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[TOACHUTEJIBHA A 3AIIMCKA

®denepanbHas pabodas mporpaMma Mo XUMHUHU I OOYYAIONIMXCS C 3aJIepKKON
ncuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 00IIEro 0Opa3zoBaHUA
MOJITOTOBJIEHAa Ha OcHOBe DenepasbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmiero ooOpaszoBanusi (IIpmkasz Munnpocsemienuss Poccun ot
o0Opa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOITIETO 00pa30BaHUS I OOyJarOIIMXCS C
OrpaHUYEHHBIMA BO3MOXKHOCTAMH 3710poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HosiOpst 2022 1. Ne 1025), denepanbHOl paboueidt mporpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBanus 10 ydyeOHOMYy mpenMmery «Xumusi», DeneparbHOM MNPOrpaMMbl
BOCIIUTAHHUS, C YYETOM pAacCIpelesIeHHbIX IO KJaccaMm MpOBEpsSEeMbIX TpeOOBaHUU K
pesynbraTtam ocBoeHMsI DenepalibHOM aganTUPOBaHHOM 00Pa30BaTENbHON MPOrPaMMBI
OCHOBHOTO oO0miero oOpa3oBaHMs i1 OOYyYaroIIMXCS C 3aJEpPKKOH IMCUXMYECKOro
Pa3BUTHUS U AJIEMEHTOB COJEPKaHUs, IPEICTABICHHBIX B YHUBEpPCAIbHOM KoU(UKarope
no xumuu, Konmenmuu npenogaBaHus ydeOHOro mpeaMera «XUMHUS» B
oOpa3oBareibHbIX Opranusanuax PO, peanusyomumx 0CHOBHbIE 00111€00pa30BaTeIbHbIC
[IPOrpamMMBlI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEJIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEII0 B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

YyeOublii  mpeamer  «XHMHS»  BXOJUT B MPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHBIE MpEeaMEThI». B cucTeMe ecTeCTBEHHOHAy4YHOIro 0O0pa30BaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
(GbOpMHUpPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JaHUU OCHOBBI XWMHYECKHX 3HAHHM,
HEOOXOJUMBIX ISl TIOBCETHEBHOM >KU3HU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YyelloBEeKa M OKpYy)Kallleld ero cpeisl oOpa3a KHU3HU, a TakkKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUsT XMMUU CBsS3aHa C OBJIAJICHUEM XUMHUYECKHUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM  pabOThl TPU  BHIIOJHEHHUM XUMHYECKOIO
DKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XMMUU C IPYTHMH IPEIMETAMHU
HIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMBl SIBJISIETCSl CO3/1aHNE 0Aa30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOyYaroUIUXcsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B coxepxaHny TaHHOTO Kypca MPEICTAaBICHbl OCHOBOIIOJIATaIOIe XUMAYECKUE
TEOPETUYECKUE 3HAHMs, BKIIOYAIOUIME HM3Y4YEHHUE COCTAaBa U CTPOCHUS BEIIECTB,
3aBUCHUMOCTM HX CBOWCTB OT CTPOEHHMs, IIPOTHO3UPOBAHUE CBOMCTB BEILECTB,
HCCJIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUN U IyTEN YIIPABJICHUS UMHU
B LIEJISAX MTOJTYUYECHUS BEIECTB U MATEPUATIOB.

TeopeTu4ecKyto OCHOBY M3Y4YEHHUsI HEOPraHUYECKOU XMMHUM COCTABIISIET ATOMHO-
MoJIeKyJsipHoe yueHue, llepmogmueckuin 3axkon .M. MenneneeBa ¢ KpaTkumu
CBEICHUSIMU O CTPOEHUMM aToMa, BHUIAX XUMHUYECKOM CBS3M, 3aKOHOMEPHOCTSX
IPOTEKAHUS] XUMUYECKUX PEAKIIUI.



B u3ydeHun Kypca 3HaUNUTEIbHAS POJIb OTBOJUTCA XUMHUYECKOMY 3KCIEPUMEHTY:
IPOBEACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboOT, OINUCAHUIO PE3YJIbTaTOB
YUEHUYECKOTO SKCIEPUMEHTA, COOJIIOJICHUI0O HOPM U NpaBuil Oe30macHO paboThl B
XUMHUYECKOH JIabOpaTOpHH.

Peanusanus naHHON nporpaMMel B IIpoliecce 00ydeHus MO3BOJIUT 00Yy4aArOIIUMCS
¢ 3IIP ycBOUTB KIIFOUEBBIE XUMUYECKUE KOMIIETCHIIMHU U TIOHSTH POJIb U 3HAYCHUE XUMUU
CpeIH OPYrUX HAyK O IIPUPOJE.

N3ydyeHnne xumuu crocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYAIOUIMXCS HAyYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAO0B (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO MNPAKTUYECKOTrO INPUMEHEHHSI HAayYHBIX
3HAHWI, OCHOBAaHHOTO Ha MEXIPEIMETHBIX CBA3SX ¢ mpeaMeraMu « OKpY KAl MUp»,
«Duzuka», «buonorusy, «l'eorpadgus», «Maremaruka»y U (GOpPMHPYET KOMIETEHIUH,
HE0OXO0AMMBIE JUIs MPOAOHKEHUSI 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HAYK.

W3ydyeHne XuMUM CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs,  (YHKIIMOHAJIbHOW  TIPAMOTHOCTH,  YMEHHS
BOCIIPUHUMATh W KPUTUYECKU aHAJIU3UPOBaTh HHGOpPMAIUIO, IPEICTABICHHYIO B
pa3iauuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUSA KU3HEHHOW KOMIIETEHIUU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHUI,
HEOOXOJUMBIX JJIsi MOBCEIHEBHOM U3HU; HABBIKOB 3J0POBOr0 M 0O€30MaCHOrO JJIist
YeJloBeKa M OKpYXKarollel ero cpenbl oOpasa Ku3HH; (POPMUPOBAHUU IKOJOTUYECKOU
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMery «XUMHUsS» C y4eToM
0co0bIX 00pa3oBaresbHbIX nMoTpedHocTel oOyvarouuxces ¢ 31IP. OBnanenue yueOHbIM
MpEeAMETOM «XUMHUS» MPEJICTABISAET ONPEACICHHYIO TPYAHOCTh ISl 00YYarolUXCs C
3I1P. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMU BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HEJOCTATOYHOCTHIO OOILIEro 3amaca
3HAHWM, MOHWXEHHBIM I103HABATEIIBHBIM HHTEPECOM M HHU3KHUM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B U3YYEHUU YYEOHOro mpeameTra «XUMHs
HeoOXxoaMMa ajganTaius o0bemMa U XapakTepa ydeOHOro Marepuaia K mo3HaBaTeIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu oOydYaromuxcs, y4eT UX OCOOEHHOCTEW Pa3BUTHS:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEAMETHBIX CBSI3€H,
ITOCTENEHHOE YCJIOKHEHNE N3Y4aeMOro MaTepHala.

[Ipy wu3ydyeHUH XUMHH HEOOXOJUMO OCYIIECTBISATH B3aUMOJCUCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

Teopernueckuil MaTepualg peKOMEHAYETCS U3ydaTb B IPOLIECCE NMPAKTUYECKOU
JesTeNbHOCTH. BO3MOXKHO BBIJIETIEHUE OTACIbHBIX YPOKOB Ha PEIICHHE 3a/1a4 B CBA3H CO
CJIIOHOCTBIO aHanu3a Tekcta oOywaromumucs c¢ 3[IP. Opranumdeckoe eIuHCTBO
MPAKTUYECKOM M MBICIUTENbHON JeATEeIbHOCTH OOyYarouIuxcsi Ha YpOKax XUMHUHU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSAETCS U3YYCHHIO «CKBO3HBIX)
NOHATHI U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHHS MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOro npeaMera « XUMHUs»



OOmume wnenu wu3ydeHHs Y4YeOHOro IMpeaMeTra «XUMUsS» NPEICTaBICHbI B
@denepanbHOl  pabodeil mporpaMme OCHOBHOTO ofOmiero oOpasoBanus. OHu
aKTyaJIM3UPOBaHBl C YYETOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHWMsI, HAMPABJICHHOCTH OOYYCHHs] HAa Pa3BUTHE W CAMOPA3BUTHE JUYHOCTH,
dbopmupoBanue e€ WHTEIUIEKTa W 0OmIeH KyiabTypsl. OOyueHHE YMEHHUIO YUUTHCSA |
IIPOI0JIKATh CBOE 00pa3oBaHNE CAMOCTOSTEIBHO B HACTOSIIICE BPEMsI SIBIISICTCS OTHOM U3
BOXHEUIINX PYHKIINNA yIeOHBIX MPEAMETOB, B TOM YHCIIE U « XUMUW.

s oOyuatomuxcst ¢ 3[1IP, Tak ke, kKak W I HOPMAaTUBHO Pa3BUBAIOIINUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO IporpaMmy,
JOMUHUPYIOIIEE 3HAUCHHUE MTPUOOPETAIOT TaKUE IIENIU, KaK:

dbopMupoBaHUE  MHTEIUIEKTYaJIbHO  Pa3BUTOM  JHMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIFHOMY TIPUHATUIO PEIICHHI, CITOCOOHOM alanTHPOBATHCA
K OBICTPO MEHSIOIIUMCS YCTIOBHSIM JKU3HH;

HalpaBJIeHHOCTh OOY4YEHHs] HAa CHUCTEMAaTHYECKOE NPUOOIIEHUE Ydalluxcs K
CaMOCTOSITENIbHOM MO3HABATENbHOMN AESITEIbHOCTH, HAYYHBIM U MPAKTUUYECKUM METO/IaM
NO3HaHMs, POPMHUPYIOIIMM MOTHUBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUU;

o0ecrnieueHue yciIoBUi, CoCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaIOIIUMUCS OIIbITa
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHHWA U CAMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB
(KJTrOYEBBIX KOMIIETEHIINH ), UMEIOINX YHUBEPCAIBbHOE 3HAUECHHUE JIJIs1 Pa3JINYHBIX BUIOB
JEsITeNIbHOCTH;

dbopmupoBaHue yMEHUI OOBACHATH U OLEHUBATH SBJICHUS OKPYXKAIOLIETO MUpa Ha
OCHOBaHWU 3HAHUI M ONBITA, TIOTYYCHHBIX MPU U3yUYECHUN XUMUH;

dbopmupoBaHue y OOyYarOMMXCS TYMAaHHUCTUYECKUX OTHOIICHWN, MOHMMAaHUS
[IEHHOCTH XWMHUYECKUX 3HAHUU UId BBIPAOOTKM HKOJOTHYECKH IIeIecoo0pa3Horo
MOBENICHUSI B OBITY U TPYIOBOU ACSITEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>Karollel MpUpPOAHON CPEMbI;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HampaBieH Ha pelieHue caeayonmx 3a1ad, 00ecneynBaoIX pealn3alnio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO MOJAXOJOB K OOYYEHHIO XUMHUU
obOyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO OOpa30BaHUS:

dbopMupoBaHUE TEpPBOHAUYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAaX, UX MPEBPAIICHUAX U MPAKTHUECKOM MPUMEHEHHUH; OBJIAICHUE TOHSITHIHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak oOiactu
COBPEMEHHOTO €CTECTBO3HAHUS, XHUMHUYECKHX MPEBPALICHU HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBICHUN KMBOW W HEXHUBOW MPHUPOJIBI;
yriryOlIeHne MpeICTaBICHN O MaTepUaTbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMH XMMHUYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTHBHO OIICHMBATH XKMU3HEHHBbIC CUTYallMH, CBSI3aHHbIE C XMMHEW, HaBBIKAMH
Oe3omacHOro OOpaIlieHHss ¢ BEUIECTBAMH, HCIIOJIb3YEeMBbIMH B TOBCEIHEBHOM >KW3HU;
YMEHHEM aHAJIU3UPOBATh U TUIAHUPOBATH SKOJIOTUYECKU OE30MaCHOE MOBEACHUE B IIEIIAX
COXpaHEHUS 37I0POBbsSI U OKPYKAIOILIEH CPEIbL;
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dbopMupOBaHUE YMEHHI yCTaHABIMBATh CBSA3H MEXKAY peaibHO HaOIIOqaeMbIMU
XUMUYECKUMHU SIBJICHUSIMU M TPOLIECCAMU, TPOUCXOJAIIMMUA B MUKPOMUPE, OOBSICHAThH
IPUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb ITPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

NpUOOpPETEHUE OMBITA MCIIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHHUS BEUIECTB,
HAOMIOZCHUST 3a WX MPEBPAIICHUSAMH TPU TPOBEICHUU HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C MCIIOIb30BaHUEM JJa0OPaTOPHOrO 000PYI0OBaHUS U TPUOOPOB;

(bopMHpOBaHUE MPEICTABICHUNA O 3HAYEHUU XWMHUUYECKOM HAyKW W PELICHUU
COBPEMEHHBIX IKOJOTMYECKUX MPOOJIEM, B TOM YKCIIE B MMPEAOTBPALLEHUN TEXHOTEHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHue y4yeOHOMY MpeaMeTy «XUMHUsS» HEOOXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTHUMAJIBHBIX YCIIOBUM JJI1 YCBOECHHSI MPOTrPaMMHOIO Marepuana OOy4arolUMUCS C
3IIP. Bonbpuioe BHUMaHHE AOKHO OBITH yAENEHO OTOOpY Y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPaHEHUHU 0011ero 0a30BOro ypoBHS.
OH A0JKEH 10 COJIEpIKaHuI0 U 00beMY OBITh aJaTUPOBAaHHBIM 11 o0yuatoiuxcs ¢ 3[1P
B COOTBETCTBUHU C UX OCOOBIMU 00pa30BaTeNbHBIMU MOTPEOHOCTAMU. ClieyeT 00JeryuTh
oBiafieHue MmarepuasioM oOyuatomumucs ¢ 3IIP mocpencTtBoM ero aeTrasbHOro
OOBSICHEHUSI C CHUCTEMaTHYECKHMM IOBTOPOM, MHOTOKPaTHOM TpPEHUPOBKOW B
IPUMEHEHUU 3HAHUU C HUCIOJB30BAaHUEM IPUEMOB AITOPUTMHU3ALMU U BU3YAJIbHBIX
onop, o0y4eHus CTpyKTYpUPOBAHUIO MaTepHUaa.

Bonbiioe 3HaueHHWe AJi MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEeT
ornopa Ha MEXIPEAMETHBIE CBSI3M BONPOCOB, U3YYa€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeramMu Kak «['eorpadus», «DPuzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJUH M TOT € YYEOHbIH MaTepuan C pPa3HbIX TOYEK 3pEHUs,
MEXIIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO MOJIYYEHHbIX 3HAHUM U IPAKTHYECKUX YMEHUH.

[Tpu moAroTOBKE K YpOKaM YYHUTENb JIOJDKEH MPEeaycMOTpeTh (POPMUPOBAHUE Y
oOy4Jaronuxcst yMEHUN aHaJIU3UpOBaTh, CPABHUBATH, 0000IIaTh U3yUyaeMbIil MaTepuall,
IUTAHUPOBATh TMPEACTOALIYI0 paboTy, OCYIIECTBISATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEIUTh 3a MPAaBWIBHOCTBIO pEUYEBOro OQOPMIICHHS BbICKa3bIBAaHUM
oOyuaroruxcst ¢ 3I1P.

B cBsi3u ¢ 0cOOGHHOCTSIMHM TOBEJCHUS U JIEATENbHOCTH, oOyuatouiuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPraHM30BAaHHOCTH) HEOOXOJUM CTPOXKAUIIMIA  KOHTPOJb
COOJIIO/ICHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU MPOBEICHUU JT1a00paTOPHBIX padoT B
XUMUYECKOM KaOUHETE.

IIpuMmepHble BUABI aesdATeqabHOcTH oOy4daromuxcs ¢ 3IIP, o0yciioBieHHBbIE
0co0bIMHU 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMH M 00€eCIeYMBAIOIIAE OCMBICJIEHHOE
OCBOEHHE COJIep:KaHuM 00pa30BaAHMS N0 NpeaMeTy « XUMHUD)

Conmepxanue BUAOB jesTenbHOCTH oOyuwatoniuxcs c¢ 3IIP Ha ypokax Xumuu
ompenensieTcss UX 0CoObIMU O00pa30BaTEIbHBIMHU MOTPEOHOCTSIMU. [loMHMO MMHMPOKO
ucnonbzyeMbpix B @OIT OOO oOumx st BceX OO0ydyaroluxcs BUAOB JIEATEIBHOCTH
ClIeyeT YCWIHTh BHUJIbl JAEATEIbHOCTH, CHeuupuYHbIe IS JAHHOW KaTeropuu
oOyJaromuxcsi, Uit 00ecTieyeH!s] OCMBICIIEHHOTO OCBOCHMSI COACpKaHHsS 00pa30BaHUs



[0 NPEeAMETY: YCUJICHHE MPEIMETHO-MPAKTUYECKON JEATEIbHOCTH C aKTUBHU3aLUEH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUJOB JESITEIBHOCTH, 33JCHCTBYIOLIUX PA3IHYHbIE
CEHCOpPHBIE CUCTEMbI; OCBOCHHE MaTepuaia ¢ OMOPON Ha aJrOPUTM; «IIOIIArOBOCTHY B
U3YYCHUU MaTepHalia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
oOpas3libl, CXeMbl, 1a0JI0OHBI, OTIOPHBIE Ta0IUIBI). i pa3BuTus y ooyyatomuxcs ¢ 3[1P
YMEHHUSl JieNlaTh BBIBOJBI, (OPMUPOBAHMS TI'PAMOTHOIO PEUYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HCIMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
YVACIUTh OOYYEHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTaBICHUE PHUCYHOUHBIX W
BepOANbHBIX CXEM, COCTaBlieHME TaOJdMIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HAaYEHHBIMU OCHOBAHUSMH JIJIs1 KJIACCU(PUKAIIMY U HATIOJTHEHUE UX TPUMEPAMH U JIp.

[IpumepHast TemaTuueckasi U TEPMUHOJIOTUYECKas JIeKCUKa cooTBeTcTBYeT DOII
000.

Jns oOywaromuxcss ¢ 3IIP cyniecTBEHHbIMU SIBISIOTCS MPUEMBI PadOTHI C
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaeMble TepMUHBI BBOJSTCS HAa MOJMCEHCOPHOW OCHOBE, 00si3aTeNbHA BU3yallbHAs
MOJIJIEPKKa, AJITOPUTMBI Pa0OTHI C OMPEICICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJIU3aIluu
TEPMUHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B coorBerctBUM ¢ ®DenepalibHBIM  TOCYAApCTBEHHBIM  0Opa30BaTEIIbHBIM
CTaHAAPTOM OCHOBHOT'O OOHIEro o0pa3oBaHUsl y4EOHBIM MpeaMeT «XHUMHs» BXOJIUT B
NpeAMETHYI0 00acTh «ECTeCTBEHHOHAyuYHbIE MPEIMETh) U SBIAETCS 005S3aTENbHBIM
JUTSL U3yYEHHUS.

Y4eOHbIM MJIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydeOHbIX 4acoB — MO 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxanue y4eOHOro mpenMera «Xumus», npeactaBieHHoe B DenepanbHOU
paboueit mporpamme, cootBeTcTBYeT ®I'OC 00O, pazpadorano ¢ yuerom denepaabHoit
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs 10 y4eOHOMY
npeaMery  «XuMus», COOTBETCTByeT @DenepaibHOM aJalnTUPOBAHHOM OCHOBHOWU
oOpa3oBaTeIbHONM TIPOrpaMMe OCHOBHOTO 0OOIIero oOpa3oBaHUsS OOYYaIOIIMXCS C
3a/IEPKKOUM CUXUYECKOTO PA3BUTHS.

COLAEPXAHUE YUEBHOI'O ITPEAMETA « XMW »

COHEPKAHUE OBYUEHNA B 8 KITACCE

[lepBoHaYaIbHBIC XUMUUECKUE TTOHATHS

[Ipenmer xumuu. *Poabp XuMHUM B JKM3HM 4YelloBeka.®* Terma W BelecTsa.
@u3nuecKre CBOICTBA BEIIECTB. ATrperaTHOE COCTOSIHME BEIIECTB. *XUMHUS B CUCTEME
Hayk.* YucTele BeniecTBa 1 cmecu. CiocoObl pazaeneHus cmeceit. [IpaBuia 6e3omacHoro
oOpareHusi ¢ BEIECTBAMHU M JIabopaTopHbIM oOopynoBanueM. *[loHaTne o mMeromax
MO3HAHUS B XUMHH.*

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX

ajieMeHTOB. OTHOCHTENIbHASL aTOMHas Macca. HpOCTBIC H CIOXXHBIC BCIICCTBA. ATOMHO-
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MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmyna. BageHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKkoH
MOCTOSIHCTBA COCTaBa BelecTB.* OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 10715
XUMHUYECKOTO AJIEMEHTA B COSMHEHUU.

duznyueckre W XUMUYECKHE SIBIICHUA. XuUMUYeckas peakuus. [lpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX PEaKlUid. 3aKOH COXpPaHEHUS MacChl
BemiecTB. Kinaccudukamuss XUMHUYECKUX peakiuil (COequHEHHUs, pPa3JIoKEHUs,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIA0OpaTOpUM U MPUEMAMH OOpallleHUs C J1A0OPATOPHBIM O0OPYIOBAHUEM;
U3yuyeHHE W OMNUCaHWe (PU3UYECKUX CBOMCTB OOpa3lloB HEOPTraHMYECKUX BEIIECTB;
HaOmoieHne pu3nyecKkux (IJIaBICHUE BOCKA, TAsSHUE JIb/Ia, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAITUS BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aUMOJIECHCTBUE MeJa C KUCJIOTOM) sBJICHHUM, HAOMIOACHHWE M ONMCAHUE
IIPU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEakLUui (pas3sioKeHUE caxapa, B3auMOJeHCTBHE
CEpHOM KUCIIOTHI C XJIOpUAOM Oapus, paznoxkeHue rugpokcuaa meau (1) mpu HarpeBanumy,
B3aUMOJIEHCTBHE XkKene3a ¢ pacTBopoM conu meau (II));u3yuenue cnocoOoB pazaeneHus
cmMeced (C TOMOIIBIO MAarHura, (QUIBTPOBAaHUE, BbIIApUBAHUE, JUCTUIULALUS,
xpomarorpadus), MpOBEJEHUE OYUCTKM IOBAPEHHOM COJIM; HAOJIIOJICHUE U ONHCAHUE
pE3yJabTATOB TPOBEIEHUS OIbITA, HWUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMSI MAacChl;
CO3/IaHHE MOJIETIEN MOJEKYJ (IIApOCTEPKHEBBIX).

Baxnenmme nmpeacTaBUTEN HEOPTaHUYECKUX BEILECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpPOCTOE
BelecTBo. Haxoxaenue kucnoposa B mpupoae, pu3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHusi MpocThIX U CIOXKHBIX BemiecTB. CrocoObl MOJYyYEHHsS] KUCIOpOoa B
nabopaTopur *u mpoMblIluieHHOCTH. * [IpuMenenne kucnopona. [lonstue o0 oxcumax.
KpyrosopoT kucinopona B npupoae. *O30H — ajtoTponHast MOAUPUKALUS KUCIOPOa.

TemnoBo# 3pPexT XuMHUYECKON peakiiny, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE PEAaKIMK. TOIUIMBO: YroJjib U METaH. 3arpsi3HEHNE BO3AyXa, YCUIICHUE
napHUKOBOTO Y (dexTa, pa3pylieHrue 030HOBOTO CI0A.*

Bonopon — aneMeHT m mmpocToe BemecTBo. HaxokaeHune Bomopona B IPUPOZE,
bu3znueckrue U XMMHUYECKHUE CBOMCTBA (Ha MpUMepe B3aMMOJICHCTBUS C HEMETaNIaMu U
OKCHJAMU METAaJIOB), TIPUMEHEHHUE, *crocoObl nonydyeHus.* IloHsTue o Kuciaorax u
COJISIX.

KomnuectBo BemectBa. Mosib. Monsipas macca. 3akoH ABoraapo. MoJisspHbIi
00BEM Ta30B. Pacuersl o xumudeckol opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJMYECTBA BEILECTBA, MOJSPHON Macchl, MOJISIPHOIO 00beMa
ra3oB. Pacué€rel 110 XUMUYECKUM YPABHECHHUSIM.

*®uznyeckue cpoiicTBa BoAbl.* Bona. Ee coctas, cTpoenue u Mosekynsl. *Boaa
Kak pacTBopuTeb.* PacTBophl. *I10HSATHE O HACKHIIIIEHHBIX U HEHACHIIIEHHBIX PACTBOPAX.
IloHATHE pPACTBOPUMOCTM BELIECTB B BOAE.* PacyeT MaccOoBOM [JOJM BEIIECTBA B
pacTBope (IIpOLIEHTHAsl KOHIEHTpauus). MaccoBass A0Js BELIECTBA B PacTBOPE.
*XHUMHUECKHE CBOWCTBA BOJBI (Pa3jIOkKEHUE, PEAKIIMH C HATPUEM, OKCUAOM KaJbLUs,
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okcusioM cepbl (IV) peakuuum ¢ MetaiyiaMu, KUCIOTHBIMU U OCHOBHBIMH OKCHJIAMU).
[Tonsitue 06 ocHoBaHMsIX. Posib pacTBOPOB B MPUPO/IE U B KU3HU yeoBeka. KpyroBopor
BOJbI B IpUpOJIE. ™ 3arps3sHEHNE NPUPOAHBIX BOA. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.

Baxneiimme  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHW4eckux coeAuHeHuil. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIE, *aMdoTepHble, HeconeoOpa3ytonme - Ha npuMmepe okcunaa yriepoaa (I1) u
okcuaa azora (II)), nomenknarypa.* *[lonmydeHue* U XMMHYECKHE CBOMCTBA OKCHUJIOB
(B3auMopelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: IIEIOYM M HEPACTBOPUMBIE OCHOBaHUA. HoOMeHKknaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHH (B3aMMOACHCTBHE C OKCHJIAMU
HEMETaJJIOB, KUCI0TaMH, cojiiMu). *[lomydyeHne ocHOBaHUM. *

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, GU3NUECKUEe U XUMHUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METa/UIaMH, OCHOBHBIMU OKCHJAMU, OCHOBAHUSIMH,
COJIIMM, Ha TPUMEPE COJSHOM M CEpHOM KHCIOT), *crmocoObl moiydeHus.* Psn
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpennue): HOMEHKJIATypa CoJeid,
*crocoObl MoJydeHus*, B3auMOJIeHCTBHUE COJIEH ¢ MeTallaMu, KUCIOTaMH, IIeJI0YaMu U
COJISIMH, IPUMEHEHUE.

[Tonsitue 06 am@oTepHBIX TUAPOKCHAAX (HA TMPUMEpPE IMHKA U *aTtOMUHUS*)!
*XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTAMU U IIEJI0YaMH, Pa3oKeHUe Mpu
HarpeBaHuM) U NoJiyueHue. *

['eHeTnyeckass CBA3b MEXKJIYy KJIacCaMM  HEOPTaHUYECKUX  COCIMHEHU.
['eneTnueckue psabl.

XUMHUUYECKHUI SKCIEPUMEHT: KAYECTBEHHOE OMPEACIIEHUE COICPKAHUS KUCIOpOaa
B BO3/IyX€; MOJIydYEeHHE U U3yYCHUE CBOMCTB KUCJIOPO/a; HAOII0ICHUE B3aUMOICUCTBUS
BEIIIECTB C KUCJIOPOJIOM U YCIIOBUSI BO3HUKHOBEHHMS U MPEKpaIlleHHs TopeHus (Toxapa);
03HAKOMJIEHUE C 00pa3liaMu OKCUIOB U OMUCAHUE UX CBOMCTB; MOJIYYEHUE U U3YUCHUE
CBOWCTB BOJIopojia (TOpeHue); HaOJoAeHHE 00pa3lloB BEIIECTB KOJIUYSCTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3MYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MACCOBOM J0JIEN PAaCTBOPEHHOIO BELIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METaUIaMH (HATPUEM U KaJIbIIMEM ) (BO3ZMOXKHO UCTIOIh30BAHUE
BUJICOMATEPHUAIIOB); OMpEJEICHUE pPACTBOPOB KHUCIOT W IIEJIOYEeH C IMOMOIIbIO
WHJUKATOPOB; UCCIIEIOBaHNE 00Pa3I[OB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB;
HaOIOZICHNE W3MEHEHUsS OKPAacKM WHIUKATOPOB B PACTBOpAX KHUCIOT U IIEIOYCH;
n3yueHue B3aumojiericTBus okcuaa meau(ll) ¢ pactBopoM cepHOM KHCIOTHI, KUCIIOT C
METa/UlaMH, PEaKUUi HEUTpaau3aluu; IOJIYy4YCHUE HEpPAaCTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJIHOTO METAJIA IPYTUM U3 PACTBOPA COJIM; PEIICHUE SKCIIEPUMEHTATIbHBIX
3a71a4 1o TeMe «BaXHenIIrne KJIacChl HEOPTAaHUYECKUX COCTUHECHUI.

[Tepuomnueckuii 3axkoH U Ilepruoanueckas cucremMa XUMHAYECKUX DJIEMEHTOB
. . MenpneneeBa. CTpoeHue aTOMOB. XUMHU4YecKast CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.
[lepBbie MOMBITKYN KJIacCU(PUKAIIMA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U HIEJIOYHO3EMEIBHBIE METAILIbI, TAJIOT€HbI, THEPTHBIE
rassl). *2JIeMEHThI, KOTOpbIe 00pa3yroT aM(POTEpPHbIE OKCHUJIBI U THAPOKCHUIBI. *
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[lepuonnueckuin 3akoH. Ilepuomnueckas cucremMa XUMHYECKHX DSJIEMEHTOB
1. 1. Menneneesa. Kopotkonepuoanas u * IIMHHONIEpUOAHAS ™ dbopmbl
[lepuomnueckon cucrembl xuMuueckux syiemMeHTOB . WM. Menneneesa. Ilepuoabl u
rpynmnbl. PU3NYECKUNA CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOAA W TPYHIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. *M3oronsl.* Dnexktponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKUX AeMeHTOB [lepuonnyeckoi
cucrembl J[. 1. Menneneea. XapakTepUCTMKa XHMHUYECKOIO OJJEMEHTAa IO €ro
nonoxxenuto B [lepnonnueckoit cucreme /. 1. Menneneena.

*3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB AJIEMEHTOB MAJIBbIX MEPHUOJIOB U TJIaBHBIX
MOATPYNI, B 3aBUCMMOCTH OT aTOMHOro (MOpSAJIKOBOTO) HOMepa 3HauyeHue
[Tepuonnueckoro 3akoHa u I[lepruoaMYECKON CHCTEMBI XMMHUYECKHX 3JIEMEHTOB IS
pa3BUTHA HayKu U npakTuku. Jl. 1. MeHnneneeB — yu€HbIi U rpaxJaHuH. *

Xumuueckasi cBsi3b. KoBasieHTHast (mosisipHas W HEMOJIApHAsi)  CBS3b.
* INEeKTPOOTPULIATEIBHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB.* VIOHHAs CBSI3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCIICHHS U1 BOCCTAHOBJICHHS. OKHCIIUTEIN U BOCCTAHOBUTEIIN.

XUMHUYECKUN OSKCHEPUMEHT: H3y4YeHHEe o0O0pa3lioB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJICUCTBUE THAPOKCUAA IIMHKA C PACTBOPAMU KHUCJIOT U LIEIOYEH;
MIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHMUS).

MexnpenMeTHbIE CBSI3H

Peanmmsanuss MeXnpeaMETHBIX CBA3€M IpU HM3YYEHUM XUMHUHA B 8 Kjacce
OCYUIECTBJISIETCS Uepe3 UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MMOHATUHN, TaK
U TIOHATUM, SIBJISIIOUIMXCS CUCTEMHBIMHU JUISl OTHAENBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE OHATHUS: HAyYHBIN (akT, TUIOTE3a, TEOPUs, 3aKOH,
aHaJlu3, CHUHTE3, Kiaccu(uKauus, MNepUOJUYHOCTh, HAOMIOJCHUE, DSKCIEPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIINJ, U30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUN 3apsijl, BEIIECTBO, Tel0, OOBEM,
arperatHoe COCTOSIHME BEIIECTBA, a3, (pU3MYECKHe BETUYMHBI, €IUHUIIBI U3MEPEHMUS,
KOCMOC, TUTaHETHI, 3B€3/1b1, COHIIE.

buonorus: dporocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaAbl, TOPHBIC MOPOJBI, IMOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIIACC
Haumen KosnuecTBO 4yacoB D/IeKTPOH
J oBaHme Kontp Ipakr Hble
n/nm pasieaoB M cero B OJIbHBIE H4ecKue (uudposbie)
TeM padoThI padoThI o0pa3oBaTebH
MpoOrpaMMblI ble pecypcehl




Paznea 1. IlepBoHayaibHble XMMUYECKHE MOHATHS
XuMust
— Ba)KHas
00/1aCTh bubmnorex
] ecTecTBO3HAHU ) a LHOK
i nu S https://m.edsoo.ru
PaKTUYECKON [7f41837¢c
JIeSITEIbHOCTH
YyeJoBeKa
Bermects bubnunorex
a ¥ XUMHUYECKHEC 1 a HOK
peaki 15 https://m.edsoo.ru
/7141837 ¢
Hroro 1o
pazaeny 20
Paznen 2. BaxkHeilue npeacTaBUTeId HEOPraHM4eCKUX BellecTB
Boznyx. bubnorek
2 Kucnopo. a HOK
ITonsaTue 00 6 https://m.edsoo.ru
OKCHJIax [7f41837¢
Bopopon. bubmuorex
z Ilonsitue 0 1 a LHOK
KHUCJIOTax u 8 https://m.edsoo.ru
COJISAX [7f41837¢
Bona. bubmuorex
2 PacTBOpBI. 1 1 a LHOK
IToustne 00 5 https://m.edsoo.ru
OCHOBaHUIX /7141837 ¢
OCHOBHBI bubnunorex
Ze KJIaCChI 1 1 a I[HOK
Heoprannueckn 11 https://m.edsoo.ru
X COEIUHEHUI /7f41837¢c
Htoro 1o
pazzaeiny 30

Paznen 3. [lepuoanuecknii 3akoH u [lepuoanyeckasi cucreMa XUMHYECKUX

emenToB JI. WM. Menaeieena.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN

CrtpoeHue aromos.

XyMH4YecKkas CBA3b.

[lepnoan
Z YeCcKMi 3aKOH U
ITepuoanuecka

i cucTemMa

7

bubnunorex
a LHOK
https://m.edsoo.ru
[7t41837¢
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XAMHAYECKHUX
anemMeHToB  JI.
H.
Meneneena.
Crpoenue
aToma
XumMu4dec
. Kas CBS3b. BH6HHEITSII<<
] a
2 goiiigﬁziiiig 8 I https://m.edsoo.ru
[7t41837¢
bHBIC PEAKIINU E—
bubnunorex
Hroro 11(0) a LHOK
pasneny 15 https://m.edsoo.ru
[7t41837¢
bubnmmorex
Pe3epBHOE Bpems a HOK
3 https://m.edsoo.ru
[7t41837¢
OBIIEE
KOJIMYECTBO 4 5
YACOB IO 68
ITPOI'PAMME

COILEPKAHUE OBYYEHUA B 9 KIIACCE

BemniecTBo u xumuueckasi peakius

[lepnomnueckuit 3akoH. Ilepuogmyeckas cuUCTEMAa XHWMHUYECKHX DJIEMEHTOB
. . MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIUsI, KAJIbLUS U UX COCAUHEHUH B
COOTBETCTBUM C MOJOKEHUEM AJIEMEHTOB B [leproanueckoil cuCTeEME U CTPOCHHEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUYECKON CBA3U. THUIBI KPUCTAUIMYECKUX
PELETOK, *3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAJUIMUYECKON PEMIETKUA U BUAA
XUMHYECKOU CBsA3M. *

Knaccudukaiuys u HOMEHKJIaTypa HEOPTaHUYECKUX BEMIECTB (MEXKIyHApOIHAS U
TpUBHAJIbHAs). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM Kjlaccam
HEOPraHMYE€CKUX COCAMHEHMM, TCHETUUECKAs CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudpukanus XuMUYECKUX PEakIui M0 pa3IUYHbIM NMpU3HaKaM (10 YUCTy U
COCTaBY YYacCTBYIOIIMX B PEAKI[MU BEIECTB, MO TEIJIOBOMY 3(PQEKTyY, 10 U3BMEHEHUIO
CTENEHEH OKHUCJICHUS XMMHYECKUX OJIEMEHTOB, *I0 00paTUMOCTH, MO Y4YaCTHIO
KatanuszaTtopa).* OK30- U  OJHJIOTEPMHUYECKHME peakiuu. *TepMoxXxumuueckue
ypaBHEHUS. *
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*[lonsiTue 0 ckopocTH XuUMHYecKoW peakiuu. [loHsTHE 00 O0O0paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U TETEePOTECHHBIX
peakuusx. [lonsiTue o xumMuueckoM paBHoBecur. CMeEIIeHNe XUMUYECKOTO PABHOBECHSI.
®dakTopbl, BIUSIONIME Ha CKOPOCTh XMMHUUECKOW peaKIMy U MOJI0KEHUE XUMHUYECKOTO
paBHOBeCHS. ™

OKHCIUTETHEHO-BOCCTAHOBUTEIILHBIE peakiuu, AJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM peakiuu. CocTaBlieHUe YPAaBHEHUI OKUCIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJb30BAHUEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopus 30EKTPOIUTUYECKON TUCCOIMALMU. DIEKTPOJIUTUYECKAs ITUCCOLUALHA.
DJEKTPOAUTHI U HEANEKTPONIUTHl. KaTHOHBI, aHMOHBI. *MeXaHuU3M AUCCOIUAINH
BEUIECTB C PpAa3IWYHBIMU BHJAMU XUMHYECKOH cBsizu. [loHsTHE O CTeneHu
aucconranyu.* CUIbHbBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun nonHoro oOMeHa. YcCliOBUS MPOTEKAHMS PEaKUUid MOHHOTO OOMeEHa 10
KoH1a. [lonHbIe U cOKpalEHHbIE HOHHBIE YPAaBHEHUS peakunid. XMMHUUECKHE CBOMCTBa
KHUCJIOT, OCHOBAaHHMNW U COJIEH B CBETE€ MPEACTABICHUH 00 3JIEKTPOIUTUYECKOU
aucconuanuu. Cpena pactBopa. KadecTBeHHblE peakIMM Ha KAaTHOHBI UM aHHOHBI:
XJIOpUa-, OpoMUI-, HOAUA-, CyibdaT-, kapOoHaAT-, cuiIuKar-, (ocdar- aHUOHBI
T'HJIPOKCH/I-MOHBI; KATHOHBI aMMOHUS, MAarHUsI, KaJIbLIMsl, aIFOMUHUS, XkKenesa (2+) u (3+),
Meau (2+), IMHKA, IPUCYTCTBYIOLUE B BOJHBIX PACTBOPAX.

XUMUYECKUN DSKCIEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMU KPUCTAIUIMUECKUX
pPEIETOK HEOPTraHWYECKUX BEIIECTB — METAJUIOB M HEMETAIOB (rpaduTa U aiMasa),
CIIOXKHBIX BEIIECTB (XJOpUJA HATpHsl); HUCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH
XAMHYECKOW pEaKIMh OT BO3ICHCTBHS pa3IMuYHBIX  (HaKTOPOB; HCCIIEIOBAHUE
AIIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MPOLIECCa AUCCOLUAIIMKN KUCIIOT, EN0Yed U
cojeil  (BO3MOXXHO  HCIIOJIb30BAHME  BHUACOMATEPUATIOB); TMPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK MPOTEKAHMS pPEaKIUid HMOHHOTO oOMeHa (0Opa3oBaHUE
Ocajika, BbIJICJIEHUE Ta3a, 00pa3oBaHHE BOJIbl); OMBITOB, WUIIOCTPUPYIOIIHUX MPUMEPbI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ peakuui (rOpeHHue, peakuuu pas3jiokKeHUs,
COEMHEHMS); PacllO3HABaHWE HEOPraHHMYECKHUX BEIIECTB C IMOMOIIBI0 KaYeCTBEHHBIX
peakiuii Ha HOHBI; PELIEHUE KCIIEPUMEHTANIbHBIX 3a/1ad.

HewmeTamibl u ux cCoeIMHEHUS

OOmast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTerneHu okucieHust. CTpoeHue u Gru3n4ecKre CBOMCTBA MPOCTHIX BEIIECTB
— TaJIoreHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJiopa (B3aMMO/ICHCTBUE C METaJlJlaMH,
HEMETaJllaMH — BOJIOPOJIOM U KHUCJIOpOJoM, *mienodamu™). XiaopoBojopos. ComsHast
KHCJIOTa, XUMUYECKHE CBOWCTBa, *mojiydeHue®, mpumenenue. *JleficTBue xjopa u
XJIOPOBOAOPOJa Ha OpPTaHU3M 4YesoBeka.™ BakHeliue XJOpuabl U UX HAaXOXKJICHHUE B
MIpUPOJIE.

OO6mast xapakrepuctuka dJeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB KHUCJIOPOJia U CEpbl. XapaKTEPHbIC CTETIEHU OKUCIICHHUS.

Crpoenne u (pu3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEPHI.
AmoTponHble MOAU(UKALMK KHUCIOpOAa W Cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3ammogelicTBue *c HemMeTaulaMu® — BOJOPOJOM H KHCJIOPOJOM, METaJIaMH,

12



*KOHIEHTPUPOBAHHBIMU a30THON M cepHOM kucinoTamu).* CepoBOAOPOI: CTPOECHHE,
¢du3NUecKue U XMMHUYECKHE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHUTEIIbHBIE CBOMCTBA).
Oxcunbl cepbl Kak MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHasi KucioTa: Gu3ndecKkue
U XUMHYecKue cBoicTBa (obOmue u crneuuduyeckue). Conu CepHON KHUCIOTHI,
KauyeCTBEHHas peakius Ha cylbdaT-uoH. CepHucras KucioTa. *XuMUUYECKHE peakluu,
JeKallie B OCHOBE TMPOMBIIUIEHHOTO CHoco0a TMOJyYeHUs CEepHOM KHUCIOTHI.*
Haxoxnenue cepsl 1 €€ coemMHeHnH B IIpupoie. [IprumMeHeHne cepbl U €€ COCIUHEHUN B
ObITYy W B MPOMBIIUIEHHOCTH. *XHMHUECKOE 3arpsA3HEHHE OKpPYKAIOIIEH Cpesbl
COEIMHEHUSIMU CEpbI (KUCIIOTHBIE TOXKIH, 3arPSA3HEHUE BO3/1yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

Oomas xapakTepucTuka 3eMeHToB VA-rpymnmnbl. Oco0eHHOCTH CTPOCHHS aTOMOB
azora u pocdopa, xapakTepHbIE€ CTETICHU OKUCIICHUS.

A30T, pacnpocTpaHEHHE B MpuUpoje, (U3MYECKHMEe U XHUMHUYECKHE CBONCTBa
(B3auMozelicTBUE C MeETaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMHUak: (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(oKHCNIeHne, OCHOBHBIE CBOMCTBAa BOJHOTO pacTBOpa), *MOdydeHHEe™ U NpHUMEHEHHE.
Conu aMMOHHS: cocTaB, (U3MYECKHME M XHUMHUYECKUE CBOMCTBa (pa3joKeHHeE,
B3aMMOJICIICTBHE €O IeJIoyaMH), NpuMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THasi Kuciora, €€ (u3Mueckue M XUMHUYECKUEe CBoMcTBa (oOuiue u
cnenupuueckue), *nomydenue.* Hwutparbl (pasznoxkeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHWe HUTPATOB U COJEM aMMOHHMSI B Kay€CTBE MHHEPAJIbHBIX YIOOpPEHUM.
*XUMHUECKOE 3arps3HEHUE OKPYXKAaIoIIeW cpeibl COSAMHEHUSIMU a30Ta (KHCIIOTHBIE
JTOXK]IH, 3arpsI3HEHHE BO3/TyXa, MOYBBI U BOJOEMOB). *

®ocdop, *ammotponneie Moaudukanuu docdopa,™ Puznyeckue 1 XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METAJIaMU, HEMETaJUIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupa docdopa (V), oprodochopHas Kuciora:
bu3MUecKue M XUMUYECKHE CBOMCTBa, *momydeHue.®* *[loHsiTme O MHHEpaIbHBIX
ynoopenusix: HUTpathl U docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Oomas
XapakTepucTuka 31eMeHToB [VA-rpynnbsl. OcoOEHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHHUsI. BajeHTHOCTh M XapakTEpHbIE CTENEHU OKHCICHHS aTOMOB yrjiepoja u
KpeMHHus1. PacipocTpanenue yriieposia B IPUPOJIE, XapAKTEPHBIE CTENEHN OKUCIICHHUS.

Yrnepon, amwroTponHbie Moaudukanuu (rpadur, anmasz), duUUYECKUE WU
XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB (B3aMMOICHCTBHE C METaJNIaMH, HEMETaJIaMHU,
**KOHIIEHTPUPOBAHHBIMU a30THOM W cepHOM kuciotamu)*. AncopOums. Kpyropopor
yraepoja B npupone. OKCUIbl yriepoja, ux (Qpu3nyeckrue M XMMHUYECKHE CBOMCTBA,
MOJIydYeHUE U MPUMEHEHHUEe, JIeWCTBHE Ha OpraHu3M YeJoBeKa. *IKOJOTHYEeCKue
mpo0JieMbl, CBA3aHHbIe ¢ OKcuaoM yriepoaa(lV); rumoreza rio0aqbHOrO MOTEIJICHUS
KJIUMaTa; MapHUKOBBIN 3G dexT.* YronapHas kuciota U €€ coiid, ux (U3UYECKHUE U
XUMHUYECKUE CBOICTBa, *moiydyeHue M mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-uoHkI. Mcronbp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBINIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.

OOmue mpeacTaBieHUs] 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUH yriepoja (Ha IpuMepe METaHa, 3THUIICHA, 3TaHOJa, YKCYCHOM KHCIOThI. *MX
coctaB U xummuueckoe crpoenue. Knaccudukanus opranndeckux emects.* [lonsrue o
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OMOJIOTUYECKH BaYKHBIX BEIECTBAX: JKUPaAX, OCIKaX, yIrIeBOAaX — M WX POJIA B KU3HU
yesoBeka. *MarepuanbHOE €JUHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COeTMHEHUM. *

Kpemunii, ero ¢usmyeckue © XMMHYECKHE CBOMCTBa (Ha THpuUMeEpe
B3aMMOJICUCTBHUS C MeETaJlaMd W HEMeTaulaMH), *rojiydeHue* U MNpUMEHEHHE.
*CoenuHenus KpeMHus B npupojie. Oomue npencrasienus 06 okcune kpemuusa(IV) u
KpeMHHueBoU kucioTe. CHMKaThl, GU3NYECKUE U XUMUYECKHE CBOMCTBA, MOTYYEHUE U
NpUMEHEHHUE B OBITY, TPOMBIIUICHHOCTHU (B MEAUIIMHCKOM, JIEKTPOHHOM, CTPOUTEIILHOMN
u 7Ap.). BaxHeillmme cTpouTeNbHbIE MaTepUalibl: KepamMHKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobnembl 0e30MacHOr0 MCHOIB30BAHUSI CTPOUTEIBHBIX MAaTEPHUAaOB B
MMOBCETHEBHOM JKU3HU. *

XUMUYECKUN HKCIEPUMEHT: H3y4YeHHE OOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBHI; TPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB HX TMPOTEKAHUS, OMBITHI, OTpa)kawmounme ¢(U3ndeckue u
XUMUYECKUE CBOMCTBA TajJOTEHOB W MX COEAUWHEHUU (BO3MOXHO HCIOIb30BaHUE
BHUJICOMATEpPHAJIOB); O3HaKOMJIEHHE ¢ oOpas3lamMu  XJOpHUAOB  (TaJOTE€HUIOB);
O3HAKOMJIEHHE C OoOpa3laMu cepbl U €€ COeAUHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpHUaloOB); HaOJIOJeHWE TIpoliecca OOYIJIMBaHUS caxapa MOojA JEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YYECHUE XUMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM peakIuu Ha CyIb(}aT-uoH 1 HAOII0ICHUE
MpU3HaKa e€ MPOTEeKaHUs; O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, pocdopa
1 UX COEMHEHUH (BO3MOXKHO MCIOJIb30BAaHUE BUACOMATEPUAIOB), 00pa3liaMu a30THBIX
1 GpochopHBIX YIOOPEHUI; TOJIydYeHHEe aMMHaKa U U3yUYEeHHUE €ro CBOWCTB; MPOBEJACHUE
KaueCTBEHHBIX PEakIuii Ha MOH aMMOHHS M (PochaT-uoH U U3yYeHUE MPU3HAKOB HX
MIPOTEKAHUSA, B3aWMOJECUCTBHE KOHLUECHTPUPOBAHHOM a30THOW KHUCJIOTBI C MENbIO
(BO3MOHO HCIIOJb30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUECKUX
pem€ToK anMasa, rpauTa; O3HAKOMJIEHHE C MPOLECCOM aJCcOpOLUHU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIJIEM H YCTPOMCTBOM MPOTHBOras3a; IOJyYEHUE
YIJIEKUCIIOTO ra3a U U3yYEHUE €ro CBOWCTB; MPOBEJICHHE KAYECTBEHHBIX PEaKIUi Ha
KapOOHAT- ¥ CHWJIMKAT-WUOHBI M U3y4YCHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMJICHHE C
MPOAYKIMEN CUIIMKATHOW MPOMBIILICHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a]1a4 MO
teme «BaxxHenmume HeMeTauibl U UX COCTUHEHUSY.

MeTtamibl 1 X COETMHEHUS

OO6m1as XxapakTepUCTUKA XUMHUUYECKUX IJIIEMEHTOB — METAJJIOB Ha OCHOBAHUM UX
noJiokeHus B llepuognueckon cucreMe xuMmuueckux anemeHToB /. 1. Menneneesa u
cTpoeHusi atomoB. CTpoeHHe MeTaioB. MeTamidueckas CBA3b M MeTauIMuecKas
KpPUCTAJUIMYECKass pEMETKA. ODJIEKTPOXUMHUYECKHU Psifi HaNpsHDKEHWA METAJIOB.
du3nyueckue U XUMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHUCIOPOJOM,
BOJI0H, kucjaoramu). *OO0mme cnocoObl nojgydeHus: meramioB. [loHarue o koppo3uu
METaJJIOB, OCHOBHBIE CIOCOOBI 3alIUThl WX OT Koppo3uu. CriaBel (CTajgb, YyryH,
JAIOpaNIOMUHUM, OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U MMPOMBIIUIEHHOCTH . *

[[lemounble MeTaibl: MOJOXKeHHE B Ilepuonnueckold cUCTEME XHMHYECKHX
anemeHToB /1. 1. Menneneesa; ctpoenne atomoB. Haxoxxnenune B npupoze. Pusndeckue
Y XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbI M THAPOKCU/IbI HATPUS
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1 Kanus. [ [pyuMeHenne menoyHpIX METAUIOB U UX COEIUHEHNN.

[IlenouyHO3eMeNnbHBIE METAJUIBI MATHUM U KaJbLIMM: NI0JI0)KeHUE B [Iepuogunueckon
cucTteMe XxuMuueckux 31aeMeHToB [l. M. MeHeneeBa; CTpO€HHE X ATOMOB; HAXOXKICHUE
B npupone. Pu3nueckue U XMMHUYECKUE CBOMCTBAa MarHvsl M Kajpuus. Baxuelmue
COCIMHEHUS KalbIUs (OKCHI, THIPOKCUI, coiu). *JKEcTkocTh BOABI U CHOCOOBI €€
yCTpaHEeHUs. ™

AmomMuHMii: nonoxkeHne B llepuoguyeckoil cUCTEME XMMHYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpOEHME aToMa; HaxOXAeHUE B npupone. Puzndeckue Hu
XUMHUYECKHE CBONCTBA alOMHHMS. AMQOTEpHBIE CBOWCTBA OKCHIAa M TUAPOKCUIA
AITIOMHUHUSL.

Keneszo: mnonoxenue B Ileppoamyeckol CHCTEME XUMHUYECKHX 3JJIEMEHTOB
. 1. MenneneeBa; CTpoeHHE aTroMa; HaxXOXKIECHHE B mnpupone. Pusznueckue u
XUMUYECKHE CBOMCTBA Kelle3a (B3aMMOJICHCTBUE C METAJIIaMU, KUCIOTaMU U COJISIMH).
Oxcunpl, tunpokcuasl u conu xenesa(ll) m xemesza(Ill): cocraB, cBoiicTBa u
*romyuenue.*

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METAJJIOB U CILIABOB, UX
(¢u3MYECKUMHU CBOMCTBAMM; HU3YUYEHHE PE3YJIbTaTOB KOPPO3MHM METAIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHATIOB), OCOOEHHOCTEN B3aMMOJEHCTBHUS OKCUAA KaJIbIUs U
HaTpUs C BOJIOM (BO3MOKHO UCIIOJIB30BAHUE BUIEOMATEPHUAIIOB); UCCIIEJOBAaHUE CBOICTB
KECTKOM BOJBI; MPOLECCA TOPEHUS XKejle3a B KUCIOpPOAE (BO3MOKHO HMCIOJIB30BAHUE
BHJIEOMATEPHUAIIOB); MPU3HAKOB MIPOTEKAHUSI KAUECTBEHHBIX PEAKLMii HAa MOHBI (MarHus,
Kanblus, amoMuHus, 1uHka, xkene3a(ll) m xenesa(Ill), memu(Il)); nabmonenue u
ONMCAaHHUE TIPOLIECCOB OKpAIMBAHUS IUIAMEHW HOHAMM HATpUsA, Kalusg M KaJIbIUA
(BO3MOXHO HCIIONB30BAaHUE BHJIEOMATEPHANIOB); HUCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHHUS U TUAPOKCUAA IMHKA; PEHIEHUE YKCIEPUMEHTAIBHBIX 3a1a4 110
TeMe «BaxHelIne MEeTaJuTbl U UX COCTUHEHUS.

XUMHS ¥ OKpyXKarowias cpeaa

*HoBble maTepuanbl U TEXHOJIOTMU. BemiecTBa M Marepualibl B MOBCEIHEBHOM
KU3HM 4YeloBeKa. XHMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHE BEIIECTB U
XUMUYECKUX peakiuid B ObiTy. IlepBas momMoms TpU XUMHUYECKHX OXKOTax
1 oTpaBieHUusX. OCHOBBI 3KOJOTHYECKON TPAMOTHOCTH. *

*XVMMHUYECKOE 3arps3HEHUE OKpyKarolled cpeasl (mpeaenbHas JOMyCTUMAs
koHreHTpaius BemectB — [1JIK). Pons xumMuu B pelieHuu 3K0JI0rH4ecKux npoosiaem. *

*[IpupoHbIE MCTOYHUKH YTJIEBOJOPOJOB (YroJib, MPUPOJHBIN Ta3, HeTh),
MPOJIYKThI UX NMEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIINIEHHOCTH. *

XUMHUYECKUH HKCIIEPUMEHT: M3y4eHHE 00pa3loB MaTepHaioB (CTEKIJO, CIUJIaBbI
METaJUIOB, MOJIUMEPHbIE MaTepuabl).*

MexnpeaMeTHbIe CBA3U

Peanuzanust MeXnOpeAMETHBIX CBS3€d IMpU HM3YYEHHH XHUMHUU B 9 Kiacce
OCYIIIECTBJISIETCS UepPe3 UCIIOIH30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATHMN, TaK
U TIOHATUH, SIBIAIOIIUXCS CUCTEMHBIMU ISl OTIEJIBHBIX IPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.
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OO01mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYIHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJIM3, CHUHTE3, KIacCU(UKALUA, TEePUOAUIHOCTh, HAOIIOJCHUE, OSKCIICPUMEHT,
MOJICTTHPOBAHNE, M3MEPEHUE, MOJETb, SBJICHHE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHabl.

dwusuka: MaTepus, aToOM, JIEKTPOH, TIPOTOH, HEHUTPOH, WOH, HYKIIUJ, W30TOIIH,
PaMOaKTUBHOCTH, MOJICKYJIA, dJIEKTPUICCKUI 3aps/l, MPOBOJHUKH, TOIYIPOBOIHHUKH,
TVDIIEKTPUKH, POTOIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHHIE BEIIECTBA,
ra3, pacTBOp, PacTBOPHMOCTb, KpPUCTA/UIMYECKas pemETKa, CIUIaBbl, (U3HYECKUE
BEIIMYUHBI, €AUHUIIBI HU3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUTAHETHI, 3BE3MBI,
Comnnre.

buonorus: doTtocunTe3, ApixaHue, Owmocdepa, IKOCHUCTEMA, MHHEPATLHBIC
yAOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, T TATEIHLHBIC BEIICCTBA.

['eorpadus: atMmocdepa, rugpocdepa, MUHEpasbl, TOPHBIE MOPOAbI, IMOJIE3HBIC
MCKOIIaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.

I[IJTAHAPYEMBIE PE3VYIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMUM» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

B menom pesynbraThl ocBocHHs oOyuaronumucs ¢ 3IIP ydeOHOro mpemamera
«XuMHsT» JOJDKHBI COBMANaTh ¢ pe3yiabTaTamu DenepasibHON pabdouell mporpaMMEl
OCHOBHOT0 00111eT0 00pa3oBanusi. Hanbosee 3HaUMMBIMU SIBIISIOTCSL:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE PE3YNbTAThl OCBOECHHS MMPOTPAMMBbl OCHOBHOTO OOIIIETO 00pa30oBaHUs
JOCTUTAIOTCSI B XO0J€ OOy4YeHHs XUMHUU B E€IUHCTBE Yy4yeOHOW M BOCHUTATENIbHOU
JESITeIbBHOCTU B COOTBETCTBUHU C TPAJIULUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMU U
JTYyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU, IPUHITHIMU B OOIIECTBE MMPaBUIaMU U1 HOpMaMu
MOBEJICHUS U CIOCOOCTBYIOT MpOILIECCaM CaMOIIO3HAHUs, CAMOPA3BUTHS U COLMATU3AIIU
00yJarommxcs.

JIn4HOCTHBIE pe3yIbTaThl OTPaXaroT TOTOBHOCTh oOyyaromuxcs
PYKOBOJICTBOBAThCS CHCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIMNA U paCHIMpEHUE
OTIBITA JICATETHPHOCTH Ha €€ OCHOBE, B TOM UHCJIC B YACTH:

1) maTpuOTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY H
HAyYHOMY HACJIEIUI0, TOHUMAHUS 3HAYCHUS XUMHUECKON HAyKH B )KU3HH COBPEMEHHOTO
oOlecTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOM HHQOpManuend o MepeoBbIX
JOCTHKECHHSIX U OTKPBITUSX MUPOBOM M OTEUECTBEHHOW XUMUH, 3aNHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpaaaHCKOT0 BOCITUTAHUS:

IPEJICTaBICHUS O COLUAIBHBIX HOPMaX U MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHUN
B KOJUIGKTUBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
yueOHO-UCCIIeI0BAaTENbCKOM, TBOPUECKON U APYTUX BUIAX JIEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JEATENbHOCTH  IPHU  BBINOJHEHUU  Y4EOHBIX,

IMO3HAaBATCJIbHBIX 3a1a4, BBIITOJITHCHNH XUMHUYCCKHUX OKCIICPUMCHTOB, CO3JaHNN y‘IC6HbIX
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MIPOEKTOB, CTPEMJICHUSI K B3aMMONOHMMAHUIO W B3aUMOIIOMOIIM B IPOIIECCE ITOU
y4eOHOUN AesTeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJIECHUE U MOCTYNKU CBOUX
TOBAPHUILEH C TO3UMUMHA HPABCTBEHHBIX M IMIPABOBBIX HOPM C YYETOM OCO3HAHHUS
NOCJENCTBUI MOCTYIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XHUMHYECKOM pEaKLUH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIIOIIUX OCHOBY
JUISi TIOHUMaHUSI CYIIHOCTH HAy4YHOM KAapTUHBI MHpA, MPEACTABICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C MIPUPOIHON CPEIoit, O
pOJIM XUMUU B TTO3HAHUU ATUX 3aKOHOMEPHOCTEI;

MO3HABATENbHBIX MOTHUBOB, HAMNPABJICHHBIX HA MOJYYECHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01a€MBIX MPOIECCOB U SIBICHUN;

MO3HABaTENIbHOM, MH()OPMAIIMOHHOW W YMUTATENbCKOW KYJIBTYphl, B TOM YHCIIEC
HABBIKOB CaMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHU;

UHTEpeca K OOYYEHUI0O M TMO3HAHWIO, JIO003HATEIHLHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K caMOOOpa30BaHUIO, MPOSKTHON U MCCIIEI0BATEIbCKON NESITEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABICHHOCTH U YPOBHS OOYYEHHUS B JaJIbHEUIIIEM;

4) popmupoBaHUSs KyJIbTYPhI 3I0POBbSI:

OCO3HAHUS LIEHHOCTHU JKM3HU, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3J0pPOBBIO,
YCTAHOBKH Ha 37I0pOBBIi 00pa3 KMU3HU, OCO3HAHUS MOCIEACTBUN U HEMIPUATHS BPETHBIX
NpUBbIUEK (YMOTpeOJIEHUsT alKOrojis, HAPKOTUKOB, KYypeHHUs), HEOOXOIUMOCTH
coOJIfoicHUS TpaBwil 0€30MacHOCTH MPHU OOpallleHUH ¢ XMMHYECKMMH BEIIECTBAaMU B
OBITY U peabHOM )KU3HH;

5) TpyA0BOTO BOCIIUTAHMUS:

MHTEpeca K MPaKTUYECKOMY HM3y4YeHHUIO mpodeccuil U TpyJa pa3iudyHOro poja,
YBXKEHHUE K TPYILy M pe3yjbTaraMm TPYAOBOM NESITEIbHOCTH, B TOM YHUCJIE HAa OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUHN M0 XMMHUH, OCO3HAHHOTO BhIOOpA MHAMBUIYaTbHON
TPACKTOPUH MPOAOHKEHUS 00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TMOTPEOHOCTEH, YCIEITHOM
MpO(ECCUOHATIBHON JIEATENTbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBATHCS B MPOGECCUOHATBHON CPEJIE;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

AKOJIOTHUYECKH 1€I€CO00Pa3HOr0 OTHOIICHUS K MPUPOJIE KaK HCTOYHUKY )KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAaHMSI, IOHMMAHUS LIEHHOCTU 3JI0POBOIO U 0OE€30MacHOTo
oOpaza >KHM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHUSI LIEHHOCTU COOMIOJEHUS MpaBUil O€30MacHOro
MOBEJICHUS TIPU padOTE C BEIIECTBAMH, & TAK)KE B CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBBIO U
JKHU3HU JIFOACH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUSA, TOJydaeMble MPU HU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOWIEH MPUPOJHOU CPENOM, MOBBILIEHUS YPOBHS
AKOJIOTUYECKOM KYIbTYPhI, OCO3HAHMS TJIO0ATBHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM
U IyTEN UX PEIICHUs] TOCPEACTBOM METOJ0B XUMUMU;

17



9KOJIOTHUYCCKOI'0 MBIIIJICHUA, YMCHUA PYKOBOJACTBOBATLCA UM B HOBHaBaTCHBHOﬁ,
KOMMYHI/IKaTI/IBHOﬁ )41 COHH&J’IBHOﬁ ITPAaKTHUKC.

METAIIPEIMETHBIE PE3VJIBTATDBI

MertanpenMeTHble pe3yJabTaThl OCBOEHUS O0pa30BATEIbHOM MPOrpaMMbl 1O
XUMHUU OTPAKAIOT OBJIAJICHUE YHUBEPCATIbHBIMU MTO3HABATEIbHBIMU JACHCTBUSIMU, B TOM
qucle:

1) 0a30BBIC TOTHYECKHUE ACHCTBU:

BBISIBJISATH IPUYMHBI U CJIEICTBUS MPOCTHIX XUMUYECKUX SIBICHHUI;

OCYUIECTBJISTh CPAaBHEHHE, KJIACCUDUKAIIMIO XUMUYECKUX BEIIECTB IO 3aJaHHBIM
OCHOBAHMSM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTUYECKUX OIepaIui;

CTPOUTH JIOTUYECKOE CYKAECHUE MOCIE NPEABAPUTEIBLHOTO aHAIN3a, BKIIFOYAIOIIEEe
YCTAaHOBJICHUE PUYUHHO-CIIEICTBEHHBIX CBSI3EM

CO3/1aBaTh, MPUMEHSTh U MPEOOPA30BLIBATh 3HAKU M CUMBOJIbI, MOJEIN U CXEMBbI
JUISL pelIeHUs] y4eOHbBIX U TTO3HABATEIBHBIX 3a]1a4 C TIOMOIIIBIO M1€/1arora;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE XUMHUYECKHMX TMPOIECCOB U HUX
MOCJIEACTBUS;

2) 0a30BbIC UCCIIEIOBATEIILCKHAE JCHCTBH:

C MOMOIIBIO MeIarora NPOBOAUTh, XUMHUYECKUM OIBIT, HECIOKHBIN IKCIIEPUMEHT,
JUTsl YCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa U3YUCHUS, TPUUUHHO-CIICACTBEHHBIX CBsI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

C TIOMOIIBIO TEAarora WM CaMOCTOSITENBHO (opMynupoBaTh 0O0OOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOJICHUS, OTIBITA;

3) pabora ¢ undopmarmeit:

BBISIBIIATH JePUIMTH MHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX [JISi PEIICHHUS
MOCTaBJICHHOM 3aJ1a4M;

npeoOpa3oBbIBaTh UHPOPMAIMIO U3 OJTHOTO BUA B APYroil (TaOIUIly B TEKCT U
mp.);

UCKaTh WM OoTOMpaTh MHGOPMAIMIO WIH JIAaHHbIC W3 UCTOUYHUKOB C y4ETOM
MPEeJIOKEHHOM yueOHOM 3a/1auu 1 3aIaHHBIX KPUTEPUEB.

OBnajzieHue YHUBEPCATbHBIMU YY€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSMMU:

OpraHU30BbIBATh yueOHOE B3aMMOJICHCTBUE B TPYIIIe (OmpeaensaTh o0mue e,
pacrpenensiTh poyid, JOroBapuBaThCs APYT C IPYTOM U T. I1.).

C MOMOIIBIO TEeIarora Wi CaMOCTOSITEIbHO COCTABIISITh YCTHBIE Y ITUCHbMEHHBIE
TEKCThbl C KMCHOJIb30BAHUEM WJUIFOCTPATUBHBIX MATEPUAIOB ISl BBICTYIUICHUS IEPE]
ayAUTOPUEN;

OpraHU30BbIBATh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUYUTEIEM M CBEPCTHUKAMU; paboTaTh MHAMBUIYAIHHO W B TPYIIE: HAXOJIUTh OOIIIee
pelieHre W paspeniatb KOHQIMKTBI HAa OCHOBE COTJIAaCOBAaHMS TMO3UIMA W ydeTa
HWHTEPECOB; (OpMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBOE MHECHHUE;

OIICHMBATh KAYECTBO CBOEr0 BKJaJa B OOUIWNA MPOAYKT, IPUHUMATh U Pa3AeiisiTh
OTBETCTBEHHOCTb M MPOSIBIIATH TOTOBHOCTD K MPEIOCTABICHUIO OTYETA MEpe]l TPYIIION.

OBnajieHre YHUBEPCATbHBIMU YU€OHBIMH PETYJISTUBHBIMU JICUCTBUSMMU:
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oOHapyxuBaTh # (POPMyIUpPOBATH Y4YEOHYIO MpPOOJIeMy, ONPEACNIITh eI
y4eOHOM JIeSITEILHOCTH;

BJIaJICTh OCHOBAaMHM CaMOKOHTPOJSI, CAMOOIICHKH, TPHUHSATHUS PEIICHUU |
OCYIIIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUEOHOM M MTO3HABATEILHOM JACATEILHOCTH;

COOTHOCUTh CBOU JICUCTBHUS C IUIAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBIISIThH
KOHTPOJIb CBO€H JEATEIBHOCTH B IIPOLECCE JTOCTHXKEHHUS PE3yJbTaTa, OINPEAesiTh
CIIOcOOBI JICUCTBUI B paMKaX MPEIJIOAKEHHBIX YCIOBUM U TpeOOBAHUM, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUH C U3MEHSIOIICHCS CUTYAIUEH;

JIaBaTh AJICKBATHYIO OLICHKY CUTYallMH U MPEJIaraTh MIaH €€ N3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUH Y4eOHOU
3aJauu;

MOHUMATh MPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIil pe3yibTaT
NEATEeIbHOCTU, ONPEACNISITh TMO3WTUBHBIE HM3MEHEHHUS W HallpaBlieHUs, TpeOyrolue
najapHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, €O MHEHHUIO.

I[TPEIMETHBIE PE3YJIbTATDI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB MO OCBOCHHUIO 00S3aTENLHOTO COJAEPKAHMUS,
YCTaHOBJICHHOTO JaHHOW DenepalibHOM pabouyeid mporpamMMmoid, BBIACIAIOT: HAYYHbIC
3HAaHUSA, YMEHMSI M CIOCOOBI JIEHCTBUH, crneuuduueckue g y4eOHOro mpeaMmeTa
«XuMHsI», BUABI IEATEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUSA, €r0 MHTEPIpETalyu,
npeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYALIMSIX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSIX M IIO3HABAEMOCTU SBJICHUM INPUPOABI,
NOHMMAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HAyKu Kak oOjacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl W MPaKTUYECKOU
JEeSATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO O0IIECTBA; TOHMMAaHUE MECTa XUMUU
CPEAM IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAMHU MOHATUMHOIO aniapaTa i CAMBOJIMYECKOTO A3bIKa XUMUU JUJIS
cocTaBiieHHs] (POPMYJT HEOPraHUYECKUX BELIECTB, YPABHEHUN XUMHUYECKUX peakiuil (c
OTMIOpOM Ha aJIropuT™M y4eOHBIX JEWCTBUM); BIJIaJICHUE OCHOBAMHU XUMHUUYECKOU
HomeHkJIaTypbl (IUPAC u TpuBHaibHOM) M yMEHHE HMCHOJB30BaTh €€ ISl PEIICHUS
y4eOHO-TI03HABATENBHBIX 33J1a4 C MOMOILBIO YUYHUTENS; YMEHUE MCIOJIb30BATh MOJAEIU
11 OOBSICHEHHSI CTPOEHUSI aTOMOB U MOJIEKYJI 10 aJITOPUTMY C OIOPOI Ha OIpeIeIeHHUS;

IIPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM U YMEHHUE C ITOMOLIBIO YUUTEIA
IIPUMEHATh CUCTEMY XMMHMUYECKUX 3HAHUM I YCTAaHOBJICHUS B3aUMOCBS3EM MEXIY
W3YyYECHHBIM MATEPUAIOM W IPHU IOJYyYEHUM HOBBIX 3HAHMHM, a TaKXKe B IIpoLEcce
BBITIOJTHEHUSI Y4E€OHBIX 3aJaHUil M Tpu pabdoTe C HMCTOYHUKAMH XUMHUYECKOU
uH(pOpMaLINU, KOTOPAast BKIIOYAET:

BAKHEMIINE XMMHYECKHME TNOHATUA: XUMHUYECKUH DJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJAHAs W HEOAHOPOIHAs CMEChH,
OTHOCHUTEJIBHBIE aTOMHAsi W MOJEKYJSIpHAas Macchl, KOJHMYECTBO BEILIECTBA, MOJIb,
MOJISIpHasl Macca, MOJISIPHbI O00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJb (CpenHss),
XUMHUYECKasl pEeaKlus, pPEaKUUu COCAVHEHUS, PEAKLUUU Pa3JIOKECHUs, PpPEaKUUu
3aMEIIEHUs], peakliMil 0OMeHa, TEII0BOM A((EKT peakluu, 3K30- U IHAOTEPMUUYECKUE
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peaxkiuu, pacTBOp, MaccoBas JOJS XMMUYECKOTO 3JEMEHTa B COCIMHEHUH, MacCcOBas
JI0JIsL ¥ TIPOLICHTHAsI KOHILIEHTpAIUsl BEIIECTBA B PACTBOPE, SAPO aTOMa, SJICKTPUUECKUN
CJIOM aToma, aTOMHasi OpOuTa b, paguyCc aToma, BaJEHTHOCTh, CTENEHb OKHCIICHHS,
XUMHUYECKasl CBS3b, AIEKTPOOTPUIIATEILHOCTD, MOJIAPHAs W HETOJSpHAsl KOBaJCHTHAs
CBS3b, MOHHAs CBS3b, METAJUIMUECKas CBSI3b, KPUCTA/UIMYECKasl pelieTka (aTomHas,
MOHHAs, METa/UNIn4YecKasi, MOJEKYJspHas), MOH, KaTHOH, AHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, DJIEKTPOJIUTHYECKAss  JUCCOIMAIUsl, pEaklud HOHHOro  OoOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMM, OKHUCIHUTEIh M  BOCCTAaHOBHTEID,
OKHCJIEHHE W BOCCTaHOBJICHHUE, DJIEKTPOJN3, XMMHUECKOE paBHOBecHE, OOpaTHUMbIE U
HEOoOpaTUMbIE PEaKIUU, CKOPOCTh XUMHUYECKOW pEaKIMH, KaTalu3aTop, MPeaeibHO
nomyctuMmas konuentpauus (I1/1K), koppo3ust MeTasioB, CILIABHI;

OCHOBOIIOJIAraloIMe 3aKOHBI XUMHHU: 3aKOH COXpaHeHUs Macchl, [leproamueckuii
3akoH J[. 1. MeHieneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOpUH XUMHUHU: ATOMHO-MOJICKYJIIpHAs TEOpHUS, TEOPHUSA DIEKTPOIUTHUECCKOM
JUCCOIIMAIINK, a TaKXKe MPEJICTABICHNUS O HAy4YHBIX METOJIaX MO3HAHMS, B TOM UYUCIE
AKCIIEPUMEHTAJILHBIX U TEOPETUUYECKUX METOJIaX MCCIICIOBAaHUSI BELIECTB U WU3YUCHUS
XUMUYECKUX PEaKITUi;

IpEJICTaBICHUE O MEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
(pamuyc aroMma, J3JIEKTPOOTPULIATELHOCTH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST d7eMeHTOB B [lepuoanueckoil cucteme (B MasbIX MEPHOJAX U TIaBHBIX
MOJArPyNNax) ¥ 3JIEKTPOHHOTO CTPOSHUS aTOMa; YMEHHE OOBSICHITH CBSI3b MOJIOKCHUS
aneMeHnTa B llepuonndeckoil CHUCTEME C UYWCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, oOllee YHUCIO 3JIEKTPOHOB),
pacmpesieieHieM JIJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB TEPBBIX TpPEX
MEPUOOB, KaJus U KalbIUsl; KIaCCHPUIMPOBATH XUMHUYECKHIE IEMEHTHI C OTIOPOH Ha
ompeaeneHus: PU3NIECKOro CMbICIIA ITU(GPOBBIX JaHHBIX MEPUOTUIECCKON TAOIHUIIBL;

yMEHUE KIacCU(PUITUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA U
XUMUYECKHUE PEaKIMU C OMOpPOM Ha CXEMBI; OMPENEsaTh BaJE€HTHOCTh M CTENEHBb
OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB, BUJ XUMHUYECKON CBS3U U TUIl KPUCTALTUYECKOMN
CTPYKTYPBI B COEJIMHEHUSX, 3apsi/i UOHA, XapaKTep CPelibl B BOAHBIX PaCTBOPAX BEIIECTB
(KMCTIOT, OCHOBAHUM ), OKUCIIUTENb K BOCCTAHOBUTEID 10 AJITOPUTMY yUE€OHBIX ICHCTBHM;

YyMEHUE XapaKTepU30BaThb C OMOpPOM Ha cxeMy (Qu3WYecKrne W XUMUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOAOPOJ, rpadur, anmas, KpeMHHUH, a30T,
dbocdop, cepa, xji0p, HATPUM, KA, MAarHUM, KaJbLIUHA, ATFOMUHUH, JKEJI€30) U CIIOKHBIX
BEIIECTB, B TOM UYHCJI€ WX BOJHBIX pacTBOPOB (BOJa, aMMHUAK, XJIOPOBOAOPOI,
CEpPOBOJIOPOA, OKCUIBI M TUAPOKCUIbl MeTaiioB I - I[IA rpynn, amomunus, meau (II),
uuHka, xene3a (II u III), okcuast yrnepoaa (II u IV), kpemuus (IV), azora u gocdopa
(T u V), ceper IV u VI), cepHucras, cepHas, a3zoTucras, a3oTHas, (ocdopHas,
yroJIbHAas, KPEMHHUEBAsK KUCIIOTA U UX COJIM); OTMCHIBAThH C OMOPOH HA IJIaH U KITFOUEBhIC
CJIOBa; yMEHHUE MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH
OT UX COCTaBa M CTPOCHHUS IOCIE TMPEABAPUTEIBHOIO aHaiau3a IOJ PYKOBOACTBOM
nejarora, MPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT WX CBOMCTB, BO3MOKHOCTb
MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUI B Pa3IMUHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M UEJIOBEKa U OKPYKAIOIIYIO IPUPOAHYIO CPELLY;
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YMEHHE COCTaBJIATh MO 00pasily, CXeMme, aJroOpuTMy Y4eOHBIX JeHCTBHIA
MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHHUS peakluil (B TOM YUCIIE peakliuii HOHHOTO 0OMEeHa
U OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX pEaKIMil), WIIIOCTPUPYIOIUX XUMHUYECKUE
CBOMCTBA M3YYEHHBIX KJIACCOB/TPYyNIl HEOPraHWYECKUX BEIIECTB, a TaKke
NOATBEPKAAIOIIUX T€HETUYECKYIO B3aUMOCBS3b MEXIY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAacChl
BELIECTB, MACCOBYIO JIOJI0 XHMHUYECKOI'O 3JIEMEHTAa B COCAVMHEHUH, MACCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA M €r0 Maccy, 0ObEM Tra3oB C OMOpPOil Ha
oOurre Gopmynbl; yMEHHE TPOBOAUTH PACUETHI IO YPABHEHUSIM XUMHUYECKUX PEAKIINHA U
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00BEM U MACCy PEAreHTOB WM MPOAYKTOB PEAKIUH C
OMopoil Ha 00pa3el], aNropuT™ y4eOHBIX JEHCTBUN;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOT'O MO3HaHUA (HAOJII0EHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE) NPHU HM3YyYEHHUH BEIIECTB M XMUMHYECKUX SIBICHHUH C
OMOpOM Ha aJIrOpuUTM Y4EeOHBIX ACUCTBUN; yMEeHHE CHOPMYJIMPOBaTh MpOOJIEMYy HU
MPEJIOAKUTH IIyTH €€ PEICHMsI C TOMOIIIbIO IIearora; 3HaHue OCHOB O€30MacHOM paboThI
C XUMHUYECKHMH BEILIECTBAMHU, XUMUUECKON MOCY10H U 1a00paTOPHBIM 000PYAOBAHUEM;

HaJIM4yue MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHHUS CIIENYIOIINX
XUMHUYECKHUX HKCHEPUMEHTOB TOJ PYKOBOJACTBOM YUHUTENsS C OOCYXJIEHHEM IlJIaHa
paboThI MM COCTABJIEHUEM TaOJIHUIIbL:

U3yYEHUE U ONMCaHUe PU3NUECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C PUBNUYECKUMHU U XUMUYECKUMHU SIBJICHUSMU;

OMBITHI, WJUTFOCTPUPYIOLIUE TPU3HAKU NMPOTEKAHUS XUMUYECKUX PEAKLINN;

U3y4YeHHUE CIIOCOOO0B pa3/ieNieHUsl CMECel;

ITOJIyYEHHE KHUCIIOPOJA U U3YUYEHHE €TO CBOMCTB;

MOJIyYEHHE BOJIOPOJIA U U3YUYEHHUE Er0 CBOWCTB;

ITOJIYYEHHE YIIIEKHCIIOTO ra3a U U3y4eHHUe Ero CBOMCTB;

IIOJIyYEHHE aMMHUAKa U U3YYEHUE €0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPEICIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA;

UCCIICJOBAHUE W OIMCAHUE CBOMCTB HEOPraHMYECKUX BELIECTB PA3JIUYHBIX
KJIACCOB;

OpUMEHEHHWE HHAMKATOpOB (JIakMyca, MeTwiopaHxka u (eHondranenna) ais
ONPENEIICHNS XapaKTepa Cpeabl B paCTBOPAX KUCIOT U LIEJI0YEH;

W3YYECHHE B3aUMOJACHCTBHS KHCIOT C METaJUIaMH, OKCHUIAMH METAJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMHU;

MOJTyYEHHE HEPACTBOPUMBIX OCHOBAHMII;

BBITECHEHHUE OJTHOIO METAJIA IPYTUM U3 PACTBOpA COJIH;

UCCIeI0BaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUJIOB ATIOMUHUS U [IMHKA;

pELIEHHE OKCHEPUMEHTANBbHBIX 3a7ady 1o TeMe «OCHOBHBIE  KJIACChI
HEOPTaHUYECKUX COCAUHEHUI;

pEelIEHHE  3KCHEPUMEHTAIBbHBIX 3aJa4 MO0 TeMe  «DJIEKTPOJUTUYECKAS
JTVCCOLIAALINSY,;

peleHne 3KCIEpUMEHTANIbHBIX 3a1ay Mo Teme «BaxkHenmme HeMeTauibl U UX
COCIUHEHUSDY;
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pellieHne SKCIEPUMEHTAIBHBIX 3a7au Mo Teme «BaxHelnme MeTamisl U UX
COCIMHEHUS;

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIIKE MPU3HAKUA MPOTEKAHUS peaKui
MOHHOTO 0OMEHa;

KAueCTBEHHbIC PEAaKIMW Ha MPHUCYTCTBYIOIIME B BOJHBIX PacTBOPaxX HOHBIL:
XJopua-, Opomua-, uoaua-, cynbdar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajblus, aJllOMUHUA, *kene3a (2+) u
xenesa (3+), menu (2+), IUHKAa;

YMEHHE TPEACTaBIATh pe3ydbTaThl JKCIEPUMEHTa B (OpME BBIBOJOB,
J0Ka3aTeNbCTB, TPaUKOB U TaOJIHI] U BBISBISATH SMIIMPHUYECKHE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUIaMHU 0€30MacHOr0 OOpaIleHuUs! C BEUIECTBAMH, MCIOIb3YEeMbIMU
B TIOBCE/IHEBHOM JKM3HHU, a TaK)Ke TIPaBUIIaMH TTOBEJCHUS B LIETISIX COSPEKESHHMSI 310POBbS
U OKpY’Kalolllel MPUPOTHON Cpelibl; TOHMMaHUE Bpeaa (OMacHOCTH) BO3JCUCTBHUS Ha
’KUBBIE OpPraHU3Mbl OIPEACIICHHBIX BEILECTB, a TaKXe CIOCOOOB YMEHBIICHUS U
NPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAHHUE 3HAYEHHUS >KUPOB, OEJIKOB,
YTJIEBOJOB JJIsl OpraHU3Ma YeJI0BEeKa,

BJaJICHHE OCHOBAMHM XHUMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOLIEH yMEHHE
NPaBWIBHO UCIOJb30BaTh HW3YyYEHHbIE BEIIeCTBA U MaTepuaibl (B TOM 4HCIE,
MUHEpAJIbHBIE YAOOPEHHUs, METaIbl M CIUIaBbl, IPOAYKTHI MEPEpadOTKU MPUPOIHBIX
HCTOYHUKOB YTJIEBOJOPOAOB (YIJisl, NMPUPOAHOrO rasa, HeTH) B OBITY, CEIBCKOM
XO3sIICTBE, Ha TPOU3BOJACTBE;, YMEHHE NPUBOAUTH MPUMEPHl MPABUIHHOTO
MCIIOJTb30BaHMs U3YUYCHHBIX BEIIECTB M MAaTEPHUAJIOB,;

YMEHHE YCTaHABJIMBATh CBS3H MEXIY pealbHO HAOII0JaeMBIMU XUMHUYECKHUMHU
SBIICHUSIMA M TPOIIECCaMHU, TMPOUCXOASIIMMU B Makpo- U MHKPOMHUpPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usi BEHIECTB; YMEHHWE WHTETPHUPOBATH XWMUYECKHE 3HAHUS CO
3HAHUSAMHU JPYTUX YIEOHBIX MMPEIMETOB C MMOMOIIBIO MEarora;

npejcTaBieHue O cdepax NpodecCHOHANbHON AESTEbHOCTH, CBA3aHHBIX C
XUMHENW U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMHU HA JOCTUKEHUSIX XUMUYECKOM
HAyKH{; HaJMYUE OMbITa pabOThl C PA3TMUYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMHUHU
(Hay4HO-TIONYJIIpHAsl JIUTEpaTypa, CJIOBapH, CHPABOYHUKH, HHTEPHET-PECYPCHI) C
OTIOPOM Ha aIrOPUTM: YMEHUE OOBEKTHUBHO OLICHUBATh MH(OPMALIMIO O BEIIECTBAX, UX
MPEBPALICHUSIX U MPAKTUYECKOM MPUMEHEHHUH.

TpeOoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOEHUS Y4eOHOTO TpeaMeTa
«Xumus», pacrpeielieHHbIe TI0 rojiaM 00y4YeHus

PesynpTaThl 1mo rogam (OpMyIHpPYIOTCS IO MNPUHIMIYY A00aBIEHUS HOBBIX
pe3yJabTaTOB OT roJa K TONYy, YK€ Ha3BaHHbIE B MPEAbIAYIIMX roAax IMO3HUINH, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPEAHOIO To1a
M0 YMOJIYaHHIO BKIIIOUAIOT PE3YJIbTaThl MPEABIIYIIHX JIET).

9 knacc
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8 KIIACC

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IIOHSITHUH: aToOM, MOJIEKYa,
XUMUYECKUHN AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpOAHAS U
HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCUTENbHAs aTOMHas W MOJIEKyJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBas JOJISI XUMUYECKOTO 3JIEMEHTA
B COCAUMHEHWU, MOJISIpHBIA OOBEM, OKCHUJl, KHUCIOTa, OCHOBAaHHME, COJIb,
*3IIEKTPOOTPUIIATEIIBHOCTH ™, CTETIEHb OKHCJIEHUS, XUMHUYECKast peakuus,
KJIaccu(pukanusa peakiuil: peakiud COEAUMHEHUS, PEaKIUU pPa3NIOKECHUs, PEaKIuu
3aMEIIeHUs], PeaKIui 00OMEeHa, 9K30- U DHJIOTEPMHUUECKUE peakiuu; *TeroBoi sdext
peakumu®; aapo aroma, dJIEKTPOHHBIN CIOM aTroMa, aTOMHAasi OpOUTalb, PaIuyC aToMa,
XUMHUYECKasl CBsI3b, MOJIIPHAS W HEMOJSPHAS KOBAJIECHTHAsI CBSA3b, MOHHAS CBSA3b, MOH,
KaTHOH, aHUOH, PAacTBOP, MaccoBasi JIOJIS BelIecTBa (MPOIEHTHAs KOHIIEHTpAIus) B
pacTBopE;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH (cM. 1. 1) u
MPUMEHATH 3T MOHITUA MPU OMUCAHUU BEIIECTB U UX MPEBPAILCHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJII COCTaBJICHUS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XMMUYECKUX PEaKIUi, 3JIEKTPOHHOTO OajaHca;

OMPENIEIIATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTETICHb
OKHCJICHHS] DJIEMEHTOB B OMHAPHBIX COCJAMHEHHUAX C OMOPOW Ha OMpEeeHUs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIC, TMPUHAMJICKHOCTh BEIIECTB K OMNPEICIEHHOMY KJIaccy
coenmuHeHU 1o ¢GopMmysaM; BHUJ XHUMHYECKOW CBS3U (KOBAJGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCIUHECHUSX;

MMETh TMPEACTABICHUE O CHUCTEME XMMHUYECKHX 3HAHUH, YMETh C IOMOIIBIO
YUYUTEIIA MPUMEHATh CUCTEMY XMMWYECKHMX 3HAHWM, JUI1 YCTAHOBIICHUS B3aMMOCBS3U
MEXy U3y4YE€HHBIM MaTEepHAJIOM U MPHU MOJYICHUH HOBBIX 3HAHUM, a TaKXKe Mpu paboTe
C UCTOYHHUKAMHU XUMHUYeCKOW wuHpopmarmu. OpHEHTHPOBATHCS B TOHATUSAX U
ornepupoBaTh UMU Ha 0A30BOM YPOBHE, TPUMEHSITh TIPU BBITIOJIHEHNU YUCOHBIX 3aJaHUN
M pEUIeHUH PacyeTHBIX 33Jlay C ONMOPOM Ha AJITOPUTM YYEOHBIX NEUCTBUM M3y4YEHHBIC
3aKOHBI M TEOPHUU: 3aKOH cOoXpaHeHus: Mmaccol, [lepuonnueckuii 3axkon /.M. Menneneena,
*3aKOH MOCTOAHCTBAa cOCTaBa®, 3aKOH ABOrajapo; aTOMHO-MOJIEKYJISIDHAs TEOPUS.
CooTtHocUTh 00O3HauYeHUs, KOTOpble HUMeroTcs B Tabnuie «lleproguueckas cucrema
xuMudeckux asemMeHtoB /. 1. MenzaeneeBay € YMCIOBBIMU XApAKTEPUCTUKAMHU

25



CTPOCHHsSI aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsii sijapa, oOIlee Yucio
AJIEKTPOHOB U PACIIPENEIECHUE UX M0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh XUMUYECKUE DJIEMEHTBl; HEOPIaHWYECKUE  BEIIECTBA;
XUMHUYECKHE peakluuu (II0 YHUCIYy U COCTaBy YYacTBYIOIIMX B pPEaKLUU BELIECTB, IO
TEIUIOBOMY 3P EKTy, MO0 U3MEHEHUIO CTENEHU OKUCIIEHUS XUMUYECKUX JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapakTepu3oBaTh (ONMMCHIBATh) OOLIME XUMHUYECKHME CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, IOATBEPKIAs ONMUCAHUE ITPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHHUI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI C ONIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUN B Pa3IMYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEILHOTO O0CYKICHHUS C MEIarorom;

BBIYUCIISATH OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MAacChbl BEIIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTA M0 (POpMyse COEIMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PacTBOPE; MPOBOAMTH PACUETHl 10 YPAaBHEHHIO XMMHUYECKON PEaKIHH C
OIIOPOW Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE OIEPALHA MBICIUTEIBHON JEATEIBHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHUE, OOOOLIECHHE, cHUcTeMaTH3alus, KiIacCU(pHUKaLus, BbISBICHUE
IIPUYMHHO-CJIEACTBEHHBIX CBS3€M — I M3YyYEHHs] CBOWCTB BEIECTB U XWMHUYECKHX
peakiuii; €CTEeCTBEHHO-Hay4YHbIE€ METOJbl II03HAHUS — HAOIIOJCHUE, H3MEpEHHE,
MOJEIIUPOBAHUE, SKCIEPUMEHT *(peajbHbli W MBICIEHHBIA)* TMOJ PYKOBOJICTBOM
Ie1arora,

CJIeI0BaTh NpPAaBWJIAM IOJIb30BAHUS XMMHUYECKOM NOCYJI0M W J1abopaTOpHBIM
000OpyZl0OBaHUEM, a TaKXKe MpaBWjiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSMU T10 BBIITOJIHEHHUIO 1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U
coOMpaHuI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOAA), HPUTOTOBIICHUIO
pPacTBOPOB C ONPEAECITEHHON MAacCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATD U
IIPOBOJIUTHh XUMHUYECKHE SKCIEPUMEHTHI 110 PACHO3HABAHHMIO PACTBOPOB IIEJIOYEH H
KHCJIOT C TIOMOIIBI0O WHIUKATOPOB (JakMmyc, (eHondTanend, METWIOPAHX U Jp.),
MOJITBEPKJIAIOIUX KAaueCTBEHHBIM COCTaB HEOPraHWYECKUX BEIIECTB (KaueCTBEHHBIE
pEeakMK Ha HOHBI) IO/ PyKOBOJCTBOM I1€/1arora.

9 KIIACC

pPacCKpBhIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSATHH: XWMUYECKHH JJIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTh, DJIEKTPOOTPHUIIATEIILHOCTh, CTCTICHh OKHCIICHHS, XMMHUYECKasl pPEaKIius,
XUMUYECKasl CBsA3b, *TErIoBOM 3(PGEeKT peakiuu, MoJb*, MOJSIpHBIH 00BEM, PacTBOP;
AIIEKTPOJIUTHI, HEINEKTPOJIUTHI, SICKTPOIUTHYCCKAS AUCCOIUAINS, PEaKIIM HOHHOTO
oOMeHa, KaTanu3aTop, *XMMHUYECKOE€ paBHOBECHE, OOpaThuMble U HEOOpaTUMble
peaxkiuu*, OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTENIh, BOCCTAHOBUTEITb,
OKHCIICHHE W BOCCTAHOBJIICHHE, aJUIOTPOMNUs, aM(pOTEPHOCTh, XUMHYECKas CBS3b
(KOBaJICHTHAsl, WOHHAS, METAJUIMYECKas), KPUCTAUIMYECKas pemeTKa, *Koppo3us
METAIJIOB, CIUIaBBI, CKOPOCTh XHMHYECKOH pEaKIuu*, TMpeneabHO JOMyCTHMAasl
koHueHTpanus (ITJ1K) BemecTsa;
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WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MHOHATUH (cM. 1. 1) u
IPUMEHSTH 3TH NOHATHUS IPU ONMCAHUU BEUIECTB U UX MPEBPALLICHUII;

WCIIOJIb30BaTh 3HAKKM M CUMBOJBI JUIsl (PUKCALIMKM PE3yJIbTAaTOB HAOJIOICHUA,
coctaBiieHus] GOpMys BEIIECTB UM yPaBHEHUM XUMHMUYECKUX PEaKIMi, 3alUCU JaHHBIX
ycloBuii 3aj1a4. Mcnonbs3oBath 0003HaueHus1, uMmeroniuecs B [lepuoandeckoit cucreme u
Ta0IMIe PACTBOPUMOCTH KHCIIOT, OCHOBAHUM U COJI€H B BOJIE /JIsl BHITIOJIHEHUS 3a/IaHUM.

ONPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa; IPUHAMICKHOCTh BELIECTB K OINPEACIEHHOMY
KJIACCY CO€IMHEHHM C ONIOPOU HA ONPEAEIICHHUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIE; BUJIBI
XUMUYECKON CBsI3M (KOBAJCHTHAs, WOHHAsA, METAJUIMYECKas)) B HEOPraHUYECKHUX
COCAMHEHUSX; 3apsij] HMOHA IO XUMHUYECKOW (opMyre; XapakTep cpelibl B BOIHBIX
pacTBOpax KHUCJIOT H IIEJIOYEH, *TUIl KPUCTAUIMYECKOM PEMETKH KOHKPETHOTO
BelecTBa’™;

packpbiBath  cMbica  [lepuommyeckoro  3akona JI.MI. MengeneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMMAaHHE: *OMHUCHIBATH U XapaKTEPU30BATh* TaOIMYHYIO
dbopmy Ilepuogmueckoil CHUCTEMBbl XUMHUYECKHMX JJIEMEHTOB: pa3auyaTh MOHSITHUS
«rnaBHasg noarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manble u
OOJIBIIINE MEPUOIBI; ¥*COOTHOCUTD * 0003HAYEHUS, KOTOPHIE UMEIOTCSI B TIEPUOINYECKOMN
TabNuIle, C YUCIOBBIMU XapPAKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHUYECKUX DJIEMEHTOB
(coctaB u 3apsj sipa, O0IIee YUCIIO SJIEKTPOHOB M PACTIPEACIICHUE UX IO DJIEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOILIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUN B Mpelesiax MaJlbIX MEPHOJIOB U TJAaBHBIX MOATPYIIl C
YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XMMHUYECKUE JJIEMEHTHI; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKHE peakiuu (M0 YUCIY M COCTaBy YYacTBYIOIIMUX B PEAKIMU BELIECTB, IO
TerioBoMy 3G PeKkTy, M0 UBMEHEHUIO CTENEHEH OKUCICHUS XUMMUYECKUX JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIINE U CHCIU(PUIECKUEe XUMHUYECKUE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIAsd OMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U
VOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM C OTIOPOU HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS JJIEKTPOJUTHUUECKON TUCCOLMALMM KHCIOT, IIEI04Yer U
COJICH; TIOJIHBIE M COKpAIIEHHBIC YpaBHEHHUS PEaKIMii MOHHOTO OOMEHa; YpaBHCHMSI
peakiuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXK]y BEIIECTBAMU
Pa3IMYHBIX KJIACCOB,;

pacKpbIBaTh CYIIHOCTb OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHMS JIEKTPOHHOTO OanaHca ITUX PeaKInid;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOXXHOCTH TIPOTEKAHMSI XUMHUYECKHX TMPEBpallleHUuN IMocae MpeaBapUuTeIbHOIO
00CYXJIeHHUsI C TIEAarorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJIO XMMHYECKOTO 3JieMEHTa 1Mo (OpMyJie COSTUHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOJAUTH PACUEThl MO YPABHEHUIO XUMHUUYECKOW pEaKIUU C
OIIOPOM Ha aJrOpUTM;

cle/oBaTh MpaBUJaM TOJIb30BAHHUS XUMHYECKOM MOCYJIOH W J1a0OpaTOpPHBIM
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o0opyZIOoBaHUEM, a TaKXKe MpaBWIaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIIUSIMU IO BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUUECKUX OIBITOB MO MOJTYYEHHIO U
COOMpaHMIO ra3000pa3HbBIX BEIIESCTB (AMMHUaKa U YIIIEKUCIIOro Tra3a);

MPOBOJUTH pPEaKlUU, MOATBEP)KIAIOIME KayeCTBEHHBIM COCTAaB Pa3IMYHBIX
BEILIECTB: pPAaclO3HAaBaTh ONBITHBIM NYTEM XJIOPUA- OpPOMHI-, HOIUI-, KapOoHAaT-,
docdar-, cunukar-, cyiabhar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS U HOHBI U3YYEHHBIX
METaJJIOB, TPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAllMA MBICTUTEIBPHOW NEATCIHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHUE, 0000IIIEHNE, CUCTEMATHU3AIIHIO, BBISIBJICHUE TIPUYUHHO-CIICICTBEHHBIX
CBSI3€H — JUISI N3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIIHIA; ECTECTBCHHO-HAYIHBIC
METOIbI TTO3HAHUS — HAOJTI0IeHUE, N3MEPEHHE, MOJICIIUPOBAHKE, SKCTIEPUMEHT (peaTbHBIN
1 MBICJICHHBIN).
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TEMATUYECKOE IINTAHUPOBAHUE

Temarnyeckoe IIAaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJMMBIX Ha OCBOCHHE KaXKJI0M TEMbI Y4E€OHOIO MpeaMeTa « XUMUSD)
denepanbHOM aTanTUPOBAHHONW OCHOBHOW 0Opa30BaTebHOM MPOTPaMMBI OCHOBHOTO OOIETO 0Opa30BaHMs OOYYAIOIIMXCS C
3aJIepKKOM MICUXUUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIMM pasnenoM dDeaepanbHOil padoYeil mporpamMmmsl
y4eOHOTO0 npeaMeTa « XuMUs» 0CHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl 0CHOBHOTO 00111ero oopazoBanusi. [Ipu stom Opranuzanus
BIIpaBE camMa BHOCHUTb H3MEHEHHS B COJAEpKAHUE W paclpelneieHue ydeOHOro Marepuaia Mo rojaM OOydYeHHs, B
MOCJIEI0BAaTENIbHOCTh M3YYEHHUS] TEM M KOJIMYECTBO YAaCOB Ha OCBOEHHUE KaXKIOW TEMbI, ONPENESIEHUE OPraHU3aluOHHBIX (HOpM
oOyueHus U T.. OOOCHOBAHHOCTH JTaHHBIX HM3MEHEHUM OMNpeeNsieTcss BbIOpaHHBIM 0Opa3zoBaTeslbHOW opraHu3anueii YMK,
VMHAVBUAYAIbHBIMU TICUXO(PU3NYECKUMU OCOOEHHOCTAMM KOHKpeTHbIX oOywatomuxcsi ¢ 3IIP, crerneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, pEKOMEHIAMSIMU 10 0TOOpY M aJanTaluy yueOHOro MaTepuasa o XUMUH, NpeAcTaBIeHHbIMU B [loscHUTENbHOMN
3aITHACKE.

[Tpennaraem 2 BapuaHTa MPUMEPHOIO TEMATUYECKOTO IJIaHUpOBaHUS uid oOyvaromuiica ¢ 3IIP: mepBelii npeamnonaraet
OCBOEHUE NPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOM — B OTIEJIBHOM KJIACCE.

- BADUAHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeEMS

8 KUIIACC
(2 4 B Henemo, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
I[IpumepHBbIe TeMbl, OcHoOBHOe cofiepKaHne OcHoBHBIE BU/IbI 1eATeJIbHOCTH
pacKkpbIBalolIe JaAHHBIH o0yJaroumxcst

paszes nporpamMmel,
U KOJIUYECTBO YaCOB,
OTBOMMOE HA MX H3yueHHe

Paznen 1.IlepBoHayaiibHbie Xumuueckue nousitusi(20 1)
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Tema 1. XuMusaA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKOM JesTeJIbHOCTH
YyeJ/ioBeKa

(54)

[IpeaMeT xuMUM.* PoJib XMMUM B )KU3HU YeJIOBeKA. XUMHUS B
cucTeMe Hayk. MeTo/ibl TO3HAHUSA B XUMUM.*

Tesna u BemecTBa. PU3nveCKUe CBOMCTBA BEILECTB. ArperaTHoe
cocTostHUe BellecTB. YucThle BellecTBa U cMecH. Coco6bl
pasfeseHus cMeceil. PusnvyecKkre U XMMHYeCKHe sIBJIEHHUS.
[Ipu3Haku U yca0BHsA NPOTEKaHUs XUMUYECKUX peaKui.
3HAKOMCTBO C IPaBU/IaMH 6€30MaCHOCTH U TPUEMaMH PaboThl B
XUMHYeCKOH J1abopaTOpHH.

JleMOHCTpanumu

1. JlabopaTopHoOe 060pyA0BaHUe.

2. PazsinyHble BUABI XUMUYECKOH TOCYAbI.

3. 06pasubl BellecTB.

4. Cnoco6bl pa3zaesnenus cMecel (GuUIbTpOBaHUeE, BbINAPUBAHUE,
JUCTUILISALMSA, XpoMaTorpadus).

JlabopaTopHble U IpaKTHYeCKHEe PaGoThl

Jla6opamopHblie onbimbi:

Onucanue GpU3NIECKUX CBONCTB BEILECTB.

PaszneneHue cMecH C IOMOIIbIO MarHMUTa.

IIpakmuueckue pabomul:

Ne 1. JlabopaTopHOe 060pyf0BaHNEe U IPUeMbl PA6OTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XUMHUYECKOH J1abopaTOPUH.
Ne 2. OumncTKa 3arpA3HEHHOW NOBapeHHOMN Conun
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PackpbIBaThb CMbIC/ U3y4YaEMBIX MOHSATHH C IOMOIIBIO NTejarora.

PackpbIBaThb poJib XMMUHU B IPUPOJE U MU3HHU Y€JI0BEKA, €€ CBSA3b C APYTUMH
HayKaMH.

PassinyaTh YyuCTbIE BellleCTBa U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PassnyaTh pusnyeckre U XMMUYECKHe IBJIEHUS C OIIOPOH Ha onpeJiesIeHHs.

OnpefiessTh NPU3HAKU XUMUYECKUX PeaKIMH U YCI0BUA UX NPOTEKaHH.

CrneoBaTh NpaBUJ/IaM M0J1b30BAHUSA XMMUYECKOH NOCY0H U 1a60paTOPHBIM
o060py/i0BaHUEM, A TAKXKe IPaBUJIaM 06pallleHUs C XUMUYECKHUMH Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKLUSMH 110 BBIIIOJHEHHIO MPAKTUYECKUX PabOT Mo,
KOHTpOJIEM Ilefjarora.

[l1aHMpOBaTh U NPOBOAUTb XUMHUYECKUH 3KCIIEPUMEHT 10 U3yYEHUIO U
onucaHuI0 GU3NYECKHUX CBOMCTB BelleCTB, CIOCOO0B pa3/iesieHus: cMeceit
BeLeCTB [0J] PyKOBOACTBOM Ileiarora ¢ o6CyxJieHueM IJIaHa paboThl.

Hcnonb3o0BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOM J1eTeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHaslbl, pecypchl MHTepHeTa oz
PYKOBOACTBOM Ilefiarora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPO Ha
rHopMalHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN NOHATUNHBIHN annapat Kypca XUMUH



Tema 2. BemecTBa
U XUMUYEeCKHe peaKIum
(154)

AToMbI ¥ MoJIeKyJIbl. XUMHUY€eCKHE 3JIEMEeHThI. 3HaKH (CUMBOJIbI)
XUMHYEeCKHUX 3J1eMeHTOB. [IpocThle U CJI0XKHbIEe BelllecTBa.
ATOMHO-MOJIEKYJIIDHOE YYEHHUe.

Xumuueckas ¢popMyia. BareHTHOCTb aTOMOB XMMHUY€ECKHX
3/1eMeHTOB. *3aK0H NOCTOSHCTBA COCTABa BellecTB.*
OTHOocuTe/IbHAsA aTOMHas Macca. OTHOCHTe/IbHAsA MOJIeKyIsipHas
Macca. MaccoBas fj0J11 XMMU4Y€CKOT0 3J1eMeHTa B COeJUHEHHUH.
dusnyeckre U XMMUYeCKHe BJIeHU. XMMUYecKas peaKiusl.
[Ipu3Haku ¥ yca0BHsA NPOTEKaHUsI XUMUYECKUX peaKui.
XUMHUYeCcKHe ypaBHeHHS.

Tunbl XUMUYECKUX peaKLUi (coelMHEHMS, Pa3/IOKeHus,
3aMelleHus1, 06MeHa).

3aKOH COXpaHeHHsI MacChl BellleCTB.

*M. B. JIoMOHOCOB — y4EHBIH-3HIIUKJIONENUCT.*

JleMoHCcTpanuu

dusnyeckue sBJIeHUs (pacTHpaHUe caxapa B CTYyIKe, KUIIEHHE U
KOH/JIEHCALUA BOABI U T. [1.).

XuMHUYeCKHe siBJIeHUs (TOpeHHe CBeUH, pasJjiodKeHHe caxapa,
B3aUMO/JIEWCTBHE CEPHON KUCJIOTHI C XJIOPUIOM GapHs,
passioxxeHue rugpokcuaa meau(ll), B3aumogeiicTeue xesesa ¢
cepoii, B3auMoJ el cTBUe xkeJje3a ¢ pacTBopoM costu Megu(11)).
OnBbIT, HIIIOCTPUPYIOILMHI 3aKOH COXpaHEHHUS] MACChI.

JlaGopaTopHble H NPaKTHYECKHEe PA0OTHI

JlaGopaTopHbI€ OMbBITHI:

[Ipumepsl U3HYECKUX ABJIEHUH (T/1aBJIeHHEe BOCKa, TassHUE
JIbAA).

[IpuMephl XMMHUYECKUX ABJEHUH (TPOKaJIMBaHUeE MeJHON
MPOBOJIOKH, B3aUMO/I€MICTBHE MeJjIa C KUCJIOTOM).

Mopesin aTOMOB U MOJIEKY T

MpakTuueckaa pabota Ne3 MpusHaKkuM NPOTEKAHUA XMMUYECKUX
peakumi

BbluncneHusn

— OTHOCUTEJbHOH MOJ'IeKyJIHpHOﬁ MaccChI BeleCTB;

— MaccoBou A0JIM XUMHUY€CKOrI'o 3JIEMeHTa I10 (bOpMyJ'Ie
COeIMHEHHUA.

[IpuMeHATDb ecTeCTBEHHO-HAayYHble MeTO/ibl I03HAHHUS (B TOM 4YHCIIe
HabJrojleHre, MOJleJINPOBaHMe, 3KCIIePUMEHT) U OCHOBHbIE ONlepaLiuU
MBICJIUTE/ILHOU J1eITE/IbHOCTH (CpaBHEHUE, KIaccupUKaLUs) A1 U3yYeHUs
BellleCTB U XMMHYeCKUX peaKL[Mi C OTOPOM Ha aJITOPUTM HJIU CXEMY.

PackpbIBaTh CMBIC/ M3y4aeMbIX NOHATHI U 3aKOHOB Y IPUMEHSATD 3TH NMOHATHUSA
MpHU ONMCAaHUHU CBOMCTB BellleCTB U UX NpeBpalleHUul C OMOPOH Ha IJIaH U
KJII04eBble CI0Ba.

PassnyaTh du3nyeckre U XUMUYECKHE ABJIE€HUS, 06bACHATD UX CYLHOCTb C TOUKH
3peHMs aTOMHO-MOJIEKYJIAPHOTO Y4eHHs C ONIOPOH Ha oNpeJie/IeHUsI U CXeMBbl.

OnpezenaTh NPpU3HAKU XUMHUYECKHUX PeaKI UK, YCIOBUSA UX NPOTEKaHUS.

O6BbACHATD CYLIHOCTb QU3UYECKUX U XUMHUYECKUX SIBJIEHUH C TOUYKH 3PEHUS
aTOMHO-MOJIEKYJ/IIPHOTO y4eHHU C UCI0/1b30BaHUEM BU3YaJbHOMN ONOPBIL.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLUH (110 YHCIY U COCTaBY pearupyrouiux 1
06pa3yroLIUXCs BEIIeCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATb GOPMYyJibl GMHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpeJe/sATh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha aJIFOPUTM y4eOHbIX
IEeUCTBUH.

PaccTtaBiaATh K03$dHUILMEHThI B ypaBHEHHUAX XMMUYECKUX PEaKLUH ¢ onopoi Ha
aJITOPUTM y4eOHBIX JeHCTBUH.

CrnezfoBaTh NMpaBU/IaM N0J1b30BAHUS XUMHUECKOH NOCYZ0H U 1a60paTOPHbIM
060py/J0BaHKEM, A TAKXKE NMPABUJIAM 00palleHHUs C Bel[eCTBAaMH B COOTBETCTBUH
C MHCTPYKIMSMH 10 BBIIIOJHEHHUIO JJAG0OPAaTOPHBIX XUMHUUECKHX OIBITOB MOZ,
KOHTpOJIEM IleJjarora.

HWcnosib30BaTh NpHU BLIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoliecce
HMCCJIeI0BATE/NbCKON AesITeIbHOCTU
HAy4YHO-TONYJ/ISIPHYIO JIMTEPATYPy XMMHUYECKOT0 COZeP>KaHusl, ClIpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa noJ pyKoBOACTBOM Ilejiarora.

BoIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
nHdopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
KCII0/Ib30BaTh U3y4eHHbIN NOHATUIHBIN alllapaT Kypca XUMUHU

Pa3sgeu 2. BaxxHeline npejcTraBuTe/ M HeopraHuyeckux Bemects (30 4)
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Tema 3. Bozayx. Kuciopoa.
MMousiTue 06 okcHaAX

(54)

Bosayx — cmech ra3os. CocTaB Bo3jyxa.
Kucnopos — ajleMeHT U IPOCTOe Bellje-
cTBO. 030H — *aJlIOTpoNHas MoAuHUKaLus Kucaopoga.*

HaXO}K,ELeHI/Ie Kucjaopoza B ripupone, cl)nsmecrme U XUMHU4YECKUe

CBOHCTBA (peakL U OKHC/IeHHUs], TOpeHue). YCJI0BHUs
BO3HUKHOBEHHs ¥ IPeKpalleHus ropeHus. [lonsitue

06 OKCH/aX.

*Croco6bl MOJTyYeHUs1 KUCJI0pO/a B TaG0pPaTOPUU U
npoMblnieHHOCTH.* [IpuMeHeHMe Kucaopoga. Kpyrosopor
KHCJIOpOJia B IPUPOJE.

*TenyioBo# 3 eKT XUMHUYECKOH peaKIuy, HOHSITHE O
TEPMOXUMHYECKOM YpaBHEHHH, 9K30*- 1 SJHJOTEePMUYECKUX
peaxIusX.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHue BO3/yXa,
Croco6bl ero NpeoTBpalleHus. YcuieHre TapHUKOBOTO
addexTa, pa3pylieHrue 030HOBOTO CJI0s.*

JleMoHCcTpanuu

B3aumozerictBue pocdopa, cepbl U Kese3a C KUCJI0POA0M
(BO3MOKHO MCIOJIb30BaHKE BUJE0O0MBITOB).
OnpejesieHue cofiepKaHus KUCJI0PO/ia B BO3/YXe.
OHblTbl, AEMOHCTPpHpPYHOIIHE YC/IOBUA BOSBHUKHOBEHHUA U
HpeKpalleHusl TOPEHUs.

JlaGopaTopHble U MPaKTHYeCKHe PadoThl
JlaGopaTOPHBIH OIIBIT:

O3HakoMJIeHHE € 06pa3naMy OKCH/OB.
[IpakTHyeckas pabora:

Ne 4. [lonyyeHre KUCI0PO/ia, U3yUYEHUE €eT0 CBOMCTB.

BbluncneHus
— MOJIEKYJIIPHOM MaccChl KUCJI0PO/ia M 030HA HA OCHOBAaHUU
aTOMHOM MacChl XUMHUYECKOT0 3JIEMEHTA
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PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUHN U NPUMEHATb 3TH NOHATUSA NIPU
OTMCAaHUU CBONCTB BelLlleCTB U MX NpeBpallleHUH ¢ CI0JIb30BaHUEeM OMOPHBIX
CJIOB U KJIMIIE.

XapakTepu30BaTh (OMUCBIBATh)C ONOPOLU HA NIAH, CXEMY, KPAMKYIO 3aNuchb
COCTaB BO3/lyxa, pu3NYeCKHe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
ero IoJiy4yeHus, IprMeHeHHe U 3HaueHue B IPUPOJie U XKU3HU YeJIoBeKa.

CpasHusambs peakyuu 20peHus U Med.1eHH020 OKUC/AeHUs C TPeiBapUTeIbHbIM
obcyx/ieHueM apaMeTpOB CPaBHEHMUs.

Cob6upaTh NpuGOPHI AJIs MOJyYeHUs KUCJI0poia (BbITeCHEHHEM BOJIbI U
BO3/yxa).

PacnosHaBaTb ONBITHBIM IYTEM KUCJIOPOJ, 10/ KOHTPOJIEM Ilefarora.

HWcnosib30BaTh XMMHUYECKYI0 CHMBOJIMKY /AJ1s1 COCTaBJIEHHs GOPMYJT BEIL|eCTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMAYECKHUX PeaKIUH ¢ yyacTHeM KUCJI0pOoAa.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO6JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CrenoBaTh npaBu/aM 6e30MacHOM paboThl B 1a60paTOPUU NPH UCIIOJIb30BAaHUU
XMMHYECKOH NoCy1bl M 060PYy10BaHUs 110/, KOHTPOJIEM [1e[jarora, a Takxe
IpaBUJIaM 00pallleHHs] C TOPIOYMMHU BeIeCTBAMH B GBITY.

[l1aHMpOBATh U OCYLIECTB/IATh Ha MPAaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
NPOBOAUTD HAGIIOI€HNUS, e/1aTh BBIBO/BI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA MO/
PYKOBOACTBOM Iejarora.

YyacTBOBaTh B COBMECTHOH paboTe B rpymie.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
HCCJIel0BaTeIbCKOM e TeJIbHOCTH HayYHO-MONYJIIPHYIO JJUTepaTypy
XMMHUYECKOT0 COJilep>KaHUs, ClIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa noj,
PYKOBOACTBOM Iejarora.

BbicTparBaTh pa3BépHyThle MUCbMEHHBIE U YCTHbIE OTBETHI C ONOPOH Ha
“HbOpMAIHMIO U3 yYeOHUKA U CIPAaBOYHBIX MaTepHaJIOB C OTIOPOH Ha IJIaH,
rPaMOTHO MCI0JIb30BaTh U3y4eHHbIN NOHATUIHBIN annapaT Kypca XUMUHU



Tema 4. Bogopoga.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KoinyecTBeHHBIE
OTHOIIIEHUSA B XUMHH
(44)

Bopopoa — aseMeHT U npocToe BellecTBo. HaxoxieHue B
npupoje, prusnyecKre U XMMUY€eCKHe CBOMCTBA (Ha MpuMepe
B3aUMOJENUCTBHUS C HEMeTa/lJIaMH U OKCH/IaMHU METAJIJIOB),
npuUMeHeHHe, *croco6bl oMydyeHus.*

[ToHATHE O KUCJIOTAX U COMAX.

JdemMoHcTpauun

[lonydyeHnue, cobupaHue U paclio3HaBaHUe BOZOPOAA.
['openue Bojopoaa.

B3aumopericTBue Bogopoaa ¢ okcugom meau(Il).

JlabopaTopHble M NPaKTHYEeCKHe PA00ThI
JlabopaTOpPHBIH OMBIT:

B3anMopelcTBHe KMCJIOT C MeTa/lJIaMH.
[IpakTHYeckas paboTa:

Ne 5. [loniyyeHHe BOL0pOJia, U3yUyeHHe ero CBONCTB.

Bbluncnenus
— MOJIEKYJIIPHOM MacChl BellleCTBa Ha OCHOBaHUH aTOMHOM
MacChl XMMHU4YEeCKHX 3JIEMEHTOB

KosinuecTBo BewectBa. MoJib. MosisipHas Macca. 3aKoH
Aorazpo. MosisspHbIH 06'bEM ra3oB. Pac4éThl Mo XUMHUYECKUM
ypaBHEHUSIM.

JleMoHCcTpanusa
06pa31bl BELIECTB KOJUYECTBOM 1 MOJIb.

BbluncneHusn

— 00'b€Ma, KOJINYECTBA BellleCTBA I'a3a 110 ero U3BECTHOMY
KOJIMYECTBY BellleCTBA WU 00BEMY;

— 06'bEMOB ra30B [0 YpPaBHEHUIO peaKI[M1 HAa OCHOBE 3aKOHA
06'bEMHBIX OTHOIIIEHUH I'a30B
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PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUHN U NPUMEHATb 3TH NOHATUSA NIPU
OINMCAaHUU CBOMCTB BEILeCTB U UX MpeBpalleHUH.

XapakTepu30BaTh (OMUCHIBATh) GU3NYECKHE U XUMUYECKHE CBOMCTBA BOAOPO/a,
Croco6bl ero NnoJiyyeHus, NpUMeHeHH e C ONIOPOH Ha IJIaH, KPaTKYIo 3aIUCh,
cxemy.

Co6upaTb NpubOp A NOJTyYeHUs BOJOPOAA C UCI0JIb30BaHUEM BU3yalbHON
OTIOpBI

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJI1 COCTaB/IeHUs GOpPMY.JI BELECTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMHUYECKHX PeaKLMi ¢ y4acTHeM BOA0POJaA C
OTIOpOH Ha aITOPUTM.

CrnenoBaThb npaBusiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPHU UCTIO0/Ib30BAHUU
XMMHYeCKOH MoCy/ibl M 060pyJOBaHUSA MO/ KOHTPOJIEM Ie/iarora., a Takxe
npaBuJaM 06palieHus C FOPIOYMMH BelleCTBaMU B ObITY

[lnaHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKE XUMUUECKHe SKCITepUMEHTBI,
NPOBOJUTH HAGJII0/IEHUS, [1e/1aTh BBIBOJbI 10 pe3yJ/IbTaTaM 3KCIIepUMEHTA MO/
PYKOBOZCTBOM IleZjarora ¢ 06Cy>KIeHHeM IJIaHa paboThl, C UCTOIb30BAHUEM
KJIMLIe.

Y4yacTBOBaTh B COBMeCTHOH paboTe B rpyImie.

[l1aHMpPOBATh U OCYLIECTBAATH HA MPAKTHKE XUMHYECKHEe 3KCITepUMEHTBI,
MIPOBOAUTH HAGJII0A€HHUS, ZIeIaTh BbIBOJbI 110 pe3y/IbTaTaM 3KCIIEpUMEHTa.

YyacTBOBaTb B COBMECTHOH paboTe B rpymnme

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHUHN U IPUMEHSATh 3TH OHATHUS, a TaKXKe
M3y4YeHHble 3aKOHbI ¥ TEOPUHU JJIs1 pellleHHsI pacuéTHBIX 3a/,a4 C TOMOILbIO
nejarora.

BbIYMCIATH MOJIIPHYIO MaccCy BellecTB; KOJIMYeCTBO BelleCcTBa, 00'bEM rasa,
Maccy BellleCcTBa € OTOpoi Ha o6pasel;, Ha GopMyJIb;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaKIuii C OIOpoM Ha
o6pasel], aJITOPUTM YIeOHBIX IeCTBUH: KOJIMYeCTBa, 06'bEMa, MacChl BelleCTBA
10 U3BECTHOMY KOJIM4YECTBY, 06'bEMY, Macce peareHTOB HJIH TPOAYKTOB
peakIuu.

BoicTpanBaTh pa3BEépHyThIE MHCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
¢dopmaruio U3 yuebHMKa U CIPaBOYHbIX MaTepHaJIOB, FPAMOTHO UCII0JIb30BaTh
M3y4YeHHbIH NOHATUMHBIN aNnapaT Kypca XMMHH C IOMOILbIO [TeJjarora.



Tema 6. Boga. PactBopsbl.
IlonATHE 06 OCHOBAHMAX

(54)

BoJa, ee cocTas, cTpoeHUe, MoJIeKyJ1bl. DU3NUeCcKHe CBOKUCTBA
BO/Ibl. *AHA/IU3 U CUHTE3 — METO/bI U3yUYeHHUs COCTaBa BOABL*
XUMHUYECKHE CBOMCTBA BOJbI

(passioxkeHMe, peaKIuy C HATPHUEM, OKCH/IOM KaJIbLIMs, OKCUJIOM
cepnl V.

CocraB ocHoBaHUH. [loHATHE 06 UHAMKATOPAX.

*Bopa kak pactBopuTesib.* PacTBopbl *PacTBopuMoOCTb
BelecTB B Boje.*

*HacplLleHHbIe ¥ HeHAChIIeHHble pacTBOpPHL * MaccoBast 0151
BellleCTBa B pacTBOpe.

*PoJib paCTBOPOB B IPUPO/iE U B )KU3HU YesioBeKa. KpyrosopoT
BO/IbI B IpUpo/e.* 3arpsisHeHMe NPUPOAHBIX Bog,. OXpaHa

Y OYHCTKA NPUPOJHBIX BOJ,.

JleMoHCcTpanuu

JJIEKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aUMOJEUCTBHE BOJIbI C
MeTtasiamu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BH/leOMaTepHaIOB).

PacTBopeHUe BellecTB € pa3/IMYHON PAaCTBOPUMOCTBIO.
HccnesoBaHue pacTBOPOB KUCJIOT U Lies1049el ¢ HOMOIIbI0
WH/JMKaTOpPOB.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBsieHHe pacTBOPOB C Ollpe/ie/IEHHON MacCOBON
Jl0J1eH pacTBOPEHHOTO BellleCTBa.

BblunucneHusn
— C UCITOJIb30BaHHUEM IOHATHUA «MacCCOBad A0Jid BelleCTBa B
pacTtBOope»
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PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUHN U NPUMEHATb 3TH NOHATUSA NIPU
ONMCAaHUU CBOMCTB BelLlleCTB U UX NpeBpallleHUH ¢ TOMOlIbIo NeJarora.

XapakTepu3oBaTh $u3nUeCcKre U XUMHUYeCKHe CBOMCTBA BOADL, €€ poJb Kak
pacTBOpHUTeJIA B IPUPO/HBIX IPOLECCaX C ONOPOM Ha IJIaH U CXeMy.

CocTaB/IAATh ypaBHEHHUS XMMHUUECKUX PeaKL Ui C y4acTHeM BOZbl C OIOPOH Ha
cxemy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
NPUPOAHBIX BOJ, CIIOCOOBI OUHUCTKU BOJbI OT IPUMeceH, Mephbl 110 OXpaHe B/,
OT 3arpsI3HeHUs NocJje NpeABapUTeNbHOTO CTPYKTYPUPOBAHUSA MaTepHaa.

[In1aHMpOBATE M OCYLIECTB/IATh Ha NPAaKTHKe XUMHUYeCKHe IKCIIepUMEeHTHI,
NPOBOAUTD HAGJIIOIeHHUS, [ie1aTh Bbl-

BOJbI 10 pe3y/ibTaTaM 3KCIepUMeHTa 110/, KOHTPOJIeM NeAarora, ¢
WCI0JIb30BaHUEM KJIUIIIE.

CnenoBaThb npaBuiaM 6e30IacHOM paboThl B IJaGOPATOPUH IIPU UCIIO0/Ib30BAHUU
XMMHYeCKOH Mocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM IleAarora.

[IpoBOAHUTD BLIYUCIEHUS C IPUMEHEHUEM IIOHATUA «MaccoBad [j0J14 BelleCTBa B
pacTBope» ¢ onopoi Ha GopMyJIbL.

HWcnosib30BaTh U BHINOJHEHUH YYeOHBIX 3a/JaHUH U B Ipolecce
HcC/el0BaTeIbCKOH JlesTeIbHOCTH HAyYHO-MONYJISPHYIO IUTEepaTypy
XMMHUYECKOI0 COZlep>KaHHUA, CIpaBOYHbIe MaTepHraslbl, pecypchl MHTEepHeTa
10/, pyKOBOZ,CTBOM Ilefiarora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaoOB, TPAMOTHO
HCII0/1b30BaTh U3y4EeHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH IoCJIe
NpeiBApUTEJIbHOTO CTPYKTYPUPOBAHUSA MaTepHua/a



Tema 7. OCHOBHBbIE KJIaCChI
HeOopraHu4ecKux
coeIUHEHU

(114)

Kinaccudukanus HeopraHM4eCKUX COeJMHEHUN.

Okcuzpl: cocTas, kKaaccudukanus (0OCHOBHbIE, KHUCJIOTHBIE,
*aMmdoTepHbIe, Hecosie06pasyolle Ha MpUMepe OKCcH/ia
yriepoga Il u okenpaa asora Il, HomeHkaTypa. [lonyyenue*
OKCH/IOB (B3aMmogencTame ¢ BOAO0M, KUCIOTamu, LLesodamu).
OcHOBaHUSA: cOCTaB, KJaccudukanys (11eg0494 U
HEpacTBOPUMble OCHOBAHMS), HOMEHKJ/IATypa.

KucioTsl: cocTaB, kjiaccudukanys, HOMEHK/JIATypa, ru3nyecKre
Y XMMUY€eCcKHe CBOMCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCHJAMU COJISIMU Ha IPUMepe COJISTHOW U CEPHOU KUCJIOT),
*croco6bl moy4eHus.* PsiJi ak THBHOCTH METAJIJIOB.

Couv (cpefiHMe): HOMEHKJIATYPa, *CoCO6bI MONyYeHUs*,
B3auMo/ieficTBUe coJiell ¢ MeTa/lIaM1, KUC/I0TaMy, Liejo4aMu U
COJISIMHU.

['eHeTHYecKas CBA3b MeX/Y KJacCaMHU HEOPraHUYeCKUX
coepnHeHUH. ['eHeTH4Yeckue psapl. [loHATHE 06 aMbOTepPHBIX
TUAPOKCHU/AAX Ha IpUMepe [IMHKA U aJIIOMUHUSA. XUMHUYeCcKHe
CBOMCTBA - B3aUMO/IeHiCTBHE C KMCJIO0TAMH U LieJI04aMHu.
PazjioxkeHue npu HarpeBaHUMU.

JdeMoHcTpauumn

O6pa3ubl HEOPraHWYeCKUX BEIeCTB PAa3/IMYHbIX KJIaCCOB.
BsanMogelicTBHe pacTBOpa CepHOM KMCJIOTHI C OKCHUJIOM
menu(ID).

Peaknus HeHTpann3aLuu.

BbITecHeHHe 0iHOTO MeTaJlJa APYTUM U3 pacTBOpa COJIH.

JlaGopaTopHble H MPaKTHYECKHE PadOTHI

JlabopaTOpHbIe ONbIThI:

B3anMopelicTBHe KMCJIOT C MeTa/lJIaMH.

[ToslydeHre HepaCTBOPUMBIX OCHOBAHHMI.

B3anMopelicTBYe HepacCTBOPHUMBIX OCHOBAaHUM C KUCJIOTaMHU.
Paznoxenue rugpokcuaa Menu(1l) npu HarpeBaHUH.
[IpakTHyeckas paboTa:

Ne 7. PemieHue akciepUMeHTa/IbHBIX 33/ja4 110 TeMe «OCHOBHbIE
KJIacCbl HEOPTAaHUYECKUX COeJMHEHUI».

BbluncneHus
— 10 YpaBHEHHUAM XUMHWYECKUX peaKL[I/II‘/‘I

OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTAaHNUECKUX COSANHEHHH 110 MIa0I0Hy.
CocraBieHHe CXeM CTPOCHHUS OCHOBHBIX KJIACCOB HEOPTaHWIECKHUX COSIUHEHHUI Ha
OCHOBE OIIPE/ICIICHNSI.

Cocrasienne HpopMysT OCHOBHBIX KJIACCOB HEOPTaHUIECKUX COSTMHEHUI U Ha3bIBaHHE
UX 110 MEXTYHApOAHOH U TPUBHAIBHON HOMEHKIIATYPE C UCIONb30BaHUEM
olpezeNneHus U TabNuIlbl PACTBOPUMOCTH.

KnaccuduuupoBanue n3ydaeMbIX BEIIECTB [0 COCTABY U c80Licmeam ¢ ONOPoil Ha
OTIPE/IENIeHNUs], CXEMBI M TaOJMIy paCTBOPUMOCTH.

CocraBieHre TaOIUIIBI TEHETHYECKUX PSJIOB M CXeMBI «[ eHeTndecKast B3anMoCBsI3b
OCHOBHBIX KJIACCOB HEOPTaHWIECKHUX COSIMHEHMIN I10]] PYKOBOICTBOM IIearora.
[Iporuo3upoBaHue CBOUCTB BEIIECTB HA OCHOBE OOINX XMMHUYECKUX CBOWCTB
N3yYEHHBIX KJIaCCOB, TPYIII BEIIECTB, K KOTOPEIM OHH OTHOCSITCS C HCIIOJIb30BaHUEM
cxeMsl «['eHeTHYIecKas B3aHMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKHUX
COeIMHEHHUIN» 10J] PyKOBOACTBOM Iearora.

CocraBieHre MOJIEKYSIPHBIX yPAaBHEHUH PEaKIui, HITIOCTPUPYIOIIIX XUMHIECKHIE
CBOICTBa U3YYEHHBIX KIIACCOB U CNOCOObI NOJIYUeHs BEIIECTB U3yIEHHBIX KIIaCCOB,
TPYIII, a TAKKe MOATBEPIKAAIOIINX ICHETHUECKYIO B3aHMOCBSI3b MEXKLy HUMH, C
0Iopoii Ha BepOabHYIO CXEMY B Ka4eCTBE 3pHTEIILHON OIOPHI.

CocTaBiieHHe MOJIEKYJIIPHBIX YPaBHEHHH pEaKIHi 110 CXeMaM C IIPeABapUTEILHBIM
00CYXICHHEM BBIOOpa PEarupyIOIUX BEIIECTB.

Brruncnenue mo ypaBHEHHSIM XUMHUECKHX PEaKLIUil KOIUIeCTBa, 00bEMA, MacChl
BEI[ECTBA II0 KOJIMYECTBY, 00BEMY, MacCe PeareHTOB HiIX IPOAYKTOB PEAKIUH I10
AJTOPUTMY.

[TnarupoBaHye U OCYIIECTBIECHHE HA IPAKTHKE XUMHUYECKOTO 3KCIEPUMEHTa 1
HaOITFOIeHNS TI0]] PYKOBOACTBOM yIHTEIIS.

®dopMynpoBaHUE BBIBOJIOB IO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCII0JIb30BaHHEM
OIOPHEIX CJIOB.

®dopMmynpoBaHUE ¢ TOMOIIBIO MEJarora U BBITOJHEHHE MTPaBHi Oe30macHol paboThI B
1ab0paTOPUH MPH UCHOJIB30BAHUM XUMHUYECKOH MOCY/BI 1 000pyI0BaHUSL.
Hcnonp3oBaHue py BHIMOTHEHWH yIeOHBIX 33IaHMI U B TIpoOIiecce
HCCIIeI0BATENbCKOHN NEeATeTbHOCTH HAyIHO- IOy ISIPHOH JINTEPATyphl XUMHIECKOTO
COZIEpXKAHHSA, CIPaBOYHBIE MaTepHaIIbl, pecypcsl VIHTepHeTa, oCymecTBIeHHE BBIOOpa
MO PyKOBOJACTBOM II€/Iarora.

BeicTpanBanue pa3BEPHYTHIX MHCHMEHHBIX U YCTHBIX OTBETOB C ONOPOi Ha
nH(OpMaIHIO M3 y4eOHHKA U CIIPAaBOYHBIX MaTepPHAIIOB, IPAaMOTHOE MCIIOJIb30BaHNE

M3YYSHHOTO MOHATUIHOTO amnmapara Kypca XUMUH C HCTIOJIb30BaHUEM IUIaHa,
OIOPHBIX CJIOB, aITOPUTMA.

Paspen 3. [lepunoaudeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /I. U. MeHaeieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKUC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuuH (15 )
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Tema 8. llepuoguueckuii 3aKoH
u [lepuoguyeckasi cucrema
XHMHYECKHUX 3J1eMEHTOB

J. 1. Menpesne-esa. CTpoenue
aTtoma (7 4)

[lepBble MONBITKY KJacCUPUKALUY XUMUYECKHUX 3JIEMEHTOB.
[ToHsiTHE O rpynnax CXoHbIX 3J1eMeHTOB (1eJI04Hble U
11{eJI0YHO3eMeJIbHble MeTaJlJlbl, FaJIoTeHbl, UHEPTHBIE ra3bl).
*J1eMeHTbI, KOTOpble 06pa3yIoT

aMmoTepHbIe OKCUABI U THIPOKCUBL*

[leproanyeckuit 3akoH u [leproau-yeckas cucreMa
XMMHYeCcKHUX aeMeHTOB /I, U. MeHnzeneeBa. [lepuopbl, rpyninsl,
noArpynnel. PU3nyecKuil CMbIC MOPSAAKOBOro HoMepa
3JleMeHTa, HOMepOB Nepro/ia U TPyIIIbL.

CtpoeHue aToMoB. CocTaB aTOMHBIX Aep. *M3oTonbL*
JnekTpoHbl. CTpoeHHe 3/1eKTPOHHBIX 060/104€K aTOMOB N€PBbIX
20 XxMMHYeCcKHX 371eMeHTOB [leprouyecKoi CUCTeMBbI

J. U. MeHgesieeBa.

XapaKTepHCTHKa XUMHUYECKOT0 3/IeMeHTa MO ero NMoJIOXKEeHHUIO B
[lepuopuueckoit cucteme /I. U. MeHnzeneeBa.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOUCTB 3JIEMEHTOB MaJIbIX
NepUO/I0B U IVIaBHbIX MOATrPYII B 3aBUCUMOCTH OT aTOMHOT0
(mopsiazkoBoOro) HoMepa.*

*3HaveHnue [lepuoaundeckoro 3akona u [lepuoandeckon
CHUCTEMBbI XMMHWYECKHUX 3JIEMEHTOB OJI paBBI/ITI/IH Hay}cn n
npakTuki. [l. 1. MeHiesieeB — y4éHBIH, Iearor ¥ rpaXkKJaHuH.*

JleMoHCcTpanuu

KopoTkomnepuozaHas u JyIMHHONEpHOUAHasA GOPMbI
[lepronyeckoi CUCTEMBI XUMHUY€CKUX 3JIEMEHTOB

. U. MeHpeneeBa.

O3HakoMJIeHHe ¢ 06pa3aMy MeTaJlJIOB U HEMETAJLJIOB.

JlaGopaTopHble H MPaKTHYECKHE PadOTHI

JlaGopaTOPHBIH OIBIT:

B3sanmopelicTBUe rHAPOKCUA [IMHKA C PACTBOPAMHU KUCJIOT U
ies049en
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PackpbIBaTh CMbIC/I IEPUOJUYECKOTO 3aKOHA [10J] PyKOBO/CTBOM IleJjarora.

[ToHuMaTh cyllecTBOBaHHE NEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3/IeMeHTOB (M3MeHeHHe PaJJiyCcOB aTOMOB U 3JIEKTPOOTPHULIATESIbHOCTH) U UX
COeIMHeHUH OT MOJIOKeHHS B IepUOANYECKON CUCTeMe U CTPOeHHUsI aToMa C
HCII0/Ib30BAaHUEM CXEM U TAGJIMII.

YcTaHaB/IMBaTh CBA3b MeX/y MOJ0KeHHWEeM 3JIeMeHTa B IepUOANYeCKON CUCTeMe
Y CTPOEHHEM ero aToMa (CcocTaB U 3apsjA A4pa, 061ee YUC/I0 3JIEKTPOHOB U
pacrpesie/ieHHe X 110 3JIeKTPOHHBIM CJI05IM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHEeHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEeHUH 110
rpynnam u nepuogam [lepuoanyeckoi cucTeMbl C TOMOLLBIO NTearora.
XapaKTepH30BaTb XMMHUYECKHeE 3JIeMEeHThI IepBbIX TPEX NepUOA0B, KajIus,
KaJIbLIusl 10 UX NoJ10XKeHuIo B [lepuoguueckoii cucteme /I. U. MeHeneeBa.

CrnenoBaThb npaBuiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCTI0/Ib30BAHUU
XMMHYeCKOH Mocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM IleAarora.

BeicTpanBaTh pa3BépHyTble NIMCbMEHHbIe U yCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMaIMI0 U3 yYebHMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YeHHbII MOHATUHHBIN aNNapaT Kypca XUMUHU N0C/e
CTPYKTYPUPOBaHUSA MaTepuasa ¢ UCN0JIb30BaHUEM KJIULLE.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHbIX 33JaHUH TEKCThI yyeGHUKa [TocIe
CTPYKTYPHUPOBAaHUS MaTepHasa, ClipaBoyHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XUMHUYeCcKuX 3jieMeHTOB /JI. . MeH/iesieeBa, TabIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U cosiel B BOJiE, 3/IEKTPOXUMHUYECKHUH P/ HANPSHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHU BLINIOJIHEHUH yue6OHBIX 33/JaHUH U B ITpoliecce
HCC1e/0BaTe/IbCKOM [eATeIbHOCTH Hay4YHO-NOMYJIAPHYIO JINTEPATYpPY
XUMHUYECKOT0 CoJZiep>KaHHUs, ClIpaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa moj,
PYKOBOJICTBOM Ilejiarora



Tema 9. Xumuueckasi CBA3b.
OKHCIUTEILHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUH

(84)

9 KIIACC

*JJIEKTPOOTPULIATENBHOCTh* aTOMOB XUMHUYECKUX 3JIEMEHTOB.
XuMuueckKasi CBsi3b (MOHHasi, KOBaJIEHTHAsI T0JIIpHasi U
KOBaJIeHTHasl HeNoJisipHasi).

CTeneHb OKHUC/IEHHUS.

OKHcIMTeNIbHO-BOCCTaHOBUTeIbHbBIE peakuuu (OBP). [Iponeccs!
OKHCJIEHUS U BOCCTAaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKMC/IMTeIbHO-BOCCTAaHOBUTE/IbHBIE PeAaKILUU: TOPEeHHeE,
peaKL Uy pasoKeHNs], CoOeJUHEeHNS

(2 4 B HEzemo0, Beero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMbIC/I H3y4aeMbIX MOHSTHI 10/ PYKOBOACTBOM Mejarora.

OnpeneisiTb BUJ XUMHUYECKOH CBSI3U B COEAMHEHUH C HCIOIb30BAHUEM CXEM.

OnpefesisiTb CTENEeHb OKUCIEHUST XAMUYECKOT0 3/IeMeHTa 110 GopMyJie ero
COoe/IMHEHUs C UCTI0JIb30BaHHEM aJITOPUTMA.

OnpezensiTh 3JIEMEHT (BeLeCTBO) — OKUCJHUTEJb U 3JIeMeHT (BellecTBO) —
BOCCTaHOBHTEJIb.

O6'BSCHATD CYLHOCTb IPOLIECCOB OKHUC/IEHUS U BOCCTAaHOBJIEHHUSL.

CocTaBJATh 3JIEKTPOHHBIH GalaHC C YYETOM YHC/IA OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJATb YpaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKL Uy 110
aJropuTMy pa3topa OKUCJIUTENbHO-BOCCTAHOBUTENBbHON PeaKLHu.

Hcnosib30BaTh Y BINOJHEHUH YYeGHbIX 3aJaHUN TEKCThI yueGHHIKa Hoce

CTPYKTYpPHUPOBAHUs MaTepHasa, ClipaBOYHbIe MaTepUasbl (IIePUOJUIECKYIO
CUCTEMY XUMHUUYeCKHUX 3j1eMeHTOB /. . MeHesieeBa, Tab 1MLy pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U coJleH B BOJe, 3JIEKTPOXUMHUYECKUH P/, HaNps>KeHUH
METaJJIOB).

IIpumMepHbIe TEMBI,
pacKpbIBaloIue JaHHbIA
pa3ies NporpamMmel,

H KOJIN4eCTBO YaCOB,
OTBOAMMOE HA UX H3YyYeHHe

OcHoBHOE coaepikanue

OcHOBHbBIE BH/IbI 1eATEJIbHOCTH
00y4aroLUXCs

Paspen 1. BemecTBo ¥ XuMHu4yeckue peaknuu (17 1)
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IloBTOpEHUE U yriy6/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[lepuoanyeckuii 3akoH. [lepuoauyeckas cucTeMa XUMHUYECKUX
asieMeHTOB /I. . MeHnpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B M3MEeHEeHHU CBOMCTB XMMHUUYECKHUX 3J1eMEHTOB NepBbIX TPEX
NepUOI0B, Ka/lus, KaJIbLIUA U UX

COeIMHEeHUM B COOTBETCTBHH C MT0JIOKEHHUEM 3JIeMEeHTOB B
NepruoJNYeCcKOr CUCTeMe U CTPOeHHUEM UX aTOMOB.
Knaccudukanus 1 HOMeHK/IaTypa HeOpraHU4eCcKHX BellleCcTB
(MexayHa-poJHas ¥ TPUBUAJIbHAA). XUMUYECKHe CBOMCTBA
Bell|eCTB, OTHOCAIMXCSA K Pas/JIMYHBIM KJIacCaM HeOPTraHUYeCKHUX
coeIMHeHUH, X reHeTH4ecKas CBSI3b HEOPraHU4YeCKHX Bell|eCTB.
CTpoeHue BelllecTBa: BU/bl XMMHUYECKOU CBA3H U THIIBI
KPUCTA/UIMYECKUX PEIIETOK. *3aBUCHMOCTb CBOMCTB BEILECTB OT UX
cTpoeHus.*

JleMOHCTpanumu

1. Mogenu KpuCTa/ZIM4eCKUX pelIéTOK HeoOpraHU4eCKHX BellecTB.
2. KopoTkonepuojHasi ¥ JIMHHONEpUOAHAsA GOPMBI
[leproanyeckod ccTeMbl XUMUYECKHX 31eMEHTOB

. 1. MenaeneeBa

XapakTepu30BaTh XUMUUYECKUE 3JIEMEHTbI IEPBBIX TPEX MEPUOOB, KATHUS U
KaJIbIIsI [0 UX MoJIoXKeHUIo B [lepuouyeckoii cucreme /l. U. MeHiesieeBa ¢
OIOPO Ha AJITOPUTM.

KnaccuduunpoBaTh ¥ Ha3bIBaTh HEOPraHUYECKHe BelleCTBa U3y4Ye HHbIX
KJIACCOB C OIIOPOH Ha CxeMy, TabJINLy PaCTBOPHUMOCTH.

OnuceIBaTh 06LIME XUMUYECKHe CBOMCTBA BELeCTB Pa3/IMYHBIX KJIACCOB,
MOATBEPXJATh CBOMCTBA IpUMePaMU MOJIEKY ISIPHBIX YPaBHEHUH
XUMHYEeCKUX peaKkL Ui ¢ 0opo Ha cxeMy.

OnpeziendaTb BUJ XMMUUYECKOHN CBAA3U U TUIl KPUCTANIINYECKON PEIIETKH
BellleCcTBa C ONOPOU Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BeLECTB B 3aBUCMMOCTH OT UX CTPOEHHUS [10CTIe
npeJBapUTeIbHOr0 pa36opa.

BricTparBaTb pa3BEépHYTble NHUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOM Ha
“HOpMalHIo U3 Y4eOHUKA U CIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN MOHATUNHBIN alllapaT Kypca XUMHH.

HWcnosib30BaTh NpHU BHIOJIHEHHH yUe6HBIX 3a/JaHUH U B ITpoLiecce
HCC1e[0BaTebCKON AesATeJbHOCTH Hay4YHO-OMYJISIPHYI0 JIUTEpPaTypy
XMMUYECKOT0 COZlepKaHus, CIpaBO4YHble MaTepHaJbl, pecypcbl UHTepHeTa
10/l PYKOBOZ,CTBOM IleJiarora.

Tema 1. OcHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKUX peaKuii
(44)

Knaccudurkanusa XMMUYeCKUX peakiyi o pa3/IM4HbIM IPU3HaKaM
(1Mo yKcsy ¥ coCTaBy YYacCTBYIOLIUX B peaKI[MH BellecTB, *1o
TenJ10BoMy 3¢ (EKTY, 10 U3MEHEHHIO CTENEHEN OKHC/IEHUS
XUMHYECKHUX 3JIeMEHTOB, 10 06PaTUMOCTH, 10 YIaCTHIO
KaTaju3artopa).*

*JK30- ¥ IHJ|0TEPMUYECKHE PeaKL[UH, TEpPMOXUMHUYECKHe
ypaBHeHHUA. [loHATHE 0 CKOPOCTU XUMUYECKOH peakLuu. [lonsaTue o
rOMOTEeHHBIX U reTeporeHHbIX peakusx. [loHsaTHe 06 06paTUMBIX
Y Heo6paTHMBbIX XUMHUYECKUX peaklusax. [loHATHe 0 XUMHUYEeCKOM
paBHOBecuH. PaKTOPBI, BAUAOLINE HA CKOPOCTb XUMUYECKOH
peaxIuy 1 NoJI0KeHHe XMMUYeCKOro paBHOBecHs1.*
OKHCJINTENbHO-BOCCTAHOBUTE/IbHBIE PeaKI[UU (371eKTPOHHBIN
GaslaHC OKHCIUTEbHO-BOCCTAaHOBUTEJIBHON PEaKIUH).

JleMoHCTpanumn

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH PeaKIUK OT Pa3JIMUYHbIX
dakTopoB.

2. BossielicTBHE KaTaIM3aToOpa Ha CKOPOCTb XMMUYECKOH peaKIHH.
3. [IpuMepbl HEOOPATUMBIX U 06PATUMbIX peaKLIUH.

4. CMeleHHe paBHOBECHUS] XUMUYECKOH peaKIHH.

BeruuciieHust
— KOJIMYEeCTBA BELECTBA, 06'bEMa U MacChl peareHTOB WU
NPOJIYKTOB 10 YPaBHEHUAM XUMHUY€ECKUX PeaKIui

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATUHN U IPUMEHATb 3TH NOHATUSA IIPU
OTMCAaHUU CBOMCTB BeLeCTB U UX NpeBpalleHu .

KnaccuduunpoBaTh XMMHUYeCKHe peaKL MU 10 Pa3JIUYHbIM IPU3HAKaM.

YcTaHaB/IMBaTb 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH peaKLiH OT Pa3IM4HbIX
$aKTOpOB MO/ PYKOBOACTBOM YUUTES.

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUS XUMUYECKHX NPeBPallleHUH B
Pa3/IMYHBIX YCI0BUSX I10C/e NPeiBAapUTENTbHON paboThl.

OnpefensiTh OKUCAUTENb M BocCTaHOBUTEb B OBP.

CocTaB/sATh 3JIEKTPOHHBIN 6a/laHC peaKIuy.

[IpoU3BOAUTE BBIUUCAEHHUS 10 XMMUYECKUM YPABHEHUSIM 10 aJITOPUTMY.

BeIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
rHdopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaoOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN allllapaT Kypca XMMHUH I0CJIe
Npe/BapUTEIBbHOTO0 CTPYKTYPUPOBAHUS MaTepHaIa.

HWcnosnb3oBaTh NpH BbINOJHEHUH yue6OHBIX 33JJaHUH U B Tpoliecce

MCCJIe/I0BATE/IbCKOM JIeTEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOI0 CO/IepiKaHusl, CIpaBOYHbIe MaTepHasbl, pecypchbl HTEpHETa

IocJjie KOHCYJIbTallMH C [eJaroromM.
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Tema 2. JsieKTpoIuTHYEeCKasA
Aucconranusa. XuMu4yeckue
peaknuu B pacTBOpax

(84)

Teopusi 3JIEKTPOTUTHUYECKOUN JUCCOLHALMU. JJIEKTPOJIUTHI U
HEe3JIEKTPOIUThL. KaTHOHBI, aHHOHBIL. *MeXaHU3M JUCCOLUALUY
BELIECTB C PAa3/IMYHbIMU BU/JAMU XUMHUUYECKOH CBsi3u. CTeneHb
Jucconyanyu.* CuibHble U c1abble 3JIEKTPOJIUTHI.

Peakuuy MOHHOTO 06MEHa, YCJI0BUSA UX NpoTeKaHus. MYoHHbIe
ypPaBHEHHS peaKIHi.

XvMHYecKHe CBOMCTBA KMC/IOT, OCHOBAaHUH U COJIEN B CBeTe
npe/CcTaBJeHUH 06 3JIEKTPOIUTHYECKOH Arcconranuu. Cpesa
pacTtBopa. [loHATHe 0 rupo/M3e cosel.

KauecTBeHHbIe peaKLMH Ha KATHOHBI

Y aHUOHBI : XJIOPU/[[-, 6POMU/J, NO3UJ-, CyIbdaT-, KapOOoHAT-,
cunukaT-pocdaT- aHMOHBL, 'MAPOKCH/L-MOHBI KaTHOHBI aMMOHMS,
MarHus, KaJbLiMs, aJIIOMUHUS, XKeJsle3a 2+, 3+, [IMHKa,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJieKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELIECTB; ABHXKEHUE
VIOHOB B 3JIEKTPHUYECKOM MOJIE.

ONBITH], HIIOCTPUPYIOLIYE NPU3HAKY IPOTEKAHUS PeaKIUi
HMOHHOT0 06MeHa.

OnbITHI IO OMIPE/EIEHUI0 CPeibl B paCTBOpaXx CoJiel (xaopuaa
HaTpus, Kap6oHaTa HAaTPHS, XJIOPH/IA IIMHKA).

JlaGopaTopHble U NPpaKTUYeCKHe

pa6oThbl

JlabopaTOPHBIN OINBIT:

Ne8Peakunu HOHHOTO 06GMeHa B pacTBOPAX 3JIEKTPOJIUTOB:
cysabdara meau(Il)

W 11EJI04H, Kap6oHaTa HATPHUS U COJITHOM KUC/IOTBI, peaKLiHs

HeﬁTpaJ’lH3auHH MeXAy ruIpOKCUAO0M KaJlud U COJISTHOM KHCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha MOHbI B pacTBOpE.

[TpakTHYeckas paboTa:
Ne 1. PemreHue akciepMMeHTA/bHbIX 33/a4 110 TEME.

BeruuciieHust
— I10 YpPaBHEHUSIM XUMHUYECKUX PeaKL Ui

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHATHH, a TAKXKE CMbIC/I TEOPUH
3JIEKTPOJIUTUYECKOH JUCCOLIMALIMU C ONOPOM HA CXEMBbL.

OGBACHATb NPUUUHbI 3JIEKTPOIPOBOJI-

HOCTH BOJJHBIX pPaCTBOPOB C IOMOLIbIO NTeAarora.

CocTaB/sITh ypaBHEHUS JUCCOLUALIMY KUCIIOT, l[eJIoUel U coJiel, MOJIHbIe
Y COKpaLléHHbIe HOHHbIe YPAaBHEHUSI XUMUYECKUX PeaKIi HOHHOTO
o6MeHa.

[I1aHUpOBATh U OCYLIECTBJIATH HA MPAKTHKE XUMHUYECKHe IKCIIEpUMEHTHI,
MPOBOJUTH HAOGJIIO/I€HYS], leJIaTh BIBOABI 10 pe3yJIbTaTaM 3KCIepHMeHTa
MocJie IpeJiBapUTeJbHON paboThI.

CrnenoBaTb nNpaBuiaM 6e30MacHON paboThl B TaGOPAaTOPUU NPU
HCI0JIb30BAaHUU XUMHUUYECKOU OCY bl U 060pYI0BaHUS 10 KOHTPOJIEM
nejarora.

[Ipou3BOUTH BBIUUCIEHHUS [10 XHMUYECKUM YPABHEHHUSIM.

BrIcTpanBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha
“HOpMalHIo U3 Y4eOHUKA U CIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbII MOHATUHHBIN annapaT Kypca XUMHUU 0cjie
MpeABapUTENbHOTO CTPYKTYPUPOBAHUS MaTepHUaJa.

HWcnosib30BaTh MPU BBINOJHEHHUU YYe6OHbBIX 33/JaHUH U B ITpolecce
HCCIEI0BATENbCKOMN JeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COZiepKaHuUs, CIIPAaBOYHbIe MaTepHUaJbl, pecypcel UHTEpHETA
MOCJIe KOHCYJIbTALUU C IIEJArOoroM.

Paspen 2. HemeTa /1Bl M MX coeJUHEHMA (24 )
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Tema 3. O61as
XapaKTepUCTHKAa XUMHUYeCKHX
3jieMeHTOB VIIA-rpynnsl.
T'asoreHsl

(44)

061125 XapaKTepUCTUKA rajoreHoB. 0COGeHHOCTH CTPOeHHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE AJisi HUX CTENeHH
okucaeHus. CTpoeHue U pU3NIECKUE CBOMCTBA MPOCTHIX

BellleCTB — rajoreHoB. XMMUYeCKHe CBOMCTBA Ha MpUMepe XJiopa
(B3auMopeiicTBHe C MeTa/llaMH, HeMeTaJslJlaMu (BOZOPOJOM U
KHucaopogoM),*menodamu®). XinopoBogopos. CosstHast KUCJIOTa,
XMMHYecKHe CBOMCTBA, *rosyyeHue*, npumeHeHue. KauecTBeHHble
peaKkLU{ Ha raJIoreHu/i-uoHbL. */leficTBHe XJI0pa U XJI0POBOLOPOAA
Ha OpraHu3M yeJioBeKa.* BaxkHeH1IMe XJIOPUABI U UX HAX0XK/IEeHHUE B
npuUpose.

JleMOHCTpanum
BusneomaTepuasbl: rajoreHbl M UX COeJUHEHHUS.
06pa3sipbl XJI0PU/IOB.

JlabopaTopHble U IpaKTUYeCKHE PaGoThI
JlaGopaTOPHBIH OIBIT:

PacnosnaBaHue XJI0pU/I-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [Tosry4eHue cOSTHON KHUCIOTBI, U3yYeHHe eé CBOMCTB.

BbluuciieHUus
110 ypaBHEHUSIM XMMHUUYECKUX peaKLUil.

OO6BSCHATD 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB HEMETAJIJIOB U UX
coeIJMHEHUH B Ipe/ie/iaX MaJIbIX EPHUO/I0B U JIaBHbIX NO/IPYII
[eproiu4ecKo CUCTEMbI XHMUYECKUX 3JIEMEHTOB C y4ETOM CTPOEHUS UX
aTOMOB C MCII0JIb30BaHHEM CXEMBI.

XapakTepu3oBaTh $pU3NUECKHEe U XUMUYECKHe CBOMCTBA MPOCTHIX BEIEeCTB
rajioreHoB (Ha MpHMMepe XJIopa) U CJOXKHBIX BellleCcTB (XJIOpOBOAOPOAa,
XJIOpUZA HaTPHs), CIOCOOBI UX MOJyYeHHs], TPUMeHEeHNe U 3HaYeHUe B
MPUPOJie U XKU3HU YeJI0BeKa MoCje CTPYKTYpPUPOBaHUS MaTepuaJa.

OnpezensiTh raJoreHN/|-MOHbI B paCTBOPE C UCNOJb30BaHUEM TaOIHIIbI
"XapakTepHble peaKIJM{ HAa aHUOHBI .

[I1aHMPOBATh U OCYLIECTBJIATH HA NPAKTHKE XUMHUECKHEe 3KCITEPUMEHTBI,
MPOBOAUTH HAGJIIOIEHHS, IeIaTh BbIBOJbI 110 PE3y/IbTAaTaM IKCIEPUMEHTa
MoCJIe Ipe/IBapUTeTbHON PaboThI.

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

0611as xapakTepuCcTUKa 371eMeHTOB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHS AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JI/Is1 HUX CTENEHU
okuceHus. CTpoeHHe U GU3NYECKHe CBOMCTBA NPOCTHIX

BeleCTB — KUCJIOPO/ia U CEPHL.

AnnoTponHele MOAUPHUKALMK KUCI0POAA U Cepbl. XUMHYECKHE
CBOMCTBA cephl. B3auMo/ielicTBYE C HeMeTalJIaMH - BOJIOPO/IOM U
KHMCJI0POJIOM, MeTa/lJIaMH, KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHOH kucsoTaMu. CepoBoiOpOJ, CTpoeHHe, PU3HUECKHE

O6'bSCHATDL 061111ie 3aKOHOMEPHOCTU B U3MEeHEeHUU CBOMCTB 3/1eMeHTOB VIA-
IPYTNIBI U UX COeJMHEHUH
C y4€TOM CTPOEHHUS UX aTOMOB C OTIOPOH Ha cxeMy "U3MeHeHUe paZinycoB B
noArpymnmnax".

XapakTepusoBaTb pU3NYECKUE
Y XUMHYecKHe CBOWCTBA MPOCTOTO BelllecTBa Cepbl U eé coelMHEeHUH
(cepoBOZOpPO/A, OKCHU/IOB CEPBI, CEPHOU KUCOTHI, Cy/1b(ATOB), CHOCOOBI UX
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1 XMMHYeCKHe CBOMCTBa (KI/ICJIOTHI)IE u BOCCTaHOBMTeJII:HbIe). MOoJIy4€eHHsd, NIpYUMEeHeHWe U 3Ha4eHHe B IpUpoJe U >KU3HHU YeJIOBEKa C

OKcH/ABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCUZ0B. CepHast OMOPOK Ha CXEMY U IJIAH.

KUCI0Ta, PU3UYeCKHe U XMMUYECKHEe CBOKCTBA (061Me KaK OnpezensaTh HaJU4YKe CyJbdaT-UOHOB B pacTBOpe.

NpeJCTaBUTe IS KJlacca KUCJAOT U *crienuudeckue™®), npuMeHeHue. | OOGBACHATb CYLHOCTb 3KOJOTMYeCKUX NP06JIeM, CBA3aHHBIX C IepepaboTKON
CepHHuCTasA KUCIOTA. coeJMHEHUH cepbl IT0C/Ie CTPYKTYPUPOBAaHUsA MaTepyaJa.

*XUMHYecKue peaKlyy, Jexaliye B OCHOBE IPOMBIILJIEHHOTI'O [I1aHUpOBATh U OCYILECTB/IATD HA IPAKTHKE XUMHUYECKHEe dKCIIEPUMEHTBI,
crnoco6a MoJiy4eH!sl CEpHON KUCIOTBL. ANnapaThl U IPOTeKall1e B NPOBOJUTD HAOJIIO/IEHHUS, Jle1aTh BBIBO/bI 110 pe3y/IbTaTaM IKCIIepUMeHTa.
HUX Npolecchl (Ha pyuMepe MPOU3BO/CTBA CEPHOH KUCIOTHI).* CnenoBaTb npaBusaM 6€30IacHOM paboThl B IJaGOPATOPUH IPU

CoJtu cepHOH KHMCJIOTBI, Ka4eCTBEHHAs peaKLys Ha Cy/JIbdaT-HOoH. HCIOJIb30BAaHUH XMMHUYECKOH TOCY1bl ¥ 060PYA0BAaHHUA M10J] PYKOBO/CTBOM
HaxoxzieHne ceprl ¥ eé coeHeHUH B npupo/e. *XumMmuyeckoe nezarora.

3arpsi3HeHHe OKpYXarollel cpeibl COeIMHEHUAMHU Cepbl [Ipon3BOAUTb BBIYUCIEHHSA 10 XMMUYECKUM YPABHEHUSAM [0 aIFOPUTMY.
(KMCcOTHBIE A0XK/H, 3arPsI3HEHNE BO3/lyXa U BOJJ0EMOB), CIIOCOObI Hcnonb30BaTh NpU BHINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,

ero npeAoTBpalleHus.* crnpaBoYHble MaTepuaJbl ([lepuouyecKyro CUCTEMY XMMHUYECKUX

anemeHToB /I. U. MeHzeneeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJe, 3JIeKTPOXUMUUECKUH psaj, HAaNpsSHKeHU N
MeTaJJoB).

HWcnonb30BaTh NpU BLINOJHEHUH YYeOHbIX 33JaHUH U B IIpoliecce

JleMoHCTpanum
Kosneknuu (BuseomaTepuasbl): cepa U €€ coeJUHEHHUS.
O6yryinBaHMe caxapa MoJ JeHcTBHEM KOHIIEHTPUPOBAaHHOU CepHOH

KHCJIOTBI. o

HCC/IeJ0BATEIbCKOH eI TeIbHOCTH HAYYHO-NIOMYJISIPHYIO0 JIMTEPATYPY
JlaGopaTopHble U NPAKTUYECKHE PAGOThI XMMHYECKOT0 COZIEPXKaHUs, CIPAaBOYHbIE MaTepHallbl, pecypchbl MIHTepHeTa
Jla6opaToOpHbIE OMbBITHI: [OCJIe KOHCYJIbTALMU C IearoroM

O6HapyxeHUe cyabdaT-HOHOB.

B3aumozelicTBre pa36aBJeHHOU CEPHON KUCIOTHI C [IUHKOM.
BbluuciieHus

0 YpPaBHEHUSIM XUMHUYECKUX PeaKLni
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Tema 5. O61as
XapaKTepUCTHKAa XUMHUYeCKHX
3JieMeHTOB VA-rpynnsl. A30T,
dochop u ux coeguHEHUA
(74)

061as XxapakTepuCTUKa 371eMeHTOB VA-rpynmbl. 0co6eHHOCTH
CTPOEHHSI AaTOMOB 3THX 3JIEMEHTOB, XapaKTEPHBbIE JJIs1 HUX CTENEHHU
OKHCJIEeHUS.

A30T, pacnpocTpaHeHue B IpUpoJe, pusndeckre U XUMUYECKHe
cBoiicTBa. KpyroBopoT a3oTa B mpupoze.

AMMHMaK, ero ¢pusnyecKue U XMMHUYeCcKHe CBOMCTBA, NOJIy4eHHe U
npuMeHeHHe. CoIM aMMOHUSA, UX QU3NUECKHEe U XUMUYECKHe
CBOWCTBa, NpUMeHeHHe. KayecTBeHHas peakuys Ha HOHbI aMMOHHUS.
A30THas KMCJI0Ta, eé pu3nyecKrue U XUMU4YecKre cBoicTBa (o61ue
KaK Mpe/ICTaBUTeJIsd KJacca KUCIOT U *cnenupuyeckue™).
*A3oTHCTasA KUCI0TA. Mcrosib30BaHMe HUTPATOB U COJIed aMMOHUSA
B Ka4eCcTBe MUHePaJIbHbIX y06peHHil.*

X1uMHYecKoe 3arpsi3HeHNe OKpy»Kalollel cpe/ibl COeIMHEHUAMU
a30Ta (KUC/IO0THBIE JOXK/H, 3arPA3HEHNEe BO3/[yXa, I0YBbI U
BOJI0EMOB).

docdop, *amnorponHble MoguduKanuu pocoopa*, pusndeckue u
XUMHYeCcKHe CBOMCTBA.

Oxcup pocoopa(V) u pochopHas kucaora, prusuyeckue u
XUMUYeCKHe CBOUCTBA, *nosyyeHue.* *KayecTBeHHast peakuus Ha
docdaT-noHbL*

*WUcnosb3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX Y1006peHH.*
3arpsisHeHUe NPUPO/IHBIX BOJOEMOB pochaTaMu.

JleMoHcTpanuu
Kosneknuu: pocdop u ux coeiuHeHUs.
B3anmopelicTBrMe KOHLLEHTPUPOBAHHOM a30THOM KUC/IOTHI C Me/IbIO0.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl

JlabopaTopHbIE ONbBITHI:

1. BsauMoeicTBHE coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3aMy a30THBIX U GOoCPOpHBIX yA0OpEHUH.
[IpakTHYeckas paboTa:

Ne 10. [TonyyeHre aMMuUaKa, U3yYyeHHe ero CBOMCTB.

BeruuciieHust
110 YPaBHEHUSIM XMMHUYECKHUX peakLui

OO6'BSICHATDH 001Ke 3aKOHOMEPHOCTU B U3BMEHEHUH CBOUCTB 3/1eMeHTOB VA-
IPYIIbI U UX COEJMHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMHUYECKHE CBOWCTBA NPOCThIX BELLECTB
azoTta ¥ pocdopa U UX coeAMHEHUH (aMMHUaKa, coJled aMMOHHUS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza pocdopa(V) u pochopHoi KUCIOTHI,
docdaToB), crocoObI UX MOJTYyYEHHUsA, IPUMEHEeHNe U 3HaYeHUe B IpUpoJie
Y YKU3HHU YeJIOBeKa C UCIO0/Ib30BaHHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-HOHBI B PACTBOPE C UCIIOIb30BAHUEM
Ta6nnbl "XapaKTepHble peaKIi Ha KATHOHBI U aHUOHBI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBAI3aHHBIX C HAX0XKeHHUEM
coeaHeHUH a3oTa ¥ pocdopa B OKpyKawlel cpefe.

[11aHUPOBATDb M OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAbJIIOJeHHUS, Zie1aTh BbIBOABI 110 Pe3yJIbTaTaM 3KCIepHU-MeHTa.

CnenoBaThb npaBuiaM 6e30IacHOM paboThl B IJaGOPATOPUH IPU
WCI0JIb30BAaHUH XMMHUYECKOH TOCYibl U 060PYA0BAHUSA.

[Ipou3BOJUTb BEIYUCIEHUS [10 XMMUYECKHUM YPABHEHUSAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
CIpaBOYHbIE MaTepHaJbl (IEPUOJUYECKYIO CUCTEMY XUMUYECKUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3IEKTPOXHMUYECKUH sl HanpsKeHUn
MeTaJlJIoB).

Hcnonb30BaTh NpU BbINOJHEHUH Y4eOHBIX 33laHUH U B IpoLiecce

UCCJIeI0BATE/NbCKOM [1eITeIbHOCTH HAyYHO-NIONYJISPHYI0 JIUTEPATYPY
XMMHYECKOI'0 CO/IeprKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel iHTEpHETA
10CJIe KOHCYJIbTALUH C [1e/JaroroM

Tema 6. 06125 xapaKTepuc-
THKa XUMHUYECKHX 3JIEMEHTOB
IVA-rpyninsl.

Yrjiepoa 1 KpeMHMH M UX

Yruepog, aJuyIoTpoIIHble MOAUGUKALUY IpaduT, aIMa3.
B3auMojelcTBUE ¢ MeTA/IaMH, HEMETAJJIaMH,
KOHLIEeHTPUPOBAHHBIMHU a30THOH U CEPHOH KHUCJI0TaMH,
pacnpocTpaHeHHe B IpupoJe, dusnieckre U XUMHUYECKHe

OO6'bSICHATDH 0011I1ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB IVA-
IPYNIBI U UX COeJUHEHUH C y46TOM CTPOEHUs UX aTOMOB.

XapakTepu3oBaTh $pU3NYECKHE U XUMHUYECKHe CBONCTBA IPOCTHIX BEIECTB
yTJiepo/ia U KpEMHHS U UX COeIHHeHUH (OKCHU/IOB YIJIepoAa, YyroJbHON
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coeJMHEeHUs cBoiicTBa. Afcopbuus. KpyroBopor yryieposia B Ipupo/ie. KHCJIOTbI, KAPOOHATOB, OKCH/Ia KPEMHUS, KDEMHUEBOW KHUC/IOTHI,

(84) Okcuzpl yriepoja, ux usnieckre U XMMUYECKHUE CBOMCTBA, UX CUJIMKATOB), CIOCOOBI UX MOJIyYeHUs], IPUMEHEHNE U 3HAaYE€HUE B IPUPOie
JleiCTBYE Ha )KMBble OPraHMU3Mbl, I0JIyYE€HHE U IPUMEHEHHE. Y XKH3HH YeJIOBeKa.
*JKoJIornyeckue Npob.JieMbl, CBsI3aHHbIE C OKCUZOM yriaepoaa(IV); OnpefiensiTb KAPOOHAT- U CHUJIMKAT-
runoTe3a rj06aJpHOr0 NOTENJIEHUA KJIMMaTa; TapHUKOBBIN HOHBI B pacTBOpe.
addext.* OGBSCHATD CYIHOCTD 3KOJIOIMYeCKUX MP06JieM, CBSI3aHHBIX C HAXOXKJeHHeM
YrosibHas KHCJIOTa U €€ coJd, UX PU3NYeCcKHe U XUMUYecKHe YTJIEKHCJIOTO ra3a B OKpyXarliei cpefe.
CBOMCTBA, NOJIy4eHHe U NpUMeHeHHe. KauecTBeHHas peakius Ha WnnocTpupoBaTh B3aUMOCBA3b HEOPraHUYECKUX COeJUHEHUH yriiepoa U
KapOOHAT-HUOHBL OpraHUYeCKHX BeIeCTB M0/, PYKOBOJCTBOM YYHUTEIA.
*[lepBoHa4aIbHbIE TOHATHA 06 OpraHMYECKHX BellleCTBaX KakK o [I1aHUPOBATH U OCYILECTB/ATD HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
coeJJMHEHUSX yTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHUS. NPOBOJUTD HAOJIIO/IEHUS, Jle/1aTh BBIBO/bI [0 pe3y/IbTaTaM IKCIIepUMEHTa
[ToHsATHE 0 GMOJIOrMYECKH BaXKHBIX BelleCTBAX: XKHUPaX, 6eJIKax, 1ocJie npesiBapuTebHOM paboThI.
yrJjieBoziax. MaTepuaibHO€e eIMHCTBO OpPraHUY€eCKUX U CnenoBaThb npaBuiaM 6e30IacHOM paboThl B IJaGOPATOPUH PU
HEOpraHUYeCcKHX coeJUHEHUH.* HCI0JIb30BaHUH XMMHUYECKOH NOCY/Abl U 000PYAOBaHHUS.
*KpeMHUH, ero pusnyeckue U XMMU4eCKHe CBOWCTBA (Ha MpUMepe Hcnonb30BaTh NpU BHINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
B3aUMO/IeHCTBUSA C MeTa/IJIaMH U HEMEeTaJlJIaMH), oJIydeHHe U crnpaBoYHble MaTepuaJbl ([lepuojuyecKyro CUCTEMY XMMHUYECKUX
IpUMeHEeHHeE B 3JIEKTPOHHUKe.* aneMeHToB /l. U. MeHnzeseeBa, TaGIMLy paCTBOPUMOCTH KUCJIOT,
*CoeaMHeHUs KpeMHHUs B pupoje. O61Ke peicTaBaeHus 00 OCHOBAHUH U COJIEN B BOJE, 3JIEKTPOXUMHUYECKUH Psiji HAIPSDKEHUN
okcuje KpeMHHUs(IV) 1 KpeMHHeBoOM KucaoTe. CUIMKATBI, UX MeTaJlJIOB) N0C/Ie KOHCYJIbTALMH C 11eJaroroM.
HCIOJIb30BaHUE B ObITY, MeAUIMHE, TPOMBILIJIEHHOCTH. HWcnosib30BaTh NpHY BBIIOJHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
BakHelilMe cTpoUTe/IbHbIE MaTepUasIbl: KepaMHUKa, CTEKJIO, HCC/Iel0BaTEIbCKOM 1eSTeIbHOCTH HAyYHO-MIONYJISIPHYIO JUTEpaTypy
[IleMeHT, 6eTOH, Xesie306eToH. [I[po6ieMbl 6e301MacHOro XUMHUYECKOT0 COJIepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
MCIOJIb30BaHUS CTPOUTENbHBIX MaTepPHaJIOB B IOBCeJHEBHOMN nocJie KOHCY/IbTallMH C IeZjaroromM.
YKU3HU.*
JleMoHCTpanumu
Moge/iu KpuCTa/UTHYeCKUX PEMIETOK aiMasa, rpaduTa, MOJIEKY bl
dysepena.
Apncop61ysi pacCTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BujeoMaTepurasbl: CUJIMKAaTHAS NPOMBILIIEHHOCTb.
Mogsiesnv MoJIeKYJ1 OpraHHY€eCKHX BEIECTB.
JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTOPHBIN OIBIT:
KavecTBeHHas peaklusi Ha KAp6GOHAT-HOH.
[TpakTHYecKHe paboThI:
Ne 11. [TosiyyeHHe yraeKUcaoro ra3a v Usy4eHue ero CBOMCTB.
KauecTBeHHas peakiusi Ha KAp6OHAT-HOH.
Ne 12. PemeHue akcneprMMeHTa/lbHbIX 33/ja4 10 TeMe «HemeTanibl».
BoeruuciieHus
10 YpaBHEHUSAM XMUMUYECKUX PEaKIUH, ecJiv OJJUH U3 peareHToB
JIaH B BH/le BOJHOT0 paCcTBOpPa C U3BECTHOM MacCOBOM Jj0J1ei.

Pasgen 3. MeTa /bl U MX coeguHeHus (20 4)
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Tema 7. O61ue cBoO¥icTBa
MeTaJIJIOB
(44)

O61as xapaKTepUCTHKA XMMHYECKHUX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBaHUU UX NoJ10XKeHUs B [leprouyecKoit cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHziesieeBa U cTpoeHus aTOMOB. CTpoeHUe
MeTasl10B. MeTa/l/indecKas CBA3b U MeTaJlJIndecKas
KpUCTa/JINYecKas pelléTKa. JJIeKTPOXUMUYECKUH pAaf,
HalpshKeHUH MeTa1oB. Pu3ndeckue M XMMUYeCKHe CBOMCTBa
MeTaJL10B. *061ye cioco6bl NoJIy4eHUs MeTaJlIoB. [loHATHE 0
KOPPO3HMH METa/IJIOB U OCHOBHBIE CIIOCOOBI 3AIUTHI OT KOPPO3HH.
CniaBbl (cTajIb, YyTYH, AOPAJIOMUHUN, OpOH3a), UX NPUMEHEHHe B
OBITY ¥ HPOMBIIIJIEHHOCTH.*

JleMOHCTpanumu

O3HakoMJIeHHe € 06pa3liaMi MeTaJJIOB U CIJIAaBOB, UX
$U3UYEeCKUMU CBOMCTBAMU.

Mopenu KpUCTalJIMyeCKUX peliETOK MeTasl/0B.
BusieomaTepuasibl: KOppO3Usl METAJLIOB.

JlabopaTopHble U IpaKTUYeCKHE PaGoThI

JlabopaTopHbIE ONbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH CIJIaBOB MeTaJLJIOB.

3aBHCHMMOCTb CKOPOCTH PeaKIMH MeTaslla C KUCJIOTOH OT IPUPO/AbI
MeTasaa.

BbluuciieHus
— 110 ypaBHEHUSIM XUMUYECKUX peaKLui, eC/IM OJUH U3 peareHTOB
COLEP>KUT NPUMecU

PacKpbIBaThb CMbIC/I U3yYAEMBIX IOHATHI U IPUMEHSITb 3TH NOHATUS NIPU
OINMCAaHUU CBOMCTB BEILECTB U UX MpeBpalleHUH.

OOGBSICHATDH 001IKe 3aKOHOMEPHOCTU B U3BMEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIJIOB U UX COeJUHEHUH C Y46TOM CTPOEHHUSA UX AaTOMOB.

XapakTepusoBaTb CTPOEHHE META/JIOB, 001Me GU3NUECKHe U XUMUYEeCKHe
CBOWCTBA METaJJIOB.

XapaKTepH30BaTh 00611e CIOCO6bI MOJIy4eHUS MeTAJLJIOB I10c/Ie
CTPYKTYpHUPOBaHHUsA MaTepHaa.

CnenoBaThb npaBuiaM 6e30IacHOM paboThl B IJaGOPATOPUH IPU
HCIO/Ib30BAaHUH XMMHUYECKOU TOCYibl U 060PYA0BAHHUA.

[Ipou3BOAUTb BBIYUCIEHHS 10 XMMUYECKUM YPABHEHUAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
crnpaBoYHble MaTepuaJbl ([lepuouyecKyro CUCTEMY XMMHUYEeCKUX
anemeHToB /l. . MeHzesieeBa, Tab/IMLy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUUECKUH psaJ, HaNpshKeHUH
MeTaJJoB).

Hcnonb3o0BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IpoLiecce
HCC/Iel0BaTEIbCKOM 1esTeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTepaTypy
XUMHUYECKOT0 COJIepXKaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
nocJie peiBapuTeJbHON KOHCY/IbTAIUH C [1eJaroroM
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Tema 8. BaxkHeH1Iue
MeTaJlJIbl U MX COeJMHEeHH
(16 4)

Llenounbie MeTasbl [losioxkeHue B [lepuoguyeckoil cucteme
XMMUYeCcKUx 3eMeHTOB /I. . MeHzesieeBa, CTpOeHHe aTOMOB.
Haxoxzenue B npupo/e.

dusnyeckre U XUMUYeCKHeE CBOHCTBA (Ha IpUMepe HATpUs U
kanus). OKCUABI ¥ TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHne
11eJIOYHbIX METAJIJIOB U UX COeIUHEHU .

lllesiouHO3EMeIbHBIE METaJI/Ibl MAarHUH U KaJbLIUM, CTpOeHHe
aToMoB. [losioxkeHue B [lepuoandeckod cucTeMe XMMHUYECKUX
asieMeHTOB /I. U. MeHzesieeBa. HaxoxaeHue B npupoze.
duznyeckue U XUMHUYeCKUe CBOMCTBA. BaxkHelme coefuHeHUS
Kanblus (OKCUZ, ruApoKcus, con). *XKécTkocTb BoAb! ¥ cIOCO6bI
eé ycTpaHeHus.*

Amomunuil. [losnoxeHue B [leprofnueckoi cucTeMe XMMUYECKUX
asieMeHTOB /I. . MeHzesieeBa, cTpoeHre aToMa. HaxoxeHue B
npupoge. Pusnueckue U XMMU4YeCKHUe CBOUCTBA. AMbOTepHbIE
CBOWCTBA OKCHJA U TUAPOKCHA.

2Keneso: cocTas, cBoiCcTBa U nosyyeHue. [losoxeHue B
[leproguyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB

/. U. MeHpeneeBa, cTpoenue atoMa. HaxoxeHue B npupoje.
dusnveckre U XUMUYeCKHe CBOUCTBA. OKCUBI, TUAPOKCH/IBI U COJTU
xesnesa(ll)

u xese3a(lll).

JleMoHCTpanum

BsaunmopelicTBre HATpUs C BOJIOM.

OkpalivBaHUe NJIaMEHU UOHAMU HAaTPUS U KaJlusl.
OkpalivBaHUe NJIJaMEHU UOHAMU KaJIbIUsl.
B3saumozeicTBre OKCH/IA KAJIbLUS C BOJOH.
BuseomaTepuasbl: TOpeHUE XeJle3a B KUCI0PO/Jie U XJI0pe.

JlaGopaTopHbIe U IpaKTU4YeCKHe paGoThl
JlabopaTopHbIE ONbBITHI:

O3HakoMJIeHHE ¢ 06pa3LaMH aJIFOMUHUS U €T0 CIJIaBOB.
AmMdoTepHble cCBOMCTBA TUAPOKCU/A ATIOMUHUS.
KauecTBeHHbIe peaKI[M1 Ha MOHEI JKeJie3a.
[TpakTHYecKHe paboThI:

Ne 13. PelieHre akcnepuMeHTa/bHbIX 334 10 TeMe «MeTaJlibl».

BeruuciieHust
10 YPaBHEHUSIM XMMHYECKHUX peaKLUH.

OG'BSICHATDH 001IKe 3aKOHOMEPHOCTU B U3BMEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIIOB B IPyNNax 1 UX COEAUHEHUH C yUETOM CTPOEHUS UX aTOMOB.

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEILECTB
METaJlJIOB U UX COeJUHEHUH (OKCH0B, THAPOKCHAOB, COJIeH) C ONOPOH Ha
CXeMy, CIoco0bl UX OJIyYeHUs, TPUMeHeHHe U 3HaYeHUe B IPUPO/ie U U3HU
YyeJsioBeKa.

Pacnio3HaBaThb € MOMOLIbIO Ka4eCTBEHHbIX PeaKIiMi HOHbI METAJIJIOB (MarHus,
KaJslbILVis, aJIIOMUHUSA, IMHKA, KeJe3a (2+), )kesie3a (3+), Meau (2+) ¢
WCI0JIb30BaHKeM TabJIHIbI "XapaKTepHble peaKlUK Ha KATUOHBI'".

[I1aHMpOBaTh U OCYIIECTB/IATD HA IPAKTHKE XUMUYECKHEe IKCIIEPUMEHTBI,
NPOBOJUTD HAOJIIO/IEHHS, Jle1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

CrnenoBaTh npaBu/aM 6e30MacHOM paboThl B 1abOpaTOPUU IPU
HCII0JIb30BAHUM XMMUYECKOH NOCY/Ibl U 060PyJOBAHHUS.

[Ipou3BOJUTb BBIYUCIEHUS 10 XMMUYECKUM YPABHEHUSAM.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMalMIO U3 yYebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
WCI0/Ib30BaTh U3y4YeHHbIN TOHATUHHBIN annapaTt Kypca XUMHH.

Hcnosib30BaTh NPHY BbINOJIHEHUH YYe6GHBIX 33/JaHUN U B TpoLiecce
HCCJIEI0BATENbCKOH JIEATENIbHOCTH HAYYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIEPXKaHusl, CIPaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
HocJle IpeBapUTeNbHON KOHCYJIbTALUH C IearoroM

Paszzes 4. XuMusa U oKpy:kamwias cpeja (3 4)

Tema 9. BemiectBa u
MaTepHaJibl B >)KU3HU
yesioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeU_leCTBa U MaTepHaJibl B
HOBCQAHGBHOI‘/JI ’KM3HU YesioBeKa. XUMUS U 3/10pOBbLE. Be3omnacHoe
HCII0JIb30BaHHWE BEIECTB U XUMHWYECKUX peaKL{I/II\/‘I B 6bITy.

XapaKTepH3OBaTb POJIb XUMHUHU B PA3JINIHBIX cc])epax AeATeJIbHOCTHU moaeﬁ,
OCHOBHbI€ BelleCTBa U MaTepHaJibl, IpDUMEHAEMbIE€ B })KU3HU COBPEMEHHOT' O
YeJIOBEeKa.
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(34) [Ipupo/iHble UCTOYHUKHU YTJIEBOAOPOJOB (Yrosib, IPUPOAHBIHN ras, OOG'BSICHATD YCJI0BUSI 6€30MACHOTO UCI0JIb30BAaHUS BEIECTB U XUMUYECKUX

He]Thb), MPOJAYKTHI UX IepepabOTKH, UX POJIb B OBITY U peakuui B GbITY.

IPOMBILIJIEHHOCTH. AHanM3MpOBaTh U KPUTUYECKHU OLIEHUBATh UHPOPMALMIO O BIAUSHUHU
OCHOBBI 3K0JIOTMYECKOH rPaMOTHOCTH. XMMHUYECKOe 3arpsi3HeHne NPOMBILIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAHCIIOPTA U JIp. HA COCTOSIHHE
OKpYy>Karoluel cpesibl (pesie/IbHO AONMYCTUMAas KOHLEHTpaus OKpY»Karoluel cpesibl.

Bewects — [1IJK). YMeTb 0Ka3bIBaTh NEPBYI0 MOMOILb P XUMHUYECKHX 0XKOT'aX U OTPABJIEHUAX.
PoJib XMMUH B pellleHHuH 3K0JIOTMYeCKUX npobseM.* [IpyHUMATDB yyacTHe B 00CYK/JeHUHU NPO6/IeM XUMUYECKOH U 9KOJIOrMYeCKOH

HalpaBJIeHHOCTH, BbICKAa3bIBaTh COGCTBEHHYIO TO3ULMIO 10 TPo6JieMe U
npejjaraTb BO3MOXKHBIE IIyTH €€ pellleHus C 0NI0poX Ha MUHPOPMALHIO U3
y4yeOHHKa U CIpaBOYHble MaTepHasbl, pecypcel HTepHeTa.

HpPI pa3pa60TKe pa6oqe171 nporpaMmMmbl B TE€MATUYECKOM IIJIAHUPOBAHHWHW OOJIXKHbI OBbITh y4TeHbl BO3MOXXHOCTHU HCIOJIb30OBAHHA 3JIEKTPOHHDbIX (I.[I/[('l)pOBbIX)
06paBOBaTeJ’[beIX pecypcCoB, ABJAIINXCA y‘-le6HO-METO,E[I/I‘{ECKI/IMI/I MaTepuajlaMu (My.]'[bTHMe,E[HﬁHbIe MMporpamMmmbl, 3JIEKTPOHHbIE y‘{e6HI/IKI/I W 3a/Ja4YHUKH, 3JIEKTPOHHbIE
OHUOJIMOTEKH, BUPTYyaJ/IbHbIE J1a6opaTopH14, HUIr'poBbie NMpPOrpaMMbl, KOJJIEKIUN I.[I/I(l)pOBI:IX O6pa3OBaTeJIbeIX peCprOB), HCIIOJIb3YEMbIMU OJIA 06y‘{EHI/IH N BOCIIMTAHHUA
Pa3JIMYHbIX I'pyNII M0JIb30BaTeJIeH, npeacrtaBJieHHbIMHU B 3JIEKTPOHHOM (LlPICl)pOBOM) BHUJ€ U peaM3yIOIUMHU JUAAKTUIECKHUEe BO3SMOXXHOCTH HKT, coaep¥aHHUe KOTOPbIX
COOTBETCTBYET 3aKOHOAATEJIbCTBY 06 o6pa3013amzm.

- BAPUAHT
TEMATHYECKOE INTAHUPOBAHHUE

Bropoil BapuaHT NpPHUMEPHOIO TEMATHYECKOTO IUIAHMPOBAHMSA MCHONb3yeTcs, eciau oOydarommuecs ¢ 3IIP momywaror
oOpa3oBaHME B OTIEIBHOM Kilacce. B 1aHHOM BapuaHTe NpeaaraeTcs:

- U3y4YEeHHE MaTepHala KpYIHbIMU OJI0KaMU;

- onepeskaroniee 00yueHUe;

- BO3MO>XHOCTb IPUMEHEHMSI 3HAHUN B Pa3IMYHbBIX YCIOBUSAX (IIEPEHOC 3HAHUMN 10 aHAJIOTUU OT OOIIMX CBOMCTB Pa3InYHbIX
KJIACCOB BEILLIECTB K OOIIMM M crielu(UYECKUM CBOMCTBAM KOHKPETHBIX BELIECTB), YTO YBEIMUYMBAET JIOJII0 CAMOCTOSATEIbHOCTH
oOyuaromuxcst Mpu U3y4eHUH HOBBIX TEM.

CoOmoaeTcst  JIOTMKa  M3y4Y€HUS  BEIIECTB —  CBOMCTBA  BEIIECTB  OMpPENEISAIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPULIATENBHOCTBI0, XUMUUYECKON CBSA3BI0O M CTPYKTYPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKHUX PEIIETOK.
(Temsl: cTpoeHue aTOMa, CTPOEHUE BEIIECTBA, BaXKHEHUIITUE MPEICTABUTEIHU MPOCTHIX U CIIOKHBIX BEIIECTB, XUMUYECKUE PEAKIIIH).

M3MeHeHne TUIaHupOBaHus 110 Pa3zAeiiaM U TEMaM COCTOMT B CIIEAYIOIIEM:

- U3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPraHUYECKOM XMMHUHU OCYHIECTBISIETCS B 8 Kiacce, 0oJibllie BpEMEHU BbIIEIAETCA Ha
IpuMeHeHue 3HaHuM B 9 knacce. M3 9 knacca B 8- nmepeHocsATcs TemMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX peakuun',
"DIEKTPOIUTHYECKAsA TUCCOUHALNSA. XMMUUECKUE PEAKIIUU B PACTBOpax;
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- mepecTaHoBKa TeM, 9 kiacc: TeMa «Mertamib nepen «Hemeramnamuy, T.k. oOydaromuecs ¢ 3[1P Oosbiie 3HaKOMBI €
METaJUIAMM U JIErYe XapaKTEPU3YIOT UX [0 CBOMCTBAM U IPUMEHEHUIO;

- TIepepaclpeesieHue CoJlepKaHusl OAHUX TEM B ApPyrHe (pacKpbIBA€TCS HA KOHKPETHBIX MpUMeEpax APYrux tem). Tema
"XUMHSI 1 OKpYXarolas cpesia’ pacKpbIBaeTCs Ha KOHKPETHBIX MPUMeEpax B pazzaenax "Merasuibl 1 ux coeauHenus”, "Hemeramibl
IV-VII rpynm u ux coequuHenus";

- o0beIHEeHuE TeM (AaeT O0JbIe BO3MOKHOCTEH I HCTIOIh30BaHMsI CPABHEHUSI — CXOACTBA M OTIN4MiA; Tema «Kucmopom»
u TeMa «Bomopony);

- BbIIenieHue oTeabHbIX TeM (Tema «IlepBoHayanbHbIE MOHATHS 00 OpraHMYECKUX BEIIECTBAX»). BrieneHne B OTAENIbHYIO
TeMy, B KauecTBe "OyKBaps 110 OpraHM4eCKOM XMMHUU", 1aeT BO3MOKHOCTb YIIIyOJIATh MOHATHUS: ONPEAETIeHUs, KiacCupUKalus,
OCHOBaHUS JJi Kilaccu(UKaluy, HOMEHKIIaTypa, OOIIMe CBOMCTBA BELIECTB, CTPYKTypa BEIIECTBA, COCTaBIEHUE (OPMYI IO
oOuieit popMylie ¥ 0 HA3BaHHUIO, Ha3bIBaHKE BElIeCTBA IO popMyJie. B 3ToM cityuae mporpaMMHbIi MaTeprall U3 XapaKTepUCTHUKU
IVA noarpynmbl MOXXKHO JTOHECTH HE (PparMEHTOM KapTUHBI «OpraHMYECKHE BEILECTBa», a KaK 4acTh Lejaoro. Moxer ObITh
BblieNieHa TeMa «IIpakTHKyM» B KOHIIE IIEPBOTO U BTOPOTO T'010B 00yUEHUS.

TemaTnueckoe IJIAHMPOBAHME

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

Tewmbl KomnnuectBo yacoB B tom uucine Hasganus pabot
Ha KOHTPOJIbHbIE Ha MpaKTHYECKUe
paboThI paboThI

Paznen «[lepBoHayasbHbIe XUMHUYECKUE IOHATHSY, 144

1. Xwumus — BaxxHas 001aCTb 4 1 2 IMpakTnueckas pabota Nel « JlabopaTopHOe 060pyOBaHHE U IIPHEMBI
€CTECTBO3HAHUS U IPAKTUUECKON oOpareHust ¢ HUM
JIESITEIbHOCTH YEJI0BEKa. [pakTuyeckas padora Ne2 «OuncTKa 3arpsA3HEHHON OBapeHHoH coan"

2. BemecTBa u XUMHYECKHE PEAKIIUH. 7 - 1 [pakriueckas padota Ne3 «[Ipu3HaKky NPOTEKAHUS XUMHUYECKUX PEAKIIUI

3. KonuyecTBeHHBIE OTHOILECHHS B 3 1 - KouTtponsnas pabora Nel «[lepBoHauanbHble XUMHYECKHE TIOHATHS, XUMHYECKHE
XUMUHU (hopMyJIBI U ypaBHEHUsI» 3arpsI3HEHHOW TOBAPEHHOW COJIH»

Pasnmen ((HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH U NEpUOANICCKasd CUCTEMA XUMHUYCCKUX 3JIEMCHTOB ﬂI/I Menpeneena. CTpOGHI/Ie aroma. XuMu4ueckas CBsa3b. OKHCINTEILHO-BOCCTAHOBUTEIbHBIE PpeaKkum», 1549

4.  Crpoenue aToma 7 1 - KonTponsHas pabora Ne2 «Ileproaudeckas CHCTeMa XUMUYECKHX HJIEMEHTOB
J.M. MenneneeBa. CTpoeHHE aTOMay»
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[lepuoanueckuil 3akoH 1
MEePUOANYECKAS] CUCTEMA XUMHUECKUX
anemenToB J[.U. MenpeneeBa

5.CtpoeHue BemecTB. XUMUYECKast
CBSI3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE
peakiuu

KontponbsHas padota Ne3 «Xumuueckas CBSI3b»

Paznen «Baxuelme npecTaBUTEIN HEOPTaHUIECKUX BEIECTBY, 354

XUMUYCCKUX peaKum‘fl

6. Kucnopoa. Bogopox. 14 2 IMpakTnaeckas pabota Ned «[lomydeHne KACIOPO/a U H3yUEHHE er0 CBOHCTBY»
IMpaxTnaeckas pabota Ne5 «[lomydeHne Boioposa U H3ydeHHE €ro CBOUCTBY
KontponsHas padora Ne4 «Kuciaopoa. Bogopon»

7. Bona. PactBopsl. 5 1 [paktiueckas padota Ne6 «[IpurotoBiieHHEe pacTBOPOB C ONPEAEICHHOM
MaccOBOH J10JIell paCTBOPEHHOT'O BEILIECTBA

8. Teopust SIEKTPOTUTHUECKON 5 -

JIICCOIMAIINI

9. Baxkneiimme Kiaccel 11 1 KontponpsHas pabora Ne5 «OcHOBHBIE KITaCChl HEOPTAaHUYECKUX COCIMHEHUN

HEOpPraHWYECKUX COEAMHEHUI [paktiueckas padota Ne7 «PenieHne sCKCTIepUMEHTABHBIX 33134 [0 TEMe
«OCHOBHBIE KIACChl HEOPTAaHWYECKHUX COSTHHEHUIN

Paznen «BenecTBo 1 XUMHYECKUE PeaKuumy, 44

10. OcHOBHBIE 3aKOHOMEPHOCTU 4 -

9 KJIACC

Tembr

KonnuecTBo yacos

B TtoM uucie

Ha KOHTPOJILHBIE

paboTBhI

Ha NPaAKTUICCKUE

paboTEHI

HasBanus pabot

Paznen «IloBTOpeHue u yriayOieHne 3HaHN OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemiecTBo U XUMHAYecKHe peakuum, 10a

[loBTopenue u yrmyOieHne 3HaHUH 10 1 2 [Ipakrudaeckas padora Ne § «Peakun HOHHOTO 0OMEHa»

OCHOBHBIX pa3/IeNoB Kypca § Kiiacca [MpakTryeckas padora Ne9 «KadecTBeHHBIC pEakIMK B pacTBOPE»
KontposnbHas padota Ne 6 «DnekTposinTHIeCcKast AUCCOLUAITUS

Pasnen «MeTaibl M UX COSIUHECHUS, 2049

1. OOmue cBOICTBA METAIIIIOB 4 - -

2.Metanisl 4 UX COCTUHEHUS 16 1 1 IMpakTrueckas pabora Nel3 «Pemenne 3KCIIepIMEHTAIBHBIX 3aad 110 TEMe

«MeTauTbl U UX COSTHHEHHS»
KonTponbHas pabota Ne§ «Metamibiy

Paznen «Hemerannel IV-VII rpynn u ux coequHeHus», 244
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3.00mas xapaKTepucTHKa
XUMHYECKHX dieMeHToB Vila
rpymmsl. ['ajgoreHsl.

4.001as XxapaKTepucTHKa
XHMHYECKHUX 3J1eMeHTOB Via
rpynnsl. Cepa U ee COeTMHEHHS.

5.00m1as XxapakTepuCcTUKa
XHMHYECKHX JIEMEHTOB Va
rpynmsl. A3ort, pocdop u ux
COEMHEHHSI.

IIpaktuuaeckas padora Nel0 «[lomydeHne aMmmuaka 1 H3y4eHHE €T0 CBOMCTBY

6.00m1as XxapakTepuCTUKa
XMMHYECKHX 271eMeHTOB [Va
rpynnsl. YTiaepos, KpeMHUM U UX
COEIMHEHHSI.

IIpaktuueckas padora Nell «[lomydeHue yrieKUcaoro raza 1 U3y4eHUe ero CBOMCTBY
IIpaktuueckas padora Nel2 «PemieHne sKcIiepUMEHTAIBHBIX 33/1a4 [0 TeMe
«Hemetannst IV-VII rpynn 1 ux coequHeHun»»

KontponbsHas pabora Ne7 «HemeTamms»

Pa3£{€ﬂ «HepBOHa‘-{aJ’ILHHe XUMHUYECKHE TIOHATHUS 00 OpPraHu4E€CKUX BEUIECTBAX», 104

7. IlepBoHayabHBIE XUMHUECKUE
MOHATHSI 00 OPTaHUIECKUX
BEIECTBAX

10

Paznen «O600menne MaTepuaa mo Ky

ypcy «Heoprannueckas XuMusi», 44

13. Xumus u okpyxKaromas cpena.

1

14. O600uIeHNe MaTepuana 1mo

Kypcy «Heopranudeckas XUMHUsS»

Kontponbshas pabora Ne9 «toropas padboTa 3a Kypc HEOPTraHUIECKONH XUMHUMN

Bcero 136 u
8 KJIACC

(2 4 B HEenemto, Bcero 68 u)

I[IpumepHBIe TeMBbI,
pacKkpbIBaloUIue JaHHBIH
paszzieJ IpOrpamMmsl,

U KOJINYeCTBO YaCOB,
O0TBOJMMOE HA X U3y4YeHHe

OcHoBHOE coaepikanue

OcHOBHBIE BU/IBI IEATEILHOCTH
ody4yaroummxcs

Pa3znen 1.IlepBoHavaibHble XUMUYeCKHe MOHATHS(14 1)
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Tema 1. XumMmusa — BakxHas
06J1aCTh €CTECTBO3HAHUA U
NPaKTU4eCKOM JeATe/TbHOCTHU
4YeJ/IOBeKa

(44)

*XuMHsLT B cUCTeMe HayK. Pojib XMMHUM B >KU3HHU
yesoBeka.* Tesma u BemectBa. dusnueckue CcBOMHCTBa

BemecTB. [lpaBuia  Ge3omacHOTo  oOpalleHUs  C
BellleCTBaMU U JIabopaTOpPHBIM 060pyZoBaHUeM. YucTbie
BemiecTBa W cMecd. CnocobGbl pasfesieHUs CMecei.

*[loHsTHE 0 METO/AaX IO3HAHUS B XUMUM.*
JleMOHCTpauuu

1. JlabopaTopHOe 060pyZOBaHUeE.

2. Paznmunble BUBI XUMHYeCKOH nocyabl. 3. 06pa3ibl
BeleCTB.

4. Cuioco6nl1 pa3zesieHusi cMecel (GUIbTpOBaHUE,
BblIapUBaHUe, AUCTU/LIALUS, XpoMaTorpadus).
JlaopaTopHble U IPaKTHYeCKNEe paGoThl
JlabopaTopHBIE OMBITHI:

OnucaHue pU3NYECKHUX CBOMCTB BEIIECTB.

PazgeseHue cMecH C MOMOIIbIO MarHUTa.
[IpakTHYyeckye paboThI:

Ne 1. JlabopaTopHOoe 060pyAOBaHUE U IPHEMBI 0OpallleHUs
C HUM

Ne 2. OyuncTKa 3arpsi3HeHHOM MOBapeHHOU CoJn

PackpbIBaTbh CMBIC/ U3y4aeMbIX MOHSATHH C IOMOLIBIO Ne/jarora.

PackpbIBaTh poJib XMMHUH B IPUPO/Ie U KU3HU YeJIOBEKA, €€ CBSA3b C APYTUMH HayKaMH.

Pa3nuyaTh YKCThIE BellecTBa U CMeCH; O4HOPOAHbIE U HEOJHOPO/IHbIE CMECH;

PaznnyaTh pusnyeckue U XUMHUYECKHe SIBJIEHUS C OTIOPOH Ha ONpesiesIeHusl.

OnpezensiTh NPU3HAKU XUMUYECKUX PEAKIUH U YCI0BUS UX NPOTEKAHUSI.

CrnenoBaTh IpaBUJiaM M0Jb30BAHUS XMMUYECKOH OCY10# U 1ab0opaTOPHBIM 060pyI0BaHHEM, A
TaK)Ke MpaBu/iaM 06palleHUsl C XHMUYeCKUMU Bellle-CTBaMU B COOTBETCTBUHU C
WHCTPYKIHSIMHU N0 BIMOJHEHUIO MPAKTUYECKUX PaboT MO/ KOHTPOJIeM eJjarora.

[I1aHUPOBATh U IPOBOJUTH XUMUYECKHUI IKCIIEPUMEHT M0 U3YYEHHUI0 U OMTUCAHUI0 QU3UYECKUX
CBOWCTB BELIECTB, CIOCOGOB pa3/e/ieHusl CMecel BelleCcTB 1101 PYKOBOACTBOM IeJilarora ¢
006CyX/IeHHeM IJIaHa paboThl.

HWcrosib30BaTh MPHU BBIMOJHEHUH YYe6-HbIX 33/IJaHUH U B TPOLIECCE UCCIEA0BATENBCKON
JesITeJIbHOCTH HAY4YHO-TIONMYJISAPHYIO JIUTEPATYPY XUMUUECKOTO COJlepKAHUS, CTPABOYHbIE
MaTepuasbl, pecypcbl UHTEpHETA MO PYKOBOACTBOM IeJjarora.

BricTpanBaTh pa3BEépHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOU HAa UHPOPMALUIO U3
y4eOHHKa U CIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIN MOHATUHHBIA
anmnapar Kypca XMMUHU

Tema 2. BemecTtBa
U XUMHYECKHeEe peaKLuu
(74)

AToMBI U MoJIeKyJbl. XUMUYECKUE 3JIEMEHTbI. 3HAKHU

(cuMBOJIBI) XUMUYECKHUX 3JIeMeHTOB. OTHOCUTe/bHas
aToMHasl Macca. [IpocTble U c/10’kHbIe BellecTBa. ATOMHO-
MOJIEKYJIIPHOE yYEHHUeE.

dopmyna.

XUMHYECKHUX 3JIEMEHTOB. *3aKOH IIOCTOSHCTBa COCTaBa

XuMu4yeckasi BaneHTHOCTB aTOMOB

BemecTB.*  OTHOCUTeJbHasg  MoJIeKyJisipHasd  Macca.
MaccoBas [10/11 XMMHYeCKOIo 3J1eMeHTa B COeJUHEeHUH.
dusryeckue ¥ XMMHUYECKHE sIBJEeHMs. XUMHUUYecKasi
peakuus ¥ eé IpU3HaKU. YpaBHEeHUA XUMHUYECKUX peaKL Uil
3aKoH coxXpaHeHHUsl Macchl BellecTB THIbI XMMHUYECKHUX
peakuui (coefHHeHHUe, pa3/ioKeHHe, 3aMellleHe, 0OMeH).

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

JdeMoHcTpanuu

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

XuMH4yeckue siBJIeHNs (TopeHue CBeYH, pPasJioKeHHe
caxapa, B3aMMOJeliCTBHE CEPHON KUCJIOTHI C XJI0PUI0M
Gapus,

passioxkenue rugpokcuaa meau (1), B3aumoaericTeue

[IpuMeHATDb eCTeCTBEHHO-HAay4YHble METO/IbI I03HAHUS (B TOM YHUCJe HAG/II0eHUE,
MO/ieJIUPOBaHUE, 3KCIIEPUMEHT) M OCHOBHBIE OTepalli MBICIUTEIbHOM 1eSITeIbHOCTH
(cpaBHeHUe, kIaccubUKALUSA) /I U3yUYeHHUs BENIECTB U XMMHUUECKUX PEeaKIUi ¢ 0Oopou Ha
QJITOPUTM UJIHU CXEMBI.

PackpbIBaTh CMBIC/ U3y4YaeMbIX MIOHATHH U 3aKOHOB U PUMEHSTh 3TH MOHATHUS NPU ONHUCAHUHU
CBOMCTB BellleCTB U UX NPeBpaleHHH C OOopoU Ha MJIaH U KJI04YeBble CJI0Ba.

PazmyaTh pu3ndeckue U XMMUYECKHE SIBJIEHUS, 00bSCHATh UX CYL[HOCTh C TOYKU 3pEHUS
aTOMHO-MOJIEKYJIIPHOTO YYeHHs C OTTOPOH Ha Onpe/ie/IeHUs U CXEMBIL.

OnpefeisiTh MPU3HAKU XUMHUYECKUX PEAKILINH, YCIOBUS UX IPOTEKAHUS.

OGBSACHATD CYI[HOCTb GU3NYECKUX U XUMHUUECKUX SBJIEHUH C TOYKH 3pEHUsT aTOMHO-
MOJIEKYJISIPHOTO YYEHHS C HCI0Jb30BaHUEM BU3yaJIbHON OMOPHI.

KnaccuduunpoBaTh XMMHU4eCcKHe peaKLMH (10 YUCIY U COCTABY pearupyoumx u
00pa3yIIHUXCs BEIIECTB) C ONOPOX HA CXEMBI.

CocTaBasTh GOpMyJibl GHHAPHBIX BEIIECTB 10 BAJIEHTHOCTH U ONpPe/eJIATh BaJIEHTHOCTD MO
dopMys1aM BelecTB € ONIOPOH Ha aJIFTOPUTM YYeOHBIX JeHCTBUH.

PaccTaBasTh k03¢ dULIMEHTHI B ypaBHEHUSIX XUMUYECKUX peaKLUi C OIOpOH Ha aiTOPUTM
y4eOHbIX 1eCTBUH.

CienoBaTh NpaBUIaM M0JIb30BaHUSI XUMHUYECKOH MTOCYA0H U JIJaGOpaTOPHBIM 060pYI0BaHUEM, a
TaKxKe MpaBUJIaM 06palleHHUs C BellleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMHU 10 BbINOJHEHUIO
J1ab0pPaTOPHBIX XUMUYECKUX ONBITOB 10/, KOHTPOJIEM IleJjarora.

HWcnoap30BaTh MU BbINOJHEHUH YYeOHbBIX 3a/JaHUH U B IIpoLjecce UCCIel0BaTeNbCKON
JesITeJIbHOCTU Hay4YHO-NONYJISIPHYO JIMTEPATYPy XUMUYECKOT0 COJiep KaHusl, CIpa-BOY-Hble
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KeJie3a C cepoy, B3aUMOJeHCTBHe XKeJie3a C paCTBOPOM
cosit megu(Il)).
OmBIT, WJIIOCTPUPYIOIIMH 3aKOH COXPAHEHHS MaCChL.

JlaGopaTopHbIe M PaKTHYeCKHe PA0OThI

JlabopaTOpHBIE ONBITHI:

[IpuMepsbl pu3NyeCKUX ABJEHUH (N1aBIeHHe BOCKa,
TasiHUe JIbJ1A).

[IpyMepbI XUMUYECKUX SIBJIEHUH (ITpOKa/IMBaHUE MeJHON
MPOBOJIOKH, B3aUMO/I€MCTBUE MeJIa C KUCTOTOM).
Mojenu aTOMOB U MOJIEKYJI.

IMpakTnueckas paborta Ne3. [Ipu3Haky nmpoTexaHus
XUMHUYECKUX PEAKLIUN.

BbiuncneHus

— OTHOCHUTEJIbHOUW MOJIEKY/IIPHOU MacChl BEIIECTB;

— MaccOBOH J0JIM XUMHUYECKOI0 3/IeMeHTa o GpopmyJie
coeJUHEHUS

MaTepHaJibl, pecypcbl UHTEp-HeTa o/ pyKOBOJCTBOM IleJjarora.

BbicTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOK Ha MHPOPMALHIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHUHHBIHA
anmnapat Kypca XMMUHU

Tema 3. KosiuuecTBeHHbIE
OTHOLIEHUS B XuMuH (34)

KosinyectBo BemectBa. Mosib. MoJisipHass Macca. 3aKoH
ABoraipo. MoJisipHbIi 06'b€M ra30B. PacyeThl 1o XUMUUECKOH
¢dopmy.Jie. PacueTbl MaccoBO# 10/ XHMUUECKOT0 3/IeMEeHTa B
COeJJMHEeHUH, KOJIMYeCTBa BeLIeCTBA, MOJIIPHOW Macchl.
PacuéTbl 10 XUMUYECKUM YPaBHEHUSIM.

JleMoHCcTpanus:

- 06pasLibl BellleCTB KOJIMYECTBOM OZIMH MOJIb

Boruucienus:

-pacyeT o $popMyJie U 10 XUMUYECKOMY YpaBHEHHUIO

PacKkpbIBaThb CMbIC/I U3yYaEMBIX TOHATHI U NPUMEHSITb 3TH NOHSATHS, @ TAK)XKE U3yYEeHHbIe
3aKOHBI U TEOPHH JJIs1 pellieHHs PACUETHBIX 33434 C MOMOLIbIO efarora.

BBIYMC/ISITD MOJISIPHYIO MacCy BellleCTB; KOJIMYeCTBO BellieCTBa, 06'bEM rasa, Maccy BellecTBa C
omnopoii Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTE PACUEThI 10 YPAaBHEHUSIM XUMHUYECKUX PeaKL Ui ¢ 0MOopoi Ha o6pasell, alropUTM
y4eGHBIX JeHCTBUH: KOJIMYeCTBa, 06'bEMa, MacChl BEIECTBA 10 U3BECTHOMY KOJIMYECTBY,
06BEMyY, Macce peareHTOB HJIM IPOAYKTOB PeaKL[HUH.

BricTpauBaTh pa3BEépHYThbIe MUCbMEHHbBIE U YCTHbIE OTBETHI C OOPOI Ha HHPOPMALMIO U3
y4e6GHMKa U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO UCHO/Ib30BATh U3y4eHHbIH TOHATHHHBIH
anmapar Kypca XMMHH C IOMOLIbIO ITefiarora.

Pasgeun 3. llepuoanyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOB JI. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€ECKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 4)

Tema 4. Ctpoenne aToma.
Ilepuoauyeckuii 3aK0H U
Ilepuonnueckas cucrema
XHMUYEeCKHX )JIeMEHTOB
JI. U. MenneneeBa. (7 4)

HepBbIe IOIIBITKH Knaccndmxaunn XHUMHWYECKUX

aseMeHTOB. [loHATHe O rpynmax CXOJHBIX 3JIEMEHTOB
(mesouHBIe U LIEJIOYHO3eMeJsbHblE MEeTAaJlJbl, IaJoreHsbl,
WHEPTHbIE Tra3bl). *JjieMeHThbl, KOTOpblE 0OpPaA3YIOT
aMmdoTepHbIe OKCUABI U TUAPOKCH/BL*

[lepyoanyecknili  3aKOH.

[leprosnyeckas cucrema

XUMHYECKUX 3JIEMEHTOB

KOpOTKOHepI/IOAHaH u

. U. MeHpeneeBa.

*MJIMHHONIepHOAHAA™®  GOpPMBI

PackpbIBaTb CMbIC/ IEPUOAMYECKOT0 3aKOHA 10/] PYKOBOJCTBOM IeJjarora.

[ToHMMAaTb CyLECTBOBaHHE NEPUOANYECKON 3aBUCMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB
(u3MeHeHHe paJiuyCoB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX COEJUHEHUH OT
M0JIOXKEHUS B IEPUOJHYECKOM CHCTEME U CTPOEHMS aTOMa C UCII0JIb30BaHUEM CXeM U TabJIULL.

YcTaHaB/IMBATh CBSA3b MEX/LY MT0JI0KEHHUEM 3JIEMEHTA B IEPUOIUYECKON CUCTEME U CTPOEHUEM
ero atoma (cocTaB U 3apsi/ s1/1pa, o6liee YHUC/I0 3JTEKTPOHOB U pacipejie/ieHUe X M0
3JIEKTPOHHBIM CJIOSIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEeHEHUs CBOMCTB 3/IEMEHTOB U UX COeJMHEHUH 10 TpyHnaM U
nepuojam [leproauecKoi cUCTeMBI C TIOMOLIbIO TTejarora.
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[lepuoanyeckoil cHCTeMbl XHMHUYeCKHX 3JieMeHTOB [l
W. Menpeneesa. [lepuozbl U rpynnel. PU3n4ecKUil CMBICIT
NOpAJAKOBOTO HOMepa, HOMepOB Mepuoja U TpYNIb
3JIeMeHTa.

CtpoeHue aToMoB. CocTaB aTOMHBIX A4ep. *U3oTonbl*
dnexTpoHbl. CTpoeHUe 3JIEKTPOHHBIX 060JI04€K aTOMOB
nepBbix 20 XMMHUYecKHX 23JyieMeHTOB [leproguyeckoit
A H. MenpeneeBa. XapaKTepuCTHKA

3JIEMEHTa Ino ero TMOJIOXKEHHUIO B

CHUCTEMbI
XUMHUYECKOT'0
[lepuopudeckoit cucreme /. U. MeHzesneeBa.
*3aKOHOMEPHOCTH UW3MEeHEeHUs  paauyca
XUMUYECKHUX 3JIEMEHTOB, MeTaJ/JINYeCKUX u

aTOMOB

HeMeTa/lJINYeCKUX CBOMCTB 10 rpymnmnaMm H nepuojaM.
3HayeHUe Hepuoauqecxoro 3dKOHa H HepHOAH‘{eCKOﬁ
CUCTEMbl XUMHWYE€CKUX 3JIEMEHTOB [JI PAa3BUTHA HAYKU U

npakTuku. [[. U. MeHjesieeB — y4€HBIN U rpaXkAaHuH.*
JemoHcTpanuu

KopoTkonepuoaHas v JivHHONeproAHas GOPMbI
[leproanyeckoi cUCTEMBI XUMHUYECKHUX 31EMEHTOB

J. U. MeHpeneeBa.

O3HakoMJieHHe ¢ 06pa3LaMu MeTaJlJIOB U HeMeTaJlJIOB.

JlaGopaTopHble U MpaKTHYECKHE PAGOTHI
JlabopaTOPHBIH OIBIT:

BsanMogelicTBMe THAPOKCHJA LHUHKA C pacTBOpaMH
KHUCJIOT U lesloueit

XapakTepu30BaTb XMMHUeCKHeE 3J1eMeHThI IepPBbIX TPEX IePHO/A0B, Ka/Ius, KalbLUs 10 UX
noJioxkeHuto B [lepuoguyeckoit cucreme /[l. U. MeHieneeBa.

CiieoBaTh MpaBUJiaM 6€30MacHOM paboThl B 1a60PaTOPUHU IIPH UCIOJb30BAHUH XUMUYECKOMN
nocy/ibl M1 060pyA0BaHHUs IO/ KOHTPOJIEM llefjarora.

BbicTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOM Ha MHPOPMALHMIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0/Ib30BaTh U3yYeHHBIH NOHATHHHBIHN
anmapar Kypca XMMHH 110cJle CTPYKTYPHUPOBaHHs MaTepHaJa C HCI0JIb30BaHUEM KJIUIIIe.

Hcnonb3o0BaTh NpY BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI ydeOGHHKa [ocIIe
CTPYKTYpHUPOBaHUsA MaTepHasa, CipaBoYHble MaTepuasl ([lepruoanyeckyro cucremMy
XMMHYecKHX 371eMeHTOoB /[, Y. MeHzieneeBa, TabIMLy paCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJieH B BOJie, 3JIEKTPOXUMUYECKUH s/l HaNpsXKeHUH MeTaJlIoB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLiecce HCCIej0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIIPHYIO JIMTePAaTypy XMMHUUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa NMoj pyKOBOJCTBOM INleJarora

Tema 5. CTpoeHHe BellecTB.
XumMuueckasi CBsi3b.
OKHCIUTETbHO-
BOCCTAHOBHUTEJIbHBIE PeaKIUU
(89)

Xumnaeckast cBs13b. KoBaneHTHas (MOsIpHAs 1 HENOJISPHAS)

CBSI3b.  *DIIEKTPOOTPUIATENEHOCTE  aTOMOB  XHMHYECKHX
aneMeHTOB.* MoHHas cBA3b. *THIBI  KPHCTANIMIECKUX
perierox. *

CreneHb OKHCJIEHHUS. OKuCIUTENBHO-

BOCCTAaHOBUTEJIbHbIE PEaKIHH. l'[poueccm OKHUCJIEHHUAd U
BoccTaHOBJeHUA. OKUCIUTENN U BOCCTAHOBUTEJIH.

JeMoncTpauuu
OKHCINTENEHO-BOCCTAHOBUTEINILHEIE PEAKIHN: TOPEHHE,
PEaKINu pa3oKeHHNs, COSIMHCHNUS

PackpbsIBaTh CMBICI H3Y9aeMBIX TIOHATHH 110]{ PyKOBOJCTBOM I€arora.

OmnpenensTs BUI XUMHYECKOH CBS3H B COSANHEHHH C HCIIOJIb30BAaHUEM CXEM.

OmnpenensTs CTENEeHb OKHUCICHUSI XUMHIECKOTO JIEMEeHTa MO (OpMyJIe €ro COeTHHEHNS C
HCTIONb30BAHUEM ANTOPUTMA.

OnpenensaTs 31eMEHT (BEIIEeCTBO) — OKUCIUTENb U 3JIEMEHT (BEILIeCTBO) — BOCCTAHOBUTEIIb.

OOBSCHATH CYIIHOCTh NMPOIIECCOB OKUCICHHS M BOCCTAaHOBIICHUS.

CoCTaBNIATh 3MEKTPOHHBIN OanaHC ¢ y4€TOM YHCIa OTJAHHBIX U IPUHATHIX JIEKTPOHOB.

CocTaBisaTh ypaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM PEaKIIMH 0 aJIrOpUTMy paszdopa
OKHCIIUTENbHO-BOCCTAHOBUTEIBHOM PEAKIHH.

Hcrionp30BaTh IpH BEIONHEHNH YI€OHBIX 3aJaHUH TEKCTHI yIeOHUKaA TOCTIe CTPYKTYPHPOBAHUS

MaTrepuaa, ClpaBOYHbIe MaTepUalIbl (IEPUOJUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB /1. 1.
Memnneneesa, TabnuIly pacTBOPUMOCTH KHCIIOT, OCHOBAHUIT U COJIEH B BOZE, IEKTPOXUMUUECKHUHN PsiT
HAaIpsHKEHUH METaIIOB)
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Paszzes 2. BaxxHelilMe npeAcTaBUTEe/IM HEOPraHM4YeCcKHMX BelecTs (35 4)

Tema 6. Kuciopoa. Bogopon.
(14y9)

Bo3ayx — cmech raszos. CoctaB Bo3ayxa. Kuciopox —
3JleMeHT M TpocToe BemecTBo. 030H. HaxoxzaeHue
KUCIOpoJa B mpupofe, OuU3NYeCKHe U XHUMHYECKHe
cBOCTBa. PeakI[uy ropeHysi POCTBIX U CI0KHBIX BEIECTB.
*TermsioBold 3ddeKT XUMHYeCKOH peaknuu.* 3K30- H

3H/I0TEpMUYECKHE peaknuy, *TepMOXUMHUYECKHE
ypaBHeHus.* [loHATHe 06 okcuzax. CHoco6bl MOJyYeHUs
KHCJOpoJa B J1abopaTOpUd M NPOMBIIJIEHHOCTH.

NpUMeHeHHe KHCJ0pOoJa. KpYroBOpOT KHCJIOpoja B
npupoze. TonanBoO: yrojb U MeTaH. 3arpsi3HEHHEe BO3/1yXa,
yCcuJieHHe NapHUKOBOro 3¢ deKTa, pa3pylLieHre 030HOBOTO
ciosl.

Bozopos — asieMeHT U npocToe BellecTBo. HaxoxaeHue
BO/IOpO/ia B IpHUpo/Jie, GU3NYeCKHe U XUMUYeCKHe CBOHCTBA
(Ha mnpuMepe B3aUMOJEHCTBUSA C HeMeTa/UlaMH U
OKCHJIaMHU METaJIJIOB), NpUMEHEHHE,
noJsiydeHus.* [lousTue o kucjaorax KucioTsl u conu.

*croco6bl

JeMoHCcTpanuu

BsaumogeiictBue pocdopa, ceprl U xesiesa ¢ KUCIOPOJOM
(BO3MOXKHO MCIOJIb30BAHNE BU/IE0OTBITOB).
OnpejenieHue cofiepKaHHUA KUCJI0PO/a B BO3AyXe.
OnBITHI, IeMOHCTPHUPYIOLINE YCIOBUSI BOSHUKHOBEHUS U
npeKpaleH s FrOpeHuUsl.

JlabopaTopHble U MPaKTHYECKHE PAadOTHI

JlaGopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3iiaMyu OKCH/IOB.

[IpakTHyeckas paboTa:

Ne 4., [TosryyeHHe KUCI0POAQ, U3yUYEeHHUE ero CBOMCTB.
[Tpaktuueckas padota Ne5. [Tomy4enue Bogopoaa v U3ydeHUE
€ro CBOMCTB.

Boruuciienus
— MOJIEKYJIIPHOM MacChl KHCI0PO/1a U 030Ha Ha
OCHOBaHHUHU aTOMHOI‘/’I MaCChbl XUMHUYECKOTI'O 3JIeMeHTa

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NPHUMEHATDb 3TU NOHATHUA NIPHU OIIMCAHUUN CBOMCTB
BelleCTB U UX HPEBpaLLLEHHI;‘l C UCII0JIb30OBaHHWEM OINIOPHBIX CJIOB U KJIUIIE.

XapakTepu30BaTh (OMUCHIBATE)C ONOPOI HA NIAH, CXeMY, KPAMKYIO 3anich
coCTaB BO3/yXa, PU3NYeCKre U XM-MHUYeCKHe CBOMCTBA KUCJI0PO/A, CIOCO6BI ero MoJIydeHus,
NpUMeHeHMe U 3HaueHHe B IPUPO/ie U XKU3HU YesIoBeKa.

CpaBHUBATb PeaKLMU [OPeHUs U Me/IIEHHOT0 OKHCJIEHHUS C IpeZiBapUTEIbHBIM 00CYX/AeHHeM
napaMeTpOB CPaBHEHHS.

Co6upaTb NpUGOPHI /15 MOJNYyYeHUs KUCI0PoAa (BbITECHEHHEM BO/bl M BO3/lyXa).

PacnosHaBaTh ONBITHBIM YTEM KHUCJI0OPOJ IO KOHTPOJIEM Ilefarora.

HWcnosib30BaTh XMMHUYECKYI0 CHMBOJIMKY AJIS1 COCTaBJIeHUsI GOPMYJT Bel|eCTB, MOJIEKYISIPHBIX
ypaBHEHUH XUMHUYeCKUX peaKIiil ¢ yuacTHeM KHCI0PoJa.

OGBSCHATD CYIHOCTb 3KO0JI0IMYeCKUX NP06JieM, CBA3aHHBIX C 3arpsi3HEeHHEM BO3/yXa.

CnesfoBaThb NpaBu/iaM 6e30nacHOM paboThI B 1a60paTOPHUU MPH UCIIOJIb30BAaHUU XUMHUYECKON
Hocy /bl M 060py10BaHUs 110/, KOHTPOJIEM Nle[jarora, a Takxe IpaBu/iaM 06palleHus ¢
TOPHOYHMH BellleCTBaMU B 6bITy.

HJIaHI/IpOBaTb " OCYLIECTBJIATb HAa NPAKTHUKE XUMHU4YECKHE 3KCIIEPUMEHTHI, IPOBOAUTDH
HaﬁJI}OAEHI/IH, AeJlaTb BbIBOABI IO pe3yJibTaTaM 3KCIIEpU-MEHTa 1o PYKOBOACTBOM IleJarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyilIe.
Wcnosib30BaTh NP BBINOJHEHWU YYe6OHbBIX 3a/JaHUH U B IPOLECCE UCCJIEI0BATETbCKON
AeATEJIbBHOCTHU HAYYHO-TNIONYJIAPHYIO JIMTEPATYPY XUMUYECKOT0 COAEePXKAHHSA, ClIPABOYHbIE
MaTepHuaJibl, pecypcbl MHTepHeTa noJ pyKOBOACTBOM IeJiarora.

BricTparBaTh pa3BépHyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha MHOPMAILHIo U3
y4ye6HHKA U CIPAaBOYHbBIX MaTe-
pHaJIOB C ONIOPOH Ha MJIaH, TPAMOTHO UCI0JIb30BaTh 3y4YeHHbIH MOHATHIHBIHN annapaT Kypca
XUMHH

Tema 7. Boga. PacTtBopsl.
IousaTHE 06 OCHOBaAaHUAX

Boga. Ee coctaB. CtpoeHue. Mosiekyibl. *®usnyeckue
cBoiicTBa BOAbL. Boma kak pacTBopuTesb.* PacTBOpBL

PaCKprBaTb CMbICJI U3y4aeMbIX MOHSTHUH U NPpUMEHATDb 3THU NIOHATHUA IPHU ONTMCAHUUN CBOWCTB
BeleCTB U UX npeBpameHMﬁ C IIOMOIIbIO neaarora.
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(54)

*[loHsATHe O PacCTBOPUMOCTH BellecTB B BoJe. [loHsiTHE O
HaChIIeHHbIX U HEeHaChIIeHHbIX pacTBopax.* MaccoBas
JloJisl BelllecTBa B pacTBope. PacyeT MaccoBoit jgosu
BelllecTBa B pacTBOpe (MpOLeHTHAs KOHIEHTpaLHsl).
*XuMHUUecKHe CBOMCTBA BOAbI (pa3/iocKeHHUe, PeaKIuu C
HaTpHeM, OKCU/IOM KasbLius, okcuaoM cephllV [ToHsATHE 06
OCHOBaHMSAX. PoJsib pacTBOpoOB B NpUpOJie U B KU3HU
yesioBeka. KpyroBopoT Bojbl B mpupoze.* 3arpsisHeHue

NpUPOJHBIX BOA. OXpaHa YU OYUCTKA NPUPOJHBIX BOJ.

JdeMoncTpauuu

JJ1eKTPOJIU3 BOJbl; CUHTE3 BO/bI; B3AUMOJI€HCTBHE BOJBI C
MeTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMaTePHUAJIOB).

PacTBOpeHUe BelecTB ¢ pa3JIMYHON pacCTBOPHUMOCTHIO.
HcciepoBaHye pacTBOPOB KUCJIOT U Lies104el € IOMOIBI0
WH/JMKaTOPOB.

JlaGopaTopHble M IpaKTHYECKUE PAGOTHI
Ilpakmuueckas paboma:

Ne 6. [IpuroToBJiIeHHEe PAaCTBOPOB C ONpe/ieIEHHON
MacCOBOH /10Jieil paCTBOPEHHOIO BEIECTBA.

XapakTepu3oBaTh GpU3NYEeCKHEe U XUMUYECKHe CBOMCTBA BOAL, €€ pOJIb KaK PaCTBOPUTEJIS B
MPUPOJIHBIX MPOLECCax C ONOPOH Ha ILJIaH U CXeMY.

CocTaB/IAATh ypaBHEHUS] XUMHUYECKUX PeaK[UH C y9acTHEM BOJbI C OTIOPOH Ha CXEMY.

OGBSCHATD CYIHOCTD 3KOJIOTHYeCKUX MP06JieM, CBI3aHHBIX C 3arpsi3HeHUEM NIPUPOAHBIX BOJ,
Croco6bl OUUCTKU BOABI OT IPUMECeH, Mephl 10 0XpaHe BO/J| OT 3arpsi3HeHUsI ocjie
NpeBapUTEIBbHOTO0 CTPYKTYPUPOBAHUS MaTepHasia.

[l1TaHUPOBATH U OCYLIECTBJISATh Ha PAKTHKE XUMUYECKHE IKCIEPUMEHTbI, IPOBOJAUTH
Hab6JII0JeH s, [1eJ1aTh BbI-

BO/IbI [10 pe3yJ/IbTaTaM 3KCIIepUMeHTa 10/, KOHTPOJIEM Me1arora, C UCI0Jb30BaHUEM KJIUIIIE.

CiieoBaTh MpaBUJaM 6€30MacHOMN paboThl B 1a60PaTOPUH IIPH UCIOJb30BAHUU XUMUYECKOMN
MOCy/ibl U 060PYZ0BaHUsI O/ KOHTPOJIEM IeJjarora.

[IpoBOANTE BBIYMCJIEHUS C IPUMEHEHHEM TOHATHS «MaccoBasi [10Jis BellleCTBa B pacTBOpPe» C
onopoi Ha GpOpPMyIbL.

HWcnosib30BaTh P BBINOJIHEHHUH YYeOHBIX 33JaHUH U B IIpoLiecce UCCae,0BaTelbCKON
JlesITeJIbHOCTH HayYHO-NONYJIIPHYIO INTEPATYPY XMMHUYECKOT0 COZlep>KaHUs, CIPaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 1oJ pyKoBOJCTBOM Ilejiarora.

BricTpauBaTh pa3BéPHyTble NMCbMEHHBIE U YCTHbIE OTBETHI C 0IOPOH HAa HHPOPMALHIO U3
y4eOHHKa U CIPABOYHbBIX MAaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIN MOHATHUHHbBINA
anmapar Kypca XMMHH N10CJe IpeJABapUTebHOr0 CTPYKTYPUPOBAHUS MaTepHaJa.

Tema 8. JsieKTpoIUTHYECKASA
Aucconuanys. Xumuyeckue
peakuuu B pacTBopax

(54)

Teopust INEKTPOITUTHUECKON JIICCOLUALIUN.
JccoLuarys.

HEBJICKTPOJIUTHI. Ka.TI/IOHLI7 aHUOHBL. *MeXaHu3M JAUucconralu

DNeKTpOIUTHYECKasT DNeKTPONUTBL U

BEILIECTB C PA3JIMYHBIMH BUAAMH XUMHYECKOH cBsi3u. [loHsTHE

ocrernenyn qucconuanuy.* CUIIbHBIE U CIa0ble 3JeKTPOJIHTHL.
Peakiuy MoHHOrO 0oOMeHa. YciI0BUS NMPOTEKaHUs peakii

HoHHOro oOMeHa 110 KoHIa. [ToHbIe U COKpaIEHHBIC HOHHBIE

ypaBHeHHUs peakiuid. XHMHYECKHe CBOIcTBa  KHCIOT,

OCHOBaHWUII W coliel B CBeTe MpeACTaBICHUH 00

3JIEKTPOJIUTHUYECKOM Tucconnanuu. KauecTBeHHbIE peakiyu Ha

KaTHOHbI M AaHUOHBI: HWOHBI XJIOPUI-, OpPOMHA-, HOAMI-,

cynbdar-, kKapOoHat-, CHInKat-, Gocdar- aHUHOHBI, THAPOKCH-

HOHBI; KaTHOHbBI aMMOHHs, MarHusd, KajJablMs, aJIIOMHUHHA,

xene3a (2+) u (3+), menu (2+), LMHKA, NPUCYTCTBYIOLINE B
BOJIHBIX pacTBOpax.

PackpbIBaThb CMbIC/ U3y4YaeMbIX MOHATHMH, @ TAKXKe CMbICJI TEOPUH 3JIEKTPOJIUTUYECKOUN
JUCCOLIMAIMU C OTIOPOU Ha CXEMBI.

OGBSCHATb MPUYUHBI 3JIEKTPONPOBO/JI-

HOCTH BOJIHBIX PACTBOPOB C IOMOIIIbIO MeJarora.
CoCTaB/IsAITh YpaBHEHHUS JUCCOIMALIMHU KUCJIOT, LIeJI0Uel U CoJiel, MoJIHbIe U COKpallléHHbIe
HOHHbIE ypaBHEHUSI XUMHUUECKUX PeaKIIMi HOHHOTO 06MeHa.

[I1aHUPOBATh U OCYLIECTB/ISATh HA MPAKTUKE XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOJAUTH
HaOJII0/IeHUs, ZIeJIaTh BbIBO/IbI IO Pe3yJibTaTaM 3KCIIepUMEHTA I0C/Ie TpeJBapUTeTbHON
paboThL.

CnenoBaTb nIpaBuaM 6e30MacHON paboThl B TaGOPAaTOPHUH NTPH UCIIOIB30BAaHUHU XUMUYECKOHN
MOCY/Ibl 1 000PYI0BAHUS IO/] KOHTPOJIEM TeJjarora.

[Ipor3BOINTD BBIUKUCIEHHS 10 XAMUYECKUM YPaBHEHUSIM.

BricTparBaTh pa3BEépHYThIe MHUCbMEHHBIE K YCTHBIE OTBETHI C OOPOU Ha UHOPMAIUIO U3
y4eOGHHKa U CIPAaBOYHbBIX MaTEepPHUaIOB, TPAaMOTHO UCII0JIb30BaTh U3yYeHHbIM MOHATUHHBINA
anmnapar Kypca XMMHUH [0CJle Ipe/iBapUTEbHOTO CTPYKTYPUPOBaHUS MaTepuUaa.

HWcnosb30BaTh NPU BbINOJHEHUH YUeOHbBIX 3a/JaHUI U B IIPOLiecce UCCIe10BaTeNbCKON
JlesITeJIbHOCTH HAY4YHO-IONMYJISPHYIO JIUTEPATYPY XUMUUYECKOT0 COZlepKaHUs, CIPAaBOYHbIe
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JleMoOHCTpauuu

JdJieKTpUYecKass IpOBOJHUMOCTb PACTBOPOB BeLIEeCTB;
JIBIDKeHHe HOHOB B 3JIeKTPUYECKOM I10JIe.

OnBITHI, WITIOCTPUPYIOLIYE TPU3HAKHU IPOTEKaHHUs
peakLi HOHHOTO O6MeHa.

JlaGopaTopHbIe U IPAaKTHYECKHE

pa6oThbl

JlaGopaTOPHBI OMBIT:

Peaknuy HOHHOTr0 06MeHa B pacTBOpax 3J1eKTPOJIUTOB:
cyabdara meau(1l) u ménoun, kap6oHaTa HATPUA U
COJISTHOU KUCJIOTBI, peaKlusi HeUTpaniu3auu Mexay
TUJIPOKCUOM KaJIMs U COJISTHON KUCJIOTOM.
BreruuciieHusa

— 110 YypaBHEHUAM XMMHUYECKHX peaKIui

MaTepHaJibl, peCypcChbl I/]HTepHeTa IocJjie KOHCyJIbTalluu C nejarorom

Tema 9. OcHOBHbIE KJIaCChl
HeOopraHu4ecKHx
coeUHEHUH

(1149)

Knaccudukanus HeopraHU4eCKUX coeJMHEHUH.

OkcuApl: cocTas, kaaccubukanus (*ocHOBHbIE,
KHCJIOTHbIE, aMpOTepHbIE, HECOJIE06pa3yoIKe Ha
npuMepe okcyja yriaepoza ll u okenga asora 11*),
HoMeHKJIaTypa *[losydyeHne™ u xuMu4yeckue cCBOMCTBA
OKCHU/IOB (B3aUMO/IEMCTBUE C BOAOU, KUCJIOTAMH,
Ies1049aMHu).

OcHOBaHUs: cOCTaB, kJaccubukanus (Legouu u
HepacTBOpUMbIe OCHOBAHHs), HOMEHKJIATypa, GU3ndecKue
Y XMMH4YeCcKHe CBOWCTBa (B3aUMO/IeHCTBUE C OKCHIAMHU
HeMeTaJlJIOB, KUCJI0TaMHU, COJISIMHU), *c1oco6bl noayyeHus.*
KucnoTsl: cocTaB, kiaccudukans, HOMEHKIATYPA,
dusnyeckre U XMUMUYECKHE CBOMCTBA (B3aUMOJeCTBUE C
MeTaJIJIaMU, OCHOBHBIMM OKCHJIaMH, OCHOBaHUSIMH,
COJIIMM Ha IpUMepe COJITHOU U CEPHOU KUCJIOT),
*crnoco6bl noayyeHUs.* PsJ ak THBHOCTH MeTaJlJIOB.

Couu (cpeZiHMEe): HOMEHKJIATYPa, CHOCOGHI MOJTyYeHUs],
B3aMMOJIEMCTBUE COJIEH C MeTa/lJlaMH, KUCJIO0TaMH,
1[eJI09aMHU U COJIIMU.

F'eHeTHYecKast CBSI3b MEX/Y KJ1acCaMU HEOPraHUYeCKUX
coeauHeHW. ['eHeTHYeckue psAbl. [loHATHE 06
*aM$oTepHBIX TUAPOKCH/IAX (Ha MpHUMepe IUHKA U
AJIFOMUHUSA ): XMMHYECKHe CBOUCTBA B3aUMOIEUCTBHE C
KHCJIOTAMH U 11leJI0YaMH, pa3JioKeHHe MPU HarpeBaHUM.*

Jemoncrpanuu

06pa3ibl HEOPraHUYECKUX BENeCTB PA3JIMYHBIX KJIACCOB.
B3aumogeiicTBre pacTBopa CEpHON KHUCJAOTHI C OKCU0M
meau(ID).
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OrmpeiesieHre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSIMHEHHH 110 M1a0lIoHy.
CocTaBieHHe CXEM CTPOCHHSI OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COCAMHCHUH Ha OCHOBE
OIIpeJICIICHUSL.

CocrapieHue (popMysI OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COSTMHEHHI U Ha3bIBaHUE HX T10
MEXIYHapOIHOH M TPUBHAIBHOI HOMCHKIJIATYPE C UCIIONB30BAHUEM ONPEACICHHS U TaOJIHIIbI
PacTBOPUMOCTH.

KnaccudunupoBanue U3y4aeMbIX BEILIECTB 110 COCTAaBY U CEOUCMBAM C OTIOPOH HA OIPECICHUS,
CXEeMBI ¥ TaOJIHIly PaCTBOPHMOCTH.

CocraBieHne TaOIUIIbI TEHETHYECKUX PSJIOB M CXeMBI «[ eHeTn4ecKast B3auMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHMYECKHX COSTMHEHHMIN 0] PYKOBOJCTBOM Mearora.

ITporHo3upoBaHHEe CBOMCTB BELIECTB HA OCHOBE OOLINX XHMHUUYECKUX CBOWCTB H3YUYCHHBIX KIIACCOB,
TPYII BELIECTB, K KOTOPBIM OHH OTHOCSTCS C HCIIOJIb30BaHHEM cXeMbl «I eHeTHYecKasi B3aHMOCBS3b
OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COSTMHEHHIN» MO/ PYKOBOACTBOM MEAarora.

CocraBieHne MOJIEKYJIIPHBIX YPaBHEHUH PeakIyil, HIUTIOCTPUPYIOLINX XHMUYECKHE CBOICTBA
U3YUYECHHBIX KJIACCOB U CNOCOObI NOMYUeHUs BEIIECTB U3YUCHHBIX KJIACCOB, TPYIII, a TAKXKE
MOATBEPKAAIOIINX FEHETHUECKYIO0 B3aHMOCBSI3b MEX/y HUMH, C OTIOPOH Ha BepOaIbHYIO CXeMy B
KaueCTBE 3PUTEILHOMN OIOPHI.

CocTaBiieHHe MOJIEKYJISIPHBIX YPaBHEHHUH peakIyii 10 CXeMaM C NMPeABapUTENbHBIM 00CyKICHUEM
BEIOOpA PEArUPYIOIINX BEIECTB.

BrlunciieHne 1o ypaBHEHHAM XUMHUYECKHX Peakiuil KonnuecTBa, 00bEMa, Macchl BEIECTBA MO
KOJINYECTBY, 00BbEMY, Macce peareHTOB HJIH MPOAYKTOB PEAKIIUH 110 aJrOPUTMY.

ITnaHMpOBaHUE M OCYLIECTBIICHHE Ha IPAKTHKE XUMHUYECKOTO SKCIIEPUMEHTa U HAOIIOACHHUS O]
PYKOBOJCTBOM YYHTEIS.

®dopMyHpoOBaHUE BBIBOIOB M0 Pe3yJIbTaTaM IKCIIEPUMEHTA C HCII0JIb30BaHUEM OMOPHBIX CJIOB.
DopmMynrpoBaHHe C TOMOIIBIO NT€Aarora 1 BEIIIOJHEHNE MpaBuil 0e30macHoi paboThl B 1abopaTopuu
IPH UCIIOIE30BaHUN XUMHUYECKOH MOCYIbI U 000PYIOBaHKSI.

Hcnonb30BaHue MPH BHIOIHEHWH YIeOHBIX 3aJaHHI U B IIPOLIECCE UCCIIEIOBATEIBCKOM e TeIbHOCTH
Hay4HO-TIOMYJISIPHO JINTEPaTypbl XUMUYECKOTO CO/IepIKaHUs, CIIPABOYHBIE MaTEPHAIIbI, PECYPCHI
HHTepHeTa, OCyIIEeCTBICHNE BRIOOPA MO/ PYKOBOJICTBOM HACTaBHHKA.




Peakuus HelTpasusanuu. BeicTpanBanue pa3BEPHYTHIX MMCHMEHHBIX M YCTHBIX OTBETOB C OMOPOH Ha HHPOPMAIHIO U3
BeiTecHeHne oHOr0 MeTaslJIa APYTUM U3 pacTBOpa COJIH. yueOHHKA U CIIPAaBOYHBIX MAaTEPUAIOB, IPAMOTHOE HCIOIb30BaHNE N3yIEHHOTO TOHATHIHOTO

.JIa6opaT0prle M IPAKTHYECKHe paﬁoTu arrapara Kypca XUMHH € UCIIOJIb30BAaHUEM IJIaHAa, OITIOPHBIX CJIOB, aJITOPUTMA.

JlabopaTOpHBIE ONBITHI:

BsanMogelicTBre KUCIOT C MeTa/lJIaMu.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHUH.
B3auMogelicTBUe HepaCTBOPUMBIX OCHOBAaHUM C
KHUCJIO0TaMH.

PaznoxeHnue rugpokcuaa Meau(ll) npu HarpeBaHuu.
[IpakTHyeckas paboTa:

Ne 7. PelieHre 3KCllepMMeHTAJIbHbBIX 33/ja4 110 TeEMe
«OCHOBHBIe KJIaCcChbl HEOpPraHUYeCKUX COeJUHEeHUM».

BbluucneHnusn
— 10 YPaBHEHHUSM XMMUYECKUX PEAKITUN

Pazpneu 3. BemecTBo M XMMHYECKHe peakuuu, 44

Tema 10. Xumuueckue *[ToHATHE O CKOPOCTH XMMHUECKO# peakuuu. PakTopsl, | PACKPBIBATE CMBICI H3Y4aeMBIX MOHSATHIT U IPUMEHATH STH IOHSTHS IPH OIIMCAHHH CBOHCTB BEIICCTB U

peakuuu. OCHOBHBIE HX IPEBpalleHUH.

3aKOHOMEPHOCTH XUMHYIECKHX KrnaccngunupoBats XUMHYECKHE PEAKIIUH IO Pa3IMYHBIM ITPU3HAKAM.

peaxknuii (44) Y cTaHaBIMBATh 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH PEaKIMH OT Pa3sIMIHbIX (PaKTOPOB IO

PYKOBOACTBOM Y4HTEJIS.

Honstne 0  XUMHYECKOM  paBHOBecHH.  CMENICHHE [IporHo3MpoBaTh BO3MOXKHOCTH HPOTEKAHHS XMMHYECKHIX PEBPAIICHHI B PA3THUHbIX YCIOBUAX 0CHE

XUMHUYECKOTO paBHOBecHsA. (DaKkTOphl, BIUSIOIMIUNE HA | MPEABAPUTENHHON PaboOTHI.

CKOPOCTh XMMHUYECKON peakiy U MOJIOKEHNE XUMUYECKOTO OnpenensTs OKUCIUTENb U BoccTaHoBHTENb B OBP.

COCTaBIATH 3JIEKTPOHHBINA OaJTaHC pEaKIny.

[TpOM3BOIUTE BEIMHCIICHNUS [0 XUMHUYECKAM YPABHEHUSIM TI0 AJITOPHTMY.

BBICTpanBaTh pa3BEPHYTHIC MICHMEHHBIE M YCTHBIE OTBETHI C ONOPOH Ha MH(OPMALHIO U3 y4eOHUKA U
CIIPaBOYHBIX MAaTEPHaNOB, IPaMOTHO MCHOJIb30BaTh H3YUCHHBIH MOHATHIHHBINA anmapar Kypca XUMUH
II0CJIE TIPEIBApUTEIBHOTO CTPYKTYPHPOBAaHHs MaTepUaa.

Vcnonp30BaTh MpY BEITIOHEHUH YY€OHBIX 3aJaHUH U B IIPOLIECCE MCCIE0BATENBCKON IESITEbHOCTH
HaYYHO-IIOMYISIPHYIO JIATEPATypPy XUMHIECKOTO COJECPKaHUs, CIIPAaBOYHBIE MATEPHAIIBI, PECYPCHI
WnTtepHeTa nocie KOHCYJIBTAINH C TI€arOroM.

PacCKpBIBaTh CMBICI N3yYaeMbIX MOHSTHUIL, a TAKXKE CMBICIT TEOPUH 3IEKTPOIUTHIESCKOHN JUCCONNALUH C
OTIOPOH Ha CXEMBI.

DOBSICHATD IPUYMHBI ATEKTPOIPOBOAHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO Mearora.

CocTaBiATh ypaBHEHUs JUCCOLUALNY KUCIIOT, IIENoueil U colel, ONHbIe U COKpaLIEHHbIE HOHHbIE
YpaBHEHUsI XUMHYECKHX PEAKIMil HOHHOTO OOMeHa.

r[J'IaHI/lpOBaTb U OCYLICCTBJIATH HA NMPAKTUKE XUMUYECKUE DKCIIEPUMEHTHLI, IIPOBOAUTL Ha6.]'lI'O)ICHI/I$[,
JIeTaTh BBIBOJIBI IO Pe3yJIbTaTaM SKCIIEPUMEHTA MOCIIE MIPEABAPUTEIFHOH PaboTHI.

CnenoBats nmpaBuiiaM 6e30macHOM paboTHI B Ta00PaTOPHUHU ITPU UCTIOIB30BAHUH XUMUYECKOH TTOCY Bl H
000pyI0BaHUS O KOHTPOJIEM TIearora.

[TpOM3BOTUTE BEIMHCIICHHUS 10 XUMUYECKUM YPaBHEHUSIM.

BIIUSIONIME HA CKOPOCTh XUMHUECKOH peakuuu. [loHsTHE O
TOMOTEHHBIX M TETepOreHHBIX peaknusax. IloHsaTne 00
0o0paTUMBIX ¥ HEOOPAaTUMBIX XHMHYECKHX PEaKIUsX.

paBHOBecus. Knaccupukanuss XUMHYECKHX pEaKIHd I10
Pa3HBIM OCHOBAaHUSAM. *
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BBICTpauBaTh pa3BEPHYTHIE MICHMEHHBIE M YCTHBIE OTBETHI C OMIOPOH HAa MH(OPMAIHIO U3 yIeOHUKA U
CNIPaBOYHBIX MAaTEPHANIOB, IPAMOTHO HCIOJIB30BaTh H3yUeHHBIH MOHATHHHBIN anmapar Kypca XUMUH
MOCJIe MPEeIBAPUTENLHOTO CTPYKTYPUPOBAaHHS MaTepuaa.

Hcnionb30BaTh MPH BEIMOTHEHUH YU€OHBIX 3aJaHUH U B IPOIIECCE UCCIIEI0BATENBCKON 1SS TEBHOCTH
HAY4YHO-IOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COJICP KaHUsI, CIIPABOUHBIEC MaTEpUAIIbl, PECYPCHI
HuTepHeTa nocne KOHCYIbTallUU C IearoroM

9 KUIIACC

(2 4 B HEZEMIO, BCETO 68 W)

IIpumepHBIe TEMBI,
pacKpbIBaloIne JaHHBII
pa3ne NporpaMmel,

U KOJIH4eCTBO YacoB,
O0TBOJMMOE HA X U3Y4YeHHe

OcHOBHOe coep:kaHue

OcHOBHbI€ BU/IbI IEATEIbHOCTH
o0yyaromuxcs

Pasge 1. BemecTBo 1 XUuMHU4YecKkHue peakuu (104)
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IloBTOpEHUE U yT1yG1eHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 Kiacca

(104)

IIepuoauueckuii 3akoH. Ilepuonnyeckas cucteMa XMMHYECKUX
anemenToB JI. V1. MenzneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHHUH CBOHCTB XUMHUYECKUX
3JIEMEHTOB TEPBBIX TPEX MEPHOJOB, KU, KAJIbLUS U UX
COCJIMHEHUI B COOTBETCTBUU C MOJI0XKEHUEM DJIEMEHTOB B
NEepUOJUYECKOI cUCTEME U CTPOCHUEM UX aTOMOB.
Krnaccuduxarys 1 HOMEHKIIaTypa HEOPraHUIECKUX BELIECTB
(MexayHapoHAs U TPUBHAIBHAS). XMMHIECKHE CBOWCTBA
BEILECTB, OTHOCAIINXCS K Pa3IMYHBIM KJIaccaM
HEOpraHMYeCcKUX coeuHeHull. ['eHeTnueckas cBsi3b
HEOPraHWYECKHX BEIIECTB.

CrpoeHue BelecTBa: BUABI XUMIUECKON CBSA3U U THUIIBI
KPHUCTAJUINYECKUX PEHIETOK. *3aBUCHUMOCTh CBOMCTB BELIECTB
OT UX CTPOEHHUS. *

XUMHUUECKUE peaKkiuy. KIacCH(pUKanus XUMHIECKIX peaKIuit
10 PA3JIMYHBIM OCHOBAHUSIM.

Teopust 27€KTPOTUTHUECKON JUCCOLMALINN

JleMoOHCTpauuu

1. Mogenu KpUCTa/IM4eCKUX PelIETOK HeOpraHU4ecKUx
BelleCTB.

2. KopoTtkoneproaHas 1 JUTHHHOIIEpHOAHAS (POPMBI
[Teproauueckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB

J. 1. MenneneeBa

IpakTnueckas pabota Ne8 «Peakium HOHHOTO OOMeHay
IMpakTnueckas pabora Ne 9 «KauecTBeHHBIE peaKIIMU HA HOHBI
B pactBope".

KontponbHas pabora Ne6 «nekTporuTHdeckast TUCCOIHAIIHs»

XapakTepu3oBaTb XMMUYECKHE 3JIEMEHTHI IEPBBIX TPEX EPHUO/0B, KAJIUA U KaJbLUA 110 UX
noJsioxkeHu1o B [lepuosnyeckoit cucreme /l. U. MeHzesieeBa ¢ oopoH Ha aIrOPUTM.

KnaccuduuypoBaTh 1 Ha3blBaTh HeOpraHW4eCKHe BelllecTBa U3yYeHHBIX KJIACCOB C OIIOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuchIBaTh 061ME XMMUYECKHE CBONCTBA BELLECTB Pa3/IMYHbIX KJIACCOB, IO TBEPKIATD
CBOWCTBA IpHMepaMHU MOJIEKYJISIPHBIX YpaBHEHUH XUMUY€ECKHX PEAKIUH C OIOPOH HA CXEMY.

OnpenensiTh BUJ XMMUUECKOHN CBSI3U U TUIl KPUCTAIMYECKON PEIIETKHY BeLeCTBA C ONIOPOM Ha
cxXeMmy.

[IporHo3upoBaTh CBOKWCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHUS NOCJIE IPEABAPUTENTBHOTO
pas6opa.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
rHopMalHIo U3 y4e6HUKA U CIPAaBOYHBIX MaTepHaIoB, FPAaMOTHO UCII0/Ib30BaTh U3y4eHHbIN
MOHATHUHHBIN aNnapaT Kypca XUMHUH.

HWcnosib30BaTh NpHY BBINIOJHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce HCCIel0BaTeIbCKON
JlesITeIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATYPy XMMHUUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcbl MHTepHeTa 0/ PyKOBOACTBOM IleJjarora.

PackpbIBaTh CMBICI TEOPHUH NEKTPOIUTHYECKOH Ancconuanu. OOBSICHITh IPUYNHEIL

3JIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB;

CoCTaBJIATh YpaBHEHHS JUCCOLMALIMH KHCIIOT U IIEJI0YeH, HOJIHBIC U COKPAILCHHbIE XMMHYECKUE

YpaBHEHHA XUMHUYECKUX peaKL[I/Iﬁ HOHHOI'0 OOMEHa.

Paszaen 3. HemeTasibl

U UX coeJUHeHus (24 1)

Tema 3. O61as
XapaKTepUCTUKA
XHUMHUYECKHUX 3/1eMeHTOB VIIA-
rpynnsl. I'asioreHst

(44)

06125 XapaKTepUCTHUKa rajoreHoB. 0cCO6eHHOCTH
CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB, XapaKTepPHbIE /ISl HUX
cTeneHu okucaeHus. CTpoeHue U pU3nIecKre CBOUCTBA
MNPOCThIX BEIECTB — raJioTeHOB. XHMHUYECKHEe CBOHCTBA Ha
npuMepe xJjopa (B3auMo/ieiCTBHe C MeTa/lJIaMH,
HeMeTa/lJIaMH - BOJIOPO/IOM U KUCJI0pO0M, *1esioyamu™).
XsopoBoopo. CosisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA,
*nosiyyeHue*, npuMeHeHue. KauecTBeHHbIe peakIUK Ha
rajioreHu/[-MoHbl. */[eficCTBHE XJI0pa ¥ XJI0POBO/OPOa Ha
OpraHusM yeJjioBeka.* BakHellIve XJ0PUAbI U KX

OGBSICHATD 001IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJ/IJIOB U UX COeJMHEHUH B
npeJies1ax MajblX IEPUO/OB U TJIaBHBIX OArpymi [lepuouyeckoi CHCTeMbI XUMUYECKHUX
3J1EMEHTOB C Y46TOM CTPOEHHS UX AaTOMOB C UCN0JIb30BAHUEM CXEMBI.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTBIX BELECTB rajloreHoB (Ha
npUMepe XJI0pa) U CJIOXKHBIX BELeCTB (XJI0POBOJ0PO/Ia, XJI0PH/IA HATPHUS), CIIOCOBHI UX
NOJIy4eHHs], TIPUMEHEHHUE U 3HAYeHHe B IPUPO/Ie U XKU3HHU YesIoBeKa MoCJIe
CTPYKTYypHUpPOBaHUS MaTepHaJa.

OnpeJie/IsiTh TaJIOTEHU/-HOHBI B PACTBOPE C UCNOJIb30BaHUEM TabJIMIbl "XapaKTepHble
peakLuy Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBIATH HA TPAKTHUKE XUMHYECKHE 3KCIIEPUMEHTHI, TPOBOUTD
HabJII0/IeHUS, J1e1aTh BBIBOZBI 10 pe3y/IbTaTaM 3KCIIEpUMEHTA 110CJIe IpeABApUTEbHON

58




HaxoxJeHHe B Ipupoze.

JeMoOHCTpauumn

BuseomMaTtepuasibl: rajloreHsl U UX COeJUHEHUS.
06pa3sibl XJI0PU/I0B.

JlaGopaTopHble U IPaKTH4YeCKHUe PaGoThI
JlaGopaTOPHBIH OMBIT:

PacnosnaBaHue x/10pu/-HOHOB.

paboThL.

CrenoBaTh npaBusaM 6e30MacHOM paboThl B Ja6OPaTOPUM NPH UCII0JIb30BAaHUN XMMUYECKOH
1oCy/ibl M 060py10BaHHUs 110/, PYKOBO/JCTBOM IleJlarora.

BbicTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha MHPOPMALHUIO U3
y4eOHHKa U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIN MOHATUHHbINA
anmnapar Kypca XuMHUH.

HWcrnosib30BaTh NPHU BBIMOJHEHUH YYe€OHbBIX 3aJJaHUH U B IPOLECCE UCCJIEI0BATENbCKON
JleATEIbHOCTH HayYHO-TIONYJ/IIPHYIO0 JIMTEPATYPY XUMHUYECKOT0 COZlePXKAHUSs1, CIPaBOYHbIE
MaTepuaJbl, pecypcbl HHTepHeTa

Tema 4. O61mas
XapaKTepUCTHKA
XHUMHUYECKHUX 3/1eMeHTOB VIA-
rpynimesl. Cepa u eé
coeauHeHus (5 4)

061as xapaKTepUCTHKA 3/1eMeHTOB VIA-rpynmnsbl.
Oco6eHHOCTH CTPOEHUS] aTOMOB 3THX 3J1EMEHTOB,
XapaKTepHbIe JIJIs1 HUX CTeNeHH OKUCaeHus. CTpoeHue U
¢dusnyecKre CBOMCTBA MPOCTHIX BELIECTB — KUCJI0POAA U
cepbl.

AnnoTrponHsle MogUGUKALUY KUCJI0PO/A U CEPBI.
Xumuryeckue CBONCTBa cepbl. CEPOBO/IOPO/I, CTPOEHHUE,
du3nYecKre U XMMHYeCKHe CBOMCTBA (KUCIOTHbBIE U
BOCCTaHOBUTeJbHBIE). OKCUABI Cepbl KaK MpeACTaBUTENH
KHUCJIOTHBIX OKCUA0B. CepHasi KUCJI0Ta, U3niecKue

Y XMMHUUYeCKHe CBONCTBA (001He KaK MpeICTaBUTE s
KJ1acca KUCJIOT U ceniuyecKkye), IpUuMeHeHHe.
CepHuUCTas KMCJIOTA.

*XUMHYecKue peaKkl Ky, Jexaliie B OCHOBe
MPOMBILIJIEHHOTO CN0co6a NMoJy4eHus1 CEpHON KUCJIOTHL*
CoJ1u CepHOM KUCJ/IOTBI, KaueCTBEHHas peaklus Ha
cyapdaT-HoH.

HaxoxxzeHue cepbl U eé coeJUHEHUH B IPUPOJE.
*XHMMHYecKoe 3arpsi3HeHNe OKpyXKatolleil cpesipl
coeIMHEHUSIMU cepbl (KUCIOTHBIE J0KH, 3arpsi3HEeHHe
BO3/IyXa U BOJIOEMOB), CIOCOGBI €0 NpejoTBpaleHus.*

JleMOHCTpauuu

Kosneknuu (BuZieoMaTepHrasbl): cepa v eé coeJUHeHUsI.
O6yryiMBaHUe caxapa [oj, fJeicTBrueM
KOHLEHTPUPOBAHHOW CEPHOM KUCJIOTBI.

JlaGopaTopHbIe U IpaKTHYeCKHUe paGoThl
JlabopaTopHbBIE ONBITHI:

O6HapyxeHHe cy1bpaT-NOHOB.

B3aumosiericTBre pa36aBJIeHHONW CEPHON KUCIOThI C
LIMHKOM. BhIuMC/IeHUA

M0 YPaBHEHUSM XUMHYECKHUX PEAKILUH;

O6bACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB VIA-rpynnsl 1 Ux
coelMHEeHUH
C y4€TOM CTPOEHHUSA UX aTOMOB C OIIOPOH Ha cxeMy "Vi3MeHeHUe paZiMycoB B HoArpynnax’.
XapakTepu3oBaTh pU3NUECKUE
Y XMMH4YecKHe CBOHCTBa IIPOCTOr0 BelllecTBa Cephl U eé coeJUHeHUH (CepoOBOA0OPO/ia, OKCHOB
cepbl, CEPHOH KUCJIOTHI, CYyJIbPATOB), CIOCOOHI UX MOJIyYeHHs], IPUMEHEHHE U 3HAYEHUE
B IPUPO/ie U >KU3HU YesI0BeKa C OITOPOM Ha CXeMy U IIJIaH.

OnpezensiTh HaJM4YMe Cy1bdaT-HOHOB B paCTBODE.

OGBACHATD CYIHOCTb 3KOJIOIMYeCKHUX IP06JieM, CBI3aHHBIX C IepepaboTKOHN coeJUHEHUH cephI
nocJie CTpyKTypHUpPOBaHUsI MaTepHasa.

[I1aHMPOBATh U OCYLIECTBJAATh HAa MPAKTHKe XUMUYECKHe 3KCIIePUMEHThI, IPOBOAUTD
HaOJII0/leHNs], ie/1aTh BBIBOABI 110 pe3ysibTaTaM 3KCIepUMeHTa.

CnenoBaThb NpaBuaM 6e30MacHOM paboThl B JaGOPAaTOPUU NPH UCIOJIb30BAHUHN XUMUYECKON
MoCcy/ibl M1 060pyA0BaHUs IO/ PyKOBOJCTBOM IleJjarora.

[Ipou3BOUTE BBIUUCAEHHUS 10 XMMUYECKUM YPABHEHUSIM M0 aJITOPUTMY.

HWcnosib30BaTh NpHU BBINOJHEHUH yUe6OHBIX 33/JaHUH TEKCThI yYeGHUKA, CIPAaBOYHbIE
MaTtepuassl ([lepuoanyeckyro cuCTeMy XMMUUYeCKHX 3jieMeHTOB /Jl. Y. MeHjenieeBa, TabinIy
pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJlel B BOJie, 3JIeKTPOXUMHUECKUH Ps/Jl HaNlpsHKeHUH
MeTaJJoB).

HWcnonbp30BaThk NpU BLINOJHEHUH yueb-

HBIX 33/JaHUH U B ITpolLiecce UCCe0BaTeIbCKON e TeIbHOCTH HayYHO-IOMYJIIPHYIO0 INTepaTypy

XMMMYEeCKOT0 COJlep KaHMs, CIPaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa

10C/Ie KOHCYJIbTAllUH C NTeJJaroroM
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Tema 5. O61as
XapaKTepHCTHKA
XMMHUYECKHUX 31eMeHTOB VA-
rpynnsl. A3oT, pocdop u ux
coeAUHEHUS

(74)

0O611as xapaKTepHUCTHKA 3/1eMeHTOB VA-rpynnsl.
Oco6eHHOCTH CTPOEHHS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe JI/Is1 HUX CTeNeHH OKUC/IeHHs.

A3oT, pacnpocTpaHeHHe B IpUPOAe, PU3NYECKUE U
XUMUYeCKHe CBOHUCTBA (B3aUMOENUCTBHE C MeTalJIaMH U
HeMeTaJl/IaMU - KHCJI0POZOoM U BogopogoM). Kpyroopor
a3oTa B IPUPOJE.

AMMuak, ero ¢pu3uyecKre U XUMHUYeCKUe CBONCTBA
(okucneHre, OCHOBHbIE CBOMCTBA BOJAHOI0 pacTBoOpa),
*nosiyueHue* u npuMeHeHue. COTM aMMOHHUS, UX
dusnyeckre U XUMHUYECKUE CBOMCTBA (pasJiokeHHe,
B3aMMOJEeHCTBHE CO 11[eJI0YaMHU), TPUMEHEHHUE.
KavecTBeHHas peakiysi HA MOHbl aMMOHMUSI.

A30THas KMCJIOTa, eé u3nyecKre U XUMUYeCcKre CBOMCTBa
(ob1uMe Kak mpescTaBUTE S KJIacca KUCJIOT U
cnenuduyeckre). A30THCTast KMCJA0TA. Mcrnosnb3oBaHue
HUTPATOB U COJIE aMMOHHUSA B KauecTBe MUHEPATbHbIX
yA0OpeHUH.

*XuMHYecKoe 3arpsi3HeHNe OKpYKalolel cpeJibl
coeJMHEHUSIMU a30Ta (KMCIOTHBIE JJOX/AH, 3arpsi3HEHUE
BO3/1yXa, IOYBLI U BOZOEMOB).*

®ocdop, *amnorponHbie Mogubukanuu pocpopa*,
dusMYecKre U XMMHUYeCKHe CBOMCTBa (B3aUMOJeNCTBHeE C
MeTa/UIaMM, HeMeTa/llIaMH, *KOHIeHTPUPOBAaHHOH
a30THOU U CEpHOH KUCIO0TaMU).*

Okcup pocoopa(V) u pocoopnas kucaora, dusudeckue U
XMMHUYeCKHe CBOWCTBA, osyyeHre. KayecTBeHHas
peakuus Ha docdaT-HOHBL.

Hcnonb3oBanue pocdaToB B KauecTBe MUHEPAJIBHBIX
yAo06peHUi. 3arpsisaHeHHe NPUPOJHBIX BOJOEMOB
docdaramu. JleMoOHCTpaALMU

Kosnnekmuu: pocdop u ux coefuHeHUs.
B3saumozeiicTBre KOHLIEHTPUPOBAHHOM a30THOM KUC/IOTHI
C MeJibI0.

JlaopaTopHbie U IPaKTHYeCKHe paGoThl
JlabopaTopHbBIE ONBITHI:

1. BsauMoelicTBUE cojieli aMMOHHUS C ILIEJI0OYbIO.

2. O3HakoMJIEHHE € 06pa3LaMu a30THBIX U GocPOpHBIX
yA06peHuH.

[IpakTHveckas paboTa:

Ne 10. [TosryyeHUe aMMHUaKa, U3y4yeHHe ero CBOMUCTB.

Buruuciaenus

O6bACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-IpyIIbI U UX
coeJMHEHUH € Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb GU3NYECKHE U XMMUYECKHE CBOMCTBA IPOCTHIX BelllecTB a3oTa ¥ pocdopa 1
MX coeJMHEHUH (aMMHUaKa, Cojlel aMMOHUS, a30THOW KHUC/IOTBI, HUTPATOB, OKCUAA
docdopa(V) u pochopHoit kuca0THI, PocdaToB), COCOOHI UX MOJIYYEHUS, IPUMEHEHUE U
3HaueHUe B IPUPO/Ee U )KU3HU YesI0BEKA C UCTI0/Ib30BAHHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHs U GochaT-HOHBI B PACTBOPE C UCIIO0Ib30BAHUEM TAOIHIIbI
"XapakTepHble peaKLM1 Ha KATUOHBI U aHUOHBI".

OGBbSICHATD CYLIHOCTb 3KOJIOTMYECKUX PO6JIEM, CBSI3aHHBIX C HAX0XKJEHHUEM COeIMHEHUH
asoTa 1 pocdopa B OKpyKawllel cpee.

[11aHUPOBATh U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKUE IKCIEPUMEHTDI, IPOBOJUTD
HabJIl0JeHHs, [leJlaTh BbIBO/BI 110 pe3yJibTaTaM 3KCIepU-MeHTa.

CnenoBaThb NpaBuaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOIb30BAaHUHU XUMUYECKOH
MOCy/ibl M1 060PYZ0BaHHS.

[Ipou3BOJUTE BBIUUCAEHHUS 10 XUMUYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh NpHY BBINOJHEHUH yUeOHBIX 3aJaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIe
MaTepuasbl (IEPUOAUYECKYIO CUCTEMY XUMHUUYeCKHX 3jieMeHToB /. Y. MeHjenieeBa, TabiuIy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJieH B BOJie, 3JIEKTPOXUMUYECKUH Psifl HaNpsHKeHUH
MeTaJJIoB).

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3alaHUH U B IIPOLleCCe UCCIe[0BaTEIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepPXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJie KOHCY/IbTAlMH C elarorom
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— I10 YPaBHEHHUAM XMMUYECKUX peaKLlI/Iﬁ

Tema 6. O611as XapaKTepuc-
THKA XMMU4YeCKHUX 3/IEMEHTOB
IVA-rpynnbl.

Yriepoj v KpeMHMH U X
coeJMHEeHUs

(84)

Yryepog, ayjuioTponHble Moaudukanuu (rpadut, anmas),
pacnpocTpaHeHue B IpUpoJie, pusnudeckre U XUMUYECKHe
cBoHcTBa. Ancop6uus. Kpyrosopor yryiepoja B npupoze.
Oxcuabl yriepoja, ux Gusndeckre U XMMU4eCKHe
CBOHWCTBA (B3aMMOZeHCTBHE C MeTa/yIaM{, HeMeTaJ/lJIaMHy,
*KOHLeHTPUPOBAHHOU a30THOW U CEPHOU KUCI0TaMu)*,
WX JIeHCTBUE Ha )KMBble OPraHU3Mbl, *noydeHue*

Y IpUMeHeHue. *JK0JI0THYecKre Npo6JeMbl, CBI3aHHbIE C
okcugoM yriaepoga(lV); runoresa rio6anbHOTO
MOTeIJIEHUs] KJIUMATa; TapHUKOBLIN 3ppeKT.*

YrosibHas KMCJIOTA U €€ CoJY, UX PU3NYecKHue U
XMMHYeCKHe CBOWCTBA, NoIyYeHuUe U IPUMEeHEHHE.
KayecTBeHHas peakLisl Ha Kap6OHAT-UOHBI.
*Wcnosib30BaHKEe KapOOHATOB B OBITY, MEIUIIMHE,
NPOMBILIJIEHHOCTH, CEJTbCKOM X03sIhCcTBe. *

KpemHui, ero pusnyeckue 1 xumuieckre cBoMcTBa (Ha
npuMepe B3aUMO/IEHCTBHS C META/UIaMU U HEMETAJIaMuU),
*MoJlydeHue U MPUMEHEHHE B 3JIEKTPOHUKE.*
*CoejMHeHUs KpeMHHUA B ipupoje. O6uiue
npejcTaBieHUs 06 okcuze kpeMHuUsA(IV) u kpeMHUeBoOM
kucaoTe. CUIMKATBI, UX UCI0JIb30BaHUE B GBITY,
MeJiMIIMHE, TPOMBILIJIEHHOCTH. Bax-Helue
CTPOUTEJIbHbIE MAaTepPHaJIbl: KEPaMHUKa, CTEKJIO, [IEMEHT,
6eTOoH, KeJ1e300eToH. [Ipo6yieMbl 6€30MacCHOTO
HCNOJIb30BaHUs CTPOUTEJbHBIX MaTEPHAJIOB B
MOBCeHEBHOM xKU3HU.* JleMOHCTpauuu

Mogeu KpuCTa//IN4ecKUX pelléTOK a/iMasa, rpaduTa,
MoJIeKy bl QyJlIepeHa.

Apncop61ysl pacTBOPEHHBIX BellleCTB aKTUBUPOBaHHBIM
yraém. [Ipotusoras.

BupeomMarepuasibl: CUIIMKaTHasA IPOMBIILLJIEHHOCTb.
Mogeiv MoJieKyJ1 OpraH14YeCcKHUX BellieCTB.
JlabopaTopHble U IpaKTH4YeCcKNe paGoThl
JlabopaTopHBIi onbIT: KauecTBeHHas peakius Ha
Kap6oHaT-HOH. [IpakTHYecKre paboThl:

Ne 11. [Toniy4yeHMe yIrIeKUACIOrO ra3a v U3y4eHue ero
CBOJCTB.

Ne 12. PemreHue akcniepvMeHTa/IbHBIX 33/ja4 110 TeMe
«HemeTasibl».

BbryuciieHus mo YPaBHEHHUAM XUMUYECKUX peaKuHﬁ

61

O6bACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB [VA-rpynnsl 1 ux
coeJMHEHUH € Y4ETOM CTPOEHHS UX ATOMOB.

XapakTepusoBaTb ¢U3NYECKHE U XMMUYECKHE CBOMCTBA NIPOCTHIX BELECTB YIJIeposa U
KPEeMHHS U UX COeJUHEHUH (OKCUOB yTrJIepo/a, yroJbHOH KUCI0Th], Kap6OHATOB, OKCH/A
KpeMHHs1, KpeMHHUEeBOH KHCJIOTbI, CHJIMKATOB), COCOOBI UX MOJy4YeHHUs], IPUMEHEHHe
Y 3Ha4YeHUe B IPUPOJie U XU3HHU YeJI0BeKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C HAX0XKJ,eHHUEM YIJIEKUCJIOr0 ra3a
B OKpy»Kalolel cpefie.

[I1aHUpPOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,

[IpoBoANTE HAGJIIOIeHNS, ie/1aThb BBIBO/BI 110 Pe3yIbTaTaM 3KCIIepUMeHTa IocJie
npe/BapUTEJbHON pabOTHI.

CnenoBaThb NpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOIb30BAaHUHU XUMUYECKOHN
MoCy/ibl M1 060PyZ0BaHUS.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHBIX 3a/JaHUH TEKCThI yueGHKKA, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUUYeCKHUX 3jieMeHTOB /. Y. MeHjenieeBa, TabinLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJlel B BOJiE, 3JIEKTPOXUMUUYECKUH PsIfl HANlPsHKeHUH
MeTaJlJIOB) NI0C/Ie KOHCYJIbTAI[MU C 11eJaroroM.

HWcnosib30BaTh NpHY BHINIOJIHEHUH yUe6GHbBIX 3a/laHUH U B IIpoIiecce Uccae0BaTe1bCKON
JlesITeIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATYPYy XMMHUUECKOTI'0 COAEePKaHUs, ClIPaBOYHbIe
MaTepuasbl, pecypcsl UHTEepHeTa




Paspgeu 2. MeTa/uibl M MX coeguHeHHs (20 4)

Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

0O611as xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB —
MeTaJ/lJIOB Ha OCHOBaHUH UX MOJIOKEeHHS B
[lepnoanyeckoi cucTeMe XUMHUYECKHX 3J1eMEHTOB

. U. MeHieneeBa u cTpoeHUs aToMoOB. CTpoeHUe
MeTa/lJIoB. MeTa/indeckas CBSI3b M MeTaJlJIndecKas
KpHUCTa/JIM4ecKas pelléTKa. JJ1eKTPOXUMUYeCKUH pAJ
HanpspKeHUH MeTanoB. Pu3nyecKue U XUMUYECKUE
CBOWCTBA METAJIJIOB (B3aUMOIeeHCTBHE C KUCIOPO/0OM,
BOJIOH, KUCI0TaMHU). *O611Ke CIOCOOBI MOJIyYEeHUS
MeTas10B.*

*[loHATHE 0 KOPPO3UH METAJLJIOB U OCHOBHBIE CIIOCOOBI
3alUThI OT KOoppo3uu. CIIaBhl (CTaslb, YYTYH,
JI0paJIOMUHUM, 6POH3a), UX TPUMeHeHHe B ObITY U
MPOMBIIIIEHHOCTH.*

JeMoHCTpauumn

O3HakoMJIeHHe ¢ 06pa3l;aMu MeTaJLJIOB U CILJIABOB, UX
$U3UYECKUMHU CBOMCTBAMHU.

Mojesu KpUCTaJINYeCKHX PeLIETOK METAJJIOB.
BuseomMartepuasibl: KOppo3usi METAJLJIOB.

JlabopaTopHble U IpaKTH4YeCcKHe paGoThl
JlabopaTOpHBIE ONBITHI:

O3HaKoMJIeHHE ¢ 06pa3LiaMU CMJIaBOB METAJJIOB.
3aBUCHMOCTb CKOPOCTH PeaKIMU MeTaslyIa C KUCIO0TOH OT
NPUPOABI MeTaslIa.

BbruucieHust
110 ypaBHEHUSIM XMMUYECKHX peaKUil.

PackpbIBaTh CMbIC/ M3y4aeMbIX NOHATUHI U IPUMEHATb 3TH NOHATUSA IPYU ONMCAaHUU CBONCTB
BellleCTB U UX NpeBpalleHuH .

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-MEeTAJIJIOB U UX
COeIMHeHUH C yYETOM CTPOEHHsI UX aTOMOB.

XapakTepusoBaTb CTPOEHHE METAJIJIOB, 00LIMe GU3NYeCKHe U XUMUYeCKHe CBOMCTBA MeTa/IJIOB.

XapakTepusoBaTb 00111e CIOCO6bI 0JIyYeHUs META/JIOB OC/Ie CTPYKTYPHPOBAHUSA
MaTepHasa.

CiieoBaTh MpaBUJaM 6€30MacHOM paboThl B 1a60PaTOPUH IIPH UCIOJb30BAHUH XUMUYECKOMN
MoCy/ibl M1 060PyZ0BaHHUs.

[Ipou3BOJUTE BBIUUCAEHHUS [10 XUMUYECKUM YPAaBHEHUSIM.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHbIX 3aJaHUH TEKCThI yueGHKKA, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUYeCKHUX 3jieMeHTOB /. Y. MeHjenieeBa, TabinLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U CoJIel B BOJie, 3JIEKTPOXUMHUUYECKHUH PsIfl HAllPsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BHIIIOJIHEHUH yUe6HBIX 33/JaHUH U B ITpoliecce UCCaeJ0BaTelbCKOM
JlesITeJIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATyPy XMMHUUECKOTr'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcsl UHTepHeTa nocie npejBapUTeJIbHON KOHCY/IbTALUU C Iearorom

Tema 8. BaxkHel1IHe
MeTaJLJIbl U X COeIMHEeHU A
(164)

[llesnouHble MeTasbl. [losioxxeHue B [leproguyeckoit
CUCTeMe XUMHYeCKHux ajieMeHTOoB /I. U. MeHiesieeBa,
cTpoeHUe aToMOB. HaxoxeHue B mpupo/e.
dusnyeckre U XUMHUYECKHE CBOUCTBA (Ha MpuUMepe

HaTpUd U KaJII/IH). OKCI/IAbI U TUAPOKCHUAbI HATPHUA U KaJIUA.

[IprMeHeHMe 1eI0YHBIX METAJVIOB U UX COeITUHEHUH.
[[les104HO3€eMeIbHbIE METa/LJIbl MAarHUM U KaJIbIIUH,
cTpoeHue aToMoB. [los10xxeHue B [leprogryeckoii cuctemMe
XUMU4YecKuXx 3yieMeHTOB /I. U. MeHzesneeBa. HaxoxaeHue B
npupo/ie. Pusndeckre U XMMUYECKHE CBOUCTBA.
BaxkHel e coeIMHEHUS KaablKsA (OKCHJI, THIPOKCHU/I,
coJin). *XKécTkocTb BOAbI M CIOCO6BI €€ ycTpaHeHUs.*

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-METAJIJIOB B IPyNIax U
HX COeJMHEHUH C YYETOM CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BEIECTB METAJLJIOB U UX
coeIMHEHUH (OKCH/IOB, THAPOKCUJIOB, COJIEH) C OTIOPOM HA CXeMY, CIIOCOGHI UX MOJIYYeHUs,
NMpUMeHeHHe U 3Ha4eHHe B [IPUPO/Ie U XKU3HHU YesI0BeKa.

Pacro3HaBaTh ¢ HOMOLIBI0 Ka4eCTBEHHBIX PEAKIIUHA HOHBI METAJIJIOB (MarHus, aJllOMUHHS, [IUHKA,
KeJsie3a, MeJi1) € UCII0JIb30BaHHEeM TabJ U1kl "XapaKTepHble peaKI[uy Ha KATHOHBI'".

[I/1aHMPOBATh U OCYIIECTBJAThH Ha MPAKTHKE XUMUYECKHe IKCIIEPUMEHTHI, IPOBOAUTH
HaG6JII0/IeHYs], e/1aTh BBIBO/IBI 110 Pe3yJibTaTaM 3KCIepUMEeHTa.

CnesoBaThb nMpaBuiaM 6e30MacHON paboThI B 1a60PaTOPHUH IPH UCIIOJIb30BAaHUM XUMHUYECKOH
MOCy /bl M 060pY/JOBaHUS.

[Ipou3BOAUTE BBIYUCAEHUS [10 XUMUYECKUM YPAaBHEHHUSIM.
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Anromunuil. [lonoxenue B [lepuoaundeckoit cucteme
XUMHU4Yeckux aynemMeHTOB /l. . MeHzesieeBa, cTpoeHue
aTtoMa. HaxoxgeHue B npupoge. Pusnyeckue u
XMMH4YeCKHe CBOWCTBA. AMOTepHbIe CBOWCTBA OKCHJA U
TUAPOKCUAA.

XKeneso. [Tonoxenue B [lepuoguveckoii cucteme
XMMUYecKUx aeMeHTOB /l. U. MeHjiesieeBa, cTpoeHUe
aTtoMma. HaxoxeHue B npupoge. Pusnyeckue u
XUMH4Yeckue cBoHcTBa. OKCUABIL, TUAPOKCHU/BI U COJTU
»kese3a(ll)

u xkene3a(lll): coctas, cBoHCTBA U nosyyeHue.

JeMoHCTpauumn

B3auMogelicTBUe HaTpuUs C BOJOM.

OkpalrBaHue JIaMeH! HOHAMU HaTPUs U KaJlusl.
OkpalurMBaHue MJaMeH! HOHAMU KaJIbLIUs.
B3aumoielicTBrEe OKCH/Ia KabLUs C BOJOM.
Buseomartepuasibl: ropeHue Kejie3a B KUCJI0POJEe U XJIOpeE.

JlaGopaTopHble ¥ PaKTH4YeCKUe paGoThl
JlabopaTOpHBIE ONbITHI:

O3HakoMJIeHHE ¢ 06pa3LiaMH aJIFOMUHHSA U €r0 CIJIaBOB.
AmdoTepHble cBOHCTBA TMPOKCH/A ATIOMUHUS.
KayecTBeHHbIe peaKLIMM HA MOHBI XeJie3a.

2KécTtkocTb BoABI M METO/bI €€ yCTpaHeHH .
[IpakTHYeckre paboOThI:

Ne 10. PemreHure akcriepMMeHTa/bHbBIX 33/ja4 110 TEMe
«MeTasLibI».

BobruucieHust
110 ypaBHEHUSIM XMMUYECKUX peaK Ui

BbicTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha MHPOPMALHUIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYeHHBIH NOHATHHHBIH
anmnapat Kypca XUMHH.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITPOLiecce UCCIeJ0BaTebCKON
JleATEIbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMUYECKOT0 COZlePXKaHUSs1, CIPaBOYHbIE
MaTepuaJbl, pecypcbl HHTepHeTa

Pa3uen 3. HepBOHa'-IaJ'lI)HI)Ie XUMHUYECKUE ITOHATHS 00 OpraHu4€CKUX BEUIECTBAX, 104

Tema 9. [lepBoHavanbHBIE
XHMUYECKHE MOHATHS 00
OpraHMYECKUX BELIECTBAX

O6mue mpejcTaBjieHUss 06 OCOGEHHOCTSX COCTaBa M
CTpoeHUudA OpraHHU4YeCKux COG,[[I/IHeHI/Iﬁ yraepoja.
nepBOHa‘{aJIbele [OHATHUA 06 OpraHUYeCKHUx BelleCTBax
KaK O COeJMHEHUSX yrjepoja (MeTaH, 3TaH, 3THUJIEH,
aleTWIeH, 3TaHOJI, IVIMIEPHH, YKCycHas KuciaoTa). *Ux
CoCTaB u XHUMHYECKoe CTpoeHHue. KJIaCCI/I(l)I/IKaLU/IH
OpraHHU4YeCKHux BeIJ_[eCTB.* [lonaTve o0 OHOJIOTUYECKHU
BaXXHbIX BeUlECTBaX: »XHPAX, 6em<ax, yrieBoJax — U HX
poJii B XKH3HHU 4YeJIOBEKaA. *MaTepHaanoe €JUHCTBO

O6BACHATD MPUYIUHDBI MHOFOO6pa3I/IH BelleCTB, WIJIIOCTPUPOBATb B3aUMOCBA3b
HeOpraHn4eCcKux COG,C[I/IHeHl/lﬁ yrjiepoZia 1 opraHu4eCKHX BelleCTB o4 pPyKOBOACTBOM
y4auTeJid.

O6BACHATD yCa10BUA 6€e30MacHOT0 UCI0JIb30BaAHUS BelleCTB U XUMHW4Y€eCKUX pea}cunﬁ B 6bITy.

XapaKTepusoBaTb POJiIb XMMHUH B pa3IMIHbIX cclaepax AeATeJIbHOCTHU mo,qeﬁ, OCHOBHbIE
BelleCTBa U MaTepHaJibl, IpUMEHAEMbIe B XKU3HU COBPEMEHHOTI'0 Y€JIOBEKA.
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OpraHUYeCKUX U HEOPTaHUYECKUX COeJUHEHUM.*
[Ipupo/iHble HCTOYHUKH YTJIEBOLOPOLOB (YTob,
HNPUPOAHBIN ra3, HePTh), NPOAYKTHI UX epepabOTKH, UX
pOJIb B GBITY Y IPOMBIILLJIEHHOCTH.

Paspeu 4. O600menune matepuana mno Kypey «Heoprannaeckas xumusi» (4 1)

Tema 10. XumMus 1 oxpyxaromias
cpena, 1u

HoBble MaTepuasibl U TeXHOJIOTUU. BelecTBa u
MaTepHuasibl B IOBCEHEBHOM XU3HU Yesl0BeKa. XUMUSA U
3J0poBbe. be3onacHoe UcnoJib30BaHNe BeLeCTB

Y XMMHYeCKHX peaKL Ui B ObITY.

OCHOBBI 9K0JIOTUYECKONW IPaMOTHOCTU. XUMUYECKOe
3arpsi3HeHye OKpy»Karolei cpelbl (npesesbHO
JlonycTuMasi KoHLeHTpanus Bemects — [1/]K).

PoJib XUMUH B pellIeHUH 3KOJIOTHIYECKUX TPOGIEM

06061 eHre MaTepyasa o
Kypcy «Heopranuyeckas
XUMHA», 34

06o061eHe U cUCTeMaTHU3al A 110 Kypcy
«Heopranuyeckast XuMusi»

XapaKTepu30BaTb POJIb XMMHUH B Pa3JIMYHbIX chepax AesTeJbHOCTH JII0/el, OCHOBHbIE
BelllecTBa U MaTepHaJibl, NIPUMeHseMble B }KH3HU COBPEMEHHOT0 YeJIOBeKa.

. OO'bAACHATD YC/10BUsI 6€30M1aCHOI0 HCI0JIb30BaHMs BEIeCTB U XUMUYEeCKUX PeaKLMi B ObITY

AHanM3MpoBaTh U KPUTHUYECKH OLleHUBATh MHPOPMALIMIO O BJAUSHUU NPOMBILIJIEHHOCTH,
CeJIbCKOT0 X035MCTBa, TPAHCIOPTA U JIp. HA COCTOSIHUE OKPY>Kalollel cpesibl.

YMeTb 0Ka3bIBaTh NEPBYI0 MOMOILb IPY XUMHUYECKHX 0XKOT'aX U OTPABJIEHUSAX.

[IpuHUMaTh y4acTHe B 06CyK/AeHUH TP06JIeM XMMUYECKOH U 3K0JI0TMYeCcKOH HalpaBJIeHHOCTH,
BbICKa3bIBaTb COOCTBEHHYO NMO3UIIUIO 10 TPpo6JieMe U IpeAiaraTb BO3MOXKHbIE Ny TH eé
peleHuUsiC ONOPOH Ha MHGOPMaIMIO U3 Y4eOHUKA U CIIPaBOYHbIe MaTepHaJlbl, pecypChl
HuTepHeTa

[Ipu paspaboTke paboyei

nporpaMMbl B TE€MAaTH4Y€CKOM IIJIAHUPOBAHUU [JOJIXKHBI OBbITh Y4TE€Hbl BO3MOXHOCTH HCIIOJIb3OBAHUA 3JIEKTPOHHBIX (HH(l)pOBbIX)

06pa3OBaTeﬂbeIX pecypcCoB, ABJIAKIMNXCA y‘{e6H0-MeTO,Z[I/I‘-IeCKI/IMI/I MaTepuajiaMu (MyJ'IbTI/IMeﬂI/II‘/’IHbIe MporpamMmmbl, 3JIEKTPOHHbIE y‘leﬁHI/IKI/I W 3aIa9YHUKH, 3JIEKTPOHHbIE
61/I6J'II/IOTeKI/I, BHUPTYyaJIbHbIE JIaGOpaTOpI/II/I, HUI'pOBbI€ MPOrpaMMBbIl, KOJJIEKIITUU I.lI/I(l)pOBbIX 06pa3OBaTeanbe pecprOB], HCIIOJIb3yeMbIMHU AJIA 06y‘{eHI/IH U BOCIIMTAHHUA
Pa3JIMYHbIX I'PYTIIIT HOJIbBOBaTeHeﬁ, npeactaBJeHHBIMHA B 3JIEKTPOHHOM (L[I/ICl)pOBOM) BU/Je U peaJIM3yIOIIUMH JUAAKTHIE€CKHE BO3MOXHOCTHU HKT, cogepXaHUue KOTOPbIX
COOTBETCTBYET 3aKOHOAATEJbCTBY 06 06pa30BaHI/II/I.

64




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 4547134806024145915483320249861407208698181236578
Bnaneney Nebepnesa Enexda HUkonaesHa

OeicTevTened C12.08.2024 no 12.08.2025



http://www.tcpdf.org

		2024-10-22T22:13:17+0500




