MarHUl H UX
BaYKHEHIIIE COeMHEHUSI.

25 AJIFOMUHHI U €r0 BaXKHEUIIINE COCIMHEHHSL. 1

26 | Meraiuiel  B-rpynn. Menes u  cepebpo M  ux BaxkHedmme | 1
coeauHeHus. [{[UHK U ero BaXKHEUIINE COCTUHEHUS.

27 JKene3o 1 ero BaxHeIne cCoe TUHEHUS

28 | Pewenue kauecmgeHHbIX 3a0ay U pac4émubiX 3a0ay no TeMe
«MeTamisl 1 X COSTMHEHMS

Pa3nen 4. Xumus u okpy:kawimas cpena. (2 4)

4.1 BemiecTBa 1 MaTepUAJIbI B ;KU3HHU YeJI0BeKA.OCHOBBI IKOJIOTHYECKOMH IPAMOTHOCTH.(2 4)

29 | Baxneiimme BemecTBa 1 MaTepUaIIbl, 00IACTH UX MIPHMEHEHUSI. 1
HoBble MaTepuasl U TeXHOJIOTUH. [IpUHIIUTIBI «3€TICHON XUMHMY.

30 | Xumus 1 310poBbe. DKOJOTHUECKUE TPOOIIEMBI, CBSI3aHHBIE C 1
COETMHEHUSIMH YTIIEPO/Ia, a30Ta, CEPBI, TSHKENBIX METAJLUIOB

Pa3nen 5. O60061enune 3HaHU.(4 1)
5.1 IToBTOpeHue u 006001IeHNEe 3HAHUIT OCHOBHBIX pa3/1eJioB KypcoB 8-9 kiaccoB (4 4)

31

| MoTopeHue i 06061EHNE 3HAHHIL, TOTYYEHHBIX IPH H3Y4EHUH

1 | |




Kypca xumuu 8—9 kjaccos

32 Pemrenue sxcnepuMeHTaNbHBIX 3a7a4 0 TeMe «MeTaibl,
HEMETAJUTBl U MX COCTUHECHUS

33 | Pewenue kauecmgenHbIX 3a0a4 U pacyémubix 3a0ay

34 | Pewenue xauecmgeHHbIX 34044 U pACHEMHBIX 34004




25



26



27



28









