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[Tnanupyemble pe3ynbTaThl OCBOCHHS Y4eOHOT0 MpeaMeTa

JIMYHOCTHBIE ¥ METaNpPEeIMETHbIC PE3YIbTAThl OCBOEHUS YY€OHOI0 peiMeTa, Kypea
dopMupoBaHNE YHUBEPCATBHBIX YUCOHBIX AEUCTBHMA

(JIMYHOCTHBIE U METANPEAMETHBIE Pe3yJIbTaThl)

B pesynbrare u3ydenus Bcex 0€3 UCKIIOYESHHUS IIPEJAMETOB MIPH MOJTyYSeHUH HAa4yaIbHOTO 00IIero
00pa30BaHus y BBITYCKHUKOB OYAyT C)OPMUPOBAHBI JINYHOCTHBIE, PETYIATUBHBIE,
No3HaBaTeNbHbIE 1 KOMMYHUKAaTHBHBIC YHUBEPCAIbHbIE yueOHbIE ACHCTBUS KaK OCHOBA YMEHUS
YUUTBCHA.

JIM4HOCTHBIE PE3YJILTATHI

Y BbINYCKHUKA OYyAyT c(hOPMUPOBAHBIL:

BHYTPEHHSS [TO3ULINS IKOJbHUKA HA YPOBHE MOJOKUTEIBHOTO OTHOIIEHUS K LIKOJIE,
OpHMEHTALMU HA COJIEPKATEIbHBIE MOMEHTHI IIKOJIBHON ACHCTBUTEIBHOCTH U IPUHATHS
o0pasia «XOpoIIero y4YeHUKa;

MIMPOKasi MOTUBALMOHHAs OCHOBA y4E€OHOM AESTEIbHOCTH, BKIIIOYAIOIAs COLIMAIbHBIE,
y4eOHO-103HABATEJIbHBIE U BHEIIHUE MOTHUBBI;

yueOHO-1103HaBaTeIbHbIN HHTEPEC K HOBOMY Y4eOHOMY MaTepHally U crocodaM peleHus HOBOM
3a/1a4H;

OpHEHTAallMs Ha TIOHUMaHUE IPUYUH ycleXxa B yUeOHOU JedTeIbHOCTH, B TOM YHCIIE Ha
caMoaHaJIl3 U CAaMOKOHTPOJIb pPe3yJIbTaTa, Ha aHAJIN3 COOTBETCTBUS PE3yJIbTaTOB TPEOOBAHUSIM
KOHKPETHOM 3aJjaui, Ha [IOHUMaHHUE OLEHOK YUUTENEH, TOBApUILEH, pOIUTENIEH U IPYTUX
JIIOJIEH;

CHOCOOHOCTH K OLIEHKE CBOEH yueOHOI e TeTbHOCTH;

OCHOBBI TPAXKIAHCKOW UAEHTUYHOCTH, CBOEH STHUYECKON MPUHAICKHOCTH B (hopMme
0CO3HaHuA «SI» Kak uieHa ceMbH, IPEACTaBUTEN HApOJa, FpakaIaHHa Poccun, yyBcTBa
CONPUYACTHOCTH U TOPJIOCTH 3a CBOXO POaMHY, HApOI M UCTOPHIO, OCO3HAHUE OTBETCTBEHHOCTH
yesioBeKa 3a ofliee 6Jaronony4me;

OpUEHTAalMs B HPABCTBEHHOM COJIEP>KaHUM U CMBICIIE KaK COOCTBEHHBIX IMOCTYIKOB, TaK U
IIOCTYIIKOB OKPYKAIOLIUX JIFOCH;

3HaHHME OCHOBHBIX MOPAJbHBIX HOPM U OpPUEHTAIIMSI Ha UX BBIIIOJHEHUE;

pa3BUTHE ITUUECKUX YYyBCTB — CTbI1A, BUHBI, COBECTH KaK PETyJISTOPOB MOPAILHOTO
MOBEJICHUS; IOHUMAaHNE YyBCTB JAPYTHX JIFOJEH U CONEPEKUBAHNUE UM,

yCTaHOBKA Ha 370POBBINA 00pa3 *KHU3HH;

OCHOBBI 3KOJIOTUYECKON KYJbTYpPBbI: IPUHATHE IEHHOCTH IPUPOTHOTO MHUPA, TOTOBHOCTh
CJIEI0BATh B CBOEH AEATEILHOCTH HOPMaM IIPUPOJIOOXPAHHOT 0, HEPACTOYUTEIBHOIO,
3JI0pPOBbECOEPETaIOIIEro MOBEICHNUS;

YyBCTBO IIPEKPACHOTO U ICTETUYECKUE YyBCTBA HA OCHOBE 3HAaKOMCTBA C MUPOBOU U
OTEYECTBEHHOW XYy/10’KECTBEHHOMN KYJIBTYpPOH.

BhINYCKHUK TOAYYUT BO3MOXKHOCTD JUIs HOPMUPOBAHMS:

BHYTPEHHEH MO3ULUH 00yUYaronierocst Ha ypoBHE MOJI0KUTEIbHOIO OTHOIIEHHUS K
00pa3oBaTeNbHON OpraHU3aIlK, TOHUMaHNU HEOOXOIMMOCTH YU€HUs, BEIPQXKEHHOTO B
npeobiajaHiK yaeOHO-T03HABATEIbHBIX MOTHBOB U MPEANOYTEHUHU COLIMATIBLHOTO criocoba
OIICHKY 3HAHHWH;

BBIPOKEHHOW YCTOWYMBOM yueOHO-TTO3HABATEIPHON MOTUBAIIUU YUCHUS,

YCTOWYHMBOTO y4eOHO-TI03HABATEIFHOIO HHTEPECa K HOBBIM OOLIMM crioco0am pelieHus 3a/1ay;
a/IeKBaTHOIO MMOHUMAHUSI IPUUYUH YCIIEITHOCTH/HEYCIIEIIHOCTU Y4eOHO! AeTeNbHOCTH;




MOJIOKUTENILHOM aIeKBaTHOM TU(PepeHIINPOBaHHON CAMOOLIEHKH Ha OCHOBE KPUTEPHUS
YCIIEIIHOCTH PEAU3ALNN COLIMATIBHON POJIM «XOPOUIETO YYCHHUKA,;

KOMIIETEHTHOCTH B pe€ajii3allii OCHOB Ipa)<1aHCKOW UAECHTUYHOCTHU B IIOCTYNKaX U
JESTEIIBHOCTH;

MOpaJIbHOI'O CO3HAHUS HA KOHBEHLIMOHAJIbHOM YPOBHE, CHOCOOHOCTH K PELIEHUIO MOPAJIbHBIX
JWJIEMM Ha OCHOBE y4yeTa MO3ULMKA apTHEPOB B OOIIEHNH, OPUEHTALMU Ha UX MOTUBBI U
YyBCTBa, yCTOMUMBOE CJIEJOBAHUE B ITOBEICHUN MOPAJIbHBIM HOPMaM U 3TUYECKUM
TpeOOBAHUSAM;

YCTaHOBKH Ha 3/I0POBBIA 00pa3 *U3HU U pealli3allii €€ B PEaJIbHOM ITOBEACHUU U IIOCTYIIKAX;
OCO3HAHHBIX YCTOMYMBBIX CTETUYECKUX IPEAIOYTCHUN U OPUEHTAIIMM Ha UCKYCCTBO KaK
3HAYUMYIO C(pepy YeTIOBEUECKON KU3HU;

SMIIATUH KaK OCO3HAHHOI'O IOHUMaHUs YyBCTB JAPYTUX JIIOJAEH U CONEPEKUBAHUS UM,
BBIPA)KAIOLIMXCS B MOCTYIKAX, HAPABJIEHHBIX HA TIOMOIIb IPYTUM H 0OecrieueHue ux
Oyaromnoy4us.

PerynaruBHbie YHUBEpCaIbHbBIE YICOHbIE TEHCTBUS

BrInycKHUMK Hay4YuTCA:

IPUHUMATDH U COXPAHATH YYEOHYIO 3a]1auy;

YUHMTBIBATh BbI/ICJICHHBIE YUUTEIEM OPUEHTHUPHI IeHCTBHS B HOBOM Y4eOHOM MaTepuaie B
COTPYJIHUYECTBE C YUUTEIIEM;

IUIAHUPOBATh CBOU JECHCTBUS B COOTBETCTBUU C IIOCTABJICHHOM 3a7a4eil U YCIOBUSIMU €€
peanu3aluu, B TOM YUCII€ BO BHYTPEHHEM IUIAHE;

YUHUTBIBAaTh YCTAHOBJICHHBIE ITPaBUJIa B IJIAHUPOBAHUU U KOHTPOJIE CIIOc00a pelieHus;
OCYILIECTBJIATH UTOTOBBIN U MOIIATOBbIM KOHTPOJIb 110 PE3YJIbTaTY;

OLICHUBATh [TPaBUJIBHOCTH BBIIIOJIHEHUS ACUCTBHS Ha YPOBHE aIEKBaTHON PETPOCIIEKTUBHON
OIICHKH COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSAM JaHHOM 3a7auu;

aJIEKBaTHO BOCIIPUHUMATh NIPEIOKEHNSI U OLIEHKY YUYHUTEJIEH, TOBAPUILEH, POJUTENEH U
JIPYTUX JIIOAEH;

pas3inyath Crocod U pe3ynbTaT 1eHCTBHS;

BHOCHUTH HEOOXOAMMBIE KOPPEKTHUBHI B IUCTBHE I1OCIIE €r0 3aBEPIICHHUS HA OCHOBE €0 OLIEHKU U
ydeTa XapakTepa C/Ie/JaHHbIX OLIMOO0K, UCIOIb30BaTh NPEJIOKEHHS U OLIEHKHU TS CO3JaHUs
HOBOT0, 00JIE€ COBEPIIIEHHOTO pe3yibTaTa, UCIO0Ib30BaTh 3alKch B LU(PPOBOH (popMme xoaa U
pE3yabTATOB PELIeHHs 3a/1aul, COOCTBEHHOM 3BYy4allleil peur Ha pyCCKOM, POAHOM U HHOCTPaHHOM
A3bIKaX.

BhINYCKHHMK HOJYYUT BO3MOXKHOCTH HAYYUTHCS:

B COTPYJIHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE YUEOHBIE 3a/1a4H;

npeoOpa3oBbIBATH MPAKTUYECKYIO 33/1auy B I03HABATENbHYIO;

MPOSBIIATH O3HABATENbHYIO MHUIIMATUBY B Y4€OHOM COTPYAHUUYECTBE;

CaMOCTOSATENIFHO YUUTHIBATh BbIJICIICHHBIE YUUTEIEM OPUEHTHUPHI AEUCTBHUS B HOBOM Y4eOHOM
MaTrepuaie;

OCYLIECTBJIATh KOHCTAaTUPYIOIHUH U NPEJBOCXUILAIOIINN KOHTPOJIb TI0 PE3YIIBTATY U 1O
croco0y AeNcTBUA, aKTyaJIbHBIN KOHTPOJIb HA YPOBHE MTPOU3BOJILHOTO BHUMAHNS;
CaMOCTOSITENIHO OLIEHUBATh MPABUIBHOCTh BBHIIOJIHEHUS AEHCTBHS U BHOCUTH HEOOXOUMBbIE
KOPPEKTHBBI B UCIIOJHEHHE KaK M0 X0y €ro peain3aluy, Tak U B KOHIE IeHCTBUS.
[To3HaBaTenbHbIC YHUBEPCATIbHbBIC YUeOHbIE IeHCTBUS

BbInycKHHMK Hay4YHTCS:

OCYILECTBIIATH MOUCK HEOOXOMMOI MH(OPMAIMHK ISl BBIIIOJHEHHUS Y4eOHBIX 3a1aHuil ¢
MCIIOJIb30BaHNEM yUeOHOM JINTepaTypbl, SHIUKIIONEIUHN, CIIPAaBOYHUKOB (BKIIOUAs
AIIEKTPOHHBIE, IU(PPOBHIE), B OTKPHITOM HH(POPMAITMOHHOM ITPOCTPAHCTBE, B TOM YHCIIE
KOHTPOJIMPYEMOM NPOCTPaHCTBe ceTH VIHTEpHeET;

OCYILECTBIIATH 3aMKCh ((PUKCALNIO) BBIOOPOUHOI HH(pOpMAIK 00 OKpYKArOIIEeM

MHpE U 0 cebe caMOM, B TOM YHUCJIE C MOMOIIbI0 nHCTpyMeHToB KT




HCTIOJIh30BaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA, B TOM YHCIIE MOJIENH (BKIFOUYasi BUPTYAJIbHEIC)
U CXeMbI (BKJIIOYasi KOHIENTYyalbHbIE), ISl pEIICHUS 3a/1a4;

MPOSIBIISATH TIO3HABATEILHYIO HHUIIMATUBY B Y4EOHOM COTPYAHHYECTRBE;

CTPOUTH COOOLIEHUS B YCTHOW U MUCbMEHHOHN (opMe;

OPHEHTHPOBAThCS HAa pa3HOOOpa3ue crioco00B PEIICHUS 33/1ay;

OCHOBaM CMBICJIOBOTO BOCIPUSTHS XyJ0KECTBEHHBIX U MMO3HABATEIbHBIX TEKCTOB, BBIICTATh
CYIIECTBEHHYIO HH(OpMAIIHIO W3 COOOIIEHUI pa3HbIX BUIOB (B MEPBYIO OUYEPEIb TEKCTOB);
OCYIIIECTBIISITh aHAJIN3 OOBEKTOB C BBIJICICHUEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB;
OCYILECTBIISATH CHHTE3 KaK COCTAaBJICHHUE LIEJIOTO U3 YacTeH;

MPOBOJAUTH CPAaBHEHHE, CEPUALIUIO U KJIacCHU(UKAIUIO 1O 3aJJaHHBIM KPUTEPHUSIM;
yCTaHABJIMBATh MPUYMHHO-CJICICTBCHHBIC CBSI3U B U3y4a€MOM KPYTe SIBICHHIA,

CTPOUTH pacCyXAeHUs B POpME CBSI3U MIPOCTHIX CYXKJIEHUI 00 00BEKTE, €r0 CTPOCHUH,
CBOMCTBaX U CBS3SX;

000011aTh, T. €. OCYIIECTBIIATH TeHEPAIU3AIMIO U BBIBEJICHHE OOIIHOCTH IS LIEJIOT0 Psiia WK
KJIacca IUHUYHBIX 00BEKTOB, HA OCHOBE BBIJICIICHUS CYIITHOCTHOU CBSI3H;

OCYIIECTBIISATH MOJIBEJICHHUE MO/ MOHSATHE Ha OCHOBE PAaCIiO3HABAaHUS 00BEKTOB, BBIICICHUS
CYIIECTBECHHBIX MPU3HAKOB U UX CUHTE3a;

yCTaHaBIIMBATh AHAJIOTHH;

BJIQJICTh PSIZIOM OOIIMX TPUEMOB PEIICHHUS 3a/1a4.

BhBINYCKHHUK TOTYYUT BO3MOXKHOCTh HAYYUTHCS:

OCYIIECTBIISATh PACIIUPEHHBIN MOUCK WHPOPMAITUU C UCIIOJIb30BAHUEM PECYPCOB OMOIMOTEK U
cetu HTEpHET;

3aMMChIBaTh, PUKCUPOBATH HHPOPMAITHIO 00 OKPYKAFOIIEM MUPE ¢ TOMOIIHI0 HHCTPYMECHTOB
UKT;

CO3/1aBaTh U MPEOOPA30BHIBATH MOJICIIA U CXEMBI JIJIS PEIICHHS 3a/1a4;

OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIIEHUS B YCTHOU U MUChMEHHOU (hopMme;
OCYIIECTBIISATh BBIOOp Hanbosee 3(hPEeKTUBHBIX CIIOCOOOB peIIeHUs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

OCYIIECTBIISITh CHHTE3 KaK COCTABJICHUE 10T M3 YaCTeH, CAMOCTOSTEIHHO JTOCTpanBast U
BOCTIOJIHSISL HEIOCTAIOIINE KOMIIOHEHTHI;

OCYIIECTBIISATH CPABHEHUE, CEPUAITUIO U KIacCH(DHUKAINIO, CAMOCTOSTEIHLHO BEIOMpasi OCHOBAHUS
U KPUTEPUU ISl yKa3aHHBIX JIOTUYECKUX ONepalnii;

CTPOUTH JIOTHYECKOE PacCykKICHNE, BKIIOYAIONICe YCTAHOBICHUE PUIHHHO-CIICICTBCHHBIX
CBsI3€EH;

MPOU3BOJIBHO W OCO3HAHHO BJIAJIETh OOIMMHU MIPHEMaMU PEIICHUS 3a/1a4.

KoMMyHHKaTHBHBIC YHUBEpCAIbHbBIE YIeOHbIEe IeHCTBUS

BBINYCKHHUK HAYYIHTCS:

aJIeKBaTHO MCIIOJIb30BaTh KOMMYHUKATHBHBIE, IIPEXK/IE BCETO PEUEBBIC, CPENICTBA IS PEIICHHS
Pa3IMIHBIX KOMMYHUKATHBHBIX 33]1a4, CTPOUTH MOHOJIOTHYECKOE BBICKA3bIBaHUE (B TOM YHUCITC
COTIPOBOXK/Iasl €T0 ayTUOBU3YATbHOUN MOJIEPKKOMN ), BIaJAETh AUATOTHYECKOU (hopmoit
KOMMYHHKAITHH, UCIIOJIb3YS B TOM YHCIIe cpeacTBa U MHCTpyMeHThl MKT U TucTaHIIMOHHOTO
OOIICHHUS;

JIOITYCKaTh BO3MOXKHOCTH CYIIIECTBOBAHUS y JIFOJICH Pa3TUYHBIX TOUCK 3PECHUS, B TOM YHCJIC HE
COBMAJIAIOIIUX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA TTO3UIIUIO TApTHEPA B OOLICHUH U
B3aMMO/ICHCTBUY,

YUUTHIBATh pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAMHAIIUY PA3IUYHBIX TIO3UIIUN B
COTPYTHUYECTBE;

(dopMynHupoBaTh COOCTBEHHOE MHEHUE U MTO3HIIUIO;

JIOTOBApUBATHCS U MPUXOJUTH K 00ILIEMY PEIIEHHUI0 B COBMECTHON JEATENbHOCTH, B TOM YHCIIE
B CUTYallUW CTOJKHOBEHUS HHTEPECOB;

CTPOUTH MOHSATHBIE I TapTHEPA BHICKA3bIBAHUS, YUUTHIBAIOIINE, YTO MTAPTHED 3HAET U BUIMT, a
4TO HET;




3a/1aBaTh BOTIPOCHI;

KOHTPOJIMPOBATh JICHCTBUS HapTHEPA;

UCIIOJIb30BATh PEUb JIJISl PETYJISIUN CBOCTO JCHCTBHS;

aJICKBaTHO MCITOJIb30BaTh PEUEBBIC CPEJICTBA JIJIS PCIICHHS Pa3IMUYHBIX KOMMYHHUKATHBHBIX
3a/1a4, CTPOUTH MOHOJIOTHYECKOE BHICKA3bIBAHUE, BIIAJIETh IUATOTHIECKON (hOpMOU peuwn.
BBIITYCKHHK TOJYYHUT BO3MOKHOCTh HAYUUTHCS:

YYUTHIBATH U KOOPJAUHHUPOBATH B COTPYAHUYCCTBE TIO3UIIUU APYTUX JIFOJIEH, OTIIMYHBIC OT
COOCTBEHHOIA;

YVUUTHIBATh PAa3HbIC MHCHUS U UHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;
MOHMMATh OTHOCUTEIILHOCTh MHEHHUH H IMOAXO0JI0B K PEIICHUIO MPOOJIEMBI;
apryMEHTHPOBATH CBOIO MO3UIUIO U KOOPJAUHUPOBATH €€ C MO3UIIUSIMHU MAPTHEPOB B
COTPYIHUYECTBE MIPH BEIPAOOTKE OOIIEr0 PEIICHUS B COBMECTHOM JCSITCIbHOCTH;
MPOIYKTUBHO COJICHCTBOBATH Pa3peIIeHNI0 KOH(MIMKTOB HA OCHOBE yueTa MHTEPECOB U MO3UIUI
BCEX YYaCTHUKOB;

C YUETOM IIeJIeld KOMMYHHKAITUH IOCTATOYHO TOYHO, MIOCIICIOBATEIILHO | ITOJIHO IePEIaBaTh
napTHepy HE0OXOAUMYI0 HH(OPMAIIHIO KaK OPUEHTHP JIJISl [IOCTPOCHUS ICHCTBHUS;

3a/1aBaTh BOMPOCHI, HCOOXOAMMBIE JIJIsi OPTaHU3AIMH COOCTBEHHON IEATEIIBHOCTH H
COTPYZHUYECTBA C MAPTHEPOM;

OCYIIECTBIISATh B3AaMMHBIN KOHTPOJIb M OKA3bIBATh B COTPYIHUICCTBE HEOOXOIUMYIO
B3aHMOIIOMOIIIb;

aJICKBATHO MCITIOJIb30BaTh PEUEBBIC CpeIcTBa A A (HEKTHBHOTO PEIICHUsT pa3HOOOPa3HBIX
KOMMYHHKATHBHBIX 337124, IJITAHUPOBAHUS U PETYJISIIIMUA CBOCH JIEATEIILHOCTH.

HDCI{MCTHHG PE3YIbTAThl OCBOCHUSA V‘-I€6HOFO nopeamMeTa, Kypca

IIpeaMeTHbIE pe3y/bTaThI:

YdeHuk HAYy4YUTCH:

XapaKTepU30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOICHIE, N3MEPEHUE, SKCIIEPUMEHT;
PacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATUH «aTOM», «MOJIEKYJIa», «XUMUYECKHUM
AIIEMEHT», «IIPOCTOE BEIIECTBOY, «CII0KHOE BEIIECTBO», «BAJIEGHTHOCTDY, «XUMHUYECKas
peaKIus», UCTIONb3Ysl 3HAKOBYIO CUCTEMY XHUMUH;

pPacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHUsI MacChl BEUIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOpUU;

pas3nuyaTh XUMUYECKHE U (PU3UUYECKUE SBIICHNUS,

Ha3bIBaTh XUMHUUECKHUE DJIEMEHTHI;

OTIPEIeNIATh COCTAB BEHIECTB MO uX (hopmymnam;

ONpEeIEeNATh BAICHTHOCTh aTOMA 3JIEMEHTA B COCIMHEHUSX;

OTIPENIETISATH THUTT XUMHUYECKUX PEAKITUi;

Ha3bIBaTh MPU3HAKU U YCJIOBUSI MPOTEKAHUS XUMHUECKUX PEAKITH;

BBISIBJISATH NIPU3HAKHU, CBUJIETENBCTBYIOUIUE O MPOTEKAHUHU XUMUUYECKON PEaKLIUU MpU
BBITIOJIHEHUHM XUMHUYECKOTO OIbITa;

COCTaBJIATH (OPMYJITBI OMHAPHBIX COCTMHEHUI;

COCTaBJISITh YPABHEHHS] XUMHYECKUX PEaAKIIHA;

coOroaaTh npaBuiIa 0€30mMacHOl pabOTHI MPU MPOBEACHUN OTIBITOB;

MOJIb30BAThHCS JTA00PATOPHBIM 000PYAOBAHUEM U TIOCYIOMH;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIUUCIISTH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEeHTa Mo (popMysie COeAMHEHNUS;
BBIUHCIIATH KOMYECTBO, 00BEM MJTM MACCy BEIIECTBA MO0 KOJUYECTBY, 00bEMY, MacCe pearcHTOB
WJIU POAYKTOB PEaAKIINY;

PacKpbIBaTh CMBICT MIOHATHUS «PACTBOPY;



BBIYHCIIATh MAaCCOBYIO JIOJIO PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;
Ha3bIBaTh COCIMHEHUS U3YUYCHHBIX KJIACCOB HEOPIraHUYECKUX BEIIECTB;

XapaKkTepU30BaTh (PU3NUECKUE U XUMHUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHMM, COJICH;

ONpEeNIeNATh MPUHAIJICKHOCTH BELIECTB K OMPEACICHHOMY KJIacCy COSAMHEHUN;

COCTaBJIATH ()OPMYJIbI HEOPTAHUUECKUX COSAMHEHUN N3YYCHHBIX KIJIACCOB;

MIPOBOJUTH OIBITHI, MOJTBEPKIAIOIINE XUMHUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB
HEOPTraHWYECKUX BEIECTB;

pacno3HaBaTh OINBITHBIM ITYTEM PAacTBOPHI KUCIOT U IIEJI0Ueh 10 U3MEHEHHUIO OKPACKU
WHJIUKATOPa;

XapaKTepU30BaTh B3aUMOCBSI3b MEXKY KJIaCCaMH HEOPTaHUYECKUX COCTUHEHU;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa;

OOBSICHATH (PU3NIECKUN CMBICI aTOMHOTO (TTOPSIKOBOT0) HOMEpa XUMHUECKOTO JIEMEHTA,
HOMEPOB I'PYIIIBI U IEproJa B nepuoanueckoi cucreme .M. Menneneena;

COCTaBJISITh CXEMbI CTPOCHUS aTOMOB MEPBBIX 20 I€MEHTOB nepuoaudeckoit cucremsl . 1.
Menneneena;

PacCKpbIBAaTh CMBICH MOHATHI: «XUMUYECKAS CBS3bY, <«AJIEKTPOOTPULIATEITLHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (DU3UYCCKHUX CBOMCTB BEIIECTB OT THIA KPUCTALIUICCKOMN
pelIeTKY;

OTIPENIETIATh BUJI XUMHUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX;

M300paxaTh CXEMbI CTPOCHHS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PAa3HBIMHU BHJIAMU XHMHUCCKHUX
CBSI3CH;

PacKpbIBaTh CMbICI TIOHATHHN «HOHY», KKATUHOH», KAHHUOHY, «IJICKTPOJIUTHIY, «HEITEKTPOIUTHI»,
«OIEKTPOJIUTHYECKAS JUCCOLMAIINSY», KOKUCITUTEIbY, «CTETIEHh OKUCIICHHS» «BOCCTAHOBUTEIDY,
«OKHCIICHHEY», KBOCCTAHOBJICHUEY;

ONpPENENATh CTENEHb OKUCIEHUSI aTOMa 3JIEMEHTA B COEIMHEHUU;

PacKpbIBaTh CMBICI TEOPHUH SJIEKTPOITUTHUECKON TUCCOLUALINN;

COCTaBIIITh YPABHEHHUS JIEKTPOITUTUYECKON TUCCOIMALNN KUCIOT, IIEI0YEn, CONE;
OOBSCHATH CYITHOCTH MPOIECCa MIEKTPOTUTUIECKON AUCCOLMUAIIMH U PEAKIIM HOHHOTO 0OMEHa;
COCTaBIISITh TIOJTHBIEC U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKIIui OOMEHa;

OTIpEeAeIATh BOZMOXKHOCTh MPOTEKAHMsI peakliiii HOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIINH, TOATBEPIKIAIOIINE KAaU€CTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB;
OTIPENIETISATh OKUCIUTENh U BOCCTAHOBHTEIID,

COCTaBJISITh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINiA;

KIIACCU(UITUPOBATH XUMUYECKUE PEAKIIUH 110 PA3IMYHBIM MPU3HAKAM;

XapaKTepU30BaTh B3aMMOCBS3b MEXIY COCTAaBOM, CTPOEHHEM U CBOMCTBAMH METAJIJIOB;
rPaMOTHO 0OpamaThCs C BEIIECTBAMHU B MIOBCETHEBHOM KU3HH;

Y4eHMK MOJYyYUT BO3MOKHOCTh HAYYUTHCH:

8b108U2AMb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUUECKUX CEOLCEAX eujecmes Ha
OCHOB€ UX COCMABA U CMPOCHUsL, UX CHOCOOHOCMU 8CIMYNAMb 8 XUMUYECKUE PeaKyuUl, O
xapaxmepe u npoOyKmax paziuyHulX XUMUYECKUX peaKyuil;

Xapakxmepuzo8amo 8eujecmea no cocmasgy, CmpoeHuto U C8OUCMBEAM, YCMAHABIUBAMb
NPUYUHHO-CILeOCMBEHHbIE C8A3U MeAHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eUeCcmad;
COCmasnams MOAEKYIAPHbLE U NOJIHbIE UOHHbLE YPABHEHUS NO COKPAWEHHbIM UOHHBIM
VPABHEHUAM,

cOCMaesms ypasHeHus peakyutl, COOmeemcmayouux nocied08amerbHOCmuy nPespaujeHull
Heop2aHUu4ecKux 8ewecme pa3iuiHblx Kiaccos,

UCNONB3068aAMb NPUOOPEMEHHbLE 3HAHUSA OJISl IKOJIOSUHECKU SPAMOMHO20 NOBEOEHUS 8
OKpYdicaroueli cpeoe;



UCNONb308aMb NPUOOPEMeHHbLE KNI0Uesble KOMNeMeHYUU NPU GbINOJHEHUU NPOEeKMOo8 U y4eOHO-
uccne0o8amenbeKux 3a0ad no Usy4eHuro c8oLcma, cnoco608 noay4enus u pacno3Ha8aHUs
sewecms;
0CO3HABAMb 3HAYEHUE MEOPEeMUUECKUX 3HAHUL N0 XUMUU O NPAKMUYECKOU 0esimelbHOCmU
yenogexa.

I[Inanupyemble pe3y/ibTaThl

9 kJaace

BbInyCKHUK HAYYUTCSH:

OTIHCBIBATh CBOMCTBA TBEPIBIX, KUIKHX, Fa3000pa3HbIX BEUIECTB, BHIACIASA X CYIIECTBCHHbIE
IIPU3HAKU; XapaKTEpPU30BaTh BELLECTBA [10 COCTAaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIINBATh
IPUYMHHO-CJIEICTBEHHBIE CBSA3U MEKIY JaHHBIMU XapaKTEPUCTUKAMU BELECTBA; PACKPBIBATh
CMBICJI OCHOBHBIX XUMUYECKUX MTOHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKUHN IJIEMEHTY,
«IIPOCTOE BEILECTBOY, «CIOKHOE BEILIECTBOY, «BAJICHTHOCTbY, UCIOJIb3Yys 3HAKOBYIO CUCTEMY
XUMHH; U300pakaTh COCTAB MPOCTEHIINX BEIIECTB C IOMOIIBIO XUMUYECKUX (HOPMYIT U
CYIIHOCTh XMMHYECKHX PEaKUil ¢ HOMOIBIO XUMUYECKUX YPAaBHEHUI; BEIUUCIIATh
OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEHIECTB, a TAKXKE MAaCCOBYIO JIOJIO
XMMHUYECKOI'0 3JIEMEHTA B COSIMHEHMSIX /ISl OLICHKH UX MTPAKTUYECKON 3HAaUMMOCTH; CPaBHUBATh
10 COCTaBYy OKCH/IbI, OCHOBAHUS KUCIIOTHI, COJIH; KIIACCU(PHUIIMPOBATH OKCUIBI 1 OCHOBAHHSI 10
CBOWCTBaM, KMCJIOTHI U COJIU TI0 COCTaBY; MOJIb30BATHCS JIAOOPATOPHBIM 00OPYOBaHUEM U
XUMHUUYECKOH MOCY101; IPOBOJAUTDH HECIIOKHBIE XUMUYECKUE OIBITHI U HAOIIOAEHUS 3a
U3MEHEHHUSIMU CBOMCTB BEILECTB B IIPOIIECCe X MPEBPALeHU; COOII0IaTh ITpaBUila TEXHUKU
0€30IaCHOCTH MIPH MPOBEICHUH HAOIIOJCHUN 1 OBITOB; Pa3InyaTh SKCIIEPUMEHTATBHO
KHCJIOTBI M LIENOYH, OJIb3YSCh HHANKATOPAMH; OCO3HABATh HEOOXOIUMOCTb COOIIOICHUS MEp
0€30I1aCHOCTH IIPH OOPALIEHNUHU C KMCIOTaMHU U IEI04YaMH, PACKPhIBAaTh CMBICI IEPUOANIECKOTO
3akoHa /. 1. MenneneeBa; onuchbBaTh U XapaKTepU30BaTh TAOIUUYHYIO (OPMY HEPUOTUUECKOM
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB; XapaKTepU30BaTh COCTaB aTOMHBIX SIJIEp U paclpesieleHe
qKCIIa 3JIEKTPOHOB T10 AIEKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKUX JIEMEHTOB MAJIBIX IEPHOJOB
NEPUOANYECKON CUCTEMBI, a TAKKE KaJIMs U KaJbIUs, pa3indyaTh BUJIbl XUMHUYECKOMN CBS3U:
MOHHYI0, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJIIPHYIO U METAJUINYECKY10; N300pakaTh
AJIEKTPOHHO-MOHHBIE (POPMYIIBI BEIIECTB, 00PAa30BaHHBIX XUMUYECKUMU CBS3SIMH Pa3HOTO

BH/Ia; BBIABIIATH 3aBUCUMOCTb CBOWCTB BEHIECTB OT CTPOCHUSI UX KPUCTAJUINYECKUX PEIIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKUX; XapaKTEPU30BaTh XUMHUECKHUE JIEMEHTHI
U MX COEIMHEHMsI HA OCHOBE MOJI0XKEHHUS JIEMEHTOB B IIEPUOINYECKON CUCTEME U OCOOCHHOCTEN
CTPOEHHS UX aTOMOB; XapaKTepU30BaTh HAYUHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
NEPUOANYECKOT0 3aKOHA U MIEPUOINIECKON CUCTEMBI XMMUUECKHX 3JIEMEHTOB

. . MenneneeBa; OOBSICHITH CYyTh XUMUYECKHX MTPOLECCOB U UX MPUHIUITHAIBLHOE OTINYHE
0T (PM3NYECKUX; HA3bIBATh MIPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKLIU; COCTaBIATh
YpaBHEHHUS IEKTPOIUTUIECKON JTUCCOLMALIUU KUCIIOT, EI0Yel, Coieil; MOIHbIE U
COKpAIlIEHHbIC HOHHBIE YPABHEHUS peakiiii o0OMeHa; ypaBHEHUS OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUi; TIPOrHO3UPOBATH MPOIYKTHl XMMUUECKUX pPeaKLUi Mo
(dopMynaM/Ha3BaHUSAM HCXOJHBIX BEIIECTB; ONMPEAEIIATh HCXOJHbIE BEIECTBA MO
dbopMynaM/Ha3BaHUSIM MPOTYKTOB PEAKLUU; COCTABIIATh YPAaBHEHUS PEaKIIHii,
COOTBETCTBYIOLIUX MOCIEI0BATEIBHOCTH («IIETI0UKe») MTPEeBpaIleHUIl HEOPraHUYECKHUX BEIECTB
Pa3IMYHBIX KJIACCOB; BBISBIATH B MPOIECCE IKCIIEPUMEHTA TPU3HAKHU, CBUIETEIbCTBYIOILIUE O
IIPOTEKaHNU XUMUYECKOH peaKLiy; IPUTOTOBIISATH PACTBOPHI C ONPEAECIEHHON MacCOBOM JoIel
PAcTBOPEHHOIO BEILECTBA; ONPEAEIATh XapaKTep CPeabl BOJHBIX PACTBOPOB KHCIIOT M LIEI0UEH
110 U3MEHEHUIO OKPACKU MHAMKATOPOB; IPOBOIUTH KAUECTBEHHBIE PEAKIIUH, IOATBEPKAAIOIINE
HaJIN4YME B BOJHBIX PACTBOPAX BELIECTB OTAEIbHBIX HOHOB ONPENENIATh IPUHAIEKHOCTh
HEOPraHMYECKUX BEIIECTB K OJJHOMY M3 U3YUYEHHBIX KJIACCOB/TPYIIIT: METAJIbI U HEMETAILIbI,
OKCH/Ibl, OCHOBAHUS, KUCIIOTBI, COJIM; COCTABIATh (DOPMYJIbI BEIIECTB IO UX

HA3BaHUSIM; OIIPENENSITh BAJIECHTHOCTD U CTENIEHb OKUCIIEHUS JJIEMEHTOB B

BEILIECTBAX; COCTaBIATh (POPMYJIbl HEOPraHUUECKMX COSAMHEHUH M0 BAJICHTHOCTSIM U CTEIECHAM



OKHCIICHHSI SJIEMEHTOB, a TAKXK€ 3apsiiaM HOHOB, yKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHUU U coJiel; OOBACHATh 3aKOHOMEPHOCTH U3MEHEHMSI (PU3NYECKUX U XUMUYECKUX
CBOWCTB MPOCTHIX BEIIECTB (METAIOB U HEMETAJJIOB) M MX BBICIIUX OKCHJIOB, 00pa30BaHHBIX
3JIEMEHTaMU BTOPOI'O M TPETHEr0 MEPHOJIOB; HAa3bIBATh OOIINE XUMUUECKUE CBOICTBA,
XapaKTepHBIE ISl TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX; Ha3bIBaTh OOIINE XMMUYECKHE
CBOICTBA, XapaKTEepPHbIE AJI KAKIOr0 U3 KJIACCOB HEOPraHNYECKUX BELIECTB: KUCIIOT,
OCHOBAaHUH, COJIEH; IPUBOAUTH IIPUMEPHI PEAKLUH, IOATBEPKAAIOIINX XUMAUECKUE CBOMCTBA
HEOPraHMYECKUX BEILECTB: OKCUAOB, KACIOT, OCHOBAaHUI U COJIEH; ONPEIEIIATh BEMECTBO-
OKHUCIIUTENb U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX

PEAKIMAX; COCTABIATh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OanaHC (7151 U3y4EHHBIX peakLuil)
0 TIPE/UIOKEHHBIM CXEMaM PEeaKLUii; TPOBOIUTH JTa00OPATOPHBIE OIIBITHI, ITOITBEPKIAOLIHE
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEILECTB;

Bbmycmmx nojiydum 603MOICHOCMb HAYUUMbCA?
® epaAMOnHO 06pau;ambc;l C eewecmeamu 6 Nno8CeOHes ol HCU3HU,

* 0CO3HABAMb HEOOXOOUMOCb COONIOOEHUS NPABUI IKON02UYECKU DE30NACHO20 NOBEOEHUsL 8
OKpYIcarouieli npupooHoll cpeoe;

* NOHUMAMb CMBIC U HEOOX0OUMOCHb COONI0OEeHUsI NPEONUCAHUL, NPedazaeMblX 8
UHCMPYKYUAX NO UCNOTIB308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,

® ucnoavlzoeams npu06peméHHble Kjllrouesoble KOMNnemerHnmHocmu npu 6blnoJIHEHUU
UCCe008aAMENbCKUX npoeKmoes no uU3y4eHuro CGOZZCI’I’IG, cnoco6os noJjiyd4erus u pacno3Haeanus
seujecmes,

* Pazeuamv KOMMYHUKAMUGHYIO KOMNEMEHMHOCMb, UCHONb3YS CPEOCMEA YCMHOU U
RUCbMEHHOU KOMMYHUKAYUU Npu pabome ¢ mekcmamu y4eOnuKa u OOnoJIHUMeNbHOU
aumepamypot, CHpagoyHbIMU MabdIuyamu, NPOAGIAMb 20MOEHOCHb K YEAICEHUIO UHOU MOYKU
3peHuss npu 06CyHcOeHUU pe3yIbmamos 8blNOIHEHHOU pabomul;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYeCccax, KpUmuiecku
OMHOCUMbCA K NCEBOOHAYUHOU UHDOpMayUL, HeOOOPOCOBEeCMHOU peKlame, KACAIOUelicsl
UCNONIL30BAHUS PA3TUYHBIX BEU4ECB.

® 0CO3HABANb 3HAYECHUE meopemuiuecKux 3HAHULL OIS I’lpCleM’i€CKOIZ oessmenbHOCmU yejoeeka,
¢ onucsleantb U3y4eHHbvle 00vexmul Kax cucmembsl, NPUMEHAAL 1I0CUKY CUCMEMHO2O AHANIU3A,

* NPUMEHSIMb 3HAHUSL O 3AKOHOMEPHOCHSAX NEPUOOULECKOU CUCTIEMbL XUMUYECKUX JJIeMEHNO8
07151 00BACHEHUSL U NPEOBUOCHUS CBOUICME KOHKDEMMHBIX 8elyecms;

* passusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMBOM YenyOieHus 3Hanuli 0o
UCMOpUY CIMAHOBIEHUS XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NePUOOUeCcK020 3aKOHA KaK
00HO020 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX O0CMUNCEHUAX HAVKU U
MeXHUKU.

* cocmaenams MOJEKYJIAPHbIE U NOIHblE UOHHbLE YPABHEHUSI NO COKPAUEHHBIM UOHHBIM
VPABHEHUAM,

M npueo@umb npumepbol peakuuﬁ, nO@mG@prCOCZIOWMX cyuecmeosarnue 63aumMoceisu MeDfC()y
OCHOBHbIMU KN1ACCAMU HEeOp2AHUYEeCKUX 6eulecme;

® NPOCHO3UPO6ANTb XUMUYECKUE ceotlicmaa eeuecme Ha OCHoge Uux cocmaea u CmpOeHRusl,;

® NPOCHO3UpPO6ANTL CnocooHoCmb eeujecmed npoAeiAimsd OKUCIUNE/IbHble Ulu
B80CCMAHOBUMEIbHbBLE CBOUCEA C‘yllél’l’IOM cmenenell OKUCIeHUS /1eMEHMO0E, BXOO}ZM/;MX 6 eco
cocmas,



® OpP2aHU3086bl6AMDb, npoeodumb YHUeHuvecKkue npoexkmsl no UCCNIe00B8AHUIO CEOLICE eeuwecme,
umeruux 6asCHoe npaKkmuiecKkoe 3Ha4erue.

COAEP KXAHUE U3YUAEMOI'O KYPCA
8 Kuace.

BBenenue

[Tpeamer xuMuu. MeTo/ipl NO3HAHUS B XMMUHU: HAOIIOI€HUE, SKCIIEPUMEHT, MOETHPOBAHHUE.
HcTouHMKHM XUMUYECKOI nH(OpMAINH, ee MOTyYeHHe, aHaIU3 U IPEICTaBICHNUE eTo
pe3yibTaroB. [ToHATHE 0 XUMHUYECKOM AJIEMEHTE U (JOPMAaxX €ro CYIIECTBOBAHMS: CBOOOIHBIX
aToOMax, IPOCTHIX U CII0XKHBIX BelecTBax. [IpeBpamenus Bemects. OTINYNE XUMUYECKUX
peakuuii oT GU3NYECKUX ABJICHUNA. POJIb XMMMHU B )KM3HU YenoBeka. XeMopuius u xeMopoous.
KpaTkue cBeneHus U3 UCTOpUM BOZHUKHOBEHUS U pa3BUTHSI XUMUU. POb OTE€UeCTBEHHBIX
YUEHBIX B CTAHOBJIEHUH XUMUYeCKOW Hayku — pabotsl M. B. JlomonocoBa, A.M. Bytneposa, /1.
H. MenneneeBa. XumMuieckasi CAMBOJIMKA. 3HAKM XUMHUYECKHUX 3JIEMEHTOB U IIPOUCXOXKACHUE UX
Ha3BaHUM. Xumuueckue Gopmyisl. MHaekcsl U ko3 duimerTsl. OTHOCUTEIbHBIE AaTOMHAS U
MOJIEKYJIsIpHas Macchl. 1IpoBeieHne pac4eToB MacCOBOM JTOJIM XUMUYECKOIO YJIEMEHTA B
BEIIIECTBE Ha OCHOBE ero ¢opmyisl. [leproandeckas cucreMa XuMHUIeckux meMeHToB /1. U.
MeneneeBa, ee CTpyKTypa: Majible U OOJIbIINE EPUObl, TPYIIIbI U HOATPYIIIHL.
[Tepuonuueckas cucremMa Kak ClipaBOYHOE IOCOOME Ui OIYUEHUs CBEIEHUI 0 XUMHUECKUX
JJIEMEHTaX.

JemoHcTpanuu. 1. Mozaenn pa3audHbIX IPOCTHIX U CIOKHBIX BEIIECTB.

2. Komekuust CTeKIITHHOM XuMU4ecKo nocyabl. 3. Koyekus MaTepuanoB U U3JENIUN U3 HUX
Ha OCHOBE AJIFOMHUHHS.

IIpakTyeckue padoTnl

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

ATOMBI Kak (popMa CyIIeCTBOBaHUS XUMUYECKHX 371eMEeHTOB. OCHOBHBIE CBEJIEHUS O CTPOSHUH
aToMoB. JloKazaTelbCTBa CI0KHOCTH cTpoeHHs aToMoB. OnbIThl Pezepdopaa. [Inanerapuas
MOJIEJIb CTPOCHMS aTOMA.

CocTaB aTOMHBIX Si7iep: IPOTOHBI, HEUTPOHBI. OTHOCHUTENbHAS aTOMHAas Macca. B3auMocBa3b
MOHSITUH «TIPOTOH», KHEUTPOH», «OTHOCUTEIIbHASI ATOMHAsI Macca.

M3MeHeHue 4ncia IpoTOHOB B SIpe aToMa — 00pa30BaHHE HOBBIX XUMUYECKUX 3JIEMEHTOB.
W3meHeHne ynciaa HEUTPOHOB B siipe aToMa — o0pa3oBaHue H30TonoB. CoBpeMEHHOE
orpezieNieHue MOHATUS «XUMUYECKHH 371eMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHYECKOIO MJIEMEHTA.

OnexTpoHbl. CTPOEHHE ANIEKTPOHHBIX YPOBHEN aTOMOB XUMHUUYECKUX JIEMEHTOB MaJIbIX
nepuo1oB. [loHsATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[Tepuoanueckas cucrema XxuMuueckux snemMeHToB J[. . MenzaeneeBa u cTpoeHHe aTOMOB —
¢u3nUecKuil CMBICI MOPSIIKOBOTO HOMEpA JIEMEHTa, HOMepa TPYIIbI, HOMepa IepHoa.
M3MeHeHne yncia 3J€KTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
3lIeMeHTa — 00pa30BaHUE MOJIOKUTEIbHBIX U OTPULIATENIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE
aTOMaMH{ METaJIJIOB U HeMeTallIoB. [IpHunHbI U3MEHEHHUS] METAJUIMYECKUX M HEMETAITTHYECKIX
CBOWCTB B nepuoaax u rpymnmnax. OdpasoBanue OuHapHbIX coenuHeHUH. [ToHsATHE 00 HOHHOM
cBsi3u. CxeMbl 00pa30BaHUS HOHHOM CBSI3H.

B3anMopeiicTBre aTOMOB 3JIEMEHTOB-HEMETAJIOB MEXKTy CO00i1 — 00pa3oBaHME IBYXaTOMHBIX
MOJIEKYJI TPOCTHIX BeniecTB. KoBaneHTHAs HEMONIApHAsk XUMAYECKas CBA3b. DJIEKTPOHHBIE U
CTPYKTYpHBIE (hopMyibl. B3aumoseiicTBre aToMOB HEMETAIIIOB MEX Ty c000if — oOpa3oBaHue
OMHApHBIX COCAMHEHUI HEMETaIIOB. DIEKTPOOTpULIaTeIbHOCTh. KoBaneHTHas! MOJIsipHas CBS3b.

9



[ToHsATHE O BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00Pa30BbIBaTh KOBAICHTHBIC XUMHUECKUE CBS3H.
Cocrasnenue popMys1 OMHAPHBIX COETMHEHUH 10 BaJIeHTHOCTH. Haxox1eHre BaJleHTHOCTH 110
dbopmysie OMHAPHOTO COSAMHEHUS.

B3anmMopeiicTBie aTOMOB METAJIIIOB MEXKY COO0H — 00pa30BaHHE METANTUYECKUX KPUCTAIUIOB.
ITonsiTHE O METAIIINYECKOH CBS3H.

JeMoHcTpanuu. Mosienu aTOMOB XMMHAYECKHX 1eMeHTOB. [lepuoanueckas cucrema
xuMuueckux anemeHToB J[. M. MenaeneeBa (paznuunbie GopMbI

KonTpoubnas pabora Ne 1 o teme: « ATOMBI XMMUUYECKUX 3JIEMEHTOBY.

Tema 2 IIpocThie BemecTBa

[TonoxeHnne MeTamioB ¥ HeMeTauloB B [leproauyeckoit cuctemMe XMMHUYECKUX 3JIEMEHTOB

. U.MenneneeBa. BakHeiiue npocThie BelecTBa — METAJUIbI (3KeJIe30, ATFOMUHUN, KaJIbIIHH,
MaruHui, HaTpuii, kanuii). O0mue Gu3nuecKkue cBOMNCTBa METaUIOB. BaxkHeiue npocTsie
BEIIeCTBa-HEMETAIUTbI, 00pa30BaHHBIC aTOMaMH KHUCIOPOa, BOJOPOa, a30Ta, cepsl, pocdopa,
yriepojia. MoJieKyibl IPOCTBIX BELIECTB-HEMETAIIIIOB — BOAOPO/1a, KMCIIOPO/A,

a3oTa, rasiorenoB. OTHOCUTENbHAsL MOJIeKyIIsgpHas Macca. CliocoOOHOCTh aTOMOB XMMHYECKHX
3JIEMEHTOB K 00Pa30BaHMIO HECKOJIBKUX MPOCTHIX BEUIECTB — AJUIOTPOIUS. AJIIIOTPOITHbIE

Mo UUKAIH KUCIopoaa, Gpocdopa, onoBa. MeTainyeckue 1 HEMETaTMUECKUE CBOMCTBA
MpOCTHIX BelecTB. OTHOCUTENBbHOCTD 3TOTO MOHATHUS.

Yucno ABoranpo. KonnuectBo BemnecTBa. Moib. MossipHast Mmacca. MosipHbIN 00beM
ra3oo0pa3HbIX BeniecTB. KpaTHbie eIMHUIIBI H3MEPEHHS KOJINYECTBA BEIECTBA — MUJIIUMOJb U
KUJIOMOJIb, MUJUIMMOJISIPHAS. M KWJIOMOJISIpHAsi MacChl BEILIECTBA, MUJUIUMOJISIPHBIN U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ ncronb30BaHNEM MOHIATHIN «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAs MACCA», «MOJISPHBIH
00BbEM razoBy, «4UCI0 ABOTAIPOY.

JemoncTpanuu. O3HaKOMJIEHUE C KOJUIEKIMeH MeTanaoB. O3HaKOMIIEHUE C KOJUIEKITHEH
HEMETAJUIOB.

Kontpoasnas padora Ne 2 no teme: « [IpocTeie BemecTBay

Tema 3. CoennHeHusi XMMHYECKHUX JIEMEHTOB

Crenens okucienusi. CpaBHEHHE CTENEHU OKUCIIEHUS U BaJICHTHOCTU. OmipeieNieHre CTeneHu
OKHCIICHHSI 3JIEMEHTOB B OMHApHBIX coennHeHnsx. CocTaBneHune GopmMya OMHAPHBIX
COeMHEHMH, OOIIHUH CIIOCcO0 UX Ha3BaHHM.

buHapHble cOeTMHEHNS METAJUIOB U HEMETAJUIOB: OKCUBI, XJIOPUAbI, CYJIb(QUIBI U IIp.
Cocrasnenue ux popmyn. buHapHble coelMHEHNsT HEMETAIIOB: OKCUJIBI, JIETYUHE BOJIOPOAHbBIE
COEIMHEHMS, UX COCTaB U Ha3BaHus. [IpencraBuTeny oKCUIOB: BO/A, YIVIEKUCIIBIH ras,
HeraieHas u3BecTh. [IpeacraBureny JIeTyuynx BOJOPOIHBIX COEIUHEHUI: XJI0POBOAOPOI U
aMMHaK.

OcHoOBaHUs1, UX COCTAB M Ha3BaHMs. PacTBopuMOCTh OcHOBaHMM B BoJie. IIpencraBurenn
HIeNI0uei: TUIPOKCHIBI HATPHS, Kanus U Kanblys. [IoHsITHE 00 MHIUKATOpaX U KAYECTBEHHBIX
peaxkusx.

Kucnotsl, ux coctaB u Ha3BaHus. Kinaccuduxanus kucnot. [IpencraBurenu KUCIOT: cepHas,
cosisiHast, a3oTHad. [lonsTue o mkane kucnotHoctH (kana pH). Ismenenue okpacku
WHJUKATOPOB.

Conu Kak Ipou3BOAHBIE KUCIOT U OCHOBAHMUM, X COCTaB U Ha3BaHUA. PacTBOpUMOCTb cosieli B
Boze. [IpencraBurenu coneit: xymopua HaTpHs, KapOoHaT U Gocdat KampIus.

AMop(dHBIE U KpUCTaNINYECKUE BEIIECTBA.

MexmoneKkyspHble B3aUMOAEHCTBUS. THIIBI KPUCTAIIMYECKUX PEILIETOK. 3aBUCUMOCTb CBOMCTB
BELIECTB OT TUIIOB KPUCTAIUIMUECKUX PELIETOK.
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YucTtsle BemecTBa U cMecu. [IpruMepsl )KUIKUX, TBEPAbIX U ra3000pa3HbIx cMeceil. CBoicTBa
YHCTBIX BEILECTB U cMecel. X coctaB. MaccoBast 1 00beMHast 10J11 KOMIIOHEHTa CMECH.
Pacyersl, cBsI3aHHBIE C UCIIOIB30BAHUEM IOHATHUS «JOJIS.

JemoncTpanuun. O0pasisl OKCHIOB, KUCIIOT, OCHOBAHUM U cosieil. Mojenn KpUCTAIITMYECKUX
PELIETOK XJIOpUJia HATpHsl, aliMasa, okcuaa yriepoaa (IV). KucinorHo-mienoynsie HHIUKATOPHI,
M3MEHEHHE UX OKPACKH B PA3JIUYHBIX CPelax. Y HUBEPCAIbHBIN HHIUKATOP U U3MEHEHHE €r0
OKPACKH B Pa3JIN4HbIX CpPElax.

IIpakTyeckue padoTnl

Tema 4. U3meHeHusl, NPOUCXOAsIIIKE C BelleCTBaAMHU

[TonsiTve sABJIEHUH, CBSI3aHHBIX C U3MEHEHUSAMM, IPOUCXOIAIINMH C BEILIECTBOM.

SIBneHus1, cBA3aHHBIE C U3MEHEHUEM KPUCTAJLINYECKOIO CTPOEHUS BEIIECTBA IIPU MIOCTOSTHHOM
ero cocrase, — (huznueckue spaeHus. Gu3nuecKue BICHUS B XUMUU: TUCTHILIALUS,
KPHUCTAJLTU3AIMs], BEINTAPHBAHNE M BO3TOHKA BEIIECTB, (PMIBTPOBAHUE U IICHTPU(YTUPOBAHHE.
SBnenus1, cBA3aHHBIE C U3MEHEHHEM COCTABa BEILIECTBA, — XUMUYECKUE peakuuu. [Tpusnaku u
YCIIOBUS IPOTEKAHUS XUMUYECKUX peakLUuil. BrlieneHne TEeIIoThl U CBETa — PEaKLUU TOPEHHUS.
[TonsiTHE 00 HK30 - U SHAOTEPMUIECKUX PEAKIIHIX.

3aKOH COXpaHEHMsI MacChl BELIECTB. XUMHUECKHUE YPAaBHEHUS. 3HaUEHUE UHIEKCOB U

k03 uurentoB. CoctaBieHUE YpaBHEHUH XUMUYECKUX pPeaKIuil.

PacyeTsl o XMMHUYECKUM ypaBHEHUSIM. PelleHne 3a1a4 Ha HaX0XKI€HUE KOJINYECTBA, MACChl WIH
o0bemMa MPOAYKTa PEeaKIMK 110 KOJIMYECTBY, MAcCE WM 00bEMY UCXOJIHOTO BelllecTBa. PacueTsl ¢
MCIIOJIb30BaHUEM TOHATHUS «10JIs1», KOT/1a HCXOIHOE BELIECTBO JJaHO B BUJIE pacTBOpa €
3aJJaHHOW MaccOBOM J0JI€M paCTBOPEHHOTO BEIECTBA WM COJAEPKUT ONPEAEICHHYIO JOJII0
puMecei.

Peakuuu pasznoxenus. [IpencraBienre o CKOpOCTH XUMUYECKHUX peakiuid. Katanuzartopsl.
®epmenThl. Peakuinu coennuenus. Katanutuueckue u HeKaTaIUTUYECKUE PEaKIIMK, 0OpaTUMBbIe
U HeoOpaTuMble peakuuu. Peakiuu 3amenienus. Psij akTHBHOCTH METaJIJIOB, €0 UCIOJIb30BAHUE
JUIsl IPOTHO3UPOBAHUS BO3MOKHOCTH ITPOTEKAHUS PEAKLIUI MEXK Y METaJNIaMU U KUCIIOTaMH,
peakuuii BBITECHEHUS OJIHUX METANIOB U3 PACTBOPOB UX COJIEH ApYyruMu MeTaiiamMu. Peakuumn
oOMeHa. Peakiuu HeliTpanu3zanuu. Y cioBus IPOTEKaHUs peakiuii oOMeHa B pacTBopax 10
KOHIIA.

THUIBI XMMUUECKHX pEeaKLUi Ha IPUMEpPE CBOMCTB BOJbL. Peakins pa3inokeHuss — IIEKTPOIIN3
BO/IbI. Peakiiuu coeHeHNns: — B3aUMO/JIEHCTBUE BOJIbI C OKCHJIaMU METAJIJIOB U HEMETAJIIIOB.
VYcnoBue B3aMMOEHCTBHS OKCHIOB METAJUIOB M HEMETAJNIOB € BOJOW. [ToHSTHE «TUIPOKCHUIBDY.
Peaknuu 3amenienns — B3aMMOICHCTBHE BO/IBI ¢ MeTalaMu. Peakiiun oOMeHa — Tuaposu3
BELIECTB.

Jemoncrpanuu. [Ipumeps! pusndeckux sBIeHUI: a) uiaBieHue napadurHa; 6) pacTBOpeHHe
OKpalleHHBIX cojeil. [Ipumepbl XxuMudeckux sSBJICHUI: a) ropeHre Oymaru; 0) B3auMoeiicTBre
COJISTHOM KHUCIIOTHI € IIMHKOM; B) nosryueHue ruapokcuaa menu (II); r) pactBopenue
MOJIyYEHHOT'0 TUAPOKCUIA B KMCIIOTAX; 1) B3aumozeiicreue okcuaa meau (II) ¢ cepnoit
KHCJIOTOM MpHU HarpeBaHUM; €) pa3ioKeHHe IepMaHraHaTa Kajlus; ) pa3jioKeHue MepoKcuaa
BOJIOPO/Ia ¢ TOMOUIBIO AUOKCH/Ia MapraHiia; 3) B3auMoJIeiiCTBIE pa30aBiIeHHBIX KHCIIOT C
MeTaJlJIaMH.

IIpakT4yeckue padoThI

KonTtpoabHnas padora Ne3 no teme: «3MeHeHUs, TPOUCXOISIINE C BEIIECTBAMM

Tema 5. PacTBopenue. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIMTOB

PacTBopenue kak ¢puznko-xumuueckuii npouecc. [loHsTHe o ruapaTax U KpUCTALIOTHIPATaX.
PactBopumocTs. KpuBble pacTBOPUMOCTH KakK MOJIENb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPABIX
BEUICCTB OT TeMIlepaTypsl. HacbllieHHbIE, HEHACBIIEHHBIE U NIEPECHIILEHHBIE PACTBOPBI.
3HayeHUe pacTBOPOB MJIsl MPUPOJIBI M CEIBCKOT0 X035MUCTBA.
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[TonsiTrie 00 AMEKTPOIUTUIESCKON JTUCCOLUAIIUU. DIIEKTPOIUTHI U HEANIEKTPOIUTHL. MeXxaHu3M
JICCOLIMAIMI JIEKTPOJIUTOB C PA3IMUHBIM XapaKTEPOM CBA3U. CTENEHb 3JICKTPOJIUTHUECKON
nuccoranui. CHIIbHBIE U CJIa0bIe 3JIEKTPOJIHUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU AJIEKTPOIUTUYECKOMN arcconnanuu. IoHHbIe ypaBHEHUS
peakiuii. Peakiuy oOMeHa, uaymme 10 KOHIIA.

Knaccudukanmst HOHOB U UX CBOWMCTBA.

Kucnotsl, ux xknaccuduxamus. Jlucconnanusi KUCIOT U UX CBOMCTBA B CBETE TCOPHH
ANEKTPOIUTUYECKON AUCCOMatui. MOJIEKYJIApHbIE U HOHHBIE YPABHEHUS PEAKLUM.
B3aumoneiicTBrE KUCIOT C METAIIAMU. DJIEKTPOXUMUYECKUN Psijl HAMPSHKEHUM METAIJIOB.
BzanmojeiicTBHE KHUCIIOT ¢ OKCHAAMH MeTaJUIoB. B3anMoielicTBHE KUCIOT ¢ OCHOBAaHUSAMU —
peakuus HeruTpanu3amnuu. B3anmoelicTBre KUCIoT ¢ coyiiMu. Vicnonb30BaHue TaOIUIIBI
PacTBOPUMOCTH ISl XAPAKTEPUCTUKU XUMHUUECKUX CBOKWCTB KHUCIIOT.

OcHoBanusl, ux knaccudukanus. Jucconuanus OCHOBaHUI U X CBOWCTBA B CBETE TEOPUU
3JIEKTPOJUTUUECKON qucconyanuui. B3anMmoieiicTBre ocHOBaHuUM ¢ cosiMu. Vcrionbp3oBaHue
TaOJIMIBI PACTBOPUMOCTH JIJIS1 XapAaKTEPUCTUKN XUMHYECKUX CBOMCTB OCHOBAHHIA.
BiamMmogeiicTBue mienodei ¢ OKCHaaMH HEMETAJIIOB.

Comnu, uX TUcCOIMaIus U CBOMCTBA B CBETE TEOPHUH DIICKTPOIUTHUECCKOM TUCCOIUAIUH.
B3anMopeiicTBre coneli ¢ MeTauiaMu, 0COOCHHOCTH 3TUX peakiuii. BzaumoaeiicTBue comneit ¢
coyisiMu. Viconb3oBaHue TaOIUIIBI pACTBOPUMOCTH JIJISI XapAKTEPUCTHKH XUMHUYECKUX CBOMCTB
COJIICHi.

O06o006muieHne cBeieHni 00 OKCHIaxX, NX KiIacCu(UKAIMN U CBOWCTBAX.

['eneTnueckue psabl MeTaia U HeMeTasuia. ['eHeTuyeckas CcBsI3b MEXKy Kiaccamu
HEOPraHWYECKUX BEIIECTB.

OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

OrnpesiesieHre CTETICHEW OKUCIICHUS IJIs1 DJIEMEHTOB, 00pa3yIOIIMX BEIIECTBA Pa3HBIX KIJIACCOB.
Peakunu noHHOTO 0OMEHa M OKUCIUTENFHO-BOCCTAHOBUTENbHBIE peakiui. OKHCIUTEND U
BOCCTAHOBUTENb, OKMCIEHHE U BOCCTaHOBIIeHHE. COCTaBIEHUE YPABHEHUN OKUCIUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIM METOJIOM JIEKTPOHHOTO OaiaHca.

CBoiicTBa IPOCTHIX BEIIECTB — METALIOB U HEMETAJIOB, KHCIJIOT U COJIeH B CBETE
OKHCIIMTENBHO-BOCCTAHOBUTENBHBIX PEAKLIAM.

JemoHcTpanuu. BzaumoeiicTBue pacTBOpOB XJIOpUIa HATPUS U HUTpata cepedpa. [lonydenue
HEpPaCTBOPUMOTO THAPOKCUIA U B3aUMOJIEVCTBHE €0 C KUCIOTaMU. B3auMoieiicTBre KUCIOT C
ocHOBaHMSAMU. B3anMojieficTBHE KUCIOT ¢ OKCHAAMH MeTaJUIoB. B3anMomelicTBHE KUCIOT C
MeTaaiaaMu. BzanMoencTBre KMCIOT ¢ cojiiMU. B3aumojeiicTBure 11enodei ¢ KMCIIOTaMU.
Bzaumoneiicteue menoueit ¢ cosamu. [lonyueHnne u cBOMCTBa HEPACTBOPUMBIX OCHOBAHMIA.
B3aumMopaelicTBre OCHOBHBIX OKCHUIOB C KHCJIOTAaMH. B3anMOIEICTBUE OCHOBHBIX OKCHJIOB C
BOJIOH.

IIpakT4yeckue padoThI

I'onoBasi KOHTpPOIbLHAsA padoTa 3a Kypc XumMuu 8 Kiacca.

9 KJIACC

IloBTOpPEHME
XapakTepucTHKa 3JIEMEHTA T10 €0 TOJIOKEHHUIO B MIEPUONUECKON CHCTEME XUMUYECKHUX
sanemenToB J{. 1. MenaeneeBa. CBOICTBAa OKCHUIOB, KUCIIOT, OCHOBAHUMN U COJIEH B CBETE TEOPUHU
3JIEKTPOJUTUYECKON JUCCOLMAIIMHU U TTPOIIECCOB OKUCIIEHUA-BOCCTAaHOBIICHUS. [oHsATHE O
MEPEXOIHBIX dieMeHTaX. AMGOTepHOCTh. | eHeTHIeCKHii psifl MePEXOAHOTO dIIEMEHTA.
[lepuoauueckuii 3aKOH U MEPUOIUYECKas CUCTEMA XUMHUYECKUX AeMeHToB J[. . Menzeneena B
CBETE YUYEHHS O CTpOCHUM aToMa. X 3HaueHue.
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MeTanibl

[TonoxeHne MeTamioB B IEPUOANYECKON cucTeMe XuMuueckux anemenToB J[. . Menzaeneesa.
Mertamndeckas KpUCTANIMYECKask PEUIETKAa U METAUTMYECKask XuMuieckas cBsi3b. O0mme
¢dusnueckue cBoiictea MetaiioB. CIlaBbl, UX CBOMCTBA U 3HaYeHUE. XUMUYECKUE CBOWCTBA
METAJIJIOB KaK BOCCTAHOBUTEJIEH. DIEKTPOXUMHUUYECKUH PsiJl HAIIPSYKEHUI METAJUIOB U €T0
MCIIOJIb30BaHUE JIJISl XapaKTEPUCTUKH XMMHUUYECKUX CBOMCTB KOHKPETHBIX MeTa1oB. CriocoObl
MOJIYYEeHHUSI METAIIOB: MUPO-, THIPO- U AIIEKTpoMeTaTyprus. Koppo3usi MeTaimioB U crioco0bl
OOpBOBI C HEH.
OO0mrast xapakTepUCTHKA IIEIOYHBIX MeTAIOB. MeTtamisl B ipupoae. Oouiue criocoOsl ux
nonyueHusi. Ctpoenue aromoB. ll{enounbie MeTaIbl — MPOCTHIE BEMIECTBA, UX (GUZNYECKUE U
XUMHUUYECKHE CBOMCTBA. BajkHele coelMHEHNs MIETOUYHBIX METAJIIIOB — OKCU/IbI, THIPOKCH/IbI
U COJIM (XJIOpUJIBI, KapOOHATHI, CyIb(aThl, HUTPATHI), KX CBOICTBA U MIPUMEHEHNE B HAPOJHOM
xo3siicTBe. Kanuitabie ynoOpenusi.
OO61mas xapakTepucTHKa 3JIEMEHTOB TMIaBHOM nmoArpymisl |l rpymnmel. CTpoeHre aToMOB.
[lenouno3eMenbHBIE METAIIBI — MPOCTHIC BEIIECTBA, UX (PU3UYECKHE U XUMUYECKHE CBOMCTBA.
BaxHeiie coeiMHEHUS MIEJI0YHO3EMEIbHBIX METAJUIOB — OKCHUbL, TUAPOKCHUJIBI U COJIU
(xmopuBl, KapOOHATHI, HUTPATHI, CyNb(haThl U GocdaThl), NX CBOWCTBA U IPUMEHEHHE B
HapOJIHOM XO3S5IICTBE.
Anromununii. CTpoeHue aroma, GU3NIecKue 1 XMMAYECKHE CBOWCTBA IPOCTOTO BEIIECTBA.
CoeanHeHUs aTIOMUHUS — OKCHJI U TUJPOKCU, UX aMpOoTepHbIN XapakTep. Baxueiimue conu
amomuHus. [IpuMeHeHne antoMUHUA U €r0 COEAMHEHHUI.
Kenezo. Crpoenue atoma, Gpu3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'eneTnueckue psasl Fe?" u Fe**. KauecTBeHHbIC peakiuu Ha Fe?* u Fe**. Baxueiimme conu
JKene3a. 3HaUeHUE KeJe3a, ero COeAMHEHUH U CIUIaBOB B IPUPOJE U HAPOJHOM XO35UCTBE.
JemoncTpanuu. O0pasiibl MIETOYHBIX U MIEIOYHO3EMENBHBIX MeTa/uI0B. O0pa3Iiibl CIIaBOB.
BiaumoneiictBue Hatpus, mutus ¢ Bogoid. Ilomyuenue ruapokcunos xkenesa (II) u (I1I).
JladopaTopHble onbIThI. 2. O3HaAKOMJICHHE C 00pa3iiaMu MeTauioB. 3. B3aumonelicTeue
METAJIJIOB C PACTBOPaMM KHUCIIOT U coiield. 4. [lomyuenue ruipokcua amoMUHUS U €T0
B3aUMOJIEVICTBUE C paCTBOpAaMU KHCIIOT M 1enoden. 5. KadecTBeHHbIE peakiuy Ha
nous Fe?* u Fe**.

Hemeranibl
OO11ast xapakTepUCTHKa HEMETAJUIOB: MOJI0KEeHUE B epuoandeckoit cucreme . 1.
MemnzeneeBa, 0cCOOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTPULIATEILHOCTD KaK Mepa
«HEMETAUNINYHOCTU», PSIZL ANEKTPOOTPHULIATENbHOCTH. KpUCcTaIuIMUecKkoe CTpOEHNE HEMETAIIOB
— MpocCThIX BenlecTB. AyutoTponusi. dusnueckre cBoiicTBa HeMeTaoB. OTHOCUTENBHOCTD
MOHATUN «METAILT», «KHEMETAILID.
Bonopoa. IlonoxeHnne B nepruoguveckoil cucreme Xumuueckux anemenTos Jl. . Menneneesa.
Crpoenune aToMa 1 MOJIEKYJIbl. PU3HUECKHE U XUMUYECKHE CBOMCTBA BOJIOPOAA, Er0 NOJyUYEHUE
U TIpPUMEHEHHUE.
O6mas xapakrepucTika ranoreHoB. Ctpoenue atomoB. [IpocTeie BemecTBa, UX GU3NUECKUE U
XUMHYEcKHe cBoicTBa. OCHOBHBIE COEIMHEHUS TaJIOT€HOB (IaJIOr€HOBOIOPOAbI M TalOTeHUbI),
ux cBoiictBa. KauecTBenHas peakiys Ha XJopu-uoH. KpaTkue cBenenus o xyope, 6pome,
¢drope u noxe. [IlpuMeHeHne rajJoreHoB U UX COSIUHEHUN B HAPOTHOM XO3SIHCTBE.
Cepa. CtpoeHue aToma, aljoTpONus, CBOMCTBA U TPUMEHEHHE poMOnyeckoi cepbl. OKCHIBI
cepsl (IV) u (VI), ux monmydenue, cBoiictBa u mpuMeHeHue. CepoBOIOPOIHAS U CEPHUCTAS
kucaoThl. CepHasl KUCII0Ta U €€ COJIM, X IPUMEHEHUE B HApOJAHOM X034iicTBe. KauecTBeHHas
peakius Ha CyiIb(haT-uoH.
A3zot. CTpoeHue atoma U MOJIEKYJIbI, CBOMCTBA IIPOCTOr0 BEIECTBA. AMMMAK, CTPOECHHUE,
CBOICTBA, NOJTy4YeHHE U TpuMeHeHue. Coliu aMMOHMSI, UX CBOMCTBA U TpuMeHeHue. OKCUIbI
azora (II) u (IV). AzoTHas kuciora, ee cBocTBa U NpuMeHeHue. HUTparsl 1 HUTPUTHI,
npo0JeMa UX COJEPIKaHMsI B CEIbCKOXO35MCTBEHHON TPOIYKIIUU. A30THBIE yI0OpEHUS.
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®ocdop. Ctpoenue aroma, aJuIOTPOIIHs, CBOMCTBA Oenoro u kpacHoro ¢ocdopa, ux
npumeHnenue. OcHoBHBIE coeuHenust: okcun Gocdopa (V), oprodochopnas kuciora u
docdarel. DochopHbie yIOOpEHUSI.

VYraepoxa. CtpoeHue aToMa, alJIOTPOIHS, CBOMCTBA aJUIOTPOIHBIX MOIUPUKALIUN, TPUMEHEHHE.
Oxkcuasl yraeponaa (I1) u (IV), ux cpoiictBa u npuMmenenne. KauectBeHHast peakuust Ha
yriaekucibii ra3. KapOoHatsl: KaibLuT, coja, MOTalll, X 3HaYCHHE B IPUPOJAE U KUZHU
yenoBeka. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemuuii. CTpoeHue aroma, KpUCTAIUNIMYECKU KPEMHUM, €ro CBOMCTBA U puMeHeHue. OKcua
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CUITUKATHI. 3HAUYEHUE COCAMHEHUN KPEMHUS B
JKUBOW U HEeXUBOU npupoae. [loHaTHe 0 CUIMKaTHON IPOMBIIIEHHOCTH.

Jlabopamopnvie onvimbl

KauectBennast peakuus Ha CyiIbQUA-HOH

KauecTBeHHas peakuus Ha CyIb(paT-HOH

KauecTBeHHast peakiiys Ha HOH aMMOHHUS

KauectBenHas peaxiys Ha HUTpaT-UOH

KauectBeHHast peakuus Ha KapOOHAT-UOH

Ipaxmuueckue pabomul

OcCHOBBI OpraHn4YecKoi XuMHUH
BemiectBa oprannueckue 1 HEOpraHM4eckue, OTHOCUTEIbHOCTh MOHSITHS «OPraHUYECKHE
BeuiecTBay. [IpuunHbl MHOr00Opa3usl OpraHunYecKuX CoeTMHEHUN. XUMUYECKOE CTPOECHUE
OpPraHUYECKUX COSAUHEHUN. MoneKynsapHbie U CTPYKTYpHBbIE (POPMYIIBI OPTaHUYECKUX BEIECTB.
MertaHn u 3TaH: cTpoeHne MoJiekyll. ['openne Merana u 3Tana. JleruapupoBaHue sTaHa.
[TpumeHneHne meTaHa.
XHUMHUYECKOE CTPOCHUE MOJIEKYJIbI dTHUIIeHA. J[BOWHAs CBA3b. B3anmoencTBre dTUIIEHA C BOION.
Peakuuu nonmumepusanuu dtuieHa. [lomuaTuiies u ero 3HaueHHe.
[TonsiTve 0 MpeAenbHBIX OJHOATOMHBIX CIIMPTaX Ha MpUMepax MeTaHoja U ATaHoJja.
TpexaToMHBII CIUPT — IVIULEPHH.
[TonsiTre 00 anbAeruaax Ha MpUMepe YKCYCHOTo anbaeruaa. OKUCIIeHne allbJeru/ia B KUCIIOTY.
OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE KUCIIOTHI HAa IIPUMepe YKCYCHOM KHcIoThl. Ee
cBoiicTBa U mpuMeHeHune. CTeaprHOBask KUCIOTa KaK MMPEACTaBUTENb JKUPHBIX KapOOHOBBIX
KHCJIOT.
Peakuuu sTepudukaniiv ¥ NOHIATHE O CIOKHBIX dpupax. JKUpbl Kak CI0XKHbIE 3(PUPHI
[JIALIEPUHA U KUPHBIX KUCIIOT.
[Tonsitne 06 amuHOKKCIOTaX. Peaknuu monukoHaeHCAu. benku, ux crpoeHue u
Ouosornyeckas pob.
[Tonsitue 06 yrmeBonax. ['mroko3a, ee cBoiicTBa u 3Ha4YeHHe. Kpaxman u 1emtonnosa (B
CpaBHEHHH), X OMOJIOTHYECKAs POIIb.

HTorosoe noBropenye Kypca XMUMHU OCHOBHOM IIKOJIBI

Ou3nuecKuii CMbICI MOPAIKOBOIO HOMEPA 3JIEMEHTA B IEPHOAMYECKON CHCTEME XMMHYECKIX
anemeHToB J[. 1. MenaeneeBa, HOMEpOB IEPHOJIA U TPYMIIBI. 3AKOHOMEPHOCTH U3MEHEHUS
CBOWCTB 2JIEMEHTOB U UX COEAMHEHUH B IEPHOAX U IPYIIaxX B CBETE NPEACTaBICHUN O
CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaUEHHE MEPHOIUUYECKOT0 3aKOHA.

Tune! XUMHUYECKUX CBSI3€U U THIILI KPUCTATINIMICCKUX PCHICTOK. BzanmocBs3n CTPOCHUA U
CBOMCTB BEIIECTB.

Knaccugukarus XuMHUUeCKUX peakuii o pa3IuuHbIM IPU3HAKaM (YHCIIO U COCTaB
pearupyromux 1 o0pa3yroIuxcsi BEMIECTB; TEMI0BOU d(PPEKT; UCTIOTB30BaHNE KaTATN3aTOPa;
HaIpaBJICHUEC; U3MCHCHUC CTENICHEH OKUCICHUS aTOMOB).
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[IpocTeie u cnoxHble BemecTBa. MeTtauibl 1 HeMeTauibl. ['eHeTnueckue psibl MeTasia,
HEMeTaJuIa U repexoiHoro Meramia. Okcuasl (0OCHOBHBIC, aM()OTEPHBIC U KUCIIOTHEIE),
TUAPOKCUIBI (OCHOBaHMS, aM()OTEPHBIC THAPOKCUIBI M KUCIIOTBI) M COJIH: COCTaB,
KJaccuukanus 1 00IIMe XUMUYECKHE CBOMCTBA B CBETE TCOPUH AJICKTPOJIUTUUECKON
JIACCOLMAIMU U MPEICTABICHUN O IPOLIECCAX OKUCIECHUS-BOCCTAHOBIIEHUS

TemaTudeckoe IVIAHUPOBAHUE 110 XUMHUH, 8 kiacc

(2 uaca 6 neoenro, 6cezo 72 uaca, uz Hux 8 uacoe — pezepenoe epems)
YMK O.C. I'abpuenana.

Ne n/m TeMa Koa-Bo
JacoB

Nucrpykrax no Th. IIpenver xumuu. Bemecrtsa

1. 1
[IpeBpamienus BeuecTs. Ponb XUMHUM B )KM3HU YEJIOBEKA.

2. 1
[Tpaktuyeckue padotel: Nel, Ne2 ITpuemsl oOpamienus ¢

3. | maboparopHEIM 060pynoBaHneM. HabmoneHne 3a ropsiei 1
CBEYOH.
[Tepuonnueckas cucrema JI.M. MenneneeBa. 3HaKu XUMHUYECKUX

4. | smemeHTOB 1
Xumuyeckue Gopmynsl. OTHOCUTEIbHASI ATOMHAS U

S. | MonekynspHas Macca 1
OcHOBHBIE CBEJIEHUS O CTPOEHUU aToma 31eMeHTa. Cocras

6. | atomoB. 1
[Tepuoanueckast cuctema :CTpoeHHE IIEKTPOHHBIX 000T0YEK

7. | aTOMOB. 1
[Tepuoanueckas cuctema . CTpoeHHE IJIEKTPOHHBIX 000JI0UEK

8. | aToMOB. 1
HNonnas xumudeckas cBs3b. MOHBI

9. 1
KoBasienTHast CBsI3b. DNEKTPOOTPULIATENBHOCTb.

10. 1
Tumnl KOBaJICHTHOM CBSI3H. 1

11.
MeTannuueckas XUuMHUYECKas CBS3b. 1

12.
O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110 TeMe ATOMBI 1

13. | xumuueckux meMEHTOB
O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH 110 TeMe ATOMBI 1

14. | xuMuUecKHX 3TeMEHTOB
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Kontponbras padota Nel mo Teme ATOMBI XHMHUYECKUX

15. | snemenroB
[IpocTrlie BelecTBa-METANIIbI U HEMETAJUIBI.
16.
KonuuecTBo BemectBa. MossipHast Macca.
17.
MousipHblii 00BEM razoB.
18.
Oo6o0mienne u cuctemMaru3anys 3HaHui o Teme «IIpocTeie
19. | gemectrar.
CreneHb OKHUCIICHUS
20.
Pemenne 3amad mo teme «KojmuecTBO BEIIECTBAY
21.
Pemenue 3amay mo reme «MoJIsIpHBIH 00BEMY
22.
Baxneiimme kiaccbl OMHAPHBIX COeTMHEHHH. OKCHIBI
23.
OcHoBaHU4.
24,
KucaoTsl.
25.
KucaoTtsl.
26.
Comn.
27.
Comu.
28.
O0006111eH1E U cUcTeMaTH3aIus 3HaHui 1o TeMe «CoeTuHEHNS
29. | XUMHYECKHX JICMEHTOBY
AmMop¢HbIe 1 KpucTalnueckue Beulectsa. Kpucramimueckue
30. pEIIETKU.
YucTele BemecTBa U cMecu. MaccoBast 1011 KOMIIOHEHTOB
31.
[IpakTuueckast pabota Ne3. AHaIu3 MOYBHI U BOJBI.
32.
[Tpaktrueckas padota Ned. [IpuroroBieHue pacTBopa caxapa ¢
33. | 3amaHHOI MaccoBOi Joei PacTBOPEHHOI'O BEILIECTBA.
O0o06111eH1E U cucTeMaTH3amus 3HaHui «CoequHeHus
34. | XUMHYECKHX DJIEMEHTOBY
Kontponbras padota No2.mo teme «CoequHEeHN XUMUYECKUX
35. | seMeHTOBY
SABnenus pusnyeckre U XUMUYECKHE. XUMHUECKUE PEAKITUH.
36.
XHWMHYECKUE YPABHEHHUS.
37.
PacueTsl M0 XUMUYECKUM YpaBHEHUSM.
38.
Tunel xuMuueckux peakuuii. Peakuuu coequHeHus.
39.
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Peakuuu paznoxeHus.

40.
Peaknuu 3amerenus.
41.
Peaxiun odmena
42.
[Tpaktuyeckas padora Ne5. [Tpu3HaKH XMMUYECKUX PEaKIUil.
43.
O0o0011eHre U cHCTEMAaTH3alus 3HaHui 110 TeMe 4 «3Menenus,
44. | npoucxonsiue ¢ BEIMECTBOM
KontponpHast pabora Ne3. mo Teme 4 «l3MeHeHwus,
45. | mpoucxonsiue ¢ BEMECTBOM
PactBopenne kak Qu3MKO — XUMHUYECKHH mporecc. Tumsl
46. | pacTBopoB.
DNEeKTpOoNUTHYECKAs JUCCOLUALIMS
47.
HonHble ypaBHEHHUS peakuuid
48.
HonHble ypaBHEHHUS peakuid
49.
[IpakTuueckass pabora Ne6.YciaoBus MpPOTEKAHUS XMUMHUYECKUX
50. | peakumii MeskTy pacTBOpaMH NIEKTPOIHTOB JI0 KOHIIA.
KucnoTsl, ux xinaccudukanys u CBOWCTBA.
ol.
Kucnotsl, ux xinaccuduxaius 1 CBONCTBA.
52.
OcHoBaHusl, UX KiIaccu(uKanus 1 CBOMCTBa.
53.
OcHoBaHusl, UX Kiaccu(uKanus 1 CBOMCTBA.
54,
Oxcupl, ux Kinaccuukanus 1 cBoiicTa
55.
Oxcupl, ux Kinaccuukanus u cBoiicTa
56.
Comnu, ux kyaccudukanus 1 CBOHCTBA.
57.
Comnu, ux kiaccudukanys 1 CBONCTBA.
58.
I'enernueckas cBsA3b MEXAY KJacCaMHM HEOPraHUYECKHX
59. | coenmuenmii
[TpakTruyeckas pabora Ne7 «CBoiicTBa KUCIIOT, OCHOBaHHUH,
60. | oxcumoB u coseii
O06o061IeHre U cucTeMaTu3als 3HaHU| TI0 TeMe
61. | «PacTBOpenue.PacTBopsI. CBOICTBA PACTBOPOB HIEKTPOJIHTOB.
OKHCIUTENBHO- BOCCTAHOBUTEIBHBIEC PEAKIIVI.
Kontponbnas padota Ne4 ITo teme 5
62.
OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUH.
63.
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OKHCITNTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKkuuu.

64.

[IpakTrueckas padota Ne8. PemeHue sxcriepuMeHTaIbHbIX 3a1a4 | 1
65.

O00011IeHrEe ¥ cUCTeEMaTU3aLUs 3HAHUI 1
66.

['omoBast KOHTpOJIBHAS paboTa 1
67.

[ToBTopenue. [leproanueckas cuctemMa XUMUYECKUX 7eMEeHTOB | 1
68. | J1. 1. Menneneesa.

[ToBTOpeHue. Buibl XuMHUUYECKOI CBS3U. 1
69.

[ToBTopenue. Kimaccel OMHAPHBIX COCTUHECHHA. 1
70.

[ToBTOpenue. TUTTBI XUMHUYECKHUX PEAKITHIA. 1
71.

IToBTOpenue. Pemenue 3amay. 1
72.

Hroro 72
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