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1. Ilnanupyemble pe3yJabTAThI 0CBOCHHA Y4eOHOI0 NpeaMera

XUMUA

JJMYHOCTHBIE, METAITPEJIMETHBIE U ITPEJIMETHBIE PE3YJIBTATbBI
OCBOEHMS YYEBHOI'O IPEIMETA

I/ISYLICHI/IC XMMHH B OCHOBHOW IIKOJIE Aa€T BO3MOXHOCTb OOCTHUYL CICAYIOIIUX PE3YJIbTATOB B
HaIlpaBJICHUN JHYHOCTHOI'O PA3BUTHUA:

1. BOCITUTAHUE POCCUHCKOW TPakIaHCKOW HWIACHTHYHOCTH: TMATPUOTHU3MA, JIIOOBH W YBAXKEHHUIO K
OTteuecTByY, UyBCTBA FOPJIOCTH 3a CBOIO Po/IMHY, 32 pOCCUNCKYIO XUMUYECKYIO HAYKY;
2. dbopMupOBaHHE LEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAyKU M OOLIECTBEHHOW NPAKTHUKH, & TAKXKE COLMAIBHOMY, KYIbTYPHOMY, S3BIKOBOMY U
JTYyXOBHOMY MHOTOOOPAa3HI0 COBPEMEHHOTO MHUPA;

3. dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K
CaMOpPa3BUTHUIO W C€aMOOOpa3OBaHHWIO HAa OCHOBE MOTHBAIIMM K OOYYEHHIO W TIO3HAHMIO, BHIOOPY
npopUIbHOr0 00pa30BaHMs HAa OCHOBE HH(POpPMALMU O CYIIECTBYIOIIUX NPO(eccHsix MU IJIUYHBIX
poeCCHOHATTBHBIX MPEANIOYTEHUH, 0CO3HAHHOMY ITOCTPOCHUIO HHIWBHIYaJbHOW 00pa3oBaTeIbHOMN
TPAEKTOPUU C YUETOM YCTOWYHMBBIX MTO3HABATEIBHBIX HHTEPECOB;

4, dbopMHupoBaHHEe KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B 00pa30BaTelbHOM, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-UCCIIeI0BATEIbCKON, TBOPUECKOM U APYTUX BUAAX NEATEIHHOCTH;
5. dbopMHupoBaHKEe TOHMMaHUS ILIEHHOCTHU 370pOBOTO W 0Oe30MmacHoro olOpa3a >KHU3HU; YCBOEHHUE

NPaBUJ MHIUBUAYAJIBHOTO U KOJUJICKTUBHOTO OE30MAaCHOrO MOBEACHMS B UPE3BBIYAMHBIX CUTYaIHSX,
YTPOXKAIOIUX KU3HU U 3J0POBBIO JIIOJIEH;
6. ¢dopMHpoBaHUE MO3HABATEIbHOM M HMH()OPMAIIMOHHOW KYJIBTYpbl, B TOM YHCJIE pa3BUTHE
HaBBIKOB CAMOCTOSITENIbHON pabOThl C y4eOHBIMU MOCOOUSMH, KHUT'AMHU, JOCTYITHBIMU UHCTPYMEHTAMHU
Y TEXHUUYECKUMH CPEJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOT U,
7. (opMHpOBAaHNE OCHOB 3KOJIOTHYECKOTO0 CO3HAHUS HA OCHOBE IPHU3HAHUS LIEHHOCTU JKU3HU BO
BceX €€ MPOSBICHUSX M HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOLICHHUS K OKPY)KAIOILIEH
cpene;
8. pa3BUTHE TOTOBHOCTH K PELICHUIO TBOPYECKHX 3a/1a4, YMEHUS HaXOJIUTh aJeKBaTHbIE CIIOCOOBI
NOBEJCHUSI U B3aUMOJICHCTBHA C MapTHEpaMH BO BpeMs Yy4eOHOW U BHEy4eOHOH [eATEeNIbHOCTH,
CIIOCOOHOCTH OLIEHUBAThH MPOOJIEMHBIC CUTYallUU M ONIEPATUBHO IPUHUMATh OTBETCTBEHHBIC PELICHNUS B
pasNUYHBIX IPOAYKTHBHBIX BUAAX JEATENbHOCTH (ydeOHas MOMCKOBO-HMCCIIENOBATENbCKAsA, KITyOHas,
IIPOEKTHAsA, KPY’KKOBas U T. I1.)

MeTanpeaMeTHbIMU
pe3yabTaTaMi OCBOCHHsI OCHOBHOM 00pa3oBaTeNbHON MpPOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
SABIISIIOTCSL:

1. OBJIa/ICHUE HABBIKAMU CAMOCTOSTEILHOTO PHOOpETEHHsI HOBBIX 3HAHUI OpraHu3aiiy yuyeOHOM
NEeATEIbHOCTH, IIOUCKA CPEACTB €€ OCYLIECTBICHUS;
2. yMEHUE IUIAaHUPOBATh IIyTH JOCTUKEHHUS LEJIEW Ha OCHOBE CAMOCTOSTEILHOIO aHAJIU3a YCIIOBHM

U CPEACTB MX JOCTH)KEHHUS, BBIICNATH albTEPHATUBHBIE CHOCOOBI TOCTHXKEHHUS L€ U BBIOMPATh
Haunboee 3P PeKTHUBHBIIN CIOCO0, OCYIIECTBIATH MTO3HABATENbHYIO PE(IIEKCHIO B OTHOUICHUN JeHCTBUI
0 PEIICHUIO YUeOHBIX' U MO3HABATENbHBIX 3a7au.

3. OmpejeNiecHue TMOHITHSIM, KJIacCU(DUIUPOBATh, CTPYKTYPHpPOBATh MaTepual,
MIPOBOAUTH JKCHEPUMEHTHI, apryMEHTHPOBATh COOCTBEHHYIO MO3UIMIO, (OPMYIUPOBATH BBHIBOABI U
3aKJIIOYEHUS;

4, YMEHHE COOTHOCUTh CBOM JEWCTBHUS C IUIAHUPYEMBIMH  pe3yJIbTaTaMu,
OCYILECTBIATh KOHTPOJb CBOEH JEATENIBHOCTH B IIPOLECCE JOCTHIKEHUS pE3yJIbTaTa, OIpPENEsATh
CrocoObl ACHCTBUN B paMKaxX MPEIJIOKCHHBIX YCIOBUM M TPEOOBaHMM, KOPPEKTUPOBATH CBOU JICHCTBHS
B COOTBETCTBHUM C U3MEHSIOLIENCS CUTYyalUEN;

5. dbopMHUpOBaHWE W pa3BUTHE KOMIIETEHTHOCTHM B O0JIACTH HCIOJIb30BAHUS



MHCTPYMEHTOB M TEXHHUYECKUX CpPEICTB HH(OPMALMOHHBIX TEXHOJOTMH (KOMIIBIOTEPOB U
MPOrPaMMHOTO O0OecreueHns) KaK WHCTPYMEHTAIBHO OCHOBBI Pa3BUTHS KOMMYHUKATHBHBIX U
MO3HABATENIbHBIX YHUBEPCATIbHBIX YUEOHBIX NEHCTBUIA;

6. YMEHHUE CO3/1aBaTh, MPUMEHATh M MPEOOPa30BbIBATh 3HAKU U CHMBOJIBI, MOJIEIH U
CXEMBI AJIs pelIeHus y4eOHBIX U TO3HABATENbHBIX 3a/1a4;
7. YMEHHUE U3BIEKaTh MHPOPMAIUIO U3 pa3IMYHBIX MCTOYHUKOB (BKIJIOYAsl CpEACTBa

MaccoBOM HWH(pOpManUMU, KOMIAKT-IUCKA Y4eOHOro Ha3HaudeHwus, pecypchl MHTepHera), CBOOOIHO
MOJIb30BAaThCsl CIPABOYHOM JIUTEPATypOil, B TOM YHUCIIE M Ha 3JIEKTPOHHBIX HOCHUTENSX, COOIIONATh
HOPMBI HH(POPMAITMOHHON H30MPATEIBHOCTH, ITHKH;

8. YyMEHHE Ha TMpaKTUKE T0JIb30BaThCA OCHOBHBIMHM JIOTHUECKUMHU IpPHEMaMH,
MeTOoJIaMU HaOJII0ICHUS; MOJCIUPOBAaHMS, 00bICHEHNUS, pelIeHHs Po0JIeM, IPOrHO3UPOBAHUS U JIP.;
0. YMEHHE OPraHU30BbIBATH CBOIO KU3Hb B COOTBETCTBUU C MPEACTABICHUSIMU O

3JI0pOBOM 00pa3e >KHU3HHU, MpaBax W OOS3aHHOCTIX TPAKIAHWHA, IEHHOCTSIX OBITHS, KYJIbTYpbl H
COLIMAJILHOTO B3aUMOJICHCTBUS;

10. YMEHHE BBINOJHATH MO3HABATENbHBIE W TMPAKTUYECKUE 33JaHUS, B TOM YHCIIE
MIPOEKTHBIE;
11. YMEHHE CaMOCTOSITEIbHO W apryMEHTHUPOBAHHO OILICHUBATh CBOM JACUCTBUS U

NEHCTBUSL  OJTHOKJIACCHUKOB, COJEPKATeIbHO OOOCHOBBIBAasl MPAaBUIBHOCTh WM  OIIMOOYHOCTH
pe3ynbrata M crnocoba JeHCTBUS, aJeKBaTHO OIICHUBATh OOBEKTHBHYIO TPYIHOCTh Kak Mepy
(aKkTUYeCKOro WM TMPEArojaraéMoro pacxoja pecypcoB Ha pelleHHuEe 3aJayd, a TakKe CBOHU
BO3MOYXHOCTH B JIOCTHKEHUU IIEJIU OMPEACTICHHON CI0XKHOCTH;
12. yMeHHue padboTarh B rpyire - 3QGEeKTHBHO COTPYAHUYATh M B3aUMOJICHCTBOBAThH Ha
OCHOBE KOOPAMHALIMK PA3IMYHBIX TMO3UIUNA TpU BBIPAOOTKE OOIIEro pemieHus B COBMECTHOM
NeSITeNIbHOCTH; CIyllaTh HapTHepa, (opMynupoBaTh U apryMEHTUPOBATH CBOE MHEHHE, KOPPEKTHO
OTCTaWBaTh CBOKO MO3HIHUI0O U KOOPAMHHPOBATH €€ C MO3HIIMHM MAapTHEPOB, B TOM YHCIE B CHTyaI[uu
CTOJIKHOBEHHUSI MHTEPECOB; MPOJYKTHBHO pa3peliaTh KOH(IUKTHI Ha OCHOBE y4yeTa HHTEPECOB U
MO3UIMH BCEX €ro Yy4YaCTHUKOB, IIOMCKAa M OICHKH aJbTCPHATUBHBIX CIIOCOOOB pa3pelieHus
KOH()JIMKTOB.

[IpenmeTHbIMHU pe3yiabTaTaMu ocBoeHUss OCHOBHOW 00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO
oO1mero o0pa3oBaHus SBIISIOTCS:
1. dbopMUpOBaHUE MEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHUN O BEIIECTBAX,
UX TPEBpalleHUSIX U MPAKTUYECKOM MPUMEHEHHH; OBJIQJICHHE T[OHATUHHBIM ammapartoM u
CUMBOJIMYECKUM SI3bIKOM XUMUU;
2. OCO3HAaHWE OOBEKTUBHO 3HAYMMOCTH OCHOB XHMHYECKOM HAyKh Kak o00JacTu
COBPEMEHHOTO ©CTECTBO3HAHMS, XUMHYECKHX TPEBpAIICHUN OpPraHMYECKUX ¢ HEOPTaHHYECKUX
BEIIIECTB KaK OCHOBBI MHOTHX SIBJICHHM JKUBOW M HEXHBOW MPUPOIBI; yriyOJeHUE MPEICTaBICHUNA O
MaTepUaIbHOM €IMHCTBE MUpA!
3. OBJIaJICHUE OCHOBAMHU XHMHYECKOM TPAMOTHOCTH: CHOCOOHOCTBIO aHaIU3UpPOBATh U
OOBEKTUBHO OIICHMBATHh JKU3HCHHBIE CUTYyallid, CBS3aHHBIE C XUMHEH, HaBBIKAMH O€30MaCHOTO
oOpallieHusi ¢ BEIIeCTBAMH, HCIIOJIb3YEMbIMH B TOBCEIHEBHOHN >KM3HM; YMEHHUEM aHAIU3UPOBATH U
IUTAHUPOBATh JKOJOTHYECKH 0e30MacHOe MOBEASHUE B IEISIX COCPeKCHHsS 3I0pPOBbS U OKpYKaroIen
Cpelbl;
4, dbopMUpOBaHHE YMEHHI YCTaHABIMBATH CBSI3W MEXKIY peadbHO HaOJI0IaeMbIMH
XUMUUYECKUMH SIBJICHUSIMU M TPOLECCAMM, MPOUCXOAAIIUMH B MHKPOMHUDPE, OOBSICHITH MNPUUHHBI
MHOT000Opa3usi BEIIECTB, 3aBUCHMOCTh HUX CBOWCTB OT COCTaBa W CTPOCHHS, a TaKKE 3aBHUCHMOCTH
MIPUMEHEHHUSI BEIIECTB OT UX CBOMCTB;
5. NPUOOPETEHUsI OMNbITA HCIIOJNB30BAHUS PA3JIMYHBIX METOJIOB HW3YYCHHS BEIIECTB;
HaONIO/IeHUsl 32 UX MPEBPALICHUSMHU MPU MPOBEACHUHM HECIOXKHBIX XHMUYECKHUX SKCIIEPUMEHTOB C
HCIOJIb30BaHUEM JTA0OPATOPHOTO 00OPYAOBAHUS U IPUOOPOB;

6. YMEHHE OKa3bIBaTh IEPBYIO TMOMOINb TMPH OTPABJICHUSAX, OXOTax M JAPYIHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYAOBAaHUEM;
7. OBJIQJICHWE TMpUeMaMH paboTel ¢ uHOpMaruerd XUMHUYECKOTO  COJEpKaHUS,

NpEJCTaBICHHON B pa3HO ¢opme (B BHIE TekcTa, (GopMmyn, rpaduKoB, TaOMUYHBIX NAaHHBIX, CXEM,
dboTorpadwuii u ap.)



8. CO3JJaHWE OCHOBBI JUIsi (OPMHUPOBAHHMS HWHTEpPECa K PACHIMPEHUIO W YIUIYOJICHHIO
XMMHAYECKHX 3HAaHUW M BbIOOpa XMMHHM KaK NPO(UIBHOTO IpeaMeTa NpU Iepexoae Ha CTYIEHb
cpenHero (mosHOTO) oOOmIEro oOpa3oBaHMs, a B JajdbHEWIIEM W B KadecTBe cdepbl CBOE
npoeccHoHABHOMN eSTENbHOCTH;

9. (dbopMHpOBaHUE PEICTABICHUN O 3HAUCHHH XMMUYECKON HAYKU B PEIICHHH COBPEMEHHBIX
3KOJIOTHYECCKUX HpO6H€M, B TOM YHCJIC B TIPCAOTBPAIICHUN TCXHOTCHHBIX U SKOJIOTHICCKUX KaTaCTpO(b.

OcHOBHbIE MOHATHA XUMUH (YPOBEHb ATOMHO-MOJIEKYJISPHBIX MPeICTABIEHHUI)

Boinycknuk nayuumcesa:

* ONUCHIBAMb CBOUICNBA MEEPOBIX, HCUOKUX, 2A3000PAHBIX GeUjeCME, 8blOEISS UX CYUIeCMEEHHbIe
NPUSHAKU,

* Xapaxkmepuzoeamv ewjecmea no COCMAgY, CMPOEHUI0 U CE0UCMEAM, YCMAHABIUBAMD
NPUYUHHO-CIIeOCMBEHHbIE CBA3U MeNHCOY OAHHBIMU XAPAKMEPUCTNIUKAMU 8eUjeCmd;

* PACKPLIBAMb CMbICT OCHOBHBIX XUMUYECKUX NOHAMUL «AMOM», «MONEKYIA», «XUMUYEeCKUU
NEMEHM», «NPOCMOe BeuleCmeny, «CIONCHOe Beulecmeny, «B8aleHMHOCMbY, UCNONb3YS 3HAKOBYIO
cucmemy Xumuu,

* u3006padicams cocmag npPoCmMeuux eujecms ¢ NOMOWbI0 XUMUYECKUX Gopmyn u cyuHoCmo
XUMUYECKUX Peakyull ¢ NOMOWbIO XUMUYECKUX YPAGHEHULL,

* GLIYUCTIAMb OMHOCUMENLHYIO MOLEKYIAPHYIO U MOJIAPHYIO MACCHL GeUeCme, d makKHce MAaccogyio
00110 XUMUYECKO20 2NIeMeHmMA 8 COeOUHEHUSIX O OYEHKU UX NPAKMUYECKOU 3HAUUMOCTU;

* cpasHuBamsb NO COCMABY OKCUObL, OCHOBAHUSL, KUCTIOMbL, CONU,

* Knaccuguyuposams OKCUObL U OCHOBAHUS NO CEOUCMBAM, KUCIOMbL U CONU NO COCMABY,

* OnuUCHLIBAMb COCMAB, CBOUCMBA U 3HAYEHUe (8 Npupooe U HPAKMUYecKol OesameabHOCmU
YenoeeKa) NPoCmuvlx 8eujecms — KUCI0pood U 8000pooa;

* 0asamsv CPAGHUMENLHYIO XAPAKMEPUCTIUKY XUMUYECKUX SNEMEHMO8 U GANCHEUUUX COeOUHEHUU
ecmecmeenHbIX CeMeliCms WeloYHbIX MeMailos U 2ani02eH08;

* N01b308aMbCA 1AOOPAMOPHBIM 000PYO0BAHUEM U XUMUYECKOU NOCYOOLL;

* IPOBOOUMb HECNOJCHbIE XUMUYECKUE ONbIMbl U HAONI00eHUs 3a USMEHEHUIMU CEOLICE 8eulecne
8 mpoyecce ux npespawjenuli, cooba0amv NPAsUNd MEXHUKU 0Oe30NaCHOCMU Npu Npo8edeHUU
Hab00eHUl U ONbIMOoS,

* paznuuams IKCHEPUMEHMANLHO KUCIOMbL U WETOYU, NONb3VACH UHOUKAMOPAMU, OCO3HABAMb
He0OX00UMoChb coO00eHUss Mep 6e30NACHOCMU NPU 00paAWeHUlU ¢ KUCTOMAMU U We0YaMU.

BovinyckHUK nonyuum 603Mo0MCHOCHMb HAYYUMbCA:

* 2PaMOMHO 0OPAUAMBCS C 8eULeCN8AMU 8 NOBCEOHEBHOU HCUSHIL

* 0co3HABAMb HEOOXOOUMOCHb COONOOEHUSI NPABUN IKOJO2UYECKU 0e30NacH020 N08e0eHUs 6
OKpYJHcaroujeli npupooHoll cpeoe;

* NOHUMAMb CMBLCTL U HEOOXOOUMOCIb COONIOOEHUS NPEONUCAHUL, NPedNazaemMblX 8 UHCIPYKYUSX
10 UCNONIL30BAHUIO TIeKaApCmMe, cpedcma Obimosol XUMUU U op.;

* UCNONBL306AMb  NPUOOpPEeméEHHble  KIloYegble  KOMNEeMEeHMHOCMU  Npu  6bINOJHEeHUU
UCCIe008amMeNbCKUX NPOEKmo8 HO  U3YYEHUIO CBOLCME, CHOC0008 NONYUeHUs. U PACNO3HABAHUS
eewecme;

* Pa3BuUaAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3Y CPEOCMEA YCMHOU U NUCbMEHHOL
KOMMYHUKayuu npu pabome ¢ mekcmamu y4eOHuKa u OONOIHUMENbHOU TUmepamypou, CnpagoyHbLMU
maoauyamu, npoAsiAms 20MOBHOCMb K VBANCEHUI0 UHOU MOYKU 3PEeHUsi npu 00CyicoeHuu
Pe3yIbmamos 8blNOJIHEHHOU pabombi;

* 00bEKMUBHO OYeHU8AMb UHDOPMAYUIO O 8eUjeCmBaX U XUMUYECKUX NpOoYeccax, KpumuyecKku
OmMHOCUMbCA K NCEBOOHAYUHOU  UHGOpMAyuy, HedoOpOCOBeCmHOl  peKiame,  Kacaroweucs
UCNONIL308AHUSA PA3TUYHBIX 8EU4ECE.

Ilepuoouueckuii  3aKk0H u  nepuoouuecKdas  CUcCmemMa  XUMUYECKUX  I/IEMEHM08
. H. Menoeneesa. Cmpoenue seuiecmea

Buinycknuk nayyumces:

* Knaccuguyuposams xumuyecKue dNemMeHmsvl Ha Memasivbl, HeMemauisl, dJeMeHmsl, OKCUObl U
2UOPOKCUOBL KOMOPLIX AMGPOMEPHbl, U UHEepMHble dIeMeHmbl (2a3bl) OISl OCO3HAHUS BAHNCHOCMU
VROPAOOYEeHHOCMU HAYYHbIX 3HAHULL



* PACKPbIBAMb CMbICIT Nepuodudeckozo 3akona [l. U. Menoeneesa,

* OnUCLIBAMb U XAPAKMEPU308AMb MAOIUUHYIO DOPMY NePUOOUUECKOU CUCMEMbl XUMUUECKUX
9/1eMEeHmMO8;

* Xapakxmepuzoeams COCMA8 AMOMHbIX 50ep U pacnpeoeieHue Yucid 1eKmMpoHO8 No
INEKMPOHHBIM CLOAM AMOMO8 XUMUYECKUX DNEMEHMO8 MANbIX NePUO008 NEPUOOULECKON CUCTHEeMbl, d
MaKoice Kanus u Kanbyus,

* paznuuams  GUObL XUMUYECKOU CBA3U: UOHHYIO, KOBALEHMHYIO HNOJAPHYIO, KOBALEHMHYIO
HeNnoNAPHYIO U MEMAINUYECKYIO;

* U300padcamv 21eKMpPOHHO-UOHHbIE POPMYIbL Beulecms, 00PA3Z08aAHHBIX XUMUYECKUMU CEA3AMU
PA3Ho20 8uUod;

* GbIAGIAMb 3A6UCUMOCHIL CBOUCME BEUWEeCmE OM CMPOEHUs UX KPUCTALIUYECKUX Deuémox:
UOHHDBIX, AMOMHbIX, MOJIEKVAAPHBIX, MEMALIUYECKUX,

* Xapakxmepuzo8ams XumMuieckue 31emMeHmol U UX COeOUHEHUsI HA OCHOBE NOJONCEHUSL DIEMEHMO8
8 NepuooudecKoll cucmeme u 0COOeHHOCmell CIMpOeHUsl UX AMoMO8;

* onucvieams OCHOGHbIe dmanvl omikpwvimus []. M. Menoeneegvbim nepuoouyeckoeo 3aKoHa u
nepuUoOUYecKoll CUCIEMbl XUMUYECKUX DIEMEHMO8, HCU3Hb U MHO2000PA3HYI0 HAYYHYIO 0eamelbHOCb
YUéHoeo,

* Xapakxmepu3oeams HAYYHOE U MUPOBO33PEHUECKOe 3HAUeHUe NepuoouUtecKko20 3aKoHd U
nepuoouyecKoll cucmemsl xumudeckux snemenmos /1. U. Menoeneesa,

* 0CO3HABAMb HAYUHbIE OMKPLIMUSL KAK Pe3yIbmanm ONUmenbHulX HaOm00eHull, ONbimoe8, HAY4HOL
NOJIeMUKU, NPeoooeHUsi mpyOHOCMeU U COMHEHU.

Boinycknuk nosiyuum 603m0x4cHOCHIb HAYYUMBCA:

* 0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX 3HAHUU 01 NPAKMUYECKOU 0esimelbHOCMU Yel06eKd;

* ONUCHIBAMb U3YUEHHBLE 0OBEKMbL KAK CUCTEMbl, NPUMEHSISL TOSUKY CUCMEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX NEPUOOUYECKOL CUCEMbL XUMUYECKUX INeMEHMO8 OJis
00bACHEHUS U NPEeOBUOEHUSL CBOLLCTNE KOHKPEMHbIX 8eUeCma;

* pazeusamsv UHQDOPMAYUOHHYIO KOMNEMEHMHOCMb HNOCPEOCMEOM  YeaAyOnieHuss 3HAHULl 00
UCMOpUU CMAHOBNIEHUST XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMUL, NePUOOUecKO20 3aKOHA KaK
00HO20 U3 BANCHEUULUX 3AKOHO8 NPUPOODL, A MAKHCE O COBPEMEHHBIX OOCMUNICEHUAX HAVKU U MEXHUKU.

MHuozoobpazue xumuueckux peakyuil

Buinycknuk nayyumcs:

* 00BACHAMb CYMb XUMUHECKUX NPOYECCO8 U UX NPUHYUNUAIbHOE OMAuYUe OM PU3UYECKUX,

* HA3bLIBAMb NPUSHAKU U YCIOBUS NPOMEKAHUA XUMUYECKUX PEeaKYUll,

* YCMaHasiueams NPUHAOIEHCHOCb XUMUYECKOU Peakyul K onpeodeiéHHOMY Muny no 00HOMY U3
KAACCUDUKAYUOHHBIX NPUSHAKOG: 1) NO 4ucty u cocmagy UcXoOHbiX eujecms u NpooyKmos peakyuu
(peakyuu coeOuHeHusl, paslodCeHusl, 3amewjeHuss u ooMena); 2) no 6blOeNeHUI0 UIU NO2TOUEHUIO
meniomul (peakyuu dK30mepmuyecKue u sHoomepmuieckue), 3) no usMeHeHuro cmeneHel OKUCIeHus
XUMUYECKUX 9NeMEHMO8 (Deakyuu OKUCTUMEeTbHO-80CCMAHo8umenvHble); 4) no obpamumocmu
npoyecca (peakyuu oopamumsie u Heoopamumvie),

* Ha3bIBAMb PAKMOPHL, IUAIOUUE HA CKOPOCTb XUMUYECKUX PeaKyull,

* Ha3vLIBAMb PAKMOPbI, GIUAIOWUE HA CMEUJeHUE XUMULECKO20 PABHOBECUSL,

* COCMABIAMb YPAGHEHUs JNEKMPOIUMULECKOU OUCCOYUAYUU KUCTOM, Weloyell, conell, NoHble U
COKpawjénHbvle UOHHbLE YPABHEHUs PeaKyull 0OMeHa, YPaGHeHUsl OKUCIUMENbHO-60CCMAHOBUMENbHbIX
peaxyut,

* NPOZHO3UPOBAMb  NPOOYKMbL  XUMUYECKUX PeaKkyuti no  @Qopmyram/Ha3eaHusim UCXOOHbIX
geuyecms, Onpeoesims UCXOOHbIe Beulecmaed no QopMyIam/Ha36aHUSIM NPOOYKIMOE PeaKyuu;

* COCMAaBNAMb YPAGHEHUS pPeaxkyuti, COOMEEmCmMEYIOWUX NOCIe008amMenlbHOCMU  («YenoukKey)
npespaujeHuli HeoP2AHUYEeCKUX 8eujecme Pa3iuyHbIX K1Acco8;

* gLIAGIAMbL 6 Npoyecce IKCNEpUMeHma NPUsHAaKu, ceudemenbcmaylowue o npomeKaHuu
XUMUYECKOU peaKyuu;

* IPUSOMOBTISIMb PACMEOPLL C ONPEOEeNEHHOU MACCOBOU 00.1eli paCmBOPEHHO20 euecmad,

* onpedensims xapakmep cpeovl BOOHbIX PACMEOPOE8 KUCIOM U ujelodell N0 USMEHEHUI OKPACKU
UHOUKAMOPO8,



* IPOBOOUMb KA4eCMmBeHHble pearkyuu, NnooOmeepxHcoaruue Haluyue 6 B0OHbIX pPACMBEOPaX
geuyecms omoeIbHbIX KAmuoH08 U AHUOHOS.

Boinycknuk noayuum 603mM0MCHOCHIb HAYYUMbBCA:

* COCMagnAmy MONEKYIAPHbIE U NOIHbIE UOHHbLIE YPAGHEHUs N0 COKPAWEHHbIM UOHHbIM
VPABHEeHUAM,

* NPUBOOUMb NpUMEpbl pearyuil, NOOMEEPHCOAIOWUX CYUWECMBOBAHUE B3AUMOCEA3U MEHCOY
OCHOBHBIMU KNACCAMU HEOP2AHUYECKUX 8eUlecme;

* NPOCHO3UPOBAMb Pe3YIbMambl 8030€UCMBU PA3IUYHBIX (AKMOPO8 HA U3MEHeHUe CKOpOCmu
XUMUYECKOU peakyuu,

* NPOCHO3UPOBAMb PE3VIbMAMmMbl 8030€UCMBUS PA3IUUHBIX (DAKMOPO8 HA cMeujeHue XUMULECKO20
pasHosecus.

MHuozooopazue eugecme

Boinycknuk nayuumces:

* onpeoenimsv  NPUHAONEHCHOCb — HEOP2AHUYECKUX —Bewecms K OOHOMY U3 U3VUEHHbIX
KAACCO8/2pynn. Memaiivl U HeMemasivl, OKCUObl, OCHOBAHUS, KUCTIOMbl, COIU;

* cocmasnams hopmynvl eujecms no Ux Ha36aHuIM;

* onpedensims 8alIeHMHOCIb U CIEeNeHb OKUCTIeHUs. INeMEHMO8 8 8eUleCEax;

* cocmaegnams opmynvl HEOP2AHUYECKUX COCOUHEHUL NO 8ATIEHMHOCMAM U CMENneHAM OKUCTeHUs
J/IeMEeHmMOo8, a MaKice 3apsaoam UOHO8, YKAZAHHbIM 6 MAabauye pacmeopumocmy KUCI0m, OCHOBAHUL U
coneli;

* 00BACHAMYb 3AKOHOMEPHOCMU USMEHEHUS (QUIUYEeCKUX U XUMUYECKUX CEOUCME NPOCMbIX
gewecme (Memaios U HemMemauilos) U Ux 8blCULUX OKCUOO8, 0OPA30BAHHBIX INEMEHMAMU 8MOPO20 U
mpemve20 nepuooos;

* HA3bIBAMb 00WUe XUMUYecKUe C80UCMBa, Xapakmepuvie OJi 2PYAN OKCUOO08: KUCIOMHUBIX,
OCHOBHUbIX, AMPOMEPHBIX;

* Ha3blBAMb O00WUe XUMUYEeCKUe CBOUCMEd, XapakmepHvle OJisl Ka# 0020 U3 KIACCO8
Heop2aHu4ecKux 6euecms. KUCI0m OCHOBAHUU COell;

* NpuUBOOUMb NpuMepvl peaxkyuil, NOOMEePHCOAUUX XUMUYECKUe CB0UCMBA HeOP2aHUUeCKUX
geuyecms. OKCUO08, KUCIOM, OCHOBAHULL U COlell;

* onpedensimb  GeWECMBO-OKUCIUMENb U 8eU4eCTN80-80CCMAHOBUMENL 8  OKUCIUMENbHO-
80CCMAHOBUMENLHBIX PEAKYUSX,

* cOCMagnamy  OKUCTUMENbHO-80CCMAHOBUMENbHBIU  OANaHC (018 U3VYEHHbIX peaxkyuii) no
NPEeONONHCEHHBIM CXEMAM PeaKyull;

* nPo6oOUMb 1AOOPAMOpPHLIE ONBIMbI, NOOMEEPHCOAIOWUE XUMUYECKUE CBOLCNBA OCHOBHBIX
K1ACCO8 HeOP2aAHUYECKUX Geuecme;

* IPo6oOUMb 1AOOPAMOpPHLIE ONBIMbBL NO NOJYYEHUIO U COOUPAHUIO 2A3000PA3HBIX GEUeCmE:
8000p00a, KUCIOPOOA, Y2IeKUCL020 2a3d, AMMUAKA, COCMAGISAMb YPAGHEHUs COOMBEmCmEyouux
peaxkyuii.

Boinycknuk nonyuum 603mMoxicHOCHb HAYUUMBCA:

* NIPOCHO3UPOBAMb XUMUYECKUE CEOLICNBA 8euecm8 Ha OCHOBE UX COCMABA U CIMPOeHUs;

* NPOCHO3UPOBAMY cnocobHocms eewecmea NpOAGIAMY oKucaumenvHole unu
80CCMAHOBUMENIbHBIE CEOLICMEA C YUEMOM CmeneHel OKUCTeHUsl IIeMEHMO08, 8X00AWUX 8 e20 COCMAs;

* BbIABIAMb CYUWECMBOBAHIUE 2EHEMUYECKOU 83AUMOCBA3U MeANCOY euecmeamu 8 pady. Nnpocmoe
8euecmeo — OKCUO — 2UOPOKCUO — COTlb,

* Xapakxmepuzoeams 0cobble c8OUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,

* NPUBOOUMb NPUMEPbL VPABHEHUUl DeaKyutl, 1excaujux 6 OCHO8e HNPOMBIUUIEHHbIX CHOC0008
NOLYYEHUsL AMMUAKA, CEPHOU KUCTOMbl, YYeYHA U CIMATU;

* onucwvleams husuyecKue U XUMudecKue npoyeccyl, AGNAIWUeCs 4acmovio Kpy2080pOma 6eujecms
8 npupooe;

* 0pP2aHU308bI6AMb, NPOBOOUNMDb VHUEHUYEeCKUe NPOeKmbl N0 UCCLeO008AHUIO CBOUCME Geujecms,
UMEIOWUX 8aHCHOE NPAKMUYECKOe 3HAYEHUe.

2. COAEP)KAHME YYEBHOI'O ITIPEJIMETA



XUMUs
8 ki1acc (2 4 B Hee10, Beero 68 4.)

Pa3gen 1. OcHOBHEBIE NOHATHS XUMHUHU
(YpoBeHb aTOMHO-MOJIEKYJ/ISIPHBIX NpeacTaBienuit) (51 1)

Tema 1. 1. IlepBoHauanbHble XUMHYeCKHE NOHATHS. (20 u)

[Ipenmer xumuu. XuMus Kak 4acTh €CTECTBO3HaHHUsA. BemecrBa u ux cBoiicTBa. YUucrtebie
BEIIECTBA W CMeCH. MeToapl TO3HAHHWS B XUMHUU: HAONIOACHHE, SKCrepuMeHT. [Ipuembr OGezomacHo
paboTel ¢ 00opynoBaHUEM U BemecTBaMu. CTpOeHUE IIaMEHH.

UYucteie BemectBa W cMmecd. CrmocoObl OYHCTKH BEHIECTB: OTCTaWBaHHE, (UIBTPOBAHUE,
BBITIAPUBAHUE, KPUCTALIU3ALMS, AUCTWLIALIUA. DU3MUYECKUE U XUMUYECKUE SIBJICHUSA. XUMHUUYECKHE
peakuuu. IIpu3HaKM XUMHYECKHMX PEAKIUHd W YCIOBUS BO3HUKHOBEHHS W TEYEHUS XHMHUYECKHX
peaKuuid.

ATOMBI, MOJICKYJBI W HOHBI. BeliecTBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSI.
Kpucrannmueckne u amopdHbple BemiecTBa. Kpucraumueckue pemieTKd: WOHHAsg, aToOMHas |
MoJeKkyJisipHas. [Ipoctele M ClOKHBIE BEmIECTBA. XHMUYECKUH 3JIEMEHT. MeTramibl U HEMETaJlIbL.
AtomHas eaguHUNa Macchl. OTHOcHTEIIbHAs aTOMHas Macca. SI3pIK XUMHH. 3HAKH XHMHYECKHUX
AJIEMEHTOB. 3aKOH TMIOCTOSHCTBA COCTaBa BeIIeCTBA. XuMHU4eckue ¢opmynbl. OTHOCHUTENbHAS
MOJIEKYyJIApHas Macca. KadyecTBEHHBI W KOJMYECTBEHHBIM COCTaB BENIECTBA. BBIYMCICHHS 0
xumudeckuM popmynam. MaccoBast 10T XUMHUYECKOTO JIEMEHTA B CII0KHOM BEIIECTBE.

BaneHTHOCTS XuMHYECKHX 3JeMeHTOB. OmpeaelieHne BAJICHTHOCTH 3JIEMEHTOB IO (hopmynam
OuHapHBIX coequHeHn. COCTaBICHHE XUMHUECKUX (OpMYIT OMHAPHBIX COSIMHEHH 110 BAJICHTHOCTH.

ATOMHO - MOJIEKYJIIPHOE YY€HHE. 3aKOH COXPAHEHHUs MacChl BeEeCTB. JKU3Hb U NIEITENBHOCTh
M.B. JlomoHOCOBa. XMMHUYECKHUE YPaBHEHHUs. TUIIBI XUMUYECKUX PEAKIIUi.

Tema 1.2. Kucaopon (5 4)

Kucmopon. Haxoxnenne B mpupoxe. Ilomyduenne kuciopoga B jaboparopun
MPOMBIIUIEHHOCTH. DHU3nUecKkrne U XMMHYECKHUE CBOMCTBA Kucimopoaa. ['openue. Okcupsl. [Ipumenenue
kucinopona. KpyroBopor kuciopona B npupoae. O30H, amoTponusi kuciopoaa. Bo3ayx u ero cocras.
3ammTa aTMOc(EepHOTO BO3/IyXa OT 3arpsi3HEHU.

Tema 1.3. Bogopona (3 4)

Bonopoxa. Haxoxnenue B npupose. [lomyuenne Bogopoia B 1a00paTOpUH U MPOMBIIIIIEHHOCTH.
dusnueckue U XMMUYECKHE CBOMCTBA Bojlopoaa. Bogopox - BocctaHoBUTENb. Mephl 6€30MaCHOCTH MPH
pabote ¢ Bogopozaom. [Ipumenenue Bogopona.

Tema 1.4. Bona. PactBopsbl (7 4)

Bona. Mertoapl onpeneneHusi coctaBa BOJAbI - aHAIU3 U CUHTE3. DU3MYECKHUE CBOMCTBA BOBI.
Bona B mpupojae u crnocoObl ee OUMCTKH. Adpanusi BOJbl. XUMHUECKUE CBOMCTBA BOABI. [IpuMmeHnenue
Bonbl. Boma- pactBoputens. PacTBopuMOCTh BemiecTB B Bojae. MaccoBasi 10yl PacTBOPEHHOTO
BELIECTBA.

Tema 1.5. KosinyecTBeHHbIE OTHOLLIEHUSI B XUMHUH (5 1)
KonunuecrBennble OTHOLIEHUS B XUMUHU. KonuuecTBO BCIICCTBA. Momns. MOHHpHaH Macca. 3aKoH

ABoraapo. Mousipabiii 00beM Ta30B. OTHOCUTENBHAS TIOTHOCTh ra3oB. OObEMHBIC OTHOIICHHS Ta30B
IpU XUMHUYCCKUX PCAKIIHUAX.



Tema 1.6. OcHOBHBIE KJIacChl HeOpraHn4vecknx coexuHenuii (11 4)

BaxHeiimuye Kigacchl HEOpraHWYECKHX coeauHeHud. OKCHUOBI: COCTaB, KilacCU(PUKAIIHSL.
OcHOBHBIE M KHUCJIOTHbIE OKCUAbl. HomeHkiarypa okcumoB. Puznueckue U XUMUYECKHE CBOWCTBA,
MTOJIyYEHUE U IPUMEHEHUE OKCUIOB.

I'uppokcuapl. Knaccudukanus ruapokxcuno. OcHoBanus. Cocras. lllenoun u HepacTBOpUMBIe
ocHoBanus. Howmenkmarypa. ®dusndeckue W XUMHUYECKHME CBOMCTBA OCHOBaHUW. Peakuus
HelTpanuzanuu. [lonydeHne u npuMeHeHHe OCHOBaHUN. AMQOTEpHBIC OKCHUIBI H THAPOKCUIBI.

Kucnotel. CocraB. Knaccuduxanusa. Homenknarypa. dusmdeckue M XUMHUUYECKHE CBONCTBA
KHUCJIOT. BBITECHUTENBHBIN PsiZi METAJUIOB.

Comu. CocraB. Knaccudukanus. Homenknarypa. @usnueckue cBoiictBa cojieil. PactBopumocTs
coneil B Bojie. XUMHUYECKHE CBOMCTBaA cosiei. CriocoObI monryueHus coneil. [[pumeHeHmne coei.

['eneTndeckas CBA3b MEXy OCHOBHBIMH KJIACCaMU HEOPraHUYECKUX COETMHEHUM.

Paznean 2. Ilepuoguyeckuii 3aK0H U NepUOANYEcKasi CUCTeMa XUMUYeCKHUX djieMenToB /[ .
MenpeneeBa. Ctpoenue aroma. (7 1)

Tema 2.1. Ilepuoanyecknii 3aK0H U MEPUOAUYECKASA CHUCTEMA XUMHYECKHUX 3j1eMeHTOB /l.
N. Menneneea. Ctpoenue aroma (7 4)

[TepBble MOMBITKM KIACCH(PUKANUK XUMHYECKHX 3JIEMEHTOB. [IoHSATHE O Trpymnmax CXOMHBIX
aneMeHTOB. EcTecTBeHHbIE ceMeiicTBa MIENOYHBIX METAUIOB M TajJoreHoB. biaropoaHbie Trasbl.
Ilepnonnueckuit 3axkon . M. Menneneesa. Ilepuonuyeckas cucrema Kak €CTECTBEHHO - Hay4Has
KJIaccupuKanmsT XUMHUYECKUX DJIEMEHTOB. TabOnmuuHast ¢opMa TpeaAcTaBICHHs KiIacCH(pUKAIMU
XUMHYECKHX 31eMeHTOB. CTpykTypa Tabnuibl «[lepuoanyeckas cucteMa XUMHUECKUX dmeMeHToB J[. 1.
MenneneeBa» (kopoTkast ¢opma): A - u b- rpynmbl, nepuoasl. OU3HUECKUI CMBICT TMOPSAKOBOTO
3JIEMEHTA, HOMEpPA MEPHO/1a, HOMEPA IPYMIBI (715 3JIEMEHTOB A-TpyII).

CtpoeHue artoma: sIpo W AJIEKTpoHHass obOojouka. CocTaB aTOMHBIX fJ€p: MPOTOHBI U
HeWTpoHbl. M3oTombl. 3apsig aroMHOro siapa, MacCoOBOE YHUCIO, OTHOCHUTENbHAs aTOMHas Macca.
CoBpemenHas GpopMyIHpPOBKA MOHATHS «XUMUYECKUMA FIEMEHT».

DneKTpoHHas 000JI0YKa aToMa: MOHSATHE 00 YHEPreTUIECKOM YPOBHE (DJIEKTPOHHOM CIIOE), €ro
€MKOCTH. 3alloJIHEHHUE DJIEKTPOHHBIX CIIOEB Y aTOMOB 3JEMEHTOB IMEPBOrO - TPETHEro MEepPHUOJOB.
CoBpemenHas HopMyIHpPOBKA MEPHOIUIESCKOTO 3aKOHA.

3HaueHue nepuoanueckoro 3akoHa. Hayunsele noctmxkenus VM. MenpaeneeBa: ucrnpaBiieHHE
OTHOCUTENIBHBIX ~ aTOMHBIX MAacC, IMPEACKa3aHUE CYIIECTBOBAHUS  HEOTKPBITHIX  3JIEMEHTOB,
IIEPECTAaHOBKM XUMHUYECKHUX 3JIEMEHTOB B mepuoaudeckod cucreme. JKusup u aesrensHocTs [I.U.
Menpeneesa.

Pasznen 3. Ctpoenue BemecTB. XuMuieckas cBsidb (10 4)

Tema 3.1. CTpoenne BemecTsa. XuMuieckas cBsi3b (7 1)

DONEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JeMEHTOB. (OCHOBHBIE BHJbl XHMHUYECKOW CBSI3U:
KOBAJICHTHAA HCHOJIIpHAsA, KOBAJCHTHAA IIOJIsIpHAsA, WOHHAsA. BajgeHTHOCTH 3JIEMEHTOB B CBETE
3JeKTpOHHOU Teopuu. CTeneHb okucienus. [IpaBuia onpeaeneHus CTeneHe OKUCIEHUS JIEMEHTOB.

Tema 3.2. O0001IeHHe, CHCTEMATH3ANMS U KOpPeKUMs 3HaHuii (3 1)

XUMHYECKUE CBOMCTBA OKCUJIOB U OCHOBaHMI. COCTaBleHUs YPAaBHEHHI peakluii: COeTMHEHMUS,
3aMelleHHsI, 00MEHa, OKHCINTEILHO-BOCCTAHOBUTEIbHEIC.

XUMHYECKHE CBOMCTBA KUCIIOT M COJICH.

['eneTnueckas CBsi3b HEOPTAHMYECKHUX BEIIECTB.

9 kjacc

Pa3znes 1. MHorooopa3ue xumudeckux peaxkuuii (15 4)



Tema 1.1. Knaccupuxkanusa xumMudeckux peaxuuii (7 4)

Knaccudukanus XUMHUECKHX peaklUil: peakluu COCIUHEHHS, pa3lIoKEHUs, 3aMelleHus,
obmeHa. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCINTENb, BOCCTaHOBHUTENb, IPOLECCHI
OKHCJIEHUS U BOCCTaHOBJIEHUs. COCTaBIEHUE YPAaBHEHUN OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIU
C NMOMOIIIBIO METO/Ia AJIEKTPOHHOTr0 OalaHca.

TennoBble 3((EeKTh XUMMHUUYECKUX PEAKIUN. DK30TEPMHUUECKUE M ISHAOTCPMHUECKUE PEaKIUH.
TepMmoxnmuueckue ypaBHeHUs. PacdeTsl 10 TEPMOXUMHUYECKUM YPABHEHHUSM.

CkopocTh XMMHMUECKHUX peakuui. DakTopbl, BIUAIOIME HA CKOPOCTb XMMHUYECKHX PEaKLHM.
IlepBOHaYaIbHOE NPEACTABICHUE O KaTAIU3E.

Ob6patumebie peakuuu. [TIoHATHE 0 XUMUYECKOM paBHOBECHHU.

Tema 1.2. XuMn4yeckne peakuuu B BOAHBIX pacTBopax. (8 u)

XUMHYECKUE PEAKIIMU B BOAHBIX paCTBOpaX. DIEKTPOIUTHI U HEINEKTPoJuThl. MoHbl. KaTnoHb!
U aHuOHBI. ['mapartHas Teopusi pacTBOPOB. DJIEKTPOIUTHUYECKAsT NMCCOLMAIIUAS KUCIOT, OCHOBAaHUM U
conei. CimabObie W CUIbHBIE IEKTPOauTh. CteneHp nuccorumanuu. CTeneHs auccomuanuu. Peakium
MOHHOTO OOMeHa. YCIIOBHS TEUYEHHUs peaKkUuii MOHHOrO OOMEHa /0 KOHIA. XHWMHYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPraHMYECKHUX COCAMHCHHN B CBETE MPEACTABICHUN 00 3JICKTPOIUTHYECCKOM
JUCCOIIMAIIMY U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. [loHsTHE O THAPOIU3E CONEH.

Pa3nen 2. Muorooopa3ue Beuectn (44 4)
Tema 2.1. HemeTtanasl (2 4)

Hemeranner. OOmias XxapakTepuCTHKa MO UX TIOJOXKEHHUIO B TEPHOAMYECKONW CHCTEME
XUMHUYECKUX JJEMEHTOB. 3aKOHOMEPHOCTHM H3MEHEHHsS B IMepHojax M Tpymmnax (u3nueckux u
XMMHUYECKUX CBOMCTB IPOCTBIX BEUIECTB, BBICIIMX OKCHUAOB M KHUCJIOPOJACOJAEPKAIIMX KHCIIOT,
00pa30BaHHBIX HEMETAJJIAMU BTOPOTO U TPETHETO MEPHO/IOB.

Tema 2.2. I'ajiorensl (5 4)

l"asorensl. IlonoxkeHne B NEPUOAMYECKONW CHUCTEME XUMHUYECKHMX 3JIEMEHTOB, CTPOCHHE HX
atomoB. Haxoxnenue B mpupone. dusnyeckue U XMMHYECKUE CBOMCTBA rajoreHos. Ilomydenue u
MPUMEHEHUE TaoreHoB. Xjop. dusznyeckne M XUMHUYECKUE CBOMCTBa xJopa. IIpuMeHnenue xiopa.
XnopoBogopoa. Puznuueckue cBoicTBa. [lomyuenune. ConsiHas kuciaora u e€ conu. KauectBenHas
peaxius Ha XJOpUA-uoHbI. Pacno3HaBanue xJ0puoB, OpOMUIIOB, HOIUIOB.

Tema 2.3. Kucaopoa u cepa (7 1)

Kucnopon u cepa. Ilonoxkenune kuciaopoma u cepol B I[ICXD, crpoenue ux atomon. Cepa.
Annotponusi cepbl. Puznueckue U xumuueckue cBoiictsa. Haxoxxnenue B npupoje. [Ipumenenue cepsol.
Ceposogopoa. CepoBogopoaHasi KMCJIOTa U ee cou. KauecTBeHHas peakius Ha CyiabGua-uoHbsl. OKcu
cepel (IV). @usmueckue um xumuueckue cBoiictBa. Ilpumenenue. CepHucCTasi KUCIOTa U €€ COJIH.
KauectBennas peakmus Ha cynabdun-uonsl. Oxeun cepol (VI). CepHas kucinora. XMMHUYECKHE CBOMCTBA
pa30aBIeHHON M KOHIIEHTPUPOBAHHOW CEpHOM KUCIOThl. KauecTBeHHas peakiust Ha Cylb(aT-HOHBI.
XHWMHMUYECKUE PEAKLNH, JIeKallhe B OCHOBE IIOJIYYEHHUS CEPHOM KHCIOTHI B MPOMBIILIEHHOCTH.
IIpuMeHeHne cepHON KUCIIOTBI.

Tema 2.4. Azot u docop (8 4)

Azor u Qocdop. Ilonoxenue azora u ¢ocpopa B IICXD, crpoeHne ux aromoB. A3OT,
(u3nvecKkre M XMMHYECKHE CBOWCTBA, IMOJYyYCHHWE WM IpHMEHEeHHe. KpyroBopor a3ora B mpHpOJE.



AMMuak: puznyueckre ¥ XMMHYECKUE CBOMCTBA, MoydeHue U npumeHnenue. Coau aMMOHUA. A30THas
KHMCIIOTa U €€ cBolcTBa. OKUCIUTEIbHBIE CBOWCTBA a30THOM KUCIOTHL. [lonydeHune a30THOW KUCIOTHI B
naboparopun. XHUMHUYECKHE PEAKIMH, JieKallueé B OCHOBE TOJYYEHUS a30THOW KHCIOTHl B
IpOMBbIIIIEHHOCTH. [IpuMeHenue a30THON KucaoThl. COJM a30THOM KHUCIOTBI U UX INPUMEHEHHE.
ABOTHBIC yI0OpEHHUS.

®ochop. Amnorporus dochopa. dPusznyueckue W XuUMHUeckne cBoiictBa (ocdopa. Oxcun
dbocdopa (V). Oprodochopnas kuciora u ee conu. DochopHsie ynoOpeHusi.

Tema 2.5. Yriepoa u kpemuuii (9 1)

VYraepon u kpemuuii. Ilomoxenune yriepoma u kpemMHuss B [ICXD, cTtpoeHue uX aTOMOB.
VYraepon. Amnmorponust yriepoga. dusznyeckue M XMMUYECKHE CBOMCTBa yriepoaa. AzcopOrus.
VYrapHplii Ta3, CBOHWCTBA W (PU3MOIOTHYECKOE JCHCTBHE HA OpPraHU3M. YTJICKUCIBIA ra3. YToJIbHas
KHCJIO0Ta U ee cond. KauecTBeHHBIE peakuuu Ha KapOoHaT-MOHBL. KpyroBopoT yriepona B mpHupose.
Oprannueckue COeIMHEHHUS YIIIepoaa.

Kpemnwuii. Oxcun kpemuus (V). KpemuueBas kucnora u ee conu. Cmexio. Llemenm.

Tema 2.6. Merasuibl (00mas xapakrepuctuka) (13 u)

Meramnel. [lonoxenune MerammoB B IICXD JI. WM. MengeneeBa, CTpoe€HHE HX AaTOMOB.
Merannmuueckas cBsa3b. Du3nueckre CBOMCTBA METANIOB. P akKTUBHOCTH METAIOB. XUMHUYECKUE
cBoiicTBa MeTauioB. O0mume crocoOkl monydeHus MetamioB. CriaBbl MeTaiioB. Lllenounsie MeTamib!.
[TonoxeHue MENOUYHBIX METALUIOB B MEPUOJAUYECKONW CHCTEME, CTPOEHUE MX aroMoB. HaxoxaeHue B
npuposie. MarHuii W Kajablud, WX BaxHeWmme coeauHeHus. JKECTKOCTh BOABI W CIOCOOBI ee
YCTpaHEHHUS.

Amomunauii. [lonokeHue aalOMUHUS B MEPUOJUYECKON CHUCTEME, CTPOCHUE €ro aroma.
Haxoxnenue B mpupoae. Pu3nveckue U XUMHUYECKHUE CBOMCTBA aTIOMUHHA. AMGPOTEPHOCTh OKCHIA U
TUIPOKCHUIA ATTFOMUHMSL.

Kenezo. [lonoxenue xene3a B MEpUOANIECKON cUCTEME, CTpOeHUE ero aroma. HaxoxaeHue B
npupoae. OPuU3MYecKre U XMMHUYECKHUE CBOMCTBA Keie3a. BakHeWlne COequHEHMS Keje3a: OKCHJbI,
ruapokcuabl u conu xenesa (1) u sxenesa (I11). KayecTBeHHbIe peakiiny Ha HOHBI.

Pa3nen 3. Kparkuii 0030p BaxHeillmx opranuveckux Bemects (9 4)
Tema 3.1. IlepBoHayanbHbIe NPeACTABICHHS 00 OPraHUYeCKNX BelecTBax (7 1)

IIpenmer opranmdeckonl xumuu. Heopranwdeckue u OpraHMYECKUE COCAMHEHMS. YTIEPOJ -
OCHOBA >kM3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHS aToMa YIiiepoJia B OPraHUYECKUX COSAMHEHUSX.

Yrnesonoponsl. IlpenensHbie  yrieBomoponabl. Meran, »3TaH, IpomaH - [POCTEHIINE
MPEICTaBUTENM  NPEICNbHBIX  yriIeBoAoponoB.  CTpykTypHble  (GOpMyJbl  YIJI€BOJIOPOAOB.
I'omonoruyeckuii psn NpeAesbHbIX yriaeBoaoponos. ['omonoru. dusndeckue U XUMUYECKHE CBOMCTBA
MIpEAENIbHBIX YTIE€BOAOPOAOB. Peaknuu ropenus m 3amenienus. HaxoxaeHue B npupoae MpenesbHbIX
yraeBoznopoaos. IIpumenenne metana.

HenpenenbHbie yriaeBoaOpOAbl. DTUICHOBBIA PAN HEMPEACIbHBIX YIIEBOJOPOJAOB. ODTHIIEH.
DU3NYECKUE U XUMUYECKUE CBOWCTBA ATUJICHA.

ALICTUNICHOBBIA PSAJl  HEMPENEIbHBIX YIJIeBOAOPOaOB. AmeruieH. CBoilCTBa alleTUIICHA.
IIpuMeHeHue aneTuieHa.

[Ipou3BoaHbie yrieBomoponoB. Kparkuii 0030p OpraHMYECKHMX COCIWHEHW: OJIHOATOMHBIC
CHUPTHI, KapOOHOBBIE KHUCIIOTHI, CIIOKHBIE 3(DHPBI, KUPHI, YIIEBOABI, AMHHOKHCIOTHI, Oenku. Pomib
OCJIKOB B OpraHU3Me.

[lonsiTHE O BBICOKOMOJIEKYJIAPHBIX BemiecTBax. CTpyKTypa IOJMMEPOB: MOHOMEp, IMOJIMMED,
CTPYKTYPHOE 3BE€HO, CTENIEHb NOJInMepr3aiuu. [lonusTuien, moaunponusieH, NoJIUBUHWIXIOPU.

Tema 3.2. O0001IeHNe, CHCTEMATU3ALMS U KOPPeKUMs 3HAHUM (2 4)



Baxneliye opraHu4ecKue COeIMHECHUS.
3amuTa NpOeKTOB.



3. TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne Coaep:xanue (pa3aesbl, TeMbI) Koa OcHoBHBIE BUABI IeSITeIbHOCTH 00y4arOUIUXCsl (HA YPOBHE YHHMBEPCAJIBHBIX YUeOHBIX
ILIL. uye JAeficTBHIA yJaluxcs)
CTB
0
qac
0B
1. | PABAEJ 1. OcHoBHble NMOHATHS XUMHH (YpPOBeHb aTOMHO- 51
MOJIEKYJISPHBIX MpeacTaBIeHMiA)
Tema 1. 1. IlepBoHava/JbHBIE XMMHYECKHE TOHSTHS. 20 | Pa3nuyath npeaMEThI U3yYEHHUS €CTECTBEHHBIX HAYK.

IlpenmeT xumuu. XuUMHUs Kak 4acThb €CTECTBO3HaHMs. BemecTsa H
uX cBolicTBa. UmMCTBIC BeIIeCTBA M CMECH. MeEToabl IO3HAHHUS B
XUMHH: HaOmoAeHNe, SKcriepuMeHT. [IpreMbl 6e30macHo paboTHI ¢
obopynoBanueM u BemecTBamMu. CTpOeHUE TUTAMEHH.

Uuctele BemecTBa #u  cMmecd. CrocoObBl OYHCTKH — BEIIECTB!
oTCcTamBaHHWe, (WIbTPOBAHWE, BHINAPUBAHUE, KPHUCTAJLTU3AINS,
JUCTUIAIMS. PU3NYEeCKHe U XUMHYECKUE SABJICHUS. XUMHUYECKUE
peakuuu. IIpu3HaKM  XUMHUYECKUX  peakluii W YCIOBHUS
BO3HUKHOBCHUS U TCUCHUS XUMUYECKUX PEaKIIil.
ATOMBI, MOJIGKYIBI W HOHBL. BemectBa MONEKYISpHOTO U
HEMOJICKYJIIPHOIO CTpoeHus. Kpucramauueckue #u amMopQHbIC
BellecTBa. Kpucrtamindeckue pemieTku: HWOHHAs, AaTOMHAas U
MonekynapHas. [IpocTeie W CIOXKHBIC BELIECTBA. XUMHUYECCKUH
JJIEeMEHT. MeTasilbl M HeMeTajibl. ATOMHAas €JUHMIA MAacChl,
OtHocuTeNbHasg aTOMHas Macca. SI3bIK XUMHUU. 3HAKU XUMHYECKUX|
3JICMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBAa. XHMMHYCCKUC
dhopmyner. OTHOCHUTETBHAS MOJICKYIIsIpHAasS Macca. KauecTBeHHBIH U
KOJIMYSCTBEHHBIM COCTaB BEIIECTBA. BEIUNCIIEHUS 110 XMMHYECKUM
¢dopmynam. MaccoBast J0JsI XHMHYECKOTO DJIEMEHTa B CIIOKHOM
BCIICCTBE.

BaseHTHOCTh XUMUYECKUX AJIeMeHTOB. OnpenesicHiue BaJeHTHOCTH
AJIEMEHTOB IO (opMmyiaM OMHApHBIX coeamHeHui. CocTaBieHUE
XUMHYECKUX (DOPMYIT OMHAPHBIX COSTUHEHUH 110 BAJICHTHOCTH.
ATOMHO — MOJIEKYJISIPHOE YYCHHE. 3aKOH COXPaHCHHS MacChl
BemecTB. JKu3ab u gearensHocTs M.B. JlomonocoBa. XuMudaeckue
ypaBHEHUS. THUIIBI XUMUYECKUX PEAKIIUH.

Ipaxmuuecxas paboma Ne 1. Ilpuemwvt 6e3onacnocmu pabomol ¢

HabroaTh CBOKCTBA BEIIECTB M UX M3MEHEHUS B X0/I€ XUMUYCCKUX PEAKITHIA.
YuuThbCs TPOBOAUTH XUMUYECKHUM IKCTIEPUMEHT.
Co0mronaTh nmpaBmiia TEXHUKU 6€301MacCHOCTH

Oxa3kIBaTh MEPBYIO MMOMOIIB ITPU OTPABJICHUAX, OKOI'aX U TpaBMax, CBSA3aHHBIX C pCAKTUBAMHU U

nabopaTopHBIM 000PYIOBAHUEM.

W3y4ath cTpoeHHe MIaMeHH, BBIABUTasi THIOTE3bI U MIPOBEPSISt MX SKCHEPHUMEHTAIBHO.
PaznnyaTh MOHATHS «UHCTOE BELIECTBO» M «CMECH BELIECTBY.

YMeTb pazensiTh CMECH METOIaMH OTCTauBaHUs, (GUIBTPOBAHMUS U BbIIIAPUBAHUSL.
Paznuath (huznveckre U XMMHUUECKUE SBIICHUSI.

OnpenessTh NPU3HAKK XUMAYECKUX PEAKIIH.

DuKCHPOBaTh B TETPasiX HaOMI0JaeMble IPU3HAKA XUMUYCCKUX PEaKIHH.

PaznuuaTh NOHATHS «aTOM», «MOJIEKYJIa», «XUMHUYECKHIA HIIEMEHT», AOH», «3JIEMEHTapHBIC
YacTUIlby. Pa3nuuaTh MOHATHS «BEIIECTBA MOJICKYJIIPHOTO CTPOCHUS M «BELIECTBA
HEMOJICKYJIIPHOTO CTPOCHUSI.

DopMyTUPOBATH ONPEACTICHUE TOHITUS «KPUCTAIUTMYECKUE PEIICTKIY.

OmnpenensaTe OTHOCUTEIbHYIO aTOMHYIO MacCy JIEMEHTOB U BaJICHTHOCTh 3JIEMEHTOB B
OMHAPHBIX COCTMHEHUSIX.

OmnpenensTb COCTaB MPOCTEHIINX COEANHEHNH 110 HX XUMUYECKUM (OpMyJIaMm.
CoctaBisth GOpMyITIbI OMHAPHBIX COCTUHEHUH 10 U3BECTHOM BAJIEHTHOCTH DJIEMEHTOB.
N300paxath mpocTeiie XUMUIECKUE PEAKIIUU ¢ IOMOIIbIO XUMUYECKUX YPaBHEHUH.
PaznnyaTth NOHATHS «MHACKCY U «K0d(DHUIHEHTY, «CXeMa XUMUYECKON peakum» U
«ypaBHEHHE XMMUYECKON PEaKIIUI.

PaccunrtaTh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO Maccy o opmynam BemecTs. Paccunrats
MAacCOBYIO JIOJII0 XHUMUYECKOTO JIEMEHTa B COCAMHECHUH.

YcraHaBiIMBaTh IpOCTEHIINE (POPMYIIBI BEMIECTB IO MACCOBBIM JOJISIM JIEMEHTOB.
[MTonp3oBaThCst HHGOPMALTUEH U3 IPYTUX UCTOYHUKOB ISl IOATOTOBKH KPATKUX COOOIICHUH.
['0TOBHTH ITPE3EHTAIMH 10 TEME.




obopyoosanuem  u
Hncempyxkmaosic no Th.
Jlabopamopuvie onvimuvl. O3nakomaeHue ¢ 0opasyamu NPoCmMvlx
(Memannvl U HeMemanivl) U CILONCHBIX Beujecms, MUHepanos U
20PHBIX NOPOO.

sewecmeamu. CmpoeHue njaameru.

Tema 1. 2. Kucaopon.

Kucnopon. Haxoxnenue B npupoje. IlonmyueHue kucimopoja B
a00paTOpUU Y TPOMBIIDICHHOCTH. (DU3MYECKUE W XUMHUYECKUE
cBoiicTBa kucnopona. ['openune. Oxcuapl. [IpuMeneHne KUCiIopoa.
Kpyrosopor kucnoposa B mpupose. O30H, aJuIoTpOIHs KUCIOPOa.
Bo3nmyx m ero cocraB. 3ammra arMocepHOro Bo3ayXa oOT
3arps3HEHUM.

Ipaxmuuecxas paboma Ne 3. Ilonyuenue u ceouicmea Kuciopooa.
HUncmpyxmaorc no Th.

UccnenoBath cBOHCTBa wH3y4aeMbIX BemecTB. HaOnromaTe ¢u3uMueckue W XUMHYECKHE
NPEBPALICHUS N3yYaeMBIX BELIECCTB.

Pacmio3HaBaTh ONBITHBIM ITyTEM KHUCIOPOI.

OmnuceiBaTh XUMHUYECKHE pEakIuu, HaOmMoJaeMbple B XOA€ JIEMOHCTPAlMOHHOTO "
71a00paTOpHOIO KCIIEPUMEHTA.

Jlenate BBIBOABI M3 pE3yJIbTaTOB MPOBEACHHBIX XHMHYECKHUX OIBITOB. Y4YacTBOBATh B
COBMECTHOM OOCY’KICHHH PE3yIbTaTOB OIBITOB.

Oxa3zpIBaTh NEPBYIO MOMOILB [IPH OTPABICHHAX, 03KOTaX U TPAaBMax, CBSI3aHHBIX C PEaKTHBAMHU U
na0opaTopHBIM 000PYIOBAHUEM.

CoctaBisth GOpPMYITBI OKCHJIOB TI0 M3BECTHOW BAJIEHTHOCTH JIEMEHTOB.

3anuchIBaTh MPOCTEHIINE YPAaBHEHNSI XUMUUECKUX PEaKIHi.

[Honp3oBatecs nHpOpMaLKE U3 APYTUX UCTOYHUKOB JUIS OATOTOBKH KPATKUX COOOILIEHHH.
['0TOBHMM IIpe3eHTAaIHH 110 TEME.

Tema 1. 3. Bogopona.

Bonopon. Haxoxnenue B npupoje. I[lonyueHue Bojopona B
ab0paTOpUM U TPOMBIIDICHHOCTH. (DU3MYECKUE W XUMHUYECKUE
cBOlicTBa Bojopoaa. Bomopong — BoccraHoBUTENb. Mepbl
6e30macHOCTH MpH paboTe ¢ BoJopoaoM. [IpuMeHeHue Botoposa.
Jlabopamopnvie onvimul. B3aumooeticmeue 8000poda ¢ OKCUOOM|
meou (1)

Ipaxmuueckas paboma Ne 4. Ilonywenue 600opoda U
uccneoosanue e2o ceoticms. Uncmpyxmaogic no Th.

HccenenoBats CBONCTBA H3Y4aeMBIX BEIIECTB.

Habmiomate Qusnyeckue 1 XMMUYECKUE IPEBPAILECHHUS U3y4aeMbIX BEILECTB.

OnuceiBaTh XUMHYECKHE peakluH, HaOMogaeMble B XOA€ JEMOHCTPAllMOHHOTO U
71a00PaTOPHOTO HKCIIEPUMEHTA.

PacniozHaBaTh ONBITHBIM ITyTEM BOJOPOI.

Co0ronaTh MpUBMIIA TEXHUKH O€30MaCHOCTH.

JlenaTh BBIBOABI U3 PE3YJIBTATOB IPOBEACHHBIX XMMUYECKUX OIBITOB.

Y4acTBOBaTh B COBMECTHOM OOCYXAECHUU PE3YIHTATOB OMBITOB.

3anuceIBaTh MPOCTENIINE YPABHEHNS XHMUYECKUX PEAKIIUM.

Tema 1. 4. Bona. PacTBopbl.

Bona. Metoasl ompenencHusi cocTaBa BOJbI — aHAIW3 U CHUHTE3.
Odusnyeckre CBOWCTBA BOAL. Boma B TpHpOAE M CHOCOOBI €¢
OUMCTKH. Anspamusi BoAbl. XUMHUYECKHE CBOICTBAa  BOJBI.
[Ipumenenue Boasl. Bona- pactBoputens. PacTBopuMOoCTh BelecTy
B Bojie. MaccoBasi 10/ pacTBOPEHHOTO BEIIECTBA.

Ipaxmuueckas paboma Ne 5. [Ipuzomosnenue pacmeopos coneli @
onpeoeneHHol MAcco8oll donel pacmeopeHHO20 Beuecmad.

HccnenoBath cBOMCTBA U3yYaeMbIX BEILIECTB.

HaGmromate ¢usuueckre W XHMHYECKHE IPEBPAIICHUS H3ydaeMbIX BelnecTB. OINUCHIBATH
XUMUYECKHUE PpEaKIUH, HaOIltoJJTaeMble B XOJIE JIGMOHCTPAIIMOHHOTO W J1ab0paTOpHOTO
SKCIEPUMEHTA.

JlenaTh BBIBOJBI M3 PE3yIHTATOB MPOBEACHHBIX XUMHUCCKHIX OTIHITOB.

Y4acTBOBaTH B COBMECTHOM OOCYKIECHUH PE3yIbTATOB OIBITOB.

3anuceiBaTh NPOCTEHIINE YPABHEHUS] XUMUYECKUX PEAKIIUIL.

BBIUuCIATE MAacCOBYIO JIONIO PAaCTBOPEHHOT'O BEIIECTBA B PAcTBOpPE, MAacCy PacTBOPEHHOTO
BEIIECTBA U BOMABI JJIS IPUTOTOBJICHHUS PACTBOPA ONIPEIEICHHON KOHIICHTPAITHH.

T'oTOBUTH pacTBOPHI C ONPEICICHHON MacCOBOM J10J1€M paCTBOPEHHOI'O BEIIECTRA.

Tema 1. 5. KonyecTBeHHBLIE OTHOLIEHHUS B XUMHH.
KonuuectBennrsle oTHOIIEHHS B XuMuu. KoOJIHMUeCcTBO BellecTBa.

Momnb. Monspras Macca. 3akoH ABoranpo. MOISpHBI 00BEM

Hcnons30BaTh BHYTPU U MEXITPEIMETHBIC CBSI3H.
Paccunrats MONSIPHYIO Maccy BeIIeCTBa, OTHOCUTENHHYIO IIOTHOCTH Ta30B.
Breryncnsate mo XxuMudeckuM ¢GopMylaM W XUMHYECKHM YpPaBHEHHUSM MAaccCy, KOJIHYECTBO




ra3oB. OTHocuTeJbHAs INIOTHOCTh ra3oB. OObEMHBIE OTHOIIECHUS]
ra3oB MPU XUMUYECKHUX PEAKIUAX.
Jlemoncmpayus. Xumuueckue coeOuHeHusi KOIUYeCmMEoOM 6eujecmad
1 monb.
Pacuemnvie 3a0auu. Buiuucinenus ¢ ucnonv3oanuem NOHAMUL
«macca», «KOIUHECMBO  BeWecmsay, « MOJAPHAS MAccay,
«MONAPHBIUL 0OBEMY.

ObveMHble OMHOUEHUS 20306 NPU XUMUHECKUX PEeAKYUSIX.

BEIIIeCTBA, MOJISIPHBIN 00BEM 10 U3BECTHON Macce, KOIIMYECTBY BEIIECTBA, MOJIIPHOMY 00beMy

Tema 1. 6. OcHOBHBIE KJIACCHI HEOPTAHHYECKHX COETMHEHHU. 11 | MccnenoBars cBOMCTBA N3yYaeMbIX BEILECTB.

Baxueiimine Kiaccbl HEOPraHUYECKUX COCAMHEHHM. Oxcunpr; HaoOnronars (I)H3I/1qec1<1/1e U XUMHUYECKHE IIPEBpaAIllCHUS U3y4aeMBbIX BEIICCTB.
COCTaB, KHaCCH(bI/IKaHHH- OCHOBHBIE U KHUCJIOTHBIE OKCHUBI, OmnuceIBaTh XUMHUYECKUE peaknuu, HaOrogaeMeple B XOIE JEMOHCTPAllMOHHOTO M|
Homenknatypa okcumoB. ®@usznueckue U XUMHUYECKHUE CBOMCTBA, 71a60PATOPHOIO YKCIIEPUMEHTA.

MOJIy4CHHC N MPUMCHCHHUC OKCHUIOB. JlenaTe BBIBOABI U3 PE3YJIbTATOB IPOBEACHHBIX XMMUYECKUX OIBITOB.
luppoxeunel. Knaccuukanus ruapokcunos. Ocuosanus. Cocras, Y4acTBOBaTh B COBMECTHOM OOCYKAEHUH PE3YIbTATOB OIBITOB.

Ilenoun u  HepacTBopuMble oOcCHOBaHMs. HoMeHknatypa, Knaccuduimporars n3y4aeMble BEIIECTBA [0 COCTaBY M CBOHCTBAM.
Pu3nyYecKMe W XHMMHYECKHE CBOMCTBAa OCHOBaHWM. Peaxius CocTaBisiTh GOPMYIIbI OKCHIOB, KUCIOT, OCHOBAHH, COJICH.
HenTpanusauuu.  [lonmydyenue W NPUMEHEHME  OCHOBAHWM. XapakTepu3oBaTb COCTaB M CBOMCTBA BEIIECTB, OTHOCSIIMXCS K OCHOBHBIM KllaccaM
AmMdoTepHBIC OKCUIBI U THIPOKCH/IBL. HEOPraHUYECKUX COEJTMHEHUMN.

Kucnotsl. Cocras. Knaccudukammsa. Homenknarypa. ®uzndeckue 3anuchIBaTh IPOCTENINNE YPABHEHUS XMMUUECKHX PEAKIIM.

1 XMMHYECKUE CBOMCTBA KUCIOT. BBITECHUTENBHBIN Pl METAIIOB.

Comu. CocraB. Knaccudukanus. Homenknatypa. ®Puzndeckue

cBoiicTBa conell. PacTtBopumocTh coneili B Boje. XUMHYECKHUC

cBoiicTBa cojicit. CriocoObl oiyueHust cosieil. [IpumeHeHne coeii.

Ipaxmuueckas paboma Ne 6. Pewienue 3KcnepumeHmaibHbix 3a0ay

no meme «Baodicnetiwue xnaccvl HeopeamuuecKux coeoOuHeHuily.

Hncempyxmaosie no Th.

PA3JIEJI 2. [lepuoanyeckuii 3aKOH M NMepHOAHYecKas cucrema 7

xumuyeckux 3jaemMeHToB /. U. MennaeneeBa. CTpoeHue aToma.

Tema 2. 1. Ilepuognyecknii 3aKoH U nepuoguveckas cucrema 7 | KinaccuuimupoBaTh H3yYEHHBIE XUMUYECKHUE SJIEMEHTBI U UX COEIMHEHHSL.

xummndecknx demMeHToB JI. . MenneseeBa. CTpoeHune aToma.

[lepBble MOMBITKH KIACCH(DUKAIUM XMMHYECKHX DIICMEHTOB
[lonsTne o Trpynmax CXOAHBIX 3JIEMEHTOB. EcTecTBeHHBIC
CeMeICTBa IIET0YHBIX METAJUIOB M TaJloreHoB. biaropoaHsie rassl,
ITepuonuueckuit 3akon J[. WM. MenneneeBa. Ilepuoamueckas
cucTeMa Kak eCTECTBEHHO — HayuyHas KilacCUpUKaIMi XUMUIECKUX
aneMeHTOB. TabnmuHas (opma mnpencTaBleHHs KiacCU(HUKAIHY]
XUMUYecKUuX ayeMeHToB. CTpykTypa Tabmuubl «Ilepuonndeckas
cucTeMa XuUMHYecKnx ayeMmeHtoB J[.M. MenneneeBa»y (KOpoTKas
¢dopma): A — u b- rpymmel, nepuonbl. DPUINUECKUA CMBICT
MOPSIAKOBOTO 3JIEeMEHTa, HOMEpa Mepuoa, HoMepa TpyINbl (s

AJIEMEHTOB A-TpPYIII).

CpaBHUTH CBOICTBa BEIIECTB, NMPUHAAISKANINX K Pa3HBIM KjaccaM, XMMHUYECKHE SJIEMEHTHI
pa3HbIX TPYIIIL.

YcraHaBnMBaTh BHYTPH- M MEKITPEIMETHBIE CBSI3H.

dopmynupoBaTh nepruoanueckui 3akoH [[.J11.MenzaeneeBa u packpbIBaTh €ro CMBICI.
XapakTepru3oBaTh CTPYKTYPY HEPHOANIECKON TaOIHUILIBI

Paznuyare nmepuoapl, A- u B-rpynmsl. OObACHATh (HU3HYSCKUN CMBICI MOPSIKOBOrO HOMeEpa
XUMHYECKOTO 3JIEMEHTa, HOMEPOB TPYMNI M MEPHUOIOB, K KOTOPHIM JJIEMEHT NPUHANJIEKUT B
nepuoanyeckor cucreme J[.M.MenzneneeBa; 3akOHOMEPHOCTH U3MEHEHHS CBOICTB AJIEMEHTOB B
TIpejieax MajibIX IIEPHUOJ0B U A-TpyI.

@opMyIUpOBATh OMpPEACICHUS MOHATUN «XUMUYECKHUUA DJIIEMEHT», «IOPAIKOBBI HOMEP,
«MaccOBO€ YHUCIIO», KU30TOIBD», KOTHOCUTENbHASI aTOMHAs Maccay», «3JIEKTPOHHAs 000JI0UKay,
«3JICKTPOHHBIN CIIOM» («IHEPTETUUCCKUI YPOBCHBY).




CtpoeHne aToMa: siIpo | dIeKTpoHHas 00004dKka. COCTaB aTOMHBIX|
siIep: TPOTOHBI W HEWTPOHBI. M30TOmBI. 3apsy aToMHOTO sapa,
MaccoBO€ YHCIIO, OTHOCHTEIbHas aromHas macca. CoBpeMeHHas
(hopMyTUPOBKA MOHATHS «XUMHYECKUN DIIEMEHT.

OnekTpoHHass 000JI0YKa aToMa: IIOHATHE 00 3SHEPreTHYECKOM
ypoBHE  (3JEKTPOHHOM CJO€), €ro €MKOCTH. 3aroJHCHUE
AJNICKTPOHHBIX CIIOEB y aTOMOB JJIEMEHTOB ITIEPBOTO — TPETHETO
riepuoioB. CoBpemMeHHast GOPMYITHPOBKA ITEPHOTUIECKOTO 3aKOHA.
3HaueHHe nepuoanueckoro 3akoHa. Hayuneie moctmkenus .U,
MenpeneeBa: HUCHpPaBICHUEC OTHOCUTEIBHBIX AaTOMHBIX —Macc,
MpecKa3anne CYIIECTBOBAHUS  HEOTKPBITBIX  JJIEMEHTOB,
MEePECTAaHOBKH XMMHYECKUX JIEMEHTOB B MIEPUOIUIECKOIN CUCTEME.
Kuznp u nestenpHocts .M. Menaeneena.

Jlemoncmpayuu:

Qu3suueckue c8oLUCMBA WeNoYHbIX Memannos. Bsaumoodelicmsue
OKCU008 Hampus, mazHus, gocgopa, cepvi ¢ 000U, UCCICO08AHUE
CBOIICTNE NONYHEHHbIX NPOoO0YKmos. Bzaumooeticmeue Hampus U
Kamusi ¢ 800O0LL. Dusuyeckue  CBOUCMBA  2AJI02EHOB.
Bszaumooeticmeue antomunus ¢ Xxaopom, 6poMoM U UOOOM.

OrnpeaenuTs 9UCIIO IPOTOHOB, HEHTPOHOB, JIEKTPOHOB, UCITOJIB3YSI IEPHOTNISCKYIO TAOIHITY.
CoCTaBHTh CXEMBI CTPOEHHUS aTOMOB TIEpBBIX 20 3JIEMEHTOB HAa OCHOBE HX ITOJIOKCHHUS B
NEePUOJNUECKON CHCTEME U OCOOCHHOCTEH CTPOSHHSI HX aTOMOB.

Jenath yMO3aKIIOYCHHS O XapakTepe W3MEHECHHMsSI CBOWCTB XHUMHYECKHX JJIEMEHTOB C
YBEITUYICHHUEM 3apsIIOB AaTOMHBIX SAEP.

HccnenoBath CBOMCTBA M3y4aeMbIX BEIICCTB.

HabGnronate Gusndeckre 1 XUMUYECKHE TPEBPAIEHUS H3y9aeMbIX BEIICCTB.

OnurchIBaTh XUMHYECKUE PEAKITNH, Ha0I0aeMbIe B X0/ IKCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOM OOCYXJICHUU PE3YJIbTATOB OIBITOB.

Pazgen 3. Ctpoenue BemecTBa. XUMHUYeCKasi CBA3b 10

Tema 3. 1. Ctpoenne BemecTB. XUMHYECKAs CBS3b. 7 @opMynIMpOBaTh OIPENEIECHUS MOHIATUN «KOBAJICHTHAs HEMOJISIpHAas CBA3b», «KOBaJEHTHAs
ODJIEKTPOOTPUIIATENILHOCTh  XUMUYECKUX  IIIEMEHTOB. OCHOBHBIE MOJIApHAs CBA3b)», KMOHHAS CBA3b», «CTCICHL OKUCICHUIY, «IJICKTPOOTPULATCIILHOCTDY.

BH/Ibl XUMUYECKOM CBA3M: KOBAJICHTHAs HEMOJSAPHAs, KOBAJIEHTHAS Onpeaenars TATT XUMHUYEeCKON CBS3U B COCTMHECHUAX HAa OCHOBAHWH XHMHYECKOU (DOPMYJIBI.
IoJisipHasA, HOHHas. BajleHTHOCTH DJIEMEHTOB B CBETE SHCKTpOHHOﬁ Onpeﬂen;nb CTEIICHb OKHCJICHUS DJIEMEHTOB B COCIMHCHUSX.

teopun. Crenenb okucnenus. IlpaBuna ompeneneHus creneHen CocTaBasiTh (OPMYIIBbI BEIIECTB 110 CTENIEHU OKUCIECHUSI YIEMEHTOB.

OKHCJICHMS 3JICMCHTOB. OKHCAUTETHHO-BOCCTAHOBUTENBHBIE YcraHaBIMBaTh BHYTPH- U MEKITPEIMETHBIE CBSI3H.

peaKkuuu. CocCTaBIsATh CPaBHUTEIBHBIC U 0000MIA0NTHE TAOIUIIBI, CXEMBI.

Tema 3.2. OO0o0OmeHHe, cuUcTeMaTH3anmUuA H Koppekmus | 3

3HAHMIA.
XUMHUUECKHE CBOMCTBA OKCHAOB M oOcHOBaHHU. CocTaBiieHUs
YpaBHEHUS  pPEAKIMH: COCIWHEHWs, 3aMeIIeHUs, oOMeHa,

OKHCIIUTEILHO-BOCCTAHOBUTEILHEIE.
XHUMHYECKHE CBOMCTBA KUCIOT U COJIEH.

I'eneTnueckas CBS3b HCOPraHn4CCKUX BEHICCTB.

Hroro: 68 4.




9 kJace

Ne Coaepxxanue (pazaenbl, TeMbl) Koua OcHoBHbBIE BU/ABI 1eSITeIbHOCTH 00y4alonuxcsi (Ha YpOBHEe YHMBEPCAJIbHBIX Y4eOHBIX
uiec JAeiCTBHI yuauuxcs)
1. TBO
IL. 4aco
B
1. | PA3JEJI 1. Muoroo6pa3ue XuMHYeCKHX pPeaKIuii. 15
Tema 1. 1. Knaccupukanus XuMHYECKUX peakIuid. 7 KnaccugpunupoBaTh XMMHUYeCKHE PEaKIIHU.
Knaccudukanus XUMHYECKUX pEakIUil: peakiuyd COCIUHCHVS, IIpuBOANTH MPUMEPHI PEAKITUil KaXKI0TO THIIA.
PA3JIOKCHHS, 3aMCIICHHUA, oOmeHa. OxucmuTeNnbHOA Pacno3HaBaTh OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU IO YPABHEHUSIM PEAKIUH.
BOCCTAHOBUTCIIBHBIC  PCAKIIMU. Oxucnutenb, BOCCTAHOBUTEINb, OHpe,Z[eJ'IHTB 0 YpPaBHCHHMIO pCaKIUU OKUCIHUTC]Ib, BOCCTAHOBHUTEIb, IIPOLICCC OKHCJICHUS,
IPOLIECCHI OKMCIIEHHs M BOCCTaHOBJIEHU. COCTaBIeHHE YPaBHEHUH BOCCTaHOBJICHUs. HaOmogaTh ¥ ONMUCBHIBATD XUMHUYECKUE PEAKIMH C TIOMOIIBIO €CTECTBEHHOI'O
KHACIUTENLHO-BOCCTAHOBUTEIBHBIX PEAKIMH C IOMOILBIO METOIQ S3BIKA U SI3bIKA XUMUU.
JIEKTPOHHOTO OasaHca. HccnenoBath yciaoBus, BIMSIONIME HA CKOPOCTh XMMHUYECKHX peakuuid. OmuchiBaTh YCIOBHS,
[erioBbie SGPEKTH XUMUYECKUX pEaKUUd. DK30TEPMUYECKUE U BIIHMSIONINE HA CKOPOCTh XMMUYECKUX peaknuii. [[poBouTh rpymIoBbie HAOIIOACHUS BO BpeMsI
HIOTEPMUYECKUE  PEAKIUU. T[epMOXMMHUYECKHE  YpPaBHCHUA, MIPOBEZICHNS Ja00PaTOPHBIX OMBITOB.
PacueThl 10 TEPMOXMMHUYECKUM YPABHEHHSAM. Y4acTBOBaTh B 00CYKIEHUH PE3yJIHTATOB OIBITOB.
CKOPOCTh XUMHUYECKUX peakiuii. DakTopsbl, BIUIIONINE HA CKOPOCTH CoCTaBIATh TEPMOXUMUYECKHIE YPABHEHUS PEAKITUU.
KMMHYECKUX  peakuuid. [lepBoHayanbHOE  MNPEACTABICHHE O BoruucinaTh TerioBoi 3G dekT peakiuu o TepMOXMMHUICCKOMY YPaBHEHHUIO
caTajause.
DOpaTtumbie peakiui. [IoHITHE 0 XMMHYECKOM PaBHOBECHH.
[Ipakmuueckas paboma Ne 1. H3zyuenue enusnus ycioeuil
IDOBEOeHUs XUMUYECKOU peakyuu Ha ee ckopocmbv. HMHcmpyxkmanxd
1o Th.
Tema 1. 2. XuMuyeckue peaknuu B BOAHbIX pacTBOpax. 8 O0600m11aTe 3HaHUS O PACTBOPAX.

XVUMHUYECKHE pPEeaklIWyd B BOJHBIX PACTBOPAX. OJIEKTPOIUTHI U
HeanekTponuThl. Monsl. KaTnonsr u anuoHsl. ['uapatHas Teopus
pacTBOpPOB.  DJEKTPONWUTHYECKAss  AUCCOIHMAIMA  KHCIOT,
ocHOBaHWK U cojyieil. Ciabble M CHIBHBIC AIEKTPOIUTH. CTEneHb
muccoruaruu.  CTemeHb JUCCONMAnuU. Peakiuu HOHHOTO
oOMeHa. YCIIOBUS TeUCHUS peakluii HOHHOro OOMEHa JI0 KOHIIA.
XHUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COCIMHEHHI B CBETE IPEACTABICHUA 00 3JIEKTPOIUTUICCKON
JUCCOIUAIIMA W OKUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKITHA.
[TonsiTHEe O TUIPOIU3E COJIEH.

Ilpakxmuueckas paboma Ne 2. Pewenue 3KcnepumenmanbHvix
3a0ay no meme: «Ceolicmea KUCIOmM, OCHOSAHUU U CONel KaK
anexmpoaumogy. Hucmpyxkmaoic no Tb.

[IpoBoauTh HaOMIO/IEHUS 32 MOBEICHUEM BEIIECTB B PACTBOpaX, 32 XUMHUYECKUMU PEAKIIHSIMH,
MPOTEKAIONINMHU B pacTBOpax.
JaBaTh omnpeziencHUE MOHATHIM
Jquccoruanus’.

Konkperu3upoBath mousTHe "HoH".
HccnenoBaTh CBOMCTBa pacTBOPOB JIEKTPOIUTOB.

OnuceIBaTh CBOWCTBA BEIIECTB B X0/I€ JEMOHCTPAIMOHHOTO U JIA0OPATOPHOTO IKCIIEPUMEHTA.
CoOimo1aTh paBUIIa TEXHUKH 0€3011aCHOCTH.

XapakTepru30BaTh YCIOBUS TCUCHHUS PEaKIUi B paCTBOPaX AJICKTPOIUTOB J0 KOHIIA.
OnpenessTe BO3MOXKHOCTB MPOTEKAHHS PEAKIIUI HOHHOTO OOMEHa.

[IpoBoauTh TpyNIIOBEIE HAOTIOCHISI BO BpeMs MTPOBEACHHS T1a00paTOPHBIX OIBITOB.
CoOuro1aTh MpaBUIIa TEXHUKH 0€30M1aCHOCTH.

OO0cyxaTh B TpyHIax pe3yIbTaThl OMBITOB.

OOBACHATH CYITHOCTh PEAKIIUil HOHHOTO OOMEHa.

PacrioznaBaTh peakiiuu HOHHOTO 0OMEHa 10 YPaBHEHUSIM PEaKIIHi.

"snexkTponutT”, "HEIMEKTPOIUT", "IMEKTPOIUTHUYECKAS




CocTaBnATh HOHHBIE YPaBHEHUS pEaKInii.
CocTaBnATh COKpaIIEHHBIE HOHHBIE YPaBHEHUS PEaKIINH.

Pa3znen 2. MHoroo0pa3ue BeliecTs. 44

Tema 2.1. HemeTa b1 2 OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB B MAJIbIX NIEPUONIaX U A-Tpymmax.

Hemeramel. OOmas XapakTepUCTHKa II0 HX IMOJOXKEHUIO B XapakTepru30BaTh XUMHUECKHUE JIEMEHTH Ha OCHOBE UX IOJIOXKEHUS B IEPUOJUUECKON cucteme

MEPUOIUYECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB. 1 0COOEHHOCTEH CTPOCHUS X aTOMOB.

3aKOHOMEPHOCTH M3MEHEHHS B [IEPUOJIAX M IPyMIaX pU3NIECKUX JenaTe yMO3aKIIOUEHUS O XapakTepe U3MEHEHHUS CBOHCTB XHUMHYECKHX JJIEMEHTOB C

U XUMHYCCKHUX CBOMCTB IPOCTBIX BEHICCTB, BBICHIUX OKCHIOB U YBCIIMYCHUECM 3apsA0B aTOMHBIX SAAEP.

KHCIIOPOJICOAEPKAIIUX ~ KUCIIOT, O00pa3oBaHHBIX HEMETaJLIaMH ITonb30BaThes HHPOPMALIHEH U3 APYTUX UCTOYHUKOB JUIS ITOJATOTOBKH KPATKUX COOOIICHU.

BTOPOI'0 U TPECTHEI'O IICPHOJOB. T'0TOBUTH NIpe3eHTAIlMHU 110 TEME.

Tema 2.2. I'anorensl 5 XapakTepu3oBaTh TajoOreHbl Ha OCHOBE HX TMOJOXKEHUS B TNEPUOJUUYECKOM CHUCTEME U

T'anorensl. IlonoxxeHre B MEpUOAMUECKON CUCTEME XUMHYECKUX O0COOCHHOCTEH CTPOCHUS UX ATOMOB.

DJIEMEHTOB, CTPOEHUE MX aTomoB. Haxoxaenue B npupoe. OOBACHATH 3aKOHOMEPHOCTH U3MEHECHHSI CBOUCTB TaJIOTCHOB ¢ YBEJIMYCHHEM aTOMHOTO HOMEpa.

®usryecKre U XMMUYECKUE CBOMCTBA rajoreHoB. Ilomyuenue u OnuceIBaTh CBOWMCTBA BEIIECTBA B X0JI€ JICMOHCTPAIIIOHHOTO U JIA0OPATOPHOTO 3KCIIEPUMEHTA.

NpUMeHEeHUue TanoreHoB. Xiop. duznyueckue M XUMHUECKHE Co0utro1aTh TEXHUKY 0€30TaCHOCTH.

ceorictBa  xnopa. Ilpumenenne  xyopa.  XJIOpPOBOAOPOI. PacriozHaBaTh OMBITHBIM ITyTEM COJISHYIO KHCIIOTY U €€ COJH, a TaK)Ke OpPOMHUIBI M HOAWIBI.

®usnyeckue ceoricTsa. [lomyuenne. CossHas KUCIOTA U €€ COIH. Ucnonb3oBaTh NpHOOpETEHHBIE 3HAHWS W YMEHHS B IPAKTUYECKOH JIESATEIBHOCTH U

KayectBennast peakiusi Ha XJIOpUA-HOHBL.  PacniosHaBaHme MOBCEITHEBHOW KHM3HU C IIENbI0 0e30IMacHOro oOpaieHusl ¢ BEIIeCTBAMHU W MaTepuaiaMud U

XJIOPUJIOB, OPOMMIOB, HOJUIOB. 3KOJIOTHYECKH TPAMOTHOTO TTOBEJICHUS B OKpY Kalollen cpeie.

IIpaxmuueckan paboma Ne 3. «Ilonyuenue consmou Kuciomul u BBIYHCIISITE MACCOBYIO JIOJTFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE.

usyuenue ee ceoiicmay. Mucmpyxmaoic no Th.

Tema 2.3. Kucsiopoa u cepa. 7 | Xapakrepu3oBath d7eMeHTHI [V A IpyIIbl Ha OCHOBE MX TOJOKEHHS B TIEPHOIUIECKON CHCTEME

Kucnopon n cepa. Ilonoxenue kuciopona u cepol B IICX3, H.HN. Menneneera. M ocobGeHHOCTEN CTpoeHHs uX aTOMOB. OOBACHATH 3aKOHOMEPHOCTH

cTtpoeHue ux atoMoB. Cepa. Amnorponus cepsl. Ouznueckue u U3MeHEeHH cBOUMCTB IV A rpymmsl 1Mo mepuony u B A rpymmax. XapakTepHu30BaTh aUIOTPOITHIO

xumuueckue cBoicrea. Haxoxnenue B mpupone. Ilpumenenue KHCIIOPOZa ¥ CEPhI KaK OHY U3 MPUIHH MHOT000pa3us BemecTB. OMICHIBATh CBOMCTBA BEIIECCTB

cepol. Ceposomopoa. CepoBOAOpOAHAs KHCIOTa M €€ COJIH. B XOJ€ JIEMOHCTPAIlMOHHOTO U JIa0OpaTopHOTOo JkcrepuMmeHta. CoONromaTh TEXHUKY

KauectBennas peaknusa Ha cynabdua-uonsl. Oxcup cepst (IV). Oe3omacHocTr. OKa3bIBaTh MEPBYIO MOMOIIE IIPH OTPABJICHUH, 0KOTaX M TPaBMax, CBI3aHHBIX C

®usnyeckre U XuMuIeckue cBoicTsa. [Ipumenenue. Cepuucras peakTUBaMH H JabOpaTopHBIM o6opydoBanueM. OmnpeaensiT NPUHAAIEKHOCTh BEIIECTB K

KHMCIIOTa U ee comu. KauecTBeHHast peakiust Ha Cylab(QHI-HOHBI. ompeAeNeHHOMY — Kiaccy — coenuHeHmid.  COIOCTaBNSATH  CBOMCTBA  pa30aBICHHON U

Oxcun ceper (VI). Cepnas xucnora. XuMHUYECKHE CBOWCTBA KOHLICHTPUPOBAHHON CEPHON KUCIOTHI. 3alIUCHIBATh YPABHEHUS PEAKIIMMA B 3IIEKTPOHHO-UOHHOM

pa30aBIeHHOM M  KOHUEHTPUPOBAHHOH CEPHOM  KHCJIOTHI. Buje. Pacro3HaBaTh ONBITHBIM IyTEM PacTBOPBI KUCIOT, CYIb(QUIbI, CYJIb(HUTHI, CYIb(haTHL

KauecTBeHHass peaknuss Ha Cyﬂbq)aT'I/IOHBI- XuMH4eckue Hcnonb3oBaTth an06peTeHHbIe 3HAHUSI WU YMEHHUA B TMPAKTUYECKOW JEATEIbHOCTH U

peakuuy, JIeXKalue B OCHOBE IIONYYCHHsI CEpHOM KHCIIOTHI B MOBCETHEBHOW JKU3HU C IENBbI0 0€30MacHOCTH OOpalleHHs C BEIIECTBAMH M MaTepHalaMu U

MPOMBIIUIEHHOCTH. [IprMeHeHne cepHOM KUCIOTHL. 9KOJIOTHYECKH T'PAMOTHOIO MOBEJEHUA B OKpYyXKarouend cpejie. BBIUUCIATH MO XUMHUYECKUM

IIpakmuueckan paboma Ne 4. Pewenue sKkchepumenmanbHvix ypaBHEHHSM MacCy, 00beM, W KOJIMYECTBO BEIIECTBA OJHOTO M3 MPOIYKTOB PEAKI[MU IO Macce

3a0a4 no meme «Kucnopoo u cepar. WCXOJHOTO BEIECTBa, 00BEMY I KOJIUYECTBY BEIIECTBA, COACPIKAIIETO OMPEACIEHHYIO OO0
npumeceil. '0TOBUTH KOMIIBIOTEPHBIE IIPE3EHTALIMU 110 TEME.

Tema 2.4. Azot u docdop. 8 XapakTepru30BaTh AIEMEHTH V A IpyNIbl HA OCHOBE UX MOJIOKEHUS B IEPUOJNYECKOMN CUCTEME

Azor u ¢octhop. Ilonoxenue azora um ¢ocdopa B TICXD,

AWM. MengeneeBa u 0coOEHHOCTEH CTpoeHHsI WX aToMoB. OOBACHATH 3aKOHOMEPHOCTH




CTpOCHHE UX aToOMOB. A30T, (HU3NYECKHEe W XHUMHYECKHE
CBOMCTBa, TMOJIyd€HHE W NpuMeHeHue. KpyroBopoT azora B
mpupone. AMMUAK: (QU3UYECKHE UM XHMHUYCCKHUE CBOWCTBA,
nosydeHne u npuMeHeHne. Conn aMMOHUS. A30THas! KHCIIOTa U
ee cBoiictBa. OKHCIUTENbHBIE CBOWCTBA a30THOW KHCIOTHI.
[lomyuenue a30THON KHCIOTHI B JabopaTtopuu. XUMHYECKUE
peakiuy, Jexalue B OCHOBE IONYYCHHS a30THOM KHCIOTHI B
MPOMBINIICHHOCTH. [IpuMeHeHne a3oTHOM KuciaoThl. Comu
A30THOM KUCIJIOTHI ¥ UX MPUMEHEHNE. A30THBIC yI00pPEHUSI.
®docthop. Amrorpornus ¢ochopa. Duzndyeckue U XUMHUYSCKUC
ceoiictBa Qochopa. Oxcun dochopa (V). OprtodochopHas
KHUCIIOTa U ee cotn. PocopHbIe yA0OpeHHUS.

Ipaxmuuecxasn paboma Ne 5. Ilonyuenue ammuara u uzyuexue
e2o ceoticms. Uncmpyxmaogwc no Th,

W3MEHEHMs] CBOMCTB V A- TpyIIbI 10 NIepuoAy U B A rpynmnax. XapakTepu3oBaTh auIOTPOIHUIO
(dhocdopa Kak 0aHY U3 IPUIMH MHOrooOpasus BeriecTB. ONKChbIBaTh CBOHCTBA BEIIECTB B XOJIC
JIEMOHCTPAIIMOHHOTO W jabopaTopHOro skcrepuMeHnTa. CoOnrofaTh TEXHHKY OE30MacHOCTH.
Oka3bIBaTh TMEPBYIO MTOMOIIL TIPHU OTPABIICHUH, 0KOTaX W TpaBMaX, CBA3AHHBIX C PEAKTUBAMH U
abopaTOPHEIM 00OpYyIOBaHUEM. Y CTaHABIMBATH IPHUHAJICKHOCTh BEIIECTB K OMPEICICHHOMY
Kiaccy coequHeHuid. COMOCTaBISATh CBOWCTBA Pa30aBICHHON M KOHIIECHTPUPOBAHHOW a30THOM
kucnoThl. COCTaBIIATH, ypaBHEHMs CTYINEHYATONH AuMccolManuu Ha mnpumepe ¢ochopHoit
KHUCJIOTBL. 3amuChIBaTh YPaBHEHUS PEAKIUHA B DIIEKTPOHHO-WOHHOM BHe. Pacrmo3naBaTh
OTBITHBIM IIyTEM aMMHaK, PACTBOPBI KHUCIOT, HHUTpAaT- U (ocdaT- HOHBI, WOH aMMOHWUS.
Hcrnonb3oBaTh MPHOOpPETCHHBIE 3HAHWUS W YMEHUS B TPAKTUYECKOW JEATENBLHOCTH U
MOBCEIHEBHOM JKU3HU C IEJIbI0 0€30MacHOCTH OOpaIlieHHs C BEIISCTBAMHM M MaTephajaMu U
9KOJIOTUYECKA TPaMOTHOTO TIOBEICHHUS B OKpYXKaromled cpene. BBIYHCIATE MacCOBYIO JIOJIO
BemiecTBa B pactBope. [lomb3oBaThcst mHDOpManued U3 APYyruX UCTOYHHKOB IS TOJATOTOBKH
KpaTKUX co00ImeHui. ['0TOBUTH KOMIIBIOTEPHBIE MTPE3CHTAIUH 110 TEME.

Tema 2.5. Yriepoa n kpeMHuii. 9 XapakTepu3oBaTh 31IEMEHTHI IV A rpyniel Ha OCHOBE UX MOJIOKEHUA B IEPHOJUYECKON CUCTEME
Vrnepon u kpemuuid. Ilonoxenue yriepona u kpemuus B [ICXD), JOU. Mengeneepa. M ocobeHHOCTEH CcTpoeHHss MX aTOMOB. OOBACHATH 3aKOHOMEPHOCTH
CTPOCHHE HX aTOMOB. YTIEpOA. AJUIOTPONHS  YIIIepoAa. u3MeHeHus cBoicTB IV A rpynmel no nepuony u B A rpynmnax. XapakTepU30BaTh aJJIOTPOIHIO
®usnueckne M XMMHYECKME CBOWCTBa yrieponaa. AncopOuus, yIaepo/ia Kak OJIHy W3 MPUYMH MHOT000pasus BeriecTB. ONUCHIBATh CBOMCTBA BEIIECTB B XOJIC
YrapHelii ra3, CBOWCTBA U (U3HONOTMYECKOE [EHCTBHE HY JEMOHCTPALIMOHHOIO U JIabopaTOpHOro 3kcrepumenra. CoOofaTe TEXHUKY O€30IacHOCTH.
OpraHu3M. YTICKHUCIBIH Ta3. YTolbHass KHCIOTa U €€ COJIM. Oka3bIBaTh MEepPBYIO TOMOITL ONpeaeiaTh IPUHAIICKHOCTh BEIIECTB K ONPEACIICHHOMY KIIAcCy
KauecTBennple peakumu Ha  KapOoHaT-uoHbL.  Kpyrosopor coenuHeHu. COMOCTaBIATh CBOMCTBA OKCUIOB YIJEpoJa U KPEeMHUS. 3alUCHIBATh YPAaBHEHUS
yriepoaa B npupojie. Opranu4ecKkue COeIMHEHUs YIIepoa. peaxiuii Pacrio3HaBaTh ONBITHBIM ITyTEM YTIEKUCIBIN Ta3, KapOOHAT - MOHBI. Vlcmomb30BaTh
Kpemunii. Oxcun kpemuus (V). Kpemnuepas kuciora u ee COJH. MPUOOPETCHHBIC 3HAHWS W YMEHHS B NMPAKTHKE. BBUMCICHUS TO XUMUYECKHM YpPaBHEHUSIM
Cmexno. Llemenm. Macchl, 00bEMa, WIH KOJIMUYECTBA OJHOTO W3 MPOAYKTOB PEaKIUU [0 Macce HCXOMHOTO
IIpaxmuueckas paboma Ne 6. Ilonyuenue oxcuoa yenepooa (1V), BELIECTBA, 00BEMY HMJIM KOJMYECTBY BELIECTBA, COAEPIKALIErO ONPEIEIEHHYIO JOJII0 IPUMECEN.
usyuenue  e2o  ceoticms.  Pacnosnaganue  KapOoHamos. ['0TOBUTH KOMIIBIOTEPHEIEC TTPE3CHTAIUH.

Hncempyxkmaoie no Th.

Tema 2.6. MeTasiibl (001asi XapaKkTepUCTHKA) 13 | Xapakrepu3zoBarh MeTalbl Ha OCHOBE MX TOJOKEHHA B IIEPUOJUYECKOH CHCTEME H

Meramnbl. [lonoxenue meramnoB B [ICXD JI. U. Menneneesa,
CTpOCHHE UX aToMoB. MeTamnuyeckas CBa3b. DU3HUECKUC)
CBOMCTBAa METAJUIOB. PfJ aKTHBHOCTH METAJIOB. XUMHYECKUE]
cBoiicTBa MertauioB. OOmme crnocoObl TOMYYCHHS METaJLIOB,
Cmnael MetaioB. [lenounsie Metamibl. [lonoxkeHne MIENOYHbBIX|
METaJIOB B TEPUOJUYECKON CHCTEME, CTPOCHHE HUX aTOMOB.
Haxoxnenve B mpupoge. MarHuid M KaiblUid, UX Ba)KHEUIINE
coequHeHus. JKeCTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHUsI.

Amomuanid. [lonoxeHne amOMUHUS B TEPHOANICCKOM CHCTEME,
cTpoeHue ero aroma. HaxoxneHue B npupoje. Puzmueckue U
XMMHYECKUAE CBOMCTBA aOMHHUSA. AMQOTEpHOCTh OKCHAA WU

THAPOKCHJIA aJTIOMHUHNA.

ocobeHHOCTeH cTpoeHHss uX aToMoB. OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB
METAJUIOB 10 TepHony U B A-rpynmnax. MccnenoBats cBOHCTBa n3ydaeMbIX BemiecTB. OObACHAITH
3aBUCUMOCTb (PU3NYECKUX CBOWCTB METAJUIOB OT BHJA XUMHUUYECKOH CBSI3U MEXIy UX aTOMaMHU.
HabnionaTe ¥ onmMchIBaTE XMMHYECKHE PEAKLMHU C MOMOILIBI0 €CTECTBEHHOI'O SI3bIKA M S3bIKA
xumun. HabmomaTe HeMOHCTpUpYEeMbIe M CaMOCTOSATENFHO MPOBOAMMBIC OMBITHL. ONHCHIBATH
CBOWCTBAa M3y4aeMbIX BEIECTB HAa OCHOBE HaOMIOJNCHMHN 3a MX NpeBpalleHusMU. Joka3biBaTh
am(pOTepHBI XapakTep OKCHMAOB M TuapokcuaoB amomuuus u sxenesa (III). CpaBuuBaTh
OTHOIIIEHUE M3y4YaeMbIX METAJJIOB M OKCHJIOB MeETalioB K Bojae. CpaBHMBAaTh OTHOIIEHHE
THUIPOKCHJIOB HATPUS W aJTIOMUHHS K pacTBOpaM KHCIIOT M Imesoueil. Pacro3HaBaTh ONBITHBIM
nyrem ruapokcuy — uoHbl Fe (IDum (III). CobOnromaTe TeXHHKY O€30MACHOCTH, MPaBUIIBHO
o0pamarecsi ¢ XUMHUYECKOW MTOCYA0H U 1abopaTOpHBIM 000pyJOBaHHEM. 3alIHCHIBATh YPaBHEHHS
peakuuii B 3JEKTPOHHO-MOHHOM  BHJe. OcymiecTBIsSTh peaklUuyu, TOATBEP)KIAIOLINE




Kenezo. IlomoxeHnue xkeneza B TNEPUOJMYECKOM CHCTEME,
cTpoeHue ero aroMa. HaxokneHue B npupoje. Puznveckue U
XMMHYECKUE CBOWMCTBA XKelle3a. BaxkHeWIue coeIMHEHUS JKemes3a:
OKCHIBI, THApPOKcHUAsl u comm kenesa (II) u xemeza (IID).
KauecTBeHHbIE peakiiy Ha HOHBI.

Ipakxmuueckas paboma Ne 7. Pewenue sKcnepumeHmanbHbuIN
3a0au no meme «Memannvl u ux coeOUHeHUs»

TeHETHUYECKYIO CBSI3b MEXKIY HEOpraHWYeCKUMHU coeluHeHusMH. O000aTe 3HaHUSA U JleNaTh
BbIBOZBI. [IpOrHO3UpPOBAaTh CBOWCTBA HEU3YUEHHBIX JIEMEHTOB M MX COCIUHEHUH Ha OCHOBE
3HaHUM O MEPUOJMYECKOM 3aKoHe. lcmonp3oBaTh NpPUOOPETEHHBIC 3HAHHWS M YMEHHUS B
HpaKTUKe. BBIYMCIATE 10 XMMUYECKUM YPAaBHEHMSIM Macchl, 00beMa, WIN KOJIUYECTBA OJHOTO
U3 TIPOLYKTOB PEAKIMU 110 MacCe MCXOMHOTO BEIECTBa, 00bEeMY MM KOJIMYECTBY BEIIECTBa,
COIepIKalIero OoIpeAeNeHHy0 noito mnpumeceil. Ilonbp3oBaThest uMHpOpManmend W3 APYrHX
HNCTOYHUKOB JJId MOATOTOBKH KPATKHUX COO6HI€HI/II71. T'oToBUTH KOMITBIOTCPHBIC ITPE3CHTALINN.

Pasnen 3. Kparkuii 0030p BakKHeWIIHUX OPraHUYeCKUX|
BelIeCTB.

Tema 3. 1. IlepBoHauyajibHble TMpeACTABJEHUST 00
opraHmvyecKux BemecTBax [IpeqMeT OpraHMYECKOW XWMUH,
Heopraanueckue u opraHn4ecKre COeAMHCHUS. YTIEpPO/l - OCHOBA|
*ku3Hn Ha 3emsie. OCOOCHHOCTH CTPOCHHSI aToMa yriepoia B
OpPraHUYECKUX COCTUHEHHSIX.

Yrnesonoponasl. [IpenenpHble  yrieBogopoabl. MeTaH, 3TaH,
MpomaH -  MpOCTeHINHe  TPEACTaBUTENH  TPEAeNbHBIX|
yriaeBogopooB.  CTpykTypHbIE — (QOPMYIBI  YIIIEBOJOPOJIOB,
l'oMomornyeckuii psyi MpeneiabHBIX YIIIEBOAOPOAOB. ['oMoiory.
dusnveckue u XUMHYECKUE CBOWCTBA MpeIeIbHBIX
yraeBonopoaoB. Peakiuu ropenust u 3aMenienns. Haxoxaenue B
MPHUPOJIC TPECILHBIX YIIIEeBOI0poaoB. [IpumeHeHne MeTaHa.
HenpenenbHble yriaeBogopoasl. DTUICHOBBIN Psii HEMPEICIIbHBIX|
YIIEBOIOPOAOB. OTriieH. PU3NYECKHEe W XUMHUYECKHE CBOWCTBY
STHIICHA.

ATCTUICHOBBIA PsIJI HENPEJCIBHBIX YIJIEBOAOPOIOB. AIICTHICH,
CgoiicTBa anetuiieHa. [lpuMenenne anernicHa.

[IpowsBomnble yriaeBomOpoaoB. Kparkuii 0030p OpraHWYECKUX|
COCMHECHHIA: OJHOATOMHBIC CIUPTHI, KapOOHOBHIE KHUCIOTHI,
CJIOKHBIE 3(DUPBI, )KUPBI, YTIEBOIbI, aMUHOKHUCIIOTHI, Oelku. Poiy
OEJIKOB B OpraHu3Me.

[lonsiTne 0 BBICOKOMOJIEKYJIAPHBIX  BemecTBax. CTpPyKTypal
MOJIMMEPOB. MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, CTCIICHH
MTOJIMMEPH3AIIHH. [MonmaTHneH, TIOJTUTIPOTTHIICH,
TTOJIMBUHUWIIXJIOPH/I.

Hcmonp30BaTh BHYTPH- U MEXITpeIMETHBIE CBSI3U. COCTaBIATh MOJEKYJSIPHBIE U CTPYKTYPHBIE
¢dhopmynbl yraeBogopoaoB. OnpenensiTs NPUHAIISKHOCTh BEIECTBA K ONPENEIEHHOMY Kiaccy
OpPTraHUYECKUX COCIUHEHUHN. 3aMKUChIBATh YPaBHCHUSI PEaKLUUU 3aMEIICHUS] U TPUCOCAUHECHHUS C
ydacTHeM OpraHM4YecKuX BemecTB. HaOmomaTe aemMoHCTpupyeMble OIBITE. ONHCHIBAaTH
CBOMCTBa M3yYaeMBIX BEIECTB HA OCHOBE HAOIIOACHHH 3a WX MPEBPALICHUSIMH. Y YaCTBOBAThH B
COBMECTHOM OOCYXKJCHHH pE3YJIbTaTOB OMBITOB. [IpOBOAWTH KadyeCTBEHHBIC pEaKIMU Ha
HEKOTOpBIE OpraHuyeckre BemecTna. [lomp30BaThes nHGOpMAIMe U3 APYruX UCTOYHUKOB JIJIS
MOJITOTOBKU KPATKUX COOOIICHUN. [ 0TOBUTH KOMITEIOTEPHEIE MPE3ESHTAIINY.

Tema 3.2. OO0Go0meHue, cucTeMATH3AUUS W KOPPeKIMs
3HAHMIA.
Baxueiiiie opraHu4ecKue CoeIMHEHUSI.

3anura MpoeKToB.

HToro: 68 4.




COI''TACOBAHO COI''TACOBAHO

[TpoToxon 3aceaHus METOIUYECKOTO

00BbEeTMHEHNS YYUTEeH eCTeCTBEHHO-HAYYHOTO 3amectuTens qupekTopa no YBP
nukiia MBOY COIII Ne 15 H. U. bopoBuk
OT & » 20 roma Ne « » -20__rona
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