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1. INTAHUPYEMBIE PE3YJIBTATBI U3YUEHUS YYEBHOI'O IIPEIMETA, KYPCA
K JIMYHOCTHBIM pe3yJibTaTaM U3yueHHs YIeOHOTO MpeiMeTa Ha YpOBHE OCHOBHOTO OOIIETro 00pa30BaHUs OTHOCSTCS:

VY BeITyCKHUKA OYAYT CPOPMHPOBAHBI

BbImyCKHUK [TOTyYUT BO3MOXKHOCTh
JUis OPMHUPOBAHHUS

OTBETCTBEHHOE OTHOILIECHHE K YUYEHHIO, TOTOBHOCTh M CHOCOOHOCTh OOYYArOIMXCS K CAMOPa3BUTHIO U caMO0OPa30BaHUIO
Ha OCHOBE MOTHBAIINH K OOYYICHHIO U MTO3HAHUIO,

OCO3HAHHBIH BBIOOD NajbHEHIIeH HHINBHIYaIbHOM TpaeKTOpUu 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHUpe npodeccuii u
npodecCHOHANBHBIX MPEATIOYTEHUH, C YUETOM YCTOWYMBBIX ITO3HABATEIbHBIX HHTEPECOB, @ TAKXKE OCHOBBI YBAXKHUTECIHLHOTO
OTHOIIIEHHS K TPYAY, OIIBIT YUacTUS B COLMAIBHO 3HAYUMOM TPY/IE;

LEJIOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M OOLIECTBEHHOW INPAaKTHUKH,
YUYHUTHIBAIOIIEE COLMAIBHOE, KYIbTYpPHOE, SI3IKOBOE, TyXOBHOE MHOT000pa3fe COBPEMEHHOTO MUPA;

OCHOBBI KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B OOLICHWH U COTPYAHHYECTBE CO CBEPCTHUKAMH, JETBMH CTapLIero M
MJIA/IIIIETO BO3pacTa, B3POCIBIMH B Ipoliecce 00pa3oBaTENbHON, OOIIECTBEHHO MOJIE3HOH, ydeOHO-HCCIIe0BaTEeNbCKOH,
TBOPYECKOI U IPYyTUX BUIOB AESATEIbHOCTH;

LIEHHOCTH 3A0pOBOro H 0Oe30macHoro o0pasa >KU3HU; MpaBUia HHIMBUIYAJbHOTO U KOJUICKTUBHOI'O 0€30MacHOro
MIOBE/ICHHS B UYPE3BBIYAHHBIX CUTYAIHAX, YTPOXKAIOIINX )KU3HH U 3I0POBBIO JIFO/IEH;

OCHOBBI JKOJIOTHYECKOH KYJBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOTO MBIIUICHHUS, OIBITY
9KOJIOTMYECKH OPHEHTHPOBAHHON pe(ICKCUBHO-OIIEHOYHON ¥ IPAKTHIECKOH AESTEIBHOCTH B )KU3HEHHBIX CUTYaIHSX.

BBIP@XCHHON YCTOWYMBOW y4eOHO-

MO3HABATEIbHONH MOTHMBAIlMM M HHTEpeca K
YUYCHUIO;

* TOTOBHOCTH K CaMOOOpa3OBaHUIO W
CaMOBOCITHTaHHIO;

* KOMIIETEHIIMU K OOHOBJIEHHIO 3HAHUH B
Ppa3IUYHbIX BUJAX ACSTENBHOCTH;

* aJICKBAaTHOM ITO3MTHUBHOM CaMOOIIEHKH
U SI-KOHIISIIUH;

* YCTONYMBOI MOTHBaLUM K peaju3aiuu
[CHHOCTEH 370pOBOr0 U 0OE30MacHOTO
o0pasa KH3HH;

* [IEHHOCTHBIX OpHUEHTalui
COOTBETCTBYIOILUX COBPEMEHHOMY
YPOBHIO 5KOJIOTHYECKOHN KYJIbTYpHL.

MeTtanpeamMeTHbie pe3yJabTaThl:

YuuBepcaiab BrinyckHUK HaydUTCS BrinyCKHHUK TOTYyYUT BO3ZMOKHOCTD
HbIE

yueOHbIE

aeHcTrBusA

PeryasTuBa * [IeJIeTIONIaTaHUI0, BKIIFOYAsl ITOCTAHOBKY HOBBIX IIeJeld, NpeoOpa3oBaHHE MPAKTHUSCKOW 3aJadd B * CAMOCTOSITEIFHO ~ CTaBUTH  HOBEIC
ble MIO3HABATENBHYIO; yaeOHBIC [eNN U 324U,

YHUBEPCAJIbLH * CaMOCTOSTENBHO AHAIM3MPOBATh YCIOBHUS JOCTHKEHHUS IIEJIM HAa OCHOBE YU€Ta BBLACTICHHBIX YUHTEIEM * BBIJICATh QNbTEPHATHBHBIE CHOCOOBI
ble yuyeOHbIe OPHEHTHUPOB JICHCTBYS B HOBOM Y4eOHOM MaTepuae; JIOCTYKEHUS TIeJIM U BEIOUpaTh Hanboee
AeicTBUSA * TUITAHUPOBATH MYTH JOCTHIKCHHUSI LIETIEH; 3¢ dexTUBHBIH c110c00;

* YCTaHABJIMBATH IIEJIEBHIC TPHOPUTETEI,

* YMETh CaMOCTOSTEIIHO KOHTPOIMPOBATH CBOE BPEMSI M yIIPABIATH HM;

* IPHHAMATP PEIICHHS B IPOOIEMHON CUTyallny Ha OCHOBE MIEPErOBOPOB;

* OCYWIECTBIISITh KOHCTATUPYIOUIMH M TIPEJBOCXMINAIONIMH KOHTPOJb IO PE3YJbTaTy M MO CHOCO0y
JEeUCTBUS; aKTyaJIbHBI KOHTPOJIb HA YPOBHE IPOU3BOJIBHOIO BHUMAaHUS;

* aJIeKBaTHO CaMOCTOSITEIBHO OIEHUBATH NPABHIBHOCTH BBINOJHEHMSI AEHCTBUS M BHOCHTH HEOOXOIMMBIE
KOPPEKTHBBI B HCIIOJHEHUE KaK B KOHIE JeICTBUSA, TaK U 110 X0y €r0 peaau3aliy;

* OCHOBaM ITPOTHO3HMPOBAHUSI KaK NMPEABUACHUS OyAynIX cOOBITHI M Pa3BUTHS IIpoliecca.

* OCHOBAM CaMOPETYJSIIAA B YIeOHOU U
MIO3HABATENIFHON JIEATENIFHOCTH B (hopme

OCO3HAHHOTI'O YIipaBJICHUA CBOUM
IIOBCIACHUEM n JACATCIBbHOCTBIO,
HaHpaBJ’ICHHOﬁ Ha JOCTHUIKCHHEC

TIOCTABJICHHBIX IIEJeH;
* QJICKBaTHO OIICHUBATh OOBEKTUBHYIO
TPYJIHOCTb KaK Mepy (akTHUecKOTro Win




* YMEHHE COOTHOCHUTH CBOM JEHCTBHS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYLIECTBISATh KOHTPOJIb CBOEH
JEATENTPHOCTH B TIPOIECCE JOCTIDKCHUS pe3ynbTaTa, OIPENENATh CIOCOOBI NEWCTBHH B paMKax
TIPEUTOKEHHBIX YCIOBHH M TPeOOBAHUH, KOPPEKTHPOBATH CBOU IEHCTBHS B COOTBETCTBUH C M3MEHSIOMICHCS
CUTyaluen;

*BJIa/ICHUE OCHOBAaMH CAMOKOHTPOJISI, CAMOOLEHKH, NPUHATHUS PEUICHUH M OCYIIECTBICHMS OCO3HAHHOTO
BEIOOpA B y4eOHOI U IO3HABATEIFHON IEATEIFHOCTH.

OpEnoIaracMoro pacxoa pecypcoB Ha
pelieHue 3a/1a4u;

* aJICKBATHO OLICHUBATb CBOM
BO3MOYKHOCTH JOCTHKCHUS LEIH
OIIpeNIeNIEHHOM CII0)KHOCTH B Pa3IMYHBIX
chepax CaMOCTOSATEIEHON
JesSTeIbHOCTH;

s IpwilaraTb ~ BOJIEBBIE  YCHJIHMS U
NpeoIoNIeBaTh TPYIXHOCTH u

NpensaTCTBUA Ha TMYTH  JOCTHKCHHS
LieJIeH.

KommyHukat
HBHbIE
YHUBEPCAJILH
ble yuyeOHbIe
JeHcTBUA

* YYUTBIBAaTh pa3Hble MHEHHUS U CTPEMHUTHCA K KOOPIUHALUHN PAa3IMYHBIX MO3ULIUH B COTPYTHHUYCCTBE;

* hopMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIHIO, apI'YMEHTHPOBATh U KOOPIUHUPOBATH €€ C MO3ULUSIMHU
napTHEPOB B COTPYJHUYECTBE IIPH BHIPAOOTKE OOIIEro pelieH sl B COBMECTHOH AESATEIbHOCTH;

* yCTaHABJIMBATh U CPABHUBATH Pa3HbIC TOUKU 3PEHMS, IPEXK/IC YeM IPHHUMATH PELICHUS U JIeNIaTh BEIOOD;

* apIyMEHTHPOBATh CBOIO TOYKY 3pPEHHMS, CIIOPUTh M OTCTAMBATH CBOIO TO3WIMIO HE BPaXXKACOHBIM IS
OTIIIOHEHTOB 00pa3oM;

* 3a71aBaTh BONPOCH, HEOOXOJUMBIC I OPraHU3ALUH COOCTBEHHOW AEATEIPHOCTH M COTPYIHHYECTBA C
MTapTHEPOM;

* OCYIIECTBIISATH B3ANMHBIH KOHTPOJIb ¥ OKa3bIBaTh B COTPYAHNYECTBE HEOOXOIUMYIO B3aHMOIIOMOIIIb;

* aJIeKBaTHO MCIIOJIB30BATh PeUb JUI INTAHUPOBAHUS U PETYIIIIIMU CBOEH eATeIbHOCTH;

* aJIeKBaTHO HCIIOJIB30BAaTh PEUEBBIE CPEACTBA ATl PEIICHHUs Pa3IMYHBIX KOMMYHHUKAaTHBHBIX 3a7a4; BIAJCTh
YCTHOW M MMCBMEHHOH PEeYbI0; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3BIBAHHE;

* OPraHM30BBIBATh W IUIAHHPOBATh y4eOHOE COTPYIHHUYECTBO C YUHTEIEM MU CBEPCTHHUKAMH, OIPEACIATH
e U GYHKIUU YYaCTHUKOB, CIIOCOOBI B3aMMOJIEHCTBYSI; TNIAHUPOBATH OOIIIHME CITOCOOBI paboTHI;

* OCYIIECTBIISITH KOHTPOJIb, KOPPEKIIHIO, OLEHKY JeHCTBUI MapTHEPA, yMETh YOeXKIaTh;

*paboTaTe B TpyHme — YCTAaHAaBIMBAaTh pabodne OTHOIICHWSA, JSPPEKTUBHO COTPYyIHHYATH W
CHocoOCTBOBaTh MPOIYKTUBHOM KOONEpalnu; WHTETPHPOBATHCA B TPYNIy CBEPCTHUKOB M CTPOHUTH
MIPOAYKTUBHOE B3aUMOJAEHUCTBUE CO CBEPCTHUKAMHM U B3POCIIBIMU;

* OCHOBaM KOMMYHHKaTHBHO! pedlIeKCHy;

* CTIOJIb30BaTh aJICKBATHHIC S3BIKOBBIC CPEICTBA JUIl OTOOpPa)KeHMSI CBOMX YYBCTB, MBICIECH, MOTHBOB U
MOTPEOHOCTEH;

* oTOOpaxkaTh B peun (omrcaHnue, 00BsICHEHHE) COJIepKAHNE COBEPIIaeMbIX IEHCTBHIA Kak B (hopMe rpOMKOM
CONMANN3UPOBAHHOHN pedH, Tak U B (popMe BHYTpEHHEH peun;

*popMHpOBaHHE © pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCIONB30BaHMSA  WH(OPMAIHNOHHO-
KOMMYHHUKAIIMOHHBIX TexHomoruil (mamee MKT- kommeTeHIWM); pa3BUTHE MOTHBAIMK K OBJAJICHHIO
KyJBTYpOW aKTUBHOTO I10JIb30BaHH CIOBAPSIMHU M JPYTUMH IIOMCKOBBIMHA CHCTEMAMH;

*yMEHHE OCO3HAHHO HCHOJb30BATh pPEUEBbIE CPEACTBA B COOTBETCTBMU C 3aJauell KOMMYHUKAIUM IS
BBIP@)KEHUS] CBOMX YYBCTB, MBICIEH M NOTPEOHOCTEH; IIAHUPOBAHUS M PETYJSIIUU CBOEH AEATEIBHOCTH;
BIIaJICHHE YCTHON U MUCHbMEHHOM PEUbl0, MOHOJIIOTMYECKON KOHTEKCTHOU PEUblo;

*GopMHupoBaHHE ¥ pPa3BUTHE KOMIETEHTHOCTH B 00JAacTH  WCIIOJb30BaHMS  MH(OPMAIMOHHO-

* YYUTHIBATh u KOOPJMHUPOBATh
OTJIMYHBIE OT COOCTBEHHOH MO3UIMU
JPYTHUX JIOJIEH B COTPYIHUYECTBE;
*Opath Ha ce0d WHHIOUMATHBY B
OpTraHU3aIlMd COBMECTHOTO ICHUCTBUS
(menoBoe MUIOEPCTBO);

* OKa3bIBaTh MONICPKKY H COACUCTBHE
TEM, OT KOTO 3aBHCHUT JOCTIDKEHHE NN
B COBMECTHOH NIEATEITLHOCTH;

* OCYIIECTBIISTH KOMMYHUKATHBHYIO
pediekcuio Kak OCO3HaHHWE OCHOBAHUIM
COOCTBEHHBIX JIEHCTBUH U JeHCTBUI
napTHépa;

*B nporuecce KOMMYHHUKAIUU
JIOCTAaTOYHO TOYHO, MOCIEIOBAaTEIFHO U
TTOJTHO nepeaaBarh mapTHEPY
HEO0XOIUMYIO HHPOPMAIIHIO Kak
OPHUEHTHUP IS TIOCTPOCHUS ICHCTBHS;
*BCTYyNaTh B  JHMAjJOr, a  TaKXke
Y4acTBOBATh B KOJUICKTHBHOM
oOCcyXJIleHuu MpoOJieM, y4acTBOBaTh B
JUCKYCCUM U apryMEHTHPOBATh CBOIO
MO3UIMIO, BJIAJETh MOHOJOTMYECKOW U
JMajoruueckoil  gopmamu  peun B
COOTBETCTBHM C TPAMMATHYECKHUMH U
CHHTAaKCHYEeCKUMH HOPMaMH POIHOTO
SI3BIKA;

*B COBMECTHOH JIESATEIBHOCTH YETKO
¢dopMmynupoBaTh  I€IM  TPyNOIBl U
MO3BOJISITh €€ YYacCTHUKAM MPOSIBISTH




KOMMYHUKAIIUOHHBIX TEXHOJIOTUI (;[anee UKT- KOMHeTeHHI/II/I); pa3BUTHUC MOTUBALIMU K OBJIAJJCHUIO
KyJILTypOﬁ AKTUBHOI'O MOJIb30BAHUS CJIOBAPAMHU U JIPYTUMHU IIOMCKOBBIMU CHUCTEMAMU.

COOCTBEHHYIO HEPTHUIO IS TOCTHIKCHUS
3THX IEJIEHN.

Ilo3naBarennb
HbIe
YHHBEPCAJIBH
ble y4yeOHbIe
aeiicTBusI

* OCHOBaM peasu3alliy MPOEKTHO-MCCIEI0BATENBCKOM NesITeTbHOCTH;

* OCHOBaM peau3alliy CMBICIIOBOTO YTEHIS,

* ocHoBaM peanuszanuu UKT-komnerenTHOCTH;

* IPOBOJINTH HAOIIOACHNE H HKCIICPUMEHT O] PYKOBOJICTBOM YUHTEIIS;

* OCYIIECTBIIATH PACIINPEHHBIA TOUCK HH()OPMAIIMH C HCIIOIB30BAHNEM pecypcoB OnbmmoTek u MHTEpHETA;
* CO37aBaTh U IIPEoOPa30BEIBATE MOJEIH M CXEMBI JJIS pEIICHUS 3a1a9;

* OCYIICCTBIIATH BEIOOp HanbOoee F3PGEKTUBHBIX CIIOCOOOB PEUICHUS 33]]a4 B 3aBUCIMOCTH OT KOHKPETHBIX
yCIIOBUI;

* TaBaTh OMPEICIICHUE MOHITUAM;

¢ yCTaHaBJIMBATb NPUINHHO-CJICACTBCHHBIC CBA3U,

* OCYIIECTBJIATD JIOTUYECKYIO OICpaluio YCTaAaHOBJICHUA POAOBUAOBBIX OTHOHIeHHﬁ, OTpaHUYCHUEC TOHATUS,
* 00001IaTh MOHITHS — OCYIICCTBIATH JIOTHYECKYIO OIEPAIMIO0 MEepexoja OT BHIOBBIX MPU3HAKOB K
POIOBOMY HOHSTHIO, OT TIOHSTHS C MCHBIIINM 00BEMOM K IMTOHATHUIO C OOJBIINM 00BEMOM;

* OCYIIECTBIATH CpPaBHCHHE, CEpUAIMI0 M KIAcCH()HUKAIIUIO, CAMOCTOSTEIHFHO BBHIOMpas OCHOBAHUSA H
KPUTEPHH JJIs1 YKa3aHHBIX JIOTHYECKUX OTepaIliii;

* CTPOUTH KIIacCU(UKAITUIO HA OCHOBE IUXOTOMHUYECKOTO JIEICHUS (Ha OCHOBE OTPHUIIAHHSA);

* CTPOUTH JOTHYECKOE pacCyKICHHE, BKITIOYAIOIIEe YCTAHOBICHNE IPHYNHHO-CIICICTBEHHBIX CBS3CH;

* OOBSACHSTD SABJICHUS, IPOLIECCHI, CBS3H M OTHOIICHUS, BEISBIIEMBIC B XOJIC HCCIICOBAHMS;

* OCHOBaM O3HAKOMMTEJILHOTO, H3yYaroIlero, YCBABAOIIETO U TIOUCKOBOTO YTCHUS;

* CTPYKTYpPHPOBATh TEKCTHI, BKIJIOYAsT YMEHHE BBIICNIATH T[VIABHOC M BTOPOCTEICHHOE, TJIABHYIO HJICHO
TEKCTA, BRICTPANUBATH IMMOCIC0BATCIIbHOCTD OIMUCHIBACMBIX CO6LITHﬁ;

* pabotate ¢ MeTagopaMH — IIOHHMAaTh IEPEHOCHBIN CMBICI BBIPAKEHUI, NMOHMMATh U YNOTPEOIATH
000pOTHI peun, MOCTPOSHHBIC HA CKPBITOM YIIOI00ICHNH, 00pa3HOM COMKECHUH CIIOB.

*OpMHpOBaHUE W PA3BUTHE JKOJIOTMYCCKOTO MEIIUICHUS, YMCHHE NPUMEHSTH €r0 B ITO3HABATEIBHOM,
KOMMYHHUKATHBHOM, COMAIIEHON PAKTHKE W MPO(PECCHOHATHHON OpPHUCHTAITUH.

* CTaBUTHh TPOOIEMY, ApryMEHTHPOBATH
€€ aKTyaJbHOCTb;

* OCHOBaM pe()IEKCHBHOTO YTCHHUS;

* CAMOCTOATENBHO IIPOBOJUTH
HCCIIEIOBAaHNE HAa OCHOBE IPHMEHEHHUS
METO/I0B HaOMIOZCHUS 1 SKCIIEPHIMEHTA;

* BBIIBUTaTh TUIOTE3bl O CBA3AX W
3aKOHOMEPHOCTSIX COOBITHH, MPOLIECCOB,
00BEKTOB;

* OPTaHM30BBIBaTh  HCCIEAOBaHHE  C
IeJIBI0 TIPOBEPKHU TUIIOTE3;

* enaTh YMO3AKJIIOYeHUs (MHIYKTHBHOE
1 10 aHAJOTHH) W BBIBOJBI HAa OCHOBE
apryMeHTanuy;

* HCIOJB30BaTh KOMIBIOTEPHOE
MOJIEITHPOBaHUE B MPOEKTHO-
HCCIIE0BATENbCKON AEATEBHOCTH;

* OCO3HaHHO OCYIIIECTBUTH BBIOOD
npo)ecCHd  Ha OCHOBE IOJYYCHHBIX
3HaHUI U CPOPMHUPOBAHHBIX YMEHHII.

Hpe}IMeTHbIMI/I pe3yJbTaTaMu ABJIAIOTCA:

m. TpeGoBanus K pe3yJbTaTam IlnanupyeMble pe3yJbTaThl 0CBOEHHs1 Y4eGHOI0 npeMeTa, Kypea
orocC ocsoenusi OOII 000 (yToO4HEeHHe H KOHKPEeTH3AIUs)
000 (®IroC 000)
11.7. (dopMupOBaHKE HEePBOHAYAIBHBIX OCHOBHBIE NOHATHS XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX IPeICTABJICHHIA)
CUCTEMATHU3HUPOBAHHBIX Hpe,[[CTaBﬂeHI/Iﬁ (6] BI)IHyCKHI/IK HAYy4YUTCA:

BEIIECTBAX, MX IMPEBPAICHUSIX U IPAKTHYCCKOM
MIPUMEHCHHH; OBJIAJICHUE MOHSATHIHBIM aIapaToM
Y CUMBOJIMYECKUM SI3BIKOM XHUMUH;

2) oco3HaHHe OOBEKTUBHON 3HAYUMOCTH

OCHOB XUMHUYECKOU HAaYyKH KakKk obnactu

* OIIMCEIBaTh CBOMCTBA TBép,HI)IX, KHUIKHX, ra3006pa3HI>1x BCIICCTB, BBIACIIAA UX CYHICCTBEHHLIC IIPU3HAKU,
® XapakTepru30BaATh BCHICCTBA 11O COCTABY, CTPOCHUIO U CBOﬁCTBaM, YyCTaHaBJINBAThL MPUYUHHO-CJICACTBCHHBIC

CBA3U MCIKAY JAHHBIMU XaPAKTECPUCTUKAMHU BCIICCTBA,

® paCKpbIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKHUX MIOHITUI «aToM», «MOJICKYJIa», «XUMHYECKHHI QJICMCHT»,

«OPOCTOC BEUICCTBO», KCJIOKHOC BEHICCTBO», «KBAJICHTHOCTLY, UCIIOJIb3Yys 3HAKOBYIKO CUCTEMY XUMUMH,




COBPEMEHHOTO  €CTECTBO3HAHMS,  XUMHUYECKHUX
MIpeBpaIleHNid HEOPTaHWYEeCKUX M OPTraHMYECKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHWI JKHBOH H
HEXMBOH TIPHPOJBL; YIIIyOJeHHE NMPEACTAaBICHUH O
MaTepHaIFHOM €IUHCTBE MHPA;

3) oBIameHHWE OCHOBaMH  XHUMHYECKOH
TPaMOTHOCTH: CIIOCOOHOCTBIO aHAIU3UPOBATh H
OOBCKTHBHO OIICHUBATh JKU3HCHHBIC CHUTYAI[UH,
CBS3aHHBIE C XUMHEH, HaBBIKAMHU OE30IMaCHOIO
oOpallieHuss C BEIIECTBAMH, HCIOJIB3YEMBIMH B
HOBCCHHCBHOﬁ JKHU3HU, yMeHI/IeM aHaJ'II/I3I/IpOBaTI) u
IJIAaHUPOBATh 9KOJIOTHYECKHU 0e30macHoe
MOBEJICHUE B IIeNIAX COXpaHEHUS 370pPOBbs U
OKpY’KaloIIel Cpeasl;

4) ¢dopMupoBaHHE YMEHHH YCTaHABJINBATh

CBA3HU MCKAY pCaJIbHO Ha6J'IIO,Z[aCMBIMI/I
XUMHWYCCKUMHU SABJICHUAMU u nponeccamu,
IIPOUCXOAAIIIUMHA B MUKPpOMHUPE, OOBICHATH

MPUYHUHBI MHOTOOOPA3usl BEIIECTB, 3aBUCUMOCTD HX
CBOMCTB OT COCTaBa M CTPOCHHS, a TaKKe
3aBHCHUMOCTH MMPUMEHECHHUS BEIIECTB OT UX CBOICTB;

5) mnpuoOpeTeHHne OmbITa HCIOIb30BAHUS

pPa3IMYHBIX ~ METOMOB  M3YYEHHS  BEIIECTB:
HaOMIOEHUS 3a MX  IPeBpallleHHSIMH  TIpU
MIPOBEJCHUH HECIIOXKHBIX XUMHUYECKUX

9KCTIEPUMEHTOB C MCIIOIb30BaHNEM JIa0OPATOPHOTO
000pyIoBaHUs U IPHOOPOB;

6) ¢opmmpoBaHWE  TpEACTaBICHUH O
3HAQUEHWN XMMUYECKOW HAayKH B  PELICHHH
COBPEMEHHBIX 3KOJIOTHYECKHX MpoOieM, B TOM
4yucie B NPEJOTBPALCHUH TEXHOI€HHBIX H
9KOJIOTHUECKUX KaTacTpod;

7) mis chemblXx W cIAOOBUISAIIMX
oOydJaromuxcsi:  BllaieHHe TpaBUJIaMU  3alUCH
XUMHUYECKHX  (QOpPMYJI  C  HCHOJIb30BaHUEM
penbedHO-TOUeHHON cucTeMbl 06o3HadeHwmid JI.
Bpaiins;

8) mnst oOydarommxcsi ¢ OrpaHMYEHHBIMH
BO3MOXKHOCTSIMH 3/I0POBbSI: BJIJICHHE OCHOBHBIMH
JOCTYIIHBIMH ~ METO/IaMH  HAayYHOTO  IIO3HaHMUS,
UCIIOJIb3YEMBIMH B XMMHH.

* M300pakaTh COCTAB MPOCTEUIINX BEHICCTB C MOMOIIBI0 XUMHUCCKUX (OPMYT M CYINHOCTh XUMHUYCCKHX
peakuuii C MOMOIIBIO XUMHUUECKUX YpaBHEHU,

* BBIYUCIIATh OTHOCUTENBHYIO MOJEKYJSPHYIO M MOJSIPHYIO MacChl BELIECTB, a TAKXKE MAacCOBYIO JOJIIO
XUMHUYECKOI0 IEMEHTA B COEIUHEHUSX U1 OLICHKU UX IMPaKTHUECKON 3HaUMMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCHUJIbI, OCHOBAHMS, KHCIIOTHI, COJIU;

* KJTaCCU(PUIIMPOBATH OKCHIIBI M OCHOBAHMUS ITO CBOMCTBAM, KHCIIOTHI M COJIH 110 COCTaBY;

* OTMCHIBATH COCTaB, CBOWCTBA M 3HAYCHHE (B MPUPOIC U IMPAKTHIECKOW AEATEIHHOCTH YEIOBEKa) MPOCTHIX
BEIIECTB — KHUCJIOPOJa U BOJAOPOIA;

* aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMHYECKUX
€CTECTBEHHBIX CEMEHMCTB IIEIOYHBIX METAJIJIOB 1 IFaJJOT€HOB;

* MOJIL30BAThHCS JIAOOPATOPHBIM 000PYAOBAHHEM M XUMHYICCKOM MOCYIOH;

. HpOBOZ[I/ITI) HCCJIOXKHBIC XUMHWYCCKUC OIIBIThI U Ha6J'I}O[[eHI/ISI 3a UIBMCHCHHUSIMHU CBOﬁCTB BCUICCTB B npouecce
UX TPEBPAICHUIT; COOII0IaTh MPaBIJIa TEXHUKK 0€30MaCHOCTH NPH MPOBEICHUU HAOIIOICHUH U OIIBITOB;

* pa3nUYaTh IKCIEPHUMEHTAIBFHO KACIOTH U TIEN0YH, MOIB3YSICh HHANKATOPAMH; OCO3HABaTh HEOOXOAUMOCTh
coOmoeHns Mep O€30MaCHOCTH IPH OOPAIIEHUH ¢ KUCIOTAMH H MIEI0YaMH.

BrinycKHUK MOJIyYUT BO3MOXKHOCTh HAYUUTHCS:

* IpaMOTHO OOpPAMIATHCS C BEIICCTBAMH B TOBCEIHEBHOM KU3HM,

* OCO3HABaTh HEOOXOAUMOCTH COOJIOACHUS TPABUII SKOJIOTHUCCKH OE30MaCHOTO MMOBEICHUS B OKpYKaIomen
MIPUPOJHOM cpere;

¢ [IOHUMAaTh CMBICII U HGO6XO[[I/IMOCTIJ CO6J’IIOZ[CHI/I}I HpC}lHHCﬂHHﬁ, HpennaraeMHx B I/IHCprKLlI/IHX 110
HCIIOJIb30BAaHUIO JICKAPCTB, CPEICTB OBITOBON XUMUHU U JIP.;

® UCIIOJIL30BaTh HpHO6peTéHHBIC KIIFOUEBBIC KOMIICTCHTHOCTHU HpI/I BBIIIOJIHCHUHU HCCJICA0OBATCIIBCKUX
HpoeKTOB 110 I/I3y'-IeHI/IIO CBOﬁCTB, CHOCO6OB nonyqumI u paCHO3HaBaHI/I$[ BCHICCTB,

o paSBI/IBaTI) KOMMyHI/IKaTI/IBHyIO KOMIICTCHTHOCTb, I/ICHOJ’IB?)yH Cpe}ICTBa yCTHOﬁ u HI/ICI)MCHHOf/'I
KOMMYHHKAIIHA TP paboTe ¢ TeKCTaMu yueOHUKA M TOTIOTHUTEIFHON JIUTEPaTypOH, CIIPAaBOYHBIMH TaOJIUIIAMH,
MPOSIBIATE TOTOBHOCTH K YBaKCHUIO HHOW TOYKH 3PEHUS P 00CYKIACHUHU PE3yIHTATOB BBHITIOTHEHHON paOOTEHI;

* 00BEKTUBHO OICHUBATh HH()OPMAIIMIO O BEMIECTBAX M XHMMHUYECKUX MpOoIeccaxX, KPUTHICCKH OTHOCHUTHCS K
MICeBIOHAYYHOU MH(POPMAIIH, HeT0OOPOCOBECTHOH peKiTaMe, Kacarolelicsl HCIIOb30BAHMS PA3TUYHBIX BEIICCTB.

Ilepuonnueckuii 3aKOH M NepUOAUYECKasi cUcTeMa XuMHYeckux 3iemeHToB /[I. . MenaeneeBa.
CrpoeHue BeulecTBa

BolllycKHUK Hay4duTCS:

hd KHaCCI/Iq)I/IHI/IpOBaTB XUMHYCCKHUEC DJICMCHTBI HA MCTAJlJIbl, HCMCTAJIJIbI, 3JICMCHTBI, OKCHJBI U FI/IJIpOKCI/I}II)I
KOTOpBIX an)OTepHBI, n I/IHepTHBIe DJIIEMCHTBHI (1“8.3])1) JUIA OCO3HAHUsI BAXXHOCTH yHOpH}IO‘IGHHOCTI/I HaquBIX
3HAHUM;

* packpbIBaTh CMBICI Niepuoauueckoro 3akona [[. . Menpeneena;

* OTHCHIBATh M XapaKTepHU30BaTh TaOIMIHYIO (POpMY NEPHOIMIECKON CHCTEMBI XUMHUECKUX IIIEMEHTOB;

* XapaKTepHU30BaTh COCTaB ATOMHBIX fJEp U paclpeesieHue YHucla JEKTPOHOB IO 3JEKTPOHHBIM CIIOSIM
aTOMOB XUMHUYECKUX 3JIEMEHTOB MaJIbIX MEPUOJIOB MEPUOINYECKON CUCTEMBI, a TAKXKE KaJlUsl U KaJIbLIUS;

* pa3nuyaTh BUABl XUMHUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HEMOJSPHYIO U
METaJJINYECKYIO;

* H300pakaTh JIJICKTPOHHO-HOHHBIC (POPMYIBI BEIISCTB, OOPa30BAaHHBIX XHUMHUYECKHMHU CBS3SIMH Pa3HOTO

3JIEMEHTOB M BaXHEHIIUX COCIMHCHUM




BUJIA;

* BBISBIIATH 3aBHCHMOCTBH CBOWMCTB BEHIECTB OT CTPOEHUS UX KPUCTAIUIMYECKUX PEIIETOK: HOHHBIX, AaTOMHBIX,
MOJIEKYJISIPHBIX, METAJUINYECKHX;

* XapakTepu30BaTb XUMHYECKHE OJJIEMEHTBl M HMX COCJMHEHHS HAa OCHOBE IOJOXEHHUS DIIEMEHTOB B
TIEPUOIUIECKON CUCTEME H OCOOCHHOCTEH CTPOCHHUS HX aTOMOB;

* OMMCBHIBATE OCHOBHBIE 3Tambl OTKpbITHA J[. M. MeHneneeBbIM NEPHOIUYECKOTO 3aKOHA U MEPUOIUYECKOM
CHCTEMBI XUMHUYECKHX 3JIEMEHTOB, )KH3Hb H MHOTOO0Pa3HYIO HAYYHYIO ESITEIbHOCTD YIEHOTO;

* XapaKTepu30BaTh HAyuYHOE M MHUPOBO33PEHUYECKOE 3HAUEHHE MEPHOAMYECKOrO 3aKOHAa U NEePUOJUUYECKON
CUCTEMBI XUMHUUEeCKUX d1eMeHTOB JI. 1. Menneneesa;

* 0CO3HABaTh HAay4YHbBIC OTKPBHITUS KaK pe3ysbTaT JUIMTEIbHBIX HAaONIOACHUH, ONBITOB, HAYYHOH ITOJIEMHKH,
MIPEOI0JICHUS TPYJHOCTEN U COMHEHUH.

BBIMyCKHUK MONTyYUT BO3MOKHOCTh HAYUUTHCSA:

* OCO3HABaTh 3HAYCHHE TEOPETHUCCKUX 3HAHUH JJIS MPAKTHUECKON AEATEIbHOCTH YeI0BEKa,;

* ONUCHIBATh U3YYEHHBIE OOBEKTHI KAK CHCTEMBbI, IPUMEHSISI JJOTUKY CHCTEMHOTO aHAIN3a;

* IPUMEHSATH 3HAHMS O 3aKOHOMEPHOCTSX MEPHOANIECKON CHCTEMBI XMMUYECKHIX 3IEMEHTOB AT OOBSICHEHUS
U TIPEIBUJCHHUS CBOMCTB KOHKPETHBIX BEILECTB;

* pa3BHBaTh MH(POPMANMOHHYIO KOMIIETEHTHOCTH IIOCPEACTBOM YINIyOJeHHsS 3HaHMH 00 WCTOpHH
CTaHOBJICHUS] XMMUYECKON HAyKH, €€ OCHOBHBIX NOHATHH, MEPHOAUYECKOrO 3aKOHA KaK OJHOTO M3 BaXKHEHINX
3aKOHOB IPUPOJBIL, & TAKIKE O COBPEMEHHBIX JOCTHKEHHUAX HAYKH U TEXHHUKH.

MHoroodpa3ue XMMHYECKHX peaknuii

BrlllyCKHUK Hay4duTCS:

* 00OBACHSITH CYTh XUMHUYECKUX IPOIECCOB U MX MPUHIUITHAIFHOE OTJINIHE OT (GU3NUECKUX;

* Ha3pIBaTh MPU3HAKU U YCIOBHS MPOTEKAHNSA XUMHUUECKUX PEAKIINH;

* YCTaHABIMBAaTh NPUHAMICKHOCTh XHMHUECKOM peakIuu K ONpeleNéHHOMY THIYy II0 OIHOMY U3
KJTaCCU(HUKAIIMOHHBIX PH3HAKOB: 1) IO YHCIY U COCTaBY MCXOJHBIX BELIECTB M MPOAYKTOB PEaKMU (peaKkLiu
COCIMHEHUS, PAa3JIOKEHUs, 3aMEIIeHNsT W OoOMeHa); 2) MO BBIJEJICHUIO WM TOTJIOMCHHUIO TEIUIOTHl (peaKiuu
9K30TEPMHUUECKHE M HHIOTEPMHYECKHE); 3) 0 HM3MEHEHHWIO CTENeHEH OKUCICHHS XUMHYECKHX 3JIEMEHTOB
(peakuy  OKUCIUTEIHHO-BOCCTAHOBUTEBHEIE); 4) 0 00paTHMOCTH TMpolecca (peakiud OOpaTHUMBIE U
HEOOpaTHMEIE);

* Ha3bIBaTh (hAKTOPHI, BIHUAIONINE HA CKOPOCTh XMMHUUECKHX PEaAKIHH;

* Ha3bIBaTh (haKTOPBI, BIUSAIOLINE HA CMEIIEHNE XMMUYECKOTO PaBHOBECHS;

* COCTABJIITh yPaBHEHHS DJICKTPOJUTHYECKOW IHCCONMAIMH KHCJIOT, MIeNOoYeH, COJel; IOJNHBIE W
COKpAaIIEHHbIC HOHHBIE YPAaBHEHHS PEaKInii 0OMeHa; YpaBHEHHS OKHUCINTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

* MPOTHO3UPOBATh TPOAYKTHl XMMHUYECKHX peakui 1o (opMyIaM/Ha3BaHUSAM HCXOIHBIX BEIIECTB,;
OTIpeNieNATh NCXOJHbIE BEeIIecTBa M0 (opMyTaM/Ha3BaHUSIM IIPOAYKTOB PEAKIINH;

* COCTaBJIATH YPAaBHEHUS PEAaKIMi, COOTBETCTBYIOIIMX ITOCIEIOBATEIBHOCTH («IIETIOUKE») MpeBpalieHUN
HEOPraHUYECKUX BEIECTB Pa3IMYHbIX KJIACCOB;

* BBISBJIATH B IIPOLIECCE IKCIIEPUMEHTA MIPU3HAKH, CBUAETENBCTBYIOLINE O MPOTEKAaHUH XUMUYECKOH peaKiuu;

* IPUTOTOBIIATH PACTBOPEI C ONMPEAENEHHON MacCOBO ONeH pacTBOPEHHOTO BEIIECTBA;

* OMpEAEIATh XapaKTep CPelibl BOAHBIX PACTBOPOB KUCIIOT M LIEI0YEH 0 U3MEHEHUIO OKPACKU UHUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEAKIINHU, TTOATBEPXKIAAIOIINE HATMYUE B BOJHBIX PACTBOPAX BEILECTB OTAEIbHBIX




KaTHOHOB U aHUOHOB.

BEITyCKHUK TOTYYIHT BO3MOKHOCTD HAYIHATHCS:

* COCTaBJIATH MOJICKYJISIPHBIE U MTOJTHBIE HOHHBIC YPAaBHEHUS MO0 COKPAIIEHHFIM HOHHBIM YPaBHEHHSM;

* IPUBOANTH TPHUMEPHI PEaKIi, MMONTBEPKIAIOMINX CYIIECTBOBAHHE B3aWMOCBS3M MEXIY OCHOBHBIMH
KJIacCaM¥ HEOPTaHUIECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YIBTATHl BO3MEHCTBHS PA3NUYHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH XUMHYECKON
peaxmmu;

* MPOTHO3UPOBATH PE3YJIBTAThI BO3ICHCTBHS PA3IUYHBIX (PAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHSI.

MHoroo6pa3ue BeuecTs

BrInycKHUK HAYIUTCS:

¢ OMPCACIIATE NPUHALJICKHOCTb HCEOPTAaHMYECKUX BEIIECTB K OJHOMY M3 H3YYCHHBIX KJ'IaCCOB/prHHI
MCETaJIJIbl U HCMCTAaJlJIbl, OKCHJIbI, OCHOBaHHUs, KMCJIOThI, COJIH,

* COCTaBJIATH ()OPMYJIBI BEIISCTB MO UX HA3BAHHSIM;

* OTIPENICIISITH BAIGHTHOCTD U CTEIICHh OKUCIICHUS SJIEMEHTOB B BEII[ECTBAX;

* COCTaBJIATH (POPMYIIEI HEOPTAHMICCKUX COCOMHEHUH MO BaJICHTHOCTSIM U CTEIICHSAM OKHUCIICHHS SJICMEHTOB,
a TaKkKe 3apsAaaM HOHOB, YKa3aHHBIM B TaOJHIIE pACTBOPUMOCTH KUCIIOT, OCHOBAHHH U COJICH;

* 00BSACHSITH 3aKOHOMEPHOCTH W3MEHEHHS (PU3NICCKUX M XUMUIECKUX CBOMCTB MPOCTHIX BEHIECTB (METAILIOB
1 HEMETAJUIOB) U WX BBICIIUX OKCHIOB, 00pa30BaHHBIX JIEMEHTAMH BTOPOTO U TPETHETO IEPUOIOB;

* Ha3pIBaTh OOINIHME XMUMHYCCKUE CBOWCTBA, XapaKTepHBIC ISl TPYII OKCHIOB: KHUCIOTHBIX, OCHOBHBIX,
aM(OTEpHBIX;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIC IS KAXKJIOTO M3 KJIACCOB HEOPTraHMUECKHUX BEIIECTB:
KHUCJIOT, OCHOBAHMH, COJICH;

* IPUBOJIUTL IIPUMEPBI PEAKLMM, MOATBEPKAAOIIUX XUMHUYECKUE CBONCTBA HEOPraHUYECKUX BEIIECTB:
OKCHUJIOB, KUCJIOT, OCHOBAHHU U COJICH;

* OTIPENICTISITh BEIIECTBO-OKHCIUTEIh W BEIIECTBO-BOCCTAHOBUTEIh B OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX
PeaKIusX;

* COCTaBJIATH OKHCIUTEIHHO-BOCCTAHOBUTEIBHEIN OamaHC (AN HM3YYCHHBIX PEAKIWiA) 10 IPEATIOKCHHBIM
cXeMaM peaKxIHii;

* IPOBOAUTH J1A0OpPATOPHBIC OIBITHL, TOITBEPIKJAIOIIAE XUMHUYSCKHE CBOWCTBA OCHOBHBIX KIJIACCOB
HEOPTaHMYECKUX BEIIECTB;

* MPOBOJIUTH JTA0OPATOPHBIE OIBITHI MO TOJYYEHUI0 M COOMpaHWIO ra3000pa3HBIX BEMIECTB: BOJOPOJA,
KHCIIOpO/Ia, YIJICKHUCIIOTO ra3a, aMMHUaKa; COCTABIISTh YPABHEHUS COOTBETCTBYIOITUX PEAKITHI.

BI)I]'IyCKHI/IK TIOJIYYUT BO3MOKHOCTb HAYUYUTHCA:

* MPOTHO3UPOBATH XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

¢ IIPOTHO3UPOBATH CHOCOGHOCTB BEHICCTBA NPOABIIATE OKHUCIIUTECIBHBIC NI BOCCTAHOBUTCILHBIC CBOMCTBA C
y‘IéTOM CTENEHEN OKUCIEHUS 9JICMCHTOB, BXOAAIIUX B €T0 COCTAaB,

* BBIIBJISITH CYLIECTBOBAHHE T€HETUUECKON B3aMMOCBS3H MEXAY BEIIECTBAMU B PSY: MPOCTOE BELIECTBO —
OKCHUJ — THUAPOKCUI — COJIb;

* XapaKTepU30BaTh 0COOBIC CBOMCTBA KOHIICHTPHPOBAHHBIX CEPHOM U a30THOW KUCIIOT;

* IPUBOJAMTH TNPHMEPHl YpaBHEHHH PEaKIUil, JIC)KANINX B OCHOBE MPOMEBIIUICHHBIX CIHOCOOOB MOIYYCHHUS
aMMUaKa, CEpHOM KUCIIOTBI, UYyT'yHa U CTalH;




¢ OITUChIBATH (IJI/I3I/I‘ICCKI/IC U XUMHUYECKUC MPONUCCCHI, ABJIAIONUECS YaCThIO KPYTOBOPOTa BEIICCTB B IIPUPOJIC,
¢ OpTaHU30BBIBATH, MPOBOAUTH YUYCHHYCCKHUE IIPOCKTHI IO HCCIICAOBAHUIO CBOICTB BCIICCTB, HMMCIOIINX
Ba>XHOC IMPAKTUICCKOEC 3HAUCHHUE.

2. COAEPXKAHUE YYEBHOI'O IPEJIMETA, KYPCA

8 kuace

Tema 1. BBeneHue B XUuMHIO.
[Tpeamer xumuu. XuMust U Jpyrue ecrecTBeHHble Hayku. HayuHoe HaOmtofeHue Kak OJUH U3 METOAOB XUMUHU. XUMMYECKHH IKCHEPUMEHT —
OCHOBHOI METO/1 H3Y4YEHHE CBOICTB BEILIECTB.
Xumnueckas Jyaboparopus. OOopynoBaHue XuMudeckod saboparopuu. IIpaBuia Oe30macHOrO MOBEACHUS B XMMHUYECKOH J1abopaTopuu.
O3HaKOMJICHHE C POCTEHIINMI MaHUITYIISLUSAME C 1a00paTOPHBIM 000pYIOBaHHEM: IITATHBOM, HarpEBaTEIbHBIM IIPHOOPOM.
Yucrteie BemecTBa. CMeCH BEIECTB. | eTeporeHHble U rOMOTreHHbIe cMecH. [IpuemMsl paznenenus cMecei.
duznyeckue U XuMudeckue spieHus. [Ipu3Haku XMMHMYECKUX peakIuil: U3MEHEHHE OKpAacKH, oOpa3oBaHME TIa3a, BbIIEICHHME CBETa W TeIUa,
NIOSIBJICHUE 3aIlaxa, BBIIAJICHUE 0CaJKa, PACTBOPEHUE OCAKA.
XUMUYECKUH 3JIEMEHT. 3HAKU XUMUYECKUX JIEMEHTOB.
Cocras BemecTBa. KauecTBeHHBIN U KOJIMUECTBEHHBIN cocTaB. Xumuueckas gpopmyna. Munekc. UreHue Xumuyeckux Gopmyt.
ITpocteie BemectBa. CrnoxxkHble BemiecTBa. bunaphuble coenuHenus. HomeHknatypa OuHapHbIX coennHeHMi. CocTaBieHne Ha3BaHMHA OMHApHBIX
COEIMHEHUH 110 U3BECTHOM (popMyIie BelecTna.
OrtanoH. OTHOCHUTENBHOCTh W3MEHEHMH. Macca, OTHOCHTENBbHAs aTOMHAas Macca W OTHOCUTENIbHAs MOJIEKYJsIpHas Macca. MaccoBas 1ois
XUMHYECKOT0 JIEMEHTA B CII0)KHOM BEIIECTBE.
BanentHocts. OmnpezeneHue BaJleHTHOCTH 1O  (opMmynie BemiecTBa. YTOUHEHHE MpPaBHIJI COCTABICHME HA3BaHWM OMHApHBIX COETUHEHUH.
Cocrapnenue Gpopmys1 OWHAPHBIX COCTUHEHHH 110 UX HA3BAHUSIM.
3aKOH MOCTOSHCTBA COCTaBa BELECTBA. | paHUIbl IPUMEHUMOCTH 3aKOHa. XUMHueckue ypaBHeHus . Koo uuneHTs!.
ATOMHO-MOJIEKYJIIpHOE y4yeHUue. 3apoIeHue W Bo3poxkaeHue aToMucTuku. Ponp M.B. JloMoHOcoBa B pa3paboTKe aTOMHO-MOJIEKYJISIPHOTO
YUEHHUS.
JdemoHcTpauuu
YucTble BEmecTBa U CMECH.
CoxpaHeHHE CBOKCTB BEILIECTB B CMECSX.
Paznienenue rereporeHHbIX cMecei GUIbTPOBAHUEM.
PaznieneHnie roMOreHHBIX CMECEN MEPETrOHKOM.
@U3NYECKNE U XUMUUECKHE SBJICHUS.
[Ipu3HaKK XUMUYECKUX PEAKIUH.
OnbpIThI, HIUTIOCTPUPYIOLINE 3aKOH COXPAHEHHS MACCHI BEILIECTB IIPU XUMUUECKHUX PEAKIIMSIX.




JlabopaTopHbIe ONBITHI
1.Onucanme BHEIIHETO BU1A IPOCTHIX U CIOXKHBIX BEIIECTB.
2.CocraBieHne MOJENeH MOJIeKyJl OMHAPHBIX COSAMHEHUH.
3.IIpokanuBanue MeTHON MPOBOJIOKU B INIAMEHH CIIMPTOBKH.
IIpakTHYecKkue 3aHATHS
1.060pynoBaHue XMMHYECKOM J1a0OpaTOPHH.
2.Paznenenue cmecu.
3.IIpu3HaKku XUMHYECKUX PEAKIIHA.
PacueTrHble 3a5aun
MaccoBast 1011 XMMHUYECKOI'O 3JIEMEHTA B CJIOKHOM BEILIECTBE.

Tema 2. BakHeiilne Kacchbl HEOPraHUYeCKUX BelleCcTB
Knaccugpukamus. OcHoBaHus kinaccudukanuu. BemecTBa MOJIEKYJISPHOIO M HEMOJIEKYJIIPHOIO CTpOEHHsA. MeTamisl W HeMeTallbl.
[lepBoHauasbHbIE MPEACTABIEHUS 00 AIJIOTPONIUU HA PUMEPE MPOCTHIX BEILECTB, 0OPA30BAHHBIX KHCIOPOAOM U YIIIEPOIOM.
Xumuueckuil aneMeHT kuciaopod. Kucinopon B mpupoge. Ilpocroe BemiecTBo KHCIOpOJ: XUMHUYecKas (opMylia, OTHOCUTEIbHAsT MOJIEKYJIspHas
Macca. Pu3nyeckue CBOMCTBA KUciopoaa. B3aumozeiicTBue kuciaopojia ¢ MeTajlaMu (Ha MpUMepe Kaibliysl, MarHus, Mein), ¢ HeMeTaulaMu ( Ha
npuMepe cepsl, yriepoza, (ocdopa), cloKHbIMU BellecTBaMU (Ha npuMepe MeraHa). ['openue. IlepBoHayanbHOE HPEICTABICHUE O PEAKIMSIX
okucieHus. Kuciaopo kak OKUCIUTENb.
Oxcuapl. Okenpl Kak OMHapHble coequHeHus. Pu3nyeckue CBOWCTBA OKCH/IOB.
XuMuueckuit a5eMeHT Bogopoa. Bonopoa B mpupoae. IIpoctoe BemiecTBa Bogopoa: Xumuueckas popmyna, OTHOCUTENIbHAs MOJIEKYJIsIpHas Macca.
[Tony4yenue Bomopona B maGopatopuu. ITpuniuns! gedictBus anmapara Kunma u npubopa [I.M. Kupromumna. Cobupanue Boaopoaa METOJ0M
BBITECHEHUS BOJBI.
Mepsi Ge30macHOCTH MpHU paboTe ¢ BOA0poaoM. B3aumozaelicTBiue BoJOpoa ¢ KUCIOPOAOM, CEPOM, XIIOPOM, a30TOM, HATPUEM, KAJIbLIUEM, OKCHIOM
xene3a(lll), oxcumom memu (I1). [TepBoHavanbHbIE MPEACTABICHHS O BOCCTAHOBICHHH. BOTOpOT Kak BOCCTAHOBUTEIT.
Bopa. CocraB Boasl. @usnueckue cBoiicTBa Bojbl. PactBopuMocTs BemiecT. Tabiuia pacTBOpUMOCTH. MaccoBasi 07151 pACTBOPEHHOTO BEIIECTBA B
pacTtBope. HeHachllieHHbIe, HaChIIIEHHbBIE, IEPEHACBIIEHHbIE pacTBOPLI. [loaydeHre YyucToi BOAbI.
Bsaumonericteue Boabl ¢ MeTaiamu. [lepBoHauanbHble IPEACTABICHUS O PAAEC AaKTUBHOCTH METAJLIOB.
BsaumoneiictBue Boabl ¢ okcugamu MeTtaiioB. Muaukaropsl. Okpacka MeTWIOpaHka, Jakmyca U ¢eHondTarernHa B HeUTpalbHOU U MIETOYHON
cpene. IlepBoHayanbHble MpeacTaBieHUsT 00 OCHOBaHUAX. [IporHO3MpoBaHME BO3MOMKHOCTH B3aUMOEWCTBUS BOJBI C OKCHAAMU METAJJIOB C
MOMOIUIbIO TaOJIUIIBI PACTBOPHUMOCTH.
I'uapoxkcuapl. I'mapokcHIpl METaIoB W HEMETaUIoB. B3anMopelcTBHe BOJBI C OKCHAAMHU yriepona, ¢ocdopa, cepbl. V3MeHeHue OKpacku
METHIIOpaHka, JakMyca U (peHondranenHa B Kucioil cpeae. HomeHnkiarypa ruJipoOKCH1I0B METAJUIOB U HEMETAJLIOB.
Kucnotsl. 'mapokcnpl HEMETaIOB KaK IPEICTaBUTENN KUCIOPOACOAEpKAIINUX KUCIO0T. beckucnoponnbie kuciaotel. CoctaB KUCIOT. KucnoTHeli
octaTtok. HoMeHKkaTypa KUCIOTHBIX 0CTaTKOB. OCHOBHOCTH KMCIIOT U BaJ€HTHOCTh KUCIIOTHOT'O OCTATKA.
OO01u1me cBoMCcTBA KUCIIOT: M3MEHEHHE OKPACKU MHIUKATOPOB, B3aHMMOJEHCTBUE C METANIaMH, OKCH/IaMU METAJIJIOB, THPOKCHIaMU METAJIJIOB.



Oco0Oble cBOMCTBA KOHIICHTPUPOBAHHOMN CEPHON KUCIIOTHI: pACTBOPEHHUE B BOJIE, B3aUMOCIHCTBUE C ME/IbI0, 00YTIIMBAaHUE OPraHUYECKUX BEIIECTB.
Oco0sl € cBOICTBa KOHLIEHTPUPOBAHHOW a30THOW KHUCJIOTHI U €€ pacTBOPA: B3aUMOJICHCTBUE C MEIBIO.

Knaccudukanus OCHOBaHMI: OJHOKUCIOTHBIE UM JABYXKUCIOTHBIC, HEPACTBOPHMBIE M pacTBOpuMbIe (mienoun). OOmme CcBOWCTBA OCHOBAaHWM:
B3auMOJIeCTBUE ¢ KucinoTaMu. Peakuus HeiTpanuzanuu. B3aumoneicTBue miesnodeil ¢ KUCIOTHBIMM OKCHJaMU. Pa3nokeHue HepacTBOPHMBIX
OCHOBAHUU IIPY HATPEBAaHUH.

AmpoteprocTs. CBoiicTBa amM(OTEpHBIX THAPOKCUIOB HA MpPUMEpPax TUAPOKCHUIA IMHKA U TUAPOKCHUIA anoMUHHs (0e3 3amucu ypaBHEHUU
XUMUYECKHUX PEaKLIUii).

Conu. Homenkiarypa cosieil.

I'enernueckuii psa. ['eHeTHUeCKUid psAl TAITMYHOTO METAJIa HA MPUMEPAX KajablKs U CBUHIA. [lonyyeHne coeIMHEHNI THITMYHBIX METAJIOB.
['eneTnyeckuil psAJl TUIIMYHOIO HEMETAJJIa HA MPUMEPAX YIIIepoaa U KpeMHHUs. BO3MOXXHOCTb MOJy4E€HUs] COEAMHEHUN HEMETAJUIOB U3 BELIECTB
JIPYTUX KJIacCOB.

['enetnyeckuii pan Meramia, oOpa3yromero aMpoTepHbIN THIAPOKCHU].

JdemMoHcTpauuu

BemectBa MONIEKYISIPHOTrO M HEMOJIEKYJISIPHOTO CTPOEHUSI.

Merautbl.

Hemeramnsi.

I'padut Kak mpuMep MPOCTOro BEIIECTBA, UMEIOIIETO Ha3BaHUE, KOTOPOE OTIMYAETCS OT HA3BaHUS XMMHUYECKOTO JIEMEHTA.

[Tomyuenue KucIOpoa U3 MepMaHTaHaTa Kajius U COOMpaHue METOAOM BBITECHEHUS BOJBI.

I'openue B kucnopoae Maruusi, cepsl, hocdopa.

PaGora annapara Kumnma.

HamonHenne MbUIBHBIX My3BIpEH CMEChIO BOJIOPO/Ia C BO3TyXOM U UX IMOKUTAHHE.

[IpoBepka BoOpO/Ia HA YUCTOTY.

I'openne Bogopoaa Ha BO3AYyXE U B KUCIOPOJE.

BzaumopaeicTeue Bogopoa ¢ cepoil.

I'openue Bogopoa B xJope.

Boccranosnenue Bogopoaom okcuaa meau(l1).

HeycroitunBocTh nepeHachIlieHHOT0 pacTBOpa THOCY Ib(daTa HATPUSI.

ABTOMAaTHYECKUHN AUCTUILISATOP.

OTHOIIEHNE BOJIBI K HATPHUIO, MAarHUIO, ME/TH.

OTHolleHNE BOJBI K OKCUIAM OapHsl U kKele3a.

HcnibiTanue pacTBOPOB MICIOYEH METHIIOPAH)KEM, JTAKMYCOM, (heHOIPTATCHHOM.

Bzaumoneiicteue oxcumoB yraepoxa (IV) u docdopa(V) ¢ BOAoW M HCHBITAHHE TONTYYCHHBIX PACTBOPOB METHIIOPAHXKEM, JIAKMYCOM,
dbenondpTamenHOM.

OTcyTCTBHE XMMUYECKOM peaKIuu BOABI C OKCUJOM KPEMHUSI.



Cepnas, a3otHas, GpocopHas KUCIOTH KaK IPEACTABUTENIN KUCIOPOICOACPKALINX KUCIOT.
ConsiHast KUCIIOTa KaK MPeJCTaBUTENb OECKUCIOPOIHBIX KHCIIOT.
OG6pa3s1bl coneit.
OTHOLIEHNE METAIIOB K PACTBOPY COJITHOW KUCIIOTHI.
B3aumopeiictue oxcuna meau(ll) ¢ pactBopom cepHON KHCIIOTHI.
Bzaumopeiicteue runpokcuna menu(ll) ¢ pacrBopoM consiHONW KHCIOTHL. B3aumoneicTBUE KOHIEHTPUPOBAHHON CEPHOM KHCIOTHI C KYPHUHBIM
OeskoM (caxapom).
B3auMopeiicTBuE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJBIO.
KcanTonporennosas peakuus.
B3aumoeiicTBre TBEpIOTo THAPOKCHIA HATpUs ¢ okcuaoM yriepoaa (1V).
JlabopaTropHbie ONBITHI
4.0O3HakomIIeHHE ¢ 00pa3liaMu METaJJIOB M HEMETAJLIOB.
5.I1onyuenue KuCIOpoOIa U3 MEPOKCUIA BOAOPOIA.
6.0mnucanue BHEIIHEro BUa MPUPOJHBIX OKCHUIOB U COCTABIIEHUE UX (HOPMYIL.
7.Ilonyuenue Bogopoaa B nmpudope .M. Kuprommna.
8.Colupanue BOOpOa METOIOM BBITECHEHUS BO3AyXa.
9.I1poBepka BOIOpO/Ia HA YHCTOTY.
10.M3meHeHre pacTBOPUMOCTH MEHOTO KyIOpoca MPH pa3HbIX TeMIepaTypax.
11.B3zanMoneiicTBre OKCHUIa KBNS C BOJOM.
12 .M3meHeHne OKpacku MHAWKATOPOB B PACTBOPAX KUCJIOT U IIEeT0YeH.
13.CpaBHeHHE OKPACKU HHIUKATOPOB B COJITHOM M CEPHOM KUCIIOTaX.
14.0Onucanne BHEIIHETO BUJIa M PACTBOPUMOCTH Pa3HBIX COJEH.
15.Peakius HeHTpanIu3aIuy.
16.Paznoxenue ruapoxcuaa meau (1) mpu HarpeBanuu.
17.AmdoTepHOCTB.
18.ITonyyeHne coeAMHEHUI MarHus.
19.TTony4yeHne coemMHEHUH yriiepoa.
IIpakTHYeckHe 3aHATHA
4. XuMU4YeCKHre CBOWCTBA KUCIOPO/a.
5.XuUMHUYECKHE CBOMCTBA BOAOPOA.
6. XuMU9IecKre CBOMCTBA KHUCIIOT.
Tema 3. [lepuoanuyecknii 3aK0H M IEPUOAMYECKAS CHCTeMa XUMU4YecKuXx djieMeHTOB JI.U. MenaeneeBa. CTpoeHue atoma.
AtoMm — cnoxHas yactuna. Oneitel A.A. bekkepens. [lnanerapnas Mmoaens atoma 3. Pezeppopaa. OcHOBHBIE YaCTHUIIBI AaTOMHOTO SIJpa: MPOTOHBI U
HEUTpOHBI. MI30TOMNBI ¥ M30TONUS. Y TOUHEHUE MTOHATUS «XUMHYECKUHN IIEMEHT.



DJIeKTPOOTPHIIATENBHOCT aToMa. IlepBoHauaIbHOE MpeCTaBIeHue 00 3JIEKTPOHHOM cjloe. EMKOCTh 31eKTpoHHOro cros. IloHATHE O BHENIHeM
JJIEKTPOHHOM CJI0€. Y CTOWYMBOCTD BHEIIHETO MIEKTPOHHOIO ¢104. VI3MEeHeHne 4uciia 3J€KTPOHOB Ha BHEIIHEM JJIEKTPOHHOM CJIO€ C YBEIIMUEHUEM
3apsijia sjipa aTOMOB 3J€MEHTOB 1-3 mepuoI0B.
Knaccugukanus xummueckux 1eMeHToB. OCHOBaHUA KilacCU(DUKALUH.
[lepuonnyeckas cucrteMa Kak €CTECTBEHHO-HAy4yHas KiacCHU(UKalMsg XUMHUECKHMX ODJIEMEHTOB Ha OCHOBE 3apsioB HX aTOMHBIX SEp.
[lepuonuueckas cucremMa U nepuoaudeckas Tadnuua.
[Iepuon. ®usndeckuii CMbICI ITepuoaa. bonpuie u Majble IEPUOIbIL.
[Tepuospl B pa3HbIX (opMax NEPUOJUUECKON TaOIHIIBL.
['pymnmel B KOPOTKOM U ATMHHOHN (opme nmepuoandeckoit Tabnuiel. [ maBable 1 mobouHbie ToArpynnsl. A-u B-rpynmsl. @u3ndeckuii CMBICT HOMepa
IPYMIIBI U1 3JIEMEHTOB IMIaBHBIX NOArpynn (A-rpymm).
@U3NYECKUN CMBICH MOPSAKOBOIO HOMEpPAa XMMHYECKOTO J3JeMEHTa. [I3MEeHEeHHMe CBOMCTB XMMHYECKHMX JJIEMEHTOB B IEPUOAAX M TPYIIIaX.
[Teproanueckoe U3MEHEHHE YHCIIa MIEKTPOHOB HA BHELIHEM JIEKTPOHHOM CJIO€ M NIEPUOJMYECKOE U3MEHEHHE CBOMCTB XUMUYECKUX DJIEMEHTOB U
ux coenquHeHuil. CoBpeMeHHas (POpMyJIMPOBKA NEPUOANYECKOTO 3aKOHA.
XapakTepUCTUKAa XMMUYECKOT0 3JIEMEHTA I10 €T0 MOJI0KEHUIO B IEPUOANYECKOIN CHCTEME.
OcHosuble Bexu B xu3Hu J.M. MenneneeBa. Knaccudukanus XMMUYECKUX 3JEMEHTOB U OTKPBITHE MEPUOJUYECKOro 3aKoHa. HayuHblil moaBur
JI.11. MeHaeneeBa.
IIpakTH4eckue 3aHATHSA
7.M13MeHeHne CBOMCTB TUAPOKCHU/IOB C YBEITMUEHHEM 3apPs/IOB AaTOMHBIX SIIep XUMHUYECKUX 3JIEMEHTOB.
Tema 4. KoiuyecTBeHHbIe OTHOIIEHUS] B XMMHH
Enununa xonnuectsa BeniectBa. Yucno ABoraapo. @usndeckuil cMbIci KO3(GGUIIMEHTOB B YPaBHEHUAX XUMHUYECKUX peakuuil. UTeHne ypaBHEHUi
XUMHYECKHUX PEaKIUM.
Macca onnoro Mo Bemectsa. MossipHas macca.
MounsipHblii 00beM ra3oB. 3akoH ABorajapo. OObeMHbIE OTHOIIEHUSI Fa30B MPU XUMUYECKUX PEaKLUsiX.
Jdemoncrpauuu
OO0pa3siibl TBEPABIX U KUJIKUX BEIIECTB KOJIUYECTBOM | MOJIb.
PacueTHble 3aga4n.
Pacuer konudecTBa BenecTBa 0 M3BECTHOMY YHCITy YacTHLl. PacyeT konndecTBa BEIIECTBA M0 YPABHEHNUIO XUMHUYECKOW PEaKIIH.
Pacuer monsipHO# Macchl BeliecTBa 1o ero (opmysie. PacueTsl Macchl BeliecTBa 1o U3BECTHOMY €T0 KOJIMYECTBY U 0OOpaTHBIE pacyeThl.
PacueTsl N0 XMMHUYECKUM ypaBHEHUSM MACChl OJHOTO U3 YYaCTHHUKOB XMMHYECKOW PEaKIIMH 0 U3BECTHOM Macce IPyroro y4acTHHKA.
Pacuer mioTHOCTH Ta3za Mo €ro MOJIIPHOM Macce U MOJIIPHOMY 00beMY.
Pacyersl Mo XMMHMYECKHM YpPaBHEHMSIM MacChl OJHOTO M3 YYaCTHHKOB XHMHYECKOM peaklMH IO H3BECTHOMY O0bEMY APYroro ydacTHHKA,
HaXOJALIET0cs B Ta3000pa3HOM COCTOSTHHUH.
PacueTsl Mo XMMHUYECKUM YpaBHEHUSAM C UCTOJIb30BaHUEM OOBEMHBIX OTHOLIECHHH ra3os.



9 kiaacc

Tema 1. CTpoeHue BemecTrBa
Xumnueckasi cBs3b. OOpa3zoBaHHe MOJIEKYN BOJIOpOJa, a3oTa. KoBaneHTHas CBsI3b. DIEKTPOHHBIE U rpaduyeckue Gopmyibl. Y TOUHEHHE MOHATHUS
"BaJIeHTHOCTH". BaJleHTHBIE BOBMOKHOCTH aTOMOB.
OtHOcuTeNbHAs AJIEKTPOOTPUILIATEIBHOCT aTOMOB. Psij snekTpooTpuniarenbHocTu. llonmspHocTh cBsizeit. Yactuunblii 3apsan. KoBanmeHnTtHas
HEIOJISIPHASL U MOJISIPHAs CBS3b.
WNonsl. MoHHas cBA3b. ['paHuLIbl IPUMEHUMOCTH NOHATHA "BaJIEGHTHOCTD'.
Cremnenp okucieHusi. MakcumanbHas M MUHUMAaJbHAs CTENEHH OKucieHus. OmnpeleneHue CTENeHH OKHUCICHHS IO AJIEKTPOHHOU Qopmyse
BemecTBa. OnpeseneHne CTeNeHN OKUCICHUS TI0 MOJIEKYIISIpHOU (opMysie OMHAPHOTO COSAMHEHHS.
BasieHTHOCTB, 3apsl MOHA U CTETIEHb OKUCIICHHUS.
Kpucramiel. Tunbsl KpUCTAJUIMYECKHX PEIIETOK: aTOMHAs, WOHHAs MOJICKYISIpHAs. 3aBHUCHUMOCTb (M3MYECKHMX CBOWCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKH.
JdemoHcTpauuu
Mopnenu KpUCTaUIMYECKUX PEIIETOK BOJBI, XJIOPH/Ia HATPUs, aliMasa U rpadura.
JlabopaTopHble ONBITHI
1.CocraBnenue Mojienei MOIeKy.
2.0nmcanue pU3MUECKUX CBOKWCTB BEIIECTB C Pa3HBIM TUIIOM KPHCTAILTMUECKOW PEIISTKH.

Tema 2. MHoroodpa3ne XuMH4€CKHX peaKnui
OxucneHne, BOCCTAHOBJIEHHWE, OKHCIMTEIb, BOCCTAHOBUTENIb C TOYKH 3PEHHUS HM3MEHEHHUS CTENEeHM OKHUCJIEHHS aTOMOB. OKHCIUTENIbHO-
BOCCTAaHOBUTEIJIbHBIE PEAKIIHH.
MonspHas koHueHTpauus. CKOpOCTb XHMHUYECKOM peakIMH. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW peaklMM OT YCIOBUM €€ MpOBEIEHUS:
HarpeBaHue, yBeJIMYeHNE KOHIIEHTPAIIMH UCXOAHBIX BEIIECTB (11 TOMOTEHHBIX PEAKIIU) UM MTOBEPXHOCTH CONPUKOCHOBEHHS (IJ1s1 T€TEpOreHHbIX
peakuuii), UCTIoIb30BaHUE KaTalu3aTopa.
[lpsamass u oOparHas xumuueckue peakiuu. OOpaTumas XMMHUYecKas peakius. V3MeHeHHe CKOPOCTH XMMHUYECKOH pPEaKLUH CO BPEMEHEM.
XUMHUYECKOE pABHOBECHE.
DJEeKTPONPOBOAHOCTh PACTBOPOB. DJIEKTPOIUTHI U HEIIEKTPOIUTHI. DIEKTpoluTHUecKass auccouuanus. CunbHble U cialOble 3JIEKTPOJIUTHL
VYpaBHeHUS 3TEKTPOIUTHUYECKOM Tucconnanuu. Peakiiuu MoHHOTO oOMeHa. MoJeKynsipHble 1 HOHHbIE YPABHEHMSI XUMUYECKUX PEAKITHA.
XVMHYECKUE CBOICTBA KUCIOT U OCHOBAaHMM C TOYKU 3PEHHS TEOPHM DJIEKTPOIMTHUECKON Aucconuanuu. OnpeneneHne KUCIOT U IENoYed Kak
anekTponutoB. O0mue cBoiicTBa kuciaor. OOuMe cBOMCTBAa OCHOBaHMM. B3anMopelicTBue pacTBOPOB COJI€il ¢ pacTBOpaMU KUCJIOT U IIEIOYEH.
BzaunmoaeicTBue pacTBOPOB COJIEH APYT C IPYIOM.
[TepBoHavanbHOE NMpEACTABIEHUE O KAYECTBEHHBIX PEAKLMAX Ha KATHOHBI U aHHOHBI.
OcHoBaHMs KJIacCU(PUKALMU XUMHUYECKUX peakiuil. XMMUYECKHe pPEeaKLUu COCTUHEHHUs, pa3ioKeHus, 3aMelIeHus, 0OMeHa, IK30TepMHUECKUE,
SHJOTEPMHUYECKHE, OKHCIUTEIbHO-BOCCTAHOBUTEINbHBIE, KaTaTUTUYECKHE, 0OpaTUMbIe U HEOOpaTHUMBbIE.
JdemoncTpanuu



I'openue menu B xJope.
['openue Bogopoa B XJope.
N3MeHeHnst CKOPOCTH XUMUYECKOM PEaKIuu MPY HarpeBaHUH BEIIIECTB.
Cwmemenne xumuueckoro paBHoBecus B cucteme "2NO; «» NoO,4".
N3ydeHwne 31eKTpOnpOBOTHOCTH BEIIECTB M PACTBOPOB.
B3aumonelictBie pacTBOPOB: a) THAPOKCHIA HATPUS M a30THOW KHUCIOTHI; 0) CEpHOW KHUCIOTHI M THUAPOKCHIA KaWs; B) KapOOHaTa HATpHUS U
COJISTHOM KUCIOTHI; T') cyabdara meau(ll) u ruapoxcuaa kanus.
PactBopenue ruapokcuna xene3a(lll) B pactBope cepHO KUCTOTHI.
OHJI0TEpPMUYECKHUE PEAKLIUU.
DK30TepMUYECKUE PEAKIIUU.
JlabopaTropHbie ONBITHI
3.0kucIeHrnEe MEeU KUCIOPOIOM BO3/IyXa.
4.Boccranosinenue okcuaa meau(ll) Bonopomom.
5.BnusiHME KOHIIGHTPAIIUK Ha CKOPOCTh XUMHUYECKOW PEaKIInu.
6.BrusiHue MOBEpXHOCTH COMPUKOCHOBEHUS HA CKOPOCTh XMMHUYECKOHN PEaKIIvH.
7.BnusiHMe KaTanu3aTopa Ha CKOPOCTh XUMHUECKOW PEeaKInu.
8.M3yueHre BO3MOKHOCTH B3aMMOJCHCTBHS Tap PACTBOPOB: a) THAPOKCHIA HATPUS M a30THOM KUCIOTHI, 0) xiopuaa >kene3a(lll) u asorHoii
KHCIIOTBI; B) THAPOKCH A HaTpus U xyopua xemnesa(lll).
9.00m1me cBOWCTBA KUCIIOT.
10.00mue cBOMCTBA LIET0YEH.
11.CBoiicTBa pacTBOpPOB COJEH.
12.Xumuueckre peakiuu pa3HbIX THIIOB.
IMpakTHyecKkue 3aHATHS
1.VcnoBus TeueHus: peakifii B pacTBOpPaxX dJIEKTPOIUTOB 0 KOHIIA.
Tema 3. Muorooopa3sue Bemects. Hemeranibl 1 X coeTUHEHUS
[TonokxeHne HEMETANIOB B MEPUOIUYECKON cucTeMe XUMHueckux sneMmeHToB JI.Ml.MenzaeneeBa. DIEKTPOHHOE CTPOCHHE aTOMOB HEMETAJLIOB.
[TpocTeie BemiecTBa - HEMETALIBI KaK OKWUCIHMTEIM W BOCCTAHOBHUTENW. PacmupeHwe mpeicTaBleHHH 00 ayUTOTPONHMH Ha MPUMEpPax MPOCTHIX
BerecTB Gochopa u cepsl.
[TonoxeHue rajgoreHoB B MEPUOINYECKON cUCTeMe XMUMUYecKux 3yemeHToB [[.M.MenpaeneeBa, cTpoeHHe aTOMOB M MOJEKYJI. B3anmoneinicTBue
XJopa ¢ BoaopogoMm, ¢dochopom, HATpHEM, Kele30oM, Menblo, MeTaHoM. [lomydeHue XJopa OSIIEKTPOJIM30M pacTBOpa XJIOpHAAa HATpPUS,
B3aMMOJICHCTBHEM KPHUCTALTHISCKOTO ITepMaHTraHaTa KaJlisl ¢ KOHIICHTPUPOBAHHBIM PACTBOPOM COJITHOH KHUCITOTBI.
XnopoBogopon. PacTBopeHue XxJopBoaopoJa B BOJE, OKHCIEHHE XJIOpPOBOJOponaa B mpucyTcTBuM xjopuaa memu(ll), BzaumomelictBue c
anetriieHoM. CoJisTHass KUCIIOTa KaK CHJIBHBIM 3JICKTPOJIUT: B3aMMOJCHCTBHE C METaUIaMH, OKCHJIAMH W THAPOKCHUIAMH METAJUIOB, C COJISIMH.



Xnopuasl B npupoje. IloaydeHne XI0poBoaopoJa U COJISTHOW KUCIOTH B MPOMBIIUICHHOCTH (CHHTE3) M B JIAOOPATOPUH U3 KPUCTAILUTMYECKOTO
XJIOpUJIa HATPUS U KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

¢usuueckue cpoiicTBa ¢GTopa, Opoma M moma. CpaBHEHHE IMPOCTBHIX BeUIeCTBE Kak okuciureneid. OOmme CBOWMCTBA TIOTEHOBOJIOPOJOB Kak
ANEKTPONUTOB. ['anorenu sl B mpupoje. buonoruueckoe neicTBre rajJoreHoB.

[Tonoxxenue kucimopoda U cepbl B MEPUOAUMYECKON cucTeMe XuMHuueckux sieMeHtoB J[.M.MenneneeBa, cTrpoeHue HMX aTOMOB. AJIIOTPOMUS
Kuciaoposa u cepbl. CpaBHEHHE XUMHUYECKUX CBOMCTB KHCIOPOJAA M CEpbl Ha MPUMEPaxX B3aUMOJICHCTBUSL C BOJOPOAOM, aJTIOMUHUEM, KEJIE30M.
BoccranoBurensHbie cBoicTBa cepsl. [lonyuenue cepsl.

CepoBonopon. BoccranoButenbHble U OKHCIUTENbHBIE CBOMCTBA cepoBojpopoaa. CepoBomopoanas kucinota. Cynbhuiasl B Mpupoe.
Buonornueckoe neiictBue cepoBomopona. KadecTBeHHas peakuus Ha cynbpua-uoH. I[lomyueHue cepoBomopoa B MPOMBIIUICHHOCTH WU B
1a00paTOpUH.

Oxkcua cepoi(1V). Tlonyuenne okcuaa cepsi(1V) u3 cepol, cepoBoopoaa, TPUPOIHBIX CYIbGUI0B. OKHCIUTETFHO-BOCCTAHOBUTEIHHBIE CBOMCTBA
okcuaa cepoi(1V): B3aumoneiictBue ¢ kuciopogom, okcunom yriaepoaa(ll). Bzaumoneiicteue okcuna cepsi(1V) ¢ Bomoii, pacTBOpaMu IIEIOYEH.
Cynbdutsl u ruapocynbdutsl. Oxcun cepsi(V1): B3anMopeiictBue ¢ Bomoil. OKUCIUTEIbHBIC CBOWCTBA: peakius ¢ GpochopoM, HOAUIOM KaHsl.
[Monyuenue okcuma cepoi(V1).

OusnuecKkue CBOWCTBA CEPHOM KUCIOTHL. PacTBopeHme cepHOil KUCIOTHI B Boje. CBOWMCTBA CEpHOW KHUCIOTHI Kak 3JeKTpoiuTa. OcoOeHHOCTH
CBOMCTB KOHLIEHTPUPOBaHHOU cepHOM kucnoThl. Cynbdatel U ruapocynbdarel. KauectBeHHas peakuus Ha cynbdar-uoH. [lepBas momomp mpu
0’KOTax CepHOM KHCI0TOM. CXxeMa MOJIyuYeHUsl CEpHOM KUCIIOThI B TPOMBIIIIJIEHHOCTH.

Cpasnenue coiictB HemeTauioB VI-VII rpynn u ux coequHeHui.

A3OT KaK XUMHUYECKUH DJIEMEHT M KaK MPOCTOE BEIIECTBO: CTPOCHUE aTOMa U MOJIEKYJIbl a30Ta. du3mueckue cBOCTBa a30Ta. A30T KaK OKHUCIIHATENb
(peakuu c JIUTHEM M BOJOPOJOM) M BOCCTAHOBMTENb (peakius ¢ Kucioponom). Amnorponus ¢ocdopa: kpacHslit u Genblit Gpochop. paBHEHHUE
XUMHUYECKONW aKTUBHOCTH aJUTOTPOMHBIX Moaudukanuii pocdopa. OkucnutenbHbie cBoMcTBa Pocdopa (peakius ¢ KaarueM), BOCCTAHOBUTEIbHbBIE
cBoiicTBa (ocdopa (peakuuu ¢ KUCIopoaoM U xsopom). [Tonyuenue azota u dpochopa

AMMHaK: CTpOEHHE MOJIEKYJbI, (u3NUeckue cBoicTBa. PacTBopeHune ammmuaka B Boje. J[OHOpHO-aKIENTOPHBIM MEXaHH3M OOpa30BaHUS
KOBQJIEGHTHOM CBSI3M B MOHE aMMOHMA. AMMHMayHass BojJa. XHMMHUYECKME CBOICTBa aMMHaka: B3aWMOJICHCTBHE C KHCJIOTaMM, TOpEHHE,
KaTanuTHaeckoe okucienne. Comu aMmMmonns. KauecTBeHHbIE peakiiny Ha HOH aMMOHHS.

Oxcun azota(l). BoccraHoBUTeNbHBIE CBOMCTBA (peakiysi C pacTBOPOM IME€pMaHraHara Kajlus B KHCIOH Cpefie); BOCCTAHOBUTENIbHBIE CBOMCTBA
(peakmuu ¢ Bogopoaom, yriem). Okeun azora(l) kak HeconeoOpasyromuid okcua. Oxeun azora(ll): okucaeHne KUCIOPOIOM BO3ayXa, TEPMHUIECKOE
paznoxxenue. Oxcua azota(lV): B3aumoeiictBue ¢ BoJoi, ropeHue yrisa B atMocdepe okcuaa azota(lV). CpaBHUTENbHAS XapaKTEPUCTUKA OKCHJIOB
a3zota. OKCHJIBI a30Ta KaK OJTHA U3 MPHUYNH BOSHUKHOBEHHUS KUCIOTHBIX JOXKIEH.

AzoTHas kuciorta. Pusznyeckrue CBOWCTBA a30THOM KHUCIOTHL. OcoOble XUMHUECKHE CBOMCTBA a30THOM KUCIJIOTHI - B3aMMOJACHUCTBUE C METaJUIaMHU.
CpaBHEHHME peakiMil Kejle3a ¢ pacTBOpAMHU CEPHOM M a30THOW KHUCIOT. B3anmojneicTBHE MeAW C KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTOM U C
pacTBOpoM a30THOM kucnoTel. Hutpartsl. Pasnoxxenne HuTpaToB npu HarpeBaHuu. [IpuMeHeHre a30THOM KMCIOTHI U HUTPATOB.



Baxueiimue coequnenus dpochopa. Oxeun Gocdopa(lV): monyuenue, B3aumoseiicrsue ¢ Bogoi. Optodochopnas kucnora: Gpu3ndecKre CBOWCTBA,
JUccoLManusi, CBoicTBa pactBopa (pochopHO KUCIOTHI Kak 3nekTponuta. Tpu psga docdaros. [Ipumenenue coneir (hochopHO KHCIOTHI.
OBTpOdUKaIKs BOIOEMOB.

Yrnepoa. IlpocTbie BeliecTBa HEMOJIEKYISIPHOTO CTPOCHHE, 0Opa30BaHHBIE YIIIEPOJOM: ajiMa3 M rpaduT, UX CTpOCHHE U (PU3NYECKUE CBOMCTBA.
Ancop6rusi. XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOPa30BaHHBIX YIJIEPOAOM: TOPEHHE, B3aMMOACHUCTBHE C MeETaUIaMU (KaJbIHEM H
alfOMUHUEM), Bojoi, okcumoMm kenesa(lll).

Bonoponusie coenunenus yriepona. Meran: (pu3ndeckne CBONCTBa, TOPEHUE, MUPOIU3. DTEH: MOTUMEpU3alnsl. DTUH: TOPCHHE, TPUCOSAMHCHUE
Bojopoaa, peakuus H.J{.3enunckoro. benzon: xumuueckas popmyrna, 001acTi MPUMEHEHHUSL.

Oxcun yraepona(ll): monydeHue, ropeHue, B3aUMOJCHCTBHE C BOJOW, BOCCTaHOBIeHHE jkeie3a u3 okcuaa xkenesa(lll). Oxcun yriaepoma(lV):
peaxiusi ¢ MarHueM, yriaepoaoM, TBEPIbIM THAPOKCUIOM HaTpus. buonorudeckoe nelicTBre OKCHAOB yriiepoa.

Hecroiikocth yronbHoOi kucinoTsl. KapOoHaThl: pa3iokeHUE HEpACTBOPUMBIX KapOOHATOB INpPU HArpeBaHUM, B3aUMOJAECHCTBHE C pacTBOpaMu
CWJIbHBIX KHCIIOT; MpeBpalleHue B TuapokapOooHatsl. ['uapokapOoOHAThl: pa3nokeHUue MpHU HAarpeBaHUU, B3aUMOJACHCTBUE C PACTBOPAMU ILEJIOYEH.
Kap6onatst B mpupoze. [lpumenenne kapOoHaTOB.

Kpemuuii. Annorponust kpemHus. BzaumonelictBue KpeMHUSI ¢ KUCIOpoAoM U yriaepoaoMm. KapOopyna. Okcun KpeMHHS: B3aUMOJACHCTBHE CO
Ieja049aMu, KapOoHaTOM HaTpus U yriem. PasnoskeHune kpeMHHEeBO#H KucioTsl. [Ipupoansie cunmukatel. Cteko, dpapdop, dasHe, kepaMuka, HEMEHT
KaK UCKYCCTBEHHBIE CUITUKATHI.

CpaBHenue cBoiicTB HemeTayioB V-V rpymi u ux coeuHeHui.

Jdemoncrpauuu

®dusndeckuil CBOMCTBA HEMETAIOB (cepa, o, OpoM, KUCTIOPOI).

Mojenu KpUCTaIMUeCKUX PeLIeToK aiMasa U rpadura.

[Tonyuenue xyopa u ero GU3NUECKUX CBOMCTB.

['openue B xyiope Bogopoaa, pochopa, HaTpus, Kenes3a, MeJu.

[Tonydenue XJ1I0poBOIOPOAA U3 KPUCTAIIIMYECKOTO XJIOPU/IA HATPUS M KOHLIEHTPUPOBAHHON CEPHOI KUCIIOTHI.

«XJI0pOBOIOPOJIHBIN (POHTAHY.

OO6pa3iupbl IPUPOJIHBIX XJIOPUIOB.

duznyeckue cBoricTBa bpoma u Hoja.

B3anmopeiictBrue 6poMa u oaa ¢ aTlOMHHHUEM.

[TonmydyeHue maacTUIeCcKon Cephl.

["openue Bogopo/a B mapax cepsbl.

B3aumopaencTBue cepsl € KeIe30M.

I"'openue cepsl B KUCIOPOIE.

[Tonyuenne cepoBonopoaa.

I'openne cepoBomopona.

Oxwucnenue cepoBoopoia xjaopumom xenesa(lll).



PactBopenue oxcuna cepsi(1V) B Boge v vcTibITaHUE PACTBOPA UHIUKATOPOM.

PacTBOpeHune cepHOi KUCIIOTHI B BOJIE.

OOyriMBaHWe KOHUEHTPUPOBAHHON CEPHOM KMCIOTON OPraHUYECKUX BEILECTB.
B3auMopeiicTBUe KOHLIEHTPUPOBAHHBIM CEPHOI KUCIOTHI C MEBIO.

Tl'openwne dpocdopa B kuciaopoe.

I'openne docdopa B xnope. [Tlonyuenne ammuaka.

«AMMuauHblii oHTaH». BO3roHka xyiopuaa aMMOHUS.

[Tomyuenue okcupaa azota(ll) u ero okuciaeHue Ha BO3ayXe.

[Tonyuenne okcuaa azora(lV) u ropeHue yris B HeM.

CpaBHEHUE XUMHUECKUX PEAKLUH jKesle3a ¢ paCTBOPaAMU CEPHOM U a30THOM KUCIIOT.
B3anmopeincTere Meau ¢ pacTBOPOM M KOHUEHTPUPOBAHHOM a30THOM KHCIIOTOM.
Paznoxxenue HUTpara Kanus Ipyu HarpeBaHUU.

I'openue yris u cepsl B cenuTpe.

Kpucrannnueckue pemeTky anmasa U rpapura.

AncopOrust yriaéM ra3oB; TOpeHUe yriisl B Kuciaopoae. Mozenu MoeKyll MeTaHna, 3TeHa, STHHA.
I'openue metaHa.

lNopenue oxcuna yrinepona(ll). l'openrie Maruust B yriieKucjaom rase.

B3aumoneiicTBre TBEPIOro rUAPOKCHIA HATPUS C YIIIEKUCIIBIM razoM. Kpuctaminyeckue peméTku KpeMHHs U OKCHAAa KpeMHHUs. BelenaunBanue
CTEKJIA.

JlabopaTopHbie ONBITHI

13.3y4eHue CBOMCTB COJISTHOW KUCIIOTHI KaK AJIEKTPOJIUTA.

14 KauyecTBeHHast peakiysi Ha XJIOPUI-HOH.

15.B3aumoneiictBue Opomuja HaTpusi C XJIOPHOW BOAOM; MOaUAAa HATPUsi C OPOMHOM BOJIOH.
16.PaccmoTpenue 06pa31ioB MPUPOJHBIX FAJIOT€HHIOB.

17.KauecTBeHHas peakiius Ha CyJIb(UI-HOH.

18.PaccmoTpenue 06pa31ioB MPUPOJHBIX CYJIb(PHIOB.

19.M3y4eHne CBONHCTB pacTBOpa CEpHON KHCITOTHI.

20.KauecTBeHHas peakius Ha CyIb(aT-uoH.

21.PaccMoTpeHre 00pa3IioB MPUPOTHBIX CYJIb(aTOB.

22 .MI3MeHeHue OKpacKu MHIMKATOPOB B pacTBope (GochOpPHOM KHCIOTHI.

23.KauectBeHHas peakius Ha pocdar-uoH.

24.Onucanue HU3NUECKUX CBOMCTB 00pa3ioB MpUPOIHBIX (hochaToB.

25.AncopOuust yriiém pacTBOPEHHBIX BEIIECTB.

26.B3aumopneiictBue okcuaa yriepoaa (IV)c pactBopom rugpokcuia Kaiablius ¢ 00pa3oBaHreM KapOoHaTa M TMJIpoKapOOHaTa KaJlbLIUA.



27.Pa3noxxenue ruipokapOOHATOB MPU HATPEBAHHH.

28.KauecTBeHHas peakiys Ha KapOOHATHI.

29.0nucanne PU3NIECKUX CBOMCTB 00pA3IIOB MPUPOIHBIX KapOOHATOB.
30.03HakomIIeHHE ¢ 00pa3aMu MPUPOIHBIX U MCKYCCTBEHHBIX CHUIIMKATOB.

HpaKTH‘IECKI/Ie 3aHATUA
2.Pemenne skcnepumeHTanbHbIX 3a1a4 «Hemeramner VI-VII rpynn u ux coenuHeHus».
3.Ilonyyenne ammuaka u u3ydeHue ero cBoiicts. KapOoHarsl.
4 PemeHue 3KkCiepuMeHTaIbHBIX 3a1a4u «Hemetamel [V-V rpynm u ux coefuHeHUS».

Tema 4. MHorooopasue BemecTs. MeTaJuibl M MX COeJHHEHUS
[lepBoHavanbHble NOPEICTABICHUS O METANIMYECKOW CBSI3M M METAUIMYECKOM KpHUCTauimueckod pemérke. OOmMe CBOWCTBA METAJJIOB:
KOBKOCTb, INIOTHOCTh, TBEPAOCTH, 3JEKTPO-U TEIIONPOBOAHOCTD, LIBET, «METAJUIMUECKUI» OJecK.
Meramibl Kak BOCCTAHOBUTENH: PEAKIMHU C KHUCIOPOJOM, PACTBOPaMHU KHUCIIOT, COISIMU. Pl akTUBHOCTH METaJIIOB.
[Ilenounbie metamibl. [losoxkeHne B NEPUOAMYECKOM cucTeMe xumudecknx snemeHToB J[.JMI. MenpaeneeBa, CTpoeHHE aTOMOB. XHMHUYECKHUE
CBOIMCTBA: B3aMMOJICHCTBUE C KUCIOPOAOM, TajJoreHamu, cepoil, BojoH, pactBopoMm cynbdara meau(lll). ['mapokcuasl menodHbIX METaIoB:
¢usnyeckue cBoicTBa, quccoruanysi. Coiau EeNI0UYHbIX METaJUIOB.
Kanpuwii. [lonoxxenue B nepuoanyeckon cucreMe xuMuueckux sneMeHToB .M. Menneneesa, ctpoenue aroma. dusnyeckue CBOMCTBA KalbIusl.
XVMHYECKUE CBOWMCTBA KaJbIUs: TOPEHUE, B3auMOACHCTBHE ¢ Boaod. Okcua Kaiblus: (PU3MYECKHE CBOKMCTBA, MOJIYYCHHE, B3aHMMOJCUCTBUC C
Bojoi. ['mapokcun kanpiust. Cosv KajabIysl.
Kéctrkoctp Bompl. CocraB mpupoaHbix Box. CBoiicTBa KECTKOW BoAbl. Bpemennas (kapOoHaTHas), MOCTOsSIHHAS (HekapOoHaTHas) U oOmas
HKECTKOCTh BOAbl. CrIOCOOBI yCTpaHEHUsI )KECTKOCTU BOJIBI.
Amomunuii. [lonoxxeHue B NEpUOJUYECKOM cucTeMe XHMUueckuX »dieMeHToB J[.M. MenneneeBa. ®Pusnueckue CBOWCTBA aAIIOMHUHHSL.
BzaumonenicTBue aIFOMUHUS € KUCIOPOJIOM, BOJOM, OKCUAMU METAJIOB, COJISIMU, PACTBOPAMHU KUCJIOT U IIEI0YEH.
Oxcup amomMuHus: pu3nyeckre CBoiCTBa, aMpoTepHOCTh. ['Mpoken ] amoMuHus: pU3HYecKkre cBOMCTBa, aMpoTepHOCTh. COMM aTFOMUHUS.
Keneso. Ilonoxxenue B nepuoauyeckoil cucreme xumudeckux anemenToB [[.M. MenneneeBa. Oco6eHHOCTH CTpOeHHUS aToMa xkeie3a. Dusnyeckue
CBOICTBa kene3a. Peakiuu xeses3a ¢ KUCIOPOAOM, XJIOPOM, CEPOM, paCTBOPaMU KHCIIOT-HEOKHUCIIUTENIEH, COJIEH.
Coenunenus xene3za(ll). Oxcun kenesa(ll): mnomyuenue; dusznueckue CBOWCTBa; peakuus ¢ pactBopamu kuciorT. ['mapokcun >xenesza(ll):
nojy4yeHue; (pu3nyeckre CBOMCTBA; B3aUMOJECHCTBHE C PACTBOpPAMM KHUCIOT, ¢ kuciaopogoM. Conu xenesa(ll):monydenue; BOCCTaHOBUTEIbHBIE
CBOMCTBA.
Coenunenus xene3a(Ill). Oxcun xeneza(Ill): monyuenue; pusuyeckue cBoiicTBa; peakuuun ¢ okcuaoMm yriepona(ll), pacTBopamu KHCIOT.
I'unpokcun xenesa(lll):momyuenue; puznyeckue CBOMCTBA; pa3oKeHNE IPU HarpEeBaHUU; B3aUMOJICHCTBHE C KUCIOTaMHU.
KauectBennbie peakiun Ha noH skere3a(ll) (c kpacHol KpoBsiHOM conbio) U Ha HOH xene3a(Ill) (¢ xEnToit KPOBSHOI CONBIO ¥ POIAHHUI-HOHOM).
CrmutaBbel. CrutaBel Jkemiesa: 9yryH u ctaiib. CritaBbl Meau: OpoH3a, JIaTyHb, Menbxuop. Jropamomunanii. CriiaBsl 30510Ta, cepebpa, miatuabl. Obmactu
MPUMEHEHHUS CIIaBOB.
JdeMoHcTpauuu



I'openue xenesa.

B3aumopeiicTBie 1UHKA ¢ paCTBOPOM COJISTHOM KUCIOTHI. BeITecHeHHe Meau xene3oM u3 pactBopa cynbdara meau(ll). lopenue natpus.
BsaunmopeiicTBre HaTpus C cepoii, BOI0H, KOHIIEHTPUPOBAHHBIM PACTBOPOM COJISTHOI KHCIIOTHI, pacTBOpoM cyibdara meau(1l).
BzaumoneiictBue kanplus ¢ Bogoii. I'amenue Heraménon n3sectu. CBONMCTBA )KECTKOM BOJLI.
«AmomMuHueBas 0opoja». B3auMonelicTBUe amOMUHUS C BOJAOU. AITFOMOTEPMHUSI.
MexaHnnueckasi IpOYHOCTh OKCHIHOM MIEHKU aTtoMUHUS. ['opeHue xenesa B Xjope.
BzaumopeiicTBue xenesa ¢ cepoil.

[TaccuBrpoBaHue *kene3a KOHUEHTPUPOBAHHON a30THOW KUCIIOTOM.

JlaGopaTopHbie ONBITHI

31.0nucanne GuU3NIECKUX CBOKMCTB 00Pa3I[0B METAJLIIOB.

32.Psi akTHBHOCTH METAJIJIOB.

33.PaccmotpeHne 00pa3lioB MPUPOJHBIX COSTMHEHHUM MIETIOUYHBIX METaJLIOB.

34PaccmotpeHre 00pa3IioB MPUPOIHBIX COSAWHECHHUN MICIIOYHBIX METAIIIOB.

35.AMbOTEPHOCTD THAPOKCHIA ATTFOMUHUS.

36.B3aumogeiictBue xenesa ¢ pactBopoM cynbdara meau(ll).

37.Ilonyuenue cynbara xemnesa(ll).

38..INomyuenne ruapokcuaa xemneza(ll).

39.ITonyuenue ruapokcuma xemnesa(lll).

40..Bzanmopeiicteue tuapokcuna skene3a(lll) ¢ pacTBopoM CONSTHON KHCIIOTHI.

41 KauectBeHHas peakuus Ha nonsl sxene3a(ll).

42. KauecTBeHHBIC peakiuu Ha noHbI xene3a(lll).

43.03HakoMieHue ¢ (PU3MYECKUMU CBOMCTBAMU METAJUIOB M UX CILIABOB.

IMpakTuyeckue 3aHATHS

5.00mme XuMUYecKiue CBOWCTBA METAJIIOB.

6.Pemenne axcriepUMeHTATBHBIX 337124 «METalTbl U UX COCTMHEHUSD).

3. TEMATHYECKOE INTAHUPOBAHUE
¢ YKa3aHHEM KOJIMYeCTBA YaCOB, OTBOAUMBIX HA OCBOCHHE KAMKI0H TeMBbI.

TemaTuyeckoe niaHupoBaHue 8 Kiaacc

No Tema ypoka ‘ OCHOBHBIE BUJIbI AESTETBHOCTH
Pasznen 1. BBEAEHUE B XUMMUWIO (16 gacos)
1 [Ipeamer xumun Paznuuars npeameTsl U3ydeHus eCTECTBEHHBIX HayK.
2 Xumudaeckas J1adbopatopust 3HaTh HA3HAUYCHHUE OCHOBHBIX MPEAMETOB JIa0opaTopHOro oOopynoBanwus. [loHnMaTs HEOOX0IMMOCTh




BBITIOJTHEHUS MpaBuJjl Oe30nmacHoi paboThl B XUMU4eckoi 1adboparopun. OObICHATH POJIb
SKCIIEPUMEHTA B MO3HAHUU MUpa.

3 [IpakTuueckas padora Nel BoinonHATe npocTeiiine MaHUITYIISIIUY ¢ J1a00paTOPHBIM 000pyAoBaHUEM B xoje. DUKCUpPOBaTh
«O00opyI0BaHNE XUMUYECKOU HaOJIIO/ICHUS B TETPAIH.
J1a00paTOPUM»
4 HucTele BelecTBa U CMECU HaGmoate CBOICTBA YHCTOTO XJIOPUA HATPHS U YUCTOTO OKCUIA KPEMHUS, COXPaHECHUE CBOMCTB
KOMITOHEHTOB B CMECH, MAaHUITYJISIIUN YYUTEIIS IPU pa3fesieHnu cmeceil. OnuckeiBaTh HaOI01aeMble
CBOMCTBA BEILIECTB.
5 [IpakTuueckas padorta Ne2 Pa3nuuarh NOHATHS YMCTOE BEIIECTBO U CMECH BEIIECTB. BHINOIHATh MAHUIYJISLUH 110 Pa3ACIICHUIO
«Pa3nenenue cmecein» TeTepOreHHOM CMECH B XOJI€ MPaKTUIeCKoi paboThl. DUKCUPOBATH HAOIIOICHNS B TETPAIN
6 [IpeBpaiienue BeniecTs Habmonate gemMoHcTpUpyeMble yuuteaeM pU3ndeckue siBIeHUs, XUMUYecKre peakiuu. OnuchBaTh
HaOJI01aeMbIe CBOMCTBA BemecTB. PUKCHPOBATH B TETPAIN HAOIIIOJaeMble TPU3HAKH XUMHYECKUX
peaKIuid.
7 [IpakTuueckas padora Ne3 Pazniuath Qusnueckue BICHUS U XUMUYECKUe peakui. OOBsSCHATh MPU3HAKH XUMUYECKUX
«[Ipu3HaKy XUMUYECKHUX PEAKIHil» | peakuuid Kak PU3ndecKue siBICHUs, COIIPOBOXKIAIOIINE IPEBPAIICHHE BEUIECTB IPYT ApYra.
OcyiecTBIATh XUMUYECKHE PEaKLMU B XOJ€ MpaKkTuueckoi padboTsl. GUKCHpoBaTh HAOIIOACHMS B
TeTpaau
8 XUMHYECKUH IIEMEHT Pa3znuyath noHATHS aTOM, MOJIEKYJ1a, XUMUYECKUH 351eMeHT. OOBICHITh HEOOXOIUMOCTh
WCIIOJIb30BAaHUSI 3HAKOB XUMUYECKHUX AJIEMEHTOB, MPOUCXOXKACHNE 3HAKOB XUMUUYECKHUX AJIEMEHTOB
9 Xumuueckue GopMyIibl Hab6mronaTe usuveckre CBONCTBA BEIIECTB NP BHITIOJIHEHUH JIA00paTOpHOTO orbiTa Nel.
CocTaBnarh (HopMyIIbl BEHIECTB MO U3BECTHOMY MX KaYECTBEHHOMY U KOJIHYECTBEHHOMY COCTABY.
10 [IpocThie U COXKHBIE BEIIECTBA Paznuyath MoHATHS MPOCTOE BEIIECTBO U CIIOKHOE BerecTBO, O000IIATh MOHATHS POCTOE U
CIOHOE BeriecTBo. HabmonaTh Gu3ndeckie CBOMCTBA BEIIECTB MPH BBIOJIHEHUHU J1a00paTOPHOTO
onbiTa Ne2. CocTaBITh HA3BaHHSI OMHAPHBIX COSUHEHUN TTO M3BECTHON (hOpMYyJie BEIIECTBA
11 MaccoBast 10711 XMMHUYECKOTO Pa3znuyath noHATHS Macca, OTHOCUTENbHAs aTOMHAsi Macca, OTHOCUTENIbHAs MOJIEKYJIsIpHasl Macca.
3JI€MEHTA B BEUIECTBE 0O060061maTe MOHATHS Macca, OTHOCUTEIbHAsI aTOMHAs Macca, OTHOCUTENbHAS MOJIEKYIIsIpHas Macca.
PaccunThIBaTh OTHOCUTENBHYIO MOJIEKYJISIPHYIO Maccy BEILIECTBA 10 €ro ¢GopMyJlie, MacCOBYIO JIOJTIO
XMMHUYECKOI0 JIEMEHTA B CJI0)KHOM BEIIECTBE.
12 BanentHocts CpaBHeHME COJepKaHMs TIOHSTHS BaJICHTHOCTh B XUMUH U S3BIKO3HAHWU. MoiennpoBaHue MOJIEKYJT
OMHAPHBIX coequHeHMt. OnpeneNsITh BAICHTHOCTH aTOMOB B OMHAPHBIX coeMHEHUIX. ONHUCHIBaTh
MPOCTEHINNE BEIIECTBA C MOMOIIBI0 XUMUYECKUX (hopmya. ONUCHIBaTh Ka4€CTBEHHBIN 1
KOJIMYECTBEHHBIM COCTAB MPOCTEUIINX BEIIECTB M0 MX XUMHUECKUM (HOpMyIIaM.
13 XUMHYECKUE YPAaBHEHHUSI Hab6mronaTe n onuckiBaTh ONbITEL. OUKCHPOBATH B TETPAAH B XOJI€ BHITIOJHEHHUS JTA00OPATOPHOTO

omnbITa No4, Pa3nuarh NOHATHUS NHICKC, KOB(I)(I)I/ILII/ICHT; cXeMa XMMHYECKOM pCaKku, YypaBHCHHUC




XHUMHYCSCKOHN pEaKknuu.

14 | ATomHO-MOMNeKysipHOE yueHre B | O0001aTe u3yuyeHHble B TeMe | MOHATHS B BU/I€ OCHOBHBIX IOJIOXKEHUN aTOMHO-MOJIEKYIISIPHOTO
XUMUHU YUCHMSL.
15 [ToBTOpenue u 06o0IIEHNE PaznuuaTh npenMeTsl H3y4eHUsl €CTECTBEHHBIX HAYK, U3y4eHHbIE MOHATHA. HabmonaTh 1 OnucheIBaTh
BellecTBa, Xumuueckue peakiuu. Coctapisith popmysbl. [IpoBOAUTE pacyeThl.
16 Konrponbnas padora Nel [TpumMeHsTh nosydeHHbIe 3HaHUs U chOPMUPOBAHHBIE [T PelIeHHUs Y4eOHBIX 3a1a4.
Paszea 2. BAYKHEHIIUE KJACCHI HEOPTAHUYECKHNX BEIIECTB (24Y)
17 IIpocTsle BemecTBa MeTaILIbI U Habmronate ¢pusnveckne CBOWCTBA BEUIECTB B XO/1€ BHINOJIHEHHS 1JAOOpaTOPHOTo orbita No5.
HEeMeTaJlJIbl PaznnuaTh OCHOBaHMs!, HA3BaHUsI IPOCTHIX BEIECTB U XUMHUECKUX JIEMEHTOB.
18 Kucnopon Habuto1aTh onbITh B X0/I€ BBINIOJIHEHUS 1a00paTopHOro onbita Ne6. OnucsiBaTh IpEeBpaILCHUS
BEIIECTB C MOMOIIbIO YPaBHEHUH XMMUYECKUX peakluil, (pu3ndeckue CBOWCTBA BELIECTB [0 IUIAHY.
19 | Xumnueckue cBoiicTBa kuciopoaa | HabGmronaTs onbiTel. OMHUCHIBATH MPEBPALICHUS BEIIECTB C TOMOIIBIO YPAaBHEHHIA XUMHUYECKIX
peaKIuid.
20 [Ipaktrueckas padota Ned Ocy1iecTBISTh MPEBPAIIECHUS BEIIECTB B XOJI€ MPAKTUYECKON paboThl. DUKCUPOBATH HAOIIOICHUS B
XUMHUYECKUE CBOICTBA KUCIOPOAA | TETpau.
21 Oxcuppl OnwuceIBaTh BHEMIHUH BHJI IPUPOJAHBIX OKCUIOB M COCTABIIATH UX (POPMYIIBI B XO/I€ BBIITOJIHEHUS
nabopaTopHoro onsita Ne7
22 [Ipoctsle BemecTBa. Bogopon Ha6umonate onbIThl. OCyHIECTBIATH MPOBEPKY raza Ha YUCTOTY. OOBACHATH NPUHLIUI PAOOTHI
anmnapara Kunna u npu6opa J[.M. Kupromunna. CpaBHHBaTh METOABI COOMpaHUs KUCIOPOAa U
BOJIOPOJIA.
23 | XuMu4eckre CBOHCTBA BOJOPOAA Habuoate onbITel. ONMCHIBaTh IPEBPAIICHUS BEIIECTB.
24 | IIpakTnueckas pabota Neb HccnenoBath cBoiicTBa Boopoia. PukcupoBaTh HaOIIOAEHUS (GOPMYIHPOBAThH BHIBOJIBI U3
XHMMHYECKUE CBOMCTBA BOAOPOIA MIPaKTU4YECKOH pabOTBHI.
25 Oxcunp Booposa - Boja Habmtonate onbIiTel. OOBACHATH NPUHLUN JICHCTBUS YCTAaHOBKHU ISl IEPETOHKHU BOJIBI,
aBTOMATHYECKOT0 TUCTHILISTOpA.
26 | BzaumopeiicTBUE BOABI C Habmtonate onbiTel. @UKCHpOBATH HAOIIOAEHUS (POPMYITUPOBATH BHIBOIBI.
MeTaJlJIaMi
27 B3aumopeiicTBue BoJpl ¢ OKCUAAMHU | BbIIBUraTh THIIOTE3bI O BO3MOYKHOCTH B3aMMOJEHCTBHS OKCHJIOB METAJUIOB C BOJIOM Ha OCHOBE
METaJIJIOB JaHHBIX TaOnuLbl pacTBopuMocTU. HabmonaTh onbiThl. OCyIIecTBIATh MPEBpaIleHNEe BEIIECTB B
xojie JabopatopHoro onbiTa Nel(. @ukcupoBath HaOII0AEHUS POPMYIUPOBATH BHIBOJIBL.
28 | BzaumogpeiicTBUE BOBI C OKCHIAaMH | PaznuuaTh MOHSTHS THAPOKCHI, KUCIIOTa, OCHOBaHHe. CpaBHUBATH TIOBEACHNE HHIUKATOPOB B
HEMETAIJIOB pa3HBIX cpellax B XO/1€ BhINOIHEHHs JabopaTopHoro onbita Nel 1.dukcupoBaTh HaOMIOACHUS
(hopMyIupoBaTh BHIBOJBI.
29 CocTaB KUCIOT. Habmtonate onbiTel. CpaBHMBATH NOBEJICHUE MHIMKATOPOB B PA3HBIX CPEAax B X0JI€ BHIOJIHEHHUS




naboparopHoro ombita Nel2.MccnenoBars pacTBOPUMOCTB COJICH U Cpesiax B XO/I€ BBIITOTHEHUS
naboparoproro onbiTa Nel3. @ukcupoBars HaOIIOAEHUS POPMYIUPOBATH BHIBOIBL.

30 CBoiicTBa KUCIOT BriaBurate runotesbl 0 BO3MOXHOCTH NPOTEKAHUSI XUMHUECKOM pEeaKIIMU MEX1y paCTBOPAMHU KUCIIOT
Y MeTaJJIaMH Ha OCHOBE TIOJIOKEHHUSI METAJIOB B Psily aKTUBHOCTU. HabtogaTh OMBITHL.
OukcupoBath HabIOAEHUS POPMYITUPOBAThH BBIBOIBL. [IpencTaBisaTs HHPOpPMALIHIO O CBOMCTBaX
BEIIECTB B TAOIMYHON Popme.
31 [IpakTuueckas padorta Ne6 HccnenoBath xuMudeckue cBorcTBa Kuciot. GukcupoBaTh HaOMIOACHUS (DOPMYITHPOBATH BHIBOABI U3
«XMMHUYECKHUE CBOMCTBA KUCIIOT» MPAKTUYECKON pabOTHI.
32 CBoiicTBa OCHOBaHUI BoiaBurats 1 000CHOBBIBaTh MPEAJIOKEHUS [0 BIOOPY OCHOBaHUH Kiaccudukanuu. Habmonats
onbIThl. CaMOCTOSTENBHO IPOBOJAUTh XMMHUECKUN IKCIIEPUMEHT
33 CBoiicTBa OCHOBaHUI CocTaBisATh aNropuT™ ACHCTBUIN MO ONPEAECICHUI0 KUCIOTHO-OCHOBHOI'O XapaKTepa HEPACTBOPUMOTO
rupokcuaa. CaMoCTOATENbHO IPOBOAUT XMMUUECKUN IKCIIEPUMEHT, IPEyCMOTPEHHBIH
nabopatopHbIM onbIToM Ne 16. @ukcupoBath HaOIIOAEHUS U (POPMYITHPOBATH BHIBOBI U3
HaOJII0JAaEMBIX OIIBITOB.
34 CBoiicTBa coyen Hccnenosats, XUMHUYECKHE CBOMICTBA COJIEH.
35 CaoiicTBa conei BoiaBurats u 000CHOBBIBaTh MPEAJIOKEHHUS IO BBIOOPY OCHOBaHUH Kinaccudukanuu. Habmonars
onbIThl. CaMOCTOSTENBHO IPOBOUTH XUMHUECKUN IKCIIEPUMEHT
36 CBoiicTBa aM(OTEpHBIX CocTaBiATh aIrOpUTM AEUCTBUM MO ONPEIEICHUIO KUCIIOTHO-OCHOBHOT'O XapaKTepa HEPACTBOPUMOIO
TUAPOKCH]IOB ruapokcuaa. CaMoCTOATENbHO IPOBOJAUTH XMMHUECKUN IKCIIEPUMEHT, PEyCMOTPEHHBIH
nabopaTopHbIM onbITOM Ne 16. @ukcupoBaTh HaOMIOACHUSA U (POPMYITUPOBATH BHIBOJIBI U3
Ha0JI10/1a€MBIX OTIBITOB.
37 I'eneTnyeckuii psg TUIIMYHOTO O06001aTh MOJTy4eHHbIE 3HaHUS 00 OCHOBHBIX KJIACCAX HEOPTaHUYECKHX COEIUHEHHH.
MeTajua CaMocCTOsATENbHO TPOBOAUTH XMMHUECKUN SIKCIIEPUMEHT, IIPEyCMOTPEHHBIN Ja00PAaTOPHBIM OIBITOM
Ne 17. dukcupoBaTh HaOMOJeHUS U (OPMYJIMPOBAThH BBIBOJIBI U3 HAOIIOAAEMBIX OIIBITOB.
38 I'eneTnyeckuii psg THIIMYHOTO 0O06001maTh MoJy4eHHbIE 3HAHNU 00 OCHOBHBIX KJIacCaX HEOPTraHUUECKUX COEAMHEHUH.
HeMeTajuia CamocToATeNbHO MPOBOAUTE XUMUUECKUH 3KCIIEPUMEHT, ITPETyCMOTPEHHBIN 1a00paTOPHBIM OIBITOM
Ne 18. @ukcupoBarh HabOIeHUS U GOPMYITUPOBATH BHIBOJIBI U3 HAOIIOAAEMbIX OMBITOB.
39 [ToBTOpenue u o6o01IEHNE KnaccuguupoBaTh n3ydeHHbIE BEIIECTBA IO COCTABY U CBOMCTBAaM. XapaKTepH30BaTh COCTAB U
CBOMCTBA BEIIECTB OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCTMHEHNN.
40 KontposnbHas pabora Ne2 [TpuMeHsTH MoJTydyeHHbIE 3HaHUs M chOPMUPOBAHHBIE YMEHHUS JJIsl pEHIeHUs] YUeOHbIX 3a/1au.
Paznea 3. MEPHOJUYECKHA 3AKOH U NMEPHOJIUYECKASI CUCTEMA XWMHWYECKHX SJIEMEHTOB JI.1.
MEHAEJIEEBA. CTPOEHHUE ATOMA (13 4)
41 [lepBoHauanbHble npeacTaBiaeHus o | OnpenensiTb NOHATUS «XUMUYECKUN AIIEMEHT», «M30TOI», «U30TOIUM», «ITIEKTPOHHAS 000JI0UKa»,

CTPOEHHH aToMa. DJIEKTPOHHBIE

«QIJIEKTPOHHBIN CIIOWN», «IIPO aTOMay.




000JIOUKH aTOMOB

42 3aKOHOMEPHOCTH U3MEHEHUH B Pa3nuyarh NOHATHS «3JIEKTPOHHBIN CIIOW» U «BHEIIHUM 3JIEKTPOHHBIN CIION». MoaenupoBaTh
CTPOEHUU 3JIEKTPOHHBIX 000JI0YEK | CTPOSHHE ATOMOB JIEMEHTOB MaJIbIX MEPHOOB. M3ydaTh 3aKOHOMEPHOCTH U3MEHEHUS YHCIIa
aToma 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIOE HA MOJIEIISIX aTOMOB.

43 EctecTBeHHO-Hay4Has OnpenensaTs CylIECTBEHHbIE U HECYLIECTBEHHbIE OCHOBAHUS KJIacCU(UKALUN XUMUYECKUX
KJ1accu(UKaLus XUMHUIECKUX 3JIEMEHTOB. Pa3znuyaTs NOHATHUSA «IIEpUOANYECKAs CUCTEMA XUMUYECKUX JJIEMEHTOB)» U
JJIEMEHTOB «epuoandeckas Tabauia XMMUYECKUX 2JIEMEHTOBY.

44 [Tepuoabt PazbsicHsTh pusmdeckuii cMbic HOMepa rnepuoia. CpaBHUBATHCTPOCHHE aTOMA C TIOJIOKEHUEM
XMMHYECKOI'0 3JIEMEHTA B NeproaAnyYeckoi Tabnuue (1o nepuosaam). Paznuuars MOHATUS «MaJIbIi
epruo» 1 «00JbIoi neproay. O6001IaTh MOHATHS «KMAIBIA IEPUOI» U «OOJIBIION MEPUOIY.

45 [IpakTuyeckas paGora Ne7. N3y4ars n3MeHEHHE CBOMCTB 'MAPOKCUI0B HEKOTOPBIX XUMHUUECKUX 1eMeHToB I nepruona B xone

«/3MeHeHne CBOMCTB T'HIPOKCUIOB | IpaKkTU4YecKoro 3aHaTusA Ne 7.Jlesate yMO3aKJIFOUEHHS O XapaKTepe U3MEHEHHs KHCIOTHO-OCHOBHBIX
C YBEJIMYECHUEM 3apsAJI0B ATOMHBIX | CBOIMCTB I'MJIPOKCUOB, 00pa30BaHHBIX XUMUYECKUMH 3JIEMEHTaMH OJIHOTro nepuoja. GukcupoBaThb
SAIep XUMMUYECKUX JJIEMEHTOBY HaOroAeHNs 1 POPMYITHUPOBATh BEIBOJIBI U3 HAOIIOIAEMBIX OTBITOB.

46 I'pynnbr PaznuuaTh NOHATHSA «TJIaBHAs MOATPYIIA», «I1000YHAs NOArpynna», «A-rpynna», «B-rpymnmnay.
O0600111aTh NOHATHS «TJIaBHAs MOArPYIIa», «1000UHas NOArpyNHIa», «A-rpynna», «B-rpynnay.
CpaBHuBaTh GU3NYECKUI CMBICI HOMEpA MepHoJia U HOMEpa IPYIIbI (s 3JIEMEHTOB INIABHBIX
noarpyni). OnpenensTh MoN0KEHHE XUMHUYECKOT0 JIEMEHTA B IIEPUOINYECKUX TaOINIIaX pa3HbIX
¢opMm. OnuCHIBaTh U XapaKTepU30BaTh CTPYKTYPY KOPOTKOM U ATMHHOM (opM nepruoaudecKoit
TaOJIUIBI.

47 IIepnonnueckuit 3aKoH Jlenatb yMO3aK/IHOYEHHUS O XapaKTepe U3MEHEHHS CBOMCTB XMMUYECKUX DJIEMEHTOB C YBEIIMUYEHUEM
3aps0B aTOMHBIX siiep. CpaBHUBATh U3MEHEHHUE CBOMCTB NMPOCTHIX BELIECTB U TUAPOKCUIOB
9JIEMEHTOB B MEPHOAAX U Ipynmax (AJs 3JIeMEHTOB IVIABHBIX MOATPYIII).

48 IIpenckasanue CBOMCTB Jlenatb NpearonokeHus O CBOMCTBAX XUMUUYECKUX JJIEMEHTOB U UX COCIUHEHUN Ha OCHOBE

XUMHUYECKHX IEMEHTOB M UX MTOJIOKEHUSI XUMUYECKOI0 AJIEMEHTA B IEPUOINYECKON CUCTEME.
COEIMHEHHUH Ha OCHOBE
MIEPUOTUYECKOTr0 3aKOHA

49 Hayunsiii mogsur JI.1. CTpyKTypHpOBaTh MaTepHal o )XU3HHU U JesTenbHocT [I.M1. MenaeneeBa; 06 yTBEp)KICHUU YYEHHS O
Menpeneena MEPUOIUYHOCTH.

50 [ToBTOpenue u o6o01IEHNE KnaccuuupoBaTh n3ydeHHbIE XUMHUUECKUE 2JIEMEHTHI U UX coenHeHnst. CpaBHUBATh CBOMCTBA

BEILIECTB, MPUHAUICKAINX K PA3HBIM KJIaCCaM; XUMUYECKHE 3JIEMEHTHI pa3HbIX rpynmn. Paznuyars
MIEPUO/IbI; TJIABHBIE M TOOOUHBIE TOATPYNNbl; A- u B-rpynnsl. MonenupoBaTh CTpoeHHE aToMa.
Onpenensite U3ydeHHble MOHATHSA. ONUCHIBATh U XapaKTEPU30BaTh CTPYKTYPbI IEPUOAUUECKUX
Tabau1l pa3HbIX (GopM. [lenaTh NpennoaokeHus 0 CBOMCTBAX XMMUYECKHX 3JIEMEHTOB U MX




COC,Z[I/IHCHI/Iﬁ Ha OCHOBCE ITOJIOKCHHUA XUMHYCCKOI'O 3JIECMECHTA B nepnozu/lqecxoﬁ CUCTEME.

o1 IToBTOpenue u 06o0IIEeHNE [TpumMeHsTH MoTydyeHHbIE 3HaHUS U C(POPMUPOBAHHBIE YMEHHS JUIsl PELICHUs y4eOHBIX 3a/1a4.

52 KontponbHas padora No 3

53 | AHanu3 KOHTPOJILHOW PabOTHI

Pazgea 4. KOIMMECTBEHHBIE OTHOIIEHUSA B XUMHMMU (11 YACOB)

o4 KonnuecTBo BemecTsa Pa3znnuarh BakHeNIME XapaKTEPUCTUKY BellecTBa. ONpenesaTh MOHATHS «KOJIMYECTBO BELIECTBAY,
«MOJIbY». PazbsacHATH (pu3ndeckuil CMbICH KO3()PULNEHTOB B YPAaBHEHUSAX XUMUYECKUX PEaKIUi.
OnuceiBaTh MpEBpPALICHNS BEILIECTB 110 YPaBHEHUAM XMMHUECKHUX PEaKLMH CpeICTBAMU
€CTECTBEHHOTI'0 (PYCCKOT'0 M/WJIM POAHOIr0)sA3bIKa. [IpoBOANTE pacuéThl KOJIMYECTBA BELIECTBA IO
M3BECTHOMY YHMCIIY YACTHI]; KOJIMYECTBA BEIIECTBA 10 YPABHEHUIO XMMHUECKON pEaKIIMH.

55 MousipHast macca Pa3znnyath NoHATHS «Maccay, «OTHOCUTENIbHASI aTOMHAasi Macca», «OTHOCUTEIIbHASI MOJIEKYJIIpHAs
Maccay, «MoJisipHas Macca». IIpoBoauTh pacu€Tsl Macchl BEIECTBA 110 U3BECTHOMY €0 KOJIMYECTBY U
oOpaTHbIe pacy€Thl.

56 Pacyertsl o ypaBHEHUAM PazpsacHATh puznyeckuii cMbICi KO3()PUIIMEHTOB B YpaBHEHUAX XUMHUECKUX peakuuil. ONuchiBaTh

XUMHUYECKHUX PEeaKIMi IIPEBPALICHUS BEILIECTB 110 YPAaBHEHUSIM XMMHUUECKHUX PEAKIIUI CPeIcTBaMU €CTECTBEHHOIO (PyCCKOTro

57 Pacyertsl o ypaBHEHUAM U/WIM pOAHOrO) si3bIka. [IpoBOIUTH pacuéThl Macchl OTHOTO U3 YYACTHUKOB XUMHUECKOHW PEaKLnu 110

XUMHUYECKHUX PEeaKIUi M3BECTHOM Macce JPYroro yyacTHHUKA.

58 3akoH ABOraJpo PaznuuaTh noHATHSA 00BEM, MOJISIPHBIN 00beM, MOJIIpHast Macca. Pa3bsCHATH CYITHOCTh 3aKOHA

59 3akoH ABorajapo ABOTrazipo ¥ U3y4EHHOTO CIEACTBUS U3 HETO. [IpoBOAUTE pacyeThl IIIOTHOCTH Ia3a Mo €ro MOJSPHOU
Macce U MOJIIpHOMY 00BbeEMY.

60 Pacuertsl o ypaBHEHUsIM Pa3bsicHsTh pusmueckuii cMbIca KO3(QPUIIMEHTOB B ypaBHEHUU peaku. ONuchIBaTh MpeBpallieHus

XUMHUYECKHUX PEAKIINH BELIECTB 10 YPaBHEHUIO peakuu. [[poBoauTh pacueTsl 10 XUMUYECKUM YPaBHEHUSAM MacChl OJJHOTO
13 YYaCTHUKOB XMMHUYECKOH peaklliy M0 U3BECTHOMY 00BEMY JIPYroro y4acTHUKA, HAXOSIIErocs B
ra3000pa3HOM COCTOSIHUM.

61 OObeMHbIE OTHOLIEHUS ra30B IpU | Pa3bsACHATH CYIIHOCTh OOBEMHBIX OTHOLIEHHH ra30B Kak cieIcTBUE U3 3akoHa ABoraapo. [IpoBoauts

XUMHUYECKHUX PEAKIMIX pacyeTsl 10 XUMHUYECKUM YPaBHEHUSIM C UCIOJIb30BaHUEM O00BEMHBIX OTHOILICHHUH I'a30B.

62 Pemenne pacueTHbIX 3a7a4 [IpoBOANTH pacyeThl M0 XUMUYECKUM YPaBHEHHSIM C UCIIOJIb30BAHHEM OOBEMHBIX OTHOIIEHUHN T'a30B.

63 Pemenue pacueTHbIX 3a7a4 IIpoBOAUTH pacyeThl 10 XUMUYECKUM YPaBHEHHSIM MACChI OJHOTO U3 YYaCTHUKOB XMMHUYECKOMN
peaxiuu N0 U3BECTHOMY 00BEMY IPYTrOro yYacTHUKA, HAXOSIIErocs: B ra3000pa3HOM COCTOSIHUH.

64 KonTponbnas pabora Ne 4 Ha ypoBHe yueOHBIX AeiicTBHi

Pa3nea 5. SAKVIIOYEHHUE (4 YACA)
65 [Ipeamer XxuMHYECKON HAYKH O060061maTe nojlyyeHHbIE 3HaHNA 00 00BEKTE U MPEAMETE ECTECTBEHHBIX HayK. Pa3bsCHATH IPUYMHBI

BO3HUKHOBEHUS B 001ecTBEe XeMopoouu. CTpyKTypHpOBaTh MaTepuai 06 00X MeTo1ax
€CTECTBO3HAHUS U CIIEIM(PHUIECKIX MeToax XUMHUH. DUKCHPOBATh X0/ BHIIOJTHEHUST W PE3YIbTaTH,




ACJIaTh BBIBOJBI U3 XUMHWYCCKHUX SKCIICPUMCHTOB B XO/JI€ BEIIIOJTHCHU A J'Ia60paTOpHOFO ombiTa Nel9,

66 HcTouHnky XUMHUYECKON [IpuBOAMTH apTyMEHTHI 3a U IPOTHUB UCIOIB30BAHUS PA3TUYHBIX HCTOYHUKOB HH(POpPMALIUU B
uHpopManuu KAaueCTBE HAYYHOI'O 3HAHUS.
67 IToBTOpEeHUE O0600maTh MoJy4eHHbIE 3HaHUS, COBEPIICHCTBOBATH YMEHHSI TPOBOIUTH PACUETHI 0 XUMUYECKUM
68 IToBTOpEeHUE YPaBHEHUSIM.
TemaTuyeckoe muIaHnpoBaHue 9 Kiaacce
Ne Tema ypoka | OcHOBHbBIE BHJIBI ISTENBHOCTH
Paznea 1. CTPOEHUE BEHIECTBA (7 YACOB)
KoBaneHnTHast cBs3b. MogenupoBaTb  MOJIEKYJbl B XOJE BBINOJIHEHHs JaOOpaTOPHOro omnbiTa. PaznuuaTh MOHATUSA
1 «MOJIEKyIsipHast (GopMysa», «JIEKTpoHHas ¢Gopmyina», «rpadudeckas (opmyna». OnpenensiTe
HIOHSITHSI «BAJICHTHOCTbY, «BAJCHTHBIE BO3MOYKHOCTH aTOMa»
2 XuMuyeckas CBsI3b MEXIY 0O06001maTh MOHATHS «KOBAJIEHTHAsl HENOJISIPHASI CBSI3bY», «KOBAJIEHTHAS NOJISIPHASI CBSI3bY.
aTOMaMHU Ppa3HbIX HEMETAJLIOB. OnpenensTs NOHATHE «JIEKTPOOTPULIATEIBHOCTD.
[IporHo3upoBaTh NOJSAPHOCTH CBA3M IO MOJIOKEHUIO XHMHUYECKHUX DJIEMEHTOB B  psAy
JIEKTPOOTPHULIATEILHOCTU
3 WNonnas cBs3pb OnpenensTh MOHATHE «CTENEHb OKUCIEHUSY. Pa3muyarh MOHATHS «BaJIEHTHOCTHY,
«3apsJ MOHa», «CTeNeHb OKHCIeHHS». CocTaBIsATh (OPMYJIbI HEOPraHMYECKUX COETUHEHHMH I10
BAJICHTHOCTSIM M CTEMNEHSM OKHCJIEHMs, a TaK € I0 3apsjaM HOHOB, YKa3aHHbIM B TalOiule
pacTBOPUMOCTHU KHUCIIOT, OCHOBAHUI U COJIEH.
4 CreneHp OKMCIIEHUS aTOMOB. OnpenensTb NOHATHE «CTENEHb OKUCICHUSI.
Pasmuuars MOHATHS «BAJICHTHOCTBY, «3apsii] HOHA», «CTENEHb OKHCIEHUS.
CocTtaBnsaTh GOpPMYIIbl HEOPTaHUUYECKUX COEIMHEHUN IO BAJIEHTHOCTSIM M CTENEHSIM OKUCICHHS, a
TaK ke 10 3apsJaM HOHOB, yKa3aHHBIM B Ta0JIMII€ PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH.
PaccuuThiBaTh MaKCHMaJbHYI0 M MHUHUMAJIBHYIO CTENIEHH OKHCIIEHHS aTOMOB IO IOJIOKEHMIO
XUMHYECKHX DJIEMEHTOB B MEPUOAUYECKON Taliuile; Mo MOJEKYJIIpHOH ¢opMyne OWHAPHOTO
COEJIMHEHUS
5 Kpucrannnueckue pemierku Pazmuars NOHATHA «MIOHHAsI KPUCTAIUIMYECKAsT PEIIETKA», «MOJEKYJISIPHAS KPUCTAJUTMYECKAsT PEIIETKaY,
«ATOMHAsl KpUCTaUIMYECKas peleTka». M3ydarh pacronokeHue 4acTul] B MOJAENSAX KPUCTAUTMYECKUX
PEMIETOK BEIIECTB, IEMOHCTPUPYEMBIX yunTeseM. OnuchiBaTh (PU3NUECKIE CBOMCTBA BEIIECTB C Pa3HBIM
THIIOM KPUCTAITMYECKON pelETKH BXOJIE BBIIOIHEHHS JJAOOPAaTOPHOTO OMBITA
6 KonTponbnas pabora Nel [TpuMeHsITh MoTydeHHbIe 3HaHUs U ¢(hOPMUPOBAHHBIE YMEHUS JJIs pellleHus] y4eOHbIX 3a/1ay.

AHau3 KOHTPOJIBHON paboThI




Pazea 2.MHOI'OOBPA3UE XUMNYECKHNX PEAKIIMHM (11 YACOB)

8 OxucanTensHo- Onpenenarb  MOHATHE «OKHCIEHHUEY, «BOCCTAHOBJICHUEY, «OKUCIHUTEIIbY,

BOCCTAaHOBUTEJIbHBIE PEAKLIUU. «BOCCTAaHOBHTENDY», «OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE peakium». OOOCHOBBIBATH  HEBO3MOKHOCTh
CYIIIECTBOBAHUSI TOJBbKO peaKIMid OKUCIICHUs, peakluil BOcCTaHOBIEeHUs. /lenaTh yMO3akIroueHus o
POJIM BELIECTB B OKHUCIIUTEIIbLHO-BOCCTAHOBUTENBHBIX PEAKIIMAX

9 CKopocTh XUMHUYECKUX peakuuil | OnpenensiTb MOHATUS «MOJSIpHas KOHIIGHTpAIHs, «CKOPOCTh XUMHYECKON peaKium,
«karanuzatop». PasnmuuaTe TOHSATHS «CKOPOCTH» B ¢GU3MKe W XuMHuH. HaOmogatb OMBITHI,
JEeMOHCTpUpyeMble  yuuteneMm. lccienoBaTh 3aBUCMMOCTh CKOPOCTH XHMHMUYECKOH peakuuu OT
yCIIOBUHM €€ MPOBEACHUSI B XOJE BBIINOJHEHUS JJTAOOPATOPHBIX ONBITOB. DUKCUPOBATH PE3YJIbTAThI
HaOJI0/IEHUN U JIeNaTh BBHIBOJIbI U3 MPOBEAEHHBIX YKCIEPUMEHTOB

10 OobpaTumble xumuueckue | OnpenensaTh MOHATUS «HeoOpaTuMash XMMMUYECKas peakuus», «o0paThMas XUMHUYECKas peaklus»,

peaxiuu. «XUMHUYECKOE PaBHOBECHUEY.
0O06001maTh NOHATHS «HEOOpAaTUMasi XUMHUECKAsl peakusa», «00paTuMas XUMHUECKast peaKus».
Paznuyarh NOHATUS «IMHAMUYECKOE PAaBHOBECHUEY, «CTATUUECKOE paBHOBecuey». HabmoaaTh OmbIThL,
JeMOHCTpUpyeMble  yuuTeneM. DUKCHUPOBATh pPe3yibTaThl HAOIIOACHWUH M JenaTh BBIBOJBI U3
MPOBEIEHHBIX SKCIIEPUMEHTOB
11 DNeKTpOoIUTHYECKAS OnpenensaTb MOHATHUA  <QJIEKTPOIUT»,«HEIIEKTPOIIUTY, «AJIEKTPOIUTUYECKAsT AUCCOLMALIMS, «CUIa
qucconuanus anekTposTay. KOHKpeTH3upoBaTh MOHATHE «HOH». O000IATh MOHATUS «KATHOH» U «aHUOH.
Habmtonate OmBITBI, JeMOHCTpUpyeMmble yuuTeneM. DuUkcHUpoBaTh pe3ynbTaThl HAOMIOACHUM U
JIEJIaTh BBIBOJIBI
12 CaoiicTBa pactBopoB | HaGmoaTh  ONBITHL, JIEMOHCTPUpYEMbIE yunteneM. HMccnenoBaTh CBOMCTBAa pacTBOPOB
ANEKTPOJIUTOB AJIEKTPOJIUTOB MPHU BBIOJHEHUH J1a0OPATOPHOro onbiTa. GUKCUPOBATH PE3yNIbTaThl HAOMIOIEHUN U
JIEJIaTh BBIBOJIBI
13 [IpakTnueckas padora Ne 1 | MccnenoBarh yCloBHs TEUCHHUS PEAKIIMA B PACTBOPAX HJIEKTPOJIUTOB JI0 KOHIIA B XOJI€ TIPAKTUIECKOTO
«YcloBUsL TedyeHUs peakuuid B | 3aHATHA. DUKCHpOBaTh pe3yibTaThl HAOMIOAEHMN M JenaTh BBIBOABL XapaKT€pPH30BaTh YCIOBUS
pacTBopax  3JEKTPOJMTOB  JO | TEUEHHS peakluid 70 KOHIa B pacTBOpaX 3JIEKTPOIUTOB
KOHIIa»

14 Kucnots! 1 ocHOBaHUS [IpoBoauTh HAOMIOEHUS 3a TOBEJIEHHUEM BELIECTB B PAaCTBOPAX, 33 XHMHUYECKUMHU PEaKIUSIMHU,
NPOTEKAIOIMMU B pacTBOpax B XOJ€ BBINOJHEHUS  JaOOpaTOpPHBIX ONBITOB. PDUKCHPOBATH
pe3ynbTaThl HAOMIOEHUN M JielaTh BBIBOJABI M3 MPOBEAEHHBIX AKCIEepUMEHTOB. JlabopaTopHbie
ombITE Ne9, 10.

15 Conu [IpoBoauTh HaAOMIOJEHUS 3a TOBEJIEHUEM BELIECTB B PAaCTBOPAX, 3a XHMHUYECKUMHU pPEaKIUSMHU,

MMPOTCKAIOINIUMHU B pPaACTBOpAX B XOJAC BBIIOJIHCHUA na60paT0pH0r0 OIIbITA. (DI/IKCI/IpOBaTB




pe3ynbTaThl ~ HAOMIOACHWA U JledaTh  BBIBOABI W3  MPOBEAEHHBIX JKCIIEPUMEHTOB.
JlaboparopusriionbiTNel 1.
16 Knaccudukanus XUMHYecKUX | Pa3nnyath XMMHUYECKHE peaKIUu COeIMHEHUS, pa3lIOKEeHUs, 3aMelleHus, oOMeHa,
peakuuit AK30TEPMHUYECKHUE, OSHIOTEPMHUYECKHE, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE, KaTaIUTHYECKUE,
oOpatumble U HeoOpaTtumble. Pa3bsiCHATH 3aBUCHMOCTH BBIOOpAa OCHOBaHMM  KilacCH(UKAIN
XAMHYECKHUX peakiyii oT uener knaccupukarmu. HabmonaTh 1 OMUChIBaTh XUMHUYECKUE PEAKIIUU B
X0Jle BBIMIOJIHEHUSI J1abopaTopHOro ombiTa. OUKCHUPOBATH pe3yiabTaThl  HAOMIONEHUN U JeNaTh
BBIBOIBI M3 MPOBEAECHHBIX IKCNIepruMeHTOB JIabopaTtopHslii onbIT Ne 12,
17 [ToBTOpenue u 0606mmenue Temsl | O600IIATh MONMy4YeHHbIe 3HAHUA. [IpecTaBnsATh B3aUMOCBA3M  HM3YYEHHBIX TIOHATUH B  BHIE
2 CXEMBbI
18 KonTponbnas pabora No2 [TpuMeHsTh nony4YeHHbIe 3HaHHs 1 CQOPMUPOBAHHBIC YMEHHUS sl pelIeHus y4eOHbIX 3a/1a4
Pazgean 3. MHOI'OOBPA3HUE BEHIECTB. HEMETAJLJIBI U UX COEIMHEHMUA (28 YACOB)
19 OO0mmue cBOMCTBAa HEMETAIIIOB Hab6nronate ¢u3uveckne cBONCTBa HEMETALIOB (cepa, Ko, OpoM, KUCIOPO.).
M3yuaTh CTpOCHHS BENIECTB HA MOJIENSIX KPUCTAUIMYECKUX PEHIETOK aimMa3a u rpadura
20 I"anorensl HabmroaTh ¥ ONUCHIBATH XUMUYECKHE peakuuyu, JIEMOHCTPUPYEMbIE YUUTEIIEM.
OnuceIBaTh CBOMCTBA U3y4aeMBbIX BEIIECTB HA OCHOBE HAOIIOCHUI 3a X MPEBPAIICHUSIMH.
XapakTepu30BaTh IEMEHTHI IOATPYIIIbI aJIOT€HOB
21 X10poBOAOPOL u coisiHasg | HabmogaTh u onuchIBaTh XUMUUYECKHE peakuuyu, JEMOHCTPUPYEMBIE YUUTEIIEM.
KHCIIOTa W3ydarh cBOICTBa BELIECTB B XOJ€ BBINOJIHEHMs JaOOPAaTOPHBIX OMbITOB. ONHUCHIBaTH CBOMCTBA
M3y4aeMbIX BEIIECTB HA OCHOBE HA0JIOICHU 32 MX NPEBPALICHUSIMU
22 ®dtop, 6pom, Hox Habmto1aTh ¥ ONUCHIBATH XUMHUYECKHE peaxkiuu, JIEeMOHCTPUPYEMbIE YUUTEIIEM.
N3yuaTh CBOMCTBa BEIIECTB B XOJ€ BBINOJHEHMs J1a0OpPaTOpHBIX ONBITOB. OmNHCHIBaTH CBOWMCTBA
M3yJaeMbIX BEIIECTB HA OCHOBE HAOIIOICHHI 3a MX NpeBpanieHnsMu JlaboparopasieonbiTeiNe]5,16.
23 Kucnopon u cepa HaGnromate u  omnuceiBaTh  (hU3MYECKHE SBICHHUS M XUMHMUYECKHE pEaKIUH, JeMOHCTPUpPYEMbIe
yuuteneMm. OnuckeiBaTh CBOICTBa H3y4yaeMbIX BELIECTB Ha OCHOBE HAOJIOJAEHHH 3a uX
IIPEBpalICHUSIMU. XapaKTEPU30BaTh MIEMEHTHl INIaBHOM noarpynnsl VI rpynmst
24 Ceposoaopona. Cynbhubt Ha6nronaTe 1 onmuchIBaTh XUMHUECKHE peakuuu, JIEMOHCTPUPYEMBIE YUUTEIEM.
W3yuaTh CBOICTBa BEIIECTB B XOJ€ BBINOJHEHHs J1a0OpPaTOpHBIX ONBITOB. OmNHMCHIBaTH CBOWCTBA
M3y4aeMbIX BEIIECTB HA OCHOBE HAOIIOACHUH 3a UX npeBpamieHusMu. JlabopatopasieonsiTeiNel 7,18,
25 Oxcupl cepbl HaGnronaTe ¥ onMchIBaTh XMMUYECKHE peaKkiuy, JEMOHCTPUPYEMBIE YUUTEIEM
26 Cepnas KuCIOTa U €€ COIU HabmroaTe 1 ONUCHIBATD XUMUYECKHUE PEAKIIUH, IEMOHCTPUPYEMBIE YUUTEIIEM.

W3yuaTh cBOICTBA BEIIECTB B XO/€ BBHIIIOJIHEHUSI JTAOOPAaTOPHBIX OMBITOB.
OnuceiBaTh CBOWCTBAa H3y4YaeMbIX BELIECTB HAa OCHOBE HAOJIOJIEHUN 3a HMX MpPEBpaILCHUSIMU.
JlaGopaTopHbieonbIThINe19,21.
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[ToBTOpeHME M 0000IIEHNE

XapakTepHu30BaTh M3YyYEHHBIE XUMHYECKHE DJJIEMEHTBI II0 MX IIOJIOKECHHIO B IEPUOIUYECKON
cucreme. O600IIATh 3HAHUS U JETIaTh BHIBOJBI O 3aKOHOMEPHOCTSIX U3MEHEHHH CBOMCTB HEMETAIJIOB
B IIEpHOJaxX M TIpynnax IEepUOIUYECKOr cucTemsl. IIporHo3upoBaTh CBOMCTBA HEHW3YYCHHBIX
2JIEMEHTOB IaBHbIX noarpynn VI-VII rpynn Ha OCHOBE 3HaHUM O IEPUOANYECKOM 3aKOHE.

28 IIpaktnyeckas  pabora  Ne2 | [IpuMeHATH MOJydyeHHbIE 3HAHUS U C(HOPMUPOBAHHBIE YMEHUS JUISI PELIEHUS 3KCIEPUMEHTAIBHBIX
«Hemeramnpl 6-7 rpynn W MX | 3a1ad.
COEIMHEHUSI»
29 KontponbHast pabora Ne3 [TpuMeHSTH OJTyYeHHbIE 3HaHUS 1 C(HOPMUPOBAHHBIE YMEHUS JIJIsl pEIIeHUs YUeOHbIX 3a/au.
30 Azot u pochop HaGnronate 1 onMchIBaTh XMMUYECKHE peakuuu, JIeMOHCTpupyemMble yuurenaeM. CpaBHUBATh
XUMHUYECKYI0 aKTHBHOCTh aJZIOTPOITHBIX Moaudukanmii pochopa
31 AmMmHak HaGnronaTe ¥ onMchIBaTh XMMUYECKHE pEaKIMH, JEeMOHCTPUPYEMBIE YUUTEIEM
32 [Ipaktnueckass pabora Ne 3 | HMccinemoBaTh cBoiicTBa ammuaka. HaGmionath ©W  ONUCHIBATH XHUMHYECKHE peakiuu,
«ITonyuenue aMMHaKa U | IPEeIyCMOTPEHHbIE MPAKTUUECKUM 3aHATUEM. JlenaTh BbIBO/ABI M3 HAOIIOJEHUN 3a MPOTEKaHUEM
W3YyYECHHUE E€r0 CBOMCTB) XHUMUYECKUX PEAKIINHI
33 Oxcuppl a3oTa HaGnronate ¥ onuChIBAaTh XUMUYECKHE peaKIuH, JIEeMOHCTPUPYEMBbIE YUUTEIIEM.
KnaccugunmpoBarb OKCHJIbI 10 KUCIOTHO-OCHOBHBIM CBOMCTBaM
34 A3OTHas KUCIIOTAa U HUTPATHI HaGnronate ¥ onuChIBAaTh XUMUYECKHE peaKknuu, IeMOHCTPHUPYEMBIC YUUTEIIEM.
JlenaTb yMO3aKiIIOU€HHs O 3aBUCHUMOCTH HPOAYKTOB BOCCTAHOBIJICHHS a30THOM KHCIOTHI OT €€
KOHIICHTPAallMd W aKTUBHOCTH MeTayuioB. IIpeacraBisiTe nHPOpPMALKIO O TPUMEHEHUH HUTPATOB B
BUJIE CXEMBI
35 Baxneiimne coenquHeHus | M3ydaTte cBOMCTBAa BEUIECTB B XOJE BBINOJHEHUS JA0OpaTOpHbIX ONBITOB. [lpencraBisTh
dochopa uH(OpMaIKIo 0 MpUMeHeHUH GocdaToB B Buje cxeMbl JJaboparopHbleonbIThINe22—24
36 Yrnepon Habmto1aTh ¥ ONUCHIBATH XUMHUYECKHE peakuuu, JeMOHCTpupyeMble yuuteneMm. HalOmronars u
ONHUCHIBATh (PU3MUECKUE SIBJICHMSA, TNPOUCXOASIINE NpPU BBHINOJHEHUH JAOOPATOPHOIO OIbITA.
BbInBUTaTh TMUTIOTE3HI O CBOMCTBAaX BEIIECTB HA OCHOBE M3YYEHHUS MOJENEH MX KPHCTAJUIMYECKOTO
ctpoenus JJaboparopHbIHonbITNe2S.
37 Bonmoponusie coenuHeHus: | HaOmronaTh v OMUCHIBATH XUMUYECKHE peaKIuu, JIEeMOHCTPHUPYEMBIC YUUTEIEM
yriepoJa
38 Opranudeckue coeIMHEeHUs OnwuceIBaTh CBOMCTBA BEIIECTB HA OCHOBE HAOIIOJCHNUN 3a MX TPEBPANICHUSIMH, IEMOHCTPUPYEMBIMHU
39 Oprannueckue COeTMHEHUs y4HUTEIEM
40 Oxcupl yriaepoaa VccnenoBaTh CBOWMCTBA BELIECTB B X0JI€ BHIIOJHEHUS J1a00PATOPHBIX OMBITOB
41 YronbpHas KUCIoTa U €€ COJIU. VccnemoBaTh CBOWCTBA BEHIECTB B XOJI€ BHIMTOJHEHHS JTA0OPATOPHBIX OMBITOB26—29.
42 [Ipaktuyeckas  pabora  Ne4. | CocTaBisATh IUIAaH JKClepuMeHTa. MccnenoBaTh CBOWMCTBA BEIIECTB B XOJA€ IMPAKTUYECKOTO
«Kap6oHatei» 3aHATHS. DHUKCHPOBAaTh pe3yiabTaThl HAONIOJEHWH W  JleNaTh BBIBOJBI W3  MPOBEACHHBIX




SKCIICPUMCHTOB

43 Kpemuuii u ero coenvHenus OnuceiBaTh CBOMCTBA BEIIECTB HA OCHOBE HAOJIOEHUH 3a UX IPEBPAIICHUSIMHU, JEMOHCTPUPYEMBIMU
yuuTeneM. BpiIBUraTh THIOTE3bl O CBOWMCTBAaX BEUIECTB HAa OCHOBE H3Y4YEHHsS MoOJENed HX
KPUCTANTNIECKOr0 cTpoeHus. OmmchiBaTh (pu3nyYecKre CBOICTBAa BEUIECTB B XOJI€ BBIMOJHEHHS
nabopaTopHoroonbiTaNe3(0.
44 [ToBTOpEeHME U 06001IIEHNE CpaBHMBaTh CBOMCTBA M3Y4eHHBIX HemeTauioB V-V rpymm u ux coenmHenuid. [Iporno3uposartsh cBoiicTBa
Hem3ydeHHbIX 3eMeHToB |V-VII rpynnm u ux coemuHeHwid. XapakTepu30BaTh XUMHYECKHE 3JIEMEHTHI
raBHbx moarpymn IV-VII rpynm m ux coemmnenuit. OO0OmATh 3HAHWS W J€TaTh BBIBOABI O
3aKOHOMEPHOCTSIX M3MEHEHHs CBOICTB HEMETAJLIOB
45 [Ipaktuyeckas  pabora  NeS. | [IpuMeHsATH TOMy4YeHHBIE 3HAHUSA W CHOPMHUPOBAHHBIE YMEHHS JUIA pEIICHUS Y4eOHBIX 3amady
«Hemerannel 4-5 rpynn M HX | IPaKTHYECKOTO 3aHATUS
COEJTUHEHUS»
46 KonTponbnas paborta Nod [TpuMeHsITh noy4eHHbIe 3HaHHs 1 CQOPMUPOBAHHBIC YMEHHUS sl pelIeHus y4eOHbIX 3a/1a4
Pa3nea 4. MHOI'OOBPA3SHUE BEHIECTB. METAJLJIBI U UX COEAMHEHMUSA (17 YACOB)
47 O6mme ¢usnyeckne cBoiicTBa | JlaBaTh MOJIHOE ONMMCaHHWE HAONIOJAEMBIX (PU3UYECKUX CBOWCTB METAJJIOB Ha OCHOBE PE3YJIbTATOB
METaJIJIOB naboparopHoro ombiTa. JlenaTe yMO3akIIOYEHHS O CTPOCHHU METAUIOB Ha OCHOBE H3Yy4UEHUS
MoJieJel KpUCTAIUIMUECKUX peléTok. O000IaTh MOHATHS «MOHHAsl KPUCTAJUIMUECKas peIIETKay,
«MOJIEKYJIIpHAsl ~ KpUCTaJUIM4ecKas  pemérka»,  «UOHHAasg  KPUCTAJUIMYECKas  PEIIETKay,
«METAJUINYECKAsT KPUCTAJUINYECKAsT PEIIETKA»; «KOBAJICHTHAs HEMOJSAPHAs CBA3bY, «KOBAJCHTHAs
NOJIIpHAs! CBSI3bY», «MOHHAS CBA3bY, «METAJNINYECKas CBSA3bY
48 O6mue xuMuyeckue cBoMcTBa | ONMUCHIBaTH CBOMCTBA BEIIECTB HA OCHOBE HAOIOEHUH 3a UX MPEBPAIICHUSIMH, TEMOHCTPUPYEMBIMU
METAJIJIOB yuutenem. McceienoBath CBOWCTBa BELIECTB B XOJI€ BBINOIHEHUS JlabopatopHoro ombita. O000maTh
3HAaHUA O METaJlJIaX KaK BOCCTAHOBUTENSIX. /{enaTh BHIBO/BI O 3aKOHOMEPHOCTSAX U3MEHEHUSI CBONCTB
METAJIJIOB B IEPUOJIAX U TpYINIax
49 [Ipaktnueckass  pabora  Ne6. | [IpumeHsTH MOMydEeHHBIEC 3HAHUS U CPOPMUPOBAHHBIE YMEHUS IS PEIICHHS YUeOHBIX 33/1au MPAKTUUECKOTO
«O0mue XUMHYECKHE CBOMCTBA | 3aHATHSA
METAJIJIOBY
50 [[enounble METAIIIBI IIporHo3upoBaTh CBOMCTBa IIEJIOYHBIX METAJUIOB M UX COEIUHEHUH 10 MOJIOKEHNI0O XUMUUECKUX
AJIEMEHTOB B TEPHOJINYECKON crucTteMe. ONMMChIBaTh CBOMCTBA BEIECTB HA OCHOBE HAOMIOJCHUN 3a
UX TMPEBPAIIECHUSIMH, TEMOHCTPUPYEMbIMH YUuTeNeM; (pU3NYecKre CBOMCTBa 00pa3IoB MPHUPOTHBIX
COCTMHCHUH MIEJIOYHBIX METAJTIOBBXOICBBITTOTHEHUsTTa00paTopHOTOOTBITaNe3 3.
51 Kanpunit IIporno3upoBaTh cBoiicTBa MeTaluioB [[A-rpymnmel U UX COEAMHEHUH IO MOJIOKEHUIO XMMHYECKHUX

AJIEMEHTOB B NIEPHOINYECKOM cucTteMe. ONMUChIBaTh CBOMCTBA BEIICCTB HA OCHOBE HAOJIOICHUI 32 HX
MPEBPAIICHUSIMY, JEMOHCTPHPYEMBIMU y4HTeNeM; (U3MUYECKHE CBOWMCTBA 00pa3IOB MPUPOTHBIX




COCIMHCHUH KaJIbIIUs B X0JI€ BBIITOJIHEHHS JJa00paTopHOTOo orbiTa Ne34,

52 KectkocTs BOIbI OnucelBaTh CBOMCTBA JKECTKOM BOJbl Ha OCHOBE HAOJIIOJAEHUM ONBITOB, JEMOHCTPUPYEMBIX
yuuteneM. Pa3bsACHATh XUMHUYECKYIO CYHIHOCTb CIIOCOOOB YCTpaHEHMs >KECTKOCTH Bozbl. JlaBaThb
apryMEHTHPOBAHHYIO KPUTHKY PEKJIaMe CPEJICTB YMITYCHHUS BOJIBI

53 AnroMuHUR OnuceIBaTh CBOMCTBA BEIIECTB HA OCHOBE HAOJIOACHUH 3a MX MPEBPALCHUAMH, IEMOHCTPUPYEMBIMU
yuuteneMm. [IpencraBnsaTe HHQOpMAIMIO O CBOWCTBAX M3yYaeMbIX BEIIECTB B BHJIE CXEMBI

54 CoenuHeHus aIFOMUHUS OOBACHATh NPUYMHBI XUMHYECKONW HMHEPTHOCTH AQJIOMHUHHMS HA OCHOBE HAOJIOJEHMS OIIbITOB,
JeMOHCTPUpPYEMbIX  yunTeneM. OINUCHIBaTh CBOMCTBAa BELIECTB HAa OCHOBE HAONMIOICHHUH 3a HX
IPEBpALLCHUSIMU B XO/1€ BBIIIOJHEHUs Ja00opaTopHOro omnbita Ne3S5.

55 XKeneso OnuceiBaTh CBOMCTBA BEIIECTB HA OCHOBE HAOJIOEHUH 3a UX IPEBPAIICHUSIMH, TEMOHCTPUPYEMBIMU
yuuteneMm. VccienoBaTh CBOMCTBAa BELIECTB B XOJ1€ BBITOJHEHMs Ja00paTOpHOro onbiTa Ne36.

56 Coenunenus xenesa (11) WccnenoBath CBOMCTBA BEIIECTB B XOJI€ BHIMOJHEHUS JTA00pAaTOPHBIX ONbITOB No37,38.

S7 Coenunenus xenesa (111) VccnenoBaTh CBOWMCTBA BEUIECTB B XOJI€ BHIIIOJHEHUS JTA00OPATOPHBIX ONbITOB Ne39—42.

58 Cru1aBbl METAJIIIOB OnwuceiBaTh (U3MUECKUE CBOWCTBA CIUIABOB HAa OCHOBE HEMOCPEICTBEHHBIX HAOIIOACHUH U C
HCTIOJI30BAHUEM CITPABOYHOM JIUTEPATYPHI B X0/I€ BHINOJIHEHHS Ja00paTOpHOTO onbiTa Ne43

59 [ToBTOpenue u o6o01IEHNE OO600mary 3HaHUS M J€1aTh BBIBOJBI O 3aKOHOMEPHOCTSIX H3MEHEHHsI CBOMCTB METaUIOB B
nepuoJiaXx ¥ rpymnmax nepuoandecKoi CHCTEMBI.

60 MerTamibl ¥ UX COeIUHEHUS [TporHo3upoBaTh CBOMCTBAa HEM3YYEHHBIX 3JEMEHTOB M HUX COEIUHEHHH Ha OCHOBE 3HAHUU O
NEePHOANIECKOM 3aKOHE.

61 [Ipaktnyeckas  pabora  Ne7 | [IpuMeHsATh NOJy4YeHHBIE 3HAHUA U CHOPMHUPOBAHHBIE YMEHMS JUId pelleHus y4eOHBIX 3ajad

«MeTayibl ¥ X COSTMHEHHS» PAKTUYECKOTO 3aHATHS
62 KonTtposnbHast pabota Ne5 [TpuMeHSATH MoJTy4yeHHbIe 3HaHUS U CPOPMUPOBAHHBIE YMEHUS ISl PELIeHUs y4eOHbIX 3a7a4
63 AHanm3 KOHTPOJIbHON paboThI

Pazaen 5. SAKJIIOYEHHUE (5 YACOB)

64 Pemienue 3a1au [TpoBOIUTH pacueTsl IO XMMUYECKUM YPaBHEHUSM C UCIIOJIb30BaHUEM OOBEMHBIX OTHOIIEHUH ra3os.

65 Pemrenue 3amaq [TpoBOIUTH pacueThl MO XMMHUYECKHM YpaBHEHHSM MAacChl OJHOTO M3 yYacCTHUKOB XHMHUYECKON

66 Pemienue 3anau PEaKIMU 10 U3BECTHOMY 00BEMY IPYTOr0 Y4aCTHHKA, HAXOASAIIETrocs B Ta3000pa3HOM COCTOSHHUH.

67 IToBTOpeHune 0O060061maTh MOJTy4eHHbIE 3HAHUS.

68 [ToBTOpenue




