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[NOACHUTEJIBHA A 3ATINCKA

ApnantupoBaHHash pabouass MporpaMma IO XUMUU [JJs OOYyYaroluxcsi ¢
3aIepKKOH reuxudeckoro pasputus (manmee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIETO
o0pa3oBaHMsI COCTaBJ€Ha B COOTBETCTBUM ¢ DenepaibHbIM TOCYJapCTBEHHBIM
o0pa3oBaTENbHBIM  CTAHJIAPTOM  OCHOBHOro  obmiero  oOpazoBanust  (IIpuxkas
Munnpocsemenus Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBad MHUHHCTEPCTBOM
toctuiuu Poccutickoit @enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC
000), denepanbHO aZaNTUPOBAHHONW OCHOBHOM 00pa3oBaTeIbHOM MPOTrpamMMOn
OCHOBHOTO 00IIIeT0 00pa30BaHMsI 00YUAIOUINXCA C 33I€PKKOM IICUXUYECKOTO Pa3BUTHS,
denepanpbHOM  pabodeidt mporpaMMbl  yueOHOro mnpeaMera «Xumus» (6a30BbIN
ypoBeHb), DenepanibHOM paboyeil mporpaMMoil BOCHHUTAHHUS OOyYaroUIuXcs MpH
MOJIyYUEHUU OCHOBHOTO OOLIEro oOpa3oBaHMsl, C YUETOM paclpeAesIeHHbIX M0 KilaccaM
IPOBEPSIEMBIX TpPEeOOBAHUN K pe3yJbTaTaM OCBOCHHMsS OCHOBHOM 0OOpa3oBaTelbHOU
IpOrpaMMbl ~ OCHOBHOTO  oOmiero oOpa3oBaHMsI U 3JEMEHTOB  COJEpKaHUs,
NpPEICTABICHHBIX B YHHBEpCaJbHOM Koau¢pukarope 1o xumud, KoHnenuuu
npenojaBanus yueOHOro npeamera «XuMus», B 00pa3oBaTeIbHBIX OpraHu3anusx PO,
peanu3yoNIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIE TPOTPAMMBI.
OO0wmas xapakrepucTuka yueOHoro npeamera «XumMus»

VYuebHblii  mpeaMer «XHUMHAD» BXOJUT B IIPEIMETHYIO o0acTe
«EcTecTBeHHOHayuYHbIE MpPEIMETh». B cucTemMe ecTecTBEHHOHAyYHOro OOpa30BaHUS
XUMHUSI KaK Y4eOHBIN MpeIMET 3aHUMAeT BaXKHOE MECTO B TO3HAHUU 3aKOHOB IIPUPO/IHI,
dbopMHUpPOBaHUM HAyYHOM KapTUHBI MHUpA, CO3JaHUM OCHOBBI XWMHUYECKHX 3HAHHM,
HEOOXOJMMBIX ISl TIOBCEIHEBHOW >KM3HH, HABBIKOB 3/I0POBOTO M 0E€30MAaCHOTO IS
YelioBeKa M OKpYXKalollel ero cpeasl oOpaza KU3HMU, a TakKe B BOCHUTAHUH
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3ydyeHUsT XMMHUM CBSi3aHa C OBJIAJCHUEM XHMHUYECKHUM SI3BIKOM,
coOmro/leHeM TpaBwi  Oe30MacHONM paboThl TPH  BBIMOJHEHUHW XUMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCIIEHHBIX CBSI3€M XMMHUU C JIPYTUMH IIPEAMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJIFOUAET B ¢€0sl OCHOBBI HEOPTraHUYECKOW M OPraHUYeCKON XUMHUH.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHNE 0Aa30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
[0 XMMUH, BBIPAXXEHHBIX B (popmMe, COOTBETCTBYIOIIEH BO3PACTY OOYYAIOIIMXCS U HX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B coaepxaHuM maHHOTO Kypca MPEACTaBICHbl OCHOBOIOIATAIOIINE XUMHUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOUYAIOIIAE H3YYEHHE COCTaBa M CTPOEHHUS BEIIECTB,
3aBUCUMOCTH KX CBOMCTB OT CTPOE€HHUSA, IPOTHO3MPOBAHHWE CBOMCTB BELIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLCHUN U yTEN YIIPABJICHUS UMHU
B LIEJISIX TIOJTYYEHUS BEIECTB U MATEPUATIOB.

TeopeTnueckyro OCHOBY M3y4E€HUsI HEOPTaHMYECKONM XUMUH COCTABIIAET aTOMHO-
MOJIEKYJIsIpHOE yueHue, llepumommueckunt 3axkoH JI.M. MenneneeBa ¢ KpaTKumu



CBECICHUSMH O CTPOCHHHM aToMa, BHJAX XUMHUYECKOM CBS3HM, 3aKOHOMEPHOCTSX
IPOTEKaHUS XUMHUECKUX PEAKIIUIA.

B u3ydeHuu Kypca 3Ha4UTENbHAsA POJdb OTBOJUTCS XUMHUYECKOMY 3KCIIEPUMEHTY:
MIPOBEICHUIO MPAKTUYECKUX U JaO0OpaTOpHBIX padOT, OMNHCAHUIO PE3YyIbTaTOB
YUYEHUYECKOTO SKCIIEPUMEHTA, COOIIOACHUIO HOPM M MpaBui Oe30macHOi paboThl B
XUMHUYECKOH JTab0paTOpHH.

Peanuzauus gaHHOW MpOrpaMMbl B IPOLECCe 00YUYEHUs MO3BOJIUT 00YUarOIUMCS
¢ 3IIP ycBOUTH KJIFOUEBBIE XMMUYECKNE KOMIIETCHIIUY U ITOHATH POJIb M 3HAYEHUE XUMUN
Cpelx APYruX HayK O MPUPOJIE.

N3ydyeHne XuMHH CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYaOIIMXCS HAYYHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOILEHAyYHBIX METOAOB (HAOIIOAEHHE, HW3MEpEHHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHUIO IPAKTUYECKOIO IPUMEHEHUS HAy4YHBIX
3HAHWI, OCHOBAHHOI'O HA MEKIIPEAMETHBIX CBA3SIX € IpeaMeTaMu «OKpyKaroIuii MUp»,
«Dusuka», «buonorus», «l'eorpapus», «Maremarnka» U (GOPMHUPYET KOMIIETECHLIHH,
HE0OXO0AMMBIE ISl MPOIOJKEHHS 00pa30BaHusl B 00JIACTU €CTECTBEHHBIX HayK.

N3yyenne XuMHuH CHOCOOCTBYET pa3BuUTHIO y oOyvatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaXeHUs, (PYHKIMOHAIBHOM  TIpPaMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTUYECKH AaHAIU3UPOBATh HWH(OPMALUIO, MPEICTABICHHYIO B
paznuyHbIX (popMax. 3HAYUMOCTh MPEAMETa IJIs Pa3BUTUS KU3HEHHOW KOMIIETEHLIUU
oOyuaronquxcst ¢ 3IIP 3akiodaercss B yCBOGHMM OCHOBBI XHMHYECKUX 3HaHHM,
HEOOXOJUMBIX JJIsi TIOBCEIHEBHOM JKM3HM; HaBBIKOB 3JI0POBOTO U 0OE€30MacHOro Jis
YeJloBEeKa M OKpYXarollel ero cpeabl oOpasza KU3HU; (POPMUPOBAHUU SKOJIOTHUECKON
KYJbTYpBI.

[TporpamMmMa oTpaxaeT cojep:kaHue OOydeHHUs MNpeAMeTy «XHUMHS» C YYEeTOM
0co0BIX 00pa3zoBarenbHbIX MoTpedHocTel oOyuaronuxcst ¢ 3[1P. OBnagenue yueOHbIM
npeIMeToM «XUMUS» MPEICTaBIseT ONPENEICHHYI0 TPYAHOCTh AJsi O0y4aroluxcs ¢
3I1P. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIIMTEILHON AESITENIbHOCTH, IEPUOIUYECKUMU
KOJI€OaHUSIMU BHUMAaHUS, MaJIbIM 00bEMOM MaMSITH, HETOCTATOUHOCTHIO OOIIEro 3amaca
3HAHWM, MOHMWKEHHBIM I103HABATEIbHBIM HMHTEPECOM U HU3KMM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B M3yYEHHHM YYEOHOro mpeaMmera «XHUMHUSD)
HeoOxoAMMa ajganTanus o0beMa M XapakTepa yueOHOro mMaTtepuaia K Mo3HaBaTeIbHbIM
BO3MOKHOCTSIM JTAHHOW KAaTeropuu OOYyYarolUXcCs, Y4eT MX OCOOECHHOCTEH pa3BUTHSL:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX MW  MEXIPEIMETHBIX  CBS3EH,
[TOCTENEHHOE YCJIOKHEHNE N3YyYaeMOT0 MaTepHaIa.

[Ipy wu3ydyeHHH XHUMUU HEOOXOAMMO OCYIIECTBIISITh B3aUMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCS M3ydaTh B MPOLECCE MPAKTUUECKON
NeATENbHOCTH. BO3MOKHO BBIJIETIEHUE OTAECIBHBIX YPOKOB Ha PELIEHUE 337a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcta oOydarommmucs ¢ 3IIP. Opranunueckoe eauHCTBO
MPaKTUYECKOM M MBICIUTENIbHON JIeATeTbHOCTH OOYYalolMXCs Ha YpOKaxX XHUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO OA3UCHBIX XMMHUYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMAHUE NPU U3YYEHMHM XUMUU YAEIAETCS U3YUEHHIO «CKBO3HBIX»
HNOHATUN U (OPMHUPOBAHUIO HABbIKA CTPYKTYPUPOBAaHUS MaTepuasa.



Heau n 3a1a4n n3yvyeHus yueOHOro npeamera « XumMus)

Obwue yenu wn3ydeHHs ydeOHOro mnpeamera «XHUMHsSD TPEICTABICHbI B
denepanbHO  pabodeil mporpaMMe OCHOBHOTO oOmiero oOpa3oBanus. OHu
aKTyaJu3UpOBaHbl C YYE€TOM HOBBIX MHPHOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
oOpa3oBaHMsI, HAMPABICHHOCTH OOy4YeHHUS HA PA3BUTHUE M CAMOPa3BUTHE JHYHOCTH,
dbopMupoBanue e€ HWHTEIEKTa M 00med KynbTyphl. OOydeHHE YMEHHMIO YYUTHCA U
MIPOJIOJIKATh CBOE 00pa30BAHHE CAMOCTOSITENILHO B HACTOSLIEE BpEMS SIBJISIETCSA OJJHOM 13
BOXHEHIINX (PYHKIMHA y9eOHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Jia oOyuaromuxcest ¢ 3P, Tak ke, Kak W A HOPMATHBHO Pa3BUBAIOLIMXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO porpammy,
JOMUHUPYIOIEE 3HaUCHHUE MTPUOOPETAIOT TaKUE yeau, KaK:

* (QopmMupoBaHME  HMHTEJUIEKTYalbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PEIIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHMS HAa CHUCTEMAaTUYECKOE NPHOOIICHHE Yydalluxcs K
CaMOCTOATENbHON TMO3HABATEIBLHON AESITENIbHOCTH, HAYYHBIM W MPaKTUYECKUM
MEeTOJiaM MO3HaHUsl, (OPMUPYIOUIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMHUH,

" o0ecreueHue yClIoBUH, CIIOCOOCTBYIOIUX MPUOOPETEHNIO O0YUYaIOIIUMUCS OIBITA
pa3HOOOpa3HON AESATENbHOCTH, TO3HAHUS U CAMOIO3HAHMS, KIIFOUEBBIX HAaBBIKOB
(KJTIOUEBBIX KOMIETEHLUH), UMEIOIINX YHUBEPCATbHOE 3HAUEHUE I Pa3IUnYHbIX
BUJIOB JCSTEIBHOCTH;

* (popmupoBaHue yMEHUI 0OBICHATH U OLICHUBATh SIBJICHUS OKPY’KaIOILIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIbITA, MOJIYYEHHBIX IPU U3YYEHUH XUMUU;

* (opMupoBaHUE y OOYYAIOIIMXCS T'YMAHUCTUYECKUX OTHOILIECHUN, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU AJI1 BHIPAOOTKH SKOJOTMYECKU LEIECO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJISIX COXPAHEHUS CBOETO
3I0POBBS M OKPYKAIOILIEW NPUPOJHON CPENBL;

" pa3BUTHE MOTHBAallUM K OOYyYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIHMTAaHUID HA OCHOBE YCBOCHHS OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpoGuiis U HaNpaBIEHHOCTU AaJbHEHIIIETO
oOy4eHwUs.

Kypc HampaBiieH Ha penieHue ciaeayonmx 3a0ay, 00eCeUnBarOIIUX peaan3auio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIHHOCTHOTO IMOAXOJ0B K OOYUYEHUIO XHMHUHU
obOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 0Opa30BaAHUS:

* (QopmupoBaHuE TMEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUA O
BEILECTBAX, MX TMPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUHU; OBJaJCHHUE
MOHSATUHHBIM aNMapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMHH;

" 0CO3HAaHHE OOBEKTHUBHOM 3HAYMMOCTHM OCHOB XMMHUYECKOW HAyKH KakK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB KaK OCHOBbI MHOTUX SBJICHUH >KMBOH M HEXHUBOMU
IPUPOJIbI; YIIyOJIeHUe PEACTABICHUN 0 MaTEpUAIbBHOM €IUHCTBE MUPA;



" OBJIa/ICHUE OCHOBAMM XMMHMYECKON I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBATH
1 00BEKTUBHO OLIEHUBATh )KU3HEHHBIE CUTYalluH, CBSA3aHHbIC C XUMUEH, HAaBbIKAMU
0e30macHOro OOpallleHus1 C BEIIECTBAMH, HCHOJb3YEMBIMU B IOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBATh M IJIAHUPOBATH JKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIENIAX COXPAaHEHUS 37I0POBBS U OKPYKAIOIICH CPEIbl;

* (popmupoBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXKIY pealbHO HAOI0/1aeMbIMU
XUMHUYECKUMHU SBJICHUSMU U MPOLIECCAMH, MPOUCXOASIIMMU B MHKPOMUDE,
OOBSICHATh NMPUUMHBI MHOT00Opa3usi BEIIECTB, 3aBUCUMOCTh HMX CBOWCTB OT
COCTaBa U CTPOEHHUS, a TAKXKE 3aBUCUMOCTb IPUMEHEHUS BELIECTB OT X CBOICTB;

" [pUOOPETEHHE OIbITa MCIOIb30BAHUS Pa3IMUHBIX METO/J0B M3yUEHUS BEILECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSMHU MPHU MPOBEACHUN HECIONKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCIOJIb30BAaHUEM JIA0OPATOPHOTO 000PYAOBaHUS U TPUOOPOB;

* QopmupoBaHUE TPENCTABICHUN O 3HAYCHHUM XUMHYECKOM HAyKH W PEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA M aganTAlMU Y4eOHOT0 MAaTepHaJia 0 XUMHUU

OOyuenue y4eOHOMY MpeaMeTy «XUMHUs» HE0OXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTHMAJIBHBIX YCIIOBHM JJII YCBOCHHS IMPOTPAMMHOTO MaTepraja OOy4YarOIUMHCS C
3I1P. bonplioe BHUMaHHE JOHKHO OBITH YAEIECHO OTOOpY yuyeOHOro Marepuaia B
COOTBETCTBUH C TIPHUHITUIIOM JOCTYITHOCTH MPU COXPAHEHUHU OOIETo 0a30BOTO YPOBHSI.
OH 0KEH 10 COAEPKaHUI0 K 00beMy ObITh aJan TUPOBAHHBIM /171 oOy4vatomuxcs ¢ 3[1P
B COOTBETCTBUU C X 0COOBIMU 00pa30oBaTeIbHBIMU MOTPpEOHOCTIMU. ClieTyeT 00JIerYUTh
oByaJiecHne wmatepuasom oOydarorumucs ¢ 3[IP mocpenctBoM ero AeTalbHOTO
OOBACHEHHSI C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B
MPUMEHEHUU 3HAHUM C HWCIOJIb30BAaHWEM IPUEMOB AJNTOPUTMHUBAIMH M BU3YaITbHBIX
orop, 00y4YeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HaueHWe AJis MOJHOIICHHOTO YCBOGHHUSI Y4E€OHOTO MaTephaia UMeEeT
oropa Ha MEXIPEIMETHBIC CBSI3M BOIPOCOB, M3YYaeMbIX B JaHHOM Kypce, C TaKUMU
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT € Y4YCOHBIM MaTepHall C pasHBIX TOYECK 3PCHUS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JYYIIEMY OCMBICICHHUIO, 0oJiee MPOYHOMY
3aKPETUICHHUIO TIOJYYCHHBIX 3HAHUH 1 IPAKTUICCKUX YMCHHM.

[Ipu moAroToBKE K ypoOKaM yUWUTENb JODKEH MPETyCMOTPETh (HOPMHUPOBAHHE Y
oOy4Jaronuxcsi yMEHU aHAIN3UpOBaTh, CPABHUBATh, 0000IATh H3ydYaeMblii MaTEepHall,
IJIAHUPOBATh TPEACTOSIIYI0 pPadoTy, OCYIIECTBIATH CaMOKOHTPOJh. Heobxomumo
MOCTOSIHHO ~CJICIUTh 3a TPABWIBHOCTBIO PEYEBOTO O(OPMIICHUS BBICKA3bIBAHHIMA
oOyuaroruxcst ¢ 3I1P.

B cBsizum ¢ 0COOCHHOCTAMH TOBEACHUSIM JeSITebHOCTH oOydaroruxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIIUK KOHTPOJIb
COOJIO/ICHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEICHUH J1ab0paTOPHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHble BUABI JesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0CO0BIMH
o0pa3oBaTeJibHBIMU MOTPEOHOCTSMHU U 00eCIeYUBAIOIIME OCMbICJICHHOE 0CBOCHHUE
coJiepKaHuM 00pa30BaHuSA MO NpeaMeTy « XUMMI»

CopepxaHue BHIOB JesATeabHOCTH oOyvaromuxcs ¢ 3IIP Ha ypokax xumuu
OTIpe/IeNIsIeTCS UX OCOOBIMHU 00pa3oBaTeNbHBIMU MOTpeOHOCTAMU. [lomMuMO mIUPOKO
ucnonpzyemMbix B OOIT OOO o0mmx st BcexX 00ydaromuxcsi BUIOB NEATEIbHOCTH
CleyeT YCWIHTh BHUJIBl JEATEIbHOCTH, CHenu(pUYHbIe s JaHHOM KaTeropuu
oOyuaromuxcsl, 111 00eCIedeHns] OCMBICIEHHOIO OCBOCHHUS COAEPKaHUs 00pa30BaHUs
0 IPEAMETY: YCWICHHE IPEIMETHO-IIPAKTUYECKON NEATEIBHOCTH C aKTHBU3aLUEH
CEHCOPHBIX CHCTEM; YEPEAOBAHME BUAOB JEATEIBHOCTH, 3aJCUCTBYIOIIMX Pa3IUYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepHalla ¢ ONOPON Ha AJITOPUTM; «IIOLIArOBOCTH» B
U3YYEHUU MaTepualla; MCIOJIb30BAHHUE JOMOJHUTEIBHON BU3yaJIbHOW ONOPHI (IUIAHBI,
oOpaslibl, CXEMbI, IIa0JOHbI, OMOpHbIE TaOyuilbl). g pa3BuUTHA Yy OOydYaromMXCs C
3[IPymenuss nenatb BBIBOJBL, (opMUpOBaHUS TPAMOTHOTO  PEYEBOTO

BBICKA3bIBAaHUSHEOOXOIUMO MCIIOJIB30BaTh OMOPHBIE ciioBa U kiwuiie. Ocoboe
BHUMAaHHE CJEAYET yAEIUTh OOYUEHUIO CTPYKTYpUPOBAHUIO MaTepuaia: COCTaBIICHUE
PUCYHOUYHBIX UBEPOATBHBIX CXEM, COCTaBJICHUE Ta0NMI,  COCTaBJIECHUE

Kiaccuukauuy ¢ 0003HAYEHHBIMU OCHOBAaHUAMM [UIsl KJIACCH(PUKALHUHU U
HaIlOJIHEHHE WX NpuMmepamu U ap. [IlpumepHas TemaTudeckas U TEPMHUHOJIOTHYECKas
nekcuka coorBercTByeT OOIT OOO.

g obyudaromuxcst ¢ 3[IP cyiiecTBeHHBIMH SIBISIIOTCS NPUEMBI PabOTHI C
JEKCUYECKUM MaTepuasioM 1o mnpeamery. IIpoBoaurtcs cnenuanbHas pabota 1O
BBEJICHUIO B aKTHUBHBIM CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSTCA Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MOJJIEPKKa, AJITOPUTMBI padOTHI C ONpPEIETIEHUEM, ONTOPHBIE CXEMBI JUIsl aKTyaJu3aluu
TEPMUHOJIOTHH.

MecTo yueOHOro npeamera « XuMus»» B y4eOHOM IIaHe

B coorBerctBuM ¢ DenepanbHbIM TOCYJAPCTBEHHBIM  00pa30BATEIbHBIM
CTaHAAPTOM OCHOBHOTO OOHIEro oOpa3oBaHUs y4EOHBIM MpeAMeT «XUMHUS» BXOIUT B
MpeAMETHYI0 00acTh «ECTECTBEHHOHAyUHbIE MPEAMETBI» M SIBISIETCS 00A3aTEIbHBIM
IUISl U3YYEHUS.

YyeOHbIM MJIaHOM Ha €€ M3yueHue OTBeAeHO 136 yueOHbIX YacoB — Mo 2 4 B
Hezero B 8 1 9 Kitaccax COOTBETCTBEHHO.

Conepxkanue  y4eOHOro  mpeaMera  «XuUMHUS»,  NPEACTABICHHOEC B
AnantupoBaHHOM padoueit mporpamme, cooTBeTcTByeT @I'OC OOQO, paszpaboTaHo ¢
yaetoM DenepanbHOl OCHOBHOW 00pa30BaTENBbHONW MPOTPaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHMsl 1O Y4YyeOHOMY IMpeaMeTy «XuMHs», cooTBeTcTByeT DenepanibHOM
aJanTUPOBAHHONW OCHOBHOW 00pa3oBaTebHOM TIPOrpaMMe OCHOBHOTO  0OIIero
oOpa3oBaHMs 00YYaAIOUINXCS € 33JEPIKKOM ICUXUYECKOTO Pa3BUTHS.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»
8 KJIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHSATHSA

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenogexa'. Tena u BemecTBa. OU3nUecKue
CBOMCTBa BEIIECTB. ATperaTHOE€ COCTOSTHUE BEUIECTB. Xumus 6 cucmeme Hayk. YucTtoie
BenecTBa u cMec. CriocoObl paznenenus cmecei. [IpaBuna 6e3onacHoro oopamieHus ¢
BEILIECTBAMU M J1Aa0OpaTOpPHBIM 00O0pyJoBaHUEM. [lousamue o memooax HNO3HAHUS 8
Xumuu.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX
aneMeHToB. OTHOCHUTENbHASI aTOMHasi Macca. [IpocTeie u croXkHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas (opMmyna. BameHTHOCTh aTOMOB XMMHUUYECKUX JJIEMEHTOB. 3aKOH
nocmosauncmea cocmasa eewjecms. OTHOCUTENIbHAST MOJEKYJsIpHas macca. MaccoBas
JI0JIsI XUMHYECKOTO PJIEMEHTA B COCIMHEHUU.

Ou3nyecKne M XHUMHUYECKUE SBJCHHUS. XHUMUYecKas peakuus. [lpusHaku
XUMHAYECKUX PEaKIM. YPaBHEHHS XUMHUYECKUX PEAKIHMK. 3aKOH COXPAHEHUS MAacCChI
BemecTB. Kinaccudukanus XUMUYECKUX peakiuid (COCIMHEHHS, Pa3IOKECHHUS,
3aMeleHus, 0OMeHa).

XHUMUYECKHUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOW, C MpaBUIaMU
paboTel B jabopaTopuu U NpuéMaMu OOpalleHUs C JTa0OpaTOPHBIM 000PY/I0BAHUEM;
U3y4YeHUE U omnucaHue (U3MYECKUX CBOMCTB OOpa3lloB HEOPTaHMYECKHX BEIIECTB;
HaOmoneHne ¢puznyeckux (MIaBJIeHUE BOCKA, TASTHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE,
KUIIEHHUE W KOHJIEHCAIIMS BOJIbI) M1 XUMUYECKUX (TOPEHUE CBEUH, MPOKAITMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJICUCTBUE Mejla C KUCIOTOW) SIBIICHUM, HAOIIOJICHUE U OIMCAHHE
MPU3HAKOB MPOTEKAHUSI XMMUUYECKUX peakiui (pa3iokeHue caxapa, B3auMOJICHCTBUE
CEPHOM KUCIIOTHI C XJIOPHI0M Oapusl, pasioxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aMMO/ICHCTBUE KeJe3a ¢ pacTBopoM cosi meau (I1));u3ydenue cnocoOoB pasaesieHus
cMecel (¢ TIOMONIbIO MarHuTa, (QUIBTPOBAaHWE, BbHIMIAPUBAHUE, JAUCTHUIUISIIUS,
xpomatorpadusi), MPOBEICHUE OYUCTKU MOBAPEHHOW COJIM; HAOJIOACHUE U OIMCAHUE
pEe3yJabTaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MacChl;
CO37IaHUE MOJIENIC MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

BaxxHellline nNpeaCcTAaBUTE/IU HEOPraHUYECKUX BellecTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — sieMeHT W mpoctoe
BellecTBO. HaxoxaeHue Kuciaopoja B npupoje, pusndeckue U XuMUYECKUEe CBOMCTRA.
Peakuuu ropeHus mIpoCThIX U CIOXKHBIX BemecTB. CriocoObl MOJIydeHUs KUCIopoja B
naboparopuu u npomviuiienHocmu. Ilpumenenue kuciopona. Ilonsrtue o6 oxcuaax.
Kpyrosoport kuciopoaa B npupoje. O30H — aiiompontas Mooupukayus KUciopood.

Tennosou 3¢pgpexm xumuueckou peakyuu, mepmoxumMuieckue ypasHeHus, 3K30- U
SHAOTEPMUYECKUE PEAKIUU. Tonau6o: yeonb u Meman. 3azpsazHeHue 6030yxd, YCUleHue

1 3}16013 " 1aJ1€€ KyYpCUuBOM 0603Ha'—ICHBI TEMBI, U3YUYCHHEC KOTOPBIX IPOBOAUTCA B OBHAKOMUTEIILHOM IUIAHE. Heﬂaror
CaMOCTOSITEITBHO OTIpe/IeIIsIeT 00bEeM U3ydaeMOoro MaTepHaa.



NapHUK06020 2¢exma, paspyuieHue 030H08020 CJOAL.

Bonopon — sneMeHT U mpocrtoe BemecTtBo. HaxoxkaeHnue Boiopoaa B IPUPOJIE,
bU3UYeCcKre W XMMUYECKHE CBOMCTBA (HAa MPUMEPEe B3aMMOJICHCTBHSI ¢ HEMETANIAMHA U
OKCHJIaMU METAILIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHsATHE O KUCIOTaX U COJISX.

KommnuectBo BeniectBa. Mons. Moisipast macca. 3akoH ABorazpo. MomnsipHbIi
00bEM Ta30B. PacueTsl 1o xumudeckoit popmysie. PacueTsl MaccoBOM 0JIM XMMUYECKOTO
AJIeMEHTa B COCAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel o XuMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsea 600bl. Bona. Ee cocra, cTpoeHUE U MOJIEKYJIbl. Booa Kak
pacmeopumens. PacTtBopbl. [lonsamue O HACbIWEHHBIX U HEHACHLIWEHHbIX PACcmEopax.
Ilouamue pacmeopumocmu eewjecmé 6 6ode. Pacduer MaccoBOl JOJIM BELIECTBA B
pacTBope (NIpOLIEHTHAsI KOHIEHTpauus). MaccoBas [10yid BellecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (pasnodicenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyusl,
oxcuoom cepwvl (1V) peaxyuu ¢ memannamu, KUCTOMHLIMU U OCHOBHbIMU OKCUOAMU).
Tonsamue 06 ocnoganusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenogexa. Kpyeosopom
800bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BOA. OXpaHa U OYUCTKA MPUPOJIHBIX BOJI.

Baxmneiimme  knaccel  HeOpraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHm4yeckux coeauHeHuid. OKcumpl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIC, am@omepHble, Hecoleobpazyowue - Ha npumepe okcuoa yernepooa (Il) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3auMozeiicTBiEe ¢ BOAOW, KucioTamu, meinodamu). OcHoBanus. Knaccudukarus
OCHOBaHMW: WIENOYM K HEPACTBOPUMBIE OCHOBaHMS. HoMeHKnaTypa OCHOBaHUM.
dusznyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHUU (B3aMMOJICMCTBHE C OKCHIaAMU
HEMETAJUIOB, KUCIIOTaMU, COJSIMU). [lonyuenue ocHoganuii.

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIATypa, GU3NYECKUEe U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METaUlaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCIIOT), cnocobbl nojyuenus. P akTMBHOCTH
metauioB H. H. bekeroBa. Conu (cpenHue): HOMEHKIIATypa COJel, cnocobwl noiyuenus,
B3aMMO/ICHCTBUE COJIEN C METANIaMH, KUCTIOTaMU, IIEJI0YaMH U COJISIMU, IPUMEHEHUE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA MpUMEpe IUMHKA U ATOMUHUL):
Xumuyeckue ceoticmea (83aumooercmeaue ¢ KUCIOMAMU U Weao4amu, pas3iodcenue npu
Hazpesanuu) u noaydeHue.

['eHeTnyeckasi CBA3b MEXIYy KJIAacCaMM  HEOPraHUYECKHX  COECAUHECHUHU.
['eneTnueckue psabl.

XUMHUUYECKHUI IKCIIEPUMEHT: KaU€CTBEHHOE OMPEAECTICHUE COAEPKaHUS KUCI0PO1a
B BO3/IyXe; MOJIy4YeHHUE U U3yYEHUE CBOMCTB KUCIOPOa; HAOIIOAEeHNE B3aUMOICHCTBUS
BEIIIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHUS U MPEKpalIEHUs TopeHus (1moxkapa);
O3HaKOMJIEHHE ¢ 00pa3ilaMyu OKCHUJIOB M OTIMCAaHUE WX CBOMCTB; MOJYyUYCHHUE U U3yUCHUE
CBOMCTB BOJIOpoJia (TopeHue); HaOMoAeHNe 00pa3IoB BEIIECTB KOJIUYECTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3UYHONW PACTBOPUMOCTBIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM JIOJIEN pAaCTBOPEHHOTO BEIIECTBA;
B3aMMO/ICHCTBUE BObI C METAJJIAMU (HAaTPUEM U KaiblMeM) (BO3MOKHO HUCIIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); OMPEJECICHUE PACTBOPOB KHUCIOT W IIEJTOYEH C MOMOIIbIO
MHAMKATOPOB; UCCIIE0BaHNE 00Pa3ll0B HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;



HaOJIOICHHEe M3MEHEHHUsT OKPAaCKM HHJMKATOPOB B PpacTBOpax KHUCIOT M IIEJIOYeH;
u3ydyeHue B3aumojencteus okcuaa menu(ll) ¢ pactBopom cepHOM KUCHOTHI, KUCIOT C
METAJUIAMH, PEAKIUM HEUTPANM3alMK; [OJy4eHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJIHOTO METAJIA IPYTUM U3 PACTBOPA COJIH; PEIIEHUE IKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxxHenmme Kiraccbl HEOPraHMYECKUX COEIUHEHUI .

Iepuoanuecknii 3akoH u Ilepuoanuyeckas cucrema xumudeckux diemenros /. U.
MenpgeneeBa. Crtpoenne  aToMoB. XuUMHYeCKAass CBfA3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PEaKIUU

[lepBbie MOMBITKN KJIacCHU(PUKAINA XUMHIECKUX 3JIEMEHTOB. [loHATHE O Tpymmax
CXOJIHBIX AJIEMEHTOB (IIIEJIOYHBIC U IEIOYHO3EMEIbHBIE METAILIIbI, TAJIOT€HbI, THEPTHHIE
rasbl). Dnemenmol, Komopwle 06pa3yiom amgomeptovle OKCUObL U SUOPOKCUODL.

Ilepuonnueckuit 3akoH. llepuomnueckas cucremMa XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u orunnonepuooras dhopmsl Ileproanueckoit
cucteMbl xumuueckux a1eMeHToB . 1. Menneneesa. [leproabl u rpyrisl. Pu3znyecKkun
CMBICJI ITIOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sAnep. Mzomonwl. InekTpoHbl. CTpOoeHHUE
ANIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XMMUYecKux 31emMeHToB Ilepuonnyeckoi
cucrembl JI. WM. MenneneeBa. XapakTepuUCTMKa XHMHYECKOTO OJJIEMEHTAa IO €ro
nonoxenuto B [lepnonnueckon cucreme J[. 1. Menneneena.

3axonomepnocmu usMeHeHUs. C8OUCME INEMEHMO8 MALbIX NEePUO008 U 2NABHbIX
noozpynn, 6 3aBUCUMOCMU OM AMOMHO20 (NOpA0K08020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus nayku u npaxmuxu. /{. M. Menoenees — yuénviil u epaxrcoarun.

Xumuyeckass cBsi3b. KoBaneHTHas (mojsipHass W HEMOJISIpHAsi)  CBA3b.
InexmpoompuyamenbHOCmMb AMOMO8 XUMUYECKUxX 31emenmos. IoHHas CBS3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUN OKCHEPUMEHT: W3yuyeHHe oOpasiloB BEIIECTB METaUIOB U
HEMETAJJIOB; B3aUMOJCUCTBUE THAPOKCUA LIMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH;
MIPOBEICHUE OIBITOB, WUTIOCTPUPYIOLIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuy pa3aoKeHus, COSTUHECHHUS).

MesxknpeaMeTHbIe CBA3H

Peanuzanusi MeXINpeaMETHBIX CBSI3eM NpU HU3YYEeHUM XUMUU B 8 Kjacce
OCYILIECTBIISIETCS YePe3 UCIIOIB30BaHNE KaK OOIIHUX €CTECTBEHHO-HAYUYHBIX MTOHSATUH, TaK
Y TIOHATUH, SBISIIOIIMXCS CUCTEMHBIMHM [JI1 OTAECIBHBIX NPEIAMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHanM3, CHUHTE3, KiaccuduKanusi, NEPUOJUIHOCTb, HAOIIOJCHUE, DSKCICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: MaTepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHU/, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUUECKUN 3apsij, BEIIeCTBO, TeJO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBA, a3, (PM3MYECKUE BEIMYMHBI, STUHUIIBI U3MEPEHUS,



KOCMOC, TUTaHEeTHI, 3BE3/161, COITHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

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

BewrecTBo M XUMHYECKasi peaKkIus

[lepnogmuecknit 3akoH. llepmoanueckass cucTeMa XHMHYECKHX JJIEMEHTOB
H. U. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEpPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KW, KAIbLMSI U UX COCAUHEHUN B
COOTBETCTBHUH C MOJIOKEHHEM 3JIEMEHTOB B [lepnoanueckoil cucteMe U CTPOCHHEM HX
aTOMOB.

CrpoeHue BemecTBa: BUABI XUMHYECKOM CBSI3M. THIBI KPHUCTAIMYECKUX
PEIETOK, 3a8UCUMOCTNb CEOUCME 8eujecmea Om Muna KpUcmaiiudeckou peuémxku u
8UOA XUMUYECKOU CEA3U.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX BEUIECTB (MEXIyHApOIHAs U
TPUBHAJIbHAS). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJlaccaM
HEOPraHWYECKUX COCIMHEHHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XUMUYECKHX pEaKIMil MO0 pa3IUYHbIM MpU3HAKaM ([0 YUCITY U
COCTaBYy YYacCTBYIOLIMX B PEAKIUHU BEIIECTB, MO TEIUNIOBOMY 3((PEKTy, IO N3MEHEHHIO
CTENEHEH OKHUCIEHHS XUMUYECKHUX DJIEMEHTOB, MO 00pamumocmu, no Yuacmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEaKUUU. 1epmoxumuyeckue ypasHeHusl.

Ilonsamue o cxopocmu xumuyeckoi peakyuu. llonamue 06 obpamumbix u
Heobpamumvlx Xumuyeckux peaxkyusx. Illonamue o0 20MO2eHHbIX U 2eMepOeHHbIX
peaxyusax. Ilonamue o xumuueckom pasnosecuu. CmeweHue Xumuiecko20 pagHo8ecuUsl.
Daxkmopewl, eruAOWUe HA CKOPOCMb XUMUYECKOU PeaKyuu U NOJ0NCEHUE XUMULECKO20
pasHosecusl.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CoCTaBIeHNE YPaBHEHUN OKHUCIIATEIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLUH C HCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOr0 OanaHca.

Teopus 3JIEKTPONMTHYECKOW NHCCOLMALUN. DJIEKTPOIUTHYECKAs IUCCOLMALMS.
DNEKTPOJIUTHI U HEAJIEKTPOIUTHI. KaTnoHbl, aHHOHBIL. Mexanusm ouccoyuayuu eeujecmea
C PasnuuHbIMU 8udamu xumudeckou cesasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
U cia0ble AIIEKTPOITUTHI.

Peakiuun noHHOro ooOMeHa. YCioOBHs NPOTEKaHUS peakluii HOHHOTO OOMeHa [0
KoH1a. ITosHbBIE U COKpallEHHbIE HOHHBIE YPABHEHUS peakLunil. XUMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHM W cOJell B CBeTE MPEACTaBICHUN 00 3IEKTPOIUTHUECKOM
mucconmar. Cpena pactBopa. KauecTBeHHblE peakUMd Ha KaTHOHBI U aHHOHBI:
XJopua-, OpoMun-, womuA-, cymnbdar-, KapboHar-, cwiMkar-, (ocdar- aHHUOHBI,
THIPOKCHUI-UOHBI; KATHOHBI aMMOHHUSI, MATHUS, KAJIBLINs, ATFOMUHUA, XKele3a (2+) u (3+),
meaun (2+), nuHKa, MPUCYTCTBYIOIIME B BOIHBIX PACTBOPAX.

XHAMHUYECKUI JKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAUIMYECKHUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METaJUIOB U HeMeTauioB (Tpaduta U anmasa),
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CIIOXHBIX BEIIECTB (XJIOpUAA HATpUA); HCCIEAOBAaHHE 3aBHUCHUMOCTU CKOPOCTH
XUMUYECKOM peaklMu OT BO3JCUCTBHUS Pa3IMYHBIX (PAKTOPOB; HCCIEAOBAHHE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLECCA JUCCOLMALIMK KUCIOT, IEJI0UEH U
cojiei  (BO3MOXXHO  HCIOJB30BAHHE  BHUJIEOMATEPHANIOB); IPOBEAEHUE  OIIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocaJika, BBIJEIEHHE ra3a, 0Opa30BaHHE BOJIbl); ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuid  (TOpeHHue, peakiuu pa3lioKeHUs,
COCIMHEHHA); PACIlO3HABAHUE HEOPTaHMYECKHX BEIIECTB C MOMOIIbI0O KaYECTBEHHBIX
pEeaKIMii Ha HOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX 33]1a4.

HemeTtanibl U UX coeIMHEHUSI

O6miast  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH  CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u GU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOTEHOB. XMMUYECKHUE CBOMCTBA Ha MMPUMEpE XJopa (B3aUMOJEHCTBUE C METAILJIAMH,
HEMETAJUIaMH — BOJIOPOJOM U KHUCIOPOAOM, wernouamu). XnopoBomopod. CoisHas
KUCJIOTa, XUMHYECKHE CBOWCTBA, noayueHue, NOpPUMEHEHUE. [leucmeue xiopa u
X710p08000pooa Ha Opeanusm yenogexka. BakHeWlue XJIOpUAbl U UX HAXOXKICHUE B
pUPOJE.

OO6mast xapakrepuctuka 371eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTEPHbIC CTENIEHU OKUCIICHHUS.

Crpoenne u ¢uU3MUECKHE CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOAA U CEPBHI.
AmnoTpornHbie  MOAU(UKAIIMKA KHCIOpPOJAa M Cephl. XHWMHUYECKHE CBOWMCTBA CEPBI
(B3auMoOJieHiCTBUE C Hememallamu — BOJOPOJIOM U KHUCJIOPOJOM, MeETaJUIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOA: CTPOCHHE,
($U3MYecCKue W XMMUYECKHE CBOWCTBA (KHUCIOTHBIE M BOCCTAHOBUTEIIBHBIC CBOWCTBA).
OKcupl cepbl Kak MPEeACTAaBUTENIM KUCIOTHBIX OKCUAOB. CepHast KucioTa: Gu3n4ecKue
U XxuMmuyeckue cBoicTtBa (obOmme u crnenuduueckue). Coau CEepHOM KHUCIOTHI,
KaueCcTBEHHasl peakuusi Ha cyinb(aT-uoH. CepHUCTass KUCIOTA. Xumuueckue peaxyuu,
nexcawjue 6 OCHOBE HNPOMBIULIEHHO20 CHnocoba NOJYYeHUs CepHOU  KUCIOMBb.
Haxoxnenue cepol u €€ coequnennid B npupoje. [Ipumenenune cepol 1 €€ COEAMHEHNN B
ObITYy W B MPOMBIIIJICHHOCTU. Xumuueckoe 3acpsA3HeHue oKpyjcaroueli cpeobvl
COCOUHEHUSAMU cepbl (KUCTIOMHbLE Q0HCOU, 3A2PsA3HEHUe 8030YXAd U 8000EMOB), CROCOObL
€20 NPeodomepauetusl.

OO6mast xapakTepucTUKa 3JIeMeHTOB V A-Tpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB
azota u Gocdopa, XxapaKTepHbIC CTCTICHU OKUCIICHUS.

A3oT, pacmpocTpaHeHHE B Tpupojae, (PU3WUecKue W XUMUYECKHE CBOWCTBA
(B3aMMOJIeHiCTBUE C METAJIaMH M HEMETaUIaMH - KHUCIOPOJAOM U BOJOPOJIOM).
Kpyrosopotr aszora B mpupome. AMMHak: (Qu3MUeCKMe W XUMHUYECKHE CBOMCTBa
(oKuCIEeHre, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), notyueHue v npumenenue. Conu
aMMOHUS: COCTaB, (PM3HUECKUE U XUMUUYECKHE CBOMCTBA (pa3yioKeHUe, B3aUMOJICHCTBIE
co IienouaMu), npuMmeHeHue. KauecTBeHHass peakiids Ha HOHBI aMMOHHS. A30THas
KHCIIOTa, €€ (Uu3NYecKrue W XUMHUYECKHE CBOMCTBa (00mmMe u creuuduyeckue),
nonyuenue. Hutpatsl (paznoxenue). A3oTucras kuciiora. Mcnosnb3oBaHuEe HUTPATOB U
COJIEd aMMOHHMS B Ka4€CTBE MUHEPAIBHBIX yIOOpEeHHN. Xumuueckoe 3azpsaznenue
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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, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, INeKMPOHHOU, 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

12



U pochopHbIX ya1oOpeHuit; moyueHne aMMruaka U U3y4eHHue ero CBOMCTB; MPOBEICHUE
KaueCTBEHHBIX pEeaKIMil Ha MOH aMMOHUA U PocdaT-uOH U HU3yYEHUE MPU3HAKOB HX
IIPOTEKAHUS, B3aWUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO HCIOJIb30BAHUE BHACOMATEPHUAIIOB); U3YUYEHHE MOJEICH KPUCTANIMYECKUX
peméToK anMasa, rpadura; 03HAKOMIIEHHE C MPOIIECCOM aAcOpOLMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOTa3d; IOJYYEHHE
YIJIEKUCIIOTO Ta3a U U3YYEHHE €ro CBOWCTB; MPOBEACHHE KAYECTBEHHBIX PEaKIU Ha
KapOOHAT- ¥ CUJIMKAT-UOHBl U U3YUYEHHUE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMJIEHUE C
MPOAYKIMEN CHIIMKATHON MPOMBIIIJICHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ]1a4 I10
TeMme «BaxkHelle HeMeTalluIbl U UX COCTUHEHUS».

MeTaJibl 1 MX COCAUHECHUSA

OO6m1as XxapakTepUCTUKA XUMHUECKUX JIEMEHTOB — METAJVIOB Ha OCHOBAHUU UX
nonoxkenus B [lepuonnueckont cucreme xumudeckux sneMeHToB Jl. M. Menneneesa u
ctpoeHus atomMoB. CTpoeHue MeTtaiuioB. MeTamyeckas CBs3b M METalUIM4YecKas
KPUCTAJUINYECKAsA PpEMIETKA. OJEKTPOXUMUYECKUM PN HANPSHKCHWM METAJUIOB.
du3znveckue U XMMHUYECKHE CBOMCTBA METAJIOB (B3aUMOJICHCTBHE C KHCIOPOJOM,
BOZIOM, kucinotaMu). Obwue cnocodvl nonyyenus memannos. Ilonamue o Kopposuu
Memaiios, OCHOBHble CNocobbl 3auumul ux om xopposuu. Cniagvl (cmanb, 4yeyH,
O0paAnoOMUtULl, OPOH3a) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilenounsle MeTayuibl: MOJIOXKEHUE B llepuoauueckod cHUCTEME XUMHUUYECKHUX
aneMeHToB /l. 1. Menneneesa; ctpoenue aroMoB. Haxoxnenue B npupoae. duznueckue
U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUJIBI HATPUS
u kamus. [IpyuMeHenune menoYHbIX METAIOB U UX COCUHECHUM.

[[{erouyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIUI: TTOJI0KEHKE B [lepuonnueckon
cucTeMe XuMHudeckux 31eMeHToB 1. M. MenaeneeBa; cTpo€HHE NX aTOMOB; HAXO0XKICHUE
B npupozae. Pu3znyeckue M XUMHUYECKHE CBOMCTBA MArHMs M Kajplusd. Baxuxenmwe
COCMHEHUs Kaiblus (OKCHUI, TUIPOKCHUI, COIH). /Kécmrxocmb 60061 u cnocobwl eé
YCmMpaHeHus.

AJIIOMUHUIN: TI0JI0KEHHE B [lepuoanuecko CUCTEME XHUMHUYECKUX DIIEMEHTOB
JI. . MenneneeBa; CTpoeHHE aroMma; HaxoxiaeHue B npupoae. Dusnueckue u
XUMUYECKHUE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHUIA U THUAPOKCH]IA
AJFOMUHUSL.

Kene3o: monoxenue B Ileppoanyeckor CUCTEME XHUMHUYECKUX BJIEMEHTOB
J. . MengeneeBa; CTpOEHHE aroMma; HaxOXAEHUE B mpupoje. Pusmyeckue u
XUMUYECKUE CBOMCTBA Keye3a (B3auMOJCHCTBUE C METaJlaMH, KUCIOTAMH U COJISIMH).
Oxkcupsl, ruapokcuasl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noIyUeHuUe.

XUMUYECKHUI DKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METaJJIOB U CIIABOB, X
(U3MYEeCKUMHU CBOMCTBAMM; W3YYCHHE PE3yJIbTAaTOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHAIOB), 0COOCHHOCTEHN B3aUMOJICUCTBUS OKCHIA KATbIU U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB); HCCIICIOBAHUE CBOICTB
XKECTKOW BOJIBI; TpoIleccCa TOPEHUS JKejie3a B KUCIOpOJe (BO3MOXKHO HCIIOIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KaUeCTBEHHBIX PEaKIMil Ha MOHBI (MarHus,
Kanblus, amoMuHus, 1uaka, xxeneza(ll) u xxenesza(Ill), menu(Il)); mabmonenue u

13



OMKCAaHWE MPOLIECCOB OKPAIIMBAHMS IUIAMEHHM HWOHAMHU HATpHs, Kaluid W Kalblus
(BO3MOKHO HCIIOJIB30BAHUE BHUICOMATEPHANIOB); HUCCIeAOoBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCUA ATFOMUHUS U TUAPOKCUAA IMHKA;, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BaxHenme MeTajuibl U UX COCIUHEHUS.

Xumusa u okpyncarowan cpeoa

Hoevle mamepuanvt u mexnonocuu. Bewecmea u mamepuanvl 6 no8ceoHesHol
JHCU3HU Henoseka. Xumus u 300posve. bezonachoe ucnonvsoganue eewjecms u
Xumudeckux peaxyuti 6 Owvimy. llepsas nomowp npu  XUMUYECKUX — 0HCO2AX
u ompasnenusx. OCHOBbL IKONOSUYECKOU epaMOmMHOCmu. Xumuyeckoe 3azcps3HeHue
oKpycaowell cpedwvl (npedenvrasn oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 peuleHUU IKON02UYECKUX NPODTIeM.

Ilpupoonvie ucmouynuxu yeneeo0opooos (yeoib, NpupooHvlil 2a3, Heghmy),
NPOOYKMbL UX NepepaboOmKU, Ux poib 8 OblMy U NPOMbIULLEHHOCTU.

Xumuueckuil sKCnepumenm: usydeHue oopasyos mMamepuanos (Cmekio, Cniasvl
Memanios, NOIUMepPHble MAMepPUabl).

MesxknpeaMeTHbIe CBA3H

Peanuzanust MeXIpeOMETHBIX CBSI3€M NpU U3YYEHUH XHUMUU B 9 Kiacce
OCYILIECTBIISIETCS YEPE3 UCIIOIB30BaHUE KaK OOIINUX €CTECTBEHHO-HAYUYHBIX TTOHATUH, TaK
U TIOHSTUH, SBISIONIUXCS CHUCTEMHBIMU JJIsI OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO0mIue ecTeCTBEHHO-HAYYHBIC MTOHATHSI: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHUHTE3, Kilaccuukanus, NEePUOJIUYHOCTh, HAOMIOJCHUE, HKCICPUMEHT,
MOJICTUPOBaHUE, U3MEPEHHUE, MOJIENb, SIBJICHUE, MapHUKOBBIA A((PEeKT, TEXHOJOTHS,
MaTepuaIbl.

duznka: mMaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsil, TPOBOJAHUKHU, MOIYIPOBOIHUKH,
TUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAIUIMYECKash pEmI€TKa, CIUIaBbl, (PU3HUECKHUE
BEJIMYMHBI, E€JUHULIBI W3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Comnnue.

buonorusi: ¢otocuHTe3, apixaHue, Ouocdepa, HSKOCUCTEMA, MHHEpAJIbHBIC
yA00pEeHHs, MUKPODJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpPATIbI, TOPHBIE MOPOJIbI, MOJIE3HBIE
HCKOTIaeMbIe, TOTUIUBO, BOJIHBIEC PECYPCHI.

IIpuMepHbIe TEMBI IPAKTHYECKUX PAOOT:

1. JlaGoparopHoe oOopyaoBaHuME H TpUEMbl oOpamieHus ¢ HuUM. lIpaBuia
6e3omacHoi pabOTHl B XUMUYECKOHN J1abopaTopumu.

2. OuucTKa 3arps3HeHHON MOBAPEHHOU COJIH.

3. [Ipu3Haku npoTEeKaHUs] XUMUYECKUX PeaKLUu.

4. TlonyyeHue KUCIoOpoaa U U3y4eHUe ero CBOMCTB.

5. IlomydyeHue Bo0poia U U3YUEHUE €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. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B pacCTBOpE.

10. [TonyueHne aMmMuaka u U3y4yeHUE €T0 CBOMCTB.

11. Tlony4yeHue yraekuciIoro ra3a u 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. [Ipu HEOOXO0IMMOCTH 1aeTCsl BU3YyallbHbBIN alrOPUTM BBIITOJIHEHUS
3alaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMHUCS BBIIOJHSAEMBIX JEUCTBUN U
IIOJIyYEHHOT'O pe3yJIbTaTa.
IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIC MATEPHAJIBI 10 XUMUH

Jlnst opraHu3anyy MPOBEPKH, ydeTa W KOHTPOJIS 3HAHWK OOYYarOIIMXCS I10
MPEAMETY MPEAYCMOTPEHBI KOHTPOIBHBIC PA0OTHI, CAMOCTOATEILHBIC paOOTHI, 3a4€THI,
MpaKkTU4YeCKue paboThl, TecTupoBaHwe. OTHUM H3 METOIOB KOHTPOJS PE3yiIbTaTOB
oOyuenust oOyuwaromuxcsi ¢ 3IIP sBnasercs MeTol NOJMBAPUATUBHOIO 3KCIIpECC-
TECTUPOBAHUSI C KOHCTPYHPYEMBIMH OTBETaMH. Ero OTIMYMTEIBLHBIMH YEpPTaMH
SBJISIFOTCS. ~ OTICPAaTUBHOCTh,  BBICOKAs  CTENEHb  WHAWUBUIAyaTW3allMd  3HAHUH,
CPaBHUTEIHHO MaJible 3aTPaThl BPEMEHH U TPYJla Ha TPOBEPKY OTBETOB O0yUAIOIINXCA.

Jst oOyuaroruxcest ¢ 3[IP Bo3MokHO u3MeHeHHE (OPMYIUPOBKH 3aJaHUM Ha
«TIOIIATOBYIOY», aJaNTalus MpeIaraéMoro 0o0ydJaroneMycsi TeCTOBOro (KOHTPOJILHO-
OIICHOYHOTO) MaTepuaia: WCIOJIb30BAHUE YCTHBIX W TMHCHBMEHHBIX WHCTPYKIIUH,
VOPOIIEHUE JTMHHBIX CJIOXKHBIX (OPMYIUPOBOK MHCTPYKIIMMA, PEIICHHE C OMOpOM Ha
anropuTM, 00paselr, UCIoIb30BaHKE CITPAaBOYHON WH(DOpMAaIUu.

KouTpoJuabHbie padoThl 10 TEMaM

B paGoueii nporpamme mpeaycMoTpeHO 9 KOHTPOJIbHBIX PadoT:

Kommponvnas paboma Ne 1. IlepBoHadallbHbIE XHUMHYECKHUE TTOHSTHS.
XVWMHYECKHE 3JIEMEHTBI. XUMHYCCKUE (POPMYIIBI M YPaBHCHHUS.

Konmponvnaa paboma Ne 2. Ilepuoandeckas cUCTeMa XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToma.

Kommponvnas paboma Ne 3. Xumudeckast CBsI3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxkcunsl. I'openne. Bogopoa. KuciaoTsr.
Comnn.

Konmponvuas paboma Ne 5. O60011eHre CBEICHUH 0 BaKHEHUIIINX KJlaccax
HEOPTaHUYECKUX COCIMHCHUU.
Konmponvnas paboma Ne 6. IneKTpoIuTHIECKAS TUCCOIIHAITHS.
Konmponvnas paboma Ne 7. HemeTaibl.
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Konmponvnas paboma Ne 8. Metaisl.
Koumponvnasa paboma Ne 9. Itoropas paboTa 3a Kypc HEOPraHHUECKON XUMUHU.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIETI'O OGPA3OBAHIMA

B memom pesympratel ocBoeHus oOydaromumucs ¢ 3[IP  yueOGHOro mpeamera
«Xumus» JOJDKHBI COBHAAAaTh C pe3yJibTaTaMH MPUMEPHON padoyedl MporpamMmMel

OCHOBHOTO 00111eT0 00pa3oBanus. Hanbomnee 3HaYNMBIMU SBIISIOTCS
JIMUHOCTHBIE PE3YJIBTATDI:

MOTHBALMS K 00YUYEHUIO U LIeJICHANPaBJICHHON TO3HABATEIbHOM 1€ATEIbHOCTH;

YCTAaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOMIOIEHNUN 332 XUMHYECKUMU
DKCIIEPUMEHTAMU;

OpUEHTALUS Ha TMpaBWiIa WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
ITIOBEJICHMS IIPU B3aUMOACHUCTBUM C XUMUYECKHUMH BEIIECTBAMU U COCTUHEHUSAMM;

IpaKTHYECKOoe U3yyeHue npodeccuil U TpyJa pa3IudyHOIo poja, B TOM UYKCIE Ha
OCHOBE TPUMEHEHMsS] H3y4aeMOIro TMpEAMETHOrO 3HaHus (Hampumep, J1abopaHT
XUMHUYECKOTO aHan3a);

YBOKEHUE K TPYy U pe3yJibTaTaM TPYI0BOU AEATEIBHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TIOCTPOCHMIO JaJbHEWIIEW WHIAWBUIYaJIbHON
TPaeKTOpUH OOpa30BaHHsA HAa OCHOBE OpPHUEHTHUPOBKM B Mupe mnpodeccuidi u
PO ECCUOHATIBHBIX MPEANOYTEHUH, YBAKUTEIBHOTO OTHOLIEHUS K TPYY;

OCO3HAHUE CBOETO IOBEJICHUS C TOUKH 3PEHUS ONIAaCHOCTU WM 0€30I1aCHOCTH JJIs
ce0s WK [Tl OKPY>KAIOUIUX;

OCHOBBI IKOJOTHYECKOW KYJIbTYpPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUICHUS], TPUOOPETEHNE OMbITa SKOJIOTMUYECKH OPHUEHTUPOBAHHOM
IIPAKTUYECKON AEATEIBHOCTH B )KU3HEHHBIX CUTYaLUsIX;

OCO3HaHUE TIOCIEACTBUA W HENpUSITHE BPEAHBIX TPUBBIUEK (YHOTpeOICHUS
aJIKOTOJIsl, HApKOTHKOB, KypeHHs) M UHBIX (opMm Bpena s (uU3MUECKOro WU
IICUXWYECKOTO 3/10POBbS;

IIPUHATHE PELICHUM B )KU3HEHHOM CUTYallMU HA OCHOBE IIEPEHOCA MOJIYYEHHBIX B
X0Jie 00y4eHHsI 3HAaHUM B aKTyaJIbHYIO CUTYaIUIO, BOCTIONHATH AePUIUT UH(DOPMALINY;

TOTOBHOCTh OTOMPATh U UCHOJIb30BaTh HYHYIO0 HH(POPMALIMIO B COOTBETCTBUU C
KOHTEKCTOM KU3HEHHOW CUTYaLlHH.

METANIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHblMu y4eOHbIMU NO3ZHABAM ESIbHBIMU OCUCHGUAMU:

BBISIBJIATH IPUYUHBI U CIEIACTBUS MIPOCTHIX XUMUYECKUX SIBJICHUI;

OCYIIECTBIISITh CpaBHEHUE, KIACCU(PUKAITUI0O XUMUYECKUX BEIIECTB MO 33/ IaHHBIM
OCHOBAHUAM U KPUTEPUSAM JJIsl YKA3aHHBIX JIOTUYECKUX OTIEPalINil;

CTPOUTBH JIOTUYECKOE CYKIECHHUE MOCIIE MPEABAPUTEIBHOIO aHAIN3a, BKIIOYAKOIIEE
YCTaHOBJICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€EH;

BBISBJIATh ACUIMTEI HWH(POpPMAIUH, JTaHHBIX, HEOOXOIWMBIX IS PEIICHUS
MMOCTaBJIICHHOM 3aJ1auM;
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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 U3YUYEHUsI, IPUIMHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TIOMOIIBIO TeAarora WM CaMOCTOSATEIbHO (OPMYIUpPOBATH O0OOIIECHUS U
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 B3aUMOCHCTBHE B TpyIle (ONMpeAessiTh 00IIHe 1eH,
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
YUUTEJIEM M CBEPCTHHUKAMU; padOTaTh MHJMUBHAYAJIbHO W B TPYIIIE: HaXOJIUTh 0OIIee
pernieHre MU paspemarb KOH(IMKTHI HAa OCHOBE COTJIaCOBaHUS TMO3UIMH M ydeTa
UHTEpECOB; GOPMYITHPOBATH, APTYMEHTHUPOBATh U OTCTAWBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJa/ia B OOUIUI MPOAYKT, IPUHUMATH U Pa3ICIsATh
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 paMKaX MPEJUIOKEHHBIX YCIOBHM U TpeOOBaHUIA, KOPPEKTUPOBATH
CBOM JIECTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTyallMM W Tpearath IJIaH €€ H3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOMN
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 cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 0053aTEIbHOIO COJIEp KaHUs,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HAHMS, YMEHHS U CIOCOOBI JAeHCTBUH, crienuduueckue 1jig y4eOHOro mpeaMera
«Xumus», BUABL JEATEIBHOCTUA IO TMOJYYEHHI0 HOBOTO 3HAHMS, €r0 MHTEPIPETaIUH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPE/ICTABICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBJICHUW MPHUPOJBI,
NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTw
COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPAKTUUYECKOU
JeSATEeIbHOCTH YEJI0BEKa B YCIOBUAX COBPEMEHHOT0O OOIIECTBA; TOHUMaHUE MECTa
XUMUH CPeJId APYTHX €CTECTBEHHBIX HAYK;

e BJIAJICHHE OCHOBAMHM NOHATUIHOIO anmapara i CAMBOJIMYECKOTO S13bIKa XUMUU JUJIS
COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKHUX BEIIECTB, YPABHEHUH 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;

® [IPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C TOMOLIBIO YUUTEIS
IPUMEHATh CHCTEMY XHMHWYECKMX 3HAHUW Il YCTAHOBJIEHUS B3aMMOCBA3EH
MEXIYy W3YYEHHBIM MATEpPHAIIOM U IPH IOJIYYEHUM HOBBIX 3HAHMM, a TAKXKE B
IpOLECCe BBIMOJIHEHUsS YYEOHbIX 3aJaHUd U Tpu paboTe C HCTOYHUKAMHU
XUMHUYECKON HHPOpMAaILH, 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 KOHLIEHTPALMsl BELIECTBA B PACTBOPE, PO aTOMA, SJIEKTPUUYECKUN
CIION aTtoMma, aToMHas opOuTai b, pajuyC aroMa, BaJIEHTHOCTb, CTENEHb OKHCIICHHUS,
XUMHUYECKasl CBS3b, IEKTPOOTPULATENBHOCTD, MOJIAPHAs U HEMOJSpHas KOBAJEHTHAs
CBSA3b, MOHHAs CBA3b, METAUIMYECKAs CBA3b, KPHUCTAUIMYECKAs 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, 3JIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIMHU, CKOPOCTh XMMHUYECKOW peaklUH, KaTalu3aTop, MHpeleibHO
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 TEOpHUs, TEOPUs 3JIEKTPOJUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABJIEHUS O HAYyYHBIX METOJAX MO3HAHUSA, B TOM YHCIIE
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AKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJIaX HCCIIEOBAHUS BEIIECTB U U3YUCHUS
XUMUYECKUX PeaKIuii;

® IIPE/ICTABICHUE O NEPHUOJNYECKON 3aBUCIMOCTH 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, KAIUS U KaJbIIUS;
KJacCU(PUIIMPOBAaTh XUMHUYECKHE OJJIEMEHThl C ONOpPOd Ha OmpeneieHUs
(bu3nYecKoro cMpiciia MUGPOBBIX JAHHBIX MEPUOIAYECKON TaOIUIIbL;

® YMEHHE KJIACCUPUIUPOBATH XUMUUYECKUE JIEMEHTHI, HEOPTAHMYECKHUE BEIIECTBA U
XUMUYECKUE PEAKLHUU C ONIOPOI Ha CXEMBI; ONPENEIATh BAJICHTHOCTh 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;

® YMEHHE XapaKTepu30BaTh C ONOpPOM Ha cxeMy (QU3NYECKUEe U XHUMUYECKUE
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, a3oTHasA, GocdopHas, yrojabHasi, KpEMHHEBasi KUCIOTAa U HX COJH);
ONMCHIBATH C OMOPOM Ha IUIAH M KIIFOYEBBIE CJIOBA; YMEHWE NPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBLHOIO AHAIM3A IO0J PYKOBOJCTBOM I€larora, NpuMEHEHUE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb IPOTEKAHUS XUMHUYECKUX
NPEBPAIICHA B Pa3IU4HBIX YCJIOBUSAX, BIJIMSHHE BEIIECTB WU XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPYKAOLIYIO 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
XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB / IPYII HEOPTraHMYECKUX BEILECTB, a
TaK)Ke MOATBEPKIAIOIINX T€HETHUECKYIO B3aUMOCBSI3b MEXAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOIO 3JIEMEHTAa B COECIUHEHUHU, MACCOBYIO
JIOJTII0 BEIIECTBAa B PacTBOPE, KOJMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM Ta3oB ¢
omopoit Ha o6mwme ¢GopMyJibl; YMEHHE MPOBOJIUTH PACUEThl IO YypaBHEHUSIM
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 OCHOBHBIMU METOJIAMU HAYYHOTO MO3HaHUA (HabJtoieHne, u3MepeHue,

HKCIIEPUMEHT, MOJICIUPOBAHNE) MPU U3YUCHUU BEIIECTB U XUMHUYECKUX SBICHUIM

C OTOPOM Ha aNTOPUTM Y4EeOHBIX EHCTBUIl; yMEHHE CPOPMYITUPOBATH MPOOIEMY

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

paboThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKON TOCYA0W U J1abOpaTOpHBIM

000pyIOBaHUEM;
® HaJMYKME MPAKTHUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIICCTBICHUS CIICIYIOITUX

XUMHUYECKUX IKCIIEPUMEHTOB T0JT PYKOBOJACTBOM YUHUTENS C 00CYKICHHEM TUIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3y4YeHHUE U OnucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

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 M 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;

U3YYCHUE B3aWMOJICHCTBHUSI KHCJIOT C MeETaUlaMH, OKCHJIAaMH METaJlJIOB,
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+), nuHKa;

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 TIOBCEIHEBHOM U3HU, a TAaK)Ke€ MpaBUIAMH IOBEACHUS B LENAX cOEpeKEHUsS
3I0POBbSI U OKpPYXAloLEeld MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBbIE OPIaHU3MBbI OIIPEIEIICHHBIX BEIIECTB, & TAKXKE CIOCOOOB
YMEHBUIEHUSI M TNPEIOTBpAIICHHUS WX BPEAHOTO BO3JICHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB /ISl OpraHU3Ma 4eJlOBeKa,

® BJAJCHUE OCHOBAMU XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOMIEH yMEHUE
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
SBJICHUSIMU 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
OLICHMBAaTh MH(POPMALIMIO O BELIECTBAX, MX NPEBPALICHUAX M MPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHus K MpeAMETHBIM pe3yJbTAaTaM OCBOCHHSI Y4eOHOro mpeamera
«Xumus», pacnpeaejeHHbIe M0 roaaM o0yueHust

PesynpraTel 1mo romam GOpMYIHPYIOTCS IO TPHUHIMIY J00aBIIEHUS HOBBIX
pe3yJabTaTOB OT roja K roay, Y€ Ha3BaHHbIC B MPEIbIAYIIMX TOJax IMO3UIUHU, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPEAHOIO TOJa
M0 YMOJIYAaHHIO BKIIIOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).
8 KJIACC

pacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX TOHSITHUH: aToM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEILIECTBO, CIOXKHOE BELIECTBO, CMECH (OHOPOJHAS U
HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCHUTEJIbHAsi aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10Jisi XUMHUYECKOTO 3JIEMEHTA
B COCAWMHEHUM, MOJSPHBIM  00BEM, OKCHJA, KHCJIOTa, OCHOBaHUE, COJb,
2NEKMPOOMPUYAMETbHOCMb?,  CTENICHb ~ OKHMCIICHMS,  XMMMYECKas  peaKius,
KJIaccu(pukanuus peakiuil: peaklud COEIUHEHHUS, PEaKIUU pPa3jIoKEHUs, PpPEeaKIUU
3aMelIeHus], peakiii 0OMEeHa, 9K30- U SHJIOTEPMUUECKUE PEAKIIUN; MeNI080U dhpexm
peaxkyuu, AIpo aTOMa, SJIEKTPOHHBIN €0 aToma, aTOMHasi OpOUTallb, paguyc aToma,
XUMUYECKasi CBA3b, MOJISIPHAs U HEMOJISIpHAS KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, HOH,

2 3).'(601: " fajiec€ KypCuBOM 0003HaYarOTCA IUIAHUPYEMBIC MTPEAMCTHBIC PE3YJIbTAThbl, KOTOPBIC 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
MIPUMEHSATDH 3TU MOHATHS IPU OMUCAHUU BEUIECTB U UX MTPEBPAILICHHIA;

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

OTIPEETATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHCJIEHUSI AJIEMEHTOB B OMHApHBIX COEIMHEHUSX C OMOPOM Ha ONpENENICHUS, 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 XWMHUYECKMX 3HAHUM, YMETh C IOMOIIBIO
YUNTENS NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aHMOCBSI3U
MEXy U3yYE€HHBIM MaTEpUAJIOM U MPU MOJIYYEHUH HOBBIX 3HAHMM, a TaKKe Npu padoTe
C HUCTOYHMKAMU XUMHUYECKOHM uH(opmanuu. OpUEHTUPOBATHCS B TMOHATUAX U
OIeprupoBaTh MU Ha 0A30BOM ypOBHE, IPUMEHSTH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
Y pEUICHUHU PACUETHBIX 33/lay C OMOPOM HA AITOPUTM YYEOHBIX NEWCTBHI M3y4YEHHbBIE
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 sseMeHTtoB JI. WM. MenzaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTHUKAMHU
CTPOEHHMSI aTOMOB XHUMHYECKHX 3JIEMEHTOB (COCTaB W 3apsal sjpa, OO0IIee YHCIOo
AJIIEKTPOHOB U PACIIPEAEIICHUE UX 110 AIEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XHMMUYECKHE DJIEMEHTHl; HEOPraHWMYeCKHe BELIECTBa,;
XUMHUYECKHUE peakuru (M0 YMUCIYy U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEIIOBOMY 3(PEeKTy, IO U3MEHEHHUIO CTEIEHU OKUCICHHS] XMMHUYECKHUX 3JIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPXkAasi ONMCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH C OMOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XMUMHUYECKUX MPEBPALEHUN B PA3IUYHBIX YCIOBHSX TOCIE
MPEABAPUTEILHOTO 00CYXACHUS C Ie1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPDHYI0O W MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa 1Mo (GopMyJie COCIUHEHUS, 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
peaKIuii; €CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS — HAONIOJCHUE, 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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MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB MO MOJYYEHHUIO U
coOUpaHuI0 Ta3000pa3HbIX BEHIECTB (BOJAOpOAA W KHUCJIOPOJAA), IMPUTOTOBICHUIO
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 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XHUMHUYECKUN 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIEHUS, XUMHUYECKas pEeaKius,
XUMUYECKasl CBSI3b, Menn068ou 3¢ghghekm peaxyuu,Moilb, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOJUTHI, HEIJIEKTPOJIUTHI, IEKTPOJIUTHUECKAs TUCCOLMALMSA, PEAKIIMM MOHHOIO
oOMeHa, KaTalu3aTop, XumMuyeckoe pagnogecue, oopamumvlie u Heobpamumvle peaxkyuu,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBHUTEIb, OKUCIICHHE
U BOCCTaHOBJICHHE, aJNIOTPOIHUsA, aM(OTEPHOCTb, XUMHUYECKasi CBA3b (KOBaJEHTHas,
MOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl PELIETKA, KOPpO3usi Memaiios, Chnidevl;
CKOpOCMb  XUuMUyYeckou peakyuuy, TpeaensHo nomyctumas koHueHtpamus (I1K)
BEILIECTBA,

WLUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUECKHX MOHATHH (cM. m. 1) u
MPUMEHSTH ITH MOHATHS NPY ONMUCAHUH BEIIECTB U X MPEBPAILCHHIA;

UCITIOJIb30BaTh 3HAKM W CUMBOJIBI 1JIs1 (PUKCAlMU PE3yNbTaTOB HAOIIOIECHUM,
cocTaBieHUs] (POPMyJ BEIIECTB MU YPABHEHUN XMUMHYECKUX PEAKIMI, 3alIUCU JTAHHBIX
ycioBuii 3a1a4. Mcnonbs3oBath 0003HaueHus, umeromuecs B [lepuoanyueckoit cucreme u
Ta0JIUIIe PACTBOPUMOCTH KHUCIIOT, OCHOBAHHUH M COJIEH B BOJIC JIJIs1 BHITIOJTHCHUS 3a/IaHH.

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XMMHYECKUX 3JIEMEHTOB B
COCIMHEHMSX Pa3JU4YHOIO COCTaBa; IMPUHAJICKHOCTh BEUIECTB K ONPEAEIEHHOMY
KJIACCY COEIMHEHUI C ONIOPOl Ha ONIPEEIICHHS], B TOM YUCJIE CTPYKTYPUPOBAHHBIE; BUJIBI
XUMHUYECKON CBsI3W (KOBaJ€HTHas, MOHHAs, MeTa/lInyeckasi) B HEOPraHWYEeCKUX
COCIMHEHMX; 3aps] HMOHAa IO XUMHYECKOH Qopmysie; XapakTep Cpelabl B BOJHBIX
pacTBOpax KHCIOT W IIEJIOYEH, MmMun KpUcCmaiiuieckou pewéeémKku KOHKPEmHO20
gewjecmaa,

packpeiBath  cMmbica  Ilepumoamueckoro 3akona .M. MenneneeBa wu
JI€MOHCTPUPOBATH €TI0 MOHUMAHUE: ONUCLIBAMb U XapaKmepu3o6ams TabINIHYI0 Gopmy
[lepuonnueckold CUCTEMBbl XUMHUYECKHMX BJIEMEHTOB: pa3idyaTh MOHSTHUS «TJIaBHAS
noarpynna (A-rpynmna)» u «nobouynas noxarpymnmna (b-rpymnma)», maneie u Ooiblive
MEPHUOJIbI; COOMHOCUMb 0003HAUYECHHUSI, KOTOPhIE UMEIOTCS B TIEPUOJUYECKOI Tabiulie, ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsj sjpa, oOliee YuciIo 3JIEKTPOHOB U PacHpeIesIeHne UX MO AJIEKTPOHHBIM CIIOSM);
00bACHAMb 00IINE 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHUYECKHX AJIEMEHTOB U
UX COEIMHEHUI B Mpeeaax MaJIbIX IEPUOIOB U IJIaBHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE HJIIEMEHTBI; HEOPraHWYECKHUE BEIlEeCTBa;
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XUMHMUYECKHUE peakuuu (IO YMCIy U COCTaBy YYacTBYIOIMX B pEaKLUU BEIECTB, IO
TEI10BOMY 3P (EKTyY, 10 U3MEHEHHUIO CTETIEHEN OKUCIIEHUS XUMHUYECKUX JJIEMEHTOB) C
ONOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CelU(PUUECKUEe XMMHUUYECKHE CBONWCTBA
BEIIECTB Pa3IMUHBIX KJIACCOB, MOATBEPXkKAAs OMMCAHUE INPUMEpPAMHU MOJIEKYJSIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMH C ONOPOIl HA CXEMBI;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUYECKOW IUCCOLMALNU KHUCIOT, LIEN0Yed U
COJIEH; MOJHBIE M COKpAIllEHHBbIE YpAaBHEHHUS DPEAKIMI MOHHOIO OOMEHA; ypaBHEHUS
peakiuuii, NOATBEPKIAIOLINX CYIIIECTBOBAHNE M'€HETUUECKON CBSI3U MEXKIY BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILLHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca 3THX PeakUuid;

IPOTHO3UPOBAaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHMS] XMMHYECKUX MPEBPALIEHUN I[IOCJIE MPEABAPUTEIBHOTO
00CYXJIEHHUSI C TeIarorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPDHYI0O M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJIO0 XUMHUYECKOT0 3JIEMEHTa MO0 (opMyJie COEAMHEHHUS; MAaCCOBYIO OO
BELIECTBA B PacTBOPE; MPOBOJAUTH PacdEThl MO YPAaBHEHUIO XHMHUYECKOM pPEaKIMH C
OIIOPOM Ha aJrOPUTM;

ClIeIOBaTh NpPaBWJIaM I0JIb30BaHUS XUMHUYECKOM IOCYI0M U J1ab0paTOpHBIM
000OpyZOBaHMEM, a TaKKE IMpaBHJIaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIMTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB IO TOTYYCHHUIO U
coOMpaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIIOro rasa);

NPOBOJUTh PEAKLUUH, MOATBEPKIAIOIIME KAUYEeCTBEHHBIM COCTaB Pa3IUYHbIX
BEILECTB: PACMO3HABATH OMNBITHBIM MYTEM XJOpUI- OpomMuA-, MOAUI-, KapOoHaT-,
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

TemaTnyeckoe MIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJIUMBIX HA OCBOEHUE KaXKOW TEMbI YHEOHOTO MpeaMeTa « XUMHUSD)
®denepalibHON aganTUPOBAHHONW OCHOBHOM 00pa3oBaTEIbHOM MPOTpPaMMbI OCHOBHOTO OOIEro oOpa3oBaHUs OOYYarOUIUXCs C
3a/IepKKOM NICUXUYECKOT0 Pa3BUTHsI, B LEJIOM COBMNAJAIOT C COOTBETCTBYIOIIMM paszzaesnoM denepanbHoil pabodeid mporpaMMbl
y4eOHOTO TIpenMeTa «XUMUsS» OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOTO 00mIero oOpasoBaHus. B [loscHUTENBbHOM
3aIuCKe.

1-it BapuaHT

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMsI

8 KVIACC

(2 u B HEmemto0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMS)

IIpumepHBIE TEMBI, OcHoBHOE coep:kaHue OCHOBHBIE BH/IbI
packpbIBaoIue JesTeJJbHOCTH
JAHHBIA pa3aeJ o0yuaruuxcst

MPOrpaMmbli,

H KOJIHIECTBO
yacoB, 0TBOAUMOC

HA UX U3yYeHHUe
Pa3nen 1.IlepBoHayaibHble xXuMH4YecKue MOHATHSA(Z20 1)
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Tema 1. Xumusa —
Ba:kKHAasl 00J1aCTh
€CTECTBO3HAHHUSA H
NPaKTHYEeCKOMI

AeATeTILHOCTH YeJI0BeKa
(5

[Ipenmer xumuu. Ponb xumuu 8 HcusHu
yenosexka. Xumus 6 cucmeme Hayk. Memoovl
NO3HAHUS 8 XUMUU.

Tena u Bemectsa. Pu3nueckre CBOMUCTBA BEIIECTB.
ArperaTtHoe COCTOsTHUE BelecTB. YnCThIe BEIecTBa

u cmecu. CriocoObl pa3JiesieHHs CMECEH.

duznueckue 1 XUMUYECKHE SIBICHUSI.
IIpu3Haku U yCIOBUS IPOTEKAHUS XUMHIECKUX
pEaKIIHiA.

3HAKOMCTBO C MpPaBHJIaMH 0€30MMaCHOCTH U
npuémamu paboThl BXUMHYECKOH JIaOOPaTOpUH.

JdeMoHcTpannn

1. JJabopaTopHoe o0opynoBaHueE.

2. Pa3nuunblie BUABI XUMHUYECKOHN MTOCY/IbI.

3. O0pa31bl BEIIeCTB.

4. CiocoOBbI pa3jenieHus cMecei (prbTpoBaHue,
BBITIApUBAHUE, TUCTHIUISIIHS, XpoMaTorpadus).
JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
JlabopamopHvie onvimul:

Onucanrie GU3NYECKUX CBOMCTB

BemiecTB. Pa3neneHme cmecu c

MTOMOIIIBIO MarHmra.

Ipaxmuueckue pabomol:

Ne 1. JlaGopaTopHoe 000pynOBaHHE U MPHEMBI
pabotsl ¢ HuM. [IpaBuna Ge3omacHOl pabOTH B
XUMHYECKOH JT1abopaTOpUH.

Ne 2. Ouncrka 3arpsiI3HEHHOM TOBAPEHHOM COITU
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PackpbIBaTh CMbICT H3y4aeMbIX OHITHH C TOMOILBIO IIEAArora.

PackpbIBaTh posib XUMUU B IPUPOJIE U KU3HU YETIOBEKA, €€
CBSI3b C APYTUMHU HayKaMHu.

Pa3nuuare yuCTHIEC BELIECTBA U CMECH; OJHOPOJHBIE U

HEOJTHOPOAHbIE cMecH; Pasnnyare pu3ndyeckne 1 XUMHUECKUE

SIBJICHUS C ONOPOU Ha onpeneneHus. Onpeaenars Npu3Haku

XUMHUYECKUX PEAKIIMH U YCIOBHSI UX MPOTEKAHUS.

CrnenoBaTh NpaBUIIaM IOJIb30BaHUSI XUMUYECKON IOCYI0U U

1a00pPaTOPHBIM
o0opyoBaHueEM, a TaKXKe MpaBuiIaM oOpalieHus ¢
XUMHYECKUMHU BELIE-CTBAMU B COOTBETCTBUU C MHCTPYKIUSMU
10 BBITIOJTHEHUIO IPAKTUYECKUX pabOT MOl KOHTPOJIEM
nejarora.

[InanupoBaTh ¥ MPOBOAUTH XUMUYECKHM SKCIEPUMEHT I10

U3YYEHUIO U
OMMCAHUIO (PU3NYECKHUX CBOMCTB BEIIECTB, CIIOCOOOB
paszeseHns CMecei BeIecTB o1 PyKOBOJICTBOM Iiejiarora
¢ 00CyXIeHHeM I1aHa paboThlI.

Mcnonb30BaTh MpH BHINOIHEHUH YU€OHBIX 3aJJaHUI U B TIpoliecce
HCCIIEIOBATENbCKOMN 1€ATEIbHOCTH HAYYHO-TIOMYJISIPHYIO
JIUTEpPATypy
XUMHYECKOTO COAEPKAHUS, CIIPaBOUYHbIE MAaTEPHAIIbl, PECYPCHI
WNHTepHeTa o pykoBOACTBOM Iie/1arora.

BricTpanBath pa3BEpPHYThHIE NTUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HanHGOPMAIHIO U3 YIEOHHUKA U CTIPABOYHBIX
MaTepuanoB, IPaMOTHO
HCIIOJIb30BATh U3yYEHHBIN MOHATUIHBIN aapaT Kypca XUuMUu



Tema 2. BewmecTBa
U XUMHYECKHE PeaKiuu
(15 q)

ATOMBI U MOJIEKYJIbI. XUMUYECKUE DIIEMEHTHI.
3HaKu (CUMBOJIBI) XUMUYECKHUX AJIEMEHTOB.

[TpocThie U ClI0KHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas popmyna. BareHTHOCTh aTOMOB
XUMHUYECKUX 3IEMEHTOB. 3aKOH HOCMOAHCMEA
cocmasa eewecms.

OtHocuTenbHas aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 10J11 XUMUYECKOTO
3JIEMEHTA B COEJUHEHUU.

Puznyeckue U XMMUYECKHE SBJICHUS.
Xumnueckas peakuus. [ IpusHaku u ycinoBus
IIPOTEKAaHUsI XMMHUYECKUX PEaKLIHM.
XHUMHUYECKUE YPABHECHHUS.

Turbel XUMHUYECKUX peakLui (COeIMHEeHus,
pa3NoKeHus, 3aMeIlIeHHs], 0OMEHa).

3aK0oH COXpaHEHUSI MacChl BEILIECTB.

M. B. Jlomonoco8 — yuéHbuli-9HYUKIONEOUCH.

JleMoHCTpanuu

®uznyeckue sIBIECHU (pacTUpaHUe caxapa B CTYIIKE,

KUTIEHHE Y KOHJIEHCALIUs BOJBI U T. ]1.).
XuMH4eckue siBIeHus (TOpeHnue CBeUH,
pa3oXKeHUe caxapa, B3aUMOACHCTBUE CEPHOMN
KHCJIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHue
ruapokcuaa meau(1l), B3anmopeiicTBue xkenesa ¢
CEpoM, B3aUMOJCHCTBHUE XKeJle3a C paCTBOPOM
coiu Meau(Il)). OnbIT, HITIOCTPUPYIOLIHIA 3aKOH
COXpAHEHHUs MACCHI.

JlaGopaTopHble U MpaKTH4YeCKHe PadOThI
JlabopamopHvle onvimul:

[Tpumeps! puznueckux sBIEHUH (IU1aBICHUE
BOCKa, TassHUE JIb]IA).

IIpuMepsl XUMUYECKUX SBICHUN

(mpoxanuBaHue MEIHON TPOBOJIOKH,
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HpI/IMeHﬂTB €CTECCTBCHHO-HAY4YHbIC MCTO/AbI ITO3HAHUA (B TOM
YHUCJIC

HaOJIr0/IeHue, MOJICIMPOBAaHHUE, SIKCIIEPUMEHT) U OCHOBHbIE
olepalnyy MbICIUTEIbHON JEATENILHOCTH (CPaBHEHUE,
KJIaccu(uKanus) Ui U3y4eHHsI BEILIECTB U XUMUYECKUX
peakLuil C OIIOPOM Ha AIITOPUTM MIIU CXEMY.

PackppIBaTh CMBICI U3y4aeMbIX TOHATHI U 3aKOHOB U
MIPUMEHSTH 3TU MOHATHUSA [IPU ONIMCAHUM CBOMCTB BEIIECTB U UX
IIPEBPALICHUN ¢ OIIOPOY Ha IUIaH U KJIFOYEBbIE CJIOBA.

Paznnyate pusnveckue M XUMUYECKHUE SBICHHS, OOBSICHATH UX
CYLIHOCTb C TOYKH 3pE€HUSI aTOMHO-MOJIEKYJIIPHOTO YYEHUS C
OIIOPOY Ha ONPEACIIEHUS U CXEMBI.

Onpenenstb NpU3HAKU XUMUYECKUX PEaKLUi, YCIOBUS UX

IIPOTEKAHUS.

OOBACHATH CyITHOCTD (PU3MUECKUX M XUMHUECKUX SBICHUN
C TOYKH 3PEHMSI aTOMHO-MOJIEKYJISIPHOTO YUEHMUSI C
UCIIOJIb30BaHUEM BU3YaJIbHOM OMOPHI.

KnaccugpunupoBars XuMu4eckue peakiuu (110 YUCIy U COCTaBy
pearupyromux 1 o0pa3yoImxcs BEMEeCTB) ¢ ONOPOH Ha
CXEMBI.

CocraBnsath popMyIibl OMHAPHBIX BEIIECTB MO BAJICHTHOCTH
U OIPEeNATh BAIEHTHOCTD 110 (hopMysIaM BELIECTB C
OIOPOH Ha alITOPUTM Y4EOHBIX JEHCTBUH.

PacctaBnsaTh KO3 GUIMEHTH B YPABHEHUSAX XUMHYECKHX
peakuuii ¢ oropoil HaaNropuT™M y4eOHBIX 1EHCTBUH.

CnenoBaTh NpaBWIaM NOJIb30BaHMS XUMUYECKOH NTOCYA0N U
1a60paTOPHBIM 00OPYIOBAHHUEM, a TAKXKE MPaBUIIaM
oOpallieHHs C BEIECTBAMHU B COOTBETCTBUH C UHCTPYKIIUSIMU 110
BBITNOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OMBITOB MOJT
KOHTPOJIEM IIEJarora.

Hcnonp30BaTh MpH BBHIOTHEHUH YY€OHBIX 3aJaHUM
U B IIPOLIECCE UCCIIEN0BATENBCKON IEATEIBHOCTH
HAyYHO-TIOMYJIIPHYIO JINTEPATypy XUMHUUECKOTO CO/IepKaHus,
CIpaBOYHBIE MAaTEPUAIBI, pecypchl IHTEpHETa 1107



B3aMMOJICIICTBHE MeJia C KHCIIOTOM). PYKOBOJICTBOM Il€/1arora.

Mozenu aToMOB ¥ MOJIEKYJT BricTpauBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE

OTBETHI C OIIOPOi HanH(OPMALIKIO U3 YUeOHUKA U
CIPaBOYHBIX MAaTEPUAIIOB, IPAMOTHO

UCIIOJIb30BaTh U3yYEHHBIN MOHITUIHBIN anmnapar Kypca XUMHH

[Tpaktuueckas padora Ne3 ITpuznaku

HIPOTEKaHUs XUMUYECKUX PeaKLui
Buiuucnenusn
— OTHOCUTEJIBHOM MOJICKYJISIPHOM Macchl BELIECTB;
— MacCOBOM JI0JIM XUMHUYECKOTO JIEMEHTa
110 (hopMyIie COeTMHEHHUS.
Paznen 2. Baxknelilme npeacraBuTe/ M Heoprannyeckux semects (30 u)
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Tema 3. Bo3ayx.
Kucaopona.

IlousiTue 06 oxcugax
(5

Bo3ayx — cmech razos. Cocran
Bo3ayxa. Kucnopoa — aneMeHT

U MPOCTOE BeIlle-
cTBO. O30H — an10MpOnHas MOOUuGuKayus
KUC10pooa.

HaxoxaeHue Kuciopoia B pupojie, pusnueckue u
XUMHUYECKHE CBOMCTBA (pEaKIuy OKUCIICHUS,
ropeHue). Y CIoBHsI

BO3HUKHOBEHUS U TIPEKPAIICHUS TOPEHUSI.
[ToHsiTHE 00 OKCHAAX.

Cnocobul nonyuenus KUCI0pooa 8 1abopamopuu u
npomvlinenHocmu. IIpuMeHeHue KICIopoa.
KpyroBopotkucinopoa B mpupoe.

Tennosoti s¢ghpexm xumuueckoul peakyuu, NOHAMuUe 0
MEPMOXUMULECKOM YPABHEHUU, YK30- U
SH/IOTEPMHUYUCCKUX PEAKITHIX.

Tonnueo (Heghmo, y2onv u meman).

3aepaznenue 8o30yxa, cnocodwl e2o
npeoomepaujenus. Ycuienue napHuKo8oco
aghpexma, pazpyuiernue 030106020 CIOSL.

JleMoHCTpanun

Bzaumogpeiictsue docdopa, cepsl u xenesa ¢
KHCIIOPOJIOM (BO3MOYKHO HCIIOJIb30BAaHUE
BHJICOOTTBITOB).

Omnpenenenue conep:kaHus KMUCI0poia B
Bo3ayxe. OMBITHI, IEMOHCTPUPYIOIIUE
YCIIOBUSI BOSHUKHOBEHUS U ITPEKPALIICHHS
TOpEHHSI.

JlabopaTopHble n npakTHYecKue padoTbl
Jlabopamopmuwiii onvim:

O3HakoMIIeHHE C 00pa3laMy OKCHJIOB.
Ilpakxmuueckas paboma:

No 4. Tlonmy4yenue kucaopoaa, U3yuyeHue ero
CBOWCTB.
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PaCKpBIBaTB CMBICJI U3Yy4a€MBIX MMOHATHH U IIPUMCHATD OTU
IMOHATHA IIPpU

OIMCaHWH CBOWCTB BEIIECTB U UX MPEBPAICHHI C
WCTOJIH30BAHNUEM OTIOPHBIX CJIOB U KIIUIIIE.

XapakTepu30BaTh (OMHUCHIBATE)C ONOPOU HA NIAH, CXEMY,

KpPamKyo 3anucs
COCTaB BO3lyXa, (PM3MYECKHE U XU-MHUYECKHE CBOMCTBA
KHCJIOPOAA, CIIOCOOBI €r0 MOIy4eHUs], IPUMEHEHHE U
3HA4YCHUE B MPUPOJIC M KU3HH YETIOBEKA.

Cpasnusamsv peakyuu 20peHusi U MEONEHHO20 OKUCIEHUS C
npeBapUTEILHBIM 00CYKICHUEM ITapaMETPOB CPAaBHCHHSI.

CobupaTh npudOpPHI AJIs NOTYUEHHS KUCIOpOa (BBITECHEHUEM
BOJIbI M BO3/1YyXa).

Pacrnio3HaBaTh ONBITHBIM ITyTEM KHUCIIOPO/I IO KOHTPOJIEM

ne/iarora.

Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY JUISI COCTABJICHUS
(dbopMyI1 BeleCcTB, MOJICKYJISIPHBIX YPABHEHUH XUMHUECKUX
pEaKLUii C y4aCTUEM KHCIOPOIa.

OOBACHATH CYIIHOCTb 9KOJIOTUYECKUX MTPOOJIEM, CBA3aHHBIX
C 3arpsi3HEHHEM BO3/TyXa.

CnenoBatb npaBuiiaM 0e30MacHoil paboThI B J1aOOpaTOpUH MpU
WCTIOJIb30BaHIN XMMUYECKOH MTOCYIBI M 000PYIOBAHUS IO/
KOHTpPOJIEM TIeJIarora, a Takxe MpaBuiaM oOpaIleHus ¢
TOPIOYMMH BEUIECTBAMH B OBITY.

[TnanupoBaTh U OCYIIECTBIATH Ha MPAKTUKE XUMUYECKHE

OKCIIEPUMEHTHI,

IPOBOJIUTH HAOIIOAE€HUS, JIeNIaTh BHIBOJIBI 110 pE3yJIbTaTaM
HKCIEPUMEHTA IO PyKOBOJICTBOM TI€/Iarora.

Y4acTBOBaTh B COBMECTHOM padoTe B rpymIie.

Hcnonp30BaTh pH BHITIOJTHEHNWH YI€OHBIX 3aJJaHUN U B
nporecce
HCCIIEIOBATEILCKON ICATENBHOCTH HAYIHO-TIOYIISIPHYIO

JIUTEpATypy

XUMHYECKOT'O COACPIKAHMA, CIIPABOYHBIC MaTCPpUaJIbl, PpECYPCHI



Buviuucnenusn

— MOJIEKYJISIPHOIM MacChl KMCIOpOJa U 030Ha
Ha OCHOBAaHHMH aTOMHOH MAaCChl XUMHYCCKOI'O

JJICMCHTAa
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WNuTepuera noapykoBOACTBOM Iearora.

BricTpanBats pa3BEpHYThIC MMCHMEHHBIE U YCTHBIE OTBETHI C
Oropoii Ha HH(GOPMAIIKIO U3 YIeOHHKA U CIIPABOUHBIX
MaTepHaJIOB C OIOPOH Ha IUIaH, [PAMOTHO UCIIOJIb30BaTh
M3YYCHHBIN MMOHSATUHHBIN armnapaTr Kypca XuMHUH



Tema 4. Bogopon.
ITousiTHe 0 KUCJIOTAX U

coJIAX
(5 )

Bonopoa — 351eMeHT U IpOCTOE BELIECTBO.
Haxoxpaenwue B npupoae, Gpusndeckue u
XUMHUYECKHE CBOICTBA (Ha mpUMepe
B3aUMOJICUCTBUS C HEMETAUIAMHU M OKCHIaMH
METAJIJIOB), IPUMEHEHUE, CNOCOObl NONYYeHUs.
[ToHsATHE O KHCIIOTAX U COJIAX.
JleMoHCTpaL U

[Tonyuenue, cobupanue u pacrio3HaBaHUE
Bojiopoja. ['openue Bogoposa.
B3aumoneiictBue Bogopoaa ¢ okcuaom meau(Il).
JlaGopaTopHble U MpaKTH4YeCKHEe PA0OTHI

Jlabopamopmwiil onvim:
BzaumopeiicTBie KUCIOT ¢ METaJlIIaMH.

Ilpaxmuyeckas paboma:

Ne 5. Tlony4yenue Bogopo/ia, U3y4eHHe ero CBOMCTB.

Buotuucnenus

— MOJIEKYJISIPHON Macchl BEllecTBa Ha
OCHOBaHHMH aTOMHOM MacChl XUMHUYECKUX
3JIEMEHTOB
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PackpbIBaTh CMBICI U3y4aeMbIX MOHATHI U IPUMEHSTH 3TH
MIOHATHS TP OITMCAHUN CBOWCTB BEIIECTB U MX
MPEBpAICHU.

XapakTepu3oBaTh (ONMUCHIBaTh) GU3NUECKHE U XUMUYECKUE
CBOICTBa BOJOPO/Ia, CIOCOOBI €T0 MOJIy4YeHHUs, IPUMEHEHHUE C
OTIOPO# Ha IJIaH, KPATKYIO 3aIHCh,
cXemy.

CobupaTh pudOp ISt MOIYYEHUS BOJAOPOA C UCTIOIB30BAHUEM
BU3YaJIbHON ONIOPBI

Hcrionp30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBICHUS
(hopMyI1 BelecTB, MOJICKYISPHBIX YPAaBHEHUH XUMHUYECKHUX
peaKuuii C yyacTUEM BOAOPOJA C ONIOPOM HA AIITOPUTM.

CrnenoBath mpaBuiIaM 0€30MacHON PadOTHI B TaOOPAaTOPHH MTPH
UCIOJIb30BaHUU XUMHUECKOH TOCYIbI U 000PYAOBAHUS O]
KOHTPOJIEM Ie/Iarora., a TakXke MpaBuiaM oOpaieHus ¢
TOPIOYMMH BEIIECTBAMU B OBITY

[1naHupoBaTh U OCYILIECTBIATH Ha MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, TPOBOIUTH HAOTIOACHNS, JIENIaTh BHIBOJIBI O
pe3yibTaTaM SKCIEPUMEHTA MO PYKOBOJICTBOM II€/1arora ¢

00CY)XJIeHHeM IuIaHa PaboThl, C UCIIOJIb30BAaHUEM KIIUIIIE.
VYyacTBOBaTh B COBMECTHOM paboTe B TpyIIIIE.

HHaHI/IPOBaTB " OCYIICCTBJIATH HA MMPAKTUKE XUMHWYCCKHUC
OKCIICPUMECHTEI, IPOBOANTH H&6J’IIOI[€HI/I$I, J¢€JIaTh BBIBOAbBI ITO

€3yJbTaTaM dKCIIEPUMEHTA.
JacTBOBAaTh B COBMECTHOM paboOTe B IpyIIIIe



Tema 5.
KoanuecTBeHHBIE
OTHOLIICHUSA B

XUMHH
(4 1)

KosmmuectBo BemectBa. Moiib. MossipHas macca.
3aKoH

ABorajipo. MosspHbIii 006éM Ta30B. Pacuérel mo
XUMUYECKUM YPABHEHHSIM.

JdemoHcTpauus
OO6pa31ibl BEHIeCTB KOJIMYECTBOM 1 MOJIb.

Botuucnenus

— 00BbEMa, KOJIMYECTBA BEIECTBA I'a3a I10 €ro
M3BECTHOMY KOJIMUECTBY BEIIECTBA UITU
00BEMY;

— 00BEMOB ra3oB 10 YPAaBHEHUIO PEAKIIMU Ha
OCHOBE 3aKOHA 00BEMHEBIX OTHOIIIEHHH ra30B
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PackpbIBaTh CMBICI U3y4aeMbIX MOHSATHI U IPUMEHSITh 3TH
MOHSTHS, a TAKKE U3yUYEHHBIE 3aKOHBI U TEOPUU IJIs
peleHus pacy€THBIX 3a7a4y ¢ MOMOIIBIO Me/1arora.

Bbraucnste MOJISIPHYIO Maccy BEUIECTB; KOJIUYECTBO
BelecTBa, 00bEM Ta3a, Maccy BEIIECTBA C OMOPOH Ha
obpasetr, Ha HOPMYJIBI;

IIpoBOaUTE pacy€ThI 10 YPABHEHUAM XUMHUYECKUX PEAKIUM C

OIopoii Ha
oOpa3zerr, aropuT™ y4eOHbBIX JEHCTBUI: KOTUYECTBa, 00bEMA,
Macchl BEIIECTBA O U3BECTHOMY KOJIMUYECTBY, 00BEMY, Macce
pEareHTOB WM MPOIYKTOB PEAKITUH.

BricTpauBath pa3BEpHYTHIE MUCbMEHHBIE U YCTHBIE OTBETHI C
OIOpOH Ha WH- (HOPMAIIHIO U3 yICOHUKA U CIIPABOYHBIX
MaTepHaloB, TPAMOTHO HCIIOJIb30BaTh M3yUEHHBINM MOHATUHHBIH
anmapar Kypca XUMHUH € TOMOIIBIO TIe1arora.



Tema 6. Bonaa.
PacTBOpbI.

IHousitue 00
OCHOBaHMAX (54)

Boz[a, €€ COCTaB, CTPOCHHUE, MOJICKYIJIBI. dusndeckue PaCKpBIBaTB CMBICJI U3YYAaCMBIX MMOHATUH U IIPHUMEHATH OTU

CBOMCTBaBOJIEI. Ananuz u cunmes — memoowi

U3Y4eHus COcmaea 800bl.
XUMHYECKHE CBOMCTBA BOAEI

(paznosxeHue, peakiuu ¢ HaTpUEM, OKCHIOM

KaJIbLIMs, OKcuaoM cepsl [V .
CocraB ocHoBanuii. [lonsiTue 06 HHAMKATOpPAX.

Booa kax pacmeopumeins. PacTBOpBHL.
Pacmeopumocms eewgecma g 6ooe.
Hacwviwennvie u nenacviujennvle pacmeopbl.
MaccoBas 107151 BELIIECTBa B pacTBOpE.

Ponv pacmeopos 6 npupooe u 6 scuznu uenosexa.

Kpyzoeopom 600w 6 npupoode. 3arps3HeHne
npupoaHbIX Boa. OxpaHa

¥ OYUCTKA MPUPOTHBIX BOJ.

JleMoOHCTpaL U

DNEKTPOIN3 BOJBI; CHHTE3 BOIBL;
B3auMo/ieiicTBre Bo bl ¢ MeTayutamu (Na, Ca)

(BO3MOYKHO HCITOJIb30BaHUE
BUJIEOMATEPHAIIOB).

PacTBopeHnue BemecTB ¢ pa3andHoil
pPacTBOPUMOCTHIO.

UccnenoBanue pacCTBOPOB KUCIIOT U IIETOYEH
C IOMOUIBIO UHANKATOPOB.

JlabopaTopHble M NpaKTHYeCKHEe PadOThI
IIpakxmuueckas paboma:

Ne 6. IlpuroroBienue pacTBOpPOB ¢
onpeaesEHHON MacCOBOM J0JIE pacTBOPEHHOTO
BELIECTBA.

Buotuucnenus

— C UCIOJIb30BaHNEM MOHATHUS «MaccoBas A0
BEILIECTBA BPACTBOPE»
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TIOHATHUA ITPHU OITMCAHHU U CBOMCTB BCIICCTB U UX
IPEBPALLECHUH C TOMOLIBIO [T€Aarora.

XapakTepu30BaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA BOJIBI,
e€ poJIb KaKk paCTBOPUTEIISl B IPUPOAHBIX IPOLIEccax ¢ OIOPOH
Ha IIJIaH U CXeMy.

CocTaBisTh YpPaBHCHUSA XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTUCM BOIbI
C OIIOPOM HacCXeMy.

OOBACHATH CYHIHOCTb 9KOJIOTHYECKUX MPOOIIEM, CBS3aHHBIX C
3arpA3HCHUEM IPUPOJHBIX BO/, CIIOCOOBI OYMCTKHU BOABI OT
IpUMecei, Mephl 110 OXpaHe BOJ OT 3arpsi3HeHUs 10cIIe
HpEeABAPUTEIBLHOI0 CTPYKTYPUPOBAaHUS MaTepHaia.

HJIaHI/IpOBaTI) 1 OCYIICCTBJIATH HA IPAKTUKEC XUMHNYCCKHC
9KCHEPUMEHTBI, IPOBOANUTH HAOIIIOICHUS], AeTIaTh Bbl-

BOJIBI 110 pe3yJIbTaTaM 3KCIEPHUMEHTA I10J] KOHTPOJIEM I1€arora,
CHCIIOJIb30BAaHUEM KJIMILIE.

CnenoBath npaBuiiaM 0€30MacHON paboOThI B 1aOOpaTOPHH IIPU
UCIIOJIb30BaHUHM XUMUYECKOM MOCy Il U 000PYAOBaHUS 1O
KOHTPOJIEM I€/1arora.

ITpoBOANTH BBIYMCIIEHUS C IPUMEHEHUEM ITOHATHUS «MaccoBast
JI0J1s1 BELIECTBA BPACTBOPE» C ONOPON Ha (YOPMYJIBL.

Vcnonb30BaTh IpyU BHINOJHEHUH YUEOHBIX 3aJJaHUI U B Ipoliecce
HCCIIEIOBATENbCKOM AESITETbHOCTH HayUYHO-TIONYJISIPHYIO
JUTEPATYPy XMMHUECKOTIO CONEP>KAHUS, CIIPAaBOYHBIE
Marepuaisl, pecypcbl IHTepHEeTa o pykoBOJACTBOM
nearora.

BricTpanBath pa3BEpPHYTHIE NTUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoit HauH(pOPMAIUIO U3 YUeOHHUKA U CTIPABOYHBIX
MaTepuasoB, FPaMOTHO
HCII0JIb30BaTh N3YYEHHBIN MOHATUIHBIN anmnapaT Kypca
XAMUH [OCJIE IPENBAPUTEIIBHOIO CTPYKTYPUPOBAHUSA
MaTtepuaia



Tema 7. OcHOBHBIE
KJIACChI

HECOPraHu4e€CKHUuX

coeIMHEeHU
(11 9)

Knaccudukanus HeopraHn4eckux coeIMHEeHUH.
Oxkcuppl: coctaB, kiaccupukanus (OCHOBHBIE,
KHUCJIOTHBIE, aMgomepHble, Heconeobpazyouue Ha
npumepe oxcuda yenepooall u okcuoa azoma I,
HOMEHKJIaTypa. [lonyuenue OKCUA0B
(B3amMoOIeHiCTBHE C BOJOM, KUCIIOTAMH,
IeJI0YaMHu).

OcHoBaHus: cOCTaB, Ki1accupuxaims

(1Ieno4u ¥ HepaCTBOPUMBIE

OCHOBaHUs1), HOMEHKJIATypa.

Kucnotsr: coctas, knaccuduxaiiysi, HOMEHKIATYpa,
bu3nYecKue n XUMUYECKHE CBOMCTBRA
(B3auMo/1efiCTBHE C OCHOBHBIMU

OKCHJIaMU COJISIMU HA MPUMEPE COJISTHOW M CEPHOM
KHCJIOT),

cnocobwvl noayuenus. P akTHBHOCTA METaJLIOB.
Conu (cpeaHue): HOMEHKIIATypa, cnocoowbl
noJy4eHus,

B3aUMO/ICHCTBUE COJIEH C METAJIJIaMU, KUCIIOTaMH,
1IEI0YAMH U COJISIMU.

['eneTnueckas CBA3b MEXY KjaccaMu
HEOPTaHUYECKHUX

coenuHeHuil. ['enernueckue pspl. [lonsTue 06
aM(}OTEepHBIX THAPOKCHIAX HA IPUMEPE IUHKA U
amOMUHUSL. XMMHAYECKHE CBOMCTBA -
B3aMMO/ICHCTBUE C KUCITOTaMU U MIEJTOYaMHU.
Pa3noxenue npu HarpeBaHUU.

JleMoHCTpanun

O0pa3ibl HEOPraHUYECKUX BEIIECTB PA3IMYHBIX
KJIacCOB. B3auMoencTere pacTBopa CepHOi
KUCToThI ¢ okcuaom Meau(Il).

Peaknus HeUTpan3anuu.

BrITecHeHne 0IHOTO MeTajuIa APYTUM U3 pacTBOpa
COJIN.

w
ul

Omnpenenenre OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHHM
110 MIA0JIOHY.

CocraBiieHHE CXeM CTPOCHHs OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIMHEHUN HAOCHOBE OIIPEICIICHUS.
CocraBnenue popMyI1 OCHOBHBIX KJIaCCOB HEOPraHUYECKUX
COCIMHEHUH U Ha3bIBAHME MX 110 MEXKIYHAPOJHOM U TPUBUAIBHOU

HOMCHKIJIaTyp€ C HCII0JIb30BaAHUEM
OIIpCACIICHUA U Ta6J'II/IHBI PaCTBOPUMOCTH.

KnaccudunupoBanue n3y4aeMbIX BEIIECTB MO COCTaBY U
ceoticmeam ¢ OTIOPON HaOMPeIeTICHHsI, CXEMbI U TaOJIUIly
PacTBOPUMOCTH.

CocraBiienue TaOIUIbI TEHETUYECKUX PSAIOB U CXEMBbI
«"eHeTHYECKAs] B3aUMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUI M0/ PyKOBOACTBOM IE€AArora.
[Iporuo3upoBanre CBOMCTB BEIIECTB HA OCHOBE OOIINX
XUMHUYECKHUX CBOMCTB M3YUYEHHBIX KJIACCOB, TPYII BEUIECTB, K
KOTOPBIM OHHU OTHOCATCA C UCIIOJIb30BAHUCM CXCMbI
«['eneTnyeckas B3aMMOCBSI3b OCHOBHBIX KJIACCOB

HEOPraHUYECKUX
COEIMHEHUI» MTOJ] PYKOBOACTBOM I€/1arora.

CocraBiieHre MOJEKYISPHBIX YPaBHEHUN pPEeaKIHid,
WUTIOCTPUPYIOIIMX XUMUYECKHE CBOWCTBA U3YUEHHBIX KJIACCOB U
€nocobvl noyvenus BEeCTB U3yYeHHbIX KIacCoB, IPYIIIL, a
TaK)K€ MOJTBEPKIAIOUINX FEHETUYECKYIO B3aUMOCBSI3b MEXKAY
HUMH, C OOPOH Ha BepOAIbHYIO CXEMY B KaUeCTBE 3pUTEIbHOMN
OIIOPBI.

CocraBiieHHnEe MOJIEKYJIIPHBIX YPaBHEHHUH pEaKUi 10 CXeEMaM ¢
IIpeIBAPUTENbHBIM 00CYX/I€HHEM BbIOOpa pearupyronmx
BEIIECTB.

Bbluncnenne 1o ypaBHEHMSM XUMHUYECKHMX  peakUui
KoJn4yecTBa, 00bEMaA, Macchl BEHIECTBA IO KOJUYECTBY,
00BbEMY, Macce peareHTOB WM MPOJYKTOB PEAKIHMU TI0
AJITOPUTMY.

IInanupoBaHMe U OCYLIECTBICHUE HA TPAKTUKE XUMUUECKOTO
AKCIIEPUMEHTA MHAOIIOACHUS 1101 PYKOBOACTBOM YUUTEIS.



JlaGopaTopHble U MPpaKTHYeCKHEe PA0OTHI
Jlabopamopnvie onvimui:

Bs3auMozaeiicTBre KHUCIOT C

Merauiamu. [lonydenue

HEPaCTBOPUMBIX OCHOBAHMIA.

B3anmopeiicTBre HepaCTBOPUMBIX OCHOBAaHUM C
kuciotamu. Paznoxenune runpoxcuaa meau(1l)

MIpU HarpeBaHUH.

Ilpakmuueckas paboma:

Ne 7. Pemienue sxkcriepuMeHTaNIbHBIX 33]1a4 10 TEME

«OCHOBHBIE KJ1aCChI HCOPTaHUYCCKHUX COCJIMHECHUI.

Buviuucnenusn
— [0 YPAaBHEHHSIM XUMHUYECKUX PEaAKIUI

®opMmyIrpoBaHUE BHIBOAOB MO Pe3yJbTaTaM dKCIIEPUMEHTA C
MCIOJIb30BaHHUEM OTIOPHBIX CJIOB.

DopMyIMpPOBAaHUE C IOMOMLIBIO M€1arora U BbIMOJIHEHUE TIPABUI
6e3omacHoil paboThl Bi1abopaTOpUu MpU UCIIOIH30BAHUU
XUMUYECKOH MOCYAbI 1 000pyIOBaHUSI.

Vcrionb30BaHue MU BHITOJTHEHUN YIEOHBIX 3aJaHH U B
mporecce

UCCJIEI0BATEIBCKOM 1€ATEIbHOCTH HAyYHO-TIOMYJISIPHOM
JUTEPATypbl XUMUUECKOTO COJIEPKaHuUs, CIIPABOYHbIE MaTEPUAIbL,
pecypcel HTEpHETA, OCYyIIeCTBIEHHE BEIOOPATIO ] PYKOBOICTBOM
nejarora.

BricTpanBanue pa3BEPHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB

C oropoi Ha uH(pOpMaIHIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepuaioB, TPaMOTHOE UCII0JIb30BAHUE U3YUEHHOTO
MOHATUIHOTO anmnapaTa Kypca XUMHUU C UCTIOIb30BAaHUEM

IUIaHA, OTIOPHBIX CJIOB, AITOPUTMA.

Paznen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucreMa XMuMHYECKHX
jemenToB /. . MeHaeneeBa.

CTpoeHne aTOMOB. XUMHYecKasl CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE

peaxuuu (15 u)
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Tema 8.
I[Mepuoguyeckuii 3aK0H
ullepuoanueckas
CHCTEeMa XUMHYECKUX
3JIEMEHTOB

J. 1. Menaese-eBa.
Crpoenunearoma (7 1)

HCpBBIe IIOIIBITKH KJIaCCI/I(bI/IKaHI/II/I XUMHUYCCKUX
3JICMCHTOB.

ITonsarue o rpymmnax CXOAHBIX 3JICMCHTOB

(1menovyHbIC U
HIeJIOYHO3EMETbHBIC METAJLIbI, TAJIOT€HbI, HHEPTHBIC
rasbl).

Dnemenmul, Komopuwle

obpasyrom amgomephovie

OKCUObBL U 2UOPOKCUOBI.

[lepunonnueckuii 3akoH u [lepuoau-ueckas cucrema
xumMuueckux asemenToB 1. . Meneneena.
Ilepuoapl, rpynnbl, nOoArpynIbsl. PU3HYECKUN
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB
MepHo/ia U TPYIIIBL.

Crpoenue atomoB. CocTaB aTOMHBIX sAJIEP.
H3omonel.

OnekTpoHbl. CTpoeHHE NIEKTPOHHBIX 000JI04eK
aTOMOB TIepBbIX 20 XUMUYECKUX IIEMEHTOB
Ileproanueckoi CuCTEMbI

J. . Menneneena.

XapakTepruCcTHKa XUMHUYECKOTO AJIEMEHTA I10 €ro
nonoxxeHuto BIlepuoauueckoii cucreme /1. 1.
Menneneesa.

3axkonomepHocmu usmeHenUs C80UCm8
9NEeMEHMO8 MANbIX NEPUOOOE U 2NAGHBIX
HOO2PYNN 8 3A8UCUMOCTU O AMOMHO20
(nops0x06020) HoMepa.

3uauenue Ilepuoouueckoeo 3akoHa u
Tlepuoouueckotl cucmembl XUMUYECKUX DJIEMEHNO8
0711 pa36UMUsL HAYKU U NPAKMUKLL.

. U. Menoenees — yuénulil, nedazoe u epaxcoaHuH.

JleMoHCTpanun
Koporkonepuoanas "
JUIMHHOIIEPUOUIHAS bopmbl
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PaCKpBIBaTB CMBICII IEPUOANYCCKOI'O 3aKOHA IO PYKOBOACTBOM
rneaarora.

ITonnmars cymecTBOBaHUE NEPUOJUIECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHX 3JIEMEHTOB (U3MEHEHHUE PaJINYyCOB
aTOMOB U 3JICKTPOOTPULIATEILHOCTH) U UX COEIMHEHUH OT
IIOJIOYKEHHUS B IIEPUOJUYECKON CUCTEME U CTPOCHUS aToMa C
UCIIOJIb30BAaHUEM CXEM U TabJIuLL.

YcraHaBIMBaTh CBA3b MEXKY I10JI0KEHUEM JJIEMEHTA B
HEpUOIUYECKOM CUCTEME U CTPOEHHEM €ro aToMa (COCTaB U
3apsj siipa, 001ee YUCIIO JIEKTPOHOB U
pacrpenienieHue Ux 1o IEKTPOHHBIM CIIOSIM) TI0 00pas3Iry.

ITporno3upoBaTh XapakTep U3MEHEHUS CBOMCTB 2JIEMEHTOB U UX
COEIMHEHMH norpymnmam u rnepuoaam [lepuoanueckoit
CUCTEMBI C IIOMOIIBIO IIEAarora.

XapakTepru3oBaTh XUMUYECKHUE DJIEMEHTHI IIEPBBIX TPEX
NIEPUOOB, KK, KATIbLHS 10 UX ITOJIO0KEHHUIO B
[Tepnonnueckoii cucreme /. 1. Menneneena.

CnenoBatk npaBuiiaM 6e3onacHoil paboThl B 1abopaTopuu npu
WCII0JIb30BAaHNU XUMUUECKOHN TIOCYIbl U 000PYAOBAHHUS 1101
KOHTpPOJIEM IIeJarora.

BeicTpanBath pa3BEpHYThIE IMCHbMEHHBIE U YCTHBIE OTBETHI C
OTopoif HaMH(OPMALUIO U3 YUeOHHUKA U CTIPAaBOYHBIX
MaTepuaioB, IPaMOTHO
MCIIOJIb30BaTh U3yUYEHHBIN MOHATUMHBIN anmapar Kypca
XUMHHU 10CJIE CTPYKTYPUPOBaHUS MaTepuaila ¢
HCIIOJIb30BAHUEM KIIMIIIE.

Hcnonp30BaTh NpH BHITOJHEHUH Y4€OHBIX 3aJaHUI TEKCThI
yueOHHUKa Iociie CTPYKTYpUpPOBaHUs MaTepuraa, ClipaBOYHbIE
Mmatepuaisl (Ilepuoanueckyro
cucteMy xuMuueckux semeHToB Jl. 1. Menneneena, Tabnuiry
pPacTBOPUMOCTH KUCIIOT, OCHOBAaHUI U COJIEH B BOJE,
NEKTPOXUMHUYECKUHN PsiJl HAPSXKEHUI METaIOB).

Hcnonp30BaTh Npy BHIOIHEHUH YU€OHBIX 33JaHUN U B Ipoliecce
HCCIIEA0BATENIBCKOM EATEIbHOCTH HAyYHO-TIOIYJISIPHYIO



[lepuoanueckoit cUCTEMbl XUMHUYECKHX JIUTEepaTypy

anementoB 1. . Menneneena. XUMHYECKOT0 COJIEp>KaHusl, CIIPaBOYHbIE MaTEpUaIbl, PECYpPChI
OsznakomnieHne ¢ oOpa3maMu  MeTalioB W VIHTepHeTa moJpyKOBOACTBOM IeAarora

HEMETAJIJIOB.

JlaGopaTopHble U MPpaKTHYEeCKHEe PA0OTHI
Jlabopamopnuwiti onvim:

B3aumopeiictBue = ruApokcuaa  UUMHKA  C
pacTBOpaMM KHUCJIOT U IIEJIOYEN
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Tema 9.
XumMunueckas CBA3b.

OKHCIuTEILHO-
BOCCTAHOBUTEJIbHBIE
eaKIUHU

8 u)

9 KJIACC

Qﬂekmpoompuuameﬂbﬂocmb aTOMOB
XUMHYECKHX AJIEMEHTOB. X UMHUYECKasl CBSI3b
(I/IOHHaSI, KOBAJICHTHAs IIOJIAPHAA U KOBAJICHTHAsA

HETOJISIpHAS ).
CreneHb OKUCIICHHS.

OKHCIHUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHI
(OBP). ITpouecchl OKMCIIEHUS U BOCCTAHOBJICHHUSI.
OKHCIHUTENN U BOCCTAHOBUTEIIH.

JleMoOHCTpaL U
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
pEaKLMU: TOPEHUE, pEaKLMH Pa3JI0KEHHs,
COCIUHCHU A

(2 g4 B HEnmemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpEeMsi)

PackpbIBaTh CMBICIT U3Y4aeMbIX MOHSITHIA 0] PyKOBOJICTBOM
neaarora. OnpeaensTs BUJ XUMUYECKOU CBS3H B COCTUHEHUH C
UCTIOJIb30BAHUEM CXEM.

OmnpenessTh CTeNeHb OKUCICHUS! XUMHYECKOTO DIIEMEHTA 110
(hopmyIie ero CoeIMHEHUS C UCIIOIb30BAHUEM AJITOPUTMA.

Onpenensars 37IeMEHT (BEIIECTBO) — OKHUCIUTEINb U AJIEMEHT
(BemiecTBO) — BOCCTAaHOBUTEb.

OOBSACHATH CYITHOCTH MPOIECCOB OKUCIICHHS U BOCCTAHOBJICHHUS.

CocTaBlATh MEKTPOHHBIN OamaHC ¢ yu€TOM YHclia
OTJIAaHHBIX ¥ MPUHSTHIX JJIEKTPOHOB.

CocTaBIIATh ypaBHEHHUE OKUCIIUTEIHHO-
BOCCTaHOBUTEJIBHON PEaKIIMH 10 AJITOPUTMY pa3dopa
OKHCITUTEIIbHO-BOCCTAHOBUTEILHON PEaKIUH.

Hcnonb30BaTh NpY BRIMIOTHCHAH YI4SOHBIX 3a/1aHUN TEKCTHI

yueOHUKa N0CIIE CTPYKTYpUPOBAHUS MaTepuaa, ClipaBOYHbIe
MaTepuaibl (IEPUOIUIECKYIO

cucTeMy XMMudeckux aiemeHToB . M. MenneneeBa, Tabnuiy
PacTBOPMMOCTH KUCIIOT, OCHOBAaHUM U COJIEH B BOJE,

AIIEKTPOXUMHUYECKUH psAJl HAPSKEHUN METaIOB).

IIpumepHbIe TEMBI,
pacKpbIBaoe
JAHHBINA pa3aena

NporpamMmel,
U KOJINYEeCTBO YaCOB,
OTBOAUMOEHA X
H3y4YeHue

OcHOBHOE
cojiep:KaHue

OcHOBHBIE BUBI
JesITeIbHOCTH
o0yyarmuxcsi

Pa3zgen 1. BemuecTBO 1 XUMHUYECKHE

peaxkmuu (17 1)
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IloBTOpEHUE M
yriyoJenue 3HAHU
OCHOBHBIX pa3/1eJioB

Kypca 8 kiacca
(59)

[lepuonnueckuii 3akoH. [lepuoauueckas cucrema

XuMHYeCKHX 3aemMeHToB /1. 1. MeHaeneena.

CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH

CBOMCTB XMMHUYECKHX AJIEMEHTOB IIEPBBIX TPEX

MEPUOJIOB, KaJIUsl, KaJbLUS U UX

COCIMHEHUI B COOTBETCTBHH C ITOJIOKCHHUEM

3JIEMEHTOB BIIEPHOJIMYECKON CUCTEME U

CTPOEHUEM UX aTOMOB.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX

BELIECTB (MEXAyHa-pOAHAS U TPUBHUAIIbHAS).

XHUMHYECKHE CBOMCTRA

BEIIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaccaMm

HEOPraHWYECKUX COSAMHEHUM, X TEHETUYECKas CBSI3b

HEOPTraHWYECKUX BEIIECTB.

CTpoeHue BelecTBa: BUJIbl XUMUYECKOHN CBSI3U U TUIIBI

KPUCTAJUTMYECKUX PEHIETOK. 3a8UCUMOCHb CEOLUICME

sewyecmea om ux CmpoeHusl.

JleMoOHCTpaLun

1. Mozenu KpUCTAIIIMYECKUX PELIETOK
HEOPTraHWYECKUX BEIIECTB.

2. KopoTtkonepuoanas u

JUTMHHONIIEpUOAHAas (hOPMBI

[lepnonnueckoi CUCTEMBI XUMUYECKUX

anemenToB /I. 1. Menaeneera

XapakTepru3oBaTh XMMHUYECKHUE 3JIEMEHTHI IEPBBIX TPEX
MEPUOJIOB, KAJIUS U KAJIBIHUS MO0 UX MOJIOKEHUIO B
[Tepuonuueckoit cucreme . 1. MenaeneeBa conopoii Ha
AITOPUTM.

KrnaccudunupoBaTs 1 Ha3bIBaTh HEOPraHUYECKUE BEIIECTBA
M3YYCHHBIX KJIACCOB C OMOPOH HA CXEMY, TaOJIHIly
PacTBOPUMOCTH.

OnuceiBaTh 00ITME XUMHUIECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOATBEPKIAaTh CBOMCTBA
puMepaM MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX
peakimii c Oopoi Ha CXEMY.

Onpenensarb B XUMAYECKON CBS3U U THIT
KPUCTAJUIMYECKOM pelIETKY BELIECTBA C ONOPOU Ha
CXEMYy.

[Iporuo3upoBath CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHUSI MOCIIE IPEABAPUTEIHLHOTO pa3zdopa.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HanHGOPMAIIHIO U3 YIeOHHUKA U CTIPABOYHBIX
MaTepHalioB, TPAMOTHO
HCMOJIb30BATh N3YYCHHBIN MOHATUIHBIN anmapaT Kypca

XUMUHU.

Hcrnonb30Bath MpH BHIMOJHEHUN YU€OHBIX 3a/IaHUM U B

rpouecce
HCCIIE0BATENIbCKOM IeATeTbHOCTH HAYYHO-TIOMYIISIPHYIO
JUTEPATYPy XUMUUYECKOTO COACPKAHUS, CIPAaBOYHbIE

Matepuaisl, pecypcsl UHTEpHETA
101 PYKOBOJICTBOM II€Jlarora.
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Tema 1.
OcHoBHbBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peaxumii (4 4)

Knaccugukanus XaMUYeCKUX peakiui 1o
Pa3IMYHBIM MPU3HAKAM (I10 YKCITY U COCTaBY
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, /10

menioeomy 3¢ghexmy, no usMeHenuro cmenemnetl
OKUCIEHUAXUMUYLECKUX INEMEHMO8, N0
0bpamumocmu, no y4acmuio Kamaiuzamopa).
IK30- U IHOOMepMuyecKue peakyuu,
mepmoxumuieckue ypasnerus. Ilonamue o ckopocmu
xumuueckou peakyuu. [lonamue o 20M0O2eHHbIX U
eemepozenuvix peaxyusx. [lowsmue 06 oopamumuvix
u Heobpamumwvlx xumudeckux peaxyusx. Ilonamue
0 xXumuueckompasrosecuu. Paxmopwl, srusiiouue
HA CKOPOCMb XUMUYECKOU Peakyuu U NOJIOHCEeHUe
XUMUYECKO20 PABHOBECUSL.
OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIC PEAKIIUN
(3JIEKTPOHHBII OAJIAHC OKUCITUTEILHO-
BOCCTAHOBUTEJIbHON PEAKIINH).

JleMoOHCTpaL U

1. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOHN pEaKLUU OT

Pa3IUYHbBIX (AaKTOPOB.

2. BozneicTBue karanu3aropa Ha CKOPOCTh
XUMUYECKON PEAKIUU.

3. [IpuMeprl HEOOPATUMBIX U OOPATUMBIX PEAKIIUM.

4. CMeIIeHNEe paBHOBECUSI XUMUYECKON PEAKIUH.

Buiuucnenus
— KOJINYECTBA BEIIECTBA, 00bEMA U MACChI peareHTOB
WM ITPOJIYKTOB MO YPABHEHUSIM XUMHUECKUX PEaKINi

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN U IPUMEHSATH 3TH
HNOHSATUS ITPU ONIMCAHUU CBOMCTB BELIECTB U UX
IIpEBpaLICHUM.

KrnaccudunupoBaTs XuMUYeCKUE peakUy M0 Pa3InIHbIM

MIPU3HAKAM.

VY craHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XMMUYECKON peaKkIuu
OT PA3IMYHBIX (PAKTOPOB TOJT PYKOBOJICTBOM YUHTEIIS.

[Iporuo3upoBark BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX
MpEeBpAIICHUI BPa3IUYHBIX YCIOBUSAX TOCIIE
peBapUTeNbHOI pabOTHI.

Onpenensatb OKUCIUTETb U

BoccTtaHoBuTenb B OBP. CocraBnsath

AJIEKTPOHHBIN OaJIaHC PEaKIIHH.

[1pou3BOAUTE BBIYHMCIICHUS 10 XUMUYECKUM YPABHEHUSM 110

AITOPUTMY.

BricTpanBath pa3BEpHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
Oropoi HauH(POPMAITHIO U3 yI4eOHUKA U CIIPABOYHBIX
MaTepHaJIOB, IPAMOTHO
HCMOJIb30BATh U3YUYEHHBIN MOHATUINHBIN ammapar Kypca
XUMUU TOCJIE IPEBAPUTEIBHOTO CTPYKTYPUPOBAHUS

Marepuana.
Hcronp30BatTh MpH BHIOJTHEHUN YY€OHBIX 3aJaHUN U B
nporecce

HCCIIeI0BATEIbCKOMN €A TEILHOCTH HAaYyYHO-TIOMTYJIAPHYIO
JIATCPATYPY XUMHUYCCKOI'0 COACPKaHMs, CIIPABOYHBIC
MaTepHraJibl, pECypPChl I/IHTepHeTa IMOCJIC KOHCYJIbTAIlUU C
ncaarorom.
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Tema 2.
DJIeKTPOJIMTHYECKAS
JUCCOLMAIUSA.
XuMH4YecKue peakunu
B pacTBopax

(8w

Teopust  ANEKTPOJUTUYECKOHM  JTHCCOLMALINH.
ONEeKTPOIUTBl U HEEKTPOIuThl. KaTuoHsl,
aQHUOHBI. MexaHuzm Ouccoyuayuu eeujecms c
DA3IUYHBIMU — BUOAMU  XUMUYECKOU  CBA3U.
Cmenensv Ouccoyuayuu. CunbHble U cialble
QJIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa, yclIoBUS UX
nporekanus. IoHHbIE ypaBHEHMs peaKuil.
XHUMHUYECKHE CBOWCTBA KUCIIOT, OCHOBAaHUH U
COJIeH B CBETE IPE/ICTABICHHM 00
3IEKTPONIUTHYECKON nuccounanuu. Cpena
pactBopa. [loHsaTHE O TUAPOIIU3E CONIEH.
KauecTBeHHbIE peakliui Ha KATHOHBI

Y aHMOHBI © XJIOpUJ-, OpomMu I, HO3U-, Cysibpat-,
KapOoHarT-,

cumkaT-pocdar- aHHOHBI, THIPOKCH I-UOHBI
KaTHOHbI aMMOHMUS1, MarHUs1, KAJIbLIMS, aTFOMUHMS,
)Kenesa 2+, 3+ , IMHKa,

MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX..

JleMoHCTpanun

DneKTpudeckas MpoBOJUMOCTb PACTBOPOB
BEIIECTB; JIBUKEHUE NOHOB B AJIEKTPUYECKOM ITOJIE.
OnbIThI, HJUTIOCTPUPYIOLIUE PU3HAKU
IPOTEKaHUs PeaKkLuii HOHHOTO OOMEHa.

OMBITHI 110 OTIPECIICHUIO CPEIbI B PACTBOPAX COJICH

(xnopunaHaTpus, kKapOoHaTa HaTpUs, XJIOpHUIa
LIUHKA).

JlabopaTopHble n

NpaKkTHYecKue padoThl

JlabopamopHnulii onvim:

Ne8Peakiun HOHHOTO 0OOMEHa B pacTBOpax
31eKTponuTOB: cyabdara meau(Il)

U ENOoYH, KapOoHaTa HATPHSI U COJISTHOM KHUCIIOTHI,

PackpbIBaTh CMBICI U3y4aeMbIX OHATHUI, @ TAKKE CMBICI
TEOPHH NIEKTPOIUTUIECKOMN TUCCOLMALINN C OTIOPOU Ha

CXEMBI.
OOBSACHATH TPUYUHBI AIEKTPOIPOBOJI-
HOCTH BOJIHBIX PACTBOPOB C IIOMOILBIO I1€1arora.

CocTraBisTh ypaBHEHUS AUCCOLMALIUM KUCIIOT, LeJI0uei n
CoJIeH, TOJIHBIE U COKPAIIEHHbBIE HOHHBIE YPaBHEHUS
XUMHUYECKHUX pPeaKlil HOHHOTO
oOMeHa.

[TnanupoBaTh U OCYLIECTBIATh HA IPAKTUKE XUMUYECKUE
HKCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS, AETaTh BHIBOIBI
0 pe3yJIbTaTaM SKCHEPUMEHTATIOCIE IPEIBAPUTEIBHOMN
paboTHI.

CrnenoBath mpaBuiiaM 0€301acHON PadOTHI B TAOOPATOPHH TIPU
UCTIOJIb30BaHUH XMMHUYECKOU TIOCY/IBI M 000PYIOBaHUS
1I0J] KOHTPOJIEM IIe/1arora.

[Tpon3BONTH BHIYMCIIEHUS 110 XUMUYECKUM YPaBHEHUSM.

BeicTpauBathk pa3BEpHYThIE NMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM HanH(pOPMaLINIO U3 YUeOHUKA U
CIPAaBOYHBIX MAaTEPHAIIOB, IPAMOTHO
HCMOJIb30BATh U3YYEHHBIN MOHSITUINHBIN aIapar Kypca
XUMHH TIOCJIE TPEABAPUTENBHOTIO CTPYKTYPUPOBAHUS
MmarepHaa.

Vcronb30BaTh NpH BHITOIHEHUH YU€OHBIX 3aaHUM U B

nporecce
HCCIIEIOBATENbCKOM AE€ATEIbHOCTH HAyYHO-TTOMYISIPHYIO
JUTEPATYpPy XMMHUYECKOIO COJEP/KAHUs, CIIPaBOYHBIE
MaTepuaisbl, pecypcel IHTEpHETamocne KOHCYIbTalluu ¢
NIEaroroMm.
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peakuus

HEUTpaIM3alUU MEXAY THAPOKCHUIOM KA U COJISTHOM
KHCJIOTOM.

No9. KauecTBeHHbIE peaKIMy Ha HOHBI B PaCTBOPE.
Ilpakmuueckasa paboma:

Ne 1. Pemienue skciepuMeHTaNIbHBIX 33]1a4 10 TEME.

Buiuucnenua
—1II10 ypaBHeHI/UIM XUMHYCCKUX peaKI_[I/II/I

Paszngea 2. HemeTa/Liibl M X COeTUHECHUA
(24 )
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Tema 3. O0was
XapaKTepHUCTHKA
XMMHYECKHX )JIEMEHTOB

VIIA-rpynnbl.
I'anorenn:

(4 1)

OO0mast xapaKTepUCTUKA raJIOTCHOB.
Oco0eHHOCTH CTPOCHUSI AaTOMOB 3THUX

3JIEMEHTOB, XapaKTePHbIE I HUX CTEICHU
okucnenus. Ctpoenue u Gpu3nIecKue CBONCTBA
IPOCTHIX

BEIIECTB — raJIOTeHOB. XMMHUYECKHUE CBOICTBA Ha
npuMepe xJopa(B3auMOICHCTBUE C METAJUTAMH,
HeMeTaJIaMH (BOJOPOIOM U KUCIIOPOJIOM),
wenouamu). Xinopoogopos. CosiHast KUCTOTAa,
XUMHUYECKHE CBOICTBA, no/1yueHue, IPUMEHEHUE.
KauecTBennbie

peaKIuu Ha raJloTeHUI-UOHBI. /Jeticmaue xnopa u
X710p08000p00a Ha Op2anu3m denogexka. Baxueiune
XJIOPUJIBI U UX HAXOXKACHUE B IPUPOJIE.

JdeMoHcTpannn
Buneomarepuanbl: raloreHsl U ux
coenuHeHus. O06pa3ibl XJI0PUI0B.

JlabopaTopHble U NpaKTHYeCKue padoThl
Jlabopamopnuwiii onvim:

PacnoznaBanue X0pua-HOHOB.

IIpakmuueckas paboma:

Ne 2. Tlony4yeHue CONSTHOM KUCIIOTHI, H3y4eHUE e€
CBOJNCTB.

Buviuucnenusn
10 ypaBHeHI/IS{M XUMHUYCCKUX peaKuHﬁ.

OOBsICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
HEMETAJUIOB U UX COCAMHEHUH B IIPeielaX MaJIbIX IIEPUOOB
¥ TIaBHBIX noArpymn [lepuoanyeckoi cucTemsl
XUMHUYECKHUX NIEMEHTOB C Y4ETOM CTPOCHMS UX aTOMOB C
UCIIOJIb30BAaHUEM CXEMBI.

XapakTepHu30BaTh PU3NUECKUE U XUMUYECKUE CBOMCTBA
IPOCTBIX BEILECTBTalOI€HOB (Ha IPUMEpE XJI0pa) U
CJIOKHBIX BEILECTB (XJI0POBOJOPO/Ia, XJIOpUIa HATPUSL),
CrocoObl UX NOJIYYECHUs, IPUMEHEHUE U 3HAUECHUE B
IIPUPOJE U )KU3HU YEJIOBEKA ITOCIIE CTPYKTYPUPOBAHUS
MaTepuana.

OmnpenensTs raJloreHu-MOHbI B paCTBOPE C
UCIIOJIb30BaHUEM TabuIbl " XapaKTepHbIe peaKkiuy Ha
aQHUOHBI".

IInaHupoBaTh U OCYLIECTBIIATh HAa IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, IPOBOIUTH HAOJIOACHNUS, J1EIaTh BbIBO/IbI
II0 Pe3yJbTaTaM SKCIEPUMEHTAIIOCIIE TIPEABAPUTEIBLHON
paboTHI.

Tema 4. O0mas
XapaKTepUCTHKA
XMMHYECKHX 3JIeMEHTOB
VIA-rpynnsl. Cepa u eé
coennHenus (5 9)

OO0111as XapakTepuCTHKa 31eMEHTOB VIA-Tpymnbl.
OcobenHoctu

CTPOEHUS ATOMOB 3THX JIEMEHTOB, XapaKTEPHbIC JJIS
HUX cTerieHH okucaeHust. CTpoeHue u PU3nIeCcKue
CBOMCTBA MPOCTHIX

BEILIECTB — KUCIIOPOJIa U CEPHI.

AmnnoTponHbie MOIU(GUKALIUY KACTOPOJA U CEPHI.
XuMuyeckue

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
aeMeHTOB VIA-Tpynmbl U X COeTUHEHUH
C Y4€TOM CTPOEHHUS UX aTOMOB C OIIOPOM Ha CXEMY
"N3meHeHne paanycoB Bnoarpymnmax".

XapakTepu30BaTh (PU3MUECKUE
1 XMMUYECKHE CBOMCTBA MMPOCTOIO BEIIECTBA CEPHI U €€
COCIMHEHU I
(cepoBOI0pO/Ia, OKCHUJIOB CEPBI, CEPHOM KUCIIOTHI,
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CBOMCTBa cephl. B3aumoeiicTBrue ¢ HeMeTauiamMu - cynb(haToB), CHOCOOBI UX
BOJIOPOJIOM U KHCIIOPOAOM, METaJUIaMH,

KOHIICHTPUPOBAaHHBIMU a30THOM H
cepHoii kucinoramu. CepoBOAOPOA, CTPOCHUE,
buznIecKue
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U XUMUYECKUE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHbIE). OKCHUJIBI CEPBI KAK
MPEJICTAaBUTENN KUCIOTHBIX OKCUA0B. CepHas
KUCIIOTa, (PU3NYECKHE M XUMUYECKHE CBOMCTBA
(ob1muMe Kak mpeAcTaBUTENS Kjacca KUCIOT U
cneyuguueckue), npumenenue. CepHucras
KHCIIOTA.

Xumuyeckue peakyuu, 1excawjue 8 0CHOGe
NPOMBIULIIEHHO20 CNOCOOANOIYYeHUSI CEPHOLL
Kuciomul. Annapamel u npomexarowue 8 Hux
npoyeccwyl (Ha npumepe npou3800Cmed CepHou
KUCIOMBbL).

Conu cepHOM KUCIIOTHI, KAYECTBEHHAS PEaKIus Ha
Cynb(haT-uoH.

HaxoxaeHnue cepbl u €€ cCoOeIMHEHUN B IPUPO/IE.
Xumuueckoe

3aepsA3HeHue oKpyicarouell cpedbl CoOeOUHEeHUIMU
cepul (KUCIOmMHbLE 00HCOU, 3a2pA3HeHUe 6030YXa U
8000€M08), CHOCOObL €20 NPedomMB8pPAUeHUS.

JleMoHCTpanun

Konnexkuuu (BuaeomaTepuanibl): cepa U €€ COeAMHEHHUS.
OOyrnuBaHue caxapa Mmoj 1eiCTBHEM
KOHIIEHTPUPOBAHHOMN CEPHON KUCIIOTHI.

JlabopaTopHble H NpaKTHYeCKHe padoThl
Jlabopamophule onvimul:

OO6HapyxeHue cynbhaT-HOHOB.

BsaumopeiicTBue pa30aBiaeHHON CEPHOM KHCIOTHI C

AHKOM.
Buiuucnenua

110 YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

MOJIy4YEHHMS, TPUMEHEHHUE U 3HAaYCHUE B PUPOJIE U
YKU3HH YEJIOBEKa COMOPOH HA CXEMY U IUIaH.

Onpenenars HaTU4IKME CyIb()aT-nOHOB B pacTBOPE.
OOBSACHATH CYITHOCTH YKOJOTHUECKUX TPOOIIEM, CBSI3aHHBIX C
nepepadoTKOM COeTMHEHHH CEpPhI TIOCIIE CTPYKTYPUPOBAHUS

Marepuana.

[InanupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHUS, IeTIaTh BEIBOIBI 110
pe3yJibTaTaM SKCIIEPUMEHTA.

CrnenoBath mpaBuiiaM 0€301acHON PadOTHI B TAOOPATOPHH IIPU
UCIOJIb30BaHUU XUMUYECKOW MOCYABI K 000PYI0BAHHUS M1O]1
PYKOBOJICTBOM II€/Iarora.

[Ipou3BOAUTE BBIYHUCIECHUS 110 XUMUUECKUM YPaBHEHHUSIM I10

aroputMy. Icriosib30BaTh MpH BBITIOJHEHUN YIEOHBIX

3aJJaHuM TeKCThl y4eOHUKa,
cnpaBoyHble Matepuaisl (Ilepuoanueckyro cucremy
xuMuyeckux daemenToB J. . Menneneesa, Tabnuiry
PacTBOPUMOCTH KUCJIOT,
OCHOBaHMH U COJIEU B BOJE, MIEKTPOXUMUUYECKUN PAI
HaIpsHKEHUN METaJIIOB).

Hcnonp30BaTh MpH BHIIOTHEHUH YY€OHBIX 3aJaHHI U B
MPOIIECCE MCCIEA0BATEIHCKOM IEATETPHOCTH HAYYHO-
HOMYJISIPHYIO JINTEPATyPy XUMUYECKOTO COJIEPIKAHMS,
CIpaBOYHBIC MaTepuabl, pecypchl IHTepHETamoce
KOHCYJIBTALIMH C IEJaroromMm
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Tema 5. O0man
XapaKTepUCTHKA
XHMHUYECKUXIJIEeMEHTOB
VA-rpynnsl. A30T,
(ocdop 1 nx
coeUHEeHHUs

(7 9)

OO0m1as xapakTeprucTHKa 3JIEMEHTOB V A-TPyTIIIbI.
OcoOenHoctu

CTPOEHHS aTOMOB 3TUX 3JIEMEHTOB, XapaKTEPHbIE JIJIs
HUX CTENECHU OKUCIICHUS.

A30T, pacpocTpaHeHue B Ipupoje, Gusndeckue u
XAMHYECKHE CBOMCTBA. KpyroBopoT a3ora B mpupoe.
AMMHUak, ero pu3nyecKkue U XMMHUIECKHe CBOICTBA,
nosyueHue unpumenenue. Coar aMMOHUS, HX
buznyeckue 1 XuMUYECKUe

CBOICTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THAs! KUCJIOTA, €€ (PU3HUECKUC U
XUMHYECKHE CBOMCTBA (00IIMe KaK MPEeACTaBUTENSA
KJ1acca KUCIIOT U cneyuguueckue). Azomucmas
Kucnoma. Mcnonv3osanue Humpamos u coeti
AMMOHUSL 8 KA4ecmee MUHePaIbHbIX YOOOPeHUI.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COCTMHEHUSIMU a30Ta (KHCIIOTHBIC JTOXK/IH,
3arpsi3HEHUE BO3/1yXa, TOYBHI U

BOJIOEMOB).

®docdop, artomponusie moouguxayuu hocgopa,
dbusznyecKkrue M XUMUYECKHUE CBOMCTRA.

Oxkcun dpocdopa(V) u pochopnas kuciora,
dbuznyecKkne 1 XUMHUYEeCKIe CBONCTBRA,

nonyuenue. Kauecmeennas peaxyus na pocgpam-
UOHDL.

Hcnonvzosanue ghocgpamos 6 kauecmee munepanbHuixX
yOobpenuil.

3arpsi3HEHUE TPUPOIHBIX BOJTOEMOB (ochaTamu.

JleMoHCTpanun

Komnekmun: gocdop u ux coenuHeHus.
B3anmopenicTBre KOHIIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIBIO.

JlabopaTopHblie n NpaKkTHYecKue padoTbl

OOBsCHATH 00LIMEe 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
2J1EMEHTOB VA- IpylInbl M UX COEIUHEHUH C y4yéToM
CTPOCHMS UX aTOMOB.

Xapaktepu3oBarh (HU3NYECKHE M XUMHUYECKHE CBOWCTBA
IPOCTHIX BEIECTB a30oTa U (ocdhopa U HUX COETUHEHUH
(ammuaka, cosiell aMMOHHSI, @30THOW KHMCIIOTHI, HUTPATOB,
okcua dochopa(V) u hochopHOM KUCIOTHI,
¢docdaToB), crmocoObl WX TMONYYCHUS, TPUMCHECHUE H
3HaUE€HWE B INPUPOJE U  JKU3HM  4YEJIOBEKa C
UCIIOJIb30BAaHUEM CXEMBI.

OnpenensTb HOHBI aMMOHHUSA U PocaT-HOHBI B paCTBOPE C
UCIIOJIb30BaHuEM Tabu1bl " XapakTepHble Peakiui Ha
KATHUOHBI U AaHUOHBI".

OOBSACHATH CYNTHOCTH SKOJIOTUIECKUX MPOOIIEM, CBI3aHHBIX
C HaxOX/IEHUEeM COeIMHeHMH a30Ta u Gocdopa B
OKpY>Karollen cpenie.

IInanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, IPOBOJIUTH HAOIIOAEHHUS], A€NaTh BBIBOBI IO
pe3yabTaTaM dKCIIepU-MEHTa.

CnenoBath npaBuiam 6e30macHoOi paboThI B 1abopaTopun
IPY UCTIOJIb30BAHUU XUMHUECKON MOCY/IbI U 000PYT0BaHMSL.

[Tpon3BOIUTH BBIYMCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

Mcnonb30BaTh NpH BHITOJHEHUN YUEOHBIX 3a/laHUH
TEKCThl yueOHUKa, CIPaBOYHbIE MaTepUaIbl
(MeproOAMYECKYIO CUCTEMY XMMUYECKHUX 3JIEMEHTOB /].

U. MenneneeBa, TabIuIly pacTBOPUMOCTH KHCIIOT,
OCHOBAaHMUH U COJIEH B BOJE, dJIEKTPOXUMHYECKUH PsIT
HaNpsHKEHUH METAJIIOB).

Hcnonp30BaTh IpU BHIOIHEHUH YU€OHBIX 33JaHUN U B

nporecce

HCCJIEIOBATENbCKOM 1€ATEeIbHOCTH HAyYHO-TIOMYIISIPHYIO

JUTEPATypy XUMUYECKOTO COJIEpKaHusl, CIIPaBOYHbIE

MaTtepuabl, pecypcsl MHTepHETaIOCIe KOHCYIhTAITUHU C
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JlabopamopHvle onvimul:

1. Bzaumoneiicteue cosieid aMMOHUS € WIENOYBIO.

2. O3HakoMJIeHHE ¢ 0Opa3iiaMu a30THBIX B (pochopHBIX
ya00peHuil.

Ilpaxmuueckas paboma:

Ne 10. ITonryuenne ammuaka, U3y4eHHe €ro CBOMCTB.

Buviuucnenusn
110 YPaBHEHUSM XUMHUYECKUX PEaAKIIUHA

neaarorom

Tema 6. O0man
XapaKTepuc- THKA
XHMHYECKHX
sjemMeHToB IVA-

Irpylnsbl.
rJIepoa U KpeMHHH U
X

VYraepon, aluioTponHble MOIUPUKALIH
rpa¢ut, anMas. Bsanmoneictaue ¢
MeTalUlaMH, HeMeTallaMH, 5
KOHLIEHTPUPOBAHHBIMHU a30THOI U CEPHOI

KHUCJI0OTaMH, PACIIPpOCTPpaAHCHUC B IIPUPOIC,
(1)I/ISI/I‘IGCKI/IC 1 XUMHNYCCKHEC

OOBsACHATH 001I1e 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB
aneMeHTOB IVA-Trpynnbl U X COEIUHEHUH ¢ yuETOM
CTPOECHHS UX aTOMOB.

XapakTepu30BaTh GU3NUECKUE U XMMUYECKHE CBOMCTBA

IIPOCTHIX BCIICCTB YIJICpOAa U KPECMHUA U UX COCI[I/IHeHI/Iﬁ
(OKCI/IILOB yriiepoaa, yrolbHOU
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coeTHUHEHHUs
(8w)

cBorcTBa. Ancop6Onus. Kpyrosopor yriaepoaa B
pUpoJIe.

Oxkcupel yriaeposa, ux Gpuandeckue 1 XuMHIeCKHe
CBOICTBA, UX JICHCTBUE HA KUBBIE OPraHU3MBI,
MOJIy4YeHUE U IPUMEHEHHE.

DKonozuyeckue npodiembvl, Cé3aHHbIE C OKCUOOM
yenepooa(lV), eunomesa enobanvroco nomenyieHus
KAUMAma, NapHuKoswvlll 3¢ghexm.

YronbHast KUCIIOTa U €€ CoJd, UX (pu3nuecKue u
XUMHUYCCKHEC

CBOICTBa, IOJyUYCHUE U IPUMCHCHHE.
KauecTBeHHas peakuiys HaKapOOHAT-HOHBI.
Ilepsonauanvuvie nonamus 0o opeaHuyecKux
8ewecmaax Kaxk 0 COeOUHeHUsX y2nepooa:
0cobenHoCmuU cOCmasa u CmpoeHuUs.

Tlonamue o 6uonocuyecKu 8a*CHLIX 8eujecmeax.
aorcupax, benkax, yenesooax. Mamepuanvroe
€0UHCMBO OP2AHUYECKUX U

HeOp2anu4ecKux coeOuHeHul.

Kpemnuii, e2o uzuueckue u xumuyeckue
ceoticmea (Ha npumepe 63auUMOOeUCMEUsl C
Memaniamu U HeMemauiiamiu), NnoayyeHue U
npumeHeHue 8 21eKmpoHUKe.

Coeounenus kpemnus 6 npupooe. Obwue
npedcmasnenus 00 okcuoe kpemuusa(lV) u

kpemHuegotl kuciome. Cunuxamol, Ux UCHONb308aHUE
8 bvimy, meouyune, npomvluiieHHocmu. Baoicnetiwue

cmpoumenbHble Mamepuavl: Kepamuxd, Cmexo,
yemenm, bemoH, dcene30bemon.

IIpobremvl 6e30nacH020 UCNONL308AHUSL
CMpPOUMENbHBIX MAMEPUALOs8 8

NOBCEOHEBHOL HCUZHU.

JleMoHCTpaL UK
Mopenn KpuCTaUINYECKUX PEMIETOK aamasa,

KHCJIOTHI, Kap60HaTOB, OKCH A KPEMHUA, KpCMHHCBOﬁ
KHCJIOTHI,

CHJIMKATOB), CIIOCOOBI UX MOJTYYEeHHUsI, IPUMEHEHUE U
3HAUYE€HHE B MPUPOJIC U KU3HU YEIIOBEKA.

Omnpenenars kapOOHAT- U
CUJIMKAT- UOHBI B
pacTtBope.

OOBSACHATH CYITHOCTh SKOJIOTHYECKHUX MPOOIIEM, CBI3aHHBIX
C HaXOKJEHUEM YTJIEKHCIIOTO T'a3a B OKPYKAOIIEH cpefe.

NnnroctpupoBath B3aMMOCBSA3b HEOPTaHUYECKUX
COCIMHEHHH YTJIepO/ia U OPTraHUYECKUX BEIIECTB MO/
PYKOBOJICTBOM YUMTEJIA.
[InanupoBaTh M OCYHIECTBIISTh Ha MPAKTHKE XUMUYECKUE
SKCHEPUMEHTHI, TPOBOAUTh HAOIIOACHUS, JIENaTh BBIBOJbI
M0 pe3yJibTaTaM 3KCIEPUMEHTa IOCJe MPEeIBAPUTEIHLHOMN
paboTHI.

CnenoBath npaBuiiaM 06e30macHoOi paboTHI B
1a00paToOpru MPU UCTIONb30BAHUU XUMHUECKON
TOCY/IbI U 000PYAOBaHUSI.

Hcnonp30BaTh MpH BHITIOTHEHUH YY€OHBIX 3aJaHHA
TEKCTHI yueOHHKA, CTPABOYHBIE MaTePHUAITbI
(ITepuonnyeckyro cucTeMy XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, TabiIuIly paCTBOPUMOCTH KUCIIOT,
OCHOBAaHMU U COJIEU B BOJE, MIEKTPOXUMUUYECKUN P
HaIpsDKEHUN METAJIJIOB) MOCJIE KOHCYJIBTAIUU C
NEeJaroroMm.

Hcrnonb30Bath Mpu BHIMOTHEHNUN YU€OHBIX 3a/IaHUM U B

rnpouecce
HCCIIE0BATENbCKON IeATeTbHOCTH HAyYHO-TIOMYIISIPHYIO
JUTEPATYPY XUMUUYECKOTO COACPIKAHUS, CTPABOYHbIE
Martepuaibl, pecypchl MHTepHETaTIOCIe KOHCYIBTAITUHU C
MeJIaroroMm.
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rpaduTa, MOJEKYIbI Pysiepena.
AncopOuust pacTBOPEHHBIX BEILECTB
aKTUBUPOBaHHBIM yriéM. [IpoTusoras.
Buneomarepuaisl: cuinKaTHas
IIPOMBILIEHHOCTb. MO1e1 MOJIEKYI
OpPraHUYECKUX BEILECTB.

JlabopaTopHble M NpaKTHYeCKHE PA0OTHI
Jlabopamopmwiii onvim:

KauectBenHast peakiusi Ha KapOOHAT-MOH.
Ilpaxmuueckue pabomoi:

No 11. [Tonmyuenue yriekuciaoro ra3a u u3yuyeHue
ero coiicTB. KauecTBeHHas peakius Ha
KapOOHAT-HMOH.

No 12. Penienue sKkCiepuMEHTAIBHBIX 33124 110 TEME
«Hemerannb».

Buviuucnenusn

[0 YPaBHEHUSAM XUMHYECKHUX PEaKIIHii, eCI1 OJUH
W3 peareHTOB JaH B BUJIE BOJHOIO PacTBOpA C
HW3BECTHOM MacCOBOM JI0JIEA.

Paznen 3. Meraninbt 1)4 ux coenunenus (20
q
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Tema 7. O01mue

CBOMiCTBaMeTALJIOB
(4 4)

O6ma${ XapaKTEPUCTHUKA XUMHUYCCKUX DJICEMCHTOB —
MCETAJIJIOB Ha

OCHOBaHUU UX noJioxkeHus B [lepuoanueckoit
cucteMe xuMudeckux anemenTon 1. 1. MenaeneeBa u
cTpoeHust aroMoB. CTpoeHHE METaIOB.
Mertannudeckast CBsI3b U METAJUTHUECKAsT
KpUCTAIIIMYECKAst pelETKa. DIEeKTPOXUMUYECKUH s
HaINpsHKEHUH MeTaIoB. PrU3nyecKue u

XUMHYECKHE CBOICTBa MeTalioB. OOwue cnocobul
nonydenus memannos. llonsamue o kopposuu
Memaios u OCHO8Hble CNOCOObL 3aUUMbL OM
kopposuu. Cniagwvl (cmaiv, 4y2yH, OPAIOMUHUL,
OpoH3a), ux npumeneHue 6 Obimy u
NPOMBIULIEHHOCU.

JleMoOHCTpaL Ul

O3HakomiIeHHE C 00pa3liaMyu METAJIIIOB U
CIUIABOB, UX (PU3UUECKUMH CBOICTBaMHU.
Mopenu KpUCTAIIINYECKUX PEIETOK
MeTaJuoB. Buneomarepuans:

KOPPO3HS METAJLIOB.

JlabopaTopHble U NpaKTHYeCKHe padoThl
Jlabopamophule onvimul.

O3HakomiieHHe ¢ 00pa3laMy CIJIaBOB METAJLIOB.
3aBUCHUMOCTh CKOPOCTH PEAKI[UU METaslla C KUCIOTON
OT IPUPOJIBI METAILIA.

Buiuucnenusn
— TI0 YpaBHEHUSIM XUMUYECKUX PEAKIIUN, eciu 0OUH
U3 peazeHmos co0epIHCUM npumMecu

PackpbIBaTh CMBICT U3y4aeMbIX OHATUH U IPUMEHSATH 3TH
MIOHSATHSI Y OTIMCAHNUHU CBOMCTB BELLIECTB U UX
MIPEBPAILCHU.

OOBACHATH 0011E 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB- METAJNIOB U UX COECIMHEHUH C
y4E€TOM CTPOCHHUSI UX aTOMOB.

XapakTepu30BaTh CTPOSHUE METAIIOB, 00IIHEe PUINICCKUE U
XUMHUYECKHE CBOMCTBA METAJLIOB.

XapakTepu3oBaTh 00IIIe CIOCOOBI MOTYYSHHS METAIIOB
I10CJIE CTPYKTYPHUPOBaHUs MaTepuasa.

CnenoBath paBuiiaM 06e301acHOi paboThI B
n1a0opaTopyy NPUUCIIONb30BAHUU XUMUUECKON
HOCY/bl M1 000PYIOBaHMUS.

[Ipou3BOUTE BBIUUCIEHUS 110 XUMUYECKUM YPABHEHUSAM.

Hcnonp30BaTh NpU BHIIOJHEHUH YY€OHBIX 3aaHUM
TEKCThI y4eOHUKA, CIIPAaBOYHBIE MaTEPUAJIbI
(ITepuonnyeckyro cucTeMy XUMUYECKUX 3JIEMEHTOB /.
. Menneneea, TabiuIly pacTBOPUMOCTH KHCIIOT,
OCHOBaHMH U COJIEU B BOJE, MIEKTPOXUMUUYECKUN DAL
HanpsKEHUH METaJIOB).

Hcnonp30BaTh NpU BHIIOIHEHUH YUYE€OHBIX 33JaHUN U B

rporecce
MCCIIEIOBATEIBCKOM IEATENBHOCTH HAYYHO-TIONYJISIPHYIO
JUTEPATYPY XUMHUUYECKOIO COAECPIKAHHUSI, CIIPABOYHBIC
MaTepuaisl, pecypcel IHTepHETaIoce npe1BapuTebHON
KOHCYJIbTAIIUU C MEAAroroM
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Tema 8. Baxxknelmmue
MEeTAJLJIbI M UX

COCANHCHUA
(16 )

Lllenounrie METaJlIbI. ITonoxxenue B
[Tepuoanueckoit CHCTEME XHMHUYCCKHX
anemeHnToB JI. 1. MenneneeBa, CTpoeHHE aTOMOB.
Haxoxnenue B mpupoze.

dusndeckue 1 XUMHYECKHE CBOMCTBA (Ha
npumepe Hatpus U Kanus). Okcuasl u
TUAPOKCHIBI HATpHs U Kanwus. [[pumeHeHune
MICIIOYHBIX METAJJIOB M MX COCAUHCHUMN.
[llemouHo3eMeIbHBICE  METAIIBI  MarHuid H
KaJblIMi, cTpoeHue aromoB. llomoxeHue B

[Tepunonnueckoii cucTeme XUMHUYECKHX
anemenToB JI. M. MenneneeBa. HaxoxaeHue B
MIPUPOJIE.

Pu3nyecKue 1 XMMHUYECKUE CBOMCTBA. Baxknerume
COETMHEHUS KalbIusl (OKCUI, THAPOKCH, COIH).
HKécmrxocmb 6006l U cnHOCOOBI €€ YCMPaHeHusl.
Amtomunuit. [Tonoxxenue B [leproanueckoit cucreme
xuMmudeckux asiemeHToB . 1. MenaeneeBa, ctpoeHue
aroMa. Haxoxnenue B npupone. Pusnyeckue u
XUMHYECKHE CBOMCTBA. AM(OTEpHbIE

CBOMCTBA OKCHJIA U THIPOKCHUIA.

JKene3o: coctaB, CBOMCTBA U ITOJIIyYECHHE.
ITonoxenue BIlepuoanueckoii cucreme
XUMHYECKHUX 3JIEMEHTOB

. . MenneneeBa, ctpoeHue aroma. Haxoxnenue B
npupoae. Puznyeckne 1 XMMUYECKHUE CBOMCTBA.
Oxcunspl, Tuapokcu sl u connsxene3a(ll)

u xene3za(IIl).

JleMoOHCTpaLun
B3anmoneiictBue HaTpus ¢ BOJOM.
OkpainvBaHye TIaMEHH HOHAMHU
HaTpus U Kanus. OKpallMBaHue
IUTAMEHY HOHAMU KaJabIIUs.

OOBACHATH 0011E 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB- METAJIJIOB B IpyINIax U UxX
COEMHEHUH ¢ yUETOM CTPOEHUS UX aTOMOB.

XapakTepr3oBaTh (PU3NYECKHE U XUMUYECKHAE CBOMCTBA
IPOCTBIX BEILIECTB METAIOB U UX COEIMHEHHH (OKCHIOB,
THJIPOKCHJIOB, COJICH) C OTIOPOIA Ha CXEMY, CIIOCOOBI X
MOJTy4YeHUs, IPUMEHEHHNE U 3HAUE€HUE B IPUPO/IE U KU3HU
YeJI0BeKa.

Pacrnio3HaBath ¢ MOMOIIBIO KAUECTBEHHBIX PEAKIUil HOHBI
METAJUIOB (MarHus, KaJablus, AIFOMUHNS, [IUHKA, JKeJIe3a
(2+), xxenesa (3+), meau (2+) ¢ UCIOIB30BAHUEM TAOIHIIBI
"XapakTepHble peaKuy Ha KaTUOHBI".

[TnmanupoBaTh U OCYIIECTBIISATH HAa IPAKTUKE XUMUYECKHE
9KCHEPUMEHTHI, IIPOBOIUTH HAOIIOACHUS, 1eJIaTh BBIBOJIBI TI0
pe3yibTaTaM SKCIEPUMEHTA.

CnenoBarb npaBmiiaM 0€30MacHoi padoTHI B 1aOOPaTOPHH TPU
UCMOJIb30BAaHUU XUMUYECKOH MOCY/IbI U 000PYAOBAHHUS.

[Tpon3BONTH BEIYMCIICHUS 110 XUMHUYECKIM YPaBHEHHSM.

BeicTpanBathk pa3BEpHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit HanHGOPMAIIHIO U3 YIeOHHUKA U CTIPABOYHBIX

MaTepHalioB, IPAMOTHO

HCIIOJIb30BaTh N3yYEHHBIN MOHATUIHBIN anmapar Kypca
XUMUH.
Hcnonp30BaTh NpH BBHITOIHEHUH YU€OHBIX 3aaHU U B
mpouecce

HCCIIEA0BATENBCKON 1EATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMHUUYECKOTIO COACPIKAHNUs, CIIPAaBOYHbIE
Marepuaisl, pecypcsl IHTepHETa IoCIIe TpeABapUTEIIbHON
KOHCYJIbTAIIUU C II€AaroroM
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BzauMozaeiicTBue okcuma Kajablus ¢ BOJOM.
Buneomarepuannsl: ropeHue xee3a B KUCIOPOIE U
XJI0pe.

JlaGopaTopHble M IpaKTHUYEeCKHE PAdOTHI
JlabopamopHvie onvimul:

O3zHakoMyieHHE ¢ 00pa3iaMu aTFOMUHUS U
€ro CIIaBoB. AM(QOTEepHbIE CBOMCTBA
TUPOKCHUIA ATFOMUHUSL.

KauecTBeHHBIE peakiii Ha HOHBI JKeJe3a.
Ipakxmuueckue pabomul:

Ne 13. Pemienue skcniepuMeHTaIBHBIX 33124 110 TEME
«MeTtaniby.

Buviuucnenusn
110 YPaBHEHUSM XUMHUYECKUX PEaKIIUM.

Pa3nen 4. Xumus u okpy:kawuas cpejaa

3 9)
Tema 9. Hoevie mamepuanvr u mexnonocuu. Bewecmea u XapakTepu30BaTh POJIb XUMHH B Pa3IMYHBIX cepax
BemecrBa u mMamepuansl 8 NOBCEOHEBHOU HCUZHU Uen08eKa. Xumusl JIEATEIIbHOCTH JII0JIE, OCHOBHBIE BEIIECTBA U MATEPHAJIBI,
MaTepHaJibl B u 300pogve. bezonacnoe IIPUMEHSIEMBIE B )KU3HU COBPEMEHHOIO
SKH3HHU UCNONb308AHUE BEUeCTNE U XUMUUECKUX PeaKyull 8 YEJI0BEKa.

OvImMY.

Y€JI0BCKA

53




(3 9)

Ilpupoonvie ucmounuxu yene8o00pooos (y2o.v,
npUpoOHslll 2a3, Heghmv), NPOOYKMbL UX

nepepadoomku, ux poib 8 Oblmy u
NPOMBIULEHHOCTU.

OCHO8bI IKON02UHECKOU 2PAMOMHOCMU.
Xumuueckoe 3aepsaznenue okpyxicarowell cpeovl
(npeodenvbHo 0oOnyCmMuUMas KOHYeHmpayus eeuecms
— IJIK).

Ponb xumuu 6 pewrernuu 5K0102udecKux npooiem.

OOBSICHITH yCITOBUS 0€30MTACHOTO MCIOJIb30BAHUS BEIICCTB U

XMUMHUYECKHUX PEaKLUi B OBITY.
AHaIM3UPOBATH U KPUTUYECKU OLIEHUBATH HH(POPMALIHIO O
BIIUSTHUU

IIPOMBIIIJIEHHOCTH, CEJILCKOTO X034MCTBA, TPAHCIIOPTA U
Jp. Ha COCTOSHHUE OKPYKAIOLIEH CpEebl.

VYMeTh 0Ka3bIBaTh NEPBYIO IOMOIIB IIPU XUMHUYECKUX 0XKOrax

U OTPABJIEHUSAX.

[TpuHuMaTh yyactue B 00CYXIAE€HUH IPOOIEM XUMUYECKON U
9KOJIOTHYCCKOM HAIpaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MTO3ULIMIO 10 NTPo0JIeMe U IIpeylarath
BO3MOXHBIE ITyTH €€ PEeIIeHHsI ¢ OMTOPOr Ha HH(POPMALIHIO
13 yyeOHUKa U CIIPAaBOYHBIE MaTe€pHabl, PECYPCHI
HHurepHera.
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