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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBarenpHON  MpOrpaMMbl  OCHOBHOIO oO1ero oOpazoBaHus,
npencrasiieHHbix B GI'OC OO0, a takxe Ha ocHOBe (enepanbHON paboueit
MPOTpaMMBbl BOCITUTAHUSA W C y4E€TOM KOHIIEHIIMU TMPEMOJaBaHUS y4eOHOTO
npenMmera «XuUMHS» B 00pa3oBaTeNbHBIX — opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma mo xumMuu Aa€T MPEACTABICHHUE O ILIENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS W PA3BUTHS OOYUYAIOIIMXCA CPEACTBAMHU Y4eOHOTO
npeaMeTa,  YCTaHABIMBAeT  00s3aT€IbHOE  NPEAMETHOE  COJIEp)KaHueE,
npeaycMaTpUBaeT pacIpele€eHue €ro Mo KiaccaM U CTPYKTYpHpPOBAHHUE IIO
pazjieliaM M TeMaM MPOrpaMMbl MO XHUMHH, OINpPEIEseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHYEMYIO
MOCJIEI0BATEIbHOCTh HM3YYEHUS XUMHUHU C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEMETHBIX  CBSA3€H, JIOTMKM Y4yeOHOro TMpollecca, BO3PACTHBIX
0COOCHHOCTEH 0OydJarommxcsi, ONpeneiseT BO3MOXKHOCTH MpeaMeTa IS
peanu3anuu TpedoBaHUI K pe3yJbTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTEIbHON
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TPeOOBaHUIA
K pe3yipTaTaM OOydYeHUs XMMHH Ha YpPOBHE IIeJiell W3Yy4eHUs mpeaMera u
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEJIbHOU MEATEIIBHOCTH O0YydJarolerocs o
OCBOEHHUIO YUE€OHOTO COJIepKaHUS.

3HaHWE XUMUU CIY>KUT OCHOBOU JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00yyJaroIerocs, ero MpeJaCcTaBICHU 0 MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT HOpPMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOTIPEBPAIECHUIX

SHEPTrUud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX pEUICHUS I100aJbHBIX



po0JieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peaju3allii  BO3MOXXHOCTEH I CaMOpa3BUTHS H
dbopMHpOBaHUA KYJIbTYpbl JIMYHOCTH, €€ oOmed u (YHKIMOHATIHLHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEN
oOy4Jaronuxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW y4eOHOH J1eATEeNbHOCTH,
AKCIIEPUMEHTAILHBIX M HCCIEAOBATEIbCKUX YMEHHH, HEOOXOJAMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CIEeNU(PUKONH HAYIHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
LEIOCTHOTO B3MJIsila Ha €IUHCTBO TNPHUPOJLI U  4YEJIOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TarloM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyarommxcs;

CIocoOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSAM, K TIPUPOJAE, K 4YEIOBEKY, BHOCHT CBOW BKJIad B
AKOJIOTHYECKOE 00pa3oBaHue 00ydatoIUuXCsl.

JlanHbie HanpaBiieHUsI B 00YYEeHUH XUMHUHU 00ECTIeUnBAIOTCS CreU(DUKOM
COJIep>KaHMsl y4yeOHOro TMpeaMeTa, KOTOPBIM  SIBISETCS  IMeAaroru4ecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha OMPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHUS OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMUMHKCS CHCTEMbI TMEPBOHAYAIBHBIX TOHATHNA XUMUH,
OCHOB HEOPTraHWYECKOH XMMHHM W HEKOTOPBIX OTICIBHBIX 3HAYMMBIX MOHSATHI
OPraHUYECKON XMMUHU.

CtpykTypa coaepkanusi IpOrpaMMbl 10 XUMUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO MoaxoJa k €€ uzydeHuto. CopepxaHue CKIaAbIBACTCA U3 CUCTEMBI

MOHSATHH O XMMHUYECKOM DJJIEMEHTE M BCIICCTBE MW CHCTCMBbI MOHSITHHA O



XUMUYECKOM peakuuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbI 11O
IPUHLHUITY MOCIEA0OBATEIBHOTO Pa3BUTUS 3HAHWKA HA OCHOBE TEOPETUUYECKHUX
IIPEACTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MenneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMU CBSI3H;

— IMpEACTaBICHUM 00 3JIEKTPOIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBoOpax.

Teopetnueckne 3HAaHMSA PACCMATPUBAIOTCS HAa OCHOBE OMIIMPUYECKHU
MOJIyYeHHBIX U OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCSA IOCJIEAOBATEIBHO OT
OJIHOTO YpOBHS K JpPYroMy, BBINOJHAS (PYHKIUU OOBACHEHHUS W
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOKHOCTEM IPAKTUYECKOTO
IIPUMEHEHUS U MTOIYYEHHS U3Yy4aEMBIX BEIIECTB.

OcBoenue mporpaMMmbl 1O XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTABIIIONIEM HAYYHOM KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOM IIPUPOJIBI, IEHHOCTHOI'O OTHOUIEHUS K HAYYHOMY 3HAHUIO
Y METOJlaM I03HaHHs B Hayke. M3ydeHrne XuMHUU MPOUCXOIUT C IIPUBIICUCHUEM
3HAHUW W3 paHee H3YUYCHHBIX Y4eOHBIX MpeameToB: «OKpyKaroluid MHPY,
«buomnorus. 5—7 ximacce» u «dusuka. 7 Kinacey.

[Ipy wu3yyeHMHM XUMUHU NPOUCXOIUT (POPMUPOBAHUE 3HAHUI OCHOB
XUMHUYECKOM  Hayku Kak oOJacTM  COBPEMEHHOIO  E€CTECTBO3HAHMA,
IIPAKTUYECKOM JEATEIIbHOCTH YEJIOBEKa W KAaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYphl. 3aadya y4yeOHOro MpeamMeTa COCTOUT B (HDOPMUPOBAHHUU
CHUCTEMBl XMMHYCCKMX 3HAHMH — BaXKHEHIMX (D)aKTOB, IMOHATHH, 3aKOHOB H
TEOPETUYECKHUX TMOJIOKEHUHN, JOCTYMHBIX OOOOIIEHHI MHUPOBO33PEHUECKOrO
XapakTepa, si3bIka HayKd, B TPUOOIICHUH K HAYYHBIM METOJaM MO3HAHUS MpHU

M3YYEHUU BEIECTB W XUMHUYECKUX peakiuii, B (OPMHUPOBAHUU U PA3BUTHH



MO3HABATEIbHBIX YMEHUH M WX MPUMEHEHUH B y4eOHO-TIO3HABATENIbHON U
y4eOHO-UCCIIEIOBATENbCKON JIEATEIbHOCTH, OCBOEHUHU MPaBUII 0OE30MacHOro
oOpalieHus ¢ BEIIECTBAMHU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHMM XMMHHM Ha YpPOBHE OCHOBHOIO OO0HIEro oOpa30BaHHUS
Ba)KHOE 3HAYEHUE MPUOOPEN TaKKe 11eJ1, KaK:

— (GOpMHpOBaHUE HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
camM000pa30BaHuUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

— HAamnpaBJIEHHOCTh OOyYEHUsT Ha CHCTEMATUYECKOE MPHUOOIIECHUE
oOy4Jaronmxcsi K CaMOCTOSITENIbHOW MO3HABATEIbHON JIESITEIbHOCTH, HAYYHBIM
METOJaM MO3HaHMs, (POPMHUPYIOIIMM MOTHUBALUIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

—  ofecriedyeHHe  YCJIOBMM,  CIIOCOOCTBYIOIIMX  NPHOOPETEHUIO
OoOyyarolMMUCSL ~ OMbITa  PA3sHOOOpPA3HOM  JAESATENBbHOCTH, IO3HAHUS U
CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETCHIIMI), WMEIOIINX
YHUBEpCAIbHOE 3HAUECHHE JIJISl pA3IMYHbIX BUIOB JI€ATEIbHOCTH;

— (QopmupoBanue o00mel (QYHKIIMOHATIBHON M €CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, B TOM UYHCJIE€ YMEHHH OOBSCHATH U OLICHUBATH SIBJICHUS
OKPY>KaroIIer0 MHpa, UCIONB3YSl 3HAHUS U OIBIT, MOJTYYCHHBIC TTPH HU3yUYEeHUHU
XUMHH, TPUMEHSATh UX IpPU pEUIeHHH MNpoOJieM B TOBCETHEBHOM >KU3HH U
TPYAOBOM JIEATEIBLHOCTH;

— ¢opMupoBaHne y OOy4aromMxcs TyMaHUCTUYECKUX OTHOIICHHM,
MOHMMAHUSA LEHHOCTH XHMHMUYECKHUX 3HAHUM Il BBIPAOOTKU 3KOJIOTUYECKU
11eJ1ecO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOM JAESITEIBHOCTH B IENSIX
COXPaHEHHUS CBOETO 3/I0POBbs U OKPYKAOIIEU IPUPOLHON CPEBI;

— pa3BUTHE MOTHUBALUU K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U

CaMOBOCIIMTAaHNIO Ha OCHOBC YCBOCHHIA O6H.I€‘I€JIOB€‘I€CKI/IX HGHHOCTCﬁ,



TOTOBHOCTM K OCO3HAaHHOMY BbBIOOpY Tipopuiisi U HampaBICHHOCTH
JanpHenIero ooy4eHusl.

OOmiee 4McnO YacoB, OTBEACHHBIX ISl M3YyYEHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTanisieT 136 yacos: B § kinacce — 68 4acoB

(2 yaca B Hegemo), B 9 kmacce — 68 wyacoB (2 yaca B HEHACHIO).



COILEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHauyaJbHbIE XUMHYECKHE OHATHS

[Ipeamet xumuu. Poiab XuMHM B )KU3HU YeTIOBEKA. XUMHSI B CUCTEME HaYK.
Tena u BemiecTBa. PuU3MUECKHE CBOMCTBA BEIIECTB. ATrperarHoe COCTOSTHUE
BemiecTB. [loHsATHE 0 MEeTOaX TTO3HAHUS B XMUMHH. YHCTHIE BEIIECTBA U CMECH.
Crioco0nl pa3zienieHus: cMeceil.

ATOMBI ¥ MOJEKYJIbl. XUMHYECKUE 3JeMEHThl. CHMBOJBI XUMUYCCKUX
aneMeHTOB. [IpocThie U ClI0KHBIE BelleCcTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBa cocTaBa BemiecTB. OTHOCHTENbHAsh aTroMHas Macca.
OTtHocuTeNbHAsE MOJIEKYJISIpHAsE Macca. MaccoBasi J10JIsi XMMHUYECKOTO dJIeMEHTa
B COCMHCHUH.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca. BzauMocBsiszb
KOJIMYECTBA, MAcChl M YWCIA CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacy€rwl mo
dbopMynamM XUMHUYECKUX COSAMHEHUH.

Ouznueckre W XUMHUYECKUE SBJICHHUsS. XUMHUYECKas peakius u ee
NpU3HAKU. 3aKOH COXPAHEHHWS MAacChl BEHIECTB. XHUMHUYECKHE YypaBHEHHUS.
Knaccudukanus XuMuaecknx peakiuii (COeTMHEHUS, Pa3I0KCHHs, 3aMEITCHUS,
oOmeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0#, MpaBuiiaMu paboThl B JIaDOpaTopuu
u mpuémamu oOparieHusi ¢ JIabopaTopHBIM O0OpYyIOBaHHUEM, HW3Y4YEHUE U
omucaHue (PU3NYCCKUX CBOWCTB 0Opas3lOB HEOPTraHWYCCKUX  BEIIECTB,
HaOmoaeHne pusndeckux (TUTaBJICHHE BOCKA, TasTHHE JIb/Ia, pACTUPAHUE caxapa
B CTyNKEe, KHIICHUEC W KOHJCHCAIMS BOJbBI) M XUMHUYECKHX (TOPCHHE CBEYH,

MpPOKAJMBAaHUE MEIHOW TPOBOJIOKHU, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)



SBJICHUM, HAOJIONCHWE W OIHWCAHWE TMPU3HAKOB TPOTEKAHHUS XHUMHYCCKUX
peakuuii (paszoKeHue caxapa, B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3aMMOJEHCTBUC
xese3a ¢ pactBopoM conu Meau (1), uzyuenue crnocoO0B pa3aeneHus: CMecei: ¢
MOMOIIbI0  MarHuTa,  (QWIbTPOBAHWE,  BbIMApUBAHUE,  JUCTUIUIALIMS,
xpoMarorpadusi, MPOBEACHHE OYNCTKA ITOBAPEHHOW COJIM, HAOIIOAEHUE U
ONMCAaHHUE PE3YIbTATOB MPOBEACHUS OIbITA, WUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJIeNIeld MOJIEKYJ (IIIApOCTEP>KHEBBIX ).

Ba:xuHeiinmue npeacTaBuTe I HEOPrAaHNYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopos — 3JIeMEHT U IIPOCTOe
BemecTBO. HaxoxneHnue kuciopoaa B npupoje, (puznueckue M XUMHUYECKUE
cBoricTBa (peakuuu ropenus). Okcupabl. [Ipumenenne kucinopoma. CrocoOsl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W TPOMBIIUIEHHOCTH. KpyroBopot
KHcIIopoaa B mpupoze. O30H — auIoTpoIHas MOAU(PUKALIIS KACIOPOAA.

TernoBo#t 3PexT XUMHUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHHSI,
DK30- M JHJIOTEPMUYECKHE PEaKIUU. TOIUIMBO: Yrojlb U METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 PeKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bonopon — snemeHT uM mpoctoe BemiecTBO. HaxoxaeHue Boaopoja B
npuponae, ¢GU3MYECKHME W XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noxyyeHus. Kucnotsl u comnm.

MosipHbIii 00BEM ra3oB. Pacu€Tel Mo XUMUUECKUM YPaBHCHHSIM.

dusnyeckue CBoOWCTBAa BOABI. Boma kak pactBoputenb. PacTBOpsI.
HaceolilleHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass oyt BellecTBa B pacTBOpe. XUMHYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Posib pacTBOpOB B MpUpOJie U B KU3HU yeloBeka. Kpyrosopor
BOJIbI B IPUPO/IE. 3arpsi3HEHHE NPUPOIHBIX BoA. OXpaHa U OYUCTKA HPUPOIHBIX

BOJI.



Knaccudukanmst Heopranmueckux coenuHeHuit. Oxcuanl. Kimaccudukanms
OKCUJIOB:  cojieoOpasyromire (OCHOBHbBIC, KHUCIOTHBIC, aM(pOTEpHbIE) W
HecosneoOpazytonme. Homenkiarypa okcuaoB. DU3MYECKHE U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukanuss OCHOBaHMM: IMIETOYM M HEPACTBOPUMBIEC
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3NYECKHE U XMMHUUYECKUE CBOMCTBA
ocHoBaHuu. [lonydeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ouznueckue
U XUMHYECKHE CBoMcTBa KMCIOT. Psim aktuBHOCcTH MeTauioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Howmenknarypa coneil. Pu3MUEeCKME€ W XUMHUYECKHE CBOMCTBA
conen. [lTomyuenue coinei.

I'eneTnueckas cBsI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuii IKCnepumenm:

KAUEeCTBEHHOE OINpENEIICHHEe COAEpKaHUs KHCIOpoJa B  BO3AYXE,
MoJy4yeHue, coOUpaHue, paclo3HABaHUE M U3YYEHHUE CBOMCTB KHUCIOPOJA,
HaOJIOJICHUE  B3aUMOJCHCTBUS  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpalieHusi TopeHus (1mokapa), O3HAKOMJICHHE C
oOpa3lilaMd OKCHUJIOB M OIHUCAHME HUX CBOMCTB, TNOJIydeHUE, COOUpaHue,
pacrio3HaBaHWE U H3YyYEHHE CBOWCTB BOJAOpOJAA (TOpPEHHUE), B3aUMOJCHCTBUE
Bosopoja ¢ okcuaom Meau (I1) (Bo3MOKHO MCITOIB30BaHUE BUACOMATEPHAIIOB),
HaOIo/IeHne 00pa3lioB  BEIIECTB KOJWYECTBOM | MOJIb, HCCIIECOBAHUE
OCOOEHHOCTEW pPAcCTBOPEHUS BEIIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MACCOBOW JOJEH PAaCTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBHE BOJBI C METa/UIaMU (HAaTpUEM U KaJbIIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3IoB
HEOPTaHMUYECKUX BEIIECTB PA3JUYHBIX KJIACCOB, HAOIIOJICHUE W3MEHEHUS

OKpacKM WHJMKATOPOB B pacTBOpax KHCJIOT H IIEJI0YEH, U3yUYEHHUE



B3auMoJiecTBUs okcuaa meau (1) ¢ pacTBopoM cepHOW KHUCIOTBI, KUCIOT C
MeTaJlJIaMHU, PEAKUNA HEUTpaAIU3aLNH, [TOJTYyYEHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHCHHE OJHOTO METala JpPyruM W3 pacTBopa COJM, PEUICHHE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad MO0 Teme «BaxHeWlme KIIacChl HEOPraHWYECKHUX
COEIMHEHU.

IMepuoanuyeckuii 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHUX
iemenToB JI. . MenaeneeBa. Ctpoenue aroMoB. XUMHYECKasi CBS3b.
OKuCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[TepBbie MOMBITKU KiIACCU(UKAIUU XUMHUYECKUX 3JeMEeHTOB. [loHsATHE O
IpYINax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE W WIEIOYHO3EMEIBHBIE METALIbI,
raJIor€Hbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yrT am(poTepHbIE
OKCHUbI U TUAPOKCHU/IBI.

[Tepunoanueckunt 3akoH. Ileproanueckas cucteMa XUMHYECKUX JJIEMEHTOB
H. W. Menneneea. KoporkonepuogHas W JUIMHHONEPUOIHAS (POPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Mennaeneesa.
Ileprogplt u rpynmbl. PU3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
MEPUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snuep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue AIeKTPOHHBIX 000JI0YE€K aTOMOB MEPBbIX 20 XUMUUECKUX IJIEMEHTOB
ITepunognueckoit cucremsl 1. 1. Menneneea. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH W3MEHEHHUsI paJnyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyNIIaM U IIEPUOIaM.

3nauenne Ilepuognueckoro 3akoHa u Ilepuoamdeckoil CUCTEMBI
XAMHUYECKUX JIEMEHTOB ISl pa3BUTUS HAyKu U npaktuku. [. . Mennenees —
YYEHBIA U TPAXKIAHUH.

Xumudeckas cBsizb. KoBaneHTHast (mosisipHass W HEMOJSpHAs) CBS3b.

3J’I€KTpOOTpI/ILIaTeJ'II)HOCTB XMMHUYECKUX dJIEMEHTOB. loHHas CBS3b.



Crenenb okuciieHHs. OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
ITpouecchl OKKCIIEHNS] U BOCCTAHOBIIEHHS. OKHUCIUTENINA U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIUIOB M HEMETAJJIOB, B3aUMOJCICTBUE
TUAPOKCUIA LIMHKA C pacTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKUCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakiMu pas3oKeHUs], COSTUHEHU).

Mexcnpeomemmnunie ceasu

Peanm3zannst MexnpeaMeTHbIX CBA3EH NMPU W3YYEHUM XUMHH B 8 Kjacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
MOHATUM, TaK W TIOHATHM, SBISIONIMXCS CUCTEMHBIMH IS OTJEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4dHbIM (akT, TUIOTE3a,
TEOpUs, 3aKOH, aHajuu3, CHUHTE3, Kiaccu(uKalus, [EePUOAUIHOCTD,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE.

®duzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIUJ,
M30TONBI, PATUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKUN 3apsll, BEIECTBO,
TEN0, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBA, ra3, (PU3NYECKUE BEITUYMHBI,
€AMHUIIBI U3MEPEHMSI, KOCMOC, TIaHeThl, 3BE3/b1, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
M0JIE3HbIE MCKOIAEeMbI€, TOTLTMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMUYecKas peakius

[Tepnoanueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB
1. N. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB

XUMHUUYCCKUX OJICMCHTOB IICPBLIX TpéX INepruoa0B, Kajlud, KaJlbOUA MW HX



COCJIMHEHUN B COOTBETCTBHUM C IMOJIOXKEHUEM 3JIEMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTAIUIMYECKUX
PEmETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU
Y BHJIa XUMHYECKOM CBA3U.

Knaccudpukanms u  HOMEHKJIATypa  HEOPraHMYECKHMX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3IU4YHBIM KJlaccam
HEOPraHUYECKUX COCAUHEHUN, TEHETUYECKas CBsI3b HECOPraHUYECKUX BELIECTB.

Knaccudukanusa XUMUYECKHX peakUuid MO Pa3jIu4yHbIM IpU3HAKaM (10
YHCIly U COCTAaBY YYacCTBYIOIIMX B PEAKIMH BEILIECTB, 110 TEIJIOBOMY 3 deKTy,
II0 MW3MEHCHHUIO CTEIEHEHM OKHCICHHMS XUMHUYECKHUX DJJIEMEHTOB, IIO
0o0paTUMOCTH, TIO YYAaCTHIO Karajiu3aropa). OK30- U JSHIOTEPMHUYECKUE
peaKkuuu, TEPMOXUMUYECKUE YPABHEHHUS.

[lonsiTue 0 ckopocTH XUMHUYECKOM peakuuu. [loHsTre 006 O0OpaTHUMBIX U
HEOOpAaTUMBIX ~XMUMHUYECKMX peakuusx. lloHATHE O TOMOI€HHBIX U
reTeporeHHbIx peakuusax. [lonstue o karammse. lloHsTHe 0 XUMHUYECKOM
paBHOBecHMU. PaKTOpBI, BIMSIOIIAE HA CKOPOCTh XUMHUYECKOW pEeakuuu |
IIOJIOKEHUE XMUMHUYECKOTIO PABHOBECHS.

OKHCIIUTENFHO-BOCCTAHOBUTEIIbHBIE ~ PEAaKLMU, JJIEKTPOHHBIA OanaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHOW  peakunu.  CocraBiieHWEe  ypaBHEHMI
OKHCJIUTEJIbHO-BOCCTAHOBUTEBHBIX PEAKIMK C HMCIIOJIb30BAaHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopust BJICKTPOJIUTUYECKOU JIACCOLAALINM. DIIEKTPOTUTHI 151
HEINEKTPOIUThl. KaTnoHbl, aHMOHBI. MexaHuW3M JUCCOLMALHUM BELIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOU cBs3U. Crenenp nuccounanuu. CUIbHBIE U
cia0Oble DJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHMS PEaKIUHd HOHHOTO

oOMeHa, TIOJIHBIE W COKpalIéHHbIE WOHHBIC ypaBHEeHMs peakumii. CBOMCTBa



KHCJIOT, OCHOBaHUI W COJIE B CBETE MPEJCTABICHUNA 00 3JIEKTPOIUTHUYECKON
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHUE C MOJEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB — METAJJIOB M HEMETAJIOB (rpaduTa M ajiMasza), CIOKHBIX BEIIECTB
(xmopuga HaTpHsl), MCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMu  OT  BO3JCUCTBUS  Pa3jIMYHbIX  (AKTOPOB,  MCCIIEIOBAHUE
AJIIEKTPOIPOBOHOCTH PACTBOPOB BEILECTB, Ipolecca JUCCOLMALMM KHUCIOT,
1Ies104€eil ¥ coJiel (BO3MOXKHO MCIOJIB30BAHUE BUEO MAaTEPUAJIOB), POBEACHUE
OTIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUsSI PEAKIMl HOHHOrO oOMeHa
(oOpazoBanue ocajgka, BbIJECJICHUE Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakuuu Pa3IoKEHMUS, COETUHEHMUS), pacIrio3HaBaHUE
HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX pPEAKUUW HAa HOHBI,
pelIeHre 3KCIEPUMEHTAIBHBIX 3a7a4.

Hemeranibl U MX coeinHEeHUA

OO6miass xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHn okucaeHus. CTpoeHue U (pu3nvecKre CBOMCTBA MPOCTHIX
BEIIECTB — TajlloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3aMMOJEHCTBHE C METAJJIaMH, HEMETalIaMH, IIejIo4YaMu). XJIOPOBOJIOPO.
ConsHas KucnoTa, XMMHUYECKUE CBOMCTBA, MMOTyYEHUE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHW3M 4YeJIOBEKa. BakHeuune XJIOpUAbl U UX
HaxXO0KJE€HUE B IPUPOJIE.

O6mass  xapakrtepuctuka oanemMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEeHN OKucieHus. CTpoeHue u puznyeckue
CBOMCTBA NPOCTBIX BELIECTB — KHUCIOPOJAa M CEpbl. AJUIOTPOIIHBIE
MOJAU(PUKALUUA KUCIOPOIa U cepbl. XUMUYECKUE cBocTBa cepbl. CepoBOOPO/I,

CTpoeHHE, (HU3UYSCKHE U XUMHUYeCKHe cBoMcTBAa. OKCHABI CEepbl Kak



MPEICTaBUTEIN KHUCIOTHBIX OKCUAOB. CepHas KHCIIOTa, (QHU3MYECKUE U
XUMUYECKUE CBOMCTBa (OOIIME Kak MpEeJNCTaBUTENsd Kiacca KHUCIOT U
cnenuduueckne). XUMUYECKUE PEaKlny, JIe)Kallie B OCHOBE MPOMBIIIJICHHOTO
cnoco0a moixy4yeHus: cepHoil KucioThl. Ilpumenenne cepHoil kuciotel. Conu
CEpHOM KHUCIJIOThI, KAUeCTBEHHAsl peakuus Ha cyib(par-uoH. HaxoxaeHnue cepbl
U €€ COCIUHEHUU B MpUPOJE. XUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHHE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro NMpeA0TBPAILEHUS.

OO6mas xapakTepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEIEHU OKHUCIEHUsA. A30T, pacOpoOCTPAaHEHHE B
npupoje, puznyeckue U XuMuueckue cBoictea. Kpyropopor azora B mpupo/ie.
AMMHaK, ero pU3nyecKkne U XUMHYECKHE CBOMCTBA, MOJIyYeHUE U TPUMEHEHUE.
Conn amMMoHUS, WX (UBUYECKHE W XUMUYECKHE CBOWMCTBA, NpPUMEHEHHE.
KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
du3nueckue W XUMUYECKHE CBOMCTBa (0OIIME Kak NpPEICTAaBUTENs Kiacca
KUCIIOT M crnenuduyeckue). Mcnonb3oBaHuEe HUTPATOB U COJIEM aMMOHHS B
KauecTBe MUHEpAJIbHBIX YJI0OpeHUN. XUMUYECKOE 3arpsA3HEHUE OKpYyKaroulen
cpeabl COEIMHEHUAMM a30Ta (KUCJIOTHBIE HOK/IHU, 3arPSI3HEHUE BO3yXa, TOYBBI
u BonoémoB). Docdop, amnorpornubie Mmoaudukauu Gocdopa, puzndyeckue u
xumudeckue cBoiictBa. Oxcun docdopa (V) u  dochopHas KuCIOTa,
dusnueckre U XMMUYECKUE CBOMCTBA, nonydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUIA.

OO6mrast  xapaktepuctuka odneMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUA. YTJIEpO, auIOTPOIHbIE
MOAU(UKALIUU, PACTIPOCTPAHEHHE B TPHUPOAE, (PU3MYECKHEe U XHUMUYECKHE
cBoiictBa. AncopOuusi. KpyroBopot yriaepoaa B npupoae. OKkcuasl yriepona,
uX (QU3NYECKHNe W XUMHUYCCKHE CBOWCTBA, JCHCTBHE HA KUBHIC OPTaHU3MEI,

IMOJIYYCHUC U ITPUMCHCHHC. DKOJIOTHYECKHUE HpO6HeMBI, CBA3aHHBIC C OKCHUIOM



yriepona (IV), runoreza rio0anbHOrO MNOTEIUICHUS KIMMaTa, MapHUKOBBIM
abdext. YronpHas kuciora U €€ CcoiaM, UX (U3MUYECKHE M XUMHUYECKHUE
CBOICTBa, MOJyYeHHE W NMpuMeHeHue. KauecTBeHHas peakmms Ha KapOOHAT-
noHbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEAWITMHE, TPOMBIILICHHOCTH U
CEJILCKOM XO3SIUCTBE.

[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHWYECKHWX BEIIECTBAX Kak o
COCIMHEHUSIX Yriiepojaa (MeTaH, 3TaH, STWUJICH, alleTHJICH, 3TaHOJ, TIULEPHH,
yKCycHasi Kuciota). [lpupoaHple HUCTOYHUKUA  YIIIEBOJOPOAOB  (YroJb,
MPUPOIHBINA a3, HeTh), IPOIYKTHI UX NepepadOTKu (OEH3MH), UX POJb B OBITY
U TpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yriaeBoJiax — U UX POJIM B KM3HU 4YeJIOBeKa. MarepuaibHOE €TUHCTBO
OpTraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHUE CBOMCTBA, MOJYyUYCHHE H
npuMmenenue. CoenuHeHus: kKpeMHusi B npupoje. OOmue mnpencraBieHus 00
okcune kpemuus (IV) u kxpemaueBoit kuciaore. CUIIMKAThI, UX UCIIOJIH30BAHKC B
OBITY, B IPOMBIIIUICHHOCTH. BaykHeI1I1e CTpOUTENbHBIC MaTEpHaIbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [Ipobiembl 0€30MacHOTO UCTIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHHe OoOpa3I0oB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJISHOMN
KHUCIIOTHI, TPOBEICHNE KAUECTBEHHBIX PEaKIIUi Ha XJIOPHUI-UOHBI U HAOI0/IeHNE
MPU3HAKOB MX MPOTEKAHUs, OMbBITHI, OTpaKaroIue (PU3nIecKue U XUMUYECKUE
CBOWCTBA TaJOr€HOB M WX COCIMHEHUN (BO3MOXXHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOpaslamMu XJOpUJ0B (TalOreHUIOB),
O3HAaKOMJIEHHE C oOpa3naMu cepbl M €€ COCIMHEHUSIMH (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HAONIOJCHHUE TMpollecca OOyTrIMBaHUS
caxapa moJa JCHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YYCHHUE

XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, MPOBEIACHUE



KaueCTBEHHOW peakiuu Ha cynb(ar-uoH u HAOMIOJEHUE TMpU3HaKa €&
IPOTEKaHMs, 03HaKOMJIEHHE ¢ (PU3NYECKUMHU CBOMCTBaMHU a30Ta, (ochopa u ux
COCIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3LaMu
a30THBIX ¥ (POCPOPHBIX yIOOPECHUIA, TIOyICHHE, COONpaHne, paclio3HaABaHUE H
U3YYEHHUE CBOMCTB aMMHAKa, IPOBEJACHUE KAYECTBEHHBIX pEaKUUil HAa HOH
aMmMoHUST W ¢ochaT-MOH U U3YYCHUE TPHU3HAKOB HUX TMPOTEKAHMS,
B3aMMOJIEUCTBHE KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI C MEAbIO (BO3ZMOMXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), H3YYEHUE MOJCNICH KPUCTALTUYECKUX
pemi€ToK anMasa, rpaduta, (QymiepeHa, O3HAKOMJIIEHHME C MPOLIECCOM
a7cOpOIIMN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
MIPOTHUBOra3a, MOJy4YeHHE, COOMpaHUE, Paclo3HABAHHE U H3YYEHUE CBOICTB
YIJIEKUCIIOTO Ta3a, MPOBEICHHE KAYECTBEHHBIX peakiuii Ha KapOoHAT u
CUJIMKAT-UOHBl W H3YyYECHUE I[PU3HAKOB HMX MPOTEKAHUSA, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHHE AKCIEPUMEHTAIbHbBIX
3a7a4 1o TeMe « BaxxHene HeMETAIUIbl U UX COCTUHEHUS.

MeTa/sibl U MX COeTMHEHUS

OOmiass xapakTepuUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METAJUIOB Ha
OCHOBaHUHM UX MOJIOkKEHUS B [lepuoandeckoi cucteMe XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa u ctpoeHust aroMoB. CTpoeHre MeTauioB. Metauinueckas
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAS PEIIETKA. DIEKTPOXUMUYECKHUIN psifl
HanpspKEHU MetauioB. PU3MUYECKMEe M XUMHYECKHE CBOMCTBA METAJUIOB.
OO6mue crocoObl mnomydeHuss MmeTtawioB. [loHATHE O KOpPpPO3UMM METAJLIOB,
OCHOBHBIC CIIOCOOBI 3amMThl WX OT Kopposuu. CruiaBwl (CTasib, YYTYH,
JTIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounsie  MeTawibl: mosiokeHue B Ilepuoguueckoit  cucteme
xumudeckux 3neMeHToB J[. Y. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXKJICHUE

B mnpupoje. duznyeckue U XMMHUYECKHE CBOMCTBA (Ha MpUMEpEe HATpUs U



kanusi). OKCUAbl M THUAPOKCUALI HATpusi U Kanus. [IpuMeHeHue IIeI0YHbIX
METAJIJIOB U UX COCTMHEHUM.

[[lenoyno3eMenbHbIE METaAIbl MarHMid W KaJbLUMW: IIOJIOXKECHUE B
Ileppnogmueckoin cucreme xumuuyeckux anemeHtoB JI. . Menneneesa,
CTPOCHHE MX AaTOMOB, HaXOXkAeHUE B mpuponac. OU3NYECKHUE U XUMHUYECKHE
CBOMCTBAa MarHus W Kajbliusa. BakHeWIne cOeauHEHUs Kajabliusi (OKCHI,
TUAPOKCU/I, coin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmomuHuii: nosoxkeHue B llepuonnueckoil cucteMe XHMHYECKHX
anemeHToB JI. M. MenneneeBa, CTpOCHME aTOMa, HAXOXKJICHUE B IPUPOJE.
duznyueckre U XUMHUYECKHE CBOMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Kenezo: nomoxenne B [lepruonueckor CHCTEME XUMUYECKHUX 3JIEMEHTOB
J. 1. MenzaeneeBa, CTpO€HHE aToMa, HaAXOXKJICHUE B npupoje. Pusnyeckue u
XUMUYECKUE cBOMCTBa xene3a. OKCuabl, TMApPOKcHabl U coiu kenesa (II) u
xenesa (III), nx cocra, CBOMCTBA U MOJTYUYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ oOpasllaMHd METa/VIOB W CIUIaBOB, UX (PU3NYECKUMU
CBOWCTBAaMHU, HW3yYECHHE PpE3yJbTAaTOB KOPPO3UHU METALUIOB  (BO3MOXKHO
WCIIOJB30BaHKE BHUACOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJICUCTBUSA OKCHIA
Kalbllid U HATpPHUS C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB),
MICCIIEIOBAHNUE CBOWCTB KECTKOM BOJIBI, ITPOLIECCAa TOPEHUS JKEJE3a B KUCIOPOAE
(BO3BMOXXHO HCIIOJL30BAaHWE BHJACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MArHUs, KaJIbIUs, aIFOMUHUSA, LIMHKA, )KeJe3a
(II) u xeneza (III), menu (II), HaOmogEHME W ONHUCAHHUE MPOLIECCOB
OKpallluBaHWsl IUIAMEHU HWOHAMHM HaTpHs, Kajaus M Kajdblusd (BO3MOXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHEe aM(pOTEPHBIX CBOMCTB
TUAPOKCUA ATIOMHHUS U TUIPOKCUJA IUHKA, PEIICHUE AKCIEPUMEHTATbHBIX

3a71a4 o teme «Baxkaeunmme MeTajuibl U UX CO€TUHEHUSY.



XuMuf U OKpy:xKawIIas cpeaa

BemecTBa 1 Marepuainbl B IOBCEJHEBHOM JKM3HU 4enoBeka. be3zomnacHoe
HCITOJIh30BAaHNE BEIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBast momors mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arpsA3HEHUE OKPYKaoIlIel cpebl (mpeaenbHas JOmyCcTUMast
KOHIleHTpaiusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepuMenm:

u3y4yeHue o0pa3loB MaTepuaioB (CTEKIIO, CIJIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYIIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHM, SBISIONIMXCS CUCTEMHBIMH IS OTJEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAYYHbIN (akKT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KJIacCCU(PUKALMS, NEPHUOJUYHOCTb, HAOIIOICHHE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHUE, MOJEIb, SIBJICHUE, IMMAPHUKOBBIN
3 eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
NOJIYIPOBOJHUKH, JUDJIEKTPUKH, (OTOIEMEHT, BEIIECTBO, TeEJO, OO0BEM,
arperaTHoe€  COCTOSIHME  BEIIECTBA, Tra3, pacTBOpP, pPaCTBOPUMOCTb,
KpUCTAJJIMYECKasi pemeTka, CIUIaBbl, (PU3MYECKHUE BEIUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3bI, COJHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MHHEPATHHBIC

YI[O6p€HI/I$I, MHKPOI3JICMCHTBI, MAKPO3JICMCHTDI, ITMTATCIIbHBLIC BEIICCTBA.



['eorpadus: atmocdepa, ruapocdepa, MHUHEpaANbl, TOPHBIE TOPOIBI,

ITOJIC3HBIC HCKOITaCMBIC, TOIIIINBO, BOJHBLIC PECYPCHI.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS IMPOrPaMMbl OCHOBHOTO OOIIEro
00pa30BaHUs JIOCTUTAIOTCS B XOJ¢ OOYYCHHS XMMHUU B €IMHCTBE Y4eOHOU U
BOCIIUTATCIHOW  JEATEIBHOCTH B  COOTBETCTBUH C  TPAIHIIMOHHBIMH
POCCUICKMMH COIMOKYJIBTYPHBIMA M JTYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH,
IPUHATBIMA B OOIIECTBE MPaBHIAMH U HOPMAaMHU ITOBEACHHUS U CIOCOOCTBYIOT
porieccaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U COITUAITM3AIIMN 00YYarOIUXCS.

JIMYHOCTHBIE ~ Pe3yJIbTaThl  OTPAKAIOT TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATHCSA CHCTEMOM IO3MTHUBHBIX IIEHHOCTHBIX OpHUEHTALUN |
paciIMpeHue OmbITa JSATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOT0 BOCIIMTAHUSI:

[ICHHOCTHOI'O  OTHOIIEHHS K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAay4YHOMY HACJICJHMIO, TIOHUMaHHMS 3HAYCHUS XUMHUCCKOM
HAYK{ B KH3HH COBPEMEHHOTO OOIIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM
uHpOpMaLuel O TMEpPEeIOBBIX JOCTHKCHUAX M OTKPBITHSIX MHPOBOH W
OTCYECTBEHHOW XHWMHH, 3aWHTCPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00
YCTPOMCTBE MHUPaA U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IpEACTaBACHUS O COLMAJbHBIX HOPMax M IpaBHIaX MEKIMUYHOCTHBIX
OTHOIICHWA B  KOJUICKTHBE, KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B
OOIIIECTBEHHO IOJIC3HOM, y4EOHOMCCICIOBATEIbCKOW, TBOPUYECKOH W APYrUX
BHUIaX JEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOi COBMECTHOM AESITEIbHOCTH
IIPY BBITIOJIHEHUH YUCOHBIX, MTO3HABATEIILHBIX 337124, BBIMOJHCHHH XUMHUYCCKUX
OKCIEPUMEHTOB,  CO3MaHMU  YYEOHBIX  MIPOEKTOB,  CTPEMIICHHS K

B3aMMOIIOHMMAHWI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  y4eOHOM



NEeSATEIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IOBEACHUE U IOCTYIKH CBOUX
TOBAPUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
ITOCJIEACTBUAN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUYECKHE MTPEACTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY JIsl HOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IMPHUPOJIBI, B3aUMOCBS3IX YEJIOBEKA C
MIPUPOJHOM CPENION, O POJIM XMMHUH B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MIO3HABATEIbHBIE MOTHUBBI, HAIPABICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU
10 XHUMHH, HEOOXOJIUMBbIC sl OOBSICHEHHS HAOMI0AaEMbIX MIPOILIECCOB H
SABJICHHUM, MMO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATEIbCKOM KYJIbTYpPbI, B
TOM YHCJIIE€ HaBBIKOB CaMOCTOATEIbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHON  JINTEPATYpOil,  JTOCTYNHBIMH  TEXHUYECKUMU  CPEICTBAMH
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpEC K OOYYEHHUIO W TMO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M
CIOCOOHOCTh K €aMOOOpa30BaHMIO, IPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIIEHHOCTH U YPOBHSI 00Y4YEHUS B
JlaIbHEHIIIEM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pOBbIO, YCTAHOBKU Ha 3J0POBBII 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUN U
HETIPUSITUE BPEIHBIX TNPHUBBIUEK (YMOTPEOJEHUS aJIKOTOJisl, HApPKOTHUKOB,
KypeHHUsi), HEOOXOJMMOCTH COOJIFOACHUS MpaBUI  OE30MAaCHOCTH  MpH
00pallleHUH ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U peajibHON KU3HMU;

5) Tpy10BOT0 BOCIIMTAHHUSI:

UHTEpPEC K MPAKTUYECKOMY HM3YYEHHIO Mpodeccuil U TpyAa pa3iIudyHOro

poaa, yBaX€HHE K TPYAy U pe3yJsibTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHUCIIE



Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUW MO XUMHUU, OCO3HAHHBIA BBIOOD
UHAVMBUIYAIbHOM  TPaeKTOpUM TMPOJOJDKEHUsT 00pa3oBaHUsl C  Y4YETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, yCHEemHOW MPO(PECCHOHATLHON NEITEIBHOCTH € Pa3BUTHS
HEOOXOUMBIX YMEHHI, TOTOBHOCTb aJalTUPOBAThCA B MpodecCHOHATHHOM
cpene;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

HKOJIOTMYECKU 1IeJIECO00pa3HOE OTHOILIEHUE K MPUPOAE KAK HCTOUHHUKY
KU3HU Ha 3emJle, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOIrO
u Oe3zonmacHOro oOpas3a >KM3HHU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJAEHUS
npaBwJl OE30MACHOTO TMOBEACHUSI NpPU pabOoTe C BEIIECTBAMHM, a TaKXe B
CUTYyalUsX, yTPOKAIOIINUX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, TTOJTy4aeMble MPU U3YYCHUU XUMUH, TS
pelIeHusl 3a/Jad, CBS3aHHBIX C OKPYXArolled TMPUPOJHOU Cpenou, s
MOBBIIICHHUSI YPOBHS JKOJOTMYECKON KyJIbTYpbl, OCO3HaHHUS TJ100ajJbHOrO
XapakTepa HSKOJIOTMYECKUX MpoOJieM M MyTed HX PElIeHHs MOCPEICTBOM
METOJ0B XHUMUH, SKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCA UM
B [I03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpenIMETHBIX pPE3YyJIbTATOB BBIIEIAIOT 3HAUYUMBIC IS
dbopMupoBaHUS MHPOBO33PEHUsI OOICHAYyYHbIC TIOHATUS (3aKOH, Teopusl,
NPUHLIMI, THUNOTe3a, (aKT, CHUCTEeMa, MPOLECC, SKCHEPUMEHT U Jpyroe.),
KOTOpBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
NO3BOJISIIOT  HA OCHOBE 3HAHUM M3 H3TUX NpPeaIMeToB  (HOPMHUPOBATH
MPEJCTABICHHE O UEJIOCTHOM HayyHOW KapTHHE MUpPa, U YHUBEPCAIbHBIC

yueOHble JelcTBUS (MO3HABaTeIbHbIE, KOMMYHHKATUBHBIE, PETYJIATUBHBIC),



KOTOpBIe 00ecrednBaoT (OPMHUPOBAHKE TOTOBHOCTH K CaMOCTOATEILHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YICOHOM AEATEILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble Jiornueckue qeMCTBHUA:

YMEHMSI MCIIOJb30BaTh MPUEMBI JJOTMUYECKOTO MBIILICHUS MPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICT XUMUUYECKUX MOHATUM (BBIACISITh UX XapaKTEPHBIC
IIPU3HAKU, YCTAHABIUBATh B3aUMOCBS3b C IPYTHUMU MMOHITHUSAMH ), KCIIOJIb30BATh
MOHATHUS I OOBICHEHUS OTACIBHBIX (PaKTOB U SIBIICHHH, BEIOMPATh OCHOBAHUS
U KpUTEpUM IS KiIacCU(PUKAIMK XUMHUYECKHX BEIIECTB U XUMHUUYECKUX
peakIuii, yCTaHaBIWBAaTh NMPUUYMHHO-CIICJCTBEHHBIC CBSI3M MEXIY OOBEKTaMHU
M3YUYCHHUS, CTPOUTH JIOTUYECKHUE pacCykJAeHUs (MHIYKTUBHBIC, NETyKTUBHBIE,
110 aHAJIOTHH ), JIeJIaTh BHIBOJIBI U 3aKIFOUCHHUS;

YMEHHME TPUMEHATh B IMpOLIECCE ITO3HAHUS TOHATHSA (NIPEIMETHBIC U
METaNpeIMETHBIE), CHUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMbIC B
XUMHH, TPeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHHU MOJCIBHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUuMu4eckas popmyia
Y YpaBHEHUE XUMHUYECKOW PEAKIUU — MPHU PEIICHUH Y4eOHO-TI03HABATEIHHBIX
3a7a4, C Y4YETOM OTHUX  MOJEIBHBIX  NPEJACTABICHUM  BBIABISATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE TMPU3HAKU HM3y4aeMbIX OOBEKTOB  —
XUMHUUYECKUX  BEIIECTB M  XHMHYECKHX  peakIuid, BBIABIATH  OOIIHE
3aKOHOMEPHOCTHU, MPUUYUHHO-CICJACTBEHHbIC CBS3M W IPOTUBOPEUMUS B
M3Yy4aeMbIX TIpoIleccax U SIBJICHUSX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

yMEHHUE MCIO0JIb30BaTh MOCTaBJIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKX€ B Ka4eCTBE OCHOBBI i1 (DOPMHUPOBAHHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOPETEHHUE OIbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMU U TMPOBEICHUIO

YUYCHHUYCCKUX JOKCIICPHUMCHTOB, YMCHHC Ha6J'HOI[aTB 3a XOOOM IIponecca,



CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 Pe3yNbTat, (POpMyIHUPOBaTH 0OOOIICHHUS
U BBIBOJIBI 10 pe3yibTaTaM INPOBEAEHHOIO OIBITA, UCCIEI0BAHUs, COCTABIISATh
OTY€T 0 MpoAeTaHHON padoTe.

Pabora c uHpopmanueii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh M HMHTEPHPETUPOBATH MH(POPMALUIO
pa3aMuYHBIX BUAOB M (GOpPM MPEACTABICHUS, IMOJy4aeMyl0 W3 pa3HBIX
UCTOYHUKOB (HAy4HO-TIOMYJISIpHAsL JIMTEpaTypa XUMHUYECKOTO COJIEp)KaHus,
CIpaBOYHbIE T1OcoOusi, pecypcel MHTepHeTa), KpPUTHYECKH OLIEHUBATh
MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO;

YMEHHE NPUMEHATh Pa3IM4YHbIe METO/bI U 3aIPOCH] IIPU MOUCKE U 0TOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33]1a4 ONPEACIEHHOTO THIIA, IPUOOPETEHNE OTIbITA
B 00JIaCTH HCIIOJIb30BAHUSA HMH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUSA pA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMANbHYIO (OpPMY MpeaACTaBICHUS
MH(pOpMaMK U WUIIOCTPUPOBATH PELIAEMBIE 33/1a4M HECJIOKHBIMU CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHME WCIIOJIb30BaTh MW aHAJIM3UpPOBaTh B Mpolecce ydyeOHOU u
HCCIIEI0OBATENbCKOMN NEATEIIBHOCTH uH(popmanuio 0 BIISTHUU
OPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIiiCTBA W TPAHCIOPTa HA COCTOSIHME
OKPYIKAIOIIEH NPUPOIHOU CPEBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

YMEHHS 33JaBaThb BOINPOCHI (B XO0J€ Auanora M (Wiu) JUCKYCCUHU) TO
CYLIECTBY 0O0CYXKnaeMoil TeMbl, (OpPMYIUPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOH 3a1a4H;

YMEHUS MPEACTABIATh IOJIYYEHHBIE PpE3yJbTaTbl IO3HABATEIBLHON
NEeSATEIbHOCTH B YCTHBIX M THMCBMEHHBIX TEKCTax; JenaTh MPE3eHTALHNI0

pPE3yNbTAaTOB  BBIMIOJHEHUS XUMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTO



OTIbITa, 1a00PaTOPHOM pabOTHI MO UCCIETOBAHUIO CBOMCTB BELIECTB, yUeOHOTO
IIPOCKTA);

yMEHUsI y4e€OHOTIO COTPYIHHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM M  HCCIIEIOBATEIIbCKOM  JIEATEIIBHOCTH IIPU  PELICHHUH
BO3ZHUKAIOIIUX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTIACOBAHUS
nmo3unuii  (0OCyXIeHHsl, OOMEH  MHEHHUSMH, «MO3TOBBIE  IIITYPMBD»,
KOOpPAWHAIMSA COBMECTHBIX JEHCTBUM, OMNPENCIICHUE KPUTEPUEB IO OIIEHKE
KaueCTBAa BBITIOJIHEHHON PabOThI U IPYTHE).

PeryisiTuBHBIE YHMBepcaJbHble y4eOHbIe JeHCTBUS:

YMEHHUE CaMOCTOSITENBHO ONPEAEIATh eI ACATENbHOCTH, INIAHUPOBATH,
OCYUIECTBJISAITh, KOHTPOJIMPOBATh U MPHU HEOOXOJAUMOCTU KOPPEKTUPOBATH CBOIO
NeATEIbHOCTh, BEIOMpaTh Hanbosee 3PpheKTUBHBIE CLIOCOOBI pelIeHUs YUeOHbBIX
Y TI03HABATEJIbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEUVIOKEHHBIM AJITOPUTM JACHUCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLIEHMBATh COOTBETCTBHUE MOJYYEHHOI'O PE3YyJIbTATA 3asIBJICHHOM LI, YMEHHE
WCIIOJB30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEIJIAracMble B YCIOBHH
3aJlaHuM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTeIbHOrO
coJiepKaHus, YCTAaHOBIEHHOTO JaHHOUM (denepasibHONW paboueil Mmporpammoi,
BBIICJIIIOT: OCBOCHHBIE O0YYaIOIIUMHUCS HAy4YHbIE 3HAHMS, YMEHHSI U CIIOCOOBI
NercTBUl, crenupuyecKue Ui TPEAMETHOH 001acTH  «XHUMHS», BHUIBI
NEATEIBHOCTH IO TMOJIyYEHUIO HOBOIO 3HAHHWS, €ro HHTEPIPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K kony oOydeHus B 8 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:



® PACKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATUH: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, CMECH
(oTHOpOAHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJSIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJII XHMHUYECKOrO JJIEMEHTa B COEAUHEHUH,
MOJISIPHBI ~ 00BEM, OKCHJl,  KHCJIOT4,  OCHOBaHHE,  COJb,
ANEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUs, XUMHAUYECKasl peakius,
KJ1accuUKaIus peakiuii: peakiiui COeMHEHUS, PEaKIIUU Pa3I0KEHHUS,
peaKkuMy 3aMElIeHUus, peakuuu OOMEHa, SK30- M JHJI0TEPMHUYECKHUE
peaKiMu, TEIUIOBOM 3P (HEKT peakiuu, SApOo aToMa, dJIEKTPOHHBIN CIIOi
aTomMa, aToMHas opOuTanb, paguyc aToMa, XHUMHYECKash CBS3b,
MOJSIpHAss W HEMOJSApHAs KOBAJICHTHAs CBS3b, MOHHAsA CBSI3b, HOH,
KaTUOH, aHWOH, PAacTBOp, MaccoBas JOJs BeliecTBa (TPOIEHTHAs
KOHLIEHTpalusi) B pacTBOPE;

® WUIIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XWMHYECKUX MOHATHUH U
NPUMEHSTH 3TH NOHATHUSA IPY ONMMCAHUY BEUIECTB U UX MMPEBPAILICHUII;

® UCIMOJb30BaTh XMMHYECKYI0 CHMBOJIUKY JUISI COCTaBJIEHUS (POpMYI
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

® ONpenensiTh  BAJCHTHOCTb aTOMOB  JJIEMEHTOB B OMHApHBIX
COCIMHEHUSIX, CTEMEeHb OKUCIEHUS DJIEMEHTOB B  OMHApPHBIX
COEAMHEHNAX, NPHUHAIJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIAaccy
COCIMHEHUI MO (QopMysiaM, BUJ XUMHYECKOW CBs3M (KOBaJCHTHas U
HMOHHAsl) B HEOPTaHUYECKUX COCIMHEHUSX;

e packpeiBaTh cMmbIch Ilepuommnueckoro 3axkona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh ITOHUMAHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MOJ0XKeHUs B [leproanueckoi cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-

MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;



OMHCHIBaTh M XapakTepu3oBaTh TabmmuHyio (opmy Ilepmommueckoit
CUCTEMBbl XHMHYECKHUX JJIEMEHTOB: pa3nyaTh TIOHATHS «TJaBHAsS
noarpynna (A-rpynmna)» u «mnodounas noarpyimma (b-rpymnmna)», massie
1 OOJIBIIIE TEPUOABI, COOTHOCUTh 0003HAYCHHS, KOTOPhIE UMEIOTCS B
tabmuie «llepmonnueckas cucrtema xumudeckux siementoB JI. U.
MenneneeBa» ¢ 4YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAn sapa, oOOIIee YucCio
AJIEKTPOHOB U pacHpe/IeICHUE UX 0 DJIEKTPOHHBIM CIIOSIM);
KIacCU(PUIIMPOBATh ~ XMMHYECKHE  DJIEMEHTBI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUYECKHUE PEAKITUH (TI0 YUCITy ¥ COCTaBy y4aCTBYIOIIHX B
pEaKIIMK BEIIECTB, 10 TEIIOBOMY 3P deKTy);

XapaKTepru30BaTh (OMUCHIBAThH) OOIME XUMUUYECKUE CBOMCTBA BEIIECTB
pasIUYHBIX  KJIAcCOB,  IOATBEPXKJas  ONHWCAHWE  IpUMEpamMHu
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIONIUX XUMUUYECKUX PEAKIIUN;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B  3aBHCUMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOYKHOCTH TMPOTCKAHUS XHMHYECKUX
MPEBPAICHUN B PA3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISPHYIO MAacChI
BEIIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOTO DJIeMEeHTa To (opmyie
COCIMHEHMS, MAaCCOBYIO [IOJIIO BEIIEeCTBA B PacTBOpE, IPOBOJUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

IPUMEHATh OCHOBHBIC OIEPAllMd MBICIIUTCILHON JIEATCILHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIUIO,
KJ1accu(PUKaIMIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3EH — IS
W3YYCHHUS CBOWCTB BEHIECTB M XUMHYCCKHUX PEAKIHHA, €CTECTBECHHO-
HAay4YHbIE  METOAbl  TIO3HAHWUS —  HAONIOJICHWE, WU3MEPEHHE,

MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);



K

CIEIOBATh TMpABWJIAM  TOJIB30BAHUS XHMHUYECKOW MOCYyAOUM U
nabopaTopHbIM 000pYIOBaHMEM, a TaKKe TpPaBWIAM OOpamIeHHUs C
BEILIECTBAMUA B COOTBETCTBUU C HWHCTPYKIHUSIMH IO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYECHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB C  ONPENCIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOIO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHUYECKUE HKCIEPUMEHTHI 10
paclo3HaBaHWIO pACTBOPOB IIEJIOYEH ©  KHUCIOT C T[OMOIIBIO
MHJUKATOPOB (JaKMYyC, (eHOI(PTATIEUH, METUIOPAHXK U IPYTHE).

KOHIY 06y‘1€HI/IH B 9 KJacce INpCAMCTHBIC PC3YJIbTAaTbl HaA 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

PacKphIBaTh CMBICT OCHOBHBIX XHMHUYCCKHX TOHATHNA: XUMHYCCKHM
AJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, CTEIEHb
OKHUCJICHUS, XUMWYECKas peaklus, XHMHYECKas CBs3b, TEIJIOBOU
ahdexT peakiuu, MoOJb, MOJSPHBIA O0BEM, PACTBOP, DIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, SJIEKTPOJIUTHYECKAS TUCCOIMAIINS, PEAKIIMH MOHHOTO
oOMeHa, KaTanu3atop, XUMHYECKOe paBHOBecHe, oOpaTHUMble U
HEeOoOpaTUMBbIE PEAKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBHUTENb, OKHCIEHHE ¥  BOCCTAHOBJICHHE,
ajoTponus, amMQpOTEpPHOCTh, XHUMHYECKass CBsI3b (KOBaJIGHTHAs,
WOHHAsl, MeTaJuIMuecKas), KpPUCTA/UIMYECKass pemérka, KOppo3us
METAaJJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW pEaKIuH, MpeacTbHO
nonyctumas konueHtpauus 111K BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITHH W
PUMEHSTB 3TH IIOHATHS IPU OTMCAHUH BEIICCTB M MX MTPEBPAIICHHIA;,
WCIIOJIB30BaTh XUMHYECKYI0) CHMBOJIMKY IS COCTaBJICHHS (Qopmyl

BEIIECTB U YPABHEHUN XUMUYECKUX PEAKLUN;



ONpPEACNSITh BAJCHTHOCTh UM CTENEHb OKUCICHUS XUMHUYECKHUX
AJIEMEHTOB B COEAWHEHUSIX Pa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh
BEILIECTB K OMNpPEACIEHHOMY KJIacCy COeIUWHEHUH mo ¢dopmysam, BHI
XUMUYECKON CBsi3U (KOBAJICHTHAsl, WOHHAsA, METauIMuecKas) B
HEOPTraHUYECKUX COCTUHEHUSX, 3apsi MOHA MO XUMHUYECKON GopMmyiie,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX COCAMHEHH,
TUMN KPUCTAJUTMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIca Ilepuommueckoro 3akona JI. M. MenpaeneeBa u
JEMOHCTPUPOBATh €r0 TNOHUMAHHE: OINHUCHIBATH U XapPAKTEPU30BATh
Tabnuunyto Gopmy Ileprnonnueckoil CUCTEMbI XUMUYECKHUX JIEMEHTOB:
paznuyaTh MOHATUS «IJaBHas moarpynna (A-rpynma)» u «moOodHas
noarpynmna (b-rpynmna)», Manble W OOJblIME MEPUOAbI, COOTHOCHUTH
0003HAaYEHHUsA, KOTOpPbIE HMEIOTCS B MEPUOJWYECKOM Taldiauue, ¢
YUCJIOBBIMU  XAapPAaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee 4YHUCIO DJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJIOAM), OOBACHSTH OOIIHE
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB AJIEMEHTOB M UX COCAUHEHUN B
npejenax MajablX MEPUOJ0B U TJABHBIX MOJTPYII C Y4ETOM CTPOCHHUS
UX aTOMOB;

KJIacCU(UIIMPOBATh  XMMHYECKHE  DJIEMEHTHI,  HEOpPraHUYECKHue
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIIY U COCTaBY YYaCTBYIOIIUX B
peaKIMy BEIIECTB, M0 TEIIoBOMY d(PdeKTy, Mo M3MEHEHUIO CTETICHEH
OKHCJICHUS] XUMUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CICIMPUICCKUE XUMUIECKUE
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKAAsl ONHUCAHUE
npuMepaMyu MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX

XUMHUYECKUX PEaKIUM;



COCTABJISITh yPAaBHEHUS JJICKTPOJUTUYECKONW JTUCCOIMAIMHA KHUCTIOT,
LIEJI0YEed W COJIEW, NOJIHBIE W COKpPAIIEHHBIE YPABHEHUS PEaKLIHU
MOHHOTO  OOMEHa, YypaBHEHMsI  peaklui,  MOJTBEPKAAIOIIUX
CYIIIECTBOBAHKME TCHETHYECKOW CBSI3M MEXIYy BEIIECTBAMU Pa3IMUHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MOCPEACTBOM COCTABJICHHUS JIIEKTPOHHOTO OanaHca 3TUX PEaAKIIU;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUSI XUMHUYECKUX IMPEBPAIICHUI B pPa3IWYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »dJIeMeHTa 1o Qopmyie
COCMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJUTH
pacy€THI IO YPaBHEHUIO XUMHUUYECKON PEaKIInu;

coOno/laTh  MpaBWIa  TOJIb30BAHUS ~ XMMHYECKOM  TOCYI0M U
7a00paToOpHbIM 00OpYJIOBaHHEM, a TakKe IpaBuUiia OOpalleHus C
BCIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSIMH II0 BBIMIOJTHEHUIO
1a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOrO rasa);

POBOJUTH  PEAKIMHU, TOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB
pPa3IUYHBIX BEIIECTB: pPACMO3HABATh OMNBITHBIM MYTEM  XJIOPHU/I-,
Opomua-, wuomuna-, kapObonart-, ¢ocdar-, cumukar-, cyiubdar-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHUSI U MOHBI W3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIIECTB;
IPUMEHATh OCHOBHBIC OIEPAlldd MBICIIUTCILHON JIEATCITLHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3AIUIo,
BBISIBIICHHE TTPUYMHHO-CIIEICTBEHHBIX CBS3€H — ISl M3yUYEHUS CBOWCTB

BCIICCTB H XHMHYCCKUX peaKHPIP'I, CCTCCTBCHHO-HAYUYHBIC MECTObI



NO3HAHUA — HAOIIOACHNE, U3MEPEHHUE, MOJCINPOBAHNE, SKCIIEPUMEHT

(peasbHBIIMI u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne | HammenoBanme KouauuecTrBo 4acoB
JuieKTpOHHBIE (U poBbIE)
n/ | pa3sjejoB H TeM KonrpoJbusbie IpakTnyeckne
Bcero o0pa3oBaTesIbHbIEC PeCcypChl
n MPorpaMmbl padoThbl padoTHhI
Paszgea 1. IlepBoHayajibHbIe XUMHYECKHE OHATHS
XUMHS — BaKHAst
o0nacTb
11 €CTECTBO3HAHUA U c 5 bub6mnoreka [IOK
| mpaxtuueckoii https://m.edso0.ru/7f41837¢c
JESITENTbHOCTH
YyeJa0BeKa
BemectBa u bub6mnoreka [JOK
1.2 15 1
XUMUYCCKUE PEaKIIUN https://m.edsoo.ru/7f41837c
Htoro no pazaeny 20

Pa3znen 2. Ba:xxHeiimue npeacTaBuTe/id HEOPraHNYECKNX BelIeCTB



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

’1 Bosznyx. Kucnopo. 6 bu6mmoreka IJOK
' ToHsITHE 06 OKCHIAX https://m.edsoo.ru/7f41837¢c
’5 Bonaopoa.Ilonsitue o g bu6mmoreka IJOK
' KHCIIOTAX M COJSX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl.
bu6mmoreka [JOK
2.3 [TousiTue 06 5
https://m.edsoo.ru/7f41837¢c
OCHOBaHUIX
OCHOBHBIE KJI1aCChI
bubmoteka [IOK
2.4 | HEOpPraHUYECKUX 11
5 https://m.edsoo.ru/7f41837c
COEINHEHUHN
Htoro mo pazneny 30

Pasznea 3. Ilepunoanyeckuii 3axkoH u [lepuoanyeckas cucreMa xumuyeckux 31emMeHToB /I. . Menaeneesa.

CTpOGHI/Ie aToMOB. XuMMH4YecKasi CBA3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE Pe€aKIuu

3.1

ITepuoanueckuii
3aKOH U
ITepuonnyeckas

CHCTCMA XUMHUNYCCKHX

bu6mmoreka [JOK
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

anemMeHToB /I. .
Menneneena.

Crpoenue atoma

XUMHU4YecKas CBA3b.

39 OKucCIuTeNnbHO- g bubmmoreka [JOK
' BOCCTaHOBHTEILHEIE https://m.edsoo.ru/7f41837c
peaKmuu
bubmoteka [IOK
Wroro no pazneny 15
https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
PesepBHoe Bpems 3
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
YACOB IIO 68

[TPOI'PAMME



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

9 KVIACC

Ne | HammeHnoBaHme KoJsmn4yecTBo yacos
JuieKTpOoHHBIE (U poBbIE)
n/ | pasiesioB H TeM KourposbHbie IIpakTHYecKue
Bcero o0pa3oBaTesibHbIE PeCypPChl
n NMpPOrpamMmabl padoThI padoThI
Paszneu 1. BemecTBo U XMMHYECKHE peaKIH
[loBTOpEHUME N
11 yIIyOJIeHue 3HAaHUT c . bu6moreka [JOK
' OCHOBHBIX Pa3JIeiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OCHOBHBIE
bu6mmoreka [JOK
1.2 | 3aKoHOMEpHOCTH 4
https://m.edsoo.ru/7f41a636
XAMUYECKUX PEAKIINI
DNEeKTpOoIUTHYECKas
JIUCCOIAAITHS. bub6mnoreka [JOK
1.3 8 1 1

XUMHUYECKHUE PEAKIINU

B pacTBOpax

https://m.edso0.ru/7f41a636



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

Htoro no pazueny

17

Pa3nen 2. HemeraJiIbI B UX

coeIMHEeHHUS

OOmas
XapaKTEPHUCTHKA
2.1 XUMHYCCKHX
aiaeMeHTOB VIIA-

rpymnmnsl. ['anorensl

bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

OO0mas
XapaKTEPUCTHKA
XUMHAYECKUX

2.2
sneMeHTOB VIA-
rpynnsl. Cepa u e€

COCIMHCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

OO0mas
XapaKTePUCTHKA
2.3

XUMHUYCCKHUX

31eMeHTOB VA-

bubmoteka [IOK
https://m.edsoo.ru/7f41a636



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

rpynnsl. A3oT,

docdop u ux

COCIMHCHUA

2.4

OO1as
XapaKTEepUCTHKA
XAMHUYECKUX
anemeHToB [VA-
IpYNIbl. YTIEPOI U
KPEMHHUH U UX

COCIMHCHUA

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

Htoro no pazneny

25

Paszngena 3. Mera/liibl M1 X COIMHEHUSA

a1 OO61mue cBolcTBA 4 bub6mnoreka [JOK
" | meramios https://m.edso0.ru/7f41a636
Baxneiimme MeTauib bu6mmoreka [JOK
3.2 16

H NX COCAUMHCHUA

https://m.edsoo0.ru/7f41a636



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

Hroro no pasaeny 20

Paznen 4. XuMus 4 OKpy:Ka0IIas cpeaa

BemniectBa u
bu6moreka [JOK
4.1 | matepuasbl B )KU3HU 3
https://m.edsoo.ru/7f41a636
YyeJI0BeKa
Htoro o pazaeny 3
bubmoteka [IOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB I10 68 4 7
I[TPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
N KosnuecTtBo yacos
DJIEKTPOHHBbIE
Hara uu@pposbIe
n| Tema ypoka Kourpoasnsl | IIpakrnueckue
Bcero u3yuyeHus | oOpa3zoBaTe/ibHbIE
e padoThbI padoThI
pecypchbl
n
[Ipenmer xumun. Posb bubmuoteka [JOK
XUMUH B )KU3HU YCJIOBEKA. 1 https://m.edsoo.ru/ff
Tena u BemecTBa 0d210c
bu6mmoreka IJOK
[TonsiTue o MeTomax
1 https://m.edsoo.ru/ff
MO3HAHUS B XUMUH
0d227e
[Ipaktuueckas padora Ne 1
bu6mmoreka IJOK
«IIpaBua paboThI B
1 https://m.edsoo.ru/ff
71a00paTOpPUU U MPUEMBI
0d23dc
oOparieHus ¢ J1abopaToOpHbIM



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

000pyI0BaHUEM»
YucTble BelllecTBa U CMECH. bu6mmoreka IJOK
CrocoObI pa3acieHus 1 https://m.edsoo.ru/ff
cMmecen 0d26¢ca
[TpakTiueckas padorta Ne 2

bu6mmoreka IJOK
«Pasnenenue cmeceit (Ha

1 https://m.edsoo.ru/ff

MIpUMEPE OUUCTKHU

0d28c8
MTOBAPEHHOW COJIN )»

bubmmoreka IIOK
ATOMBI M MOJICKYJIBI 1 https://m.edsoo.ru/ff

0d2a6c
XUMHUYECKHE JICMEHTHI. bu6mmoreka IJOK
3HaKH (CHMBOJIBI) 1 https://m.edsoo.ru/ff
XAMHAYECKHUX DJIEMEHTOB 0d2be8

bubmoreka IIOK
[IpocTeie 1 CrnoXkKHBIE

1 https://m.edsoo.ru/ff

BEIIECTBA

0d2a6¢



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

ATOMHO-MOJIEKYJISIPHOE

yUeHUe

bubmoreka [JOK
https://m.edsoo.ru/ff
0d2d50

3aK0OH MOCTOSTHCTBA COCTaBa
BeIeCTB. XUMHUYECKas
dbopmyna. BaieHTHOCTH
ATOMOB XHUMHUYECKHX

OJICMCHTOB

bubmoreka [JOK
https://m.edsoo.ru/ff
0d2eae

OTtHoOcCUTEIbHASA aTOMHAs
macca. OTHocuTEIbHASA

MOJICKYJISIpHAss Macca

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0d323c

MaccosBast qois
XUMHUYECKOI'0 DJIEMEHTA B

COCIMHCHUU

bubmoreka IIOK
https://m.edsoo.ru/ff
0d350c

KomnuecTBo BemecTna.

Mous. Mossiprast macca

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0d5230



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

dusnueckre 1 XUMHUYECKHE
SIBJICHUS. XUMUUYECKas

peaxius

bubmoreka [JOK
https://m.edsoo.ru/ff
0d37fa

[Ipu3Haku u ycinoBus
IPOTEKaHUS XUMUYECKUX

peaKumit

bubtmoteka IIOK
https://m.edsoo.ru/ff
0d3alb6

3aKOH COXpaHEHHUS MacChl
BeeCcTB. XUMHUYECKUE

ypaBHEHUS

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0d3b88

Breruucnenus KOJIM4YCCTBA,
MaCCHI BCIICCTBA I10
YPaBHCHUAM XHUMHYCCKNX

peakiui

bubmoreka IIOK
https://m.edsoo.ru/ff
0d5708

Kiaccuduxanus
XAMUYECKUX PEAKIIUMN
(coenuHeHUs, pa3IoKEHU,

3aMeINIeHHs, 0OMEHA)

bubmoreka IIOK
https://m.edsoo.ru/ff
0d3f34



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

M. B. JIoMoHOCOB —
Y4EHBIN-DHIUKIIONEINACT.
O0o001enue u

CHUCTCMAaTHU3al s 3HAHUU

bubtmoteka IIOK
https://m.edsoo.ru/ff
0d40c4

Kontponbsnas padora Nel o
teme «BemectBa u

XUMHUUYCCKUC PCAKIIU

bubmoreka [JOK
https://m.edsoo.ru/ff
0d4290

Bo3nyx — cmech ra3os.
CoctaB Bo3nyxa. Kucinopon
— 3JIEMEHT U TIPOCTOE

BemlecTtBo. O30H

bubmmoreka IIOK
https://m.edsoo.ru/ff
0d448e

dusznyeckre 1 XUMHYECKHAE
CBOMCTBA KHCJIOPOJIA
(peakuuu OKUCIICHUS,
ropenue). [louarue 06

OKCHaax

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0d4614

Crioco0bI moryueHus

bu6mmoreka IJOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

KHUCIIOpOo/ia B JIa0OpaTOPUH U
MIPOMBIILICHHOCTH.

IIpumenenue kucnopoaa

https://m.edsoo.ru/ff
0d497a

TemnoBoii a3 ekt
XMUMUYECKON peaKIui,
TIOHSITHE O
TEPMOXUMHYECKOM
ypaBHEHUH, 3K30- U

OHAOTCPMHUUCCKUX PCAKIUAX

bubmmoreka IIOK
https://m.edsoo.ru/ff
0d4790

Tomnuo (HEQTH, yroyb U
MeTaH). 3arpsi3HeHue
BO3/IyXa, CIIOCOOBI €ro

MpeA0TBpALCHUS

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0d4c4da

[Ipaktuueckas padora Ne 3
o teMe «llonyuenue u
coOupanue KucIopoa,

U3y4YE€HUE €r0 CBOMCTB)»

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0d4ae2



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

Bonopon — anemeHT u
MPOCTOE BEIIECTRO.

Haxoxnenue B npupone

bubmoreka [JOK
https://m.edsoo.ru/ff
0d4ddo

PuU3N4ECKUE U XUMHYECKHE
CBOMCTBA BOJOPOJA.

[Ipumenenue Boopoaa

bubtmoteka IIOK
https://m.edsoo.ru/ff
0d4ddo0

IloHsATHE O KHUCIIOTAaX U COJIAX

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0d50d2

CnocoObl oJTy4eHust

BOJIOpOJIa B TabopaTopuu

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0d4ddo

[Ipaktuueckas padora Ne 4
1o teme «llonyuenue u
coOupanue BOJ0poa,

U3y4YE€HUE €r0 CBOMCTB)»

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0d4f42

MounsipHbIit 00BEM Ta30B.

bubmoreka IIOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

3akoH ABOrajipo

https://m.edsoo.ru/ff
0d542e

Brruncienust o0béMa,
KOJIMYECTBA BEIIESCTBA r'a3a
10 €r0 U3BECTHOMY
KOJIMYECTBY BENIECTBA WUJIU

00BEMY

bubtmoteka IIOK
https://m.edsoo.ru/ff
0d55a0

Brruncienusa 006EMOB ra3oB
110 YPaBHEHUIO pEaKIuy Ha
OCHOBE 3aKOHAa 00BEMHBIX

OTHOIIIEHUU Ta30B

bubmmoreka IIOK
https://m.edsoo.ru/ff
0d5708

dusnyeckre 1 XUMHUYECKHUE

CBOICTBA BOJBI

bubmoreka IIOK
https://m.edsoo.ru/ff
0d587a

CocraB ocuoBanui. [loHgTue

00 WHIUKAaTOpax

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0d59e2



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

Bopa xak pactBopuTEb.
Hacpmmennsie n
HEHACBHIIICHHBIE PACTBOPHI.
MaccoBas 10714 BEIIeCTBa B

pacTBope

bubmoreka IIOK
https://m.edsoo.ru/ff
0d5b40

[Ipaktruueckas padora Ne 5
o teme «lIIpurorosienue
PacTBOPOB C OIIPEACIEHHOU
MacCOBOH JI0jIeH

paCTBOpéHHOFO BCICCTBa»

bubmoreka IIOK
https://m.edsoo.ru/ff
0d5eba

KontposnbHas padora Ne2 o
teme «Kucnopoa. Bomopo.

Boma»

bubmoreka IIOK
https://m.edsoo.ru/ff
0d6342

Oxcupl: COCTaB,
KJaccuukanus,

HOMEHKJIAaTypa

bubmoreka IIOK
https://m.edsoo.ru/ff
0d664e

ITonydeHne u XUMHUYECKHE

bu6mmoreka IJOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

CBOMCTBA KUCJIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX

OKCHIO0B

https://m.edsoo.ru/ff
0d664e

OcHoOBaHHS: COCTaB,
KJaccugpuKaus,

HOMEHKJIaTypa

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0d67ca

HOHy‘-ICHI/IC U XUMHUYCCKHC

CBOMCTBA OCHOBAaHUU

bu6mmoreka IJOK
https://m.edsoo.ru/ff
0d67ca

Kucaotsl: cocras,
KJIacCU(UKaIUs,

HOMEHKJIaTypa

bu6mmoreka IJOK
https://m.edsoo.ru/ff
Odfee2

[TonmyyeHne U XUMHUYECKHE

CBOMCTBA KHUCJIOT

bubmoreka IIOK
https://m.edsoo.ru/ff
Odfee?2

Conu (cpennue):

HOMEHKJIaTypa, CIIOoCOObI

bu6mmoreka IJOK
https://m.edsoo.ru/0



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

I[MOJIYy4YCHUSA, XUMHUYCCKHUC

CBOMCTBa

0ad9474

[IpakTuueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3a]1a4
1o Teme «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX

COEIMHEHU»

bubtmoteka IIOK
https://m.edsoo.ru/0
0ad9b7c

I'eneTnyeckas CBSI3b MCIKIOY
KjJIaCCaMH HCOPIraHN4ICCKUX

COEIMHEHUN

bu6mmoreka IJOK
https://m.edsoo.ru/0
0ad9a50

O00011eHNE U

cucTeMaTH3alus 3HaHUI

bubmoreka IIOK
https://m.edsoo.ru/0
0ad9ch2

Kontponbsnas padora Ne3 o
TeMme "OCHOBHBIE KJIACCHI

HCOPraHn4CCKHUX

bu6mmoreka IJOK
https://m.edsoo.ru/0
Oad9ela



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

coeqnuHeHun"

[TepBbIC MOMBITKA
KJ1accupuKaIuu
XAMHAYECKHUX DJIEMEHTOB.
[TonsiTHE O TpyIIIax

CXOJHBIX 3JICMCHTOB

bubmoreka [JOK
https://m.edsoo.ru/0
Oad9ffa

[lepuoauueckuii 3aK0H U

[lepnognueckas cucrema

XUMHWYCCKHUX 3JICMCHTOB I[ .

H. Meuneneena

bu6mmoreka IJOK
https://m.edsoo.ru/0
Oada52c

[Tepuonsl, rpymisl,

OATPYIIIIBI

bu6mmoreka IJOK
https://m.edsoo.ru/0
Oadab2c

Ctpoenue aromoB. CocTaB

aTOMHBIX siiep. M3o0Tomnsl

bu6mmoreka IJOK
https://m.edsoo.ru/0
Oada342

CrpoeHne 2neKTpOHHBIX

bubmoreka IIOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

000JIOYEK ATOMOB DJIEMEHTOB https://m.edsoo.ru/0

[Mepuonnyeckoit cuctemsl /. Oada6bc

H. Menneneena

XapakTepucTruKa

XUMHUYECKOT0 AJIEMEHTA 110 bubmmoreka [JOK
ero TIOJIOKECHUIO B 1 https://m.edso0.ru/0
[Mepuonnyeckoii cucreme /1. Oada824

H. Menneneena

3nauenue [lepuoguyeckoro

3aKOHA JUISI Pa3BUTHUSA HAYKHU bubmoreka [JOK
u npaktuku. [1. U. 1 https://m.edsoo.ru/0
MeHpeneeB — y4uEHBIH, Oada96e

neaaror u rpaxjiaHuH

DIIEKTPOOTPULIATEILHOCTD bubmoreka [JOK
aTOMOB XMMHUYECKUX 1 https://m.edso0.ru/0
SJIEMEHTOB Oadaabh8

HNonHas xumMudecKkas CBs3b 1 bu6mmoreka IJOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

https://m.edsoo.ru/0
Oadac34

KoBanenTHas IMoJsIpHaid

XUMHUYCCKasa CBA3b

bubmoreka [JOK
https://m.edsoo.ru/0
Oadaab8

KoBanenTHas HenossipHas

XUMHUYCCKas CBA3b

bu6mmoreka IJOK
https://m.edsoo.ru/0
Oadaab9

CreneHp OKUCIICHUS

bubmmoreka IIOK
https://m.edsoo.ru/0
Oadae?28

OKHUCIIATEBHO-
BOCCTAHOBUTEBHBIE

peakiuu

bu6mmoreka IJOK
https://m.edsoo.ru/0
0adh076

OKUCIIUTENN U

BOCCTAaHOBHUTCIIN

bubmoreka IIOK
https://m.edsoo0.ru/0
0adb076



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

Kontponbhas padora Ne4 o bubmuotexa [JOK
° teme «CTpoeHHe aToma. 1 https://m.edsoo.ru/0
° XuUMHYIECKAs CBI3b» 0adb486
6 Pe3epBHbBIl ypOK. bubmoreka [JOK
O0o01meHue u 1 https://m.edso0.ru/0
° CHCTEMATH3ALUS 3HAHUI 0adb33c
6 PesepBHbIl ypoOK. but6moreka [JOK
. OG6o6muienue u 1 https://m.edso0.ru/0
CHCTEMATH3AaIUsI 3HAHUI 0ad9ch2
PesepBHbIl ypoOK. but6moreka [JOK
° OG6o6muenue u 1 https://m.edsoo.ru/ff
| CHCTEeMaTH3aIMs 3HAaHUI 0d61c6
OBILEE KOJIMYECTBO -

YACOB I1O ITPOI'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KoJsn4yecTBo yacon
JJIEKTPOHHBIE
Hara uudpoBbie
n | Tema ypoka Konrtpoabnbie | Ilpakrudeckue
Bcero u3y4eHusi | oOpasoBaTe/ibHbIE
/ padoThI padoThI
pecypchl
1|
[lepronnueckuil 3aK0OH.
[lepuoauyeckas bubmoreka IIOK
1 CHUCTEMa XMMHYECKHUX 1 https://m.edsoo.ru/00
snementoB 1. U. adb59e
Menneneena
3aKOHOMEPHOCTH B
W3MEHEHHUHU CBOMCTB bubmoreka IIOK
2 | XUMHYECKUX 1 https://m.edso0.ru/00
9JIEMEHTOB MEPBBIX adb6b6
TPEX NEPUOIOB



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYIECKUX

BCIICCTB

bubtmoreka IIOK
https://m.edsoo.ru/00
adb7e2

Bunel xumnueckoi
CBSI3U U THUIIBI
KPUCTAIUTMYECKUX

pEMmETOK

bubmoreka IIOK
https://m.edsoo.ru/00
adbac6

KontponsHas pabota
Nel o Treme
«IToBTOpEeHue n
yTIIyOJIeHUuEe 3HAaHUT
OCHOBHBIX pa3/iesioB

Kypca 8 Kiacca»

Knaccuduxanus
XAMUYECKUX PEAKIINHI
10 Pa3JIMYHBIM

pU3HaKam

bubmoreka IIOK
https://m.edso0.ru/00
adbcb0



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

[lIonsiTue 0O CKOpOCTH

XAMHUYECKOU pEeaKInu.

bubmoreka [JOK
ITonsTue o
7 https://m.edsoo.ru/00
T'OMOT'CHHBIX U
adbe9a
TeTEPOTCHHBIX
peaKIusax
ITonsTue o
XUMHUYECKOM
paBHOBecrn. DaKTOPHI,
bu6mmoreka IJOK
BIIMSTFOIITME Ha
8 https://m.edsoo.ru/00
CKOpPOCTh XUMUYECKOU
adc28c
PEaKIMK | TTOJI0KEHUE
XUMHUYECKOTO
paBHOBECHS
OKuCIUTENBHO- butmoreka [JOK
9 BOCCTAHOBHUTEIIHHBIE https://m.edsoo.ru/00
peaKIuu adcade
10 | Teopus but6moreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

SIIEKTPOJIUTUYCCKOM
JIUCCOLIMALIAY.
CuibHBIE U cJ1a0bIe

QJICKTPOJIUTBI

https://m.edsoo.ru/00
adcd68

HoHHbIE ypaBHEHHS

bubmoreka [JOK

11 3 https://m.edso0.ru/00
peakiuii addads
XUMHUYECKHE CBOMCTBA
KHCJIOT U OCHOBAHHUM B bu6mmoreka IJOK

12 | cBete mpencTaBICHUI https://m.edsoo.ru/00
00 JIEKTPOTUTHYUCCKOMN add5d8
JUCCOLIMAlUU
XUMHUUYECKHUE CBOMCTBA
COJICH B CBETE bubmoreka IIOK

13 | mpencraBieHu 00 https://m.edsoo.ru/00

AIEKTPOIUTUIUECKOU

JIUCCOITAAIIN T

add8b2



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

14

[TonsiTe o rugposn3e

coJien

bubmoreka [JOK
https://m.edsoo.ru/00
add9d4

15

O0o001IeHNEe U
CUCTEMATH3AIUA

3HAHUU

bubmoreka IIOK
https://m.edsoo.ru/00
addd12

16

[IpakTrdeckas padota
Ne 1. «Penienue
AKCIIEPUMEHTATBHBIX

3a1aud)

bu6mmoreka IJOK
https://m.edsoo.ru/00
addbfa

17

KouTtponbHas paborta
Ne2 o teme
«INEKTPOIUTHYECKAS
JUCCOLIMAIIMS.
XUMHUYECKHUE PEaKIUU

B PacTBOPAX»

bu6mmoreka IJOK
https://m.edsoo.ru/00
addecO

18

OO0mas

bu6mmoreka IJOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

XapaKTepUCTHKA
rajIoreHoB.
XUMHUYECKUE CBOUCTBA

Ha IpUMepe XJiopa

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

XJIOpOBOAOPO.

ConsHas KUCIIoTa,

bubmoreka IIOK

19 | xMMHYECKHE CBOICTBA, https://m.edso0.ru/00
0JIyYeHHE, adel04
IPUMCHEHHUE
[IpakTrueckas padorta
Ne 2 o Teme bubmoreka IIOK
20 | «Ilony4eHue CONSTHON https://m.edsoo.ru/00
KUCJIOTBI, H3yYCHHE €& ade348
CBOMCTBY
Breraucnenus mo
bubmoreka IIOK
yYpaBHCHUSM
21 https://m.edsoo.ru/00

XAMUYECKUX PEAKLINM,

€CJIM OJHUH N3

ade488



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

PCarcHTOB JaH B

U30BITKE

22

OO0mas
XapaKTepUCTUKA
aneMeHToB VIA-

TPYIIIBI

bubmoreka [JOK
https://m.edsoo.ru/00
adeb4a

23

AJIOTpOIIHBIE
MOJAU(DUKALIUH CEPBI.
Haxoxnenue cepsl u €€
COCINHEHNH B
npuposie. XUMHUYECKHE

CBOWCTBA CEPBI

bubmmoreka IIOK
https://m.edsoo.ru/00
adeb4a

24

CepoBojopo,
CTpoeHue, (pu3nuecKue
U XUMHUYECKUE

CBOICTBA

bubmoreka IIOK
https://m.edsoo.ru/00
ade802

25

Oxcupsl cepbl. CepHast

bu6mmoreka IJOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

KHUCJI0Ta, PU3NYECKUE U
XMMHUYECKHUE CBOMCTBA,

IIPUMEHEHUE

https://m.edsoo.ru/00
adea28

XUMHUYECKHUE PEAKIIUH,
JIE)KAIIE B OCHOBE
MIPOMBIIIJIEHHOTO

croco0a MnoJTy4YeHus

bubmoreka IIOK

26 | CepHOI KUCIIOTHI. https://m.edsoo0.ru/00

XuMuyeckoe adec8a

3arps3HeHue

OKPYXKaroIIEH CpeIbl

COCTUHCHUSIMH CEPBI

Brrunciaenue MmaccoBoit bubmoreka IIOK
27 | monu BBIXOJa IPOIYKTA https://m.edso0.ru/00

peaKIuu adec8a

Oo6mas butmoreka [JOK
28 | xapakTepHucTHKa https://m.edsoo.ru/00

31eMeHTOB VA-

adeeab



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

rpynnsl. A3oT,
pacnpocTpaHeHUE B
npupojie, Gpu3ndecKue
U XUMHUYECKUE

CBOMCTBA

AmMMuak, ero

(dusnueckue u

bubmoreka IIOK

29 | XMMHYECKHE CBOWMCTBA, https://m.edso0.ru/00
TIOJTyYCHHE U adf004
MIPUMCHECHHUE
[Ipaktuueckas pabora
bubmoreka IIOK
No 3 o Teme
30 https://m.edsoo.ru/00
«ITomyuenne ammuaka,
adf180
W3YYEHHUE €r0 CBOMCTB)
A3oTHas KHCI0Ta, e€ bubmoreka IIOK
31 | dusnueckue u https://m.edsoo.ru/00

XUMHWYECKUE CBOUCTBA

adf306



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

Hcmons3oBanue
HUTPATOB U COJIEN

AMMOHHUHA B KAQ4YCCTBC

MHHEPaTIbHBIX bubnuotexa [JOK
32 | ymobOpenwii. https://m.edsoo.ru/00
XHUMHYECKOE adf518
3arpsi3HCHHE
OKPYKaIOIIEN CpeIbl
COCJIMHEHUSIMH a30Ta
docdop. Oxeun
dbocdopa (V) u
bu6mmoreka IJOK
dbochopHas kuciora,
33 https://m.edso0.ru/00
busnueckue u
adf68a
XMMHUYECKHUE CBOMCTBA,
MOJIy4CHHE
Hcnons3oBanue bu6mmoreka I{OK
34 | docdaroB B kauecTBe https://m.edsoo.ru/00

MUHCPAJIbHBIX

adfc20



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

ya00peHHil.
3arps3HeHue
IIPUPOTHOM CPEBI

dbocdharamu

Yruepon,

pacrpocTpaHeHHe B

bubmoreka IIOK

35 | mpupone, puzmueckue https://m.edsoo.ru/00
U XUMHAYECKHE adfd9c
CBOICTBA
Okcuipl yriiepojaa, ux
busnueckue u
XUMHYECKUE CBOMCTRBA. bu6mmoreka IJOK
36 | Dxomormueckue https://m.edso0.ru/00
po0JIeMBl, CBSI3aHHBIC adfebe
C OKCHJIOM yTiiepoja
(V)
37 VYroJbHas KUCIIOTA U €€ bu6mmoreka I{OK

coJin

https://m.edso0.ru/00



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

ae006¢

38

[TpakTnueckas padota
Ne 4 o Teme
"Tlonyuyenue
YIJIEKUCIIOro rasa.
KauecTBeHHas peakuus

Ha KapOOHAT-nOH"

bubmoreka [JOK
https://m.edsoo.ru/00
ae027e

39

[lepBoHauvanbHbBIE
HOHATHS 00
OpraHUYECKUX
BEILIECTBAX KaK O

COEQMHEHUSX yIJIepo1a

bu6mmoreka IJOK
https://m.edsoo.ru/00
ae054e

40

Kpemnuii u ero

COCIMHCHUA

bu6mmoreka IJOK
https://m.edsoo.ru/00
ae080a

41

[Ipaktrueckas paborta

Ne 5. Pemenue

bubmoreka IIOK
https://m.edso0.ru/00



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

AKCIIEPUMEHTAIBHBIX
3aJ1a4 1o TeMe
«Baxueiimnme
HEMETaJIJIbl U X

COCIUHCHUA

ae0bf2

KoHTtposnbHas padota

Ne3 1o Teme

bubmoreka IIOK

42 | «BaxHene https://m.edso0.ru/00
HEMETAJJIbI U UX ae0el8
COEIUHEHUS
OoOmrasg
XapaKTePUCTHKA
XUMHUYECKUX
bu6mmoreka IJOK
3JIEMEHTOB —
43 https://m.edsoo.ru/00
METAJIJIOB.

MeTtauinueckas CBA3b
U METAJINYECKAs

KpUCTAJUTNYECKas

ael103e



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

pemérka. duznueckue

CBOMCTBA METAJJIOB

XUMHUYECKUE CBOUCTBA

METaJlJIOB. bub6anoreka I{OK
44 | DneKTpOXUMHYCCKHA https://m.edsoo.ru/00
P HATIPSHKCHUN ael156
METaJJIOB
OO61mue crnocoObr
MOJy4YECHHUS METAJIIOB.
CnnaBel. Berancnenus
bu6mmoreka IJOK
M0 YpaBHEHUSAM
45 https://m.edsoo.ru/00
XAMHUYECKUX PEAKIINM,
ael156
€CJIM OJVH M3
pEareHToOB COJACPKHUT
MpUMECH
bu6mmoreka IJOK
[TonsiTue 0 Koppo3uu
46 https://m.edsoo.ru/00

MCTaJIJIOB

ael278



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278

47

[[{eno4ynbIie MeTaILIbI

bubmoreka [JOK
https://m.edsoo.ru/00
aeldb?

48

OKCI/II[BI U TUAPOKCUIBI

HaTpHA U KaJIUA

bu6mmoreka IJOK
https://m.edsoo.ru/00
aeldb?

[IlemouHO3€EeMENBHBIE but6moreka [JOK
49 | MeTauIel — KaJbIHHA U https://m.edsoo.ru/00

MarHHui ael5e8

Bacreiime but6moreka [JOK

50

COCIMHCHUA KaJIbIUA

https://m.edsoo.ru/00
ael5e8

51

O0o001IeHNEe U
CUCTEMATH3AIIN

3HAHUHN

52

JKécTKOoCTh BOIBI 1

CITOCOOBI €€

bu6mmoreka IJOK
https://m.edsoo.ru/00



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

YCTpaHEHUS

ae1886

[Ipaktruueckas pabota

No 6 o Teme bubmoreka [JOK
53 | "XKéctkocTh BOIBI U https://m.edso0.ru/00
METOJIBI €€ aelae8
yCTpaHEHHUs"
bu6mmoreka IJOK
54 | AmoMuHMiA https://m.edso0.ru/00

aelc64

55

AmMdoTepHbIe cBOMCTBa

OKCHJia ¥ THAPOKCHUIA

bu6mmoreka IJOK
https://m.edsoo.ru/00
aelc64

56

Keneso

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

57

OKcuabl, TUAPOKCUIBI

u conu xenesa (I1) u

bu6mmoreka IJOK
https://m.edsoo.ru/00



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

xenesa (11D)

ae35e6

58

O06001IeHNE U
CHCTEMATH3AINS

3HAHUU

59

[Ipaktnueckas padora
Ne 7. Pemienue
AKCIIEPUMEHTAJIBHBIX
3aJ1a4 1o TeMe
«Baxuernnine MeTajibl

H X COCAUHCHUA»

bubmoreka IIOK
https://m.edsoo.ru/00
ae3de8

60

Brruuciienus no
YPaBHEHUSIM
XAMHUYECKUX PEAKIINM,
€CJII OJIVH U3
pEareHToB JaH B
M30BITKE WU COJICPIKUT
npumMecu. Berancnenus

MacCOBOM JIOJIH BBIXOJIa

bubmoreka IIOK
https://m.edsoo.ru/00
ael750



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

MPOJIyKTa PeaKiuu

O06001IeHNE U

61 | cucremarusanus
3HAaHUHI
KoHTposbHas padorta
Ne4 o Teme
62
«BaxxHelnne MeTanibl
1 UX COCIUHCHUS
BemecTBa u
bu6mmoreka IJOK
MaTepuabl B
63 https://m.edsoo.ru/00
MMOBCEIHEBHOM KU3HU
ae3f50
yeJI0BeKa
XUMHYECKOE bubmoreka IIOK
64 | 3arps3HeHHE https://m.edsoo.ru/00
OKpYKaroIen cpeibl aed270
.- Ponp xumuu B bu6mmoreka IJOK

pelIeHun

https://m.edsoo.ru/00



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

OKOJIOTHYCCKHUX

mpobiaemM

ae4270

Pe3epBHBIN ypoK.

O06o001IeHNE U

bubmoreka [JOK

66 1 https://m.edsoo.ru/00
CUcCreMaTui3anus
5 ae0dOa
3HAaHUU
Pe3epBHBIN VPOK.
P P but6moreka [JOK
O0o0mIeHue u
67 1 https://m.edsoo.ru/00
cucremMarui3anuus
5 adb33c
3HAaHUN
Pe3epBHBIN VPOK.
P P butmoreka [JOK
O0o001IeHNEe U
68 1 https://m.edsoo.ru/00
cucremMarui3anus
5 ad9ch?
3HAHUU
OBIIEE KOJIMYECTBO
YACOB IIO 68

[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

8 KVIACC

Xumus. 8 xknacc/I"abpuensu O.C., Octpoymos WU.I'., CnaakoB C.A.,
AxkuuonepHoe obiectBo «M3naTenscTBo «lIpocBenienue»;
Xumus 8 kiacc. Xumus 8 knacc: yueonuk / O. C. ['abpuensH. — 8-e uzj.

npepad. — M. : Jlpoda, — 2019 r. 287 c.[1] c.: un. - (Poccuiickuii yaueOHUK).

9 KJIACC

Xumus. 9 knacce/T'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxrmmmonepHoe o6mecTBo «M3marenbeTBo «lIpocBemenney;

Xumus 9 knace: yueonuk / O. C. IN'abpuensH. — 7-¢ uza. npepad. — M. : Jllpoda
—2019 1. 319, [1] c. un. (Poccutickuit yueOHUK)

METOIUYECKHUE MATEPHUAJIBI I YYUTEJIA

8 KJIACC

1. B nomomp mkonsHOMY yuutento. M. 1O. I'opkosenko «lloypounsie
pa3zpabotku no xumuu k yaeonukam: O. C. I'abpuensna; H. Y. Connna, M. I1.
Canumna; I'. E. Pynsutuca, @©. I'. ®enpamanar» 9 knacc. «Bako», Mocksa 2005 r.
2. B nomomrs abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumusi».
[TocoOue 1t MKOJBHUKOB CTAPIINX KJIACCOB U MOCTyMarmmx B BY 361
Hpoda, Mockna 2005 r.

3. B nmomomis aburypuenty. P. A. Jlunun, B. A. Monouko, JI. JI. AuapeeBa



«Xumust». {151 NIKOJBHUKOB CTApIIMX KJIACCOB U MocTynaromux B BY3bl.
Teoperuueckue ocHOBBI. Bonipocsl. 3anauun. Tectsl. [loa penakuuei
npodeccopa P. A. Jlununa 3 — e uznanue, ucnpasieHHoe. Jpoda, Mocksa 2004
T.

4. T'abpuensn O.C. [Iporpamma kypca xumuu 1151 8-11 knaccos
o0meoOpaszoBaTenbHbIX yupexaeHuil. — M.: JIpoda;

5. I'abpuensn O.C. Xumus: § kiacc : yueOHUK i 0011eo0pa3oBaTeIbHbIX
yupexaenuil. — M.: JIpoda.

6. I'abpuensa O.C. U3ydaem xumuio B 8 ki1.: Auaaktudeckue Mmarepuaisl / O.C.
["abpuensu, T.B. CmupHoBa. — M.: bruk mitoc

7. I'abpuensu O.C., Buckoboitnukosa H.I1., SmrykoBa A.B. HactonbHast kHura
yuutens. Xumus. 8 ki1.: Metoauueckoe nocodue. — M.: Ilpoda;

8. 'abpuensn O.C., PynoB H.H., Tonkyno B.1. XumMuueckuii skcriepuMeHT B
mkoJe. 8 kinacc. — M.: Jlpoda

9. MunucrtepctBo oopazoBanus Poccuiickoii @enepammu. [Iporpammer ams
00meo0pazoBaTenbHBIX yupexaecHuit. Xumus 8 — 11 kimacchl. -3-¢ u3ganue,
crepeoturHoe - Mockaa; Jlpoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus. k YMK O. C. 'abpuensna Jlabupunr. py.
HNznareascTBo "Bako" 2016 T.

11. ®enepanbHOro KOMIOHEHTA IOCYIAPCTBEHHOTO CTaHAapTa 00IIEero
oOpazoBanus o xumun (Yacts 1. OcHoBHOE 00111€€ 00pa3zoBaHue) AJIs
OCHOBHOM 00111€00pa30BaTeIbHON IIKOJIBI B COOTBETCTBUU C CYLIECTBYIOLIEH
KOHIICTIIIEH XUMUIECKOTO 00pa30BaHMUsI.

12. Xumusi: 8 kj1acc: KOHTPOJIbHBIC U MPOBEPOUHBIE paboThl K yueOHuky O.C.
INabpuensna «Xumus. 8 kinace» / O.C. I'abpuensH, [1.H. bepeskun, A.A.
VYmaxkosa u ap. — M. : [Ipoda;

13. Xumus 8 knace. Xumus 8 kiacc: yueonuk / O. C. 'abpuensH. — 8-¢ us.

mpepad. — M. : llpoda, — 2019 1. 287 c. [1] c. : un. - (Poccuiickuii yaeOHUK).



ISBN 978-5-358-21272-5
14. Xumus B Tabnunax 8 — 11 kmaccel. CripaBouHoe 1mocooue. ABTOp —
cocraButenb A. E. HaconoBa 10 — e uznanue, crepeorunnoe. /Ipoda, Mocksa

2007 r.

9 KUIIACC

1. B nomonis mkoneHOMY yuutento. M. FO. I'opkoenko «Iloypounsie
pa3zpabotku no xumuu kK yueoOnukam: O. C. ['abpuensna; H. . Conuna, M. I1.
Canuna; I'. E. Pynsutuca, @©. I'. ®enpamanar» 9 kiacc. «Bako», Mocksa 2005 r.
2. B nomomrs abutypuenty. O. C. 'abpuensn, U. I'. OctpoymoB «Xumusi».
[TocoOue 1t MKOJBHUKOB CTAPIINX KJIACCOB U MOCTYyMarmux B BY 361
Hpoda, Mocksa 2005 r.

3. B nomomis aburypuenty. P. A. Jlunun, B. A. Monouko, JI. JI. AuapeeBa
«XuMus». [ MIKOIBHUKOB CTapIIMX KJIAaCCOB M NMOCTynaromux B BY3e1.
Teopernueckue ocHOBBI. Bonpocsl. 3agauun. Tectsl. [loa penakuuen
npodeccopa P. A. Jlununa 3 — e uzmanue, ucnpasiennoe. Jpoda, Mocksa 2004
r.

4. T'abpuensu O.C. [Iporpamma kypca xumuu 1151 8-11 kmaccos
o01eoOpaszoBarenbHbIX yupexaeHuil. — M.: lpoda;

5. Xumus 9 knacc: yueonuk / O. C. 'abpuenss. — 7-e uz. npepad. — M. :
Hpoda —2019 1. 319, [1] c. un. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. Mabpuensa O.C. U3yuaem xumuro B 9 ki1.: auaaktudeckue marepuaisl / O.C.
["abpuensu, T.B. CmupHoBa. — M.: bruk mtoc

7. I'abpuensu O.C., Buckoboitnukosa H.I1., fmykoBa A.B. HacronbHas kHura
yunrtens. Xumus. 9 ki1.; Metoaudeckoe nocooue. — M.: llpoda;

8. I'abpuensa O.C., Pynos H.H., TonkynoB B.1. XuMnuueckuii 3kCiepumMeHT B



mkose. 9 kmace. — M.: Jlpoda

9. MunucrepctBo obpazoBanus Poccutickoit ®enepanuu. [Iporpammel s
00meo0pazoBaTenbHbIX yapexaeHuil. Xumus 8 — 11 kimacckl. -3-¢ u3ganue,
crepeotuitHoe - MockBa; Jlpoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumusa k YMK O. C. I'aGpuensina JIlabupusr. py.
N3narensctBo "Bako" 2016 1.

11. ®enepanbHOro KOMIOHEHTA I'OCYIAPCTBEHHOT'O CTaHAapTa 00IIEro
oOpazoBanus o xumun (Yacts 1. OcHoBHOE 00111€€ 0Opa3zoBaHuE) AJIs
OCHOBHOM 00111€00pa30BaTeIbHON HIKOJIBI B COOTBETCTBUM C CYLIECTBYIOLIEH
KOHIIETIIIMENH XUMUYECKOTO 00pa30BaHMUs.

12. Xumusi: 9 kacc: KOHTPOJIbHBIEC U MPOBEPOUHBIE paboThI K yueOHuky O.C.
INabpuensna «Xumus. 9 kinace» / O.C. I'abpuensn, [1.H. bepe3kun, A.A.
VYmaxkosa u ap. — M. : [Ipoda;

13. Xumus 9 knacc: yueonuk / O. C. I'abpuenss. — 7-e uza. npepad. — M. :
Hpoda —2019 . 319, [1] c. mi. (Poccuiickuii yaeOHuk) ISBN 978-5-358-
21507-8

14. Xumus B Tabnunax 8 — 11 knaccel. CripaBouHoe rmocooue. ABTOp —

coctraButenb A. E. Haconosa 10 — e uznanue, crepeoruntoe. Ipoda, Mocksa

2007 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

8 KUIACC

1) http://nsportal.ru/page/poisk-po-saitu
2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/



4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT 1151 yuuTens XUMHUH U
Oounosorun)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2 ch
asa_Vv_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xiacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT o xumuu

10) https://skysmart.ru/articles/chemistry

11) IMoptan Beepoccuiickoit onmuMnuaasl MIKOJBHUKOB. http://rusolymp.ru/
12) Pycckwuii oOpa3oBarenbHbli moprai. http://www.gov.ed.ru

13) ®denepanbHbIil poccuiickuii 00111e00pa3oBaTeNIbHBINA TOPTAI.
http://www.school.edu.ru

14) ®enepanbubiii moptan «Poccuiickoe oOpazoBanuey. http:// www.edu.ru
15) IMoptan xkomnanun «Kupumn u Medoauity. http://www.km.ru

16) OOpa3zoBaTeNbHBIN MopTai «Yuebay. http://www.uroki.ru

17) Kypnan «Kypbsep oOpazoBanus». http://www.courier.com.ru

18) Kypnan «Bectauk odpazoBanusi». http:// www.vestnik.edu.ru

19) Uznarensckuii nom «IIpodxuuray. http://www.protkniga.ru

20) Uznarensckuii oM «1 ceHTsOpsi». http://www.1september.ru

21) dectuBanp negarornueckuii uae « OTKpbITHINA ypOoK» (U3AaTEIBCKUI 10M
«1 centsbps»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Nnrepnet nmoptai [Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuUHHCTEPCTBO 00pPa30BaHUs M HAYKH.

26) Caiit CIAM I'MA: PEILY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru



9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT 1y1st yIuTENISI XUMUAU U
OMOJIOTHH)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2 ch
asa_Vv_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xnacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IMopran Beepoccuiickoit omummuaabl MIKOIBHUKOB. http://rusolymp.ru/
12) Pycckuii o6pazoBatenbhblii moptai. http://www.gov.ed.ru

13) ®enepanbHblil poccuiickuii 0011e00pa3oBaTEIbHBIN MTOPTAJL.
http://www.school.edu.ru

14) ®enepanbublii moptan «Poccuiickoe odpazoBanuey. http:// www.edu.ru
15) lopran komnanuu «Kupwut u Medboauii». http://www.km.ru

16) O6pazoBaTenbHbIi TOpTad «Yuebay. http://www.uroki.ru

17) Kypnan «Kypbsep oOpazoBanus». http://www.courier.com.ru

18) XKypnan «Bectauk obpazoBanus». http://www.vestnik.edu.ru

19) Uznatennckuit nom «IIpodxuuray. http://www.profkniga.ru

20) Uznarensckuii 1oM «1 ceHTSOps». http://www.1september.ru

21) ®ectuBanp negarorndyeckuid uaen « OTKpbITHIA ypOK» (U3AATEIBCKUI 10M
«1 cents0psi»). http://festival. 1september.ru

22) https://elementy.ru/catalog?type=39



23) Unrtepuet nopran [Ipolllkomy.pyhttp://www.proshkolu.ru/
24) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUs U HAYKH.

25) Caiir CIIAM T'HA: PEILY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru






