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MNOACHUTEJIBHAA 3AIIMCKA

ApnantupoBaHHasi pabouasi mporpamma Mo y4eOHOMYy MpeaMery «XHUMHs» Ha
YpOBEHb OCHOBHOTO 00111€Tr0 00pa3zoBaHus i1 o0ydaronmxces 5-9 Ki1accoB ¢ 3aJ1epKKOM
ncuxuueckoro pazsutus (Bapuant 7) T'OCYJAPCTBEHHOI'O KA3EHHOI'O
OBIIEOBPA3OBATEJIbHOI'O YUPEXIEHUA «ILIAXTEPCKAA CAHATOPHASA
KOJIA-MHTEPHAT Ne 15» (manee — I'KOVY «Illaxtepckas CILIN Nel5» paspabortana
B COOTBETCTBUU C TPEOOBAHUSIMU:

o denepanbHoro 3akona ot 29 mekadbps 2012 r. Ne 273-d3 «O6 obpazoBaHuu B
Poccuiickon denepanun»;

e @epnepanpHoro 3akoHa ot 04 asrycra 2023 r. Ne 479-®3 «O BHeceHUH
n3MeHeHuil B @enepanbHblil 3akoH «O0 oOpa3oBanuu B Poccuiickoit @enepanuny;

¢ 3akona Jlonenkoit Hapognoit Pecry6muku ot 06 oktsiops 2023 1. Ne 12-P3 «O6
oOpazoBanun B Jlonemkoit Hapomguoit PecnyOmuke» (mpunst IloctanoBieHueM
Hapoanoro Cogera 05 okts6pst 2023 rona);

e [Ipukasza MunucrepctBa npocsemenuss Poccuiickoit @enepaunn ot 31 mas
2021 1. Ne 287 «O0 yTBepxkaeHuu ¢GeaepanrbHOro rocyJapcTBEHHOT0 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO o0Imiero oopazoanus» (3apeructpupoBan 05 urons 2021 1. Ne
64101);

e [Ipukasa MunucrepcTBa npocsemenus Poccnn ot 22 suBaps 2024 r. Ne 31 «O
BHECEHHM W3MEHEHUN B HEKOTOpbIE NpHUKa3bl MHHHCTEpCTBa 00pa3OBaHUS U HAYKH
Poccuiickonn @enepanun 1 MunucrepcrBa npocsemienus Poccuiickon ®enepanuu,
Kacaromuecss  efiepaldbHbIX  TOCYAapCTBEHHBIX  00pa30BaTEIbHBIX  CTaHAAPTOB
HayaJbHOT'O 00IIero 00pa3oBaHus U OCHOBHOI'O OOIIEr0 00pa30BaHUs»;

e Ilpukaza MunucrepctBa npocseuienusi Poccuiickoit ®enepaunu ot 18 mas
2023 1. Ne 370 «OO6 yrtBepxkaeHun ¢enepaibHOM 00pa30BaTEIbHON MPOTPAMMBbI
OCHOBHOT0 00111eT0 00pazoBaHus» (3apeructpupoBan 12 utomns 2023 1. Ne 74223);

e [Ipukaza Munucrepctsa npocseuieHus: Poccuiickoit ®enepanuu ot 24 HoA0ps
2022 r. Ne 1025 «O6 ytBepxkaeHuu (eaepaabHON aganTUPOBAHHONW 00pa30BaTENbHOMN
porpaMMbl OCHOBHOT'O O0IIEro oOpa3oBaHUs JJiA OOYYalOIIUXCS C OrPaHUYEHHBIMU
BO3MOHOCTSIMU 3J10pOBbsi» (3apeructpupoBan 21 mas 2023 r. Ne 72653);

e [Ipukasa MunucrepcTBa npocsemenns Poccnn ot 22 suBaps 2024 r. Ne 31 «O
BHECEHUU W3MEHEHHUH B HEKOTOpble Ipuka3zbl MUHHCTEpCTBAa 00pa3oBaHUS U HAYKH
Poccuiickoit @enepanu 1 MunuctepcTBa npocseiieHuss Poccuu, kacaromuecs ®I'OC
HayaJbHOI0 00IIEro 00pa3oBaHusl 1 OCHOBHOTO 00111eT0 00pa3oBaHUsY;

e [Ipukaza MunucrepctBa npocseienus Poccuu ot 01 despainsa 2024 r. Ne 67 «O
BHECCHUM M3MEHECHUN B HEKOTOpbIC IpHKa3bl MuHUCTEpCTBA IpocBeueHus Poccun,
Kacaronuecs: ¢pefepalbHbIX aIallTUPOBAHHBIX 00PA30BATENBHBIX IPOTPaAMMY;

e [Ipukaza MunucrepcrBa npocsemieHus Poccun ot 14 uromns 2024 r. Ne 495 «O
BHECEHNN W3MEHEHHWM B HEKOTOpBIE INpHKa3bl MuHucTepcTBa Inpocsemienus Poccun,
Kacaroruecs GeepalbHBIX alallTUPOBAHHBIX 00PAa30BATEIBHBIX IPOTPAMMY;
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o DenepanbHOi paboueil MPOrpaMMOil OCHOBHOTO OOIIEro 00pa3oBaHUs « X UMUS
(mmst 5-9 xmaccoB oOpa3oBaTeIbHBIX OpraHu3amnuii)», B pegakiuu ®I'bHY «UucturyT
cCTpaTeruu pas3BuTus oOpas3oBaHus», MockBa 2022 // (yTBepkIeHa MpUKA30M
MunuctepcTBa npocsemienns Poccuiickoit @eaeparuu ot 18.05.2023 Ne 370);

® aJanTUPOBAHHOM OCHOBHOM 00pa30BaTEILHOM MPOrpaMMON OCHOBHOT'O OOIIETO
obpazoBanust KOV «IIIAXTEPCKAS CAHATOPHAS IIKOJIA-UHTEPHAT Ne 15»
(yrBepknena npuka3zom ' KOY «IITAXTEPCKAS CILHU Ne 15» ot 26.08.2024 Ne 142);

a TaKk)Ke OpUEHTHPOBaHA Ha II€JIEBbIe MPUOPUTETHI, CHOPMYIHPOBAHHBIE B
dbenepanpHoit  paboueld mporpaMMe BOCHHUTaHUS Il 00I1€00pa30BaTEIIbHBIX
OpraHu3aluii, OJOOPEHHOW pemieHueM (eaepaTbHOTO  y4eOHO-METOIUYECKOTO
o0beIMHEHUS 10 0011IeMy 00pa3zoBanuto (TpoTokoit oT 23.06.2022 No 3/22).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «XUMMUS»

OOyueHne yuyeOHOMY TpeaMeTy «XHUMHS» HEOOXOIUMO CTPOUTHh Ha CO3JAaHUU
ONTUMAJIbHBIX YCIIOBUH Ui YCBOEHHS MPOTPAMMHOIO Marepuaja OOydarolMMUCS C
3I1P. Bonbiioe BHUMaHHE JOJDKHO OBITH YAECJIEHO OTOOpPY ydeOHOro marepuana B
COOTBETCTBUM C MPHHLMIIOM AOCTYIHOCTH IIPU COXPAaHEHUH OOIIEero 6a3oBOro ypoBHS.
OH J0JKEH 10 COIEPIKaHUI0 U 00beMY OBITh aJalTUPOBAHHBIM /715 oOyuarouxcs ¢ 311P
B COOTBETCTBUH C UX OCOOBIMH 00pa3zoBaTEIbHBIMU NOTpeOHOCTIMU. ClieAyeT 00IeryuTh
oBiazieHue marepuanioM oOydarommumucs ¢ 3IIP mocpenctBom ero jaerasbHOro
OOBSACHEHHS] C CHUCTEMaTHYECKUM MOBTOPOM, MHOIOKPAaTHOM TpPEHUPOBKOW B
NPUMEHEHUN 3HAHUI C MCHOJIb30BAHUEM IPUEMOB AJTOPUTMHU3ALMA M BU3YaJIbHBIX
o1op, 00y4eHus: CTPYKTypUPOBAHUIO MaTepHaa.

Bonpmioe 3HaueHWe AJid MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepHuaja MMEET
OIopa Ha MEXIIPEIMETHBIE CBSI3U BOIPOCOB, U3Y4Ya€MbIX B JIAHHOM KypCe€, C TaKHUMH
yueOHbIMU mpenMeramu Kak «l'eorpadus», «®Puzukan, «buonorus». Ilo3Bomnss
paccMaTpuBaTh OAMH M TOT K€ Y4eOHbIM MaTepuan C pa3HbIX TOYEK 3peHMus,
MEXIPEJIMETHBIE CBSI3H CIOCOOCTBYIOT €ro JIy4dllleMy OCMBICIIEHHIO, 00Jee MPOUYHOMY
3aKPETUICHUIO TTOJYYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

[Ipn moAroToBKe K ypokam yuuTelb AODKEH MPESyCMOTPETh (POPMHUpPOBAHUE Y
oOy4Jaronuxcs yMEHUi aHaIM3UpPOBaTh, CPAaBHUBATh, 0000IIATh M3y4YaeMblil MaTepua,
IUTAHUPOBATh MPEJCTOAILIYI0 pPadOTy, OCYIIECTBISATH CaMOKOHTpoJb. HeoOxomumo
IOCTOSIHHO CJIEIUTh 3a IPaBWIBHOCTBIO pPEUYEBOr0 O(POPMIIEHHS BbICKa3bIBaHUMN
obOyuaroruxcst ¢ 3I1P.

B cBs13u ¢ 0COOCHHOCTSIMHM MOBEJAEHUS U JIEATENbHOCTH, oOydvaromuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPraHW30BAHHOCTh) HEOOXOAUM CTPOXKAMIIUKA KOHTPOIb
COOJIOICHUSI TIPABHJI TEXHUKU O€30MaCHOCTH IIPH MPOBEIECHUH JTabOpaTOpHBIX padoT B
XMMHUYECKOM KaOMHETE.

IIpumepHbie BHABI JesATeabHOCTH oOy4yawomuxcsa ¢ 3IIP, o0yciioBieHHbIE
0co0bIMHU 00pa30BaTEeJILHBIMM MOTPEOHOCTAMH U 00eCreYUBAIOIIHE OCMBICJIEHHOE
OCBOEHHE COJIeP:KaHUM 00Pa30BaHMS N0 NpeaMeTy «XHMHD)

Conepxanue BUAOB jesTenbHocTH oOyuwatomuxcs c¢ 3[IP Ha ypokax Xumuu
OIpeseNsieTcss UX OCOObIMH 00pa3oBaTelbHBIMU MOTpeOHOCTAMU. [lomMumO 1mHpOKO
ucnonb3dyembix B @OII OOO obmux 1151 Bcex 00y4arolMXCs BHJIOB JIE€SATEIbHOCTH
ClIeqyeT YCWIUTb BHUJIBl JACITEIbHOCTH, cleuu(uyHble I JaHHOW KaTeropuu



oOyyaromuxcsi, 1Ji1 00ECIeUeHUs] OCMBICIICHHOTO OCBOEHUS COJIepKaHUsl 00pa30oBaHU
[0 TPEAMETY: YCHIIEHHE IPEIMETHO-TIPAKTUYECKON [EATEIbHOCTH C aKTUBH3aLUEH
CEHCOPHBIX CHCTEM; 4YepeJOBaHWE BHUIOB JACATEILHOCTH, 3a/ICHCTBYIOMINX Pa3IMYHbIC
CEHCOPHBIE CUCTEMBbI; OCBOCHHE MaTepuaja ¢ ONOpPOH Ha alrOPUTM; «IIOLIArOBOCTH» B
M3YyUYCHUM MaTepuasa; UCMOJb30BaHUE JIOTOIHUTEILHON BU3yalbHON OMOpHI (TIJIaHBI,
oOpas3Iipl, CXeMbl, IIIa0JI0HBI, OTIOPHBIC Ta0HIBl). J[71s pazButus y obyvatoruxcs ¢ 3[1P
YMEHUS JelaThb BBIBOJBI, (POPMUPOBAHUS TPAMOTHOTO PEUYEBOTO0 BBICKA3bIBAHUS
HEOOXOJIMMO MCIOJIb30BaTh OIMOpPHBIE cioBa U kiuiie. Ocoboe BHUMAHHUE CIEAYET
YACIUTh OOYYCHUIO CTPYKTYPHPOBAHHUIO MaTepHaya: COCTaBICHHUE PHUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJEHHWE TaOJIMIl, COCTaBJeHHE KJacCUpUKAIUU C
0003HaUYECHHBIMU OCHOBAHUSMH JJTsI KJTACCU(DUKAITUY W HATIOJTHEHHUE UX TIPUMEPAMHU U JIP.

[IpumepHas TeMaTuueckass U TEPMHUHOJIOTHYECKAs JIeKcuKa cooTrBeTcTByeT POII
000.

Hnst obyuatomuxcss ¢ 3I[IP cymiecTBeHHBIMHU SIBISIOTCA TPUEMBI PabOTHI C
JEKCUYECKUM MarTepuaioM 1o mnpeaMmery. [lpoBoautcs crneuuansHas paboTa 1o
BBCJICHUIO B AaKTHMBHBIA CJIOBapb OOYYarONIMXCS COOTBETCTBYIOMIEH TEPMHHOJIOTHHU.
N3yuaeMble TepMUHBI BBOJSTCS HA MOJMCEHCOPHOM OCHOBE, 00si3aTelbHA BU3yallbHas
MOJAEPIKKA, AJITOPUTMBI pabOTHI C ONPECTICHUEM, OITIOPHBIE CXEMBI JIJIsl aKTyallM3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera « XuMusD» B y4eOHOM IJIaHe

B cootrBerctBum ¢ ®DenepanbHbIM TOCYJAApCTBEHHBIM  00pa3oBaTeIbHBIM
CTaHJapTOM OCHOBHOI'O OOIIEro 00pa3oBaHUsl y4eOHBIM MpeaMeT «XUMHUS» BXOIUT B
npeaMeTHy0 o0aacTh «EcTecTBeHHOHAy4HBIE MPEIMEThI» U SBISETCS 00s3aTeIbHBIM
IUTS1 UBYUYCHHSL.

YyeOHbIM MJIaHOM Ha €€ u3yyeHue OTBe[eHO 136 y4yeOHbIX 4YacoB — MO 2 4 B
HeJlelno B 8 U 9 Kilaccax COOTBETCTBEHHO.

Copepxanue y4eOHOro mpenMera «XuMus», MpeicTaBieHHoe B DenepanbHON
paboueit nporpamme, cootBeTcTBYyeT GI'OC OO0, pazpadboTano ¢ yuerom denepanbHoii
OCHOBHOI 00pa30BaTeILHOM TPOrPAMMBbI OCHOBHOT'O OOIIIETO 00pa30BaHMs 10 y4eOHOMY
npeaMery «Xumusi», CcooTBercTByeT DenepanbHOM aJalTUPOBAHHOW OCHOBHOU
o0pa3oBaTeNbHON MporpaMMe OCHOBHOTO OOIIEro o0pa3oBaHUs OOyYarOMIMXCS C
3a/IEPKKOM IICUXUYECKOTO PA3BUTHSL.

INNIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI
OCBOEHMUA YYEBHOTI'O TIPEIMETA «XUMMUS»
HA YPOBHE OCHOBHOI'O OBIHIETI'O OBPA30OBAHUA

B uenom pesynbrarel ocBoeHus obOyuarommmuca c¢ 3IIP yueGHoro mpenmera
«Xumus» JOJKHBI COBManaTh c pesyibraramu DenepanbHoil paboueld MporpaMMbl
OCHOBHOT0 00111eT0 00pazoBanus. Hanbosiee 3HaYUMBIMU SIBIISIFOTCSI:

JIMYHOCTHBIE Pe3yJIbTAThI:

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHUSI TPOTPAMMBbI OCHOBHOTO 00111er0o 00pa3oBaHMUsI
JOCTUTAIOTCST B XOj€ OOYyYEeHHS XMMHUU B €AMHCTBE Y4YeOHOM M BOCHHUTATEIIbHON
JNEATENBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU U



IYyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMU B OOLIECTBE MPAaBUIIAMU U HOPMaMU
MOBE/ICHUS U CIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUs, CAMOPA3BUTHS U COLMAIN3ALNN
oOyyJarommxcs.

JInuHOCTHBIE pe3ynbTaThl OTpa)xaroT TOTOBHOCTh o0yuJaromxcs
PYKOBOJICTBOBATBHCSI CUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALIMNA W PaCIIMPEHUE
OIbITA JACSATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOTr0 BOCTIUTAHUS:

LHEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY WU
Hay4YHOMY HacCJEUI0, IOHUMaHNs 3HaYEHUsI XUMAYECKON HAYKH B )KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIIAJETh JOCTOBEpHOM HH(OpManuend o0 MepeaoBbIX
JOCTH)KEHUSIX U OTKPBITUSAX MUPOBOM U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U OOIIECTBA;

2) rpa’kJaHCKOr0 BOCIIUTAHUS:

IPEACTABJICHHS O COLMAIBHBIX HOPMaX M MPaBUJIaX MEKINYHOCTHBIX OTHOIIEHHUN
B KOJUIEKTMBE, KOMMYHUKATHBHOH KOMIIETEHTHOCTH B OOILECTBEHHO IOJE3HOM,
y4eOHO-HCCIIeI0BAaTENbCKON, TBOPUECKON U APYTUX BUAAX NEATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JIEATENbHOCTH  HpPU  BBIIOJIHEHUU  Y4EOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMHUECKUX SKCIIEPUMEHTOB, CO3JJaHUU YUYE€OHBIX
IIPOEKTOB, CTPEMJIEHUSI K B3aMMOIIOHMMAHHUIO M B3aUMOIOMOLIM B IPOLECCE 3TOMN
y4eOHOM JesATeIbHOCTH, TOTOBHOCTU OLIEHUBATH CBOE IMOBEJICHUE U MOCTYIKU CBOMX
TOBAapUIIE C IO3WLIHMH HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIEACTBUI MOCTYIIKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKUX IPEACTABICHUN O BEIIECTBE M XUMUYECKON pEaKIuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIIOIIMX OCHOBY
JUIA TIOHMMAaHHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3aUMOCBSI35X UEIOBEKa C MPUPOIHOM CPeaoH, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEMN;

MO3HABATEJIbHBIX MOTMBOB, HANpPaBJIECHHBIX Ha IOJyYEHHE HOBBIX 3HAHHUM IO
XUMUU, HEOOXOUMBIX JJIs1 OOBSCHEHUS HAOII0JaeMbIX ITPOLIECCOB U SIBJICHMUIA;

MO03HABATENIbHOM, MH(OOPMAIIMOHHON W YMTATENbCKOW KYJIbTYpbl, B TOM YHUCIE
HAaBBIKOB CaMOCTOSITEIbHON pabOThl ¢ Y4EOHBIMU TEKCTaMH, CIPABOYHOMN JINTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEICTBAMUA UH(POPMALIMOHHBIX TEXHOJIOTUI;

uHTepeca K OOYyYEeHHI0O UM TMO3HAHWIO, JI0003HATEIBHOCTH, TOTOBHOCTU H
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M UCCIIEIOBATEILCKON JACATEILHOCTH, K
OCO3HAaHHOMY BBIOOPY HANPaBICHHOCTH M YPOBHS 00y4YEHHUS B JaIbHEUIIIEM;

4) hbopmMupoBaHUS KYJIBTYpPbI 310POBbS:

OCO3HaHUS LIEHHOCTH *U3HHU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 30pPOBBIO,
YCTaHOBKH Ha 310pOBbIN 00pa3 ’KU3HHU, OCO3HAHUS TOCIEACTBUN U HENPUITUS BPEIHBIX
NpUBbIYEK (YMOTpeOJeHUsT alKoroyis, HApKOTUKOB, KYpEHHUs), HEOO0XOIUMOCTH
COOJTIOICHUSI TIPaBUJI OE30MACHOCTH MPH OOpAlIeHHH ¢ XHUMUYECKMMHU BEIIECTBAMU B
OBITY U peabHOM KU3HU;

5) Tpy10BOTO BOCIIUTAHUS:

UHTEpeca K MPAKTHUYECKOMY H3YUYEHHIO Mpodeccuil U TpyJa pazIu4yHOTOo poja,
YBaXEHUE K TPYAYy W pe3yJibTaTaM TPYyAOBOW AESATENbHOCTH, B TOM YHCIIE HAa OCHOBE



MPUMEHEHUS MPEIMETHBIX 3HAHUM MO XUMUHU, OCO3HAHHOTO BHIOOpA WMHIUBHUIYATBHOU
TPACKTOPUHM MPOAOJKEHUS 00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XHWMHH, OOLIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIEIIHOM
MpOoPECCHOHAIBHON JIEATENTHOCTH W Pa3BUTUS HEOOXOJIUMBIX YMEHHM, TOTOBHOCTH
aJanTHPOBATHCS B TPOdeCCUOHATILHON cpeie;

6) 9KOJIOTUYECKOTO BOCITUTAHMUS:

HKOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIICHHS K MTPUPO/IE KaK UICTOYHUKY >KU3HU Ha
3emie, OCHOBE €€ CyIIECTBOBAHMS, MOHUMAHUSI IIEHHOCTHU 3J0POBOr0 M 0€30MacHOro
oOpaza KH3HU, OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHOMY (HU3UYECKOMY W
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHMS IIEHHOCTH COOIIOJICHUS] TMpaBUJI OE30MaCHOTO
MOBEJICHUS IIPU pabOTE C BEIIECTBAMHU, a TAKXKE B CUTYAIMUIX, YIPOKAIOIIUX 3I0POBBIO U
JKU3HU JIFOIEH

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIydaeMble MpPU H3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOU CPENOM, MOBBILIEHUS YPOBHS
HKOJIOTHYECKOH KYIbTYpPbl, 0CO3HAHHUS INI00AIBHOTO XapaKTepa SKOJOTHYECKUX MPoOIeM
U IyTeW UX PEIIeHUs] TOCPEACTBOM METOAOB XUMUHU;

HKOJIOTMYECKOTO MBIILJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B IMO3HABATEIBHOM,
KOMMYHHKATUBHOW U COLMAIIBHON IIPAKTHUKE.

Oopa3oBareiibHbIE
MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS 00pa30BaTEIbHOM IPOrpaMMbI 110
XHMHH OTPa)KaIOT OBJIAJICHHE YHUBEPCAIbHBIMH MTO3HABATCIILHBIMU JCHCTBHSMHE, B TOM
qHCIIe:
1) Ga30BbIC JIOTHYECKUE TEHCTBHS:
BBISIBJISITH IPUYMHBI M CJCACTBUS IIPOCTHIX XUMUYCCKUX SBIICHUN;
OCYIIECTBIIATh CPAaBHEHHUE, KIACCH(UKAIINI0O XUMUUYCCKUX BEIICCTB 10 3aJaHHBIM
OCHOBAHUSM M KPUTEPHSAM JIJIsl YKa3aHHBIX JIOTHYCCKUX OTCPaInii;
CTPOHUTH JIOTHYECKOE CYKICHHUE IOCIIE MIPEIBAPUTEIIEHOTO aHAIN3a, BKIIOYAOIIEe
YCTaHOBJICHUE MPUIMHHO-CIICCTBCHHBIX CBSI3eH
CO31aBaTh, IPUMEHSATH M MPEOOPA30BHIBATh 3HAKU M CHMBOJIbI, MOJCIH U CXEMbI
JUISL PEIICHUs yUeOHBIX U MTO3HABATEIIBHBIX 33/1a4 C MTOMOIIBIO TIe/1arora;
IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE XUMHUYECKHX IPOIECCOB M HX
OCJICICTBHS,
2) 0a30BBIC UCCIICIOBATEIILCKUC JICHCTBHS:
C MOMOIIIBIO TI€Iarora MPOBOANTh XUMUYCCKUIN OIBIT, HECIOKHBIN SKCIICPUMEHT,
JUIS. YCTAHOBJICHUSI OCOOCHHOCTEH 00bEeKTa U3yUEHUs, IPUUYNHHO-CJICICTBEHHBIX CBS3CH
Y 3aBUCHMOCTEH 00bEKTOB MEXITy COOOM;
C TIOMOIIBIO IIEJarora HIA CaMOCTOSATEIBHO (HOPMYIHPOBATH OOOOIICHHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEICHHOTO HAOIFOICHHUS, OITbITa,;
3) pabora ¢ nHbOpMaIIHEH:
BBISIBJISATh JICPUIIMTBI MH(POPMAIUK, JAHHBIX, HECOOXOAMUMBIX IS PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;
peoOpa3oBhIBATH MHPOPMAIIMIO M3 OJHOTO BUA B APYIroi (TabIHIly B TEKCT U
mp.);
UCKaTh WU OTOMpaTh MH(GOPMAILIMIO WM JaHHBIC U3 MCTOYHHUKOB C YYCTOM



MpeAIOKEHHOW y4eOHOH 3a1a4M U 3a1aHHBIX KPUTEPUEB.

OBnajJieHre YHUBEPCATbHBIMU YU€OHBIMH KOMMYHHUKATUBHBIMU JICUCTBUSMU:

OpPraHM30BBIBATh yUeOHOE B3aUMOJACWUCTBHE B TpymIe (ONpeAesTs OOIIHe HEeH,
pacnpenensiTh poiiu, 10roBapuBaThCsS APYT C APYTOM U T. 1.).

C MOMOIIBIO ITEarora WK CaMOCTOSITEIbHO COCTaBIIATh YCTHBIE U NMHCbMEHHBIC
TEKCTBl C KMCIOJIb30BAHUEM WJUIFOCTPATUBHBIX MATEPUANIOB JUISI BBICTYILICHUS IIE€pPEN
ayIUTOPUEH;

OpPraHM30BBIBATH yUEOHOE COTPYJHHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMU; pabOTaTh WHIMBHUIYAIbHO W B T'PYIIE: HAXOJIUTH oOIee
pelieHre U pa3pelarb KOH(IMKTBL HAa OCHOBE COIJIACOBAHMS IMO3ULIMA W yyeTa
UHTEpeCOB; GOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OLICHMBATh KaYyeCTBO CBOETO BKJa/Ja B OOLIMN MPOAYKT, IPUHUMATh U Pa3JIEsiTh
OTBETCTBEHHOCTbH M MPOSIBIIATh TOTOBHOCTH K ITPEJOCTABIECHUIO OTYETA IIEPE] TPYIIION.

OBnazieHue yHUBEPCATIbHBIMU YU€OHBIMH PETYISTUBHBIMU JEHCTBUSAMM:

oOHapyXuBaTh M (QOPMYJIHPOBATH Y4EeOHYIO NpoOIEMy, OMNpPENETATh ILENb
y4eOHOM NeSATEILHOCTH;

BJIAJICTh OCHOBAaMHM CAMOKOHTPOJISI, CAMOOLICHKH, MNPUHATHS pEUICHUH U
OCYLIECTBJIEHUSI OCO3HAHHOI'O BBIOOpa B YUEOHON M NTO3HABATEIILHOMN IE€ATEIbHOCTH;

COOTHOCUTh CBOU JEHCTBUS C IUIAHUPYEMBIMH PE3yJIbTAaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEM JEATEIIBHOCTH B IPOLECCE NOCTHKEHUS PEe3yJIbTard, ONPENEIAThH
CIOCOOBI IEUCTBUI B paMKax MPEJUIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIOLIENCS CUTYALUEM;

J1aBaTh AJICKBATHYIO OLIEHKY CUTyallMH U MPEJIaraTh IUIAaH €€ U3MECHEHUS,

NPEeABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHb IMPU PEIICHUH Y4EOHOU
3a/1a4y;

MOHUMATh TPHUYMUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblil pe3yibTar
JESTENbHOCTH, ONPENEIATh IMO3UTHUBHBIE W3MEHEHUS M HAaNpaBleHUs, TpeOyroume
JanbHeIen padoThl;

OCO3HAHHO OTHOCHUTBCS K APYTrOMY YEJIOBEKY, €0 MHEHHIO.

INPEAMETHBIE PE3YJIBTATHI

B cocraBe npeaMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 0053aTENbHOIO COACpKaHMUs,
YCTaHOBJICHHOTO JaHHOW DenepanbHOM paboueid MporpamMMmoid, BBLACISAIOT: HAy4YHBIC
3HAHWS, YMEHHS W CHOCOOBI JEUCTBUH, crnenuduueckue misg y4eOHOro mpemmMera
«XuMHS», BUABI EATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAlUU,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX CUTYalUsX:

NPEACTABIEHUE O 3aKOHOMEPHOCTSIX M TI03HABAEMOCTH SIBIICHHM TPUPOIBI,
MOHMMaHuE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HAayKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, KOMIIOHEHTa OOIIeH KyJbTypbl U MPaKTUYECKOU
JEeSTEIbHOCTH YEJIOBEKA B YCIOBUSIX COBPEMEHHOTI'0 00111€CTBa; TOHUMaHUE MECTa XUMUU
Cpeau IPYruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMHU MOHATUMHOIO allapaTa i CAMBOJIMYECKOTO SI3bIKa XUMUH JJISI
cocTaBieHHs (OPMYJT HEOPraHUYECKUX BEIIECTB, YPABHEHUN XUMHUYECKUX peakiuil (C
OMOpOM Ha aJropuTM YYEOHBIX JIEWCTBWI); BJIAJICHUE OCHOBAMU XUMHUYECKOMN



HoMmeHKIaTypbl (IUPAC u TpuBHaTbHON) M YMEHHE HCHOJIB30BaTh €€ JJIS PELICHUS
y4eOHO-T03HABATENbHBIX 33J1a4 C IOMOIIBI0 YUUTENS; YMEHUE HCIOIb30BaTh MOJAEIU
1Sl OOBbSICHEHUSI CTPOSHHSI aTOMOB M MOJIEKYJI IO aJITOPUTMY C OITOPOM Ha OMpPEIeTICHUS;

IIPEACTABIEHUE O CUCTEME XMMUYECKUX 3HAHUW U YMEHHE C ITIOMOLIbIO YYUTEIA
IIPUMEHATh CHUCTEMY XMMHUYECKMX 3HAHUN JJIsI YCTAHOBJICHUS B3aWMOCBSI3EU MEXKAY
M3YyYECHHBIM MATEPHAIIOM M NPU IOJYyYEHUM HOBBIX 3HAHMM, 4 TaKXKe B IIpoLEcce
BBIMOJIHEHUsI Y4E€OHBIX 3aJaHuii M Mpu paboTe C MCTOYHUKAMH XUMHUYECKOU
uH(pOpMaMK, KOTOpast BKIIOYAET:

BAKHEUIIME XMMHMYECKUE NOHATHA: XUMHUYECKUU DJJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IMPOCTOE M CJIO0KHOE BEIIECTBO, OAHOPOAHAs W HEOJHOPOAHAs CMEChH,
OTHOCHUTENBHBIE aTOMHAs M MOJIEKYJSpHas MaccChl, KOJMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIM 00BbEM, OKCHJ, KUCJIOTa, OCHOBAaHHUE, COJIb (CpeaHss),
XUMHYECKasl pEaKUWs, pPEaKUHH COECAUHEHUs, PpPEaKUUU PaA3JIOKEHUs, pPEAKLHUU
3aMeIleHHs], peakIuu 00MeHa, TEeIioBOi A((dEKT peakinu, SK30- U IHAOTEPMUUYECKUE
peakuuu, pacTBOp, MaccoBas J0JII XMMUYECKOIO JJIEMEHTAa B COCIMHEHHH, MaccoBas
JI0JIsI ¥ IPOLIEHTHAsI KOHLEHTPALMs BEIIECTBA B PACTBOPE, AAPO aTOMa, dJIEKTPUIECKUAN
ClIOll aroma, aToMHas OpOuTallb, paJuyCc aTOMa, BAJEHTHOCTb, CTENEHb OKUCJIEHMUS,
XUMHYECKasl CBA3b, IEKTPOOTPULIATEIBHOCTD, MOJSPHAs U HEMOJSPHAs KOBAJIEHTHAs
CBs3b, MOHHAsl CBS3b, METAJUIMYECKAsl CBS3b, KPUCTAJUIMYECKas pelleTKka (aToMHas,
MOHHAs, METaJUIM4YecKasi, MOJEKyJspHasi), MOH, KaTHOH, AHMOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, AJIEKTPOJUTHYECKAss JUCCOLMALMs, PEakUUMH HOHHOro  OOMEHa,
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMM, OKHCIWTEIb W  BOCCTAaHOBUTEID,
OKHUCJIEHME W BOCCTAHOBJIEHUE, BJIEKTPOJIU3, XUMHUUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIE PpEaKlMU, CKOPOCTb XUMHYECKOW peaKIMM, KaTalau3aTop, MpeaesbHO
nomyctumas konuentpauus (I11K), koppo3us MeTamios, CIIIaBbl;

OCHOBOIIOJIATAIOIIUE 3aKOHBI XMMMU: 3aKOH COXpaHEeHMs Maccel, Ilepnoandecknii
3akoH /l. 1. MenneneeBa, 3aK0H OCTOSTHCTBA COCTaBa, 3aKOH ABOTrapo;

TEOPUM XHMMHUU: AaTOMHO-MOJIEKYJSIpPHAs TEOPHUsS, TEOPUs DIEKTPOIUTUYECKOU
IUCCOLMALMM, 4 TAKXKE MPEACTABICHUS O HAYYHBIX METOAAX ITO3HAHMSA, B TOM YHCIIE
DKCIEPUMEHTAIBHBIX U TEOPETHUUYECKUX METOAAX HCCIIEOBAHMS BEIIECTB U U3YUYECHUS
XUMHUYECKUX PEAKIUN;

IIPEICTABJICHUE O EPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX JJIEMEHTOB
(pamuyc aroMa, D3IIEKTPOOTPULIATEIBHOCTh), MPOCTBIX U CJOXKHBIX BEIIECTB OT
IIOJIOKEHUSL 3JeMeHTOB B Ilepmonnueckoil cucreme (B MallbIX NEPHOJAX U TJIaBHBIX
MOATPYINax) U 3JEKTPOHHOIO CTPOCHMS aTOMa; YMEHHE OOBSCHATH CBSI3b MOJOXKECHUS
anemeHTa B llepuonnueckon cucTeMe € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsl sjpa, OOIlIee YUCIO DJIEKTPOHOB),
pacrpeneneHueM JJIEKTPOHOB IO JHEPTETHYECKMM YPOBHSM aTOMOB IEPBBIX TPEX
NEPUOIOB, KaJus U KaJbLUs; KIaCCUPUIMPOBATh XUMUYECKHE JIEMEHTHI C ONOPON Ha
onpeaeneHus: GU3NYEecKoro cMbicia HUGPOBBIX JAHHBIX NEPUOIUUECKON TaOIUIBI;

yMEHHE KJIaCCU(PHUIINPOBATH XUMHUUECKHE 3JIEMEHThI, HEOPraHUUECKHE BEIIECTBA U
XUMUYECKAE PEaKIMH C ONOPOHM Ha CXEMBbI; ONPEIEIATh BAJIECHTHOCTb U CTEIEHb
OKHCJICHHS] XUMHAYECKUX JJIEMEHTOB, BUJ XUMHUYECKON CBSI3M M TUIl KPUCTAIIUNYECKOU
CTPYKTYPBI B COCITMHEHUAX, 3apsi]l HOHA, XapaKTep CPeabl B BOJHBIX PACTBOPAaxX BELIECTB
(KUCIO0T, OCHOBAHUM ), OKUCIUTENb U BOCCTAHOBUTEID 10 AJITOPUTMY YUE€OHBIX JIEHCTBHIA;



YMEHHE XapaKTepHU30BaTh C OMOPOM Ha cXeMy (PHU3NYECKHEe W XUMHUYCCKUC
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPOJI, rpaduT, anmas, KpeMHUH, a30T,
dbocdop, cepa, XJIop, HATPUH, KalTUid, MAarHUH, KaJTbIIUHA, ATFOMUHUH, )KEJI€30) U CIIOKHBIX
BEIIECTB, B TOM YHCJIE HMX BOJHBIX pPAcTBOPOB (BOAa, aMMHUAaK, XJIOPOBOIOPO,
CEPOBOJIOPO, OKCHIBI U TUAPOKCHAbI MeTaioB I - ITA rpynm, amomunus, meau (I1),
nuHka, xene3a (II u III), okcuast yrnepona (II u IV), kpemuns (IV), azora u docdopa
(III u V), ceput (IV u VI), cepuucras, cepnas, azorucras, azoTHas, (ochopHas,
yToJbHas, KpEMHHEBAs KACIOTA M UX COJIN); OMUCHIBAThH C OMIOPOM HA IJIaH U KITFOUEBHIE
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa M CTPOCHHUS TOCJE MPEABAPUTEIHEHOTO aHAM3a O] PYKOBOACTBOM
nejgarora, MPUMEHEHUE BENMIECTB B 3aBHCHUMOCTH OT WX CBOWCTB, BO3MOXKHOCTh
MPOTEKaHUSI XUMUYECKUX MPEBPAIICHUIN B Pa3JIMYHBIX YCJIOBUSX, BIMSHUE BEIIECTB U
XUMHUYECKUX TIPOIECCOB HAa OPTraHU3M YEJIOBEKa U OKPYIKAIOIIYIO TPUPOTHYIO CPEY;

YMEHUE COCTAaBJISITH MO 00pa3lly, cXeMe, alrOpuTMy Y4eOHBIX JIeWCTBHIA
MOJIEKYJIIpHbIE U MOHHBIE YPaBHEHUS peaKiil (B TOM YKClie peakluii HOHHOTOo 0OMeHa
U OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi), WIUIIOCTPUPYIONMINX XUMHUYECKUC
CBOWMCTBA WM3YYCHHBIX KJIAcCOB/rpymI HEOPraHWYECKMX  BEIISCTB, a TaKXkKe
MOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBS3h MEXKITY HUMHU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO W MOJSPHYIO MAacCChI
BEIIIECTB, MACCOBYIO JIOJIO XMMHUYECKOIO 3JIEMEHTA B COCIMHEHUHU, MACCOBYIO JIOJIIO
BEILIECTBA B PacTBOPE, KOJUYECTBO BEIIECTBA U €ro Maccy, oObEM ra3oB C OMOPOIl Ha
oO1urue (GopMyJibl; yMEHHE TPOBOJIUTH PACUETHI MO0 YPABHEHUSM XUMUYECKUX PEaKINil 1
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MAaCcCy PEareHTOB WM MPOAYKTOB PEAKITUH C
OTIOpOi Ha 00paszell, ANrOpUTM yUeOHBIX JIEHCTBUI;

BJIaJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO MO3HaHUsI (HaOJII0/IeHNEe, N3MEPCHHE,
OKCIIEPUMEHT, MOJCIMPOBAHNE) TIPU H3YYCHHH BEIICCTB W XUMHUYECKUX SIBICHUN C
OMOPOM Ha aJropuTM YYEeOHBIX NEHUCTBHM; yMeHUE CHOPMYIUPOBaTH MPOOJIEMYy H
MIPEIJIOKUTDH ITYTH €€ PEIICHUS C IIOMOIIBIO TIeJIarora; 3HaH|ue OCHOB 0€30MacHOM PaboThI
C XUMHYECKIUMH BEIICCTBAMHU, XUMUUYECKON TTOCYI0M 1 Tab0paTOPHBIM 000PYT0BAHHUEM;

HaJIMYHE MPAKTHUYSCKUX HABBIKOB IJIAHUPOBAHUS M OCYIIICCTBICHHS CIICTYFOIINX
XUMUYECKUX DKCIIEPUMEHTOB II0J] PYKOBOJCTBOM YYHTENS C OOCYXKJIECHHUEM TILIaHa
paboThI MJIM COCTaBJICHUEM TaOJIUIIbI:

W3YUYCHHUE U ONUCAHNE (PU3NISCKUX CBOMCTB BEIECTB;

O3HaKOMJIEHHE ¢ (PU3MUECKUMU U XUMUUYECKIUMU SIBJICHUSIMU;

OTIBITHI, HIDTFOCTPUPYIOIINE MTPU3HAKY MPOTEKAHUS XUMUYECKUX PEAKITU;

M3y4eHHE CIOCOO0B pa3/ieNICHHs] CMECEH;

MOJIyYeHHUE KUCTIOPO/Ia U U3YyUEHHUE €r0 CBOMCTB;

MOJIYYCHHUE BOIOPOJIA ¥ H3YYCHHUE €TO CBOWCTB;

MOJIYYCHHUE YTJICKUCIIOTO Ira3a U U3yYeHUe ero CBOMCTB;

MOJTYYCHUE aMMHaKa U U3YUCHHUE €T0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOW JOJIEM PaCTBOPEHHOIO
BEIIECTBA,;

WCCJICIOBAHNE M OMNHCAaHWE CBOWCTB HEOPTaHWYECKHUX BEIIECTB PA3JTMYHBIX
KJIACCOB;

NpUMEHEHUE HUHAMKATOPOB (JaKMyca, METWIopaHxa Hu QeHoidranenHa) amus
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OMpEICIICHHS XapaKTepa Cpeibl B paCTBOPaxX KUCIOT U LIETI0UEH;

U3Y4YCHUE B3aMMOJIEUCTBHUS KHUCJIOT C MeETa/llaMH, OKCHUJAMU METAaJJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMHU;

MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHHME OJIHOTO METajlla IPyTUM U3 pacTBOpa COJIH;

UCCIeI0BaHne aM(POTEPHBIX CBONMCTB THAPOKCUIOB ATFOMUHUS 1 ITUHKA;

pelIeHrue  SKCIePUMEHTANbHbIX 3a7ady 1o TeMe «OCHOBHBIE  KIIACCHI
HEOPraHUYECKUX COCTUHEHUI;

pelIeHHe  HJKCIEPUMEHTAIBHBIX  3ajlad M0 TeMe  «ODJIEKTPOIUTHYECKAs
JTUCCOLIAALIHSY;

pelIeHrEe SKCIEPUMEHTAIbHBIX 3a/lady 1o TeMe «Baxueline HemeTamibl U UX
COCIUHECHUSY,;

pelIeHne SKCIEPUMEHTANIbHBIX 3a7ay 1Mo Teme «BaxkHeliue MeTamibl U UX
COEIMHEHUS;

XUMUYECKUE IKCIEPUMEHTBI, MILTIOCTPUPYIOIINE MPU3HAKUA MPOTEKAHUS PeaKuii
MOHHOI'0 0OMEHa;

KaueCTBEHHbIC pPEaKIMd Ha MPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HOHBI:
xjopua-, Opomuna-, HoauA-, cyiabdpar-, Qocdar-, kapOOHAT-, CUIMKAT-AHUOHBI,
TUJPOKCUA-UOHBI, KaTUOHBI aMMOHUS, MarHus, KajblUs, aJlOMUHMS, *kKejesza (2+) u
xenesa (3+), menu (2+), IIMHKa;

yMEHUE TPEACTABIATh PE3yNbTaThl JKCIEpUMEHTa B (OpME BBIBOJOB,
JI0KA3aTeNbCTB, IPaUKOB U TAOJHUIL U BBISBISATH SMIIMPUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBHIaMu 0€30MaCHOr0 OOpaIlleHus C BEUIECTBAMU, UCIOJIb3yEMbIMU
B MTOBCETHEBHOM KM3HU, a TAKXKE MPABUIIAMHU TTOBEJCHUS B IESIX COEPEKEHUSI 30POBBS
U OKPYXaIoIeW MPUPOTHON Cpejbl; TOHUMaHWe Bpena (OMacHOCTH) BO3JCHCTBUS Ha
KUBBIC OPTaHU3MBI OIPEICIICHHBIX BEIIECTB, a TAaKXE CIOCOOOB YMEHBINECHUS U
MpEeAOTBpPALIEHUSI UX BPEIHOTO BO3JCHCTBUS; MOHUMAHHWE 3HAUEHUS >KUPOB, OEJIKOB,
YIJIEBOJIOB JIJIs1 OpTaHU3Ma YelIOBEKa,;

BJIaJICHUE OCHOBAMHM XHMMHYECKON TIpPAaMOTHOCTH, BKIIIOYAIOIIEH yMEHHE
MPaBWJIBHO HCIIOJIB30BaTh M3Yy4YCHHBIE BEIIECTBA W MaTepuaibl (B TOM YHCIE,
MUHEpaIbHBIC YIOOPEHUS, METAIBI M CIUIaBbI, TPOAYKTHI MEPEepadOTKH MPUPOTHBIX
MCTOYHHUKOB YTJEBOAOPOAOB (YIJis, MPUPOJHOTO ra3a, He(TH) B OBITY, CEIBCKOM
XO034MCTBE, Ha MPOU3BOJICTBE; YMEHHWE TMPUBOJUTH MPUMEPHI  MPABUIBHOIO
MCIIOJIb30BaHUs U3YUYEHHBIX BEIIECTB U MAaTEPUAIIOB;

YMEHHE YCTaHABJIMBATh CBS3U MEXKAY pEabHO HAOJII0IaeMbIMU XUMHUYECKUMHU
SBJIICHUSIMU ¥ TIPOIECCAMHU, TPOUCXOMAIIMMHA B MAaKpO- U MHUKPOMHUPE, OOBSCHSATH
MPUYMHBI MHOT0O00pa3usi BEIECTB, YMEHHUE HMHTETPUPOBATh XMMHUUYECKHE 3HAHUS CO
3HAHUSAMM JAPYTUX YUEOHBIX MPEIMETOB C MOMOIIBIO NIEJArora;

npeacraBieHne o cdepax mpodeccHOHANBbHON JESTENIBHOCTH, CBS3aHHBIX C
XUMHUEH U COBPEMEHHBIMHU TEXHOJOTUSIMU, OCHOBAHHBIMU HA JJOCTUKEHHUSAX XUMUUYECKOM
HayK{;, HAJIMYUE OMbITa pabOTHI C PA3TMYHBIMUA UCTOUYHUKAMHU MH(GOPMAINH 0 XUMUHU
(HayyHO-TIONYJISIpHASI JIMTEpaTypa, CJIOBapH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C
OMOpOM Ha aJITOPUTM: YMEHHE OOBEKTHUBHO OIICHUBATh MH(GOPMAIIUIO O BEIIECTBAX, UX
MPEBPAILECHUSIX U MPAKTUYECKOM IMPUMEHEHUU.
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TpeOoBaHus K TMpPEIMETHBIM pe3yibTaTaM OCBOEHHS Y4E€OHOro mpeaMera
«Xumus», pacrpeiesIieHHbIE 0 rojlaM 00y4YeHus

Pe3ynbrarel 1mo rogam (QOpMyJNHMPYIOTCS IO NPUHLMIY J0OaBJIEHUS HOBBIX
pe3yJbTaToB OT roja K roay, YK€ Ha3BaHHbIC B INPEABIAYIIHUX TOAax IO3MIUH, KaK
MpaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUYEPEIHOIO TojJa
10 YMOJIYAHHIO BKIIFOYAIOT PE3yJIbTaThl MPEABIIYIINX JIET).

8 KVIACC

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX MOHATHWA: aToM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, TPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsI), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas W MOJIEKyJsipHas Mmacca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHASI Macca, MAacCcoBas JOJISI XUMUYECKOTO AJIEMEHTA
B COCAMHEHUU, MOJISIpHBIM  OOBEM, OKCHUJZl, KHUCIOTa, OCHOBAaHHE, COJIb,
*3JIEKTPOOTPHULIATETBHOCTD ™, CTENIEHb  OKHWCJIEHHUS,  XMMH4YECKas  peaklus,
KJaccu(uKanus peakiuil: peakuuyd COCOUHEHUs, PEaKUUU pa3JIoKEHHs, pPEaKIUU
3aMelIeHUs, peakiuy oOMeHa, SK30- U HJIOTEPMUUECKHE PEaKINH; *TernaoBon 3pdexT
peakuuu™; aapo aroma, dJIEKTPOHHBINA CIIOW aToMa, aTOMHAasi OpOUTalb, PaInyC aToMa,
XUMHUYECKasl CBSA3b, MOJISIPHASI U HEMOJSpHAsi KOBAJEHTHAsl CBsI3b, MOHHAs CBA3b, UOH,
KAaTHOH, aHUOH, pPacTBOP, MaccoBas JOJIsI BellecTBa (MPOLEHTHAs KOHLEHTpauus) B
pacTBopE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUHA (cM. m. 1) u
MIPUMEHSATh 3TU NOHATHUS IPU ONMMCAHUM BEILIECTB U X MPEBPAILLIECHHI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHUS (POpPMYJI BEILECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUYECKUX PEaKLUi, 3JIEKTPOHHOT0 OanaHca;

OMpeJIEATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX; CTEIIEHb
OKHUCJIEHHUS 3JIEMEHTOB B OMHApHBIX COEIMHEHMSIX C OMOpPOM Ha ONpenesieHus, B TOM
YUCJE CTPYKTYPUPOBAHHbBIC;, NMPUHAIJIC)KHOCTh BEIIECTB K OINPEAEIEHHOMY KIaccy
coeMHEHUM 10 QopMyiaM; BUJI XMUMHUYECKOM CBsI3U (KOBaJIGHTHAass U WOHHAsA) B
HEOPraHWYECKUX COECIMHEHHUSIX;

UMETh NPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHUW, YMEThb C MOMOILBIO
YUHTENd NPUMEHSTh CUCTEMY XMMHYECKUX 3HAHUU, JUIsl YCTAHOBJIEHUS B3aWMOCBSI3U
MEXIy U3yUYCHHBIM MaTE€pHaJIOM U MPHU MOJYYSHHH HOBBIX 3HAHUM, a TAaKXKe MpU padboTe
C HUCTOYHHKaAMHU XxuMu4eckoil wuHpopmanuu. OpHEHTHPOBATHCS B MOHATHAX M
OIepupoOBaTh UMHU Ha 0a30BOM YPOBHE, IPUMEHSTH IIPHU BBHIMOJIHEHUN YU€OHBIX 3aJaHUN
U pEUIEHUM PacUeTHBIX 3aJlay C ONMOPON Ha aJITOPUTM YUYEOHBIX NEHCTBUNM M3y4YECHHbBIC
3aKOHBI M TEOPUH: 3aKOH CoXpaHeHus Maccsl, [lepnoanueckuit 3akon .M. MeHnneneena,
*3aKOH TIOCTOSIHCTBA COCTaBa™, 3akoH ABOTaJpo; AaTOMHO-MOJICKYJIIpHAs TEOPHs.
CooTtHocuTh 0003HauYeHUs, KOTOpble MMetoTcs B Tabnuie «llepuogumueckas cucrema
xumudeckux aneMeHtoB Jl. M. MenaeneeBa» € YHMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XHMMHYECKUX OJJIEMEHTOB (COCTaB W 3apsia siapa, oOliee 4YHucio
AJIIEKTPOHOB U PacHpeIeICHUE UX IO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMHUYECKUE DJIEMEHTBI; HEOpPraHUYECKHUE BEIIECTBA;
XUMHUYECKHE peakuu (0 YHMCIy U COCTaBy YYacTBYIOUIMX B PEAKIMHU BELIECTB, IO
TEII0BOMY 3P EKTy, 0O U3MEHEHHUIO CTENEHU OKUCICHHUSI XUMHUYECKUX DJIEMEHTOB) C
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ONOPOU HA CXEMBI,

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XMMUYECKHE CBOMCTBAa  BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPIKIAas OMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX YpPaBHEHHI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHI C OITOPOM HA CXEMBIL;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHUS;
BO3MOYKHOCTH MPOTEKAHUSI XMMUYECKHX MPEBPAIEHUN B Pa3IUYHbIX YCIOBUSAX MOCIE
IPEIBAPUTENILHOTO OOCYKICHHUS C MEAarorom;

BBIUHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MacChl BELIECTB;
MacCOBYIO JOJIO0 XMMHYECKOTO 3JIEMEHTa Mo (opMysie COeAWHEHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B pPacTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHUIO XUMHUYECKOM pPEAKIHUH C
ONOpPOM Ha aJIrOpUTM;

IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHOW JEATEIBHOCTH — aHaIu3 MU
CHUHTE3, CpaBHEHHUE, O0000IIeHHe, CcUcTeMaTu3alus, KilacCupuKaius, BBISBICHUE
NPUYMHHO-CIEACTBEHHBIX CBSA3€M — Il M3YyYEHHs] CBOMCTB BEIECTB M XUMHUYECKHX
peakiuii; eCTeCTBEHHO-Hay4yHble€ METOJbl IO3HAHUS — HaONIO/IEHUuEe, H3MEpEeHue,
MOJICJIMPOBAHUE, SKCHEPUMEHT *(peasJlbHbli M MBICICHHBIN)* 10J PYKOBOJCTBOM
IeJarora;

ClleloBaTh MpaBWJIaM IOJIb30BAHUS XMMHYECKOW NOCYJI0M W J1abopaTOpHBIM
o0opy/lOBaHUEM, a TakKe IMpaBWIaM OOpaIICHUS C BEUIECTBAMH B COOTBETCTBHU C
MHCTPYKIUSMU T10 BBITOJHEHUIO 1a00PATOPHBIX XUMUYECKHUX OMBITOB MO MOJIYYSHHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJAOPOJa M KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEAEIEHHON MaCcCCOBOM J0JIEN paCTBOPEHHOIO BELIECTBA; IIJIAHUPOBATh U
MPOBOJIUTh XUMHUYECKHE SKCHEPUMEHTHI MO PACHO3HABAHMIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TIOMOIIbIO HMHJMKATOPOB (JIakKMyC, (eHOJ(TalenH, METHJIOpaHX U Jp.),
MOATBEPKJAIONINX KaYeCTBEHHBI COCTaB HEOPraHMYECKUX BEHIECTB (KauyeCTBEHHBIE
peaklMK Ha HOHBI) MO/ PyKOBOJACTBOM I1€/1arora.

9 KNIACC

pPacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHSATHI: XUMHYECKHA DIIEMEHT,
aToM, MOJIEKyJa, HMOH, KAaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
BaJICHTHOCTH, JJIEKTPOOTPUIIATEIBHOCTD, CTENEHh OKHUCIICHHWS, XUMHUYECKas peaxIus,
XUMUYECKasl CBsA3b, *TEroBOM 3PQeKT peakiuu, Moiab™*, MOJSIPHBIA 00BEM, pacTBOP;
DIIEKTPOJIUTHI, HEINEKTPOIUTHI, SJCKTPOIUTUYECKAST TUCCOIUAIUS, PEAKIIMH HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE
peakimuu™®, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCIUTEIh, BOCCTAHOBUTEIb,
OKHCJICHHE U BOCCTaHOBJICHHE, aJUIOTPONus, aM(OTepHOCTb, XHUMHUYECKas CBS3b
(koBajieHTHAsi, WMOHHAs, METAIMYECKas), KpUCTAJUIMYECKash pemierka, *Koppos3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOW peakiuu®, TMpeneabHo JIOMyCTHMast
konneHTpanus (I1/1K) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNA (cM. 1. 1) u
MIPUMEHSATH 3TU TIOHSTHS TIPU OMUCAHUU BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh 3HAKU W CHUMBOJIBI JUIsl (PUKCAIIMHM PE3yJIbTAaTOB HAOIIOJICHUM,
coctaBieHUsT (GOpMYJT BEIIECTB M ypPaBHCHUH XMMHUYECKHUX PEaKIWH, 3allMCH JTaHHBIX
ycioBu 3aaa4. Mcnonb3oBars 0003HaueHus, umetromuecs B [lepuoaudeckoit cucreme u
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Ta0JuIle PACTBOPUMOCTH KHUCJIOT, OCHOBAHUM U COJICH B BOJIE JIJIsl BHITIOJTHEHUS 3aIaHUH.

OTIPENIEATh BAJICHTHOCTh M CTENECHb OKUCIEHUS XHMHYECKHX DJIEMEHTOB B
COCIMHEHMSIX PAa3jIM4YHOr0 COCTaBa; MNPUHAAJIEKHOCTh BEIIECTB K OMNPEACTIEHHOMY
KJIACCY COSAMHEHMH C OMOPOI Ha OTMPEIEICHUS, B TOM YHCIIC CTPYKTYPUPOBAHHBIE; BUJIBI
XUMUYECKON CBsI3U (KOBaJCHTHAs, WOHHAs, METAJUIMYEcKas) B HEOPTraHWYECKUX
COCIMHCHMSX;, 3apsA]l WOHA MO0 XUMHUYECKOH (QopMmylie; XapakTep Cpeapl B BOIHBIX
pacTBOpax KHCJIOT U IIENOYel, *TUN KpUCTAUIMUECKOW pEemETKu KOHKPETHOTO
BEIIeCTBa™;

packpeiBaTh  cmbicn  Ilepuoamueckoro  3akona .M. Menneneesa wu
JEMOHCTPUPOBATh €ro IMOHMMaHME: *OMHUCHIBATH M XapaKTEPHU30BaTh® TaOJIMYHYIO
dbopmy Ileprogmveckoil CHCTEMbl XHUMHYECKHX OJJIIEMEHTOB: pa3inNvaTh MOHSITHS
«rnaBHag noarpynma (A-rpymnmna)»y U «mnodounas noarpynna (b-rpymnma)», mansie u
OOJBIINE NEPUOBL; *COOTHOCUTH™ 0003HAYEHUS, KOTOPhIE UMEIOTCS B IEPUOIUYECKON
Ta0NHIle, C YUCIOBBIMU XapPAKTEPUCTUKAMU CTPOCHUSI AaTOMOB XMMHUYECKUX JIEMEHTOB
(cocraB u 3apsj szipa, o0IIee YUCIIO JIEKTPOHOB U pACTIPeIeTICHUE X 110 AIEKTPOHHBIM
ClosIM); *OOBACHATH® O0OILIME 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB M MX COEAMHEHHI B Mpejaesiax MayblX MEPHOJOB M TIABHBIX MOATPYII C
y4ETOM CTPOCHHUS UX aTOMOB;

KJacCU(PUIMPOBATh XUMUYECKHAE DJIEMEHTHI, HEOPTaHMYECKUE BEIICCTBA;
XUMHUYECKHE peakiuu (10 YKCIy W COCTaBYy YYacTBYIOUIMX B PEaKIMH BEIIECTB, IO
TerioBOMY 3(DPeKTy, 0 UBMEHEHUIO CTENIEHEW OKHUCICHUS XUMUYECKUX JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHUE M CIICIH(PUICCKUE XUMUICCKHUE CBOHCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkKAAsl OMMCAHUE TMPUMEPAMH MOJICKYJISPHBIX U
HMOHHBIX YPAaBHEHHUI COOTBETCTBYIOLIUX XUMUUECKUX PEAKIIUNA C OTIOPOM HAa CXEMBI,

COCTABJISITh YPAaBHEHUS 3JIEKTPOJUTUUYECKON AMCCOLMALMM KUCIOT, LIEI0YEd U
COJICH; TIOJIHBIE M COKpAIEHHBIE YpaBHEHUS PEAKIMA HOHHOTO OOMEHA; ypaBHEHHS
peaKkIuid, MOATBEPKIAIOIINX CYIIIECTBOBAHNE IEHETUUECKOM CBSI3M MEXKIY BEIIECTBAMMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYIIHOCTb OKHUCJIMTENIbHO-BOCCTAHOBUTEIBHBIX peakiuii
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIHIA;

POTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOKHOCTH TIPOTEKAHHWS XWMHUYECKHX IMPEBpAICHUI TIOCIIe TPEIBapUTEILHOTO
00CYXKIEHHUS C IIearorom;

BBIUHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XMMHYECKOrO 3JIeMEHTa Mo (OpMyJie COCIUHEHHUS; MACCOBYIO JOJIO
BEII[ECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XMMHUYECKON PEaKIUH C
OIIOPOU Ha aJrOPUTM;

CJIeIOBaTh TpaBWaM IMOJH30BAHUSA XHUMHYECKOM TMOCYION u J1abopaTopHBIM
0o00OpyIOBaHUEM, a TaKXe MpaBUiiaM OOpAIllEHUs] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMU TI0 BBITTOJTHCHUIO JTA0OPATOPHBIX XUMUYECKHAX OTBITOB IO TIOJYICHHUIO U
coOMpaHIo ra3000pa3HBIX BEIIESCTB (aMMHAaKa M YIIICKUCIIONO rasa);

IPOBOJIUTh PEaKIUH, IOATBEPKIAIONINE KAUEeCTBEHHBIH COCTaB pPa3IMYHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOOHAT-,
docdart-, cunukar-, cyiabhar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX
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METaJJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
MIPUMEHSATh OCHOBHBIE ONEPAMU MBICIUTENBHOMN AEATEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHE, 0000ITICHNE, CUCTEMATHU3AIIHIO, BHISBIICHUE IPUINHHO-CIICJICTBEHHBIX CBSI3EH
— JUIA U3YYEHUS CBOMCTB BEIIECTB U XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAyYHbIC
METO/1bl TO3HAHUS — HAOJIIOICHHE, U3MEPEHUE, MOJETUPOBAHNE, SKCTIEPUMEHT
(peanbHBIN U MBICJICHHBIN)

COAEPXAHUE YYEBHOI'O TPEAMETA «XUMMUS»
COAEPKXAHUE OBYYEHHUA B 8 KIIACCE

[TepBoHavaIbHbIE XUMHYECKUE TTOHATHS

[Ipenmer xwmmuu. *Ponp Xxumum B KW3HM 4YejoBeka.®* Tema W BelecTsa.
dusznyeckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOSIHHE BEIIECTB. *XUMUS B CUCTEME
Hayk.* Uuctele BemecTBa u cmecu. CriocoOsl pazaeneHus cMmeceid. [IpaBuma 6e3omacHoro
oOparieHusi ¢ BEIECTBAMHU M JIabopaTOpHBIM oOopynoBanueM. *[loHsiTue 0 mMeTomax
MO3HaHMS B XUMUU. *

ATOMBI U MOJEKYJbl. XUMHUYECKHE DJIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKHUX
3neMeHTOB. OTHOCUTENbHAS aTOMHag Macca. [IpocTeie U cloXKHbIe BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3akoH
MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAS MOJIEKYJIsipHas Macca. MaccoBas 10J1sl
XUMHUYECKOT'O 3JIEMEHTA B COCIMHEHHH.

Ou3nyecKkue M XUMHYECKUE sBJICHUS. XuMmudeckas peakuus. [IpuszHaku
XUMUYECKUX PEaKlMil. YpaBHEHHS] XUMUUYECKUX peaklMil. 3aKOH COXPaHEHUs MacChl
BemiecTB. Knaccudukaiuss XUMHYECKHUX peakiuil (COeAMHEHHS, paslIoKEeHHUS,
3aMelleHus, OOMeHa).

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IOCYIOH, C IMpPaBUIaAMHU
paboThl B Jlaboparopur U TpuEMaMu OOpalieHusi C JIa0OpaTOPHBIM O00OPY/I0BAaHUEM;
M3y4eHUE M OINHUCaHHE (PU3UYECKUX CBOMCTB OOpa3llOB HEOPraHUYECKHX BEIECTB;
HaOo/IeHue ¢pu3nyeckux (IUIaBJieHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE,
KUIIEHUE U KOHJIEHCAIIUS BOJbI) U XUMUUECKUX (TOPEHUE CBEYM, MPOKATMBAHUE METHOM
IIPOBOJIOKH, B3aMMOJICHCTBHE Mejla C KHUCJIOTOH) SIBJCHUH, HAOIIOJCHUE W OIHUCAHHE
MIPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakinil (pa3joKeHHe caxapa, B3auMOJICHCTBUE
CEpHOM KUCTIOTHI C XJIOPUIOM Oapusi, pazniokenue ruapokcuaa meau (I11) mpu narpeBanum,
B3aMMOJIEHCTBUE Kene3a ¢ pacTBopoM coiu menu (I1));u3yuenune cnocoOoB pazneneHus
cMecedl (C TIOMOIIBIO MarHuTa, (QWIbTPOBAHWE, BBIMAPUBAHUE, JUCTHUIUIALIUS,
xpomarorpadus), MPOBEICHUE OYUCTKU TOBAPEHHOW COJU; HAOIIOJACHUE W OIHCAHUE
pE3YJAbTAaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl;
CO3/IaHUE MOJIETIEN MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baxnenmme npeacTaBUTEN HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kuciaopog — 3iIeMEHT U IPOCTOE
BelecTBO. HaxoxaeHue kuciaopoja B mpupoje, pu3nueckue 1 XMMUYECKUe CBOMCTBA.
Peakruu ropeHmsi MPOCTHIX U CIOKHBIX BemecTB. CroCOOBI TOYYCHHS KUCIOpOoIa B
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naboparopun *u npombliuieHHOCTH. ™ [Ipumenenue kucioposa. [lonstue o6 okcumax.
KpyroBoport kucioposa B mpupoze. *O30H — ajutoTponHasi MOAU(PHUKALUS KUCIOPOIa.

TemnnoBoi 3pPexT XuMHUYECKON peakiii, TEPMOXUMUYECKUE YPABHEHUS, DK30- U
SHAOTEPMUYECKHE PEAaKIMH. TOIUIMBO: Yyrojb U METaH. 3arpsi3HEHHE BO3/1yXa, YCUIICHUE
napHUKOBOTo 3 dexTa, pa3pylieHue 030HOBOTO Cosl.*

Bonopon — sanemeHT U npocTtoe BemecTBo. HaxoxaeHue Bogopoaa B MPUPOJIE,
bu3nYecKrue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMEpE B3aUMOJICHCTBUS C HEMETAINIAMU U
OKCHJAMU METaJUIOB), MpUMEHEHUe, *crnocoObl nomyuyeHus.® IloHsThe o KUCIOTax H
COJISIX.

KomuuectBo BemiectBa. Monb. MonsipHas macca. 3akoH ABoraapo. ModisspHbIi
00BEM razoB. Pacuersl no xumuueckoi opMyiie. PacueTsl MaccoBOM 101 XUMUYECKOTO
AJIEMEHTa B COEIUHEHUH, KOJMYECTBA BEILECTBA, MOJISIPHOM MAacChl, MOJISIPHOTO oObeMa
ra3zoB. Pacué€rbl o XMUMUYECKUM YPABHEHUSIM.

*®usnyeckue cpoiicTBa BoAbl.* Boma. Ee cocras, cTpoeHue u Moiekyiasl. *Boaa
Kak pactBoputelb.* PactBopsl. *[IoHsATHE O HACBIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
[lonsiTuEe pacTBOPUMOCTH BeELIECTB B Boje.™ Pacuer MaccoBoil 101M BelIeCcTBa B
pacTBope (IIpOLIEHTHAsl KOHIEHTpauus). MaccoBas 40Js BEIIECTBA B PacTBOPE.
*XuUMHUecKre CBOWMCTBA BOJBI (pa3liokKEHUE, PEAKIMU C HAaTPUEM, OKCUAOM KaJlbLIUs,
okcunioM cepol (IV) peakuuu ¢ MetaisiaMu, KACIOTHBIMU U OCHOBHBIMH OKCHJIAMM).
[Tonsitue 06 ocHoBaHusX. Posib pacTBOPOB B MPUPO/IE U B )KU3HU yeioBeka. KpyroBopor
BOJIbI B IpUpojie. ™ 3arpsi3HeHrne NpUpOAHbIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Baxxneiinime KJIaCChl ~ HEOPraHMYECKHUX  COECAUHEHHUI. Knaccudukanus
HEOpraHWYecKux coequHeHud. OKCuIpl: cocTaB, Kiaccupukauus (KUCIOTHBIE,
OCHOBHBIC, *am(poTepHbIe, HeconeoOpa3yome - Ha npuMepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenkmarypa.* *[lonyueHne* m XMMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojeicTBUE C BOAOW, KucioTaMu, mienodamu). OcHoBanud. Knaccudukarms
OCHOBAHMHK: WIEIOYM M HEPACTBOPUMBIE OCHOBaHUs. HoMeHkiaTypa OCHOBaHMM.
du3znyueckre U XUMUYECKHE CBOMCTBA OCHOBaHMWM (B3aMMOAEHCTBUE C OKCHUAAMHU
HEMETaJJIOB, KUCI0TaMH, cojiaMu). *[lomydyenue ocHoBaHUM. *

Kucnotsl: cocrtas, knaccudukaius, HOMEHKIATypa, PU3NUECKUE U XUMUYECKHE
CBOMCTBa (B3aMMOJIEWCTBME C METAVIAMU, OCHOBHBIMM OKCHIAMH, OCHOBAHMSIMH,
COJIIMHU, Ha TPUMEPE COJSTHOM W CEpPHOM KHCIOT), *CrocoObl moiyudeHus.™ Ps
aktuBHoctu MetaiioB H. H. bekeroBa. Conu (cpeanue): HOMEHKJIaTypa COJEH,
*crmocoObl MOMyYeHUs *, B3aMMOJICHCTBHUE COJIEH ¢ METaJUIaMH, KUCJIIOTaMU, IIeJI0YaMy U
COJISIMU, TPUMEHEHHE.

[Tousitne 006 amdoTepHbIX THUAPOKCHAAX (HA MpUMEPE IUHKA U *alOMUHUS™):
*XMMUYECKHUE CBOMCTBA (B3aMMOJICUCTBHUE C KUCIOTAMU M IIEJI0YaMH, Pa3I0KEHUE MPU
HarpeBaHuM) U nojiyyeHue.*

I'eHeTnueckass CBA3b MEXAY KJacCaMH HEOPraHWUYECKUX  COEIMHEHMI.
['eneTnyeckue psabl.

XHUMHYECKUI SKCIEPUMEHT: KaYECTBEHHOE ONPEIEICHUE COAEPKAHUSI KUCIOpoaa
B BO3/lyX€; MOJyYEHUE U U3yUCHHE CBOMCTB KUCIOPO/a; HAOIIOICHUE B3aUMOICUCTBUS
BEILECTB C KUCJIOPOJIOM U YCIOBHS BOZHUKHOBEHUS U MPEKpAIeHUs TopeHus (moxkapa);
O3HaKOMJIEHHE ¢ 00pa3laMH OKCHIOB M ONHMCAHUE UX CBOMCTB; MOIYYCHHE U U3YUCHUE
CBOMCTB BO/OpoOJia (ropeHue); HabmoieHne o0pasiioB BELIECTB KOJIMYECTBOM | MOJIb;
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UCCJIEI0BAHNE OCOOEHHOCTEN pacTBOPEHHUsI BEUIECTB C PA3IMYHON PacCTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB € ONPEAECIEHHON MAaCCOBOU JOJIEN pACTBOPEHHOTO BEILIECTBA;
B3aMMOJICCTBHE BOJIbI C METANIaMU (HATPUEM U KaJIbLIeM) (BO3MOXHO HCIIOIb30BaHUE
BHUJIEOMATEPUAIIOB); ONPEIAEICHUE pPAaCTBOPOB KHUCIOT W WIEJOYEH C IMOMOUIbIO
WHIUKATOPOB; UCCJIEIOBaHKE 00Pa3I[0B HEOPTraHMUYECKUX BEIIECTB PA3IMYHbBIX KJIACCOB;
HaOIIOeHNE HM3MEHEHUs OKpPAacKM WHJIMKATOPOB B pacTBOpax KHUCIOT WU ULIEJIOYEN;
n3ydeHune B3aumojierictBusi okcuaa meau(Il) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT C
METaJUIaMHU, PEaKUUi HEUTpaau3alli; IMOJIYy4YEeHUE HEpaCTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJTHOT'0 METAJUIa IPYTUM U3 PACTBOPA COJIM; PEIIEHUE IKCIIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BakHenme Kiacchl HEOPraHUYECKUX COCUHEHUI.

[Tepuoanueckuii 3akoH u Ilepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CtpoeHne aToMOB. XUMU4ecKas CBA3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUM.

[TepBbie MONBITKU KIaCCH(PUKAIUU XUMUUECKUX 3JIeMEeHTOB. [loHATHE O rpymmax
CXOJHBIX AJIEMEHTOB (LIEJIOYHBIE U LIEJIOYHO3EMETbHBIE METAIUIbI, TAJIOT€Hbl, THEPTHHIE
rasbl). *2neMeHThI, KOTOpbIe 00pa3yroT aM(POTEepHBbIE OKCHIBI M TUIPOKCUIBL. *

Ilepuonnueckunn 3akoH. Ilepuomnueckas cucreMa XUMHYECKUX DIIEMEHTOB
. 1. Menneneesa. Koportkonepuoanas 17} * IMHHOTIepruoAHAsA ™ bopMbI
[Tepuomnueckont cucrembl xumuueckux syemMeHToB . U. Menneneesa. Ilepuoasl u
rpynnbl. PU3NYECKHN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAA W TPYMIIBI
DJIEMEHTA.

Crpoennie atomoB. CoctaB aToMHbIX sifiep. *M3otonbl.* Dnexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MepBhIX 20 XUMUYECKUX 3neMeHToB llepuoanueckoit
cuctembl J[. I. MenaeneeBa. XapakTepuUCTHKa XHMHUYECKOrO OJJIEMEHTa MO €ro
nonoxxenuto B [lepunonnueckoit cucreme /1. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB MaJIbIX MEPUOJIOB U IJIaBHBIX
MOATPYII, B 3aBUCMMOCTA OT aTOMHOro (TIOPSIAKOBOrO) HOMepa 3HauyeHHE
Ilepnoguueckoro 3akoHa u llepmoanMdeckor CUCTEMBI XMMHYECKHUX JJIEMEHTOB JIS
pa3BuTUs Hayku U nipakTuku. [{. . MenneneeB — y4€HbIi U rpakjaHuH. *

Xumuueckass cBsi3b. KoBasieHTHas (mojiipHas MW HENOJsIpHas)  CBS3b.
*DNIeKTPOOTPUIIATETLHOCTh ATOMOB XMMUYECKUX 3JIEMEHTOB.* MlOHHAs CBSI3b.

Crenenp oxuciieHus. OKHUCINUTEIBHO-BOCCTAHOBUTENbHBIE peakunu. [Iporeccsl
OKHCJIEHUS U BOCCTaHOBJIEHNS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUI OKCHEPUMEHT: H3y4YeHUuE o0O0pas3loB BEHIECTB METAUIOB U
HEMETAJUIOB; B3aMMOJECUCTBUE TMAPOKCUIA IMHKA C PACTBOPAMU KHUCIOT WU LIENOYEH;
MIPOBEJICHUE OIBITOB, MIUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuuii (ropeHue, peakuuu pa3aoKeHus, COSAUHEHHUS).

MexnpeaMeTHbie CBA3U

Peasm3anmss MeXnpeaMETHBIX CBS3€d NpPH HM3YYEHHH XHMHM B 8 Kiacce
OCYILIECTBIISIETCS YEPE3 UCII0JIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHbBIX OHITUMN, TaK
U TIOHSTUH, SIBISIOIIMXCS CHUCTEMHBIMU I OTIEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4YHOTO LIMKJIA.

OO61ure ecTeCTBEHHO-HAyYHbIE MOHATUS: HAYUYHbIHN (DaKT, THIIOTE3a, TEOPHUSl, 3aKOH,
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aHajau3, CHUHTE3, KiIacCu(UKalUs, TMEePUOJUYHOCTh, HAOIIOJEHHUE, DSKCIEPUMEHT,
MOJICITUPOBaHUE, U3MEPEHUE, MOJIC/b, IBJICHUE.

dusnka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJEKYJa, DJEKTPUYECKUNA 3apsij, BEIIECTBO, TEJNO, OO0BEM,
arperaTHoe COCTOSIHHME BEIIECTBA, a3, (pU3WUecKue BEIWYMHBI, €AMHUIIBI U3MEPEHUS,
KOCMOC, IJIaHEThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaAIbl, TOPHBIE MOPObI, MOJE3HBIC
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

COJEP/KAHUE OBYYEHHUA B 9 K/IACCE

BemectBo 1 xuMnueckas peakuus

[lepponnueckuit 3akoH. Ilepuoguueckass cucremMa XUMHYECKUX JJIEMEHTOB
. . MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KAIWS, KAIbLUUSA U UX COCIUHEHUN B
COOTBETCTBHUM C TMOJIOKCHUEM 3JIEMEHTOB B [leprnoanueckorl CHCTEME M CTPOCHUEM KX
aTOMOB.

CtpoeHue BemiecTBa: BHUAbI XUMHUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX
pemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAIUNIMUYECKON PEMIETKY U BUIA
XHUMHYECKOM CBS3H. *

Kinaccudukaiys 1 HOMEHKIIaTypa HEOPraHUUECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBHAIbHAs). XMMUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCA K Pa3JIMUHBIM KJlaccam
HEOPTaHWYECKUX COCIMHCHUN, TCHETUYECKAs CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukamms XuMUUeCKUX peakIuid 1Mo pa3IMYHbIM IPU3HAKaM (10 YUCITy U
COCTaBY YYacCTBYIOIIUX B PEAKIIUM BEIECTB, MO TEIUIOBOMY 3(P(dEKTy, M0 U3MEHEHUIO
CTEIICHEH OKHUCJICHUS XHMHYECKHX OJJIEMEHTOB, *1M0 OOpaTMMOCTH, IO YYaCTHIO
KaTanuzaropa).* Dk30- U JHIOTEPMUYECKHE peakuuu. *TepMOXUMUUYECKHE
ypaBHEHUs. *

*[ToHsiTHE O CKOpPOCTHM XUMHUUYECKoW peaknuu. IloHsatue o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHYECKUX peakiusix. [IoHSATHE O TOMOTE€HHBIX M TETEPOre€HHBIX
peakuusx. [ToHsTue o xuMuueckoMm paBHoBeCcHU. CMEIICHNE XUMUYECKOTO PAaBHOBECHSI.
@DaKTOpPbI, BIUSIOIINE HA CKOPOCTh XUMUUYECKON PEAKIUH U MOJIOKEHUE XUMHUYECKOTO
paBHOBecus. *

OKHCINUTEILHO-BOCCTAHOBUTEIILHBIC peaxkuuu, 3JIEKTPOHHBIN OajiaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHON peakinn. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMH C HCIIOIb30BAaHUEM METO 1A SJICKTPOHHOTO OalaHca.

Teopus >HEKTPOJUTHUYECKON AUCCOLMALUN. DIICKTPOIUTAUECKAS JUCCOLIMALUS.
DIEeKTPOIUTHl M HEINICKTPONHTHL. KaTHoHBI, aHMOHBL *MeXaHu3M JIHCCOIMAIUN
BEIIECTB C PAa3JIMYHBIMU BHUJAMU XUMHUUYECKOW CBs3u. [loHsiTHE O CTEneHu
auccormanyu.™ CUIIbHbBIE U CIIa0bI€ 3JIEKTPOJIUTHI.

Peakunu nonHoro oOMeHa. Y CIOBUS MPOTEKAaHUsI PEaKIMii HOHHOTO OOMEHa 0
KOHIIA. I]osHbIE U COKpAlIEHHBIE MOHHBIC YPABHEHUS peakiui. XMMUYECKUE CBOMCTBA
KHCIIOT, OCHOBAaHMM U COJE B CBETE NPEACTABICHUNA OO0 BJICKTPOIUTUUECKON
nuccormanuu. Cpena pactBopa. KadecTBEHHbIE peakIMM HAa KAaTHOHBI W AHUOHBI:
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XJIOpUa-, OpoMua-, HOAUA-, CyabdaT-, KapOoHaAT-, CUIUKAT-, (ocdaT- aHUOHBL
TUJIPOKCUI-UOHBI; KATHOHBI aMMOHUSI, MarHus, KaJablMs, aATFIOMUHUA, kene3a (2+) u (3+),
Menu (2+), IMHKa, TPUCYTCTBYIOIIME B BOJHBIX PaCTBOpax.

XUMHUYECKHM OKCIIEPUMEHT: O3HAKOMJICHHE C MOJACISAMH KPHUCTAJIUYECKUX
pPEmETOK HEOPraHMYECKUX BEIIECTB — META/UIOB U HeMeTallIoB (rpadura U aiMasa),
CIOKHBIX BEHIECTB (XJOpHUAAa HATpHsi); MCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTHU
XUMHUYECKOM peaklMu OT BO3JCHCTBHS Pa3IUYHBIX  (PAKTOPOB;, HCCIICIOBAHUE
AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, IMpoIlecca IUCCOIMAINA KUCIIOT, IIeI04Ye 1
cojiel  (BO3MOXHO  MCIOJIb30BAHWE  BHUICOMATEPUATIOB);  IPOBEJEHUE  OIBITOB,
WUTIOCTPUPYIONTMX TMPU3HAKKA TPOTEKAHUS peaKIuii MOHHOro oOMeHa (oOpa3oBaHHE
ocaJika, BBIJICJICHHE Ta3a, 00pa3oBaHUE BOJIbl); OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuid  (TopeHue, peakluu pas3IoKEHHUs,
COCIMHEHUS); PACllO3HaBaHUE HEOPTaHMYECKUX BEIIECTB C MOMOIIBI KauyeCTBEHHBIX
peaKinii Ha HOHBI;, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hewmeranisl u ux coequHeHus

OO6mass  xapakTtepucTuka rajioreHoB. (OcCOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHble cTereHn okucienus. CtpoeHue u puandeckre CBOMCTBAa MPOCTHIX BEUIECTB
— raJJoreHoB. XMMUYECKHE CBOICTBA Ha MPUMEPE XJI0pa (B3aUMOACHCTBUE C METaJUIAMH,
HEMEeTaJUIaMH — BOAOPOJIOM M KHUCIOPOJOM, *menouamu™). XmopoBoaopoa. ConsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBA, *mosydeHue™, mpumeHeHue. *JleiictBue xiopa u
XJIOPOBOJIOPOa Ha OpraHU3M uesnoBeka.™ BakHelmine XJIOpuibl U UX HaXOXKJIEHHUE B
PUPOJIE.

OO6mas xapaktepuctuka 35eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB KHCJIOpPOJA U CEPbl. XapaKTEPHbIE CTENIEHU OKHUCIICHHUS.

CrpoeHre M (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEphL.
AnnoTponHble MOAM(HUKALMU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOMCTBA Cepbl
(B3amMopeiicTBHEe *C HeMmeTaulaMu® — BOJAOPOAOM M KHUCIOPOJOM, METaJIaMH,
*KOHLIEGHTPUPOBAaHHBIMH a30THOW M CEepHOM Kucimoramu).™ CepoBOAOPOJ: CTPOEHHE,
bu3nYecKue U XMMUYECKUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHUTEIIbHBIE CBONCTBA).
Oxkcuabl cepbl KaKk MPEACTaBUTENN KHCIOTHBIX OKCHA0B. CepHasi KUCIOTa: (PU3NUECKUE
U XuUMUYeckue cBoicTtBa (o0mume u crneuuduyeckue). Conu CEpHOM KHUCIOTHI,
KaueCTBEHHAas peakius Ha cyibdar-uoH. CepHUcCTas KUCIOTa. *XUMUYECKUE PEaKIIUH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO crnoco0a TMOJIy4YeHHs CEepHOM KHCIOTHL *
Haxoxnenue cepol u €€ coeMHeHnH B Iipupoie. [IpumeHenne cepbl U €€ COCTMHEHUN B
ObITY M B TPOMBIIUIEHHOCTH. *XHMMHYECKOE 3arpsA3HEHUE OKpPYKAalOLWEHd Cpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAH, 3arpsA3HEHNE BO3/IyXa U BOJAOEMOB), CIIOCOOBI
€ro npeaoTBpalieHus.

O61mmas xapakTepuctuka 31eMeHToB VA-rpynmbsl. OcOOEHHOCTH CTPOSHHS aTOMOB
azota u ¢ocdopa, XapaKTepHbIE CTEIIEHH OKHCIICHHUS.

A30T, pacnpocTpaHeHHe B TpUpojae, (U3MYECKHMe M XHUMHUYECKHE CBONCTBa
(B3auMOJIEHCTBUE C METAJJIJaMH M HEMETaUlaMH - KHUCJIOPOJAOM M BOJOPOIOM).
KpyroBopor azora B mnpupoae. AMMuUak: (u3MYeCcKHUe M XUMHUYECKHE CBOMCTBA
(oKkuCcnIeHHEe, OCHOBHBIE CBOMCTBA BOJHOIO pacTBOpa), *MoiydeHue™ U mpuMeHEHHeE.
Conu aMMOHUS: cOCTaB, (PU3UYECKHE UM XHUMHUYECKHME CBOWCTBa (pasyioKeHHE,
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B3aMMOJICUCTBUE CO IejodyaMmu), npuMmeHeHue. KauecTBeHHass peakiusi Ha HOHBI
aMMOHMS. A30THasg KHUCJIOTa, €€ (u3MYecCKue M XUMHYECKHE CBOMCTBa (oOmue u
cneuuduyeckue), *nonydenue.* Hwutpathl (paznoxkeHue). A30THCTas KHUCTIOTA.
Hcnonp30BaHne HUTPATOB M COJEH aMMOHHSI B KaueCTBE MHHEPATbHBIX YIO0OpEHUI.
*XUMHUECKOe 3arps3HEHUE OKpYIKalolleld cpeibl COSAMHEHUSIMU a30Ta (KUCJIOTHBIE
JIOKIH, 3arpsiI3HEHUE BO3/TyXa, TIOYBBI U BOJIOEMOB).*

dochop, *ammorponubie Moaudukanuu hochopa,* Puznueckrue U XUMUYECKUE
CBOMCTBa (B3aMMOJICUCTBUE C MeTayIaMU, HEMeTaylaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOW u cepHoM kucioTamu).* Oxkcun dochopa (V), oprodocdopHas KuciorTa:
bu3nUeckue M XUMUYECKHE CBOMCTBa, *moiydeHue.* *[loHsiTue O MUHEpaIbHBIX
ynoOpenusix: HuTpaThl U (ocdatel. [ToHSITHE 0 KOMIUIEKCHBIX Yya00peHusx.* OOias
xapakTepucTuka 37eMeHTOB [VA-rpymnmbl. OcoOOeHHOCTU CTPOEHHUS aTOMOB yIjiepoja U
KpeMHUs. BajleHTHOCTh M XapaKTepHbIE CTENEHW OKHUCJICHUS aTOMOB yIyiepoja u
KpeMHusi. PacipocTpanenue yrieposa B IpupoJie, XapaKTePHbIE CTETICHH OKHCIICHUS.

Yrnepon, amnorponHbie Moaudukanuu (rpadur, anmas), GU3HMYECKHUE U
XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMO/ICHCTBUE C METAJUIAMH, HEMETaJJIAMH,
*KOHIICHTPUPOBAHHBIMM a30THOH M CepHOW Kuciotamu)*. AmpcopOrus. Kpyrosopor
yriepona B mnpupone. OKcuapl yriaepoja, ux (pU3nyecKrue M XMMHYECKHE CBOMCTBA,
MOJIydeHUE W MPUMEHEHWEe, [EeWCTBHE Ha OpTraHW3M 4YeJjoBeKa. *DKOJIOTHYECCKUE
npoOJeMbl, CBA3aHHbIE ¢ okcuaoM yriepona(lV); runoresa rio0ambHOrO MOTEMICHUS
KJIUMaTa; MapHUKOBBIN 3 dexT.* YronpHas kuciaora u €€ coiau, uX (PU3NUECKUe U
XUMUYECKHME CBOMCTBa, *moiydeHue u mpuMeHeHue.™ KadyecTBeHHass peakius Ha
kapOoHaT-uoHbl. Mcnonb3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIICHHOCTH U
CEIIbCKOM XO3S5IMCTBE.

OO6mue mpeacTaBieHUs: 00 OCOOCHHOCTAX COCTaBa U CTPOEHUS OPraHMYECKHUX
COEIMHEHMH yriaepoja (Ha mpuMepe METaHa, 3TUIIEHA, 3TaHOa, YKCYCHOM KUCTIOTHI. *Ux
COCTaB M XuMH4eckoe crpoenue. Knaccuduxanus oprannyeckux Bemiects.* [lonarue o
OMOJIOTMYECKH Ba)XXKHBIX BEIIECTBAaX: XKUpax, OelKax, yriaeBojlax — U UX POJU B KU3HU
yesioBeka. *MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUH. *

Kpemuuii, ero ¢Qusmueckue © XHUMHUYECKHE CBOWCTBa (Ha TpUMeEpe
B3aUMOJICMCTBUSL C MeETaVIaMd M HEMEeTaulaMH), *noiydeHue®* U INpUMEHEHHE.
*Coenuuenus kpeMmHus B npupojie. Oomue npencrabienus 06 okcuae kpemuuss(IV) u
KpeMHueBoi kuciore. Cuamkarsl, GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MOJYyYEHUE U
MIpUMEHEHUE B OBITY, MPOMBINIIICHHOCTH (B MEUITMHCKOMN, JIEKTPOHHOM, CTPOUTEIILHON
u 1p.). Baxueiilme cTpouTenbHbIE MaTEpHANbl: KEpaMHUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIONIb30BAHUS CTPOUTEIBHBIX MAaTEpHAIOB B
MOBCETHEBHOM JKU3HU. *

XUMUYECKUN JKCIEPUMEHT: H3ydYeHUue OoOpa3l0oB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJITHOW KHCIIOTHI; TIPOBEJICHNE KAYECTBEHHBIX PEAKIIMNA Ha XJIOPHUI-UOHBI U
HaOIOZeHue TPU3HAKOB HX MPOTEKAHUS; OMbBITHI, OTpaXarouue Q(U3NYECKUEe WU
XUMUYECKHUE CBOMCTBAa TaJOT€HOB M MX COCIUHEHUU (BO3MOXHO MCIIOIb30BaHUE
BUJIEOMATEPHAIIOB); O3HAKOMJICHME C oOpa3liaMu XJIOpUI0B  (TalOT€HHUJIOB);
O3HAaKOMJIEHHE C 00pa3naMu cepbl U €€ COCIUHEHUSMHU (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); HAOJIOJEHUE TIpollecca OOYTJIMBAaHUS caxapa IMoj JeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOTHI; M3YUYECHHUE XUMUYECKUX CBOMCTB pa30aBIeHHON
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CEpPHOM KUCJIOTHI, TPOBEACHUE KAUECTBEHHOM peaklMu Ha CyJb(aT-uoH U HAOII0AeHUE
MpU3HaKa e€ MPOTeKaHUs;, O3HAKOMJIEHHE ¢ (PU3UUECKIUMH CBOMCTBaMH a30Ta, hochopa
U UX COEIMHEHHH (BO3MOXKHO HCIIOJIB30BaHUE BUEOMATEPUAIOB), 00pa3liaMu a30THBIX
u (hochopHBIX yA0OpEHHUIL; MOTyUYeHHE aMMHUaKa U U3yUYeHUE €ro CBOWCTB; MPOBEICHUE
KaueCTBEHHBIX PEaKIMi HA MOH aMMOHUA U (ochaT-uOH U U3yYCHHE MPU3HAKOB UX
IIPOTEKAHUS, B3aWMOJEUCTBHE KOHLUEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEIbIO
(BO3MOXHO HCIIOIb30BaHUE BUACOMATEPUATIOB); U3YUCHUE MOJIETIEH KPUCTATUIMUYECKUX
peméToK anMasa, rpaduTa; O3HAKOMJIEHHWE C IMPOLIECCOM aacOpOLMH PAaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIE€M M YCTPOMCTBOM MPOTHBOTA3a; IIOJy4YEHUE
YTJIEKUCIIOTO Ta3a U M3YUYEHHE €ro CBOMCTB; MPOBEACHUE KAYECTBEHHBIX pEaKUUi Ha
KapOOHAT- U CHJIMKAT-UOHBI U U3yYEHUE NMPU3HAKOB UX MPOTEKAHMS; O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHOM IMPOMBILIJIEHHOCTH; PELICHUE YKCIEPUMEHTAIIBHBIX 3a7a4 110
TeMe « BaxkHenne HeMEeTauIbl U UX COCIUHEHUS.

MeTamibl 1 UX COEAUHEHUS

OO01ast XapakTepuCTUKa XUMUUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUM HX
noJioxkeHus B llepumoanueckon cucreMe xuMmuueckux sinemeHToB J[. 1. MenneneeBa u
cTpoeHus atromMoB. CTpoeHMe MeTaioB. MeTalMueckas CBA3b M METALUIMYECKas
KpUCTaJUIMYeCKas pemi€Tka. ODJICKTPOXUMHUYECKUM PAl  HaNpsHDKEHUM METaJlIoB.
duznyeckue U XUMHUYECKHE CBOMCTBA METAJIOB (B3aMMOJICHCTBHE C KHUCJIOPOIOM,
BOJIOM, KucioTraMu). *OO01me crnocoObl nmoiyuyeHus MetaoB. [loHsTue o koppo3uu
METaJNIOB, OCHOBHBIC CIOCOOBI 3amIUTBhl KX OT Koppo3uu. CruraBel (CTajb, YyTyH,
JTIOpATIOMUHUM, OpOH3a) U UX PUMEHEHUE B ObITY U MPOMBIIIEHHOCTH. *

[Ilemounbie MeTauibl: TOJIO)KEHHUE B llepuoanmyeckord cucTteMe XUMHYECKHX
anemeHTOB Jl. . Menneneesa; ctpoenue atromoB. Haxoxaenue B mpupozae. Pusnueckue
Y XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusl v Kanus). OKCUIbI U TUIPOKCUIBI HATPUS
u Ky, [[puMeHeHne MEeTOYHbBIX METAIOB U UX COCIMHEHUM.

[[lenouyno3eMenbHBIE METAIUIBI MATHUM U KaJIbLIM: oyiokeHue B [lepuoanueckoit
cucreMe xXuMnueckux 31eMeHToB 1. 1. MenaeneeBa; CTpO€HHE UX aTOMOB; HAX0KJICHUE
B npupoje. OPU3MUecKue U XMMHUYECKUE CBOMCTBAa MarHus M Kajbliusa. Baxueimme
COCMHEHUs Kalblus (OKCHA, TUAPOKCHUI, coyin). *IKEcTKOCTh BOABI U CIOCOOBI €€
ycTpaHeHHs. *

AmoMuHuii: nonoxxkeHue B Ilepuogmueckoll cHUCTEME XUMHUYECKHX 3JIEMEHTOB
J. . MenneneeBa; CTpoeHHME aroma; HaxoxiaeHue B mpupoge. Dusndeckue u
XUMHUYECKHE CBOMCTBAa alfOMHUHMS. AMQOTEpHBIC CBOKMCTBA OKCHJA W THIPOKCH]IA
AJTFOMHUHHSL.

Kenezo: mnonoxenne B Ileproanyeckod CHUCTEME XHUMHUYECKUX DJIEMEHTOB
. . MenneneeBa; CTpoeHME aroMa;, HaxoxiaeHue B npupone. Dusznyeckue u
XHMHYECKHE CBOMCTBA JKejie3a (B3auMOJACHCTBUE ¢ METa/IaMM, KUCIIOTaMU U COJISIMHM ).
Oxcuael, tuapoxkcuabl u comu xene3a(ll) um xenesa(Ill): cocraB, cBoiictBa u
*nonydenue.*

XHUMUYECKHUI KCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IlaMHi METAJJIOB U CIUIABOB, UX
(U3MUYECKUMU CBOMCTBAMM; U3YUYEHUE PE3YyJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO
HCIIOJIb30BaHNE BHACOMATEPHAIOB), 0COOCHHOCTEH B3aMMOJICHCTBHUS OKCHIA KaIbIUs U
HATPHs C BOJOKW (BO3MOKHO UCTIOJIb30BAHUE BUICOMATEPHUAIIOB); CCIICIOBAHUE CBOMCTB

21



KECTKON BOJBI, TpOIECCa TOPEHUS JKejle3a B KHUCIOpojae (BO3MOXKHO HCITOJIB30BAHUE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEaKIMil Ha MOHBI (MarHus,
KaJblus, amomuHus, nuHka, sxene3a(ll) u sxeneza(Ill), memu(Il)); HaGmromeHue u
OMKCAHUE TPOIECCOB OKPAITMBAHWS TUIAMEHH HWOHAMH HATpWsl, Kalus W KaJbIIUI
(BO3MOXXHO HCIIOJIB30BAaHUE BHUJICOMATEPHANIOB); MCCIeAOBaHUE aM(pOTEPHBIX CBOMCTB
TUAPOKCH/IA ATFOMUHUS W THAPOKCHA [IMHKA; PEIICHUE dKCIICPUMEHTAIBHBIX 33/1a4 110
Teme «BaxuHelmme MeTauibl U UX COCTUHEHUS.

XUMHS U OKpyXKarouas cpena

*HoBble MaTepualibl U TEXHOJOTMH. BemiecTBa U Marepualibl B IOBCEIHEBHOM
KU3HU 4YeloBeKa. XHMHS M 310poBbe. be3omacHoe HCMOIb30BaHUE BELIECTB U
XUMHUYECKUX peakuuii B ObiTy. IlepBasg momoms 0OpU  XUMHUYECKHX OKOTax
1 oTpaBiieHUsIX. OCHOBBI KOJOTUYECKON IPaMOTHOCTH. *

*XuMudeckoe 3arps3HEHHE OKpy»Karoulel cpenbl (mpeaenbHas IOIMyCTUMAas
koHueHTpanus BemectB — [1JIK). Pons xumun B pemieHnn 3K0JI0rHYecKux nmpoodiem.*

*[IpupoHble MCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOIAHBIA Ta3, HEQPTH),
IPOJYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBIILIEHHOCTH. *

XHUMHUYECKUI HKCIIEPUMEHT: M3yYeHHE O0pa3lO0B MaTepHaloB (CTEKIJIO, CIUIaBBI
METaJIOB, OJIMMEPHBIE MaTepUaIbl). *

MexnpeaMeTHbI€ CBSI3H

Peanuzanusi MeXIpeAMETHBIX CBsi3ed NpU U3YYEHHHW XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHITHIN, TaK
U TIOHSTHH, SBISAIOIIMXCS CHUCTEMHBIMH MJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOT'O [UKIIA.

OO6mmue ecTecCTBEHHO-HAYYHbIE TOHATHUS: HAYYHBIH (DaKT, THTIOTE3a, 3aKOH, TEOPHSI,
aHallu3, CHHTE3, KiaccupuKalus, TIEepUOJUYHOCTh, HAONIOEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, MU3MEPEHHE, MOJEIb, SBICHUE, MapHUKOBBIN 3¢ (EKT, TeXHOJIOTHS,
MaTepUabl.

®duszuka: maTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIUJ, U30TOIIbI,
PaIMOaKTUBHOCTD, MOJIEKYJA, AJIEKTPUUECKUI 3apsl, MPOBOJHUKH, MOTYIMPOBOIHHUKH,
JAUDJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHUE BELIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpUCTaJUIMYECKas pEMmETKa, CIIaBbl, (U3NYECKUE
BEJIMYMHBI, EIUHUIIBI HM3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/BI,
CounHie.

buonorus: ¢dortocunres, apixaHue, Ouocdepa, HIKOCUCTEMA, MHUHEPAIbHBIC
yA00pEeHusi, MUKPO3JIEMEHTHI, MAaKPO3JIEMEHTHI, MUTATEIbHbIE BELIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpAIbI, TOPHBIE MOPObI, MOJE3HBIC
MCKOIIaeMble, TOIUJIMBO, BOJIHBIE PECYPCHI.
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TEMATHYECKOE IINTAHUPOBAHHUE

Temarnueckoe IJIAHHUPOBAHWE W KOJIMYECTBO YACOB, OTBOAMMBIX Ha OCBOCHHE
KaXXJI0M TeMbl yueOHOTo npeameTa «Xumus» denepanbHON aanTHPOBAHHONW OCHOBHOM
o0pa3oBaTeIbHOW MPOTpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs OOYyYArOMIMXCS C
3aJE€PKKOM MMCUXUYECKOTO Pa3BUTHSI, B LIEJIOM COBITAIAIOT C COOTBETCTBYIOLIUM Pa31eJIOM
denepanbHOM  pabodeil mporpaMMmbl  YUEOHOTO TIpeaMeTa «XHUMHS» OCHOBHOM
o0pa3oBaTe/ibHOM MPOrpaMMbl  OCHOBHOTrO 00Omiero oOpaszoBanusi. Ilpu sTOoM
Opranuzanus BIpaBe caMa BHOCUTh HM3MEHEHHUS B COJEpKaHUE U paclpeieieHue
y4eOHOro marepuaia Mo rojaM OOydeHHs, B IOCIEIO0BATEIbHOCTh M3YUYEHUS TEM U
KOJTMYECTBO YaCOB HA OCBOCHHE KaXKIIOW TEMBI, OTIPECIICHIE OPTaHNU3aIlMOHHBIX (hopm
oOyuenuss U T.n. OOOCHOBAHHOCTHh JAHHBIX M3MEHEHUW OIpeeNsieTcs] BhIOpaHHBIM
oOpazoBarenbHO opranuzanuein YMK, wunauBUIyadbHBIMU TNCUXOMU3UUYECKUMHU
0COOEHHOCTSIMU KOHKpeTHBhIX oOyuatomuxcst ¢ 3IIP, cremeHpr0 OCBOGHHOCTH WMH
y4eOHBbIX TEM, PEKOMEHJALMSMU IO OTOOpY W ajanTalud y4eOHOro Marepuaia Io
XUMHWH, TPEACTABICHHBIMA B [[0CHUTENBHOM 3aMKCKe.

[Ipennaraem 2 BapuaHTa NOPUMEPHOTO TEMATUYECKOIO IUIAHUPOBAHUA IS
oOyuaroruiicss ¢ 3[IP: mepBblii mpennoiaaracT 0CBOEHUE MPOrpaMMbl B UHKIFO3UBHOM
KJIACCE; BTOPOU — B OTIEIIBHOM KJIacce.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeEMS

8 KUIIACC
(2 4 B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpEMs)
ﬂpnMepHme TE€MBbI, OcHoBHOE coaepkaHue OcHOBHBIE BU/BI 1eATECJIbHOCTH
packpbiBalonue JaHHbII o0yyaouxcs

paszes nporpamMmai,
M KOJIUYEeCTBO YaCOB,
O0TBOIMMOE HA HX H3yYeHHe

Pa3znen 1.IlepBoHayanbHbie Xumuieckne nousatus(20 1)
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Tema 1. Xumusi — BakHasi
00/1aCTh €CTECTBO3HAHHUSA U
NPAKTHYECKOI
JIesITeJIbHOCTH YeJIOBEKA
(59

Tema 2. BemmectBa
U XUMHYeCKHe peakiuu
(15 9)

Ipenmer xumun.* Posib XUMHHU B )KU3HH YETIOBEKa.
Xumus B cucTeMe HayK. MeTo/bl T03HaHUs B
XUMHUH.*

Tema u BemecTBa. ®u3nyuecKrue CBOMCTBA BEIIECTB.
ArperaTHoe coCcTOsSIHUE BelecTB. YncToie
BerecTBa u cMecu. CrmocoObl pasesieHus: CMeCei.
®duznyeckue 1 XUMu4eckue sipjaenus. [lpuznaku u
YCJIOBUS IPOTEKAHUSI XUMUYECKUX PEAKIIHA.
3HAKOMCTBO C MpaBUJIaMHU O€30MACHOCTH U
npuéMamu paboThl B XUMHUYECKOH Ta00paToOpuH.

JeMoHcTpanuu

1. JTaboparopHoe obopyoBaHHeE.

2. PaznuyHbie BUIBI XUMHYECKOM TTOCY [TBI.

3. OOpas31p! BemecTs.

4. Crioco0Obl pa3zenenust cMecei (puiIbpTpoBaHue,
BBITAPUBAHNE, TUCTHILIAINS, XpOMaTOrpagus).
JlaGopaTopHble H IpaKTHYeCKHe PadoThI
Jlabopamopnuie onvimoi:

Ommcanne (pU3MIECKUX CBOKCTB BEIIECTB.
Paznenenue cmecu ¢ MOMOILBIO MarHUTA.
Ipakxmuueckue pabomoi:

Ne 1. JlaboparopHOoe 000pyI0BaHHE U TIPUEMBI
paboTel ¢ HuM. [IpaBuna Ge3omnacHoil paboTH B
XHMHYECKOH J1abopaTopHH.

Ne 2. OuncTKa 3arpsi3HEHHO MTOBAPEHHOMN
cou

ATOMBI 1 MOJIEKYJIBl. XMMHUYECKHUE SJIEMEHTHL.
3HaKku (CUMBOJIBI) XUMHYECKHUX JIEMEHTOB.
IpocTsle U CIOXKHBIE BeNECTBA. ATOMHO-
MOJICKYJIIPHOE YUeHHE.

Xumundeckas popmyna. BaneHTHOCTD aTOMOB
XHMHYECKHUX JJIEMEHTOB. *3aKOH IIOCTOSTHCTBA
cocrasa BeecTB.* OTHOCUTENbHAs aTOMHAas Macca.
OtHocuTenbHast MOJIEKy JIsIpHas Macca. MaccoBast
JI0JIS1 XUMUYECKOTO 3JIEMEHTA B COSTHHEHHM.
duznyeckue 1 XMMUYECKHE SBICHUS. XUMHUECKast
peaknus. [Ipu3Haku U yCIOBUS IPOTEKAHUS
XUMHUYECKUX peakiuid. XUMUYEeCcKHe YpaBHEHHUS.
THITBI XUMUYECKUX pEaKINid (COSTUHEHNS,
pazioxKeHus, 3aMelleHNsI, 00MeHa).

3aK0H COXPaHEHHs MacChl BELIECTB.

*M. B. JIoMOHOCOB — Y4EHBIH-IHIUKIOTEIUCT. *

JemoncTpanun

dusnueckue SBICHNUA (pacTUpaHHe caxapa B
CTYIIKE, KHTICHUE W KOHJCHCAIINS BOIBI U T. II.).
XuMuveckue sBiieHust (rOpeHue CBeuH,
pasnoxkeHue caxapa, B3auMOIEHCTBUE CEPHOM
KHCJIOTHI C XJIOPUAOM Oapus,

paznosxkenue ruapokcuaa meau(ll),
B3alMO/IeICTBHE KeJle3a ¢ Cepoi, B3auMOAeHCTBUE
xkenesa ¢ pactBopom cosid meau(1l)).

OMBIT, WIUTIOCTPUPYIOIUI 3aKOH COXPaHEHUS
MAacChl.
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PackppIBaTh CMBICT H3ydaeMbIX
MIOHATHI C TOMOIIBIO IeJlarora.

PackpbIBaTh posib XUMHUH B IPUPOIE U
KH3HH Y€JI0BeKa, €€ CBA3b C APyTUMU
HayKaMH.

PaznuuaThk uncThIC BCIIECTBA U CMECH,
OJTHOPOJHBIE ¥ HEOTHOPOIHBIE
cMecH;

Paznnuath QU3NUIECKHE U XUMHICCKUE
SIBTICHHSI C ONIOPOH Ha ONpeeTIeH s

OnpenensTs MPU3HAKA XUMHYECKNX
PEaKIuii ¥ YCIOBHUS UX MPOTEKaHUSI.

CrenoBath IpaBHIIaM ITOJIb30BAHUS
XUMHUUYECKOH OCcya0n 1
nabopaTopHBIM 000pYIOBAaHHEM, &
TaKKe MpaBHiIaM 00paIeHus ¢
XMMHUYECKUMH Bellle-CTBAMU B
COOTBETCTBUY C MHCTPYKIUSIMH 10
BBIITOJTHCHUIO IIPAKTUYECKUX pa60T
07 KOHTPOJIEM IeJ[arora.

[TnaHnpoBaTh U MPOBOIUTH
XMMHUYECKUH SKCIEPUMEHT MO
N3YUYECHUIO U ONUCAHMIO (PU3HIECKHX
CBOWCTB BEILIECTB, CIIOCOOOB
paszieneHus cMecel BEIEeCTB Mo
PYKOBOJICTBOM II€/Iarora ¢
00CyXIeHHEM IUIaHa paboThIL.

Hcrnonp30BaTh IpHU BEIOTHEHUH
y4eOHBIX 3aJJaHUi U B ITpolecce
HCCIIEI0BATENBCKON IESITEIbHOCTH
Hay4YHO-TIOIYJIIPHYIO JINTEpPaTypy
XMMHUYECKOTO COJIEpPKaHUs,
CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI
HuTtepHera nox pyKoBOACTBOM
negarora.

BricTpanBaTh pa3zBEpHYTHIE
IICbMEHHBIE M YCTHBIE OTBETEHI C
OTopoii Ha HH(OPMAIIHIO 13
y4eOHHKa U CIIPaBOYHBIX
MaTepHaioB, IPAaMOTHO UCIOJIb30BATh
W3Y4YEHHbIN MOHSITUHHBIN anmapaT
Kypca XUMUH

[IpuMeHSTh eCTeCTBEHHO-HAYIHBIE
METO/IbI TO3HAHUS (B TOM YHCIIE
Ha0JIoIeHre, MOIEINPOBaHHE,
9KCTIEPUMEHT) U OCHOBHBIE OIIEPALIH
MBICITUTEIBHON ESITEeILHOCTH
(cpaBHEHUE, KTacCH(UKAINS) IS
U3YYEHHs] BELECTB U XUMHIECKUX
peakuuii ¢ onopoi Ha aNrOPUTM MU
CXEMy.

PackppIBaTh CMBICT H3yIaeMbIX
TIOHSTHIT ¥ 32aKOHOB M IIPUMEHSTH 3TH
IMOHATHUA IIPU OTTMCAHHUHU CBOICTB
BEIIECTB U UX IpeBpalleHuil ¢
ONOPOi Ha IUIaH U KJIFOYEBBIE CJIOBA.

Paznmmuate usnueckne 1 XUMHIECKHE
SIBJICHUSI, OOBSICHATD HX CYITHOCTB C
TOYKH 3PEHUs aTOMHO-MOJIEKYJIIPHOTO
Y4EHUs C ONOPOi Ha OIpeeeHus U
CXEMBI.

OnpenensaTs MPU3HAKH XUMHUECKUX
PEaKIi, yCIOBHS UX NPOTEKAHMUS.

OOBACHSTH CYIIHOCTh (PU3UUCCKUX U
XMMHUYECKUX SBICHHUH C TOUKH
3pEHUs] aTOMHO-MOJIEKYISIPHOTO
Y4EHHS C HCIOJIb30BaHUEM
BU3YyaJIbHOH OTIOPEL.

Krnaccugunupoars XumMuueckue
peakiuH (Mo YHCITy U COCTaBY



JlaGopaTopHble M MPaKTHYECKUE PadOThI
JlaGopaTopHbIE OIBITHL:

[Mpumeps! pu3nUecKux sBICHNUH (TUIaBIeHNE BOCKA,
TasTHUE JIBJIA).

[IpuMepbl XUMUYECKUX SIBICHUH (TIPOKaTMBaHUE
MeIHO! MPOBOJIOKH, B3aUMOJIEHCTBHE Mena ¢
KHCIIOTOH).

Mopen aTOMOB ¥ MOJIEKY T

IpakTryeckas padora Ne3 IIpu3Haku npoTeKaHus
XUMUYECKUX PEeaKIui

Bobrunciennst

— OTHOCHUTEJILHOW MOJIEKYJIIPHON MacChl BEIIECTB;
— MacCOBOM JI0JIM XUMHUYECKOTO JICMEHTA 110
(bopmyIe coeTMHEHUS.

pearupyromux 1 00pa3yronmxcs
BEI[ECTB) C OIIOPOH Ha CXEMBI.

CocraBusth GopMyIIbl OMHAPHBIX
BEIECTB [0 BaJIEHTHOCTH H
OTIPEIEIATh BAJICHTHOCTH O
(bopMysaM BelecTB ¢ ONOpoi Ha
ITOPHUTM Y4EOHBIX ICHCTBUIA.

PaccraBiaTs K03 GHUITEHTE B
YpaBHEHUSIX XUMHUYECKUX peaKLuii ¢
OTIOpOii Ha ANTOPUTM yIEeOHBIX
JeicTBuil.

CrenroBath IpaBUIIaM MOJIB30BAHUS
XUMUYECKOI TIoCcyIoH 1
J1ab0paToOpHBIM 000PYAOBAHUEM, &
TaK>Ke NpaBHUIaM OOpaIeHus ¢
BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIHSAMH 10 BBITOTHEHUIO
71a00PaTOPHBIX XUMUYECKHX OIIBITOB
IO/l KOHTPOJIEM TEearora.

Hcnonp30Bath IpHU BEITOTHEHUH
Yy4eOHBIX 3aJJaHUif U B ITporiecce
HCCIIeI0BATENbCKON IESITEIbHOCTH
HAyYHO-TIOMYJIIPHYIO JIUTEPaTypy
XUMHYECKOTO COJCPKaHMS,
CIIPaBOYHbIE MaTEPHAIIBI, PECYPCHI
WHTepHeTa 1oy pyKOBOJCTBOM
Tneiarora.

BricTpanBaTh pa3BEpHYTHIE
IIICEMEHHBIE M YCTHBIE OTBETEHI C
omopoii Ha HHPOPMAIHIO U3
y4eOHHKa U CIIPaBOYHBIX
MaTepuaoB, IPAMOTHO UCIIOJIB30BATh
W3Y4YEHHbIN MOHSATUHHBIN anmapaT
Kypca XUMUH

Pa3znen 2. BaxHeiilue npeacTaBuTe M Heopranudeckux semrects (30 1)

Tema 3. Bo3ayx. Kucsiopon.
IMousiTue 00 oxcumax

()

Bo3nmyx — cmecs razos. Cocras Bo3ayxa.
Kucnopon — 31eMeHT 1 mpocToe Belle-

¢TBO. O30H — *annoTpomnHas MOAUPUKALINS
kucnopona.* HaxoxxaeHue KUCIopoia B IpUpoJe,
(bu3nYecKre 1 XUMUYECKHEe CBOWCTBA (PeaKkuu
OKHCIJICHHUS], TOPEHNE). Y CIIOBUS BOSHUKHOBEHUS U
npekpaieHus ropenus. [Toustue 06 okcuaax.
*CrocoOBI TOTyYeHHs KUCTIOPOAa B 1a00paTOpuH
U poMbInuieHHoCcTH. * [IpruMenenne Kucioposa.
KpyroBopoT Kuciopoza B Ipupoje.

*TeruoBoit 9 HEeKT XMMUIECKON PEaKIIHy,
TIOHSTHE O TEPMOXUMHYECKOM YpaBHEHNH, IK30*-
U SHIOTEPMUUECKHUX PEaKIHUsX.

*TommmBo (HedTh, Yrollb U METaH). 3arpsi3HEHUE
BO3/1yXa, CIIOCOOBI €ro NPeA0TBPAILCHUS.
Ycunenne napHUKOBOTO 3 deKTa, paspyLieHue
030HOBOTO CIIOsL.*

JlemoncTpanun

Bsaumoneiicteue docdopa, cepsl u xeeza ¢
KHCIJIOPOJIOM (BO3MOYKHO HCIOJIB30BAaHHE
BHJICOOIIBITOB).

Omnpenenenne coep KaHusI KHCIOPOIa B BO3TyXe.
OMBITHI, IGMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHHMS U MPEKPAILCHHUS TOPEHUS.

JlaGopaTopHble H IPaKTHYecKHe PadoThI
JlaGopaTopHBIii OMBIT:

O3HakoMJIeHHE ¢ 00pa3aMu OKCHIIOB.
IpakTraeckas pabora:

Ne 4. Ilonyuenne Kucnopoaa, U3y4eHue ero
CBOMCTB.

Boruuciienust
— MOJIEKYJSIPHOM MacChl KUCIOPOAa M 030HA Ha
OCHOBAHHH aTOMHOM MacChl XUMHYECKOTO

25

PackpsIBaTh CMBICT N3yIaeMBIX
MOHSTHI U IPUMEHSTh OTH ITOHATHS
IIPY OTIMCAHUN CBONCTB BEIIECTB M X
MIPEBPAIIeHUH C NCIOIb30BaHIEM
OIIOPHBIX CJIOB M KJIMIIE.

Xapakrepru3oBath (OUCHIBATH)C
Onopoll Ha NNaH, cxemy, Kpamkxyio
3anuce
COCTaB BO37yXa, (pusnueckue u
XU-MHYECKUE CBOMCTBA KHCIIOPO/Ia,
CIIOCOOBI €T0 MOJTy4eHH,
NIPUMEHEHHUEe U 3HaYeHUEe B IPUPOJIE U
KHU3HH YETOBEKa.

Cpasnusamu peaxyuu copenus u
MeONeHHO20 OKUCTIEHUS C
IIpeABapUTENBHBIM 00CYKICHUEM
rapaMeTpoOB CPaBHEHHUSI.

Co6upats puOOpPHI AJIst Oy YCHUS
KHCIIOpO/ia (BHITECHEHHEM BOIBI U
BO3JlyXa).

Pacnio3naBaTh ONBITHBIM Iy TEM
KHCJIOPOJ 1T0J] KOHTPOJIEM Ie/Iarora.

Hcnonb30BaTh XUMUUECKYIO
CHMBOJIMKY IJISI COCTABICHUS (OPMYTT
BEILECTB, MOJICKYJIIPHBIX YpaBHEHUH
XMMHUYECKUX PEAKIHH C yIacTHEM
KHCIIOPOJa.

OOBSICHATH CYyITHOCTD 3KOJIOTHYECKHX
mpo0OIieM, CBA3aHHBIX C 3aTPA3HEHUEM
BO3JyXa.

CrnenoBath paBuiIaM 0e30TMacHON
paboThI B TabOpaToOpuH MpH
HCIIOJIb30BAaHUU XUMUUYECKO TOCY b
1 000pyIOBaHMS MOJ KOHTPOJIEM



Tema 4. Bogopon.
IMousiTHe 0 KHCIOTAX
H COJISIX

()

Tema 5. KoinuecTBeHHBIE
OTHOILIEHHUSI B XUMHH
(49

DJICMCHTA

Bonopox — 251eMeHT 1 IPOCTOE BEIIECTBO.
Haxoxnenue B npupoze, pusndeckue u
XMMHYECKUE CBOMCTBA (Ha pUMepe
B3aUMOJICHCTBHS C HEMETAJUIAMHU U OKCHAAMH
METaJUIOB), IPUMEHEHHE, *CIIOCOObI MOy deHHs. ¥
TToHATHE O KMCIOTaX U COJISX.

JemoncTpanun

INomyuenue, cobupanue 1 pacro3HaBaHUE
BOJIOPOJIA.

I'openue Bogopona.

BsaumopeiictBue Bogopoaa ¢ okcumom meau(ll).

JlaGopaTopHble U IPaKTHYeCKHe PAdOThI
JlaGopaTopHblii OMBIT:

B3aumoneiicTBue KUCIOT ¢ METaJIAMH.
[NpakTrueckas pabora:

Ne 5. Ilonydenue Boopoza, U3y4EHUE €ro
CBOMCTB.

Boruuciienust
— MOJIEKYJISIPHOM Macchl BEeIleCTBA HA OCHOBAaHUH
aTOMHO# MacChl XUMHUYECKHX 3JIEMEHTOB

KonnuecTBo Bemectsa. Monb. MosnsipHast Mmacca.
3akon ABoraapo. MossipHbIil 00bEM ra3oB.
Pacuétbl o XMMHUYECKUM ypaBHEHUSIM.
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TIe1arora, a TakKe MpaBHiIaM
00paIeHusI C TOPIOYNMH BEIIECTBAMH
B OBITY.

[TnaHupoBaTh M OCYIIECTBIATE HA
MIPaKTHKE XUMUIECKHE
OKCIEPUMEHTHI, TPOBOAUTDH
HaOJI0IeH S, AENATh BHIBOABI IO
pe3ynbTaTaM SKCIepUMEHTa 110
PYKOBOJICTBOM II€/Iarora.

YdacTBOBaTh B COBMECTHOI paboTe
B TpyIIIE.

Hcrnonp30BatTh IpU BEIMOTHEHUH

y4eOHBIX 3aJJaHuif U B IIporecce

HCCIIEI0BATENbCKON IESITEIbHOCTH

Hay4YHO-TIOYJIIPHYIO JINTEpaTypy

XMMHYECKOTO COJIEPIKaHNs,

CIpaBOYHBIE MATEPHAIIBI, PECYPCHI

HHTepHeTa nox pyKoBOACTBOM

nenarora.

BeicTpanBath pa3BEpHYThIE MMCbMEHHBIE
1 YCTHBIE OTBETHI C OTIOpPOii Ha
rHGOPMAIHIO U3 y4eOHHUKa U
CIIPABOYHBIX MaTEepUAJIOB C ONOPOit Ha
IUTaH, IPaMOTHO WCIIOJIE30BATh
W3y4YEHHBbIN MOHATUIHBIN anmnapar
Kypca XUMUAH
PackpsIBaTh CMBICT N3y4aeMBIX

MOHSITUH U MPUMEHSTh 3TU MOHATUS

IIPU OTIMCAHUY CBONCTB BEIIECTB M X

IIpeBpalieHuil.

XapakTepu3oBaTh (ONUCHIBATD)
(dm3U9ecKre ¥ XUMUYECKHEe CBOUCTBA
BOJIOPOJIA, CIIOCOOBI €T0 MOTy4eHHs,
MPUMEHEHHUE C OTIOPOM Ha IUIaH,
KpaTKyIo 3aIiCh, CXeMy.

Cobupats npubOp 115 MOTyYSHUS
BOJIOPOJIa C HCTIOJIb30BaHUEM
BU3YaJIbHOI OIIOPEI

Hcnonp30BaTh XUMHYECKYIO
CHMBOJIMKY IJISI COCTaBIICHUS (hOPMYIT
BEILIECTB, MOJIEKYJISIPHBIX YpaBHEHUH
XMMHUYECKUX PEAKIHH C yIacTHEM
BOJZIOpPO/Ia C OTIOPOM Ha AITOPUTM.

CrnenoBath npaBmiiaM 0e30macHOM
paboTsl B 1TabopaTopuu IpH
HCIIOJIb30BaHUH XUMHUYECKOI OCYIBI U
000pyI0BaHHUS 11O KOHTPOIEM
Tesarora., a TakXkKe IpaBuiIaM
00palleHusI ¢ TOPIOYUMH BEIIECTBAMHU
B OBITY

[TnaHupoBaTH M OCYIIECTBISITH Ha
MIPAaKTHKE XUMUIECKUE IKCIIEPHMEHTEHI,
IIPOBOJUTH HAOMIOACHHS, IEIaTh
BBIBO/IbI 110 pE3yJibTaTaM
9KCTIEPUMEHTA I10]] PyKOBOACTBOM
nesarora ¢ 00Cy XJIeHuEeM ITaHa
paboTHI, C UCTIONb30BAHMEM KIIHIIIE.

YdacTBOBaTh B COBMECTHOH paboTe B
TpyIIe.

[TnarupoBaTH M OCYIIECTBIATH Ha
MIPAaKTHKE XMMUUECKUE IKCIIEPHMEHTHI,
[POBOAUTH HAOIIOCHHUS, 1eTaTh
BBIBOJIBI IO pe3yJIbTaTaM
JKCTIEpUMEHTA.

Y4acTBOBaTh B COBMECTHOH pabore B
rpymie

PackpsIBaTh CMBICT N3ydaeMBIX
MTOHATHH U NPUMCHATH 3TU NOHATHA,

a TaKKe N3yUYeHHBIE 3aKOHBI U TEOPUH

JUISL pelIeHHs pacyETHBIX 3a1a4 C



Tema 6. Boga. PacTBopsbl.
IHonsiTHe 00 OCHOBAHMAX
(59)

JlemoHcTpanus
OO0pas3isl BenlecTB KOJTMYECTBOM 1 MOJIb.

Borunciennst

— 00béMa, KOJIMUYECTBA BELIECTBA I'a3a 110 €ro
W3BECTHOMY KOJHMYECTBY BELIECTBA WIN 00BEMY;
— 00BEMOB T'a30B M0 YPABHEHUIO PEaKIIUU Ha
OCHOBE 3aKOHa 00bEMHBIX OTHOIICHUI Ia30B

Bona, ee cocras, cTpoeHHE, MOJICKYJIBL.
Dusznueckre CBONCTBA BOABL. * AHAIN3 U CUHTE3 —
METO/Ibl H3yUCHHS COCTaBa BOJBL *

XUMHUYECKHE CBONCTBA BOJIBI

(pa3inokeHue, peakiuy ¢ HaTPHEM, OKCHIOM
KaJbIIns, OKCHI0M cepbl 1V .

CocraB ocHoBaHMH. [IoHATHE 00 HHANKATOPAX.
*Boa KaKk pacTBOpPHUTEINb. * PacTBOPHL.
*PacTBOPUMOCTH BEILIECTB B Boje. *
*HachlIIeHHbIC 1 HeHACHIIICHHBIE PACTBOPHL. *
MaccoBas 0Jis BeIIECTBa B PaCTBOPE.

*PoJib pacTBOPOB B IIPUPOJIE U B KU3HU YEITIOBEKA.
KpyroBopoT Bojb! B ipupoie.* 3arps3HeHue
NPUPOJHBIX BOJ. OXpaHa U OUHCTKA TPUPOIHBIX
BOJI.

JeMoHcTpauuu

DJeKTPOIIM3 BOABL; CHHTE3 BOJIBI; B3aUMOICHCTBHE
Bozpbl ¢ Metasuiamu (Na, Ca) (Bo3MOXKHO
WCTIOJIb30BaHHE BHICOMATECPHAIIOB).

PacTBopeHye BeIecTB ¢ pa3iIniHOi
PacTBOPUMOCTEHIO.

HccnenoBanue pacTBOPOB KUCIIOT U IeJIoUeH ¢
IMMOMOUIBIO UHANKATOPOB.

JlaGopaTopHble H IpaKkTHYecKHe PadoThI
IpakTraeckas pabora:

Ne 6. IIpurotoBnieHue pacTBOPOB ¢ OIpeAeIEHHON
MacCOBOM J0JIel pacCTBOPEHHOTO BEIIECTBA.

Bobrunciienust
— C UCIIOJIb30BAHUEM ITOHATHS «MacCcoBast JOJIsT
BEIIIECTBA B paCTBOPE»
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MOMOIIBIO Mearora.

BeruciaTe MOJIsIpHYyTIO Maccy
BEIIIECTB; KOJINYECTBO BELIECTRA,
00BEM Taza, Maccy BeUIecTBa ¢ OMOPOit
Ha o0Opa3zelr, Ha GOpMYIIBI;

[TpoBoANTB pacy€Thl O ypaBHEHUAM
XUMHUYECKHX peaKiuil ¢ onopoi Ha
o0paser, aropuT™ yIeOHBIX
JeCTBHiL: KOMYecTBa, 00bEMa, MacChl
BEIECTBA 110 U3BECTHOMY KOJIMIECTBY,
00BEMY, Macce peareHTOB WIN
MIPOJYKTOB PEaKIIHN.

BricTpanBats pa3BépHyTEIe
MIMCbMEHHBIE U YCTHBIE OTBETHI C
ONOpOii Ha UH-

(opmaruro U3 yueOHHKA U CTIPaBOYHBIX
MaTepuasoB, IPAMOTHO HCIIONB30BATh
M3y4YEHHbIN OHATUIHBIN anmnapaT
Kypca XMMHH C TIOMOLIBIO IIeJlarora.

PaCKprBaTb CMBICJI U3y4a€MbIX
MIOHSTUH U IPUMEHSTH 3TH MOHATHS
TIPY OTIMCAHUN CBONCTB BEIIECTB M X
MPEeBPAIEHUH C MOMOIIBIO MeJarora.

Xapakrepn3oBaTb (GU3NIECKHUE U
XUMHUYECKHUE CBOWCTBA BOJIbI, €€ pOJIb
KaK pacTBOPUTENS B MPUPOIHBIX
Ipoleccax ¢ OOpoi Ha IJIaH U CXEMY.

CocTaBiATh ypaBHEHUS] XMMHIECKUX
peakIuii ¢ yqacTHeM BOABI C OIIOpoit
Ha CXEMy.

OOBACHATH CYIIHOCTD
9KOJIOTHYECKUX TPOOIIEM, CBI3aHHBIX C
3arpsAA3HEHUEM TIPUPOJHBIX BOJ,
CIOCOOBI OYHCTKHU BOJBI OT IpUMeceii,
MEpHI 110 OXpaHe BOJ{ OT 3arps3HEHUS
MOCJIe MPEeABAPUTENHHOTO
CTPYKTYPUPOBAHHMS MaTepHaa.

[InanupoBaTh U OCYLIECTBIIATH HA
MPaKTHKE XUMUUECKUE IKCIIEPHMEHTBHI,
IIPOBOJUTH HAOMIONEHMUS, JIeTaTh BBI-
BOJBI IO pE3yJibTaTaM SKCIIEPUMEHTA
0] KOHTPOJIEM TIe/1arora, ¢
HCTIONIb30BaHUEM KITHIIIE.

CrnenoBath npaBmiiaM 0e30macHOM
paboTsl B 1TabopaTopuu IpH
HCIIOJIb30BaHUH XUMHUYECKOI OCYIBI U
000pyI0BaHHUS 11O KOHTPOJIEM
nejarora.

ITpoBoaUTH BEIYHCIEHUS C
MIPUMEHEHUEM MOHATHUS «MaccoBast
JI0JIs1 BEIIECTBA B paCTBOPE» C OIOPOit
Ha GopMyJIBL.

Hcrnonb30Bath IpH BEIMOTHEHUH
yueOHBIX 3aJaHuil U B poLiecce
HCCIIEI0BATENHCKON IESITeIbHOCTH
Hay4YHO-TIOMNYJIIPHYIO JIUTEpaTypy
XMMHUYECKOTO COJIEPKaHUS,
CIIpaBOYHBIE MATEPHAIIBI, PECYPCHI
HuTepHeTa noa pyKoBOACTBOM
Tresiarora.

BeicTpanBate pa3BépHyTHIE
MTICbMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha MHOPMALHUIO U3 YIeOHUKA
U CHPaBOYHBIX MaTePUaJIOB, PAMOTHO
UCTIONB30BaTh N3yYEHHBIH
TIOHSTHITHBIN annapar Kypca XUMHUA
MOCJIe MPEeABAPUTENHHOTO
CTPYKTYPUPOBAHHMS MaTepHaia



Tema 7. OcHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COeTHHEHN I

(11 9)

Knaccuukauust HEOpraHM4ECKNX COSIMHEHUH.
Oxcuppl: cocTaB, Knaccudukanus (OCHOBHEIE,
KHCJIOTHBIC, *aM(OTepHbIe, HeCOIe00pasyIoIue Ha
npuMepe okcuza yraepona Il u okcuna asora I,
HOMeHKJIaTypa. [TosrydeHne® okcumoB
(B3ammoieiicTBHE C BOJIOW, KHCIIOTAMH,
[IETI0YaMH).

OcHOBaHHS: COCTaB, KIacCH(UKAIHS (IIeTOYH U
HEepacTBOPHMBIE OCHOBaHUs), HOMEHKJIATypa.
Kucnotsl: cocras, Ki1accH(HUKaIMs, HOMEHKIIATYpa,
(bu3nYecKre 1 XUMUYECKHe CBOWCTBA
(B3aMMOAEHCTBHE C OCHOBHBIMH OKCHJIAMH COJISIMH
Ha IpUMepe COJTHON 1 CepHOI KUCIIOT), *CroCOOBI
nosty4eHus.* P akTHBHOCTH METaJLIOB.

Couu (cpenHue): HOMEHKIATypa, *crmocoOsl
MOJYYCHUS *, B3aUMOJICHCTBHIE COJICH ¢ MEeTallJIaMH,
KUCJIOTaMH, LIEIOYaMHU U COJIIMH.

I'eHermueckas cBsA3b MEXy Ki1accaMy
HEOpraHn4ecKux coefiuHeHuil. I eHeTnueckue
paznel. [loHsTHE 00 aMPOTEPHBIX THIPOKCHAAX HA
IpuMepe IUHKA ¥ ATIOMAHHS. XIMUIecKue
CBOWCTBA - B3aUMOJICHICTBUE C KHUCIOTAMU 1
menoyaMu. Pa3noskeHne npu HarpeBaHuM.

JemoncTpanun

OO0pas3isl HEOPTaHUYECKUX BEIIECTB Pa3IMYHbBIX
KJIACCOB.

B3aumopeiicTBue pactBopa CEpHOM KHCIOTHI C
oxcunom meau(ll).

Peakuus neitrpanuzauuu.

BriTecHeHHe 01HOTO MeTallIa IpyrUM U3 pacTBOpa
COJIH.

JlaGopaTopHble M IPaKTHYeCKHe PadoThI
JlaGopaTopHbIe OTBITHI:

BzauMopeiicTBHEe KHCIOT ¢ METaUIaMU.
[NoyueHne HEPaCTBOPUMBIX OCHOBAHHH.
B3auMoericTBIEe HEPACTBOPUMBIX OCHOBAHHUH C
KHCJIOTaMH.

Pasnoxenne rugpoxcuna mexu(ll) mpu
HarpeBaHHH.

[paktudeckas pabora:

Ne 7. PenieHue SKCreprMMEHTaIbHBIX 337124 110 TEMe
«OCHOBHBIE KJTaCChl HEOPTAaHUYECKUX
COCTUHEHUI.

Borunciaenmnst
— 10 yPaBHEHUSIM XUMUUECKUX PEaKLUi
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OmnpejeneHre OCHOBHBIX KJIacCOB
HEOPraHWIECKUX COSIUHEHHMIT 110
mabJoHy.

CocTraBieHHE CXEM CTPOCHUS
OCHOBHBIX KJIACCOB HEOPTaHHIECKUX
COeIMHEHHUH Ha OCHOBE OTPEICIICHHSI.

Cocrasienne (GOpMysT OCHOBHBIX
KJIACCOB HEOPTaHWIECKUX COEANHEHHI
Y Ha3bIBAaHUE UX 110 MEKIYHAPOJHON U
TPUBHATBEHON HOMEHKIIAType C
HCIIOJIb30BaHUEM OIIPEICIICHUS 1
TaOIHUIBI PACTBOPHMOCTH.

KrnaccndumupoBanne n3ydaeMbIx
BEIL[ECTB [0 COCTaBy U CBOMCTBAM C
OTIOpOii Ha OTIPE/IENICHNUS, CXEMBI 1
TaOJINIy pacTBOPUMOCTH.

CocrapieHne TaOIuIIb!
TeHETHUECKUX PSTOB ¥ CXEMBI
«['eneTnyueckas B3auMOCBsI3b
OCHOBHBIX KJIACCOB HEOPTaHHIECKUX
COEAMHEHHID 110]] PyKOBOJICTBOM
nearora.

Iporuo3upoBanme CBOWCTB BELIECTB
Ha OCHOBE OOIIMX XUMHYECKHX
CBOMCTB M3y4YEHHBIX KJIACCOB, TPy
BEILECTB, K KOTOPHIM OHU OTHOCSITCSI C
HCTIONIb30BaHUEM CXEMBI
«['eneTnaeckas B3aMMOCBS3b
OCHOBHBIX KJIACCOB HEOPTraHUYECKNX
COEANHEHHID T10]] PyKOBOJCTBOM
nesarora.

CocrapieHHe MOJICKYJISIPHBIX
YpaBHEHUH peakuui,
WILTIOCTPUPYIOLIUX XUMHYECKHE
CBOMCTBA U3YYEHHBIX KIACCOB U
CIIOCOOBI TTOJTyYeHHS BEIECTB
W3YYEHHBIX KJIACCOB, TPYIIII, A TAKKe
MOATBEPKAAIOIIUX TEHETHIECKY IO
B3aMOCBSI3b MEKTy HUMH, C OOPOH
Ha BepOaJIbHYIO0 CXeMY B Ka4eCTBe
3pUTENIBHON OTIOPHI.

CocraBieHHe MOJIEKYJISIPHBIX
YPaBHEHUH peakLuii 10 cxemam ¢
IIpeIBapUTENBHBIM 00CYKICHUEM
BBIOOpA pearupyroInx BEIeCTB.

Beraucnenne o ypaBHEHHAM
XUMHUYECKUX PEeaKIMi KOINIeCTBa,
00BEMa, MacChl BEIISCTBA 10
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
NI IPOAYKTOB p€aKIUU 110
aITOPUTMY.

[TnarupoBanye U OCyIIECTBICHUE HA
MPaKTHKE XMMHYECKOTO IKCIIEPUMEHTA
1 HaOMIOAEHHS 110]T PYKOBOJICTBOM
yUUTEIs.

DopmyInpoBaHKE BEIBOJOB 10
pe3ynbTaTaM SKCIIePUMEHTa C
HCTIOJIb30BaHUEM OTOPHBIX CIIOB.

DopMyIupoOBaHHUE C TTOMOIIBIO
IIeJ1arora U BBITOJIHEHHE MTPABHII
0e30macHoi paboTHI B 1a00PaTOPHU
IIPY UCTIONb30BAaHNH XUMHIECKOIT
MOCY/Ibl U 000PYIOBaHUSI.

Hcnonp30Banue NpH BBINOTHEHUH
Y4eOHBIX 3aJJaHUi U B ITpolecce
HCCIIEI0BATENbCKON IESITEIbHOCTH
HayYHO-TIOMYJIIPHOHN JIUTEPaTyphl
XMMHYECKOTO COJIEPKaHUs,
CIIPaBOYHBIE MATEPHAIIBI, PECYPCHI
WnTepHera, ocyIecTBIICHHE BBIOOpa



M0/l PyKOBOJICTBOM Te€Jarora.

BricTpanBanue pa3BEpHYTHIX
MTICBMEHHBIX U YCTHBIX OTBETOB C
OTOpoi Ha HHPOPMAIHIO U3 YIeOHHUKA
1 CIIPAaBOYHBIX MaTEePHANIOB, PAMOTHOE
HCTIOJIb30BAHUE U3yYEHHOTO
MOHSATUITHOTO anmapara Kypca XUMHH C
HCTIONF30BaHUEM IIIAHA, OTIOPHBIX
CJIOB, alTOPUTMa.

Pa3nen 3. [lepuoguyecknii 3axon u [lepuoanyeckas cucrema xumuyeckux djiementos JI. . Menneneena.
Ctpoenne aToM0OB. XUMH4YeCKasi CBsi3b. OKUCINTEbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)

Tema 8. [lepuoanyeckmii
3akoH u Ilepuoauyeckas
CHCTeMa XHUMHYECKUX
3/71eMEeHTOB

. . MeHnpaesne-eBa.
Ctpoenne aToma (7 4)

INepBblie MOMBITKN KIACCU(PHUKAMN XHMHUIECKHX
aneMeHToB. [IoHsATHE O TpyMITaX CXOTHBIX
3NIEMEHTOB (IIETOYHbIE U IET0YHO3EMETbHBIE
METaJlTbI, FaJIOTCHBI, HHEPTHBIE Ta3bl).
*JJIeMeHTBI, KOTOpBIE 00pa3yIoT

amM(oTepHBIE OKCHJIBI U TUAPOKCUIBL. *
[lepuoaunueckuit 3axoH u Ilepuonu-ueckas cucrema
xuMu4eckux 3reMentoB 1. M. Menpeneena.
[lepuonsl, rpynnsl, noArpynnsl. OU3NYECKUi
CMBICT IOPSAKOBOTO HOMEpA JIeMeHTa, HOMEPOB
MIEPHO/Ia U TPYIIIHL.

Crpoenne atoMoB. COCTaB aTOMHEIX SIIEP.
*30TONBL * DnekTpoHbl. CTPOSHHE IEKTPOHHBIX
0005109eK aTOMOB NEpBBIX 20 XUMUYECKHX
aneMeHToB [lepnoandeckoii cucTeMsl

JI. 1. Menneneena.

XapaKTeprucTUKa XUMHIECKOTO 3JIEMEHTA 0 €r0
nosio>xeHuro B [lepuoandeckoii cucreme

JI. 1. Menneneesa.

*3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB 2JIEMEHTOB
MaJIbIX IIEPUOIOB U TJIaBHBIX ITOJITPYIII B
3aBHCHUMOCTH OT aTOMHOTO (IIOPSIIKOBOTO)
HOMepa.*

*3nauenue [lepnoauyeckoro 3akoHa

u Ilepuonnyeckoi CUCTEMBI XUMHUECKUX
JJIEMEHTOB IS Pa3BUTHS HAYKH U MPAKTHUKH.
J. 1. MenneneeB — y4€Hblil, eaaror u
rpaxgaHuH.*

JeMoHcTpauuu

KopotkoneproaHas u JUTMHHONEPUOUTHAS (POPMBI
nepHO)IH‘[eCKOﬁ CHUCTEMbI XUMHUYCCKUX DJICMCHTOB
J. 1. Menneneena.

O3HakoMJICHHE C 00pa3liaMu METalIoB

Y HEMETAaJUIOB.

JlaGopaTopHble H IPaKTHYecKHe PaboThI
JlaGopaTOpHBI ONBIT:

B3aumozeiicTBre ruipoKkcraa IIMHKA C PACTBOPAMU
KHCIIOT U IIeIo4YeH

29

PackpbIBaTh CMBICI MEPHOAUIECKOTO

3aKOHa IIOJ PYKOBOACTBOM II€arora.

[lonumarts cyuiecTBoBaHuE

MIEPUOTUYECKON 3aBUCUMOCTH
CBOMCTB XUMHYECKHX DJICMEHTOB
(M3MeHeHHe pagnycoB aTOMOB U
ANEKTPOOTPUIIATEIILHOCTH) H UX
COEIMHEHUHN OT IOJI0KEHHS B
MIEPUOINYECKON CUCTEME U CTPOCHHS
aToMa C UCIIOJb30BaHUEM CXEM U
Ta0IuII.

VYcTaHaBIMBaTh CBSI3b MEXKIY

TIOJIO’)KEHUEM JJIEMEHTa B
MEPUOAUUECKON CUCTEME U
CTPOEHHEM €ro aToMa (COCTaB U
3apsa sapa, oduee Yucio
9JIEKTPOHOB U pacIpe/ieIeHUe UX 0
AJIEKTPOHHBIM CIIOSIM) IO 00pasIry.

ITporHo3upoBaTh XapakTep N3MEHEHHUS

CBOWCTB 3JIEMEHTOB M UX COCIMHCHUN
10 TPYIIaM U epUuoiaM
[lepuoauueckoil cuCTeEMBbI ¢
ITOMOIIIBIO TIEIarora.
Xapakrepu3oBaTh XUMHYECKHE
JJIEMEHTHI TIEPBBIX TPEX EPHOIOB,
KaJInsl, KaJIbIHUS 110 UX MTOJIOKEHUIO

B Ilepuoanueckoii cucreme

J1. 1. Menneneena.

CrnienoBath npaBuiaM 0e30MacHON

paboThI B mabopaTopuu mpu
HCIIOJIb30BaHUH XUMUUECKOH TTOCY JIbI
1 000pyOBaHNUS O] KOHTPOJIEM
nesarora.

BricTpanBaTh pa3BEpHYyTHIC

IMCbMEHHBIE U YCTHBIE OTBETHI C
OTOpoii Ha HH(OPMAIIHIO 13
yueOHUKA M CIPABOYHBIX
MaTepHaJioB, TPaMOTHO MCIOJIb30BaTh
U3y4EHHbIN MOHATUHHEBIN anmapat
Kypca XUMUH 110CJIE
CTPYKTYPUPOBaHHMs MaTepUana C
HCIO/Ib30BaHUEM KIIMILIE.

Hcnons3oBaTh IIpY BBIITOJIHEHU A

y4eOHBIX 3aJaHUi TEKCThI yueOHUKA
Mocye CTPYKTYPHPOBAHHS
Marepuaia, CpaBo4YHbIe MaTepUaIbl
(ITepuopndeckyro cucTemMmy
XUMHYECKuX 3reMenToB 1. U.
Menpeneepa, TabIHILy
PacTBOPUMOCTH KUCIIOT, OCHOBAaHHH 1
coJielt B BOJIE, DJIEKTPOXUMHUUECKUN
PAI HANIPSKEHUH METaJlIoB).

Hcnonp3oBaTh IIpU BBINIOJITHEHUU

yueOHBIX 3aJaHui U B IpoLiecce
UCCIIEIOBATENBCKOM IEATEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy
XMMHYECKOTO COJIEPKaHUs,
CIIPAaBOYHbBIC MATEPHAIIBI, PECYPCHI



Tema 9. Xumnueckasi CBSi3b.
OKHCJIUTEIbHO-
BOCCTAHOBHTEJIbHbIE
peakuuu

(8 4)

*JeKTPOOTPHULATEIBHOCTh* aTOMOB XMMHUYECKUX
JJIEMEHTOB.

Xumudeckasi CBsI3b (MOHHas!, KOBAJICHTHAs OJLSIPHAST
1 KOBAJICHTHAs HETIOJISIPHAS).

CrerneHb OKHUCIICHUSL.
OKHUCIUTETbHO-BOCCTAHOBUTEIBHbIC PEaKIIUK
(OBP). [Iporiecchl OKUCICHHUS M BOCCTAHOBJICHHS.
OKHCIINTEIN U BOCCTAHOBUTEIH.

JdeMoHcTpanuu
OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU:
TOPEHHUE, PEAKIUH PA3IOKEHHS, COSANHEHHS
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HHuTepHeTa mox pykoBOJICTBOM
nearora

PackpsIBaTh CMBICT H3yTaeMBIX
MOHSTHIT O PYKOBOJCTBOM
negarora.

OmnpenensTs BUI XUMUIECKOH CBS3H
B COCJUHEHUH C UCIIOIb30BaHHEM
CXEM.

OnpenensTs CTENeHb OKUCICHUS
XMMMYECKOTO0 3IeMeHTa 1o hopmyiie
€ro COeIMHEHHS C HCI0JIb30BaHUEM
aNropuTMa.

OnpenemnsTs 371eMeHT (BEIeCTBO) —
OKHCIIUTEINb U SJIEMEHT (BEIECTBO)
— BOCCTaHOBHUTEJb.

OOBSACHITH CYIIHOCTH MPOIIECCOB
OKHCJICHUS U BOCCTAHOBJICHHSI.

CoCTaBIATh 3JIEKTPOHHBIN OaaHC ¢
Y4ETOM YMCIIa OTJAHHBIX M IIPHHITHIX
JJIEKTPOHOB.

CocTaBisITh ypaBHEHHUE OKHCIUTENBHO-
BOCCTaHOBHUTEIILHON PEAKIIH 110
aIrOpUTMY pa300pa OKUCIUTEIBHO-
BOCCTaHOBHUTEIJILHOW PEaKIUH.

Hcrnosb30Bath Py BEIOTHEHUH

Y4eOHBIX 3a/IaHUN TEKCThl YYeOHHKA
rocje CTPYKTypHpPOBaHUS MaTepuana,
CIIpaBOYHbBIE MATEPHAIIBI
(TIepHOINYECKYIO CHCTEMY XHMHUYECKUX
anemenToB J|. 1. Menneneena,
TaOIHIly pacTBOPUMOCTH KHCIIOT,
OCHOBAHHH H COJICH B BOJIE,
3NEKTPOXUMHUYECKUN Pl HATIPSHKEHUI
METAJIIOB).



9 KJIIACC

(2 4 B Henemro, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

MpumepHble TeMbl,
pacKpbiBalowWwme faHHbIM
pasaen nporpammbl,

M KO/IMYECTBO 4acoB,
OTBOAMMOE Ha UX
usyyeHue

OcHoBHOe cogepiKaHue

OCHOBHbIE BUAbI AEATENbHOCTU
obyuarowmxca

Paspeu 1. BemecTBo U xXuMH4YecKue peaknyu (17 1)

IloBTOpEeHUe U
yrJjy6jeHue 3HaHU A
OCHOBHBIX pa3/ieJioB
Kypca 8 ki1acca

(54)

[lepuoandeckuii 3akoH. [lepuouyeckas cuctemMa
XMMUYecKux 3yeMeHTOB /I. U. MeHngeneeBa. CTpoeHue
ATOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB
XUMHYECKHUX 3JIEMEHTOB [IepBbIX TPEX IEPUOJ0B, Kalns,
KaJsIbI[USI M UX

COeJIMHEHUH B COOTBETCTBHH C M0JIOXKEHHUEM 3JIEMEHTOB
B IEPHUOIUYECKON CUCTEME U CTPOEHHEM UX aTOMOB.
Knaccudukanus 1 HOMeHKJIaTypa HeOpraHUYeCKUX
BelleCcTB (MeX/AyHa-poAHasi U TPUBHAJbHASA).
XuMHYecKHe CBOMCTBA BEIllECTB, OTHOCSIIUXCS K
pa3J/IMYHBIM KJ1accaM HEOPraHU4YeCKHUX COeJUHEeHUH, UX
reHeTHUYecKas CBSI3b HEOPraHUYeCKHX BelleCTB.
CTpoeHue BelllecTBa: BUAbl XUMUYECKOM CBSI3U U TUIIbI
KPUCTAINYECKUX PELIETOK. *3aBUCHMOCTb CBOUCTB
BEIECTB OT UX CTPOEHUsL.*

JleMoHCcTpanuu

1. Mozies KpUCTa/VIMYeCKUX PEIIETOK HeOPraHUYecKrux
BEIllECTB.

2. KopoTkonepuoHasi ¥ AJMHHONEpUOoAHAsA GOPMBbI
[Teproanveckol CUCTEMbI XMMHUY€ECKHX 3JIEMEHTOB

. 1. MeHngeneeBa

XapakTepHu3oBaTb XMMUYeCKUe
3JIEMEHTBI IEePBBIX TPEX
Mepuo/0B, KalusA U KaJIbLHs [0
HX M0JIOKEHHIO
B [lepuoanyeckoii cuctemMe
. U. MeHzeneeBa c onopoi Ha
aJITOPUTM.

KnaccuduuupoBaTs U Ha3bIBaTh
HeopraHu4ecKue BelllecTBa
HU3Y4YEHHBIX KJIACCOB C ONOPOU
Ha cxeMy, TabaIuIy
pacTBOPUMOCTH.

OnucbIBaTh 061 e XUMUYECKHE
CBOMCTBA BellleCTB Pa3/IMYHbIX
KJIacCOB, TOATBEPKJATh
CBOWCTBA IpMMepaMHu
MOJIEKYJIAPHBIX yPaBHEHHUH
XUMHYECKHX peaKkL Uil ¢ onopoi
Ha CxeMy.

OnpefensiTb BUJA XUMHUUYECKOU
CBSI3U U THUI KPUCTA/TTYECKON
pelIéTKY BelllecTBa C OIOpPoH
Ha CxeMy.

[IporHo3upoBaTh CBOICTBA
BeI[eCTB B 3aBUCUMOCTH OT UX
CTpOeHHus nocJjie
npeiBapUTEIbHOIO pa3dopa.

BricTpauBaTh pa3BEépHyThle
NHCbMEHHBIE U YCTHbIE OTBETHI
c onopow Ha
WHpOpMaLMIO U3 y4eOHUKA U
CIPaBOYHbIX MaTepPHUAJIOB,
rpaMOTHO UCNOJIb30BATh
M3y4eHHbI MOHATHHHBINA
anmapar Kypca XMMHH.

HMcnonb3oBaTh NpHY BBINOJHEHUH
y4eOHbIX 3alaHUM U B IIpolecce
Hcclel0BaTeIbCKOM
JlesITeJIbHOCTHU HAay4YHO-
MONYJIAPHYIO JINTEPaTypy
XMUMHYECKOT0 CoJiep>KaHMs,
CIpaBOYHble MaTepHUalbl,
pecypcbl UHTepHeTa oz
PYKOBOJICTBOM Ilefiarora.
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Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHUYEeCKUX peaKI i
(44)

Knaccudukanus XuMuyecKuxX peakiiui no pasjuyHbIM
npu3HakaM (Mo YUCJIY U COCTABY Y4aCTBYIOLIUX B
peakiuu BellecTB, *1o TensoBoMy 3dpdekTy, no
HU3MEHEHUIO CTeNeHel OKUCIeHUs XUMUYEeCKUX
3JIEMEHTOB, 10 06PATUMOCTH, 10 YYACTHIO
KaTasu3aropa).*

*JK30- U IHAOTEPMHUYECKHE PeaKIIUH, TEPMOXHMHUYECKH e
ypaBHeHuA. [IoHATHE 0 CKOPOCTH XUMHUYECKOH peaKIuH.
[ToHATHE O FOMOTEHHBIX U ['eTEPOreHHbIX PeaKIHAX.
[ToHsiTHE 06 0GPATUMBIX

U HeoOpaTUMbIX XHMHUYECKUX peakuusx. [loHsTHe O
XMMHUYEeCKOM paBHOBeCHH. PaKTOPBbI, BJIHUAIIHE HA
CKOpPOCTb XMMHY€ECKOH peaKlMH U NOJI0KEHH e
XUMHMYECKOr0 paBHOBecHs.*
OKHCJIMTEbHO-BOCCTAHOBUTE/IbHBIE PeAKI[UH
(2/1eKTPOHHBIN 6aNaHC OKUCIUTENbHO-
BOCCTAHOBHUTEJBHOHN peakLuu).

JeMoHCcTpanuu

1. 3aBUCHUMOCTb CKOPOCTH XUMHUY€ECKOH peaKLuy OT
pasJ/InYHbIX PAKTOPOB.

2. Bo3zelicTBUe KaTaM3aTopa Ha CKOPOCTb XUMHUY€ECKOH
peakLH1H.

3. [Ilpumepbl HEOOPATUMBIX U 06PATUMBIX peaKLUH.

4. CMeleHH e paBHOBECHUS XUMUYECKOH pEaKLHH.

BoruucieHus
— KOJIMYECTBA BelleCTBa, 06'bEMa U MacChl peareHToB
WJIU IPOAYKTOB 10 ypPaBHEHUAM XMMHYECKUX peaKL Ui

PacKpbIBaThb CMbIC/ U3y4YaeMbIX
MOHATHUH U NPUMEHSATDb 3TH
NOHATHUSA NPU OMUCAHUU
CBOMCTB BeLIEeCTB U UX
npeBpaLieHUH.

KiaccuduuupoBaTh XMUMUYECKHE
peakLyH 10 pasJIn4HbIM
NpU3HAKaM.

YcTaHaBaIMBaTh 3aBUCUMOCTD
CKOPOCTH XMMHYECKOH
peakIuy OT Pa3JINYHbIX
$aKTOpOB M0/ pyKOBOACTBOM
yUUTeA.

[IporHo3MpPoOBaTh BO3MOXKHOCTH
MpOTeKaHUS XUMHUYECKUX
MpeBpaLeHNH B Pa3IMIHbIX
YCJIOBUSAX ITOCIE
npeiBapUTEeJbHON paGoThI.

Onpe/iesiTh OKUCIUTEND U
BoccTaHoBHTE b B OBP.

CocTaB/IATh 3/1IEKTPOHHBIN
GaJsIaHC peaKL M.

[Ipou3BOAUTH BHIYUCIEHHS 11O
XMUMUYECKUM YPAaBHEHUSM 110
aJTOPUTMY.

BricTpanBaTh pa3BépHyTbIE
NUCbMEHHbBIE U YCTHbIE OTBETHI
C onopoit Ha UHGoOpPMaLUI0 U3
y4eOHHUKA U CIPABOYHBIX
MaTepHasoB, PaMOTHO
KCI0JIb30BaTh U3Y4YeHHbIH
MOHATUHHBIN annapaT Kypca
XUMUH 10CJIE
npeJBapUTEJbHOTO
CTPYKTYypPHUPOBaHUA
MaTepHaJa.

Hcnosnb30BaTh NPU BbINOJIHEHUH

y4eOHbIX 33IaHUH U B IIpoIiecce
KCCIe0BaTEeNbCKOM
JlesITeJIbHOCTH HAay4YHO-
MOMYJISIPHYIO JINTEPATypPy
XUMUYECKOTO COZlepKaHuUS,
CIpaBOYHbIe MAaTEpPHUAIbI,
pecypchbl UHTepHeTa mocJie
KOHCYJIbTAL[MH C I1e/IaroroM.
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Tema 2.
JJIeKTPOJIUTHYeCKas
AUCCOLMaL M.
X¥MHYecKUue peaKuum B
pacTBopax

(84)

Teopus 3JIeKTPOTUTUYECKOU AUCCOLUALUU.
JJIEKTPOJIUTHI U HEJIEKTPOJIUTEL. KaTHOHBI, aHHOHBI.
*MexaHU3M JUCCOLMALNH BEIleCTB C Pa3JIMYHbIMU
BUJAMU XUMUYECKOU cBsI3U. CTeneHb AuMcconanuu.*
CuJibHBIEe U c1abble 3JEKTPOJIUTHI.

Peakuuu noHHOTr0 06MeHa, YCI0BHUS UX IPOTEKAHHUS.
HoHHbIe ypaBHEHHUS peaKIui.

XuMHYecKre CBOMCTBA KUCJIOT, OCHOBAaHUH U CoJield B
CBETe Mpe/iCTaBJIeHUH 00 3JIEKTPOJIMTUYECKON
Auccouuanuuu. Cpesa pactBopa. [loHsITHe 0 rHpoIU3e
coJsied.

KayecTBeHHble peaKI[MU HAa KATUOHBI

Y aHUOHBI : XJIOPUJ-, 6pOMUJ, HO3UJ-, CyJIbdaT-,
KapOOHAaT-, cUIMKaT-pocdaT- aHUOHBI, THAPOKCUJ-UOHBI
KaTHOHbI aMMOHHUSI, MarHUs, KaJblHsl, aJIOMUHUS,
»KeJsie3a 2+, 3+, IMHKA, MPUCYTCTBYIOIIKE B BOAHBIX
pacTBopax..

JeMoHCcTpanuu

JieKTpuYecKas NpoBOJUMOCTb PACTBOPOB BELIECTB;
JIBH)KEHME HOHOB B 3JIEKTPUYECKOM T0JIE.

OnbITH], UWVIIOCTPUPYIOIIYE IPU3HAKY TIPOTEKaHUA
peaknui HOHHOTr0 06MeHa.

OnbITHI 110 ONpe/ie/IEHHI0 CPpeibl B pacTBOpax coJsiei
(x10pua HaTpUs, KapGoHATa HATPUs, XJIOPU/iA LIMHKA).

JlabopaTopHble U IPpaKTHYECKHE

pa6oTsl

JlaGopaTOpHBIN OTBIT:

Ne8Peaknuu HOHHOTO 0OMeHa B pacTBOpax
3JIeKTpoIUTOB: cybdaTa Meau(ll)

Y 1EJI04YH, KapOOHaTa HaTPHUS U COJITHON KUCJIOTHI,
peakuus HeUTpau3aluu MeXX1y TUIPOKCU0M KaJus U
COJISTHOM KHCJIOTOH.

Ne9. KauecTBeHHble peaKkLuum Ha MOHbI B pacTBope.

[IpakTHyeckas pabora:
Ne 1. PelreHue akcrepuMeHTa/lbHBIX 3a/ja4 110 TEME.

BoruucieHus
— 110 ypaBHEHUSIM XUMUYECKUX PEAKIUI

PackpbIBaTh CMbICJI U3y4aeMbIX
MOHATUH, a TAKXKe CMBICJI
TEOPHHU 3JIEKTPOJUTHIECKOH
JHCCOLMALIUU C OIOPOH Ha
CXEeMBI.

OGBACHATb NPUYHUHBI
3JIEKTPOINIPOBOJ-

HOCTH BOJHBIX PaCTBOPOB C
MOMOLIbIO Nefiarora.

CocTaBJIAATh ypaBHEHUS
JMCCOLMALNH KUCIIOT,
eJI09€eH U CoJIeH, TOJIHbIE
Y COKpaLléHHble HOHHbIE
ypaBHeHUs] XUMHUYeCKUX
peakLuii HOHHOTO O6MeHa.

[l1aHUpOBATh U OCYLIECTBJIATH
Ha NpaKTHKe XUMHUYeCKHe
3KCIIepUMEeHTBI, IPOBOAUTH
HabJIl0jeHus, JieJlaTb BbIBOAbI
0 pe3yJibTaTaM 3KCIepUMeHTa
rnocJie npeJBapuTeJabHON
paboTHI.

CnenoBaTh NpaBUJIaM
6e30macHoOi paboThl B
JlabopaTopyUu NpH
HCI0JIb30BaHUU XMMHYECKOU
MOCyAbl U 060py0BaHUS O
KOHTpOJIeM Nefarora.

[Ipor3BOANUTE BBIYHCIEHHUS 1O
XUMHYECKHUM yPaBHEHUSIM.

BeicTpauBaTh pa3BEépHyThIe
MHACbMEHHBIE U YCTHbIE OTBETHI
C onopoit Ha UH$OPMaLUIO U3
y4yebHHKA U CIPaBOYHBIX
MaTepHasoB, [PaMOTHO
KCI0/1Ib30BaTh U3y4eHHBIN
MOHSTUHHBIN annmapaT Kypca
XUMUHU NI0CJIe
npeJBapUTESbHOTO
CTPYKTYPHUPOBaHUSA
MaTepHasa.

HMcnonb3oBaTh NpHY BbIIOJHEHUU
y4eOHBIX 33JaHUH U B Ipo1iecce
HCC/el0BaTe/IbCKON
JlesITeJIbHOCTH Hay4HO-
MONYJIIPHYIO JIUTEPaTypy
XUMHYECKOT0 COJleprKaHMus,
CIIpaBOYHbIE MaTepHUaIbI,
pecypcel UHTepHeTa nmociie
KOHCYJIbTAllMH C IelaroroMm.

Paspeu 2. HemeTasibl U MX coeAUHEHUs (24 1)
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Tema 3. O6mas
XapaKTepHUCTHKa
XMMHUYECKHUX 3JIEMEHTOB
VIIA-rpynnsl. I'asioreHst
(44)

06111as XapaKTepUCTUKA rajoreHoB. 0CO6eHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs
HUX CTeleHHu oKuceHus. CTpoeHre U GpuU3NUecKue
CBOMCTBA IPOCTBIX BELECTB — raJIOTeHOB. XUMHUYECKH e
CBOMCTBA Ha IpUMepe XJiopa (B3auMoielCTBHE C
MeTa/UIaMy, HeMeTa/ulaMU (BOJOPOIOM U
KucjaopoioM),*mesnodamu*). XnmopoBogopo/. CossiHast
KHMCJIOTA, XMMHY€ECKHe CBOMCTBa, *nosyyeHue®,
npuMeHeHue. KauecTBeHHbIe peaKLM1 Ha rajJoreHus-
HOHBI. */leficTBUE XJI0pa U XJIOPOBO/IOPO/ia HA OPraHU3M
yesioBeKa.* BaxkHeHLIe XJI0pU/Ibl U UX HAXOXKJEHUE B
npUpoJe.

JeMoHCTpanuu
BuzseoMaTepuasbl: rajioreHbl U UX COeJUHEHUSI.
06pasLbl XJI0PUJOB.

JlaGopaTopHbIe U IPaKTU4YeCKHe PaGoThI
JlabopaTOpHBIN OMBIT:

Pacno3snaBaHue XJ10pHUA-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [TosryyeHue CONITHON KUCIOThI, U3yYeHue eé
CBOMCTB.

BoruucieHus
10 ypaBHEHUSIM XUMHYECKUX peaKL UK.

O6BSACHATD 00ILME
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB HEMETAJLJIOB U UX
coeIMHEHUH B peJiesiax MaJlbIX
NEPUO/IOB U TJIaBHBIX MO IPYIII
[lepuoanyecKoi cUCTEMbI
XUMHYECKHX 3JIEMEHTOB
C y4€TOM CTPOEHHS UX AaTOMOB C
HCII0JIb30BAHUEM CXEMBI.

XapaKTepu3oBaTb pU3NYECKUE U
XUMH4YeCKHe CBOMCTBA NPOCTHIX
BellleCTB IaJIoreHoB (Ha
npUMepe XJ10pa) U CJIOXKHbBIX
BelleCcTB (XJIOPOBOJOPO/a,
XJIOpUZiA HATPHs ), CIIOCOOBI UX
MoJIy4eHHs], IPUMEHEHNe U
3Ha4eHHMe B IPUPOJie U U3HU
YyeJsIOBeKa IocJie
CTPYKTYypUPOBAHUSA
MaTepHasa.

OnpeznensiTe raJOreHU/-HOHBI B
pacTBOpe C UCMOJIb30BaHUEM
TabuLbl "XapaKTepHble
peaKLy Ha aHUOHBI".

[I1aHMpOBaTh U OCYILECTBIATD HA
NPaKTHKe XUMUYEeCKHe
3KCNEePUMEHTBI, TIPOBOJUTD
Ha6JII0/IeHUS, [1e/1aTh BbIBObI
0 pe3yJIbTaTaM 3KCIEPUMEHTA
MocJie npeABapUTebHON
paboThI.

Tema 4. O6mas
XapaKTepUCTHUKa
XMMHUYECKHUX 3JIEMEHTOB
VIA-rpynmnbl. Cepa u eé
coeauHeHus (5 4)

0611as xapaKTepUCTHKA 3/1eMeHTOB VIA-rpynmnsl.
Oco6eHHOCTH CTPOEHHS] aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /IS HUX CTeNeHU OKucaeHus. CTpoeHue U
¢dusuveckre CBOMCTBA NPOCTHIX BELECTB — KUCJI0POJAA U
cepsl.

AnnoTrponHble MogUPUKALUK KHCI0POJA U CEPBI.
XrvMHYecKHe CBOWCTBA cepbl. B3aumogeicTBue ¢
HeMeTaJIJIaMH1 - BOJIOPO/IOM U KMCJIOPOJIOM, META/IJIAMH,
KOHI|€HTPUPOBAHHBIMU a30THOM U CEPHOU KHUCJIOTAMM.
CepoBoJiopoJ, cTpoeHue, PU3NUEeCKUe

O6BACHATH 061LHe
3aKOHOMEPHOCTH B U3BMEHEHUH
CBOMCTB 3/71eMeHTOB VIA-
IPYNIbI U UX COEIMHEHUH
C Y4ETOM CTPOEHUA UX aTOMOB
c omnopoii Ha cxeMy "U3MeHeHHe
pajuycoB B moArpymmnax”.

XapaKTepHu30BaTb pU3nYECKHE
U XUMHUYECKHUE CBOUCTBA
MPOCTOr0 BeLleCTBa Cephl U eé
coeHeHUH (cepoBOAOPOAA,
OKCH/IOB Cepbl, CEpHOU
KHUCJIOTBI, CyJIbPATOB), CIOCOOBI
UX
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Y XUMHUYECKHUE CBOUCTBA (KUCJIOTHbIE U

BOCCTAaHOBHTebHbIE). OKCU/BI Cepbl KaK MpeACTaBUTENN

KHMCJIOTHBIX OKCHZ0B. CepHas KHUC/I0Ta, PUsndeckue
Y XMMHUYeCcKHe CBOHCTBA (00LIMe KaK Npe/iCTaBUTe s
KJ1acca KUCIOT U *cnenuduyeckue™), npuMeHeHue.
CepHuUCTas KUCJAOTA.

*XHMHYecKke peakLuy, Jexallie B OCHOBe

NMPOMBIIIJIEHHOTO croco6a IoJIiy4€eHUusa cepHoﬁ KHUCJIOTBI.

Annapatsl ¥ IpoTeKalie B HUX MPOLLECCH

(Ha mpuMepe MpOX3BOACTBA CEPHOUM KUCIOTHI).*

CoJiu CepHOM KUCJIOTBI, KQueCTBeHHAasd peaKlus Ha
cysibdaT-HoH.

HaxoxzeHue cepbl U eé coeJUHEHUH B IPUPOJIE.
*XrMHYecKoe 3arpsis3HeHNe OKpY»KaloLel cpe/ibl
COeJMHEHUSIMH cepbl (KUCIO0THBIE 0K/, 3arpsi3HeHNe
BO3/lyXa ¥ BOJIOEMOB), CIOCO6BI €ro MpeoTBpalleH s .*

JeMoHcTpanuu

Kosnexkuuu (BuzeomaTepHuasbl): cepa v eé coeJUHEeHMUSI.

O6yraMBaHHUe caxapa oA AeicTBUEM
KOHII€HTPUPOBAHHOH CEPHOM KHUCJIOTHI.

JlaGopaTopHbIe U IpaKTU4YeCKHUe PaGoThl
JlabopaTopHbI€ ONBITHI:

OGHapy»xeHHe CyJIbPaT-NOHOB.

BzauMogelicTBUe pa3baBieHHOM CepHON KUCJIOThI €
LIMHKOM. BbruyncieHus

0 YpaBHEHUSIM XMMUUYECKUX peaKIUN

MoJly4eHusl, ipUMeHeHHe U
3Ha4yeHHe B IPUPOJE U )KU3HU
YeJIOBeKa € OTIOpOH Ha CXeMy U
TJIaH.

OnpezensaTb HaJU4uKe CyAbQaT-
HMOHOB B pacTBope.

O6BACHATD CYLIHOCTD
3KOJIOTMYECKHUX NPO6IIeM,
CBSI3aHHBIX C IepepaboTKON
coeJlMHEHUH cepbl ITOCJIe
CTPYKTYPUPOBAHUSA
MaTepHasa.

[I1aHnpoBaTh U OCYIIEeCTBJIATD HA
MpaKTHKe XUMHUYecK1e
3KCIIepUMEHThI, TPOBOJUTh
HaOJII0/IeHus, 1eJ1aTh BHIBOAbBI
M0 pe3yJ/ibTaTaM 3KCIIepUMeHTa.

CnenoBaTh NpaBUJIaM
6e3o0macHoOi paboThl B
JlabopaTopuu NpU
HCI0JIb30BAaHUU XUMHYECKON
nocy/ibl U 060py/JOBaHUSA MO/
PYKOBOACTBOM Ilefiarora.

[IpoH3BOANUTE BBIYHCIEHHUS 1O
XUMHYECKHUM ypaBHEHUSIM 110
aJTOPUTMY.

Hcnonb3oBaTh NpHY BBINOJHEHUH
y4eOHbIX 33JaHUH TEKCThI
y4eOHHUKa, CIPaBOYHbIE
MaTtepuassl ([leproanyeckyro
CHUCTeMY XMMHUYeCKHUX
aneMeHTOB /|. U. MeHjesieeBa,
Ta6JIMLy paCTBOPUMOCTHU
KHUCJIOT, OCHOBAaHUMU U coJieit
B BO/I€, 3JIEKTPOXUMHUYECKU I
psAJ| HaNpsDKEeHUH MeTaslioB).

Hcnonb3oBaTh NPHY BbINOJHEHUU
y4e6HBIX 3aJJaHUH U B IIpoliecce
HCCJIel0BaTeTbCKON
JleITeIbHOCTH HAay4YHO-
MOMYJIAPHYIO INTepaTypy
XUMUYECKOT0 COJlepKaHus,
CIpaBOYHbIE MaTepHaJIbl,
pecypcel MHTepHeTa nocie
KOHCYJ/IbTAlWH C 1eJaroroM
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Tema 5. O6mas
XapaKTepUCTUKa
XMMHUYECKHUX 3JIEMEHTOB
VA-rpynmnsl. A3or,
docdop n ux
coeAHEeHU

(74)

06111as XapaKTepUCTHUKA 3JIEMEHTOB VA-rpymIibl.
Oco6GEeHHOCTH CTPOEHHS] aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JIJI1 HUX CTelleHHU OKUCJIeHUs.

Asor, pacnpocTpaHeHye B NpUpoze, GU3NYecKue U
XUMHYEeCKHe CBoHcTBa. KpyroBopoT a3oTa B IpUpoJe.
AMMuaKk, ero pu3nUecKre U XUMUYECKUE CBONCTBA,
noJiydyeHue u npuMeHenue. CoJiu aMMOHUS, UX
dusnyecKre 1 XUMHYECKHEe CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakljusi HAa MOHbI aMMOHHS.

A3oTHas KHUCI0Ta, eé GU3nUecKre U XUMHYECKH e
cBOMCTBA (06IMe KaK MPe/iCTaBUTe A KIacca KUCIOT U
*cegududeckue*). *AzoTucrast KUCJIOTA.
Hcnosib30BaHMe HUTPATOB U COJIEH aMMOHHS B Ka4eCTBe
MUHepalbHbIX YL0OpEeHU.*

XUMHYECKOE 3arpsi3HEHHE OKPY’KaIOIel Cpe/ibl
coeiMHEHUsIMU a30Ta (KUCJIOTHBIE JJOXKAH, 3arpsi3HeHHe
BO3/lyXa, I04YBbI U BOA0OEMOB).

®ocdop, *amnorponHeie MogubuKanuu pocdopa*,
bu3MYecKre U XUMUYECKHE CBOMCTBA.

Oxkcug ocdopa(V) 1 pocdopnas kucaoTa, pusnyeckue
Y XMMUYecKue CBOHCTBa, *nosyyeHre.* *KauecTBeHHas
peakuus Ha pochaT-uOHBL*

*Hcnosib3oBanue ¢pochaToB B Ka4eCTBE MUHEPAbHbIX
yA00peHU.* 3arpsisHeHHe IPUPOJHbBIX BOJJOEMOB
docoaramu.

JleMoHCcTpanuu

Kosneknuu: pocdop 1 ux coegriHeHus.
B3aumMogelicTBre KOHLIEHTPUPOBAaHHOW a30THOU
KHCJIOTBI C MeJIbIO0.

JlabopaTopHble U IPaKTH4YeCKHE PaGoThbl
JlaGopaTopHbI€ ONBITHI:

1. BzaauMoeicTBHE cOoJield aMMOHUS C IIEJ0YBIO0.

2. 03HaKoMJIeHHEe ¢ 06pa3jaMHy a30THBIX U GocHOpHBIX
yA,00peHuU.

[IpakTHyeckas paboTa:

Ne 10. [TosryyeHne aMMHUaKa, U3y4eHHe ero CBOMCTB.

BeruucieHus
10 ypaBHEHUSIM XUMUYECKUX peaKLui

O6BACHATH 06LHe
3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB 3/1eMeHTOB VA-
IPYHIBI U UX COEJUHEHHUH C
Y4ETOM CTPOEHHUS UX AaTOMOB.

XapakTepu3oBaTb pU3HUECKHE U
XUMH4YeCKHe CBOHCTBA NPOCTHIX
BelleCcTB a30Ta U pochopa u ux
coelMHEHUH (aMMHaKa, coyieit
aMMOHHUs, a30THOH KUCJIOTHI,
HUTPaATOB, okcuaa ¢ocpopa(V)
1 GochOPHOI KHUCIOTHI,
docdaToB), ciocobb! UX
MoJIy4eHHs, HPUMEHEHHE U
3HAYEHHUeE B IPUPOJIE U KU3HU
YyeJsioBeKa C UCMOJIb30BaHUEM
CXEMBI.

OnpezensiTb NOHbI aMMOHHUS U
docdaT-uoHEI B pacTBope C
KUCIO0JIb30BaHHWEM TabJIULbI
"XapakTepHble peaKI[M1 Ha
KaTHOHBI U aHUOHBI".

OOGBSACHSATD CYIIHOCTD
3KO0JIOTUYECKHUX PObJIeM,
CBSI3aHHBIX C HAX0XK/IEHHEM
coeZIlMHeHWH a3oTa U pocdopa
B OKpY»Kalollleli cpejie.

[l1aHUPOBATh U OCYLIECTBJSATD
Ha NpaKTUKe XUMUYeCKHe
3KCIIEpUMEHTBI, TPOBOAUTD
HabJII0IeH s, [1eJIaTh BbIBO/IbI
Mo pe3yJibTaTaM
3KCIlepU-MEeHTa.

CsienoBaTh NpaBUjIaM
6e3onacHOM paboThI B
JlabopaTopuu Npu
HCM0JIb30BaHUU XUMHYECKOU
MoCy/ibl U 000pyZ0BaHUS.

[IpoU3BOANUTH BBIYUCIEHHUS 10
XUMHYECKUM yPaBHEHUSIM.

HWcnosb30BaTh NpY BBIIOJHEHUH
y4eOHbIX 33JaHUH TEKCThI
y4eb6HHUKa, CIpaBOYHbIE
MaTepuasbl (IepUOANYECKYIO
CUCTEMY XUMUYECKHX
aneMeHTOB /|. U. MeHesieeBa,
TaGJIUIy PaCTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U COJIeH B
BO/I€, 3JIEKTPOXUMHUYECKUN Psif
HanpsKeHUH MeTaJlyioB).

Hcnosib30BaTh PU BbIMTOJTHEHUH

y4e6HBIX 33JJaHUH U B ITpolecce
Hccel0BaTeNbCKON
JlesITeJIbHOCTH Hay4HO-
MOMNYJISIPHYIO JINTEPATYPY
XMMHUYECKOT0 COZepKaHus,
CIpaBOYHble MaTepHalbl,
pecypcbl UHTepHeTa nocie
KOHCYJIbTALlUH C 1eZjaroroMm

Tema 6. 061asa
XapaKTepHuc-

THKa XUMHU4YEeCKHX
371eMeHTOB IVA-rpynnsl.
Yryepoa ¥ KpeMHMI U
HX CoeJMHEeHHUs

(84)

Yriiepoz, a/uloTponHble MOAMUKALUY TpadUT, aamas.
BsauMogelicTBUe C MeTal/aMH, HeMeTalJlaMH,
KOHI|€HTPUPOBAHHBIMU a30THOM U CEPHOU KHUCJIOTAMH,
pacnpocTpaHeHHe B IpUpoJie, PU3NvecKue 1
XUMHYecKue cBoicTBa. Axcopbuus. Kpyrosopot
yrjepoja B IpUpoje.

OKcuzpl yriaepoja, ux GUandecKue U XUMUYEeCKUe
CBOMCTBA, UX JIeICTBHE HA )KUBble OPTaHU3MBbI,

O6bsACHATH 06OLHE
3aKOHOMEPHOCTH B U3MEHEeHU U
CBOMCTB 3JieMeHTOB IVA-
IPYIIIbI U UX COETUHEHUI
C Y4ETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb puU3HUeCcKUe
U XUMHYECKHE CBOMCTBA
MPOCTHIX BEILeCTB yIrjaepoa u
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MoJIy4YeHHe U IpUMeHeHHe. *IK0oJIOTHIeCKUe MPOO6IeMbl,
CBSI3aHHBIE C OKcUJIoM yriepoaa(lV); runoresa
r7106aJIbHOTO NOTEMNJIeHUs KJIMMaTa; HapHUKOBBIH
adoexrt.*

YroJsibHasi KUCJIOTa U €€ COJIH, UX GU3UUECKUE U
XUMHYECKHEe CBOUCTBA, II0JIy4eHHe U IPUMEHEHHE.
KayecTBeHHas peakiys Ha KApOOHAT-MOHBL
*[lepBoHayYa/IbHbIE NOHATUA 06 OpraHUYeCKUX
BellleCTBaX KaK 0 COeIMHEHUX yrjieposa: 0COGeHHOCTH
cocTaBa U cTpoeHHusl. [IoHsITHE 0 GUOJIOTHYECKU BaXKHBIX
Bell[eCTBaxX: )KUPax, 6esIKax, yriaeBogax. MaTepranbHoe
eZIJMHCTBO OPTaHUYEeCKUX U HEOPraHU4eCKUX
coeJMHEeHHI.*

*KpeMHUH, ero pusnyeckue U XMMHU4YecKue cBoicTBa (Ha
npuMepe B3aUMOJIeMCTBHUS C MeTalJlaMU U
HeMeTa/UIaMH), ToJIy4eHue U IPUMeHEeHYe B
3JIEKTPOHHUKE.*

*CoelMHEeHMs KpeMHHUs B npupoge. O6mue
npejcTaByieHUs 06 okcuze kpeMHusi(IV) 1 KpeMHUEBOH
kucaoTe. CUIMKAThI, UX UCII0JIb30BAHUE B OBITY,
MeJHUIMHE, TPOMBILIJIEHHOCTH. BaxkHel e
CTPOUTEJIbHbIE MAaTepHaJ/Ibl: KEPAMUKA, CTEKJIO, [IEMEHT,
6eTOH, KeJ1e306eToH. [Ipo6yieMbl 6€30MaCHOT0
HCI0JIb30BaHUS CTPOUTEJIbHBIX MaTEPHAJIOB B
[MOBCEHEBHOM XHU3HU.*

JleMoHCcTpanuu

Mopenu KpUCTa/JIMYECKUX PEeLIETOK ajiMas3a, rpaduTa,
MoOJIeKyJibl pyJinepeHa.

Apncop6uus pacTBOPEHHBIX BellleCTB aKTUBUPOBAaHHBIM
yrJiém. [IpotuBoras.

BrzeomaTepuasel: CHIMKaTHAsA MPOMBIILIEHHOCTD.
Mogeu MoJieKy./1 OpraHM4eCKHX BelecTB.

JlaGopaTopHble U MpaKTUYeCcKUe paGoThl
JlabopaTOpHBIN ONBIT:

KauyecTBeHHas peakijusi Ha KapbOHAT-HOH.
[IpakTHyeckre paboTHI:

Ne 11. [TosrydeHMe yT/IeKUCIOTO Ta3a U U3y4eHHe ero
cBoicTB. KauecTBeHHast peakKiys Ha KAp6OHAT-HOH.
Ne 12. PeuteHure 3KcriepuMeHTa/IbHbBIX 3a/ja4 10 TEMe
«HemeTasb».

BoruucieHus

110 ypaBHEHUSAM XMMUYECKUX peaKLUH, eciu OJJUH U3
peareHTOB JlaH B BU/Jle BOLHOI'0 pacTBOpa C U3BECTHOU
MacCOBOM J0JIeH.

KpPEMHHUS U UX COeIMHEHUH
(oKCcu/I0B yrJiepoJa, yroJbHOH
KHUCJIOTBI, KApOOHATOB, OKCHU/IA
KpeMHUs1, KpeMHHEeBOH
KHCJIOTBI, CUJIMKATOB), CIOCO6DI
UX MOJIy4YeHHs], TIPUMeHeHHe

Y 3HaYeHHe B IPUPO/Jie U
»KU3HU YeJIOBEeKa.

OnpeznensiTb KapOOHAT- U
CUJIUKAT-

HOHBI B paCTBODe.

OOGBSACHATD CYIIHOCTD
3KOJIOTUYECKUX MTPobJieM,
CBSI3aHHBIX C HAX0XK/IeHHEM
yTJIEKHCIIOrO rasa B
OKpy»Kalolel cpeze.

WnmocTpupoBaTh B3aUMOCBSI3b
HeOpraHWYecKUX CoeMHEeHUH
yrJiepo/ia U OpraHu4ecKux
BeIl[eCTB [0/i PyKOBOJCTBOM
yuuTess.

[l1aHMpOBaTh U OCYIIECTBJSATh
Ha IPaKTUKe XUMHUYeCcK1e
3KCIIepPUMEHThI, IPOBOJUTh
HabJII0IeHus, AeJilaTh BbIBO/IbI
10 pe3yJIbTaTaM 3KCIIepUMeHTa
MOCJIe IPe/iBapUTENbHOM
paboThL.

CiienoBaTh NpaBUjIaM
6e3omacHOM paboThI B
JlabopaTopuu Npu
HCI0JIb30BaHUU XUMHYECKOU
MoCy/ibl U 000pyZ0BaHHUS.

Hcnosb30BaTh NP BBIIOJHEHUH
y4e6HBIX 3a/JaHUH TEKCThI
y4e6HUKa, CIPaBOYHbIE
MaTtepuasbl ([lepuoanydeckyro
CUCTEMY XMMUYECKUX
asemeHTOB /I. U. MeH1eieeBa,
TabJINLy PaCTBOPUMOCTH
KHCJIOT, OCHOBaHUH U cosiel B
BO/I€, 3JIEKTPOXUMHUYECKUN Psif
Hanps>KeHUH MeTaslsIoB) nocjie
KOHCYJIbTAL[HH C I1e/laroroM.

Hcnosb30BaTh NpHY BBIIOJHEHUH
y4eOHbIX 3alaHUM U B IIpolecce
HCC/eI0BaTeIbCKON
JlesITeJIbHOCTHU HAay4YHO-
MONYJIIPHYIO JINTEPATYPY
XUMHYECKOT0 COJleprKaHMUs,
CIpaBOYHbIe MaTepHUAIbI,
pecypcbl UHTepHeTa nocje
KOHCYJIbTAL[MH C I1e1aroroM.

Pa3geu 3. MeTa/uibl U Ux coeauHenus (20 4)

Tema 7. O61iHue
CBOICTBa METaJI/IOB
(44)

06111as XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB —
MeTaJIJIOB Ha OCHOBAaHUH UX M0JIOXKEHUS B
[Teproanyeckol cucTeMe XUMHUYECKUX 3JIEMEHTOB

. . MeHpeneeBa u crpoeHust atoMoB. CTpoeHHe
MeTaJlJI0B. MeTa/sinyeckas CBA3b U MeTa/lJIn4yecKas
KpUCTa/INYeCcKasi pelléTKa. DJEKTPOXUMUYECKUM s,
HanpspDKeHUH MeTaioB. Pu3nyecKre U XUMUYECKHe
CBOMCTBA MeTaJLI0B. *O6111e crioco6bl MOTydeHUs
MeTaJlJI0B. [IoHATHE 0 KOPPO3UU METaJIJIOB U OCHOBHbIE
CHOCO6BI 3aLMThI OT KOppo3uH. Cr1aBsl (CTaslb, YyTYH,
JIOpaJIIOMUHUM, 6pOH3a), UX IPUMEHEHUE B OBITY U
MPOMBIIIJIEHHOCTH.*

JeMoHcTpanuu

PackpbIBaTb CMBICJT U3y4aeMbIX
MOHATUH U NPUMEHSATDb 3TU
MOHATHS IPU OMMCAHUH
CBOWCTB BeIlleCTB U UX
NpeBpaLieHUH.

O6BACHATH 06LHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIeMEHTOB-METAJIJIOB
Y UX COeIMHEHUH C y4ETOM
CTPOEHUsI UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE
MeTaJlJIOB, 001he U3NIECKUe
1 XMMHYEeCKHe CBOMCTBa
MEeTaJJIOB.
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O3HakoMJieHHe ¢ 06pa3ljaMy MeTaJIJIOB U CIIJIaBOB, UX
$U3NYECKUMHU CBOUCTBAMU.

Mojes KpUCTaIMYECKUX PeIIETOK METAJJIOB.
BuzseoMatepuasbl: KOppo3us METAJIIOB.

JlabopaTopHble U IPaKTHYeCKHE PaGoThI
JlabopaTOpHBIE ONbITHI:

OsHakoMJIeHHe ¢ 06pa3liaMH CIJIaBOB MeTaJlJIOB.
3aBUCUMOCTb CKOPOCTH PeaKIM1 MeTa/l/Ia C KHCIO0TOH OT
HPUPOJbI MeTaslIa.

BolruucieHus
— I10 ypaBHEHUSIM XUMUYECKUX PeaKLUH, eCIU OJJUH U3
peareHTOB COAEPKUT IPUMeECHU

XapakTepHu30BaTh 061I1e
CIOCO6BI ITOJTy4eHHsI METAJIOB
nocJie CTPyKTYypUPOBaHUS
MaTepHasa.

CnenoBaTb NpaBUJIaM
6e30macHoOi paboThl B
J1IabopaToOpUu NpU
KCI0JIb30BaHUU XUMHYECKON
nocy/ipl 1 060pyJ0BaHUS.

[Ipor3BOANUTE BBIUHCIEHHUS IO
XUMHYECKHUM YPaBHEHUSIM.

Hcnonb30BaTh NpH BBITOJHEHUH
y4eOHbIX 3a/JaHUH TEKCThI
yuebHHUKa, CIpaBOYHbIe
MaTtepuassl ([lepuoanyeckyro
CHUCTEMY XUMHUYECKUX
anemeHTOB /I. U. MeH1eieeBa,
Ta6JIMIy paCTBOPUMOCTHU
KHUCJIOT, OCHOBAaHUH U coJsiel B
BO/I€, 3JIEKTPOXUMUYECKUH DAL,
Hanps>KeHUH MeTaJlsoB).

HMcnonb3oBaTk NpH BBINOJHEHUH
y4eOHbIX 33IaHUM U B IIpolecce
HUCCe0BaTeNbCKOMN
JlesITeJIbHOCTH Hay4yHO-
MONYJIAPHYIO JINTEPATypy
XMMHYECKOT0 CoJleprKaHMs,
CIpaBOYHble MaTepHUalbl,
pecypcbl UHTepHeTa nocjie
NpeABapUTeJbHON
KOHCYJIbTALlUH C TefaroroM
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Tema 8. Baxkneimue
MeTaJLJIbl M UX
coeUHEeHMs

(16 4)

lesnounbie MeTasLbl. [losioxkeHue B [leproandeckoi
cucTeMe XUMHUYeCcKuXx 3yieMeHTOB /[I. U. MeHeneeBa,
cTpoeHUe aTOMOB. HaxoxeHue B Ipupo/e.
dusnyeckre U XUMUYECKUe CBOMCTBA (Ha NpuMepe
HaTpus U Kanus). OKCUAbl ¥ TUAPOKCU/bI HATPUS U
KaJus. [I[puMeHeHMe EeJ0YHbIX METAIIOB U UX
COeJIMHEHUH.

lllenouyHO3€eMeIbHbIE METAJLJIbl MATHUM U KaJlbLUH,
cTpoeHue aToMoB. [losioxkeHue B [lepuoguyeckoit
cUCcTeMe XUMU4YecKUXx 3yieMeHTOB /I. U. MeHeneeBa.
Haxoxnenue B mpupose. Pusnyeckrie U XUMUYECKHUE
cBOMCTBA. BaxkHel e coeAMHEHU Kaablus (OKCU,
TUAPOKCUS, cosin). *XKECTKOCTb BOABI U CIOCOGHI eé
ycTpaHeHUs.*

Anromunuii. [lonoxenue B [lepuoguveckoii cucteme
XMMHUYecKux asieMeHTOB /I. U. MeH/esieeBa, cTpoeHue
aToma. HaxoxaeHue B npupojie. Pusndeckue u
XUMHYeCcKHe CBOHCTBa. AMPOTEpHBIE CBOMCTBA OKCHU/A U
TUJIPOKCUAA.

XKeneso: cocras, cBoiicTBa u nosyveHue. [loyoxxeHue B
[leproanveckoy cucTeMe XMMUYECKUX 3JIEMEHTOB

J. U. MeHpeneeBa, ctpoeHue aTomMa. HaxoxeHue B
npupofe. Pusndeckre U XuMUUecKre cCBoMcTBa. OKCUBL,
TUJPOKCUABI U couid xxese3a(ll)

u xese3a(lll).

JleMoHCcTpanuu

BzauMogelicTBUe HAaTpUs € BOJOM.

OkpaumuBaHue JIaMeHH MOHAMU HAaTPUsI U KaJlHsl.
OkpaluuBaHue MJaMeH! HOHAMU KaJbIUSI.
B3aumojeiicTBre oKcU/ia KaJibIUs C BOLOM.
BusieoMmaTepuasbl: TOpeHHUE XeJie3a B KUCI0po/Jie U
XJIOpe.

JlaGopaTopHbIe U MpaKTU4YecKue paGoThl
JlaGopaTopHbIe OIbITHI:

O3HaKoMJIeHHe ¢ 06pasIaMy aJIFOMUHUS U ero CIJIaBOB.
AmMboTepHBIe CBOWCTBA 'MJPOKCHUA AJTIOMUHUS.
KayecTBeHHble peaKL[M1 Ha MOHBI JKeJle3a.
[IpakTHYyeckue paGoThI:

Ne 13. PelreHre akcriepuMeHTa/IbHBIX 33/ja4 110 TEMe
«MeTasnabi».

BoIuucieHUs
M0 YpaBHEHHUAM XHUMHUYECKUX PEaKIHH.

O6BACHATH 06LHe
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3/1eMEHTOB-MeTa/lJIOB
B IpyIINax U UX COeJUHEHUH C
y4€TOM CTPOEHHS UX aTOMOB.

XapakTepr30BaTh GU3UUECKHE U
XMMHYeCKHe CBOMCTBA TPOCTBIX
BeILleCTB MEeTaJJIOB U UX
coeiMHEHUH (OKCUOB,
TUJPOKCUJIOB, COJIEH) C OIIOPOH
Ha CXeMy, CIOCO6BI UX
NOJIy4yeHUs, IpUMeHEeHHe U
3Ha4YeHHe B IIPUPOJIe U )KU3HU
YeJIOBEKa.

Pacno3HaBaTh ¢ MOMOIIBIO
KauyeCTBEHHBIX PeaKLUH HOHBI
MeTaJlJIOB (MarHus, KaJablys,
JIIOMUHMS, LIMHKA, XKeJie3a (2+),
ese3a (3+), Mmefu (2+) ¢
KCII0JIb30BAaHUEM TaBJIULbI
"XapakTepHble peaKIiy Ha
KaTHOHBI".

[l1aHUpPOBATh U OCYLIECTBJISATh Ha
NPaKTHKE XUMUYECKHEe
3KCIIepUMEHTHI, TPOBOJUTh
HabJII0ieH N, [1e1aTh BBIBO/bI
10 pe3yJIbTaTaM 3KCIIepUMEHTA.

CiefoBaTh NpaBUIaM 6€30MacHOM
paboThl B 1a6OPATOPUU TPH
KCI0JIb30BAaHUHU XUMHYECKON
1OCyibl U 060PY/J0BaHUS.

[TpoM3BOAUTH BBIYMCJIEHHS 11O
XUMUYECKUM YPABHEHHUSIM.

BoicTparBaTh pa3BépHyThIe
NUCbMEHHbIE U YCTHbIE OTBETHI
c onopoil Ha nHopMaL o U3
y4eOHHMKA U CIPABOYHbBIX
MaTepHaJsoB, IPAMOTHO
HCII0JIb30BAaTh U3yYeHHBIN
MOHATUHHBIN annapaT Kypca
XUMUH.

Hcnonb30BaTh NPU BbINOJIHEHUH
y4eOHBIX 33IaHUH U B Ipoliecce
HcCIeloBaTeNbCKON
JleATeJIbHOCTH HayYHO-
NONYJISIPHYIO JINTEPATYPY
XMUMHUYECKOTO CO/lepIKaHuUs,
CIIpaBOYHbIE MaTepHUaIbI,
pecypcel HTepHeTa nocsie
npesBapUTEbHON
KOHCYJ/IbTAllUH C NIelarorom

Paszgen 4. XuMusa 1 oKpyxamomas cpeja (3 4)

Tema 9. BemiecTtBa u
MaTepuaJbl B )KU3HU
Yyesl0BeKa

(34)

*HoBble MaTepuasbl M TeXHOJIOTUH. BemecTBa 1
MaTepHasibl B IOBCeJHEBHOM XKU3HU YesloBeKa. XUMUSA U
3/l0poBbe. bezonacHoe ucnoJib30BaHKE BELECTB

Y XUMHYECKUX PeaKIUH B OBbITY.

[IpupoiHbIe HICTOYHUKH YTJIEBOJOPOLOB (YroJib,
NPUPOJHBIN ra3, HedTh), IPOAYKTHI UX TepepaboTKH, UX
pOJib B OGBITY U IPOMBILILJIEHHOCTH.

OCHOBBI 3K0JIOTUYECKOU IPAaMOTHOCTU. XUMHUYECKOE
3arpsisHeHU e OKpYXamwllel cpepl (mpeaesbHO
JlIONyCTHMas KoHneHTpanus Bemects — [1/1K).

Posib XMMUM B pellieHUH 3KOJOTMYeCKUX Po6JieM.*

XapaKTepH30BaTh POJIb XUMUHU
B Pa3JIMYHBIX chepax
NeaTeJbHOCTH JIIoIeH,
OCHOBHBIE Bell[eCTBa U
MaTepHaJibl, IpUMeHseMble B
YKU3HHU COBPEMEHHOT0
YyeJsioBeKa.

OGBSCHATD YCA0BUS
6€e30MaCcHOT0 MCI0JIb30BaHUsA
BelLleCTB U XUMHUYEeCKUX
peakLuil B ObITY.

AHanu3upoBaTh U KPUTHYECKU
olleHHBaTb HH}OpMaILHIo
0 BJINSIHUY NPOMBILIJIEHHOCTH,
CeJIbCKOI0 X035IHCTBa,
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TpaHCIOPTA U AP. HA COCTOSIHUE
OKpY>Kalolel cpespbl.

YMeTb oKa3blBaTh NEPBYIO
MOMOIb IPU XUMUYECKUX
02KOrax ¥ OTpaBJIEHHUSIX.

[IpyHUMaThb y4acTue B
06CyXAeHUH TPo6IeM
XMMHYECKOH U 3KOJIOTUYEeCKON
HalpaBJIEHHOCTH,
BBICKA3bIBaTb COGCTBEHHYIO
MO3HIMIO 110 TpoGJieMe U
NpejJaraTb BO3MOXHbIe IYTU
eé pelleHUs C OIOPOM Ha
nHboOpMaLUIo U3 yYeOHUKA U
CIpaBOYHbIE MaTepPHAJIbI,
pecypcbl UHTEpHEeTA.

[Ipu pa3paboTke paboyeil MporpaMMbl B TEMaTUYECKOM ILJIAHUPOBAHUU [J[OJDKHBI OBbITh YITEHBI BO3MOXHOCTU
HCII0JIb30BaHHUS 3JEKTPOHHBIX (IUPPOBBIX) 06pa30BaTENbHBIX PECYPCOB, SBISAIOIIUXC yYeOHO-METOJUYECKUMU
MaTepuajaMy (MyJbTUMeJUIHbIE TPOTPAMMBI, 3JIEKTPOHHbIE YY€OHUKH U 33JaYHUKH, 3JIEKTPOHHbIE OUOJIUOTEKH,
BUPTya/ibHble JIabOpPaTOPHMH, UIPOBbIE IMPOrpaMMbl, KOJIJIEKLUH LUPPOBBIX 06pa3oBaTe/bHBIX PecypcoB),
WCIOJIb3YeMBbIMU [IJI1 OOYyYeHHs] M BOCHUTAHHUs pPa3/MYHBIX TPYIN I[0Jb30BaTesel, NpeJCcTaBJeHHbIMU B
3JIeKTpoHHOM (1jMdpoBOM) BUJE U pealU3yIOIIUMU AujakTHieckue Bo3MoxkHocTU UKT, comepkaHue KOTOpBIX
COOTBETCTBYET 3aKOHOJATENIbCTBY 06 06pa3oBaHUH.

2-ii BApUaAHT
TEMATHUYECKOE INTAHUPOBAHUE

BTopoii BapuaHT npuMepHOro TEMaTUYECKOI0 MIIAHUPOBAHUS UCIIOIb3YETCS, €CIIN
oOyuatomuecs ¢ 3I1P nomydator oOpa3oBaHue B OTACIBHOM Kiacce. B jaHHOM BapuaHTe
IIPEAJIaracTCs:

- U3y4Y€HUE MaTeprana KpyrnHbIMU OJIOKaMH;

- omepexaroliee 00y4eHue;

- BO3MOKHOCTh TPUMEHEHUS 3HAHUN B Pa3IMYHbBIX YCIOBUSIX (IEPEHOC 3HAHUI 110
aHAJIOrUU OT OOIMX CBOMCTB Pa3IMYHBIX KJIACCOB BELIECTB K OOIIMUM U CIEHU(PUUIECKIM
CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMYMBAET JOJIO0 CaMOCTOSTEIbHOCTU
oOy4Yaronuxcst Npy U3y4YeHUU HOBBIX TEM.

CoOuronaercsi J1OruKa MU3y4EeHHs] BELIECTB — CBOMCTBA BEIIECTB ONPEIEISIOTCA
CTPOEHHUEM aTOMOB, 3JIEKTPOOTPULATEIBHOCTBIO, XUMUYECKON CBA3BIO U CTPYKTYpOM
BEILECTBA, B YACTHOCTHU, TUIIOM KpPUCTAJUIMYECKUX pemeTok. (Templ: cTpoeHue aroma,
CTPOEHHE BEUIECTBA, BAKHEWILME NPEACTABUTEIN IPOCTBIX W CIIOXKHBIX BEIIECTB,
XUMUYECKUE PEAKIIUN ).

W3meHeHune m1aHupOBaHUs 110 pa3esiaM U TEMAM COCTOUT B CIIETYIOLIEM:

- A3y4YEHUE OCHOBHBIX BOIIPOCOB HEOPraHMYECKOW XMMHUH OCYILIECTBIIETCS B &
KJ1acce, 0oJbllle BpEMEHH BBIIESAETCS Ha MpUMeHeHne 3HaHuii B 9 kiacce. M3 9 knacca
B 8-ii mepeHocsaTca Tembl: "OCHOBHBIE 3aKOHOMEPHOCTH XHMHUYECKHX peakluii",
"DIEKTPOIIUTHYECKAs TUCCOLMAINA. XMMUYECKUE PEAKIIUU B pacTBOpax';

- mepectaHoBKa TeMm, 9 kiacc: tema «Metame» nepen «Hemeraimamum», T.K.
oOyuatomuecs: ¢ 3I1P Oosbliie 3HAKOMBI ¢ METaJJIaMU U JIETYe XapaKTepU3yIOT UX IO
CBOMCTBAaM U IIPUMEHEHUIO;

- TIepepacHpesielieHUe COJIepKaHusl OJHUX TeM B Jpyrue (pacKpblBaeTcs Ha
KOHKPETHBIX IpuMepax Jpyrux Ttem). Tema "Xumus u oOkpyxkaromas cpena”
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PACKpBIBAETCA HAa KOHKPETHBIX IpHUMEpax B pasnenax "'MeTaibl U UX COCIUHEHUS',
"Hemeramnsl IV-VII rpynmn u ux coequnenus";

- o0beMHEeHNE TeM (J1aeT 0O0JIbIIE BO3MOXKHOCTEH JIJIs1 UCIIOIb30BaHUsI CPAaBHEHUS
— CX0J/ICTBa M oTiinuuii; Tema «Kucinopoa» u tema «Bomopon»);

- BeIIeNieHue oTAeNbHbIX TeM (Tema «IlepBoHauanbHbie TOHATHS 00 OPraHUYECKUX
BEILECTBAX»). Bhljenenrne B OTAENbHYIO TEMY, B KauecTBe "OyKBaps MO OpraHu4YeCKOn
XUMHH'", 7aeT BO3MOXKHOCTb YINyOJSTh NOHATHUSA: ONpeiesieHus, Kiaccupuxaus,
OCHOBaHMS JUIsl KJlaccu(PUKay, HOMEHKIIATypa, OOIIMe CBOMCTBA BEIIECTB, CTPYKTYypa
BEI[ECTBA, cocTaBlieHue (opmyn mo obmel (opmyse W MO Ha3BaHUIO, HA3bIBAHUE
BelecTa o ¢opmyne. B 3Tom ciayuyae nmporpaMMHBIA MaTepuain U3 XapaKTEPUCTUKU
IVA moarpymniisl MOXHO JOHECTH HE (PParMEeHTOM KapTUHBI OPTaHUYECKUE BEIIECTBAY,
a Kak 4acTpb 1enoro. Moxer ObITh BbljieleHa Tema «IIpakTuKyM» B KOHIE IIEPBOTO U
BTOPOIO r0JI0B 00yYEHUSI.

TemaTu4yeckoe NJIAHUPOBAHME

8 KIIACC Bcero: 136 yac (2 u/nen, 2 roga o0yueHus)

Tewmbl KommnuectBo B Tom uncne Ha3zBanus pabot
4acoB Ha KOHTPOJIbHEIC Ha IPaKTHIECKHe
paboTHI paboTs
Paznen «IlepBoHauanbHble XUMUUYECKUE MOHATHY, 144
1. Xwumwus — BakHas 001acTh 4 1 2 IIpakTuueckas pabora
€CTECTBO3HAHUS U Nel « JIaboparopHoe
MPaKTUIECKOU obopyIoBaHHE U

JIeSITEIbHOCTH YeJI0OBeKa. IpUeMbl 0OpalIeHus ¢
HUM»

IpakTraeckas padbora
Ne2 «Ounctka
3arpsi3HEHHON

MoBapeHHo coyu"

2. BemiecTBa 1 XUMHUYECKHE 7 - 1 IIpaktuueckas pabora
peaxnuu. Ne3 «Ilpuznaku
MPOTEKAHMS
XUMHYECKHX PEaKIUiD
3. KommuecTBeHHBIE 3 1 - KonTtponbnas padora

OTHOILIECHHUS B XUMUHU Nel «IlepBoHauanbHbIe
XAMHUYECKHE MOHSATHS,
XUMHUUYeCcKue (HOPMYIIBI
U ypaBHEHUS»
3arpsi3HeHHON

MIOBapEHHON COJIN»

Paznen «Ileproandeckuii 3aK0H U MepHOINIECKast cUcTeMa XUMudecknx neMenToB .M. MenaeneeBa. CTpoeHne aToma.
Xumnueckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE peakLum», 154
4.  Crpoenue aToma 7 1 -
Ilepuoguueckuii 3aKoH u
MIepHOANYECKas CHCTEMa
XUMHYECKHX 3JieMeHToB J1.1.

Konrponbnas pabora
Ne2 «Ilepuonnueckas
CHCTEMa XUMHYECKUX
anemenToB J[.U.

MenpaeneeBa

MenneneeBa. CtpoeHue
aToMa»

5.CTpoeHue BelecTB.
XuMudecKas CBS3b.
OKHUCIIUTEIILHO-
BOCCTAHOBHUTEJbHBIE PEAKIHU

KonTponsHas pabota
Ne3 «Xumunueckas
CBSI3b»

Paznen «Baxuelye npeIcTaBUTEIN HEOPraHUYECKUX BEIIECTBY, 354
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6. Kucnopoa. Bonopox.

14

IpakTudeckas padora
Ne4 «Ilomyuenue
KHCIIOpOJIa ¥ N3y4YeHHe
€ro CBOWCTB»
IpakTuaeckas pabora
Ne5 «Ilomyuenue
BOJIOPOJIA M H3yUCHUE
€ro CBOUCTB»
KonTponsHas pabota
Ne4 «Kucnopon.
Bonopon»

7. Bona. PacTBOpBI.

IIpaktuueckas pabora
Ne6 «IIpurorosnenue
pacTBOPOB C
onpezeneHHON
MaccoBOM noie
PacTBOPEHHOTO
BEIIIECTBa»

8. Teopust AEKTPOIUTUIECKON
JIMCCOLIMAIINH

9. BaxkHeiimme Kiaccel
HEOPTaHMYECKUX COCAUHCHUI

11

KonTtponsnas padora
Ne5 «OcHOBHEIE
KJIACChI
HEOPTaHUYECKUX
COCAMHCHUIT»
IIpaktuueckas pabora
N7 «Pemenue
ACKCTIIEPUMEHTATBHBIX
3a7a4 1o TeMe
«OCHOBHBIE KJIaCChl
HEOPTaHUYECKUX
COEIMHEHUID

Pasnen «BemecTBo 1 XUMHUECKHE pEaKIIHI», 49

10. OcHOBHBIE 3aKOHOMEPHOCTH
XUMUYECKUX pPeaKLui

4

9 KUIIACC

Tembr

KommaecTBo gacoB

B ToMm umncire

HazBanus paGot

Ha KOHTPOJIBHBIC
paboTsl

Ha [IPaKTHIECKHe
paboTs

Paznen «IloBTOpeHue U yriayo

JICHUE 3HAHUI OCHOBHBIX pa3aciioB Kypca 8 kimacca «BemiecTBo 1 XxuMHUYeCKHe peakuunm», 104

[MoBTOpenue n yriryGienue
3HaHUK OCHOBHBIX Pa3zeiioB
Kypca 8 ximacca

10

1

2

IIpakTuueckas
pabota Ne 8
«Peaxuun noHHOTO
obOMeHa»
IIpakTnueckas
pabora No9
«KauecTBeHHBIE

peaKiuy B PacTBOPE»
Konrponbnas pabora
Ne 6
«ONEeKTPOIUTHYECKAs
JIMCCOLIHAIINS

Paznen «MeTamiel ¥ uX coequHeHus», 204

1. OOmue cBOIiCTBA METAILIIOB

4

2.MerTallibl M HX COECIHHCHUS

16

IIpakTuueckas
pabota Nel3
«Pemenue
3KCHCpHMeHTaﬂbeIX
3a7a4 110 TeMe
«MeTalibl M KX
COCIAMHCHUSIM)
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KonrtponsHas padora
N8 «MeTatsny

Paznen «Hemerammst IV-VII rpynm u ux coenuHeHus», 249

3.00m1aa XxapaKTepruCTHKa 4 - -
XUMHYECKHX 3JieMenToB Vlla
rpynnsl. ["amoreHst.

4.001mas xapaKkTepuCTHKa 5 - -
XAMHYECKHX 3JIeMeHTOB Vla
rpymnmsl. Cepa U ee COSTUHEHHUSL.

5.001m1asa XapaKTepUCTHKA 7 - 1 [IpaxTrueckas
XHUMHUYECKHX dJIEMEHTOB Va pabota NelO
rpymmsl. A3ot, Gocop 1 ux «Ilomyuenne
COCIMHEHHSI. aMMHUaKa 1 U3yueHue

€ro CBOMCTB»

6.001m1as XapaKTepUCTHKA 8 1 2 IIpaktudeckas
XHUMUYECKUX 3JeMeHToB |1Va pabota Nell
rpynnsl. Yriaepon, KpeMHUi u «ITonyuyenue

UX COCTUHCHUSI. YIJIEKHUCIIOTO ra3a 1
H3y4YEeHHUE eT0
CBOUCTB»
[IpakTuueckas
pabota Nel2
«Pemenue
9KCTIEPUMEHTAIBHBIX
3ajad o TeMe
«Hemeramnsr IV-VII
TPYII ¥ UX
COEZIMHEHUI»»
Konrponshas padora
Ne7 «Hemetammbi»

Paznen «HepBOHa‘IaHLHLIe XUMHYCCKHE ITOHATHSI 00 OpraHnu4CeCKUX BCHICCTBAX», 104

7. IlepBoHauaIbHBIE 10 - -
XUMHUUYECKUE TOHATHS 00
OPraHUYecKHX BEIEeCTBaX

Paznen «O600menne marepuana mo kypey «Heoprannueckas xumusy, 44

13. Xumus 1 oKpysKaromas 1 - -
cpena.
14. O6o6uIeHNe MaTepurana o 3 1 - KonrponbHas pabora
Kypcy «Heoprannueckas Ne9 «UtoroBast
XUMHSD pabora 3a Kypc
HEOpPraHWYEeCKOU
XUMHI»
Bcero 136 u
(2 4 B HEenemto, Bcero 68 4)
MpumepHbie Tembl,
packpbiBaloLMe AQHHDIN pasaen OCHOBHble BUADI
nporpammbi, OCHOBHOE copeprkaHue AeATeNIbHOCTU
M KOJIMYECTBO 4acos, obyvarowmxca
OTBOAMMOE Ha UX U3y4eHue
Paznen 1.1lepBonauanbHbie XuMudeckue nousitusi(14 1)
Tema 1. XumMusa — BaxkHasa *XuMuss B cucTeMe HayK. Posb XMMHH B JKHU3HU PackpbIBaTh CMbICI
o6s1acTh €CTECTBO3HAHUA U yesoBeka.* Tena u BemectBa. Pusnyeckue CBOHCTBA M3y4aeMbIX NOHATHH C
NPaKTUYECKOH AesTeTbHOCTH HOMOLIbIO [Tefjarora.
pa E€CKOH AeATEIRHOC BeumlecTB. [IpaBujia  Ge3omacHoro  obpalleHHs ¢ OMOIIbIO TIeAarora
YeJsioBeKa PackpbIBaThb poJib
BellleCTBaMH U J1abopaTOPHLIM 060pysoBaHHeM. YucTble
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(44)

BeumlecTBa W cMecH. CrnocoGbl pasfjesieHUs CcMeceH.
*[ToHsiTHE O MEeTOJAX NO3HAHUS B XUMHUU.*
JleMoOHCTpanuu

1. JJabopaTopHOe 060pyAOBaHHUE.

2. PazninyHble BUbI XUMUYECKOH OoCcyAbl. 3. O6pasibl
BeLEeCTB.

4. Cioco6b1 pa3zesieHus cMecel (GUIbTpOBaHUeE,
BbINIapUBaHUE, AUCTUISLHUS, XpoMaTorpadus).
JlaGopaTopHble U IPaKTHYeCKHE paGoThl
JlabopaTOpHbI€ ONbITHI:

OnurcaHue $pU3NIECKUX CBOHUCTB BELECTB.

Pa3ziesieHre cMecH C TOMOILbI0 MarHUTA.

[IpakTH4eckre paboOThHI:

Ne 1. JlTabopaTopHoe 060pyAOBaHKE U TPHEMbI 00pallleHUsI
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOM I0BapeHHOU cotu

XUMUU B IPUPOJe U
>KM3HHU YeJIOBeKa, eé
CBSI3b C [PyTUMHU
HayKaMH.

PassimyaTh yncThbIe
BellleCTBa U CMecH;
O/IHOPOJIHBIE U
HEOZHOPOJHbBIE CMECH;

PasnnyaTh pusnyeckue
U XMMU4YecKue
SIBJIEHUS C OTIOPOH Ha
olpeiesIeHUs.

OnpezenaTb NpU3HAKH
XUMHUYECKUX peaKL Ui
U yCJIOBUSA UX
NpPOTEKAHUS.

CiefoBaTh paBUaM
M0JIb30BaHUsA
XUMUUYECKOH Mocy 10U
Y 1a60paTOPHBIM
060py/I0BaHUEM, A
TaKXe MpaBuJaaM
obpalleHus ¢
XUMHUYECKUMU
Bellle-CTBaMH B
COOTBETCTBHH C
WHCTPYKLHAMH 110
BbINOJIHEHHUIO
NpaKTUYeCKUX paboT
10/i KOHTPOJIEM
nejarora.

[lnanupoBaTh u
NpPOBOJUTb
XUMHUYECKUHN
3KCIepUMEHT 110
HU3YYEHHIO U
ONUCaHUIO
dU3UIEeCKUX CBONUCTB
BEIIECTB, CIOCOO0B
pa3zesieHHs cMecer
Bell|eCTB MOoJ
PYKOBOACTBOM
nejarora c
06Cy’K/IeHHeM IJIaHa
pa6oThI.

HWcnosb3oBaTh npu
BbINOJIHEHUU
y4eb-HbIX 3a/laHUH U B
nporuecce
HCC/IeI0BaTe/IbCKOM
JlesITeJIbHOCTH
Hay4HO-NONYJIAPHYIO
JIUTEpaTypy
XUMHUYECKOTO
cojJiepkaHusl,
CIpaBOYHbIEe
MaTepHaslbl, pecypchl
HuTepHeTa nop
PYKOBOACTBOM
nejarora.

BricTpauBaTh
pa3BEépHyThIE
NHCbMEHHbIE U
YCTHBIE OTBETHI C
onopoi Ha
HHbOpPMaLUIO U3
y4eOHUKaA U
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CIPaBOYHbIX
MaTepHasoB,
rpaMoOTHO
UCI0JIb30BATh
H3y4YeHHbIN
NOHSTUHHBIN anmnapaT
Kypca XUMHHU

Tema 2. BemjectBa
U XMMHYeCKHe peaKnuu
(74)

ATOMBI M MoOJIEKY/Ibl. XUMUYECKHE 3JIeMEeHThl. 3HaKH
(cuMBoOJIBI) XMMHYECKHUX 3JeMeHTOB. OTHOCHTesNbHas
aToMHasi Macca. [IpocTble U CJI0XHbBIe BellecTBa. ATOMHO-
MOJIEKYISIPHOE yYEHHeE.

Xumuyeckass  popmyia.
XMUMHAYECKUX 3JIEMEHTOB. *3aKOH MNOCTOSIHCTBA COCTaBa
BellecTB.* MOJIEKYJIAPHas ~ Macca.
MaccoBas [j0J11 XUMUYECKOI'0 3JIEMEHTA B COeAUHEHUH.

QPusnyeckue M XUMHYECKHE $BJIEHUA. XUMHYecKast
peakL s 1 e NPU3HAKH. YpaBHEHU S XMMUYECKUX peaKLUH.
3aKOH COXpaHeHHsl Macchl BellecTB THUIBI XUMHYECKHX

peaknui (coearHEHUe, pa3JioKeHue, 3aMellieHe, 0GMeH ).
*M. B. JIOMOHOCOB — y4€HbIA-3HLIUKIONEAUCT.*

BanenTHOCTB aTOMOB

OTHOCHTe/IbHAsA

JAemoHcTpauum

dusnyeckue ABJeHUd (pacTUpaHUe caxapa B CTYIIKe,
KHUIIeHHe U KOH/IeHcalUs BOJbI U T. A1.).

XuMH4eckue siBjieHUs (TOpeHue CBeYH, pa3JioKeHne
caxapa, B3aMMO/IeliCTBHe CePHOMN KUCJIOTBI C XJIOPHUOM
6apus,

pasJioxkeHue rufpokcuaa Meau(ll), B3aumopeiicteue
JKeJie3a ¢ cepoi, B3auMo/ielcTBHe XeJjie3a C paCTBOPOM
cosir mepu(10)).

OnBIT, WIIOCTPUPYIOIM K 3aKOH COXPAaHEHHs Macchl.

Na6opatopHble U npakTMYeckne paboTbl

JlabopaTopHbI€ ONbITHI:

[IpuMepb! GU3UYECKUX sIBJIEHUH (TIJIaBJIeHHE BOCKA,
TasiHUE JIbJA).

[IpuMepbl XUMUYECKUX SIBJEHUH (IpoKaJuBaHUeE MeJHON
MPOBOJIOKH, B3aUMO/IefiCTBHE MeJia C KUCJI0TOH).
Mogeiu aTOMOB ¥ MOJIEKY .

IpakTraeckas pabora Ne3. [Ipu3Haku nmpoTexaHust
XUMHUYECKHUX PEaKIuil.

Bbluncnexnusa

— OTHOCHUTEJIbHOI MOJIEKY/ITPHOM Macchl BelleCTB;

— MacCOBOH /I0JIM XUMUY€ECKOT0 3JIeMeHTa 1o GopmyJie
coeiMHEHUs

[IpuMeHATH
eCTeCTBEHHO-Hay4Hble
MeTO/bl MO3HaHUA (B
TOM 4ucJjIe
HabJr0ieHue,
MO/leJINPOBaHMUe,
3KCIepUMEHT)

Y OCHOBHbIE OIleparuu
MBICJIMTEJNbHON
JleITeJIbHOCTH
(cpaBHEHHUE,
K1accuuKanus) JJs
M3y4YeHHUs BeleCTB U
XUMHUYECKUX peaKL Ui
C OTIOPOM Ha aITOPUTM
WJIN CXeMBl.

PackpeiBaTb cMbICI
M3y4aeMbIX IOHATUHI
Y 3aKOHOB U
IPUMEHATb 3TU
HNOHATUSA NPU
OIMCAaHUM CBOUCTB
Bell|eCTB U UX
npeBpalleHuH ¢
OTOPOY Ha IJIaH U
KJIIOYeBBIe CJI0BA.

PaznuuaTh pusnyeckue
Y XMMU4YeCKHe
AIBJIEHUS], 0O'BACHATD
UX CYL{HOCTb C TOUKH
3peHHs aTOMHO-
MOJIEKYITPHOTO
y4YeHHusl C OIIOpoM Ha
onpe/ie/IeHUS U CXEMBI.

OnpenensTh NpU3HAKHU
XMMHYeCKHX peaKIuH,
YCJIOBUSA UX
NpOTeKaHHUs.

O6BACHATD CYLHOCTb
dU3NYEeCKUX U
XMMHYECKHX SIBJIEHUH
C TOYKH 3peHUs
aTOMHO-
MOJIEKYJISIPHOTO
y4eHwus C
HCI0JIb30BAaHUEM
BHU3ya/IbHOH OMOPBI.

Knaccupunuposatb
XUMHUYECKHe peaKIun
(o yucay ¥ coctaBy
pearupyoumx 1
006pasyoLUXCs
BEIEeCTB) C OOPO Ha
CXEMBI.

CocTaBaATb GOPMYJIBI
6GUHApHBIX BelleCcTB M0
BaJIEHTHOCTH U
onpenenaTh
BAJIEHTHOCTb I10
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dopmyJiaM BelecTs C
ONOpO¥ Ha aITOPUTM
y4eOHBIX AeHCTBUM.
PaccraBiaTh
K03pPUIMEHTHI B
ypaBHEHUSX
XUMHUYECKUX peaKL Ui
C OIIOPOY Ha AJITOPUTM
y4eOHBIX A CTBUM.
CnezoBaThb IpaBUJIaM
M10JIb30BaHUSA
XUMHUYECKOU nocy 1ol
1 JJaGOPaTOPHBIM
060pyZi0BaHHEM, A
TaKKe [paBUJIaM
obpalenusi
BellleCTBaMU B
COOTBETCTBHUU C
HMHCTPYKIUSMU 110
BBINIOJIHEHHUIO
J1abopaTOPHBIX
XUMHUYECKHUX OINbITOB
110/ KOHTPOJIEM
nejarora.
HWcnosb3oBaTh npu
BbINOJIHEHUU Y4eOHbBIX
33/laHU U B Ipolecce
HCC/Iel0BaTe/IbCKOM
JleITeJIbHOCTH
Hay4HO-MIONYJISPHYIO
JIUTepaTypy
XUMHAYECKOT0
CoZlepKaHH4,
Cripa-BO4Y-Hble
MaTepHaJlbl, pecypchl
HHTep-HeTa nox
PYKOBOZCTBOM
nejarora.
BricTpauBaTh
pa3BEépHyThIe
Y CbMEeHHbIEe U
YCTHBIE OTBETHI C
onopoi Ha
HHbOpMaLUIO U3
y4eOHUKA U
CIIPaBOYHBIX
MaTepHasnos.,
rpaMOTHO
HCI0JIb30BaTh
M3y4YeHHbIN
NOHATHUNHBIN annapar
Kypca XUMHH

Tema 3. KotnuecTBeHHbIE
OTHOLIEHMS B XuMuH (34)

KosinuectBo BemectBa. Mosib. MosisipHasi Macca. 3aKOH
ABorazipo. MoJisipHbIi 06BEM ra30B. PacyeThl 10 XUMHUYECKOH
dopmyute. PacueTsl MaccoBOM 10T XUMHUYECKOT'O 3JIEMEHTA B
COeJJUHEHWH, KOJIMYECTBA BELIECTBA, MOJIIPHOM MacChl.
PacyéTbl 10 XMMHUYECKUM YpaBHEHHUAM.

JleMoHCcTpanus:

- 00pa3Ibl BELECTB KOJIMYECTBOM O/IMH MOJIb

Boruucienus:

-pacueT 1o ¢popmyJie ¥ 0 XUMUIECKOMY YPAaBHEHHIO

PackpbiBaTb CMbICI
M3y4aeMbIX NOHATUH
Y IPUMEHSTb 3TH
MOHSTHUS, a TAKXKe
V3y4eHHble 3aKOHbI U
TEOPUH AJ1A pelieHnus
pacyéTHBIX 3334 C
MOMOILbIO Tefarora.

BberyucaaTh MOJIIpHYIO
MaccCy BelleCTB;
KOJINYeCTBO
BelllecTBa, 06'bEM rasa,
MacCy BellecTBa C
OTopoi Ha 06paserl,
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Ha GOpMYJIbl;
[IpoBoAUTH pacuéThbl IO
ypaBHEHUSAM
XUMHUYECKUX peaKL Ui
C OIIopoii Ha o6pasel,
JITCOPUTM y4eOHBIX
IeNCTBUM:
KOJINYeCTBa, 00béMa,
Macchl BellecTBa 1o
HU3BECTHOMY
KOJIMYEeCTBY, 00bEMY,
Macce peareHTOB UJIH
NpPOJAYKTOB peaKIuH.
BeicTpauBaThb
pa3BépHyThble
NUCbMEHHbIE U YCTHBIE
OTBETHI C OIIOPOM Ha
MH$OpMaIHMIo U3
y4yeOGHUKa U
CIIpaBOYHBIX
MaTepHaJoB,
rpaMOTHO
UCTI0/Ib30BaTh
H3y4YeHHbIN
MOHATUMHBIHN anmapar
Kypca XMMHH C
MOMOLIBIO TeZlarora.

Pasgeu 3. [lepuoaudeckuii 3akoH u [lepuoguyeckas cucreMa XuMH4YecKHXx 31eMeHTOoB /1. U. MeHeieeBa.
CtpoeHue aTOMOB. XUMHY€eCKasi CBA3b. OKHC/IMTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuM (15 4)

Tema 4. CtpoeHue aToma.
Mepuoanuecknii 3aKoH n
Nepuopguueckas cuctema
XMMUYECKUX 3/1IEMEHTOB

A. . MeHnpeneesa. (7 1)

[lepBble  TOMNBITKA  KJACCHPUKAIUM  XUMHYECKUX
3seMeHTOB. [loHATHEe O Trpynmax CXOAHBIX 3JIEMEHTOB
(esiouHBle U LieJI0YHO3eMesbHble MeTaslbl, IaJoreHBbl,
WHEpPTHbIe Tra3bl). *JJieMeHThbl, KOTOpble 0OpPa3yT
aM@oTepHbIE OKCUBI U TUAPOKCUJIBL*

[lepposnyecknit 3akoH. Ilepuopuyeckas cucrema
XUMHYECKHUX 3JIEMEHTOB /. U. MeHienieeBa.
KopoTkonepuognass u *pauHHOmepuogHas®*  GopMel
[leprosuyecKol CHUCTeMbl XHUMHUYECKHUX 3JieMeHTOB /l.
W. MenpeneeBa. [lepuoap! u rpynnel. Pusnyeckuil cMbICT
MOPSAZAKOBOTO HOMepa, HOMepOB Ilepuoja W TIpyNIbl
3JleMeHTa.

Ctpoenue aToMoB. CocTaB aTOMHBIX szep. *U3oTonbL*
JnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0UEK aTOMOB
nepBbix 20 XHMHYeCKUX 3JieMeHTOB [lepuoguyeckoi
CHUCTEMbI A 1. MengeneeBa. XapakTepucTHKa
XUMHUYECKOTO 3JIeMeHTa @0 €ero IOJIOKEHUI B
[lepuoguueckoit cucreme /I. U. MeHaeneeBa.

*3aKOHOMEpPHOCTH UW3MEHeHHs  pajAuyca

XUMHUYECKUX MeTa/lJIN4YeCKUX 44

aToMOB
3JIEMEHTOB,
HeMeTa/I/IM4eCKUX CBOWCTB IO TpyNnaM M MepHojaM.
3navyenue Ileprogudeckoro 3akoHa W Ilepuoandeckon
CUCTeMbl XMMHUYECKHUX 3JIeMEHTOB AJISl Pa3BUTHUSA HAayKH U
npakTtuku. /J[. U. MeHiesieeB — y4€HBIN U rpaAaHuH.*
AemoHcTpauyumn
KopoTkonepruogHas v AnrHHONeprUoAHas GOpMbl
[leproaundeckoi cucTeMbl XUMHUYECKUX 3J1eMEHTOB
. 1. MeHpeneeBa.
O3HakoMJIeHHeE ¢ 06pa3raMy MeTaJIJIOB U HEMETAJJIOB.
Nab6opatopHble U npakTMueckne paborbl
JlabopaTOpPHBIN OMBbIT:

B3auMojelicTBUe THAPOKCHJAA LHMHKA C pacTBOpaMH

PackpbiBaTb CMBICI
NepUOAUYECKOTO
3aKOHa MOJ,
PYKOBOJCTBOM
nejarora.

[loHnMaTh
CylLeCTBOBaHUE
nepUoANYeCcKOr
3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX
3JIeMEHTOB
(u3MeHeHUE painyCcoOB
aTOMOB U
3JIEKTPOOTPULATEJIbH
OCTH) U UX
COeIMHEeHUH OT
MOJIOXKEHUS B
epruoUIeCcKon
CUCTEME U CTPOEHUs
aToma c
HCII0JIb30BAHUEM CXEM
U TabJIuII,

YcTaHaBAIUBaATh CBSA3b
MeX/y 0JI0’)KeHueM
3JIeMeHTa B
epuoANYecKon
CUCTEME U CTPOEHUEM
ero atoma (cocTtaB U
3apsj a4pa, obiee
YHCJIO 3JIEKTPOHOB U
pacnpepeeHUe UX IO
3JIEKTPOHHBIM CJI0SIM)
1o o6pas3ny.

[IporHosupoBaTh
XapaKTep U3MeHEeHUs
CBOMCTB 3JIEMEHTOB U
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KHUCJIOT U Luenoqeﬁ

UX COeJUHEeHUH No
rpynmnam 4 nepuojam
[Tepuoguyeckon
CUCTEMBI C TOMOLIBIO
nejarora.
XapakTepH3oBaThb
XUMUYeCKHe
3JIEMEHTBI NePBbIX
TPéX NepruooB,
KaJlus, KaJbLUs 0 UX
M0JI0XKEeHHUI0
B [leproandeckon
cucTeme
J. U. MeHesieeBa.
CnepoBaTb NpaBUIaM
6e30macHOM paboThbl B
JabopaTopuUu MpU
HCHO0JIb30BaHUU
XUMHUYECKOH MOCyAbl U
060py0BaHUS O,
KOHTpOJIEM Ilejiarora.
BeicTpauBaTh
pa3BEépHyThIE
NUCbMeHHbIe U
YCTHBIE OTBETHI C
Onopou Ha
HH)OpPMaLUIO U3
y4eOHUKa U
CNPaBOYHbIX
MaTepUasoB,
rpaMOTHO
HCI0JIb30BaTh
H3y4YeHHbIN
NOHSTUHHBIN anmnapaT
Kypca XUMUH 10cjIe
CTPYKTYpPHUPOBaHUA
MaTepHasa C
HCI0JIb30BaHUEM
KJIHILe.
Hcnonb3oBaTe npu
BBbIIIOJIHEHUH yYeOHbIX
3aJJaHUH TeKCThI
y4eOHHUKa Hocie
CTPYKTYpPHUPOBaHUS
MaTepHasa,
CIpaBOYHbIE
MaTepHasbl
(Mepuoguyeckyro
CUCTEMY XUMHUYECKUX
anemeHTOB /. W.
MeHpeneeBa, TabauLy
pacTBOPHUMOCTH
KHUCJIOT, OCHOBaHUM U
coJieH B BOJie,
3JIEKTPOXUMHUYECKU
P4 HanpsiKeHUH
MeTaJLJIOB).
Hcnonb3oBaTe npu
BBIIIOJIHEHUH y4eOHbIX
3aJlaHUi U B Ipolecce
ucce0BaTe/IbCKON
JlesITeIbHOCTH
Hay4YHO-NONYJIAPHYIO
JIUTEpaTypy
XUMHUYECKOT0
cojJiep>kaHusl,
CIIpaBOYHbIE
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MaTepHasbl, pecypchl
HuTepHeTa noj,
PYKOBOACTBOM
nejarora

Tema 5. CTpoenne BeuiecTs. Xumuueckas cBA3b. KoBaneHTHas (MoJIipHAs M HENOJIAPHAs)
XumMHuyeckas CBA3b.
OxucIuTeNBHO-

BOCCTAHOBHTEJIbHbIE PeaKIHU
(8 1) pemerok. *

CBsI3b.  *DIIEKTPOOTPHULATEIBHOCTh ~ aTOMOB  XMMHYECKHX
aneMeHTOB.* IoHHas cBsA3b. *THOBI KPUCTAINIMYECKHX

CreneHb OKHCJIEHUA. OKHUCIUTENbHO-
BOCCTAHOBUTeJIbHble peakuuu. [Ipoueccbl OKWC/IEHUST U
BoccTaHOBJIeHUsI. OKMCIUTENN U BOCCTAHOBHTEJIH.

JeMoncTpauuu
OKHUCIUTETBHO-BOCCTAHOBUTENIBHBIC PEAKIIUU: TOPEHUE,
PEaKINX pa3lIoKEHHs, COSANHEHHS

PackpriBath cMbICH
N3y4aeMbIX MOHSATUI
[0/ PYKOBOJCTBOM
negarora.

Ornpenensts BUjg
XHUMHUYECKOH CBS3U
B COCIIMHEHUH C
HCIIOJIb30BAHUEM CXEM.

Omnpenensits CTeNeHb
OKHCJICHUA
XHUMHYECKOTO JIEMEHTa
o ¢opmyIie ero
COGIMHEHMSI C
HCIIOJIb30BaHUEM
aJIropuTMAa.

OnpenemnsTs 3JeMeHT
(BemecTBO) —
OKHCITUTEIb U DIEMEHT
(BemecTBO) —
BOCCTaHOBHTEIIb.

OOBACHATH CYIIHOCTD
MPOLECCOB OKUCIIECHHS U
BOCCTaHOBJICHUSI.

CocCTaBmsTh AIEKTPOHHBII
GayaHC c y4ETOM UmcIa
OTIAHHBIX U MIPUHSATHIX
JIIEKTPOHOB.

CocTaBATh ypaBHEHUE
OKHCITUTENBHO-
BOCCTaHOBHUTEIILHON
PEaKIHH 110 AITOPUTMY
pa3dopa OKUCIUTETBHO-
BOCCTaHOBHTEIILHON
peakiuu.

Hcrnonb30Bath mpu

BBITIOJTHEHUH Y4eOHBIX
3aJJaHUH TEKCTHI
y4eOHHKa Tocie
CTPYKTYPHUPOBaHUS
Marepuaa, ClipaBOYHbIe
MaTepuabl
(IeproaNYECcKy 0
CHCTEMY XUMHUYECKHX
snemenToB J{. 1.
Menpeneea, TabIHILy
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJieil B
BOJIE,
ANEKTPOXUMUYIECKHHN P
HaNpsHKEHHH METAIIIOB)

Pa3geu 2. BaxxHelIMe npeACTaBUTE/IH HEOPraHUYeCKHUX BelecTs (3

54)

Tema 6. Kucnopoga. Bogopoga, Bosayx — cmech rasos. CoctaB Bosayxa. Kuciopog —
(144) 3JIeMeHT M mpoctoe BemectBo. 030H. HaxoxieHue
KUC/opoJa B Tnpupoje, ¢(u3MIeCKHe U XUMHYECKUE
CBOMCTBa. Peaki[uu ropeHus NpOoCThIX U CI0KHBIX BEIECTB.
*TensioBold 3ddeKT xXuUMHUYecKOoH peaknuu.* 3JK30- U

PaCKprBaTb CMBbICJI
H3y4aeMbIX MOHATHH
U IPUMEHATDb 3TH
MMOHATHUA ITPU
ONMCAHUU CBOWCTB
BelleCTB U UX

49




3H/I0TepMHYECKHE peakuuy, *TepMOXUMHUYECKUE
ypaBHeHUs.* [loHATHe 06 okcupax. CIOCO6bI MoOJNydyeHHUs
KMCJOpOJa B J1a6OpaTOpUM M IPOMBILIJIEHHOCTH.
NpUMeHEHHe KHUCJI0pPOJA. KpYroBOpOT KHCJOpoJa B
npupoze. ToN/INBO: yrojb U MeTaH. 3arpsi3HeHHe BO3/yXa,
yCUJIEHHE TApHUKOBOTr0 3¢ deKTa, pa3pylieHre 030HOBOTO
c1osl.

Bosopos — asieMeHT W mpocToe BelecTBo. HaxoxaeHue
BOZIOPO/ia B IpUpo/ie, GU3UYECKHEe U XMMUYECKHe CBOHCTBA
(Ha mnpuMepe B3aUMOJEHCTBUS C HeMeTa/VlaMH U
OKCH/IaMHU METaJIJIOB), HpUMEHEHHE,
noJstyyeHus.* [loHsaTHe 0 KucjaoTax KucaoTel U conu.

*Croco6bl

JAemoHcTpauum

BzaumogeiictBue dpocdopa, cepsl U Kesie3a ¢ KUCI0POA0M
(BOBMO}KHO HCIIOJIb30BaHHUE BI/ILLeOOHbITOB).
OnpefienieHre COZlepKaHUsl KUCI0PO/ia B BO3/yXe.
OnbITHI, IeMOHCTPUPYIOLIME YCI0BUS BOSBHUKHOBEHUS U
NpeKpalieHusi FOpeHusl.

Nab6opatopHble U npakTMyeckne paboTbl

JlabopaTOpHBIN OMBbIT:

O3HaKoMJIeHHe ¢ 06pa3laMu OKCH/I0B.

[IpakTHyeckas paboTa:

Ne 4. [Tony4eHue KUCJI0POAQ, U3yYEHHE er0 CBOWCTB.
IpakTrueckas pabora Ne5. [Tomyuenue Bogopoaa u U3ydeHne
€ro CBOICTB.

Boruuciienus
— MOJIEKYJISIPHOM MacChl KHCI0PO/a U 030Ha Ha
OCHOBaHHHY aTOMHOM MacChl XMMHYECKOI0 3JIeMeHTa

npeBpalleHuH ¢
UCI0JIb30BaHUEM
OTIOPHBIX CJIOB U
KJIM1IE.

XapaKkTepHu3oBaThb
(onmuceIBaTB)C 0nOPOIL
HA NAaH, cXemy,
KPAMKYIO 3aNUCh
COCTaB BO3/yXa,
dusuueckue u
XU-MHUYECKHe
CBOWCTBA KHUCJI0POJa,
CIOCOGbI €ro
HOJIy4eHHUs,
NpUMeHeHHe U
3Ha4YeHUe B IPUPOJe U
YKU3HU YesloBeKa.

CpaBHUBATb peaK U1
ropeHus u
MeJJIEHHOT0
OKHCJIEHHUS C
npe/BapUTebHbIM
06CcyKIeHHeM
napamMeTpoB
CpaBHEHMUSI.

Co6upaTth Npu6OpHI LI
HOJIyYeHUs
KHCJI0poja
(BBITECHEHHEM BOJIbI U
BO3/yXa).

PacnosnaBaTtb
OMNBITHBIM Y TEM
KHCJIOPOJ, N0/
KOHTpOJIEM Ile/larora.

Hcnonb3oBaThb
XUMHYECKYIO
CUMBOJIUKY JJ1s1
cocTaBjeHust GopMy.J1
BeIleCTB,
MOJIEKYISIPHBIX
ypaBHEHUH
XUMHUYECKUX pPeaKLUi
c yJacTueMm
KHCJI0poJa.

O6'BACHATD CYLIHOCTD
3KOJIOTHYECKUX
npo6JieM, CBSI3aHHbIX C
3arpsi3HeHUEeM
BO3/lyxa.

CyiejoBaThb NpaBUJIaM
6e30nacHoOM paboThl B
JabopaTopyH NpU
HCII0JIb30BaHUH
XHMHYECKOH NOCyIbl U
060py/10BaHHUS N0/
KOHTPOJIEM I1e/1arora,
a TakKe MpaBUJIaM
o6palieHus
rOpPIOYUMHU
BEILeCTBAMH B OBITY.

[lnanupoBaTth u
OCYLIeCTBJSATDH Ha
HpaKTHKe
XUMHYECKHE
3KCHEPUMEHTHI,
IPOBOJUTH
HabJt0leHus, 1eJ1aTh
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BBIBOJBI 110
pe3yJbTaTaM
3KCIlepHU-MeHTa NOJ,
PYKOBOACTBOM
nejarora.

Y4yacTBoBaTh B
COBMECTHOH paboTe
B IpyTIe.
HWcnosb3oBaTh npu
BBbIIIOJIHEHUH yYEOHBIX
3aJlaHUi U B Ipoliecce
Hccae0BaTebCKOM
JleTeJIbHOCTH
Hay4HO-NONYJIAPHYIO0
JIUTEpaTypy
XUMHUYECKOTO
coZiepXKaHus,
CTpaBOYHbIE
MaTepHasbl, pecypchbl
HuTepHeTa nox
PYKOBOZICTBOM
nejarora.

BeicTpauBaTb
pa3BEépHyThIE
NUCbMEeHHbIE U YCTHbIe
OTBETHI C OIIOPOH Ha
HH}OpManuio U3
y4yeGHHKa U
CIIpaBOYHBIX MaTe-
pHaJIoB ¢ onopo Ha
IUIaH, FPAaMOTHO
HCIO/b30BaTh
W3y4YeHHbIN
MOHSATUIHBIN anmnapaT
Kypca XUMHH

Tema 7. Boaa. PacTBopsl.
IousATHE 06 OCHOBAHUAX

(54)

Boga. Ee coctaB. CtpoeHue. MosiekyJibl. *®u3nveckue
cBoiicTBa BoAbl. Boma kak pactBopuTesb* PacTBOpBL
*[lonsiTHEe O PaCTBOPUMOCTH BellecTB B Bofe. [loHaTHe 0
HaCbILIeHHBIX WM HEeHaCbIIleHHbIX pacTBopax.* MaccoBas
JloNg BelllecTBa B pacTBope. PacyeT MaccoBod Josn
BelllecTBa B pacTBOpe (MPOLIeHTHAs KOHLeHTpaLus).

*XuMHYecKue CBOWCTBA BOJbl (pa3J/ioiKeHuUe, peaKLUu ¢
HaTpHeM, OKCU/IOM KaJbLius, oKcuAoM cepbllV [IonaTue 06
Ponp pacTBOpoB B mpupoJie U B KHU3HHU
yesioBeka. KpyroBopoT BoJpl B mpupoje.* 3arps3HeHHe

OCHOBAHHUAX.

NMPHUPOAHBIX BOA. OxpaHa " OYUCTKa NPpUPOAHBIX BO.

JAemoHcTpauum

JJIeKTPOJIN3 BOABI; CHHTE3 BOJbl; B3aUMOJEeNCTBHE BOABI C
MeTtassamMu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BHU/leOMaTepHasoB).

PacTBOopeHue BelmecTs ¢ pa3/IMYHON PACTBOPUMOCTBIO.
HccnenoBaHre pacTBOPOB KUCJIOT H 1leJI04el C IOMOILbIO
WH/AMKaTOpPOB.

NabopatopHble U npakTMyeckne paboTbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToBJieHHE PAaCTBOPOB C ONpe/e/IEHHON
MaccoBOH AoJiell pacTBOPEHHOIO BellecTBa.

PackpbIBaThb CMBICI
U3y4aeMbIX HOHATUH
Y IPUMEHSATb 3TH
HOHSTHUS NIPU
ONHCAaHUU CBOMCTB
BELIEeCTB U UX
npeBpalieHuH ¢
MIOMOIIIbIO ITeJlarora.
XapakTepusoBaTb
dusnyeckue u
XUMHYECKHE CBOHCTBA
BO/IbI, €€ POJIb KaK
pacTBOpHUTENS B
HPUPOAHBIX
npoleccax ¢ olopoi
Ha IIJIaH U CXeMY.
CocTaBJ/IATh YpaBHEHUA
XUMHMYECKUX peaKL Ui
C y4acTHeM BOJBI C
OIOpPOM Ha cXeMy.
OOBSCHATD CYLHOCTb
3KOJIOTHYECKUX
npo6JieM, CBSI3aHHBIX C
3arpsisHeHHeM
HPUPOAHBIX BOJ,
Croco6bl OYUCTKHU
BO/Ibl OT IPUMeECEH,
Mepbl 110 OXpaHe BoJ
OT 3arpsi3HEHUs 1oce
Hpe/BapUTENbHOTO
CTPYKTYPHUPOBaHUS
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MaTepHasa.

[lnanupoBaTs 1
OCYLIeCTBJISATDb Ha
paKTHKe
XUMHUYECKHe
3KCIIepUMEHTHI,
NpOBOJUTH
HabJ/110[ieHus, jeJlaTh
BbI-

BO/IbI 10 Pe3y/IbTaTaM
3KCIepUMeHTa MO/,
KOHTpOJIEM Ilelarora,
C UCI0JIb30BAaHUEM
KJIMILE.

CiefoBaTh NpaBUJjaM
6e30macHOU paboThl B
J1abopaTopUU NpU
HCI0JIb30BaHUU
XUMHUYECKOHN MOCyIbl U
060py/J0BaHUA MOJ,
KOHTpOJIEM IleJiarora.

[IpoBoguTH
BbIYUC/IEHUS C
NpUMeHeHHeM
MOHSITHS «MaCCOBast
Jl0J151 BellleCcTBa B
pacTBope» C oopoi
Ha GOpPMyJIbIL.

HWcnosb3oBaTk npu
BBINOJIHEHU U
y4eOHbIX 3aJJaHUH U B
npouecce
UccJieloBaTebCKOM
JleATeIbHOCTH
Hay4HO-TIONYJISIPHYIO
JUTEpaTypy
XUMHUYECKOTO
coZiepKaHusd,
CIpaBOYHbBIE
MaTepHaJibl, peCypchl
HHTepHeTa noj,
PYKOBOZCTBOM
nejarora.

BeicTpauBaTh
pa3BépHyThbIe
NYCbMeHHbIe U
YCTHBIE OTBETHI C
onopou Ha
HHbOpMaLUIO U3
y4eOHUKA U
CIPaBOYHBIX
MaTepuasoB,
rpaMOTHO
HCI0JIb30BaTh
M3y4YeHHbIH
NOHATUMHBIN annapar
Kypca XMMUH T10C/Ie
npeABapUTEIbHOTO
CTPYKTYPHUPOBaHUSA
MaTepHaJa.

Tema 8. d1eKTpo/IMTHYECKaA
Aucconyanusa. XuMu4deckme
peakuyu B pacTBopax

(54)

Teopnﬂ 3JIBKTpOJ'IHTPI'{eCKOI71 JAUCCOLUAIINH.
3HeKTpOHI/ITI/I‘leCKa}I Jucconuanus. SHGKTPOHI/ITH u
HEBJICKTPOJIUTHI. KaTI/IOHBI, aHUOHBI. *MexaHu3M JUucconranun
BCLICCTB C pa3JIMYHbBIMU BUAAMU xummdeckon cBs3u. [lonsitre
OCTCIICHU HI/ICCOIII/IaL[I/II/I.* CuiibHbBIE ¥ c1a0ble OJIEKTPOJIUTHI.

PackpbIBaTh CMbICI
M3y4aeMbIX TOHSATHH,
a TaKXe CMBICIT
TEOpUH
3JIEKTPOJIUTHYECKOH
JIMCCOLMALINH C
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Peaxiuy moHHOTO OOMEHa. Y CIOBHS MPOTEKAHHUS PEaKLUH
HOHHOTO 0OMeHa 0 KoHIa. [lonHble U cOKpalEHHbIe HOHHBIE
ypaBHEHUs XuMHUECKHue  CBOMCTBA

peakuui. KHCJIIOT,

OCHOBaHMII W cojedl B CBeTe MpEACTaBICHUH 00

ANEKTPOIIUTUYUECKOI Juccorranyy. KauecTBeHHbIC peakiuy Ha
KaTHOHbl M QHUOHBI: HOHBI XJOPUI-, OpPOMHA-, HOIHI-,
cyibdat-, kKapOoHAT-, CHIIMKAT-, (ocdaT- aHUOHBI;, THAPOKCH-
WOHBI; KATHOHBI aMMOHHMS, MAarHus, KaJbLWs, aTFOMUHHS,
xene3a (2+) u (3+), menu (2+), UMHKA, OPUCYTCTBYIOLINE B
BOJHBIX PacTBOpax.

JleMoHCTpanuu

JieKTpuYecKas NpoBOJUMOCTb PACTBOPOB BELIECTB;
JIBH>KEHVE HOHOB B 3JIEKTPUYECKOM T0JIE.

OnbIThI, UJIIOCTPUPYIOLME TPU3HAKHU IPOTEKAHUS
peakLuit HOHHOTO 06MeHa.

JlaGopaTopHbIe U IpaKTHYeCKUe

pa6oTsl

JlabopaTOpPHBIN OMbIT:

Peakuuu HOHHOTO 06MeHA B pacTBOPAaX 3JIEKTPOJIUTOB:
cysabdara Meu(Il) v ménoun, kap6oHaTa HATPUS U
COJISTHOM KU CJIOTBI, peaKlysl HeHTpaIN3alu MeXay
TUJPOKCUIOM KaJlvsl U COJITHOM KUCJIOTOM.

BoruucieHus

— I10 ypaBHEHHUSIM XUMHUYECKUX PeaKIHi

ONOpPOM Ha CXEeMBI.

O6BACHATD NPUYUHBI
3JIEKTPONIPOBOJ-
HOCTH BOJJHBIX
pacTBOpOB C
MOMOIIBIO [TeJlarora.
CocTaBJiAATh
ypaBHeHUs
JAMCCOLMALIMYU KUCJIOT,
1iesIo4er U cosel,
MOJIHBIE
COKpalléHHble
HMOHHbIe ypaBHEHUs
XUMHUYECKUX peaKL Ui
MOHHOTO 06MeHa.

[l1anupoBaTh u
OCYLIeCTBJSATDb Ha
NpaKTHKe
XUMUYECKHe
3KCIIepUMEeHTHI,
NpOBOJUTD
HabJ/10[leHus, jeJlaTh
BbIBO/IBI 110
pe3yJbTaTaM
3KCIlepUMeHTa Nocje
npeJBapUTeJbHON
paboThL.

CiienoBaTh NpaBUJaM
6e30macHO# paboThI B
J1abopaTOpUH NpU
HCI0JIb30BaHUU
XUMHUYECKOH NOoCybl U
060py/10BaHUSA IO,
KOHTPOJIEM IleJlarora.

[IpousBoauTH
BbIYUCJIEHUS 10
XUMHUYECKUM
YpaBHEHUSIM.

BeicTpauBaTh
pa3BépHyThIe
NYCbMeHHbIe U
YCTHBIE OTBETHI C
onopou Ha
HHpOpMaLHIO U3
y4eOHUKA U
CIPaBOYHBIX
MaTepuasoB,
rpaMOTHO
HCI0JIb30BaTh
H3y4YeHHbIN
NOHATUHHBIN annapat
Kypca XUMUH 110CjIe
npeABapUTEIbHOTO
CTPYKTYPHUPOBaHUSA
MaTepHaJa.

Hcnonb3oBaTe npu
BBIIIOJIHEHUH YYeOHbIX
3aJlaHUi U B Ipoliecce
uccle0BaTe/IbCKON
JlesITeIbHOCTH
Hay4HO-TIONYJIAPHY IO
JIUTEpaTypy
XUMHUYECKOTO
cojJilep>kaHusl,
CIIpaBOYHbIE
MaTepHasbl, pecypchbl
WHTepHeTa nocie
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KOHCyJIbTallUM C
negaroroMm

Tema 9. OCHOBHBIE KJIaCChI
HeopraHu4yecKux
coeUHEeHU

(114)

Knaccudukanys HeopraHu4ecKux coeIMHEHNH.

Okcugbl: cocTaB, Kaaccudukanus (*oCHOBHBIE,
KHMCJIOTHBIE, aMOTepHbIe, Hecoleo6pasyolye Ha
npuMepe okcuja yriaepoga |l v okenga asorta I1*),
HOMeHKJaTypa *[losiyyeHue* U XMMUYeCKHe CBOMCTBA
OKCHUJIOB (B3aUMO/IeHCTBUE C BOJOH, KUCJIOTAMH,
IeJ109aMHu).

OcHOBaHHs: cOCTaB, Kaaccuukanus (1eg04u 1
HepacTBOPUMble OCHOBAaHM), HOMEHKJIATypa, QU3UYecKHe
Y XMMHUYeCKHe CBOWCTBA (B3aUMOJENCTBHE C OKCHAMU
HeMeTaJIJIOB, KUCIO0TAMH, COJISIMH), *COCO6BI MoIyyeHHs.*
KucnoTsl: cocTas, k1accudukanusi, HOMEHKJIATYPa,
dusndecKkre U XUMHYECKHe CBOMCTBA (B3anMo/ieHcTBHE C
MeTaJUIaM{, OCHOBHBIMH OKCHU/JaMH, OCHOBAHUSIMH,
COJISIMU Ha IPUMeEPE COJITHOU U CEPHOM KUCJIOT),
*crnoco6bl nosydeHus.* PsJ1 akTHBHOCTH MeTaJLJIOB.

Couu (cpefiHUE): HOMEHKJIATYPa, CIOCOOHI MOJIyYeHus,
B3aMMO/IEHCTBHE COJIEH C MeTalJIaMH, KUCJIOTaMH,
1eJI0YaMH U COJISIMH.

T'eHeTHYecKasl CBSI3b MeX/y KJIAaCCAMU HEOPraHMYeCKUX
coeauHeHU. ['eHeTHYeckue psAAbL [loHATHE 00
*aM$oTepHBIX TUPOKCHAAX (Ha MpUMepe [[MHKa U
aJIIOMMHMSA): XMMUYECKHe CBOMCTBA B3aUMO/IeHCTBYE C
KHMCJIOTAaMH U 11eJI0YaMH, pasJioXKeHUe NpU HarpeBaHUU.*

JAemoHcTpauum

06pasibl HeOpraHUYeCKUX BelleCTB Pa3JUYHbIX KIaCcCOB.
BsaumojelicTBUe pacTBopa CEpHOM KUCIOTHI C OKCHJIOM
menu(11).

Peaknus HeTpannsanuu.

BeiTecHeHMe ogHOTO MeTasljla APYTUM U3 pacTBOpa COJIH.

NabopatopHble U NpakTMyeckne paboTbl
JlabopaTOpHbI€ ONbITHI:

BzauMogelicTBUe KUCIOT C MeTalJIaMU.

[ToslydyeHre HepaCTBOPHMBIX OCHOBAaHHM.
B3aumMo/ielicTBrEe HEPACTBOPUMBIX OCHOBAHHUM C
KHCJIOTAMM.

Paznoxenue rugpokcuga Menu(1l) npu HarpeBaHuy.
[IpakTHyeckas paboTa:

Ne 7. PelteHre aKcliepuMeHTa/bHBIX 33/ja4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPraHUYeCKUX COeAUHEHUH».

BbluncneHums
— 110 ypaBHEHUSIM XUMHUYECKUX PEaKLIUMI
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OmnpezeneHne OCHOBHBIX
KJIACCOB HEOPTaHUIECCKUX
COEMHEHHH 1o malIoHy.
CocraBieHue cxem
CTPOCHUSI OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX
COEIMHEHN Ha OCHOBE
OTpeesIeHHS.

Cocrasienue Gopmyn
OCHOBHBIX KJIACCOB
HEOPTraHUYEeCKUX
COCJIMHCHHI 1 Ha3bIBaHHE
UX T0 MEXyHapOIHOH U
TPUBUAILHOMN
HOMEHKJIaType C
HCIIOJIb30BaHUEM
oTpeesieHus ¥ TaOIHIIBI
PacCTBOPUMOCTH.
Knaccudunuposanue
M3y4aeMbIX BEHIECTB 110
COCTaBy U c80Licmaam ¢
OTIOpOii Ha OTIpEeNCHNUS,
CXEMBI ¥ TabIHILy
PacTBOPUMOCTH.
CocraBiieHHE TaOJIHIBI
TEHETHYCCKUX PSIIOB U
cxembl «I'eneTnueckas
B3aMMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX
COEIMHEHHID MO
PYKOBOJICTBOM Tie/larora.
[Iporuo3upoBanue
CBOICTB BEIECTB Ha
OCHOBE 00IINX
XUMHUYECKHX CBOUCTB
M3yYCHHBIX KJIACCOB,
TPy BEUIECTB, K
KOTOPBIM OHU OTHOCSITCSI
C MCIOJb30BAHMEM CXCEMBI
«['enernueckast
B3aMMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX
COCIMHEHHID O]
PYKOBOJICTBOM TieIarora.
CocraBieHne
MOJICKYJISIPHBIX
ypaBHEHUil peakuuii,
WLTIOCTPHUPYIOMIHX
XUMHYECKHE CBOMCTBA
H3y4YEHHBIX KJIACCOB U
CnocooOvL nonyuenus
BEILIECTB U3yUYCHHBIX
KJIACCOB, TPYIIIL, a TAKKe
MOJTBEPKIAIOIIHX
TeHETUYECKYIO
B3aNMOCBSI3b MEKITY
HUMH, C OTIOPOH Ha
BepOabHYIO CXEMY B
Ka4eCTBE 3pUTEIBHON
OTIOPBL.

CocraBieHne
MOJICKYJISIPHBIX
YpaBHEHUH peakuuii o
cXeMam ¢
IIPEABAPUTEIBLHBIM




o0cyxkIeHneM BIOopa
pearupyromumx BenecTB.
Beruucnenue no
YPaBHEHHSIM XUMHIECKHX
peakIuii KoJIn4ecTBa,
00BEMa, MacChl BEIISCTBA
10 KOJINYECTBY, 00BEMY,
Macce peareHTOB MIN
MPOIYKTOB PEAKIMH MO
AITOPUTMY .
[InanupoBanue u
OCyIIECTBIECHHE Ha
IPAKTHKE XUMHIECKOTO
SKCIIEpHMEHTA U
HaOJIIOICHNS TT0]]
PYKOBOJICTBOM YUHTEISI.
DopmynmupoBaHne
BBIBOJIOB I10 pe3yJIbTaTaM
SKCIIEpUMEHTA C
HCTIOJIb30BaHUEM
OIOPHBIX CJIOB.
DopMmynupoBaHHe C
MOMOIIIBIO [eJ[arora u
BBITIOJTHEHHUE TIPABUII
6e3omacHoi paboTHI B
1a00paTOPUH TIPH
HCTIONb30BaHUH
XHUMHUYECKOH TTOCY Il 1
000pyI0BaHHUS.
Hcnons3oBanue npu
BBITIOJTHEHUH Y4EOHBIX
3aJlaHuil U B mpolecce
HCCIIEI0BATENILCKOM
JACATCIIBHOCTU HAy4YHO-
MOMYJSIPHOH JTUTEPATYPEI
XHMHYECKOTO
coJiepKaHusl, CIPaBOYHbIE
MaTepHuabl, pecypChl
WnrtepHera,
OCYIIECTBJICHUE BEIOOPA
HOJ PYKOBOJICTBOM
HACTaBHHKA.
BricTpauBanue
Ppa3BEPHYTHIX
MICHMEHHBIX U YCTHBIX
OTBETOB C OIOPOH Ha
uHdopmaruo u3
y4eOHHKa U CIIPaBOYHBIX
MaTepuajoB, TPaMOTHOE
UCTIOJIb30BaHUE
N3y4YEHHOTO TIOHATHIHOTO
anmapara Kypca XUMHH C
HCTIONIb30BAHUEM IIIAHA,
OIIOPHEIX CJIOB,
aJrOpUTMA.

Pasaen 3. Bew,ecrBo U XMMUYECKME peaKkuum, 44
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Tema 10. Xumunueckue peakuymmu.
OcHOBHble 3aKOHOMEPHOCTHN
XUMUYECKUX peaKuuii (4u)

*[loHATHE O CKOPOCTH XUMHUECKOH peakiuu. DakTopsl,
BIIMSIONIME Ha CKOPOCTb XUMHUUYECKOHN peakuuu. Ilonsatue o

TOMOT€HHBIX M TeTepOTeHHbIX peakuusax. IloHaTne 00

o0paTUMBIX ¥ HEOOpaTHMBIX XHUMHYECKMX pPEaKIMsX.
IlonsiTue o  xummudeckoM  paBHoBecun. CMelleHue
XMMHUYECKOTO paBHOBecHs. (DakTOpbl, BIHMAIOIINE Ha

CKOPOCTH XMMHYECKOH PEaKLUK 1 MOI0KEHHE XUMHIECKOTO
paBHoBecus. Kiaccudukamuss XHUMHYECKHX pEaKUUid 110
pa3HbIM OCHOBaHHMSM. *

PackpeiBath cMbIch
N3y4YaeMbIX MOHITHH U
HNPUMEHSTh 3TU MIOHATHSI
TIPU OTIMCAHHH CBOUCTB
BEIECTB U UX
MIpeBpalleHUN.
Knaccupunuposatsb
XMMHUYECKUE PEAKLUH 10
Pa3IHIHBIM IIPHU3HAKAM.

Y cTaHaBINBAThH 3aBUCHMOCTh
CKOPOCTH XUMHUYECKOU
PEaKINN OT Pa3IUIHBIX
(axTopoB 1oz
PYKOBOJCTBOM YYHUTEIIS.

[IporHo3MpoBaTh
BO3MO>KHOCTH TIPOTEKaHUS
XMMHUUYECKUX NPEBPAICHUH
B Pa3JIMYHBIX yCIOBHIX
TocJie NpeaBapuTeIbHON
paboTHL.

DrpenesnsiT OKUCIUTENb U
BoccTaHoBuTens B OBP.

COCTaBIATh AIEKTPOHHBIHN
OanaHC peaKiuu.

[IpOM3BOIUTE BEIMHCIICHUS MO
XHUMHUUYECKUM yPaBHEHUSIM
TI0 aJITOPHUTMY .

BEICTpanBaTh Pa3BEPHYTHIE
MHChMEHHBIE U YCTHBIE
OTBETEHI C OTIOPOH Ha
nH(MOpPMaIHIO U3 yIeOHUKA
U CIIPaBOYHBIX MaTepUaoB,
TPaMOTHO HCIIOJIb30BaTh
U3yYeHHbIH MOHATHHHBIN
anmapar Kypca XUMHH
HOCJIE TIPE/IBAPUTEIILHOTO
CTPYKTYPHPOBAHUS
MaTepHaa.

Hcnonb3oBats npu
BBITIOJTHEHUH YIEOHBIX
3a/1aHul U B TIpoliecce
UCCIIE0BATENBCKON
JEeATeTbHOCTH HAYTHO-
THOIYJISIPHY O JINTEPATYPY
XHMHUYECKOTO COJEPKaHUS,
CIIpaBOYHbIE MaTepHaIbI,
pecypcsl MIHTepHeTa noce
KOHCYJIBTAIINH C
HEeJaroroM.

PacKpbIBaTh CMBICIT
H3y4JaeMbIX ITOHATHI, a
TaKKE CMBICI TEOPHU
3JEKTPOJIMTUUECKOIN
JUCCOLMAIMY C OIIOPOH Ha
CXEMBI.

DOBSCHATH IPUINHEI
IEKTPOIPOBOHOCTH
BOJIHBIX PacTBOPOB C
MOMOIIBIO TIeJjarora.
CocTaBATh ypaBHEHUS
JIFCCOIMAIINH KUCTIOT,
IeI04eH U COJICH, MOTHbIS
U COKpaIEHHbIE HOHHBIE
YPaBHEHHS XHMHYECKIX
peakiuii HOHHOTO OOMeHa.

[ ImanupoBatp u
OCYILIECTBIIATh Ha MPAKTUKE
XHUMHUECKHE
9KCIIEPUMEHTEI, IIPOBOIUTH
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HaOJII0IeHNs, AE/IaTh
BBIBOJIBI IO pe3yIbTaTaM
9KCTIEPUMEHTA TI0CIIe
TIpeABapUTENEHOM PaboTHL
CrenoBath npaBuiIaM
Oe30macHoi paboTHI B
71a00paTOPUH TIPH
UCTIOb30BAHUU
XUMHUYECKOH MOCYIbI U
000pyI0BaHHS IO
KOHTpOJIEM TIe/Iarora.
[TpOM3BOIUTE BEIMHCIICHUS MO
XUMHUYCCKHUM YPaBHCHUSM.
BBICTpanBaTh pa3BEPHYTHIE
MHCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOM Ha
HHPOPMALIUIO U3 yueOHHKA
U CIIPaBOYHBIX MaTepHUaJIoB,
TPaMOTHO HCIOJIb30BaTh
WU3y4EHHbIH NOHATUHHBII
anmapar Kypca XUMHH
TIOCITe TIPEABAPUTENHEHOTO
CTPYKTYPHUPOBAHHUS
Marepuaa.
Hcnons3oBats npu
BBITIOJTHEHUH Y4eOHBIX
3aJaHu{ U B Iporecce
UCCIIEJ0BATEIILCKON
JEATeTbHOCTH HAyIHO-
TIOITYJIAPHYIO JINTEPATypy
XHUMHUECKOTO COJICpIKaHus,
CTpaBOYHbBIE MaTEepHAIbI,
pecypcsl HTEpHETA ITOCITe
KOHCYJIbTAllMU C I€aarorom

9 KUIIACC

(2 4 B HEHEMIO, BCEro 68 u)

MpumepHble Tembl,
pacKpbiBaloWwme AaHHbIN

OCHOBHbIe BUAbI

Kypca 8 kiacca
(104)

3aKOHOMEpPHOCTH B M3MEHEHH! CBOHCTB XMMHUECKHX
9JIEMEHTOB IEPBBIX TPEX MEPUOIOB, KA, Kb U UX
COEIMHEHHI B COOTBETCTBHUH C TIOJIOKEHUEM SJIEMEHTOB B
MIePUOANIECKOH CHCTEME U CTPOCHUEM HX aTOMOB.
Knaccugukanus 1 HOMEHKIIaTypa HEOPraHHIECKHUX BEIECTB
(MexIyHapoaHas U TPHBHANbHAS ). XUMHUYECKHE CBOHCTBA
BEIIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJ1accam
HEOPraHM4eCKUX COoelMHEeHu. I'eneTnueckas cBsA3b
HEOPTaHWYECKUX BEIECTB.

CTpOCHHe BCIIICCTBA: BUbI XHMHUYECKOH CBSI3U U TUIIBI
KPUCTAUTMYECKUX PEHIETOK. *3aBUCUMOCTD CBOMCTB BEILIECTB
OT UX CTpOeHUS.*

S7

pasgen nporpammbl, OcHoBHOe cogepKaHue AEATENbHOCTH
M KO/IMYEeCTBO 4Yacos, obyyatowmnxca
OTBOAUMOE Ha UX U3yYeHHne
Paszgeu 1. BemecTBo U xMMu4eckue peakuyu (104)
IloBTOpEHME U yr/Iy6/IeHHe Iepronnuecknii 3akoH. Ileppoaudeckas cucTeMa XUMHYECKHX | XapaKTepHU30BaThb
3HAHUI1 OCHOBHBIX pa3/eJjioB anemenTtos JI. 1. MenaeneeBa. CTpoeHne aToMOB. XMMHUYeCcKHe

3JIeMeHThI NepBbIX
TPEX NepUo0B, Kalus
Y KaJIbLIMA 10 UX
M0JI0KEeHHUI0
B [lepuoaundeckont
cucreme
. 1. MeHnpeneeBa c
ONOpO Ha aITOPUTM.
KnaccuduuuposaTsb 1
Ha3bIBaTh
HeOopraHu4yecKue
BellleCTBa U3y4eHHBIX




XUMPYECKHe peakIuy. KIacCH(PUKAINSI XUMUIECKUX peaKIuit
10 Pa3JINYHBIM OCHOBAHHSM.

Teopust 271eKTPOIMTUUECKOM JUCCOLUALMU

JleMOHCTpanuu

1. Mogenu KpUCTa//IN4eCKUX pelIEéTOK HeopraHU4ecKux
BellleCTB.

2. KopoTtkonepuosaHas 1 JMHHONIEpHUOAHAs (HOPMBI
Ileproauueckoi CUCTEMBI XUMHYECKHX JIEMEHTOB

. . Mengeneesa

IIpaktuueckas padora Ne§ «Peaxnuu noHHOrO 0OMeHa»
IpakTraeckas pabora Ne 9 «KadecTBeHHBIC peakuy Ha HOHBI
B pactBope.

Kontposphas padora Ne6 «DnaeKTponmTHyecKas IUCCOLMAIIHDY
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KJIACCOB C OIIOPOM Ha
cxemy, Tabnuiy
pacTBOPHUMOCTH.
OnuchIBaTh 06LIME
XUMHUYECKHe CBOMCTBA
Bell[eCTB Pa3IMYHbIX
KJIacCOB,
NOATBepPXAAThb
CBOWCTBA NpUMepaMu
MOJIEKYJISTPHBIX
ypaBHEHUH
XUMHUYECKUX peaKL Ui
C OTIOpOM Ha CXeMy.
OnpenensiTb BUJA
XUMHYeCKOH CBSI3U U
THUI KPUCTA/LJTNYECKON
pelIéTKH BelllecTBa C
OIOpPOM Ha CXEMY.
[IpornosuposaTth
CBOMCTBA BelLl|eCTB B
3aBUCUMOCTH OT UX
CTpOeHUs nocje
npeJBapUTEIBHOTO
pas6opa.
BeicTpanBaTh
pa3BépHyThIe
NUCbMeHHBIE U
YCTHBIE OTBETHI C
onopou Ha
HHpOpMaLUIO U3
y4eOHUKa U
CIPaBOYHBIX
MaTepuasoB,
rpaMOTHO
HCI0JIb30BaTh
HU3y4YeHHbIH
NOHATUHHBIN annapar
Kypca XUMHH.
HWcnosb3oBaTh npu
BbIIIOJIHEHUH yYeOHBIX
33/laHUM U B poiecce
HUCC/Ie[0BaTENbCKON
JleATeJIbHOCTH
Hay4HO-NONYJIAPHYIO0
JINTEPATypy
XUMHUYECKOTO
coZiep KaHus,
CIpaBOYHbIE
MaTepHasbl, pecypchl
HHTepHeTa nox
PYKOBOACTBOM
nejarora.
PackpsIBaTh CMBICT
TEeOpHun
INEKTPOJIUTHUECKOM
nuccoruayi. OOBACHATD
MIPUYUHEI
3NIEKTPONPOBOAHOCTH
BOJIHBIX PacTBOPOB;
CocCTaBJIATh ypaBHEHHUS
JTICCOIMAIIMN KUCIIOT U
ImIeno4Yei, HoTHBIE
COKpaIlleHHbIE
XMMHUYECKUE YPABHEHUS

XUMHYCCKHX peaKHI/Iﬁ




HOHHOTO OOMEHa.

Pa3pes 3. HemeTasuibl U UX cCOeAUHEHUs (24 1)

Tema 3. O6mas
XapaKTepUCTHKA
XHMHUYECKHX 3/IEeMEHTOB
VIIA-rpynnsl. I'asorennt
(44)

0611as XxapaKTepuCTHKa rajoreHoB. 0CO6eHHOCTH
CTpOEHHA aTOMOB 3THUX 3JIEMEHTOB, XapaKTE€PHbIE OJId HUX
cTeneHu okucjeHus. CTpoeHre U U3NIeCKHe CBOMCTBA
MPOCTBIX BELIECTB — raJoreHoB. XUMHUYeCKHe CBOMCTBA Ha
npumepe xjaopa (B3auMoJelcTBUE C MeTaLJIaMH,
HeMeTaJlJIaMH - BOJIOPO/IOM U KHCJI0pOioM, *iesiodamu™).
XnopoBogopo. CossiHast KUCI0TA, XMMUYECKHe CBOMCTRBA,
*noJsiydyeHue*, npuMeHeHue. KauecTBeHHbIe peaKI[uy Ha
rajJoreHu/i-uoHblL. */leiicTBHe XJI0pa U XJIOPOBOIOPO/a Ha
OpraHu3M 4YesioBeKa.* BaykHeH1IMe XJI0pUABI U UX
HaxOoX/J€eHue B Iprupoae.

JleMoHCcTpanuu

BuseoMaTtepuasibl: raJloTeHbl U UX COEJUHEHHUS.
06pasLbl XJI0PUJOB.

JlaGopaTopHbIe U IPaKTUIECKHE PAaGOThI
JlabopaTOpHBIN OTBIT:

Pacno3HaBaHHe XJI0PUJ-HOHOB.

O6BACHATH 00LIHe
3aKOHOMEPHOCTH B
M3MeHEeHUH CBOUCTB
HEMETAJLJIOB U UX
coeJUHEHNH B
npe/ieiax MaJbIX
NepHO/I0B U TJIaBHBIX
HOATPYTI
[lepuoaunyecko
CHCTEMbI XUMHYECKHX
3JIEMEHTOB C y4ETOM
CTPOEHUS UX aTOMOB C
WCII0JIb30BAaHUEM
CXEMBI.

XapakTepu30oBaThb
dusuveckue u
XUMHYECKHe CBOMCTBA
HPOCTBIX BEIECTB
rajoreHoB (Ha
npuMepe xj0pa) u
CJIOKHBIX BellleCTB
(xn10poBOZOpPOAA,
XJIOpU/Ia HATpUs),
CIOCOGBI UX
HOJIy4eHHUH,
HpUMeHeHHE U
3HavyeHHe B IPUPOJE U
JKU3HU YesloBeKa
nocJe
CTPYKTYpPHUPOBaHUsA
MaTepHaJa.

OnpenensiTh raJoreHu/-
HOHBI B pacTBOpe C
HCI0JIb30BAHUEM
TabJIUIbI
"XapakTepHble
peakuuy Ha aHUOHBI".

[lnanupoBaThb 1
OCyLIeCTBJIATDb HA
NpPaKTHKe XUMAYeCKHe
3KCIIEPUMEHTBI,
IPOBOAUTH
HabJII0IeHus, Ae1aTh
BBIBO/IbI 11O
pesyJibTaTaM
3KCIIepUMEHTA [0CJIe
npeJBapUTebHON
pa6oThI.

CiejoBaTh NpaBUJIaM
6e30macHoM paboThl B
JIabopaTopuU MPU
HCIO/Ib30BaHNUHU
XMMHYEeCKOH NoCy/ibl U
060py/I0BaHHUS N0/
PYKOBOJCTBOM
neJjarora.

BricTpauBaTth
pa3BépHyThIe
HNUCbMEHHbIE U
YCTHbBIE OTBETHI C
OoInopou Ha
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HHPOPMALUIO U3
y4eOHHUKA U
CNPaBOYHBIX
MaTepHaJIoB,
rpaMoOTHO
HCI0JIb30BaTh
H3y4YeHHbIH
NOHSATUHHBIN annapaTt
Kypca XUMHH.
Hcnosb3oBaTk npu
BBINTOJIHEHUH y4eOHBIX
3aZlaHU# U B mpolecce
HCCJIEel0BATENbCKON
JlesITeJIbHOCTH
Hay4HO-TOMYJIIPHYIO
JIUTEpaTypy
XUMHYECKOTO
coiepKaHus,
CIIpaBOYHbIE
MaTepHasbl, Pecypchbl
HWHTepHeTa

Tema 4. O6maga
XapaKTepUCTUKA
XHUMHYECKHUX 3/71eMeHTOB VIA-
rpynnesl Cepa u eé
coeauHeHus (5 4)

006wras xapaKTepUCTHKA 3JIeMeHTOB VIA-rpynnsl.
OCO6GEeHHOCTH CTPOEHUsI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JJIs1 HUX CTEeMeHU OKUcIeHus. CTpoeHue U

dusHyecKHe CBOMCTBA NPOCTHIX BellleCTB — KUCJI0poJa U

CephlL
AnnoTponHble MOAUPHUKALMY KUCIOPOAA U CEPBI.
XuMHYeckHre CBOHCTBA cepbl. CEpOBOJIOPOJ, CTPOEHHE,
¢duU3UYecKHe U XUMHYECKHE CBOHCTBA (KUCIOTHBIE U

BOCCTaHOBHUTeJIbHbIE). OKCUABI Cepbl KaK NpeCTaBUTENH

KHUCJOTHBIX OKCHZ0B. CepHas KUCI0Ta, pU3nyecKre
Y XMMHYeCKHe CBOWCTBA (00LMe KaK NPeACTaBUTE S
KJlacca KUCJIOT U cieiduyeckre), IpUuMeHeHUe.
CepHUCTAs KMCJIOTA.

*XUMUYeCcKre peaKL1y, JeXalie B OCHOBE

MPOMBILLJIEHHOT O crocob6a MoJIiy4eHHus CepHOI>'I KHCJIOThL*

CoJiv CepHOM KUCJIOTHI, Ka4eCTBEHHAs peaKLus Ha
cysibdaT-uoH.

HaxoxxJeHue cepbl U eé coeJUHEHUH B IpUpPO/Je.
*XHUMHUYecKoe 3arpsi3HeHH e OKPYKaKIeH cpeibl
COeIMHEHUSIMHU cepbl (KUCIOTHBIE 0K/, 3arpsiI3HEHUE
BO3/lyXa U BOJJOEMOB), CIOCO6HI €ro NpeAoTBpalleHus.*

JleMoHCTpanuu

Kostekuuu (BujieoMaTepuasbl): cepa M eé coeJMHEeHUSI.
O6yr/iMBaHMe caxapa oA AeicTBUEM
KOHLEHTPUPOBAHHOM CEPHOM KUC/IOTBHI.

JlaGopaTopHbIe U IPAKTHYECKUE PaGOThI
JlaGopaTOpHbIE ONBITHI:

O6HapyxeHHUe CcyJIbPaT-HOHOB.

B3auMojelicTBUe pa36aBJIeHHOU CEPHON KUCJIOThI €
IUHKOM. BbIuMcC/1IeHU S

0 YpPaBHEHHUsIM XUMHUYeCKUX peaKIHH;

O6BACHATD 061HE
3aKOHOMEPHOCTH
B U3MEHEHUH CBOHCTB
3yieMeHTOB VIA-
TPYIIIBI U UX
coeIlMHeHUH
C y4ETOM CTPOEHHS UX
aTOMOB C OIIOPOH Ha
cxemy "M3MeHeHUe
paZiuycoB B
noArpymmnax".
XapakTepu3oBaThb
dusuveckue
U XUMHUYEeCKHe
CBOMCTBA IPOCTOTO
BellleCcTBa Cepbl U eé
coeiiHEeHUH
(cepoBogopona,
OKCH/IOB Cephbl, CEpPHOH
KHUCJIOTBI, Cy/1b)aTOB),
CHOCOGBI UX
HOJIyYeHHUs,
HpUMeHeHHe U
3Ha4yeHHe B IPUPOJie U
’KU3HU YeJIoBeKa C
OINOpPOH Ha CXeMY U
IJIaH.

OnpenensaTh HaJIMUUE
cysbdaT-noHOB
B pacTBope.

OOBSACHATD CYLHOCTh
3KOJIOTHYECKUX
npo6JieM, CBS3aHHbIX C
nepepadboTKOM
CoeiTHEHUH cepbl
nocse
CTPYKTYpUPOBaHUS
MaTepHaJa.

[lnanupoBaThb U
OCYLLLECTBJISATh HA
NPaKTHKE XUMAYeCKH e
3KCIEPUMEHTHI,
HPOBOJUTH
HabJII0IeHNs, [ie/1aTh
BBIBO/IbI 110
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pesysibTaTaM
3KCIepUMeHTa.
CnenoBaTb NpaBUJIaM
6e30macHOM paboThl B
JlabopaTopuu Npu
HCIO0JIb30BaHU U
XMUMHYeCKOH NOCy bl U
060py0BaHUS MOJ,
PYKOBOACTBOM
nejarora.
[TpousBoAUTH
BbIYMCJIEHUS IO
XUMHUYECKUM
YpaBHEHUSM 110
QJITOPUTMY.
HWcnosb3oBaTh npu
BbINOJIHEHUU Y4eOHBIX
3aJJaHUM TeKCThI
y4eOHUKa,
CIpaBOYHbIE
MaTepHasbl
(IMepuoguyeckyro
CUCTEMY XUMHUYECKUX
anemMeHTOB /. U.
MeHpeneeBa, TabaULy
pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U
coJiel B BOJie,
3JIEKTPOXUMHYECKU
pAA HanpsiKeHUH
MeTaJlJIOB).
Hcnonb3oBaTs npu
BBITIOJTHEHUH Y4Ye0-
HBIX 3aJJaHUH U B
nporecce
KCCIe0BaTebCKOM
JlesITeJIbHOCTH Hay4HO-
HOIYJIIPHYIO
JIUTepaTypy
XUMHAYEeCKOTro
cofiepaHus,
CrpaBOYHbIE
MaTepHaJibl, peCypchbl
HuTepHera
M0CJ/Ie KOHCYJIbTALUU C
neAarorom

Tema 5. O6maga
XapaKTepUCTUKA
XHUMHYECKHUX 3/1EMEHTOB VA-
rpynnsl. A3oT, docdop u ux
coeUHEeHMs

(74

00w1as XxapaKTepUCTHKA 3JIeMeHTOB VA-Tpymnbl.
OCO6EeHHOCTH CTPOEHUsI AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JJIs1 HUX CTEIIEHU OKUC/IEHHS .

A3oT, pacnipocTpaHeHue B IpUpo/e, usnyeckue U
XUMH4YeCKHe CBOMCTBA (B3aMMO/[eiCTBHE C MeTa//IaMH U
HeMeTaJl/IaMH - KUCJIOPOZIOM U BozopozoM). KpyrosopoT
a3oTa B IpUpoO/e.

AMMuak, ero pU3UUeCcKre U XUMUYECKHEe CBOHCTBA
(okHCJIeHUEe, OCHOBHBIE CBOMCTBA BOJHOT'0 PAacTBOpa),
*nosydyeHre* v npuMeHeHue. Coyiu aMMOHUS, UX
dusnYecKre U XUMHYeCKHe CBONCTBa (pa3JsioxKeHHe,
B3aUMO/IeICTBHE CO 11leJI0YaMHU ), IPUMEHEHHE.
KauecTBeHHas peakiysi Ha HOHbl aMMOHHUSI.

A30THas KMCJIOTa, eé GHU3NYecKHe U XMMHUYecKHe CBOHCTBa
(o61iMe KaK MpesCTaBUTE s KIacca KUCIOT U
cnenuouyeckre). A3oTrcras kuciora. Mcnosb3oBaHue
HUTPATOB U COJIed aMMOHMUS B KAUeCTBE MHUHEPaTbHbIX
yAOOpeHUH.

*XUMUYecKoe 3arpsisHeHNe OKpYKarolen cpe/bl
COeIMHEHUsIMH a30Ta (KUCJIOTHbIE J0XAH, 3arpsi3HEHHe

O6BACHATD 061He
3aKOHOMEPHOCTH B
HU3MEeHEHUH CBOWCTB
3J1eMeHTOB VA-
TPYIIIbI U UX
coeIMHEHUH € y4éTOM
CTPOEHUS UX AaTOMOB.

XapakTepu30BaThb
dusuveckue u
XMMHYecKHe CBOWCTBA
MPOCTBIX BEIECTB
asorta u pocdopa u ux
coeiHeHUH
(amMuaka, cosiet
aMMOHMS, a30THOH
KHMCJIOTBI, HUTPATOB,
okcuza pocdopa(V) u
¢dochopHOU KUCAOTHI,
docdaTon), cnoco6bl
UX MOJIyYeHus,
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BO3/1yXa, TOYBLI ¥ BOZOEMOB).*

®ocdop, *amnorponHsle Mogudukanuu pocdopa*,
dusnYecKre U XUMHUYeCcKue CBOKCTBa (B3auMO/IeiCTBHE C
MeTa/lJlaMU, HEMeTa/lJlaMH, *KOHI[eHTPUPOBAaHHOU
a30THOM U CepHOM KUCI0TaMM).*

Okcug pocdopa(V) u dochopHas KucaoTa, GU3nUvecKre U
XUMH4YeCKHe CBOHCTBA, osydeHue. KayecTBeHHas
peakuus Ha GochaT-HOHBL.

Ucnoap3oBaHue ¢pochaToB B KaueCTBE MUHEPAJIBbHBIX
yA06peHu. 3arpsi3HeHHe PUPO/IHBIX BOJIOEMOB
docdaTamu. JleMOHCTpAL UM

Kosutekuuu: ¢ocdop u ux coeAnHeHUsl.
B3auMo/eiicTBre KOHLEHTPUPOBAHHON a30THON KUCIOTHI
C MeJibI0.

JlaGopaTopHbIe U NPAKTUYECKUE PAGOThI
JlaGopaTopHbI€e ONBITHI:

1. BsauMopelicTBUE cOJiell aMMOHUSA C IIENTO0YbIO.

2. 03HaKoMJIeHHe ¢ 06pa3LaMHy a30THBIX U GocHOpHBIX
yA00peHuH.

[IpakTHyeckas paboTa:

Ne 10. [TonyyeHre aMMHUaKa, U3y4yeHHe ero CBOMCTB.

Bwvruucaenus
— M0 YpPaBHEHUSIM XMMUYECKUX PeaKL Ui

HpUMeHeHHe U
3Ha4yeHHe B IPUpPO/ie
Y XKU3HHM YeJIOBeKa C
HCI0JIb30BAaHUEM
CXEMBI.

OnpenesisiTh MOHBI
aMMoHUd U ¢pocdar-
HOHBI B pacTBOpe C
HCIO0JIb30BaHUEM
TabJIUIbI
"XapakTepHble
peaKL U1 Ha KaTHOHBI
Y aHUOHBI".

OGBACHATD CYyIHOCTh
3KOJIOTHYECKHUX
npo6JieM, CB3aHHbIX C
HaxXOXJeHHeM
coeiMHEHUH a30Ta U
¢docoopa B
OKpY’Kalolllel cpefie.

[lnanupoBaTh U
OCYILIECTBJISATh Ha
NpaKTHKe
XHMHYecKHe
3KCHEPUMEHTHI,
HPOBOJUTH
Hab6Jl01eHus, 1eJIaTh
BBIBO/IBI 110
pe3yJ/ibTaTaM
3KCIEepPHU-MeHTA.

CineoBaTh NpaBUIaM
6e30macHOM paboThl B
JIabopaTopuu NpH
HCI0JIb30BAaHUU
XUMHYECKOH MOoCyAbl U
060pyAOBaHUS.

[IpousBoauTh
BBIYHCJIEHUS 1O
XUMHUYECKUM
YPaBHEHUSM.

Hcnosnp3oBaTh pu
BBINOJIHEHUH YIeOHBIX
3aZlaHUH TEKCTbI
y4eGHUKA,
CrpaBOYHbIE
MaTepHasbl
(mepuouyeckyo
CUCTEMY XMMHYECKUX
sneMmeHToB /. U.
MeHeneeBa, TabaULY
pPacTBOPHUMOCTH
KHCJIOT, OCHOBaHUH U
coJiel B BOJIE,
3JIEKTPOXUMUYECKUN
psA HanpsiKeHUH
MeTaJJIOB).

HWcnosnbp3oBaTh npu
BbIIIOJIHEHUHU yYEOHBIX
3aZlaHUi U B mpolecce
HCCaeA0BaTeNbCKOM
JleATeIbHOCTH
HAY4YHO-NONYJISAPHYIO
JIUTEpPaTypy
XUMHYECKOTO
coZiep>KaHus,
CrpaBOYHbIE
MaTepHaslbl, Pecypchbl
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l/]HTepHeTa nocie
KOHCYJIbTallUU C
negarorom

Tema 6. O6G1as xapaKTepuc-
THKa XUMHUYECKHX 3/IEeMEHTOB
IVA-rpynnsl.

Yriiepoja v KpeMHMH U UX
coeAUHEeHUs

(84)

Yruiepop, ajutoTponHble Mogudukanuu (rpaduT, aamas),
pacnpocTpaHeHHe B Ipupo/ie, GU3nveckue U XMMHUYECKHE
cBoiicTBa. Axcopbuus. Kpyrosopor yryiepojia B npupo/e.
OKcHABI yTJIepoJa, UX pusnveckre U XUMUYeCKHe
cBOMCTBA (B3aNMOZeHCTBHE C MeTa/lJIaMH, HEMeTa/UIaMH,
*KOHIEHTPUPOBAHHON a30THOU M CEPHOU KHUCJIO0TaMU )¥,
UX JleCTBUE Ha KUBble OPraHU3Mbl, *nojayyeHue*

Y IpUMeHeHHe. *JKoJIorudeckue npobJieMbl, CBI3aHHbIE C
okcuzoMm yriepoaa(lV); runoresa rsiio6ajabHOTO
MOTeNJIEHUS] KIMMATa; MapHUKOBbINA 3¢ deKT.*

YroJsibHast KUCJIOTA U €€ COJIY, UX GU3NYECKHUEe U
XHMUYeCKUe CBOWCTBA, NO/yYeHUe U IPUMEHEHHE.
KauecTBeHHas peakius Ha Kap6OHAT-UOHBI.
*Mcnosb30BaHre KapOOHATOB B OBITY, MEIUIHHE,
[POMBIIIEHHOCTH, CeIbCKOM X03sicTBe.*

KpeMHu#, ero ¢pusudeckre U XuMU4eCKHe CBOUCTBA (Ha
npuMepe B3aUMOAENUCTBUS C META/JIAaMHU U HEMETa/LJIaMU ),
*oJlydeHHe U IPUMeHEHHE B 3JIEKTPOHHUKe.*
*CoelMHeHUA KpeMHHUA B npupoje. O6imue
npescraByieHus 06 okcuze kpeMuUs(IV) 1 KpeMHUEBOH
kucjaoTe. CUIMKATBI, UX UCIIOJIb30BAHHE B OBITY,
MeJUIMHE, IPOMBILIIEHHOCTH. Baxk-Helne
CTpOUTEJIbHbIe MaTepHasbl: KEPaMHUKa, CTEKJIO, [[EMEHT,
6eToH, xKesie306eToH. [[po6yieMbl 6e30macHOT0
HCI0JIb30BAHUS CTPOUTEJIbHBIX MaTEPHAJIOB B
MOBCEeHEBHOM XXU3HU.* [leMOHCTpanuu

Mopeu KpUCTaJIMYeCKUX PEeIETOK aiMasa, rpadpuTa,
MOJIEKYJIbI pyJuiepeHa.

Ancopbuus pacCTBOPEHHBIX BEeLeCTB aKTUBUPOBAHHBIM
yrJiém. [Ipotusoras.

BuseomaTepuasnbl: CHIMKATHAsA HPOMBIIIIEHHOCTb.
Mogesu MoJieKy/1 OpraHM4yeCcKHUX BeleCTB.
JlaGopaTopHbIe U IPAaKTHYeCKUE PaGoThI
JlaGopaTopHbIii onbIT: KauecTBeHHast peakuus Ha
Kap6oHaT-UoH. [IpakTHYeckre paGoThI:

Ne 11. [TosiydyeHue yr1eKUCI0I0 ra3a ¥ U3ydeHre ero
CBOWCTB.

Ne 12. PemieHue akcnepMMeHTa/IbHBIX 33/1a4 110 TeMe
«HemeTasibl».

BbruucieHus 1o YpPaBHEHHUAM XUMHUYECKHUX peaKum‘/’I

63

O6BACHATDb 06ILIHe
3aKOHOMEPHOCTHU
B U3MEHEHUH CBOMICTB
3j1eMeHTOB [VA-
TPYIIbI U UX
COoeIMHEHUH C Y4ETOM
CTPOEHUSI UX aTOMOB.

XapakTepu30BaThb
dusnyeckue
Y XUMUYeCcKHe
CBOWCTBA NPOCTHIX
BEIEeCTB yrjepoJa u
KpPEMHHUS U UX
coeiMHEeHWH (OKCUI0B
yrjaepoja, yrojbHoH
KHUCJIOTBI, KApOOHATOB,
OKCHJA KpEMHMUS,
KpeMHHUEeBOH
KHUCJIOTBI, CUJINKATOB),
CIOCOGBI UX
MOJIy4YeHuUsl,
NpUMeEHEeHUE
Y 3HaYeHHe B IpUpo/je
Y ’KU3HU YeJsIoBeKa.

OnpezensiTb Kap6oHaT-
Y CUJIMKAT-

HOHBI B pacTBOpe.

OGBSACHATD CYIHOCTh
3KOJIOTUYECKUX
npo6JieM, CBI3aHHBIX C
HaXO0X/JleHueM
YIJIEKHCJIOTO ra3a B
OKpy»Kalolllel cpejie.

[lnanupoBaThb U
OCYLIeCTBJISATDH Ha
MpaKTHKE XUMUYECKUe
3KCIepUMEHTHI,
[IpoBoguTH
HabJIl0jeH s, [ieJ1aTh
BbIBOJIbI 10
pe3ysbpTaTaMm
3KCIIepUMeHTa 1ocje
npeJBapUTeIbHON
paboThL.

CyienoBaTh paBUJaM
6e301acHOM paboThl B
JIabopaTopuu NpH
KCII0JIb30BaHUU
XUMHUYECKOH MOCy bl U
060pyIOBAHMUS.

Hcnosib3oBaTh pu
BBINOJIHEHUH YIEOHBIX
3a/laHUM TEKCThI
y4eOHUKa,
CIIpaBOYHbIE
MaTepHuasbl
(Mepuoanueckyo
CUCTEMY XMMUYECKUX
snemeHToB /. U.
MenzesneeBa, TabIUIy
pPacTBOPHUMOCTH
KHCJIOT, OCHOBaHUH U
coJieli B BOJIE,




3JIEKTPOXUMHYECKU I
pA4 HanpsiKeHUH
MeTaJlJIoB) Mocje
KOHCYJIbTALUHU C
neJjaroroM.
Hcnosb3oBaTh npu
BBIIIOJIHEHUH y4eOHBIX
3aJlaHU U B IIpoliecce
HCCaeA0BaTeNbCKON
JlesITeJbHOCTH
Hay4HO-NONYJIAPHYIO
JINTEpaTypy
XUMUYECKOTO
coJilep>KaHus,
CIIpaBOYHbIE
MaTepHasbl, pecypchbl
HHTepHeTa

Pa3geu 2. MeTa/uibl U UX coeguHeHus (20 4)
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Tema 7. O611Me cBOMCTBa
MeTaJ/l/IoB
(44)

061113 XxapaKTepHUCTHKA XUMUYECKUX 3JIEMEHTOB —
MeTaJ/lJIOB Ha OCHOBAaHUH UX MOJIOXKEHHS B
[lepnoanyeckoi cucTeMe XUMHUYECKHX 3J1eMEHTOB

. . MeHpeneeBa u ctpoeHusi atoMoB. CTpoeHue
MeTa/lJI0B. MeTa//In4ecKas CBsI3b M MeTa/lJIndyecKast
KpUCTa/UTMYecKas peléTKa. JJIeKTPOXUMHUYeCKUH psij
HanpsKeHUH MeTa/ioB. PusnyecKkre U XUMHUYECKHE
CBOMCTBa MeTaJJIOB (B3aUMO/ieeiCTBHe C KUCJI0POJOM,
BOJIOM, KM CJI0TaMHU ). *O611 e CIIOCOGBI MOJIyYeHUS
MeTaJJIoB.*

*[ToHsATHE 0 KOPPO3UH METAJIJIOB U OCHOBHBIE CITOCOGEI
3alIMUThI OT KOppo3uu. CliaBbl (CTasb, YYTYH,
JIOPATIOMUHUY, 6pOH3a), UX IPUMEHEHHUE B OBITY U
MPOMBILUIJIEHHOCTH.*

JleMOHCTpanuu

0O3HaKoMJIeHHe C 06pa3iiaMy METAJIJIOB U CIJIABOB, UX
dU3NYECKUMU CBOUCTBAMU.

Mojiesii KpUCTaIINYECKUX PEIIETOK METAJJIOB.
BuzieomMaTepuasbl: KOppo3us METAJIOB.

JlaGopaTopHbIe U IPAaKTHYeCKUE PaGOThI
JlaGopaTOpHBIE ONBITHI:

O3HaKoMJIeHHE ¢ 06pa3ljaMU CILJIABOB METAJLJIOB.
3aBUCUMOCTb CKOPOCTH PeaKIUU MeTaJlJIa C KHCIOTOH OT
NPUPOALI METAJLIA.

BbruucieHus
10 YpPaBHEHUSIM XMMHUY€ECKUX peaKL 1.
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PackpbiBaTb cMBICT
M3y4aeMbIX IOHATUI
Y IPUMEHSITDb 3TH
HNOHATUSA NPU
OIMCAaHUU CBOMUCTB
BeI[eCTB U UX
npeBpalLieHuH.
O6BACHATH 061IHE
3aKOHOMEpPHOCTH B
M3MeHEeHUU CBOMCTB
3JIEMEHTOB-MeTaJ/lJIOB
Y UX COeJUHEeHUH C
Y4ETOM CTPOEHUS UX
aTOMOB.
XapakTepu3oBaThb
CTpOeHHEe MeTaJ/lJIOB,
obure GusnvecKue U
XUMUYeCKHe CBOHCTBA
MeTaJlJIOB.
XapakTepH30BaTh
o61IHe Croco6bl
NoJly4eHUs] MeTaJIOB
nocJe
CTPYKTYPHUPOBAHUA
MaTepHasa.
CnenoBaTb NpaBUJIaM
6e30macHOM paboThbl B
JlabopaTopuu Npu
HCIN0JIb30BaHUU
XMUMHYeCKOH NOoCy bl U
060pyAOBaHUS.
[IpousBoauTh
BBIYHCJIEHUS 1O
XMUMHYeCKUM
ypaBHEHHUSIM.
Hcnosnp3oBaTh pu
BBINOJHEHUH YIeOHBIX
3aJaHUH TEKCThI
y4eOHUKa,
CIpaBOYHbIe
MaTepHasbl
(Iepuopnyeckyo
CHUCTEeMY XMMHUYEeCKHX
asieMeHTOB /I. U.
MengeieeBa, TabauLy
pPacTBOPHUMOCTH
KHCJIOT, OCHOBaHUH U
coJieH B BOJIE,
3JIEKTPOXUMHUYECKU U
PS4 HanpsiKeHUH
MeTaJJIoB).
Hcnosb3oBaTh npu
BBINOJIHEHUH Y9eOHBIX
3aJlaHU U B nipolecce
HCCaeA0BaTeNbCKON
JlesITeJIbHOCTH
Hay4HO-NIONYJIAPHYIO
JIUTEpaTypy
XUMHUYECKOTO
cojJiepXKaHus,
CIpaBOYHbIE
MaTepHasbl, pecypchbl
WHTepHeTa nocie
npeiBapUTeJbHON
KOHCYJIbTAL[HH C
neJjarorom




Tema 8. BaxkHelue

MeTaJ/l/Ibl U UX COeAUHEHHUA

(16 1)

[llesiounble MeTasbl. [Tos10keHue B [lepuogruyeckoi
CUCTEMe XMMHUYeCKHUX 3jieMeHTOB /|. U. MeHaeseeBa,
CcTpoeHUe aTOMOB. Haxox/jeHue B mpupoje.
dusnyeckue U XUMUYECKUE CBOUCTBA (Ha mpuMepe

HaTpus U Kaaus). OKCUbl ¥ THAPOKCH/BI HATPUS U KaJIHS.

[IprMeHeHMe 1e/I0YHBIX METAJIJIOB U UX COeIMHEHUH.
[llenro4HO3€eMe/IbHBIE MeTa/JIbl MarHUH U KaJbLHH,
cTpoeHue aToMoB. [losioxxeHue B [leproanyeckod cucteMe
XUMUYecKuX 3jieMeHTOB /I. U. MeHnieneeBa. HaxoxeHue B
npupose. Prusnyeckue U XMMHUYECKHe CBOMCTBA.
BaxkHeli1ne coeMHEHUA KaabLus (OKCUA, THAPOKCH],
cosin). *JKEcTKOCTb BOABI U CIIOCOGHI €€ ycTpaHeHus.
Anromunuit. [lonoxxeHnue B [lepuoguyeckoii cuctemMe
XMMUYecKUx 3yeMeHTOB /I. U. MeH/iesieeBa, cTpoeHue
atoMma. HaxoxxgeHue B npupoge. dusndeckue u
XUMHUYeCKHe CBOHcTBa. AMbOTEPHbIE CBOCTBA OKCHJA U
TUJPOKCUAA.

2Keneso. [Tosoxxenue B [lepuouyeckoil cuctemMe
XHMMUYecKUx 3yeMeHTOB /I. U. MeH/iesieeBa, cTpoeHue
atoMa. HaxoxzaeHue B npupoge. Pusndeckue u
XUMHU4YecKkue cBorcTBa. OKCH/ABI, THAPOKCUABI U COJIU
esesa(ll)

u xese3a(lll): coctas, cBoMcTBa U hosyueHue.

JleMoHCcTpanuu

B3aumojelicTBre HATpHs C BOJOM.

OkpaurMBaHue NJiaMeHH HOHAMU HATPUsI U KaJlusl.
OkpauiMBaHue MJlaMeH! HOHAMU KaJbIIUsl.
B3zauMo/eicTBrE OKCH /A KaJbIUs C BOJOM.
BusieomaTepuasbl: TOPEHME XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IPaKTUYECKHE PaGOThI
JlaGopaTOpHBIE ONBITHI:

O3HaKoMJieHHe ¢ 06pasLiaMy aJlOMUHUS U ero CIJIaBoB.
AMdoTepHbIE CBOMCTBA F'UPOKCH/IA AJIIOMUHHUSL.
KayecTBeHHbIe peaKlMU Ha UOHBI KeJie3a.

JKécTKoCcTb BOAIBI U METO/IbI €€ YCTPaHEHU .
[IpakTHyeckue paboThI:

Ne 10. PemreHre skcnepuMeHTa/lbHBIX 33/ja4 110 TeMe
«MeTasbI».

BbruucjieHus
110 YPaBHEHUSIM XMMHUYECKUX peaKL Ui

O6BACHATD 061IHe
3aKOHOMEpPHOCTH B
HW3MeHeHHUH CBONCTB
3JIEMEHTOB-METAJIJIOB
B IpynInax v ux
COeJJUHEHUM C Y4ETOM
CTPOEHUs UX ATOMOB.

XapakTepu3oBaThb
¢dusnyeckue u
XUMHUYeCcKHe CBOMCTBa
MPOCTBIX BEIIECTB
METAJLJIOB U UX
coeJlMHeHUH (OKCH/IOB,
TUAPOKCU/IOB, COJIEH) C
OTIOpOM Ha CXeMy,
Croco6bI UX
MOJIyYeHHUs],
npUMeHeHUe U
3HaYyeHHUe B IPUPoJie U
YKU3HU YeJIOBeKa.

PacnosHaBats ¢
MOMOLIBIO
KaueCTBEHHBIX
peakuui HOHbI
MeTaJIJIOB (MarHus,
QIIOMUHUS, IMHKQ,
JKeJie3a, Meiu) ¢
HCII0/Ib30BaHNEM
TabJIULbI
"XapakTepHble
peakiuy Ha KaTUOHBI".

[lnanupoBaThb 1
OCYILeCTBJISATD HA
MPAKTHKE XUMHUYECKHe
3KCHEPUMEHTHI,
MPOBOJAUTH
HabJII0IeHus, Aes1aTh
BBIBO/IBI 110
pe3ysbTaTtaMm
3KCIEPUMEHTA.

CiezoBaTh NpaBuJaM
6e30macHON paGoThI B
JIabopaTopuu NpH
HCIOJIb30BaHUU
XUMUYECKOU MOCY/ bl U
060pyZI0BaHUSI.

[IpousBoauTh
BBIYHCJIEHUS 1O
XUMUYECKUM
ypaBHEHUSIM.

BricTpauBaTth
pa3BEépHyTbIe
NHUCbMEHHbIE U
YCTHBIE OTBETHI C
OIOpoi Ha
HHPOpMaLMIO U3
y4eOHHUKA U
CIPaBOYHBIX
MaTepHuasioB,
rpaMoOTHO
HCI0JIb30BaTh
H3y4YeHHbIH
NOHATUHHBIN annapaT
Kypca XUMHHU.

HUcnoap3oBaTh npu
BBINOJIHEHUH YI€OHBIX
3aJJaHui U B mpouecce
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HCCIeI0BaTe/IbCKOM
JleTeJIbHOCTH
Hay4HO-NONYJIAPHYIO0
JINTEPATYpy
XUMHUYECKOT0
coJiepKaHus,
CIpaBOYHbIE
MaTepHasbl, pecypchbl
HHTepHeTa

Paspen 3. MepBoHaYanbHble XMMUY

ecKkue noHATUs 06 opraHnyeckmx seectsax, 10y

Tema 9. NepBOHaYaNbHble
XUMUYECKMEe NOHATUA 06
OpraHMYecKux BeLLecTsax

O61ue mnpejcTaBieHUsT 00 OCOGEHHOCTSX COCTaBa U
CTPOEHHUsI  OpPraHUYeCcKUX  COeJAMHEHUU
[lepBoHavYa/JbHble MOHATHS 00 OpPraHUYECKUX BeleCTBax

yrJjepoza.

KaK O COeUHEHHUsX yrjepoja (MeTaH, 3TaH, 3THJIEH,
aleTUJIEH, 3TaHOJ, TJIMLEPHH, YKCycHasd Kuciaota). *Ux
Knaccudukanus
[loHsaTe o0 6UOJOIMYECKH

COCTaB U XHMUYECKOE CTPOEHHE.
OpraHUYecKUx BellecTB.*
Ba)XKHBIX BELIECTBaX: JXKUpPaX, GesiKkaxX, yriaeBoJlax — U HX
posii B KU3HU 4YeJioBeKa. *MaTepuasbHOE €JUHCTBO
OpraHUYEeCKHX U HEOPTaHUYECKUX COeJTUHEHUI.*
[IpupoiHbIe UCTOYHUKHU YTJIEBOAOPOJOB (YT0Jb,
MPUPOAHBIH ra3, HedTh), NPOAYKTHI UX TepepaboTKH, UX

pOJIb B OBITY U TPOMBIILLJIEHHOCTH.

OGBSACHATb NPUIUHEI
MHOT006pa3us
BElleCTB,
WJUTIOCTPUPOBATH
B3aMMOCBS3b
HeOpraHU4ecKux
COeJJMHEHUH yTyieposa
W OpraHu4ecKux
BeLIEeCTB N0/,
PYKOBOJACTBOM
YUUTes.

O6BACHATD yCJI0BUSA

6e30MacHOTO

HCNO0JIb30BaHUS

BeLIEeCTB U XUMHUYECKHUX

peaxiui B ObITY.

XapaKTepH30BaTb POJib
XUMMHU B Pa3/IMYHBIX
chepax eI TETbHOCTH
JII0/1ei, OCHOBHbIE
BelllecTBa U
MaTepHaIbl,
HpUMeHsIeMbIE B
YKU3HU COBPEMEHHOTO
YyeJioBeKa.

Pa3gen 4. O606uieHne MaTepuana o kypcy «Heopranumueckas xumus» (4 1)

Tema 10. Xumus u
OKpy>Karommast cpena, 14

HoBble MaTepuasbl U TexHOJOTUH. BemecTBa u
MaTepHaJbl B IOBCEJHEBHOH XKHU3HU Yesl0BeKa. XUMUA U
310poBbe. be3onacHoe Ucno/ib30BaHKE BeleCTB

U XUMUYECKUX peaKLUi B ObITY.

OCHOBBI 3K0JIOTUYECKOHM rpaMOTHOCTH. XHMHUYeCKoe
3arpsisHeHHe OKpY»Kalollel cpebl (pesebHO
JIONyCTHMasi KOHIleHTpanus Bemects — [1/1K).

PoJib XMMUH B pellIeHUH 3KO0JIOTHYECKUX TPo6JIeM

060611eHNEe MaTepHasa Mo
kypcy «Heopranuueckas
XUMUA», 34

0606111eHHe U CUCTeMATHU3aLUA 110 Kypcy
«Heopranuyeckass XuMusi»

XapakTepHu30BaThb poJib
XMMHUH B pa3/IMYHbIX
cdepax feATebHOCTH
JIIO/lel, OCHOBHbIE
BellleCcTBa U
MaTepHasbl,
npUMeHseMble B
YKU3HU COBPEMEHHOTO
YeJsIoBEKa.

. OGBACHATB yCI0BUSA
6e30MacHOro
HCIO0JIb30BAaHUSA
BeLIEeCTB U
XUMHUYECKUX peaKLUi
B OBITY

AHanM3upoBaThb U
KPUTHYECKU
OLleHUBaTh
HHPOpMaALUIO
0 BJIMSIHUU
HPOMBILIEHHOCTH,
CeJIbCKOT0 X035HCTBa,
TPaHCIOPTA U JIp.

Ha COCTOsIHHE
OKpY’Kalolllel cpesibl.
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YMeTb OKa3bIBaTh
HepBYIO MOMOILb IPH
XUMHMYECKUX 0’KOTaX U
OTpaBJIEHUSX.

[IpuHuMaTh yyacTue B
006CYKIeHUH TPo6JIeM
XUMHUYECKOH U
3KO0JIOTUYECKOHN
HaIpaBJIEHHOCTH,
BbICKA3bIBaTh
COGCTBEHHYIO
HO3HULHUIO MO
npobseme U
npejJjaraTb
BO3MOJXHbIE NTyTH €€
pelleHHUsC ONIOpOor Ha
“HbOpMaLUIO U3
y4eOHUKaA U
CIIpaBOYHbIE
MaTepHasbl, Pecypchbl
HWHTepHeTa

[Ipy paspaboTke pabodeil mporpaMMbl B TeMaTHUYeCKOM IJIAHUPOBAHUM JOJKHBI ObITh YYTEHbl BO3MOXHOCTH
WCIIOJIb30BAaHUS 3JIEKTPOHHBIX (LM(pPOBbIX) 06pa3oBaTe/bHbIX PECYPCOB, ABJAIILUXCA yieOHO-MeTOANYECKHMHU
MarepuasaMu (MyJbTHMeAUNHbIE IPOrPAaMMBbI, 3JIEKTPOHHBIE yUeOHUKU U 3aJaYHUKH, 3JIEKTPOHHbIE 6UGJINOTEKH,
BUPTya/IbHble JIAGOPAaTOPUU, WUIPOBBbIE MPOrPaMMbl, KOJJIEKLIHUHU LU(PPOBBIX 00pa3oBaTeNbHbIX PECYPCOB),
HCIOJIb3yeMbIMHU [JJI1 OOYYeHHS] M BOCHUTAHUS PAasJMYHBIX TPYNN M0Jb30BaTesed, NpeACTaBJEHHBIMUA B
3JIeKTpOoHHOM (1jMdpoBOM) BUJE U pealM3yIOIIUMU AujakThieckue Bo3MoxxkHocTU UKT, comepkaHue KOTOpBIX
COOTBETCTBYET 3aKOHOATENIbCTBY 06 06pa3oBaHUU.
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YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

Xumus. 8 kimacc: yue0. 1 odmeoopa3oBarenbHbx yapexaeauii / O.C. 'abpuensy. - 3-e us .,
ctpeotwir. - M.: JIpoda, 2022. - 286 c.

Xumust. knacc: yue0. ans obuieoopazoBarenbHbiX yupexaenuit / O.C. 'abpuensH. - 3-e u3.,
ctpeorurl. - M.: [Ipoda, 2022. - 288 c.

METOAHUYECKHUE MATEPHAJIBI IUISA YYUTEJIA

1. T'abpuensu O. C., BockoOoitnukona H. I1., furykoBa A. B. HacronbHas kHura yuutens. Xumus. 8
Ki1.: MeTogmueckoe nocodue. - M.: Ipoda, 2021.

2. I'abpuensn O. C., SurykoBa A. B. Terpans 11 1a00paToOpHBIX OMBITOB M NPAKTUYECKUX padoT. 8 KII.
K yue6nuky O. C. I'abpuensna «Xumus. 8 kimace». M.: JIpoda, 2022.

3. lNabpuensn, O. C. Metonuueckoe nocooue k yueoOnuky O. C. ['abpuensna «Xumus». 8 xkiacc / O. C.
I"abpuenssa. — M. : lIpoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe nocodbue k yueouuky O. C. 'abpuensna «Xumus». 9 kmace / O. C.
I"abpuensn. — M. : lpoda, 2021. — 108.

5. Xumus : TexHonornyeckue kaptel K yueOHuky O. C. ['abpuensiaa « XuMus. 8 Ki1acc» : METOJUUECKOE
nocodue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHonoruueckue kapTol K yueOHuky O. C. 'abpuensnHa « Xumus. 9 kinaccey» : METoJU4YeCcKoe
nocooue / JL n. AcaHoBa. — M. : Hpoda, 2018
7. Xumus. 8 ki1.: KonTponbHble 1 ipoBepoyHbie padboTsl k yueoHuky O. C. ['abpuensna «Xumus. 8» /
O. C. I'abpuensH, I1. H. bepeskun, A. A. YmakoBa u ap. - M.: [lpoda, 2022. nanHsie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Beeaurenanusiehttp://www.chemnet.ru ['azeta « Xumusi» u cailt mist yuurens «5 uay Ha ypok
XUMUN»

http://him.1september.ru Enunas komnekmus L{OP: [IpenmeTHas KommeKust « XuMUs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIE SKCIIEPUMEHTBI: XHUMHUSI.
Konnexnus Poccuiickoro o0mieo0pazoBaTreasHOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onmuMIinaia mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckast XUMusl: SJIEKTPOHHBIA YIeOHUK ISl CPETHEH IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JICKTPOHHBINH YU4COHUK

http://www hemi.nsu.ru OTKpbITBIH KOJIeK: XUMHUS

http://www.chemistry.ru JlucTaHIMOHHAS] ONUMITHA/IA TIO XUMHUU: TEIEKOMMYHHUKAIIMOHHBII
00pa3oBaTeNIbHBIN MTPOCKT
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HNOYPOYHOE-IIJTAHUPOBAHHUE

8 kiace

Ne Hara Tema ypoka IIpumeyanue
ypoka

IVIaH (pakr

Paznen 1. HepBOHa‘laJ'leble XUMHYECKHE ITOHATHUSA

Tema 1.1. XuMus — BaskHasi 00J1aCTh €CTECTBO3HAHUSA H HpaKTH'leCKOﬁ ACATCIBbHOCTH
YeJ0BEKa

1 03.00. [Tpenmer xumuu. Posib XUMUU B ’KU3HU YETIOBEKA.
Tena u BemecTBa

2 04.09. ITousaTtre o MeTogaX MO3HAHUSA B XUMHUHU

3 10.09. IpakTnuyeckas padora Ne 1 «[IpaBuia paboTsl B
7a00paTopuH M MPUEMBI 0OpaIeHus ¢
1a00paTOPHBIM 000PYIOBAHUEM)

4 11.09. Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus
cMmeceit

5 17.09. IIpakTHyeckas padora Ne 2 «Pa3znenenue
cMecell (Ha mpuMepe OYUCTKU TTOBAPEHHOM
COJIN)»

6 18.09. Tema 1.2. BemecTBa 1 XUMHYECKHE PeaKIIUN

ATOMBI 1 MOJIEKYJIBI

7 24.09. XUMUYECKHUE TIEMEHTHI. 3HAKH (CUMBOJIBI)
XUMHYECKHX 3JIEMEHTOB

8 25.09. [IpocThie U c0XKHBIE BEIIECTBA
9 01.10. ATOMHO-MOJIEKYJIIPHOE YUEHUE
10 02.10. 3aKOH IOCTOSTHCTBA COCTaBa BEILIECTB.

Xumuueckas popmyina. BarmeHTHOCTh aTOMOB
XUMHNYCCKHUX DJICMCHTOB

11 08.10. OtHocuTenbHasa atoMHas Macca. OTHOCUTEIbHAS
MOJICKYJISIpHAST Macca

12 09.10. MaccoBas 101 XUMHYECKOTO DIIEMEHTA B
COEIMHEHNH

13 15.10. KonunuectBo BemectBa. Monb. Mossipnas macca

14 16.10. dusnueckue U XUMHUYIECKUE SIBIEHUS.

XuMUYeCcKasl peaKuus

15 22.10. [Tpu3HaKu ¥ yCIOBUS MPOTEKAHUS XUMUYECKHUX
peaKumit
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16 23.10. 3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKUE
ypaBHEHHS

17 05.11. Brrancnenns KoJIm4yecTBa, MacChl BEIIECTBA T10
YPaBHEHHSIM XUMUYCCKHX PEaKIUil

18 06.11. Knaccugukanmst XuMu4eckux peaxiuii
(coequHEeHMs, PA3IOKECHHSI, 3aMEIIICHIsI, 0OMEHA)

19 12.11. M. B. JIOMOHOCOB — yU&HBIN-IHITUKIIOTIECIUCT.
O06o001IeHrne U CUCTEeMAaTH3aIus 3HAHUIA

20 13.11. Kontposabnas padora Nel mo teme «Bemectsa u

XUMHUYCCKUC PCAKIIUI) BOSI[yX — CMCCh I'a30B.

Pa3znen 2. BaxHeilline npeacTaBuTe/ I HEOPraHNYECKNX BelleCTB

Tema 2.1. Bo3ayx. Kucsopoa. Ilonsitue 00 okcuaax

21 19.11. CocraB Bo3ayxa. Kucnmopon — ayeMeHT u
npoctoe BemiecTBo. O30H

22 20.11. dusznueckre 1 XUMUIECKUE CBOMCTBA KHCIOpOa
(peakuuu okucieHus, ropenue). [lousitue 06
OKCHJIaX

23 26.11. Crioco6bI mostydeHust Kuciopoja B 1abopatopun
U MPOMBINIUIEHHOCTH. [IpuMeHeHHe Kuciopoa.

24 27.11. TemnoBoit 3¢ hekT XUMUIECKOH peaKIiH,
MOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUH, IK30-
U DHJIOTEPMUYICCKUX PEAKITUIX

25 03.12. TomnuBo (He(dTh, yTroib U METaH). 3arps3HeHne
BO3/IyXa, CIIOCOOBI €T0 MPeI0TBPAICHHS

26 04.12. IIpakTHyeckas padora Ne 3 no Teme
«[Toyuenue u coOMpaHue KHCIOPOAA, U3yUCHHE
€ro CBOMCTB»

27 10.12. Tema 2.2. Bonopoa. Ilonsitue 0 KHucJI0TAX U
COJIAIX.
Bomopoa — aneMeHT U mpocToe BEIIECTRO.
Haxoxnenue B mpupose.

28 11.12. du3nYeCKUe ¥ XUMUIECKHE CBOKCTBA BOJIOPO/IA.
[Ipumenenue Bomopoaa

29 17.12. [ToHsiTHE O KUCIOTAX U COJISAX

30 18.12. Crioco0bI mosrydeHust BOAOPOa B 1a00paTopuu

31 24.12. IIpakTnyeckas padora Ne 4 o reme

«ITonmydenue u coOupanue BOJAOPO/Ia, U3YICHUE
€r0 CBOMCTB»
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32 25.12. ModsipHblii 006EM ra30B. 3aKOH ABOTAJIPO

33 14.01. Brrunciaenus o0b€Ma, KOJIMYECTBA BEIIECTBA r'a3a
TI0 €r0 U3BECTHOMY KOJMYECTBY BEIIECTBA HITH
00BEMY

34 15.01. Boruncnenus 00bEMOB ra3oB 0 ypaBHEHHUIO
peakiuy Ha OCHOBE 3aKOHA 00bEMHBIX
OTHOLLIEHUH Ta30B

35 21.01. Tema 2.3. Boxa. PactBopsbl. [lonsaTue 00
OCHOBAHMAX.
®uznyecKue 1 XUMHYECKUE CBOMCTBA BOBI

36 22.01. CocraB ocHoBanui. [ToHsTHE 00 MHIUKATOPAX

37 28.01. Bona kak pactBoputens. HackieHHbIC U
HEHACHIIIEHHBIE pacTBOpEI. MaccoBast 1oJist
BEIIIECTBA B pacTBOpPE

38 29.01. IIpakTuueckasi pa6ora Ne 5 o reme
«IIpuroroBiieHrE PaCTBOPOB C OIPEACIEHHON
MacCOBOM J0JIeil pacCTBOPEHHOTO BEILIECTBAY

39 04.02. KonTpoabsHnas padora Ne2 o reme «Kucnopo.
Bonopoxa. Boas»

40 05.02. Tema 2.4. OcHOBHbBIE KJIACCHI HEOPraHUYECKHX
coeIMHeHU
Oxcupsl: cocTaB, KiaccuuKalus, HOMEHKIIATypa

41 11.02. [lonydyeHne u XxuMHU4Yeckue CBOMCTBAa KUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB

42 12.02. OcHOBaHHUS: COCTaB, Ki1accUpUKaIus,
HOMEHKJIaTypa

43 18.02. [Tonydyenue n xuMu4yeckre CBOMCTBA OCHOBAHUMN

44 19.02. Kucnotsl: cocras, kinaccudukaus,
HOMEHKJIaTypa

45 25.02. [Tonydyenne u XxuMHu4yeckue cBOMCTBA KUCIOT

46 26.02. Conu (cpenHue): HOMEHKIATypa, CIoCOObI
MOJTyYeHUs, XUMUYECKUE CBOMCTBA

47 04.03. IIpakTyeckas padora Ne 6. Peenue
JKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «OCHOBHbBIE
KJIACChl HEOPTaHNYECKHUX COCTMHEHHID)

48 05.03. I'enetnueckas cBA3b MEXKIY KilacCaMu

HEOPraHWYECKUX COCTMHEHU
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49 11.03. 0O0001eHrE U CUCTEMATU3ALMS 3HAHUN

50 12.03. KontposbHas padora Ne3 nmo teme «OCHOBHBIE
KJIACChI HEOPTAHMYECKHUX COCTMHCHHIDY

Paspnen 3. Ilepuoanueckuii 3axon u [lepuoanyeckas cucreMa XUMHYECKHX 3J1eMeHTOB /1.
N. MenpeneeBa. Ctpoenne aToMoOB. XUMHUY€ECKas CBA3b. OKMCINTENbHO-
BOCCTAHOBHMTEJIbHbIE PeAKIIUU

Tema 3.1. Ilepuoanyecknii 3axkoH u [lepuoguyeckasi cucreMa XHMHYECKHUX d1eMeHTOB /1.
N. MenpaeneeBa. CTpoenue aToma.

o1 18.03. [lepBbie MOMBITKH KJIACCH(PHUKALINN XUMHUUECKUX
371eMeHTOB. [IoHATHE O TpyNIax CXOMHBIX
2JIEMEHTOB

52 19.03. [Tepuonnueckuii 3akoH u [lepuoandeckas

cucTteMa XxuMudeckux siaemenToB 1. . Meng

53 01.04. [lepuonpl, rpymnIibl, HOATPYIIIBI

54 02.04. Crtpoenue atomoB. COoCTaB aTOMHBIX sIZIED.
H3oTonsl.

55 08.04. CrtpoeHue JIEKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB llepuoanueckoii cucremsr 1. U.
MenneneeBa

56 09.04. XapakTepucTHKa XUMHUIECKOT0 JIEMEHTA 10 €T0
nosioxxenuto B [lepuognueckoint cucreme /1. M.
Menneneena.

57 15.04. 3nauenue [lepuoguueckoro 3akoHa Jjisl pa3BUTHSA

Hayku U nipaktuku. [{. 1. MeHneneeB — y4€HblH,
Mearor U TpaxK1aHuH

58 16.04. Tema 3.2. Xumnueckas cBA3b. OKHCJINTEIHHO-
BOCCTAHOBHTE/JIbHbIE PeAKIMH.

DIIEKTPOOTPULIATEIILHOCTH ATOMOB XUMHUYECKHUX

3JIEMEHTOB
59 22.04. HNonnasg xumuueckas cBsI3b

60 23.04. KoBanenTHast nonsipHast XMMHUYECKas CBA3b
61 29.04. KoBajieHTHas HEMoJIIpHas XUMUYECKas CBI3b
62 30.04. CreneHb OKHCICHUSI

63 06.05. OKHCIUTENTEHO-BOCCTAHOBUTEIIHHBIC PEAKIINH
64 07.05. OKHCIINTEIIM U BOCCTAHOBUTEIIN
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65 13.05. KonTpoabsHas padora Ne4 o teme «Ctpoenue
aToMa. XUMHUYECKasi CBSI3b)
66 14.05. PeseprHblil ypok. O000IIeHNE B CUCTEMATH3AIHS
3HAHUU
67 20.05. PesepBHeIit ypok. O000IICHNE U CUCTEMATH3AIIHS
3HAHUU
68 21.05. PesepBHbIif ypok. O600I1IEHHE U CHCTEMAaTH3 AN
3HAHUM
Hroro 68
9 kiacc
Ne Hara Tema ypoka Ipumeuanue
ypoka
IJ1aH ¢paxr

Pa3zgea 1. BemecTBo 1 XUuMHYeCKHe peaKknu

Tema 1.1. IloBTOpEeHUe n yriryOJeHne 3HAHUI OCHOBHBIX pa3/esioB Kypca 8 kiacca

1

03.09

IIepuonnueckuit 3axoH. [lepuoanueckas
CHUCTEMA XMMUYECKHX 3JIeMeHTOB /[[. 1.
Menpeneesa

04.09

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOTOB

10.09

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYECKHUX BEIIECTB

11.09

Buapr XuMHUYECKOU CBA3U U THUIIBI
KPUCTAJUTMYECKUX PEIIETOK

17.09

KonTtpoubnas pa6ora Nel o reme
«IloBTOpEeHue u yriybieHne 3HaHUI OCHOBHBIX
paszienoB Kypca 8 Kimaccay

18.09

Tema 1.2. OCHOBHBIE 3aKOHOMEPHOCTH
XHUMHYECKHX PeaKkuui

Knaccudukamnms XuMH4eCKUX peakiyi 1mo
pa3JII/I‘-IHBIM HpI/ISHaKaM

24.09

IlousTue o CKOpPOCTHU XHUMHYCSCKOM PCaKIuu.
IloHsiTHE O TOMOT€HHBIX B reTCPOrcHHbIX
peaknugax

25.09

[TonsiTre 0 XMMHUEeCcKOM paBHOBecHH. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTb XMMUYECKON PEaKIUU U
I0JIOKEHHE XMMHUYECKOTO PABHOBECHUS
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9 01.10 OKHUCIUTENEHO-BOCCTAHOBUTEIHHBIE PEAKITHH

10 02.10 Tema 1.3. DiiekTpoTuTHYECKAS JUCCOHALIMS.
XuMHYeCKHE PeaKIid B PACTBOPax

Teopus 2IEKTPOIUTUYECKON JUCCOLUALUHU.
CunbHble U crabble 3IEKTPOIIUTHI

11 08.10 Wonnble ypaBHEHUS peaKiuii

12 09.10 XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHUI B
CBETE MPEJCTABIICHUH 00 JJIEKTPOIUTHICCKOMN
IHACCOLAAIIAN

13 15.10 XUMUUECKHE CBOIICTBA CONEN B CBETE
MIPEICTaBICHUH 00 EKTPOIUTHUECKOM
IUCCOLUAIIAN

14 16.10 [TonsiTue o rumponuse comnei

15 22.10 O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN

16 23.10 IIpakTnueckas padora Ne 1. «Pemenue

OKCIICPUMCHTAJIBHBIX 3a1a19»

17 05.11 OO6m1as XxapaKTepUCTHKA TajlOTeHOB.

Paznen 2. HemeTa/IbI 1 X COCIMHCHUSHA

Tema 2.1. O0mas xapakTepucTHKAa XUMH4YeCKUX d1eMeHTOB VIIA-rpynnsl. I'asorensi.

18 06.11 XYWMHUYECKHE CBOMCTBA HA TPUMEPE XJI0Pa.

19 12.11 Xnoposogopon. CossiHas KUCI0Ta, XUMUIECKUE
CBOMCTBA, MTOJy4eHUE, IPUMEHCHHE

20 13.11 IIpakTyeckas padora Ne 2 o Teme
«[lomy4enue COISTHOM KUCIIOTHI, H3y4YEHHE €&
CBOMCTB»

21 19.11 Boruncnenus no ypaBHEHUSIM XUMHUYECKHUX
peakuuii, ey OMH U3 PEareHToB JaH B
n30BITKE

22 20.11 Tema 2.2. O0masi xapaKTepuCTHKA
xumMudecknx 3ieMmeHToB VIA-rpynnbl. Cepa u
eé coeMHeHNs

OOm1as xapakrepucTHka 31eMeHToB VIA-
TPYIIIBI

23 26.11 AnnotponHsle MOAU(DUKALIUYU CEPBI.
Haxoxnenue cepsl 1 €€ COeIMHEHUN B PUPOJIE.
XHAMHUYECKUE CBOMCTBA CEPBI
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24

27.11

CepoBogopoj1, CTpoeHHE, (PU3HIECKUE U
XHUMHUYECKUE CBOWCTBA

25

03.12

Oxcunpl cepsl. CepHas KUCIOTa, GU3UIECKUE U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

26

04.12

XHWMHMUYECKHUE PEAKIINH, JIEKAIE B OCHOBE
MIPOMBIIIJICHHOTO CIIOCO0a MOTYYeHHsI CEPHOMI
KHUCJIOThl. XUMHUYECKOE 3arpsI3HEHNE
OKpY>KaroIIeH Cpeibl COETUHEHUSIMH CEPbI

27

10.12

Brrunciienne MaccoBOM JTOJTU BBIXO/IA MTPOTYKTA
peaxiuu

28

11.12

Tema 2.3. O0masi XapakTepuCTHKA
XHUMHMYECKHUX 3J1eMeHTOB VA-rpynmnsbl. A30T,
dochop u ux coennHeHust

OOm1ast XxapaKTepUCTHKA 3J1€MEHTOB V A-TpyTIIbL.
A30T, pactipocTpaHeHHE B IPUPOJIE, pU3HMUECKUEe
U XMMUYECKHE CBOWCTBA

29

17.12

AmMHak, ero Gpu3n4ecKue U XUMHUYECKUe
CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE

30

18.12

IIpakTnyeckas padora Ne 3 o teme
«ITonyuenne aMmMuaka, U3y4eHUE €ro CBOMCTBY

31

24.12

A3OTHas KUCIOTA, €€ PU3NUecKre U XUMUIECKUE
CBOMCTBA

32

25.12

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHS B
KayecTBE MUHEPAJIbHBIX YA0OPCHUH.
XUMUYECKOE 3arpsi3HEHUE OKPY KaoILEeH cpe/ibl
COEJIMHEHUSIMU a30Ta

33

14.01

®docdop. Oxcua pocdopa (V) u pochopHas
KHCIIOTa, (PU3MUYECKUE U XUMUIECKUE CBOMCTRA,
MOJTyYCHHE

34

15.01

Hcnonb3oBanue pocdaToB B KauecTBe
MUHEpaJbHbIX YA00peHuil. 3arpsa3HeHne
MIPUPOIHOM cpenbl hochaTamu

35

21.01

Tema 2.4. O0mas XapaKTepHCTHKA
XUMHYEeCKHX 3j1eMeHTOB IVA-rpynnbl.
Yriepoa n KpeMHMIi, U UX COeIMHEHUS
VYriiepon, pacipocTpaHEeHUE B IPUPO/IE,
(u3nyeckrue U XUMHUYECKUE CBOWCTBA

36

22.01

Oxcupsl yraeposa, ux Gpusudeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHUECKUE
po0JieMbl, CBsI3aHHbIC ¢ okcuoM yriepoaa (1V)
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37 28.01 VYroapHas KucioTa U €€ coiu

38 29.01 IpakTuyeckasi padora Ne 4 1o Teme
"[lonyuyenue yraekucioro rasa. Kauecrsennas
peaxiust Ha KapOoHaT-HOH"

39 04.02 [lepBoHauaNbHBIC IOHATHS 00 OPTraHMYECKUX
BEIIECTBAX KAK O COCIMHEHUAX YIIIepoia

40 05.02 Kpewmnwuii u ero coennHeHMs

41 11.02 IIpakTnueckas padora Ne 5. Pemienue
HKCHEPUMEHTAJIBHBIX 337a4 110 TeMe
«BaxxHenmme HeMeTauIbl U UX COSIUHEHHUS

42 12.02 KouTpoabHas padora Ne3 no treme

«BaxHel1me HeMeTalJIbl U UX COSTUHEHUIY

Pasgen 3. Metasyibl M HX COeTMHEHUS

Tema 3.1. O01mue cBoiicTBa METAJJIOB

43 18.02 OO01as xapaKTepuCTHKa XUMUYECKUX FJIEMEHTOB
— MeTajIoB. MeTaindecKas CBA3b U
MeTaAJUTMYECKash KpUCTAJUTMYECKas peméTka.
®du3nyecKre CBOKMCTBA METAIIJIOB

44 19.02 XHUMHYECKHE CBOHCTBA METAJIIIOB.
DNEKTPOXUMHUUECKUN Psii HANIPSDKEHUN
METaJlJIOB

45 25.02 OO6mue criocoOb! oayueHus MeTauioB. CIuTaBbl.
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
peaKIui, €CJIi OUH U3 PEareHTOB COACPIKUT
MIPUMECH

46 26.02 [loHsiTHE O KOPPO3UK METAIIIOB

a7 04.03 Tema 3.2. BakHelilne MeTALIbI M UX
COeTHHEHHS
Il{enoyHbIe METAIIBI

48 05.03 OKCcHIBI U THIPOKCHIBI HATPUS M KAJTHS

49 11.03 IllenoyHO3eMENIbHEIE METAJIIEI — KAIbIHN 1
MarHui

50 12.03 Baxneiiime coequHeHNUS KAIbIUI

51 18.03 O0001IEHNE U cCUCTEMATH3AIMs 3HAHUI

52 19.03 JXKécTkocTh BOABI M CIOCOOBI €€ yCTpaHeHHUs

53 01.04 IIpakTuyeckas padora Ne 6 o Teme

"YK&cTKOoCTh BOJIBI U METOJIbI €€ yCTpaHEHUS"
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54 02.04 AmroMuHni

55 08.04 AMdoTepHbIC CBOMCTBA OKCHA U THIPOKCHIA

56 09.04 Keneso

57 15.04 Oxcunpl, Tunpokcuasl u conu xenesa (1) n
xenesa (1)

58 16.04 O00011IeHNE U CUCTEMATH3AIMs 3HAHUH

59 22.04 IIpakTnyeckas padora Ne 7. Pemenue
AKCIIEPUMEHTANBFHBIX 33724 110 TEME
«BaxkHelne MeTallIbl ¥ UX COSTUHEHUS)

60 23.04 Brruucienus mo ypaBHEHUSIM XUMHUECKUX
peakuui, ecliv OJIMH U3 PearcHTOB JaH B
M30BITKE WIIH COJICPIKUT IPUMECH. BeIaucieHus
MacCOBOM JIOJU BBIXO/Ia IPOAYKTA PEAKIIH

61 29.04 O0001eHre U cUCcTEMaTU3aM 3HAHUI

62 30.04 KonTtpouabnas pabora Ned o reme

«Bakuenme MeTajuIbl U UX COCIUHEHUS

Pa3znen 4. Xumus u okpy:xamomas cpeaa

Tema 4.1. Xumus u okpy:kawuasi cpeia

63 06.05 BemiecTBa n MmaTepuaibl B TOBCEAHEBHOM KU3HU
YeloBeKa

64 07.05 XHUMHUECKOE 3arps3HEHNE OKPYIKAIOIICH CPeIbI

65 13.05 Poste XuMuM B pelIeHUH YKOJIOTHUECKUX
npobiem

66 14.05 PezeprHblit ypok. O600mIeHNE 1
cHucTeMaTh3alus 3HaHUI

67 20.05 PeseprubIiil ypok. O6001eHuE 1
crucTemMaTu3alus 3HaHUI

68 21.05 Peseprubiil ypok. O6001eHuE 1

cUCTeMaTHU3alusd 3HaAaHUU

Hroro

68
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