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IlosicHuTe/IbHASI 3alIMCKA
Pabouas nporpamMmma cpeHero (IOJHOro) 001ero oopa3oBaHus M0 XMMHH COCTABIIEHA
Ha OocHOBe DeJepalbHOro rocyAapCTBEHHOrO O0pa3oBaTEIbHOIO CTaHAApTa OOIIEro
oOpa3oBaHusA, a TaKXe OCHOBHBIX HAeW U mojoxxeHuid IIporpammbl pa3BuTHUd U
dbopMupoBaHUsl YHUBEPCATBHBIX YU€OHBIX NEUCTBUHN NJIsi cCpeaHero (MOJHOT0) O0IIero
o0Opa3zoBaHus.
B nanHOi mporpamMme MpOCIEKUBAECTCA MPEEMCTBEHHOCTb MEXKIY BHJAMHU
JEeSATENbHOCTH 00y4YaeMbIX, MNPEJYCMOTPEHHBIX MPOrpaMMOil OCHOBHOTO OOIIEro
oOpa3oBaHuMs M  BUJAMU  JIEATEIBHOCTH,  OOECIEUYUBAIOLIUX  pean3alrio
o0pa3oBaTeIbHOM TPACKTOPHH, CBSI3AHHOW C YIIIYOJNEHHBIM H3YyYEHUEM XHMHHU.
Copnepxanve naHHOW pabouel MporpaMMbl YUUTHIBAET HE TOJBKO MPEAMETHOE
collepKaHHe U BO3PACTHBIE TICUXOJOTUYECKHE OCOOEHHOCTH OO0ydaeMbIX, HO H
npoQUIBHYIO MOJATOTOBKY K O0OYyYEHHUIO B BBICIIEH IIKOJIE, B KOTOPOH XUMHUS SIBIISIETCS
pOPUITUPYIOMICH TUCITUTIIINHOM.
TeopeTnueckoe 1 SKCIEPUMEHTAILHOE COJIEpKaHUE Kypca U3y4aeTcsl Ha OCHOBE
MO3HABATEIBHON JEATENHHOCTU OOYYAIOIIUXCS: NMPUMEHSTh TEOPETUUYECKUE 3HAHUS
MOHSITHM, 3aKOHOB W TEOPUH XUMUM YTIYyOJEHHOTO YPOBHS IS MPOTHO3UPOBAHMS
CBOMCTB XMMUUYECKUX O0OBEKTOB U MOATBEPKACHUE ITUX MPOTHO30B MPHU BBHIMOTHEHUU
XUMHYECKOTO JKCIEPUMEHTA; IUIAHUPOBATh U MPOBOJUTH XUMUUYECKUM IKCTIEPUMEHT
Y MHTEPIIPETUPOBATH €T0 PE3yJbTaThl; YMETh XapaKTepU30BaTh M KIACCU(PUIIUPOBATH
XUMHYECKUE DJIEMEHTHI, BEIIECTBA M NPOLECCH; IOJIHO M TOYHO BBIPAXaTb H
apryMEHTHUPOBAaTh CBOIO TOYKY 3PEHHUS; HAXOAUThb HCTOYHHMKH, IOJIYy4aTh,
NPEJCTaBIATh U COOOIIATh XMMUYECKYI0 HH(POPMAIUIO B YCTHOM U MUCBMEHHOW peun
U Jp.
JaHHBIA KypCc TO3BOJIIET MOJArOTOBUTH OOYYAarOIIMXCA K OCO3HAaHHOMY U
OTBETCTBEHHOMY BbIOOpPY MPOECCHOHATBHON MOATOTOBKHM K MOCTYIJICHHIO B BY3, B
KOTOPOM XUMHUS SBISETCS MPOPUILHON AUCIUIIIMHON, YCHEIHOMY OOYy4EHHUIO0 B HEM
1 BbIOOpY MpodeccHi.
CornacHo 00pa3oBaTelIbHOMY CTaHIAPTY TJIaBHBIE Ueiu cpedHezo (R0IH020) 00uLe2o

06pa3oetmu}1 cocmoam:



1) B ¢GopMHUpOBaHHMM LEIOCTHOTO MPEJACTABICHHS O MHPE, OCHOBAaHHOTO Ha
MPUOOPETEHHBIX 3HAHUAX, YMEHUAX U CIIOCO0AX JESITEIHHOCTH;

2) B TNPHOOPETCHWH ONbITA PA3HOOOPA3HOW JCSATEIBHOCTH, OIBITA ITO3HAHUS
U CaMOTMO3HaHUS;

3) B MOArOTOBKE K OCYHICCTBICHHIO OCO3HAHHOTO BBIOOpA WHIWBUAYAIBHOM
o0OpazoBaTeIbHON WK NPOo(EeCcCHOHATBLHON TPACKTOPHUH.

H3yuenue xumuu na yenyoaéHHOM ypoeHe BHOCUT OONBLION BKJIAA

B JOCTH)KEHUE ITUX LieJiel cpeaHero (MmojiHoro) oOiiero oOpa3oBaHUS U HPU3BAHO

obecneuums:

1) dbopMupoBaHHEe HAYYHON KapTHHBI MHPa Ha OCHOBE CHCTEMbl XMMHUYCCKUX 3HAHHM
(XMMHUYECKON KapTHHBI MUPa) KaK €€ HEOThEMJIEMOTO KOMITOHEHTA,

2) BbIpabOTKE y OOydYalOmUXCS TYMAHHUCTHYCCKUX OTHOIICHHH U 9KOJOTHYECKH
IPAaMOTHOTO TIOBEJICHHUS B OBITY M TPYJIOBOW JESATEIBHOCTH, HPABCTBEHHOTO
COBEPIIEHCTBOBAHUS M PA3BUTHS JIMYHOCTH OOYUYAIOIIUXCS;

3) noHuMaHKUEe OOIIECTBEHHOW MOTPEOHOCTH y OOYyYaroIUXCs B Pa3BUTHH XUMHH U
XUMUYECKOU MPOMBIIUIEHHOCTH;

4) ¢dopmupoBaHUE Y OOYYAIOUIMXCS OTHOIICHHUS K XMMHH KaK BO3MOXHOH 00JacTh
npodeccroHaIbHON MOATOTOBKU M MIPAKTHYECKOMN JAeATEIbHOCTH;

5) ¢dbopmupoBaHHE YCIEUIHOTO ydYacTHs B IyOJUYHOM IMPEACTABICHUU PE3yJIbTaTOB
SKCIIEPUMEHTAIIBHOM W UCCIIEAOBATEIBbCKON AEATEIBHOCTH,;

6) ydacTrie B XHMHYECKUX OJIMMITHAJAaX Pa3IMYHBIX YPOBHEH B COOTBETCTBHH C
KEIaeMbIMU  pe3ylbTaTaMH U aJeKBaTHOW  CaMOOIICHKOM  COOCTBEHHBIX
BO3MOXXHOCTEH;

7) WCTONB30BaHUE XUMHUYCCKIX 3HAHUH JIJIs1 00BSICHEHUSI OCOOCHHOCTEH 0OBEKTOB U
IIPOLECCOB MPUPOJHOM, COUUAIIBHOM, KYJIbTYPHOM, TEXHUYECKOU CPEIbI;

8) moHMMaHWE IICHHOCTH XUMHYECKOTO $3bIKa, BBIPAKCHHOTO B BEpOAIBHOM
¥ 3HaKOBOM ¢opMax, KaK COCTaBHOM YaCTH PEUYEBON KyJIbTYpbl COBPEMEHHOTO

CIICIIMATMCTA BRICOKOW KBAJTM(UKALIMH.



OO01mas XxapakTepucTUKa Kypca

Conepxanue yriayOoJEHHOrO Kypca XMMHUHM B CpeIHEH (IOJTHOM) IIKOJE CTPOUTCS Ha

OCHOBC M3Yy4YCHH:A COCTaBa M CTPOCHHA BCIICCTB, 3dBUCHMOCTH HX CBOMCTB OT

CTPOEHHS, IPAKTUYECKOI0 3HAUEHHUSI TUX CBOMCTB, a TAKXKE CIIOCOOO0B JIabOpaTOPHOTO

U IMPOMBINIJICHHOI'O ITOJTYUYCHHA Ba)KHEMIIINX BCIICCTB, M3YUCHMUA 3aKOHOMepHOCTeﬁ

XHUMHYCCKUX IIPpOLCCCOB U HyTeﬁ YIIpaBJICHUA HMHU. OcCHOBHEIC COACPIKATCIIbHBIC

JUHUU paboyeil MporpamMMsl:

«Bewecmeo» — cuctema 3HaHUN O COCTaBE U CTPOSHUU BEIIECTB, UX CBOMCTBAX U
OHMOJIOrMYECKOM 3HAYECHUH,

«Xumuueckaa peakyus» — CUCTEMa 3HAHUM 00 YCJIOBUAX MPOTCKAHUS
XHUMHYECKHUX MPOIIECCOB M CIIOCO0aX yIPaBICHUS UMH,

«Ilpumenenue eeutecme» — CUCTEMa 3HAHUN O MPAKTUYECKOM IPUMCHECHHUU
BEIICCTB HA OCHOBE WX CBOWCTB M MX 3HAYCHHS B OBITOBOW M NPOW3BOJICTBCHHOM
chepax;

«Ilonyuenue eewecme» — cucreMa 3HaHUNW O XMUMHUYECKUX IPOU3BOJICTBEHHBIX
npoiieccax;

«f3blIK  Xumuu» — CUCTEMa 3HAHUH O HOMEHKJIAType HEOPraHHYEeCKHUX O
OpraHUYeCKUX COCIMHCHUNH W XHUMHUYECKOM TEPMHUHOJOTHH, a TaKXe YyMEHHUE
OTpakaTh HMX C TIOMOIIBI0 XHUMHYECKOW CHMBOJUKHU (3HAKOB, GoOpMyl H
ypaBHEHUH ); HABBIKOB TIEpeBOa MH(POPMAITUH C SI3bIKa XMMHUU Ha €CTCCTBEHHBIN U
oOpaTHO

«Konuuecmeennvlie omnouteHus» — CUCTEMa PACUYETHBIX YMCHUH M HABBIKOB
JUIS. XapaKTEPUCTUKH B3aMMOCBSI3M Kauye€CTBEHHOW M KOJIMYECTBEHHOW CTOPOH
XUMHUYECKHX 00BEKTOB (BEIIECTB, MATEPUAJIOB U IIPOIECCOB);

«Teopusa u npakmuka» — B3aUMOCBS3b TCOPETUUYSCKUX 3HAHUN M XUMHUYCCKOTO

OKCIICPUMCHTA KaK KPUTCPHUA KCTUHHOCTH U KCTOYHHKA ITO3HAHUA.



MecTto npeaMera B y4eOHOM IJIaHe

@denepanbHblii TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT MpPEayCcMaTpUBAET

M3yUYE€HUE Kypca XUMHUU B CpeaHed (MOJHOM) IIKOJIE KaK COCTaBHOM YacTh

npeaMeTHoOM o0nacTu «ECcTecTBEHHO-HAYUYHbIE TPEIMEThBD.

JlanHas pabodas mporpamma IMpeaHa3HaueHa JUisi 00yJaromuXxcsi, KOTOpbIe BhIOpain

XUMUIO JIJISl U3yYeHUs Ha yriyOJaEéHHOM YpOBHE.

Orta mporpamMma IO XUMHUU [JIs cpeaHero (MmojHoro) oOmiero oOpa3oBaHus Ha

yriayOiaéHHOM YpOBHE cocTaBiieHa W3 pacuéra 3 4 B Henemo (204 1 3a nBa roxa

oOyuenus). Taxke MpeaycCMOTPEHO HM3y4YeHHE MpeaMeTa U3 pacuéra 5 4 B Hememro

(340 4 3a aBa roga oOydyeHHs) 32 CYET MIKOJIBHOTO KOMIIOHEHTA B IIKOJIAX M Kiaccax

XuMu4deckoro mpodwiss. Hopma BpeMeHU mis KaXIOW TEMBI B MPOTrpaMMe yKa3aHa

gyepe3 apoob.

Pe3yabTaThl 0CBOCHHMS Kypca

JlesiTenbHOCTh YUUTENS B 00y4YeHUH XUMUU B CpeHel (MOTHOM) MmIKOoJIe JOJIKHA ObITh

HanpaBJieHa Ha  JIOCTWXKEHHE  OOy4alolUMHUCA  CICAYIOIUX  JIUYHOCHHBIX

Ppe3yibmamog:.

1) B IICHHOCTHO-OPHUEHTAIIMOHHOW cepe — ocosnanue POCCUNUCKON TpaskIaHCKOM
UJACHTUYHOCTH, MAaTPUOTHU3Ma, YYBCTBA TOPJIOCTH 32 POCCUUCKYI0 XUMHUYECKYIO
HAYKY;

2) B TpymoBoil chepe — ecomosHocmb K OCO3HAHHOMY BBIOOPY JaibHEHIIEH
oOpa3oBaTeIbHOM TPACKTOPUM B BBICHICH IIKOJE, TA€ XUMHUS SBJISETCS
npOoGUINPYIOMIEH TUCIUTIITNHOM;

3) B moO3HaBaTCNbHON (KOTHHTHBHOW, WHTEIUICKTYaIbHON) cdepe — ymeHue
YIPABIATH CBOCH MO3HABATEIBHOM JACATEINBHOCTHIO, 20MOBHOCHb U CHOCOOHOCMb K
o0pa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA TPOTSHKCHUH BCEU J>KHU3HU;
CO3HATEJIbHOE OTHOIICHHE K HEMPEepbIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO
yCTEeHON TPodeCCHOHANBHOW U OOIIECTBEHHOW IEATENBHOCTU;, popmuposanue
HABBIKOB JIKCIEPUMEHTATBHON U HCCIIEIOBATENILCKON NEATENBHOCTH; yuacmue B
MyOJTUYHOM TPEACTABICHUN PE3yJIbTaTOB CaMOCTOATEIBHON TMO3HABATEIBHOM

NEATEeNIbHOCTH; yuacmue B NPOQUIBHBIX OJUMIIMAIAX pa3JIMYHbIX YpOBHEH B
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4)

COOTBETCTBHHM  C KEJAeMbIMH pe3ydbTaTaMH U  aJCKBATHOH CaMOOIICHKOU
COOCTBEHHBIX BO3MOKHOCTEH;

B cepe 310pOBbECOCPEKEHUS] — NpUHAmMUE U peanu3ayus IeHHOCTE! 310pOBOTO U
O0e3zomacHoro oOpa3a KU3HU, Henpusmue BPEIHbIX TMPUBBIYEK (KypeHHs,
ynoTpeOjeHus  ajJkoroJyis, HApPKOTHKOB)  Onarojgapss  3HAHUIO  CBOMCTB
HApKOJOTHYECKNX M HAPKOTUYECKUX BEIIECTB; COOIIOJCHHE MPaBHI TEXHUKU
Oe3omacHOCTH B TIporiecce pabOThl C BeEIIeCTBaMH, MaTepualaMd B y4eOHOM

(Hay4HOI1) 1a00paTopun U Ha IPOU3BOJICTBE.

Memanpebmemnbmu pesyiomamamu OCBOCHUS BBIITYCKHUKAMU CTYIICHU CPCIHCTO

(mostHOTO) 0011Iero 00pa30BaHMsI Kypca XUMHUU SIBIISTFOTCS:

1)

2)

3)

ucnoiv3o6anue YMEHWUH W HABBIKOB Pa3jMYHBIX BUAOB I03HABAaTEIHHOU
NCATEIBHOCTH, TPUMEHEHHE OCHOBHBIX METOJIOB TIO3HaHUSA  (CHCTEMHO-
UH(GOPMAIIMOHHBIN aHaMu3, HaOJII0ICHUEe, U3MEPEHHE, TTPOBEICHUE SKCIICPUMCHTA,
MOJICITMPOBAHHE, HMCCIIEIOBATEIbCKAs JEATEIBHOCT) ISl M3YUYCHHS Pa3IHIHBIX
CTOPOH OKpY’KaroIel eCTBUTEILHOCTH;

gnadenie OCHOBHBIMU WHTEIICKTYaIbHBIMH ONIEPAUSIMHA: (POPMYTHUPOBKA TUIIOTE3,
aHallM3 M CUHTE3, CPaBHCHHE W CHCTEMaTH3allvs, 0O0O0OIIeHWE W KOHKpPETH3aIus,
BBISIBJICHE IPUYUHHO-CJICJICTBEHHBIX CBSI3€H U TIOMCK aHAJIOTOB;

no3Haumue OOBEKTOB OKPYXAIOIMIETO0 MHpa OT OO0Iero 4epe3 OCOOCHHOE

K CIMHUYHOMY,

4) ymenue TEHEPUPOBATh HWICH W OIPEACIATH CPEACTBA, HEOOXOMUMBIC IS HUX

pean3anuu;

5) ymenue omnpenenasTh UEAM W 3aJadd  JCATCIBHOCTH, BBIOMpATh CpEACTBa

6)

pean3alnmy UEeIu U IPUMEHSTh X HA MPAKTHUKE;
UCNONBb306aHUE  PA3IMYHBIX  UCTOYHUKOB  JUI  IOJYYEHUS  XUMHUYECKOU
uH(pOpMAINK, TTOHUMAaHUE 3aBUCUMOCTH COJIepKaHus M (OPMBI MPEACTABICHUS

uH(OpMaIKK OT IeJied KOMMYHHUKAIIUU U aJipecara;

7) ymenue TPOAYKTHBHO OOMIATHCS W B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOM

ACATCIIBHOCTH, YUUTBIBATDH JR(0X370005051 APYrux  yY4aCTHHKOB ACATCIIBHOCTH,

3 PekTUBHO pazpemaTb KOH(IUKTHI;



8) eomosnocms M CHOCOOHOCTH K CAMOCTOSATENBHOW  WH(pOPMAIIMOHHO-
MO3HABATEILHOMN AESATENBHOCTH, BKIIIOYAsl YMEHUE OPUEHTHUPOBATHCS B Pa3IUUYHBIX
UCTOYHUKAX  HWHPOpPMAIMU, KPUTUYECKU  OIEHUBATh U MHTEPHPETUPOBATH
UH(OpPMALIHIO, TOTYYAEMYIO U3 PAa3IMYHBIX HCTOYHHUKOB;

9) ymenue wWCNONB30BATH CPEACTBA HHOOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX
texHojoruii (manee — WMKT) B pelieHHMM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX
Y OPraHU3alMOHHBIX 33Ja4 C COOJIIOJICHUEM TPEOOBAHUN IPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS], TPABOBBIX U ATUYECKUX HOPM, HOPM
uH(OpMaIMOHHON 0€30MacHOCTH;

10) enadenue S3BIKOBBIMU CPEIICTBAMM, BKJIFOYAs W SI3bIK XUMUH — YMEHHUE SICHO,
JOTUYHO M TOYHO H3Jaratb CBOIO TOYKY 3pEHHsI, HCIIOJIb30BaTh aJIeKBAaTHBIC
SI3LIKOBBIE CPEJICTBA, B TOM YHCJIE€ U CUMBOJIbHBIE (XUMHUUECKUE 3HAKHU, (POPMYIIBI U
YpaBHEHUA ).

Ilpeomemnvimu pe3ynbmamamu N3y4eHUsl XMMUU Ha YTIyOJIEHHOM YpOBHE Ha
CTYIIEHU CPEAHETOo (MOJTHOT0) 00IIero 00pa30BaHUs SIBISIFOTCS

1) 3unanue (nonumanue) XapaKMepHvLIX NPUHAKOE GANCHEUMUUX XUMUYECKUX
NOHAMUL: BEIECTBO, XUMHUUYECKUU DJIEMEHT, aTOM, MOJIEKyJa, OTHOCHTEIIbHBIC
aTOMHBIE W MOJIEKYJIIpHBIE MacChl, HOH, M30TONbl, XHMHUYECKas CBS3b
(KOBaJIEeHTHAas TOJIApPHAsl W HEMOJSpHasi, WOHHAs, METaJUIMYecKas, BOJIOPOJIHAs),
3NEKTPOOTPULIATENIBHOCTD, AJUIOTPOIINS, BAJIE€HTHOCTh, CTENEHb OKUCJIEHUS, MOJb,
MOJIIpHAsi Macca, MOJIAPHBIM 00BEM, BEIEeCTBA HOHHOTO, MOJEKYJISPHOTO H
HEMOJIEKYJISIDHOTO  CTPOEHHUSI, PACTBOPBI,  DIJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAs AUCCOLMAlLMSA, THUAPOJIHN3, OKHCIHUTE]Ib M BOCCTAHOBUTEIND,
OKHUCJIECHME M BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, CKOPOCTh XMMHYECKOW pEaKLHH,
KaTajlnu3aTopbl W Karajiu3, OOpaTUMOCTh XUMHUYECKUX peaKIui, XUMHUUYECKOE
paBHOBECHE, CMEIICHUE PaBHOBECHS, TEIUIOBOM 3(QeKT peaxiuu, yriepoIHbIN
ckelleT, (yHKIMOHANIbHAS TpyINa, U30MepHs (CTPYKTypHasi U MPOCTPAHCTBEHHAS )
¥ TOMOJIOTHSI, OCHOBHBIC THUIIBI (COCTUHEHUS, PA3I0KECHHUS, 3aMEIleHUs, OOMEHa),
BUJbI  (TUAPUPOBAHUS U JIETUJPUPOBAHUSA, THUIApATALUM W  JErujpaTaluu,

NOoJIuMEpu3aly U1 ACIIOJIUMMCPHU3alInK, IIOJIHMKOHACHCAIIMKM W HM30MCPpHU3allvH,
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KaTAIUTUYECKUE U HEKAaTaJUTUYECKUEe, TOMOTECHHbIE U TE€TEpPOTreHHbIE) U
Pa3HOBUJIHOCTH  ((hepMEHTAaTUBHbBIE, TOPEHMs, OSTEpUPUKALUM, KPEKUHTa,
pudopMuHra) peakuuii B HEOPraHMYECKOW U OPraHUYECKOM XHWMHH, MOJHUMEPHI,
OMOJIOTMYECKU aKTUBHBIC COCIUHECHMUS

2) 6bldGIeHUE 63AUMOCEA3U XUMUYECKUX NOHsmMull NS OOBSCHEHHS COCTaBa,
CTPOCHMSI, CBOMCTB OTJEIbHBIX XUMUYECKUX OOBEKTOB U SIBJICHUIA;

3) npumernenue OCHOBHBIX NONOICEHUL XUMUYECKUX MeOpull: TEOPHUH CTPOCHHUSI
aToMa U XMMHUYECKOUN CBA3U, MEPUOJUYECKOTO 3aKOHA U MEPUOJUYECKON CHUCTEMBI
xumuuyecknux anemeHtoB  J[. . MenneneeBa, TEOpUM  DIEKTPOIUTHYECKOU
JUCCOLMALNN, TIPOTOHHOM TEOPUH, TEOPUU CTPOEHUSI OPTAHUYECKUX COCIUHEHUH,
3aKOHOMEPHOCTEH XMMHUYECKOM KMHETUKU — JUIs aHaJIU3a COCTaBa, CTPOCHUS U
CBOMCTB BEIIECTB U MPOTEKAHUSI XUMUUYECKUX PEAKIIHIA;

4) ymenue Kraccugpuyuposams HeOPraHNUECKUEC U OPIraHUICCKUE BEIIECTBA

10 Pa3JINYHBIM OCHOBAaHUSM,;

5) ycmanosnenue 63aumoceésaseii MeXjay COCTaBOM, CTPOCHHEM, CBOWCTBaMH,
IIPAKTUYECKUM PUMEHEHUEM U NIOJIYYCHUEM BAXKHEUIINX BEIECCTB;

6) 3Hanue 0cHO6 XUMUUECKOl HOMEHKIamypbl (TPUBUATBHON M MEXTYHAPOTHOM )
U yMeHue Ha3BAaTb HEOPTaHUYECKHE M OPraHUYECKUE COCAMHEHMs 1o Gopmyle, U
Ha000pOT;

7) onpedenenue. BAICHTHOCTH, CTCNCHH OKHCIICHUS XHUMHUYCCKUX 3JIEMCHTOB,
3aps0B HMOHOB; BHJOB XHMHWYECKUX CBSI3€d B COCAMHEHUSAX H© TUIIOB
KPUCTAJUIMYECKUX PEIIETOK; MIPOCTPAHCTBEHHOIO CTPOEHUSI MOJEKYJ;, THUIIa
TUAPOJIN3a W XapakTepa Cpeapl BOAHBIX PpPACTBOPOB  COJEH; OKUCIUTEIA
Y BOCCTAHOBUTEJIS; MPOLECCOB OKUCICHHUS U BOCCTAHOBIICHUS, NMPUHAIIEHKHOCTU
BEIIECTB K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX M OPraHUYECKHUX COCIMHEHUN;
FOMOJIOTOB U U30MEPOB; TUIIOB, BUJAOB U PA3HOBUIHOCTEN XMMHUYECKUX PEAKIUU B
HEOPTraHWYECKOW M OPTraHUYECKON XUMHHU;

8) ymenue xapaxmepuzosamaw.:

— S-, p- u d-3>MeMEeHThI TO WX TOJOXKECHUIO B TMEPUOAUYECKOH CHUCTEMe

. 1. Menpeneena;



— 001111Me XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILIOB;
— XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX M OPraHHUYECKUX
COCIUHEHMH B IUIaHE OOIIET0, 0COOCHHOTO M SIMHUYHOTIO;
9) oowscnenue:
— 3aBUCUMOCTH CBOMCTB XUMUUYECKHUX DJIEMEHTOB U UX COCIUHEHUU OT MOJOXKCHUS
aJieMeHTa B nepuoandeckon cucreme /. . Menneneesa;
— TMpPUPOABl XUMHUYECKOW CBS3M (MOHHOW, KOBaJGHTHOM, METAJITHYECKOM,
BOJIOPOTHOM);
— 3aBHCUMOCTHU CBOMCTB HEOPTraHUYECKUX U OPraHUYECKUX BEIECTB OT UX COCTaBa
U CTPOCHHUS;
— CYIIHOCTH W3Y4YEHHBIX BHJIOB XHUMHUYECKHX PEAKIUN: JICKTPOJIUTHICCKON
JTMCCOITMAIIMKA, HOHHOTO OOMEHA, OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX;
— BIWSHUS Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW peakIuu
Y Ha CMEIIEHUE XUMUYECKOTO PABHOBECHS,;
— MEXaHHU3MOB MPOTEKAHUS PEAKUUN MEXAY OPraHMYECKHUMH U HEOPraHUYECKUMU
BEILECTBAMU;
10) ymenue:
— COCTaBJISITh YPAaBHEHUS! OKHCIIUTEIIBHO-BOCCTAHOBUTEIBbHBIX PEAKLIMI C TTOMOIIBIO
METO/1a AIEKTPOHHOTO OasaHca;
— IPOBOAUTH PACUYETHI IO XUMUUECKUM (POPMYJIaM U YPaBHEHUSIM;
— MPOBOJIUTh XUMHYECKHUI IKCTIEPUMEHT (J1a00paTOPHBIE U TIPAKTHYECKUE pabOTHI)
¢ cobmogeHneM TpeOOBaHUU K TpaBHJIaM TEXHUKHU O€30MAaCHOCTH NpHU padoTe B
XUMHUYECKOM KabuHeTe (j1abopatopun).
Conep:xxanue Kypca
Kypc 4u€Tko genutcs Ha JBE YaCTU COOTBETCTBEHHO rojamM OOYy4EeHHS: OPraHUYECKYIO
xumuto (10 xnacc) u o6uryro xumuto (11 kmacc).
Kypc 10 knacca HaunHaeTcs CO 3HAKOMCTBA C IMPEAMETOM OPraHUYECKOM XUMHH,
W3y4YEeHUsT TEOPHUHM CTPOCHUS OpraHuyeckux coeanHenud A. M. byrtnepoa wu

ruopuan3alul  aTOMHBIX oOpOuTaneil. 3aTeM paccMaTpUBAIOTCA KiacCU PUKALIMS



OpraHUYECKUX COCTMHEHUH, MPUHITUIIBI UX HOMEHKJIATYphl, a TaKXKe Ki1acCUpUKAILIUS
peakui B OPraHu4ECKON XUMUU.

[IepBoHauanbHbIE TEOPETHUYECKUE 3HAHUS [AJIE€ MHOTOKPATHO 3aKPEIUISIIOTCS
Y Pa3BUBAIOTCS MPU U3YUYEHUHU KIJIACCOB OPraHUYECKUX COEMHEHUN OT YIJIEBOJOPOA0B
110 a30TCOJICPKAIIMNX COCTUHEHUN U TTOJTMMEPOB.

Takoe mocTpoeHue Kypca Mo3BOJISIET B TOJTHON MEPE HE TOJBKO MIMPOKO UCIOIb30BaTh
NeyKTUBHBIM monaxoa B oOydeHuu xumuu 10 Kiacca, HO W peaqnd30BaTh HUJCHO
T€HETHUYECKOM CBS3U MEXKAY KJIaCCaMU OPTaHUYECKUX COCMHECHUM.

Oco060€ BHUMaHHE B Kypce OPraHMYECKOW XUMHH YACICHO CIOKHBIM sl TOHUMaHUS
BOIIPOCAM: B3aMMHOMY BIIUSIHUIO aTOMOB B MOJEKyJaXx, B TOM 4YHCIE JJs
npeJcKa3aHusd CBOMCTB COEIMHEHUIN; MEXaHU3MaM M 3aKOHOMEPHOCTSAM IMPOTEKAHUS
XUMUYECKUX pPEaKIHi, YTO HEO0OXOJUMO JJIi TPOTHO3MPOBAHUS TPOJYKTOB;
IPOCTPAHCTBEHHOMY CTPOCHHUIO YIJICBOJOB, AMHUHOB, AaMHUHOKHUCIOT, OCJIKOB H
HYKJIEMHOBBIX KUCJIOT.

Kypc 11 knacca HauuHaeTCs ¢ paCCMOTPEHUS CJIIOKHOTO CTPOEHMSI aTOMa Ha OCHOBE
KBAaHTOBO-MEXAHUYECKUX MPEIACTABICHUN O CTPOCHUU €r0 sSJapa MU DIECKTPOHHOMU
000JI0UKH, a TaKXke SJACpHBIX peakuuil. Takas Teopernueckas 0a3a MO3BOJISIET Ha
IPYTOM YPOBHE M3YyYUTh TNEPUOJUYECKHM 3aKOH M IEPUOAUYECKYIO CHUCTEMY
xuMmuueckux sneMeHToB . . MenaeneeBa u eni€ pa3 OUCHUTh €ro HAyYHbIN MOJBUT,
Ha HECKOJIBKO JECATUIICTUI ONEPEAUBIIETO HAYYHYIO MBICIIb.

3aTeM M3y4aeTcsl CTPOCHHUE BEIIECTBa, OCHOBHBIC THUIbI XMMHUUYECKON CBSI3U. 3HAHUS
YYAIIUXCA «XAMHUH B CTaTUKE» JIOMOJHSAKOTCS CBEACHUAMU O KOMIUIEKCHBIX
COCIMHECHUSAX W JHCIIEPCHBIX CUCTEMaX. JIOrMYHO [anee paccMaTpuBAKOTCS TaKWE
TOMOTCHHBIC CHCTEMBI, KaK paCTBOPBI M CIIOCOOBI BBIPAYKEHUS KOHIIEHTPAIIUH B HUX.
N3ydyeHnrne OCHOB XMMHUYECKON TEPMOJIUHAMUKH, TTIOHATHH 00 SHTAIBIIUM U DHTPOITHH,
3akoHOB ['ecca, mMO3BOJSAIOT Ha 0OJiee BHICOKOM YPOBHE M3YYUTh 3aKOHOMEPHOCTH
MPOTEKAHMS XUMHUYICCKUX PEaKui U (DHU3UKO-XUMHIECKHUX ITPOIICCCOB.

XUMHYECKHUE PEAKIIMHM B PacTBOpax pacCMaTPUBAKOTCS TaKKe Ha HOBOM
TEOPETUUYECKOM YPOBHE IIOCJIE BBEACHHS IIOHSATHS O BOJOPOJHOM IIOKa3zaTesie W

M3YUYCHUS MPOTOJUTUUECKON TEOPUHU KUCIOT U OCHOBaHUU. O000IIaI0TCA CBEICHUS O
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HEOPraHUYECKUX U OPraHUUYECKUX KUCJIOTaX U OCHOBAHUSIX B CBETE MPOTOJIUTUUECKOM
TEOPUH U TEOPUU DIICKTPOJIUTUUECKON THUCCOLMAIINH, a TAKXKE COJIEH B CBETE TCOPUU
AIEKTPOJIUTUYECKON JUCCOIUALINH.
OtnenpHas riaBa MOCBSIIEHA OKUCIUTEILHO-BOCCTAHOBUTEIIBLHBIM MIPOIIECCaM, B TOM
YUCJI€ METOJIaM COCTABJICHUS YPaBHEHHM M D3JIEKTPOJIU3Y, KOTOPBIC Ba>KHBI IS
YCHEIIHOM cAaYu UTOrOBOTO dK3aMeHa. bosbliioe BHUMaHuEe B ATOU TJIaBe YACJICHO U
XUMUYECKUM HCTOYHUKAM TOKa, 0€3 KOTOPBIX CJIOXKHO MPEIACTABUTH COBPEMEHHOE
00111eCTBO.
XUMHST HEMETAJUIOB U METAJIOB, BAXXHEUIITUX MPEJCTABUTEINICH ITUX KJIACCOB BEIIECTB
U UX COCIMHEHUW H3ydaeTcsi B CHCTeME (COCTaB <> CTPOCHHE <> CBOWMCTBA <«
IPUMEHEHHE <> TIOJIYYeHHUE <> HAaXO0KJICHUE B MPUPOJIC) U PACCMATPUBETCS B €TUHOMN
CBSI3M OPraHWYECKOM W HEOpraHW4YecKor xumuu. Takum 00pa3oMm peanuszyercs
TJIaBHAs WUJes Kypca — €IMHCTBO JKMBOTO W HEXKHWBOIO MaTEpPHAIBHOTO MHPA,
OMKCHIBAEMOT'0 OOIIMMHU 3aKOHAMU XUMHH.

Oowmas xumus. 11 kaace
TEMA 1. CTPOEHUE ATOMA. IEPUOJINYECKNH 3AKOH
N NMMEPUOANYECKASA CUCTEMA XUMHNYECKHUX 2JIEMEHTOB
A. U. MEH/IEJIEEBA. (10/15 u).
Ctpoenue aroma. CioxHOe cTpoeHue aToma. J[oKazaTelbCTBa 3TOTO: KATOIHBIE U
pEHTreHOBCKUE Jy4uu, (PorodddekT, pannoakTuBHOCTb. OTKpBITHE 3JIEMEHTapPHBIX
YaCTHUIl: 3JIEKTPOHA M HYKIOHOB (IPOTOHOB W HeWTpoHOB). Monenu TomcoHa,
Pesepbopma, bopa. Iloctymarer bopa. CrpoeHne aroma B CBeT€ KBAaHTOBO-
MEXaHUYECKUX MPEICTABICHUN.
Hyxnonsl (poToHBI W HEWUTpOHBI), HyKIuAbl. [loHsTHE 00 M300apax W M30TOMAX.
SnepHble peakuu U UX YPaBHEHUSI.
KopnyckynsspHo-BOTHOBOM Tyanu3m 3nekTpoHa. [loHsTHE 27eKTpOHHOU OopOuTanu u
JIGKTPOHHOTO  oOjaka. S-, p-, d- u f-opOuramu. KsantoBble wumcna. CrpoeHue

3JIEKTPOHHOM 000JIOYKH aToMa.

11



[lopsimox 3amoiHEHUsT SJEKTPOHAMHM AaTOMHBIX OpOUTaleld B COOTBETCTBUU C
MPUHIIMIIOM MHUHUMYyMa 3Hepruu, 3anpetroM Ilaymu, mnpaBuinom XyHJIa, MPaBUIOM
KieukoBckoro. D1eKTpoHHbIE (OPMYIIBI aTOMOB U HOHOB.

Iepuoauuecknii 3axkon JI. U. MenneneeBa. Ilpeanocbuiku OTKPBITHUS: PpabOThHI
MPEIIECTBEHHUKOB, PEIICHUS MEXKIYHAPOJIHOTO Che3la XMMHKOB B r. Kaprucpyo,
JIMYHOCTHBIEC KadecTBa [[. 1. MeHpaeneena.

OTkpbITHE MEePUOIUYECKOTO 3aKOHa. MenpeneeBckas bopmynupoBKa
NEPUONYECKOTO 3aKOHA. B3anMMOCBSI3b MEPUOIMYECKOr0 3aKOHA U TEOPUU CTPOCHUSA
atoma. CoBpeMeHHas POpMyITHUPOBKA MEPUOTUYECKOTO 3aKOHA.

B3anmocCBs3b NEpUOAMYECKOTO 3aKOHA W MEepUOoUYecKor cucteMbl. [lepuonnueckas
cuctemMa u cTpoeHue aroma. DU3UUECKUM CMBICT CUMBOJUKU TEPUOAUYECKOMN
CHUCTEMBI.

N3meHeHne CBOWMCTB 3JIEMEHTOB B IMEpUOAAX W Tpynmnax, Kak (QYHKIUS CTPOCHUS UX
aToMoB. [loHsiTHE 00 SHEPTrUM MOHU3ALIUU U CPOJICTBA K DJIEKTPOHY.

[leppognyHOCT, WX WM3MEHEHUS METATIMYECKHMX W HEMETAJUIMYECKUX CBOMCTB
AJIEMEHTOB B TPYIINax U NEpHoJaX, Kak (QYHKIHS CTPOEHHUS JIEKTPOHHBIX 000JI0UEK
aTOMOB.

3HaueHUE NEPUOINYECKOTO 3aKOHA U MEPUOIUYECKON CUCTEMBI.

Hemonctpanuu. dororddexr. Karogubie ayun (37IEKTPOHHO-ITYUYEBBIC TPYOKH).
IToptperst Tomcona, Pesepdopna, bopa. Iloprpersi MWBanmenko wu I'amona,
bepuemnyca, Jlebepeitnepa, Hrplonmennca, MenneneeBa. Monenu opOuTaneit
paznuyHOi (Gopmbl. CHEKTPHI MOTIOMICHUSI U UCITYCKaHUS COSAMHEHUN XUMUYECKHUX
ANEMEHTOB  (C  TMOMOINBIO  CIEKTpOcKoma). PasnuyHbpie  BapuaHThl  TaOIUIl
MEepUOIUYECKON CcHUCTEeMBbl xXuMHYeckux dyiemeHToB J[. M. MenaeneeBa. OOpasiisl
MPOCTBIX BEIIECTB, OKCHUJIOB M THUIAPOKCHAOB OJJIEMEHTOB TPETHErO MNeEpuoaa u
JIEMOHCTpAIMSI UX CBOMCTB.

TEMA 2. XUMHUYECKAS CBSI3b U CTPOEHUE BEIIECTBA (10/14 u)
Xumuyeckasi cBs3b. lloHATHE O XMMHYeCKON CBA3U. OCHOBHBIE XapaKTEPUCTHUKHU

XUMHYECKOU CBSI3H: OHCPIUi, AJINHA, HHHOHBHLIﬁ MOMCHT.
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Nonnass xuMmuyeckass CBA3b M HOHHBIC KPUCTAUIMYECKHE PEHMIETKU. 3aBUCHUMOCTD
(br3UYECKUX CBOMCTB BEUIECTB OT TUIMA KPUCTAJUIMUECKOUN PEIIeTKH.

Bo30yxnéunoe coctosHue aroma. l[lonstue o koBajgeHTHOM cBsizu. (OOMEHHBIM
MEXaHW3M  00pa30oBaHMs  KOBAJICHTHOM  CBA3U.  DJEKTPOOTPHUIATEIBHOCTD.
HampaBineHHOCTh KOBAJIEHTHOM CBSI3M, €€ KpPAaTHOCTb. G- W T- CBA3U. J{OHOpHO-
aKIIENTOPHBIA MEXaHU3M 00pa30BaHMs KOBAJEHTHOW CBs3U. THUIBI KPUCTATIIMYECKUX
PELIETOK C KOBAJIEHTHOU CBA3bIO: ATOMHAs U MOJIEKYJIIpHAs.

3aBUCUMOCTh (PU3UYECKUX CBOUCTB BEIIECTB OT TUIMA KPUCTAUIMUECKOMN PEIICTKH.
[Ipupona xumuueckoil cBsizM B MeTauiax M cruiaBax. OOmue puznueckue CBONCTBA
METaJUIOB: TEIJIO- W DJIEKTPONPOBOAHOCTh, IUIACTUYHOCTb, METAJUTMYECKUM OJecK,
MAarHMTHbIE CBOMCTRBA.

Merannuyeckas KpuUCTaIMdeckas pemeértka U e€ O0COOCHHOCTH, Kak (QyHKIus
METAJUTMYECKOU CBSI3H.

Komniiexcubie coennuenusi. KommiekcooOpa3oBaHue U KOMIUIEKCHBIE COSUHEHUS.
CtpoeHne KOMIUIEKCHBIX COEIMHEHUN: KOMIUIEKCOO0pa30BaTelb U KOOPAUHAIIMOHHOE
YHCJIO, JINTAHbl, BHYTPEHHSISI U BHEIIHSIS CEPHI.

Knaccudukaiuss KOMIUIEKCOB: XeNaThl, KaTHOHHbBIE, AHUOHHBIE M HEWUTpaJIbHBIE,
AKBAKOMILUICKCHI, aMMHAaKaThl, KapOOHUJIBI MeTaIoB. HOMEHK/IaTypa KOMIUIEKCHBIX
COCIMHEHUH M WX CBo#cTBa. Jluccomuamus KOMIUIEKCHBIX COCAWHEHUM. 3Ha4YeHUE
KOMILIEKCHBIX COEJMHEHUI U UX POJIb B IPUPOJIE.

ArperatHblie COCTOSIHUS BellecTB U (pa3oBbie mepexoabl. ['a3pl U razoBble 3aKOHBI
(boitns-Mapuotra, [apns, ['eii-Jltoccaka). YpaBuenne MennneeBa-Knanelipona st
uaeanbHOro rasa. JXuakoctu. TekydecTs, HCIapeHHe, KPUCTAIUIN3ALIUSL.

Tsépnpie BemectBa. [lnaBnenue. dazossie nepexonpl. Cyonumanus u necyoauMarus.
Kunkue kpucramisl. [1nazma

Me:xkMouieRyasipHble B3aumoaeicTBusi. BogoponHas cBA3b U €€ pa3HOBUIAHOCTH:
MEXMOJIEKYJISIPHAS. W BHYTPUMOJICKYJsipHas. (DuU3nUecKne CBOWCTBA BELIECTB C
BOJIOPOJIHOM cBsi3p0. EE€ Ouonornueckass pojab B OpPraHU3alMU CTPYKTYp OENKOB U
HYKJICMHOBBIX  KHUCJIOT. BaHaepBaaJbCOBO  B3aUMOJECHMCTBUE W  €r0  TUIIBL:

OpPHMEHTALIMOHHOC, MHAYKIIMOHHOE U JMCIIEPCHOHHOE.
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JMemoncrpanuu. Koyeknuus KpUCTAaUIMYECKUX BEIIECTB HOHHOTO CTPOCHMS,
aMOp(HBIX BEIIECTB W H3ACIUA U3 HUX. Mojaenu KpUCTAIMYECKUX PEMIETOK
C HIOHHOM  CBfA3bl0. Mogenu MOJEKYJd  pasjdyHOM  apXUTEeKTypbl. Moaenu
KPUCTAJUIMYECKUX BEIIECTB ATOMHOM M MOJEKYJISPHOM CTPYKTypbl. Kosnexkuus
BELIECTB aTOMHOT'0 U MOJIEKYJISIPHOTO CTPOEHUS U u3nenuu u3 Hux. [loprpet Bepuepa.
[lonyyeHne KOMIUJIEKCHBIX OpPraHMYECKUX W  HEOPraHMYECKUX COEAUHEHUU.
JleMoHCTpanuss CyXMX KpPUCTaUIOTUAPATOB. MoJenu KpUCTAaNIMYECKUX pemETOK
MeTalioB. Boja B pasiMYHBIX arperaTHbIX COCTOSHUSX U €€ (pa30Bble MEPEXOJbl.
Bosronka woma wunum OeH30iHOM KuCHOTHL. [Iunarpamma «@a30Bble MEPeXo0jibl
BemecTBy». Moaenu monekyn JIHK u 6enka.

JlabopaTopHbie omnbITbl. B3auMonelicTBUE MHOTOATOMHBIX CHOUPTOB U TJIFOKO3bI
¢ (PeIMHTOBOI XUAKOCTEI0. KauecTBeHHbIE peakuuu Ha HoHbI Fe?* u Fe3*,
IpakTnueckas  padora 1. IloaydyeHue  KOMIUIEKCHBIX  OpPraHUYECKUX
Y HEOPraHUYECKUX COCTMHEHUN U UCCIIEIOBAHNE UX CBOMCTB.

TEMA 3. JUCIIEPCHBIE CUCTEMBbBI U PACTBOPBI (9/12 u)

JAucnepcHbie cucTeMbl. XMMUYECKUE BEIIECTBA U CMECU. XHUMHUYECKas CHUCTEMA.
['omorenHble U rereporeHHsle cMecH. JlucnepcHas cucrema: IUCIEPCUOHHAS cpelia U
nucriepcHas ¢aza. Knaccudukanus TUCTIEPCHBIX CHCTEM.

Aspo3zonu. [Iponennentel. OMynbcuu u SMyabratopsl. Cycnen3unn. CequMeHTaIusl.
Komnounnsie pactBopel. Dddexr Tunmans. [lomydeHune KOJUIOMIHBIX PacTBOPOB
JUCIIEPCUOHHBIM, KOH/IEHCALIMOHHBIM U XUMUYECKUM CrIOCO0aMU. 3011 U KOATyJISILUS.
I'enn 1 cuHepe3uc. 3Ha4€HUE KOJUIOUJHBIX CUCTEM.

PacTtBopbl. PacTBOpHl Kak TOMOTE€HHBIE CUCTEMbl M HMX THUIIBI:  MOJEKYISIPHBIE,
MOJIEKYJIIPHO-HOHHBIE, HOHHBIE. CHOCOOBI BBIPAKEHUS KOHLEHTPALUU PACTBOPOB:
o0BbEMHasi, MaccoBasi M MOJIbHAs JOJM PAcTBOPEHHOTO BemiecTBa. MonspHas
KOHIICHTPALUS PACTBOPOB.

JMemoncTpanuu. OOpasibl AUCHEPCHBIX CHUCTEM M WX XapaKTEpHbIE MPHU3HAKH.
O6pa3upl  (KOJUIEKIMHM) OBITOBBIX W  MPOMBIIUICHHBIX —a’p030J€i, HAMYJIbCUI
u cycnens3ui. IIpoxoxaeHue gyda cBeTa 4epe3 KOJUIOWJIHBIE U MCTUHHBIE PaCTBOPBI

(@bdexr Tunmans). 3aBUCUMOCTh PACTBOPUMOCTH B BOJ€ TBEPABIX, XUIKUX U
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razo00pa3HbIX BEHIECTB OT TemmepaTyphl. [loydeHue mepecheHHOro pacTBOpa
TUOCYJIb(paTa HATPUSL U €T0 MTHOBEHHAs KPUCTAJUIU3ALINSL.

JlaGopaTopHbie ONBITHI. 3HAKOMCTBO C KOJUICKIMSIMHM THIIEBBIX, MEIUIIMHCKUX
U Ouosiornyeckux rejaed u 3oJed. [loaydeHwe KOJUIOMTHOTO pacTBopa XJopuja
xenesa(Ill).

IIpakTnueckas paGora 2. PacTBOopMMOCTh BeEHIECTB B BoJe U (akTopsl eé
3aBUCUMOCTHU OT Pa3IUYHBIX (PaKTOPOB.

IIpakTuueckass padora 3. Ounctka BOJAbl (UIBTPOBAHUEM, JUCTHILIAIIUCH
U NIEPEKPUCTAIIIN3ALIUEN.

IIpakTnueckas padora 4. [IpuroroBieHue pacTBOPOB pa3TMIHON

KOHIICHTPaIIUH.

IIpakTuueckas pa6ora 5. OnpeneneHre KOHIIEHTPAIMNA KUCIOTHI THTPOBAHUEM.
TEMA 4. 3AKOHOMEPHOCTHU [POTEKAHHUS XUMHUYECKHUX
PEAKIIMA U ®U3UKO-XUMHUYECKHUX ITPOIECOB (9/14 u)

OcCHOBBI  XMMHYECKOWl  TepMOAMHAMMKH.  XHUMHYECKas  TEPMOIAUHAMHKA.
Tepmonnnamuyeckass cucrema. OTKpbITas, 3aKpbITas, H30JUPOBAHHAS CUCTEMBI.
BHyTpeHHsIs SHEprusi CUCTEMbl. DHTAJbIINS, WU TEIUIOCOAEpKaHue cucteMsl. [lepBoe
Ha4yajo TEPMOJAMHAMUKHU. M30XOpHBIH W W300apHBIN mpoliecchl. TepMOXUMHYECKOE
ypaBHEHUE.

Onrtanenus. CrtaHgapTHas SHTanbnusA. Pacu€r sHTanmenuum peakiuu. 3akoH ['ecca
U CIEACTBUS M3 HeEro. OHTpomnus. BTopoe u Tperbe Havalla TEPMOJUHAMHKH.
CBoOonnas sueprus [ mb0ca.

Ckopocts xumudeckux peakumid. [loHATHE O CKOpPOCTHM peakuuuh. ODHEPrus
aKTUBAIIMM M aKTUBUPOBAHHBINA KOMIUIEKC. 3aKOH JAEHUCTBYIOMMX Macc. KuHneTtuyeckoe
YPaBHEHUE M KOHCTaHTa CKOPOCTH XUMHUUYECKOU peakunu. [lopsaaok peakuumu.
@aKTOphI, BIAUSIONIME HA CKOPOCTh TOMOI€HHOM PEAaKUMU: MPUPOAA U KOHLIEHTPALHS
pearupyronmx BeMIecTB, TeMrepaTrypa. TemmepaTypHbiii koddduiueHt. YpaBHeHUE
C. Appennmyca.

@akTOpbl, BIHSOIIME HA CKOPOCTh T'E€TEPOr€HHOW PpEAKIHMH: KOHLEHTPALUS

pearupyromux BCIICCTB U INIOIadb UX COIIPUKOCHOBCHHUA
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OCHOBHBIE TTOHATUS KAaTAIUTUYECKON XUMHU: KaTaanu3aTOPhl U KAaTalau3, TOMOTCHHBIN
U TETepOTrCHHBIM KaTaiu3, MNPOMOTOPHI, KaTaJIUTUUECKUE SIAbI M HUHTUOUTOPHI.
MexaHu3M AEUCTBUS KaTAIM3aTOPOB.

OCHOBHBIE THUIIBI KaTajdu3a: KUCIOTHO-OCHOBHOM, OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIMH,
METaJVIOKOMIUIEKCHBIM M KaTalu3 MeTajiamu, (pepMeHTaTuBHbIA. DepMeHThI, Kak
OMOJIOrMYECKHE KaTaau3aTophl OCIKOBOM MPUPO/IHI.

Xumnueckoe paBHoBecue. I[loHsTe 00 O0OOpaTUMBIX XHUMHUYECKHX MpOIECCaXx.
XUMUYECKOE PABHOBECHE M KOHCTaHTa paBHOBecHs. CMeENIeHHEe XUMHUYECKOTO
paBHOBECUSI M3MEHECHHMEM KOHLEHTPAIMU BEIIECTB, W3MEHEHUEM JABIICHUS W
TEMIEPaTYypPHI.

JdemoHcTpamuu. DK30TEPMHUUYECKUE MPOLECChl HAa MPUMEPE PACTBOPECHUSI CEPHOM
KUCJIOTBI B BOJE. DHIOTEPMUUYECKHE MPOIECChl HAa MPUMEPE PACTBOPEHUS COJICH
aMMoHus. M3ydyeHue 3aBUCUMOCTHA CKOPOCTH XUMHUYECKOW pEeaKIMU OT KOHIIEHTPAIUU
BEIIECTB, TEMIEPATYPHI (B3aUMOJICUCTBIE THOCYJIb(paTa HATPUSI C CEPHOU KUCIOTOM),
MOBEPXHOCTH CONPHUKOCHOBEHHS BEIIECTB (B3aUMOJCHCTBHE COJISTHOM KHCIOTBI C
rpa”HyjaMd W TOPOLIKaMU aTlOMHUHUS WM LUHKA). [IpoBeneHHe KaTaaTuTUYECKUX
peaKIuil pa3oKeHusl IEpOKCUIa BOJOPOIa, TOPEHUS caxapa, B3aUMOAEHCTBUS HOAa U
amomunus. Koppos3usi >keneza B BOAHOM cpelne C ypOTpONMHOM U 0e3 Hero.
Habmoaenue cmemmenus xumuaeckoro pasuosecus B cuctemax: 2NO; «» N2O4, FeCls
+ KSCN < Fe(SCN)3 + 3KCI.

JlaGopaTopHblii onbIT. 3HAKOMCTBO ¢ koyutekuueit CMC, comepKaliux SH3UMBI.
IIpakTuyeckas pa6ora 6. V3yueHue BIMSHUS pa3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOU pEaKIuH.

TEMA 5. XUMHNYECKHUE PEAKIIUU B BOJAHBIX

PACTBOPAX (12/21 4)

CaoiicTBa pacTBOPOB 3JIEKTPOJMTOB. Bona — cnabsiii anextponut. Katvon
rujipokconnsi. MMonHoe mpousBeaeHne BoAbl. HelTpanbHas, KUCIOTHAS W IIEJIOYHAS
cpenpl. [lonstue pH. Bomopoaueiii nokaszarens. Muaukatopel. Pome pH cpenst B

Ipupoac u XM3HU YCJIOBCKaA. Honnsie PCAKIMH U YCIOBUA UX IIPOTCKAaHMA.
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Pannue npencraBieHus 0 KUCIOTaX U OCHOBAHUAX. KMCIOTBHI 1 OCHOBaHHUS C MO3UIIUU
TEOPUM  DJIEKTPOJMTUYECKON  AUcCOUMAalMHU. Teopus KHUCIOT UM  OCHOBAHHUM
Bbpencrena—1Jloypu. Conpsk€HHBIE KUCTOTHI U OCHOBaHUS. AM(OIUTEHI.
Knaccuduxanus kuciaor u cnocodsl uX noiydeHusa. OOmue XMMHUYECKUE CBOMCTBA
OpPraHMYEeCKUX W HEOPraHMYECKUX KHUCIOT: PEaKIMU C METAIaMH, C OKCHUAaMU U
TUAPOKCHAAMUA METANIOB, C COJIAMHU, €O cnupramu. OKHUCIUTEIbHBIE CBOMCTBA
KOHILICHTPUPOBAHHOMN CEPHOU U a30THOU KHUCJIOT.

Knaccuduxanus ocHoBaHUM U crtocoObl UX monydeHus. O01re XuMHUYeCKUe CBOMCTBA
HIEJI0YCH: peaklUuu C KUCIOTaMH, KUCIOTHBIMU M aMOTEPHBIMM OKCUAAMH, COJISIMH,
HEKOTOPBIMM METAJUIAMH M HEMeTaJulaMHU, C OpPraHMYECKMMH BEIECTBAMU
(ra;mouaonpor3BOAHBIMH YTIIEBOIOPOI0B, (PEHOIOM, KHUpaMH). XUMHUUECKHUE CBOMCTBA
HEpPACTBOPUMBIX OCHOBAHMI: PEAKIIMU C KHUCIOTAMHM, PEAKIUU Pa3JIOKECHUS U
KOMILTIEKCOOOpa3oBaHusi. XUMHUYECKHUE CBOWCTBA OECKHCIOPOJHBIX OCHOBAaHUU
(aMMmMaka ¥ aMHUHOB): B3aMO/JIEHCTBHE C BOJOM U KUCIOTaMHU.

Knaccudukanus conmeld opraHM4eCKMd U HEOPraHUYECKHX KHUCIOT. OCHOBHBIE
CIocOOBl TOJIy4eHHsI coyiei. XUMHUYECKHe CBOMCTBa COJeil: paslioKeHHe Mpu
HarpeBaHWU, B3aUMOJECHCTBHE C KHUCJIOTAMU M IIEJIOYaMH, JIPYTUMH COJISIMU.
JKEcTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHHUS.

I'mapoaus. Iorstue runponmsa. I'naponus coneit u ero kinaccudukanus: 00paTUMbIA
U HeoOpaTUMBIH, 10 aHHOHY M 10 KaTHOHY, CTYICHYATHIA. YCHICHUE U TI0JIaBICHUE
obOpaTtumoro ruaponusa. HeobpatuMelii Tuaponn3 OMHAPHBIX COCTMHEHUMN.
JMemonctpanun. CpaBHEHHE BJIEKTPONPOBOJHOCTA  PACTBOPOB  AJIEKTPOJIMTOB.
CwMmerieHre paBHOBECHSI JUCCOIMAIINH CIA0BIX KUCIOT. MHANKATOPHI ¥ U3MEHEHUE X
OKpacKHy B pa3HbIX cpenax. BzauMonencTBue KOHIEHTPUPOBAHHBIX a30THOM M CEPHOU
KHCJIOT, a TakKe pa30aBICHHOW a30THOW KHCIOTHI C MeIbl0. Peakius «cepeOpsHOro
3epKaja» Uil MypaBbHHOW KHCJIOTHI. B3anmMojeicTBMe aMMHaka W METHUJIAMHHA C
XJIOpoBOJOpoAOM M Bojaou. [lonydyeHne m CBOWCTBAa pacTBOpa TMAPOKCHAA HATPHS.
[Tonyyenne wmbula M HU3y4YEHHE CpPEAbl €ro pacTBOpa HHAMKATOpaMu. ['maponus
KapOOHATOB, CylIb(}aTOB M CUIMKATOB IIEIOYHBIX MeTaJlIoB, HUTpaTa cBuHUA(Il) nnu

IIMHKA, XJIOpHUJa aMMOHHS.
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JlabopaTopHble onbIThl. Peakiiuu, uaynme ¢ 00pa3oBaHUEM OCaJKa, T'a3a WIK BOJbI,
JUISL OPraHWYECKUX W HEOPraHMYeCKUX DIIJIEKTPoJUTOB. (CBONCTBA  COJISHOM,
pa30aBIeHHON CEpHOW U YKCYCHOM KHCJIOT. B3aumoneicTBuE THAPOKCUAA HATPUS C
comsimu:  cyinbarom memu(Il) u xmopumom ammonus. Ilomydenue u cBOMCTBa
ruapokcuaa Mmenu(ll). CpoiicTBa pacTBOpoB cojieli cyiabdara Meau H XJIOpHaa
xenesa(lll). MccnenoBanue cpeabl pacCTBOPOB C TOMOIIbIO HHIWKATOPHOU Oymari.
IIpakTuueckas padora 7. VccienoBanue CBOWCTB MHHEPAIBHBIX U OPraHHUYECKUX
KHUCJIOT.

IIpakTuyeckas pab6ora 8. [lonmyueHue cojiel  pa3NUYHBIMU criocobamu
Y UCCJICJIOBAHHUE UX CBOMCTB.

IpakTuueckas padora 9. ['naposan3 opraHuYECKUX U HEOPraHUUECKUX COCTUHECHUI.
TEMA 6. OKUCJIUTEJIBbHO-BOCCTAHOBUTEJIBHBIE IMPOLIECCHI (9/13
)

OKHCIUTENTBHO-BOCCTAHOBUTE/IbHbIE peakuuu. [loHsTue 00 OKHUCITUTENBHO-
BOCCTAHOBHUTENIbHBIX peakuusax. CreneHb okucieHus. [Ipomeccbl OKHCIEHHUS H
BOCCTAaHOBJICHHUs. BaxkHelIlne OKUCIUTENN U BOCCTAHOBUTENN. METO 3IIEKTPOHHOT O
OaylaHca JIJIsl COCTaBIICHUS YPAaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUU.
MeTtoasl HMOHHO-3JIEKTPOHHOrO OajaHca (MeTox Tmosrypeakmuii). OKHUCIUTEIBHO-
BOCCTAHOBHTEIIbHBIE MOTCHIINAJIBI.

Juektposn3. IloHATHE »>IEKTpoiu3a KakK OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOTO
MpoIlecca, MPOTEKAIOIIETO Ha ANEKTPOAaX. DNEKTPOJIN3 PACILIIABOB JIEKTPOIUTOB.
DNEKTpOaU3 PacTBOPOB BJIEKTPOJIUTOB C HHEPTHBIMU AIEKTPOAAMU. OIEKTPOIIU3
pacTBOpPOB JJIEKTPOJIUTOB C M aKTUBHBIM aHOJIOM. [IpakTHueckoe 3HaueHHE
AIEKTPOJIN3a: IEKTPOXUMUUECKOE TIOJIyYEHUE BEMIECTB, AJIEKTPOXUMHUYECKAST OUHCTKA
(padmHEpPOBaHNE) METAIJIOB, TaTbBAHOTEXHHUKA, TallbBAHOIUIACTHKA, TaJIbBAHU3AIHSI.
XuMuYecKkrMe MCTOYHMKH TokKa. [ampBaHnueckue odieMeHThl. CTaHJIapTHBIN
BOJOPOJHBIN 37ekTpoa. CTaHmapTHBIE 3JIEKTPOJHbIE MNOTeHIHUanbl. COBpeMEHHbIE
XUMUYECKNE UCTOYHUKU TOKA: OaTaperKu U aKKyMYJISITOPHI.

Koppo3usi mera/uioB U cnoco0bl 3amuThbl 0T Heé. [loHsTtue o xoppo3uu. Buuasl

KOPPO3HH 11O XapPaKTCPy OKHCIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX ITPOLCCCOB: XUMHUYCCKAs
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U snekTpoxumMuyeckas. CrnocoObl 3alUThl METAIOB OT  KOPPO3UU: MHPUMEHEHHE
JIETUPOBAHHBIX CILJIABOB, HAHECEHUE 3AIIUTHBIX MOKPLITUN, U3MEHEHHUE COCTaBa WIH
CBOWCTB KOPPO3UOHHOM CPEJIbl, 3JEKTPOXUMHUUECKUE METObI 3AIUTHI.
Jemonctpanuu. Boccranosnenne oxcuaa wMenu(ll) yrmem wu  Bomopoaom.
BoccranoBiienue nuxpomMara Kaiausi 3THWIOBBIM cOUPTOM. OKHCIUTENbHBIE CBONCTBA
nuxpoMata kanus. OKHUCIEHHE albJieTh]a B KapOOHOBYIO KHUCIOTY (peakius
«cepedpsHOro 3epkanay uiu peakuus ¢ rugpokcuaoM meau(ll). Dnexkrponus pacreopa
cynbdara meau(Il). CocraBnenue raabBaHHMUECKUX 3JIeMEeHTOB. Koppo3us MeTamioB B
Pa3IUYHBIX YCIOBUSX U METO/IbI 3aIIUTHI OT HEE.

JlaGopaTopHbie onbIThl. B3anmMoaeiCTBUE METANIOB C HEMETANIAaMH, a TaKkKe
C pacTBOpaMu COJ€d M KHUCIOT. B3auMoOelcTBHE KOHLIEHTPUPOBAHHBIX CEPHOU
M a30THOM KHUCIOT C Meapto. OKHUCIUTENbHBIE CBOMCTBAa MEpPMaHraHaTa KaJlus
B pa3IM4HBIX cpeaax. O3HAKOMJIEHHE C KOJUICKIUEH XUMHYECKUX MCTOYHUKOB TOKa
(Oatapeiiky, CBUHIIOBBIE aKKYMYJISITOPBI U T. 1I.).

TEMA 7. HEMETAJJIBI (23 / 40 u)

Bomopoa. /IBOMCTBEHHOE IIOJIO)KEHUE BOJAOPOAAa B TNEPUOJUYECKONM CHCTEME
xuMudeckux 35eMeHToB: B |I-A u VII-A rpynnax. M3oTonsl Bogoposa.

Haxoxnenue B mpupojge. CTpoeHHE MOJIEKYIbI, (U3NIECKUE CBOHCTBA. XUMUUYECKHE
CBOICTBAa BOJIOPOJA: BOCCTAaHOBUTENBHBIE (C Oojee BIEKTPOOTPULIATEILHBIMU
HEMETAJJIaMU, C OKCHUAAMU METAJUIOB, TMIPUPOBAHUE OPraHUYECKUX BEILIECTB) U
okucnutenbnble (¢ Meramiamu |-A u |lI-A rpynm). Ilonydyenwe Bopopoda: B
nabopaTopuu (B3aMMOJICUCTBHEM KHCIOT C METaUIlaMHd) W TMPOMBIIIJICHHOCTH
(xonBepcueil). [IpumeHenue Bogopoa.

I'anorensl. Dnementsl VIIA-rpymmbl — rajoreHsl: CTpO€HHE aTOMOB U MOJIEKY,
rajioreHbI-pOCThIE BEIIECTBA, COCAMHEHUS: CPAaBHUTEIbHAS XapaKTePUCTHKA.
lanorensr B mpupoge. 3aKOHOMEPHOCTH HU3MEHEHUS (U3UYECKUX M XUMHUYECKUX
cBoiicTB B VIIA-rpymnme: B3auMOJIEMCTBHE TaJOT€HOB C MeETallJlaMHM, HEMETaJlJIaMH,
CO CJIOKHBIMU HEOPraHMYECKUMH UM OpraHuYecKuMu BemiecTBamu. llonmydenue wu

IMPUMCHCHHUC I'aJIOT'CHOB.
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Crpoenue MoJiekysl W (U3WYECKUE CBOMCTBA TajJOT€HOBOJIOPOJIOB. XHUMHUUYECKUE
CBOMCTBa TaJlOT€HOBOJOPOIHBIX KHUCIOT: KUCIOTHBIE CBONCTBA, BOCCTAHOBUTEIIbHBIC
CBOMCTBA, B3aUMO/JICCTBHUE C OpraHUYECKUMHU BELLECTBAMU. [Tomyuenue
rajoreHoBoAopoAoB. ['anorenuapl. KauecTBeHHBIC peakIuu Ha TaJOTeHU 1-UOHBI.
Oxkcuppl xnopa. Kucnoponconepsxkaiune KuciaoTel xjiopa. Colr KMCI0pOACOaAepKaIINX
KkucioT xjopa. [loaydeHne u MpUMEHEHHE BaKHEHITUX KHUCIOPOAHBIX COCIMHEHUMN
XJIopa.

Kucaopoa. O6mias xapaktepucTuka 3eMeHToB VIA-rpynimsbl.

Kucnopoa: HaxoxjaeHue B Mpupojie, MoiaydyeHue (JlabopaTOpHbIE W MPOMBIILICHHBIC
crocoObl) U (hU3NYECKHUEe CBONCTRA.

XUMHUYECKUE CBOMCTBAa KHUCJIOPOA: OKHUCIHUTENbHBIE (C IPOCTHIMU BEIIECTBAMHM, C
HU3IIMMHU OKCHJAMHU, C OPTaHMYECKUMHU W HEOPraHWYeCKUMHU BEIIECTBAMHU) W
BOCCTaHOBHTENbHBIE (¢ pTOopom). O6nacTu NMpUMEHEHHS.

O30H. Haxoxnenune B mpupoxae. dusnyeckue U XUMHUYECKHE CBOIICTBa 030HA. Ero
NOJIyYEHUE U TPUMEHEHHE. Posib 030Ha B KUBOW MPUPOJIE.

CtpoeHne MOJIEKYJbI IEPOKCUAA BOAOPOA, €ro PU3NYECKue U XMMUYECKHE CBOMCTBA
(oKHCIUTENbHBIE W BOCCTaHOBHUTENbHbIE). [lonydeHne u TpUMEHEHHE MepOoKCuaa
BOAOpOAA.

Cepa. HaxoxneHuwe cepbl B Mpupoje. BalleHTHbIE BO3MOXXHOCTH aTOMOB CEPBI.
Amnorponus  cepbl. DuU3MUECKHME CBOMCTBA POMOHMYECKON cepbl. XHUMHUYCCKUE
CBOMCTBa CEpbl: OKHUCIHUTENbHbIE (C MeTajulaMu, C BOJOPOJOM M C MEHee
AIEKTPOOTPULIATEIbHBIMU HEMETallIaMl) W BOCCTAHOBUTEIBbHBIE (C KHCIOPOIOM,
KHCJIIOTAMH-OKUCIUTENSIMA), PEAKIUU JTUCIPONOPLIMOHUPOBAHUS (CO IIETIOYAMM).
[Tonmy4yenue cepbl 1 001aCTH IPUMEHEHUS.

CtpoeHre MOJEKYIbl U CBOWCTBA cepoBoaopona: (pusmdeckue, (PU3NOIOTHUECKHE U
xumuyecke. CepoBOAOpPOJA, KaK BOCCTAaHOBHUTENb, €r0 MOJYy4YeHUE M MPUMEHEHUE.
Cynbduasl 1 UX XuMUYECKHe CBOKCTBA. Pactio3HaBanue cynb(uma-moHOB.

CepHuUCTBIN a3, ero GU3NYECKUE CBOMCTBA, MOJTYYECHUE U MPUMEHEHUE. XUMUUECKUE

cBoicTBa okcuaa cepol(IV): BoccTaHOBUTENBHBIE (C KUCIOPOJIOM, OpOMHOM BOJIOH,
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MepMaHraHaToOM KaJlusi U CEPOBOJAOPOJAOM) U CBOMCTBA KHUCJIOTHBIX OKCHIOB CO
menoyamu. CepHuUCTas KUCI0TA U €€ COJIN.

CepHblii aHrugpuj, ero (U3MYECKHEe CBONCTBA, TMOJYyYEHHE U IPUMEHEHHE.
Xumudeckue cBoiicTBa okcuaa cepbl(VI), kKak OKUCIUTENS U TUIMMYHOTO KUCIOTHOTO
okcuna. CepHasi KUCIIOTa: CTPOEHUE U (PU3MYECKHE CBOMCTBA. XUMUUYECKUE CBOMCTBA
pa30aBICHHON CEPHOW KHCIIOTHI: OKUCIUTEIbHBIE U OOMEHHBIE U OKHUCIUTEIbHBIE
CBOWCTBAa KOHUEHTPUPOBAHHOU. [losyueHue cepHOW KHCIOTHI B MPOMBIIIJIEHHOCTH.
O6nactu mpuMeHeHus: cepHOMl KuUCIOThl. CynbdaTbl, B TOM 4YHUCIE U KYIOPOCHI.
Iuapocynbdatel. OuznuecKkue W XUMUUYECKHE CBOWCTBA COJIEH CEPHON KHCIIOTHI.
PacnioznaBanue cynb(haT-aHHOHOB.

Azor. OOmas xapakrtepuctuka sjemMeHTOB VA-rpymmbl. A30oT. CTtpoeHue aTtoma.
Haxoxnenne B npupome. ®Dusumueckue  cBoiicTBa.  OKHUCIUTENBHBIE U
BOCCTAaHOBUTEIIbHBIE CBOMCTBA. [lolydeHne u npuMeHeHue a3oTa.

Ctpoenne MoOJeKydbl aMMHaka, ero Qusnueckue cBoiicTBa. (OOpa3zoBaHue
MEXMOJEKYISIPHOM BOJOPOJHOM CBS3U. XHMHUYECKHE CBOWCTBA aMMHUaKa Kak
BoccTaHOBHUTENA.  OCHOBHBIE  CBOMCTBAa  aMMHaka  KaKk  3JIEKTOHOAOHOpA.
KommnekcooOpazoBanre ¢ ywyacTueM amMMuaka. B3aumopneicTBue ammuaka ¢
OpraHWYECKUMHU BEUIECTBAMU M C YIJIEKUCIBIM Ta3oM. [lonydeHne W mpUMEHEHHE
amMmuaka. Cony aMMOHUS: CTPOCHUE MOJIEKYJI, (U3HUECKHEe U XUMUYECKHE CBOMCTBA,
IPUMEHEHHE.

Coneobpasyromue (N2Os, NO2, N2Os) u Heconeobpasyromue (N2O, NO) okcuasr. Ux
cTpoeHue, GU3NIecKre 1 XUMUYECKUE CBOUCTRA.

A3oTHCTasi KUCIIOTa U €€ OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTh. ConH
a30TUCTOM KHUCIOTBI — HUTPUTHL. CTpOCHHE MOJEKYJIbl W (PU3MdYecKrue CBOMCTBA
AQ30THOM KHCJIOTBL. E€ XUMHYECKHE CBOMCTBA: KHUCJIOTHBIE W OKHCIUTEIBHBIE B
peakuusx C MeTaJUlaMd MW HEMETalUlaMHM, pPEaKkuu CO OpPraHuYeCKUMHU U
HEOPraHUYECKUMU COEUHECHUSIMH. [Tonyuenue a30THOU KHUCJIOTBI B
MIPOMBIIIJIEHHOCTH U Jlabopatopun U e€ mpumeHenwe. Hutpatsl (B TOM uwucie u
CeIUTpPbl), MX (PU3NUECKUEe U XUMHYECKHE CBOICTBAa. TepMUYecKoe pasiioKeHHE

HUTPATOB. [[puMeHEeHNEe HUTPATOB.
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®ochop. Crpoenue aroma u amiorponus ¢dochopa. Dusznueckue CBOICTBA
QJUIOTPONMHBIX MOJAu(UKaMi M UX B3auMorepexoibl.  XUMUYECKHE CBONCTBA
dochopa: oxkucauTenbHble (C  MeTaulaMHu), BOCCTaHOBUTEIbHBIE (C  Oosee
ANEKTPOOTPULIATETbHBIMU HEMETAIIJIAMHU, KHUCIOTAMHU-OKUCIUTEISIMH, OepTOIeTOBOM
COJIbI0) M JAUCHPONOPLUUOHUPOBaHUS (co mienoyamu). HaxoxneHue B MpUpoae U ero
nonyuenue. PocuH, ero CTpoeHue U CBOMCTBA.

Oxcunpl dpocdopa(lll) u (V). docdopHbie KUCTOTHI, UX PU3NUECKHE U XUMHYECKUE
cpoiictBa. [lonyuenne wu npumenenue optodochopHoit  kucnorel. Conu
opToQoCcPOpPHOI KUCTOTHI U KX TPUMEHEHUE.

Yraepoa. VYrimepon — anemeHT I[VA-rpynnbl.  AJIOTpONHbBIE  MOAU(PUKALIMU
yriaepoja, uxX mojiyueHue u cBorictsa. CpaBHEHUE CBOMCTB anMasa u rpadura.
XVMHUYECKHE CBOICTBA YIiiepojia: BOCCTAHOBHUTEINbHbBIE (C TrajJoreHaMu, KUCIOPOJIOM,
cepoit, azorom, Bojaou, okcuaoM wmeau(ll), KHCIOTaMH-OKHUCIUTEISIMH) H
OKHCIIUTEIbHBIE (C METaJJIaMH, BOJOPOJAOM M MEHEE AIIEKTPOOTPULIATEIbHBIMU
HEMeTaIaMu). YTIepo B IPUPOJIE.

Oxkcun yriepoaa(ll): ctpoenre MoseKysibl, CBOMCTBA, MOJYUYCHUE U PUMEHCHHUE.
Oxkcun yriepoaa(lV): ctpoenre MoJIeKyibl, CBOMCTBA, MOJYYEHUE U IPUMEHEHUE.
VYronpHas kucioTa u €€ Conu: KapOOHATHI U TUIPOKAPOOHATHI, — MX MPEACTABUTEIU
U IPUMEHEHHE.

Kpemumni. Kpemunit B npupoze. [lonyyenue u npuMeHeHre KpeMuusi. Gusndeckue u
XUMUYECKHE CBOMCTBA KPUCTANIMYECKOTO KPEMHUS: BOCCTAHOBUTEIBHBIE (C
rajoreHamy, KUCJIOPOJOM, pacTBOpaMH IIEJIOYEel U IUIABUKOBOW KHCIOTHI) H
okucnutenbuble (¢ Mmetamwamu). Oxcun kpemuwusi(1V), ero coiictBa. Kpemuuenas
KucioTa u €€ conu. CHUIIMKaTHAs MPOMBIILIEHHOCTb.

Hemoncrpamun. [lonydenune Bomopoma u ero cBorctBa. Komnekuus «l amoreHsl —
npoctbie BemiecTBa». [loiaydenuwe xJjiopa B3aUMOJEHCTBUEM I€pMAaHraHaTa Kajus
¢ consiHou kucioTol. [lomyyeHue coyistHOM KUCTOTHI M €€ cBoicTBa. OKUCIUTEIbHBIC
cBOMcTBa xJIOpHOM Bonbl. OTOenuBaroliee JeHCTBHE XKaBeleBoil BoAbl. ['opeHue
cnuykd. B3pblB meTtapabl uiauM nUcTOHOB. llonyueHue Kuciopoga pasioXeHUEM

IICPpMaHIraHaTa KaJus U HUTpaTa HaTPHA. HonyquHe OKCHAOB M3 IMPOCTHIX U CIIOKHBIX
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BemiecTB. OKHCIIEHME aMMMaka ¢ TMOMOIIbI0O MHAMKaTopa u 0e3 Hero. PazmokeHue
MEPOKCUAa BOAOPOJIA, €r0 OKHUCIUTEIbHBIE CBOWCTBA B PEAKIMU C THAPOKCUIOM
xene3a(ll) u BoccTaHOBUTENBHBIE CBOWMCTBA C KHUCJIBIM PAacTBOPOM I€pMaHraHara
kanus. ['opeHue cepol. B3aumopencTBue cepbl ¢ METaUIaMU: ATIOMUHUAEM, LIUHKOM,
xkene3oM. [lonydeHne cepoBomOpona M CEpPOBOJOPOAHON KHUCHOTHI. JlOKAa3aTeabCTBO
Hanuuusi cyiab(dua-uoHa B pactBope. KauecTBeHHbIE peakiluu Ha CYyJIb(PUT-aHUOHBI.
CgoiicTBa cepHOl KUCIOTH. KauecTBeHHBIE peaKIuu Ha CYIb(PUT- U Cylb(aT-aHUOHBI.
CxeMa MpOMBIIICHHOW YCTaHOBKHU (DpaKIMOHHON NeperoHku Bosnyxa. [lomyuenue u
pasnoxeHue xjaopuaa aMMmonusi. KauectBeHHast peakiysi Ha MOH amMoHusl. [lonyyenne
okcuaa azota(lV) peakiueil B3auMOAEHCTBUS MeIU C KOHIIEHTPUPOBAHHOW a30THOM
kuciotoit. Bzanmonericreue okcuna azota(IV) ¢ Bomoit. Pasnoxxenue nutpara Hatpus,
ropeare 4épHoro mopoxa. ['openue docdopa, pactBopenue okcuaa docdopa(V)
B Bojie. KauecTBenHass peakuuss Ha ¢docdar-anuod. Kosuiekius MuHEpaabHbIX
ynoopenuii. Kosuiekiuss nOpuUpoIHBIX coeAuHEeHH yriepona. Kpucramnmmyeckue
pem€Tku anmasa u rpadura. Ancop6Ouus okcunaa azota(lV) akTUBUPOBaHHBIM YTIIEM.
BoccranoBnenue okcuaa menu(Il) yrmem. O3HakomiieHHE ¢ KOJUIEKIUENW TPUPOIHBIX
CUJIMKATOB U MPOAYKUMEH CUIMKATHON MPOMBINUIEHHOCTH. [lonmyueHne KpeMHUeBOM
KMCJIOTBl B3aMMOJICMCTBUEM pACTBOpA CHJIMKATAa HATPUSA C CHIBHOM KHCIOTOM,
pPacTBOpPEHNE KPEMHUEBOW KUCIIOTHI B IEI0YH, PA3JI0KEHUE IIPU HATPEBAHUU.
JlaGopaTopHblie onbIThbl. KayecTBEHHBIE  peakiMd  Ha  TAJIOTCHUI-UOHBI.
O3HakoOMJIEHHE C KOJUIEKIIMEN MPUPOAHBIX COeMHEHUN cepbl. KauecTBeHHas! peakuus
Ha cynbbar-anuoH. [lomydeHue yriekucioro rasza, B3aWMMOJEHCTBHE MpaMmopa ¢
COJISIHOM KHUCJIOTOM W HCCJEJ0BaHUE €ro cBoMCTB. KauecTBeHHass peakuusi Ha
KapOOHAT-aHUOH.

IIpakTnueckas padora 10. [lomydeHne OKCHMIOB HEMETANIOB M HCCICIOBAHUE WX
CBOMCTB.

IIpakTuueckas padora 11. [lonyueHue ra3oB 1 UccieJOBaHUE UX CBOMCTB.

TEMA 8. METAJLJIBI (16 / 33 4)

Ilesounbie MeTaIbl. [lo0XeHNE MIETOYHBIX METAUIOB B IEPUOANYECKON CUCTEME

anemeHToB /I. 1. MenaeneeBa U CTpOEHUE UX aTOMOB. 3aKOHOMEPHOCTH NU3MEHEHUS
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bU3UYECKUX U XUMUYECKUX CBOMCTB B 3aBUCHUMOCTH OT aTOMHOI'0 HOMEpa MeTalljia
(u3MeHeHue TUJIOTHOCTH, TEeMIepaTyp IJIaBICHHs M KUIMEHUS, PEeakluil ¢ BOION).
Enunnunoe, ocobenHoe u 00111€e B peakiusix ¢ KUCIOPOAOM, APYTUMU HEMETAIIJIAMU,
KUJKUM aMMHUAKOM, OpPraHWUYECKUMU M HEOPraHWYECKMMHM KHUCIOTaMu H Jp.
coequHeHusIMU. HaxoxaeHue B Ipupoje, ux Moay4eHue U NpUMEHEHUE.

Okcuppl, ux nony4deHue u cpoicrra. [llénoun, ux cBoMCTBA U MPUMEHEHUE.

CoJi 1IeI0YHBIX METAJIOB, UX MPEJICTABUTEIN U 3HAUYCHHUE.

Metamisl IB-rpynnsi: Meab u cepedopo. CTpoeHue aToMOB MEJIM U cepedpa.
DU3NYECKUE U XMMUYECKUE CBOMCTBA 3TUX METAJJIOB, UX MOJYyYCHUE U MPUMEHEHUE.
Menp u cepeOpo B Ipupo/Ie.

CBoiicTBa M mNpUMEHEHHE BakHeHmx coeaunenuii: okcumoB wmeau(l) u (1),
cepeopa(l); comeit menu(ll) (xmopuna u cynedara) u cepedbpa (dbropuaa, HUTpara,
Xpomara M arerara).

bepwiuii, MarHud M WEI0YHO3eMeJbHbIE MeTalabl. [lomoxenue B
nepuoauueckoit cucteMe aemMeHToB . V1. MeHnaeneeBa u CTpO€HUSI aTOMOB METAJLIIOB
IIA-rpynmel. HaxoxneHnwe B mpupoje, NojydeHue, (Pu3nueckue M XUMHYECKHE
CBOICTBA, MPUMEHEHUE MIETOYHO3EMETBHBIX METAIIJIOB M UX BAKHEHIINX COCAUHECHUIN
(oKCHUIOB, TUAPOKCHUJIOB U COJICH).

Bpemennass m mocTosiHHas KECTKOCTh BOJIBI M CIOCOOBI YCTpaHEHHS KaKJIOro W3
TUNOB. IOHUTHI.

Hunk. Ilonoxenwe B mnepuoamueckou cucreme siaemeHtoB [l M. Menneneea u
CTpOCHHS aToMOB ITMHKAa. Ero ¢usmdeckne m xummuueckue cBoiicTBa. HaxoxieHue B
MIPUPOAE, MOTYyYEHUE U IPUMEHEHUE INHKA.

Oxkcua, THIPOKCHU]T U COJTU IIMHKA: UX CBOMCTBA U MPUMEHEHHUE.

Amomunuid. [lonoxenue B nepuognydeckou cucreme seMeHToB /. . Menneneesa u
CTpOeHUs aTOMOB amoMuHus. Ero ¢pusndeckue n xumudeckue cBoiictBa. Haxoxxnenue
B MPUPO/JIE, MOJYYEHUE U TPUMEHEHNUE ATFOMUHUSL.

Okcup, TUIPOKCUIT U COJIM allfOMUHUSA (B KOTOPBIX ATIOMHUHUN HAXOJIUTCS B BUJIC
KaTHOHA W aJIOMHMHATBI): UX CBOMCTBAa M NpuMeHeHue. OpraHuyeckue COeIMHEHUS

AJIIOMHUHUS.
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XpoMm. Ilonoxenne B nepuoguueckor cucreme sneMeHToB [l M. Menaeneesa u
CTpoeHHsI aTOMOB Xpoma. Ero ¢usuueckue u xumudeckue cBoiictBa. Haxoxaenue B
MpUPOAE, MOTYUYEHUE U IPUMEHEHUE XPOMa.

CBolicTBa, MOJIYyYEHHE W MPUMEHEHUE BAXKHEHIIHUX COEAUHEHUS XpOMa: OKCHIAOB M
TUJIPOKCHUIOB XpOMa, JUXPOMATOB U XPOMATOB IIEJIOUYHBIX METAJIIOB.

3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUAOB M THAPOKCHUIIOB XpoMa OT
CTEIIEHU €ro OKHUCIEeHUsA. XpoMaTbl M JAUXPOMATBI, HX B3aUMOINEPEXOAbl U
OKUCJIUTENbHBIE CBOMCTBA.

Mapraneu. [lomoxenue B nepuoanyeckon cucreme snemeHtoB /. . MenneneeBa u
cTpoeHusi aToMoB Mapraniia. Ero ¢usnueckue u xumuueckue cBoiictea. Haxoxnenue
B MIPUPOJIE, MOTYUCHUE U IPUMEHEHUE MapTaHIa.

[Tonydyenue, CBOMCTBA U MPUMEHEHHUE BAXKHEHIIUX COCAMHEHUN MapraHia: OKCUI0B U
TUJIPOKCHUIOB, COJIEH MapraHiia B pa3JIM4HOM cTeneHu okuciaeHus. Couu
mapranna(VIl), 3aBucUMOCTb UX OKUCIUTEIIBHBIX CBOMCTB OT CPEABI pacTBOpA.
Keaezo. [lomoxenue B mepuoandeckorn cucreMe asnemeHtoB [[. M. MenneneeBa u
CTpoeHusi aToMOB >kene3a. Ero ¢usndeckue u xumuueckue cBoiictBa. Haxoxenue B
npupojie, ojlyueHue (4yryHa U CTaiu) U MpuMeHeHue xenesa. [lomydenue, cBoiicTBa
U npuMeHeHue BaxHeumux coeauHenuit xxenesa(ll) u (I1l): oxcumos, rugpoxkcuIoB,
coiieri. KomniiekcHbIe coeTHEHNS Kee3a.

JemoncTpamuu. OOpa3ibl IIEJIOYHBIX METAUIOB. B3ammoaeicTBHE MIETOYHBIX
METAJJIOB C BOAOW. Peakuus okpalimBaHUs IJIAMEHH COJSIMH IIEJIOYHBIX METAJUIOB.
O6pasznpr metamioB |IA-rpynmel. B3aumonelictBue kanbimsi ¢ Bojaou. [openue
MarHusi B BoJie M TBEPJOM YIJIEKUCIOM ra3ze. KauecTBeHHbIE peaklMM Ha KaTUOHBI
MarHus, Kaiplous, Oapus. Peaknuu okpamuBaHus IutaMeHH coiiiMu MetamioB A-
rpynnsl. [lomyuenune kEcTkoM BoAbl W ycTpaHeHHE XKECTKOCTU. [lonmyuyeHune wu
uccinenoBanue cBoiicTB rugpokcuaa xpoma(lll). OxucnurenbHble CBOMCTBA qUXpOMAaTa
Kannsi. OKUCIUTENbHBIE CBOWMCTBA MepMmaHraHata kaius. JlaGopaTopHble ONBITHI.
KauecTBeHHbIE peakiiy HAa KATHOHBI MEAU U cepedpa

[Tonyyenne w wuccleIoBaHHWE CBOWMCTB THIPOKCHAA IMHKA. B3anmopaencTtsue

AJTIOMUHHSL C PAcTBOpaMu KUCIOT W menoyer. [lomyyeHne u u3ydyeHue CBOMCTB
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ruapokcua amomunusa. Komlekuus »Kene3oconepiKalluX pyA, 4YyryHa M CTalH.
ITonyyeHue HepacTBOPUMBIX TIHIPOKCHUIOB »JKejle3a U M3YYCHHE HX CBOMWCTB.
ITony4yeHre KOMIUIEKCHBIX COEIMHEHUM JKeme3a.

IIpakTnueckas padora 12. PemeHue 5>KCHEpUMEHTAIBHBIX 3aJady IO TeEMe
«lTonyuenune coeMHEHNN METAJUIOB U UCCIIEJOBAHUE UX CBOKCTB).

IIpakTnueckas paGora 13. PemieHue -HKCIEpUMEHTANBHBIX 3aJad IO TEMaM:

«MeTtautey 1 «HemeTayuiey.
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Oo0mas xumud. 11 kiaace

3/54
Tema ypoka H3yuaembie Bonpockl Buabl gesiTesibHOCTH 00y4aKOIINXCS
10/15 TEMA 1. CTPOEHUE ATOMA. HEPHOJUYECKHH 3AKOH U TEPUOJUYECKASI CACTEMA XUMHWYECKHUX 3JJEMEHTOB
JA. 1. MEHJIEJIEEBA
1/1 Crtpoenue atoma CnoxHoe cTpoeHue aroma. JlokaszarenbcTBa JTOTO: KATOAHBIE U | APrYMEHTHPOBATh CIIOKHOE CTPOCHHE aroma
peHTreHoBckue Jyud, (HoTodhdeKT, paguoaKkTUBHOCTh. OTKPBITHE | U COCTOSTEIHHOCTD Ppa3IMYHBIX MOJIETIEN,
AJIEMEHTApHBIX YaCTHUI[: JJIEKTPOHA U HYKIOHOB (NMPOTOHOB U | OTPa)KaroIIUX 3TO CTPOCHHUE.
HelTpoHoB). Monenu Tomcona, Pezepdopna, bopa. Tlocrynater bopa. | @opmynupoBats noctynarsl bopa.
CrpoeHue aToMa B CBETE€ KBAHTOBO-MEXaHUUYECKUX IPEICTABICHUM. XapaxkTepus3oBarb KOPITYCKYJISIPHO-BOJTHOBOM
. ®otosrpdexr. Karomguele nyunm (IEKTPOHHO-JIyYeBblE TPYOKH). | IyajU3M YacTHUIl MUKpPOMHpA
Buneogpparmentsl u cnaiiasl no teme ypoka. Iloptpersr TomcoHa,
Pesepdopna, bopa
1/2 Crpoenue aTOMHOTO HyksoHbl (IPOTOHBI M HEHTPOHBI), HYKIUAL. [loHATHE 00 M300apax | XapakTepu3oBaTh  COCTaB  aTOMHOTO  sijpa.
snpa. U3oTomsl. U U30TOMNax. SnepHble peakuu U UX YpaBHEHHUS. Paznmuyare HYKJIOHBI W HYKIUIBI, U300apel U
SnepHbie peakuun . BuneodparmenTs! u crnaisl mo Teme ypoka. [loptperst IBaHeHKO | H30TOMIBI
u ['anmona @opMynUpOBaTh  COBPEMEHHOE  ONpEICIICHUE
MOHSTHS «XUMUYECKUHN IIEMEHT.
3anuchiBaTh YPABHEHMUS SJICPHBIX PEAKIIAI
1/2 Coctosinue 31eKTpoHOB | KOpmyCKyIspHO-BOJHOBOM Ayalu3M AJIEKTPOHA. OnuceIBaTh COCTOSIHUE AJIEKTPOHA B aTOME.
B aTOME. [TonsiTHE 27EKTPOHHOM OPOUTAIIN U DIEKTPOHHOTO O0JIaKa. Paznuyath MOHATHS «OPOUTANIBE» U «IJIEKTPOHHOE
S-, p-, d- u f-opouranu. KBantoBbie uncia. 00aKo».
CrtpoeHue JIeKTPOHHON 000JI0OUKH aToMa. KnaccudunupoBats opoUTaIn U ONUCHIBATH UX.
. Bugeodparmentsl u ciaiinpl mo teme ypoka. Mozaenu opOutaneii | YcraHaBiIMBaTh B3aUMOCBSI3U MEXIy KBaHTOBBIMU
pa3nu4Hoi GOpMBI YHUCIaMUd U CTPOCHHEM DJJIEKTPOHHOU OOO0JIOUKH
aToma.
OcyliecTBIsATh BHYTPHUIIPEIMETHBIC CBSI3U
C KypcCOM  OCHOBHOH  WIKOJBI M  KypcoM
OpraHNYecKON XUMUU
2/3 DNEeKTPOHHBIE [lopsinmok  3amoyiHEHMs  ANIEKTPOHAMM  aTOMHBIX — opOuTaneil B | ONmUCHIBaTh CTPOEHHUE 3JIEKTPOHHBIX 000J0YeK

KOH(UTypaluu aToMOB

COOTBETCTBUH C NPUHIMIIOM MUHUMYMa 3Hepruu, 3amnperom Ilaymwu,
npaBuioM XyHja, npaBuiioM KiieukoBckoro.

aTOMOB.

3amuceBaTh 9JICKTPOHHBIC )4 9JICKTPOHHO-
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DneKTpoHHbIE (POPMYITBI aTOMOB U HOHOB. rpagpuueckue (HOPMyJabl aTOMOB XHMHUYECKHUX
J. CnexTpsl MOTJIOLIEHUS U MCIIYCKAaHUS COEAMHEHUN XMMMUYECKUX | SJIEMEHTOB.
2JIEMEHTOB (C MOMOUIBIO CIEKTPOCKOINA)
1/1 Crpoenue aToMa u [Ipennoceliku OTKpPBITUS: pabOThl MPEIIECTBEHHUKOB, peuieHus | OnuceiBaTh IIPEATIOCHUIKA OTKPBITHS
MEPUOJIUYECKHUM 3aKOH | MEXKIYHApOJHOTO Che3Ja XUMHKOB B T Kapicpys, JIUYHOCTHBIE | IEPHOJUYECKOTO 3aKOHA.
. . Menneneena kauectBa /[. 1. Menneneena. AprymentupoBaTh poib JguuHoctH . U
OTKpbITHE TEpUOIMYECKOro 3akoHa. MeHneneeBckass popMyaupoBka | MeHjeneeBa B OTKPBITUM — MEPUOJUYECKOTO
HEPUOMYECKOr0 3aKoHa. B3auMMOCBS3b NEPUOJMYECKOrO0 3aKOHAa M | 3aKOHA.
TEOpUU  CTPOEHHUS  aToMa. CoBpemenHas  ¢opMynupoBka | QopMyaUpoBaTh  MEPUOJUYECKHII  3aKOH B
MIEPUOANYECKOTrO 3aKOHA. coorBeTcTBUN C Bo33peHusmu Jl. 1. MenneneeBa
. Ioptpetsr bepuienuyca, JleGepeitnepa, Hpronenaca, MenaeneeBa. | 1 COBpEeMEHHBIMU MPEACTABICHUSIMU
Paznuunble BapraHThl TaOINIl IEPUOANYECKON CUCTEMBI XUMHUECKUX
anemenToB J[. . Menaeneena
1/1 Crpoenue aroma u | B3aumMocBs3b NMEpHOAMUYECKOTO 3aKOHA U NEPUOANYECKOM cucTembl. | PackppiBaTh (u3MuecKuil CMBICI TMOPSIKOBOTO
nepuoIudecKas [lepuonuueckast cucrtema U cTpoeHue atoma. PU3MUECKUN CMBICT | HOMEpa AJIEMEHTa, HoMepa epuoa U IPyIIbl.
cucTema CUMBOJIUKH MTEPHUOINYECKON CUCTEMBI. OOBACHATH MEPUOINYECKOE H3MEHEHHE CBOICTB
. N. Menneneena. . BuneodparmeHTsl 1 crnaipl o TeMe ypoka XUMHYECKHX 3JIEMEHTOB 0COOCHHOCTSIMU
CTPOEHUS UX aTOMOB
1/2 [Tonoxxenust anemenTa | MI3MeHeHHe CBOMCTB 3JIEMEHTOB B IIEpUOJAaX U IPyNIax, Kak GyHKIUS | YCTaHABIMBAaTh  NEPUOJUYHOCTh  M3MEHEHUS
B [IEPUOIUYECKON CTpoeHHus X aroMoB. [loHsTHe 00 PHEPrUU MOHM3ALMU U CPOACTBA K | PAJUYCOB  aTOMOB,  3JIEKTPOOTPHULIATEIHOCTH
CUCTEME U €ro JNIEKTPOHY. JJIEMEHTOB, MX DJHEPIUM HMOHU3ALMUA M DHEPIrUu
CBOMCTBA. 3HaUYEHUE IIleproIMYHOCTD MX U3MEHEHUS METAUIMYECKUMX U HEMETAJUIMYECKUX | CPOICTBA K JJIEKTPOHY B 3aBUCUMOCTH
IIEPUOIUIECKOTO CBOMCTB 3JIEMEHTOB B IPYNNAX U NEPHUOJAX, KaK (PYHKLHS CTPOEHUS | OT IOJIOKEHUS IEMEHTOB B IEPHOAUYECKON
3aKOHA JIEKTPOHHBIX 000JI0UYEK ATOMOB. CUCTEME.
3HaueHUE NEPUOANYECKOTO 3aKOHA U NIEPUOIUIYECKON CUCTEMBI. OnuceIBaTh CBOMCTBA 3JIEMEHTOB U 00pPa30BaHHBIX
JI. OOpa3upbl IpOCThIX BEIIECTB, OKCUJOB M THMIPOKCUIOB 3JIEMEHTOB | UMU BEIECTB Ha OCHOBAHUM HUX IOJOXEHUS B
TPETHETO MEPUOJIAa U IEMOHCTPALIMS UX CBOWCTB NIEPUOJIUYECKON CUCTEME.
XapakTepu3oBaTb  3HAYCHHE  IEPHOJUYECKOIO
3aKOHA U NEPUOANYECKON CUCTEMBI
1/2 O06o061uieHne u BeinosiHeHnE TECTOBBIX 33JaHUN HA 3HAHUE CTPOEHUSI aToMa BBINOJIHATE TECTHI U YNIPaXXHEHM S, pelIaTh 3a1a4u

CuCTCMaTu3alus

1 3aKOHOMCPHOCTH U3MCHCHU S CBOMCTB DJIEMEHTOB U O6pa30BaHHBIX

U YIIPA)KHCHUS 110 TCMEC.
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3HaHUM MO TEME
«CtpoeHue aroma.
[Tepuonnueckuii 3aKOH
Y TIepUOAUYECKast
CUCTEMA XUMHUYECKUX
3JIEMEHTOB

H. Y. MenneneeBa»

MU BE€IICCTB B 3aBUCUMOCTHU OT IIOJIOXKCHHUA B HepHOI[H‘-IeCKOfI
CHCTEME.
[ToaroToBka Kk KOHTPOJBHON paboTe

[TpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTHUKCHHM
B YCBOCHUU TEMBI.

KoppekTupoBarb cBOM 3HaHUS B COOTBETCTBUH
C IJTAHUPYEMBIM PE3YJIbTATOM

1/1 Kourponpaass pabora 1 1o Teme «CrpoeHune aroma. IleprOAMYECKHI 3aKOH M IEPUOAMYECKas CHCTEMa XHMHUYECKMX DJIEMEHTOB
. Y. MenneneeBa»

10/14 TEMA 2. XUMHNYECKAS CBSA3b 1 CTPOEHUE BEIIIECTBA

1/1 HNonnas xumnueckas [lTonsaTue o xumuyeckod CBs3u. OCHOBHBIE XapaKTEPUCTUKHU | ApTyMEHTUpPOBATH  O00pa3oBaHUE  XUMHUYECKOU

CBA3b

XUMHUYECKOM CBSI3U: SHEPTUs, JUIMHA, JUIOJIbHBII MOMEHT.

HNonHas xuMu4yeckasi CBsI3b U MOHHBIE KPUCTAJUIMYECKNE PEIIETKHY.
3aBUCUMOCTh (UBUYECKUX  CBOWCTB BENIECTB OT  THUMA
KPHUCTAJUTMYECKOMN PEIIETKH.

Hd. Komnnekuuss KpUCTAUIMYECKUX BEHIECTB HOHHOTO CTPOEHUS,
aMOp(HBIX  BEIIECTB u M3 J1eIUi u3 HUX. Monenn
KPUCTAINTMYECKUX PEHIETOK C HOHHOW  CBsI3bl0.  BuaeodparmeHThb
U CJIaiiJIbl TI0 TEME ypOKa

CBSI3W KakK pe3yibTaTa B3aUMOJCHCTBHS aTOMOB,
MPUBOJAIIEe K 00pa30BaHUI0 HMOHOB, MOJIEKYJT W
paauKaioB.

JlaBaTb OCHOBHBIEC XaPAKTEPUCTHKH XUMUUYECKON
CBSI3H.

PackpriBaTh MexaHu3M 0Opa3oBaHHMs HOHHOM
XMMHYECKOU CBA3H.
YcranaBiuBarth 3aBHCHMOCTb bu3nueckux

CBOICTB BEHIECTB OT THUIA KPUCTALIMYECKOU
peIIeTKH
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1/2 KoBanenrtnas Bo30yxnénnoe coctosinue atoma. [loHsTHE O KOBaJeHTHOU CBs3U. | ONMUCHIBATh KOBAJIEHTHYIO CBS3b.
XUMu4eckass  cBs3b M | OOMEHHBI ~ MeXaHW3M  O00pa3oBaHMs  KOBAJCHTHOM  CBSA3H. | XapaKTepH30BaTh €€ 0COOCHHOCTH W MEXaHHU3MbI
MEXaHU3MBI €€ DneKTpooTpuLaTenbHOCTh. HarpaBieHHOCTh KOBaJEHTHOM CBS3H, €€ | oOpa3oBaHUS.
oOpa3zoBaHUs KpaTHOCTb. ©- U 7- CBs3U. JloHOpHO-akuenTtopHslii MexaHusM | KinaccuduuupoBaTh  KOBaJ€HTHYHO CBSI3b IO
00pa3oBaHus KOBAJCHTHOU CBS3U. THITBI KPUCTAUTUYECKUX PEHIETOK C | IIEKTPOOTPHLIATEIILHOCTH, KPAaTHOCTH U CHOCOOY
KOBAJICHTHOH CBSI3bI0: aTOMHAasi U MOJIEKYJISIpHASI. HepeKpbIBaHUS OpOUTATIEH.
3aBucUMOCTh  (M3MYECKMX  CBOWCTB ~ BEHIECTB ~ OT  THWIA | YCTaHABIMBATh 3aBUCUMOCTh bu3ngecKux
KPUCTAJUIMYECKON PELIETKH CBOWMCTB BEUIECTB OT THUIA KPUCTAJUIMYECKOU
. Monenmn  MOJEKyJl — pas3IMYHOM  apXWUTEKTypel.  Mojenu | pemeTku
KPUCTAIJINYECKUX BEIIECTB aTOMHON M MOJEKYJISPHOU CTPYKTYpBHI.
Konnekuust BemectB aTOMHOTO UM MOJIEKYJIIPDHOTO — CTPOEHHS
U U3ACIINN U3 HUX
1/2 KowmmnekcHeie KommnekcooOpa3oBanue M KoMIUieKCHble coequHeHus. CTpoeHue | XapakTepu3oBaTb  KOMIUIEKCHBIE — COEIMHEHUS
COEIMHEHUS KOMITJIEKCHBIX COEIMHEHHI . KOMIIJIEKCOO0pa3oBaTeib U | U UX CTPOEHUE Ha OCHOBe Teopuu BepHepa
KOOPJIMHAIIMOHHOE YHUCIIO, JINTaH/Ibl, BHYTPEHHSS U BHEIIHSS Cephl.
. Tloptper Bepuepa. BuaeodparmMeHTHl u cCiaiabpl MO Teme
ypoka. IloirydeHre KOMIUIEKCHBIX OPTaHUYECKAX W HEOPraHMYECKHUX
coeMHeHNH. JleMOHCTpanys CyXux KpUCTaINIOTHAPATOB
1/2 Knaccuduxkanus u Knaccudukanus KOMIIJIEKCOB: XeJaThl, KaTHOHHBIC, aHWOHHBIE U | KilaccudumupoBaTh KOMIIEKCHBIC COCTMHCHUS
HOMEHKJIATypa HeHTpaslbHble, aKBAKOMIUIEKCHI, aMMHUAKaThl, KapOOHWIbl MeTalsioB. | Ha3piBaTh 3TM  COEAMHEHUS B  COOTBETCTBUM
KOMIUTIEKCHBIX Homenknatypa KOMIUIEKCHBIX COCAMHEHWH W HMX CBOWCTBA. | ¢ nmpaBmwiaMu HoMeHKIaTypel [lUPAC.
COCIMHEHU, Jucconpanuss KOMIUIEKCHBIX COCOUHEHMM. 3HAYEHUE KOMIUIEKCHBIX | 3alMChIBaTh yPAaBHEHUS peaKUUd JUCCOLMALUU
JUccoOLManus HMX B | COGQUHEHUM U UX POJb B IPUPOJE. KOMIIJIEKCHBIX COEIUHECHH.
pactBopax. 3Hauenue | JI. BsaumopneiicTBME MHOrOaTOMHBIX CIHPTOB M TIVIIOKO3bl C | PackpbIBaTh poJib  KOMIUIEKCHBIX COCOUHECHHN
KOMIIJIEKCHBIX (enunroBoii KuaKocThIO. KauecTBeHHble peakiMd Ha HMOHBI F&** | B XMMUYeCKOM  aHaiu3e,  [POMBIILIEHHOCTH,
COEJIMHEHUN u Fe®' IIPUpOJIE
1/1 Mertannuueckas IIpupona xumuueckoil cBs3M B MeTayiax M civiaBax. OOmue | OnuchIBaTh METANIMYECKYIO XMMUYECKYIO CBSI3b.

XHUMHNYCCKas CBA3b

(U3MYECKHe CBOWMCTBA META/UIOB: TEIUIO- M AJIGKTPOIPOBOJJIHOCTD,
IJIACTUYHOCTh, METAJUTMYECKUH OJIECK, MATHUTHBIE CBOICTBA.
Merammueckas KpucTauiMueckas pemérka u e€ 0CoOOCHHOCTH, Kak
(YHKIMS METAJUTHUECKOMN CBS3H.

J. Monenu KpuCcTajuIM4eCKUX PEIIETOK METAJIOB

Xapaktepu3oBaTh 00mMe (U3MUECKHE CBONCTBA
METAaJIOB.

YcraHaBauBaTh  3aBUCMMOCTh  MEXAY  BHJIOM
XUMHAYECKON CBA3U, THUIOM KPUCTAIIMYECKOU
PELETKU U CBOVCTBAMU METAJIIIOB

30




1/1

ArperaTHble COCTOSIHUS

l"a3br u razoseie 3akoHbl (boitns-Mapuotra, lapns, ['eit-Jlroccaka).

XapakTepu30oBaTh arperaTHble COCTOSIHUS BELECTB

BemiectB u  ¢aszoBble | YpaBHeHue  MenuieeBa-Kianeiipona  uis  WAEAIBHOTO  rasza. | Kak (YHKUWIO YCIOBHHA WX HaxO0XJICHHUS B
IEePEX0 bl Kunkocru. TekyuecTb, UCIIApEHHE, KPUCTATITU3ALMSL. OKpY>Karolleu cpee.
Teépubic BemectBa. [InaBnenne. @azoBbie nepexoapl. Cyonmumanus 1 | OMUCHIBaTh B3aMMOCBS3h  (a30BBIX IEPEXOJI0B
necyOmuManius. BEILIECTB.
Kunkue kpucTauibl. PackpeiBaTh posib (ha30BBIX IEPEXOJIOB BEIICCTB
[1na3ma. B [IPUPOJI€ U UCKYCCTBEHHOM cpeie
. BuneodparmeHTsl u cnaiiasl mo Teme ypoka. Boma B pazmmuHBIX
arperaTHbIX COCTOSIHUSX U €€ (pa3oBbIe MEPEXOIbI.
Bosronka wonma wim OeH30iHOW KuCTOTHL. [luarpamma «®dazoBbie
MI€PEXO0/Ibl BEIIECTB»
1/1 MexMoeKyaspHbIe Bonmoponnas cBsizb W €€ Pa3HOBUIHOCTH: MEXMOJIEKYyIsipHas U | OmUChIBaTh BOJOPOJHYIO CBSI3b W pa3iMuaTh €€
B3aMMO/ICHCTBHS. BHYTPUMOJIEKYJIsipHas. DU3NYECKUE CBOMCTBA BEUIECTB C BOJOPOJHON | pa3HOBUAHOCTH.
Bonoponnas cBsizb cBs3bl0. E€ Onosnornyeckas posib B OpraHu3alluu CTPYKTYyp OelkoB U | XapaKTepu30BaTh 3HAYEHUE BOJIOPOJHBIX CBS3EH
HYKJIEMHOBBIX KHCJIOT. JUISL  ONMCaHus (DU3MYECKUX CBOWCTB BEIIECTB
BannepBaanbcoBo B3auMOJEHCTBHE W €r0 TUIBI: OPUEHTAIMOHHOE, | M OpraHU3alH CTPYKTYpPbl OHOMOINMEPOB.
WHIYKITMOHHOE ¥ TUCTIEPCUOHHOE. Paznuuate THIIBI MEXMOJICKYJISIPHOTO
. BungeodparMeHThl M Cllaiiibl IO TeMe ypoka. Mojenu MOJIeKYs | B3aMMOJICHCTBHS BEIIECTB.
JIHK u Genka
1/1 [IpakTnueckas [TonyyeHne KOMIUIEKCHBIX OPraHUYECKUX U HEOPTAaHMYECKUX CobumoiaTh mpaBuiia TEXHUKH O€30MacHOCTH IPH
pabora 1 COCTMHEHUH M MCCIICIOBAHUE UX CBOMCTB padore ¢  mabopaTopHbIM  000pYIOBaHHUEM,
HarpeBaTelIbHBIMU  NMPUOOpPAMH, XUMUYECKHUMHU
peakTuBaMU.  ODKOHOMHO M 3KOJOTHYECKH
IrPaMOTHO OOpAaIaThCS C HUMH.
HccnenoBath CBOICTBA KOMILJIEKCHBIX
COEINHEHUIA.
Habmronate xuMuueckue siBIeHUS U (PUKCHPOBATH
pe3ynbTaThl HAOIIOICHU. dopMynupoBaTh
BBIBO/Ibl HA UX OCHOBE
1/2 O60061enue u BrinonHeHue TECTOBBIX 3aJaHUN Ha 3HAHUE BUJIOB XUMUYECKOHN | BBINOJHATH TECTHI M YIPaKHEHUS, PEIIATh 3a4a4n

cUCTeEMAaTHU3aIus
3HAHUH 110 TEME
«XUMHYECKas CBI3b U

CBSI3U, THUIIOB KPUCTAUIMYECKUX PELIETOK,
B3aMMOJICHCTBUS U (Da30BBIX MEPEXOI0B.
[ToaroToBka K KOHTPOJLHOM paboTe

MCIKMOJICKYIIAPHOTO

10 TCMC.
HpOBOI[I/ITB OLCHKY COOCTBEHHBIX JOCTIDKCHUI
B YCBOCHUU TCMBI.
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CTPOCHUC BCUICCTBA»

KoppekTupoBarb cBOM 3HaHUS B COOTBETCTBHU
C IUTAHUPYEMBIM PE3YJIbTATOM

171 KonTpossraas pabora 2 1mo teme «XuMuyeckas CBsI3b U CTPOEHUE BEIECTBA»
9/12 TEMA 3. AUCIHEPCHBIE CUCTEMBbI U PACTBOPBI
1/1 HucnepcHble cucTteMbl | XMMHUECKUE BEILIECTBA U cMeCcH. XUMUUecKas cuctema. ['oMorenHsle | OnuchbiBaTh XMMUYECKHE CUCTEMBI U JHUCIIEPCHBIC
U MX KJIacCHU(pHUKAINS U reTeporeHHele cmecH. JlucnepcHas cuctema: JUCIIEPCUOHHAs cpeia | B YaCTHOCTH.
u aucniepcHas gaza. Kiaccugukanys TucnepcHbIX CUCTEM. Paznuyath roMoreHHbl€é W T€TEpOTeHHbIE CMECH,
I. Buneodparmentsl u crnaiigel mo  Teme ypoka. OOpasibl | IMCIIEPCHOHHYIO CPEy U TUCIIEPCHYIO (a3zy.
JMCIIEPCHBIX CUCTEM U UX XapaKTepHbIE TPU3HAKU. KnaccuduuupoBath AUcCIIEpCHbIE CUCTEMBI
1/1 I'pyOoaucnepcHbie Aspozonu. [lponemnenTel. OMynbcun U 3Mynbratopbl. CycrneHsuu. | XapakTepus3oBaTb IpyO0OAMCIIEPCHBIE CUCTEMBI.
CUCTEMBI CennMeHTanus. OrnuceiBaTh poJIb a’po30Jen, SMYJIbCHUI
. Buneodpparmentsl u cimaiingel mo  TemMe ypoka. OOpasmpbl | M CyCleH3Wi B TIpUpPOJE, Ha TPOU3BOJICTBE
(komnekuuu) OBITOBBIX W IPOMBIIUICHHBIX a’3p030J€H, AMYIbCUN | U B OBITY
U CYCIICH3UI
1/1 ToHKoaMCTIEPCHBIE Komnounnneie pactBopel. Dbdext Tunmans. [lonydenne komwtonaapix | OMUChIBaTh  TOHKOJMUCIIEPCHBIE  CHUCTEMBI U
CUCTEMBI PacTBOPOB JIUCIEPCUOHHBIM, KOHICHCALMOHHBIM U XUMHUYECKHM | CIIOCOOBI UX MOTYYEHUS.
crocobamu. Paznuuate 3051 u renu.
3osm 1 koarynisiuus. ['enu u cunepesuc. XapakTepru30BaTh KOAryJISILIMIO U CHHEPE3HC.
3Ha4YeHHE KOJUIOMIHBIX CUCTEM. PackpbIBaTh posib KOJUIOUIAHBIX CUCTEM B IPUPOJIE,
J. Bugeodparmentsl u ciaiipl mo teme ypoka. I[IpoxoskaeHue Jiyda | Ha MPOU3BOJICTBE, B MEIUIIUHE U OBITY.
CBeTa Yepe3 KOJUIOMIHBIC U UCTUHHBIE pacTBOpHI (3ddexT Tunmas).
JI.  3HaKOMCTBO C  KOJUICKUMSMH  DUIIEBBIX, MEAMIIMHCKUX
U 6uosornueckux renei u 3omueil. [lomydyenue KommonaHoOro pacTeopa
xnopuna sxeneza(I1l)
2/4 PactBopsl. PacTtBOpbl Kak rOMOr€HHbIE CUCTEMbI M UX THUIIBL: MOJIEKYJIpHbIE, | XapaKTepu30BaTh pPacTBOpP KakK TIOMOTEHHYIO
KonnenTpauus MOJIEKYJISPHO-UOHHbBIE, HOHHBIE. CUCTEMY.
pacTBopoB U crocoObl | CocoObl  BBIpaKEHHsS]  KOHIEHTPALlMU  pacTBOpPOB:  00BbEMHasl, | Mcmoab30BaTh KOJIWYECTBEHHBIE XapaKTEPUCTUKU

€€ BBIpaKECHUS

MaccoBas M MOJbHasg JO0JIM PAacTBOPEHHOrO BellecTBa. MoJsipHas
KOHIIEHTPALUs PacTBOPOB.

J. BupeodpparmeHThl M cnaiiipl 1O TeMe Ypoka. 3aBUCHUMOCTb
pPAcTBOPUMOCTH B BOJIE TBEPABIX, )KMJIKUX M ra3000pa3HbIX BEIIECTB

COJIep>KaHUs PacTBOPEHHOTO BEIIECTBA B PACTBOPE
IIPU PEIICHUU PAcUETHBIX 3a/1a4
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oT Temmeparypbl. Tabnwma  pacTBOPUMOCTH. [Tosryuenue
MEPECHIIIICHHOTO PAaCcTBOpa THOCYJIh(paTa HATPHUS U €T0 MTHOBEHHAs
KpUCTAJUTU3ALIMS

1/1 [IpakTnueckas [IpuroToBiieHHE pacTBOPOB PA3IUYHON KOHLICHTPALIUU CoOumoiaTh mpaBuiIa TEXHUKHA 0€30MacHOCTH IPH
pabora 2 pabore ¢  7abOpaTOPHBEIM  OOOPYIOBAHHUEM,
HarpeBaTeIbHBIMH ~ TTPUOOpPaMH, XUMHYECKUMHU
peakTUBaMU.  ODKOHOMHO ¥ 3KOJIOTUYECKHU
1/1 [IpakTnueckas Ornpenenenre KOHIIEHTPAIMHA KUCIOTHI TUTPOBAHUEM IPaMOTHO 00PAIIATECS C HUMH.
paGora 3 Habmronath Xxumudeckue siBIeHUs U (PUKCUPOBATH
pe3yabTaThl HaOJIOICHU. PopMyIMpoBaTh
BBIBOJIbI HA X OCHOBE
1/2 O6061eHne u BrinonHeHue TeCTOBBIX 3aJJaHUI Ha 3HAHKE JUCTIEPCHBIX CUCTEM, BBITIOTHATE TECTHI U YIIPAXKHEHUS, PEIIaTh 3a/1a41
cUCTeMaTH3aIus PacTBOPUMOCTH, CIIOCOOOB BBIPAXKEHUSI KOHIIEHTPAIIH PACTBOPOB. 0 TEME.
3HaHUH 10 TeMe Pemrenne pacu€THbIX 3a1a4. [TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHKEHHI
«ducnepcusie cuctemsl | [loaroToBka k KOHTPOJIBHON paboTe B YCBOEHUU TEMBI.
U PacTBOPHI» KoppektupoBaTh cBOU 3HaHUS B COOTBETCTBUH
C TUIAHUPYEMBIM PE3YJIbTaTOM
171 KonTtposrHas pabora 3 mo teme «JlmcriepcHble CCTEMBI 1 PACTBOPEHD
9/14 TEMA 4. 3AKOHOMEPHOCTHU MPOTEKAHWU S XUMWYECKHNX PEAKIIUN U ®U3UKO-XUMHUYECKHUX ITPOIIECCOB
1/1 OCHOBBI ~ XHUMHUYECKOW | XUMHUYECKAs] TEPMOJMHAMUKA. XapakTepru30BaTh TEPMOJIMHAMUYECKYIO CUCTEMY.
TEPMOIMHAMHUKHU. Tepmoaunamuueckasi cucreMa. OTKpbITasi, 3aKpbITas, U30JIUPOBaHHASA | Pa3nuyarh OTKPBITYIO, 3aKPBITYIO,
[TonsiTre 06 sHTaNBNMU | cUCTeMbl. BHYTpEHHSS SHEPTUs CUCTEMBI. M30JIMPOBAHHYIO TEPMOIUHAMUYECKHUE CUCTEMBI.
DOHTanbnusl, WIM Temiocojepxanue cuctembl. IlepBoe Hauano | Mcnonp3oBaTh  MOHATHE — JHTAJBIUM  JUIA
TEPMOIUHAMUKH. N3oxopHbIit M u300apHBIl  MPOLIECCHI. | XapaKTEPUCTUKH TEIII0COAECPKAHUS CUCTEMBI.
TepMmoxuMuueckoe ypaBHEHUE. dopmynHpoBaTh NEPBOE HAYAJIO TEPMOMHAMUKHY.
. BuneodparmeHTsl 1 caaipl 10 TEME ypoKa OnuceIBaTh M30XOPHBIA U U300apHBIN MTPOIIECCHI
1/3 Onpenenenue Onranenus. CtaHgapTHas SHTaubOUs. Pacu€r sHranmenuu peakuuu. | Pa3nuuate XuMHUYecKHE peakiUu IO TEIIOBOMY
TerioBelXx 2 dexToB | 3akoH ['ecca u crneACTBUS U3 HETO. s dexry.
XUMHUYECKUX peakuuid. | JI. Dk3oTepmuyeckue Mpolecchl Ha MpUMepe PAaCTBOPEHHsI CEepHOMU | XapaKTepu30BaTh SHTAIBIIHIO.
3akoH ['ecca KACJIOTHl B BOJAE. ODHIOTepMHUYeckHe mpollecchl Ha mnpumepe | DopmynupoBaTh 3akoH l'ecca M CIEACTBUS U3
pacTBOPEHUS COJIE aMMOHUS HETO.
[Ipon3BOIUTH pacy€r SHTAIBIUU PEAKIIUU
1/2 Hanpagnenue Outponusa. Bropoe u Tperbe Havanma TepMoauHamMuku. CBoOoaHas | XapakTepH30BaTh SHTPOIHIO.
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MPOTEKAHUS
XUMHUUYECKUX PEAKLIHM.
[Tonsitue 06 sHTpONIUN

sneprus ['m66ca.
. BuneodparMeHThI U Caipl 0 TEME ypoKa

®opmynupoBaTh BTOpPOE€ U TPETbE Haudaia
TEPMOIMHAMUKHU.

AprymMeHTHpoBaTh BO3MOKHOCTb
CaMOTNPOMU3BOJIBHOTO  IPOTEKAHUS XUMHUYECKUX

peakuuii ¥ MOATBEPKAATh UX PacuE€TaMHU

1/1 Ckopoctp xumunyeckux | [IoHsiTHE O CKOPOCTH peaKIUu. XapakTepru3oBaTb CKOPOCTh XUMHUYECKOW peaKuu
peakuui OHeprus aKkTUBAalMM W  AKTUBUPOBAHHBIM  KOMIUIEKC. 3aKOH | M Mpejiararb €IUHUIIbI €€ U3MEPEHUS.
JercTByromMx Macc. KuHeTnmdeckoe ypaBHEHHE M KOHCTaHTa | DOopMynupoBaTh 3aKOH JACHCTBYIOIIMX Macc
CKOPOCTH XMMHYECKON peakuu. [lopsaok peakuum. Y OTIPENENATh TPAHULIBI €r0 TPUMEHUMOCTH
J. BugeodparmMeHTsl U ciaiijibl 10 TEME ypoKa
1/2 @akropsl, BausApmue | akTophl, BIMAIONIME HA CKOPOCTh TOMOTE€HHOM peaklMy: NpupoAa U | PaznmuyaTte roMo- M TeTEpOTreHHBIE IPOLIECCHl H
Ha CKOpPOCTh KOHIICHTpaLus pearupyronmx BEILIECTB, Temmeparypa. | (GakTopbl,  BIHAIOIIME Ha  CKOPOCTb  HX
TOMOT€HHBIX U Temnepatypusiii koadpunuent. Ypasuenue C. Appenuyca. MIPOTEKaHU.
reTepPOTreHHBIX @akTopbl, BIMAKOIIAE HAa CKOPOCTh TE€TEpPOreHHo peakuuu: | DopMynupoBaTh TIPABUIIO Bant-T'odda
peakuuu KOHIIEHTPALMsSI ~ pearupyrouMx  BEHIECTB M IUIOIIAAb WX | U ONPEAESATh IPAHUIIBI €r0 IPUMEHUMOCTH.
COIIPUKOCHOBEHMUSI. XapaxTepru3oBaTb 0COOEHHOCTH KUHETHUKU
J. HM3yueHme 3aBHCHUMOCTH CKOPOCTH XHMHMYECKOW PpEAKIUU OT | F€TEPOTr€HHBIX XUMUYECKUX PEAKIUN
KOHIIEHTPALUH BEILIECTB, TEMITepaTyphl (B3aumosielicTBHE
THOCynb(ara HATPUS C  CEPHOM  KHUCIOTOM), TIOBEPXHOCTH
CONPUKOCHOBEHHS BEIIECTB (B3aUMOJICHCTBUE COJITHOM KHUCIOTHI
C TpaHyJIaMH U MOPOIIKAMU AJIFOMUHUS WM LIMHKA)
1/2 Karanus n OCHOBHbBIE TMOHATHS KaTaJIUTUYECKOM XUMHUHU: KaTalau3aTropbl M | XapaKTepu3oBaTh KaTalM3 M KaTaJlW3aTOpbl Kak
KaTaJIn3aTopbl KaTajiu3, TOMOTCHHBIH M TEeTepOTeHHBIM KaTajau3, MPOMOTOPHI, | GaKTOPbl YIpaBICHHUS CKOPOCTHIO XUMUYECKOU

KaTaJIMTHUECKUE s1JIbl U UHTUOUTOPBI.

MexaHu3M J1eCTBUS KaTaau3aTopoB.

OcCHOBHBIE THINBI KaTajau3a: KHCIOTHO-OCHOBHOM, OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBINA, METAIJIOKOMIUIEKCHBIH M KaTaliu3 MeTaJlIaMH,
(bepMeHTaTUBHBIA. DPepMEHTHI, KaK OHOJOrMYEcKHe KaTaau3aTopbl
0€IKOBOM MPUPOJIBI.

. IlpoBeneHue KaTadUTUYECKUX PEAKIHUI pa3ioKeHHs MepoKcuaa
BOJIOPOJIa, TOPEHMsI caxapa, B3aMMOJAEHCTBHS MOJa U ATIOMMHUS.
Koppo3sus xene3a B BOJHOH cpejie C ypOTPOIIMHOM U 03 Hero.

JI. 3nakomctBO ¢ koseknuenn CMC, conepkalmx 3H3UMbI

peaxIum.

OnuceiBaTh MEXaHU3MBbl TOMO-,
U (PepMEHTATUBHOTO KaTaJIU30B.
[TpoBoauTH, HAOIIOAATH, OMUCHIBATD XUMUYECKHUIM
HKCIEPUMEHT U JeNaTh BHIBObI HA €TO OCHOBE

reT€porcHHoro
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1/2 Xumuueckoe [lonsitue 00 OOpaTHUMBIX XHMHUYECKHX Tporeccax. Xumuueckoe | OmUCHIBaTh  XMMHYECKOE  paBHOBECHE,  KakK
paBHOBECHE pPaBHOBECHE U KOHCTAaHTa PAaBHOBECHSI. JUHAMHUYECKOE COCTOSTHUE XUMUYECKON CUCTEMBI.
CMmenieHne XMMHUYECKOTO PABHOBECHS M3MEHEHHEM KoHueHTpauuu | @opmynupoBate npunuun Jle Illarense u
BELIECTB, U3MEHEHHUEM JABJICHUS U TEMIIEPATYpBHI. npeiaraTh  COoCcOObl  CMEILIEHUS PaBHOBECHS
. HabGnroneHue cMenieHusi XMMU4ecKoro paBHOBECHS B CUCTEMAX: 00paTHUMbIX XMMHUYECKUX PEAKIIMI Ha €ro OCHOBE.
2NO; > N204, FeCl3 + KSCN < Fe(SCN)s + 3KCI
1/1 [IpakTnueckas W3yuenne BAMSHHUA pa3IMyHBIX (AKTOPOB HA CKOPOCTh XHUMHYeckor | CoOmoaaTs mpaBmiia TEXHUKH OE€30MACHOCTH TIPH
pabora 4 peakuuu pabore ¢  7abOpaTOpHBIM  0OOPYAOBAHUEM,
HarpeBarelbHbIMU  IpUOOpaMu, XUMUYECKUMH
peakTUBaMU.  ODKOHOMHO M DJKOJIOTUYECKH
rPaMOTHO 00paIaTbcs ¢ HUMHU.
HabmronaTh Xxumudeckue siBiIeHUsI U (PUKCUPOBATH
pe3yabTaThl HaAOJIOICHU. PopMynMpoBaTh
BBIBOJIbI HA UX OCHOBE
12/21 TEMA 5. XUMHWYECKHWE PEAKIIMU B BOJHbBIX PACTBOPAX
1/2 Bona  kxak  cnalweiii | Bona — cnaObiit  snextponur. Katmon runpokconus. HMonnoe | XapakTepu3oBaTh BOAY KaK CIaObIi 3JIEKTPOJIUT U
AIIEKTPOJIUT. npousBeieHne Bojabl. HelTpasibHas, KUCIOTHAs U IEJIOYHAs CPebl. | BOJOPOJIHBIM IMOKa3aTeiab, KaK KOJMYECTBEHHYIO
Bonopoansrit [Tonsitue pH. Bopopoansiii mokazarens. Muaukaropel. Pons pH | XapakTepucTuky €€ OHUCCOIMAMM W CPEJbl
nokazaTtenb. CBONCTBA | cpelibl B IPUPOJIE U KU3HU YeaoBeKa. MIOHHBIE peakluu U YCIOBUS UX | pacTBOpA.
pacTBOpoOB MPOTEKaHMSL. PackpbIBaTh CyIIHOCTH peakiuil B pacTBOpax
JIEKTPOJIUTOB . CpaBHeHHE  3JEKTPONPOBOJAHOCTH  PACTBOPOB  AJIEKTPOJIUTOB. | MEKTPOJIUTOB KaK  pe3ylbTaT B3aUMOJIECHCTBUS
CwMmelieHue paBHOBECHs AMCCOLMALMM CJIA0bIX KUCIIOT. MHIMKAaTOpBI | HOHOB.
Y U3MEHEHUE UX OKPACKU B PA3HBIX CPEAAX. OTpaxarh 3TO C HOMOIIBIO HOHHBIX YPAaBHEHHH.
JI. Peaknuu, uaymme ¢ oOpa3oBaHUEM OcCajllka, raza WIH BOJBI, AJIS
OpPraHUYECKUX U HEOPraHMYECKUX DJICKTPOJIUTOB
1/2 Kucnots! u ocHoBanust | PanHue npencTaBiieHus O KUCJIOTAaX U OCHOBAHUSX. XapakTepu3oBaTh KHUCIOThl, KaK COEIUHEHHS,

C MO3UIMHU PA3HBIX
MpEICTaBICHUN

U TEOPUH.
[IporonuTnueckas
Teopust

Kucnotrel ¥ OCHOBaHMS C NO3ULUUU TEOPUU DIEKTPOJIUTHUECKOM
JUCCOLMALINH.

Teopuss xucnor u ocHoBanuil bpencrena—IJloypu. ConpsixéHHbie
KUCJIOTHI K OCHOBaHUSL. AM(DOIUTHI.

. BugeodparMeHTsI U ciaifipl 10 TEMe ypoka

pa3M4YHbIE [0 COCTaBY, TUIY 0OPa3yIOIIUXCS MPU
AIEKTPOJIUTUYECKON JUCCOIMAIIMU HOHOB, a TaKXe
C MO3UIUIA MPOTOHHON TEOPUH.
YcranaBiuBaTh COMPSIKEHHOCTh
1 OCHOBaHUH.

OnuceiBaTh aM()OIUTHI

KHCJIOT
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1/3

Heoprannueckue

U OPraHUYECKHE
KHCJIOTBI B CBETE
TEOpUU
BIEKTPOIUTHYECKON
JUCCOLALIN

U IPOTOJIUTUYECKON
TEOpUU

Knaccugukarus KUcIoT U cCrnoco0bl MX MOIYYSHHUS.

OOme XMMUYECKHE CBONCTBA OPraHUYECKUX W HEOPTaHUYECKUX
KHCIIOT: PEAaKUMM C MeTaUlaMH, C OKCHUIAAMM M TUIPOKCHIAMHU
METaJUIOB, C COJIAMH, CO CHUPTAMM.

OxucnuTenpHble CBOWCTBA KOHIIEHTPUPOBAHHOM CEpHOW M a30THOM
KHCIIOT.

. B3aumonelcTBue KOHIIEHTPUPOBAHHBIX A30THOW M CEPHOM KHUCIIOT,
a Takke pa30aBICHHONM a30THOM KHUCJIOTHI C Meaplo. Peakims
«cepeOpsTHOTO 3epKaliay ISk MypaBbUHOW KUCIIOTHI.

JI. CBoiicTBa coJisiHOM, pa30aBiIeHHON CEpHON U YKCYCHOM KHCIIOT

XapakTepu3oBaTh KIACCUPUKAIUIO OPTraHHYECKUX
Y HEOPTaHUUYECKUX KUCIIOT, OCHOBHBIE CIIOCOOBI X
MOJIy4eHUsT M OO0IIMe XWMUYECKHUE CBOWCTBA B
CBETE€ TEOPHUH DJIEKTPOJIUTHYECKON IUCCOLUALNN
Y IIPOTOJIUTHYECKON TEOPHUHU.
Boienare  ocoGeHHOCTH
1 a30THOM KHUCJIOT

peakuuii  CepHOM

1/1 [IpakTnueckas HccnenoBanue CBOMCTB MUHEPAIBHBIX U OPTaHUYECKUX KUCIOT CobumoiaTh npaBuia TEXHUKUA 0€30MacHOCTH IPH
pabora 5 pabore ¢  J1aboOpaTOpHBIM  OOOPYTOBAHUEM,
HarpeBarelbHBIMU  IpUOOpaMU, XUMUYECKUMH
peakTUBaMU.  DKOHOMHO M DJKOJIOTUYECKH
rPaMOTHO 00paIaTbcs ¢ HUMHU.
Habmronate xumudeckue siBIeHUs U (PUKCUPOBATH
pe3yabTaThl HaAOJIOICHU. PopMynMpoBaTh
BBIBOJIBI HA UX OCHOBE
1/3 Heopraanueckue Knaccudukanus ocHOBaHH U CTIOCOOBI UX MTOJTyYEHUS. Knaccudumuposats OpTraHUYECKUE
U OpraHuyecKue OOmue XuMUYecKHe CBOICTBa WIeNoYel: peakluu C KUCIOTaMH, | U HEOPTaHWYECKHE OCHOBAHMUSL.
OCHOBAaHUS B CBETE KHCIIOTHBIMU M aMOTEPHBIMH OKCHIAMH, COJIIMH, HEKOTOPBIMHU | XapaKTepu30BaTh  CIOCOOBI  MOJY4YEeHUS U
TEOPUHU AIIEKTPO- MeTaJlylaMd ¥ HEMeTalylaMH, C OpraHW4YecKMMH BeIIeCTBaMH | CBOMCTBa HIesoueH, HEPacTBOPUMBIX u
JTUTUYECKOU (rayouAOTPOU3BOTHBIME  YIIICBOJOPOIOB,  (DEHOJIOM, IKHpaMH). | OECKUCIOPOIHBIX OCHOBAaHUH B CBETE TCOPUH
JMCCOLIUAIIUU XUMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUN: PpEAKUUU C | JIEKTPOJIUTUYECKOM JICCOLIUAITIH
Y IPOTOJIUTUYECKOU KHCJIOTaMHU, PEaKLUU Pa3IokKEeHHs U KOMIUIEKCOOOpa30BaHUS. Y IPOTOJIUTHYECKON TEOPUH
TEOpUU XUMHUYECKHE CBOMCTBA OECKUCIOPOIHBIX OCHOBAaHUU (aMMUaka |
aMUHOB): B3aUMO/ICHICTBUE C BOJON M KUCIOTAMH.
J. BzaumopeiicTBue aMMuaka M METUJIAMHHA C XJIOPOBOJOPOJIOM
u Bojoil. [lomyuenue u cBoOiicTBa pacTBOpa r’UAPOKCHIA HATPUS.
JI. BzaumopeiicTBue THUIpOKCHIAa HATPUS C COJSIMHU: CylIbpaToMm
meau(Il) u xmopunom ammonus. IlomydeHue u cBoOicTBa rUAPOKCUIA
meau(Il)
1/2 Comun B cBere Teopuu | Knaccudukanms coneil opraHn4eckuii 1 HEOPraHMUECKUX KUCIOT. XapakTepu3oBarh KJ1accu(pUKAILUIO coJel
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AIIEKTPOJIUTUYECKOI OcHOBHBIE CTIOCOOBI IOTYYEHUS COJEH. OpPraHMYeCKUX U  HEOPraHWYECKUX  KHUCIIOT,
JMCCOLMALIUU XUMHUYECKUE CBOWCTBA COJICH: pa3JIoKEHHE TMPH HarpeBaHHWM, | OCHOBHBIE CIIOCOOBI MX TMOJyYeHHS U oOuue
B3aUMO/JICHCTBUE C KUCIOTAMM U IIE€JI0YaMH, JIPYTUMH COJISIMHU. XHUMHMUYECKUE CBOWCTBA COJIEH B CBETE€ TEOPUU
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHMUSI. AJIEKTPOJINTUYECKON UCCOLALNY.
. Ilony4yenue MplIa 1 U3y4€HHME CPEbl €r0 PACTBOPA UHIAUMKATOPAMHU.
JI. CBoiicTBa pacTBOpOB coJieil cynbdara meau u xjaopuaa xenesa(lll)
1/1 [IpaxTnueckas [lomydyenue coneld pasnUUHBIMU criocobamMu u uccienoBanne ux | CoOmOAaTh MpaBMiia TEXHUKH OE30MACHOCTH TPH
paborta 6 CBOWMCTB pabore ¢  mabopaTopHBIM  OOOpPYIOBAHHEM,
HarpeBarelbHbIMU  IpUOOpaMu, XUMUYECKUMH
peakTUBaMU.  ODKOHOMHO M DJKOJIOTUYECKH
rPaMOTHO 00paIaTbcs ¢ HUMHU.
HabmronaTh Xxumudeckue siBiIeHUsI U (PUKCUPOBATH
pe3yabTaThl HaAOJIOICHU. PopMyIHpoBaTH
BBIBOJIbI HA UX OCHOBE
2/3 IMuaponns [TonsiTue ruaposnsa. OnuceIBaTh TUAPOIN3 KaK 0OMEHHBIN MPOIIECC.
HEOPraHUYECKUX IMunponus coneit u ero kiaaccuduxanus: oOpaTuMbIil 1 HeoOpaTuMbIH, | OTpaXkaTh €ro ¢ MOMOLIBI0 ypaBHEHUH.
COETMHEHUI 110 AaHMOHY U MO0 KaTHOHY, CTYIEHYaThIH. Pasznuyars THBI THAPOIIN3A.
Ycunenue u nojasiieHrue oOpaTMMOro rupoJIn3a. IIpenckasslBaTh  peakUMIO  CpeObl  BOJIHBIX
HeoOparumblii ruapom3 OMHAPHBIX COCTUHECHUN. PacTBOPOB coJeit
J. Tunponus kapOoHATOB, Cynb()ATOB M CHIMKATOB INEJIOYHBIX
MeTaiuioB, HUTpara cBuHUA(1l) nnm nuHka, XJ0puaa aMMOHUSL.
JI. UccnenoBanue cpenpl pacTBOPOB € IMOMOIIBIO HMHAWKATOPHOMU
Oymaru
1/1 [IpakTnueckas I'maponns opraHMYecKuX U HEOPraHMYECKUX COCIUHEHHUN Cobmtonath npaBuila TEXHUKH O€30IIaCHOCTH NPH
pabora 7 pabore ¢  J1abOpaTOpHBIM  OOOPYTOBAHUEM,
HarpeBaTejIbHbBIMM  NPUOOpaMH, XUMHUYECKUMHU
peakTUBaMU.  OKOHOMHO ¥ DJKOJIOTUYECKHU
IpaMOTHO 00paIaThCsi C HUMHU.
HaGmronate xumuueckue sBieHUs U (PUKCUPOBATH
pesynbTaTthl  HaOmopeHuil.  PopMynIHpOBaATH
BBIBOJIBI HA UX OCHOBE
1/2 O06o06uieHne u BeinoslHeHHE TECTOBBIX 3aJaHMM Ha 3HaHME TEPMOJMHAMUKH, | BBINOJIHATE TECTHI U yIpaXXHEHMS, pelIaTh 3a1a4u

CUCTCMaTu3alus

CKOPOCTH XUMHUYCCKUX peaKHHfI, XUMHNYCCKOT'O paBHOBCCHS,

10 TCMC.
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3HAHUH 10 TeMaM
«3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHUYECKUX PEAKLIN U
(U3HKO-XUMUYECKHIX
MPOLECCOBY U
«XUMHYECKHE pPEAKIUN
B BOJHBIX PACTBOPAX»

XUMHYECKUX CBOMCTB M CHOCO6OB MOJIy4CHUS KUCIIOT, OCHOBaHUH H
coneil. Pacuér suranenuu peakuuu u saeprus [ nooca.
[ToaroToBka K KOHTPOJLHOM paboTe

[TpoBOIUTH OIIEHKY COOCTBEHHBIX JOCTUKCHH B
YCBOCHUU TEMBI.

KoppekTupoBarb cBOM 3HaHUS B COOTBETCTBUH C
IJIAHUPYEMBIM PE3yJIbTaTOM

1/1 KouTtponpHas padora 4 1mo Temam «3aKOHOMEPHOCTH TPOTEKAHNS XUMUYIECKUX PEAKIIMN ¥ (PU3HKO-XMMUIECKUX TPOLIECCOBY M « XUMHUUECKHE
peaKIMy B BOJHBIX PACTBOPAX»
9/13 TEMA 6. OKUCJ/IUTEJIBHO-BOCCTAHOBUTEJIbHBIE TPOINECCHI
3/4 OKHUCIIMTEIBHO- [TonsaTre 06 OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX peakiusax. Crenenb | ONMUCHIBATH  OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIC
BOCCTaHOBHUTEILHEIE okucnenus. [Iporeccrl OKUCIEHUS U BOCCTAHOBJICHHS. peakuuu. OTIMYATh UX OT peakiuii 0OMeHa.
peaknmu W METOJbI 3anuceIBaTh ypaBHEHUS OKHCJINTELHO-
COCTaBJICHUSA nx | BaxkHelnmuye OKHCINTEIN U BOCCTAHOBHUTEIU. BOCCTAaHOBUTEIBHBIX  PEAKIMA €  TIOMOIIBIO
ypaBHEHU Merton oanekTpoHHOTO OajaHca JUIsl COCTABJIICHHS yYPaBHEHHM | METOJIOB AJICKTPOHHOTO OallaHCa U MOJTypPEaKIIuid.
OKUCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUM. XapakTepru30BaTh OKUCIUTEIHHO-
MeTtoabpl  HOHHO-DJICKTPOHHOTO OamaHca (METOJ TOJIYPEaKIHii). | BOCCTAHOBHUTEIBHBIE MOTEHIHAIIBI
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE TTOTEHIIAAIIB.
. Boccranosnenne oxcuma wmemu(Il) yrmem uw  Bomopomom.
BoccranoBinenne — guxpomara  KaiuMsl  OTUJIOBBIM  CITHPTOM.
OkucIUTeNbHBIE CBOMCTBA AuXpomaTa Kanus. OKuCIeHUE aabIeruaa
B KapOOHOBYIO KHCJIOTY (peakIusi «cepeOpstHOTO 3epKajiay HIH
peakmus ¢ ruapokcmiaom mean(ID)).
JI. B3saumopeicTBHe MeETadIoOB € HEMeTalJlaMH, a TakKke
C pacTBOpaMH coJieit u KHCJIOT. BzanmoneiicTBue
KOHIICHTPUPOBAHHBIX ~ CEPHOM W a30THOH  KHCIOT C  MEJbHo.
OKHCIIUTEIbHBIE CBOMCTBA IEPMaHTaHaTa KaJusl B Pa3JIMYHBIX cpeaax
2/3 DIeKTpoIn3 [TonaTne »snekTposiv3a KaK OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOTO | ONMUCHIBATh  DJIEKTPOJIM3 KAK  OKHUCIUTEIBHO-

IIponecca, IMpPOTCKAarICTO Ha 3JICKTPOdax.

9J'IeKTpOJ'II/I3 paciiIaBoB 3JICKTPOJIUTOB.

9J'IeKTpOJ'II/I3 PpacTBOPOB JICKTPOJIMTOB C HHEPTHBIMU 3JICKTPOAaMHU.
9J'IeKTpOJ'II/I3 PAaCTBOPOB 3JICKTPOJIUTOB C 1 AKTUBHBIM daHOOM.

BOCCTAHOBUTEIIBbHBIN Imponecc.

OOBACHATH KaTOAHBIC W AHOJHBIC IIPOUECCCHI
C HHCPTHBIMU U aKTUBHBIMHU JJICKTPOJAAMHU.
3amuchBaTh CXEMbI U YPaBHCHUS IJICKTPOJIN3a
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[IpakTuyeckoe  3HAUYEHHE  ANIEKTPOJM3A:  DAIEKTPOXUMUYECKOE
MOJTy4EHHUE BEIIECTB, JIEKTPOXUMUIECKAsi OUYMCTKA (padMHUPOBAHUE)
MCTAJIJIOB, I'aJIbBAHOTCXHHKA, I'aJIbBAHOIIJIACTHKA, I'aJIbBaHU3allH.

JI. Dnexrponm3 pactBopa cynbdara menu(1l)

pacIIaBOB U PaCTBOPOB AJIEKTPOJIHUTOB.
XapakTepu3oBaTh MPAaKTUYECKOE 3HAa4YCHUE
AIIEKTPOJIM3a U €r0 OCHOBHBIC HAIPABIICHUS

1/2

XHAMHYECKUE lanpBannueckue sneMeHTbl. CTaHAAPTHBIM BOJOPOJHBIM AJIEKTPOJ. | XapaKTepu30BaTh  TrajlbBaHUUECKUE  SJIEMEHTHI
HCTOYHUKHU TOKA CrangapTHbIE IEKTPOAHbBIE TOTEHIUAIIBI. U Apyrue XuMU4YeCKHUe UCTOYHUKH TOKA.
CoBpemMeHHbIE XMMHYECKME MCTOYHMKM ToKa: Oarapeiiku u | OnuceiBath IIPOLIECCHI Ha EKTPOJAX
AKKyMYJISITOPBI. B FaJIbBAHUYECKOM DJIEMEHTE.
. CocraBrenue rajJbBaHUYECKUX JIEMEHTOB. PackppiBaTh poJib XUMHYECKUX HCTOYHHUKOB TOKa
JI. O3HakomiileHHE € KOJUIEKIIMEM XHMHUYECKMX HMCTOYHMKOB TOKA | Ui IPOU3BOJICTBEHHOW M TMOBCEAHEBHOW >KU3HU
(6arapeiiku, CBUHIIOBBIE AKKYMYJIATOPHI U T. 11.) YEeJI0BEKa
1/1 Kopposus merammoB wu | [lonstue o koppo3un. Buabl KOppo3nun 1o XapakTepy OKHCIUTEIbHO- | XapaKTEpPU30BaTh  KOPPO3HI0  METAUIOB  Kak
CHOCOOBI  3aIIMTHI  OT | BOCCTAHOBHUTEIBHBIX MPOLIECCOB: XMMHUECKas UM MEKTPOXUMUYECKAs. | OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN IIPOIIECC.
Heé CriocoObl  3alIUTHl  METAJIOB  OT KOpPpO3MM: IpUMEHEHHE | Pa3nnuare THIIBI KOPPO3UH.
JETUPOBAHHBIX  CIUIABOB, HAHECEHME  3allUTHBIX  MOKpbITUH, | [Ipennarate cnocoObl 3alUTBl METAJIOB  OT
W3MEHEHHE COCTaBa WJIM  CBOWCTB  KOPPO3MOHHOM  Cpe€lbl, | KOPPO3UHU.
INEKTPOXUMHUYECKHE METOIbI 3aIHUTHI. VYcraHaBIMBaTh 3aBUCHUMOCTh MEXAY KOPpO3HEH
J. Koppo3ust MeTaiioB B pa3IM4HbIX YCIOBHAX U METOMBI 3AIUTHI OT | METAJUIOB U YCIOBUSMHU OKPY/KAIOIIEH CPE/IbI
Hee
1/2 O06o0uenue u BeinoslHeHHE  TECTOBBIX 3aJaHUM Ha 3HAHWE OKHUCIIMTENBHO- | BBINOJHATE TECTHI M yIpaXKHEHMS, pelIaTh 3a1a4u
CUCTEMAaTH3aLMs BOCCTaHOBHUTEIIBHBIX peakuui, JNEKTPOJIN3A, XMMHMYECKHX | ITO TEME.
3HAHMUU 110 TeMe MCTOYHUKOB TOKAa U KOPPO3UHU METAILIOB. ITpoBOAUTH OLIEHKY COOCTBEHHBIX JJOCTHKEHUI
«OKHCIIUTENBHO- IToaroroBka Kk KOHTPOJILHON paboTe B YCBOCHUU TEMBI.
BOCCTaHOBHUTEJIbHBIE KoppekrnpoBaTh cBOM 3HaHUS B COOTBETCTBUU
ITPOLIECCHD C IUIAHUPYEMBIM PE3YJIBTaTOM
1/1 Konrpoapuas pabora 5 mo reme «OKHCINTEILHO-BOCCTAHOBUTEILHBIE IIPOIIECCH»
23/40 TEMA 7. HEMETAJLJIbI
1/2 Bonopon JIBOMCTBEHHOE MOJIOKEHUE BOJOpPOJA B IIEPUOJMYECKOM cUCTEME | APryMEHTHPOBaTh  JIBOMCTBEHHOE  IIOJIOKEHUE

xuMHuueckux 3memMeHToB: B I-A u VII-A rpynnax. M3oTomnsl Bogopoaa
Haxoxnenne B mnpupoge. CrpoeHue MOJEKYNIbl, (U3NYECKUE
CBOMCTBA.

XUMHUYEeCKHE CBOMCTBA BOJOPOJA: BOCCTAHOBHTEIbHBIC (C Oosee
AIEKTPOOTPHUIATENILHBIMA HEMETAUIaMH, C OKCHIAMH METaJUIOB,

BOJOpOaa B nepnonnqecxoﬁ CHUCTEMC XUMHUYCCKHUX
3JICMCHTOB.

CpaBHI/IBaTB CBOICTBaA BOOpOJa CO HICIIOYHBIMU
METaJlJlaMH U TraJIOrCHaAMMH.

XapakTepu3oBaTh W30TOIIBI BOJIOpPOJIa,
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THIPUPOBAHUE OPraHUYECKMX BELIECTB) M OKHCIHUTENbHBIE (C
mertamiamu |-A u l1-A rpynmn).

[Tomy4yenue Bomopona: B jgabopaTopuu (B3aMMOJEHCTBHEM KHUCIOT C
MeTaJlJIaMH) U IPOMBILLIIIEHHOCTH (KOHBEPCHUEH).

[Ipumenenue Boopoa.

. Tlomydyenue BO10pOia U €ro CBOKMCTBA

HaxOXJIEHWE B MPUPOJIC, CTPOCHHUE MOJICKYIIbI,
dusznyecKkue CBONCTBA, BOCCTAHOBUTCIBHBIC W
OKHMCJIMTEIbHBIE CBOMCTBA.

OnuceiBaTh MOJTYYCHUE BOJIOPOJAA B JIAOOPATOPUH
Y TIPOMBIIIJICHHOCTH U €T0 MPUMEHEHUE

1/2 l"asiorensr Onementsl VIIA-rpynnel — rajoreHsl: CTPOEHHE aTOMOB M MoJieKyll, | Xapakrepu3zoBats VIIA-rpynmy rajgoreHoB B
TaJIOTEHBI-IPOCTHIE  BEILIECTBA,  COCAMHEHUS:  CPAaBHUTENbHAS | [UIaHE  CPAaBHEHMSI  CTPOEHUST  aTOMOB U
XapaKTepHUCTHKA. KPUCTAJIJIOB, OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
l"anorens! B mpupo/e. CBOICTB.
3aKOHOMEPHOCTH M3MEHEHUs (PU3NYECKUX U XUMHUYECKHX CBOMCTB B | BBIABIATH 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWMCTB
VIlIA-rpynne:  B3auMojeiicTBHME  TrajJoOreHOB C  METajulaMH, | TaJIOTEHOB B TPYIIIIE.
HEMETaJlJIaMH, CO CJIOKHBIMH HEOPraHMYEeCKMMHM U opraHnyeckumu | OnmuceiBaTh CHOCOOBI MOJY4EeHHUS U 00J1acTH
BEIL[ECTBAMU. MPUMEHEHHUS TAJIOTEHOB U UX COEAMHEHU.
[Tonyuenue u npUMeHeHUe rajJoreHoB.
H. Konnexuus «l"aiorensl — mpocTeie BemecTBay. [lomydenue xiopa
B3aMMOJICHICTBHEM MTEPMAHIaHaTa KaJIUsI C COJITHOM KUCITOTOM
1/1 l"anorenoBoAOpOIBI Ctpoenne MoJIeKya W (DU3UYECKHE CBOMCTBA TaJOTEHOBOIOPOIOB. | XapaKTepHU30BaTh CTPOCHHUE MOJIEKYJ, CBOMCTBA
U TaJIOTEHOBOJIOPOIHbIE | XMMHUYECKHE CBOMCTBA TaJIOTEHOBOJOPOJIHBIX KHUCJIOT: KHUCIOTHBIE | TAJIOT€HOBOJAOPOJHBIX  KUCIOT U CIOCOOBI
KUCIOTEL ['anorennasl | CBOMCTBA, BOCCTAHOBUTEIbHBIC CBOMCTBA, B3aMMO/JICUCTBUE | TTOJTYyYCHHUS.
C OpraHMYeCKMMH BemecTBaMu. llomydyeHne TramoreHoBOJOPOJOB. | ¥YCTaHABIMBATh 3aBUCUMOCTh KHCIOTHBIX CBOMCTB
lNanorenuapl. KauecTBeHHBIE peakLIMK HA TAJIOT€HUA-UOHBI. 3TUX COEIMHEHUH OT BEJIMYMHBI  CTEIEHU
. Ilony4yenue CoIIHON KUCIOTHI U €€ CBOMCTBA. OKHCJICHUS U paJuryca aToMa rajIoreHa.
JI. KauecTBeHHbIE peakIuu Ha rajJoreHu1-HOHbI WnentuduunpoBaTh raioreHu1-uOHbI.
[IpoBoauTS, HAOII0aTh u OIIMCHIBaTh
XUMUYECKUN IKCIIEPUMEHT
1/3 Kucnoponusie Oxkcunpl  xsopa. Kucnoponconepxkamme kucinotel xsiopa. Conu | XapakTepu3oBaTh OKCHJIbI, KUCIOPOACOAEPKAILLINE
COCIMHEHUS XJIOpa KHUCIIOPOJCOACPXKAIIMX KHUCIOT xyopa. [lonmyyeHue W NpuUMEHEHHE | KUCIOThI XJI0pa U UX COJIM: CBOMCTBA, MOJIyYEHHUE
BAKHEUILINX KUCIOPOAHBIX COEIMHEHUH XJIOpa. U [IPUMEHEHUE.
J. OxucnutenbHble CBOMCTBAa XJopHOW Boabl. OtOenuBaroiiee
JICCTBUE ’KaBelieBOW BOJbl. ['opeHue cnvuku. B3pbiB metapabl wimn
IIICTOHOB
1/3 Kucnopon u 030H OO01ast XapakTepucTruKa 3MeMeHTOB VIA-Tpynmsl. JlaBaTh OOIIYIO XapaKTePUCTUKY XaITbKOT€HOB.
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Kucnopon: naxoxjaenwe B mnpupojie, noiydeHue (inaboparopHbie U
MIPOMBIIIICHHBIE CIIOCOOBI) U (PU3NUECKHE CBOMCTBA.

XUMHYECKUE CBOWCTBA KHCJIOPOJA: OKHCIUTENbHbIC (C IPOCTHIMU
BEUIECTBAMHM, C  HHU3MIMMH OKCHUIAMH, C OPraHMYECKUMHU U
HEOPraHUYECKMMH BEIIECTBAMH) U BOCCTaHOBUTEIbHBIC (C PTOPOM).
Ob6nacTy npUMEHEHUsl.

O30n. Haxoxpaenne B npupoae. Pusndeckue U XUMHUYECKUE CBOMCTBA
030Ha. Ero nomyyenue u npumeHenue. Poib 030Ha B )KMBOW NIPUPOJE.
. 1. Tlonmyduenune xucimopoja pa3jioKEHUEM TepMaHraHaTa KaJus
Y HUTpaTa HaTpusl.

2. IlonydeHue OKCUAOB U3 MPOCTHIX U CJIOKHBIX BEIIECTB.

3. OkucneHue aMMHaKka ¢ MOMOUIbI0 UHAUKATOpa U 0e3 Hero

CpaBHMBATh CTPOCHHE AaTOMOB U KPHUCTAJIIOB,

OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBa
XaJIbKOT'€HOB.

VYcraHaBnuBaTh ~ 3aKOHOMEPHOCTH ~ M3MEHEHUS
CBOMCTB XaJIbKOT€HOB B TpYIIIIE.

XapakTepu3oBaTb ~ QJUIOTPOIIMIO  KHUCIOPOAA,
HaxX0XJE€HWE B MPHUPOJAE, CTPOCHUE MOJEKYJ
KACIOpOAa W O030Ha, (U3MYECKHE CBOWCTBA,

BOCCTAaHOBHTENLHBIE M OKHCIHUTEIILHBIE CBOMCTBA
KHCJIOPOAA.

OnucelBaTh MOJYYE€HHUE KHUCIOPOAA M 030HA
B JJA0OpaTOpUM W  TMPOMBINIJIEHHOCTH W  HX

MIPUMEHEHHE.
HaoOmronats " OIHCHIBATh XUMHAYECKHIN
AKCIIEPUMEHT
1/2 [Tepokcun Bogopoaa CrpoeHue MOJIEKyNbl MEpPOKCHAa BOAOpOJa, €ro ¢Gusnueckue U | XapaKTepu30BaTh CTPOECHUE MOJIEKYIbI EPOKCUIA
XUMHUYECKHE CBOMCTBA (OKI/ICJ'H/ITGJ'H)HBIG u BOCCTaHOBI/ITeJ'H)HBIe). BOJI0OpPOOa n €ro OKUCIIUTECIIBHO-
[Tonyuenue u npuMeHeHue MEPOKCUAA BOAOPOIA. BOCCTaHOBUTEJIBHYIO JBONCTBEHHOCTb.
M. Paznoxenue mepokcuaa BOAOPOJA, €r0 OKUCIUTENIbHBIE CBOMCTBA | OMHUCHIBaTh 00JIACTH TPUMEHEHHUS W TIOJy4YeHUE
B peakuuu ¢ ruapokcunom kene3a(ll) u  BoccTaHOBUTENbHBIE | TEPOKCHIA BOJOPOIA
CBOMCTBA B peaklMU C KUCJIBIM PaCTBOPOM IE€pMaHTaHaTa Kajus
1/1 Cepa Haxoxnaenue cepel B mpupoje. BaneHTHbIE BO3MOXKHOCTH aTOMOB | XapaKTepu3OBaTh CTPOCHHE aToMa U CTENEHHU
cepbl. AmoTponus cepbl. Puznyeckue cBOWCTBA POMOUYECKON CEpPhI. | OKUCIIEHUS Cepbl KaK (PYHKIUIO €ro HOPMaJbHOTO
XUMUYECKHUE CBOMCTBA CEpbl: OKHCIUTENbHbIE (C MeTallaMH, C | U BO30YXIEHHOTO COCTOSTHHIA.
BOJOPOJIOM M C MEHEe 3JIEKTPOOTPUIATENbHBIMU HeMmeTaiamMu) U | OnuchiBaTh auIOTPOIHbIE MOAUM(UKALIMU CEePbl U
BOCCTAaHOBUTENbHBIE (C KHUCIOPOJOM, KHCIOTAMHU-OKHCIUTENSIMU), | UX CTPOCHUE.
peaxIuy AUCTIPONOpUHOHUpoBaHus (co menouyamu). [Tomyuenue cepbl | OOBACHATD  OKUCIMTEIHLHO-BOCCTAHOBUTEIHHBIC
¥ 00J1acTU IPUMEHEHUS. CBOWCTBA Cepbl W  KOHKPETHU3UPOBATH WX
. Topenue cepsl. B3aumoeiicTBue cepbl ¢ METAIIIaMH: AIFOMUHUEM, | XUMHUYECKUMH PEAKIUIMU.
IIUHKOM, >KEJIe30M PackppiBaTh HaxoXkaeHUE cepbl B Ipupojne, e€
MOJIy4YE€HUE U IPUMEHEHHE
1/1 CepoBonopon u CtpoeHue MOJIEKYIBI W CBOHCTBa CepoBojOpoda: (uznyeckue, | XapakTepu3oBaTh CTpPOEHHUE MOJIEKYJIbI
CyIbGUIBI (U3HOTOTHYECKHE U XUMUYECKUE. CepoBOJIOpOJA u MIPOTrHO3UPOBATh
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CepoBo10po1, KaK BOCCTAHOBUTEJb, €I0 MOJIyYEHUE U IPUMEHEHHE.
Cynpduabl 1 UX XUMHUYECKHE CBOicTBa. PacmosnaBanue cynbdui-
HOHOB.

HA. TIlomydyenue cepoBomopoga M CEPOBOAOPOIHOM
Jloka3aTenbCcTBO HAJIMYMS CYNb(PUI-MOHA B paCTBOPE

KHCJIOTBI.

BOCCTAaHOBUTEIbHBIE CBOMCTBA. [loaTBEp:KIaTh MX
YPaBHEHUSMHU COOTBETCTBYIOIINX PEAKLIUM.
OnuceiBath HOJIyYEHHE u IIPUMEHEHNE
CEepoBOJIOPOJIa M  CBOMCTBA CEPOBOJOPOJHOM
KHUCJIOTHI ¥ CYJIb(DUIOB.

W nenTrnduumpoBats CynbOua-HOHBI

1/1 Oxcup cepsl (IV), CepHuctblii ra3, ero @usuueckue CBoiicTBa, mnosiyueHue u | OnuceiBaTh cBoiicTBa okcujpa cepel(IV)
CEpHHUCTAsl KUCII0Ta U IPUMEHEHUE. CEPHHUCTOM  KHCIOTBI, HUX  TOJIy4eHHE U
e€ coun Xumunueckue cBoiictBa okcuga cepbl(IV): BoccraHoBuTENbHBIE (C | IPUMEHEHHUE.

KHCJIOPOJIOM, OpOMHOW  BOJOW, TMEepMaHraHaTOM Kaliusg | | XapaKTepu30BaTh BOCCTAHOBUTEIbHBIE CBOMWCTBA

CEpOBOJOPOIOM) M CBOMCTBA KUCIOTHBIX OKCHJIOB CO IIEJI0YaMHU. okcuga cepbl(IV) W KOHKpeTH3HpoBaTh HX

CepHucras KHCIIOTa U €€ COJIH. YPaBHEHUSIMH PEAKIIUH.

. Buneodparmentsl u crnaiinpl mo teme ypoka. KauectBeHHble | OnuchiBaTh MOJyd€HUE M NMPUMEHEHHE AHOKCHUA

peaxkuuu Ha Cylb(pUT-aHHOHBI CEpbl, CEpHUCTON KUCIOTHI U CYIb(GHUTOB.
Pacnio3naBath Cynb(QUT-HOHBI.

1/2 Oxkcun cepsi(VI). CepHblii aHTMApUI, €ro (HU3WYECKHUe CBOWCTBA, MOJYYCHHE U | XapakTepuzoBaTh okcua cepol (V1) u cepHyto
Cepnast xkuciora u eé MIpUMEHEHHE. KHUCJIOTY KaK KHUCJIOTHBIE CO€MHEHUS.
cou Xumuueckue cBoictBa okcuma cepbl(VI), kak okucnurtens u | [[porHO3UpOBaTh  OKHCIMTEIbHBIE  CBOWCTBA

TUTMYHOTO KUCIOTHOTO OKCHJIA. okcuna cepbl( V1) u cepHOM KUCTOTHI.
Cepnas Kucnora: CTpoeHue U (pu3nUecKre CBOICTBA. OnuceBaTh MOJIyYEHHE U IPUMEHEHUE TPUOKCUIA
XWMHYECKHE  CBOWCTBAa  pa30aBICHHOW  CEpPHOM  KHUCIOTHI: | CEPBI, CEPHOM KHUCIIOTHI U CYIh(}aTOB.
OKUCJIMTETIbHBIE W OOMEHHblE M  OKHCIUTelbHble CcBoiicTBa | MnentuduuupoBars cyabhaT-uOHBL.
KOHLIEHTPUPOBAHHOM.
[lonyyenue cepHOl KHUCIOTBI B IPOMBIIUIEHHOCTH. Ob6nactu
IIPUMEHEHHUSI CEPHOM KUCIIOTBHI.
Cynbdatsl, B TOM uncie U Kynopocsl. I'uapocynbdarsl. Ousnueckue
U XUMUYECKUE CBOMCTBA COJIEN CEPHOM KHCIIOTBHI.
PacnioznaBanue cynbgar-aHHOHOB.
J. CBoiictBa cepHoOii kucnoThl. KauecTBeHHBbIE peakiny Ha CYAb(UT-
U Cynb(aT-aHuOHBI.
JI. O3HakoMJIeHHE C KOJUIEKLIIMEH NPUPOJHBIX COEIUHEHHI CEpBbI.
KayecTBeHHas peakiysi Ha Cynb(aT-aHHOHBI
1/1 Azor OO11ast XapaKTepUCTHUKA HJIEMEHTOB VA-Tpyniibl. JlaBaTpb 0O11yIO XapaKTepUCTUKY MTHUKTOTECHOB.
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Azor. Ctpoenue aroma. HaxoxneHue B mnpupone. Pusnyeckue
cBoiicTBa. OKHCIUTENIbHBIE U  BOCCTAHOBUTEIBHBIE  CBOMCTBA.
ITony4yenue u npuMeHeHue a30Ta.

J. Cxema NpOMBIIUIEHHON YCTaHOBKM (PPAaKUMOHHOM NEPErOHKU
BO3/YyXa

CpaBHMBATh CTPOCHHE AaTOMOB U KPHUCTAJIIOB,

OKHCIIUTCIIBHO-BOCCTAHOBHUTCIIBHBIC CBOICTBa
ITHUKTOI'CHOB.
YcranaBauBaTh 3aKOHOMCPHOCTH U3MCHCHUA

CBOWCTB ITHUKTOT€HOB B IPYIIIIE.
XapakTepu30BaTh HaXOXJICHHE a30Ta B NPHUPOJE,
CTPOEHHE MOJICKYIIBl, €ro (M3MYECKHe CBONCTBA,
BOCCTaHOBHTENIBHBIC M OKHCIUTEILHBIC CBOMICTBA.
OnucelBaTh MOJNy4Y€HHE a30Ta B J1a0OpaTOpUM
W IPOMBIIIJICHHOCTH U €T0 IPUMCHCHHC

1/2 Ammuaxk. Conu CrpoeHue MoJIeKyJibl aMMHaKa, ero pU3n4eckue CBONCTBA. XapakTtepu3oBaTb (U3NYECKHE U XHUMUYECKUE
aMMOHHS OO6pazoBaHrne MEXKMOJEKYISIPHONW BOJOPOTHOM CBSI3M. XHMMHUYECKHE | CBOMCTBA aMMHaKa Ha OCHOBE COCTaBa U CTPOCHHUSI
CBOMCTBa aMMHuaka Kak BoccTaHOBUTENS. (OCHOBHBIE CBOMCTBA | MOJICKYJIBI.
aMMuaka Kak 3JeKkToHoJoHopa. KommuekcoobpazoBanue ¢ ydactueM | OnuchiBaTh 71a00paTOPHBIM W MPOMBINUICHHBIN
aMMuaka. B3anMoneiicTBue aMmmMuaka ¢ OpraHMYeCKUMH BEIIECTBAMHM | CITOCOOBI TIOJyYECHUSI aMMHUaKa.
Y C YTIIEKUCITBIM Ta30M. Pacmo3naBaTh KaTHOH aMMOHUSL.
[Tony4yenue u mpuMeHEeHNE aMMHUaKa. Xapaktepu3oBaTh (PU3NUECKHE W XHUMHUYECKHE
Conu aMMOHHSA: CTPOCHHME MOJIEKYyJ, (QHU3NYECKHe U XUMHUYECKHE | CBOICTBA coyiell aMMOHHUS U UX TPUMEHEHUE.
CBOICTBA, MPUMEHEHUE.
J. Ilonydenune u pasznoxkeHue xjopuaa ammoHusa. KadecTBeHHas
peakuys Ha MOH AMMOHHUS
1/2 Oxkcwupl a3oTa. Coneobpaszyrome (N20O3, NO2, N2Os) u HeconeobOpasyromue (N20, | Knaccudunuposats OKCH/IbI asora.
A3oTHCTas KACIOTA U NO) okcuasl. MIx cTpoenue, pu3nueckrie u XuMU4YecKre CBOMCTBA. XapakTepu3oBaTh CTpOEHHUE MOJIEKYJI,
HUTPUTHI AzoTuctas Kuciota M e€  OKUCIMTEIbHO-BOCCTAHOBHUTENbHAS | (PM3MUECKHE U XMMHYECKHE CBOMCTBA OKCHJIOB
JIBOVICTBEHHOCTb. azora.
CoJii a30TUCTON KUCIOTHl — HUTPUTHI. OnuceiBaTh CBOMCTBAa a30TUCTOM KHUCIOTHI U €€
J. Tlonydyenune okxcuma azora(IV) peakuueil B3aMMOICHCTBHS MEIU | COJCH.
C KOHLUEHTPUPOBAHHOW a30THOM KucioTON. B3aummoneiictBue okcuna | KonkperusupoBath OKUCITUTEIBHO-
azota(IV) c Bonoii BOCCTAHOBUTEJIbHBIE CBOICTBa HUTPUTOB
YpaBHEHUSIMH pEAKIINI
1/3 A3OTHas KUCIOTA U Crpoenue Monekynbl U Qu3ndeckue CBOICTBa a30THOW kucnothl. E€ | XapakrepuzoBarh CTpPOEHHUE MOJIEKYJIbI,

HUTpPAThI

XHUMHUYECKHE CBOMCTBA: KHCJIOTHBIE U OKHCIUTEIbHBIEC B peaKknusx €
MCTAJUIaMU MW HCMCTAJJIAMH, PpCEAKOHUU CO OPraHuYCCKUMU U

(I)I/I3I/I‘ICCKI/IC U XHMHYECKHE CBOMCTBAa a30THOM
KHUCJIOTBI KaK KHCJIOThI U CHJIBHOT'O OKHCJIUTCIIA, eé
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HEOPraHMYECKUMHU COEIMHEHUSIMU.
[Tomy4yeHne a30THOM KHUCIOTHI B MPOMBIIUIEHHOCTH U JIAOOPATOPUH U
€€ IpUMEHEHUE.

Hutpatbl (B TOM uucie U CETUTPbI), UX PU3NYECKUE U XUMUYECKUE

IIOJIy4€HHUE U IIPUMEHEHUE.
VYcraHaBiIMBaTh 3aBUCUMOCTb MEXIY CBOMCTBaMU
HUTPATOB U UX IIPUMEHEHUEM

ceorictBa. Tepmuueckoe pasnokeHWe HUTparoB. IIpumeHeHue
HUTPATOB.
Jl. Pa3noxeHue HuTpara HaTpus, TOpeHUe 4YEPHOIo Nopoxa
2/3 docdhop " ero | Ctpoenue aroma u amiotponus ¢ochopa. dusmdeckue cpoiicTBa | XapaKTepu3oBaTh QJTOTPOITHIO docdopa,

COEIMHEHUS AIJIOTPOTHBIX MOAU(PUKAINI U UX B3aUMOIIEPEXOIbI. CTpOo€eHue MOJIEKYII MoJupHUKaLUH, ux
XuMmuueckue cBoiicTBa (ocdopa: OKHCIUTENbHbIE (C MeTajulaMu), | U3HYecKue  CBOWMCTBA,  BOCCTAHOBUTEJIbHbBIE
BOCCTaHOBHTEJNIbHBIE (C Oonee NEKTPOOTPHULIATETBHBIMU | U OKUCIUTEIbHBIE CBOIiCTBa ¢dochopa,
HEMETaJUTaMH, KHCIOTaMH-OKHCIUTENISMH, OCpPTOJICTOBOW COJIbIO) M | HAXOXKACGHHE B TOpPUPOJE,  TOJydeHHE U
JUCTIPONIOPIMOHUPOBAHHUS (CO HIETI0OYaAMU). IIPUMEHEHHE.
Haxoxnenue B mpupoie v ero noayyeHue. CpaBHHBATH CBOICTBA aJIOTPOTTHBIX
®docduH, ero CTPOCHNUE U CBOKCTBA. MO U (UKAITUH.
Oxcunpt pocdopa(lll) u (V). YcTaHaBIMBaTh B3aMMOCBSI3U MEXKIY OKCHIAMHU
®dochopHbIe KUCTOTHL, UX (PU3HUECKHUE U XUMUYECKUE CBOMCTRA. docdopa, dochopubIMU KHCIIOTaMHU
[Tonygyenne wu mpumenenue optodochopuoit kuciorel. Comu | u pocharamu.
optodochopHOI KUCIOTHI K UX TPUMEHEHHE. XapakTepru30BaTh UX CBOMCTBA U MPUMEHEHHE.
. Topenue ¢ocdopa, pactBopenue oxcuaa (ochopa(V) B Bome. | Unentudumuposars docdar-aHHOH.
KadgectBennas peakiust Ha ¢ocdar-annon. Komneknus munepansabix | Habmogats u OIUCHIBATh XUMHUYECKUT
yIoOpeHmit AKCIIEPUMEHT

2/3 Yraepon u ero | Yriepong — oanemeHT [VA-rpynmbl. AmmoTpornHbie Moaudukanuu | JlaBaTh 00Ty XapaKTEPUCTHKY 3JIEMEHTOB

COCJIMHEHUS yriiepojia, uX moJiydeHue u cBoiictBa. CpaBHEHHE CBOMCTB aiMas3a u | [VA-Tpynisbl.
rpadura. CpaBHuBath AJIOTPOTIHBIE MoaupuKau
XUMUYECKHE  CBOMCTBAa  yrjepoJa:  BOCCTaHOBUTENbHbIE  (C | yriepona o CTPOEHHIO, CBOIicTBaM

rajloreHaMH, KUCJIOPOJIOM, CEpoi, a30ToM, BOJoH, okcuaoMm menu(Il),
KUCJIOTAMH-OKHCIUTEISIMH) M OKHCIUTENbHbIE (C  METaJJIaMH,
BOJIOPOJIOM U MEHEE AJIICKTPOOTPHIIATEIbHBIMU HEMETAIJIAMU ).
VYraepon B npupoe.

Oxkcup yraepona(ll): crpoenme Mosekynbl, CBOHCTBa, MOJIyYCHHE U
pUMEHEHHE.

Oxcun yrinepona(lV): ctpoeHne MoseKylnbl, CBOWCTBA, MOJYyYEHUE U

U IIPUMCHCHUIO.
XapaKTepI/ISOBaTB OKHCIIUTCIBHO-
BOCCTAHOBUTEIIbHEIC CBOMCTBA yrjepoaa.

OnuceiBaTh ~ CTPOEGHUE  MOJIEKYJ,  CBOMCTBA,
HOJTy4eHue U IPUMEHEHUE yrapHOro u
YIJIEKUCIIOTO Ta30B.

XapakTepu3oBaTh  CBOICTBa  KapOOHAaTOB U
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IIPUMEHEHHE. ruApoKapOOHaTOB. [TpuBoIUTH IpUMEpPbI
YronpHas KucIoTa U €€ Colu: KapOoHATHl U TUAPOKAPOOHATHI, — UX | BAXKHEHIIMX TpeIcTaTesied  coJied  yroJbHON
IIPEICTAaBUTENN U IPUMEHEHHUE. KHUCJIOTHI M UX 3HAYECHHUE.
. Komteknust npupoaHbIX coequHeHui yriiepoaa. Kpucrammaeckue
pemiétkn  anmaza wu rpaduta. AncopOrust  okcuma  azorta(lV)
aKTUBUPOBaHHBIM yrieM. Boccranosnenue oxkcuna meau(ll) yrinem.
JI. [lonyyenne yriekucenoro rasa B3aMMOJEHCTBHUEM  Mpamopa
C COJISIHOM KHUCJIIOTOM M HCCIENOBaHUE ero cBoucTB. KadecTBeHHas
peakius Ha KapOOHAT-aHUOH
1/3 Kpemunit u ero | Kpemnuii B npupoze. [lonyyenne n npuMeHeHHe KPEMHUSL. OnuceiBath BOCCTAaHOBUTEIIbHBIC u
COEJIMHEHUS ®u3nyecKkue U XUMUYECKHE CBOMCTBA KPUCTAIJIMYECKOTO KPEMHHMS: | OKUCIUTEIbHBIE ~ CBOWCTBA  KPEMHHS,  €ro
BOCCTAaHOBUTEJbHBIE (C TaJlor€HaMH, KHCJIOPOJOM, pacTBOpaMH | HaXOXJAECHHWE B NPUPOJE, MOITy4eHHE U 001acTu
1IeJI0Yei U TUIaBUKOBOM KHCJIOTHI) M OKUCIUTENIbHbIE (C METaJUIaMU). | IPUMEHEHUSL.
Oxcup kpemuus(lV), ero cBoiicTaa. VYcraHaBIMBaTh B3aMMOCBSI3HM MEXKIY OKCHUIAMU
Kpemuuesas kucnorta u e€ conu. CuiamkaTHasi IPOMBIIIIEHHOCTb. KpEMHUS, KPEMHHEBBIMU KHCIIOTaMU
. OznakomiieHME C KOJUIEKIMEH MPUPOAHBIX CHWJIMKAaTOB W | U CHJIMKAaTaMHu.
MPOAYKIIHEN CUJIMKAaTHOM npomsinuieHHOCTH. [lonydenue | OnuceiBaTh NPOAYKIUIO CUJIMKAaTHOMN
KPEMHUEBOM KHCJIOTHI B3aMMOJACHCTBAEM PAcTBOPA CHJIMKATA HATPHs | IPOMBIIIICHHOCTH.
C CWJIBHOM KHUCIJIOTOM, paCTBOPEHUE KPEMHUEBOUW KUCIIOTHI B IIENOYH,
Pa3I0KEHUE IPU HArpeBaHUU
1/1 IIpakTnueckas [TonydeHnne OKCUIOB HEMETAIJIOB U UCCIIEOBAHUE X CBOKCTB Cobmtonath npaBuila TEXHUKH 0€30IIaCHOCTH NPH
pabora 8 padore ¢  J1abOpaTOpHBIM  OOOPYTOBAaHUEM,
1/1 [IpakTnueckas [lomydeHue ra30B U UCCIEIOBAHUE UX CBOWCTB HarpeBaTejIbHbBIMM  NPUOOpaMH, XUMHUYECKUMHU
pabota 9 peakTUBaMu.  OKOHOMHO ¥ OJKOJIOTHYECKH
IpaMOTHO O00OpaIaThCsi C HUMMU.
HaGmronate Xxumuueckue sBieHUs U (PUKCHPOBATH
pesynbTaTthl  HaOmopeHuil.  PopMynIHpOBaATH
BBIBOJIBI HA UX OCHOBE
1/2 O06o06uenne u BbimonHeHne  TecTOBBIX  3aJaHMM  Ha  3HaHME  (PU3MUECKUX | BBIMOJIHATH TECTHI U yIpaXXHEHUs, PELIaTh 3a0a4u
CUCTEMATH3aLMs U XUMHYECKUX CBOWCTB, CHOCOOOB TMOJIydeHMs W  oOjacteil | o Teme.
3HAHUHU IO TeMe IIPUMEHEHHS HEMETAJUIOB U UX COCIUHECHUN. [TpoBOIUTH OLIEHKY COOCTBEHHBIX JJOCTHKEHUI
«Hemeramnen» IToaroToBka K KOHTPOJILHON paboTe B YCBOECHUU TEMBI.

KOppeKTI/IpOBaTB CBOHM 3HaHHA B COOTBECTCTBHUHA
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‘ C IJIAaHUPYCMBIM PE3YyJIbTaTOM

1/1 KonTpomnpHas pabora 6 o teme «Hemerammbny
16/33 TEMA 8. METAJUJIbI
1/3 [I{eno4HbIE METAIIIBI [lonoxeHue wHIENOYHBIX METANIOB B Iepuoandeckoil cucreme | OObSICHATDH 3aKOHOMEPHOCTH U3MEHEHUS
anemenToB Jl. 1. MeHeneeBa u CTpOEHUE UX aTOMOB. (¢U3NYECKUX U XUMHYECKHUX CBOMCTB IIEIOYHBIX
3aKOHOMEPHOCTU U3MEHEHHUS! (PU3MUYECKUX U XMMUYECKHX CBOMCTB B | METAJUIOB B 3aBUCHMOCTH OT HMX aTOMHOTO
3aBUCHUMOCTU OT aTOMHOI'O0 HOMEpa MeTajia (M3MEHEHUE IUIOTHOCTH, | HOMepa.
TEMIIepaTyp IJIABJICHUS U KUIICHUS, PEAKINi C BOJION). XapakTepu3oBaTh  HaXOXACHHE B  MIPHUPOJE,
Enunnunoe, ocobeHHoe 1 o011iee B peakiusix ¢ KUCIOPOIOM, IPYTUMHU | TIOJTYyYeHHE W MPUMEHEHHE IIEJIOYHBIX METAJIOB
HEMETaJlJIaMH, KUIKAM aMMHUAKOM, OpraHuYeCKUMH U | B cBeTE 00111er0, 0COOCHHOTO U €TUHUYHOTO.
HEOPraHMYECKUMU KUCIOTaMH | JIp. COCTMHECHUSMH. OrnuceiBaTh OMHAPHBIE KUCIOPOIHBIE COSAMHEHUS
Haxosnenue B mpupoje, ux NoJydyeHnue U puMEHEHHE. HIEJTIOYHBIX METaJIIOB u YCTaHABJIMBATH
Oxkcuipl, UX MOJTyYEHUE U CBOMCTBRA. TEHETUYECKYIO CBS3b MEXK/Yy COCTUHEHUSIMH.
[[[€noun, X CBOKMCTBA U MPUMEHEHUE. XapakTepru3oBaTh CBOWCTBA METAJIOB, OKCHJOB,
Comnu MIeTOYHBIX METAJUIOB, UX MPEJACTABUTEIN U 3HAUCHHE. TUIPOKCHUIOB M COJICH IIEJTOYHBIX METAUIOB U MX
J. OOpasupl METOYHBIX METAUIOB. B3amMmonelcTBHE MIENOYHBIX | MPUMEHEHHE.
METAJUIOB ¢ BOJOW. Peakmusi okpamuBaHus TutlaMeHH cosisimMu | UneHTudumupoBath  COSAMHEHHS  IIEIOYHBIX
LIEJI0YHBIX METAJUIOB METaJUIOB.
HaoOimronars U OIIUCHLIBATD XUMHWYECKHI
DKCIIEPUMEHT
1/3 Mertamnbt Ib-rpynmsr: CtpoeHune aToMOB Me/Ii U cepedpa.
Melb U cepedpo Ou3nyecKkue U XMMUYECKHUE CBOICTBA 3TUX METAIOB, UX MOJydeHHE | XapaKTepu30BaTh CTPOCHHE aTOMOB, (U3NYECKHE
Y IPUMEHEHUE. U XMMUYECKUE CBOMCTBa Meu U cepelpa.
Menp u cepebpo B Ipupo/Ie. MX COCMHEHHUI.
CBoiicTBa U MpUMEHEHUE BaKHEHIINX coequHeHuii: okcuaoB Meau(l) | OnuchiBaTh CBOMCTBA W IMPUMEHEHHE OKCHIOB M
u (1), cepedpa(l); coneii meau(ll) (xmopuma u cynbdara) u cepedpa | BaKHEHIINX coJieii cepedpa U MEIH.
(¢ropuaa, HUTpaTa, XpoMaTa U aleraTa). Pacnio3naBathe KaTHOHBI MeIU U cepedpa.
JI. KauecTBeHHBIC peakiuy Ha KAaTUOHBI MEIM U cepedpa
1/3 bepunnuii, maramii u | [lonoxxenue B nepuoanyeckoit cucreme snementoB [[. M. Menneneesa | JlaBaTs 0OI11yI0 XapaKTepUCTUKY JIEMEHTOB

MIEII0OYHO3EeMEIbHEIE
MCETaJlJIbl

U CTPOCHHS aTOMOB MeTasuioB || A-rpymsbl.

Haxoxzaenue B mpupoje, moiydyeHue, (U3NYecKhe U XUMUYECKUE
CBOWCTBA, MNPHUMEHEHHE UIEIOYHO3EMENbHbIX METANIOB M UX
BXHEHIINX cOeMHEHNH (OKCUIOB, THPOKCUIOB U COJIEH).

IIOJIOKCHUA
OJICMCHTOB

IIA-rpynnel Ha  OCHOBE  HX

B IIEPUOJNYECKON CUCTEME

. Y. Menneneesa u CTpOCHUS aTOMOB.
VYcTaHaBIMBaTh  3aKOHOMEPHOCTH

M3MCHCHMUA
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. O6paszubl  meramoB  |lA-rpynnsl.  B3aumoneiictBue  Kanbuus
c BojioM. ['opeHne marHuss B BOJE€ M TBEPAOM VYIJEKUCIOM Tras3e.
KadecTBeHHbIE peakIMM Ha KAaTHOHBI MarHus, Kaiblus, Oapus.
Peakuuu okpaivBaHus IiaMeHu coyiiMu MeTaisioB || A-rpynmel

cBoiicTs B [IA-rpynmne.

XapakTepu3oBaTh  HAXOXICHUE B  MIPHUPOJE,
MOJIYYCHUE M MPUMEHEHHE IIEI0YHO3EMETbHBIX
METAJUIOB B  cBeTe 00mero, OCOOEHHOro
W €AUHUYHOTO.

OrnuceiBaTh OMHAPHBIE KUCIOPOIHBIE COCAMHEHUS
IEI0YHO3EMENbHBIX METAJJIOB M yCTaHABIIUBATh
T€HETUYECKYIO CBS3b MEXKY UX COCTMHEHUSIMU.
XapakTepru30BaTh CBOWCTBA METAIOB, OKCHIOB,
TUIPOKCHUIOB M COJICH IIETOYHBIX METAJUIOB U MX
MIPUMEHEHHE.

NnentudunmpoBats cCOeTMHEHNS MarHus,
KaJbIusi, Oapusi.

HaGnromate v onuchIBaTh XUMUYECKHM
AKCIIEPUMEHT

1/1 XKectkocTh BOJIBI U Bpemennas u mocrosiHHas KECTKOCTh BOJABI M CIIOCOOBI YCTPAHEHUsI | XapaKTepU30BaTh BPEMEHHYIO M IOCTOSHHYIO
CIIOCOOEI €6 KaXaoro 13 TUIIOB. IOHUTEIL. JKECTKOCTD BOJIBI.
YCTpaHEHHUS . Ilony4yenue x€CTKON BOABI U YyCTPAaHEHUE KECTKOCTU YcTaHaBnMBaTh B3aMMOCBSA3b MEXy NPUYMHAMHU
XKECTKOCTHU U crioco0amMu e€ yCTpaHEHUSI.
OnuceiBaTh Bpead )KECTKOM BOJIBI.
HaoOmronars U OIIUCHLIBATH XUMHWYECKUHU
SKCIIEPUMEHT
1/2 Hunk [Tonoxxenue B mepuogudeckoit cucreme aieMeHToB [[. . Menaeneea | OnuceiBaTh ~ CTpOo€HHE  aroMa,  (u3myeckue
U CTpOEHUS aTOMOB IMHKA. Ero ¢u3nueckue u XuMuyeckrue CBOMCTBA. | XKMUYECKHE CBOMCTBA, MOJIyY€HHUE U IPUMEHEHHE
Haxosxienue B npupoje, Noay4eHre U NpUMEHEHHE [IMHKA. LMHKAa.
Oxkcua, TUAPOKCH]T U COJIM LIMHKA: UX CBOMCTBA U IPUMEHEHUE. AprymentupoBaTh aM(pOTEepHbIE CBONCTBA OKCHUJIA
JI. Tlonyyenue u ucciaenoBaHue CBOMCTB T'MIPOKCUIA [IMHKA u TUAPOKCHIA LUHKa XUMUYECKUM
HKCIIEPUMEHTOM.
XapakTepu3oBaTh  KOMILIEKCOOOpa3oBaHHE  Ha
IIpUMepe IIUHKATOB.
1/3 Amomuanii  u  ero | [lonoxkenue B nepuoanyeckoit cucreme snemenToB /[. M. MenneneeBa | OnucbiBaTh ~ CTpoeHHE  aToma,  (usmueckue
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COEIMHEHUS U CTPOCHHUS aToMOB amoMuHus. Ero Qusnueckue M XMMHUYECKHE | XUMUYECKHE CBOWCTBA, MOJIYYCHUE U MPUMEHEHUE
cBoiictBa. HaxoxzneHue B Hpupoje, IOJYyYEHHUE M TPUMEHEHHE | AJIFOMHHMSL.
AIFOMUHMUS. AprymeHTHpOBaTh aM(OTEpHBIE CBOMCTBA OKCHUIA
Oxcup, THAPOKCUA M COJM ATIOMUHUS (B KOTOPBIX QIIOMHUHHI | U TUAPOKCHIA AIIOMUHUS XUMHYECKUM
HaxXoAMTCd B BHUJAE KaTHOHA U AJNIOMUHATBI): HMX CBOWCTBA U | SKCIIEPUMEHTOM.
IPUMEHEHUE. XapakTepu3oBaTb  KOMILIEKCOOOpa3oBaHHE  Ha
Opranuyeckue COeMHEHUS aTIOMUHUS. pUMepe aIFOMUHATOB.
JI. B3auMozeicTBUE aMOMUHHUSA C PACTBOPAMH KHUCJIOT M LIEJIOYEH.
[Tonyuenue u u3yueHne CBOWCTB I'MAPOKCH 1A AITFOMUHUS
1/3 Xpom u ero [Tonoxxenne B nepuoaudeckoit cucreme aieMeHToB [[. . MenneneeBa | Xapakrepu3oBaTb XpOM MO €ro  IOJIOKEHUIO
COEJIMHEHUS U CTpOEHUsl aTOMOB Xpoma. Ero ¢usmueckue u xumMuueckne cBOMCTBA. | B IEPHUOIUUECKON CUCTEME JJIEMEHTOB
HaxosxeHue B npupoje, Moy4eHre U NpUMEHEHHE XpoMa. . . MenneneeBa ¥ CTPOCHHIO  aTOMOB,
CpoiicTBa, TMOJIyyeHHUE U TPUMEHEHHE BAXHEUIIUX COEAUHEHUS | GU3NYECKHEe U XMMHMUYECKHE CBOMCTBA, MOJIY4YEeHUE
XpoMa: OKCHAOB U THAPOKCHAOB XpoMa, AMXPOMATOB M XPOMATOB | U MpHUMEHeHHEe Xpoma. [IporHo3upoBaTh cBOICTBa
LIEJIOYHBIX METAIJIOB. BaYKHENIINX COeMHEeHU I (oxcuoB
3aBUCHUMOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THIPOKCUIOB | M THIPOKCUIOB XpOMa) B 3aBUCUMOCTH OT CTEIIEHU
XpoMa OT CTENIEHH €r0 OKUCIICHHUS. okucienuss xpoma. IlpoBoauth, HabmIOATH
XpomaTel M JUXPOMAThl, MX B3aUMOIIEPEXOJbl M OKHCIWUTEIbHBIE | U ONUCHIBATH XUMUYECKUIN IKCIIEPUMEHT
CBOWCTBA.
. Tlonyuenue wu wucciemoBanue cBOMCTB Tuapokcuaa xpoma(lll).
OKHCIIUTENbHBIE CBOMCTBA IUXPOMATa Kajaus
1/3 Mapranerg [Tonoxenue B nnepuoauyeckoit cucrteme snemeHToB 1. . MenneneeBa | Xapakrepu3oBaTh MapraHell Mo €ro IMOJIOKEHHUIO
U CTPOCHHsA aTOMOB MapraHma. Ero ¢usmueckue M XUMHUYECKHE | B IEPUOAMYECKON cucreme 3JIEMEHTOB
cBoiictBa. Haxoxxnenue B mpupoje, nojydenue u npumeHenue | [[. . MenaeneeBa ¥ CTPOCHHMIO  aTOMOB,
Maprasia. dbuznyecKkue U XUMHYECKHUE CBOMCTBA, MOJTYYECHUE
[lonyyenue, cBoiicTBA W NPUMEHEHHE BAKHEUIIMX COEIAMHEHUH | U IPUMEHEHHUE MapraHua.
Maprasiia: OKCUJI0B M THJIPOKCHUJOB, COJIEM MapraHua B pasziunyHoil | IIpornosupoBath CBOICTBa BOKHEUILIUX
CTENEHU OKUCIICHUS. coelMHEHUN (OKCUIOB, THIPOKCHIOB H COJIEeH
Coun mapranma (VII), 3aBHCUMOCTh MX OKHCIHTEIBHBIX CBOWCTB OT | Maprasiia) B 3aBHCHMOCTH OT CTEIICHH OKHCIICHHUS
Cpelbl pacTBOpA. Maprasia
J. OkucnurenbHble CBOMCTBA IEPMAHTAHATA KaJIHs
1/3 XKeneso " ero | [lonoxxenue B nepuoanueckoit cucreme aneMeHToB /. M. Menneneesa | Xapakrepu3oBaTh KeEJE€30 IO €ro IMOJIOKEHUIO
COEJIMHEHUS U CTpOEHUs aToMoB Jkene3a. Ero ¢usmueckue M XUMHUECKHE | B IEPUOIUYECKOM CUCTEME JJIEMEHTOB
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cBoiictBa. HaxoxneHue B mpupojie, nosydyeHue (4yryHa U CTaju) U
IIPUMEHEHHE KEIle3a.

[Tosyuenune, cCBOMCTBA M MPUMEHEHUE BAKHEUIIUX COCAMHEHUUN
xene3a(ll) u (I1): oxcumos, ruapokcumoB, cojeit. KomriuiekcHbie
COEJIMHEHUS JKele3a.

JI. Komteknus xene3oconepkalmx pya, 4yryHa u ctaid. [lomyuenue
HEPAaCTBOPUMBIX THUIPOKCHUJIOB XKejle3a M U3y4YE€HUE HX CBOMCTB.
[TonyueHue KOMIUIEKCHBIX COEAMHEHUH JKele3a

J1. 1. Menaeneea u CTPOEHUIO aTOMOB,
¢u3nvecKkue U XUMUYECKUE CBOMCTBA, MOJyYCHHE
(uyryHa W cTanu) M NPUMEHEHHE XKelle3a U €ro
CILIaBOB.

[Iporno3upoBarb CBOICTBA BOKHEUIINX
coelMHEHUN (OKCUJIOB U TUIPOKCHUIOB JKEJE3a)
B 3aBUCHMOCTH OT CTEIIEHU OKUCIICHUSI JKee3a.
Pacnio3naBats katuonsi xene3a(ll) u (111)

1/1 [IpaxTnueckas Pemenne oskcnepuMmeHTanpHBIX 3aad 1o Teme «llomydeHue | DkcriepuMEHTaNIbHO M0JIy4yaTh HauboJsee
pabora 10 COEIMHEHUI METaJUIOB U MCCIIE0BAHNE UX CBONCTB pacnpocTpaHEHHbIE COETMHEHUS METaJJIOB
Y U3y4aTh UX CBOMCTBA
1/1 [IpakTnueckas Pemrenne oSkcnepumeHTanbHBIX 3a7ad 1o TemaM  «Metamiel» | BelcTpauBarh Iu1aH  aHanu3a  Ka4eCTBEHHOTO
pabora 11 u «Hemeramib COCTaBa COCAMHEHUI METAJNIOB M HEMETAJIOB
1/1 O60061enHue u BoinonHeHue TECTOBBIX 3a/laHUN Ha 3HaHHME CTPOCHHUs, (pu3mueckux | BBIMOJNHATH TECThl M yIpa)kKHEHUs, peliaTh 3a1a4u
cUCTeMaTH3aIus U XUMHMYECKUX CBOICTB, MOJy4YeHHE U MPUMEHEHHE METaUIOB U UX | IO TEME.
3HaHUH 10 TeMe COEIMHEHU M. [IpoBOIUTH OLIEHKY COOCTBEHHBIX JIOCTHKEHUI
«MeTamibby [ToaroroBka K KOHTPOJIBHOM paboTe B YCBOCHUU TEMBI.
KoppektupoBath CBOM 3HaHHA B COOTBETCTBUH
C TUIAHUPYEMBIM PE3YJIbTaTOM
1/1 KonTtponbHas padorta 7 mo teme «MeTaib
1/2 O06o01eHre U cucTeMaTru3alysl 3HaHUH 10 Kypey 00Iel XuMuu
1/2 Hrtoropas KoHTpOJIbHAS pabOTa MO KypCy OOIIel XUMUn
4/8 PezepBHoe Bpemst
102/170 | Utoro
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PexoMeHIalMH 110 OCHALIIEHU IO yqeﬁﬂoro nmponoecca

YMK «Xumus. 11 kaacce. Yriy0JéHHbIA YPOBEHb»

1. Ta6puensu O. C. Xumusa. 11 xmacc: yde0. mocoOue isi oOmieoOpas3oBar.
opranmzanuii:  yriny6. ypoenb /  O.C.Tabpuensn, UW.I. Octpoymos,
A. H. JIéskun, C. A. CnagkoB. — M.: IIpocBemenue, 20109.

2. T'abpuensa O. C. Meroauueckoe mnocobue k yueoHuky O. C.TabGpuensna
«Xumus. 11 knace. Yriny6aéunsiit ypoerby / O. C. I'abpuensiy, U. I'. Octpoymos,
C. A. CnaakoB. — M.: IIpocBemenue, 2019.

Hnghopmayuonnwvie cpeocmea
Humepnem-pecypcol na pycckom a3vike

1. http://www.alhimik.ru. TlpeacraBieHbl cleayrone pyOpPHKH: COBETHI

aOUTYpUEHTY, YUYUTETI0 XUMHUH, CIPABOYHUK (OYEHBb OOJbIIasi MOJ00pKa TaOIHIl
U CIIPAaBOYHBIX MAaTEPHUAJIOB), BeCEas XUMHUsS, HOBOCTH, OJIMMIIMA/bl, KyHCTKaMepa
(Macca MHTEPECHBIX UCTOPUUECKUX CBEIEHUN).

2. http://www.hij.ru/. Xypuan «XuMus W KH3HBY» IOHATHO W 3aHUMATEIbHO

pacckaspiBaeT 000 BCEM HMHTEPECHOM, 4YTO MPOUCXOAUT B Hayke M B MHpE,
B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexkTpoHHbIii KypHan «XUMUKHA

U XUMHSI», B KOTOPOM IIPEJACTABIEHO MHOXECTBO OIBITOB IO XHWMUH,
3aHUMATEIbHOU uHdopMaImy, MTO3BOJISIFOLLE T YBJICYb YUYEHUKOB
AKCIIEPUMEHTAJIbHON YaCThIO ITPEIMETA.

4. http://c-books.narod.ru. BceBo3morkHas iuTeparypa mo XuMHH.

5. http://1september.ru/. XKypuam s yuuTened W HE TOJbKO. bosbimoe

KOJIN4YCCTBO pa60T YYCHHUKOB, B TOM YHCJIC U UCCICAOBATCIIbCKOI'O XapaKTcpa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IMKONBHBIN MOpPTa

CO CChIJIKaAMH Ha O6p330BaTeJ'IBHBIe CaAWTBI 10 XUMHUHU.

7.  www.periodictable.ru. COopauk cTatredi 0 XUMHYECKHUX JJICMCHTaX,

WJUTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.
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Ils1anupyemble pe3yabTaThl H3yUYeHHUs Y4eOHOro nmpeamera « XuMus» Ha
YPOBHE cpeJHero o01mero o0pa3oBaHus

BuvinyckHuk na y2ny0aéHnom ypoeHe Hayuumca:
— NOHUMAmMb XUMHYECKYI0 KApTUHY MHpa KakK COCTaBHYIO 4YacTh LEJIOCTHOU
Hay4YyHOU KapTUHBI MUDPA,
—  packpvigamb  POJAb  XUMHUU W XHAMHUYECKOTO  NIPOM3BOJACTBA  Kak
IPOU3BOUTEIHLHON CUITBI COBPEMEHHOT'0 O0IIECTBa;
— gopmynuposams 3HAYCHUE XUMUU U €€ JTOCTUKEHUU B MOBCEIHEBHOW >KU3HU
YEJI0BEKA;
— ycmanaeénuéams B3aUMOCBA3U MEXKJY XUMHUEW W JAPYTMMH €CTECTBEHHBIMHU
HayKaMu;
— ¢opmyruposams niepuoandeckuit 3axkoH J[. 1. MenaeneeBa u 3aKOHOMEPHOCTH
W3MEHEHUN B CTPOCHUU M CBOMCTBAX XMMHYECKUX DJIEMEHTOB M 0Opa30BaHHBIX
UMHU BEIIECTB HA OCHOBE IMEPUOJMYECKOM CHUCTEMBI KaK T'pa@uUecKoro
O0TOOpa)KEHUs MEePUOUYECKOr0 3aKOHA;
—  ¢opmynuposames OCHOBHBIE TOJOKEHHUS TEOPUU XHUMHYECKOTO CTPOEHUS
opraHnyeckux  coeauHeHuii  A. M. bytnepoBa,  packpwieams  OCHOBHBIE
HampaBJICHUs 3TOM YHUBEPCAIBHOW TEOPUM — 3aBUCUMOCTH CBOWMCTB BEILIECTB HE
TOJIBKO OT XMMHUYECKOr0, HO TakK€ U OT AJIEKTPOHHOTO W MPOCTPAHCTBEHHOTO
CTPOCHHSI W  Wullocmpuposams  UX  NPUMEpaMH U3  OPraHUYECKOMN
Y HEOPTaHUYECKON XUMMUHU;
— ap2ymeHmuposams YHUBEPCAIbHBIN XapaKTEP XUMHUUYECKUX IMOHSITHUM, 3aKOHOB
U TEOpUH 711 OOBSICHEHUS COCTaBa, CTPOCHHS, CBONCTB M 3aKOHOMEPHOCTEM
00BEKTOB (BEIIECTB, MATEPHAIIOB U MPOIIECCOB) OPTaHUYECKON U HEOPTaHUIECKOM
XUMUU;
— xapakmepuzosams S-, P- U 0-37€MEHTBI TI0 MX MOJOXKCHHUIO B MEPHOIUICCKON
cucteme /1. 1. Menneneena;
—  Knaccuguyuposams XUMUUYECKUE CBS3M U KPUCTAUNIMUECKUE PELIETKH,
00bsACHAMbL MEXaHU3Mbl HX O0pa3oBaHUS U 00KA3bl6amdv E€IUHYIO MPUPOLY

XMMHYECKUX CBs3el (KOBaJICHTHOM, HOHHOM, METa/UIMYECKOM, BOJAOPOIHON);
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— 00bsACHAMbS TPUYMHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE MHPHUPOJbI SIBICHUMN
M30MEpPUH, TOMOJIOTUH, aJIFIOTPOIUY;

— Knaccuguyuposames XUMUYECKUE PEAKIMU B HEOPraHUYECKOW U OpraHUYeCcKOU
XUMUU MO PA3IMYHBIM OCHOBAHUSIM U YCMAHABIUBAMb CTIEITU(DUKY TUIIOB peaKIuii
OT 00IIIero yepe3 0COOEHHOE K €IMHUYHOMY;

— Xxapakmepuzoéams TUAPOIU3 Kak chnerudUuHbli  OOMEHHBIH Mpolece
U packpuléams €ro pojb B )KUBOU U HEXKUBOU TIPUPO/IE;

—  Xapakxmepuzosams  DIEKTPOIU3  KaK  CHeHUPUUHBIA  OKHUCIHUTEIIHHO-
BOCCTAHOBUTEJIBHBIN MPOIECC U €T0 MPAKTHUECKOE 3HAUCHHUE,

— Xapaxkmepu3068ams KOPPO3UI0 METAILJIOB KaK OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIM
IPOILIeCC U npedaaeamsb COCOOBI 3alUTHI OT HEE,

— onucvlamb NTPUPOY MEXAHU3MOB XUMHUYECKUX PEAKIIUNA, TIPOTESKAIOIINX MEXTY
OpraHUYeCKUMHU U HEOPTAaHUYECKUMHU BEIIECTBAMU;

— K1accuguyuposams HEOPraHUUECKNE U OPraHUYECKUE BEIIECTBA MO Pa3INYHbIM
OCHOBaHMUSIM,

— Xapakmepuzogams O00IIHE XUMHYECKHE CBOMCTBA Ba)KHEHUIIUX KIACCOB
HEOPraHMYECKUX U OPraHUYeCKUX COEJUHEHUN B IUIaHE OT 0O0Iero yepes
0COOCHHOE K CIMHUIHOMY;,

— UCNONB306aMb 3HAKOBYIO CHUCTEMY XHUMHUYECKOTO S3bIKa HJIsi OTOOpaMKeHUs
cocTaBa (XumMuueckue (OpMYyJIbl) U CBOUCTB (XUMHUECKHE YPAaBHEHHMS) BEIIECTB;

— UCNOIB306amMb TIPABUJIA W HOPMBI MEXIYHAPOJHOW HOMEHKIATYPHI IS
Ha3BaHUI BemiecTB Mo GopMyinaM M, HA00OPOT, JIJIsi COCTABICHUS MOJEKYJISPHBIX
U CTPYKTYPHBIX (DOPMYJ COCTUHEHUN TT0 MX HA3BAHUSM;

— 3Hamb TPUBUAIbHBIC HA3BAHUS BAXKHEUIINX B OBITOBOM M MPOU3BOJICTBEHHOM
OTHOILIEHUH HEOPTAaHUYECKUX U OPTraHUYECKUX BEUIECTB;

— Xapakmepu306amb CBOWCTBA, T[OJYYCHHE W TPUMEHECHUE BAXHEUIINX
MpPEACTABUTENIC THUIIOB U KJIAaCCOB OPraHUYECKUX COEAUHEHUM (MpeAenbHBIX,
HEMpEeJEIbHbIX M  apOMaTHYECKHUX  YTJIEBOJOPOJIOB, KHUCJIOPOACOAEPKALIUX

M a30TCOACPIKAIINX COCHHHGHHﬁ, a Taxke OMOJIOrMYECKH aKTUBHBIX BCHIGCTB);
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—  ycmauaénueéams  3aBUCUMOCTb  SKOHOMHUKHM ~ CTpaHbl  OT  JIOOBIYH,
TPAaHCIOPTUPOBKU U MEpepabOTKH YIJIEBOJAOPOJHOTO ChIpbs (HEPTH, KAMEHHOIO
YIJISL ¥ IPUPOTHOTO Ta3a);

— DKCHEPUMEHTAJbHO noomeepicoams COCTaB W CBOMCTBA  Ba)KHEUIIHX
MpeICTaBUTENEN U3YyUYEHHBIX KJIACCOB HEOPTraHMYECKUX M OPraHMYECKHX BEIIECTB
C coOJI0JIeHueM IMpaBWJ TEXHUKH O€30MacHOCTU il paboThl C XMMHYECKHUMU
BELIECTBAMU U JIA0OPATOPHBIM 000PYIOBAHUEM;

— Xapaxkmepu3zo8ams CKOPOCTh XUMUYECKOW peakiuu U €€ 3aBUCHUMOCTb OT
pa3TUYHbIX (PAKTOPOB;

— Onucvleams XMMUYECKOE PABHOBECHE U npediazamds CIOCOObI €ro CMEIEHUs
B 3aBUCUMOCTH OT Pa3IMYHbIX (PAaKTOPOB;

— npou3800ums Pacy€Thl MO XUMHUYECKUM (OopMysiaM M YpaBHEHHUSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUHN MEX]ly YHAaCTHUKAMHU XUMUYECKUX PEAKIUH;

— Xapakmepu306ams BaXHEUIINE KPYIMHOTOHHAKHBIE XUMUYECKHE MPOU3BOACTBA
(cepHOil KHUCTOTHI, aMMHaKa, METaHOJa, epepadbOTKU HEeDTHU, KOKCOXUMUUYECKOTO
IPOU3BOJICTBA, BAXXHEUIINX METAJUTYPTMUECKUX IMPOU3BOJCTB) C TOYKU 3PEHHUS
XMMH3Ma TPOIIECCOB, YCTPONCTBA BaKHEUINUX allapaToB, HAYYHBIX MPUHIIUIIOB
IPOU3BOJICTBA, SKOJOTHYECKON 1 SIKOHOMUUYECKOH 1E1eCO00pa3HOCTH;

— cobo0amsb TIpaBHIIa SKOJIOTHYECKONW OE€30MMacHOCTH BO B3aMMOOTHOIICHHUSIX
C OKpYXXKarolel cpeao mnpu oOpalleHHH ¢ XUMHYECKUMH BEIISCCTBAMH,
MaTepHrallaMH U MPOIIECCAMH.

Boinycknuk na y2iny01éHHoM ypoeHe NOYUUM 603MONCHOCHb HAYYUMbCA:

— UCNOIb306amb METONBl HAYYHOTO TIO3HAHMS TPU BBHIMOJHEHUH TPOCKTOB
U y4eOHO-HCCIIeI0BATENbCKUX 33/1a4 XUMUYECKOM TeMaTHKU;

—  NpocHO3UPOBamMb CTPOEHUWE U CBOMCTBA HE3HAKOMBIX HEOPraHMYECKHUX
Y OpPraHUYECKUX BEIIECTB HA OCHOBE aHAJIOT U,

— NPOCHO3UPOBAMb TEUEHHE XMUMHUYECKUX MPOLECCOB B 3aBUCHUMOCTU OT YCIOBUMU
UX MPOTEKAHUA U npeodiazams CocoObl YIPaBiIeHUs ITUMH POLECCAMU;

— ycmanaenueams BHYTPUIIPEIMETHBIE B3aUMOCBSI3M XMMHUHU Ha OCHOBE OOIIMX

MOHATUM, 3aKOHOB W TEOPUM OpPraHMYECKOW W HEOPraHWYECKOM XHMUHU
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Y MEXIIPEIMETHBIC CBSI3U C (PU3UKOU (CTpOEHHE aToMa U BEIIECTBA) U Ouooruen
(XuMHuYecKasi OpraHu3alusl *KM3HU U HOBBIC HAMpaBJICHUS B TEXHOJOTHH — OHO-
Y HAHOTEXHOJIOTUN);

— packpuvléams POJb TOJTYUYCHHBIX XUMHUYECKUX 3HAHUU B Oyaymied ydeOHOM
1 poeCCUOHANILHOMN JIeSITEIbHOCTH;

— npoekmuposams COOCTBEHHYIO OOpa30BaTENIbHYIO TPACKTOPHUIO, CBS3aHHYIO
C XUMHUEH, B 3aBUCHUMOCTH OT JIMYHBIX MPEANOYTCHUH U BO3MOXKHOCTEH
OTEUECTBEHHBIX By30B XUMUUECKON HANIPaBJICHHOCTH;

— apaymeHmuposams €IUHCTBO MHUpa BEIIECTB YCTAHOBJICHHEM TI'€HETHYECKOU
CBSI3U MEXK]ly HEOPTaHUUYECKUMU U OPTaHUYECKUMU BEIECTBAMU;

—  e1ademb  XUMHYECKUM  SI3BIKOM  Kak  (AaKTOpOM  YCIIEITHOCTH B
npodeccuoHaIbHON 1eITeNbHOCTH;

— Xapakmepu308ams CTAHOBJICHUE HAyYHOW TEOpPUM HAa NpPUMEpPE OTKPBITUSA
NEPUOIMYECKOTO 3aKOHA U TEOPUU CTPOEHHUS OPraHMYECKUX U HEOPTraHUYECKUX
BEILECTB;

— npuHuMams y9actue B MpOQUIbHBIX KOHKYpcax (KOH(PEPEHIMIX, OJUMITHAIAX )
pPa3IMYHOTO YPOBHS, AaJEKBAaTHO oOyeHusamsv PE3YyNbTaThl TAKOTO y4acTHs
U NPOEeKmupo8ams MyTU MOBBIIIEHUS IPEIMETHBIX TOCTUKECHHUII;

— KPUTHYECKH OMHOCUMbCA K TICEBJOHAYYHOM XUMHUYECKOW HH(POpPMAIIUH,
MOJIy4a€MOM U3 pa3HbIX HCTOUYHUKOB;

— NOHUMamy TI00ATbHBIE TTPOOIEMBI, CTOSIIIHNE MEPE]] YeTOBEYECTBOM
(PKoJIOTHYECKHE, PHEPTETHUCCKUE, CHIPLEBBIC), H npediazams MYTH WX PEIICHHS,

B TOM 4YHCJIC U C IIOMOIIIBIO XMMHH.
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