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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil mnporpaMmbl
BOCITUTAHUS U C Y4ETOM KOHLEIIIUU MPENoAaBaHusi y4eOHOTo npeamMera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1mo Xumuu Oa€T TPEACTABICHHE O LEJAX, OOUIEeH CTpaTeruu
oOy4deHusi, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENbHOE MIPEAMETHOE COJIepKaHue,
MpeayCMaTPUBAET pPACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU cojiepKaHusl, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa s
peanuzaiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaAHUN K
pe3ynbpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00yYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XHUMHUHU CIYKUT OCHOBOM Il (OpPMUpPOBAHHMS MHPOBO33PEHUS
00yyJaroierocsi, ero MpeACTaBICHUN O MaTePUAIBLHOM E€IUHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEHW MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenue xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011el U PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIbCKUX YMEHUW, HEOOXOMMMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN ACATEIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUMU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare €
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHH H© HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSATHN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3yueHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBINONHSAS (GYHKIUU OOBSICHEHHS M MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYUYCHHS
M3y4YaEeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKOM COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJlaM TO3HaHWS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeATEIBHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBHI.
3amava y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETUICCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHHUHA W
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE 1NN, KaK:

— (¢GopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUM,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTh OOy4YEeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHWS M CaMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBaHue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpPYXAaIOLIEro MHUpA, MCHOJIb3Yyd 3HAHUSA W ONBIT, MOJYYCHHbIE MPU H3YYCHHUH
XUMUH, TPUMEHATh WX TPH PEIICHHH MpoOJeM B TOBCEAHEBHON J>KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opMmHpoBaHHE y OOy4YalIIMXCAd T'YMAHUCTUYECKUX OTHOILCHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOTHOM CPEIBI;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuiisi M HANPaBIEHHOCTH JAIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, NMOHWMAaHWS 3HAYEHUS] XMMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHONIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/ITaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTABISIOLINE
OCHOBY I TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHUBBI, HAMPABJICHHBIE HA TMOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMH TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPyAYy M PE3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCcCUOHATBHON IEATEIbHOCTU U Pa3BUTHsI HEOOXOJUMBIX YMEHHMH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIeCTBOBAaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHATh 3HAHUS, MOJy4aeMble MPU U3YUYEHUU XHUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPENOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00AJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTell HUX peuieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIEC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLMKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHpA, U YHUBEpCAJIbHbIC yaeOHbIC NCUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUs (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHUS TMOHATUSA (TIPEAMETHBIE W
METaNpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJI DJIEMEHTa), XUMHYecKas ¢GopMmylia U YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIABJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/7a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juanora M (WJIM) IOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEIJIOKEHHOM 3a]1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEMIECTB, yUE€OHOTO MPOEKTA);

yMEHUsI y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpPMbD», KOOPAUHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyrHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUW 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pPE3yJabTAaTOB IO OCBOCHHUIO 0053aTEIbHOrO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4yHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHIO HOBOIO  3HAHUS, €r0  HWHTEpIpEeTallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUM: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUHU, MOJISIPHBIM 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM 3 (HEKT peakinu,
AIpO aTOMa, JJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITh 3TU TIOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENeNsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEAKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMMUYECKHUX JJIEMEHTOB: pa3iuvaTh TMIOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maieie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHTtoB J[. .
MeHneneeBay ¢ UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy M COCTaBy YYacTBYIOUIMX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

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

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINM U MBICIICHHBIN );

ClIeIOBaTh  NpaBWIaM  TMOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pY/IOBaHHMEM, a Tak)Ke TMpaBWiaM OOpaIIeHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYEHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBS3b, TEIUIOBOU AP deKT
peakiuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKUCIEHHE U  BOCCTaHOBJIEHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

ONPENIEeNATh BaJIGHTHOCTD U CTENIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep cCpeabl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMbl XUMHYECKHUX 3JIEMEHTOB:
pasznuyaTth MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» U «1no0odyHas
noarpymnmna (b-rpynma)», manble u  OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPHIE MMEIOTCS B IIEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsa sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HMX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npeenax MajblX NEPUOIOB M TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBYy Y4YacTBYIOIIUX B PeaKIUu
BEII[ECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUYECKUE XUMHUYECKUE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OIMNUCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIMCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;

e TIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO W  MOJSPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e COONIONATH  NpaBWIA  MOJB30BAHMS  XUMHYECKOM  TOCyIoll M
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYyYECHUIO W COOMPAHHIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKHUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapbonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TMPUMEHATh OCHOBHBIC OMEPAIMU MBICTUTEIHHONU JIEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJCTBEHHBIX CBSI3€d — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).

COAEPKAHUE OBYUEHUSA

8 KJIACC

IlepBoHava/ibHbIE XMMUYECKHE TIOHATHS

[Ipeaqmer xumun. Posib XMMUK B )KU3HU YEJIOBEKAa. XUMUSI B CUCTEME HayK.
Tena u BemecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BeniecTB. [loHdATHE O MeTOmax MO3HaHWSA B XUMHUH. YHCTHIC BEIIECTBA U CMECH.
Crioco0nI pa3eneHus cMeceit.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE dJIEMEHTbl. CUMBOJIBI XHMHUYECKHX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.



Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XWUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewecTB. OTHOcHUTENbHAas aTOMHas Macca.
OTHOocHTeNbHAs MOJIEKYJIsIpHAas Macca. MaccoBasi ol XMMUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KomnuectBo BemiectBa. Moiib. ModsipHas macca. B3auMocCBsA3b KOJIMUYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

Pu3NYeCKUe U XUMHUYECKUE SBICHUS. XUMHUECKas pEeakius U €€ MPU3HaKH.
3aKOH COXpaHEHHs MacChl BEIECTB. XUMUYecKHe ypaBHeHus. Knaccuduxarms
XUMHUYECKUX peaKIuil (COeqMHEHUS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JTaOOPATOPUU H
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM 000PYJOBAaHUEM, U3YUCHUE U OMHUCAHUE
bu3nUecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJCHCALMS BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJECHCTBHUE MeJa C KUCIOTOM) SIBICHHUM, HAOIIOACHUE U
ONKMCAHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasiiokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) npu HarpeBanuu, B3auMOJICUCTBHUE kele3a ¢ pacTBopoM conu meau (ID),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOIIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTWLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKHU MMOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIENEd MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

BaxxHeilline npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopos — 3J€MEHT U MPOCTOE
BemecTBo. Haxoknenue kucimopoma B Tpupoae, (U3MUYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. I[lpumenenune xucimopoaa. CrnocoObl
MOJYYEHUs] KHUCJIOpoJa B Ja0OpaTopud U MPOMBIIUIEHHOCTH. Kpyrosopor
KHclopoa B mpupoze. O30H — auioTporHas MoAu(pUKaIUA KACIOPOAaa.

TeroBod »h(dEKT XUMHUUYECKOW pEaKluy, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peaKIuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/1yXa, YCWJICHUE TapHUKOBOTO A (dekTa, pa3pyiieHne 030HOBOTO CIIOSI.

Bomopon — »nmemeHT W mpocTtoe BemecTBO. HaxoxkaeHnue Bomopola B
npupoae, GU3NYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noxyuyeHus. KucimoTsl u comnu.

MounsipabIit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHEHUSM.



dusnueckne CcBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI
HaceolllieHHbIE M HEHACBIIIEHHbIE PACTBOPBLI. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBasi 10J1s BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpOZE€ U B JKU3HU 4esioBeKa. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUpOIHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpaszyromue. Homenknarypa okcugoB. Dusnyeckue ©U XUMHUYECKUE
CBOMCTBa OKCUJOB. [lonyueHne OKCUI0B.

OcnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE W XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucior. dusudeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan aktuBHoctu mertamwioB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Commu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COCTUHEHHUIA.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEEIICHUE COACPKAHUS KUCIOPOJa B BO3AyXE, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOWMCTB KHCIOPOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHus: TOpeHHs (Mmoxapa), O3HAKOMJIEHHE C oO0pa3liaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHue), B3auMojeicTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJICHUE OOpa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPACTBOPOB C OMNPENEIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAIIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIOJIb30BAaHHE BHJICOMATEPHUAIIOB),
UCCJEIOBAHUE O0pa3LOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIIOICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEJIOYEH,
u3yueHue B3aumojneicTBua okcuaa meau (II) ¢ pacTBopoM cepHONl KHCIOTHI,
KUCJIOT C METaJJIaMH, pPEaKkluid HEUTpalu3aluy, IOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHM, BBITECHEHHME OJTHOTO METajula JAPYTUM M3 pacTBOpa COJIM, PEIICHHE
HKCHEPUMEHTANbHBIX 33/lad MO0 TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEMHEHUI.



Iepunoanuyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHMX
aemMenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHMYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHEe O
IpyNNax CXOJIHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAILIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aM(POTEpPHBIE OKCHIBI
Y THUJIPOKCHU/IBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMbI
[Tepuoanueckoit cucrembl xumuueckux aneMeHToB [. M. MenneneeBa. [leprobl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
AJIEMEHTA T0 ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM WM3MEHEHHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEPUOJaM.

3nauenue [leproanueckoro 3akoHa u [leproandeckoil CHCTEMBI XUMUYECKHUX
DJIEMEHTOB Ui pa3BUTUA HAayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld H
rpakIaHUH.

Xumnyeckasi cBs3b. KoBanmeHTHass (HOJSpHAsT W HEMOJIApHAs) CBSA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AJIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponecchbl OkucIeHNns U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIIMX — NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie cea3u

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INPU HM3yYEHWH XMMHM B § Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHM, TAK W MOHATHM, SIBJISIOIIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTecTBEHHO-HAYyYHBIE TOHATHUS: HAY4YHBIH (DaKkT, TMIIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTE3, Kilaccu(ukanus, TMNepUOJUYHOCTb, HaOIIO/CHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



@usuka: Marepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PaAUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsAll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHYMHBI, €IUHULIBI
WU3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/b!1, ConHIIe.

buomnorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKIHs

Ilepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX TMEpPUOAOB, Kalldsd, KaJIbLHMs M HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM JJIeMEHTOB B Ilepunonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYeCcKUX peakuuid Mo pa3audyHbIM MPU3HAKaM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLIUN, TEPMOXUMUYECKUE
YPaBHEHMS.

[lonsiTue 0 ckopocTH xumudeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX M IeTepOTreHHBIX
peakuusx. [lonsarue o karamuse. [loHsaTue o xumnueckom paBHoBecun. DakTopel,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHON peakiuu. CocraBnenue YPaBHEHUMU

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUHUM C  HMCIOJIB30BAHHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOIUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3m aucCOLMallUi BELIECTB C PAa3JIMYHBIMU BUIAMHU
xumuueckoi cBsizu. Crenens aucconuanuy. CUiIbHbIE U ClIa0ble JIEKTPOIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHbIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,



OCHOBAaHMII U coJiell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nuccormannu. KauectBeHHbIe peakinuy Ha MOHBL. [[OHsITHE O TUAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CJIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaklHH
OT BO3ACHCTBUS pa3IMUHBIX (AKTOPOB, HCCIEAOBAHUE 3IIEKTPOIPOBOJHOCTH
pacTBOpOB BEHIECTB, IMpoLEecca AUCCONUALNMA KHCIOT, WIEIOYEed U COJIeH
(BO3MOXXHO  HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKU  TNPOTEKAHWS  peakluudid HOHHOro  oOMeHa
(oOpa3oBanme ocanka, BBIICJICHHE Tas3a, oOpa30BaHWE BOBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUui
(ropeHue, peakinuu pasyIoKEeHHs, COCUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEaKIUMWd Ha HOHBI, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMmeTasibl 4 MX coeIMHEHU S

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aMMOJENCTBHE C METalUlaM{, HEMeTallaMH, WIeJo4aMH). XJIIOPOBOAOPO/I.
ConsiHass KWCIOTa, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMPUMEHEHHe. [lericTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpraHW3M 4YesjoBeKa. BakHellne XJIopuabl U HX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENeHU OokucieHus. CTpoeHue u (PU3MUECKUEe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYecKue cBoucTBa. OKCUABI cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
CepHas kuciora, (Qu3Uueckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NPEeACTaBUTENSl Kjacca KHCIOT W crneuuduyeckue). XHUMHUYECKHE pPEaKluHu,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Conu CepHON KUCIOThI, KaU€CTBEHHAs peaKkiys Ha
cynb(dar-uoH. Haxoxaenue cepbl U €€ COCNMHEHHWA B MPUPOJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
bu3ndeckue U XUMHIeCcKue cBoiicTBa. KpyroBopot azora B npupojie. AMMHUaK, ero
(bu3nuecKkue 1 XuMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMenenue. Coiu aMMOHUS,



X (U3NYECKUE U XUMUYECKHUE CBOWCTBA, MpUMEHEeHHEe. KadecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (U3MYECKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenuuIecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3HeHUe OKPYKaIollel cpeibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXKAW, 3arpsA3HCHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
aytoTponHbie Moaudukammu (ochopa, GU3MUIECKHE W XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIECKUE U XMMUYECKUE CBOMCTBA,
nonyuenue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMICHH  OKHUCJICHHUS.  YIJIEPOA,  aJUIOTPOITHBIC
Moau(UKAIIMK, PACIPOCTPaHEHHUE B TpuUpojae, (U3MYECKHe U XUMUUYECKUC
cBoiictBa. AncopOuus. Kpyrosopot yriepoaa B npupojie. OKCUIbl yriiepoaa, ux
dbuznueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MIOJIYYCHUE W TPUMEHEHHEe. DJKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUS] KIKWMaTa, NapHUKOBBIM
addekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojiyueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYATEHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BXKHBIX BEIECTBAX: KHUpaX, OelKax, yrieBojgax — U X
polli B JKM3HM UEJOBEKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYyYCHHE W
npuMenenue. CoenuHeHuss KpemHHsi B mpupone. OOimue mnpeacraBieHus 00
okcuzae kpemuaus (IV) m kpemHueBoi kuciote. CHIMKATBI, MX HCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOUTENbHBIC MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuyeckuui IKCnepumenm:

M3yueHHEe 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOIMMUE (PU3NUYECKHE M XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpas3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHE C



oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HMCIOJIb30BaHHE
BUJICOMATEPHAIIOB), HaOIIOICHNE TIpoliecca OOYTIMBaHUs caxapa Mo AeWCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Yy4YEHUE XHMHYECKUX CBOMCTB
pa30aBlIEHHON CEpPHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peakIuu Ha cylbdart-
WOH W HaOJIOJieHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBOMcTBaMH a3oTa, (ochopa W MX coenuHEHUN (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoTydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, I[POBEJACHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue NpuU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), WU3Y4YCHHE MoZEeNnen
KPUCTAJUIMUECKNX PEImETOK anmasa, Tpadura, ¢ymiepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOrasa, MOJy4deHHe, cOOMpaHHe, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KayeCTBEHHBIX peaklUuid Ha KapOOHAT U
CUJIMKAT-UOHBl W W3yYECHHE MNPU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
MPONYKIMEN CHUJIMKATHOM IPOMBINIUIEHHOCTH, PEIICHHE JKCIEPUMEHTAIBHBIX
3aJ1a4 1o teMe «BakHelune HeMeTauIbl U UX COCIUHEHUSD.

MeTtasibl U X COCAUHEHUSA

OO01ast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUH
ux TmnonoxeHus B llepmogmdeckor cucrteMe xumuueckux daeMmeHTtoB JI. N.
MenzeneeBa u ctpoeHus: aToMoB. CTpOe€HHE METaUIOB. MeTaueckas CBs3b U
METaJUIMYecKass  KpUCTAUIMYECKass  peIETKa.  JJIEKTPOXMMUYECKHH  psl
HaMnpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl Toy4eHus: MeTayioB. IloHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKIECHHE B NIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hatpus U Kaius). Okcuiabl u
TUAPOKCUIBI HaTpusi W Kanus. lIpumMeHeHue IIeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[Ilenoyno3emenpHbIE META/UIBl MarHUM W KaJbLHM: TIOJOXKEHUE B
[Tepuomnueckon cucreme xumuueckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJIeHHE B ITpupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseimme coenuHeHMs KanbUus (OKCHUJI, THUAPOKCHI, COJIH).
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AmoMUHUINA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHUX SJIEMEHTOB
. . MenneneeBa, CTpOeHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u



XUMHYECKHUE CBOICTBa amtoMuHUsA. AMGPOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIIA
AIIFOMHUHUSL.

Keneso: nonoxenne B [lepuoguueckon cucremMe XUMHUYECKUX IIEMEHTOB [l.
M. MenaeneeBa, CTpOCHHE aroma, HaxoXaeHHEe B mpupone. dusmyeckne u
XMUMHUYECKHE CBOMCTBA xkene3a. OKcuabl, ruipokcuabl 1 conu xenesa (II) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHWE C O00pa3llaMM METauIoB M CIUIaBOB, MX (PU3HUECKUMHU
CBOMCTBAMHM, H3Y4YEHHE  pE3YyJIbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOAEHCTBUS OKCHJA
KaJIbIUSA W HATpHUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHU JKee3a B KHUCIIOPOJE
(BO3MOXKHO  HCIIOJIb30BaHHWE  BUIECOMATEpPHUAJIOB), MNPHU3HAKOB  MPOTEKaHUs
KAUECTBEHHBIX PEaKIMi Ha MOHBI: Mar"usi, KaJbLMs, aJlOMHUHHS, LUHKA, XKEye3a
(IT) u xenesza (II1), meau (11), HabmroAeHNE U OMKMCAHKE MTPOIIECCOB OKPAITUBAHUS
IUJaMEHU HWOHAMHU HaTpusl, Kaldus MW KalblUud (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB T'MAPOKCHUIA ATTFOMUHUS
Y TUAPOKCUJIA IMHKA, PELICHNE SKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «Baxuenmue
METAJIJIbl U KX COCIUHEHHUS.

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXKU3HM YelOBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuui B ObiTy. IlepBas momoins npu
XUMHUYECKHUX OKOrax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (mpedenbHas J0mycTUMast
KOHLeHTpanus BeuecTs, aanee — [[JIK). Poias xumMun B perieHn 3K0JI0rHYeCcKuX
npooeMm.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHbIX
NOHATUH, TAK Y TOHITHM, SBISIOIMUXCS CUCTEMHBIMU JIJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusa, NEepUOJAUYHOCTb, HAOIIOECHHE,
DKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJENb, SBJICHUE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTEPHAIIBI.



@usuka: Marepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
U30TONbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, MPOBOJHHKM,
HOJYIPOBOJHUKHU, JUAJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs]
pemérka, CruiaBbl, (PU3MYECKUE BEIMYUHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE311b1, COHIIE.

buonorust: ¢orocuntes, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJIBL,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIC PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumMeHoBaHue KoanvecTBo yacoB DJIeKTPOHHbIE
/ pa3esioB U TeM B KouTpoibu Ipakrnyec  (uudpposeie) JdeATeIbHOCTh YYUTEJIA C Y4€TOM
n/n cero 4
NMPorpamMmbl ble paGoThI KHe o0pa3oBaTejibHbIE paboueii nporpaMMbl BOCITUTAHUS
padoThI pecypcbl
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuUMHST — BaKHas Haxosx/ieHre eHHOCTHOTO acIeKTa
0671aCTh y4eOHOro 3HaHMs ¥ HH(POPMAITUH,
bubmuoreka [JOK
eCTECTBO3HAHNS 1 i obecrieueHre ero MOHUMaHUsI |
1.1 . 5 2 https://m.edsoo.ru/7f41 | nmepexuBaHus 00YYAIOIIMMUCS.
MPaKTUYECKON
837c [IpuBneueHne BHUMaHUS 00YJarOIMIMXCS K
ACATCIRHOCTH LIEHHOCTHOMY aCIIeKTy, U3y4aeMbIX Ha
ICIOBCKa YPOKE SBJIICHHUH, TOHSATHI, IIPHEMOB.
Peanuzanus BociuTaTeIbHBIX
BO3MOYKHOCTEH B Pa3IMYHBIX BUIAX
Bemecrpa u bubmmoreka [IOK JEATENBHOCTH: aHAIU3 POOIEMHOMN
1.2 XUMUYECKHE 15 1 https://m.edsoo.ru/7f41 = cuUTyamuu.
peaxiuu 837¢ Co3naHue TOBEpUTEITHLHOTO
TICUXOJIOTHYECKOTO KJIMMaTa BO BPEMsI
ypoKa.
Hroro nio pazgeny 20
Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bozayx. Kucnopon. Bbubnuorexa LIOK Haxo/1eH1ne IeHHOCTHOTO acrleKTa
2.1 [TonsiTue 06 6 https:/m.edsoo.ru/7f41 = YICOHOr0 3HAHUS U MHOPMALIHH,
OKcHIax 837c o0ecreyeHue ero NOHUMaHHs U
EuG OK TepeKUBaHUS 00yUJAIOIIIMMHUCS.
29 BOI[OpO,Z[.HOH&ITI/Ie 0 3 1 HOInOTEKA H HpI/IBJIe‘-IeHI/Ie BHUMAHUA O6y‘{aIOIJ_II/IXCH K
. https://m.edsoo.ru/7f41
KUCIOTAX ¥ COJSX IIEHHOCTHOMY aCIIeKTy, U3y4aeMbIX Ha
837c yYpOKE SIBJICHU, TOHSITHIA, TPHUEMOB.
2.3 Bopna. Pactopsl. 5 1 1 Bu6nuoreka [IOK [ToOyxnenue oOydaromumxcs Co0M0aaTh




[Tousatue 00 https://m.edsoo.ru/7f41 = Ha ypoke OOMIETPUHSITHIE HOPMBI
OCHOBAHUAX 837c¢ MOBEJICHNS, TTpaBUjIa OOIICHUS CO
CTapiuMH (IeJarornyeCKUMMI

OCHOBHBIE KJIaCChl
Bubinorexa [IOK pabOTHHKAaMH) U CBEPCTHUKAMHM
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41 (06yHaIOMMHCS ), IPUHLKIBL y4eOHOi
COEIMHEHUI 837¢ JUCHUIUIMHBI 1 CaMOOpIraHU3aIu.
Uroro no pazgeny 30

Pasznea 3. [lepuoagnueckuii 3axon u [lepuoguyeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHune aToMOB.
XuMunueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

Ilepuonnueckuii HaxosxneHune ieHHOCTHOT'O acleKTa
3aKOH U y4eOHOTro 3HaHMS ¥ HH(POPMAITUH,
Tleproauyeckas oOecrnieueHre ero MOHUMaHus U
CHCTeMA bubnuorexa [JOK [IEPEKMUBAHNS 00YHAIOIUMUCH.

3.1 7 https://m.edsoo.ru/7f4183  IlpuBrnedeHre BHUMaHUS 00YyYAIOIIUXCS K
XHUMHHCCKIX 7c LIEHHOCTHOMY aCIIeKTy, U3y4aeMbIX Ha
nementos J1. 1. o YPOKE SIBIICHHH, TIOHATHH, IIPUEMOB.
Menzeneesa. VeTaHOBIICHUE JIOBEPHTEIBHBIX
Crpoenue aToma OTHOIICHUN MEXY MearoruuecKum
XUIMITUECKas CBS3b. PabOTHUKOM U €ro 00y4aroImuMucs,

bubnuotexa [JOK CIOCOOCTBYIOIIUX MTO3UTUBHOMY
OKHCIUTENBHO-

3.2 8 1 https:/m.edsoo.ru/7f4183 | BOCHPHUSTHIO O0YYAFOIIHMHCS
BOCCTAHOBUTEIILHBIC 7 TpeOOoBaHMil U MPOCHO MeIarornaeckoro
peakunuu B pabOTHHKA, TPUBJICUCHUIO X BHUMAHUS

Bbu6mmorexa LIOK K 00cyk/1aeMoil Ha ypoke uHpopMaIu,
Wroro no pazaeny 15 https://m.edsoo.ru/7f4183 ~ AKTHBH3AILMH MX IO3HABATEIBHOM
T JeSATEIbHOCTH.
bubaunoreka LIOK
PeszepBHoe Bpems 3 https://m.edsoo.ru/7f4183
Tc
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9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne Mpakruyec  (uuppoBbIe)
a3/1eJI0B U TeM KoHTpoIbLH JesiTeJIbHOCTH YUUTEJISI C Y4ETOM
p p
n/m Bcero KHe o0pa3oBaTe/bHbIE .
NporpamMMbl bie PadoThI paboueii nporpaMMbl BOCIIUTAHUS
padoThI pecypcbl
Pa3znea 1. BemecTBo U XUMHYeCKHe peaKkul
[ToBTOpenue u Haxosk/ieHne eHHOCTHOTO acTeKTa
. yrIyOJIeHrE 3HAHMIA s . E;I(;H/I’/IOTega U*O/I§f41 y4eOHOro 3HaHMSI ¥ HH(POPMAITUH,
. PS://M.€dS00.1ru,
OCHOBHBIX Pa3JIeJIOB obecrieueHre ero MOHUMaHUSI |
a636 HEePEKUBAHKS 00YUAFOIIMMHUCS.
Kypca 8 kiacca
[IpuBneueHne BHUMaHUS 00yJarOMIMXCS K
OcHoBHBIE
€HHOCTHOMY acCIeKTy, U3y4aeMbIX Ha
3aKOHOMCPHOCTH Eubmorexa IOK v y“ v 1 T
OKE€ SIBIICHHM, IOHSATUH, TTPHUEMOB.
1.2 4 https://m.edsoo.ru/7f41 yP ’ - 1P
XUMHYECKUX 636 VYcraHoBneHue JOBEPUTETBHBIX
a o
peaxiuit OTHOIICHUN MEXY MeJaroruuecKum
pabOTHHUKOM H €ro 00y4aroIMMHCS,
DNeKTpOoNIUTHYECKAs
CIOCOOCTBYIOIIUX MMO3UTUBHOMY
ANCCOTINALIH. bubmuorexa [IOK BOCIIPUATHIO 00YYarOIIUMUCST
1.3 XnMuyeckme 8 1 1 https://m.edsoo.ru/7f41 Tpe60BaHHﬁ u Hpoc],6 eJarorudyeckoro
peakuuu B a636 paboTHUKA.
pacTBopax
Hroro no paszneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
O6mas HaxosxneHne 1ieHHOCTHOTO acrneKTa
XapaKTepHCTHKA Bu6uorexa [OK y4aeOHOro 3HaHUS U HHGOPMAIIHIH,
2.1 XUMHYECKHX 4 1 https://m.edsoo.ru/7f41 obecrieuenne erg MTOHUMAaHHMSI 1
TepeKUBaHUS 00yUJAIOIIIUMHUCS.
aneMeHToB VIIA- a636 p yHarom
rpymel. Fanorenst [IpuBneueHne BHUMaHUS 00YJarOIIMXCS K
2.2 Obmas 6 bubmuoreka [IOK LIEHHOCTHOMY acCIEeKTY, U3y4aeMbIX Ha




XapaKTepUCTHKA
XUMHNYCCKUX
a1eMeHTOB VIA-
rpynnsl. Cepa u eé€

https://m.edsoo.ru/7f41

a636

YPOKE SIBJICHUU, TIOHATHHI, IPUEMOB.
dopMupoBaHUE y 00 yUAIOIIHXCS
IPaXXTaHCKOW TTO3UINH, CIIOCOOHOCTH K
TPYAY U K ’KU3HU B COBPEMEHHOM MHUpE.
Opranu3oBbIBaTh me(CTBO

COCAMHOHHA MOTHUBUPOBAHHBIX U 3PYIUPOBAHHBIX
OOuas 00yJaroImuxcs HaJl UX HEYCIIEBAIOIIUMHU
XapaKTEePUCTHKA OJTHOKJIACCHUKAMM, TAIOIIEr0
XUMHIYECKHX Bu6nnorexa LIOK 00y4aromuMcs COIaIbHO 3Haq1/11\/£1,1p”1
23 SeMeHToB VA- 7 https:/m.edsoo.ru/7f4] = OTPIT COTPYAHMYECTBA H B3AUMHON
rpynmnsl. A30T, a636 TTOMOTIH.
dhocdop u ux
COCMHEHUS
Oo6mas
XapaKTEePUCTHKA
XUMHYECKUX bubmuoreka [JOK
2.4 aneMeHToB [VA- 8 https://m.edsoo.ru/7f41
IPYIIBL. YTIEPOa U 636
KPEMHHH U UX
COCMHEHUS
Hroro no pazgeny 25
Paznen 3. MeTasiibl M1 UX COeIMHEHMSI
O61e cBoiicTBa bu6mmoreka [IOK HaxoxneHne e HHOCTHOTO acrekTa
3.1 4 https://m.edsoo.ru/7f41 = y4eOHOro 3HaHUSA U MH(OPMALIUH,
MeTalLIoB 2636 obecrieueHre ero MOHUMaHHS 1
- MEepPEKUBAHUS 00Y4aAIOIIUMUCH.
Baxueiinue bubaunorexa [LIOK [IpuBneueHne BHUMAHUS 00YJarOMINXCS K
3.2 METaJUTBI U X 16 https://m.edsoo.ru/7f41 = LCHHOCTHOMY aCIICKTY, N3y4aCMbIX Ha
COCTMHEHHS 2636 YpOKE SIBJI€HUH, OHATHI, IPUEMOB.
[IpuMeHsATh Ha YpOKE HHTEPAKTUBHBIE




(hopMBI pabOTHI ¢ 00 YJAOIIIUMUCS:
WHTEIUICKTYaJIbHbIE UTPHI,
CTUMYJIMPYIOIIUE [T03HABATEIbHYIO
MOTHBAIUIO 00YYaIOLIHXCSI.
CoznaBaTh 1OBEPUTEIBHBIN
TICUXOJIOTUYECKUN KIIMMAT BO BPEeMs

ypOKa.
PerynupoBaTh noBeieHuE 00y4YarOIINXCS.

Hroro no pazgeny 20

Pa3nen 4. Xumus u oxkpyxamomas cpeaa

HaxoxeHre 1IeHHOCTHOTO acreKTa
y4eOHOT0 3HaHUS U HH(OpMAIIHH,
oOecrieueHne ero MTOHUMaHUsI 1
MepeXUBAHUS 00yUJArOIIUMUCS.
[TpuBneyenne BHUMaHUS 00yYarOIINXCS
K [ICHHOCTHOMY aCIEKTy, U3y4aeMbIX Ha

Belecrsa 1 Bu6miorexa [[OK YpOKE€ SIBJIEHUH, IOHATHI, IPUEMOB.
[TpuMeHsITh Ha YPOKE MHTEPAKTHBHEIC
4.1 MaTepuaibl B KU3HU 3 https://m.edsoo.ru/7f41 p yp p
(hopMbI pabOTHI ¢ 00YJAIOIIIUMUCS:
qeI0BeKa a636
WHTEJUIEKTYaJIbHBIC UTPHI,
CTUMYJIHPYIOIIHNE MO3HABATEIHHYIO
MOTHUBAIIMIO O0YYArOIINXCS.
CoznaBaTh 1OBEPUTENBHBIM
TICUXOJIOTUYECKHUH KIIMMAT BO BpeMsi
ypoKa.
PerynupoBath moBeeHne 00yqaronuxcs.
Hroro no pazneny 3
Bu6morexa [IOK Hax(;)xcneHHe [IEHHOCTHOTO acIeKTa
¢OHOTO 3HAHUS U HHPOPMAITHH
PeszepBHoe Bpems 3 https:/m.edsoo.ru/7f41 Y+ (bopmarum,
636 obecrieyeHre ero MOHUMaHus U
a

NCPpCKUBAHUA 06y'-IaIOIIII/IMI/IC$[.




[IpuBneueHne BHUMAHHS 00YJIArOIIUXCS
K LIGHHOCTHOMY acCIeKTy, U3y4aeMbIX Ha
YPOKE SIBJICHUU, TIOHATHHI, IPUEMOB.
[IpumeHsTHh Ha ypOKE HHTEPAKTUBHBIC
(hopMBI pabOTHI ¢ 00YJAIOIIIUMUCS:
HHTEJUIEKTyaJIbHbIE UTPBI,
CTUMYJIHPYIOIIHNE MO3HABATEIHHYIO
MOTHBAIIMIO O0yYarOIINXCS.

CoznaBaTh 1OBEPUTEIBHBIN
TICUXOJIOTHYECKHI KIIMMaT BO BpeMsi

ypoKa.
PerynupoBath moBejieHue 00y4aronrxcsl.

OBILEE KOJIMYECTBO
YACOB 110 [TIPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcebl
| [Ipeamer xumun. Poib XUMUU B KU3HU | bubmuoreka [JOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 IlonsiTe 0 MeTO1aX MO3HAHUS B XUMUU 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl | bubmuoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKHUE AIIEMEHThI. 3HAKU | bu6mmoreka [IOK
(CMMBOJIBI) XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u crnoXHBIE BELIECTBA 1 bubmorexa HOK
p . https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nomorexa 110

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoC
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
1 OTtHOCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coemuHEHHs, pa3IOKCHUS bubnmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bu6mmoreka [JOK
19 sHuKIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel o reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e




IIpOCTOC BEIIECCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObl osTy4eHHst KUCIOPOaa B
23 nabopaTtopuu ZILIH OMLIIJ_UIGHI:;{OCTI/I bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CII0COOBI iro bubmmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoaa bubmmorexa [OK
i . p poa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XUMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 ITo € 0 KMCJIOTaxX " €O
HATHE O KHCTIOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIECTBA ra3a I10 ero M3BECTHOM bubmoreia HOK
0 MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienus 00bEMOB ra30B 110
34 ABHCHUIO PEAKIIUM HA OCHOBE 3aKOHA bubmorexa HOK
P .. peaitt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOu3nIecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHnHbie
37 Y HEeHACHIIIICHHBIC PacTBOPHI. MaccoBas bubmorexa LHOK
N pavrRopEL- https:/m.edsoo.ru/ff0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padorta Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupuUKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX brbmorexa HOK
. P https:/m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCH(PUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bubnunoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéBII) ot )eHI/ISI XI/IMI/I‘-IZ(I))KI/IG bubmorexa HOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U crucTeMaTu3alus 3HaHU!
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenaeneeBa
bu6mmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000I0UeK
55 aTOMOB 3J1eMeHTOB [lepuoanyeckoii buGnnorexa LIOK
https://m.edsoo.ru/00adabbc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XMMHUYECKOTO
56 3JI€MEHTA MO €ro MOJO0KEHHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTus HayKu U npaktuku. . 1. bubnnorexa [JOK
MenaeneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpak1aHuH
53 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 MonHas xumueckas CBAse https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHast XUMAYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenoysspHas XuMHU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneip okucneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakunu https://m.edsoo0.ru/00adb076
64 OKuCIUTEIN 1 BOCCTAHOBUTEIH bubmorexa [JOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnmuotexa [JOK




«CTpOCHI/IC aromMa. XUMHYECKas CBA3b»

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

66 PesepBHeIil ypok. O000ICHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue u | bubnumoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PesepBubIil ypok. O60011cHIE 1 | bubnunoreka [JOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara nugposbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero H3y4YeHUusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuit 3aK0H.
bu6numoreka [IOK
1 [Iepnonnueckas cucTeMa XMMHUYECKUX 1
https://m.edsoo.ru/00adb59e
anemeHToB 1. 1. Menaeneena
3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB
2 XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [TOK
P p https://m.edso0o.ru/00adb6b6
IIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnunoreka LIOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMu4deckoi CBS3U U THITBI 1 bubnuorexa [IOK
KPUCTaJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHast pabora Nel o treme
5 «IToBTOpeHnue u yriay0neHue 3HaHu 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 kjacca»
6 Knaccugukanus XuMHUeCKUX peakiui 1 bubmuoreka [IOK
110 pa3JINYHBIM NpHU3HAKaM https://m.edsoo.ru/00adbcb0
[lonsATHE O CKOPOCTH XMMHYECKOU
7 eakuu. IIoHsITHE 0 TOMOIeHHBIX U 1 bubnmorexa OK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsATHE 0 XMMHYECKOM PaBHOBECHH.
but6mmorexa [IOK
8 @akTOpPBI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PE€aKIMU U IMOJIOKCHUC

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




XUMHYECKOT'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubnunoreka LIOK

9
peakunu https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTUYECKOIN
10 nccoruany. CUiIbHbIE U cIa0ble bubnmorexa LHOK
AMCCORHALIH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peaKInn bubnmorexa LHOK
P beakh hitps://m.edso0o.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
. . bubmuoreka [IOK
12 OCHOBaHHI B CBETE MPEICTABJICHUI 00
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLHAIITT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 IIEKTPOIIUTHUECKON buGnuorexa LIOK
pel P https://m.edsoo.ru/00add8b2
UCCOLMALINU
. bubnuorexa [IOK
14 [TonsiTue o runponuse coneun
https://m.edsoo.ru/00add9d4
bu6nunorexa LIOK
15 O00011IeHIE U CUCTEMATH3aIU 3HAHUI
B & https://m.edsoo.ru/00addd 12
16 ITpakTuyeckas padora Ne 1. «Pemenune bubmmnoreka HOK
OKCIIEPUMEHTAIBbHBIX 3329 https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa LOK
p A HHATI. https://m.edsoo.ru/00addec0
XHUMHUYECKHUE PEAKIIUU B PACTBOPAX»
OO01mas xapakTepUCTUKA TaJIOTEHOB.
18 XI/III\I/III/IquKI:/Ie CBI;I\/'ICTBa Ha IIpuMepe bubnuorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ColisiHast KUCTIOTA, bubnmnorexa [JOK




XUMHUYECKHE CBOMCTBA, MOTYUCHHE,
MIPUMEHCHHE

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

[TpakTuyeckas padora Ne 2 o Teme

bubnunoreka LIOK

20 «IlomyueHne constHOM KUCIOTHI
yi - . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIUU, €CIIU OOUH U3 bubnmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
2 OO6m1ast XxapakTepuCcTHKa JIEMEHTOB bubnmnoreka HOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnotponHsie MOAU(UKAIIUU CEPBI.
P ¢ R P . bubnunoreka LIOK
23 Haxoxnenue cepel u €€ coelMHEHUH B
. https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHE CBOMCTBA CEpPhI
24 CepoBojopoi, cTpocHHE, (U3HUECKUC U bubmmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIOTA,
25 ¢u3nyeckrue 1 XUMHUYECKHE CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKHUE PEAKIUH, JIEKALIUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. bubmuoreka [IOK
XHWMHUYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMU
cepbl
7 Brruucnenune MaccoBoit 101 BeIXO/a bubmuoreka [IOK
IIPOAYKTa PEAKIIUNA https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnmnorexa [JOK




VA-rpynmel. A30T, paclipoCTpaHEHHE B
npupojae, Gu3nuecKrue U XUuMUYeCKue
CBOICTBA

AMMuak, ero ¢puznyeckue u

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

29 XMMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmmorexa [IOK
> HOIYH https://m.eds00.ru/00adf004
MIPUMEHCHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «ITonydyenne aMmmMHaKka, U3y4eHUE €ro bubmmorexa [IOK
o > HEYH https://m.eds0o.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubnnorexa [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs30BaHre HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPAJIbHBIX

. bubnuoreka [{OK
32 ynoopenuit. XuMuueckoe 3arpsisHeHue
. https://m.edsoo.ru/00adf518
OKpY’Karolen cpeibl COeTMHEHUSIMU
azoTa
dochop. Okcun dhochopa (V) u
33 (pocg)o pHaH KI/ICJ'I((l))Ta q)(blfm(qe)cxne " bubmmorexa LIOK
p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue ocdaToB B KauecTBe

34 MUHEPAIbHBIX YA00pEHH. bubmmnoreka HOK
3arpsi3HEeHUE IPUPOTHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu

35 VYruepoa, pacnpocTpaHEeHHE B IPUPOJIE, bubmmnoreka HOK
(bu3nuecKkre U XUMHUYECKIEe CBONCTBA https://m.edsoo.ru/00adfd9c
Okcunrl yriiepoaa, ux Gu3n4ecKue u

yHIep . ¢ bubmuoreka [IOK
36 XMMHYECKHUE CBOMCTBA. DKOJIOTMYECKHE

poOJIeMBbI, CBSI3aHHBIEC C OKCHUIOM

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




yriepona (IV)

37 VronpHas KUCIIOTa U €€ COJn bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme

18 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHayabHBIE TOHATHUS 00
39 OpraHUYEeCKUX BELIECTBAX KaK O buGnuorexa [IOK
https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiiepoJia
40 Kpemuuii u ero coeauHeHus buGnuorexa [IOK
https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5. Pemenue

A1 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubmmoreka [JOK
«Baxaenne HeMeTauIbl U UX https://m.edsoo.ru/00aeObf2
COCIMHEHMS
KonTponbnas padorta Ne3 no teme

42 «BakHeuIme HeMeTaJUTbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCJIMHEHMUS»
OO61mas xapakTepruCcTHKa XUMUYECKUX
3JIEMEHTOB — METaJIJIOB.

43 MeTtannudeckas CBSI3b U bu6nunorexa LIOK
MeTaJuInyecKas KpUuctajuimyeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKkre CBOMCTBA
METAJLJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUI DS/l HAPSIKEHUN bubmmorexa LIOK

METaJIJIOB

https://m.edsoo.ru/00ael156




OO6mmwme crmocoOb! MOTYyYEHUST METaJLIOB.
CraBel. BeraucieHus o ypaBHEHUSAM

bu6numoreka [IOK

45
XUMHYECKUX PEAKIUH, €CIu OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPKUT MPUMECH
46 IToHsATHE O KOPPO3UH METAIIIOB bubnmorexa LHOK
PP https://m.edsoo.ru/00ae1278
bu6numoreka [IOK
47
[Henoumsie meranel https://m.edsoo.ru/00ae14b2
48 OKcHuabl ¥ THAPOKCHUIBI HATPUS U KA bubnmorexa LHOK
a AP a P https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuoreka [{OK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael5e8
50 Baxueiinme coequHEHNS Kb bubnmorexa [IOK
A H https://m.edsoo.ru/00ael15e8
51 O000111eHIE U CUCTEMATH3aIUs 3HAHUI
50 K&cTKoCTh BOJKI U CIIOCOOKI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKEcTKOCTL BOIBI M METOEI €6 bubnuorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
54 N — bubnuoreka [{OK
https://m.edsoo.ru/00ae1c64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmuoteka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
56 Keneso
https://m.edsoo.ru/00ae1d86
b K
57 OKcuIpl, THIPOKCHIBI U COJIH JKeme3a nbmorexa [0

https://m.edsoo.ru/00ae35e6




(I1) u »xene3a (III)

58 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN
[IpakTrueckas padota Ne 7. Permenue
SKCIEPUMEHTAIBHBIX 3324 M0 TEME bubnmnoreka HOK
59 «BaxkHeume MeTasibl U UX https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Boruncnenus no ypaBHeHUsIM
XUMHUYECKUX PEaKIIHid, €CJIi OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIN bubnmnoreka HOK
COAEPKUT pUMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BBIXOJIa TIPOIYKTA
peakiuu
61 O000111eHIE U CUCTEMATH3aIUs 3HAHUI
KonTponbnas padota Ne4 no teme
62 «BaxHennme MeTauibl 1 UX
COETUHEHUS»
63 BemectBa u marepuasi B bu6nunorexa LIOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHNE bubmuoreka [IOK
OKpY KaroLlEen Cpeabl https://m.edsoo.ru/00ae4270
Ponp xumuM B pelieHnn SKOJI0THYECKHUX bubmmnoreka HOK
65 npoOiem https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O60611eH1E 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o00111eHNE U bubmuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PeseprubIil ypok. O60061eHIE 1 bubnuotexa [JOK



cucTeMaTu3alus 3HaHu|

https://m.edsoo.ru/00ad9cb2 ‘

OBILIEE KOJIMYECTBO YACOB I1O
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