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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MPOrPaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus, PEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Na€T MOPECTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUH, ONPEAENSIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYaroluxcsi, ONpeaeNseT BO3MOXHOCTH IpeaMeTa i
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BHUJIOB y4eOHO-ITO3HABATEIILHOM JCATECIBHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HSBOJIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JIJIT  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON rpaMOTHOCTU 00YYarOLUXCs;



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

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeameTa, KOTOpbIM  sBISETCS  IEeAaroruuecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYyKalIuUid 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 KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM I[IO3HAHUS TMPU M3YUYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHSIM KU3HU;

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

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYaOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOMIMXCA TIyMAHUCTUYECKUX OTHOUICHH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMU 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)xeHUs, (PYHKIMOHAIbHOW TIPAMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKU AHAJIU3UPOBATh MH(POPMALMIO, IPEICTABICHHYIO B
pa3nuuHbiX (opmax. 3HAYMMOCTh TpeaMeTa Al Pa3BUTUS  KU3HEHHOU
komneTeHmu oOydaromuxcsi ¢ 3I[IP  3akmiouaeTcss B yCBOGHHH OCHOBBI
XUMHYECKUX 3HAHUM, HEOOXOIMMBIX JJisi TIOBCEIHEBHON JKM3HH; HAaBBIKOB
3M0pOBOr0 M 0O€30macHOro MJisi 4YeJOBeKa M OKpYyKawlleld ero cpenbl oOpasa
’KU3HU; GOPMHUPOBAHNHU IKOJIOTUYECKOMN KYJIbTYPBHI.



[IporpamMma oTpakaer coaep>kaHue 00y4eHHUs MPEAMETY «XUMHUS» C YUETOM
0co0BIX OOpa3zoBaTenbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[IP. Omnanenwue
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  3HAaHWUW,  TMOHUKEHHBIM
MIO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOI0O Pa3BUTHS.

Jlisa mpeonoynieHns TPYJHOCTEH B M3YyUYEHUU y4eOHOTO MpeaMeTra «XUMUsH»
HeoOxoauMa ajantanus o0beMa U XapakTepa ydeOHOro Marepuana K
MIO3HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOyYaromMXcCs, Y4YeT HX
OCOOCHHOCTEM pPA3BUTHUS: HCIOJIb30BAHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

[Ipy u3ydyeHHMH XUMUM HEOOXOIHUMO OCYIIECTBISATh B3aUMOJICUCTBHE Ha
MTOJIMCEHCOPHOUN OCHOBE.

TeopeTtnduecknii  Marepuall  peKOMEHAYETCS  HM3y4aTb B  IpoOLECcCce
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
oOy4JaromMxcss Ha ypoKax XUMHUU CIOCOOCTBYET MHPOYHOMY M OCO3HAHHOMY
YCBOEHUIO Oa3UCHBIX XUMHUYECKMX 3HaHMU M yMeHuil. Oco0oe BHHUMaHHUE MNpU
U3YYEHUU XUMHUU YACISETCS U3YUEHUIO «CKBO3HBIX» MOHATUNA U (POPMHUPOBAHUIO
HAaBbIKA CTPYKTYpUPOBaHUS MaTepHaa.

OO6miee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3YYCHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, coctaBisieT 136 yacos: 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
COOTBETCTBUHM C MPHUHIMIIOM JOCTYIMHOCTH IMPH COXpPaHEHUU OOIIEero 0a30BOTO
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
COOJIIOJIEHUsT TIPAaBWJI TEXHUKW O€30MaCHOCTH TPU TPOBEICHUU JTA0OPATOPHBIX
paboT B XUMUYECKOM KaOWHETE.

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

Conepskanve BHAOB JesTelbHOCTH oOydwatontuxcs ¢ 3[1P Ha ypokax xummum
OmpeJeNsieTCsl WX O0COOBIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMH. [lomumo
mmpoko ucrnosb3dyeMbix B OOII OOO ob6mux s Bcex oOydaroluxcsi BHIIOB
NEATEIbHOCTH CIIEYEeT YCUIIUTh BUJIbI JACSTENbHOCTH, ClieUU(PUUHbIE ISl JaHHOU
KaTeropun oOydyaromuxcsi, s 00eCleueHUus OCMBICIIEHHOIO  OCBOCHHS
coJiepkaHusi 00Opa3oBaHMsI MO MPEAMETY: YCUJIEHUE NPEeIMETHO-TIPAKTUYECKON
NEATEIbHOCTH C AaKTUBHM3aLUMEHd CEHCOPHBIX CHUCTEM; 4YEpEIOBaHWE BHJIOB
NEeATEIbHOCTH, 3aJCUCTBYIOIIMX pPAa3JIU4YHbIE CEHCOPHBIE CHCTEMBI; 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  HAMOJHEHUE 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.
Crnioco0nI pa3jeneHus: cMecei.

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

Xumuueckas ¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHasg 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 SIBJICHHS. XUMUYECKasd PEeaKlus U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukarus
XUMUYECKUX PEAKINH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHHSI, 0OMEHA).

Xumuueckuii IKcnepumenm:



3HaKOMCTBO C XMMHUYECKOH MOCYIOH, MpaBWiiaMUu 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 KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE 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 HarpeBaHuu, B3aMMOCHCTBHE Kejie3a ¢ pactBopoM cosd meau (11),
U3y4EHUE CIOCOOOB pa3JelIeHUs CMecei: C MOMOIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTWUIAIUS, XpoMaTorpadus, IpoBEEHUE OYUCTKU MTOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  pe3ylbTaTOB  NPOBEACHHS  OIbITA,
WJUTIOCTPUPYIOLIErO0 3aKOH COXPAaHEHUSA MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(I1apoCTEepPIKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BELIECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciopon — 3meMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoga B HpUpoAe, (DU3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcuzapl. [Ipumenenne xucmopoaa. CrocoObl
MOJIYYeHHUS] KUCTopoAa B J1abopaTOpuud W TPOMBIIUIEHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBolr 3p(}EKT XMMHUYECKOW pPEeaKUuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuy. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCWIEHHE NapHUKOBOTO 3P (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — asnemeHT M mpocroe BemectBo. HaxoskaeHuwe Bomopona B
npupoae, (U3MYECKUE U XUMHUYECKHME CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. Kucmotel u comnu.

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

dusnyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTelib. PacTBOpEI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Ji4 BEIIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTtBOpOB B Ipupoze U B KU3HU 4enoBeka. KpyroBopor BoAbl B IPUPOJE.
3arpsi3HeHHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranumdeckux coenuHeHuid. Oxcunbl. Kiaccudukanmys
OKCUJOB:  coyieoOpa3yroniue  (OCHOBHBbIE, KHUCJIOTHbIE, aM(OTepHbIE) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonmyueHnne OKCuaoB.

OcnoBanusa. Knaccupukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHmii. PU3MYECKHE M XHUMHYECKHE CBOMCTBA
ocHoBaHuu. [lonydyenrne oCHOBaHUM.



Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. @usndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[lomy4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. OU3NYECKUE U XUMHYECKAE CBOWMCTBA COJIEH.
[Tonyuenue conen.

['eHeTnueckas CBA3b MEXAY KJIACCaAMU HEOPTaHUYECKUX COECTMHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIEIICHUE COAEpKaHUsI KUCIOpOAa B BO3yXe, MOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YUYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICUCTBUS BELIECTB C KUCIOPOJOM M YCIOBUS BO3HHMKHOBEHUS U
MpeKpallleHusi TopeHust (Mokapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIO0B U
OMHMCAHWE WX CBOWCTB, IMOJY4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOKMCTB Bojiopoja (ropeHue), B3ammojeiictBue Bojopona ¢ okcumom meau (1)
(BO3MOYKHO HCIOJIb30BaHUE BHUIEOMATEPUANIOB), HaOIIOEHNE O0PA3IOB BELIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEW PACTBOPEHHS BEUIECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE pACTBOPOB C  ONPENEIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJbBI C METAILIAMU
(HatpueM ©  KanbplieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB,
HaOJII0ICHNE U3MEHEHHUs OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT M ILIEIOYEH,
u3zyueHue Bi3ammoeiictBus okcuga meau (ll) ¢ pactBopom cepHOW KHCIIOTHI,
KHCIIOT C METajllaMH, PEaKUWid HEUTpaTu3alyM, IOJIyYeHHUE HEpPaCTBOPUMBIX
OCHOBAHMI, BBITECHEHHE OJHOTO METajula JAPYTMM M3 pacTBOpa COJIM, PEIICHHE
DKCIIEPUMEHTAJIBHBIX 3alad 1o Teme «BaxHeimme Kiaacchl HEOPraHWYECKHX
COCIVHEHUI.

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

[lepBble TOMBITKM KJAacCU(PUKAIMU XUMUYECKUX djeMeHTOB. [loHsitue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEJTOYHO3EMENbHbIE METaLIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y THUJIPOKCHUIBI.

[Tepnoanueckuii 3akoH. [leppoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuonHas U JJIMHHONEpUOAHAas  (OPMBI
[Tepuognueckon cucrembl xumuueckux 3neMeHToB [. 1. MenneneeBa. [lepuoabl
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M30oTonbl. DiekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB NepBbIX 20 XUMUYECKUX  DJIEMEHTOB



[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO

AJIEMEHTA IO ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.
3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,

METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U IIEpUOAaM.

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 JIIEMEHTOB. VIOHHAs CBSI3b.

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

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmuoie ceéa3u

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--HAayUHbIe MOHATHS: HAY4YHbIN (aKkT, TUIoTe3a, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCU(PUKAIMA, TEePUOJUYHOCTh, HAOIIOJCHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usuka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKHUM 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUECKUEe BETUUMHBI, €AUHHIIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOJBI,
MTOJIE3HBIE NCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeimecTBo U XuMH4YecKasi peakuus

ITepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IMEPBbIX TPEX IMEPUOAOB, KW, KaJIbLMs M HX
COCIMHEHNH B COOTBETCTBMM C IIOJOKEHUEM JJIEMEHTOB B llepmomnueckon
CUCTEME U CTPOEHHUEM UX aTOMOB.



CrpoeHre BelIeCcTBA: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

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

Knaccudukanums XuMHUECKUX PEAKIHUM 10 Pa3IMYHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETECHEN OKMCICHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKUE
YPaBHEHHS.

[lonsiTue o ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuuax. Ilonsarue o xkaranuse. Ilonsatue o XumMuyeckoM paBHOBecuU. PaKToOphl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHON  pEaKIUH. CocraBneHue  ypaBHEHUU

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

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEXJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoi cBsizu. CreneHp auccoranuy. CUIbHBIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
IOJIHBIE W COKpAIIEHHbIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W cojJell B CBeTE€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOM
nucconunanuu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTATMYECKUX PEHIETOK HEOPraHMYeCKUX
BEILIECTB — METAJIOB W HEMeTasioB (rpadura W anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu
OT BO3JCHCTBUS pa3IMUHBIX (AKTOPOB, HCCIECHAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOPOB BEILECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, LIEIOYEH U COJIed
(BO3MOXXHO  HCHOJB30BAHME BUJEO MaTEpPHAOB), [MPOBEJACHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKW  [POTEKaHWs  peakuuid  HOHHOro  oOMeHa
(oOpa3oBanme ocaaka, BBIIEICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHue, peaklMH pa3yIoKEHUs, COEUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX



BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pPEAKUUMHA Ha HOHBI, pEILICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl 4 MX cOeANHEHUSA

OOmast xapaktepucTtuka rajoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpPe  XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETaUIaMH, WIeJIo4amMH). XJIOPOBOAOPOI.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJIydeHHE, NpuMeHeHue. [leiicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OpPraHU3M 4elioBeKka. BaxHeHme XJOpuIbl U UX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE cTeleHU okucieHus. CTpoeHue M (pU3MyecKkue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMUYECKUEe CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, GQuznueckue U XUMHUYECKHE CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHUCIOT W cheuupuyeckue). XHUMHUYECKHE pPEaKIuH,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHUsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEAKIMs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHA B Mpupojie. 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, XapaKTEPHbIE CTENEHU OKHUCIICHHs. A30T, paclpOCTPAHEHHE B MPUPOE,
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 peakuus Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
yno0opeHuil. XuMrU4ecKoe 3arps3HeHUe OKPYKaoIIe cpelibl COeMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3NUIECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcup docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XUMUIECKHUE CBOMCTRA,
nosnyuenue. Mcnons3oBanue GpocdaToB B KaUeCTBE MUHEPAIbHBIX YI00OPEHUH.

OOmast xapakTepucThka 31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIJIEpoA,  aJUIOTPOIHBIE
Moau(uUKalKMK, PpacIpoCTpaHeHWEe B MpUPOAE, (U3MUECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. OKCuIbl yriiepoaa, ux



¢usznyeckue W XUMHYECKHE CBOWCTBA, JCMCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOTO MOTEIJIEHUS KIUMaTa, MapHUKOBBIM
abdexT. YronbHas KucaoTa U €€ coiu, ux (U3MUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[TpuponHblE HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILECTBAX: KUpaX, OesKax, yriieBoJax — U UX
poJii B OKM3HM YEIOBEKAa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCIMHEHHUN.

KpeMHuii, ero Qusnyeckue M XHUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOuue mnpeacraBiieHus 00
okcunie kpemaus (1V) u kpemaueBor kuciore. CHUIMKAThI, UX UCIIOJIb30BaHUE B
OBbITY, B MPOMBIIUICHHOCTH. BaxxHelne cTpouTelbHble MaTepHallbl: KepamHKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTEIBHBIX MAaTEPHAIIOB B TOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE NMPU3HAKOB
UX TPOTEKAHMs, OMbBITHI, OTpa)karolue (U3NMUEecKHe M XUMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEpHAIOB), HaOIIOICHNE TIpoliecca OOYTIIMBaHUs caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAHHOW CEPHOW  KHUCJIOTBbI, H3y4EHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKIuu Ha cylbdat-
MOH W HAOJIOJeHUWE NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUECKUMU
cBoiicTBaMM a3oTa, (ochopa W UX coenWHEHUN (BO3MOXKHO HCIOJB30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHU, MoTyUdeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, MPOBEACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKAHMUsI, B3AMMOJAEUCTBAE KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Y4YCHHE MoZENnen
KPUCTAIUTMYECKUX pEeHIETOK anmasza, rpaduta, (QyiaepeHa, O3HAKOMIICHHE C
poLeccoM aACcOpOIMU  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U



YCTPOHCTBOM TPOTHBOTa3a, MOJydeHHUe, COOMpaHue, paclo3HaBaHUE M M3yUCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-HOHbl WM W3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelme HeMeTalIbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO6m1ast XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux TnonoxeHusa B llepuomnyeckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOo€HHE METaJLUIOB. MeTayundeckasi CBsi3b U
METAJUIMYECKAass  KPUCTAJUIMYECKass  pEIIETKa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl Toy4yeHus: MeTauioB. [loHATHE O KOppo3WM METAIIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTajlb, YYTYH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepmoamyeckoil cucremMe XMMHUYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kanus). OKcuasl 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 Ipupojie. PU3nyeckre 1 XUMUYECKHE CBOWCTBA MAarHus
U Kanpluda. Baxseimme coeauHEHUS Kaiubldsg (OKCHUJ, THUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AltoMuHUN: TToJ10keHUE B [leprondeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aToma, HaxOKIEeHHE B mnpupone. Puznueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

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

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0O0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBAMH, M3yUYE€HHE  PpE3YyJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCITOJIb30BAaHUE BHIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KJIbIUSl W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKeEIe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAaHWE  BHUIEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS



KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbllUs, AJIIOMUHHUS, [IMHKA, Keje3a
(I u xenesza (111), mexu (1), HaOmrONCHUE W ONMCAHUE MPOIIECCOB OKPAITHBAHWS
IUIJAMEHU HWOHAMHU HaTpusl, Kalaus M KainbUusd (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
Y TUAPOKCHU/IA IIMHKA, PEIlIEHUE IKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Bakueniume
METAJUIbI U KX COCTUHCHHUS.

XuMuUS ¥ OKpY:Kaouias cpeaa

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

XHWMHUYECKOE 3arps3HEHUE OKpYyKaroumeh cpenbl (MpefenbHas IomycTHMast
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
npo0em.

Xumuueckuii IKCnepumeHm:

M3yueHHEe OOpaslloB MaTepualioB (CTEKJO, CIUIABbI METAJUIOB, MOJIUMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYUYHbIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
HKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJIEHUE, MaAPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJYIPOBOJHUKY, AUDJICKTPUKH, (POTOJIEMEHT, BEIIEeCTBO, TeI0, OO0BEM,
arperaTHO€ COCTOsTHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEJIWYUHBI, €AMHUIIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

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

['eorpadus: armocdepa, ruapocdepa, MHUHEpANbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbl€e, TOIUIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI 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 TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HMH(popManuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS NIPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()DOPMAIMOHHOM M YHUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO M TIO3HAHUWIO, JFO003HATEIHHOCTHh, TOTOBHOCTH U
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, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH 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 MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1E€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJl 0€30MacHOT0 MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YEHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
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 MOJIETBHBIX MPEJCTABICHUN BBISABIATh U XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3INYHbIE METOJbl W 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O MCIIOJIb30BAaHUS PA3IUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh U aHAJW3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSl 3a/laBaTh BOMPOCHI (B XO0J€ Jauajora W (W) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3EHTALHUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbBHOM W MCCIIEOBAaTEIbCKOM  JACATENBHOCTH  IPU  PELICHHUH
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENbHO COCTAaBJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTBI, IPEIaraéMble B yCIOBUU 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHMSI U CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeMeTHbIE 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, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKaMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJISIpHAsh KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY JJISI COCTaBJICHUS (PopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJE€HTHAasT M WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsS] MacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdoyHas noarpymnmna (b-rpynmna)», Manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 001Iee YrCIIO dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

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

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBHUSX;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATeIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPEHHE, MOJICIMUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;rakMmyc, dheHondTanenH, METUIOPAHXK U JPYyTHe).

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

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHHWOH, NPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAILIMYecKas pemeéTka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHUS (HOpMYyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIAacCy CO€IMHEHUN 1o ¢dopmyiaM, BHA XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmyeckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoiblIMEe MEPUOABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3(P(HEKTy, M0 M3MEHEHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

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



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYI0O MOJEKYJISPHYIO W  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBuUiia OOpallleHus C
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 XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JIEATETHHOCTH — aHAJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, IKCIICPUMEHT (peaabHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

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

11 €CTCCTBO3HAHUS U 5 0 5 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 0 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
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.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bubmmoteka IIOK

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

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE 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 OK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEIIbHBIC PEAKIIHH
bubnunorexa 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 0 0 4.0 bu6mmoreka [IOK
yenoBeka. Tena u BelecTsa ' https://m.edso0.ru/ff0d210c
2 [Tonsatue o MeToHax MO3HAHUSA B XUMUU 1 0 0 7.09 Et?fsj?;l;f(izgroulllffo 42276
[IpakTuueckas pabora Ne 1 «IIpasuia
paboThl B 1a00OpaTOPUU U IPUEMBI bubnnoreka [JOK
3 1 0 1 11.09
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 y 1 0 0 14.09
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 Eub 1OK
UOJINOTEeKA
P % 1 1 18.09
> «rasierenne CMeceHv (na mpumepe 0 https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1 21.09
6 TOMBT H MOJICKYIIBL 0 0 https://m.edsoo.ru/ff0d2a6c
XHUMUYECKHUE DIIEMEHTHI. 3HAKH bubmuorexa [JOK
7 1 0 0 25.09
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
I1 1 28.09
8 POCTHIE H CTIOKHBIE BetiecTsa 0 0 https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
A - 1 2.10
d TOMHO-MOIICRYIAPHOC yHCHHC 0 0 https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B 5.10
mMmeCKast Gopumya. BanenTHocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. 9.10 bubmuorexa [JOK
OTHOCHUTENIBHAS MOJIEKYJIIPHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO 12.10 bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU ’ https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. 16.10 bubmuoreka [JOK
MounspHas macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. 19.10 bubmuorexa [JOK
XuUMHUUECKas peaKiust ' https://m.edsoo.ru/ffod37fa
15 [Ipu3Haky U yCcioBUs IPOTEKaHUSA 93.10 bubnunoreka [JOK
XUMHYECKUX PeaKIui ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 26.10 bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Buraucienuns konuaecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX 6.11 bubmorexa LOK
» . P ' https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/H[H a3JI0KECHUS e 9.11 bubmorexa HOK
g P ’ ' https://m.edsoo.ru/ffod3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIMKIIOTIETUCT O6ogﬂI E€HUE U 13.11 bubmorexa HOK
H AT, HVI ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme 1611 bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM ' https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas 20,11 bub6nuorexa [IOK

Bo3ayxa. Kucinopoa — snemeHT u

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

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK
22 23.11
KHCII0pOA (peaKiLHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH 27.11 bubmorexa LOK
parop P ' ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBo# 3 PexT XuMUIeCKOoM
peakuu, MOHSITHE O bu6mmoreka [IOK
24 30.11
TEPMOXHUMHUYECKOM YPAaBHEHHH, FK30- U https://m.edso00.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI Zro 4.12 bubmorexa HOK
p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKe KUCIOPOIa 7.12 bubmorexa LOK
yi . p poa, ) https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe 1112 bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje ' https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA 1412 bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
18.12
29 Homsirine o wcsoTax i comix https://m.eds00.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B 91.12 bubnmuotexa [JOK
naboparopuu ' https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme Bu6 OK
31 «ITomydenne u cobnpanme BOI0OpoOa, 25.12 nosmorexa L

W3y4YEHUE €r0 CBOMCTB)»

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

bubmuoreka [JOK

32 28.12
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM 11.01 bubmorexa HOK
» Y ' https://m.edsoo.ru/ffod55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA 15.01 bubmorera [JOK
P B peart . ’ https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznuecKrue 1 XMMUYECKHE CBOMCTBA 18.01 bubnuorexa [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 9,01 bubnuorexa [JOK
UHMKATOPax ' https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens. HachimeHHbie
37 Y HEHACBIIIEHHBIE pacTBOPBL. MaccoBas 25.01 bubmorexa [JOK
5 P P ' https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIECTBA B PACTBOPE
ITpakTuyeckas padora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ 26.01 bubnuoreka [IOK
OnpeIeIEHHON MacCOBOI JI0JIei ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBAY
39 KonTtponsHast pabota Ne2 o reme 102 bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, 05.02 bubnuoteka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 08.02 bubmoreia HOK
’ P ' https://m.edso0.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, 12.02 bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
43 . 15.02
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
44 19.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA 22.02 bubnmoreka [JOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC 26.02 bubnnorexa LIOK
y YACHI, ' https://m.edso0.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME 29.02 bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsi3b MEKy KJIacCaMu 4.03 bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUI ' https://m.eds00.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHNE U CHCTEMATH3AIINS 3HAHUI 07.03
= . https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX 11.03 bubmorexa [IOK
o P ' https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIECMEHTOB l(?IOH;ITI/Ie 0 14.03 bubmmorexa [TOK
' ' https://m.edso0.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 Ilepuoanueckas cucteMa XMMHYSCKUX 18.03 bubmmorexa LOK
pHOA ' https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bubmnnoreka [JOK
53 [Iepuonsl, rpynmsl, MOATPYIIIBI 21.03 nosmorexa I

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

bubmuoreka [JOK

>4 anep. U3oTomsl 01.04 https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit 04.04 bubmoreka LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MenneneeBa
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B 08.04 bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. 11.04 bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB 15.04 bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HNonnas xumMuueckas CBsi3b 18.04 htts://m.edsoo.ru/00adac3a
60 KoBasieHTHas1 monsipHas XuMU4ecKas 29,04 bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
KoBasieHTHast HETONsIpHAs XUMHUYECKast bubnunorexa [JOK
61 25.04
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHe okucneHHS 29.04 https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 04.05 bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OxkucnIuTenu u BOCCTAHOBUTENH 06.05 htts://m.eds00.ru/00adb076
65 KonrtponsHas padora Ne4 o reme 09.05 bub6nuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

https://m.edsoo.ru/00adb486

PesepBubIil ypok. O600111IeHIE 1 bubnnoreka [HOK
66 o 1 13.05
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 16.05 bubnmoreka [JOK
cucTeMaTu3anus 3HaHui . https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 20.05 bubnmoreka [JOK
CHUCTEMATH3ALMs 3HAHUN ' https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOAUYECKHUE MATEPHUAJIBI VIS YHUTEJIA

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

[Tpoceemenue, 2019.

2. l'abpycesa H.W. Xumus: pabouas terpanb: 8 ki. / H.W. I'abpyceBa. — M..:
[Ipocsemenne, 2018

3. T'apa H.H. Xumus. Ypoku: 9 k. / H.H. I'apa. — M.: [Ipocsemenne, 2019

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET

Poccwuiickas anmexTpoHHas mkosa - https://resh.edu.ru/

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

Enunoe copeprxanue ooiero oopaszoBanus - https://edsoo.ru/
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