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[NOACHUTEJIBHA A 3ATINCKA
O0mas xapakTepucTHKa Y4e0HOT0 nmpeaMera « XuMushH)

YyeOnpii  mpeamMer  «XWMHS» ~ BXOOUT B TNPEAMETHYIO  00JacTh
«EcTecTBeHHOHAayYHBIE TIpEIMETHI». B cucTeMe eCTeCTBEHHOHAyYHOTOo O0pa30oBaHUs
XUMUS KaK Y4eOHBIA TIPEeIMET 3aHNMAaeT BaYKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
dbopMHUpOBaHNM HAyYHOW KApTHHBI MHUpPA, CO3MaHWA OCHOBHI XWMHUYECKHX 3HAHHM,
HEOOXOJAMMBIX IS TOBCEIHEBHOW JKM3HH, HABBIKOB 30OPOBOTO W OE30MACHOTO IS
YyeJoBeKa U OKpYyXKalollled ero cpeapl oOpa3a KU3HM, a TakKKe B BOCHUTAHUU
AKOJIOTHYECKOHN KYJIbTYPBI.

VYcenemHocTh M3y4eHUs XUMUHU CBSI3aHA C OBJIAJICHHUEM XUMUYECKUM S3bIKOM,
coOnro/iecHeM TMpaBuyl  Oe30MacHOM paboOThl TPH  BBHINOJHEHUHM XUMHUYECKOTO
AKCIEPUMEHTA, OCO3HAHMEM MHOTOYMCIIEHHBIX CBSI3€H XUMUU C IPYTHUMU MPEAMETaMHU
HIKOJIBHOTO Kypca.

[Iporpamma BKJIOYaET B c€0s1 OCHOBBI HEOPTAHUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM usieel MporpaMMBl SIBJISIETCS CO3/IaHUe 0a30BOI0 KOMIUIEKCA OMOPHBIX 3HAHUI
[0 XMMUH, BBIPAXKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3PACTY OOYYAIOIIMXCS U HX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepxaHuu JaHHOTO Kypca MPEACTaBIEHbl OCHOBOMOJATAIOIINE XUMUYECKHE
TEOPETHUYECKUE 3HAHUS, BKIIOYAIOIINE HW3YYEHHE COCTaBa U CTPOEHUS BEUIECTB,
3aBUCHUMOCTH WX CBOMCTB OT CTpPOCHHS, IPOTHO3UPOBAHUE CBOWCTB BEIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAIICHUM U ITyTEH YIIPABICHUS UMH
B LIEJIAX MTOJTYYEHHUS BEUIECTB U MAaTEPUAJIOB.

TeopeTn4yeckyro OCHOBY M3YUYEHHSI HEOPTaHMYECKON XMMHUU COCTaBJIsIET aTOMHO-
MOJIEKYJIsIpHOE yueHue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ kpaTKUMHU

CBEICHUSMH O CTPOCHHHM aToma, BHJAX XUMHUYECKOH CBS3HM, 3aKOHOMEPHOCTSX
IIPOTEKaHUS XUMUUECKUX PEAKIIHIA.

B u3ydeHun Kypca 3Ha4MTENbHAsA POJIb OTBOAUTCS XUMUYECKOMY IKCIIEPUMEHTY:
MPOBEICHUIO MPAKTUYECKUX U J1abOpaTOpHBIX padOT, OMUCAHUIO PE3yIbTaTOB
YYEHUYECKOTO JKCIEPUMEHTA, COOJIIOJACHUI0O HOPM M MpaBuil 0e30macHod paboThl B
XUMUYECKOM JTabopaTOpUH.

Peanuzauus JaHHOW MpOrpaMMbl B MpoLecce 00yYeHUs MO3BOJIUT 00yYarOIUMCS
¢ 3I1P ycBOUTH KJIFOUEBBIE XUMUYECKNE KOMIIETEHIUU U ITOHATH POJIb M 3HAYEHUE XUMUU
Cpelr ApYruX HayK O MPUPOJIE.

N3ydyenne xumMuu crnocoOCTByeT (POPMHUPOBAHUIO y OOYYaAIOIIMXCS HAYYHOT'O
MHUPOBO33PEHHUS, OCBOCHHIO OOIIEHAyYHBIX METOAOB (HaOIIOJeHHe, HU3MEpEeHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO NPAKTUYECKOIO NPUMEHEHUS HAay4YHBIX
3HAHWI, OCHOBAHHOI'O HA MEKIIPEAMETHBIX CBSA3SIX ¢ IpeaMeTaMu «OKpyKaroIuii MUp»,
«Duzuka», «buonorus», «l'eorpadpus», «Maremarrka» U GOPMHUPYET KOMIIETECHLIHH,
HE00XO0AMMBIE ISl MPOIOJKEHHSI 00pa30oBaHusl B 00J1ACTU €CTECTBEHHBIX HayK.

N3yyenne XuMuM CHOCOOCTBYET pa3BuTuiO y oOyvatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaXeHUsl, (PYHKIMOHAIBHOM  TIPaMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTUYECKUA AaHAIU3UPOBATh HWH(OOPMAIUIO, MPEICTABICHHYIO B
pa3nauuHbIX (opMax. 3HAYUMOCTb IpPEeIMETa ISl Pa3BUTHUS KU3HEHHOW KOMIETEHLIMU
oOyuatomuxcst ¢ 3I[IP 3akmiouaeTcss B yCBOGHMHM OCHOBBI XMMHMUYECKHUX 3HAHHM,
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HEOOXOAMMBIX ISl MOBCEJHEBHOW JKM3HU; HABBIKOB 37J0POBOIO M OE30MACHOTO s
YeJloBEKa M OKpYXarollel ero cpeapl oOpasza KU3HU; POPMUPOBAHUHU SKOJIOTHMUECKON
KYJbTYpBI.

[TporpamMma oTpaxaeT cojep:kaHue oOydeHUs MpeAMeTy «XHUMHS» C YYEeTOM
0co0bIX 0Opa3zoBaTenbHBIX MOTpeOHOCTeN oOyuatomuxcs ¢ 3[1P. OBnanenue yuyeOHbIM
npeaIMeToM «XUMUS) MPENCTaBISET OMPENEICHHYIO TPYAHOCTh AJSl OOy4aroluXxcs ¢
3IIP. D10 cBA3aHO ¢ OCOOEHHOCTSIMU MBICIUTENBHON AEATEIBHOCTH, IEPUOIUYECKUMHU
KOJICOaHUSIMU BHUMAaHMS, MaJIbIM 00bEMOM MMaMSITH, HETOCTATOYHOCTHIO OOIIEro 3armaca
3HAaHUW, MOHW)XEHHBIM I103HABATEJIbHBIM HHTEPECOM U HHU3KUM YPOBHEM pEYEBOIO
pa3BUTHS.

JUia mpeofoseHus TPyJHOCTEH B HM3yYE€HUM YYEOHOro mnpeamera «XuUMHs»
HeoOXoauMa ajanTtanus oo0bemMa U xapakrepa yueOHOro Marepuaia K Io3HaBaTeJIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYyYaromMXcs, Y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX UM  MEXIPEIMETHBIX  CBS3EH,
MOCTENIEHHOE YCIOKHEHNE NU3YyYaeMOT0 MaTepHaia.

[Ipy wu3yyeHUH XUMUU HEOOXOJMMO OCYIIECTBISITH B3aUMOJICHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3y4daTh B IMPOILIECCE MPAKTUYECKOMN
JesATeNbHOCTH. BO3MOKHO BBIJIETIEHUE OTACIBHBIX YPOKOB Ha pEUICHUE 3374 B CBSI3U CO
CIIOKHOCTBIO aHanu3a Tekcta oOydarommmucs ¢ 3IIP. Oprannueckoe emMHCTBO
MPAKTUYECKOM M MBICIHUTEIbHON JI€ATEIbHOCTH OOYYalolUXCs Ha YpOKaxX XHUMHH
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHUIO OA3UCHBIX XMMHYECKHX 3HAHUU U
ymeHuil. Ocoboe BHUMaHHE MpPU U3YYEHUH XUMHH YIENSIETCS MU3YyUYEHUIO «CKBO3HBIX»
HNOHSTUI U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepHaa.

Hesn 1 32024 U3yYeHHUS Y4eOHOIo npeamMera « XuMHs»

Obwue yenu wu3ydeHHs ydeOHOro mnpeamera «XHUMHsD TPEICTABICHbI B
[IpumepHoli  paboueit mporpaMme OCHOBHOTO oOmero oOpaszoBanus. OnHu
aKTyaJM3UpOBaHbl C Y4YE€TOM HOBBIX HPHOPUTETOB B CHUCTEME OCHOBHOIO OOILEro
o0pa3oBaHUsl, HANPABICHHOCTH OOYYEHUsI HAa pa3BUTHUE U CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIUIEKTa U oOwed KyabTypbl. OOyyeHHne yMEHHWIO YYUThCS U
MPOJIOJIKATh CBOE 00pa30BAHME CAMOCTOSITENILHO B HACTOSIIIEE BpEMS SIBJISIETCSA OJJHOM 13
BAKHEUIIUX (PYHKIUH y4eOHBIX MPEAMETOB, B TOM YHCIIE U « XUMHUN.

Jns obyuaromuxcst ¢ 3IIP, Tak ke, Kak U JJIsi HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHHKOB, OCBAaMBaIOLINX OCHOBHYIO 00pa3oBaTeIbHYIO MIPOTpaMMmy,
JOMUHUPYIOIIEE 3HAaUCHHUE MTPUOOPETAIOT TaKUe yeau, KakK:

* (QopmMupoBaHHME  HMHTEJUIEKTYaldbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO  PpEHIeHUH, CrocoOHOi
aalTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBHSIM KU3HU;

" HaNpaBJICHHOCTh OOYYEHHsS HAa CHUCTEMAaTUYECKOE NPHUOOIICHHE YydYalluxcs K
CaMOCTOSITEJIbHOM II03HABATEJIBHOW NESITENbHOCTH, HAYYHBIM M IMPAKTUYECKUM
METO/JaM TO3HaHUsA, (HOPMUPYIOIIUM MOTHUBALMIO U Pa3BUTUE CIIOCOOHOCTEH K
XUMUH;

" o0ecreueHue yCloBUi, CIIOCOOCTBYIOIUX MPUOOPETEHNIO O0YUYaIOIMMUCS OIBITA
Ppa3HOOOpPa3HON JEATENBHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KJIIFOUEBBIX HAaBBIKOB
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(KJTFOUEBBIX KOMIIETECHIINH ), IMEIOIINX YHUBEPCATbHOE 3HAUCHHUE IS Pa3TUIHBIX

BUJIOB JICSATEIBHOCTH;

* (GopMHpOBaAHNE YMEHHI OOBSICHATH M OIICHUBATD SIBJICHUS OKPYIKAIOIIETO MUPA HA
OCHOBaHUM 3HAHWH U OTIBITA, TOJIYICHHBIX TIPH U3YICHUH XUMHUH;

* ¢opMupoBaHUE y OOYYAOMIMXCS TYMAaHUCTUYECKHX OTHOIICHWUW, MOHUMAaHUS
IIEHHOCTH XUMWYECKUX 3HAHWUU JJIT BEIPAOOTKH AKOJOTHYECKH IeJIeCO00pa3HOTO
MOBEICHUSI B OBITY W TPYIOBOW NEATEIHHOCTH B IIEJSIX COXPAHEHUS CBOETO
3JIOPOBBSI M OKPYIKAIOUICH MPUPOTHON CPEIIBL;

" pa3BUTHE MOTHBAIMM K OOYUYEHUIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO |
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIIEYENTOBEUYECCKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MPOGWIS U HANPaBICHHOCTH JallbHEHIIIETO
oOyJeHus.

Kypc HanpaBiieH Ha penieHue cleayomx 3aday, 00eCIeUNBAIONUX PeaTu3allUuio
JTUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEILHOCTHOTO IOAXOJO0OB K OOYYCHHIO XHMHH
obOyuatomuxcs ¢ 3[TP Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa30BaHUS:

* ¢opMHpOBaHHE TIEPBOHAYATIBHBIX CHCTEMAaTH3UPOBAHHBIX TNPEICTABICHUNA O
BCII[ECTBAX, WX IMPEBPAIICHUSIX M TMPAKTUYECKOM MPUMEHEHUHU; OBJIAJACHHC
MOHATHHHBIM aIIapaToOM U CHMBOJIMYECKHUM SI36IKOM XUMHH;

" OCO3HAaHHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKON HAayKHW Kak 00JacTh
COBPEMEHHOT'0 €CTECTBO3HAHMS, XUMUYECKUX MPEBpAIICHUN HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB KaK OCHOBbI MHOTHMX SIBICHUM >XMBOW U HEXHBOU
MPUPOJIBL; YTITyOJIeHHE TPEICTABICHUI O MAaTepUaIbHOM €IMHCTBE MUPA;

" OBJIaJICHUE OCHOBAMHU XMMHUYECKOW TPAMOTHOCTHU: CIIOCOOHOCThIO aHATTM3UPOBATH
1 00BEKTHBHO OIICHWBATH JKU3HCHHBIC CUTYAIUH, CBSI3aHHBIC C XUMHUEH, HAaBBIKAMHU
Oe3omacHOro OOpallleHusT C BEIIECTBAMHU, HCIOJIB3YEMbIMU B TIOBCEIHEBHOM
KU3HW; YMCHHEM aHAIM3UPOBATh W IIAHUPOBATH 3KOJOTHYECKH Oe30IMacHoe
MOBE/ICHUE B IICIISIX COXPAHEHUS 3I0POBBS i OKPYKAFOIICH CPEIbI;

* (GopMHpOBaHNE YMEHHI yCTaHABJIMBAThH CBI3U MEXKIY pealbHO HAOIIOTaeMBIMU
XUMHYCCKHUMH SIBJICHUSIMH M TPOILECCaMHU, MPOUCXOASAIIMMH B MHKPOMHPE,
OOBSCHATh TPUYUHBI MHOTO00pa3us BEIICCTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHHUS, a TAKKE 3aBUCUMOCTh IPUMEHEHHS BEIIECTB OT MX CBOICTB;

" MPUOOPETEHHE OIBITA WCIIOIH30BAHUS PA3IMUHBIX METOJOB M3yUCHUS BEIIECTB,
HAOJTIOJICHUS 32 WX MPEBPAIICHUSIMHA MIPHU MPOBEIACHUN HECIOXHBIX XUMUYICCKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYAOBaHUS U TPHOOPOB;

* GopMHpOBaHUE TPEJACTABICHUNH O 3HAYCHUU XUMHYECKOW HAYKHM W PEIICHUU
COBPEMCHHBIX JKOJOTHYCCKUX TIPOOJIeM, B TOM WYHCIC B TIPEIOTBPAIICHHH
TEXHOTEHHBIX U SKOJOTHYCCKUX KaTtacTpod.

Oco0enHocTH 0TOOPA M aganTAllUM Y4e0HOI0 MaTepHuaJia o XMMHUH

OOyueHue ydeOHOMY TpeaMeTy «XHUMHUsS» HE0OXOAUMO CTPOMTHh Ha CO3JaHUU
ONTHMAJIBHBIX YCIIOBHH IS YCBOCHHS IMPOTPAMMHOTO MaTepraja OOy4YaroIIUMHCS C
3[IP. bonbmioe BHUMaHHWE AODKHO OBITH yAENEHO OTOOpYy ydeOHOro marepuana B
COOTBETCTBUH C MPUHITUTIOM JOCTYITHOCTH MIPH COXPAHEHUU O0IIero 6a30BOro ypOBHS.

OH 0KEH 110 COAEPKaHUI0 M 00beMy OBITh aAanTHPOBAHHBIM /171 oOy4daromuxcs ¢ 3[1P
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B COOTBETCTBUU C UX OCOOBIMHU 00pa30BaTEIbHBIMU NOTpEOHOCTAIMU. CrieayeT 00JeryuTh
oBiafiecHue MmarepuasioM oOydatomumucs ¢ 3IIP mocpeactBoM ero JeTajbHOTO
OOBACHEHHSI C CHUCTEMaTHYECKUM [OBTOPOM, MHOTOKPaTHOW TpPEHHUPOBKOM B
MPUMEHEHUN 3HAHUN C HWCIOJIB30BAHUEM IPUEMOB AJITOPUTMHU3ALMH M BU3YaJbHBIX
orop, 00y4eHus: CTPYKTYpPHUPOBAHUIO MaTepHUaa.

Bonbuioe 3HaueHue [Uisi MOJHOLEHHOTO YCBOEHHMSI YYEOHOrO Marepuajia UMEET
OIIOpa Ha MEXKIIPEIMETHBIE CBS3U BOIPOCOB, U3YyYaeMbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeameTamu Kak «l'eorpadus», «®usukay, «buonorus». Ilo3Bosss
paccmaTtpuBaTh OAMH M TOT JK€ YYEOHBIM MaTepuall C pa3HbIX TOYEK 3pEHMUS,
MEXKIPEAMETHBIE CBSA3M CIIOCOOCTBYIOT €r0 JYYIIEMY OCMBICICHHUIO, 00Jiee MPOYHOMY
3aKpPEIJICHUIO MOJIYYEHHBIX 3HAHUHI U IPAKTUYECKUX YMEHUU.

[Tpu mOArOTOBKE K YpOKaM y4YUTENb AODKEH MPEAyCMOTPETh (POPMHUpPOBAHUE Y
oOy4Jaronuxcsi yMEHU aHaJIU3upoBaTh, CPAaBHUBATh, 0000IIATh U3yYaeMblii MaTepHall,
IJIAHUPOBATH MPEACTOALIYI0 padoTy, OCYIIECTBIATh CaMOKOHTpPOJb. Heobxomumo
MOCTOSIHHO CJEIWTh 3a TMPAaBHIBHOCTBIO PEYEBOr0 O(OPMIIEHUS BBICKA3bIBAHUI
oOyuatomumxcs ¢ 3I1P.

B cBs3u ¢ 0COOEGHHOCTSIMM TMOBEACHUSIM JEATENbHOCTH oOyuwarouuxca ¢ 3[IP
(pacTOpMOKEHHOCTb, HEOPraHU30BAHHOCTh) HEOOXOAMM CTPOXKAWIIMKA  KOHTPOJIb
COOJIIOICHNS TIPABWII TEXHUKU OE€30MACHOCTH IPH MPOBEIEHUU JTaOOpaTOpHBIX padoT B
XUMUYECKOM KaOMHETE.

Buabl nesaresbHocTu odyuarommuxcs ¢ 3IIP, o0yciioBiieHHbIE 0CO0BIMU
o0pa3oBaTeJbHBIMHU MOTPEOHOCTAMH M 00ecTeYHBaIOLIMe OCMbICJIEHHOE OCBOCHHE
coJiepKaHuM 00pa30BaHus IO NpeaAMeTy « XHUMMI»

Copeprxanue BUJIOB fesTesibHOCTH oOydaromumxcs ¢ 3[1P Ha ypokax xumuu
OTIpeNeNsIeTCs UX 0COOBIMU 00pa30BaTEIbLHBIMH MOTPEOHOCTAMU. [loMUMO MIUPOKO
ucnonb3dyembix B OOIT OOO obmux st Bcex o0ydarommxcs BUAOB ACSITEIBHOCTH
CelyeT YCUJIUTh BUJIbBl JACSATENBHOCTH, Ccleuu(UuuHble A1 JaHHOM KaTeropuu
oOyuaromuxcsi, g 00ecredeHnsi OCMBICIEHHOIO OCBOEHHUS COJIepKaHusl 00pa3oBaHUs
10 MPEAMETY: YCUIEHUE MPEIMETHO-IIPAKTUYECKON NEATEIBHOCTH C aKTUBU3ALMEN
CEHCOPHBIX CHCTEM; YEPEJOBAHUE BUAOB JEATEIBHOCTH, 3aJE€UCTBYIOIINUX DPa3IN4HbIC
CEHCOPHBIE CUCTEMBI; OCBOEHUE MaTepHalla C OIMIOPON Ha alITOPHUTM; «IIOLIarOBOCThY B
U3YYeHUU MaTepualia; MCIOJIb30BAaHUE JOIMOJHUTEIbHON BU3YyalbHON OMOpHI (IUIAHBI,
00pas3libl, CXeMbl, I1a0JI0HbI, ONOPHBIE Ta0NULIbI). [ pa3BuTusa y oOyuarommuxcs ¢ 311P
YMEHUSl JieJlaTh BBIBOJABI, (POPMUPOBAHUSTPAMOTHOTO  PEUYEBOrO BHICKA3BIBAHUS
HE0OXO0IMMO HCHOJb30BaTh OMOPHBIE coBa U kiuiie. Ocoboe BHUMaHHUE CIEAyEeT
yIEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MAaTepUasa: COCTABICHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJeHHWE TaOJMIl, COCTaBJieHHE KIacCU(PUKAIUU C
0003HaYeHHBIMU OCHOBAHUSAMH JIJIS KJIAaCCU(UKALIMY U HATTOJHEHNE UX ITPUMEPaMU U JIp.
s obyuaromuxcst ¢ 3[IP cyimiecTBeHHBIMH SIBISIIOTCS NPUEMBI PabOTHI C
JEKCUYECKUM MatepuaioM 1o mnpeamery. [IpoBoauTtcs chneuuanbHas pabota 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSTCA Ha MOJIMCEHCOPHOW OCHOBE, 00s3aTelibHa BU3yaslbHas
NOJJIEPXKKA, AITOPUTMBI PAOOTHI C ONpPEIETICHUEM, OMOPHBIE CXEMbI JJI aKTyalu3aluu
TEPMUHOJIOTHH.



COJAEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMW»

8 KJIACC

IlepBoHaya/ibHbIE XUMHUYECKHE MOHSITHS

[penmer xumun. Pone xumuu 6 scusznu yenosexa. Tena u Bemectsa. Gusnueckue
CBOMCTBa BEILLECTB. ATpEraTHOE COCTOSIHUE BEUIECTB. Xumus 6 cucmeme Hayk. Hucrteie
BemecTBa u cmecu. CrocoOsl pasneneHust cMeceid. [IpaBuia 6e30macHOro 00paIieHus ¢
BEIIECTBAMH M JIa0OpaTOPHBIM OOOpynoBaHUEM. [lowamue o memoodax NO3HAHUA 8
Xumuu.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3JIEMEHTHl. 3HAKU (CHUMBOJIbI) XUMHUYECKUX
anemMeHToB. OTHOCUTENbHAS aTOMHAasi Macca. [IpocThie U cloKHbBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumuueckas ¢opmysa. BajaeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKoH
nocmosaucmea cocmasa eewjecms. OTHOCUTENIbHAS MOJEKYJsIpHas macca. MaccoBas
JIOJIsI XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

duznyeckue W XUMHUYECKHE SIBIICHUA. XuMUYeckas peakuus. [lpusHaku
XUMUYECKUX PEAKIUN. YpaBHEHUS XUMUYECKHUX peaklnid. 3aKOH COXpPaHEHHUS MacChl
BemecTB. Kilaccudukanus XUMUYECKMX peakiuuid (COCIUHEHMS, Pa3lIOKEHUs,
3aMeIleHus, OOMEHa).

XUMHUYECKHM IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOW MOCYAO0U, ¢ MpaBUIaMU
paboThl B jabopaTtopuu U npuémMamMu OOpalieHus: ¢ J1abopaTOPHBIM O0OPYOBAHUEM;
M3yuYeHHE U oOmnucaHue (U3NYECKUX CBONCTB OOpa3IlOB HEOPTaHUYECKUX BEIIECTB;
HaOmoaeHne pu3nyeckux (IJIaBieHHe BOCKa, TASHUE JIb/1a, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHHUE W KOHJIEHCAIIMS BOJIbI) M XUMUYECKUX (TOPEHUE CBEUU, MPOKAIMBAHUE MEIHOM
MIPOBOJIOKHU, B3aUMOJCHCTBUE MeJla C KUCJIOTOM) SIBIICHUM, HAOIIOEHNWE U OIMHUCAHUE
MIPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuii (pa3jokeHue caxapa, B3anMMOJICHCTBUE
CEpHOM KHUCIIOTHI C XJIOPUIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aUMOJICUCTBHE *Kee3a ¢ pacTBopoM conu Meau (I1));u3yuenue crnocoboB paszneneHus
cMeced (C TOMOIBIO MarHuTta, QUIBTPOBAHME, BbIAPUBAHUE, IUCTUIUISIIMS,
xpoMarorpadusi), TPOBEACHUE OYUCTKUA MOBAPEHHOM COJM; HAOIIOJACHUE M ONHUCAHUE
pe3yJabTaTOB TMPOBEJACHUS ONbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl;
CO3JaHuE MOJIENE MOJIEKYJI (IIapOCTEP>KHEBBIX ).

BaxxHellline npeacTaBUTE/IM HEOPraHUYECKUX BellecTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — sneMeHT W mpoctoe
BemecTBo. HaxoxaeHnue kuciaopoaa B npupoje, GU3ndecKue 1 XUMUYECKHE CBOMCTBA.
Peakiuu ropeHusi MpoCTHIX U CIOXKHBIX BemlecTB. CrocoObl MOMydYeHus: KUCIopoaa B
naboparopuu u npomviuiiennocmu. llpumenenue kucimopona. [lonsitue 00 okcuupax.
Kpyrosopot kucnopona B npupoae. 0301 — aniomponuas Moouguxkayus KUciopood.

Tennosoii 2¢hpexm xumuueckol peakyuu, mepmMoxXuMuiecKue ypasgHeHus, 3K30- u
SHAOTEPMUYECKHUE PEAKLUUU. T10Naugo. y2oib u Meman. 3azpsazneHue 030yxa, YCuieHue

1 3nech u nanee KypcuBoM 0603HAUEHBI TEMbI, M3ydEHHE KOTOPBIX MPOBOAUTCS B 03HAKOMHUTENILHOM IliaHe. [lenaror
CaMOCTOSTENIFHO OTIPEeNsIeT 00bEeM H3ydaeMoro MaTepHaia.

NapHUK06020 2¢hexma, paspyuieHue 030H08020 CJOAL.
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Bonopon — sneMeHT u mpocroe BemecTtBo. HaxoxkaeHnue Boiopoaa B IpUPOJIE,
¢bu3nUecKue U XMMUYECKUE CBOMCTBA (Ha MpUMepe B3aUMOJICHCTBHS ¢ HEMETANIaMU U
OKCHJIaM{ METAIIJIOB), IPUMEHEHHE, CnoCcoObl nonyuenus. [IoHsITHE 0 KUCIOTAaX U COJSX.

KonuuectBo BemectBa. Monbs. Monsipast macca. 3akoH ABoraapo. MoJsipHbIii
00BEM ra3oB. Pacuetsl mo xumudeckoi popmyse. PacueTsl MaccoBOi JOIM XUMUYECKOTO
3JIEMEHTA B COEAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MACChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel 1o XuMUYECKUM YPABHEHUSIM.

Dusuueckue ceoticmea 600vl. Bona. Ee cocras, cTpoeHHe U MOJIEKYJIBl. Boda kak
pacmeopumens. PacTtBOpbl. [lonsmue O HACLIWEHHBIX U HEHACHLIUWEHHbIX PACmEopax.
llonamue pacmeopumocmu eewecme 6 6ode. Pacuer MaccoBOM J0JIM BEIIECTBA B
pacTBope (MIpOLIEHTHAsl KOHIEHTpauusi). MaccoBas [0yig BelllecTBa B PacTBOPE.
Xumuueckue ceoticmea 800bl (paznodcenue, peakyuu ¢ HaAmpuem, OKCUOOM Kalbyus,
oxcuoom cepwl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
llonsmue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 drcusnu yenogexa. Kpyzosopom
80006l 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BOA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

BaxHeimme  Ki1acChl  HEOPraHUYECKHUX COCIMHEHUH. Knaccuduxanus
HEOpraHW4yeckux coeauHeHnid. OKcuapl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpasyowue - Ha npumepe oxcuoa yenepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3aumojielicTBUEe C BOJOM, Kucimotamu, Imenodamu). OcHoBanus. Kiaccudukanus
OCHOBaHU: WIENOYM U HEPACTBOPUMBIE OCHOBaHMS. HOMEHKIaTypa OCHOBaHUM.
duznueckre M XUMUYECKHE CBOWCTBA OCHOBAaHUU (B3aMMOJECUCTBUE C OKCHIAMH
HEMETAJUIOB, KUCIIOTaMU, COJISIMU). [loyueHue ocHo8auuii.

Kucnotsl: coctaB, kiaccudukanus, HOMEHKIATypa, PU3NUECKUE U XUMHUUYECKHE
CBONMCTBa (B3aMMOJEHCTBUE C METaUlaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSMH,
COJIIMH, Ha MIPUMEPE COJITHOW U CEPHOM KUCIIOT), cnocobbl noayyenus. P akTUBHOCTH
MetaiioB H. H. bekerosa. Conu (cpenHue): HOMEHKIIATypa CoJiel, cnocobwl nonyveHus,
B3aUMOJICHCTBHUE COJIEN C METAJIJIAMH, KACIOTAMH, LIEI0YaMHU U COJISIMU, IPUMEHEHHE.

[Tonsitue 00 amdoTepHbIX TUAPOKCHAAX (HA MNpUMEpEe UUHKA U ATIOMUHUL):
Xumudeckue ce0ucmea (83aumooeticmsue ¢ KUCIOMamMu U werouamu, pasiloxceHue npu
Hazpesanuu) u noaydexue.

['eHeTnueckass CBs3b  MEXAY KjlacCaMU HEOPraHWYECKUX  COCIMHEHUH.
['eneTnueckue psabl.

XUMUYECKUI HKCIIEPUMEHT: KAYECTBEHHOE OIPEICIICHUE COJIEPHKAHUS KUCIOPO/ia
B BO3/IyX€; MOJIYYCHUE U U3YUYCHHE CBOMCTB KUCIOPOa; HAOIIOJCHUE B3aUMOICHCTBUS
BEIIIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHUS U MPEKpaIeHUs TOpeHus (1MoxKapa);
O3HaKOMJIEHHE ¢ 00pa3llaMi OKCHUJIOB M OMMCAHUE MX CBOMCTB; MOJYyYEHUE U U3yUYEHUE
CBOMCTB BOJIOpoJia (TopeHue); HabMoAeHne 00pasioB BEIIECTB KOJIMYECTBOM | MOJIb;
UCCJIEIOBAaHNE OCOOEHHOCTEN pacTBOPEHMSI BEIECTB C PA3IMYHOW PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB € ONPEAECIEHHON MAaCCOBOU IOJIEN pACTBOPEHHOTO BEIIECTBA;
B3aUMOJICMCTBHE BOJIbI C METAJUIAMU (HAaTPUEM U KaJIbI[EM) (BO3MOKHO HCIIOJIb30BaHHE
BHJICOMATEPHUAJIOB); OMNPEJICIICHUE PACTBOPOB KHUCIOT W IIEJIOYEH C MOMOIIbIO
MHANKATOPOB; UCCIIEIOBAaHUE 00PA3I0B HEOPTAaHUUECKUX BEIIECTB PA3NIUYHBIX KIACCOB;



HaOJIOJICHNE W3MEHEHHUsS OKPACKHM WHIUKATOPOB B pacTBOpPaX KHCIOT M ILIEIO0YEll;
u3ydeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopoMm cepHON KUCIOTHI, KHCIOT C
METAJUIAMH, PEAKIUM HEUTPANM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJTHOI0 METAJUIa IPYTUM U3 PACTBOPA COJIN; PELIEHNE dKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxxHenmme Kiraccbl HEOPraHMYECKUX COEIUHEHUI .

IHepuoanueckuii 3akoH u Ilepuoanueckas cucrema

xumn4yeckux iemMeHToB /. . MenneneeBa. CtpoeHue aToMOB. XUMHYECKasA

cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHU

[lepBbie MOMBITKH KJIACCH(PUKAIUU XUMUUECKHUX 3JeMeHTOB. [loHsTHE 0 Tpymmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U MIETOYHO3EMEIBHBIE METAIIIBI, TAJIOT€HbI, THEPTHBIE
rasbl). DnemeHmol, KOMmopwle 06paszyom amgomephvie OKCUObL U 2UOPOKCUODL.

[lepnognueckuil 3akoH. llepuomnueckas cucremMa XUMHYECKHUX DJIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u orunnonepuoonas ¢popmsl llepuoandeckoit
cucteMsbl xumuyeckux 3nueMeHToB /1. . Menneneesa. [lepuoas! u rpynmsl. @U3nyeckuin
CMBICJI TOPSIIKOBOTO HOMEPa, HOMEPOB MEPUOA U TPYIIIbI AIEMEHTA.

Crpoenne aroMoB. CocTtaB aTOMHBIX snaep. Mzomonvl. IneKTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMHUUYECKUX i1eMeHToB Ilepuoanueckoi
cuctembl JI. M. MeHnneneeBa. XapakTepUCTHKAa XWUMHUYECKOIO 3JJIEMEHTA IO €ro
nonoxeHuto B [lepuonuueckon cucreme J[. 1. Menaeneesa.

3axonomepHOCmMU U3MEHEHUs CBOUCME IIEMEHMO8 MANbIX NePUuod08 U 21AGHbIX
nooepynn, 8 3aBUCUMOCMU OmM AMOMHO20 (NOpA0K08020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénviil u 2paxrcoanun.

Xumuueckasi cBs3b. KoBasieHTHast (monisipHas MW HEMOJSIpHAsl)  CBSI3b.
InexmpoompuyamenbHoOCms AMoMO8 XUMUYecKux s1emenmos. IOHHas CBSI3b.

Crenenp oxucieHus. OKHCIATEIbHO-BOCCTAHOBUTEINBHbBIE peakiuu. [Iponeccel
OKHUCJIEHUS] M1 BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI O3KCHEPUMEHT: H3yuyeHHe oOpasloB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aMMOJCICTBME TUJIPOKCUAA LIMHKA C PACTBOPaMHU KHUCJIOT U ILIENIOYeH;
MIPOBE/ICHHE OIBITOB, MILTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHus, COSUHEHHUS ).

MesxknpeaMeTHbIe CBSI3H

Peanuzammsi MeXmnpeaIMETHBIX CBSI3eM MNMpU W3YYECHUHW XUMUU B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCTI0Ih30BaHNE KaK OOINX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
U TIOHATUH, SBISIIOIIMXCS CUCTEMHBIMHU [UJI1 OTAECIBHBIX IPEAMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHanu3, CHUHTE3, KiaccuduKamusi, TEPUOJUIHOCTb, HAOIIOJCHUE, DSKCICPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHNUE.

®dusuka: MaTepus, aToMm, SJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJ, U30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUN 3apsifi, BEIIEeCTBO, TeJo, OO0bEM,
arperaTHO€ COCTOSIHME BEIlleCTBa, ra3, (PM3NUYECKHE BEIIMYUHBI, €IUHUIBI U3MEPEHHUS,



KOCMOC, TUTaHEeTHI, 3BE3/161, COITHIIE.

buonorus: dotocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TTOPOABI, TOJE3HBIC
MCKOTIaeMBbIE, TOTUIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeECKasi peaKI U

[lepnognuecknit 3akoH. llepmoanueckass cucTeMa XHMHYECKHX JJIEMEHTOB
H. U. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEpPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX IEMEHTOB MEPBBIX TPEX MEPUOJOB, KW, KAIBLMSI U UX COCAUHEHUN B
COOTBETCTBHUM C IOJIOKEHHUEM JJIEMEHTOB B [lepronuecko CUCTEME U CTPOCHHEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XMMHYECKOM CBS3W. THIBI KPUCTALNIMYECKHUX
PEETOK, 3a8UCUMOCMb CBOUCME Geujecmea Om muna KpUuCmaiiuieckou peuémku u
8UOA XUMUYECKOU CEA3U.

Knaccudukanus 1 HOMEHKIAaTypa HEOPTraHUYECKUX BEUIECTB (MEXIyHApOIHAS U
TPUBHAJIbHAS). XMMHUUYECKHE CBOMCTBA BEILECTB, OTHOCALIMXCS K Pa3IMYHBIM KJlaccaM
HEOPraHUYECKUX COCIUHEHUI, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUUEeCKUX peakuuil 0 pa3iMyHbIM MpU3HAKaM (II0 YUCITY U
COCTaBy y4YacCTBYIOIIMX B PEaKIMM BEIIECTB, MO TEIUIOBOMY 3((PEKTy, M0 U3MEHEHUIO
CTENEHEH OKHUCIEHHS XUMUYECKHUX DJIEMEHTOB, MO 00pamumocmu, no yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEaKUUU. 1epmoxumuyeckue ypasHeHusl.

llousamue o crxopocmu xumuueckou peaxkyuu. I[lonamue 06 obpamumvlx u
HeoOpamuMvlx Xumuyeckux peaxkyusx. Illonamue o0 20MO2eHHbIX U 2eMepPOeHHbIX
peaxyuax. [lonamue o xumuueckom pasnosecuu. Cmewernue Xumuiecko20 pasHo8ecuUs.
Daxmopul, erudlOWUE HA CKOPOCb XUMUYECKOU PeaKyuu U NOJA0HCEHUe XUMUUECKO20
pasHoeecus.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. COoCTaBIEHHE YPAaBHEHUIN OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIX PEAKLUH C HCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOr0 OanaHca.

Teopus 3JIEKTPONMTHYECKOW JHCCOLMALUN. DJIEKTPOIUTHYECKAs IUCCOLMALUS.
DNEKTPOJIUTHI U HEAJIEKTPOIUTHI. KaTnoHbl, aHHOHBL. Mexanusm ouccoyuayuu 8eujecme
C Pa3nudHbIMU 8udamu xumudeckou cesasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIC
U cia0ble AIIEKTPOITUTHI.

Peakiuun noHHOro ooOMeHa. YCioBHsI MPOTEKaHUS peakluii HOHHOTO OOMeHa [0
KoHIa. ITosHbIE U COKpallEHHbIE HOHHBIE YPABHEHUS peaklnil. XUMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHM W cOJell B CBeTE MPEACTaBICHUN 00 AIEKTPOIUTHUYECKOM
nucconmanun. Cpena pacrtBopa. KauecTBeHHbIE peaklMu Ha KAaTHOHBI UM AHUOHBIL:
XJopua-, OpoMun-, woauA-, cyiabdar-, KapOoHaT-, cuIMKar-, (ocdar- aHUOHBI;
THJIPOKCHU/I-UOHBI; KATHOHBI aMMOHWUSI, MATHUS, KBNS, ATFOMUHUSA, Kene3a (2+) u (3+),
meau (2+), nuHKa, MPUCYTCTBYIOIIME B BOIHBIX pACTBOPAX.

XWMUYECKUM DKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMH KPHUCTAJUIMYECKHUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METaJUIOB U HeMeTaioB (TpaduTa U anmasa),

10



CIIOKHBIX BEIIECTB (XJOpHIA HATpUs); HCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH
XMMHAYECKOH PEaKIMU OT BO3JICHCTBHS Pa3IMUHBIX (HAKTOPOB;, HCCIICIOBAHUC
AIIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOIUAIIMN KUCIIOT, IIEI04Yeh U
cojeii  (BO3MOXKHO HWCIOJB30BAaHHWE BHICOMATCPUANIOB); IPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocajKa, BBIJICIICHHE Ta3a, 00pa30BaHUE BOJIbI); OIBITOB, MILIIOCTPHPYIOIIUX IPUMEPHI
OKHCJIUTEIPHO-BOCCTAHOBUTEIIBHBIX ~ peakiuid  (FOpEeHUE, PEAKIMH  Pa3JI0KCHHUS,
COCITUHCHMS); PACIIO3HABAHWE HEOPTaHWYECKHX BEIIECTB C IOMOIIBIO KaueCTBEHHBIX
peakIuii Ha HOHBI, PEeIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4.

HemeTa/ibl 4 MX COeIMHEHUSA

O6miass  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u GU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOTeHOB. XMMUYECKHUE CBOMCTBA HAa MPUMeEpE XJopa (B3aUMOJICHCTBHE C METAILJIaMH,
HEMETaUIaMH — BOJIOPOJIOM U KHUCIOPOAOM, wenouamu). Xaopoomoposd. CoisHas
KHCIIOTa, XUMHUYECKHE CBOWNCTBA, nojayyeHue, TpUMEHeHUE. Jlelicmeue xnopa u
X7I0p08000OpoOa Ha Opeanusm yenogeka. BakHeWiue XJIOPUIbI U UX HAXOXKIECHUE B
MIPUPOJIE.

OO6mast xapakrepuctuka 37eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTepHbIEC CTEIIEHU OKUCIICHUS.

Crpoenre u (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOpPOJa U CEPHI.
AnnoTponHble MOAM(PUKALUM KHCIOPOJAa M Ccepbl. XHMHUYECKHE CBOWMCTBA CEpPBI
(B3auMOJEHCTBUE C Hememanlamu — BOJAOPOJIOM U KHUCJIOPOJOM, METaJUIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOI: CTPOECHHE,
(dbu3nyeckue U XMMHUYECKHUE CBOMCTBA (KHUCIOTHBIE U BOCCTAHOBUTEILHBIE CBOWMCTBA).
OKcupl cephl Kak MPEACTaBUTENIN KUCIOTHBIX OKCUAOB. CepHast KuciioTa: hu3ndecKue
U XuMudeckue cBoicTtBa (oOmme u cneruduueckue). Coau CEepHOM KHUCIOTHI,
KaueCTBeHHasl peakius Ha cynbdar-uoH. CepHHUCTas KUCIOTA. Xumuueckue peaxyuu,
jedxcawue 8 OCHOBe NPOMBIUIEHHO20 CHOCOOA NONYYEHUS CEPHOU  KUCTOMBbL.
Haxoxnenue cepsl u €€ coequHenui B ipupoze. [Ipumenenue cepbl U €€ COEAUHEHUH B
ObITY M B TPOMBINUICHHOCTU. Xumuyeckoe 3acpsa3HeHue okKpycaowel cpeobl
COCOUHEHUSAMU cepbl (KUCTIOMHbLE Q0HCOU, 3A2PsA3HEHUe 8030YXA U 8000EMOB), CROCODbL
€20 npedomepaeHusl.

O6m1as xapakTepucTuka 35eMeHToB VA-rpyribl. OcOOEHHOCTH CTPOCHHS aTOMOB
azorta u pocdopa, xapakTepHble CTEIIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHe B TIpupoje, (Pu3nuecKkue U XHUMHUYECKHE CBOMCTBa
(B3auMoOJeliCTBHE C METAIaMM M HEMETa/llaMH - KHUCJIOPOAOM M BOJIOPOJIOM).
Kpyrosopotr aszora B mpupome. AMMHak: (Qu3MUecKMe W XUMHUYECKHE CBOMCTBa
(oKHCIeHne, OCHOBHBIE CBOMCTBA BOJHOT'O PacTBOpa), noiyuerue u npumeHenue. Comaun
aMMOHWUSL: COCTaB, (U3MUYECKUE M XUMHUUECKHIE CBOMCTBA (pa3sioKeHUE, B3aUMO/ICHCTBIE
CO 1IesioyaMH), npuMmeHeHue. KauecTBeHHass peakiys Ha HWOHbI aMMOHHS. A30THas
KHCIIOTa, €€ (Qu3nueckne W XUMHUYECKHE CBOHCTBa (00mme U crenuduieckue),
nonyyenue. Hutpatsl (paznoxenue). A3otucras kuciiora. Mcnoib30BaHUEe HUTPATOB U
coJIell aMMOHHSI B KaU€CTBE MUHEpAJbHbIX yA0OpeHuil. Xumuueckoe 3acpsazuenue
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OKpYAHCaroweri cpeovl CoOeOUHEHUAMU a30ma (KUCIOMHble 00HCOU, 3a2ps3HeHUe 8030VXd,
NnoYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GUNIECKUE U XUMHUICCKUE
CBOMCTBa (B3aUMOJIEHUCTBHE C METaJUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepnou xuciomamu). Oxcun docdopa (V), oprodochopHas kuciora:
buznueckne M XUMUYECKUE CBOICTBa, noayyeHue. Ilonamue o MuHepanrbHvix
yoooperusax: Humpamsl u Gocghamol. Ilowsmue o KomniekcHvix yooopenusx. OO0mas
xapakTepucTuka 31eMeHToB [VA-rpynmnbl. OcOOEHHOCTH CTPOEHUS aTOMOB YTIIepoJia U
KpeMHUA. BajeHTHOCTh M XapaKkTepHbIE CTETEHH OKHUCJICHHUS aTOMOB yIJiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amiorponHsie Moaudukaruu (rpadut, amMas), Qusnueckue u
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAJIJIaMU, HEMETaJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancop6buusi. Kpyrosopot
yraepoaa B mpupoae. Okcuasl yriepona, ux (pu3mueckne M XUMHUYECKHE CBOMCTBA,
MoJlyueHWe ¢ TPUMEHEHHEe, JEHCTBME Ha OpraHW3M uUeJOBeKa. JKojocuuecKue
npoobaemvl, céa3aHHble ¢ oKcuoom yenepooa(lV); eunomesa enobanbHoco nomenneHusl
Kaumama, napHuxoevlii 3¢hghexm. YTONbHAS KUCIOTAa M €€ COJU, UX (PU3UYECKUE U
XUMHUYECKUE CBOICTBA, noyuenue u npumenerue. KadecTBeHHas peaxius Ha KapOoHaT-
noHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUITMHE, MPOMBIIIIICHHOCTH M CETHCKOM
XO35MCTBE.

OO6mue mpeactaBieHus 00 OCOOCHHOCTSX COCTaBa U CTPOEHUS OPraHUYECKUX
COEIMHEHUH yTiiepoja (Ha mpuMepe MeTaHa, dSTUJIEHA, ITaHOJa, YKCYCHOM KUCIIOTHI. Mx
cocmasg u xumuieckoe cmpoenue. Knaccugpuxayusa opeanuveckux éewyecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, yIriIeBOJAaX — M UX POJIM B KU3HU
yenoBeka. MamepuanbHoe eOuHCmeo 0peanuyecKux U HeopeaHuyecKux coeOuHeHuli.

Kpemnuii, ero ¢usuyeckue © XUMHUYECKHE CBOMCTBa (Ha TIpUMeEpe
B3aMMOJICHCTBHS C METAJJIaMH U HEMETaJUIaMU ), no1yuerue u npumernenne. CoeouHenus
KkpemHus 8 npupooe. Obwue npedcmasienus 06 oxcuoe kpemuusa(lV) u xpemmnuesori
kucnome. Cunuxkamol, pusuyeckue u Xumuieckue c80UCMaEd, NoayieHue u npumMeHeHue 8
ObIMY, NPOMBIUAEHHOCIU (8 MeOUYUHCKOU, I1eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetiwmuue cmpoumenvuvie mamepuanvl. Kepamukd, CMeKIo, yemeHm, OemoH,
arcenezoboemon. Ilpobremovl 6€30nacHO20 UCONBL30BAHUSL CIPOUMENbHBIX MAMEPUATIO8 8
Nn0BCEOHEBHOU HCUSHU.

XUMHYECKUI DKCIICPUMEHT: H3y4yeHHE OO0pa3I0OB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMKA HA XJIOPUI-HUOHBI U
HaOMIOZICHUE TPU3HAKOB WX TMPOTEKAHUS, OIBITHL, OTPaKAIINUE (PU3NUECKHE W
XUMUYECKNE CBOWCTBA TAJOTCHOB M WX COEAMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BHUJICOMATEPHAIIOB); O3HAKOMJICHHME ¢ oOpasliaMu  XJOPHIOB  (TajJOTeHHUIOB);
O3HAaKOMJIEHHE C oOpasliaMH cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIH30BAHUE
BHJICOMATEpHUAJIOB); HaAOIIOJIEHUE TIpollecca OOYIJIMBaHMUS caxapa IOoJ JeHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCIJIOTHI; U3yUYE€HUE XMMUYECKUX CBOMCTB pa3z0aBiIeHHOM
CEPHOW KHCJIOTHI, MPOBEJACHUE KAaUECTBEHHOW PeakIluy Ha CyJib(aT-uoH U HAOI0ICHNE
npu3HaKka e€ MpoTeKaHus; 0O3HAKOMJIEHUE ¢ (U3MUYECKUMU CBOMCTBaMU a3oTa, Gpocdopa
U UX COEIMHEHUH (BO3MOKHO MCIIOIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
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1 (hocPOpHBIX yAOOPEHUI; MOTyYeHHE aMMHaKa U U3yUYE€HUE €ro CBOWCTB; IIPOBEACHNE
KayeCTBEHHBIX pEakUuii Ha MOH aMMOHHA U (ocpaT-MOH U U3yYEHUE MPU3HAKOB HUX
IIPOTEKAHUS, B3aWUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCIIOJIB30BAaHUE BUIECOMATEPHUAIIOB); U3yUYEHUE MOJEIECH KPUCTAIIMUECKHUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHE C IPOLIECCOM aJcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yINIEM M YCTPOMCTBOM NPOTHBOras3a; IOJy4CHUE
YIJIEKMCIIOTO ra3a U U3y4YEHUE €ro CBOMCTB; IPOBEACHUE KAYECTBEHHBIX PEAKIMN Ha
KapOOHaT- U CUJIMKAT-UOHbI U U3yYECHHE MPHU3HAKOB MX MPOTEKAHMS; 03HAKOMIICHUE C
IIPOAYKIMEN CHJIMKATHOM MPOMBIIUICHHOCTH; PEIICHUE DKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHele HeMeTaubl M UX COCUHEHUS».

MeTasuibl 1 X COeTUHEHUS

OO6m1as XapakTepUCTUKA XUMUUYECKUX JIEMEHTOB — METAJVIOB Ha OCHOBAHUU UX
nonoxeHus B llepuoanueckon cucreme xumuueckux nemeHToB J{. . Menneneesa u
cTpoeHus: atomMoB. CTpoeHME MeTauioB. MeTramindeckass CBsi3b U METAJUIMYECKAs
KpUCTAJUINYECKAasl PpEIHIETKA. OJEKTPOXUMUYECKUN psl  HANPSHKEHW  METaJUIoB.
duznueckre U XUMHUYECKHE CBONCTBA METANIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJIOM, kuciotaMu). Obwue cnocobvl nonyyeHus memainos. Ilonamue o Kopposuu
Memaiios, OCHOBHble CNocobbl 3auumul ux om xopposuu. Cniagvl (cmanb, 4yeyH,
O0paAnOMUHULL, OPOH3A) U UX NPUMEHEHUEe 8 ObLMY U NPOMBIULIEHHOCTU.

[Ilenounsie MeTaywibl: MOJIOXKEHUE B llepuoguueckod CHCTEME XHUMHUYECKHUX
anemeHToB [l. 1. Menneneesa; crpoenue atomoB. Haxoxnenue B npupoae. uznueckue
1 XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIBI U TUAPOKCHUIBI HATPUS
u kanud. [[pyuMeHenre menoYHbIX METAVIOB U UX COEUHECHUH.

[[{eroyHO3EeMENBHBIE METAILTBI MATHUHM U KaJIbIUI: ITOJI0OKEHKE B [lepnoanueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpoeHHE NX aTOMOB; HAXO0XKICHUE
B npupoge. duszndeckue u XUMMHUUYECKUE CBOMCTBA MarHus MU Kajuplus. Baxueiiue
COCAMHEHUS Kaibliusg (OKCHI, THIPOKCHI, COJH). JKécmrxocmb 60061 u cnocobwvl eé
YCMPAaHeHusl.

AOMUHHUI: TION0KeHue B llepuonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa; CTpoeHHE aroma; HaxoxiaeHue B npupoae. Dusnueckue u
XUMUYECKHE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHUIA U THUAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenue B llepmoguueckoil cucreMe XUMHUYECKHX DJIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aroMma; HaxOXAEHHUE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA jKeyie3a (B3auMOCHCTBUE C METaIaMu, KUCIIOTAMU U COJISIMH).
Oxcuppl, ruapokcuasl u conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyUeHuUe.

XUMUYECKHUI DKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iiaMu METaJUIOB M CIIABOB, X
(bU3MYECKUMU CBOMCTBAMM; W3YYEHHE PE3yJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCH/Ia KAJIBIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB); NCCIICIOBAHUE CBOICTB
AKECTKOM BOJBI; MPOIIECCA TOPEHUS Kele3a B KUCIOpOJe (BO3MOXKHO HUCIOIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMil Ha MOHBI (MarHus,
Kanblus, amomMuHus, 1uaka, xxeneza(ll) u xxenesza(Ill), menu(Il)); mabmonenue n
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ONMCAHUE TMPOIECCOB OKpAIIMBAHUSA IIJITAMEHM HOHAMM HATpUS, Kalus U KaJbIUs
(BO3MOXKHO HCIIOJIb30BAaHHE BHUICOMATEPHAJIOB); HCCIIEIOBaHHE aM(POTEPHBIX CBOMCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCHUAA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 10
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxcarouwas cpeoa

Hosvie mamepuanvt u mexmonoeuu. Bewecmea u mamepuanvl 6 no8ceoHesHOU
JHcU3HU  yenoseka. Xumus u 300poeve. bezonacnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyuu 6 oOwimy. Ilepsas nomowp npu  XUMUYECKUX 0HCO2AX
u ompasnenusx. OCHOBbI IKOIO2UUECKOU 2pAMOMHOCIU. Xumuyeckoe 3acps3HeHue
OKpYyHcalowell cpedwl (npedenvras oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 PeUEeHUU IKOTI02UUECKUX NPOoOIIeM.

Ilpupoonvie ucmouynuxu yeneeo0opooos (yeoib, NpupooHvlil 2a3, Heghmy),
NPOOYKMbL UX nepepabomKu, ux poib 6 Oblmy U NPOMbILULIEHHOCHIU.

Xumuueckuil dKCnepumMenm: u3yyeHue oopazyos mMamepuaios (Cmekio, Cniagvl
MEMAnos, NOIUMEPHbIE MAMEPUATbL).

MesxnpeaMeTHbIe CBA3H

Peanuzanust MeXnpeaIMETHBIX CBSI3eM MpU H3YYEHUHM XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
W TIOHATHH, SIBJSIONIAXCS CHCTEMHBIMU [JII OTACIBHBIX IPEAMETOB E€CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYIHBINA (aKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHaMW3, CHUHTE3, KiIacCu(UKaIus, TEPUOJUIHOCTh, HAOIOJCHUE, DKCICPUMEHT,
MOJCIIUPOBAHUE, W3MEPCHHUE, MOJEIb, SBICHUE, MAapHUKOBBIM 3(D(EKT, TEXHOIOTHS,
MaTepHuabl.

®duzrka: MaTepus, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJICKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KPHUCTAIUIMYECKAash pEmI€TKa, CIUIaBbl, (PU3HUYECKHUE
BEIIMYUHBI, €IUHUIBI HU3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢otocunte3, apixaHue, Ouocdepa, HIKOCUCTEMA, MHHEPATHHBIC
yA0OpEeHUS, MUKPODJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbI, TOPHBIE TMOPOJIbLI, MOJIE3HBIE
MCKOITaeMbIe, TOTIJIUBO, BOJIHBIC PECYPCHI.

TeMbI IPAKTHYECKHUX pPadoT:

1. JlaGoparopHoe oOopyaoBaHuE U TpueMbl oOpaiieHus ¢ HuM. llpaBuia
6e3omacHoi pabOThl B XUMUYECKOHN J1abopaTopum.

2. OuucTKa 3arps3HEeHHON MOBAPEHHOU COJIH.

3. [Ipu3Haku npoTeKaHus] XUMUYECKUX PEaKIIUN.

4. TlonyyeHue KHCIOpOAa U U3yYEHUE €ro CBOMCTB.

5. [lonyyenue BOAOPOIa M U3YUEHHUE €T0 CBOMCTB.
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6. IlpuroroBiieHue pacTBOPOB C OINPEAEICHHON MAaCCOBOW J10JIEH pacCTBOPEHHOTO
BELIECTBA.

/. PemeHue >3KclepUMEHTaNbHBIX 3a7ad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakiuu noHHOro 0OMeHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B pacCTBOpE.

10. [TonyueHne aMmMuaka u U3y4yeHUE €T0 CBOMCTB.

11. Tlony4yeHue yraekuciioro ra3a i H3y4eHHue ero CBOMCTB.

12. Pemenune skciepuMeHTaNbHBIX 3a1a4 1o Teme «Hemeramnsr 1V — VII rpynn u
UX COCIUHEHUN.

13. Pemienue sKcriepuMEHTANBHBIX 337124 IO TeMe « MeTallIbl ¥ UX COSIUHEHUSD.

[Ipn mnpoBeneHMHM NPAKTUYECKOHM padOThl KaXKIblii €€ 3Tal BBINOIHIETCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoactBoM. Ha mocke
00s13aTE€IbHO BBIBELIMBAIOTCS IMpaBUia TEXHUKM O€30MaCHOCTH, COOTBETCTBYIOIINE
JaHHOMY BUJY paboOThl, AaeTcs MpaBuiIbHas 3amuch (GOpMYyJ M YKa3blBaeTcs ILEJb
npoBeaeHus padoThl. [lpu HEOOXO0IMMOCTH 1aeTCsl BU3yallbHbBIN aIrOPUTM BBITIOJHEHUS
3aJlaHusl. JTO CIIOCOOCTBYET OCO3HAHHIO OOYYarOIIMMHUCS BBINOJHSAEMBIX JEUCTBUN U
IIOJIyYEHHOT'O pe3yJIbTaTa.

KOHTPOJIbHO-U3MEPUTECIbHbIC MATEPHAJIbI 10 XUMHUH

Jlis opraHu3anuu TPOBEPKU, ydyeTa M KOHTPOJI 3HAHUW OOYyYarolMXCs IO
peIMeTy MPeayCMOTPEHbl KOHTPOJIbHBIE PA0OTHI, CAMOCTOSITENIbHBIE Pa0OThI, 3a4€ThI,
IpakTHUecKue padoThl, TecTUpoBaHUE. OAHMM U3 METOIOB KOHTPOJIA pPE3YJIbTaTOB
oOyuenusi oOyuatomuxcs c 3[IP sBiasercs MeTon MOIMBAapUAaTUBHOTO 3KCIIpECC-
TECTUPOBAaHUS C KOHCTPYHPYEMBIMM OTBE€TaMH. Ero OTIMYHATEIBHBIMM YEPTAMU
ABJISIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAUBUAYAJIW3allMM  3HAHUM,
CPaBHUTEIBHO MaJlbl€ 3aTPAThl BPEMEHU U TPYJla HAa IPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOXkHO u3MeHeHHe (OPMYIMPOBKM 3aJaHUA Ha
«TIOIIArOBYIO», aJanTalys IMPEeAJaraéMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJBHO-
OLICHOYHOT0) MaTepuaia: HCIOJb30BaHUE YCTHBIX W NHUCbMEHHBIX WHCTPYKIIHH,
YOPOUIEHUE JJIMHHBIX CJIOKHBIX (DOPMYIMPOBOK MHCTPYKLHM, pPEIIeHHE ¢ OMOpOoil Ha
aJITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON MH(DOPMALIHH.

KouTpoJubHbie padoThl 10 TEMaM

B paboueit nporpamMme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Kommponvnas paboma Ne 1. IlepBoHadallbHbIE XUMHYECKHUE TTOHSTHS.
XUMHUYECKHUE DJIEMEHTHI. XUMUYEeCKue (hOpMYJIbl U yPAaBHCHHUS.

Koumponvnaa paboma Ne 2. Tlepuonudeckasi cucreMa XUMHUYECKHX DJIEMEHTOB
.. MenneneeBa. CtpoeHue aroma.

Kommponvnas paboma Ne 3. Xumudeckast CBsI3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxkcuzsl. 'openue. Bogopoa. KucinoTsi.
Connu.
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Konmponvnas paboma Ne 5. O600111eHHE CBEICHUN 0 BaXKHEUIIIUX KJlaccax
HEOPTraHUYECKUX COCTUHEHUN.

Koumponvnasa paboma Ne 6. DneKTponuTU4ecKas TUCCOLUALINA.

Konmponvnasa paboma Ne 7. Hemetannsbl.

Konmponvnas paboma Ne 8. Metamsl.

Koumponvnasa paboma Ne 9. VItoropas paboTa 3a Kypc HEOPraHHUECKON XUMUHU.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIETI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJbTATDI:

MOTHBAIMS K O0YUYCHHIO U LIeJICHANpaBICHHON MO3HABATEIBHOMN 1eATEeIbHOCTH;

YCTAaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOMIOIEHNUN 332 XUMHYECKUMU
DKCIIEPUMEHTAMU;

OpUEHTALUS Ha TMpaBWIa WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
NOBEACHUS IPU B3aUMOJACHCTBUY C XUMHUUYECKUMH BELIECTBAMU U COCIUHEHUSMY;

IPAaKTHYECKOEe U3yyeHHUe npodeccuil U TpyJa pa3IudyHOIo poja, B TOM UHCIE Ha
OCHOBE TPUMEHEHMSI HM3y4aeMOIo MpPEAMETHOrO 3HaHus (Hampumep, J1abopaHT
XUMHUYECKOTO aHan3a);

YBAXKEHHE K TPYy U pe3yJIbTaTaM TPYJIOBOU AEATEIBHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TIOCTPOCHMIO JaJbHEWIIEW WHIAWBUIYaJIbHON
TPaeKTOpUH OOpa3oBaHWsA HAa OCHOBE OpPUEHTHUPOBKM B Mupe mnpodeccuili u
PO ECCUOHATIBHBIX MPEANOYTEHUH, YBAKUTEIBHOTO OTHOLIEHUS K TPYY;

OCO3HAHHUE CBOETO NOBEIEHUS C TOUKH 3PEHHSI ONTACHOCTU MM O0€30IIaCHOCTHU IS
ce0s WK [Tl OKPY>KAIOUIUX;

OCHOBBI IKOJOTHYECKON KYJIbTYpPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUIEHUS], TPUOOPETEHUE OIBbITa SKOJIOTMUECKH OPUEHTUPOBAHHOM
IIPAKTUYECKON AEATEIBHOCTH B )KU3HEHHBIX CUTYaLUsIX;

OCO3HAaHUE TIOCIEACTBUA W HENpUSITHE BPEAHBIX MPUBBIUEK (YyHOTPeOICHUS
aJIKOTOJIsl, HApKOTHKOB, KypeHHs) M UHBIX (opMm Bpena s (uU3MUECKOro W
IICUXWYECKOTO 3/10POBbS;

IIPUHATHE PELICHUM B )KU3HEHHOM CUTYallMU HA OCHOBE IIEPEHOCA MOJIYYEHHBIX B
X0Jie 00y4eHMsI 3HAaHUM B aKTyaJIbHYIO CUTYaIUI0, BOCTIOIHATH AePUIUT UH(DOPMALINIY;

TOTOBHOCTh OTOMPATh U UCHOJIb30BaTh HYHYI0 HH(POPMALIMIO B COOTBETCTBUU C
KOHTEKCTOM KU3HEHHOW CUTYallUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Osnaoenue ynusepcaibHblMu y4eOHbIMU NO3ZHABAM ESIbHBIMU OCUCHIBUAMU:

BBISIBJISITh IPUYMHBI U CIIEJCTBUS TPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBIISITh CpaBHEHUE, KIACCU(PUKAITUI0O XUMUYECKUX BEIIECTB MO 33/ IaHHBIM
OCHOBAHUAM U KPUTEPHUAM JJIsl YKa3aHHBIX JIOTUYECKUX OTIEpalnil;

CTPOUTH JIOTUYECKOE CYKAECHUE MOCIIC MPEABAPUTEIHLHOIO aHATIN3a, BKIIOYAIOIIEE
YCTAHOBJIEHHE TPUUYMHHO-CJICJICTBEHHBIX CBSI3EH;

BBIABJIATh AeUIMTHI HWHPOpMAIUU, JaHHBIX, HEOOXOIWMBIX JIA peIICHUs
MOCTABJICHHOM 3a7a4H;
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npeoOpa3oBbIBaTh UHPOPMAIIMIO U3 OJHOIO BUAA B APYroil (TaOdMIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHSTh U IPEOOPA30BBIBATh 3HAKA U CUMBOJIbI, MOJEIN U CXEMBbI
JUTS petieHus1 y4eOHBIX U MO3HABATEIbHBIX 33/1a4 C TOMOIIIBIO Me/1arora;

C MOMOIIBIO Meaarora MNPOBOAUTh XUMUYECKHUI OIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUISl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3YUYEHUs], MPUUUHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TIOMOIIBIO TIEAArora WA CaMOCTOSATEIBHO (OPMYIHPOBATH OOOOIIECHUS W
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA,;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE XUMHUECKUX TIPOLIECCOB M  HX
MOCJIEACTBUS;

UCKaTh WIM OTOMpaTh HMHPOPMAIUIO WX JaHHBIE W3 HUCTOYHUKOB C YYETOM
MPEeI0KEHHOM yueOHOM 3a/1auy U 3aIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcanvHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

OpraHU30BBIBATh YUYEOHOE B3aMMOACHCTBHUE B TpyIIe (ONpeAessiTh 00Iue ey,
pacrpenensiTh poJid, JOTOBApUBATLCS IPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TIEJIarora Wk CaMOCTOSITEIbHO COCTaBJISITh YCTHBIE U MUCHMEHHBIC
TEKCThI C MCIOJIb30BAHUEM HWJUTIOCTPATUBHBIX MATEPHUAOB JJI BBICTYILICHUS] TEpe
ayAUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; pad0OTaTh WUHIMBHUAYAJIbHO W B TPYIIE: HaXOJIUTh 0OIIee
pernieHre MU paspemarb KOH(IMKTHI HAa OCHOBE COTJIaCOBaHUS TMO3UIMH M ydeTa
UHTEpECOB; GOPMYITHPOBATH, APTYMEHTHUPOBATh U OTCTAWBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJajJa B OOIIUN MPOIYKT, MPUHUMATH U Pa3/IeiTh
OTBETCTBEHHOCTH U MPOSIBJISITh TOTOBHOCTH K MIPEAOCTABICHUIO OTYETa TIepe ] TPYIIOH.

Osnadenue ynugepcaibHblMU y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh U (HOPMyIUpPOBaThH Yy4EOHYIO MPOOJEMy, OMNPEACNATh Ieib
y4eOHOM eI TeIbHOCTH;

BJIaJIETh OCHOBaMHU CaMOKOHTPOJIS, CAMOOLICHKH, TMPUHITHS pEHIeHUU U
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpA B YUEOHOU M MO3HABATEIHHOM €SI TEILHOCTH;

COOTHOCUTH CBOHM JCHCTBUS C TJIAHUPYEMBIMHU pPE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOEH JEATENbHOCTH B MPOLIECCe IOCTHXKEHUS pe3ylibTaTa, ONPEHENSITh
CIIOCOOBI ICUCTBUI B paMKaxX MPEI0KEHHBIX YCIOBHUI U TPeOOBaHMIA, KOPPEKTUPOBATH
CBOM JIECTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTyallMM W Tpearath IJIaH €€ H3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOM
3a/1a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMmblid pe3yibTaT
JESTETLHOCTH, OMPENEIATh TO3UTHUBHBIE WM3MEHEHUS W HaNpaBJCHUS, TPEOYIoIIHe
JnajabHerIel padoThl;

OCO3HAHHO OTHOCHUTKCSA K IPYrOMY YEJIOBEKY, €r0 MHEHHUIO.
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IHPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeamMeTHBIX pe3yabTaTOB MO0 OCBOSHUIO 005S3aTEIBHOIO COAEpKaHUS,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HAHMS, YMEHHS U CIOCOOBI AeHCTBUH, crienuduueckue 1jig y4eOHOro mpeaMera
«XuMus», BUABL JEATEIBHOCTHA MO MOJYYEHHI0 HOBOIO 3HAHUSA, €r0 MHTEPIpPETALHH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPE/ICTABICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBJICHUW MPHUPOJBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KakK OOJacTH

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTA O0IIel KyJIbTYphl U MPAKTHUECKON

JeSATEeIbHOCTH YEJI0BEKa B YCIOBUAX COBPEMEHHOT0O OOIIECTBA; TOHUMaHUE MECTa

XUMUH CPeJId APYTHX €CTECTBEHHBIX HAYK;

® BJAJICHHE OCHOBAMH MOHITHIHOIO anmnapara i CAMBOJIMYECKOTO SI3bIKa XUMUU JIJIS

COCTaBJIICHHSI (POPMYJI HEOPraHWYECKHUX BEIIECTB, YPABHEHUN XHMHYECKHUX

peakiui (C Oomopod Ha aJIropuTM YYEOHBIX JEHCTBHUI); BiIaJ€HUE OCHOBaMU

xumudeckort HomeHKIaTypsl (IUPAC u TpuBranbHOI) M yMEHUE UCTIONB30BATh €€

JUIsL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IOMOIIBIO YUMTEIN; yMEHUE

UCIIOJI30BaTh MOJENIU JUJIsi OOBSICHEHHS CTPOCHHUS AaTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOW Ha ONPEEICHUS;

® IIPE/CTABICHHE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C TOMOIIBIO YUUTEIS

IPUMEHATh CHCTEMY XHMHWYECKMX 3HAHUW Il YCTAHOBJIEHUS B3aMMOCBA3EH

MEXIy W3YYEHHBIM MaTEpHUAJIOM WM NPHU ITOJYYEHUU HOBBIX 3HAHWM, a TAaKKE B

IpOLECCe BBIMOJIHEHUsS YYEOHbIX 3aJaHUd U Tpu paboTe C HCTOYHUKAMHU

XMUMHUYECKON MH(pOpMALIK, KOTOpasi BKIIOYAET:

BOKHEUIINE XUMUYECKHE TOHITHS: XMMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IMPOCTOE M CIOKHOE BEUIECTBO, OJHOPOJHAs W HEOJHOPOAHAs CMECh,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MacChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA OObEeM, OKCHUJ, KHUCIIOTa, OCHOBAHHUE, COJb (CpemHsis),
XUMUYECKash peaklus, peakUUd COCOUHEHUs, PpEaKIUH PA3JI0KEHUS, PEaAKIUU
3aMeIleHHs], peakuu oOMeHa, TerIoBOM 3((PEeKT peaklnu, 3K30- U SHAOTEPMUUYECKHE
peakluu, pacTBOpP, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTa B COECIMHEHHH, MaccoBas
JI0JI ¥ TIPOLICHTHAsI KOHILIEHTpALMsl BEIECTBA B PACTBOPE, PO aTOMA, JIEKTPUUECKHM
CIION aTtoMma, aToMHas opOuTanb, pajuyC aroMma, BAJIEHTHOCTb, CTENEHb OKHCJICHHUS,
XUMHUYECKasl CBS3b, IEKTPOOTPULATENBHOCTD, MOJIAPHAs U HEMOJSpHas KOBAJEHTHAs
CBSA3b, MOHHAs CBA3b, METAUIMYECKAsl CBA3b, KPUCTAUIMYECKAs pelIeTka (aToMmHas,
VWOHHAs, METaJuIMYecKas, MOJIEKYJSIpHasi), MOH, KaTUOH, aHWOH, J3JEKTPOJAT U HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss JAMCCOLMAlMsI, peakUud HOHHOro  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKI[UU, OKUCIUTEIb M  BOCCTAHOBUTEINb,
OKHCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIU3, XMMUYECKOE paBHOBECHE, 0OpaTUMbIEe U
HEOOpaTUMBbIE pPEAKIUU, CKOPOCTh XMMHUYECKOW peaklUu, KaTalu3aTop, NpeleibHO
nomyctuMmas konuentpauus (I171K), koppo3ust MeTalioB, CIIaBhI;

OCHOBOITOJIATAIOIIIME 3aKOHbI XMMHUU: 3aKOH COXpaHEeHUs Macchl, [leproanyeckuii
3akoH J[. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUsl, TEOpUs 3JIEKTPOJUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABJIEHUS O HAYyYHBIX METOJAX MO3HAHUSA, B TOM YHCIIE
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AKCIIEPUMEHTAJILHBIX U TEOPETUYECKUX METOJIaX HCCIIEIOBAHUS BEIIECTB U HU3yUYEHUS
XUMUYECKUX PeaKIuii;

® IIPE/ICTABICHHUE O NEPHUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOYKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepunonnueckoii cucteme (B MaJIbIX IEpUOAAaX U INIaBHBIX
NOATPYINAX) W DJIEKTPOHHOTO CTPOEHUS aToMa; yMEHHE OOBACHSITH CBA3b
noJiokeHus:  sjemeHta B llepuoguyeckodt  cucreMe € YHCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij
anpa, OOIIee YHCIO DJIEKTPOHOB), PpAacHpe/eIeHUEM  DJIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX IMEPUOJOB, KAIMS U KaJbIIMS;
KJacCU(PUIIMPOBAaTh XUMHUYECKHE OJJIEMEHThl C ONOpPOd Ha OmpeneieHUs
(bu3nYecKoro cMpiciia MUGPOBBIX JAHHBIX MEPUOIAYECKON TaOIUIIbL;

® YMEHHE KJIACCUPUIUPOBATH XUMUUYECKUE JIEMEHTHI, HEOPTAHMYECKHUE BEIIECTBA U
XUMHUYECKHE PEAKLIUU C ONOPON Ha CXEMBI; ONPENEATh BAIEHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHMHUYECKOM CBA3M U THUI
KPUCTAJUIMYECKOW CTPYKTYpPhl B COCAWHEHUSX, 3aps]l MOHA, XApaKTep Cpeibl B
BOJIHBIX pacTBOpax BelIeCTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JIEHCTBUM;

® YMEHHME XapaKTepU30BaTh C OMNOPOM Ha CcXeMy (PU3HYECKHE U XHUMHUYECKHUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPO/I, 030H, BOJAOPO, IpaduT, ajiMa3, KPEMHHUI,
a3oT, hochop, cepa, XJI0p, HATPUl, KAJIUA, MATHUM, KAJIbLIUIA, AJIFOMUHUHI, JKEJIE30)
U CIIOXKHBIX BEUIECTB, B TOM YHCJIE€ HUX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUApOKcUAbl MeTauioB [ - IIA rpynm,
amomunusi, menu (1), nmaka, xeneza (11 u III), okcumsr yraepona (II u 1V),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojabHas, KpeMHHEBas KUCJIOTa U UX COJIH);
ONMCHIBATH C OMOPOM Ha IUIAH M KIIFOYEBBIE CJIOBA; YMEHWE NPOTHO3UPOBATH U
XapaKTEpPU30BaTh CBOKMCTBA BEUIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOECHUS
IIOCJIE TPEIBAPUTEIBHOIO AHAIM3A I0J PYKOBOJCTBOM I€NArora, NpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb IPOTEKAHUS XUMHUYECKUX
NPEBPAIICHA B Pa3IU4HBIX YCJIOBUSAX, BIJIMSHHE BEIIECTB WU XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPY>KAKOLIYIO IPUPOJIHYIO CPENY;

® YMEHHME COCTaBJISATH MO O00pa3lly, CXeMe, alropuTMy Y4eOHbIX IEeUCTBUI
MOJIEKYJIIPHbIE M MOHHBIE YpPaBHEHHUS peakiil (B TOM YHCIIe pEaKIHil HOHHOIO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XUMUYECKHE CBOMCTBA U3yUEHHBIX KJIACCOB / TPYIIN HEOPraHMYECKUX BEILECTB, a
TaK)Ke MOATBEPKJAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOIO 3JIEMEHTAa B COECIUHEHUHU, MACCOBYIO
JIOJTII0 BEUIECTBAa B PacTBOPE, KOJMYECTBO BEIIECTBA U €ro Maccy, 00BbEM Ta3oB ¢
omopoit Ha o6mme ¢GopMyJibl; YMEHHE MPOBOJIUTH PACUETHl IO YpaBHEHUSIM
XUMUYECKUX pEaKIMi W HaXOAUTh KOJUYECTBO BEIIECTBA, O0BEM M Maccy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOPOMl Ha oOpaszell, aJroOpuTM Y4eOHBIX
JICCTBUI;
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® BJAJEHUE OCHOBHBIMM METOJIaMU HAYYHOTO MO3HaHUs (HaO0IeHne, U3MEPEHHE,

HKCIIEPUMEHT, MOJICIUPOBAHNE) MPU U3YUCHUU BEIIECTB U XUMHUYECKUX SBICHUIM

C OTOPOM Ha aNTOPUTM Y4EeOHBIX EHCTBUIl; yMEHHE CPOPMYITUPOBATH MPOOIEMY

Y TIPEJIOKHUTH IIyTH €€ PEIICHUS C TOMOIIBIO TIeAarora; 3HaH|UEe OCHOB O€30IacHOM

paboOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKON TOCYI0M M 1ab0paTOPHBIM

000pyIOBaHUEM;
® HaJM4ME MPAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIIEIYIOUTUX

XUMHUYECKUX IKCIIEPUMEHTOB 0T PYKOBOJCTBOM YUUTENS C 00CY X JACHUEM IJIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3YUYCHHUE U ONMCaHne (PU3UIECKUX CBOMCTB BEIICCTB;

O3HAKOMJICHUE C PU3NUECKUMH i XUMUYCCKUMH SBJIICHUSIMU;

OTIBITHI, WJUTFOCTPHUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUICCKUX PEaAKITHI;

U3Y4YEHHUE CIIOCOOOB pa3/ielIeHUsl CMECcel;

MOJTYYCHHUE KUCTIOPOIa U U3YUCHUE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3yUYEHUE €r0 CBOWCTB;

MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHHUe ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3yYCHHE er0 CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIPEACIICHHON MacCOBOM J10JI€il paCTBOPEHHOTO
BEIIIECTBA;

WCCJICIOBAHNE M OIMCAaHWE CBOWCTB HEOPTaHWYCCKHUX BEIIECTB PA3TMIHBIX
KJIACCOB;

MPUMEHEHUE WMHJMKATOPOB (JlakMyca, MeTujiopanxa u (peHondranenna) s
oTpeeICHHs XapaKkTepa Cpelbl B paCTBOpax KUCJIOT U IICIIOYCH;

U3YUYCHUE B3aWMOJICHCTBHSI KHCIOT C MeETaUlaMH, OKCHJIAMH METAaJIJIOB,
PacCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHIA,

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

uccienoBanne aM(pOTepHBIX CBONCTB THAPOKCUIOB AIFOMUHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTAIbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIacChl
HEOPTaHWYECKUX COCTUHEHUNY;

peIIeHNEe  JKCIMEPUMEHTANBHBIX  3a7ad MO0 TeMe  «DJIEKTPOIUTHYCCKAs
JTUCCOIHALIUSY,;

pelieHue SKCIIEPUMEHTAIBHBIX 3a1a4d Mo TeMe «BakHelImue HeMeTaulbl U UX
COCITMHCHHUSY;

pelIeHUe SKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHelIne MeTalTbl U UX
COCITMHCHHUSY;

XUMHUYECKHE SKCIIEPUMEHTBI, HIUTFOCTPUPYIONINE MPU3HAKU MTPOTCKAHUS PEaKIIHM
MOHHOI'0 OOMEHa;

KaueCTBCHHBIC PEAaKIMM Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AHUOHHI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUSI, MarHus, KajabllMs, aJIOMUHUS, keie3a (2+) u
xenesa (3+), meau (2+), HMHKA;

yMEHUE TPEACTaBIATh PE3YNbTaThl dAKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPaUKOB M TAOIUI U BBISIBJISITH SMIIMPUYECKHUE 3aKOHOMEPHOCTH;
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e BJAJICHUE MpaBuUiIamMu 0e30nacHOro oOpallleHusl ¢ BEIIECTBAMU, HCIOIb3yEMbIMU
B TIOBCEHEBHOM U3HU, a TaKXKe MpaBWJIaMU IOBEJICHUS B LIEIAX COEPEHKEHUS
3I0POBbSI U OKpPYXAloLEeld MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBBIE OPIaHU3MBbI OIPEIEIICHHBIX BEIIECTB, @ TAKXKE CIOCOOOB
YMEHBUIEHUSI M TNPEIOTBpAIICHHUS WX BPEAHOTO BO3JICHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB /ISl OpraHU3Ma 4eJlOBeKa,

e BJAJICHUE OCHOBAMHU XHMHUYECKOM TPaMOTHOCTH, BKJIIOYAIOIIEH YyMEHUE
IPABWJIBHO HCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YAOOpEHHs, METaulbl W CIUIaBbl, MPOJIYKTHl IHepepabOTKU
IPUPOJIHBIX UCTOYHUKOB YIJIEBOJOPOIOB (YIJIsl, IPUPOIHOTO ra3a, He()Th) B OBITY,
CEJIbCKOM  XO3SiICTBE, Ha MPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
MPaBUIILHOTO MCHOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;

® YMEHHUE YCTaHABJIMBATh CBS3M MEXKIY PEAJbHO HAOIIOJa€MBIMU XUMHUYECKHUMH
SBJICHUSIMHU U MPOLECCAMU, MPOUCXOASAIIMMHU B MAaKpO- U MUKPOMHPE, OOBSICHATh
IPUYUHBI MHOT00Opa3usl BELECTB; YMEHUE WUHTEIPUPOBATh XUMUUECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOIIBIO IIE1Arora;

® QpeAcCTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESATEIBHOCTH, CBSI3aHHBIX C
XUMHENR M COBPEMEHHBIMM TEXHOJIOTMSIMU, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMUYECKOM HAyKH; HaJu4he OmbITa padOThl C Pa3IUYHBIMH HCTOYHHUKAMU
uHpopMauu N0 XUMHUM (Hay4dHO-TIOMYJsipHAsh JIMTEpaTypa, CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aJrOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBATh MH(POPMALMIO O BEIIECTBAX, MX NPEBPALICHUAX M MPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHus K MpeAMETHBIM pe3yJbTAaTaM OCBOCHHSI Y4eOHOro mpeamera
«XuMHUD», pacnpeesieHHbIe 110 rogaM 00y4eHust

Pesynbrarel mo romam (GOpMyNHPYIOTCS MO MNPUHIUIY A00aBICHHUS HOBBIX
pe3yabTaTOB OT IoJa K IOAY, YK€ Ha3BaHHbIC B NPEIBIAYIIMX TOAax IO3ULUH, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPEAHOIO TOJa
M0 YMOJIYaHHIO BKIIFOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).

8 KUIIACC

pacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX TIOHSATHUH: aToM, MOJIeKya,
XUMUYECKUHN DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCHUTEJIbHAsi aTOMHAas M MOJICKYyJIApHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0JIsl XUMHYECKOTO 3JIEMEHTa
B COCIWHEHWH, MOJSPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJb,
2NEKMPOOMPUYAMENLHOCMb?,  CTENIEHb  OKHMCIEHUS,  XMMHMYECKas  peaklus,
KiIaccu(pukanus peakiuil: peakiuu COCIWHEHHUS, PEaKIMu pPa3jIoKEHUS, PpPEeaKIuu
3aMEIICHHs], PEaKIui 00MEHa, 9K30- U SHJIOTEPMHUUECKUE PEAKIIUU;, Menio8ot 3¢hghexm
peaxkyuu, SIpO aToMa, JJIEKTPOHHBIN CIOW aToma, aTOMHasi OpOHUTallb, paauyc aToma,
XUMUYECKasi CBA3b, MOJISIPHAs W HEMOJISIpHAs KOBAJICHTHAsI CBSI3b, MOHHAs CBSI3b, HOH,

2 3).'(601: " fajie€ KypCuBOM 0003HaYarOTCA IUIAaHUPYEMBIC MPEAMCTHBIC PE3YJIbTAThl, KOTOPBLIC MOT'YT OBITH NOTCHIMAJIbHO
JAOCTUTHYTBI 06y‘Ia}OHII/IMC$I C 3HP, HO HE SIBJISIOTCS 00s3aTEIbHBIMHU.
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KaTUOH, aHUOH, PACTBOP, MaccoBas J0Ji1 BELECTBA (MPOLIEHTHAs KOHLEHTpalus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMWYECKHX IMOHITHH (cM. m. 1) u
MIPUMEHSATH 3TU MOHATHS IPU OMUCAHUU BELIECTB U X MTPEBPAILCHHIA;

UCIOJIb30BaTh XWMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBJi€HHS (HOpPMYN BEILIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX PEAKLIUA, FJIEKTPOHHOIO OanaHca;

OTIPEETATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHCJIEHHUSI DJIEMEHTOB B OMHApHBIX COEIMHEHUSX C OMOPOM Ha ONPEIENICHUS, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; INPUHAJICKHOCTh BEUIECTB K ONPEHEIEHHOMY Kiaccy
COEIUHEHUN 1O ¢opMysaM; BHUJ XHMHUYECKOM CBS3M (KOBAJEHTHass W HOHHAas) B
HEOPraHWYECKUX COCIUHEHUSAX;

UMETh MPEACTABICHUE O CHCTEME XWUMHUYECKMX 3HAHUH, YMETh C IOMOIIBIO
YUNTENS NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aHMOCBSI3U
MEXy U3yYEHHBIM MaTE€pHAIOM U MPH MOJYYEeHUH HOBBIX 3HAHMI, a TaKKe Npu padoTe
C HUCTOYHMKAMU XUMHUYECKOHM uH(opmanuu. OpUEHTUPOBATHCS B TMOHATUAX U
OIeprupoBaTh MU Ha 0A30BOM ypOBHE, IPUMEHSTH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
Y pEUIEHUM PacUETHBIX 3aJ1ay C ONMOPOM Ha AJTOPUTM YUYEOHBIX NEHCTBUU WM3YUYEHHBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHUs macchl, [lepuonnuecknii 3akon [[.11. Menneneesa,
3aKOH NOCMOAHCMBA COCMABa, 3aKOH ABOraapo; aTOMHO-MOJEKYJISpHAs TEOpPHUS.
CooTtHOcUTh 00O3HauYeHUs, KOTOpble UMeroTcd B Tabnuue «llepumonnueckas cucrema
xumudeckux s3neMeHTtoB JI. M. MenzaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMHU
CTPOEHHMSI aTOMOB XHUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsal sjpa, OO0IIee YHCIOo
AJIIEKTPOHOB U PACIIPEAEIICHUE UX 110 AIEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XHMMUYECKHE DJIEMEHTHl; HEOPraHWMYeCKHe BELIECTBa,;
XUMHUYECKHE peakuuu (M0 YHMCIy M COCTaBy YUYacCTBYIOIIMX B PEAKIMHM BEIIECTB, IO
TEIIOBOMY 3(PEeKTy, 0O U3MEHEHHUIO CTEIEHU OKUCICHHS XUMHUYECKHUX 3JIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPXkIasi ONMUCAHWE MPUMEPAMU MOJIEKYJIAPHBIX ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH C OMOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX COCTaBAa U CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XMUMHUYECKUX MPEBPALEHUN B PA3IUYHBIX YCIOBHSX TOCIE
MIPEABAPUTEILHOTO 00CYXACHUS C Ie1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPDHYI0O W MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa MO0 (opMyJie COCAUHEHUS; MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUETHl MO YPABHEHHIO XMMHUYECKON PEaKIUHU C
ONIOPOM Ha aJTOPUTM;

IIPUMEHSATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHUE, O0000IIeHHE,CUCTeMaTH3aIMs, KJIacCU(UKAIs, BBISBICHUC
MIPUYHHHO-CJICACTBEHHBIX CBS3CH — JJI1 M3YYCHUS CBOMCTB BEIICCTB M XMMHYCCKHUX
peaKmuii; C€CTECTBEHHO-HAYYHBIC METONbI TIO3HAHUS — HAONIOJACHUE, W3MEPCHHE,

MOJEIIUPOBAHUE, SKCIIEPUMEHT (PeaibHblil U MblCIeHHbII) TIOJI pyKOBOACTBOM I1€/1arora;
CJIeI0BaTh MpaBUiIaM MOJIb30BAHUSI XUMUYECKOM MOCYyA0N U Ja00paTOPHBIM
000pyZ0BaHUEM, a TaKXKe MpaBUiiaM OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUU C
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MHCTPYKIUSAMU IO BBIMOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHUIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMPEACIEHHON MaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MPOBOJIUTh XMMHUYECKHE 3KCIEPUMEHTHI MO PAaClO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TIOMONIBIO HMHAMKATOPOB (Makmyc, (eHondTanenH, METWIOpaHX U Ap.),
MOATBEP)KIAONINX KAYECTBEHHBI COCTAaB HEOPraHWYECKHX BEIIECTB (KAUECTBEHHBIC
pEeaKLMK Ha UOHBI) ITOJ] PYKOBOJICTBOM I1€1arora.

9 KUIACC

pacKpbIBaTh CMBICH OCHOBHBIX XMMHUYECKHX IOHSATHM: XUMHUYECKHUU DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb OKUCIICHHS, XUMUYECKas peakuus,
XUMUYECKasl CBSI3b, Meni08ou 3¢ghghekm peaxyuu,Molib, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, SIEKTPOJIUTUYECKAS TUCCOLUUALMS, PEAKIIUM HOHHOTO
oOMeHa, KaTalu3aTop, Xumuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIINH, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTaHOBJICHHE, AJNIOTPOIHUs, aM(OTEPHOCTb, XUMHUYECKas CBA3b (KOBaJCHTHas,
VMOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsI PEIIETKA, KOPpPO3Usi Memasios, Chidevl;
CKOpPOCMb XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHuentpanus (I1I1K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHATHH (cM. m. 1) u
MIPUMEHSThH 3TU OHATHUS IPU ONMKMCAHUM BEUIECTB U MX MPEBPALLICHUII;

WCIIOJIb30BaTh 3HAKW W CUMBOJIBI JIJIs1 (PUKCAIMK PE3ybTaTOB HAOIIOICHUH,
cocTaBieHUs] (OpMyJT BEIIECTB M YPABHEHUN XMUMHYECKUX PEAKIIMi, 3aIUCU JTaHHBIX
ycioBul 3an1ad. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuoauueckoit cucrteme u
Ta0JIUIIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHUA.

OMPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUSI XUMHYECKUX DJIEMEHTOB B
COCMHEHHUAX Pa3JIMYHOTO COCTaBa; MPHUHAJIEHKHOCTh BEIIECTB K OMNPEIeTIEHHOMY
KJIacCy COEIMHEHUM ¢ OTIOPOI Ha ONpeeICHUs, B TOM YUCTIE CTPYKTYPHUPOBAHHbIEC; BUJIbI
XUMUYECKON CBs3M (KOBaJICHTHAsl, HMOHHAs, METaUIMYeCKas) B HEOPraHWYECKHUX
COCMHEHUSX; 3apsj HOHA MO XUMUYECKOW (opmysie; xapakTep Cpelbl B BOJHBIX
pacTBOpax KHCJIOT U IIEJIOYEH, mun Kpucmaiiuieckou peueémKu KOHKPEmHO20
eewjecmea,

packpbiBaTh  cMbIici  [lepuommueckoro  3akona J[.MI. MenngeneeBa wu
JIEMOHCTPUPOBATH €T0 MIOHUMAHUE: ONUCLIBAMb U XaAPAKmepu3o08ams TabIUIHy0 Gopmy
[Tepuoguyeckoil CHUCTEMBbI XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHSATHS «TJIaBHAs
noarpynmna (A-rpynma)y u «mnobouynas moarpymnma (b-rpymma)», maneie u OombIIve
MIEPUObI;, COOMHOCUMb 0003HAYEHH S, KOTOPhIE UMEIOTCS B IEPUOAUYCCKON TabJIHUIIEe, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUUYECKHUX DJIEMEHTOB (COCTaB M
3apsij siipa, 00IIIee YUCIIO AIEKTPOHOB M PACHPEACIICHUE UX IO 3JEKTPOHHBIM CJI0SIM);
00bsCHAMb O0IUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX AJIEMEHTOB U
UX COCAMHEHUN B MIpejiesiaX MajibIX MIEPUOJI0B U TJIABHBIX MOJATPYIIN C Y4ETOM CTPOSHUS
UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE HJIIEMEHTBI; HEOPraHWYECKHUE BEIlEeCTBa;
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XUMUYECKUE peakiuu (10 YKMCIy M COCTAaBY YYACTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TeroBoMy 3G (eKTy, Mo N3BMEHEHHUIO CTENEHEN OKUCICHHUS] XUMUYECKUX AJIEMEHTOB) C
ONOPOU HA CXEMBI,

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(pUUECKUE XUMUUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkIasi ONMHUCAHUE MPUMEPAMHU MOJEKYJSIPHBIX U
MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C ONTOPOI Ha CXEMBI;

COCTaBJISITh YPABHEHMS AJIEKTPOIUTHUECKON AMCCOLMALMM KUCIIOT, IIeJoueh U
COJICH; TOJIHBIE W COKpAIIEHHBIE YPaBHEHUsI pEaKIMii MOHHOTO OOMEHA; ypaBHEHUS
peakinii, TOATBEPKAAOIINX CYIIECTBOBAHUE TEHETUUECKOU CBS3M MEXKIYy BEIIECTBAMU
Pa3IUYHBIX KIJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaxiuit
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OajaHca STUX PEeaKIHii;

IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHHS,
BO3MOXXHOCTH TPOTEKaHUS XWMHUYECKUX TMPEBPAIICHUN TOCIEe MpeABAPUTEIHHOTO
00CYXJIEHHUSI C TeIarorom;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JOJI0 XHMHUYECKOrO 3JIEMEHTa M0 (opMyJie COEAUHEHUS; MAaCCOBYIO JOJIO
BELIECTBA B PacTBOPE; MPOBOJAUTH PacdEThl MO YPAaBHEHUIO XHMHUYECKOM pPEaKIMH C
OIIOPOM Ha aJrOPUTM;

ClIeIOBaTh NpPaBWJIaM I0JIb30BaHUS XUMHUYECKOM IOCYI0M U J1ab0paTOpHBIM
0o0Opy/IOBaHUEM, a TaK)KE TMpaBWiIaM OOpaIIeHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIMTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB IO TOTYYCHHUIO U
coOMpaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIIOro rasa);

IPOBOANUTH PEAKIUH, TOATBEPKAAIOIINE KAauyeCTBEHHBIA COCTAaB pPa3IMYHBIX
BEIIECTB: pACMO3HAaBaTh OMBITHBIM MyTEM XJIOpHI- OpoMHI-, MOIWA-, KapOOHAaT-,
docdar-, cunukar-, cynbdar-, THAPOKCUA-NOHBI, KATHOHBI aMMOHHMSI M HOHBI U3YYE€HHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPIaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATENIBHOCTH — aHalu3 U
CHHTE3, CpaBHEHUE, 000011IeHEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE PUYMHHO-CIIEICTBEHHBIX
CBsI3eM — [ U3yUYCHHsI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIHI; €CTECTBEHHO-HAYUHbIE
METO/IbI I03HAHU — HAOJI0ICHNE, U3MEPEHUE, MOJIEITUPOBAHUE, SKCIIEPUMEHT (peaIbHbIN
Y MBICJICHHBIN).
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJIMMBIX HA OCBOCHHME KAXKJOW TEMBI yUEOHOIO IIpeaMeTa « XUMUS»
[IpumepHOI amanTUPOBaHHON OCHOBHOM OOpa30BaTENbHOM MHPOrpaMMbl OCHOBHOI'O OOIIET0 OOpa30BaHMs OOy4aroOUIUXCA C
3aJIEP’)KKOM TICUMXUYECKOTO PA3BUTHA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszaenoM [IpumepHoit paboueil mporpammbl
y4eOHOro nMpeaMeTa « XuMUs OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero o0pa3oBanus. [Ipu atom Opranuzarus
BIIpaBE€ cCaMa BHOCHTb H3MEHEHHsS B COJEpKAHUE M paclpeleleHHe ydeOHOro marepuana I0 ToAaM OOy4deHHs, B
MOCJIEIOBATEIbHOCTh U3YYEHHUSI TEM M KOJMYECTBO YAaCOB HAa OCBOCHHUE Ka)XJOW TEMbI, ONPEACICHHE OpraHU3allMOHHBIX (GOopM
oOyueHuss ¥ T.m. OOOCHOBAHHOCTh JaHHBIX W3MEHEHWI OIpeaenseTrcss BhIOpaHHbIM 00pa3oBaTesbHOW opraHuzanueil YMK,
WHJUBUyAIbHBIMUA TCUXO(U3UYECKUMU OCOOEHHOCTSIMH KOHKpETHBIX oOywaromuxcsi ¢ 3IIP, creneHbr0o OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHaLMsIMU [0 OTOOPY U aJanTalyy yueOHOro MaTepralia 1o XMMuH, IpecTaBleHHbIMU B [losgcHUTEIbHOM
3aIKCKe.

[Tpennaraem 2 BapuaHTa MPUMEPHOTO TEMATHMUECKOTO IUIAaHUpOBaHMs A oOydaromuiicsa ¢ 3I1P: mepBeiif npeanonaraer
OCBOCHHME ITPOTrpaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTJEIBHOM KJIACCE.

1-i BapuaHT

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 u B HEmemto, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMS)
TeMbl, OcHOBHOE cogeprKaHue OCHOBHbIEe BUAbI AEATE/NIbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuatowmxca

nporpammel,
M KO/IMYECTBO 4acoB.,
OTBOAMMOE Ha X U3ydYeHUe

Pa3nen 1.IlepBonauanbubie xumudeckue nousitusi (20 q)
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Tema 1. XuMuA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKOM AeATEeIbHOCTU
YyeJI0OBEKa

(54

[IpegMeT xuMUU. Posib Xumuu 8 H#U3HU 4Yes08eka. Xumusi 8
cucmeme Hayk. Memoduvl NnO3HAHUS 8 XUMUU.

Tesna u BewecTBa. PU3nyecKre CBOMCTBA BELIECTB. ArperaTHoe
cocTosiHMeE BellecTB. YucThle BelecTBa U cMecHu. Cmoco6bl
paszeneHus cMeceil. Pu3nvecKre U XUMUYECKUE SIBJEHUS.
[Ipu3HakKu U yCI0BUSA NIPOTEKAHUA XMMUYECKUX peaKLUi.
3HAaKOMCTBO C MpaBUJIaMH 6€30aCHOCTH U MPUEMaMH paboThI B
XUMHYeCKOH JJabopaTopHu.

JleMOHCTpanumn

1. JlaopaTopHoe 060pyZ0OBaHue.

2. PazsinyHble BUABI XUMHUYECKOH NOCYAbI.

3. 06pasubl BellecTB.

4. Cnoco6rl1 pa3ziesieHust cMmeceit (unbTpoBaHuUe, BoIIapUBaHUE,
JUCTUILISALUSA, XpoMaTorpadus).

JlaGopaTopHble U NpaKTU4YeCKUe PaGboThl

Jla6opamopHbie onbimbl:

OnucaHue GU3NYECKUX CBOWUCTB BEIIECTB.

PaspeneHue cMecH C IOMOIIbIO MarHMUTa.

IIpakmuueckue pabomul:

Ne 1. JlabopaTopHOe 060pyf0BaHUE U TPUEeMBbI PaBOTHI C HUM.
[IpaBusia 6e3onmacHON paboThl B XUMHUYECKOH JJTaGopaTOpHH.
Ne 2. OuncTKa 3arpA3HEHHOM NOBapeHHOM conm
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PackpbIBaThb CMbIC/ U3y4aeMbIX IOHATHH C IOMOLIbIO NEAArora.

PackpbIBaTb poJib XUMHH B IPUPO/JIE U XKU3HU YEJIOBEKA, €€ CBSA3b C JPYTUMU
HayKaMH.

Pazsin4yaTh YUCTbIE BELeCTBA U CMECH; O HOPO/JHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XMMUYECKUE SIBJIEHUS C OIIOPOH Ha ONpe/iesIeHHUs.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLUH U YCJIOBUS UX IPOTEKAHUSI.

CiieoBaTh NpaBUJIaM M0JIb30BAHUSI XUMUUECKOH NOCY/[0M U J1ab0paTOPHBIM
060py/JOBaHUEM, A TAKXKE IPABUJIaM 00palleHHs] C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJHEHUIO NPAKTUYECKUX PAGOT NOJ,
KOHTpOJIEM [IeAarora.

[I1aHUPOBATDb U IPOBOJUTH XMMUYECKHH IKCIIEPUMEHT 110 U3yYEHHIO U
onucaHuI0 GU3NYECKUX CBOMCTB BeLleCTB, CIOCO60B pas/ie/ieHUs cMecel
BeLeCTB 10/, PYKOBO/ICTBOM Ilejiarora ¢ 006Cyx/ieHHeM IJlaHa paboThl.

Hcnonb30BaTh NpU BEINOJIHEHUH Y4e6HBIX 3a/JaHUH U B IIpoliecce
HCCJIel0BaTeNbCKOH J1eITeIbHOCTH HayYHO-MOMYJIAPHYIO0 JINTePaTypy
XMMHY€ECKOI'0 COJlepKaHus, CIPaBOYHble MaTepHaJibl, pecypchbl MHTepHeTa noj,
PYKOBO/ACTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHYThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMUH



Tema 2. BemecTBa
U XMMUYECKUe peaKIuu
(1514)

AToMbI ¥ MoJIeKyJIbl. XUMHUY€eCKHeE 37IEMEeHThI. 3HaKH (CUMBOJIbI)
XUMHYECKHUX 3J1eMeHTOB. [IpocThle U CJIOXKHBIE BelllecTBa.
ATOMHO-MOJIEKY/ISIPHOE YieHue.

Xumuueckasi popmyJia. BaleHTHOCTb aTOMOB XUMHUECKUX
3JIeMEHTOB. 3aKOH NOCMOAHCMBA COCMA8a 8euecms.
OTHOocuTe/IbHAsA aTOMHast Macca. OTHOCHTeJIbHAsI MOJIeKyIsipHas
Macca. MaccoBasi 1011 XMMU4Y€eCKOT0 3JIeMeHTa B COeJUHEeHHH.
dusnyecKkre U XMMHUYeCKHe BJIeHUs. XMMUYecKasl peaKkLusl.
[Ipu3Haku U ycl0BUA NPOTEKaHUs XUMHUYECKHUX PeaKIHi.
XUMHUYecKHe ypaBHeHHs.

Tunbl XUMUYECKUX peaKLUH (coeJMHEHNS, PA3/IOXKeHUs,
3aMelleHus1, 06MeHa).

3aKOH COXpaHeHHs MacChl BellleCTB.

M. B. JlomoHOC08 — y4éHblil-IHYUKA0Neducm.

AemoHcTpauumn

dusnyeckue sBIeHUs (pacTUpaHUe caxapa B CTYINKe, KUIIeHHe U
KOH/ZIEHCALUS BOABI U T. [1.).

XuMHuyeckue siBeHUs (TopeHue CBeUH, pasjioKeHHe caxapa,
B3aUMO/JIEWCTBHE CEPHON KUCJIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa Meau(ll), B3aumoeiicTue xesesa ¢
cepoii, B3auMoJeicTBUe xeJe3a ¢ pacTBopoM costu Megu(11)).
OnBIT, UJTIOCTPUPYIOLIUH 3aKOH COXpaHEeHUsT MacChL.

Na6opatopHble 1 NpakTUYecKue pabotbl

JlabopamopHble onbimol:

[Ipumeps! pusnveckux siBjaeHU (M1aBjaeHue BOCKa, TassHUE
JIbAA).

[IpuMepbl XMMHUYECKUX ABJEHUN (TPOKaJMBaHUE MeJHON
MPOBOJIOKH, B3aHMO/[€MCTBHE MeJia C KUCJIOTOH).

Mopesi aTOMOB U MOJIEKYJT

MpakTnyeckana pabota Ne3 Mpu3HaKkM NPOTEKAHNA XMMUYECKNX
peakumi

BbiyucneHus

— OTHOCHUTEJIbHON MOJIEKYIIpPHOH MaccChl BellleCTB;

— MacCcoOBOH JI0JIM XUMHUYECKOTO0 3jIeMeHTa 110 Gopmy.Jie
coeIMHEeHUSs.

[IpMeHSITb eCTECTBEHHO-Hay4YHble METO/Ibl I03HAHUS (B TOM YMC/Ie
Hab6JII0/ieHUE, MO/IeJIMPOBAHKE, IKCIIEPUMEHT) U OCHOBHBIE OTlepaluu
MBICJIUTE/ILHOU J1eITE/IbHOCTH (CpaBHEHUE, KIaccupUKaLU) A1 U3YyYeHUSs
BELIECTB U XMMHUYECKHUX PeaKIHi C OOpOoi Ha aJITOPUTM HJIH CXEMY.

PacKpbIBaTb CMbIC/I U3yYaEMBIX IOHATHHI U 3aKOHOB U IPUMEHSTh 3TH HOHSATUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBPALEHUH ¢ 0NOPOii Ha IJIaH U
KJII0Y€eBBbIE CJIOBA.

PazsnyaTh GU3NYECKHEe U XUMUY€ECKHUE SIBJIEHUS, 00BSACHATD UX CYLIHOCTDb C TOYKH
3peHMsi aTOMHO-MOJIEKYJISIPHOTO YYE€HHUs C OTIOPOH Ha ONpe/ie/IeHUs U CXEMBI.

OnpefensiTh IPU3HAKU XUMUYECKUX PeaKLMH, YCI0BUs UX IPOTEKAHUS.

OG'BSCHATD CYLHOCTb QU3NYECKUX U XUMUUECKUX SIBJIEHUH C TOYKHU 3peHUs
aTOMHO-MOJIEKYJIAPHOTr'0 YY€HHS C UCI0/Ib30BaHHEM BU3yaIbHOM ONOPBI.

KnaccudunypoBaTh XMMHUYeCKHe peakLUH (110 YUC/Iy U COCTABY pearupyroiux u
06pa3yoLIMXCs BEIIeCTB) C ONIOPOH HA CXEMBI.

CocTaBasATb GOPMYyJibl GMHAPHBIX BELIECTB 110 BaJI€HTHOCTH U ONpPeJe/sATh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha a/IFOPUTM y4eOHbIX
IEeUCTBUMN.

PaccTaBiATh K03 OUIMEHTHI B ypaBHEHUAX XMMUYECKUX PEaKLUH C OIIOpPOH Ha
aJITOPUTM YYeOHBIX JeHCTBUIMA.

Crie0BaTh IpaBHUJIaM M0JIb30BAHUSA XUMHUYECKOH ITOCYZ0H U JaGOPaTOPHBIM
060pyZi0BaHHEM, a TAKXKe ITPaBUJIaM 00pallleHHs C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBINOJHEHUIO J1a60PAaTOPHBIX XMMUYECKHUX OIBITOB MO/
KOHTpOJIEM Ile/iarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIEZl0BATENbCKOH JIeATENbHOCTH
HAyYHO-IMIONYJIIPHYI0 JINTEPATYPy XMMHUUECKOT0 COZlePXKaHus, CTpaBOYHbIe
MaTepuasbl, pecypcbl MHTepHeTa o; pyKOBO/CTBOM IeJjarora.

BeIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOH Ha
MHGOpPMaIHI0 U3 y4ebHMKA U CTPAaBOYHbIX MaTEPHA/IOB, TPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMUH

Pa3ge 2. BaxxHellMe npeACcTaBUTE/IM HeOpraHu4eckux Bemects (30 4)
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Tema 3. Bo3gyx. Kucnopoga.
MoHATHe 06 oKcuaax

(54

Bosayx — cMech rasos. CocTaB Bo3yxa.
Kuciopos — 3jileMeHT ¥ IpocToe Belle-
cTBO. 030H — aA/10mponHas Moougukayusi Kuca1o0pooa.

Haxox/ieHHe KUC10poJa B pupoje, GU3nuecKre U XUMUYEeCKHe

CBOMCTBA (peakLuM OKUCJIeHUs, TopeHue). Yca10BUs
BO3HHKHOBEHMs U NpeKpalieHus ropeHus. [lonaTue

06 OKCHAX.

Cnocobbl noayyeHus Kucaopoda 8 1abopamopuu u
npomvluwieHHocmu. [lpumeHeHue kucaoposa. Kpyrosopor
KHCJI0pOJia B IPHUpO/Je.

Tennosoil agphekm xumuueckoll peakyuu, noHsmue o
mepMoXuMu4eckom ypasHeHuu, 3K30- U 3HJ0TEPMHUYECKUX
peakuusx.

Tonaueo (Hegpmb, y204b U MemaH). 3azpsi3HeHUe 8030YXa,
cnocob6sl e2o npedomepaweHus. YcuaeHue napHUK08020
agppexkma, paspyuieHue 030H08020 CAOSL.

AemoHcTpauumu

B3aumogerictBre dpocdopa, cepbl U KeJie3a ¢ KUCJI0POI0M
(BO3MOXKHO UCMOJIb30BAHKE BU/IEO0OTBITOB).
OnpeesieHUe CoJlep>KaHUsl KUCI0PO/ia B BO3/AYXeE.
OHblTbl, AEMOHCTPpHUpPYHOIIHE YC/IOBUA BOSBHUKHOBEHHUA U
npeKpalieH s TOPEeHHUs.

Na6opatopHbie U NpaKkTUYeckue paboTbl
JlabopamopHulii onbim:

O3HakoMJIeHHe C 06pa3LiaMH OKCHAOB.
IIpakmuueckas paboma:

Ne 4. TlonydyeHue KUCI0pOJa, U3YYEHHUE ero CBOMCTB.

BbiyucneHusi

— MOJ'leKyJ'IHpHOﬁ MacCCbI KMCJIOPOJa ¥ 030HA HAa OCHOBaHUH

ATOMHOM MacCbl XMMHUY€ECKOI'0 3JIeMeHTa
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PackpbIBaThb CMbIC/ U3y4YAEMbIX TOHATHH U IPUMEHSATD 3TH OHATHUS IPU
ONMCAHUU CBOMCTB BEILECTB U UX NPeBPaLeHUH C UCII0/Ib30BAaHUEM ONOPHbIX
CJIOB U KJIUIIE.

XapakTepusoBaTb (OIHUCHIBATDb)C ONOPOIU HA NAAH, CXEMY, KDAMKYIO 3ANUCH
COCTaB BO3/lyxa, pU3NYECKHEe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
€ro MoJiy4eHusi, IpUMEeHEHHWE U 3Ha4eHNe B IPUPO/Ie U XKU3HU YesI0BeKa.

CpasHusamb peakyuu 20peHust U Me0/1eHHO20 OKUC/AEHUSl C TIPeBapUTENbHbBIM
06CyKJeHUEM IapaMeTPOB CPaBHEHUS.

Co6upaTh NpUGOPHI [Jis MOJIYIEHUS KUCIA0POa (BBITECHEHUEM BOJIbI U
BO3/yXa).

Pacro3HaBaTh ONBITHBIM IyTEM KHCJI0PO/J, 10/, KOHTPOJIEM Ie/1arora.

Hcnonb30BaTh XMMUYECKYIO0 CHMBOJIMKY /ISl COCTaBJIeHUsI GOPMY.JI BELIECTB,
MOJIEKYISIPHBIX YPaBHEHUH XMMHUYECKUX PeaKIUH C yyacTHeM KUCJI0pOoJa.

OGBACHATD CYIHOCTD 3KOJI0IMUYeCKUX MP06JIeM, CBI3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.

CrnesoBaThb NpaBUJIaM 6€30MacHON paboThI B JIJaGOPATOPHH IPU HCIOJIb30BaHUU
XUMHUYEeCKOH ITOCy/ibl U 060py0BaHUs N0 KOHTPOJIEM [Ie/Jarora, a Takxe
MpaBU/IaM 06palleHHs C TOPIOYUMH BelleCTBaMH B ObITY.

[ly1aHMpPOBATE M OCYIECTBIATh HA IPAKTHKE XMMHUY€eCKHe IKCIIepUMEHTHI,
MPOBOAUTH HAbJIIOJeHUS, [leJIaTh BbIBO/bI 10 Pe3y/bTaTaM 3KCIIepUMeHTa M0J
PYKOBOACTBOM Ilefiarora.

Y4yacTBOBaTb B COBMeCTHOH paboTe B IpyrIie.

Hcnonb30BaTh NP BEINOJHEHUH yUeOGHBIX 3a/JaHUH U B IIpoliecce
HCCJIel0BAaTeNbCKOH J1eITeIbHOCTH HayYHO-MIOMYJIAPHYIO JINTePaTypy
XMMHY€ECKOI'0 COZiep>KaHus, CIPaBOYHble MaTepHaJibl, pecypchl MHTepHeTa noj,
PYKOBOZCTBOM IeJarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HbOpMAIHIO U3 yYeOHHKA U CTPABOYHBIX MaTEPHAJIOB C OTIOPO Ha IJIaH,
rpaMOTHO MCIOJIb30BaTh U3yYeHHbIH TOHATUHHBIH annapaT Kypca XUMUH



Tema 4. Bogopoa.
IloHATHE 0 KMCJIOTAX U COJIAX

(54)

Tema 5. KosimyecTBeHHBIE
OTHOIIEHMS B XUMHUH

(44)

Bopopoa — aseMeHT U npocToe BelllecTBo. HaxoxieHue B
npupoje, pusnyecKre U XMMUYeCKHe CBOMCTBA (Ha MpuMepe
B3aUMOJEUCTBHUS C HEMeTa/lJIaMH U OKCHU/IaMHU METAJIJIOB),
NpUMeHEeHUE, CNOCOObI NOYHeHUsl.

[ToHsAATHE O KUCJIOTAX U COJISX.

[emoHcTpauum

[Tonyyenue, cobupaHye U pacno3HaBaHHe BOAOPO/aA.
['openue Bojopoaa.

B3aunmopeiicTBue Bogopoaa c okcugoM megu(1I).

Na6opatopHble U npaKTMyeckue paboTbl
Jla6opamopHbwlii onbim:

B3auMo/elCcTBUE KUCIOT C METAJIIAMH.
IIpakmuueckas paboma:

Ne 5. [TosiydeHMe BOLOPO/A, U3yYeHHEe ero CBOHCTB.

BbiyucneHusi
— MOJ'IeKyIIﬂpHOfI MacCcChl BellleCTBa Ha OCHOBaHHH aATOMHOH
MacCCbl XUMHU4YECKUX 3JIEMEHTOB

KosinuecTBo BewectBa. MoJib. MosisspHast Macca. 3akoH
ABorazpo. MosisspHbI# 06'bEM ra3oB. PacuéThl 10 XUMUYECKUM
ypaBHEHUSIM.

JleMoHCcTpanusa
06pa3sIbl BEMIECTB KOJNYECTBOM 1 MOJIb.

BbiyucneHus

— 00'béMa, KOJIMYECTBA BELIECTBA I'a3a 110 er0 U3BECTHOMY
KOJIMYECTBY BellleCTBA WU 00 bEMY;

— 06'bEMOB ra3oB 110 ypaBHEHHIO PEaKIIMK Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOIIIEHHUH Ta30B
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PacKpbIBaThb CMbIC/I U3yYAEMBIX IOHATHHI U IPUMEHSITb 3TH NOHATUS NIPU
OINMCAaHUU CBOMCTB BEILECTB U UX PeBPaLeHUI.

XapakTepusoBaTb (ONHCBIBATh) GU3NUECKHE U XUMUYECKHEe CBOMCTBA BOAOPO/a,
CIOCOGbI €0 MOJIyYeHHs], TIPUMEHEHUE C ONTOPOH Ha IJIaH, KPAaTKYO 3alKCh,
cxXeMmy.

Co6upaTb npu6Op JJ15 NOJYy4eHU BOAOPO/A C UCIOJIb30BaHHEM BU3yalbHON
Onopbl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX yPaBHEHUH XUMHUUECKUX PeaKLMi ¢ yuacTHEM BOAOPOJaA C
OIOPO¥ HA AJITOPUTM.

CiieoBaTh NpaBUJiaM 6e30MacHOM paboThI B 1a60PATOPUH MIPU UCIIOJIb30BAHUU
XMMHYeCKOH MoCy/ibl ¥ 060py/JOBaHUA M0/, KOHTPOJIEM Te/iarora., a Takxe
NpaBuU/aM o6pallleHHs C TOPIOYHMMH BellecTBAaMHU B ObITY

[ly1aHMpOBaTh M OCYLIECTB/IATh HA MPAKTHKE XUMUYeCKHe 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHUS, Jle/1aTh BBIBObI [0 pe3y/IbTaTaM 3KCIIePUMEHTA M0/
PYKOBOZCTBOM IleZjarora ¢ 06Cy>kieHHeM IlJIaHa paboThl, C UCII0JIb30BAaHUEM
KJIMLIE.

YyacTBOBaTh B COBMeCTHOH paboTe B rpymIle.

[I1aHUPOBATh U OCYLIECTBAATh Ha MPAKTHKE XUMUYECKHe 3KCIIepUMEHTHI,
MPOBOAUTE HAGJIIOIeHHS], ieJIaTh BBIBO/BI 10 pe3y/ibTaTaM 3KCIepUMeHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymnme

PacKpbIBaTh CMBIC/ U3y4aeMbIX MOHATHH U IPUMEHATD 3TH NOHATHSA, @ TAKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellleHUs] PacyéTHBIX 3aa4 C IOMOIIbI0
nezarora.

BBIYHCISATD MOJIIPHYIO Maccy BeIleCTB; KOJIMUeCTBO BelleCcTBa, 00'bEM rasa,
Maccy BelllecTBa C OOpoM Ha o6pasel, Ha GOpMyJibl;

[IpoBOAUTE pacyéThl 10 YPaBHEHHSM XMMHYECKHX PEAKLUH C OTOpOH Ha
o6pasel], aJITOPUTM yUeOHbBIX IeMCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BellecTBa
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB UJIM IPOAYKTOB
peakIHH.

BbicTpauBaTh pa3BEépHYThbIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
¢dopManio U3 yaye6HHKa U CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCI0JIb30BaTh
W3y4eHHbIH NOHATUHHBINA annapaT Kypca XMMHUH C IOMOILbIO ejiarora.



Tema 6. Boaa. PacTBopsbl.
IloHATHE 06 OCHOBaHMAX

(54)

BoJia, ee cocTaB, cTpoeHue, MoJsieKyJIbl. PU3HMYECKHE CBOMCTBA
BO/Ibl. AHA/IU3 U CUHME3 — MemOodbl U3YYEHUS COCMasa 800bl.
XUMHUYECKHE CBONCTBA BOAbI

(pa3/ioxkeHue, peaKk MU C HATPUEM, OKCU/IOM KaJIbIIUsl, OKCUA0M
cepsol V.

CocraB ocHoBaHUH. [loHATHE 06 NHANKATOPAX.

Boda kak pacmeopumens. PacTBopbl. Pacmeopumocms geujecma
8 sode.

HacwlujeHHble u HeHacblweHHble pacmeopbl. MaccoBas A0Jg
BelllecTBa B pacTBOpe.

Poab pacmeopos 6 npupode u 8 yxcusHu yesoseka. Kpyzogopom
800bl 8 npupode. 3arpsi3HeHNe NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKA IPUPOAHBIX BOJ,.

OemoHcTpauuu

JJIeKTPOJIN3 BOJbl; CUHTE3 BOJbI; B3aUMO/JEeCTBHE BOABI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BU/IEOMaTepHAIOB).

PacTBopeHHe BellecTB ¢ pa3JIMYHON pacTBOPUMOCTBIO.
WccnenoBaHue pacTBOPOB KUCJIOT U IeJI04€eH € IOMOLIbIO
WH/IMKaTOPOB.

Na6opaTopHble 1 NpaKkTMYeckue paboTbl

[pakmuyeckast paboma:

Ne 6. [IpuroToB/IeHHEe PACTBOPOB C ollpe/ie/IEHHON MacCcoBOH
Ji0Jiell pacTBOPEHHOTO BEIeCTBA.

BbiyucneHus
— C UCII0JIb3OBaHHWEM INIOHATHUA «MacCCOBad A0Jid BellleCTBa B
pacTtBope»
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PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHUM U NPUMEHATDb 3TU NIOHATHUA NTIPHU
ONMCAaHUU CBOMCTB BellleCTB U UX NPEBpAlleHUH ¢ TOMOIbIO [Telarora.

XapakTepusoBaTb $U3HYECKHE U XUMHYECKHEe CBOMCTBA BOJbI, €€ POJIb KaK
pacTBOPUTEJISA B IPUPOAHBIX MPOLECCAX C ONIOPOH Ha IJIaH U CXeMY.

CocTaB/ISITh YpaBHEHUsI XUMUUECKUX PEAKLUH C yYacTHEM BOJbI C OIOPOH Ha
cxXeMy.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOGJIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
MPUPOJHBIX BOJ], CIOCO6BI OYMCTKHU BOJbI OT IPUMeCe, Mephl 110 OXpaHe BOJ,
OT 3arpsi3HeHU N0CJIe IPeABapUTENbHOI0 CTPYKTYPUPOBAHUA MaTepHraJa.

HJIaHPIpOBaTb " OCYyLIEeCTBJIATb HA NIPAKTHUKE XUMUYECKHEe IKCIIEPpUMEHThI,
IPOBOAUTD HAGJIIOJeHHUS, [ie1aTh Bbl-

BO/IbI 10 pe3yJ/IbTaTaM 3KCIIEPUMEHTa M0/ KOHTPOJIEM Ne/iarora, ¢
HCI0JIb30BAHUEM KJIHILIE.

CnenoBaThb MpaBuJaM 6e30MacHOM paboThl B 1a60OPAaTOPUH IPH HCI0JIb30BAHUHU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUSA 110/, KOHTPOJIEM IeJjarora.

[IpoBOAUTE BEIYMCJIEHUSA C IPUMEHEHHEM NIOHATHS «MaccoBasi 10J1 BelllecTBa B
pacTBope» ¢ onopoi Ha GopMyJIbL.

HWcnosib30BaTh NPU BBINOJIHEHUH YYeOHBIX 33JJaHUM U B IIpolecce
HCC/lel0BaTEIbCKOM AesiTeIbHOCTH HAy4YHO-TIOMYJISIPHYIO0 JIUTEepaTypy
XUMHUUYECKOT0 COJiepKaHus, ClIpaBOYHble MaTepHuaJibl, pecypcel UHTEepHeTa
110/}, PyKOBO/CTBOM IleJjarora.

BricTpanBaTh pa3BEépHYThle NMCbMEHHBIE U YCTHBIE OTBETHI C OOPOH Ha
rHopMalHIo U3 yieOHUKA U CIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN aNnapaT Kypca XMMHU Hocjie
NpeJBapUTeJBHOTO CTPYKTYPUPOBAHUS MaTepUalia



Tema 7. OCHOBHBbIE KJIaCChl
HeopraHu4ecKux
coeIUHEHUI

(114)

Kinaccudukanus HeopraHU4eCcKUxX CoeJUHEHUH.

Okcuzpl: cocTaB, Kaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
am@omepHble, Hecoeobpasyrujue Ha npuMepe okcuda yesepoda
Il u okcuda azoma Il, HoMeHkKAaTypa. [losyyeHue OKCU 0B
(B3aMmopeicTBmMe ¢ BOAOM, KUCOTaMW, LLLesIoYamMu).

OcHoOBaHU: cOCTaB, KJaccudukanys (11eg10494 U
HEPacTBOPUMble OCHOBAaHMS), HOMEHKJ/IATypa.

KucioTsl: cocTa, kiaccudukans, HOMEHKIATypa, usnieckue
Y XMMHUYeCcKHe CBOMCTBA (B3aUMOAENCTBHE C OCHOBHBIMHU
OKCHJIAMU COJISIMHU Ha IPUMepe COJITHON U CEPHOM KUCJIOT),
€Nnoco6bl nosy4eHusl. Psi ak THBHOCTH METAJIJIOB.

Couu (cpeaHUE): HOMEHKJ/IATYPA, CNOCOObI NOAYHeHUS,
B3aUMO/IeHCTBHE COJIEH C MeTa/lJlaMH, KUCJIOTaMy, 1eJI04aMHU U
COJISIMHU.

['eHeTHUeCcKas CBA3b MEXAY KJIAaCCAMH HEOPTaHUYECKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHE 06 aMPOTEpPHBIX
I'MIPOKCH/IAaX Ha IpUMepe [IMHKA U aTlIOMUHUA. XUMUYeCKHe
CBOMCTBA - B3aMMO/ieICTBHE C KUCIOTAMU U LeJI04aMHU.
PasJioxxeHue Npy HarpeBaHHUH.

OemoHcTpauuu

O6pasibl HEOPraHUYECKHX BEIECTB Pa3/IMYHBIX KJIaCCOB.
B3auMozelicTBre pacTBOpa CEPHON KUCIOThI C OKCUZ,0M
meau(ID).

Peakuyus HelTpain3ayuu.

BriTecHeHMe 0JHOr0 MeTaJljla IpyTMM U3 pacTBOpa COJIH.

NabopaTtopHble u npakTMyeckue paboTbl

Jla6opamopHbvie onbimbl:

B3auMogelicTBUE KUCIOT C MeTa/lJIaMH.

[loslyyeHHe HePaCTBOPUMBIX OCHOBaHUH.

B3auMozelicTBHe HepaCTBOPUMbBIX OCHOBAaHUM C KUCJOTAMU.
Paznoxenue rugpokcuaa menu(ll) npu HarpeBaHuu.
IIpakmuueckas paboma:

Ne 7. PemieHue skcriepuMeHTalbHbIX 33/1a4 110 TeMe «OCHOBHbIE
KJIaCCbl HEOPraHUYeCKUX COeJUHEHUN».

BbiyucneHus
— 10 ypaBHEHHUAM XUMHUYECKUX peaKuuﬁ

OmnpezeneHne OCHOBHBIX KIaCCOB HEOPTaHUUECKUX COEANHEHMH M0 TabIIoHy.
CocraBiieHHE CXEM CTPOCHUS OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHUN Ha
OCHOBE OIIPE/ICNICHUS.

CocraBnenne hopMys OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX COCMHEHUH U Ha3bIBAHUE
UX 110 MEXIYHapOIHOH U TPUBHAIBHOW HOMEHKIIATYPE C HCIOJIB30BaHUEM
OIIpEIENICHNUS 1 TaOJIMIBI PACTBOPHMOCTH.

KiraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMEaM C OTIOPOI Ha
OTIPEIENICHNS, CXEMBI M TAOJIHIy paCTBOPUMOCTH.

CocraBieHHe TaOIUIIBI TEHETHYECKUX PSJIOB B CXeMBI «[ eHeTnJecKast B3anMoCBsI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUI M0l pyKOBOJCTBOM Ie1arora.
[Iporno3upoBaHue CBOMCTB BEIECTB HA OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3YYEHHBIX KJIACCOB, TPYIII BELIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCIIOJIB30BaHUEM
cxeMsl «['eHeTHYIecKas B3aMOCBSI3b OCHOBHBIX KIIACCOB HEOPTAaHUIECKHUX
COeIMHEHHUIT» MO PyKOBOJICTBOM II€Iarora.

CocraBieHre MOJICKYJISIPHBIX YPaBHEHUH peakLUii, HITIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYUeHl s BEIECTB U3yYEHHBIX KIIaCCOB,
IpyII, a TAaKXKe IMOATBEPKIAIOIIUX TeHETUUECKYIO B3aUMOCBS3b MEXly HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaYECTBE 3pUTEIBHOM OMOPHI.

CocTaBieHre MONEKYIAPHBIX YPaBHEHHH PEeaKuii 10 cXeMaM C IPeBapUTEIbHBIM
o0cyxIeHreM BEIOOpa pearupyromuX BemecTB.

Berancnenue no ypaBHEHHSIM XHMHUIECKHX PEaKIMi KOJINYeCTBa, 00bEMa, MacChl
BEIIECTBA 110 KOJIUYECTBY, 00BbEMY, Macce peareHTOB MU POAYKTOB PEaKIHHU 10
ITOPUTMY.

IInarupoBaHKE U OCYIIECTBICHUE HA IPAKTUKE XUMHIECKOTO SKCIIEPHMEHTA 1
HaOJIIOICHNS TI0]] PYKOBOACTBOM yIHTEIIS.

DopMypoBaHUE BEIBOAOB II0 PE3yIbTaTaM SKCIIEPUMEHTA C HCIIOIb30BaHUEM
OTIOPHEIX CIIOB.

DopmynpoBaHUE C TIOMOIIBIO TTEIaroTa 1 BBITOJIHEHNE IpaBHII 0€3011acHOi paboTH B
71ab0paTOPHH MPH MCIIOJIL30BaHUH XUMUUECKOH TOCY bl ¥ 000PYIOBAHNSI.
Hcrionp30BaHue MpH BHIOIHEHNH YIeOHbBIX 3a1aHHH U B ITponecce
HCCIIeI0BATENBCKON IESTENbHOCTH HayYHO-TIONYJIIPHON JINTEPATypbl XUMUYECKOTO
COZIepKaHMs, CIIpaBOYHbIE MaTepHalbl, pecypcsl FIHTepHeTa, ocyliecTBIeHIEe BEIOOpa
MOJ PyKOBOACTBOM II€Aarora.

BricTpauBanue pa3BEpPHYTHIX TUCBMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(opMaImio n3 yueOHUKA U CIIPABOYHBIX MaTEPHANIOB, TPAMOTHOE HCIIOJIb30BaHUE
M3YYIEHHOTO ITOHATHIHHOTO aImapaTa Kypca XUMHH C HCTIONI30BaHNEM IIIaHa,
OIIOPHBIX CJIOB, AJITOPUTMA.

Paspen 3. [lepunoaudeckuii 3akoH u [lepuognyeckas cucreMa XUMH4YeCKHX 3/1eMeHTOB /I. U. MeHeneeBa.
CtpoeHue aTOMOB. XMMU4YecKas cBA3b. OKMC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peaKkuuM (15 u)
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Tema 8. NMeproanYECKUii 3aKOH U
MNepuopguueckas cuctema
XUMUYECKUX INeMEHTOB

A. U. MeHgene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONBITKU KJacCUPUKALMU XUMHYECKUX 3JIEMEHTOB.
[ToHsiTHE O rpynnax CXOHbIX 3JIEMEHTOB (ILleJI04YHble U
11leJI04HO3€eMeJIbHble MeTaJlJIbl, FaJI0reHbl, UHEPTHBIE rasbl).
InemeHmol, Komopble 06pasyrom

amg@omepHble 0Kcudbl U 2uOPOKCUdbL.

[leproanyeckuit 3akoH u [lepuoan-deckas cucrema
XMMHYecKux aeMeHTOB /I, . MeHpeseeBa. [lepuopbl, rpynmnel,
noArpynnel. PU3nyecKuil CMbIC] MOPALKOBOT0 HOMepa
3JIeMeHTa, HOMepOB MepHo/a U IPyIbIL.

Ctpoenue aToMoB. CocTaB aTOMHBIX fiep. H3omonkil.
dnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX 060/109€K AaTOMOB N€PBBIX
20 XMMHYeCKHX 371eMeHTOB [leproju4ecKoi CUCTeMBbI

J. U. MeHgeneesa.

XapaKTepHCTHKa XUMHUYECKOTO0 3J1eMeHTA I10 ero MOJIOXKEHHUIO B
[lepuopuueckoit cucteme /. U. MeneneeBa.

3aKOHOMEepHOCMU U3MeHEeHUsl C80LICM8 3/1eMEeHMOo8 MAbIX
nepuo0os u 2/1a8HbIX N0d2pynn 8 3a8UCUMOCMU 0M amoMHO20
(nopsidkogoz0) Homepa.

3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckoil cucmemol
XUMUYECKUX 3/1eMEeHMO08 0151 pa3eumusi HayKu U Npakmuku.
/1. H. MeHOeneee — yuéHblil, nedazoz u 2paic0aHuH.

AemoHcTpauumn

KopoTkomnepruoaHas u AJMHHONIepUOUgHAsT GOPMBI
[lepronyeckoil cUCTEMbI XUMUUYECKUX 3JIEMEHTOB

. U. MeHpeneesa.

O3HaKoMJIeHHE C 06pa3I[aMU MeTAJIJIOB U HEMETAJIJIOB.

Na6opaTopHble u npakTuyeckue pabotbl

Jla6opamopHbwlil onbim:

B3anMozielicTBHE I'MAPOKCHAA [IUHKA C PACTBOPAMHU KUCJIOT U
miesi04ent
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PackpbIBaTh CMBICJI TIEPUOJUYECKOTO 3aKOHA 110/], pYKOBO/CTBOM Ilejiarora.

[ToHuMaTh cylecTBOBaHUe TepUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
3/IeMeHTOB (M3MeHeHHe paJjiyCcOB aTOMOB U 3JIEKTPOOTPHULATESbHOCTH) U UX
coelMHEHUH OT I0JIOKEHUS B IEPUOANYECKOM CHUCTeMe U CTPOEHHsI aToMa C
HCI0JIb30BAaHUEM CXEM U TabJIuI.

YcTaHaBAIMBATh CBSI3b MeX/y M0JI0KEHHEM 3/IeMeHTA B [IepUOANYECKON cHUCTeMe
Y CTpOEHHEeM ero aToMa (CoCTaB U 3apsA sA4pa, obliee YUC/I0 3JeKTPOHOB U
pacrpejiesieHUe UX 110 3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MeHeHUs1 CBOWCTB 3/IEMEHTOB U UX COeJUHEHUH 110
rpynnam u nepuojam [leproanyeckoil cucTeMbl € IOMOLIbIO NTeAarora.
XapakTepH30BaTb XMMHYeCKHe 3J1eMeHThI IepBbIX TPEX IePHOA0B, KajIus,
KaJIbL¥s 10 UX NoJ1oKeHUI0 B [leproguyeckoit cucteme /l. U. MeneneeBa.

CnenoBaThb npaBu/iaM 6e30MacHO paboThl B JaGOPATOPUH IIPHU UCIIOIb30BAHUU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUSA 110/, KOHTPOJIEM IeJjarora.

BricTpanBaTh pa3BEépHyTble MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpMaIMI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4eHHbII MOHATUIHBIN aNNapaT Kypca XUMUHU N0C/Ie
CTPYKTYPUPOBAaHUS MaTepHaJia C UCII0Jb30BaHHUEM KJIMLIE.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeOHUKa [TocIe
CTPYKTYPHUPOBAaHUS MaTepHaJa, CIpaBouHble MaTepuabl ([lepuoguyeckyro
CUCTEMY XUMHUUYeCKHUX 371eMeHTOB /l. U. MeH/jes1eeBa, Tab 1M1y paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJiE, 3JIeKTPOXUMUYECKUH PsiJ| HANPsHKEHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BHINOJIHEHUH YYeOHbIX 3aZJlaHUH U B IIpoliecce
HCC/Ie/l0BaTebCKOH JIeATeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOT0 COZlep>KaHMUsl, CIpaBOYHble MaTepHasbl, pecypcel UHTepHeTa Moj
PYKOBO/ICTBOM Ileiarora



Tema 9. XumunuecKkas csssb.
OKucAuTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

IneKkmpoompuyameibHOCMb ATOMOB XUMHUY€ECKUX 3JIEMEHTOB.
XyuMuueckKasi CBsi3b (MOHHasi, KOBaJIEHTHAsI 0JIspHasi U
KOBaJIeHTHasl HEMOJISIpHAs).

CTeneHb OKHC/IEHHUS.

OKHcIMTeNIbHO-BOCCTaHOBUTeIbHbBIE peakuuu (OBP). [Iponeccs!
OKHCJIEHHUS U BOCCTAHOBJIeHUs. OKHCIUTENHN U BOCCTAHOBUTEJIH.

[emoHcTpauum
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKIMU: TOpeHue,
peakLuu pa3/oXeHUs, COeJUHEeHUSA

(2 g4 B Henmemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEeMsI)

PackpbIBaThb CMbIC/I U3yYaEMBIX IOHATHH 0/, pyKOBOACTBOM IIeAarora.

OnpefensiTb BUA XUMUYECKOU CBS3U B COEJUHEHHUH C UCIIOJIb30BAaHUEM CXEM.

OnpefesATh cTelleHb OKUC/IeHUA XMMHUYECKOT0 3/1eMeHTa 110 popMyJie ero
COeJJMHEHUS C UCI0JIb30BAaHUEM aITOPUTMA.

OnpezenisiTh 3/1EMEHT (BELECTBO) — OKUCIUTED U 3JIEMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb NPOLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHUS.

CoCTaBJISATh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YHC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTE/IbHOH peaKIK 0
aJITOPUTMY pa3bopa OKHUCIUTENbHO-BOCCTAHOBUTEIbHOM peaKLHH.

Hcnonb30BaTh NpHy BEINOJHEHUH y4eOHbIX 3aZlaHUH TeKCTbI y4yeOGHHKa Iocie

CTPYKTYpPHUPOBAHUs MaTepHaJia, CIpaBOYHble MaTepHabl (IEPUOJUYECKYIO
CUCTeMY XUMHUUYecKHUX 371eMeHTOB /l. . MeH/jes1eeBa, Tab MLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIEKTPOXUMHUYECKUH psJl HAllPsHKeHUH
METaJJIOB).

Tembl,
pacKpbiBaloLme faHHbI pasgen
nporpammel,

M KOJIMYECTBO 4acoB, OTBOAUMOE
Ha UX u3yyeHune

OcHOBHOE cogepKaHue

OCHOBHble BUAbl AeATENbHOCTU
obyuarowmxca

Pazae 1. BemecTBo ¥ XMMHYecKue peakuuu (17 4)
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IloBTOpEHUME U yriyG/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[lepuoanyeckuii 3akoH. [leproguyeckas cucteMa XUMHUYECKUX
asieMeHTOB /I. U. MenienieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU
B M3MeHEeHHH CBOMCTB XMMHUUYECKHUX 3J1eMEHTOB NepBbIX TPEX
NepUO/I0B, KU, KaJbLUA U UX

coeIMHEHUH B COOTBETCTBUHU C [10JI0XKEHUEM 3J1eMEHTOB B
NepuoANYecKol CHCTeMe U CTPOeHHEM UX aTOMOB.
Knaccuurkanys 1 HOMeHK/IaTypa HeopraHU4YecKHX BellecTB
(MexayHa-poJiHast U TpUBUAIbHAsA). XUMHUYECKUE CBOUCTBA
BellleCTB, OTHOCALIMXCS K pa3/IMYHbIM KJIacCaM HeOpraHU4YeCcKUx
coeIMHEHUH, UX TeHeTUYeCKasl CBI3b HEOPTaHUY€eCKHUX Bell|eCTB.
CTpoeHue BelllecTBa: BU/Abl XMMHUYeCKOH CBSA3U U TUIIbI
KPUCTA/UIMYECKUX PEIIETOK. 3a8UCUMOCMb C80TICME 8eujecmea om ux
cmpoeHusl.

JleMOHCTpanumu

1. Mogeu KpHCcTa/lJIN4eCKUX PelléTOK HeOpPraHUYeCKHUX BellecTB.
2. KopoTkonepuoiHas 1 JJIMHHONIEpUOiHAsA GOPMbI
[leproanyeckod cUCTeMbl XUMHUYECKHX 371eMEHTOB

J. U. MeHngeneeBa

XapaKkTepu30BaTh XMMHUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, Kaaus U
KaJIbIIsl 10 UX oJI0XKeHUI0 B [lepuoaudeckoii cucteme /[l. U. MeHzesieeBa ¢
OIOPO¥ HA AJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HeOpPraHUYecKHe BellleCTBa U3y4eHHbIX
KJIACCOB C OIIOPOM Ha CXEMY, TaGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061IMe XMMUYeCKHe CBOMCTBA BelleCTB PAa3/IMYHBIX KJIaCCOB,
NOATBePXAAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKIUH C OTIOPOM Ha CXeMY.

OnpezensaTh BUA XUMUYECKOH CBS3U U THUI KPUCTALIMYECKOH PeIéTKU
BEIECTBA C ONIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOeHUs Nocjie
npe/iBapUTebHOrO pasbopa.

BreicTpanBaTh pa3BEépHyThble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpMalMI0 U3 y4ebHMKaA U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN annapaT Kypca XUMHUH.

Hcnonb30BaTh NpU BINOJHEHUH y4eGHBIX 33/JaHUH U B Ipoliecce
HCCJIel0BaTeIbCKOM 1eATeJIbHOCTH HayYHO-MONYJISIPHYIO JTUTepaTypy
XMUMHUYECKOT0 COZlep>KaHUs, CIPpaBOYHble MaTepHaJibl, pecypchl UHTepHeTa
Mo/, PyKOBOACTBOM Ilefarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHUYECKUX peaKui
(44)

Knaccuduxanus XMMU4eCcKUX peaKMi 110 pa3/IMuYHbIM IPU3HAKaM
(o 4Mcay M coCcTaBY YYaCTBYOLIMX B pEAKLUH BEILECTB, N0
mens08omy agppekmy, no usmeHeHur0 cmeneHeli OKUCAEHUSA
XUMUYecKux 3/1eMeHmMos, N0 06pamumMocmu, no y4acmuio
Kamaauzamopa).

IK30- u 3HOOMepMuYecKue peakyul, mepMoxumMuyeckue ypagHeHusl.
IoHsimue o ckopocmu xumuyeckoii peakyuu. [loHssMue 0 20M02eHHbIX
U eemepozeHHbIX peakyusix. [lonsimue 06 o6pamumblx

U HeobpamMuMblX XUMu4eckux peakyusx. [lonssmue o XumMu4eckom
pasHosecuu. Pakmopbl, gausOWUe HA CKOPOCMb XUMUYECKOU
peakyuu u no1ojxceHue XUMU4ecKko20 pasHOBECUSL.
OKHCJINTENbHO-BOCCTAHOBUTE/bHBIE PeaKI[UU (371eKTPOHHBIN
0aJIaHC OKUCJIUTE/NbHO-BOCCTAHOBUTE/IbHOM peakun).

JleMOHCTpanumn

1. 3aBUCHMOCTb CKOPOCTH XUMHYECKOH PeaKI[My OT Pa3/JIMYHbIX
dakTopoB.

2. Bo3zelicTBHe KaTaaM3aTOpa Ha CKOPOCTb XMMUYECKOH peaKIHH.
3. [IpuMepbl HEOGPATUMBIX U 06PATUMBIX peaKLUH.

4. CMellleHEe paBHOBECHUS] XUMUYECKOH peaKIHH.

Bwvruucaenus
— KOJIMYeCTBa BellecTBa, 00'béMa U MacChl peareHTOB UJIH
INPOAYKTOB 10 YPABHEHUAM XUMHUYECKHX peaKum?I

PackpbIBaTh CMbIC/ M3y4aeMbIX HOHATUH U IPUMEHATb 3TH NOHATUSA NPU
OTMCAaHUH CBOMCTB BellleCTB U UX NpeBpallleHU .

KnaccuduuypoBaTh XMMHUYeCKHe peaKIMH 10 pa3/IMYHbIM IPU3HAKaM.

YcTaHaB/IMBaTb 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH peaKLUH OT Pa3JIMYHbIX
$aKTOpOB 110/, PyKOBO/CTBOM YUHUTES.

[IporHo3upoBaTb BO3MOXKHOCTH NPOTEKaHUS XUMUYECKHX NIpeBpallleHUH B
pa3/IMYHBIX YCI0BUSAX N0OC/e NpeABapUTeNbHON paboThl.

OnpezenaTb OKUCJIUTENb U BOCCTaHOBUTe b B OBP.

CocTaB/ATh 3/7IEKTPOHHBIN 6ajlaHC peaKkLUU.

[Ipou3BOAUTE BBIUHUCIEHHUS 10 XUMHUYECKHUM YPaBHEHHUSAM I10 aJITOPUTMY.

BeicTparBaTh pa3BépHYTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalIo U3 yIeOHUKA U CIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH I0CJIe
Npe/BapUTEIbHOT0 CTPYKTYPUPOBAaHUS MaTepHaia.

HWcnosb3oBaTh NpH BBINOJHEHUH y4eOHBIX 3ajlaHUH U B IIporecce

HCC/1eJ0BaTeIbCKOM AeTeIbHOCTH Hay4YHO-NIONYJIAPHYIO JIUTEPaTypy

XUMHYECKOT0 COZIepP>KaHMsl, CIpaBOYHbIe MaTepHaJibl, pecypcel UHTEpHETA

InocJjie KOHCYyJIbTallhH C [IearoroM.
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TeMma 2. JsieKTpouTHYECKas
Aucconranusa. XuMnu4yeckue
peaknuu B pacTBOpax

(84)

Teopus 3/IeKTPOJUTUYECKON AUCCOLUALMU. DIEKTPOJUTHI U
He3JIEKTPOIUThL. KaTHOHBI, aHMOHBIL. MexaHusm duccoyuayuu
geujecms ¢ pasAuvHsIMu gudamu xumuveckoll cesizu. CmeneHs
duccoyuayuu. CUNbHbBIE U CJIA0bIE 3J1EKTPOTUTHL

Peakunu HOHHOTO 0OGMEHa, YCI0BUs UX IPOTeKaHHUsl. loHHbIe
ypaBHEHUS peaKUil.

XUMH4YecKHe CBOMCTBA KUCJI0T, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOH Arcconnannu. Cpeaa
pactBopa. [loHsiTHE 0 rUpOJIH3E COJIEH.

KavyecTBeHHbIE peaKIMK HAa KATUOHBI

Y aHUOHBI : XJIOPUJ-, OPOMUJ, HO3UJ-, CyIbdaAT-, KApOOHAT-,
cuuKaT-pochaT- aHUOHBI, TUAPOKCHU/I-UOHBI KATHOHBI aMMOHMUS,
MarHus, KaJblius, aJllOMUHUS, KeJjie3a 2+, 3+, [IUHKa,
HNPUCYTCTBYIOLME B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELIECTB; ABHUKEHHE
VIOHOB B 3JIEKTPUYECKOM II0JI€.

ONBITH], UJIIOCTPUPYIOLIYE NPU3HAKY IPOTEKAHUS PeaKIUi
MOHHOT0 06MeHa.

OnbITHI IO ONIpeie/IEHUIO CPEJbI B pacTBOpax cosiel (xaopuaa
HaTpus, KapOoHaTa HaTPHS, XJIOPH/IA IUHKA).

JlaGopaTopHble U NPpaKTHYECKUEe

pa6oThl

JlabopamopHulii onbim:

Ne8Peakuyu HOHHOTO 06MeHa B pacTBOpax 3JIEKTPOJIUTOB:
cysnbdara meau(Il)

Y 1EJ104H, KapboHaTa HAaTPUs U COJITHOM KUCJIOTBI, peaKiius
HelTpanuzanuu Mexay rMAPOKCU0M KaJlvs U COJITHON KUCI0TOM.
Ne9. KauyecTBeHHble peaKumMm Ha MOHbI B pacTBOpe.

IIpakmuueckas paboma:
Ne 1. PemeHue sKkcriepuMeHTa/IbHBIX 33134 110 TEME.

Bwruucaenus
— I10 ypaBHEHUSIM XMMUUYECKHX PeaKLun

PacKpbIBaTb CMbICJ U3y4aeMbIX MOHSATHH, @ TAK)XKe CMbICJI TEOPUH
3JIEKTPOJIUTUYECKOH JUCCOLUALUU C ONIOPOM HA CXEMBI.

OGBACHATb IPUUUHbI 3JIEKTPOIPOBO/-

HOCTH BOJHBIX PaCTBOPOB C [TOMOIIbIO IeJjarora.

CocTaB/ISITh ypaBHEHUS JUCCOLUALMY KUCIIOT, lL[eJIoUel U coJiel, MOJIHbIe
Y COKpaLléHHbIe NOHHbIE YPAaBHEHUSI XUMUYECKHUX PeaKLUi HOHHOTO
o6MeHa.

[l1aHUpOBATh U OCYLIECTBJIATh HA MPAKTHKe XUMUYeCKHe SKCIIEPUMEHTHI,
MPOBOJAUTH HAGJIIO/I€HYS], leJIaTh BBIBOABI 110 Pe3y/IbTaTaM 3KCIlepUMeHTa
MocJie IpeiBapUTeJbHOU paboThI.

CrnenoBaThb MpaBUJIaM 6€30M1acHOM paboThl B JIAGOPATOPUU MTPU
HCI0JIb30BAaHUU XUMHUYECKOH OCY bl U 060pYI0BaHUS 10, KOHTPOJIEM
nejarora.

[IpoU3BOAUTH BBIUUCAEHUS 0 XUMUYECKUM YPaBHEHUSIM.

BrIcTpanBaTh pa3BEpHYThIE MHCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOH Ha
“HOpMaLHI0 U3 YieOHUKA U CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN annapaT Kypca XMMHUU 0CjIe
MpeBapUTENbHOTO CTPYKTYPHUPOBAHUS MaTepHasa.

HWcrnosib30BaTh MPU BBINOJHEHUH Y4eOHbBIX 33JJaHUH U B Ipoliecce
HCC/IE/I0BATENbCKOHN AEATENbHOCTH HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO0 COJIEPXKaHUs], CIPAaBOYHbIE MaTePHUaJIbl, pecypchl UHTEpHETA
MOCJIe KOHCYJIbTALUU C IearoroM.

Paspen 2. HemeTaJ1/1bl U UX cCOeAUHEHUS (24 1)
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Tema 3. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3jieMeHTOB VIIA-rpynnsl.
T'asorensl

(44)

0611as XapaKTepUCTUKa rajoreHoB. 0COGEHHOCTH CTPOeHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JIJI1 HUX CTENEHU
okucaeHus. CTpoeHue u Gpu3nyecKre CBONCTBA MPOCTHIX

BellleCTB — rajJloreHoB. XMMUYECKHE CBOMCTBA Ha MpUMepe xJIopa
(B3auMopecTBYE C MeTa/lJIaMH, HEMeTaJlJIaMH (BOAOPOJOM U
KHCJI0poJi0M), Weaouamu). XaopoBogopos. ConsHas KUCI0Ta,
XUMHYecKHe CBOWCTBA, no/iyyeHue, npuMeHeHHe. KayecTBeHHbIe
peakLM{ Ha raJloreHUu/-uoHBbl. Jelicmsue x10pa u x10po8odopoda Ha
0Op2aHu3M 4es068eKkd. BaxxHeHIIMe XJIOPU/bl U X HAX0XK/EeHHe B
npuUpoJe.

JleMOHCTpanumu
BuzneomaTepuasbl: rajoreHbl U UX COeJUHEHUS.
O6pasibl XJI0PUAOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl
Jla6opamopHbwlil onbim:

PacnosHaBaHMe XJI0pU/I-UOHOB.

IIpakmuyeckas paboma:

Ne 2. [TosrydyeHHE CONSTHON KUCJIOTHI, U3y4eHHe eé CBOUCTB.

Buryucaenus
110 YypaBHEHUAM XMMHUY€ECKHX peaKLH.

OO6BSCHATD 0611IKE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB HEMETAJJIOB U UX
coeJMHEHUH B Npejie/iax MaslblX HEPHUO/0B U IVIaBHbBIX MOATPYII
[leproAMYECKOM CUCTEMbI XUMHUY€ECKHX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCII0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTb PU3UUECKHE U XUMUYECKHE CBOMCTBA NIPOCTHIX BELIECTB
rajloreHoB (Ha IpUMepe XJI0pa) U CJI0KHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HAaTPHsl), CIOCOGBI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NPUPO/Ie U )KU3HU YeJI0OBEKA I10CJIE CTPYKTYPUPOBAHUS MaTepUaJa.

OnpefiensiTh raJIOTeHU/-HOHBI B PACTBOPE C UCNOJIb30BAaHUEM TA6/IUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[I1aHMPOBATh U OCYLIECTBJISTh HA IPAKTHKE XUMHYECKHE SKCIIEPUMEHTHI,
NPOBOJUTD HAOJIIO/IEHUS, [le/1aTh BBIBO/bI [0 pe3y/IbTaTaM IKCIIepUMEHTa
1ocJ1e Ipe/BapUTeTbHOM paGoThI.

Tema 4. O6mas
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHu (5 4)

O611as xapakTepUCcTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHHUS AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JI/Is1 HUX CTENEeHU
okuceHus. CTpoeHMe U GU3NYECKHEe CBOMCTBA NPOCThIX

BeleCTB — KHCJIOPO/ia U CEPBI.

AnnoTponHble MOAMPHUKALMK KUCJI0POA U cepbl. XHUMUYECKHe
CBOMCTBA cephl. B3auMo/ielicTBYE ¢ HEMeTAJIaMU - BOJOPO/IOM U
KHMCJIOPOJIOM, MEeTa/IJIaMH, KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHOH kucjaoTaMu. CepoBoJopo/, CTpoeHuUe, dU3HuUecKHe

O6'bSCHATDL 001111ie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C y4€TOM CTPOEeHHs UX ATOMOB C ONOPOH Ha cxeMy "i3MeHeHUe paZiuyCcoB B
noArpynmax"”.

XapakTepusoBaTh pU3NUeCKHe
U XUMHUYeCKHe CBOMCTBAa MPOCTOr0 BeleCTBa cepbl U €€ CoeJUHEHU
(cepoBOAOPO/A, OKCUOB CEPbI, CEPHOU KHUCIOTHI, CYyJIbPATOB), CIOCOOBI UX

37




Y XUMUY€eCKHe CBOUCTBA (KUCIOTHBIE U BOCCTAHOBUTEJIbHBIE).
OKcHABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCUZ0B. CepHast
KHUCI0Ta, PU3UYeCKHe U XMMUYECKHEe CBOKCTBA (061Me KaK
npeJicTaBUTeJIs KJIacca KUCJIOT U cheyugduyeckue), NpruMeHEeHUe.
CepHucTasa Kuc/ao0Ta.

Xumuueckue peakyuu, nexcaujue 8 0CHO8e NPOMbIULIEHHO20 CNOCO6a
no/y4eHusl cepHoll Kuca1omeol. Annapamat u npomekarujue 8 Hux
npoyecce! (Ha npumepe npouzsodcmea cepHoll Kucsaomol).

CoJsiu cepHOM KUC/I0ThI, KAUECTBEHHAS PeaKlys Ha CyJbdaT-UOH.
HaxoxxJeHue cepbl U eé coeJUHEHUH B TpUpoje. Xumuueckoe
3aepsizHeHUe oKpyxcaloweli cpedbl coeduHeHUSIMU cepbl (KUCA0MHble
dooicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e2o
npedomepawjeHusl.

JleMoHCTpanum

Kosneknuu (BuseomMaTepuasbl): cepa v eé coeJUHEHMUS.
O6yriiMBaHMe caxapa noj JeHCTBHeM KOHIeHTPUPOBAHHOM CepHOH
KHCJ/IOTHI.

JlaGopaTopHble M MpaKTU4YeCKHUE PaGOThI
Jla6opamopHbie onbimbl:
O6HapyxeHHUe CyJIbPaT-HOHOB.
B3aumozelicTBre pa3baBJIeHHONU CEPHOM KHUCIOTHI C IUHKOM.
Bovruucaenus
0 YpaBHEHUSIM XUMHYECKHX peaKI Ui

MoJIy4YeHus], IpUMeHEHNe U 3HaYeHHe B IPUPO/Ie U XKU3HH YeJIOBEKa C
OIOPOM Ha CXEMY U ILJIaH.

OnpezesisiTh HAJUYHUE CYJIbPAT-KOHOB B pacTBOPE.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHBIX C TepepaboTKOU
COeIMHEHUH cephl OC/Ie CTPYKTYPUPOBAaHUSI MaTepUaia.

[I;1aHMPOBATh U OCYIIECTBJATDH Ha MPAKTHKE XUMUYECKHe 3KCIIepUMEHTHI,
MPOBOAUTD HAGJIIOIeHHs], IeJIaTh BBIBO/IBI 10 pe3y/IbTaTaM 3KCIIepUMeHTa.

CrnenoBaThb paBUJIaM 6€30M1acCHOM paboThI B JIAGOPATOPUU MTPU
HCI0JIb30BAHUHU XUMUYECKOH MOCYZAbl M 060pyA0BaHUs 0] PYKOBOJICTBOM
nejarora.

[Ipou3BOAUTE BBIUUCAEHUS 10 XUMUYECKUM YPAaBHEHHUSAM [0 aITOPUTMY.

HWcnosib30BaTh NpH BHIIOJHEHUH YYeOHbIX 3aJaHUH TEKCThI YIeOHHUKA,
cpaBoYHble MaTepHabl ([leproguyecKyro cUCTeMY XUMUYECKUX
asemeHTOB /I. U. MeHiesieeBa, TaGIMLy PACTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUUECKUH psj, HapsKeHU I
MeTaJlJIoB).

HWcnosib30BaTh NpHU BHINOJIHEHHH YUe6HBIX 33/JaHUH U B ITpoliecce
HCCJIeJ0BaTe/IbCKOH JIeATeIbHOCTH HayYHO-TIONYJISIPHYIO JINTepaTypy
XUMUYECKOT0 COJePXKaHus1, CIPaBOYHbIe MaTepHUaJIbl, pecypchl MHTEepHEeTa
nocJie KOHCYJIbTalUH C [1eJarorom
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Tema 5. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA
(74)

0611as xapaKTepUCTUKa 3/1eMeHTOB VA-rpyinbl. 0cCOGEHHOCTH
CTPOEHUsT aTOMOB 3TUX 3JIEMEHTOB, XapaKTePHbIE [Jisl HUX CTeleH!
OKHCJIEHHS.

A3or, pactipocTpaHeHue B IpUpojie, PU3nvecKre U XUMUYeCKHe
cBoiicTBa. KpyroBopoT a3zoTa B mpupo/e.

AMMuak, ero pusndeckre U XMMU4YeCcKre CBOMCTBA, IoJIyyeHHe U
npuMeHeHue. Coi aMMOHMUS, UX pU3UYECKHEe U XUMUYeCKHe

CBOﬁCTBa, NMpHUMEHEHHE. KauecTBeHHasi peaknrd Ha HOHbl aMMOHMUA.

A30THas KUCI0Ta, e€ pU3nvyecKue U XUMUIECKUe CBOcTBa (061ue
KaK [Ipe/ICTaBUTeIs KJlacca KUCIOT U cneyugduveckue). Asomucmas
Kucaoma. Hcno/ab308aHue HUMpAmos u coJiell aMMOHUSL 8 Kayecmae
MUHEpabHbIX Yy0o6peHull.

X1uMHYecKoe 3arpsi3HeHHe OKpYKalollel cpesibl CoeAMHEHUSIMU
a30Ta (KUCIO0THBIE JOXK/H, 3arPsI3HEHNEe BO3/1yXa, TOYBbI U
BOJI0EMOB).

docdop, anromponnsie modudukayuu docgopa, dusnyeckue u
XUMHYeCKHe CBOHUCTBA.

Oxkcup docdopa(V) u pocdopHas kuciora, dusndeckue U
XUMHYecKHe CBOUCTBA, hosyyeHue. KauecmeeHHas peakyus HA
docam-uoHbol.

HcnoavsosaHue ghochamos 8 kauecmee MUuHepa1bHuIX yA06peHUll.
3arpsi3HeHue NPUPOHBIX BOL0EMOB pocdaTamu.

JleMoHcTpanuu
Kosneknuu: pocdop u UxX coeIUHEHUS.

B3sanmopeiicTBHMe KOHLLEEHTPUPOBAHHOM a30THOM KMCJIOThI C ME/bIO.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

JlabopamopHble onbimeoi:

1. B3auMogelicTBHE coJieid aMMOHHUS C H[EJI0YBIO.

2. O3HaKoMJIeHHE ¢ 06pa3raMu a30THBIX U PocHOPHBIX yA06pEeHUH.
IIpakmuyeckas paboma:

Ne 10. [TonyyeHue aMMHaKa, U3y4eHUe ero CBONUCTB.

Bwruucaenus
110 YpaBHEHHUSM XMMHUYECKHUX peaK Ui

OOG'BSCHATDH 00IKE 3AKOHOMEPHOCTU B U3BMEHEHUH CBOUCTB 3/1eMeHTOB VA-
IPYIIbI U UX COEJUHEHUH C YYETOM CTPOEHHsI UX aTOMOB.

XapakTepu3oBaTb $U3NYECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BELECTB
asoTta u pocdopa U ux coeAUHeHUH (aMMHUaKa, CoJiell aMMOHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u dochopHO# KUCIOTHI,
docdaToB), cnoco6b! UX MONTYIEHUS], IPUMEHEHUE U 3HAaYEeHUE B IPUPOJe
Y XKHU3HHU YeJIOBEKA C UCN0/Ib30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-UOHBI B PACTBOPE C UCII0/Ib30BAHUEM
Tab/MLbl "XapaKTepHble PeaKM1 Ha KATUOHBI U aHUOHbI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX PO6JIEM, CBSI3aHHBIX C HAX0XKEHHUEM
coeZlMHeHU a30Ta U pocdopa B OKpyKarwllei cpefe.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJII0JeHUS, leJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIIepU-MeHTa.

CnepoBaTb paBuJIaM 6e30MacHOM paGoThl B JIaGOPATOPUU NPU
HCI0JIb30BAaHUH XMMHUYECKON MOCy/1bl U 060py10BaHUS.

[Ipou3BOJUTD BBIUMC/IEHHSA 10 XHMHUYECKUM YPAaBHEHUSIM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4eOHHKa,
CNpaBOYHbIE MaTepHUaJibl (IepUOJUYECKYIO CHCTEMY XUMUYECKUX
aneMeHToB /I. Y. MeHies1eeBa, TabJIMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUu
MeTaJJIoB).

Hcnonb3o0BaTh Npy BEINOJIHEHUH Y4e6GHBIX 3a/JaHUH U B IIpoliecce

UCCJIEI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOI0 COJIEPXKaHUs, CIPaBOYHbIe MaTepUaJibl, pecypchl MHTEpHETA
MoCJIe KOHCY/IbTALUU C IeZarorom

Tema 6. 061125 XapaKTepuc-
THUKA XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriiepoa ¥ KpeMHMHA U UX

Yriepog, aJsIoTpOIIHble MOAUGHUKALUY IpaduT, aMas.
B3auMojelcTBUE ¢ MeTA/IaMH, HEMETAJIJIaMH,
KOHIIEHTPUPOBAaHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacrnpocTpaHeHHe B IPpUPoAe, U3ndYecKre U XUMHUYECKHE

O6'bSACHATDL 061111ie 3aKOHOMEPHOCTU B U3MEeHEHUU CBOMCTB 3/1eMeHTOB [VA-
IPYMNIBI U UX COeJUHEHUH C YYETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XUMHUYECKHE CBOWCTBA MPOCTHIX BELECTB
yrJeposia U KpeMHHUs M UX coeJMHEeHUH (OKCH/IOB YIJIepo/ia, yroJbHOH
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coeJMHEeHUA
(84)

cBoMicTBa. AAcop6uus. KpyroBopot yriiepoza B pupo/e.

Oxcuabl yriaeposa, ux GusnuecKre U XMMHUY€ECKHe CBOMCTBA, UX
JleiCTBYE Ha )KMBbI€ OPraHU3Mbl, 10JIyYEHUE U IPUMEHEHHE.
IKos102uveckue npobaembl, c8s13aHHble ¢ okcudom yeaepoda(lV);
2unomesa 2/106a16H020 NomMenJeHusl KAUMama; NapHUKosbll
adpgexkm.

YroJsibHasi KUCJIOTA U €€ COJIM, UX QU3UUECKHEe U XUMUYECKHE
CBOWCTBA, IOJIy4yeHUe U npuMeHeHue. KauecTBeHHast peakusi Ha
KapOOHAT-UOHBL

IlepsoHayabHble NOHAMUS! 06 Op2AHU4eCKUX 8eujecmaax Kax o
coeduHeHUsIX y21epoda: 0co6eHHoCmU cocmasa U CmpoeHus.
IToHsimue o0 6u0/102U1ecKU 8ANCHBIX BEWECMBAX: HCUPAX, benKaX,
yenesodax. MamepuasbHoe eQUHCMB0 Op2aHUYecKux U
Heop2aHu4ecKux coeduHeHull.

KpemHuli, e2o gpuzuueckue u xumuyeckue ceoticmaa (Ha npumepe
e3aumodelicmeust ¢ Memaanamu U Hememannamu), nosyHeHue u
npumMeHeHue 8 31eKmpOoHUKe.

CoeduHeHust KpemHUs1 8 npupode. O6wjue npedcmas/eHusi 06 okcude
kpemuus(IV) u kpemHuesoli kuciome. Cusrukamsl, UX UCN0/16308aHUE
8 6bimy, MeduyuHe, npoMblulAeHHOCMU. BascHeliwue cmpoume/ibHule
MamepuaJibl: Kepamuka, Cmeka0, YyeMeHm, 6emoH, Hce/s1e306eMmoH.
IIpo6.1embl 6€30NACHO20 UCNO1b308AHUS CMPOUMEAbHBIX
Mamepua.nos 8 N08cedHe8HOl HU3HU.

JleMoHCcTpanum

Mogesiu KpUCTa//IMYeCKUX PEIIETOK aaMasa, rpaduTa, MOJIEKYJIb
dysepena.

Ancopbuusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BnanMaTepHaan: CHJIMKAaTHAaA NPOMBIIIJIEHHOCTb.

Mogesiu MoJIeKy./1 OpraHU4YeCcKHUX BeleCTB.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

JlabopamopHulii onbim:

KauecTBeHHas peakiys Ha KApOOHAT-UOH.

Ilpakmuyeckue pabombl:

Ne 11. [Tosiy4yeHHe yryieKUCI0ro ra3a v U3y4eHue ero CBOMCTB.
KavecTBeHHasi peak1iys Ha Kap6OHAT-UOH.

Ne 12. PemieHue skcnepruMeHTa/IbHBIX 3a/ja4 110 TeMe «HeMeTanib».

Buruucaenus
[0 ypaBHEHHUSIM XMMHUUYECKUX PeaKL U, ec/iv OZJMH U3 peareHToB
JlaH B BH/le BOJHOI'0 pacTBOpa C U3BECTHOM MaccoBOU JloseH.

KHCJIOThI, KAPOOHATOB, OKCH/Ia KPEMHUS], KpeMHHUEBOM KHUCJIOTHI,
CUJIMKATORB), CIOCOGBI X MOJIyYeHUs], IPUMEHEHNEe U 3HaYeHUe B IPUPOJie
M )KM3HU YesIoBeKa.

OnpezensiTh KApOOHAT- U CUJIMKAT-

HOHBI B paCTBODE.

OGBSACHSATD CYI[HOCTb 3KOJIOTMYECKUX MPO06JIeM, CBI3aHHBIX C HAXOXeHUEeM
YTJIEKHCJIOr0 Ta3a B OKpyKamliel cpejie.

UnnocTpupoBaTh B3aUMOCBSI3b HEOPraHUYeCKUX COeIMHEHUM yTiepo/ja 1
OpraHUYeCKHUX BEleCTB M0/ PYKOBOACTBOM YUUTEJIS.

[l1aHUPOBATh U OCYIIECTBJIATh HA MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH HAGJII0IEHUS], ZIEIaTh BbIBO/bI 10 PE3yJ/IbTaTaM 3KCIIEPUMEHTa
mocJie peJiBapuUTeTbHON paGoThI.

CrnenoBaThb NpaBuUiaM G6e30MacHON paboThI B JIAGOPAaTOPUU MPU
HCI0JIb30BAaHUU XUMHUYECKOU MOCYAbl U 060PY0BaHUS.

HWcnosib30BaTh NpHU BHINOJIHEHUH YUe6HbIX 3a/JaHUH TEKCThI y4eGHHUKA,
cnpaBoyHble MaTepHuabl ([leproauuecKyto CHCTEMY XUMHUYECKUX
anemeHToB /I. U. MeHzeieeBa, Tab/IMUIy PAaCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJe, 3JIeKTPOXUMUUECKUH psj, HapshKeHU N
MeTaJlJIOB) NOCJIe KOHCYJIbTAL[UH C I1e/IaroroM.

HWcnosib30BaTh NpHY BLINOJHEHUH YYe6GHbIX 3a/JaHUH U B IIpoliecce
HCCIIe10BaTEIbCKOH 1esITeIbHOCTH HAYYHO-MONYJISIPHYIO JIUTEPATYPY
XUMHUUYECKOT0 COZlep’KaHusl, CHPaBOUHble MaTepHaIbl, pecypchbl UHTEpHETa
MoCJIe KOHCY/IbTAllUH C eJarorom.

Paspes 3. MeTa/1i1bl M MX coeguHeHM (20 4)
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Tema 7. 061ue cBo¥icTBa
MeTaJIJIOB
(44)

O6111as XapaKTepUCTHKA XUMHUYEeCKHX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBAHUU UX NOJIOKEHHUsI B [lepHoiUYeCcKOl CUCTEME XUMHUYECKHUX
asieMeHTOB /I. . MeHpesieeBa u cTpoeHus aToMOB. CTpoeHUe
MeTaJlJI0B. MeTasliMyecKasi CBsI3b U MeTa/uInyecKas
KpHUCTa//InYecKas peléTka. JJ1eKTPOXUMUYeCKUH P,
HanpsHKeHUH MeTas0B. PU3NyecKre U XMMUYECKHe CBOMCTBa
MeTaJL10B. O6uwjue cnocobb! noayveHuss memannos. [lonamue o
KOppo3uu Mema./108 U OCHO8Hble CNOCOObI 3aW UMbl 0 KOppOo3UuU.
Cnaasvl (cmasnv, vy2yH, dpattoMuHull, 6GpoH3a), Ux npuMeHeHue 8
6bimy U npoMblULAEHHOCMU.

JleMOHCTpanumu

O3HakoMJIeHHe € 06pa3liaMi MeTaJJIOB U CIJIAaBOB, UX
dU3UYEeCKUMU CBOUCTBAMU.

Mozienn KpUCTa/NIMYeCKUX PEeLIETOK MeTaJlJI0B.
BuzneomaTtepuasbl: KOppo3Us MeTaJIOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl

Jla6opamopHblie onbimbl:

O3HakoMJIeHHe C 06pa3LaMH CIIJIABOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH PeaKLUU MeTaslja C KUCI0TOM OT PHUPO/bI
MeTaslIa.

Buryucaenus
— I10 ypaBHEHUSIM XUMUYECKUX peaKLul, ec/u 00UH U3 peazeHmos
codepicum npumecu

PacKpbIBaThb CMbIC/I U3yYAEMBIX IOHATHHI U IPUMEHSITb 3TH NOHATUS NIPU
OIMCAaHUU CBOMCTB BEILECTB U UX PeBPaLeHU.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3JIEMEHTOB-
METAJIJIOB U UX COeJUHEHUH C y4ETOM CTPOEHHUSI UX AaTOMOB.

XapaKTepu3oBaTh CTPOEHHE METAJJIOB, 061 e GU3UYECKHe U XUMUYEeCKHE
CBOWCTBA METaJJIOB.

XapaKTepHu30BaTh 06IIHE CIOCOOBI TOTYYEHUS] METAJJIOB IOC/Ie
CTPYKTYpUPOBAHUS MaTepHaa.

CiieoBaTh MpaBUJaM 6€30MacHOM paboThl B JIaGOPATOPUU PHU
HCII0JIb30BaHUU XUMHYECKOU OCYAbI U 060PY/I0BaHUS.

[Ipou3BOAUTH BBIUMC/IEHUS 10 XHMHUYECKUM YPABHEHUSIM.

Hcnonb30BaTh NpY BHINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHUKa,
cnpaBoyHble MaTepuabl ([leproanyeckyo cHCTEMY XUMUYECKUX
asiemeHTOB /. U. MeHnzeneeBa, Tab/IMIy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH sl HAanpsKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCC/Iel0BaTEbCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTEepaTypy
XMUMHUYECKOT0 COJIepKaHUsl, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
nocJje Npe/BapuTeJbHON KOHCYJIbTAllUHU C 1eJaroroM
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Tema 8. BaxkuHeiimue
MeTaJlJIbl U MX COeAUHEeHUS
(16 9)

llenouynbie MeTasibl. [losoxeHue B [lepuoanveckoi cucteme
XMMUYeCcKUx 3yeMeHTOB /I. . MeHzesieeBa, CTpOeHHE aTOMOB.
Haxoxzenue B npupo/e.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HATpUs U
KaJvsi). OKcu/ibl ¥ TUAPOKCU/BI HATPUSA U Kanus. [[puMeHeHue
11€JIOYHBIX METAJIJIOB U UX COEIMHEHUH.

lllesiouHO3EMENBbHBIE METAJIBI MATHUHM U KaJIbIIUH, CTpOEHUE
aToMoB. [losi0x)xeHue B [leproinuecKoi cUCTEME XUMUYECKUX
asieMeHTOB /I. U. MeHpenieeBa. Haxox/jeHue B npupo/e.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHellllMe coeJUHEHUS
KaJbuus (OKCUA, TUAPOKCUJ, COMH). 2Kécmkocmb 800bl U cnocobbl eé
ycmpaHeHUusl.

Amomunuil. [lonoxeHnue B [lepuoaudeckoi cucTeMe XMMUYECKUX
asieMeHTOB /I. . MeHzesieeBa, cTpoeHre aToMa. HaxoxeHre B
npupoje. Pusnueckue U XMMUYeCKHe CBOWCTBA. AMpOTEpHBIE
CBOWCTBA OKCH/ia U THAPOKCUJA.

2Keneso: cocTas, cBoiicTBa U nosyvyeHue. [losoxeHue B
[lepronyecKol cucTeMe XUMHUYECKUX 3JIEMEHTOB

JI. U. MeHpeneeBa, ctpoeHre aToMa. Haxox/eHue B npupoje.
dusundeckre U XMMHUYECKHe CBOUCTBA. OKCHUABI, TUIPOKCUABI U COJTH
xese3a(ll)

u xenesa(lll).

JleMoHCTpanum

BsaumopeiicTBre HAaTpUs C BOJOM.

OkpalivBaHUe NJIaMEHU UOHAMU HATPUS U KalUsl.
OkpaluBaHUe NJIaMEHU UOHAMU KaJIbLUSl.
B3saumozeicTBre OKCH/IA KaJIbIKsI C BOJIOM.
BuseomaTepuasbl: ropeHUe XKejle3a B KHUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe ¥ NpaKTUYeCKUe paboThl
Jla6opamopHble onbimbl:

O3HakoMJIeHHE ¢ 06pa3LaMu aJIFOMUHUSA U €T0 CIIJIaBOB.
AMdoTepHble cBOHCTBA TMAPOKCU/IA aTIFOMUHUS.
KauecTBeHHbIe peaKI[M1 Ha HOHBI XKeJie3a.
IIpakmuueckue pabomvl:

Ne 13. PemieHue skciepuMeHTa/IbHbIX 3a/1a4 10 TeMe «MeTasbl».

Bwvruucaenus
10 YpaBHEHUAM XUMHUYECKUX peaKuHﬁ.

OO6'BSICHATDH 001KEe 3aKOHOMEPHOCTU B U3BMEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIIOB B IPYINNax U UX COEJUHEHUH C Y4E6TOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh GpU3NYECKHE U XUMUYECKHE CBOMCTBA IIPOCTHIX BELIECTB
MeTaJIJIOB U UX COeJUHEHUN (OKCU/0B, THAPOKCHU/IOB, COJIEN) C OIOPOH HA
CXeMy, CIIOCOObI X MOJIyYeHHSs], IPUMEHEHHEe U 3Ha4eHUE B IPUPO/IE U XKU3HU
YyeJsioBeKa.

Pacno3HaBaTh C IOMOILbIO Ka4eCTBEHHBIX PEAKIMH HOHBI MeTaJLJI0B (MarHus,
KaJIbIIysl, AIIOMUHUS, [UHKA, XKeJie3a (2+), kese3a (3+), Meau (2+) ¢
HCII0JIb30BaHHUEM TabJINIbI "XapaKTepHble peaKI iy Ha KATUOHbI".

[I1aHMPOBATh U OCYLIECTBJISTh HA IPAKTHKE XUMHYECKHE SKCIIEPUMEHTHI,
NPOBOJUTH HAGJII0/I€HUS, Zie/IaTh BbIBO/IBI 110 Pe3y/IbTaTaM SKCIIEPUMEHTA.

CrenoBaTh MpaBuiaM 6e30MacHON paboThl B 1a60paTOPUH NPU
HCI0/Ib30BaHUM XMMHUY€ECKOH OCy/ibl U 060py10BaHUS.

[Ipou3BOJUTb BEIYUC/IEHUS 10 XUMUYECKUM yPaBHEHHSM.

BricTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpMalMI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
HCI0/Ib30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh pY BBINOJHEHUH YIeOHBIX 3alaHUH U B poLiecce
HCC/Iel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHUYECKOT0 COZlep>KaHUsl, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
nocJe nNpe/BapUTeJbHON KOHCYJIbTAllUU C 1eJaroroM

Paspaen 4. XuMusa 4 okpykawuas cpea (3 4)

Tema 9. BemecTBa u
MaTepHaJibl B )KU3HU
YesioBeKa

Hoevle Mmamepuasisl U mexHos102uu. Bewecmea umamepuasbl 8
nogcedHesHoOU HU3HU Yen08ekd. Xumus u 300p066€. Be3zonacHoe
ucnosb3o8aHue seujecme U Xumuveckux peaxuuﬂ 8 6blmy.

XapaKTepHBOBaTb POJIb XUMHUHU B pa3JIMIHbIX Cd)ean AeATeJIbHOCTH moaeﬁ,
OCHOBHbI€ BEII€CTBA U MaTepHaJibl, IpPpUMEHAEMbI€ B )KU3HHU COBPEMEHHOT O
YyeJioBeKa.
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(34) IIpupodHble ucmovHuku y2s1e8000p0dos (Y2016, npupooHblil 2as, OGBACHATD yCI0BUs 6€30M1aCHOr0 UCI0JIb30BaHMA BellleCTB U XUMUYeCKUX

He@mb), npodykmul Ux nepepabomku, ux poib 8 6bimy u peakuui B GBITY.

NpOMblUWAEHHOCMU. AHanu3MpoBaTh U KPUTHUYECKH OLLeHUBATh HHPOPMALUIO O BIUSHUU

OcHosbl 3K0102uYecKoll epamomHocmu. Xumuieckoe 3a2psi3HeHUe NPOMBILIIEHHOCTH, CEJIbCKOT0 X0351CTBA, TPAHCIIOPTA U JIp. HA COCTOSIHUE
okpyscaroujeli cpedst (npedenbHo donycmumas KOHYeHmpayus OKpy»Kalollel cpeabl.

sewecms — I1JK). YMeTb 0Ka3bIBaThb EPBYIO TOMOLb IIPH XUMUUYECKHX 03KOraxX U OTPaBJIEHHUAX.
Poab Xxumuu 6 peweHuu 3K0.102u4ECKUX NPOOAEM. [IpyHUMATB yyacTHe B 00CYK/JeHUHU NPO6/IeM XUMUYECKOH U 9KOJIOrMYeCKOH

HalpaBJIeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO ITO3ULUIO 10 TPo6JieMe U
npejjlaraTb BO3MOXKHbIE IIYTH €€ pelleHUs ¢ 0N0opOi Ha HHPOPMALHIO U3
y4eOHHKa U CIIPaBOYHbIe MaTepuaJibl, pecypcbl MHTepHeTa.

[Ipu paspaboTke paboyedl HporpaMMbl B TeMAaTHYECKOM IJIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXHOCTH HCIOJb30BAaHUS 3JIEKTPOHHBIX (IUPPOBBIX)
00pa3oBaTeJbHbIX PECYPCOB, SBJISAIOLIUXCA Y4eOGHO-METOJUYECKMMU MaTepuanaMH (MyJbTUMeJUHHbIE NPOrpaMMbl, 3/J€KTPOHHble YYeOHUKU W 3a/JaYHUKH, 3JeKTPOHHBIE
616JIMOTEKH, BUPTYaJIbHbIE JIa60PAaTOPUHU, UTPOBbIE TPOTrPAMMBbl, KOJIJIEKLIUHU LUPPOBBIX 06Pa30BaATEIbHBIX PECYPCOB), UCIOJIb3yEMBIMU 151 06yYeHHUSI M BOCIIUTAHUSA
pa3/IMYHBIX TPYIII I10JIb30BaTe e, Ipe/ICTABJEHHbIMU B 3JIEKTPOHHOM (IIM$POBOM) BU/Jle U PeIU3YIOIUMU AUJaKTHYeckre Bo3MoxkHOCTH MKT, cofepxaHue KOTOPBIX
COOTBETCTBYET 3aKOHO/AATEbCTBY 06 06pa30BaHUMU.

2-ii BApHAHT
TEMATHUHYECKOE INIAHUPOBAHHUE

Bropoii BapuaHT NMpPUMEPHOTO0 TEMAaTUYECKOTO IUIAHUPOBAHUS HMCHOJNB3yeTcs, ecnu oOydarommecs ¢ 3I[IP momydarot
oOpa3oBaHu€ B OTACIBHOM Kilacce. B maHHOM BapuaHTe mpejiaraercs:

- U3y4eHUEe MaTepuaia KpyrmHbIMU OJIOKaMU;

- onepexarouiee 00y4eHue;

- BO3MOHOCTb IPUMEHEHHUSI 3HAHUM B PA3JIMUHBIX YCIOBUSIX (MTEPEHOC 3HAHU MO aHAJIOTHH OT OOIIKUX CBOMCTB Pa3IMUHbBIX
KJIACCOB BEIIECTB K OOLIMM U CIEUU(PUUESCKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), UTO YBEJIMUYMBAET JOJIFO CAMOCTOSITEIbHOCTH
00y4YaroImuXcsl MPU U3yYCHUU HOBBIX TEM.

CoOmromaercst  JIOTMKa  M3YyYEHHMs  BEIIECTB —  CBOMCTBA  BEIIECTB  OMNPEACNSIIOTCA  CTPOEHUEM  aTOMOB,
AIEKTPOOTPULIATEILHOCTBI0, XUMUUECKON CBS3BIO M CTPYKTYpPOH BEIIECTBA, B YaCTHOCTH, TUIIOM KPUCTAUIMUYECKUX PEIICTOK.
(Tembl: cTpoeHne aToMa, CTPOCHUE BEIIECTBA, BAKHEUIIIHME MPECTABUTEM MTPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKUE PEAKIINH ).

N3MeHeHue MmIaHupoBaHus M0 pa3ejaM U TEMaM COCTOUT B CIICTYIOLIEM:

- U3y4YeHHE OCHOBHBIX BOMPOCOB HEOPTAaHMYECKON XMMHUU OCYIIECTBISICTCA B 8 Kjacce, O0JbIlle BPEMEHHU BBIACISIETCS Ha
npuMeHeHue 3HaHui B 9 kiacce. M3 9 kiacca B 8-i mepeHocsaTcst TemMbl: "OCHOBHbBIE 3aKOHOMEPHOCTH XUMUUYECKUX peakuui',
"DNEeKTpOIUTHYECKAs TUCCOLUALINS. XUMUUECKUE PEAKIIUU B pacTBOpax';
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- TiepecTaHoBKa TeM, 9 kiacc: Tema «Metawbsy nepes; «Hemertannamuy, T.K. obOyuatomuecs ¢ 3IIP Gosbliie 3HAaKOMBI C
METaJUIAMH U JIEr4e XapakTEPU3YIOT UX 110 CBOMCTBAM U IPUMEHEHUIO;

- TiepepacrpeziesieHle CoJiepKaHusl OAHUX TeM B JApyrue (packpbiBaeTcs Ha KOHKPETHBIX MpUMEpax APyrux tem). Tema
"XuMHS ¥ OKpysKaroias cpefa’ paCKpbIBaeTCs Ha KOHKPETHBIX ITpUMEpPax B pazaesnax "MeTtaibl U ux coequHenus ", "HemeTramisl
IV-VII rpynm u ux coequneHus";

- o0BeAMHEHHE TeM (JaeT OOJIbIIE BOBMOXHOCTEH JI UCIIOJIb30BaHUS CPAaBHEHUS — CXO/ICTBA U OTIWYHiL; TeMa «Kuciaopom»
u Tema «Boziopoa»);

- BbIJIesieHHe oTAeNbHBIX TeM (Tema «IlepBoHavaibHbIE MOHATHS 00 OPraHUYECKUX BELECTBAX» ). BbIAEIeHNE B OTIETBHYIO
TEMY, B KauecTBe "OyKBaps O OPraHMYEeCKON XUMHUHU", TAE€T BO3MOKHOCTb YIUIYOJISITh MOHATUA: ONPEIEICHUs, KIacCu(pUKaLIMs,
OCHOBaHMS JJIA KiacCU(UKAIMK, HOMEHKJIATypa, OOLIME CBOMCTBA BEIIECTB, CTPYKTYypa BEIIECTBA, COCTABICHHE (POPMYI] IO
oO1elt popMyiie 1 10 Ha3BaHUIO, HAa3bIBaHKE BEILIECTBA IO (hopmyJie. B 3ToM ciiydae mporpaMMHbIA MaTEpHall U3 XapaKTEPUCTUKH
IVA noarpynnsl MOXKHO JTOHECTH HE ()parMEHTOM KapTHHBI «OPTaHUYECKHE BEIIECTBa», & KaK 4YacTh LEJIoro. MoxeT ObITh
BbIiesieHa TeMa «lIpakTukyM» B KOHIE IEPBOTO U BTOPOT'O T'OA0B 00yUYEHUH.

TemaTuuyeckoe NJIAHUPOBAHUE

8 KJIACC Bcero: 136 gac (2 u/nHen, 2 rona oOyueHus)

Temsl Konnuectso yacos B ToM uncne Hassanus pabot

Ha KOHTPOJIBHBIC
paboTh!

Ha MMPaKTHYECKNE
paboTEI

Paznen «IlepBoHayanbHbIC XHMIUECKHE TIOHATHSY, 144

Xumus — BakHas 0071aCTh

1

2

[pakriueckas padota Nel « JlabopaTopHoe 000pyHOBaHHE U TIPUEMBI

C€CTCCTBO3HAHUA U HpaKTI/I‘IeCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

00paIeHusI ¢ HUMY
[pakruaeckas padota No2 «OuncTKa 3arpsS3HEHHON TOBapEHHOU COMH"

2. BemiecTBa 1 XUMHYECKHE PEAKIIHH. 7 - 1 [Mpaktuyeckas padora Ne3 «IIpu3Haku NpOTEKaHUs XUMUYECKUX PEAKIUI»
3. KonmyecTBeHHBIE OTHOIICHUS B 3 1 - KonrtponpsHas padota Nel «[lepBoHavambHbIe XUMHYECKHE TOHSATHS, XAMAYECKIE
XUMHHU (hopMyIBI U ypaBHEHHUS 3arpsI3HEHHON TIOBApECHHOM COJIH»

Paznen «llepuonnyeckuii 3aK0H U MeprOaMUECcKas cucteMa Xumudeckux snementoB .M. MenaeneeBa. Ctpoenue atoma. XuMudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU», 154

4.  Crpoenue aroma 7 1 - KontponsHas pabota Ne2 «llepuoanueckas cuicreMa XUMUYECKUX 3JIEMEHTOB

JI.1. Menneneesa. CTpoeHue atoma
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[lepuoguueckuil 3akoH u
MepUOJIYECKasi CHCTEMa XUMHYECKUX
snemeHToB /.M. Menneneesa

5.CtpoeHue BeuiecTB. XUMHUYeCKas
CBSI3b.
OKHUCITUTENFHO-BOCCTAHOBHUTEIIHHBIC
peakiun

KonTponbsHas pabora Ne3 «Xnumndeckast CBS3b)

Paznen «Baxxneiuye npeacTaBuTeNI HEOPraHMYECKUX BEILECTBY, 354

XUMHUYECKUX peaKLuil

6. Kucnopon. Bonopon. 14 2 IMpaxTnaeckas pabota Ned «[lomydeHne KHCIOpoaa ¥ H3ydEHHE €r0 CBOHCTBY
IMpaxTnaeckas pabota Ne5 «[lomydeHne Boioposia U H3ydeHHE €0 CBOUCTBY
KonTponsHas paborta Ned «Kuciopon. Bogopom»

7. Bona. PactBopbl. 5 1 [paktiueckas padota Ne6 « [IpurorosieHne pacTBOPOB ¢ OMpPEAEICHHOM
MaccOBOH J10JI€i paCTBOPEHHOT'O BEILIECTBA

8. Teopust AMEKTPOTUTHIECKON 5 -

JIICCOIMAIINI

9. Baxkneiimue knaccol 11 1 KonTponbHas pabota Ne5 «OCHOBHBIE KITaCChl HEOPTaHHYECKUX COSAUHEHHI

HEOPraHUYeCKUX COECAUHCHUN IMpakTnueckas pabota Ne7 «PerieHne sckCriepIMEHTANIBHBIX 33134 [0 TeMe
«OCHOBHBIE KJIACChl HEOPTAHMUYECKUX COCAUHEHHID

Paznen «BemiecTBo 1 XUMHUYECKHE PEAKIU», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KJIACC

Tembr

KonmgecTBo gacos

B Tom uncne

Ha KOHTPOJIbHBIE

paboTer

Ha MPaAKTUYCCKUEC

paboTsl

HaszBanwus pabot

Paznen «IloBTopeHue u yriuyOieHre 3HAHUI OCHOBHBIX pa3fieioB Kypca 8 kiacca «BelecTBo 1 XUMUUECKHE peakimny, 104

[loBTropenue u yrmyOneHne 3HaHUH 10 1 2 [Ipakrudaeckas padota Ne 8 «Peakun nOHHOTO 0OMEHa»

OCHOBHBIX Pa3elioB Kypca 8 kiiacca IIpakrudeckas pabora Ne9 «KadecTBeHHBIE PEaKIIUH B PACTBOPE»
KontponbHast pabota Ne 6 «I1eKTponnuTHYECKAasT TUCCOIMATIIHS

Pasnen «MeTamisl 1 HX COeUHEHHS», 209

1. O0mme cBoiicTBa METAILIOB 4 - -

2.Metanbl ¥ UX COCIUHEHUS 16 1 1 IMpakTrueckas pabora Nel3 «PemnreHne s5KCriepIMEHTaIBHBIX 3a/1a4 110 TEMe

«MeTansl ¥ UX COSIMHEHUI»
Konrponshas pabora Ne8 «Metamibny

Paznen «Hemeramnel IV-VII rpynn u ux coeaunenusn», 244
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3.00mas xapaKTepucTHKa
XUMUYECKUX 371eMeHTOB VIla
rpymmsl. ['anoreHsl.

4.001as XxapaKTepucTHKa
XHMHYECKHUX 3JIeMeHTOB Via
rpynnsl. Cepa U ee COeIMHEeHUSI.

5.00m1as XxapakTepucTuKa
XHMHYECKHX JJIEMEHTOB Va
rpynmsl. A3ort, Gocdop u ux
COEJJMHEHHUSI.

[Ipaktuueckas padota NelO «Ilomyuenne aMMuaka u H3y4eHHE €r0 CBOHCTBY»

6.001m1as XapakTepuCTUKa
XMMHYECKHX 21eMeHTOB [Va
rpynmnbl. YTaepoa, KpeMHUHN U UX
COCJIMHEHMUS.

IIpaktuuaeckas padora Nell «[lomydeHue yrieKucaoro raza i U3y4eHue ero CBOMCTBY
IIpaktuueckas padora Nel2 «Perienne 3xcriepuMeHTaIBHBIX 33/1a4 [0 TeMe
«Hemeransl [V-VII rpynn u ux coeauHeHUNR»»

KontponbsHast pabora Ne7 «HemeTammsy

Pa3£{€ﬂ «HepBOHa‘-IaJ'[BHLIe XUMHYECKUE MMOHITHS 00 OpraHu4€CKUX BEIICCTBAXY, 104

7. IlepoHavabHbIE XUMHIECKHE
MOHSTHUS 00 OPTaHUIECKUX
BEIECTBAX

10

Paznen «O606menne Matepuana o kypcy «Heopranudeckast Xumusi», 44

13. Xumust 1 OKpy>Karomias cpeza.

1

14. O600uIeHNe MaTepHana 1mo
Kypcy «Heopranudeckasi XUMHsD»

3

KonrponbHas padora Ne9 «Mtorosast paboTa 3a Kypc HEOPraHHIECKOH XUMUN

Bcero 136 g
8 KJIACC

(2 4 B HEnemM0, Bcero 68 4)

TeMbl,
pacKpbiBaloLme faHHbI pasgen
nporpammol,

M KOIMYECTBO 4YacoB,
OTBOAMMOE Ha UX U3y4YeHue

OcHoBHOE cogeprKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Pa3znen 1.IlepBoHavyaibHble XUMHYecKHe MOHATHS(14 1)
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Tema 1. XumMmusa — BakHas
06J1aCTh €CTECTBO3HAHUA U
NPaKTU4eCKOH AeATEeJbHOCTH
YeJiOBeKa

(44)

Xumusi 8 cucmeme HayK. Posb Xxumuu 6 HcusHuU ves08eka.

Tena u BemectBa. @PusnyecKkue CBONMCTBA BEILECTB.
[IpaBuna 6GesomacHoro o6palleHusi C BeLeCTBAMH MU
JIabopaTopHBIM 060pyZoBaHUEM. YHCTble BellecTBa U
cMecu. Crioco6bl pasfeseHus cMeceil. [loHsimue o memodax
NO3HAHUS 8 XUMUU.

JeMoHCTpauumn

1. JJabopaTopHOe 060py0BaHUE.

2. Paznmunble BUABI XUMHUYecKo# nocybl. 3. 06pa3iibl
BeleCTB.

4. Crioco6bI pasfesieHus cMecelt (GuabTpoBaHue,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaGopaTopHble U NPpaKTU4YeCKHe PaGoThbl
Jla6opamopHble onbimbl:

OnucaHue GU3NYECKHUX CBOMCTB BEILECTB.

Pa3zesieHne cMecH € MOMOILBIO0 MAarHUTA.

IIpakmuyeckue pabomvl:

Ne 1. JlJaGopaTopHOoe 060pyZ0BaHUE U MPUEMBI 06paleHHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOH oBapeHHOMU cou

PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHH C IOMOLIBIO Neiarora.

PackpbIBaTb poJib XMMUHU B IPUPO/ie U XKU3HU YesI0BeKa, eé CBA3b C APYrMMH HayKaMH.

Passin4yaTh YMCTbIE BellleCTBa U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PassnyaTh pusnyeckure U XMMHUYECKHE IBJIEHUS C ONIOPOX Ha onpeJie/ieHus.

OnpefiessTh NPpU3HAKU XUMUYECKUX PeaK[Mi U YCJI0BUS UX IPOTEKaHUS.

CiieoBaTh NpaBUJIaM M0JIb30BAHUS XUMHUUYECKOH NMOCY/[0M U JTab0paTOPHBIM 060pyZ0BaHHEM, A
TaK)Ke paBUJIaM o6pallieHUs C XUMHUYEeCKUMH Bellle-CTBaMH B COOTBETCTBHH C
MHCTPYKLMAMH 110 BBIIIOJHEHHUIO NPAKTUYECKUX PAbOT M0/ KOHTPOJIEM TeJjarora.

[11aHUPOBATh U NPOBOJUTb XUMUYECKUH 3KCIIEPUMEHT 110 U3YYEHHIO U ONIUCAHUI0 QU3UUECKUX
CBOWCTB BeILECTB, CIOCO60B pa3/iesieHHs cMecel BelleCTB [0/ PyKOBOACTBOM Iefiarora ¢
o6CyXeHueM IJIaHa paboThI.

Hcnonb3oBaTh NpHU BEINOJHEHUH yue6-HbIX 3a/laHUH U B IPOLecce UCCIe0BaTeNbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUY€ECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepuasbl, pecypcsl UHTepHeTa o pyKOBOACTBOM lefjarora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HUHPOPMALUIO U3
y4eOHHKa U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIN MOHATHUHHbBINA
anmapar Kypca XMMUH

Tema 2. BemecTBa
M XMMHU4YeCKHe peaKi i
(74)

ATOMBI U MoOJIeKyJibl. XMMHUUYECKHE 3JIEMEHThI. 3HAKHU

(cuMBOJIBI) XUMHYECKUX 3JIeMeHTOB. OTHOCHUTeJbHas
aToMHas Macca. [IpocTble U cioXHble BelllecTBa. ATOMHO-
MOJIEKYJIIPHOE yYEeHUeE.

XuMunyeckas dopmyua. aTOMOB

XUMHUYECKUX 3JIeMEeHTOB. 3aKOH NnocmosisHcmea cocmasa

BaneHTHOCTB

geujecms. OTHOCUTe/IbHAA MOJIEKYJIIpHas Macca. MaccoBas
Jl0JIs1 XUMHY€ECKOT0 3/1eMeHTa B COeJUHEHUH.

dusuyeckre M XUMHYECKUE HBJIEHUd. XHUMHUYecKas
peakuys U eé IpU3HaKU. YpaBHeHUs XUMHUYECKUX peaKIui.
3aKoH COXpaHEeHHWd MacCbl BellecTB Tunbl XUMHUYECKUX
peakuuii (coeJUHEHNE, pa3JIOKEHUe, 3aMellleHHe, O6MeH).
M. B. /lomoHOC08 — y4éHblii-aHYuK10neducm.

JAemoHcTpauunm

dusnyeckue sBaeHUs (pacTUpaHye caxapa B CTYTIKE,
KHUIIeHHe U KOH/IeHCaLlusl BOJBI U T. J1.).

XuMHueckue siBJeHUs (TOpeHHe CBeYH, pa3JioXKeHHe
caxapa, B3auMo/leliCTBHe CepHOH KUC/IOTBI C XJI0PUA0M
6apus,

passioxkeHue rugpokcuga meau(1l), B3aumoseiicteue

[IpUMeHSATh eCTECTBEHHO-HAy4YHbIE METOAbI TO3HAHUSA (B TOM YHCJIE HAOIIOEHHE,
MO/JeJIMPOBAHMUE, SKCIIEPUMEHT) U OCHOBHBIE ONl€pALlK MBICJIUTENbHOU eI TETbHOCTH
(cpaBHeHUe, kKaccubUKALMSA) A/ U3YYEHUS Bell[eCTB U XUMHYECKUX PEeaKIUH C OOPOM Ha
QJITOPUTM UJIH CXEMBI.

PackpbIBaTh CMBIC/ U3y4YaeMbIX MOHSATHH U 3aKOHOB U IPUMEHSITh 3TH MIOHATUS IPH ONKUCAHUU
CBOMCTB BellleCTB U UX NIPeBpalleHHH C OOpOoU Ha IJIaH U KJIYeBble CJ10Ba.

PazsmyaTh pusndeckue U XUMUYECKUE SIBJIEHUS], 06'bCHATD UX CYIIHOCTD C TOYKU 3peHHUs
aTOMHO-MOJIEKYJISIPHOTO YYEHHUS C OTIOPOU Ha OIpe/ieJIeHUsI U CXEMBI.

OnpefensTh NPU3HAKU XUMUYECKUX PEAKIUH, YCIOBUS UX IPOTEKAHUS.

OGBSCHATD CYI[HOCTb GU3NYECKUX U XUMHUUECKUX SBJIEHUH C TOYKH 3peHUsT aTOMHO-
MOJIEKYJISIPHOT'O YYEHHUS C UCI0/Ib30BAHHUEM BU3YaJIbHOH OMOPBHI.

KnaccudunupoBaTh XUMHUUECKHEe PeaKLHMH (110 YUC/IY ¥ COCTABY Pearupymoiiux u
00pa3yLIMXCs BEIIECTB) C OMOPON HA CXEMBI.

CocTaBisATh GOPMYJibl GUHAPHBIX BEIIECTB MO BaJIEHTHOCTH U ONPE/Ie/IATh BaJIEHTHOCTD 110
dopMy1aM BelecTB € OIOPOH Ha aJIFCOPUTM YIeOHBIX JeHCTBUH.

PaccTaBiATh K03pPULKEHTHI B YPABHEHUAX XUMUYECKUX PeaKIIUH C OTTOPOU Ha aJITOPUTM
y4eOHBIX 1eICTBUH.

Cie10BaTh MpaBUIaM 0JIb30BaHUS XUMHUYECKOH MOCYI0H U JIa6OpaTOPHBIM 060pyAOBaHUEM, A
TaKXKe MpaBUJIaM 06palieHus C Bell[eCTBaMHU B COOTBETCTBUHU C UHCTPYKI[USIMHU 1O BbINOJIHEHHIO
JIabOpPATOPHBIX XUMHUYECKHUX OIBITOB 10/ KOHTPOJIEM Ile/jarora.

Wcnosib30BaTh MPHU BBINOJHEHWH YYe6HbBIX 33/JaHUH U B TPOIECCe UCC/IeI0BATENbCKON
JlesITeJIbHOCTU HAay4HO-IOMYJISIPHYIO INTEPATYPy XUMHUYECKOT0 COJleprKaHusl, Clipa-BOY-Hble
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KeJie3a ¢ cepoH, B3aMMOo/iefiCTBHE XeJle3a C PaCTBOPOM
cosit mepu(ID)).
OmBIT, WIIOCTPUPYIOIUI 3aKOH COXpaHEHHs MacChl.

Nab6opaTtopHble U NpakTU4eckue paboTbl

JlabopamopHble onbimuil:

[Ipumepsl pU3nIECKUX sIBJIEHUH (1/1aBJIeHHE BOCKA,
TasiHUE JIbJ1A).

[IpuMepbl XUMHUYECKHUX SIBJeHUH (IIPOKaJBaHHEe MeJHOU
MPOBOJIOKH, B3aUMO/IeICTBUE MeJIa C KUCJTIOTOM).

Mojesu aTOMOB U MOJIEKY.I.

[Ipaktuueckas padota Ne3. [Ipu3Haku npoTekaHus
XUMHUUYECKUX PEAKLIUMI.

BbryucneHus

— OTHOCHUTEJIbHOM MOJIEKYJIIPHOM Macchl BEIlleCTB;

— MacCcOBOH /10JIM XUMUY€ECKOTO 3JIeMeHTa o GpopMmysie
coelMHEeHUs

MaTepHaJibl, pecypcel UHTep-HeTa 10/ pyKOBO/JCTBOM IleJjarora.

BbicTpanBaTh pa3BEépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha HHPOPMALUIO U3
y4eOHHKaA U CTIPAaBOYHbIX MaTepHa/IOB, FPaMOTHO HUCI0/1b30BaTh U3yYEHHBIH OHATUHHBINA
anmnapar Kypca XMMHUH

Tema 3. KosinuecTBeHHbIE
OTHOIIeHMS B XuMuH (34)

KosinuecTBo BeectBa. Mosib. MosisipHas Macca. 3aKoH
ABorazipo. MosisipHbIH 06'b€M ra30B. PacueThbl 10 XUMHUYECKOH
dopmy.ie. PacyeTbl MaccoOBOH 401U XUMUYECKOTO 3/IEMEHTA B
COeIMHEHWH, KOJIMYeCTBA BEIIECTBA, MOJIIPHOM MacChl.
Pac4yéTpl 10 XMMHUYECKUM YpaBHEHHUAM.

JleMoHCcTpanua:

- 06pa3Lbl BELECTB KOJIMYECTBOM OZUH MOJIb

Beruucnenus:

-pacuet o ¢popmMy.Jie ¥ 10 XUMUYECKOMY YPAaBHEHUIO

PackpbiBaTb CMBIC/ H3yYyaeMbIX IOHATUN U IPUMEHSATb 3TH NOHATHS, a TAKXKe U3yYeHHble
3aKOHBI U TEOPUHU /1Sl pellieHUs] pacy€THbBIX 3a/ja4 C IOMOLIbIO leJjarora.

BBIYMC/IAT MOJISIPHYIO MacCy BelleCcTB; KOJUYECTBO BellleCTBa, 06bEM ras3a, Maccy BellecTBa C
omopoii Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTH pacUYETHI 10 YPAaBHEHHUSIM XUMHUYECKHUX PEAKIUH C OIIOpOi Ha 06pasel, aJIrOPUTM
y4eOHbIX 1eICTBUI: KOJIMYeCTBa, 06'bEMa, Macchl BellleCTBa 10 U3BECTHOMY KOJIMYECTBY,
06BbEMY, Macce peareHTOB WJIM MPOJYKTOB PeaKIHH.

BbicTparBaTh pa3BépHYThbIe NMCbMEHHbIE U YCTHbIE OTBETHI C OTOPOX Ha MHPOPMAIHIO U3
y4eOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO MCI0JIb30BaTh U3y4YeHHbIN MOHATUIHHbBINA
annapar Kypca XMMHHM € IOMOLIbI0 eJiarora.

Paszpen 3. [lepunoauyeckuii 3akoH u [lepuoaudeckas cucreMa XMMU4Y€CKUX 3/IeMEeHTOB /I.

H. MeHges1eeBa.

CTpOCHl/Ie aToMoOB. XMMH4YecKas CBA3b. OKUC/IUTE/IbHO-BOCCTAHOBUTEJIbHbIE peakKnuu (15 '-[)

Tema 4. CtpoeHue atoma.
Nepuoanueckunii 3aKoH u
Mepuogunyeckana cucrema
XUMMUYECKUX 3N1EMEHTOB

A. N. Mengeneesa. (7 4)

[lepBble
3/1eMeHTOB. [loHATHe O rpynnax CXOAHBIX 3JIeMEHTOB
(wesiouHble U I[eJIOYHO3eMe/bHble MeTaJ/l/Ibl, TaJOTeHBDl,
WHepTHBle Trasbl). JsemeHmoul, Komopwvle 06pasyrom
amg@pomepHble okcudbl U 2udpoKcUdbL.

[lepuoanyeckuit [lepuoguueckas
XUMUYeCKUX 3JIEMEHTOB . 1. MeHpeseeBa.
KopoTkonepuoaHas v d1uHHonepuodHasi GpopMbl

IONBITKH Knaccnc]m}caunu XUMHUYECKUX

3aKOH. cucrema

PackpbIBaTb CMBIC/I TEPUOAUYECKOT0 3aKOHA M0/ PyKOBOACTBOM e/arora.

[ToHMMAaTh CylLIleCTBOBaHHE EPHUOJUUECKON 3aBUCMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB
(M3MeHeHHE paJjuyCOB aTOMOB U 3JIEKTPOOTPHULIATEBbHOCTH) U UX COeJUHEHUH OT
MOJIOXKEHUS B IEPUOANYECKOM CUCTEME U CTPOEHHS aTOMa C UCI0JIb30BaHHUEM CXEM U TaBJIHIL,

YcTaHaB/IMBATh CBA3b MeX/1y MOJI0KEHUEM 3JIeMEeHTa B IEPUOAUUYECKOH cHCTEME U CTPOEHUEM
ero aToMma (cocTas Y 3apsij s/ipa, 061iee YUCJIO 3JIEKTPOHOB U paclpe/ie/IeHHe UX 0
3JIEKTPOHHBIM CJIOSIM) 110 06pasIyy.

[IporHo3upoBaTh XapaKTep U3MeHEeHHs] CBOMCTB 3JIEMEHTOB U UX COeJUHEHHUH [0 rpyNnaM U
nepuojam [leproAnyecKoi CHCTEMBI C TOMOIIBIO Tejarora.
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[leproanyeckol CUCTEMBbl XHMHYECKHX 3jeMeHTOB /[l
U. Menpeneesa. [leprogel u rpynnbsl. PU3udecKuit cMbICI
MOPAJKOBOrO HOMepa, HOMEpOB IlepHojia M TPYIIbI
3JIeMeHTa.

CtpoeHue aTtomoB. CocTaB aTOMHBIX fAjep. M3omonbL
JnexkTpoHbl. CTpoeHHe 3JIeKTPOHHBIX 000JI0YEK aTOMOB
nepBblx 20 XxXUMHYeCKUX 3jeMeHTOB [lepuoaudeckoi

cuctembl /I H. MeHpeneeBa.  XapaKTepUCTHKA

XMMHUYECKOTO  3JIeMeHTa TII0 ero IOJIOKEHUI0 B
[lepuopuueckoit cucteme /. U. MeHieneeBa.

3akoHoMepHOocmu  uU3MeHeHusl — paduyca  amomos
XUMUYECKUX 3/1eMeHmos, MEMAAAu4eckux u

Hememanaau4eckux ceolicme no epynnam u nepuooam.
3Hauenue Ilepuoduueckozo 3axkoHa u Ilepuoduueckolii
cucmeMbl XUMU4ecKux 3/1emMeHmos 0151 pa3eumus Hayku u
npakmuku. /. U. Mendeseed — yuéHulii u 2paxc0aHuH.
JAemoHcTpauum

KopoTkonepuoaHas v JMHHONeproAHas GOPMbI
[leproanyeckoi cCUCTEMBI XUMHUYECKHUX 31EMEHTOB

J. U. MeHpeneeBa.

O3HakoMJIeHHe ¢ 06pa3LaMHi MeTa/lIOB U HeMeTaJlJIoB.

JNlabopaTopHble U NpaKTUUeckue paboTbl
JlabopamopHulil onvim:

B3auMozielicTBHe THAPOKCHJA LHMHKA C pacTBOpaMu
KUCJIOT U 1eJiouei

XapakTepu30BaTb XMMHYeCKHe 3J1eMeHThI IepBbIX TPEX 1€PHUOA0B, Ka/us, Ka/lbLys M0 UX
noJioxkeHuto B [lepuoguyeckoi cucreme /l. U. MeHieseeBa.

CiieioBaTh MpaBUJaM 6€30MacHOM paboThl B 1a60PATOPUH IIPH UCIOJb30BAHUU XUMUYECKOMN
nocyzibl M1 060pyA0BaHuUs 0] KOHTPOJIEM Ilefiarora.

BbicTpanBaTh pa3BépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX Ha UHOpMaL Ko U3
y4eOHHKa U CNIPaBOYHbIX MaTepHaJIOB, TPaMOTHO UCIO0/1b30BaTh U3y4YEHHBIH MOHATUHHBIA
anmapar Kypca XMMHMH NocJle CTPYKTYPUPOBaHHUA MaTepHasla C UCI0JIb30BaHUEM KJIHIIIe.

Hcnonb3o0BaTh NpHy BEINOJHEHUH y4eOHBIX 3a/JaHUH TeKCTbl yYeOHMKa MocIIe
CTPYKTYpHUPOBaHUsA MaTepHasa, CIpaBoYHble MaTepuasl ([lepruoanyeckyto cuctremMy
XMMHYecKHX 371eMeHTOoB /[, M. MeHiesieeBa, TabMLy pacCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJieH B BOJie, 3JIEKTPOXUMUYECKUH A/l HaNpsSHXKeHUH MeTaJlIoB).

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B IPOLieCCe UCCIeJ0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMHUUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa oA PyKOBOACTBOM Ilefarora

Tema 5. CTpoeHue BelecTB.
XuMu4yecKas CBs3b.
OKHCIUTETBHO-
BOCCTAHOBHTEJbHbIE PeaKIUU

(84)

Xumunueckas cBsi3b. KoBaneHnTHas (oJsipHast ¥ HEMOJIIpHast )
CBSI3b. DNIeKMpOoOmMpUYamenbHOCs amomo8 XuUMU4eckux
anemenmog. IoHHas CBs3b. Tunst KpUCmaiiuyeckux peuemox.
CreneHb Okuc/uTeNBbHO-
BOCCTAHOBHUTeJIbHbIe peakuuu. [Iporeccbl oKUCIeHUSA U

BOCCTaHOBJIeHUSA. OKHUCIUTENH U BOCCTAHOBUTEJIH.

OKHCJIEHHUA.

JdeMoHcTpanuu
OKHCINTETEHO-BOCCTAHOBUTEINILHBIE PEaKIINH: TOPEHHE,
peaxuuy pas3sioKeHus, COeIUHEHNS

PackpbIBaTh CMBICI M3Y4aeMBIX TIOHATHH 1101 PYKOBOJICTBOM Mearora.

Onpenensth BUJ XUMUYECKOH CBSI3H B COSTMHEHNH C UCIIOIE30BaHUEM CXEM.

OnpenesaTh cTeneHb OKMCICHHS XUMUYECKOT0 dJIEMEHTa 110 pOpMyIIe ero COeMHEHHMS C
HCIIONIB30BAHUEM AITOPHTMA.

OmnpenensTs AIEMEHT (BEIIECTBO) — OKHCIIUTEIb U SIIEMEHT (BEIIECTBO) — BOCCTAHOBHTE.

OOBACHSTH CYIHOCTB MPOLIECCOB OKHCIICHHUS 1 BOCCTAHOBJICHUS.

CoCTaBNIATh NEKTPOHHBIN OaaHC ¢ y4ETOM YMCIIa OTJAHHBIX U IPUHSATHIX SIEKTPOHOB.

CoCTaBiIATh ypaBHEHHE OKHCIMTEIbHO-BOCCTAHOBUTENIBHON PEaKIMH 110 alropuTMy pasbopa
OKHCITUTENIbHO-BOCCTAHOBUTEIILHOM PEaKIIUH.

Vcnons30BaTh NpH BBHITIOJHEHUH YUeOHbIX 3aJJaHHH TEKCThI YUeOHHKa IT0CIe CTPYKTYPUPOBAHHS

Marepuaa, ClipaBOYHbIe MaTepUallbl (IEPUOJUUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB [1. 1.
MeHpeneeBa, TabIHIYy pacTBOPUMOCTH KHCIIOT, OCHOBAHHH U COJIEH B BOJIE, DIIEKTPOXMMUICCKUI PSJT
HaIpsDKEHUH METaJUIOB)
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Pa3zeu 2. BaxxHeilMe npeACcTaBUTE/IM HEOPraHUYeCKUX BemecTs (35 4)

Tema 6. Kucnopoga. Bogopoga,.
(14y)

Bosayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —
3JIeMeHT U TpOCTOe BeLlecTBO. HaxoxpeHune
KHCJopoJa B npupoje, ¢u3MdeckMe U XUMHYECKHE
cBOMCTBA. Peakiuu ropeHNs NPOCTHIX U CJIOKHBIX BEIleCTB.

030H.

Tennosoll aggdekm xumuueckoll peakyuu. IK30- H
3H/I0TEpPMHUYECKHE peakuuy, mepMoxumuieckue
ypagHeHus. Tlonstue 06 oxcujax. CnocoGbl NMOJyYeHHUs
KUCIOpOJa B JIaGOpAaTOPUM U NPOMBIIJIEHHOCTH.

NpUMeHeHHe KHUCJIOpPOJAd. KpYyroBOpOT KHC/I0poJa B
npupoze. TonanBo: yrosib U MeTaH. 3arpsisHeHue BO3/yXa,
yCuJieHHe TapHUKOBOTo 3¢ deKTa, pa3pylLieHHe 030HOBOT0
ciosl.

Bozopos — asieMeHT U IpocToe BelllecTBO. HaxoxaeHue
BO/IOPO/A B IpUpo/e, GU3nyecKre U XMMUYECKHe CBOMCTBa
(Ha npHMepe B3aUMOJEHCTBUS C HeMeTa/UIaMH M
OKCH/IaM{ MeTaJlJIOB), NIPUMEHEHUE, CNOCOObI NOMYHYEHUs.
[TonaTue o kucjaotax KucaoTsl 1 cosu.

AeMmoHcTpauumn

BsaumogeiictBue pocdopa, cepsl U Kesie3a C KUCJIOPOA0OM
(BO3MOXKHO HCITOJIb30BaHHE BU/IEOOMBITOR).
OnpejesieHue cojiepKaHusl KUCJA0pO/ia B BO3yXe.
OnbIThI, IEMOHCTPUPYIOLHE YCIA0BUSI BOSHUKHOBEHUS U
NpeKpalleHUs TOpeHus.

Na6opatopHble U NpakTU4eckue paboTbl

Jla6opamopHbiii onsim:

O3HakoMJIeHHe C 06pa3LiaMHi OKCH/JOB.

IIpakmuyeckas paboma:

Ne 4. [Tony4eHue KUCI0POJia, U3y4YEeHHUE ero CBOUCTB.
[Ipaktuueckas padota NeS. [Tomydenne Bomopoa u U3ydeHue

€ro CBOMCTB.
Bovtuucnenusn

— MOJIeKyJIHpHOﬁ MacCChbI KMCJIOpOJa ¥ 030HA Ha
OCHOBAaHHM aTOMHOM MacChl XUMHUYECKOI0 3JIeMeHTa

PackpbIBaTbh CMBIC/ H3y4aeMbIX TOHATHHM U IPUMEHSATD 3TH NOHATHSA NPHU ONMHCAHUH CBOUCTB
BellleCTB U UX IpeBpallleHUH C HCI0J1b30BaHUEM ONOPHBIX CJIOB U KJIHIIE.

XapaKTepHu30BaTh (ONUCBIBATB)C ONOPOLL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
coCTaB BO3/iyXa, PU3NYeCKHe U XM-MHUYeCKHe CBOMCTBA KUCJI0PO/A, CIOCO6BI ero MoJIydeHus,
NpHUMeHeHHe U 3HaueHHe B IPUpPOo/ie U XKU3HH YesloBeKa.

CpaBHUBATb PeaKIM1 FOPEHUs U Me/lJIEHHOTO OKHCJIEHHUS C TPe/iBapUTeIbHBIM 06CyKjeHuEM
napaMeTpOB CPaBHEHHS.

Co6upaTh NpuGOpPHI AJIs MOJyYeHHs KUCJA0PoAa (BbITECHEHHEM BOJIbl M BO3/yXa).

PacnosHaBaTb ONBITHBIM IyTEM KUCJIOPOJ, IOJ KOHTPOJIEM Nefarora.

Hcnosb30BaTh XMMHUYECKYI0 CHMBOJIMKY /LISl COCTaBJIeHUs GOpPMYJI BELeCTB, MOJIEKYISAPHBIX
ypaBHEHUH XMMHUYECKUX PeaKIUi ¢ yyacTHeM KUCJI0poJa.

OGBACHATD CYLHOCTB 3KOJOTMYeCKHUX ITP06.JIeM, CBA3aHHBIX C 3arpsi3HEHHEM BO3/yXa.

CrenoBaTh MpaBuiaM 6e30MacHON paboThI B 1a60paTOPUH IPU UCII0JIb30BAHUH XMMUYECKOH
NOCYZAbl U 060pYJOBaHHs 10/, KOHTPOJIEM I1€/Jarora, a Takke NpaBU/IaM 00palieHus ¢
rOpIOYMMHU BellleCTBAMH B ObITY.

[l1aHMpOBATE M OCYIeCTBIATh Ha IPAKTHKe XMMHUYeCKHe 3KCIIepUMEeHThI, IPOBOJUTh
Hab6JII0ieHHs, ZieJIaTh BbIBO/bI 110 pe3yJibTaTaM 3KCIepU-MeHTa 10/, PyKOBOJCTBOM Ilefarora.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie.
Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IIPOLieCCe UCCIeJ0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIIPHYIO JIMTePAaTypy XMMHUUECKOTr0 COAeP>KaHUs, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa o pyKOBOACTBOM lefarora.

BbicTparBaTh pa3BépHyThble MMCbMEHHBIE U YCTHbIE OTBETHI C OOPOH Ha MHPOPMALIMIO U3
y4ebHUKa U CIPaBOYHbIX MaTe-
pHaJIOB € ONIOPOM Ha MJIaH, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca
XUMHH

Tema 7. Boga. PacTBopsl.
IouATHE 06 OCHOBAHUAX

Boga. Ee coctaB. Ctpoenue. Mosekybl. Qusuyueckue
ceoticmea 80dbl. Boda kak pacmeopumess. PacTBOPBHL.

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATUHN U NMPUMEHATDb 3TH NIOHATUSA NIPU OITUCAHUHN CBOMCTB
BelleCTB U UX npeBpaLueHyIﬁ C [IOMOLbIO ITeaarora.
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(54)

Ilonamue o pacmeopumocmu eeujecms 8 gode. [lToHsamue o
HACbIUJeHHbIX U HEHACbIWeHHbIX pacmeopax. MaccoBasi 1015
BelllecTBa B pacTBope. PacyeT MaccoBo# 0.1 BelecTBa B
pacTBope (MpoLeHTHas KOHILEHTPaIHsi).

Xumuueckue ceolicmea 600bl (pasnosceHue, peakyuu c
HampueM, okcudoM Kaavyus, okcudom cepbutlV [loHsamue 06
ocHosaHusiX. Posnb pacmeopoe & npupode U 8 XHCUSHU
yenosexka. Kpyzosopom eodel 6 npupode. 3arpsi3HeHHe
NPUPOAHBIX BoJ. OXpaHa M 0YMCTKA MPUPOAHBIX BOJ,.

AeMmoHcTpauumn

JJ1eKTpOJIM3 BO/Ibl; CHHTE3 BO/Ibl; B3AUMO/I€HCTBHE BOJbI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMaTEPHUAJIOB).

PacTBOpeHHe BelecTB ¢ pa3/IMYHON pacTBOPUMOCTHIO.
HccienoBaHye pacTBOPOB KUCJIOT U 11eJI0Yei ¢ TOMOILbI0
WH/JMKaTOPOB.

Na6opatopHbie U NpakTU4eckue paboTbl
Ilpakmuyueckas paboma:

Ne 6. [IpuroToBJIeHHe PACTBOPOB C Ollpe/ie/IEHHON
MacCOBOH 0Jiell pacCTBOPEHHOIO BEIECTBA.

XapakTepu3oBaTh $pU3NYeCKHe U XUMUYECKHUe CBOMCTBA BOAbI, €€ pOJib KaK PaCTBOPUTEJIS B
MPUPOJIHBIX MPOLECCAX C ONOPOH Ha IJIAH U CXEMY.

CocTaB/IITh ypaBHEHUS] XUMUYECKUX PeaKIUi C y4acTHeM BOJbI C OTIOPOH Ha CXEMY.

OOBSACHATD CYL[HOCTD 3KOJIOTHYECKHX TPO6JIEM, CBA3aHHBIX C 3arpsi3HeHHUEM NIPUPOHBIX BOJ,
CIoco6bI OYUCTKHU BOABI OT IPUMeCeH, Mephl 110 OXpaHe BOJ| OT 3arpsi3HeHUs ocsIe
pe/BApUTEIBbHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

[I1aHUpPOBATE U OCYIECTBIIATh HA MPAKTHKE XUMUYECKHe IKCIEPUMEHTHI, IPOBOJAUTD
Hab6JII0JeH s, 1eJIaTh BbI-

BO/IbI 10 pe3yJIbTAaTaM 3KCIEPUMEHTA 0Jf KOHTPOJIEM I1e/Iarora, C UCIOJIb30BaHUEM KJIHLIE.

CneznoBaTb nIpaBuiaM 6e30MacHON paboThl B JaGOPATOPHUU NPH UCIOIb30BAHUU XUMUYECKOH
ocyibl 1 060PyZ0BaHUs O], KOHTPOJIEM IeJarora.

[IpoBOAUTH BBIUKUCIEHHUS C IPUMeHEeHHEeM IOHSTHS «MaccoBasi [10Jisl BellleCTBa B pacTBOpE» C
oTnopoi Ha GOpPMyIbl.

HWcnosib30BaTh NPH BBINOJHEHUH YYeOHBIX 3alaHUH U B ITpoliecce Uccae0BaTelbCKOM
JesITeJIbHOCTH HAyYHO-MOMYJISIPHYIO JIMTEPATYPY XUMUYECKOTO COJlepKAHMUS, CIPABOYHbIE
MaTepuasbl, pecypcbl MHTepHeTa NoJ pyKOBO/CTBOM Ilejiarora.

BricTpauBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C OOPOM Ha HHPOPMALHIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIA TOHATUWHBIA
anmapar Kypca XMMHH I10cJle IpeJiBapUTeJbHOI0 CTPYKTYPUPOBaHUs MaTepHasa.

Tema 8. d1eKTpo/IMTHYECKAA
Auccouranus. XuMudecKue
peakuuu B pacTBopax

(54)

Teopust 3JIEKTPOIUTHUECKOM JICCOLUALUY.

ONeKkTponuTHYeCKass  TUCCOLHUAIIHS. DNEeKTPONUTHL |
HE3NMeKTPOIUTHL. KaTnoHsl, aHHOHBL. Mexanusm ouccoyuayuu
seujecms ¢ pasnudHbIMU 8uoamu xumudeckotl cesasu. Ilonamue
ocmeneru ouccoyuayuu. CUIbHBIE U ClIa0ble 3JEKTPOIUTEL.
Peakiun nonHOTO OOMEHa. YCIOBUS NMPOTEKAHUS PEaKIUi
HOHHOTO 0OMeHa 710 KoHIa. [loHbIe U COKpaEHHBIE HOHHBIE
peaxuuii.

H COolled B

YpaBHEHUS XuMHYecKHe  CBOMCTBA  KHCIIOT,

OCHOBaHUN CBCTC HpeHCTaBHeHI/Iﬁ 00

3JIEKTPOJUTHIECKOM qucconanuy. KauecTBeHHbBIE peakiiy Ha

KaTUOHbl W AHWOHBI: HMOHBLI XJIOpHA-, 6pOMl/Ill-, uoauna-,

cynbdar-, kapOoHaT-, CHIIMKAT-, hocdar- aHHOHBI; THIPOKCHI-

HOHBI, KaTHOHbBI AMMOHHWA, Mar”Hufd, KajlblIWUA, aJKOMHHUA,

xene3a (2+) u (3+), menu (2+), HMHKA, MPUCYTCTBYIOLINE B
BOJIHBIX pacTBOpax.

PackpbIBaTb CMbIC/ U3y4aeMbIX MOHATHH, @ TAKXKe CMBICJI TEOPUH 3JIEKTPOJTUTHYECKOH
JIMCCOLIMALIUH C OTIOPOM Ha CXEMBI.

OGBbACHATD NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PaCTBOPOB C OMOLIbIO eAarora.
CocTaBJATb ypaBHEHUS JJUCCOLMALMU KUCJIOT, LeJI04el U COJIeH, MOJTHbIE U COKpaILéHHbIE
HMOHHbIE yPaBHEHUS XMMUYECKHX PeaKLMi HOHHOT'0 0OMeHa.

[11aHUPOBATD U OCYLECTBJIATh HAa NPAKTHKE XUMUUYECKHEe 3KCIIEPUMEHTBI, IPOBOJUTD
Hab6JI0/ieHus, leJIaTh BBIBO/IbI 10 Pe3yJIbTaTaM 3KCIIEpUMEHTA OCJIe peABapUTEbHON
paboThI.

CrneoBaThb npaBuiaM 6e30MacHOi paGoThl B IaGOPaTOPUH NMPH UCTOIb30BAHUH XUMUYECKOH
ocy/ibl M1 060pyZ0BaHUsI 0] KOHTPOJIEM Ilefarora.

[Ipou3BOUTE BEIYMCIEHHS 10 XUMUYECKHUM YPaBHEHUSM.

BeIcTparBaTh pa3BEépHyThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha MHPOPMALIUIO U3
y4e6HUKa U CIPAaBOYHBIX MaTEepPHAJIOB, TPAMOTHO UCIO0JIb30BaTh U3YYeHHbIN MOHATUHHBIN
amnmapar Kypca XMMHH I10CJIe IPe/iBapUTEeNbHOI0 CTPYKTYPHUPOBAHUsI MaTepHasa.

HWcnosib30BaTh NpH BHINOJHEHUH Y4eOHBIX 3a/laHUH U B ITpOLiecce NCCIeL0BaTeTbCKON
JlesITeJIbHOCTH HAYYHO-IIOMYJISIPHYIO0 INTEPATYPy XUMUYECKOTO COZePXKaHUsA, ClIPaBOYHbIE
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JleMOHCTpauuu

JneKTprYecKas MPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIDKEHHE HOHOB B 3JIEKTPUYECKOM MOJIE.

OnbIThI, UIJIIOCTPUPYIOLHE IPU3HAKH IPOTEKAHUS
peaknui HOHHOro o6MeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThbl

JlabopamopHblil onbim:

Peakuu HoHHOI0 06MeHa B pacTBOpax 3J1eKTPOJIUTOB:
cyabdara menu(1l) u ménoun, kapboHaTa HATpUA U
COJITHOM KMCJIOTBI, peaKLUsl HeHTpaIu3aluy Mexay
TUJPOKCUOM KaJIusl U COJITHON KUCJIOTOM.
Bouryucaenus

— 10 ypaBHEHUSAM XUMHYECKUX PeaKLUN

MaTepHaJibl, peCypCbl I/[HTepHeTa InocJjie KOHCyJIbTallUH C IefaroroMm

TeMma 9. OCHOBHBI€E KJIACChI
HeOopraHu4ecKmx
coeUHEHUH

(1149)

Knaccudukanus HeopraHM4eCKUX COeIMHEHUH.

OKCHABL: cOCTaB, kKJaaccuduranus (OCHOBHbIE, KUCIOMHbIE,
am@pomepHble, Hecos1eobpasyroujue Ha npumepe okcuda
yesepoda Il u okcuda azoma Il), HomeHkaaTypa [losyveHue u
XUMHYEeCKHe CBOMCTBA OKCH/I0B (B3aUMOJIeHCTBUE C
BOJIOM, KUCJIOTAMH, I11eJI04aMH ).

OcHOBaHHUSs: COCTAB, KJaccubuKanus (1eJ04u U
HepacTBOpPHMbIe OCHOBAaHUs), HOMEHKJ/IATYpa, pusnyeckue
Y XMMU4YeCKHe CBOMCTBA (B3aUMO/IEHCTBHE C OKCUIAMU
HeMETAJJIOB, KUCJIOTaMHU, COJISIMH ), CNOCOObI NOAYHYEHUS.
KucnoTsl: cocTas, kiaccuduKkays, HOMEHKJIATYPA,
¢dusnyeckre U XUMHUYeCcKre CBOMCTBA (B3aHMO/IeCTBHE C
MeTaJlJlaMH, OCHOBHbIMH OKCHJaMH, OCHOBAaHHUAMH,
COJIIMM Ha IpUMepe COJITHOW U CEpHOM KUCJIOT), Cnocobbl
nosay4eHusi. Psi ak THBHOCTH METaJLJIOB.

Couu (cpeZiHMEe): HOMEHKJIATYPa, CHOCOGLI MOJTyYeHUs,
B3aMMO/JIEHCTBHE COJIel C MeTalJlaMU, KUCJIOTaMH,
111eJ109aMH U COJISIMU.

FeHeTHYecKasi CBSI3b MEX/Y KJIaCCAMH HEOPTaHHUYeCKUX
coeuHeHUH. ['eHeTHYecKue psaAbL. [ToHssmue 06
amg@omepHbix 2udpokcudax (Ha npumepe UHKA U
AAIOMUHUSL): XUMUYecKue ceolicmea ezaumodelicmaue ¢
Kuc0mamu u Wes04amu, pas/ioxceHue npu HazpesaHuu.

JAemoHcTpauunm

06pa3sibl HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB.
B3auMogelicTBue pacTBOpa CEpHOM KMCJIOThI C OKCUA0M
megu(1D).

Peakiuua HeHTpau3saLnuu.
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OrmpeiesieHHe OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COSIMHEHHH 10 Ma0IIoHy.
CocraBieHHe CXeM CTPOCHUSI OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSANHEHHI HAa OCHOBE
OTIpeIeNeHNsI.

CocraBienre GpopMyJs1 OCHOBHBIX KIIaCCOB HEOPTaHWYECKHX COSIMHEHHH U Ha3bIBaHHE HX IO
MEXIyHapOIHON U TPUBUAIGHON HOMEHKIIAType C UCIIOJIb30BaHHEM OIPEEIeHNs H TaOIHIbI
PacTBOPUMOCTH.

KnaccudunupoBanue U3y4aeMbIX BEIIECTB 10 COCTaBY M C60LCMBAM C OTIOPON Ha OIpeielIeHus,
CXEMBI ¥ TaOJIHILy pACTBOPUMOCTH.

CocraBieHne TaOJINIBI TeHETHYECKUX PSAIOB U cXeMbl «I eHeTHueckast B3anMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTAaHWYECKHUX COETHMHEHMIN MO PyKOBOACTBOM II€arora.

[Tporao3upoBaHue CBOHCTB BEMIECTB HA OCHOBE OOIMNX XMMHUYECKUX CBOWCTB H3YUCHHBIX KJIACCOB,
IPYII BEIECTB, K KOTOPHIM OHU OTHOCSTCS C UCIOJIb30BAaHUEM CXeMbl «[ eHeTHueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COeTMHEHUI» 0] pyKOBOACTBOM II€Jarora.

CocraBieHre MOJICKYISIPHBIX YPaBHEHUH peakiiii, HITIOCTPUPYIOIIUX XUMUYECKUE CBOHCTBA
U3Y4YEHHBIX KJIACCOB U CNOCOObI NOMyHeHs BEIECTB H3YUEHHBIX KJIaCCOB, IPYIII, a TAKKe
MOATBEPKAAIONINX TeHETHIECKYIO B3aNMOCBS3b MEXIY HIMH, C OTIOPOi Ha BepOabHYIO CXEMY B
KauyecTBE 3pUTENILHON OTOPBHI.

CocTaBieHre MOJNEKYIIPHBIX YPaBHEHHH PeakIHii o CXeMaM C IpeIBAPUTEIBHBIM 00CYKICHUEM
BBIOOpA PearupyroNux BeI[eCTB.

Beruncnenue no ypaBHeHHSIM XHMHYECKUX peaKlnii KoJandecTBa, 00bEMa, MacChl BEIECTBa 10
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM NMPOILYKTOB PEAKIMHU 110 AJITOPHTMY.

[InanupoBaHUe M OCYLIECTBICHHE HA MPAKTUKE XUMUYECKOT0 SKCIIEPHMEHTA M HaOIIOACHHUS MO
PYKOBOZICTBOM yYHTEJIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0JIF30BAaHNEM OMOPHBIX CIIOB.
DopmynrpoBaHUE C TOMOIIBIO ITEIArora H BBINOIHEHNE paBmIl 6e30macHoi paboTs! B TabopaTopun
TP UCTIOIB30BAHIN XHMHUIECKOH TIOCY B K 000PYHOBAHMSI.

Vcnonp3oBaHue NpH BBIOJHEHUN YUeOHBIX 33/IaHU M B POLIECCE HCCIIE0BATEIBCKOI IS TEIbHOCTH
Hay4YHO-TIOIYJIIPHOM JTUTEpaTyphl XUMHUYECKOTO COIEPAKAHUS, CIIPAaBOYHbIE MaTepHAIIbl, PECYPChHI
HHTepHeTa, ocylecTBIeHHE BEIOOpa [0 PYKOBOACTBOM HAaCTaBHUKA.




BreiTecHeHue OZHOT'O MeTaJljla APYTI'MM U3 paCTBOpPaA COJIH.

NabopatopHble 1 NpakTUYeckue pabotbl
JlabopamopHble onbimuil:

B3anmogelicTBUe KUC/IOT C MeTalJIaMu.

[TonydyeHue HepacTBOPUMbIX OCHOBAHHM.
B3auMogelicTBUe HepaCTBOPUMBIX OCHOBAaHUM C
KHUCJI0TaMH.

PaznoxeHue rugpokcuaa meau(ll) npu HarpeBaHUM.
IIpakmuyeckas paboma:

Ne 7. PemieHue 3KCiepUMeHTa/IbHBIX 3a/ja4 110 TeMe
«OCHOBHBIE KJIaCChbl HEOPTaHUYECKHUX COeJUHEHUI».

BbiqucneHusi
— 110 ypaBHEHUSIM XUMHYECKUX PeaKLINI

BeicTpanBanue pa3BEPHYTHIX MMCHMEHHBIX M YCTHBIX OTBETOB C ONMOPOH Ha HHGOPMALUIO U3
yueOHHKA U CIIPAaBOYHBIX MaTepPHaJIOB, IPAMOTHOE HCIOJIb30BAaHUE H3YUYEHHOTO MOHATHHHOTO
anmapara Kypca XMMHUH C UCIOJIb30BaHHEM IIaHa, OMOPHBIX CJIOB, aITOPUTMA.

Paspen 3. Bewectso n xmumuyeckue

peakuum, 44

Tema 10. Xumuueckme peakuumm.
OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKUX peaKuuii (4u)

ITlonsamue o CKopocmu XUMUYECKou peaxkyuu. @aKmOpbl,
elusAwue Ha CKopocmb XUMUYECKOU peaxkyuu. Tlonsamue o
COMOCEHHbIX U 2emEPOCEHHbIX pPEeaAKYUsX. Honsmue 06

06pamuMblx u Heo6pamuMblx XUMUYECKUX  peaKkyusix.
Tousmue o XUMUYECKOM paesHosecuu. CM@W@HM@
XUMUHYECKO20  PABHOBECUAL. @aKmOpbl, siauAwwue Ha

CKOPOCMb XUMUYECKOU PeaKyuu U NON0HCEHUEe XUMULECKO20
pasnogecusi. Kiaccugukayusi  xumuueckux peaxyuii no

PA3HbIM OCHOBAHUSAM.

PackpbIBaTh CMBICI U3y4aeMbIX IOHATUN U IPUMEHSTh 3TU OHATHS IIPU ONIUCAHUM CBOMCTB BELIECTB U

HX IpeBpaIleHHUH.

KnaccnduiupoBaTts XMMHYIECKHE PEAKIUN MO PA3IHIHBIM IIPH3HAKaM.

Y cTaHaBIMBATh 3aBUCHMOCTH CKOPOCTH XUMHUECKON PEAKIHH OT PA3INIHBIX (PAaKTOPOB MOX

PYKOBOJCTBOM YUHTEIIS.

[IporHo3upoBaTh BO3MOXKHOCTH NIPOTEKAHUS XUMHUUCCKHUX IIPEBPAILEHUH B Pa3IMUHbBIX YCIOBUAX IOCIIE

TIpeABapUTEIILHON paboTHI.

DnpenensiTs OKHCIUTENs U BoccTaHOBUTENH B OBP.

CocTaBIATh AIIEKTPOHHBIN OallaHC PeaKIIHy.

[Tpou3BOAUTH BEIYMCIECHHS 10 XUMUYECKUM YPaBHEHHSIM 110 aITOPUTMY.

BrICTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE H YCTHBIE OTBETHI C OTIOPOif Ha MH)OPMAINIO U3 yIeOHHKA I

CIIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIIOIB30BaTh N3YUCHHBII MOHATHIHBIN anmapar Kypca XUMHA

TI0CJIe TIPEeIBAPUTENHFHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Vcrionp30BaTh MY BBITOIHEHUH YYeOHBIX 3aJJaHUH U B TIPOLECCE MCCIIeA0BATENbCKON IEITEbHOCTH

HaY4HO-TIOMYJISAPHYIO JIUTEPATYPy XUMHUYECKOI0 COJep KaHHsl, CIIPABOYHBIE MaTepHaJIbl, PECypPChl

HuTepHeTa nocie KOHCYNIbTalluU C IeJaroroM.

PacKpbIBaTh CMBICIT H3y4aeMbIX MOHSTHI, a TAKKe CMBICI TEOPHH SIIEKTPOIUTHIECKON JUCCOINALNH C
OTOPOH Ha CXEMBI.

DOBACHATH MPUYUHBI AIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIIBIO HeJarora.
CocTaBiATh ypaBHEHHs JUCCOLMALIUY KUCIIOT, LeJI0Yel U coJleil, TOIHbIE U COKpAIEHHbIE HOHHbIE
YpaBHEHUS XMMUYECKUX PeakIMii HOHHOTO 0OMeHa.

r[J'[aHI/lpOBaTb U OCYHIECTBJIATH HAa MPAKTUKE XUMHUYECKHUE DKCIIEPUMEHTBI, IIPOBOAUTH Ha6m011em/m,
JIeTaTh BBIBOJIBI IO pe3yIbTaTaM SKCIICPHMEHTa MOCIIe IPeIBAPUTEILHON PadoOThL.

CremoBaTh npasmiaM 6e30macHO paboTHI B TaOOPaTOPUH IIPH UCTIOIB30BAHNH XMMUUECKOH ITOCYIBI X
000pyI0BaHUS O KOHTPOJIEM Iearora.

[Ipon3BOANTH BEIYMCIICHAS IO XUMHYECKIM YPaBHEHHSIM.

BbICTpanBaTh pa3BEPHYTHIC MUCEMEHHBIC M YCTHBIE OTBETHI C OMOPOit Ha MHPOPMALHIO U3 yYeOHHKA U
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CIIPAaBOYHBIX MaTePHaIOB, TPAMOTHO HCIOIb30BaTh H3y4EHHBIH TOHATUIHBIN anmapar Kypca XUMUR
TOCJIe MPEIBAPUTENBHOTO CTPYKTYPUPOBAaHUS MaTepuaa.

Vcrionp30BaTh IpH BBITOIHEHUHN YIEOHBIX 3aJJaHUH U B IIPOIECCE NCCIIEeN0BATENbCKON IEITeIbHOCTH
HAy4YHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COJICP KaHUsl, CIIPABOYHBIEC MAaTepHabl, PECYPChI
HuTepHeTa nocne KOHCYNbTallUU C IEJaroroM

9 KJIACC

(2 4 B HEZIEMIO, BCETO 68 U)

Tembl,
pacKpbiBaloLme faHHbI pasgen
nporpammel,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX U3yuyeHune

OcHOBHble BUAbI AeATENbHOCTU

OCHOBHOE coaepKaHue
obyuatowmxca

Paspen 1. BemecTBo M XMMHYecKHe peaknyu (104)
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IloBTOpEHUE U YTIyG/IeHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Iepuoauueckuii 3akoH. Ilepuonnyeckas cucreMa XMMHUYECKHX
anemenToB J[. 1. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KaKs, KaJIBIUS U UX
COEIMHEHHH B COOTBETCTBHH C IOJIOKCHUEM IJIEMEHTOB B
MIEPHOIMIECKON CHCTEME U CTPOSHHUEM HX aTOMOB.
Knaccuduxanus n HOMEHKJIaTypa HEOPraHMYECKUX BELIECTB
(MexIyHapoIHas U TpPUBUANIBHASA). XUMHYECKUE CBOWCTBA
BEILIECTB, OTHOCSAIINXCS K Pa3INUHbIM KJlaccaM
HEOpPraHM4ecKuX coefuHeHul. I'eneTnyeckas cBA3b
HEOPraHWIECKHX BEIECTB.

CrpoeHue BelecTBa: BUIbl XUMIUECKON CBSI3U U THUIIEI
KPHCTAININIECKHUX PEIIETOK. 3a6UCUMOCIb CEOLUICE Geuyecis
OM UX CMpPOEHUSL.

XuMH4ecKre peakuy. KITacCH(PHUKAIHS XUMIIECKUX PEaKIui
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 2MEKTPONTUTHIECKOH TUCCOLMAIN

JleMOoHCTpauuu

1. Mogeiu KpUCTalJIn4YeCKUX PelléTOK HeOpraHU4ecKUx
BelleCTB.

2. KopoTkonepnoaHas 1 JUTHHHOTIEPUOIHAS (POPMBI
Ilepuoanueckoil cUCTEMBI XMMUYECKUX DJIEMEHTOB

. . Menneneesa

IMpakTnyeckas pabora Ne8 «Peakiuym HOHHOTO 0OMeHay
IMpakTnueckas pabota Ne 9 «KauecTBeHHbIE peaKIM1 HA HOHBI
B pactBope".

KontponbHast padoTta Ne6 «neKTpoIuTHIECKAsT TUCCOIHAIIHS»

XapakTepu3oBaTb XMMUYECKHE 3JIEMEHTHI IEPBBIX TPEX IEPHUO/I0B, KAJUA U KaJbLUA 110 UX
noJsioxkeHu1o B [lepuosudeckoit cucreme /Jl. . MeHiesieeBa ¢ onopoit Ha aJlrTOPUTM.

KnaccuduuypoBaTh 1 Ha3blBaTh HeOpraHUYeCcKHe BellleCTBA U3y4eHHbIX KJIACCOB C ONOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuchIBaTh 06LME XUMUYECKHE CBOMCTBA BELIECTB Pa3/IMYHbIX KJIACCOB, IOATBEPKAATh
CBOWCTBA NPUMepaMH MOJIEKYJISIPHBIX YpaBHEHUM XUMHUUECKUX PeaKLUH C OTIOPO Ha CXeMY.

OnpezensiTh BUJ XUMUY€ECKOH CBSI3U M THI KPUCTAJIJIMYECKOM PEIIETKH BeleCTBa C ONOPOM Ha
cxXeMmy.

[IporHo3upoBaTh CBOKWCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOEHUS NOCJIE IPEABAPUTENBHOTO
pas6opa.

BbicTpanBaTh pa3BEépPHYThIE HUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
rHopMalHIo U3 yue6bHHUKA U CTPAaBOYHBIX MaTePHUA/IOB, TPAMOTHO HCII0JIb30BaTh U3y4YeHHbIN
MOHATHUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpH BBINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce UCCleL0BaTeIbCKON
JlesITeIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATYPy XMMHUECKOT0 COZlePKaHUs, CIPaBOYHbIE
MaTepuasel, pecypcsl UHTepHeTa N0 pyKOBOACTBOM lefjarora.

PackphIBaTh CMBICI TEOPHH MEKTPOIUTHYECKON Ancconuanuu. OObICHATD MPUYHHBL

3JIEKTPOIIPOBOAHOCTH BOJIHBIX PACTBOPOB;

CoCTaBJIATh YpaBHEHHS MCCOLMAIINM KUCIIOT U ILETI0YEH, TOHbIC M COKPAIEHHbIE XMMUYCCKUE

YpaBHEHHUS] XUMUYECKHX PEaKIMii HOHHOro 0OMeHa.

Pazzaen 3. HemeTaniibl

U UX coeAUHeHus (24 1)

Tema 3. O6mas
XapaKTepUuCTHUKaA
XHMHUYECKHUX 371eMeHTOB VIIA-
rpynnsl. I'asoresnt

(44)

06111as XapaKTepUCTHUKa rasioreHoB. 0co6eHHOCTH
CTPOEHHSI AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe JIJIsI HUX
cTeneHH okucaeHus. CTpoeHre U GU3UYECKHe CBOMCTBA
MpPOCTBIX BellecTB — rajoreHoB. XMMHYeCcKHe CBOMCTBaA Ha
npuMepe xjopa (B3auMoJelcTBYe ¢ MeTa/lIaMH,
HeMeTaJ/l/laMH - BOJOPOJOM U KHCJIOPOA0M,
wenouamu).Xnopoogopo. CossiHas KUCIOTa,
XMMHUYeCKHe CBOMCTBA, no/1yveHue, IpUMeHeHue.
KayecTBeHHble peakLIMM Ha raJloTeHUA-UOHBIL. Jeiicmeue
X/10pa u x10p08odopoda Ha OP2aHU3M Ye/N08€eKa.

OOBACHATD 06IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB HEMETAJIJIOB U UX COeJTUHEHUN B
npe/ieiax MaJibIX IIEPUO/IOB U TVIABHBIX MOATpyI [leproarieckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS UX ATOMOB C UCIIOJIb30BAaHUEM CXEMBI.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHe CBOMCTBA MMPOCTHIX BEIIECTB raJlOTeHOB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BELECTB (XJI0POBOI0OPO/Ia, XJIOPH/Ia HATPUS ), CIIOCOOBI UX
MoJIy4YeHUs], IpUMeHeHHe U 3HaYeHHe B MPUPO/JIE U )KU3HU YeJIoBeKa Mocyie
CTPYKTYPHUPOBAHUS MaTepHasa.

OnpeiesisiTh raJIOT€HU/I-UOHBI B PACTBOPE C UCIOJIb30BaHHEM TabJIUIbI "XapaKTepHble
peaKIuy Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBJISAThH HAa MPAKTHKEe XUMUUYECKHE 3KCIIepUMEHThI, IPOBOAUTD
HaG6JII0/IeHYs], 1eJIaTh BBIBO/IbI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA M0CJIe IPe/IBapUTeTbHON
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BakHelive XJIOpUAbI U UX HAXOXKe€HHUe B IIpHUpoJe.

JeMoOHCTpauumu

BuseomMaTtepuasibl: raJoreHbl U UX COeJUHEHMUS.
06pa3sibl XJI0PU/I0B.

JlaGopaTopHble ¥ NpaKTH4YeCKHe Pa6OThI
JlabopamopHulil onbim:

Pacno3sHaBaHuUe XJ1I0pU/-MOHOB.

paboThL.

CrenoBaTh MpaBuUiaM 6€30MacHON paboThI B 1a60paTOPUH IPH UCII0JIb30BAHUH XMMUYECKOH
nocyZpl 1 060py10BaHUA N0/, PYKOBOJCTBOM eiarora.

BoicTpanBaTh pa3BépHyThle NUCbMEHHBIE U YCTHBIE OTBETHI C 0NOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CIIPaBOYHbIX MaTepHasIOB, FPaMOTHO UCNO0/1b30BaTh U3yYeHHBIN MOHATUHHBIA
anmnapar Kypca XUMHH.

HWcnosib30BaTh NPU BbINOJHEHUH YYEOHbIX 33JaHUH U B IPOLECCE UCCIeI0BATENbCKON
JleATEIbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlePXKAHUS, CIPaBOYHbIE
MaTepuaJbl, pecypcbl HUHTepHeTa

Tema 4. O61mas
XapaKTepUuCTUKa
XMMHYECKHUX 3/1eMeHTOB VIA-
rpynimbl. Cepa u eé
coeauHeHus (5 4)

0O61as xapaKTeprUCTHKA 3/1eMeHTOB VIA-rpynmnsbl.
Oco6eHHOCTH CTPOEHHS aTOMOB 3TUX 3/IEMEHTOB,
XapaKTepHbIe J/Is1 HUX CTeNeH!U oKucaeHus. CTpoeHue U
¢dusnyeckre CBOMCTBa NPOCTHIX BEIECTB — KUCJI0pOJa U
cepbl.

AnnotponHbsle MoAUGUKALUY KUCJI0PO/A U CEPBI.
Xumuyeckue CBONCTBaA cepbl. CEPOBO/IOPO/I, CTPOEHHUE,
du3snYecKkre U XMMUYECKHe CBOHCTBA (KUCIOTHbIE
BOCCTaHOBUTeJbHBIE). OKCU/ABI Cepbl KaK NpeACTaBUTENH
KHUCJIOTHBIX OKCUA0B. CepHasi KUCJI0Ta, PU3nuecKue

Y XMMHUUYEeCKHe CBOHCTBA (001He KaK MpeICTaBUTE s
KJIacca KMCJIOT U crneljudriecKre), IpUMeHeHUe.
CepHuUcCTas KMCJI0TA.

Xumuueckue peakyuu, sexcawjue 8 0CHO8e NPOMbIULIEHHO20
cnocoba noJyveHus cepHoll kuciomol. COJIA CepHOU
KHUCJIOTBI, KayeCTBeHHasl peaKLiis Ha Cy/IbdaT-HoH.
Haxoxx/ieHue cephrl U eé coeAUHEHNH B IPUPO/IE.
Xumuueckoe 3azpsisHeHue oKpyrcarouell cpedsl
coeduHeHUAMU cepbl (KucaomHble doxcou, 3aeps3HeHue
803Jyxa U 8000éM08), CnOCO6bl €20 NpedomapaujeHus..

JleMOHCTpauumn

Kosnekuuu (BuzieoMaTepurasl): cepa v eé coe{HHEHNUS.
O6yryinBaHUe caxapa [oJ, JeicTBUeM
KOHLIEHTPUPOBAaHHOH CEPHOU KUC/IOTHL.

JlaGopaTopHbIe U NPpaKTUYeCKHe paGoThl
JlabopamopHble onvimbvl:

O6HapyxeHHe cy1bpaT-HOHOB.

B3aumoiericTBHe pa36aBJIeHHONU CEPHON KUCIOThI C
IIMHKOM. BoIyucaeHus

0 ypaBHEHUSAM XMMHYECKHX PeaKIHii;

O6bACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VIA-rpynnsl 1 Ux
coeHEeHUH
C y4E€TOM CTPOEHUS UX aTOMOB C OIIOPOH Ha cxeMy "Hi3MeHeHUe paZiuycoB B IOArpynnax".
XapakTepusoBaThb GpusnyecKue
Y XMMHU4YeCcKHe CBOHCTBA IPOCTOTO BellleCTBa Cepbl U eé coeJUHEeHUH (cepoBoj0po/a, OKCHU/I0B
Cepbl, CEPHOU KUCJIOTHI, Cyb}ATOB), CIOCOOBI UX OIYYEHUS], TPUMEHEHNUE U 3HAYEHUE
B IPUPO/ie U >KU3HU YesI0BeKa C OITOPOM Ha CXeMy U IlJIaH.

OnpezensiTh HaJW4YMe Cy1bGaT-MOHOB B PacTBOPE.

OGBACHATD CYLHOCTb 3KOJOTHYECKUX IPOGJIEM, CBSI3aHHBIX C TepepaboTKON coeAMHEHUH cephl
nocJie CTpyKTypUpOBaHUsI MaTepHasa.

[I1aHMpPOBATh U OCYLIECTBJISATh HAa MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI, IPOBOAUTD
Hab6JII0JeHNs1, IeIaTh BIBOAI 110 pe3y/ibTaTaM 3KCIIepUMeHTa.

CnenoBaThb NIpaBUaM 6e30mMacHOM paboThl B JaGOPAaTOPHUH NPH UCIIOIb30BAHUHU XUMUYECKOH
nocy/ibl M1 060pyA0BaHus 0/ pyKOBOACTBOM Iefiarora.

[Ipou3BOAUTE BBIUUCAEHUS 10 XUMHUYECKHUM YPaBHEHUSIM 110 aJITOPUTMY.

HWcnosib30BaTh NpHY BBINOJHEHHH YUYeOHbIX 3a/JaHUH TEKCThI yyeGHUKA, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUYeCKHUX 3jieMeHTOB /I U. MeHzeieeBa, Tab Uiy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUH pA/J| HallpsKeHUH
MeTaJlJIoB).

HWcnoabp3oBaTh NpY BbINOJTHEHUH yueb-

HBIX 33/JaHUH U B IpoLiecce UCCIel0BaTebCKOH AeATebHOCTH HayYHO- oMy IAPHYIO0 JINTepaTypy

XMMHUYEeCKOT0 COiep>KaHHus, CIPaBOYHble MaTepHaJbl, pecypcsl MHTepHeTa

10c/Ie KOHCYJIbTALlMH C 1e1aroroM
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Tema 5. O61as
XapaKTepHCTHKa
XMMHUYECKHUX 31eMeHTOB VA-
rpynnsl. A3oT, pocdop u ux
coeAUHEHUS

(74)

0O611as xapaKTepHUCTHKA 3/1eMeHTOB VA-rpynnsl.
Oco6eHHOCTH CTPOEHHS aATOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JIJI1 HUX CTelleHH OKUCIeHU.

A3oT, pacnpocTpaHeHHe B NpUpoOAe, PU3NYECKUE U
XMMH4YeCKHe CBOWCTBA (B3aMMO/ieiCTBHE C MeTa/lIaMU U
HeMeTaJl/IaMM - KHCJI0POZIOM U BoZopoioM). Kpyrosopor
a3oTa B IPUPOJE.

AMMuak, ero pusndecKue U XUMHUYECKUE CBOMCTBA
(okucneHre, OCHOBHbIE CBOMCTBA BOJAHOI'0 pacTBoOpa),
nosayveHue v npuMeHeHue. Coii aMMOHUS, UX GU3UYECKHE
Y XMMHUY€eCcKHe CBOMCTBA (pa3J/ioXKeHue, B3aUMOIeCTBUE
Co LeJI0yaMu), npuMeHeHre. KayecTBeHHast peakliis Ha
MOHBbI aMMOHHUSI.

A30THas KMCJIOTa, eé u3nyecKre U XUMHUYeCcKHe CBOWCTBa
(ob1urue Kak mpeJCcTaBUTEs KJIacca KUCJIOT U
cnenuuyeckre). A30oTHCTast KUCA0Ta. Mcnosb3oBaHue
HUTPATOB U COJIe aMMOHHUS B KaueCTBe MUHEPAIbHbIX
yA0OpeHUH.

Xumuueckoe 3azps3HeHuUe okpyscaroujeli cpedvl
coeduHeHUAMU azoma (Kucs10mHule 0oxcou, 3azpsi3HeHue
8030dyxa, NoY8bl U 80006M08).

®ocdop, anromponnsie moduguxkayuu gocgopa,
dusnyecKkre ¥ XMMHYECKHe CBOMCTBaA (B3aUMO/IeHCTBHE C
MeTa/UIaMU, HeMeTaJllIaMH, KOHYeHMpUPOB8aHHOU a30MHOL
u cepHoll Kucaiomamu).

Okcug pocdopa(V) u pocoopnas kucora, dusudeckue U
XMMHYeCKHe CBOWCTBA, osydyeHre. KayecTBeHHas
peakuus Ha dochaT-HOHBL.

HUcnonbp3oBanue dpocdaToB B KauecTBe MUHEPAIbHBIX
yA06peHui. 3arpsisHeHre NPUPOLHBIX BOJ0EMOB
docdaramu.

JleMOoHCcTpanuu

Kosnneknuu: ¢pocdop U ux coeAUHEHUS.

B3saumozieiicTBre KOHLIEHTPUPOBAHHOM a30THOM KUC/IOTHI
C MeJib1o.

JlaopaTopHbie U MPpaKTU4YeCKue paGoThl
JlabopamopHble onvimbvl:

1. B3auMoielicTBHE coJied aMMOHHUSA C I[EJI0YbIO.

2. O3HakoMJIeHHE € 06pa3L;aMy a30THBIX U pochOpHBIX
yA06peHuH.

Ilpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMHUaKa, U3y4EHUE ero CBOMCTB.

O6bACHATD 0011Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-IpyINIbl U UX
coeJMHEHUH € y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BellleCTB a30Ta U ¢ocdopa u
MX coeJUHEHUH (aMMHUaKa, cojled aMMOHHUS, a30THOH KHUC/IO0ThI, HUTPATOB, OKCH/AA
docdopa(V) u docpopHoii kucaoThl, pocdaToB), cCHOCOOHI UX MOJIYIEHHUs], TIPUMEHEHHE U
3HaueHHe B IPUPO/ie U )KU3HH YesI0oBeKa C UCI0JIb30BaHUEM CXEMBIL.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-HOHBI B PACTBOPE C UCIIOIb30BAHUEM TAGIHIIbI
"XapakTepHble peaKLM1 Ha KATUOHBI U aHUOHBI'".

OGBSCHATD CYLIHOCTb 9KOJIOTMYECKUX IPOGJIEM, CBSI3aHHBIX C HAX0XKAEHUEM COeJUHEHUN
asoTa u pocdopa B OKpy:Kawllel cpee.

[11aHUPOBATb U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKUE IKCIEPUMEHTDI, IPOBOJUTD
Hab6JII0JeHHs, JleJlaTh BbIBOJBI 10 pe3y/ibTaTaM 3KCIepU-MeHTa.

CnenoBaThb NpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOIb30BAaHUHU XUMUYECKOH
Mocy/ibl M1 060pyA0BaHUsI.

[Ipou3BOAUTE BBIUUCIEHUS 10 XUMUYECKUM YPaBHEHHUSAM.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 3aJaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIe
MaTepuasbl (IEPUOAUYECKYIO CUCTEMY XUMHUYeCKHX 3jieMeHToB /I U. MeHze1eeBa, TabIuIy
pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJie, 3JIEKTPOXUMHUYECKUH Psfl HaNpsDKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NpHY BEINOJHEHUH y4eOGHBIX 33/JaHUH U B IpOLiecce KCCIeJ0BaTeIbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa 1nocJie KOHCY/IbTAlUH C IelaroroM
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Buruucaenus
— I10 ypaBHEHHAM XMMHUYECKHX peaKkL Uil
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Tema 6. O611as XapaKTepuc-
THKa XMMHU4Y€CKHUX 3/IEMEHTOB
IVA-rpynnbl.

Yriepoa ¥ KpeMHMH U UX
coeJMHEeHUs

(84)

Yriepog, aysutoTponHble Moaudukanuu (rpadut, anmas),
pacnpocTpaHeHue B IpUpoJie, pusndyeckre U XUMHUYeCKHe
cBo¥cTBa. Afcopbiusa. KpyroBopoT yriieposa B IpUpoe.
OKcuAbl yrieposa, ux GusnyecKkrue U XUMUYecKue
CBOHCTBA (B3aUMO/leiCTBHE C META/UIAMHU, HEMeTaJlJIaMH,
KOHYeHmMpuposaHHOU a30mHoll U cepHoll Kuciomamu), ux
JIEACTBUE HA )KMBbI€ OPraHU3MbI, N01Iy4YeHuUe

U IpUMeHeHUe. IKo102uvecKue npobaeMbl, C8s13aHHbIE C
okcudom yaaepoda(lV); zunomesa 2106a.16H020
nomenJieHusl KAuMama; NapHuUKkoswvlil aghgexm.

YroJsibHasi KUCJIOTA U €€ COJIY, UX PU3NYECKUE U
XMMHYeCKHe CBOWCTBA, NoIyYeHuUe U IPUMEHEHHE.
KayecTBeHHas peakuusl Ha Kap6OHAT-UOHBI.
HcnosvzosaHue kap6oHamos 8 6bimy, MeduyuHe,
NpoMblWIEHHOCMU, CeAbCKOM X03s1licmeae.

Kpemuui, ero pusnyeckue 1 xumuieckre cCBoMcTBa (Ha
npuMepe B3aUMO/IEHCTBHUs C META/IJIaMH U HEMETAJIIaMHU),
nosyyeHue U NpuMeHeHue 8 31eKmpoHuKe.

CoeduHeHusi kpemHus 8 npupode. Obujue npedcmasieHus 06
okcude kpemuusi(1V) u kpemHuesoli kucaome. Cuaukamol, ux
ucnob308aHue 8 bbimy, MeduyuHe, NPOMblULIEHHOCMU.
Baoic-Heliwue cmpoumesibHble Mamepuasl: Kepamukda,
cmekK/10, yemeHm, 6emoH, sces1e306emoH. [Ipobaembi
6e30nacHO20 UCN0/1b308AHUSI CMPOUMENBbHBIX MAMePUA/108
8 N0BCEOHEBHOUI HCU3HU.

JleMoHCTpauumn

Mojesiu KpUCTa/UTMYeCKUX PEIETOK a/iMasa, rpaduTa,
MOJIEKYJIbI QyJlIepeHa.

Ancop6uyst pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM
yrnéwm. [IpotuBoras.

BnanMaTepuanbl: CHJIMKATHAA NIPOMBIIIJIEHHOCTb.
Mojesii MoJIEKYJI OpraHUYeCKUX BelleCTB.

JlaopaTopHbie U MPpaKTU4YeCKHe paGoThI
JlabopamopHulii onvim:

KauyectBeHHas peakijus Ha KApOOHAT-HOH.
IIpakmuyueckue pabomevl:

Ne 11. [TonyyeHue yrIeKUCIOrO ra3a v U3y4eHue ero
CBOMCTB.

Ne 12. PemieHue 3KkCiepuMeHTa/lbHbIX 3a/a4 10 TeMe
«HemeTasnnb».

Buruuciaenus
110 YpaBHEHUSAM XUMHUYECKUX peaKui
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O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB [VA-rpynnsl 1 ux
coeJMHEHUH ¢ Y46 TOM CTPOEHHUSA UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMHUYECKHEe CBOMCTBA NPOCTBIX BELECTB yIiepoja U
KPEeMHHS U UX coeJMHEeHUH (OKCH/I0B yT/1epo/ia, yroJbHOH KUC/IO0ThI, KApOOHATOB, OKCHA
KPeMHHs1, KpeMHHUEBOH KUCJIOTbI, CHJIMKATOB), CIOCOOBI UX NMOJIyYeHHUs], IPUMEeHeHHe
Y 3Ha4YeHMe B IPUPOJie U XU3HHU YeJI0BeKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B PacTBOPE.

OGBSICHATD CYLIHOCTb 9KOJIOTHYECKUX NPOGJIEM, CBSI3aHHBIX C HAX0XKAEHHEM YTJIEKHCJIOr0 rasa
B OKpYy:Kalollel cpejie.

[11aHUpPOBATh U OCYLIECTBIISATh HA NPAKTHKE XUMHYECKHE 3KCIIEPUMEHTHI,

[IpoBoAUTE HAGJIIOJEHUS, [le/IaTh BbIBO/BI 110 pe3yJIbTaTaM 3KCIIepUMeHTa ocjie
npeABapUTEJbHON PabOTHI.

CrnenoBaTb NpaBuaM 6e30mMacHOM paboThl B J1JaGOPATOPUH NPH UCNOJIb30BAHUU XUMUYECKON
Mocy/ibl M1 060pyA0BaHUs.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 3aJaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUUYeCKHUX 3jeMeHTOB /Jl. U. MeHzeieeBa, Tab Uiy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJie, 3/IeKTPOXUMHUYECKUH PsJl HANPsDKeHU N
MeTaJ/IJIOB) 1OocJie KOHCY/IbTalluH C eJaroroM.

Hcnonb30BaTh NpHU BEINOJHEHUH yueOHBIX 3aZlaHUH U B TpoOLiecce UCCIeJ0BATebCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa




Paspeu 2. MeTa/l/1bl M MX coeguHeHU (20 4)

Tema 7. 061ue cBo¥icTBa
MeTaJIJIOB
(44)

O611as xapaKTepHUCTUKA XUMUYECKUX 3JIEMEHTOB —
METaJI/IOB HAa OCHOBaHHUH UX IIOJIOXKEHUS B
[Teproanyeckoi cucTeMe XMMHUYECKUX 3J1eMEHTOB

. U. MeHnieneeBa u ctpoeHuss aToMoB. CTpoeHue
MeTa/u10B. MeTasinyeckas CBA3b U MeTa/lJIM4ecKas
KPUCTA/UIMYECKasl pelIETKa. JJIEKTPOXUMHUYECKUH Psif,
HanpsbKeHUH MeTas1oB. Pu3nyecKkre U XUMUYeCKHe
CBOWCTBA MeTaJIJIOB (B3aMMO/IeeHCTBHE C KUCJIOPOJOM,
BOJOM, KucioTaMu). 06wue cnoco6bl NOAYHeHUst
Memasnnos.

TloHsimue o koppo3uu Memannos U 0CHOBHbIE CNOCOOb!
3awumbsl om Koppo3uu. Cnaagwsl (cmaav, y2yH,
dopaaroMutuli, 6poH3a), ux npuMeHeHuUe 8 bbimy U
NPOMbIULAEHHOCMU.

JleMoOHCTpauuu

O3HakoMJIeHHe ¢ 06pa3laMy MeTaJLJIOB U CILJIABOB, UX
bU3UYECKUMHU CBOMCTBAMHU.

Mogesiu KpUCTa/L/IMYeCKUX PellETOK MeTaJLJIOB.
Buseomarepuasbl: KOppo3usi METAJLJIOB.

Jla6opaTopHbIe U NpaKTUYECKUE PAGOThI
Jla6opamopHble onbimbl:

O3HaKoMJIeHHe C 06pa3liaMH CIIJIaBOB METAJJIOB.
3aBUCUMOCTb CKOPOCTH peaKI1 MeTaJlla C KUCIOTOH OT
HIPHUPOJbI METAJIA.

BovruucaeHus
110 ypaBHEHUSIM XMMUUYECKUX PeaKIUU.

PackpbIBaTh CMBIC/I M3y4aeMbIX MOHATHH U IPUMEHSTD 3TH NOHSATHS IPH OMUCAHUH CBOICTB
BellleCTB U UX IpeBpalleHUH.

O6'BACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOHMCTB 3/1eMEHTOB-METAJIOB U UX
COeINHEHUH C yYETOM CTPOEHHUS X aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 06111e pU3NUeCKUe U XUMHUYeCcKHe CBOMCTBA MeTaJlJIOB.

XapakTepu30BaTh 061IKe CIOCOGHI MOJIYIEHNsI META/LIOB IOC/IE CTPYKTYPUPOBaHHUS
MaTepHaJa.

CyienoBaTh paBUIaM 6e30macHON paGoTh! B J1a60PaTOPHUHU PU UCIOIb30BAaHUH XUMUYECKOH
HOCY /bl ¥ 060PY/JOBAHUSL.

[Ipou3BOAUTD BEIYUCIEHHUS 10 XHMUYECKUM YPABHEHUSAM.

Hcnosib30BaTh NPH BINOJHEHUH YYeGHbIX 3aJaHUH TEKCThI y4e6HHKA, CIPaBOYHbIE
MaTepuaJbl ([leprofHYecKyto CHCTEMY XUMHUYECKUX 3y1eMeHTOoB /. . MeHeseeBa, Ta61uLy
PaCTBOPHUMOCTH KUCJIOT, OCHOBAaHUMH U COJIel B BOJ€, 3JIEKTPOXUMUYECKUH P51 HAaNPsDKeHUH
MeTaJlJIoB).

Hcnosib30BaTh MPU BIMOJHEHUH y4eGHBIX 33JaHUH U B IIPOLIeCCe UCCIeJ0BaTeNbCKON
JLesITeJIbHOCTH Hay4YHO-MOMYJ/ISIPHYIO JIMTEPATYPy XUMUYECKOTO COZlePXKAHMUsl, CIPABOYHbIe
MaTepHaJibl, pecypchbl IHTepHeTa HocJie npeABapyUTeIbHON KOHCY/IbTALKH C IearoroMm

Tema 8. BaxkHeiiue
MEeTaJI/Ibl 1 UX COeJUHEHUA
(164)

[llesnouHble MeTasbl. [losioxxeHue B [leproguyueckoit
CHCTEeMe XMMHUUYECKUX 3/ieMeHTOB /I. . MeHzeneeBa,
cTpoeHUe aToOMOB. HaxoxJeHue B Ipupo/e.
dusndeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe

HaTpUud U KaJII/IH). OKCI/IAI)I U TUAPOKCHUAbI HATPUA U KaJIUA.

[IprMeHeHMe 1eJI0YHBIX META/IJIOB U UX COETUHEHUM.
[[lesl04HO3€EMeIbHbIE METAJJIbI MATHUHM U KaJIbIIUH,
cTpoeHue aToMoB. [losi0xxeHue B [leprogryeckoii cuctemMe
XUMU4YecKuXx asieMeHTOB /I. U. MeHienieeBa. HaxoxeHue B
npupo/ie. Pusnueckre U XMMUYECKHE CBOUCTBA.
BaxkHeH e coeIMHEHUS KaablusA (OKCUJ, TUPOKCU,
coJsin). XKécmkocmb 800bl U cNOCOObI €€ ycmpaHeHusl.

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-METAJLJIOB B IPYNIax U
HX COeJUHEHHUH C Y4ETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJIIOB U UX
coeuHeHUH (OKCHU/IOB, THIPOKCU/IOB, COJIEN) C OMOPOM Ha CXEMY, CIOCO6BI UX MTOJTyYeHUs,
NpUMeHeHMe U 3HaYeHHe B IPUPO/Ie U XKU3HU YesIOBEKa.

Pacrio3HaBaTh C NOMOILBIO KAYeCTBEHHBIX PeaKIMH HOHbI METAJIJIOB (MarHus, aJTlOMUHUS, [IUHKA,
KeJie3a, MeJjy) C UCII0/Ib30BaHMEM TabINLbl "XapaKTepHble peaKi Ha KATHOHBI .

[I/1aHMPOBATh U OCYIIECTBJAThH Ha MPAKTHKE XUMUYECKHe IKCIIEPUMEHThI, IPOBOAUTH
Hab6JII0IeHHs, IeIaTh BBIBO/BI 110 pe3yJ/IbTaTaM 3KCIIepUMEeHTa.

CrnesoBaThb paBUJIaM 6e30MacHOM paGoThI B IaGOPAaTOPHUHU IPH KCIOJIb30BAaHUU XUMHUYECKOH
MOCy/ibl U 060PY/JOBaHUS.

[Ipou3BOANUTE BBIYHUCAEHUS 10 XUMUYECKUM YPaBHEHHUSAM.
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Anromunuil. [lonoxenue B [lepuoaundeckoit cucteme
xuMHU4deckux anemeHToB /. U. MeHpesieeBa, ctpoenue
aTtoMa. HaxoxzeHue B npupoge. Pusndeckue u
XUMUYeCKHe CBOUCTBA. AMOTepHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
XMMUYeCcKUX 371eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
aTtoMa. HaxoxgeHue B npupoge. Pusnyeckue u
XUMHUecKHe cBoMcTBa. OKCH/BI, THAPOKCU/BI U COJH
xese3a(ll)

u xese3a(lll): cocras, cBoiicTBaA U nosyueHue.

JeMoHCTpauumn

B3auMogelicTBUe HaTpHUS C BOLOU.

OkpalrBaHue JIaMeH! HOHAMU HAaTPUs U KaJlusl.
OkpalurBaHue MJIaMeH! HOHAMU KaJIbLIUsl.
BsauMoielicTBHe OKCHIA KaJIbLIMSA C BOJOM.
BuseoMarepuaibl: ropeHue xesie3a B KUCI0PO/ie U XJIOpE.

JlaGopaTopHbIe U IPaKTHYeCcKe paboThl
JlabopamopHble onbimol:

O3HakoMJIeHHe C 06pa3laMu aJIIOMUHUS U €ro CIJIaBOB.
AMdoTepHbIe CBOMCTBA T'HPOKCHAA AJIIOMUHUS.
KauyecTBeHHbIe peaKlIMK Ha MOHBI XeJie3a.

JKécTkocTb BoAbI M METO/bI €€ yCTPaHEHHUS.
IIpakmuyeckue pabombwi:

Ne 10. Pemienue skcnepuMeHTaJ/IbHbBIX 337124 [10 TeMe
«MeTasnabl».

BovruucaeHus
10 ypaBHEHUSIM XUMHUUECKUX PeaKIui

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C 0NOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CNIPaBOYHbIX MaTepHaJIOB, TPaMOTHO UCIO0/1b30BaTh U3y4YEHHBIH MOHATUHHBIA
anmnapar Kypca XUMHH.

Hcnonb3oBaTh NpHY BEINOJHEHUH y4eOHbIX 3aZlaHUH U B TPOLieCce UCCIej0BaTeIbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspgen 3. MNepBoHayaibHble XMMUYECKME MOHATUA 06 OpraHMYecKmx BeltecTsax, 104

Tema 9. lNepBoHayanbHble
XMMWUYECKME NOHATUA 06
OpraHMYecKunx BeL,ecTsax

06wmue npeacraBieHUs] 06 OCOGEHHOCTSIX COCTaBa U
CTpOeHUsI OpraHUYecKUX  COeJIMHEHUH  yrJepoja.
[lepBoHaYya/IbHbIe MOHATHUS 06 OpPraHUYECKUX BelleCTBax
KaK O COeJIMHEHHUsX yrjepoja (MeTaH, 3TaH, 3TUJIEH,
aleTU/eH, 3TaHOJI, TJHULEPHUH, YKCycHas KucaoTa). Hx
cocmas u xumuveckoe cmpoeHue. Kaaccugpukayus
opzaHuveckux eeujecms. [IoHSATHE 0 GUOJIOTUIECKU BaXKHBIX
BellleCTBax: XUpaX, OesKax, yrieBojlax — U HUX pPOJU B
’KU3HU YesioBeKa. Mamepua/sibHoe eQUHCMBO 0p2aHUYecKUx

O6BACHATb NPUYHHBI MHOI006Pa31e BellleCTB, UJTIOCTPUPOBAaTh B3aUMOCBSA3b
HeOopraHu4eCcKUX coeJJUHeHUH! yrjiepo/ia U OpraHUdeCcKUx BellleCcTB 0/, PyKOBOJCTBOM
y4uTe.

OGBSICHATD YCI0BHS 6€30MaCHOTO UCII0/Ib30BaHHUs BEI[ECTB U XUMUYECKHX PEAKL[UH B OBITY.

XapakTepu30BaTh POJIb XUMHUHU B PA3JIMIHBIX chepax e TeTbHOCTH JII0JeH, OCHOBHbIE
BellleCcTBa U MaTepHrasbl, IpUMeHsIeMble B )KU3HU COBPEMEHHOI0 YeJIOBeKa.
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U Heop2aHu4ecKux coeduHeHutl.

[IpupoAHbIe UCTOYHUKH YTJIEBOIOPOAOB (YroJib,
HNPUPOAHBIN ras, HeQpTh), IPOAYKTHI UX MEPEPABOTKH, UX
POJIb B 6BITY U MPOMBIILIEHHOCTH.

Pas e 4. O606menne Matepurana 1o kypey «Heopranmdeckast XuMusi»(4 1)

Tema 10. XuMmus 1 oKpyKaromas
cpena, 1

HoBble MaTepuaJibl U TexHOJIOTMU. BelecTBa u
MaTepuasbl B TOBCEJHEBHOM XKU3HU YeJI0BeKa. XUMHUS U
3/10poBbe. be3onacHoe KcNo/b30BaHUE BElleCTB

Y XMMUYECKHUX peaKkui B ObITY.

OCHOBBI 9K0JIOTUYECKONU I'PaMOTHOCTU. XUMUYECKOE
3arpsi3HeHye OKpy»Karollel cpelbl (npesesbHO
JIONyCTHUMasi KoHLeHTpanus Beuiects — [1/J1K).

PoJib XuMUM B pellieHUH 3K0JI0TUYeCKHX TP06JIeM

060611eH1Ee MaTepUaa o
Kypcy «Heopranuueckas
XUMHUA», 34

060011eHHe U CUCTEMATU3ALHS 10 KYypCy
«Heopranuyeckas xuMus»

XapaKTepu30BaTh POJIb XUMHUHU B Pa3JUYHbIX chepax JesTebHOCTH JIIoJ,el, OCHOBHbIE
BellleCTBa U MaTepHaJibl, IpUMeHsieEMbIe B }KU3HU COBPEMEHHOT0 YesI0BeKa.

. OG'bACHATD yCJI0BUS 6€30IIaCHOI0 UCIIOIb30BaHHUS BEIECTB M XUMUYECKHX PeaKLUH B GbITY

AHaM3MpOBaTh U KPUTHYECKH OLeHUBATh HHGOPMALMIO O BJUSHHUH IPOMBIILJIEHHOCTH,
CeJIbCKOT0 X035IMCTBa, TPAHCNOPTA U Jip. HA COCTOSIHHUE OKpYXalolliel cpeJbl.

YMeTb OKka3blBaTh NepPBYI0 NOMOILb IPH XUMHUYECKHX 0XKOTraX U OTPaBJIEHHUSX.

[IpyHUMATB y4acTHe B 06CYXAEHUH NP06JIeM XUMUYECKOH 1 9KOJIOTMYeCKOW HallpaBJIeHHOCTH,
BbICKa3bIBaTh CO6GCTBEHHYO MO3ULHUIO 110 TPo6JIeMe U IIpeJjlaraTb BO3MOXKHbIE Iy TH eé
pelleHHUsAC ONopoi Ha UHPOPMALMIO U3 yYeOHHUKA U CIPaBOYHbIe MaTePHaIbl, pECypPChI
HuTepHeTa
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