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[HOACHUTEJIbBHAA 3AIINCKA

AnanTupoBaHHas pabouas mporpaMma MO y4eOHOMY MpeaMeTy «XUMHUS» SBISICTCS
YacThIO aJanTUPOBAHHOM 00pPa30BATENBHOM MPOrpaMMbl OCHOBHOI'O OO0MIEro oOpa3oBaHUs

o0Oy4aromuxcs ¢ 3a1epKKON MCUXUYECKOTO Pa3BUTHSL.

AnantupoBaHHas paboyas mporpamma Mo TpeaMeTy «XHUMHs» Ha YpOBHE OCHOBHOTO
oO1rero oOpa3zoBaHusl COCTAaBIEHA HA OCHOBE TPEOOBAHMI K pe3ysbTaTaM OCBOCHHSI OCHOBHOM
o0pazoBaTeIbHOM MporpaMMbl OCHOBHOTO 0611ero oopazoanus, ®I'OC gns aereit ¢ OB3 u

yueOHoro miana 'bOY rumuazuu r. Ceizpanu.

VYueOubiii  mpeamer  «XUMHS»  BXOJAMT B TMPEIMETHYHO  00JIacThb
«EcrecTBeHHOHayuHblEe TNpeAMETh». B cucteme ecTecTBEHHOHaAy4yHOro OOpa3OBaHUS
XUMUS KaK Y4EOHBIN MpeaIMeT 3aHUMAET BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPOJIHI,
dbopMupoBaHUM HAay4YHOM KapTUHBI MHpA, CO3JaHUU OCHOBBI XMMHUYECKUX 3HAHUU,
HEOOXOJUMBIX JIJIi MOBCEAHEBHOM >KM3HU, HABBIKOB 3JI0POBOrO0 M 0€30MacHOro s
YyelloBeKa W OKpyXkaroued ero cpeasl oOpa3a >KM3HU, a TakXe B BOCIHUTaHUU
JKOJIOTUYECKOH KYJIBTYPBI.

YcenenmHocTh M3y4eHUs] XUMHUHU CBA3aHA C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM,
coOnoiIeHneM TpaBui  Oe3omacHOM pa®OThl MpPU  BBHIMOTHEHUH  XUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XUMHUHU C APYTUMH MpPEIMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJITIOYAET B c€0s1 OCHOBBI HEOPTraHUYECKON U OPraHUYEeCKON XUMUHU.
['maBHOM Maeel mporpamMMsl SIBISIETCS CO3/jaHne 0a30BOr0 KOMILIEKCa OTMIOPHBIX 3HAHU N
0 XUMUH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOYyYarOUIUXCS U HUX
0COOBIM 00pa30BaTEILHBIM MTOTPEOHOCTSIM.

B conepxanun JaHHOTO Kypca MPEeICTaBIEHbl OCHOBOIOJIATAOIIMEe XUMUYECKUE
TEOPETUYECKUE 3HAHUA, BKIIOYAIOIINE HW3yYEHUE COCTaBa W CTPOCHHS BELIECTB,
3aBUCHUMOCTH HMX CBOWCTB OT CTPOEHHS, IPOTHO3UPOBAHUE CBOMCTB BEIECTB,
UCCJIEJJOBAHNE 3aKOHOMEPHOCTEN XMMHUUYECKUX TPEBPAIICHUN U IyTEH YIPABICHUS UMU
B LIEJISIX TIOJIYYEHUS BEIIECTB U MATEPUAJIOB.

TeopeTnueckyo OCHOBY MU3YUYEHUsI HEOPTAHUYECKON XMMHUU COCTABIIAET aTOMHO-
MoOJIeKyJsipHOe yueHue, llepumonnueckuii 3akon J[.M. MengeneeBa ¢ KpaTKUMHU
CBEJICHUSIMU O CTPOEHUMU aToma, BHUAAX XUMHUYECKON CBSA3U, 3aKOHOMEPHOCTSX
MIPOTEKAHUSI XUMUYECKUX PEAKLIHUM.



B u3ydenun kypca 3HauMTEIbHAS POJIb OTBOJUTCS XUMUYECKOMY IKCIIEPUMEHTY:
MPOBEICHUIO NPAKTUYECKUX M JIaDOpAaTOpPHBIX pabOT, ONUCAHHUIO PE3YJIbTATOB
YYEHUYECKOTO JKCIEPUMEHTA, COOIIOJEHUI0 HOPM U TpaBwil Oe30macHo paboThl B
XUMUYECKOU 1Ta00paTopuHu.

Peanuzauus nanHON nporpamMMsl B rpoiiecce 00y4eHHs TO3BOJIUT 00 Yy4aroIuMCs
c 3IIP ycBouTh KIIIOYEBbIE XMMHUYECKHE KOMIIETCHIIMHM W TIOHSATH POJIb M 3HAUCHUE
XUMUU CPeJIU JPYTUX HAYK O MPUPOJIE.

N3yyenue XumMuM CcrnocoOCTBYET (POPMUPOBAHUIO y OOYYAIOLIUXCS HAYyYHOTO
MHUPOBO33pPEHUS, OCBOCHUIO OOIIEHAYYHBIX METOJAOB (HAOIIOJAEHUE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJIETUPOBAHHUE), OCBOCHMIO MNPAKTHYECKOTO IMPUMEHEHHS Hay4YHBIX
3HAHWM, OCHOBAHHOTO Ha MEXIPEAMETHBIX CBA3SIX € mpeaMmeTamu «OKpyxKarouui
mupy, «®dusukay, «buonorus», «leorpadus», «Marematukay u (HOpMHUPYET
KOMIIETEHIIMM, HEO0OXoAuMble JUIsi TPOJOJDKEHHs  o0pa3oBaHUsi B 00JacTH
€CTECTBEHHBIX HaYK.

N3yuyenue XuMuM CHOCOOCTBYET pa3BuTHIO Yy oOydarommxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpaXke€HUsA, (YHKUMOHAIBHOW  T'PaMOTHOCTH,  yMEHUS
BOCIPUHMMATh W KPUTHUYECKH aHAIM3UPOBaTh HWH(OOPMAIMIO, MPEICTaBICHHYIO B
pasnmuuHbIX Gopmax. 3HAYUMOCTh TIpeAMeTa sl pa3BUTHUS KM3HCHHOW KOMIIETEHIIMHU
oOyuaromuxcsa ¢ 3I[IP 3akmiouaeTrcss B yCBOGHMHM OCHOBBI XHUMHUYECKMX 3HAHMWIA,
HEOOXOJMMBIX [l TIOBCEAHEBHOM >KM3HU; HABBIKOB 370pPOBOTO M 0OE30MACHOrO st
YeJioBeKa M OKpY’Karolllel ero cpeibl o0pasza >XKu3HH; GOPMUPOBAHUHU IKOJIOTUUYECKOU
KYJIbTYPBL.

[Iporpamma oTpaxkaeT coaepkaHue 0oO0ydeHUs mpeaMery «XUMHus» ¢ y4eToM
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOyuaromuxces ¢ 3[1P. OBnanenue yueOHbIM
npeIMeTOM «XHUMUS» MPEJCTaBISET ONPEEICHHYIO TPYIHOCTh JJI1 00y4aroluxcs ¢
3IIP. D10 CcBsI3aHO C OCOOEHHOCTAMH MBICTUTENBHON NIEATETLHOCTH, MEPUOIUUYECKIMU
KoJIe0aHUSAMHU BHUMAHUS, MAJIbIM 00bEMOM MaMSTH, HEIOCTATOYHOCTHIO 0OIIEro 3amnaca
3HAaHUM, MOHWXEHHBIM IIO3HABATEIBHBIM HHTEPECOM U HU3ZKHUM YPOBHEM PEYEBOIO
pa3BUTHSL.

Jlns mpeononeHuss TPYAHOCTEH B M3YYEHHHM YYEOHOro mpeaMera «XHUMUS
HeoOXxoauMa ajanTaiys oobeMa M XapakTepa yueOHOTO MaTepuaja K Mo3HaBaTeIbHBIM
BO3MOXKHOCTSM JTAHHOM KaTErOpuu OOyYaroMIMXCsA, Y4eT UX OCOOCHHOCTEH pa3BUTHSA:
HCIIOJb30BaHUE aJTOPUTMOB, BHYTPUIPEAMETHBIX M  MEXIPEAMETHBIX CBA3EH,
IIOCTENEHHOE YCIIOKHEHUE U3Y4aeMOro Marepuaia.

[Ipy w3yyeHMHM XUMHH HEOOXOJAMMO OCYIIECTBISATh B3aWMMOJEHCTBHE Ha
MTOJIMCEHCOPHOU OCHOBE.

TeopeTtnueckuid Marepuan pPeKOMEHIYETCS U3y4yaTh B IIPOLECCE MPAKTUYECKOU
NEeATeNIbHOCTU. BO3MOKHO BBIJIENIEHUE OTIIEIbHBIX YPOKOB Ha PELICHHE 3a/lady B CBSI3U
CO CIIOKHOCTHIO aHanmu3a Tekcra obOywaromumucs c 3[IP. Oprannueckoe eIWHCTBO
MPAKTUYECKON M MBICIUTENbHON AESATEIbHOCTH OOYYalOlMXCAd Ha YpOKaX XUMUH
CIIOCOOCTBYET NMPOYHOMY M OCO3HAaHHOMY YCBOEHHIO 0a3UCHBIX XMMHYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHHUE MPU U3YYCHUU XUMHH YACISIETCS U3YYEHUIO «CKBO3HBIX)
MOHATUNA U POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUSI MaTepUala.

Henu u 3agaun u3yueHus: yaeOHOIro npeaMera « X uMHUsH)



O6mme uenu wu3ydeHuss y4yeOHoOro mnpeamera «XUMUSA» MPEICTaBICHbl B
OenepanbHOil  paboyelt mporpaMme OCHOBHOTo oOmiero obOpaszoBanus. OHu
AKTyaJIU3UPOBAHBl C YYETOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIEro
o0pa30oBaHusA, HAMPABIEHHOCTH OOYYEHMs] Ha pa3BUTHE M CaMOPA3BUTHE JHUYHOCTH,
(dopMupoBaHuEe €€ HMHTEJUIEKTa M 001eld KyabTypbl. OOydYeHHE YMEHHUIO YYHUTHCS U
MPOJ0JIKATh CBOE 00pa30BaHME CAMOCTOSITEBHO B HACTOSIIEE BPEMsl SIBISETCS OAHOU
U3 BOXKHEUIIUX QYHKIUNA y4eOHBIX IPEAMETOB, B TOM YHCIE U «XUMUN.

Hnst obywatomuxcest ¢ 3IIP, Ttak e, Kak ¥ [ HOPMATUBHO Pa3BUBAIOILIUXCS
CBEPCTHHUKOB, OCBaMBAIOLIHUX OCHOBHYIO o0pa3oBaTeIbHYI0 porpaMmmy,
JOMHHHPYIOLIEEe 3HaYCHUE MPUOOPETAIOT TaKUE LIETH, KaK:

dbopMHUpOBaHUE  UHTEUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO PEILICHU, CTOCOOHOM alanTHpOBaThCs
K OBICTPO MEHSIOLIUMCS YCIIOBUSIM >KU3HU;

HAIPaBJICHHOCTh OOYYEHMs] HAa CHUCTEMAaTHYECKOE MNPUOOILECHHE Yydaluxcs K
CaMOCTOSTEIbHOM MO3HABATEIBHOM NESITEIbHOCTH, HAYYHBIM U IPAKTUYECKUM METOAaM
no3HaHus, (GOPMHUPYIOLUIUM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUMU;

o0OecrieyeHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHHUIO OO0yUYarOIIUMHUCS
OTbITa Pa3HOOOPA3HOMN NIEATENTbHOCTH, TO3HAHUS M CAMOTIO3HAHUS, KIIOYEBbIX HABBIKOB
(KJTF0YEBBIX KOMITETEHIINI ), UMEIOIIUX YHUBEPCATIbHOE 3HaUCHHUE ISl pa3JIMYHBIX BUJIOB
JeSITeNIbHOCTH;

dbopMupoBaHUE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPYXKAIOIIET0 MUpa
Ha OCHOBAHWHU 3HAHUU U OIBITA, OJYYEHHBIX IPU U3YYCHUN XUMUU;

dbopMupoBaHuEe y OOYYAIOMIMXCA TYMAaHUCTUYECKUX OTHOUICHUHN, MOHMUMAaHUS
[IEHHOCTH XMMHYECKUX 3HAHUHA I BBIPAOOTKH SKOJOTUYECKH I1eJIecCO00pa3HOro
MOBE/ICHUSI B OBITY U TPYAOBOM JESITEILHOCTH B LEISX COXPAHEHUSI CBOETO 3/I0POBBS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

pa3BUTHE MOTHBAIMM K OOY4YEHHI0, CHOCOOHOCTEH K CaMOKOHTPOJIIO W
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHHS OOIEYEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOpY TTPOG IS U HAMPABICHHOCTH JaJIbHEUIIIETO 00yUeHHs.

Kypc HanpasiieH Ha pelieHne cleayonux 3a1a4, 00ecnedrnBaonuX pealn3aluo
JUYHOCTHO-OPUEHTUPOBAHHOTO U JACSTEIBHOCTHOTO MOAXOJOB K OOYUYEHUI0O XUMUHU
oOyuarommuxcs ¢ 3[1P Ha ypoBHE 0OCHOBHOT'O 00111eTO 00pa30BaHUS:

(GopMupoBaHUE TEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX TMPEICTABICHUNH O
BEIIECTBAX, UX IIPEBPALICHUAX U PAKTUYECKOM IPUMEHEHUH; OBJIAJICHUE TIOHATUHHBIM
annapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

0CO3HaHUE OOBEKTUBHOI 3HAYUMOCTHM OCHOB XMMHYECKOM HayKH Kak o01acTu
COBPEMEHHOI'O E€CTECTBO3HAHUS, XWMHUYECKMX MPEBpPALEHUNA HEOPraHWYECKUX U
OpPraHUYEeCKUX BEIIECTB KAK OCHOBbI MHOTHX SIBJICHUM XUBOW U HEXWBOM IMPUPOJBI;
yrayOJaeHue npeiCTaBICHU 0 MaTepUaJIbHOM €UHCTBE MUPA;

OBJIaJICHUE OCHOBAMH XMMHUYECKOW IPaMOTHOCTH: CIIOCOOHOCTBIO AaHAJIU3UPOBATH
U OOBEKTHBHO OIICHMBATHh YXU3HEHHBIE CUTYalllW, CBSI3aHHBIE C XWMHEH, HaBBIKAMH
Oe3omacHOro oOpalieHus ¢ BEIIeCTBaMH, HCMOJb3yEeMbIMH B TOBCEIHEBHOM >KU3HH,
YMEHUEM aHAJIM3UPOBaTh M IUIAHUPOBATh 3KOJIOTMYECKH O€30MacHOE NOBEIACHUE B
LEJISIX COXPAHEHHUS 310POBbS M OKPYXKAIOLIEH Cpeibl;



dbopMupoBaHUE YMEHUIN YCTaHABIMBATH CBSI3M MEXKIY pPeaibHO HAOII01aeMbIMU
XAMHYECKUMU SBIICHUSMH M TIPOILIECCAMH, TIPOUCXOSAITUMU B MHKPOMHPE, OOBICHSITH
MPUYUHBI MHOTOOOpa3us BELIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHUS, a
TaK)Ke 3aBUCUMOCTh TPUMEHEHUS BEILIECTB OT UX CBOUCTB;

MPUOOPETEHHE OINbITAa MCIOJIb30BAHUS PA3JIMUYHBIX METOJIOB M3YUEHHs BEIIECTB,
HaOJIOJIGHUsT 32 WX TPEBpallEHUSIMHU TPU TMPOBEICHUM HECIO0XHBIX XUMHYECKHUX
HKCIIEPUMEHTOB C UCIOJIb30BAHUEM JIa0OPATOPHOIO 000PYI0BaHUS U IPUOOPOB;

dbopMupoBaHuEe NPEACTABICHUNA O 3HAYCHUU XUMHUYECKOW HAYKH U PEIICHUU
COBPEMEHHBIX IKOJIOTHUECKUX MPOOIEM, B TOM YUCJIE B MPEIOTBPAIIEHUH TEXHOTEHHBIX
1 DKOJIOTUUECKUX KaTacTpod.

Oco0enHocTH 0TOOPA M aaNITALMHU Y4e0HOI0 MATEpPHAJIA 110 XMMHUH

OOyueHne y4eOHOMY TpeAMETy «XHUMHS» HEOOXOJMMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUH IJIi YCBOEHHUS MPOTPAMMHOTO MaTepHuana OO0YydYaroIIUMUCS C
311P. Bosblioe BHUMaHUE AOMKHO OBITH yJEJIEHO OTOOpy ydeOHOro marepuaia B
COOTBETCTBUM C MIPUHIIUIIOM JOCTYIMHOCTH MPU COXPAHEHUH OOIIEro 6a30BOro ypOBHSI.
OH 10MKEeH MO COACPKAHUIO U 00beMYy OBITh aJalNTUPOBAHHBIM JJII O0YYAIOIIMUXCS C
3IIP B CcOOTBETCTBUU C UX OCOOBIMHU 00pa3oBaTeIbHBIMU TOTpeOHOCTSIMU. ClemyeT
oOyerynuTh OBJIaZcHUE MarepuasioM oOydaronumucs ¢ 3[IP  mocpenctBom ero
JETATBLHOTO OOBSICHEHHSI C CUCTEMAaTHYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKOM
B IIPUMEHECHUH 3HAHWUM C HCIOJb30BAaHUEM MPUEMOB AITOPUTMHU3AIMN U BU3YAIBHBIX
orop, 00y4eHHUs CTPYKTYPHUPOBAHUIO MaTepHuala.

Bonpiioe 3HadeHue nJisl MOJHOLIEHHOTO YCBOEHHUS Yy4eOHOro marepuajia UMeeT
oropa Ha MEXIIPEJIMETHbIE CBSA3M BOMPOCOB, U3y4YaeMbIX B JJAHHOM Kypce, ¢ TaKUMHU
yueOHbIMU TipeameTamMu  Kak «l'eorpadus», «Duszuka», «buonorus». Ilo3Bosss
paccmaTpuBaTh OAMH M TOT >K€ Y4eOHBI Marepuan C pa3HbIX TOYEK 3pPEHHs,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro Jy4IIeMy OCMBICIEHUIO, Oojiee MPOYHOMY
3aKpETUICHUIO MOJYyYEeHHBIX 3HAHUH U MPAKTHUECKUX YMEHUH.

[Ipu moAroToBKE K ypoKaM y4YuTelb JOJDKEH MPEeayCMOTPETh (POPMUPOBAHUE Y
oOydJaromuxcs YMEHUH aHAJIM3UPOBaTh, CPAaBHUBATH, 0000IIaTh N3ydyaeMblii MaTepHall,
IUTAHUPOBATh TMPEJCTOSIIYI0 paldOoTy, OCYIIECTBIATh CaMOKOHTpPOJdb. Heobxomumo
MOCTOSIHHO ~CIIEJIUTh 32 TPAaBWIBHOCTBIO pEYEeBOTO O(OPMIICHHUS BBICKA3BIBAHHM
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOGHHOCTSIMU TIOBEACHUSHU JAESITEIBHOCTH, oOywatomuxcsi ¢ 3I[IP
(pacTOpMOXKXEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOIUM CTPOXKAUIIUNA KOHTPOJIb
COOJIOICHUST TIPABIJI TEXHUKUA O€30MaCHOCTH TP MPOBEJCHUM JIa0OPAaTOPHBIX padoT B
XUMUYECKOM KaOUHETE.

IIpumepHble BUABI desATedbHOCTH oOy4yarommxcss ¢ 3IIP, o0yciioBiieHHbIE
0co0bIMHU 00pa30BaTEILHBIMU MOTPEOHOCTAMH H 00ecleYrBaAKIINe OCMBICICHHOE
OCBOCHHE COJepPKaHUU 00pa30BaHU MO NpeAMeTy «XHMHUD)

Conepxanue BUAOB JaesTenbHOCTH oOydwaromuxcs ¢ 3[IP Ha ypokax Xxumwuwm
ompesieNsieTcsl UX OCOOBIMU 00pa3oBaTeNbHBIMUA TOTpeOHOCTSIMH. [lomMuMO MHPOKO
ucnoibzyeMbix B @OII OOO obuux s Bcex 0oOy4arolmuxcsk BUAOB AESTEIbHOCTH
CIeNyeT YCWIHTh BHIBI JESITCIbHOCTH, CHCHU(PUYHBIC IS JaHHOW KaTerOpHUH
oOyyaromuxcs, 1jsi 00ecredeHus OCMBICJICHHOTO OCBOCHHUS COJIEpKaHUsI 00pa30oBaHuUs



M0 TMPEAMETY: YCHICHHE MPEAMETHO-TIPAKTHYCCKON MEATeILHOCTH C aKTHBU3AIHUCH
CEHCOPHBIX CHCTEM; YepeJIOBAHHME BUAOB ACATEIBHOCTH, 3aJCHCTBYIONMINX DPa3TMIHbBIC
CEHCOPHBIC CHCTEMBI; OCBOCHHE MaTepHaia ¢ OMOPOH Ha alTOPHUTM; «IIOIIaroBOCTh» B
M3YYCHUHN MaTepHalia; MCIOJIb30BaHHUE JTOMOJHUTEILHON BU3YaJbHOUW OMOPHI (TIJIAHBI,
o0pa31ibl, CXeMbI, IIa0JOHbI, ONIOpHBIE Ta0IUIbl). [l pa3BuTus y oOyvaromuxcs ¢ 3[1P
YMEHHS JIeJlaTh BBIBOJBI, (OPMUPOBAHUS TPAaMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HEO0OXOIMMO WCTIOJB30BaTh OMOpHBIC cioBa W kimmie. Ocoboe BHUMAaHHE CIEIYET
yIeTUTh OOYYCHHIO CTPYKTYPHUPOBAHHMIO MaTepHalia: COCTABJICHHE PHUCYHOUHBIX H
BepOaIbHBIX CXEM, COCTaBJCHHUE TaOJMIl, COCTaBJIeHHE KJacCUPUKALUU C
0003HaYEHHBIMH OCHOBAHUSAMHU TS KJIacCH(PUKAIIMKA M HAMOJTHCHUE WX MPHUMEpPAMH U

APp.

Jnst oOyuaromuxcs ¢ 3IIP cymiecTBeHHbIMH SIBISIIOTCSL MPUEMBI  pabOTHI €
JEKCUYECKUM MaTepuasioM mno mpenmery. [IpoBoautcs cnenumanbHas paboTa Mo
BBEJICHUIO B  AKTHBHBIM  CJOBapb  OOyYarolIMXCsl ~ COOTBETCTBYIOIIECH
TepMUHOJOTUU. M3yuaemble TepMHUHBI BBOJSATCA Ha TMOJMCEHCOPHON OCHOBE,
oOs3aTeNbHA BU3yalbHas MOJAJEPAKKA, aJTOPUTMbI pabOTHI C OMNpENETICHUEM,
OTIOPHBIE CXEMBI JIJI aKTyaJIU3aluA TEPMHUHOJIOTUH.

MecTo y4eOHOro npeamera « XMMHUsD> B y4eOHOM IJIaHe

B coorBercTtBUM ¢ DepepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero o0pa3oBaHUs y4eOHBIM mpeaMeT «XHUMUs»
BXOJIUT B MPEAMETHYIO 00s1acTh «EcTecTBeHHOHAYYHbIE MPEIMETHI» U SBIACTCS
00s3aTENBHBIM ISl U3YUCHHUS.

Y4eOHBIM TUTaHOM Ha €€ u3ydeHue oTBe/ieHO 136 yueOHBIX 4acoB — 10 2 4
B HEJIENIO B 8 U 9 KJlaccax COOTBETCTBEHHO.

Conepxanue ydyeOHOro mpeaMera «XHUMHs», TMPEACTABICHHOE B
®denepanbHO pabouelt nporpamme, coorBerctByeT I'OC OO0, pazpaboraHo
¢ yuetom denepanbHON OCHOBHOM 00pa3oBaTelIbHON MPOrpPaMMbl OCHOBHOTO
obmero oOpa3oBaHUsA IO Y4YeOHOMY TpeaAMeTy «XHMHUSA», COOTBETCTBYET
denepanbHOM  amaNTUPOBAHHOM OCHOBHOM 00pa3oBaTeIbHOM IIporpaMme
OCHOBHOTO 00IIIero o0pa3oBaHMs OOYYAIOMIUXCS C 3aIEPIKKON TICUXHMYECKOTO
pPa3BUTHAL.



JEKCUYECKUM MaTepualioM no npeaMmery. [IpoBoautcs cnenuanbHas padora
N0 BBEJCHUIO B AaKTHUBHBIA CJOBapb OOYYAIOMIMXCA COOTBETCTBYIOLIEH
TEPMUHOJIOTUHU. M3ydaeMble TEpPMUHBI BBOAATCS Ha NOJMCEHCOPHON OCHOBE,
o0s3aTeNbHa BU3yalbHas MOAAEPHKKA, AITOPUTMBI paOOTHI C ONPEIAECICHUEM,
OTIOPHBIE CXEMBI I AKTYyAJIU3aLUA TEPMUHOJIOTHUH.

MecTto yueOHOro npeamera « XMMus»» B y4eOHOM IJIaHe

B COOTBETCTBHUH c denepanbHbIM rOCyJapCTBEHHBIM
oOpa3oBaTelbHbIM CTaHJAPTOM OCHOBHOI'O OOIEro 0Opa3oBaHUS YUEOHBIH
npeaMeT «XUMUS» BXOJIUT B MPEAMETHYIO 00JacTh «EcTecTBEeHHOHAYYHbIE
NpPEIMEThI» U ABIIAETCS 005S3aTeNbHBIM JIs1 U3YUYEHUSI.

VY4eOHbIM MIaHOM Ha €€ u3yuyeHue oTBeieHo 136 yueOHbIX YacoB — IO
2 4 B HeAeno B 8 M 9 Kiaccax COOTBETCTBEHHO.

Copnepxanue yueOHOro mnpeaMera «XUMHUS», MPEICTaBICHHOE B
OenepanbHOil  paboueld mporpamme, cooTBerctByeT @DPI'OC  OOO,
paspabotano c¢ yuerom DenepanbHOl OCHOBHOM 00pa3oBaTeIbHOMU
IpOrpaMMbl OCHOBHOT'O 00IIero 00pa3oBaHHs MO y4eOHOMY MpEeIMETY
«Xumusi», coorBercTtByeT DenepanbHOM aJanTUPOBAHHOW  OCHOBHOM
oOpa3oBaTelbHOM  MporpaMMe  OCHOBHOro  00mero  oOpa3oBaHUs

00y4Yaromuxcs ¢ 3aIePKKON ICUXUYECKOTO PA3BUTHSL.
COOEPXAHUE YHEBHOIO NPEAMETA « XUMUA»



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MUECKHE CBOMCTBA BELIECTB. ATPETATHOE COCTOSHUE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTeNnbHAS MOJICKYJISIpHAas Macca. MaccoBas 10151 XUMUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemectBa. Momnb. Monsipaas macca. B3anMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMHUUYECKHUE SBJICHHS. XUMHUUECKash peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUs, 3aMeIleHNs, OOMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB O0Opa3lOB HEOPTaHMYECKHUX BEIISCTB, HAOIIOJICHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHUE TMPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
mean (I1) mpu HarpeBaHuu, B3aUMOICHCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBIIApUBAHUE, TUCTUWUIAIMS, XpoMaTorpadus, MPOBEJACHHE OYNUCTKUA MOBAPECHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIeH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT U MPOCTOE
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xucinopona. CrnocoOsl



MOJIYYeHHs] KUCJIopoAa B J1adOpaTopud M MOpPOMBIILIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHIOTEPMHYECKHE pEaKkuuu. TOIUIMBO: Yrosb M MeETaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CBOMCTBA BOJABL. Bojga kak pacTBoputelb. PacTBOpHIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpHpojie U B KU3HU 4YesoBeKka. KpyroBopoT BoJbI B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okxcumoB. @DuU3WYECKHME U XUMUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. Ouszndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psan aktuBHocth MetaiioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIEHUE CONEPKAHUS KUCIOPOIa B BO3/IyXE, MTOIyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIGHHE C oOpas3laMu OKCHIAOB U
ONHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCTIOJIB30BaHUE BHUJICOMATEPUAIOB), HaOMOIeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatprieM ©  KaiublieM) (BO3MOXXHO  HMCIIOJb30BaHUE  BUACOMATEPHUAJIOB),



UCCJEeI0OBaHUE O00pa3lOB HEOPraHMYECKUX BEUIECTB pPa3jIUWYHbIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (1) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METalUIaMM, PEAKUWN HEUTPANIU3alUU, IOJIYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'O0 MeTajula APYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTEIBHO-BOCCTAHOBUTE/IbHBIE PeaKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuonnueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. PU3NYECKHII CMBICI NOPSAKOBOTO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
[Tepuonnueckoit cucremsl [l. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUSl paguyca aTOMOB XHUMHUYECKHX JIIEMEHTOB,
METaJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJIA pa3BUTHsA Hayku W mpaktuku. . M. MenaeneeB — yd€HbId U
IPaKJIaHHH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemmnoie ceéazu



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK W MOHSITUM, SIBIAIOMINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE MOHITHS: HAay4YHbId (DaKT, TUIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKalusa, MNepPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3apsi, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOpPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX OJIEMEHTOB TNEPBBIX TPEX MEPHOJOB, KalMs, KalblLHUs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKON PEIIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATYpa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMA4eCKUX peakui Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHsaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [IoHATHe 0 TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTHe 0 XuMHUeckoM paBHOBecuU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAKIUMU W MOJIOKEHUE XHWMHYECKOIO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKuu. CocraBneHnue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON AUCCOLUALMU. DIIEKTPOIUTHI U HEJEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHbIE HMOHHBIE YpaBHEHMs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBaHMW U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEI[ECTB — METAJJIOB M HEeMeTaUioB (rpadura u anMasa), CIOXKHBIX BEIIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pEaKiuu
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca IUCCOLMAIMU KHUCIOT, IIeJoYed U  coJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(o6pa3oBaHue ocajka, BbIJIEJIEHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ IIPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakuuu pasjoKeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHUYECKHUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, peEILICHUE
AKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepuctuka TamoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHWYECKHE CBOMCTBA Ha MpPUMEpPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETalIaMH, IesioyamMu). XJIOpPOBOAOPOA.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue cBoMcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndecKkue u
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kuciota, (HU3MYECKHME UM XHMHUYCCKHE CBoWcTBa (00mmMe Kak
MpEeACTAaBUTENd KJlacca KHUCJIOT M crenuduueckue). XHUMHUYECKHE PEeaKIluu,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COCIUHEHHN B MpUPOJE. XHUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapaktepuctuka 31aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
¢u3znueckre U XuMu4yeckue cBoiicTBa. Kpyrosopot azora B mpupoae. AMMHUak, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydyeHue U npuMmeHenue. Coyin aMMOHUS,
ux (pU3nyYecKre U XMMUYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHHUsI. A30THasi KHUCJIOTa, €€ moJiydeHue, (PU3NYECKUe U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpeACTaBUTENs KJacca KHUCIOT U crneuuduyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMSI B KadeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE NOXAM, 3arpsi3HEHHE BO3/Ayxa, MOYBBI W BOAOEMOB). dDocdop,
altoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pocharoB B KauecTBe MUHEPATIbHBIX Y100 pEHUH.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTEMEHU  OKHUCJICHUS.  YIIepoja,  aUIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriiepoaa B npupojge. OKcuabl yriepojaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTA B €€ CONM, X (PU3NUeCKue U XUMHYECKHUE CBOICTBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUIICH, 3TaHOJ, TJIULEPHUH, YKCYCHAsl KUCIOTA).
[IpupoaHbie HWCTOYHHKK YTIEBOAOPOAOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (OE€H3MH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaAX, OelKax, yraeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcuse kpemuus (1V) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIOJB30BAHUE B
OBITY, B MPOMBIIUIEHHOCTH. BakHellue CTpouTEeIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B OBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajloreHOB M WX COCJAMHEHUM (BO3MOXHO HCHOJb30BAHHUE BHUIEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl © €€  coeAUMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJIoficHUEe TpU3HaKa e€ MpPOTeKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX yIOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aicopOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJIyYyeHUue, coOMpaHue, paclio3HaBaHUE U M3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJCHNE KauyeCTBEHHBIX peakiuii Ha KapOoOHAT U
CWIMKAT-UOHBl W HW3yYE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3az1a4 no teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mrast xapakTEPUCTUKA XUMHUECKHX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKas] ~ KpUCTANIMYECKass  pemérka.  DIEKTPOXUMHUYECKUU Pl
HaMpsHKeHU MeTamnoB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rme
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUe B [lepuoamyeckon cucreMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJICHUE B IMPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHUABI HATpusg MW Kanus. [IpumMeHeHue MIeNOoYHBIX METalIOB W UX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmue coequHeHuss Kaublus (OKCHUJI, THUIPOKCHI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C o00pa3llaMd METAJIOB W CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSIT M HATpUS C BOAOW (BO3MOYKHO HCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEJOBAaHNUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelie3a B KUCIOPOJE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), mequ (1), HaOaIOACHKME U ONMUCAHHUE MTPOIECCOB OKPAIIMBAHMS
IUITAMEHW HMOHAMM HATpus, Kaiuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUS.

XuMHS M OKpPY:Ka0LIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHYECKHX OKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHIIeHTpaius BeuiecTs, nainee — [1JIK). Ponp xumMuu B penieHnn 3K0JIOrM4ecKux
mpooIeMm.

Xumuueckuit IKcnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemunle cea3u



Peanuzanmst MeXIpeIMETHBIX CBS3€H NMPU HM3YYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOJIb30BaHUE KaK OOIMUX E€CTECTBEHHO-HAyYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISTIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccu(UKamus, TMEePUOAUIHOCTh, HAOIIOIECHNE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wMaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
M30TOIBI, PaJMOAKTHBHOCTH, MOJICKYJIA, JJICKTPHUYCCKUH 3apsjl, MPOBOIHUKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
pemérka, CIuiaBbl, (PU3WYCCKUE BEIUYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, IbIxaHue, Owocdepa, IKOCHUCTEMa, MHHEpaIbHBIC
yJI0OpEHHUsI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN JI€SITEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3ydbTaThl  OTPAXKAOT  TOTOBHOCTh  OOYyYaKOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJeAuI0, MOHMMAaHUs 3HAYCHUS] XUMHUYECKOM HAyKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JIPyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHE M IIOCTYIIKM CBOMX TOBApUILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM W COCTaBISIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJyYEHUE HOBBIX 3HAHUHU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOH, JIOCTYIMHBIMH TEXHUYECKUMH CpPEJACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHHE ITOCIICICTBHH H
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUS TMpaBW 0€30MacHOCTH MpU  OOpaIIeHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBOXCHUEC K TPYAy W pe3yJibTaTaM TPYIOBOH ACATCIBHOCTH, B TOM 4YHCIIC Ha
OCHOBE IPUMEHEHUS TMPEJAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVNBUAYATBLHON TPACKTOPHH MPOIOJDKCHHUS 00pa30BaHUS C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPO(eCcCUOHAIBHON NESITEbHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJydaeMble MPU U3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W MyTeH UX pEeIIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIINT, TUTIOTE3a, (aKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOeE.), KOTOPHIC
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIEC, PETYJIATUBHBIE), KOTOpbIE 0O€cneuynBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KIacCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TPOIIECCE TMO3HAHUSI TOHATHS (TIPEIAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMu — MpHU PElIeHUH Y4eOHO-TT03HAaBATENbHBIX 3a7a4, ¢ Y4ETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEC/ICTBEHHBIE CBSI3U |
IPOTUBOPEUHUS B U3YyUAEMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE ONbITa MO IUIAHUPOBAHHUIO, OpPraHW3allMd U TIPOBEJCHUIO
VUCHHUYECKHX OJKCIMEPUMEHTOB, YyMEHHE HaOII0gaTh 3a XOJOM MpoIiecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUSA, COCTABISATh OTUET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OpPM MpE/ICTaBICHUS, MOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTHUUECKH OIICHUBATh MNPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEAEIEHHOrO TUIla, TPUOOPETEHUE OMBITA B
00JaCTH  MCMOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJayd HECIO0XXKHBIMU CXEMaMH, JHharpaMmamu,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKpY’Karolleil MNpUupoHON
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHBIE  pe3yjbTaThl  IO3HABATEIbHOM
NEATEIbHOCTA B YCTHBIX M IIMCBMEHHBIX TEKCTaxX; JeJlaTb MPEe3eHTalUI0
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JECHCTBHI, OIpENEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
IIO3HABATEIBHBIX 3a/a4, CAaMOCTOSATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUU C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOLIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOydenus B 8 ki1acce nmpeaMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHECHUSA, PEAKUMH PA3JIOKEHUS, PEAKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHAs KOBAaJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(MpoLEHTHAs! KOHLIEHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMmynaMm, BHI XHUMHYECKOW CBs3W (KOBaJICHTHass M HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX MOJIOKEeHUsA B llepmommueckoit cucreme,
3aKOHOB COXPAaHEHUs MAacChbl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIAPHOTO YUYEHHUsI, 3aKOHa ABOTraapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIN4aTh IMOHITUSA «TJIABHAA
noarpynna (A-rpymnma)» u «mnodounas noarpymnmna (b-rpymnmna)», Maneie u
OomnbIIMe TEPHUOJBI, COOTHOCUTH O0O3HAYEHHS, KOTOpPHIE HWMEIOTCS B
tabnune «llepuonmueckas cucrema xumudeckux osnemento J[. .
MengeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peakuuu (MO YHUCIY M COCTAaBy Y4YacTBYIOIIMX B pPEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHYECKOro »3JeMeHTa 1o Qopmyle
COEIMHEHNS, MAaCCOBYIO JIOJIKO BEILECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIBLHON AESTENIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NJI1 U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METOJbI
No3HaHUsI — HaOI0/IeHne, H3MEpEeHUE, MOCIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
1abopaTopHBIM 00OpyAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C IOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kjiacce mpeIMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XMMUYECKasi peakiusi, XUMUYECKasl CBs3b, TEIJIOBON 3(PPeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IUCCOLMALMS, PEaAKIMU HOHHOTO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METAJUTMYECKasi), KPUCTAJUIMYECKasi pEHIETKa, KOPPO3Us METAILIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUuuH, NPEAEIbHO JOMyCTUMAs
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIACCy COEIMHEHUN 1o (opmysaMm, BHUA XUMUUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps/l MOHA MO0 XMUMHUYECKOU (hopMmyIie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKUCHIBATH M XapaKTepHU30BaTh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHSATHS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», Maible W OONbIIME TEPHOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabimie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJICKTPOHOB U
pacrpefielieHie HX 10 DJIEKTPOHHBIM CJ0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUMN B
npejenax MajibIX MEPUOJ0B U TJIABHBIX MOJATPYIIT C YYETOM CTPOCHUSA UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy U COCTAaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIME W CHCIU(HUCCKUE XUMHUYSCKHUE
CBOMCTBa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
MpUMEPAMU MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKUUA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OanaHca 3TUX PEaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOKHOCTH TPOTEKaHUS XMMHUYECKUX TMPEBPAICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJieMeHTa 1o (opmyre
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHbIM O0OpYyIOBAaHUEM, a TakXKe IMpaBWiIa OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSMH TIO BBIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, MOATBEPKIAIONIME  KAYeCTBEHHBI  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
noaua-, kKapOoHat-, docdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTEILHON AESTEIbHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBISBICHHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YCHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HAOJIIO/ICHNE, W3MEpPEHUE, MOJEIUPOBAHHE, IKCIEPUMEHT (peasbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (pPOBbBIE)
n/n TeM MPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 9 bubmmoreka [{OK
MPAKTUYECKOUN ACATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Boaopoa. [lonsitue o kucnorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [JOK

. 7
31 XUMHUYECKUX AemeHToB /l. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Bubmorexa [IOK
) KHCITUTCILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XMMH4YecKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obumpe cBOHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COEIUHEHUS 16 httos://m.edso.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B Bexa 3 bubmmoreka [IOK
' CILIECTBA M MATCPHAIIBL B AKHSHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 BheMS 3 bu6moreka [IOK
C3EPBHOC BD https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa IOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas pabota Ne 1 «[Ipasuia
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecu. CriocoObl bubmuorexa [JOK
4 . 1
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N pHMEp https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bu6mmoreka [JOK
6 ATOMBI H MOTICKYJIbI L https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U crnoXXHBIE BElleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
umiieckas Gpopmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JIEMEHTOB
OTHOcCUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemecra. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHUSAM XUMHUYCCKUX Bubmmorexa [IOK
B . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTposnpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BeecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIILJICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHITHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS . a, CIToCOOBI c)ero bubmorexa OK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa Bubmmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 du3ndecKknue U XMMHUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ffod4ddo
29 [ToHsTHE O KHCIIOTAX U COJISAX bubmorera [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOpoaa B bubnunoreka [JOK
J1a00paTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o teme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa

33 BEIIIECTBA Ia3a [0 €r0 U3BECTHOM bubmorera [TOK

. Y https.//m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brrunciienus 006MOB ra3os 10

34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P .. P . https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B

35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIe

37 M HEHACKIIIIEHHBIE pacTBOPHL. MaccoBas bubmorexa HOK

m P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 mo Teme

38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bomoposa. Bona» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccudukaius, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmiorexa LOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, KIaccuuKaius, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorexa [TOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOJCTBa
[IpakTuueckas pabota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bu6moreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001Ienre U cucTeEMAaTH3als 3HAHUI
B 1 https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubmnorexa [JOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOMBITKH KIacCUPUKAIIIH
51 XUMHAYECKUX JIIEMEHTOB. [loHsTHE O bubmorexa [IOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [lepuoanueckas cucTeMa XUMHYECKUX bubmotera [JOK
pHOA https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
Ctpoenue 3JIeKTPOHHBIX 000JI0UeK
95 aToMOB 3JiIeMeHTOB [lepuoanueckoit bubmorexa LHOK
pHoa https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. MenaeneeBa
XapakTeprucTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa s
57 pa3BuTHA HayKu U npaktuku. /. 1. bubnuoreka [IOK
MenneneeB — y4€HBIH, Me1aror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
PesepBublit ypok. O60011eHe 1
58 CI/ICTIe)MaTI/I?;Zp ust 3HaHPII>I'IH / Bubmmorexa [JOK
. I https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
KonTtponsHas padota Ned4 o teme
59 «Ctpoenne aroma. XUMHUUYECKasi CBA3b) bubamorera LOK
p . ’ https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepoyHas paboTa
DIJIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnuoreka [JOK
60
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
61 nu
OHHAT XAMHHCCRAL CBAH https://m.edsoo.ru/00adac34
62 KoBanentHas nonsipHas XuMu4uecKkas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHast XUMHAYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [{OK
66 OKxuCIATEN U BOCCTAHOBUTEIN 1 httos://m.edsoo.ru/00adb076
PesepBHrlil ypok. O600111€HIE U
67 CI/ICTIe)MaTI/BZp us 3HaHPII>I'IH [0 TEME 1 bubmmorexa [JOK
a https://m.edsoo.ru/00ad9cb2
«CtpoeHne aroma. XUMHYECKAsT CBS3b»
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCcTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX 3nemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpeHue U yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XxuMuaeckux 1 bubnuoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [IOK
PEAKIIH. https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaAKIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOUTHYECKON
10 nucconuauuu. CWibHbIE U clla0ble bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmorexa [IOK
¥p peakit https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE IIPEACTABIECHUIN bubmorexa [IOK
pvn https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOITHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
ped . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAIIIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0o00IIeHNE B CHCTEMAaTH3aIIH bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmaorexa OK
p https://m.edsoo.ru/00addbfa
3a71auy
Kontponsnas pabora No2 mo teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALIUI Bubmiorexa TOK
P A HHATLHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 Xnﬁnqecfne CBl(j)I\/'ICTBa Ha IIpUMepe Eubmiorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopoa. CossiHast KMUCIIOTA, bubnuoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

MIPUMECHCHHE
[IpakTtuyeckas padora Ne 2 o teme
20 «[Tomy4eHne COJITHON KUCITOTHI bubmorexa LHOK
JEHIE €O ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEaKIIHid, eCITH OJHH U3 brommorexa [OK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJoTporHble MOAU(UKAIIIY CEePHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
24 .
(br3HYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynisl. A30T, paclipocTpaHeHNE
B IIpHUpoJe, pu3ndecKue u
XMMHUYECKUE CBOWCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHE CBOMCTBA, MOTYYCHUE U brbamorexa LHOK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
. i St https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnoib30BaHMe HUTPATOB U COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u Bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHE B

35 npu I(j e gmﬂzecxie 1 XUMUYECKHE bubmorexa HOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCHOTA U €€ CONn brbmmorexa LHOK
https://m.edsoo.ru/00ae006¢c
[IpakTtuyeckas padora Ne 4 o Teme
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK

38
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KaK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coeguHeHus bubmmorexa [OK
P https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

A1 SKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponbHas padota Ne3 o teme

42 «Baxueime HeMeTauIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mast XxapaKTepUCTUKAa XUMHUYECKUX
AJIEMEHTOB — METaJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. GU3MYecKre CBOMCTBA
METAaJJIOB
XUMHUYECKHE CBOMCTBA METAIITIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN PsifL

HaHpH)KeHPII’I MCTAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
MmetauioB. CruiaBel. Beruucienus no

45 aBHEHUSIM XUMHYECKUX PEaKITuH bubmorexa [TOK
P PCAKIIH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 IlouaTue o KOPpO3UK METAIIJIOB bubmorexa HOK
PP https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47
Llenotrere MeTans! https.//m.edsoo0.ru/00ae14b2
48 OKcHbl ¥ THAPOKCUIBI HATPUS U bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ae14bh2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Bakneiimme coeTMHEHUS KalIbIUs bubmorera [JOK
g i https://m.edsoo.ru/00ael5e8
51 O0001IeHNe U cCUCTEMATU3 AL
3HAHHI
JKEcTKOoCTh BOJBI M CIIOCOOBI €& bubnuoreka [JOK
52
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "JKécTKoCTh BOABI M METOIEI €€ bubmorexa LHOK
; 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubnuoreka [JOK
54 An %
FOMHHHHI https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U bubnunoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86



https://m.edsoo.ru/00ae1156
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe 1 CUCTEMAaTH3AIUS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
JKCIIEpUMEHTAIIBHBIX 337a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJlTbl U UX https://m.edso0.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUM, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOYKTA
peakuuu
61 O0001IeHre U cUCTEMATU3ALIHS
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuansl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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cUCTeEMaTHU3alus 3HaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEeMAaTH3aIis 3HaHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHUE TTOHSATHUS»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSITHH: aToM,
MOJIEKyJIa, XHMHUYECKHH OJJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHWTENIbHAsT aTOMHAas W MOJICKYJISIpHAs Macca, KOJHMYECTBO
BEIIIECTBA, MOJIb, MOJIApPHAs Macca, MaccoBasl JOJS XUMHUYECKOTO
JJIEeMEHTa B COCIMHEHUU, MOJIAPHBIN 00BEM, XUMHUYECKas pEeakius,
Kiaccuukanus — peakuili:  peakuuu  COCAWHEHHUs,  peaKIuu
pa3lioKEHUsI, PEaKIUM 3aMelIeHUs, pPEaKIuu oOoOMeHa, D5K30- U
SHJOTEPMHUUYCCKHE PEaKIMH, TEIUIOBON 3(PQeKT peakuuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAllKsl) B pacTBOpe

1.2

HUIITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYECKHUX MOHATHI U

IIPUMCEHATH OTU MMOHATHS IIPU OIMMCAHUHN BCIICCTB U UX HpeBpaIHCHI/Iﬁ

1.3

HCIIOJIb30BAaTh XHUMUYCCKYIO CHMBOJIMKY JIsI COCTABJICHUSA (I)OpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKpPhbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHUSA, 3adKOHaA

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB OJICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE PpCaKIUn (HO quciay Hu COCTaBy

YYaCTBYIOIIMX B PEaKIH BELIECTB, 110 TEIIOBOMY 3(h(heKTy)

1.7

BBIYUCIIAAT OTHOCUTCIIBHYIO MOJICKYISIPHYIO U MOJIAPHYIO MACChI

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJNIIO XMMHYECKOTO 3JeMEHTa 1o (opmyre

COCOUHCHMS,

1.9

BBIYUCJISATh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAY4YHbIE METOJbl MMO3HAHUS — HAOJIOJCHUE,
U3MEpEHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (pealbHbIi U

MBICJICHHBIN )

[To Teme: «BaxHenmume npeacTaBUTEIM HEOPTaHUYECKUX BEIIECTBY

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX TTIOHSTHH: OKCHI,

KHucCj0oTa, OCHOBAaHHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCTh BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeMHeHu! no popMyaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHNYCCKHEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMMHUYECKHE CBOIICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEpXKJasi ONHCAaHUE MpPUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBa BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B PAa3INYHBIX YCIOBUAX

2.6

cleoBaTh MpaBWIaM  TOJb30BAaHUS XUMHYECKOW MOCynoll U
1a00paTopHbIM OOOpPYIOBAaHUEM, a TAKXKE IMpaBWiIaM OOpalieHHs ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH [0 BBIIIOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OMBITOB IO TMOJYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BeElIEeCTB (BOJAOPOAA U KHCIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB C OMNpeAeNnEéHHOW MacCcoBOM Jojeld pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IeNoYeld M KHUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmyc, heHondTanen, METUIOPAHK U Ipyrue)

2.7

IMPOBOIUTD paC‘IéTBI IO YpaBHCHUIO XUMHYECKOMN peaknuun

I[Io Teme: «llepmommueckuit 3akoH u Ilepuommueckas cucrema
xumuyeckux snemeHToB JI. WM. MengaeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC PpCaKum»

3.1

PAaCKpBIBATH CMBICII OCHOBHBIX XMUMHUYCCKUX TMOHSATHM: AApPO aTroma,
BHGKTpOHHLIﬁ clion aromMa, aToMHasd Op6I/ITaHL, paauyc aroma,

XUMHUYCCKas CBA3b, IOJSIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,




3JIEKTPOOTPULIATEIIBHOCTh, WOHHAs CBA3b, HOH, KaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/IL[I/IpOBaTB XUMHNYCCKHUEC DJICMCHTBI

3.3

OTMCBHIBATh M XapakTepu3oBaTh TabnnuHyro Gopmy Ilepunomndeckoit
CUCTEMbl XMMMUYECKHUX D3JEMEHTOB: pa3iuyarTh MOHITHUS «TJIaBHAA
noarpynna (Arpynma)» u «mobounas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Neprnoabl

3.4

packpsiBaTh cMbichn [lepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUEC HGpHOI{H‘IGCKOﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX IIOJOXKCHHSA B HepHOHHHGCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuUMU4Yeckux  anemeHtoB  J[.H.
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB MW 3apsija  d1pa, oOllee 4YHCIo

ANIEKTPOHOB U pacnpeAesieHHue UX M0 ANEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIpENeNATh BUJ XHMHUYECKON CBsI3W (KOBaJeHTHas W HOHHas) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XuMudeckas peaKuus»

1.1

PacCKpbIBaATb CMBICII OCHOBHBIX XHUMHWYCCKUX TMOHSATHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJHUTBI, 3JJICKTPOJIUTHYCCKAd AUCCOLIMalNs,
pCakiiuu HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMHe peaKknuuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIILHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBHUTCJIb, OKHUCJICHUC ©W  BOCCTAHOBJICHUC, aAJIJIOTPOIINA,
aM(bOTepHOCTL, XUMHNUYCCKasa CBA3b (KOBaﬂeHTHaH, HOHHaAas,

MeTaJ'IJ'II/I‘-IeCKaH), KpUCTAJNINYCCKas peméTKa, CIlNIaBbl, CKOPOCTb




XUMHYECKON peaKkuu

1.2

WIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUN U

NPUMCHATH 3TU NOHATHUA IPU OITMCAaHUU BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLUALMM KHUCIIOT,
HIEJIOYEH M COJIEM, IOJIHBIE M COKPAIEHHBIE YPABHEHUS DPEAKLUN

WOHHOI'O 0O0OMeHa

1.4

PaCKphIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX peakunﬁ

MIOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX peaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOM pEeaKIU

ITo Ttemam: «Hemeramnsl M WX coeawHEeHHsI» W «MeTamabl U WX

COCAUHECHUA»

2.1

XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE U CTICTIM(PUICCKUE XUMUIESCKUE
CBOWCTBA TIPOCTHIX W CIIOKHBIX BEIIECTB, MOJTBEP)KIas OIMHCAHUE
MpuMepaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX

XUMHUYECKUX PEaKINi

2.2

COCTaBIIATh YPaBHEHUSI PEAKIIH, MOATBEP)KIAIONINX CYIIECTBOBAHUE

T€HETHYECKOM CBSA3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH MPOTECKAHHUA XMUMHYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHUAX

2.4

cleoBaTh MpaBWIaM  IOJb30BaHUS XUMHYECKOW MOCyIoMl U
nabopaTopHbIM O0OpYIOBaHMEM, a TaKXKe IpaBHiIaM OOpalleHUus C
BEUIECTBAMH B COOTBETCTBUU C HHCTPYKIMSIMH I10 BBIIIOJHEHUIO
71a00PATOPHBIX XUMUYECKHUX OMBITOB IO TMOJYYCHHIO U COOUPAHUIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO 1"333)

2.5

IPOBOJUTH PEAKLUUH, TOATBEPXKIAIOIINE KAa4eCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: pPACIO3HABAaTh OIBITHBIM IYTEM XJIOPHUJ-,
Opomua, wuoaua, Kapbonar, ¢docdar, cumukar, cyabdar,
THJIPOKCUIMOHBI, KaTHOHbl aMMOHHS, MOHBI HM3YYEHHBIX METaJlIOB,

IMPUCYTCTBYIOIHEC B BOAHLIX PACTBOPAX HCOPIraHNYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpenar»

3.1

PaCKpbIBaTb  CMBICII  OCHOBHBIX XHMHWYCCKHUX TTOHSITHIA: HI[K

BCIHICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluU MBICJIUTEIbHON JESITEIbHOCTH —




aHAJIM3 W CHHTE3, CpaBHEHUE, O00O0OIIeHNe, CHCTEeMAaTU3AINIO,
BBISIBJICHHC HpI/I‘II/IHHO'CHeI[CTBeHHBIX CBH?)eﬁ — JJId I/I3yLIeHI/ISI
CBOI>’ICTB BCIICCTB U XHUMHUCCKUX peaKI_II/II;’I; eCTeCTBeHHOHay‘-IHBIe
METO/bl TO3HAHUS — HAOJIOJCHUE, H3MEPEHHUE, MOJICIMPOBAHNUE,

9KCIEPUMEHT (PEaJbHBIA U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KM3HM YE€JIOBEKA. XHUMHUS B CHUCTEME HayK.
Tena m BemecTBa. PU3MYECKUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHE O METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMECCH. Cnioco0n1

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIbI. XnuMudeckne diieMeHTBl. CHMBOJBI  XUMHUYECKHX

a51eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popmyna. BalneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcuTenbHas  aTOMHas — Macca.
OtHocuTenbHast MOJIEKYJIIpHas Macca. MaccoBast 011 XMMHUYECKOTO 2JIEMEHTA

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. Mouisipaasi Macca. B3anmocBsI3b KOJM4Y€ECTBa,
Macchl U 4YHClia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMUYECKHE SBJICHUA. XUMHYECKas peakius U e€ MPU3HAKHU.
3aK0H COXPAaHEHHS MAcChl BEIIECTB. XUMHUECKHE ypaBHeHUs. Kimaccudukamms

XMUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH FKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH TIOCY/IOM, C paBUIIaMU
paboTel B JabopaTopu¥ W TpHEMaMH OOpalleHHus C JIabopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCaHHWE (U3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMojaeHUe (U3NYecKux (IIaBJIICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCAIUs BOJAbBI) U
XUMHYECKUX (TOpeHHe CBeYM, MPOKAIMBAHWE MEJHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SIBICHUH, HAOMIOJCHHE U OIKCAHUE
OPU3HAKOB TMPOTEKAaHWs XUMHUYECKHX peakiuid (pa3joxkeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOPUAOM Oapus, paslIoKeHUE
ruapokcuaa menu(ll) mpu HarpeBaHuy, B3auMOJICHCTBUE jKelie3a C PACTBOPOM

conmu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIbI0 MarHUTa,




¢wibTpoBaHNE, BBIIAPUBAHUE, AUCTHIULALUSA, Xpomarorpadus), MpoBeACHUE
OYMCTKH NOBApEHHOM cOJM, HAOIIOJEHUE U ONIMCAHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHHA MAaCChl, CO3JaHUE MOJCIIEH

MOJIEKYII (IIapOCTEPKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT u mpocTtoe
BemiecTBo. HaxoxaeHnue kuciopona B MpHupoje, GU3NYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NpOMBIIUIEHHOCTH. Kpyrosopot

Kucnopoza B npupoje. O30H — auloTpoInHas MOAU(pUKALUSA KUCIOPOIa

2.2

TemnoBoil 3P PexT XMMHUUECKON peakluy, TEPMOXUMHUYECKUE YPaBHEHMSI, IK30-
W SHIOTEPMHUUYECKHE PeaKIMU. TOIUIMBO: YroJib U METaH. 3arpsi3HEHHE BO31yXa,

ycUJIeHUE MMApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CIIOs

2.3

Bonopon — snemeHnt m mpoctoe BemecTBo. HaxokIeHne Boaopoaa B IPHPOJE,
¢u3nueckre W XUMHUYECKHE CBOMCTBA, HNPUMEHEHHE, CIIOCOObI TOJTyYEHHUS.

Kuciote! 1 conu

2.4

Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznueckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb.  PacTBOpBL
HacelinieHHble 1 HEeHACBILIEHHBIE PAaCTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 0ois BellecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupojie U B KU3HHM 4denoBeka. Kpyroopot
BOABl B TpUpOJe. 3arps3HeHHe NpUpOIHBIX BojA. OxpaHa U OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmveckux coeauHenuid. Oxcunbl. Knaccuduxarus
OKCHJOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, amMQpOTepHbIE) U
HeconeoOpazyromue. Homenknarypa okxcuaoB. Dusnueckue U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHMI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHusl. HomeHknarypa ocHoBanuil. dusnyeckne u XMMUYECKHUE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukarmus kucnor. HomeHnknatypa kucior. dusznueckue u
XUMHYECKHE cBoMcTBa KHCIOT. Pan aktuBHoctn MetauioB H.H. bekerosa.

HOJ'Iy‘-ICHI/IC KHUCJIOT

2.9

Conu. Homenknatypa coneil. @u3znueckue M XUMUYECKHE CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMHUYECKUH  SKCHEPUMEHT: KaueCTBEHHOE ONpEICICHHE COJCp)KaHus
KHACJIOpOZa B BO3JyXe, IMOJydeHHE, COOMpaHue, paclio3HaBaHHE U HM3y4YeHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJEUCTBUS BEILECTB C KUCIOPOAOM U
yCJIOBHS BO3HUKHOBEHUS M MPEKpaIleHUs] ToOpeHus (Tmoxkapa), 03HaKOMIICHHE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE€ M H3Y4YE€HHE CBOWCTB BOAOpOJa (FOpEeHHE), B3aUMOJIEHCTBUE
BoJjiopona ¢ okcunom meau(ll) (Bo3MOKHO MCTIOJIb30BaHUE BUICOMATEPUATIOB),
HaOmo/eHne oO0pa3loB BELIECTB KOJMYECTBOM | MOJb, UCCIIEOBaHUE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C PA3IUYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MACCOBOM JI0JIEW PAaCTBOPEHHOIO
BEILECTBA, B3aUMOJEHCTBHE BOJABI C MeETaulaMU (HATPUEM M KaJbIUEM)
(BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB), OIpPEAETICHHE PacTBOPOB
KHCIIOT M IIeJ0oYel C MOMOIIbI0 HHAWKATOPOB, HCCIENOBaHHE OO0pa3IoB
HEOPraHWYECKUX BEIIECTB PA3NUYHBIX KIIACCOB, HAOIIOJICHUE W3MEHECHUS
OKpacKd HWHIMKATOPOB B pacTBOpax KHCIOT W IIENOYeH, H3ydeHHe
B3auMoeiicTBus okcumga meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJUIaMH, PEaKIMi HEUTpaIN3aliu, OJTy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajyla JpYrdM M3 pacTBOpa COJM, pELIeHUe
SKCIIEPUMEHTAJbHBIX 3a/1ad Mo TeMe «BaxHeimne Kiacchl HEOPraHUYECKUX

COEIUHEHUI)

[Tepunoauueckuii 3akoH u [leproaudeckas cucteMa XMMHYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUHN

3.1

[lepBpie MOMBITKH KIACCU(PUKAUU XUMHUYECKUX deMeHTOB. I[lonstue o
TPYNIax CXOJHBIX AJIEMEHTOB (ILEJOYHBbIE U IIENIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT am(oTepHbIC

OKCHABbI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema XUMUYECKUX d51eMeHTOB J[. 1.
Menneneena. KopoTkonepuoanas u JUTMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xuMuueckux dnemeHtoB J[.M. Menneneesa.
[lepronsr m rpynmbl. PU3WYECKUN CMBICIT TOPSAKOBOIO HOMEpA, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA

3.3

CTpOeHI/Ie atroMoB. CocTaB aTOMHBIX AACP. M3oTomnsl. 3J'ICKTpOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKMX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO

3JIEMEHTA MO €ro MojoxeHuro B [lepuoanueckoii cucreme [I.11. MeneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl paJuyca aTOMOB XUMHUYECKMX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIpylnaM H IEpUOJaM.
3nauenue [lepuonnyeckoro 3akoHa u [leproauueckoil cCUCTEMbl XMMHUYECKHX
3JIEMEHTOB JUISl pa3BUTHUS Haykh W npaktuku. .M. MenpaeneeB — y4€Hbld U

Ipak1aHUH

3.5

Xumuueckasi cBsi3b. KoBanmeHTHas (MOJdsipHasT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJH)HOCTB XHMHYSCKHUX JIEMEHTOB. MIOHHAs CBS3b

3.6

Crenenpb okucieHus. OKHCIMTEILHOBOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH JKCHEPUMEHT: H3y4eHHE O0O0paslloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJEUCTBUE THMAPOKCHAA IHWHKA C PAacTBOPAMH KHCIOT U
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTAaHOBUTEJIbHBIX peakiuil (ropeHue, peakluy pa3ioxKeHus, COeANHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeH_[eCTBO U XUMHUYECCKas pCaKIusi. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eckux 3neMeHToB J[. M.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX IMEPUOJOB, Kaus, KaJIbIHUSI W WX
COCIMHCHUH B COOTBETCTBHM C IIOJIOKEHHUEM 3jeMeHTOB B Ilepwonnueckoi

CUCTCMC U CTPOCHUCM HUX AaTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOM CBSI3U. THIIBI KpUCTAJUINYCCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEU'IJ'IH‘ICCKOﬁ peH_IéTKI/I
1 BUJIa XUMHUYECKON CBS3H. KﬂaCCI/I(I)I/IKaI_II/I}I 1 HOMCHKIJIaTypa HCOPIraHUICCKUX
BCIICCTB (MC)KI[yHaPOI[HaH u TpI/IBI/IaJ'IBHaﬂ). XHUMHUYECKHE CBOMCTBa BCIIICCTB,
OTHOCAIIHUXCA K  PA3JIMYHBIM KilacCaM HCOPraHN4YCCKUX COG,[[I/IHGHI/II\/’I,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakluil M0 pa3IUYHbIM NPU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEAKUIUU BEIIECTB, MO TeIUIOBoMY 3(ddekry, Mo

H3MEHEHHUIO CTENeHEH OKHMCICHHUS XUMHYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 YY4acTHUIO Karajau3aropa). OK30- U  DJHJIOTEPMUYECKHE peaKluH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pcakuuun

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATHMBIX XMMHUYECKHX peakiusx. [lonsrtue o
TOMOTEHHBIX M F€TEPOreHHbIX peakiusax. [IonsaTre 0 XMMU4YECKOM paBHOBECHM.
@akTOphl, BIMAIOIME HA CKOPOCTh XMMHUYECKOM pEakUMM M IOJIO0KEHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENbHBIE ~ pEaKUUu,  3JEKTPOHHBI  OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHUE  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C HCIOJIb30BAaHUEM METO/a

AJIEKTPOHHOTO OajaHca

1.6

Teopust AIEKTPOIIUTUYECKON NUCCOUMALNU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Kartnonsl, aHnoHpl. MeXaHn3M AUCCOLMAIMU BEUIECTB C PA3JINYHBIMU BHJIAMH
xuMudeckoi cBs3u. CreneHpb aucconnanuu. CHIBHBIC U CIIA0BIE AIEKTPOJIUTHI.
Peakun nonHoro oOmeHa. YCIIOBHS TPOTEKaHUS PEAKIMA MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakiui. CBoOWCTBa KHCIOT,
OCHOBAaHMUW ¥ COJEM B CBET€ TPEACTABICHHH 00 JJICKTPOJIUTHUECKOU

nucconuanuu. KauectBeHHble peakiii Ha MOHBI. [[oHsATHE O THAPOIU3E CONei

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISMH KPHCTALTHYECKUX
pPEemETOK HEOPTaHWYECKUX BEUIECTB — METAUIOB W HeMeTauioB (rpadura u
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUs); MCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTH XUMHYECKOW pEaKIHHh OT BO3ICUCTBUS pa3IMYHBIX (DAKTOPOB;
UCCIICIOBAHUE  AJIGKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMM  KUCIIOT, WIeNoYel u  cosied (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIMii HOHHOTO oOMeHa (00pa3oBaHKe OCaJiKa, BBIJCICHHUE ra3a,
o0pa3oBaHue BOJbI); ONBITOB, HIUTFOCTPUPYIOUMIUX MPUMEPHI OKUCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX pEaKiuii (TOPeHUE, PEakiMyi Pa3JIoKCHUS, COCITUHCHNUS);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIU

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4d

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[351 XapaKTCPpUCTUKA TaJIOT'CHOB. OcoOeHHOCTH CTPOCHUSA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOGHI/Ie 151 (I)I/ISI/ILIGCKI/IG CBOMCTBA MMPOCTBIX
BEIIECTB — TajJlOr€HOB. XHMMHYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MCTallilaMu, HEMCTalllaMH, H_[eJ'IOanI/I). XJ'IOpOBOI[OpOI[.

ConsHas KHUCJI0Ta, XUMHWYCCKHE CBOﬁCTBa, MOJIy4CHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuabpl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka s31eMeHToB VIA-rpymmbel. OcoOeHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CTpoeHue u (pu3myecKre cBOMCTBa
IPOCTBIX BELIECTB — KUCJIOPOJa M Cepbl. AJUIOTPOIHbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK IMPEACTAaBUTCIIU
KHCJIOTHBIX OKCHIIOB. CCpHaH KHCJIO0Ta, (1)I/ISI/I‘~IGCKI/IG M XAMHYECKHE CBOMCTBa
(oOmume Kak MpeAcTaBUTENS Kjacca KHCIOT U cnenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comn CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKIusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COEAMHEHUH B MpUpoje. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6miasi xapaktepucThka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIECHUA. A30T, paclipoCTpaHEHHUE B MPUPOJIE,
(bu3mveckue u XuMU4Yeckne cBoicTBa. KpyroBopot a3ota B mpupoje. AMMHAK,
ero (Qusmveckre U XMMUYECKHEe CBOMCTBA, MOJydeHHe U mnpuMeHeHue. Conu
aMMOHHMS, UX (U3WYECKUE U XHMHUYECKHE CBOWCTBA, IMPUMEHEHHE.
KauecTBeHHas peakius Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢usznueckue W XUMHUYECKHE CBOiIicTBa (00IIME Kak MpelCcTaBUTENd Kiacca
KUCIOT U crnenuduueckue). Vcrnonp3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KayecTBe MUHEPAIbHBIX yNOOpeHMil. XuMUYecKoe 3arpsa3HeHHe OKpYXKarollei
Cpelbl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHUE BO3AyXa, OYBBI

1 BOJOEMOB)

2.4

docdop, amnorponHsie Mogudukauu dochopa, Gu3nUecKUe U XUMHUYECCKUE
coiictBa. Oxcun docdopa(V) u dochopuas xkucnora, ¢uznyecKue Hu
XHUMUYECKHE CBOMCTBa, mosydeHue. Mcmosb3oBanue ¢ochaToB B KadecTBe

MUHEpaJIbHBIX YA00peHUH

2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pHbIE CTENEHU OKUCIEHUs. YTJIepoJ, auIOTPOIHbIE
MoIuGUKAIMK, paclpocTpaHEeHHEe B MpHUpoJe, (U3NYECKHEe U XUMHUYECKHUE
cBoiictBa. Ancopbuusa. Kpyrosopor yriaepona B npuposae. OKcuibl yriepoja,
ux (U3NYecKue M XUMHUYECKHE CBOMCTBa, JEUCTBHE Ha J>KUBBIE OPraHU3MBI,

MOJYYCHHUEC U IPUMCHCHHUC. DKOJIOTHYECKHE HpO6J'IeMLI, CBA3aHHBIC C OKCHIOM




yraepoaa(lV); rumote3a T00adbHOTO MOTETUICHUS KIWMAaTa; MapHUKOBBIN
addekr. YroiapHas KucioTa W €€ CONU, UX (PUINYECKHE U XUMHYCCKHE
CBOICTBa, MOJy4YeHHE W NpuUMeHeHue. KadecTBeHHas peakius Ha KapOoHaT-
nonsl. Ucnons3oBanue Kap6OHaTOB B 6I>ITy, MCIHUIWHE, IMPOMBIIIJICHHOCTH U

CEJILCKOM XO3AMUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoaa (MeTaH, STaH, OSTWIEH, alleTWJIEH, 3TaHOJI, TIJIMLEPUH, YKCyCHas
kucnota). MIx coctaB u xumuueckoe ctpoeHue. [loHste o OHOJIOrHYEcKH
BAKHBIX BEILlECTBAX: XHUpax, Oenkax, yrieBojJaXx — M HUX pPOJU B KHU3HU
YyeloBeKa. MarepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHWYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBOWCTBA, IMOJIyu€HUE U
npuMenenne. CoenvHeHHs] KpemMHHUs B mpupojae. OOmue mpeactaBieHus: oo
okcuzae kpemHus(1V) u kpemHueBoit kucnore. CUIUKATHI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, TPOMBIIUIEHHOCTU. BajkHele cTpouTenbHble MaTepHUAaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [IpobGiembr Oe30macHOTO

HCIIOJIB30BaHUs CTPOUTCIBHBIX MaTCPUAJIOB B HOBCGHHCBHOﬁ KHU3HHU

2.8

XUMHUYECKUN SKCIEPUMEHT: HM3YyU4CHHE OOpPa3l0B HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBHI; MPOBEJACHUE KAUYECTBEHHBIX PEAKLIMI Ha XJIOPHUI-
WOHbI W HAOJIOJCHUE TMPU3HAKOB HMX TMPOTEKAHUS, OTBITHI, OTPAKAIOIINE
(bM3MYeCKre 1 XUMHUUYECKHE CBOMCTBA rajIOTCHOB M MX COCIMHEHHH (BO3MOYKHO
WCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJIEHHE C OOpasmamMu XJIOPHUJIIOB
(rayloTeHUI0B); O3HAKOMJICHHE C oOpaslaMu cepbl M €€ COCIMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUATIOB); HAONIOJEHUE Mpoliecca
oOyrinuBaHUs caxapa MOJl JeHCTBHEM KOHIICHTPUPOBAHHOM CEpHOI KHCIOTHI,
U3y4eHHUE XUMUYECKUX CBOMCTB pa30aBIECHHON CEPHOUM KHUCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakIuu Ha cyabhaT-uoH u HaOloJeHue mpu3Haka eé
IPOTEKAHUs; O3HAKOMJICHHE ¢ (PM3UYECKUMHU CBOMCTBaAMU a30Ta, hochopa U ux
COoeMHEHUN (BO3MOJXKHO HCIOJBb30BaHUE BHACOMATEPUANIOB), OOpa3amMu
a30THBIX U GocPOpHBIX YIOOpeHuit; moaydeHune, cooupanue, pacro3HaBaHue U
M3yYeHUE CBOWCTB aMMHaKa; IMPOBEJIECHUE KAuE€CTBEHHBIX pPEAKUUMHA Ha HOH
aMmmMoHMsT ©  ¢docar-uOH U U3YUYEHHE TPU3HAKOB UX MPOTEKAHHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEABIO (BO3MOXHO
WCIIOJb30BAHUE BUJCOMATEPHUATIOB); H3YyYEHUE MOJIENe KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, ¢QyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

aJicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIVIEM U YCTPOHCTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HAaBAHWE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEJICHHE KadeCTBEHHBIX pEaKuuid Ha KapOoHAT- H
CWIIMKAaT-HOHbl W W3y4YEHHUE IPU3HAKOB HX IPOTEKaHMs; O3HAKOMIIEHHE C
OPOJAYKLUHENH CHUIMKATHOM MPOMBIIUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHenne HeMeTaJUIbl 1 UX COEIUHEHUI

Merannsl 1 ux COCANHCHUA

3.1

OO011as XapakTepUCTHKa XMMHYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHYECKUX dnemeHToB ..
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBs3b U
MeTalyIn4yecKkasl ~KpUCTalsInyeckass pemeérka. OJIEeKTPOXUMUYECKUH  pAf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue 1 XMMUYECKHe CBOMcTBa MeTauioB. O01Ire crnocoObl MoIydyeHus
MeTtaiioB. [loHsTHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, TIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U TPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTaybl: moJiokeHue B Ileproanueckoil cUCTeMe XUMHYECKUX
anemeHntoB J[.M. MeHnaeneeBa; cTpoeHHE UX aTOMOB; HAXOXJIEHUE B MPHUPOJIE.
dusnveckrue 1 XUMUIECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kayusi). OKCUABI 1
TUAPOKCHABI HaTpus u Kanus. [IpruMeHeHHe IIEeTOYHBIX METAUIOB M UX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBICE  METAIbI MAarHMii ©W  KallbI[Ui:  IIOJIOKCHUE B
[Tepuonnueckoit cucreme xumuueckux anemenToB .M. Menneneesa; ctpoenue
WX aTOMOB; HaXOXXJeHHE B mpupojae. Pu3HUecKHMe M XUMHYECKHE CBOMCTBA
MarHus W Kajaplius. BakHelmme coequHeHUs KaubIus (OKCHI, THIPOKCHI,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HCpI/IOI[I/I‘IeCKOI‘/'I CUCTEMEC XHMMHNUYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(I)OTCpHLIC CBOMCTBA OKCHJA U THAPOKCHU A

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme Xumuieckux snemeHToB JI.1M.
MenpneneeBa; CTpOEHHE aToMa; HaxoxJaeHue B npupone. Ddusznueckue u
XMMHUYECKHUEe CBOMCTBa jkene3za. OKcuipl, THApPOKcUIsl U conu kene3a(ll) u

xene3za(lll), ux cocras, cBoiCTBa U MOTyYeHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHHUE C 06pa3uaM1/1 METAJlJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HN3Y4YCHUC PE3YJIbTATOB KOPpPO3HMKU MCETAIIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUSI OKCHAA Kajblud M HaTpus C BOJOM  (BO3MOXKHO
KCIIOJIb30BAHUE BHJIEOMATEPUAJIOB); HMCCIIEIOBAHUE CBOMCTB KECTKOW BOJBL;
mpoluecca TOpPEHHs IKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHMsI KAYECTBEHHBIX PEAKIMII HAa MOHBI
(Marausi, Kanplusi, amoMuHus, 1uHKa, xenesa(ll) u sxemesa(lll), memu(ll);
HAOJII0JIEHHE U ONMCAHUE IPOLECCOB OKpAIIMBAaHUS IJIAMEHUM MOHAMU HATpUs,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIB30BaHHE  BMJIEOMATEpPHAIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB THIPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHNE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BaxHelne MeTanisl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBeie mMarepuanbl U TexHosoruu. BemiectBa U mMaTepuanbl B IMOBCEAHEBHOU
JKU3HU 4YeJIOBeKa. XUMHUS U 3J0poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMUYECKUX peaknuid B ObITy. IlepBas moMOIIh MPH XMMHYECKUX OXKOTaX H

OTpPaBJICHUSIX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  T'PAMOTHOCTH.  XHMHYECKOE  3arpsA3HECHHE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He)Th),

MIPOIYKTHI UX NepepaboTKU, UX POJIb B OBITY ¥ MPOMBIILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3yuyeHue oOpas3oB MaTepuasIoB (CTEKIIO, CIUIaBbI

METaJIJIOB, MOJIUMEPHBIE MaTePUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MpUPOJbI, MOHUMAaHHE OOBEKTUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOILIed KyIbTypbl M MPaKTHYECKOU
JeATEIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUU CPEAN JPYIUX €CTCCTBECHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJax IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPECTUYCCKHUX MECTOAAaX HUCCICAOBAHUA BCIICCTB W HU3YUYCHHUIA
XUMHUYCCKUX peaKHHﬁ; YMECHHE HCIIOJIB30BaTh MOJCIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYII

1.3

o ctepax npodeccuoOHaTbLHON ACITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHKEHUSX
XMMHYECKON HayKd, 4YTO IO3BOJIMT OOYYaroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTU
U clenaTh OCO3HAaHHBIM BBHIOOP XMMHUHU KakK MPOGMIBHOTIO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XWMHWYECKUX 3HAHHH H YMCHHC IIPUMCHATDH

CUCTEMY XUMHNYCCKUX 3H8.HPII>1, KOTOpas BKIOYACT:

2.1

BOXHEHIINE XMMHUYECKHE IMOHATHA: XUMHUUECKMH HIIEMEHT, aToM,
MOJIEKYJIa, BEILIECTBO, NPOCTOE U CIOXHOE BEIIECTBO, OJAHOPOIHAS U
HEOJHOPOJHAsl CMECh, OTHOCHTEJIbHBIE AaTOMHas M MOJICKYJIsIpHas
Macchbl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpemHss), XUMHUecKas
peaKkuys, peakuuM COEIUHEHUS, PEAaKIMU pa3IokKEHHs, pEaKuu
3aMellleHNs, peakuuu oOMeHa, TeruoBoM 3((deKT peakuuu, 5K30- U
9HIOTEPMHUYECKUE PEAKIMU, PACTBOpP, MAaccoBas JOJSA XMUMHUYECKOIO
2JIEMEHTA B COEJMHEHUH, MAcCOBast 10JI U MIPOLEHTHAsA KOHLEHTpaLUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, 3JICKT’p0HHBII>'I 0 aToMa, aTOMHas




opOuTanb, paauyc aTroMa, BaJEHTHOCTb, CTEMNEHb OKHCIICHHS,
XMMHYECKAs! CBS3b, JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAas  CBSI3b, METAIMYECKas  CBA3b,
KpUCTANIMYeCKass pelmeérka (aToMHas, WOHHAsA, MeTaulndyecKasl,
MOJIEKYJISIpHasi), WOH, KAaTHOH, aHWOH, JIEKTPOJIUT U HEIJIEKTPOJIUT,
JNMEKTPOJINTUYECKAsT ~AUCCOLMALMS, PEaKIuH HMOHHOTO OOMEHa,
OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMM,  OKUCIUTENb U
BOCCTAHOBHTENb, OKHUCIEHHME M  BOCCTAHOBIICHHWE, OJIEKTPOJIH3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOOpaTHMbIE pEeaKLuy,
CKOPOCTh XUMHYECKOW peakumy, karanmszarop, I[IJIK, koppo3sus

METaJUIOB, CILIABEI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXpPAaHEHUS MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocTaBa, 3aKOH ABOTaJpo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TeopHus, Teopus

BHGKTpOJ'II/ITI/I'-IeCKOI\/’I JUucconmuanumn

Brnanenne ocHoBaMu XMMUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYECHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYHuClle MHHEpalbHBIC YHAOOpPEHHs, METaUIbl M CIUIABHI,
MPOIYKTHl TIepepadOTKH TPUPOIHBIX HCTOYHUKOB YTIICBOJOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIbCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJIOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHUUCCKHUEC 3HAHUSA CO 3HAHHUAMU OPYTUX

y‘le6HLIX npeamMETOB

3.3

HaJIM4Me OIbITa paboThl C PA3JIMYHBIMM MCTOYHUKAMHM HH(pOpMaIUU
NO0 XUMHMM (HaydyHas ¥ Hay4YHO-TIONYJsIpHAs JIMTEparypa, CIOBapH,

CIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(I)OpMaI_II/IIO O BC€HIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCII0JB30BaTh €€ I peicHus y‘IC6HO-H03HaBaTCJIBHBIX 3aga4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrapara U CHUMBOJHUYCCKOI'O

A3bIKa XUMHH 11 COCTABJICHUA (I)OpMy.II HCOPraHNYCCKUX BCLICCTB,




YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

nomenknarypsl (IUPAC u tpuBnanbHoil)

YMeHne oOBACHATH CBS3b MOJOXEHHs 3jeMeHTa B Ilepuonmveckoit

CUCTCMEC C YHUCIIOBBIMU XAPAKTCPHUCTHUKAMHU CTPOCHUSA AaTOMOB

5 XAMHYECKUX D3JIEMEHTOB (COCTaB W 3apsija  sapa, oOIee YHcio
AJIGKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TI0 JHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NIEPUOIOB, KAJTUS U KAJTBIIHS
IIpencraBnenue 0  NEPUOJAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX DJIEMEHTOB (paguyc aTtoma, 3JIEKTPOOTPHUIATEIIEHOCTH),
6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TOJOXEHHS JIIEMEHTOB B
[Tepuognueckoit cucreme (B MalblX TEpPHOJAX U  TIJIABHBIX
MOATPYIIAx) M 3JICKTPOHHOTO CTPOCHUS aTOMa
7 YMeHue kmaccupuIimpoBaTh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOpraHMYEeCcKHe BEleCTBa
7.3 XUMUYECKUE PEaKIIUN
8 YMeHue onpeaensrTh:
81 BAJICHTHOCTh M CTENEHb OKHUCJICHHS XUMHUYECKHUX 3JIEMEHTOB, 3apsj
' HOHA
8.9 BHUJI XUMHUYECKOW CBS3M W THUI KPUCTAUIMYECKOW CTPYKTYphI B
' COCTUHCHHAX
8.3 XapaKTep cpeiibl B BOJHBIX PaCTBOPaX BEIIECTB (KHCIIOT, OCHOBAHHIA)
8.4 OKHCIIMTEIIb U BOCCTAHOBUTEIIh
9 YMeHHe XapakTepr30BaTh PU3NUECKUEC U XUMUYECKHUE CBOMCTBA:
MPOCTBHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJI, TrpaduT, aamas,
9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kaauk, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOpPOB (BOJA,
aMMHUaK, XJIOPOBOJOPOJl, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHIBI
9.9 metamoB |-I1A rpynm, amtomunus, menu (Il), munka, >xeneza (1l u
. [11), okenapr yraepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHCTas, a30THas,
(docdopHas, yroiapHas, KpeMHHEBasE KUCIOTa U UX COJIH)
9.3 MPOTHO3UPOBAaTh W  XapaKTepH30BaTh CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa M CTPOCHHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT UX CBOﬁCTB, BO3MOKHOCTb ITPOTCKAHHUA XUMHUUYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M MOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXKTy HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTEIIbHYIO MOJICKYISIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
' MaccOBYIO JIOJIF0O XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra3oB
114 [0 YypaBHEHUSM XUMHYECKHX pEaKIU U HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WM MPOIYKTOB peaKuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMO3HaHHS  (HaOmIozneHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) MIPU U3YYEHUH BEIIECTB U
' XUMHUYECKUX SBJICHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ peIIeHUs
s Oe3omacHOM pabOThl C XMMHMYECKMMHU BEIIECTBAMHU, XHUMHYECKOH
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMHU, UCIIOIb3YEeMbIMU
B MOBCETHEBHOM KM3HU, MPAaBUIIAMH MOBEACHUS B LESIX cOepeKeHus
123 3I0POBbSI M OKpYXKAIOUIe MNPUPOJHOIN Cpelpl; MOHMMaHUE Bpeaa
' (omacHOCTHM) BO3/AEHCTBHSI Ha JKHMBbIE OpPraHM3MbI OIpPENENEHHBIX
BEIIIECTB, CHOCOOOB YMEHbBIIEHHUS M MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hanvnune mpakTHUeCKWX HABBIKOB TUIAHUPOBAHMSI U OCYIIECTBIICHUS
CIICAYIOMINX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U OmHcaHue (PU3NYECKHX CBOMCTB BEIIECTB; 03HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHNYCCKNMHU SIBJICHUAMMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU NTPOTEKAHNS XUMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHus cMecel

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YIJIEKHCIOrOo rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MacCOBOM JoJed

PacTBOPEHHOTO BEILIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) A OMpeNETICHUs XapakTepa Cpeabl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEZIOBAHUE ¥  OIMCAHWE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICCTBHUS KUCIIOT C METaUIaMH,
OKCHJIaMH  METAaJIJIOB, pacTBOPUMBIMH ¥ HEPACTBOPUMBIMU
OCHOBAHMSIMH, COJISIMH; TIOJIYyUCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHCHHE OJIHOTO MeTajjla JpYyruM H3 pacTBOpa  COJIH;
ucciaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIIOB ATIOMUHHUS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCHTAJIIBHBIX 3a4a4 IO TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHNM4CCKUuXx COCHHHGHHﬁ)); ((BJIGKTPOHI/ITI/I‘IGCKaH
JUCCOLINALIUs), «Baxkneimunue HeMeTalNIbl M HX COCAUHECHUA»,

«Baxxnennne MeTamIbl ¥ UX COCANHCHUA

13.8

XUMUYECKUE 9KCIICPUMEHTHI, WUTIOCTPUPYIOIIHE IPHU3HAKU
NPOTEKAHUS peaKklMii MOHHOIO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
IMPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HMOHBI: XJIOPHUA-, OPOMHI-,
wonua-, cymbdar-, ¢docdar-, kapOboHaAT-, CHUIUKAT-aHHOHBI,
THAPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIHs, aJlFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

MMPEACTABJIAAITE PE3YJbTATBI JSKCIICPUMCHTA B (bopMe BBIBOJOB,
JA0Ka3aTcClIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJATH SMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATDL CBA3U MCIKAY PCAJILHO Ha6J'IIO,Z[aeMLIMI/I XUMHUYCCKUMH
ABJICHUAMUA U TIPOLECCaAMU, MMPOUCXOAAINIUMHA B MAKpPO- U MUKPOMUPC,

OOBSCHATH MIPpUYNHBL MHOF006p3.3I/I}1 BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuueckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 3J1eMEHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHIICCTB. OtHOcHuTelIbHAsg aToMHasg Macca.
OTHOCUTENLHAS MOJICKYJIApHas Macca. MaccoBas JO0JIA XUMHYECKOT'O 3JICMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mok, Momnsipaas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBs3s KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX €AMHUIL] BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeMa XUMHYECKHUX JJIEMEHTOB

J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XumMu4eckux sneMenton 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIEI 3JIEMCHTA

2.2

Crpoenune atromoB. CocTaB aToMHbIX sjaep. M3orombl. DnekTponsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XHUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.M. MeHneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHU CBOMCTB XMMHYECKHUX 3JIEMEHTOB IICPBBIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANNIMYCCKUX MW  HCMCTAIIMYCCKHUX CBOﬁCTB) U MX COCIMHEHUM B
COOTBETCTBHH C IIOJIOKCHUEM DJOJICMCHTOB B HepnozmquKoﬁ CUCTCEME U

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'ISIpHaSI )51 HCHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/IL[aTCJILHO CTb XUMHNUYCCKHUX 9JICMCHTOB. HMonnas CBA3b.

Merannuueckas CBSI3b




3.2

Tunel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIIA KPUCTAUIMYECKOM PEIETKH U BUJA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHMYECKUX BemlecTB. Hemeramwsl U ux

COCAMHCHU. Meramnsl 1 BX COCINHCHUA

4.1

Knaccudukanus u HOMEHKIATYpa HEOPTAaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTEepHBIC) u
HecoJieoOpa3yrolie; OCHOBAaHUM (LIENOYM U HEpPACTBOPUMBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJAep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XMMHYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOpoia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyeckre W XUMHYECKHE CBOICTBA IIPOCThIX BEIICCTB-MCTAJUIOB: JIMTUA,
HaTpusd, KaJlud, Marovud W KajbLWA, aJIIOMUHHA, KCEIIC3a. BHCKTPOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3MYeCKUe U XMMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHUN HEMETAIUIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHJOB HEMCTAIJIIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'HMJIPOKCHIOB (Ha IpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, 1uHKa). llomyuyenue ocHoOBaHud U

amM(bOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJIOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (hocopHO, KpeMHUEBOU, yroyibHOU. OcoObie
XUMHUUYECKME CBOMCTBA KOHILICHTPUPOBAHHOW CEPHOW M A30THOW KHUCIIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBY Yy4YaCTBYIOUIMX B pPEaKUUU BELIECTB, 0 TEIJIOBOMY 3(deKTy, Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUUCCKUX PJICMCHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKkIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

N QHAOTCPMHUYCCKUC PCAKIINH. TepMOXHMquCKHG YpaBHCHUA

5.3

OKHUCIUTETHLHOBOCCTAHOBUTEIILHEIE peaKkuu. OKHUCAUTENN U BOCCTAaHOBHUTEIH.
[Ipouecchl  OkHCIeHHMSS W BOCCTAaHOBJIEHHMS.  OJEKTPOHHBIM  OayiaHC

OKHCIUTEILHOBOCCTAHOBUTECIIHHOM peakuuu

5.4

Teopust AeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJIUTHI U

HEIIeKTPOoJUTHI. CUITBHBIE U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIAIIN

5.5

Peaknun monHoro obmeHa. YCIOBHS MPOTEKaHUsI pPeaklMii MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa u maTepuanbl B TOBCEIHEBHOW KW3HU 4esoBeka. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUUYECKMX PEAKIHUid B JIA0OpaTOpuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX O0XKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPeIOTBPALICHUS
[Ipenenbras momyctumas koureHTpamus BemiectB (IIJIK). Posp xumum B
pELIeHUH JKOJIOTMYECKUX TMpolieM. YcuieHwe mnapHUKoBoro sddekra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHS U MX COCIUHCHHN B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUIAaBOB (CTalb, YYI'yH, IIOPATIOMUHUHN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAIOB, OCHOBHbBIE

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOYHMKH YIJIEBOAOPOAOB (Yroib, NPHUPOIHBIA Ta3, He(Tb),

MPOIYKTHI X TepepaboTKu (O€H3MH), UX POJb B OBITY U MPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHBIe MOHATHS 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAUMHCHUAX
yrjiaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWICH, 3TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHUYECKHX COEAUHEHUH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHAJIbBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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