CornacoBaHo sy, Y TBEPHAAKD
MeToauueckoe 00beIHHEHHe ‘f‘ﬂ«penop I's0OY CO
Iiporokoa Ne 1 ]

ot 27 aBrycra 2025 .
Pykosoaurens HIMO

__% JLH. ToBuabaIuHa

PABOYASsI [TPOI' PAMMA
OCHOBHOI'O OBIEI'O OBPA3OBAHHMSI JIJIS1 OBYYAIOIMXCS C
3AJIEPXKKOM TICUXUYECKOI'O PASBUTHS
XUMHUA

ExarepunOypr 2025 1.



[NHOACHUTEJIbHAA 3AITNCKA

Pabouas nporpamma mo XuMuu Jjis1 0Oy4arOMMXCA € 3aJI€PKKOM MCUXUYECKOTO
pazButusa (nanee—3IIP) Ha ypoBHE OCHOBHOro 00IIEro OOpa3oBaHUsI COCTaBlieHAa Ha
ocHoBe DenepanbHO paboueil mporpaMMBbl MO0 XUMUH sl 00YUYaIOIUXCS C 3aJEPIKKOM
ncuxuyeckoro pazButus (ganee — 31IP) Ha ypoBHE OCHOBHOro 001Iero oOpa3oBaHusl,
pa3paborannoit ®I'BHY «MHCTUTYT KOPPEKIIMOHHOM MEeJAaroruku» U pa3MelIeHHON Ha
caiite https://ikp-rao.ru/frc-ovz3/

denepanpHas pabodasi mporpaMma Mo XUMHUU I 00YYarOIIUXCs C 3aJIePIKKON
ncuxudeckoro paszputus (nanee — 3[1P) Ha ypoBHe OCHOBHOro 0011Ier0 00pa3oBaHUs
MOJATOTOBIIEHa Ha OCHOBe {DeaepaabHOr0 TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO
cTaHjaapTa ocHOBHoro obmiero oOpazoBanus (IIpukaz Munnpocsemenuss Poccun ot
31.05.2021 r. Ne 287) (mamee — DPI'OC OOQ), dDenepanbHON aaanTHUPOBAHHOM
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO 00IIero oOpa3zoBaHUs sl 00yUJaAIOIINXCS C
OTPaHUYCHHBIMHU BO3MOXKHOCTSIMH 370poBbs (IIpukaz Munnpocsemnienust Poccuu ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoit pabodeil mporpaMMbl OCHOBHOTO OOIIETo
oOpazoBanus 10 yuyeOHOMY mpeaMery «Xumus», DenepanbHOW TPOrpaMMBbl
BOCIIUTAHUS, C y4ETOM pACIPEICICHHBIX IO KJaccaM TPOBEPSIEMBIX TPeOOBaHUU K
pe3yabpTaTaMm ocBoeHus denepanbHON aganTHPOBAHHON 00pa30BaTENbHON MPOrpaMMBbl
OCHOBHOTro oOmIero o0pa3oBaHus A OOYYalOIIMXCS C 3aJep)KKOM IMCUXUYECKOTO
pa3BUTHSL.

YyeOubii  mpeameT  «XHUMHS»  BXOIUT B TNPEeIMETHYIO  00JacThb
«EcrecTBeHHOHay4HbIE TIPEAMETHI». B cHucTeMe ecTeCTBEHHOHAy4YHOro 0Opa3oBaHUs
XUMHS KaK Y4eOHBIN MpeaMeT 3aHUMAET BaXKHOE MECTO B MMO3HAHUU 3aKOHOB MPUPO/IBI,
dbopMHUpPOBAaHUN HAYYHOW KapTHUHBI MHUpA, CO3JAHUU OCHOBBI XHMHMUYECKUX 3HAHUM,
HEOOXOUMBIX [IJI1 TIOBCEIHEBHOM >KM3HU, HABBIKOB 3/I0POBOTO W 0OE€30MacHOTO s
YyelloBeKa W OKpy)Kalolled ero cpeabl oOpa3a >KM3HU, a TakkKe B BOCIHUTAHUU
3KOJIOTHYECKOM KYJIBTYPHI.

YcenemHocTh U3y4eHHs] XMMHUU CBSI3aHA C OBJIAJICHUEM XHUMHUYECKUM SI3BIKOM,
coONo/IeHneM TMpaBui  Oe30macHOM  palOOThl TMPU  BHINIOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHCIICHHBIX CBSI3€M XMMHUM C IPYTMMU MpPEIMETaMU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJITIOYAET B c€0S1 OCHOBBI HEOPTaHUYECKON U OPraHUIECKON XUMUHU.
['maBHOI uaeel nporpaMmel SIBIIIETCS CO3/1aHNE OA30BOr0 KOMILJIEKCA ONOPHBIX 3HAHUU
M0 XUMHH, BBIPAKEHHBIX B (JOpME, COOTBETCTBYIONIIEH BO3pacTy OOYyYalOIIMXCS U HX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coxepxanun TaHHOTO Kypca MPEACTaBICHbI OCHOBOIOJIATAKOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHMUS, BKIIOYAIOIIME HW3YYECHHE COCTaBa M CTPOCHUS BEUIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHHS, NPOTHO3UPOBAHHE CBOWCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MPEBPALICHNUN U ITYTE€W yIPaBICHUS MU
B LIEJISIX TIOJIYUYEHUS BEIIECTB U MAaTEPHUAIOB.


https://ikp-rao.ru/frc-ovz3/

TeopeTuueckyo OCHOBY U3YUYEHUs HEOPTraHUYECKOW XMMHUU COCTABIISIET aTOMHO-
MOJIEKYJisApHOE yueHue, llepmommnueckuii 3axkoH .M. MengeneeBa ¢ KpaTKuMU
CBEJICHUSIMU O CTPOCHHUU aToMa, BHJAX XUMHUUYECKOM CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS] XUMUYECKUX PEAKIIUH.

B u3yueHun kypca 3HauuTeIbHAS POJIb OTBOAUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUUYECKUX U JITA0OpaTOpPHBIX paldOT, OMUCAHUIO PE3YIhTaTOB
YUYEHUYECKOTO SKCIEPUMEHTa, COONIOACHUIO HOPM W TpaBWil Oe30macHoi paboThl B
XUMUYECKOU Tab0opaTopuHu.

Peanuzanus nanHO# mporpaMmbl B MpoIecce 0Oy4eHHs MO3BOJIUT 00ydaronuMes
c 3IIP ycBouTh KJIIOYEBBIE XUMUYECKHUE KOMIETEHIIUU U TOHSATH POJb W 3HAYCHHUE
XUMUU CPeJIU JPYTUX HAYK O MPUPOJIE.

N3ydenne xumum crocoOCTBYeT (POPMHPOBAHHUIO Yy OOYYAIOUIUXCS HAYYHOTO
MHUPOBO33PECHUSI, OCBOCHHUIO OOIIEHAYYHBIX METOJO0B (HaAOJIOACHUE, U3MEPECHUE,
AKCTIEPUMEHT, MOJCIMPOBAHKE), OCBOCHHUIO MPAKTHYECKOTO TMPUMEHEHUS Hay4YHBIX
3HaHUW, OCHOBAaHHOTO HAa MEXIMPEIMETHBIX CBS3iX ¢ Tpeameramu «OKpyKaronui
mupy», «®Pusuka», «buonorus», «l'eorpadus», «Marematukay u (popMupyer
KOMIIETCHIIUM, HEOOXOIMMBIC JUISI TPOJODKEHUs oOpa3oBaHuUs B 00JacTu
€CTEeCTBEHHBIX HaYK.

N3yuenne xumum cnocoOCTByeT pa3Butuio y oOyuarommuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpakeHMs, (YHKIMOHAIHHOWM  TIpaMOTHOCTH,  yMEHUS
BOCIIPUHUMATh W KPUTHYECKH aHAIM3UPOBaTh HMH(OpPMAIUIO, NPEICTABICHHYIO B
pasnuUYHBIX (QopMax. 3HAUUMOCTb MpEeAMETa JJIA Pa3BUTHUS >KU3HEHHOM KOMIIETEHIIUU
oOyuatomuxcst ¢ 3I[IP 3aknrouaercs B YCBOGHHHM OCHOBBI XMMHUYECKUX 3HAHUM,
HEOOXOJUMBIX [l TTOBCEIHEBHOM >KM3HH; HABBIKOB 3/I0POBOTO U 0OE€30MACHOTO I
YeJIoBeKa U OKpYXarolled ero cpeibl obpasza Ku3HH;, (POPMUPOBAHUM HKOIOTUYECKOMN
KYJIbTYPBI.

[Iporpamma oTpaxkaeT cojaepKaHue OO0ydeHUs MpeaMeTy «XHUMHS» C y4eTOM
0CcOo0BIX 00pa3oBaTeIbHBIX MOTpeOHOCTEH oOyuaromuxcs ¢ 3[1P. OBnanenue yueOHbIM
NPEeIMETOM «XUMUS» MPEACTABISIET OMPEACIICHHYIO TPYIHOCTh JIJIsi OOYYarOIIMXCS C
3I1P. D10 CcBsI3aHO ¢ OCOOCHHOCTSIMH MBICIUTEIBHON JIEATEIIbHOCTH, ITEPUOIUICCKIMU
KOJIeOaHUSIMU BHUMAaHHUS, MAJIBIM 00bEMOM MaMSATH, HEIOCTATOYHOCTHIO OOIIEro 3amaca
3HAaHUM, MOHWXEHHBIM IIO3HABATEIbHBIM HHTEPECOM U HHU3KUM YPOBHEM PEUYEBOTO
pa3BUTHSL.

Jlist mpeononeHus TPYAHOCTEH B M3YYCHHHM YYEOHOTro mpeamera «XuMUs»
HeoOxonuMa afanTamus o0beMa U Xapakrepa yueOHOro MaTepuala K MO3HaBaTEIbHBIM
BO3MOHOCTSIM JTAHHOW KaTeropuu OOyYaronIuxcsi, y9eT WX OCOOCHHOCTEH Pa3BHUTHUS:
UCIIOJIb30BaHUE aJTOPUTMOB, BHYTPUIPEAMETHBIX U MEXKIPEIMETHBIX CBSI3€H,
MOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

[Ipy wu3yueHHH XuUMHH HEOOXOAMMO OCYIIECTBISATh B3aWMOJCUCTBUE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTtnueckuid Matepuan PEKOMEHIYETCS M3y4daTh B MPOLECCE MPAKTUYECKOU
NeATeNbHOCTU. BO3MOKHO BbIJIEJIEHHUE OT/IEJIbHBIX YPOKOB Ha PEIICHUE 3a7ad B CBSI3U
CO CJOXKHOCThbIO aHanu3a Tekcta oOydaromumucs ¢ 3IIP. Opranudeckoe eIMHCTBO
MPAKTUYECKON M MBICIUTEIbHON JAESTEIbHOCTH OOYYaIOIIMXCA Ha YpOKaX XUMUU



CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUUYECKUX 3HAHHUHA U
ymennil. Ocoboe BHUMaHHE MPU U3YYCHUH XUMUHU YACTSCTCS W3YUYCHUIO «CKBO3HBIX)
MOHATUN ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepuaia.

[enu u 3aa9n U3y4eHus: yueOHOTO peaMeTa « XUuMUs»

O6mue uenu u3ydeHUs y4yeOHoro mpeameTa «XUMUS» MPEACTaBICHbl B
OdenepanbHOil  pabouedt mporpaMme OCHOBHOro oOmiero oOpaszoBanus. OnHu
aKTyaJU3UpPOBaHbl C YYETOM HOBBIX IMPUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
o0pa3oBaHMs, HAIMPABICHHOCTH OOYYCHHsI HAa pPa3BUTHE W CaMOPA3BUTHE JHYHOCTH,
dopMupoBaHue €€ HMHTEJUIEKTa M 00mell KyiabTypbl. OOyueHHE YMEHUIO YUUTHCS U
OpOJ0JIKATh CBOE 00pa30BaHUE CaMOCTOSITENIbHO B HACTOSIIEE BpPEeMs SIBISETCS OTHOU
U3 BOKHEUIUX PYHKINN y4eOHBIX MPEAMETOB, B TOM YHCIEC H « XUMHUI.

s oOyuatormmxcst ¢ 3IIP, Tak ke, Kak W UIi HOPMATHBHO Pa3BUBAIOIIMXCS
CBEPCTHHUKOB, OCBaMBAIOLIUX OCHOBHYIO 00pa3oBaTeIbHYIO nporpammy,
JOMHUHHPYIOLIEE 3HaYCHUE IPUOOPETAIOT TaKKe 111, KaK:

GopMHUpOBaHNE  HMHTEUICKTYallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOH K
COTPYIHHYECTBY, CAMOCTOATEILHOMY IMPUHSATHIO PEIICHUH, CIOCOOHOHN aIanTHPOBaThCs
K OBICTPO MEHSIOIINMCSI YCIIOBUSIM KU3HU;

HaMpaBICHHOCTh OOYYCHHS Ha CHUCTEMAaTHYeCKOoe TMPUOOIICHUE YydYaluxcs K
CaMOCTOSITETTLHOW ITO3HABATEIILHON NEATETbHOCTH, HAYYHBIM U TIPAKTUYECKUM METOJaM
NO3HAHUS, (POPMHUPYIOLTUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K XHUMUH,

o0OecriedeHNe YCJIOBHM, CIMOCOOCTBYIOUIUX MPUOOPETEHUI0 O00yUYarOIIMMHUCS
OTIbITA PA3HOOOPA3HOMN JESITENIbHOCTH, MIO3HAHUS U CAMOTIO3HAHMS, KIIFOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUIOB
NEeSITENbHOCTH;

dopMupoBaHre yMeHUN OOBSCHATH W OLICHUBATH SBICHUS OKPYXKAIOIIErO MHUpa
Ha OCHOBAaHWMHM 3HAHUH U OIBITA, OTYUYEHHBIX MTPU U3YYCHUH XUMUU;

dbopMupoBaHre y OOy4YalOMUXCS TYMaHUCTUYECKUX OTHOIICHWM, TMOHUMAaHHUS
[IEHHOCTH XUMHWYECKUX 3HAHUN JUIsi BBIPAOOTKH DKOJIOTHYECKH II€JI€CO00Pa3HOTO
MOBENICHUS B OBITY U TPYIOBOU NEATEILHOCTH B LIENSAX COXPAHEHHUS CBOETO 370POBBS U
OKPYKAIOIIEH MPUPOTHOU CPEIbIL;

pa3BUTHE MOTHBAIIUM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHMS OOIIEYEIOBEUECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(UIISL U HANPABICHHOCTH JaJIbHEHIIEro 00yYeHHUs.

Kypc HanpasinieH Ha perieHue ciaenyrommX 3a1a4, 00ecneuynBalouINX peaan3aluio
JMYHOCTHO-OPHUEHTUPOBAHHOIO M JESATEIBHOCTHOIO TMOJXOAO0B K OOYYEHHUIO XUMHHU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUS:

dbopMHupOBaHNE TMEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX TPEACTABICHUN O
BEIECTBAX, UX MPEBPAIICHUSIX U MTPAKTUYECKOM MPUMEHEHHUH; OBJIAJICHUE TTOHATHIHHBIM
anmapaToM U CHMBOJIHMYECKUM SI3BIKOM XHMWH,

OCO3HaHWE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOH Hayku Kak oOnactu
COBPEMEHHOTO €CTEeCTBO3HAHUS, XMMHUYECKUX NPEBpAIICHUN HEOPraHMYECKHX U
OpPTaHWYECKUX BEIMIECTB KaK OCHOBHI MHOTHX SIBICHUH >KUBOW M HEXKHBOW MPHUPOIHI;
yIIyOJieHUE TIPEICTaBICHU O MaTeprualIbHOM €IMHCTBE MUPA;



OBJIaJICHUE OCHOBAMHU XMMUYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh
U OOBEKTUBHO OIICHMBATh XKU3HEHHBIC CUTYyalluW, CBSI3aHHbIC C XUMHUEH, HaBBIKAMU
0e30macHOro OOpallleHHs C BEIIECTBAMM, HMCIONb3yEMbIMU B IOBCEIHEBHON XU3HU;
YMEHUEM aHaJM3UpOBaTh M IUIAHUPOBATh HKOJIOTMYECKH O€30MacHOE IOBEIACHUE B
LESX COXPAaHEHUS 30POBbs U OKPY’KAIOILEH Cpesbl;

(¢opMUpOBaHNE YMEHUN YCTAaHABIMBATH CBSI3M MEXAY pealbHO HAOII0AAeMBbIMU
XUMUYECKUMHU SIBJICHUSIMU U TIPOILIECCaMM, TPOUCXOIAIIMMHU B MUKPOMUPE, OOBSICHATH
MPUYMHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOECHUS, a
TaK)X€ 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOMCTB;

npuoOpeTeHrne OMbITa MCIOJIB30BAHUS PA3JIMUHBIX METOJOB M3Yy4YECHUS BEIECTB,
HAOJNIONIEHHUsI 3a WX TMPEBPAIICHUSIMU TPU TPOBEACHUU HECIOKHBIX XUMHUUYECKUX
AKCIIEPUMEHTOB C UCTIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYAOBAHUS U MPUOOPOB;

dbopMHUpoBaHUE TPEICTABICHUN O 3HAYCHUM XMUMHUYECKONW HAYKHM WM PEIICHHUH
COBPEMEHHBIX IKOJIOTHUECKHUX MPOOJIEM, B TOM YHCJIE B MPEIOTBPAIIEHUN TEXHOTCHHBIX
U DKOJIOTUUECKUX KaTracTpod.

OcoOennocTn 0T0OpPa M afanTalMU Y4eOHOIr0 MaTepuaJia no XuMuMn

OOyuenue ydeOHOMY mpeaMeTy «XUMHUS» HE0OXOAMMO CTPOUTh Ha CO3JAaHUU
ONTUMAJIBHBIX YCJIOBUH JIJII YCBOCHHUS MPOTPAMMHOr0 MaTepHrayia 00y4YaromUMUCS C
311P. bosbiioe BHHMaHWE JOMKHO OBITH YIEJIEHO OTOOpY Y4eOHOTO Marepuaia B
COOTBETCTBHM C MPUHIIMIIOM JAOCTYITHOCTU MPH COXPAaHEHUHU OOIIero 6a30BOro0 ypOBHS.
OH [TOJDKEH MO COJEP)KaHUI0 U 00BEMY OBITH aJaNTHUPOBAHHBIM JIJIsi O0YYaIOUIUXCS C
3IIP B cOOTBETCTBUM C UX OCOOBIMU OOpa3oBaTeIbHBIMU MOTpeOHOCTAMH. ClemyeT
o0JIerunTh OBJAJieHHe MarepuaioMm oOyyatomumuca ¢ 3I[IP  mocpenctBoM ero
JETAIBHOTO OOBSICHEHUS! C CUCTEMAaTUYECKUM TMOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B IIPUMEHEHHH 3HAHWI C WCIIOJb30BAaHUEM MPHUEMOB AITOPUTMU3AIMNU U BU3YaJIbHBIX
OT0p, 00yUYEHUsI CTPYKTYPUPOBAHHUIO MaTepHaia.

Bonbiioe 3HadeHue AJis MOJHOLIEHHOTO YCBOEHHUS Y4eOHOro marepuaja MMeeT
Oropa Ha MEXKIPEIMETHBIE CBSI3M BONPOCOB, MU3y4yaeMbIX B JAHHOM Kypce, ¢ TaKUMU
yueOHbIMH TipenMeTamMu  kKak «['eorpadus», «DPuszukay, «buomorus». Ilo3Bossis
paccmaTpuBaTh OAWMH M TOT K€ Y4eOHBIH MaTepuand C pPa3HBIX TOYEK 3PEHUS,
MEXIPEAMETHBIE CBSA3H CIHOCOOCTBYIOT €ro JIyYIlIEMYy OCMBICIEHHUI0, 00Jiee MPOYHOMY
3aKPEIUICHUIO TIOJIYYCHHBIX 3HAHUM U MPAKTUYECKUX YMECHUMU.

[Ipu moATrOTOBKE K ypOKaM y4YUTENb JMOJDKEH MPEeIyCMOTPETh (OPMUPOBAHUE Y
oOydJarommxcs yMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh N3y4aeMbIii MaTepua,
TUTAHUPOBATh TIPEJCTOSIIYI0 paboTy, OCYIIECTBISITH CaMOKOHTPOJb. HeoOxomumo
MOCTOSIHHO ~CJICIUTh 3a TPAaBWIBHOCTHIO pPEUeBOTO OQGOPMIICHUS BBICKAa3bIBAHUUN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOCHHOCTSIMU TOBEICHUSU AeATEeNbHOCTH, oOyuwaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOIMM CTPOXKAWIINNA KOHTPOJb
COOJIOICHUST TIPABWJI TEXHUKHA O€30MaCHOCTH TP MPOBEJCHUH JIaA0OPATOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHsbie BUABI AeATeabHOCTH oOydawmmxes ¢ 3IIP, o0yciaoBiieHHbIE
0co0bIMHU 00pa30BATEIBLHBIMHU MOTPEOHOCTAMH U 00ecTieYHBAIONIHE OCMbICJIEHHOE
O0CBOEHHeE COJIeP:KAHNU 00pa30BaHUA MO NMpeaMeTy « XUuMHI»



Copepxxanue BUAOB JesTenbHocTH oOydwaromuxcs ¢ 3IIP Ha ypokax Xxumuu
ompenenseTcss uX ocoObIMU 00pa3oBaTeIbHBIMU TOTpeOHOCTAMU. [lomMuMO MIUPOKO
ucnosb3dyemblx B @OIT OOO ob6mux 11 Bcex 00y4arolMXCsl BHJIOB JIESTEIbHOCTH
cleAyeT YCWIUTh BHUJIBI JACSATEIbHOCTH, CHEUU(PUYHBIE [Ji1 JaHHOW KaTeropuu
oOy4aromuxcs, s 00ecreyeHus OCMBICIEHHOTO OCBOEHHUS COJEpKaHUs 00pa3oBaHUs
M0 MPEIMETY: YCWICHUE MPEAMETHO-NPAKTUYECKON MESATEIbHOCTU C AaKTUBHU3AIMEN
CEHCOPHBIX CHCTEM; YE€PEJAOBAHUE BUJIOB ACATECIBHOCTH, 3aJCUCTBYIOIIUX PA3IUYHbBIC
CEHCOPHBIE CUCTEMbI; OCBOCHHE MaTepuaia ¢ OMOpPOM Ha alrOPUTM; «IIOIIAroBOCThH)» B
M3YUYEHUM MaTepHaya; WCIOJIb30BaHUE JOIMOJHUTEIHHON BU3yaJIbHOW OMOpPHI (TUIaHbI,
00pa3Iiel, CXeMbl, IIa0JIOHBI, OTIOpHBIE Ta0uIkl). {15 pazBuTus y odyvaromuxcs ¢ 3[1P
YMEHHUS JeJaTh BBIBOJbI, (OPMHPOBAHUS TPAMOTHOIO PEUYEBOIO BBICKA3BIBAHUS
HEO0OXOJIMMO HCIIOJIb30BaTh OMOpHBIE ciioBa M kiuuie. Ocoboe BHUMAHUE CIEAYET
yACIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepuasga: COCTaBJICHHE PHUCYHOUYHBIX H
BEepOAJIbHBIX  CXEM, COCTaBlieHWe TaOJMIl, COCTaBJIEHHE KJIACCU(PUKALUU C
0003HaYCHHBIMU OCHOBAHUSAMM JIJIsI KJIACCU(PUKAIIMU M HATOJHCHHE MX MpPUMEpaMu U
APp-

[IpumepHasi TemaTudeckass U TEPMUHOJIOTUYECKas Jekcuka cooTBeTcTByeT DOII
000.

Hns oOywaronuxcs ¢ 3IIP cymecTBeHHBIMU SBJISIIOTCS MPHUEMBI pabOThI ¢
JEKCUYECKUM MaTepuaioM 1o Tnpeamety. [IpoBoauTcs cnernuanbHas padoTa Mo
BBEJICHUIO B AaKTHUBHBIN CIIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIIECH TEPMHUHOJIOTHH.
N3yyaembie TEpMHUHBI BBOASTCS Ha TMOJUCEHCOPHON OCHOBE, 00s13aTeibHA BU3yallbHAs
HOJIIEPIKKA, allTOPUTMBI PabOTHI C ONPEJIEIICHUEM, OTIOPHBIE CXEMbI IS aKTyalu3alluu
TEPMUHOJIOTUH.

MecTo yueOHOro npeaMera «XumMusH» B y4eOHOM IUIaHe

B cootrBerctBUM ¢ @DenepanbHBIM < TOCYIAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOT'O O0IIero o0pa3oBaHUs YYCOHBIM MpEaMET «XHUMHSI» BXOJIHUT B
npeaMeTHy0 005acTh «EcTecTBEeHHOHAay4YHBIE MPEAMETHDY U SIBISIETCS 00S3aTEIbHBIM
IUTSl UBYUYEHUSL.

Y4eOHbIM MMIaHOM Ha €€ u3ydyeHHe oTBeleHO 136 ydeOHbIX 4acoB — 1Mo 2 4 B
Henemno B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxanue yyeOHOro mpenmera «XuMHs», TpeAcTaBieHHoe B DenepalibHON
paboueir mporpamme, coorBerctByer DI'OC  OOO, paszpaboTtaHo ¢ y4eTOM
denepanbHO  OCHOBHOM  00pa3oBaTEeNbHONM  MPOrpaMMbl  OCHOBHOTO  OOIIIETO
oOpa3oBaHusA 1O Yy4yeOHOMY TIpeaAMeTy «XUMHUs», COOTBETCTBYeT DeaepanbHOi
aJanTUPOBAaHHOM OCHOBHOM 00pa30BaTENbHOW MPOrpaMMe OCHOBHOIO  OONIEro
o0pa3oBaHus 00YUAIOMIUXCS C 3aJIEPIKKON MICUXUIECKOTO Pa3BUTHA.

COJEPXAHUE YUEBHOTI'O IIPEJAMETA «X1UMUS»

COIAEPXAHUE OBYUYEHHMS B 8 KIIACCE

HepBOHa‘-IaJ'IBHBIC XUMHNYCCKUC ITOHATHA

[Ipenmer xumuu. *Ponp xumMuum B KHM3HM  dYesnoBeka.™ Tema wu
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BelecTBa. Pu3nyecKre CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHUE BEUIECTB. *XUMHUS B
cucteme Hayk.*Uucteie BemectBa U cmecu. CrnocoObl pazgenenust cmecei. IIpasuiia
0e30macHOro oOpallleHus ¢ BEMECTBaMU U J1a0opaTopHbIM 000pyaoBaHueM. *[loHsTue
0 METOJIaX MO3HAHUS B XUMUM.™

ATOMBI U MOJIEKYJIbl. XUMUYECKHE DJIEMEHTHl. 3HAKU (CHMBOJBI) XUMHYECKHX
aneMeHToB. OTHOCHUTENBHAsL aTOMHas Macca. [IpocTbie U ClIoXKHbIE BEMEeCTBA. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumudeckas Gopmyia. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. *3aKoH
MOCTOSIHCTBA COCTaBa BewecTB. *OTHOCUTENbHASI MOJIEKYJIsipHasi Macca. MaccoBasi 4oJs
XUMHAYECKOTO JIEMEHTA B COSTMHEHUH.

Ousnueckne W XUMHUYECKHE SABICHHUSA. XuMu4eckas peakius. [IpusHaku
XUMHAYECKUX peaKIuid. YPaBHEHUS XUMHUYECKUX PEaKIUil. 3aKOH COXpaHEHHUS MacCChl
BemecTB. Knaccudukamusi XUMUYECKHX peakiuid  (COCTUHEHHS, Pa3JI0KECHUS,
3aMeIleHus, oOMeHa).

XUMUYECKUN IKCTIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH IMOCYAOH, ¢ MpaBHIAMH
paboThl B JIa0OpaTopuu W MpuéMaMH OOpallleHUsi C JIA0OpPaTOPHBIM O00OOPYIOBAHHEM;
U3ydeHUEe W ONHUCaHWE (PHU3MYECKUX CBOWCTB OOpa3llOB HEOPraHWYECKHX BEIIECTB;
HabmoIeHne pu3nyeckux (TUIaBleHUE BOCKA, TassHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
KUTICHUE ¥ KOHJCHCAIUS BOJBI) U XUMHUECKUX (TOpEHHE CBEYH, MPOKATUBAHUE MEIHOM
IPOBOJIOKH, B3aMMOECHCTBUE MeEJa C KHUCIIOTOW) SIBICHWM, HAOJIIOJIEHWE U OINHCAHUE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakluil (paszIo’keHue caxapa, B3auMOJIeHCTBUE
CEpPHOM KHCJIOTHI ¢ XJopuaoM Oapusi, pasnoxkenue ruapokcuna memu (1) mpum
HarpeBaHuM, B3aUMOJICHCTBHE *kele3a ¢ pacTBopoM conu menu (II));uzydenue cnocoOoB
paszzenenus cMecel (C IMOMOIIbI0 MarHuTa, PUIbTpOBaHUE, BhIIAPUBAHUE, TUCTHILIAIIMS,
xpomaTtorpadus), MpoBeJeHHE OYUCTKHA TMOBAPEHHOW COJM; HAOIOJEHHE W OINHUCAHUE
pE3yNbTaTOB TPOBEJCHUS OIbITa, WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChl;
CO3/IaHKE MOJIeJIe MOJIEKYJ (I1apOCTEP>KHEBBIX).

Baxuenue npeacTaBuTeIM HECOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3nyxa. Kwuciopon — 3J€MEHT U MPOCTOE
BemecTBO. Haxoxknenue kuciopoja B mpupojae, PU3nYecKue U XMMHUYECKHE CBOMCTBA.
Peakuuu ropeHHsi mpoCThIX M CHOXKHBIX BeniecTB. CrocoObl MOTyYeHHs] KUCIOpOaa B
nabopaTopuu *u npomeinuieHHOCTH. *[Ipumenenne kucnopozaa. I[lonstue o0 okcumax.
Kpyrosopot kucnopoaa B mpupoae. *O30H — amioTporHas MoaudUKaIus Kucaopoa.

TemnoBoit 3 PexT XUMUIECKON peakiuy, TEPMOXUMUYECKHE YPAaBHEHHUS, K30~
SHIOTEPMHUYECKUE peaku. TOMIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3AyXa, YCUJICHUE
MapHUKOBOTO 3(PekTa, pa3pylieHre 030HOBOTO CJIOs. ™

Bonopon — sneMeHT U mpocToe BemiecTBO. HaxoxkaeHue Bogopojia B MPUPOJE,
dusznueckne U XMMHUYECKUE CBOMCTBA (HA MPUMEPE B3aMMOJICHCTBHS C HEMETaUIAMH U
OKCUJaMHU METAIIOB), MPUMEHEHUE, *crmocoObl momydeHus. *TloHsaTrne o Kucimorax u
COJISIX.

KonnuectBo BemectBa. Monbs. MoisipHas macca. 3akoH ABoraapo. MonsipHblii
00BEM ra3oB. PacueTsl mo xumuyeckoil popmyse. PacueTsl MaccoBOM 1011 XUMHYECKOTO
AJIEMEHTa B COCIMHEHHH, KOJIMYECTBA BEILECTBA, MOJSIPHOM MAacChl, MOJIIPHOTO 00beMa



ra3zoB. Pacu€rel 10 XUMHUYECKUM YPaBHEHUSAM.

*®duznuueckue cBoricTBa Boabl.*Bona. Ee cocta, cTtpoenue u moinekynsl. *Bona
Kak pactBoputenb.*PacTBoprl. *[loHSITHE O HACBHIIEHHBIX W HEHACHIIICHHBIX
pactBopax. lloHsiTue pacTBOPUMOCTM BelIeCTB B Boje.* Pacuer MaccoBoil 0iu
BellleCTBA B pacTBOpe (MPOLICHTHAsh KOHIIEHTpalus). MaccoBasi 70Jig BellecTBa B
pactBope. *XUMHUYECKHE CBOMCTBA BOJIBI (pa3siokKEHUE, PEAKIIUA C HATPUEM, OKCHIOM
Kasblus, okcuaoMm cepbl (IV) peaknuu ¢ MeTayuiaMu, KUCJIOTHBIMA M OCHOBHBIMHU
okcunami). [lonstue 06 ocHoBaHusAX. POk pacTBOPOB B MpUPOJIE U B KU3HU YEIIOBEKA.
Kpyrosopotr Boawsl B mpupoze.*3arps3HeHue OpUpoAHbIX BoJ. OXxpaHa M OUYMCTKA
MPUPOJIHBIX BOJI.

Baxneitimue  kjacchl  HeopraHudeckux — coeauHeHui.  Kmaccudukarus
HEOpraHuueckux coenuHeHuil. Okcuapl: cocTaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, *am(poOTepHbIe, HecoIeoOpa3yolme - Ha npuMepe okcuaa yriepoaa (I1) u
okcuna azota (ll)), Homenknarypa.**TlonyueHne* MXUMUYECKHE CBOMCTBA OKCHJIOB
(B3ammoeiicTBUEe C BOJIOM, KucioTamu, mienodamu). OcHoBanus. Knaccudukarms
OCHOBaHUM: MIEIOYM W HEpacTBOpUMBIC OCHOBaHUS. HoMeHknaTypa OCHOBaHUM.
dusnyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHMM (B3aMMOJICMCTBHUE C OKCHIAMU
HEMETAJIOB, KUCIOTaMHU, coisiMu). *[lonydenne ocHoBaHUM. ™

Kucnotsr: coctaB, knaccudukamnusi, HOMEHKIATypa, (HU3NYECKUE U XUMUUECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METAZIaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSMH,
COJIIMHM, Ha TPUMEPE COJSTHOM M CEepHOM KHCIOT), *CrocoObl moiyudeHus.™ Psn
aktuBHocTH MetauioB H. H. bekeroBa. Conm (cpeaHue): HOMEHKJATypa COJEH,
*crocoObl MOTyYeHHs ™, B3aUMOJICHCTBUE COJIEH C MeTallslaMu, KHCIOTaMH, IIeJI04YaMu
U COJISIMU, IPUMEHEHHE.

[Tousitne 00 amM(OTEpHBIX THAPOKCHAAX (HA MPUMEpPE IUHKAW *aJTFOMHHUS®):
*XUMUYECKHE CBOKCTBA (B3aMMOJIEHCTBUE C KUCIOTAMH M LIEJIOYaMHU, PA3IOKEHUE MpU
HarpeBaHuM) U nojyyeHue.™

I'eneTnyeckass CBSI3b MEXAY KIacCaMM  HEOPraHUYECKUX  COECIUHEHUMN.
['eneTnueckue psabl.

XHUMHUYECKUN IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIEIICHHE COJIEPKAHUS KUCTIOpOaa
B BO3/lyX€; MOJYYEHUE U U3yUYCHHUE CBOMCTB KHUCIIOPO/Ia; HAOII0IEHHE B3aUMOJICUCTBUSA
BEILIECTB C KUCJIOPOAOM U yCIIOBHSI BO3SHUKHOBEHUS U IIPEKpAIEHUs TOpeHuUs (1oxapa);
O3HAaKOMJICHHE ¢ 00pa3llaMyi OKCUIOB M OMHCAaHUE WX CBOWCTB; MOJYYCHHE U U3YUCHHUE
CBOKMCTB BOJIOpoJia (TOpeHue); HaOI0eHHe 00pa3lloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
MCCJIeIOBAaHUE OCOOCHHOCTEW PAaCTBOPEHUS BEIIECTB C PA3IMYHOU PACTBOPUMOCTHIO;
MIPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHOM MACCOBOM JIOJIEd PACTBOPEHHOIO
BEILIECTBA; B3aUMOJECHCTBHE BOJIBI C METaUIaMU (HATPUEM M KaiblueM) (BO3MOKHO
HCIIOJIb30BaHUE BHUJEOMATEPHUAJIOB); OIpPEJEICHUE PACTBOPOB KHUCIOT M IIETOYEH ¢
MOMOIIFI0  MHIWKATOPOB; HCCIIEIOBAaHUE OOpa3lloB HEOPTaHWYECKUX  BEIIECTB
pPa3JIMYHBIX KJIACCOB; HAOJIOJEHHWE HW3MEHEHHS OKPACKU HHJUKATOPOB B PacTBOpax
KHUCJIOT ¥ IeJiouei; n3yuenne B3aumojaeictBus okcunaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METAJJIAMH, PEAKIMI HeUTpanu3anuu; MoaydeHrue HepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHUE OJHOTO MeETajla JAPYTMM U3 PACTBOpPA COJIA;, PEIICHHE
AKCHEPUMEHTAIBHBIX 3aJady 1o Teme «BaxHeilne Kiacchl HEOPraHUYECKUX



COETUHEHUN .

Ilepuonnueckuii 3akoH u [lepuoanyeckas cucreMa XMMU4YECKUX 31eMeHTOB [I. M.
MenpaeneeBa. CtpoeHre aToMOB. XUMHYECKAs CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUH.

[lepBbie MOMNBITKY KJIacCU(PUKAMU XUMUYECKHUX 37eMeHTOB. [loHsiTHE O rpymnmax
CXOAHBIX DJJIEMEHTOB (LIEJIOYHBIE M IIETOYHO3EMENbHbIE METallbl, TaJOreHbI,
MHEPTHbIE Ta3bl). *OJNEMEHTbl, KOTOpble o00pa3yloT amM(QOTEepHbIE OKCUABl U
TUAPOKCUIBL *

Ilepnognuecknii 3akoH. Ilepuoanueckas cucTEMa XUMHYECKHX DIIEMEHTOB
1. 1. Menneneena. KopoTkonepuonnas U *IIMHHONIEPUOAHAS *(POPMBbI
ITepuonuueckoin cucrembl xumuueckux snemeHToB /[[. U. Menneneesa. Ilepuonsl u
rpynmnbl. PU3NYECKUN CMBICT TOPSJAKOBOIO HOMEpPA, HOMEPOB NEPUOAA W TPYIIIBI
AJIEMEHTA.

Crtpoenne atomMoB. CoctaB aToMHbIX sifiep.*M3oronsl.* Dnektponsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XxuMHYEeCKUX neMeHTOB [lepuoanyeckoi
cucteMmbl J[. I. MeHnaeneeBa. XapakTepuCTHKa XHMHYECKOTO JJIEMEHTA IO €r0
nonoxeHuro B llepuonnueckon cucreme 1. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB AJIEMEHTOB MAJIbIX MEPUOJIOB U TJIABHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOrO (MOPSAKOBOTO) HOMepa 3HauyeHHE
[lepuognueckoro 3akoHa u Ilepuonnueckodl CHCTEMBl XMMHUYECKHX 3JIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. [. V1. MeHneneeB — yu€HbIil U rpakJaHUH. ™

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHasT ¥ HEMOJSIPHAsl)  CBA3b.
*JNEKTPOOTPUIIATEIBHOCTh AaTOMOB XUMUYECKUX 3JIEMEHTOB.™ VIOHHAas CBS3b.

Crenenp oxucneHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

XVUMHUYECKUI DKCIIEPUMEHT: M3y4YeHHEe OO0pa3loB BEIIECTB METAUIOB U
HEMETAJIJIOB; B3aUMOJECHCTBHE THIPOKCHA LHUHKA C PAacTBOPAMH KHUCJIOT U LIEJIOYEH;
IPOBEJAECHUE ONBITOB, WLIFOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakiiuu pasyioKeHUs, COCTUHECHUS ).

MexnpeaMeTHbIE CBA3U

Peanuzamuss MeXNpeIMETHBIX CBSI3€H MpH HU3YyYCHUHM XHMHUU B 8§ Kijacce
OCYIIECTBIIICTCS Yepe3 MCIOJIb30BaHHE KaK OOIMX €CTeCTBEHHO-HAYYHBIX ITOHSTHM,
TaK W MOHITUN, SBJISIOMIMXCS CUCTEMHBIMH JJIS OTJACIbHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOT'O ITUKJIA.

OO01Iue ecTeCTBEHHO-HAy4YHbIC TMOHATHS: Hay4yHbIM (akKT, TUIOTE3a, TEOopHs,
3aKOH, aHaJIM3, CHHTE3, KiIaccu(uKamus, NepuoNIHOCTh, HAOIOICHUE, SKCIICPHUMEHT,
MO/JICIUPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

dusuka: MaTepus, aToM, AJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, U30TOIIHI,
PaIMOAaKTUBHOCTh, MOJICKYJa, OJJCKTPUYECKUN 3apsjl, BEIIECTBO, TeJIO, OOBEM,
arperaTHOE COCTOSIHME BEIEeCTBa, Ta3, (PU3MYECKUE BEIMYHMHBI, €IUHUIIBI U3MEPEHHUS,
KOCMOC, IJIaHeThl, 3BE3/1b1, COJIHIIE.

buonorus: dborocunTes, apixanue, onocdepa.
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I'eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIE MOPOABI, MOJE3HBIC
MCKOIIaeMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

COAEPKXAHUE OBYYEHMUS B 9 KJIACCE

BemectBo u xumuueckas peakius

Ilepuoanueckuin 3akoH. llepuonuueckas cucremMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB NMEPBBIX TPEX MEPUOMOB, KM, KaJIblUd U UX COCIMHEHUU B
COOTBETCTBUU C TOJIOKEHUEM DJIEMEHTOB B lleproanyeckoil cuCTeME U CTPOEHUEM HX
aTOMOB.

CtpoeHune BellecTBa: BHJAbI XUMHUYECKONW CBSI3U. THUIBI KPUCTAIIIMUECKUX
pPEemETOK, *3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTALTMUECKON PEIETKU U BUIA
XUMUYECKOU CBSI3U. ™

Knaccudukaiys 1 HOMEHKJIaTypa HEOpPraHMYECKUX BEIIECTB (MEXAyHApOaHAS U
TpUBUAJIbHAS ). XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM
HEOPraHWYECKUX COCIMHEHUM, TCHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccupukanmss XMuMUYECKUX PEakIuil 10 pa3IMuHbIM MpHU3HaKaM (110 YUCITy U
COCTaBYy YYacCTBYIOIIMX B PEAKI[MU BELIECTB, MO TEIJIOBOMY (P QeKTy, M0 M3MEHEHUIO
CTeNeHEH OKHUCJICHUS XHUMHUYECKHUX DJJEMEHTOB, *M0 O0OpaTUMOCTH, MO YYacCTHIO
Katanuzaropa).* OK30- U  SHIOTEPMHYECKHE peakiuu. *TepMoXuMuuyeckue
ypaBHEHHUS. ™

*[lonatue o ckopoctd XxuMmuyeckod peakuuu. [loHsTue 00 0oOpaTUMBIX H
HEOOpaTUMBIX XHUMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX U TETEPOTrEeHHBIX
peakusax. [Tonsitue o xumnyeckoMm paBHOBecHU. CMENIEHNE XUMUYECKOTO PABHOBECHSL.
@aKTOphl, BIUAIOIINE HA CKOPOCTh XMMHUYECKON PEAKIMU U MOJ0KEHUE XUMUUYECKOTO
paBHOBecHS. ™

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN Oaytanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIE€HUE YPaBHEHUN OKHUCIUTEIbHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METOIa AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTHUECKON IUCCOUUALMU. DIEKTPOIUTHYECKAST ITHCCOLIMAIIUSL.
DONEKTPOIUTHl W HEJIEKTPOJuThl. KaThoHbI, aHUOHBIL. *MexaHu3M AHCCOLMAIUU
BEIIECTB C pA3JMYHBIMU BUJAMU XUMHYECKOM CBs3u. [loHatne o creneHu
nuccouuanuu. *CuibHbIE U C1a0ble SJEKTPOIUTHI.

Peakiiuu morHOr0 0OMEHa. YCIIOBHS MPOTEKAHHUS peaKIuii HOHHOTO OOMEHa J10
KOHI[A. [loHbIE M COKpAlIEHHBIE MOHHBIE YPABHEHUS peakiui. XUMUYECKHNE CBOMCTBA
KHUCJIOT, OCHOBaHMN M COJIE B CBETE€ MPEACTaBICHUN 00 HIEKTPOIUTUYECKOU
mucconuanun. Cpena pactBopa. KauecTBeHHblE peakllMd Ha KAaTUOHbI M AHUOHBI:
xjopua-, Opomua-, uoauaA-, cyiabdar-, kapOoHaT-, CcUIMKAT-, ¢ocdaT- aHWOHBHI;
TUAPOKCUA-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJbLIMs, allOMUHUA, kene3a (2+) u
(3+), meau (2+), uMHKA, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpaX.

XUMUYECKUA JKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAIIMYECKUAX
PEIETOK HEOPraHWYECKUX BEIIECTB — METANIOB U HEMETa/uoB (rpadura v aaMasa),
CIOKHBIX BEIECTB (XJOpUJa HaTpusi); HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH
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XUMUYECKOM peakIMu OT BO3JCUCTBHUS pa3IWYHBIX (PAKTOpOB; HCCIEIOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOUNANNN KUCIOT, IIEI0YEN U
cojeii  (BO3MOXXKHO  HCIIOJIb30BAHHME  BHUJIEOMATEPUATOB); IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKAHUs] pPeakiuid HMOHHOrO oOMeHa (0oOpa3oBaHUE
ocajJika, BBIJICJICHUE Ta3a, 00pa3oBaHUE BOJIbl); OMBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENIPHBIX ~ peakuuii (ropeHHe, peakiuu  Pa3oKeHUS,
COCJIMHEHNS); PAcClO3HABAaHWE HEOPTaHUYECKUX BEIIECCTB C MOMOIIbI0 KAaYECTBEHHBIX
pEeaKUnil Ha MOHBI; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

Hewmerannbl u ux coeuHeHUs

O6miass  xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOEHHUS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3UYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTeHOB. XMMUYECKHE CBOMCTBA Ha MpuMepe Xjopa (B3auMOJCHCTBUE C
MeTajulaMu, HeMeTalllaMd —  BOJIOPOJIOM W KHUCIOPOJOM,  *miemodamMu™).
XnopoBogopos. CoJistHasi KUCI0Ta, XAMUYECKUE CBOMCTBA, *mosydeHue™, mpuMeHeHHeE.
*JleficTBHE XJI0pa M XJIOPOBOJIOPO/Ia HA OPraHU3M uesoBeka.* BakHelue XJIopuasl U
UX HaXO0XJEHUE B TIPUPOJIE.

O6mass xapaktepuctuka dJeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa K Cepbl. XapaKTePHbIEC CTETICHH OKUCIICHUS.

Crpoenne u (puU3MYECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHUCJIOPOJA U CEPHI.
ANnoTpornHble MOAU(MUKAIMU KUCIOpOAa U Cepbl. XHUMHYECKHE CBOMCTBA CEpPbI
(B3auMopeiicTBue *c HemeTalmlaMu® — BOJOPOJAOM U KHCIOPOJOM, METalllaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOM Kucioramu).* CepoBOIOPOI: CTPOCHHUE,
dusznueckre U XMMHUYECKHE CBOMCTBA (KHUCIOTHBIE W BOCCTAHOBUTEIIBHBIE CBOMCTBA).
Oxcupibl cepbl Kak MpeACTaBUTENIN KUCIOTHBIX OKcU10B. CepHas KUcioTa: puandeckue
U XUMHYeckue cBoiicTBa (oOmme u crnenupuueckue). Comu CEepHOUW KHUCIOTHI,
KayecTBEHHas peakuus Ha cynbdar-uoH. CepHucras kuciaora. *XuUMHUYECKUE PEAKIUH,
JeKalue B OCHOBE TMPOMBINIJIEHHOTO CHoco0a TIONy4YeHUsT CEpPHOW KHCIOTHL *
Haxoxnenue cepsl u €€ coequHeHnuil B mpupoie. [I[pumeHeHne ceprl U €€ COCTMHEHUN B
OBITY M B TMPOMBINUJICHHOCTH. *XHWMHUYECKOE 3arps3HEHUE OKpYXKAIoleh Cpelbl
COCIMHEHUSMH CePbhI (KHCIOTHBIC JTOKIH, 3aTPA3HEHUE BO3IyXa H BOJOEMOB), CITIOCOOBI
€ro MnpeaoTBpaIicHus. *

OO6miast xapakTepucThKa 23JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOEHUS
aToMOB a3oTa u ¢ochopa, XapaKTePHBIE CTEIICHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHE B TPHUPOAE, (PUINYECKHE W XUMHUYECKHE CBOMCTBA
(B3auMoneiicTBUE € MeETajulaMd M HEMETaJulaMd - KHUCJIOPOJOM M BOJOPOJIOM).
KpyroBopor a3ora B mnpupome. AmMMuak: (usmdeckne W XUMHYECKHE CBOMCTBA
(oKuCIeHue, OCHOBHBIE CBOWMCTBA BOJAHOTO pPACTBOpA), *MOJNydeHUE™ M NpPUMEHEHHE.
Conmm amMMOHMS: coOCTaB, (u3uMyeckne W XUMHYECKHE CBOWCTBA (paslo’KeHHE,
B3aMMOJICHCTBUE CO MIeJIoYaMH), npuMmeHeHue. KauecTBeHHass peakiusi Ha HMOHbI
aMMOHHUsI. A30THas KucCloTa, €€ (u3nuecKkue M XHUMHUYECKHE CBOICTBa (00mIMe u
cneuuduueckue), *nomydenue.*Hutpatel (pasnoxkenue). A30THUCTasi  KHUCIOTA.
Hcnonp3oBanrne HUTPATOB M COJIEM aMMOHHMS B Ka4eCTBE MHHEPAJbHBIX YyIOOpPEHHIA.
*XUMUYeCKoe 3arpsi3HEHHE OKpYKarolled cpelbl COSIUHEHMSIMU a30Ta (KHUCIOTHBIE
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JTO%K]IH, 3arpsI3HEHHE BO3/TyXa, MOYBLI U BOJOEMOB). *

®ocdop, *amnorponHsie Monupukanuu gocdopa,*puznueckue U XUMUUYECKUE
CBOICTBa (B3aMMOJEWCTBHE C MeETaUIaMH, HEMETallaMH, *KOHLIEHTPUPOBAHHBIMU
a30oTHOM u cepHoil kucinotamu).* Oxcun ¢ocdopa (V), oprodochopHas kKuciora:
¢usznueckre M XMMHUYECKHE CBOWCTBa, *mnonyudeHue.**[loHsATHe O MUHEpaIbHBIX
ynoopenusix: HUTpatel U Qocdarel. [loHATHE O KOMIUIEKCHBIX ymoOpeHusx.* OOmas
XxapakTepucTuka snemMeHToB [VA-rpynnbel. OcOOEHHOCTH CTPOEHUSI ATOMOB YIJIepoa U
KpeMHUsA. BaJleHTHOCTh M XapaKTepHbIE CTENEHUM OKHUCIEHHMs aTOMOB Yyrjiepoaa u
KpeMHus. PacnipocTpanenue yriaepoja B IpuUpoje, XapaKTepHbIe CTEIIEHU OKUCICHUS.

VYrnepon, amwtorponHble Moaudukanuu (rpadut, anmas), ¢(U3HMUECKUE U
XMMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB (B3aMMOJEHCTBHE C  MeTajulaMH,
HeMETa/NIaMH, *KOHIICHTPUPOBAHHBIMH a30THOM M CEPHOM KUCIOTaMH)*. AmcopOrusi.
Kpyrosoport yriepona B npupoze. Okcunabl yriaepojaa, ux Gu3n4ecKue U XMMUUYECKHUe
CBOICTBA, TOJIyYeHME U MPUMEHEHHE, JIeWCTBME HAa  OpPraHU3M  4YeJOBEeKa.
*JKonmoruueckre mpoOiemMbl, CBsi3aHHbIE ¢ okcuaoM yruepoaa(lV); rumoresa
rJI00AJIBHOTO TOTEIUICHUST KJIMMaTta; MapHUKOBBIM 3P ¢deKT.* YronbHas KucIoTa U €€
comt, ux  ¢UBHMYECKHME HW  XUMHYECKHE  CBOWCTBA, *mojyyeHue W
npuMmeHenue. *KauecTBeHHas peakiys Ha kapOoHaT-uoHbl. Mcnonb3oBanue kapOOHATOB
B OBITY, MEIMIIMHE, TPOMBIIIJICHHOCTH U CEILCKOM XO3SICTBE.

OO6mume mpeacraBieHus 00 OCOOEGHHOCTSIX COCTaBa U CTPOEHHUS OPraHUYECKUX
COEMHEHU yriepoja (Ha ImpUMEpPEe METaHa, ATUJIEHA, 3TAHOJA, YKCYCHOM KHCIOTBHI.
*Ux cocrtaB u xumuyeckoe crpoeHue. Knaccudukanus opraHMYEeCKHUX BeHIecTB.™*
[lonsiTue 0 OMOJTOTMYECKM BaKHBIX BEIIECTBAaX: >KHpax, Oelikax, yrieBojax — M HX
POJIM B KU3HU 4YelloBeKa. *MarepualibHOE€ €IUHCTBO OPTaHMYECKUX M HEOPTaHUYECKHUX
cOoeTMHEeHU. *

Kpemnuii, ero ¢usmdeckue W XUMHYECKHE CBOWCTBAa (Ha TIpuUMeEpe
B3aUMOJECHCTBUS C MeTallaMu U HEMETAJJIaMu), *nomydenue*
unipuMmeHnenue. *CoeuaeHnst KpeMHus B npupojae. OOmue npeacraBieHus 00 OKCHIE
kpemuusA(IV) u kpemuueBoit kucinore. CunmkaTthl, (U3MUECKHE W XUMHUYECKHE
CBOICTBa, TMOJyY€HHUE U TMPUMEHEHHE B OBITY, IMPOMBIILICHHOCTH (B MEIMIIMHCKOH,
ANEKTPOHHOM, CTPOUTENbHOW W Jp.). BakHeillune CTpoUTeNbHbIE MaTepHUalbl:
KepaMHKa, CTEKJI0, LEMEeHT, OeToH, xene300eroH. IIpobnembr GezomacHOro
WCIIOJIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B MIOBCEHEBHOM XKU3HU. *

XVWMHUYECKUIN SKCIEPUMEHT: H3y4eHHE O00pa30oB HEOPraHWYECKHX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IIPOBEJACHHUE KAUYECTBEHHBIX PEAKIMN HA XJIOPHUI-WOHBI U
HAOJFOICHUE TMPU3HAKOB WX TPOTEKAHUS; OMbBITHI, OTPaKArOMMe (QU3NUYECKUE W
XUMUYECKHUE CBOMCTBAa TaJOT€HOB M HMX COECAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIOB); O3HAaKOMJICHHWE C o0Opa3lamMu  XJIOPHAOB  (TaJOTCHUIOB);
O3HAKOMJIEHHE C OoOpa3uaMu cepbl U €€ COCIMHEHMSIMHU (BO3MOXXHO HMCIOJIb30BAaHUE
BHJIeOMATEpHUAIoOB); HAOIIOJEHHE Mpoliecca OOYIJIMBaHUS caxapa IMOJ JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI; U3yUCHUE XUMHUYECKUX CBOMCTB pa30aBiIeHHON
CEpHOI KUCIOTHI, MPOBEICHUE KAUYECTBEHHOMN peaKIuu Ha cyib(haT-uoH U HAOJIIOJAEHUE
Mpu3HaKa e€ MPOTEeKaHUs; O3HAKOMJIEHUE ¢ (PM3UYECKUMU CBOMCTBaMM a30Ta, pocdopa
U UX COEMHEHMI (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAJIOB), 00pa3laMu a30THBIX
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1 GpochopHBIX YI0OpEeHUH; MoJIydYeHHEe aMMHUaKa U U3y4eHUE €r0 CBOMCTB; MPOBEACHUE
KAueCTBEHHBIX PEaKUMi HAa MOH aMMOHHUA U (ochaT-uOH M U3yYEHUE MPU3HAKOB UX
[IPOTEKaHMs, B3aUMOJECHUCTBUEC KOHICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbIO
(BO3MOHO HCIIOIB30BAHUE BUIEOMATEPUAIIOB); U3YUEHUE MOJEIEH KPUCTATNIUNYECKUX
peméToK anmasa, rpauTa; O3HAKOMJIEHHE C IMPOLECCOM aJCOPOLUMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHUBOrasza; IMOJy4YeHUE
YTJIEKUCIIOTO Ta3a U U3YYEHHE €ro CBOWCTB; IPOBEIACHHUE KAaYECTBEHHBIX PEAKIMi Ha
KapOOHaT- ¥ CWJIMKAT-UOHBI U U3YUCHHE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMIIEHUE C
MPOAYKUMEW CHIIMKATHON IPOMBIIIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a4a4 I10
TeMe «BaxHelne HeMeTalIbl U UX COETUHEHUS.

MeTajibl ¥ UX COCMHECHUS

OO6mras XxapakTepUCTHKA XUMHUYECKUX IJEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux  noJoxenus B llepuoauueckoil = cucTeME€  XMMHUYECKHX  JJIEMEHTOB
. 1. MenneneeBa u ctpoeHus aroMoB. CTpoeHue MeTauioB. Metajuindyeckas CBsi3b U
METaJUTMYECKasi KPUCTAJIMUECKasT PEHIETKA. DJIEKTPOXUMUYECKUU psifi HANPSIKEHUN
MeTayioB. DuU3NUecKUe M XUMUUYECKHE CBOWMCTBA METAIOB (B3aUMOJEHUCTBUE C
KUCJIOPOAOM, BOJOH, KucioTamMu). *O0mue crnocoObl MmoaydeHus MeTamioB. [lonaTtue
0 KOPpPO3UHU METAJJIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTab,
YyTYH, TIOPATIOMUHUNA, OpOH3a) U UX MIPUMEHEHHUE B OBITY U IPOMBIIIICHHOCTH. *

[Ilenounble MeTauibl: TookeHUE B Ilepuoanueckoi cHCTEME XMMHUYECKHX
anementoB [J[. M. MenzaeneeBa; CTpoeHUE aTOMOB. Haxoxzaenne B mnpupone.
du3nyeckue M XUMHYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kamus). OKcuibl U
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1MeI0YHbIX METAJIJIOB U UX COCIMHEHMUIA.

[[le1oyHO3EMENBHBIC METaIbI MarHui " KaJIBITHH: TI0JIOKEHHE
B [lepuonnueckont cucrteMe xumuueckux snemeHToB J[. 1. MenneneeBa; ctpoeHne nx
aTOMOB; HaxOXJeHHE B mpupojac. PU3MUECKUE UM XUMHYECKHUE CBOWCTBA MarHus u
KaJIblus. BaxkHeie coeauHeHUsl Kaablus (OKCUI, TUAPOKCUI, coiin). *JKECTKOCTH
BOJBI U CTIOCOOBI €€ yCTpaHEeHHS. ™

AnroMuHuii: nosioxkeHue B Ilepuoandeckoil cucreMe XUMHUYECKUX DSJIEMEHTOB
J. 1. MenneneeBa; CTpoeHME aroMma; HaxoxJIeHue B npupoae. dDusnueckue u
XUMHUYECKHE CBOWCTBA amtoMUHUA. AMMOTEpHBIE CBOWCTBA OKCHAA W THIPOKCH]IA
AJTIOMHUHUS.

Kenezo: mnonoxenune B llepuogudeckord CHUCTEME XHMHUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa; CTpOE€HHE aroMa; HaxOXIAeHHE B npupone. Duzndeckue u
XUMHUYECKHE CBOMCTBA >Keie3a (B3aUMOJICHCTBUE C METajlaMH, KUCIOTAMH M COJISIMH).
Oxkcuapl, tuapokcuasl u conu xene3a(ll) wm xenmeza(Ill): cocraB, cBoiictBa u
*nosyyeHue. ™

XUMUYECKUNA DKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMyd METaJIOB M CILIaBOB,
X (PU3NMYECKUMH CBOMCTBAMU; U3YUEHHUE PE3YIHTATOB KOPPO3UH METALIOB (BO3MOXKHO
HCTIOJIb30BaHUE BUIEOMATEPHAIOB), 0COOCHHOCTEN B3aMMOJICCTBHS OKCH/Ia KAJIbITUS 1
HaTpusi C BOJIOM (BO3MO’KHO HCIOJIB30BAaHUE BHEOMATEPHATIOB); HCCIEIOBaHUE
CBOMCTB KECTKOW BOJBI; MpoOIlECCa TOPEHHUS Kejae3a B KUCIopoAe (BO3MOXKHO
HCTOJIb30BaHUE BUACOMATEPHUAIOB); IPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIINI Ha
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WOHBI (Mar"us, KaJublivs, adtoMuHusi, 1uHka, sxene3a(ll) u xenmesza(lll), memu(Il));
HaOJII0/ICHUE U OMKCaHUE MPOLIECCOB OKpAIlIMBAHUS TJIaMEHU MOHAMU HATpUSsl, Kaaus U
KaJIbIMs (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB); MCCIETOBaHUE aM(POTEpHBIX
CBOMCTB THJIPOKCHJIA JIFOMUHMS U THUAPOKCHUIA IUHKA; PEIICHHUE SKCIIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BakHeWuIme MEeTaJUIbI U UX COSTMHEHUSD.

XuUMUS U OKpY’Karollas cpeaa

*HoBeie MaTepuanbl W TeXHOJOTrUU. BeliectBa W maTepuayibl B MOBCEIHEBHOMN
JKU3HU YejoBeka. XUMHUS M 310pOBbE. be30macHO€ UCMOJIb30BAHUE BEIIECTB U
XUMUYECKUX peakuuit B ObiTy. [lepBas moMomis mnpu XUMHYECKHUX OXKOTAX
u otpaBiieHUsX. OCHOBBI IKOJIOTUUYECKOM TPaMOTHOCTH. *

*XuMHUYecKoe 3arps3HEeHHE OKpyKarollew cpensl (mpeaenbHas JomycTUMast
koHueHTpanus Bemiects — [1JIK). Posib XumMuu B pernieHun 3KOJ0TUUECKUX mpodem.™

*TIpupoHble WMCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, HPUPOJHBIN Ta3, HEPTh),
POJIYKTHI UX TIEPEPabOTKH, UX POJIb B OBITY U MMPOMBIILJIEHHOCTH. *

XUMHUYECKUNA DKCIICPUMEHT: U3yUYCHHE O00pa3IoB MaTEpHAIOB (CTEKJIO, CILJIABbI
METaJUIOB, MOJMMEPHbBIE MaTepUabl). ™

MeXnpeIMeTHBIC CBSA3H

Peanuzammss MEXIpPEAMETHBIX CBSA3CH TNpM HW3YYCHUHM XUMHM B 9 Kiacce
OCYIIIECTBIISIETCST Yepe3 HUCIOJIh30BaHUE KaK OOINMMX €CTECTBEHHO-HAyUYHBIX IOHSITHH,
TaK W TIOHSATHH, SBISIONUXCS CUCTEMHBIMHU ISl OTJEIBHBIX TMPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: HAYJYHBIH (aKT, THIOTE3a, 3aKOH,
TEOpHs, aHAIIU3, CHHTE3, KIacCH(UKAIHS, TIEPUOTINIHOCTh, HAOTIOACHHE, SKCIIEPUMEHT,
MOJICITMPOBAHKUE, W3MEPECHUE, MOJIEIb, SBICHHE, MAPHUKOBBIA 3(PPEKT, TEXHOJIOTHS,
MaTepHUaIbI.

®dwusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H3OTOIIHI,
PaIMOaKTUBHOCTD, MOJICKYJIA, DIICKTPUYCCKHUIA 3apsijl, MPOBOIHUKH, MMOJYIPOBOJIHUKH,
TURJIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPUCTANIMYECKas pEMIETKa, CIUIAaBbI, (PU3NYECKUE
BEITUYMHBI, €IUHUIBI HM3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Connre.

buonorusi: ¢otocunres, abixaHue, Ouocdepa, IKOCUCTEMa, MHUHEPAIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpATbI, TOPHBIE MOPOMABI, IMOJIC3HBIC
MCKOIIaeMbIe, TOTIIIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O ITPE/JIMETA
«XMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbraThl ocBoeHusi oOydvaromumucs ¢ 3IIP ydeOnoro mpeamera
«Xumus» NOKHBI COBMAJaTh c pesynpratamu DenepanbHoil paboueil mporpaMmbl

OCHOBHOT0 00111eTO 00pazoBanus. Hanbosnee 3HaUMMBbIMU SIBJISIOTCS :
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JIMHHOCTHBLIE PE3VYJIbTATLI:

JInuHOCTHBIE  pe3ylbTaThl OCBOCHHUSI  MPOrPAaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAlOTCS B XoA€ OOYy4YeHHs XHUMHM B €IMHCTBE Y4YeOHOU U
BOCIIUTATEIIbHOW JEATETbHOCTH B COOTBETCTBUM C TPATULIUOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSATHIMU B
oOlllecTBE TMpaBUIaMW W HOPMaMH TIOBEACHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YYaIOIINXCS.

JInuHOCTHBIE pe3yabTaThl OTPaXKaroT TOTOBHOCTh oOy4Jaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMM U pacIIUpEeHHE
OTIbITA JIEATEILBHOCTH Ha €€ OCHOBE, B TOM YKCJIC B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHMUS:

[IEHHOCTHOTO OTHOIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAyYHOMY HAcCJeJWl0, TOHUMaHUS 3HAYCHUS XUMHYECKOM HAyKu B IKU3HU
COBPEMEHHOI'0 OOUIECTBA, CIIOCOOHOCTH BIAJETh [OCTOBEpHOM HH(MOpManuen o
NEPEAOBBIX JIOCTHRKEHUAX M OTKPBITHSX MHPOBOM W OTEYECTBCHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U OOIIECTBRA;

2) TpakJ1aHCKOTO BOCTIMTAHUSI:

NpEACTaBICHUS O COIMAIbHBIX HOpPMax © TMpaBWIaxX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO
MOJIE3HON, Y4eOHO-UCCIEeI0BATEILCKOM, TBOPUECKON M JIPYTrUX BHIAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM NEATEIBHOCTU NMPHU BHITIOJIHEHUH YYEOHBIX,
NO3HABATENbHBIX 3a/a4, BBIIOJHEHUH XUMUYECKUX OKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aWMMOIIOHUMAHUIO M B3aMMOIIOMOIIM B IpOIlecce
ATOW y4eOHOM IesTENbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE TOBEJIECHHUE W TMOCTYIKH
CBOMX TOBapUIIEH C MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJICICTBUH TTOCTYIIKOB;

3) LICHHOCTU HAYYHOTO MO3HAHMUS:

MHUPOBO33PEHUYECKUX TPEACTABICHUNA O BEIIECTBE M XUMHUUYECKON peakiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEACTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBSI3SIX YeJIOBEKa C MPUPOIHON CPEsIoH, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MMO3HABATEIbHBIX MOTHMBOB, HANPABICHHBIX HA MOJYYEHHUE HOBBIX 3HAHUI MO
XUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0JaeMBIX TPOIECCOB U SIBJICHUM;

MO3HABATENIbHON, MHPOPMAITMOHHOW W YHUTATEIHCKON KYIBTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEILHOW PabOThI C Y4E€OHBIMU TEKCTaMH, CIIPABOYHOMN JIUTEPATYPOH,
JTOCTYITHBIMH TEXHUYECKUMH CPEACTBAMU MH()DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHWI0 W TIO3HAHWIO, JF0OO03HATEIHLHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON U MCCIIEI0BATENbCKON AEATEIbHOCTH, K
OCO3HAHHOMY BHIOOPY HAINPaBJICHHOCTH U YPOBHS 00yUYEHUS B JadbHEHIIIEM;

4) popMupoBaHUS KYJIbTYPhI 3J0POBbSI:

OCO3HAHUS IEHHOCTHU >KU3HU, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 370pPOBbIO,
YCTAHOBKH Ha 37J0pOBbIN 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUSATUS BPEAHBIX
MpUBbIYEK (YMOTPEOJICHUS]  aJKOroJii, HApKOTHUKOB, KYypEHHs), HEOOXOIUMOCTHU
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coOtoIeHus1 paBuil 0€30MaCHOCTU NpPHU OOpAIEHUH C XUMHYECKMMHU BEUIECTBAMU B
OBITY U peabHOU KU3HH;

5) TpyZ10BOrO BOCHIUTAHUS:

MHTEpEca K MPaKTUYECKOMY M3y4YEHHIO mpodeccuil U Tpylaa pa3iudyHOro poja,
yBaXEHHE K TPYAY M pe3yibTaTaMm TPYIOBOH NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHUH, OCO3HAHHOTO BhIOOpAa MHAMBUAYAJIbHON
TPACKTOPUU TMPOJOJDKEHUS O00pa3oBaHUsA C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npoecCHOHaNbHON JEATEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHM, T'OTOBHOCTb
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeIe;

6) IKOJIOrMYECKOTO BOCTIMTAHHUS:

HKOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOIICHHS K MPUPOAE KaK MCTOYHHMKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHUS LIEHHOCTH 3/I0pPOBOT0 M 6€30MacHOro
oOpa3za >KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (HU3MYECKOMY H
NICUXMYECKOMY 3/I0POBBIO, OCO3HAHUS IEHHOCTH COOJIOJCHUS TpPaBUiI OE30MacHOro
NOBE/ICHUSI TIPU paboTe C BEIIECTBAMM, a TAKXKE B CUTYAIMIX, YTPOKAIOIIUX 310POBBIO
Y JKU3HU JIIOOCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydyaeMble MpPU HM3YYCHUH XUMUH, [JIs
pElIeHHs 3a/1ay, CBSI3aHHBIX C OKpY)KAroIIeH MPUPOAHONU Cpeoil, TOBBILICHUS! YPOBHS
HKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHHS TJIOOAJBHOTO XapakKTepa HKOJIOTHYECKUX
npoOJieM U MyTeH UX pelieHus MOCPECTBOM METOI0B XUMUH;

HKOJIOTUYECKOTO MBILUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B TIO3HABATEIBHOM,
KOMMYHUKAaTHUBHOM M COLUAJIBHOMN MPAKTHKE.

METAITIPEAMETHBIE PE3VYJIbTATDBI

MeranpeaMeTHbIe Pe3yJabTaThl OCBOCHHUS O0pa30BaTEIbHOW MPOTPAMMBI 10
XUMHUHU OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMH MTO3HABATEILHBIMU JACHCTBUSIMU, B TOM
qucIe:

1) ©a30BbIC IOTHYECKUE ICHCTBUS:

BBISIBIIATH IPUYHMHBI U CIICJICTBHS IPOCTHIX XUMUYECKUX SIBICHU;

OCYIIECTBIISITH CPAaBHEHUE, KIACCU(DHUKAIINI0O XUMUYECKUX BEIIESCTB MO 3a1aHHBIM
OCHOBAHUSIM U KPUTEPUSM JIJI1 YKa3aHHBIX JOTUYECKUX OIEpallnii;

CTPOUTH  JIOTUYECKOE  CYXKJEHHE TOoCJe  MNPEeABAPUTEIBHOTO  aHAJIN3a,
BKJIIOYAIOIIIEE YCTAHOBIICHUE IPUYHMHHO-CIIEICTBEHHBIX CBSI3€il

co3/aBaTh, MPUMEHATHh U MPEOOPA30BbIBATh 3HAKU W CUMBOJIBI, MOJICIIA U CXEMBbI
JUTS1 pellieHus] y4eOHbIX U MO3HABATENIbHBIX 3a7a4 C MOMOILBIO TIEAarora;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHUE XUMHUYECKHUX MPOLECCOB M HX
MOCJIEICTBUS;

2) 0a30BbIC UCCIIEIOBATCIBCKUE JCHCTBUS

C MOMOIIBIO Me/1arora NPOBOJAUTh XUMHUYECKHI OMBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSL YCTAHOBJICHUSI OCOOEHHOCTEH 00BeKTa N3YUCHHsI, IPUUUHHO-CJICICTBEHHBIX CBI3EH
1 3aBUCUMOCTEH 00BEKTOB MEXKy COOOI;

C MOMONIBI0 TeAarora WM CamMOCTOSTENbHO (OPMYIUPOBATHL O00OIIEHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEJACHHOTO HAOIO/ICHUS, OTIBITA;

16



3) pabota ¢ nHpopMaIuei:
BBISBJIATh NeUIUTHI WH(OPMAITUHU, JAaHHBIX, HEOOXOMUMBIX IS pPEIICHUS
MOCTABJICHHOM 3a/1a4H;
npeoOpa3oBbIBaTh UHPOPMAIUIO U3 OJHOTO BUA B APYrou (TaOiauIly B TEKCT
¥ 1p.);
UCKaTh WIM OTOMpaTh MH(POPMAIMIO WU JAHHBIE W3 HUCTOYHUKOB C y4E€TOM
MPEIOKEHHON YUeOHOM 3a/]auM U 3aJIaHHBIX KPUTEPHUEB.

OBnajzieHre YHUBEPCATBHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

OpraHU30BBIBATh YUeOHOE B3aMMOJICHCTBUE B rpymie (onpeaensTh oOmue meiu,
pacrpenensTh PoJiv, JOTOBAPUBATLCS JIPYT C IPYTrOM U T. II.).

C MOMOIIBIO TIE€JIarora WM CaMOCTOSITEIbHO COCTABIATh YCTHbIE U MUCHMEHHBIC
TEKCThI C HCIMOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUANIOB [ BBICTYIUICHUS TEpe.
ayIUTOPUEN;

OpraHU30BBIBATh YYEOHOE COTPYAHUYECTBO U COBMECTHYIO [IESTEIIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMH; paboTaTh WHIUBUAYAJIbHO U B TPYIINE: HAXOIUTh OOIIIee
pelieHre W paspemarbh KOH(IMKTHI Ha OCHOBE COTJIACOBAaHUS TMO3UIMKA W ydeTa
UHTEPECOB; (POpMyIUPOBaAThH, APIYMEHTHUPOBAThH U OTCTAMBATh CBOC MHEHUE;

OIICHUBATh KAYECTBO CBOETO BKJaja B OOIIUN MPOAYKT, MPUHUMAThL U Pa3CisaTh
OTBETCTBEHHOCTb U MPOSIBISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEPEl TPYIIIOHN.

OBnaseHne yHUBEPCATbHBIMHU YYEOHBIMU PETYISTUBHBIMU ACHCTBUSMU:

oOHapykuBathb M (QOpMyIUpOBaTh Y4YeOHYIO MpoOJieMy, OIpPEAeNATh LEelb
y4eOHOH eI TeIbHOCTH;

BJIAJETh OCHOBAMH CAMOKOHTPOJIS, CaMOOLIEHKH, TPUHATUS PELICHUHd U
OCYIIECTBJICHHS] OCO3HAHHOT'O BbIOOpA B y4eOHOM U TTO3HABATEILHOM IEATEIbHOCTH;

COOTHOCUTHh CBOM JEHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEH NESITEJIBbHOCTH B MPOLIECCE TOCTUKEHUS pe3ysbTaTa, ONPEAEIIATh
criocoObl IEUCTBUI B paMKax MPEJIOKEHHBIX YCIIOBUM U TPpeOOBAaHUM, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYallUECH;

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH U MpejiaraTh IJlaH €€ U3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH TNPU PEIICHUH Y4EOHOU
3a7a4u;

MOHUMATh TPHUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblil pe3ynbTatr
JESTENHHOCTH, OMNPEACNATh IMO3UTUBHBICE W3MEHEHHUS M HAMpaBleHUs, TpPeOyromIne
najabHenIen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €Er0O MHEHHIO.

IMPEAMETHBIE PE3VJIbTATBI

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB M0 OCBOCHUIO 0053aTEIBLHOTO COJIEPKAHUSA,
YCTaHOBIIGHHOTO AaHHOW DenepanbHON paboueld MporpaMMOM, BBIIETSIOT: HAYYHBIC
3HAHMS, YMEHHS M CIOCOOBI NEUCTBHMA, crnerududeckue s ydeOHOTro mpeaMeTa
«XuMus», BUABl ACATEIBHOCTH MO IMOJYYEHHI) HOBOTO 3HAaHMS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUAX:
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MPEJICTABICHUE O 3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBIICHUM MPUPOIHI,
MOHUMaHHEe OOBEKTUBHOW 3HAYUMOCTM OCHOB XUMHUUYECKON HAyKd Kak o0JacTu
COBPEMEHHOT'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIel KyJIbTyphl U MPaKTHYECKOU
NEATeIbHOCTH 4YeJOBEKa B YCJIOBUSX COBPEMEHHOIO OOIIECTBAa; MOHHMAaHUE MeECTa
XUMHUM CPEAU JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAaMH MOHSATHHHOIO ammapara U CUMBOJUYECKOTO SI3bIKa XUMUU
JUIsl cocTaBiieHus (hOpMYJT HEOPTaHUYECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PeaKIuid
(c omopoil Ha aJropuT™M Y4YeOHBIX [EUCTBUI); BIAJ€HWE OCHOBAMH XHMHUYECKOU
HomeHknaTypbl (IUPAC u TpuBHanbHON) M yMEHUE MCHOJIb30BaTh €€ ISl PELICHUS
y4eOHO-TI03HABATEIbHBIX 3a7[a4 C MOMOIIBI0 YUUTENs; YMEHUE MCIOJIB30BaTh MOJIEIU
JUIsi OOBSICHEHHS CTPOCHUS aTOMOB W MOJICKYJ TO aJIrOpuTMy C OIMOpOMl Ha
ONPEEIICHHUS;

NPEJCTABICHNUE O CUCTEME XMMHYECKUX 3HAHUN U YMEHUE C MOMOIIBIO YUUTENS
NPUMEHSTh CUCTEMY XMMHUUYECKHMX 3HAHWHU JUIs YCTAHOBJICHUS B3aUMOCBSI3EH MEXKITY
U3YUYCHHBIM MaTe€pHajioM M MpPU TMOJYYCHUHM HOBBIX 3HAHUM, a TaKXKe B Mpolecce
BLITIOJIHCHUSI Y4YEOHBIX 3aJaHUi W TIpU paboTe ¢ MCTOYHUKAMU XUMHYECKOU
uH(dOpMaIINK, KOTOpas BKIIIOYAECT:

BAKHEHIIINE XUMHYECKUE TMOHSTHUS: XUMHUUYECKUM BJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IIPOCTOE M CIIOKHOE BELIECTBO, OJHOPOAHAs U HEOAHOPOJHAs CMECh,
OTHOCUTEJIbHBIE aTOMHasi W MOJIEKYJISIpHAsi MaccChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHAsi Macca, MOJISPHBI 00beM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJIb (CpeaHsis),
XUMHUUYECKAsT peaklUus, peakluud COCAUHEHMS, pPEaKLUU pPAa3JI0KEHUs, PpPEaKLnu
3aMeIleHUs], peakui 0OMeHa, TeIUIOBOM 3P (HEKT peakiuu, FK30- U IHAOTEPMHUUECKUE
pEeaKkLnu, pacTBOP, MACCOBAasl JOJII XUMUUYECKOIO 3JIEMEHTA B COCAUHEHHHU, MACCOBas
JIOJIs1 M IPOLIEHTHAs KOHIEHTPALUS BEIIECTBA B PACTBOPE, SIAPO aTOMA, IIEKTPUIECKUI
CJIOW aToMa, aToMHasi opOuTalb, paglyC aToMma, BAJICHTHOCTh, CTEIECHb OKHCIICHMS,
XUMHYECKAST CBA3b, 3JIEKTPOOTPULIATEIBHOCTD, IOJSAPHAs U HENOJISIPHAs KOBAJIECHTHAS
CBA3b, MOHHAsl CBSI3b, METAJUIMYECKasl CBS3b, KPHUCTAUIMYECKAs pelIeTKa (aToMHas,
MOHHAs, METaJInyecKasi, MOJIEKYJsipHas), WOH, KAaTHOH, AHWOH, JJIEKTPOJIUT U HE
ANEKTPOJHT, DJIEKTPOJMTHYECKAsT  JUCCOIMAIIMS, pEeaKlMd HMOHHOTO OOMeHa,
OKHUCJIUTENIbHO-BOCCTAHOBUTEBHBIE ~ PEAKLUHUH, OKHUCIUTEIb W  BOCCTAaHOBHUTEID,
OKHUCJICHHE U BOCCTAHOBJICHHE, AJIEKTPOIU3, XUMUYECKOE paBHOBECHE, OOpaTUMbIEe H
HEeoOpaTUMBbIE PEaKIMH, CKOPOCTh XMMHYECKOW pEaKIMH, KaTallh3aTop, MpPEIeIbHO
nonyctumasi konneHtpamus (I11K), koppo3us meTanios, CIUIaBbl;

OCHOBOITOJIArarIIMe 3aKOHbl XUMHUHU: 3aKOH COXpaHEHHs Macchl, [lepuoanuecknii
3akoH JI. 1. MenpaeneeBa, 3aKOH MOCTOSTHCTBA COCTAaBa, 3aKOH ABOTraipo;

TEOPUU XHWMHHU: aTOMHO-MOJIEKYJISIDHAsT TEOpHUs, TEOPHS DIEKTPOJIUTHUYECKOU
JVCCOLIMALIAN, a TAKXKE IMPEICTABICHHUS O HAyYHBIX METOJAX MO3HAHUSA, B TOM YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETHUYECKUX METOJAX MCCIEIOBAHUS BEIIECTB U HU3YUYCHUS
XUMHWYECKUX PEaKIU;

MPEICTABIEHNUE O MEPUOANUECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKHUX 3JIEMEHTOB
(panmuyc aroma, »BJIEKTPOOTPULIATENIBHOCTH), MPOCTBIX M CIOXHBIX BEHIECTB OT
MOJIOKEeHUs 3JeMeHTOB B Ilepuoamyeckoil cucreme (B MajblX MEPUOJAX U TJIABHBIX
MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUSI aTOMA; YMEHHE OOBSICHATH CBA3b IMOJIOKEHUS
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aneMeHTa B llepmoanyeckoil cUCTEME C YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHS
aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB W 3apsj sAapa, oOllee YUCIO 3JEKTPOHOB),
pacupeneseHueM JJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TpPEX
MEPUOJOB, KaIus U KajJblHs; KJIACCU(DUIUPOBATH XMMUUYECKHE 3JIEMEHTHI C ONOPOM Ha
onpeeneHust GU3NIecKoro cMbIcia HU(PPOBBIX TAHHBIX MEPUOIUYECKON TaOJIULIbI;

yMEHHE KJIacCU(ULIUPOBATh XUMUYECKUE JIEMEHThI, HEOPraHUUECKHE BELIECTBA
U XMMHYECKHE PEaKIMH C ONOpOH Ha CXEMbI; ONPEAENATh BAJEHTHOCTh M CTENEHb
OKHUCJICHHUS] XUMHUYECKUX 3JIEMEHTOB, BUJI XUMUUYECKON CBSI3U M TUI KPUCTAJUIMYECKOU
CTPYKTYpPBbI B COEAMHEHUSIX, 3aps/l HOHA, XapaKTep Cpelibl B BOJAHBIX pACTBOPAX BEUIECTB
(KUCIOT, OCHOBaHUM), OKHUCIHUTENIb M BOCCTAHOBUTENIb IO QJITOPUTMY YUYEOHBIX
JICUCTBUU;

YMEHHE XapaKTepH30BaTh C OMNOpPOM Ha cxeMy (HU3UYECKHE M XUMHUYECKUE
CBOICTBA MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, rpaduT, aiMa3, KpeMHUH, a3oT,
docdhop, cepa, xJOp, HATpUii, KU, MarHUM, KaJbI[UH, QIIOMUHHM, >XEIe30) U
CJIOHBIX BEILIECTB, B TOM YMCJIE UX BOJHBIX pacTBOPOB (BOJIa, aMMHAK, XJIOPOBOAOPO,
CEPOBOJIOPOJI, OKCHIbI U TUAPOKCUABI MeTauioB | - IIA rpymnm, amomununs, meau (I1),
muHka, sxenesa (I u 1), okeunsr yrnepona (I u IV), kpemuus (IV), azota u docdopa
(III u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3otHas, (ocdopnas,
yroJibHasi, KpEMHUEBAs KUCJIOTA U UX COJIM); OMKUCHIBATH C ONMOPOM Ha IJIaH U KIIIOYEBbIC
CJIOBA; YMEHHE MPOTHO3UPOBATh U XapaKTepU30BaATh CBOIMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOEHUS IMOCJE MPEABAPUTEIBHOTO aHaldu3a IOJ PYKOBOJACTBOM
negarora, NPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh
IPOTEKAaHUSI XUMMUYECKUX MPEBPALICHUN B PA3JIUYHBIX YCIOBUAX, BIUSHUE BELIECTB U
XUMHUYECKHUX MPOLECCOB HA OPraHM3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPENY;

YMEHHE COCTaBISATH IO 00pasily, CXeMe, aJIropuTMy Y4ueOHBIX JAEHCTBUMN
MOJIEKYJISIpHbIC U MOHHBIE YPAaBHEHHS PEaklMii (B TOM YKCIIE PEaKIMii HOHHOTO 0OMeHa
U OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAaKLUMi), WILIIOCTPUPYIOIIUX XUMUUYECKHE
CBOMCTBA M3YYCHHBIX KJIacCOB / TPyNI  HEOPraHWYECKMX  BCIIECTB, a TaKKe
MNOATBEPKIAIOUIUX T€HETUUECKYIO B3aUMOCBS3b MEXKY HUMU;

YMEHUE BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl
BEILECTB, MACCOBYIO JOJK XMMHUYECKOIO 3JIEMEHTAa B COEAMHEHHH, MAcCCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, KOJIMUYECTBO BEILIECTBA U €0 Maccy, 00bEM Ta30B ¢ ONOPOW Ha
obmrue hopMyIbl; YMEHUE TPOBOJUTH PACUETHI MO YPABHEHHUSAM XUMHUYECKUX PEAKIINI U
HAXOJUTh KOJMYECTBO BEUIECTBA, 00BEM M MacCy peareéHTOB WU MPOJYKTOB pPEaKlUu ¢
OTIOpO¥i Ha 00pa3ell, aNrOpUTM yUeOHBIX ICHCTBUN;

BJIaJICHUE OCHOBHBIMU METOJAaMHU Hay4HOI'O NO3HAHUS (HAONIOJCHNE, U3MEPEHUE,
AKCHEPUMEHT, MOJEIUPOBAHUE) MPU HU3YUYCHUH BEIIECTB W XUMHYECKUX SIBICHUHN C
OTOPOW Ha aNrOpPUTM YYEOHBIX IEHCTBUM, yMeHUE C(HOPMYIUPOBaTh MpoOIeMy H
NPEMIOKUTh IYTH €€ PEIICHHs C MOMOIUBIO IEJarora; 3HaHUE OCHOB 0€30IacHOM
paboThl C XUMWUYECKHMH BEIIECTBAMH, XHMHUYECKOW TOCYIOM H JaOOpaTOPHBIM
000py10BaHUEM;

HaJM4Yue MPaKTUUYECKUX HABBIKOB IIAHUPOBAHUS U OCYIIECTBICHUS CIIEIYIOLIUX
XUMHYECKUX 3KCIEPUMEHTOB O]l PYKOBOACTBOM YYHUTENsSl C OOCYKIEHUEM IIJaHa
pabOThI UJIM COCTABICHUEM TaOJIHUIIBI:
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W3Yy4YCHHUE U ONMCaHNe (PU3UICCKUX CBOWCTB BEITICCTB;

O3HAKOMJICHUE C PU3HMUECKUMH i XUMUYECKUMH SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUUIECKUX PEaAKITUH;

M3y4YEeHHE CIIOCOOOB pa3/IeJICHUsl CMECcel;

MOJTyY€HUE KUCIOPOJa U U3YUYEHUE €TO CBOMCTB;

MOJTy4EHHE BOJIOPO/Ia U U3YUYCHHE €TI0 CBOUCTB;

MOJTyYEHHUE YTJIEKUCIIOTO ra3a U U3y4eHHUE €ro CBOMCTB;

MOJIYYCHHE aMMHaKa U U3YUCHHE er0 CBOMCTBR;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIIEHHOM MacCOBOW J0JIE PacTBOPEHHOIO
BEIIECTBA;

UCCJICIOBAHNE W OIHMCAHWE CBONCTB HEOPTaHMYECKHX BEIICCTB Pa3IUYHBIX
KJIACCOB;

NpUMEHEHHE WHAUKATOPOB (JaKkMyca, MeTWiopaHka u ¢eHondTarenHa) s
OTIpeIeNICHUsI XapaKTepa CpeJibl B pacTBOpPaxX KUCJOT U IIEJI0YEH;

U3yYCHHE B3aMMOJCHCTBUS KHUCJIOT C METa/llaMH, OKCHJAaMU METaJlIoB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHMSIMH, COJISIMU;

NOJIyYCHHE HePaCTBOPHMBIX OCHOBaHHI;

BBITECHEHHE OJIHOT'O METaJlJla [PYTUM U3 PacTBOpPA COJIH;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCUIOB aJTIOMHHUS U 1IUHKA;

pEIICHHE  DKCIICPUMEHTAIBHBIX 3amad 1o Teme «OCHOBHBIC  KJIAcChI
HEOPraHMYECKUX COCTMHEHUNY;

pelIeHre  JKCHEPUMEHTAJNBbHBIX  3a7lady 1Mo TeMe  «IJIEKTPOJUTHYEeCKas
JUCCOLIMALIMSIY;

pElIeHHe IKCIIEPUMEHTANBHBIX 3a/lad Mo TeMe «Baknelme HeMeTayuibl U HUX
COCIMHEHHUS;

pElIeHre SKCIEePUMEHTAJIbHBIX 3a7ad 1Mo Teme «BaxHelimme MeTalnsl U UX
COCIMHEHUSI;

XUMHYECKUE IKCTIEPUMEHTHI, MIUTIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUS PEAKIUI
MOHHOI'0 OOMEHa;

KayeCTBEHHBbIC PEaKIMM Ha TMPUCYTCTBYIOUIME B BOAHBIX PAaCTBOpPaX HOHBI:
xJopuna-, Opomuna-, uoaua-, cyibdar-, Qocdar-, kKapOboHAT-, CHUIMKAT-AHUOHBI,
TUJPOKCHUI-UOHBI, KATHOHBI aMMOHMS, MarHus, KajbllUs, aTIOMUHUSI, keie3a (2+) u
xenesa (3+), menu (2+), HMHKa;

YMEHHE TPEACTABIATh PE3yJbTaThl JKCIepUMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPA(UKOB ¥ TAOIUI] M BBISIBISATH IMIUPUUECKIE 3aKOHOMEPHOCTH;

BIIAJICHUE MpaBUIaMU 0€30MacHOT0 OOpaIeHUs C BEIIECTBAMU, HCIIOIb3YEMbIMU
B TIOBCEJHEBHON JKM3HU, a TAaKXKE NPABWIAMU IIOBEJCHUS B MEIAX COepeKeHUS
3MI0POBbSI U OKPYXKAIOMIEH TPUPOMHON Cpenbl; IMOHWMaHue Bpeaa (OMacCHOCTH)
BO3JICHCTBHSI HA JKMBBIE OPTraHW3MBI OIPECICHHBIX BEIIECTB, a TaKXe CIIOCOOOB
YMEHBIIICHUSI ¥ TPEJOTBPAIICHUS WX BPEIHOTO BO3JCWUCTBHS; TOHHUMAHHWE 3HAYCHUS
KUPOB, OCIIKOB, YTJICBOJOB ISl OPTAaHU3MAa YEIIOBEKA;

BIAJICHUE OCHOBAMH XUMHUYECKOW T'PaMOTHOCTH, BKITIOYAIONICH yMEHUE
MPaBWILHO WCIOJNB30BaTh HW3Y4YEHHBIC BEIIECTBA W Marepuaiabl (B TOM YHCIE,
MUHEpaJbHBIE YIOOpPEHUS, METAJUIBI M CIUIaBBI, MPOAYKTHI MepepabOTKU MPUPOTHBIX
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HMCTOYHUKOB YTJIEBOJOPOJIOB (YIJis, MPUPOAHOro ra3a, HedTH) B OBITY, CEIBCKOM
XO35IUCTBE, HA MPOU3BOJACTBE, YMEHHE MPUBOAUTH MPUMEPHl  MPABUILHOTO
WCIIOIb30BaHUs U3YUYCHHBIX BEIIECTB U MAaTEPUAJIOB,;

YMEHUE YCTaHABIMBATh CBSI3U MEXIY pEaJbHO HAOII0JaeMbIMU XUMUYECKUMU
SBJICHUSIMA M TIPOLIECCAaMH, MPOUCXOJAIIUMH B MAaKpO- M MHUKPOMHUpPE, OOBSICHATH
MPUYMHBI MHOT000Opa3usi BEIECTB; YMEHHE WHTEIPUPOBATH XUMUYECKHE 3HAHUS CO
3HAHUSMHU JIPYTUX YUEOHBIX MTPEIMETOB C MMOMOIIBIO MEe1arora;

npeacTaBieHue o cdepax NpodecCHoHANbHON JESITeIbHOCTH, CBA3aHHBIX C
XAMHEH ¥ COBPEMEHHBIMM TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha  JIOCTHIKCHHSX
XUMUYECKOW HayKH; HaJU4he OmbiTa paboThl C pa3IMYHBIMU HUCTOYHUKAMU
uHpoOpMalMK TO XUMUU (HAYYHO-TIOMYJIApHAs JUTEpaTypa, CJIOBapH, CIPABOUYHHKU,
UHTEPHET-PECYpChl) C OMOpPON Ha aJIroOpuTM: YMEHHE OOBEKTHUBHO OIEHUBATh
uH(OpPMAaIIMIO O BEIIECTBAX, UX MPEBPAIICHUAX U MTPAKTHUYECKOM TPUMECHECHUH.

TpeOoBanusi K TpeAMETHBIM pE3yJIbTaTaM OCBOCHHUS Yy4yeOHOro mpeamera
«XUMHUS», pacripeiesieHHbIe M0 rojlaM 00y4YeHHs

PesynpraThl 1Mo romam (GOpMyNHMPYIOTCS IO NPUHLMIY JA00aBICHUS HOBBIX
pEe3yabTaTOB OT T0Jla K TOJy, YK€ Ha3BaHHbIE B MPEABIAYLIIMX roAax MO3WUIIMH, Kak
IPAaBUJIO, JIOCIIOBHO HE MOBTOPSIIOTCS, HO YUUTBHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roja
0 YMOJTYaHUIO BKIIFOYAKOT PE3YJbTAThl MPEABIIYIINX JIET).

8 KITACC

pPacKpbhIBaTh CMBICI OCHOBHBIX XHMHUECKHUX TIOHSATHUN: aToM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOpPOAHAs), BaJCHTHOCTh, OTHOCHTE/IbHAs aTOMHAs M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MacCcoBasl JIOJIS XUMHUYECKOTO AJIEMEHTa
B COCIWHEHUH, MOJIAPHBIH  OO0OBEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb,
*3JIEKTPOOTPULIATEIIBHOCTH ™, CTETeHb OKHCJICHUS, XUMHUYECKas  peakIus,
KIaccupUKaIMs peakuid: pPeaklUW COCJAUHEHUS, PEAKIMU Pa3I0KECHUs, PEaKIIMu
3aMeIIeHUs, Peakiuy 0OMeHa, YK30- U SHJIOTEPMUUYECKHUE PEaKIur; *TeIIoBoi AP dexT
peakuuu™; sapo aToma, dIEKTPOHHBINA CIOW aroma, aTOMHasi OpOUTalb, pauyCc aToMma,
XUMHYECKasi CBSI3b, MOJIAPHAS M HEMOJISIpHAs KOBAJIGHTHAs CBS3b, MOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PACTBOpP, MaccoBas JIOJsI BellecTBa (MPOIEHTHAs KOHIIGHTpAIus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATUN (cM. m. 1) u
MPUMEHSTH AT TIOHATHS MIPY OTIMCAHUH BEIIECTB M X MPEBPAIICHHUIA;

MCIIOJIb30BaTh XWMHYECKYH) CHMBOJIUKY JIJISi COCTaBiieHWs (OpPMYJN BEIIECTB,
MOJICKYJISIPHBIX YPAaBHEHUH XUMHUECKUX PEAKIINA, dJIEKTPOHHOTO Oaanca;

OTIpEJIENISITh BAJICHTHOCTHh aTOMOB DJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; CTETICHb
OKHUCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCIWHEHHUSAX C OMOPOW Ha OMPEIEICHHS, B TOM
YHClIe CTPYKTYpPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIACCy
coeMHeHU 10 ¢dopMynaM; BHJ XUMHYECKOW CBs3M (KOBajJe€HTHasT W HWOHHAas) B
HEOPTaHUYECKUX COCTUHCHUSX;

UMETh TIPEJICTABIICHHE O CHUCTEME XHMHYCCKHX 3HAHWH, YMETh C IOMOIIBIO
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YUYUTENS TPUMEHATh CUCTEMY XMMHWYECKUX 3HAHWM, JJI YCTAHOBICHUS B3aUMOCBSI3U
MEXK/ly U3YYEHHBIM MaTEpPUaIOM U IIPHU MOJIyYEHUU HOBBIX 3HAHUH, a TaKXKe MpU padoTe
C MHCTOYHUKAMHU XUMHUUYECKOM uHPopmanuu. OpHEHTUPOBATHCA B TMOHATHSIX U
ONepHUpPOBaTH MU HA OA30BOM YPOBHE, TPUMEHSIThH IIPU BHITIOJIHEHUN YUEOHBIX 3aJaHUN
U PElIeHUH PACUETHBIX 3a7a4 C OMOpPOM Ha aNropuUTM y4eOHBIX ACHCTBUU M3yUEHHbIE
3aKOHBI W TEOpHUM: 3aKOH coXpaHeHus Maccel, llepuoamyeckuy 3akon JI.U.
MenpeneeBa, *3aK0H MOCTOSHCTBA COCTaBa™, 3aKOH ABOra/ipo; aTOMHO-MOJIEKYJIsipHas
teopusi. CoOTHOCUTH 0003HAUYEeHUs, KOTOphle uMeroTcs B Taomwuie «llepuonuueckas
cucteMa  XuMHYeckux  anmemeHtoB . M. MenngeneeBay ¢ 4YHWCIOBBIMU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX IJIEMEHTOB (COCTaB W 3apsj sjpa,
oO11ee Y1CIo 3JIEKTPOHOB U PacpeieNIEHUE UX M0 JIEKTPOHHBIM CIIOSIM);

KIacCU(PUIIUPOBATHXUMHUYECKUE  DJIEMEHTHI;  HEOPraHMYeCKHWe  BEIEeCTBa;
XUMHUYECKHE peakiuu (M0 YHCIY M COCTaBy YUYaCTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TerI0BOMY 3(PdeKTy, 0 M3MEHEHHUIO CTEIEHU OKUCICHUSI XMUMHUYECKUX DJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE MPUMEPaMU MOJEKYJISIPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C OOPON HA CXEMBI;

POTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MOKHOCTU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B Pa3JIUUYHBIX YCIOBUSX MOCIE
IPEeIBApUTEIBLHOTO OOCYKIEHHUS C M1E€1arorom;

BBIYUCIIATH OTHOCHUTEJIBHYIO MOJICKYJSIDHYIO U MOJBIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIF0 XMMUYECKOTO AJIEMEHTa Mo (GopMylie COeIMHEHHUS; MaCCOBYIO OO
BEILIECTBA B PAacTBOpPE; NPOBOAUTH PACUETHI 110 YPABHEHUIO XMMHUYECKOU PEAKLMHU C
OIIOPOYU Ha aJITOPUTM;

IIPUMEHATh OCHOBHBIE OIEPALMM MBICIUTEIBHON JESITEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHWE, CHUCTeMaTH3alus, KilacCu(UKalus, BBISBICHUE
IIPUYUHHO-CJICICTBEHHBIX CBSI3€M — JUISI U3YUYEHHS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakinii; €CTeCTBEHHO-Hay4YHbI€ METOIbl TO3HAHUS — HaOIIONeHNe, W3MEpPEeHHE,
MOJICTTUPOBAHUE, DKCIEPUMEHT *(peajdbHbli W MBICJICHHBIN)*TIOI PYKOBOJCTBOM
renarora,

clel0BaTh MpaBWiaM IIOJIb30BAHUS XMMHYECKOM MOCYI0H W J1a00paTOpHBIM
o0opyZoBaHMEM, a TaKXKe€ MpaBWJaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU 110 BHITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOTYYEHUIO U
coOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMNPEIEIEHHON MAaCCOBOW J0JIEM PACTBOPEHHOTO BEIIECTBA; MJIAHUPOBATH
U MPOBOJAUTH XUMHUYECKHE SKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH H
KHCIIOT C TIOMOIIbI0 WHIAMKATOPOB (JakMmyc, (eHon]TalenH, METWUIOpaHX U Jp.),
MOATBEPKAAIOIIMX KAaYeCTBEHHbIH COCTaB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHbIC
pEeaKIMu Ha MOHBI) MOJ] PYKOBOJACTBOM IE€arora.

9 KJIACC

PacKphIBaTh CMBICI OCHOBHBIX XHUMHUUYECKUX TOHSTHUA: XUMHUYECKHUU DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOXHOE BEIIESCTBO,
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BAJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCICHMS, XUMHUYECKas peakius,
XHUMHYECKasi CBs3b, *TEIUIOBOM 3(PEKT peakuuu,MoiIb*, MOJSPHBIA 00BEM, pacTBOp;
ANEKTPOJIUTHI, HEIJIEKTPOJUTHI, SJICKTPOJIUTHYECKAS AUCCOIUAIIMS, PEaKIUM MOHHOTO
oOMeHa, KaTaliu3aTrop, *XMMHYECKOE paBHOBECHE, OOpaTUMble U HeEOOpaTUMBbIE
peaKIuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIE PEAKIIMK, OKUCIUTENh, BOCCTAHOBUTED,
OKHCJIEHHE€ UM BOCCTAaHOBJICHHE, aJIOTpOmusi, aM(pOTEPHOCTh, XUMUUYECKasi CBA3b
(koBaJieHTHAasl, WMOHHAs, MeETaJUIMYEeCcKas), KpUCTa/UIMUecKas pemeTka, *Koppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHUECKOW peakIuu™, TMpelesbHO JOMyCTUMAast
konneHTpanus (I1J1K) BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH (cM. 1. 1) u
MPUMEHSATH T MOHSTHUS MPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;

UCIIOJI30BaTh 3HAKW W CHUMBOJBI JJI (PUKCAIIUU PE3YJIbTATOB HAOIIOICHUH,
cocTaBjieHUs (POpMYJ BEIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIIUMA, 3aMUCH JTaHHBIX
ycioBui 3amad. Mcnons3oBaThk 0003HaueHust, uMmeronuecs B [lepuonuueckoit cucrteme
U TalJuIe pacTBOPUMOCTH KHUCIOT, OCHOBAHMM W COJIEH B BOJE ISl BBIMOJHCHUS
3aJIaHU M.

OTIPENIENIATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa;, MPUHAJIC)KHOCTh BEIICCTB K OINpeaeIEHHOMY
KJIACCY COCJIMHEHUH C OMOpOW Ha ONpEeseHUs, B TOM 4YHCJIE CTPYKTYPHUPOBAHHBIC;
BUJIbI XUMHUYECKON CBS3U (KOBaJICHTHAsl, MOHHAS, METaJUIMYECKasi) B HEOPTaHMYECKHUX
COCIMHEHHUAX; 3aps]l MOHAa MO XUMHUYECKOW QopMmylie; XapakTep Cpeabl B BOJHBIX
pacTBOpax KHCJIOT M IIEJIOYeH, *THUN KPUCTAUIMYECKON PEMETKH KOHKPETHOTO
BEIlleCcTBa™;

packpbiBaTh  cMmbIci  [lepuognueckoro  3akoHa J[.MI. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TOHWMAaHWE: *OMHUCHIBATH U XaAPAKTEPU30BATH* TAOIMYHYIO
dopmy Ilepmomnueckoid cHCTEMBl XHMHUYECKHX OJEMEHTOB: pas3inyaTh MOHATUA
«rnaBHas noarpynmna (A-rpymma)y U «mobouHas moarpymnmna (b-rpymnma)», manbsie u
OOJIbIIIE TIEPUOABI, *COOTHOCUTH™ 0003HAYEHHUS, KOTOPhIE UMEIOTCS B IMEPUOTUICCKON
TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMUYECKUX DJIEMEHTOB
(cocraB u 3apsia siapa, oOIIee YKUCIIO JIEKTPOHOB U paclpeIe]ICHUE UX 10 IEKTPOHHBIM
CIOsIM); *OOBACHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XHUMHYECKUX
AJIEMEHTOB U MX COEIUHEHUI B Mpeaenax MallbIX MEepPUOJ0B U TJaBHBIX MOATPYHI C
YYETOM CTPOCHUSA UX aTOMOB;

KIacCu(UIMPOBATh XUMHUYECKHE JJIEMEHTBHI, HEOPTaHHYECKHEe BEIIECTBA;
XUMUYECKHE peakiuu (M0 YKMCIY M COCTAaBY YYacTBYIOIIMX B PEAKLMH BEIIECTB, IO
TerioBoMy 3G (PeKTy, Mo U3MEHEHUIO CTETIEHEW OKHCIICHUS XUMHYECKUX DJIEMEHTOB) C
OMOPOM HA CXEMBI;

XapaKTepU30BaTh (OMHUCHIBATH) OOIHE U CeUPUISCKUE XUMHUUSCKUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE MPUMEpPAMHU MOJEKYJSIPHBIX U
VMOHHBIX YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OTIOPOM HA CXEMBI;

COCTaBJISITh YPAaBHEHUS DJIEKTPOJUTUUYECKON JUCCONMALUM KUCIOT, LIEI0oYed U
COJICH; TMOJIHBIE W COKpAlIEHHBIE ypaBHEHHUS pEaKIUid HMOHHOTO OOMEHAa; ypaBHEHUS
peaKkiui, MOATBEPKIAIOIINX CYIIECTBOBAHNE IEHETUUECKOUN CBSI3U MEXK/y BEIlleCTBAMHU
Pa3JIMYHBIX KIACCOB;
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pacKpbIBaTh CYLTHOCTh OKHUCJTUTEIIPHO-BOCCTAHOBUTEIHHBIX peakuii
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEaKIHii;

MPOTHO3UPOBATHCBOMCTBA  BEIIECTB B  3aBUCHUMOCTH OT UX CTPOCHHS;
BO3MOXHOCTH TPOTCKAaHUS XUMHUYECKHX TMPEBPAIICHUNA TIIOCIE TPEIBAPUTEIHLHOTO
00CYXJIEHUS C TeIarorom;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIONIO XMMHYECKOTO dJIeMEHTa Mo (hopMylie COCTUHEHHS; MAaCCOBYIO JIOJNIO
BEII[ECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XMMHYECKOW PEaKIUU C
OIIOPOY Ha aJITOPUTM;

CJIEIOBAThIIPAaBIJIAM TIOJIb30BAHHUS XHUMHYECKOH TIOCYylOH U J1abopaTOpHBIM
o0OpyOBaHMEM, a TaK)Ke MpaBWIaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIMSIMU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIMBITOB IO MOJYYEHUIO U
coOMpaHHIo Ta3000pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO Ta3a);

NIPOBOAUTL PEAKIIUHU, TIOJATBEPKIAOIINEC KAYCCTBEHHBIM COCTAaB Pa3IuYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM TMYTEM XJIOPHUA- OpOMHI-, HOAMI-, KapOOHAT-,
docdar-, cunmkar-, Cyabhar-, TUIPOKCHI-UOHBI, KATHOHBI AMMOHHS W HOHBI
W3YYCHHBIX METAJJIOB, IMPUCYTCTBYIOIIME B BOJHBIX pPacTBOpPaX HEOPTaHUYCCKUX
BEIIIECTB;

NPUMCHATh OCHOBHBIC OIEpaIllii MBICIMTEIIBHON JIEITCIbHOCTH — aHaju3 M|
CHUHTE3, CpaBHEHHE, O0000IeHNe, CHUCTEeMAaTU3alliio, BBIIBICHHWE  IPUYUHHO-
CIICZICTBEHHBIX CBSI3€ — JUUISI M3YyUYEHHs] CBOWCTB BEHISCTB M XHMHUYCCKUX PEAKIIHIA;
€CTeCTBEHHO-HAYYHbIC METOJbI TIO3HAHUSI — HAOIIOIEHUE, H3MEpPEHHEe, MOJICITUPOBAHUE,
OKCTIIEPUMEHT (peasTbHBIA U MBICTICHHBIN ).
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJIMYECTBO YacOB, OTBOAMMBIX Ha OCBOEHHUE KaKIOM TeMbl Y4EOHOro ImpeaMera
«Xumusi» DenepanbHONW aJanTUPOBAHHONW OCHOBHOM 00Opa3oBarelbHOM MPOrpaMMbl OCHOBHOTO 0OOLIEro oOpa3oBaHUs
00y4JaroImuxcs ¢ 3aJepKKON MCUXUYECKOTO Pa3BUTHUs, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOIUM pazzesnoMm DenepasibHOM
pabouell mporpaMMbl y4eOHOro MNpeaMeTa «XUMHUS» OCHOBHOW OOpa30BaTENbHOM INPOrpaMMbl OCHOBHOI'O OOILEro
obpaszoBanus. [Ipum stom Opranusanus BIpaBe caMa BHOCUTb HM3MEHEHUS B COAEpXKAaHUE U paclpeiesieHHEe y4yeOHOro
Mmarepuaja mo rogam oOy4yeHus, B MOCJEI0BAaTEIbHOCTh U3YyUEHHUsI TEM U KOJMYECTBO YaCOB HAa OCBOEHHUE KaXKIOU TEeMBI,
oTpeziesIeHne OpraHu3alMOHHBIX GopM 00yueHus u T.1. OO0CHOBAHHOCTH JAaHHBIX U3MEHEHHI ONpeessieTcsi BHIOpaHHBIM
oOpa3oBarenbHOM  opranuzanuein YMK, wuHAMBUAYadbHBIMH TMCUXO(DHU3UYECKUMU OCOOEHHOCTSIMU KOHKPETHBIX
oOyuatomuxcs ¢ 3I1P, cTreneHbi0o OCBOEHHOCTH UMHU Y4Y€OHBIX T€M, PEKOMEHAAIMSAMU M0 OTOOpY U aJanTalud y4eOHOro
Marepualia 1o XUMuH, MPeaCTaBICHHBIMU B [10sICHUTEIBHOM 3anUCKeE.

8 KUIACC
(2 4 B Henemo0, Bcero 68 4, U3 HUX 3 94 — pe3epBHOE BpeMs)

IIpumepHbIe TEMBbI, OcHOBHOE coaepkaHue OcHOBHBIE BUIBI 1eATEIbHOCTH
pacKpbIiBaOIe o0yuyarommxcst
JAHHBIA pa3aeJ

NMPOrpamMMmbl,

U KOJIMYeCTBO
4acos,
O0TBOAMMOE HA UX
U3y4yeHue

Pa3nen 1.IlepBonayajibHble XuMHYeckue moHATHA(20 v)
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Tema 1. Xumusa —
Ba:kHadA 00J1aCcTh
€CTeCTBO3HAHUSA U
NMPAKTHYEeCKOM
aesITeJIbHOCTH
yeJioBeKa

(59

[Ipeamer xumun.*Posb XuMuu B 3 KU3HU
yesioBeka. XUMHUS B CUCTEME HayK. MeTobl
[IO3HAHUS B XUMHUHU.™

Tena u BemecTBa. Dusnyeckue CBOMCTBA
BEILIECTB. ATPETraTHOE COCTOSIHUE BEUIECTB.
Yuctele BemecTa U cMecH. CriocoOnl
pazaenenus cMeceil. Pu3nyecKue u
XUMHUYECKHe siBieHUs. [Ipu3Haku u ycioBus
MPOTEKAHUS XUMUUYECKUX PEAKIUAMN.
3HAKOMCTBO C MpaBHIaMU O€30MACHOCTHU U
npuéMaMu pabOThl B XUMUYECKON
1abopaTtopum.

JdemoHncTpanumn

1. JlTabopaTtopHOe 000pyI0BaHHE.

2. Paznuunbie BUABI XUMHUYECKOU MOCYIbI.
3. OOpa3s1ibl BEIIECTB.

4. CriocoObI pa3iesieHus: cMecei
(unbTpoBaHUE, BhIMapUBaHUE,
TUCTHILISLUSA, XpoMaTorpadus).
JlaGopaTopHble M MpaKTHYeCKUE PadoThI
JlabopamopHvie onvimei:

Onucanre GU3NYECKUX CBOMCTB BEIIECTB.
Paznenenue cMecu ¢ MOMOIIBIO MarHUTA.
IIpaxmuueckue pabombpi:

Ne 1. JIaGopatopHOoe 060opynoBaHUE U
npuembl paboTel ¢ HuM. [IpaBuia
6e30macHoi pabOThl B XMMHYECKOU
nabopaTopuu.

Ne 2. OuuncTtka 3arpsa3HEHHON MOBAPEHHOU
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PackpbIBaTh CMBICIT U3y4aE€MBbIX IOHATUN C IIOMOIIBIO
rexarora.

PackpbIBaTh poJib XUMUU B IPUPOJE U KU3HU
YeJl0BeKa, €€ CBA3b C IPYTUMU HAyKaMH.

Paznuuath 4nCThIE BEIIECTBA U CMECH; OJTHOPOIHBIE U
HEOJITHOPOJIHBIE CMECH;

Paznuuars ¢puzndeckue u XUuMHUYECKUE SIBICHUS C
ONIOPOM HA ONPEECIICHUS.

OrnpenensaTs NpU3HAKU XUMHYECKUX PEAKIIUU U
YCJIOBUS UX IPOTEKAHUA.

CrnenoBaTh NpaBujiaM MOJIb30BAHUSA XUMUYECKON
MOCYJI0M 1 1a00paTOpHBIM 000PYI0BAHUEM, A TAKKE
npaBujiaM OOpaIIeHUsI ¢ XUMUYECKUMU BEIlle-CTBaMU
B COOTBETCTBUU C UHCTPYKLMSAMHU MO BBITTOJIHEHUIO
MPAKTUYECKUX paboOT MO KOHTPOJIEM Te/1arora.

[InaHnpoBaTh U NPOBOAUTH XUMUYECKUN DKCIIEPUMEHT
M0 U3YUYEHUIO U OMUCAHUIO0 (PU3NYECKUX CBONCTB
BEIIECTB, CIOCOOOB pa3/ieNieHrs CMECEH BEIIEeCTB MO/
PYKOBOJICTBOM I€Jjarora ¢ 00Cy>kKJeHueM IIaHa
paboTHL.

Hcnonb30BaTh IpH BBHITTOJHEHUH YYEOHBIX 3aJJaHUN U B
IIPOLECCE UCCIIEI0BATENBCKOUN AEATEIBHOCTH HAYYHO-
MOMYJISIPHYIO JIMTEPATYPY XUMUYECKOTO COJIEPIKAHUS,
CIIPaBOYHBIE MaTepHUalIbl, pecypchl HTEpHETA 0
PYKOBOJACTBOM MENArOra.

BeicTpanBaTh pa3BEPHYTHIEC MIMCHbMEHHBIE U YCTHBIC
OTBETHI C OTIOPOW Ha MH(OPMAITUIO U3 YICOHUKA U
CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO HCIIOJIb30BaTh
V3YYECHHBIN MTOHATUMHBIA anmapar Kypca XuMHHU



COJIn
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Tema 2. BemecTrBa
U XHMHYeCKHe
peakuuu

(15 4)

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
3JIEMEHTHI. 3HaKU (CUMBOJIbI) XUMUYECKHUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BellleCTBa.
ATOMHO-MOJIEKYJIIPHOE YYEHHUE.
Xumuueckas popmyiia. BaaeHTHOCTb
ATOMOB XMMHMUYECKHUX JIEMEHTOB. *3aK0H
MOCTOSTHCTBA COCTaBa BEIIECTB.™
OTHOCHUTEIBHAS aTOMHAsI Macca.
OTHOCHUTEBHAsT MOJIEKYJISIpHAsT Macca.
MaccoBast 10Jis1 XMMHUYECKOT'0 AJIEeMEHTa B
COC/TMHCHUH.

du3nYecKue U XUMUUCCKHE SBICHUS.
Xumnueckas peakuus. [Ipuznaku

Y YCIIOBHSI IPOTEKAHUS XUMHYECKUX
peakiui. XMMUYECKUE YPAaBHEHHUS.

Tunel XUMHYECKUX peaKLnil (COeTMHEHMS,
paslioKeHUs, 3aMeITeHuUs, OOMEeHa).

3aKOH COXpaHEHUS] MacChl BEIIECTB.

*M. B. JIOMOHOCOB — y4Y€HBbIN-
SHIIUKJIONEINUCT. *

JdeMoHCcTpanuu
dusnueckue ABIeHUs (pacTUpaHue caxapa
B CTYIIKE, KUIIEHHE W KOHAECHCALIUS BOJbI U
T. 1.).
XUMHUYeCKUeE sIBJIEHUS (TOPEHUE CBEYH,
paslioKeHue caxapa, B3auMOJIeICTBUE
CEpHOU KUCIOTHI C XJIOPUIOM Oapus,
paznoxenne rugpokcuaa meau(ll),
B3aMMOJICICTBUE KeEJE3a C CEPOU,
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[TpuMeHSTh €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS
(B TOM uunciie HaO0IeHUE, MOICIIUPOBAHNE,
OKCIIEPUMEHT) M OCHOBHBIC OIIEpPaIliy MBICIIATEIHLHOM
NeATeNIbHOCTHU (CpaBHEHHE, KiIaccuuKaims) s
M3YyYEHHS BEUIECTB U XUMUYECKUX PEAKIIMNA C OIIOPOH
Ha aJITOPUTM HJTU CXEMY.

PackpbIBaTh CMBICIT H3y4aeMbIX MTOHSATHH U 3aKOHOB U
MPUMEHSTD 3TH IOHSATHS IPU OTIMCAHUY CBOWCTB
BCIIECTB U UX MPEBPAIICHUH C OMOPOH Ha TUIaH |
KJIIOUYEBBIE CJIOBA.

Paznuyath pu3udeckre 1 XUMHUYSCKUE SBICHHSI,
OOBSCHATH X CYITHOCTD C TOYKH 3PCHUSI aTOMHO-
MOJICKYJISIPHOTO YYEHUS C OIOPOM Ha ONPEICIICHHS U
CXEMBI.

OmnpenensiTe TPU3HAKK XUMUYECKUX PEAKIIUN, YCIOBUS
UX MMPOTEKAHUSI.

OOBSICHATH CYUTHOCTh (PU3MUECKUX U XUMHUYECKUX
SIBIICHUN C TOYKH 3PEHHS] aTOMHO-MOJIEKYJISIPHOTO
YUEHHUS C UCTIONH30BAHUEM BU3YaJIbHOM OTOPBHI.

KrnaccudunmpoBaTs XuMH4eCKue peakiuu (1o YUCITy U
COCTaBY pearupyromnmx u 00pa3yronuxcsi BemEecTB) C
ONIOPOM HA CXEMBI.

CoctaBnsaTs GopMysbl OMHAPHBIX BEIIECTB T10
BaJICHTHOCTHU U OTPEJIEIATh BaJICHTHOCTD 110
dbopMyTaM BEMIECTB C ONMOPON HA ANTOPUTM YUEOHBIX
JEUCTBUM.

PaccraBnsTe KodhGHUIHEHTH B ypaBHEHUSIX
XUMHYECKUX PEAKIIUI C OITOPOM Ha aJITOPUTM
Y4EOHBIX JICHCTBUH.



B3aUMOJICHCTBHE JKEJI€3a C PACTBOPOM COJIN
menu(Il)).

OnbIT, WIUTFOCTPUPYIOIIUI 3aKOH
COXpaHEHHMS MaCCBhl.

JlaGopaTopHble M MpaKTHYecKUue padoThI
JlaGopaTopHBIE OTBITHI:

[Tpumepsl HpU3NUECKUX SIBICHUIM
(MaBJIeHUE BOCKA, TasHUE JIbJA).
[IprMepsl XUMUYECKUX SIBJICHUN
(mpokasnBaHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBHE Meja C KUCIOTOMN).
Mojenu aTOMOB 1 MOJIEKYJI

[Ipaktuueckas pabora Ne3 Ilpusnaku
IIPOTEKAaHUsI XUMUYECKUX PEAKIIUI

Boruucienus

— OTHOCHUTEJIbHON MOJIEKYJISIPHOM Macchl
BEIIIECTB;

— MAacCOBOH JOJIM XUMHYECKOTO 3JIEMEHTA
1o ¢popmyJsie COeTUHEHHUS.

CrnenoBaTh NpaBWIaM MOJIB30BAHNAS] XUMHAYECKON
MOCYJI0M U J1aOOpaTOPHBIM 00OPYIOBAHUEM, A TAKKE
npaBuiiaM oOpallleHUs ¢ BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMU 110 BBIMOJTHEHUIO TAOOPATOPHBIX
XUMUYECKHUX OMBITOB ITOJI KOHTPOJIEM IE€arora.

Hcnonb30BaTh IpH BBHITOTHEHUH YYEOHBIX 33/laHUN U B
IIPOLIECCE UCCIIEI0BATENBCKON AEATEIIBHOCTH
Hay4HO-TIONYJISIPHYIO JIUTEPATYPy XUMHYECKOTO
COJIEpKaHusl, CIPABOYHBIE MaTEPUAJIbl, PECYPCHI
HMHuTepHeTa no1 pyKOBOJCTBOM IEJarora.

BricTpanBaTh pa3BEpHYTHIE MUCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOX HA MH(MOPMAIIUIO U3 YUeOHHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO MCIOJIb30BATh
M3Y4YECHHBIN TOHATUNHBIN anmnapar Kypca XUuMHUH

Pa3nen 2. Baxkneiinue npeacraBuTe/in Heopranudeckux seuects (30 )

29



Tema 3. Bo3ayx.
Kucaopoa. Ilonsitue
00 oxcuaax

(59

Boznyx — cmech razoB. CoctaB Bo3ayXa.
Kucnopon — aneMeHT u mpocToe Bete-
cTBO. O30H — *aymnorponHast MoaupuKanus
kuciopoaa. *Haxoxaenne kucioposa B
npupoje, GU3NIECKue 1 XUMHUIECCKHE
CBOMCTBA (peaKkIuu OKUCICHUS, TOPEHUE).
YcnoBusi BOSHUKHOBEHUS M TIPEKPAIIICHUS
ropenust. [lorsTre 06 okcugax.

*Cnoco0blI MOyYeHUs! KUCI0opoa B
1a00paTOPUU M MPOMBIIIIICHHOCTH. *
[Tpumenenue kuciopoaa. Kpyrosopot
KHCJIOpOJa B TIPUPOJIE.

*TernoBoit 3pPeKkT XUMUIESCKON peaKIuH,
MIOHATHE O TEPMOXHUMHUUYECKOM YPaBHCHHH,
9K30™- M SHJOTEPMUUECKUX PEaKIUIX.
*TonnuBo (HeTh, yroiab U METaH).
3arpsi3HeHHE BO3/1yXa, CTIIOCOOBI €ro
penIoTBpalleHUs. Y CUJIeHHE TAPHUKOBOTO
addekra, pa3pylieHne 030HOBOTO CIIOs. ™

JdeMoHCcTpanuun

B3aumopeticteue dhocdopa, ceprl u xenesa
C KACTOPOI0M (BO3MOYKHO HUCIIOTH30BAHUE
BUJICOOTIHITOR).

Omnpenenenue copep aHusi KUCIOpoaa

B BO3/yXE.

OMnBITHI, IEMOHCTPUPYIONINE YCIOBHS
BO3HUKHOBEHUS U TIPEKPAIECHUS TOPEHUSI.

JlaGopaTopHble M NpaKkTHYecKUue padoThl
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PackpbiBaTh CMBICT U3y4aeMBbIX MOHITUN U IPUMEHSITh
AT TOHSTHUS MPU ONTMCAHUH CBOMCTB BEIIECTB U UX
MpEeBpaIIeHU C UCTIOIb30BaHUEM OMOPHBIX CIIOB U
KJIUIIIE.

XapakTepu3oBaTh (OMUCHIBATH)C ONOPOU HA NIAH,
cxemy, Kpamikyro 3anuch
COCTaB BO3/1yXa, (PU3NYECKHUE U XU-MHUUYECKUE
CBOMCTBA KUCIIOPOa, CITOCOOBI €ro MOJydYeHHUS,
MPUMEHEHHE U 3HaUYCHUE B IPUPOJIE U KU3HU
YyeJioBeKa.

Cpasnueams peaxkyuu 2opeHus u MeoleHHO20
OKUC/IeHUs C TIPEIBAPUTEIIHHBIM 00CYXICHUEM
napaMeTpoB CPaBHECHHUSI.

Cob6upaTh TpUOOPHI JI MOTYUYSHHUS KUCIOpOaa
(BBITECHEHUEM BOJbI U BO3/1yXa).

Pacro3HaBaTh OMBITHBIM ITyTEM KUCIOPOJ O/
KOHTpPOJIEM Tearora.

Hcnonb30BaTh XUMHUECKYIO CUMBOJIUKY JIJIS
cocTaBlieHUs (POPMYIT BEIIECTB, MOJIEKYISAPHBIX
YpPaBHEHUN XUMHUYECKUX PEAKIIUHN C YHaCTUEM
KHUCIIOpO/Ia.

OOBSICHATH CYITHOCTH KOJIOTUUECKHUX MPOOIIeM,
CBSAI3aHHBIX C 3arpsI3HEHUEM BO3/1yXa.

CnenoBath npaBmiiamM 06e301acHO paboThI B
1a00paTopuu P UCTIOJIH30BAHUN XUMHYECKON
MOCYJIbl M1 000pPYA0BaHUS MOJI KOHTPOJIEM TeJarora,
a TaxoKe MpaBuiIaM 00paIeHUs C TOPIOYUMU
BEILIECTBAMH B OBITY.

[InanupoBaTh U OCYIIECTBISATh HA MPAKTUKE



JIaGopaTOpHBIii ONIBIT: XUMHUYECKHUE DKCIIEPUMEHTBI, IPOBOAUTH

O3HakomIieHHE ¢ 00pa3aMu OKCHIOB. HAOJIIOIEHHUS], 1€TIaTh BBIBOJbI 110 PE3YJIbTATAM
[Ipaktuueckas pabora: HKCHEPUMEHTA 10J] PyKOBOJCTBOM II€Jlarora.

Ne 4. TlonydyeHue Kuciopojia, M3y4eHre ero  Y4acTBOBaTh B COBMECTHOM padoTe B IpymIle.
CBOMCTB. Hcnonb30BaTh IpH BBHITOJIHEHUH YYEOHBIX 3aJJaHUN U
1] R —— B IIPOLIECCE UCCIIEN0BATENBCKOMN AESATEIbHOCTH

Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY XUMUYECKOTO
COJIEpKaHHUsI, CIPABOYHBIE MATEPUAIIBI, PECYPCHI
HNHTepHeTa noj pyKoOBOJACTBOM IIE€Arora.

BricTpanBaTh pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOil Ha UH(POPMAIIHIO U3 YUeOHUKA U
CIPaBOYHBIX MAaTEPHUAIIOB C OMTOPOH Ha IJIaH, TPAMOTHO
MCIOJIb30BAaTh U3YYEHHBIN MOHATUIHBIN anmapar Kypca
XUMHUHU

— MOJIeKyJISIpHOP'I MacCChbl KHUCJIOpOda
1 030Ha HAa OCHOBAHUM aTOMHOM MacCChl
XUMHUYCCKOI'O 3JICMCHTA
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Tema 4. Bogopona.
IlonsiTtue o
KHCJIOTAX H COJISAX

(59

Tema 5.

Bonopon — sneMeHT ¥ IpocToe BEIIEeCTBO.
Haxoxnenue B npupone, puznueckue u
XUMUYECKHE CBOMCTBA (HA MpUMEPE
B3aUMOJICHCTBHS C HEMETAJJIaMU U
OKCHUJIaMH METAJJIOB), TPUMEHEHHE,
*crnocoObl oJy4eHus . ™

[TonsTHE O KMCITOTAX U COMSAX.

JdemoHcTpanumn

[Tonyuenue, coOupaHnue u pacro3HaBaHUE
BOJIOPOJA.

I'openne Bomopoa.

BzaumonericTBre BOIOpOa C OKCUIOM
menu(ll).

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI
JlaGopaTopHBIA OIBIT:

B3anmopelicTBue KUCIOT ¢ METAJTIAMH.
[Ipaktuueckas pabora:

Ne 5. Tlonyuenue Bonopoza, U3ydeHue ero
CBOWCTB.

Boruuciaenus

— MOJIEKYJIIPHOM MacChl BEIIECTBA Ha
OCHOBAHHMH aTOMHOM MacChl XUMHUYECKUX
2JICMECHTOB

KommuecTBo Bemectsa. Monbs. Monsipaas
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PackpbiBaTh CMBICT U3y4aeMBbIX MOHITUN U IPUMEHSITh
AT TOHSTHUS MPU ONTMCAHUH CBOMCTB BEIIECTB U UX
IIPEBPALLICHUM.

XapakTepu3oBaTh (OMUCHIBAThH) GUUYECKUE U
XUMUYECKHE CBOMCTBA BOAOPOA, CIOCOOBI €ro
MOJIyYEHUs, MPUMEHEHHUE C ONOPOM Ha IJIaH, KPaTKYIO
3aMKCh, CXEMY.

Cobupats ipubOp SIS IOJIYYEHHUS BOJIOPOA C
WCII0JIb30BaHUEM BU3YaJIbHON OTIOPHI

Hcrnons30BaTh XUMUYECKYHO CUMBOJIUKY TSI
cocTaBjeHUs (POPMYJT BEIIECTB, MOJICKYJISIPHBIX
YpaBHEHUM XUMHUYECKUX PEAKIINI C ydacTUEM
BOJIOPO/ia C ONIOPOM Ha aJTOPUTM.

CrnenoBath npaBwiaM 6€30macHON paboTHI B
7a00paTOPUU TIPH UCIIOJIH30BAHUN XUMHUYECKOM
MOCYJIbI 1 000PYIOBaHUS 10T KOHTPOJIEM TIearora., a
Tak)Ke MpaBujIaM OOpaIICHHS C TOPIOUYUMH
BEIIIECTBAMU B OBITY

[InaHUpOBaTh M OCYIIECTBIISITH HA TTPAKTUKE
XUMUYECKHUE SKCTICPUMEHTHI, IPOBOAUTH HAOIOICHHMS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTaM AKCIIEPUMEHTA MO/
PYKOBOJICTBOM II€/Iarora ¢ 00CyK/IeHUEM TIaHa
paboThI, C UCTIOIB30BAHUEM KITHIIIE.

YyacTBOBaTh B COBMECTHOM pabOTe B IPyIIIIE.

[InaHMpOBaTh M OCYIIECTBIISITH HA TTPAKTUKE
XUMHUUYECKHE dKCTIEPUMEHTBI, TPOBOAUTEH HAOIIOICHHUS,
JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM AKCTIIEPUMEHTA.

VYyacTBOBaTH B COBMECTHOM paboTe B IpyIIe

PackpbIBaTh CMBICIT U3y4ae€MbIX MTOHITUNA U TPUMEHSTh



KoJsinyecTBeHHBIE
OTHOULICHHUA B
XUMHUHU

(4 1)

Mmacca. 3akoH ABoraapo. MossipHblid 00bEM
ra3oB. Pacy€Tsl Mo XUMHUYECKUM
YpaBHEHUSIM.

JdemoHncTpanus
OOpa31pl BEECTB KOJIMYECTBOM 1 MOJIb.

Bpruuciaenus

— 00BEMa, KOJIMYECTBA BEIISCTBA T'a3a Mo
€ro M3BECTHOMY KOJIMYECTBY BEIIECTBA WIIU
00BEMY;

— 00BEMOB ra30B MO0 YPaBHEHUIO PEaKITUU
Ha OCHOBE 3aKOHA O0BEMHBIX OTHOILIEHHU I
rason
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ATH MOHSATHSA, & TAK)KE U3YUECHHbBIE 3aKOHBI U TEOPUU
IUI peLIeHUs pacu€THBIX 3a7a4 C IIOMOLIBIO IIe1arora.

BBIYHCIATE MOJIIPHYIO MACCY BEILIECTB; KOJIUYECTBO
BELIECTBA, 00BEM ra3a, Maccy BeIleCTBA C ONIOPOIl Ha
oOpa3zel, Ha (HOPMYJIBI;

IIpoBOAUTH pacCYETHI IO YPABHEHUSAM XUMUUYECKUX
peakIuii ¢ omopoit Ha 0Opaszell, aaroOpuT™M YIeOHBIX
JIEHCTBHI: KOJIMYeCcTBa, 00bEMaA, MacChl BEIIECTBA I10
U3BECTHOMY KOJIHMYECTBY, 00BEMY, Macce peareHToB
WJIY TIPOAYKTOB PEaKIIUU.

BricTpanBaTh pa3BEPHYTHIE MUCbMEHHBIE U YCTHBIC
OTBETHI C OMOPOM Ha WH-
dbopMannio U3 yueOHUKA U CIIPABOYHBIX MATEPHAJIOB,
IPaMOTHO MCIIOJIb30BaTh U3YYEHHBIN TOHATUNHBIN
arrapar Kypca XMMHUHM C IIOMOILBIO I1€/1arora.



Tema 6. Boaa.
PacTBopsbl. IlonsaTHe
00 OCHOBaHHUSIX

(54)

Bona, ee cocraB, ctpoeHue, MOJIEKYJIbI.
dusnyeckue CBOMCTBA BOJBI. *AHAJIN3
U CUHTE3 — METO/Ibl U3yUECHUSI COCTaBa
BOJBL.*

XHUMHYECKHUE CBOMCTBA BOJIBI
(pazyioXeHue, peakiuu ¢ HaTpUueM,
OKCHJIOM KaJIbIIHSI, OKCUZIOM cephl V.
CocraB ocHoBanui. Ilousrue 06
WHIUKATOPaXx.

*Bona xak pactBoputelb.* PacTBOpHI.
*PacTBOPpUMOCTD BeIIECTB B BojIe.™
*HachbIlleHHbIE ¥ HEHACHIIIIEHHBIE
pacTBOpbI.* MaccoBas J10J1 BEIIIECTBA B
pacTtBope.

*Posib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopot BojibI B
pupo/ie. *3arpsi3sHeHUEe MPUPOTHBIX BOJI.
OxpaHa ¥ OYUCTKA IPUPOIHBIX BOJI.

JdeMoHCcTpanuu

DJIEKTPOJIU3 BOJIbI; CHHTE3 BO/JIbI;
B3anUMoieiicTBUE BOJIbI ¢ MeTauiamu (Na,
Ca) (BO3MOKHO MCITOJIb30BaHUE
BUJICOMATEPHAJIOB).

PacTBOpeHue BewecTs ¢ pa3anyHOn
PacTBOPUMOCTBHIO.

HccnenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEH C MOMOIIBIO NH/IMKATOPOB.

JlaGopaTopHble M NpaKkTHYecKUue padoThl
[IpakTrueckas padora:
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PackpbIBaTh CMBICI U3y4aeMbIX MMOHATUH U TPUMEHSTh
OTH TIOHATHUS TIPU OTMCAHUH CBOMCTB BEIIECTB M MX
NPEBpAIICHUN C TTIOMOIIBIO Me1arora.

XapakTepu3oBaTh (PU3NICCKUE U XUMHUICCKUE
CBOWCTBA BOJIBI, €€ POJIb KaK PaCTBOPUTEIS B
MPUPOTHBIX MPOIECCaX ¢ ONOPOH Ha IUIaH U CXEMY.

CocTaBisTh ypaBHCHHSI XUMHUYECKHX PEAKIIHHA C
y4acTHEM BOJIbI C OIIOPOI Ha CXEMY.

OOBSICHATE CYITHOCTH 3KOJIOTHUECKHUX MPOOJIeM,
CBSI3aHHBIX C 3arpS3HEHUEM MTPUPOIHBIX BOJI, CIIOCOOBI
OYUCTKH BOJIBI OT IPUMECEH, MEphI 110 OXpaHE BOJ OT
3arps3HEeHUS MOCJIC MPEIBAPUTECIIBHOTO
CTPYKTYPHPOBaHHUS MaTepHuaa.

[T1aHMpoOBaTh U OCYIIECTBIATH HA TIPAKTUKE
XAMUYECKUE IKCTICPUMEHTBI, TPOBOIUTH
HaOJIOICHMSI, 1e1aTh BhI-

BOJIBI 110 Pe3yJIbTaTaM SKCIIEPUMEHTA 0T KOHTPOJIEM
Te/1arora, ¢ UCIOJIb30BaHUEM KITHIIIE.

CnenoBatb npaBuiiaM 0€30MacHOM pabOTHI B
1a00paTOPUU MPU UCTIOTH30BAHUN XUMUIECCKOM
TIOCYIbI 1 00OPYIOBAHMSI IO KOHTPOJIEM IIe/larora.

[TpoBOIUTE BBIYHUCICHUS C TPUMEHEHUEM TTOHSITHS
«MaccoBas JI0JIA BEIIECTBA B pAaCTBOPE» C OTIOPO Ha
dbopMyIbL.

Hcrnonp30BaTh MpU BHITIOJIHEHUH YYEOHBIX 3a/IaHUI U B
MPOIIECCE UCCIIEIOBATEIBCKON AESITETbHOCTH HAYYHO -
MOMYJISIPHYIO JTUTEPATYPY XUMHUECKOTO COJIEPKAHUS,
CIpaBOYHBIE MaTepHaibl, pecypchl HTepHETA MO
PYKOBOJICTBOM TI€/Iarora.



Ne 6. [IpuroroBiieHrE pacTBOPOB C BricTpanBaTh pa3BEPHYTHIE MMCBMEHHBIE U YCTHBIE

ONpeAEeIEHHON MacCOBOU 10JIEH OTBETHI C ONMOPOX HAa MH(OPMAILUIO U3 YUeOHHKA U
pPacTBOPEHHOIO BEILIECTBA. CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO MCHOJIb30BAThH
Brrancienns V3Y4YECHHBIN TOHATUNHBIN anmnapar Kypca XUMHAU

10CJIE MPEABAPUTEILHOTO CTPYKTYPUPOBAHUS
MaTepuana

— C HUCITIOJIB30BAHUEM ITOHATHA «MaCCOBasd
A0JIA BCIICCTBA B paCTBOPCH
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Tema 7. OcHOBHBIE
KJIACChI
HEOPraHUYeCKHX

COeIMHEHU M
(11 9)

Krnaccudukanus HeopraHnyeckux
COCIMHECHU.

Oxkcuppl: coctaB, Kiaccuukanus
(OCHOBHBIE, KUCIIOTHBIE, *aM(OTEPHBIE,
Hecosieo0pa3yolre Ha IpuMepe OKCHia
yraepona |l u okcuna azora ll,
HOMeHKJarypa. [lonyyenue™* okcumoB
(B3auMOJEHCTBHE C BOJOM, KUCIOTAMHU,
IeJI0YaMu).

OcHoBaHus: cOCTaB, KiIaccupuKaius
(1IeI04M U HEPACTBOPUMBIC OCHOBAHUS),
HOMEHKJIaTypa.

Kucnotsr: coctaB, knaccudukanms,
HOMEHKJIaTypa, (GU3NYECKHEe U XUMHYECKUE
CBOICTBA (B3aUMOJICHCTBHE C OCHOBHBIMU
OKCHJIaMH COJISIMM Ha IPUMEPE COJITHOU U
CEPHOM KUCIIOT), *CIIOCOOBI MOTydIeHHS. ™
Psn akTUBHOCTH METaJLIOB.

Conu (cpenHue): HOMEHKIIATYpa, *CrocoObl
MOJIy4YEeHUS ™, B3aUMO/ICHCTBUE COJIEH C
MeTajulaMu, KUCIOTaMH, IIEJI0YaMu U
COJISIMU.

I'eneTnyeckas cBA3b MEKY KllacCaMU
HEOPTraHUYECKUX COCAUHECHUM.
I'enetnueckue psaasl. [lonsitue 06
aM(OTEPHBIX TUAPOKCHUIAX HA TIPUMEPE
LIMHKA U ATFIOMUHUA. XUMHYECKHE CBOMCTBA
- B3aUMO/ICUCTBUE C KUCIOTAMH U
niesniouaMu. Pa3noxkeHue npu HarpeBaHUU.
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OnpeneneHne OCHOBHBIX KJIIACCOB HEOPTaHUYECKUX
COEJIMHEHUH 1O 11a0JI0HY.

CocraBiieHHE CXEM CTPOEHHSI OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHU HA OCHOBE OMPEICIICHUS.
CocraBienue GopMys OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIMHEHNM Y HA3bIBAHHUE UX 11O
MEXKIYHAPOJHOW U TPUBUAIIBHON HOMEHKJIIATYpE C
WCIIOJIb30BAHUEM OTIPEICIICHUS U TaOJIHIIBI
pPacTBOPUMOCTH.

KnaccudunnupoBanue n3ydaeMbIX BEIIECTB 110 COCTaBY
U ceoucmeam C OOPOil Ha ONPENIEIICHUS], CXEMBI U
TaOJIMILYy PACTBOPUMOCTH.

CocraBrieHre TabIUIIBI TEHETUYECKUX PSJIOB M CXEMBbI
«I"eHeTHYECKask B3aMMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEIMHEHU) MO/ PYKOBOJICTBOM
neaarora.

[Tporno3upoBaHre CBOMCTB BEIIECTB HA OCHOBE OOIIINX
XUMHUYECKUX CBOMCTB U3YUYEHHBIX KJIACCOB, TPYII
BEILIECTB, K KOTOPBIM OHH OTHOCSTCS C
UCIIOJIb30BAHUEM CXEMBI «I eHeTHueCcKast B3aUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COEAUHEHUI O]
PYKOBOJACTBOM MEAArOra.

CocraBiieHrE MOJIEKYIJISIPHBIX YPABHEHUM pEeaKLUid,
WJUTIOCTPUPYIOIIUX XMMUYECKUE CBOMCTBA U3YUYEHHBIX
KIIACCOB U CNOCOObI NOJIyYeHUs BEIIECTB H3yUCHHBIX
KJIACCOB, PYIII, a TAKXKE MOATBEPKIAIOIIAX
TEHETUYECKYI0 B3aUMOCBSI3b MEX/Yy HUMH, C OITIOPOM Ha
BepOAIBHYIO CXEMY B KQUECTBE 3PUTEIHHOMN OMOPHI.
CocraBlieHHe MOJIEKYJISIPHBIX YPaBHEHUM peakiui 1o



JdemoHcTpanumn

OO6pa3ibl HEOPraHUYECKUX BEIIECTB
Pa3JINYHBIX KJIACCOB.

B3aumopericteue pactBopa cepHOU
KucaoThl ¢ okcuaom meau(ll).

Peaxuus HenTpanuzanuu.

BrITecHEHME OHOTO METajuIa IPYTUM U3
pacTBopa COJIH.

JlaGopaTopHble M MpaKTHYecKUue padoThI
JlaGopaTopHBIE OTBITHI:

BzaumopaeicTBre KMCIOT ¢ METaJlJIaMU.
[Tonyuenne HepacTBOPUMBIX OCHOBAaHHUH.
B3aunmMopelicTBue HepacTBOPUMBIX
OCHOBAHHUM C KMCJIOTAMH.

Paznoxenue ruapokcuaa meau(ll) mpu
HarpeBaHuH.

[TpakTuyeckas padora:

No 7. Pelienue skcriepuMEHTaIbHBIX 3a/1a4
110 TeMe «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTUHECHUI.

Bpruuciaenus
— I10 YPABHEHUSIM XUMHUYECKUX PEAKIUN

37

CXEMaM C MpeABAPUTEIbHBIM 00CYKICHHEM BbIOOpA
pearupyromnmx BemecTs.

Beruncienne mo ypaBHEHHSIM XUMHUYECKIX PEaKIUil
KOJIMYECTBa, 00bEMa, Macchl BELIECTBA MO KOJIUYECTBY,
00BEMY, Macce peareHTOB MM MPOIYKTOB PEAKIIUU T10
ITOPUTMY.

[TnannpoBaHue U OCYLIECTBICHUE HA MIPAKTUKE
XUMHYECKOTO 3KCIIEPUMEHTA U HAOIIOEHUS 110
PYKOBOJICTBOM yUHUTEJNS.

®opmynMpoBaHUE BBIBOJIOB IO pe3yJibTaTaM
HKCIIEPUMEHTA C UCTIOJIB30BAHUEM OTOPHBIX CIIOB.
dopmyMpoBaHUE C TOMOIIBIO NEJarora u
BBITIOJTHEHUE TTpaBuil 0e30MmacHOi paboThI B
7a060paTOPUU MPU UCTIOTH30BAHUNA XUMUYECKON
HOCYyZ1bl U 000PYIOBAHUS.

Hcnonp30BaHuE NPU BHIMOIHEHUN YUY€OHBIX 3aJaHUN U
B IIPOLIECCE UCCIIEI0BATENBCKON AESITEIbHOCTH HAyYHO-
HOMYJIIPHON JTUTEPATypPhl XUMHUUECKOTO COJIEpKaHus,
CIpaBOYHbIE MaTepHalibl, pecypchl HTepHeTa,
OCYILECTBJICHHUE BHIOOPA 1101 PYKOBOACTBOM I€arora.
BeicTpauBanue pa3BEPHYTHIX MMCbMEHHBIX U YCTHBIX
OTBETOB C OMOPOI Ha HHPOPMAITUIO U3 yUeOHUKA U
CIPAaBOYHBIX MAaTEPUAJIOB, IPAMOTHOE UCIOIb30BaHUE
U3yYEHHOTO MOHSATUITHOTO alapara Kypca XMMHUHU €
UCTIOJIb30BaHUEM IIJIaHA, ONIOPHBIX CJIOB, AITOPUTMA.

Pa3nen 3. Ilepuognueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux jiemenToB . . Menaeseena.



Ctpoenue aToMoB. XUMHYECKas CBsI3b. OKHUCIUTETHHO-BOCCTAHOBUTEIbHbIE peakuun (15 1)

Tema 8.
IMepuoauyeckui
3aKOH U
Iepuoanyeckasn
cucremMa
XHUMHYECKUX
3JIEMEHTOB

. . MenaeJie-eBa.
Ctpoenne atoma (7

4)

[TepBble MOMBITKH KIacCUDUKAIIIT
XUMHUYECKHUX 2JIEMEHTOB. [ToHsTHE O
IPYIIaxX CXOAHBIX AJIEMEHTOB (II[EJI0YHbIE U
IEJIOYHO3EMEIbHBIE METAJIIbI, TAJIOT'€HBI,
UHEPTHBIE Ta3bl).

*€MEeHTBI, KOTOPbIE 00Pa3yIOT
aMdoTepHbIE OKCUJIBI U THAPOKCHUIBL. *
[lepnonnueckuit 3akoH u llepuoan-uyeckas
CUCTEeMa XUMMHYECKUX 3jieMeHToB JI. U.
Mengeneena. [lepuossl, rpynisl,
noArpymnmsl. OU3N4ECKUl CMbICI
MOPSIKOBOTO HOMEPA 3JIEMEHTa, HOMEPOB
IIepHoOia U TPYIIIIHL.

Ctpoenue atoMoB. CocTaB aTOMHBIX SIAEP.
*N3oTomnbl. *AnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB IepBhIX 20
XUMHUYECKHX 3JIEMEHTOB [leprnoanueckoi
cuctemsbl /1. 1. Menneneena.
XapaKTepUCTUKAa XUMUYECKOTO AJIEMEHTA
II0 €ro MOJIOKEHUIO B [lepruonnueckon
cucteme /1. 1. Menneneena.
*3aKOHOMEPHOCTH MU3MEHEHHUS CBOMCTB
3JIEMEHTOB MAJIBIX IEPHUOJIOB U IJIaBHBIX
MOJICPYIII B 3aBUCUMOCTH OT aTOMHOTO
(mopsiIKOBOr0) HOMEpa. ™

*3nauenue Ilepuoguueckoro 3akoHa
u [lepuoaryeckoit CHCTEMbI XUMHYECKHX
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PackpbIBaTh CMBICI IEPUOANYECKOTO 3aKOHA MO
PYKOBOJICTBOM II€/1arora.

[loHuMaTh CyiecTBOBaHUE MEPUOTUUECKOM
3aBUCUMOCTH CBOMCTB XMMUYECKUX PJIEMEHTOB
(M3MEHEHHUE PaJNyCOB aTOMOB U
AIEKTPOOTPHUIIATEIILHOCTH ) U UX COSTUHEHUM OT
MOJIOXKEHUSI B IEPUOIUUECKON CUCTEME U CTPOCHUS
aToMa C UCIIOJIb30BaHUEM CXEM U TaOJIHII.

VYcraHaBIMBaATh CBSI3b MEXKY MOJOKEHUEM DJIEMEHTA B
MEPUOIUYECKON CUCTEME U CTPOCHUEM €TI0 aToMa
(cocTaB u 3apsj sapa, 001Iee YUCIO HIEKTPOHOB U
pacrpesiesieHrue Uux 1o 3JIEKTPOHHBIM CJIOSIM) 110
oOpasity.

[Iporuo3upoBaTh XxapakTep U3BMEHEHHUS CBOMCTB
AJIEMEHTOB U UX COEIMHEHUN IO TPYyIIaM U IEPUOIaM
[lepnoandeckoi CUCTEMBI C TIOMOIIBIO ME1arora.
XapaKkTepu30BaTh XUMUYECKHUE SJIEMEHTBI ITEPBBIX
TPEX MEPUOJOB, KAIHS, KaJbLHU 10 UX MOJOKEHHUIO
B [lepuonnueckon cucreme /. . Menueneena.

CrnenoBatb npaBuiiaM 6€30macHoO padoTHI B
1ab0paTOpUH MPU UCTIONTH30BAHUN XUMUYECKOM
MOCYZIbI U 000PYIOBAaHUS MO KOHTPOJIEM TI€/1arora.

BricTpanBaTh pa3BEPHYTHIE TUCbMEHHBIE U YCTHBIE
OTBETHI C OTMIOPO Ha MH(OPMAITUIO U3 YICOHUKA U
CIIPaBOYHBIX MATEPUATIOB, FPAMOTHO MCHOJIb30BAThH
V3YYCHHBIN TOHATUMHBINA anmapar Kypca XuMHUHU
MOCJIe CTPYKTYPUPOBAHUS MaTepuaa C
UCIIOJIb30BAaHUEM KIIHIIIE.



Tema 9.
XyuMuuyecKas CBsi3b.
OxkucIauTeJIbHO-
BOCCTAHOBHTEJIbHbIE
peakuuu

(8 1)

3JIEMEHTOB U1 Pa3BUTUSA HAYKU U
npaktuku. /1. 1. Menzaenees — y4€HbIN,
neaaror v rpakJ1aHuH.™

JdemoHcTpanumn

KOpOTKOHepI/IOI[HaSI N JUIMHHOIICpHOaHAasA

dbopmbl [lepuoauueckoil CUCTEMBI

XxuMHUeckux saemeHToB 1. . Menaeneena.

O3HaKoMJIEHHE C O6p83HaMI/I MCTaJJIOB
N HEMCTAJJIOB.

JlaGopaTopHble M MpaKTH4YeCKUe padoThI

JlaGopaTOpHBIiA OIBIT:
B3aumoeiicTBIE THIPOKCHIA IIMHKA C
pacTBOpaM# KHCIIOT U HIeIouei

*INEeKTPOOTPUIIATETBHOCTH ™ aTOMOB
XUMHYECKUX DJIEMEHTOB.

Xumudeckas CB3b (MOHHAS, KOBAJIEHTHAS
NOJISIPHASL U KOBAJICHTHASI HETIOJISIPHAS ).
CteneHb OKUCIICHUS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu (OBP). IIporiecchl OKucIeHUs 1
BOCCTaHOBIIEHUsI. OKUCIUTENN U
BOCCTAHOBHTEIIH.

JdemoHcTpanumn
OKHUCIUTETBHO-BOCCTAHOBUTEIBHBIE
pEeaKIu: TOPEHUE, PEaKIIUU Pa30XKEeHUs,
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Hcnonb30BaTh OpH BBITOJIHEHUH YYEOHBIX 3aJaHUI
TEKCTbI y4eOHUKA MOCJIE€ CTPYKTYPUPOBAHUS
Marepuana, ClipaBOYHbIE MaTEPHUAIIBI
(ITeproanueckyro CUCTEMY XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, TabauIly pacCTBOPUMOCTH KUCIIOT,
OCHOBAaHUM U COJIEU B BOIE, DJIEKTPOXUMUYECKUN AL
HaIpsHKEHU METAIIOB).

Hcnonb30BaTh NpH BBHITTOJIHEHUH YYEOHBIX 33JJaHUN U B
IIPOLIECCE UCCIEN0BATEIBCKON IESITENBHOCTH HAYYHO-
NONYJIAPHYIO JINTEPATYPy XUMHUECKOIO COJAEPKAHUSA,
CIpaBOYHbIE MaTepHalbl, pecypcbl MHTEpHETa MO
PYKOBOJCTBOM II€/1arora

PackpriBaTh CMBICT N3y4aeMbIX TTOHITHHN O]
PYKOBOJICTBOM II€/Iarora.

OrnpenensaTh BUJI XUMUYECKOHN CBSI3U B COCAUHECHUU C
WCITOJIb30BAHUEM CXEM.

OrnpenensiTh CTENEHb OKUCICHUSI XUMUYECKOTO
DJIEMEHTa 10 (GOPMYJI€ €T0 COSTUHEHUS C
UCII0JIb30BAHUEM aJITOPUTMA.

OrnpenensaTh AIEMEHT (BEIIECTBO) — OKUCIUTENb U
AJIEMEHT (BELIECTBO) — BOCCTAHOBUTEIb.

OOBSACHATH CYLUIHOCTb MPOIECCOB OKUCICHUS U
BOCCTaHOBJICHHSI.

CocTaBiATh 3JIEKTPOHHBIN OaaHc ¢ y4ETOM Yucia



COEIMHEHHUSI OTJAHHBIX U IPUHSITHIX 3JIEKTPOHOB.
CocTaBisTh ypaBHEHHE OKUCIUTEIBHO-
BOCCTaHOBHUTEJIBHON peakluu Mo aJirOpUuTMy pazdopa
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON PEAKIIUU.
Hcnonb30BaTh IpH BBITOJIHEHUH YUEOHBIX 3aJaHUI

TEKCThI y4eOHUKA MOCJIE€ CTPYKTYPUPOBAHUS
MaTepuasa, CpaBoYHble MaTepuabl (EPUOJIUYECKYIO
cuctemMy xumuueckux aneMeHToB /. 1. Menneneesa,
Ta0JIUIly paCTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U COJIEH B
BO/JI€, DJICKTPOXUMUYECKUHN Pl HAIIPSKCHU N

METAJIJIOB).

9 KUIACC
(2 4 B Henemto, Bcero 68 4, u3 HUX 4 94 — pe3epBHOE BpeMs)

IIpumepHbIe TEMBbI, OcHOBHOE coaepxxkaHue OcHOBHBIEC BUJBI 1eATEIbHOCTH
pacKpbIiBaOIne o0yuyarommxcst
JAHHBIA pa3aeJ

NMPOrpamMMmsbl,
U KOJIMY€eCTBO
4acoB, 0TBOAUMOE
HAa UX U3y4YeHHe

Pasnen 1. BemectBo U xumuueckue peakuuu (17 u)
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IToBTOpEHuUe U
yriy0JieHue 3HAaHU I
OCHOBHBIX pa3/iej10B
Kypca 8 kiacca

(59

ITepnonnueckuii 3akoH. [lepuonnueckas
CHUCTEMA XUMHYECKUX 3JIEMEHTOB

. . MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX
NEPUOJIOB, Kalus, KaJlbLHsI U UX
COEJIMHEHU B COOTBETCTBUU C MOJIOKCHUEM
3JIEMEHTOB B MEPUOANYECKOMN CUCTEME U
CTPOEHUEM UX aTOMOB.

Knaccudukanys u HOMEHKIATypa
HEOPTraHUYECKUX BEIIeCTB (MEXIyHA-POTHAS
U TpUBHAJIbHAS ). XMMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3IUYHbIM
KJIacCaM HEOPTraHMYECKUX COCAUHECHUH, X
TE€HETUYECKAs CBA3b HEOPTAaHUYECKUX
BEILIECTB.

CrpoeHue BellecTBa: BUAbl XUMHUECKON
CBSI3U U TUIIbl KPUCTAINIMYECKUX PELIETOK.
*3aBHCUMOCTE CBOMCTB BEIIECTB OT UX
CTpOeHHUA. ™

JdeMoHCcTpanuu

1. Mozenu KpuCcTaJNIMYECKUX PEIIETOK
HEOPraHWYECKUX BELIECTB.

2. KopoTtkomnepuoaHas v IJIMHHONIEPUOAHAS
dbopmbl [leproauueckoil CHCTEMBI
xumu4ueckux aneMmenToB /1. 1. MeHnneneeBa

XapaKkTepu30BaTh XUMUYECKHUE DJIEMEHTBI IIEPBBIX
TPEX MEPUOJOB, KAIHS U KAJIBLUS 110 UX
nosioxeHuto B [lepuoauueckoit cucreme
. 1. Menneneesa ¢ 0o1opoi Ha aJrOpUTM.

KnaccuduunpoBaTh U Ha3bIBaTh HEOPTraHUYECKUE
BEILIECTBA U3YYEHHBIX KIACCOB C OIIOPOM HA CXEMY,
TaOJIMILy PACTBOPUMOCTH.

OnuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPkKAATh CBOMCTBA
IpUMEpaMy MOJIEKYJISIPHBIX YPaBHEHUI
XUMUYECKUX PEAKIMI C ONIOPO HA CXEMY.

OnpenensaTe BUJ XUMAYECKOHN CBA3U U THUII
KPUCTAJUIMYECKOU PEIIETKU BEIIECTBA C OIIOPOX HA
CXEMY.

[Iporao3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTHU
OT UX CTPOCHHS TIOCIie IPeIBApUTEIHLHOTO pa3dopa.

BeicTpanBaTh pa3BEPHYTHIC IMCBMEHHBIE U YCTHBIE
OTBETHI C ONIOPOU HA
nH}opMaIHio U3 yueOHHKa U CITPaBOYHBIX
MaTepuaioB, IPAMOTHO UCIIOJIb30BATh U3YYEHHBIN
MOHSTUMHBIN amlIapaT Kypca XUMHUH.

Hcnonp30BaTh Npy BHIMOJIHEHUN YU€OHBIX 3adaHUN
1 B IIPOLIECCE UCCIIE0BATEIBCKOM NEATEIbHOCTH
Hay4YHO-TIONYJISIPHYIO JTUTEPATYPY XUMUYECKOTO
COJIEpKaHHUs, CIIPABOYHBIE MATEPUAIIBI, PECYPCHI
MHuTepHeTa moJ pyKOBOJACTBOM IIE€Arora.
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Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKUX
peaxkumi

(4 1)

Knaccudukanus XuMHUYECKUX pEaKLHii Mo
pa3IUYHBIM MIPU3HAKaM (10 YUCILY U COCTaBY
YUYaCTBYIOILIMX B PEAKLMU BELIECTB, *MO
TEII0BOMY 3P (DHEKTyY, O U3MEHEHHUIO
CTENeHE OKUCICHHUSI XUMUYECKHUX AJIIEMEHTOB,
o0 00paTUMOCTH, MO Y4aCTUIO
KaranuzaTopa).™

*IK30- U HSHAOTEPMUUECKUE PEAKIUH,
TepMoXuMudeckue ypapHeHus. [lonsrue o
CKOPOCTH XMUMH4YecKoi peakuuu. [lonsTue o
TOMOT€HHBIX ¥ T€TEPOTEHHBIX PEaKIUsX.
[Tonsitue 06 0O6paTUMBIX

U HEOOpaTUMBIX XUMHUYECKUX PEAKIIHIX.
[ToHsiTHE O XUMUYECKOM PABHOBECHH.
®daxTOopHl, BIMUSIONINE HA CKOPOCTh
XUMHUYECKOM peakluu U MOJO0KEHHUE
XUMHUYECKOTO paBHOBECHS. ™
OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIINU
(371eKTpOHHBIN OalaHC OKUCIUTENBHO-
BOCCTAaHOBUTEJILHON PEAKIIUHN ).

JdeMoHCcTpanuu

1. 3aBUCHUMOCTbh CKOPOCTH XUMHYECKON
peakiuu OT pa3InYHbIX (DAKTOPOB.

2. Bo3aelicTBUe KaTalin3aTopa Ha CKOPOCTh
XUMHUYECKOU PEAKLINH.

3. IIpuMepbl HEOOPATUMBIX U OOPATUMBIX
peaKIuu.

4. CMelieHne paBHOBECHSI XUMHUECKOMN

PackpbIBaTh CMBICI U3y4aeMbIX ITOHATUN U
IIPUMEHATH 3TH IIOHATUSA IIPUA ONMCAHUU CBOWCTB
BEILIECTB U UX NPEBPALCHUM.

KnaccuduumpoBaTh XUMHUYECKUE PEAKIIUU TTO
pa3JIM4YHBIM IIPU3HAKAM.

YcraHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaklMu OT pa3InYHbIX (PAKTOPOB MO
PYKOBOJACTBOM YUYHUTEJIS.

IIporao3upoBaTh BO3MOKHOCTH IIPOTEKAHUS
XUMHYECKUX IPEBPALLCHUIN B PA3JIMYHBIX YCIOBUAX
1ocJie MpeABapUTEIbHON padoThI.

OnpenensaTb OKUCIAUTEND U BoccTaHOBUTEL B OBP.

CocTaBisTh 2JIEKTPOHHBIN OaaHC peakiuu.

[Ipon3BOAUTH BEIYUCIICHUS 110 XUMUYECKUM
YPaBHEHUSAM I10 aJITOPUTMY.

BricTpanBaTh pa3BEPHYTHIC IMCBMEHHBIE U YCTHBIE
OTBETHI C ONOPOW Ha MH(OPMAIUIO U3 YIEOHHUKA U
CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO UCIIOJIb30BaTh
V3yYEHHBIN MTOHATUNHBIN armapaTr Kypca XUMUH
IIOCJIE MPEIBAPUTEIBHOIO CTPYKTYPHUPOBAHUS
marepuana.

Hcnonb30BaTh IpH BBHITTOTHEHUH YYEOHBIX 3aJaHUIN

Y B MPOLIECCE UCCIEA0BATEIBCKON ESITEIbHOCTH
HayYHO-TIOMYJISIPHYIO JTUTEPATYPY XUMUUYECKOTO
COJZIepKaHUsl, CIPABOYHbBIE MATEPUAIIBI, PECYPCHI
HNHuTepHeTa nocie KOHCYIbTAlUU C Me1aroroMm.
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pEaKInu.

Bopruuciaenus

— KOJIMYECTBA BeIeCcTBa, 00bEMa U MaCChI
pEareHTOB WY MPOAYKTOB 10 YPABHEHUIM
XUMHUYECKUX pEaKU1
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Tema 2.
DJIEKTPOJIUTHYECKA
sl JUCCOIM AN MSI.
XuMHYeCKHne
peakuum B
pacTBopax

(8 1)

Teopus 3JEKTPOTUTHUECKON AUCCOLIUALIHIH.
DIIEKTPOIUTHI U HEANEKTPOJIUTHI. KaTHOHBI,
AHUOHBI. *MeXaHHu3M IMCCOIMAIIMH BEIIECTB
C Pa3JIMYHBIMU BUJAMU XUMHUYECKOM CBSI3H.
Crenenb nucconuanuu. *CHIbLHEIC U CJIa0bIe
3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa, ycioBUs UX
npoTekaHus. MloHHbIE ypaBHEHUS pEaKIU.
XHUMHUUYECKHUE CBOMCTBA KMCIIOT, OCHOBAaHUU U
COJICH B CBETE MpEJICTaBICHUIN 00
AJIEKTPOIUTHYECKON nucconmanuu. Cpena
pactBopa. [loHsTHE O TUAPOIU3E COJICH.
KauecTBeHHbIEC peakliMy HA KATHOHBI

Y QaHUOHBI :XJIOPHUJ-, OpOMU, HO3UI-,
cynbdar-, KapooHaT-, cunukat-pocdar-
AQHUOHBI, TUJIPOKCUA-UOHBI KAaTHOHBI
aMMOHMS, Marausi, KaJIbIUs, aJIIOMUHUS,
xKenesa 2+, 3+, [MHKa, IPUCYTCTBYIOLIKE B
BOJIHBIX PacTBOpaXx..

JdeMoHCcTpanuun

DneKkTpuyuecKas MpoBOJUMOCTb PACTBOPOB
BEILECTB; IBUKEHNUE HOHOB B 3JIEKTPUUYECKOM
noJe.

OnbIThL, WITIOCTPUPYIOLINUE PU3HAKU
NPOTEKAHUSI PEAKIUA HOHHOTO OOMEHA.
OnbITHI IO ONIPEAEIICHUIO CPEIbI B paCTBOpax
coJiel (xiopuaa Hatpusi, kKapOoHaTa HaTpus,
XJIOpUJA LIUHKA).

PackpbIBaTh CMBICII U3y4aeMBbIX ITIOHATUH, & TAKKE
CMBICIT TEOPUU IEKTPOJIUTHYECKON AUCCOLIUALIAHN C
ONIOPOM HA CXEMBI.

OOBSCHATH MPUUUHBI FTEKTPOIPOBO/I-

HOCTHU BOJIHBIX PACTBOPOB C IMOMOIIIBIO MEAArora.

CocTaBisiTh ypaBHEHUS TUCCOIMALINMN KUCIIOT,
IIEJI0YEH U COJICH, ITOTHBIC
U COKpaIIE€HHbIE HOHHBIC YPABHEHUS XUMHUYECKUX
peakIuii HOHHOTO OOMEHa.

[InaHupOBaTh U OCYIIECTBIATH HA MPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTBI, IPOBOIUTH
HaOJII0/ICHHUSI, IeJIaTh BBIBOJIBI IO pe3yJibTaTaM
HKCTIEPUMEHTA TIOCIIE TIPEABAPUTEIHHOM pabOTHI.

CrnenoBath npaBmiaM 6€30macHON paboTHI B
7a060paTOPUU MPU UCTIONH30BAHUNA XUMUYECKON
NOCYbl U 000PYIOBaHUS MO KOHTPOJIEM T1€/1arora.

[Ipou3BOAUTH BBIUHUCICHHS IO XUMHYECKUM
YpaBHEHUSIM.

BricTpanBaTh pa3BEPHYTHIE MUCHBMEHHBIE U YCTHBIE
OTBETHI C ONOPOI Ha MH(GOPMAIIHUIO U3 YICOHUKA U
CIIPaBOYHBIX MATEPUATIOB, FPAMOTHO MCIOJIb30BATh
V3YYECHHBIN TOHATUMHBIN anmnapar Kypca XUMHAH
MOCJI€ MPEIBAPUTEIBLHOTO CTPYKTYPHUPOBAHUS
Marepuarna.

Hcnonb30BaTh pH BBHITTOTHEHUH YYEOHBIX 3aJaHUN
Y B MPOILIECCE UCCIEA0BATEIBCKON ESITEIbHOCTH
HAYy4YHO-TIOMYJISIPHYIO JTUTEPATYPy XUMUUYECKOTO
COJIepKaHuUsl, CIPABOYHbIE MATEPUAIIBI, PECYPCHI
HNHTepHeTa 1ociae KOHCYIbTAlUK C MeIaroroM.
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JlabopaTopHble U IpaKTHYeCKHE
padoThI

JlaGopaTopHBIii OMBIT:

Ne8Peakunu noHHOr0 0OMEHa B pacTBOpax
a1eKTposIUTOB: cynbdarta meau(ll)

U EN0YH, KapOOHaTa HATPUS U COJITHOM
KUCJIOTBI, peaKIUsl HEUTpaIu3alii MeX1y
TUJIPOKCHJIOM Kaus U COJITHOM KUCIIOTOM.
Ne9. KauecTBeHHBIE peaKIMU HAa HOHBI B

pacTBope.

[Ipaktuueckas pabora:
Ne 1. Pemenue skcriepuMEHTAIBHBIX 33124 T10
TeMe.

Briunciaenust
— T10 YPABHEHUAM XUMUYECKUX PEAKIU

Pa3nen 2. HemeTraibl U ux coequHeHus (24 )
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Tema 3. O01mas
XapaKTepUCTUKA
XHMHYECKUX
3jemMeHTOB VIIA-

rpynnsl. I'ajiorensl
(4 1)

OO61ast XxapakTepUCTHKA TaJIOT€HOB.
Oco0EHHOCTH CTPOEHUSI AaTOMOB 3THUX
AJIEMEHTOB, XapaKTEePHBIE JJIsl HUX CTETICHU
okucienus. CTpoeHue u pusnveckue
CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOTCHOB.
XUMHUYECKHE CBOWCTBA HA IPUMEPE XJI0pa
(B3auMO/IeiiCTBUE C METAJIJIaMU, HEMETaJUIAMH
(BOZOPOIOM U KHCJIOPOIOM ), *IiesiouamMu™).
XnopoBogopona. CossiHast KMCIIOTA,
XUMUYECKHE CBOMCTBA, *MOTyYeHHUE™,
npuMeHeHne. KauecTBeHHbIC peakIuy Ha
rajioreHu/1-uoHsl. *JleficTBue xjiopa u
XJIOPOBOAOPO/Ia HA OPTaHU3M YesloBeKa. ™
Baxxneiimue XJI0puabsl 1 KX HAX0XKJICHUE B
IPUPO/IE.

JdeMoHCcTpanuu

Buneomarepualibl: raJoreHsl U UX
COEIMHEHUS.

OO6pa3ipl XJIOPUIOB.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI
JlaGopaTOopHBIA OIIBIT:

PacnioznaBanue xinopua-uoHOB.
[Ipaktrueckas pabora:

Ne 2. TlonydyeHue CoJISTHOM KUCTOThI, U3y4EHUE
€€ CBONCTB.

Beruuciaenus
110 YPABHEHUSIM XUMHUYECKUX PEAKIUN.

OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB HEMETAJUIOB U UX COEAMHEHUH B IpeAeaax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOATPYIII
[Teproan4YeCKON CUCTEMBI XUMUUECKUX HJIEMEHTOB
C Y4ETOM CTPOEHUS UX aTOMOB C UCTIOJIb30BAaHUEM
CXEMBI.

XapakTepu3oBaTh GU3NIECKUE U XUMHUECKUE
CBOMCTBA MPOCTHIX BEIIECTB rajJOreHoB (Ha
pUMepe XJIOpa) U CIOKHBIX BEIIECTB
(X710pOBOIOPOIA, XJIOPHUIA HATPHS), CTOCOOBI UX
MOJIyYEHU s, MPUMEHEHUE U 3HAYCHHUE B TIPUPOJIC U
YKU3HU YEJIOBEKA MOCJIE CTPYKTYPUPOBAHUS
Marepuana.

OnpeaensTh TAIOTEHU-UOHBI B PACTBOPE C
HCIIOJIb30BaHUEM Ta0IHUII " XapaKTepHbIE PeaKINH
Ha aHUOHBI".

[InaHMpOBaTh M OCYIIECTBIISITH HA TPAKTUKE
XUMHUUYECKUE IKCIIEPUMEHTBI, POBOAUTH
HaOJIIOZICHUS, IeJIaTh BBIBOIBI IO pe3yjIbTaTaM
AKCIIEPUMEHTA T10CJIE MPEABAPUTEIIHLHON PabOTHI.
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Tema 4. O0masn
XapaKkTepuCTHKA
XUMHUYECKHX
3JjieMeHTOB VIA-
rpynnsl. Cepa u eé
coequHenus (5 v)

OO6mras xapakTepucTuka iemMeHToB VIA-
rpyribl. OCOOEHHOCTH CTPOCHUSI aTOMOB ATUX
3JIEMEHTOB, XapaKTEPHBIE ISl HUX CTEIEHU
okucienus. CTpoeHue u pusnveckue
CBOICTBA MPOCTHIX BEUIECTB — KUCIOPOAA U
CEpBHI.

AmnotponiHbie MOAUGUKAIIMN KUCTOPOAa U
cepbl. XMMUYECKHUE CBOMCTBA CEPBHI.
B3aumopelicTBue ¢ HEMeTaIaMU -
BOJAOPOJAOM M KHUCIIOPOJIOM, METAJIJIAMH,
KOHIICHTPUPOBAHHBIMU a30THOU U CEPHOM
kucyioraMu. CepoBOIOPO/I, CTPOEHUE,
busnueckue

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUNU
CBOMCTB 2J1IeMEHTOB VIA-TpymIsl 1 UX COeAMHEHUN
C YY4ETOM CTPOCHHMSI X ATOMOB C OIOPOM Ha CXEMY
"N3MeHeHne painycoB B HoArpynmnax'.

Xapakrepu3oBath (pU3nvecKkue
U XUMHUYECKHE CBOMCTBA MPOCTOrO BEIIECTBA CEPhI
U e€ CoeJIMHEeHUH (CEpOBOAOPOIA, OKCUIOB CEPBI,
CEPHOM KUCIIOTHI, CYIh(HATOB), CIIOCOOBI UX
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U XUMUYECKHE CBONCTBA (KUCIOTHBIC U
BOCCTAHOBUTEIbHBIC). OKCUIIBI CEPBI KaK
peACTaBUTENN KUCIOTHBIX OKCUI0B. CepHast
KHUCIIOTA, (PU3NYECKUE U XUMUYECKHE
cBoMcTBa (00IIME KaK MpeCTaBUTEINsI Kacca
KUCIIOT U *cnenuduyeckue™),mpuMeHeHUE.
Cepnucras KucioTA.

*XuMHUUYeCKUe peaKkiuy, JIKaIue B OCHOBE
MPOMBIIIJIEHHOTO CIIOC00a MOJIydeHUs CEPHOU
KHUCJIOTHI. ATIapaThl ¥ MPOTEKAIOIIUE B HUX
IpoIIeCChI (Ha MPUMEPEe MPOU3BOICTBA CEPHOM
KHUCIIOTHI).*

Comnu cepHOU KUCIIOThI, KAYECTBEHHAS
peakius Ha cynb(aT-HOH.

Haxoxnenue cepbl 1 €€ COeIUHEHUI

B [IpUpoOJie. *XMMHYECKOE 3arpsi3HEHNE
OKpY’KaIOUIEN Cpeibl COETUHEHUSIMH CEPbI
(KUCTIOTHBIE TOXKIU, 3arpsI3HEHUE BO3AYyXa U
BOJ0EMOB), CIIOCOOBI €T0 Mpe0TBpaIeHus . ™

JdeMoHCcTpanuun

Komnexkuuu (BumeomaTepuansl): cepa u eé
COEMHEHMUS.

OOyrnuBaHue caxapa moJ JeHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

JlabopaTopHble U NpaKkTH4YecKHe PadOThI
JlabopaTopHBIE OTBITHI:

Oo6napyxeHnue cynbhaT-noHOB.
B3anmopeiictBue pa30aBiieHHOW CEpHOM

MOJy4YEHUsI, IPUMEHECHUE U 3HAYECHHE B MPUPOJIE U
JKA3HU YEJIOBEKA C OMOPOM HA CXEMY U IJIaH.

OnpenensaTe HaTU4YUE CyJb(haT-uHOHOB B pacTBOPE.

OOBSCHATH CYITHOCTb SKOJIOTMYECKUX MTPOOIIEM,
CBSI3aHHBIX C TIEPEPaOOTKON COSTMHEHUM CePhI
MOCJIE€ CTPYKTYPUPOBAHUS MaTepUaa.

[InaHMpOBaTh U OCYLIECTBIISITH HA TPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI, TPOBOJIUTH
HaOJIO/ICHUS, IeJIaTh BBIBOJIBI IO pe3yjIbTaTaM
AKCIIEPUMEHTA.

CrnenoBath npaBmiaM 6€30macHON paboTHI B
7a00paTOPUU TIPU UCIIOJIHL30BAHUU XUMHUYECKOM
MOCY/IbI U 000PYIOBaHUS 10 PYKOBOJICTBOM
nearora.

[Ipou3BOAUTH BBIUMUCIECHHS IO XUMHYECKUM
YPaBHEHHUSIM IO AJITOPUTMY.

Hcnonb30BaTh MpH BBHITTOJIHEHUH YYEOHBIX 3aJaHUN
TEKCThI y4eOHUKA, CIIPABOYHbBIEC MATEPHUAIIBI
(ITepronueckyto CUCTEMY XUMHUYECKUX JIIEMEHTOB
J1. . MenneneeBa, TabauIly paCTBOPUMOCTH
KHCJIOT, OCHOBAaHMH U COJICH B BOJIC,
AIEKTPOXUMHUYECKUN Psii HAPSHKEHUN METAIIJIOB).

Hcnonb30BaTh My BHITIOJHEHUH YI€OHBIX 3aJaHUH U
B IIPOLIECCE UCCIIENOBATENBCKON AEATEIBHOCTH
Hay4YHO-TIONYJIIPHYIO JINTEPATYPY XUMHUYECKOTO
COJZIEpKaHUs, CIPAaBOYHBIE MAaTEPHUAIIBL, PECYPCHI
HNHTepHeTa nociie KOHCYJIBTAMHU C IEAArOroM
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KHUCJIOTBI C IUHKOM. BbhIuHnc/IeHUSA

110 YPaBHCHHAM XUMHUUYCCKHUX peaKHI/Iﬁ

49




Tema 5. O0man
XapaKTepPUCTHKA
XHUMHYECKHX
3JIeMeHTOB VA -
rpynmnsl. A3or,
(pochop u ux
cOoeIMHEeHUS

(7 4)

OO61ast XxapakTepuCTHKa IEMEHTOB V A-

rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB ATUX

AJIEMEHTOB, XapaKTEePHBIE JJIsl HUX CTETICHU
OKHUCJICHUS.

A30T, pacnpocTpaHeHue B MPUPOJIE,
dbu3nYecKre U XUMUYECKHE CBOMCTBRA.
Kpyrosopot azora B npupoze.

AMMHaK, ero GU3NYECKUe U XUMHUYECKUE
CBOMCTBa, MojiyueHue u npumenenue. Conu
aMMOHUSI, UX (PU3UUECKUE U XUMUUYECKHUE
cBOMCTBa, npuMeHeHre. KauecTBeHHast
peakIusi Ha UIOHBI aMMOHUSI.

A3oTHas KucloTa, €€ puznueckue

U XUMUYECKHE CBOMCTBA (00IIHe KaKk
IpeICTaBUTENS KJlacca KUCIOT U
*crenupudyeckue ™). * A3oTucrtas KUCiIoTa.

Hcnonp3oBanue HHUTPATOB U COJIEd aMMOHHUS B

KauyeCTBE MUHEPAIBbHBIX yI0OpeHU. ™
XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIECH
Cpellbl COeIMHEHUAMH a30Ta (KUCIOTHbBIE
JIOK[TH, 3arpsI3HEHNE BO3IyXa, TTOYBBI U
BOJIOEMOB).

docdop, *amnoTpornHbie MOAUPUKATAN
dbocdhopa*, puznueckne U XUMHISCKUE
CBOWCTBA.

Oxcun dpochopa(V) u dbocdhopnas xkuciora,
¢dbus3nuecKre 1 XUMUYECKUE CBOWCTBA,
*nonydenue. **KauecTBeHHas: peakius Ha
dbocdar-noHb1.*

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB VA-TPYIIIBI U UX COEIUHEHUN
C YYETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh (PU3NYECKUE U XUMUUECKUE
CBOMCTBA MPOCTHIX BELIECTB a30Ta U ¢ocdopa u ux
COCAMHECHUH (aMMHUaKa, cojied aMMOHHMS, a30THOU
KHUCIIOTBI, HUTPATOB, okcuzaa ¢pocdopa(V) u
dbochopHoit KucnoTel, pocdaros), CIOCOOBI UX
MOJIyYE€HHUsI, IPUMEHEHNE U 3HaUYEHUE B IPUPOJIE
Y KM3HU YeJIOBEKa C UCMOJIb30BAHUEM CXEMBI.

OnpenensiTe HOHBI aMMOHUS U (ochaT-uOHBI B
pacTBOpE € UCIOJIb30BAaHUEM TaOJIUIIBI
"XapakTepHble peakMy Ha KATUOHBI U AHUOHBI'".

OOBSICHATH CYUTHOCTH KOJIOTUUECKHUX MPOOIIeM,
CBSI3aHHBIX C HAXOKJEHUEM COEANHEHUN a30Ta U
docdopa B okpyxaromiei cpese.

[TnaHupoBaTh U OCYIIECTBIATH HA IPAKTHKE
XUMHUYECKUE IKCIIEPUMEHTHI, TIPOBOAUTD
HaOJII0IEHUS, JIe]aTh BBIBOJIBI 110 pe3yJIbTaTaM
IKCIEPU-MEHTA.

CnenoBatb npaBuiiaM 0€30MacHOM pabOTHI B
71a00paTOpuu MpU UCTIOIB30BAaHUN XUMUYECKOM
MOCYZIbI U 000PYTOBAHUA.

[Tpou3BoAUTH BHIYMCICHUS IO XUMUUYECKUM
YpaBHEHUSIM.

Hcnonp30BaTh Npy BHIMOIHEHUN YU€OHBIX 3adaHUN
TEKCThl yUeOHHKA, CIIPAaBOYHbBIC MaTEPHAIIbI
(MepruoAMYECKYI0 CUCTEMY XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, Tabauily paCTBOPUMOCTH
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*Ucnonrs3zoBanue pocharoB B KauecTBe
MUHEPAJIbHBIX YA0OpeHUil. *3arpsa3HeHue
IPUPOAHBIX BOJIOEMOB (hochaTaMu.

JdemoHcTpanumn

Komnexuuu: hochop u ux coenuHeHusI.
B3aumoperictBrue KOHIEHTPUPOBAHHOU
A30THOU KHUCJIOTHI C MEJBIO.

JlaGopaTopHble M MpaKTHYecKUe padoThI
JlaGopaTopHBIE OTBITHI:

1. B3zaumonencTBre cojieli aMMOHUSA

C WIETOYBIO.

2. O3HakomJIeHHE ¢ 00pa3laMu a30THBIX U
dbochopHbIX ya0OpeHHil.

[Ipaktrueckas pabora:

Ne 10. [TonyueHne ammuaka, u3y4eHue €ro
CBOWCTB.

Beruuciaenus
10 YPAaBHECHUSIM XUMUYECKUX PEaAKIIUM

KHCJIOT, OCHOBAaHUM U COJIEH B BOJIE,
AIIEKTPOXUMHUYECKUH Psi/l HAMPSKEHUH METAJIIOB).
Hcnonb30BaTh IpH BBITOJIHEHUH YUEOHBIX 3aJaHUI

U B IIPOLIECCE UCCIIEA0BATEIBCKON NEATEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY XUMUYECKOTO
COJIEpKaHHUsl, CIPABOYHBIE MATEPUAIIBI, PECYPCHI
MHuTepHeTa 1nocie KOHCYJIbTaluu ¢ IEAAroroM

Tema 6. Oomas
XapakTepuc-
THKA XUHMHYECKUX

VYrnepon, anioTponHbie MOaU(pUKAIINK
rpadur, anmas. BzaumopeiicTeue ¢
MeTaJIaMU, HEMEeTaJJIAMH,

OOBsICHATH 00IITME 3aKOHOMEPHOCTH B H3MEHEHUHN
CBOMCTB 3J1eMeHTOB [V A-Tpynbl U UX COeAMHEHUN
C YYETOM CTPOEHUS UX ATOMOB.
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3jieMeHTOoB IVA-
rpyINIbI.

Yriaepoa u KpeMHHH
U MX COCAMHCHUA

(8 1)

KOHILICHTPUPOBAHHBIMU a30THOU U CEPHOMN
KHUCJIOTAMHU, pACIIpOCTPaHEHUE B IPUPOJE,
(du3nuecKre 1 XUMUYECKUE CBOMCTBA.
Ancopbuus. KpyroBopot yriaepoja

B IIPUPOJIE.

Oxkcupsl yrieposaa, ux Gu3nvecKue

U XMMHUYECKHE CBOMCTBA, UX JCHCTBUE

HAa >KMBBIE OPTraHU3MBbl, TOJIyYCHHE

U IpUMEHEHHE. *IKOJIOTHUECKHe MPOOIJIeMBbl,
CBs3aHHBIE ¢ okcuaoM yriepoaa(lV);
TUMNoTe3a riao00ajbHOro MOTEIJICHUS KIIMMATa;
NapHUKOBBIN 3P PexT.™

VYronpHas KUCIOTa U €€ CONH, UX PU3HUECKHE
U XUMHUYECKHE CBOMCTBA, MOJyYEHUE U
npuMeHeHne. KauecTBeHHas peakuus Ha
KapOOHAT-NOHBHI.

*[TepBoHavaibHbIE TOHATUSI 00 OPraHUYECKUX
BEILECTBAX KaK O COEAUHEHUAX yIiiepoaa:
0coOeHHOCTH cocTaBa U cTpoeHus. [lonstue o
OMOJIOTUYECKU BaYKHBIX BEIIECTBAX: KUPAX,
Oenkax, yrieBojaax. MatepuanbHOe €IMHCTBO
OpraHUYECKUX U HEOPraHUYECKHUX
COEIMHEHH. ™

*Kpemnuii, ero ¢puzndeckiue 1 XuMUYECKUE
CBOMCTBa (Ha IpUMEPE B3AUMOICHCTBHUS C
MeTaulaMU U HEMETaJJIAMH ), TOTYyYEHUE U
IPUMEHEHHUE B JJIEKTPOHUKE. ™

*Coenunenus KpeMHus B ipupoae. Oomue
npencrapieHus 06 okcuae kpemausi(1V) u

XapakTepu3oBath GU3NUECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB YIJIepoaa U KPEeMHUS U
WX COCIMHEHUH (OKCUIOB yTIIepoia, YroJIbHOM
KHUCJIOThI, KAPOOHATOB, OKCUJIA KPEMHHUS,
KPEMHHEBOM KHUCJIOTHI, CHJIMKATOB), CIIOCOOBI MX
MOJIyYEHU s, MPUMEHEHUE U 3HAYCHUE B MPUPOJE U
YKU3HU YEJIOBEKA.

OnpenensTh KapOOHAT- U CUITUKAT-

HOHBI B paCTBOPE.

OOBSACHATH CYITHOCTb SKOJIOTMYECKUX MTPOOIIEM,
CBSI3aHHBIX C HAXOXKJEHHUEM YTJICKUCIIOTO raza B
OKpYXKalOIlIEeH cpelie.

NnmroctpupoBaTh B3aUMOCBSI3b HEOPTaHUIECKUX
COCIMHEHUH yTiiepo/ia U OPraHUYECKUX BEIIECTB
10Ji pyKOBOJCTBOM YUYHUTEIIS.

[InaHupoBaTh M OCYIIECTBIISATH HA IPAKTUKE
XUMUYECKHE IKCIIEPUMEHTHI, IPOBOAUTH
HAOJII0/ICHUS, IeJIaTh BHIBOBI IO Pe3ybTaTam
HKCIIEPUMEHTA TTOCTIE MPEABAPUTETHLHOM PAaOOTHI.

CrnenoBathb npaBuiiaM 6€301MacHOM padOTHI B
71a060paTOPUU MPU UCTIOTH30BAHUNA XUMUYECKON
MOCYZIbI U 000PYTOBAHUA.

Hcnonb30BaTh pH BBHITTOTHEHUH YYEOHBIX 3aJaHUHN
TEKCThI y4eOHUKA, CIIPABOYHBIEC MATEPHUAIIBI
(ITeproinueckyto cUCTEMY XUMHUYECKUX JIIEMEHTOB
1. . Menneneea, TabauIly pacCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJIeH B BOJIE,
ANEKTPOXUMHUYECKUMN psii HAPSHKEHUN METAJIIIOB)
MOCJI€ KOHCYJIbTAI[UU C MEJarorOM.
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KpeMHUEBOU kuciaore. CUIMKAThI, NX
UCIIOJIb30BaHUE B OBITY, MEJIUIIMHE,
IIPOMBIIUIEHHOCTH. BakHeunmue
CTPOMUTEIbHBIC MaTEPUAIIbl: KEPAMHKA, CTEKIIO,
IIEMEHT, 0€TOH, keyne300eToH. [Ipobiemsr
0€30I1acHOr0 UCTOJIb30BAHUSI CTPOUTEIBHBIX
MaTepHuasoB B MMOBCEIHEBHOMN KU3HU. ™

JdemoHcTpanumn

Mopenu KpUCTaJUNIMYECKUX PEIIETOK anmasa,
rpa¢ura, MOJIEKYJIbl (PyiiepeHa.
AncopO1usi pacTBOPEHHBIX BEILIECTB
aKTUBUPOBAaHHBIM yriiéM. IIpotuBoras.
Buneomarepuainbl: cCHIIMKaTHAs
IIPOMBIIIJIEHHOCTb.

Mopnenu MOJIEKYJT OpraHUYECKUX BEIECTB.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI
JlaGopaTOpHBIA OIIBIT:

KauecTtBennas peakius Ha KapOOHAT-HOH.
[IpakTrdeckue pabOTHI:

Ne 11. TlonyuyeHue yriekucnoro ra3a u
M3y4EHHE ero cBOMCTB. KauecTBeHHas peakius
Ha KapOOHAT-HOH.

No 12. Perienue skcriepuMeHTaIbHBIX 3a7a4
o teMe «Hemeraiuibny.

Boruucienus

[0 YPAaBHEHUSIM XUMHUUYECKUX PEAKLIUMA, €CIIH
OJIMH U3 PEareHTOB JaH B BUJI€ BOJHOTO
pacTBOpa C U3BECTHOM MacCOBOM JOJIEH.

Hcnonb30BaTh NpH BBITOJIHEHUH YUEOHBIX 3aJJaHUI
U B IIPOLIECCE UCCIEN0BATEIBCKON JEATENbHOCTH
Hay4YHO-TIOMYJISIPHYIO JUTEPATYPY XUMUYECKOTO
COJIEpKaHHUsI, CIPABOYHbBIE MATEPHUAIIBI, PECYPCHI
HMuTepHeTa 1nocie KOHCYJIbTaluu ¢ IEAArOIOM.
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Pa3znen 3. Merta/ibl 1 uX coequHeHus (20 u)

Tema 7. O0wmue OO61ast XxapaKTepUCTHKA XUMHUYECKUX PackpbiBaTh CMBICI U3y4YaeMbIX [TOHATUN U
CBOMCTBA METAJLUIOB | DJIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX IIPUMEHATH 3TU OHATHUS IIPU ONIMCAHUH CBOMCTB
(4 9) nosiokeHus B Ilepuoanueckon cucreMe BEILIECTB U UX NPEBPALCHUM.
xumuueckux 3neMeHToB Jl. 1. MenneneeBa u | OOBICHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUU
cTpoeHus aroMoB. CTpOEHHE METaJUIOB. CBOMCTB 2JIEMEHTOB-METAJJIOB M X COEIMHEHHI C
Merannuyeckas CBA3b U METAIIINYECKAS Y4ETOM CTPOEHHUSI UX aTOMOB.
KpUCTAJUTMYECKAS PEIIETKA. XapakTepu30BaTh CTPOCHUE METAIIIIOB, 001IME
DIEKTPOXUMHUUYECKUI DS HANIPSKEHUM bu3nUecKre 1 XMMUYECKUE CBOWCTBA METAJIJIOB.
MeTauioB. DU3NUECcKUEe U XUMUYECKUE XapakTepu3oBaTh 001HEe CITOCOOBI MOTyYEHUs
CBOMcTBa MeTayIoB. *O01Me crocoObl METaJIOB II0CJIE CTPYKTYPUPOBAHMS MaTepHala.
noJIy4eHus MeTaiuioB. [IonsTHe 0 KOppo3un CnenoBaTh npaBuiam 0e3onacHoi paboThI B
METAJIJIOB U OCHOBHBIE CITIOCOOBI 3aLUTHI OT 7a00paTOpPUH MPU UCTIONIH30BAHUNA XUMUYECKON
Koppo3uu. CriaBsl (CTalb, YyT'yH, HOCY1bl U 000PYIOBAHUS.
TIOPATIOMUHUN, OpOH3a), UX PUMEHEHUE B [Ipon3BOAUTE BEIYUCIECHUS 110 XUMUYECKUM
OBITY U IPOMBILIIEHHOCTH. * YPaBHEHHUSM.

Hcnonb30BaTh IpH BBHITTOJIHEHUH YYEOHBIX 3aJaHUN
TEKCThI y4eOHUKA, CIIPABOYHbBIEC MATEPHUAIIBI
(ITepponueckyto CUCTEMY XUMHUYECKUX JIIEMEHTOB
J1. 1. MenneneeBa, TabauIly paCTBOPUMOCTH
KHCJIOT, OCHOBAaHMUH U COJICH B BOJIE,
AIEKTPOXUMHUYECKUN Psii HAPSHKEHUN METAIIJIOB).

Hcnonb30BaTh pH BBHITTOTHEHUH YYEOHBIX 3aJaHUN
Y B MPOLIECCE UCCIEA0BATEIBCKON IESITEIbHOCTH
Hay4YHO-TIOIYJISIPHYIO JIMTEPATYPY XUMUAUYECKOTO
COZIEP>KaHUs, CIPABOYHBIE MAaTEPHUATIbI, PECYPCHI
HNHTepHeTa nocie npeaBapuTesIbHON KOHCYJIbTAalluU
C IIEeIaroromMm

JdeMoHCTpanuu

O3zHakomIleHHe ¢ 00pa3iaMu METAIIJIOB U
CIUTaBOB, UX (PU3MUYECKUMU CBONCTBAMHU.
Mogenu KpucTasuiM4ecKuX peméToK
METaJlJIOB.

Buneomarepuansl: KOppo3usi METAILIOB.

JlabopaTopHble U NpakTH4YecKHe PadOThI
JIabGopaTopHBIE OTBITHI:

O3HakoMiieHHEe ¢ 00pa3liamMu CIJIaBOB
METaJJIOoB.

3aBUCHUMOCTb CKOPOCTH PEAKIIMU METAIA C
KHUCJIOTOM OT MPUPOABI METAILIA.
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Boruucienus
— I10 YPAaBHEHUAM XUMHUUYECKUX PEAKLINM,
€CJIM OJIUH U3 PEAreHTOB COAEPKUT IIPUMECHU

Tema 8. Baxxueiimue
METAJJIbI M UX
coeIMHEeHHU

(16 9)

Illenounsie meTaiuibl. [lonoxeHue B
[Tepuonnyeckoi cUCTEME XUMUYECKUAX
anemeHTOB J]. 1. Menneneesa, ctpoeHne
atoMoB. HaxoxaeHnue B mpupose.
du3nyecKrue U XUMUYECKHe CBOMCTBa (Ha
npumepe HaTpus U Kayusi). OKCUJIbI U
TUJIPOKCHUIBI HATPpUS U Kanud. [Ipumenenue
IIEJTOYHBIX METAJIJIOB M MX COCAUHCHUM.
[IlemouHO3eMEIbHBIC METAJIIbl MAarHUM U
KaJIbIIUI, CTpoeHue aToMoB. [losoxkenue B
[Teproanyeckoil CUCTEME XUMUYECKHUX
aneMmeHToB J[. 1. MenaeneeBa. HaxoxxaeHue B
npupojae. PrU3nyecKkue U XUMUYECKUe
cBoMcTBa. BaxkHelIe coeqMHEeHN KaJbIlHs
(okcun, ruipokcu, cosu). *KECTKOCTh BOABI
U criocoObl €€ ycTpaHeHus. ™

Amtomunuii. [Tonoxenue B Ilepuoandeckoit
CHUCTEME XMMHYECKHUX 3JieMeHTOB [[. 1.
Memnneneea, ctpoenue aroma. Haxoxnenue B
npupojie. PU3NUECKUE U XUMUYECKUE
cBoiicTBa. AM(pOTEpHBIE CBONCTBA OKCUIA U
THUJIPOKCHJIA.

JKene3o: cocras, CBOWCTBA U NOJyYECHUE.
[Tonoxenue B [leprnonnueckoii cucreme
xumuueckux 3eMenToB . 1. Menaeneena,
cTpoeHue atoma. Haxoxaenue B npupoje.

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JICMEHTOB-METAJUIOB B TPYIIIAaX U UX
COCIMHEHMIA C yYETOM CTPOCHHS X aTOMOB.

XapakTepu30BaTh (PU3MUCCKHE U XUMUUYCCKUE
CBOMCTBA MPOCTHIX BEIICCTB METAJUIOB U KX
COCAMHEHUH (OKCHIOB, THIPOKCUIOB, COJEH) C
OTIOPOH HA CXeMY, CTIOCOOBI UX TOTYYCHUS,
PUMECHCHHE Y 3HAYCHKE B IIPUPOJIC U )KU3HU
YeJI0BeKa.

Pacrio3HaBath ¢ MOMOIIBIO KAUE€CTBEHHBIX PEeaKINi
MOHBI METAJJIOB (MarHus, KaJjabIus, aTFOMUHUS,
IIMHKa, Xkese3a (2+), xkenesa (3+), meau (2+) ¢
UCIIONIb30BaHKEM TaONuIlbl " XapaKTepHble peakiuu
Ha KaTHOHBI'.

[ImanrpoBaTh U OCYIIECTBIIATH HA MPAKTUKE
XUMHYECKHE SKCTIEPUMEHTHI, IPOBOIUTH
HAOJII0/ICHUS, IeJIaTh BHIBOBI IO Pe3ybTaTam
IKCIIEPUMEHTA.

CnenoBath npaBmiiaM 06e301acHo paboThI B
1a00paToOpHUH MPH UCTIOJIB30BAHUN XUMHYECKON
MOCYIbI 1 000PYTOBAHUSI.

[Tpou3BOAUTH BRIYUCICHUS IO XUMUYECKUM
YpaBHECHHUSIM.

BricTpanBaTh pa3BEPHYTHIE TUCHMEHHBIE W YCTHBIC
OTBETHI C OTIOPOW Ha WH(MOPMAITHIO U3 YICOHHUKA U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO MCIIOIH30BaTh
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du3nyecKne U XUMUIECKHIE CBOHCTBA.
Oxkcuapl, rugpokcubl U conu xkeneza(ll)
u xenesza(lll).

JdemoHcTpanumn

B3aumonencTBrue HaTpus ¢ BOJOM.
OxkpamuBaHue MJIaMeHU HOHAMH HATpUs U
KaJus.

OxkpamBaHue MJIaMEeHU HOHAMH KaJIbIIUSL.
B3auMoaeiicTBrue okcHia KajablUs C BOJIOM.
Buneomarepuanel: ropeHue Kkee3a B
KUCJIOPOJE U XJIOPE.

JlaGopaTopHblie 1 MpaKkTHYEeCKUE PA0OTHI
JlaGopaTopHBIE OTIBITHI:

O3HakoMIIeHHE C 00pa3IaMy aTFOMUHUS U €TO0
CILIaBOB.

AmdoTtepHBIe CBOIICTBA THAPOKCUIA
QTFOMHHUSL.

KauecTBeHHBIE peaKIK Ha HOHEI JKeje3a.
[IpakTrdeckue pabOTHI:

Ne 13. Pemenue akcrepuMeHTaTbHBIX 32029
1o Teme «MeTalaby.

Beruuciaenus
10 YPAaBHEHUSIM XUMHUYECKHUX PEAKIUN.

V3Y4YECHHBIN ITOHATUNHBIN anmapar Kypca XuMUH.
Hcnonp30BaTh IPU BHIIOJIHEHUU YY€OHBIX 3aIaHUN
Y B IIPOLIECCE UCCIIENOBATEIBCKOM AESITEIbHOCTH
HAaY4YHO-TIONYJISIPHYIO JINTEPATYPY XUMHUUECKOTO
COAEpIKAHUs, CIIPABOYHBIE MaTEpUAbl, PECYPCHI
HNHTepHeTa nociie npeaBapuTeIbHON KOHCYJIbTalluU
C MEeJarorom

Pasznen 4. Xumusi 1 okpyzkawmasi cpeaa (3 v)

Tema 9. BemecrBa n
MaTepuaJbl B

*HoBble MaTepuaibl U TeXHOJOTHHU. BemecTra
Y MaTepHajbl B MOBCETHEBHOW KU3HU

XapakTepu30BaTh POJIb XUMUU B PA3INIHBIX chepax
JEATETBbHOCTH JIFOAEH, OCHOBHBIE BEIIECTBA U
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AKU3HH JeJI0BCKa

(3 1)

yenoBeka. XUMus U 310poBbe. bezonmacHoe
UCITOJIb30BAHUE BELIECTB U XUMHUYECKHUX
peakuuii B ObITY.

[IpupoaHbIE HICTOYHUKU YIIIEBOAOPOIOB
(yroJib, MpUPOHBINA ra3, HeTh), MPOIAYKTHI UX
nepepabOTKH, UX POJIb B OBITY U
IPOMBIILIEHHOCTH.

OCHOBBI PKOJIOTMYECKON TPAMOTHOCTH.
XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH
cpenbl (MpeaenbHO JOMyCTUMAs
KoHIeHTpanus Bemects — [1JIK).

Ponb xuMuu B perieHnn 3K0I0THUECKUX
npoOuem.™

MaTepHaIIbl, MPUMEHSIEMbIC B JKU3HH COBPEMEHHOTO
YeoBeKa.

OOBSACHATH yCIIOBUS 0€30MaCHOTO UCTIOIb30BAHUS
BCIIECTB U XUMHYCCKUX PEAKIIHHA B OBITY.

AHaTU3UPOBATh U KPUTHIECCKU OIICHUBATH
UHGOPMAITUIO O BIMSIHUHM TPOMBIIIJICHHOCTH,
CENIbCKOTO X0351CTBa, TPAHCIIOPTA U JIP.

Ha COCTOSTHHE OKPY)KAIOIICH CPeJIbl.

YMeTh 0Ka3bIBaTh MEPBYIO ITOMOIIH ITPH
XUMHYECKUX 0KOTaX U OTPABJICHHSIX.

[TpuHUMaTh yyacThe B 00CYXICHHH MPOOIeM
XUMHYECKOW U SKOJIOTHYCCKON HANPaBJICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TTO3UIIHIO 110 TTpodiieMe
Y TIpeJIjIaraTh BO3MOJKHBIC TTYTH €€ PEIICHUS C
OIopoii Ha MH(pOPMALINIO U3 YIeOHUKA U
CTIpaBOYHBIC MaTepHalIbl, pecypchl IHTepHEeTA.
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KPUTEPUU U HOPMbI OHEHKHU NPEIMETHBIX PE3YJIbBTATOB
OBYYAIOILINXCHA C 3IIP 11O XUMHUU

OLEHKA YCTHOI'O OTBETA

O1meTka «5»:

- OTBET IMOJIHBIN U MPAaBWILHBIN HA OCHOBAaHUY W3yUYEHHBIX TCOPHUIA;

- Marepuajg H3J0KEH B ONPEACICHHOM JIOTMUECKOM IMOCIe0BATEILHOCTH,INTEPATYPHBIM
SI3BLIKOM

- OTBET CAMOCTOSITCIIbHBIN.

O1MmeTka «4»;

- OTBET IMOJHBIN U MPAaBUJIBLHBIN HA CHOBAHUM U3YYCHHBIX TEOPHH;

- Marepuall U3JI0KEeH B OMPEICIICHHOM JTOTUYECKON MOCIIeI0BATeIbHOCTH, IPHU ATOM JIONYIICHBI JABE-
TP HECYIICCTBEHHBIC OITMOKU, UCTIPABIICHHBIC TI0 TPEOOBAHUIO YUUTEIS.

O1meTKka «3»:

- OTBET IOJIHBIM, HO MPU 3TOM JIONYIIIEHA CYIIECTBEHHAs OMMOKa UM OTBET HEIOJIHBIN, HECBSI3HBIN.

OTMmeTKka «2».

- TIpH OTBETE OOHAPY)KEHO HEMOHWMAaHHUE YyYaIllUMCS OCHOBHOTO COJIepKaHHUs y4eOHOro Marepuaja
WIM JIONYIICHBI CYIIICCTBCHHBIC OIIMOKH, KOTOpPBIE YYalllUMCS HE MOXKET HCIPAaBUTh IMPHU HABOJISIIHNX
BOIIPOCAX YYUTENsA, OTCYTCTBHUE OTBETA.
OLIEHKA ITPAKTUYECKHUX PABOT

OTMeTKa «O»:

- paboTa BHITIOJHEHA MOJIHOCTHIO M MPABUIIBHO, C/ICNIaHbI IPABIIIbHBIC HAOIOICHHS ¥ BBIBOIHI,

- DKCIEPUMEHT OCYIIECTBICH MO IUIAHY C YYETOM TEXHUKH OE€30MacHOCTH M TPaBWJI PabOTHI C
BEIIECTBAMU U 000PYJOBaHUEM;

- MPOSIBJICHBl OPTaHU3AlMOHHO - TPYJOBBIE YMEHUS, MOAAECPKUBAIOTCS YUCTOTAa paboOvyero Mecra u
NOPSIIOK (Ha CTOJIe, SKOHOMHO HCIOJIB3YIOTCS PEAKTUBBI).

OT1MmeTka «4»:

- paboTa BBITIOJIHEHA TPABWIBHO, CHIETAHBI TPABWIbHBIC HAOTIOMEHUS W BHIBOJABI, HO TIPH ITOM
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AKCIIEPUMEHT MPOBEAECH HE MOJTHOCTHIO WM JOMYUIEHBl HECYIIECTBEHHbIE OIIMOKH B padoTe C BELIECTBAMU
1 000pyZAOBaHHUEM.

O1MmeTKka «3»:

- paboTa BBINOJHEHA MPAaBWIBHO HE MEHEE YEM HAIMOJIOBHHY WM JOIYIIEHA CYIIECTBEHHAs OLIMOKa
B XOJ€ DKCIEpUMEHTa B OOBSCHEHHH, B OQOPMIICHHH pabOThl, B COOJIOACHUU TPABUI TEXHHUKU
0e3omacHOCTH Ha paboTe ¢ BellecTBaMU U 00OPYIOBAaHHUEM, KOTOpas HMCHPABIAETCS O TPEOOBAHUIO
YUUTETIS.

OT1MmeTKa «2»:

- JonyuieHsl ABe (M Oosee) CyIEeCTBEHHbIE OLIMOKKM B XOJIe: DKCIIEPUMEHTa, B OOBSICHEHUU, B
opopmiieHUH PpabOThl, B COOJIIOJCHUU TPaBUI TEXHUKU O€30MacHOCTH TpH paboTe C BellecTBaMU U
00opyA0OBaHUEM, KOTOPbIE YUaIIHICs HE MOXKETHUCIIPABUTD Jaxke MO TPeOOBAHUIO YUUTES;

- paboTa He BBINOJIHEHA, Y YYalIerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHUS.
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IHOYPOYHOE IIVTAHUPOBAHME I10 XUMHH 8 KJIACC

Kosun4ecTBO 4acoB

JIEKTPOHHBbIE HU(PPOBLIE

ryi Tema ypoka Beero Koutpoabuslie | IlpakTuueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
[Ipenmer xumun. Posib xumMuu B
1 JKU3HU YeJloBeKa. Tena u 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d210c
BEIIIECTBA

5 [TonsiTHEe 0 MeTOAAX MTO3HAHUS B 1 bubamnoreka I{OK
XUMUHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1

3 «IIpaBuna paboTsl B 1abopatopuu 1 bubnuoreka [JOK
U IpUEMBI OOpaIeHHUs C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHUEM »

4 YucTtele BeniecTsa 1 CMECH. 1 but6mmoreka IIOK
CriocoObl pa3jeieHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrdeckas pabora Ne 2

5 «II’)aSILeJIeHI/Ie cﬁeceﬁ (IJ{\; puMepe 1 Bubmmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OYHCTKHU [MOBAPEHHOU COJIN)»
bu6anorexa [IOK

0 ATOMEL It MOTIEKYTEI 1 https://m.edsoo.ru/ff0d2a6c
XHAMHUYECKHEC dJIEMCHTHI. 3HAKH Bumorexa LIOK

7 (CUMBOJIBI) XUMHUYECKUX 1

SJICMCHTOB

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

bu6mnorexa [JOK

8 Hpoctsie i cnoskibie petecTsa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYISIPHOE YUCHHE bubmmorexa LOK
https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSIHCTBA COCTaBa
10 BEUIECTB. Xumuyeckas (popmyia. bubnmnorexa [{IOK
BajieHTHOCTE aTOMOB XMMUYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCHTEIbHAS aTOMHAs Macca.
11 OTHOCUTENBHAS MOJIEKYJIApHAS bubnmorexa [IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 1019 XUMHYECKOTO bu6anorexa IIOK
3JIEMEHTA B COCIUHECHUN https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTtBa. Moiib. bu6anorexa IIOK
Mounsipaas Macca https://m.edsoo.ru/ff0d5230
14 dU3nYeCcKue 1 XUMAYECKHUE bubnuoreka [IOK
sBIICHUS. XMMHUYECKast PCaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycIIOBUS TPOTEKAHUSA bubnmnorexa [IOK
XHUMHUYECKUX PEaKInii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MaCChl bubmmoreka [JOK
BEIIECTB. XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrarcnenus KoandecTBa, MacChl
17 BemecCTBz o y;))aBH:IfI:I/IHN; - bubumorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX peaKIuii
18 Knaccudukarms XumMuaeckux bubnuoreka [JOK
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

peakiuil (CoenuHeHus,
pa3liokKeHUs, 3aMeleHUsI, 0OMEHA)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBII-

bu6anorexa [JOK

19 OHHIICTONCAHCT. O6O6IEIeHHe 1 https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3allusl 3HaHUM
KontponwHas pa6ota Nel mo teme
20 «BeHT1PeCTBa u )I()HMquCKHe bubmmorexa [OK
https://m.edsoo.ru/ff0d4290
peaKIum»
Boznyx — cmecsk razos. CoctaB
21 Boszf;]xa. Kucnopon — sneMeHT u bubmmorexa [OK
https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnyecKkrue U XUMUUECKHe
99 CBOMCTBa KHCIOpoa (peakiuu bubnuoreka [JOK
okucieHus1, ropenue). [Tousitre 00 https://m.edsoo.ru/ff0d4614
OKCHaX
CriocoObl TOTy4YeHUsT KUCIOPO/Ia B
93 1abopaTtopuu U bubamnoreka [IOK
npoMbIuIeHHOCTH. [IprMenenne https://m.edsoo.ru/ff0d497a
KHACTIOpoaa
TennoBoit 3ghekT XuMudeckoin
aKIUU, TTIOHSATH
24 E:pMI(J;XI/I,MI/I?-IGCKOT\/IpraBHeHI/II/I bubumorexa LIOK
’ https://m.edsoo.ru/ff0d4790
AK30- U SHJIOTEPMUYECKUX
peaKnusx
o5 TormuBo (HeTH, YroJib U METaH). bubnuoreka [JOK

3arps3HeHHEe BO3yXa, CIIOCOOBI

https://m.edsoo.ru/ff0d4c4a

62



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

€Tro NpCcaAOTBpaAlICHUA

[Ipaktuueckas padora Ne 3 o
teme «llonyuenue u cobupanue

bu6anorexa [JOK

26 KHCJIOPOJIa, N3yUCHHE €TO0 https://m.edsoo.ru/ff0d4ae2
CBOMCTBY
Bomopoa — a51eMeHT U pocToe

27 Belflelc)Télo. Haxoxnenne 113) bubmmorexa HOK

https://m.edsoo.ru/ff0d4dd0
IPHUPOJIC
dusnyecKrue U XUMHUYECKUE
28 cBoicTBa Bojopoaa. [Ilpumenenue bubmmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOZOpO/a

29 IToHsITHE O KHCITOTAX M COMAX bubmmorexa [OK

https://m.edsoo.ru/ff0d50d2

30 Crnioco0sI osTy4eHus: BOJOPOia B bu6anorexa IIOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpaxTueckas padora Ne 4 o

31 TGII)VIG «HonyqupHe U COJ;.HpaHHC Bubmmorexa LIOK

. https://m.edsoo.ru/ff0d4f42
BOJOpO/a, U3YYCHUE €r0 CBOMCTBY»

32 MounsipHblii 00BEM Ta30B. 3aKOH bubnmnoreka [IOK
ABoranipo https://m.edsoo.ru/ff0d542e
Brrancnenus o0b€Ma, KOJIMYECTBA

33 BEIIECTBA Ia3a Mo €ro U3BECTHOMY bu6anorexa [JOK
KOJIMYECTBY BEIIECTBA WJIU https://m.edsoo.ru/ff0d55a0
00BEMY

34 Beraucnenus 00EMOB ra30B Mo bu6anorexa [JOK

63



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

YPaBHCHHIO PEAKIIMU HA OCHOBE
3aKO0HA 00BEMHBIX OTHOIIICHUI
razoB

https://m.edsoo.ru/ff0d5708

35 dU3nYeCKue U XUMUYECKHUE bu6anorexa [JOK
CBOICTBa BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHui. [lonstre 00 bubmmoreka IIOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens.

37 HacelimmeHHbIC 1 HEHACBIIIEHHBIC bubnuoreka [JOK
pacTBOpBl. MaccoBas 10715 https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PAaCTBOPE
[Ipaktuueckas pabora Ne 5 o

38 teme «IIpurotoBieHue pacTBOpoB bubnuoreka [JOK
C ompeneaEHHON MacCOBOM Joei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTtponwshas padbora Ne2 mo teme bubamnoreka [IOK
«Kucmopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342

40 Okcupl: cocTaB, KiaccupuKarus, bubmmoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyyenue n XUuMHYECKHU

41 CB(z)ﬁ};Tia I(eI/ICJ'IOTHBIXeCOCHeOBHBIX 151 bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHIOB

42 OcHOBaHHUsI: COCTAB, bubnmnoreka [JOK
Kiaccudukanus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHnne u XuMU4YECKHE bubnuoreka [JOK
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

CBOUCTBA OCHOBAHUU

https://m.edsoo.ru/ff0d67ca

Kucnotsr: cocras, bu6anorexa [JOK
44
KJIaccH(UKaIUs, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 [lonyueHne U XUMHUYECKHE bubmmnorexa [{OK
CBOMCTBA KHCIIOT https://m.edsoo.ru/ff0dfee2
16 | cnocotin nomyacmms, mmmmenee ubmiorera LIOK
. y ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[Ipaktuueckas padora Ne 6.
47 Pemienue skcriepuMeHTaIBHBIX bubnmnorexa [IOK
3a11a4 110 TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCTMHEHUI)
18 | xomocamm neopranmcotm BuGmiorexa LIOK
ooP https://m.edsoo.ru/00ad9a50
COeJIMHEeHU I
49 O0001IeHNE U CUCTEMATU3ALIHS bu6mmoreka IIOK
3HaHUH https://m.edsoo.ru/00ad9ch?2
o | Smpomes e e o BiGmorsa 10K
. https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCTMHEHUM
st | smmacnsan snememmon. Tommne butmtorexa LOK
' https://m.edsoo.ru/00ad9ffa
O TPYIIIAaX CXOIHBIX AJIEMEHTOB
50 [lepunoauueckuii 3aKOH U bu6anorexa [JOK

[Tepunognueckast cucrema

https://m.edsoo.ru/00ada52c
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XAMHYECKUX 3JeMeHTOB J{. H.
MenpaeneeBa

53 [lepurobl, rpymIibl, TOArPYIIIbI Bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB bubnuoteka [JOK
aTOMHBIX sijiep. M3oTorbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JeKTPOHHBIX 000JI0UeK
55 aTOMOB 3JIEMEHTOB bubmmoreka IIOK
[Mepuonuueckoit cuctemsr J1. U. https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepuCcTUKa XUMHYECKOTO
56 3JIEMEHTA 10 €TI0 MOJIOKEHUIO B bubmmoreka IIOK
[Mepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menngeneena
3nauenue [lepuonnueckoro
57 3aKOHa ISl Pa3BUTHS HAYKHU U bubamnoreka [IOK
npaktuku. [{. 1. Menaenees — https://m.edsoo.ru/00ada96e
YU€HBI, EIAror U rpaXKJaHuH
DIEeKTpOOTPUIATEIBHOCT AaTOMOB
58 XUMHYECKHX JIEMECHTOB/ bu6anorexa [JOK
Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/00adaab8
pabora
59 NonHast xumuueckast CBs3b bubumorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenrnas nonspuas bubnuoreka [JOK

XHUMHNYCCKas CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTtnas HenonspHas 1 bubnmnoreka [{OK
XAMUYECKasl CBS3b https://m.edsoo.ru/00adaab9
bu6anorexa [JOK
62 e 1 https://m.edsoo.ru/00adae28
63 OKHuCIUTENBHO- 1 bubmmoreka IIOK
BOCCTAaHOBUTEIIbLHBIC PEaKI[UU https://m.edsoo.ru/00adb076
bu6anorexa IJOK
64 OKHuCIUTEN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
5 | «Crpuomme srma, Xomaereomm | 1 Brémmoroxa LIOK
B3y https://m.edsoo.ru/00adb486
66 PesepsHublii ypok. O00011€HNE U 1 bubnmnorexa [IOK
CHUCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBubiit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHUCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ad9ch?2
68 Pesepsunblii ypok. O0001IeHNE U 1 bubnmnorexa [IOK
CHUCTeMAaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KIIACC

Kosn4yecTBO 4acoB

JIEKTPOHHBbIEC HU(PPOBHIE

Ne Harta
Tema ypoka KonTpoabusbie  IIpakTudyeckue o0pa3oBaTe/ibHbIE
n/n Bcero U3y4yeHus
padoThI padoThI pecypchl
[Tepnognueckuit
3aKOH.
1 [Tepuoanueckas 1 bu6anorexa IJOK
CHUCTEMA XUMHYECKHUX https://m.edsoo.ru/00adb59e
anemenToB 1. W.
Menpneneena
3aKOHOMEPHOCTH B
5 ziﬁ;izféiﬁ;mmm 1 bubnuoreka [JOK
https://m.edsoo.ru/00adb6b6
3JIEMEHTOB TMEPBBIX
TPEX MEPUOIOB
Kiaccudukanus u
3 HOMEHKJIaTypa 1 bubamnoreka [IOK
HEOPraHMYECKUX https://m.edsoo.ru/00adb7e2
BEILIECTB
Bunsl xummaeckoit
4 CBSI3U U THIIbI 1 bubmmoreka [JOK
KPUCTAIUTAYECKHAX https://m.edsoo.ru/00adbact
peLETOK
3) Kountponwsnas pabota 1 1
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Nel o Teme
«IloBTOpEHKE U
yriy0JieHUe 3HaHU N
OCHOBHBIX Pa3/IeJiOB
Kypca 8 Kiacca»

Knaccuduxanus
XUMHYECKUX PEaKITHi
10 Pa3InIHBIM
npU3HaKaM

bu6anorexa IJOK
https://m.edsoo.ru/00adbcb0

[TonsATHE O CKOpOCTH

XUMHUYECKOU PCaKIunm.

Ilonsrtue o
TOMOT'CHHBIX M
reTepOreHHBIX
peaKusax

bu6anorexa IIOK
https://m.edsoo.ru/00adbe9a

IlonsaTue o
XAUMHYECKOM
pPaBHOBECHH.
@DaKTOpPHI, BIUSAIOLINE
Ha CKOPOCTh
XUMHUYECKOU pEeaKIuu
U TI0JIOKEHUE
XHUMHYECKOTO
paBHOBECHS

bubnuoreka [IOK
https://m.edsoo.ru/00adc28c

OKUCIIUTETBHO-
BOCCTAaHOBHUTEJILHBIC

bu6anorexa [JOK
https://m.edsoo.ru/00adcade
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peaKIuu

Teopus
o | Fempommtiecrol buGorera LOK
https://m.edsoo.ru/00adcd68
CunbHbIe U cla0bie
BJIEKTPOJIUTHI
11 HNoHHbIE ypaBHEHHUS bubnmnoreka [IOK
peaKIuii https://m.edsoo.ru/00add448
XHUMHUYECKHUE
CBOMCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE bubmmoreka IIOK
HpeCTaBICHUHN 00 https://m.edsoo.ru/00add5d8
AIEKTPOTUTUIECKOU
JMCCOLIMAIAN
XUMHUYECKHUE
CBOMCTBa COJICH B
13 CBETE MPEACTABICHUN but6mmoreka IIOK
00 https://m.edsoo.ru/00add8b2
BJICKTPOITUTHYECKON
JTACCOLHAIIAN
14 [TonsaTHe o rugponnse bubnuoteka [JOK
coseit https://m.edsoo.ru/00add9d4
HUE U
15 coneic(;?hszmeauHﬂ bubsmorexa OK
N https://m.edsoo.ru/00addd12
3HAHUU
16 | IIpaktuueckas pabota bubnuoreka [JOK
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Ne 1. «Perenue
AKCIIEPUMEHTAIIbHBIX
3a1a9»

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

17

KouTtponbsHas pabora
Ne2 no teme
«DNEKTpOIMTHYECKAS
JUCCOLIMALIHSL.
XUMUYECKHE peaKkiiuu
B pacTBOpax»

bu6anorexa IJOK
https://m.edsoo.ru/00addecO

18

OO6mas
XapaKkTEePUCTUKA
raJIor¢HOB.
XUMHUYECKUE
CBOICTBA Ha IpUMeEPE
xJiopa

bu6anorexa IIOK
https://m.edsoo.ru/00addfe2

19

XJIOpOBOOPO/I.
Consanas KucIora,
XUMHUYCCKHUE
CBOMCTBA, MOJIyYCHHE,
NIPUMEHEHUE

bubnuoreka [IOK
https://m.edsoo.ru/00ade104

20

[IpakTrueckas pabora
Ne 2 mo teme
«lTonyuenue conssHOU
KHUCJIOThI, U3YUYECHHE €€
CBOWCTB»

bu6anorexa [IOK
https://m.edsoo.ru/00ade348

21

Brruucnenud mo

bu6anorexa [JOK
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YPAaBHEHUSAM

XUMHUYECKUX PEAKLUM,

€CJIM OJIUH U3
peareHTOB JlaH B
N30BITKE

https://m.edsoo.ru/00ade488

22

OOmras
XapakTepPUCTUKA
a5ieMeHTOB VIA-
TPYIIIBI

bu6anorexa IJOK
https://m.edsoo.ru/00ade64a

23

AnnoTpoInHbie
MOAUGMUKAIIUUA CEPHI.
Haxoxnenue cepol u
e€ coeIMHEHNH B
pUpPOJE.
XHUMHUYECKUE
CBOMCTBA CEPBI

bu6anorexa IIOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopon,
CTpOCHHE,
buzuveckue u

XUMHUYECKHAE CBOMCTBA

bubnuoreka [IOK
https://m.edsoo.ru/00ade802

25

Oxkcunsl cepsl.
Cepnas kuciora,
dbusnueckue u
XUMHUYECKUE
CBOMCTBA,
MpUMEHEHUE

bu6anorexa [JOK
https://m.edsoo.ru/00adea28
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26

XUMHYECKHUE
peaKunH, JIeKaIme B
OCHOBE
MIPOMBIIIJIEHHOTO
cnoco0a moJy4eHHUsI
CEPHOU KUCJIOTHI.
XUMHYECKOE
3arpsiI3HEHUE
OKPYKAIOWIEH CPEbI
COEJIMHEHUSIMU CEPhI

bu6anorexa [JOK
https://m.edsoo.ru/00adec8a

27

Breruucnenue
MacCOBOU JOJIH
BBIXOJIa IPOJYKTA
peakiuu

bu6anorexa IIOK
https://m.edsoo.ru/00adec8a

28

OO0mas
XapaKTepuCTUKa
37eMeHTOB V A-
rpynnsl. A3oT,
pacnpocTpaHEeHHE B
npupozae, Gu3ndecKue
U XUMHYECKHE
CBONCTBA

bubnuoreka [IOK
https://m.edsoo.ru/00adeeab

29

AMMHMak, ero
busnueckue u
XUMHAYECKHE
CBOWCTBA, MOJIYYEHHE

bu6anorexa [JOK
https://m.edsoo.ru/00adf004
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Y IPUMEHEHUE

30

[Ipaktuueckas pabora
Ne 3 mo Teme
«lTonyuenune
aMMMaKa, u3yueHue
€ro CBOMCTB»

bu6anorexa [JOK
https://m.edsoo.ru/00adf180

31

A3oTHas KuciaoTa, eé
duznueckue u
XUMHYECKHE CBOMCTBA

bu6anorexa IJOK
https://m.edsoo.ru/00adf306

32

Hcnone3oBanue
HUTPATOB U COJIEN
aMMOHHUS B KaU€CTBE
MUHEPaJIbHBIX
yIOOpEeHUH.
XUMHYECKOE
3arpsi3HEHUE
OKPYKAIOIIEH CPEbI
COEIMHEHUSAMH a30Ta

bu6anorexa IIOK
https://m.edsoo.ru/00adf518

33

dochop. Oxeup
docdopa (V)
dbocdhopHas kuciora,
dbusnueckue u
XUMHUYECKUE
CBOWCTBA, MOJIyYEHHE

bu6anorexa [JOK
https://m.edsoo.ru/00adf68a

34

Hcnone3oBanue
docharoB B KauecTBe

bu6anorexa [JOK
https://m.edsoo.ru/00adfc20
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MUHEPaIbHBIX
yI0OpeHui.
3arpsi3HEHUE
IIPUPOJHOM CpelIbl
docharamu

35

Yraepon,
pacrpoCTpaHEHUE B
npupoje, puznyeckue
U XUMHUYECKHE
CBOMCTBA

bu6anorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxkcuppl yriepoja, ux
buzndeckue u
XUMHUYECKHE
CBOMCTBA.
OKOIOrn4YecKue
pOOJIEMBI,
CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV)

bu6anorexa IIOK
https://m.edsoo.ru/00adfebe

37

YronpHasg KUCIOTa U
e€ cou

bubnuoreka [IOK
https://m.edso0.ru/00ae006¢

38

[IpakTrueckas pabora
Ne 4 no teme
"ITonyuenue
YTJIEKUCIIOTO Ta3a.
KauectBenHnas
peakiusi Ha kapOoHaT-

bu6anorexa [JOK
https://m.edsoo0.ru/00ae027¢e
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"

HOH

39

[TepBoHauanbHbIC
MIOHATHS 00
OpPraHUYECKUX
BEIIIECTBAX KakK O
COEIMHEHUSIX

yriaepoaa

bu6anorexa [JOK

https://m.edsoo.ru/00ae054e

40

Kpewmnuii u ero
COEIMHEHUS

bu6anorexa IJOK

https://m.edsoo.ru/00ae080a

41

[Ipaktuueckas pabora
No 5. Pemienue
AKCIIEPUMEHTATIbHBIX
3aJa4 1o TeMe
«Baxnenmue
HEMETAIbI U UX
COCJIMHECHHUS

bu6anorexa IIOK

https://m.edsoo.ru/00ae0bf2

42

KonrtponsHnas pabota
Ne3 1o Teme
«Baxnenmue
HEMETAaJUIbl M UX
COCTUHCHHUS

bubnuoreka [IOK

https://m.edsoo.ru/00ae0e18

43

OOmas
XapaKTepUCTHKA
XUMHYECKUAX
3JIEMEHTOB —
METAJIIOB.

bu6anorexa [JOK

https://m.edsoo0.ru/00ae103e
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Mertannndeckas CBA3b
U METaIndecKas
KpHUCTaJUIMYeCKas
pewmérka. OuzndeckKue
CBOMCTBA METAJIJIOB

XUMHUYCCKUE
CBOMCTBa METAJLJIOB.
44 | DneKTpOXUMUYECKHUM bubnmorexa LIOK
. https://m.edsoo.ru/00ae1156
PSIT HAMPSDKEHU I
METaJIJIOB
OOmue cnocoOk!
MOJTy4YEeHUSI METAJJIOB.
CmaBel. Beraucnenus
45 110 YPaBHECHUSAM bubnuoreka [JOK
XUMHYECKUX PEaKIIHi, https://m.edsoo.ru/00ae1156
€CJIM OJINH U3
pEareHTOB COACPKUT
pUMeECH
16 [TonsiTre 0 KOppO3UU bubnmnorexa [IOK
METAJIJIOB https://m.edsoo0.ru/00ael278
bu6anorexa [JOK
47| Ienotnpie MeTai bl https://m.edsoo.ru/00ael4b?2
KCHIBI U
48 g/l;pci(cnz{m HaTpus U bubmorexa [OK
https://m.edsoo.ru/00ae14b2
KaJIist
49 [[lemouHO3EMETBHBIE bu6anorexa [JOK
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METaJUIbl — KaJIbIIUU U
MarHui

https://m.edsoo.ru/00ae15e8

50 Baxneitmue bu6anorexa [JOK
COEIMHEHUS KaJIbIIUA https://m.edsoo.ru/00ae15e8
O0o001IeH1E U

51 CUCTEMATHU3ALINS
3HAHUU

, | Keemoos somu buGorera LOK

https://m.edso0.ru/00ae1886
yCTpaHEHUs
[Ipaktuueckas pabora
53 JE(ZCF;ZSS:ILGBO bl U bubmorexa LHOK
. A https://m.edso0.ru/00aelae8
METOMBI €6
ycTpaHeHus "
. bubnuoreka [IOK
o4 AmoMHHMA https://m.edsoo.ru/00aelc64
55 f::)%’[)g;j: }:I)(IZ:I/I au bubmmorexa HOK
A https://m.edsoo.ru/00aelc64
TUIpOKCHUAA
bu6anorexa [IOK

56 Keneso https://m.edsoo.ru/00ae1d86
OKcupl, THAPOKCUTBI

57 | wuconmxenesza (II) u bubumorexa LIOK

xenesa (II)

https://m.edso0.ru/00ae35e6
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58

O0o0011eHE U
cucTeMaTu3anus
3HAHUU

59

[Ipaktuueckas pabora
Ne 7. Pemenue
AKCTIEPUMEHTATIbHBIX
3aJ1a4 110 TEME
«Baxxueimue
METAJIJIBI U UX
COETUHEHHUS»

bu6anorexa IJOK
https://m.edsoo.ru/00ae3de8

60

Breruuciaenus mo
YpaBHEHUSIM
XUMHUYECKHUX PEaKIUid,
€CJIM OJIUH U3
pEareHToB JaH B
M30BITKE WU
COJZICPIKUT IPUMECH.
Breraucnenus
MacCOBOU JOJIH
BBIXOJIa IPOJYKTA
peakiuu

bu6anorexa IIOK
https://m.edsoo.ru/00ae1750

61

O0001eHNEe 1
CUCTEMATU3ALINS
3HAHUU

62

KonrtponsHnas pabota
Ne4 o Teme
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«Baxuenmme
METAJUJIBI U UX
COETUHEHUS))

BemecTBa n
MaTepuaibl B

bu6anorexa [JOK

63 [IOBCEIHEBHOM KU3HU https://m.edso0.ru/00ae3f50
YyeaoBeKa

64 ilgl;fec;:: bu6anorexa IJOK

. https://m.edsoo.ru/00ae4270
OKpYKaromen cpeIbl
Ponp xumuu B

65 | PeleHuH bubnuoreka [JOK
DKOJOTHYECKUX https://m.edsoo.ru/00ae4270
poOJeM
Pe3epBHBIi ypOK.

66 O6o06meHue u bubnuoreka [IOK
CHUCTEMAaTH3aLIHs https://m.edsoo.ru/00ae0dOa
3HAHUU
Pe3epBHBIi ypOK.

67 O6o06menue u bubmuoreka [IOK
CUCTEMAaTHU3ALN https://m.edsoo.ru/00adb33c
3HAHUU
Pe3epBHbIl ypOK.

68 O6o00menne n bubmoreka [JOK

CHUCTEMaTHU3aIIU
3HAHUM

https://m.edsoo0.ru/00ad9ch?2
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OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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