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[TOACHUTEJIBHAA 3AITNCKA

®enepanbHas pabodasi mporpaMma Mo XUMHUHU JJIA OOYYarOIIUXCS C 3aJIePrKKOU
ncuxudeckoro passutus (nanee — 3[1P) nHa ypoBHe ocHOBHOrO 0011€r0 0Opa3zoBaHUs
HOATOTOBJIEHa Ha OcCHOBe @enepaibHOrO TOCyJapCTBEHHOTO0 00pa30BaTeIbHOTO
cTaHgapra ocHoBHOro obmero obOpaszoBanus (IIpukaz Munmnpocsemienuss Poccun ot
31.05.2021 . No 287) (manee — ®I'OC OOO), denepanbHON aganTUPOBAHHON
o0pa3oBaTeIbHONW MPOTPaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHUS JJII OOYyJarOIIUXCs C
OrpaHUYEHHBIMH BO3MOXXHOCTAMHM 3710poBbs (IIpuka3z Munnpocsemenus Poccun ot 24
HOsiOpst 2022 1. Ne 1025), denepanbHoii paboueil mporpamMmbl OCHOBHOTO OOIIETO
oOpa3zoBaHus 1o y4yeOHOMYy mnpeaMmery «Xumus», DenepanbHO MNpPOrpaMMbl
BOCIIUTAHHUA, C YYETOM pacHpeleseHHbIX IO KJaccaMm MpOBEpsSEMbIX TpeOOBaHUM K
pesyabTaram ocBoeHus denepanbHON aganTUPOBAHHON 00pa30BaTEIbHOM MPOrPAMMBI
OCHOBHOTO 00I1ero oOpa3oBaHus Mg OOYy4YalOIIUXCS C 3aJEePXKKOW TICUXHUYECKOTro
Pa3BUTHS U DIIEMEHTOB COJIEP>KaHUs, IPE/ICTABIIEHHBIX B YHUBEPCATHLHOM KOJU(pUKATOpE
no xumuu, KoHmenmuum mnpemnogaBaHusi ydeOHOTO mpeamera «XuUMUsS» B
oOpa3oBaTesbHbIX opranu3anusx PO, peanusyromux oCHOBHbIE 00111e00pa3oBaTe/IbHbIE
IPOrPaMMBl.

[Iporpamma o xuMuM pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOJAMYECKON MOMOIIU
YUUTENIO B CO3JaHUH pabouell mporpaMMBbl 10 y4eOHOMY MpPEeIMETY.

YyeOupiii  mpeamer  «XUMHS»  BXOJUT B TMPEAMETHYIO  00JacTh
«EcTecTBeHHOHAyuUHbIe NpeAMETh». B cucreMe ecTeCTBEHHOHAyYHOTO OOpa30BaHMS
XUMUS KaK y4eOHBIM IpeIMET 3aHUMAET BaKHOE MECTO B IMO3HAHUM 3aKOHOB MTPUPOBL,
dbopMHUpOBAaHNY HAyYHOW KAPTHUHBI MHpA, CO3JAHWUM OCHOBBI XWMHUYECKHX 3HAHHM,
HEOOXOUMBIX JJI MOBCEIHEBHOM W3HHU, HABBIKOB 3J0pPOBOr0 M O€30MACHOIO IS
YelloBeKa U OKpyXarolleid ero cpeasl oOpa3a >KM3HM, a TakXKe B BOCIHUTAaHUU
JKOJIOTUYECKOM KYJIbTYPBI.

VYcenemHocTh U3y4eHUsT XMMHUHM CBSI3aHA C OBJIAJICHUEM XUMHUYECKHUM S3BIKOM,
coOmro/ieHeM TMpaBuyl  Oe30MacHOM pabOThl TPHU  BBIMOJHEHUHM XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XUMUU C IPYTHUMH IPEIMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0s1 OCHOBBI HEOPTAaHUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM uaeei mporpaMMBbl SIBJISETCS CO3AaHUe 0a30BOTO KOMILIEKCA OTIOPHBIX 3HAHUM
0 XMMHH, BBIPAXKCHHBIX B (hOpME, COOTBETCTBYIOILIEH BO3pacTy OOYYAIOIIMUXCS U UX
0CcOOBIM 00pa30BaTENbHBIM MOTPEOHOCTSM.

B comepxkaHun TaHHOTO Kypca MPEICTABIEHBl OCHOBOIIOJIATAIOIINE XUMHYECKUE
TEOPETUYECKUE 3HAHWs, BKJIIOYAIOIIME HM3YYEHUE COCTaBa W CTPOCHMUS BELIECTB,
3aBUCHUMOCTH HX CBOWCTB OT CTPOEHHs, IPOTHO3UPOBAHUE CBOMCTB BELIECTB,
VICCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MIPEBPALICHUM U IIyTE€N yIIPaBICHUS UMU
B LIEJISAX ITOJTYYEHHS BELIECTB U MAaTEPUAJIOB.

TeopeTrueckyro OCHOBY M3YUYEHHsI HEOPTAaHUYECKONW XUMHUU COCTABIIIET aTOMHO-
MoJIeKyJisipHOe yueHue, llepmommueckumii 3akon .M. MengeneeBa ¢ KpaTKUMU



CBEICHUSMH O CTPOECHHM aTOMa, BHUJAX XHMHYECKOW CBS3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKHUX PEAKIUH.

B u3ydeHun Kypca 3HaUMWTEIbHAs POJIb OTBOJUTCA XUMHUYECKOMY SKCIIEPUMEHTY:
OPOBEICHUIO TNPAKTUYECKUX M JIaDOpaTOpHBIX paldOT, ONUCAHUIO PEe3YyJbTaTOB
YUYEHHUYECKOr0 3KCIEPUMEHTAa, COOJIOJIEHHUI0O HOPM U TpaBui Oe30MacHod paboThl B
XUMUYECKOM J1abopaToOpuu.

Peanuzauus gaHHON nmporpaMMbl B Mpouecce 00y4yeHus Mo3BOJIUT 00yUaronuMcs
¢ 3I1P ycBoUTH KIIIOUEBBIE XUMUYECKUE KOMIIETEHIIUN U TIOHTH POJIb U 3HAUCHHE XUMUU
Cpenu Jpyrux HayK O IPHUPOJE.

N3yuenne xumuu crnocoOCTByeT (HOPMHUPOBAHHUIO Yy OOYYAIOMIMXCS HAYYHOTO
MHUPOBO33PEHUSI, OCBOCHHUIO OOIIEHAYYHBIX METOJOB (HaOIIO/IeHHe, W3MEepeHue,
JKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO IPAKTUYECKOTO NPHUMEHEHHUS HAYYHBIX
3HAHUI, OCHOBAaHHOI'O HAa MEXIPEIMETHBIX CBA35X ¢ peaMeTaMu «OKpYIKaroIHUi MUPY,
«Duzukay, «buonorus», «['eorpapus», «Matemaruka» u (HoOpMHUPYET KOMIETEHIIHUH,
HE0OXO0AUMBbIE JJI MPOJIOJKEHHS] 00pa30BaHuUs B 00JIaCTH €CTECTBEHHBIX HAYK.

N3ydenne Xxumuum CcHnocoOCTBYeT pa3Butuio y oOyuaromuxcas ¢ 3[1P
IPOCTPAHCTBEHHOTO  BOOOpaKe€HUS, (YHKUMOHAIBHOW  TPAMOTHOCTH,  yMEHUS
BOCIIPUHUMATh W KPUTHUYECKHM AHAIU3UPOBATH HMHQPOPMALIUIO, TPEJICTABIECHHYIO B
paznuyHbIX (opMax. 3HAYMMOCTh MpeaMeTa IS Pa3BUTHUS >KM3HEHHON KOMIIETEHIIUU
oOyuaromuxcsi ¢ 3[IP 3akmrodyaercss B yCBOGHHHM OCHOBBI XUMHUYECKUX 3HAHUU,
HEOOXOJUMBIX JUJIsl TMOBCEJHEBHOW »XU3HU; HABBIKOB 370pPOBOro M 0O€30MacHOro s
YesloBeKa M OKpPYXKarollel ero cpeabl oopasa >ku3HH; (HOPMHPOBAHUM HKOJIOTUUYECKOM
KYJIbTYPHI.

[Iporpamma oTpakaeT coAep:KaHUE OOyYEeHUsS! MpeaMeTy «XHUMHUS» C YU4eTOM
0co0bIX 00pazoBaTenbHBIX MOTpeOHOCTeN oOydatomuxcs ¢ 3[1P. OBnanenue yuyeOHbIM
npeaMeToM «XHUMUs» MPEICTABISAET ONPEACICHHYIO TPYAHOCTh JUIsl 00Y4YaroluXcs C
3IIP. 310 CBSI3aHO C OCOOEHHOCTSIMU MBICIUTEIBHON JIEATEIbHOCTH, MEPUOANYECKUMU
KOJI€OaHUSIMU BHUMAHMSI, MAJIBIM 00bEMOM MaMSTH, HETOCTATOYHOCTBIO 0OIIEro 3amaca
3HAHWM, MOHW)KEHHBIM I[103HABATEIIbHBIM HHTEPECOM M HHU3KUM YPOBHEM pPEUYEBOIO
pa3BUTHSL.

Jis mipeosionieHus] TPYAHOCTEH B HU3YUYEHUM YUYEOHOro mnpeameTra «XHUMHUs)
HeoOxoMMa afanTaius oobemMa U Xapakrepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOKHOCTSIM JIaHHOM KaTeropuu OOydYaroIMXcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE QJITOPUTMOB, BHYTPUIPEIMETHBIX M  MEKIPEAMETHBIX CBA3EH,
IOCTENEHHOE YCIOKHEHUE U3y4aeMOro MaTepurara.

[Ipy wu3ydyeHHH XUMHUU HEOOXOJUMO OCYIIECTBIATH B3aUMOJEHCTBUE HA
IIOJIMCEHCOPHOU OCHOBE.

Teopernuecknii Marepuan peKOMEHAYETCS U3ydaTh B IPOLECCE MPAKTHYECKOU
NEeSATENbHOCTH. BO3MOKHO BBIJIEJIEHUE OTAEIBHBIX YPOKOB Ha PELIEHHUE 3a7a4 B CBA3HU CO
CIOKHOCTBhIO aHanu3a Tekcra oOyuawommumucs ¢ 3[IP. Opranuyeckoe eauHCTBO
OPAKTUYECKON W MBICIUTEIbHON JEATENBHOCTH OOYYAarOIIMXCS Ha YPOKax XUMHUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHMIO OA3UCHBIX XMMUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHHUE MPU U3YYEHUH XUMUU YACISIETCS U3YUEHHUIO «CKBO3HBIX)
HNOHATUI U (POPMUPOBAHUIO HAaBbIKA CTPYKTYPUPOBAHUS MaTepuaia.
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[enm u 3a1a9n U3ydeHUs y4eOHOTO MpeaMeTa « X UMHUSI

O0mme menu u3ydeHUs Y4eOHOro mpeaMeTa «XWUMHUS) TPEJCTAaBICHB B
denepanpHOl  paboueld mporpamMmMe OCHOBHOro oomero oOpazoBanus. OHu
AKTyaJIM3UPOBAHbl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
0o0pa3oBaHus, HANPaBIEHHOCTU OOYyYEHHUS HAa PA3BUTHE W CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ WHTENJIEKTa U 00mIel KyabTypbl. OOyueHHE YMEHHUIO YYUThCS U
POJI0JKaTh CBOE 00pa30BaHKUE CAMOCTOSATEIILHO B HACTOSIIIIEE BPEMs SIBJISIETCS OJTHOU U3
BOKHEUIIMX PYHKIHUHN yU4eOHBIX MPEIMETOB, B TOM YHUCIIC U « XUMHUN.

st oOyuaronuxcst ¢ 3IIP, Ttak ke, Kak W JUIsI HOPMAaTUBHO Pa3BUBAIOIINUXCS
CBEPCTHHKOB, OCBaMBaIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO porpamMmmy,
JOMUHUPYIOIIIee 3HAUCHHUE MTPUOOPETAIOT TaKKE 111, KaK:

dbopMHUpOBaHME  WHTEJUICKTYaJdbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIILHOMY TIPHHITHIO PEIICHHUH, CHOCOOHOM aganTupOBaThCs
K OBICTPO MEHSIIOIIUMCS YCIIOBUSM KU3HU;

HaIpaBJIECHHOCTh OOYYEHHUS] Ha CHUCTEMAaTHYeCcKOoe NPHUOOIICHHE YYalluxcs K
CaMOCTOSITENIbHOM MMO3HABATEIBLHOM JIEITEIbHOCTH, HAYUYHBIM U MIPAKTUYECKUM METOJaM
no3HaHus, GOPMUPYIOIIUM MOTUBALIMIO U Pa3BUTUE CITIOCOOHOCTEN K XUMUMU;

obecrieueHue yCIoBUM, CITIOCOOCTBYIOIIUX TPUOOPETEHUIO 00YyYarOIIUMHUCS OTbITa
pa3HOOOpa3HOW JIeATEIbHOCTH, TO3HAHWS W CaMOIIO3HAHUWSA, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETCHITNH ), UMEIOIIUX YHUBEPCAIBHOE 3HAYCHHUE SIS Pa3INYHBIX BUIOB
NEeSATEIbHOCTH;

dbopMHUpOBaHUE YMEHHI OOBSICHSTH M OIEHUBATH SIBJICHUSI OKPYKAIOIIEro MUpa Ha
OCHOBAHHWHU 3HAHUH U OIBITA, MOJYUYEHHBIX MPU U3YYCHUU XUMUU;

dbopMupoBaHue y OOYyYArOMIMXCS TYMAHUCTHYECKUX OTHOIICHUHN, MOHUMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKH HKOJOTMYECKH 1eJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYIOBOM ACATEILHOCTU B LESAX COXPAHEHHUS CBOETO 3[0POBbS U
OKpYKaroIIEH MPUPOAHON CPEMBI;

pa3BUTHE MOTHUBAIIMM K OOYYEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOEHHUSI OOIIEUYETIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPOGUIIS U HAMIPABICHHOCTH JAJIbHEHIIIEro 00yYeHUSI.

Kypc HanpaBiieH Ha pelieHue ClIeayoIuX 3a1a4, 00eCIeunBaIOIMNX PeaTnu3aiuio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JICSITEIBHOCTHOTO IOAXOJ0B K OOYYCHHIO XUMUH
obyuatrommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUsA:

dbopMHupoBaHHE TIEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX MPEICTABICHUNA O
BEILIECTBAX, X MPEBPAIICHUAX U MPAKTUYECKOM NMPUMEHEHUHU; OBJIA/ICHUE TOHATUUHBIM
anmnaparoM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTHUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak o0yacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XWMHUYECKUX MPEBPAIICHUNA HEOPraHUYECKUX U
OPraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHMX SIBJICHUN >KMBOW U HEKHBOW IPUPOIBI;
yDIyOJieHrEe TIPEICTaBICHUN O MaTepruaIbHOM €UHCTBE MUPA;

OBJIAJICHUE OCHOBAMU XMMHUYECKOM IPAMOTHOCTH: CIIOCOOHOCTHIO aHATU3UPOBATH
U OOBEKTUBHO OIICHMBATh XKU3HEHHBIC CUTYyallud, CBSI3aHHbIC C XMMHUEH, HaBBIKAMU
0e30macHOro OOpalleHusi ¢ BEIECTBAMM, HCIOJNb3yEMbIMU B IOBCEIHEBHOW KU3HH;



YMEHHEM aHAJIU3UPOBATh U MJIAHUPOBATH SKOJIOTHYECKU O€30I1aCHOE MMOBEICHUE B IIEIIAX
COXPAHEHMS 340POBbS U OKPYKAIOLIEH CPeJIbl;

dbopMupoBaHUE YMEHHI yCTaHABIMBATh CBSA3M MEXKAY pealbHO HaOII0JaeMbIMU
XUMUYECKUMHU SIBJICHUSMUA M MPOLUECCAMH, MPOUCXOIAIIMMUA B MUKPOMUPE, OOBSICHAThH
IPUYKUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a
TaK)Ke 3aBUCUMOCTb TPUMEHEHUS BEUIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMbITa UCIOJIB30BAHUS PA3NIMUYHBIX METOJIOB M3YyU€HHUS BEIECTB,
HAOMIOACHUST 3a WX TNPEBPALICHUSAMH TPU TPOBEACHUU HECIOXKHBIX XHUMHUYECKUX
AKCIIEPUMEHTOB C MCIOIb30BaHUEM Ja0OPaTOPHOrO 000PYIOBAHUS U TPUOOPOB;

dbopMHUpoBaHUE MPEACTABICHUN O 3HAYCHUM XWMHUUYECKOM HAyKU W PEIICHUU
COBPEMEHHBIX IKOJIOTMUECKHUX MPOOJIeM, B TOM YHUCIIE B MPEAOTBPALLIEHUN TEXHOTEHHBIX
U 3KOJIOTUYECKUX KaTracTpod.

Oco0ennocTu 0TOOPA U aJaNTAIMU Y4eOHOT0 MAaTEepHAaJIa 0 XUMHUHU

OOyuenue yueOHOMY TpeaMeTy «XUMHUS» HEOOXOIUMO CTPOUTH Ha CO3/IaHUU
ONTHUMAJIBHBIX YCJIOBHM ISl YCBOGHHS MPOTrPaMMHOIO Marepuaja OOy4arolUMHUCS C
311P. bonbiioe BHUMaHHWE JOJDKHO OBbITH YJEJIEHO OTOOpY ydeOHOro marepuajia B
COOTBETCTBHUH C MPHUHIMIIOM JOCTYITHOCTH MPU COXPAHEHHH OOIIEro 6a30BOTr0 YpOBHSI.
OH 10KEH M0 CoJIepKaHUI0 U 00bEMY OBITh aalITUPOBAHHBIM /171 oOy4varomuxcs ¢ 3[1P
B COOTBETCTBUU C X 0COOBIMU 00pa30oBaTeIbHBIMU NOTPpEeOHOCTIMU. ClieryeT 00JIeryuTh
oBiajieHne marepuaiom oOydaronumucs ¢ 3[IP mocpencTtBom ero neTrambHOTO
OOBSICHEHHSI C CHUCTEMaTHYECKUM IOBTOPOM, MHOTOKpPaTHOM TpPEHUPOBKOW B
OPUMEHEHUU 3HAHMM C HMCIOJb30BAHUEM IPUEMOB AITOPUTMM3ALMU U BU3YaJIbHBIX
orop, 00y4eHus CTPYKTypUPOBAHUIO MaTepHaia.

Bonbiioe 3HaueHue Ui MOMHOLEHHOTO YCBOGHHS Y4e€OHOro MaTepuaia MMeEeT
Ornopa Ha MEKIIPEAMETHBIE CBSI3U BOIPOCOB, U3y4YaeMbIX B JAHHOM Kypce, C TaKUMH
yueOHbIMU mnpeaMeraMu Kak «['eorpadus», «®Puzukay, «buonorus». Ilo3Bomnss
paccMaTpuBaTh OJMH M TOT € YYEOHbId MaTepual C pPa3HbIX TOYEK 3pEHUs,
MEXIPEIMETHBIE CBSI3U CHOCOOCTBYIOT €r0 JIydllIeMy OCMBICIEHUIO, 00Jiee MPOYHOMY
3aKPETUICHUIO TIOJYYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHUI.

[Ipu MoAroToBKEe K ypoOKaM yUWUTEb JIOJDKEH MPeaycMOTpeTh (OPMHUPOBAHUE Y
oOyyJaronuxcsi yMeHU aHaIM3upOBaTh, CPAaBHUBATh, 0000IIaTh U3yUyaeMbli MaTepuall,
IUTAHUPOBATh TIPEJICTOSIIYI0 PaboTy, OCYIIECTBISTH CAMOKOHTpOJb. HeoOxomumo
IOCTOSHHO ~CJIEUTh 3a MPAaBHJIBHOCTbIO pPEUYEBOro O(OpPMIIEHUS BBICKa3bIBAHUM
oOyyaroruxcs ¢ 3I1P.

B cBsi3u ¢ 0cOOGHHOCTSIMM TOBEJCHUS M JIEATENBHOCTH, oOydyarommxcs ¢ 3I[1P
(pacTOPMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOIUM CTPOKAWIIUK KOHTPOJIb
coOMI0/IeHUs TIPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEICHUN J1abopaTOpHBIX paboT B
XUMUYECKOM KaOuHEeTe.

IlpumepHble BuAbI AesATeabHOCTH oOyudaromuxcsa ¢ 3IIP, obycaoBiieHHbIE
0co0bIMH 00pa30BaTEJIbHBIMHU NMOTPEOHOCTAMH M o0ecrequBalOIMe OCMbICJICHHOE
OCBOCHHE COJIep:KaHUuM 00pa30BaHMS N0 NpeaMeTy «XUMHUsD)

Copnepxanue BUIOB JedATenbHOCTH oOydarommxcsa ¢ 3[IP Ha ypokax xumuu
omnpenensieTcss UX 0coObIMU O0Opa3oBaTeNbHBIMU MOTpeOHOCTAMU. [lomumoO mMKMPOKO
ucnosibzyembix B @OIT OOO o0mux s Bcex 00y4arolMXCs BUIOB JIESTEIbHOCTH
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ClIeNyeT YCUIUTh BHUABI JESITCIBHOCTH, cHelUuUYHBbIC IS JAHHOW KaTeropuu
oOyyJaroruxcsi, 1711 00ecreueHnss OCMBICIICHHOTO OCBOSHUS COJIEpXKaHUs 00pa30BaHUs
0 MPEIMETY: YCUJICHHE MPEIMETHO-MPAKTUYECKOU IEATENIbHOCTU C aKTUBU3AlUEH
CEHCOPHBIX CHCTEM; YEPEAOBAHUE BUIOB JICSITEIBHOCTH, 3aJCMCTBYIOIINX PA3JTUYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHME MaTepHuaia C OMOpPOM Ha aJrOpUTM; «IIOLIArOBOCTH» B
W3YUYEHUHM MaTepuasa; HCIOJb30BaHUE JIOMOJTHUTEILHON BHU3yalbHON OMOpHI (ILJIaHBI,
00pa3Iipl, CXeMbl, IA0JIOHBI, ONIOpHBIE Ta0IuIIbI). [ pa3BuTusa y ooydaromiuxcs ¢ 311P
yMEHUsSl JieJlaTh BBIBOJBI, (OPMUPOBAHHUS T'PAMOTHOIO PEUEBOTO0 BBICKA3bIBAHUS
HE0OXO/IMMO HCHOJB30BaTh OMOpHBIE cioBa U kiuile. Ocoboe BHUMAaHHE CIEAyeT
yACIUTh OOYYEHHUIO CTPYKTYPHUPOBAHHIO MaTepHalia: COCTaBJICHHE PUCYHOUHBIX U
BEpOAIbHBIX  CXE€M, COCTaBJIEHHE TaOJHI, COCTAaBJICHHE KJIacCU(pUKAIUU C
0003HauYE€HHBIMU OCHOBAHUSAMH IS KJIaCCU(DHUKAIIMY 1 HATIOJTHEHHUE UX IPUMEpaMHU U JIp.

[IpumepHast TemaTuueckasi U TEPMUHOJIOTHYECKas JIeKcuka cooTBeTcTByeT DOII
000.

Jia obOyuwaromuxcs ¢ 3I[IP cymiecTBeHHbIMH SBISIFOTCS TpPUEMBI pabOThI €
JEKCUYECKUM MarepuaioM 1o mnpeamery. IlpoBoautcs cnenuanbHas paloTa 10
BBEJCHUIO B aKTHUBHBIM CJIOBaph OOYYarOUIUXCS COOTBETCTBYIOIIEH TEPMUHOJOTHUHU.
N3ydaembie TepMUHBI BBOJSTCA Ha MOJHUCEHCOPHOM OCHOBE, 00si3aTelibHA BU3yasibHas
HOJIJIEPXKKA, alITOPUTMBI PaOOTHI C ONPE/ICICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJIu3alluu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamera «XuMus» B y4eOHOM ILIaHe

B coorBerctBUM ¢ DenepalbHBIM TOCYJApPCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIETro 00pa3oBaHUs y4eOHBIN MpeaMeT «XUMUS» BXOIUT B
peIMETHYI0 00acTh «EcTecTBEeHHOHAYUYHBIE TPEIMEThD U SBISCTCS 005S3aTeTbHBIM
JUTSL U3YUYEHUS.

Y4eOHbIM MJIaHOM Ha €€ M3yuyeHue oTBeAeHO 136 y4yeOHbIX 4acoB — MO 2 4 B
Heneno B 8 1 9 Kiraccax COOTBETCTBEHHO.

Copepxanue y4yeOHOro mpenMera «XuMus», npezictaBieHHoe B DenepasbHON
paboueii mporpamme, cootBeTcTByeT ®I'OC 00O, pazpadorano ¢ yuetom denepanbHoi
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs 10 y4eOHOMY
npeamMery «Xumus», CcooTBeTCTByeT DenepasbHOM adanTUPOBAHHOW OCHOBHOM
o0Opa3oBaTenpHONl MporpaMMe OCHOBHOTO OOIIero oOpa3oBaHus OOyYarouuxcs ¢
3a/IEP’KKOM MICUXUYECKOTO PAa3BUTHSI.

COHEPXXAHUE YUYEBHOI'O ITPEIAMETA «XUMMUS»

COJEPXAHUE OBYUYEHNMA B 8 KITACCE

[lepBoHaUaNbHBIC XUMUUECKUE TTOHATHS

[Ipeamer xumuu. *Ponp xuMuM B KU3HM uenoBeka.™ Terma W BeliecTa.
@u3nUecKue CBOICTBA BEIIECTB. ATpEeraTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
HayK.* Uuctele BemecTBa u cmecH. CriocoObl pa3aenenus cmecei. [IpaBuia 6e3omacHoro
oOparieHusi ¢ BEIECTBAMH M JIabopaTopHBIM oOopyaoBanueM. *[loHaTtue o meromax
MO3HAHUS B XUMUU.™



ATOMBI U1 MOJEKYJbl. XUMUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
aneMeHTOB. OTHOCHUTENbHAS aTOMHAasi Macca. [IpocTeie u cnoxHble BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUYEHHUE.

Xumuyeckas ¢opmyna. BaleHTHOCT aTOMOB XMMHUYECKHX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BelecTB.* OTHOCUTENbHAS MOJIEKYJIsIpHas Macca. MaccoBast 10715
XUMHYECKOTO AJIEMEHTA B COCIMHEHUU.

@u3nuecKkue W XUMHUYECKHE SBJIEHUA. XHUMHYecKas peakuus. lIpusznaku
XUMUYECKUX PEaKlMil. YpPaBHEHHS] XUMUYECKUX pEaklMil. 3aKOH COXPAHEHUS MAaCChI
BemiecTB. Krnaccudukamuss XUMHUYECKUX peakiuil  (COeAMHEHUS, Ppa3lIoKeHUS,
3aMeleHns, 0OMEHa).

XUMHYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW NOCYJIOW, C MpaBUIaMU
paboThl B JIa0OpaTOpUM U MpUEMaMH OOpallleHUs ¢ J1a0OPaTOPHBIM O0OPYAOBAHUEM;
U3y4eHUE M OMNUCaHHE (PUBNYECKUX CBOMCTB 00pa3lloOB HEOPraHUYECKUX BEIECTB;
HaOoIeHue pu3nyeckux (IU1aBJIeHUE BOCKA, TasTHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUIEHUE U KOHJICHCAIIUS BOJbI) U XUMHUECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOM
IIPOBOJIOKH, B3aMMOJICUCTBUE Mejla C KHUCJIOTOMN) SIBJICHUM, HAOJIOJACHUE M OIMCAHHE
MPU3HAKOB TMPOTEKAHUS XMUMHUYECKUX peakiuil (pa3joKeHHe caxapa, B3auMOJICHCTBHE
CEpHOU KHCIIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuia menu (1) npu narpesanuu,
B3aMMOJICCTBHE >Keje3a ¢ pacTBopoM conu meau (I1));u3ydenue cocoboB paszzeneHus
cMeceil (C TIOMOIIBIO MarHuTa, (WIBTPOBAHHWE, BBIAPUBAHUE, JIUCTUJUIAIINSA,
xpomatorpadusi), TpOBEACHUE OYMCTKA TOBAPEHHOW COJIM; HAOIIOJIEHUE U OMHCAHUC
pEe3yJIbTAaTOB IPOBEACHUS OMbITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl;
co3/laHue MojieTiel MOJIEKYJT (IIIapOCTEP>KHEBBIX ).

BaxHeiimme npeicTaBUTeNIM HEOPraHUYECKNX BEIIECTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciopom — snemMeHT UM IpOCTOE
BemecTBO. Haxoxxnenue kucinopoja B npupoze, pusndeckre 1 XMMHUYECKUE CBOMCTBA.
Peakiuu ropeHusi MpocThIX U CIOXKHBIX BerlecTB. CocoObl MOyYeHUs] KUCIOpoaa B
nabopatopuu *u npomsbinieHHOCTH.* [Ipumenenue kuciopoja. Ilonstue 06 okcumax.
KpyroBoport kucinopoaa B mpupoze. *O30H — amioTponHas MoIu(UKaIys KUCIOpo/a.

TerunoBo#t 3 PexT XUMUYECKON peakiiuy, TEPMOXUMHUYECKHE YPABHEHHUS, DK30- U
SHJIOTEPMUYECKHE peaKUU. TOIMIUBO: yrojib U METaH. 3arps3HEHUE BO3yXa, YCUIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CIIOS.™

Bonmopon — aneMeHT m mpocTtoe BemecTBo. HaxoxaeHue Bomopona B MpPUPOJAE,
(¢u3nyuecKre U XMMUYECKUE CBOICTBA (HAa MpUMEpE B3aUMOACICTBUS C HEMETAITIAMU U
OKCHUJIaMH METaJIJIOB), IPUMEHEHHE, *crocoObl nonydeHus.™ [loHstue o Kuciaorax u
COJISIX.

KomuuectBo BemiectBa. Monbs. Monsipnas Macca. 3akoH ABoraapo. MousipHbIit
00BEM ra3zoB. Pacuersl o xumuueckoil popmyiie. PacueTsl MaccoBOM 10JIM XUMUYECKOTO
AJIEMEHTAa B COEIMHEHUU, KOJIMYECTBA BEILECTBA, MOJISIPHOM MAacChl, MOJISIPHOTO O00beMa
razoB. Pacué€rel 1o XMUMUYECKUM YPABHEHUSIM.

*®dusnueckue cBorcTBa Bojbl.* Boma. Ee coctaB, crpoenue u mosekyisl. *Boaa
Kak pactBoputelib.* PacTBopsl. *TIoHsATHE O HACKIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPaX.
[TonsiTue pacTBOPUMOCTH BeIIECTB B Boje.* PacueT maccoBoil 0oiM BeliecTBa B
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pacTBope (IIpOLIEHTHAsl KOHIEHTpauus). MaccoBas J0Jis BELIECTBA B PacTBOPE.
*XuMnueckue CBOMCTBA BOJBI (pa3ioKEHUE, PEaKIMU C HAaTPUEM, OKCUIOM KaJblIUs,
okcusioM cepol (IV) peakuuu ¢ MerainamMu, KUCIOTHBIMU U OCHOBHBIMH OKCHUJIAMH).
[Tonsarue 06 ocHOBaHUsIX. POk pacTBOPOB B MpUPO/IE U B )KU3HU ueloBeka. KpyroBopot
BOJIbI B IpUpo/ie. ™ 3arpsi3HeHrEe MPUPOAHBIX BOJ. OXpaHa U OUYKMCTKA IPUPOJIHBIX BOJ.

Baxneiimue  kimaccel — HeopraHuuyeckux — coeauHeHud.  Knaccudukanus
HEOpraHWYecKux coeauHeHud. OKCuAbl: CcocTaB, KiIaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(poTepHbIe, HeconeoOpa3ytolue - Ha npuMepe okcunaa yriepoaa (1) u
okcuna azora (ll)), Homenknarypa.* *IlonydyeHne™ M XMMUYECKHE CBOMCTBA OKCHJIOB
(B3auMOJIEliCTBUE C BOJOHM, KHcioTamu, mienodamu). OcHoBanusa. Krnaccudukarms
OCHOBAHWU: WIENOYM M HEPACTBOPUMBIE OCHOBaHUs. HoOMeHKiIIaTypa OCHOBAaHUMU.
du3nyUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHMH (B3aUMOJCHCTBHE C OKCHUJIAMHU
HEMETANIOB, KUCIOTaMu, coisiMu). *[lonyuenune ocHoBaHMil. ™™

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, PU3nUecKue U XUMHUECKUE
CBOMCTBa (B3aUMOJICHCTBUE C METa/UIaMH, OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMH,
COJISIMH, Ha TIpUMEpEe COJSHOM W CEpHOM KHCJOT), *cmocoObl mosyueHus.™ Psn
aktuBHoctu MetamioB H. H. bexeroBa. Conu (cpeaHue): HOMEHKIIATypa COJIEH,
*CcrnocoObl MOIYYeHHUS ™, B3aUMO/ICHCTBUE COJIEH C MEeTaJlJIaMH, KACJIOTaMH, IEJI0YaMu U
COJISIMU, TPUMEHEHHUE.

[Toustue 06 aM(poTepHBIX THAPOKCHIAX (HAa MpUMEpe HMUHKA W *aTrOMUHHS™):
*XMUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMU U IIEI0YaMHU, Pa30oKeHUEe NpH
HarpeBaHUM) U MOJy4YeHHUE.™

['eHeTnyeckass CBsI3b  MEXAY KJaccaMM  HEOPraHMYECKUX  COETUHEHMUI.
['eneTnueckue psapl.

XHUMHYECKUI SKCIIEPUMEHT: KaU€CTBEHHOE ONPEICICHUE COJIEPKaHUs KUCIOpoaa
B BO3/yX€; MOJyYEHUE U U3yUEHUE CBOICTB KUCIOPO/a; HAOIIOACHHE B3aUMOICUCTBUS
BEILIECTB C KMCJIOPOJAOM U yCJIOBHUSI BOSHUKHOBEHHUSI U TIPEKPaIlleHUs TOpeHus (TIoxkapa);
O3HaKOMJIEHHE ¢ 00pa3llaMu OKCHUJIOB U OMHCAHUE UX CBOWMCTB; MOJTYUYEHUE U U3YUCHUE
CBOMCTB BOJIOpOJia (ropeHue); HabmoaeHne o0pasiioB BEIECTB KOJIMYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEIECIEHHON MaCCOBOM 10JI€ PACTBOPEHHOIO BEIIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METAJUIaMU (HATPUEM U KaJbLIMEM) (BO3MOKHO HCIOJb30BAHUE
BUJICOMATEPUAJIOB); OIPEJECICHUE PACTBOPOB KHUCJIOT M IIEJIOYEH C TOMOIIbIO
UHAMKATOPOB; HCCIIEJOBaHNE 00pa3ll0B HEOPTAHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;
HAOJIIOICHHE W3MEHEHUsI OKPacKM HHIUKATOPOB B PAcTBOpPAaX KHUCIOT MU UIEIOYEN;
uzyueHue B3aumozeincTus okcuaa meau(ll) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C
METAUIAMH, PEAKUUMKA HEUTpaau3alyH; [OJYUYCHUE HEpPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJTHOI0 METAJLJIA APYTUM U3 PACTBOPA COJIH; PEIICHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «Baxxnenmue Kiraccel HEOPraHUYECKUX COCTUHEHUN.

Ilepnonnueckuit 3axoH u llepnoanueckas cucteMa XUMHAYECKUX 3JIEMEHTOB
J1. 1. MenaeneeBa. CTpoeHne aTOMOB. XUMHUYECKas CBsA3b. OKUCIUTENBHO-
BOCCTaHOBUTENBHBIE PEAKLINH.

[TepBble MONBITKM KIacCUPUKAUN XMMHUECKUX 1eMEHTOB. [ToHsTHE O rpynnax
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CXOJHBIX JIEMEHTOB (LIEJIOYHBIE U MIETOYHO3EMEIbHBIE METAIIIIbL, TAJIOT€HbI, THEPTHBIE
ra3bl). *21eMEeHTbI, KOTOpbIe 00pa3yrOT aM(pOTEPHBIE OKCUABI U THIPOKCUBL. *

Ilepnognueckuii 3akoH. Ilepmomgmyeckas cuCTEMa XUMHUYECKUX JJIEMEHTOB
1. 1. Menneneesa. KopoTkoneprnonnas " * IIMHHOTIEpUOHAS ™ bopmbl
[Tepuomnueckon cucrembl xumuueckux syeMeHToB JI. WM. Menpneneesa. Ilepuoasl u
rpynnbl. PU3NYECKH CMBICI TMOPSAKOBOIO HOMEpPA, HOMEpPOB IEpUoAa W TPYMIIbI
AJIEMEHTA.

Crtpoennie atomoB. CoctaB aToMHbIX sifiep. *M3oTonbl.* Dnexrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB IepBbIX 20 XUMUYeCcKuX 3jieMeHToB [leproanueckoi
cucrembl J[. 1. MenneneeBa. XapakTE€pUCTUKAa XUMHUYECKOTO JJIEMEHTA II0 €r0
nonoxeHuro B [lepuognueckont cucreme /. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB 3JIEMEHTOB MaJbIX NEPHOJIOB U IJABHBIX
NOATPYNI, B 3aBUCUMOCTH OT aTOMHOro (MOPSAJIKOBOTO) HOMepa 3HayeHue
[Iepnogumueckoro 3axkoHa u Ilepuoanveckor CHCTEMBI XMMHYECKUX DJIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. 1. MenneneeB — yu€Hbli ¥ rpaxkaaHuH. ™

Xumuueckass cBsi3b. KoBasieHTHast (moyiipHas W HEMOJsIpHAsi)  CBS3b.
*INeKTPOOTPULIATEIBHOCTh AaTOMOB XUMUUYECKHUX 3J1eMeHTOB.™ loHHAas CBA3b.

Crenenp oxuciieHus. OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl
OKHCJIEHUS U BOCCTAHOBJIEHNA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUN OKCIIEPUMEHT: U3y4YeHHEe OOpa3lloB BEIIECTB METAJUIOB U
HEMETAJVIOB; B3aUMOJECHCTBUE TMAPOKCHIA LIMHKA C PAaCTBOPAMH KHCIIOT M LIEIOYEH;
IPOBEJICHHUE ONBITOB, HIUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKEeHUs, COSTUHECHUS ).

MexnpeaMeTHsIe CBS3H

Peanuzammsi MEXNpeaMETHBIX CBs3eld TpPU M3YYCHWM XHMHH B 8 KIacce
OCYIIECTBIISETCS Yepe3 UCTIOJIb30BaHNE KaK 00X €CTECTBEHHO-HAYYHBIX IMOHATHH, TaK
U TIOHATHUMU, SIBIISIONUXCS CHCTEMHBIMH IS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC IOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHalMM3, CHUHTE3, KiaccuuKanus, MePUOJUIHOCTh, HAOIIOJCHHE, OKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MO/IENb, SIBJICHHE.

®dwusuka: MaTepus, aTOM, JIEKTPOH, POTOH, HEHUTPOH, WOH, HYKJIH], HU30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYIa, OJJICKTPUUYCCKUN 3apsii, BEMIECTBO, TEI0, OOBEM,
arperaTHOE COCTOSTHHE BEIIECTBA, Ta3, (PU3NUECKHE BEIMYWHBI, CIUHUIBI U3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE31b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIBI, TOPHBIE MOPOABI, MOJIC3HBIC
MCKOIIaeMbIE, TOTJIMBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYUEHUS B 9 KIIACCE

BemecTBo 1 xXumuyeckas peakus
Ilepnomnueckuit  3akoH. Ilepmoguueckass cuUCTEMa XHMHYECKUX DJIEMEHTOB
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. N. MenneneeBa. CrpoeHune aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KaJlMs, KaJlblUd U UX COCIUHECHHUU B
COOTBETCTBUM C TOJIOXKEHUEM 3JIEMEHTOB B llepuoauueckoil cucreMe U CTpOECHUEM HX
aTOMOB.

CrpoeHue BemIecTBa: BHAbl XUMHUYECKOM CBs3U. THIBI KPUCTAUTMYECKUX
pEemETOK, *3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIMYECKON pEeIIETKH U BUIA
XUMUYECKOM CBS3U.*

Krnaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB (MEXKyHapOHas U
TpUBHAJIbHAS1). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PA3JIMUYHBIM KJaccam
HEOPraHNUYECKUX COCAUHEHU, FTEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEILIECTB.

Knaccudukanuss XuMUYIECKUX PEaKIU M0 Pa3IudHBIM MpU3HAKaM (10 YUCITY U
COCTaBy YUYacCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TETUIOBOMY 3D (DEKTy, 0 H3MECHEHHIO
CTEIECHEN OKHUCICHUS XMMHUYECKUX DJIEMEHTOB, *N0 O0paTUMOCTH, IO YYaCTHIO
Katanuzaropa).* DK30- U DOHIOTEPMHUYECKHE peakiuuu. *TepMOXUMHUUYECKUE
ypaBHEHUA. ™

*TlonsiTie O CKOpPOCTHM XHMMHuYecKko peakiuu. [lonstue 00 0OpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiuusx. [IoHSATHE O TOMOTEHHBIX M Te€TePOrCHHBIX
peakuusx. [lonsitue o xumMuueckoM paBHoBecur. CMeENIeHHEe XUMUYECKOTO PABHOBECHSI.
@aKTOpHbl, BIUSAIONIME HA CKOPOCTh XUMUYECKOW PEAaKUUU U MOJIOKEHNE XUMHYECKOTO
paBHOBECHS.™

OKUCINTENBHO-BOCCTAHOBUTEIIbHbBIC peakuuu, AIEKTPOHHBIN OanmaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOM peakiuu. CocTaBieHUuEe YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKITUH C UCTIOIB30BAHIEM METO/IA JICKTPOHHOTO OaslaHca.

Teopust JIEKTPOIUTHYECKONW NUCCOLUUAIMU. DIECKTPOJIUTHYECKAs AUCCOLMALINS.
OJIEKTPOJIUTBl U HEINEKTPoNuThl. KaTuoHbl, aHMOHBL. *MexaHu3M JUCCOIUALIUU
BEIIECTB C pa3JIUYHBIMU BHUJAMU XUMHUYECKOW CBs3u. [loHsTHEe O cCTeneHu
nucconyanuu.* CuiabHbIE U C1a0ble AJIEKTPOIUTHI.

Peakiuun nonHoro ooMeHa. Y clioBUS MPOTEKAHUS PEaKUUiA MOHHOTO OOMEeHa 10
KOHIIA. [lomHbBIE M COKpAIIEHHBIE MOHHBIE YPABHEHUS PEAKIIMNA. XUMUYECKUE CBOMCTBA
KHUCIIOT, OCHOBAaHMM M COJIM B CBETE€ TNPEICTABICHUNA OO0 3JICKTPOIUTUUECKON
mucconuann. Cpena pactBopa. KauecTBeHHble peakuMyM HAa KAaTUOHBI M AHHOHBIL:
XJIopua-, OpoMua-, HOAUA-, Cyibdar-, kKapOoHaAT-, cuiukar-, Gocdar- aHUOHBI
TUJPOKCUA-UOHBI; KATHOHBI aMMOHUS, MarHus, KaJablLIMs, ATIOMUHUS, keje3a (2+) u (3+),
Menu (2+), IMHKa, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpaX.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTAJUIMUYECKUX
pPEmETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETaIoB (rpadura U aimasa),
CIOKHBIX BENIECTB (XJOpHAA HATpuUs); MCCICAOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW PEaKIMu OT BO3JACHCTBHS PAa3IUYHBIX  (DAKTOPOB;, HCCIICOBAHUE
AJIEKTPOINPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIECCA AUCCOLUAIIMK KUCIIOT, IIEI0YEH U
coiied  (BO3MOKHO  HCIIOJIb30BAHHWE  BHUICOMATEPUATIOB); TMPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIMX MPU3HAKU TMPOTEKAaHUsI peakiMii MOHHOro oOMeHa (oOpazoBaHMe
ocajJika, BBIJICJICHHE Ta3a, 00pa3oBaHWE BOJIbl); OMBITOB, WJUIFOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTEBHBIX  peakiui  (rOpeHue, peakluuu passIoKEHUs,
COCIMHEHHUS); pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX

11



peaKuHﬁ Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4.

HeMmeramibsl 1 ux coequHeHUs

O6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u puanyeckrue CBOMCTBA MPOCTHIX BEIECTB
— rajoreHoB. XMMUYECKHE CBOICTBA Ha IIpUMeEpe Xjiopa (B3auMOICHCTBUE C METaJUIaMH,
HEMETa/lIaMi — BOJIOPOJIOM M KHUCJIOpOJIoM, *menoyamu®). XmopoBoaopon. ConsiHas
KHUCIIOTa, XUMUYECKUE CBOMCTBA, *moiydyeHue™, mpumeHeHue. *JleiicTBue xiopa u
XJIOPOBOJIOPOJa Ha OpraHU3M uesnoBeka.™ BakHeline xJIOpUIbl U UX HAXOXJICHUE B
IpUPOE.

OO6mast xapakrepuctuka d1eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEepPHbIE CTEIIEHU OKUCIEHUS.

Crpoenre W (pu3HUECKHE CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEpBI.
AnnorponHble MoOIM(UKALMKA KHCIOpOAAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpbI
(B3aumojeiicTBUe *c HemeTauiaMu® — BOJAOPOAOM M KHUCJIOPOJOM, METaJUIaMH,
*KOHLIGHTPUPOBAHHBIMU A30THOW U cepHOMl Kucimoramu).* CepoBOAOPOJ: CTPOECHHE,
du3nueckrue U XMMHUYECKUE CBOMCTBA (KHMCIIOTHBIE M BOCCTAHOBHUTEJIbHBIE CBOMCTBA).
Oxkcunbl cepbl Kak MPEeJCTaBUTENN KUCIOTHBIX OKCHAOB. CepHasi KuciaoTa: Gu3ndecKue
U XUMHUYecKkue cBoicTBa (ob0mue u crneuuduueckue). CoiM CEpHOM KHUCTOTHI,
KayeCTBEHHasl peakius Ha cyibdar-uoH. CepHucTas KuciaoTa. *XUMUYECKHE PeaKkIuH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO Croco0a TMOJMy4YeHUs] CEepHOW KHCIOTHL *
Haxoxnenue cepsl u €€ coequHenui B mpupoe. lIpumMenenne cepol U €e COeNMHEHNM B
ObITYy M B HPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arpsA3HEHUE OKPYXAIoLEHd Cpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXKAH, 3arPSI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI
€ro npeaoTBpanieHus. *

OO61ast xapakTepucTHKa 3J1IeMEHTOB VA-Tpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapakTepHbIEe CTETICHU OKHUCIICHUS.

A30T, pacrnpocTpaHeHHe B Mpupoje, (U3HYECKHe M XUMHUYECKHE CBOWCTBA
(B3aUMOJICHCTBME C MeETaUIaMM W HEMETaNIaMHU - KHUCJIOPOJIOM U BOAOPOJIOM).
KpyroBopor azora B mnpupoae. AMMHAK: (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
(okHCIIeHHe, OCHOBHBIE CBOWMCTBAa BOJHOTO pacTBOpa), *MOlydeHHe™ U NpUMEHEHHE.
Conmu aMMoOHHS: coOCTaB, (U3MUYECKME M XHUMHUYECKHE CBOICTBa (pa3jo’KeHue,
B3aMMOJICCTBHE CO MIEIOYaMH), NpUMeHeHue. KadecTBeHHass peakuuss Ha HOHBI
aMMOHUS. A30THas KHUCIIOTa, €€ (U3MYEeCKHMe M XHMHYECKHE CBoiicTBa (oOmme u
cnenupuueckue), *nomydenue.* Hurtparel (pasznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJE aMMOHHUSI B Kauye€CTBE MHUHEPAIBHBIX YJIOOpEHUN.
*XUMHUYECKOe 3arpsi3HEHUE OKpYXKAIoIIeH cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXKIH, 3arpsI3HEHUE BO3/1yXa, TOUBHI U BOJOEMOB).*

®ocdop, *ammorponnsie Moauduxanuu docdopa,* QunUecKrue U XUMHUUIESCKHUE
CBOMCTBa (B3aMMOJCHCTBUE C METALIaMH, HEMETaUIaMH, *KOHLUEHTPUPOBAHHBIMU
a30THOM W cepHol kuciotamu).® Okcupg ¢ocdopa (V), oprodochopHas Kuciora:
¢u3znueckue M XUMHUYECKHME CBOMCTBa, *nomyuyeHue.®* *[loHsTHE O MUHEpaIbHBIX
yaoOpeHusix: HUTpatThl U ¢ocdarel. [loHATHE 0 KOMIUIEKCHBIX yao0peHusx.* OOias
xapakTepucTuka 37aeMeHTOB [VA-rpymnmnbsl. OcoOOeHHOCTH CTPOEHUsI aTOMOB YTriepoja U
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KpeMHHs. BaleHTHOCTh M XapaKTepHbIE CTEMEHM OKHCICHHS aTOMOB yTriepoAa H
KpeMHus. PacnipocTpanenue yriieposia B IpUPOJE, XapaKTePHbIE CTETIEHH OKHCIICHHUS.

VYrnepon, amnorponHsle Moaudukauuu (rpadur, anMas), (U3HYECKHE U
XMMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB (B3aUMOICHCTBUE C METAJUIAMU, HEMETAJIAMH,
*KOHIICHTPUPOBAHHBIMU A30THOW M CEpHOM KucioTamu)*. AncopOuusi. Kpyrosopor
yraepoja B npupoje. OKcuibl yriepoaa, ux (Qpu3nyeckue U XMMHUYECKHE CBOMCTBA,
MOJIy4YeHHE U MPUMEHEHHUe, JEHCTBHE Ha OpraHu3M 4YejoBeKa. *DKOJIOTHYEeCKUe
npo0iemsl, cBs3aHHbIe ¢ okcunoM yriepona(lV); runoresa rio0aibHOTO MOTEIICHUS
KJIMMaTa; MapHUKOBBIN 3(dekt.* YronpHas Kuciaora U €€ coiu, uX (U3UYECKUue U
XUMUYECKHME CBOMCTBa, *monyueHue W mnpuMeHeHue.* KadecTBeHHas peakius Ha
KapOoHaT-noHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUITMHE, POMBIIIJICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

OOmue npexacraBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOECHMSI OPraHUYECKHX
COEIMHEHUH yriaepoja (Ha mpuMepe MeTaHa, STUIICHA, 3TAHOJa, YKCYCHOM KUCIIOThL. *MX
COCTaB M XuMHU4eckoe ctpoeHue. Knaccudukanusa oprannueckux emects.™ [lonarue o
OMOJIOTHYECKH BaXXKHBIX BEIECTBAX: )KHpaX, OIKax, yriaeBoJaX — M UX POJH B )KU3HU
yesioBeka. *MarepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COEAMHEHU. *

Kpemunii, ero ¢usmyeckue M XMMHYECKHE CBOWCTBa (HA TpUMeEpe
B3aMMOJICUCTBHSl C METaUIaMd W HEMeTaulaMH), *MoyiydeHue* U NpUMEHEHHE.
*Coenunenus kpeMHus B nipupoje. O0mue npeacrapienus o6 oxcuae kpemuusi(IV) u
KpeMHHeBoU kuciore. CUnukarel, GU3NUECKHe U XUMUYECKHUE CBOMCTBA, TOJyYEHUE U
OpUMEHEHHUE B ObITY, MPOMBILIUIEHHOCTH (B MEIULIMHCKOM, 3JIEKTPOHHOM, CTPOUTEIBHOM
u 11p.). BaxHeiilme cTpouTenbHblE Marepualibl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacCHOr0 MCIOJIB30BAaHUS CTPOUTEIBHBIX MaTEPHAIOB B
MOBCEIHEBHOM KU3HU. *

XUMHUYECKUN HKCIEPUMEHT: H3yuyeHue oOpa3lloB HEOPraHMYECKUX BEIECTB,
CBOICTB COJITHOW KHCJIOTBI, TIPOBEJCHNE KAaUEeCTBEHHBIX PEAKIM Ha XJIOPHUA-UOHBI U
HaOJIOZIeHUE TMPU3HAKOB HX MPOTEKAHMS; OMbBITHI, OTpaXKarolue QU3NUEeCKue Hu
XUMHUYECKHE CBOWCTBA TajJOT€HOB W MX COEAUHEHUU (BO3MOXHO HMCIOJIb30BaHUE
BUJIEOMATEPHAIOB); O3HAKOMJIEHHWE C oOpa3laMu  XJOpUI0B  (TaJOTeHHUIOB);
O3HAaKOMJIEHHE C 00OpasllaMH cepbl U €€ COEeIMHEHUSMHU (BO3MOYKHO HCIOJb30BAHUE
BUJICOMATEpPHANIOB); HAOIIOJEHHE Ipolecca OOYyIJIMBaHMS caxapa IOJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3YUCHHE XUMHUCCKUX CBOMCTB pa30aBIeHHOMN
CEpPHOM KUCIIOTHI, IPOBEJAECHUE KAUECTBEHHOM peakly Ha CyJIb(aT-uoH U HAOII0AeHUE
npu3HaKa e€ MPOTeKaHUs; O3HAKOMJICHUE ¢ PU3NYECKUMU CBOMCTBaMU a30Ta, pocdopa
U UX COEIMHEHHUI (BO3MO>KHO HCIIOJIb30BaHUE BUEOMATEPUAIIOB), 00pa3liaMu a30THBIX
u hochopHBIX ya0oOpeHUi; MOTyUYeHHEe aMMHUaKa U U3y4eHUEe ero CBOMCTB; MPOBEICHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHMS U (PocdaT-uOH U M3ydeHHE MPU3HAKOB UX
IPOTEKAHUSA, B3aWMOJECUCTBHE KOHUEHTPUPOBAHHOW Aa30THOM KHCIOTBI C MEJIBIO
(BO3MOXHO HCIIOJIb30BAHHE BUAEOMATEPUAJIOB); U3yUEHHE MOJEIEH KPUCTAINTNYECKHUX
pemeéToK anMasa, rpaguTa; O3HAKOMJIEHHE C MPOIECCOM aJaCcOpOIMU PaCTBOPEHHBIX
BEIICCTB AaKTHBUPOBAHHBIM yTIEM M YCTPOWCTBOM MPOTHBOTasza; IMOJy4YEeHHE
YTJIEKUCIIOro Ta3a U U3y4YeHHE €ro CBOMCTB; MPOBEJICHUE KaUYeCTBEHHBIX pEaKIUi Ha
KapOOHaT- ¥ CHWJIMKAT-UOHBI M U3yYEHHE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHUE C
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MPOAYKIMEN CHIIMKATHOW MPOMBIIIJICHHOCTH;, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a]1a4 110
TeMe «BaxHele HeMeTaJUIbl U UX COETUHEHUY.

Mertauibl U KX COCAUHEHUS

OO6mras xapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX
nonoxeHus B [lepuonnueckoin cucreme xumuuyeckux anemeHToB JI. M. Menzaeneesa u
ctpoeHus aromoB. CTpoeHune MeTauioB. Merannuyeckas CBS3b M MeETaJUIMYecKas
KPUCTAJUIMYECKAs] PpEIIETKA. OJIEKTPOXMUMHUYECKUUA P HANPSKEHU METaJlIoB.
dusnyeckne U XUMUYECKHUE CBOMCTBA METAUIOB (B3aMMOJICUCTBUE C KHCIOPOJOM,
BOJIOM, KuciHoTamu). *O01mue cnoco0bl moaydeHus: MmetamioB. [loHsaTue o Koppo3un
METaJIOB, OCHOBHBIE CIOCOOBI 3amUTHl WX OT Koppo3uu. CruiaBel (CTallb, YYTYH,
TIOpATIOMUHUHN, OpOH3a) M MX MPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH . *

[Ilenounsie merTambpl: nonoxeHne B l[lepuoanveckorl cucTeMe XUMHYECKUX
anemeHToB /Jl. 1. MenneneeBa; ctpoenne atomoB. Haxoxxaenue B npupoje. Pusndeckue
U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUIPOKCUJIBI HATPUS
u Kanus. [[puMeHeHune meI0YHbIX METAUIOB U UX COEUHECHUH.

[IlenoyHO3EMENBHBIE METAIUIBI MATHUW U KAJIBIWI: TIOJI0KeHUE B [lepuoanyeckon
cucTeMe XxuMHuueckux 35eMeHToB [l. 1. MenneneeBa; CTpO€HHE UX aTOMOB; HAXOKJICHHE
B npupojge. Pru3nuecKkne U XMMHUYECKHME CBOMCTBAa MarHus W Kajiblusa. Baxueumue
COCAMHEHUS Kalbllusg (OKCHA, THIAPOKCHI, coiir). *JKECTKOCTh BOABI M CIOCOOBI €€
yCTpaHeHus.™

AroMuHU: TI0N0XKEHHE B llepmoanueckol CHUCTEME XMMHYECKUX JJIEMEHTOB
J. 1. Menneneesa; CTpO€HHME aToMa; HaxXOXACHUE B mnpupone. Pusndeckue Hu
XUMUYECKUE CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHMIA U THAPOKCHIA
AJFOMUHMUSL.

Kenezo: mnonoxenue B Ilepmogmyeckoil cHCTEME XUMHYECKHX JJIEMEHTOB
J. . MenzaeneeBa; CTpO€HME aroMa; HaxOXIeHWe B npupoae. Pusnyeckue u
XMMUYECKHE CBOMCTBA jkelie3a (B3aMMOACHCTBUE C METAJlJIaMH, KUCIOTAMU U COJISIMH).
Oxkcupapl, tugpokcuapl u coim skene3a(ll) wu kemeza(Ill): cocraB, cBoiicTBa
*nosry4yeHue.™

XUMHYECKHUI SKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMyi METaJJIOB U CIJIABOB, UX
(bu3HUeCKMMU CBONCTBAMU; HM3yUYEHUE PE3YJIHTATOB KOPPO3UU METAIIOB (BO3MOYKHO
UCIIOJIb30BaHUE BHUJIEOMATEPHAIIOB), 0COOEHHOCTEH B3aMMOICUCTBHS OKCH/IA KA U
HATpUs C BOJOM (BO3MOKHO MCTOJb30BAHUE BUICOMATEPHUAIIOB); UCCIIEIOBAHUE CBOICTB
HKECTKOM BOJBI; Mpollecca TOPEHUs Kejae3a B KUCIopoAe (BO3ZMOXKHO MCIOJb30BAHUE
BUJICOMATEPUAJIOB); IPU3HAKOB MPOTEKaHUSI KAY€CTBEHHBIX PEaKIIUM HA UOHBI (MarHusl,
Kanplus, amoMmuHus, nuHka, xenesa(ll) m xemesa(Ill), memu(Il)); naGmronenue u
ONMCAHUE TPOILECCOB OKPAIIMBAHUSA IUIAMEHUM HOHAMH HATpHUs, Kalausd W KaJbLUs
(BO3MOXKHO HCITOJIb30BAHUE BUICOMATEPHAIIOB); MCCIIEAOBaHNE aM(pOTEPHBIX CBOWCTB
TUJIPOKCHUAA ATFIOMUHUS U TUAPOKCHIA IMHKA; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BakHEeNIIne METAIIIbl U UX COCTUHEHUS.

XUMHS ¥ OKpY’Karolas cpeaa
*HoBble mMaTepuansl U TEXHOJIOIMU. BemiecTtBa m MaTepuaibl B IOBCEJHEBHOU
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KU3HU 4YeJIOBEKa. XHMMHMS M 300pOBbe. be3omacHOE HCIOIB30BAHUE BEIIECTB H
XUMUYECKUX peakuuid B ObiTy. IlepBas mnomompe MHOpu  XUMHUYECKUX OXKOTax
U oTpaBieHusix. OCHOBBI IKOJIOTUYECKON TPAMOTHOCTH. ™

*Xumuyeckoe 3arps3HeHHE OKpyKarollell cpeabl (MpeAesibHasi JOIyCTUMAast
koHueHTpanus BeuiectB — [IJIK). Ponas xumMun B peiieHnn s3K010ru4eckux npoosiem.™

*IIpupoHble MCTOYHUKU YTIEBOAOPOAOB (yroyib, HPUPOIHBIM ra3, He(Th),
OPOAYKTHI UX EpepabOTKHU, UX POJb B ObITY U MPOMBIIUIEHHOCTH. ™

XUMUYECKUI 3KCHEPUMEHT: M3ydeHHE 00pa3lioB MaTepuajoB (CTEKJIO, CILIaBbl
METAaJIJIOB, OJIUMEPHBIE MaTEPHAIIbI). ™

MexnpeaMeTHbIe CBSI3U

Peanmnszanpss MeXnpeaMETHBIX CBSA3€HM IIPM M3YYEHHMM XHMMU B 9 Kiacce
OCYLIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TOHATUM, SABJISIONIMXCS CUCTEMHBIMHU JUIsl OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O LUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE TIOHITHS: HAYYHBINA (paKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaiu3, CHUHTE3, KiaccUUKalus, TMePUOANYHOCTh, HAOIIOIEHUE, HKCIEPUMEHT,
MOJICIMPOBaHUE, MU3MEPEHHUE, MOJEIb, SBJIECHUE, MapHUKOBBIM 3 (EKT, TEXHOJIOTHs,
MaTepHUaJIbl.

®duznka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, WU30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJA, dJIEKTPUUYECKUN 3apsi, NPOBOJAHUKHU, MOJYIPOBOJHUKH,
IURIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHIE BEILlEeCTBa,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpUCTaUIMYECKas pEETKA, CIUIABbl, (PU3HUUYECKUE
BEJIMYMHBI, €AWHUIBI H3MEPEHHs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/BI,
Comnnue.

buonorus: ¢otocunres, AbixaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIC
yA00OpEeHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpagus: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHbIE MOPOABI, MOJIE3HBIC
MICKOIIA€MBbIE, TOIJIMBO, BOJIHBIE PECYPCBI.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEJMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHMA

B uenom pesynbrarel ocBoeHusi oOywaromumuca ¢ 3IIP yueOGHOro mpenmera
«Xumus» AOHKHBI COBMAaTh ¢ pesyibratamu DenepanbHoil paboueld MporpaMmbl
OCHOBHOT0 00111€T0 00pazoBanusi. Hanbosee 3HaUNMbBIMU SIBIISIFOTCS:

JIMHHOCTHBIE PE3VYJIBTATDI:

JIngHOCTHBIE PE3yJIbTaThl OCBOCHUS IIPOrPpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHuUs
JOCTUTAIOTCST B XOJA€ OOYyYEeHHS XMMUU B €AMHCTBE Y4eOHONW M BOCHIHMTATEIHLHOMN
JESITEILHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUUCKUMH COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPAaBCTBEHHBIMH [IEHHOCTSIMU, IPUHSATHIMH B OOIIECTBE MTPaBUIaMU U HOPMaMU
MOBEACHUS U CIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIIHAIIA3AITUT

oOyJarommxcs.
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JInuHOCTHBIE pe3yiabTaThl OTpaXKaroT TOTOBHOCTh o0yJaroImuxcs
PYKOBOJICTBOBATBCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALMI M PacIIMpEHUE
OMbITa JACSITEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuOoTUYECKOr0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY H
HAy4YHOMY HACJIEIMIO, TIOHUMAHUS 3HAYEHUS! XUMUYECKON HaYKH B )KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAJETh JOCTOBEpPHOW HH(OpManuend o MepeaoBbIX
JOCTHKEHUAX U OTKPBITUSAX MUPOBOW M OTEYECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rpa)aaHCKOr0 BOCITUTAHHUSL:

IIPEICTABIICHUS O COLMAIBHBIX HOPMaX M MPABUJIAX MEKINYHOCTHBIX OTHOILICHHIM
B KOJUIEKTHBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOI,
y4eOHO-UCCIIEeI0BATENLCKOM, TBOPUECKON U APYTUX BUAAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOW  JIEATENbHOCTH  MpPH  BBINOJIHEHUH  Y4YEOHBIX,
N03HABATEJIbHBIX 3a/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX
IPOEKTOB, CTPEMJICHHMSI K B3aUMOIIOHMMAHHIO M B3aMMOINOMOUIM B IPOIECCE 3TOMU
y4eOHOH JesTeNbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IMOBEJIEHWE U MOCTYNKH CBOMX
TOBapHILEed C MO3UWLMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI MTOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO TTO3HAHUS:

MHUPOBO33PEHUYECKUX IPEJCTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABIISIIOLIUX OCHOBY
JUIS TIOHMMAaHHUS CYIIHOCTH HAyYHOM KapTHUHBI MHUpA, MPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJbL, B3aUMOCBS3SX YEJIOBEKA C IPUPOJHON Cpesoit, O
POJIM XMMUU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIX MOTHBOB, HAIIPABJIEHHBIX HAa MOJIyYEHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOIUMBIX JIJIs1 OOBSICHEHUS HAOII0JaeMBbIX MTPOLIECCOB U SBJICHUI;

MO3HABaTEIbHOM, MH()OPMAIIMOHHOW W YHUTATENbCKOW KYJIbTYphl, B TOM UHCIIC
HABBIKOB CAMOCTOSTEIBHON pabOThl ¢ y4EOHBIMU TEKCTAMU, CIIPABOYHOM JIUTEPATypPOH,
JOCTYITHBIMU TEXHUYECKUMHU CPEJICTBAMU UH(POPMALITMOHHBIX TEXHOJIOTU;

UHTEpeca K OOYy4YeHMI0 M T[IO3HAHUIO, JH0003HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caMO0Opa30BaHUIO, MPOSKTHON U UCCIIEI0BATEIbCKON IESITEIbHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANpaBICHHOCTH U YPOBHS 00y4Y€HHUS B JaJIbHEUIIEM;

4) popmupoBaHUs KyIbTYPHI 3T0POBBS:

OCO3HAHMS LEHHOCTH XKH3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 3J0POBBIA 00pa3 KU3HU, OCO3HAHUS MMOCIEACTBUI U HEMPUATUS BPEIHBIX
npuBbIUEK (YHMOTpeOJCHHUS aJIKOroJis, HAapKOTHUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOIoIeHNs MpaBWl OE30MACHOCTH MPHU OOpalIeHHH ¢ XMMHUYECKUMHU BEIIECTBAMU B
OBITY M peabHOM KU3HU;

5) TpyZ10BOr0 BOCHHUTAHMUS:

UHTEpeca K MPAKTHUYECKOMY HM3YUYEHHUIO mpodeccuil u TpyJa pa3IndHOro poja,
yBaXEHUE K TPyAYy U pe3yjbTaTaM TPYAOBOW AESATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
OPUMEHEHUS MPEAMETHBIX 3HAHUI MO XMMHH, OCO3HAHHOTO BHIOOpA MHAMBUAYAIBHON
TPAEKTOPUMU TMPOJOKEHHS] O00pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
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CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEIHON
npodeccHoHanbHON NEATeTLHOCTH W Pa3BUTHS HEOOXOIUMBIX yMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHATBHOU CPEJIC;

6) 9KOJIOTHYECKOTO BOCITUTAHHUS:

AKOJIOTMYECKH 11€JI€CO00Pa3HOr0 OTHOIIEHUS K TPUPOJIE KaK UCTOYHUKY KU3HU HA
3emiie, OCHOBE €€ CYyIIECTBOBAHMS, TOHUMAHMS IIEHHOCTU 3J0POBOr0 U 0€30MacHOro
oOpaza >KM3HU, OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (u3znueckomy u
NICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHHS LIEHHOCTH COOJIIOACHHUS MpaBUil 0€30MacHOTO
NOBEACHUS MPpHU pabOTE C BEIIECTBAMH, a TAKKE B CUTYaLIUAX, YTPOKAIOIIUX 37I0POBBIO U
JKU3HU JTIO/EH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, TOJy4aeMmble TpPU HU3YYCHUU XUMUHU, IS
pelLIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJHOU CPEAOM, MOBBILIEHUS YPOBHS
9KOJIOTUYECKOM KYIbTYPbI, 0CO3HAHUS TJI00ATBHOTO XapaKTepa SKOJOTUUECKHUX MPoOIIeM
U IIyTeH UX PEIICHHS TOCPEICTBOM METOA0B XUMUMU;

AKOJIOTUYECKOTO MBIILJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHHUKATUBHOU U COI[MAIIBHON ITPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATDI

MeranpenMeTHble pe3yJbTaThl OCBOEHUsS 00pa30BaTEeNbHON MPOTPAMMBI  TI0
XUMUHU OTPKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU TTO3HABATEILHBIMU JEHCTBUSIMHE, B TOM
qHCIIe:

1) Ga30BbIC TOTMUECKHUE ICHCTBUS:

BBISIBIISITH TIPUYHMHBI U CIICICTBHS MPOCTHIX XUMUYCCKUX SIBJICHUM;

OCYIIECTBJIATh CPAaBHEHHE, KIIACCU(DHUKAIINI0O XUMUIECKUX BEIIECTB IO 3aTaHHBIM
OCHOBAHMSM M KPUTEPHSIM JIJISI YKA3aHHBIX JIOTHYECKUX OTepaIluii;

CTPOUTH JIOTHYECKOE CYXKICHHUE TI0CTIE TIPEIBAPUTEIHLHOTO aHAIM3a, BKIIOYAOIIEe
YCTaHOBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBS3EH

co3/aBaTh, MPUMEHSITH U MPEOOPA30BHIBATH 3HAKU U CUMBOJIbI, MOJIEIH U CXEMBI
JUTSI pelieHusl yueOHBIX U MTO3HABATENbHBIX 33/1a4 C TOMOIIBIO Me/1arora;

MPOTHO3UPOBATh BO3MOXKHOE PpAa3BUTHE XMMHYECKHX TIPOIIECCOB U  HX
MIOCIIC/ICTBUS;

2) 0a30BbIC UCCIIEI0BATEILCKHIE ICHCTBHS:

C TIOMOIIIBIO TI€Iarora MPOBOJANTh XUMUYECKUN OTIBIT, HECTIOKHBIN IKCTIEPUMEHT,
JUTSl YCTaHOBJICHUST OCOOCHHOCTEH 00BbEKTa U3YUCHUS, TPUUIUHHO-CIICACTBEHHBIX CBSI3EH
U 3aBUCUMOCTEN 00BEKTOB MEXAY COOOi;

C TIOMOIIBIO TIEAAarora WM CaMOCTOSTENBHO (GOPMYIHpPOBaTH OOOOIICHUS W
BBIBOJIBI IO pe3yJIbTaTaM IIPOBEICHHOTO HAOIIOCHUS, OIIBITA;

3) paboTa ¢ unbopMaluei:

BBISBJIATh JeUIMUTHl MHQOpPMAILMU, JAHHBIX, HEOOXOIMUMBIX [JISl PEIICHHUS
MOCTABJICHHOM 3a/1a4u;

npeoOpa3oBbIBaTh HHGOPMAITUIO U3 OJHOTO BHJIa B APYTroi (TaOJIUIly B TEKCT U
mp.);

UCKAaTh WX OTOMpaTh MHGOPMAIHMIO WIH JAHHBIE U3 UCTOYHUKOB C yUETOM
PEII0KEHHON y4eOHOM 3a7]a4t U 3aIaHHBIX KPUTEPUEB.
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OByajsieHre YHUBEPCATHLHBIMU YUCOHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BBIBATH YUEOHOE B3aMMOJICHCTBUE B TpyIie (OnpeaensarTh oOIIue e,
pacrpenensTh PoJi, T0roBapuUBaThCS APYT C IPYTOM U T. II.).

C MOMOIIBIO TI€JIarora Wih CaMOCTOSITEIbHO COCTABJISITh YCTHBIE U MUCHMEHHbBIE
TEKCThl C HCIOJb30BAHUEM WILTFOCTPATUBHBIX MAaTEpPUATOB I BBICTYIUICHHS TNEPEN
ayJIUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJHUYECTBO M COBMECTHYIO JCSTEIBHOCTH C
YUYHUTEJIEM U CBEPCTHUKAMU; paboTaTh MHIWBHUAYAJIbHO W B TPYINIE: HAXOAUTH 00IIee
pemieHrue U paspemarb KOH(IUKTHI HAa OCHOBE COTJIACOBAHHS TMO3UIMH M ydeTa
WHTEPECOB; POPMYITHPOBATH, APTYMEHTUPOBATh M OTCTANBATh CBOC MHCHHC;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIMI MPOAYKT, MPUHUMATH U PA3ACIATh
OTBETCTBEHHOCTb M MPOSIBIIATh TOTOBHOCTH K MPEIOCTABICHHUIO OTYETA NEPE TPYIIIOM.

OBnazieHNEe YHUBEPCATLHBIMU YUCOHBIMU PETYJIATUBHBIMA JIEHCTBUSIMHU:

oOHapy>kuBaTh U (OpMyIUpOBaTh Yy4eOHYIO NpOOJIEMy, ONPENeNsATh IIeJb
y4eOHOM IeSITeIHbHOCTH;

BJIAJICTh OCHOBAaMHM CaMOKOHTPOJSI, CAMOOLECHKH, MPUHATUS PEIICHUNW U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOPA B YUEOHOM U MTO3HABATENIbHOMN A TENbHOCTH;

COOTHOCHUTh CBOM JCHCTBHS C IUIAHUPYEMBIMH pE3yJbTaTaMU, OCYIIECTBISATH
KOHTPOJIb CBOEM JIEATEIBHOCTH B IPOLECCE JOCTHXKEHUS PE3yJIbTaTa, OIPEHCIISTh
CIOCOOBI IEUCTBUI B paMKaxX MPEIOKEHHBIX YCIOBUI U TPeOOBaHMIA, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSIOIIECNCS CUTYallue;

JaBaTh aJICKBATHYIO OLIEHKY CUTyallMH U MIPEJJIaraTh IIAH €€ N3MECHEHUS;

MpEeABUNIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPHU PEIICHUU y4YEOHOMU
3a7a4H;

MOHMMATh MPUYUHBI, MO KOTOPHIM HE OBUI JOCTUTHYT TpeOyemblil pe3ysibTaT
NEATeIbHOCTU, ONPEACNISITh TO3WTUBHBIE HM3MEHEHUS W HaIpaBlICHUs, TpeOyIolue
nanabHenIen padoThl;

OCO3HAHHO OTHOCUTBCA K APYrOMY YEJIOBEKY, €0 MHEHHIO.

I[MTPEIMETHBIE PE3YJIBTATDI

B coctaBe npeaMeTHBIX pe3yJbTaTOB 10 OCBOCHUIO 00S3aTE€IBbHOIO COJAEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW PenepanbHON pabouell MporpaMMoOM, BBIAEISAIOT: HAay4YHbIE
3HAHUS, YMEHHS W CIOCOObI JeNCTBUM, cnenuduyeckue ais y4eOHOro mnpeamera
«XuMus», BUABI JEATEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEpIIpETaluHu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX:

MIPEACTABICHUE O 3aKOHOMEPHOCTSX W IIO3HABAEMOCTH SIBIICHUM HPUPOJBI,
NOHMMaHuE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHMUYECKOW HAyKh Kak oOJacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJbTypbl M MPaKTUYECKON
JESITEILHOCTH YEJIOBEKA B YCIIOBUSIX COBPEMEHHOTO 00111€CTBa; TOHUMAaHUE MEeCTa XUMUU
Cpelr JpYruX €CTECTBEHHBIX HAaYK;

BJIQJICHUE OCHOBaMU IMOHSATUIMHOTO AIapaTa i CUMBOJIMYECKOTO SI3bIKA XUMHUH JUISI
cocTaBjieHUs] (GOPMYJl HEOPraHMUYECKUX BEIIECTB, YPABHEHUH XUMHUYECKHX peakiuil (c
OMOpOM Ha aIrOpUTM YYEOHBIX JIEUCTBUM); BJQJCHUE OCHOBAMH XUMHUYECKOU
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HoMeHknaTypbl (IUPAC u TpuBManbHON) M yMEHUE UCIOIb30BaTh €€ ISl PEUICHUS
y4eOHO-TIO3HABATEIBHBIX 337a4 C TIOMOIIBI0 YUHUTENS; YMEHUE HCIIOIh30BaTh MOJEIN
JU1s1 OOBSICHEHUS! CTPOCHHMS aTOMOB U MOJIEKYJI 10 aITOPUTMY C OIIOPOM Ha ONpe/eICHNUS;

MPEJCTABICHUE O CUCTEME XMMUYECKUX 3HAHUN U YMEHUE C MOMOUIBI0 YUUTEIIS
NPUMEHSTh CUCTEMY XHMHUUYECKUX 3HAHUU JIsl YCTAaHOBJICHUS B3aUMOCBSI3EH MEXIy
W3YUYECHHBIM MaTe€pUaioM U TpPHU TOJIYUYCHHH HOBBIX 3HAHMH, a TakXe B Mpolecce
BBITIOJTHEHUS Y4YeOHBIX 3aJaHuii W Tpu paboTe ¢ HCTOYHUKAMU XUMHUYECKOU
uH(pOopMaIK, KOTOpasi BKJIIOYAET:

BAKHEHUIINE XMMHYECKHWE TNOHATHSA: XUMHUYECKUU DJIJIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, IPOCTOE U CJOKHOE BEIIECTBO, OJAHOPOAHAS W HEOJHOPOAHAs CMEChH,
OTHOCHUTEJIbHbIE aTOMHAs W MOJIEKYJIIpHAs MAacChl, KOJIWMYECTBO BEILECTBA, MOJIb,
MOJISIpHAas Macca, MOJISIpHBIA 00BbEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJb (CpeaHsis),
XUMUYECKasi pEeaKlHUs, pPEeaKlUUH COCAUHEHUS, PEaKIUU pa3JIoKEHUs, PpPEaKIUH
3aMEIIeHHsI, peaKIuu 00MeHa, TeIoBOH d(h(EeKT peakiuu, dK30- U IHAOTCPMUUICCKUC
peakiuu, pacTBOp, MaccoBasi 10 XMMUUYECKOTO AJIEMEHTa B COCIMHEHUHU, MaccoBas
JI0JIsI ¥ IPOLICHTHAsI KOHIIEHTPAIMs BEIIECTBA B PACTBOPE, AJIPO aTOMa, DJICKTPUUCCKUI
CJIOM atoma, aToMHasi OpOUTallb, PagUuyC aToMa, BaJE€HTHOCTb, CTENECHb OKUCIICHUS,
XUMUYECKasi CBS3b, DJIEKTPOOTPHUIIATEIBHOCTD, MOJIAPHAsE U HEMOJsSpHAs KOBaJEHTHas
CBS3b, MOHHAsl CBs3b, METAJUIMUECKas CBS3b, KPUCTAUIMYECKAsl pelieTka (aroMHas,
VMOHHAsA, METaJUIMYecKas, MOJIEKYJISIpHas), MOH, KATHOH, aHUOH, JJIEKTPOJMT U HE
ANEKTPOJUT, AJIEKTPOJUTHYECKAsT JIUCCOIMAIMsA, pEaKIHu HOHHOro OOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE  PEAaKIUU, OKUCIUTEIb U  BOCCTAHOBHTEIIb,
OKHCJICHUE W BOCCTAHOBJICHUE, JJICKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIHMH, CKOPOCTh XMMHUYECKOW pEeaKIUu, KaTaliu3aTtop, MpeaesibHO
nomyctumas konuentpauus (ITAK), koppo3us MeTanios, CIIJIaBbl;

OCHOBOTIOJIAraloIINe 3aKOHbI XUMUHU: 3aKOH COXpaHeHusl Macchl, [leprnonnueckuit
3akoH J[. 1. MeHeneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOrazipo;

TEOPUU XUMHUU: aTOMHO-MOJIEKYJISIpHAs TEOPHSs, TEOpUsl DIECKTPOJUTUUYECKOU
JUCCOIMAIINM, a TaKXKe MPEJICTABICHUS O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHCIIE
AKCIIEPUMEHTAIIBHBIX U TEOPETHUUECKUX METOAAaX HCCIIEIOBAHUS BEIIECTB U U3YUYECHUS
XUMHUYECKUX PEAKLIN;

MPEACTABICHUE O MIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX AJIEMEHTOB
(pamuyc aroma, SJIEKTPOOTPUIATEIBHOCTh), MPOCTHIX W CIOXKHBIX BEIIECTB OT
MOJIOKEHHST 3JeMeHTOB B Ilepuoamueckoil cucteMe (B MajibIX MEPHOJIaX U TJIABHBIX
MOJTPYIINAxX) U AJNEKTPOHHOTO CTPOCHHS aTOMa; yMEHHE OOBSCHATH CBS3h MOJIOKCHUS
snemeHta B llepuonnueckoil cUCTEME C YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS
aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsj fAlpa, oOIee YMCIO DJIEKTPOHOB),
pacrpee’eHueM 3JIEKTPOHOB IO YHEPreTUYECKHM YPOBHSIM aTOMOB IEPBBIX TPEX
NIEPUOJIOB, KAIHS M KaJIbIHS; KIACCU(DUIIMPOBATH XUMHUYECKUE DJIEMEHTHI C OMOPOi Ha
onpeneneHus GU3NIECKOro CMbICA ITU(GPOBBIX JAHHBIX IEPHOTUICCKOMN TaOIHUIIHI;

yMEHHUE KIacCU(PHUITIPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA U
XUMUYECKUE PEaKIUU C OMOpPOMl Ha CXEMbI; OINPENENsATh BaJEHTHOCTb M CTEICHb
OKHCJICHUS] XUMUUYECKUX AJIEMEHTOB, BUJ] XUMHUUYECKON CBSI3M U TUI KPUCTAIITUYECKOU

19



CTPYKTYPBbI B COEIMHEHUSIX, 3apsi]l MOHA, XapaKTep CPe/bl B BOJHBIX PACTBOPaX BEIIECTB
(KUCIOT, OCHOBAHUH ), OKUCITUTEINb K BOCCTAHOBUTEI TI0 AJITOPUTMY YUE€OHBIX JICHCTBHIA,
yMEHHE XapaKTepHu30BaThb C OMOPOM Ha cxeMy (U3NYECKHE W XUMHUYECKHE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPOJ, rpaduT, anmas, KpEMHHUM, a30T,
dbocdop, cepa, X0op, HATpUH, KaTul, MarHui, KaJablIUiA, ATIOMUHUH, )KEJI€30) U CIOKHBIX
BELIECTB, B TOM YHCIE WX BOJHBIX pacTBOPOB (BOAA, aMMHAaK, XJIOPOBOIOPO/,
CEPOBOJIOPO, OKCHIBI U TUAPOKCHIbI MeTaiioB I - ITA rpynn, amomunus, meau (I1),
nuHka, xenesza (11 u I11), okcuawr yriepoaa (II u 1V), kpemnus (IV), azora u dpocdopa
(III u V), cepwt (IV u VI), cepuucras, cepHas, a3orucras, a3zoTHas, (GocdopHas,
yToJbHasl, KpEMHHUEBAsI KUCIOTA U UX COJIM); OMMCHIBATH C OMOPOM HA IJIaH U KITIOUYEBbHIE
CJIOBa; YMEHUE MPOTHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH
OT UX COCTaBa M CTPOEHHUS MOCJE MPEABAPUTEIHHOTO aHajlv3a IO0J] PyKOBOJCTBOM
nejgarora, MNPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HUX CBOWMCTB, BO3MO>KHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPAILCHUN B PA3IUYHBIX YCIIOBHSX, BIUSHHUE BEIIECTB U
XUMUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLLYIO IPUPOIHYIO CPENy;

YMEHHE COCTaBJISATh MO 00pasily, CXeMe, aJIropuTMy YueOHbIX JACHCTBUIA
MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUS peaKIiuil (B TOM YHCII€ peaKIuii HOHHOTO 0OMEHa
U OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHi), WIIIOCTPUPYIOMINX XUMHYECKUE
CBOWCTBA WM3YYCHHBIX KJIAcCOB/rpynn HEOPraHMYCCKMX  BEIIECTB, a TaKXkKe
MOJITBEPKIAIONTUX TEHETUYECKYIO B3aUMOCBS3h MEXKITYy HUMU;

YMEHHE BBIYUCIATh OTHOCHUTENIBHYI0 MOJIEKYJSIPHYI0O U MOJISIPHYKO MAaccChl
BELIECTB, MACCOBYIO JOJI0 XHMHUYECKOIO 3JIEMEHTAa B COCAMHEHUH, MAaCCOBYIO JIOJIO
BEIIECTBA B PacTBOpE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM Ia3oB C OMOPOM Ha
oO1re GopMyJibl; yMEHHE MPOBOAUTEH PACUETHI 10 YPABHEHUSIM XUMUUYECKUX PEAKIIUNA U
HAXOJUTh KOJMYECTBO BEUIECTBA, 00BEM M MACCy PEAreéHTOB WJIU MPOJYKTOB PEAKIIMH C
OTIOPOM Ha 00pa3ell, aANrOPUTM YUEOHBIX TCHUCTBUIA;

BJIaJICHUE OCHOBHBIMHM METOJIaMH HAYy4YHOTO MO3HAaHMS (HaOt0IeHHEe, U3MEPEHHE,
AKCIEPUMEHT, MOJICTUPOBAHUE) MPU H3YYECHUU BEIIECTB MU XUMHUYECKHX SIBJICHUN C
OMOpOM Ha aIrOpUTM YYEOHBIX NEWUCTBHM; yMeHHe chopmylHpoBaTh MNpoOIeMy u
NPEAJIOKUTD IIyTH €€ PEIIEHHUs C TOMOIIBIO NIEAarora; 3Hanue OCHOB 0€30MacHON pabOThI
C XMMHUYECKUMH BEIIECTBAMHU, XUMUUYECKOU TTOCY 101 U J1a00paTOPHBIM 000pYA0BaHUEM;

HaJIM4YME MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIIETYIONIUX
XUMUYECKUX JKCIIEPUMEHTOB I0J] PYKOBOJCTBOM YUYHUTENsl C OOCYXKIEHUEM IIJlaHa
pabOThI WJIM COCTaBJICHUEM TaOJIUIIBL:

W3Yy4YEHUE U ONMUCAaHNE (PU3NIECKUX CBONCTB BEIIECTB;

O3HAKOMJICHUE C PU3MUECKUMH ¥ XUMHUUECKUMHU SIBJICHUSIMU;

OMBITHI, WJUTFOCTPUPYIOLIUE TPU3HAKH MPOTEKAHUS XUMHUYECKUX PEAKIIUl;

U3y4YEeHHE CIIOCOOOB pa3ziesieHus: CMeceil;

MOJIy4YE€HHE KUCIIOPOJIa U U3YUEHUE €T0 CBOMCTB;

MOJIyYEHUE BOJIOPOJA U U3YUEHHUE €r0 CBOMCTB;

MOJIyYEHHUE YIJIEKUCIIOTO ra3a U U3y4YeHUe ero CBOMCTB;

MOJIyYEHUE aMMHUAKA U U3YUYEHUE €ro CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIIEHHOM MacCOBOM JOJIEM PaCTBOPEHHOIO
BELIECTBA;
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UCCJIEIOBAHUE M OIMCAaHUE CBOWCTB HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

NPUMEHEHUE HWHIAUKATOPOB (JaKMyca, METWIOpaHXka M (eHoydranenHa) s
ONpeJeIeHHs XapaKTepa Cpelibl B paCTBOPAX KUCJIOT U LIEI0YEH;

U3y4YEHUE B3aUMOJIECUCTBHS KHUCIOT € METaUlaMH, OKCHIAaMH METaJIJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHUE OJTHOTO METaJula APYyTUM U3 pacTBOpa COJH;

uccie0BaHle aM(OTEPHBIX CBOMCTB T’UAPOKCUAOB ATFOMUHUS U LIMHKA;

pElICHHE  DKCIIEPUMEHTAJbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHWYECKUX COCIMHEHUI»;

pEelIeHHE  3KCHEPUMEHTAIBHBIX 33aJa4 10 TeMe  «OJIEKTPOJIUTUYECKAs
JUCCOLIMALIUSY;

pELICHHE 3KCIEPUMEHTAIbHBIX 3a/ad Mo TeMe «BaxHeilne HeMeTauIbl U MX
COEIMHEHHUS;

pElIeHHE SKCIEPUMEHTANIbHBIX 3alad no Teme «BaxHeilline meTamibl U UX
COCIMHEHHUS;

XUMHUYECKUE IKCIEPUMEHTHI, WILTIOCTPUPYIOIINE TPU3HAKU TPOTEKAHUS PEaKIIMiA
MOHHOTO OOMEHa;

KaueCTBEHHbIE PEaKIMM Ha MPUCYTCTBYIOIIME B BOJHBIX PacTBOPAX HOHBI:
xjopua-, Opomua-, uoauA-, cyiabdar-, Qocdar-, kapOoHAT-, CHUIMKAT-AHUOHBI,
THJPOKCH/I-UOHBI, KATHOHbI aMMOHHMS, MarHus, Kajblus, aTlOMUHU, xene3a (2+) u
xene3a (3+), menu (2+), HUHKa;

yMEHHE TMPEACTaBIATh pe3yJbTaThl JSKCIEpUMEHTa B (GopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPaUKOB U TAOIHI] U BBISBIISATH SMIIUPUIECKHIE 3aKOHOMEPHOCTH;

BJIaJICHUE MPaBUJIaMU O€30MaCHOr0 OOpaIlleHHs ¢ BEUIECTBAMU, UCIIOJIb3YEMBbIMU
B NIOBCEHEBHOM JKU3HU, a TAKXKE MMPaBUIIaMU TOBEACHUS B 1IEJISIX COEPEKEHUS 310POBbS
U OKpY’Kalollled MPUPOJHOM Cpelibl; MOHMMaHUEe Bpeaa (OMacHOCTH) BO3JECUCTBHUS Ha
KUBBIE OPTraHU3MBbl OIpPEAENICHHBIX BEIIECTB, a TAKXE CIOCOOOB YMEHBIIECHUS U
IOPEJOTBPALICHUST UX BPEJHOTO BO3ACHCTBUS; NMOHMMAaHUE 3HAUYEHUS JKUPOB, OENKOB,
YTJIEBOJIOB JIJIsl OPraHKU3Ma YeJI0BEKa,

BJAQ/ICHHE OCHOBAMHM XHUMHUYECKOW TIpaMOTHOCTH, BKJIIOYAIOLIEH yMEHHE
IPAaBWIBHO MCIOJB30BaTh HW3YUYEHHBbIE BEIIECTBA M Marepuayibl (B TOM YHCIIE,
MUHEpaJbHble YAOOpEHUs, METAUIbl M CIUIABbI, MPOAYKTHI NEpepabOTKU MPHUPOIHBIX
UCTOYHHUKOB YTJIEBOJOPOAOB (YIJIis, MPUPOAHOrO ra3a, HepTH) B OBITY, CEIHCKOM
XO35MCTBE, Ha MPOU3BOJCTBE; YyMEHUE MPUBOJUTH MPUMEPHl  MPABUIBHOIO
MCII0JIb30BaHUS U3YUYEHHBIX BELIECTB U MAaTEPUAIIOB;

YMEHHE YCTaHABIMBATh CBA3M MEXKJIY peaibHO HAOII0JaeMbIMU XUMUYECKUMHU
ABJICHUSIMU M TPOIECCAMU, MPOUCXOASIIIMMU B MAKpO- U MHUKPOMHUpPE, OOBACHATH
OPUYUHBI MHOTO00pasusl BELIECTB; YMEHHWE HMHTETPUPOBATH XMMHUYECKHE 3HAHUSA CO
3HAHUSIMU APYTUX y4EOHBIX MPEAMETOB C IOMOIIBIO NIEJArora;

npejcTaBieHne o cdepax MpodeccHoHaNbHONM AEATEeIbHOCTH, CBS3aHHBIX C
XUMUEN U COBPEMEHHBIMU TEXHOJIOTUSIMUA, OCHOBAHHBIMU Ha JIOCTUKEHUSAX XUMHUYECKOU
HAyKU; HAJU4KME ONbITa pabOThI C PAa3IMYHBIMU UCTOYHUKAMHU UH(POPMALMH 110 XUMHUHU
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(Hay4HO-TIONYJISIpHAsT JIUTEpaTypa, CIOBapH, CIPABOYHUKHU, HWHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHHE OOBEKTHUBHO OIICHUBATh HH(POPMAIIUIO O BEIIECTBAX, UX
MPEBPALICHUSX U NPAKTUYECKOM TPUMEHEHHH.

TpeOoBaHus K MpeAMETHBIM pe3yibTaTaM OCBOEHHUA Y4E€OHOro mpeaMeTa
«XuMus», pacrpeiesIieHHbIE M0 rojlaM 00y4YeHus

Pesynbrartel mo rogam GOpMYJIUPYIOTCS MO TPUHIUIY J00aBJIEHHUS HOBBIX
pe3yJbTaTOB OT roJa K IoAy, YK€ Ha3BaHHBIE B IPEABIAYLIMX TOAaX MO3UIUHU, KaK
IIPABUJIO, IOCIOBHO HE MOBTOPSIOTCSA, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPEIHOTO Toja
[0 YMOJIYAHUIO BKIIFOYAIOT PE3YJIbTAThl MPEABIIYIIUX JIET).

8 KITACC

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHUX TMIOHATHUM: aToMm, MOJIEKya,
XUMUYECKUN AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJHOPOJHAsI), BaJICHTHOCTb, OTHOCHUTEJbHAsi aTOMHas W MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MacCcoBasi J0JIsi XUMUYECKOTO AJIEMEHTa
B COCIAWHEHUU, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHME, COJIb,
*3]IEKTPOOTPHUIIATEIILHOCTH ™, CTETIEHb OKHCJICHUS], XUMHUYECKasi  peakius,
KiaccuuKaIus peakuil: peakiud COSAMHEHUS, PEaKIUU Pas3NIoKEeHHs, PEaKIuu
3aMEIIeHUsI, PEaKIui 00OMEeHa, 9K30- U DHJIOTEPMHUUECKUE PEaKIUM; *TeTuIoBOM d(PdeKT
peakuu’™; Aapo aroma, dJIEKTPOHHBIA CJIOW aToMa, aTOMHAasi OpOUTalb, pailnyC aToMa,
XUMUYECKasi CBS3b, MOJISIPHAS U HEMOJSpHAs KOBAJICHTHAsl CBSA3b, MOHHAsI CBSA3b, MOH,
KaTHUOH, aHWOH, PacTBOpP, MaccoBas JOJisl BellecTBa (MPOLICHTHAs KOHIIEHTpAaIus) B
pacTBoOpE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX TMOHATUNA (cM. M. 1) u
MPUMEHSITh 3TH TOHSATHUS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAIICHUH;

WCIIOJIb30BaTh XUMUYECKYH) CHMBOJIUKY JUJIS COCTaBJICHUS (OPMYJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHUH XMMUYECKUX PEaKIUi, SJIEKTPOHHOTO OaaHca;

OTIPENICNIATh BaJIEHTHOCTh aTOMOB 2JICMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCIICHb
OKHCJICHUSI 3JIEMEHTOB B OWHAPHBIX COCIMHEHHSIX C OMOPOM Ha OINpeAeNieHUs, B TOM
YHUCJIE CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
COemUHEeHU 1o (opMmyJsiaM; BHUJ XUMHUYECKON CBs3U (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

UMETh TPEACTABICHUE O CUCTEME XHMHUYECKHX 3HAHUM, YMETh C IOMOIIbIO
YUUTENS TMPUMEHITh CUCTEMY XUMUYECKUX 3HAHWH, Il YCTAHOBJICHUSI B3aUMOCBSI3U
MEXK/Ty U3YYEHHBIM MaTepHUaJOM U IIPU MOJIyYEHUU HOBBIX 3HAHUMN, a TaKXKe MPU padoTe
C HUCTOYHUKAMU Xumudeckod wuHbpopmanmu. OpHEHTUPOBATHCS B TMOHIATHUSAX U
OTIepUpPOBaTh UMU Ha OA30BOM YPOBHE, IPUMEHSTh IIPHU BHITIOJTHEHNN YUEOHBIX 3aJaHUN
U pelIeHUH PacCUYeTHBIX 3aJad C OMOPOM Ha aJIrOPUTM YUeOHBIX JEHCTBUIN H3yYCHHBIC
3aKOHBI ¥ TEOPUU: 3aKOH COXpaHeHUs1 Macchl, [lepuonnueckuii 3axoHn /.M. Menaeneena,
*3aKOH TMOCTOSIHCTBA COCTaBa™, 3aKOH ABOrajapo; aTOMHO-MOJICKYJSIpHas TEOpHs.
CooTtHOCUTh 0003HauYEHUs, KOTOpbie MMeloTcs B Tadnuie «lleprognyeckas cucrema
xuMmudeckux anemeHtoB /. M. MenaeneeBay € YHCIOBBIMH XapAaKTEPUCTUKAMHU
CTPOCHHUSI aTOMOB XHMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsl sapa, oOIlee YUCIO
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AJIEKTPOHOB U PaCIpPEEICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XMMUYECKUE DJIEMEHThl; HEOPraHWYECKHE BEIIECTBA;
XUMHUYECKUE peakiuu (M0 YUCIY M COCTaBY Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO
TEII0BOMY 3(PhEeKTy, 10 U3MEHEHHUIO CTEIECHU OKHCICHUS XUMHUYECKHX JJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBAa BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKJas ONUCAHHE MPUMEPAMHU MOJIEKYJIAPHBIX YPaBHEHUUN
COOTBETCTBYIOLIMX XUMUUYECKUX PEAKLIMHI C ONIOPOU HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX IOCIIE
IPEIBAPUTEITHLHOTO 00CYKICHHUS C TIEIaroroMm;

BBIYUCIISITh OTHOCUTEIIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XHUMHUYECKOTO 3J€MEHTa MO0 (GOpMysie COECAUHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHUIO XMUMHUYECKOW DPEAKIMHU C
OIIOPOU Ha aJrOPUTM;

MIPUMEHSTh OCHOBHBIC OIEpPAIIMU MBICIUTEIbHON MEITEIHbHOCTH — aHaIU3 U
CUHTE3, CpaBHEHHE, O0000IleHre, CcHUCTeMaTh3alus, KiIacCU(pUKALKs, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JUISI M3y4YEHUS CBOWCTB BEIIECTB U XMUMHUYECKHX
peakimii; eCTeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HaOI0IeHNe, W3MEPEHHE,
MOJEJIUPOBAHUE, SKCIEPUMEHT *(peasibHbIii M MBICIEHHBIN)* M0J PYKOBOJCTBOM
nearora;

cleloBaTh MpaBUJaM IOJIb30BAHUS XUMHYECKOM TOCYJIOW M J1abopaTOPHBIM
000pyIOBaHMEM, a TaKXe IMpaBWaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKIMSMU MO BBIMOJHEHUIO JTJA0OPATOPHBIX XUMUYECKHUX OIMBITOB MO MOTYYCHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJA), IMPUTOTOBICHUIO
PaCTBOPOB C OIPEAECIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO BEUIECTBA; IIJIAHUPOBATD U
MPOBOJIUTh XUMUUYECKUE SKCIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TOMOIIbIO HHIUKATOPOB (JakMyc, (eHoN(TanenH, METUIOpaHkK U Ap.),
MOJITBEPKIAIONIUX KAYECTBEHHBIN COCTaB HEOPraHUYECKUX BEHIECTB (KaueCTBEHHbIE
pEeaKuu Ha UOHBI) MO/l PyKOBOJCTBOM II€1arora.

9 KJTIACC

pPacKpbhIBaTh CMBICT OCHOBHBIX XHMHYECKUX MOHSATHH: XUMHYCCKUU DJIEMEHT,
aToOM, MOJIEKyJla, WOH, KAaTHOH, aHHWOH, TMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTh, CTENEHb OKHUCICHMS, XMMUYECKasl peakius,
XUMHYECKasi CBSA3b, *TETuIOBOM A((PEeKT peakiuu, MOJIb™, MOJIAPHBIA 00BEM, pacTBOD;
ANIEKTPOIUTHI, HEIJEKTPOJIUTHI, IIEKTPOIUTHUECKAS TUCCOIMAIINS, PEAKIIMA HOHHOTO
oOMeHa, KaTalu3aTop, *XMMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE
peakIu™, OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCIUTEIh, BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAHOBJICHUE, aJUIOTpOINus, amM(pOTEPHOCTh, XUMHUYECKas CBS3b
(KkOBaJIeHTHAsl, WOHHAsl, METAJUIMYECKas), KpHUCTaJUIMUecKas pemeTka, *Koppo3us
METAJJIOB, CIIABBI; CKOPOCTh XHMHYECKOW PpEaKIUu™*, TpeneabHO JOIyCTUMAas
koHuenTparnus (ITJ1K) BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX IMOHATHNA (CM. 1. 1) m
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MPUMEHSITh 3TH OHSTHUSA MPU ONMMCAHUU BEIIECTB U X MPEBPAILICHUH;

UCIIOJB30BaTh 3HAKM M CUMBOJIBI ISl (UKCAllUU PE3yJIbTATOB HAOIIOJICHUM,
coctaBiieHus] (GOpMyJl BEHIECTB U YPABHEHUN XMMHMUECKUX DPEaKIIMil, 3alucH JaHHBIX
ycioBuii 3a1a4. Mcnons3oBarh 0003HaueHus1, uMeroniecs B [lepuoauueckoil cucreme u
Ta0IUIEe PACTBOPUMOCTH KUCIIOT, OCHOBAaHUMN U COJICH B BOJIE JIJIs1 BHITIOJTHEHUS 38/ IaHUH.

ONPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHYECKHUX DIIEMEHTOB B
COEAMHEHUAX PAa3JIMYHOIO COCTaBa; MPUHAIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIaCCY COEIMHEHUH C ONIOPOI Ha ONPEAEIEHUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIE; BUIBI
XUMHUYECKON CBSI3M (KOBAJEHTHAs, HWOHHAsg, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCIMHEHUSIX; 3apsAJl MOHA MO XUMUYECKOW QopMyre; XapakTep cpeibl B BOJIHBIX
pacTBOpax KHCJIOT M IIEJOYEH, *TUN KPUCTAUIMYECKON PEMETKH KOHKPETHOTO
BEIIECTBA™;

packpeiBath  cmbicn  [lepmoamueckoro 3akona .M. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHHMMAHME: *OMHUChIBaTh WU XapaKTEpU30BaTh™ TAOIMUYHYIO
dbopmy Ilepuoguyeckoid CUCTEMbl XMUMHUYECKMX DJJIEMEHTOB: pa3jiudaTh TOHSITHUS
«rnaBHas noarpynmna (A-rpynma)y u «mnobounas noarpynmna (b-rpymma)», manbie u
OOJIbIIINE TIEPUOIBI; *COOTHOCUTL™ 0003HAUCHMUSI, KOTOPhIE UMEIOTCS B MEPHUOIUYECKOM
TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB
(cocTaB u 3apsn a1pa, o0IIee YUCIO0 IEKTPOHOB U PACTIPECIICHUE UX TI0 DJIEKTPOHHBIM
COsAM); *OOBSICHATH* 0O0IMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB XUMHUYECKHUX
AJIEMEHTOB M UX COCIMHEHUN B Mpe/esiax MaJlbIX MEPUOJOB M TIJIABHBIX MOJTPYII C
Y4ETOM CTPOCHHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKHE OJEMEHTHI, HEOPraHMYECKUE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy YUYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO
TeroBoMYy 3G (PeKTy, M0 U3MEHEHUIO CTETIEHEW OKHCICHUS XMMUYECKUX JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CCIU(PUUECKHE XUMHUUYECKHUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkAAsl OMHCAHWE MPUMEpPAMH MOJIEKYJIIPHBIX H
MOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMHUECKHUX PEAKIIMI C OTMIOPOI HA CXEMBI;

COCTaBJISITb YPAaBHEHUS JJIEKTPOJIUTHYECKON TUCCOLMALMU KHUCIOT, WIEIOYEN U
COJICH; TIOJIHBIE M COKpAIEHHBIE YPaBHEHUS PEaKIMi MOHHOTO OOMEHA; ypaBHEHUS
peakuii, MOTBEPKIAIOIINX CYyIIECTBOBAHNE FEHETUUECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiui
NOCPEJCTBOM COCTABIICHHSI 3JIEKTPOHHOTO OajaHca 3THX peakLuid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;
BO3MOKHOCTH TIPOTEKAaHUS XHMHUYECKHX TMPEBPAIICHUN TOCHE MPEeABAPUTEIHLHOTO
00CYKJIEHHS C TIEAarorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (OopMyJie COEAMHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUEThl MO YPABHEHHIO XMUMHUYECKOW PEaKIMH C
OIIOPOU Ha aJrOPUTM;

cle/oBaTh MpaBWJaM TI0JIb30BAHUS XUMHYECKOM TOCYJIOW M J1abOpaTOPHBIM
o00OpyIOBaHMEM, a TaKXe MpaBWiiaM OOpallleHHs] C BEIIeCTBAMH B COOTBETCTBUM C
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UHCTPYKIHUSMU IO BBIIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYCHUIO U
coOMpaHuIo ra3000pa3HbIX BEMIECTB (AMMHUAKA U YTIEKHUCIIOTO Ia3a);

NPOBOJNTH PEAKIMH, MOATBEPKAAIONINE KAYECTBEHHBI COCTaB Pa3IUYHbBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUA- OpOMUA-, HOAMA-, KapOOoHart-,
docdat-, cunmkar-, cynabhar-, THIAPOKCHI-MOHBI, KATHOHBI AMMOHUS U MOHBI U3YYCHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

OPUMEHSATh OCHOBHBIE ONEpaIli MBICIUTENFHONW IESITeIbHOCTH — aHalu3 W
CUHTE3, CPaBHEHHE, 000011IEHIE, CHCTEMATHU3ALIMIO, BBISIBJICHUE IPUUMHHO-CIIECTBEHHBIX
CBsI3eM — JUIsl U3yYEHUS CBOMCTB BEIIECTB M XUMUYECKUX pEaKIiil; eCTECTBEHHO-HAYYHbIE
METO/IbI MO3HAHUS — HAOJI0ICHHUE, U3MEPEHHE, MOJIETTMPOBAHNE, IKCIIEPUMEHT (peabHbIN
Y MBICJICHHBIN).
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TEMATUYECKOE IINTAHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE M KOJIMYECTBO YACOB, OTBOAMMBIX Ha OCBOEHHUE KaXK/10i TeMbI yUEOHOro npeamera « XUMHUsD)
®denepaabHON aTanTUPOBAHHONW OCHOBHOW 00pa30BaTEbHONW MPOrpaMMbl OCHOBHOTO 001Iero oOpa3oBaHUs OOydYarOIIUXCS C
3aJIeP’KKOM TICUXWYECKOTO Pa3BUTHSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOMIMM pasaenom dexepanbHON pabodeld mporpamMmbl
y4eOHOro mpeaMeTa « X MMHs» OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopa3zoBanus. [Ipu stom Opranuzarus
BIIpaBE caMa BHOCUTb M3MEHEHHUs B COJEp)KaHHE U pachpelneieHue ydyeOHOro Marepuajia Mo rojaM oOydeHHs, B
[OCJIEIOBATEIbHOCTh U3YYEHHS] TEM M KOJIMYECTBO YACOB HA OCBOEHHUE KaXKJOW TEMbl, ONpPEAENIEHUE OpPraHU3aluOHHBIX (HOpM
oOyuenus U T.I. OOOCHOBAHHOCTH JIaHHBIX M3MEHEHUH ompesenseTcss BbIOpaHHBIM oOpa3zoBaTelibHOW opraHuzanueit YMK,
UHIUBUIYAJTbHBIMU TICUXO(QU3UYECKUMU OCOOCHHOCTAMH KOHKpETHBIX oOydaroniuxcs c¢ 3IIP, cTeneHbl0 OCBOEHHOCTH HMU
y4eOHBIX TeM, pEKOMEHAAIMIMU [0 0TOOPY W aJlanTaliy y4eOHOro MaTrepuaia o XMMUH, NMpeACcTaBiIeHHbIMU B [1osicHUTENbHON
3aIUCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO IUIAHUPOBaHUS 11l oOydaromnuiicss ¢ 3[1P: mepBoiii mpeamonaraet
OCBOEHHE MPOrpaMMbl B HHKJIFO3UBHOM KJIaCcCE€; BTOPOM — B OTAEJIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpEMS

8 KUIACC

(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

anMeprle TéMbl, OcHOBHOE cogeprXaHue OCHOBHbIe BUAbl AeATe/IbHOCTU
pacKpbiBaloLme faHHbIN pasgen obyuatowmxca

nporpammbl,
M KO/IMYECTBO 4Yacos,
OTBOAMMOE Ha UX U3yueHue

Pazzen 1.IlepBonHavyaibHble XuMuueckue mousitusi(20 1)
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Tema 1. XumMua — BakHas
006J1aCTh €CTeCTBO3HAHUSA U
NPaKTU4eCKOH JesTeJIbHOCTH
YyeJIoBeKa

(54)

[IpeameT xuMuK.* Posib XUMUM B >KM3HU YesloBeKa. XUMHUs B
CUCTeMe HayK. MeTo/ibl TO3HAHUS B XUMUU.*

Tesna u BemecTBa. Pu3ndyecKue CBOMUCTBA BELECTB. ArperaTHoe
cocTostHME BellecTB. YucThle BelecTBa U cMecH. Crocobbl
paszeneHus cMeceil. Pusnyeckue U XUMHUYeECKHUE SIBJIEHUS.
[IpU3HaKu U yCJI0BUSL NPOTEKAHUS XUMUYECKUX peaKLIUi.
3HAKOMCTBO C TpaBUJIaMU 6€30NaCHOCTU U MPpUEMaMH paboThl B
XUMUYecKol JJabopaTopuu.

JleMoHCTpanuu

1. JlabopaTopHOe 060pyAOBaHHUE.

2. PaznuyHble BU/bl XUMUYECKOW OCY/bI.

3. 06pasubl BellecTB.

4. Cioco6rlI pa3ziesieHus: cMeceld (GUIbTpPOBaHME, BBITAPUBAHHUE,
JUCTUJLIALMSA, XpoMaTorpadusi).

JlaGopaTopHbie U NpaKTHYeCKHe paGoThl

JlabopamopHble onbimbi:

Onucanue GU3NIECKUX CBOMCTB BEILECTB.

Pa3pneneHue cMecu c MOMOLIBI0 MAarHUTA.

IIlpakmuyeckue pabombuil:

Ne 1. JlabopaTopHOe 060py/JOBaHHE U IPUEMBbI PA6OTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XUMHUYECKOH JJaGopaTOPHH.
Ne 2. OumncTKa 3arpAsHeHHON NOBapeHHON conun
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PackpbIBaThb CMbIC/ U3y4YaEMbIX MOHSATHH C IOMOLIbIO TTe/jarora.

PackpbIBaTb poJib XUMUU B IPUPOJE U XKU3HU YeJI0BEKA, €€ CBSA3b C APYTUMHU
HayKaMH.

Passin4aTh YUCTbIE BEIECTBA U CMECH; OLHOPO/IHbIE U HEOJHOPO/HbIE CMECH;

PazsinyaTh Qpu3nUUeCcKre U XMMUYECKHe SIBJIEHHUs C ONOPOH Ha ONpeJiesieHus.

OnpeensTh NPU3HAKU XUMUUYECKUX PEAKIUH U YCI0BUS UX TPOTEKaHUS.

Csiej0BaTh NpaBUJIaM M10J1b30BAHUSI XUMUUYECKOU NOCY 101 U JJabopaTOPHBIM
060py/i0BaHUEM, A TAKXKE IPAaBUJIaM 06pallleHUsI C XUMUYECKHUMHU Bellle-CTBaAMU
B COOTBETCTBUU C MHCTPYKLUSIMH 110 BBIIIOJHEHHUIO NPAKTUYECKUX PAaGOT MO/,
KOHTpOJIEM IleJjarora.

[11aHUPOBATh U NPOBOAUTH XUMHUYECKU I 9KCIIEPUMEHT 110 U3YYEHUIO U
onvcaHuIo GU3NYECKUX CBOMCTB BelleCTB, CIOCO60B pas/ie/ieHUs cMeceit
BeLeCTB 10/ PyKOBOACTBOM Iefiarora ¢ o6CyxJeHueM IiaHa paboThl.

Hcnonb3oBaTh NPHU BEINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATEbCKOH JIeATeIbHOCTH HAYYHO-TIONYJ/ISIPHYIO JIUTEPATYPY
XMMHUYECKOI0 COJiepKaHus, CIpaBOYHbIe MaTepHasbl, pecypcel HTepHeTa nmoj
PYKOBOJACTBOM IleJjarora.

BbicTpanBaTh pa3BEPHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOY Ha
MHGOPMaLMIO U3 y4ebHMKa U CIIPAaBOYHbBIX MaTEPHUAJIOB, TPAMOTHO
HCIOJIb30BaTh U3yYeHHbIH MOHSATUHHBIN alnapaT Kypca XMMUH



Tema 2. BemecTBa
U XUMHYeCKHe peaKuu
(154)

ATOMBI 1 MoJieKyJIbl. XHMHUYeCKHe 3JIeMeHThl. 3HaKU (CUMBOJIbI)
XUMUUYECKHUX 3J1eMeHTOB. [IpocThble U C/I0KHBIE BeLeCTBa.
ATOMHO-MOJIEKYJISIPHOE VYEHUE.

Xumunueckas ¢popmyJia. BaeHTHOCTb aTOMOB XMMHYECKUX
3/IEMEHTOB. *3aKOH IIOCTOSHCTBA COCTaBa BellecTB.*
OTHOCUTeJ/IbHAsA aTOMHasi Macca. OTHOCUTe IbHAs MOJIEKYJIIpHAst
Macca. MaccoBasi Z10Jis1 XHMUY€eCKOTI'o 3JIeMeHTa B COeIMHEHUH.
dusnyeckre U XMUMUYECKUE sIBJIeHUs. XMMUYecKasl peaKLUsl.
[IpU3HaKK U yCJI0BUSI NPOTEKAHUS XUMUYECKUX PeaKLIUH.
XUMHYecKre YpaBHEHHUS.

Tunbl XMMHUYeCKUX peakuil (coeAUHEHUs], pa3/I0XKEHUS],
3aMellleHUs, 06MeHa).

3aKOH coXpaHeHHs MacChl BeLeCTB.

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

AemoHcTpauumn

dusunyeckyre fBIeHUs (pacTUpaHue caxapa B CTYNKe, KUIIEHHE U
KOHZleHCaLusl BOABI U T. [1.).

XuMHu4deckue siBleHUs (TopeHue CBeuH, pasyioKeHHe caxapa,
B3aUMO/JEeUCTBUE CEPHOU KUCIOTHI C XJIOPUIOM Gapus,
passioxkeHue rugpokcuaa Meau(1l), B3aumoieiicTBue Kese3a ¢
cepoii, B3aUMo/IeliCTBUE KeJie3a ¢ pacTBopoM costu Meau(11)).
OnBIT, UJJIOCTPUPYIOLIUH 3aKOH COXpAaHEHUs MacChl.

Na6opaTtopHble U NpaKkTUYecKne paboTbl

Jla6opaTopHbIe ONBITHI:

[IpruMepbl GU3NYeCKUX sIBIeHUH (I1aBJeHHe BOCKa, TasHUe
JIBJA).

[IprMepbl XUMUYECKUX sIBJIeHUH (IpOoKalMBaHNEe MeLHOM
IPOBOJIOKH, B3aHMO/IeICTBHE MeJIa C KUCIOTOH).

MoJieny aTOMOB U MOJIEKYJT

MpaKTnueckasa pabota No3 MpuM3HAKM NPOTEKAHUA XUMUYECKUX
peakuui

BbluucneHus

— OTHOCHUTEJILHON MOJIEKY/IIPHOM Macchl BellecTB;

— MaccOBOM Jj0JTM XUMHUYECKOT0 3JIeMeHTa 1o popmyJie
coeJIUHEHUS.

[IpuMeHATb ecTeCTBEHHO-HAay4YHble MeTO/ibl I03HAHHUSA (B TOM 4YHCIIe
HabJl0/leHUe, MO/IeIMPOBaHNE, SKCIIEPUMEHT) U OCHOBHBIE ONlepaluu
MBIC/IUTEJIbHOH J1esITeIbHOCTH (CpaBHEeHHUe, KiaccubuKalus) AJjs1 U3ydyeHUust
BELIEeCTB U XMMUYECKHUX PeaKIHH C OOpOi Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaThb CMbIC/ U3y4YAEMBIX MOHSATHHI U 3aKOHOB U IPUMEHSITb 3TH HOHSATHS
IPY ONMCAaHUY CBOWCTB BELECTB U UX NPeBpPaALeHHH ¢ OIIOpOH Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PazsimyaTh pu3NYeCKre U XUMUYECKHUE IBJIEHUS, 06BSCHATD UX CYLIHOCTb C TOYKU
3peHUs1 aTOMHO-MOJIEKYJ/IIPHOTO YYEHHsI C OTIOPO Ha ONpeJieIeHUs U CXEMBIL.

OnpezensaTh NpU3HAKU XUMUYECKUX peaKIH, YCI0BUSA UX IPOTEKAHMUS.

O6BSACHATD CYIIHOCTb QU3NYECKUX U XUMHUECKHUX SIBJIEHUH C TOUYKU 3pEHHUs
aTOMHO-MOJIEKYJIIPHOTO YY€HHsI C UCII0JIb30BAaHHUEM BU3YaJbHOM OMOPBI.

KnaccuduuupoBaTh XMMHUYeCcKHe peakuu (110 YUC/IY U COCTaBY pearupynoumx 1
06pasyoLIKXCcs BeIleCTB) C ONIOPOH Ha CXEMBIL.

CocTaBasATb GOPMyJibl GUHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONPEJEe/IATD
BaJIEHTHOCTb 10 pOPMyJ1aM BEIECTB C ONIOPOM Ha aJIFOPUTM y4eOHbIX
IEeUCTBUH.

PaccTaBiATh K03$HULMEHTHI B ypaBHEHUAX XUMUYECKHUX PEAKIUH € ONIOPOH Ha
aJITOPUTM YYeOHBIX JeHCTBUM.

CrnefoBaTh NpaBUJIaM N0JIb30BAHUS XUMHUYECKOH [TOCYZ0H U JTabOpaTOPHBIM
060pyA0BaHHEM, A TAKXKE IPABUJIAM 00palleHHs C BEI|eCTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMH 110 BBITIOJHEHHUIO JJAGOPATOPHBIX XUMHUYECKUX OIBITOB MO/,
KOHTpOJIEM le/iarora.

Hcnosib30BaTh NpH BHIIOJHEHUH yUe6GHBIX 33JJaHUH U B ITpoliecce
HCCJIeloBaTebCKOM J1eATeIbHOCTH
Hay4HO-NONYJISPHYI0 JINTEPATYPy XMMUYECKOT'0 COZlep KaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 1o, pyKOBO/CTBOM Iefiarora.

BbIcTpanBaTh pa3BEéPHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHdopMaLHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJoOB, TPAaMOTHO
WCIOJIb30BaTh U3yYeHHbIH OHSITUHHBIN allnapaT Kypca XUMUH

Paszzen 2. BaxxHeliMe npeAcTaBUTEe/IU Heopranuueckux Bemiects (30 4)
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Tema 3. Bo3gyx. Kucnopoga.
NoHaTHe 06 okcnpax
(59)

Bo3ayx — cMechb ra3os. CocTaB Bo3/yxa.

Kucsioposy — 3/1eMeHT ¥ IpOCTOe Bellje-

cTBO. 030H — *aJII0TponHas MoAuGHUKaLUsA KUcaoposa.™
HaxoxzeHue KUcI0poZa B pupoe, GusniecKre U XMMHUYeCKHe
CBOMCTBA (peaKLMU OKUC/IEHHUS], TOpPeHUe). YCI0BUS
BO3HMKHOBEHUS U IIpeKpalleHus ropeHust. [lousaTue

06 oKcHuax.

*Cnoco6bl MoJIyYeHUs1 KUCI0po/a B 1abopaTOPUHU U
npombliuieHHocTH.* [IpuMeHeHue Kucaopoga. Kpyrosopor
KHCJI0pOJia B IPUPO/JE.

*TensioBoM 3pdeKT XUMUUECKON peaKL Uy, IOHSITHE O
TepMOXMMHUYECKOM yPaBHEHUH, IK30*- U IHL0TEPMHUYECKUX
peaKuusx.

*TonnBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHe BO3/yXa,
CrocoO6bl ero nNpeAoTBpalleHus. YCculeHe NIapHUKOBOI0
3ddekTa, paspyllieHre 030HOBOroO cj0s.*

AemoHcTpauumn

Bsaumogeiictue ¢ocdopa, cepbl U keJe3a ¢ KHCI0POLOM
(BO3MOXKHO HCIOJIb30BAaHUE BUEOOMBITOB).
OnpepiesieHye cojiepKaHuUsI KMCI0PO/ia B BO3/YXe.
OmnbITHI, IEMOHCTPUPYIOLIME YCI0BUsI BOSHUKHOBEHUS U
npeKpalieHHs] FOPeHHUs.

Na6opatopHble ¥ NpakTMYeckne paboTbl
JlabopaTOpPHBIH ONBIT:

O3HakoMJIeHHe c 06pa3liaMHi OKCH/IOB.
[IpakTHyeckas paboTa:

Ne 4. [TosyyeHUe KUCJI0POAa, U3yYeHHe ero CBOKCTB.

BbluucneHusn
— MOJIEKYJISIPHOM MacChl KUCJI0PO/ia M 030Ha Ha OCHOBaHUU
aTOMHOM MacChl XUMHY€ECKOT0 3JIEMEHTA
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PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATUHN U NPUMEHATb 3TH NOHATUSA NPU
ONKCAaHUU CBOMCTB BEIIECTB U UX NPeBpaLeHHUH C UCTI0/Ib30BAaHUEM ONOPHBIX
CJIOB U KJIUIIIE.

XapakTepu30BaTh (ONUCBIBATB)C ONOPOL HA NAGH, CXEMY, KPAMKYIO 3anuch
COCTaB BO3/lyxa, pU3UYeCKHe U XU-MUYECKUE CBOMCTBA KUCI0PO/a, CIIOCOObI
€ero MoJIydeHHs, IpYMeHeHHe U 3HaueHHUe B IPUPO/ie U XKU3HH YesI0BeKa.

CpasHusamb peakyuu 20peHus U Med1eHHO20 OKUC/eHUS C IPeBApUTETbHBIM
obcyxieHreM apaMeTPOB CPaBHEHHUS.

Co6upaTs MpubOpHI /151 HOJYyYeHHs KUCI0poa (BLITECHEHUEM BOJIbI U
BO3/yxa).

Pacrno3HaBaTh ONBITHBIM NYTEM KUCJ0PO/, 10/ KOHTPOJIEM I1eJjarora.

Hcnonb30BaTh XUMHUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUsI GOpPMYJI BELLECTB,
MOJIEKYIIPHBIX YPaBHEHUHM XUMHUYECKUX PeaKIUH ¢ yJacTHeM KUCJI0poAa.

O6BbSCHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
BO3/yXa.

CrieoBaTh MpaBU/IaM 6e30MacHOM paboThI B J1a6OPaTOPUU NMPHU UCIIOJIb30BAaHUU
XMUMHUYeCKOH NOCyAbl U 060pyA0BaHMS 0/ KOHTPOJIEM II€JJarora, a TakKe
NpaBUJIaM 00palleHHs C TOPIOYHMMH BellleCTBaMH B OBITY.

[I1aHUPOBATD U OCYILECTBJATh HA IPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI,
NPOBOJAUTD HAGJIIOJeHUS, ie/IaTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIepUMEHTa M0/
PYKOBO/ICTBOM IeZiarora.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymIe.

HMcnonb3oBaTh NpU BbINOJHEHUH Y4eOHBIX 33JaHUH U B IIpoLiecce
HCCJIeIOBATENbCKOH JIeATeIbHOCTH HAYYHO-TIONYJ/IAPHYIO JIUTEPATYPY
XHMHUYECKOI0 COJIepPKaHus, CIpaBOYHbIe MaTepHasbl, pecypchl HTepHeTa oz
PYKOBOJCTBOM IleJjarora.

BricTparBaTh pa3BEépPHYTbIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHPOpPMAIMIO U3 y4eGHUKA U CITPAaBOYHBIX MaTepHasoB C OIOPOH Ha IJIaH,
rpaMOTHO MCII0JIb30BaTh U3y4eHHbIH TOHATUHHBIN annapaT Kypca XUMUX



Tema 4. Bogopoa.
IloHATHE 0 KUCJOTAX U COJIAX
(54)

Tema 5. KosimyecTBeHHBIE
OTHOLIEHHUA B XUMUH
(449)

Bopopoa — asneMeHT U npocTtoe BellecTBo. Haxox/ieHre B
npupoje, busnyeckre U XMuMUYeCcKHUe CBOWCTBA (Ha MpuMepe
B3aUMO/JIEUCTBUS C HEMETA/JIAMHU U OKCUIaMU METAJIJIOB),
NprUMeHeHUe, *croco6bl NoyyeHus. ™

[loHsITHE O KUC/IOTAX U COJISIX.

AemoHcTpauumn

[lonydeHue, cobupaHye U paco3HaBaHNUe BOZOPOAA.
['opeHnue Bogopoaa.

B3aumogelicTBue Bogopoaa ¢ okcugom Meau(Il).

NabopaTopHbie U NpaKTUYecKkue paboTbl
JlabopaTOpPHBIN OMBIT:

B3anMogeiicTBUe KUC/IOT C MeTalJIaMU.
[IpakTHyeckas paboTa:

Ne 5. [losiyueHHe BOJOpOAa, U3yYeHHE ero CBOUCTB.

BbluncneHusa
— MOJIEKYJISPHOM Macchl BeljecTBa HAa OCHOBAaHWU aTOMHOM
MacChbl XUMHUYECKUX 3JIEMEHTOB

KosinuecTBo BewecTBa. MoJib. MosisipHast Macca. 3aKOH
ABorazipo. MosiApHBIH 06'bEM ra30B. PacuéThl M0 XUMUYECKUM
YpaBHEHUSIM.

JleMoHCTpanusa
06pa31bl BeleCTB KOJUIECTBOM 1 MOJIb.

BblunMcneHus

— 00'b€Ma, KOJINYECTBA BelllecTBa ra3a 1o ero U3BeCTHOMY
KOJIMYECTBY BellleCTBA UM 00BEMY;

— 006'bEMOB ra3oB 10 ypaBHEHUIO peaKLIUM Ha OCHOBe 3aKOHa
00'bEMHBIX OTHOILIEHHUH ra3oB
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PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATUHN U NPUMEHATb 3TH NOHATUSA NPU
ONKCAHUU CBOMCTB BELIECTB U UX ITpeBpalleHUH.

XapakTepHu3oBaTh (ONUCHIBATh) GQU3HYECKHE U XMMUYeCKHe CBOMCTBA BOJOPOAa,
Croco6bl ero MoJyyeHus1, IpUMeHeHH e C ONIOPOH Ha IJIaH, KPaTKYIo 3aIluCh,
cxXeMmy.

Cob6upatb NpubOp /s NOJTYyYEeHHUs BOLOPOAA C UCIIOJIb30BaHUEM BU3YaIbHOU
OInopbl

Hcnonb30BaTh XMMHUUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUsI GOpPMYJI BELECTB,
MOJIEKYJISIPHBIX ypaBHEHUH XMMHUY€ECKUX PeaKIUi ¢ yyacTHeM BOJ0poJia C
ONOPOH Ha aJIFOPUTM.

CrnefoBaThb npaBUaM 6e30MacHOM paGoThl B 1aGOPATOPUU ITPHU UCIIOIb30BAHUU
XMMHYEeCKOHU Mocy/ibl M 060py/J0BaHUSA M0/, KOHTPOJIEM TeJjarora., a TaKkxe
npaBU/IaM 06palLleHHs C FOPIOYHMMU BEIECTBAMH B ObITY

[I1aHUpPOBATB U OCYIIECTB/IATD HA IPAKTHKE XUMHUYECKHe dKCIIEPUMEHTHI,
NPOBOJUTH HAGJII0I€HUS, J1e/1aTh BbIBOAbI 10 pE3yJIbTaTaM 3KCIIepUMEHTA MO/
PYKOBO/ICTBOM Ile/larora ¢ o6Cy»xieHHeM IJIaHa paboTbl, C UCIO0JIb30BaHHEM
KJIUILE.

Y4yacTBOBaTh B COBMECTHOH paboTe B rpyIIle.

[11aHKMpPOBATB U OCYIIECTB/IATD HA IPAKTHKE XUMHUYECKHEe 3KCIIEPUMEHTHI,
MPOBOAUTH HAGJIIOIEHHS, [IeIaTh BBIBOABI 110 Pe3yJIbTaTaM 3KCIEPUMEHTa.

Y4yacTBOBaTb B COBMECTHOM paboTe B rpymie

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHH U MPUMEHATh 3TH NOHATHS, a TAaKXKe
M3y4eHHble 3aKOHBI M TEOPUH /AJI PellleHUs pacyéTHBIX 3a/ia4 C HOMOLbI0
nejarora.

BBIUMCIATE MOJIAPHYIO Maccy BellleCTB; KOJIMYeCTBO BelllecTBa, 00'bEM rasa,
Maccy BellleCcTBa C ONOpoi Ha o6pasel, Ha GopMyJIbl;

[IpoBOAUTE pacdyéThl 10 YpaBHEHUSAM XUMHUYECKHUX PEAKIUH C OIIOpOi Ha
o6pasel], aITOPUTM y4eOHBIX AeHCTBUNA: KOJNYeCTBa, 06'bEMa, MacChl BeleCTBa
10 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB /M IPOJYKTOB
peakLuH.

BricTpanBaTh pa3BEépHyThIe TMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOI Ha UH-
dbopManyo U3 yueGHHUKA U CIPABOYHBIX MaTEPHA/IOB, FPAaMOTHO HCII0/1b30BATh
M3y4YEeHHbIH NOHSATUIHBIN annapaT Kypca XMMUHU C TIOMOILIbIO [Te/jarora.



Tema 6. Boaa. PacTBopsl.
IloHATHE 06 OCHOBAHMAX
(54)

Boja, ee cocTas, cTpoeHUe, MoJIeKyIbl. DU3NUECKHE CBOMCTBA
BOJbL. *AHA/MIN3 U CUHTE3 — MEeTO/Ibl U3yYEHHUs COCTaBa BOJAbL*
XUMHYeCKHE CBOHCTBA BOJbI

(pasJsioxkeHUe, peaKIuy C HATPUEM, OKCUOM KaJIbLIUsl, OKCU/IOM
cepnl V.

CocTaB ocHOBaHUH. [IoHATHE 06 UHAUKATOpPAX.

*Bopa kak pactBopuTesib.* PacTBophL *PacTBOpuMOCTh
BellecTB B Boge.*

*HacelLeHHbIE ¥ HEHAChIIeHHbIe pacTBOPHL * MaccoBast 10151
BelllecTBa B pacTBOPE.

*PoJib pacTBOPOB B IPUPOJE U B XKU3HU YesioBeka. KpyrosopoT
BO/JbI B IpUpo/e.* 3arpsi3HeHre NpUpoAHBIX Bog,. OXpaHa

Y 0YMCTKA IPUPOJIHBIX BOJ,.

JAemoHcTpauumn

JJ1IEKTPOJIM3 BOAbI; CUHTE3 BO/IbI; B3aUMO/I€HCTBHE BOJbI C
MeTas1amMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BU/IEOMaTepHaJIOB).

PacTBopeHUe BelecTB ¢ pa3JIM4HON pacCTBOPUMOCTHIO.
HcciepoBaHre pacTBOPOB KUCJIOT U LiiesI0uel ¢ IOMOLIbI0
WH/JMKaTOPOB.

Na6opatopHble U NpakTMYeckne paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToBJieHHe pacTBOPOB C ONpe/ieJIEHHONH MacCOBOH
JloJ1el pacTBOPEHHOIO BellleCTBa.

BbluncneHusa
— C MCII0JIb30OBAaHUEM IOHATHS «MaccoBas [10Ji5 BellleCTBa B
pacTtBope»
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PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATUHN U NPUMEHATb 3TH NOHATUSA NPU
ONHCAaHUU CBOMCTB BELIECTB U UX PeBpallleHUH C NOMOLbIO eAarora.

XapakTepHu3oBaTh PU3NUeCKHe U XUMHUYECKHe CBOMCTBA BOJIbI, €€ POJIb KaK
pacTBOpUTEJISl B IPUPOAHBIX IPOLIECCAX C ONIOPOM Ha IJIaH U CXEMY.

CocTaBJIsITh YpaBHEHUS XUMUYECKUX PeaKIMi C y4acTHEM BOJbI C OIIOPOH Ha
cxXeMmy.

OGBSCHATD CYLIHOCTb 3KOJIOTMYECKUX NTPOGJIEM, CBSI3aHHBIX C 3arpsi3HEHHEM
HNPUPOAHBIX BOJ, CIIOCOOBI OUYHMCTKH BOJbI OT IPUMeCeH, Mephbl 110 OXpaHe B/,
OT 3arpsi3HEHUs N0CJIEe IPeABAPUTENIBHOIO CTPYKTYPUPOBAHHUS MaTepHala.

[I1aHUPOBATD U OCYILECTBJIATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
HNPOBOAUTB HAGJIIOJEHUS, e/IaTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM 3KCIePUMEeHTA 110/, KOHTPOJIEM eAarora, ¢
HCIOJIb30BaHHUEM KJIHILE.

CnefoBaThb npaBUaM 6e30MacHOM paboThl B 1aGOPATOPHU MTPH UCMOIb30BAHUU
XUMHUYEeCKOH Mocy/ibl M 060py/J0BaHUA 110/, KOHTPOJIEM Ilejiarora.

[IpoBOANTE BEIUKC/IEHHS C TPUMEHEHHEM MTOHATHUSA «MaccoBas J0J14 BellecTBa B
pacTBOpe» C 0nopoi Ha GOPMYJIbI.

HWcnosnb30BaTh NpH BBINOJHEHUH Y4eOHBIX 3a/JaHUH U B Ipoliecce
HCCIeJ0BaTeIbCKOH J1eATeIbHOCTH HayYHO-TIONYJIAPHYIO IUTEPATYPY
XUMHYECKOTO COZlep>KaHus, ClIPaBOYHble MaTepHaJbl, pecypcel UHTEepHeTa
10/ pyKOBOJICTBOM Iefiarora.

BoicTpauBaTh pa3BEpPHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPO Ha
nHbOpPMaLHMIO U3 y4ebHMKa U CIIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XUMHHU 0cj1e
npesBapUTeNbHOTO CTPYKTYPUPOBAaHUS MaTepraa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeIUHEHUH

(114)

Knaccuukanys HeopraHu4eckux coefJMHEeHUH.

Oxcujpbl: cocTas, knaccudrkalys (0OCHOBHbBIE, KUCIOTHBIE,
*am¢oTepHble, Hecosieo6pasyolle Ha IpUMepe OKCUAA
yriaepoga Il n okemaa asora Il, HomeHkaaTypa. [losnyyeHue™
OKCH/IOB (B3auMoAencTBMNE C BOAOMW, KNCAOTaMU, LWenovamm).
OcHOBaHUA: COCTaB, KJaccupukanus (1ey1091 U
HepacTBOpPHMbIe OCHOBAaHHsI), HOMEHKJ/IATypa.

KucoTsl: cocTaB, KJ1accupuKalysa, HOMEeHK/IATypa, usnyeckue
Y XMMHU4YecKue CBOHCTBa (B3anMo/ieHCTBHE C OCHOBHBIMHU
OKCH/IaMU COJIAMH Ha IPUMepe COJITHOHN U CePHOH KHUCJIOT),
*crnoco6bl mosy4eHus.* Ps/1 akTHBHOCTH MeTaJlJIOB.

Couu (cpefiHUE): HOMEHKJIATYPA, *CIIOCOOBI OJMYyYeHUs ™,
B3aMMO/IeMCTBYE COJIEH C MeTaJ/lJlaMH, KUCJIOTaMH, LjeJI04aMu U
COJISIMH.

['eHeTHYecKast CBA3b MeXAY KJJaCCAaMU HeOPTaHUYeCKUX
coerHeHui. [eHeTH4eckue psaabl [IoHsATHE 06 aMPOTEPHBIX
TUAPOKCHUAX Ha IPUMepe IIMHKA U aTIOMUHUsL. XUMUUYeCKHe
CBOMCTBA - B3aUMO/IeHCTBHE C KUCJI0TaMH U I[eJ109aMu.
PassnoxeHue npy HarpeBaHUH.

[OemoHcTpauum

06pa3ubl HeOpraHMYeCKUX BelleCTB pa3/JIMUHbIX KJIAaCCOB.
B3saumogeiicTBre pacTBopa CEpHOM KHUCJAOThI C OKCUA0M
megu(ID).

Peakuyus HelTpasn3aLuu.

BriTecHeHue 0iHOrO MeTaslJla PYTUM U3 pacTBOpa COJIH.

NabopaTopHbie U NpaKTUYecKue paboTbl

JlabopaTopHbI€ OTbBITHI:

B3aumoieiicTBHE KUCIOT C MeTa/lJlaMHU.

[TosrydeHHEe HEPACTBOPUMBIX OCHOBAaHHUH.

B3auMogelicTBUe HEPAaCTBOPUMBIX OCHOBAHUM C KUCIOTAMU.
PazsioxkeHue rugpokcua meau(ll) mpu HarpeBaHUH.
[IpakTHyeckas pa6ora:

Ne 7. PenleHue akcriepuMeHTabHBIX 3a/1a4 110 TeMe «OCHOBHbIe
KJIaCCbl HEOPTaHUYECKUX COeJJUHEHU».

BbluncneHus
— I10 ypaBHEHHAM XUMHUYECKUX peaKLui

OrnpeniesieHHe OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COSIMHEHUH 110 MIa0IoHYy.
CocraBiieHHE CXEM CTPOEHHSI OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEAUHEHUH Ha
OCHOBE OIIPE/ICJICHNSI.

CocraieHne GpopMys OCHOBHBIX KJIACCOB HEOPTAHMUECKUX COCANHEHUH 1 Ha3bIBaHHUE
HX 110 MEXIyHapOAHOH U TPUBHAIBEHOI HOMEHKIIATYPE C HCIIOJIB30BaHUEM
OIIpe/ieNICHNS U TaOIUIIBI PACTBOPHMOCTH.

KnaccupmuupoBanne n3yqaeMbIX BEIIECTB [0 COCTABY U C60LCMEaM C OOPOH Ha
OIIPE/ICJICHNS, CXEMBI M TA0JIHIly PAaCTBOPUMOCTH.

CocraBiieHne T3.6J'II/ILU)I TFEHETUYCCKUX PAIOB U CXEMBI «['eHeTHUECKAs B3aMMOCBS3b
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUI» 10/l pyKOBOJICTBOM Ieiarora.
IIporno3upoBaHme CBOMCTB BEIIECTB HA OCHOBE OOLINX XHMUYECKUX CBOICTB
U3Y4EHHBIX KJ1aCCOB, TPYIII BEIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOJIb30BaHUEM
cxeMsl «[ eHeTHdIecKast B3aHMOCBSI3b OCHOBHBIX KJTACCOB HEOPTaHHIECKHUX
COCIMHEHHUIN» MO PyKOBOACTBOM IEarora.

CocraBiieHH€e MOJIEKYJISIPHBIX YPaBHEHUH peakyii, WUTFOCTPUPYIOLIMX XUMUUECKUE
CBOWCTBA M3YUECHHBIX KJIACCOB U CNOCOObI NOIYYeHUs BELIECTB U3YUCHHBIX KJIaCCOB,
TPYMII, a TAaKXKe MOTBEPKJAIOMUX TeHETHYECKYIO B3aUMOCBS3b MEKAY HUMH, C
OIOPOit Ha BepOaJIbHYIO CXEMY B KaU€CTBE 3PUTENILHOM OIOPBI.

CocraBieHHe MOJIEKYISIPHBIX YPAaBHEHUH PEaKIUi M0 CXeMaM C MPeaBapUTEIbHBIM
00CyXIIeHreM BBIOOpa pearnpyromuX BeIecTB.

Brruncrienne mo ypaBHEHHSIM XUMHYIECKHIX PeaKIHii KOIMdecTBa, 00bEMa, MacChl
BEII[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEAKIINH II0
AITOPUTMY.

IInanupoBaHue U OCyIIECTBICHHUE HA IIPAKTUKE XUMHUYECKOI'O SKCIIEPUMEHTa U
HaOII0IeHNS TTOJ] PYKOBOACTBOM YUHTENS.

DopMynHpoBaHUE BBIBOAOB IO PE3YNIbTaTaM SKCIIEPUMEHTA C HCIOJIb30BaHUEM
OIIOPHBIX CIIOB.

DopMynHpoBaHUE C TOMOIIBIO MEJarora 1 BHIIOTHEHHE NIPAaBHII 0€30I1acHOH paboTHI B
71a00paTOPHH TIPH UCIIOJIB30BAaHUH XUMHIECKO MOCYBI M 000pyIOBaHUSL.
Vcnionp30BaHue Y BBHITOTHEHHN YUeOHBIX 3aJaHII U B IIpoLecce
HCCIIeJI0BATENBCKOM JIESTENbHOCTH HayYHO-MIOMY IIPHOM JIUTEPATyPbl XUMUYECKOTO
COZIepIKaHMs, CIIPAaBOYHbIE MaTepHallbl, pecypchl VIHTepHeTa, oCyIecTBIeHNE BEIOOpa
MO/ PyKOBOJCTBOM TI€Iarora.

BeicTpanBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(pOpMAIHIO U3 yIeOHNKA U CIPABOYHBIX MaTE€PHAIOB, TPAMOTHOE HCIIOJIF30BAaHNE
H3y4YEeHHOTO TIOHATHITHOTO anmapara Kypca XUMHH C UCIONb30BaHUEM IUIaHa,
OIOPHBIX CJIOB, AJITOPUTMA.

Paszzen 3. [lepuoanyeckuii 3akoH u [lepuoguyeckas cucTeMa XMMHYeCKUX 371eMeHToB /I. U. MeHes1eeBa.
CTtpoeHue aTOMOB. XMMHUYeCKasi CBA3b. OKUCIMTETbHO-BOCCTAHOBUTE/IbHbIE peaknyu (15 1)
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Tema 8. NepuoanUYECKMii 3aKOH U
Nepuognueckas cucrema
XUMUYECKUX I/IeMEHTOB

0. U. MeHpene-eBa. CTpoeHune
aToma (7 4)

[lepBble MONBITKYM KJaCCUPUKALUU XUMUUECKUX 3/IEMEHTOB.
[ToHsiTHeE 0 rpynnax CXoJHbIX 3J1eMEeHTOB (1LleJI0YHbIe U
11leJI04HO3eMeJIbHble MeTaJlJIbl, [aJI0TeHbl, UHEPTHbIE T'a3bl).
*JJ1IeMeHTbl, KOTOpble 06Pa3yI0T

aMOoTepHBIE OKCUABI U TUAPOKCUBL*

[leproanyeckuit 3akoH u [leprogu-deckas cucteMa
XMMUYecKUx aseMeHTOB /l. U. MeHpeneeBa. [lepuojpl, rpynmnsl,
noArpynnel. PU3nyecKuil CMbIC MOPSAAKOBOT0 HOMepa
3JIeMeHTa, HOMepOB NlepHo/a U IPyIIbL.

CtpoeHue aToMoB. CocTaB aTOMHBIX Azep. *M3oTonbL*
JnekTpoHbl. CTpoeHHe 3JIeKTPOHHBIX 060/104eK aTOMOB [EePBbIX
20 XMMHYeCcKHX 371eMeHTOB [lepruouyecKoi cUCTeMbl

J. . MeHgeneeBa.

XapaKTepHCcTHKa XUMHUYECKOTO 3JIeMeHTa IO ero MOJIOXKEHHUIO B
[lepuopuueckoit cucteme /I. U. MeHzeneeBa.
*3aKOHOMEPHOCTH U3MEeHEeHHsI CBOWCTB 3JIeMEHTOB MaJIbIX
NepUO/IOB U IJIaBHBIX MOATPYINI B 3aBUCUMOCTH OT aTOMHOTO
(mopsiakoBoro) HOMepa.*

*3HaveHue [lepuoauveckoro 3akoHa u [lepuoaudeckou
CUCTEeMbI XUMHUY€CKHX 3JIEMEHTOB /Il pa3BUTHUS HAYKU U
npakTuki. [[. U. MeHzeneeB — y4€HbIH, Mefaror v rpakAaaHuH.*

AemoHcTpauumn

KopoTkonepuoaHast U AJMHHONIEpUOUHAS GOPMBI
[lepronyecKoi CUCTEMBI XUMUYECKHX 3JIEMEHTOB

J. U. MeHngesneeBa.

O3HakoMJIeHHe C 06pa3LiaMy META/IJIOB U HEMETAJJIOB.
JNabopaTtopHble U NpakTUYecKkue paboTtbl

JlaGopaTOpPHBIH ONBIT:

B3saumogeiicTBre ruAPOKCHAA [IMHKA C pACTBOPAMHU KUCJIOT U
ie09eu
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PackpbIBaTb CMBIC/ IEPHUOUUECKOTO 3aKOHA M10/] PYKOBOACTBOM IeJiarora.

[ToHUMaTb CyLeCTBOBaHME IEPHUOAUYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX
3JIeMeHTOB (U3MEeHEeHUE PAJIUYCOB aTOMOB U 3JIEKTPOOTPULIATENbHOCTH) U UX
COeZIJMHEHUH OT MO0JIOKEHUS B IEPUOAUYECKOM CUCTEME U CTPOEHHs aToMa C
HCIOJIb30BAaHUEM CXEM U TAOJIMII.

YcTaHaBAUBATh CBSA3b MEXKAY M10JI0KEHHUEM 3JIeMEHTA B IEPUOAUYECKON CUCTEME
U CTPOEHUEM €ero aToMa (CoCTaB U 3apsij sApa, o6llee YUCA0 3JIEKTPOHOB U
pacnpe/iesieHHe UX 110 3JIEKTPOHHBIM CJI0SIM) 0 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHeHUsI CBOUCTB 3JIEMEHTOB U UX COeJUHEHUH 110
rpymnnam u nepuogam [leprosuyeckoil cucTeMbl C IOMOLILBIO Ilefarora.
XapaKTepu30BaTb XMMHUY€ECKHE 3/IEMEHThI IEPBLIX TPEX IEPUOL0B, Kalus,
KaJIbLIUA [0 UX NoJ103keHuIo B [lepuoguyeckoit cucteme /[I. U. MenzeneeBa.

CrnenoBaThb npaBuJiaM 6e30MacHON paboThl B JIJAG0OPATOPUU NPHU HUCTIOJIb30BAaHUU
XUMHYeCKOH MOCy bl U 060pyJ0BaHMUs 110, KOHTPOJIEM Ile/larora.

BricTpauBaTh pa3BépHyTble NHCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPO Ha
nH}OpMaLHIo U3 yieOHUKA U CHPAaBOYHBIX MaTepHUaJIOB, TPAMOTHO
KCII0/Ib30BaTh U3y4YeHHbIN NOHATUIHBIN allllapaT Kypca XMMHUH HocJie
CTPYKTYPUPOBAHUS MaTepHasia C MCII0Jb30BaHUEM KJIHILE.

HWcnosb30BaTh NpH BHIIOJHEHHH y4e6GHbIX 3aJaHUH TEKCThI yYeGHUKA [ocIe
CTPYKTYpPUPOBAHUS MaTepUasa, CipaBoYHble MaTepuassl ([leproandeckyro
CHUCTEMY XMMUYecKuX asieMeHTOB /. Y. MeHesneeBa, TabIMIy paCTBOPUMOCTH
KHUCJIOT, OCHOBAaHHUM U COJIel B BOJie, 3JIEKTPOXMMUYECKUH PAJ HANPAXKEHU N
MeTaJlJIOB).

Wcnosib30BaTh NPH BbINOJHEHUU YYe6GHbBIX 33/JaHUH U B ITpolecce
HCCJIe0BAaTE/IbCKON [1esITe/IbHOCTH Hay4YHO-MONYJISIPHYIO0 JIUTEPATYPY
XUMUYECKOTO COZIEpPKaHUsl, CIPAaBOYHbIE MaTepHaJIbl, pecypcbl UHTepHeTa Mof,
PYKOBO/ICTBOM Iejiarora



Tema 9. XumunuecKkasn casb.
OKucanTenbHo-
BOCCTaHOBUTE/IbHbIE peaKLun
(84)

9 KUIIACC

*JJIeKTPOOTPHULATENbHOCTh* aTOMOB XUMHUYECKHX 3/1EMEHTOB.
XuMuyeckast cBsI3b (MIOHHasl, KOBaJIEHTHasl OJIIpHast U
KOBaJIeHTHas1 HeloJIsipHast).

CTeneHb OKUCIEHUS.

OKHUCIUTEBHO-BOCCTAaHOBUTE/IbHBIE peakuuu (OBP). [Iponeccer
OKHCJIEHHS U BOCCTaHOBJIeHUs. OKUCIUTENN U BOCCTAHOBUTEIHU.

JemoHcTpauunu
OKUCIUTENBHO-BOCCTAHOBUTEJIbHBIE PEAKLIUU: TOPEHUE,
peakuuu passokKeHus, CoOeJUHEeHUs

(2 4 B HenemIo, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTb CMBIC/I U3y4aeMbIX MOHATHUH MO/ PYKOBO/ICTBOM Ilejiarora.

OnpezensiTb BUJ XUMHUYECKOH CBSI3U B COEJMHEHHUH C UCIIOJIb30BAaHUEM CXEM.

OnpefieaTh CTeNeHb OKUCAEHUs XUMUYECKOro 3JleMeHTa 1o ¢popMy.ie ero
coeJMHEHUS C HCIO0JIb30BAaHUEM a/IFOPUTMa.

OnpefienisiTh 3JIeMEHT (BELLECTBO) — OKUCIUTEND U 3JIEMEHT (BellecTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb POLECCOB OKUCJIEHHUSI U BOCCTAHOBJIEHMUS.

CoCTaBJISITh 3/JIEKTPOHHBIN 6a1aHC C yYETOM YMC/IA OTJAHHBIX U NPUHATBIX
3JIEKTPOHOB.

CocTaBJSITb ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTE/IbHON peaKIH Mo
aJIrTOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTEIbHON PEAKLHH.

Hcnonb30BaTh NPU BBINOJHEHUH Y4e6HbIX 33laHUH TEKCThI y4eGHMKaA [0CIe

CTPYKTYpHUPOBaHHUsA MaTepHaJia, CIPaBOYHble MaTepHaJIbl (IepHUOJUYECKYIO
CUCTEMY XUMUYeCKHUX 3y1eMeHTOB /I. . MeHes1eeBa, TabJIMIy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U coJiell B BOJie, 3JIEKTPOXUMUYECKUH PsJl HaNpsKeHU I
MeTaJlJIoB).

MpumepHbie Tembl,
packpbiBatowmMe AaHHbIM pasgen
nporpammbl,

M KOINYEeCTBO 4acos, OTBOAUMOE
Ha MX usyyeHue

OcHOBHOe coaeprKaHue

OCHOBHble BUAbI AeATEeNbHOCTU
obyuatowmxca

Paspeu 1. BemecTBo M XuMH4yeckue peaknuu (17 4)
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IloBTOpEHME U yIIy6GIeHUe
3HAaHMH OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[lepuoanyeckuii 3akoH. [lepuoguyeckas cucteMa XUMHUIECKUX
asieMeHTOB /I. . MeHpesieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MepUO/I0B, Kalus, KaJbLUA U UX

coeZJUHEHUH B COOTBETCTBUH C MOJIOXKEHHUEM 3JIEMEHTOB B
MepUoAUYECKON CUCTEME U CTPOEHUEM HUX aTOMOB.
Knaccudukanus 1 HOMeHKJIaTypa HeOpraHU4eCKUX BEIlEeCTB
(MexxyHa-po/iHas ¥ TpUBHUAJIbHAsA). XUMHYeCKHe CBOHUCTBA
BELIECTB, OTHOCSIIUXCS K PAa3/IMYHBIM KJIacCaM HeOpraHU4YeCcKUxX
coeJlJMHEHUH, UX FreHeTHYecKasl CBSI3b HEOPraHUYeCKHUX BellleCTB.
CTpoeHue BeleCcTBa: BUJbl XUMUUECKOH CBSI3U U TUIIbI
KPHUCTA/UTMYeCKUX PEeIETOK. *3aBUCHMOCTb CBOMCTB BEIECTB OT UX
cTpoeHus.*

JleMoHCTpaLumu

1. Moziesiu KpUCTa/L/IMYeCKUX PeIlETOK HeOpraHU4eCKUX BelllecTB.
2. KopoTkonepuoHas U JIJIMHHOTIEPUOAHAS GOPMBI
[lepriofnyeckoi cUCTEMBI XUMHUYECKHX 3JIEMEHTOB

JI. 1. MeHnpeneeBa

XapaKTepu30BaTh XUMHUUECKHE 3JIEMEHThI IEPBBIX TPEX MEPUOJ0B, KATHUS U
KaJIbLIUsl [0 UX [oJI03KeH U0 B [lepuouyeckoii cucteme /[l. U. MeHesieeBa ¢
OTOpOi Ha aITOPUTM.

KnaccudunupoBaTh U Ha3bIBaTh HEOPraHUYeCKUE BelleCTBAa U3yYeHHbIX
KJIACCOB C OIIOPOM Ha CXeMY, TabJIUIY paCTBOPUMOCTH.

OnucelBaTh 061IME XUMUYECKHe CBOMCTBA BeLeCTB pPa3/IMYHbIX KJIACCOB,
MOATBEPXAATh CBOMCTBA MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHU I
XMMUYECKHUX peaKkL Ui ¢ onopoi Ha cxeMy.

OnpefensiTh BUJ XUMUYECKOHN CBSI3U U TUI KPUCTAIMUECKON pPEIETKH
BelllecTBa C OIIOPOU Ha cxeMy.

[IporHo3upoBaTh CBONCTBA BELECTB B 3aBUCHUMOCTH OT UX CTPOEHHUSI [TOC/Ie
npeJBapUTeIbHOTO pa3bopa.

BricTpauBaTb pa3BépHyTble MUCbMEHHbBIE U YCTHbIE OTBETHI C OIIOPOH Ha
“HpOpMaLHMIO U3 y4eOHMKA U CIPAaBOYHBIX MaTepHUaoB, T PaMOTHO
HCII0J1b30BaTh U3y4YeHHbIN IOHATUHHBIN annapaT Kypca XUMHUHU.

HWcnosib30BaTh npy BBINOJHEHUH yUe6HBIX 33/JaHUH U B ITpo1iecce
HCCJIe[l0BaTebCKOM AeATeJbHOCTH Hay4YHO-NONYJISPHYIO JUTEPATypy
XMMHUYECKOI0 CoZlep>KaHus, CIpaBOYHble MaTepuaJibl, pecypcbl UHTepHeTa
10/, PyKOBO/ZICTBOM Ilefiarora.

Tema 1. OCHOBHBbIE
3aKOHOMEpPHOCTH
XUMHYECKHUX peaKI i
(44)

Knaccuduxanusa XMMU4ecKUX peakui 110 pa3/IMYHbIM IPU3HAKaM
(o 4Mc/1y M cOCTaBy Y4acTBYIOLIMX B peaKIMH BelleCTB, *11o
TeN0BOMY 3P PEeKTY, 10 U3MEHEHHUIO CTelleHeH OKUCIeHNS
XMMHUYECKHUX 3/IeMEHTOB, 10 06PAaTUMOCTH, 110 YIacTHIO
KaTasusartopa).*

*JK30- M IHAOTEPMHUYECKHEe PeaKIUH, TEPMOXUMHUYECKHe
ypaBHeHUsl. [IoHATHE O CKOPOCTH XUMHYeCKOH peakuuu. [loHsATHE O
TrOMOTEHHBIX U reTeporeHHbIX peakyusx. [loHATHe 06 06paTUMBIX
Y Heo6paTUMBIX XUMHUYECKUX peaKuusax. [IoHsATHe 0 XUMHUYeCKOM
paBHOBecuH. PaKTOPHI, BAUSIOLINE HA CKOPOCTb XUMUYECKOU
peakIiuy 1 NoJIoKeHHe XMMHUYeCKOro paBHOBecus1.*
OKHCJINTENbHO-BOCCTAHOBUTE/bHbIE PEAKIUH (3JIeKTPOHHBIN
GasTaHC OKHCIUTENbHO-BOCCTAHOBUTEJIBHON PeaKLiUH).

JleMoOHCTpanuu

1. 3aBUCUMOCTB CKOPOCTH XUMHUYECKOH peaKLUU OT Pa3JIMYHbIX
dakTopoB.

2. BosgelicTBre KaTanM3aTopa Ha CKOPOCTb XUMHUYECKOH peakIuu.
3. [IpuMepb! HEOGPATUMBIX U 06PATUMbIX peaKLIUH.

4. CMelleHNEe paBHOBECUSI XUMHUYECKON PEAKIUHU.

BobruuciieHus
— KOJIMYeCTBa BelLlecTBa, 06'bMa U MacChl peareHTOB U1
MPOAYKTOB 10 ypaBHEHUSIM XUMHUYECKUX peaKLui

PackpeiBaTh CMBIC/ M3yYaeMbIX TOHATUH U IPUMEHATD 3TH NIOHATHUS NIPU
OINMCAaHUU CBOMCTB BelleCTB U UX NpeBpalleHUH.

KnaccupunupoBaTh XUMHYECKHE PEAKIMH 110 PAa3JIUYHBIM PU3HAKAM.

YcTaHaBAUBAaTb 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklMy OT Pas3IMyHbIX
$akTOpOB M0/, pyKOBOCTBOM YYUTEIS.

[IporHo3upoBaTh BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX NTPeBPaLleHUH B
Pa3JIMYHBIX YCJIOBUSX MOCJE PeIBAPUTETbHON pabOTHhI.

OnpegensiTh OKUCJAUTENDb U BocCTaHOBUTeb B OBP.

CoCTaB/IAATh 3JIEKTPOHHBIN 6allaHC peaKLUH.

[Ipor3BOAUTD BEIUKUCIEHHUS 10 XUMUYECKUM YPAaBHEHUSM I10 aJITOPUTMY.

BricTpauBaTb pa3BEépHYThle MUCbMEHHBIE U YCTHBIE OTBETHI C ONTOPOH Ha
“HPOPMALMIO U3 Y4eGHUKA U CIIPABOYHBIX MAaTEPHAIOB, TPaMOTHO
HCII0JIb30BaTh U3y4YeHHbIN MOHATUNHBIN allapaT Kypca XMMUHU [ocJie
MpeBapUTENbHOTO CTPYKTYPUPOBAHUS MaTepUaJa.

HWcnosib30BaTh MPHU BBINOJHEHUH YYe6OHbBIX 33/JaHUH U B ITpolecce

HCCJIEI0BATE/bCKOM JIeTeIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMMYECKOT0 COJIepXKaHus1, CIpaBOYHbIe MaTepHaJbl, pecypchl MHTepHEeTa
10CJIe KOHCYJIbTALMH C [1€JaroroMm.
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Tema 2. d/1eKTpoIMTHYECKas
Aucconuanus. XuMmuiecKue
peaknuu B pacTBOpax

(84)

Teopust 3/IeKTPOJTUTHIECKOHN JUCCOUAIMU. DTEKTPOJIUTHI U
He3JIeKTPOoIUThl. KaTHOHBI, aHUOHBL. *MeXaHU3M AU CcCoLMaluu
BEIIECTB C pa3JIMYHbIMU BUJIAMU XUMUYECKOU CBSI3U. CTENEeHb
Auccounanuu.* CUIbHBIE U c1abble 3JIEKTPOJIUTHL.

Peakunu HOHHOTO 06MeHa, YCI0BUs UX IPOTeKaHHUs. NoHHbIe
ypaBHEHUs peakLuil.

XuUMHUYECKHe CBOMCTBA KUC/IOT, OCHOBAHUM U COJIEH B CBETE
npe/CcTaBJeHUH 06 3/1eKTPOIMTUYeCKOU Auccounanuu. Cpesa
pactBopa. [loHsiTHE 0 TUAPOIU3E COJIEH.

KauecTBeHHble peaKLiUy Ha KATHOHBI

Y aHUOHBI : XJIOpUJ-, 6pOoMUJ, HO3U[-, cyIbdaT-, KapOoHaT-,
cuMKaT-pochaT- aHUOHBI, THAPOKCU/-MOHBI KaTHOHBI aMMOHUS,
MarHus, KaJblLUs, aJIOMUHUS, )Kese3a 2+, 3+, [UHKAQ,
MPUCYTCTBYIOLHE B BOJHbBIX pPACTBOPAX..

JleMoOHCTpaLumn

JiekTprYecKast IPOBOJUMOCTb PACTBOPOB BEIECTB; JBUIKEHUE
HWOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, HJIIOCTPUPYIOIIYE NPU3HAKH TPOTEKaHHUs peaKui
HOHHOTO 06MeHa.

OnbITHI IO ONIPEZEJIEHHUI0 CPe/ibl B paCTBOpax CoJiel (xaopuaa
HaTpus, Kap6boHATa HATPHs, XJIOPHUAA [IMHKA).

JlaGopaTopHble U NPaKTHYeCKHe

pa6oThl

JlabopaTOpHBIN OMBIT:

Ne8Peakuuy HOHHOTO 06MeHa B pacTBOPAX 3J1IEKTPOJIUTOB:
cysabdara meau(Il)

Y L1EJ104HM, Kap6oHaTa HaTPHs U COJITHON KUC/IOTBI, peaKLus

HeﬁTpaJ’IHSaL{HH MexAy ruipoKCU/IOM KaJiud U COJISTHOW KHCJIOTOH.

Ne9. KayectBeHHble peaKLMn Ha MOHbI B pacTBope.

[IpakTHyeckas pabora:
Ne 1. PenieHue skcnepuMeHTa/IbHbIX 337124 110 TEMe.

Boruuncienus
— 110 YypaBHEHHSIM XHMHUYeCKUX PeaKui

PackpbIBaTh CMbIC/ U3y4aeMbIX OHATHUH, a TaK)Ke CMbIC/I TEOPUU
3JIEKTPOJIUTHYECKOH AUCCOLIMALIMY C OIOPOH Ha CXEMBI.

OGBACHATb NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJIHBIX PACTBOPOB C IIOMOLIIbIO TTejiarora.

CocTaBJIAATh YpPaBHEHUS JUCCOLMALMH KUCIIOT, LeJI0YEH U COJIEH, TOJIHbIE
Y COKpallléHHble HOHHbIE YPAaBHEHHUsI XUMHUYECKUX PeaKIUi MOHHOTO
o6MeHa.

[I1aHUPOBATDb U OCYLIECTBJATD HA IPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAaGJIIOJ€HHUS, Zie/1aTh BBIBO/bI 10 PE3YJIbTaTaM 3KCIepUMEHTa
1ocJjie NpeJBapuTeNbHOM paboThl.

CiefoBaThb paBUaM 6€30MacHOM paboThl B JIa60paTOPUU NPHU
WCNO/Ib30BaHUH XMMHUYECKOH NOCyAbl U 060PYAOBAHHUSA 10/, KOHTPOJIEM
nezjarora.

[Ipou3BOAUTb BLIYUCIEHUSA 10 XHMUYECKUM YPABHEHUAM.

BricTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOX Ha
“HGOpPMaLMIO U3 y4eOHHKA U CIPAaBOYHBIX MaTepHaJIOB, FPAMOTHO
WCIO0/1b30BaTh U3y4YeHHbIH TOHATUHHBIN annapaT Kypca XUMHUH 110CJIe
MpeJBapUTEIbHOTO CTPYKTYPUPOBAHUS MaTepHasa.

Hcnonb3oBaTh NpH BINOJIHEHUH Y4e6HBIX 3alaHUH U B TIpoliecce
HCC/Iel0BaTEbCKOH 1eSITeIbHOCTH HAYYHO-MOMYJISIPHYIO JIUTEpaTypy
XMMHYECKOI'0 COJIepKaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl MHTepHeTa
rocJie KOHCY/IbTallUH C elaroroM.

Pasaen 2. HeMmeTas1ibl U UX coeUHEHUS (24 4)
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Tema 3. O61as
XapaKTepUCTHKa XMMUYEeCKUX
3sieMeHTOB VIIA-rpynmnsl.
l'anorens!

(44)

0611as XapaKTepUCTHUKA rajoreHoB. 0COGEHHOCTH CTPOEHUS
aTOMOB 3THUX 3JIEMEHTOB, XapaKTePHBIe Jisi HUX CTENeHH
okuceHus. CTpoeHue U pusnyecKkre CBONCTBA NPOCThIX

BellleCTB — rajoreHoB. XUMHYECKHe CBOMCTBA Ha TPUMepe XJ10pa
(B3auMoAelcTBYE C MeTa/JIaMH, HEMeTaJlJlaMH (BOZOPOJOM U
KucaopozoMm),*wenodamu*). Xaoposogopo. CosisiHasi KUCJA0TA,
XMMHUYECKUE CBOUCTBA, *nosydeHne®, npumeHeHue. KauecTBeHHbIE
peakLM{ Ha raJIoreHu/-HoHBbL. */leficTBHE XJI0pa U XJIOPOBOJOPOAA
Ha OpraHM3M 4YesioBeKa.* BaxkHel1Me XJIOpUAbI U UX HAX0XK/AEHHE B
pUpOJiE.

JleMOHCTpanuu
BujeomaTepuaJibl: raJlOreHbl U UX CO€IUHEHUS.
O6pasubl XJIOPHUI0B.

JlaGopaTopHbIe ¥ NPpaKTHYeCKHe PaGoThl
JlaGopaTOpHBIH OTIBIT:

PacnosnaBaHue XJ10pU/-MOHOB.

[IpakTHyeckas paboTa:

Ne 2. [TonyyeHue COAHON KUCIOTHI, U3y4eHUe e€ CBOWCTB.

BeruuciieHUs
10 ypaBHEHUSIM XUMUYECKUX peaKLUi.

OOBACHATH 061IMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
coeJJUHEHHUH B Ipe/ie/iaX MaJIbIX IEPHUO/I0B U IJIaBHBIX MO/TPYIII
[leprognuecKOl CUCTEMbI XHMHUYECKHX 3JIEMEHTOB C Y4ETOM CTPOEHHUS UX
aTOMOB C UCII0/Ib30BaHHUEM CXEMbI.

XapakTepu3oBaTb GU3NUYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB
rajoreHoB (Ha MpUMepe XJIopa) U CJIOXKHBIX BelleCTB (XJIOPOBOAOPOAA,
XJIOpUJA HAaTPHs), CIOCOOBI UX MOJYYeHHs], IPUMEHEHNEe U 3HaYEHUe B
MPUPO/ie U KU3HH YeJI0BEKaA MOCJIe CTPYKTYPUPOBAaHUS MaTepHaa.

OnpenesisiTh raJOreHU/[-MOHbI B pAaCTBOPE C UCMOJIb30BaHUEM TaGIUIbI
"XapakTepHble peaKI[u{ Ha aHUOHBI".

[1J1aHUPOBATh U OCYLIECTBISATH Ha NPAKTHKE XUMUUECKHe 3KCIIepUMEHTHI,
MPOBOAUTD HAGJIIOIeHUS, IeIaTh BBIBOADI 110 Pe3yJIbTaTaM 3KCIIEPUMEHTa
MocJie IpeJiBapyUTeNbHON PaboThI.

Tema 4. O61mas
XapaKTepHUCTHUKA XUMHUYECKHX
asieMeHTOB VIA-rpynmnel Cepa
U eé coeguHeHUA (5 4)

O6u1as xapakTepucTuKa 3jieMeHToB VIA-rpynnsl. Oco6eHHOCTH
CTpPOEeHUsI aTOMOB 3TUX 3/IEMEHTOB, XapaKTepHble JIJI1 HUX CTelleH!
okucaeHus. CTpoeHue U GU3NIECKUE CBOMCTBA MPOCTHIX

BellleCTB — KHUCJI0PO/a U Cepbl.

AnnotponHble MoAUUKALIMU KUCIOPOJA U cepbl. XUMUUECKUE
CBOMCTBa cepbl. B3auMoeiicTBHe c HeMeTalJaMU - BOAOPOZOM U
KHUCJI0OPO/IOM, MeTa/lJlaMH, KOHIIeHTPUPOBAaHHBIMU a30THOH U
cepHoM kucaoTaMu. CepoBoJi0poj, CTpoeHUe, PU3UYecKUe

OG6BACHATH 00IIKEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JieMeHTOB VIA-
IpYNIbl U UX COeJUHEHUN
C y4ETOM CTPOEHHsI UX aTOMOB C ONIOPOM Ha cxeMy "M3MeHeHUe paZinyCcoB B
noArpymnmnax".

XapakTepusoBaTh pu3nvecKue
Y XMMUYecKHe CBOWCTBa IPOCTOr0 BelLlecTBa Cepbl U eé coeJUHEeHU N
(cepoBOOPO/A, OKCHAOB CEPbI, CEPHON KUCJIOTHI, Cy/1bGATOB), CIOCOGHI UX
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Y XUMHUYECKHe CBOHCTBa (KI/ICJIOTHI)Ie u BOCCTaHOBI/ITeJIbeIe). MOoJIy4€eHHd, NIpMMEeHeHWue U 3Ha4YeHHe B IIPHUPOoJe U XKU3HU YeJIOBEKa C

OKcH/ABI CEPbI KaK NPeJCTAaBUTENN KUCJIOTHBIX OKCU0B. CepHast ONOPOH Ha CXEMY U IJIaH.

KHUCJI0Ta, U3ndecKre U XMMHUYeCKHe CBOMCTBaA (061Me Kak OnpeziesiTh HaJM4YUe Cy1bdaT-HOHOB B pacTBODE.

Npe/ICTaBUTEIS Kacca KUCIOT U *cienuudeckue®), npuMeHenue. | O6bACHATH CYIIHOCTb 3KOJIOTMYECKUX ITPOGJIEM, CBSI3aHHBIX C IepepaboTKOM
CepHHUCTast KUCJIOTA. COeJMHEHUH cepbl ITOCJIe CTPYKTYPHUPOBaHHUS MaTepyaJa.

*XMMHYecKHe peaKL1y, JeXallle B OCHOBE IPOMBIIIJIEHHOT'O [I1aHMpPOBATh U OCYLIECTB/IATh HA IPAKTHKE XUMHYECKHE 3KCIIEPUMEHTHI,
crnoco6a noJiy4yeHust CEpHOM KUC/IO0THIL. ANnapaThl U IPOTEKaIoI1e B POBOJUTD HAaOJIIO/IEHHS, 1e/1aTh BbIBO/bI 10 pe3y/IbTaTaM 3KCIEpUMEHTa.
HUX NpoLecchl (Ha pyuMepe NPOU3BOACTBA CEPHOHN KUCIOTHI).* CrneoBaTh NpaBUaM 6e30NacHOM paGoThl B 1ab0OpaTOPUU NPH

CoJiu CepHOH KHUCJIOTBI, KaueCTBEHHAs peaKLysl Ha Cy/bdaT-HOH. HCIO0JIb30BAHUH XMMUYECKOH NOCYAbl U 060PYAOBaHHUs 10/ PYKOBOACTBOM
HaxoxzieHue ceprl U eé coeiMHEHUH B TpHUpoJe. *XuMHuyecKoe nezjarora.

3arpsisHeHUe OKpYXarollel cpeibl COeIUHEHUSIMH CEPBI [Ipou3BOAUTL BBIYUCIEHHS 110 XUMHUYECKUM yPaBHEHUSIM I10 aITOPUTMY.
(KuCI0THBIE AOXK/H, 3arPSI3HEHME BO3/lyXa U BOJJ0EMOB), CIIOCOObI Hcnonb3oBaTh NpU BEINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,

ero npeAoTBpalieHus.* crnpaBoYHble MaTepuaJbl (IleproUYecKyto CUCTEMY XMMUYECKUX

anemeHToB /l. U. MenzesneeBa, Tab/IMIy pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUU U coJied B BOJe, 3JIeKTPOXUMUYECKUH psijl HAaPsSXKeHU N
MeTaJlJIOB).

HWcnonbp30BaTh NpU BLINMOJIHEHUH YYeOHbBIX 3aZlaHUH U B Ipoliecce

JleMoHCTpanum
Kosnneknuu (BujeoMatepuassl): cepa U eé coeiMHEHHUS.
O6yryinBaHUe caxapa NoJ JecTBHeM KOHIeHTPUPOBAHHOM cepHOU

KHUCJIOTBI. o

HCCJIe/J0BATENbCKOM [IeITe/IbHOCTH HAyYHO-MOMYJISIPHYIO JIMTEPATYPY
JlaGopaTopHbIe U NPAaKTHYECKHE PAGOThI XUMHYECKOTO CO/iep KaHus, CIPAaBOYHbIE MaTepHaJibl, pecypcbl UHTepHeTa
JlabopaToOpHbIE OMBITHI: [0CJIe KOHCYJIbTALMHU C [1earoromM

O6HapyxeHUe cybPaT-HOHOB.

B3aumogelicTBrUe pa36aBJIeHHOU CEPHON KUCIOTHI C [IUHKOM.
BbruuciieHUs

M0 ypaBHEHUSAM XUMHUYECKUX PeaKIHit
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Tema 5. O61as
XapaKTepHUCTHKa XUMHUYECKHX
3/71eMeHTOB VA-rpynnel. A3oT,
docdop u ux coeguHeHUA
(74)

O611as xapakTepucTHKa 3/1eMeHTOoB VA-rpynnbl. 0CO6eHHOCTH
CTPOEHHSI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpo/Jie, PUsUvecKre U XUMUYECKHe
cBoiicTBa. KpyroBopoT a3oTa B npupo/e.

AMMMaK, ero pusnyecKue U XMMUYECKHE CBOMCTBA, NOJIyYeHHE U
npuMeHeHue. CoJiM aMMOHUS, UX PU3UYECKHE U XUMUYECKHE
CBOMCTBa, NpUMeHeHHe. KayecTBeHHas peaklMsi Ha HOHbI aMMOHHUS.
A30THas KUCI0Ta, eé pu3nyecKue U XUMHUYecKue cBoicTBa (061iue
KaK Ipe/ICTaBUTeJIs KJIacca KUCIOT U *cienupudeckue*).
*A3oTHCTas KUCI0Ta. Mcnosib30BaHWe HUTPATOB U COJIed aMMOHUS
B KayecTBe MUHEPa/IbHbBIX y00peHUH.*

X1vMHYecKoe 3arpsi3HeHNe OKpyKaloleH cpeJibl COeAMHEHUSAMHU
a30Ta (KUCIO0THBIE J0XK/H, 3arpsI3HeHNe BO3/IyXa, TOYBbI U
BOJI0EMOB).

docoop, *annoTponHsie Mogudpukanuu ¢ocpopa*, pusndeckue u
XMMHUYEeCKHe CBOMCTBA.

Oxkcug docopopa(V) u pochopHas kuciaoTa, pusndeckre U
XMMHUYEeCKHe CBOUCTBA, *nosyyenue.* *KayecTBeHHas peakius Ha
docdaT-uoHbL*

*Wcnonp3oBaHre pocdhaToB B KaueCTBe MUHEPATbHBIX Y06peHH.*
3arpsi3HeHHe NPUPOAHBIX BOJ0EMOB pochaTaMH.

JleMoHCTpanum
Kosnekuuu: pocdop u ux coeiuHeHUs.
B3auMogelicTBUe KOHIEHTPUPOBAaHHON a30THON KUCJIOTHI C MEAIBIO.

JlabopaTopHble U NpaKTU4YeCKHe paGoThbl

Jla6opaTOpHbIE ONbITHI:

1. BzauMoaelicTBHE coJiell aMMOHHUS C IIEJI0YbIO.

2. O3HaKoMJIeHHE ¢ 06pa3l;aMy a30THBIX U GOCPOPHBIX yA0OPEHUH.
[IpakTHYeckas paboTa:

Ne 10. [TonyyeHre aMMHUaKa, U3y4yeHHe ero CBONCTB.

BeruuciieHus1
110 ypaBHEHHUAM XMMUYECKUX peaKLui

OGBACHATH 001I[1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/1eMeHTOB VA-
IPYNIbl U UX COeJUHEHUH C y4ETOM CTPOEHUsI UX aTOMOB.

XapakTepusoBaTh pu3nvecKre U XMMHUYeCKHe CBOMCTBA POCTHIX Bell|eCTB
asoTa U pocdopa U ux coeJUHEHUH (aMMHUaAKa, COJIeH aMMOHUS, a30THOHU
KHCJIOTBI, HUTPATOB, okcuza pocdopa(V) u dochopHO# KUCIOTHI,
docdaToB), crtoco6bl UX MOJTyUeHMs, IPUMeHeHHe U 3HaYeHHe B IPUPO/Je
Y )KM3HU YesloBeKa C UCII0/1b30BaHUEM CXEeMBI.

OnpezenaTb HOHBI aMMOHUS U pochaT-HOHBI B paCTBOPE C UCI0JIb30BAaHHEM
Tab MLl "XapaKTepHble peaKL U1 Ha KATUOHBI U aHUOHBI'".

O6bACHATD CYLIHOCTD 3KOJIOTMYECKUX NPOGJIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeiMHeHU a3oTa U pocdopa B OKpyKamwllelt cpese.

[ln1aHMpOBATE U OCYLIECTB/IATH Ha NPAaKTUKE XUMHUUYeCKHe IKCIIepUMEHTHI,
NPOBOAUTH HAabJII0/IeHHUS, Zle1aTh BbIBOABI 10 Pe3yJIbTaTaM 3KCIEPU-MEHTA.

CnefoBaThb npaBuaM 6e30MacHOi paboThl B 1ab0OpaTOPUU NIPU
HCIOJIb30BaHUH XMMHUYECKOH NOCYAbl U 060PYA0BAHUSA.

[Ipon3BOANTE BEIYHCIEHHUS 10 XUMUY€CKUM YPaBHEHHUAM.

Hcnonb3oBaTh NpU BEINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
CIIpaBOYHbIe MaTepHasbl (IepUOANYECKYI0 CHCTEMY XUMUYECKUX
aneMeHTOB /l. . MeHies1eeBa, TabIMLy paCTBOPUMOCTH KHCJIOT,
OCHOBAHUM U COJIEN B BOJE, 3JIEKTPOXUMUYECKUH psAJ, HAPSXKeHUH
MeTaJljIoB).

Hcnonb30oBaTh NpU BINOJHEHUH Y4e6HBIX 3alaHUH U B Tpoliecce

UCCJIEI0BATE/IbCKOM JIETENIbHOCTH HAYYHO-TIOMIYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIepP3KaHus1, CIPAaBOYHbIE MaTepHalbl, pecypcel MHTepHeTa
H0CJIe KOHCYJIbTALUHU C 1ejaroroM

Tema 6. O611as XapaKTepuc-
THKAa XMMUYEeCKHUX 3JIEMEHTOB
IVA-rpynmbl.

Yriepoj ¥ KpeMHHH M MX

Yriiepo, a1s0TponHble MogubUKaLUY rpaduT, aIMas.
B3auMo/ielicTBHE ¢ MeTa//IaMU, HEMETAJIaMH,
KOHLEHTPUPOBAHHBIMU a30THOH U CEPHON KUCJIOTAMH,
pacnpocTpaHeHHe B IpUpo/jie, PU3UYeCKHe U XUMUYECKHE

O6bsACHATD 00611j1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOKCTB 3J1IeMeHTOB IVA-
IPYINIIbI U UX COEIMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb pU3HYECKHE U XUMUYECKHE CBOWCTBA NPOCTHIX BELECTB
yrJjiepojia ¥ KpeMHHUS U UX COe/IMHEeHUH (OKCU0B yIJepo/a, yroJbHOH
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coeAUHEHUA cBoiicTBa. Afcop6ius. KpyroBopoT yriiepojia B IpUpoJe. KHUCJIOThI, KApOOHATOB, OKCH/Ia KpEMHHUS, KDeMHHUEBOM KUCJIOTHI,

(8u) OxcuAbl yriaeposa, ux GU3nUecKre U XMMUYECKHEe CBOMCTBA, UX CUJIMKATOB), CNIOCOOBI UX MOJIyY€eHUs], IPUMEHEHYe U 3HaYeHHe B IPUPO/ie
JleicTBYe Ha XUBble OPraHU3MBI, I0JIyYeHHe U IPUMeHeHHe. Y )KH3HU YesloBeKa.
*JKoJIOrHYecKHe IPo6JIeMbl, CBsI3aHHbIE C OKCUAOM yriepoaa(IV); OnpefensiTb KApOOHAT- U CUJIMKAT-
rUIOTEe3a [J106aJIbHOTO NOTENJIEHUS KJIMMATa; NaPHUKOBBIH HOHBI B pacTBOpE.
adpdekrt.* OO6'BSICHATD CYLHOCTb 3KOJIOIMYECKUX TP06JIeM, CBSI3aHHBIX C HAX0XK/AeHHeM
YroJsibHasi KUCJIOTA U €€ CoJy, UX PU3NYeCcKHe U XUMUYeCKHe YIJIEKHUCJIOTO ra3a B OKpyKamwliel cpefe.
CBOMCTBa, NOJIy4eHHe U NpUMeHeHHe. KauecTBeHHas peakuus Ha WinocTpupoBaTh B3aUMOCBSI3b HEOPraHUYECKUX COeJUHEHUH yTieposia U
KapOOHAaT-UOHBL OpraHUY€eCKHX BELECTB M0/, PYKOBOJCTBOM YUUTEIS.
*[lepBoHayYaJIbHbIE NOHATHUA 06 OpraHMYeCKHX BellleCcTBaX Kak o [I1aHKUPOBATh U OCYLIECTBI/IATD HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
COeJMHEHUSIX YTJIEPO/a: 0COGEHHOCTH COCTaBa U CTPOEHHUS. MPOBOJUTD HAaOJIIOIEHHS, [1e/1aTh BBIBOZbI 10 pe3y/IbTaTaM 3KCIIepUMeHTa
[ToHATHE 0 GMOJIOrMYECKH BaXKHBIX BellleCTBAX: XUPAX, beIKax, nocJie nNpesiBapuTebHON paboThl.
yrjeBojiax. MaTepuaibHO€e eJHUHCTBO OPraHUYeCKHX U CnenoBaThb npaBuUaM 6e30NacHOM paGoThl B 1abOpaTOPUU NPU
HeopraHM4eCKHUX COeIMHEHHUH.* HCMO0/Ib30BaHUH XMMHUYECKOH NOCyAbl U 060PYyAOBaHHUS.
*KpeMHUH, ero pusnyeckre 1 XMMUYeCcKHe CBOHCTBA (Ha mpuMepe Hcnonb30BaTh NpU BINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
B3aMMO/IeHCTBUA C META/VIAMU U HEMETa/IaMHU), TOJIyYeHue U crnpaBoyYHble MaTepuaJbl ([leprosnyeckyro cUCTeMY XMMUYECKUX
NpUMeHeHHe B 3JIEKTPOHUKe.* aneMeHToB /l. . MeHies1eeBa, TabIMLy paCTBOPUMOCTH KHCJIOT,
*CoeHeHUs KpeMHUs B mpupoge. O61ye nmpecTaBieHus 06 OCHOBaHUH U CoJIeH B BOJI€e, 3IEKTPOXHMHUYECKUH ALl HanpsKeHUH
okcuzie kKpeMHUA(IV) 1 KpeMHHeBOH KucoTe. CHIMKATBDI, UX METaJIJIOB) MOCJIe KOHCY/IbTALMH C IeAaroroM.
HCIO0JIb30BaHME B OBITY, MEAUILHE, TPOMBIIIJIEHHOCTH. HWcnosib30BaTh Npy BBINOJHEHUH yUe6OHBIX 33/JaHUH U B ITpo1iecce
BakHelLIe cTpoUTE/IbHBIE MaTePHaJIbl: KEPAMHUKa, CTEKJIO, HCCJIe[lOBAaTeNbCKOM J1eATeIbHOCTH HAYYHO-TIONYJ/IAPHYIO JIUTEPATYPY
IIEMEHT, 6eTOH, Xesie306eToH. [Ipo61eMbl 6e30I1aCHOTO XUMHYECKOT0 COZlep>KaHUs, ClIpaBOYHbIe MaTepHuaJbl, pecypcbl UHTepHeTa
KCMO0J/Ib30BaHUS CTPOUTEJIBHBIX MaTepPHa/IOB B IOBCEJHEBHOH 1ocJ/ie KOHCY/IbTAlMH C TeJarorom.
KU3HU.*
JleMoOHCTpanum
Mo/ies1u KpUCTa/LJIMYECKUX PELIETOK a/Ma3a, rpaduTa, MoJIeKYJIbl
dysnepena.
Apncop6uyst pacCTBOPEHHBIX BELLECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BujeoMaTepurasbl: CUJIMKAaTHAs HPOMBILIIEHHOCTD.
Moziesin MoJIeKyJ1 OpraHUY€eCKUX BEILECTB.
JlaGopaTopHble U NpaKTHYeCKHe PaGoThl
JlabopaTOpPHBIH OMBIT:
KavecTBeHHas peaklys Ha KapbOHAT-HOH.
[IpakTHYeckre paboThI:
Ne 11. [TosiyyeHue yryieKMCI0ro ra3a M U3y4eHue ero CBONCTB.
KavecTBeHHas peaklys Ha KapbOHAT-HOH.
Ne 12. PelieHue sKCIiepUMEHTAJIBHBIX 33/1a4 0 TeMe «HeMeTas/ibI».
BoruMciieHus
110 ypaBHEHUSIM XUMHUYECKUX PeaKLMH, eC/IM OJJUH U3 peareHToB
JIaH B BU/Ie BOJHOI'0 pacTBOpPa C U3BECTHOM MacCOBOM Jj0J1eM.

Paspeu 3. MeTaJuibl M X coeguHeHus (20 4)
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Tema 7. 061mue cBo¥icTBa
MeTaJIJIOB
(44)

O611as xapaKTepUCTHKaA XUMHUUYECKHUX 3/IEMEHTOB — MeTaJlJIOB Ha
OCHOBaHUU UX M0JIoxKeHUs B [leprouyecKoil cucTeMe XMMHUYeCKUX
asieMeHTOB /I. . MeHpiesieeBa u cTpoeHus aToMOB. CTpoeHUe
MeTaJl10B. MeTa/liMdeckas CBSI3b U MeTaJlJIndyecKas
KpUCTa/INYecKasi peléTKa. JJ1eKTPOXUMUYECKUH psj,
HanpshbkeHUH MeTasioB. Pu3nyeckre U XMMHUUYeCKHe CBOMCTBA
MeTaJ/10B. *0611He c1oco6bl NOJIyYeHUs MeTa//1oB. [loHsATHe 0
KOPPO3HH MEeTaJIJIOB U OCHOBHBIE CIIOCOOBI 3all{UThl OT KOPPO3UH.
CrniaBel (CTastb, YyTYH, AOPAJIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U MPOMBILLJIEHHOCTH.*

JleMOHCTpanuu

O3HaKoMJIeHHE C 06pa3laMy META/IJIOB U CIVIABOB, UX
dU3NYECKUMU CBOHCTBAMH.

Mopenu KpUCcTa/IM4eCKUX pPelETOK MeTaslJIOB.
BujieomaTepuasibl: KOppO3Usi METAJLJIOB.

JlaGopaTopHble U NPaKTHYECKHE PaGOThI

JlaGopaTopHbI€ OMBITHI:

O3HakoMJIeHHe ¢ 06pasLaMH CIJIaBOB METAJLJIOB.

3aBHCHMOCTb CKOPOCTH peaKIMi MeTaJljia C KUCJIOTOU OT MPUPO/IbI
MeTaJLa.

BeruuciieHus
— 110 ypaBHEHUSIM XUMUYECKUX peaKLui, eCiu OJUH U3 peareHToB
COEPKUT IPUMeCU

PackpbIBaTh CMBIC U3y4aeMbIX IOHATUN U IPUMEHSITh 3TH NOHATHS NPU
OTMMCAaHUHU CBOWCTB Bell[eCTB U UX MpeBpalleHuH.

OGBSACHATH 001[1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3JIEMEHTOB-
METaJlJIOB U UX COeJJUHEHUH C yYETOM CTPOEHHsI UX aTOMOB.

XapaKTepu30BaTh CTPOEHNE METAJLJIOB, 0611e GU3UIECKHEe U XUMUYECKHe
CBOICTBa METaJLJIOB.

XapakTepHu30BaTh 06IIKe CIOCOObI MOJYYEHHs METAJLJIOB TOC/Ie
CTPYKTYpUPOBaHUS MaTepHaa.

CrefoBaTh MpaBUaM 6€30MaCHOM paboThl B JIaG0paTOPUU NPU
HCH0JIb30BAHUHU XUMHYECKOH OCY/1bl U 060pyI0BaHUS.

[IpOU3BOAUTH BBIUUCIEHHUS 10 XUMUYECKUM YPABHEHHUSM.

HWcnosib30BaTh Npy BBINOJHEHUH yUYe6HBIX 3a/JaHUH TEKCThI y4eGHUKa,
cnpaBoyHble MaTepuasbl ([leproadecKyto CHCTEMY XUMUYECKUX
anemeHToB /l. U. MenzesneeBa, TabIMIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUU U coJied B BOJe, 3JIeKTPOXUMUYECKUH psj, HAapSXKeHU N
MeTaJlJIOB).

HWcnosib30BaTh npy BLINOJHEHUH yUe6HBIX 3a/JaHUH U B ITpoliecce
HCCJIe/IOBATE/bCKOM AeATEJbHOCTH HAYYHO-TOMYJIPHYIO JIUTEPATYPY
XUMHYECKOT0 COZlepKaHUs, ClIpaBOYHbIe MaTepHuaJbl, pecypchl UHTEepHeTa
MocJie NpeBapUTENbHON KOHCY/IbTAIMH C IIeJarorom
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Tema 8. BaxkHeimue
MeTaJLJIbl U X COeIMHEHUA
(164)

Llenounsle MeTasibl. [los10keHue B [leprouyueckoil cucteme
XUMUYeCcKUX 37ieMeHTOoB /. . MeHies1eeBa, CTpoeHHe aTOMOB.
HaxoxpeHue B npupoje.

dusndeckre U XMMUYECKHe CBOWCTBA (Ha MpUMepe HaTpUs U
KaJius). OKCU/Ibl M TUAPOKCU/BI HATPUS U Kanus. [[puMeHeHue
1[eJIOYHBIX METAJIJIOB U UX COeIUHEHUH.

LlleslouHO3eMeIbHBIE METaJl/Ibl MAarHUH U KaJIbLIUH, CTpOEHUE
aToMoB. [lonoxkeHue B [lepnoandeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHpesieeBa. HaxoxzaeHue B npupoze.
duznyeckre U XUMHUYeCKUe CBOMCTBA. BaxkHelme coeiuHEeHUs
KaJbLus (OKCUJ, TUAPOKCU, con). *JKECTKOCTb BOJbI U CIOCOOBI
eé ycTpaHeHHs.*

Amomunuil. [lonoxeHue B [leproanyeckoi cucTeMe XUMUYECKUX
asieMmeHTOB /I. . MeHpenieeBa, cTpoeHre aToMa. HaxoxjeHue B
npupoge. Pusndeckue u XMMHU4YeCKHUe CBOMCTBA. AMdOTepHbIe
CBOMCTBA OKCH/Ia U THAPOKCUAA.

Keneso: cocTas, cBoiicTBa U nosyvyeHue. [losoxeHue B
[leproanyecKol cucTeMe XUMUYECKUX 3JIEMEHTOB

. . MenziesnieeBa, cTpoeHue aToMa. HaxoxeHue B npupoe.
dusnyeckre U XUMUIeCKre cBoMCcTBa. OKCHBI, TUAPOKCU/BI K COJTU
xkese3a(ll)

u xene3a(lll).

JleMoHCTpanum

BsaumozielicTBUe HATPHUS C BOJOM.

OkpalirBaHWe JIaMeHW HOHAMU HATPHs U KaJlusl.
OxpauvBaHue JaMeH! HOHAMH KaJIbLUsl.
B3zauMogelicTBre OKCH/A KaJabIUs C BOJOM.
BusieoMmaTepuasbl: TOPEHUE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IpaKTU4YeCKHe paéoThl
JlabopaTopHbIE ONBITHI:

O3HakoMJIeHHE ¢ 06pa3LaMy aJIFOMUHHSA U €T0 CIIJIaBOB.
AmdoTepHbIe CBOWCTBA THAPOKCH/A ATIOMUHUA.
KayecTBeHHbIe peaKl[MH HAa HOHBI XKeJie3a.
[IpakTHYeckre paboThI:

Ne 13. PeuieHue skcrepuMeHTabHbIX 33/1a4 10 TeMe «MeTasbi».

Boruuncienus
10 YpaBHEHUSIM XMMHUYECKUX peaKL UK.

OGBACHATH 001[Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3JIEMEHTOB-
METaJIJIOB B IpyNnax ¥ UX COeAUHEHHUH C y46TOM CTPOEHUS] X AaTOMOB.

XapakTepu3oBaTb GpU3NUECKHe U XUMUUeCKHe CBOMCTBa NPOCTHIX BEIleCTB
MeTaJIIOB U UX COeJUHEHUH (OKCHU/I0B, THAPOKCHU/IOB, COJIel) € OMOpoil Ha
CXeMy, CIIOCO6bI UX MOJIyYeHHs], IPUMEHEHHUE U 3HaYeHUE B IPUPOJIE U KU3HU
YyeJsloBeKa.

Pacnio3HaBaThb € MOMOLIbI0 KAaYeCTBEHHBIX PEAKIMH HOHbI METAJIJIOB (MarHus,
KaJsbI¥sl, aJIIOMUHUS, IMHKA, XKeJse3a (2+), )eses3a (3+), Mmeau (2+) ¢
HCI0JIb30BaHMEM Ta6/IMIbl "XapaKTepHble peaKLlMU Ha KATUOHBI".

[I1aHMpOBaTh U OCYLIECTB/IATD HA IPAKTHKE XUMHUYECKHEe 3KCIIEPUMEHTHI,
IPOBOJUTH HAOJIIOIEHHS, 1e/1aTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIIepUMEHTa.

CnenoBaThb npaBusaM 6e30MacHOM paboThl B JJabOpaTOPUH IPU
HCI0JIb30BAaHUH XUMHYECKOH MOCYIbI U 060PYyJOBAHHS.

[Ipou3BOAUTD BLIYUCIEHUSA 10 XHMUYECKHUM YPAaBHEHUAM.

BricTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOX Ha
“HGOpPMaLMIO U3 y4eOHHKA U CIPAaBOYHBIX MaTepHaJIOB, FPAMOTHO
WCIO0/Ib30BaTh U3y4YeHHbIH TOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosb30BaTh MpH BINOJHEHUH YYeOHBIX 3aZlaHUH U B TpoLiecce
HCCJIe[loBAaTeNbCKOH J1eATeIbHOCTH HAYYHO-TIONYJ/IAPHYIO JIUTEPATYPY
XUMHYECKOTr0 COZlepKaHus, ClIpaBOYHbIe MaTepHuaJbl, pecypcbl UHTEepHeTa
1ocJj1e NpeJiBapyuTeNbHON KOHCY/IbTAIMHU C 1eJaroroM

Pa3ges 4. Xumus u okpy:xawomas cpeaa (3 1)

Tema 9. BemectBa u
MaTepHaJibl B >)KU3HU
4yeJi0BeKa

*HoBble MaTepHasbl M TEXHOJIOTUM. BeljecTBa ¥ MaTepHuasbl B
MOBCe/JHEBHOM >KM3HH YesIoBeKa. XMMHUA U 37j0poBbe. besonacHoe
MCI0JIb30BaHME BellleCTB U XUMHYEeCKHX peaKIui B ObITY.

XapakTepu30BaTh POJIb XUMUH B Pa3JIMYHBIX chepax JesaTeJbHOCTH JI0/iel,
OCHOBHBIE BellleCTBa U MaTepHaJibl, IpUMeHseMble B )KU3HU COBPEMEHHOT0
YyeJIoBeKa.
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(3u4) [Ipupo/iHble UCTOYHUKH YTJIEBOJOPOAOB (YroJib, IPUPOAHbIN ras, OGBACHATD YCI0BUS 6€30I1aCHOI0 UCMOJIb30BAHUS BEIleCTB U XUMHUYECKHX

HedTb), IPOAYKTHI UX lepepabOTKH, UX POJIb B GBITY U peakuuii B ObITY.

INPOMBIIIJIEHHOCTH. AHanM3MpoBaTh U KPUTHYECKH OLleHUBATh MHPOPMAIUIO O BAUSHUU
OCHOBBI 3K0JIOTUYECKON 'PAaMOTHOCTH. XUMHYECKOE 3arpsisHeHHe NPOMBILIJIEHHOCTH, CEJIbCKOT0 X035ICTBA, TPAHCIOPTA U JIp. HA COCTOSIHHE
OKpyKarollel cpesbl (MpefiesibHO JOMYCTUMasi KOHLIEHTPpaLus OKpY>Kalollel cpe/ibl.

BeuectB — [1JK). YMeTb 0Ka3bIBaTh NEPBYI0 MOMOILb IPY XMMUYECKHX 0XKOTr'aX U OTPABJIEHUSX.
PoJib XMMUU B pelIeHUH 3KOJIOTHYECKUX TPo6ieM.* [IpyHUMATh y4acTHe B 06CYK/JEHUHU POGIEM XMMUYECKOH U 3KOJIOTMYECKON

HaIpaBJIEHHOCTH, BbICKa3bIBaTb COGCTBEHHYIO MTO3ULIMIO 110 NPo6IeMe U
npeJjaraTb BO3MOXKHBIE IIYyTH €€ pellleH!s C ONI0POd Ha MHPOpMaLHIO U3
y4yeOHMKA U ClIpaBOYHble MaTepHaIbl, pecypchbl MHTepHeTA.

[Ipn paspaboTke paGouyeil mporpaMMbl B TeMaTUYECKOM ILJIAHWUPOBAHUM [JOKHBI OBbITh YYTEHbl BO3MOXXKHOCTHU HCIOJIb30BAaHUS 3JIEKTPOHHBIX (LHUPPOBLIX)
06pa30BaTeIbHBIX PECYPCOB, IBJASIOIUXCSA y4eOHO-METOAUYECKUMH MaTeprasaMu (MyJIbTUMeJUHHbIE IPOTrPAMMBI, 3JIEKTPOHHbIE Y4eOHUKH U 3aJaYHUKH, 3JIEKTPOHHBIE
OUOJMOTEKH, BUPTYaJbHbIe JTa60PAaTOPUH, UI'POBbIE MPOrpaMMbl, KOJJIEKLUH UPPOBBIX 06pa30BaTeNbHBIX PECYPCOB), UCIOJIb3yeMbIMU AJ1s1 06yYeHNUsS] U BOCIIUTAHUS
Pa3JIMYHBIX IPYII N0Jb30BaTeeH, IpeCTaBJIeHHbIMU B 3JIEKTPOHHOM (LIMPOBOM) BH/le U PeaTU3y0ILUMU AUJaKTH4Yeckue Bo3MoxkHOCTH MKT, cofepkaHue KOTOpBIX
COOTBETCTBYET 3aKOHOZATEJbCTBY 06 06pa30BaHUH.

2-ii BapMaHT
TEMATHUYECKOE INTAHUPOBAHUE

Bropoii BapuaHT NpPUMEPHOr0 TEMAaTHYECKOTO IUIAHUPOBAHUS HMCHOJb3yeTcs, eciu oOydaromuecs ¢ 3P momydaror
oOpa3oBaHue€ B OTAEIBHOM Kilacce. B TaHHOM BapuaHTe npe/jiaraercs:

- U3y4YeHUE MaTepuaia KpyIHbIMU OJIOKaMH;

- omepexaroniee 00y4eHue;

- BO3MOKHOCTh MIPUMEHEHHS 3HAHUH B PA3JIMYHBIX YCIOBUAX (IIEPEHOC 3HAHUH 110 aHAJIIOTHH OT OOIIMX CBONCTB Pa3IMUHbIX
KJIACCOB BEMIECTB K OOIUM U CHEIIM(PUISCKAM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMYMUBACT OO CAMOCTOSTEIHHOCTH
00yyYaromuXcs IpU U3YYEHUU HOBBIX TEM.

CoOmroaercst  JIOTMKa  M3yYEHHMs]  BELIECTB —  CBOMCTBAa  BELIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATEILHOCTRI0, XUMHUUECKON CBA3BIO M CTPYKTYpOM BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAUTMYECKUX PEHIETOK.
(Temsl: cTpoeHre aTomMa, CTPOEHUE BEIIECTBa, BAXKHEHIITNE MPEICTABUTEIN MPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKHUE PEAKITUN ).

W3meHeHue TUIaHUpOBaHUSA 110 pa3zesiaM U TEMaM COCTOMT B CIIEIYIOIIEM:

- U3yYEHHUE OCHOBHBIX BOMPOCOB HEOPraHMYECKOW XMMUU OCYIECTBIsIETCA B § Kiacce, 00Jibllle BPEMEHHU BbIACIAETCS Ha
npuMeHeHue 3HaHui B 9 kitacce. M3 9 kitacca B 8-i1 mepeHocsaTca TeMbl: "OCHOBHbIE 3aKOHOMEPHOCTH XMMHYECKUX peakiui'”,

"INeKTpoaUTHYECKas JUCCOLMAIINA. XUMUUYECKHE PEAKIIMU B pacTBOpax';
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- TIepecTaHoBKa TeM, 9 kiacc: tema «Metamisl»y niepen «Hemeramnamuy, T.K. oOydaroruecs: ¢ 3[1P Gombiie 3HaKOMBI C
METaJIJIaMU U JIEr4e XapaKTepU3yloT UX 10 CBOKMCTBAM U IIPUMEHEHUIO;

- TiepepacipeiesieHue CoJIep KaHusl OJHUX TEM B JpyrHe (pacKpblBaeTcsd Ha KOHKPETHBIX MpUMEpax APYyrux tem). Tema
"XuMus 1 OKpy’Karouas cpeia’ pacKpbIBaeTCs HA KOHKPETHBIX ITPUMEpax B paszaenax "MeTamibl M ux coequHenus ', "Hemeransl
IV-VII rpynn u ux coegunenus";

- 00beIMHEHUE TeM (J1aeT O0JIbIIIe BO3MOXKHOCTEH JIJ1s1 UCIIOJIb30BAHUS CPAaBHEHHUS — CXOJICTBA U OTJIMUMM; TeMa «Kucmopoi»
u TeMa «Bosopony);

- BbIIesieHne oTeNbHbIX TeM (Tema «llepBoHadanbHbIe MOHATHA 00 OpraHUYECKUX BEIIECTBaxX»). BrijieseHue B OTACIbHYIO
TeMy, B KauecTBe "OyKBapsi 110 OPraHUYECKOW XUMHH'", Ta€T BOZMOXHOCTh YIIIyOJIATh MOHSATHUS: ONPECIICHHs, KilacCuuKanus,
OCHOBaHMS JJiA KiaccUpUKAIMK, HOMEHKJIATypa, OOIIMEe CBONCTBA BEIIECTB, CTPYKTypa BEIIECTBA, COCTaBIIEHHE (POPMYI IO
oO1elt popMyie U 1Mo Ha3BaHUIO, Ha3bIBAHKE BEIECTBA 110 (hopmyJie. B 3ToM ciiydae mporpaMMHBIN MaTepual U3 XapakTePUCTHKU
IVA moarpynmbl MOKHO JTOHECTH HE (parMEeHTOM KapTHHBI «OPTaHWYECKHE BEIIEeCTBa», a KaK 4acTh Ie’0ro. MoxeT ObITh
BbIZIeIeHa TeMa «[IpakTukymM» B KOHIIE IEPBOTO U BTOPOTO T'0OJI0OB O0yUYEHUSI.

TemaTuueckoe NJIAHUPOBAHUE

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

Tembl KonnuecTBo yacoB B ToM uncne HazBanus pabot
Ha KOHTPOJIbHBIC Ha [IPaKTUYECKUE
paboTs! paboThI

Pasznen «IlepBoHauanbHble XUMUYECKUE MOHATHSY, 144

1.  Xwumus — BaxHas o01acTh 4 1 2 IMpaktnueckas pabota Nel « JlaboparopHoe 060pyAOBaHHE U IPHEMBI
€CTECTBO3HAHMS U MPAKTHYECKOIT 00palleHNs ¢ HUM)
JCATCIILHOCTH YEJIOBEKA. Tpaktuyeckas padora Ne2 «OuncTKa 3arps3HEHHON TOBApEHHOI comn”

2. BemecTBa 1 XUMHYECKHE PEaKIIUH. 7 - 1 IpakTraeckas padora Ne3 «IIpu3HaKy NpOTEKAHHUSI XUMUYECKHX PEaKIUiny

3. KosnudecTBeHHBIC OTHOIICHUS B 3 1 - KontponrsHas padota Nel «IlepBoHauanpHble XMMUYECKUE OHATHSA, XUMUYECKHE
XAMUH (bopMyJIBI U ypaBHEHUS» 3arpsi3HCHHOH TIOBApEHHON CONNY

Paznen «llepuonnueckuii 3aKOH M epHoOAMUEcKas cucreMa xumuueckux anementoB JI.M. MenneneeBa. Ctpoenue atoma. XuMuueckast CBsi3b. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE peakiumy, 154

4.  CtpoeHue aToma 7 1 - Kontponehas pabora Ne2 «[leproandeckas cucTeMa XUMHISCKUAX dJIEMEHTOB
JW. Mengeneea. CTpoeHHe aToMay
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[lepuoanueckuit 3akoH U
MepUOANYECKasi CUCTEMA XMMHUECKUX
snemenToB JI.M. MeHnneneeBa

5.CtpoeHue BemecTB. XMMUAYECKast
CBSI3b.
OKHCIUTENEHO-BOCCTAaHOBUTEIHHBIC
peakiun

Kontponshas pabora Ne3 «XumMudeckas CBSI3b»

Paznen «BaHelue npeicTaBuTeIM HEOPraHUUYECKUX BeIECTBY, 354

6. Kucnopoa. Bogopoz. 14 2 IIpaktnueckas pabora Ned «[lomydeHne KUCIOPOAa M U3yYSHUE €TO CBOHCTBY»
IIpaktnueckas padora Ne5 «[lomydeHne Bogopoaa u U3ydeHUE €0 CBOHCTBY»
Kontponehas pabora Ned «Kucnopoxa. Bomopom»

7. Bona. PacTBopbL. 5 1 IMpaktnueckas pabota Ne6 «[IpuroropieHe pacTBOPOB C ONpPEAEICHHON
MAaccOBOH J10J1el paCTBOPEHHOT'O BEILECTBa»

8. Teopus MEKTPOIUTHUECKON 5 -

JIFCCOLMAIINHI

9. Baxkneiimme Kiacchl 11 1 KontponbHas pabora Ne5 «OCcHOBHBIE KIacChl HEOPraHUUECKUX COCTMHEHUN»

HEOPraHWYECKHUX COCMHEHUIT IMpakTnueckas pabota Ne7 «PereHne scKCIiepUMEeHTaIBHBIX 3a/1a4 110 TeMe
«OCHOBHBIE KJIACChl HEOPTaHWYECKHUX COSTMHEHUID

Paznen «BeliecTBo M XMMHYECKUE PEaKuny, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHYCCKHUX peaKHI/Iﬁ

9 KUIIACC

Tembl

KonnuecTBo yacos

B Tom uncne

Ha KOHTPOJIbHBIC

paboThl

Ha IMPaKTU4CCKUe

paboTht

Ha3zBanus pabot

Paznen «[loBTOpeHue U yrinyOJICHUE 3HAHHIA OCHOBHBIX Pa3liesioB Kypca 8 kiacca «BeliecTBo U XUMHYECKUE peakimny, 109

TloBTOpeHue n yriryoneHue 3HaHUH 10 1 2 IMpakTrueckas paborta Ne 8 «Peakuny HOHHOTO OOMEHa»

OCHOBHBIX Pa3/ieNioB Kypca § Kiiacca [Ipaktuaeckas padora Ne9 «KauecTBeHHBIE peakLIUH B PACTBOPE»
KontponbHas pabota Ne 6 «DneKTpoauTHUecKas JUCCOLUAIUsI»

Paznen «Metajuibl U UX cOeqUHEHUSD», 204

1. O0mre cBOCTBa METAILIOB 4 - -

2.Metaibl ¥ MX COSAMHEHUS 16 1 1 [Mpaktrueckas padota Nel3 «PemieHne SKCIIEpUMEHTATIBHBIX 3a/1a4 10 TEME

«MeTasIbl ¥ UX COCAUHCHUS
KonTposbHas padora Ne§ «Metasuibiy

Paznen «Hemeramner IV-VII rpynm u ux coenuHenus», 244
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3.001mast xapaKTepucTUKa
xuMuueckux 3jeMentos Vila
rpymnmnesl. ['ajgoreHsl.

4.001mas xapakTepucTHKa
XUMHYECKHX 3J1eMeHTOB Vla
rpynmsl. Cepa U ee COeTMHCHUSL.

5.001mast xapaKTepucTuKa
XAMAYECKUX DIIEMEHTOB Va
rpynmnsl. A30T, pochop u ux
COCJIMHEHHSL.

IpakTnueckas pabora Nel0 «IlomydeHre aMmMuaKa U U3y4eHHE ero CBOHCTBY

6.001mast xapaKTepuCTHKa
XHUMUYECKUX 3JIeMeHToB |1Va
rpynmsl. YIiaepoJ, KpeMHUi U ux
COCJIMHECHHUS.

IpakTrueckas pabora Nell «[lorydeHue yriuekucIoro ra3a v H3ydeHHe ero CBOUCTBY
IMpakTraeckas paborta Nel2 «Pemienue 3KCIepIMEHTANBHBIX 3a4ad [0 TeMe
«Hemetamns! IV-VII rpynm v ux coetuHeHAI»»

Kontponphas pabora Ne7 «HemeTamibiy

Pasnen «IlepBoHayayibHbIC XMMHUYECKHUE MOHSTHS 00 OPraHUYeCKHX BemecTBaxy, 104

7. IlepBoHavaIbHBIE XUMUUECKHE
HOHSATHS 00 OPraHUIECKUX
BEIECTBAX

10

Pasnen «O6001meHne Matepuaia 1o kypey «Heopranudeckast Xumusi», 44

13. Xumus 1 oKpyxaromnias cpeaa.

1

14. O606menne MaTeprana o
Kypcy «Heopranudeckasi XUMHUSD)

3

KonTponsHas pabora Ne9 «MroroBas padora 3a Kypc HEOPraHHIECKOH XUMHI)

Bcero 136 4
8 KJIACC

(2 4 B HEZEMIO, BCETO 68 1)

MpumepHble TeMbl,
pacKpbiBaloLMe faHHbI pa3gen
nporpammbl,

M KOIMYECTBO 4acoB.,
0TBOAUMOE Ha UX U3yuyeHue

OcHOBHOe cogepKaHue

OCHOBHbIe BUAbl AeATeNbHOCTU
obyuatowmxcsa

Paznen 1.Ilepeonavanbuble XuMuyeckue noustus(14 1)
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Tema 1. XuMus — BakHas
06J1aCTh €CTeCTBO3HAHUSA U
NMPaKTU4YeCKOH JeATeTbHOCTU
YeJIOBeKa

(44)

*XUMHUsA B cucTeMe HayK. Pojib XMMHU B JKH3HU
yesoBeka.* Tenma u BemectBa. Pusnveckrve cBoHCcTBa
[lpaBusa  Ge3omacHoro  oOpameHds C
BellleCTBaMHU M J1abopaTOpHbIM 060pyZoBaHUEM. YHCThIe
BellleCTBa U Croco6bl  pasjiesieHus
*[loHATHE 0 METOAAX MO3HAHUS B XUMUU.*
JleMOHCTpauum
1. JJTabopaTopHOe 060pyJOBaHUE.

2. Paznimunble BUABI XUMHYecKoU nocybl. 3. O6pasiibl
BelLeCTB.

4. Cnioco6nI pa3/iesieHus cMecelt (UIbTpOBaHMUE,
BbIapHUBaHUe, AUCTUJUISALUS, XpoMaTorpadust).
JlaGopaTopHble ¥ NpaKTHYeCKUe paGoThl
JlaGopaTOpHBIE ONBITHI:

OnvcaHue GpU3NIECKUX CBOMCTB BEIECTB.

Pa3zesnieHne cMecH ¢ MOMOIIBIO MarHUTA.
[IpakTH4eckre paboThI:

Ne 1. JlTabopaTopHOe 060py/j0BaHNe U IpHeMbl 06palleHus
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOM NOBapeHHOM coJIx

BeleCTB.

CMEeCH. cMeceH.

PackpbIBaTh CMbIC/I U3yYaEMbIX IIOHATHH C TOMOLIbIO learora.

PackpbIBaTh poJib XUMHUH B IPUPO/IE U )KU3HHU YE€JI0BEKA, €€ CBSA3b C APYTUMH HAyKaMH.

Pazyin4yaTh YUCThIE BELECTBA U CMECH; OAHOPO/JHbIE U HEOJHOPOAHbIE CMECH;

PazsinyaTh GpU3UUeCKHe U XHMUYECKUe IBJIEHHUs C ONIOPO Ha ONpe/ieseHHUs.

OnpeensiTb NPU3HAKU XUMHYECKUX PEAKIUH U YCI0BUS UX IPOTEKAHUS.

Csie1oBaThb MpaBUJIaM M0JIb30BAHUS XUMHUUECKOH OCY/I0H U J1a6OopaTOPHBIM 060py/J0BaHHEM, A
TaK)Ke MpaBu/IaM 00paleHHsI C XUMUYEeCKUMH Bellje-CTBAMU B COOTBETCTBHHU C
HWHCTPYKLHSMH 110 BbIMOJHEHHUIO TPAKTHYECKUX PaGOT M0 KOHTPOJIEM MeJjarora.

HJIaHI/IpOBaTb H NIpOBOAUTDH XI/IMI/I‘-IeCKI/lI‘/’I 3KCHepI/IMeHT 10 U3y4YE€HHI0 U OITMUCAHHIO (l)I/IBI/I‘-leCKI/IX
CBOWMCTB BelleCTB, CTOCOGOB pas/ie/ieH|s1 CMecei BEIeCTB M0/ PYKOBOCTBOM IeJjarora c
00CyX/IeHHeM IJIaHa paboThL.

Hcnosnb30BaTh NpHU BINOJHEHUH Y4e6-HbIX 33JlaHHi U B IPOLiecce UCC/Ie[0BATEIbCKOM
AeATeJIbHOCTH Haquo-nonyanHy}o ﬂnTepaTypy XUMHUYECKOT O CO[[ep)KaHI/IH, CHpaBO‘{HbIe
MaTepHuaJibl, pecypcbl MHTepHeTa NoJ pyKOBOACTBOM IeJiarora.

BricTpanBaTh pa3BépHYThie MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALUIO U3
y4eOHHKA U CITPABOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIH MOHATUHHBIA
amnmnapar Kypca XdMUH

Tema 2. BemiectBa
U XMMHYecKUe peaKIu
(74)

ATOMBI M MOJIEKy/bl. XMMHUYECKHe 3JieMeHTbl. 3HaKU
(cMMBOJIBI) XUMHYECKHUX
aToMHasl Macca. [IpocTble U CJIOXKHBIe BelljecTBa. ATOMHO-

asieMeHTOB. OTHOCHUTeJIbHas

MOJIEKYJISIDHOE yYEHHeE.

Xumuyeckass  popMmysa.  BajeHTHOCTb ~ aTOMOB
XMMHUYECKHX 3JIEMEHTOB. *3aKOH MOCTOSHCTBA COCTaBa
BeulecTB.*  OTHOCHTeJNbHas  MOJIEKYJisIpHas  Macca.

MaccoBasi 10151 XHMHUY€ECKOT0 3/leMeHTa B COeIMHEHUH.
dusnyecke M XUMHUYECKHe SBJEHHs. XUMHYecKasi

peakLys 1 e€é NPU3HAKH. Y paBHEHUS] XUMUYECKUX peaKLUH.

3aKOH COXpaHEHHs Macchbl BellecTB THIBI XMMHUYECKUX

peakuuil (coeJUHEHUE, PA3/IOKEHUE, 3aMelLlleHHe, 0OMEH).
*M. B. JIOMOHOCOB — y4€HbIA-3HLUKJIONEJUCT.*

AemoHcTpauumn

dusnyeckue sBaeHUA (pacTUpaHHe caxapa B CTYIKE,
KHUIIEHHe U KOH/eHCaLus BOJbI U T. 11.).

XuMHu4decKue siBJeHNs (TOpeHHe CBeUH, Pa3yioKeHHe
caxapa, B3aUMO/IeICTBUE CEPHOU KUCJIOTHI C XJIOPUI0M
Gapus,

pasJioxkeHue rugpokcuaa meau(ll), B3aumoeiicteue

[IpyMeHATDb ecTeCTBEHHO-HAy4YHble MeTO/[bl IO3HAHUA (B TOM YHC/Ie HabJIIo/IeH e,
MO/leJIMPOBaHUE, SKCIIEPUMEHT) U OCHOBHbIE ONlePaLMK MBICIIUTENbHOH e TeIbHOCTH
(cpaBHeHHUe, KIaccUPUKaALUA) A1 U3yYeHHUs BellleCTB U XUMUYECKHX PeaKLUH C 0IIopoi Ha
aJITOPUTM HJIH CXEMBI.

PacKpbIBaTh CMBIC/T U3y4aeMbIX IOHATHH U 3aKOHOB U MPUMEHSATD 3TH NMOHSATHUS IPU OIHUCAHUHU
CBOMCTB BelleCTB U UX IIpeBpallieHUH ¢ ONOPOH Ha IIJIaH U KJII04YeBbIe C10Ba.

PazsnnyaTe Ppusnyeckue U XUMHUYeCKHe IBJIEHHS, 06'bSCHATD UX CYLIHOCTD C TOYKH 3peHHUs
aTOMHO-MOJIEKYJISIPHOT'O yYeHHUs C ONIOPOH Ha onpe/iesleHUs U CXeMBL.

OnpenensiTh NPU3HAKU XUMHUUECKHX peaKIMH, YCI0BUS UX NPOTEKAHUS.

OGBACHATD CYIHOCTh PU3NUECKUX U XUMUYECKHX SIBJIEHUH C TOYKH 3peHHsI aTOMHO-
MOJIEKYJISIDHOTO YYEHUS C UCI0JIb30BaHHEM BU3YalbHOH OIOPBHI.

KinaccudununpoBaTh XMMU4ecKre peakl{Uy (10 YUCIY U COCTABY pearupyolinx u
06pa3yoLIMXcs BelllecTB) ¢ ONIOPOH Ha CXeMbl.

CocTaBsATh GOpMyJibl GUHAPHBIX BEIIECTB 110 BaJ€HTHOCTH U ONpPeJeIATh BaJIEHTHOCTD 10
dopMys1aM BeleCTB C ONMOPOU Ha aJITOPUTM YUEeOHBIX e CTBUH.

PaccTaBaaTh K03$PHULHEHTHI B ypaBHEHUAX XUMHUUYECKUX PEAKIUH ¢ OIIOPOH Ha aITOPUTM
y4eOHbIX 1eCTBUH.

CnezoBaThb NpaBU/IaM N0J1b30BAaHUsI XUMUYECKOH OCYA0 U TabopaTOPHBIM 060pyf0BaHUEM, A
TaK)Xe NpaBUJIaM 00pallleHHs C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU 10 BINOJHEHHIO
JIaGOPaTOPHBIX XMMHUYECKHUX OIBITOB I10/] KOHTPOJIEM Ie/larora.

Hcnosb30BaTh NPHU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B IPOLIECCE UCCIe0BATEbCKON
JleTeIbHOCTH HayYHO-NIOMYJ/ISIPHYIO JIMTEPATYPY XUMHUECKOT0 COZIePKaHMUs, ClIpa-BOY-Hble
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eJie3a ¢ cepo, B3auMo/IeHCTBHeE XKeJjle3a C paCTBOPOM
cosiu Mmeau(11)).
OmnbIT, MIIIOCTPUPYIOIMK 3aKOH COXPaHEHHUsI MacChl.

NabopaTopHble 1 NpakTMYecKkue paboTbl

JlabopaTopHbIE ONBITHI:

[Ipumeps! GU3UYECKUX ABIEHUH (TJ1aBJeHHe BOCKa,
TasiHUe JIbJA).

[IpuMephl XMMHUYECKUX IBJIeHUH (IPOKaJMBaHUe MeJHOHN
MPOBOJIOKH, B3aUMO/IeHCTBHE MeJla C KUCJIOTOM).

Mopesnu aTOMOB U MOJIEKY.I.

IIpaktuaeckas padora Ne3. [IpuzHaku nmpoTekaHUs
XUMUYECKUX PeaKIUi.

BbluncneHus

— OTHOCHUTEJIbHON MOJIEKY/IIPHON MacChl BeIlleCTB;

— MacCOBOH J10JIU XUMHUYECKOT0 3JIeMeHTa o ¢popmyJie
CoeJIMHEeHUS

MaTepHaJibl, pecypcbl UHTep-HeTa o/ pyKOBOJCTBOM Ie/arora.

BbicTpanBaTh pa3BEépPHYThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha MHPOPMALUIO U3
y4eOHMKaA U CIIPaBOYHBIX MaTEPHAIOB, PAMOTHO UCI0/Ib30BATb U3yYeHHbIN NOHATHUHHBIH
anmnapar Kypca XuMUH

Tema 3. KosmmyecTBeHHBbIE
OTHOWIEeHHsI B Xumuu (34)

KosnnuectBo BemiectBa. Mosib. MosisipHasi Macca. 3aKoH
ABorazipo. MoJisipHbIH 06'bEM ra30B. PacueThl 10 XUMHUYECKOH
dopmyuie. PacyeTbl MaccoBOM 1011 XUMHUYECKOT0 3JIEMEHTA B
COeJJMHEHUH, KOJIMYECTBA BELIECTBA, MOJIAPHOH MacChl.
PacyéTbl 10 XUMHUYECKUM ypaBHEHHUSM.

JeMoHCcTpanus:

- 00pasILbl BEIECTB KOJIMYECTBOM OJIMH MOJIb

Brruucienus:

-pacuet 1o ¢popmMy.Jie U 0 XMMUYECKOMY YPAaBHEHHIO

PackpbIBaTb CMbIC/I U3yYaeMbIX IOHATHH U IPUMEHATDb 3TH NOHATHS, a TAK)XKe U3y4eHHble
3aKOHBI U TEOPUH JIJIsI pellleHUs] pacY€THBIX 33/1a4 C OMOLIbIO [TeJjarora.

BBIYHCIATE MOJIAPHYIO Maccy BellieCTB; KOJIMYeCTBO BellleCTBa, 00'bEM rasa, Maccy BelllecTBa C
onopoii Ha o6paser), Ha GOpMy.JIbI;

[IpoBOANUTE pacdyéThl 0 YpaBHEHUAM XMMHUYECKHUX PeaKIUH ¢ 01opoil Ha 06pasel, aJrTOPpUTM
y4YeOHBIX IEHCTBUN: KOJMYECTBA, 00'bEMA, MacChl BELECTBA 10 U3BECTHOMY KOJIMYECTRBY,
06bEMy, Macce peareHTOB HJIM IPOAYKTOB peaKIHH.

BeicTpanBaTh pa3BEpPHYThIE TMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOI Ha MHQOpPMALUIO U3
y4ebHUKA U CIPAaBOYHbIX MaTEepPHaJIOB, TPAMOTHO UCII0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN
anmnapar Kypca XMMHHU C IOMOLLbIO TIeJjarora.

Paspen 3. Ilepuoaudeckuii 3akoH u [lepuoguyeckas cucreMa XuMu4eckHx 3jiemeHToB /I. U. MeHesieeBa.
CtpoeHue aTOMOB. XMMHYeCKasi CBAA3b. OKMC/INTE/IbHO-BOCCTAHOBUTeE/IbHbIE peakuu (15 4)

Tema 4. CtpoeHue aTtoma.
MNepuoguuecknii 3aKoH 1
Mepuoaunueckan cuctema
XUMUYECKUX INEMEHTOB

A. U. MeHgeneesa. (7 4)

[lepBble  NMONBITKM  KJIACCUQUKALUU  XUMHUYECKUX
aseMeHTOB. [loHATHe O Trpynmax CXOAHBIX 3JIEMEHTOB
(wesi04HBIE W IIeJIOYHO3€eMeJsIbHble MeTaJlJbl, TajJoreHbl,
WHEPTHbIE ra3bl). *JJieMeHThbl, KOTOpble 0OpPa3YIOT
aMmdoTepHbIe OKCUABI U TUAPOKCUABL*

[lepyopnyecknii 3akoH. [lepuojuyeckass cucrema
XUMUHYECKUX 3JIEMEHTOB . 1. MeHpeneeBa.
KopoTkonepuognass u *piuHHOmepuogHas®  GopMel

PackpbIBaTbh CMbIC/I IEPUOJUYECKOT0 3aKOHA 10/, PyKOBOJCTBOM IleJjarora.

[loHUMAaTB CylIecTBOBAHME NEPHUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHY€ECKHX 3JIEMEHTOB
(u3MeHeHUe paJJuyCOB aTOMOB U 3JIEKTPOOTPULATEIBHOCTH) U UX COeJUHEHUH OT
M0JI0XKEeHUSI B IEPUOJUIECKOH CUCTEME U CTPOEHUsI aTOMa C UCI0JIb30BAaHUEM CXeM U TaGJIUII,

YcTaHaBIMBATb CBA3b MeX/Y M10JI0XKEHHUEM 3J1eMeHTa B IepUOAUYeCcKOl cUcTeMe U CTPOeHHEeM
ero aToma (cocTaB U 3aps/j fAApa, obliiee YUCJI0 3JJEKTPOHOB U paclpe/iesleHUe X 110
3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MeHeHUsI CBOMCTB 3JIEMEHTOB U UX COeJJHUHEeHUH 110 rpynnam 1
nepuoam [leproanyeckoi cucTeMbl € MOMOLLbIO IleJlarora.
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[lepuoanyeckol cHCTeMbl XHMHYECKUX 3JieMeHTOB [l
W. MeHpeneeBa. [lepuoabl U rpynnbsl. PUsnyeckuil cMbICT
MOpPAJAKOBOIO HOMepa, HOMepOB Iepuofa W TpyNIE
3JileMeHTa.

Ctpoenue aTomoB. CocTaB aTOMHBIX sfep. *U3oTonbL*
JdnexkTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0YeK aTOMOB
nepBbix 20 XUMHUYECKUX 3JieMeHTOB [lepuojuyueckoit
CHUCTEMBI A W MenpeneeBa. XapaKkTepucCTUKa
XUMHYEeCKOro 3j7eMeHTa 10 ero MOJIOXKEHUI0 B
[lepuoguyeckoit cucteme /l. U. MeHeneeBa.

*3aKOHOMEpHOCTH  U3MEeHEeHHUs  pajAuyca

XHUMHUYECKUX MeTa/VIN4YeCKUuX )54

aToOMOB
3JIEMEHTOB,
HeMeTa//IMYeCKUX CBOWCTB IO TpylnnaM M IepUojaM.
3HaueHue [lepuojuyeckoro 3akoHa U [lepuojuyeckoit
CUCTEeMbl XMMUYECKHUX 3JIEMEHTOB JJis1 pa3BUTHUSl HAayKU U
npakTuku. [I. U. MeHiesieeB — y4EHBIN U rpaxkAaHUH.*
OemoHcTpauuu
KopoTkomnepuoiHas ¥ AJIMHHOINIepUOAHAs GOPMBbI
[leprofnyecKol CUCTEMBI XUMUY€ECKUX 3JIEMEHTOB
. U. MeHpeneeBa.
O3HakoMJIeHHE C 06pa3LaMy METa/JIOB U HEMETAJJIOB.
Na6opaTopHble 1 NpaKTU4Yeckne paboTbl
JlaGopaTOpHBIH OIIBIT:

BsauMogelicTBue rujpokcuzia LMHKA C pacTBOpaMH
KHMCJIOT M 1IieJI0uen

XapakTepHU30BaTb XMMHYeCKHE 3JIeMeHThI IepBbIX TPEX IepHUOA0B, Ka/Ius, KalbLUsA 110 UX
noJsioxkeHu1o B [lepuoaunveckoit cucreme /. U. Mengeneena.

CnenoBaThb NpaBUaM 6e30nacHON paboThl B JJaGOpaTOPUU NPH UCNIOIb30BAaHUU XUMHAYECKON
Mocy/ibl 1 060pyZ0BaHUsI IO KOHTPOJIEM leJjarora.

BbicTparBaTh pa3BépHyThble NMCbMeHHble U YCTHbIe OTBETHI C OIOPOH Ha UHPOPMALIHIO U3
y4eOHHUKA U CIIPABOYHBIX MaTEpPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIH MOHATUHHbBINA
anmapar Kypca XMMHUH 110CJle CTPYKTYPUPOBaHUS MaTepHaJia C UCI0/b30BaHUEM KJIMLIE.

HWcnonb3oBaTh NpHY BbINOJHEHUH yueOHBIX 33/JaHUM TeKCThI yueGHUKa [ToCIe
CTPYKTYypHUpOBaHHs MaTepHasa, CipaBo4Hble MaTepuasl ([leprosnyeckyro cucteMy
XUMU4YecKkux ajsieMeHTOB /JI. U. MeHzeieeBa, TabJ1MIy pacCTBOPUMOCTH KUCJIOT, OCHOBaAaHUH U
coJieH B BOJi€, 3JIEKTPOXUMHUYECKUH s/l HANPSXKEHUH MeTalIoB).

Hcnosb3oBaTh NpH BBINOJHEHUH yUeOHBIX 3aJaHUH U B Tpoliecce UCClej0BaTebCKON
JleATeJIbHOCTH Hay4YHO-MONYJIAPHYIO JIUTEepaTypy XMMHUECKOr0 COAEeP>KaHMs, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa moj pyKOBOJCTBOM Nejarora

Tema 5. CTpoeHue BelecTs.
XuMnuyeckas cBf3b.
OKuCIUTENIBHO-
BOCCTAHOBHUTEJIbHBIE PeaKIUH

(8 4)

Xumnuaeckas cBs13b. KoBaneHTHas (MOMIsIpHAst 1 HENOJISIpHAsT)

CBS3b.  *DJIEKTPOOTPHUIIATENFHOCTh  ATOMOB ~ XHMHUYECKHX
aneMeHTOB.* UoHHass cBA3b. *THIBI KPHCTAUIMYECKUX
peureTok.*

CreneHb OKHCJIEHHUS. OKHUCAUTENbHO-

BOCCTAHOBUTEJIbHbIE PpeaKIUHU. HpOHECCbl OKHCJ/IEHHUA U
BoccTaHOBJIeHUSI. OKUCIUTENH U BOCCTAHOBUTEJU.

JleMoHcTpanuu
OKUCIIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH: TOPEHUE,
peaKLuy pas3sioKeHUs, COeJUHEHUS

PackpbIBaTh CMBICIT H3y4aeMBbIX MOHATHI IO/ PYKOBOJICTBOM II€Aarora.

Omnpenensth BUI XUMHUYECKOW CBSI3U B COEIUHEHHH C HCIIOIB30BAHUEM CXEM.

Onpenensrs CTeNeHb OKHCICHNS] XUMHYECKOT0 JIEMEHTa 10 (hopMyJie ero COeIMHEHNS C
HCTIOJIb30BaHUAEM aJITOPUTMA.

Omnpenensrs 371eMeHT (BEILIeCTBO) — OKUCIUTENb U 3JIEMEHT (BELIECTBO) — BOCCTAHOBUTEIb.

OOBSICHATH CYIIHOCTh MPOLIECCOB OKUCICHUS U BOCCTAHOBIICHUSL.

CoCTaBIATh IEKTPOHHBIH OanaHC ¢ yIETOM YHCIIa OTAAHHBIX U IPUHSTHIX 3JIEKTPOHOB.

CocTaBisTh ypaBHEHHE OKUCIUTEILHO-BOCCTAHOBUTEILHON PEAKIMH 10 arOpuTMy pazdopa
OKHCJTHTENFHO-BOCCTAHOBUTEIBHOM PEAKITHH.

Hcnons30BaTh NpH BRIOJIHEHUH y4eOHBIX 33JaHUM TEKCThI ydeOHMKA MOC/IE CTPYKTYPUPOBAHUS

MarepHaia, ClpaBoOYHbIe MaTepHalIbl (IEPHOIUIECKYI0 CHCTEMY XUMHYECKHX deMeHToB J1. U.
MenzeneeBa, TaOJIHIy paCTBOPUMOCTH KUCIIOT, OCHOBAaHHH U COJIEH B BOJIE, IIEKTPOXUMHUIECKHUH PsIIT
HaTNpsUKEHUH METaIlIOB)
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Paszpes 2. BaxkHelilMe npeAcTaBUTEe/IU HEOPraHU4YeCcKHX BemecTs (35 4)

Tema 6. Kucnopopa. Bogopoga.
(144)

Bo3gyx — cmech rasos. CoctaB Bosgyxa. Kuciopox —
3JleMeHT U npocToe BelecTBo. 030H. HaxoxzeHue
KUCI0poZa B mnpupofe, ¢u3MyeckMe U XUMHYeCKHe
CBOHCTBa. PeaKL[uy ropeHsi IPOCTHIX U CJIOXKHBIX BEIECTB.
*TerioBod 3ddeKT XUMHUYeCKOH peakyuu.* 3IK30- U

3H/I0TepMHUYECKHE peaxLuy, *TepMOXMMHUYECKHE
ypaBHeHUs.* [loHATHe 06 okcuzaax. CrocoObl MOJyYeHHUs
KHCJOpOJa B J1abopaToOpuM U  NPOMbBILIJIEHHOCTH.

NpUMeHeHHe KHUCJOpOJa. KpyroBOopoT KHCJOpOJAa B
npupoge. TonauBo: yrojb U MeTaH. 3arpsi3HeHHe BO3/yXa,
ycuJieHHe apHUKOBOTo 3¢ deKTa, pa3pylieHre 030HOBOTO
c1o51.

Bosopos — asieMeHT U pocToe BelliecTBO. HaxoxaeHue
BOZIOpO/ia B IpHUpo/ie, GU3NUeCKHe U XUMUYeCKHe CBOWCTBA
(Ha nmnpuMmepe B3aUMOJEHCTBUSA C HeMeTa/VlaMH U
OKCHJIAMHU METaJIJIOB), IpYMeHEHHE,
noJsiydeHus.* [lonaTHe o kucaotax KucaoTsl u conu.

*Croco6bl

AemoHcTpauumn

BsaumozeictBue pocdopa, cepbl U KeJe3a ¢ KUCJI0POIoM
(BO3MOKHO UCI0JIb30BAaHHE BUIEOOIBITOB).
OnpenesieHue cofiep:kaHUs KUCA0pO/ia B BO3JyXe.
OnbIThI, IEMOHCTPUPYIOLIHE YCA0BUS BOSHUKHOBEHUS U
NpeKpalieHUus TOpeHus.

Nab6opaTopHble 1 NpakTMYecKue paboTbl

JlabopaTOpPHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3LaMu OKCHAOB.

[IpakTHYeckas paboTa:

Ne 4, [Tony4eHue KUCJI0POJa, U3yUyeHHe ero CBONCTB.
IIpaktuaeckas padora Ne5. [TomydeHre Bogopoaa i u3ydeHne

€ro CBOMCTB.
Boruuciienus

— MOJ]eKyJIHpHOﬁ MacCChbl KUCJIOpOJA U 030HA Ha
OCHOBAHUU aTOMHOM MacChl XUMHUYECKOT0 3JIeMeHTa

PacKpbIBaTh CMBIC/ U3y4aeMbIX MOHATUH U NPUMEHSTD 3TH TOHATHS IPU ONIMCAaHUH CBOHCTB
BellleCTB U UX NpeBpallleHUH C UCI0JIb30BaHHEM OMOPHBIX CJI0B U KJIHILE.

XapakKTepu30BaTh (OMUCHIBATD)C 0NOPOL HA NIAH, CXeMY, KPAMKYIO 3anUcCh
cocTaB Bo3Ayxa, QU3NUecKre U XU-MHU4eCcKHe CBOMCTBA KUCJI0PO/a, CIOCOGBI ero MOoJIy4eH s,
npUMeHeHMe U 3HaueHHe B IPUPO/ie U )KU3HU YesIoBeKa.

CpaBHHUBATb PeaKIMU rOpeHUsl U Me/IJIEHHOTO OKUCJIEHUS C IpeJiBAPUTEbHBIM 00CyKAeHHEeM
napaMeTpOB CpPaBHEHHUS.

Co6upaTb NpUGOPHI JJ/1s1 OJLYyYeHHUs KUCI0poAa (BBITECHEHHEM BOJbI U BO3/yXa).

PacrosHaBaTh ONBITHBIM YTEM KHCJI0POJ, 10/, KOHTPOJIEM IleAarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJIs1 COCTaBJIeHUsT GOpPMYJI BELLECTB, MOJIEKYISAPHBIX
YPaBHEHUH XUMHUUYECKUX peaKIi C yuacTHeM KHCJI0poJa.

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBAI3aHHBIX C 3arpsI3HEHHEM BO3/yXa.

CrnesoBaThb NpaBu/iaM 6e30MacHON paboThl B 1a60PaTOPHUU MPH HCIOJIb30BaHUU XUMHUYECKON
Nocyzibl M 060py10BaHUS 110/, KOHTPOJIEM I1e/jarora, a Tak»xe IpaBu/aM 06palleHus ¢
TrOpPIOYMMH BellleCTBAMH B OBITY.

[I1aHMpPOBATDb M OCYIIECTBJIATD HA IPAKTHKE XMMUYeCKHe IKCIIEPUMEHTbI, TPOBOJUTD
Hab6JII0ieHus], [leJIaTh BbIBO/IBI 110 pe3yJibTaTaM 3KCIepU-MeHTa 110/ pyKOBO/CTBOM Ilejiarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpyIiIe.
Wcnosp30BaTh NpH BbINOJHEHUH YYe6GHbBIX 33/JaHUH U B IIPOLecce UCCIel0BaTeNbCKON
JlesITeJIbHOCTH HAayYHO-MONYJISIPHYIO JIUTEPATypPy XUMHUUECKOI'0 COZeP>KaHMUsl, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa Noj pyKOBOCTBOM Ile/iarora.

BricTpanBaTh pa3BépHyThIE NMCbMEHHbIE U YCTHbIE OTBETHI C 0NIOPOX Ha MHOpPMAaLHIo U3
y4e6HHMKa ¥ CHPAaBOYHbIX MaTe-
pHAJIOB C ONIOPOH Ha IJIaH, TPaMOTHO UCIOJIb30BaTh U3y4eHHbIH IOHATUHHbBIN annapar Kypca
XUMUU

Tema 7. Bopga. PacTBopsl.
IMoHsATHE 06 OCHOBAHUAX

Boga. Ee coctaB. CtpoeHue. MoJsieky/bl. *®usuyeckue
cBoiicTBa BoAbl. Boja kak pacTBopuTesb.* PacTBOpBHI

PHCKprBaTb CMBICJI U3yYaeMbIX MOHATHUU U NMPUMEHATDb 3THU NOHATHUA IPU ONMHUCAHUU CBOUCTB
BeleCTB U UX npeBpameHnﬁ C IIOMOLIbIO ITeJgarora.
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(54)

*[loHATHE O PacCTBOPUMOCTH BellleCTB B Boje. [loHsATHE O
HacCbllleHHbIX W HeHaCbIleHHbIX pacTBopax.* MaccoBas
Jlosil BellecTBa B pacTBope. Pacdyer MaccoBod Josn
BelllecTBa B pacTBope (IPOLleHTHasA KOHLeHTpaLus).
*XuMHYeckue CBOWCTBA BOAbI (pasJioxKkeHue, peaKLuu ¢
HaTpHeM, OKCHJIOM KaJIbLus, OKcuioM cepbllV [loHsaTHE 06
Posb pacTBOpoB B mpHpoZe U B KHU3HHU
KpyrosopoT Bojbl B npupoje.* 3arpsisHeHHe
NpUPOJHBIX BOA. OXpaHa M 04MCTKA MPUPOJHBIX BOJ.

OCHOBAHHUAX.
YeJIOBEKa.

AemoHcTpauumn

JJIEKTPOJIN3 BOJIbl; CHHTE3 BO/bl; B3aUMO/IEHCTBHE BOABI C
MeTas1aMu (Na, Ca) (BO3MOXKHO HCI0JIb30BaHUE
BHU/IEOMaTePHUAJIOB).

PacTBopeHUe BelEeCTB € pa3/IMYHON paCTBOPUMOCTHIO.
HccnenoBaHue pacTBOPOB KHCJIOT U LeJI04Y€eH C TOMOIIbIO
WHAUKATOPOB.

NabopaTtopHbie U npakTU4ecKkue pabortbl
IIpakmuueckas paboma:

Ne 6. [IpuroToB/IeHHE PACTBOPOB C ONpPeeNEHHON
MaccoBOH J10J1el pacTBOPEHHOTIO BelllecTBa.

XapakTepusoBaTb pU3HYECKHE U XUMHUYECKHE CBOWCTBA BO/IbI, €€ POJIb KaK PaCTBOPHUTEJIA B
NPUPOAHBIX MPOLECCAX C ONOPOH Ha IJIaH U CXEMY.

CocTaBJATb YpaBHEHUS XUMHUYECKHX PeaKIMH € y4acTHEM BOJbI C OTIOPOM HA CXEMY.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIeM, CBSI3aHHBIX C 3arpsi3HEHHEM NPUPOJHBIX BOJ,
Croco6bl OYUCTKU BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BO/J| OT 3arpsA3HeHHUs 1ocie
Npe/iBapUTENbHOTO CTPYKTYPUPOBaHUS MaTepHaa.

[l;1TaHMpPOBATE U OCYLIECTBJIATh HA MPAaKTHKE XUMHUYECKHe SKCIIepUMEHThI, IPOBOJUTH
Hab6J110/leHus, ieJ1aTh Bbl-
BO/IbI [10 pe3y/IbTaTaM 3KCIepUMeHTa 110/] KOHTPOJIEM Te/iarora, ¢ UCI0JIb30BaHUEM KJIUIIIE.

CienoBaTh NIpaBUJaM 6e30MacHON paboThI B JIJaGOPAaTOPUU NPH UCTIOJIBb30BAaHUHU XUMUYECKON
nocy/ibl 1 060pyZ0BaHus O, KOHTPOJIEM IleJjarora.

[IpoBOANTE BBIUMCIEHHUS C IPUMEHEHHEM MTOHSATHUS «MaccoBasi 10JIs1 BellecTBa B pacTBOpe» C
0nopoi Ha GOPMYJIbL

HWcnosib30BaTh NpHY BHINOJTHEHUH YYeOHBIX 33/laHUH U B IpoLiecce UCCIe0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NIONYJIIPHYIO JINTEPATYPY XUMUYECKOTO COZEPKAHUS, CTIPaBOYHbIE
MaTepuaJbl, pecypcbl MHTepHeTa o/, pyKoBo/CTBOM Nejarora.

BricTpanBaTh pa3BEépHYThIE NMCbMEHHbBIE U YCTHbIE OTBETHI C ONOPOH HAa MHPOPMALHUIO U3
y4eOHHUKA U CIIPABOYHBIX MaTEpPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIH MOHATUHHbBINA
anmnapar Kypca XMMHUU [10CJIe IPe/iBapUTENbHOTO CTPYKTYPHUPOBAHUS MaTepyaJa.

TemMa 8. JsieKTpoIuTHYECKas
Auccouyanusi. XumMmudecKue
peakuyHy B pacTBOpax

(54)

TeOpI/ISI 3HeKTpOHHTH‘{eCKOﬁ JAUCCOLMAIUH.

DNEeKTpOoINTHYECKas TFCCOIHALIHSL. DNEKTPOJIUTHI "
HEANEKTPOIHUTHL. KaTHOHBL, aHHOHEIL. *MeXaHN3M TUCCOIUAIHN
BELLECTB C PA3JINUHBIMU BHIaMU XUMHUYECKOH cBsi3u. [loHsTHE
ocTereHn aucconranyi.* CHIbHBIC U CTa0bIe AIEKTPOIUTHL.
Peakmin MOHHOTO OOMEHA. Y CIIOBHS MPOTEKAHHS PEaKIIUi
HOHHOTO 0OMeHa 110 KoHIa. [ToHbIe H COKpaléHHbIE HOHHBIC
YpaBHEHUS XuUMHUYECKHEe CBOWMCTBA

peakuwuii. KUCIIOT,

OCHOBaHMH ¥ COJe B CBeTe TIpeACTaBICHUH 00
INIEKTPOIUTUIECKOM irccorranyy. KadecTBeHHBIE peakuy Ha
KaTHOHBl W AaHWOHBL: HOHBI XJOpHI-, OpOMHI-, HOIWI-,
cynbdar-, kapOoHat-, CHIMKat-, pochaT- aHHOHBI; THIPOKCHUI-
HOHBI; KAaTHOHBI aMMOHHMS, MAarHWs, KalbIWs, AJIOMHHHS,
xenesza (2+) n (3+), mean (2+), IMHKA, TPHCYTCTBYIONIHE B

BOJHBIX pacTBOpax.

PackpbIBaTh CMbIC/ U3y4aeMbIX IOHSITHH, 2 TAK)XKe CMbICJI TEOPUH 3JIEKTPOTUTUYECKON
JHUCCOLMALIMU C OTIOPOM HAa CXEMBI.

OGBACHATb HPUUYHUHBI 3JTEKTPOIPOBOJ-

HOCTH BOJIHBIX PAaCTBOPOB C IOMOIIbIO Nlearora.
CocTaB/ISATh ypaBHEHHUS JUCCOLMALNY KUCIIOT, [eJIOUel U coJiel, oJIHbIe U COKpaIléHHbIe
HMOHHBIE ypaBHEHUS] XUMUYeCKUX peaK[U HOHHOT0 06MeHa.

[l1aHMpPOBATE U OCYLIECTBJIATH HA MPAKTHUKE XUMHUYECKHe 3KCIIepUMeHTh], IPOBOAUTD
Hab6JII0IeH s, [1eJIaTh BBIBO/IbI 110 pe3yJIbTaTaM 3KCIEPUMEHTA M0CJIe IpeiBapUTeTbHON
pa6oTHI.

CnenoBaThb NpaBuaM 6e30MacHON paboThI B JIJAGOPATOPUU NPU UCTIOJIb30BAHUHU XUMUYECKON
MOCy/ibl U 060PYZ0BaHUs O, KOHTPOJIEM IeJjarora.

[Ipou3BOAUTE BBIUUCAEHHUS 10 XUMUYECKUM YPABHEHUSIM.

BrIcTpanBaTh pa3BEépPHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH HA MHPOPMALIUIO U3
y4e6GHUKa U CIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCI0JIb30BaTh U3yYeHHbIH NOHATUHHBIN
amnmapar Kypca XMMHUH 10CJIe TpeBapUTeJbHOr0 CTPYKTYPHUPOBAHUS MaTepHUaJa.

Hcnosib30BaTh MPHU BBINOJHEHUH YYe6OHbBIX 33/JaHUH U B IPOI[eCCe UCCJIEI0BATENbCKON
JlesITeJIbHOCTH HAyYHO-ONMYJISIPHYIO JINTEPATYPY XUMHUUECKOI'0 COZeP>KaHusl, ClIPaBOYHbIE
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JleMoOHCTpanumn

JyeKTpUYecKasi TPOBOJUMOCTb PACTBOPOB BELIECTB;
JIBIDKEHVE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WTIOCTPUPYIOIIYE NPU3HAKY IPOTEKAHUS
peakIuii HOHHOr0 06MeHa.

JlaGopaTopHble ¥ NpaKTHYeCKue

paGoThI

JlaGopaTOpHBIH OTBIT:

Peaknyu HOHHOTO 06MeHa B pacTBOpax 3JIEKTPOJIUTOB:
cysnbdara meau (1) u ménoun, kapboHaTa HATPUA U
COJITHOM KMCJIOTBI, peaKlus HeHTpalu3aliuu Mexay
TUJIPOKCHUOM KaJIHsl U COJISTHON KUCIOTOM.
Boruyucienus

— M0 YpaBHEHHUAM XUMHYECKUX peaKIui

MaTepHaJibl, peCypCbl I/IHTepHeTa nocjie KOHCyJbTalluu C neJaroromMm

Tema 9. OCHOBHBIE KJIACChI
HeopraHu4ecKux
coeMHEeHU I

(11 4)

Knaccupukanus HeopraHM4eCKUxX CoeTMHEeHUH.

Okcuapl: cocTaB, kKinaccupukanus (*ocCHOBHbIE,
KHUCJIOTHBIE, aM(OTepHBIE, HecoJieo6pa3yomiye Ha
npuMepe okcu/a yriaepoza |l u okenaa asora I1*),
HOMeHKJ/IaTypa *[losiyyeHre* 1 XUMUYEeCKHe CBOUCTBA
OKCH/IOB (B3aUMO/IeHICTBUE C BOJOH, KUCJIOTaMH,
ieJI04aMu).

OcHOBaHUSA: COCTaB, Kaaccupukanus (1egs04u 1
HepacTBOpPUMble OCHOBAHHsl), HOMEHKJ/IATypa, GU3nvecKre
1 XMMHUYECKHE CBOUCTBA (B3aUMOJENUCTBUE C OKCUAAMU
HeMeTaJlJIOB, KUCI0TaMU, COJISIMU), *c1oco6bl moayyeHus.*
KucnoThl: cocTas, kaaccudukanus, HOMEHKIATYpa,
dusnYecKre U XUMUYeCcKHe CBOHCTBaA (B3anMO/IeiCTBUE C
MeTaJlJlaMH, OCHOBHBIMU OKCH/IaMH, OCHOBaHHUSIMH,
COJISIMHM Ha IpUMepe COJITHOU U CEPHOU KHUCJIOT),
*crnoco6bl noyyeHus.* PsiJ ak THBHOCTU MeTaJLJIOB.

Couu (cpefiHYE): HOMEHKJIATYPa, CIOCO6BI MOJTyYeHM s,
B3aHMMO/IECTBHE COJIEN C MeTaJlJIaMH, KHCJIOTaMH,
eJI04aMU U COJIIMH.

['eHeTHYeCKast CBS3b MeXAY KJIaCCAMU HEOPTraHUYeCKHUX
coeiHeHU. ['eHeTHYecKue pAabl. [loHATHE 006
*aMpOTepHBIX TUAPOKCHAAX (Ha MpUMepe [IMHKA U
AJIIOMUHUSA): XMMHUYECKHe CBOMCTBA B3aUMOEHCTBYE C
KHUCJIOTaMH U LeJI0YaMU, pa3JiodkeHHe MPH HarpeBaHuu.*

AemoHcTpauumn

06pasibl HEOPraHUYECKUX BELIECTB Pa3JIMYHbIX KJIACCOB.
BsanmozelicTBre pacTBOpa CEPHOM KHUCJIOThI C OKCUI0M
meau(ID).
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OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COCMHEHUH 110 MIabI0Hy.
CocraBiieHHEe CXeM CTPOEHHS OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAUHEHUN HAa OCHOBE
OTIpE/ICNIEHHSI.

Cocrasienne GopMys1 OCHOBHBIX KJIaCCOB HEOPraHMYECKUX COSJAMHEHHI U Ha3bIBAaHUE UX I10
MEXIYHApOIHOM U TPUBUAILHON HOMEHKIIAType C UCIIONb30BaHUEM ONpeiesIeHHs U TabIMIIbI
PacTBOPHUMOCTH.

KnaccupuiupoBanne H3y4aeMbIX BEIIECTB 110 COCTABY U C60UCHEaM C ONIOPO Ha ONpeeIeH s,
CXEMBI ¥ TaOJINIly PAaCTBOPUMOCTH.

CocraBieHne TabIUIBI TEHETHYECKUX PSIOB M CXeMBI «I eHeTHdecKas B3aNMOCBSI3b OCHOBHBIX
KJIaCCOB HEOPraHWYECKUX COCIUHEHUIN» 1101 pyKOBOJCTBOM Ie/larora.

IIporao3upoBaHue CBOHCTB BEIIECTB HA OCHOBE OOIMMX XUMUUECKUX CBOUCTB H3YUSHHBIX KJIACCOB,

I'pyIIl BEUECTB, K KOTOPBIM OHU OTHOCATCS C UCITI0JIb30BAHUEM CXEMBI «['eHeTHyecKas B3aMMOCBS3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEAUHEHUIN» 1101 PyKOBOJCTBOM I€1arora.

CocraieHne MOJEKYISIPHBIX YPAaBHEHUH PeaKknuii, HITIOCTPUPYIOIINX XUMHUIECKUE CBOICTBA
U3Y4IEHHBIX KIAaCCOB U CHOCOObI NOJIYYeHUs BEIIECTB N3yYEHHBIX KIaCCOB, TPYII, a TaKKe
MOATBEPIKAAIONINX TEeHETHUCCKYIO B3aHMOCBSI3b MEX/[y HIMH, C OOPOH Ha BepOAITBHYIO CXeMY B
KauecTBE 3pUTENILHON OMOPBHI.

CocTaBiieHHe MOJIEKYJISIPHBIX YPaBHEHUH pPeakUii 110 CXeMaM C NPeaBapUTENbHBIM 00CYKICHUEM
BBIOOpa PearupyIoIiX BEIIECTB.

Berancnenue o ypaBHEHUSIM XUMHYECKHUX PeakIuil KoImyecTBa, 00bEMa, MacChl BEIIECTBA MO
KOJIMUECTBY, 00bEMY, Macce peareHTOB WK NPOIYKTOB PEAKLUH [0 AITOPUTMY.

[TnanupoBaHue U OCYLIECTBICHUE HA TIPAKTUKE XUMUYECKOTO SKCIIEPHUMEHTA ¥ HAOIIOICHHUS IO,
PYKOBOJICTBOM yUHTEIISL.

DopMyTHpOBaHUE BBIBOIOB MO PE3Y/IbTaTaM 3KCIIEPUMEHTA C HCHOJIb30BaHUEM OMOPHBIX CIIOB.
DopMmynrpoBaHUE C TOMOIIBIO MeJIarora 1 BHITIOIHEHHE ITPaBHII Oe30IacHON paboTHI B TadopaTopuu
[P UCTIOIB30BAHUH XMMUYECKOH MOCYIBI H 000PYXOBAHHS.

Vcrionp30BaHKe NIPH BBITOJTHEHHH YYEOHBIX 3a1aHUH U B IIPOLIECCE UCCIIEN0BATENbCKON NeITeIbHOCTH
HAY4HO-IIOIYJISIPHOH JIMTEpaTypbl XMMUYECKOIO COAEPIKaHMUs, CIIPAaBOYHbIE MaTEPHAIbI, PECYPChI
MHTepHeTa, ocylIecTBICHHE BEIOOPA 110 PYKOBOACTBOM HACTaBHHKA.




Peakuyus HelTpaiusayuu.
BrITecHeHMe 0JHOTO MeTaJlJIa IPYTHM U3 PacTBOpPa COJIH.

NabopaTopHble 1 NpakTMYecKue paboTbl
JlabopaTOpHBIe ONBITHI:

B3anMozeiicTBYE KMCIOT C MeTalJlaMu.

[ToslydyeHre HepaCTBOPHUMBIX OCHOBaHHH.
B3aumozielicTBUe HEPACTBOPUMBIX OCHOBAHUM €
KHCJ0TaMMU.

PaznoxxeHue rugpokcuia meau(ll) mpu HarpeBaHUM.
[IpakTHyeckas paboTa:

Ne 7. PelieHue skcnepuMeHTaJIbHbIX 33/1a4 110 TeMe
«OCHOBHBIE KJIaCChbl HEOPraHUYEeCKUX COeAUHEHUH».

Bbluncnenus
— 110 ypaBHEHUSIM XUMUYECKHX peaKkLui

BeicTpanBanue pa3BEPHYTHIX MHCHMEHHBIX U YCTHBIX OTBETOB C OMOPOH Ha MH(POPMAIHIO U3
y4eOHHKA U CIIPAaBOYHBIX MaTePHAJIOB, IPAMOTHOE HCIIOIb30BaHHE H3YYEHHOTO IIOHATHHHOTO
ammapara Kypca XMMUH ¢ HCIIOJIb30BaHUEM IDIaHa, OTIOPHBIX CIIOB, aJITOPUTMA.

Pasaen 3. Bew,ecrBo U XMuMUUecKue

peakuum, 44

Tema 10. Xumuueckue peakuumu.
OcHOBHble 3aKOHOMEPHOCTH
XUMMUYECKUX peakumii (4u)

*TlonsiTne 0 CKOPOCTH XUMMYECKOIl peakiun. DakTopsl,
BIMSIONIME Ha CKOPOCTh XMMHYeCKoi peakuuu. [lonsTre o
TOMOTEHHBIX M TETepOreHHBIX peakiuax. Ilomarue 00
0o0paTUMBIX ¥ HEOOpaTUMBIX XUMHUYECKHX PEaKIUsIX.
Ionstne o Cwmemnienne

XUMHYCCKOM PaBHOBCCHUH.

XUMHYCECKOI0  pPaBHOBECHUA. cDaKTOpLI, BIIMAIOIOIMEC Ha

CKOPOCTh XMMHUYECKOH PEaKINH ¥ TOJ0KEHHE XUMUIECKOTO
paBHOBecus. Kiaccudukamus XMMHYECKHX pEakmui Mo
Pa3HBIM OCHOBaHUSM.™*

PackpbIBaTh CMBICT H3y9aeMbIX HOHATHH ¥ IPAMEHSATH 3TU MOHSATHUS PH ONMHUCAHUN CBONCTB BEIIECTB H

UX IpEeBpalleHU.

KrnaccnpunupoBaTs XMMHUECKHE PEAKIMH 10 Pa3JIMIHEIM IIPU3HAKAM.

Y cTaHaBIMBATh 3aBUCHMOCTH CKOPOCTH XMMHYECKON PeaKIMU OT Pa3InYHbIX (PaKTOPOB MO

PYKOBOJCTBOM YUYHTEIISI.

[IporHO3MpOBaTh BO3MOKHOCTH IPOTEKAHNSI XMMUUECKUX NIPEBPAILCHUH B PA3IMYHBIX yCIOBUSX 11OCTIE

MpeaBapUTENbHON paboThL.

Dnpenensts okucnnTens 1 BoccranoButens B OBP.

CoCTaBIIATE 3JEKTPOHHBINH OaTaHC pEaKIIvy.

[IpoM3BOUTH BEIMUCICHUS 10 XHMHUUECKAM YPABHEHUSIM 110 alTOPUTMY.

BeIcTpanBaTh pa3BEPHYTHIE MICEMEHHBIE H YCTHBIE OTBETHI C ONIOPOH Ha HH(POPMAIMIO U3 ydeOHNKa U

CIIpaBOYHBIX MAaTEPUAJIOB, 'PAMOTHO UCII0JIb30BATH I/ISy‘{eHHbIﬁ MTOHATHHHBIN afnmapar Kypca XuMHUU

TIOCJIE TIPE/IBAPUTENIBHOTO CTPYKTYPUPOBaHHS MaTepHaa.

Hcnonp30Bath MpH BEIMOTHEHUH yI€OHBIX 3aJaHUI U B TIPOIIECCE MCCIIEI0BATENBCKOMN AEATENbHOCTH

HaYYHO-TIOMYJISIPHYIO JIUTEPATYPy XUMHIECKOTO COIEPKAHHS, CIPAaBOYHbIE MaTEPHAIbI, PECYPCHI

WurtepHeTa nocie KOHCYIBTAIMH C TIEAarOTOM.

PacKpBIBaTh CMBICIT N3y9aeMbIX MOHITHH, a TAK)KE CMBICI TEOPUH 3JIEKTPOIUTHIECKON JHCCOIMAINY C
OIOPOH Ha CXEMBI.

DOBSCHATE IPUYNHEI JIEKTPOIIPOBOAHOCTH BOJIHBIX PACTBOPOB C MOMOIIBIO Hearora.
CocTaBnATh ypaBHEHUs AUCCOLUALMM KHCIIOT, LIEI0YEH U CONEH, MOTHbIE U COKpALIEHHbIE HOHHBIE
YpaBHEHUS XMMUYECKUX PeaKI1i HOHHOTO 0OMeHa.

[ITaHrpOBATh M OCYIIECTBIATH HA MPAKTUKE XUMHIECKHE IKCIIEPUMEHTHI, IIPOBOAUTH HAOTIOACHHS,
JIeTaTh BBIBOJBI MO PE3YNIbTaTaM SKCIEPUMEHTA IT0CHE MPEABAPUTENHHOH PaboTHI.

CnenoBats npasuiiaM 6e30macHo pabOTHI B Ta0OPaTOPHH IIPU UCITIOIH30BAaHUH XUMUYECKOH MOCY Bl H
000pyI0BaHUS MO KOHTPOJIEM Iearora.

[IpOM3BOUTH BEIYMCICHUS 10 XUMUYECKUM yPaBHEHHSIM.
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BeIcTpanBaTh pa3BEPHYTHIE MICHMEHHBIC M YCTHBIE OTBETHI C ONIOPOH Ha HH(OPMALMIO U3 yUyeOHHKA U
CIPaBOYHBIX MaTEPHAIOB, TPAMOTHO HCIIOIb30BATh N3yIEHHBIIN MOHATUHHBIIN anmapar Kypca XUMHU
TI0CJIe MIPEABAPUTENLHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Hcnionp30BaTh Ipy BEITIOTHEHUH YIeOHBIX 3aIaHU U B TIPOIIECCE HCCIIEIOBATEIBCKOM AeATENEHOCTH
HaYYHO-IIOMYJISIPHYIO JIATEPATyPy XUMHIECKOTO COJEPKAHH, CIPABOYHBIC MATEPHANbI, PECYPCHI
HuTepHeTa nocie KOHCYIbTAIUU C IEaroroM

9 KUIIACC

(2 u B HEmemto0, Bcero 68 u)

MpumepHbie Tembl,
pacKpbiBaloLme faHHbIN pasgen
nporpammbi,

M KO/IMYECTBO YacoB, OTBOAUMOE
Ha UX UsyyeHue

OcHoBHOe cogeprKaHue

OCHOBHbIe BUAbI AeATENbHOCTU
obyuarowmxcsa

Pasgeu 1. BemecTBo M XuMH4yeckue peaknuu (104)
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IloBTOpEHUeE U yriy6ieHue
3HAHMI1 OCHOBHBIX Pa3/eJioB
Kypca 8 Kiacca

(104)

[epronnueckuii 3axoH. [lepnoanyeckas cucreMa XMMHYECKHAX
anementoB JI. 1. MenzneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHU CBONCTB XMMHUYECKUX
9JIEMEHTOB IEPBHIX TPEX NMEPHOIOB, KaJIHs, KAIBINSI U HX
COCIMHEHHIT B COOTBETCTBHH C IIOJIOKEHHEM DIIEMEHTOB B
MIEPHOINUECKON CHCTEME B CTPOSHHEM X aTOMOB.
Knaccuguxarys 1 HOMEHKJIaTypa HEOPraHUIECKHUX BELIECTB
(MexnyHapoIHas U TpUBHaNbHAasH). XUMHYECKHUE CBOICTBa
BEI[ECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KilaccaM
HEOpPraHM4eCKUX coeuHeHnH. ['eHeTndecKkas cBA3b
HEOPraHWYIECKHUX BEIECTB.

CtpoeHne BemecTBa: BUBI XUMHIECKOH CBSI3H U THITBI
KPHCTAUIMIECKHUX PEMIETOK. *3aBUCUMOCTh CBOHCTB BEIIECTB
OT UX CTpPOCHHS.*

XUMUUeCcKHe peakIuy. KIacCUPUKAINT XUMHYECKUX peaKIii
110 pa3JIMYHBIM OCHOBAHUAM.

Teopus 37€KTPOIUTHIESCKON JUCCOLMALINH

JleMoOHCTpanumn

1. Monenu KpUCTa/IMYeCKUX PelIEéTOK HeoOpraHU4YecKUx
Bell|eCTB.

2. KopoTtkonepuoanas u JUIMHHONIEpHOAHAsE GOPMBI
[Nepronuueckoi CHCTEMbI XUMHYIECKHX JJIEMEHTOB

. . MenneneeBa

IpakTnueckas pabora Ne8 «Peakiun HOHHOTO OOMEHa»
[pakTueckas pabora Ne 9 «KadecTBeHHBIE peakIMy HAa HOHBI
B pacTBope".

Kontponbshas padora Ne6 «3nekTponuTrdeckas TUCCOLUAI»

XapaKTepu30BaTb XMMHUYECKHE 3JIEMEHTBI IEPBBIX TPEX MEPUO0B, KaIUA U KaJbLUA 110 UX
noJioxkeHu1o B [lepropnyeckoit cucreme /I. M. MeHzesieeBa c onopoii Ha aJITOPUTM.

KnaccuduuypoBaTh 1 Ha3bIBaTh HeOpraHUYeCKHe BellleCTBA U3yYeHHBIX KJIaCCOB C OMOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuceIBaThb 061Me XMMHUYeCKHe CBOMCTBA BELeCTB Pa3/IMYHbIX KJIacCOB, NOATBEPK/JATh
CBOMCTBA NPUMepaMH MOJIEKYISPHBIX YPaBHEHUH XUMHY€ECKUX PeaKIUH C OOpPOH Ha CXeMy.

OnpenesiTh BUJL XUMUYECKOHN CBA3H U THI KPUCTA/UTMYECKOH PEIETKY BellecTBa C ONOPOH Ha
cXeMy.

[IporHo3upoBaTh CBOMCTBA BeIeCTB B 3aBUCUMOCTH OT UX CTPOEHHUSI I0C/Ie IpeiBapUTETbHOTO
pas6opa.

BhicTpanBaTh pa3BEépPHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOY Ha
vHpOopMaLMIo U3 y4eOHHKA U CIPAaBOYHBIX MaTepHUaIoB, IPAMOTHO UCIIOIb30BaTh U3yYeHHbIN
MOHSATUHHBINA annapaT Kypca XUMHUH.

HWcnosib30BaTh NpH BBINOJHEHUH yUYe6GHBIX 33/JaHUH U B ITpoliecce UCCIeL0BaTeIbCKON
JleTeIbHOCTH HayYHO-TIONYJISIPHYIO JIUTEPATYPY XUMUYECKOT0 COZlePXKaHUs, CIPAaBOYHbIE
MaTepuassl, pecypcbl UHTepHeTa oj pyKOBOJCTBOM IleJjarora.

PackpbIBaTh CMBICIT TEOPUH JIEKTPOIUTHUECKON Auccoryaniu. OObACHATh HPUYHUHBI

AJIEKTPOIPOBOAHOCTH BOIHBIX PACTBOPOB;

CocTaBIATh ypaBHEHUSI AUCCONMALNH KUCIIOT H IIeJIOUEH, TIOJHBIE ¥ COKPAICHHBIE XUMUIECKHe

YpaBHEHHMS] XUMUYECKHX PEaKlii HOHHOrO OOMeHa.

Pa3aen 3. HemeTasibl

U UX cOeAUHeHuA (24 1)

Tema 3. O61asa
XapaKTepUCTHKa
XUMHYecKHuX 31eMeHTOB VIIA-
rpynibl. 'ajoreHbt

(44)

0611as xapakTepUCTHUKA rasoreHoB. 0COGEHHOCTH
CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB, XapaKTepPHbIE JIs1 HUX
cTeneHu okucaeHus. CTpoeHre U U3NYeCKUe CBOMCTBA
MPOCTHIX BELECTB — rajioreHoB. XMMUYECKHe CBOMCTBA Ha
npuMepe xj0pa (B3auMoieicTBYe C MeTa/lJIaMH,
HeMeTaJ/lJIaMU - BOJOPOJOM U KUCJI0POZ0M, *1esodaMmu’®).
XnopoBogopos. CossiHast KUCI0TA, XMMUYECKHE CBONUCTBA,
*nosiyueHue*, npuMeHeHue. KauecTBeHHble peaK U1 Ha
rajjoreHu/I-MuoHbl. */leficTBUe XJ10pa U XJIOPOBOAOPOJA HA
OopraHusM desioBeka.* BaxkHel1ne XJ10pUbl U UX

O6BACHATD 061I[e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETA/IJIOB U UX COeIMHEHUH B
npejiesiax MajiblX NEPHUO/OB U TJIaBHBIX oArpynn [lepruoandeckoi CUCTeMbl XMMUYECKUX
3JIEMEHTOB C Y46TOM CTPOEHUS UX ATOMOB C MCII0JIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpU3UYECKHE U XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB raJloreHoB (Ha
MpUMepe XJI0pa) U CI0KHBIX BELECTB (XJI0POBOIOPO/IA, XJIOPH/Ia HATPHS ), CIOCOOBI UX
NOJIy4eHUs], IPUMEHEHUE U 3HAaYeHNe B IPUPO/ie U XKU3HU YeJI0BeKa Mocjie
CTPYKTYypHUpOBaHHUs MaTepHaJa.

OnpeensiTh raJoreHU/-HOHbI B paCTBOPE C UCNOJIb30BaHUEM Tab uIbl "XapaKTepHble
peakuuy Ha aHUOHBI".

[I1aHUPOBATD U OCYLIECTB/IATD HAa IPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTBI, TPOBO/UTD
HaOJII0/IeHUS, [Ie1aTh BbIBO/bI 10 pe3yJ/ibTaTaM 3KCIepUMEHTA 110CJIe IpeABApUTEbHOM
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HaxOX/JieHue B Iprupoje.

JleMOHCTpauum

BI/IAeOMaTepHaJIbI: raJIoreéHbl U UX COeJUHEeHHU .
OGpa3s1bl XJIOPHU/IOB.

JlaGopaTopHble ¥ MpaKTUYeCKHEe paGoThl
JlaGopaTOpHBIN OTIBIT:

PacnosnaBaHue XJIOpU/-MOHOB.

paboThIL.

CiienoBaTh NpaBUiaM 6€30MaCHOM paboThl B 1a60paTOPUU IPU HCI0JIb30BAaHUU XUMUYECKOHN
NoCyZibl M 060py10BaHMA MO/, PYKOBO/ICTBOM Ie/iarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOX Ha MHPOPMALUIO U3
y4eOHMKaA U CIIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO HCII0/Ib30BaTh U3y4YeHHBIN NOHATHHHBIHA
anmnapar Kypca XUMHH.

HWcnosib30BaTh MPHU BBINOJHEHUH YYe6OHbBIX 33aJJaHUH U B IPOL[eCCEe HCCJIEI0BATENbCKON
JleATeIbHOCTH HAYYHO-TIONYJIAPHYIO JIUTEPATYPY XUMHUYECKOTO COZlepXKaHHs, CIPaBOYHbIe
MaTtepuasel, pecypcsl UHTepHeTa

Tema 4. O6maga
XapaKTepuCcTHUKa
XHUMHUYECKHX 31eMeHTOB VIA-
rpynnsl. Cepa u eé
coeauHeHus (5 4)

O6uias xapakTepUCTHKA 31eMeHTOoB VIA-rpynmnsl.
OcoGeHHOCTH CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe JJIs1 HUX CTeNeHU OKucaeHus. CTpoeHue u
dusnYecKre CBOMCTBA MPOCTHIX BEIECTB — KUCJIOPOJA U
cephbl.

AnnotponHble MoAMGHUKALIMN KUCJIOPOJA U CEPHI.
XuMuveckue cBoicTBa cepbl. CEpOBOIOPO/], CTPOEHHUE,
dusnyeckre U XUMUYeCcKre CBOUCTBA (KUCIOTHbBIE U
BOCCTaHOBUTeJbHBIE). OKCHBI CEPBI KAK MPECTABUTETH
KHCJIOTHBIX OKCHI0B. CepHast KUCJI0Ta, PU3NIeCcKue

1 XMMHYECKHE CBONCTBA (001He KaK MpeICTaBUTEs
KJIacca KUCJIOT U crieiuyeckue), IpUMeHeHHe.
CepHucTasg KUCI0TA.

*XUMHUYeCcKUe peaKIHy, JexXallhie B OCHOBe
MPOMBILIJIEHHOTO CII0Cc06a MOJy4eHUsI CEpPHOU KUCJIOTHL*
CoJiu cepHOM KUCIOTHI, KaYeCTBEHHAsl peaKlus Ha
cysbdaT-uoH.

Haxox/ieHue cephbl U €€ cCoeZIUHEHUH B IPUPO/IE.
*XUMHUecKoe 3arpsi3HEHHE OKPYKaoLlel cpefibl
COeIMHEHUSIMHU cepbl (KUCJIOTHBIE JIO/IH, 3arpsi3HeHUe
BO3/lyXa ¥ BOJIOEMOB), CIOCO6BI €r0 IPeJOTBpalleH s .*

JleMOHCTpanum

Konneknuu (BugeoMaTtepuasl): cepa U eé coeiHHEHHUS.
O6yr/aiMBaHUe caxapa [oJ, JeicTBrueM
KOHLEHTPUPOBAHHOH CEPHOU KUCJIOTBHI.

JlaGopaTopHble ¥ NpaKTHYeCKHe pa6oThl
JlabopaTopHbIE ONBITHI:

O6Hapy>xeHUe cyabdaT-HOHOB.

B3aumogelicTBUe pa36aBJIeHHOU CEPHON KUCIOTHI C
IUHKOM. BbIuMc/IeHuA

10 YpaBHEHUAM XUMUUYECKUX PeaKLU;

OGBACHATD 061IKe 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-rpynne! 1 Ux
coeHEeHUH
€ y46TOM CTPOEHHUS UX aTOMOB C ONIOPOH Ha cxeMy "H3MeHeHUe paZiMycoB B oArpynnax’.
XapakTepu3oBaTb PpUsnvyecKre
Y XMMHUYeCcKre CBOKCTBA ITPOCTOr0 BellecTBa CePhI U eé coeJUHeHUH (cepoB0I0pO/ia, OKCH/IOB
cepbl, CEPHOM KUCJIOTHI, Cy/1b}ATOB), CHOCOGHI UX MOJIyYeHHs, IPUMEeHeHHe U 3HaYeHHe
B IPUPO/ie U >KU3HU YesI0BeKa C OTIOPOX Ha CXeMY U IJIaH.

OnpefenaTb Halu4Yue CyabdaT-UOHOB B PacTBODE.

OGBACHATD CYIHOCTb 3KOJOTMYECKHUX NP06JieM, CBI3aHHBIX C IepepaboTKON coeJUHEHUH cephl
nocJjie CTPYKTYPHUPOBAaHUA MaTepHUaJa.

[I1aHMpPOBAaTh U OCYLIECTBASATh HA MPAKTHKE XUMHUYECKHe 3KCIIePUMEHTBI, IPOBOAUTH
HaG6JII0/IeHYs], ZIe/1aTh BBIBOABI 110 Pe3yJIbTaTaM 3KCIIepUMeHTa.

CieoBaTh MpaBuJiaM 6€30MaCHOM paboThI B JIAG0PATOPUHU P UCIOJIb30BAHUH XUMUYECKOHN
nocy/ibl 1 060pyZ0BaHuUsI 0] pyKOBOJCTBOM Ile/jarora.

[Tpou3BOAUTH BEIYUC/IEHHS 10 XUMHUYECKUM YPaBHEHUSIM 10 aJITOPUTMY.

HWcnosib30BaTh NpHY BBINOJIHEHHH yueOHBIX 33/JaHUH TEKCThI yYeGHUKa, CIPAaBOYHbIe
MaTepuaJbl (IlepuoUyecKyro CUCTEMY XUMUYEeCKHUX 371eMeHTOB /I, Y. MeHiesieeBa, TabuLy
PacTBOPUMOCTH KUCJIOT, OCHOBAaHHUM U COJIeH B BOJIe, 3JIEKTPOXUMHUYECKUHN Pl HANIPsKEHU U
MeTaJlJIoB).

Hcnosib30BaTh NPH BbINOJHEHUH Yie6-

HBIX 33/laHHH U B TIPOLIECCE UCCIEA0BATEBCKOH eATeNbHOCTH HAyYHO-IONYJISPHYO JIUTEPATyPy

XMMHYECKOTO COZlep KaHus, ClIpaBOYHbIE MaTepUaJibl, pecypchl UHTEpHeTa

H0cJle KOHCYJIbTAlMH C IeJaroroM
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Tema 5. O6maga
XapaKTepuCcTHUKa
XMMHY€ECKHX 3/1EMEeHTOB VA-
rpynnsl. A3ot, pocdop u ux
coeUHEeHMs

(74)

OO6w1as xapaKTepUCTHKA 3J1eMeHTOB VA-rpyImnsl.
Oco6eHHOCTH CTPOEHHS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JIJ/I1 HUX CTeNeHH OKUC/IeHHs.

A30T, pacnpocTpaHeHue B Ipupoje, pusndeckue U
XMMHYecKHe CBOHCTBA (B3aUMOJeCcTBHE C MeTa/lIaMU U
HeMeTaJlJIaMH - KHCI0POZIOM U BoJoposioM). Kpyrosopor
a3oTa B IIpUpO/Je.

AMMMaK, ero pusnyeckue U XUMHUYECKHe CBOWCTBA
(okucJIeHHE, OCHOBHBIE CBOMCTBA BOJHOTO PAacTBOPA),
*nosydeHue* u npuMeHeHue. CoJld aMMOHMS, UX
dusnyecKkre U XMMUYecKre CBOHCTBa (pa3/ioxeHue,
B3aHMMO/IEMCTBHE CO IIeJI0YaMHU ), IPUMEHEHHUE.
KayecTBeHHas peakiiysi HA HOHbI aMMOHUSI.

A3oTHas KMCJI0Ta, eé GU3NIeCKHe U XUMHYECKHe CBOMCTBA
(oOwiMe KaK peACTaBUTES KIacca KUCIOT U
cnenuduryeckue). A30TucTas KucjaoTa. Ucnosb3oBaHue
HUTPATOB U COJIEd aMMOHHS B KQUeCTBE MUHEPabHbIX
yA00peHUH.

*XUMHYecKoe 3arpsi3HeHHe OKpYKaloel cpeJibl
coeJMHEHUSIMU a30Ta (KUCJIOTHBIE JJOX/AH, 3arpsi3HEHUE
BO3/lyXa, IOYBbI U BOJ0EMOB).*

docodop, *annoTponHslie Mogudukanuu ¢ochopa*,
¢dur3nYecKre U XUMHYECKHe CBOIMCTBA (B3aUMO/IeHCTBHE C
MeTaJl/IaMH, HeMeTaJllIaM1, *KOHLIEHTPUPOBaHHOH
a30THOH U CepHOU KUCIOTaMHU).*

Okcupg docdopa(V) u dochopnas kucaora, pusuyeckue u
XMMHUYeCcKHe CBOUCTBA, osyyeHue. KayecTBeHHas
peakuus Ha dochaT-UOHBL.

HUcnonb3oBaHue dpocdaToB B KauecTBe MUHEPAJIBHBIX
yno6peHui. 3arps3HeHre NIPUPOJHBIX BOJOEMOB
docharamu. JleMoHCTpauu

Kosneknuu: pocdop 1 ux coeuHeHUs.
B3auMozielicTBUe KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI
C MeJbI0.

JlaGopaTopHbIe ¥ NpaKTHYeCKHe PaGoThl
JlabopaTopHbIE ONBITHI:

1. BsauMoelicTBHe coJieli aMMOHHUS C 1IEJIOYbIO.

2. O3HaKOMJIeHHe C 06pa3iiaMy a30THBIX U GOCHOPHBIX
yA06peHu .

[IpakTHyeckas pabora:

Ne 10. [TonyyeHre aMMuaKa, U3y4YeHHe ero CBOMCTB.

Bouryucaenus

O6bACHATD 0061LIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/71eMeHTOB VA-TpyIIbl U UX
coeJMHEHUH C Y4ETOM CTPOEHHSI UX aTOMOB.

XapakTepr3oBaTb GpU3HYeCKHE U XMMHUYeCKHe CBOMCTBA TPOCTHIX BellecTB a3oTa U pocdopa u
MX cOeJUHEeHUH (aMMHUaKa, cojiell aMMOHUs, a30THOM KUC/I0TBI, HUTPATOB, OKCHJA
docdopa(V) u pochopHoit kuca0TH], PocdaToB), CHOCOOHI UX MOJNYYEHUS, TPUMeHEHHE U
3HaueHUe B IPUPO/ie U )KU3HU YesIoBeKa C UCI0JIb30BaHUEM CXEMBI.

OnpenensTb MOHBI aMMOHHUS U pochaT-HOHBI B paCTBOPE C UCIOJIb30BAHUEM TABJIHIBI
"XapakTepHble peaKI[U1 Ha KATHOHBbI K aHUOHBI "

OGBACHATD CYILHOCTb 3KOJOTMYECKUX NP06JIeM, CBI3aHHBIX C HAX0XK/JeHHeM COeJUHEeHU
azora 1 pocdopa B OKpyKaloleH cpeje.

[11aHUPOBATD U OCYIIECTBJATD HA TPAKTHKE XUMUYECKUE IKCIEPUMEHTDI, TPOBOJUTD
HabJII0IeHHs, [leJIaTh BBIBO/BI 110 pe3yJIbTaTaM 3KCIepU-MeHTa.

CieoBaTh MpaBUJiaM 6€30MaCHOM paboThI B JIAG0PATOPUHU IIPHU UCIOJIb30BAHUH XUMUYECKON
Mocy/ibl 1 060PyZ0BaHUsI.

[Ipou3BOAUTb BHIYHUCIEHUS 10 XHMUYECKUM YPAaBHEHUSM.

Hcnosnb30BaTh NPU BbINOJHEHUH Y4eOHBIX 33JaHUH TEKCThHI y4eGHUKA, CIIPaBOYHbIE
MaTepuaJibl (IepUOJUYECKYI0 CUCTEMY XMMUYECKHUX 3/1eMeHTOB /[I. Y. MeHiesieeBa, TabauLy
PacTBOPUMOCTH KUCJIOT, OCHOBAaHHUM U COJiel B BOJIe, 3JIEKTPOXUMUYECKUH psiJi HANIPSKEHU I
MeTaJlJIOB).

Hcnosib30BaTh MpU BhINOJHEHUH YYe6HbBIX 33/JaHUHN U B IIPOLieCCe UCCIeI0BATENbCKON
JleATeJIbHOCTH HayYHO-TIONYJISIPHYIO JIUTEPATYPY XMMUYECKOT0 COZePXKaHUs, CIPABOYHbIE
MaTepuaJbl, pecypcbl UHTepHeTa nocJie KOHCY/IbTAalMH C NelaroroM
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— I10 YpaBHEHHUAM XUMHWYECKUX peaKLU/ll‘;l

Tema 6. 0612 XapaKTepuc-
THKa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriiepoa v KpeMHHMHA U UX
coelUHeHUs

(84)

Yraepog, annoTponHsle Mogudukanuu (rpadpur, anamas),
pacnpocTpaHeHHe B IpUpo/Jie, GU3UYeCcKre U XUMUYECKHe
cBoiicTBa. Afcop6uus. KpyroBopor yriiepozia B npupoze.
OxcuAbl yrieposia, ux GusnyecKre U XMuMUYecKre
CBOMCTBa (B3aMMOJEHCTBHUE C META/I/IAMH, HEMETAJ/JIaMHU,
*KOHLLeHTPUPOBAHHOM a30THOM U CEpHOM KUCI0TaMu)¥,
UX JIeHCTBYE Ha )KMBble OPraHU3Mbl, *noJiydeHue*

Y IpUMeHeHue. *JK0JI0rHYecKHe Npob.JieMbl, CBsI3aHHbIE C
okcugoM yriaepoga(lV); runoresa rio6anabHOTO
MOTEIJIEHUs KJIUMAaTa; TapHUKOBBIN 3pdeKT.*

YroJsibHasg KUCJIOTa U €€ CoJY, UX PU3HYEeCcKHUe U
XMMHUYEeCKHe CBOMCTBA, No/1yyeHue U IpUMeHeHHe.
KauecTBeHHas peakijust Ha KAp6OHAT-NUOHBI.
*Wcnosp30BaHre Kap60OHATOB B 6BITY, MEJUIHHE,
MPOMBILIJIEHHOCTH, CEJTbCKOM X03sIHCTBE. *

Kpemnu#, ero ¢pusnyeckre 1 XuMu4eckre cBoHcTBa (Ha
npUMepe B3aUMO/IeHCTBUS ¢ MeTa/UIaMU U HEMeTaJlJIaMH),
*NoslyyeHue U IpUMeHEeHHUe B 3/1eKTPOHHUKe.*
*CoeJMHeHUs KpeMHUs B Ipupoje. O6uiue
npezcTaBeHus 06 okcue kpeMHUsA (V) 1 kpeMHUeBoOH
kucsoTe. CHIMKATB], UX UCIOJIb30BaHKE B GBITY,
MeJUIMHE, TPOMBILIJIEHHOCTHU. Bax-Helue
CTPOUTEJIbHbIE MAaTepUAJIbl: KEPAMHKA, CTEKJIO, LIEMEHT,
6eTOoH, xes1e306eToH. [Ipo6JieMbl 6€301aCHOTO
HCIOJIb30BaHUS CTPOUTEJIbHBIX MaTEPHAJIOB B
MOBCEeIHEBHOM KU3HU.* JleMOHCTpanuu

Moyiesn KpUCTaJIMYECKUX PELIETOK a1Masa, rpaduTa,
MOJIEKYJIbl QyJLIepeHa.

Azcop6uMsa pacTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM
yraém. [Ipotusoras.

BreomaTtepuasbl: CHJIMKaTHAsA NPOMBIILIEHHOCTD.
Mogenu MosieKy/1 OpraHlu4eCcKHX BellecTB.
JlaGopaTopHble U NpaKTHYeCKHe paGoThl
Jla6opaTopHbIi onbIT: KauecTBeHHas peakuys Ha
Kap6oHaT-HoH. [IpakTHYecKkue paboThbI:

Ne 11. [losiygeHue yrjieKUCI0TO ra3a U U3y4eHue ero
CBOWCTB.

Ne 12, PemieHue 3akcnieprMeHTa/IbHBIX 33/]a4 110 TeMe
«HemeTasibl».

BbIYHC/I€HHs 10 YPAaBHEHUSIM XUMHYECKUX PeaKLUH
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O6BACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB IVA-Ipynnbl U Ux
coeJMHEeHUH C y46TOM CTPOEHHS UX aTOMOB.

XapakTepH3oBaTh pU3NUeCKHe U XUMHUYeCKHe CBOMCTBA NPOCTBIX BeLeCTB yraepoja U
KpeMHHUs U UX coeJJUHeHUH (OKCHU/I0B yTjepoAa, yroJbHOM KUCI0ThI, KApOOHATOB, OKCH/A
KPEMHH$, KPpeMHHEeBOMH KHCJIOTbI, CHJIMKAaTOB), COCOGBI UX NOJIy4eHUs, IPUMEHeHHe
Y 3HaueHMe B IPUPO/ie U )KU3HU YesI0OBeKa.

OnpefensaTb KapOOHAT- U CUJIUKAT-

HOHBI B pacTBODe.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBI3aHHBIX C HAX0XKJeHHEM YIJIEKHCIOTO ra3a
B OKpY»Xalollel cpefe.

[11aHMpOBAaTE M OCYILIECTBAATH Ha NPAKTHKE XUMHUYeCKHe 3KCIIepUMEHTHI,

[TpoBOAUTE HAGJIIOI€HUS, [le1aTh BBIBOAbI 10 pe3yJIbTaTaM 3KCIIepUMEHTA 10CJIe
npeBapyUTebHON paboThI.

CnenoBaThb nMpaBuaM 6e30MacHOi paboThI B 1a60paTOPUHU NMPH UCIOJIb30BAHUH XUMUYECKOH
MoCy/ibl 1 060PyZ0BaHUsI.

Hcnonb3oBaTh NpU BBINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4eOHHKA, CIPABOYHbIe
Martepuassl ([leproanyeckyro cucTeMy XMMHYeCcKHUX 3eMeHTOB /. Y. MeHzeieeBa, TabiuIy
pacTBOPUMOCTH KHCJIOT, OCHOBAHHM U COJIEH B BOJE, 3JIEKTPOXMMHUYECKUH PsJl HAPSHXKeHUH
MeTaJlJIoB) N0C/Ie KOHCYJIbTALUH C 11eJaroroM.

HWcnosib30BaTh MPHU BBINOJHEHUH YYe6OHbBIX 3aJJaHUN U B MPOLIeCCe UCCJIeI0BATETbCKON
JlesITeIbHOCTH Hay4YHO-MONYJISIPHYIO JIUTepaTypy XUMUUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTtepuasel, pecypcbl UHTepHeTa




Paspges 2. MeTa/uibl M X coegnHeHus (20 u)

Tema 7. O611e CBOMCTBaA
MeTaJlIOB
(449)

O6111as1 XapaKTepUCTHKA XUMUYECKUX 3IEMEHTOB —
MeTaJlJIoB Ha OCHOBaHUH X M0JI0KEeHUS B
[lepnoanyeckoi cucTeMe XUMHUYECKHX 3/1eMEHTOB

. U. MeHnjeneeBa 1 cTpoeHUs: aToMOB. CTpoeHue
MeTaJlJI0B. MeTa/iM4ecKas CBA3b U MeTaJlJIndecKas
KpHUCTa/UIMYecKas pelléTKa. 3J1eKTPOXUMHUYeCKUH pAJL
HalpspKeHUH MeTas10B. PU3nYecKre U XUMUYeCKHe
CBOMCTBA MeTa/IJIOB (B3aUMO/leeHCTBHE C KHCIOPOAOM,
BOJIOH, KUCJIOTAaMH). *O611Ke CTOCOGHI MOJIyYeHHS
MeTasI0B.*

*[loHATHE 0 KOPPO3UH METAJLJIOB Y OCHOBHBIE CITOCOOBI
3alUThI OT KOppo3uH. CryiaBbl (CTaslb, YyTYH,
JIOpAJIOMHUHUM, 6POH3a), X IPUMeHeHUe B OBITY U
MPOMBILIEHHOCTH.*

JleMOHCTpaLum

O3HaKoMJIeHHE C 06pa3LaMy MEeTAJIOB U CIJIABOB, UX
$U3nYeCKUMHU CBOUCTBAMU.

MoJenn KpUCTAIMYECKUX PELIETOK METAJJIOB.
BusieoMaTepuasbl: KOPPO3Ks METAJLIOB.

JlabopaTopHble ¥ NpaKTU4YeCKHe paGoThbl
JlabopaTOpHBIE ONBITHI:

O3HaKoMJIeHHE ¢ 06pa3LaMH CIJIaBOB METAJJIOB.
3aBUCUMOCTb CKOPOCTH PeaKIM1 MeTaJlIa C KUCIO0TOH OT
NPUPOABI MeTaslIa.

BoeruuciieHust
110 YypaBHEHHUAM XMMHUUECKUX peaKLU .

PackpbIBaTb CMbIC/I U3yYaeMbIX IOHATHH U IPUMEHATb 3TH NOHATHUSA IPU ONMCAHUU CBOHCTB
BeLIEeCTB U UX NpeBpalleHHH.

O6bACHATD 0011e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/IEMEHTOB-METAJIJIOB U UX
coeJMHEHUH C Y4ETOM CTPOEHHSI UX aTOMOB.

XapaKTepHu30BaTb CTPOEHHE METAJIJIOB, 00L1e GU3NYeCKHe U XUMUYeCKHe CBOMCTBA METa/IJIOB.

XapaKTepHu30BaTb 0011e CIOCOObI [T0JIyYeHU METAJLJIOB NI0C/Ie CTPYKTYPUPOBAHHUS
MaTepuaJa.

CnenoBaTb npaBusaM 6e30nacHO paGoThl B 1a60paTOPUH NP UCI0JIb30BAHUHY XMMUYECKOH
MoCy/ibl ¥ 060PyZ0BaHUSI.

[Ipou3BOAUTb BLIYUCIEHUSA 10 XHMUYECKHUM YPAaBHEHUSAM.

HWcnosib30BaTh NpH BBINOJHEHUH yUeOHBIX 33/JaHUH TEKCThI yueGHUKA, CTPaBOYHbIe
MmaTepuasbl ([lepuosrudeckyro cucTeMy XMMHYecKHX 31eMeHTOB /I, Y. MeHpeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUM U coJiel B BOJiE, 3JIEKTPOXUMHUYECKUH PsJl HANIPSHKeHUH
MeTaJlJIoB).

Hcnosib30BaTh MpHU BhINOJHEHUH YYe6HbBIX 33/JaHUH U B IIPOLeCCe UCCIe10BATETbCKON
JlesITeIbHOCTH HAyYHO-IONYJISIPHYIO JINTEPATYyPy XUMHUUECKOI'0 COZeP>KaHusl, ClIPaBOYHbIEe
MaTepuaJibl, pecypcbl UHTepHeTa nocJie npeABapUTeIbHOW KOHCYJIbTALMH C [1€aroroM

Tema 8. BaxkHeliue
MeTaJLJIbl H UX COeAUHEeHU S
(16 4)

lllesounble MeTasbl. [los10keHue B [lepuoguyueckoit
cucTeMe XUMHUYeCcKuX 3jieMeHTOB /. U. MeHes1eeBa,
cTpoeHUe aToMOB. HaxoxeHue B npupoje.
dusnyeckre ¥ XUMUYECKUE CBOUCTBA (Ha mpuUMepe

HaTpuda u KaJ'II/Iﬂ). OKCI/I,E[bI U TUAPOKCHUAbI HATPUA U KaJIUA.

[IpuMeHeHMe 1IeJI0YHBIX METAJIOB U UX COeJMHEHNUH.
[[lesloyHO3€eMeIbHBIE MEeTAJ/I/IbI MarHUH U KasbLUH,
cTpoeHue aToMoB. [losi0xkeHue B [lepuoaudeckoi cucremMe
XUMUYeCKUX 3jieMeHTOB /. U. MeHaeeeBa. HaxoxaeHue B
npupoje. Pusndeckre U XMMHUYeCKUe CBOMCTBA.
BakHeH1Me coeiMHEHUsT Kalblus (OKCUA, TUAPOKCH,
couin). *JKECTKOCTb BOJIbI U CIIOCOOKI €€ yCTpaHeHUs1.*

O6bsACHATD 00111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3JIEMEHTOB-MEeTAJIJIOB B IPyNnax v
MX COeJUHEHHUH C y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XMMUYECKHe CBOMCTBA ITPOCTBIX BEIIECTB METALJIOB U UX
coeiMHeHUH (OKCUAOB, TMPOKCH/IOB, COJIe) C OIIOPOi Ha CXeMy, CIOCOObI UX IOJTyYeHH s,
NpUMeHeHHe 1 3Ha4eHHe B IPUPO/ie U KU3HH YeJIoBeKa.

Pacrio3HaBaTh C MOMOIIbI0 KaUeCTBEHHbBIX PeaKIMi HOHbI METAJJIOB (MarHus, aJIOMUHUSA, [IUHKA,
»KeJsie3a, MeJl1) C UCN0JIb30BaHHEeM TabJ IuIbl "XapaKTepHble peaKIjii Ha KATHOHBI".

[1aHUPOBATD U OCYLIECTB/ISATh Ha MPAKTHKE XUMHUYECKHEe 3KCIIEPUMEHTbI, TPOBOIUTD
HabJII0/leHuS, Jle1aThb BBIBO/bI 110 pe3y/IbTaTaM IKCIepuMeHTa.

CrnezfoBaThb NpaBu/iaM 6e30MacHON paboThI B 1a60PaTOPHUU NIPH UCIOJIb30BAaHUU XUMHUYECKON
MOCy /bl 1 060py/JOBaHUS.

[Ipou3BOAUTH BEIYHUCIEHUS [10 XHMUYECKUM YPAaBHEHUSM.
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Anromunuii. [lonoxenue B [lepuoguueckoit cucreme
XMMHUYecKux a1eMeHTOB /I. . MeHzesieeBa, cTpoeHue
aroMa. HaxoxeHue B npupoge. Pusnueckue u
XUMH4YecKue CBOUCTBa. AMpOTepHbIe CBONCTBA OKCHAA U
U pOKCUAA.

Keneso. [Tonoxenue B [lepuoguyeckoil cucteme
XMMUYecKux asieMeHTOB /I. . MeHiesieeBa, cTpoeHue
aroMa. HaxoxeHue B npupoge. Pusnueckue u
XMMUYecKkre cBorcTBa. OKCUABI, TUAPOKCU/IbI U COJTU
kesesa(ll)

u xese3a(lll): cocras, cBoHcTBa U nosyueHue.

JleMoOHCTpanumn

B3aumozielicTBUe HATPHUS C BOAOM.

OxpauMBaHue MJIaMeH! HOHAMHU HaTPHsl U KaJlHsl.
OxpauuBaHue JIaMeHU HOHAMU KaJIbLiUsl.
B3auMo/ielicTBHe OKCH/Ia KaJibIHsI C BOJOM.
BusieoMaTepuasbl: TOpEHHUE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHbIe U IpaKTUYeCKHe paboThl
JlabopaTOpHBIE ONBITHI:

OsHakoMJIeHHe c 06pa3liaMH aJIFOMUHMUSA U ero CILJIaBOB.
AmdoTepHbIe CBOWCTBA THAPOKCHA aTIOMUHHUS.
KauecTBeHHble peaKLMH Ha HOHBI XKeJjle3a.

MKécTkocTh BOJbI M METO/BI €€ YCTpaHEeHHUS.
[IpakTHYeckue paboThI:

Ne 10. PemeHne akcneprMeHTa/IbHBIX 33/]a4 110 TeMe
«MeTasnbl».

BoeruuciieHust
10 YpPaBHEHUSIM XMMHUYECKUX peaKLuin

BoicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOPMALUIO U3
y4eOHMKaA U CIIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO UCI0/Ib30BaTh U3yYEHHbIH NOHATHHHBIHA
ammnapar Kypca XUMHH.

HMcnonb3oBaTh NpU BHINOJHEHUH Y4e6HbIX 3alaHUH U B IpOLlecce UCCIe 0BaTeIbCKOM
JleATeIbHOCTH HAYYHO-TIONYJ/IAPHYIO JIUTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIPaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa

Pasgen 3. MepBoHayanbHble XMMUYECKME NOHATUA 06 OpraHMYeckux BelLtecTax, 104

Tema 9. MNepBOHaYanbHble
XMMWUYECKME NOHATUA 06
OpraHUYyecKux BelecTBax

06mue mnpenacTaBieHUss 06 O0COGEHHOCTSAX COCTaBa W
CTPOEHUSsT OpraHHYeCKHUX  COeJUHEHUH  yrjepoja.
[lepBoHaYa/ibHbIE MOHATHS 06 OPraHUYECKHX BellecTBax
KaK O COeJJUHEHUsIX yrJjepoaa (MeTaH, 3TaH, I3THJIEH,
aleTUJIeH, 3TaHOJ, TJHULEPHUH, YKCycHas Kuciaota). *Ux
cocTaB W XUMUYecKoe cTpoeHue. Kiaccudukarus
opraHuyeckux BemecTB.* [loHATHE O OHOJIOTUYECKH
BaXKHBIX BellleCTBaX: KUpaX, OesiKax, yrjieBoJaXx — U HX
poJii B JKM3HM 4esioBeKa. *MaTepuasibHOE €JUHCTBO

O6BbACHATH NIPUYMHBI MHOT006Pa3HUs BellecTB, HIOCTPUPOBATh B3aUMOCBA3b
HeOpraHu4ecKUx coeJMHeHUH! yrjepo/ia U OpraHu4ecKrx BelllecTB N0/ PYKOBOJCTBOM
yUHuTeNA.

OGBACHATD YCI0BUSA 6€30IIaCHOI0 UCI0JIb30BAHUS BEIleCTB U XUMUYECKUX PeaKL[Ui B GBITY.

XapaKTepHu30BaTb POJIb XUMHUU B PA3JIMYHbIX chepax AesaTeJbHOCTH J0eH, OCHOBHbIE
BellleCTBa U MaTepHasbl, IpUMeHseMble B »)KU3HU COBPEMEHHOTO0 YeJloBeKa.
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OpraHUYeCKHUX 1 HEOPraHUYECKUX COeJUHEHUI.*
[IpupoiHbIE HCTOYHUKH YTJIEBOAOPOLOB (YToJb,
NPUPOAHBIHN ras, He$Thb), NPOAYKTHI UX epepaboOTKH, UX
POJIb B OBITY ¥ MPOMBILIJIEHHOCTH.

Pa3ge 4. O600menne matepuana 1o kypey «Heopranndeckast Xxumusi» (4 1)

Tema 10. XumMus 1 OKpyKaromas
cpena, lu

HoBble MaTepuasbl U TexHOIOTHU. BelecTBa n
MaTepHaJbl B IOBCeJHEBHOH XKU3HU YesioBeKa. XUMHUA U
370poBbe. besonacHoe HCNoIb30BaHKeE BellecTB

Y XMMHUYECKUX peaKLUH B ObITY.

OCHOBBI 3K0JIOTMYECKOM TPaMOTHOCTH. XUMHUYECKOe
3arpsisHeHUe OKpy»Xarolleil cpepl (pesesbHO
JonycTuMas KoHneHTpanus Bemects — [1/1K).

PoJib XMMHUH B pellleHUH 3K0JIOTHYECKHX NPo6JieM

060611eHMe MaTepyUasa 1o
Kypcy «Heopranndeckas
XUMUSA», 34

O606111eH1e U CHCTEMATHU3aLMS 10 KypCy
«Heopranuyeckast XuMus»

XapaKTepu30BaTh POJIb XUMUH B PAa3JIMYHBIX chepax [iesaTeJbHOCTH JI0/Ied, OCHOBHbIE
Bell[eCTBa U MaTepHaJibl, IPUMeHsieMble B XKU3HU COBPEMEHHOT'0 YeJIOBEKa.

. OG'BACHATH yCJI0BUSA 6€30MaCHOTO UCI0JIb30BAHUS BEIeCTB U XUMUYECKUX PEaKIHH B OBITY

AHann3VpoBaTh U KPUTHUYECKHU OLeHUBATh HHPOPMALUIO O BJIUSHUY TPOMBILIIEHHOCTH,
CeJIbCKOT0 X035IMCTBA, TPAHCIIOPTA U JIP. HA COCTOSIHNE OKPY»Kalollel cpebl.

YMeTb 0Ka3bIBaTh NEPBYIO MOMOLLb IPU XUMUYECKUX 0KOT'aX U OTPABJIEHHUSX.

[IpuHUMATh y4acTHe B 06CYK/AeHUU NP06JIeM XUMUYECKOU U 9KOJIOTMYECKON HaNpaBJIeHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO [TO3UIUIO 10 TPOGJIEMe U TpeijlaraTh BO3MOXHBIE Iy TH eé
peleHusIC Onopo¥ Ha HHOPMALMIO U3 Y4e6GHUKA U CIPaBOYHbIE MAaTePHaJIbI, PECYPChI
HuaTepHeTa

[Ipn paspaboTke pabGouyeil HmporpaMMbl B TeMaTHYECKOM ILJIAHHUPOBAHHUM [JOJDKHBI OBbITb YYTEHbl BO3MOXKHOCTH HCIOJIb30BAaHUSA 3JEKTPOHHBIX (LHQpPOBBIX)
06pa3oBaTe/bHBIX PECYPCOB, ABJISIOIMXCA y4eOHO-METOANYECKUMH MaTeprasaMy (MyJIbTUMe/JUHHbIe IPOrPaMMBbl, 3/1eKTPOHHbIE Y4eOHUKH U 3aJa4HUKH, 3JIeKTPOHHbBIE
6U6JIMOTEKH, BUPTYaJbHble J1ab0paTOPUU, UI'POBbIe IPOrPaMMbl, KOJUIEKLIUU [IUPPOBBIX 06pa3oBaTebHbIX PECYPCOB), UCMOJIb3YEMbIMHU /JIs1 06YYEHHs U BOCIIUTAHUSA
pas/IMYHBIX I'PYII N0JIb30BaTeeH, IpeiCTaBJIeHHbIMU B 3JIEKTPOHHOM (IIMPOBOM) BU/le U PealU3yoIUMU AuJaKkTH4eckue Bo3MoxkHocTH KT, cofepkaHre KOTOpBIX
COOTBETCTBYET 3aKOHOJATeJbCTBY 06 06pa30BaHUH.
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