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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4uyeOHOM  JIesITeIhbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUsS B OOYYEHHM XUMHMH OOECHedYMBaOTCs crerupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAJIBHBIX TOHSITHI XHUMHH, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOIr0 moaxoja kK €€ uzydeHuro. CoJepKaHue CKIIaJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIICCTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C TMPUBJICUYECHHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOr0 oOpalieHusi ¢ BEUIECTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OOydYalIIMXCAd T'YMAHUCTHYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

W3yyeHue XUMHUU CHOCOOCTBYET pa3BUTHIO Yy oOywatomuxcs ¢ 3[IP
MPOCTPAHCTBEHHOT'O BOOOpa)xxeHUsl, (YHKUMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTUYECKU aHAIM3UPOBATH MH(OpPMAIUIO, MPEICTABICHHYIO B
pa3nuuHbiX (opmax. 3HAYMMOCTh TpeaMeTa Al Pa3BUTUS  KU3HEHHOU
komneTeHmu oOydaromuxcsi ¢ 3I[IP  3akmiouaeTcss B yCBOGHHH OCHOBBI
XUMUYECKUX 3HAHHMM, HEOOXOAUMBIX JUIsl TOBCEJIHEBHOW JKHW3HU; HABBIKOB
3M0pOBOr0 M 0O€30macHOro MJisi 4YeJOBeKa M OKpYyKawlleld ero cpenbl oOpasa
KU3HU; POPMUPOBAHUU IKOJIOTHUECKOU KYJIbTYPHI.



[IporpamMma oTpakaer coaep>kaHue 00y4eHHUs MPEAMETY «XUMHUS» C YUETOM
0co0bIX oOpa3zoBaTenbHbIX MOTpeOHOCTeN oOydaromuxcs ¢ 3IIP. Osnangenue
y4€OHBIM MPEIMETOM «XHUMHs» MPEACTABIAECT OMNPENEICHHYIO TPYIHOCTh MJIs
obyuatomuxcas ¢ 3[IP. DTo0 cBsI3aHO C OCOOEHHOCTSIMH  MBICIUTENIBHOM
JESTEIIbHOCTH, TMEPUOJNYECKUMHU KOJIeOaHUSIMU BHHMAHUSA, MaJbIM OO0BEMOM
namsITH, HEJOCTaTOYHOCThIO  OOIIEero  3amaca  3HAHWN,  TOHMKEHHBIM
MIO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOIO Pa3BUTHS.

Jlisa mpeonoynieHns TPYJHOCTEH B M3YyUYEHUU y4eOHOTO MpeaMeTra «XUMUsH»
HeoOxoauMa ajantanus o0beMa U XapakTepa ydeOHOro Marepuana K
[IO3HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOydYarolMXcCs, y4YeT HX
OCOOCHHOCTEW pAa3BUTHS: HCIOJIb30BAHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX MU
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

[Ipy u3ydyeHHMH XUMUM HEOOXOIHUMO OCYIIECTBISATh B3aUMOJICUCTBHE Ha
MTOJIMCEHCOPHOUN OCHOBE.

TeopeTnduecknii  Marepuall  pPEKOMEHAYETCA  HM3y4aTb B IIPOIECCE
IIPaKTUYECKON JESATENBHOCTU. BO3MOXHO BBIJIEIECHUE OTIECIBHBIX YPOKOB Ha
pelIeHre 3aJ]a4 B CBSI3U CO CJIOKHOCTBIO aHanu3a Tekcta odydaromumucs ¢ 311P.
OpraHnyeckoe €JUHCTBO NPAKTUYECKOM M  MBICIUTENBHOW  J€ATEIBbHOCTH
oOy4JaronmMxcsi Ha ypoKax XHMHUU CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOEHUIO Oa3UCHBIX XUMHUYECKMX 3HaHMU M yMeHuil. Oco0oe BHHUMaHHUE MNpU
U3YYEHUU XUMHUU YACISETCS U3YUEHUIO «CKBO3HBIX» MOHATUNA U (POPMHUPOBAHUIO
HAaBbIKA CTPYKTYpUPOBaHUS MaTepHaa.

OOmiee YMCIO 4YacoB, OTBEACHHBIX I HW3YYCHUS XWMHH HAa YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIEI0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



Oco0eHHOCTH 0TOOPA U aJaNITANMHU Y4eOHOI0 MaTepuasIa o XuMnu

OOyueHue yueOHOMY MpeAMETY «XUMUs» HEOOXOAUMO CTPOUTH Ha CO3/IaHUU
ONTUMAJIbHBIX YCIOBHUH AJIl YCBOCHUS MPOTPAMMHOTO MaTepuaia 00y4JaronuMHCs
c 3I[1P. bonbiioe BHMMaHuE JOJIKHO OBITH yJI€JI€HO 0TOOpY YU4eOHOro MaTepuaia B
COOTBETCTBUH C MPHUHIMIIOM JOCTYIMHOCTH IMPH COXpaHEHUU oOmiero 0a30BOro
ypoBHsI. OH JOIDKEH IO COACPKAaHUIO U 00bheMy OBITh aJanTHPOBAHHBIM IS
obOyuatomuxcs ¢ 3[IP B cooTBercTBMHM ¢ HUX 0COOBIMH 00pa30BaTEIbHBIMU
notpebHocTsiMU. CriemyeT 00JeryuTh OBIAICHUE MATEPHATIOM OOYYarOIIMMUCA C
3IIP mocpencTBOM €ro JETalbHOTO OOBSICHEHHS] C CUCTEMATHYECKUM ITOBTOPOM,
MHOTOKPAaTHON TPEHUPOBKOI B MPUMEHEHUU 3HAHUM C UCIOJB30BaHUEM MPUEMOB
AJITOPUTMHU3ALMU U BU3YyaJIbHBIX OIOpP, 00yUEHUs CTPYKTYpUPOBAHUIO MaTepHaa.

Bonbiroe 3HaueHune A1 MOTHOLIEHHOTO YCBOGHHUS Y4eOHOTO MaTepuaia UMeeT
Omopa Ha MEXMPEIMETHBIE CBSI3M BOIPOCOB, M3YYaeMBIX B JIaHHOM Kypce, C
TakUMHU y4eOHbIMU mpenMmeramu Kak «l'eorpadus», «Dusuka», «buomorus».
[To3BonsAst paccMaTpuBaTh OAMH M TOT K€ Y4YEOHBIH MaTepuan C Pa3HBIX TOYEK
3pEHUs], MEKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIy4lIEMY OCMBICIEHHIO, 0oJiee
IPOYHOMY 3aKPETJICHUIO MOJyUYEHHBIX 3HAaHUHN U MPAKTUYECKUX YMEHU.

[Tpu moAroToBKE K ypoKaM yuuTelb JOJKEH IPEeIyCMOTPETh (hopMHUpOBaHHE Y
oOyyJarommxcsi yMEHUW aHaJu3upoBaTh, CpPaBHUBATh, 000OIIATh H3ydaeMbIi
MaTepuai, TUIAHUPOBaTh MPEACTOSIIYI0 paboTy, OCYIIECTBISTH CaMOKOHTPOJIb.
Heo0xoauMo TMOCTOSHHO CHEIUTh 3a MPaBUIBLHOCTHIO pedeBOro Oo(opMIIeHUS
BbICKa3bIBaHUI oOy4aromumxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMU MOBEAEHUS U JAedaTeabHocTH oOydatomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOIMM CTPOKAUIIUN KOHTPOJIb
COOJIIO/IEHUsT TIPABWJI TEXHUKW O€30MAaCHOCTH TPU TPOBEICHUU JTA0OPATOPHBIX
paboT B XUMUYECKOM KaOWHETE.

Buabl pesitenbHocTu od0yuyawomuxcsa ¢ 3IIP, o0yciaoBiieHHbIe 0cO0BIMHU
00pa3oBaTeJIbHbIMH NOTPEOHOCTAMH M 00eCleYHBAKIINE OCMbICJICHHOE
OCBOEHHE COJIePKAHNH 00pa30BaHUA N0 NpeaMeTy « XHUMMD)

Conepskanve BHAOB JesTelbHOCTH oOydwatontuxcs ¢ 3[1P Ha ypokax xummum
OmpeJeNsieTCsl WX O0COOBIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMH. [lomumo
mupoko ucnosbdyembix B OOIl OOO o6mmx juist BceX 00Yy4aromuxcsi BUIOB
NEATEIbHOCTH CIIEYEeT YCUIIUTh BUJIbI JACSTENbHOCTH, ClieUU(PUUHbIE ISl JaHHOU
KaTeropun oOydyaromuxcsi, s 00eCleueHUus OCMBICIIEHHOIO  OCBOCHHS
coJiepkaHusi 00Opa3oBaHMsI MO MPEAMETY: YCUJIEHUE NPEeIMETHO-TIPAKTUYECKON
JEATEIbHOCTH C aKTUBM3allM€M CEHCOPHBIX CHUCTEM; UEpEJOBaHHE BHUJIOB
JEATEeIIbHOCTH, 3aJ€UCTBYIOIIUX PA3JIUYHBIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE



MaTepuaia C OMOpPOM Ha aJITOPUTM; «IIOIIArOBOCTHY B W3YYCHUH MaTepuaa;
UCTIONIb30BaHUE JTOTIOJTHUTEIHFHOW BHU3YaJIbHOW OIMOPHI (TJIaHBI, 00pa3Ibl, CXEMBI,
mabyIoHbl, onopHble Tabmuibl). s pa3Butug y oOyuaromuxcs ¢ 3[IP ymenus
Jenath  BBIBOJBI, (OPMUPOBAHHS TPAMOTHOTO PEUYEBOTO  BBICKA3BIBAHUS
HEO0OXOMMO MCIOJIB30BaTh OMOPHEIE clloBa U Kiuiie. Oco00e BHUMAHHE CIETyEeT
YACIUTh O0YYEHUIO CTPYKTYPUPOBAHUIO MaTepHasa: COCTaBIICHUE PUCYHOUHBIX U
BEpOAIBHBIX CXEM, COCTAaBJICHHE TaOJIUIl, COCTaBIICHWE KiIacCU(PUKAIMKN C
0003HaUEHHBIMH OCHOBAHHMSIMHU JUIsI KJIacCU(PUKAMA W  HAMOJHEHHUE WX
npuMmepamMu u Ap. llpuMepHas TeMaTudeckas W TEPMHHOJIOTHUYECKAs JICKCHKa
cootBercTBYeT OOIT OOO0.

Jns obyuaroruxcst ¢ 3P cyiiecTBeHHBIMU SIBISIIOTCS TPUEMBbl PabOTHI €
JICKCHYECKHM MaTepuajioM 1o mpeaMery. IIpoBoauTes crnernuanbHas paboTra 1mo
BBCJICHHUIO B aKTHBHBIA CIIOBAPh OOYJAFOIINXCS COOTBETCTBYIOIIEH TEPMHHOIOTHH.
W3ygaembie TEpMHHBI BBOMSTCS Ha IIOJMCEHCOPHOM OCHOBE, 0O0Os3aTeiabHa
BHU3yallbHAS TOJJICPXKKA, aJTOPUTMBI PaOOTHI C OIMpPEACIICHUEM, OTIOPHBIC CXEMBI
JUTSL aKTyaJl3allii TEPMHUHOJIOTUH.

COJAEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

[IpeameTr xumun. Posib XUMUK B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemiecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHATHE O MeTOmax MO3HaHWSA B XWUMHUH. YHCThIC BEIIECTBA U CMECH.
Crioco0nI paszjeneHust cMecei.

ATOMBI M MOJEKYJbl. XHUMUYECKHE dJIEeMEHTbl. CUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
OTHOcUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBas J0JisI XMMAYECKOTO 3JIEMEHTa B
COCMHECHUH.

KommmuecTBo BemectBa. Mosib. MonsipHass Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemiectBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUIA.

DuU3NYECKNE U XUMUYECKUE SIBICHUS. XUMUYECKasd PEeAKLMs U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukarus
XUMUYECKUX PEAKINH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHHSI, 0OMEHA).

Xumuueckuii IKcnepumenm:



3HaKOMCTBO C XMMHUYECKOH MOCYAOH, MpaBMiIaMHu paboThl B JabopaTtopuu u
npuéMaMu oOpamieHus ¢ J1abopaTOPHBIM 00OPYJOBaHHEM, U3yUEHHE U OMHUCAHUE
¢uznyecKkux CBOMCTB OOpa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOICHUE
busnueckux (IJIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJEHCTBUE MENA C KUCIOTOMN) SABJICHUN, HAOIIOIEHUE U
ONHMCAHWE NPU3HAKOB MPOTEKAHHUsS XWMHUYECKHX pEeaklUHil (pasiioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Kejie3a ¢ pactBopoM cosd meau (11),
U3y4EHUE CIOCOOOB pa3JelIeHUs CMecei: C MOMOIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTWUIAIUS, XpoMaTorpadus, IpoBEEHUE OYUCTKU MTOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  pEe3ylbTaTOB  IPOBEACHHS  OIbITA,
WJUTIOCTPUPYIOLIErO0 3aKOH COXPAaHEHUSA MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(I1apoCTEepPIKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BELIECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 3imeMeHT U mpocToe
BemecTBo. HaxokneHue xucimopoaa B OpupoAe, (U3MUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcuzapl. [Ipumenenne xucmopoaa. CrocoObl
MOJIYYCHHUS] KUCTopoda B J1abopaTOpuu W TPOMBINUIEHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBolr 3p(}EeKT XUMHUYECKOW peakUuuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuy. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — anemeHT M mpocroe BemectBo. HaxoskaeHuwe Bomopona B
npupoae, (U3MYECKUE U XUMHUYECKHME CBOWCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. Kucmotel u comnu.

MounsipHbIit 00BEM Ta30B. Pacdu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJBL. Boma Kak pacTBopuTesib. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Ji4 BELIECTBA B pacTBOPE. XMMHUYECKUE CBOMCTBAa BOAbl. OCHOBaHUS.
Ponp pacTtBOpOB B Ipupoze U B KU3HU 4enoBeka. KpyroBopor BoAbl B IPUPOJE.
3arpsi3HeHre NpUpPOaHbIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus Heopranumdeckux coenuHeHuid. Oxcunbl. Kiaccudukanmys
OKCUJOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHbIE, aM(oOTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonmyueHnne OKCuaoB.

OcnoBanusa. Knaccupukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHumi. PU3NYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonydyenrne oCHOBaHUM.



Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. @usndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psam aktuBHOcTM MetaimioB H. H. bekerona.
[lomy4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. OU3NYECKHE U XUMHYECKHUE CBOWCTBA COJIEH.
[Tonyuenue conen.

['eHeTnueckas CBA3b MEXAY KJIACCaAMU HEOPTaHUYECKUX COECTMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJAEPKaHUs KUCIOpOJa B BO3/IyX€E, IMOTyUYECHHE,
coOupaHue, pacrno3HaBaHWE U M3YUYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICUCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBUS BO3HHKHOBEHUS U
MpeKpallleHusi TopeHust (Mokapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIO0B U
ONHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOKMCTB Bojiopoja (ropeHue), B3ammojeiictBue Bogopona ¢ okcumom meau (1)
(BO3MOYKHO HCIOJIb30BaHUE BHUIEOMATEPUANIOB), HaOIIOEHNE O0PA3IOB BELIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEW PACTBOPEHHS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPACTBOPOB C ONPEAEIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HatpueM ©  KanbplieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB,
HaOJII0ICHNE U3MEHEHHUs OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT M ILIEIOYEH,
u3ydyeHue B3aumozeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHON KHUCIIOTHI,
KHCIIOT C METajllaMH, PEaKUWid HEUTpaTu3alyM, IOJIyYeHHUE HEpPaCTBOPUMBIX
OCHOBAHMI, BBITECHEHHME OJIHOTO MeTajula APYTMM U3 PAcTBOpA COJIM, PELIEHUE
DKCIIEPUMEHTAJIBHBIX 3alad 1o Teme «BaxHeimme Kiaacchl HEOPraHWYECKHX
COCIVHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MenpgeneeBa. CtpoeHue aroMoB. XUMHYECKASl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEJIbHbIC PEaAKIIUH

[lepBble TOMBITKM KJAacCU(PUKAIMU XUMUYECKUX djeMeHTOB. [loHsitue o
rpynnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M HIEJIOYHO3EMEIbHbIE METaJIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y THUJIPOKCHUIBI.

[Tepunoanueckuii 3akoH. [leppoguueckas cucteMa XUMHUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas U JJIMHHONEpUOAHAas  (OPMBI
[Tepuoanueckont cucrembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuobl
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB NepBbIX 20 XUMUYECKUX  DJIEMEHTOB



[lepnomnueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO

AJIEMEHTA IO ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.
3aKOHOMEPHOCTH HW3MEHEHUs pajuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,

METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOJAM.

3nauenue [lepnoanueckoro 3akoHa u [leproanueckor CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA HAayku W npaktuku. [[. V. MenneneeB — yd€Hbli U
rpak1aHUH.

Xumnyeckasi cBs3b. KoBanmeHTHass (HOJSpHAsT W HEMOJIApHAs) CBSA3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucineHus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponiecchl OKMCIIeHNns U BOCCTaHOBIEHNsI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydyeHHe OoOpa3LOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakliy pa3yioKeHUs], COSTUHEHN).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INPU HM3YyYEHWH XMMHMM B § Kiacce
OCYILECTBIISIETCSl 4Y€pe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX
MOHSATHUM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMM JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO11ue ecTecTBEeHHO--HayUHbIe MOHATHS: HAy4YHbIH (akT, TUIoTe3a, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(uKaus, MNEepUOJUYHOCTb, HaONIO/IEHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usuka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsisi, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3M4ecKre BEIUUMHBI, €IUHULBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: armocepa, ruapochepa, MuHEpandbl, TOPHbIE MOPOJBI,
MTOJIE3HBIE NCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeimecTBo U XuMH4YecKasi peakuus

ITepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMM CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, KalWs, KaJIbLMs M HX
COCIMHEHNH B COOTBETCTBMM C IIOJOKEHUEM JJIEMEHTOB B llepmomnueckon
CUCTEME U CTPOCHHUEM UX ATOMOB.



CrpoeHre BelIeCcTBA: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKHA U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIMI M0 pa3INyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKUE
YPaBHEHHS.

[lonsiTue 0 ckopocTH xumuyeckoil peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuuax. Ilonsarue o xkaranuse. Ilonsatue o XumMuyeckoM paBHOBecuU. PaKToOphl,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKIUU U IIOJOKEHUE XUMHUUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEaKIIMH. CocraBieHue  ypaBHEHMI

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HMCIOJIB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus dAEKTPONUTHIECKON TUCCOLMALMU. DIIEKTPOJIATHI U HEAJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens aucconauuy. CUIbHbIE U Clla0ble JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
IOJIHBIE W COKpPAIIEHHBIE HOHHBIE YpaBHEHUs peakiui. CBOWMCTBAa KHUCIOT,
OCHOBAaHMM W cojJell B CBeTE€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOM
nucconunanuu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHUE C MOJEISIMHU KPUCTALNIMYECKUX PEIETOK HEOPraHUYECKUX
BEILIECTB — METAJIOB W HEMeTasioB (rpadura W anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakinu
OT BO3JCHCTBUS pa3IMUHBIX (AKTOPOB, HCCIECHAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOPOB BEILECTB, IPOLECCAa AUCCOLMALMM KHCIOT, INEJIOYEeHd U COJIeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MaTEpPHAOB), [MPOBEJACHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKW  [POTEKaHHs  peakuuid HOHHOro  oOMeHa
(oOpa3oBanme ocaaka, BBIIEICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IOPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pPEaKUUil
(ropeHue, peaklMH pa3yIoKEHUs, COEUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX



BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid HAa HOHbI, pELIECHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl 4 MX cOeANHEHUSA

OOmast xapaktepucTtuka rajoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (Ppu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpPe  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaUIaMH, WIeJoYaMH). XJIIOPOBOAOPOI.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJIydeHHE, NpuMeHeHue. [leiicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHU3M 4elioBeKka. BaxHeHme XJOpuIbl U UX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue u (PU3MYECKUEe CBOMCTBA
IPOCTBIX BELIECTB — KKCIOPOAa U CEpbl. AJNIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMUYECKUEe CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUecKue U XUMHUYECKHME CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHUCIOT W cheuuduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHUsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEAKIMs Ha
cyab(dar-uoH. HaxoxxneHue cepbl U €€ COENMHEHHH B MNpUpoOaE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKMCIECHHA. A30T, paclpOCTPaHEHHUE B INPUPOJIE,
bu3nyeckue u XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, €ro
(bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue U npuMeHenune. Cou aMMOHUS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakiuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ mojyuyeHue, (Pu3nuecKue U XUMHYECKUe
cBOiicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
yno0opeHuil. XuMu4yecKkoe 3arpsi3HeHUe OKPYKarollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI W BOJoEéMOB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3NUIECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

OOmas xapakTepucTuka 31eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIJIEpoA,  aJUIOTPOIHBIE
Moau(uUKalKMK, PpacIpoCTpaHeHWEe B MpUPOAE, (U3MUECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupojie. OKCUIbl yriiepoaa, ux



¢usznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KIUMaTa, MNapHUKOBBIN
abdexT. YronbHas kucnoTa u €€ coiu, ux (PU3NUECKUe U XUMUYECKHUE CBOMCTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEILECTBAX KaK O COSTUHEHUSIX
yriaepojia (MeTaH, 3TaH, dTUJICH, alleTHICH, 3TaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[TpuponHblE HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BAKHBIX BELIECTBAX: KMUpax, OeNKax, yrieBojgax — U ux
poJii B OKM3HM YEIOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCIMHEHHUN.

KpeMHuii, ero Qusnyeckue M XHUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npuMenenue. CoenuHeHuss KpeMHus B mpupoje. OOuue mnpeacTaBieHUus 00
okcunie kpemaust (IV) u kpemuueBoi kucinore. CUIMKAThl, X UCIOJIb30BAaHUE B
OBbITY, B MPOMBIIUICHHOCTH. BaxxHelne cTpouTelbHble MaTepHallbl: KepamHKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0oB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE NMPU3HAKOB
UX TPOTEKAHMs, OMbBITHI, OTpa)karolue (U3NMUEecKHe M XUMHYECKHE CBOMCTBA
TaJIOTEHOB M MX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEpHAIOB), HaOIIOICHNE TIpoliecca OOYTIIMBaHUs caxapa IoJ JeHCTBUEM
KOHLEHTPUPOBAHHOW CEPHOW  KHUCJIOTBI, H3y4eHUE XUMHYECKUX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIIOTHI, IPOBEJICHNE KAaUeCTBEHHOM peakIuu Ha cylibdat-
MOH W HAOJIOJeHUWE NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUM, MOTyUCHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, MPOBEACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEUCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHne MOZENnen
KPUCTAIUTMYECKUX pEeHIETOK anmasza, rpaduta, (QyiaepeHa, O3HAKOMIICHHE C
poLeccoM aACcOpOIMU  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U



YCTPOMCTBOM NPOTHBOTa3a, MOJydYeHHe, COOMpaHue, paclo3HaBaHUE M M3yUCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX peaklnii Ha kapOoOHAT U
CUJIMKAT-HOHbl WM W3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTaluTbl M UX COCIUHEHUS».

MeTaJiibl 1 MIX COeIMHEHU S

OO6m1ast XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux TnonoxeHusa B llepuomnyeckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOo€HHE METaJLUIOB. MeTayundeckasi CBsi3b U
METAJUIMYECKAas] ~ KPUCTAJUIMYECKass  pPEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HaIpsoKeHU MeTalioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaiioB. OO0mue
crocoObl Toy4yeHus: MeTauioB. [loHATHE O KOppo3WM METAIIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamel: nonoxkeHue B llepmogmyeckoint cucremMe XMMHYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HaTpusi M Kainusg. I[IprmMeHeHHe MIEeOYHBIX METAUIOB U HUX
COEMHECHUM.

[[lenoyno3emenbHblE METaUIbl MarHuii W KaJblMH: IIOJIOXKECHHE B
[lepnognueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXO0XJIeHHE B Mpupojie. PU3nyeckne 1 XMMUYECKHE CBOMCTBA MarHus
U Kanpliua. Baxueimme coeavHEHHS Kaiblus (OKCUJ, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AltoMuHUN: TToJ10keHUE B [leprondeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOXKJIE€HHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THIAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckoiit cucreme XMMUUECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, Tuipokcuabl U con xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0O0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBAMH, M3yUYE€HHE  PpE3YyJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCITOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KJIbIUSl W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKeEJe3a B KUCIOPOJE
(BO3MOXXKHO ~ HCIOJB30BAaHWE  BHUIEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS



KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHusi, KajblMs, aJIIOMUHUS, [IUHKA, JKeje3a
(I u xenesza (111), memu (11), HaOMOACHKME W ONMMCAHUE MPOIIECCOB OKPAITHBAHHS
IJJaMEHH HWOHAaMU HATpusi, Kalusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
U THAPOKCH/IA IIMHKA, pElIEHUE IKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Bakuenme
METAJUIbI U KX COCTUHCHHUS.

XuMUS ¥ OKpPY:Kaouias cpeaa

BemectBa u matepuansl B NMOBCEAHEBHOM >KM3HHM 4yenoBeka. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY Karomieh cpeabl (MpeaeiabHas T0ImycTUMast
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npo0em.

Xumuueckuii IKCnepumeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUH XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHME KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KilacCUUKAIMs, TEePUOANYHOCTh, HAOIIOICHHE,
HKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJIEHUE, MaAPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbl, PaJUOAKTUBHOCTh, MOJIEKYJa, 3JICKTPUYECKHUI 3apsid, MPOBOAHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUITMUECKAas
pemérka, CIulaBbl, (PU3MUECKUE BEJIWYUHBI, €AMHUIIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbl€e, TOIUIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaroOIIHUXCA
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3sHOOOPA3HOM COBMECTHOW JEATEIbHOCTH MNpHU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEJCHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HMIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIIAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA ITOJYYEHHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, JOCTYIMHBIMA TEXHHUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIOJICHUS] TpaBui O€30MacCHOCTM Tpu  OOpalleHUu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrnenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHOro o0Opas3a >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJy4aeMble MPU NU3YYCHUH XUMUHU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCaIbHbIC YIeOHbBIE NEUCTBUS (MIO3HABATEILHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUi,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCe TMO3HAHUS TOHATUS (MIPEIMETHhIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaeMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AINH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHMS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0KHBIMUA CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHUE OKPYKAIOUIEH MNpPUpPOTHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHBbIE  pe3yJbTaThl  ITO3HABATEIbHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHOM pabouell MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aTOMa, AJIEKTPOHHBIM CIIOM aroma, aToMHas OpOUTallb, PAINYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHWYECKHX TOHATUA U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHE TEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Illepuognyaeckon
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnnieneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy YYACTBYIOUIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTEeCTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU IO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUIECKast CBs3b, TEIUIOBOU d3(PdeKT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHWE W  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTaHWUUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSTHS «rJjaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsij Alpa, OOIIee YHUCIO OJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUUECKUEe BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAsl ONHCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, MOATBEPKIAIOMNX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUEThI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — NJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (UU(pPOBbHIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 0 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnunoreka LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTayinl 1 HX coeqMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 0 0 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 0 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne aTra undposbie

Tema ypoka Konrpoabnsie IIpakruyeckue A dp
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

[lepnonnueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 4.00 bubnnorexa [JOK
XHMHYECKUX d1eMeHToB /I, 1. ' https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX BJIEMEHTOB 1 7.09 bubmorexa [JOK

. ' https://m.edso0.ru/00adh6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 11.09 bu6mmoreka [JOK
HEOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Buipsl XumMHu4yeckoil CBSA3U M THIIBI 1 14.09 bu6mmoreka [IOK
KPUCTAITIMYECKUX PEIETOK ' https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme

5 «[loBTOpEHUe u yrinyOiaeHue 3HaHUH 1 1 18.09
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca

6 Krnaccudukanus XuMuueckux 1 21.09 bubnuoreka [IOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOM

7 eakuu. IToHITHE O TOMOT€HHEIX U 1 25.09 Bubmaorexa LJOK
P ' ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX

8 [ToHsITHE O XUMHUYECKOM PaBHOBECHH. 1 28.09 bubnnorexa [JOK
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@akTOpBI, BIUAIOIIKNE HA CKOPOCTh
XUMHMYECKON PEAKLIUU U TI0JI0KEHUE
XMMHMYECKOTO PaBHOBECUS

https://m.edsoo.ru/00adc28c

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9 2.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKON
10 nccorranuu. CHIbHBIE U ci1a0ble 5.10 bubmoreka LOK
8 HHat. ) https://m.edsoo.ru/00adcd68
AEKTPOJIUTHI
bubmuorexa [JOK
11 HMoHHbIe ypaBHEHUS peaKUil 9.10
yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAaHUI B CBETE IPEACTABICHUN 12.10 Bubmzorexa LIOK
puﬂ ' https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIIH
XHUMHYECKHE CBOMCTBA COJIEH B CBETE Eub 10K
nomoTeKa
13 MIpeACTaBIEHNI 00 16.10
pet " https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON TUCCOLIUAIIUU
bu6mmoreka [IOK
14 ITonsatue o ruApoOIN3E CONIEH 19.10
b https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS 23.10 bubnuoteka [JOK
3HaHUN ’ https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «Penrenne skcriepuMeHTaILHEIX 26.10 bubmaorexa [JOK
P ’ https://m.edsoo.ru/00addbfa
3a51a9»
KonrtponsHast pabora Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS 6.11 Bubmzorexa LIOK
p a THATI. ' https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mast xapakTeprCTUKA TAIOT€HOB. 9.11 bubnmuotexa [JOK

XUMHUYECKHE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

bu6mmoreka [IOK

19 XUMHYECKHUE CBOMCTBA, IIOJIYUCHUE, 13.11
I https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne coNsTHOM KUCIOTHI 16.11 bubmorexa [JOK
yi B _ ’ ' https://m.edsoo.ru/00ade348
U3y4YeHHe e€ CBOMCTBY
Brruncnenus no ypaBHEHUSM
21 XUMHUYECKUX PEAKLIUN, €CIIH OIUH U3 20.11 bubmorexa LOK
p ’ ' https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB 2311 bubnuorexa [JOK
VIA-rpymnmsl ' https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHUI 9711 bubnnoreka [JOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cephl
24 CepoBonopoi, cTpoeHue, hpu3nueckue 30.11 bubnnoreka [JOK
Y XMMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢du3nyeckre 1 XUMHYECKHE CBOMCTBA 4.12 bubmorera [JOK
’ ' https://m.edso0.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. 712 bubnnoreka [HOK
XHMMHYECKOE 3arpsi3HEHNE ' https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl COeTMHEHUSIMU
cephl
27 Brruncinenue MaccoBoii 10JH BBIX0Oda 11.12 bu6mmoreka [IOK
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IIPOJYKTa peakLuu

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

OO61as xapakTepuCcTUKa SJIEMEHTOB
V A-rpynibl. A30T, paclipoCTpaHEeHHE

bu6mmoreka [IOK

28 14.12
B IIpUpoze, GpU3nvYecKue u https://m.edsoo.ru/00adeeat
XMMHYECKHE CBOMCTBA
AmMHaK, ero Gu3nvecKue u
29 XUMHUYECKHUE CBOICTBA, MOJIyYeHUE U 18.12 bubmorera [JOK
> THOIYH ' https://m.edso00.ru/00adf004
MIPUMCHCHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[lony4yenne aMMuaka, U3y4eHue ero 21.12 bubmorexa HOK
ol > YA ' https://m.eds00.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTa, €€ (hU3MIecKue u 5 12 bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX
32 oOpeHui. XuMHU4YECKOe 28.12 bubmorexa [JOK
yAobp ' . ’ https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u
33 (1)00((11))0 pHaﬂ KI/ICJ'I((i))Ta (bqnfmgle)cxne " 11.01 bubmorexa HOK
P - ' https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocdaToB B
34 Ka4yecTBE MUHEPAIIbHBIX y100pEHUH. 1501 bubnuorexa [IOK
3arpsi3HEHME IPUPOIHOM CpeIbl ' https://m.edso0.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
PO, pactipocip bubmuorexa [JOK
35 npupoje, Gu3ndeckue 1 XuUMUYECKHe 18.01

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcupel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36 DKOJIOTHYECKUE TTPOOIIEMBI, 2201 https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

i bubnmoreka [JOK

37 VYrosbHast KUCIOTA U €€ CoNn 25.01 https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme

38 "[lonyueHune yriaekucioro rasa. 26.01 bubnnorexa [HOK
KadecTtBenHnas peakiys Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[lepBoHavasibHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 1.02 Brommozexa [OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
. bubnuorexa [JOK

40 Kpemnunuii u ero coenqunenus 05.02 httos://m.edsoo.ru/00ae080a
[Tpaktrueckas padota Ne 5. Permenue

41 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME 08.02 bubnuoteka [JOK
«BaxkHenme HeMeTaJUTbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHU S
Kontponbnas padota Ne3 no teme

42 «BaxHeinme HeMeTaJUTbl U UX 12.02 bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCJIUHECHHU S
OO01mas xapakTepruCcTHKa XUMUIECKIX
3JIEMEHTOB — METAJLIOB.

43 Merammnyaeckas CBs3b U 1502 bubmuorexa [JOK
MeTaJUTNYeCcKas KpucTajIndeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyYecKue CBOMCTBA
METaJJIOB

44 XuMHYecKre CBOMCTBA METAIIJIOB. 19.02 bu6mmoreka [IOK
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DNEKTPOXUMHUYECKUN P
HaIPSDKCHUH METaJIJIOB

https://m.edsoo.ru/00ael1156

OO6u1re cnocoObl MOTyYSHHS
MmetaiuioB. CriaBel. Berauciienus no

45 aBHEHHUSIM XUMUYCCKUX PEaAKIUU 22.02 Enbmiorexa IOK
P P ’ ' https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJACPIKHUT
MIPUMECH
bu6mmorexa [IOK
46 ITo € 0 KOppo3 eTaJIIo 26.02
TUITHE O KOPpO3HH METAILIOB https://m.edso0.ru/00ae1278
bu6mmorexa [IOK
47 29.02
[esmotmere MeTans: https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U 4.03 bubnuorexa [JOK
KaJusl ' https://m.eds00.ru/00ae14b2
49 [lenouHo3eMeNbHBIC METAJIIBI — 07.03 bubmuorexa [JOK
KaJIbIIUA U Mardui ' https://m.edsoo.ru/00ae15e8
. bubmuorexa [JOK
50 Baxue € CoeIuHE an 11.03
PRHCHIHT FIMHCHITT KATBHI https://m.edsoo.ru/00ael15e8
O00011IeHE B CHCTEMATH3aIUsA
51 o B 14.03
3HAHUH
59 JKEcTKOCTh BOJIBI U CITOCOOBI €€ 18.03 bu6mmoreka [IOK
yCTpaHEHHs ' https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOCTE BOIBI U METOILI €6 21.03 Eubmorexa IIOK
" ' https://m.edso0o.ru/00aelae8
yCTpaHEHUS
54 AtoMuHUI 01.04 bubmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHIA U 04.04 bub6nuorexa [IOK

THAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bubmuorexa [JOK

>0 Keneso 08.04 https://m.edso0.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI U COJTH KeJe3a 11.04 bubmuoreka [JOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 0606HvleHHe Y CUCTEMAaTH3aIHS 15.04
3HAHUU
[IpakTrueckas padota Ne 7. Pemenue
59 AKCIIEPUMEHTAIbHBIX 3a7a4 M0 TeMe 18.04 bubnnoreka [JOK
«Baxnennme MeTajuibl 1 UX https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Boruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB /1aH B U30bITKE WU 22.04 bubnuorexa [IOK
COJIEPKUT IpUMeECH. Brruncienus https://m.eds00.ru/00ae1750
MacCOBOM J0JM BBIXOJa IPOIYKTa
peakimn
61 O606njeHHe U CHUCTEMAaTH3alUs 55 04
3HAHUU
KonTponbnas pabota Ne4 mo teme
62 «BaxHeinme MeTaIbl U X 29.04
COEJIMHEHU S
63 BemectBa u marepuassi B 04.05 bubnuoteka [JOK
MOBCEIHEBHOM XU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE 06.05 bubnuoreka [IOK
OKpY’Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pelieHun 09.05 bubnnoreka [JOK
HKOJIOTHYECKUX MPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHEIit ypok. O000IICHHE 1 13.05 bubmmoreka [JOK
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cucTeMaTu3anusd 3HaHUU

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O60011IeHIE 1 1 16.05 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O60011eH1Ee 1 1 20.05 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOAUYECKHUE MATEPHUAJIBI VIS YHUTEJIA

1. 'apa H.H. Xumus: 3agaunuk ¢ «momomnaukom»: 8-9 kimaccsl / H.H. T'apa. — M.:

[Tpocsemienwue, 2019.

2. l'abpycesa H.W. Xumus: padouas terpanb: 8 ki1. / H.W. I'aGpyceBa. — M..:

[Ipocsemenue, 2018

3. I'apa H.H. Xumus. Ypoku: 9 k. / H.H. I'apa. — M.: [Ipoceemenue, 2019

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Poccuiickas anekTpoHHas mkoia - https://resh.edu.ru/

[MudpoBoii oOpa3oBarenbHBIA KOHTEHT - https://educont.ru/

Enunoe coneprkanue oOmiero oopasopanus - https://edsoo.ru/
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