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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMma mo XUMUHU JJisi 00y4arouuxcs ¢ 3aJep>KKOM MCUXUYECKOTO
pasutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeTO 0Opa30BaHUs MOATOTOBICHA Ha
ocHoBe DenepaslbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAAPTa OCHOBHOIO
obmero o6pazoBanus ([Tpukaz Munnpocemenusst Poccun ot 31.05.2021 1. Ne 287)
(manee — ®I'OC O0O0), DenepanbHON agaNTUPOBAHHON 00pPA30BATEIBHON MPOTPAMMBI
OCHOBHOro  oOmiero oOpas3oBaHusi JJiE  OOYyYalolmUXCS €  OrPaHUYEHHBIMHU
BO3MOXKHOCTsIMHU 310poBbs (IIpuka3z Munnpocsenienust Poccuu ot 24 Hosiops 2022 1. Ne
1025), ®denepanpHO paboueld mnporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHS 10
yueOHOMY TmpeameTy «Xumus», deaepanbHON NpOrpaMMbl BOCHUTAHUSA, C YYETOM
pacnpelieNIeHHbIX MO KjaccaM IpOBEPSIEMBIX TPeOOBaHUN K pe3yabTaraM OCBOEHUS
@denepanbHON aIanTUPOBAHHONW 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus 711 OOyYalOIIUXCS C 3aJEPKKOM MCUXUYECKOrO Pa3BUTHSI U JIEMEHTOB
CoIepXaHMs,, NPEICTaBICHHbIX B YHUBEPCAJIbHOM KOAU(UKATOpPE IO XHUMHH,
Konuenuuu mnpenonaBanus ydeOHOro mpeamera «XUMHsS» B 00pa3oBaTeIbHBIX
opranuzanusx PO, peanusyronmx 0CHOBHbIE 0011€00pa30BaTENIbHbBIE IPOTPAMMBI.

[Iporpamma o xumuu pazpaboTaHa ¢ LEJIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEIO B CO3/IaHUH paboveil mporpaMmMbl O y4eOHOMY MPEAMETY.

YyeOubli  mpeamer  «XHMHS»  BXOOUT B MPEAMETHYIO  00JacTh
«EcTrecTBeHHOHAay4YHbIE MpPEAMETH». B cucTeMe ecTeCTBEHHOHAYyYHOTro OO0pa3OBaHUs
XUMHSI KaK y4eOHbIN MpeIMET 3aHMMAET Ba)KHOE MECTO B MO3HAHUM 3aKOHOB MPHUPOJIBI,
(GbOpMHUpPOBAaHUM HAyYHOW KAapTUHBI MHUpA, CO3JaHUU OCHOBBI XMMHYECKUX 3HAHUM,
HEOOXOJUMBIX JJIsl TOBCETHEBHOM >XKU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YeJoBeKa U OKpYXKaroled ero cpeabl obOpas3a >KM3HU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPHI.

VYcnemHocTh M3y4eHHs] XMMHUH CBSI3aHA C OBJIQJCHUEM XHUMHYECKUM SI3BIKOM,
coOnro/ieHneM TMpaBuil  Oe3omacHod paOOThl MpPU  BBINOJIHEHUM XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHH C IPYTUMHU MpEAMETaAMHU
IIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaeT B c€0s1 OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM Maeel mporpamMMBl SIBJISIETCSl CO3/1aHNE 0A30BOr0 KOMILIEKCA OTOPHBIX 3HAHUM
M0 XMMUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOUIEH BO3pACTy OOyYaroUIUXcsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MpeACTaBICHbl OCHOBOIOIAralOIINe XUMUYECKHE
TEOPETHUYECKUE 3HAHMWS, BKJIOYAIOIIME H3YyYEHHE COCTaBa M CTPOCHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX MPEBPAILECHUN U ITyTEN YIIPABICHUS UMHU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUAJIOB.
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TeopeTnyeckyro OCHOBY M3YUEHHUSI HEOPraHUYECKON XWMHH COCTABISIET ATOMHO-
MOJIEKYJIsApHOE yueHue, llepuommueckuii 3akoH .M. MenneneeBa ¢ KpaTKuMu
CBEJCHUSMH O CTPOCHHM aTOMa, BHUAAX XHMHYECKOW CBA3H, 3aKOHOMEPHOCTAX
IPOTEKaHUS XUMUYECKUX PEAKIIHIA.

B u3ydeHun Kypca 3HaUUTEIbHAS POJIb OTBOJUTCA XUMHYECKOMY 3KCIEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U Ja0OpaTOPHBIX pabOT, OIMUCAHUIO PE3YyJIbTATOB
YUYEHUYECKOTO SKCIIEPUMEHTAa, COONIIOIEHUI0O HOPM M TpaBHJl Oe30macHoi paldoThl B
XUMHUYECKOU J1abopaTopuH.

Peanusanus nanHON nporpaMMel B Ipoliecce 00y4eHHUs O3BOJIUT 00Yy4aroIUMCs
¢ 3IIP ycBOWTH KIIOUEBBIE XUMHYECKHE KOMIIETCHIIMM W IIOHATH POJb M 3HAYCHUE
XUMHUH CPEIIU APYTUX HAyK O MPUPOJIE.

N3yyenne xumuu crnocoOCTByeT (OPMHPOBAHUIO Yy OOYYaIOIIMXCA HAYyYHOIO
MHUPOBO33pPEHHUS, OCBOCHHMIO OOIIEHAYYHBIX METOAO0B (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO NPAKTUYECKOTO NPUMEHEHHUS HayYHBIX
3HAHWUW, OCHOBAaHHOIO HA MEXIPEAMETHBIX CBA3IX € mnpeaMeramu «OKpyKarolun
mup», «@usuka», «buonorus», «l'eorpadpus», «Marematuka» u QopmMuUpyeT
KOMIIETEHIIMM, HEOOXOJuMble JUId MPOJOJDKEHHMs 00pa3oBaHus B 00JacTu
€CTECTBEHHBIX HAYK.

WN3yyeHue XuMHHM CHOCOOCTBYET pa3BuUTHIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaXeHHs, (YHKUMOHAIBHOW  TI'PAaMOTHOCTH,  yMEHMS
BOCIIPUHUMATh W KPUTHUYECKUA AaHAIM3UPOBATH HHPOPMALIMIO, NPEICTABIECHHYIO B
paznuyHbIX (opMax. 3HAUMMOCTb MpEAMETa IJis Pa3BUTHUS KU3HEHHOW KOMIIETEHUUU
oOyuatomuxcsi ¢ 3I[IP 3akmrodaercss B yYCBOGHMHM OCHOBBI XUMHYECKUX 3HAHUU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW M3HHU; HABBIKOB 3/J10POBOTO M 0€30MacHOro AJis
YeJloBeKa M OKpYXKarolled ero cpenbl odpasa Ku3HM; (POPMUPOBAHUU IKOJIOTUYECKOU
KYJbTYpBI.

[Iporpamma oTpakaeT coiep:kaHue OOyYeHHsI NpeIMeTy «XUMHUS» € YYETOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvarouuxcs ¢ 3IIP. OBnanenue yueOHbIM
MpEeAMETOM «XUMHUS» MPEJICTABISAET ONPEACICHHYIO TPYAHOCTh ISl 00YYarolUXCs C
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBLHON NEATeTLHOCTH, MEPUOTUICCKUMU
KoJie0aHUSIMU BHUMaHUS, MAJIbIM 00bEMOM MaMSITH, HEJOCTATOUHOCTBIO OOIIEro 3amaca
3HAHWM, MOHWXEHHBIM IT03HABATEJIbHBIM HHTEPECOM M HHU3KHM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jlns mpeomoseHUsT TPYAHOCTEW B HM3YYEHUM Y4YEOHOro mnpeamera «XHUMHs»
HeoOxoaMMa ajganTanusi o0bemMa M XapakTepa yueOHOTro Marepuasa K M03HaBaTeIbHbIM
BO3MOKHOCTSIM JJAaHHOW KaTeropuu OOYyYaroIIMXCs, Y4€T UX OCOOEHHOCTEH pa3BUTHUSL:
UCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIPEIMETHBIX M  MEXKIPEIMETHBIX CBS3€H,
MTOCTENEHHOE YCJIOKHEHNE N3Y4aeMOro MaTepHala.



[Ipy wu3ydyeHHH XUMUU HEOOXOAWMO OCYUIECTBIATH B3aUMOJCHCTBHE Ha
HOJIMCEHCOPHON OCHOBE.

TeopeTnueckuil Marepuan peKOMEHJIyeTCs M3y4yaTh B IPOLIECCE MPaKTUYECKOU
JEsITENIbHOCTU. BO3MOXKHO BbIA€NIEHUE OTIEIBHBIX YPOKOB Ha PEILIEHUE 33aJad B CBS3U
CO CIIOKHOCTBbIO aHanm3a Tekcta oOywaromumucsa c 3IIP. Oprannueckoe eIWHCTBO
MPAKTUUYECKOW W MBICIUTEIBHONW NEATEIbHOCTH OOYYAIOIIUXCS Ha YpPOKax XHUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMUU YACTSAETCS W3YUCHHIO «CKBO3HBIX)
HNOHATUN U (POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMSI MaTepHUaa.

[enu u 3agaun n3y4eHus yueOHOro rnpeaMera « XuMHus»

OOmme wnenu u3ydeHHs Y4YeOHOro IMpeaMera «XUMUsS» MPEICTaBICHbI B
OenepanbHOl  paboueld mporpamMMe OCHOBHOro oOmiero ooOpazoBanus. OnHu
aKTyaJu3UpPOBaHBl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHMsI, HAMPABICHHOCTH OOYYCHHsI HAa Pa3BUTHE W CAaMOPA3BUTHE JMYHOCTH,
(dbopmHupoBaHUe €€ MHTEIJIEKTa M o0mieil KyJabTypbl. OOydeHHME YMEHUIO YUYUThCA U
IPOAOKATh CBOE 0Opa30BaHME CaMOCTOSITENIBHO B HACTOALIEE BPEMs SBIISECTCSA OJIHOM
U3 BOKHEHIINX (PYHKIMHN y4eOHBIX IPEIMETOB, B TOM YUCIIE U « XUMUNY.

s oOyuaromuxcs ¢ 3IIP, Ttak ke, Kak U JUIsi HOPMAaTUBHO Pa3BUBAIOIIMXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeNbHYIO IporpaMmmy,
JOMUHHUPYIOIIEe 3HAUCHHUE MTPHOOPETAIOT TaKUe IENH, KaK:

dbopMupoBaHUE  HMHTEIUIEKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIFHOMY TIPUHATHIO PEIICHHI, CITOCOOHOM alanTHPOBAThCSA
K OBICTPO MEHSIOLIUMCS YCIIOBHSIM JKU3HU;

HaMpaBJIeHHOCTh OOY4YEHHs] HAa CHUCTEMAaTHYeCKOe NPHUOOIIEHUE Yydalluxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHOMN AESITEIbHOCTH, HAYYHBIM U MPAKTUUYECKUM METO/AaM
No3HaHMs, POPMHUPYIOIIKM MOTHUBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUU;

o0OecreyeHne YCJIOBHHl, CHOCOOCTBYIOIIUX MNPUOOPETEHUIO OOYy4aroUIUMUCS
OTIBITa Pa3HOOOPA3HOM AESATETLHOCTH, TIO3HAHUS M CAMOTIO3HAHUS, KITFOYEBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), UMEIOINX YHUBEPCATHLHOE 3HAUCHHUE JIJIST PA3INYHBIX BUIOB
JesITeIbHOCTH;

dbopMupoBaHUE YMEHHI OOBSCHATH M OLICHUBATH SIBICHUS OKPY)KAIOILEro MHpa
HA OCHOBAaHUU 3HAHUM U OMbITA, MOTYYESHHBIX TPH U3YUCHUH XUMHUH;

dbopmupoBaHue y OOyYaroIIMXCsl TYMAaHHUCTUYECKUX OTHOIICHUN, MOHMMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUU IS BBIPAOOTKM DKOJOTHYECKH IIeecoo0pa3Horo
MOBENICHUS B OBITY U TPYIOBOU ACSITEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBBS U
OKPYXKAOIIEH MPUPOTHON CPEIIbIL;

pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K

OCO3HAHHOMY BBIOOPY MPOGUIIS M HAMPABICHHOCTH JAIBHEUIIIETO 00ydIeHHUS.
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Kypc HampaBieH Ha pelieHne caeayonmx 3a1ad, 00ecneynBaonX pealn3alno
JMYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEIBHOCTHOTO MOJAXOJ0B K OOYYEHHIO XHUMUU
oOyuatomuxcs ¢ 3IIP Ha ypoBHE OCHOBHOTrO 00111er0 00pa30oBaHMUs:

(GopMUpOBaHNE MEPBOHAUYAIBHBIX CUCTEMATU3UPOBAHHBIX IPEACTABICHUN O
BEIIECTBaX, X MPEBPAIICHUAX U MPAKTUYECKOM NMPUMEHEHHUH; OBJIaICHUE MTOHSITHITHBIM
anmapaToM ¥ CHMBOJIMYECKUM SI3BIKOM XHUMHUH;

OCO3HAaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0iacTu
COBPEMEHHOTO €CTECTBO3HAHHUSA, XHMHUYECKHX MPEBPALICHUH HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUN XKMUBOW W HEXKHUBOW IPUPOIBL;
yrryOJieHrne IpeICTaBIeHU 0 MaTeprUaJIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBAaMH XMMHUYECKOM IPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTHBHO OIICHMBATH KMU3HEHHBIC CUTYAIlMH, CBSI3aHHBIC C XMMHEW, HaBBIKAMH
0e30macHOro 0OpallleHHs C BEIIECTBAMH, HMCIOJIb3YEMbIMH B MOBCEIHEBHOW >KU3HU;
YMEHHEM aHaJN3WpoBaTh M IJIAHUPOBATh SKOJOTHYECKM O€30MacHOE TOBEACHHUE B
HEJSIX COXPaHEHUS 3A0POBbsI U OKPY>KAIOIIEH CPEIBI;

(dbopMupOBaHUE YMEHHMI yCTaHaBIMBAaTh CBSA3M MEXIY pealbHO HAOMIOIaeMbIMU
XUMHUYECKUMHU SIBICHUSMH U MPOLIECCaMH, MPOUCXOASIIMMU B MUKPOMHpPE, OOBICHSITD
IPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
Tak)Ke 3aBUCUMOCTh TIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

nproOpeTEeHNE OMBITA MCIOIB30BAHUS PA3TUYHBIX METOJOB M3yUEHUS BEIIECTB,
HAOMIONEHUsT 3a WX TMPEBPALICHUSMH TIPU TPOBEACHUH HECIOXKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JaOOPATOPHOTO 000PYI0OBaHUS U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYEHUM XHUMHUYECKOM HAyKd U pelIeHUU
COBPEMEHHBIX IKOJIOTMUECKHUX MPOOJIeM, B TOM YHCIIE B IPEIOTBPAILIEHUN TEXHOTEHHBIX
Y DKOJIOTHYECKUX KaTacTpod.

Oco0enHoCcTH 0TOOPA U aJaANITAIIMU Y4eOHOT0 MATEPHAJIA 110 XUMHHU

OOyuenune ydeOHOMY TpeaMeTy «XHUMUs» HEOOXOAMMO CTPOUTh Ha CO3JaHUU
ONTUMAJIFHBIX YCIOBUH JIi YCBOSHHS MPOTPaMMHOTO MaTrepuaia OOyJaroIIUMHUCS C
3I1IP. Bosnblioe BHMMaHWE JOJKHO OBITH yleneHO OTOOpYy y4eOHOro marepuana B
COOTBETCTBUH C MPUHIIUIIOM JOCTYITHOCTH IIPU COXPaHEHUHU 0011ero 0a30BOro ypoBH.
OH 70MKeH MO COAepX)aHUI0 U 00beMy OBITh alalTUPOBAHHBIM AJII O0YYarOUINXCS C
3IIP B COOTBETCTBMM C WX OCOOBIMU 00Opa3oBaTeNbHBIMU TMOTpeOHOCTSIMU. Cremyer
o0JierynTh OBjIaJeHue Mmarepuasiom oOyvatomumucs c¢ 3IIP mocpencTtBom  ero
JAETabHOTO OOBSICHEHHUS ¢ CHCTEMAaTHYECKUM TOBTOPOM, MHOTOKPATHOW TPEHUPOBKOM
B NIPUMEHEHWU 3HAHWH C HMCIOJH30BAHHEM MPHEMOB JITOPUTMH3AIUU U BU3YAIbHBIX
ornop, 00y4eHus: CTPYKTypHUPOBAHUIO MaTepUaIa.

Bonbiioe 3HaueHue Ui MOJTHOLEHHOTO YCBOGHHSI Y4EOHOTro MaTepuajia HMMeEeT
OlOpa Ha MEXIIPEIMETHBIE CBA3H BOIPOCOB, M3Y4YaeMbIX B JAaHHOM Kypce, C TaKUMHU

yueOHpIMU TpeameTamu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3zBomss
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paccMaTtpuBaTh OAMH M TOT K€ Y4eOHbIM MaTepuand C pa3HbIX TOYEK 3pEHHS,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 Jy4YllIEeMy OCMBICIEHUIO, 00Jiee MPOYHOMY
3aKPETUICHUIO TIOJYUYCHHBIX 3HAHUN U TIPAKTUYECKUX YMEHHM.

[Ipy moAroToBKE K ypOKaM Y4YUTEIb NOJDKEH MPEeycMOTpeTh (GOpMHpPOBAHUE Y
oOyJaromuxcsi yMEHHM aHAIM3UPOBaTh, CPAaBHUBAThH, 0000IIaTh U3yYyaeMblil MaTepua,
IUTAHUPOBATh TPEICTOALIYI0 paloTy, OCYIIECTBISATH CaMOKOHTpoJsib. Heobxomumo
MOCTOSIHHO CJIEIUTh 3a MPAaBHIBHOCTBIO pPEUYEBOr0 O(OPMIICHHUS BBICKA3bIBAaHHIMA
oOyuatomuxcs ¢ 311P.

B cBsizu ¢ 0COOCHHOCTAMM TOBEACHHS M JESITeNIbHOCTH, oOydarontuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOJUM CTPOKAUIIMIA  KOHTPOJb
COOJIIOICHNS IIPABUJI TEXHUKU OE€30MAaCHOCTH IIPU MPOBEIECHUH J1a0OpaTOpHbIX padoT B
XUMHUYECKOM KaOUHETE.

IlpuMmepHble BHABI JesATeabHOCTH oOy4yaromuxcsa ¢ 3IIP, o0yciaoBiaeHHbIe
0Cco0BIMH 00pa30BaTeIbHBIMHM MOTPEOHOCTAMH U 00eclieYnBaIOIIHe OCMbICJIEHHOE
OCBOCHHE COJIePKAHUM 00pa3oBaHMs 110 peAMeTYy « XHUMUD)

Conepxxanue BUAOB jesTenbHocTH oOywatonmuxcs c¢ 3IIP Ha ypokax Xumuum
OTIpeseNsAeTCs UX OCOOBIMU 00pa30BaTENbHBIMU MOTpeOHOCTAMHU. [loMuMO mMIMPOKO
ucnospzyeMbpix B @OII OOO oOumx st Bcex oOydaroluxcs BUAOB JIEATEIbHOCTH
ClIeyeT YCWIHTh BHUIBl JCATEIbHOCTH, CHenuudHbIe I JaHHOW KaTeropuu
oOyuaromuxcsi, uisi 00ecTiedyeHNs] OCMBICIIEHHOTO OCBOCHHSI COACPKaHMs 00pa30BaHUs
Mo TpeIMeTy: YCHJIEHHE TMPEAMETHO-TPAKTUUYECKON NEATENIBHOCTH C aKTHBU3alUEH
CEHCOPHBIX CHCTEM; YepeIOBaHHUE BUOB JIEATEIHHOCTH, 3aICUCTBYIONINX DPAa3TUYHBIC
CEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepuaia ¢ Oopoi Ha ajlfOPUTM; «IOIIArOBOCThY B
M3YYCHUU MaTepHalia; MCIOJIb30BAHUE JTOTIOJHUTEILHON BU3YyaJIbHOM OMOpHI (TUTaHBI,
o0pas3iibl, CXeMbl, IIa0JIOHBI, OTIOPHBIE Ta0IHIBI). s pa3BuTus y ooyyatomuxcs ¢ 3[1P
YMEHUS JieNlaTh BBIBOJBI, (OPMUPOBAHUS TPAMOTHOTO PEUEBOTO BBICKA3bIBAHUS
HEO0OXOMMO HCIIONBh30BaTh OMOpHBIE cioBa W kKiume. Ocoboe BHUMaHUE CIEIyeT
YACTUTh OOYYCHHIO CTPYKTYPHPOBAHHIO MaTepuaia: COCTABICHWE PUCYHOUYHBIX U
BepOaJbHBIX  CXEM, COCTaBjeHHWE TaOJIMIl, COCTaBJieHUE KJIacCU(PUKAIUU C
0003HaYEHHBIMU OCHOBAHHUSAMH IS KJIacCU(PHUKAIMKA M HAMOTHEHUE WX MPUMEpPaMU H

APp.-

[IpumepHast TemaTuyecKasi U TEPMUHOJIOTUYECKas JIeKCuKa cooTBeTcTBYeT DOII
000.

Jns oOyuaromuxcsi ¢ 3IIP cyniecTBEHHBIMHU SIBISIIOTCS MPUEMBI pabOTHI C
JEKCUYECKUM MaTepuajgoM 1Mo mnpeaMmery. [lpoBonutca crneuuanbHas padoTa 1o
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTHHU.
N3y4yaemble TEpMHHBI BBOJSTCS Ha IMOJIMCEHCOPHOM OCHOBE, 0Os3aTeNbHA BU3YyalbHas
MOJIIEPIKKA, AITOPUTMBI paOOTHI C OMPEIEICHUEM, OMTOPHBIE CXEMBbI JIJIsl aKTyaIu3aliu
TEPMHHOJIOTUH.



Mecto yyeOHOro npeamera «XuMus» B y4eOHOM IJIaHe

B coorBerctBUM ¢ ®DenepalibHBIM TOCYAApCTBEHHBIM 0Opa30BaTEIbHBIM
CTaHJAapTOM OCHOBHOTO OOIIEro o0pa3oBaHus y4eOHBIM mpeaMeT «XUMHs» BXOJIUT B
npeaIMeTHYI0 00s1acTh «EcTecTBEeHHOHAYUYHbIE MPEIMEThI» U SBISETCS 005S3aTeNbHBIM
TUTSL U3YYEHHS.

Y4eOHpIM MJIaHOM Ha €€ u3ydeHue OTBeleHO 136 ydeOHBIX 4acoB — MO 2 4 B
HEeJemo B 8 1 9 Kilaccax COOTBETCTBEHHO.

Conepxkanre y4eOHOTO TpenMeTra «XUMHs», MpeacTaBieHHoe B DemepanpbHOU
paboueit mporpamme, cooTtBercTByeT @OI'OC OO0, pa3paboTtaHo ¢ ydeTOM
@denepanbHOl  OCHOBHOW  00Opa30BaTENbHOW  MPOTPaMMbl  OCHOBHOIO  OOIIETro
oOpazoBaHusi 1O Yy4yeOHOMY TMpeaMeTy «XUMHUS», COOTBEeTCTByeT DenepaibHON
aJanTAPOBAHHOW OCHOBHOW 00pa3oBaTeIbHOM MporpamMMe OCHOBHOIO — OOIIEro
00pa3oBaHus O0YJAIOLIUXCA C 3aACPIKKON TICUXUYECKOTO Pa3BUTHSL.



COHEPXAHUE YUEBHOI'O [TPEAMETA «XUMMWS»

COLEP)KAHUE OBYUYEHUMA B 8 KIIACCE

[lepBoHaYaTbHBIE XUMUYECKUE TIOHITHS

[Ipenmer xumuu. *Ponp Xumuum B KU3HU ueloBeka.* Terma U BellecTBa.
duznyeckre CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSIHHE BEIIECTB. *XUMHS B CUCTEME
Hayk.* Uwuctele BemectBa U cMmecu. CnocoObl pazaenenus cmeceil. [IpaBuna
0e301acHOro o0paleHus ¢ BeIeCTBaMHU U Ja0opaTopHbIM obopynoBaHueM. *IloHsaTue
0 METOJ[aX MO3HAHUS B XUMHH.™

ATOMBI U MOJICKYJIbI. XUMHUYECKHE DJICMECHTH. 3HAKU (CHMBOJIBI) XMMHYCCKHX
aneMeHToB. OTHOCHTENbHAS aTOMHasi Macca. [IpocTeie U ciokHbBIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. *3aKOoH
MOCTOSIHCTBA cocTaBa BemiecTB.* OTHOcUTENbHAsT MOJIEKYJsipHass Macca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCTUHEHUU.

duznueckre W XUMUYECKHE SIBIICHUA. XUMHUYecKas peakius. [lpusHaku
XUMHAYECKUX PEAKLIM. YPABHEHHUS] XUMUYECKUX PEAKUMNA. 3aKOH COXPAHECHMS MaCChl
BemecTB. Kmaccudukanus XUMUYECKHX peakiui  (COCOUHEHUs, Pa3jIoKCHUs,
3aMelIeHus, 0OMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMu
paboTel B J1abopaTtopuu M MpuEMamMu OOpaIleHHs] ¢ J1abopaTOPHBIM 00O0PYIOBAHHEM;
M3YYCHHE U OINHCaHuEe (PU3NYECKUX CBOMCTB OOpa3IOB HEOPTraHWMYECKUX BEIIECTB;
HaOmoieHne pu3nyeckux (TJIaBICHUE BOCKA, TASTHUE JIb/Ia, PACTUPAHKUE caxapa B CTYIIKE,
KHUIICHUE ¥ KOHJIEHCAIIHS BOJbI) M XMMHYECKHX (TOPEHUE CBEUH, MPOKATMBAHUE MEIHON
MPOBOJIOKH, B3aUMOJCUCTBUE Meja C KUCIOTOM) SIBJICHWUW, HAONIOJCHUE U OMHCaHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuil (pa3iokKeHHWe caxapa, B3auMOJCHCTBHE
CEpHOM KHUCJIOTHI C XJOpUIOM Oapusi, pasnoxkenue ruapokcuaa meau (II) npm
HarpeBaHWH, B3aUMOJICHCTBHUE Kene3a ¢ pacTBopoM comu meau (II));u3ydenne cnocobos
paszneneHus cMecel (C MoMOIIbI0 MaruuTa, GUIbTPOBAHKE, BHITIAPUBAHKE, TUCTHILISAINS,
xpomatorpadusi), TpoOBEACHUE OYMCTKA TOBAPEHHOW COJIM; HAOIIOJEHUE W OMHCAHUE
pe3yabTaTOB TPOBEICHUS OIbITA, HWUIIOCTPUPYIOIMIETO 3aKOH COXPAaHEHHSI MAacChl;
CO3JIaHNE MOJIeTIe MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Baxueiimue npeacTaBuTeNIM HEOPraHUYECKUX BEIECTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT U MPOCTOE
BemecTBo. Haxoxaenne Kuciopoa B mpupoze, pu3ndeckne 1 XMMUIECKUE CBOMCTBRA.
Peakiuu ropeHusi MPOCTHIX U CIOKHBIX BemecTB. CIOCOOBI MOYYSHHST KUCIOPOaa B
nabopatopun *u npoMmeIuieHHOCTH.* [Ipumenenne kucnopona. [lonstue 00 oxcumax.
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KpyroBoport kuciopoaa B mpupoze. *O30H — amuioTporHasi MoaudUKaIus KUCIopoa.

TemnoBoi 3pPexT XuMHUYECKON peakiiui, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHE peaKIUH. TOIMIMBO: yrojib U METaH. 3arpsi3HEHHUE BO3/lyXa, YCUIICHHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CI0s.™

Bonmopon — anmeMeHT M mpocToe BemecTBo. HaxoxeHne Bomopona B IPUPOJE,
(bU3UYecCKre M XUMUYECKHUE CBOMCTBA (Ha MPUMEpE B3aUMOJCHCTBUS C HEMETAIUIAMU U
OKCHJAMHU METaJUIOB), IPUMEHEHHUE, *CrocoObl monydeHus.™ [loHsTHE O KUCIOTax U
COJISIX.

KomuuectBo BemectBa. Monbs. Monsiprass macca. 3akoH ABoraapo. MoJsipHbIi
00BEM razoB. PacueTsl mo xumudeckoit hopmyse. PacueTsl MaccoBOM 10U XMMHUYECKOTO
AJIEMEHTAa B COCIMHEHUH, KOJMYECTBA BEILECTBA, MOJISIPHON MaccChl, MOJISIPHOTO 00BbeMa
ra3oB. PacuéTbl Mo XMMUYECKUM YPaBHEHUSIM.

*®dusnueckue cBoicTBa BojbL.* Boma. Ee cocras, ctpoenue u mosiekyinbl. *Boaa
Kak pactBoputenib.* PacTtBopbl. *IIoHSATHE O HACHIEHHBIX W HEHACHIIIEHHBIX
pactBopax. IloHsiThe pacTBOpMMOCTH BelIeCTB B Boje.* Pacuer maccoBoil moiu
BEIllECTBA B pacTBope (MPOILIEHTHAsl KOHIEHTpaimwus). MaccoBas J0jsi BellecTBa B
pacTBope. *XHUMHUYECKHE CBOMCTBA BOJBI (Pa3liOKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblus, okcuaoMm cepbl (IV) peakuuu ¢ MmeTamiamMu, KUCIOTHBIMA U OCHOBHBIMU
okcusamu). [lonsitue 06 ocHoBaHusX. Pojib pacTBOPOB B IPUPO/IE U B KU3HU YEJIOBEKA.
Kpyrosopor Boasl B mpupoze.* 3arps3HeHue NpUPOAHBIX BOA. OXpaHa U OYHMCTKA
MIPUPOJIHBIX BOJI.

Baxueiimme  KJacChl ~ HEOPraHUYECKUX  COCAUHECHUH. Knaccudukanus
HEOpraHu4yeckux coeauHeHud. OKCUIBI: COCTaB, Kilaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(poTepHbIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuaa azora (l1)), nomenknarypa.* *IlonmyyeHne* u XUMHUECKHE CBOWCTBA OKCHIOB
(B3aumojieiicTBue C BOAOW, Kucioramu, menodamu). OcHoBanus. Krnaccudukarms
OCHOBaHMW: IIEIOYM W HEPACTBOPUMBIE OCHOBaHUA. HoOMEHKIaTypa OCHOBaHUM.
duznyeckue M XHMHYECKHUE CBOMCTBA OCHOBAaHWM (B3aMMOJCHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMu, cojisiMu). *Tlomydyenne ocHOBaHUM. ™

Kucnotsr: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3ndecKkne U XUMUIECKUE
CBONMCTBa (B3aMMOJICHCTBUE C METa/NIaMH, OCHOBHBIMHU OKCHUJAMHU, OCHOBAHUSIMH,
COJIIMHM, Ha TIPUMEPE COJSHOM M CEpPHOM KHCIOT), *crmocoObl mosydeHus.* Psn
aktuBHoctn MetaioB H. H. bekeroBa. Conm (cpegHue): HOMEHKIATypa COJICH,
*CrocoObl MOTYYEHUs ™, B3aUMOJICHCTBHUE COJICH C MeTajlaMHu, KUCIOTaMHu, IeJI0uYaMu
Y COJISIMU, IPUMEHEHUE.

[Tousitie 00 aM(OTEpHBIX TUAPOKCUAAX (HAa MPUMEPE HUHKA M *aTIOMUHHUS™):
*XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHUE C KUCIOTAMU U LIEJI0UYaMU, PA3JIOKEHUE NPH
HarpeBaHWM) U MOJTy4YeHHUE.™

['eneTnueckas CBA3b MCIKOY Kj1acCaMH HCOPIraHN4YCCKUX COGI[HHGHHfl.
10



['eneTnueckue psapl.

XHUMUYECKHUI IKCIIEPUMEHT: KAUECTBEHHOE ONPEAECICHUE COAECPIKAHUS KHCIOPOa
B BO3/yX€; MOJyUYECHHUE U U3yUYCHHUE CBOMCTB KUCIOPO/a; HAOMIOACHUE B3aUMOICUCTBUS
BEIIECTB C KUCJIOPOJIOM U yCIIOBUS BO3HUKHOBEHUS U MIPEKpalleHus TopeHus (moxapa);
O3HaKOMJIEHHE ¢ 00pa3llaMHi OKCHUJOB U ONKMCAHHE UX CBOWCTB; MOJIYYCHUE U U3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue); HabmtoieHne o0pa3lloB BEIIECTB KOJIMYECTBOM | MOJIb;
HCCIIEIOBaHHE OCOOCHHOCTEM pPacTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPHUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOW MACCOBOM JOJEH PaCTBOPEHHOIO
BEIIECTBA; B3aUMOJIEUCTBUE BOJbI C METAIaMU (HaTpUeM U KajibIMeM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICOMATEPHUAIIOB); OIPEJCICHUE PACTBOPOB KHUCJIOT M HIEIOYEH C
NOMOUIbI0 HMHJIMKATOPOB; MCCIEAOBaHUWE O0Opa3lloB HEOPraHMYECKUX BEIIECTB
pPa3IMYHBIX KJIACCOB; HAOMIOAECHUE HM3MEHEHUS OKPACKM HHAMKATOPOB B PacTBOpax
KHUCJIOT U IeNIoveil; u3yuenue B3aumojaeiicteus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCJIOTBI, KUCIIOT C METAJJIaMU, PEaKIUil HeUTpaIu3aluru; MOJIy4eHHEe HEPACTBOPHUMBIX
OCHOBAaHM, BBITECHEHHE OJHOTO METajyla JIPYrdM W3 pacTBOpa COJIA; pEUICHUE
AKCIEPUMEHTANIbHBIX 33/lad 10 TeMe «BakHelmume Kiacchl HEOPraHUYECKUX
COCIVHEHUI.

[Tepronnueckuii 3akoH u llepuoauueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MenpneneeBa. CtpoeHue aToMOB. XUMUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKIINH.

[lepBbie MOMBITKK KJIacCU(PUKAIIMN XUMUUECKUX dJIeMEHTOB. [ToHsATHE O Tpymmax
CXOJHBIX DJJEMEHTOB (IEJIOYHBIE U IIEIIOYHO3EMENbHBIE METaJUIbl, TaJIOTEHBI,
WHEpPTHBIC Ta3bl). *DIEeMEHTHhI, KOTOpble o00pa3yloT aM(@OTepHbIE OKCUIBI U
TUAPOKCUIBL. *

Ilepuonnueckuit 3akoH. Ilepuomnueckas cucremMa XUMHYECKHX DJIEMEHTOB
1. 1. Menneneesa. KopoTkoneprnoanas 51 * IIMHHONIEpUOAHAS ™ (bopmbI
[Tepuomnueckon cucreMbl xumMudeckux dsyeMeHToB . M. Menneneesa. Ilepuonbr u
rpynnbl. OU3MYECKUN CMBICT MNOPSAKOBOTO HOMEpPA, HOMEPOB IMEPHOAA W TPYIIIIbI
AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX simep. *M3oronbl.* DnektpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XMMHUECKUX JIeMEHTOB lleproaudeckoit
cucrembl J[. 1. MenneneeBa. XapakTepUCTHKa XUMHUYECKOrO »JJIEMEHTa IO €ro
noJioxkeHuto B [lepuoanueckoii cucreme 1. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB MaJIbIX MEPUOJIOB U TJIABHBIX
NOATPYII, B 3aBUCMMOCTH OT aTOMHOTO (MOPSIKOBOro) HoMepa 3HadYeHHE
[Tepponnueckoro 3akoHa u IleproanYEecKON CHCTEMBI XMMUYECKHUX JJIEMEHTOB IS
pa3BuTHs HayKu U npakTuku. /1. 1. MeHnaeneeB — yu€Hbli U IpaKJaHUH. ™

Xumuyeckass cBsi3b. KoBaneHTHas (moJjsipHas U HENOJSPHAs)  CBS3b.
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*DNEeKTPOOTPUIIATELHOCTh ATOMOB XMMHUYECKUX A1€MEHTOB.™ OHHAsI CBA3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakuuu. [Iporeccsl
OKHCIICHHS U1 BOCCTAHOBJICHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.

XUMHUYECKUI OSKCHEPUMEHT: H3yueHHe oOpaslloB BELIECTB METAIOB H
HEMETAJJIOB; B3aUMOJICUCTBUE THAPOKCHIA IIMHKA C PACTBOPAMU KHUCJIOT U IIEIOYEH;
MIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHus, COSTUHEHHUS ).

MeXnpeIMETHBIC CBSI3U

Peanm3amnuss MeEXIpeIMETHBIX CBS3CH MpH H3YYCHHH XHUMHH B 8§ Kiacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMA,
TaK W TIOHATHH, SBJSIOMIAXCS CHCTEMHBIMH JIUIS OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OOmme ecTeCTBEeHHO-HAyYHBIE TOHATHS: HAy4YHBIA (HaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIN3, CUHTE3, KiacCuUKals, IEPUOANIHOCTD, HAOIIOICHUE, YKCTICPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHHE.

®duzrka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUN 3apsij, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (pM3WdYecKue BETWYUHBI, SAUHUIIEI U3MEPCHHUS,
KOCMOC, TUTaHETHI, 3BE371b1, CoHIIE.

buonorus: dporocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaAIbl, TOPHBIE MOPOIbI, MOJIE3HBIE
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.
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COILEPKAHUE OBYUYEHMUA B 9 KIIACCE

BemiecTBo u XuMuyeckasi peakius

[lepmomnueckuii 3akoH. Ilepuogmyeckass cuUCTEMAa XHWMHYECKHX HJIEMEHTOB
. . MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIUS, KAJbIUI U UX COCAUHECHHUM B
COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB B [leproanueckoil CUCTEME U CTPOCHHEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUYECKON CBA3U. THUIBI KPUCTAUIMYECKUX
pEemETOK, *3aBUCUMOCTH CBOMCTB BEIIECTBA OT TUIA KPUCTAILIMYECKON pEeIETKU U BUJIa
XUMUYECKOM CBSI3HU.*

Krnaccudukaiuys 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapoaHas U
TpUBHAJIbHAs1). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K PA3JIMUHBIM KJlaccam
HEOPraHMYE€CKUX COCIUHEHUM, TCHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanms XuMUUeCKUX peakiuil Mo pa3IMuyHbIM MpHU3HAKaM (110 YUCITY U
COCTaBY YYacCTBYIOIIUX B PEAKIUHU BELIECTB, MO TEIJIOBOMY 3(DPeKTy, M0 U3MEHEHUIO
CTENEHEH OKHUCJICHUS XHUMHYECKUX DOJIEMEHTOB, *1N0 0OpaTUMOCTH, MO YYaCTHIO
KaranuzaTopa).* DK30- U DHJIOTEPMHUYECKHE peakiuu. *TepMOXUMHUYECKUe
ypaBHEHUS. ™

*TloHsiTHE O CKOpOCTH XHMMHuYecKol peakuuu. [lonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKUX peakuusx. [[oHSATHE O TOMOT€HHBIX U TeTePOTCHHBIX
peakuusx. [loHsaTHE 0 XMMHYECKOM paBHOBECHH. CMENIEHUE XUMUYECKOTO PABHOBECHS.
@DaKkTOpPhbI, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEAKIINHU U TMOJOXKECHUE XUMHUYECKOTO
paBHOBeCHA. ™

OKUCANTENBbHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBlieHUEe YPaBHEHUIN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUI C UCIIOJIb30BAHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopus 3IEKTPOIUTUYECKOW NHCCOLMALMU. DIEKTPOJIUTHYECKAS AUCCOLUALINS.
OJIEKTPOJUTHI U HEINEKTPOJUTHl. KaTHOHBI, aHMOHBL. *MexaHu3M JUCCOIUAIINU
BEIIECTB C Pa3IMYHBIMU BUJAMH XUMHUYECKOW cBsi3u. lloHsATHE O cCTeneHu
mucconuanyu.* CHIbHbBIE U CJTa0ble DJIEKTPOJIUTHI.

Peaknimn moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa 10
KoHUA. [lomHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakuuid. XUMUYECKUE CBOKMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBETE WPEACTABICHUNA OO0 3JICKTPOIUTUYECKON
nucconmanuu. Cpena pactBopa. KadecTBeHHBIE peaklMM HA KATUOHBI W AHUOHBI:
XJopua-, OpoMua-, HOAUA-, CyiabdaT-, kKapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI
TUAPOKCUJI-MOHBI; KaTHOHBI aMMOHMS, MarHusi, KajiblUs, adlOMUHUS, xene3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOpAX.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPHUCTANIMUYECKUX
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pPEmETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB M HEMETa/uioB (rpadura U aimMasa),
CIIOKHBIX BENIECTB (XJIOpUJa HATpPHUs); MCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH
XAMHYECKOW pEaKIuh OT BO3JICHCTBHS pa3iMyHBIX (aKTOPOB; HCCIICIOBAHUE
AIIEKTPOITPOBOTHOCTH PAaCTBOPOB BEIIECTB, MPOIecca AUCCOIMAIIUN KUCIIOT, IIeI04Yel 1
cojeii  (BO3MOXKHO  HCIIOJIb30BAaHHE  BHJICOMATEPUATOB); IMPOBEIECHUE  OIBITOB,
WUTIOCTPUPYIOLIUX TPU3HAKU MPOTEKAHMS pPEaKIUid HOHHOTO oOMeHa (0Opa3oBaHUE
ocajika, BBIICICHHUE Ta3a, 00pa30BaHHWE BOJBI); OIMBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peaknuii  (TOpPEHHE, PEaKIUu  Pas3IoKCHHS,
COCITUHEHMS); paclio3HaBaHWE HEOPTaHMYECKHX BEIIECTB C IMOMOIIBI0 KadyeCTBEHHBIX
peaxIuii Ha HOHBI; PEIICHUE SKCTIEPUMEHTABHBIX 33]1ad.

HewMmeranibsl 1 ux coequHeHus

OO6mast  xapakTepucTUka TaloreHoB. (OCOOEGHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIE CTENeHU OKHcieHud. CTpoeHne W (U3MYECKHE CBOMCTBA IMPOCTBIX
BEILIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHUMeEpe XJopa (B3auMOJEHCTBUE C
MeTaljlaMi, HEeMeTallaMd —  BOJAOPOJOM U  KHUCIOPOAOM, *mieroyamu™).
Xnoposogopo. CossiHas KMUCIIOTa, XUMUYECKHE CBOMCTBA, *NOMydeHne™, IpUMeHEHHeE.
*JleficTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHM3M 4YesloBeKa.* BakHelme XJopuabl U
UX HaXO0XKJIEHHE B MPUPO/IE.

OO6mast xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTEepHbIE CTENIEHU OKUCICHUS.

Crpoenre W (pu3MUECKHE CBOMCTBAa MPOCTHIX BEIIECTB — KUCJIOPOJA U CEpHI.
AnnoTponHble MOAM(DHUKALMU KHUCIOpOAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3aumogeiicTBue *c HemeTaulaMu™ — BOJOPOJOM M KHCJIOPOJOM, METaJlIaMH,
**KOHIICHTPUPOBAHHBIMU a30THOM M cepHOM Kkucioramu).* CepoBOAOpPOI: CTPOCHHE,
¢usznueckue U XMMHUYECKUE CBOMCTBA (KMCIOTHBIE M BOCCTAaHOBHUTEJIbHBIE CBOMCTBA).
Oxcuabl cepbl Kak MPEACTABUTEIN KUCIOTHBIX OKCUAOB. CepHas kucioTa: Gu3nvecKue
U XUMHUYecKue cBoMcTBa (0o0mue u crneuuduyeckue). Conu CepHOM KHUCIOTHI,
KaueCTBEHHas peakiys Ha cynbdaTr-uoH. CepHucras KucioTa. *XMMHUYECKHE PEaKlnH,
JeXalue B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs] CEepHOW KHCIOTHL ™
Haxoxnenue cepol u €€ coequuenuid B npupoae. [IpuMenenne cepol 1 €€ COeIMHEHNM B
ObITYy W B TMPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHE OKpPYKAIOIIEH Cpesbl
COETMHEHUSIMH Cephl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparnieHus. *

OOmast xapakrtepucTuka siemMeHToB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aToMoB a3oTa U (ocdopa, xapakTepHble CTEIIEHU OKUCICHUSI.

A30T, pacmpoCTpaHeHHWe B Mpupoje, (U3NUECKHE W XUMUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METAJUIaMd M HEMETauUIaMH - KHCJIOpPOJAOM M BOJOPOAOM).

Kpyrosopor azora B mpupome. AMMuak: (U3NYECKHE U XUMHUYECKHE CBOMCTBA
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(oKkHCcneHne, OCHOBHBIE CBOMCTBA BOJHOIO pacTBOpa), *ModydeHHe™ U MpUMEHEHHE.
Conum amMMoOHUS: cOCTaB, (U3MYECKHME UM XUMHUYECKHE CBOWCTBA (pa3yioxKeHUeE,
B3aMMOJICUCTBHE CO MIeioYaMu), NpuMeHeHue. KadecTBeHHass peakiuss Ha HOHBI
aMMOHUS. A30THas KHUCiOTa, €€ (U3MYEeCKHe W XHMMHYECKHEe CBOicTBa (oOlue u
cnenuduueckue), *momydenue.* Hwutparel (pasioxeHue). A30TUCTas KHUCIOTA.
Hcnonp30BaHne HUTPATOB W COJIEH aMMOHHSI B KaueCTBE MHUHEPATIBHBIX yIOOpEHUIA.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEeH Cpelbl COSAMHEHUSMU a30Ta (KUCIOTHBIC
JOXH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).*

docdop, *ammorpornHsie Moaudukanuu docdopa,* Puznueckue U1 XUMHUECCKUE
CBOMCTBa (B3aUMOJCUCTBUE C MeETAJJIaMU, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMHU
a30THOM W cepHoil kuciotamu).* Okcupa docdhopa (V), oprodochopHas KHCIOTA:
¢u3nyeckue M XUMUYECKHE CBOMCTBA, *mnonydenue.* *[loHsTne O MHHEpaIbHBIX
yaoOpenusix: HuTpathl U docdarsl. [ToHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOmias
xapakTepucTuka 31eMeHToB [VA-rpymmbel. OcoO€HHOCTH CTPOEHUsI aTOMOB yriiepoja 1
KpeMHHs. BaneHTHOCTh M XapaKTepHbIE CTENEHUW OKHCIIEHHS aTOMOB YIJepoAa M
KpeMHHUs. PacipocTpaneHnue yriieposia B IpUPOJIE, XapaKTEPHBIE CTENIEHU OKUCIICHHUSL.

VYrnepon, amwtoTponHblie Moaudukanuu (rpadur, anmaz), GuUUYECKUE WU
XUMHUYECKHE CBOMCTBAa IMPOCTBIX BEIIECTB (B3aUMOJCICTBHE C  MeTalaMH,
HEMeTaJllaMH, *KOHICHTPUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
Kpyrosopot yrnepoaa B npupoge. Okcuabl yriepona, ux (puandeckue U XUMHUYECKUE
CBOWCTBa, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  YEJIOBEKA.
*Jkojoruueckue MpoOJIeMbl, CBsizaHHbIE ¢ okcugoMm yriepona(lV); rumoresa
rJI00aJIbHOTO TOTEIJICHUSI KJIMMaTa; MapHUKOBBIN A dexT.* YronpHas kuciota u e
comv, WX (U3MYecKne W XHUMHUYECKHE CBOWCTBa, *MOJydeHHUE U MpPUMEHEHue.™*
KauectBenHnas peakius Ha kapOoHaT-uoHbL. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEJIULMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

OOmue mpencraBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHHSI OPraHUYECKHX
COCIMHEHMI yriiepojaa (Ha mpuUMepe METaHa, dTUJIEHA, ATaHOJa, YKCYCHOM KHCIOTHI.
*NUx coctaB W xumudeckoe crtpoeHue. Kiaccudpuxanus opraHM4ecKUx BeHiecTs.™
[TonsiTe 0 OMONOTMUECKH BAXKHBIX BEIECTBAaX: JKUpPax, OeNKax, yrieBojax — M HUX
pOJIM B JKM3HU 4YeJOBeKa. *MarepuanabHOE €JUHCTBO OPraHUYECKUX U HEOPraHUYECKHUX
COEINHEHNI. *

Kpemnuii, ero ¢usmyeckue W XHMHYCCKHE CBOWCTBA (Ha IIpUMeEpe
B3aUMOJICUCTBUSl C MeETa/llaMU M HEMeTaulaMH), *moiydeHue® © NpUMEHEHHE.
*CoenuHenus kpeMHus B npupoje. O0mue npencrasienus 06 oxkcuae kpemuusa(IV) u
KpeMHUeBOU kucioTe. CUIHMKaThI, PU3NYECKUe U XUMUUYECKHE CBOMCTBA, MOTYyYEHUE U
NpUMEHEHUE B  OBITYy, MPOMBILJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOUTENBHON W JAp.). BaxHeillune cTpoUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,

LEMEHT, O€eTOH, xese300eToH. [Ipobrembl 0€30macHOr0 UCHOIB30BAHUS CTPOUTEIBHBIX
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MaTEpUajIOB B MOBCEAHEBHOMN KU3HU. *

XUMHUYECKUN DKCIEPUMEHT: HU3ydeHUE 00pa3lloB HEOPTraHUYECKHX BEIIECTB,
CBOWCTB COJIIHOW KHUCJOTBI; ITPOBEICHUE KAYECTBEHHBIX PEAKLIHMN HA XJIOPUI-UOHBI U
HAOJIIO/ICHUE TPU3HAKOB HUX TMPOTEKAHMS; OIbITHI, OTpaxkawliue (Quznyeckue u
XUMUYECKHE CBOWCTBA TaJOr€HOB W MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpPHUAJIOB); O3HaKOMJIEHHE C oOpasmamMu  XJOpHAOB  (TaJOTCHUIOB);
O3HaKOMJIeHHE ¢ oOpaslaMu cepbl U €€ COECIWHEHUSMHU (BO3MOXHO HCIOJB30BaHUE
BUJICOMATEepHUANOB); HaOIOJeHUE TMpoliecca OOYIIMBaHHS caxapa TMOJ JeHCTBUEM
KOHILIEHTPUPOBAHHOM CEPHOM KUCIOTHI; N3yYEeHUE XUMUYECKUX CBOMCTB pa30aBIEHHOU
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM peakiuu Ha CyIb(}aT-uoH U HAOII0ACHUE
MpU3HaKa e€ MPOTEeKaHUs; O3HAKOMJIEHUE ¢ (PU3NYECKUMU CBOMCTBaMH a30Ta, hocdopa
Y UX COEIMHEHMI (BO3MOKHO HUCIIOJIB30BAHUE BUIEOMATEPUAIIOB), 00pa3aMu a30THBIX
1 GpochopHBIX YIOOpEHUI; TOJIydYeHHEe aMMHaKa U U3yUYE€HHUE €ro CBOUCTB; MPOBEACHUE
KaueCTBEHHBIX pEaKkIuii Ha MOH aMMOHHS M (Gochar-uoH U U3y4eHUE MPU3HAKOB HX
IIPOTEKAHUS, B3aWMOJECUCTBHE KOHLUEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEABIO
(BO3MOXHO HCIIOJIB30BAaHUE BUACOMATEPUATIOB); U3YUCHUE MOJIeNICH KPUCTATUTMUECKUX
peméTok anMasa, rpaduTa; O3HAKOMJIEHHWE C MPOIECCOM aJCcOpOIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM VyIJIEM H YCTPOMCTBOM NPOTHBOras3a; IOJyYEHHUE
YIJIEKUCIIOrO ra3a U MU3y4YeHHE €ro CBOWCTB; MPOBEJICHWE KAUECTBEHHBIX PEAKUUN Ha
KapOOHaT- ¥ CUJIMKAT-WUOHBI M U3yYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEHUE C
MPOJYKIHEN CUIIMKATHOW MPOMBILIIEHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX 3a]a4 110
teme «BaxHeiume HeMeTauIbl U UX COSTUHEHUS».

Meramibl 1 UX COEIUHEHUS

OO6mras xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
UX  noyioxkeHuss B llepuoauyeckold — cUCTEME  XMMHUYECKUX  DJIEMEHTOB
. . MenneneeBa u ctpoeHusa atoMoB. CTpoeHue MeTtamuioB. Mertajuindeckas CBsi3b U
METAJUIMYECKAS] KPUCTALNINYECKAsT PEIIETKA. DJIEKTPOXUMHUYECKUU P HaNpsHKEHUN
MeTajuioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, BOJIOH, KucToTaMu). *O01mue cnocoObl mojydeHus: MmetaiioB. [lonsTue
0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIiiaBsl (CTalb,
YyTyH, JIOPATIOMUHIN, OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH . *

[Ilenounsie Merayuipl: mnojoxkeHue B l[lepuoanyeckon cucremMe XUMHYECKUX
anemenToB J[. WM. MengeneeBa; crpoeHue aromoB.  HaxoxxaeHue B Ipupoze.
dusznyeckue W XUMHUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kaius). OKCUibl U
TUAPOKCUBI HATpUS U Kanus. [[puMeHeHre MEea0uYHbIX METAJIOB U UX COCIMHEHUIA.

[Ilenouyno3emenbHbIE METaJIIbI MarHum u KaJIbLIHN: MIOJIOKEHUE
B [lepnonnueckon cucreme xumuueckux anemeHToB . 1. MenneneeBa; crpoenue ux

ATOMOB, HaxO0XIACHUC B IPUPOAC. duznyeckue U XMMHUUYECKHE CBOMCTBA MarHus M
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Kaublusl. BaxkHelue coequHeHus! Kanblus (OKCUI, THAPOKCH, coiu). *JKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUs. ™

AmoMuHMI: ToNiokeHre B [lepuonnyeckod cucreMe XUMHUYECKUX AIIEMEHTOB
JI. 1. MeHnneneeBa; CTpOGHHME aroMma; HaxoXieHHWe B mpupoae. Duszmueckue u
XUMHUYECKHE CBONCTBA alOMHHMS. AMQOTEpHBIE CBOWCTBA OKCHIAa M TUAPOKCUIA
AIFOMUHUS.

Keneszo: mnonoxenue B Ilepmognyeckonl CHCTEME XUMHYECKUX JJIEMEHTOB
. 1. MenneneeBa; CTpoe€HHE aroMa; HAxXOXIECHHWE B npupone. Pusndeckue u
XMMHUYECKUE CBOMCTBA jKelle3a (B3auMOICHCTBUE C METAJIIaMU, KUCIIOTaMU U COJISIMH).
Oxcunpl, tuapokcuasl u conu xkenesa(ll) u xenmesza(Ill): cocraB, cBoiicTBa u
*nosydyenue.®

XUMHYECKUI 3KCIEPUMEHT: O3HAKOMIIEHHE ¢ 00Opa3liaMHM METajuIOB U CIUIABOB,
UX (PU3NYECKUMHU CBOMCTBAMU; U3YUYEHHE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOKHO
HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOICUCTBHS OKCUA KAJIBLIUS U
HaTpUsi C BOJOM (BO3MOYKHO HCIIOJIb30BAHHE BHJIEOMATEpPUANIOB); HCCIEIOBAHUE
CBOMCTB JKECTKOM BOJABI; IpolLiecca TOPEHMsI JKejle3a B KHUCIOpOoAe (BO3MOXHO
UCII0JIb30BAHUE BUIEOMATEPHUAIIOB); IPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIUi Ha
MOHBI (MarHusi, Kajblus, amomMuHus, uHka, xenesa(ll) u xemeza(lll), memu(Il));
Ha0JII0ICHUE U OMHMCAHKE MPOLIECCOB OKPAIIMBAHUS IJIAMEHM MOHAMH HATpPHs, KU U
KaJIbLIMsI (BO3MOKHO HCIOJIb30BAHME BHJIEOMATEPHANIOB); UCCIEIOBaHNE aM(DOTEPHBIX
CBOMCTB TMAPOKCHJIA ATIOMUHMS M THUIPOKCUAA LIMHKA; PEIICHUE SKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BaxkHeinme MeTamibl 1 UX COSIUHCHUSY .

XUMHS ¥ OKpyXKarowias cpeaa

*HoBble MaTepuanbl M TEXHOJOTHMHU. BemiecTBa M Marepualibl B MOBCEIHEBHOMN
KA3HU YesioBeka. XUMHS U 340poBbe. be3omacHoe HCHoJIb30BaHUE BELIECTB U
XUMUYECKUX peakuuii B ObiTy. [lepBas moMomp nOpu XUMHUYECKHX OXKOrax
1 oTpaBiieHUusAX. OCHOBBI KOJOTUYECKON TPAMOTHOCTH. ™

*Xumuyeckoe 3arps3HEHHE OKpY’Kawllel cpeabl (MpeaesibHas AOMyCTUMAas
koHuentpaius BemectB — [1JIK). Ponb xumuu B pemeHnn SK0I0THYECKUX mpooiaem.™

*TIpupoaHble HUCTOYHHKH YTIEBOJAOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HEPTH),
MIPOIYKTHI X TIEPEPAOOTKU, UX POJIb B OBITY U IPOMBITIUICHHOCTH. *

XUMHYECKUI HKCIIEPUMEHT: M3yueHHE O00pa3I0B MaTepUaOB (CTEKJIO, CILJIABBI
METaJUIOB, MOJIMMEPHBIE MaTEepHUAaIIbI).™

MexnpeaMeTHbIe CBS3U
Peanuzanuss MeXNpeaMETHBIX CBA3€H NpH H3YyYEHUH XHMHUM B 9 Kiacce
OCYILECTBIISIETCS. Yepe3 HMCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHM,

TaK H HOH?ITI/Iﬁ, SABJIIAIONIUXCA CUCTCMHBIMU IJISI OTACJIBHBIX IMPCAMCTOB CCTCCTBCHHO-
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HAYYHOTO IHMKJIA.

OO1mMe ecTeCTBEHHO-HAy4YHbIE TMOHSATHA: HAy4HbIM (PakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CUHTE3, KilaccuuKaius, NepruoIMyHOCTh, HAOJII0IeHUE, SKCTIEPUMEHT,
MOJIETMPOBaHUE, U3MEpPEHUE, MOJIENb, SIBJICHUE, MapHUKOBBIN 3(dekT, TexHoyorus,
MaTepUabl.

®dusuka: Matepus, aTOM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, HU30TOIBI,
PaZOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUUECKUI 3aps]l, MPOBOJHUKU, TOIYIIPOBOIHUKH,
IUDIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpUCTANIMYECKas peHETKa, CIUIaBbl, (U3HUYECKUE
BEJIMYMHBI, CAUHUIIBI H3MEPEHUs,, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Comnnre.

buonorus: ¢oTtocuHTe3, AbIXxaHue, Ouocdepa, IKOCUCTEMA, MHUHEpAIbHBIC
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOAbI, IMOJE3HBIC
MCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.
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I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA YYEBHOI'O [TPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIA

B nenom pesynbraThl ocBoeHust oOyuwatomumucs c¢ 3IIP ydyeGHOoro mpeamera
«XumMus» JODKHBI COBMANaTh € pesyiapraTamMu denepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosee 3HaUNMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE  pe3yNbTaThl OCBOGHHS IPOrpaMMbl  OCHOBHOIO  OOIIETro
oOpa3oBaHMsI JIOCTHTalOTCi B XoJ€ OOy4YeHHs XUMUU B €AMHCTBE Y4eOHOU H
BOCITUTATEIbHOM JAESATENBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCHUUCKUMU
COLIMOKYJBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TNPUHITHIMA B
oOlIecTBe MpaBWIAMM W HOPMaMU TMOBEIECHHUS U CIIOCOOCTBYIOT —Ipolleccam
CaMOIIO3HaHUS, CAMOPA3BUTHS U COLMAIIN3ALINN O0yYatOIIUXCSl.

JIn4HOCTHBIE pE3yNbTATHI OTpaXKaroT TOTOBHOCTh oOyuaromuxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW IMO3UTHUBHBIX LIECHHOCTHBIX OPHEHTALMI M pacIIMpEeHue
OIBITA ACATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAay4YHOMY HaCJEAHMIO, TOHUMAaHUS 3HAUYECHHS XHUMHYECKOM HAyKu B IKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTM BIAJETh JOCTOBEPHON HH(MOpManuen o
MIEPENOBBIX JIOCTMKEHUSAX M OTKPBITUSIX MHPOBOM M OTEYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HaHUAX 00 YCTpPOMCTBE MUpa U OOIIECTBA;

2) rpaxaaHCKOT0 BOCITUTAHUS:

NPEACTABICHUS] O COLMAJIBHBIX HOPMax MW MpaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM, Yy4eOHO-UCCIAEA0BATEIbCKOM, TBOPUECKON M APYIHMX BUAAX AESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIbHOCTH MPU BBHIMOTHEHUH YUEOHBIX,
IIO3HABATEJIbHBIX  3a/1a4, BBIIOJIHEHUM XUMHUYECKUX 3KCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHUIO U B3aHMOIIOMOIIM B IMpoLecce
TON y4uyeOHOW AESITEeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE M TOCTYIIKH
CBOMX TOBapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJEACTBUN MTOCTYIIKOB;

3) LEHHOCTH HAYYHOTO TTO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHU O BEIIECTBE M XUMHUYECKOH peaKiuH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABJISIOLINX OCHOBY
JUIsl TIOHMMAaHHS CYIIHOCTH HAyYHOM KapTUHBI MHpA, NPEJICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS IPUPOJIbI, B3aUMOCBA3SAX YEJIOBEKA C IPUPOJHOMN Cpesoil, O
POJIM XMMUU B TO3HAHWUU 3TUX 3aKOHOMEPHOCTEN;
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MO3HABATENbHBIX MOTHUBOB, HAMNPABJICHHBIX HA MOJIyYEHHWE HOBBIX 3HAHUHN MO
XUMUU, HEOOXOIUMBIX ISl O0BSICHEHUSI HAOII0JaeMBIX MIPOLIECCOB U SIBJICHUN;

MO3HABATENIbHON, MH(POPMAIIMOHHON M YUTATEIHCKOW KYJIBTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSTEILHON paboThl ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATY PO,
JTOCTYITHBIMHU TEXHUUYECKHUMH CPEICTBAMHA HH(POPMAITMOHHBIX TEXHOJIOTHI;

uHTepeca K OOyYeHHI0O UM TO3HAHHUIO, JI0003HATEIHHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIbCKON JACSTEILHOCTH, K
OCO3HAaHHOMY BbIOOpPY HAMPaBICHHOCTH U YPOBHSA 00YUYECHHUsI B TaTbHEHUIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBbSI:

OCO3HAHMS IEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIICHUSI K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3/I0POBBINA 00pa3 *KU3HU, OCO3HAHUS MMOCICACTBUI U HEMPUITHUS BPEIHBIX
NpUBbIUEK (YMOTpEOJIEHUS aNKOroysl, HAPKOTUKOB, KYpEHHs), HEO0OXOAMMOCTU
coOMIo/IeHUs MpaBuil 0€30MaCHOCTU MPHU OOpAIlEHUH ¢ XMMUYECKUMHU BEIECTBAMH B
OBITY U peabHOM )KU3HH;

5) TpyAOBOTO BOCIIUTAHMUS:

UHTEpeca K MPAKTHUECKOMY H3Y4YEHHMIO MpOoQeccuil U TpyAa pa3IudyHOIo poja,
YBaXXEHHE K TPYAYy U PE3yibTaTaM TPYIOBOU NESITEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUM M0 XMMHUH, OCO3HAHHOTO BhIOOpa MHAMBUIYaTbHON
TPAEKTOPUM MPOAOCHKEHUS 0Opa3oBaHMsI C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTH K XHWMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCHEIIHOM
NpO(ECCUOHAIBHON JIEATEIbHOCTH U Pa3BUTUS HEOOXOJIMMBIX YMEHHUH, TOTOBHOCTh
aJanTUPOBAThCS B MPOGECCUOHANIBHOU CPEJIE;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU 1L1€JIECOO0PA3HOTO OTHOIICHUS K MPHUPOJAE KAaK MCTOUYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYLIECTBOBaHMsI, IOHUMaHUS [IEHHOCTH 3/I0pOBOT0O U O€3011aCHOTO
oOpaza >KHM3HU, OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 3JI0pPOBbIO, OCO3HAHHUSI LIEHHOCTU COOJIIOACHMS MpaBuil 0€30MacHOTO
MOBEJEHUS MpU padOTe ¢ BEUIECTBAMU, a TAKXKE B CUTYalUsX, YTPOKAIOUIUX 3/I0POBbIO
W KU3HHU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHWSA, TOJydaeMble MPU HU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOIHOU CPENOM, MOBBIIIEHUS YPOBHS
HKOJOTUYECKON KYyJIBTYpPhl, OCO3HAHHUS TJOOAJBHOTO XapakKTepa OSKOJOTUYECKUX
po0JIeM U MyTel WX pelIeHuUs! TOCPEICTBOM METO/IOB XUMUU;

HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHUKAaTUBHON U COLMAIbHOW MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS 00pa30BaTEIbHOW MPOTpaMMBbl IO
XUMHH OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU ITO3HABATEIBHBIMU JEUCTBUSAMHU, B TOM
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qucIie:
1) 0a30BbIC JIOTHYCCKUE ICHCTBUS:
BBISIBIISITD IPUYMHBI U CJIEICTBUS MPOCTHIX XUMUYECKUX SIBICHHUI;
OCYUIECTBJISATh CPABHEHHE, KJIACCUDUKAIIMIO XUMUYECKUX BEIIECTB IO 3aJaHHBIM
OCHOBAHUSIM U KPUTEPHUSM JJI YKa3aHHBIX JJOTUUECKUX OIEpalnii;
CTPOUTH  JIOTUYECKOE  CYXKJIEHHE TIOCJ€  MIPEABAPUTEIBLHOIO  aHaIM3a,
BKJIIOYAIOIIEE YCTAHOBJICHUE TPUUYNHHO-CJICICTBEHHBIX CBA3EH
co3/aBaTh, MPUMEHSITh U TTPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJCIIA U CXEMBI
JUTS pelieHusl yueOHBIX U TO3HABATENbHBIX 33/1a4 ¢ TOMOIIBIO Me/1arora;
MPOTHO3UPOBATh BO3MOXKHOE PpAa3BUTHE XHMMHUYECKMX TIPOLIECCOB U  HX
MOCJIEACTBUS;
2) 0a30BBIC UCCIICIOBATEILCKUC ICHCTBHS:
C MOMOIIBIO Me1arora MPOBOAUTh XUMUYECKUM OMBIT, HECTOXKHBIM IKCIEPUMEHT,
JUIsl YCTAHOBJIEHUSI OCOOCHHOCTEW 00BEKTa M3YyUCHHUS, TPUIMHHO-CIIEJCTBEHHBIX CBS3EH
1 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;
C TIOMOIIBIO TEeAarora WM CaMOCTOSITENBHO (opMylIUpoBaTh OOOOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIbITA;
3) pabora ¢ uHpOpMaIHEH:
BBISIBIIATH JNePUIIMTHI MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX IJISI PEIICHHS
MOCTaBJICHHOM 3aJ1a4M;
npeoOpa3oBbIBaTh UHPOPMAIMIO U3 OJHOTO BUAA B APYrou (TabiauIly B TEKCT
¥ 1p.);
UCKAaTh WK OTOMpaTh MH(POPMALMIO WM JaHHBIE W3 UCTOYHHKOB C YYETOM
MPEIIOKCHHON y4eOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

OBnaseHue YHUBEPCATbHBIMU YI€OHBIMH KOMMYHHKATUBHBIMH JICHCTBUSMHU:

OpraHU30BBIBATh YUYEOHOE B3aMMOJICHCTBHUE B rpynie (ONpeaeisiTh OOIIHe MeH,
pacrpenensiTh poJik, T0rOBapUBATHCS APYT C IPYTOM U T. II.).

C MOMOIIBIO TI€Iarora Wik CaMOCTOSITEIbHO COCTABIISITh YCTHBIE U MTUCHbMEHHBIC
TEKCThl C HCHOJIb30BAHHEM WJUIFOCTPATUBHBIX MATEPUAIOB ISl BBICTYIUIEHUS MEPEN
ayAUTOPUEN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKaMU; pabOTaTh MHIUBHUAYAIbHO W B TPYIINE: HAXOIUTH OOIIee
pelieHre W paspemarh KOHQIMKTHI Ha OCHOBE COTJIaCOBaHMS MO3UIMA W ydeTa
HWHTEpEeCcOB; (OpMYJIUPOBATh, APTYMEHTUPOBATHh U OTCTAUBATH CBOC MHEHUE;

OIICHUBATh KAYECTBO CBOEr0 BKJaJa B OOUIUN MPOAYKT, IPUHUMATh U Pa3AeisiTh
OTBETCTBEHHOCTbH M MPOSIBIATh TOTOBHOCTH K ITPEOCTABIEHUIO OTYETA MIEPE]T TPYIIION.

OBnajieHNe YHUBEPCAIbHBIMU YU€OHBIMU PETYJISTUBHBIMU JI€UCTBUSIMU:

oOHapyxuBaTh # (POPMyIHpPOBATH Y4YEOHYIO MPOOJIEMY, ONPEACNsITh IIeIb
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y4eOHOH JeSTEIHHOCTH;

BJIAJCTh OCHOBAMHM CAMOKOHTPOJIA, CaMOOLICHKH, IPHUHATHS PELICHHA U
OCYILIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U IT03HABATEIbHOM 1E€ATEIbHOCTH;

COOTHOCUTh CBOM [JEHCTBHS C IIAHUPYEMBIMU pE3yJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEU JEATEIBHOCTH B IPOLECCE MOCTHKEHUS PEe3yJbTarad, OIPEIEIATh
CHOCOOBI ACMCTBUIA B paMKax MPeIIOKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSIOLIENCS CUTYalNE;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IIPEAJIAraTh IUIaH €€ U3MECHEHUS;

IPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IPHU PEIICHUU ydyeOHOU
3a/1a4u;

NOHUMATh MPUYUHBI, N0 KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMbIil pe3ynbTar
JEeSATENbHOCTH, ONPENENATh MO3UTHUBHBIE W3MEHEHUS W HalpaBlICHHs, TpeOyrolue
JanbHeuen padboTsl;

OCO3HAaHHO OTHOCHUTBCSA K APYIOMY YEJIOBEKY, EM0 MHEHHIO.

INPEAMETHDBIE PE3VJIBTATDI

B cocraBe npeamMeTHBIX pe3yIbTaTOB MO OCBOEHUIO 00513aTENBHOIO COAECpKaHMUs,
YCTaHOBJICHHOTO AaHHOW DenepaiibHOM paboueld MpOrpaMMoi, BBIIEISIOT: HAay4YHbIE
3HAHUS, YMEHHS W CHOCOObI JAeUCTBUH, cnenuduyeckue aias y4eOHOro mnpeamera
«Xumus», BUAbI AEATENBHOCTU MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUYHBIX YU€OHBIX U HOBBIX CUTYyaIUsX:

IIPEACTABICHHE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SBJIEHUN IPUPOJIBI,
MOHUMaHUuE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHMUYECKOW HayKd Kak oOJacTu
COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyJIbTypbl W TPaKTUYECKOU
JEeSTEIBHOCTH 4YEJOBEKa B YCIOBUSX COBPEMEHHOrO OOIIECTBa; MOHUMAaHUE MecTa
XUMUHU CPEJI JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM TMOHATUMHOIO aapaTta U CUMBOJIMYECKOTO SI3bIKA XUMUHU
JUISL COCTaBlIeHUs (POPMYJT HEOPTAaHUUYECKHUX BEIIECTB, YPABHEHUN XUMUYECKUX PEAKIUI
(c omopoit Ha anTOPUTM YYEOHBIX NEWUCTBHI), BIIAJICHUE OCHOBAMH XHUMHUYECKOUN
HoMeHkIaTypbl (IUPAC u TpuBHanbHOW) M yMEHHUE HUCIOJIL30BaTh €€ ISl PELICHUS
y4eOHO-T03HABATENbHBIX 33J]a4 C MOMOIIBI0 YYUTENS; YMEHUE HCIOJIb30BaTh MOJAEIU
Uisi OOBSACHEHUS CTPOEHUS AaTOMOB W MOJEKYJ IO aJIropuTMy C ONOpOM Ha
OnpeeIeHUS;

MPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C MOMOILIBIO YUUTEIS
MPUMEHATh CUCTEMY XHMHMUYECKHX 3HAHWM [JI YCTAHOBJICHHS B3aUMOCBSA3EH MEXIy
M3YYCHHBIM MATEpUAIOM W MpPH MOJYyYCHUM HOBBIX 3HAHWI, a TakKXKe B Ipolecce
BBITIOJIHEHHSI Y4YEOHBIX 3aJlaHuii W Tpu paboTe ¢ HCTOYHHKAMU XUMHUYECKON
uH(pOpMaINU, KOTOPAast BKJIIOYAET:

BAKHEUIINE XMMHUYECKHUE TMOHSATUSA: XUMHUYECKUU DSJIEMEHT, aTOM, MOJIEKyJa,
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BEIIECTBO, MPOCTOE U CJOKHOE BEIIECTBO, OJHOPOAHAs W HEOJHOPOAHAS CMECH,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJSipHAsE MAacChl, KOJUYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MOJIAPHBIA 00beM, OKCHJ, KUCJIOTa, OCHOBaHUE, CONb (CpemHss),
XUMUYECKash peaKlus, pPEaKIuu COCAUHEHUS, PEaKIUU Pa3JIOKECHUs, PEaKIUu
3aMeIEeHNs], peakiuu 0OMeHa, TeIIoBOM A (EeKT peaklnu, 3K30- U IHAOTCPMUUYECKUE
peaxiuu, pacTBOp, MaccoBasi JOJS XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MaccoBas
J07IS1 ¥ TIPOILICHTHAsl KOHIICHTPAIIHs BEIIECTBA B PACTBOPE, SJIPO aTOMa, AJIEKTPUUCCKHIT
CIION aTtoma, aTOMHas OpOWTallb, paguyC aTOMa, BAJICHTHOCTb, CTENEHb OKHCICHHUS,
XUMHUYECKasi CBS3b, AJIEKTPOOTPUIATEIIbHOCTD, MOJIIPHAS U HETMOJSpHAs KOBaJCHTHAas
CBS3b, MOHHAs CBS3b, METAJUIMUECKas CBSI3b, KPUCTAJUIMYECKAsl pelieTka (aToMHas,
WOHHAs, MeTa/sIn4yecKasi, MOJEKYJspHasi), WOH, KaTHOH, aHWOH, JJIEKTPOJIUT M HE
AIIEKTPOJIUT,  DIEKTPOJIUTHUECKAss JIUCCOIMALASA, PEaKIUd HOHHOTO OOMeEHa,
OKHCIIUTETHHO-BOCCTAHOBUTENBHBIE ~ PEAKIMH, OKHUCIWUTEIh W  BOCCTAaHOBHUTEIb,
OKHCJICHHE W BOCCTAaHOBIICHHUE, DJIEKTPOJN3, XMMHUYECKOE paBHOBecHE, OOpaTHUMbIC U
HEeOoOpaTUMbIE PEaKIUU, CKOPOCTh XUMHYECKOW pEaKIMH, KaTajlu3aTop, MPeaelbHO
nonycrumast konueHnTpauus (ITJIK), koppo3ust meTanios, CruiaBbl;

OCHOBOIIOJIArarole 3aKOHbl XUMHUU: 3aKOH COXpaHeHus1 Macchl, [lepuoanueckuii
3akoH /1. . MenneneeBa, 3aK0H IMOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XUMHUHU: aTOMHO-MOJICKYJISIpHAs TEOpHs, TEOPHUS DICKTPOIUTHUYECKOM
JAUCCOIMAINH, a TaK)Ke MPEJCTABICHUS O HAYYHBIX METOAAX MO3HAHHWS, B TOM YHUCIE
AKCIIEPUMEHTAJIBHBIX U TEOPETUUYECKUX METOJaX WCCIIECIOBaHMS BEIIECTB M M3yYCHUS
XUMHAYECKUX PEAKLINN;

IpEeJICTaBICHNUE O MEPUONUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
(paguyc aroma, D3JEKTPOOTPULATENBHOCTb), MPOCTBIX M CJOXKHBIX BEIIECTB OT
MOJIOKEHHUsI 37eMeHTOB B Ilepuoanueckoit cucteme (B MajblX MEpUOAax U TIIaBHBIX
NOJArpyNnax) 1 3JEKTPOHHOTO CTPOEHHsI aTOMa; YMEHHE OOBSICHSATH CBSI3b IMOJIOXKEHUS
aneMeHTa B llepuonudeckoil CHUCTEME C UYHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsj s1pa, 0oOIlee YUCIO AJIEKTPOHOB),
pacmpesieieHeM DJIGKTPOHOB IO JHEPreTHYECKUM YPOBHSIM aTOMOB TEPBBIX TpPEX
NEPUOOB, KaJus U KaJIbIUs; KIaCCUPUIMPOBATH XUMHUUECKHE JIEMEHTHI C OTIOpPON Ha
onpeneneHus: GU3NIEeCKOro cMbIcia IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIBI;

yMEHHE KJIacCU(PUIUPOBATh XUMUYECKHE 3JIEMEHThI, HEOPraHMUECKHUE BEIECTBa
U XMMUYECKHE PEaKLUUU C ONOpPOM Ha CXEMBbI, OMNPEIENATh BaJCHTHOCTh U CTEMEHb
OKHCIJICHUSI XUMHUYECKHUX AJIEMEHTOB, BUJ XUMUYECKOW CBSI3M U THUI KPUCTATLUTUIECKOU
CTPYKTYPHI B COIMHEHUSX, 3aps]l MOHA, XapaKTep CPeIbl B BOJHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBAaHUM), OKUCIUTEIb W BOCCTAHOBUTEIL IO aJITOPUTMY YYEOHBIX
JICUCTBUM;

YMEHHE XapaKTepHu30BaThb C OMOPOM Ha cCXeMy (PU3NYECKUE U XUMHUYECKHE

CBOMCTBA MPOCTHIX BEILECTB (KMCIOPOJ, 030H, BOJOPOJ, rpaduT, anmas, KpeMHH, a30T,
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docdop, cepa, xJ0p, HATpU, Kalud, MarHui, KajbIMi, aJTIOMHHUNA, >KEJI€30) H
CJIOKHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX pacTBOPOB (BO/a, aMMHUAK, XJIOPOBOIOPOI,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHIbI MeTauioB I - [IA rpynm, amromunus, meau (I1),
nuHka, xeneza (II u I1), okcunpr yrnepoaa (I u 1V), kpemuus (1V), azora u pocdopa
(III m V), cepet (IV u VI), cepuucras, cepnas, a3otucrtas, a3oTHas, (ocdopHasi,
yroJibHas, KPEMHHUEBAsK KUCIIOTA U UX COJIM); OTUCHIBAThH C OMOPOM Ha IJIaH U KIIIOUEBbIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTepPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU
OT UX COCTaBa M CTPOCHHUSA TOCJE MPEABAPUTEIBHOTO aHaldHu3a MOJ PYKOBOACTBOM
mejarora, NPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT WX CBOWMCTB, BO3MOYKHOCTH
NPOTEKAHUSI XUMHYECKHUX MPEBPALICHUH B Pa3jIMUHBIX YCIOBHUSAX, BIUSHHUE BEIICCTB U
XUMHUYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOAHYIO CPENY;

YMEHUE COCTABJIATH MO 00pa3lly, CXeMe, alrOpuTMy YYeOHBIX JIEWCTBHA
MOJIEKYJISIPHBIE M HOHHBIE YPaBHEHHS peakluid (B TOM YKCIIEe peaKInii HOHHOTO OOMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil), WILIIOCTPUPYIOMNUX XUMUYECKUE
CBOWCTBA WM3YYCHHBIX KJIAcCOB /TPyl HEOPTraHWYECKMX BEIIECTB, a TaKXKe
MOJITBEPKIAOIIUX FEHETUYECKYIO B3aUMOCBS3b MEKy HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChl
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JEMEHTa B COEIMHEHUHU, MACCOBYIO JOJIIO
BEIIECTBA B PAcTBOPE, KOJUYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB C OMOpPOH Ha
oOrmrre GpopMynbl; yMEHHE TPOBOAUTH PACUETHI MO YPABHEHUSIM XUMHUYECKHUX PEAKIINHA U
HAXOJUTh KOJIMYECTBO BEIIECTBA, 00BEM M MacCy PEareHTOB WX MPOTYKTOB PEAKIINU C
OMopoii Ha 00pa3ell, aNIrOpUTM y4eOHBIX ACHCTBUH;

BJIa/ICHNE OCHOBHBIMHU METOJIaMU HAyYHOTO MO3HAHUA (HaOII0ieHue, U3MEpPEHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) TPU HM3YyUYECHUU BEIIECTB M XMUMHYECKUX SIBJICHHUH C
OTMOpOM Ha aITOPUTM YYEOHBIX NEUCTBUM;, yMeHUe chHOpMyIUpOBaTh MPOOJIEeMy H
NPEJIOKUTh MYTH €€ pEelIeHHs C IOMOIIbI0 MeAarora; 3HaHue OCHOB 0e30macHOM
paboThl C XWMHUYECKMMH BEIIECTBAMH, XUMHUYECKOW TOCYyAoH M 1abopaTOpHBIM
000opy10BaHUEM;

HAJIMYUE MPAKTUICCKUX HABBIKOB TUIAHUPOBAHHUS M OCYIISCTBICHHS CIEAYIONIIX
XUMHUYECKUX HKCHEPUMEHTOB TIOJ PYKOBOJACTBOM YUHUTENsI C OOCYXJACHHEM IIjaHa
pabOThI WJIM COCTaBJICHUEM TaOJIUIIBI:

U3y4EHHUE U ONMCaHue (PU3NUECKUX CBOICTB BEILIECTB;

O3HAKOMJICHUE C U3UMUECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WIUTFOCTPUPYIOIINE TIPU3HAKN MPOTEKAHMSI XUMUIECKIX PEAKITHiA;

U3yYeHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJTydYeHUe KUCIOPO/ia U U3y4eHHE €T0 CBOMCTB;

MOJTy4Y€HHUE BOJIOPOA U U3YUYECHUE €r0 CBOMCTB;

MOJTyYEHHUE YTIIEKUCIIOTO ra3a U U3yueHue ero CBONCTB;

MMOJIYYCHHUC aMMHadKa U U3YyYCHHUC €TI0 CBOﬁCTB;
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IIPUTOTOBJICHUE DPACTBOPOB C ONPENEIICHHOW MAaCcCOBOM JOJIEM PACTBOPEHHOTO
BEIIECTBA;

UCCJICIOBAHUE M OIMCAaHUE CBOMCTB HEOPTaHWYECKUX BEIECTB PA3ITHYHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKkMyca, METWIOpamka u (eHoadTanenHa) s
OTIpe/ICTICHUS XapaKTepa CpeJibl B paCTBOpPAX KUCIOT U IETOUEH;

U3y4YCeHHE B3aUMOACHCTBHS KHCIOT C METaJUIaMH, OKCHAAMHU METAJJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHHSIMH, COJISIMU;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHHUE OJIHOTO METajlla IPYrUM U3 pacTBOpa COJH;

UCCIeI0BaHuEe aM(POTEPHBIX CBOMCTB TMAPOKCUJIOB ATFOMUHUS U ITUHKA;

pelieHrne  HKCIEPUMEHTaIbHBIX 3amad 1o Teme «OCHOBHBIE — KJIACCHI
HEOPraHUYECKUX COCTUHCHUIN»;

pelieHrne  AKCIEPUMEHTANBHBIX  3aJad 1Mo TeMe  «DIEKTPOJIUTHIECKas
TUCCOITUAITHS;

pelieHre HKCIEePUMEHTAIbHBIX 3a7a4d 1Mo Teme «BakHeilnme HemMeTaibl U UX
COECTUHEHUS;

pelieHne SKCIEPUMEHTABHBIX 3a/ady mo Teme «Baxneimue meramibl U UX
COCTUHEHHUSI;

XUMHYECKHUE DKCTIEPUMEHTHI, MIUTFOCTPUPYIOIIUE TPU3HAKN MPOTEKAHUS PEaKIIHii
HOHHOTO 0OMEHa;

KayeCTBEHHBIE PEaKIMd Ha TMPUCYTCTBYIONIME B BOJHBIX PACTBOpPAX HOHBL:
xJjopua-, Opomuna-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajbllys, aJlOMUHUS, kene3a (2+) u
xenesa (3+), meau (2+), IMHKA;

yMEHUE TPEACTABIATh PE3YJNbTaThl JAKCIEpUMEHTa B (opmMe BBIBOJOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJIHI] U BBISBIISITH SMIIMPHUUECKHE 3aKOHOMEPHOCTH,

BJIaJICHUE TpaBUJIaMHU 0€30MacHOTO OOpaIIeHHUs! C BEHIECTBAMH, HCIIOJIb3yEeMbIMH
B TIOBCEIHEBHOM J>KM3HU, a TakKe TMpaBUJIaAMHU TOBEACHHS B IEISIX COEpeKeHUS
3I0POBbSl M OKpYXKalIlled MNPUPOAHONW cpedbl; TMOHUMaHHe Bpena (OMacHOCTH)
BO3/JICHCTBUSL Ha >KMBBIE OpPraHU3Mbl OIPENETICHHBIX BEIIECTB, a TaKXe CIOCOOOB
YMEHBIIICHUSI U TPEIOTBPAIICHUS] UX BPEIHOTO BO3ACHCTBUS; MOHUMAHUE 3HAYCHUS
KHUPOB, OEIKOB, YIJIEBOAOB Ul OpraHU3Ma 4eJI0BEKa;

BJIQJICHNE OCHOBAMH XWMHYECKOW TPaMOTHOCTH, BKIIIOUAIONIEH yMEHHE
MPaBWJIBHO UCIOJB30BaTh HW3YYCHHBIE BEIIeCTBA M MaTepuansl (B TOM YHCIE,
MUHEpaJbHbIe YAOOpPEHUsl, METAJUIbl U CIUIaBbl, MPOAYKTHI MEPepadOTKU MPHUPOIHBIX
HCTOYHUKOB YTJIEBOJOPOAOB (yIiisl, MPUPOAHOro rasa, He(pTH) B OBITY, CEIHCKOM
X03sIiiCTBe, Ha TPOU3BOJACTBE, YMEHHE NPUBOAUTH MPUMEPHl MPABUIBLHOTO

HCIIOJBb30BaHUS N3YUYCHHBIX BCIICCTB 1 MATCPUAJIOB;
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YMCHHE YCTaHABJIMBATh CBS3M MEXKIY PEalbHO HAOJFOIaeMBIMH XUMHUYECKUMHU
SBJICHUSIMA ¥ TIPOLIECCAMHU, MPOUCXOISIIMMU B MAaKpO- M MHUKPOMHUPE, OOBSICHATH
HNPUYMHBI MHOTOOOpa3us BEIIECTB; YMEHUE HMHTETPHUPOBATh XMMUYCCKHE 3HAHUSA CO
3HAHUSMH JPYTUX YUCOHBIX MPEIMETOB C MMOMOIIIBIO I1Earora;

npeacraBieHne o chepax mnpodeccHoHATBLHON ACATEIBHOCTH, CBS3aHHBIX C
XUMHEH W COBPEMCHHBIMH TEXHOJOTHSAMH, OCHOBAaHHBIMH Ha JIOCTHIKECHHSX
XMMHYCCKON HAyKW; HaJWMYde OIbITa pabOThl C PAa3IMYHBIMA HCTOYHUKAMHM
WHPOPMAIMK TI0 XUMUHU (HAYYHO-TIONMYJISIpHAs JMTEepaTypa, CIOBapH, CIPAaBOYHHKH,
MHTEPHET-PECYpPChl) C OMNOPOM Ha aIrOPUTM: YMEHHE OOBCKTHBHO OICHHBATH
MH(OPMAIIKIO O BEIIECTBAX, UX MPEBPAICHUIX U MPAKTHUYCCKOM TPUMCHEHHH.

TpeOoBaHus K MpPEAMETHBIM pe3yibTaTaM OCBOEHHS YYeOHOTO TpeaMeTa
«XuMus», pacrpeesieHHbIe 110 rojilaM 00y4YeHus

Pe3ynpTaThl 1mo rogam (GOpMYIHPYIOTCS IO TPUHIMIY J00aBJICHHUS HOBBIX
pe3yNbTaTOB OT TroJa K rojy, y>K€ Ha3BaHHbIE B MPEAbIAYIIMX Tofax MO3UIUH, KaK
IIPaBUJIO, JOCJIOBHO HE MOBTOPSIFOTCS, HO YYUTHIBAIOTCS (PE3yJabTaThl OUEPETHOTO Toja
10 YMOJIYaHHIO BKIIFOYAIOT PE3YJIbTaThl MPEABIIYIINX JIET).

8 KIIACC

pacKphIBaTh CMBICI OCHOBHBIX XHMMHUYECKHX TMIOHSATHUW: aToM, MOJEKyJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OHOPOIHAS U
HEOJHOPOJIHAS), BAJCHTHOCTb, OTHOCHUTEIbHAS aTOMHAas WM MOJICKYJIApHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI MAacCa, MAaCCOBasl I0JsI XUMUYECKOTO dJIEMEHTA
B COCOWHEHWH, MOJSIpHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPHUIIATEITLHOCT ™, CTENEHb  OKHWCJICHUS,  XUMHUYECKas  peakius,
KJIaccu(pukanus peakiil: peakiud COEAUMHEHUS, PEAKIMU Pa3NIOKECHHs, PEaKIuu
3aMEIICHUs], PEaKIui 00OMEeHa, 9K30- U DHJIOTEPMHUUECKUE PEaKIIUM; *TeTruioBo ddekT
peakimu™; aIpo aroma, dJIEKTPOHHBINA CJIOW aToMa, aTOMHAasi OpOUTalb, panyCc aToma,
XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsI CBsI3b, HOHHAS CBS3b, WOH,
KaTHOH, aHWOH, PacTBOP, MaccoBas JOJs BeliecTBa (MPOICHTHAS KOHIICHTpAIus) B
pacTBope;

WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMUMHYECKUX IMOHATHHA (cM. 1. 1) m
MPUMEHSTDH ATU TIOHITHS TIPU ONTUCAHUH BEIIECTB U UX MPEBpaICHUM;

WCIIOJIb30BaTh XMMHUYECKYI) CHUMBOJIMKY [IJII COCTaBJICHHS (DOPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIH, SJIEKTPOHHOTO OaaHca;

OTIPEETSATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTETICHb
OKHCIICHHUSI DJIEMEHTOB B OWHAPHBIX COCIMHEHHUSAX C OMOPOW Ha OMpPEIEICHHS, B TOM
YHClie CTPYKTYPUPOBAHHBIC; MPHUHAIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIaccy
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coenmuHeHW 1o GopMyiaM; BHUA XHUMHYECKOW CBS3U (KOBAJICGHTHAas W HWOHHAs) B
HEOPraHNUYECKUX COEANHEHUSX;

UMETh TPEACTABICHUE O CHUCTEME XHUMHUYECKHX 3HAaHWUM, YMEThb C IOMOIIBIO
YUHUTENS] MIPUMEHSTh CUCTEMY XUMUYECKUX 3HAHWM, JJISI YCTAHOBJIEHUS B3aUMOCBS3U
MEK]ly U3YUYEHHBIM MaTEpPUaIoOM U IIPHU MOJIyYEHUH HOBBIX 3HAHUM, a TaKKe MpHu padboTe
C WCTOYHHKAMHU XUMHUYeCKOW wuHpopMmarmu. OpHEHTHPOBATHCS B TOHATHAX U
omnepupoBaTh UMU Ha 0A30BOM YPOBHE, TPUMEHSITh MIPU BHITIOIHEHUU YUCOHBIX 3aJaHUN
Y pEUIEHUHM PAacUETHBIX 33Jlay C ONOPOM Ha aJITOPUTM YYEOHBIX NEHCTBUN H3yYECHHBIE
3aKOHBI M TEOpUH: 3aKOH coxpaHeHus Maccel, Ilepuogmueckuit 3akon J[.U.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJIEKYJIIpHast
teopusi. COOTHOCUTH 00O3HAYEHUS, KOTOphle MMeErOTcs B Tabmune «llepuoanueckas
cucreMa  xumuueckux — anemMeHtoB . 1. MenngeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsjl sipa,
o0l1ee YUCIIO 3JIEKTPOHOB M PaCIPEACIICHUE UX TI0 3JIEKTPOHHBIM CJIOSIM);

KJIacCCU(ULIMPOBATh XUMHUYECKUE DJIEMEHTHl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHE peakiuu (10 YKMCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIIMH BEUIECTB, IO
TerIoBoMy 3P GEeKTy, M0 U3MEHEHUIO CTENEHU OKHUCIICHHS XUMUYECKUX DIJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKJas OMUCAHUE MPUMEpPAMHU MOJIEKYJISIPHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIMI C OTIOPOI HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAICHUN B Pa3IMYHBIX YCIOBHUAX MOCIE
MIPEABAPUTEILHOTO 00CYKICHHUS C Ie1arorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO dJeMEHTa 1Mo (OpMyJie COSTUHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHUIO XMUMHUYECKOW pPEaKIUH C
OIIOPOU Ha aJTOPUTM;

MPUMEHSITh OCHOBHBIC OIEpPAIIMU MBICTUTEILHON JIEITEIbHOCTH — aHaIu3 MU
CHUHTE3, CpaBHEHHE, O000OIICHHE, CcHCTeMaTu3anus, KilacCu(uKamms, BBISBICHHUE
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH — JJIl U3Y4YEHUsS CBOWCTB BEUIECTB U XUMHUYECKHUX
pEeaKiii, E€CTECTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HAONIOJCHUE, W3MEPECHHE,
MOJIETUPOBAHUE, DSKCIEPUMEHT *(peanbHblii M MBICIEHHBIN)* TMOJ PYKOBOJCTBOM
nejarora,

CJIeI0OBaTh TNpPaBWJIAM IOJIb30BAHUS XMMHUYECKOM MOCYJI0M W J1abopaTOpHBIM
o0OpyJI0OBaHUEM, a TaKXKe MpaBWjaM OOpalleHHs] C BEIIeCTBAMH B COOTBETCTBUM C
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYUYCHHUIO U
coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCJIOPOJA), MPUTOTOBICHHUIO

PacTBOPOB C ONPEACIEHHON MAaCcCOBOM JO0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
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Y NPOBOAUTh XUMUYECKHE HKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C TOMOIIbIO WHIMKATOPOB (JakMyc, (eHoN(TalienH, METUJIOpaHX U Jp.),
MOJATBEPKIAAIONIUX KAaYECTBEHHBIH COCTaB HEOPraHMYECKUX BEUIECTB (KaueCTBEHHbIE
pEeaKIMK Ha UOHBI) MO/ PYKOBOJACTBOM II€/1arora.

9 KIIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX MOHSATUN: XUMHUYECKUN JIIEMEHT,
aToM, MOJEKyJa, WOH, KAaTHOH, aHWUOH, IPOCTOE BEHIECTBO, CIIOKHOE BEILECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKHUCJIEHUS, XMMHUYECKas pPEaKUus,
XUMHUYECKas CBS3b, *TEIIOBOM 3 (EKT peakiuuu, MOJIb*, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOJUTHI, HEIJEKTPOJIUTHI, IJIEKTPOIUTHYECKAS TUCCOLMAINS, PEAKUUU HOHHOTO
oOMEHa, KaTajiu3aTop, *XMMHYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIE
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEIID,
OKHCIICHUE U BOCCTaHOBJICHHE, aJUIOTpONus, aM(pOTEpHOCTb, XUMHYECKAsl CBS3b
(KoBaJICHTHAsi, WOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKas peleETKa, *KOppo3us
METAJJIOB, CILJIaBbl; CKOPOCTb XUMHYECKOW peakuuu™, TMpeAesbHO JIOMyCTUMAas
konreHtpanus (I1/IK) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
MPUMEHSTH 3TU MOHSITHS MPU ONMUCAHUU BEUIECTB U UX NMPEBPALICHUI;

UCIIOJIb30BaTh 3HAKM W CUMBOJBI ISl (UKCAIlMU Pe3yJbTaTOB HAOIIOACHUM,
cocTaBlieHUs] (pOpMyJT BEIIECTB U YPAaBHEHUH XMMMUYECKHUX PEAKLMH, 3allMCU JaHHBIX
ycioBuit 3aga4. Mcnonps3oBatk 0003HaueHus1, uMmeroniuecs B [lepuonnueckoit cucreme
U Tabauue pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U CoJiell B BOJAE IJISl BBINOJIHEHMS
3aJaHUMN.

ONpENENSATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX DJIEMEHTOB B
COCIMHEHUSIX PAa3jIM4YHOrO0 COCTaBa; MPHUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEAMHEHUN C OMOPOW Ha OINpPENEIEHHUs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIC;
BHJIbI XUMHUYECKOM CBSI3M (KOBAJIEHTHAs, MOHHAS,, METAJUIMYECKAsl) B HEOPTaHUYECKHUX
COCIMHEHMSX; 3apsii MOHA MO XHUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBOpax KHCIOT M IIEJIOYEH, *TUIl KPUCTAUIMYECKOM PpEMETKH KOHKPETHOIO
BelecTna”™;

packpeiBath  cMmbica  [lepuommueckoro 3axkona J[.MI. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHHMMAHME: *OMHUChIBATh U XapaKTepU30BaTh* TaOIMYHYIO
bopmy Ilepuogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSATHUS
«rnaBHasg moarpynma (A-rpynma)» U «mobounas moarpynna (b-rpymma)y, manbie u
00JIbIIIKE TTIEPUOJIBI;, *COOTHOCUTL* 0003HAUEHUSI, KOTOPbIE UMEIOTCS B TIEPUOAUYECKOM
Ta0JIHIE, C YUCIOBBIMUA XapAKTEPUCTHKAMU CTPOECHHSI ATOMOB XMMHYECKUX 3JIEMEHTOB
(cocTaB u 3apsa aapa, o0IIee YUCII0 AIEKTPOHOB U PaCTIpeieNIeHHE UX O 3IEKTPOHHBIM

CJ0sIM); *OOBICHATH* 0O0IIME 3aKOHOMEPHOCTH B M3MEHEHWU CBONCTB XMMHUYECKHX
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AJIEMEHTOB M MX COCIMHEHUM B Mpelesiax MaJlbIX MEPUOJIOB M TJABHBIX MOATPYIII C
y4ETOM CTPOCHHUS X ATOMOB;

KJIacCCU(UIIMPOBATh XMMHUYECKHE JJIEMEHTHI; HEOpPraHWYECKHE BEIIECTBA;
XUMHUYECKHEe peakiuu (M0 YHMCIY M COCTaBY YYaCTBYIOIIUX B PEAKIMU BEIICCTB, IO
TermoBoMy (G (}EKTy, M0 M3MEHEHHUIO CTETICHEH OKUCIICHHUS XMMHYECKUX 3JICMEHTOB) C
ONOPOU HA CXEMBI,

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHME U CIICIHU(PUICCKNE XUMUICCKAE CBOWCTBA
BEIIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPkKIAs OMUCAHUE MPUMEPAMHU MOJICKYJSIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIANA C OTIOPOM HA CXEMBI;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTUUECKONW JAUCCOLUAIMUA KUCJIOT, IIEJI0Ue U
COJICH; TIOJIHBIC W COKpalléHHbIC ypaBHEHUs PEAKIMd HOHHOIO OOMEHA;, YpaBHCHHS
peakIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE IEHETUUECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTb OKHCJIUTEILHO-BOCCTAHOBUTEIILHBIX peakiui
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca 3TUX PEaKIUd;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH TPOTEKAaHUS XHWMHUYECKUX IIPEBpallCHUM IOCiae MPEeABAPUTEIHLHOTO
00CYXKIeHHUsI C TICAarorom;

BBIYUCIISITh OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB;
MAaCCOBYIO JIOJII0 XUMHUUYECKOTO 3JIEMEHTa Mo (PopMysie COCAMHEHUS, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUEThl MO YPABHEHHUIO XMUMHUYECKOW pPEaKIUH C
OTIOPOM Ha aJrOpUTM;

cle0BaTh TpaBWaM II0JIB30BaHHMS XHMHYECKOM TOCYJIOH M J1abopaTOpHBIM
obopyoBaHHEM, a TaKXe MpaBuiIaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIIUSMH 10 BBITIOJIHCHHIO JTA00PATOPHBIX XMMUYCSCKHUX OIBITOB T10 MTOTYYSHHIO U
CcOOMpPaHMIO ra3000pa3HBIX BEIISCTB (AMMHUaKa M yIIISKUCIIOro Tra3a);

MPOBOAUTL PEAKIMK, TMOATBEPXKIAONIME KAYeCTBEHHBIM COCTAaB Pa3IUYHBIX
BEIIIECTB: PACIlO3HABaTh OIBITHBIM NyTEM XJIOPUA- OpoMHI-, MOAMA-, KapOoHart-,
dbocdar-, cumukar-, cyiabdar-, THIPOKCUI-UOHBI, KATHOHbI AMMOHHUS U HOHBI
M3YYCHHBIX METAJJIOB, NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpaX HEOPraHUYECKUX
BCIICCTB;

MPUMEHATh OCHOBHBIEC OIEpallid MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 |
CHHTE3, CpaBHECHHE, OOOOINCHUE, CHCTEMAaTH3allMi0, BBISIBICHUE  IPHYMHHO-
CJIEICTBEHHBIX CBS3€HM — JUISI U3YYECHUS CBOMCTB BEIIECTB M XUMHYECKUX PEAKLIUM;
€CTECTBEHHO-HAy4YHbIE METO/bl MO3HAHUSI — HAOJIOJIEHNEe, U3MEPEHHUE, MOJICTUPOBAHHUE,
AKCIIEPUMEHT (peajbHbIA U MBICJICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YACOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TeMbI y4EOHOTO MpeaMeTa « XUMHUSD)
aJlalITUPOBAaHHOW OCHOBHOW 00pa30BaTeIbHOW IMPOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs OOydaroUXCs C 3aJepiKKOU
IICUXUYECKOTO PA3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszzaenoM PenepanbHON paboueil mporpammbl yueOHOTO
npeameTa «XUMHUsSD» OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO oOmiero oopasosanus. [Ipu atom Opranuszanus Biipase
camMa BHOCUTb U3MEHEHUS B COAEpKaHME W paclpeleleHne y4eOHOro marepuaia 1o rogaM oOydeHHs, B MOCIEN0BaTEIbHOCTD
M3Y4YEHHUS] TEM M KOJUYECTBO YAaCOB HA OCBOCHHUE KaXKJIOM TEMBI, ONpPEACIICHUE OPraHu3allMOHHBIX (OpM OOYyYEeHHS W T.I.
OOOCHOBAaHHOCTh JAHHBIX M3MEHEHUU OIpeenseTcss BhIOpaHHbIM 00pa3zoBaTenbHON opranu3auueid Y MK, uHAMBUAYaTIbHBIMU
NCUX0(U3NIECKUMH OCOOCHHOCTSMU KOHKPETHbIX oOydarommxcs ¢ 3IIP, creneHbi0o OCBOGHHOCTH HUMH YYEOHBIX TEM,
PEKOMEHAALUAMH 10 0TOOPY U aJanTaluy yueOHOTO Marepuaa o XuMuH, peicTaBIeHHbIMU B [10CHUTENBHOM 3aIUCKe.

8 KIIACC
(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHble TeMbl, OCHOBHOE coaepKaHue OCHOBHbIe BUAbI AeATE/IbHOCTU
pacKpbiBalowWwMe gaHHbIK pasaen obyuarowmxca

nporpammel,
1 KOJIMYECTBO 4acoB.,
OTBOAMMOE Ha UX U3yyeHue

Pa3znen 1.IlepBoHayaibHbie XuMuueckue nousitusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPaKTH4eCKOM JeATe/IbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMuu.* Posib XUMUHU B )KU3HU YesIOBeKa. XUMUS B
cucteMe HayK. MeTo/ibl TO3HAHUSA B XUMHUU.*

Tesa u BemecTBa. Pusnyeckue CBOMCTBA BelleCTB. ArperaTHoe
cocTosiHME BellecTB. YucThle BelecTBa U cMecH. Cr1ocobbl
pasfesnieHus cMeceil. PU3nUecKUe U XUMHUYECKUE SIBJEHUS.
[Ipu3HaKK U yCI0BUS NPOTEKAHUS XUMUYECKUX peaKIuH.
3HaKOMCTBO C IpaBUJIaMH 6€30aCHOCTH U MPUEMaMHU paboThI B
XUMUYECKOH J1abopaTOPHH.

JeMoHCTpauumn

1. JJabopaTopHOe 060pyIO0BaHUE.

2. Pazsim4yHble BU/Ibl XUMUYECKON MOCYAbI.

3. O6pa3sibl BELECTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuIbTpOBaHMeE, BEIIAPUBAHUE,
JUCTULIALUSA, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

Jla6opamopHble onbimbl:

OnuvcaHue GpU3NYeCKUX CBOUCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0OBaHKeE U IPUEMbI PaGOThI C HUM.
[IpaBuJ/ia 6e30macHOM paboThl B XUMHUYECKOH JIJaGOpaTOPHUH.
Ne 2. OumncTKa 3arpsA3sHEHHOM NOBapPEHHOW COU
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PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHUH C TOMOILbIO NeJjarora.

PackpbIBaThb poJib XUMUHU B IPUPO/E U XKU3HU YesI0BeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pasyin4aTh YUCThIE BEIECTBA U CMECH; OJHOPOJHbIE U HEOJJHOPO/IHbIE CMECH;

PazsinuaTh Ppu3nuvecKkre U XMMUUECKHE SIBJIEHHUsI C OOPOH Ha OINpe/iesIeHHUs.

OnpefesiTh NPU3HAKK XUMUYECKHUX PEAKIMH U YCI0BUS UX IPOTEKAHUS.

CJyie1oBaTh NPaBUJIaM M10JIb30BAHUS XUMUYECKOH NMOCYI0H U JIabOPaTOPHBIM
060py/J0BaHUEM, A TAK)KE PABUJIAM 06palleHHUsl C XUMUYECKUMHU Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKLUSIMH 110 BBIOJHEHHIO NPAKTUYECKUX PAGOT MO,
KOHTpOJIEM [IeJarora.

[l1aHUPOBATh U NPOBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHHUIO0 U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BeIlleCTB, CIIOCOO0B pa3/iesieHUs cMecei
BelleCTB I10/] PyKOBOACTBOM IeJiarora ¢ 06cy»ieHueM 1jaHa paboThl.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B IpoLiecce
HCCJIe0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHYECKOTO0 COJlep>KaHus, CIPaBOYHbIe MaTepHuaJibl, pecypchl MHTepHeTa oA,
PYKOBOZCTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaIHIO U3 yiebHHUKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XMuMUHU



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKu
(154)

ATOMBI U MOJIEKYJIbL. XUMHUYECKHE 3/1eMeHTbI. 3HAaKU (CHMBOJIbI)
XMMMUYECKHX 3J1eMeHTOB. [IpocThle U C/I0XKHBIE BelllecTBa.
ATOMHO-MOJIEKY/IIPHOE yYeHHe.

Xumunueckast popmyJia. BaeHTHOCTb aTOMOB XUMHUECKUX
3/1IEMEHTOB. *3aKOH IIOCTOSHCTBA COCTaBa BellecTB.*

OTHOCUTe IbHAst aTOMHas Macca. OTHOCHTe /IbHAs MoJIeKyJIsipHas
Macca. MaccoBast fj0J11 XUMUYEeCKOT0 3/1eMeHTa B COeIUHEHUU.
dursnyeckre U XMMUYECKUe sIBJIeHUs. XMMUUYecKasl peaKLiUsl.
[Ipy3HaKy U yCI0BUSA NPOTEKAHUA XUMHUECKUX peaKIui.
XyvMuYecKHe ypaBHEHMUS.

TuUnbl XMMUYECKUX peakuil (coeAUHEHUS], Pa3/I0XKEHUS,
3aMelleHUs], 0OMeHa).

3aKOH coOXpaHeHHs MacChl BellleCTB.

*M. B. IOMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

JAemoHcTpauum

dusunyeckue siBJeHUs (pacTUpaHUe caxapa B CTYNKe, KUIeHUE U
KOH/IeHCaLHs BOJbI U T. 11.).

XuMuueckue siBjieHus1 (TopeHue CBeYH, pa3JIodKeHHe caxapa,
B3aMMO/J€HCTBHE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
pasnioxxeHue ruapokcuga meau(Il), B3aumMogencTBIe Kese3a ¢
cepoii, B3aUMO/JIeHCTBHUE KeJe3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WK CTPUPYIOIINHN 3aKOH COXPAHEHUS MaCChI.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTopHBIE OMNBITHI:

[IprMeph! pusnyecKux sABJEHUN (IJ1aBJIeHNEe BOCKA, TassHUeE
JbJa).

[IprMepbl XMMUYECKUX SIBJIEHUH (TpOKaMBaHUE MeAHON
MPOBOJIOKH, B3aUMOJeHCTBHE MeJIa C KUCOTOH).

Mopenn aTOMOB U MOJIEKYJT

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peakuui

BbluucneHnumsn

— OTHOCHUTEJILHOU MOJ'IeKyJ'IHpHOfI MacCChbI BELLIECTB;

— MaccoBOM A0JIK XHMHWY€CKOI'o 3JIeMeHTa I10 (bopmyne
CoeIMHEeHUs.

[IpMMeHATD ecTeCTBEHHO-HAy4YHble MeTO/Ibl I03HAHUA (B TOM YHCIIe
HabJl0/leHue, MO/leJIMPOBaHKe, IKCIIEPUMEHT) U OCHOBHbIE ONlepaluu
MBIC/IUTEIbHON 1eATEJIbHOCTH (CpaBHEHUe, KIacCuPUKanus) /1 U3ydyeHus
BELIECTB U XUMUUECKUX PeaKI1i C OOpOoil Ha aJIFOPUTM UJIH CXEMY.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH U 3aKOHOB U IPUMEHSTb 3TH MOHATHS
MpY ONUCAaHUU CBOMCTB BELIECTB U UX MPEBPALEeHUH ¢ ONOPOM Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PazinyaTh GU3NYECKHE U XUMUYECKUE SIBJIEHUS, 00BSCHATD UX CYLIHOCTb C TOYKU
3PEHHs1 aTOMHO-MOJIEKYJIIPHOTO YYEHHS C ONIOPOK Ha ONpe/ie/IeHUS U CXEMBI.

OnpefensiTb NPU3HAKK XUMUYECKHUX PEAKLIUH, YCI0BUS UX IPOTEKAHMUS.

OGBSICHATD CYLHOCTb PU3UUECKUX U XUMHUYECKUX SIBJEHUH C TOYKHU 3peHUs
aTOMHO-MOJIEKYJIIPHOTO yYeHHUsI C UCII0/Ib30BaHHEM BHU3yaJbHOH ONOPHL.

KnaccuduruyupoBaTh XMMHYeCcKHe peaKLUHU (110 YHC/IY U COCTABY pearupymolinx 1
00pa3syoUIMXCs BEIIECTB) C ONIOPOH Ha CXEMBI.

CocTaB/iATE GOpPMyJibl GUHAPHBIX BELIECTB 110 BaJEHTHOCTH U ONPeJesTh
BaJIEHTHOCTb 110 GOpMyJIaM BeILeCTB C ONIOPOM Ha aITOPUTM y4eOHBIX
IeUCTBUM.

PaccTaBiATb KO3GOHUIIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKIMi ¢ Oopoi Ha
QJITOPUTM y4eOHBIX JeHCTBUH.

CrieoBaTh NpaBUJ/IaM [10JIb30BAHUS XMMUYECKOH TOCY10H U 1a60PaTOPHBIM
060opyioBaHKMEM, a TAKXKe PaBUJIaM 0OpalleHHs C BellleCTBAMH B COOTBETCTBUU
C MHCTPYKLMSIMH 110 BBINOJHEHHIO J1a60PaTOPHBIX XMMUY€ECKUX OINBITOB MO/
KOHTPOJIEM IeJlarora.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B ITpolLiecce
UCCJIe/I0BATENbCKOM JIeATENIbHOCTH
Hay4YHO-NONYJIIPHYIO JINTEPATyPy XUMHUYECKOTO CO/IEP>KaHUs], CTIPAaBOYHbIE
MaTepuaJbl, pecypcbl MIHTepHeTa o/, pyKOBOACTBOM Nejarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIo0 U3 yiebHHUKA U CIPAaBOYHbIX MaTEpPHAJIOB, TPAMOTHO
MCI0J1b30BaTh U3y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMUH

Paszpeu 2. BaxxHelllne npeAcTaBuTe/ I Heopranuyeckux Beuects (30 u)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(54)

Bo3zayx — cmech rasos. CocTas Bo3ayxa.
Kucnopos, — ajileMeHT U IPOCTOe Bellje-
cTBO. 030H — *ajyIoTponHas MoAuPUKaLUsA KUCIopoa.*

HaxoxzeHue Kucai0poa B 1pupoJe, GU3nuecKre U XUMUYECKHe

CBOMCTBA (peakLUH OKUCJIEHH s, FopeHue). YCI0BUs
BO3HUMKHOBEHHUS U NpeKpalleHus ropeHust. [lonaTue

06 OKCHJaX.

*Crioco6bl MOJIyYeHUs1 KUCIOPOa B Ta6OpaTOPUHU U
npoMbllieHHOCTU.* [I[puMeHeHue Kucaopoaa. Kpyrosoport
KHCJI0pO/ia B IIpUpOJe.

*TensioBoM 3G dEKT XUMHUYECKON peaKLUH, IOHSATHE O
TEePMOXMMHUYECKOM yPaBHEHHH, 3K30*- ¥ 3H/J0TePMUYECKUX
peakIusx.

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHHE BO3/yXa,
Crnoco6bl ero NpefoTBpalleHus. Y cuieHHue NapHUKOBOT0
3ddekTa, paspylieHre 030HOBOTO CJI0A.*

JAemoHcTpauum

B3aumogelicTBue docdopa, cepbl U Kesie3a ¢ KUCJIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE0OTBITOB).
OnpesiesieHUe COZlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbIThL, IeMOHCTPUPYIOLLHE YCI0BUSl BOSBHUKHOBEHUS U
NpeKpalieHus rOpeHusl.

NabopatopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3iaMi OKCH/IOB.
[IpakTHveckas paboTa:

Ne 4. [TosriyyeHUe KUCJI0POAQ, U3yYeHHE ero CBOUCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW MacChl KUCJI0pPO/Ja MU 030HA Ha OCHOBaHUHU
aTOMHOM MacChl XMUMHYECKOTO 3JIEMEHTa
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILECTB U UX IPeBpallleHUH C UCTI0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIHIIIE,

XapakTepu30BaTh (OMHUCBIBATL)C ONOPOL HA NAAH, CXEMY, KPAMKYIO 3anuch
COCTaB BO3/lyXa, PU3NYECKHE U XU-MHUYeCKHe CBOHCTBA KHUCJI0PO/ia, CIOCOGEI
€ero MoJiydeHus, NpuMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHusl U Med1eHHO20 OKUC/IeHUs C TIPeJBapUTETbHBIM
o6CyKJileHeM IIapaMeTpPOB CPAaBHEHMUS.

Co6upaTb NpUOOPHI JJIA MOJTyYeHUs KUCI0po/a (BbITeCHEHHMEM BObI U
BO3/yXa).

Pacrio3HaBaTh ONBITHLIM MYTEM KHCJI0PO/ 110/, KOHTPOJIEM leiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.I BELLECTB,
MOJIEKYJIIPHBIX yPaBHEHUH XUMUYECKUX PeaKIUH C yyacTHEM KUCI0poJa.

O6BACHATDL CYLIHOCTDb 3KOJIOTHUYE€CKHUX npo6neM, CBA3AaHHBIX C 3arpA3HEHUEM
BO3/yXa.

CrnezfoBaTh IpaBu/IaM 6e30acHON paboThI B 1a60PaTOPHUH NPH UCIOJIb30BAaHUHU
XUMHYECKOU NMOCyAbl U 060pYA0BaHHUS 10/ KOHTPOJIEM N1eJ]arora, a Takxe
IpaBU/IaM 06palieHus C FOPIOYMMH BeIeCTBAMH B ObITY.

HJIaHPlpOBaTb " OCyLIECTBJIATb HA IPAKTHKE XUMHUYECKUEe 3KCIIEPpUMEHThI,
NMpoOBOAUTH HaﬁJII-OAeHI/IH, AeJ1aTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEPpUMEHTA 110/
PYKOBOJCTBOM I€Jarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.

HWcnosib30BaTh NpHY BHIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 COJIepXKaHusl, CIPAaBOYHbIE MaTepHallbl, pecypcbl UHTepHEeTa Moj
PYKOBOJCTBOM IeJiarora.

BoicTpauBaTh pa3BépHyThle NMCbMEHHBIE U yCTHBIE OTBETHI C OIOPOX Ha
MHPOPMAIIHIO U3 y4e6GHUKA U CITPABOYHBIX MAaTEPHAJIOB C ONIOPOH Ha IJIaH,
rpaMOTHO HCII0JIb30BaTh U3y4eHHbIH TOHATUHHBIN allnapaT Kypca XMMHA



Tema 4. Bogopoa.
IloHsAITHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bomopon — asnieMeHT M pocToe BelecTBO. HaxoxaeHue B
npupoe, pusnyeckue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJIaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHUe, *crnocobbl MoayYeHus.*

[ToHsiTHE O KUCJIOTAX U COJIAX.

AemoHcTpauumn

[osyyeHue, cobMpaHue U pacno3HaBaHUe BOAOPO/a.
['opeHue Bogopoza.

B3aumogeticTBue Bogopoza ¢ okcugom meau(1l).

Na6opaTtopHble U NpakTU4eckne paboTbl
JlabopaTOpHBIH OMNBIT:

BsanmogelcTBYe KUC/IOT C MeTalJIaMu.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHMe BOJOPOAA, U3yYEHHE ero CBOHCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOU
Macchl XMMHU4Y€eCKHX 3JIEMEHTOB

KosnuecTBo BemectBa. MoJsib. MosisipHast Macca. 3akoH
ABorazpo. MosisipHbIH 06'bEM ra3oB. PAc4€Thl M0 XUMUYECKUM
yPaBHEHHUSM.

JleMoHCTpauusa
06pa3sybl BeLeCTB KOJUYECTBOM 1 MOJIb.

Bbluucnenusn

— 06'bEMa, KOJIMUECTBA BEI[ECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BELECTBA UJIH 06 BEMY;

— 06'bEMOB ra30B 110 YpaBHEHHIO peaKI[iH Ha OCHOBe 3aKOHA
06'bEMHBIX OTHOLIEHUH ra3oB
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUH.

XapakTepH30BaTh (ONMCLIBATb) GU3NYECKHE U XUMUYECKHE CBOWCTBA BOJOPOAA,
CrocoGbI ero MoJiy4yeHusi, IpUMeHEHHUE C ONOPOH Ha IJIaH, KPaTKYIo 3alHCh,
CXeMy.

Cob6upath npubop AJ1s NoJyYeHUs BOJOPOJA C UCIOJIb30BAHUEM BU3yaJIbHOMN
OIopbI

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIEHUsI GOPMY.JI BELIECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUYECKUX PEAKIUH C yYacTHEM BOAOPOJA C
OTOpPOY Ha aJITOPUTM.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIJAGOPATOPHUU PH UCIOIb30BaHUHU
XUMHYECKOH MoCy/ibl U 060pyAOBaHUSA 10 KOHTPOJIEM Ilefilarora., a Takxe
npaBHJIaM O6GpallleHHs] C TOPIOYMMH BelleCTBaMHU B ObITY

[I1aHUpOBaTh M OCYILECTBJATh HA MPAKTHKe XUMUUYECKHe 3KCIIePUMEHTHI,
IPOBOAUTH HAOJIIOIeHHS, e/IaThb BBIBOAbI 110 Pe3yibTaTaM 3KCIepUMeHTa 10/,
PYKOBO/,CTBOM IleJlarora ¢ o6cy>xZieHleM IJIaHa paboTbl, C UCI0/Ib30BaHHEM
KJINLIE.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymie.

[11aHUPOBATH U OCYILECTB/ATh HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
HNPOBOJUTH HAGJII0/I€HUS, [1e/1aTh BBIBOZbI 10 pe3yJ/IbTaTaM 3KCIepUMEHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATUH U IPUMEHSATD 3TH IIOHATHS, a TAKKe
M3y4YeHHble 3aKOHBI M TEOPHH JJIS PellleHUs] pacyéTHBIX 3a/a4 C IOMOLIbIO
nejarora.

BBIUHC/IATH MOJISIPHYIO Maccy BeILeCTB; KOJIMYECTBO BelLleCcTBa, 00'bEM rasa,
Maccy BellleCTBa C ONOpoi Ha o6pasel, Ha GOPMYJIbL;

[IpoBOANTE pacyéThl 10 ypaBHEHUSIM XUMHUYECKHX PeaKIHH ¢ 0ITopoi Ha
o6pasel], aJITOPUTM y4eOHBbIX JeCTBUI: KOJIMYECTBa, 06'bEMa, MacChl BellecTBa
110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB WJIH NPOAYKTOB
peaKIuH.

BeicTpanBaTh pa3BEépPHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dopmaruio U3 yye6HUKA U CIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCII0JIb30BaTh
W3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMHHU C HOMOIIbIO ITeiarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/bL. *AHAJ/IM3 U CHHTE3 — MeTO/bl U3yYeHHs COCTaBa BOJbL*
X¥MHYecKHe CBONCTBA BOJbI

(pasnoxxeHue, peaklMy C HATPUEM, OKCUAOM KaJbLUs, OKCUAOM
cepsl V.

CocTaB ocHOBaHUU. [loHATHE 06 UHAUKATOpPAX.

*Boja kak pacTtBopuTesib.* PacTBopel *PacTBOpUMOCTb
BeIlleCTB B Boge.*

*HacbllleHHbIE U HeHaChIIlleHHble pacTBOPLL * MaccoBas 015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/ibI B IpUpo/ie.* 3arpsisHeHre NPUPOJHBIX BoJ. OXpaHa

Y 0YMCTKa IPUPOJHBIX BOJ,.

JAemoHcTpauum

JJIeKTPOJIN3 BOJbI; CHHTE3 BOABI; B3aUMO/ieiCTBHE BOAbI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHE
BH/IEOMATePHAJIOB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HUccnenoBaHre pacTBOPOB KUC/IOT U 1jeJI0UeH C TOMOLIbIO
HWH/JMKaTOPOB.

NabopaTopHble U NpaKTMYeckne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONlpeseIEHHON MacCOBOM
JloJlell pacTBOPEHHOTO BellleCTBa.

BbluucneHnumsn
— C UCITIOJIb30OBAHHWEM INOHATHUA «MaccoBad A0Jid BellleCTBa B
pacTtBOpe»
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILeCTB U UX IpeBpallleHUH ¢ TOMOLIbIO leiarora.

XapakTepu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJISI B IPUPOJHBIX IIPOLIECCAX C ONOPOY Ha MJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUS] XUMUYECKUX PeAKIUU C y4acCTHEM BOJbI C OOPOH Ha
cxXeMmy.

OGBSCHATH CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
NPUPOJHBIX BOJ|, CIOCOOBI OYUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXpaHE BOJ,
OT 3arpsA3HEHHUA [10CJIe IpeBApUTEIbHOI0 CTPYKTYPUPOBAHUSA MaTepraa.

HﬂaHHpOBaTb " OCyLIECTBJIATb Ha IPAaKTHKE XUMHUYeCKUe 3KCIIepUMEHThI,
NPOBOJUTH HAGJIIOI€HUs, 1e/1aTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM IKCIePUMEHTA N10/] KOHTPOJIEM I1e/larora, ¢
UCIM0JIb30BaHUEM KJIHILE.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPAaTOPUHU IIPU UCI0JIb30BAHUHU
XUMHYECKOH Mocy/ibl U 060pyAOBaHUS 10 KOHTPOJIEM Ilefiarora.

HpOBOAI/ITb BbIYHCJICHUA C IPUMEHEHUEM IOHATUA «MAaCCoBad A0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYyJIb.

Hcnosb30BaTh NpU BbINOJIHEHUH YYEOHbIX 33JJaHUH U B IIpoliecce
UCCJIeI0BATEbCKOH J1eATeIbHOCTH HAyYHO-NIONYJ/IAPHYIO IUTEPATYPY
XMUMHMYECKOTO0 COZepKaHuUs, CIPaBOYHble MaTepHuaJbl, pecypcel IHTepHeTa
10/], pyKOBO/ICTBOM Ile/iarora.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MAaTEpPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XMMHUH IOCJIe
Hpe/iBapUTEJbHOTO CTPYKTYPUPOBAaHUs MaTeprasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHHH.

OKcuABL: COCTaB, KJaccuPHUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, HecoseobpasyoLie Ha IpUMepe OKCua
yriepoa Il n okemga asota ll, HomeHkaatypa. [loayyeHue*
OKCH/IOB (B3aMMoZelNCTBUE C BOAOW, KUCNOTaMMU, LWeodyamm).
OcHOBaHHUs: cOCTaB, KJaaccubukanus (Leyg04u 1
HepacTBOPUMble OCHOBaHMsA), HOMEHKJIATypa.

KucnoTsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMUYeCcKHe CBOWCTBA (B3aMMOAeCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CEPHON KUCJIOT),
*Croco0bl MoJIy4eHHUs1.* PsiJi akTHBHOCTH METAJLJIOB.

Couu (cpeziHMEe): HOMEHKJIATYPA, *Croco6bl motydyeHus *,
B3aUMO/IeHCTBUE COJIEH C MeTa//IaMH, KUCI0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/y KJIaCCAMH HeOpraHUYeCKUX
coeauHeHu. ['eneTnyeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUAPOKCHU/IAX HA IPUMepe [JMHKA U aJTIOMUHUSA. XHMUYeCKHe
CBOWCTBA - B3aUMO/IeHCTBHE C KUCIOTAMHU U LeI09aMHU.
PazsioxkeHue Npy HarpeBaHMH.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMYHbBIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA0M
megu(1D).

Peakuus HeHTpasn3aLuu.

BeITecHeHUe 0ZHOT0 MeTaJljla APYTUM U3 pacTBOpa COJIH.

Na6opatopHble U NpaKTMYeckne paborbl

JlabopaTOpHBIE ONBITHI:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHHH.

B3saumozeiicTBrMe HEPACTBOPUMbIX OCHOBAaHUM C KUCJIOTAMHU.
Paznoxenue rugpokcuga Mmeau(Il) npu HarpeBaHUM.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue skcnepyMeHTa/IbHBIX 33/1a4 110 TeMe «OCHOBHbIE
KJIacCbl HEOPTraHUYeCKUX COeJUHEHUN».

BbluncneHus
— 10 YPaBHEHHUAM XUMHUYECKUX peaKL[I/Iﬁ

Ormpeznenenre OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COSANHEHHH 10 Ma0NoHy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KIaCCOB HEOPTaHWYECKHUX COEIUHEHUH Ha
OCHOBE OIIPE/IENICHUS.

Cocraienne GopMys OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSIUHEHHI U Ha3bIBAHUE
HX [0 MEXIYHAapOJHO! U TPUBUAIBHON HOMEHKIIATYpPE C UCIIOJIb30BAHUEM
OIIpe/ieNICHNsI U TaOJUIBI PACTBOPHMOCTH.

Knaccudunupoanue n3ydaeMbIX BEIIECTB IO COCTABY H C8OLCcmEam ¢ ONOPOi Ha
OIIpEe/IeNICHNS], CXEMBI M TAOJIHITYy paCTBOPUMOCTH.

CocTaBneHne TaONUIbl TEHETUIECKUX PSOB U cXeMbl «I eHeTnueckast B3auMOCBS3b
OCHOBHBIX KJTaCCOB HEOPTAaHWUECKHUX COETHMHEHUID MO PyKOBOACTBOM Iearora.
[Iporao3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLINX XMMHUYECKUX CBOICTB
H3y9YEHHBIX KJIAaCCOB, TPYIII BEIIECTB, K KOTOPHIM OHM OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMbl «I eHeTHuecKas B3aMMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHHMUECKUX
COEAMHEHUI» IO PYKOBOJACTBOM II€Jarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUM peakluii, WUTIOCTPUPYIOLINX XUMUYECKUE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOIYUeHls BEIIECTB N3YYCHHBIX KJIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MKy HUMH, C
OTOpoii Ha BEpOATBHYIO CXEMY B KAYECTBE 3PUTEIHHOH OTIOPHL.

CocraBieHne MOJEKYISIPHBIX yPaBHEHUH PEaKIUi 10 CXeMaM C NpeaBapUTEIbHBIM
00CyXIeHHEM BBIOOpa PearnpyromnX BEIeCTB.

BrranciieHne no ypaBHEHASIM XUMHYECKHUX PEAKIHil KOIMYecTBa, 00bEMa, MacChl
BEILECTBA 10 KOJIMYECTBY, 00BEMY, Macce peareHTOB MJIH IIPOAYKTOB PEaKIUH I10
AITOPUTMY.

[InanupoBaHye U OCYILECTBICHUE HA IPAKTUKE XUMUYIECKOTO SKCIIEPUMEHTA U
HaOJIIOJICHNSI TIOJ] PYKOBOJICTBOM YYUTEJS.

DopmynrpoBaHUE BRIBOAOB MO pe3ysIbTaTaM SKCIIEPUMEHTA C HCIIOJIb30BaHUEM
OIIOPHBIX CIIOB.

DopmynHpoBaHHE C MOMOIIBIO MEarora U BBITOIHEHNE MTPAaBHI 0€30TTacHON paboTHI B
71a00paTOPHH NIPH HCIOIB30BAaHUH XUMUIECKOH TOCY B B 000PYTOBAHHS.
Vcnonp30BaHye NpH BBINOJIHEHUHN y4eOHBIX 3a1aHHi U B TIpoLecce
HCCIIe10BAaTEIbCKOM NS TEeNbHOCTH HayYHO-MIOMYJIIPHOM JIUTEPATypbl XUMUYECKOTO
CoZiepKaHMs1, CIIpAaBOYHbIE MaTepualbl, pecypchl ViHTepHeTa, OCyliecTBIeHHE BHIOOpa
I0J] pyKOBOZACTBOM II€Jlarora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH}popManmIo 13 yIeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHOE NCIIOTb30BAHHE
H3y9IEeHHOTO TIOHATHIHHOTO anmapaTa Kypca XHMHH C HCHOJIb30BaHUEM IUIaHa,
OTIOPHBIX CJIOB, AJITOPUTMA.

Paspgeun 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakiuu (15 1)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
Nepuogunueckas cucrema
XUMUYECKUX I/IEMEHTOB

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

[lepBble MONBITKU KJAaCCUPUKALUU XUMHUYECKHUX 3/1€MEHTOB.
[ToHATHE 0 rpynIax CXOAHbIX 3J1eMEHTOB (1Lje/I04YHbIe U
11{eJIOYHO3€eMeJIbHbIe MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*J71€eMeHTBI, KOTOpPble 06Pa3yIOT

aMdoTepHble OKCUABI U TUAPOKCUBL*

[lepuoaundeckuii 3akoH u [lepuoan-yeckas cuctemMa
XMMUYecKUx aseMeHTOB /. U. MengeneeBa. [lepro/bl, rpynnsl,
noArpynmnbl. PU3UYECKUN CMbIC/ IOPSJKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TpyNbl.

Ctpoenue aToMoB. COCTaB aTOMHBIX s/iep. *U30TonbL.*
JnekTpoHbl. CTpOEeHHE 3/JIEKTPOHHBIX 060J109EK aTOMOB NEPBbIX
20 XMMHUYeCKUX 3/71eMeHTOB [lepruonyecKor cHCTeMbI

J. . MeHnesneeBa.

XapakTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €r0 MOJI0KEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHpesneeBa.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB MaJIbIX
NepHOo/0B U IJIaBHBIX NOJAIPYII B 3aBUCUMOCTH OT aTOMHOTI'0
(mopsizkoBoro) HoMepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyeckoi
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB /IJIS1 Pa3BUTHUS HAyKU U
npakTuku. [[. U. MeH/iesieeB — y4€HBIH, Tejaror ¥ rpakgaHuH.*

JAemoHcTpauum

KopoTkonepuoaHas v JJIMHHONIepUOUHAsA GOPMBI
[Teproanveckol cCUCTEMbl XUMUYECKHUX 3JIEMEHTOB

. U. MeHpeneeBa.

0O3HakKoMJIeHHEe C 06pa3llaMy METAJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTOpHBIY OMNBIT:

B3auMmo/elicTBHE THAPOKCHIA IIMHKA C pAaCTBOPAMHU KHCJIOT U
ieja04ei
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PackpbIBaTh CMbICJI IEPHOLUYECKOT0 3aKOHA 10/, PYKOBOACTBOM I1€Jjarora.

[ToHHMaTh CylLeCTBOBaHHE NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
3/1IeMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHEHUH OT MOJIOXKEHHUSI B IEPUOUYECKON CUCTEME U CTPOEHHS aTOMA C
UCI0JIb30BAaHUEM CXEM U TAGJIHL.

YcTaHaB/IMBaTh CBSI3b MEX/Y [10JI0XKEHUEM 3JIEMEHTA B IEPUOJJUYECKOH CUCTEME
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsij Apa, 001ee YUC/I0 3JIEKTPOHOB U
pacinpejesieHHe UX N0 3JIEKTPOHHBIM CJI0SIM) [0 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHUs CBOMCTB 3JIEMEHTOB U UX COEMHEHUH 1O
rpymnmnam u nepuogiam [lepuo/iuueckoii CUCTEMBI C HOMOLbIO IeAArora.
XapaKTepu30BaTb XUMUYECKHE 3JIEMEHTHI IIEPBBIX TPEX MEPUOJOB, KaJIHs,
KaJIbIIUS 0 UX NoJIoXKeHUI0 B [lepuoguyeckoit cucreme /[l. U. MeHeneeBa.

CienoBaTh NpaBU/IaM 6e30MacHON paboThl B JIJaOOPAaTOPUU NMPH HUCNOJIb30BAHUU
XUMHYECKOH MoCy/ibl U 060pyAOBaHUS 0] KOHTPOJIEM Ilefiarora.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOM Ha
nHdopMaIIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUIHBIN annapaT Kypca XUMHUU 110CsIe
CTPYKTYpHUPOBaHHs MaTepHaJsia C UCNOJIb30BaHUEM KJIHILE.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa [ocie
CTPYKTYpHUpOBaHHs MaTepHaJia, CIpaBo4Hble MaTepuasl ([leproanyeckyro
CHCTeMY XMMHUYeCcKHX 371eMeHTOB /l. . MeHziesieeBa, TabIMLy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U COJIeH B BOJI€, 3JIEKTPOXUMHUUYECKUHN PsAJL HANpsHKEeHUH
METaJJIOB).

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B ITpolLiecce
MCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 CO/IepIKaHHsl, CIpaBOYHbIe MaTepHasbl, pecypchbl IHTepHeTa Moz
PYKOBOZCTBOM Ilefiarora



Tema 9. Xumunueckas cBasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KIIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XMMUUYECKHX 3JIEMEHTOB.
Xumuyeckas cB3b (MIOHHas, KOBaJIEHTHasA NMOJIAPHAs U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUC/IEHUS.

OKHUCIMTE/IbHO-BOCCTaHOBUTEIbHBIE peaknuu (OBP). [Ipoueccer
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKHUCIMTE/IbHO-BOCCTAaHOBUTEJIbHBIE PEaKLMU: TOpeHue,
peakLiuy pasJyoKeHus, CoOeJMHEeHUs

(2 4 B HExemto0, Becero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH 110/ pyKOBOACTBOM Iearora.

OnpefiessiTh BUJ, XUMHUYECKOH CBSI3U B CO€JMHEHUH C UCTIO/Ib30BAHUEM CXEM.

OnpeieIiTh CTeNeHb OKUCJIEHUS XMMUYECKOT0 3/1eMeHTa 110 GopMyJie ero
CoeIMHEHUS C MCNOJIb30BAaHUEM QJIFOPUTMaA.

OmnpefensiTh 3J1EMEHT (BELLECTBO) — OKHUCJIUTEJb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSICHATD CYLHOCTb NPOLECCOB OKHUCIEHHS U BOCCTAHOBJIEHUS.

CoCTaBJIATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YMC/IA OTJAHHBIX U NPUHATBIX
3JIEKTPOHOB.

CocTaBJsITh ypaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIBHON PeaKIMy M0
QJITOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIHHU.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH TeKCThI yieOHUKa [ocjie

CTPYKTYpUPOBAHUS MaTepHaJla, CpaBOYHble MaTepHaJIbl (IepHUOJUYECKYIO
CUCTEeMY XMMHUYeCKHUX aieMeHTOB /I. U. MeHzeieeBa, Tab/IULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJiE, 3/IEKTPOXUMUYECKUH P/ HANPHXKeHUH

MeTaJlJIoB).

MpumepHble TeMbl,
pacKpbiBaloLwwMe faHHbI pa3gen
nporpammsl,

M KOAIMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHue

OCHOBHOEe cogepkaHue

OCHOBHbIE BUAbI A,EATENbHOCTU
obyuatowmxca

Paspeu 1. BemecTBo M XMMHYecKue peaknyu (17 1)
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IloBTOpEHUeE U yriy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproandeckuii 3akoH. [lepuoandeckas cucTeMa XUMHUYECKHX
asneMeHTOB /. U. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMEHTOB NePBbIX TPEX
Nepro/i0B, Ka/us, KalbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANYecKol cUcTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHM4ecKux BelllecTB
(MexxayHa-po/iHas ¥ TpUBHUAJIbHAsH). XUMHUYECKHE CBOMCTBA
Bell|eCTB, OTHOCSIMUXCS K Pa3/IMYHbIM KJIacCaM HeOpraHUYeCcKUx
coeJJMHEeHUH, UX FreHeTHYeCcKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbl XUMUYECKOH CBS3U U TUIIBI
KPHUCTA/VIMYECKUX PelIETOK. *3aBUCHMOCTb CBONUCTB BeI[eCTB OT UX
cTpoeHus.*

JeMoOHCTpauumn

1. Mozesin KpUCTA/L/IMYeCKUX PEellETOK HeOPraHU4eCKUX BelleCTB.
2. KopoTkonepuo/jHas U AJMHHOIlepHoAHasA GOPMbI
[leproandeckoi cUCTEMBI XUMHUYECKHUX 3JIEMEHTOB

. U. MenpgeneeBa

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI ePBbIX TPEX NePUOA0B, KaTUA U
KaJIbLIUA N0 UX nosiokeHUIo B [lepuoauyeckoit cucteme /[l. U. MengesieeBa ¢
ONOpOU Ha aJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HEOpPraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3IMYHbIX KJ1acCOB,
NOATBepKAaTh CBOMCTBA IPUMepaMHU MOJIEKYJIIPHBIX YpaBHEHU I
XUMUYECKHX PEaKLUH C OMOPO Ha CXeEMY.

OnpeaensiTb BUA XMMAYECKOM CBA3U U TUI KPUCTANINYECKOHN pelIéTKU
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BelleCTB B 3aBUCUMOCTH OT UX CTPOEHUsI ocJie
npeJiBapUTebHOrO pas6bopa.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaIuio U3 y4e6HUKA U CTPAaBOYHbIX MaTepHaJIOB, TPAaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XMMHU.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B poLiecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
10/l pyKOBOJCTBOM IeJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMUYECKHX peaKuuit
(44)

Knaccudpukanus XMMU4eCKHUX peaKkLui 1o pa3InyHbIM IpHU3HaKaM
(mo YKCIIy ¥ cOCTaBY YYaCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeIJI0BOMY 3beKTY, 10 U3MEHEHHUIO CTeneHeil OKUCIeHHUs
XUMHUYECKUX 3JIEMEHTOB, 10 06PAaTUMOCTH, 10 yYaCTHIO
KaTasusaropa).*

*JK30- U IHAOTEPMHUYECKHE PEAKLUH, TEPMOXHUMHUYECKHE
ypaBHeHus1. [IoHATHE 0 CKOPOCTH XMMHUYECKON peakLuu. [loHsiTHE O
TOMOT€EHHBIX U TeTEPOTEeHHBIX peakiusX. [loHATHe 06 06paTUMbIX
Y HEO6PATHUMBIX XHMUYECKHUX peaKLusiX. [[oHATHE 0 XUMHYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUY€ECKOH
peakLHHU U M0JI0XKeHHe XUMHYEeCKOTro paBHOBeCHsL.*
OKHUCIUTENBbHO-BOCCTAHOBUTE/bHbIE PeaKL MU (3JIeKTPOHHBIH
6aJlaHC OKUCIUTENbHO-BOCCTAHOBUTENBbHOM peaKLHu).

JleMoHCTpauumn

1. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peaKL MU OT pa3JIU4HbIX
daxTopoB.

2. Bo3peiicTBre KaTa/iM3aToOpa Ha CKOPOCTb XMMUYECKOHN peaKIuH.
3. [IprMepbl HEOOPATHUMBIX U 06PATUMBIX PeaKIIMH.

4. CmelleHME paBHOBECHUS XUMUYECKON peaK iU,

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB UJIU
NPOAYKTOB 10 ypaBHEHUSIM XUMHUYECKUX peaKLui

PackpbIBaTh CMbIC/ U3yYaeMbIX IOHSITUH U IPUMEHSTh 3TU NOHATHS NPU
ONMCAaHUH CBONCTB BELIECTB U UX NPeBpallleHH.

KnaccuouuupoBaTh XMMUYeCKHE peaKL[UH 110 pa3JIMYHbIM IPU3HAKAM.

YcTaHaB/IMBATh 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON PeaKIMH OT Pa3/IMYHbIX
$aKTOpOB MO/ PYyKOBOACTBOM YYUTEIS.

[IporHo3upoBaTh BO3MOXXHOCTU MPOTEKAHUS XUMHUUECKHX MpeBpalleHHUH B
Pa3/IMYHBIX YCJIOBUSIX IOC/IEe MPeJBapUTEIbHON PaGOTHL

OnpenensiTb OKUCJIUTENb U BocCTaHOBUTE b B OBP.

CocTaB/IsITh 3/IEKTPOHHBIHN 6alaHC peaKLUH.

[TpoU3BOUTH BBIYUCIEHHUS 10 XUMUYECKUM YPABHEHUSIM 10 aJITOPUTMY.

BricTpauBaTh pa3BépPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOU Ha
nHdopMaIHIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHITUIHBIN aNapaT Kypca XUMHUH T0CIe
NpeJBapUTeNbHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

HWcnosb30BaTh MPH BbINOJHEHWH Y4eGHbBIX 33/JaHUH U B TpoOIecce

HCCJIeI0BATENbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
10CJIe KOHCY/IbTAIUHU C I1e/Jarorom.
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Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(84)

Teopus 3/1eKTPOJUTHUYECKON JUCCOLUAL MU, DIEKTPOJIUTHI U
He3JIEKTPOJIUTHL. KaTHOHBI, aHHOHBI. *MeXaHU3M U CcCoLHaluu
BellleCTB C pa3/IMYHbIMU BUJIaMU XUMUYeCKOU cBA3U. CTelleHb
aucconuanuu.* CUibHbIe U C1abble 3J1eKTPOJIUTHI.

Peakuuu noHHOTr0 06MeHa, YCI0BUS UX IpOoTeKaHusl. MoHHbIe
YpaBHEHUS peaKkLhil.

XUMHYecKHe CBOMCTBA KHUCJIOT, OCHOBAaHHH U COJIEH B CBETE
npe/CTaBJAeHUH 00 3/IeKTPOJIMTUYECKON Auccounanuu. Cpesa
pactBopa. [loHsATHE 0 TUpoIH3e COJIEH.

KayecTBeHHbIE peaKIlMuy Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, GpOMU/JI, HO3U/]-, Cy/1bdaT-, KApOOHAT-,
cuMkaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATHOHBI aMMOHHUS,
MarHus, KajJbLius, aJIOMUHUS, XKeJe3a 2+, 3+, IMHKa,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaX..

JleMOoHCTpauuu

JneKkTpUYecKasi MPOBOAUMOCTh PACTBOPOB BELIECTB; ABHUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OMNbIThI, WIJIIOCTPUPYIOI[HE TPU3HAKH IPOTEKAHHUS PeaKUi
HOHHOI'0 06MeHa.

OmnbITHI 10 OIIPe/IeJIEHUIO CPe/bl B pacTBOpPAaXx coJiei (xyopuja
HaTpHs1, KapOOHATA HATPHUS, XJIOPUAA [IUHKA).

JlaGopaTopHble U IpaKTH4YeCKUE

pa6oThl

JlaGopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdata meau(Il)

Y 1EJI04YH, KapOOHaTa HATPHUS U COJITHON KUC/IOThI, peaKIus

HeWTpasu3aluy MexAy I'MpOKCU/I0M KaJIusl U COJITHOM KUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pa6oTa:

Ne 1. PelteHue 3KCIepMMeHTa/IbHbIX 33/ia4 110 TEME.
BoluucieHus

— 0 YPaBHEHUSIM XMMUYECKUX peaKLui

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH, @ TAKXKE CMbIC/I TEOPUU
3JIEKTPOJIMTHYECKOH AU CCOLIMALIMU C OIIOPOH Ha CXeMBI.

O6bACHATb NPUYUHBI 3J1IEKTPOIIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJATh ypaBHEHUS JUCCOLMALMU KUCIIOT, LleJI0YeH U COJIEH, TOJTHbIE
Y COKpaLléHHbIe HOHHbIE YPABHEHHUS XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[lJ1aHUPOBAThb U OCYLIECTBJSATh HA IPAKTHUKE XUMUYECKUE 3KCIIEPUMEHTHI,
HPOBO/UTH HAGJIIOJEHUS, Ae/IaTh BBIBO/IBI 10 Pe3yJibTaTaM 3KCIIepUMEHTA
1ocJie npeiBapuTeJbHON paboThI.

CiieioBaTh NpaBUJIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
HCIOJIb30BaHUHM XUMUYECKOH MOCY/bl ¥ 060pY/JOBAHUS 10/, KOHTPOJIEM
nejarora.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPAaBHEHHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XUMHUH T10csIe
Ipe/BapUTENbHOTO CTPYKTYPUPOBaHHUsA MaTepHaa.

Hcnosb30BaTh NpH BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lep>KaHusl, ClIpaBOYHbIe MaTepHasbl, pecypcel HTepHETA
10CJIe KOHCYJIbTALMH C I1€JaroroM.

Paspen 2. HemeTasuibl U UX coeUHEeHUs (24 )
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /I HUX CTelleHH
okucieHus. CTpoeHHe U GpU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HAa NPUMepE XJI0pa
(B3auMozeNCTBYE C MeTA/IJIaMH, HEMeTa/lJIaMH (BOJOPOJIOM U
Kucjaopogom),*menoyamu*). XsopoBogopo. CosisiHast KUCA0TA,
XUMUY€eCKHe CBOUCTBA, *nosiyyeHre*, mnpuMeHeHue. KauecTBeHHbIe
peakL1u Ha raJloreHU/1-uoHblL */lelcTBHE XJI0pa U XJIOPOBOZ0PO/a
Ha OpraHu3M uyeJsioBeKa.* BaxkHel1Me XJIOpUAbI U UX HAXOX/IEHHE B
HpUpoJe.

JeMoHCTpauumn
Bugeomarepuassl: rasoreHsl ¥ MX COeJUHEHHUS.
0O6pa3subl XJI0OpUJ0B.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl
JlabopaTOpHBIH OMBIT:

PacriosHaBaHue XJI0pH/I-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosryyeHUe COJITHON KUCJIOThI, U3yYeHHUe eé CBOMCTB.

BoeruucieHust
M0 YPaBHEHHUSIM XUMUY€ECKHX PEAKI[HUM.

O6bACHATD 0011He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIIOB U UX
coelMHEHUH B Ipe/ies1ax MaJlblX IEPHO/I0B U TJIaBHBIX IO IPYIII
[TleprosuyecKod cMCTEMbl XUMHUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C MCII0/Ib30BaHUEM CXEMBL.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCThIX BELECTB
raJloreHOB (Ha MpUMepe XJI0pa) U CJI0XKHbIX BeIeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUs1), CIOCOBBI UX MOJNYYeHHs], IPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HU YesI0BEKA II0C/Ie CTPYKTYPUPOBaHUs MaTepHaia.

Onpe/esiTh raJIOTeHU/-MOHBI B PACTBOPE C UCIO0JIb30BAHUEM TaBJIUILbI
"XapakTepHble peaKLlMH Ha aHUOHBI".

[11aHMpPOBAaTh U OCYLIECTBJ/ISTh Ha IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
IPOBOAUTD HAGJIIOIeHHS, [leJIaThb BbIBOJbI 110 pe3y/bTaTaM 3KCIIepUMeHTa
MocJie peiBapUTebHONU paboThI.

Tema 4. O6masn
XapaKTepUCTHKa XMMHU4YEeCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeaguHeHu (5 4)

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHUSA aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHble [IJI1 HUX CTelleH!
okucseHus. CTpoeHue U pusnyecKre CBONCTBA MPOCTHIX

BellleCTB — KHUCJIOPO/ia U Cephl.

AnnorponHbsle MoAUMUKALMY KUCJI0POJA U cepbl. XUMHYeCKHe
CBOMCTBA cepbl. B3auMoencTBHEe C HEMeTalJlaMU - BOAOPOJIOM U
KHCJIOPOJIOM, MeTa/lJIaM{, KOHLIEHTPUPOBAHHBIMU a30THOW U
cepHO# kucjaoTaMU. CepoBOJIOPOJ, CTpoeHue, Pu3nyecKue

O6BACHATH 001II1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUH
C Y4ETOM CTPOEHHUS UX AaTOMOB C OIIOPOM Ha cxeMy "U3MeHeHHe paJiuycoB B
noArpymnmnax”.

XapakTepu30BaTh GpU3NYECKHUE
Y XUMHYeCKHe CBOMCTBA NPOCTOr0 BELeCTBA CePhI U €€ cOeIUHEHU N
(cepoBOmOPO/1a, OKCHU/IOB CEPBI, CEPHOU KUCJIOTHI, CY/1b}HATOB), CIOCOOBI UX
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Y XUMUYecKHe CBOWCTBA (KUCIOTHBIE H BOCCTAHOBUTEJIbHBIE).
OKcuAbl cepbl KakK IpeJiCTaBUTeIM KUCIOTHBIX OKCH0B. CepHas
KHCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak
npeACTaBUTEIS KJlacca KUCJAOT U *cneundpuyeckue™®), npuMeHeHUe.
CepHuUcCTas KUCJI0TA.

*XMMHYeCcKHe peaKl 1y, JieXKallle B OCHOBE IPOMBIILIJIEHHOTO
croco6a MoJiyueHusl CEpHOU KUC/I0ThL. AlapaThl U NPOTEKAKLHE B
HUX Ipolecchl (Ha MpUMepe MPOU3BOACTBA CEPHON KUCIOTHI).*
CoJiu cepHOU KUCJIOTHI, KaueCTBEHHasl peaKlus Ha CyJibdaT-HOH.
HaxoxJieHue cepbl U e€ coeJUHEHUH B TpUpo/ie. *XuMHu4yecKoe
3arpsi3HeHHe OKpYXKalolel cpe/ibl COeIUHEHUSIMU CePbI
(kuCI0THBIE A0X/U, 3aTrPSA3HEHKE BO3/[yXa U BOJJOEMOB), CIOCOOBI
ero npejoTBpaueHus.*

JleMOoHCTpauuu

Kosnexuuu (BuzseomMaTepuasnbl): cepa U eé coeiMHEHUS.
O6yriinBaHMe caxapa NoJ 1efiCTBHEeM KOHLEHTPUPOBAHHOU CEpHOU
KHUCJIOTBI.

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

JlabopaTOpHBIE ONbITHI:

O6HapyxeHHe cybpaT-NOHOB.

B3aumogelicTBUe pa36aBieHHON CEPHON KUCJIOTBI C IUHKOM.
BreryuciieHusa

10 YpaBHEHHUSIM XUMUY€ECKUX PEAKIHi

HOJIy4eHUs, IPUMeHEeHUe U 3HaYeHHe B IPUPO/ie U XHU3HHU YeJIoBeKa C
ONOpPOH Ha CXeMy U ILJIaH.

OnpefiensiTh Ha/M4Ke Ccy1bdaT-MOHOB B PacTBOPE.

OGBSACHATD CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C IepepaboTKON
CoelMHEHUH Cepbl IOC/Ie CTPYKTYPUPOBAHUS MaTepUaJia.

[11aHMpPOBAaTh U OCYLIECTBJ/ISTh HAa TPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HNPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
MCI0JIb30BAaHUH XMMUYECKOH NMOCY/1bl U 060PYy10BAaHUS 10/, PYKOBO/JICTBOM
nejarora.

[IpoM3BOAUTH BBIYUCIEHUS 10 XUMHUYECKUM yPaBHEHUSIM 10 aITOPUTMY.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI yieOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX
asemeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3IEKTPOXUMHUYECKUH Pl HanpsKeHUH
MeTaJJoB).

Hcnonb3oBaTh NpH BINOJIHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCC/IeJ0BATE/IbCKOM e TeIbHOCTH HAyYHO-IIOMYJISIPHYIO JIMTEPATYPY
XHMHUYECKOI0 COZlep>KaHus, ClIpaBOYHble MaTepHaJibl, pecypchl MHTEpHeTa
10cJle KOHCYJIbTAlMH C [Ielarorom
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

0O61mas xapaKTepUCcTHKa 371eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeH!
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHye B IpUpo/ie, U3nYecKUe U XUMHUYeCKHe
cBoiicTBa. KpyroBopot a3oTa B npupoJe.

AMMuak, ero ¢pusUyecKre U XMMUY€eCKHe CBOMCTBA, MOJYYEHUE U
npuMeHeHue. CoJIM aMMOHUs, UX QU3UYECKHE U XUMUYECKHe
CBOWCTBa, NpUMeHeHUe, KayecTBeHHas peaKuysi Ha MOHbl aMMOHHUSI.
A30THas KUCJI0Ta, €é pu3rnyecKre U XMMUYeCcKre CBOKCTBA (o6Liue
Kak MpeCTaBUTEIS Kjlacca KUCAOT U *crienudpuyeckue™).
*A3oTUCTast KUCI0Ta. Mcro/ib30BaHKe HUTPATOB U COJIeH aMMOHUS
B KauecTBe MHUHepa/bHbIX y06peHn.*

XuMHYecKoe 3arpsi3HeHHe OKpy»Kalliel cpefibl coeJUHeHUSIMU
a3oTa (KUC/I0THbBIE J0X/AY, 3arpsi3HEHNe BO3/1yXa, T0YBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, pusnueckue u
XMUMHYECKHe CBOMCTBA.

Okcug dpocoopa(V) u pocoopnas kucora, dusudeckue U
XMMHUYeCKHe CBOWCTBA, *nosyyeHue.* *KauecTBeHHas peakuus Ha
docdaT-noHbL*

*Wcnosb3oBaHre ¢pochHaToB B KaueCTBe MUHEPATbHBIX y100peHH.*
3arpsi3HeHue MPUPOAHBIX BOJ0EMOB pochaTaMH.

JleMoOHCTpauuu
Konneknuu: docdop u ux coejuHeHuUs.
B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THON KUC/IOTHI C Me/IbIO.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMy a30THBIX U ocPOpHBIX yA0OpEeHUH.
[IpakTHYeckas paboTa:

Ne 10. [TosryyeHre aMMUaKa, U3y4YeHUe ero CBOMCTB.

BbruucieHust
10 YypaBHEHUAM XMMHUYECKUX peaKL Uil

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3J1eMeHTOB VA-
IPYIIIBI M UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepHu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA NPOCTBIX BELECTB
asoTta u ¢ocdopa U UX coeJUHEHUH (aMMHUaKa, COJIE aMMOHHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuzaa pocpopa(V) u pochopHoil KUCIOTHI,
¢docdaToB), cnocob6bl UX MOJNTYYEHHUs], TPUMEHEHHE U 3HAYEHUE B IPUPOJie
Y ’KU3HU Y€JI0BEKA C UCTI0JIb30BAHUEM CXEMBI.

OnpeesiTh MOHBI aMMOHHUSA U pocdaT-HOHBI B PACTBOPE C UCN0JIb30BAHUEM
TabuLbl "XapaKTepHble peaKIud Ha KATUOHbI 1 aHUOHBI".

OGBSICHATD CYLHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKEHUEM
coeHeHUH a30Ta U pocdopa B OKpyKarLel cpeie.

[l1aHMpPOBATE U OCYLIECTB/ISATD HA MPAaKTHKE XUMUYeCKUe IKCIIepUMEHTHI,
IPOBOJUTE HAbJII0JeHHUs, leJIaTh BBIBOABI 110 pe3yJbTaTaM 3KCIepU-MeHTa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPaTOPUH NPU
HCMO0JIb30BAaHUHM XUMHUYECKOHU MOCYyAbl ¥ 060py/JOBAHMUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI y4eOHUKa,
CIpaBOYHbIE MaTepHaJbl (TEPUOJUYECKYI0 CUCTEMY XMMUYECKHX
aneMeHToB /l. U. MeHzesieeBa, TaGIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHWH U coJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
METaJJIOB).

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce

HCCJIel0BATENbCKOH JIeATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI0 COJIepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
N0CJIe KOHCYJIbTAIUHU C I1€/Jarorom

Tema 6. O611asA XapaKTepuc-
THUKa XUMUYeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHHMH U UX

Yriepop, aJsioTponHble MoAGUKaLMK TpaduT, asMas.
BsaumojeiicTBUe ¢ MeTa/lJIaMH, HeMeTa/lIaMH,
KOHLIEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHHe B Ipupoje, Gu3niecKre U XUMUYECKHe

O6BSACHATH 06IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB IVA-
rPyNIbl U UX COeJUHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb $pU3UYECKHE U XUMHUYECKHe CBOMCTBA MPOCTHIX BEIIECTB
yrJaeposa U KpEMHHUS U UX coeiJMHeHUH (OKCH/I0B yTriiepo/ia, yroJabHOU
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coeiUHeHUs cBo¥cTBa. Acop6uus. Kpyrosopor yriepoja B npupoze. KHCJIOTBI, KAP6OHATOB, OKCH/Ia KPeMHHUS, KPeMHHUEBOM KHUCJIOTHI,

(84) OxcuAbl yrieposa, ux GusnyeckKre U XMMUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNIOCOGBI UX MOJIyYeHus], IPUMeHeH e U 3Ha4YeHue B IpUpo/ie
JleliCTBYe Ha HBble OPraHU3MBl, I0JIyYeHNe U IPUMeHeHHe. Y KHU3HU YeJIOBeKa.
*JK0JIOTUYECKHE POGJIEMBI, CBSI3aHHbIE C OKCUAO0M yriepoga(lV); OnpesensiTb KApOGOHAT- U CUIIMKAT-
rUINoTe3a [J106a/JbHOT0 NOTeIJIeHUs KJIMMaTa; TapHUKOBbIN HOHBI B pacTBOpe.
adoekrt.* OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX P06JIeM, CBSI3aHHBIX C HAX0XK/AeHUEM
Yro/ipHas KUC/I0TaA U €€ coJiy, UX GU3nuUecKre U XUMUUYeCcKHe YIJIEKHCJIOr0 ra3a B OKpy»Kamwliel cpefie.
CBOMCTBA, NoJIlyyeHHe U IprMeHeHUe. KauecTBeHHas peakuus Ha WnmocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKUX COeIMHEHUH yTepoja u
KapboHaT-MOHBL OpraHUYecKHX BeleCTB 10/, PYKOBOACTBOM YYUTEIs1.
*[lepBoHaYa/bHbIe IOHATHUSA 06 OPraHUYECKHUX BellleCTBaxX KakK o [I1aHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
coeJJMHEHUSIX yIjiepojia: 0COGeHHOCTH COCTaBa U CTPOEHHSI. IPOBOAUTD HAGJIIOIeHHs], [ie/IaThb BbIBO/bI 110 pe3y/ibTaTaM 3KCIlepUMeHTa
[ToHsITHE 0 GHMOJIOrMYeCKH BaXKHBIX BelllecTBax: XHUpax, 6ekax, [0CJIe IpeiBapyUTeIbHOM PaboThL
yrieBojax. MaTepuajbHOe eIUHCTBO OPraHUYeCKUX U CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
HeOpraHUYeCcKUuX COeAMHEHUH.* HCMOJIb30BAaHUHM XUMHUYEeCKOH NOCYy bl U 060py/JOBAHMUS.
*KpeMHUH, ero $prsnyecKre U XMMHUYECKHe CBOMCTBA (Ha npuMepe Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 3a/JaHUH TeKCThI y4eOHHUKa,
B3aMMOJeHCTBUSA C MeTa/JIaMH M HeMeTaJ/lJlaMu), ToJIy4eHHe U crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cCHCTEMY XUMUYECKHX
MpUMeHeHUe B 3JIeKTpOHUKe.* asnieMeHTOB /I. U. MeHjesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoelMHEHUS KpeMHUsA B npupoge. O61ire npejcTaBieHus 06 OCHOBaHUH U coJied B BOJie, 31eKTPOXUMHUYECKUH A/l HanpsKeHU
okcuzie kpeMHUs(IV) 1 kpeMHUeBoO# kucaoTe. CHIMKATDI, UX MEeTaJ/VIOB) 10CJIe KOHCYJ/IbTALUU C IIe[aroroM.
HCI0JIb30BaHUE B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH. Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce
BaxkHelllllMe cTpouTe/IbHbIE MaTepHasbl: KepaMHUKa, CTEKIIO, UCCJIe[0BaTebCKOH e TeIbHOCTH HayYHO-ONYJISAPHYI0 IUTEpPaTypy
LleMeHT, 6eTOH, eJie300eToH. [Ipo6./ieMbl 6e30nacHOro XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTE/IbHBIX MaTepHaJ/IoB B OBCeJHEBHON nocJie KOHCY/IbTAallMY C IeJaroroM.
JKU3HU.*
JleMoOHCTpanum
Mogeu KpUcCTa//IM4ecKUX pell€TOK a/Masa, FpadpuTa, MOJIEKYJIbl
dynnepena.
Ancop61ysi pacTBOPEHHBIX BEL[eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
Buseomartepuasibl: cCUIIMKaTHas IPOMBIILIJIEHHOCTb.
Mojesii MoJIEKYJ1 OpraHUYeCKHUX Bell[eCTB.
JlaGopaTopHble U IPaKTHYeCKHe pa6oThl
JlaGopaTOpHBIH OMBIT:
KauecTBeHHas peakiiyist HA KApOOHAT-HOH.
[IpakTH4yeckre paGoOTHI:
Ne 11. [Tony4yeHUe YIIEKUCIOTO ra3a U U3yyeHue ero CBOMCTB.
KauecTBeHHas peaklysi Ha Kap6OHAT-HOH.
Ne 12. PelteHure 3KcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe «HeMeTasLibi».
Boruucienus
110 ypaBHEHUSIM XUMUYECKHX PeaKLUH, ec/iM O4UH U3 peareHTOB
JlaH B BU/le BOJHOI0 pacTBOpa C U3BECTHON MaccoBoM AoJiel.

Paspen 3. MeTtasuibl 4 uxX coeguHenus (20 u)

44




Tema 7. O61111e CBOMCTBaA
MeTaJlUIOB
(449)

061as xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMHU UX N0JI0keHUsA B [lepuoinyeckoil cucTeMe XMMUYECKUX
asieMmeHToB /I. U. MeHzeneeBa u ctpoeHus aToMoB. CTpoeHHe
MeTaJIIOB. MeTa/lJInuecKast CBSI3b U MeTa/lIndecKas
KPUCTA/UIMYECKasl PelIETKA. JJIEKTPOXUMHUYECKUH Psif,
HanpshKeHUH MeTaioB. Pu3nyecKkue U XUMUYECKUE CBOMCTBA
MeTaJlJI0B. *061He cCI0COOBI MONMYYEHUSI MeTaJLI0B. [lIoHsATHE O
KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI 3aIIUThI OT KOPPO3UH.
CrnaBel (CTajib, YYTYH, JIOPaJIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U MPOMBIILJIEHHOCTH.*

JeMoHCTpauumn

O3HakoMJieHHe ¢ 06pasLiaMy MeTaJlJIOB U CIJIaBOB, UX
bu3nyecKUMU CBOMCTBaMM.

Mogeu KpUCTa//IN4eCKUX PellEéTOK MeTaJlJOoB.
Bupeomarepuaibl: KOppo3usl MeTAJLIOB.

Jla6opaTopHbIe M MPaKTUYeCKHe PaGoThl

JlaGopaTOpHbI€e ONBITHI:

O3HakoMJieHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH peaKI1 MeTaJl1a C KUCJIOTON OT NIPUPOAbI
MeTasljIa.

BoeruucieHust
— 110 ypaBHEHHUSM XUMHUYECKUX PeaKIMH, eC/IM OIUH U3 peareHTOB
COZIEPXXUT IPUMeECHU

PackpbIBaTh CMbIC/ U3y4YaeMbIX TIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUuH.

O6bACHATD 061 e 3AKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3JIEMEHTOB-
METAJVIOB U UX COEJUHEHHUH C YYETOM CTPOEHUS UX AaTOMOB.

XapaKTepHu30BaTh CTPOEHHE METAJIOB, 00LIMe GU3NYECKHE U XUMUYECKHE
CBOMCTBaA MeTaJlJIOB.

XapaKTepu30BaTh 06LIMeE CIOCOGHI MOJyYeHUs METAJLJIOB MOC/IE
CTPYKTYpHUPOBaHHs MaTepHaJa.

CieioBaTh NpaBUJaM 6e30MacHOM paboThl B JIaG0OPaTOPUU IPU
HCI0JIb30BaHUU XUMHUYECKON OCY bl U 060PY/J0BaHUS.

[IpoM3BOAUTb BHIYUCAEHUS 10 XMMUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI yieOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX
aseMeHTOB /I. U. MeHzeeeBa, TabIuIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMUYECKUH P HAaNpsKeHU N
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B poLiecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepiKaHusl, CIpaBOYHbIe MaTepHaslbl, pecypcel HTepHETa
10CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroromM
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Tema 8. BaxxHelIne
MeTaJl/Ibl M UX COeJMHEHUA
(164)

[llesiounble MeTasbl. [losioxeHue B [leprosuyeckoit cucteme
XUMUYeckux aseMeHTOoB /l. U. MeHzies1eeBa, CTpoeHHe aTOMOB.
Haxoxgenue B npupoze.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJusi). OKCUABI U TUAPOKCH/IbI HATPUs U Kasus. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

l[lesiouHO3EMeEIbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepuoanueckod cucTeEMe XUMUYECKUX
aneMeHTOB /. U. MengeneeBa. HaxoxeHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBA. BaxkHelilline coefUHEHUS
KaJb1us (OKCUA, TUAPOKCHUZ, coH). *2KECTKOCTh BOJBI U CIIOCOGBI
eé ycTpaHeHUs.*

AmomuHuil. [lonoxeHnue B [leproandeckoit cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHfesieeBa, cTpoeHue aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCHU/A.

XKeneso: cocras, cBoiicTBa 1 nosy4yeHue. [losoxxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3JIeMEHTOB

. U. MeHzesnieeBa, cTpoeHue atoMa. HaxoxzeHue B npupoze.
dusnyeckre U XUMU4ecKUe cBocTBa. OKCU/bI, TUAPOKCUIBI U COTU
xese3a(ll)

u xene3a(Ill).

JleMoOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpauiMBaHue NJlaMeHU MOHAMU HaTPHUS U Kalusl.
OkpaluMBaHUe [JlaMeHU MOHAMU KaJIbIIUsl.
B3aumMogeiicTBUE OKCH/Ia KaJIbI[US C BOJOH.
Busieomatepurasbl: ropeHHE XeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IpaKTUYeCKHe paboThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3ljaMy aJIIOMUHUSA U €ro CIJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/IA ATFOMUHUS.
KauecTBeHHbIe peaKlUU Ha UOHBI KeJie3a.
[IpakTH4eckue paboThI:

Ne 13. PelteHre 3KcliepMMeHTaJbHbBIX 33/ja4 110 TeMe «MeTaJsLbI».

BbruucieHust
110 YpaBHEHUSM XUMHUY€ECKHX PEaKLUL.

O6bACHATD 061 e 3AKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3JIEMEHTOB-
METaJ/VIOB B IPYMNIAX U UX COeAMHEHHUH C y4€TOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb pU3HMUECKHE U XMMUYeCKHe CBOWCTBA NPOCTHIX BELeCTB
MeTaJlJIOB U UX COeZJUHEHUH (OKCU/0B, THIPOKCU/IOB, COJIeH) C olopoi Ha
CXeMy, CIIOCOObI UX MOJIyYEHHs], TPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U XKU3HU
YeJIoBeKa.

Pacno3HaBaThb € IOMOLIbI0 KAY€CTBEHHBIX PeaKIMH MOHbI METAJIJIOB (MarHus,
KaJIbLYsl, aJIIOMUHUS, IIUHKA, XKeJsie3a (2+), xkenesza (3+), meau (2+) ¢
HCI0JIb30BaHUEM TabJIULbI "XapaKTepHbIE peaKLUU Ha KATUOHBI".

[11aHMpPOBATh U OCYLIECTBJ/ISTh HAa IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
HPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CrnesfoBaThb IpaBu/IaM 6e30macHON paboThI B 1a60PaTOPUU NTPU
HCII0JIb30BAaHUH XUMUYECKOH NOCYAbl U 060PYAOBAHHS.

[Tpon3BOUTE BEIYHUCIEHHS 10 XUMUYECKUM YPaBHEHHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHU.

Hcnonb3oBaTh NpU BHINOJIHEHUH Y4e6GHBIX 3alaHUH U B IIpoLiecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
H0CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroroM

Pa3ges 4. XumMusa 1 oKpy:xawias cpeja (3 4)

Tema 9. BelnectBa u
MaTepHaJibl B 2)KM3HU
yeJjioBeKa

*HoBnble MaTepHaJibl U TEXHOJIOTHUH. BBLU,ECTBH " MaTepuaJibl B
HOBCGAHBBHOﬁ ’KHU3HU YyesioBeKa. XUMUSA U 30pOBbE. besonachHoe
HCII0JIb30BaHHE BeleCTB U XUMHUYECKUX pea}cuuﬁ B 6blTy.

XapaKTepHu30BaThb POJib XUMHUH B PA3JIMUHBIX Chepax esTebHOCTH JIIeH,
OCHOBHbI€ BelleCTBA U MaTePUaIbl, IPUMEHsIEMbIe B XKU3HU COBPEMEHHOT'0
YeJsIOBEKa.
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(34)

[IpypoaHble HCTOYHUKHU YT/1€BOLOPO/OB (Yro/ib, NPUPOAHBIN ras,
HedTh), IPOAYKTHI UX IePePABOTKH, UX POJIb B OBITY U
MPOMBILIJIEHHOCTH.

OCHOBBI 9K0OJIOTMYECKOH TPaMOTHOCTH. XUMUYECKOE 3arpsi3HeHUe
OKpy»Katollel cpesibl (Ipe/iesibHO JOMyCTUMAast KOHLEHTpaLUs
BemecTB — [1/1K).

PoJib XMMUU B pellieHUH 3KOJIOTHYECKUX TPo6aeM.*

O6bACHATD yC/10BUSA 6€30M1aCHOT0 UCI0/Ib30BaHUS BELIeCTB U XUMHYECKUX
peakui B GBITY.

AHanu3MpoOBaTh U KPUTHUYECKH OLleHUBATh MHPOPMALIHIO O BIAUAHUU
HPOMBILIJIEHHOCTH, CEJIbCKOT0 X03511CTBA, TPAHCIIOPTA U JIP. HA COCTOSIHUE
OKpY»Kalollel cpe/ibl.

YMeTb 0Ka3bIBaTh EPBYIO MOMOIIb IPU XUMUYECKUX 0XKOT'aX U OTPaBJIEHHUAX.

[IpyHKUMATh y4yacTHe B 06CYKAEHUU MPOGIEM XUMUYECKOH U 9KOJIOTUY€eCKOU
HaNpaBJIEeHHOCTH, BbICKA3bIBaTh COGCTBEHHYIO [TO3ULUIO 10 Po6JieMe U
Hpe/JaraTb BO3MOXHBIE IYTH €€ pellleH!Us C ONOPOoH Ha HHPOpMaLMIo U3
y4yeGHHUKa U ClIpaBOYHble MaTepHabl, pecypcbl UHTepHeTA.
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbBIE
Ne aTra u@poBbie
Tema ypoka Kourposbnbie IIpakTHyeckue a udp
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumun. Posb XumMuu B KU3HH 1 bubnuorexa [IOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METO/IaX TIO3HAHUS B XUMHUHU 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
IIpa eckas padora Ne 1 «IIpaBuia pa6o
3 B leaglc;HZTOKI/I;II/IpH I ZléMm 00 f BeII/I;:mIZ - 1 bubmorexa [JOK
patop P patil https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucTeie BemecTBa U cMecH. CriocoObl 1 bubnuorexa [{OK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
IIpa eckas padbora Ne 2 «Pa3znenenue
5 CBEef:;I L(IHaKH ﬂI/III)VIe eT OYHMCTKH nciae? e}II{I/II{OfI 1 bubmorexa [JOK
pHmep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmorexa LIOK
6 ATOMEI H MOJICKYJTH1 1 https://m.edsoo.ru/ff0d2a6c
5 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie u coXHBIE BElleCTBa 1 bubmorexa [JOK
p H https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmorexa [JOK
yiuipHoe ¥4 https://m.eds00.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECCTB.
10 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB 1 bubmmorexa [JOK

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11 OtHOcHTENbHAS aTOMHAs Macca. bubnuorexa [IOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bub6nmoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniectBa. Mosb. MossipHas bubmmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3NYeCKUe U XUMUYECKHUE SIBICHHUS. bubmuorexa [IOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUsI IPOTEKAHUS Bbu6moteka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoaudecTBa, MacChl BEIIECTBA bubnunoreka LIOK
17 .
110 YPAaBHEHUSIM XUMUYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
Knacc a ec €aKIui
18| (oommomn, pasowonn, sonomenns Bu6mnorexa LIOK
! P ’ m ’ https://m.edsoo.ru/ff0d3f34
obMmeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONETIUCT 0606yq eHue 1 bubmorera [IOK
" et o https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HAaHUH
20 KonTponsnas padora Nel no teme «Bermecta bubmuoteka [IOK
Y XMMHYECKHE PEAKIIUN) https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razoB. CocTtaB Bo3ayxa.
21 Knci};xo — DJIEMEHT U MPOCTOE BCHY:CTBO bubmorexa I[JOK
pos p B ’ https://m.edsoo.ru/ff0d448e
O30H
dusznyeckue €CKHE CBOWCTBA
22 KHP::JII? 0 K:I (pzaiHhI/fII:IqOKfII(/JIHeIfH:I rTcl)3 €HHe) bubmmorexa [JOK
poZL H - TOP ' https://m.edsoo.ru/ff0d4614
ITousTie 00 OKCcHIax
23 Crioco6bI ostyueHust KUCI0poa B bubmuoteka [IOK
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

1a00paTOPUU U MTPOMBIIUICHHOCTH.
[Ipumenenue kucnopoaa

https://m.edsoo.ru/ff0d497a

TennoBoii 3pPekT XUMUIECKON peaKInu,

bu6nmoreka IIOK

24 MOHSTHE O TEPMOXHUMHYECKOM YPAaBHCHHH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
TormmmBo (HedTh, Yroiab U METAH).
25 3ar 5[3H€I—EI/IC(1];O3 o a, CII0COOBI lro Bubmorexa LIOK
P AyXd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
IIpa eckas padora Ne 3 o Teme
26 «ﬁoimzﬂni 211206; aHue KI:/ICJ:OMO a Bubmiorexa LIOK
ya . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
97 Bomopon — a5ieMeHT 1 MPOCTOE BEIIECTBO. bubnunoreka LIOK
Haxoxnenue B ipupoje https://m.edsoo.ru/ff0d4ddo
28 Ddu3nvecKue U XMMUYECKUE CBOMCTBA bubmuoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TToHsaTne 0 KUCIOTAX U COJISIX Bubmnorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI moTy4eHus BOAOPOia B bubnmnorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
ITpaxktnueckasa padora Ne 4 o Teme
31 «gon €HUE U 2061/1 aHKe BOIOpOaa Bubmaorexa LIOK
i . P AOPOAA, https://m.edsoo.ru/ff0d4f42
U3YYEHHE €r0 CBOMCTB)
. . bubmuoreka [JOK
32 MounsipHblil 00bEM Ta30B. 3aKOH ABOTaipo https://m.edsoo.ru/ffod542%e
B cie 00BEMa, KOJIMYECTBA BEIIECTBA
33 raf;,l: Plione;{: IS/IISBGT()JTII\-I/IOMK IJ(IZIJ?HHZISTBB S Bubmorexa HOK
.. Y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UK 00BbEMY
Brrunciaenust 005M0B Ta30B IO YPaBHEHUIO
"yp bubmuorexa [{OK
34 pEaKIuu Ha OCHOBE 3aKOHA 00BEMHBIX

OTHOIIIEHWIT Ta30B

https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

bubnunorexa LIOK

35 ®dusndecKkue 1 XUMHYECKUE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. Hacbie e
37 Helfacm EII)HH:I]Z paIl/IcTTJ;Icf bl Nf:i;l::: (I)/IJISI bubmorexa LIOK
B p PPl A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PACTBOPE
[TpakTuueckas padora Ne 5 mo Teme
38 «ﬁ I/IFOTOBJ‘IGHII/:G ACTBOPOB C OIPEACIEHHON bubsmorexa [JOK
P N N P p bea https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIeH paCTBOPEHHOTO BEILIECTBAY
39 KonTtponbsHast padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaius, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
TlonydyeHue u XMMHYECKHE CBOMCTBA
41 Kchy;erx OCHOBHBIX ¥ aM()OTEPHBIX bubmorexka OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHusI: cOCTaB, Kinaccuduxarms, bubnmorexa LIOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XMMU4YECKHE CBOMCTBA bubmmnoreka HOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarmus, bu6nmorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnre 1 XMMHUYECKHE CBOHCTBA KHCIIOT bubmorexa [JOK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CoCOOb bubnuotexa [JOK
MOJTYyYEHHS, XUMUUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
47 [TpakTuueckast paborta Ne 6. Pemenue bubmuoteka [IOK

OKCIICPUMCHTAJIBHBIX 3aa4 IO TEME

https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COEIUHEHUI»

['eneTrnueckas CBsI3b MEXKIY KJIacCaMHu bubnmnoreka HOK
48 .
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubnunorexa LIOK
49 0600
ODMICHHC I CHCTCMATH3ALHA SHAHUU https://m.edsoo.ru/00ad9ch2
KoutponrHaas padora Ne3 o teme
50 "OCHEBHBIC KnI:iccm HEOPraHUYECKUX Bubmorexa OK
on P https://m.edsoo.ru/00ad9ela
COEUHEHUH
ITepBbIe mONBITKN Ki1accuUKALIAN
51 XI/HSII/I‘ICCKI/IX 3JIEMEHTOB ?IOH?ITI‘II/IG O IpyImax Bubmrorexa OK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
Ilepuonnueckuii 3axkoH u Ileprnognueckas
52 CI/IfTeMI:l XUMHYECKHX aneMeﬁToj AN bubmuorexa [JOK
T https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 Ilepuonpl, TPyl DOATPYIIIEI bubmiorexa LIOK
p - TPY ’ py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmuoreka [IOK
H3oTomnsl https://m.edsoo.ru/00ada342
CTpoeHune 3JIeKTPOHHBIX 000JI0OUEK aTOMOB
55 anepMeHTOB ITe HIZ) nyeckou cucremsl J{. U bubmorexa [JOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
XapaKTepUCTHUKAa XUMUIECKOT'0 JIEMEHTA I10
P P . bubnuotexa [JOK
56 ero nosoxeHuto B [lepuoguueckoit cucreme
https://m.edsoo.ru/00ada824
JI. 1. MenneneeBa
3navenwne [leprogndeckoro 3akoHa st
pa3BUTHS HayKH U nipakTuku. []. 1. bubnuotexa [JOK
57 ..
MenpeneeB — y4€HbIN, I1€1ArOT U https://m.edsoo.ru/00ada96e
rpaXIaHUH
58 PesepBHEIi ypok. O600IICHHE 1 bubmmoreka [JOK

52



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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cucrteMaTHu3anus 3HaHui / Beepoccuiickas
npoBepoyHas pabora

https://m.edsoo.ru/00adb33c

bub6nmoreka [IOK
59 Vonmas XuMuecKas CBAsH 1 https://m.edsoo.ru/00adac34
60 DIEKTPOOTPULIATETLHOCTH aTOMOB 1 bubnmnoreka HOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 KoBasienTHasg HenonsspHasa XUMHAYECKas CBI3b 1 Bubmiorexa 1IOK
p https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
62 Crenenb okuCICHMS 1 https://m.edsoo.ru/00adae28
63 OKHUCIIUTENFHO-BOCCTAHOBUTEILHEBIE PEAKIIUU 1 Bubmzorexa OK
peakdl https://m.edsoo0.ru/00adb076
bubmuoreka [IOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.eds0o.ru/00adb076
K 3] Ne4 C
65 | arows Xummockas came» / Bospoceniccas | 1 BuGanorexa [IOK
) P https://m.edsoo.ru/00adb486
poBepoyHas pabora
66 KoBaneHTHas nmoispHas XUMHUUYECKAS CBIA3b 1 Bubmiorexa LIOK
p https://m.edsoo.ru/00adaab8
Pese i1 ypok. O0001IIeHe
67 CHCTIe)f/IIiII/IP;Zp Hz 3HaHI/H;1H nlcjiel\l:lle «Ctpoenue 1 Bubmiorexa LIOK
1 P https://m.edsoo.ru/00ad9ch2
aToMa. XUMHUYECKas CBA3b)
68 PesepBHblit ypok. O0001IeHNE U 1 bu6mmoteka [IOK
cUCTeMaTHu3anus 3HaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

9 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Kourposbnbie IIpakTHyeckue a p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Ilepuonnueckuii 3akoH. [lepronnueckas
1 CHfTeMa XUMHAYECKUX BJIGMIZHTOB pIn Y| 1 bubmorexa [JOK
o https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XI/IMI/I‘IGCK?IX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexka OK
p p https://m.eds00.ru/00adb6b6
NIEPUOJI0B

3 Kitaccudukanust 1 HOMEHKIIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 bubmmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukaius XuMUuecKux peakuui mno 1 bubmmnoreka HOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eaKInu HOH?II?FI/IG 0 TOMOT'€HHEIX U 1 Brbmrorexa [IOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

8 @DakTOopHl, BIUSIOUINE HA CKOPOCTh 1 bubnuoreka [IOK
XUMHYECKON PEAKLIUU U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC 1 bu6nunorexa LIOK
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peakiuu

https://m.edsoo.ru/00adcade

10 Teopus 3IEKTPOIIUTUYECKON JUCCOLMALIH. bubmmoreka [JOK
CwibHBIC U CITa0bIe DJICKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHHUS PEAKIIAI Bubmorexa OK
yp p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUNA 00 Bubmorexa OK
N ped https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOIMAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHHI 00 DIIEKTPOIUTUYECKON Bubmiorexa OK
pel P https://m.edsoo.ru/00add8b2
UCCOLIMAINU
14 Iloustie o runponuse coien Bubmiorexa OK
P https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN ]i?tl'/[Ig:I/P/Irf:cIi(;grou/IéOa ddd12
[TpakTnyeckas padora Ne 1. «Pemienue bubmmnoreka HOK
16
JKCIIEPUMEHTAIBHBIX 3334 https://m.edsoo.ru/00addbfa
Kourponsnaas padora Ne2 mo teme
17 <<3J'I€II<)T OJII/ITIquCKasI WCCOIIMALINS Bubmiorexa OK
P A MMM https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO01mas xapakTepuCcTHKa TaJIOr€HOB. bubmuoreka [IOK
18 N
XHUMHUUYECKHUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsHast KUCIIOTA,
19 ngﬁqecfns cgoﬁCTBa [IOJIVUEHNE Bubmuorexa OK
i ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
IIpaxtrueckas padora Ne 2 o Teme
20 «ﬁon €HueE conI;IHoﬁ KHUCJIOTBI, U3yUEHHUE bubnnotexa LIOK
N y:{ > 13YH https://m.edsoo.ru/00ade348
€€ CBOUCTBY
21 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX bubmuoteka [IOK

peakIuii, eclii OJIMH U3 PEareHTOB JaH B

https://m.edso0.ru/00ade488
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U30BITKE

OO0mias xapakTepucTuka 3J1eMeHTOB VIA-

bubnunoreka LIOK

22
TpyHIbI https://m.edsoo.ru/00ade64a
AJI0TpONHBIE MOIU(DUKAIIUU CEPBHI.
23 Haxoxcr;eﬂne cepsl H(I;é coeﬂnﬂeinﬁ B bubsmorexa [JOK
P ” https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHUE CBOICTBA CEpbl
24 CepoBonopoj, cTpoeHue, Pu3ndecKue u bubnmnoreka HOK
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTA,
25 @HSH%CKI/IE:) u XI/II\EI/I‘ICCKI/IC CBOMCTBa bubmorexa [JOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
IPOMBIIIJICHHOTO CIIOC00a MOTyYESHHUS
26 cs HOM KHCTIOTHI XI/IMH%CKO@Yq bubmorexa LIOK
p ) . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY’KaroLel cpebl
COCTUHEHUSIMU CEPBI
97 Brrunciienne MaccoBoil 10JIM BBIXOJa bubmuoreka [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuKa 3J1eMeHToB VA-
28 rpynnsl. A30T, pacpocTpaHEHHE B bubmuoreka [IOK
npupoe, Gu3nyecKue 1 XuMHYeCKre https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero Gpu3n4ecKue 1 XMMUYECKHe bubmmnoreka HOK
CBOMCTBA, IIOJIy4YCHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[TpaxTiueckas padota Ne 3 o reme
30 «ﬁon eHHe al\fMI/IaKa W3yYeHHUE ero bubmorexa [JOK
. i > YA https://m.eds00.ru/00adf180
CBOICTB»
31 A3oTHas KUCIOTa, € pusnueckue u bu6muoreka [JOK

XMMHYECKHE CBOMCTBA
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Hcnonb30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

bubnunoreka LIOK

32 .
ynoOpeHui. XuMHUYEeCKOe 3arpsi3HEHHE https://m.edsoo.ru/00adf518
OKPY’KaIOIIIEH Cpebl COSAMHEHUSIMHU a30Ta
docdhop. Okxenp pochopa (V) u
33 (’1000(%)0 pHa51 KI/I(f[JI((i))Ta (b(ppll):sn(qezzxne u bubmorexa [IOK
P N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TOJYICHUE
Ucnons3oBanue hochaTroB B KAaUECTBE
34 MUHEpPaIbHBIX (1())6 (EHI/Iﬁ 3arps3HeHue Bubmiorexa HOK
P . YAODP - 4P https://m.edsoo.ru/00adfc20
MPUPOTHON cpenbl pochaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnoreka [JOK
35 . )
du3HYeCKre M XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yraepoaa, ux Gpusndeckue u
XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubnuorexa [{OK
36
po0JIEMBbI, CBSI3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yrinepoaa (1V)
37 YrojabpHasg KUCIIOTA U €€ COJIH bubmiorexa LJOK
https://m.edso00.ru/00ae006c
IIpakTtrueckas padora Ne 4 o teme
38 "rII)OJ'I eHHUe JP;eKchoro rasa bubmiorexa LJOK
¥ yr ) " https://m.edsoo.ru/00ae027e
KauectBeHHast peakiius Ha KapOOHAT-HOH
[TepBoHavanbHEIE MOHATUS 00
39 0 faHHqCCKHX BEIIECTBaxX KakK O Bubmorexa IIOK
P m https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YTIIepo1a
40 Kpemuuii v ero coegnHeHNs Bubmuorexa [IOK
p 8 https://m.edsoo.ru/00ae080a
[TpakTuueckast pabora Ne 5. Pemenue
41 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK

«BaxHeln1me HeMeTaIbl U UX
COEIMHEHU»

https://m.edso0.ru/00ae0bf2
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KonTtponsnas padora Ne3 o reme

bubnunoreka LIOK

42 «Baxxnelnirne HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKHX

43 3JIEMEHTOB — METAJIJIOB. MeTajinueckas bubmuorexa [JOK
CBS3b U METAJUIMYECKask KPUCTAIINYECKAs https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAJLIOB
XHUMHYECKHE CBOMCTBA METAIIIOB.

. . b K
44 DIIEKTPOXUMUYCCKUN PsiJl HAPSKCHHM n6motexa [O
https://m.edsoo.ru/00ael1156
METAJLIOB
OO01mue criocoOb!l TOTYYSHUST METAJUIOB.

45 CmuiaBbl. Beranciienus mo ypaBHEHUSM bubnnorexa [JOK
XAMHYECKHUX PEaKUUi, €CIIM OJUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

46 [TonsiTHE O KOPPO3UH METAILIIOB bubmorexa HOK

https://m.edso0.ru/00ae1278
bubmmoteka IIOK

47 €JIOUHBIE METAJIbI
i https://m.edso0.ru/00ael4b?2

b K

48 OKcUIBI ¥ THAPOKCHIBI HATPUS U Kalus nbnmotexa L0

https://m.edso0.ru/00ael14b?2

49 [IlenoyHO3eMENBHBIE METAILIIBI — KAJIbLIUU U bubmuoreka [IOK
MarHui https://m.edsoo.ru/00ae15e8

N b K

50 Baxnelnme coenMHEHNS KaJIbIIUI nbnmotexa L0

https://m.edsoo.ru/00ael15e8

51 O00011IeHNE U CUCTEMATU3ALUS 3HAHUN

59 JKEcTKOCTh BOJEI U CIOCOORI €€ bubnunorexa LIOK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme

.. .. b K

53 "XEcTKOCTL BOABI M METOEI €€ nbmmotexa LO

ycTpaHeHus"

58
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bubnunorexa LIOK

>4 Aumomuinii https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
>0 Keneso https://m.edsoi_.[ ru/00ae1ds6
57 Oxkcuapl, THAPOKCU B U conn kene3a (1) n bubnunoreka LIOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMAaTH3alis 3HAHHUH
o
9| memepemenmanmrmon sans o e BuGmorexa LIOK
«BaxkHeime MeTallIbl U UX COCAUHCHHMS ttps.//m.edso0.r/00ae3des
Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUAX
€aKIIMi, €CIIM OJIMH M3 PEarcHTOB JaH B
60 E36I)IHTK6 170031 COII[lep)KI/ITI:'[pI/IMCCI/I. " BH6J?HOTeKa HOK
BrrunciieHus MaccoBOil JOJIA BBIXO/1A https://m.eds00.1/00221750
MPOYKTA PEAKITUU
61 O06o0meHre U cucTeMaTr3aIusa 3HaHUH
62 KonTponbHnas padora Ne4 no teme
«BaxkHeue MeTajljibl U UX COCAUHCHUSI
63 BemecrBa 1 maTepuansl B IOBCEIHEBHOU bubmmoteka IIOK
JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE OKPYIKaIOIIEH bubnnorexa [JOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponp Xx¥MHUM B pEeLIEHUH DKOJIOTUYECKHUX bu6muoreka [IOK
npobieM https://m.eds00.ru/00ae4270
66 PesepBublit ypok. O60011eHNE U bubnuoreka [IOK
cUCTeMaTU3allus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O0o0mIeH e U bubmuoteka [IOK

59



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMaTHU3alus 3HaHUN

PesepBHbIil ypok. O0001ICHHE U

68 .
cucTeMaTH3alys 3HaHUH

https://m.edsoo.ru/00adb33c

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumusi: 8-if kimacc: 0a30BbIN yPOBEHb: YUCOHHK; 5-¢ u3aanue, nepepadborannoe, 8 kinacc/ ['adbpuensa O.C., Octpoymos W.T'.,
CnanxoB C.A. Akunonepnoe o6mectBo «M3narensctBo «IIpocsemenne
» Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WU.T'., CnagkoB C.A. AkinonepHoe ooiiectBo «M31aTeascTBo

«HpOCBCHICHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

1. O. C. I'abpuensn, U. B. Akc€nona, C. A. CnankoB ""MeTonndeckue peKOMEHAAINH I YIUTeNs K ydeOHuky " Xumus - 8
ki." O. C. I'abpuensna, U. I'. Octpoymona, C. A. Cnaakosa"

2. I'abpuensu O. C., Bockoboiinukora H. I1., SmrykoBa A. B. HactonpHas kaura yuntens. Xumus. 8 K

3. IN'abpuensu O. C., Bockoboiinukona H. I1., SmrykoBa A. B. HacronpHas kaura yuutens. Xumus. 9 Ki.

4. Xumus : 8—9-e kiacchel : 0a30BbIN YPOBEHB : MeToAMYeCcKoe mocodue k yueoHukam O. C. ['abpuensna, U. I'. Octpoymosa,
C. A. CnankoBa / O. C. I'abpuensn, C. A. Cnagkos.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

https://lesson.edu.ru/04/08
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