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®enepanpHas paboyas mporpamma Mo XUMHH JUIsI 0Oy4YalolUuXCs € 3aJepiKKOU
ncuxudeckoro passurtus (naigee — 3[1P) Ha ypoBHe OCHOBHOTO 00IIero oOpa3zoBaHUs
NOJATrOTOBJIEHa Ha oOcHOBe DefepanbHOrO TOCYAapCTBEHHOTO 00pa3oBaTelbHOTO
cTaHgapra ocHoBHoro oo6mero oOpaszoBanus (IIpukaz Munmnpocsenienuss Poccun ot
31.05.2021 r. No 287) (manee — D®I'OC OOO), denepanbHON aganTUPOBAHHON
o0Opa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs AJisi 00y4YarOIIMXCS C
OTrpaHUYEeHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3 Munmnpocsenienust Poccun ot 24
HOsiOpst 2022 1. Ne 1025), ®denepanbHolt pabodeil mporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHug 1O Yy4yeOHOMY TmpenMery «Xumus», DeaepaqbHOW MPOrPaMMBI
BOCIIUTAHUS, C YYETOM pacCIpeAesIeHHbIX IO KJaccam IpOBEpsSEeMbIX TpeOOBaHUN K
pe3yapraraMm ocBoeHus denepanbHOM aaanTHUPOBAHHOW 00pa30BaTENbHOW MPOrPaMMBbI
OCHOBHOIO 00111eT0 00pa3oBaHus [Jii OOYyYArOUIUXCS C 3aJCPKKOM TMCUXUUYECKOTO
pa3BUTHSL W  DIIEMEHTOB  COJIEpKaHWS, NPEICTAaBICHHBIX B  YHHBEPCAIbHOM
konupukarope mo xumum, KoHuenuu npenojaBanus y4eOHOro mpenaMera « XuMus» B
oOpazoBaTesbHbIX opraHuzanusx PD, peanusyronmx oCHOBHbIE 00111€00pa30BaTeIbHbIC
MIPOTPaAMMBL.

[Iporpamma 1o xumuM pazpaboTaHa € LEJIbI0 OKa3aHUS METOAMYECKOW MOMOIIN
YUUTENIO B CO3JaHUH pabouell MporpaMMebl 110 Y4EOHOMY ITPEIMETY.

VYuebnsiii  npeamer  «XUMHUS»  BXOJUT B NOPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TpEAMETh». B cucTeMe ecTeCTBEHHOHAy4YHOTro 00pa3oBaHUs
XUMUS KaK YYEOHBIM NMpeIMeT 3aHUMAeT BaXKHOE MECTO B IMO3HAHMM 3aKOHOB IIPHUPOJIBI,
dbopMUpOBaHUM HAyYHOW KapTHUHBI MHpA, CO3JaHUU OCHOBBI XMMHUYECKUX 3HAHUU,
HEOOXOAMMBIX /JI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 370pPOBOr0 M 0O€30MACHOrO ISt
YeJoBeKa W OKpYXKarolled ero cpeabl o0pa3a JKM3HU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPHI.

VYcnemHocTh M3y4eHHs] XMMHUH CBSI3aHA C OBJIQJCHUEM XHUMHYECKUM SI3BIKOM,
coOmro/leHeM TpaBuil  Oe3omacHOi paOOThl MPU  BBHIMOJHEHHH XUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€Ml XUMUU C IPYTUMHU IPEAMETAMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B ¢€0s1 OCHOBBI HEOPTAHMYECKOW U OPraHUYECKOW XUMHH.
I'maBHOM Maeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0Aa30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMHUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pACTy OOYYArOIIUXCS M UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepkaHuu JaHHOTO Kypca MpeACcTaBiIeHbl OCHOBOMOJATAIONINE XUMUYECKHE
TEOPETHUUECKUE 3HaHUS, BKJIOYAIOIIME HM3YYEHHE COCTaBa M CTPOCHMS BEILECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHUE CBOWCTB BEIIECTB,
HCCJIEOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALLCHUMN U IIyTEU yIIPaBICHUS UMU
B LIEJISIX MOJYyYEHHUS BEILIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHHUS HEOPraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MoJIeKyssipHoe yueHue, llepumommueckuin 3axkoH .M. MengeneeBa ¢ KpaTkumu
CBEICHUSIMU O CTPOEHUM AaToMa, BHUJAX XUMHUYECKON CBS3U, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKIIUM.

B u3yuenun kypca 3HauuTEIbHASI POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
NPOBEJCHUIO TMPAKTUYECKUX U JTa0OpaTOPHBIX paboOT, OIMUCAHUIO PE3YyIbTATOB



YUYEHUYECKOTO SKCIIEPUMEHTAa, COONIIOIEHUI0O HOPM M TIpaBHil Oe30macHoil paldoThl B
XUMHUYECKOH JIabOpaTOpHH.

Peanusanus naHHON nporpaMMel B Ipoliecce 00y4eHHUs O3BOJIUT 00y4aroIUMCs
¢ 3IIP ycBOWTH KIIFOUEBBIE XUMUYECKHE KOMIIETCHIIMM W IIOHATH POJb M 3HAYCHUE
XUMUH CPEU APYTUX HAyK O IPUPOJIE.

N3ydyeHne XxuMun crnocoOCTBYeT (POPMHPOBAHHUIO Yy OOYyYaroIMXCs Hay4HOIO
MHUpPOBO33pEHUS, OCBOCHHUIO OOIEHAYYHBIX METONOB (HAOJIO/IEHUE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTrO INPUMEHEHHSI HAYyYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIPEAMETHBIX CBS3SIX € npeameramu «OKpyKarouui
mupy», «Dumsukay, «buomorus», «l'eorpadus», «Marematukay u (HopMuUpyeT
KOMIICTEHIIMH, HEOOXOAUMBbIE Ui MPOJOJDKEHHs 0o0pa3oBaHHMs B 00JacTH
€CTECTBEHHBIX HayK.

WN3yyenue XuMHHM CHOCOOCTBYET pa3BUTHIO y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUs,  (YHKIIMOHAJIbHOW  TIPAMOTHOCTH,  YMEHHS
BOCHIPUHUMATh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAINIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIMU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XHUMHYECKHX 3HAHU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW M3HU; HABBIKOB 3/J10POBOTO M 0€30IacHOro MAJis
YeJl0BEeKa M OKpYXKarolled ero cpeapl oopasa >ku3HHU; (POPMHPOBAHUM HKOJIOTHUUYECKOM
KYJIbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue 0oO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvaronuxcs ¢ 31IP. OBnanenne yueOHbIM
MpEeAMETOM «XUMHUS» MPEJICTABISAET ONPEAEICHHYIO TPYAHOCTh JJIA O0Yy4arolmuxcs ¢
3IIP. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBLHON 1€ATENbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMM BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HEIOCTATOYHOCTHIO OOILIEro 3amaca
3HAHWM, MOHWKEHHBIM ITO3HABATEIbHBIM HHTEPECOM U HHU3KHM YPOBHEM pEUYEBOTO
pa3BUTHSL.

st mpeomoneHusT TPYAHOCTEM B H3yYEHUH Yy4eOHOTro mpeaMera «XUMHs
HeoOxoaMMa ajganTaius oo0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX M  MEKIIPEAMETHBIX CBSI3EH,
MTOCTENEHHOE YCJIOKHEHNE U3Y4aeMOro MaTepHala.

[Ipy wu3ydeHHH XUMUU HEOOXOIMMO OCYIIECTBIISATh B3aMMOJEWUCTBHE HA
MOJINCEHCOPHOM OCHOBE.

Teopernuecknil MaTepuang peKOMEHAYETCS M3y4yaTh B IIPOLIECCE NMPAKTUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIEICHUE OTIEIBHBIX YPOKOB Ha pEIIeHHE 33]a4 B CBS3U
CO CJOXHOCTBhIO aHanm3a TekcTta oOydaromumucs ¢ 3[IP. Opranuueckoe eauHCTBO
MPaKTUYECKOM M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouIuxcsi Ha YpOKax XUMHUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUU U
ymenuil. Ocoboe BHUMaHHE MPU U3YyYECHUH XUMHU YICNAETCS M3YyYEHHUIO «CKBO3HBIX)»
NOHATUI U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOTro rnpeaMera « XUMHUsH»

OOmme wnenn wu3ydeHHs Y4YeOHOro ImpeaMera «XUMUsS» TNPEICTABICHbI B
denepanpHOl  pabodeil mporpaMme OCHOBHOTO oOmiero oOpazoBanus. OnHu
aKTyaJu3UpPOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO



oOpa3oBaHMsl, HAMPABIEHHOCTH OOYYCHHsS] Ha PA3BUTHE W CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0miel KynbTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITEHLHO B HACTOAIEE BpEeMs SIBISICTCS OJIHOM
U3 BOKHEUIINX QYHKIUN y4eOHBIX MTPEAMETOB, B TOM YHCIIE U « XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeybHYIO porpammy,
JTOMHUHUPYIOIIEE 3HaUYE€HHUE MPUOOPETAIOT TaKKE 11€J1, KaK:

dbopMHpOBaHWE  WHTEIUICKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYTHUYECTRBY, CAMOCTOSTEIILHOMY MPUHITHIO PEIICHHUH, CTIOCOOHOM aanTUPOBATHCS
K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HalpaBJICHHOCTh OOYy4YEeHHs Ha CHCTEMAarH4ecKoe NpPHOOIICHUE YydYalluxcs K
CaMOCTOSTEIIEHOHN MTO3HABATEILHON JESITCIIEHOCTH, HAyYHBIM U TTPAKTUICCKUM METOJaM
MO3HaHUS, (POPMHUPYIONTUM MOTHBAITHIO U PA3BUTHE CIIOCOOHOCTEH K XMMUM;

o0OecreyeHnue YCJIOBHM, CIOCOOCTBYIOIIUX NPUOOPETCHUIO OOYyYarOIUMUCS
OTbITa PA3HOOOPA3HOMN JESITEIILHOCTH, MIO3HAHUS U CAMOTIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIMM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JeSITeIbHOCTH;

dbopMupoBaHUE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO MUpa
Ha OCHOBaHMWM 3HAHUU U OMBITA, TOJYYCHHBIX MPU U3YUCHUN XUMUH;

dbopMupoBaHue y O0Oy4YaIOMIMXCS TYMAHUCTHYECKUX OTHOILICHUH, MOHUMAaHUS
IIEHHOCTH XWMHWYECKUX 3HAHWHA A BBIPAOOTKH DKOJOTHUYECKH IeJIecO00pa3sHOro
MOBEACHUS B OBITY M TPYIOBOH NEATEILHOCTH B IENISIX COXPAHCHHS CBOETO 37I0POBbS U
OKpY>Karollel MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBallMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHMSI OOIIECUETIOBEUCCKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOG IS U HAMIPABICHHOCTH JAJIbHEHIIIEr0 00yUeHUSI.

Kypc HanpagiieH Ha penieHne CleayonmX 3a1a4, 00€CIeurnBarONINX PeaTn3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIHBHOCTHOTO TMOAXOJOB K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUNA O
BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM MTPUMEHEHUH; OBJIAICHUE TTOHATUIMHBIM
anmapaTroM U CUMBOJUYECKUM SI3bIKOM XUMUH;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JiacTu
COBPEMCHHOTO €CTCCTBO3HAHMS, XWMHUYCCKUX TIPEBPAIICHUN HEOPTaHWMUECKUX M
OpPTraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUW YXUBOW M HEXHBOW MPUPOIHI;
yIIyOJIeHHE TIPEICTABICHUA O MaTepruaJIbHOM €IUHCTBE MUPA;

OBJIaJICHNE OCHOBAMH XHMHUYCCKON IPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTHBHO OIICHWBATh XWU3HCHHBIC CUTYallMH, CBSI3aHHBIC C XHMHCH, HABBIKAMH
0€30MmacHOro OoOpalleHus ¢ BEIISCTBAMH, HCIIOIb3YEeMbIMHU B MOBCEIHEBHOU >KU3HU;
YMEHUEM aHaJU3UpOBaTh M TUIAHUPOBATH JKOJIOTHYECKH O€30IMacHOe TMOBEACHUE B
IEJISTX COXPAHEHUS 3I0POBbS M OKPYKAIOIICH CPeIbl;

dbopMHUpOBaHUE YMEHUN yCTAHABIMBATH CBS3U MEXIY peallbHO HAOIIOIaeMbIMU
XUMUYECKUMH SIBICHUSMUA M TIPOIECCAMH, TIPOUCXOIAIIMMA B MUKPOMUPE, OOBSICHATh
MIPUYHHBI MHOTOOOPAa3usl BEMIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK)Ke 3aBUCUMOCTD MMPUMEHEHUS BEIIECTB OT UX CBONCTB;



MPUOOPETEHUE OMBITA WCIIONB30BAHUS PA3IMYHBIX METOJOB M3YUYCHHUS BEIIECTB,
HAOMIOZCHUST 3a WX MNPEBPAIICHUSAMH TPU TPOBEICHUU HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C MCIIOIb30BaHUEM JJa00OPaTOPHOTo 000PYI0OBaHUS U TPUOOPOB;

dbopMUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHMHUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOJIEM, B TOM YKCIIE B MPEAOTBPALICHUN TEXHOTCHHBIX
U DKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MAaTEPHAJIA 110 XUMHHU

OOyuenue y4eOHOMY mpeaMeTy «XuMHUsS» HEOOXOAMMO CTPOUTH Ha CO3JIaHUU
ONTHMAJIBHBIX YCIIOBHH JJII YCBOCHHS MPOTPAMMHOTO MaTepuajga OOyJaromuMUCS C
3I1P. Bonbmioe BHHMaHHWE IOJDKHO OBITH yneldeHO OTOOpY ydeOHOro marepuana B
COOTBETCTBHUM C MPUHIUIIOM JOCTYMHOCTH MPU COXPAHEHUU OOIIEro 0a30BOr0 ypPOBHSI.
OH 10JKEH MO COACPKAHUIO U 00BeMY OBbITh aAalNTUPOBAHHBIM JJISI 00YUYAIOIIUXCS C
3IIP B COOTBETCTBUU C HUX OCOOBIMU 00pa3oBaTelbHbIMH MOTpeOHOCTSIMU. CremnyeT
oOnerunTh OBJaJeHHe MaTepuanom oOydaommmucs ¢ 3IIP mocpeacTtBom ero
JIETANBHOTO OOBSICHEHUSI C CUCTEMAaTUYECKUM MOBTOPOM, MHOTOKPATHOM TPEHUPOBKOMN
B MPMMEHEHUU 3HAHUN C MCIOJIb30BAHHEM NPUEMOB AJITOPUTMU3ALUUA U BHU3YalIbHBIX
orop, 00y4YeHHUs CTPYKTYPUPOBAHUIO MaTepHUaa.

Bonbiioe 3HaueHHe AJi MOJHOIIEHHOTO YCBOEHHS YYEOHOro maTepualia UMEeT
OTOpa Ha MEKIPEIMETHBIE CBSI3M BOIPOCOB, U3yYa€MbIX B JJAHHOM KypcC€, C TaKUMU
yueOHbIMU mnpeameramMu  kKak «['eorpadus», «Duzukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT JK€ YYEOHBIM MaTepual ¢ pa3HbIX TOYEK 3pPEHHS,
MEKIPEIMETHBIC CBSI3U CITOCOOCTBYIOT €ro JIYUIIEMY OCMBICICHHIO, 00Jee MPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUN U PAKTUYECKUX YMEHUM.

[Ipy MOATrOTOBKE K ypOKaM yUMTENb JOJDKEH MPEayCMOTPETh (POopMHUpOBaHUE Y
oOy4Jaronuxcsi yMEHUN aHAIM3UPOBaTh, CPABHUBATh, 0000IIaTh U3y4yaeMbIi MaTepHall,
IJIAHUPOBATh TMPEACTOSNIYI0 paldOTy, OCYIIECTBIATH CaMOKOHTposib. HeoOxomumo
MOCTOSIHHO ~CJICIUTh 3a TMPaBUJIILHOCTHIO peueBOro OGOpMIICHUS BBICKa3bIBAaHUI
obyuarommmxcs ¢ 3I1P.

B cBsizu ¢ 0COOCHHOCTAMH TOBENCHHSI M JESITENbHOCTH, oOydaronuxcst ¢ 3P
(pacTOPMOXKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOAUM CTPOXKAWUIIUNA  KOHTPOJIb
COOJIO/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHble BuABbI aesdATedabHOCTH oOy4daromuxcsi ¢ 3IIP, o0yciioBieHHbIE
0c00bIMHU 00pa30BaTEJIbHBIMH MOTPEOHOCTAMH M 00€eCIeYMBAIOIIHE OCMBICJIEHHOE
O0CBOEHHE CO/IePKAHUM 00pa3oBaHus MO MpeaAMeTy « XUMUD)

Conepxanue BUJIOB JesTelibHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX 0coObIMH 00pa30BaTENbHBIMH MOTPEOHOCTSIMU. [loMHMO MIMPOKO
ucnoas3dyeMbix B @OIT OO0 o0mux 11 BceX 00ydYaronIuXcsi BUIOB JEATCIBHOCTH
CleAyeT YCWUIUTh BHJbl JCATEIbHOCTH, CIHeUu(pUUYHbIE i1 JaHHOW KaTeropuu
oOy4aroruxcsi, i1 00ecreueHnss OCMBICIICHHOTO OCBOEHUS COJEpKaHUsI 00pa30BaHUs
[0 TNPEeAMETY: YCUJICHHE TMPEIMETHO-NPAKTUUYECKOW JEATEIbHOCTH C aKTUBU3ALUEH
CEHCOPHBIX CHCTEM; YEpPEJOBAHUE BUIOB ACATEIbHOCTH, 3aJCHCTBYIOIINX pPa3INYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja C OMOpPOM Ha allTOPUTM; «IOIIATOBOCTH» B
M3YyYECHHM MaTepuasa; HUCMOJb30BAHUE JIOMOTHUTEILHON BHU3yallbHON OMOpHI (TJIaHBI,
o0pasipl, CXeMBbI, IA0JIOHBI, OTTOpHbIE Tabnuibl). g pazsutus y odyvarommuxcs ¢ 3[1P



YMEHUS JeNaTh BBIBOABI, (POPMUPOBAHUS TPAMOTHOTO PEUYEBOTO BBICKA3BIBAHUS
HE0OXO/IUMO HCMOJIB30BaTh OMOpHBIE cioBa W kiuile. Ocoboe BHUMAHHE CIEIyeT
yIEeNUTh OOYYEHHIO CTPYKTYPUPOBAHHMIO MaTepHalia: COCTaBICHUE PUCYHOUHBIX U
BEpOAIbHBIX  CXEM, COCTaBlICHHE TaOJMI], COCTaBJICHHE KJIacCU(UKAIUU C
0003HaYEHHBIMU OCHOBAaHHUAMHM ISl KJIacCU(PUKAIMKA M HAMOJIHEHUE UX MpPUMEpaMu U
Ap.

[IpumepHas TemaTudeckass U TepMHHOJOTHYECKas Jiekcuka cooTBeTcTByeT DOII
000.

Jns oOywarommxcss ¢ 3IIP cymiecTBEHHbIMHU SIBISIOTCS MPUEMBI PadOTHI C
JEKCHUYECKUM MarepuajgoM 1Mo mnpeaMmery. IIpoBonurcs crnenuanbHas paboTa IO
BBEJICHUIO B aKTHUBHBIA CJIOBAapbh OOYyYarOIIMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaeMble TEpMUHBI BBOISATCS HA MOJUCEHCOPHOW OCHOBE, 00s13aTelbHA BU3yaslbHAs
MOJJIEPKKa, AJITOPUTMBI padOTHI C ONPEEICHUEM, ONTOPHBIE CXEMBI JIJISl aKTyaJIu3aluu
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera « XuMus» B y4eOHOM ILJIaHE

B coorBerctBUM ¢ ®DenepalibHBIM TOCYAApCTBEHHBIM  0Opa30BaTEIIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4EOHBIM MpeaMeT «XHUMHUs BXOJUT B
MpeAMETHYI0 00s1acTh «EcTeCTBEeHHOHAyUHbIE MPEIMETh) U SBIAETCS 005S3aTENbHBIM
JUTSL U3yYCHUS.

YyeOHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydyeOHbIX YacoB — 10 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxanue ydeOHOro mpenMera «Xumus», npeactaBieHHoe B DenepanbHOU
paboueit mporpamme, cootBerctByeT @DI'OC OO0, pa3paboTaHO C y4EeTOM
@denepanbHOl  OCHOBHOWM  00Opa30BaTENbHOW  MPOTPaMMbl  OCHOBHOIO  OOWIETro
oOpa3oBaHusI MO Yy4eOHOMY mpeaMeTy «Xumus», coorBeTcTByeT DenepanbHOit
aJanTAPOBAHHOW OCHOBHOW 00pa3oBaTelIbHOM mMporpaMMe OCHOBHOIO  OOIIEro
oOpa3oBaHMs 00YYaIOIINXCS C 33ACPHKKOM ICUXUUYECKOTO Pa3BUTHSI.



COHEPXAHUE YYEBHOI'O [TIPEJIMETA «XWUMMW»
COIEP KAHUE OBYYEHUA B 9 KIJACCE

BemiecTBo u XuMuyeckasi peakius

[lepmomnueckuii 3akoH. Ilepuoguyeckass cUCTEMa XHWMHYECKHX HJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMUYECKHUX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KAJIHS, KAJIbLUA U UX COCAUHECHHI B
COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucTeMe U CTPOEHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKHX
pPEETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAIIMYECKON PEIIETKY U BUIA
XUMUYECKOU CBS3U.*

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHapoaHas U
TpUBHAJbHAsA). XMMHYECKHE CBOMCTBA BEIIECTB, OTHOCAUIMXCS K Pa3IMYHBIM KilaccaM
HEOPTaHUYECKUX COCAUHEHNN, TEHETHYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Krnaccudukanuss XuMHYECKUX PEAKIUNA MO0 Pa3IMYHbIM MpU3HAKaM (110 YHUCITY U
COCTaBY y4YacCTBYIOUIMX B PEAKLIUU BEILIECTB, O TEMJIOBOMY 3P (EKTy, IO U3MEHEHHUIO
CTENEHEW OKHUCJIEHHUS XMMMUYECKHX DJJEMEHTOB, *NO OOpaTUMOCTH, IO Y4YacCTHUIO
Kartaau3aropa).* OK30- U OSHAOTEPMHYECKHE peakuuu. *TepMOXUMHUYECKHE
ypaBHEHUS. ™

*TlonsiTue O CcKOpocTHM XuMuyeckol peakuuu. llonsatue o0 oOpatumbIX u
HEOOpaTUMBIX XHUMHUYECKUX peakiuusx. [[oHSTHE O TOMOT€HHBIX U Te€TePOTCHHBIX
peakuusx. [lonaTre 0 xumMmuueckom paBHOBecHHU. CMeENIEHNE XUMUYECKOTO PAaBHOBECHS.
@akTOpBhl, BIUAIOLIIME HA CKOPOCTh XUMUYECKONW PEAKLIUN U MOJIOKEHNE XUMHUYECKOTO
paBHOBECHS. ™

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OaytaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOMN peakinu. COCTaBI€HUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a SJIEKTPOHHOIO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTUYECKAs JTHCCOLMALNS.
DONEeKTPOIIUTHI M HEIJNEKTpoJuThl. KaTwonbl, aHWOHBL. *MexaHu3M IUCCOIUAIIUU
BEIIECTB C Pa3MYHBIMU BUJAMH XUMHUYECKOW cBsi3u. lloHsATHE O cCTeneHu
mucconuanyu.* CHIbHbBIC U CJIa0bIe DJIEKTPOJIUTHI.

Peaknimm moHHOTO OOMEHA. YCJIOBHUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 10
KoHUA. [lonmHbBIE U COKpalIEHHBIE HOHHBIE YPABHECHUS peakuuid. XUMUYECKUE CBOKMCTBA
KHCJIOT, OCHOBAaHMM U CoOJIei B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanuu. Cpena pactBopa. KadecTBEHHbIE pEaKIIMM HA KATUOHBI W AHUOHBL:
XJopua-, OpoMua-, HOAUA-, Cyiabdar-, kKapOoHaAT-, cuiIMKar-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KAaTUOHBI aMMOHMS, MAarHusl, Kajiblus, aJIOMUHMS, Keneza (2+) u
(3+), Mmenu (2+), nuHKA, IPUCYTCTBYIOIINE B BOJIHBIX pACTBOpaXx.

XUMUYECKUN DKCIEPUMEHT: O3HAKOMIIEHHE C MOJCIAMHU KPUCTAUINYECKUX
pPElIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEeMeTalIoB (rpadura U ajimMasa),
CIIOKHBIX BEIIECTB (XJIOpUJA HATpHUs); HCCICAOBAHME 3aBUCUMOCTH CKOpPOCTH
XUMHUYECKOW pEaKIMU OT BO3JICHCTBHA pa3IM4YHBIX (AKTOPOB; HCCIEIOBAHUE
AJIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOUNUALNNA KUCIOT, IEJI0YeN U
cojeil  (BO3MOXXHO  HCIIOJIb30BAHHE  BHUJACOMATEPHUATIOB); MPOBEACHHE  OIBITOB,



WUTIOCTPUPYIOIIMX TPU3HAKU TPOTEKaHHUsA peakiuid HMOHHOro oOMeHa (oOpa3oBaHue
0CajiKa, BBIJIEJICHUE Ta3a, 00pa30BaHUE BOJIbl); ONBITOB, WUIIOCTPUPYIOIINUX HPUMEPbI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakuui  (TOpeHHe, peakuuu pPas3jiokKeHHUs,
COEIMHEHMS); PACIIO3HABAaHUE HEOPraHMYECKHUX BELIECTB C IOMOILBIO KayeCTBEHHBIX
peakiuii Ha HOHBI; PELLIEHUE SKCIIEPUMEHTANIbHBIX 3a/1au.

Hemerassl 1 X coeAMHEHUA

O6miast  xapakTepucTuka TanoreHoB. (OCOOEHHOCTH CTPOCHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHMEpPE XJopa (B3auMOJEHCTBUE C
METaljlaMH, HEeMeTallaMd —  BOJAOPOJOM M  KHUCIOpOAOM, *memoyamu™).
XnopoBoaopoa. CoJisiHas KUCI0Ta, XUMUYECKHE CBOMCTBA, *MOTyYeHUE™, MpUMEHEHHE.
* JleficTBUE XJI0pa U XJIOPOBOJIOPO/Ia HA OpraHM3M uesioBeka.®* BaxkHeiline XJI0puasl U
UX HaXO0XKJICHHE B IPUPOJIE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB KHMCJIOPOJIa ¥ CEPBI. XapaKTEPHbIEC CTEIIEHN OKUCIICHUS.

CrpoeHue M (QuU3MYECKUE CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA U CEPHI.
ANnoTponHble MOAU(DHUKALMU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMogelicTBUe *c HeMeTallaMH™ — BOJAOPOJOM U KHCJIOPOJAOM, MeETalljamH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kuciotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3nUecKue U XMMUYECKHME CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcuapl cepbl KaKk MPEACTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTta: Gu3nvecKkue
U XUMHUYeckue cBoicTBa (oOmme u crneuuduyeckue). Conu CEpHOM KHCIOTHI,
KaueCTBEHHas peakius Ha cyabdaTr-uoH. CepHucras KUciaoTa. *XMMHUYECKHE PEaKLUH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHUs CEpHOM KHUCIOTHI.™
Haxoxnenue ceprl u €€ coenuHeHni B npupone. [I[puMenenne cepol 1 €€ COeNMHEHUN B
ObITYy M B MPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHE OKpYKAIOIIEH CpeJibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpanieHus.

OO6mast xapakTtepucTuka osieMeHToB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHbIe CTEIEHN OKUCIICHHUSL.

A30T, pacmpocTpaHeHuE B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3aMMOJEHCTBHE C METAJUIaMU M HEMETaUIaMH - KHCJIOPOJAOM M BOJIOPOAOM).
Kpyrosopor azora B mnpupoae. AMMHUaK: (PuU3MYECKHUE M XUMHUYECKHME CBOMCTBA
(OKHMCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *moflydeHue™ u MpUMEHEHUE.
Conum aMMOHUS: cOCTaB, (U3NYECKHME U XUMHUYECKHE CBOWCTBA (pa3siokKeHUE,
B3aMMOJICHCTBUE CO IIejouyaMu), npuMmeHeHue. KauecTBeHHass peakids Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (uU3MYeCKMe M XMMHUYECKuEe CBOMCTBa (oOlue u
cnenuduueckue), *nomydenue.* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonp3oBaHrne HUTPATOB M COJIEH aMMOHHSI B KauyeCTBE MHHEPAJIbHBIX YI0OpEHUH.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXH, 3arpsiI3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB). ™

®docdop, *ammorponnsie Moaudukanuu docdopa,* PuznUecKkrue U XUMHUECKHUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETAlJIaMH, HEMETaJUIaMH, *KOHIICHTPUPOBAHHBIMH
a30THOW m cepHoil kuciotamu).* Oxcua dochopa (V), oprodochopHas kucioTa:



busznueckue W XHUMHUYECKHE CBOWCTBa, *momyuenue.* *[lonarue o MuHeEpaIbHBIX
ynoopenusix: HUTpathl U Gocdathl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
xapakTepuctuka 3aeMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHUsA. BajleHTHOCTh M XapaKTepHblE CTENEHM OKHUCICHHMsS aTOMOB yrjiepoja u
KpeMHus. PacripocTpanenue yriepojia B IpupoJie, XapakTepHbIE CTETIEHH OKUCIICHUS.

VYraepon, amwiorponHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKME CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJIEUCTBHE C  METaJIaMH,
HEMeTallaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
KpyroBopot yrnepoaa B npupozge. OKCuabl yriaeponaa, ux (GU3NYecKue U XUMHUYECKHE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*DKoyormdeckue TMpoOJeMbl, CBs3aHHBIE ¢ okcuaoMm yriaepoaa(lV); rumoresa
100aJbHOr0 TMOTEIUICHUSI KIMMarta; NapHUKOBBIA 3G dekT.* YronbHas kucioTa U e€
COJIu, MX (U3MYECKHEe U XHUMHYECKHE CBOWCTBA, *MOJy4e€HUE U IpPUMEHEHHe.™*
KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. lcmonb3oBaHue KapOOHATOB B OBITY,
MEJULMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO03MCTBE.

OOume npeacraBieHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUN yriepoja (Ha MpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOM KHUCIIOTHI.
*1x coctaB M XuMHUecKoe cTpoeHue. Knaccudukanus opraHM4ecKuX BeIecTB.*
[TonsTe 0 OMONOrMUECKH Ba)KHBIX BEILLECTBAX: JKHUpax, OelKax, yrieBojax — M HX
POJIM B KM3HU 4elloBeKa. *MarepuanbHOE €AMHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COEIMHEHUH. *

Kpemuuii, ero ¢usmyeckue © XMMHYECKHME CBOMCTBa (Ha THpHUMeEpe
B3aUMOJICUCTBUSl C MeETa/llaMH M HEMeTaulaMH), *moiydeHue® Hu NpUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeactapienus 00 okcuae kpeMHus(IV) u
KpeMHHEeBOU kucnoTe. CUIMKaThl, pU3nYecKue 1 XUMHUYECKUE CBOMCTBA, MOJTYyYEHUE U
NpUMEHEHWEe B  OBbITYy, TMPOMBIINJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOMUTENBHON M [p.). BaxkHellne cTpOUTEIbHBIE MaTepHalbl: KEpaMUKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMbl 6€301MaCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTEepUajIoB B IOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCHEPUMEHT: H3yuyeHHuEe 00pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IMPOBEACHUE KAYECTBEHHBIX PEAKUUW HA XJIOPUI-UOHBI U
HAOJIIO/ICHUE TPU3HAKOB WX TMPOTEKAHMS; OMNBITHI, OTpaxaroue (U3NUecKue u
XUMUYECKHE CBOWCTBA TaJOr€HOB W HMX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPHAJOB); O3HaKOMJeHHWE ¢ oOpas3lamMu  XJOpUAOB  (TaJOreHUIOB);
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COCAMHEHUSMU (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHUAJIOB); HAOIIOICHUE TMpoliecca OOyIVIMBAaHMUS caxapa MoJ JeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOU KHUCIIOThI; M3YUYEHUE XMMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAUECTBEHHOMN peakluu Ha CyJb(paT-uoH U HAOII0ACHUE
MpU3HaKa e€ MPOTEeKaHus;, 0O3HaKOMJICHHE ¢ (PM3UYECKUMU CBOMCTBaMU a3ota, ¢hochopa
U UX COeIMHEHU (BO3MOXKHO MCIIOJIb30BAHHME BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
u pochopHbIX yaoOpeHuii; moJydeHrne aMMraKka U U3y4eHne ero CBOMCTB; MPOBEICHHE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHMSA U (pocdaT-uOH U HM3ydeHHE MPHU3HAKOB UX
IIPOTEKAHUS, B3aWMOJECUCTBHE KOHLEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEAbIO
(BO3MOXHO HCIIOJIB30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIENIEH KPUCTAUTMUYECKUX
peméToK anMasa, rpaduTa; O3HAKOMIIEHHE C MPOIECCOM aacopOIMH PacTBOPEHHBIX



BEIIECTB AKTUBUPOBAHHBIM yIIIEM M YCTPOMCTBOM HPOTHBOIas3a; IOJy4YEHUE
YTJIEKUCIIOTO Ta3a U U3YyYEHHUE €r0 CBOMCTB; IIPOBEACHHUE KAYECTBEHHBIX PEaKUUH Ha
KapOOHAaT- ¥ CWJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX MPOTEKAHUs; O3HAKOMIICHHUE C
IIPOAYKIMEH CUIMKATHON IIPOMBIIIJICHHOCTH; PELICHUE DKCIIEPUMEHTAIBHBIX 3a4a4 I10
TeMe «BakHeue HeMeTauIbl U UX COCAUHEHUNY.

Mertauibl U KX COCTMHEHUS

OOmras XxapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux  nonoxeHus B  llepuoguueckoil  cuctemMe = XMMHUYECKUX  BJIEMEHTOB
1. . MenaeneeBa u ctpoerust atomoB. CTpoeHUe MeTaJuioB. MeTtannuueckas CBs3b U
METaJUIMYECKasT KPUCTAIUIMYECKasl PelETKa. DIEKTPOXUMUYECKUI psl HampsHKEHUM
MeTajIoB. DU3NUYECKHE W XUMHUYECKHE CBOMCTBA METAUIOB (B3aMMOJICHCTBHE C
KHUCJIOPOJIOM, BOJIOM, KUCIOoTaMu). *OO01me crnocoOsl nojydyeHus: MmetayioB. [lonstue
0 KOPpPO3UH METAJIJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb,
YyT'YH, TIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHE B OBITY M IPOMBIIIIIICHHOCTH. *

[Ilenounsie MeTamibl: MnojioxkeHue B Ilepuoamyeckoil cucTteMe XHUMHYECKUX
anemeHtoB JI. U. MenpneneeBa; crtpoeHune aromoB.  HaxoxnaeHwe B npupoe.
dusznyeckue M XUMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpus WU Kanus). OKCUasl U
TUJPOKCUABI HATPUA U Kalusl. [I[puMeHeHne MET0UHbIX METAIJIIOB U UX COCTUHEHUM.

[IlenouyHO3EeMENBHBIC MeTaJlIbl MarHui u KaJIbIIHM: MOJI0KEHHUE
B [lepnognueckon cucreme xummueckux snemeHToB . M. MenneneeBa; cTpoeHue ux
aTOMOB; HaxoXxJeHue B mpupojie. dusnyeckue M XUMHUUYECKHUE CBOMCTBA MarHus U
Kayblusl. BaxkHelme coequHeHus] Kanblus (OKCUI, TUAPOKCH, coiu). *JKECTKOCTh
BOJIbI U CITOCOOBI €€ ycTpaHeHUs . ™

AnmoMuHui: monoxkeHue B llepuoamyeckoll cuCTEME XUMHUUYECKHX 3JIEMEHTOB
J. 1. MeHnneneeBa; CTpPOEHHME aToMa; HaxOXkJAeHUE B mnpupone. PuznuecKkue Hu
XUMHUYECKHE CBOMCTBA alOMUHUI. AMQOTEpHBIC CBOMCTBA OKCHIA W THIPOKCH]IA
AJTIOMUHMUSL.

Kenezo: mnonoxenne B Ilepruonmyeckord cCHUCTEME XHUMHYECKUX DSJIEMEHTOB
J. 1. MenneneeBa; CTpO€HHME aroMa; HaxoxaeHue B npupone. Dusznueckue u
XUMHUYECKHE CBOMCTBA JKelie3a (B3aMMOACHCTBHE C METaJNIaMH, KUCJIOTaMH U COJISIMH).
Oxkcupnpl, runpokcunsl u comu sxkene3a(ll) wm xeneza(Ill): cocraB, cBolicTBa u
*noJsrydyeHue.™

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMH METaJJIOB U CILJIaBOB,
X (PU3MYECKUMH CBOMCTBAMU;, U3YUCHHE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHAIOB), 0OCOOCHHOCTEHN B3aUMOJEHCTBUS OKCUAA KAJIBIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOJIb30BaHUE BHJICOMATEPUANIOB); HCCIICIOBAHKE
CBOMCTB KECTKOM BOJIbI; TMpoliecca TOPEHHs Kelie3a B KHUCIOpoae (BO3MOXKHO
HCIIOJb30BaHNE BUICOMATEPHUAIIOB); MPU3HAKOB MTPOTEKAHMS KaueCTBEHHBIX PEaKIIUi Ha
WOHBbI (MarHus, Kajublus, amtoMuHus, uuHka, xenesa(ll) u xeneza(Ill), menu(Il));
HaOJII0JICHUE U OTTMCAaHHE ITPOIICCCOB OKPAIIMBAaHMS INIAMEHH MOHAMH HATPHS, KA U
KaJIbIUs (BO3MOXKHO HCIIOJIB30BAaHHE BHJICOMATEPHANIOB); MCCIICIOBAaHUE aM(OTEPHBIX
CBOMCTB THIPOKCHUA AJIIOMUHUSI U TUAPOKCU/IA IMHKA; PEIICHUE SKCIEPUMEHTATbHBIX
3aj71a4 1o TeMe «BakHeuIe MeTauibl U KX COCAUHECHUS.



XuMus 1 OKpyXKarolas cpena

*HoBble MaTepuanbl U TEXHOJIOIMH. BellecTBa M MaTepuasnbl B MOBCEJHEBHOU
KU3HU 4YeloBeKa. XUMHUS U 370poBbe. be3omnacHoe HCHOIB30BaHUE BEILECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBasg momoup Npu  XMMHYECKHX OXOrax
1 oTpaBiieHUsAX. OCHOBBI KOJIOTMYECKON IPaMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYyKawolled cpeabl (IpelenbHas J0mycTUMast
KoHIeHTpanus BemecTB — [1/IK). Posib xuMuu B pemieHuu 3K0J0ru4ecKux mpoosiemM. ™

*TIpupoaHble MCTOYHUKU YTIEBOJAOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEQPTH),
MPOAYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH. *

XHUMHUYECKUI HKCIIEPUMEHT: M3y4EHHE O0pa3LoB MaTepUaloB (CTEKIJO, CIUIABBI
METaJUIOB, TOJIMMEPHBIE MaTEPHUAIIbI).™

MexnpenMeTHbIe CBSI3H

Peanuzanust MeEXNpeaMETHBIX CBA3€H NpU H3YyYEHUH XHUMHH B 9 Kiacce
OCYIIECTBJISIETCSL Yepe3 HUCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSATUM,
TaK W TOHATHUM, SBJISIONIMXCS CUCTEMHBIMU JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOT'O IUKIIA.

OO1mue ecTeCTBEHHO-HAy4YHbIC TMOHSATHA: HAy4HbIM (PaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CUHTE3, Kilaccu(uKaius, nepruoIMYHOCTh, HAOJI0IeHUE, SKCTICPUMEHT,
MOJICIUPOBAHUE, WM3MEPEHHUE, MOJIEJb, SBICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOJIOTHS,
MaTepUabl.

dwusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUI, H30TOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYIA, AICKTPUICCKUN 3apsiil, MPOBOAHHUKHU, TOTYIPOBOIHUKH,
IUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00HEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHUCTaNIMYECKas pemérka, CIUIaBbl, (U3NUecKue
BEIIMYUHBI, €AUHUIIBI HW3MEPCHHS, KOCMHYECKOE IPOCTPAHCTBO, IUTAHETHI, 3BE3BI,
Comnnre.

buonorus: dotocunrtes, apixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yA00pEeHHSs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, TMOJIE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

[INTAHUPYEMABIE PE3VJIbTATBI OCBOEHHMA YUEBHOI'O ITPEJMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» JOKHBI COBMANaTh ¢ pesyiabTaTamu denepanbHoOil paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanusi. Hanbosee 3HaUNMBIMU SIBIISIOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE  pe3yNbTaThl OCBOGHHS MNPOrpaMMbl  OCHOBHOTO  OOIIETo
oOpa3oBaHMsl JIOCTHralOTCsi B XoJe OOydeHHs XUMHH B €IUHCTBE Yy4eOHOW U
BOCIIUTATEIBHONW JIEATEIbHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMH ¥ JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, TMPUHATHIMA B
o0IIecTBE TNpaBWIAMH W HOPMaMH IIOBEIECHUS U CIIOCOOCTBYIOT Ipolieccam



CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMANIN3AIINN O0YYatOIIUXCSl.

JIn4HOCTHBIE pE3yNbTATHI OTpaXKaroT TOTOBHOCTh oOyyaromuxcs
PYKOBOJICTBOBATBbCSI CUCTEMOW IMO3UTHUBHBIX LICHHOCTHBIX OPHEHTALMI M pacIIMpEeHue
OIbITA JACATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoOTUYECKOTO BOCTIMTAHUSL:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAy4YHOMY HacCJICIHI0, IIOHMMaHUS 3HA4YCHMsI XMMHMYECKOM HayKd B JKU3HU
COBPEMEHHOr0 O00IIecTBa, CHOCOOHOCTH BJIANETh JOCTOBEpPHOM HWH(pOpManuen o
MEPEAOBBIX JIOCTHKEHUSAX M OTKPBITUSIX MHPOBOM UM OTEUYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

NpPEACTABICHUS] O COLMAIBHBIX HOPMax W MPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO
MI0JIE3HOH, y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKOW M JAPYTUX BUAAX NEATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESTENIbHOCTU MPH BBINOJIHEHUN y4EOHBIX,
IIO3HABATEJIbHBIX  3a/1a4, BBINOJIHEHUM XUMHUYECKHX 3KCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHUIO M B3aUMOIIOMOIIM B IpOIECCE
ATON y4yeOHON MAESITEeIbHOCTH, TOTOBHOCTH OLICHHBATh CBOE MOBEIEHUE U IMOCTYIKU
CBOMX TOBAapHILEH C MO3ULUU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIE/ICTBHI ITOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TTO3HAHUSL:

MHUPOBO33PEHUYECKUX TMPEACTaBICHU O BEIIECTBE M XUMHUYECKOH pEeaKiMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAyKH U COCTABJISIOLIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOMN Cpesioil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHBIX HAa IOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJUMBIX JIJIs1 00BSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HABATENIbHON, MH(POPMAIIMOHHON W YUTATEIHCKOW KYJIbTYPhI, B TOM YHCIIC
HAaBBIKOB CAMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH HH(DOPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOYyYEeHHI0O U TMO3HAHUIO, JIOOO03HATETBLHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K CaMO0Opa30BaHUIO, MPOEKTHON M UCCIIE0OBATEIBCKON NEATEIBHOCTH, K
OCO3HaHHOMY BbIOOPY HANPaBIECHHOCTH U YPOBHS OOYYEHHUS B JaJIbHEUILIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KMU3HU, OCO3HAHUS OCIEACTBUN U HEMPUSATHUS BPEIHBIX
NpUBbIUEK (YMOTpeOJEHUsT aJKOTojdsl, HAPKOTUKOB, KYpEHHUs), HEOOXOIUMOCTH
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAIllleHUH ¢ XMMUYECKMMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;

5) TpyAOBOrO BOCIIUTAHUS:

UHTEepeca K MPAKTHUECKOMY H3YYEHHMIO MpodeccHil U TpyAa pa3IudyHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATENBHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUHM M0 XMMHH, OCO3HAHHOTO BbIOOpA MHAMBUIYAJTBHON
TPACKTOPUHM TMPOJOIDKEHUS O00pa3oBaHHsl C YYE€TOM JUYHOCTHBIX MHTEPECOB U



CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEeOHOCTEH, YCIEUIHOH
po(eCCUOHATIBHONW NI€ATEIBHOCTY U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTb
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKHU LI€TIECOOOPA3HOTO OTHOLIEHUS K MPHUPOJAE KAaK UCTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMaHUsI [IEHHOCTH 3JJ0POBOr0 U 0€3011aCHOTrO
oOpa3a HU3HU, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 370POBbIO, OCO3HAHUsSI LIEHHOCTH COOJIIOJICHUS TMpaBUi OE30MacHOTO
MOBE/ICHUS TPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO
U KU3HU JI0JICH;

CHOCOOHOCTH TPHUMEHATH 3HAHUS, MOJyYyaeMble MpPU HM3YyYCHUH XUMHH, IS
peleHns 3a/1a4d, CBA3AHHBIX C OKPYKAIOIIEH NPUPOAHON CPENOM, NOBBIIIECHUS YPOBHS
AKOJIOTMYECKON KYJIBTYPBI, OCO3HAaHUS TJO00ATBHOTO XapakTepa HSKOJOTHUYECKUX
npo0JieM U IMyTel UX peleHus: IOCPEICTBOM METOAOB XUMUH;

HKOJIOTUYECKOTO MBILUICHUS, YMEHUS PYKOBOACTBOBATHCSA UM B IIO3HABATENILHOM,
KOMMYHHMKATUBHOW U COLMATbHON MPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHUS 00pa30BaTEIbHON MPOTPaMMBI  TIO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JACHUCTBUSMU, B TOM
quCIIe:

1) 0a30BbIC IOTHYCCKUE ICHCTBUSL:

BBISIBIISITH IPUYHMHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SIBJICHHI;

OCYIIECTBIISTh CPABHEHHE, KIIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHMSIM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTUYECKUX OTepaIui;

CTPOUTh  JIOTHYECKOE  CYXKICHUE TIOCNIe  TPEABAPHUTEILHOTO  aHajau3a,
BKJTFOYAOIEE YCTAHOBJICHNE TPUYNHHO-CIICICTBEHHBIX CBS3CH

co31aBaTh, MPUMEHSITh U MTPEOOPA30BHIBATh 3HAKW M CHMBOJIBI, MOJICITH U CXEMBI
JUTSI peIieHUsT y4eOHBIX U TT03HABATEILHBIX 33124 C TIOMOIIBIO MEe1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKMX TIPOIIECCOB M HX
MTOCJIC/ICTBHSI;

2) 0a30BbBIC UCCIICOBATEILCKUE ICHCTBHS:

C TIOMOIIIBIO TIE€/Iarora MPOBOJAUTh XUMUYECKUN OTIBIT, HECIOKHBIN IKCIIEPUMEHT,
JUTSI YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBsI3el
Y 3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSITENBHO (opMynmupoBaTh 00O0OIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIBITA;

3) pabora ¢ uHpOpMaIKeHi:

BBIBIIATE JePUIIMTHI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHHS
MOCTABJICHHOM 3a4a4M;

npeoOpa3oBbIBaTh MH(GOPMAIIMIO U3 OJHOTO BHUJIA B APYroi (Tabauiy B TEKCT
¥ 1p.);

UCKATh UM OTOMpaTh MH(POPMALIMIO WM JAaHHBIE U3 UCTOYHHKOB C YYETOM
NpeaIoKeHHON yueOHOM 3a71auM U 3aIaHHbIX KPUTEPHUEB.



OBnaneHne yHUBEPCATbHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU IEUCTBUSIMU:

OpraHHU30BBIBATh YUCOHOE B3aMMOJICHCTBHE B TpyImIe (OMpeaessTh OOIIHe IEeNH,
pacrpenensaTh PO, TOTOBapUBATHCS APYT C IPYTOM U T. II.).

C MOMOIIBIO TIeJIarora Wik CaMOCTOSITEIbHO COCTAaBJISITh YCTHBIE U MUCbMEHHBIE
TEKCThl C HMCHOJIb30BAHUEM WJLIIOCTPATUBHBIX MATEPUAIOB JJIsl BBICTYIUICHUS IEPE]
ayJUTOpUEN;

OpraHU30BBIBATh YYEOHOE COTPYIHHYECTBO U COBMECTHYIO JICSITEIBHOCTH C
VYHUTEIIEM U CBEPCTHHKAMU; pabOTaTh WHIWBHAYAIbHO W B TPYIINE: HAXOAWTH 0OIIEe
permeHne M paspemarb KOHMIUKTHI Ha OCHOBE COTJIACOBAHMS TMIO3WIMK W ydeTa
HWHTEPECOB; (OPMYITHPOBATH, APTYMEHTHPOBATh M OTCTaNBATh CBOC MHCHHUC;

OIICHUBATh KAYECTBO CBOErO BKJAJa B OOLIMUA MPOAYKT, IPUHUMATh U Pa3ACisITh
OTBETCTBEHHOCTH M MPOSIBIATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEPE TPYIIION.

OBnajieHre YHUBEPCATbHBIMU YU€OHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

oOHapyxXuBaTh U (OPMYJIHPOBATh Yy4eOHYIO MPOOIEMy, OINpESsiTh IIeJb
y4eOHOM JIeSITEIIHLHOCTH;

BJIAJICTh OCHOBAMH CaMOKOHTPOJISI, CAMOOILICHKH, IIPUHATHS PEUICHUA W
OCYILIECTBJICHUSI OCO3HAHHOTO BBIOOpA B YUEOHOM M ITO3HABATEILHOMN JACATEILHOCTH;

COOTHOCUTb CBOM JCWUCTBHUS C IUIAHUPYEMBIMU PE3YJbTaTaMHU, OCYIIECTBISATH
KOHTPOJIb CBOEU JEATEIBHOCTA B IMPOILECCE TOCTHUAKECHUSA PE3yJibTara, ONPENCIIATh
CIIOCOOBI ICUCTBUI B paMKaX MPEJIOKEHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHAIOIICICS CUTYAIUEH;

JIaBaTh AJICKBATHYIO OIICHKY CUTYallMH U MPEJIarath MiaH €€ U3MEHEHUS;

NpEeABUIETh TPYAHOCTH, KOTOPbI€ MOTYT BO3HUKHYTH MPU PEIICHUH YyuyeOHOMU
3aJauM;

MOHUMATh TPUYHUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbId pe3ybTatr
NEeATEeIbHOCTH, ONPEACNISITh TO3WTUBHBIE WM3MEHEHUS W HallpaBlieHUs, TpeOyrolue
najabHenIel padoThl;

OCO3HAaHHO OTHOCHUTBCS K JPYTOMY YEJIOBEKY, €0 MHEHHUIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB 110 OCBOCHUIO 0053aTEILHOTO COJEP KAHMS,
YCTaHOBJICHHOTO AaHHOW dDenepasibHOM pabouyeid mporpamMMmoid, BBIACIAIOT: HAy4YHbIC
3HAHWS, YMEHHS W CIOCOOBI JEUCTBUH, crneruduyeckue s y4eOHOro mpeamera
«XuMUsD», BUABl ACATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO M MPUMEHEHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsX:

MPEJICTABJICHUE O 3aKOHOMEPHOCTAX W II03HABAEMOCTHU SIBIICHUM IIPUPOIBI,
MOHUMaHUE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHWMHUYECKOW HAyKh Kak oOJacTu
COBPEMEHHOTO €CTEeCTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTypbl U TPAKTUYECKOMN
JESATEIbHOCTH YEJOBEKa B YCIOBHUSIX COBPEMEHHOTO OOLIECTBA; MOHUMAHUE MeCTa
XUMHU CPEIU JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMH IMOHATHIHOTO alapara U CUMBOJUYECKOTO S3bIKA XUMUU
JUISl COCTaBlIeHUs (POPMYJI HEOPTAHUUYECKHUX BEILIECTB, YPABHEHUN XUMUYECKUX PEAKIUI
(c omopoil Ha aJIropuTM Y4YeOHBIX JEWCTBUM); BIAJEHUE OCHOBAMHM XHUMHYECKOU
HomeHknaTypel (IUPAC u TpuBManbHON) MU yMEHHE HCIIOJIL30BaTh €€ IS pelieHUs
yueOHO-TI03HaBaTEIbHBIX 33J]a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOIb30BaTh MOJETU



Ui OOBSICHEHUS CTPOCHUS aTOMOB U MOJIEKYJ IO alroOpuTMy C OIOpOH Ha
OTpe/IeICHHUS;

MPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C MOMONIbIO YUUTENs
OPUMEHSTh CUCTEMY XMMUYECKMX 3HAHMM [IJI1 YCTAHOBJICHUS B3aUMOCBSI3EM MEXIy
U3YYCHHBIM MaTEpUaJOM M MpPHU TOJYyYEHWU HOBBIX 3HAHUM, a TakXKe B IMpoIlecce
BBITIOJIHEHUS YYEOHBIX 3aJaHMid U Tpu paboTe ¢ HCTOYHMKAMU XUMUYECKOU
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BaXHEHIINE XUMHYECKHE TOHATUA: XWMHUYECKHI JJIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCHUTENIbHBIE aTOMHAs W MOJEKYyJspHash MaccChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OO0BEM, OKCHUJ, KHUCJIOTa, OCHOBaHUE, COJb (CpeaHss),
XUMHUYECKas pEaKkus, pPEaKIHuH COSANMHECHUS, PEAKIUH Pa3lI0KEHUs, PEaKIUH
3aMeIeHNs], peakinu 0OMeHa, TeIIoBOM A (EeKT peakinu, 3K30- U IHAOTEPMUUYECKUE
peakiMu, pacTBOpP, MAcCOBas JOJII XUMUYECKOTO AJIEMEHTa B COCIMHEHUU, MACcCOBas
JI0JI ¥ TIPOLIEHTHAsI KOHIIEHTPAIUsl BEIIECTBA B PACTBOPE, SAPO aTOMa, dJIECKTPUUECKUN
CJIOW aToMa, aToOMHasi OpOuTas b, PaguyCc aToMa, BAJCHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKasi CBs3b, AJIEKTPOOTPUIIATEILHOCTD, TOJIIPHAS W HETOJSpHAsl KOBaJCHTHAs
CBSI3b, MOHHAsI CBS3b, METAJUIMUECKas CBI3b, KPUCTAUIMYECKasl pelieTka (aToMHas,
MOHHAsi, METaJUIMYecKasi, MOJICKYJIsipHasi), WOH, KaTHOH, aHUOH, JJIEKTPOJIUT U HE
ANIEKTPOJUT,  DJICKTPOJIUTHYECKAsh  JUCCOIMAIUs, pEaklUuh HOHHOro  OoOMeHa,
OKHCIIUTETHHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMH, OKHUCIWUTEIh W  BOCCTAHOBHUTEIb,
OKHCJICHHE W BOCCTAaHOBIICHHUE, DJIEKTPOJIM3, XUMHUYECKOE PaBHOBECHE, OOpaTUMBIC H
HEeoOpaTUMbIE PEeaKIUH, CKOPOCTh XUMHYECKOW pEaKIMH, KaTajlu3aTop, MPeaelbHO
nomyctuMas konuentpauus (I1/1K), koppo3us MeTasioB, CIIaBbl;

OCHOBOIIOJIAraloIe 3aKOHbI XUMHUU: 3aKOH COXpaHeHus Macchl, [leproamueckuii
3akoH J[. 1. MeHneneeBa, 3ak0OH MOCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo;

TEOpUM XUMHUHU: ATOMHO-MOJICKYJIIpHAs TEOpHUS, TEOPHUSA DIEKTPOIUTHUECCKOM
JUCCOIIMAIINY, a TaKXKe MPEJICTABICHNUS O HAyYHBIX METOJIaX MO3HAHHS, B TOM UYUCIE
AKCIIEPUMEHTAJILHBIX U TEOPETUYECKUX METOJIaX HCCIICIOBAHUS BEIIECTB U WM3YUYCHUS
XAMHUYECKHUX PEaKIINM;

IpEeJICTaBICHNUE O MEPUONUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
(pamuyc aroma, J3JIEKTPOOTPUIIATETHLHOCTH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST d7IeMeHTOB B [lepmonuueckoi cucteme (B MalbIX MEepUOAaxX M TIIABHBIX
MOJrPYyNIax) U AJIEKTPOHHOTO CTPOSHUS aTOMa; YMEHHE OOBSICHITH CBSI3b MOJIOKCHHUS
aneMeHTa B llepuonndeckoil CHUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sj]pa, oOIlee YUCIO AJIEKTPOHOB),
pacmpesieieHieM JJIEKTPOHOB MO0 JHEPreTHYECKUM YPOBHSIM aTOMOB TEPBBIX TpPEX
MEPHUOOB, KaJus U KalbIUs; KIaCCHPHUIMPOBATH XUMHUYECKHE IEMEHTHI ¢ OTIOPOH Ha
ornpeaeneHus: PU3NIECKOro CMbICIA ITU(GPOBBIX JaHHBIX MEPUOTUICCKON TaOIHUIIBL;

yMEHUE KJIacCU(PHUITMPOBATh XUMHUUECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIEeCTBA
U XUMHYECKUE PEAKIMU C OMOPOH Ha CXEMBI; OMPENCIsITh BAJICHTHOCTh W CTENCHBb
OKHUCJICHUSI XUMUYECKUX DJIIEMEHTOB, BUJ XUMHUYECKON CBS3U W TUIl KPUCTALTUYCCKOMN
CTPYKTYpPHI B COEIMHEHUSX, 3aps]l HOHA, XapaKTep CPeIbl B BOJHBIX PACTBOPAX BEIIECTB
(KUCIOT, OCHOBaHMi), OKUCIHTENb W BOCCTAHOBHUTEIb IO AaNTOPUTMY Y4EOHBIX
JICUCTBUI;



YMEHUE XapaKTepU30BaTh C OMOPOM Ha cXeMmy (PU3MUECKHEe W XHUMUYECKHE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPO, rpaduT, aiMa3, KpEMHUH, a3oT,
dbochop, cepa, xnop, HATpuil, Kajaui, MarHui, KajabllMid, ATIOMHHUHN, JKEJIe30) H
CJIOHBIX BEIIECTB, B TOM YHCII€ UX BOJAHBIX PACTBOPOB (BOja, aMMHUAK, XJIOPOBOIOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHIbI MeTauioB I - [IA rpymnm, amromunus, meau (I1),
nuHka, xenesza (II u I1), okcunsr yriepoaa (I u 1V), kpemuus (1V), azota u dochopa
(I u V), ceppt (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yToJbHas, KpEMHUEBAs KUCIIOTA M X COJIN); OITUCHIBAThH C OMIOPO HA IJIaH U KITFOUEBHIE
CJIOBa; YMEHHUE MPOTHO3UPOBATh M XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH
OT WX COCTaBa M CTPOCHHUS TIOCIE MPEABAPUTEIHHOTO aHAIM3a IMOJ PYKOBOICTBOM
nmejgarora, MPUMEHEHUE BEIIECTB B 3aBHCHMOCTH OT WX CBOWMCTB, BO3MOKHOCTh
MPOTEKAHUS XUMUYECKHUX TMPEBPAICHUI B Pa3IMUHBIX YCIOBHUSIX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPYKAIOIIYIO TIPUPOTHYIO CPEY;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, alrOpuTMy YYeOHBIX JIeWCTBHIA
MOJIEKYJIIPHBIE U MOHHBIC YPaBHEHUS PEaKIMi (B TOM YHCIIEe PEaKIMii HOHHOTO 0OMEHa
U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi), WUIIOCTPUPYIOMINX XUMUYECKHE
CBOWCTBA M3YYCHHBIX KJIAcCOB /TPyl  HEOPraHMYECKUX BEIIECTB, a TaKxkKe
MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSA3b MEXKITY HUMHU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChl
BEILIECTB, MACCOBYIO JOJIO XMMHUYECKOTO JJIEMEHTa B COCIUHEHUH, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA M €0 MaccCy, 00BhEM Tra30oB ¢ OMOpPOH Ha
obmue hopMyJIbl; yMEHHE ITPOBOIUTH PACUETHI TI0 YPABHEHUSAM XUMUYCCKUX PEAKITUN U
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WM MPOJAYKTOB PEAKITUH C
OMopoii Ha 00pa3el], aNropuT™M y4eOHBIX JEHCTBUI;

BJIaJICHUE OCHOBHBIMHM METOJIaMH HAYyYHOTO MO3HAHMS (HaOIt0IeHNEe, H3MEPECHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE) TPH HM3YyUYCHWH BEIICCTB M XHUMHYCCKUX SIBJICHUH C
OTOpOM Ha aITOPUTM YYEOHBIX NEUCTBUM;, yMeHUe chHOpMyIUpOBaTh MPoOJieMy H
MPEIOKUTh MYTH €€ PEIICHUS C TMOMOIIbIO IeNarora; 3HaHWe OCHOB Oe30IacHOMN
paboThl C XWMHUYECKMMH BEIIECTBAMH, XUMHUYECKOW TMOCYJIOH M J1abopaTOpHBIM
000opy10BaHUEM;

HAJIMYKME MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIICTYIOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO/ PYKOBOJICTBOM YUYUTENS C OOCYXKICHUEM IIIaHa
PabOTHI MJIM COCTABIICHHEM TAOJIHIIBI:

W3YUYCHUE U ONMCAaHNE (PHU3NICCKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3HUCCKUMHU M XUMHUECKHUMHU SIBJICHUSMU;

OTIBITHI, MJUTFOCTPUPYIONTUE IPU3HAKH MMPOTCKAHUS XUMUICCKUX PEaKITUi;

U3YYCHHUE CIIOCOOOB pa3/ieliCHUsT CMECeH;

TIOJTYYCHHUE KUCIOPOIa U U3YUCHUE €T0 CBOMCTB;

MOJIYYCHHUE BOJIOPO/Ia M U3YUYCHHE €TO CBOMCTB;

MOJIYYCHHE YTJICKUCIIOTO Tra3a U U3yYeHUE €r0 CBONCTB;

MOJIyYCHUE aMMHUaKa U U3YyYEHHUE €r0 CBONCTB;

IPUTOTOBJICHUE PACTBOPOB C OINPENCICHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA,

WCCJICIOBAHNE ¥ ONMCAaHUE CBOWCTB HEOPTaHMYECKUX BEIIECTB PA3THYHBIX
KJIACCOB;



MpPUMEHEHUE WHAMKATOPOB (JaKMyca, METWIOpaHka u QeHondTanenHa) s
oTnpeJeIeHHs XapaKTepa Cpeibl B paCTBOpPaX KUCIIOT U IIEJI0YEeH;

U3yYEHUE B3aUMOJICUCTBHSI KHUCJIOT C MeETaulaMH, OKCHJIaMU METaJUJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHHUE OJIHOTO METajlla IPYruM U3 pacTBOpa COJH;

UCCJIeI0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U ITUHKA;

peIIeHre  DKCIePUMEHTAIbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCIUHECHUIN;

peIIeHre  OKCIEPUMEHTANBHBIX  3a7ad M0 TeMe  «DJIEKTPOIUTHYECKAS
JTUCCOTIHAITHSY;

pEIIeHNe IKCIIePUMEHTAIBHBIX 3a/1ad 1Mo TeMe «BakHeWmme HeMeTalIbl U uX
COCTUHCHHUS;

pelieHne SKCIEPUMEHTABHBIX 3a/ady mo Teme «Baxkheimne Mmeramibl U UX
COCIUHEHUS;

XUMHUYECKUE IKCIEPUMEHTBI, WILTIOCTPUPYIOIINE TPU3HAKKU MTPOTEKAHUS PEaKIIHii
MOHHOTO OOMEHa;

KAueCTBCHHbIC PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpaxX HOHBIL:
xjopua-, Opomua-, uoAuA-, cyibdar-, Qocdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
THIPOKCUI-UOHBI, KATHOHBI aMMOHHS, MAarHus, KaJIbllUs, aJlOMHHUsA, Kenesa (2+) u
xenesa (3+), menu (2+), IIUHKa;

YyMEHUE TIPEACTABIATh PE3YNbTAaThl JKCIEpPUMEHTa B (opMe BBIBOJOB,
J0KA3aTeNIbCTB, TPa(PUKOB U TaOJIUIT U BBIBIISATH YMITUPUICCKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TPaBUJIaMH 0€30MacHOTO OOpaIeHUs! C BEUIECTBAMH, UCIIOIb3YEeMbIMU
B TIOBCETHEBHOW JKM3HW, a TAaKXE TPAaBWIAMH IIOBEJICHUS B IEIAX COEpEKCHUS
3MI0POBBbS M OKPYXKAIOIICH TPHPOAHOW Cpenbl; MOHWMaHHWEe Bpeaa (OMacHOCTH)
BO3JICUCTBHSI HA JKMBBIE OPraHU3Mbl OIPEACIICHHBIX BEIIECTB, a TaKXKe CIOCO0OB
YMEHBIICHUS W TPEIOTBpAIICHUs] UX BPEAHOTO BO3JACUCTBUS; MOHUMAHUE 3HAUYCHUS
KUPOB, OCIIKOB, YIJIEBOJIOB ISl OPraHU3Ma YeJI0OBEKa;

BJIAJICHUE OCHOBAMH XHUMHYECKOW TpPaMOTHOCTH, BKJIIOYAIONIEH yMEHHUE
MpaBUJILHO UCIOJIb30BaTh HW3Y4YEHHBIE BEIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpaIbHBIC YIO0OpEHUs, METAJIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
MCTOYHHUKOB YTJIEBOAOPOMOB (YIJis, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO35HCTBE, Ha TMPOU3BOJCTBE, YyMCHUE MPUBOIUTH TPUMEPHI  MPABUIBLHOTO
WCITOJI30BaHUS N3YYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHHUE YCTaHABJIWUBATh CBS3M MEKIY PEATbHO HAOIOIAEMBIMH XUMHUYECKUMH
SBJICHHSIMU M TIPOIECCaMHU, TPOUCXOMSIIMMH B MaKpOo- WU MHUKPOMHPE, OOBSICHSATH
MPUYMHBI MHOTOOOpAa3us BEIIECTB, YMEHHE WHTETPHPOBATH XUMHUYCCKHE 3HAHUS CO
3HAHUAMU APYTHX YYEOHBIX MMPEAMETOB C IIOMOIIIBIO TIEarora;

npeacraBieHne o chepax mnpodeccHoHaTBHON JESTEIBHOCTH, CBS3aHHBIX C
XUMHUEH ¥ COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAHHBIMH Ha JOCTHIKEHHUSAX
XUMUYECKON HayKH; HaJM4he OMbiTa padOThl C Pa3IUYHBIMA HCTOYHHUKAMHU
uHOpMaIMU MO0 XWMHUHM (HAYYHO-TIOMYJISIPHAS JIMTEpATypa, CIOBApH, CIPABOYHUKH,
WHTEPHET-PECYpChl) C OMOpOM Ha aIrOpPUTM: yMEHHE OOBEKTUBHO OIICHUBATH
“H()OPMAITHIO O BEIIECTBAX, UX MPEBPAMICHUAX U MPAKTUICCKOM MPUMCHECHHH.



TpeGoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOCHUS Y4eOHOTO TIpeaMeTa
«XuMus», pacrpeiesieHHbIe TI0 rojlaM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yNbTaTOB OT Tojla K rojy, y>K€ Ha3BaHHbIE B MPEbIAYIIMX TofaxX MO3UIUHU, Kak
IPaBUJIO, TIOCIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO Toja
[0 YMOJTYAHHUIO BKIIOYAIOT PE3YNbTAThl PEABIAYIIUX JIET).

9 KIIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATHUN: XUMHUYECKUN JIIEMEHT,
aToM, MOJEKYyJa, WOH, KAaTHOH, aHWUOH, IPOCTOE BELIECTBO, CII0KHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, XMMHUYECKas peakuus,
XUMHUYECKasl CBA3b, *TEIUIOBOM 3(PEKT peakiuu, MOJIb*, MOJISIpHBIH 00BEM, PacTBOp;
AIEKTPOJUTHI, HEAJIEKTPOJUTHI, IJICKTPOIUTHUYECKAS JUCCOIMALINS, PEAKIIMM HOHHOTO
oOMeHa, KaTalau3aTtop, *XMMHUYECKOE paBHOBeCHE, OOpaTUMble M HEOOpaTHUMbIC
peaKIuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE W BOCCTAaHOBJICHHE, auioTponusi, amMpOTEepHOCTh, XUMHUUYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, METa/NIMYecKas), KPUCTAJUIMYECKas pemeérka, *Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHWMHUYECKON peakuu™, TMpeaesbHO JIOMyCTUMAas
koHuentpanus (ITJ1K) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNA (cM. m. 1) u
MIPUMEHSThH 3TU NOHATHS MPU ONMKMCAHUY BEUIECTB U UX MPEBPALICHUII;

WCIIOJIb30BaTh 3HAKU W CUMBOJBI JUIsl (PUKCAIIMKM PE3YyJIbTAaTOB HAOIIOICHUIA,
coctaBiieHus] (GOpMysl BEIIECTB U yPABHEHUN XUMHMUYECKHX PEAKIMM, 3alUCH JTaHHBIX
ycioBuit 3aga4. Mcnonp3oBath 0003HaueHus1, uMmeroniuecs: B [lepuonnueckon cucreme
1 TabJvIle PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsl BBITIOJTHEHUS
3aJaHUM.

ONPENENATh BAJCHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHUX DJIEMEHTOB B
COCMHEHUAX Pa3JIMYHOIO COCTaBa; MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY COEAMHEHUN C OMOPOW Ha OINpPENEIEHHs, B TOM YHUCJIE CTPYKTYPHUPOBAHHBIC;
BHUJIBl XUMUYECKOU CBSI3M (KOBAJCHTHAs, MOHHAs, METAJIMYECKAs) B HEOPTraHUYECKHUX
COCIMHEHUAX; 3apsiJi MOHA IO XUMHUYECKOW (opMyle; XapakTep cpelbl B BOIHBIX
pacTBOpax KHUCJIOT M IIEJOYEH, *TUIl KPUCTAUIMYECKONM PEHIETKH KOHKPETHOTO
BellecTBa”™;

packpbiBaTh  cMbici  [lepuommdeckoro 3akona J[.M. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHMMAHHE: *OMHCHIBATH U XapaKTEPU30BATh* TaOIMYHYIO
dbopmy Ilepuogmveckoil CHUCTEMBbl XUMHUYECKHMX JJIEMEHTOB: pa3iuyaTh MOHSITHUS
«rnaBHasg moarpymma (A-rpynma)» U «mobounas moarpynna (b-rpymma)y, maneie u
0O0JIbIIINE TIEPUOABI, *COOTHOCUTHL™ 0003HAYEHUSI, KOTOPhIE UMEIOTCSI B MEPUOTUUYECKON
TaOJUIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUSI aTOMOB XMMHUYECKHUX DJIEMEHTOB
(cocTaB u 3apsj sapa, o0Iee YUCIo EKTPOHOB U PACTIPEICIEHUE UX 0 JIEKTPOHHBIM
CJ0sIM); *OOBICHATH™ OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XMMHUYECKHUX
AJIEMEHTOB M MX COEIMHEHUN B MpElesiax MajlbIX MEPHOJOB U TJIABHBIX MOJACPYIII C
y4E€TOM CTPOEHHS UX ATOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHThI, HEOpPraHMYeCKUEe BEILIECTBA;
XUMUYECKUE peakiuu (MO YHUCIY M COCTaBYy YYaCTBYIOIIUMX B PEAKIMU BEMIECTB, IO



TermoBoMy 3G (EKTy, M0 N3MEHEHHIO CTETICHEH OKHCICHHS] XUMUYECKUX AJIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CICIU(DUIECKHEe XUMHUYECKUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAasl OMHCAaHWE MPUMEpPaMU MOJEKYISPHBIX U
MOHHBIX YPaBHCHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM C ONMOPOM Ha CXEMBI;

COCTaBJISATh YPaBHEHHUS JJICKTPOJUTHUYECCKON THUCCOLMAIMU KHUCIOT, MIeJo4YeH U
COJICH; TIOJIHBIE W COKpall€HHbIC ypaBHEHUsI PEAKIIMd HOHHOIO OOMEHA; ypaBHEHUS
peaKIuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE IEHETUUECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX peakiui
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca 3TUX PEaKIUd;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;
BO3MOXHOCTH TIPOTEKAHMUSI XUMHUYECKHX TMPEBPAIlCHUN TOCIe MpeABAPUTEIBLHOIO
00CYXKIeHHUsI C TICAarorom;

BBIUUCIISIT OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIIECTB;
MAaCCOBYIO JIOJIO XUMHUYECKOTO 3JIEMEHTa Mo (popMysie COCIMHEHUS; MaCCOBYIO JIOJIIO
BEIIECTBA B PAacTBOPE; MPOBOJUTH PAcUYEThl MO YPAaBHEHUIO XMMUUYECKOW PEAKIUU C
OIIOPOW Ha aJITOPUTM;

cleq0BaTh TpaBWaM IIOJIB30BAaHHUS XHMHYECKOW IOCYJIOM M J1ab0paTOPHBIM
obopy/oBaHHEM, a TaKXe MpaBuiIaM OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMU MO BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYECHUIO U
COOMpPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO0 Ta3a);

MPOBOAUTL PEAKIMHU, MOATBEPKIAIONIME KAa4eCTBEHHBIM COCTaB pa3IMYHBIX
BEIIIECTB: PACIlO3HABaTh OIMNBITHBIM NyTEM XJIOPUA- OpoMHI-, MOAMA-, KapOoHart-,
dbochar-, cumukar-, cynbdar-, THUIPOKCUI-UOHBI, KATHOHHI AMMOHHUS U HOHBI
M3YyYCHHBIX METAJJIOB, MPHUCYTCTBYIONIME B BOJHBIX pPacTBOpaXx HEOPraHUYECKHUX
BEIIIECTB;

MIPUMEHATh OCHOBHBIEC OINEpalldi MBICIUTEIBHON JCSATEIBHOCTH — aHAIN3 |
CHHTE3, CpaBHECHHE, OOOOIICHUE, CHCTEeMAaTH3allui0, BBISBICHUE  MPUYHUHHO-
CJICJICTBEHHBIX CBSI3€M — JJISI U3YYEHHUS CBOMCTB BEIIECTB M XUMHYECKUX PEAKIUM;
€CTECTBEHHO-HAyYHbIC METO/bI MO3HAHUS — HAOJIO/IeHNEe, U3MEPEHUE, MOJICIIMPOBAHUE,
AKCIIEPUMEHT (peajbHbIN U MBICJIECHHBIN).



TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIUYECTBO YACOB, OTBOJUMBIX HA OCBOCHHUE KaXKJI0M TeMbI Y4eOHOTO NMpeaMeTa « XUMUS»
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM IICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoMm denepanbHoll pabodeil mporpaMmsl
y4yeOHOro mnpeaMmera «XUMHS» OCHOBHOM 0Opa3oBareibHOM IporpamMmbl OCHOBHOro o0miero o6pasoBaHus. I[lpu stom
Opranu3zanus BlpaBe camMa BHOCUTh U3MEHEHHs B COJAEpPKAaHUE M paclipe/ielieHne yueOHOro Marepuaia Mo rogaMm oOydeHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IUIaHMpOBaHMs il oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

1-if BapuaHT
9 KJIACC
(2 g4 B HEmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

MpumepHble Tembl, OcHOBHOE coaepiKaHue OCHOBHbIe BUAbI AEATENbHOCTH
pacKpbiBaloLmne JaHHbIN pasgen obyuatowmxca
nporpammbil,
M KOMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHue

Pasaen 1. BemecTBO U XMMU4YecKue peakuyu (17 4)




IloBTOpEHUeE U yriy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproandeckui 3akoH. [lepuoandeckas cucTeMa XUMHUYECKHX
asneMeHTOB /. U. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3J1eMEHTOB MePBBIX TPEX
Nepro/i0B, Ka/us, KalbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
NepruoANyecKor cUCTeMe U CTPOeHHEeM UX aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHM4ecKux BelllecTB
(MexxayHa-po/iHasA ¥ TpUBUAJIbHAsA). XUMHUYECKHE CBOUCTBA
Bell|eCTB, OTHOCSIHUXCS K Pa3/IMYHbIM KJIaccaM HeOpraHUYeCcKUx
coeJJMHEeHUH, UX FreHeTUYecKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbI XUMUYECKOH CBS3U U TUIIBI
KPUCTa/UIMYeCKUX pelIéToK. *3aBUCHMOCTb CBOMCTB Bell|eCTB OT UX
cTpoeHus.*

JeMoOHCTpauumn

1. Mozesin KpUCTA/I/IMYeCKUX PEeIlETOK HeOpraHU4eCcK1X BelleCTB.
2. KopoTkonepuo/jHas ¥ AJMHHOINlepHoAHas GOPMbI
[leproandeckoi cUCTEMbI XUMHUYECKUX 31EMEHTOB

. U. MenpgeneeBa

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI ePBbIX TPEX NePUOA0B, KaTUl U
KaJIbLIUA N0 UX nosiokeHUIo B [lepuoauyeckoit cucteme /[l. U. MengeseeBa ¢
ONOpPOU Ha a/ITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HEOpraHUYeCKHe BelljeCTBa U3yYeHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJIacCOB,
NOATBepKAaTh CBOMCTBA NPUMepaMH MOJIEKYJISIPHBIX YpaBHEHUH
XUMUYECKHX PEaKLUH C OMOPOi Ha CXeEMY.

OnpeaensiTb BUA XUMAYECKOM CBA3U U THUI KPUCTAJIMYECKOH peléTKU
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BellecTB B 3aBUCUMOCTH OT UX CTPOEHUsI ocJIe
npeJBapUTebHOT0 pa3bopa.

BricTpauBaTh pa3BEpHyThle NMCbMEHHbIE U YCTHbIE OTBEThI C OIIOPOX Ha
nHdopMaIIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaloB, TPAaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN anmnapaTt Kypca XMMHU.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe0BAaTeNbCKOH JlesTeIbHOCTH HAyYHO-ONYJISIPHYIO JIUTEPATypy
XMMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
10/l pyKOBOJCTBOM IeJjarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMUYECKHX peaKuuit
(44)

Knaccudpukanus XMMUYeCKHUX peaKLiii 1o pa3IndHbIM IpHU3HaKaM
(mo YKCIIy ¥ cOCTaBY Y4aCTBYIOLIMX B PeaKLMU BELIECTB, *110
TeIJI0BOMY 3beKTY, 10 U3MEHEHHUIO CTeNneHeil OKUCIeHUs
XUMHUYECKUX 3JIEMEHTOB, 10 06PAaTUMOCTH, [0 YYaCTHIO
KaTasusaropa).*

*JK30- U IHAOTEPMHUYECKHE PEAKLUH, TEPMOXHUMHUYECKUE
ypaBHeHusl. [IoHATHE 0 CKOPOCTH XMMHUYECKOH peakLuu. [loHsATHE O
TOMOT€EHHBIX U TeTEPOTEeHHBIX peakiusX. [loHATHe 06 06paTUMbIX
Y HEO6PATHUMbBIX XHMUYECKHUX peaKLusiX. [[OHATHe 0 XHMUYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUYECKOH
peakLMHU U M0JI0XKeHHe XUMHYEeCKOTro paBHOBeCHsL.*
OKHUCIUTENIbHO-BOCCTAHOBUTE/bHbIE PeaKLIUHU (3JIEKTPOHHBIN
6aJlaHC OKUCIUTENbHO-BOCCTAHOBUTENBbHOM peaKLHu).

JleMoHCTpauumn

1. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOH peaKLMy OT Pa3IMYHbIX
daxTopoB.

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

4. CMelleHME PaBHOBECUS XUMUYECKON peaKkLUU.

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB UJIU
NPOAYKTOB [0 ypaBHEHUSIM XUMHYECKUX peaKLui

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

KnaccuouuupoBaTh XMMUYeCKHE peaKL[UH 110 pa3JIMYHbIM IPU3HAKAM.

YcTaHaB/IMBaATh 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON peaKLUU OT Pa3IUYHbIX
$baKToOpOB MO/ PyKOBOACTBOM YUUTEJIS.

[IporHo3upoBaTh BO3MOXXHOCTU MPOTEKAHUSI XUMHUUECKHX peBpalleHH B
Pa3JIMYHBIX YCJIOBUSIX IOC/IE PeJBaPUTENbHON pabOThI.

OnpenensiTb OKUCJIUTENb U BocCTaHOBUTE b B OBP.

CocTaB/IsITh 3/IEKTPOHHBIHN 6alaHC peaKLUH.

[TpoU3BOUTH BBIYUCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 0 aITOPUTMY.

BricTpauBaTh pa3BépPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOU Ha
nHdopMaIHIo U3 y4eGHUKA U CTPaBOYHbIX MaTEPHUaJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHITUIHBIH aNapaT Kypca XUMHUH T0CIe
NpeJBapUTENbLHOTO CTPYKTYPUPOBaHUS MaTepHaJa.

HWcnosb30BaTh MPH BbINOJHEHWH YYe6GHbBIX 33JJaHUH U B TpoIecce

HCCJIeI0BATENbCKOH JIeTENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
10CJIe KOHCY/IbTAIUHU C I1e/Jarorom.




Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(84)

Teopus 3/1eKTPOJUTHUYECKON JUCCOLUAL MU, DIEKTPOJIUTHI U
He3JIEKTPOJIUThL. KaTHOHBI, aHHOHBI. *MeXaHU3M U CcCoL AU
BellleCTB C pa3/IMYHbIMU BUJIaMU XUMUYeCKOU cBA3U. CTelleHb
aucconuanuu.* CUibHbIe U C1abble 3J1eKTPOJIUTHI.

Peakuuu mOHHOTO 06MEHa, YCI0BHUS UX IPOTeKaHUsl. NoHHbIe
YpaBHEHUS peaKLnil.

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/I, HO3U/]-, Cy/1bdaT-, KApOOHAT-,
cusikaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATUOHBI aMMOHMUS,
MarHus, KajJbLius, aJIOMUHUS, XKeJe3a 2+, 3+, IMHKa,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaX..

JleMOoHCTpauuu

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

OMNbIThI, WIJIIOCTPUPYIOLIHE TPU3HAKH IPOTEKAHUS PeaK[Ui
HOHHOI'0 06MeHa.

OmnbITHI 110 OIIPe/IeJIEHUIO CPe/bl B pacTBOpPaXx coJiei (xyopuja
HaTpHsl, KapOGoHATa HATPHS, XJIOPUAA [IUHKA).

JlaGopaTopHbIe U IPaKTH4YEeCKHE

pa6oThbl

JlaGopaTOpHBIH OMBIT:

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

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

HeWTpasu3aluyd MexAy I'MPOKCU/I0M KaJIusl U COJITHOM KUCJIOTOM.

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

Ne 1. PelteHre 3KCIepMMeHTa/bHbBIX 33/a4 110 TEME.
BoluucieHus

— 0 YPaBHEHUSIM XMMUYECKUX peaKLui

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

O6bACHATb NPUYUHBI 3JIEKTPOIPOBO/L -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO TTe/jarora.

CocTaBJIATh ypaBHEHUS JUCCOLMALUN KUCJIOT, LeJI0YeH U COJIEH, TOJTHbIE
Y COKpaLléHHbIe HOHHbIE YPABHEHHUS XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[1J1aHUPOBATh U OCYLIECTBJSATh HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
HPOBO/UTH HAaGJIIO/JEHUS, Ae/IaTh BBIBO/IBI 10 PE3yJIbTaTaM 3KCIepPUMEHTA
1ocJie npeiBapuTeJbHON paboThI.

CiieioBaTh NpaBUJIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
UCI0JIb30BAaHUU XMMUY€ECKOH NMOCY/Ibl U 060PY/10BAaHUS 110/ KOHTPOJIEM
nejarora.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPaBHEHHUSIM.

BricTpauBaTh pa3BépHyThble NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
nHdopMaIIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XMMHUU 10csIe
Hpe/iBapUTEJbHOTO CTPYKTYPUPOBaHHUs MaTepyaJa.

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/lepyKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
10CJIe KOHCYJIbTALMH C I1€JaroroM.

Paspeu 2. HeMmeTa/Uibl U UX coeJUHEeHUA (24 1)




Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /JI1 HUX CTelleHH
okucieHus. CTpoeHHe U GpU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HA NPUMepE XJIopa
(B3auMozeNCTBYE C MeTa/JIaMH, HEMeTa/lJIaMH (BOJOPOJIOM U
Kucjaopogom),*menoyamu*). XsopoBogopo. CosisiHast KUCA0TA,
XUMUYeCKHe CBOMCTBA, *nosiyueHre*, mnpuMeHeHue. KauecTBeHHbIe
peakL1u Ha raJloreHU/1-uoHblL */ledcTBHE XJI0pa U XJIOPOBOZ0PO/a
Ha OpraHu3M yeJsioBeKa.* BaxkHel1Me XJI0pUAbI U UX HAXOX/IeHHE B
HpUpoJe.

JeMoHCTpauumn
Bugeomarepuasbl: rasoreHsl ¥ MX COeJUHEHHUS.
O6pa3subl XJIOPUJOB.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl
JlabopaTOpHBIH OMBIT:

PacriosHaBaHue XJI0pU/A-HOHOB.

[IpakTHyeckas pabora:

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

BoeruucieHust
M0 YPaBHEHHUSIM XUMUY€ECKHX PEAKI[HM.

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

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

Onpe/e/isiTh raJIOreHU/-MOHBI B PACTBOPE C UCI0JIb30BAHUEM TaBJIUIbI
"XapakTepHble peaKLlMH Ha aHUOHBI".

[11aHMpPOBAaTh U OCYLIECTBJ/ISTh Ha IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
HPOBOAUTH HAGJIIO/I€HUS, 1e/1aTh BbIBOJbI 10 pe3yJIbTaTaM 3KCIepUMEHTA
MocJie peiBapUTebHONU paboThI.

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

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTePpHbIe AJid HUX CTEIIeHHU
okucseHus. CTpoeHue U pusnyecKre CBONCTBA MPOCTHIX

BellleCTB — KHCJIOPO/ia U Cephl.

AnnorponHbsle MoAUMUKALMY KUCJI0POJA U cepbl. XUMHYeCKHe
CBOMCTBA cepbl. B3auMoencTBHE C HEMeTalJlaMU - BOAOPOJIOM U
KHCJI0POJIOM, MeTa/IaMH, KOHIIeHTPUPOBAHHBIMU a30THOU U
cepHo# kucaoTaMu. CepoBoJiopo, cTpoeHue, u3ndecKue

O6BSACHATH 061I1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/ieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUHN
C Y4ETOM CTPOEHHUS UX AaTOMOB C OIIOPOM Ha cxeMy "U3MeHeHHe paZiuycoB B
noArpymnmnax".

XapakTepu30BaTh GpU3NYECKHUE
Y XUMHYeCKHe CBOMCTBA NPOCTOr0 BELeCTBA CePhI U €€ coeIUHEHU I
(cepoBOAOPO/Ia, OKCHU/IOB CEPBI, CEPHOU KUCIOTHI, Cy/Ib(}ATOB), CIOCOOBI UX




Y XMMUYecKHe CBOWCTBA (KUCIOTHBIE U BOCCTAHOBUTEJIbHBIE).
Okcu/bI cepbl KaK IPeiCTaBUTeNIHN KUCJIOTHBIX OKCHI0B. CepHas
KHUCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak
npeCTaBUTEIS KJlacca KUCJAOT U *cneundpuyeckue™®), npuMeHeHUe.
CepHuUcCTas KUCJI0TA.

*XUMHUecKue peaKl Uy, Jexalliie B OCHOBe IPOMBIILJIEHHOI'0
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
3arpsisHeHUe OKpy»Kalollel cpe/ibl coeIMHEHUSIMU CEPBI
(kuCI0THBIE A0X/1, 3aTrPSISHEHHE BO3/[yXa U BOJOEMOB), CIOCOOBI
ero npejoTBpaueHus.*

JleMOoHCTpauuu

Kosnexuuu (BuzseomMaTepuasnbl): cepa U eé coeiMHEHUS.
O6yryiinBaHMe caxapa NoJ IefiCTBUEM KOHIEHTPUPOBAHHOU CEpHOU
KHUCJIOTBI.

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

JlabopaTOpHBIE ONbITHI:

O6HapyxeHHe cy1bPaT-NOHOB.

B3aumogelicTBUe pa36aBieHHON CEPHON KUCIOTBI C IUHKOM.
BreryuciieHusa

0 YpaBHEHHUSIM XUMUY€ECKUX PEAKLUH

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

OnpefiensiTh HaIM4YKe Cy1bdaT-MOHOB B PacTBOPE.

OGBACHATH 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
MCI0JIb30BAaHUU XUMUYECKOH NMOCY/Ibl U 060PYy10BAaHUS 10/, PYKOBO/JICTBOM
nejarora.

[IpoM3BOAUTH BBIYUCIEHUS 10 XUMHUYECKUM yPaBHEHHSIM 10 aITOPUTMY.

Hcnosib30BaTh NPU BHIMOJIHEHUH YUYEeOHBIX 33/laHUN TEKCThI y4eOHUKA,
crnpaBo4yHble MaTepuabl ([lepuoanyecKyro cuCTEMY XUMUYECKUX
asemeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMHUYECKUH P 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




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 CTeeHH
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHue B NpUpo/ie, U3nYecKue U XUMHUYeCKHe
cBoiicTBa. KpyroBopot a3oTa B npupoJe.

AMMuak, ero ¢pusUYecKre U XUMUY€eCKHe CBOUCTBA, MOJYYEHHUE U
npuMeHeHue. CoJIM aMMOHUS, X QU3UYECKHEe U XUMUYeCKHe
CBOWCTBa, NpUMeHeHUe, KayecTBeHHas peakuysi Ha MOHbl aMMOHHUSI.
A30THas KUCJI0Ta, €é pu3rnyecKre U XUMUYeCcKre CBOKCTBA (o6Liue
Kak MpeCTaBUTEIS Kjlacca KUCAOT U *crienudpuyeckue™).
*A3oTUCTast KUCI0Ta. Mcro/ib30BaHKe HUTPATOB U COJIeH aMMOHUS
B Ka4eCTBE MUHEPAbHBIX YI00pPEHUMN.*

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

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

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

*Wcnosb3oBaHue ¢pochaToB B KaueCTBe MUHEPATbHBIX y100peHH.*
3arpsiaHeHue MPUPOAHBIX BOJ0EMOB pochaTaMH.

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

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMy a30THBIX U GocPOpHBIX yA0OpEHUH.
[IpakTHYeckas paboTa:

Ne 10. [TosryyeHre aMMUaKa, U3y4YeHUe ero CBOMCTB.

BbruucieHust
10 ypaBHEHUAM XMMHUY€ECKUX peaKL Uil

O6bACHATD 0611 He 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VA-
IPYIIIBI M UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA IPOCTBIX BELECTB
asoTta u ¢ocdopa U UX coeJUHEHUH (aMMHUaKa, COJIE aMMOHHUS, a30THOHU
KHUCJIOTBI, HUTPATOB, okcuzaa pocpopa(V) u pochopHoil KUCIOTHI,
¢docdaToB), cnocob6bl UX MONTYYeHHUs], TPUMEHEHNE U 3HAYEHUE B IPUPOJie
Y ’KU3HU Y€JI0BEKA C UCTI0JIb30BAHUEM CXEMBI.

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

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

[1J1aHUPOBATh U OCYLIECTBJSATh HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
IPOBOJUTE HAbJII0JeHHUs, leJIaTh BBIBOABI 110 pe3yJbTaTaM 3KCIepU-MeHTa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPaTOPUH NPU
HCMOJIb30BaHUHM XUMHUYECKOHU TMOCYy bl ¥ 060py/JOBAHMUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPaBHEHHSIM.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI y4eOHUKa,
CIpaBOYHbIE MaTepHaJbl (TEPUOJUYECKYI0 CUCTEMY XMMUYECKUX
aneMeHToB /l. U. MeHzesieeBa, TaGIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce

HCCJIelOBATEbCKOH JIeATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIEPXKaHusl, CIPaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
N0CJIe KOHCYJIbTAIUHU C I1€/Jarorom

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

Yriiepoa v KpeMHHMH U UX
coeMMHEHUs

Yriiepop, aJsioTponHble MoAGUKaLMK TpaduT, aaMas.
BsaumogeiicTBUe ¢ MeTa/lJIaMH, HeMeTa/llIaMH,
KOHLIEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHue B Ipupoje, Gu3nyecKre U XUMUYECKHe
cBo¥icTBa. Axcop6uus. KpyroBopot yryepoja B NpUpoJe.

O6BSACHATH 061IIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/ieMeHTOB IVA-
rpyNIbl U UX COeJUHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb $pU3UYECKHE U XUMHUY€ECKHEe CBOMCTBA MPOCThHIX BEIIECTB
yrjaeposa U KpeEMHHUS U UX cOeJUHeHUN (OKCHU/I0B yTriiepo/ia, yroJabHOU
KHUCJIOThI, KApOOHATOB, OKCH/IA KPEMHMUS, KDEMHUEBOU KUCJIOTHI,




(84)

Oxcuabl yrieposa, ux GusnyeckKre U XMMUYeCKHe CBOHCTBA, UX
JIeCTBYE Ha )KMBble OPraHU3Mbl, 10JIy4YeHHE U IPUMEHEHHE.
*JKoJIOrHYecKHe Mpo6JieMbl, CBSI3aHHbIe ¢ OKCcHA0M yriaepoza(IV);
rUI0TEe3a I7106aJIbHOTO0 NOTEIJIEHUS KJIMMAaTa; TapHUKOBBIN
adoekrt.*

YroJsibHasi KUCJIOTA U €€ CoJH, UX PU3HUYeCKHe U XUMUYECKHe
CBOWCTBA, IOJIyYeHHE U NpUMeHeHHe. KayecTBeHHas peakuus Ha
KapOOHAT-UOHBL

*[lepBoHaYa/IbHBIE IOHATHUS 06 OPraHUYECKUX BELIECTBAX KaK O
COeJMHEHUSIX YTJIEPO/A: 0COOEHHOCTH COCTAaBa U CTPOEHHS.
[ToHsITHE O 6GHOJIOrUYECKU BaXKHBIX BELECTBAX: XKUPAX, OesKax,
yrJjieBoziax. MaTepuajbHO€e eJMHCTBO OPraHUYECKUX U
HeOpraHUYeCKUX COeJUHeHUN.*

*KpeMHUH, ero pu3nYecKre U XUMHUYECKHe CBOMCTBA (Ha mpuUMepe
B3aMMOJeHCTBUS C MeTa/l/IaMU U HeMeTa/UIaMH), ToJIy4eHue U
NpUMeHEeHHe B 3JIeKTPOHUKe.*

*CoenHeHUsI KpeMHHUS B pupoe. O01ue npecTaBaeHus 06
okcuzie kpeMHUA(IV) u kpeMHUEeBOH kucaoTe. CUIUKATBI, UX
HCI0JIb30BaHUE B OBITY, MEAULIMHE, TIPOMBIIIJIEHHOCTH.
BakHei1me cTpouTeIbHBIE MaTepHaJIbl: KEPAaMHUKa, CTEKJIO,
LIEMEeHT, 6eTOH, )eJie306eToH. [Ipo6yieMbl 6e30aCHOT0
HCI0JIb30BaHUS CTPOUTEJIbHBIX MaTEPHA/IOB B IOBCEJHEBHOH
KU3HU.*

JleMoOHCTpauuu

Mogenu KpucTal/IM4ecKUX pelléTOK a/Masa, FpaduTa, MOJIEKYJIbl
bynnepena.

Ancop6uyst pacTBOPEHHBIX BEI[eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BI/ILLGOMaTepI/laJIbI: CHJIMKAaTHAaA NPOMBIIIJIEHHOCTb.

Mogesin MoJIeKyJ1 OpraHUYeCKHUX BeleCTB.

JlaGopaTopHble U IPaKTHYeCKNe paGoThl

JlaGopaTOpHBIH OIIT:

KavecTBeHHast peakiiisi HA KApOOHAT-HUOH.

[IpakTHYeckre paboOTHI:

Ne 11. [Tony4yeHue yrieKUCI0ro ra3a U u3y4eHue ero CBOMCTB.
KadecTBeHHasi peaklisi Ha KApOOHAT-HUOH.

Ne 12. PelteHue 3KcllepMMeHTaJIbHbBIX 33/ja4 10 TeMe «HeMeTasibi».

BbruucieHust
[0 YpaBHEHUSM XMMUY€ECKUX peaKL Ui, eciu OJUH U3 peareHToB
JlaH B BU/le BOJHOI'0 pacTBOpa C U3BECTHONW MacCOBOH J0Jieil.

CUJIMKATOB), CNOCOGBI UX MOJIyYeHUs], IPUMeHeH e U 3HaYeHue B IpUpo/ie
Y XKU3HHU YeJIOBeKa.

OnpefiesiTb KAPOOHAT- U CUJIMKAT-
MOHBI B PacTBOpE.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XK/JEHUEM
YTJIEKUCJIOrO ra3a B OKpyXarliei cpefe.

WinrocTpupoBaTh B3aHMOCBSI3b HEOPraHUYECKUX COeJMHEHUH yriepoa u
OpraHUYEeCKUX BEIECTB [10/] PYKOBOJCTBOM yYHTEJIS.

[11aHUPOBATh U OCYLIECTBIIATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
HPOBOJUTH HAGJII0/IEHUS, 1e/1aTh BbIBOZbI 10 pE3yJIbTaTaM 3KCIepUMEHTA
nocJie npeiBapuTeJbHONU paboThI.

CieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
HCMO0JIb30BaHUHM XUMHUYEeCKOH NOCYybl U 060py/J0OBAHMUS.

Hcnosib30BaTh NpHY BBIIIOJHEHUH YYeOHBIX 3a/JaHUH TeKCThI y4eOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cUCTEMY XUMUYECKHX
aseMeHTOB /I. U. MeHzeeeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMUYECKUH Pl HanpsKeHUH
MEeTaJVIOB) 10CJIe KOHCYJ/IbTALUU C IIeJaroroM.

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/lepyKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
10CJIe KOHCYJIbTALMH C [1€JJaroroM.

Paspen 3. MeTtasuibl 4 ux coeguHenus (20 4)




Tema 7. O61111e CBOMCTBaA
MeTaJlUIOB
(449)

061as xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMH UX N0JI0keHUsA B [lepuo/inyeckoil cucTeMe XMMUYECKUX
asieMmeHToB /I. U. MeHzeneeBa u ctpoeHus aToMoB. CTpoeHHe
MeTaJIIOB. MeTa/lJInuecKast CBSI3b U MeTa/lIndecKas
KPUCTA/UIMYECKasl PelIETKA. JJIEKTPOXUMHUYECKUH Psif,
HanpspKeHUH MeTaioB. Pu3nyeckue U XUMUYECKUE CBOMCTBA
MeTaJlJI0B. *O01He cioco6bl MOMyYeHUs1 MeTaJLI0B. [loHsATHE O
KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI 3aIIUThI OT KOPPO3UH.
CrniaBel (CTajib, YYTYH, JIOPaJIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U MPOMBIILJIEHHOCTH.*

JeMoHCTpauumn

O3HakoMJieHHe ¢ 06pasLiaMu 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 ypaBHEHUSIM XMMHUUYECKUX PEeAKLIUH, ECTH OJJUH U3 peareHTOB
COIEP>XXUT IPUMeECHU

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

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

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

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

CieioBaTh NpaBUJaM 6e30MacHOM paboThl B JIaG0OPaTOPUU IPU
HCI0JIb30BAaHUU XUMHUYECKON OCY bl U 060PY/JOBaHUS.

[IpoM3BOAUTD BHIYUCAEHUS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh NPU BHIMOJIHEHUH YUYEeOHBIX 33/laHUN TEKCThI y4eOHUKA,
crnpaBo4yHble MaTepuabl ([lepuoanyecKyro cuCTEMY XUMUYECKUX
aseMeHTOB /I. U. MeHzeeeBa, TabIuIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJIe, 3IEKTPOXUMUYECKUH P HAaNPsKeHU N
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 COZlepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
10CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroromM




Tema 8. BaxxHelIne
MeTaJl/Ibl M UX COeJMHEHUA
(164)

[llesiounble MeTasbl. [losioxeHue B [leprosuyeckoit cucteme
XUMUYeckux aseMeHTOB /l. . MeHzies1eeBa, CTpoeHHe aTOMOB.
Haxoxenue 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 cucTEMe XUMUYECKUX
aneMeHTOB /. U. MengeneeBa. Haxox/eHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBa. BaxkHelillne coefUHEHUS
KaJb1us (OKCUA, TUAPOKCHUZ, coH). *2KECTKOCTh BOJBI U CIIOCOGBI
eé ycTpaHeHUs.*

AmomuHuil. [lonoxeHnue B [leproaudeckoit cucTeMe XMMHYECKUX
aseMeHTOB /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 3J1eMEHTOB

. 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.
B3aumMogeiicTBUEe OKCH/Ia KaJIbI[US C BOJOM.
Buzieomatepurasbl: ropeHHE XeJle3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IpaKTUYeCKHe paboThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IiaMy aJIIOMUHUSA U €ro CIJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/IA ATFOMUHUS.
KayecTBeHHbIe peaKliMuy HAa MOHBI XkKeJle3a.
[IpakTHYeckre paboOTHI:

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

BbruucieHust
110 YpaBHEHUSM XUMUYECKHX PeaKL Uil

O6bACHATD 061 HMe 3AKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3JIEMEHTOB-
METaJ/VIOB B IPYINIAX U UX COeAMHEHUH 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.

Ciie0BaTh MpaBUIaM 6€30MacHOM paboThl B IaGOPaTOPUU TPU
HCII0JIb30BAaHUH XUMUYECKOH NOCYAbl U 060PYAOBAHHS.

[Tpon3BOUTE BEIYMUCIEHHS 10 XUMUYECKUM YPaBHEHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHdopMaIIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPAaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHU.

Hcnonb3oBaTh NpU BHINOJIHEHUH Y4e6HBIX 3alaHUH U B IIpoliecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTepHETA
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
HCII0JIb30BaHHKE BeleCTB U XUMHUYECKUX pea}cuuﬁ B 6blTy.

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




(34) [IpuposiHbIE HCTOYHUKH YTJIEBOLOPOLOB (Yrob, IPUPOAHBIH a3, OGbACHATD yC/10BUSA 6€30M1aCHOT0 UCNO/Ib30BaHUS BELIeCTB U XUMHYECKUX

HedTh), IPOAYKTHI UX ePePabOTKH, UX POJIb B OBITY U peakui B GBITY.

MPOMBILIJIEHHOCTH. AHanM3MpOoBaTh U KPUTHYECKH OLleHUBATh MHPOPMALIHIO O BIAUAHUU
OCHOBBI 9KOJIOTMYECKOH TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HeHUe HPOMBILIJIEHHOCTH, CEJIbCKOT0 X031 CTBa, TPAHCIIOPTA U JIP. HA COCTOSIHUE
OKpy»Katollel cpesibl (Ipe/iesibHO JOMyCTUMAast KOHLEHTpaLUs OKpY»Kalollel cpe/ibl.

Belect — [1/1K). YMeTb oKa3bIBaTh NEPBYIO IOMOIb IPU XMMUYECKHUX 0KOTaxX U OTPaBJIEHUAX.
PoJib XUMUU B pellieHUH IKOJIOTHYECKUX TPosaeM.* [IpuHUMATB y4acTHe B 00CYK/AeHUU NP06JIeM XUMHUYECKOU U 9KOJIOTUYECKOU

HaIlpaBJIeHHOCTH, BbICKa3blBaTb COOCTBEHHYIO [TO3UIIUIO [10 TpoGJieMe U
npejJjaraTb BO3MOXKHble IyTH eé pellleHHs C OIOpoH Ha HHPOpMALHIO U3
y4yebHMKA U CIpaBOYHbIe MaTepHuaJibl, pecypcbl MHTepHeTa.

[Ipu paspaboTke paboyeill HporpaMMbl B TEMATHYECKOM ILJIAHUPOBAHUH [O/KHbI ObITh yYTEHbI BO3MOXXHOCTU HCIOJIb30BAaHUS 3JIEKTPOHHBIX (LHQPPOBBIX)
06pa3oBaTe/bHbIX PECYPCOB, SIBJASIOMIMXCA Y4eOHO-METOAUYECKUMH MaTepuajaMu (MyJbTHMeJUMHbIe IPOrpaMMbl, 3JIEKTPOHHbIE Y4YeOHMKM U 3aJaYHUKHY,
3JIEKTPOHHbIE GMOJIMOTEKH, BUPTYaJIbHbIE JTaO0PAaTOPHUH, UTPOBbIE NPOTrPaMMBbl, KOJIJIEKIIMK UPPOBBIX 06pa30BaTeNbHbBIX PECYPCOB), UCHOIb3YEMbIMU /1151 06YUYEeHUS U
BOCHUTAHUSA Pa3JIMYHBIX TPYNIN I0Jb30BaTesel, NMpeACTaBJEHHbIMU B 3JEKTPOHHOM (IUdpOBOM) BHJE M DPeaNU3YIINUMH JUJAaKTH4YecKHe Bo3MokHOCTH HKT,
cojZiep>kaHHe KOTOPbIX COOTBETCTBYeT 3aKOHOAaTe/IbCTBY 06 06pa3oBaHUM.

2-ii BApMAHT
TEMATHYECKOE IINTAHUPOBAHUE

Bropoii BapuaHT NpUMEPHOTO0 TEMAaTUYECKOTO IUIAHUPOBAHUS HCMOJB3yeTcs, ecnu oOyuatromuecss ¢ 3P momydaroT
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4YC€HUE MaTepurala KpyIHbIMUA OJIOKaMH;

- orepexaroriee oOy4eHue;

- BO3MOXXHOCTb TMPUMEHEHHUS 3HAHUW B Pa3JIMYHBIX YCJIOBUSAX (MEPEHOC 3HAHUM MO AHAJIOTMU OT OOUIUX CBOMCTB
pPa3JIMYHBIX KJIACCOB BEIIECTB K OOMMM M CHEUU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMYMUBACT JOJIIO
CaMOCTOSITENIbHOCTU 00YUYarOIIUXCS TPU U3YUYEHUHU HOBBIX TEM.

CoOmromaercst  JIOrMKa  M3yYeHHMs]  BELIECTB —  CBOMCTBA  BELIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
3JIEKTPOOTPULIATEIIBHOCTBI0, XUMUYECKOM CBS3bI0O U CTPYKTYPOM BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAUIMYECKUX PELIETOK.
(Tembl: cTpoeHMe aToma, CTPOCHHE BEIECTBA, BAXKHEWIIHME MPEACTABUTENN MPOCTHIX U CIOXHBIX BEIIECTB, XUMHUYECKHUE
peakiun).

N3MeHeHne miaHupoOBaHuUs MO pa3feiaaM U TEMaM COCTOUT B CIEAYIOLIEM:



- U3y4YCHUE OCHOBHBIX BOMPOCOB HEOPraHMYECKOW XMMUM OCYIIECTBIACTCS B § Kjacce, 0OJIbIlie BPEMEHU BBIJCISETCS HA
npuMeHeHue 3HaHuil B 9 kiacce. M3 9 kiacca B 8-i1 mepeHocsaTcsa TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX pPEaKiui',
"INeKTPOJUTHYECKAS JUCCOLMALINS. XUMUYECKUE PEAKIIMMU B pacTBOpax';

- TIepecTaHoBKa TeM, 9 kiacc: tema «Mertamib»y nepen «Hemetanmnamuy, T.K. oOydatonuecs: ¢ 3[1P Gombie 3HaKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 0 CBOMCTBAM U IPUMEHEHMUIO;

- TiepepacrpeiesieHle CoJiepKaHusl OAHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs M OKpy’Karolas cpena" pacKpblBae€TCs Ha KOHKPETHBIX IpUMeEpax B pazaenax "MeTtajuibl U MX COEIMHEHUs ',
"Hemertamnsl IV-VII rpynmn u ux coegunenus";

- oObenuHEHHE TeM (JaeT OoJibIle BO3MOXKHOCTEM JJIsi MCIOJIb30BAHHMS CPAaBHEHUSI — CXOACTBA M OTIWYUN; Tema
«Kucnopon» u tema «Bonopon»);

- BblIesieHue OTAenbHBIX TeM (Tema «llepBoHauanbHble TOHATHS 00 OpPraHUYECKUX BelIeCcTBax»). BrijeneHue B
OTJIETbHYIO TEMY, B KadecTBe "OyKBaps MO OPraHMYECKON XMMHUHU'", JAE€T BO3MOXKHOCTb YIUIYOJISITh NOHATHSA: ONpENETICHUS,
KJ1accu(puKanus, OCHOBaHUS I KiIacCU(PUKaUK, HOMEHKIIATypa, 00IL1e CBOMCTBA BEIECTB, CTPYKTYypa BEUIECTBA, COCTABICHHE
dbopmyn no obrieit ¢popMyie U Mo Ha3BaHWIO, Ha3bIBaHUE BellecTBa Mo ¢opmyse. B aTom ciiydae nmporpaMMHbBIA MaTtepuant U3
xapaktepuctuku VA moarpymnmbsl MOKHO JJOHECTH HE (PparMEHTOM KapTHUHBI «OPTaHUYECKUE BEIIECTBa», a KaK 4acTh IIEJIOTO.
Mosxet ObITh BhIZIeTIeHa Tema «[IpakThkym» B KOHIIE IEPBOTO U BTOPOTO I'OI0B 00YUYECHUSI.

TemaTHuyeckoe NVIAHUPOBAHUE

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

Tewmbl KonnuecTtBo yacoB B Tom uuncne Ha3zBanwus pabot
Ha KOHTPOJIbHBIE Ha [IPaKTUYECKHe
paboTBhI paboThI

Paznen «[lepBoHayasbHbIE XUMHUYECKUE TOHATHSY, 144

1. Xwumns — BaxkHas 007IaCTb 4 1 2 IMpakTrnaeckas paborta Nel « JlabopaTopHOEe 000pyHOBaHIE H TIPHEMBI
€CTECTBO3HAHUS U MPAKTUIECKOM oOpareHus ¢ HUM»
JIeSITeTIbHOCTH YeJIOBEeKa. [Tpaktiueckas padora Ne2 «OuncTka 3arpsi3HEHHOW MOBapeHHOU con"

2. BemiecTBa 1 XUMHYECKHE PEAKIINH. 7 - 1 [MpakTryeckas padota Ne3 «I[Ipu3HaKH MPOTEKAHUS XMMHUYECKUX PEAKIIHii»

3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - Konrponshas padora Nel «IlepBoHavansHble XUMUYECKHE TTOHSATHS, XUMUIECKHE

XHMHHA (OpMYIIBI ¥ ypaBHEHUSD» 3aTrPSI3HEHHON ITOBAPEHHON COIIM»




I

Paznen «Ilepuoanyeckuil 3aK0H U epuouueckas cucreMa xummueckux aneMenToB JI.M. MenneneeBa. Ctpoenue aroma. Xumudeckasi cBs3b. O KUCIUTEIbHO-BOCCTAHOBHTENbHBIE peakuuny, 154

4.  CrpoeHue aToma 7 1 - Kontponbshas pabora Ne2 «Ileproandeckasi cucreMa XUMHYECKUX 3JIEMEHTOB

[lepuoanueckuil 3akoH 1 J .. Menneneesa. CTpoeHHe aToMay

MIepHOIIIECcKas CHCTEMa XUMHIECKHX

anemenToB J[.. MenpeneeBa

5.CtpoeHue BemecTB. XUMUYECKast 8 1 - Kontponbshas padora Ne3 «XumMudeckast CBI3b»

CBSI3b.

OKHCIUTENbHO-BOCCTAHOBUTEbHbIE

peakiuu

Paznen «Baxuelume npecTaBUTEIN HEOPTaHUYECKUX BEIECTBY, 354

6. Kucnopoa. Bogopon. 14 1 2 [IpakTrueckas paborta Ne4 «IlorydeHne KHCIOpOAa M H3YUEHHUE €TO CBOMCTB»
IIpaktudeckas pabora Ne5 «[lonydeHre BOAOpOia M U3yYCHUE €TO CBOMCTBY
Kontponbshas pabora Ned4 «Kucnopon. Bomopom»

7. Bona. PactBopsl. 5 - 1 [Ipaktudaeckas padota Ne6 «IpurotoBieHre pacTBOPOB € ONPEIEICHHON
MacCOBOH J10JIel paCTBOPEHHOT'O BEIIECTBAY»

8. Teopust SIEKTPOTUTHUECKOM 5 - -

JICCOIMAIINI

9. Baxkneiimme Kiaccel 11 1 1 Kontponphas pabora Ne5 «OcHOBHBIE KITacChl HEOPTAaHMUYECKUX COCTMHEHHN

HEOPraHWYECKUX COEAMHEHUN [Ipaktudaeckas padora Ne7 «PemeHne 3cKCIepUMEHTANBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX COCTHHEHUID)

Paznen «BeniecTBo 1 XUMHYECKUE peakuumy, 44

10. OcHOBHBIE 32aKOHOMEPHOCTH 4 - -

XUMHYECKHX peaKiuit

9 KJIACC

Tembr

KonnuecTBo yacos

B Tom uucne

Ha KOHTPOJIbHbIE

paboThI

Ha NPaKTUYECKUE
paboThl

Hasganus padot

Paznen «IloBTOpeHue u yrayOieHne 3HaHNH OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemiecTBo U XUMHAYeCKHe peakuumy, 10q

[MoBTOpeHne n yrirybneHne 3HaHUH 10 1 2 IMpaxTnaeckas pabota Ne 8 «Peakuny HOHHOTO 0OMeHa»

OCHOBHBIX pa3/IeNoB Kypca § Kiiacca [MpakTuyeckas padota Ne9 «KauecTBeHHbIE peakIlui B paCTBOPE»
KonTtpossHas paboTta Ne 6 «IJeKTpOIUTHYECKAs AUCCOIHAITHSY

Pasnen «MeTauibl M UX COSIUHCHUS», 2049

1. OOmue cBOICTBA METAIIIIOB 4 - -

2.Mertanisl ¥ UX COEAUHEHUS 16 1 1 [pakriueckas padota Nel3 «PemreHne 3KkcriepUMEHTATBHBIX 33124 [0 TEMe

«MeTautbl ¥ UX COCTUHCHUS
KonTtponbshas padora Ne® «MeTtauibny

Paznen «Hemeramnel IV-VII rpynn u ux coeaunenus», 244




3.00mas xapaKTepuCTHKa 4 - -
XUMHYECKHX 35eMeHToB Vla
rpynnsl. ["ajorexs.

4.001mas xapaKTepucTHKa 5 - -
XUMHYECKUX d51eMeHTOB Vla
rpymmsl. Cepa ¥ ee COCTMHCHMS.

5.001mas xapaKTepuCcTHUKa 7 - 1 IMpaxTnaeckas pabota Nel0 «[lorydeHne aMMuaka U H3ydeHHE €r0 CBOUCTBY
XMMHUYECKHX JIeMeHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COEIMHEHHSI.

6.001mast xapaKTepUCTHKa 8 1 2 IMpaxTnaeckas pabota Nell «[loydeHne yIiIeKHCIoro ra3a H H3ydeHHe ero CBOHCTB)
XUMHYECKHX dyieMeHToB |Va IMpaxTnaeckas pabota Nel2 «Pemenue skciepuMeHTAIBHBIX 3a/ad [0 TeMe

rpynIsl. YTiaepos, KpeMHHA 1 UX «Hemeramns! IV-VII rpynm u ux coeuHESHUN»)

COEIUHEHMS. KonTponpHas pabora Ne7 «Hemerayuts)

Paznen «[lepBoHayasbHbIe XMMHUYECKHE TOHATHS 00 OPraHHYECKHX BeMecTBax», 104

7. IlepBoHavaIbHbIE XUMUUECKUE 10 - -
MOHATHUS 00 OPraHUIECKUX
BEIECTBAX

Paznen «O6o0menne Marepuaia no kypey «Heopranudeckast Xumusy, 44

13. Xumus 1 okpyx)aromas cpeaa. 1 - -

14. O6GobuIeHre MaTepuaa 1o 3 1 - KonTponbsHas pabora Ne9 «rorosas pabora 3a Kypc HEOPraHHIECKOH XUMHI
Kypcy «Heopranudeckas XUMHUs»

Bcero 136 u
9 KJIACC

(2 4 B HEHEMIO, BCETo 68 u)

MpumepHble TEMbI,
pacKpbiBaloLMe AaHHbI pasaen
nporpammbil, OcHOBHOe coaepiKaHue
M KO/INYeCcTBO 4acoBs, OTBOAUMOE
Ha UX usyyeHue

OCHOBHbl€e BUAbI AEATE/IbHOCTH
obyuatowmxca

Paszpen 1. BemecTBo u xMMu4eckue peakuyu (10y)




IloBTOpEHUeE M yriy6/1eHue
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(104)

Iepronnuecknii 3axoH. [lepnoaudeckas cucreMa XMMHYECKAX
anementos JI. . MenneneeBa. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOICTB XUMHYECKIX
9JIEMEHTOB IEPBEIX TPEX MEPHUOIOB, KNS, KBNS U UX
COEIMHEHUH B COOTBETCTBUU C TOJIOKEHHEM 3JIEMEHTOB B
MEePHOJIUIECKON CHCTEME U CTPOSHHEM HX aTOMOB.
Krnaccuduxarys 1 HOMEHKIATypa HEOPraHUIECKHUX BEILIECTB
(MexIyHapoaHas U TpHUBHANbHAsH). XUMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3JIMIHBIM KJIaccaM
HEOpPTraHWYECKHUX COeqUHEeHUH. [ eneTnueckas cBsi3b
HEOPraHWIECKHX BEIECTB.

CrpoeHue BelecTa: BUbI XHMIYECKON CBSI3U U THUIIBI
KPHCTAJUIMIECKUX PEMIETOK. *3aBUCHMOCTh CBOWCTB BEIIECTB
OT UX CTPOCHHUS. >

XUMHYeCcKHe peakyi. KIacCH(PUKAINSI XUMHUIECKUX PeaKIui
0 Pa3JIMYHBIM OCHOBAHHMSIM.

Teopust 37EKTPOIUTHICCKOH TUCCOIUALUH

JleMoHCTpanum

1. Mope/1M KpUCTa/IJINYeCKUX PelléTOK HeOpraHu4ecKux
BeLIEeCTB.

2. Kopotkonepuoanas 1 JIHHHOIEPUOAHAS (HOPMBI
Tlepronnueckoii CHCTEMbI XUMUYECKHX AJIEMEHTOB

J. . MenneneeBa

IIpaktuaeckas pabora Ne8 «Peakunu HOHHOTO OOMEHay
IIpaktnaeckas pabora Ne 9 «KauecTBeHHBIE peaKIIMy Ha HOHBI
B pacTBope".

KontponbHas padota Ne6 «DeKTpOoTUTHIECKAS TUCCOUAIINS

XapakTepu30BaTb XMMHYeCKHe 3JIeMeHThI [IepBbIX TPEX IePHUO0B, Kalus U KaJbLHA 10 UX
nosioxkeHuto B [lepuoguyeckoii cucteme /l. U. MeH/iesieeBa ¢ 0OpOY Ha aJITOPUTM.

KnaccuduuyupoBaTh ¥ Ha3blBaTh HEOpraHUYECKHe BellleCTBA M3y4YeHHBIX KJ1acCOB C ONIOPOH Ha
cxeMy, TabJIMIy paCTBOPHUMOCTH.

OnuchIBaTh 06IMe XUMUYeCKHe CBOWCTBA BEIECTB pa3/IMYHBIX KJIACCOB, IO TBEPK/AATh
CBOMCTBa NpUMepaMH MOJIEKYISIPHBIX YpaBHEHUH XUMHUYECKHX PeaKLMi C OTOpoH Ha CXeMy.

OnpenensaTe BUA XUMHAYECKOM CBA3HU U THUI KPUCTAJIMYECKOH pelIéTKH BellleCTBa C OTOPOM Ha
cxXeMy.

[IporHosupoBaTh CBOWCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHHU N0CJe NpeJBApUTETbHOTO
pasbopa.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETBI C OMOPOM Ha
MHbOpMaIHIO U3 yiebHMKa U CTIPAaBOYHbBIX MaTEPHAJIOB, TPAMOTHO UCI0JIb30BAaTh U3Y4eHHbIN
NOHATUHHBIN aNNapaT Kypca XMMHUHU.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLiecce UCCIeJ0BaTeIbCKON
JlesITeJIbHOCTH HAay4YHO-NONYJIIPHYIO JIMTEPATypy XMMHUUECKOT0 COZep>KaHHs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa noJ pyKoBOACTBOM Nejarora.

PackpsIBaTh CMBICT TEOPHHU IMEKTPOIUTHIECKOI mucconnanuy. OOBSICHATS IPUINHBI

3JIEKTPONPOBOIHOCTH BOJHBIX PaCTBOPOB;

CocTaBiATh ypaBHEHUS JUCCOLUALMY KUCIIOT U ILEJIOUCH, TIOJIHBIC U COKPALICHHBIC XMMUYECKUE

YPaBHEHUSI XUMHIECKHUX PEaKIMii HOHHOTO OOMeHa.

Pa3aen 3. HemeTasibl

U UX cOeAUHeHus (24 4)

Tema 3. O6mas
XapaKTepuCTUKA
XUMHYECKHUX 3/1eMeHTOB VIIA-
rpynmnsl. 'asioresst

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0c06eHHOCTH
CTPOEeHUsI AaTOMOB 3TUX 3/IEMEHTOB, XapaKTepHbIe JIJIsI HUX
cTeneHu okuciaeHus. CTpoeHre U U3nyecKre CBONCTBA
IPOCTHIX BEIEeCTB — rajoreHoB. XMMUYeCKHe CBOMCTBA Ha
npuMepe xyopa (B3anMoJeHCTBYE C MeTaJUIaMH,
HeMeTaJUIaMH - BOZIOPOZIOM M KHCJIOPOJOM, *1iesioyaMu™).
XnopoBogopoJ. CosisiHasA KUCJI0Ta, XMMUYeCKHe CBOMCTBA,
*noJsiydyeHue*, npruMeHeHue. KauecTBeHHbIe peakIiuy Ha
raJIoreHU/I-MoHBI. */leficTBHE XJI0pa U XJIOPOBOIOPO/a Ha
OpraHu3M 4YesioBeka.* BakHeH1Iue XJ10pUAbI U UX
HaxXO0X/leHHe B IPUPOJeE.

O6BACHATD 061[e 3aKOHOMEPHOCTH B U3MeHEeHUH CBOWCTB HEMETAJIJIOB U UX COeIMHEHUH B
npejiesiax MaJblX IEPUO/IOB U TJIABHBIX MOArpym [lepruoanieckol CHCTEMbI XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHUS UX aTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpHU3UYECKHE U XUMHUYECKHe CBOHCTBA MPOCTHIX BEIECTB raJIoTeHoB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BeleCTB (XJI0POBO/I0PO/Ia, XJIOPH/Ia HATPHS ), CIIOCOOBI UX
MoJIy4eHUs], TPUMeHEeHe ¥ 3HaYeHHe B IPUPO/JIE U XKU3HU YesIoBeKa Mocjie
CTPYKTYpPUPOBAHHS MaTepHasa.

OnpeieIITh TAJIOTEHU/-MOHBI B PACTBOPE C UCIOJIb30BaHUEM TabJ MBI "XapaKTepHble
peakIuy Ha aHUOHBI".

[l1aHUpPOBATh U OCYIIECTBJIATH HA MPAKTUKE XUMHYECKHE 3KCIIEPUMEHTHI, IPOBOJUTh
HaG6JII0/IeHYs], /IeJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIIepUMeHTa MocJie TpeBapUTETbHON




JleMoHCTpanumu

BujeomaTepuasbl: raJloreHbl ¥ UX COeJUHEHMUS.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHble ¥ NPpaKTHYeCKHE PaGoThI
JlabopaTOpPHBIH OMNBIT:

PacnosHaBaHue XJIOpU/-NOHOB.

paGoThL

Ciie0BaTh MpaBUIaM 6€30MacHOM paboThl B 1a60PaTOPUU IPU UCI0JIb30BaHUU XUMHUYECKON
HOCYy/ibl M 060PYy/10BaHHUsI 10/ PYKOBOJICTBOM Ile/larora.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HAa UHPOPMALHIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIN
anmapar Kypca XHMHH.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCC1ej0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-OMYJIAPHYIO JIMTePATYPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Tema 4. O6mas
XapaKTepUCTHKaA
XUMHUYECKHX 3/1eMeHTOB VIA-
rpynnbl. Cepa u eé
coeauHeHus (5 4)

061as XapakTepUCTHUKA 3/1eMeHTOB VIA-rpymnmsl.
Oco6eHHOCTH CTPOEHHSI AaTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble OJid HUX CTeIeHU OKUCJIEHUA. CTpoel-me u
¢$u3nYecKre CBOMCTBA MPOCTHIX BEIECTB — KUCJI0POJA U
cepsl.

AnnoTponHble MOAUPHUKALMY KUCIOPOAA U CEPBI.
XuMuyeckue cBorcTBa ceprl. CEpoBOJIOPO/, CTPOEHHE,
¢du3nyecKre U XUMHYECKHe CBOMCTBA (KUCJIOTHbIE U
BOCCTaHOBUTE/IbHBIE). OKCH/ABI CEPbI KaK Npe/iCTaBUTEN
KHMCJIOTHBIX OKCHI0B. CepHas KUC/I0Ta, pU3nudecKkue

Y XMMU4YeCcKHe CBOHCTBA (0611Me Kak Npe/iCTaBUTE s
KJIacca KUCJIOT U cieniupuyeckue), npuMeHeHHe.
CepHHuCTasA KUC/IOTA.

*XUMHYecKHe peaKl1y, JeXallle B OCHOBe
IPOMBILIJIEHHOTO C110c0o6a MoJy4YeHUs1 CEpHON KUCIO0ThL*
CoJti cepHOH KUCJIOTBI, Ka4eCTBEHHAs peaKLysl Ha
cysibdaT-uoH.

Haxox/JieHue cepbl ¥ eé coeJUHEHUH B IpUpPO/Je.
*XUMHYecKoe 3arpsi3HEHHEe OKPYKarolel cpefibl
COeIMHEHUAMHU CepPbl (KI/ICJIOTHbIe AO0XIH, 3arpA3HEeHHe
BO3/lyXa U BOJIOEMOB), CITIOCOGHI €T0 MpeJ0TBpalleHus.*

JleMoHCcTpanum

Kosneknuu (BuseomMaTepuasbl): cepa U eé coeJUHEHUS.
O6yrsiMBaHMe caxapa MoJ, JecTBrUeM
KOHLIEHTPUPOBAHHOW CEPHOMN KUCIOTHI.

JlabopaTopHble U IpaKTU4YeCKHe paGoThl
JlabopaToOpHbIE ONbBITHI:

O6HapyxeHUe Cy/ibPaT-UOHOB.

BsaumozeicTBre pa36aBaeHHON CEPHOM KUCIOThI C
IIMHKOM. BeryucieHusA

TI0 YPaBHEHUSAM XMMHUYECKUX PEaKIHii;

OGBSCHATH 06111e 3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpynnel 1 ux
coeMiHEeHUH
C y4ETOM CTPOEHHS UX aTOMOB C 0IIOPOH Ha cxeMy "Hi3MeHeHUe painyCcoOB B MOJArpynmnax .
XapakTepusoBaTb pU3nYeCKHE
Y XMMU4YeCKHe CBOWCTBA IPOCTOrO BellleCcTBa Cephl U eé coeJUHEHUH (CepoBOIOPO/ia, OKCH/IOB
cepbl, CEPHOM KHUCJIOTBI, CyJIb}ATOB), CHOCOOBI UX MOJIyYeHUs, IPUMEHEHNEe U 3HaYeHHe
B IPUPO/ie U )KU3HHU YesI0BeKa C OOPOH Ha CXeMy U IJIaH.

OnpeessiTh HaIM4YKe CyJ1bdaT-UOHOB B PacTBOPE.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C TepepaboTKOM coeiMHEHUH cephI
nocJie CTpyKTypUpOBaHUsl MaTepHana.

[I1aHMpoBaTh M OCYIIECTBAATD Ha IPAKTHKe XMMUYeCKHe 3KCIIePUMEHThI, TIPOBOJUTh
HabJII0/leHus, [1e/1aTh BbIBO/bI 10 pe3yJibTaTaM 3KCIepUMeHTa.

CnespoBaTh NpaBu/iaM 6e300acHOM paGoThl B 1aG0paTOPUH NP UCIO0JIb30BAHUY XUMUYECKOH
nocy/ibl 1 060pyA0BaHuUs N0/, pyKOBOACTBOM Iefarora.

[Tpon3BOAUTE BEIUMC/AEHHUS 10 XUMUYECKUM YPaBHEHUSIM 0 aITOPUTMY.

Hcnonb30BaTh NpY BBINOJIHEHUH yuyeOHbIX 33JaHUH TEKCThI y4e6HUKa, CIpaBOYHbIe
MaTepHasbl ([lepuouiecKyro cCHCTEMY XUMHUYECKUX 3/1eMeHTOB /. Y. MeHieseeBa, TabuLy
PacTBOPHUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUI PAJ HaPSXKEeHU N
MeTaJJIoB).

Hcnonb30BaTh NpU BHINOJIHEHUH yie6-

HBIX 33/laHUH U B IIPOLiecCe UCCIe[0BATEIbCKOM e TeIbHOCTH HayYHO-OMYJIIPHYIO INTepaTypy

XUMUYECKOI0 COJiepKaHus, CIPaBOYHbIe MaTepHuaJbl, pecypchl UHTepHeTa

1ocJle KOHCYJIbTallY C IelaroroM




Tema 5. O6mas
XapaKTepUCTHKa
XUMHUYECKHX 3J1eEMEHTOB VA-
rpynibl. A30T, pochop u ux
coeUHEeHUs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-rpynmsl.
OCO6EeHHOCTH CTPOEHHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /1JIs1 HUX CTENEeHU OKUC/IEHUS.

A30T, pacupocTpaHeHue B IpUpoje, usnvyeckue u
XUMHYeCcKue CBOHUCTBa (B3aUMO/IeiCTBUE C MeTaJ/IJIaMU U
HeMeTaJUIaMH - KHCJI0POJ0M U BogopoaoM). KpyroBoport
asoTa B [IpUpoJe.

AmmMuak, ero ¢pusnyeckre U XUMUYeCKHEe CBOHCTBA
(oxuceHUe, OCHOBHBIE CBOMCTBA BOAHOTO PacTBOpa),
*nosydyeHue* u npuMeHeHue. CoJii aMMOHUS, UX
dusnyecKkre 1 XUMUYeCKHe CBOHCTBa (pa3J/ioXKeHUe,
B3aMMO/eHCTBHE CO LeJI0YaMH), IPUMeHEHHe.
KauecTBeHHast peakL sl HA UOHbI aMMOHHUSI.

A3oTHas kuC/I0Ta, e€é GpU3uYecKre U XUMHYeCKHe CBOUCTBa
(o61mMe kak npeCcTaBUTEsI KIacca KUCIOT U
cnenuouyeckue). A3oTrUcTas KucaoTa. Mcnosb3oBanue
HUTPATOB U COJIell aMMOHHS B KayeCcTBe MUHepaJIbHbIX
YAOGpEeHUN.

*XUMHUYecKoe 3arpsiI3HeHUE OKpY»Karollel cpesibl
coeJJMHEHUsIMU a30Ta (KUCIOTHBIE AOX/H, 3arpsI3SHEHNE
BO3/lyXa, I0YBbI U BOJLOEMOB).*

docoop, *annorponnsie Mogudukanuu pocpopa*,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMO/JeMCTBHE C
MeTaJ/lJIaMH, HEMeTaJ/lJIaMH, *KOHIIeHTPUPOBaHHOH
a30THOH M CepHOM KHCI0TaMM).*

Oxcup pocopopa(V) u pochopHas kuciaora, prusauyeckue u
XMMUYeCKHe CBONCTBA, nosyyeHue. KauecTBeHHas
peakuus Ha GpocaT-HUOHBL

Ucnosb3oBaHue $pochaToB B KAYeCTBE MUHEPAJIbHBIX
yA00peHui. 3arpsi3HeHe MPUPOHbBIX BOJJOEMOB
docoaramu. JleMoHCTpaAL UM

Konnekuuu: pocdop u ux coeiuHeHUsl.
B3auMo/elicTBHE KOHLIEHTPUPOBAHHON a30THOH KUCJIOTEI
C MeZiblo.

JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTOpHbIE ONBITHI:

1. B3auMogelicTBHe cosiell aMMOHUS C IIETOYbIO.

2. 0O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOCHOPHBIX
YAOGpEeHUH.

[IpakTHyeckas pabora:

Ne 10. [TosryyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

Bwvruucaenus
— I10 YpaBHEHHUAM XUMHUYECKUX peaKuHﬁ

O6BSCHATH 06111e 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3J1eMeHTOB VA-IpyInbl U UX
CoeJMHEHUH C y46TOM CTPOEHHS] UX AaTOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYECKHEe CBOMCTBA MPOCTHIX BelllecTB a30Ta U pocdopa u
MX COeIMHEHUH (aMMHaKa, coJied aMMOHUS1, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u docdopHo#t kucn0THI, PochaToB), CIOCOGHI UX MOJIYIEHHUsI, TPUMEHEHHE U
3HaueHMe B IPUPOJie U XKU3HHU YesI0BeKa C UCN0/Ib30BAHUEM CXEMBI.

OnpefessiTb MOHBI aMMOHHUA U pocdaT-HOHBI B PaCTBOPE € UCN0/Ib30BAHUEM TABIUILbI
"XapakTepHble peaK[M1 Ha KATUOHBI U aHUOHBI .

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C HAX0XKJeHUEM COeIMHEeHUH
asoTa u pocdopa B oKpyKaroliei cpese.

[I1aHUPOBATD M OCYILECTBJIATb HA IPAKTHKE XMMUYEeCKHE IKCIIEPUMEHTbI, IPOBOJUTD
Ha0J1l0/leHus, leJIaTh BBIBO/IbI 10 pe3yJ/IbTaTaM 3KCIepH-MeHTa.

CnespoBaThb NpaBu/iaM 6e300acHON paGoThl B 1aG0paTOPUH NP UCIO0JIb30BAHUY XUMUYECKOH
HOCy/bl U 060pYy0BaHUS.

[Tpou3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa, ClIpaBOYHbIE
MaTepHasbl (TepuoJJUIeCcKyI0 CUCTEMY XUMUYeCKUX 3/1eMeHTOB /|, Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH Pl HAaNpsKeHUH
MeTaJJoB).

Hcnosib30BaTh NPHU BbINOJHEHUH Y4eGHBIX 33/laHUH U B IPOLIECCE UCCIE0BATEbCKON
JlesITe/IbHOCTH Hay4YHO-OMYJISIPHY0 JINTEPATYPY XUMHUYECKOI0 COJIEPXKAHUS, CIPABOYHbIE
MaTepHalbl, pecypcbl UHTepHeTa Nocjie KOHCY/IbTALMH C eJaroroMm




Tema 6. O611asa XapaKTepuc-
THUKa XUMUYEeCKHX 3JIEMEHTOB
IVA-rpynnsl.

Yraepoa v KpeMHMH U UX
coeiMHeHus

(84)

Yrnepop, aanoTpomnHble Mogubukanuu (rpadur, aamas),
pacnpocTpaHeHHe B IpUpo/ie, GU3UUECKHe U XUMHYECKHE
cBoiicTBa. Afcop6uus. KpyroBopoT yryiepo/ia B mpupo/e.
OxcuAbl yriaeposa, ux GusnuecKre U XMMUY€eCKHe
CBOMCTBA (B3aMMOJEHCTBYE C MeTa/l/IaM{, HeMeTa/lJIaMHy,
*KOHLEHTPUPOBAHHOU a30THOU U CEpHOM KUCI0TaMu)*,
UX JleHiCTBUE Ha )KUBbI€ OpPraHU3MBI, *1o/1yyeHne*

¥ IpUMeHeHHe. *JKoJIorn4ecKye Npo6.JieMbl, CBA3aHHbIE C
okcugoM yruepoga(lV); runoresa riobaabHOTO
NOTeNJIeHUsI KIMMaTa; TapHUKOBBIN 3 dekT.*

YrosibHas KMCJIOTa U €€ COJIY, UX GU3NYeCcKUe U
XUMHYeCcKHe CBOWCTBA, no/1yYeHue U NIpUMeHEeHHE.
KauecTBeHHas peakius Ha KAPGOHAT-UOHBI.
*Hcnosib30BaHKe KapGOHATOB B GBITY, MEJULHHE,
IPOMBILIJIEHHOCTH, CeJIbCKOM X03s1icTBe.*

KpemHuH, ero pusnyeckre U XuMU4ecKre CBoHcTBa (Ha
npuMepe B3aUMO/IeHCTBHUS C MeTa/IaMU U HEMeTaJ/lJlaMu),
*1oJly4yeHHe U IPUMeHeHYe B 3JIeKTPOHUKe.*
*CoeJJMHeHUs] KpeMHUs B iprupoje. O6uue
npezcTaBjeHNs 06 okcuze kpeMHusA(IV) u kpeMHueBoOH
kucsaoTe. CHIMKAThI, UX UCI0JIb30BaHUE B GBITY,
MeJMLIMHE, TPOMbILIJIEHHOCTH. Baxk-Helue
CTPOUTEJIbHbIE MAaTEPHAJIbl: KEPAMUKA, CTEKJIO, LIEMEHT,
6eTOoH, xes1e306eToH. [IpobieMbl 6e30mMacHOTO
MCI0JIb30BaHUsl CTPOUTEJIbHBIX MAaTEPHA/IOB B
MOBCEIHEBHOM KU3HU.* JleMOHCTpanuu

Mogesiu KpuCTa/ZIN4eCKUX pelIETOK alMasa, rpaduTa,
MOJIEKYJIBI QyJLIepeHa.

Apncop6uys pacTBOPEHHBIX BellleCTB aKTUBUPOBAaHHBIM
yrJiém. [Ipotusoras.

BupeomaTepuasbl: CUJIMKaTHas NPOMBILLIEHHOCTD.
Mogeiu MoJieKy./1 OpraHUYeCKHX BellecCTB.
JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTopHbI{ onbIT: KayecTBeHHas peakuus Ha
Kap6oHaT-HoH. [IpakTH4YecKkre paboTBhI:

Ne 11. [ToniyyeHue yrieKucaoro rasa v UsydeHue ero
CBOMCTB.

Ne 12. PemieHne akcneprMeHTa/IbHBIX 33/ja4 110 TeMe
«HemeTasibi».

BbIyMC/IEHUA 110 YpaBHEHUSAM XUMHUYECKUX peaK Ui

OGBSICHATH 06111e 3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-rpynnel 1 ux
CoeJMHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTh pU3HYECKHE U XUMHUYECKHE CBOMCTBA POCTHIX BELLECTB YI/IEPOJia U
KpPEMHHUS U UX COeJUHEHUH (OKCUOB yTJIepo/ia, yTOJbHON KUCI0ThI, KApOOHATOB, OKCUAA
KPeMHU$, KpeMHHUEBOH KUCJIOTbI, CHJIMKATOB), CIOCOOBI UX MOJy4eHUs, IPUMEHEHHE
Y 3HaYeHMe B IPUPO/ie U XKU3HU YesI0BeKa.

OnpefesiTb KApOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BACHATD CYLIHOCTD 3KOJIOTMYECKHX NPO06JIeM, CBA3aHHBIX C HAX0XK/JeHHUEM YIJIEKHUC/IOTO rasa
B OKpy»aroliei cpefe.

[I1aHUPOBATH U OCYILECTB/ATD HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,

[IpoBOAUTE HAGJIIO/IEHUS, [leIaTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMEHTa 10CJIe
npeJBapUTeJbHON paGoThl.

CnesfoBaTh NpaBu/iaM 6e300acHON paGoThl B 1aG0paTOPUH NPH UCIO0JIb30BAHUM XUMUYECKOH
HOCyZAbl U 060pYy0BaHUS.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHHKA, CTIPaBOYHbIe
MaTepHasbl ([lepuouyeckyro cucTeMy XUMUYECKUX 3/1eMeHTOB /[I. Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH Pl HAaNpsKeHUH
MeTaJ/lJIOB) 1ocJjie KOHCYJ/IbTalluH C IIelaroroM.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 33/JaHUH U B ITpoliecce HCCIeA0BaTeIbCKON
JlesiTeJIbHOCTH HayYHO-NONYJIIPHYIO JIMTEPATYPY XMMHUUECKOT0 COZleP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHeTa

Pa3gen 2. MeTa/l/1bl M MX coeguHeHuA (20 4)




Tema 7. O61ue CBOMCTBa
MeTaJlIOB
(44)

O6111as1 XapaKTepUCTHKA XUMUYECKUX 3/IEMEHTOB —
METaJIJIOB HA OCHOBAaHHUH HX M0JIOKEHUS B
[leprouecKoil cuCTeEME XUMUYECKHX 3J1EMEHTOB

JI. . MeHpenieeBa u ctpoeHusi aToMoB. CTpoeHUe
MeTaJLIJI0B. MeTalsindeckas CBA3b U MeTa/UInyecKas
KpHUCTa//IMYecKas peléTKa. JJIeKTPOXUMHYECKUH P,
HanpsKeHUH MeTasoB. PU3nyecKre U XUMUYECKHE
CBOWCTBA MeTa/lJI0B (B3aUMO/leeCTBHE C KUCIOPO/OM,
BOZIOH, KMcI0TaMu). *O611Ke C1oco6bl OMyYeHHs
MeTaJl10B.*

*TloHATHE 0 KOPPO3UHU METAJIJIOB U OCHOBHbIE CIIOCOGBI
3alUThI OT KOppo3uH. CryiaBbl (CTasb, YYTYH,
JIOpaJIIOMUHUH, 6pOH3a), UX IPUMeHeHHe B GbITY U
IPOMBILIJIEHHOCTH.*

JleMoHCTpanum

O3HakoMJIeHHe C 06pa3liaMi MeTaJlJIOB U CIJIaBOB, UX
$U3UYEeCKUMU CBOMCTBAMU.

Mogesiu KpuCTa//TN4eCKUX PEIETOK METAJIJIOB.
BujeomaTepuasbl: KOppo3usl MeTAJLIOB.

JlabopaTopHble U IpaKTHYEeCKHE PaGoThI
JlaGopaTopHbIE ONBITHI:

O3HakoMJIeHHe C 06pa3laMH CIJIaBOB MeTaJLJIOB.
3aBHUCHMOCTb CKOPOCTH PEaKIMU MeTaJslla C KUCJIOTOH OT
HPUPOJbI MeTaJslla.

BbruyucieHus
110 ypaBHEHUSIM XMMHUYECKUX peaKLUil.

PackpbIBaTb CMbIC/ U3YYaEMbIX MOHATHUH U IPUMEHSTDH 3TH MOHSATHUS IPU OMUCAHUU CBONCTB
BellleCTB U UX NpeBpalieHUH.

OGBSCHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/IEMEHTOB-META/JIOB U UX
COeJIMHEHUH C yYETOM CTPOEHHS UX ATOMOB.

XapakTepHu30BaTh CTPOEHHE METAJLJIOB, 001He GU3NUeCKHe U XUMUYeCKHe CBOMCTBA METAJIJIOB.

XapakTepu30BaTh 061He CIOCOOBI NOJYyYEHNUs METAJJIOB IOC/IEe CTPYKTYPUPOBAHUSA
MaTepwuasa.

CienoBaTh NpaBUaM 6e30MacHON paboThl B JIJAGOPATOPUU NPU HUCNIOJIb30BAHUYA XUMUYECKON
HoCyibl 1 060pyZOBaHUS.

[Tpou3BOAUTE BEIYHCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM.

Hcnosib30BaTh Npy BLIIOJHEHUH yYeOHbIX 3a/JaHUH TEKCThI yYeGHUKA, CIPaBOYHbIe
MaTepuasbl ([leprouyecKyro cucTeMy XUMHUYECKUX 3JieMeHTOB /I. Y. MeHzesieeBa, TabuLy
PacTBOPHUMOCTH KUCJIOT, OCHOBAHU U COJIEH B BOJiE, 3JIEKTPOXUMHUYECKUH PsiJi HANPsDKEHU
METaJJIOB).

Hcnosib30BaTh NpH BLINOJHEHUH YYe6GHBIX 3a/JaHUH U B poLiecce UCCie0BaTeIbCKON
JlesiTeJIbHOCTH HAyYHO-NONYJISIPHYIO JINTEPATyPy XMMHYECKOT0 COJlePKaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa nocJie MpeBapUTeTbHON KOHCY/IbTALUHU C IIearorom

Tema 8. BaxkHelIne
MeTaJlJIbl M UX COeIMHEHUA
(164)

lllesounble MeTasbl [losoxkeHue B [lepuoguyeckoit
CHCTeMe XMMHUYeCcKHX 3ieMeHTOB /I. . MeHzesieeBa,
cTpoeHUe aToMOB. HaxoxjeHue B Ipupoje.

dusuyeckue U XUMUYeCKUe CBOMCTBA (Ha mpuMepe
HaTpus U Kanus). OKcUabl ¥ THAPOKCU/IbI HATPUS U KaTusl.
[IpruMeHeHMe 11eI0YHbBIX METAJIJIOB U UX COeUHEHUH.
lllesiouHO3EMEIbHBIE METAJJ/Ibl MArHUHM U KaJIbIIUH,
cTpoeHue aToMOB. [losioxkeHue B [lepuoguyeckoii cuctemMe
XMMUYecKux 3eMeHTOB /I. U. MeHzeneeBa. HaxoxzaeHue B
npupoje. Prusnyeckre U XMUMHUYECKHUE CBONUCTBA.
BaxkHel11Me coeAMHEeHUS KaabLus (OKCUJ, TUPOKCUT,
cosiu). *JKECcTKOCTb BOZbI U CIIOCOGHI €€ yCTpaHeHus . ™
AmomuHuil. [lonoxeHue B [lepuoandeckoit cucreMe
XMMUYeCcKUx ayieMeHTOB /I. . MeHze/ieeBa, cTpoeHHe
aToma. HaxoxzeHue B npupo/ie. Pusnyeckue u

OGBsACHATD 061e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-METAJIJIOB B IPyNINax v
UX COeJUHEHUH C Y4ETOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOWCTBA IPOCTHIX BEIECTB METAJIIOB U UX
coelMHEHUH (OKCU/IOB, THAPOKCH/IOB, COJIEH) C OIOPOH Ha CXEMY, CIIOCO6BI UX MOJIYYEHHS],
NprYMeHeHHe U 3HaUYeHHe B IPUPO/Ie U XKU3HU YesI0BeKa.

Pacno3HaBaThb C MOMOIIBIO KAUeCTBEHHBIX PeaKLMi HOHBI METAJIJIOB (MarHusi, aIlOMUHHS, IIUHKA,
JKeJie3a, MeJlH) C UCT0JIb30BaHUeM TabJHIbl "XapaKTepHble peaK[My Ha KATHUOHbI'".

[11aHMPOBATh U OCYLIECTBJ/ISATD HA MPAKTHKe XUMHUYECKHE SKCIIEPUMEHTBI, TPOBOUTD
Ha6JII0/IeHUs, [1e/1aTh BbIBO/bI 10 pe3yJIbTaTaM 3KCIepUMEeHTa.

CrnefoBaThb npaBu/IaM 6e30MacHOM paGoThI B JIJaGOPAaTOPHU NPU UCIIOJIb30BAHUU XUMUYECKOH
HOCYy/ibI M 060PYL0BaHMSI.

[IpoM3BOAUTb BBIYMCAEHHS 10 XHMUYECKHUM YPaBHEHUSIM.

BbicTpanBaTh pa3BEépHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4eOHHKA U CIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCI0JIb30BATh U3y4YeHHbIN NOHATHHHBIN
anmnapar Kypca XuMHH.




XUMHUYeCcKue CBONCTBA. AMPOTepHbIe CBOMCTBA OKCH/IA U
UAPOKCHAA.

2Keneso. [losoxkeHue B [lepuoguyeckoil cucteme
XMMUYeCKUX 3y1eMeHTOB /. . MeHzesieeBa, CTpoeHHe
aroMa. HaxoxgeHue B npupofie. Pusndeckue u
XMMHYecKue cBoicTBa. OKCHBI, THAPOKCH/bI U COTH
ese3a(ll)

u xkese3a(lll): cocras, cBocTBaA U nosyueHue.

JleMOHCTpanumu

B3auMopelicTBre HaTpUd C BOJOM.

OxkpauvBaHue [JIaAMEHU HOHAMU HAaTPUS U KaJlusl.
OxpauvBaHue MJIaMeH! HOHAMU KaJIbLIUsl.
B3auMozielicTBHe OKCH/IA KaJbIUs C BOJIOH.
BusieoMmaTepuasbl: TOpEHUE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYeCKHEe PaGOThI
JlaGopaToOpHbIE ONBITHI:

O3HakoMJIeHHe C 06pa3laMH aJIlOMUHUS U ero CIJIaBOB.
AMdoTepHble CBOHCTBA THAPOKCH/A AJTIOMUHUS.
KauecTBeHHble peaKl|MU Ha UOHBI XKeJie3a.

JKécTtkocTb BOABI U METO/Ibl €€ yCTPaHEeHHUH.
[IpakTHyeckre paboThI:

Ne 10. Pewienuve akcnepuMeHTaJIbHbIX 337134 110 TeEMe
«MeTasibi».

BbruyucieHus
110 ypaBHEHHUSIM XMMHUYECKUX peaKLUi

HWcnosib30BaTh MPU BBINOJHEHUH YYe6GHbBIX 33/JaHUH U B IPOLECCE UCCIE[0BATENbCKON
JlesITEe/IbHOCTH HayYHO-OMYJISIPHYO JIMTEPATYPY XUMHUYECKOI0 COJIEPXKAHUS, CIPABOYHbIE
MaTepHabl, pecypcbl UHTepHeTa

Pasaen 3. MepBOHaYabHble XMMUYECKME NOHATUA 06 OpraHnYeckux Bewectsax, 104

Tema 9. MNepBoHa4vanbHble
XMMUYECKne NoHATUA 06
OpraHMYecKunx BeLLecTBax

06mue mnpejacTaBieHUss 00 OCOGEHHOCTSAX COCTaBa M
CTpOEeHUA OpraHuYecKux coeiJMHeHUH yrJjepoja.
HepBOHa‘-IaJIbeIe MOHATHUA 06 OpraHUYECKHX BelleCcTBax
KaK O COeJUHEHMsX yrjiepoza (MeTaH, 3TaH, 3THJIEH,
alleTU/IEH, 3TaHOJI, [VIMIEPHUH, YKCycHas KucaoTa). *Ux
coCTaB M XUMHUYecKoe cTpoeHMe. Kiaccudukanus
OpraHU4eCcKux BeIJ_[ecTB.* [ToHaTe o0 OHOJJIOTHYECKU
Ba*XHbIX BeEUIECTBaAX: XHpaAX, 6em<ax, yrjieBoaax — MU HUX
posin B XH3HHM 4YeJIOBEKaA. *MaTepI/Iaanoe €JUHCTBO

OpraHUYeCKHX U HeOpraHW4YeCKUX COeJUHeHUH.*
[TpupoAHbIE HCTOYHUKHU YTJIEBOAOPO/OB (YToJb,
NPUPOJHBIN ras, HedpTh), IPOAYKTHI UX IEPEPABOTKH, UX
pOJIb B GBITY U TPOMBILJIEHHOCTH.

O6BACHATD IIPUYIUHbI MHOFOO6p33Plﬂ BelleCTB, UWJIJIIOCTPUPOBATH B3aUMOCBA3b
HeOopraH"u4eCcKux COE,ELI/IHEHI/II‘/JI yrjieposia 1 OpraHU4€eCKHX BelleCTB 104 pyKOBOACTBOM
ydqureJid.

O6BACHATD ycioBuUda 6€e30MaCHOTO HCI0JIb30BaHMUS BeleCTB U XUMHUYEeCKHUX peaKLU/lﬁ B 6bITy.

XapaKTepI/IBOBaTb POJib XMMUHU B pa3JIMIHBIX c¢epax AeATeJIbHOCTHU mo;[eﬁ, OCHOBHbIE
BelleCTBa U MaTepHaJibl, IPUMEHAEeMbIe B )KU3HU COBPEMEHHOTI'0 YeJIOBEKa.




Paspen 4. O600mmenne matepuana 1o Kypcy «Heoprannaeckas XuMusi» (4 1)

Tema 10. Xumus u okpyxaromas | HoBble MaTepuasibl U TEXHOJIOTUM. BemecTBa u XapaKTepHu30BaTh poOJib XUMHH B PA3JIMYHbIX CPepax AesTeJbHOCTH JIJENH, OCHOBHbIE
cpena, lu MaTepuaJibl B IOBCeJHEBHOM XKU3HU YesioBeKa. XUMHUS U BellleCTBa U MaTepHaJibl, IpUMeHsieMble B X)KU3HU COBPeMEHHOT0 YesIoBeKa.
3a0poBbe. besonacHoe ucno/b30BaHKe BellecTB . O6BACHATD yCJI0BUS 6€30M1aCHOT0 UCII0J1b30BaHUS BelLleCTB U XUMHUYECKHUX PeaKLUi B ObITY
Y XMMUYECKHUX peaKlUi B GBITY. AHa/nM3MpOBaTh U KPUTHYECKH OLleHUBATh MHPOPMAIMIO O BJAUSHUYU NPOMbILIJIEHHOCTH,
OCHOBBI 3K0JIOTMYeCKOM IPaMOTHOCTHU. XMMUYeCcKoe CeJIbCKOT0 X031 CTBa, TPAHCIIOPTA U AP. HA COCTOsIHYUE OKpYKalollieH cpe/ibl.
3arpsi3HeHHe OKpy»Kalollel cpebl (Mpesie/IbHO YMeTb OKa3bIBaTh NEPBYI0 IOMOLLb IPU XUMUYECKHX 0XKOraX U OTPaBJIEHUSAX.
JonycTuMas KoHueHTpanus Bemects — [1/1K). [IpyHUMATB y4acTHE B 0OCYK/AeHUU TP06JIeM XUMUYECKOU U 9KOJIOTHYECKON HAaNpaBJIeHHOCTH,
PoJib XMMHH B pellleHUH 3KOJIOTUYECKUX TPo6IeM BbICKA3bIBaTb COOCTBEHHYIO TO3ULIMIO 10 TPOGJIeMe U NIpejaraTb BO3MOXHbIE Ty TH eé
peleHuUsic onopoi Ha MHOpMaIMIo U3 YieOHUKA U CIPaBOYHble MaTepHalbl, PeCYpPCHI
06o061eHre MaTepHasa 1o O60611eHHe 1 cUCTeMaTHU3aLus 110 Kypcy HuTepHera
Kypcy «Heopranuueckas «Heopranuyeckas xXuMus»
XUMHUA», 34

HpPI pa3pa60TKe pa6oqe171 InporpaMmmMmbl B TE€MATU4YE€CKOM IIJIAHUPOBAHHWHK [JOJIXKHBI ObITh y4dTeHbl BO3MOXHOCTHU HCIIOJIb30BAHHA 3JIEKTPOHHBIX (U,I/I(l)pOBbIX)
O6paBOBaTeJIbeIX pecypcoB, ABJAKUNUXCA y‘{e6HO-METO,Z[I/I‘{eCKI/IMI/I MaTepHajlaMu (My.IIbTI/IMe,ELI/IIjIHI:Ie NporpamMmmsbl, 3JIEKTPOHHBLIE y‘{e6HI/IKI/I N 3a/laYHHUKH,
3JIEKTPOHHbIE OHUOJIMOTEKH, BHUPTYyaJIbHbIE na6opaTopHH, HUI'pOoBblie NPOrpaMMbI, KOJJIEKIITUHU I.[I/I(l)pOBbIX O6pa30BaTeJ’[beIX pecprOB), HCIIOJIb3yEMbIMH [JIsA O6y‘~IEHI/IH u
BOCIIMTAHHUA PpPa3JIMYHbIX TPYII MoJib30BaTeJiel, npeacrtaBJ€eHHbIMHU B 3JIEKTPOHHOM (I_U/I(prBOM) BHUJ€E€ W peaJIM3yIUNUMHU OUAAKTHYEeCKHEe BO3MOXHOCTHU HKT,
coLeprKaHUe KOTOPBbIX COOTBETCTBYET 3aKOHOAATEJ/IbLCTBY 06 06p330BaHI/II/I.



9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jara
Ne i/mt Tema YpoOKa K()]-[Tpo,m,]-[],[e HpaKanecKHe 05pa3OBaTeJIbHLIe
Bcero U3Y4YEeHUsS
padoThbI padoTbI pecypcbl
Ilepuonnueckuii 3akoH. [leproanueckas
1 CI/I(Sl“eMa XUMHAYECKUX I—)JIGMI;HTOB pIn Y| 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMUYECKUX AJIEMEHTOB MEPBbIX TPEX 1 bubmmorexa [JOK
P P https://m.edso0o.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus 1 HoOMeHKIaTypa 1 bu6mmorexa [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMUYECKOM CBA3U U TUIIBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
5 Teopus 21eKTpOIUTHYECKON 1 bubnuoreka [IOK
JVICCOITHAIINH. https://m.edsoo.ru/00adcd68
5 3aBUCHUMOCTB CBOMCTB BEILIECTB OT UX 1
CTPOEHUS
7 [IpakTuueckas paboraNel «Peakiuu 1 1
MOHHOT'O OOMEHa»
3 [TpakTnyeckas pabora Ne2 «KauecTBeHHbIE 1
peaKIuu Ha HOHBI B PACTBOPE»
1
9 KonTponbnas padota Nel «. 1 bubnuoreka [IOK
DIIEKTPOJIUTUYECKAS TUCCOIUALIHS» https://m.edsoo.ru/00addecO
10 XUMHYECKUE peakluy, KjIacCuPUuKaus 1o 1
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Pa3IMYHbIM OCHOBAHUAM

OO61as xapakTepuCTHKa raJOreHoB.

bu6mmoreka [IOK

11
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposogopond. ConsgHas KUCIIOTAa,
12 XI/IMII/DI‘ICCKI/I: CBOIICTBA, ITOJyYCHHE bubmorexa [IOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
KauecTBeHHBIC peaKIINy HA TAIOTEH —
13 HoHBI. JleficTBHE XJIOpa B XJI0pOBOAOPOIa
Ha OpraHU3M YeJIOBEKa
14 Baxwueiime XJopuapl 1 KX HAXOXKICHHUE B
pupoIie
15 OO61mas xapaktepucTrka 31emMeHToB VIA- bubnunoreka [JOK
TpYyIIIbI https://m.edsoo.ru/00ade64a
AJIOTpOnHbIE MOAU(DUKAIUH CEPBI.
16 Haxox(r;[eHHe cephbl I/Iq)eé COCI[I/IHCII){I/Iﬁ B bubmmorexa LHOK
p ’ https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHEe CBOICTBA cephbl
17 CepoBonopoj, cTpoeHue, pu3nyeckue u bubnuoteka [JOK
XUMHYSCKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
18 ¢busnyecKkue 1 XuMHUYECKHE CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XYUMUYECKUE peaKkiluy, JiexKallrue B OCHOBE
MPOMBINIJICHHOTO CII0C00a MOIy4eHUs
19 CEpHOM KUCIOTHI. XUMHUYECKOE bubmorexa [JOK
p ’ . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl
COCTHHEHUSIMU CEPBI
20 OO01mas xapakTepucTuka 3JeMeHTOB VA- bubnmuotexa [JOK

rpynnsl. A30T, pacipOCTpaHEHHE B

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adeea6

npupoie, GU3NIECKUE U XUMUICCKHEC
CBOMCTBA

AMMHaK, ero GuU3n4ecKue 1 XUMHYECKHIE

bu6mmoreka [IOK

21
CBOMCTBA, ITOJIy4YCHUE U IIPUMECHEHUE https://m.eds00.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme

22 «ITomydyenne aMmmuaka, u3yuyeHue ero bubmorexa LHOK

. yi » 13YH https://m.edsoo.ru/00adf180
CBOICTB»

23 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH

24 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnuorexa [JOK
yno0peHuii. XuMrU4ecKoe 3arpsi3HeHHe https://m.edsoo.ru/00adf518
OKpYKarolllel Cpeibl COeAMHEHUSIMHU a30Ta
®docdop. Oxcua pochopa (V) u

25 (’poc:ii))o pHaH ann((l))Ta (b(ppll)m(qe)cxne " bubmorexa HOK

p o https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue ¢pocdaToB B KaUECTBE
26 MUHEPATBHBIX YA0OpeHUid. 3arpsi3HeHue bubmorexa HOK
p . yAo0oP - arp https://m.eds00.ru/00adfc20
MIPUPOHON cpenbl pochaTamu
Yrnepon, pacipocTpaHEHUE B IPUPOJIE, bubnnorexka [JOK

27 .
dbuznyeckue 1 XUMHUYECKHe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux Gpusndeckue u

28 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bu6mmorexa [IOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

N bubnuorexa [JOK
29 YronpHas KUCIIoTa U €€ co
rofeHA IHeoTa - https://m.edso00.ru/00ae006¢c
30 [TpakTraeckast padota Ne 4 1o Teme bubmmoreka [JOK
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«lomydeHnue yrileKucioro rasa u
U3YYEHHUS €r0 CBOMCTB

https://m.edsoo.ru/00ae027¢

Hcnonp3oBanue kapOOHATOB B OBITY,

31 MEIUIIMHE, IPOMBIILIEHHOCTH, CEILCKOM bubmorexa [IOK
A UH 1P ’ https://m.edso00.ru/00ae054e
XO3SIUCTBE
32 KpeMmuunii u ero coefuHeHns Bubmaorexa ITOK
p . https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue
33 SKCIHEPUMEHTAILHBIX 3a/1aY4 10 TEME Bubmorexa ITOK
p A https://m.edsoo.ru/00ae0bf2
«Hemeraminly

34 Kontponbnas paborta Ne2 o teme bubnmnoreka [JOK
«HemeTamery https://m.edsoo.ru/00ae0el18
OO0m1as XxapakTepuCTUKa XUMHUUECKUX

35 3JIEMEHTOB — METAJUIOB. MeTajuinueckas bubnuorexa [JOK
CBSI3b M METAJUIMYECKask KpUCTAINYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3n4eCcKre CBOMCTBA METAJIOB
XUMHYECKHE CBOMCTBA METAIIIOB.

36 DIEKTPOXUMUYECKUI P HANIPSKEHUN bubmorexa [JOK

P p P https://m.edso00.ru/00ael1156
METAJIJIOB
OO6mue cnocoObl MOTYYEHUST METAJUIOB.

37 CrmutaBbl. Beranciienus mo ypaBHEHUSM bubnunorexa [JOK
XUMHYECKHUX PEAKIUi, €CITU OAUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJIEPKUT NMPUMECH

38 IMoHsATHE O KOPPO3UN METAIOB bubnnorexa [IOK

PP https://m.edso0.ru/00ael1278
bu6mmorexa [IOK

39 €JIOYHBIE METAJLJIBI
= https://m.edsoo.ru/00ael14b2

40 ®dusndecKkue 1 XUMHIECKHE CBOMCTBA bubnmuotexa [JOK
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https://m.edsoo.ru/00ael14b2

41 OKcHUABI U THAPOKCUILI HATPUS U KaIus bubmorexa OK
A AP a p https://m.edsoo.ru/00ae14b2
[[{enouHO3eMeNbHBIE METAUIBI — KATbLUN bubnmoreka [JOK
42 N
1 MarHum https://m.edsoo.ru/00ael15e8
. Bubnnoteka LOK
43 dusnyeckrue U XUMUYECKHE CBOMCTBA
https://m.edsoo.ru/00ael5e8
44 Bakneiinre coeuHEHNS KaIbLIHs bubmorexa [JOK
. I https://m.edsoo.ru/00ael15e8
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bu6mmorexa [IOK
45
YCTpaHEHUS https://m.eds00.ru/00ae1886
bu6mmoreka [IOK
46 A i
JTOMIHITH https://m.edsoo.ru/00aelc64
47 AmdoTepHbIe CBOICTBA OKCHIA U bubnnorexa [HOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
48 Keneso
T https://m.edsoo0.ru/00ae1d86
49 Haxoxnenue B mpupoae. duznueckue u Bubnunoteka LOK
XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/00aeld86
50 Oxcupl, THAPOKCH B! 1 conn xene3a (11) bubmuorexa [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
[IpakTuueckast padora Ne 6. Perenne
51 JKCIIEPUMEHTAIBHEIX 3a/1a4 110 TEME bubmorexa HOK
p 8 https://m.edsoo.ru/00ae3de8
«METaJUIBI»
Bubnunoteka LLOK
52 00600 7|
0OIIeHNEe U CUCTEMAaTHU3alNs 3HAHUH https://m.edsoo.ru/00ae3des
53 KonrtpomnsHas padora Ne3 mo teme bubmmoreka [IOK

«METAJLIBI»

https://m.edsoo0.ru/00ael 750
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Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX

Bubnnoteka LLOK

54
peakui https://m.edsoo.ru/00ae3de8
OO61mue npeacTaBieHus 00 0COOCHHOCTAX
55 bubnunoteka LOK
COCTaBa U CTPOEHUS OPraHUYECKUX
Up p https://m.edsoo.ru/00ae054e
COCIMHEHUH yriepoaa
IlepBoHavaIbHEBIE IOHATHS 00
56 0 faHI/Iqe(:KI/Ix BEIIeCTBax KakK o buGnnorexa LIOK
p https://m.edsoo.ru/00ae054e
COCTMHECHUSX YIIIepo1a
57 Ko o Bubnnoteka LOK
accu(pUKalisg OPTraHUYECKUX BEIIECTB
1t p m https://m.edsoo.ru/00adb33c
IToHsTHE O OMOIOTHYECKH BaKHBIX
58 BEIIIECTBAX: XKUpaX, OeKax, yrieBojaax — u bubmmorexa [IOK
) ’ » T https://m.edsoo0.ru/00ae3f50
WX POJIH B )KM3HHU YeJIOBEKa
59 MarepuanbHOe €IMHCTBO OPTaHUYECKHUX U bu6mmoreka [IOK
HEOPraHUYECKUX COECIUHEHUI https://m.edso0o.ru/00ae4270
[IpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB,
60 IIPOIYKTEI UX IIepepabOTKH, UX POJIb B Bubmzorexa LIOK
POAYK pep - 1X P https://m.eds00.ru/00ae4270
OBITY ¥ TIPOMBIIINICHHOCTH.
61 0606 . Bubnanoteka LLIOK
OOIlIeHNE U CUCTEMAaTH3allis 3HaHUH
B 8 https://m.edsoo.ru/00adb33c
62 Konrtponbnas padora Ne 4. Itoroas
paboTa 3a Kypc HEOPraHUYECKOU XUMUH.
63 u Bubnunoteka LLOK
OBBIC MaTEPHAJIBl M TEXHOJIOTHH.
p https://m.edsoo.ru/00adb33c
64 Bbe3onacHoe ncmoibp30BaHNE BEIIESCTB U Bu6nuoreka [IOK
XUMHUYECKHX PEaKIuil B OBITY. https://m.eds00.ru/00ae3f50
65 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH bubmuorexa [JOK

cpebl

https://m.edso0.ru/00ae4270
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66 PoJib XMUU B peiieHHH SKOJIOTHIESCKUX 1 Bu6muorexa [IOK
npo0emM https://m.edso00.ru/00ae4270
N bubmuoreka [JOK
7 1
6 O0001Ienne U cucTeEMaTH3alNsl 3HAHAN https://m.edsoo.ru/00ae0d0a
. bubmuoreka [JOK
1
68 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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