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[TOACHUTEJIbHAS 3AIINCKA

OenepanpHas paboyas mporpaMma Mo XUMHH JJIsl OOy4YaroIMUXCs € 3aJePIKKOM
ncuxudeckoro passutus (nanee — 3[IP) Ha ypoBHE OCHOBHOTO OOIETO 0Opa30BaHUS
MOATOTOBJIIEHa Ha oOcHOBe denepanbHOr0 TroCyJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJIapTa OCHOBHOTo obmiero odpazoBanus (IIpukaz Munnpocsemenuss Poccun ot
31.05.2021 r. Ne 287) (manee — PI'OC 0OO0OO), denepanbHOW aganTUPOBAHHOU
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIEro oOpa3oBaHMs Ui OOy4YarOIIUXCS C
OTrpaHUYCHHBIMU BO3MOXKHOCTSIMU 370p0Bbs (IIprka3 Munmnpocsemenus Poccun ot 24
HOsOps 2022 1. Ne 1025), denepanpHoil paboueld mporpaMMbl OCHOBHOTO OOIIETro
oOpazoBanusi 1O ydyeOHOMY mpeaMmery «Xumus», DeaepanbHON NPOrpaMMbl
BOCIIUTAHUS, C Y4YETOM paCIpPEACIICHHbIX MO KjaccaM IpOBEpSIeMbIX TPeOOBAHUMA K
pesynbTatam ocBoeHHss DefepanbHON aJanTUPOBAHHONW 00pa30BaTEeIbHON MPOTPaMMBbI
OCHOBHOr0 00mIiero o0pa3oBaHus i1 OOy4YalOIIUXCS C 3aJEPKKOH INCUXUYECKOTO
Pa3BUTHS U AJIEMEHTOB COJIEP>KAHUS, IPE/ICTABIICHHBIX B Y HUBEPCAIBHOM KOJAU(PUKATOPE
nmo xumuu, KoHmenuuu mnpenojgaBaHusi y4eOHOro mpeameTra «XUMHS» B
oOpa3zoBaTeNnbHbIX opraHu3anusax PO, peain3yronyx 0CHOBHbIE 0011Ie00pa3oBaTEIbLHbIE
MIPOTrpaMMBI.

[Iporpamma 1o XxumMuH pa3paboTaHa C LEJIbI0 OKa3aHHUs METOIWYECKON MOMOIIN
YUHTEIIO B CO3/IaHUH padoyeld MporpaMMsl 10 y4eOHOMY MIPEAMETY.

VYyeOubli  mpeaMmer — «XUMHUS» ~ BXOJUT B MNPEAMETHYH  001acThb
«EctecTBeHHOHAay4YHBIE MpeaMETh». B cucteMe ecTecTBEHHOHAay4HOro oOpa3oBaHUs
XUMHUSI KaK Y4eOHBIN MpeIMET 3aHUMAET BaXKHOE MECTO B TTO3HAHUU 3aKOHOB IIPUPO/IHI,
(GbopMHUpPOBaHUM HAay4YHOW KapTUHBI MHUPA, CO3JIaHUA OCHOBBI XUMHUYECKUX 3HAHUM,
HEOOXOJMMBIX JJI TOBCEIHEBHOW XW3HM, HABBIKOB 370POBOTO W 0E€30MACHOTO IS
YeJlioBeKa U OKpYXalolled ero cpeasl olOpa3a >KM3HU, a TakKe B BOCIUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

VYcenemHocTh M3y4eHUsT XMMHUHM CBSI3aHA C OBJIQJICHUEM XUMHUYECKUM SI3BIKOM,
coOmro/leHeM TpaBuil  Oe3omacHOi paOOThl MPU  BBIMOJIHEHHUH XUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XUMUU C IPYTUMU MPEAMETaMHU
IIKOJIBHOTO Kypca.

[Iporpamma BkJTtOUaeT B c€0si OCHOBBI HEOPTAHMYECKOW U OPraHUYECKOW XUMHH.
['maBHOM Maeel mporpaMMBbl SBIISICTCS CO3/IaHUE 0A30BOT0 KOMILICKCA OMOPHBIX 3HAHUI
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pACTy OOYyYArOIIUXCS U UX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B conepkaHun JaHHOTO Kypca MpeACTaBIEHbl OCHOBOMOJATAOIINEe XUMUUYECKHE
TEOPETHUUYECKUE 3HAHUS, BKJIOYAIOIIME HM3YYEHHE COCTaBa M CTPOCHMS BEIIECTB,
3aBUCUMOCTH UX CBOHCTB OT CTPOEHHUS, NPOTHO3UPOBAHUE CBOWMCTB BEILECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLCHUN U IyTEN YIIPABIICHUS UMHU
B LIETISIX MOJYYEHHUS BEIIECTB U MATEPUATIOB.

TeopeTnyeckyto OCHOBY U3y4YeHHUS] HEOPTaHMUYECKOW XUMHUU COCTABIISIET aTOMHO-
MOJIeKyJsipHOe yueHue, llepmommueckuii 3akon .M. MeHneneeBa ¢ KpaTKuMu
CBEICHUSIMU O CTPOEHHMU aToMa, BHUJAX XHUMHYECKOM CBSA3U, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKIUH.



B usydenuu kypca 3Ha4MTeNbHAS POJIb OTBOJAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO TPAKTUYECKUX M J1a0OpaTOpHBIX pPabOT, ONHMCAHUIO PE3YJIbTaTOB
YYEHUYECKOTO JKCIIEPUMEHTA, COOJIOJICHUI0O HOPM M MpaBuil Oe30macHoi padoThl B
XUMHUYECKOM J1abopaTopuH.

Peanuzanus qaHHOM mporpaMmbl B Ipoliecce 00yueHus MO3BOJIUT 00yUYarOIUMCS
¢ 3IIP ycBOUTH KJIIOUEBBIE XUMUYECKUE KOMITETCHIIMU U MTOHATH POJIb U 3HAUCHUE XUMUHU
Cpeau APYyrux HayK O MPUPOJE.

N3yuenne xumum crnocoOCTByeT (OPMHUPOBAHUIO Yy OOYYAIOIIMXCS HAYYHOTO
MHPOBO33PEHHUS, OCBOCHHIO OOIIEHAYYHBIX METOJOB (HAOMIOACHUE, W3MEPCHHE,
AKCIEPUMEHT, MOJCIUPOBAHUE), OCBOCHHUIO MPAKTUYECKOrO0 MPUMEHEHUS HAYYHBIX
3HaHUW, OCHOBAHHOTO HAa MEXIIPEAMETHBIX CBS34X € npeaMmeTaMu « OKpyKaroui MUp,
«Duzuka», «buonorusy, «['eorpadus», «Marematukay U (GOPMUPYET KOMIIECTEHIUH,
HE0OXO0IUMBbIE JJIS MPOJIOJKEHUSI 00pa30BaHus B 00J1aCTH €CTECTBEHHBIX HayK.

N3yuenne XuMuM CHocOoOCTBYeT pas3BuTui0O y oOydaromuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaXeHWs, (DYHKIMOHAIBbHOM  TI'PAMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTHUYECKH AaHAIM3UPOBATh HHGOPMAIINIO, MPEACTaBICHHYIO B
paznu4HbIX (opMax. 3HAYUMOCTh MPEaMETa I Pa3BUTUS KU3HEHHOW KOMITETCHIIUU
oOyuaronuxcst ¢ 3[IP 3akmouaercs B yCBOEHMM OCHOBBI XMMHUYECKHX 3HAHUU,
HEOOXOJIUMBIX ISl TTOBCEHEBHOM >KM3HM; HABBIKOB 3J0POBOr0 U 0€30MacHOro st
YyeJIoBeKa U OKpY’Kalollel ero cpeanpl o0pasza KU3HHU; (OPMUPOBAHUU IKOJIOTUUYECKOU
KYJBTYPHI.

[Iporpamma oTpakaeT coaep:kaHue OOy4YeHHsI NpeIMeTy «XUMHUSD» C YYETOM
0co0bIX 00pa3zoBarenbHbIX MoTpeOHocTel oOydaromuxcs ¢ 3[1P. OpnageHue yueOHbIM
MPEeIMETOM «XUMHUS» MPEICTABISET ONPEACIICHHYIO TPYIHOCTh JJIsi 00YYaIOIIUXCS C
3I1P. D10 cBsi3aHO C OCOOEHHOCTSMH MBICIIMTEIBHON NEATEILHOCTH, TIEPHUOIMICCKUMHU
KOJICOaHUSIMU BHUMAaHUSI, MaJIbIM 00bEMOM MaMsITH, HEAOCTATOYHOCTHIO OOIIIEro 3amaca
3HAHUW, MOHUXEHHBIM I[103HABATEIbHBIM HHTEPECOM M HHU3KHUM YPOBHEM pPEUYEBOTO
pa3BUTHSL.

st mpeomosieHusT TPYAHOCTEH B W3YYEHUU Y4eOHOTOo mpeaMera «XUuMUsH
HeoOxoaMMa ajganTaius o0beMa M XapakTepa yueOHOTro Marepuaia K Mo3HaBaTeIbHbIM
BO3MOXXHOCTSIM JJaHHOW KaTeropuu OO0YyYaroluXxcs, Y4eT UX OCOOCHHOCTEW pa3BUTHS:
HCIIOJB30BaHUE AJITOPUTMOB, BHYTPHUIIPEIMETHBIX W  MEXKIPEIAMETHBIX CBS3EH,
MOCTENEHHOE YCI0KHEHUE U3Yy4yaeMoro MaTepuania.

[Ipy wu3yyeHUH XUMHUM HEOOXOJAMMO OCYIIECTBISATh B3aUMOJICHCTBUE Ha
MTOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepuall peKOMEHAYETCS U3y4daTh B MPOLECCE MPAKTUYECKOU
NeATeIbHOCTU. BO3MOXKHO BBIJICIIEHUE OTNIETBbHBIX YPOKOB HA PEUIECHUE 3a/1a4 B CBSI3U CO
CIIOKHOCTBIO aHamm3a Tekcta oOyuatomumucs ¢ 3[IP. Opranmdeckoe eIuHCTBO
MPAKTUYECKOM M MBICIUTEIBHONU JEATEIbHOCTH OOYyYalomMXcsli Ha ypoKaxX XUMHUH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO 0A3MCHBIX XMMHUUYECKUX 3HAHUU U
yMeHuii. Oco6oe BHUMaHHUE TIPU M3YYCHUU XUMHUH YACISAETCS M3YYEHUIO «CKBO3HBIX)
MOHATUMN U (OPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

[enu u 3a7a4n U3y4eHUs y4€OHOTO MpeaMeTa « XUMHUS



O6mue uenu wu3ydyeHus ydyeOHOro mnpeaMera «XHUMHS) TPEICTaBICHbI B
@®enepanbHOil  paboueil mporpaMMe OCHOBHOrO oOmiero ooOpazoBanusi. OnHu
aKTyaJlM3UPOBAHbl C YYE€TOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIETO
00pa3oBaHuUs, HANPABICHHOCTU OOYyYEHHUSI HA PA3BUTHE U CAMOPA3BUTHE JMYHOCTH,
dbopMupoBaHue €€ HMHTEIEKTa M 00mel KynbTypel. OOydeHHE YMEHHMIO YYUTHCA U
MIPOJIOJDKATH CBOE 00pa30BaHKE CAMOCTOSITEIIEHO B HACTOSIIIEE BPEMS SIBIISICTCS OJTHOM U3
BOXHEHIINX (PYHKIMHA y4eOHBIX MPEIMETOB, B TOM YHCIIE U « XUMUN.

Hust obywarouuxcst ¢ 3I1P, Tak ke, Kak W i1 HOPMAaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTEIbHYIO porpaMmy,
JOMUHHUPYIOLIEE 3HAUECHUE TPUOOPETAIOT TAKUE 1EIH, KaK:

dbopMHpOBaHWE  WHTEIUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CAMOCTOSATEIIBHOMY IPUHATHUIO PEIICHUH, CHOCOOHON aJaliTUPOBATHCS
K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

HAIPaBJICHHOCTh OOYYEHHS HAa CHUCTEMaTU4YeCKOe MPUOOIICHHE YYaluXCs K
CaMOCTOSITENIbHOM MMO3HABATEIIBHON JIESITENIbHOCTH, HAYYHBIM M IPAKTUYECKUM METOIaM
MO3HaHUs, (POPMUPYIOIIUM MOTHUBAILIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMHUH;

oOecrieueHune ycaoBuil, CiocOOCTBYIONMIUX MPUOOPETEHUIO 00YUAIOIUMHUCS OTIBITA
Pa3HOOOpa3HOU JESATENbHOCTH, TMO3HAHUS M CAMOIIO3HAHMSI, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIHH ), UMEIOIINX YHUBEPCATILHOE 3HAUEHHUE IS PA3JIMYHBIX BUIOB
NEeSATENbHOCTH;

dbopMupoBaHrE YMEHUM OOBSICHATH U OIIECHUBATH SIBJICHUSI OKPYXKAIOIIETO MUpa Ha
OCHOBAHUHU 3HAHUU U OIBITA, OJYYEHHBIX IPU U3YYCHUU XUMUU;

dbopmupoBaHrue y OOyYaroNIMXCsi TYMAaHUCTUYECKUX OTHOIIECHWUN, MOHUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUW 11 BBIPAOOTKH HKOJOTHYECKU I1eJIeCO00pa3HOTo
MOBEJICHUS B OBITY U TPYJOBOM JEATEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpYKarouer NPUPOTHON Cpeb;

pa3BUTHE MOTHBAllMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTaHUIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOG WIS U HAMPABJICHHOCTH JAJIbHEHIIIEro 00yUeHHUs.

Kypc HanpagieH Ha perieHue caeayrnmx 3aaad, 00ecneunBaoINX peaanu3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JICSTEIBHOCTHOTO TMOAXOJ0B K OOYUYECHHUIO XUMUHU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHrE TEPBOHAYAIBHBIX CHCTEMATH3WPOBAHHBIX MPEJCTABICHUN O
BEILIECTBAX, UX MPEBPALICHUAX U MPAKTUYECKOM NPUMEHEHUH; OBJIAJCHUE MOHATUITHBIM
arnrnapaToM U CUMBOJIMYECKUM SI3bIKOM XHUMHH;

OCO3HaHME OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KakK 00JIacTv
COBPEMEHHOTO €CTECTBO3HAHUS, XHMHUYECKHX MPEBpPALICHUNA HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB KAK OCHOBbI MHOTHX SIBIICHUM YKMBOM U HEXWBOM IMPUPOIBI;
yriIyOJieHue TPeACTaBISHUM O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHUE OCHOBAaMU XHMHYECKON IPaMOTHOCTH: CIIOCOOHOCThIO aHAIM3UPOBATH
1 OOBEKTUBHO OILICHUBATh JKM3HCHHBIC CUTYaAllMH, CBS3aHHbIE C XUMHUEH, HaBBIKAMU
0e301acHoro oOpaleHus ¢ BEIIECTBAMH, HCIOJIb3YEMbIMU B TOBCEIHEBHOM >KHU3HU,
YMEHHEM aHaJIN3UPOBATh U TJIAHUPOBATH AKOJOTHUUECKH O€30M1aCHOE TTOBEICHHUE B LIEJIAX
COXPAHEHMS 3JI0POBBS U OKPYKAIOIIECH CPEIbl;
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dbopMHpOBaHWE YMEHHUI yCTaHABIMBAThH CBSI3U MEXIY pealbHO HaOII01aeMbIMU
XUMUYECKUMU SIBJICHUSIMHU U TMPOLIECCaMH, MPOUCXOIAIIUMUA B MUKPOMUPE, OOBICHATH
MPUYUHBI MHOTOOOPa3Hsl BEUIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHS, a
TaK)Xe 3aBUCHMOCTb IPUMEHEHUS BELIECTB OT UX CBOMCTB;

NpUOOPETEHHE OMbITa MCIOJIb30BAaHUS PA3IMYHBIX METOJOB M3yUEHHUS BEIECTB,
HaOMIOACHUS 32 HMX MPEBpPAlICHUSMU IPU IPOBEACHUHM HECIOXKHBIX XUMUYECKUX
AKCIIEPUMEHTOB C UCIOJIb30BAaHUEM JIA0OPATOPHOTO 0OOPYIOBAHUS U IPUOOPOB;

¢opMupoBaHrE TMPEACTABICHUI O 3HAYCHUM XMUMHUYECKONH HAyKH U PEHICHUU
COBPEMEHHBIX IKOJIOTHYECKUX MPOOJIEM, B TOM YHUCIIE B MIPEAOTBPAILEHUN TEXHOTEHHBIX
1 SKOJIOTHYECKHUX KaTacTpod.

Oco0enHocTH 0TOOpPa M aganTalUM Y4eOHOr0 MaTepHuaJia 1o XuMuH

OOyuenue yyeOHOMY MpeaMeTy «XuMUs» HEO0O0XOJUMO CTPOUTh Ha CO3JIaHUU
ONTUMAJIBHBIX YCIIOBUM I YCBOCHHS MPOTPAaMMHOTO MaTepuaja OO0y4arollMMHUCS C
3IIP. Bonbuioe BHUMaHHE AOKHO OBITH YAENEHO OTOOpY Y4YeOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH MIPU COXPAHEHHH OOLIEr0 6a30BOr0 ypOBHSI.
OH A0KEH 10 COIEPKaHUIO0 M 00BEMY OBbITh a1allTUPOBAHHBIM AJ1s1 00yvaromuxcs ¢ 3[1P
B COOTBETCTBHHU C UX 0COOBIMH 00pa30BaTeIbHbIMU NOTPEOHOCTAMHU. ClieTyeT O0IerYuTh
oBiaZcHue wMmartepuasioMm ooOyuaromumuca ¢ 3IIP mocpeACTBOM €ro JIeTalibHOTO
OOBACHEHHSI C CHUCTEMAaTHYECKMM IOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
MPUMEHEHUN 3HAHUI C HUCIOJIb30BAHUEM MPUEMOB AJTOPUTMHU3ALMHM M BU3YaJIbHBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepHUaia.

bonpmioe 3HaueHWe AJi1 MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepHajia UMEET
ornopa Ha MEXIPEIMETHBIE CBSI3U BOIPOCOB, U3YYa€MbIX B JAHHOM Kypce, C TAKUMHU
yueOHbIMU mpenMeramu Kak «['eorpadpus», «Puzuka», «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT XK€ YYEOHbIH MaTepuall C Pa3HbBIX TOYEK 3PECHHUS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JYYIIEMY OCMBICICHHIO, O0jiee MPOYHOMY
3aKPEIJICHUIO TOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipy moAroToBKE K ypoKaMm y4duTeNlb JAODKEH MPEeayCMOTpPeTh (pOpMHUpPOBAHUE Y
oOy4Jaronmxcsi yMEHU aHaJIU3UpOBaTh, CPABHUBATH, 0000IIAaTh U3yYaeMbIil MaTepua,
IUIAHUPOBaTh NPEJACTOALIYI0 pPabOTy, OCYLIECTBIATH CAMOKOHTposb. Heobxoaumo
MOCTOSIHHO ~CJIEIUTh 3a MPaBUIBHOCTBIO pPEYeBOro O(OPMIIEHHS BbICKa3bIBAHUMN
oOyuatommumxcst ¢ 311P.

B cBs3u ¢ 0COOEHHOCTAMM TOBEJEHUS U JACSATEIbHOCTH, oOydaromniuxcs ¢ 3I1P
(pacTOpMOKEHHOCTb, HEOPraHU30BAHHOCTh) HEOOXOAUM CTpOXKANIIKUNA  KOHTPOJIb
COOJI0/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU J1ab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHbie BUABI aeATeabHOCTH oOy4daromuxcsi ¢ 3IIP, o0yciioBieHHbIE
0co0bIMH 00pa30BaTEJIbHBIMH NMOTPEOHOCTSAMH M o0ecneduBaloIe 0CMbICJICHHOE
OCBOCHHE COJIeP:KAHUM 00pa30BaHMS N0 NpeaMeTy «XUMHUD)

Copepxxanue BUAOB aAestenbHOocTH oOyuwatomuxcs ¢ 3I[IP Ha ypokax xumuu
ompeeNnsieTcss uX 0coObIMH 00pa3oBaTeNbHBIMU MOTpPeOHOCTSIMU. [lomMHMO THPOKO
ucnospzyemMbix B GOIT OO0 olumx ams Bcex 0oOydaroIIMXCsl BUIOB JAESITEIbHOCTU
ClelyeT YCWUJIUTh BHUIbl JEATEIBHOCTH, CHEUU(UUHBIE [JIl JaHHOW KaTeropuu
oOy4Jaronuxcsi, st 00ecredyeHnsi OCMBICIIEHHOTO OCBOCHHUSI COIepKaHUsI 00pa3oBaHus



MO MPEAMETY: YCUJIEHUE MPEIMETHO-IIPAKTUYECKON NEeATeTbHOCTH C aKTUBHU3AIUEH
CEHCOPHBIX CHUCTEM; YepeOBaHUE BHUJOB ACSATEIbHOCTHU, 3aJCHCTBYIOMINX Pa3IUYHbIE
CEHCOPHBIE CHCTEMbI; OCBOEHUE MaTepHalla ¢ ONOPOM Ha aJlTOPUTM; IIOLIArOBOCTH)» B
U3YYEHUU MaTepuasa; UCIOJIb30BaHHUE JOIMOJIHUTEIBHON BU3YalbHOM OMOpPHI (TUIAHBI,
o0pasIibl, CXeMbI, IaOJIOHBI, ONOpHBIE TabnuIbl). 7 passutus y ooyvarommuxcs ¢ 3[1P
YMEHUs JeNaTh BBIBOJBI, (OPMHUPOBAHUS TPAMOTHOTO PEYEBOTO BBICKA3BIBAHUS
HEOOXOJMMO HCIIOJIb30BaTh OMOpHBIE cioBa M kiuiie. Ocoboe BHUMaHUE CIETyeT
yIETUTh OOYYEHHUIO CTPYKTYpPUPOBAHMIO MaTe€puaia: COCTaBICHHUE PHUCYHOUHBIX W
BepOalbHBIX CXEM, COCTaBJCHHE TaONHWIl, COCTaBICHHE KJIacCU(UKALUU C
0003HaYE€HHBIMU OCHOBAHUSIMU JIJIs1 KJIacCU(UKAIIMKU U HATIOJHEHUE UX TPUMEPaMHU U JIp.
[IpumepHas TemaTH4ecKas U TEPMUHOJIOTHYECKAs JiekcuKka cooTBeTcTByeT DOII

000.

JUist oOywatronuxcst ¢ 3IIP cyliecTBEHHbIMH SIBJIIFOTCSL MPUEMBI PabOThI €
JEKCUYECKUM MaTepuajgoM 1o mnpeaMmery. IlpoBoaurtcs cnenuanbHas paboTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYyYarOUIMXCsl COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaeMble TEpMUHBI BBOJSATCS HA MOJIMCEHCOPHOW OCHOBE, 00s13aTelibHA BU3yallbHAas
NOJJIEPKKA, AITOPUTMBI padOThI C ONPENIETICHUEM, OITOPHBIE CXEMBbI JIJISl aKTyalu3aluu
TEPMHUHOJIOTUH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM ILIaHe

B cootBerctBuM ¢ ®enepanbHbIM T'OCYIApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOI0 oO0I1Iero o0pa3zoBaHusl y4eOHBIM mpeamMeT «XUMUs» BXOIUT B
npeIMeTHYI0 06sacTh «EcTecTBEeHHOHayuHbIE MPEAMETh» U SIBISIETCS 00s3aTENIbHBIM
IUTSL U3yYEHHUS.

Y4eOHbIM MJIaHOM Ha €€ M3ydyeHHe OTBeIeHO 136 yueOHBIX 4acoB — MO 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxxanue yueOHOro mpenmera «XuMHs», npeacraBieHHoe B DenepanbHON
paboueit mporpamme, cootBeTcTByeT @I'OC OO0, pazpadorano ¢ yuerom DenepaibHON
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHus 10 y4eOHOMY
npeaMery  «XuMus», CcooTBeTcTByeT denepanbHOW adalnTUPOBAHHOW OCHOBHOU
oOpa3oBaTeIbHOM TMporpaMMe OCHOBHOTO 00IIero oOpa3oBaHus OOyYarOmMUXCS C
3aJIepKKOM IICUXUYECKOIO Pa3BUTHS.

COLAEPXAHUE YUEBHOI'O ITPEIMETA «XUMU»

COLAEPXAHUE ObYUYEHUNA B 8 KITACCE

ITepBoHavaibHBIE XUMUYECKUE TOHATUS

[Ipenmer xmmuun. *Ponp XxuMmum B KWM3HM dYeloBeka.* Tema W BemecTsa.
du3nyueckre CBOMCTBA BEIMICCTB. ATpEraTHOE COCTOSIHHE BEIIECTB. * XUMHs B CUCTEME
Hayk.* Uuctele BemecTBa u cmecu. CiocoOsl paznenenus cmeceit. [IpaBuna 6e3omacHoro
oOpareHusi ¢ BEIECTBAMHU M JIabopaTOpHBIM 0OopymoBanueM. *[loHsiTHE 0 MeTOmax
MO3HAHMS B XUMHU. *

ATOMBI U MOJEKYJIbl. XUMHYECKUE HJIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUYECKUX
anemMeHToB. OTHOCUTENbHASA aTOMHAsi Macca. [IpocTbie U cllokHbIE BellecTBa. ATOMHO-
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MOJIEKYJISIPHOE YUECHHE.

Xumnueckas ¢opmysa. BaaeHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. *3aKkoH
MMOCTOSTHCTBA COCTaBa BemiecTB.* OTHOCHTENbHAS MOJIEKYJISIpHAs Macca. MaccoBast 10715
XUMHYECKOTO AJIEMEHTAa B COCTUHEHUH.

Ou3nUeCKUe M XHUMHUYECKUE SBJICHUS. XuMmuueckas peakuus. l[IpuzHaku
XUMUYECKUX PEAKUUN. YpaBHEHUS XUMHUYECKUX PEaKUUW. 3aKOH COXPAHEHUS MAaCChI
BemecTB. Knaccudukanus XUMHUYECKHX peakiui  (COCTUHEHUs, Pa3IoKEHUs,
3aMeIleHus, OOMeHa).

XHWMHUYECKHIN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOMN MOCYAOW, C MpaBUIAMU
paboThl B jaboparopuu U mpuéMaMu oOpalieHus ¢ JIabopaTOpHBIM O0OPYOBAHHEM;
U3y4YeHUE M ONHCaHWE (PU3MUYECKHX CBOMCTB OOPa3l0B HEOPTaHWYECKUX BEIIECTB;
HaOmoaeHne pu3ndeckux (MiaBlieHue BOCKA, TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIIKE,
KUTIEHUE W KOHACHCAIIUS BOJbl) U XUMUYECKUX (TOPEHUE CBEYH, TPOKAIUBAHUE MEAHOU
MIPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCJIOTOM) SIBIICHUM, HAOIIOJIEHWE W OIMHMCAHHE
MIPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiui (pa3ioXeHue caxapa, B3auMOJICHCTBUE
CEpHOM KUCIIOTHI C XJIOPUAOM Oapusi, paznoxkenue ruapokcuaa meau (I1) nmpu HarpeBanuu,
B3aMMO/ICUCTBHE KeJe3a ¢ pacTBopoM coii meau (I1));u3ydeHue cnocoOoB pas3aeieHus
cMecel (¢ TIOMONIBIO MarHuTa, (QUIBTPOBaHWE, BbINIAPUBAHUE, AUCTHILIALIMS,
xpomatorpadusi), MPOBEJACHUE OYUCTKU MOBAPEHHOW COJIM;, HAOJIOJEHHWE U ONHUCAHUE
pe3yJbTAaTOB MPOBEJACHUSI ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl;
CO3JaHue MOJIeNIel MOJIEKY (IIapOCTEPKHEBBIX).

Baxueiimme npeacTaBUTENN HEOPTAHUYECKUX BEIIECTB

Bo3nyx — cmeck rasoB. CocraB Bo3ayxa. Kucimopox — 3iieMeHT M mpocroe
BelecTBo. HaxoxaeHnue kuciaopoaa B npupoje, Gu3nueckue U XMMUYECKUE CBOWCTBA.
Peakiuu ropeHusi MpoCThIX U CIOXKHBIX BeriecTB. CrocoObl MOJIYyYeHHS] KUCIOpOoia B
nabopatopun *u npomebinuieHHOCTH. * [IpuMenenne kucnopona. [lonstue o0 oxcugax.
KpyroBoport kuciopoaa B mpupoze. *O30H — auioTporHast MoauduKaIus Kucaopoa.

TeroBo#t 3pPexT XuMHUYECKON peakiny, TEPMOXUMUIECKHUE YPABHEHUS, IK30- U
SHIOTEPMUYECKHE peaklnu. TOIMBO: Yyroyib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
NapHUKOBOTO 3 (dekTa, pa3pylieHue 030HOBOTO ¢Io4. ™

Bonopon — sneMeHT M npocToe BewmecTso. HaxoxxaeHue Boxopona B NPUPOJE,
bu3MYecKue U XUMUYECKUE CBOMCTBA (Ha MpUMEpE B3aUMOJICHCTBUSA C HEMETAIAaMU U
OKCHJIaMH METAaJIJIOB), IPUMEHEHHE, *CcrmocoObl mosrydeHus.™ IloHaTHe o KuciaoTax |
COJISIX.

KommnuectBo BemectBa. Moisib. Monsipaas macca. 3akoH ABorazpo. MonsipHbIi
00BbEM razoB. PacueTsl o xumuueckoi popmyiie. PacueTsl MaccoBo# 10J11 XUMHUYECKOTO
AJIeMEHTa B COEIMHEHUH, KOJMYECTBA BEILECTBA, MOJISIPHOM MacChl, MOJISIPHOTO 00beMa
ra3oB. Pac4€Tel N0 XUMUYECKUM YPABHEHUSIM.

*®duznyeckue croiictBa BoAbl.* Boma. Ee coctas, cTpoeHue u mosekynbl. *Boaa
Kak pactBoputelb.* PacTBopsl. *[1oHsATHE O HACHITIIEHHBIX U HEHACBIIIIEHHBIX PACTBOPaX.
[ToHaTre pacTBOPUMOCTH BemIECTB B Boje.* PacdyeT MaccoBOM J10JM BEIIECTBA B
pacTtBope (OpOLIEHTHAasi KOHLEHTpalus). MaccoBas J0Jisl BeEIlleCTBA B PaCTBOPE.
*XuMHUUecKre CBOMCTBA BOJBI (Pa3jioKEHUE, PEeaKIMi C HaTPUEM, OKCHUJIOM KaJIbITus,



okcuzoMm cepbl (IV) peakuuu ¢ meTaniamMu, KUCIOTHBIMH M OCHOBHBIMU OKCHJAMHU).
[Tonsitue 06 ocHoBaHMsIX. Posib pacTBOPOB B MPUPOJIE U B KU3HU yeioBeka. KpyroBopor
BOJIbI B IIpupoie.* 3arpsa3HeHne npupoaHbIX BoJ. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Baxueiimme  KiacChl  HEOPraHUYECKUX  COCIUHEHUU. Knaccuduxarms
HeopraHmdyeckux coequHeHnid. OKCUIBI: cocTaB, KiaccUuKamus (KUCIOTHBIE,
OCHOBHBIC, *ampoTepHbIe, HecoaeoOpasytonme - Ha npuMepe okcuaa yriaepona (II) u
okcuaa azora (I1)), Homenkmarypa.* *I[lomydeHne® u XUMHYECKHUE CBOMCTBA OKCHJIOB
(B3ammogielicTBUEe C BOAOW, KuciaoTamu, meiodamu). OcHoBanms. Krnaccuduxarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHWA. HomeHkiarypa OCHOBaHMM.
dusznueckre M XUMUYECKHE CBOMCTBA OCHOBAaHUM (B3aMMOJEHCTBHE C OKCHUIAMU
HEMETaJIOB, KUCIOTaMu, cosiMu). *[lonyuenue ocHoBaHM. *

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIATypa, PU3NYECKHEe U XUMHUYECKHE
CBOMCTBa (B3aMMOJICHCTBUE C METAUIaMH, OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMH,
COJISIMH, Ha TIpUMEpPE COJSHOM W CEpHOM KHCIOT), *crmocoObl mnoiydeHus.™ Psn
aktuBHoctd MetaioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJIEH,
*CcrmocoObl MOMydYeHUs ™, B3aMMOACHCTBHE COJIeH ¢ METAIJIaMU, KUCJIOTaMHU, IIEJI0YaMU U
COJISIMU, TPUMEHEHHE.

[lonsitue 00 aMdoTepHBIX THAPOKCUAAX (Ha MpUMEpEe IUHKA U *aTtoMUHUSA™):
*XUMHUUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCJIOTAaMH U IIEJI0YaMU, Pa3I0KeHUE NPU
HarpeBaHuM) U MojiydeHue. *

'eneTnueckass CBS3b MEXKIYy KiacCaMd HEOPraHMYECKUX  COEIUHEHUHU.
['enernueckue psapl.

XUMUYECKHUMN IKCTIEPUMEHT: KaUeCTBEHHOE OIPEJICIICHUE COAEpKaHusl KUCTIOpoa
B BO3/lyX€; MOJIyYCHHE U U3YUYEHHE CBOMCTB KUCIOpPOa; HAOIIOIEHUE B3aUMOICHCTBUS
BEILIECTB C KUCIOPOJOM U YCIOBUSA BOZHUKHOBEHUS U MPEKPAIICHUsI TOPEHUs (110XkKapa);
O3HaKOMJIEHHE ¢ 00pa3ilaMy OKCHUJIOB M OMMCAaHUE UX CBOMCTB; MOJYyYEHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (TopeHHue); HaOMoAeHNe 00pa3IoB BEIICCTB KOJIMYECTBOM 1 MOJIb;
MCCJIEIOBAaHHE OCOOEHHOCTEH PacTBOPEHMS BEIECTB C PA3IMYHON PACTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM J10JIENM PAaCTBOPEHHOTO BEIECTBA;
B3aUMOJICMCTBHE BOJIBI C METAJUTAMH (HATPUEM M KaJIbI[UEM) (BO3MOKHO HCTIOIB30BAHHE
BHUJICOMATEPHUAJIOB); OIpPEACICHUE pPACTBOPOB KHUCIOT M IIEJOYed C TMOMOIIbIO
WMHJIUKATOPOB; UCCIIE0OBaHNE 00PA3I[0B HEOPTAHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;
HaOJI0JICHNE W3MEHEHHUsI OKPACKHM HHJIUKATOPOB B pacTBOpax KHUCIOT M IIEJIOYECH;
u3ydyeHue B3zaumozeiicTBus okcuaa meau(Il) ¢ pacTBopoM cepHOil KMCIIOTBI, KUCIOT C
METAJUIAMH, PEAKIUN HEUTpalIu3aluu; I[OJyYEHUE HEpPAaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJIHOTO METajlIa IPYTUM U3 PacTBOPa COJIU; PEIICHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenmme Kiacchl HEOPraHMYECKUX COCAUHEHUIN.

[lepnoanueckuii 3akoH U [lepuoguyueckast cucteMa XUMHAYECKUX SJIEMEHTOB
. . Menneneea. CtpoeHre aTOMOB. XUMHUYecKas CBsA3b. OKUCIUTEIBLHO-
BOCCTAaHOBHUTEJILHBIC PEAKIIUH.
[TepBbie MONBITKU KJIacCU(PUKAIMA XUMUUECKUX 3JIeMeHTOB. [loHATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (I1I€JIOYHBIC U IIEJI0OYHO3EMENIbHBIE METAJLIbI, TAJIOT€HBI, HTHEPTHHIC
rasbl). *2Je€MEeHTHI, KOTOpbIe 00pa3ytoT aM(pOTEPHBIE OKCUIBI U TUIPOKCHUIBI. *



Ilepnonnuecknii 3akoH. Ilepumommueckas cucTeMa XUMUYECKHUX DJIEMEHTOB
H. W. MenneneeBa. KoporkonepuoaHas U *niauHHONEpHOAHAs™  (opMbl
Ilepnognueckon cucremsl xumuueckux syemeHToB . WM. MenneneeBa. Ilepuonsr u
rpynmnsl. PU3NMYECKHM CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB IEpHOAA W TPYIIIbI
DJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX snep. *M3oronsl.* DnekTpoHsl. CTpoeHHE
AIIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XxuMuyeckux 3neMeHToB [lepuoamueckoit
cucrembl JI. WM. Menneneea. XapakTEpUCTUKA XUMHYECKOTO JJIEMEHTA IO €ro
nonoxenuto B [lepunoanueckoit cucreme /1. U. Menneneena.

*3aKOHOMEPHOCTH MU3MEHEHHsI CBOMCTB AJIEMEHTOB MAaJIbIX MEPUOIOB U TIaBHBIX
NOATPYII, B 3aBUCUMOCTH OT AaTOMHOrO (TOPSIAKOBOrO) HOMEpa 3HAauyCHUE
Ilepnonnueckoro 3akoHa u Ileprogudeckoil CUCTEMBI XMMHMYECKUX 3JIEMEHTOB [UIS
pa3BUTUS Hayku U nipakTuku. . 1. MenneneeB — yd€HbIN U rpaxaaHuH. *

Xumuueckass cBsa3b. KoBanenTHas (mojiipHas MW HENOJIApHAsi)  CBSI3b.
*DJIeKTPOOTPULIATETLHOCTh AaTOMOB XMMUYECKUX JIEMEHTOB.* lOHHas CBS3b.

Crenenp okucieHus. OKHCIMTENBHO-BOCCTAHOBUTENbHBIE peakiuu. lIponeccel
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

XVWMHUYECKUI SKCHEPUMEHT: HW3y4YyeHue oO0pa3loB BEUIECTB METALIOB H
HEMETAJUIOB; B3aMMOJICWCTBUE THAPOKCUIA IIUHKA C PACTBOPAMH KHUCJIOT M IIEIOYEH;
IIPOBEJICHUE OIBITOB, MILTIOCTPUPYIOMIMX PUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeH s, COSTUHECHHUS).

MexnpeaMeTHbIE CBA3H

Peanuzanuss MeXNpeaIMETHBIX CBsI3eW MpPU HU3YYCHUHM XHMHM B 8 Kiacce
OCYIIECTBJISICTCS Uepe3 UCIIOIH30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSITHM, TaK
U TIOHATUMN, SIBJISIIONIUXCS CHUCTEMHBIMHU JUISl OT/AENBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OO011re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalmW3, CHUHTE3, KilacCHU(UKAIMA, TEePUOANIHOCTh, HAOMIOICHNE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, H3MEPEHUE, MOIEIh, SIBJICHHE.

®duznka: MaTepus, aToM, IJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJA, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, OJJICKTPUYECKUN 3apsisl, BEIIECTBO, TEIO, OO0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, T'a3, (PU3MUECKHE BEIMYMHBI, CIUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: poTocunTes, AbIxanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpanbl, TOPHBIC MOPOJbI, MOJE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

COAEPXAHUE OBYUYEHUS B 9 KIIACCE

BemectBo 1 xuMu4eckast peakius

[lepuomnueckuii 3akoH. Ileproamueckas cucTeMa XHUMHUYECKUX DJIEMEHTOB
J. . MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAIUS, KAIbLHSI U UX COCAUHECHUHN B



COOTBETCTBHUM C MOJIOKEHHUEM 3JIEMEHTOB B [lepronueckoil CUCTEME U CTPOEHHUEM HX
aTOMOB.

CtpoeHue BemIecTBa: BHUAbl XUMHYECKOW CBSI3U. THUIBI KPUCTALTAYECKUX
pel€ToK, *3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUMA KPUCTAIUIMYECKON PEIIETKH U BUA
XUMUYIECKOU CBS3H. *

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEUIECTB (MEXIyHapOaHas U
TpUBHAJIbHAs1). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KilaccaM
HEOPTaHUYECKUX COCAUHEHUM, FTEHETUUECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMuaeckux peakiuil 1Mo pa3IudHbIM MpU3HaKaM (110 YUCITY U
COCTaBy y4YacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3()(eKTy, M0 M3MEHEHHUIO
CTETICHEH OKHUCJICHUS XHMHYECKUX DOJEMEHTOB, *IMO OOpaTUMOCTH, IO YYaCTHIO
Kartagu3atopa).® DOK30- M JHIOTEpMUYECKHE peakuuu. *TepMoxumuyeckue
ypaBHEHUS. *

*[lonsiTue 0 CKOpOCTH XUMHUYecKOW peakiuu. [loHsitue 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TETEPOrCHHBIX
peakuusx. [loHarre o xumMuueckoM paBHOBeCUU. CMENIEHNE XUMHYECKOTO PABHOBECHSL.
@akTOphl, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAKINUU U TOJIOKEHUE XUMHUYECKOTO
paBHOBecCHsI. *

OKUCANTETbHO-BOCCTAHOBUTEIBHBIC peakuuu, ANEKTPOHHBIN Oayanc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHON peakunu. COCTaBICHNUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJb30BAaHMEM METO]1a AJIEKTPOHHOIO OanaHca.

Teopusa 3NEKTPOTUTHYECKON AUCCOLMALMN. DIIEKTPOIUTAYECKAS] JTUCCOLIMALINS.
ONEKTPOJIUTHI M  HEINEKTPoNUThl. KaTuoHbl, aHMOHBL. *MexaHu3M AHCCOIMAIUU
BEIIECTB C Pa3IMYHbBIMU BUJAMH XUMUYECKOW cBsi3u. lloHsTHE O CTeneHu
nucconuanuu.® CuiabHbIE U CJ1a0ble SJIEKTPOIUTHI.

Peakuuu noHHOrOo oOMeHa. YCOBHs MPOTEKaHUS! Peakluii HOHHOTO OOMEeHa 10
KoHUA. [losHBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakunii. XMMUYECKUE CBOKWCTBA
KHCJIOT, OCHOBAaHHMH U COJell B CBETE MPEACTaBICHUN 00 3IIEKTPOIUTHUYECCKON
mucconuannu. Cpena pactBopa. KaduecTBeHHbIE peakliMM Ha KaTUOHBI M AHUOHBIL:
XJIOpUa-, OpoMUI-, HOAUA-, CyibdaT-, KapOoHaT-, cuiukar-, (ocdar- aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHHSI, MarHUsI, KaJIBITUS, aIFOMUHUS, Kene3a (2+) u (3+),
Menu (2+), IMHKa, MPUCYTCTBYIONINE B BOJHBIX PACTBOPaXx.

XUMUYECKUN JKCIIEPUMEHT: O3HAKOMJICHHE C MOJACISIMU KPUCTAUNIMUYECKUX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETauioB (rpadura U anmasa),
CIIOXHBIX BEIIECTB (XJIOpUAA HATPUs); UCCIENOBAHUE 3aBUCHMOCTH CKOPOCTHU
XUMHUYECKOM peakIuh OT BO3ACHCTBHUS Pa3IUYHBIX (HAKTOPOB; HCCIECIOBAHUE
AJIEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLECCA JUCCOLMALIMKI KUCIIOT, IIEJI0oUel U
cojiei  (BO3MOXKHO  HCIIOJB30BAHME BUIEOMATEPUATIOB); IPOBEACHUE  OIMBITOB,
WUTIOCTPUPYIONINX TMPU3HAKUA TMPOTEKAHUs PEeakirii MOHHOTO oOMmeHa (oOpa3zoBaHue
ocajika, BBIJICIICHUE ra3a, 00pa3oBaHKE BOIbI); OMBITOB, WLUTFOCTPHUPYIONIUX MPUMEPHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ peakuuid  (TOpeHue, pPeakluu Pas3IoKeHHUS,
COEIMHEHNS); PACIO3HABAHUE HEOPTaHMYECKHUX BEIIECTB C MOMOIIbIO KaY€CTBEHHBIX
peaKkuii Ha UOHBI; PENIEHUE AKCIEPUMEHTAIbHBIX 3a]1a4.
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Hemeranibl 1 uX coequHEHUS

OO6miass  xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOEHUSI  aTOMOB,
XapaKTEpHbIE CTENIEHN OKUCIIEeHHs. CTpoeHHE U PU3NYECKHUE CBOMCTBA MPOCTHIX BEILIECTB
— raJJoreHoB. XMMUYECKHUE CBOMCTBA Ha MPUMeEpE XJIopa (B3auMOJEHCTBUE C METAJIIAMH,
HEMETaJJIaMH — BOJIOPOJIOM M KHCIOpoAoM, *mienodamu®™). Xmoposogopoa. ComnsiHas
KHCJIOTa, XMMHUYECKUE CBOWCTBA, *mosiyueHue®, mpumenenue. *JleficTBue xiiopa u
XJIOPOBOJIOpOJa HAa OpPraHU3M 4YesioBeKa.™ BaxHehmme XJIopuabsl U UX HAXOXKJICHHUE B
IPUPOJIE.

Obmass xapaktepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUSA
aTOMOB KHUCJIOPOJIa M CEPbl. XapaKTEPHbIE CTEIIEHN OKUCIICHUS.

Crpoenne u (¢uU3MYECKUE CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOAA U CEPBHI.
AnnorpornHble  MOAU(PUKAUKA KHCIOpOJAa W CEpPhl. XHUMHUYECKHE CBOWCTBA CEPBI
(B3auMonelicTBUE *C HeMeTallaMu® — BOJOPOJOM U KHCIOPOJOM, MeETallIaMHu,
*KOHLIEHTPUPOBAHHBIMU a30THON M cepHOM kucinotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3nyeckue U XMMHYECKHUE CBOICTBAa (KHCIOTHBIE U BOCCTAHOBUTEIBHBIE CBOWMCTBA).
Oxcupl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKCHIoB. CepHast KUCIoTa: (GU3NYECKUe
U XUMHUYecKHe cBoiicTBa (o0mme u crneuuduueckue). Colum CEpHON KHUCIOTHI,
KayecTBEHHas peakuus Ha cyinbdar-uoH. CepHuctas KucioTa. *XUMHUUECKUE PEAKIHH,
JeXalie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a TOJMYyYeHUs CEpHOM KHCIOTHI.™
HaxosxeHue cepsl U €€ coeAMHeHu B Ipupoze. [IpuMenenue cepbl U €€ COeINHEHNUN B
ObITY M B NPOMBIIUIEHHOCTH. *XHMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Ccpeibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXKIH, 3arpsI3HEHNE BO3AyXa U BOJOEMOB), CIIOCOOBI
ero npeaoTBpalieHus. *

OO6mas xapakTepucTHKa 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB
azora u pocdopa, xapaKTepHbIC CTSIICHH OKUCICHUS.

A30T, pacnpocTpaHeHue B Mpupoje, (U3HUEeCKHe U XUMHUYECKHE CBONCTBA
(B3auMozielicTBUE C METAJUIAMM M HEMETalJlaMHd - KHUCJIOPOAOM M BOAOPOIOM).
Kpyrosopor azora B mnpupoae. AMMHMak: (u3MUECKHME M XMMHUYECKHE CBOMCTBA
(okucieHne, OCHOBHBIE CBOMCTBAa BOJHOIO PAacTBOpa), *moiiydeHue™ M NpUMEHEHHE.
Conu aMMoHUS: cocTaB, (QU3MYECKHE M XHUMHUYECKHE CBOMCTBa (pa3ioKeHue,
B3aUMOJICHCTBUE CO IIeJIoYaMu), NpuMeHeHue. KauyecTBeHHas peakiusi Ha HWOHbI
aMMOHUS. A30THas KUCiIOTa, €€ (U3MYEeCKMe W XHUMHUYECKHe CBOWCTBa (00IIME U
cneuuduyeckue), *nonydenue.* Hutparsl (pasznoxkeHue). A30THCTasi KHUCIOTA.
Hcnonb3oBaHWe HUTPATOB M COJEH aMMOHHMS B Kaue€CTBE MHUHEPAIbHBIX YAOOPEHUM.
*XUMHUECKOE 3arps3HEHUE OKpPYXalolleld cpeibl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOXIH, 3arpsi3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB). ™

docdop, *ammorponubie Moaudukamuu hochopa,* Puznueckrne U XUMHUYECKUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETa/llaMH, HEMETaJUIaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHol kmciotamu).® Okcupn docdhopa (V), oprodochopHas KuCIOTA:
busznueckue M XUMHYECKHE CBOICTBa, *momydenue.* *[loHaTne o MUHEpaIbHBIX
yaoOpenusix: HuTpathl U (ocdatel. [loHsITHE 0 KOMIUIEKCHBIX ynoOpeHusx.* OoOrras
XapakTepucThka 31eMeHToB [VA-rpynmnbl. OcCOOEHHOCTH CTPOEHUS aTOMOB yIiepoa U
KpeMHHUsI. BalneHTHOCTh M XapakTepHbIE CTENEHH OKHUCIEHHs aTOMOB Yriepoja u
KpeMHus. PacipocTpanenue yriieposa B Ipupo/Jie, XapaKTepHbIE CTENIEH! OKUCIICHHUS.
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VYraepon, amwtorpornHbele Momudukamuu (rpadur, anmas), GU3NYECKUe U
XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C METAJIJIAMHU, HEMETAJUIAMH,
*KOHIICHTPUPOBAHHBIMA a30THOW M CepHOM kucioTamu)*. Amcopobmms. Kpyrosopot
yraepoaa B mpupoge. Okcuasl yriepoja, ux (u3nUecKue U XMMHUYECKHUE CBOMWCTBA,
MOJlyueHWe W TPUMEHEHHUE, JACHCTBHE Ha OpraHU3M uYeJoBeKa. *DKOJIOTUYECKUE
npo0JieMbl, CBA3aHHbIe ¢ oKcuaoM yriepona(lV); rumnoreza rio0anbHOrO MOTEIJICHUS
KJIMMaTa; MapHUKOBBIA 3¢ ¢dekT.* YrompHas kucioTa U €€ coilv, uX (u3ndecKkue u
XUMUYECKHE CBOMCTBA, *momydeHue u mnpuMeHeHue.* KadecTBeHHas peakmusi Ha
KapOoHaT-noHkI. Mcronp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MIPOMBIIIJICHHOCTH U
CEJILCKOM XO3SIICTBE.

OO6mme mpeacraBieHusi 00 OCOOEHHOCTSAX COCTaBa W CTPOCHUS OPTaHMUYECKUX
COEIMHEHH yriepoaa (Ha mpuMepe MeTaHa, THJICHA, TaHOJa, YKCYCHOM KHCIOThI. *Mx
COCTaB U XxuMuueckoe crpoenue. Knaccudukamus oprannueckux BemuiecTs.* [loHsTre o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OCNKaX, yIriIeBOJAaX — M UX POJIM B KU3HU
yesoBeka. *MarepuaibHOE €JMHCTBO OPraHMYECKUX U HEOPTaHWYECKUX COCTMHEHUM. *

Kpemunii, ero ¢Qusmyeckue ¢ XUMHUYECKHME CBOWCTBa (Ha MpuUMeEpe
B3aMMOJICUCTBUSI C MeETaUIaMHM U HEMeTayulaMH), *rnoslydeHue™ u NpUMEHEHHE.
*CoenuHenus kpeMHus B rpupojie. OOmue npencrapienus o6 oxcuae kpemuus(IV) u
KpeMHHEeBOU KucioTe. CUnMKaThl, PU3NYecKue U XUMHUYECKUE CBOMCTBA, MOTyYCHHE U
MIPUMEHEHUE B OBITY, MPOMBINIJICHHOCTH (B MEIUITMHCKON, DIIEKTPOHHOM, CTPOUTEITHHON
u 1p.). Baxkueiimme cTpouTenbHBIE MaTepHalbl: KepaMUKa, CTEKIIO, [EMEHT, OETOH,
xene300eToH. [IpobieMbl 0€30MacHOr0 UCIOJIb30BAHUSL CTPOUTEIBHBIX MAaTEpPHUATIOB B
MOBCETHEBHOM JKU3HU. *

XVUMHUYECKUI JKCIIEPUMEHT: H3Yy4deHHuEe O0Opas3lloB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJITHOM KHMCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIMKA HA XJIOPUI-HUOHBI U
HaOIOZICHUE TIPU3HAKOB HX TMPOTEKAHUsS; OIMBITHI, OTpaXkaromue Qunyeckue u
XUMUYECKME CBOWCTBA TajJOr€HOB U HX COCAMHEHHH (BO3MOXXHO WCIOJIB30BAHHE
BHUJICOMATEpPUAJIOB); O3HaKOMJIEHHE ¢ oOpa3laMud  XJIOPUIOB  (TalOT€HUIOB);
O3HaKOMJIEHHE C 00paslaMu cepbl B €€ COCTUHEHHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEpHANIOB); HAOMIOJEHHE Mpoliecca OOYIVIMBaHUS caxapa TMoJA JACHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI; U3yYEHHE XUMUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOI KHCIIOTHI, TPOBEJICHNE KaYeCTBEHHON peaklny Ha Cynb(}aT-uoH U HaOII0IeH e
MpU3HaKa €€ MpOTEeKaHUs; O3HAKOMJIEHHE C (PU3MUYECKUMH CBOMCTBaMHU a3ota, ¢ochopa
U UX COeIMHEHUN (BO3MOXKHO MCIOJF30BaHNE BHIEOMATEPUANIOB), 00pa3liaMy a30THBIX
1 GhochopHBIX yIO0OpPEHUI; MTOTyUYeHHEe aMMHaKa U U3YYEHHUE €ro CBOMCTB; MPOBEICHUE
KaueCTBCHHBIX PEAKIMN HAa MOH aMMOHHS W ¢docdaT-uOH M U3yuyeHUE MPU3HAKOB UX
MPOTEKAHUs, B3aUMOJCHUCTBUE KOHUCHTPUPOBAHHOW a30THOM KHCIOTBI C MEIBIO
(BO3MOXHO HCTIONB30BAHUE BUICOMATEPHUATIOB); U3YyUEHUE MOJIEICH KPUCTATUTMYECKUX
peméTok anMaza, rpaduTa; 03HAKOMIIGHHE C IPOIIECCOM aJCOpPOIMU PACTBOPEHHBIX
BCIIIECTB AKTUBUPOBAHHBIM YIJIEM U  yCTPOMCTBOM TMPOTHUBOTa3a; MOJyYEHUE
YIJIICKUCIIOTO Ta3a M M3y4YeHHE €r0 CBOMCTB; MPOBEICHHE KaueCTBEHHBIX PEaKInil Ha
KapOOHAT- M CUJIMKAT-UOHBI M M3YyYCHHE NMPHU3HAKOB MX MPOTEKAHMS; 03HAKOMIICHUE C
MPOYKIIMEH CHJIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE IKCIIEPUMEHTAIBHBIX 337ad 110
TeMe «BakHele HeMeTaubl U UX COSTUHEHUS.
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Mertael 1 UX COEIMHEHUS

OO0mrast XapaKTEPUCTHKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nonoxxenus B [leprnonnueckon cucreme xumudeckux sneMeHToB Jl. M. Menneneesa u
cTpoeHusi atomMoB. CTpoeHHE MeETaUIoB. MeTamuinueckas CBs3b W MeTauIM4ecKas
KpUCTAJUIMYECKAsE PEIIETKA. JJIEKTPOXUMUYECKUN PAJl  HANPSHKEHWM  METaJIoB.
du3nuecKkue U XUMHUUYECKHME CBOWCTBA METAUIOB (B3aUMOJEUCTBHUE C KHUCIOPOAOM,
BOJIOM, KucaoTamu). *O0mmme crnocoOsl moiydeHus MetamioB. [loHarne o xoppo3uu
METaJJIOB, OCHOBHBIE CHOCOOBI 3alUThI WX OT Koppo3uu. CrjaBbl (CTalb, YyTyH,
TIOPAITIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY M IPOMBIIIJIEHHOCTH. *

[lenounbie MeTaibl: MojoxkeHue B Ilepuoguyeckoid cucCTeME XHUMHUYECKHUX
anemeHToB /1. . Menneneesa; crpoenne atomoB. Haxoxnenue B npupoze. Gusndeckue
Y XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusl U Kaiusi). OKCUIIBI U TUAPOKCUIBI HATPUS
u Kanus. [ I[pyuMeHeHne 1meI0YHbIX METAIUIOB U UX COEMHEHUM.

[IlenouyHO3eMeENbHBIE METAJUIBI MATHUM U KaJIbLIUK: ITOJ10KeHKE B [lepuoanueckon
cucrteMe xuMuueckux 3neMeHToB [I. 1. MenaeneeBa; CTpoeHUE UX aTOMOB; HAXOK/ICHHE
B mnpuponae. Pu3nyeckue M XMMHYECKHE CBOWCTBA MAarHus W Kaiblus. Baxkueilmme
COCIMHEHUS KaNbIUs (OKCHJ, THAPOKCUI, coiu). *JKEcTKocTh BOABI M CHOCOOBI €€
yCTpaHeHus. *

AmomuHuii: nonoxenue B lleproanyueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
J. U. Mengeneesa; CTpOEHME aToMa; HaxoXJAeHWE B npupone. Ddusnueckue u
XUMUYECKHE CBOMCTBA alOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHIAa U THAPOKCHIA
AIFOMUHUS.

Kenezo: mnonoxenne B Ilepuognyeckoil cucTeMe€ XHUMHUYECKHX DSJIEMEHTOB
J. 1. MengeneeBa; CTpOo€HHME aTOMa; HAaXOXJIeHUE B npupone. Dusnueckue u
XUMHUYECKHE CBOMCTBA jkelie3a (B3auMOICHCTBUE C METAJJIaMU, KUCIIOTAMU U COJISIMH).
Oxcunpl, tumpokcuasl u comu xkenesa(ll) m sxemesa(Ill): cocraB, cBoiicTBa
*mosryuenue. *

XYMMHUUYECKHI SKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMyi METaJUIOB U CIIaBOB, UX
(U3UYECKUMU CBOMCTBAMM; HM3YyUYECHHE PE3YyJIbTAaTOB KOPPO3UU METAIIOB (BO3MOXKHO
HCIIOJb30BaHNE BUEOMATEPUATIOB), OCOOCHHOCTEHW B3aMMOJIEUCTBUSI OKCUAA KAJIbIUS U
HaTpus C BOJION (BO3MOKHO UCITOJIb30BAaHUE BUIEOMATEPUAIIOB); UCCIEOBAHUE CBOMCTR
XKECTKOM BOJBI; MpoIlecCa TOPEHUS Kejie3a B KUCIOpoje (BO3MOXKHO HMCIOJIb30BAHHE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEaKIMil Ha MOHBI (MarHus,
Kayblus, amomuHus, nuHka, skene3a(ll) u sxeneza(Ill), memau(Il)); nabGmoneHue u
OTMMCaHUE TIPOILIECCOB OKpAIIMBAHUS TUIAMEHW HOHAMHU HATpUsl, KaJlusl W KaJbIUs
(BO3MOKHO HCIIOJIB30BAaHUE BHUJICOMATEPHANIOB); HUCCIeAOoBaHNE aM(OTEPHBIX CBOMCTB
TUAPOKCUA ATIOMUHUS U TUAPOKCUIA [IMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BaxHenmme MeTajuibl U UX COCTMHEHUS.

XUMHS 1 OKPYIKAIOIIAs cpena

*HoBble MaTepuanbl U TEXHOJIOTHH. BerecTBa U martepuanbl B MOBCEIHEBHOMN
KA3HU 4YeJloBeKa. XUMMHUS U 300pOoBbe. be3omacHOe WCIONb30BaHHE BEUIECTB W
XUMUYECKUX peakiuid B ObiTy. IlepBas moMOIIL TP XUMHUYECKHX OXKOTax
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1 oTpaBiaeHUsIX. OCHOBBI KOJIOTMYECKOM IPaMOTHOCTH. *

*XuUMHUECKOoe 3arpsi3HEHHE OKpyXkarolled cpelpl (mpeaenpHas IOMyCTHMast
koH1eHTpanus Bemects — [1JIK). Ponb xumun B pemeHnn 3K0I0ru4eckux npooiem. *

*[IpupogHble HMCTOYHUKK YTIIEBOAOPOJOB (Yrojib, MPHUPOAHBIA Tra3, HEDTh),
OPOAYKTHI UX NEPepabOTKU, UX POJb B OBITY M MPOMBIIINIEHHOCTH. *

XUMUYECKUI SKCIIEPUMEHT: U3y4YEHUE 00pa3lioB MaTepUaloB (CTEKJIO, CIIABBI
METAJIJIOB, TOJIMMEPHBIE MaTepuabl). ™

MexnpeaMeTHbIE CBSI3U

Peanuzanuss MeXNpeIMETHBIX CBsi3ed MpU U3YYEeHUHM XMMHM B 9 Kiacce
OCYIIECTBJISIETCS Uepe3 UCII0Ib30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHITHM, TaK
U TIOHSTUM, SBISIONIMXCS CUCTEMHBIMH ISl OTIEIBHBIX TMPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO011ue ecTeCTBEHHO-HAYYHbIE MOHSTUS: HAyYHbIN (akT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHUHTE3, KiIaccu(ukanus, MNEPUOJUYHOCTb, HAOJIOJICHUE, OSKCIEPUMEHT,
MOJICTUPOBAHUE, U3MEPEHHUE, MOJEb, SBICHUE, MapHUKOBBIA 3(P(PEKT, TEXHOJIOTHS,
MaTtepuabl.

®usuka: MaTepusi, aTOM, IJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIUJ, U30TOIBI,
PaIMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsij, TPOBOJIHUKHU, MOTYIPOBOTHUKH,
TUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBRA,
ras, pacTBOp, PaCTBOPUMOCThb, KPUCTAUIMYECKAsl pEIIETKa, CIUIaBbl, (U3UYECKUE
BEJIMYMHBI, E€JUHUIIBI HU3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3IBI,
Counnrze.

buonorusa: ¢otocuntes, apIxaHue, Ouocdepa, 3IKOCUCTEMA, MHUHEPAIbHBIC
yA00pEeHUs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJbI, IMOJIE3HBIC
HCKOTIaEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

IIJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMA YYEBHOTI'O IIPEIMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynbrarel ocBoenusi oOyvarommmucs ¢ 3IIP yueGHoro mpeamera
«XuMus» TOJDKHBI COBMAAaTh ¢ pe3ysbraraMu depepanbHOil paboyell mporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAYUMMBIMU SBJISIFOTCSL:

JIMHHOCTHBIE PE3VYJIbTATAI:

JIMYHOCTHBIC PE3yJIbTAThl OCBOSHUS MPOTrPaMMbl OCHOBHOT'O O0IIIEr0 00pa3oBaHus
JOCTUTAIOTCS B XOJi¢ OOYyYeHHS XHMHH B CIWHCTBE YYeOHOM M BOCIHTATEIBHOMN
JCATCIIEHOCTH B COOTBETCTBHH C TPAJIUIIMOHHBIMUA POCCUHCKUMHU COIMOKYIIBTYPHBIMU U
JTYyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH, TPUHATHIMU B OOIIECTBE MPaBUIaMH U HOpMaMHU
MOBEJICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHHUS, CAMOPA3BUTHS M COTIMATTU3AIIAN
00y4aromuxcsl.
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JIn4HOCTHBIE pe3ynbTaThl OTPaXaroT TOTOBHOCTb oOyJaromuxcs
PYKOBOJICTBOBATBCSI CUCTEMOW ITO3UTHUBHBIX LICHHOCTHBIX OPUEHTALMM M PACIIAPEHUE
OIIBITA JIEATENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuOTUYECKOTO BOCTIUTAHMSL:

LEHHOCTHOTO OTHOWLICHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY H
HAay4YHOMY HACIIEUIO, TIOHUMAHUS 3HAYEHNS XUMAYECKOW HAyKH B )KU3HU COBPEMEHHOT'O
oOmiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHON uHGOpManued O TepeoBhIX
JOCTHKEHUAX U OTKPBITUSAX MUPOBOU M OTEYECTBEHHON XUMUH, 3aNHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOILIECTBA;

2) rpa’kJaHCKOIO BOCIIUTAHUSI:

IIPEACTABIICHNS O COLMAIIBHBIX HOPMAaxX U IIPABWJIAX MEKINYHOCTHBIX OTHOILIEHUN
B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIIEIOBATENILCKOM, TBOPYECKOW M JPYTMX BHIAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JIEATEIBHOCTM  IMPU  BBIIOJHEHHMM  Y4YEOHBIX,
MI03HABATENbHBIX 33]1a4, BHIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX
IIPOCKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO M B3aWMOIIOMOIIM B IIPOLECCE ITOH
y4eOHON JesTeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJCHHE M MOCTYNKH CBOMX
TOBAPHUILEH C IO3ULMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEACTBUN ITOCTYIIKOB;

3) LICHHOCTH HAayYHOTO [TO3HAHMSL:

MHPOBO33PEHYECKUX IPEACTABICHUM O BEHIECTBE W XHMHYECKOW pEaKIWH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIIIOIIUX OCHOBY
JUIsl TIOHMMaHHUSI CYITHOCTH HAay4YHOW KAapTUHBI MUpA, MPEACTABICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IIPUPOBI, B3AUMOCBSA35AX YEJIOBEKA C IIPUPOAHON CPENOH, O
pPOJIM XMMUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[O3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHBIX HA IOJyYEHHE HOBBIX 3HAHUHU I10
XUMHH, HEOOXOJUMBIX JIJIs1 OOBSICHEHHS HAa0JII0/1aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO03HABATENbHON, MH()OPMAITMOHHOM W YUTATEIHCKOW KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENIbHON pabOThl ¢ YYEOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOU,
JOCTYITHBIMU TEXHUYECKUMH CPECTBAMHU UHPOPMALMOHHBIX TEXHOJIOTUI;

UHTepeca K OOYyYEHHI0O U [O3HAHUIO, JHOOO03HATENBbHOCTH, TOTOBHOCTU H
CIIOCOOHOCTH K caM00Opa30BaHMI0, IPOEKTHOM U UCCIIEI0BATENbCKON AESITETbHOCTH, K
OCO3HaHHOMY BbIOOpPY HANpPaBICHHOCTU U YPOBHS 00YUYEeHHMsI B JaIbHEHUILIEM;

4) bopmupoBaHUs KyJIbTYphI 310POBbSL:

OCO3HAHMsI LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOILEHUSA K CBOEMY 310pPOBBIO,
YCTaHOBKH Ha 3J0pPOBbII 00pa3 )KM3HU, OCO3HAHUS TOCIEACTBUNA U HEMIPUITHS BPEIHBIX
npuBBIYEK (YyHNOTpEOJIEHUS alKOrojsi, HApKOTUKOB, KypEHHs), HEOOXOAUMOCTH
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MpHU OOpallleHUH ¢ XMMUYECKUMH BEIIECTBAMHU B
OBITY U peabHOM KU3HH;

5) TpyZ10BOT'O BOCIIUTAHUSA:

MHTEpeca K MPAKTUYECKOMY HM3yuYeHHUI0 Npodeccuil U Tpylna pazauyHOro poja,
YBOXKEHHUE K TPYAy U Pe3yJbTaTaMm TPYAOBOM NEITENBHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUHN MO0 XMMHUHU, OCO3HAHHOTO BHIOOpA WHIMBHYyaIbHOU
TPAEKTOPUM TMPOJOJDKEHHUS] 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB U
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CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEH, YCIEIIHON
npo¢eCCUOHATILHON JIESATEILHOCTH M Pa3BUTHUS HEOOXOJIMMBIX YMEHHUW, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHATBHOU CPEJIE;

6) PKOJIOTUYECKOTO BOCIIUTAHMS:

AKOJIOTHYECKH 11€JI€CO00Pa3HOT0 OTHOIICHUS K IPUPO/JIe KaK UCTOUYHUKY KU3HU Ha
3emie, OCHOBE €€ CYyIIECTBOBAHMS, MOHUMAHUSI IIEHHOCTH 3J0POBOr0 M OE€30MaCHOI0
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOUICHHS K COOCTBEHHOMY (DU3HUECKOMY H
MICUXWYECKOMY 3JI0POBBIO, OCO3HAHMS LIEHHOCTH COOJIIOJIEHUS MpaBUsl 0€30MacHOIo
MOBEJICHUSI PU PabOTe ¢ BEIIECTBAMH, & TAK)KE B CUTYAIIUAX, YIPOKAIOIINX 3I0POBBIO U
JKU3HU JIIOAEH;

CIIOCOOHOCTH TMPUMEHATh 3HAHUS, MOJIydaeMble NPH HM3YYCHUU XUMHUH, IS
pellIeHUs 3a/1a4d, CBSI3aHHBIX C OKPYKAIOIIeH MPUPOIHOW CPEeoH, MOBBIIMIECHUS] YPOBHS
AKOJIOTHYECKOM KYJIBTYPhI, 0OCO3HAHHMS II100aJIbHOTO XapaKTepa 3KOJIOTHIECKUX IpodieM
Y IMyTEHW X pEIIeHUs HOCPEACTBOM METOJI0B XUMUU;

3KOJIOTUYECKOTO MBIIIJIEHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIIHLHOM,
KOMMYHHKATUBHOM ¥ COLMAIBHOM MTPAKTHUKE.

METAIIPEIMETHBIE PE3VYJIbTATDI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHUS 00pa30BaTEIbHOM MPOrpaMMBbl IO
XUMHUU OTPAXKAIOT OBJIAJICHUE YHUBEPCATIbHBIMU MTO3HABATEIbHBIMU JEHCTBUSIMU, B TOM
YHUCIIE:

1) 6a3oBbIC TOrHYECKUE ACHCTBUS:

BBISIBIISITh IPUYMHBI U CJIEICTBUS MPOCTHIX XUMUYECKUX SIBJICHMUIA;

OCYILIECTBIISTH CPABHEHUE, KIIACCU(PUKAIIUI0O XUMUYECKHUX BEIIECTB IO 3aJJaHHbIM
OCHOBAHUSIM U KPUTEPHUSM JJI YKa3aHHBIX JIOTUYECKUX OTepalinii;

CTPOUTH JIOTHUECKOE CYXKJIECHUE MOCIIE MPEIBAPUTEIHHOTO aHAIN3a, BKIFOYAIOIIIEE
YCTaHOBJICHHE PUYUHHO-CIIEICTBEHHBIX CBS3EH

CO3/1aBaTh, IPUMEHSTH U IPEOOPA30OBHIBATH 3HAKU M CUMBOJIbI, MOJIEIH M CXEMBbI
JUTSI pelieHus1 yueOHBIX U TTO3HABATENbHBIX 33/1a4 C TTIOMOIIBIO Me/1arora;

POTHO3UPOBaTh  BO3MOXHOE Pa3BUTHE XUMHUYECKHX TMPOLECCOB M  HX
MOCJIEICTBUS;

2) 6a30BbI€ HCCIIEA0BATEIBCKUE JCHCTBUS:

C MOMOIIBIO Tearora MPOBOJUTh XUMUYECKUI OIBIT, HECIOXKHBIN dKCIIEPUMEHT,
JUISl YCTAHOBJICHUSI OCOOCHHOCTEN 00bEKTa U3YUeHUsI, MPUUUHHO-CIICICTBEHHBIX CBS3EH
Y 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;

C TIOMONIBI0 TIeJarora WJIM CaMOCTOSTEIbHO (HOPMYIHpPOBaTh OOOOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIbITA;

3) pabota c uHpopmarmeit:

BBISIBIIATH JCPUITUTH MHPOPMAIIUU, JTaHHBIX, HEOOXOIUMBIX IJIsi PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

npeoOpa3zoBbIBaTh HHPOPMALIUIO U3 OAHOTO BHJIA B IPYTroil (TabMIly B TEKCT U
mp.);

MCKaTh WM OTOMPATh WH(OOPMAIUIO WM JaHHBIE W3 MCTOYHHUKOB C yUETOM
MPEIOKEHHON yueOHOM 3a/1auu 1 3aJIaHHBIX KPUTEPHUEB.
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OBnazneHue yHUBEpPCAIbHBIMU YYE€OHBIMM KOMMYHUKATUBHBIMH JECHCTBUSIMMU:

OpraHMU30BbIBATh YUeOHOE B3aMMOJICICTBHIE B IpyIIe (OMpeaesaTh OOIIe ey,
pacnpeenaTh poJid, 10rOBapuBaThCs IPYT € IPYroM U T. 11.).

C IIOMOIIBIO NIEAarora WIM CaMOCTOSTEIbHO COCTABJIATH YCTHBIE U NHCHMEHHBIC
TEKCThl C KCIOJIb30BAHMEM HIUIFOCTPATUBHBIX MATEPUAJIOB ISl BBICTYIUICHUS NEPEN
ayJIUTOPUEN;

OpPraHM30BBIBATH Y4YEOHOE COTPYJHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKAaMHU; pabOTaTh MHAMBUAYAJbHO U B TPYMIE: HAXOAUTH 00IIee
pelieHne W paspemarb KOH(MIMKTHI HAa OCHOBE COTJIAaCOBaHWS TMO3MIMKA M ydera
MHTEPECOB; GOPMYINPOBATh, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

OLICHMBATh Ka4€CTBO CBOETO BKJIaJa B OOLIUI MPOAYKT, IPUHUMATh U Pa3deiiiTh
OTBETCTBEHHOCTbH U IPOSBIATH TOTOBHOCTH K ITPEAOCTABIECHUIO OTYETA IEpE] TPYIIION.

OBnazeHne yHUBEPCATbHBIMUA YUEOHBIMU PETYIISITUBHBIMU JEHCTBUSMMU:

oOHapyxuBaTh U (GOPMYJIHPOBATh Y4eOHYIO NpoOJIEMYy, OMNPENENATh LENb
yueOHOMU JesITeIbHOCTH;

BJIAJIETh OCHOBAMHU CaMOKOHTPOJIS, CAaMOOLICHKH, IIPUHATUSA pPELICHUH W
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHOM U MTO3HABATEIILHON JAESTENbHOCTH;

COOTHOCHUTBh CBOM JACHCTBHUS C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOEM JEATEIBHOCTH B IPOLECCE AOCTHKEHHUS pEe3yJbTard, ONPEACIAThH
CIOCOOBI ICUCTBUI B paMKaXxX MPEJI0KEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBAThH
CBOU JICHUCTBUSA B COOTBETCTBUU C U3MEHSAIOIIENCS CUTYalNE;

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYAallUH U IIpeJiaraTh IUIaH €€ U3MEHEHUS;

NPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh INpPU PEIICHUH YYEOHOU
3a/1a4u;

MOHUMATh MPUYHMHBI, IO KOTOPHIM HE ObUT JTOCTUTHYT TpeOyeMbIil pe3yibTar
NEeSATENbHOCTH, ONPENENSATh IMO3UTHUBHBIE W3MEHEHUS M HalpaBlieHus, TpeOyrouiue
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K IPYTrOMY YEIOBEKY, EM0 MHEHHIO.

INPEAMETHBIE PE3VYJIbTATBI

B cocTaBe nmpeaMeTHBIX pe3yJIbTaTOB MO OCBOCHHUIO 00S3aTEILHOTO COJIEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW DejepanbHON pabouell MporpaMMoi, BBIIETSIOT: HAy4YHbBIC
3HaHUSA, YMEHHS M CIHOCOOBI ACHCTBHM, crenu@uyeckue g y4eOHOTO IIpeaMeTa
«XuMusD», BUABl AEATEIBHOCTU IO IMOJYYEHHIO HOBOIO 3HAHUs, €r0 UHTEPIPETALUU,
MpeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYaIIUIX:

MPEJICTABJICHHE O 3aKOHOMEPHOCTSX M MO3HABAEMOCTU SIBJIECHHUM MPUPOJBIL,
MMOHMMaHUEe OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMMHYECKOW HAyKH Kak 00JacTh
COBPEMEHHOTO0 €CTECTBO3HAHUsS, KOMIIOHEHTa OOIIeH KyJIbTypbl M MNPAKTUYECKOU
NESATEIbHOCTH Y€JIOBEKA B YCJIOBUSX COBPEMEHHOTO OOIIIECTBA; TOHUMAHKUE MECTa XUMUH
Cpeay IpyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM IMOHATUMHOTO amnlapara i CAMBOJIMYECKOTO SI3bIKA XUMUHM IS
cocTaBJieHusI (POpMYJI HEOPTaHUUECKUX BEIIECTB, YPAaBHEHUM XMUMHUYECKUX peakiui (¢
OTMOpPOM Ha aIrOpUTM YYEOHBIX JIEWCTBUIA); BIIAJICHUE OCHOBAMH XUMHYECKOU
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HoMeHkaTypbl (IUPAC u TpuBHaibHOW) U YMEHHE MCIOJIB30BATh €€ JJIS peIleHus
yueOHO-M03HaBaTEIbHBIX 337a4 C MOMOILBIO YUUTENS; YMEHUE HCIIOJIb30BaTh MOJEIH
JU1s1 OOBSICHEHUSI CTPOSHHUSI aTOMOB M MOJIEKYJI IO aJITOPUTMY C OTIOPOM Ha ONIPEACIICHUS;

MPEJICTABJICHUE O CUCTEME XMMHUUYECKHX 3HAHUN M YMEHHE C MOMOIIBIO YUUTEINS
OPUMEHSTh CUCTEMY XMMHMUYECKUX 3HAHUM JJIsl YCTAHOBJICHUS B3aUMOCBS3EH MEXKIY
W3yYCHHBIM MAaTEpUaJIOM W MPU MOJYYEHWH HOBBIX 3HAHUHM, a TAKXKe B IPOLECCE
BBINIOJTHEHUS Y4Ye€OHBIX 3aJaHU U 0Opu paboTe C HUCTOYHUKAMU XUMHYECKOUN
uH(pOpMaIINU, KOTOPAast BKIIOYAET:

BOXHEUIINE XHMUYECKUE TMOHSITUA: XUMWYECKUW JJIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, IPOCTOE M CII0OKHOE BELIECTBO, OJHOPOJHAS M HEOJHOPOIHAs CMECH,
OTHOCUTEIIbHBIE aTOMHAasi W MOJIEKYJIIpHAs MAacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIA 00bEeM, OKCHJ, KUCJIOTa, OCHOBaHUE, CONb (CpemHsis),
XUMHYECKasi pEAKUHUs, pEaKkIUH COCAUHEHHUS, PEAKIUU PA3JIOKEHUS, pPEaKIHUH
3aMeIIeHUs], peakuu 00MeHa, TerIoBON A((PEeKT peakiuu, dK30- U SHIOTCPMUUECKUE
peaKuuu, pacTBOpP, MACCOBAsS JOJISI XMMHUYECKOIO AJIEMEHTAa B COCAUHEHUH, MacCOBas
JIOJIS1 M IPOLIEHTHAsI KOHLIEHTPALKs BELIECTBA B pACTBOPE, AAPO aTOMA, JJIEKTPUUECKUN
CJIOW aToma, aTroMHas OpOWTaldb, pPaguyC aToMa, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XUMHUYECKasi CBA3b, JICKTPOOTPULATEIBHOCTD, MOJAPHAs W HEMOJSPHAS KOBAJICHTHAA
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBsA3b, KPUCTAJUIMYECKas pelleTka (aToMmHasl,
WOHHAsl, METaJUIM4ecKasi, MOJICKYJsIpHasi), MOH, KaTHOH, AHWOH, DJEKTPOJIUT U HE
ANEKTPOJIUT, DJCKTPOIUTHUYECKAs  JUCCOLMAIUS, PEAKIUH HOHHOrO  OOMEHa,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIIMH, OKHUCIHUTEIb U  BOCCTAHOBHUTEIIb,
OKHCJICHHE W BOCCTAaHOBJICHUE, JICKTPOJIU3, XMMHUECKOE PABHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEaKIMM, CKOPOCTh XUMHUYECKOM peakiuu, KaTaau3aTop, MpeAeibHO
nonycrumas koHuentpauus (I11I1K), koppo3us MeTanios, CrjiaBbl;

OCHOBOIIOJIAraroIIre 3aKOHbI XUMUHU: 3aKOH COXpaHEeHUs Maccsl, llepuoanueckuii
3akoH J[. V1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUHU XHUMHUU: ATOMHO-MOJIEKYJISIDHAs TEOPHs, TEOPUS BICKTPOJIUTHYECKON
JUCCOLIMALINM, a TAK)KE MPEACTABICHUS O HAyYHBIX METOJAax ITO3HAHHWs, B TOM YUCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAaX HUCCIEAOBAHUS BEUIECTB U M3YyUYECHUS
XUMHAYECKUX PEAKLINN;

MPEJICTABICHUE O IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB
(pamuyc aroMma, D3JIEKTPOOTPUIIATEITLHOCTH), MPOCTBHIX M CJOXKHBIX BEIIECTB OT
MOJIOKEHUS 3JIeMEeHTOB B Ilepuoguyeckoid cucreme (B MajblX NEPUOAAX M TJIaBHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHUSI aTOMa; YMEHUE OOBSICHIThH CBA3b IMOJIOKEHUS
aneMeHTa B llepuoguueckor CHCTEME C YMCIOBBIMHU XAPAKTEPUCTUKAMU CTPOCHUSA
aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB WM 3aps]l siapa, OOIIee YHCIO DJIEKTPOHOB),
pacupenesieHueM 3JIEKTPOHOB II0 3HEPIETUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX
MEPUOOB, KAl U KaJbIUs;, KIaCCUDUIIMPOBATh XMMUYECKHUE DJIEMEHTHI C OMOPOM Ha
onpenesieHus: GU3NYECKOro CMbICiIa UGPOBBIX TAHHBIX IEPUOAUUECCKON TAOIHIIbI;

yMEHHUE KJIacCU(PUIIMPOBATH XUMUUECKHE DIIEMEHThI, HEOPraHUYECKHE BEIIECTBA U
XMMHUYECKUE PEAKIMU C ONOPOW HA CXEMBI; OINPEAENSITh BAaJCHTHOCTh M CTENEHb
OKHCJIEHUSI XUMHUYECKHUX DJIEMEHTOB, BUJI XUMUYECKOMN CBSI3U M THUIN KPUCTAIUIMYECKOU
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CTPYKTYpPBI B COEIMHEHUSIX, 3aps]l MOHA, XapaKTep Cpeibl B BOAHBIX paCTBOPaXxX BEILIECTB
(KUCTIOT, OCHOBAHUM ), OKUCIUTENb K BOCCTAHOBUTEID 110 AJITOPUTMY YUEOHBIX JIEHCTBHIA;
YMEHHE XapaKTepH30BaThb C OMOpPOM Ha cXeMmy (U3NYECKUEe U XHUMUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOJOPOI, TpaduT, aiMas, KpeMHUH, a30T,
docdop, cepa, XJI0p, HATPUN, KA, MATHUN, KaIbITUH, ATFOMUHHM, KEJI€30) U CJI0KHBIX
BEIIECTB, B TOM YHMCJIE€ HMX BOJHBIX pPACTBOPOB (BOAA, aMMHAK, XJOPOBOAOPOI,
CEpPOBOIOPOJ, OKCUIBI U TUAPOKcuabl MeTamuioB I - IIA rpynn, amtomunust, meau (11),
nuHkKa, xenesa (II u III), okcuasr yrnepona (I u 1V), kpemuus (IV), azora u docdopa
(III u V), ceput (IV u VI), ceprmcras, cepHas, a30TucTas, a3oTHas, (ocdopHasd,
yroyibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBATh C OMOPOI Ha TUTaH U KIIIOYEBbIC
CJIOBA; YMEHHUE MPOTHO3UPOBATH U XapaKTepU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTHU
OT MX COCTaBa M CTPOCHHUs TOCINE MPEABAPUTEIHHOTO aHaIM3a IOJ PYKOBOJCTBOM
nejarora, NPUMEHEHUE BEIIECTB B 3aBHUCHUMOCTA OT HMX CBOMCTB, BO3MO>KHOCTh
MPOTEKAHUSI XUMUYECKUX MPEBPAICHUN B PA3JIMYHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOLECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAOLIYIO IPUPOIHYIO CPELY;

YMEHUE COCTaBJIATh 0O 00pas3lly, cXeMe, alropuTMy Y4eOHbIX JAEUCTBUI
MOJIEKYJIIPHbIE U MOHHBIE YPaBHEHHUS pEaKIUil (B TOM YHCIIE€ peaKIMil HOHHOTO 0OMeHa
U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKUU), WUIIOCTPUPYIOMINX XUMUYECKUE
CBOMCTBAa M3YYEHHBIX KJIAcCCOB / TpYII HEOPraHWYECKUX BEUIECTB, a TaKKe
MOATBEPAKAAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO W MOJSPHYIO MAacChl
BEIL[ECTB, MAaCCOBYIO JOJIF0 XMMHYECKOIO 3JIEMEHTA B COEIMHEHHH, MACCOBYIO JOJIIO
BELIECTBA B PacTBOPE, KOJUYECTBO BEILECTBA U €ro Maccy, 00bEM ra3oB ¢ ONOpPOH Ha
oO1mue hopMyJsibl; YMEHHE MPOBOJAUTH PACUETHI [0 YPABHEHUSIM XUMHUECKUX PEAKIMMA U
HAXOJIUTh KOJIMYECTBO BEIIECTBA, OOBEM U MACCY PEAareHTOB WM MPOIYKTOB PEAKIIUU C
OTOpOi Ha 00paszell, aNrOPUTM yueOHBIX JEHCTBU;

BJIaJICHHE OCHOBHBIMU METO/IaMH HayYHOTO MO3HaHUs (HaOJt0IeHne, U3MEPEHUE,

HKCIIEPUMEHT, MOJEIUPOBAHNE) MPU U3YYEHUM BEIIECTB U XUMHUYECKHUX SIBJICHUU C
OMOpO Ha aNropuTM YYeOHBIX ACHCTBUH; ymMeHuEe chopmyaupoBaTh MpoOiIeMy H
MPEUIOKUTH ITyTH €€ PELISHUsI C TOMOIIBIO MIearora; 3HaH1ue OCHOB 0€30MacHOM paboThI
C XMMUYECKUMH BEILIECTBAMH, XUMUYECKOU MOCY10M 1 1a00paTOpHBIM 000PYI0OBaHUEM;
HaJIM4Ke MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIEIYIOLIUX
XUMHUYECKUX HKCIIEPUMEHTOB IMOJ PYKOBOACTBOM YUYUTENS C OOCYXIEHUEM IJaHa
PabOTHI UJIM COCTABIICHUEM TAOJIHIIBI:

M3Yy4YEHUE U ONUCaHuE (PU3UUECKUX CBOMCTB BEIIECTB;

O3HaKOMJICHUE C (PU3NIECKUMU U XUMUUECKUMHU SBIICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOITUE MPU3HAKU TPOTEKAHUS XUMUUYECKUX PEaKITHii;

M3y4YEeHHE CIIOCOOOB pa3/iesieHusl CMeCeil;

MOJIyYEHHUE KHUCIOPOJIA U U3YUYEHHUE Er0 CBOMCTB;

MOJIyYEHHUE BOJIOPOJA U U3YUEHHUE €T0 CBOMCTB;

MOJIyY€HHE YTJIEKUCIIOTO Ta3a U U3yYEHUE ero CBOWCTB;

NOJIyYeHHE aMMHUaKa U U3YYEHUE €ro CBOMCTB;

[IPUTOTOBJICHUE PACTBOPOB C OMPEAECICHHOW MAaCcCOBOW JOJEH PAaCTBOPEHHOTO
BELIECTBA;

19



UCCIICIOBAaHUE M OINKMCAHWE CBOMCTB HEOPraHMYECKMX BEIIECTB pPa3IMUYHbIX
KJIACCOB;

MpUMEHEHNE WHIUKATOPOB (JIaKMyca, METWJIOpamwka u (eHondTamenHa) s
OTIpe/ICTICHUS XapaKTepa CpeJlbl B paCTBOpPaX KUCIOT U IIETOUeH;

U3y4YCeHHE B3aMMOJCUCTBHS KHUCJIOT C MeETalaMH, OKCHUJaMH METaJlIoB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSMH, COJISIMH;

MOJIy4€HHE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHE OJJTHOTO METaljIa PYTUM U3 pacTBOPA COJH;

uccienoBaHre aM(pOTEpHBIX CBOMCTB THAPOKCUIIOB ATIOMUHUS U [IMHKA;

pelleHrne OKCIEePUMEHTAJbHBIX 3afad 1o Teme «OCHOBHBIE  KIIACCHI
HEOPraHUYECKUX COCTUHECHUINY;

pelleHne  DKCIEPUMEHTANbHBIX  3aJad M0 TeMe  «DIEKTPOJIUTHYECKAas
JVCCOLMALINSY,

pelIeHre IKCIEPUMEHTAIBHBIX 3a/au 1Mo TeMe «BakHeillne HeMeTaibl U UX
COEIMHEHUSY;

pelIeHNe SKCIEPUMEHTANIBHBIX 3a/lady 1Mo Teme «BakHeillne meTamibl U UX
COEIMHEHUSY;

XUMUYECKHE IKCIIEPUMEHTBI, WILTIOCTPUPYIONINE MPU3HAKU MPOTEKAHMS PEaKIIUN
MOHHOTO OOMEHa;

KaueCTBEHHbIC PEAaKIUd Ha MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPaX HOHBI:
xjopua-, Opomua-, uoauA-, cyibdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUJI-MOHBI, KATUOHBl aMMOHMS, MarHusi, KajibIlUs, aJlOMUHH, kKene3a (2+) u
xenesa (3+), meau (2+), IUHKA;

yMEHUE TMPEACTABISTh PE3yJbTaThl JAKCIEpUMEHTa B (opmMe BBIBOJIOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJIHI] U BBISBIISITH SMIIMPUUECKUE 3aKOHOMEPHOCTH,

BJIaJICHUE TpaBUIaMH 0€30TaCHOTO OOpAIEHUs C BEUIECTBAMH, UCIIOIb3YEMbIMU
B TIOBCEIHEBHOM JKM3HM, a TAK)KE MTPaBUIIaMHU TTOBEICHHUS B IENIAX COEPEKEHUS 30POBBS
U OKpY’Kalolllel MpUPOIHON Cpelibl; TOHMMaHUE Bpeaa (OMacHOCTH) BO3ACHCTBHUS Ha
KUBBIC OPraHM3MBI OIPEACICHHBIX BEIIECTB, a TAaKXe CIOCOOOB YMEHBIICHUS W
MPEIOTBPAILICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAHHWE 3HAYCHUS >KUPOB, OEJIKOB,
YTJIEBOJIOB JJIsi OpTraHU3Ma YeI0BeKa,

BJIQJICHUE OCHOBAaMH XHUMHYECKOW TIpPaMOTHOCTH, BKJIIOYAIONIEH YMEHHE
MPaBUJILHO UCIOJIb30BaTh M3yYEHHBIE BEIIECTBA W Marepuaibl (B TOM YHCIE,
MUHEpaJIbHbIC YT0OpEHUs, METAJUIbl M CIUIaBbl, MPOIYKTHI MEPEepadOTKH MPUPOIHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOIHOTO rasza, HePTH) B OBITY, CEITbCKOM
XO035HCTBE, Ha TMPOU3BOJICTBE, YMCHUE TPHUBOJIUTH TPHUMEPHl  MPABWIBHOTO
MCIIOJIb30BaHMs U3YUYCHHBIX BEIIECTB U MAaTEPHUAJIOB;

YMEHHE YCTAaHABJIMBATH CBS3M MEXIy PEaTbHO HAOIIOJAaeMBIMH XUMHUYECKHUMHU
SBJICHHSIMH M TIPOIIECCaMHU, TPOUCXOMSIIMMH B MaKpO- M MHKPOMHpE, OOBSICHSTH
MIPUYMHBI MHOTO00pa3usl BEIIECTB, YMCHHE HWHTETPUPOBATh XMMHYECKHE 3HAHUS CO
3HAHUSAMU JPYTUX YIEOHBIX MIPEIMETOB C MMOMOIIBIO TIEAarora;

npencraBieHue o cdepax NpodhecCHOHATBHOM JIEATENbHOCTH, CBSI3aHHBIX C
XUMHUEH U COBPEMEHHBIMHU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKCHUSIX XHMHUYECCKOM
HAyKHW; HAJTMYHE OIbITa padOTHI C Pa3IMYHBIMU UCTOYHUKAMHU HH(POPMAIIUU 110 XUMUHU
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(HayyHO-TIONYJISIpHAsE JIUTEpaTypa, CJIOBAapH, CIPABOYHUKH, HHTEPHET-PECYpPCHI) C
OMOpPOM Ha aNrOPUTM: YMEHHE OOBEKTHUBHO OLIEHHWBATh HHPOPMALIMIO O BEUIECTBAX, UX
MPEBPAILCHUSIX U MPAKTUYECKOM MPUMEHEHUHU.

TpeboBanust K TpeIMETHBIM pe3yJlbTaTaM OCBOCHHUA YYEOHOTO MpeaMeTa
«XUMHSD», pacCIpeIeIeHHbIE M0 TOJjaM 00y4YeHHUs

Pesynbpratel mo romam (GoOpMyNHpYIOTCS MO MPHUHIMITY 100aBIEHUS HOBBIX
pe3yNbTaTOB OT Toja K ToJy, YK€ Ha3BaHHbIE B MPEIBIIYIIUX TOAaX IMO3UIUHU, KaK
MPaBHUIIO, JOCJIOBHO HE TOBTOPSIFOTCS, HO YYUTHIBAIOTCS (Pe3yabTaThl OYEPETHOTO TOIa
M0 YMOJYaHHIO BKJIIIOYAIOT PE3yNbTaThl MPEABIAYIINX JIET).

8 KJIIACC

pPacKpbhIBaTh CMBICI OCHOBHBIX XHMHWYECKHMX TIOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEUIECTBO, CMECh (OJTHOPOAHAS U
HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAas U MOJEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAS Macca, MacCoOBasl 0Js1 XUMUUYECKOI0 AJIEMEHTA
B COCAMHEHUHU, MOJSIPHBIM  OO0BEM, OKCHJA, KHUCJIOTa, OCHOBAaHHE, COJIb,
*3MEeKTPOOTPHULIATEIBHOCTh ¥, CTEIICHb OKHCJIEHUS, XUMHUYECKasi  peakuus,
KJIaccu(pukanusa peakiuil: peaklud COCIUHEHUs, PEaKlUU Ppas3JIoKEHUs, peakiuu
3aMeIleHUs], PEaKIui 00OMEeHa, 9K30- U DHJIOTEPMHUUECKUE PeaKInK; *TerioBoi adext
peakuuu’™; aapo aroma, dJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, paJlyC aToma,
XUMHYECKasi CBSA3b, MOJISIPHAS M HEMOJISIpPHAsl KOBAJEHTHAs CBSI3b, MOHHAs CBS3b, MOH,
KaTHOH, aHWOH, PacTBOP, MaccoBas JOJs BemiecTBa (NMPOLIEHTHAs KOHIICHTpalUs) B
pacTBopE;

WJUTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XUMHMUYECKUX MOHATUH (cM. 1. 1) u
MIPUMEHATH 3TU MOHITUA MPU OMUCAHUU BEIIECTB U UX MPEBPAILCHUN;

HCIIOJB30BaTh XUMUYECKYH0 CHUMBOJIUKY JIJII COCTaBJIeHUS (OPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIH, SJIEKTPOHHOTO OanaHca;

OTpEeENATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTCTICHD
OKHUCJICHHUSI DJIEMEHTOB B OWHAPHBIX COCIMHEHMSIX C OMOPOM Ha OMNpECNICHHs, B TOM
4yyCJie CTPYKTYPUPOBAHHBIC;, IPUHAJIEKHOCTh BEIIECTB K OINPEICIIEHHOMY KJaccy
coeMHEHU 1O (QopMynaM; BHJ XUMHUYECKOM CBs3M (KOBAJICHTHAsT M HOHHAs) B
HEOPraHMYECKUX COCTUHCHUSX;

WMETh MPEACTABJICHUE O CUCTEME XUMHYECKMX 3HAHWUM, YMETh C MOMOIIbIO
YUYUTEII MPUMEHATh CUCTEMY XUMHUUYECKHX 3HAHUM, JJISl YCTAHOBJICHUS B3aUMOCBSI3U
MEXK]ly U3YUYEHHBIM MaTEpPHaAIOM U TIPU MOJTYUYCHUH HOBBIX 3HAHUH, a TaKKe Ipu padboTe
C HCTOYHHUKAMU XuMHU4eckod wuHbopmanuu. OpUESHTUPOBATHCS B TOHATHUIX W
OTepupOBaTh MU Ha 0A30BOM YPOBHE, MPUMEHSIThH TIPU BBIMOJIHEHUU YUCOHBIX 3aJaHHMA
U PEIIEHUU PacueTHBIX 3a/lay C OMOPOW Ha aNTOPUTM Y4YEOHBIX NEUCTBUN H3yUEHHbIE
3aKOHBI U TEOPUH: 3aKOH COXpaHeHus Mmacchl, [lepuonnuecknii 3akon .M. Menneneesa,
*3aKOH TIOCTOSIHCTBA COCTaBa™®, 3aKOH ABOTajJpo; aTOMHO-MOJEKYJISIpHAs TEOpHS.
CooTtHOocUTh 00O3HauYeHUs, KOTOpble UMeroTca B Tabnune «llepumonnueckas cucrema
xumuueckux snemeHTtoB J[. M. MengeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHUSI aTOMOB XMUMHUYECKUX JJIEMEHTOB (COCTaB MW 3apsija sapa, OOIlee YHCIIO
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AJIEKTPOHOB U pacIpeiesieHue UX MO AJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIIMPOBATh XUMHUYECKHUE DJIEMEHThI, HEOPraHMYeCKHUEe BEIIECTBa;
XUMUYECKUE pEeaKIUH (10 YHMCIy M COCTAaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, I10
TEII0BOMY 3(PeKTy, 0 U3MEHEHHUIO CTEIIEHU OKHUCICHHS XMMHUYECKHUX SJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKHME CBOMCTBAa BEILECTB
pa3IMYHBIX KJIACCOB, NOJATBEPXKAAasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OIOPON HA CXEMBIL;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS;
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBpAIICHUN B Pa3IMYHBIX YCIOBUSIX TMOCIHE
MIPEABAPUTEILHOIO 00CYXKACHUS C I1€1arorom;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYKO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMyJsie COSAUHEHHS; MAaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XMUMHUYECKOW PEAKIMH C
OIIOPOW Ha aJITOPUTM;

IPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEIbHONW JESITEIbHOCTA — aHallu3 U
CUHTE3, CpaBHEHHE, OO0O0O0IlIeHHe, cHucTeMaTh3alus, KiacCupUKalus, BbISBICHUE
MIPUYUHHO-CJICACTBEHHBIX CBA3€UH — i1 M3YUYEHUS] CBOMCTB BEIIECTB U XMUMHYECKHUX
peaKklMii; €CTEeCTBEHHO-HAYYHbIE METOJbl TO3HAHUS — HaONIOJEHUE, H3MEpPEHUE,
MOJICTUPOBAHUE, JKCIEPUMEHT *(peajdbHbIi W MBICICHHBIA)®* MO PYKOBOACTBOM
nejarora,

CJIeIoBaTh NpaBWJIaM IMOJIb30BAaHUA XHMHYECKOM MOCYJI0H M Ja00OpaTOPHBIM
o00OpyZ0OBaHMEM, a TaKK€ IMpaBUJaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMU T10 BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJTYYEHUIO U
COOMpPAaHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOJAa W KHUCIOPOAA), MPHUTOTOBICHUIO
PacTBOPOB C OIPEAEIEHHON MacCCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA; IUIAHUPOBATH U
MIPOBOAUTh XMMHUUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB WIEIOYEH H
KHCJIOT C TIOMOIIBI0O HMHIUKATOPOB (Jlakmyc, (eHondTanenH, METWIOpaHXK H J1p.),
MOATBEPAKAAIOMINX KAYECTBEHHBIM COCTAaB HEOPraHWYECKUX BEHIECTB (KauyeCTBEHHBIC
pEeaKuu Ha UOHBI) M0l PYKOBOJCTBOM I1€/1arora.

9 KITIACC

PACKpBhIBAaTh CMBICI OCHOBHBIX XHUMHUYECKUX TMOHSATUN: XUMHYECKUN DIIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTEIICHh OKHUCIICHHS, XUMHUYECKas peakius,
XUMUYECKasl CBs3b, *TeruioBoi 3(PdekT peakiuu, Moib*, MOISIpHBIH 00BEM, PacTBOP;
AIIEKTPOJIUTHI, HEAJICKTPOJIUTHI, DJIECKTPOJUTHYECKAS TUCCOIUAIINS, PEAKIIMU HOHHOTO
oOMeHa, KaTaliu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE
peakIuu™®, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEIIb,
OKHCJICHHE W BOCCTAHOBJICHHE, aIOTpomnusi, amM(OTEepHOCTh, XHWMHYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, METaJUIMYeCKas), KpUCTAUIMYECKas pemérka, *Koppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHYECKOW peakIuu™*, TMpelesbHO JIOMyCTUMAsI
konuenTpanus (I[11K) BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATHH (cM. m. 1) m
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OPUMEHSTH 3TH MMOHATHS IIPHU ONMMCAHUY BEUIECTB U UX MPEBPALICHUN;

UCIOJIb30BaTh 3HAKM W CHUMBOJIBI I (PUKCAUUU pe3yJIbTaTOB HAOJIOACHUM,
cocTaByieHHs] (POPMYJT BEIIECTB M YPAaBHCHUN XUMHUYECKUX PEAKIIMM, 3alMHCH JaHHBIX
ycioBuii 3a1a4. Mcmons3oBath 0003HaueHus, umeromuecs B [lepuoandeckoit cucreme u
Ta0JIHIIE PACTBOPUMOCTH KHCJIOT, OCHOBAHHM 1 COJICH B BOJIE JIJISl BBITIOJTHEHUS 3aJaHUM.

ONpENENIATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX DJJIEMEHTOB B
COEMHEHUAX PAa3JIMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCY COeIMHEHUI C OMTOPOM Ha OMPEICNICHUS], B TOM YUCIIE CTPYKTYPUPOBAHHBIC, BUJIbI
XUMUYECKON CBsI3M (KOBAJEHTHAs, HWOHHAs, METAJUIMYECKas)) B HEOPTaHUYECKUX
COCIMHCHUSX; 3apsAJl MOHA IO XUMHUYECKOW (opMysie; XapakTep Cpelbl B BOIHBIX
pacTBOpax KHCIOT M IIEJIOYEH, *TUI KPUCTAUIMYECKOW PEHIETKH KOHKPETHOIO
BelecTBa*;

packpeiBatb  cmbicn  [lepuommueckoro 3akona .M. Mengeneesa wu
JIEMOHCTPUPOBATh €ro TMOHUMAaHHE: *OMHCHIBATh M XapaKTEpHU30BaTh® TaOIMYHYIO
dbopmy Ilepmoanueckold CHUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3iuyarh MOHATHS
«rnaBHasg noArpynna (A-rpymnma)» u «mnoboyHas noxarpymnmna (b-rpymma)», Maneie u
OOJIBIIINE MEPUOJIBI; *COOTHOCUTD * 0003HAaUEHU S, KOTOPhIE UMEIOTCS B MEPUOAMUECKON
TaOJuUIe, C YUCITOBBIMU XapaKTEPUCTUKAMK CTPOCHHSI aTOMOB XMMHUUYECKUX DJIEMEHTOB
(cocTaB u 3apsj sapa, oOlIee YUCIO JIEKTPOHOB U pacipeeiCHUE UX MO JIEKTPOHHBIM
CIOsAM); *OOBIACHATH* OOLIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XHMHUYECKHX
AJIEMEHTOB M MX COCIMHEHUN B Mpe/esiax MaJlbIX MEPHOJIOB M TJIABHBIX MOJTPYII C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKUE DJEMEHTHI; HEOPraHWYECKHE BEIIECTBA;
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIIMH BEUIECTB, IO
TeroBoMy 3G (}EeKTy, Mo M3BMEHEHHUIO CTETNICHEH OKHUCIICHUS] XUMUYECKUX DJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CICIU(DUIECKHE XUMHUECKHIE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXkAasi OMUCAHUE MPUMEpPAMHU MOJEKYJSIPHBIX U
VMOHHBIX YPAaBHEHHUUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKLIUI C ONTIOPOU HA CXEMBI;

COCTaBJIATh YPABHEHUSI AICKTPOJMTUUYECKON IHUCCOLMAIIMU KHUCTOT, IIEJI0UYeh U
COJICH; TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS PEaklUii MOHHOTO OOMEHA; ypaBHEHUS
peakuii, NOTBEPKIA0IINX CYIIECTBOBAHME T'€HETUUECKOM CBSI3M MEXKY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakui
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCca ATUX PEaKIINiA;

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS;
BO3MOXXHOCTH TIPOTEKAHMUS XUMHUYECKUX TPEBpalleHUN TMOocie MpeaBapUTeILHOTO
00CYXKIeHHUsI C TIEAarorom;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MAaCCOBYIO JIOJII0 XUMHUUYECKOTO 3JIeMEHTa Mo (opMysie COCIMHEHUS, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUEThl MO YPABHEHHUIO XMMHUYECKOW PEaKIMH C
ONIOPOU Ha aJITOPUTM;

CJIeIOBAaTh TPaBWJIAM TIOJI30BAHUS XHUMHYECKOW TMOCY/0N u 1abopaTOpHBIM
o0opyZ0BaHUEM, a TaKXKe TMpaBHJIaM OOpAIEeHHs] C BEHIECTBAMU B COOTBETCTBUU C
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MHCTPYKIIUSIMU IO BBITIOJHEHHUIO JTA00OPATOPHBIX XMMUYECKUX OIMBITOB MO MOJYYEHHUIO U
CcOOMpPaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YIIEKUCIIOro Tra3a);

MPOBOJIUTh PEAKIUM, MOATBEP)KIAIONINE KAUYeCTBEHHBIA COCTaB Pa3IMIHBIX
BEIIIECTB: PACMO3HABATh OMNBITHBIM MYTEM XJIOpPUA- OpoMua-, HMOIWUI-, KapOoHaT-,
docdar-, cunmukar-, cyiabhar-, TMAPOKCUI-UOHBI, KATHOHBI AMMOHUS M HOHBI H3y4EHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIICCTB;

IPUMEHSTh OCHOBHBIE OIEpAllMd MBICTUTEIBHOW NIEITEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, 0000IIIEHNE, CHCTEMATH3AITUIO, BHISBICHUE PUINHHO-CIICICTBEHHBIX
CBSI3€H — JUTISl U3YYCHHSI CBOMCTB BEIIIECTB M XUMUYCCKUX PEAKITUI; €CTeCTBEHHO-HAYYHBIC
METOIbI TO3HAHUS — HAOIIOCHHE, N3MEPEHHE, MOJICTTHPOBAHUE, IKCIIEPUMEHT (peaTbHBIN
Y MBICJICHHBIN).
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TEMATUYECKOE INTAHNPOBAHUE

Tematnueckoe MmIaHUPOBAHUE U KOJMYECTBO YACOB, OTBOJIMMBIX HA OCBOCHHUE KaXKIOM TEMBI yueOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aAaNTUPOBAHHON OCHOBHOM 00pa3oBaTeNIbHOM MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs OOy4YalOIIUXCS C
3aJIeP’KKOM TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBMAJAIOT C COOTBETCTBYIONINM pasnaenoMm denepanbHoil paboueit mporpaMMsl
yaeOHOTro npeaMeTa « XuMus OCHOBHON 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOTO 00111ero oopazoBanwus. [Ipu atom Opranu3zarus
BIIpaBE camMa BHOCHUTh H3MEHEHHS B COJACpKAHHE U paclpeiesieHne ydeOHOro Marepuana Mo rojaM oOydeHus, B
MOCJIE0BATEIBHOCTh U3YYEHHS] TEM U KOJMYECTBO YAaCOB Ha OCBOEHHUE Ka)KJOW TEMbI, ONPEIEIIEHUE OpraHU3allMOHHBIX (OopM
oOyueHuss U T.. OOOCHOBAHHOCTh JaHHBIX W3MEHEHMUU OmpesenseTcs BblOpaHHBIM oOpa3oBaTenbHOM opranuzanueii YMK,
VUHAVBUAYAIBHBIMU TICUXO(PU3UYECKUMU OCOOCHHOCTSIMU KOHKpETHbIX oOywatomuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHIALUIMU [0 OTOOPY U aJanTalyuy yueOHOro MaTepuaa 1o XUMuu, IpeacTaBieHHbIMU B [losicHUTENbHOM
3aIluCKe.

[Ipennaraem 2 BapuaHTa NMPUMEPHOTO TEMATHUUYECKOTO IUIAaHUpOBaHMs A oOydaromuiics ¢ 3I1P: mepseiii peamnonaraer
OCBOEHHE MPOTPaMMBbI B UHKIIFO3UBHOM KJIACCE; BTOPOU — B OTZIEIBHOM KJIacce.

1-1i BapMaHT

Bceero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMs

8 KUIACC
(2 u B HENEIMIO, BCEro 68 4, U3 HUX 3 4 — pe3epPBHOE BpEeMs)
le/lMeprIe TE€MBI, OcHoBHOE coepikanue OcHOBHBIE BHU/BI 1eATCJIbHOCTH
PacKpbIBawOIIue ]Ia]-ll-l])lﬁ oﬁyqaloumxcﬂ

pa3zzes nporpamMmeil,
U KOJIHY€eCTBO YaCOB,
0TBOJIMMOE HA UX HU3YyUeHUe

Paznen 1.IlepBonavyanbHbie XuMuueckue nousitus(20 u)
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Tema 1. XumMusi — BakHast
00J1aCTh €CTeCTBOZHAHHUA U
NMPAKTHYECKOIi 1esITeIbHOCTH
YyeJioBeKa

(59

Ipenmer xumun.* Posb XUMUK B )KU3HH YeTIOBeKa. XUMUS B
cucTeMe HayK. MeTo/ipl TO3HaHUS B XUMHUHL. *

Tena n BemectBa. dusnveckue CBOHCTBA BEIIECTB. ArperaTHoOe
cocTostHuE BellecTB. UncTele BemecTBa U cMecH. CriocoObl
paszaeneHus cmecell. du3ndeckue U XUMHUCCKHE SIBICHUS.
[Ipu3Haky U ycnoBus NPOTEKaHUS XUMUUCCKUX PEAKLUIL.
3HaKOMCTBO ¢ IpaBWIaMH 0€30IIaCHOCTH ¥ IPHEMaMK pabOTHI B
XUMHYECKOH J1abopaTopHH.

JemoncTpauuu

1. JJabopaTopHOe 0b0pymoBaHUE.

2. Paznu4Hble BUABI XUMHYECKOH ITOCYIBL.

3. OOpa3IbI BEIIECTB.

4. Cnioco0rl paznenenus cmeceil (GunbTpoBaHue, BEIIapUBaHUE,
JIUCTUILIALNUS, XpoMaTorpadus).

JlaGopaTopHbie U NpaKTHYeCKHe PAGOThI

Jlabopamopnuie onvimoi:

Onucanne GU3NIECKUX CBOMCTB BEIIECTB.

Paznenenne cMecH ¢ MOMOIIBIO MarHAUTA.

IIpaxmuueckue pabomui:

Ne 1. JIaGoparopHOoe 000pyIOBaHHE U TPUEMBI PaOOTHI C HUM.
[IpaBumna Ge30macHO# pabOTH B XUMUYECKON JTaO0OPaTOPHU.
Ne 2. OumncTKa 3arpsA3HEHHON NOBapPEeHHOW conn

26

PackpbIBaTh CMBICI U3y4aeMbIX IOHATUH ¢ IOMOLIBIO IIEJarora.

PackpsIBaTh poiib XUMUH B IPUPOIE U KH3HHU YEIOBEKa, €€ CBA3b C APYTUMHU HayKaMu.

Pa3nyuath 4uCTHIE BeleCTBA U CMECH; OJHOPOJHBIC U HEOJHOPOIHBIE CMECH;

PaznuuaTe Gusnueckne u XUMHYECKHE SIBICHUS C OTIOPOI Ha ONPEIENeHNs.

OmnpenenaTh IPU3HAKY XUMUYECKUX PEAKIUN U YCIOBHS UX MIPOTCKAHUS.

CiretoBaTh IIpaBUIIaM MOJIB30BAHMS XMMHUYECKOH ITOCYI0H U 1a00paTOpHEIM
000pyI0BaHUEM, a TAKXKE NPABUIIAM OOpAIEHHUs] C XUMUYECKUMH BELIECTBAMH B
COOTBETCTBHH C HHCTPYKIMSAMH 10 BHIIOTHEHUIO MPAKTUUECKUX paboT 1Mo
KOHTPOJIEM IIeJIarora.

[InanupoBaTh U NPOBOAUTH XUMUUECKUN SKCIEPUMEHT 10 U3YUCHHIO U OIIUCAHUIO
(U3UIECKUX CBOICTB BEIECTB, CIIOCOOOB pa3JieNeH s CMeceil BEIECTB MO
PYKOBOJCTBOM ITefiarora ¢ 00Cy»IeHHEeM IIaHa PaboTEhL.

Vcrionp30BaTh MY BEITOTHEHNH YI€OHBIX 3aJaHHH U B IIPOLIECCe UCCIIeI0BATENBCKOI
JIeSITEIbHOCTH Hay4HO-IIONMYJIAPHYIO JIUTEPaTypy XMMUYECKOTO COAEpKaHHUs,
CIIPaBOYHBIE MaTePHAIBI, pecypchl HTepHeTa ox pyKOBOICTBOM MEAArora.

BricTpanBath pa3BEépHyTHIE MIMCEMEHHBIE H YCTHBIE OTBETHI C OIIOPOi Ha HH(OpMaIHIo
13 yaeOHHKa U CIIPAaBOYHBIX MAaTEPHANIOB, IPAMOTHO HUCIIOIb30BATh N3yIEHHBII
TIOHATUHMHBINA anmnapaT Kypca XMMHUHU



Tema 2. BemecTBa
U XHMHYECKHE PeaKIuu
(15 9)

ATOMBI U MOJIEKYJIbl. X UMHYECKHE DIIEMEHTBI. 3HAKU (CHMBOJIBI)
XUMUYECKHUX 37I€MEHTOB. [IpoCcThIe U CII0KHbIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE YUCHHE.

Xumudeckas hopMmysia. BanreHTHOCTh aTOMOB XUMHYECKHX
2JIEMEHTOB. *3aKOH ITOCTOSHCTBA COCTaBa BemecTB. ¥ OTHOCHTEbHAs
aromHas Macca. OTHOCHTENbHAsI MOJICKYJIIpHasi Macca. MaccoBast
JIOJIST XUMHYECKOTO 2JIEMEHTa B COSTUHEHHNH.

Dusn4ecKue 1 XUMIUYECKHE SIBICHNSA. X MUYECKast PEaKIus.
TIpu3HaKU U YCIOBHS IPOTEKAHNUS XUMUYECKHX PEaKIMIL.
XUMHYeCcKHe ypaBHEHHUSI.

TuIbI XUMUYECKUX PEaKIi (COSAUHEHHM, PA3TI0KEHHUS, 3aMELICHUS,
oOMeHa).

3aKOH COXPAHEHHUS MacChl BEILIECTB.

*M. B. JJoMOHOCOB — y4€HBIH-IHIIMKIONENCT. *

JleMoHCTpanu

Ouznueckue sBICHUS (pacTUpaHue caxapa B CTYIKe, KHIICHHE 1
KOHZIGHCAIINS BOJBI H T. 1.).

XumMmunuaeckue siBIeHus (TOpeHUe CBEUH, Pa3IoKeHUe caxapa,
B3aMMOJIEHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi,
paznoxenue runpokcuaa meau(ll), B3aumonencTaue xenesa ¢
cepoii, B3auMoIeiicTBHIE kene3a ¢ pacTBopoM cosr Meau(ll)).
OBIT, WIUTIOCTPUPYIOMINIT 3aKOH COXPaHEHHUS MacChI.

JlaGopaTopHble U IpakTHYeCKHE PA0OThI

JlaGopaTopHbIe ONBITHL:

IIpumeps! pusnyeckux sABICHNUH (TUIABICHIE BOCKA, TasSHHE JIbA).
TIpumMepsr XUMHUYECKUX SIBIICHUH (TPOKATMBAHNE METHOM
MIPOBOJIOKH, B3aNMOJAEHCTBHE MeJa C KHCIIOTOH).

Mopenu aToOMOB ¥ MOJIEKYJT

MpakTnuyeckan pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peakuni

Boruucienus

— OTHOCHTEJILHOHM MOJIEKYJISIPHOI MacChl BEIIECTB;

— MacCOBOH JI0JTH XUMHUYECKOTO DJIEMEHTa 110 GopmyJie
COEZIMHEHHUSI.

[TpuMeHsTH eCTeCTBEHHO-HAYYHBIE METOIBI HO3HAHUS (B TOM YHCIIe HAOIIOICHHUE,
MOJIETTUPOBaHKE, SKCIIEPHIMEHT) M OCHOBHBIE OTIEPAIIMU MBICITHTEILHOM
JeATeTIbHOCTH (CpaBHEHNE, KIaCCH(UKAIH) IS H3YYSHHUS BEIIECTB H XUMHIECKIX
peakuuii ¢ Onopoi Ha aIrOPUTM UM CXEMY.

PackpbIBaTh CMBICI H3y4aeMbIX MMOHATHH U 3aKOHOB U IPUMEHSTh 3TH MOHSTHS IPH
ONMCAaHUM CBOMCTB BELIECTB U UX MIPEBPAILIECHUI C OIIOPOM Ha IUIaH U KIIIOYEBBIE
CIIOBa.

Paznuyate dhusuueckre U XMMHIECKUE SIBICHHS, O0BACHATD UX CYIIHOCTD C TOUKH
3pEHUsI aTOMHO-MOJIEKYJIIPHOTO YUEHUSI C OTIOPOI Ha ONIPEIENICHUS U CXEMBI.

OmpenensiTs MPU3HAKNA XUMHIECKHX PEaKIHii, yCIOBHS UX MPOTEKaHMS.

OOBACHATH CYITHOCTH (PU3MUECKIX U XUMHIECKHX SBICHAI C TOUKH 3pEHHS aTOMHO-
MOJIEKYJIIPHOTO YUSHHUS C HCIIOIb30BaHNEM BH3YaIbHOM OIOPEL.

KnaccndumupoBats XUMHYECKHE PeaKIUH (II0 YHUCIY U COCTABY Pearupyromux u
00pa3yOIIMXCs BEIIECTB) C OMOPO Ha CXEMBI.

CocraBisaTh GOpMyIIBl OMHAPHBIX BELIECTB MO BAJICHTHOCTH U ONPENEISTh
BaJIEHTHOCTB 110 ()OPMYJIaM BEIECTB C ONOPOI Ha aNTOPUTM y4eOHBIX ICHCTBHIA.

PaccraBnares k03 HUIMEHTHI B ypaBHEHUAX XUMHUYECKHX PEAKIIIA ¢ OOPOoil Ha
ITOPUTM y4eOHBIX AEHCTBUI.

CreoBaTh IpaBUiIaM MOJIB30BAHMS XMMHUYECKON ITOCYI0H 1 1Ta00paTOPHEIM
00opyoBaHIEM, a TAaKKe paBHIaM 0OpaIeHHNs C BEIECTBAMI B COOTBETCTBHH C
HMHCTPYKIMSMH O BBITOJIHEHHIO JJA00OPaTOPHBIX XUMUYECKHX OIBITOB MO/ KOHTPOJIEM
nefarora.

Vcrionp30BaTh MY BEITOJIHEHNH YI€OHBIX 3aJaHHH U B IIPOLIECCe UCCIIEI0BATENBCKOM
JIeATEeIbHOCTU
HayYHO-TIOMYJISIPHYIO JINTEPATyPy XUMHUIECKOTO COACPKaHHs, CIIPABOYHBIE
MaTepHaibl, pecypckl IHTepHeTa 1o pyKOBOJCTBOM HeJarora.

BricTpanBath pa3BEépHyThIe MMCEMEHHBIE H YCTHBIE OTBETHI C ONIOPOi Ha HH(OpMaIHIo
13 yaeOHHKa U CIIPAaBOYHBIX MAaTEPHANIOB, IPAMOTHO HUCIIOIb30BATh N3yIEHHBII
HOHATUHHBIN anmapar Kypca XUMHUU

Pazpnen 2. BaxkHelilnue npeacTaBuTe M HeOpranudeckux semects (30 u)
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Tema 3. Bozayx. Kuciiopona.
IlonsTHe 06 OKCHAAX

(59)

Bozayx — cMecs razos. CocTas Bo3yxa.

Kucnoponx — 35ieMeHT 1 IpocToe Bellie-

cTBO. O30H — *annoTpomnHas MoAUGHUKALHS KHCIopoaa.*
Haxoxenue kucioposa B mpupose, Gpusndeckne 1 XUMHIECKUe
CBOIfCTBa (peaKIy OKUCIEHHs, TOpeHHe). Y CIIOBHS BOSHUKHOBEHHS
U IpekpaiieHus roperus. [lonstre 06 okcnaax.

*CnocoOBI MOTyYeHUsI KHCIOPOIa B IAG0OPaTOPUH U
npoMsiuteHHOCTH. * [Ipumenenne kuciopoxa. Kpyrosopor
KHCJIOpOJia B IPUPOJIE.

*TerutoBoit 3¢ (eKT XUMUUECKOW peakluy, IOHITHE O
TEPMOXUMHUYECKOM YPaBHEHNH, 9K30*- ¥ SHIOTEPMUIECKHAX
peaKuusx.

*TormuBo (HeTh, Yrojb U MeTaH). 3arps3HeHUE BO3/LyXa, CIIOCOOBI
€ro MpeJOTBpaIIeHHA. Y CHIICHHE TTAPHUKOBOTO 3 deKTa,
paspylIeHHe 030HOBOTO ci1os. *

JleMoHCTpanu

BsanmoneiicTBre Gpocdopa, ceprl 1 xenesa ¢ KUCIOPOAOM
(BO3MO’KHO HCIIOJIb30BaHUE BHICOOIIBITOB).
OrnpernesieHne CollepyKaHUs KUCIOPOia B BO3IyXeE.
OMBITH, JEMOHCTPUPYIOIINE YCIOBHUS BOSHUKHOBEHUS 1
HPEKpaICHHs TOPCHHUSI.

JlaGopaTopHble U IpakTHYeCKHE PA0OThI
JlaGopaTopHBIii OTIBIT:

O3HaxkoMIeHHe ¢ 00pa3LaMi OKCHJIOB.
IIpakTrueckas paboTa:

Ne 4. TlomyyeHne KucIopoaa, U3y4eHHE ero CBOMCTB.

Borunciaenust
— MOJIEKYJIIPHOM Macchl KUCIIOPO/1a U 030HA HA OCHOBAaHUH
aTOMHOM MacChl XHMHYIECKOTO dJIEMEHTa
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PackpbIBaTh CMBICH H3y4aeMbIX TTOHATHI U IPUMEHAT 3TH HOHATHS NIPU OIMCAHUU
CBOICTB BELIECTB M X MPEBPAIIECHUH C HCIOJIb30BAHUEM OMOPHBIX CJIOB M KITHIIIE.

XapakTepu3oBaThb (OIHCHIBATE)C ONOPOIL HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/yXa, (hH3UIECKHE U XUMUIECKHE CBOMCTBA KUCIOPOa, CIIOCOOBI €r0
NIOJIy4EHUs], IPUMEHEHHE U 3HAU€HHE B IPUPOJIE U KU3HU YETIOBEKa.

Cpasnueams peakyuu 20perus U MeONeHHO20 OKUCEHUs C TIPEIBAPUTEILHBIM
00CyXICHHEM ITapaMeTPOB CPaBHEHMS.

Cob6upath IpHOOPHI IS HOITyIEeHHS KHCIOPo/a (BEITECHEHNEM BOJIBI U BO3/yXa).

Pacro3HaBaTh OMBITHBIM ITyTEM KHUCIOPOJ 110 KOHTPOJIEM I€1arora.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIHKY I COCTaBIeHHs (POPMYJT BELIECTB,
MOJIEKYJIAPHBIX yPaBHEHHH XUMUUECKUX PEAKIUH C yJacTHEM KUCIOPOIa.

OOBSCHATE CYITHOCTB SKOJIOTHIECKHUX IIPOOIIEM, CBSI3aHHBIX C 3arPsI3HEHHEM BO3/IyXa.

CrenoBath npaBmiaM 6e30macHON paboTHI B 1TaGOPaTOPUH IPH HCIOJIB30BAaHUT
XHMHYECKOH TOCY/BI ¥ 000pyZOBaHUS IO KOHTPOJIEM IIEJ]arora, a TakKe IpaBHiIaM
o0paleHust ¢ TOPIOYUMH BEIIECTBAMH B OBITY.

[TnaHUpOBaTH U OCYIIECTBIATH HA MPAKTHKE XUMUIECKHE SKCIIEPUMEHTHI, TPOBOAUTH
HaOJII0IeHNS, IeNaTh BBIBOABI IO PE3yIbTaTaM KCIIEPHMEHTA MO PyKOBOACTBOM
nefjarora.

Y4acTBOBaTh B COBMECTHOM pabOTe B rpymIIe.

Vcrionb30BaTh MpH BBITOJHEHUHN Y4eOHBIX 3a1aHUil U B IIporiecce
HCCIIeI0BATENILCKON AEATEIbHOCTH HayYHO-IIOYJIIPHYIO JTUTEPATypy XUMUYECKOTO
coJiep>KaHMs, CIIPaBOYHBIE MaTepHaibl, pecypchl VIHTepHeTa 0] pyKOBOACTBOM
nefjarora.

BeictpanBarh pa3BEpHYTHIE MICHMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha MHPOPMAIIUIO U3
y4eOHMKa 1 CIIPABOYHBIX MaTEPHAIIOB C OTIOPOIi Ha TJIaH, TPaMOTHO HCIIOJIb30BaTh
WU3Y4YEHHBIM MOHATUNHBIN anmapaT Kypca XMMHUU



Tema 4. Bopopon.
IToHsTHE 0 KHCJIOTAX U COJISAX
(59)

Tema 5. KonnuecTBeHHbIE

OTHOLUECHUS B XUMHH
(4 9)

Bonopox — anement u npocroe BemectBo. Haxoxnenne B
npupoze, Gu3nUecKre 1 XMMHYECKUE CBOMCTBA (Ha IpuMepe
B3aMMO/ICHCTBUS C HEMETaUIaMH ¥ OKCHIaMU METaIJIOB),
IpUMEHEHHe, *CIocoObl MoTy4eHus. *

IlonsTHE O KHCNOTAaX U COMSIX.

JleMoHCTpanu

Ilonmy4yenue, cobupanue u pacro3HaBaHHE BOIOPOA.
T'openue Bonopoaa.

Bsaumoneiictere Bogopona ¢ okcunom meau(ll).

JlaGopaTopHble U IPaKTHYECKHE PA0OTHI
JlaGopaTOpHEIi OITBIT:

BsanmonelicTBHE KHCIIOT C METAITaMH.
IIpakTrueckas pabora:

No 5. TTosyueHue BO1Opoa, U3yU4EHHE €ro CBOMCTB.

Borunciaenns
— MOJIEKYJIIPHON Macchl BEIIECTBA HA OCHOBAaHUM aTOMHOU MacChl
XUMHUUYECKHUX DJIEMEHTOB

KomnuuectBo BemectBa. Mosb. MosnsipHast Macca. 3akoH ABOrajpo.
MonspHslit 00bEM Ta30B. Pacu€Thl M0 XUMHYECKUM YPaBHCHHUSAM.

JleMoHCcTpanus
O0pasipl BEmeCcTB KOTMIECTBOM 1 MOJIb.

Beruuciaenus

— 00BEMa, KOJTMUECTBA BENIECTRA I'a3a MO €r0 H3BECTHOMY
KOJIMYECTBY BEIIECCTBA WK 00BEMY;

— 00BEMOB ra3oB 110 YpaBHEHHIO PEakIMi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLIEHHH Ta30B
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PackphpIBaTh CMBICIT H3y4aeMbIX TOHATHH U IPUMEHATH 3TH MOHSTHUS IPH ONHCAHUH
CBOICTB BEIIECTB U UX IPEBPALLCHUM.

XapakTepu30BaTh (OMHUCHIBATh) (hU3NUIECKUE U XUMHYECKHE CBOMCTBA BOZOPO/IA,
CIIOCOOBI €ro MOIyYeHUs], MPIMEHEHUE C OIIOPOH Ha TIJIaH, KPaTKYIO 3alllCh, CXEMY.

Cobupats npubOop A MOIYISHUS BOJOPOIA C HCIOJIB30BAaHUEM BH3YaIbHOM OIOPHI

Vcnonp30BaTh XUMHIECKYIO0 CHMBOJIMKY IJISI COCTABICHUS (POPMYIT BEIECTB,
MOJIEKYJIAPHBIX YPaBHEHHI XUMHUIECKHX PEaKIUi C yaacTHeM BOJOpO/a C OIIopoit
Ha QJITOPHUTM.

CremoBathb paBuiIaM 6e30macHol paboTHl B 1a0OpaTOPUH TIPH UCTIOIb30BAHUN
XMMHYECKOH MOCYy bl ¥ 000pyJOBaHUS MO KOHTPOJIEM Iearora., a Takxke
IIpaBHJIaM OOpAIeHNUs ¢ TOPIOYNMH BEIIECTBAMU B OBITY

IInanupoBaTh U OCYIIECTBIIATH Ha MPAKTHKE XUMIUECKHE 3KCIIEPHMEHTHI, TPOBOIUTH
HaOJIIO/IeHNs, eNIaTh BEIBOIBI 110 pe3yJIbTaTaM IKCIIEPHUMEHTa 110]] PyKOBOJICTBOM
riefiarora ¢ 00CyJICHHEM IlIaHa paboThl, ¢ HCIONB30BAHUEM KIIMIIIE.

VYuacTBOBaTh B COBMECTHOH padoTe B rpyIIe.

[TnaHupoBaTh ¥ OCYIIECTBIITH Ha MPAKTHKE XUMIYECKHE SKCIIEPHMEHTHI, IPOBOIUTH
HaOJI0/IeHNs, JIeaTh BBIBOABI 10 pe3yJIbTaTaM HKCIIEpUMEHTA.

VYuacTBOBaTh B COBMECTHOH paboTe B rpyIiIe

PackpbIBaTh CMBICI U3y4aeMbIX OHATHI U IPUMEHATh 3TH MOHATHSA, a TAKKE
H3y9IEeHHbIE 3aKOHBI M TEOPHUH JUIS PEIICHHS PACUETHBIX 3aad C HOMOIIBIO TIEAarora.

BeruncnaTe MOISIpHYIO Maccy BEIIECTB; KOJIMYECTBO BEIIECTBA, 00BEM rasa, Maccy
BEIIECTBA C OIOPOi Ha oOpasel, Ha GopMyIbI;

ITpoBoaUTE pacy€ThI O YpaBHEHHUSIM XMMHUUECKUX PEaKIHH ¢ O1opoii Ha oOpasert,
ITOPUTM y4eOHBIX AEHCTBUI: KOJIHYECTBA, 00bEMA, MACCHI BEIIECTBA 110
H3BECTHOMY KOJIMYECTBY, 00BEMY, Macce PeareHTOB MM MIPOLYKTOB PEaKIHH.

BricTpauBaTh pa3BEépHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPON Ha MH-
(opmarmio U3 yueOHNKA U CIPAaBOYHBIX MaTePHAJIOB, 'PAMOTHO HCIIOIb30BaTh
WU3Y4YEeHHBIH NOHATUIHBIN anmnapar Kypca XUMHUH € TOMOIIIBIO NeAarora.



Tema 6. Bona. PacTBopbl.
IlonsiTue 06 ocHOBaHMSIX

(59)

Bona, ee cocras, ctpoenne, MosieKyisl. @u3ndeckne cBOHCTBA
BOJBL. *AHalIN3 U CHHTE3 — METOIbI H3YUeHHUsI COCTaBa BOABL *
XuMHUYECKHE CBOICTBA BOABL

(pa3noxeHue, peakiiy ¢ HATPUEM, OKCHIOM KaJbIHs, OKCUIOM
cepnl IV .

CocraB ocHoBaHuil. [loHsTHE 00 HHAMKATOPAX.

*Bona kak pactBoputenb.* PacTBopsl. *PacTBOoprMOCTS BemecTs B
BOJZIE. *

*HachlImeHHble ¥ HeHaCHIIEeHHBIe pacTBOPEL * MaccoBast 1ot
BEII[ECTBA B PACTBOPE.

*PoJb pacTBOPOB B IIPHUPOJIE U B )KU3HM YenoBeka. Kpyrosopor
BOJIBI B ipupoe.* 3arps3HeHne NPUPOIHbIX Bol. OXpaHa U OUYUCTKa
HPUPOJHBIX BOJ.

JemoncTpauun

DJIeKTpONN3 BOJIBI; CHHTE3 BOJIBI; B3aHMO/ICHCTBIE BOJIBI C
Mmetaiamu (Na, Ca) (BO3MOXKHO UCIIONb30BaHHE
BHJICOMATEPHAIIOB).

PactBopenue BelecTs ¢ pa3InyHON pacTBOPUMOCTBIO.
HccenenoBanue pacTBOPOB KUCIIOT U ILEN0YEH C TOMOLIBIO
HHAUKATOPOB.

JlaGopaTopHble U IpakTHYeCKHE PA0OThI

IIpakTrueckas padora:

Ne 6. IIpuroroBieHue pacTBOPOB C OIPeAEIEHHON MaccoBoOil nonei
PacTBOPEHHOTO BEIIECTBA.

Borunciaenust
— C UCITOJIb30BAaHUEM ITOHATHS «MAcCOBasl TOJIs BEIECTBA B
pactBope»
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PackphpIBaTh CMBICIT H3y4aeMbIX TOHATHH U IPUMEHATH 3TH MOHSTHUS IPH ONHCAHUH
CBOMCTB BELIECTB U MX MPEBPALLEHUI ¢ TOMOILBIO [Iearora.

XapakTepu3oBath (PU3NUECKHE K XUMUIECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
pacTBOpUTEIS B IPHPOAHBIX MPOLIECCaX C OMOPOH Ha MIaH U CXEMY.

CocTaBiATh ypaBHEHHS XMMHUUECKUX PEAKIU C yIacTHEM BOABI C OTIOPOI Ha CXEMy.

OOBACHATH CYITHOCTD KOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C 3arpA3HEHHEM
HPUPOJHBIX BOJ, CIIOCOOBI OYMCTKY BOJBI OT IPHMeECeii, MEpHI 10 OXpaHe BOJ{ OT
3arpsiIsHEHHS 110CIIe IPEABAPUTEIFHOTO CTPYKTYPUPOBAHHS MaTepHaa.

[TnaHIpOBaTE M OCYIIECTBIATH HA MPAKTHKE XUMUIECKHE SKCIIEPIMEHTHI, IPOBOIUTh
HaOJIIO/IeHNS, IeNaTh BBI-

BOJIBI [0 Pe3yIbTaTaM 3KCIIEPUMEHTA MO KOHTPOJIEM TI€Aarora, ¢ HCIoIb30BaHHEM
KIIUIIIE.

CrnenoBaTh npaBuiiaM 0€30MacHOM paboTHI B 1a00paTOpUH IPHU UCTIONH30BAHUH
XHMHYECKOH MOCy bl ¥ 000pyI0BaHMS 110 KOHTPOJIEM Iearora.

ITpoBoIUTE BEIYHCIICHHS C TPUMEHEHUEM MOHSTHS «MaccoBasi JI0JIs BEIeCTBa B
pacTBOpe» ¢ ONopoi Ha (HOPMyYIIBL

Hcronp30BaTh IpH BEIIIOIHEHUH YYeOHBIX 3aaHHi U B Ipolecce
HCCIIeI0BATENbCKOHN JeATeIbHOCTH HAyIHO-TIOMYIISIPHYIO JIUTEPATypy XUMHUYECKOTO
COZIepKaHMs, CIIPAaBOYHBIC MaTepPHAIIBI, Pecypchl FIHTepHeTa oa pyKOBOACTBOM
Hezarora.

BericTpanBath pa3BEépHyTHIE MMCHMEHHBIE H YCTHBIE OTBETHI C ONIOPOH Ha HH(OPMAIHIO
n3 yueOHHKA U CIIPAaBOYHBIX MAaTEPHAIIOB, IPAMOTHO HCIIOIb30BaTh N3yIEHHBIN
MOHSATHUHHBII ammapar Kypca XUMHH [I0CIIE MPEIBAPUTEIBHOTO CTPYKTYPHUPOBAHHS
Marepuana



Tema 7. OCHOBHBIE KJIaCChI
HEOPraHUYeCKUX
COoeTUHEHUI

(11 9)

Krnaccudukanus HeopraHU4ecKIX COSTUHECHHH.
OKCHIBL: COCTaB, KiIaccu(uKanys (OCHOBHbIE, KHCTIOTHBIE,

*aM(poTepHbIe, HecoeoOpasyronre Ha IpuMepe okcuaa yriaepozaa |l

1 okcmaa asota Il, HomeHknatypa. [lonydenue™ okcuaos
(B3aMmopgeicTBMe C BOAOM, KNCAOTaMM, LLLEOYaAMM).

OCHOBaHUS: COCTaB, KiaccuHUKanys (IIeJI0YH U HepacTBOPUMBIE
OCHOBAHWUS), HOMEHKIIATypa.

Kucnotsr: cocras, knaccudukariyst, HOMEHKIATypa, GU3NUECKHE U
XUMHYECKHe CBOMCTBa (B3aMO/ICHCTBIE C OCHOBHBIMH OKCHIaMHU
COJISIMU Ha TIPUMEPE COJISTHOM M CEPHOU KUCTIOT), *CIocOObI
noxy4deHus. * Psii akTHBHOCTH METaJlIOB.

Counu (cpenHue): HOMEHKIATYypa, *CrocoObl MOMydeH s *,
B3aMMOJICKCTBUE COJICH ¢ METaJlJIaMH, KUCJIOTaMHU, IIEJI0YaMU U
COJISIMH.

T'eHeTHyeckast CBSI3b MEX/Iy KJIacCaMU HEOPTaHHYECKUX
coenuHeHuil. ['enernueckue psapl. [lonsaTie 06 aM(poTepHBIX
THIPOKCHIAaX Ha IpHMepe [IMHKA U aJIOMHHUS. XUMHICCKHE

CBOMCTBA - B3aMMOJICHCTBHE ¢ KHUCIIOTaMH U IeIouaMu. Paszmoxenne

HpHU HarPeBaHHU.

JemoncTpauun

OO6pa31bl HEOPraHWYECKHUX BEIECTB Pa3IMYHbIX KJIACCOB.
BsanmoneiicTBre pacTBopa cepHOit KUCIOTHI ¢ okcuaoM meau(1l).
Peakuus nefitpanuszanuu.

BriTecHenne ogHOTO MeTaLIa APYTUM U3 PaCTBOPA COJIL

JlaGopaTopHble U IpakTHYeCKHE PA0OThI

JlaGopaTopHBIe ONBITHL:

BsaumonelicTBrE KUCIIOT C METaJITIaMU.

ITomyyeHue HepacTBOPUMBIX OCHOBAHUIA.

B3aumopeiicTBre HepacTBOPUMBIX OCHOBAaHHUM C KUCIIOTAMHU.
Paznoxenune rugpoxcuna menu(1l) mpu HarpeBaHuH.
IIpakTudeckas pabdoTa:

Ne 7. PeneHue sKcriepuMeHTANBHBIX 3a1a4 1Mo TeMe «OCHOBHBIE
KJTacChl HEOPTAaHUIECKHUX COCTHHEHUID».

Beruuciaenus
— T10 YPaBHEHHUSM XUMHYECKHUX PEaKIIIi

Ormpenenenre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSANHEHHH 110 MabIoHy.
CocTaBieHne CXEM CTPOSHHUSI OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COEINHEHNH Ha
OCHOBE OIIPE/EIEHHUS.

CocraBiieHre popMyI1 OCHOBHBIX KJIACCOB HEOPTAaHWYECKHUX COCIMHEHUH U Ha3bIBaHUE
HX [0 MEXAYHAapOJHO! U TPUBUAIBHOM HOMEHKJIATYpE C UCIIOJIb30BAHUEM
OIIpe/IeNICHHSI ¥ TaOIHIBI PACTBOPUMOCTH.

KnaccudunupoBaHue n3ydaeMbIX BEIIECTB 110 COCTABY U CE0LCMBAM C OTIOPOH Ha
OIIpE/IeNICHNSI, CXEMBI M TAOJIHITYy PaCTBOPUMOCTH.

CocraBiieHne TaOJIUIBI TEHETHIECKUX PSIIOB M CXeMBI «[ eHeTnueckast B3anMOCBS3b
OCHOBHBIX KJJaCCOB HEOPTaHUUECKHUX COEIHMHEHUID MO PyKOBOACTBOM Iearora.
IIporao3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLINX XMMHUYECKUX CBOICTB
H3y4IEHHBIX KJIaCCOB, IPYIII BELIECTB, K KOTOPBIM OHH OTHOCSITCS C HCIIO/Ib30BaHUEM
cxeMsl «I eHeTn4ecKas B3aUMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
COEAMHEHUI» IO PYKOBOJACTBOM II€Jarora.

CocraBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUH peakuuii, WUTIOCTPUPYIOIUX XUMUUECKHE
CBOIICTBA M3YYEHHBIX KJIACCOB U CHOCOObL NONYYeHUs BEMIECTB H3yUEHHBIX KIIACCOB,
rpyI, a TakXke NOATBEPKAAI0IIUX TeHeTUYECKYI0 B3aUMOCBSI3b MEXly HIMHU, C
OTIOpoii Ha BEpOATBHYIO CXEMY B KAYECTBE 3PUTEIHHOH OTIOPHL.

CocTaBieHre MOJIEKYISIPHBIX YPaBHEHUI PeaKkuii 1o cXeMaM ¢ IMpeBapUTeIbHBIM
00CyXIeHHEM BBIOOpa PearnpyromuX BEIIECTB.

Brruncnenre o ypaBHEHUSAM XUMHYECKAX PEAKLIUil KOMUYecTBa, 00bEMa, Macchl
BEILIECTBA [0 KOJIMUECTBY, 00BbEMY, Macce peareHTOB WM MIPOLYKTOB PEaKIUH 110
AITOPUTMY.

[InanupoBaHye U OCYLIECTBICHUE HA IPAKTUKE XMMUYECKOI0 SKCIIEPUMEHTA U
HaOJII0/IEHHUS TT0]] PYKOBOJCTBOM yYUHUTEILS.

DopMyIMpoBaHKE BBIBOJIOB 10 pe3yJIbTaTaM 3KCIIEPUMEHTA C UCIIOIb30BaHUEM
OTIOPHBIX CIIOB.

DopmynrpoBaHUE C TTOMOIIBIO TTEIAroTa M BEIIOTHEHHE IpaBml 0€301acHoil paboTs B
11ab0paTOPUH IIPH MCHONB30BAaHUN XUMHIECKOH MOCYABI B 000PyJOBaHUS.
Hcrionp30BaHue Y BEIOTHEHNH YI€OHBIX 3aJaHUH U B TIpoLiecce
HCCIIE0BATENBCKON NEATEIbHOCTH HAyTHO-TIOMYIISIPHOM JINTEPATyphl XUMHIECKOTO
coziepKaHMs1, CIIPABOYHBIE MaTepHaIIbI, pecypchl IHTepHeTa, OCyIecTBICHHE BBIOOpa
0] pyKOBOZACTBOM IIeJlarora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OMOPOi Ha
MH(OPMAIIHIO U3 y4eOHHUKA U CIIPABOYHBIX MaTEPHAJIOB, IPAMOTHOE HCIIOJIb30BaHUE
H3y9IEeHHOTO TOHATHIHOTO anmapaTa Kypca XHMHH C HCIOJIb30BaHHUEM IIIaHa,
OIIOPHBIX CJIOB, AJITOPUTMA.

Pa3nea 3. Ilepnoauyeckmii 3akon u Ilepuonnyeckasi cucreMa xumuieckux 3jaementos JI. . MenaeJeesa.
CrtpoeHue aToMOB. XUMHYeCKasi CBA3b. OKNCIUTEILHO-BOCCTAHOBHTE/IbHBIE peakuuu (15 u)
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Tema 8. Ilepunoanyeckuii 3aKoH
u Ilepuoanyeckasi cucrema
XHMHUYEeCKHX JIEMEHTOB

J. 1. Menaeneesa. Ctpoenue
aTtoma (7 1)

[NepBble MONBITKN KITaCCU(PHUKAIIMY XUMUYECKAX SIIEMEHTOB.
INonsiTue o Tpynmax CXOAHBIX JIEMEHTOB (IEIOYHBIE U
IIEIOYHO3EMEIbHBIC METAILTBI, TaJIOT€Hbl, HHEPTHBIE Ta3bl).
*JIeMEHTBI, KOTOpBIE 00pa3yIoT

amM(oTepHBIE OKCUABI U THAPOKCHIBL. *

[Meprommueckuii 3akoH n [leprogudeckas cucreMa XMMAYECKHX
anemenToB JI. . Menneneesa. [lepuozpl, rpynmnsl, NOATPYIIbL.
Du3ndyecKuil CMBICI MOPAIKOBOTO HOMEpaA JIEMEHTa, HOMEPOB
MIEpHOJIa U TPYTIIBL

Crpoenne aroMoB. CocTaB aTOMHEIX siziep. *30Tonbl. * DIeKTpoHBI.
CTpoeHue 31eKTPOHHBIX 0007I04eK aTOMOB NEepBBIX 20 XUMUYECKUX
anemenToB [lepuoaunueckoii cucrems! /. 1. Menneneesa.
XapakTepHCTHKa XHMHIECKOTO 3JIEMEHTA 10 €T OJIOKESHHIO B
[lepuogunueckoii cucreme Jl. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB MAJIBIX IEPHUOT0B
1 TJIaBHBIX OATPYIII B 33aBUCHMOCTH OT aTOMHOTO (TIOPSAKOBOTIO)
HOMepa. *

*3nauenne [lepuoamueckoro 3akoHa u [leproauuecKkoii CHCTEMbI
XUMHYECKHX JIEMEHTOB JUIS PAa3BUTHUSI HAYKH U IPAKTHKH.
. . MenzeneeB — y4€HBIN, IeIaror ¥ rpakaaHuH. *

JemoncTpauuun

Kopotkoneproanas u mmuaHONIEpronHas popmel [lepuoamaeckoit
cucTteMbl XuMuueckux snemeHToB /. 1. Menneneena.
O3zHakoMIiIeHHE ¢ 00pa3llaMHi METaJUIOB M HEMETAJIJIOB.

JlaGopaTopHble U MPaKTHYECKHE PAGOTHI

JlaGopaTopHblIit OMBIT:

B3aumoselicTBre ruIpoKCHIa IIMHKA C PACTBOPAMHU KUCIIOT U
ienouen
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PackpbIBaTh CMBICI IEPUOAMYECKOTO 3aKOHA 0] PYKOBOJICTBOM II€arora.

IToHuMaTh CyIIeCTBOBaHKE IEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XUMHYECKHX
9JIEMEHTOB (M3MEHEHHE PaJNyCOB AaTOMOB 1 JIEKTPOOTPUIIATEIEHOCTH) M UX
COEIMHEHUH OT MOJI0XKEHHUS B IEPUONIECKOH CHCTeMe U CTPOSHUSI aToOMa C
HCTIONIF30BaHIEM CXEM U TaOJIHII.

VYcTaHaBIUBAaTh CBSI3b MEXKAY IOJIOKCHUEM JIEMEHTA B IEPUOJUUCCKON cucTeMe U
CTPOEHHUEM €r0 aToMa (COCTaB U 3apsj A1pa, oOIiee YHUCIo 3NeKTPOHOB U
pacmpeneneHue ux 1o 3JIeKTPOHHBIM CII0SM) IO 00pasLy.

[IporHo3upoBatk XapakTep U3MEHEHHsI CBOMCTB JIEMEHTOB U UX COEAMHEHUI 110
rpymnam u nepuojaam Ilepuoandeckoil CHCTEMBI ¢ TTOMOIIBIO TI€AATOTa.
XapakTepu30BaTh XUMUIECKHE IEMEHTHI IEPBBIX TPEX MEPHOJIOB, KA, KaIbIHs
1o ux nonoxenuto B [lepnonnyeckoit cucreme /. 1. Menneneena.

CremoBathb paBuiIaM 6e301acHol paboTHl B IaOOPaTOPUH TIPH UCTIOIb30BAHIN
XUMHYECKOH MOCYAbl M 000pyJOBaHMS 0] KOHTPOJIEM Iearora.

BeicTpanBath pa3BEpHYTEIE MMCEMEHHBIE U YCTHBIE OTBETHI C OOPOH Ha HH(OPMAIUIO
13 yueOHHKa M CIIPaBOYHBIX MaTePHAIOB, IPAMOTHO HCIIOJIb30BaTh H3yYEHHBIH
MIOHATHUIHBIH amnapar Kypca XUMHH IIOCJIE CTPYKTYPHUPOBAHUS MaTepuaia C
HCTIONB30BAHUEM KIIHIIIE.

Hcronp30BaTh IpH BEIIOIHEHNH YI€OHBIX 3aJaHUH TEKCTHI ydeOHUKa TOCTe
CTPYKTYpPHPOBaHUS MaTepHaa, cpaBouHbsie Matepuaisl ([leprogmaeckyto cucremy
XUMHUIecKux 31eMeHToB /1. M. MenaeneeBa, TabauIly paCTBOPUMOCTH KHCIIOT,
OCHOBAaHHIA ¥ COJICH B BOJIC, SJICKTPOXUMHUYUCCKHUN PsiJ] HATIPSHKCHHI METAJIIIOB).

Hcronb30BaTh Y BEIOJTHEHUH YIeOHBIX 3a1aHUI U B IPOLIECCE HCCIIe0BATEILCKOM
JIeSITEIbHOCTH Hay4HO-IIONYIAPHYIO JIUTEPaTypy XMMUYECKOTO COAEpKaHHUs,
CIpaBOYHbIE MaTepHabl, pecypchl IHTepHeTa 1o pyKOBOACTBOM I€arora



Tema 9. Xumuueckasi CBsi3b.
OKHCJIMTEIbHO-
BOCCTAHOBHUTE/IbHbIE PeaKLUH
(89)

9 KVIACC

*DNIEKTPOOTPUNIATENFHOCTE * aTOMOB XHMHYECKHUX JIEMEHTOB.
Xumudeckast CBA3b (MOHHAs1, KOBAJICHTHAs MOJIIPHAs ¥ KOBAICHTHAS
HeToJsIpHast).

CreneHb OKHUCIICHHUSI.

OxucnutenabHO-BoccTaHoBUTENNbHBIE peakimy (OBP). [Tpouecchr
OKHUCJICHUS U BOCCTaHOBJIEHHS. OKUCIUTENN 1 BOCCTAHOBUTEIIH.

JdemoncTpauuun
OKHCIUTETbHO-BOCCTAHOBUTENLHBIE PEAKLIUH: TOPEHUE, PEAKIIUU
Ppa3noXKeHHs, COeTUHEHUS

(2 u B HEneMIO, BCero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMBICT H3y4aeMbIX IOHSATHHI O] PYKOBOJICTBOM Iearora.

OmnpenensiTs BUA XUMHYECKOW CBSI3U B COSAMHEHHH C UCTIOJIb30BAHUEM CXEM.

OnpenensaTh CTENeHb OKUCICHHS XUMUIECKOTO 3JIEMEHTA 10 PopMyJie ero
COCIMHEHUSI C MCIOIb30BAaHUEM aJrOPUTMA.

OmnpenensaTs 3eMeHT (BELIECTBO) — OKUCIHUTENb U 3JIEMEHT (BEIIECTBO) —
BOCCTaHOBHTEIb.

OOBSACHATH CYLIHOCTH TPOLIECCOB OKUCICHHS 1 BOCCTAaHOBIICHUSL.

CocTaBIsATh 3JEKTPOHHBIH 6aaHC ¢ y4ETOM YHCiIa OTJAHHBIX U IPHHATHIX
JNEKTPOHOB.

CocTaBIsATh ypaBHCHHE OKUCIUTEIBHO-BOCCTAHOBUTEIILHOM PEAKIUH 110 AITOPUTMY
pa3bopa OKUCINTENEHO-BOCCTAHOBUTEIIBHOW PEaKIHH.

Hcnosnb30Bath MPH BRITIOIHEHUH YI€OHBIX 3aIaHU# TEKCTHI yd4eOHHKA [OCIIe

CTPYKTYpPHPOBaHUs MaTepHala, CIIpaBOYHbIE MaTepHabl (IEPUOIUIECKYIO CUCTEMY
XUMHIecKuX 3neMeHToB [1. . MenaeneeBa, TabauIly paCTBOPUMOCTH KUCIIOT,
OCHOBaHHI H COJICH B BOZIE, SIEKTPOXUMHUYECKUHN PsIJl HAPSHKSHUI METAIJIOB).

IIpumepHbIe TeMbl,
pacKkpbIBalolIne TAHHBIH
pa3aes NporpamMmmel,

M KOJIN4eCTBO YacoB,
0TBOJMMOE HAa X H3y4YeHHe

OcHoBHOE coaepkanue

OCHOBHbBI€ BU/IbI 1eSITEILHOCTH
odyvaomuxcs

Pa3znes 1. BemectBo u xXumMnveckue peakuuu (17 v)

33




IHoBTopenue n yriaybiaenue
3HAHMI1 OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(59

Ilepuoauueckuii 3akoH. Ilepuoanueckas cucreMa XMMHUECKUX
anementoB JI. 1. Menzneneesa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B
HU3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPHOJIOB,
Kausl, KaJIbIus U UX

COCJMHEHUI B COOTBETCTBUH C I10JIOKCHUEM 3JICMEHTOB B
NEepUOJMYECKOI cUCTEeME U CTPOCHUEM UX aTOMOB.

Kraccuduxarys 1 HOMEHKIATypa HEOpraHHIEeCKHUX BEIIeCTB (MeXTyHa-
pOIHAs ¥ TPUBHAIBHAS ). X IMIYECKHE CBOHCTBA BENIECTB, OTHOCSIIUXCS
K Pa3NuyYHBIM KJIaccaM HEOPTaHUYECKUX COCMHEHUMH, UX TeHeTHIecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

CrpoeHue BelecTBa: BUIbl XUMHUECKON CBSA3U U THUIIBI
KPHUCTANINIECKHUX PEMETOK. *3aBUCHMOCTh CBOMCTB BELIECTB OT UX
cTpoeHus. *

JemoHcTpauuu

1. Mozaenu KpuCTa/UTMYECKUX PEMIETOK HEOPTaHUUECKUX BEIIIECTB.

2. KopotkonepuonHas u uimHHONIEpruogHast popmsl [lepuoamaeckoit
cructeMbl xuMuuecknx snemenToB []. 1. Menneneesa

XapakTepu30BaTh XUMUYECKUE HIEMEHTBI IIEPBLIX TPEX NEPUOIOB, KU U
KaJbIMsl 110 MX nojoxenuto B Ilepuonuueckoit cucreme . Y. Menneneesa ¢
OIIOPOH Ha AJITOPUTM.

KraccuduipoBats 1 Ha3pIBaTh HEOPraHUIECKHE BEIIECTBA H3YUEHHBIX KIIACCOB C
OIIOpOif Ha cXeMy, TaOJINIly PacCTBOPHMOCTH.

OmnnceIBaTh 00IIME XUMUYECKHE CBOMCTBA BENIECTB Pa3IMIHBIX KJIACCOB,
MOATBEP>KAATh CBOHCTBA IIPHUMEPAaMH MOJIEKYJISIPHBIX yPaBHEHHH XUMHIECKIX
peakuuii ¢ onopoi Ha cxemy.

Onpenensars BUL XMMUYECKON CBA3H U TUIT KPUCTAIIIMYECKOM pPEMIETKY BelllecTBa
C OTIOpPOH Ha CXeMy.

[Iporuo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHS 110CIIE
IpeBapUTENBHOTO pa3bopa.

BricTpauBaTh pa3BEpHYyThIE IUCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
HHPOPMAIHIO U3 YIeOHNKA U CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
HCII0JIb30BATh U3YUYEHHBIM NOHATUHHBIN annapar Kypca XUMHH.

Vcrionb30BaTh IpH BEITOJIHEHUH YIEOHBIX 3a/IaHUI U B IIpoIiecce
HCCIIeI0BATENbCKON JeATeIbHOCTH HayIHO- IOy SIPHYIO IUTEPATypy
XUMUYECKOT0 COJIepaKaHUs, CIIPaBOUHBIC MaTepualsl, pecypcbl IHTepHeTa mos
PYKOBOJCTBOM I€arora.

Tema 1. OcHoBHBIE
3aKOHOMEPHOCTH XUMHYECKHX
peakuuii

(49)

Kraccudukarys XUMHYECKAX PEakiuii 0 Pa3IMIHbIM MpU3HaKaMm (110
YHCITy ¥ COCTaBY YYacCTBYIOIIMX B PEAKIUH BELIECTB, *110 TEIIOBOMY
a¢dexTy, 10 U3MEHEHHUIO CTeTIeHEeH OKHUCICHUSI XHMUUECKUX JIEMEHTOB,
Mo 00paTHUMOCTH, IO YYACTHIO KaTaiau3aropa).*

*DK30- U SHIOTEPMUIECKHE PEAKIIH, TSPMOXHUMHUUCCKUE YPABHECHUSL.
[MonsTHE O CKOPOCTH XUMUYECKO peakiun. [IoHsITHE 0 TOMOTEHHBIX U
reTepOreHHbIX peakuusax. [loasarue 06 oOpaTUMBIX

1 HeOOPaTHMBIX XMMHYECKUX peakiusax. [[oHATHe 0 XUMUYECKOM
paBHOBecuu. DaKkTOPBHI, BIMIONINE HA CKOPOCTh XUMHUUECKOH peakIuu 1
TIOJIO’KEHNE XUMUUECKOTO PaBHOBECHSI. ¥
OKHCIUTENEHO-BOCCTAHOBUTEIILHBIE PEaKIUH (3JIEKTPOHHBIH OanaHc
OKHCITUTEIIFHO-BOCCTAHOBHUTEIBHON PEAKIIHN).

JemoHcTpauuun

1. 3aBHCHMOCTB CKOPOCTH XUMUYECKOH PEaKIUU OT Pa3INIHBIX
(axTopos.

2. Bo3zeiicTBue KaTaan3aTopa Ha CKOpOCTh XUMHUYECKOH peaKInm.
3. [Ipumepsl HeOOPATUMBIX U OOPATUMBIX PEaKIIHH.

4. CMmellieHre paBHOBECHS. XUMUYECKOM peaKiu.

Bourumciienust
— KOJIMYecTBa BeIlecTBa, 00bEMa M MacChl peareHTOB WM IPOIYKTOB
[0 YPaBHEHHSAM XUMHYECKUX PEaKIUH
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PackpsIBaTh CMBICH H3y4aeMbIX TOHATHI U IPHMEHSATH 3TH MOHSITHS IPH
ONMCAaHUU CBOMCTB BEILECTB U UX NPEBPALLCHUN.

KiraccuduimpoBats XMUMHYECKHE PEAKIUH [0 Pa3IHIHBIM IPU3HAKaM.

YcraHaBIUBATh 3aBUCHMOCTD CKOPOCTH XUMHUYECKOH PEaKIiy OT pPa3IHIHbIX
(haxTOPOB 1TO]] PYKOBOACTBOM yUHTEIIS.

IIporHo3upoBaTh BO3MOXKHOCTHU IIPOTEKAaHHsI XUMUYECKUX NIPEBPAICHUH B
Pa3IMYHBIX YCJIOBUSX MOCIIE MIPEABAPUTEIILHON pabOoTHI.

Ornpenensatb OKUCIUTENb U BoccTaHoBUTENb B OBP.

CoCTaBIATh IEKTPOHHBIN OaNaHC PEaKIIUH.

[Mpon3BOANUTH BBIYUCICHHS [0 XUMHIECKIM YPAaBHEHHSM IO aITOPUTMY.

BricTpauBaTh pa3BEpHyThie TUCHMEHHBIE U YCTHBIE OTBETHI C OMOPOi Ha
WHPOPMAIHIO U3 YIeOHNKA U CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
WCIOJIb30BaTh N3Y4YEHHBIN OHATUIHBIN alnapar Kypca XUMHH [ociie
MpeIBApUTENHFHOTO CTPYKTYPUPOBAaHHS MaTepHaa.

Hcnonp30Bath NpH BEITOJHEHUH y4eOHBIX 3a1aHUH U B Ipoliecce

HCCIIeI0BATENbCKOH ISSITEIbHOCTH HayIHO-TIOTYISIPHYIO JINTEPATYpy
XHMHYECKOTO COAEPIKAHMs, CIIPABOTHBIC MaTePHaIIBI, pecypchl MIHTepHeTa mocie
KOHCYJIbTALIUU C N1€AaroroM.




Tema 2. DiieKTpOIMTHYCCKAS
AucconHanusi. XuMH4YeCKHe
peaklMu B pacTBoOpax

(89)

Teopus 31neKTpoNUTHYECKOH qucconuanui. DIEKTPOIUTHL U
HE3NeKTponuThl. KaTHOHBI, aHHOHBL. *MeXaHU3M AUCCOLHUAIIIH
BEIECTB C Pa3IMIHBIMH BHIaMU XUMHYecKoi cBsi3u. CTeneHb
nccoranyy. * CHUIIbHBIE U cI1a0ble 3JIeKTPOJIUTHL.

Peaxnun noHHOTO 0OMEHA, YCIIOBHS HX NIPOTeKaHus. MloHHbIe
yYpaBHEHUs peaKuuil.

XUMHUUYECKHE CBOMCTBA KHCIOT, OCHOBAaHUM U COJICH B CBETE
MPECTABICHUH 00 3NEKTPOIUTUUECKOI Tucconuauu. Cpesa pacTBopa.
[TonsaTue o runponuse conen.

KauecTBeHHBIE peakiiy Ha KATHOHEI

Y aHUOHBHI : XJIOpUA-, OpOMU, HO3U[-, CyIbdaT-, KapOOHAT-, CHIIHKAT-
(docdar- aHNOHBL, THAPOKCUI-HOHBl KaTHOHBI aMMOHUS, MarHUs,
KaJbIHs, ATIOMHUHMS, XKenne3a 2+, 3+ , IMHKa, IPUCYTCTBYIOLINE B
BOJIHBIX PACTBOPAX..

JemoHcTpauuu

DiekTpuyecKas IPOBOANMOCT PACTBOPOB BELIECTB; IBHKEHHE HOHOB B
3IIEKTPUIECKOM I10JIE.

OMBITH, WUTIOCTPUPYIOIIUE TPU3HAKK TPOTEKAHHUS PEaKIMil HOHHOTO
oOMeHa.

OBITHI 110 ONIPEIETICHUIO CPE/IBI B PACTBOPAX COJIEH (XJIOpH/Ia HATPUS,
kapOOHaTa HATpHs, XJIOPUIA [INHKA).

JlabopaTopHble M IPaKTHYECKHE

padoThI

JlaGopatopHblit OMBIT:

Ne8Peakiy HOHHOTO OOMEHA B pacTBOpax AJEKTPOIUTOB: Cyib(ara
meau(1l)

1 mEnoyn, kKapOoHaTa HaTPHUS U COITHOW KUCIIOTHI, PEaKIIus
HEUTpaIM3aluy MeX1y THAPOKCUIOM KaJKs U COISTHON KUCIIOTOM.
Ne9. KayecTBeHHble peakumm Ha MOHbI B pacTBOpe.

[Ipaktuueckas pabota:
Ne 1. PemieHue skcriepuMeHTaIbHBIX 33]1a4 110 TEME.

Bbrunciaenust
— IO YPaBHEHUSIM XUMHUYECKHUX PEAKIHi

PackpbIBaTh CMBICT N3yJaeMbIX MOHSITHUH, a TAKAKE CMBICIT TEOPUU
3JIEKTPOJIMTHUECKOM JUCCOLMALIMU C OITIOPOM HA CXEMBI.

OOBSACHATH IPUYHMHBI 3TEKTPOIPOBOI-

HOCTH BOJHBIX PaCTBOPOB C TOMOIIBIO TI€/Iarora.

CocTaBIATh ypaBHEHUS JUCCOLMAIINY KHCIIOT, IEI0Yel U CoJIeH, TOJTHbIe
U COKpAIIEHHBIE HOHHBIE YPAaBHEHHSI XUMUIECKHX PeaKnuii HOHHOTo 0OMeHa.

[TnaHnpOBaTE M OCYIIECTBISITH HA IIPAKTHKE XUMHUIECKHE SKCIICPHMEHTHI,
MPOBOJUTE HAOIIIOICHNS, IETIaTh BRIBOABI ITO pe3yJIbTaTaM 3KCIEPHMEHTa I10Cye
IpeBapuTeILHON paboTHI.

CrenoBath npaBuiIaM 0e301acHON paboTHI B JIaOOPAaTOPUH IIPH UCTIOIH30BaHIH
XUMHYECKOH IToCy bl M 000pyIOBaHMS 110]] KOHTPOJIEM Iearora.

[Tpon3BOaUTH BEIYUCIEHHS 10 XUMUYECKHM YPaBHEHHSIM.

BeicTpanBath pa3BEPHYTEIE MICEMEHHEIE U YCTHBIE OTBETHI C ONTOPOii Ha
nHpopMaIHIo U3 y4eOHHKA U CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
HCIIOJIb30BaTh N3yYEHHBII MOHATUIHBIH anmapar Kypca XUMHH HOCIIe
MpeBapUTENHHOTO CTPYKTYPUPOBAaHHS MaTepHaa.

Hcrionp30BaTh IpH BBINOIHEHUH yIeOHBIX 3aIaHUIT U B IIpoIiecce
HCCIIeI0BATENbCKON JeATeIbHOCTH HayIHO- IOy SIPHYIO IUTEPATypy
XUMUYECKOT'0 COZIepXKaHuUs, CIIpaBOUHbIE MaTepUallbl, pecypchl iHTepHeTa nocie
KOHCYJIBTAINN C TI€AarOTrOM.

Pa3nen 2. Hemeranis! u ux coenunenus (24 u)
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Tema 3. O6mas
XapaKTepPUCTHKA XUMHYECKHX
31emenTOB VIIA-rpynnsl.
TI'asorennr

(49)

O01mas xapakTepucTrKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB
3TUX 3NIEMEHTOB, XapaKTepHBIE AN HUX CTeNeHH oKucaeHus. CTpoeHne
1 (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB — IaJJOTCHOB. X UMUIECKHE
CBOJCTBa Ha IIpHMepe XJIopa (B3aNMOACHCTBHE ¢ METaIIaMH,
HeMeTaJuIaMH (BOJOPOIOM H KHCIOPOAOM), *menogamu™).
Xioposogopon. CossiHast KUCIIOTa, XUMUYECKUE CBOHCTBA,
*noxydeHune®, npumenenue. KauecTBeHHBIC peaky Ha rajJoreHuI-
HoHBL. *JeficTBHE XJIOpa U XJIOPOBOAOPOIA HA OPTaHU3M YesloBeKa. *
Bakneimue X10pupl ¥ X HAXOKIEHUE B IIPUPOJIE.

JemoncTpauuu
Buneomarepuabl: raloreHbl U MX COSIHHEHHS.
O0pas1pl XJIOPHIIOB.

JlaGopaTopHble U MPaKTHYECKHE PAGOTHI
JlaGopatopHblii OMBIT:

Pacno3HaBaHue XJIOPHI-UOHOB.

[MpakTnyeckas padora:

Ne 2. TlomyueHue COJITHOM KHUCIIOTHI, U3y4eHUE €€ CBONCTB.

Bobrunciaenust
10 YpaBHEHUSM XUMUYECKHX PEaKLUi.

OOBACHATH 00IIHEe 3aKOHOMEPHOCTH B I3MCHEHUH CBOMCTB HEMETAIIOB U UX
COEIIMHEHMH B MpeeaX MaJIbIX EPUOIOB U MIaBHBIX oArpymni [leproandeckoi
CHCTEMBI XHUMIUYECKUX IEMEHTOB C YIETOM CTPOCHHS UX aTOMOB C
HCIIOIb30BAHMEM CXEMEL.

XapaxTepn3oBaTh (pU3NUSCKUE U XUMHIECKHE CBOMCTBA IPOCTHIX BEIIECTB
raJoreHoB (Ha MpUMepe XJI0pa) U CI0KHBIX BELIECTB (XJI0POBOIOPOAA, XJIOpHIa
HaTpus), CHOoCOOBI X MOy4IeHHs], IPUMEHEHHE U 3HAUCHUE B IPUPOJIE U KU3ZHH
YeIoBeKa M0CNIe CTPYKTYPHUPOBAHUS MaTepUaa.

OmnpenensTh ragoreHuA-MOHbl B PACTBOPE C UCHONb30BaHUEM TaOIHIIBI
"XapakTepHble peaKklUl Ha aHHOHBI".

[TnaHnpOBaTE M OCYIIECTBISITH HA IIPAKTHKE XMMHUUECKHE IKCIICPHMEHTHI,
MIPOBOUTH HAOIIOICHS, AeNIaTh BEIBOKI 110 Pe3yibTaTaM SKCIIEpUMEHTa I10CIIe
HpeBapUTeIbHON PabOTHI.

Tema 4. O6wmas
XapaKTepHCTHKA XHMHYeCKHX
31emenTOB VIA-rpynnbl. Cepa
H eé coeHeHn (5 4)

O0mas xapakrepucTruka 3eMeHTOB VIA-rpymmsl. OcoGeHHOCTH
CTPOCHHMS aTOMOB STHX JJIEMEHTOB, XapaKTEPHBIE I HUX CTCIICHU
oxucnenus. CTpoeHne 1 pu3nueckue CBOHCTBA MPOCTHIX BEIECTB —
KHCJIOPOJIa U CEPBI.

AnnotpornHsle MOAN(HKAIMY KUCIOPO/Ia U Cepbl. XMMHYECKUEe
CBOICTBa cepbl. B3auMoelcTBIE ¢ HEMETAIAMHU - BOZOPOJIOM U
KHCJIOPOJIOM, METaJIJIaMH1, KOHLIEHTPUPOBAHHBIMHU a30THOM U CEpPHOM
kucnoramu. CepoBOIOPO, CTpOCHHUE, PU3NUECKHE
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OOBSACHATH 00IIKE 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-
TPYMITEL M X COCIMHEHUH
¢ yu€TOM CTPOEHUS UX aTOMOB C OIOpoi Ha cxeMy "M3MeHeHue paJuycoB B
noarpymnmax".

XapakTepnu30BaTh GU3HMICCKHE
1 XMMHYECKHE CBOMCTBA POCTOT0 BEIIECTBA CEPHI U €€ COeAMHEHU I
(cepoBOIOPOIa, OKCHIIOB CEPBI, CEPHOM KHCIIOTHI, CYJIL(HATOR), CIOCOOBI HX




¥ XUMHYECKHE CBOHCTBA (KI/ICJIOTH])IC u BOCCTaHOBI/ITCJILHLIe). Oxcup
CEPBI KaK NPEACTABUTEIIN KUCIIOTHBIX OKCUIOB. CepHaﬂ KHCJIOTa,
(1)I/I3I/I'-ICCKI/IC W XUMUYECKHE CBOICTBA (06].[11/16 KakK npeacTaBUTEIIA

KJIacca KUCIOT U *crieruduyeckue®), mpuMmeneHrne. CepHHUCTas KHCIIOTA.

*XIMHYeCKHe peakIuy, JIeXKallye B OCHOBE ITPOMBIIIIEHHOTO CIIoco0a
TIOJIy4CHHUSI CEPHOH KMCIOTBI. ANNapaThl ¥ MPOTEKAIOLINE B HUX
MIPOIIECCHI (Ha IIpUMepe MPOU3BOJCTBA CEPHOM KUCIOTHI).*

Conu cepHO# KUCIIOTHI, KAYECTBEHHAs PEaKLUs Ha CyIb(haT-uoH.
HaxoxxneHne cepsl 1 e€ coeTMHeHHMH B Tpupoie. *XUMIIecKoe
3arps3HEHNE OKPYIKAIOIIEH CPEbl COSTUHEHHUAMH Cepbl (KUCIOTHbIC
TIOK/IM, 3arpsI3HEHHE BO3AyXa H BOJIOEMOB), CIOCOOBI €T0
npeoTBpanieHus.

JdemoncTpauuun

Komnexuuu (BugeoMarepuaisl): cepa u e€ COeIMHEHHUS.
OOyrnuBaHue caxapa IoJ JeHCTBUEM KOHIICHTPHPOBAHHOM cepHOIt
KHCJIOTHI.

JlaGopaTopHble U MPaKTHYeCKHE PAGOTHI

JlaGopaTopHbIE OIBITHL:

OOHapyxeHHe Cynb(aT-HOHOB.

BsaumopeiicTBue pa3daBieHHOI CEpPHO KHUCIOTHI C IIMHKOM.
Boruucienust

10 YPaBHEHUSIM XUMHUUYECKUX PEAKLIUH

MOTy4YeHUs, IPUMEHEHHE U 3HaU€HUE B IPUPO/IE U )KU3HU YETOBEKa C OMOPOif Ha
CXEMy U IUIaH.

Onpenensats HaTM4YKe CyJIb(paT-HOHOB B pacTBOpE.

OOBSACHATH CYIITHOCTh YKOJOTUIECKUX NMPOOIIEM, CBA3aHHBIX C IepepaboTKOi
COEIMHEHHUH CepHl IOCIIe CTPYKTYPUPOBAaHHS MaTepraa.

[TnaHnpOBaTE M OCYIIECTBIATH HA IIPAKTHKE XMMHUUECKHE IKCIICPHMEHTHI,
MPOBOUTE HAOIOICHIS, IeIaTh BEIBOAKI IO Pe3yJIbTaTaM SKCIePUMEHTA.

CrenoBathb npaBuiIaM 0e301acHON paboTHI B JIa0OPAaTOPUH IIPH UCTIOIH30BaHIH
XUMHUYECKOH MOCYABI 1 000pyIOBaHUs MO PYKOBOACTBOM II€Iarora.

ITpon3BOAUTH BEIYUCIECHHS IO XUMUYECKUM YPABHEHHSIM I10 aIlTOPHTMY.

Hcronp30BaTh IpH BEIIOIHEHNH YI€OHBIX 3aJaHUH TEKCTH yIeOHHUKa,
crnpaBo4Hble MaTepHais! (IleproauaecKyro CHCTEMY XUMUYECKHX SJIEMEHTOB
J1. 1. MenneneeBa, Tabnuiry pacCTBOPIMOCTH KHCIIOT, OCHOBaHUH U coJteit
B BOJIE, SIEKTPOXUMHYECKUHN PsiI HANPSHKEHUI METAIIOB).

Hcnonb30BaTh MpH BEINOITHEHUH yIeOHBIX 3a1aHUI U B IIpoIiecce
HCCIIeI0BATENbCKON JeATeIbHOCTH HayIHO- IOy SIPHYIO IUTEPATypy
XHMHYECKOTO COJIeP KaHNUsI, CIIPaBOYHbIE MaTepHaIbl, pecypchl MIHTepHeTa mocie
KOHCYJIBTAINH C TI€arOroM
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Tema 5. Oouias
XapaKTepHCTHKA XHMHYECKHX
37eMeHTOB VA-rpynmnsl. A30T,
¢ocdop u ux coenHeHUs

(79)

OO1mas xapakTepucTrKa 3J1eMeHToB VA-rpynmbl. Oco0eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHbIE ISl HUX CTEIICHU
OKHUCTICHHSL.

A30T, pacripocTpaHeHHe B IpUpoe, pru3ndeckue  XUMHIECKUE
cBoiictBa. Kpyrosopor azora B mpupoze.

AMMUaK, ero gpusnyeckue 1 XMMHIECKHE CBOWCTBA, TIOTydeHHE H
npumeHeHne. Conn aMMOHYS, HX (GU3NUecKre 1 XUMUYECKUE CBOICTBRA,
npuMeHeHne. KauecTBeHHast peaknusi Ha HOHBI aMMOHHSI.

A30THas KUCIIOTA, €€ pu3nYecKrue 1 XUMUIECKUe CBOMCTRa (001IHe KaKk
MIPEICTaBUTEIIS KIacca KUCIOT U *crnenuduaeckue®). *Azotnucras
kucioTa. Mcrnonbp3oBaHue HUTPATOB U CONEH aMMOHHMS B KauecTBE
MHHEpaJIbHBIX yI00peHHit. *

XUMuIecKoe 3arpsisHeHHE OKPY’KaroIel CpeIbl COSIMHEHNUSIMA a30Ta
(KHMCIIOTHBIE TOXK/H, 3arpsI3HEHIE BO3/1yXa, IOYBHI U BOJIOEMOB).
®Docdop, *ammorpomnHsie MoaupuKanuu pochopa*, pusnyeckue u
XMMUYECKUE CBOUCTBA.

Oxcun pocdopa(V) u pochopHas xkuciora, prusndeckue 1 XMMHIECKHE
CBOMCTBa, *noxydeHue.* *KadectBenHas peakuus Ha Gpocdar-HOHBL. *
*Mcnonp3oBanue GocdaroB B KAYECTBE MUHEPATLHBIX YIOOpEHHA. ¥
3arps3HeHne NPUPOTHBIX BOJOEMOB pocdaTramm.

JemoncTpauuun
Konekuuu: ¢pochop u MxX cOeTUHEHHUS.
B3aumopeiicTBrue KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO.

JlaGopaTopHble U MPaKTHYECKHE PAGOTHI

JlaGopaTopHbIE OIBITHL:

1. BzaumopeiicTBue coseit aMMOHHUS C IIENOYBIO.

2. O3HakoMIIeHHE ¢ 00pa3mamMu a30THBIX U pocopHBIX yIoOpeHuii.
[Ipaktuueckas padota:

Ne 10. INoxyueHnue aMMuaka, U3y4eHHe ero CBOUCTB.

Bbruuciaenust
10 YPaBHEHHUSM XMUMUYECKUX pEaKinui

OOBACHATH 00IIHME 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB 2IEMEHTOB V A-
TPYNIbI U UX COETUHEHUN C YIETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3HMIECKHE U XMMUYIECKHE CBOMCTBA MIPOCTHIX BEIIECTB a30Ta U
(ocdopa 1 UX coenHEHNIT (aMMHaKa, cojield aMMOHNS, a30THOH KHCIJIOTHI,
HHUTpaTOB, okcuaa pocdopa(V) u pochoproit kucnoTsl, Gpocharos), crocoOb! UX
MOTy4YeHVs, IPUMEHEHNE U 3HaUCHUE B IIPUPO/JIE M )KU3HH YeJIOBEKa C
UCTIOTb30BAHUEM CXEMBI.

OmnpenensTs HOHBI aMMOHUS U (ocaT-HOHEI B PACTBOPE C UCIIOIH30BaHUEM
TabauLbl " XapakTepHble PEaKIUH HA KATHOHBI M aHHOHBI".

OOBACHATH CYIHOCTD 3KOJIOTMIECKHX MPOOIIEM, CBA3aHHBIX C HAX0XKIEHHEM
coeMHEHUH a30Ta U Gocdopa B OKpyKaroIei cpexe.

IInaHupoBaTh M OCYIIECTBIATH HA MPAKTHKE XUMUUECKHE SKCIIEPHMEHTHI,
MPOBOJUTE HAOJIOICHUS, JIeTIaTh BHIBOABI ITO PE3YJIbTaTaM IKCIIEPHMEHTA.

CrenoBath npaBuiaM 6e301acHON paboThI B Ia0OPATOPUH IIPH UCTIOIH30BaHIH
XUMHYECKOH IMOCyIbI M 000pyIOBaHHSI.

[Tpon3BOANUTH BEIYUCICHHS 10 XUMHUYECKHM YPaBHEHHSIM.

Hcrionp30BaTh Y BBITOJIHEHUH YI€OHBIX 3aJaHUH TEKCTHI y4eOHHKa,
CIPaBOYHbIE MATEPHAIBI (TIEPUOJUIECKYIO CHCTEMY XUMUYECKHUX 3JIEMEHTOB
J1. . MenneneeBa, TabIHIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUII U COJICH B
BOJIE, YICKTPOXHUMUYCCKUH PsIIl HAPSDHKCHUI METAIJIOB).

Hcronp30BaTh IpH BHIIOIHEHHH YI€OHBIX 3aJaHHI U B IIpoLecce

HCCIIeI0BATENbCKOH ASSITEIbHOCTH HayIHO-TIOMYISIPHYIO TUTEPATypy
XUMUYECKOT0 COZIepXKaHuUs, CIIpaBOUHbIE MaTepuallsl, pecypchl iHTepHeTa nocie
KOHCYJIBTAINH C TI€ar0roM

Tema 6. O01mas xapakrepuc-
THKA XHMHYECKHX 3JIeMEHTOB
IVA-rpynmer.

Yriepox u KpeMHHUI U UX

Yraepon, arutoTpornHbie MoaAnGUKaUK TpaduT, ammas.
B3anmoneiicTBue ¢ MeTamiaMu, HeMeTalllaMi, KOHIIEHTPUPOBAHHBIMH
a30THOM U CepHON KHCIOTaMu, paclipoCTpaHeHHe B IPUPOIE,
¢bu3nyeckre 1 XUMUIeckue cBoiictBa. AncopOiums. Kpyrosopor

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHNH CBOWCTB 371eMeHTOB [V A-
IPYIIIBI U UX COETUHEHHH C yU€TOM CTPOCHUS X aTOMOB.

XapakTepu30BaTh GU3NYECKHUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yriIepoja ¥ KpeMHHS ¥ HX COeANHEHNH (OKCHIIOB yTJIEpOAa, YTONBHOI KHCIIOTHI,
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COCAHMHCHHUS

(81)

yTJIepofia B MPHPO/IE.
Oxcuapl yriaeposa, ux Gu3ndeckre U XMMUYECKHe CBOHCTBA, UX
JIeWCTBUE Ha )KUBBIE OPTaHU3MBI, ITOJyICHHE U IPUMEHEHHE.
*JKoOrnYecKue IpodIeMBl, CBSI3aHHbIE ¢ OKcHIoM yriiepona(IV);
THITOTE3a TI00aTEHOTO TTOTEIUICHHS KIIMMaTa; TAPHUKOBBIN S QeKT. *
YrospHasA KUCIOTA U €€ CONH, UX (PU3NYECKHE U XUMUYIECKUE CBOMCTBA,
NoTy4deHue 1 mpuMeHeHne. KauecTBeHHas peakuus Ha KapOOHaT-HOHBL
*IIepBoHauaIbHbIE MMOHATUS 00 OPraHUYIECKHUX BEIIECTBAX KaK O
COeIMHEHUSIX YTIepoia: 0COOEHHOCTH cocTaBa U cTpoeHus. [lonaTue o
OHMOJIOTMYECKN BaYKHBIX BEIIECTBAX: JKHPaAX, OeNIKax, yriaeBoJax.
MarepuansHoe eANHCTBO OPTaHUYECKUX U HEOPTaHUIECKUX
COEUHEHHIH. *

*KpemHui, ero pusmdecKie 1 XUMHIECKHe CBOMCTBA (Ha ITpuMepe
B3aNMOJICHCTBUSI C METAJUIAMH M HEMETAJUIaMH ), TOJy4eHUE U
IIPUMEHEHHE B JIEKTPOHHUKE. *

*CoenuHeHns KpeMHHA B pupose. O0mue mpeacraBieHus 00 OKCHe
kpemuEs(1V) 1 kpemHIEBoit KucnoTe. CHIMKATHL, UX HCIOIb30BAaHHE B
OBITY, MEIMIIMHE, TPOMBIIIICHHOCTH. BaxxHeHme cTponTebHbIe
MaTepHuaibl: KepaMuKa, CTEKJIO, IEMEHT, OETOH, )KeJIe300€TOH.
ITpoGiieMbI 6e30MaCHOT0 UCIIOIB30BaHMs CTPOUTENILHBIX MAaTEPUAJIOB B
TIOBCEJHEBHOM KN3HH. *

JemoHcTpauuu

Moenu KpUCTANTHYECKHX PEIIETOK anMasa, rpaduTa, MOJICKYIIbI
¢dynnepeHa.

AncopOuust pacTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIJIEM.
[Iporusoras.

Buneomarepuaibl: CHINKAaTHAs TPOMBIIUIEHHOCTb.

Mojenu MONeKy1 OpraHM4eCKUX BEIIECTB.

JlaGopaTopHble U MPaKTHYeCKHE PAGOTHI

JlaGopatopHbIit OMBIT:

KadectBenHast peakimst Ha KapOOHAT-HOH.

[IpakTuueckue paboTHI:

Ne 11. Iomy4enue yriekuciaoro ra3a 1 U3y4eHue ero CBOMCTB.
KauecTBenHas peaknust Ha KapOOHAT-HOH.

Ne 12. Pentenue sxcriepuMeHTaNIbHBIX 3a/1a4 110 TeMe «HemeTamibiy.

Boruuciaenust
T10 ypaBHEHUSIM XMMHUUECKNX PEaKIUi, €CIIH OJJMH U3 PearcHTOB JIaH B
BHUJI€ BOZHOT'O PACTBOPA C U3BECTHOW MACCOBOM JOJIEH.

KapOOHATOB, OKCHJAa KPEMHHS, KDEMHHEBOI KUCIIOThI, CJIMKATOB), CIOCOOBI UX

HOJIy4eHHs, IPUMCHEHHUE U 3HAYCHHUE B IPUPOAE U KU3HU YEIOBEKa.
Onpenensats KapOOHAT- M CUIIHKAT-

HOHBI B PacTBOPE.

OOBSCHATE CYITHOCTH 3KOJIOTHIECKHUX IIPOOIIEM, CBA3aHHBIX C HAX0XKICHHEM
YTIJIEKHCIIOTO Ta3a B OKPYXKaIoIIeH cpene.

WimocTprpoBaTh B3aUMOCBSI3b HEOPTaHNIECKNX COSANHEHHUH yTiieposa n
OPTaHNYECKUX BEIIECTB I10]{ PYKOBOJCTBOM YUHTEIIS.

[TnaHnpOBaTEH M OCYIIECTBIAITH HA IIPAKTHKE XUMHUUECKHE IKCIICPHMEHTHI,
HIPOBOUTE HAOIOICHIS, AeIaTh BEIBOIKI [0 Pe3yibTaTaM SKCIIEpUMEHTa I10CIIe
MpeaBapUTEILHON pabOTHI.

CrnenoBaTh npaBuiaM 0€30MaCHOM paOOTHI B 1a00PaTOPUH IPH HCIIOIb30BAHUN
XUMHYECKOH MOCyIbI M 000pyIOBaHHSI.

Hcrionp30BaTh Y BBITOJIHEHUH YI€OHBIX 3aJaHUH TEKCTHI yIeOHHKa,
crpaBoyHble MaTeprais! (IleproauaecKyro CHCTEMY XUMUYECKHX 2JIEMEHTOB
J1. . MenneneeBa, TabaHIly paCTBOPHUMOCTH KHCJIOT, OCHOBAHHI U COJICH B
BOJIE, YNEKTPOXUMUYECKHI PsIJ] HAIPSDKECHUH METAJLIOB) TIOCIIE KOHCYJIBTAINH C
HEeZIarOrOM.

Vcrionb30BaTh IpH BBITOJIHEHUH YIEOHBIX 3a/IaHUI U B IIpoIiecce
HCCIIEZIOBATENBCKON EATEIbHOCTH HAYYHO-TIOYJIPHYIO JIMTEPATypy
XMMHYECKOTO COJIepKaHuUs, CIIPaBOUHbIC MaTEepHaIbI, pecypchl FIHTepHeTa mocie
KOHCYJIBTAIIMH C NEAarOroM.

Paznen 3. Mertasuibl u ux coequnenus (20 u)

Tema 7. O0mue cBOiicTBA
MeTaJLJIOB
(44)

O011as XapaKTePUCTUKA XHMHIESCKHUX JIEMCHTOB — METAJLIOB Ha
OCHOBAHHWH HX ITOJIOKCHHUS B l'lepnommecxoﬁ CHUCTEMEC XUMHUYCCKHUX
anemenToB Jl. V. Menzeneena u ctpoenust aToMoB. CTpoeHHE METAIIIOB.
Meranyeckas CBA3b U METAJUIMYECKasi KpUCTAIMYECKas peIéTKa.

PackppIBaTh CMBICIT N3y4aeMbIX TOHATHI U IPUMEHATH 3TH IOHATUS NIPU
OIHCAHUH CBOWCTB BEIIECTB U UX IPEBpaILCHUH.

OOBSCHATH O0IIHE 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB 3JIEMEHTOB-METAIIIOB
U UX COCMHEHUH ¢ y4ETOM CTPOEHHS UX aTOMOB.
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DNEeKTPOXUMHUYECKUN psiJ HanpsDKeHUH MeTaioB. Ouznueckue u
XMMHYECKHE CBOUCTBA MeTaIJIOB. *O01mue cnoco0s! MoTy4eHus
MeTayutoB. [IoHsATHE 0 KOPPO3UH METAIIIOB M OCHOBHBIE CITOCOOBI
3alIUThl OT Koppo3uu. CIIIaBkI (CTalb, YyT'yH, AIOPATIOMUHUIMA, OpoH3a),
UX IIPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH. *

JemoncTpauuu

O3HaKoMIIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, MX GU3UUECKIMU
CBOICTBaMH.

Mopeny KpHCTAIIMIECKHX PeIIETOK METaJLIOB.

Bupeomarepuaisl: KOppo3ust METaJIIOB.

JlaGopaTopHble U NpaKkTHYeCKHe PA0OThI

JlaGopaTopHbIE OIBITHL:

O3HaKoMIIeHHE ¢ 00pa3aMu CIIABOB METAJUIOB.

3aBUCHMOCTB CKOPOCTH PEAKI[MH METAJLIA C KHCIOTO! OT IIPHPOJIBI
MeTaa.

Boruunciaennst
— I10 YPaBHEHUSIM XUMUYECKHUX PEaKIUi, €CIIU OJUH U3 PearcHTOB
COJICPKUT IPHUMECH

XapakTepu30BaTh CTPOCHHIE METAILIOB, 001IHe HU3NUECKHE U XUMUYECKUE
CBOMCTBA METAJLIOB.

XapakTepu3oBaTh 00IIHE CIIOCOOBI MOTYYEHHUS] METAILIOB MOCIIE
CTPYKTYPHPOBAaHUs MaTepHana.

CrenoBathb npaBuiIaM 0e301acHON paboTHI B JTaOOPAaTOPHH IIPH UCTIOIH30BaHIH
XUMHYECKOH MOCyIbI M 000pyIOBaHHSI.

[Tpon3BOaUTH BEIYUCIEHHS 10 XUMUYECKIM YPaBHEHHSM.

Hcrionp30BaTh Y BEITOJIHEHUH YI€OHBIX 3aJaHUH TEKCTHI yIeOHHKa,
crnpaBouHble MaTepHansl (Ilepuoaudeckyro CHCTEMY XUMUYECKHUX 3JIEMEHTOB
J1. 1. MenneneeBa, Tabiuily pacTBOPIMOCTH KHCIIOT, OCHOBaHUH M COJICH B
BOJIE, JICKTPOXHUMUYECKUH PsIl HAPSHKCHUI METAIJIOB).

Vcrionp30BaTh MY BEITOJIHEHUH YIEOHBIX 3a/IaHUI U B TIpoOIiecce
HCCIIeI0BATENbCKON eI TeIbHOCTH HayIHO- IOy SIPHYIO JINTEPATypy
XUMUYECKOT0 COZIepaKaHUs, CIIPaBOUHbIE MaTepUallbl, pecypchl iHTepHeTa nocie
IIPeBAPUTEIILHON KOHCYJIBTAllUU C IIeJaroroM
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Tema 8. BaxkHeiimme MeTaLIbI
M UX COeUHEHHS
(16 1)

[{enounsie metambl. [Tonoxxenue B [lepuoauueckoii cucreme
xumuueckux ieMeHToB JI. Y. MenneneeBa, cTpoeHUE aTOMOB.
Haxoxnenue B mpupoze.

dusnyeckre 1 XUMUYECKUE CBOMCTBA (HA IpUMepe HaTPHUS U KaJus).
OKcHIBI ¥ THIPOKCHIBI HATPUSA U Kanus. [IpuMeHeHne meI04HbIX
METAJJIOB U UX COCAMHCHHU.

[{emoyHO3EMENBHBIC METAITHI MATHUH U KAJBIMNA, CTPOCHUE aTOMOB.
[Tonoxenue B [Teproauueckoii cucteme xuMmudeckux anemeHToB . 1.
MenneneeBa. Haxoxaenue B npupojie. Pu3nueckue 1 XUMIUUECKHIE
cBolicTBa. BaxkHeiiiue coennHeHNs KalnbLus (OKCUI, TUAPOKCHUI, COIIH).
*)KEcTroCTh BOABI U CLIOCOOHI €€ ycTpaHeHus. *

Amomunuii. [Tonoxxenue B [lepuonnueckoit cucreMe XUMHYECKUX
anemenToB /1. . Menneneesa, crpoenue aroma. Haxoxxaenue B
npupoze. Puzndeckue u XuMHYecKrue cBoicTBa. AM(OTEpHBIE CBOWCTBA
OKCHJA U THAPOKCHUIA.

2Keneso: cocras, cBoiicTa u nosyuenue. [lonoxxenue B [lepuoanyeckoii
cucreme xuMudeckux aemenToB J[. . MenzeneeBa, ctpoeHue aroma.
Haxoxnenue B npupoje. uznveckue 1 XUMAICCKUE CBOWCTBA.
Oxcuapl, ruApoKcHab! 1 conu sxenesa(ll)

u xenesa(Il).

JemoHcTpauuu

B3aumopeiictBue HaTpus ¢ BOAOI.

OkpalivBaHue IIaMeH HOHAMU HATPUsL U KaIus.
OkpalivBaHue MmiaMeHd HOHaMU KaJIbLIUs.
B3aumopeiictBue okcuaa Kajublus ¢ BOJOM.
Buneomarepuansl: TopeHHe jkelie3a B KHCIOPOIE U XIIOpe.

JlaGopaTopHble M MPaKTHYECKHE PadOThI
JlaGopaTopHbIe OTBITHL:

O3HakoMIIeHHE ¢ 00pa3aMy ATFOMHHHS U €T0 CIIABOB.
AmboTepHbIe CBOCTBA M'MAPOKCH/IA ATFOMUHUSL.
KauecTBeHHbIE PEaKIMH Ha HOHBI JKeNe3a.
[pakTryeckue paboTHL:

Ne 13. Pentenue skcriepuMEHTANIBHBIX 3a/1a4 110 TeMe «MeTaby».

Bobruuciaenust
10 YpaBHEHHUSAM XHUMHUYECKHX PEaKIUH.

OOBACHATH O0IIIHE 3aKOHOMEPHOCTH B I3MEHEHHH CBOICTB 3JIEMEHTOB-METAIIOB B
rpynnax 4 ux COEIUHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (HU3MUECKUE U XUMHIECKHE CBONCTBA MPOCTHIX BELIECTB
METaJIIOB U UX COSIMHEHUH (OKCHIOB, THIPOKCUIIOB, COJIEH) C OTIOpPOi Ha CXeMY,
CrocoObl UX MOTy4eHUs], IPIMEHEHHE U 3HAUCHHUE B IPUPOJIE U XKU3HU YEJI0BEKa.

Pacrio3HaBaTh ¢ TOMOITIBIO KAYECTBEHHBIX PEAKIIMI HOHBI METAJUIOB (MarHus,
KaJIbIIMsI, aIFOMUHUS, IIMHKA, Kene3a (2+), xkenesa (3+), meau (2+) ¢
HCIIOIb30BaHUEM TaOIHIE! "X apakTepHble peakiy Ha KaTHOHBI'.

[TnaHnpOBaTE M OCYIIECTBIATH HA IIPAKTHKE XMMHUUECKHE IKCIICPHMEHTHI,
MPOBOUTE HAOMIOICHIS, IeIaTh BEIBOAKI IO Pe3yJIbTaTaM SKCIePUMEHTA.

CrreioBath npaBriIaM 0e30I1acHON paboTHI B 1a00PaTOPHHY PH UCIIOTB30BAHIN
XUMHYECKOH MOCyIbI M 000pyIOBaHHSI.

[Tpon3BOaUTH BEIYUCIECHHS 10 XUMUYECKIM YPaBHEHHSM.

BeicTpauBath pa3BEpHyThIC MICHMEHHBIE U YCTHBIE OTBETHI C OIIOPOil Ha
nHpopMaIHIo U3 y4eOHHKA U CIIPABOYHBIX MAaTEpPHAIOB, TPAMOTHO
HCII0JIb30BATh U3YUYEHHBIM NOHATUHHBIN annapar Kypca XUMHH.

Hcronp30BaTh MY BBINOIHEHUHN yIeOHBIX 3alaHUIT U B IIpoIiecce
HCCIIeI0BATENbCKON JeATeIbHOCTH HayIHO- IOy SIPHYIO IUTEPATypy
XUMUYECKOT0 COZIepaKaHuUs, CIIPaBOUHbIE MaTepUalisl, pecypchl iHTepHeTa nocie
IpeIBapUTENbHON KOHCYIbTALUH C MIEJaroroM

Pasnen 4. Xumus 4 oKpy:kaomas ¢

pena (3 4)

Tema 9. BemecTBa n
MAaTepHAaJIbl B JKU3HU YeJI0BEKA

B9

*HOBbIe MaTe€pualibl U TEXHOJIOTHUH. BeLL[eCTBa U MaT€puaibl B
MOBCEHEBHOM JKU3HH YEJIOBEKa. XUMHUS U 3JI0pOBbe. be3omacHoe
HCIIOJIb30BAHHUEC BCIICCTB U XUMHNYCCKHX peakum?l B 6]>1Ty.
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOAOB (YTOJIb, IPUPOIHBIH Ta3,

XapakTepu30BaTh POJIb XMMHHU B PA3JIMYHBIX cepax IesTebHOCTH JIIO/ICH,
OCHOBHBIE BEILIECTBA U MAaTEPUAJIbL, IPUMEHSAEMBIE B )KU3HU COBPEMEHHOTO
YesnoBeKa.

OOBSICHATE ycioBusa 0€30I1aCHOT0 MCIIOIB30BaAHUS BCHICCTB U XUMHUYCCKHX
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HedTh), MPOIYKTHI UX NepepaboTKH, UX POJIb B OBITY U peaxIuii B OBITY.

MIPOMBIIITIEHHOCTH. AHaJIM3UpOBaTh U KPUTHYECKU OLEHUBATh MH(POPMALIUIO O BIMUSIHUU

OCHOBBI 3KOJTOTHYECKON TPAMOTHOCTH. XHMMHUYECKOE 3aTpA3HEHUE IIPOMBIIUIEHHOCTH, CEJILCKOT0 X035ICTBa, TPAHCIIOPTA U JIP. HA COCTOSHUE
OKpY’Karomel cpeasl (IpeAebHO JOMyCTHMAas KOHIICHTPaIHs OKpY’Karolen Cpesibl.

Bemects — IT/IK). VMeTb 0Ka3bIBaTh MEPBYIO MOMOIIb IPH XUMHUUECKUX 0)KOTaX M OTPABICHHSAX.
Ponp XMMUH B peIIeHNH S9KOJIOTHYeCKUX pooiem. * [MpuaNMaTH yyacTre B 00CYKIEHUH IIPOOJIeM XUMHYECKON U IKOJIOTHIECKO

HAaITPaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO IO3HUIIHUIO IO TIpodIeMe ’
npeIaraTb BO3MOXKHBIE IIyTH € pelIeHHs C OTIOpoi Ha HHPOPMAIHIO 13
y4eOHHKA 1 CIIPaBOYHBIE MaTepHabl, pecypcsl MHTepHeTa.

IIpu pa3paboTke paboueii mMporpaMMbl B TEMATHUCCKOM IUIAHUPOBAHHWU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTU HCIIOJIb30BAHHS AJICKTPOHHBIX (IIM(POBBIX) 00pa3oBaTEIbHBIX
pPeCypCoB, SBISIOUIMXCS YIeOHO-METOANYECCKUMU MaTepHaiaMu (MyJIbTHMEAUNHHbBIC MPOTPAMMBI, JIEKTPOHHbIC YICOHUKH M 33Ja4HUKH, JJICKTPOHHBIC OMOIMOTEKH, BUPTYabHbIC
71ab0paTopuu, MIPOBBIC MPOrPaMMbI, KOJUIEKIMU U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), MCHONB3YEMbIMU sl OOY4EHHS M BOCIMTAHUS PA3IUYHBIX TPYII MOJb30BaTENCH,
MPECTABICHHBIMA B 3JCKTPOHHOM (I(PPOBOM) BHIC W peaM3yIONIMMU aunaktuueckue Bo3moxHoctd WKT, comepkaHue KOTOPHIX COOTBETCTBYET 3aKOHOAATEIBLCTBY 00
o0Opa3oBaHuM.

2-i BApUAHT
TEMATHUHYECKOE INTAHUPOBAHUE

Bropoii BapuaHT NPUMEPHOIO TEMAaTUYECKOIO IUIAHUPOBAHUS HCIONb3yeTcs, eciau oOydaromuecs ¢ 3IIP moisryuaror
oOpa3oBaHM€ B OT/I€TILHOM Kilacce. B 1aHHOM BapuaHTe Npeaiaraercs:

- U3y4YeHHEe MaTepuasa KpylHbIMU OJI0KaMu;

- onepeskarouiee 00y4eHHe;

- BO3MO>XHOCTb IPUMEHEHMSI 3HAHUH B pa3JINYHBIX YCIOBUAX (IEPEHOC 3HAHUM MO aHAJIOTMH OT OOILIMX CBOMCTB Pa3IMYHBIX
KJIACCOB BEILECTB K OOIIMM U creln(UYECKUM CBOMCTBAM KOHKPETHBIX BEILECTB), YTO YBEIMUMUBAET JOII0 CAMOCTOATEILHOCTH
oOy4Jaronuxcst Mpy M3y4eHUU HOBBIX TEM.

CoOmroaeTcst  JIOTMKa  M3y4Y€HUS  BEUIECTB —  CBOMCTBA  BEIIECTB  OMNPENEISAIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATENIBHOCTBI0, XUMUUYECKON CBS3BIO U CTPYKTYPOM BELIECTBA, B YaCTHOCTH, THUIIOM KPHUCTAJUIMYECKUX PELICTOK.
(Temsl: cTpoeHune aToma, CTPOCHUE BEUIECTBA, BAXKHEUILINE MPEACTABUTEIN MTPOCTHIX U CJIOKHBIX BEUIECTB, XUMUYECKUE PEAKIUN ).

N3MeHeHne miaHupoBaHus 110 pas3esiaM U TeMaM COCTOUT B CIIEAYIOILEM:

- M3y4YE€HHE OCHOBHBIX BOMPOCOB HEOPraHMUECKONW XMMHUHU OCYIIECTBISETCS B 8 Kiacce, OOJbIIe BPEMEHH BbIACIAETCS Ha
npuMeHeHue 3HaHuM B 9 kiacce. 13 9 kitacca B 8- mepeHocsaTcs Tembl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX pEaKInn',
"DIEKTPOIUTHYECKASA TUCCOUHALNSA. XMMUUECKUE PEAKIIUU B PACTBOpax';
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- TIepecTaHoBKa TeM, 9 kiacc: tema «Metawby nepes «Hemertamnamuy, T.K. odyuatomuecs ¢ 3IIP Gomnbliie 3HAKOMBI C
METaJUIAMH U JIEr4e XapaKTEPU3YIOT UX 110 CBOMCTBAM U MPUMEHEHUIO;

- TIepepacipeesieHue CoJlepKaHusl OAHUX TEM B JpYyTHe (pacKpblBaeTcsd Ha KOHKPETHBIX MPUMEpAX ApPYyrux teM). Tema
"XuMHs 1 OKpyKarolas cpefia’ paCKpbIBaeTCA Ha KOHKPETHBIX ITpUMEpPax B pazaenax "MeTtaibl 1 ux coequueHud’, "Hemeramisl
IV-VII rpynm u ux coequenus";

- o0benMHEeHue TeM (AaeT O0JIbIle BO3MOKHOCTEH 11 HCTIOIb30BaHMSI CPABHEHUS — CXO/ICTBA M OTINUUi; Tema «Kuciopom»
u Tema «Bomopon»);

- BbIJIeNIeHHEe OTAeNbHBIX TeM (Tema «llepBoHavanbHble MOHATHA 00 OPraHUYECKHUX BEUIECTBAX»). Blienenue B OTAEIbHYIO
TEMY, B KauecTBe "OyKBaps 10 OPraHMYECKOW XUMHUH'", JAET BO3MOKHOCTh YIJIyOJIATh MOHSATHUS: ONPEIEICHHUs, KilacCuPUKanus,
OCHOBaHMS JJIA KiacCU(UKALIMK, HOMEHKIATypa, OOIIME CBOICTBA BEIIECTB, CTPYKTypa BEILECTBA, COCTaBlIeHUE (POpMYI IO
oO1elt popMyie U 1o Ha3BAHMIO, Ha3bIBaHHUE BelllecTBa 0 (popmysie. B 3Tom ciydae mporpaMMHbIA MaTEpHal U3 XapaKTEPUCTUKH
IVA nmoarpynmbl MOXKHO JOHECTH HE (PparMEHTOM KapTUHBI «OpraHMYECKHE BEILECTBa», a KaK 4acTh Lejaoro. Moxer ObITh
BblieNieHa TeMa «IIpakTHKyM» B KOHIIE IEPBOTO U BTOPOTO r0JI0B O0yUYEHUSI.

TemaTHuyeckoe NJIIAHUPOBAHHE

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 roga oOy4eHust)

Tembl KonunuectBo yacos B Tom umcne HasBanus pa6ot

Ha KOHTPOJIbHbIC
paboTs

Ha MPaKTHYECKHE
paboThI

Paznen «[lepBoHavagbHbIE XUMUYECKHE TOHATUS», 144

Xumus — BaskHast 00J1aCTh

1

2

IMpaxTnueckas padora Nel « JlabopaTopHOoe 060pynOBaHHE U TPUEMBI

C€CTCCTBO3HAHUA U HpaKTI/I‘IeCKOﬁ
JCATCIIBHOCTH YCJIOBEKA.

oOpamieHus ¢ HUM»
IMpaxTnueckas padora Ne2 «OuuncTka 3arps3HEHHON MOBapeHHOIt comn”

2. BemectBa u XMMHUYECKHE PEaKLUU. 7 - 1 IMpakTnueckas padora Ne3 «[Ipu3Haky NpoTeKaHHsT XUMHYECKUX PEAKIITI)
3. KonudecTBeHHBIE OTHOLIEHUS B 3 1 - KontponsHas padora Nel «llepBoHauanbHble XUMHUECKHE TIOHATUS, XUMUYECKHE
XUMHH (hopMyJIBI U ypaBHEHUsI» 3arpsI3HEHHOW TOBAPEHHOW COJIH»

Paznen «Ilepuoauueckuii 3aK0oH ¥ iepruoindeckas cucrema xumuyeckux anementoB .. Menneneesa. CtpoeHue aroma. Xumudeckast CBsi3b. OKUCIUTENLHO-BOCCTAHOBUTEIbHBIE Peakiumny, 154

4.  CrtpoeHue atroma 7 1 - KontponsHas pabora Ne2 «Ileproauyeckas cucreMa XUMHYECKHX JICMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMay
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[lepuoguueckuil 3akoH u
MepUOJIYECKasi CHCTEMa XUMUYECKUX
anemenToB [|.1. MenneneeBa

5.CtpoeHue BemecTB. XuMHUYECKast
CBSI3b.
OKHCITUTETEHO-BOCCTAHOBUTEIIBHBIE
peaxkuuu

KonrtponsHas padota Ne3 «Xumuueckas CBI3b»

Paznen «Baxneife npecTaBUTeIN HEOPraHUIECKUX BELIECTBY, 354

6. Kucnopon. Bomopon. 14 2 IMpaxTnaeckas padora Ned «[lomydeHne Kucaopoa ¥ H3ydeHUE er0 CBOHCTBY
IMpakTnaeckas pabota Ne5 «[lomydeHne Booposia U H3ydEeHHE €0 CBOMCTB»
Kontponshnas padora Ne4 «Kucnopoa. Bogopon»

7. Boga. PacTBopsL. 5 1 IMpaxTnyaeckas padora Ne6 «[IpuroroBieHre pacTBOPOB C ONPeEeTIeHHOM
MAacCOBOH JI0JIe PaCTBOPEHHOTO BEIIECTBA»

8. Teopus 3nEKTPOIUTHUECKON 5 -

JIICCOLUAIINU

9. BaxHeilmue kimaccsl 11 1 KonTponbHas padota NeS «OCHOBHBIE KITaCChl HEOPIaHMYECKUX COSTUHEHUI

HEOpraHU4eCKuX COeUHEHUN IMpaxTnueckas pabota Ne7 «PemreHne s5cKkCepuMEHTAIBHBIX 3a/1a4 110 TeMe
«OCHOBHBIE KJIACCHI HEOPraHUYECKUX COCAMHEHUI»

Paznen «BemnecTBo U XUMUYECKUE PEAKIII», 494

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHUYECKUX PEAKIMN

9 KJIACC

Tembl

KonnuecTBo yacos

B Tom umcie

Ha KOHTPOJIbHBIE

paboTst

Ha IPAKTUYICCKUE

paboTst

HasBanus pabot

Paznen «IloBTopeHue u yriryOieHne 3HaHUK OCHOBHBIX Pa3/IeNioB Kypca 8 kinacca «BemecTBo 1 XUMUYECKHe peakumy, 109

[loBTropenue u yruyOieHne 3HaHUH 10 1 2 [paktiueckas padora Ne 8 «Peakunu HOHHOTO OOMEHa»

OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca IMpaxTnaeckas padora Ne9 «KagecTBeHHBIE peaKIIU B PACTBOPE»
KonrtponpHast pabora Ne 6 « DneKTpoIuTHIECKAs JUCCOLUALINS

Pazgen «MeTasuiel ¥ UX COeIMHEHHS», 209

1. Obmue cBoiicTBa META/IOB 4 - -

2.Mertansl ¥ UX COCAUHEHUS 16 1 1 IMpaxTnaeckas padora Nel3 «Pemrenne sKCIiepIMEHTaIBHBIX 3a/1a4 110 TeMe

«MeTaJuTsl ¥ BX COSTUHEHHS
KonTponsHas pabora Ne8 «MeTamisn

Paznen «Hemeramnsl [V-VII rpynn u ux coenuneHusn», 244
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3.00m1as xapakTepuCcTHKa
XHMHYECKHX JIeMeHTOB VIla
rpymmbl. ["anoreHsl.

4.001mas xapaKTepuCTHKa
XMMHUYECKHX 3JIEMEHTOB Vla
rpymnnsl. Cepa U ee CoeIMHeHNSL.

5.001mas xapaKkTeprCcTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A30T, Gocdop u ux
COCIUHEHHSI.

IMpaxrnaeckas padora Nel0 «IlomydyeHre aMMuaKa ¥ H3y4eHHE €T0 CBOWCTBY

6.001mast XapaKTeprCTHKa
XMMHYECKHX 21eMeHTOB [Va
rpynnsl. YTiaepo, KpeMHHUM U UX
COEIMHEHMUSL.

IMpaxTnaeckas padora Nell «llomydenue yriaekuciaoro raza 1 H3ydeHHE ero CBOHCTBY
[paktiueckas padota Nel2 «PemeHne skcrepuMeHTaIbHBIX 33144 [0 TeMe
«Hemerannsl IV-VII rpynn u ux coeAMHEHUN»»

KontponpHas pabora Ne7 «HemeTamisi»

Paznen «[lepBoHavanbpHBIC XUMHUYECKHE MIOHATHS 00 OPraHMYECKUX BemecTBaxy, 104

7. IlepBoHavanbHbIE XUMUYECKHE
MOHSITHS 00 OPraHUIeCKUX
BEIIECTBAX

10

Paznen «O006menne MaTeprana 1o kypey «Heopranudeckast Xumust», 44

13. Xumus 1 okpyskarouiast cpeza.

1

14. O6001IeHe MaTepurana o
Kypcy «Heopranudeckast XUMHUsD»

KonTponbsHas padota Ne9 «lTorosast paboTa 3a Kypc HEOPraHHIECKOH XUMUID)

Bcero 136 u
8 KJIACC

(2 4 B HEAEMIO, BCero 68 )

IIpumMepHbIe TEMBI,
pacKpbIBaouIue TaHHBIH
pa3aes NporpaMmai,

M KOJIN4eCTBO YacoB,
0TBOJMMOE HAa UX H3y4YeHHe

OcHoBHOe coiep:kaHue

OcHOBHBIE BHIBI €SI TeIbHOCTH
o0yyamuxcs

Pa3nen 1.IleppoHavaibHble XUMHYecKHe MOHATUS(14 1)
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Tema 1. Xumuss — BakHasi
00J1aCTh €CTECTBO3HAHUS H
NMPaKTHYeCKOIi JesATeJIbHOCTH
YyeJioBeKa

(49)

*Xumus B cucteMe HayK. Poitb XMMHH B J)KU3HHM YelloBeKa. *
Tena u BemectBa. dusnyeckue cBoiictBa BemecTs. [IpaBuna
Oe3omacHOro OOpalleHHss ¢ BEIIeCTBaMH M Ja0OPaTOPHBIM

obopynoBanuem. Ymctele BemectBa U cMecH. CrocoOsl

pasnenenus cmeceit. *[lonsTre 0 MeTOAAaX MO3HAHUS B XUMHH. *
JdemoncTpauuun

1. JJabopaTopHOe 0bopynoBaHUeE.

2. Pa3niynbIe BUIBI XUMHYECKOit Tocyasl. 3. OOpa3ims
BEILIECTB.

4. Crioco6slI pazaenenus cMeceit (GuIbTpoBaHue,
BBIMIAPUBAHNE, NUCTHIULLHA, XpOMaTOrpadus).
JlabopaTopHbIe M NPaKTHYEeCKHe PA0OTHI

JlaGopaTopHbIE OTIBITHL:

Onmcanne GpU3NIECKUX CBOMCTB BEIIIECTB.

Pa3neneHne cMecH ¢ MOMOIIBIO MarHUTA.

[IpakTuueckue paboThI:

Ne 1. JlaGopatopHoe 060pyaOBaHHE U IPUEMBI 0OpaIeHus ¢
HUM

Ne 2. Ouuctka 3arps3HCHHON IOBApEHHON coMu

PackpbIBaTh CMBICI H3y4aeMbIX HOHATHI C TOMOLIBIO Hearora.

PackprIBaTh poJIb XMMHUH B IPHPOE Y KHU3HH UENIOBEKa, €€ CBS3b C APYTHMH HayKaMH.

Pa3nuyaTh YMCTHIC BEIIECTBA U CMECH; OJTHOPO/HBIC U HEOJHOPOJHBIC CMECH;

Paznuyathk QusHUeckue 1 XUMUYECKUE SIBJICHUS C OTIOPOH Ha OIPEACICHHS.

OnpenesnaTh MPU3HAKH XUMHUYECKHX PEAKIUH U YCIOBHS UX MPOTEKAHUS.

CiemoBaTh IpaBUIIaM MIOJIE30BAHMS XMMIUECKOH ITOCYIOH ¥ JabOPaTOPHBIM 000pYAOBaHHEM, A TAKKe
HpaBUIaM OOpaIeHUs C XUMHYECKUMH BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSAMH MO
BBITOJIHEHUIO IPAaKTHYECKHUX PaboT MO/ KOHTPOJIEM IIe/iarora.

ITnaHUpPOBATh M MPOBOUTH XUMUUECKHI SIKCIEPUMEHT MO U3YYECHHIO U ONMCAHHIO (HU3UUECKHX
CBOWCTB BEIIECTB, CIIOCOOOB pa3/eeHUs CMECEeH BEIIECTB 110l PyKOBOJCTBOM Ie/larora ¢
0o0cyXIeHHEeM IUTaHa PadOTHL.

Hcnonb30BaTh IPH BBIOJIHEHWH YUEOHBIX 3a1aHUH U B IPOLIECCE HCCIEA0BATEIILCKOM ACATEIBHOCTH
HAYYHO-TIOMYJSIPHYIO JIUTEPATYPy XUMHIECKOTO COIEPIKaHHs, CIPaBOYHBIE MaTePHAIIBI, PECYPCHI
WHTepHeTa 10/ pyKOBOACTBOM IEarora.

BeicTpanBath pa3BEPHYTHIC MMCHMEHHBIC H YCTHBIC OTBETHI C OIIOPOi Ha HHPOPMALIUIO U3 y4eOHHKa U
CIIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO UCIOJIb30BATh N3YUCHHbIN HOHATUIHHBIN annapar Kypca XUMHH

Tema 2. BemecTBa
M XUMHYeCKHe PpeaKkuuu

(T9)

ATOMBI M MOJIEKYJIbI. XUMHYECKHE DIIEMEHTHI. 3HaKH
(CHUMBOJIBI) XUMHYECKUX 3JIEMEHTOB. OTHOCHTENIbHAS aTOMHAs

macca. HpOCTBIe u CJIOKHBIC BCIICCTBA. ATOMHO-

MOJICKYJIAPHOE YYCHHE.
Xumuyeckas Gpopmyna. BaJeHTHOCTh aTOMOB XHUMHUYECKHUX
*3aKOH IIOCTOSHCTBA  COCTaBa

3JIEMEHTOB. BemecTB. *

OTHOCHUTEeNbHAST MOJNIEKyNIsipHas Macca. MaccoBast  mons

XHMHYECKOTO 3JIEMEHTa B COSTUHEHUH.
Odu3nyeckre 1 XAMAYECKAE ABJICHUS. XUMAYECKas PeaKius

U e€ TpHU3HAKU. YpPaBHEHUS XUMHUYECKHUX peakiuid. 3akoH

COXpaHEHUS] MacChl BEUIECTB THITBI XMMHYECKHX pEeaKIuit

(coemmHeHME, pa3IoKeHNE, 3aMeIIeHIe, OOMEH).

*M. B. JIOMOHOCOB — y4EHBI-IHIIUKIIONETUCT. *

JemoHcTpauuun

dusnueckue sBICHUS (pacTupaHue caxapa B CTyIKe, KHTICHHE
Y KOHJIGHCALIUS BOMABI U T. JI.).

Xumudeckue sBiIeHus (TOpEeHIe CBEYH, Pa3lIoKEHUE caxapa,
B3aMMOJIEHCTBUE CEPHON KUCIIOTHI C XJIOpUAOM Oapus,
pasnoxenue ruapokcuaa meau(1l), B3anmoaercTBe xenesa ¢
cepoH, B3auMoIelCcTBHE xeje3a ¢ pactBopoM coiu meau(Il)).
OnbIT, WUTIOCTPUPYIOLINHA 3aKOH COXPaHEHHS MacChl.

ITpuMeHSTh eCTeCTBEHHO-HAYYHbIe METOABI IIO3HAHUS (B TOM YHCIIe HaOII0JeHIe, MOJIeIINPOBaHHE,
9KCIIEPUMEHT) U OCHOBHBIE OTIEPALII MBICTUTEIFHON JEATEIEHOCTH (CpaBHEHNUE, KIIACCH(UKAIIHS)
JUISL U3y9IEHHS BEIIECTB M XUMHIECKHX PEAKIMI C OTIOPOH Ha alNrOPUTM WM CXEMBIL.

PackpsIBaTh CMBICH H3yJaeMbIX MOHATHH U 3aKOHOB U IPUMEHSTH 3TH MOHSTHS IIPH ONIMCAHUU
CBOJCTB BEILIECTB U MX IPEBPAIIEHHUH ¢ ONOPOH Ha IUIAH U KIIOYEBBIE CIIOBA.

Pa3maats Gu3HdecKre U XHMIIECKHE SBICHHS, OOBSICHATD UX CYIIHOCTD C TOYKH 3PEHHSI aTOMHO-
MOJIEKYJIIPHOTO YUCHUSI C OTIOPOI Ha OIIPE/ICNICHUS U CXEMBL.

OmnpenensTs MPU3HAKA XUMHIECKUX PEAKIUH, YCIOBHS UX MPOTEKAHMUSL.

OOBACHATH CYIIHOCTh (PU3UIECKUX M XUMHIECKHUX SBICHHH C TOUKHU 3PEHHUS AaTOMHO-MOJIEKYIISIPHOTO
YUYCHUSI C HCTIOIb30BAaHUEM BHU3YaIbHOH OMOPEL.

KitaccuduimpoBats XMMHYECKHE peakiiH (10 YUCITY H COCTaBY PearnpylolnuX 1 00pa3yomuxcs
BEILIECTB) C ONOPOH Ha CXEMBI.

CoctaBisaTh GOpMyIIbl OUHAPHBIX BEIIECTB MO BAICHTHOCTH ¥ OIPEENSTh BAICHTHOCTD 110 (hopMyiam
BEIL[ECTB C OIOPOM Ha AITOPUTM y4EeOHBIX AEHCTBHN.

PaccTaBnaTh K03 GUINEHTH B ypaBHEHUSIX XUMHUYECKUX PEAKIHI C OTIOPOH Ha alNrOpUTM yIeOHBIX
JIeWcTBUI.

CrietoBath NpaBHiIaM MOJTB30BAHHUS XUMUUYECKOI ITOCYI0H 1 1abopaTopHBIM 000pyI0BaHUEM, a TAKKE
npaBujiaM 06paLl.leHl/Ifl C BEHIECTBAMU B COOTBETCTBUU C UHCTPYKIHUSAMU I10 BBIIIOJTHEHUIO
na60paT0prlx XUMHUYCCKUX OIBITOB I10J] KOHTPOJIEM II€aarora.

Hcrionp30BaTh IpH BEIIOJHEHHH YI€OHBIX 3aJaHHH U B IIPOLIECCE NCCIIEA0BATETbCKON
JACATEIIBHOCTH HAYYHO-TIOIYJIAPHYIO JINTEPATYPY XUMHUYECKOI'0 COACPIKAHMA, CIIPABOYHbBIC
MaTepHakl, pecypcsl IHTepHeTa 1oj] pyKOBOJCTBOM Heqarora.

BeicTpanBath pa3BEpHYTHIE MMCEMEHHBIE H YCTHBIE OTBETHI C OITOPOH Ha HH(OPMAIIHIO U3 yIeOHHUKa

CIPaBOYHBIX MAaTEPHANIOB, TPAMOTHO HCIIOIb30BaTh N3yIEeHHBIN NOHATHHHBINA anmapar Kypca XHMHI
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JlaGopaTopHble U NpaKTHYeCKHe PA0OThI
JlaGopaTopHbIE OIBITHL:

[Mpumeps! pusmyeckux siBIeHNH (IU1aBICHUE BOCKA, TAsTHHAE
JIBJIA).

[TpuMeps! XUMHYIECKHX SIBICHUH (IIPOKaTBaHUE METHON
MIPOBOJIOKH, B3aUMOJICUCTBHE MeJia C KHCIOTOH).

Mopnenu aTOMOB M MOJIEKYJI.

[MpakTraeckas padora Ne3. [Ipu3Haky MpoTeKaHHUS
XUMHUYECKUX PEAKLIMHN.

Boruuciaenust

— OTHOCHUTEJIBHOM MOJIEKYJISIPHOM MacChl BELLIECTB;

— MaccOBOIf JOIM XUMUYECKOTO 3/IeMEHTa Mo hopMyIie
COEMHEHHS

Tema 3. KotuuecTBeHHbIE
oTHOLIEeHHs1 B Xumuu (34)

KomuectBo BemectBa. Monb. MossipHas Macca. 3akoH
Asoranipo. MomnspHbIii 006EM Ta30B. PacdeTsl 0 XUMUYECKOU
¢dopmyie. PacueThl MaccOBOM TOJTM XMMHYECKOTO 3JICMCHTa B
COEJIMHEHHH, KOJIMYECTBA BEILIECTBA, MOJIIPHON Macchl. Pacuérsl
10 XUMUYECKUM yPaBHEHHSM.

JlemoHcTpanys:

- 00pas3IIbl BEMIECTB KOJIMYECTBOM OMH MOJIb

Boruucnenus:

-pacyeTt 1o GopMyJie U M0 XUMHIECKOMY YPaBHECHHIO

PackpsIBaTh CMBICIT H3y4aeMBbIX TOHATHH U IPUMEHSTh 3TU HOHATHSA, a TAKKe U3YUICHHBIC 3aKOHBI 1
TEOPUH IJISI PEIIeHNUs PAcUETHBIX 3a4a4 C TIOMOIIBIO I1e1arora.

BbIUHCIIATE MOJSIPHYIO MAcCy BEILECTB; KOJIMYECTBO BELIECTBA, 00BEM raza, Maccy BeIecTBa ¢
oropoii Ha o0Opaselr, Ha HOPMYIIBL;

IIpoBoIUTE pacy€Thl MO YpaBHEHUAM XUMHUYECKHX PEAKLUH C OTIOpo Ha 00pasell, alrOpuTM y4eOHBIX
JISHCTBHIA: KOMMYeCTBa, 00BEMa, MAaCCHI BEIIECTBA 10 H3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
peareHToB UM NPOAYKTOB PEaKIUH.

BricTpanBath pa3BEpHyThIC MICEMEHHBIE U YCTHBIE OTBETHI C ONOPOit Ha HH(OpMAaLHIo U3 yueOHUKA 1
CIPaBOYHBIX MaTEPUAJIOB, IPAMOTHO HCIOJIb30BaTh M3YUEHHBIN IOHATUIHBIN annapar Kypca XUMHUHU C
MOMOIIBIO MEarora.

Pa3nen 3. [lepuoguyeckuii 3axon u [lepuognyeckas cucrema xumuieckux iemenToB /[. U. MennesneeBa.

Ctpoenne aToMOB. XUMUYecKasi cBsI3b. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakuuu (15 1)

Tema 4. CTpoeHue aToma.
IMepunoauyeckuii 3aK0H 1
IMepunoauyeckasi cucrema
XHMHYeCKHX 3JIEMEHTOB
J. U. Menneneesa. (7 1)

[NepBble MOMBITKH KJIACCH(DUKAIMH XUMUYECKUX IEMEHTOB.
IToHsTHE O TpyIMax CXOJHBIX OJIEMEHTOB (IIEJIOYHBIC U
IIEI0YHO3EMENBHBIC METaUTbl, T'alOreHbl, MHEPTHBIC Ia3bl).
*JeMEeHTH, KOTOpble O00pa3yroT aM(pOTEepHBIE OKCHABI H
THIPOKCHIBL. *

[Tepuoanueckuit 3aKOH. ITepuoauueckas CHCTEMA
XUMHYECKHX 3JIEMEHTOB . . Menneneena.
Koporkoneprognas  u * ITMHHOTIEpUOTHAS hopmbl
[lepuogmueckoit  cUCTEMBI XUMHYECKHX dJeMeHTOB /.

N. Menneneesa. Ilepuoast u rpynmnbl. OU3NUECKUH CMBICT
TIOPSIKOBOTO HOMEPA, HOMEPOB IIEPHO/IA U TPYIIIHI HJIEMEHTa.

PackpbIBaTh CMBICI IEPHOJUIECKOTO 3aKOHA 110]] PYKOBOACTBOM IT€/Iarora.

[ToHUMATH cymiecTBOBaHUE MEPUOIMIECKON 3aBUCIMOCTH CBOWCTB XMMUYECKUX 3JIEMEHTOB
(M3MEHEeHHE PaIIlyCOB aTOMOB U AJIEKTPOOTPHUIIATEIFHOCTH) U UX COSANHEHUI OT TTOJIOKEHHUS B
MIEPUOMYECKOI CHCTEME U CTPOCHHUS aTOMa C UCITIOB30BaHMEM CXEM U TaOJIHIL.

YcTaHaBIUBATh CBSI3b MEXK/Y ITOJIOKEHHEM JJIEMEHTA B TIEPHOINIECKON CHCTEME H CTPOSHHEM €T0
aToMa (COCTaB U 3apsij sapa, 00IIee YNUCII0 IEKTPOHOB U pacipeielieHHe X MO IEKTPOHHBIM
CIJI05IM) TI0 00pa3sity.

[IporHo3upoBath XapakTep U3MEHEHUS CBOWCTB AJIEMEHTOB U MX COCIMHEHHH 110 TPYIIIaM H
nepruogaM [leproandeckoll CHCTEMBI C TOMOIIBIO TTeAarora.

XapakTepu30BaTh XUMUIECKIE JIEMEHTHI MIEPBBIX TPEX MEPUOJIOB, KaJIHs, KAJbIIUS 110 UX
nonoxxenuto B Ilepuoanueckoit cucreme [I. . Menneneesa.

CrenoBaTh npaBuiaM 6e30macHoi paboThl B 1a0OPATOPUU IPH HCIIOJIB30BAHUN XUMUYECKOH ITOCY/IbI
¥ 000pyJOBaHUsI IO KOHTPOJIEM Iearora.
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Crpoenne aromoB. CocTaB aTOMHBIX sjep. *M3oTomsl.*
OnexkTpoHbl. CTpoeHHE JIEKTPOHHBIX OO0OJIOYEK aTOMOB
nepBbIx 20 XUMUUECKUX IeMeHToB [leproanueckoil cucTeMsl
. Y. MenneneeBa. XapakTepUCTHKa XUMHUYECKOTO 3JIEMEHTA
no ero mnonoxeHuto B Ilepumoguueckoit cucreme . MU.
Menneneena.

*3aKOHOMEPHOCTH HU3MEHEHUS pazuyca aTOMOB
XMMHYECKHX 3JIEMEHTOB, METAJUIMUECKUX M HEMETAITMIECKIX
CBOWCTB IO rpymiiam u nepuogamM. 3HaueHue [lepuoandgeckoro
3akoHa W [lepHoanyueckoll CHCTEMBI XMMHUYECKUX 3JIEMEHTOB
JULA pa3BUTHA Hayku ¥ npakTuku. J[. YI. MenneneeB — yuéHbli
U rpaxaaHuH. *

JemoHcTpauuu

KopoTkoneproanas u JUIMHHONEPHOIHAS (POPMEI
[lepuoanueckoil cucTeMbl XMMUYECKUX JIEMEHTOB

. . Menpaeneesa.

O3HakoMIIeHHe ¢ 00pa3LaMi METaJUIOB U HEMETaJLIOB.

JlaGopaTopHbie U NpaKTHYeCKHe PA0OThI
JlaGopatopHblIii OMBIT:

B3aumozeiictBue ruipokcuia IIMHKA ¢ pacTBOPaMU KUCIOT
U 1esouei

BeicTpanBath pa3BEpHyTHIE INCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOi Ha HH(OPMAIHIO U3 yaeOHHUKA U
CIPaBOYHBIX MaTEpUAIOB, IPaMOTHO UCIIOIb30BaTh U3yUCHHBIH OHATUIHBIN annapaTt Kypca XUMHU
MOCIIE CTPYKTYPHPOBAHUS MaTepHana ¢ HCHONIb30BaHUEM KIIUIIE.

Hcrnonb30BaTh IpH BBITONHEHHH YU4eOHBIX 3aJaHHH TEKCThl y4eOHHKA MOCTIE CTPYKTYPHPOBAHHS
MaTepHana, CipaBoyHble MaTepuais! (Ilepuoandeckyro cucTeMy XUMUUECKUX 31eMeHToB [1. U.
MenneneeBa, TabIHILy paCTBOPIMOCTH KUCIIOT, OCHOBAHHH U COJIEH B BOJE, HIIEKTPOXUMUIECKAIT
P HaNpsKCHUN METaIlIoB).

Hcrionp30BaTh IpH BEIIOJHEHHH YI€OHBIX 3aJaHUI U B IIPOLIECCE NCCIIEA0BATEIbCKON
JIeSTENBHOCTH HAyYHO-IOILYJIIPHYIO JINTEPATyPy XUMUUECKOIO COJICP KaHUs], CIIPABOYHBIC
MaTepHansl, pecypcsl IHTepHETa MO pyKOBOJCTBOM II€1arora

Tema 5. CTpoeHue BelecTB.
XuMuueckasi CBsi3b.
OKHCINTEILHO-
BOCCTAHOBUTEIbHBIE PEAKIIHA

(89)

XuMuueckas CBSI3b. Kosanentnas (nmonsipHast u
HETOJIApHAs)  CBSI3b.  *DICKTPOOTPHIATEIBHOCTH  aTOMOB
XUMUYECKUX  DJIEMEHTOB.* Honnas CBSI3b. *TUIBI

KPUCTAJIITUNYCCKUX peIHeTOK.*
Crenenb oxucieHus. OKHUCIUTENBHO-BOCCTAHOBUTEIBHEIC
OKHCJICHUA n BOCCTAHOBJICHHUA.

peakuun.  IIpoueccs

OKHUCIHUTETN U BOCCTAHOBHUTEIH.

JemoncTpauuun
OKHCINTENEHO-BOCCTAHOBUTEINILHBIE PEAKIINH: TOPEHNE,
PEaKINu pa3IoKeHHNs, COSTMHEHUS

PackpbrIBaTh CMBICIT H3y9aeMBIX IIOHATHI O PYKOBOJCTBOM IIE€Arora.

OmnpenensiTh BUI XUMHUUECKOH CBS3U B COSIMHEHHUH C HCIIOJIb30BAaHUEM CXEM.

OmnpenensTs CTETIeHb OKHCICHHS! XHMIYECKOT0 IIEMEHTa 110 (POPMYIIe €ro COeJUHEHUS C
HCTIOIB30BAHIEM AJITOPUTMA.

OmnpenensTh 37eMEHT (BEIECTBO) — OKUCIHUTENb U 3JIEMEHT (BEIECTBO) — BOCCTAHOBHUTEIb.

OOBSACHATH CYIIHOCTh NPOIIECCOB OKUCIICHHS ¥ BOCCTAaHOBJICHUS.

CocTaBisTh MEKTPOHHBIH GallaHC ¢ YIETOM YHCIIa OTAAHHBIX U MIPUHSTHIX AJIEKTPOHOB.

CocTaBisTh ypaBHEHHE OKHCIUTEIEHO-BOCCTAHOBUTEIILHON PEAKIHH [0 alropuT™My pasdopa
OKHCITUTENIbHO-BOCCTAaHOBHUTEIIBHON PEaKIUu.

Hcrons30BaTh IpH BRIONHEHNH YI€OHBIX 3aJaHUH TEKCTHI yIeOHUKA MOCIIe CTPYKTYPHPOBAHUS

MaTepHaa, CIpaBOYHBIC MaTEPUANHI (TIEPHOIUIECKYIO CHCTEMY XUMUYECKUX >eMeHToB J1. 1.
MeHeneesa, TaOIUILy paCTBOPUMOCTH KUCIIOT, OCHOBAHUHN U COJICH B BOJIEC, JICKTPOXHUMHUICCKHUI PsI/T

HaIpsDKeHUH METaJIoB)

Paznen 2. BaikHeiiliue npeicTaBuTE 1M HEOPraHUYECKUX BelecTs (35 1)

Tema 6. Kuciiopon. Bogopos.

Boznyx — cmeck razoB. CocrtaB Bo3myxa. Kucmopom —

paCKpblBaTb CMBICJT U3yJaeMbIX MTOHATHH 1 NPUMEHATDH 3TH IMOHATHA ITPU OITMCAHUU CBOICTB BCIICCTB
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(144)

3JIeMeHT U npocToe BeniecTBo. O30H. HaxoxneHue kucinopona
B mpupozne, (Gu3MUecKue M XUMHYECKHe CBOWCTBa. Peakunu
TOpeHMs] MPOCTHIX U CIOXKHBIX BemiecTB. *TermoBoit addext
XUMHYECKON peakiun.® DK30- U 3HAOTEPMUUECKUE PEaKIIHH,
*TepMoxumuyeckue ypaBHeHus.* [loHatme 00 okcupax.
CrocoObl  mosyyeHHst kucnopona B jaboparopud U
MIPOMBIIIIEHHOCTH. [IPUMEHEHHE KHCIOPOAA. KPyroBOPOT
KHCIopoa B npupoje. TommmBo: yronbs 1 MeTaH. 3arpsa3HEHUE
BO3IyXa, YyCWIEHHE NapHUKOBOro J3ddekra, paspylieHne
030HOBOTO CIIOSI.

Bomopon — anement u mpocroe BemecTBo. Haxoxnenue
BOJIOpOJIa B pUpo/Ie, HGU3HMIECKIe U XUMIYECKUe CBOMCTBA (Ha
IpuMepe B3aUMOJACHCTBHS C HEMeTallaMH W OKCHIaMHU
METAaJJIOB), TIPUMEHEHUE, *CrocoObl nonyueHus.* [loHstue o
kucnorax Kucnote! u conu.

JemoHcTpauuu

BsaumopeiictBue Gocdopa, ceprl H xkene3a ¢ KUCIOPOIOM
(BO3MOYKHO UCIIOJIb30BAHUE BHICOOIIBITOB).
OmnpenerneHne coaepskaHus KHCIOPoia B BO3IyXeE.
OMBITH, IeMOHCTPHUPYIOLINE YCIOBUS BOSHUKHOBEHUS U
MIPeKpaIeHNs] TOPEHHSI.

JlabopaTopHble U NPpaKTHYECKUE PAGOThI

JlaGopatopHbIit OTBIT:

O3zHaKoMIIeHHE ¢ 00pa3liaMH OKCHIIOB.

[Ipaktuueckas pabora:

Ne 4. TlomyueHue KMCI0pOJia, U3YUEHUE €0 CBOMCTB.
[Ipaktudeckas padbota Ne5. [ToryueHne Bogopoa 1 H3ydeHne

€ro CBOMCTB.
Boruuciaenust

— MOJTeKyJTS[pHOﬁ MaccChbl KUCJIOpOJa 1 030Ha HAa OCHOBaHUH
aTOMHOM MacChl XHMHYECKOTO 3JIEMEHTa

U UX TIPEBPAILEHUH C HCTIOIb30BAaHUEM OTIOPHBIX CJIOB H KITHIIIE.

XapakTepu3oBaThb (OIHCHIBATE)C ONOPOIL HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/IyXa, (PM3UIECKHE U XUMUUECKHE CBOMCTBA KHCIOPOA, CIIOCOOBI €0 MOTydeHus,
IpUMEHEHHE U 3HaYeHHE B IPHPOJE U )KU3HU UETIOBEKa.

CpaBHMBATh PeaKIIUU TOPEHUS U METIEHHOTO OKHCIICHUS C TIPEIBAPUTEIBHBIM 00CYXKICHUEM
MapaMeTPOB CPAaBHEHHUSI.

Cobupatb IpHOOPHI IS HOITYyIEeHHS KHCIOPo/a (BEITECHEHNEM BOJIBI U BO3/yXa).

Pacrio3HaBaTh OIBITHBIM ITyTEM KHCIIOPOJ 1101 KOHTPOJIEM IIe/1arora.

Hcnionp30BaTh XUMUYECKYIO CHMBOJIHKY IJIsI COCTABICHUS ()OPMYJI BEIIECTB, MOJIEKYJIIPHBIX
YpaBHEHUI XUMHYECKHUX PEaKNIHil ¢ yJacTHeM KHCIOpo/a.

OOBACHATE CYITHOCTB IKOJIOTHIECKHUX IIPOOIIEM, CBS3aHHBIX C 3arPsI3HEHHEM BO3/IyXa.

CrenoBath npaBusiaM 6e30macHoOi paboThI B 1a00PAaTOPHH MPU UCTIONB30BAHUH XUMHYECKON MOCY/BI H
000pyI0BaHUS ITO]] KOHTPOJIEM IIeJ]arora, a TakKe IpaBuiiaM 0OpalleH st ¢ TOPIOYNMH BEIIECTBAMU
B OBITY.

[TnaHupOBaTh U OCYIIECTBISATH Ha MPAKTHKE XUMUYECKHE SKCIIEPUMEHTHI, IIPOBOIUTE HAOJIIOICHNS,
JienaTh BBIBOJIBI 10 pe3yJIbTaTaM AKCIIEPUMEHTA 0]l pyKOBOJCTBOM Ilejarora.

Y4acTBOBaTh B COBMECTHOM pabOTEe B rpymIIE.
Hcnonp30Bate npH BEITOTHEHNH y4eOHBIX 3aaHHUI U B IPOLIECCE UCCIEIOBATEIbCKOM
JIeSITENbHOCTH HAyYHO-TIOILYJIPHYIO JINTEPATyPy XUMUUECKOTO COJICPIKaHUs], CIIPAaBOYHBIC
MaTepHaikl, pecypcsl IHTepHeTa 1o pyKOBOACTBOM HEarora.

BeictpanBars pa3BépHyThIE MICEMEHHBIE U YCTHBIE OTBETHI C ONIOPOil Ha HH(OpMAIHIO U3 yIeOHMKa 1
CIIPaBOYHBIX MaTe-
pHAJIOB € OIIOPOii Ha IUIaH, IPaMOTHO HCIOJIb30BaTh N3YUCHHBIN OHATUIHBIN annapaT Kypca XMMHU

Tema 7. Boaa. PacTBopbl.
ITonsitne 06 OCHOBaHUSAX

(59)

Boma. Ee cocraB. Ctpoenme. Monekynsl. *®uzndeckne
cBoiictBa Boabl. Boma kak pactBoputenb.*  PacTBOpBI
*TlousiTHE O PACTBOPUMOCTH BemiecTB B Bojae. IloHsATHE O
HACBIIICHHBIX U HEHACBHIIICHHBIX pacTBOpax.* MaccoBas 10
BelllecTBa B pacTBope. Pacuer maccoBoil nonm BemiectBa B
pacTtBope (ITpOLEHTHAs KOHIICHTPALU ).

PackpbIBaTh CMBICT U3y4aeMbIX MOHATUN U IPUMEHATD 3TU MOHATHA IIPU ONUCAHUY CBOWCTB BEILECTB
U UX IPEBpAIleHHH C TOMOIIBIO MTe1arora.

XapaxTepn3oBaTh HU3HMUECKIE H XUMHUECKHE CBOMCTBA BOABI, €€ POJIb KaK PACTBOPHUTENS B
IPUPOJHBIX IPOLIECCaX C OIOPOIl Ha IIaH U CXEMY.

CoCTaBNATh YpPaBHEHUS] XUMUYECKUX PEAKIMHA C yUacTHEM BOJIBI C OTIOPOH Ha cXeMy.

OOBACHATH CYITHOCT IKOJIOTHYECKHX TPOOIIEM, CBSI3aHHBIX C 3arpsI3HEHHEM IPUPOIHBIX BO/I,
CI0CcOOBI OYMCTKH BOABI OT IIPHMECEH, MEpHI 10 OXpaHe BOJ OT 3arpsI3HEHHS IOCIIe
IIPEJBAPUTEIILHOTO CTPYKTYPUPOBAHUS MaTepHuaa.
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*XHUMHUYecKHe CBOHCTBA BOABI (PA3OXKEHHE, PEaKmuH ¢
HaTpHEM, OKCHIOM Kajblus, okcunoMm cepellV Ilonstue 06
OCHOBaHUSX. PoJb pacTBOPOB B MPHUPOJIE M B )KU3HU YETIOBEKA.
KpyrosopoT Boas! B mpupoze.* 3arps3HeHre NpUPOAHBIX BOJ.
OxpaHa ¥ 0YHCTKA IPUPOTHBIX BOJ.

JdemoncTpauuun

OJEKTPOIN3 BOJBI; CHHTE3 BOJBI; B3aUMOJIEHCTBUE BOABI C
metayamu (Na, Ca) (BO3MOYKHO HCIIOJIb30BaHUE
BU/ICOMATEPHAIIOB).

PacTBOpeHHeE BElECTB C pa3INuHON pAaCTBOPUMOCTBIO.
HccnenoBanne pacTBOPOB KUCIIOT U LIEJIOUEH € TOMOLIbIO
HHJIMKATOPOB.

JlaGopaTopHble H MPaKTHYECKHE PAGOTHI

Ipakxmuueckas paboma:

Ne 6. IIpurotoBieHre pacTBOPOB C ONPEACIEHHOI MacCOBOM
J0J1e pacTBOPEHHOTO BELIECTBA.

ITnaHUpPOBATh M OCYIIECTBIATh Ha IPAKTHKE XMMUYECKHUE SKCIIEPUMEHTHI, IPOBOAUTH HAOIIOACHUS,
JieNnaTh BbI-

BOJIBI 110 Pe3ysbTaTaM SKCIEPUMEHTA 110]] KOHTPOJIEM Nearora, ¢ UCIoJIb30BaHUEM KIIHILE.

CrnenoBaTh npaBuiiaM 0€30MacHOM paboTHI B 1a00PaTOPUH P UCTIOIH30BAHUN XUMUYECKOM ITOCYAbI
1 000py/I0BaHYS 110]] KOHTPOJIEM IIe1arora.

ITpOBOAUTH BHIYMCIICHHS C IPUMEHEHHEM MOHATHS «MaccoBasi I0JIs BEIIECTBA B PACTBOPE» C OTOPOH
Ha GOopMyIBIL.

Hcnonb30BaTh NP BHITOJHCHUH YYEOHBIX 3a1aHUH U B IPOILIECCE UCCIEA0BATEILCKON AEATEIBHOCTH
Hay4HO-TIOMYJISIPHYIO JIUTEPaTypy XUMHYECKOTO COJEPKAHMU, CIPABOYHBIE MaTEPHAIIBI, PECYPCHI
HHTepHeTa 1oJ] pyKOBOACTBOM IIEarora.

BricTpanBaTh pa3BEpHYTHIE MICHMEHHbIE U YCTHBIE OTBETHI C ONIOPOil Ha MHPOPMALIUIO U3 y4eOHHKA
U CIIPaBOYHBIX MaTepHajIoB, TPAMOTHO UCIIOIb30BAaTh N3yUYEHHBII MOHATUIHBIN amnmapar Kypca
XHMMHH TI0CTIe TIPEABAPUTENEHOTO CTPYKTYPHPOBAHUS MaTepHaa.

Tema 8. DiiekTpouTHYCCKAS
aucconuanusa. XuMH4ecKue
peaknuyu B pacTBOpax

(59

TCOpI/IH 3JICKTPOJIUT! MYECKON JUCCOoIMaIH.

DNeKTpoJIuTHUYeCKas  JUCCOLMAaMsa.  OJCKTPOIMTB U
HeaeKTpouThl. KaTtHoHsl, aHHOHBI. *MeXaHu3M IHUCCOIMAIIN
BEIIIECTB C Pa3IM4YHbIMU BUAAMHU XuMuueckoil cessu. [lonarue
octeneHn aucconuanuy. * CUIIbHBIE U CIIA0bIe JJICKTPOIUTHI.
Peakin moHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEaKIit
HOHHOTO 0OMeHa 70 KoHIa. [loHbIe U COKpaIEHHbIe HOHHBIE
YpaBHEHUS XuMudeckue  CBOMCTBa

peaxuuii. KHCIIOT,

OCHOBaHHM ® coNleili B CBETe MPEACTABICHHH 00
NEKTPOIUTHIECKOH Jrcconanyy. KauecTBeHHBIE peaKkuy Ha
KaTHOHBl WM AaHUOHBL: HOHBI XJIOpHUIA-, OpoMma-, HOmUI-,
cynbdar-, kKapOoHaT-, CHIINKAT-, pocdar- aHHOHBI; THIPOKCHI-
WOHBI, KAaTHOHBI aMMOHMS, MarHWs, KaibIWs, ANTIOMHHHSA,
xene3a (2+) u (3+), menu (2+), UMHKA, TPUCYTCTBYIOUINE B
BOJHBIX PAaCTBOpaX.

JemoncTpauuun

DJekTpryecKast MPOBOAMMOCTb PACTBOPOB BEILIECTB;

JBIYKEHHE HOHOB B AJICKTPUYECKOM MOJIE.

OnbIThI, WJUTIOCTPUPYIOIIKE TPU3HAKY IPOTEKAHUS PeaKIUi

HMOHHOTI0 OOMEHa.

PackpsIBaTh CMBICH H3y4aeMbIX TOHATHH, & TAK)KE CMBICII TEOPHH IEKTPOIUTHIECKOH AUCCOLUAIIN
C OTIOpPOil Ha CXEMBI.

OOBSICHATH NPUYUHBI AIEKTPOIPOBOI-

HOCTH BOJHBIX PaCTBOPOB C MOMOIIBIO TI€/Iarora.
CocTaBiaTh ypaBHEHHS TUCCOLMALIMN KUCIIOT, IeJI0Yeil ¥ COoJiel, MOHBIE ¥ COKPaLIEHHbIE NOHHBIS
YpaBHEHHUS] XUMHYECKUX PEeaKIMii HOHHOTO OOMeHa.

ITnaHUpOBaTE U OCYIIECTBIATH HA MPAKTHKE XUMHIECKHE SKCIIEPUMEHTEHI, IIPOBOANTH HAOMIOACHHS,
JIeTIaTh BBIBOJBI IO PE3YNIbTaTaM SKCIIEPUMEHTA ITOCHIe IPEABAPUTENHHOM PaboTHL

CrnenoBaTh npaBmiiaM 0€30MacHOM pabOTHI B 1a00PaTOPUH P UCTIONH30BAHIN XUMHUYIECKOM TTOCYABI
1 000pyI0BaHHUS O] KOHTPOJIEM Hearora.

[Mpon3BOANUTH BEIYUCIECHHS 10 XUMHUIECKAM YPABHEHUSIM.

BeicTpanBath pa3BEpHyTHIE TICHMEHHBIE U YCTHBIE OTBETHI C OTIOPOii Ha MH(OPMAIHIO U3 yaeOHHUKA
CIPaBOYHBIX MaTePHAIOB, TPAMOTHO MCIIOIb30BATh N3yUEHHBII MOHATHHHBIN anmapar Kypca XUMHH
MOCIIe TIPEeIBAPUTENHHOTO CTPYKTYPHPOBAHMS MaTepHaa.

Hcrionp30BaTh PH BEITOTHEHNH YI€OHBIX 3aJaHHH U B IIPOLIECCE NCCIIEN0BATENBCKON A TebHOCTH
HAYYHO-TIOMYJSIPHYIO JIUTEPATYPy XUMHUIECKOTO COIEPIKAHHs, CIPABOYHbBIE MaTePHAIIBI, PECYPCH
MHTepHeTa 1ocie KOHCYJIbTalllH1 C T1e1aroroM
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JlaGopaTopHbIe U IPAaKTHYECKHe

padoThl

JlaGopaTopHEIi OIBIT:

Peaxuun noHHOTO 0OMEHA B pacTBOpax 3MEKTPOIUTOB:
cynbdara meau(Il) u ménoun, kapboHaTa HATPHS U COJITHOM
KHCIIOTBI, PeaKIis HeUTPpaTU3aluy MeX Ty THAPOKCUIOM
KaJMs ¥ COJIIHOM KHUCIIOTOM.

Boruuciaenust

— M0 YPaBHEHHUAM XUMUUYECKHX PEaKLIi

Tema 9. OcHOBHBIE KJIACChI
HEOPraHUYeCKHX
coeuHeHH

(11 )

Krnaccnduxarys HeopraHIIeCKUX COTMHCHUH.

Oxcuapl: cocTas, Knaccudukanus (*oCHOBHbBIC, KHCIOTHBIC,
amQoTepHBIe, HecoleoOpasylolue Ha IPAMEpe OKCHIA
yriepona |l v okeupa asorta II1*), Homenkiarypa *[lomydenue*
1 XMMHUYECKHE CBOMCTBA OKCHJIOB (B3aMMOCHCTBHUE C BOJIOM,
KHCJIOTaMH, IISJIOYaMH ).

OCHOBaHUS: COCTaB, KJIaccH(UKAIUs (IIET0UU U
HEpacTBOPUMEBIEC OCHOBAHUS ), HOMEHKIIATypa, QU3NIECKHE U
XMMHYECKIE CBOKCTBA (B3aMMOECHCTBIE C OKCHIAMU
HEMETaJIOB, KHCIOTaMH, COJIIMH), *CIIOCOOBI MoJTydeHus. *
Kucnotsr: cocras, knaccudukanys, HOMEHKIATypa,
(dm3HYIecKre 1 XMMUYECKUe CBOICTBA (B3aUMOIEHCTBHE C
MeTaJUIaMH, OCHOBHBIMH OKCHJIaMH, OCHOBaHHSIMH, COJISIMH Ha
MpUMepe COISTHOM U CEPHON KUCIIOT), *CIocoObl MoTydeHus. *
Psan akTMBHOCTH METaLIOB.

Coun (cpenHue): HOMEHKIIATYpa, CIIOCOOBI TIOyUEHHS,
B3aMIMOJICHCTBHE COJICH C METaIaMH, KHCJIOTaMH, IIeJI0YaMK
U COJISIMHL.

I'enernyeckast CBsI3b MKy KJIacCaMU HEOPTaHUIECKHX
coenmHeHui. ['enernueckue pspl. [lonsrie 06 *ampoTepHbIX
THIpOKCHIAX (Ha MpUMepe HUHKA U ATIOMUHHS ): XUMUUECKHE
CBOMCTBA B3aMMOJAEHUCTBUE C KUCIOTAaMH U IIEJI0YaMH,
pasnioxKeHHe Npu HarpeBaHuy.

JemoHcTpauuun

O06pa3isl HEOPTaHNYECKUX BEIIECTB PA3IMIHBIX KIIACCOB.
B3aumogeiictBue pacTBopa cepHON KUCIOTHI C OKCHUI0M

meau(Il).

Peakuus neWtpanuzanuu.

BeITecHeHEe OAHOTO MeTallIa APYTHM U3 pacTBOPA COJIH.

JlabopaTopHble U NPaKTHYECKUE PAadoThI
JlaGopaTopHbIE OIBITHI:

B3anmopeiicTBuE KHCIIOT ¢ METaJUIaMH.
[Norydenue HepaCTBOPHMBIX OCHOBAHUH.
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OmnpeneneHre OCHOBHEIX KJIACCOB HEOPTaHMYECKUX COSIMHEHHMH 110 IadIIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHUYIECKUX COSANHEHHI Ha OCHOBE
OIIpe/IeTICHHSL.

CocrasieHre GpopMys OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COSANHEHHH M Ha3bIBaHHE HX IO
MEX[yHapOIHO! U TPUBHATLHON HOMEHKIIATYPE C HCIOIB30BaHUEM OIpEIeTICHHs 1 TaOIHIIbI
PacTBOPUMOCTH.

KnaccndunupoBanne n3ydaeMbIX BEIIECTB 110 COCTaBY U c80ticimaam ¢ ONOPOH Ha ONPEAeNICHNs,
CXEeMBI ¥ TaOJIHIly PAaCTBOPUMOCTH.

CocraBieHre TaOIHIBI TeHETHYECKUX PSIIOB U CXeMBI «[ eHeTHYecKast B3aMOCBSI3b OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COCIUHEHUI» 1101 pyKOBOJCTBOM IeJlarora.

IIporrosupoBanue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMUYECKUX CBOMCTB M3Y4YEHHBIX KJIACCOB,
TPYII BELIECTB, K KOTOPHIM OHH OTHOCSITCS C UCIIOIBb30BaHUEM CXeMbl «I eHeTHuecKas B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHWIECKHX COSIUHEHHMIN 0] PYKOBOJCTBOM IEarora.

CocraBieHre MOJICKYISIPHBIX YPAaBHEHUH PEaKIii, MILTIOCTPUPYIOMINX XMMHIECKHE CBOMCTBA
U3YYEHHBIX KIIACCOB U CNOCOObI NOJIYYeHUs BEIIECTB N3yIEHHBIX KIaCCOB, TPYIII, a TAKXKe
MOATBEPIKAAIONIIX TeHETHIECKYIO B3aHMOCBSI3b MEX/Ty HIMH, C OIIOPOH Ha BepOaIbHYIO CXEMY B
Ka4yecTBe 3pUTENbHON OMOPBHIL.

CocraBiieHHe MOJISKYJISIPHBIX YPAaBHEHHH peakluii 1o cXeMaM ¢ MpeiBapUTENIbHEIM 00CYKIeHHEM
BBIOOpa PEearupyIoNiX BEIIECTB.

Beruncnenue no ypaBHeHHIM XUMHYECKHX PEaKIUi KOInuecTBa, 00bEMa, MacChI BEIIECTBA 10
KOJIMYIECTBY, 00BEMY, Macce peareHTOB WM MIPOLYKTOB PEAKIIH 110 alTOPUTMY.

[TnarupoBaHKe U OCYIIECTBICHNE Ha MMPAKTHKE XMMHYECKOTO SKCIIEPUMEHTa 1 HAOIIOICHUSI IO
PYKOBOJICTBOM YUHTEIISL.

DopmynpoBaHUE BEIBOAOB 110 PE3yIbTaTaM SKCIIEPUMEHTA C HCIOIb30BAHHEM OIIOPHBIX CIIOB.
DopmynrpoBaHUE C TOMOIIBIO ITEIAT0Ta U BEIIOTHEHUE TPaBUII 0€30TIacHOH paboTHI B TabopaTopun
TP UCTIONB30BAHUH XMMUUECKOH TOCYIBI 1 000pYHOBAHMSI.

Hcrionp30BaHue Ipy BHITIOIHEHHH YIeOHBIX 3aIaHUH H B IIPOIIECCE HCCIEN0BATENIbCKON IEATeTbHOCTH
HaY4HO-IIOITYJISIPHOM JIMTEPaTypbl XMMUYECKOTO COAEPKaHUs, CIIPaBOYHbIE MaTE€PUAJIbl, PECYPChI
HHTepHeTa, ocymniecTBIeHHE BEIOOPA IO pYKOBOCTBOM HaCTaBHHKA.

BeicTpanBanue pa3BEPHYTHIX MUCEMEHHBIX M YCTHBIX OTBETOB C ONOPOil Ha HH(OPMAIIHIO U3
y4eOHHKA U CIIPAaBOYHBIX MAaTEPUAJIOB, PAMOTHOE HCIIOIB30BaHNE N3YyIEHHOTO IIOHATHIHOTO
anmapara Kypca XMMUH C UCTIOIb30BaHUEM IUIaHa, OTIOPHEIX CJIOB, AITOPUTMA.




B3aumopeiicTBrue HepacTBOPUMBIX OCHOBAaHUM C KUCIIOTaMHU.
Paznoxenne runpoxcuna meau(ll) mpu HarpeBaHuu.
[Ipaktuueckas paboTta:

Ne 7. Pemienue skcriepMMeHTaIbHBIX 33124 II0 TeMe
«OCHOBHBIE KJTaCCHI HEOPTAHMYECKUX COSTUHEHUID.

Borunciaenns
— I10 YPaBHEHUSAM XUMUYECKHUX PEaKIHi

Pa3nen 3. BemecTBo U XHMHYECKHE PeAKIUH, 44

Tema 10. Xumuueckue
peakuuun. OcHOBHBIE
3aKOHOMEPHOCTH XUMHYECKHX
peakumii (44)

*[Tonsitue o CKOpPOCTH XUMHYECKOMN peaKknuu. CDaKTOpI)I,
BJIMAIOIIUE Ha CKOPOCTH XUMUYCCKOM pCaKkuuu. Ilonsatue o
TOMOTE€HHBIX W T'C€TCPOTCHHBIX PCAKIUAX. Tlonsatre 06
XUMHUYECKUX  pEaKIUiIX.

Cwmerienue

00paTUMBIX ¥  HEOOpPAaTHMBIX

Ilonstue [} XAMHUYCCKOM PaBHOBCCHUM.

XUMHYECKOTO paBHOBecHs. (DakTopel, BIUSIONIME HA
CKOPOCTh XUMHYECKOH PEaKIK U MOJI0KECHUE XUMUYECKOTO
paBHOBecus. Kiaccupukanuss XAMHYECKAX peaKUU 10

Ppa3HBIM OCHOBAaHUSAM. *

PackprIBaTh CMBICT H3y4aeMbIX MOHATHI U IPUMEHSTD 9TH MOHITHS P ONMCAaHUH CBOMCTB BEUIECTB U
UX MpeBpaIIECHUi.

KnaccnpunupoBats XMMHYECKHE PEAKIIUH 110 PA3IHIHBIM IPU3HAKAM.

Y cTaHaBIMBATh 3aBHCHMOCTD CKOPOCTH XMMHUECKON PEaKIM OT Pa3IMIHBIX (PAKTOPOB MO
PYKOBOJICTBOM YUHTEIISL.

[IporHO3upOBaTH BO3MOKHOCTH NIPOTEKAHUS XUMUYECKHX TIPEBPAIECHUI B PAa3INYHBIX yCIOBUIX MOCIIE
HpeBapuTeIbHON paboTHI.

DnpenensTb OKUCIUTEb U BOCCTaHOBUTEL B OBP.

CocTaBisTh 37€KTPOHHBIN OallaHC PeaKIyy.

[IpOM3BOANTE BEIYHCIICHNUS 10 XUMUYECKAM YPaBHEHUSIM I10 aJlTOPUTMY.

BrIcTpanBaTh Pa3BEPHYTHIEC MMCEMEHHBIE H YCTHBIE OTBETHI C ONOPOil Ha HHGOPMANNIO U3 yueOHUKA U
CIPaBOYHBIX MaTePHAIOB, TPAMOTHO MCIIOIb30BATh N3yUEHHBII MOHATHIHBIN anmapar Kypca XUMHUH
[ocJe MpeiBapUTEeIbHOTO CTPYKTYPHPOBaHUs MaTepuaa.

Vcrionb30BaTh NpH BEIIOJTHEHNUH YY€OHBIX 3aJaHUH U B ITPOIIECCE NCCIIEN0BATEIBCKON eI TEIbHOCTH
HaY4HO-IIOITYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COJCPIKAHUsI, CIIPABOYHBIE MaTePHAIIbI, PECYPChI
HHTepHeTa nociie KOHCYNbTalluy ¢ IeJaroroM.

PacKkpbIBaTh CMBICI U3y4aeMbIX OHATHH, a TAK)KE CMBICII TCOPUHU IEKTPOIIUTUYECKOH AUCCOLMALIUY C
OTIOPOM Ha CXEMBI.

DOBACHATS IPUIHMHBI 3TEKTPOIIPOBOJHOCTH BOAHBIX PACTBOPOB C TIOMOIIBIO ITE[arora.

CocCTaBIATh ypaBHEHHS TUCCOIHAIMY KUCIIOT, IIEN0Yeil U CONeH, MOTHBIE U COKPAIIEHHBIE HOHHBIE
YPaBHEHUS] XUMHYIECKUX PEaKIUii HOHHOTO OOMEHa.

[I1aHMPOBATH M OCYIECTBIISITh HA MPAKTHKE XUMUUECKHE IKCIICPHMEHTBI, IPOBOJIUTH HAOIIOICHUS,
JIeTIaTh BBIBOJIBI IO Pe3yJIbTaTaM SKCIIEPUMEHTa MOCIIe MPEABAPUTENBEHOM PaboThL.

CrnenoBatk mpaBuiIaM 6e30macHOi paboTHI B 1a00paTOPHUM MPH HCIOJIB30BAHUN XUMUYECKOH OCY Bl U
000pyJOBaHUs MO KOHTPOJIEM Ieaarora.

[TpOM3BOANTE BEIYHCICHNUS IO XUMUIECKUM YPABHEHHSIM.

BricTpanBaTh pa3BEPHYTHIC MMCEMEHHBIE M YCTHBIE OTBETHI C OMOPOit Ha MH(GOPMALKIO U3 yueOHHUKA U
CIIpaBOYHBIX MAaTEPUAJIOB, I'PAMOTHO UCIIOJIb30BaTh I/ISyL[eHHbIﬁ MMOHSITHHHBIH anmnapar Kypca XuMmunu
MOCJIe TIPEeIBAPUTEIHLHOTO CTPYKTYPHUPOBAHMS MaTepHala.

Hcrionp30BaTh TPH BEIMTOTHEHNH YI€OHBIX 3aJaHUH U B ITPOIIECCE NCCIIEN0BATENBCKON eI TETbHOCTH
Hay4YHO-TIONYJIAPHYIO JIMTEPATYPY XUMHUYECKOTO COAEPIKAHHUS, CIIPABOYHBIE MAaTEPHAILI, PECYPCHI
HHTepHeTa nociie KOHCYJIbTalluH ¢ IeJarorom
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9 KUIACC

(2 g B HEHEMIO, BCero 68 u)

IIpumepHbIe TeMbl,
PacKpbIBalOIHe AAHHbII
pa3szes nporpamMmsi,

U KOJINYeCTBO 4aCOB,
OTBOJMMOE HA X U3ydeHHe

OcHOBHOe cofep:kaHue

OcHOBHBIE BH/IbI 1eSITe/IbHOCTH
o0yyaromuxcs

Pazgen 1. BemectBo u xumuveckue peaxuuu (109)
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IToBTOpEHUe U yriydJenue
3HAHUI OCHOBHBIX Pa3/1eJI0B
Kypca 8 ki1acca

(10 )

[Iepuoauueckuii 3axoH. Ilepuonnyeckas cucteMa XMMHYECKUX
anemenToB JI. 1. MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHHU CBOHCTB XUMHUUECKHX
3JIEMEHTOB MEPBBIX TPEX NMEPUOAOB, KANHsI, KAIBIUSI U UX
COeIMHEHUH B COOTBETCTBUH C MOJOKEHUEM 3IEMEHTOB B
MEPHOINUECKON CUCTEME U CTPOCHHEM UX aTOMOB.
Kraccnduxarys 1 HOMEHKIIaTypa HeOpraHHIEeCKHUX BEIECTB
(MexxIyHapoIHas U TPUBUANIBHASA). XUMHYECKUE CBOWCTBA
BEILIECTB, OTHOCAIINXCS K Pa3IMUHbIM KJlaccaM
HEOpPraHM4YeCKUX COCAMHEHUH. I eneTnueckas cBas3b
HEOPraHUYEeCKUX BEIECTB.

CTpoeHue BelecTBa: BUABI XMMUYECKON CBSI3H U TUIIB
KPHUCTAININIECKHUX PENIETOK. *3aBHCUMOCTH CBOWCTB BEILIECTB
OT UX CTpOoeHusL. *

XuMHYecKHe PeaKkIuy. KIaCCU(HUKAII XUMIIECKIX PEaKIIi
10 Pa3INIHBIM OCHOBAHHSM.

Teopus 3NEKTPOTUTUIECKON AUCCOLHALIII

JemoncTpauuun

1. Mozaenu KpucTaJUIM4ECKUX PELIETOK HEOPTaHMUECKUX
BEILIECTB.

2. KopotkomneproHas 1 JUIMHHOIIEPHOTHAST ()OPMBI
Ilepuoauueckoil cUCTEMBI XMMUYECKUX DJIEMEHTOB

. . MenneneeBa

IpakTrueckas padora Ne§ «Peakium HoHHOTO 0OMeHay
IpakTnueckas padora Ne 9 «KauecTBeHHBIE peakI[iy Ha HOHBI
B pacTtBOpe".

KontponbHas padoTta Ne6 « DneKTponuTHIecKas IUCCOIUaIUsDy

XapakTepu3oBaTh XMMHUYECKHE JIEMEHTHI MEPBBIX TPEX NEPUOIOB, KalHs U KaJbIH 110 HX
nosioxxenuto B [lepuoauueckoit cucreme 1. . MenzaeneeBa ¢ onopoii Ha alropuTM.

Krnaccuduiposats 1 Ha3pIBaTh HEOPIrAaHMYECKHUE BEIIECTBA H3YIEHHBIX KJIACCOB C OMOPOI Ha CXEMY,
TabJIHIly paCTBOPUMOCTH.

OnuckIBaTh 00IINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMIHBIX KJIACCOB, MOATBEPKAATh CBOICTBA
IIpUMEpPaMHU MOJIEKYJIIPHBIX YPaBHEHUHM XUMUUECKUX PEaKIUH ¢ OOPOii Ha cXeMy.

OnpenensaTs BUL XMMUUECKON CBA3H U THUII KPUCTAIUIMYECKOM PEIETKY BEIECTBA C OIIOPOM Ha CXEMY.

IIporuo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS ITOCTIE NPEABAPUTENHHOTO
pasobopa.

BoicTpauBaTh pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPO Ha
uH(opMaIMio n3 ydeOHMKA U CIIPABOYHBIX MaTEPUAIOB, TPAMOTHO HCIIONIB30BaTh N3ydEeHHbIH
MOHATHHHBIN anmnapar Kypca XUMHUH.

Hcnonb30BaTh MPH BEITOTHEHUH YI€OHBIX 3aJaHHH U B IIPOLIECCE UCCIIEN0BATENCKON AEATETbHOCTH
Hay4HO-IIOIYJISIPHYIO JIUTEPATypy XUMUYECKOTO COJEep KaHUsl, CIIPaBOYHbIE MaTepHAJIbI, PECYPChI
HuTepHeTa o pyKOBOACTBOM IEarora.

PackpsIBaTh CMBICT TEOPHH SNIEKTPOIUTHIECKON Juccorranuil. OOBSCHATD IPUINHBI

JIEKTPONIPOBOTHOCTH BOJHBIX PACTBOPOB;
CocTaBATh ypaBHEHHsI AUCCOLMALIIY KUCIIOT U LeJI0YeH, TOJIHbIE U COKPAIlleHHbIE XUMUYECKUE
YPpaBHEHUS] XUMHYIECKUX PEaKIUii HOHHOTO OOMeHa.

Paznen 3. Hemetanabl U ux coequHeHus (24 1)

Tema 3. Oouias
XapaKTepHCTHKA XHMHYeCKUX
3jeMenToB VIIA-rpynnsl.
I'asorenst

(49

O0m1as xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOCHUS
ATOMOB 3THUX JJIEMEHTOB, XapaKTePHBIE I HUX CTEIICHU
okucieHnst. CTpoeHne 1 pU3HYECKHe CBOMCTBA IPOCTHIX
BEIIECTB — TaJIONeHOB. XMMHYECKHE CBOIMCTBA Ha IIPHMEpE
XJIopa (B3auMOJCICTBHE ¢ METalIaMH, HEMETaJUIaMH -
BOJIOPOJIOM U KHCIOPOaOM, *menouamu™). XI0poBOIOPOI.
CoJsiHast KUCIIOTa, XMMHYECKUE CBOWCTBA, *moydeHne™*,
npuMeHeHre. KauecTBeHHbIE peaKIuK Ha raJoreHHA-HOHBI.
*JleficTBHE XJIOpa U XJIOPOBOJOPO/ia Ha OPraHU3M YeJIoBeKa. ¥
BaskHeiIie XJIOpU/IBbI U X HAXOKICHHUE B IIPUPO/IC.

OOBsICHATE 00IIIME 3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB HEMETAJIIOB M MX COCMHEHUH B MpeIesiax
MaJIbIX TIEPHOJIOB | IMIABHBIX MOArpymI [leprHoandeckoi cCHCTEMbI XUMHYECKHX SIIEMEHTOB C YIETOM
CTPOEHHSI UX aTOMOB C HCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBath (GU3NUCCKHE U XUMHICCKUE CBOMCTRBA MPOCTHIX BEIIECTB raJIOTCHOB (Ha MpuMepe
XJIOpa) U CJIOKHBIX BELIECTB (XJIOPOBOAOPOA, XIOPUAA HATPUS), CIIOCOOBI UX MOTyYEeHUS,
IpUMEHEHHE U 3HaUeHHE B IPUPOJIE U KU3HU YeI0oBeKa MociIe CTPYKTYPUPOBaHUS MaTepuaa.

OnpenensTs TaloreHH/I-HOHBI B PACTBOPE C HCIOJIh30BaHUEM TAaONHIIE " XapakTepHbIe peaKii Ha
AHHOHEI".

[TannpoBaTh M OCYIECTBIISTH HA TIPAKTUKE XMMHUYECKAE SKCIIEPHMEHTHI, TIPOBOIUTH HAOIOICHNS,
JIeNaTh BBIBOJIBI TI0 PE3yJbTaTaM SKCIIEPHUMEHTA MTOCTIe IPEABAPUTEILHON pabOTHL.

CrenoBath nmpaBuiiaM 0e30IIacCHON PabOTHI B Ta00PaTOPUH MPH UCTIONH30BAHIMH XUMHYECKON IOCYIBI
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JemoncTpauuu

Buneomarepuansl: ralnoreHsl ¥ UX COSINHEHHS.
OO0pasIpl XJIIOPHUJIOB.

JlaGopaTopHble U NpaKTHYeCKHe PA00ThI
JlaGopaTopHsblii OmbIT:

Pacrio3naBaHme XJIIOpHI-HOHOB.

000pyOBaHUS IO PYKOBOJCTBOM ITe/larora.

BeicTpauBath pa3BEpHYThIE MMCEMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha HH(OPMAIHIO U3 yUyeOHUKA U
CMPaBOYHBIX MATEPHAIOB, TPAMOTHO HCIOJIB30BaTh H3yUEHHbIH MOHATHHHBIN anmapaT Kypca
XUMUH.

Vcrionp30BaTh IpH BEITOJIHEHUH YIeOHBIX 3aJJaHUH 1 B IPOIIECCE NCCIIEA0BATEIbCKON NeTeTbHOCTH
HAYYHO-TIOMYJISIPHYIO TUTEPATYPY XUMHUIECKOTO COJEPKaHUs, CIIPaBOYHBIE MaTEPHAIIBI, PECYPCHI
Hurepuera

Tema 4. O0mmas
XapaKTepHCTHKA XUMMHYEeCKHX
31emeHTOB VIA-rpynnbl. Cepa
u eé coenHenusn (5 4)

O011as XapakTepuCTHKA 31eMeHTOB VIA-rpynmsl.
OCOOEHHOCTH CTPOSHHUS AaTOMOB 3TUX JIEMEHTOB,
XapaKTepHBIE [Tl HUX CTEeNeHU okucieHus. CTpoeHue u
(u3udIecKre CBOHCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U
CepBbL.

AJNOTpOIHBIE MOAN(DHKAIINHI KUCIOPOJIa U CePHI.
Xumuueckue cBoiictsa cepbl. CepoBOAOpO/I, CTPOSHUE,
(bU3HYIecKre U XUMUYECKUe CBOIMCTBA (KHCIOTHEIC U
BOCCTAHOBHTENBHBIC). OKCHIIBI CEPBI KaK MPEICTaBUTENN
KHCJIOTHBIX OKCHIO0B. CepHasi KUCTIOTa, GU3NIECKHE

¥ XUMHYECKHE CBOMcTBa (00IIUE Kak MPEICTaBUTENS Kilacca

KHCIIOT U crieniupudeckue), npuMeHeHne. CepHUCTas KUcioTa.

*XUMHYECKHE PEaKIUH, JISKAIINEe B OCHOBE IPOMBIIIIIEHHOTO
crocoba noy4eHust cepHoi kucnotsl. * Conu cepHoi
KHCJIOTHI, Ka4YeCTBEHHAs! peaKIysl Ha CyIb(aT-HOH.
Haxo>xneHue cepsl 1 €€ CoeIMHEHUI! B IpUpoOJie.
*XIMUYecKoe 3arps3HeHNE OKPYKaIOIIEeH Cpebl
COEJIMHEHUSAMU cepbl (KUCIOTHBIE JOXK/H, 3arpsI3HEHNE
BO3/IyXa U BOIOEMOB), CIIOCOOBI €ro NpeoTBpalieHus. *

JemoncTpauuun

Komnekunu (BuzeoMarepuanbl): cepa v €€ COeTUHEHHUS.
OOyrnuBaHue caxapa o IeHCTBHEM KOHIIEHTPUPOBAHHON
CEpHOM KUCIOTHI.

JlaGopaTopHble U MPaKTHYeCKHE PAGOTHI

JlaGopaTopHbIe OIBITHL:

OOHapyxeHHe CyIb(aT-HOHOB.

BsaumopeiicTBre pa3daBiIeHHOI CEpPHO KUCIOTHI C IIMHKOM.
Boruuciaenust

TI0 ypaBHEHUSIM XUMHIECKIX PEaKIIHii;

OOBACHATH 00IIHE 3aKOHOMEPHOCTU B U3MEHEHHH CBOICTB 31eMeHTOB VIA-rpyniisl 1 ux
COeIMHEHUI
¢ y4€TOM CTPOCHUS UX aTOMOB C OIOpoii Ha cxeMy "M3MeHeHHe paanycoB B OArpymnax".
XapakTepu3oBaTh HU3UIECKHE
1 XMMHYECKHE CBOIMCTBA MMPOCTOTO BEIIECTBA CEPHI M €€ COSTUHEHUH (CEpOBOAOPOIa, OKCHIIOB
CepBl, CEPHOH KUCIIOTHI, CyIb(})aToOB), CIIOCOOBI MX MOTyIeHHs, IPUMEHEHNE U 3HAUCHUE B IPHPOJIE
U JKHM3HH 9eJI0BEKa C OIOPOH Ha CXeMy U IUIAH.

Onpenensits HaTM4YHE CyJIb(aT-HOHOB B pacTBOpE.

OOBSACHATH CYyITHOCTB SKOJIOTHYECKUX IPOOIIEM, CBI3aHHBIX C IepepabOTKOI COeTMHEHUIT CepHI oce
CTPYKTYPHPOBAaHUS MaTepHaa.

IInaHupoBaTh 1 OCYIIECTBIATH Ha MMPAKTUKE XUMHUYECKUE SKCIIEPUMEHTHI, IPOBOANTD HAOIIOCHNS,
JIeTIaTh BBIBOJBI IO pe3yiIbTaTaM SKCIIePUMEHTA.

CremoBaTh npaBuiIaM 6e30macHol paboTHI B J1aOOPAaTOPUY IIPH HCIIOIb30BAHIN XUMHYECKON MOCY B
1 000pyIOBaHMUS [10]] PYKOBOACTBOM IIearora.

ITpon3BOANTH BHIYUCIEHHS 10 XUMHYECKIM YPAaBHEHHSIM IO AITOPUTMY.

Hcnonp30Bats py BEITOTHEHUH yI€OHBIX 3aJaHUH TEKCTHI y4eOHMKA, CIIPABOYHBIC MaTepHaIbI
(ITepuomnaeckyro cucTeMy XuMu4Ieckux snemMeHToB 1. Y. Menneneesa, TabIuily pacTBOPUMOCTH
KHCJIOT, OCHOBaHUH U COJel B BOJIE, MIEKTPOXUMUYECKUH psiJl HAPSHKEHUI METaslIoB).

Vcnonb30BaTh NPH BHIIOJHEHUH y4e0-

HBIX 3aJaHHI1 U B TIPOLIECCE UCCIIEJOBATENBCKON AESTFHOCTH HAyIHO-TIOMYIISIPHYIO JIUTEPaTypy

XHMHYECKOTO COJIEPKaHHs, CIPAaBOYHBIE MaTepHalsl, pecypcsl ViHTepHeTa

HOCJIe KOHCYJIBTALMH C ITeJaroroM

Tema 5. O6mas
XapaKTepHCTHKA XHMAYeCKAX
3J1eMeHTOB VA-rpynnel. A3or,

OO0mas XxapaKkTepUCTHKa 3JIEMEHTOB V A-TpyIIbL.
Oco0EHHOCTH CTPOCHUST AaTOMOB ITUX DJIEMEHTOB,
XapaKTCPHBIC AJIsI HUX CTCIICHHU OKUCJICHUSA.

OOBACHATH 00IIHIE 3aKOHOMEPHOCTH B U3MEHEHIH CBONCTB 3JIEMEHTOB V A-TPYIIIBI ¥ MX COSTHHEHUIT
¢ y4€TOM CTPOEHHUS UX aTOMOB.
XapakTepu30BaTh (HU3MIECKHIE U XUMUYECKHE CBOWCTBA MPOCTHIX BELIECTB a30Ta u (hocdopa 1 ux
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dochop u ux coequHeHust

(79)

A30T, pacnipocTpaHeHHe B IpUpoae, pusndeckue u
XUMHYECKUE CBOHCTBA (B3aMMOICHCTBUE C METAJUIAMH H
HEMeTaJUTaMH - KHUCIOPOJIOM U BOAOPOJIoM). Kpyrosopor
a30Ta B IIPHPOJIE.

AMMHaK, ero pU3NUECKUEe 1 XUMUYECKHE CBOICTBA
(oKmcITeHne, OCHOBHBIE CBOWCTBA BOJJHOTO PACTBOPA),
*noxyuenue™ u npumenerne. Coau aMMOHUS, UX QU3NYECKHE
1 XUMHYECKHE CBOMCTBA (pa3io)keHHe, B3aUMOCHCTBHIE CO
menoyamu), mpuMeHeHne. KauecTBeHHas peakuust Ha HOHbI
aMMOHUSL.

A30THas KUCI0Ta, €€ GU3UIECKHe U XMMHIECKHe CBOHCTBA
(oOmmue Kak IpeACcTaBUTeIs Kilacca KUCIOT U
crerupuueckre). A3otucras Kuciora. McnonszoBanne
HUTPATOB U COJIEH aMMOHUSI B Ka4eCTBE MUHEPAITBEHBIX
YIOOpEeHUA.

*XIMUYecKoe 3arps3HEHNE OKPYKAIOIIECH Cpeabl
COeIMHEHMSIMH a30Ta (KUCTOTHBIE TOXKIH, 3aTPA3HEHUE
BO3/yXa, MOYBBI K BOIOEMOB).*
®dochop, *amnoTponHsie Momudukanuu hochopa*,
(bm3HYIecKre ¥ XMMUYECKUe CBOICTBA (B3aUMOIEHCTBHE C
MeTaJUlaMH, HeMeTaulaMH, *KOHIIEHTPUPOBAHHOM a30THOH 1
CepHOU KUCIOTaMu).*

Oxcun pocdopa(V) u pochopnas kucnora, huzndeckue u
XMMHYECKHE CBONCTBA, MoTy4yeHue. KauecTBeHHas peaknus Ha
¢docdar-noHbL.

Hcnons3oBanue GpochaToB B KaUECTBE MUHEPATBHBIX
ynoOpeHwii. 3arps3HeHre MPUPOAHBIX BOA0EMOB (ochaTamu.
JemoHcTpauuun

Kounekuu: ¢pochop 1 uxX coOeTUHEHHUS.
B3aumozeiicTBre KOHIEHTPUPOBAHHON a30THON KHUCIIOTHI C
MeE/IbIO.

JlaGopaTopHble U MPaKTHYECKUE PAGOThI
JlaGopaTopHBIe OTBITHL:

1. B3anmopeiicTBre coeif aMMOHHS € MIENOYBIO.

2. O3HaKoMIIeHHE ¢ 00pa3aMu a30THEIX U HochopHBIX
YIOOpEeHUIA.

[Ipaktudeckas paboTa:

Ne 10. TlonyyeHne aMmMHaka, U3y4eHHE €TO CBOKCTB.

Buvtuucnenus
— TI0 YpaBHEHUSIM XUMHUYECKHUX PEaKITAi

coenHEHU# (aMMHaKa, colieif aMMOHHMS, A30THOM KHCIIOThI, HUTPATOB, okcuaa dpochopa(V) u
thochopHoit kucnoTel, pocdaros), CrIocOOBI UX MOTYUCHHUS, IPUMEHEHHE 1 3HAYCHUE B IPUPOJE
U JKM3HH 4e0BEKa C HCTOIb30BAHUEM CXEMBI.

OnpenensaTs HOHBI aMMOHUS U (pocaT-HOHBI B pacTBOPE C UCTIOIB30BaHHEM TaOIHIIBI " XapaKTepHbIe
peaKuuy Ha KAaTHOHBI M aHHOHBI".

OOBACHATH CYITHOCTB SKOJOTHYECKUX MPOOJIEM, CBSI3aHHBIX ¢ HAX0XKIEHHEM COSIMHEHUH a30Ta 1
(dhochopa B oxpyxaromiet cpene.

I1naHupOBaTh U OCYIIECTBIIATH HA MPAKTHKE XUMUIECKHE SKCIIEPUMEHTBI, IPOBOAUTDH HAOIIOACHNS,
JIeTIaTh BBIBOJBI IO PE3y/IbTaTaM 3KCIIEPUMEHTA.

CrnenoBaTh npaBuiiaM 0€30MacHOM pabOTHI B 1a00PaTOPUH P UCTIOIH30BAHUN XUMUYECKOM ITOCYAbI
1 000pyIOBaHMSI.

TIpon3BOUTE BEMUCIECHUS IT0O XUMUYECKUM yPaBHEHUSIM.

Hcronp30BaTh IpH BBIMONHEHNH YI€OHBIX 3aJaHUH TEKCTHI y4eOHUKA, CIIPAaBOUYHBIE MAaTEPHAIBI
(TIepruoANYECKYIO CHCTEMY XUMUIeCcKHX dieMenToB J1. 1. Menneneesa, TabnuIy pacTBOPUMOCTH
KHCJIOT, OCHOBaHUH U COJIEH B BOJIE, JICKTPOXHUMUYCCKUH PSIl HAIPSDKEHUH METAJIOB).

Hcnonp30BaTh NpH BBIMOIHEHUH yIEOHBIX 3aJaHUH U B IIPOIIECCE UCCIEA0BATEIBCKON NEATETbHOCTH
HAYYHO-TIOMYISIPHYIO TUTEPATYPy XUMHIECKOTO COAEPKAHHS, CIPABOYHBIC MaTEPHAIIBI, PECYPCHI
HHTepHeTa mocie KOHCYIbTaluH C MeJarorom

56




Tema 6. O0was xapakrepuc-
THKA XHMHYECKHX 3JIeMEHTOB
IVA-rpynnsI.

Yriiepoa 1 KpeMHMI U MX
coeIMHEHHs

(81)

VYrepon, amutotpomnHbie Moaudukanun (rpadut, anmas),
pacnpocTpaHeHHUe B IPUPOJIE, GU3HUECKIE U XUMUUECKHE
cBoiicTBa. Ancop6uusi. Kpyropopot yriiepona B mpupoze.
Oxcuasl yriaepoa, ux Gpusnueckue 1 XMMHYECKHE CBOMCTBA
(B3auMoOIEHCTBUE C METAIIAMU, HEMETAJIIaMH,
*KOHIIEHTPUPOBAHHOM a30THOI M CEPHOM KUCTIOTaMM)*, MX
JIeiicTBUE Ha KUBbIE OPraHU3MBI, *IToTydeHue™

Y IpUMEHeHue. *DKoNoruueckue mpoodIeMsl, CBI3aHHbIE C
okcugoM yriepoaa(1V); runoresa riio6anbHOTO MOTETUICHHS
KJIMMara; NapHUKOBBIH A dekT.*

VYronpHas KUCIOTa U €€ CONH, nX GpU3nIeckne U XUMIIEeCKUe
CBOJCTBa, nonyuenue  IpUMeHeHHe. KauecTBeHHas peaKiust
Ha KapOoHaT-MOHEL. *lcnons30BaHne KapOOHATOB B OBITY,
MeJIUIIHE, IPOMBIIUICHHOCTH, CEJIbCKOM X03sHCTBe. *
KpewmHnii, ero ¢pusnueckne 1 XUMHYECKUE CBOMCTBA (Ha
IpuMepe B3aNMOJICHCTBHS C METaIIaMHU U HEMEeTaJlIaMH),
*[10JTydeHHe U IPUMEHEHHE B DJIEKTPOHUKE. *

*CoenuHeHHs KpeMHUA B ipupoze. O01ue npencraBieHus oo
okcune kpeMHus(IV) u kpemHneBo# kucinore. CHUIIMKATBI, HX
HCTIONB30BAHHE B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH. Bax-
HEWIINe CTPOUTENbHBIC MaTepHalbl: KepaMuKa, CTEKIIO,
LIEMEHT, OeTOH, ene300eToH. [Ipobnembr 6e30nacHOro
HCTIOIb30BaHMS CTPOUTEIBHBIX MaTEPHAIIOB B TOBCEHEBHOM
Km3HA.*  JleMOHCTpanuu

Mopenu KpUCTAIMYECKUX PEIETOK anMasa, rpadura,
MOJIEKYIBI (hyIuIepeHa.

AncopOuust pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHEIM YTTIEM.
[Ipotusoras.

Buneomarepuainsl: CUIIMKaTHAs IPOMBIIIIIEHHOCTb.

Mopenu MOJIEKYJ OpTaHIMYeCcKHX BemiecTB. JlabopaTopHble U
npakTHieckne padorsl JlaboparopHslii onbiT: KauecTBeHHas
peakuus Ha KapOoHaT-MoH. [IpakTHdeckue paboTHI:

Ne 11. Tlomy4eHue yriekuciaoro raza U U3y4eHue ero CBOMCTB.
Ne 12. Penienue sKcriepiMEHTANBHBIX 3a/1a4 110 TeMe
«Hemertamibiy.

BbruuciieHust 1o YPpaBHEHUAM XUMHUYECKUX peaKL{I/IfI
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OOBACHATH 00IIHME 3aKOHOMEPHOCTU B U3MEHEHHH CBOICTB 31eMeHTOB [V A-rpynisl 1 ux
COEIMHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

XapaxTepu3oBaTh GU3HUECKHE U XMMHUECKUE CBOICTBA POCTHIX BEMIECTB YIIIEPOa M KPEMHUS M HX
coelMHEHNH (OKCHIOB YIIIEpOa, YTONbHOI KUCIOTHI, KApOOHATOB, OKCHIA KPEMHHS, KPEMHHEBOI
KHUCJIOTBI, CUJINKAaTOB), CIIOCOOBI UX MOY4eHUs], IPHMEHEHNE U 3HaUeHUE B IPUPOJIE U KH3HU
YeroBeKa.

Onpenensats KapOOHAT- M CUIIHKAT-

HOHBI B PacTBOpE.

OOBACHATH CYIHOCT YKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C HAX0XKAECHUEM YTIIEKHCIIOrO ra3a B
OKpYKalollel cpene.

TImarnpoBaTh 1 OCYIIECTBIATS Ha MPAKTHKE XUMUYECKHE YKCIIEPUMEHTEI,

ITpoBomuTs HAOMIOACHUS, JENaTh BEIBOBI IT0 Pe3yIbTaTaM 3KCIIEPHMEHTa MOCTIe PeIBapUTENIBHOM
paboTHL.

CremoBaTh paBuiIaM 6e30macHol paboThI B J1aOOPAaTOPUY IIPH HCTIOIB30BaHIN XUMHYECKON MOCY B
1 000pyIOBaHMSI.

Hcnonp30Bats py BEITOTHEHUH yI€OHBIX 3aJaHUH TEKCTHI y4eOHMKA, CIIPABOYHBIC MaTepHaIbI
(ITepnoandeckyro cucTeMy XuMuIeckux 3iaeMenToB Jl. 1. Menneneesa, Tabnuily pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U COJIeH B BOJIE, IEKTPOXUMHIECKHH PsiJl HAIIPSDKCHUH METalIoB) HOCIe
KOHCYJIBTAIMH C TI€arorom.

Hcronb30BaTh MPH BEIOJTHEHNUH YY€OHBIX 3aJaHUH U B ITPOLIECCE NCCIIEN0BATEIbCKON eI TeIbHOCTH
HAYYHO-TIOMYISIPHYIO TUTEPATYPy XUMHIECKOTO COAEPKAHHS, CIPABOYHBIE MaTEPHAIIBI, PECYPCHI
Wurepuera




Pa3nen 2. MeTtaibl M ux coequHerust (20 u)

Tema 7. O01ue cBolicTBA
METALIOB
(44)

O0mas XapaKkTeprUCTHKA XUMHYCCKHUX JICMEHTOB — METaJIOB
HAa OCHOBAHWU WX MOJOKeHUs B [leproandeckoil cucteme
xumuueckux eMeHToB 1. . MenaeneeBa u cTpoeHust
aTtoMoB. CTpoeHHe MeTa/u10B. MeTamudeckas CBI3b U
MeTaJUTHYECKast KPHCTAJUINYECKas peIéTKa.
DNEKTPOXUMHUYECKUN psiJi HAPSHKEHU METaJIOB.
®dusnyeckre 1 XUMUYECKHE CBOWCTBA METAJIIOB
(B3auMoIeeCTBHE C KUCIIOPOIOM, BOJION, KUCIIOTaMH).
*O011re criocoOBI MOTyYeHUS METAILIOB. *

*TloHsTHE 0 KOPPO3UU METAITIOB M OCHOBHBIE CIIOCOOBI
3anuThl OT Koppo3uu. CIIIaBkI (CTallb, YyT'YH, JIOPATFOMUAHHIA,
OpoH3a), UX MPUMCHEHHE B OBITY M MPOMBIIUICHHOCTH. *

JemoHcTpauuu

O3HaKoMIIeHHE ¢ 00pa3IaMH METAJLIOB U CILUIABOB, HX
(pU3UYECKIMHU CBOMCTBAMHU.

Monenu KpucTaJUIMYECKUX PEIIETOK METALIOB.
Bupneomarepuansl: KOppo3ust METaJIIOB.

JlaGopaTopHbie U NpaKTHYeCKHe PAGOThI
JlaGopaTopHbIE OTBITHL:

O3HakoMIIEHHE ¢ 00pa3liaMy CIUIaBOB METAJLIOB.
3aBHCHMOCTH CKOPOCTH PEAKIIHU METaJlIa ¢ KUCIOTOH OT
MIPUPOJBI METAILIA.

Boruunciaenns
10 YpaBHEHUSM XUMHUECKUX PEAKIUH.

PackprIBaTh CMBICT H3y4aeMbIX MOHATHI U IPUMEHSTD 9TH HOHSTHS IIPH OIIMCAHUH CBOWCTB BEIIECTB
U HX TIPEBPAICHHUI.

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB 3JIEMEHTOB-METAIIOB U UX COEIUHEHHUIT C
Y4€TOM CTPOEHUS UX aTOMOB.

XapaxkTepu3oBaTh CTPOSHHE METalIOB, o0IIye Gru3ndeckue 1 XMMUIECKHE CBOHCTBA METAJLIOB.

XapakTepu3oBaTh 00IHe CIOCOOBI MOTYUEHHUS] METAIIIOB IOCIIE CTPYKTYPHUPOBAaHHS MaTepraa.

CrnenoBaTh npaBuiiaM 0€30MacHOM pabOTHI B 1a00PaTOPUH P UCTIOIH30BAHUN XUMUYECKOM ITOCYAbI
1 000pyIOBaHUSL.

ITpon3BOAUTH BBIYUCIECHHS [0 XUMUYECKHM YPaBHEHHSAM.

Hcnonb30BaTh MpH BBIMONHEHHH YU4€OHBIX 3aJaHHH TEKCThl y4eOHHUKA, CIIPAaBOYHBIE MaTEPHAIIBI
(ITepuomnueckyro cucTeMy XuMudeckux snemMeHToB /1. . Menneneesa, Tabnuily pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U COJIEH B BOJIE, SIEKTPOXUMUIECKHH PsII HAIIPSDKEHUH METAJIIOB).

Hcnonp30Bath IpH BBIMOIHEHUH yIEOHBIX 3aIaHUH U B IIPOIIECCE UCCIEIOBATENBCKON IEATEIBHOCTH
HAYYHO-TIOMYISIPHYIO TUTEPATYPy XUMHIECKOTO COAEPKAHHS, CIPABOYHBIE MaTEPHAIIBI, PECYPCHI
WHTepHeTa nocie npeaBapuTenbHON KOHCYIBTAINH C IIeIaroroM

Tema 8. BaskHeiimne MeTaJLIbI
M MX COeMHEHHS
(16 4)

[{enounsie Metamibl. [Tonoxxenue B [lepuoauueckoii cucreme
xumuyeckux eMenToB JI. M. Menaeneesa, cTpoeHue aToMOB.
Haxoxnenue B mpupoJe.

du3nueckre 1 XUMIUECKIE CBOHCTBA (HA IPHIMEpE HATPUS K
kaus). OKCUIBI U TUIPOKCUIBI HaTpus U Kanus. [Ipumenenue
IIETOYHBIX METAJUIOB M UX COSANHEHUH.

[lenoyHO3eMenbHbIE METAIIBI MATHUHN U KaJIbIUH, CTPOEHHE
aromoB. [Tonoxxenue B [lepuoanueckoii cucteMe XUMHYECKUX
anemenToB JI. . MenneneeBa. Haxoxenue B mpupoJe.
®duznyeckre U XUMUUECKUe CBoWcTBa. Baxkneiimue
COeIMHEHMS KaJIbIust (OKCHJI, THAPOKCHS, comn). *XKécTkocTh
BOJIBI M CLIOCOOBI €€ ycTpaHeHus. *

Amomunuil. [lonoxxenue B [lepuoanueckoii cucreme
xumuyeckux snemeHToB [1. . Menaeneesa, ctpoeHue aToma.
Haxoxxnenne B npupone. Pu3ndeckne 1 XUMHIECKUE

OOBSACHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAJUIOB B IPYIIAaxX U HX
COEIMHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

Xapaxrepn3oBaTh (HU3MUECKIE H XUMIUYECKUE CBOMCTBA MPOCTHIX BEIIECTB METAIIOB M UX COCIMHEHU
(OKCHIOB, THAPOKCUIOB, COJIEH) C ONOPOH HAa CXEMY, CIIOCOOBI UX TIOJTYUYECHUS, TPUMEHEHHUE U
3HAYCHUE B IPUPOJIE U KHU3HH YeIOBEKa.

Pacrio3HaBaTh ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIII HOHBI METAIIIOB (MarHus, aTFOMUHNS, IIMHKA,
JKelne3a, MeIIN) ¢ UCIONb30BaHNEM TaONHIIE "' XapakTepHble Peaklni Ha KaTHOHBI'".

[TnarnpoBaTh M OCYIIECTBISTH HAa MPAKTHKE XMMIYECKUE SKCIIEPUMEHTEI, TPOBOIUTH HAOMIOICHS,
JIeTIaTh BBIBOJBI IO Pe3y/IbTaTaM dKCIIePUMEHTA.

CrienoBath npaBmiiam 6e30macHoi paboTh B 1a00paTOPUH MPHU UCIIOJIb30BaHUH XUMUYECKOMN TTOCY bl 1
000pyI0BaHusL.

l_lpomBom/m, BBIYHCJICHHUA 110 XUHMHYCCKHM ypaBHeHI/IﬂM.

BricTpanBath pa3BEpHyTHIC MMCHMEHHBIE M YCTHBIE OTBETHI C OTIOPOi Ha HH(OPMALIUIO U3 yueOHIKA U
CIPaBOYHBIX MAaTEPHAJIOB, IPaMOTHO MCIOJIb30BaTh U3yUEHHBIN MOHATUHHBIN anmapar Kypca
XUMHH.
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cBoiicTBa. AM(OTEpHBIE CBOICTBA OKCH/IA U THAPOKCHIA.
XKeneso. [Tonoxenue B [lepruoandeckoii cucTeMe XUMUYECKUX
anemenToB JI. . MenzaeneeBa, crpoenue aroma. Haxoxxnenue
B npupoe. Pusnyeckue 1 XuMHIeckue cBoicTBa. OKCHBL,
rUIpoKcH bl U coiu sxenesa(ll)

n xene3a(lll): cocras, cBoiicTBa U noryuenue.

JemoncTpauuu

B3aumopeiictBrue HaTpus ¢ BOAOI.

OxpanMBaHye MIaMeHH HOHaMH HaTPHUS U KaJIHs.
OkpalivBaHue MmiaMeHd HOHaMU KaJlbLIUsL.
BsanmoeiicTBre OKCHIa KaJIBIHAS C BOJOM.
Buneomarepuansl: ropeHHe jxenes3a B KUCIOPOJIe U XJI0pe.

JlabopaTopHble M NpaKTHYECKHE Pad0oThI
JlaGopaTopHBIE OIBITHL:

O3HaKOMIIEHHE ¢ 00pa3IaMy ATIOMHHHS H €T0 CIUIABOB.
AmMpoTepHbIE CBOICTBA THIPOKCHIA ATFOMUHHS.
KauecTBeHHBIE PeaKIUH Ha HOHBI XKeJe3a.

JK&cTkocTh BOJIBI U METOABI €€ YCTPAHEHHUS.
[Ipaktuueckue paboTHI:

Ne 10. Perienne skcriepuMeHTaIbHbIX 3aa4 110 TeMe
«MeTtasbly.

Bbruuciaenus
10 YPaBHEHUSAM XUMHUYECKUX PEaKIUi

Hcnonp30BaTh MPH BHIMOIHEHUH YUE€OHBIX 3aJaHHI 1 B IIPOLIECCE UCCIIEN0BATENbCKON AEATETbHOCTH
HAyYHO-TIOMYJISIPHYIO TUTEPATYPY XUMHIECKOTO COAEPKAHHSA, CIPABOYHbIE MaTEPUAIIBI, PECYPCHI
Wutepuera

Pa3)1€.]'l 3. HepBOHa‘IaJ'[LHLIe XUMHUYECKHE TTOHATHS 00 OpraHu4eCKuX BEIICCTBAX, 104

Tewma 9. [lepBoHavanbHbIC
XUMHUYECKHE MOHATHS 00
OpraHMYecKuX BeIlecTBax

OOmme mnpexacraBieHuss 00 OCOOEGHHOCTSIX cCOCTaBa M
CTPOCHHS OpraHMYecKUuX COCZIMHEHNUH yriaepona.
ITepBoHavanbHbIC TOHATUS 00 OPraHMYECKUX BELICCTBAX KaK
0 COCAMHEHHWSX yriepoaa (METaH, 9TaH, JTWJICH, alleTHJICH,
9TaHON, TJHIEPWH, YKCycHas kucnora). *Mx cocraB wu
XuMuyeckoe  crpoenue. Kiaccuukauus — OpraHHYecKHX
BemiectB.* TIoHATHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
Kupax, OenKax, YrieBoJax — M MX POJIM B KHU3HH YEJOBEKa.
*MarepuaiabHOE SAUHCTBO OPTaHMYECKUX M HEOPraHWYECKUX
COoeqUHEHHIT. *

ITprpoJHbIC HCTOYHUKH YIIIEBOAOPOJIOB (Yroib, HPUPOIHBIIT
ra3, HedTh), IPOJAYKTHI X MIEPEPaOOTKH, UX POJIb B OBITY U
TMPOMBIIIJIEHHOCTH.

OOBACHATH IPUYHUHBI MHOT000Pa3us BEIIECTB, WIUTFOCTPUPOBATh B3AUMOCBS3b HEOPIaHMYECKUX
COEJIMHEHHUIT yIiepo/ia i OPraHNYECKUX BEIIECTB 10| PyKOBOJCTBOM YUHTEIS.

OOBSACHATH YCIOBHUS 0€30IIaCHOTO HCTIONB30BAHMUS BEIECTB M XUMUUECKHUX PEAKIUil B OBITY.

XapakTepu30BaTh POJIb XUMHHU B PA3IHYHBIX Cdepax AesTeIbHOCTH JIFoieil, OCHOBHBIC BELIECTBA U
MaTepuasbl, IPUMEHsIEMbIe B )KU3HH COBPEMEHHOT'O YEJIOBEKa.
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Pazgen 4. O606u1eHne MaTepuana o Kypey «Heopranndeckas xumus»(4 1)

Tema 10. Xumus 1 OKpyKaromas
cpena, lu

Hogsie maTepuansl u TexHoJOrHH. Bemectsa u marepuansl B
MOBCEIHEBHOM KHU3HU YeJIOBEKA. XUMUS U 3710POBbE.
be3onacHoe UCIOIb30BaHUE BEIIECTB U XUMHUECKUX PEAKLIUN
B OBITY.

OCHOBBI 9KOJIOTHYECKOI I'PaMOTHOCTH. XUMHYECKOE
3arps3HEHKE OKpYKaIoLIel cpesl (IpeaebHO AOMyCTUMAs
koHueHTpanus Beuiects — [1JIK).

Poite XMUM B peIeHUH 3KOJIOTHIECKUX MPOOIeM

0O06001IeHne MaTepuana no Kypey
«Heopranudeckast XUMHS», 34

O6o0mieHne 1 cucTeMaTH3anus no Kypey «Heopranuueckas
XUMHSD)

XapaxkTepn30BaTh POk XUMHH B Pa3IMIHBIX cepax AesITeNbHOCTH JII0ei, OCHOBHBIE BEIlECTBA U
MaTepHabl, IPAMEHsIEMbIE B )KH3HH COBPEMEHHOTO YeJIOBEKa.

. OOBACHATH ycoBHs 0€30MaCHOTO UCTIONB30BAHUS BELICCTB U XUMHUYECKUX PeakUuil B ObITY

AHanu3upoBaTh U KPUTHUECKU OLIEHUBATH HHGOPMAIINIO O BIMSHUU IIPOMBIIIIEHHOCTH, CETBCKOTO
XO3511ICTBa, TPAHCIIOPTA U JIp. HA COCTOSIHUE OKPY’KAIOLIEH Cpeibl.

YMeTb 0Ka3bIBaTh MEPBYIO MOMOILb MPH XUMHUYECKHUX 0XKOTaX U OTPABICHUSIX.

ITpuHUMaTh yyacTre B 00CYKIEHHH MPOOIIEM XUMHYECKON U SKOJIIOTHYECKOH HAaPaBIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3HULIHUIO MO MPoOIeMe U IpeJyIaraTb BO3MOKHBIE ITyTH €€ peLIeHHsC
OIOpOii Ha MH(OPMALHIO U3 YUeOHHKA M CIPaBOYHBIE MaTepHalbl, pecypesl VIHTepHeTa

ITpu paspabotke paboueil mporpaMMbl B TEMaTH4YECKOM IJIAHUPOBAHUH JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH HCIIOJIb30BaHHMS 3JIEKTPOHHBIX (IM(POBHIX) 00pa3oBaTeNbHBIX
pecypcoB, SBISIOUIMXCS y4eOHO-METOANYECKUMU MaTepraiaMu (MyJIbTHMEAUHHbBIC MPOTrPaMMBbI, JJIEKTPOHHbIE YYEOHUKH M 33aYHUKH, 3JCKTPOHHbIE OUOJIMOTEKH, BUPTYyalbHbIE
71ab0paTOpHUH, WIPOBBIE NMPOTPAMMBI, KOJUICKIMH IHU(POBBIX 00pa30BaTENbHBIX PECYPCOB), MCIOJIB3YEMBIMH I OOYYCHHS W BOCIHUTAHHSA Pa3IMYHBIX TPYI IOJIB30BATEINCH,
MIPE/CTABICHHBIME B 3JIEKTPOHHOM (IH(GPOBOM) BHIE M PEATM3YIONMMHU AnAakTHieckue Bo3MoxHocTH MKT, comepkaHme KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00

o0Opa3oBaHuM.
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