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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHU Ha ypPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTaBJ€HAa Ha OCHOBE TpeOOBaHWU K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOU IPOrpamMMBbl OCHOBHOI'O o011ero o0Opa3oBaHus,
npencraBieHHbBIX B ®T'OC OO0, a Ttakxke Ha OCHOBE (enepaabHON paboueit
MpPOrpaMMbl BOCIIUTAHUS M C Y4YETOM KOHIEMIMM MPENoJaBaHus y4eOHOTro
npenMera «XuMmus» B 00pa3oBarelbHBIX — OpraHusaunusax Poccuiickoi
denepanuu.

[Iporpamma no xumMum Aa€T MPEACTABICHHE O LEJAX, OOUIEH cTpaTeruu
oOy4yeHHs, BOCIUTAHUS U Pa3BUTHS OOYyYalOMIMXCS CpPEACTBaMU y4eOHOTO
MpeIMeTa,  YCTAHABIMBAaE€T  00f3aTeIbHOE  NPEIMETHOE  COJEpIKAHUE,
MpeIyCMaTpUBAET paclpeiesieHue €ro Mo KiaccaM U CTPYKTypPHpPOBaHUE IO
paszienaM M TemMaM NIpOorpaMMbl MO XHMHH, ONpPENENseT KOJIWYECTBEHHBIE U
Ka4eCTBEHHbIE XapaKTEePUCTUKHU COJIEpKAHMS, PEKOMEHIYEMYIO
MOCJEI0BAaTENbHOCTh HM3YYEHUSI XUMHH C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM Y4e€OHOro MpoIecca, BO3PACTHBIX
0COOCHHOCTEH OOyYaloIUXCs, OMNpeaeaseT BO3MOXHOCTH MpeaMera IS
peanuzanuu TpeOOBaHUH K pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHON
MpOTrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHusl, a TakKe TpeOOBaHUIMA
K pe3yiapTaraM OOyYeHHs XMMUU Ha YPOBHE LEJIEH H3y4YeHUs NOpeIMeTa u
OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHOM AESATENBHOCTH OOYyYarolIerocs IO
OCBOEHUIO y4eOHOTO COACpPKAHUS.

3HaHWE XHWMHUH CIY>KUT OCHOBOM 711 (hOPMHUPOBAHUS MHUPOBO33PEHUS
00yu4aroIerocs, ero NpeACTaBICHU 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO
poJIb UrparoT (HOpMHUPYEMBbIE XUMHEN MPEICTABICHUS O B3aUMONPEBPAILEHUAX
SHEPrud U 00 3BOJIIOLUMU BEIIECTB B MPHUPOJE, O MyTAX PELICHUS MI00aIbHBIX
MpoOJieM YCTOMUYMUBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOMH,
MULIEBOM U 3KOJIOTMYECKON 0€30IaCHOCTH, MPOOIEM 3PABOOXPAHEHUS.

N3yuenue xumuu:

COoCOOCTBYET peajnu3alMi  BO3MOXHOCTEH 11  CaMOpa3BUTHUS U
dbopMupoBaHUsT KYJIbTYphl JIMYHOCTH, €€ o00meil U (PyHKIMOHAIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHHUS] U TBOPUYECKUX CIOCOOHOCTEN
oOy4arolMxcsi, HABBIKOB HX CaMOCTOSATEIBHOM Yy4eOHOW JesATeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M UCCIEIOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEAHEBHOM JKMU3HU, TaK U B PO(HECCUOHATILHON A TEIbHOCTH;

3HAKOMUT CO CINEUU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
[EJIOCTHOTO B3IVIsiAa HA €AMHCTBO TMPUPOABI M  YEJIOBEKa, SBISAETCA
OTBETCTBEHHBIM 3TallOM B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
00y4Jaronuxcs;

CrocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
Hay4YHbIM 3HAaHUAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIAJ B
AKOJIOTUYECKOE 00pa30BaHuE 00yUYarOIIUXCS.

JlanHble HanpapiIeHUs: B O0yYEHUU XMUMHUHU O00ECTIEUMBAIOTCS CHEU(PUKOM
CONEpKaHMsI Yy4eOHOro TMpeAMeTa, KOTOPBIM SIBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)KEHUEM 0a30BOM HAYKW XMMHUU Ha OMPEAEIEHHOM 3Tarie
€€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUs OPUEHTUPOBAH
HAa OCBOEHHE OOYYaIOIIMMHUCS CHCTEMbl IMEPBOHAYAJBHBIX MOHATUN XUMHH,



OCHOB HEOPraHMYECKOW XMMHHU M HEKOTOPBIX OTIEIbHBIX 3HAYUMbIX MOHSITHI
OPTraHUYECKOW XUMUMU.

CtpykTypa coaepkaHusi IporpaMMbl IO XUMUU c(POpMHUPOBaHA HA OCHOBE
CUCTEMHOT0 noaxofa k €€ n3yudeHuro. Cofep:kaHnue CKIIAbIBAETCS U3 CUCTEMBI
MOHATUH O XUMHYECKOM D3JEMEHTE W BEIIECTBE M CHUCTEMBI IOHATUH O
XUMu4eckol peakuuu. O0€ 3TH CHUCTEMBI CTPYKTYPHO OPIraHU30BaHbI I10
MPUHLUIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHWKA HA OCHOBE TEOPETHYECKUX
IIPEACTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnognueckoro 3axkona JI. M. MeHneneeBa Kak OCHOBHOIO 3aKOHA
XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOW CBA3H;

— TMPEACTaBICHUN 00 3JIEKTPOJUTUUYECKON JTUCCOLMAIMM BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHUS PAcCMaTpUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, PA3BUBAIOTCA IOCIEIOBATEIBHO OT
OJHOTO ypOBHA K JpPYyroMmy, BBIIOJHAS (QYyHKUUH OOBSICHEHUS H
MIPOTHO3UPOBAHUSI CBOWMCTB, CTPOEHUS M BO3MOXXHOCTEM MPAKTUYECKOTO
MPUMEHEHUS U MOJTyYECHHS N3y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMmbl IO XHUMHH CIOCOOCTBYET (HOPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOW COCTABISIIOIICH HAyYHOM KapTHHBI MHpa B
JIOTHUKE €€ CUCTEMHOU MPUPO/IbI, IEHHOCTHOTO OTHOLIEHUSI K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHus B Hayke. M3ydyeHre XuMUU IPOUCXOIUT C NPUBIICYEHUEM
3HAHUI M3 paHee WU3YUYECHHBIX YUYEOHBIX MpeaMeToB: «OKpyXaroumil Mup»,
«buonorusd. 5—7 knacce» u «Puszuka. 7 Kiace».

[Ipy wu3yyeHMM XUMHHM TPOUCXOAUT (OPMHUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  Haykd Kak o0JacTM  COBPEMEHHOIO  €CTECTBO3HAHMS,
MPAKTUYECKOU IEATETbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJIBTYphl. 3ajada y4eOHOro mpeaMera COCTOMT B ()OPMHUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHMM — BaXHEHMMX (AKTOB, TMOHATUH, 3aKOHOB U
TEOPETUYECKUX MOJOXKEHUH, AOCTYNHBIX O0OOLIEHUH MHUPOBO33PEHYECKOTO
XapakTepa, si3blka HayKd, B MPHOOIICHUN K HAayYHbIM METOJaM IO3HAHMS MPHU
M3YYEHUHM BEIIECTB M XUMHUYECKHUX peakuuid, B (OPMUPOBAHUM U Pa3BUTUU
MO3HABATEIbHBIX YMEHUH W WX NPUMEHEHUU B Y4YEOHO-TIO3HABATENHLHON U
y4eOHO-UCCIIeI0BATENbCKON IeSITEIbHOCTH, OCBOEHUM NPAaBWI 0OE30MacHOTO
oOpalieHus ¢ BEIIeCTBAMHU B MOBCETHEBHOM KU3HHU.

[Ipy u3ydyeHHMH XMMHUM Ha YPOBHE OCHOBHOIO 00Iero o0pa3oBaHUs
BaKHOE 3HAUCHUE MPUOOPENH TaKUE 1IEJIH, KaK:

— (opMupoBaHH€ UWHTEIUIEKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY NMPHUHSITHIO PEIICHUH,
CcrocoOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

— HampaBJeHHOCTb OOydYeHHS Ha CHCTEMATUYECKOE MPHUOOLIEHUE
00y4Jaromuxcsi K cCaMOCTOSITEILHON TMO3HABATEIbHOM JCSATEIbHOCTH, HAyYHBIM
METOJIaM TO3HAHUSI, (POPMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIOCOOHOCTEN K
XUMUH;

—  oOecrieyeHue  yCJIOBHH, CIIOCOOCTBYIOIIMX  MPUOOPETEHUIO
OoOy4aronIMMHCsST  OIbITa  Pa3sHOOOpa3HOM  NEATENBbHOCTH, IO3HAHUS U
CaMOIIO3HAHUs, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIMI), HMEIOIIHUX
YHUBEPCAIbHOE 3HAYCHHUE JUIsl PA3JINYHBIX BUJIOB JACATENBHOCTH;

— (opmupoBanue oO0mel (YHKIUOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCIE YMEHUH OOBSCHATH M OLEHUBAaThb SBJICHUS



OKPYXAIOLIEro MHUPA, UCIOJb3Ysl 3HAHUS U ONBIT, NOJYUYCHHbIE IPU U3YUECHHUH
XUMUH, NPUMEHATh UX NpPU PEIICHHH NpoOJeM B MOBCEIHEBHOM XU3HU M
TPYAOBOM AESATEIBHOCTH;

— (dopMupoBaHne y 0OydarolmuXcs TyMaHUCTUYECKUX OTHOIICHUH,
MOHMMAHUS [EHHOCTH XUMHYECKHX 3HAHUU i1 BBIPAOOTKU DKOJIOTUYECKU
11e1€CO00pa3HOT0 TMOBEACHHUS B OBITY W TPYAOBOW JESATEIBHOCTH B IIENIAX
COXPAHEHHUsI CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOTHOMN CPENBIL;

— pa3BUTHE MOTHBAIUUA K OOYUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O Ha OCHOBE YCBOCHHUS OOIEUETOBEYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpYy Tmpoduisi ¢  HampaBICHHOCTH
JanbHENIIero o0y4eHusl.

OOmiee 4yMcno 4YacoB, OTBEACHHBIX JUIsl M3YYEHHs XHMHH Ha YpOBHE
OCHOBHOT0 00111er0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacoB
(2 gaca B Heeno), B 9 kinacce — 68 yacoB (2 yaca B HEJEIO).



COAEPKXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYaIbHBIE XUMUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMHUM B )KU3HU YEIOBEKA. XUMUSA B CHCTEME HayK.
Tena u BemecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE 0 MeToAax Mo3HaHUsI B XUMUU. YUCThIE BEIIECTBA U CMECH.
CrocoObI pa3ieieHus CMeceH.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHThl. CUMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CoXkHbIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB.
3akOH TOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENIbHAs aToOMHas Macca.
OtHocuTeNnbHasE MOJIEKYJIsipHas Macca. MaccoBasi 10151 XUMUYECKOTO JIEMEHTA
B COCJIUHCHUH.

KommuectBo BemecrBa. Monb. Momsippag macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €AMHUI] BeliecTBa. Pacdy€rel 1o
dbopmynamM XUMUYECKUX COCTUHCHUM.

duznyeckue W XUMHYECKHE SIBJICHHMS. XHUMHUYECKass peakius u eé
MpU3HAKU. 3aKOH COXPAHEHUsSI MacChl BEHIECTB. XHUMHUYECKHE YpaBHEHUS.
Knaccudukanys XumMudeckux peakiuii (CoequHEHUsI, pa3ioXKeHUs, 3aMEeILCHHUSI,
oOmeHa).

Xumuueckuit IKCnepuUMeHm:

3HAKOMCTBO C XMMHUYECKOHU MOCYI0H, TpaBUiiaMU paOOThI B JIabOpaTOpuu U
npuéMamMu  o0parieHuss ¢ J1abopaTOpHBIM OOOpPYIOBaHHEM, W3YyUYCHUE U
onucaHue (PU3NYECKUX CBOMCTB OOpa3IOB HEOPraHUYECKUX BEIIECTB,
HaOmoneHue Gpuzndeckux (MIaBJIeHUEe BOCKA, TasHUE JIbJla, paCTUPAHKE caxapa
B CTyIIKE, KUIEHUE W KOHJICHCAIUs BOJbI) M XUMHUUYECKUX (TOpEHUE CBEYH,
MpOKaJIMBaHUE MEIHOW TIPOBOJIOKHU, B3aUMOJCHCTBUE MeJla C KHUCJIOTOM)
SBJICHUM, HAOMIOEHWEe W OMNHCAHHUE TMPU3HAKOB TMPOTECKAHUS XUMHUUYECKUX
peakiui (pasziokeHue caxapa, B3auMOJEHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOACHCTBUE
xenesa ¢ pactBopoM cosir meau (I1), uzydueHue crocoOoB pa3feieHus CMECE: ¢
MOMOIIBI0  MaruuTa,  (QWIBTPOBAHHUE,  BBIMAPUBAHUE,  JIUCTHILIALIMS,
xpoMarorpadusi, NMpPoOBEIEHUE OYHUCTKU IMOBAPEHHOW COJIM, HAOIOJACHUE W
OMMCAaHUE pe3yJbTaTOB IMPOBEJCHUS OIbITA, HWUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHMsI MacChl, CO3IaHUE MOJIeJICH MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

BakHeniuue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopoa — 31€eMeHT U MpocToe
BelecTBO. HaxokzeHuwe kuciopoaa B mpupoae, PU3NUECKHE U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciaopona. CrocoOsbl
MOJIYYEHHUS KHUCIOpoAa B JIabopaTopuud U MPOMBINUIEHHOCTH. KpyroBopor
KHciIopoja B npupoe. O30H — aJlJIOTPOITHAsT MOIU(PUKALINS KUCIIOPO/Ia.

TermoBoil A3p(HeKT XUMUUECKON peaKkIuu, TEPMOXUMUUYECKUE YPAaBHEHMS,
9K30- U JHJIOTEPMHUYECKUE PEaKIUU. TOTUIMBO: Yrojib MU METaH. 3arps3HEHUE
BO3/yXa, YCUJIEHUE TApHUKOBOTO 3P deKTa, pa3pylieHrne 030HOBOIO CJIOA.

Bonopon — snemeHT m mpocroe BemecTBO. HaxokaeHuwe Bomopona B
npupone, (Quanyeckre M XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nosryyeHus. Kuciaorsl u conu.

Moutsipabiii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM YPABHEHHUSM.

dusnyeckue CBOMCTBA BOAbBI. Boma kak pacTtBoputelb. PacTBOpHI.
HacellieHHbIE M1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.



MaccoBass nonsi BemlecTBa B pacTBOpe. XHMUYECKHE CBOMCTBA BOJIBL
OcHoBanusi. Ponb pacTBOpPOB B MpPHUPOAEC U B KU3HU 4YesnoBeka. KpyroBopor
BOJIbI B MPUpPOJIE. 3arpsi3HEHUE MPUPOIHBIX BoA. OXpaHa U OUUCTKA MPUPOAHBIX
BOZI.

Knaccudukarnus nHeoprannueckux coequnenuii. Oxcuanl. Knaccudukanms
OKCUJIOB:  cojieoOpa3zyronue (OCHOBHbBbIC, KHUCIOTHbIE, amM(pOTEpHBIE) U
HeconeoOpazyromue. Homenknarypa oxcumoB. DPuU3WYecKne U XUMHUYECKUE
CBOMCTBa OKCUAOB. [lomydueHrne OKCUI0B.

OcHoBanus. Knaccugukanuss OCHOBAHM: IIETOYM M HEPACTBOPUMBIE
ocHOoBaHus. HoMenknarypa ocHOoBaHUM. PU3NUECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lomyueHrne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnotr. Homenknarypa kuciot. @uznyeckue u
XMMHUYECKUE CBOMCTBA KHCHOT. Psan aktmBHOocTM MetaimnoB H. H. bekerona.
[lonydeHnne KUCIIOT.

Comu. Homenknarypa coneit. ®U3n4ecKue 1 XMuMUYECKHUE CBOMCTBA COJICH.
[Tonyuenue comen.

I'eneTnueckas cBsI3b MEXAY KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCHEpUMeHm:

Ka4eCTBEHHOE OIpPEACIICHHE COAEpKaHUS KUCIOpOJa B  BO3AYXE,
MOJIy4eHHE, COOMpaHHe, paclO3HABAHHE M H3yYEHHUE CBOWCTB KHUCIOPOJA,
HaOJIFOIEHUE  B3aMMOJECHCTBUSA  BEIIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUS M TMPEKpalleHUsT TOpeHus (moxkapa), O3HAKOMJICHUE C
oOpa3liaMd OKCHUJIOB M OIKMCAHWUE WX CBOMCTB, TMOJydye€HUE, COOHpaHUE,
pacno3HaBaHWE M H3Y4YEHUE CBOWCTB BomopoAa (TOpeHHe), B3aUMOACHCTBUE
Bojiopozia ¢ okcuaoMm Menu (II) (Bo3MOXKHO MCTONB30BaHUE BUICOMATEPHUATIOB),
HaOmoneHue o0pa3loB BELIECTB KOJIMYECTBOM | MOJb, HCClIeIOBaHUE
0COOEHHOCTEH pAacTBOPEHHS BEUIECTB C Pa3IMYHONM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHON MAacCOBOM JTOJIEM PAaCTBOPEHHOTO
BEIIECTBA, B3aUMOJCUCTBHUE BOALI C METa/UIaMH (HaTpUEM U KaJbLUEM)
(BO3MOKHO HCIOJIb30BAHHE BUAEOMATEPHUANIOB), HCCIEeIOBaHUE 00pa3loB
HEOPraHMYECKUX BEILIECTB PA3JIUYHBIX KJIACCOB, HAONIONECHUE W3MEHEHUS
OKpacKM HWHJUKAaTOPOB B pacTBOpax KHUCJIOT M IIeJoYed, H3YUYCHHE
B3aumojencTBus okcuaa menu (II) ¢ pacTBopom cepHOU KUCIOTBI, KUCIOT C
MeTaJlJlaMH, peaKlui HeUTpalu3aluu, MoJyuYeHre HepacCTBOPUMBIX OCHOBAaHHM,
BBITECHEHHWE OJHOTO MeTajjyla JpPyrMM W3 pacTBopa COJM, pElIeHue
AKCIIEPUMEHTANILHBIX 3aJlad Mo TeMme «Baxueline KiacChl HEOPraHUYECKUX
COCIMHEHUN.

Ilepuognuecknii 3axkon u Ilepumoamueckass cucreMa XUMHYECKHUX
iemenToB JI. . MenneneeBa. CrpoeHue aroMoB. XHMHYECKasi CBS3b.
OxHcanTeIbHO-BOCCTAHOBUTEILHbIE PeaAKIIMU

[TepBbie MOMBITKK KJIaCCU(DUKAIIUM XUMHUYECKUX 3JIeMEHTOB. [loHsATHE O
IPYINax CXOAHBIX JJIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMEJIbHBIC METaJlIbI,
rajioreHbl, WHEPTHbIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIE
OKCH/IbI M TUJIPOKCHU/IBI.

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucteMa XMMUYECKUX DIIEMEHTOB
H. WN. MeunneneeBa. KoporkonepuonHas u JJIMHHONEpPUOAHAs (HOPMBbI
[lepuoguueckor cucrembl xumuueckux diaemeHtoB JI. WM. Menneneesa.
Ilepuonsl u rTpynmbl. PU3HMYECKUI CMBICT MOPSAKOBOTO HOMEpA, HOMEPOB
NIEpUOJIa U TPYIIIIbI IEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX saep. M30Tonbl. ONEKTPOHBI.
CrpoeHue 31eKTPOHHBIX 000J0YeK aTOMOB MEPBbIX 20 XUMUYECKUX JIE€MEHTOB



ITepnonnueckont cucremsl . 1. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero noJjioxkeHuro B [lepuonnueckon cucreme /. 1. Meneneena.
3aKOHOMEPHOCTH M3MEHEHMS pajuyca arOMOB XHMHYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAIUINYECKNUX CBOMCTB IO IPYIIIaM U IEPUOJAM.
3nauenue llepuogmueckoro 3akoHa u [lepumonmueckoil  cucTEMBI
XUMHYECKUX JIEMEHTOB JUI pa3BUTUS Hayku U npaktuku. [[. . Mennenees —
YYEHBIN U TPAKIAHNH.

Xumuueckass cBs3b. KoBasieHTHast (IOJIipHAs W HENOJSpPHAs) CBA3b.
DJEKTPOOTPULATEIEHOCTh XUMUYECKUX 3IEMEHTOB. MloOHHAsI CBSI3b.

Crenenp okuciieHHA. OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIE — PEAKIUU.
[Ipoueccrl OKHUCIEHUS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuit IKCHEpUMeHm:

U3y4YeHHE 00pa3lOB BEIIECTB METALUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE
TUAPOKCUAA LIMHKA C PAacTBOPAMM KHUCJIOT U WIEJNOYEH, NMPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIINAX IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
(ropeHue, peakliuy pa3aoKeHUs, COeTUHEHHUS ).

Mesrcnpeomemmnbnie ceasu

Peannszannst MeXnpeaMeTHBIX CBA3EH NPU W3YYEHUM XMMHUU B 8 Kiacce
OCYILECTBIISIETCA YEpEe3 HCIOJNb30BAaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX
MOHATHM, TaKk W TOHATUH, SBIIIOIIUXCS CHUCTEMHBIMH JUISI OTHEIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmuMe ecTeCTBEHHO-HAay4YHbIE IIOHATHA: Hay4HbId (akT, TUNoresa,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJIacCU(UKaLMs, TEPUOAUYHOCTD, HAOIOEHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIW,
M30TOIbI, paINOAKTUBHOCTb, MOJIEKYJIA, dJIEKTPUUECKUN 3apsil, BEMIECTBO, TEIIO,
00BbEM, arperaTHO€ COCTOSIHME BEIlEeCTBa, Tra3, (U3MYECKUE BEJIMYUHBI,
€AUHULIBI U3MEPEHUS, KOCMOC, TIJIaHETHI, 3BE371b1, COJHIIE.

buomnorus: porocunres, apixanue, buocdepa.

I'eorpadusi: armocdepa, runpocdepa, MHUHEpANbl, TOPHBIE MOPOJIBI,
TTOJIE3HBIE NCKOITa€MbIE, TOIIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMu4ecKasi peakius

ITepunoanueckuint 3akoH. Ilepuoanyeckas cucreMa XUMUUYECKUX DJIEMEHTOB
. . Menaeneea. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XUMHYECKUX DJEMEHTOB INEPBBIX TPEX IMEPUONOB, KalMs, KaIbIUsi M HX
COCAMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepuommueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHune BeliecTBa: BBl XMMHYECKOW CBSI3U. THIBI KPUCTAILNINYECKUX
PELIETOK, 3aBUCKUMOCTb CBOWCTB BEIIECTBA OT TUIIA KPUCTAJIIMYECKON PELIETKU
1 BHUJa XMMHYECKOM CBSI3H.

Knaccudukanms v HOMEHKJIAaTypa  HEOPraHMYECKHX  BEILECTB.
XWMHUYECKHE CBOMCTBA BEUIECTB, OTHOCSUIMXCS K Pa3IMYHBIM KJaccam
HEOPraHUYECKNX COCAUHEHHM, TEHETUYECKas CBSI3b HEOPTaHUYECKNX BEIIECTB.

Knaccupukanus XMMHUYECKMX PEAKLUM 10 pa3IMyHBIM IpU3HaKaM (1o
YUCIy U COCTaBy Y4aCTBYIOIIMX B PEAKLMU BEIIECTB, I10 TEINIOBOMY 3(PQEKTY,
0 W3MEHEHUIO CTENECHEW OKUCIEHUS XUMHUYECKHX DJIEMEHTOB, IIO
00paTuMOCTH, 110 YYaCTHIO KaTaau3aTopa). DK30- U SHIOTEPMHUUECKHE PEaKIINH,
TEPMOXUMHUYECKHAE YPABHEHUS.

ITonsiTe o ckopoctu xumudeckon peakuuu. [lonsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX  XMMHUYECKMX peakuusx. IloHsTMe O TOMOTE€HHBIX U



rereporeHHbix peaknusax. [lonarne o karanuze. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOpbI, BIUAIONIME HAa CKOPOCTh XMMHYECKOW peakuuud |
MOJIO)KEHHE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENTPHO-BOCCTAHOBUTENIBHBIE  PEAKLUH, 3JIEKTPOHHBIA OayiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM  peakuuu. (CocTaBlieHHE  ypaBHEHHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHM C MCIOJb30BAHUEM METOAA
ANEKTPOHHOTO OasiaHca.

Teopust ~ SIEKTPOJUTHUYECKOW  JTUCCOLHUALUU. ONEeKTpONUTHl U
HEEKTPOIUThl. KarnoHel, aHMOHBI. MeXaHU3M JOHCCOLMALMU BEIIECTB C
pa3IMYHBIMM BUAAMU XUMHUYECKOM cBsi3u. CteneHpb aucconuanuu. CHIbHbBIE U
ca0ble 3JIEKTPOJIUTHI.

Peakiuu wnoHHOrO OOMEHa. YCIOBUS MPOTEKaHUS PEAKIHU HOHHOTO
oOMEHa, TIOJHbIE W COKpAlll€HHbIE HOHHBIE YpaBHEHUsA peakiuil. CBoilcTBa
KHUCJIOT, OCHOBaHUHN W COJIEH B CBETE MPEACTABICHUU OO0 AIEKTPOJIUTHYUECKOU
nucconuanuu. KauecrBeHHble peakiiui Ha MOHBL. [loHsATHE O TuApONH3e coen.

Xumuueckuit IKcnepumeHm:

O3HAKOMJIEHHE C MOJEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX
BEILIECTB — METAJUIOB U HEMETAJIOB (TpaduTta M anmasa), CIOKHBIX BEIIECTB
(xopuga HaTpusl), HUCCIENOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuuy  OT  BO3ACWCTBUS  pa3au4HbIX  (DAaKTOPOB,  MCCIEIOBaHUE
AIIEKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB, MPOILECCa JMCCOLUMALNUA KHCIIOT,
1IeJI04eH U coJield (BO3MOXHO MCIOJIb30BAHHE BUAEO MATEpUaJOB), IPOBEACHUE
OMBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEAKUUNA HOHHOTO OOMEHa
(oOpa3zoBanue ocajaka, BbIJIEJIEHUE Ta3a, OOpa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUI
(ropenue, peakiuu pa3NoKEeHus, COEIMHEHHS ), pacno3HaBaHUe
HEOPraHWYECKUX BEIIECTB C IOMOIIbI0 KAYECTBEHHBIX pPEaKUUi Ha HOHBI,
pelIeHre SKCIepUMEHTAIBHBIX 3a/1a4.

HeMmeTasuibl M MX coeIMHEHUA

OO6mass xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIe cTeneHn okucaeHus. CtpoeHne U Gu3nuecKue CBOMCTBA MPOCTHIX
BEUIECTB — TaJIOreHOB. XHUMHUYECKHE CBOMCTBA Ha MpUMEpe XJopa
(B3auMoAeiCcTBME C MeTallaM{, HEMeTaJJlaMH, Lieno4amu). XJIOPOBOAOPO/I.
ConsiHas Kuca0Ta, XUMUYECKHAE CBOWMCTBA, MOJTYyYECHHE, IPUMEHEHUE. JleicTBHE
XJIOpa ¥ XJOPOBOAOPOJA HAa OPraHM3M 4YeJIOBEKA. BakHeumume XJIOpUIbl U UX
HAXOXKJICHUE B MIPUPOJE.

O6mas xapakrepucTrka 31eMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTENEHU OKucieHus. CTpoeHrue u pu3nyecKue CBOMCTBA
OPOCTBIX BEUIECTB — KHUCJIOpPOJAa U cepbl. AJUIOTPONHBIE MOIUDUKAIIUN
KUCJIOpOJa U cepbl. XMUMHUYECKHE CBOWMCTBa cepbl. CepoBOMOpPOA, CTPOECHHUE,
dusznueckue M XUMHYEecKHe cBoucTBa. OKCHUIBI cepbl Kak MPelCTaBUTENN
KHUCIOTHBIX OKCHJIOB. CepHas KHUCIIOTa, PU3NYECKHE U XMMHUYECKHE CBOMCTBA
(oOmIue kak MpeACTaBUTEINs Kjacca KUCJIOT W crienuduueckue). XUMUYECKHUEe
peaKkiny, JeXallde B OCHOBE MPOMBIIUIEHHOIO Crocoba MONy4YeHUs CEepHOM
kucnotel. Ilpumenenue cepHoit  kucinorel. ConM  CepHON  KUCIIOTHI,
KaueCTBEHHAs peakius Ha cyib(ar-uoH. HaxoxaeHnue cepbl u €€ COeMMHEHUN B
npupose. XUMMUYECKOE 3arpsi3HEHHE OKPYXKAIoLel Cpeibl COETUHEHUSIMU CEPhI
(KMCTIOTHBIE JTOKIW, 3arpsA3HEHUE BO3AyXa W BOJOEMOB), CIOCOOBI €ro
peOTBPAILICHHUS.

O6mas xapakrepucTuka 3meMeHToB VA-rpynmnbl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIIEHHS. A30T, pacpoCTpaHEeHUE B MPUPOJE,



¢usnyeckre U XMMUUECKUe cBoicTBa. KpyroBopoT a3ora B mpupone. AMMHAK,
ero ¢u3NyYecKue U XUMHUYECKUE CBOICTBA, MoiiyueHue u npumeHenue. Comu
aMMOHHMS, HX (u3nUecKkue ¢ XUMHYECKHE CBOICTBAa, NPUMECHEHHUE.
KauecTBeHHast peakunss Ha MOHBI aMMOHHUSI. A30THasl KUCIIOTa, €€ MOJIyYCHHE,
¢usznyeckue W XUMHYECKHE CBOMcTBa (0OIIMe Kak MpeICcTaBUTENs Kiacca
KHCIIOT W crnenuduyeckue). Vcrnonb3oBaHue HUTPATOB M COJIEH aMMOHHUS B
Ka4eCTBE MHUHEPAJIbHBIX yAOOpeHHl. XUMUYECKOE 3arpsA3HEHUE OKpPYkKarolen
Cpellbl COEAMHEHUSAMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3yXa, MOYBbI
1 BopoéMoB). Docdop, amnorpomnHsie Moaudukanuu Gocdopa, puzndeckne u
xumudeckne cBoictBa. Oxcua docdopa (V) u  docdopHas KucioTa,
du3nUecKrue 1 XUMUYIECKHE CBOMCTBA, moinydeHue. Mcmonp3oBanue docdaror B
Ka4eCTBE MUHEPAIbHBIX YI0OPEHHUIA.

O6mass  xapakrepuctuka aneMeHToB [VA-rpynmel.  OcoOGeHHOCTH
CTPOEHHSI aTOMOB, XapAaKTEPHbIE CTEIIEHH OKUCIEHUA. YIVIEpPOJl, aJUIOTPOIHBIE
MOIU(PUKALMK, PACIpPOCTPAHEHUE B MpUPOAE, (PUIUUECKHE U XUMHUYECKHUE
cBoiicTBa. Aacopomus. Kpyrosopot ymepona B npupoae. OKCUIbI yIiepoaa, ux
dbu3nyeckue M XUMHUUYECKHUE CBOWCTBa, JEHCTBUE HA KUBbIE OPraHU3MBI,
MOJIyYeHUE M NPUMEHEHUE. DKOJIOTHYECKUE MPOOIEMbl, CBA3aHHBIE C OKCHIOM
yrepoga (IV), rumore3a mo0anbHOTO MOTEIJICHUS KIMMATa, MapHUKOBBIN
s dekt. YronpHas KucioTa u e€ coyid, ux (U3nYecKrue 1 XuMUUYECKHUE CBOMCTRA,
MOJIydeHUEe W MNpuMeHeHue. KadecTBeHHass peakiuusi Ha KapOOHAT-MOHBI.
Ucnonw3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIICHHOCTH U CEJILCKOM
XO35IMCTBE.

[lepBoHauanbHble TMOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHMSIX yriepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH, TaHOJ, [IULEPHUH,
yKCcycHast  kuciora). IlpuponHble HMCTOYHMKM — YIJIEBOAOPOAOB  (yroOJib,
MPUPOAHBIN ra3, HeTh), MPOIYKTHI UX NepepadoTKu (OEH3MH), UX POJb B OBITY
U TPOMBIIIIEHHOCTH. [IoHSATHE O OMONOrMYEeCKH Ba)KHBIX BELIECTBAX: KHUPAX,
Oenkax, ymieBoJax — U MX poOJIM B KU3HU 4eJjoBeKa. MaTepuanbHOE €JUHCTBO
OpraHUYEeCKUX U HEOPTaHMYECKUX COECTMHEHUN.

Kpemuuii, ero ¢usznueckue M XUMUYECKHE CBOICTBA, NOJYyYEHHE H
npuMmenenue. CoenuHeHus: KpeMHusi B mnpupopae. OOmme mnpencraBieHus 00
okcuje kpemuus (IV) u kpemuueBoit kuciiote. CUIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B TPOMBIIIEHHOCTU. BaxkHeillline cTpouTeNnbHbIE MaTEpUabl: KepaMUKa,
CTEKJIO, IIEeMEHT, O€TOH, >kenie300eToH. [IpobiemMbl 6€301acHOTO MCIOJIb30BAHUS
CTPOUTETBHBIX MAaTEPUAJIOB B MOBCEIHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3ydyeHre oOpa3lloB HEOPraHMYECKUX BEIECTB, CBONCTB COJSHOM
KHUCJIOTBI, TPOBEJICHNE KAYECTBEHHBIX PEAKIIMI Ha XJIOPUA-UOHBI U HAOIOEHUE
MIPU3HAKOB WX MPOTEKAHUSI, OMBITHI, OTpaKaroe (PU3NIECKUE U XUMHUUECCKUE
CBOMCTBA TaJOr€HOB M MX COEAMHEHUN (BO3MOXXKHO HCIOJIb30BAHUE
BUJICOMATEpPHAIOB), O3HAKOMJICHHE C 0Opa3laMu XJOpUlIoB (TaJIOTEeHUOB),
O3HAaKOMJIEHHE ¢ oOpa3uamMu cepbl U €€ COCNUHEHUSIMU (BO3MOXHO
UCIIOJIb30BaHUE BHUICOMATEPUANIOB), HAONIONEHUE Tmpolecca OOyIITMBaHUS
caxapa TMoj JEUCTBUEM KOHIEHTPUPOBAHHON CEpPHOM KHUCIOThHI, H3y4YECHHE
XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM  KHUCJIOTHI, MPOBEJICHUE
KaueCTBEHHOM peakuud Ha CylbpaT-uOH M HAOMIOJEHHE TNpHU3HAKa e¢
POTEKaHUsI, O3HAKOMJIEHHE C (PU3UYECKUMH CBOMCTBaMHU a30Ta, hocdopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJEOMATEpUalioB), oOpa3laMu
a30THBIX U (oChOPHBIX YIOOpEHUil, TOTyYeHHe, COOMpaHKe, paclio3HaBaHUE U
U3y4YEeHHE CBOMCTB aMMMaka, MPOBEACHUE KAaueCTBEHHBIX pPEaKIMil Ha HOH



aMmmMoHus u  ¢ochaT-uOH ¢ U3YYCHHE NPHU3HAKOB WX IPOTEKaHUs,
B3aUMOJICICTBHE KOHLIEHTPHUPOBAHHOM a30THOM KHUCIIOTBHI C MEIbIO (BO3MOXKHO
HCIIOJIb30BAHUE BHJIEOMATEPUAJIOB), HW3yYEHHE MOJEIEH KPHUCTALNTMYECKHUX
pemérok anMasa, rpadura, QymiepeHa, 03HaKOMJICHHE € TIPOIECCOM aJcopOLUu
PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YINIEM M YCTPOMCTBOM IIPOTHUBOrasa,
MOJIy4eHHE, COOMpAaHKE, PACIIO3HABAHUE U U3YUYEHUE CBOMCTB YIIIEKUCIIOIO Iasa,
MIPOBEJICHHE Kaue€CTBEHHBIX PEaKlMi Ha KapOOHAT U CHUIIMKAT-UOHBI U U3YUCHHE
IIPU3HAKOB HX NPOTEKaHUs, O3HAKOMJICHHME C NPOAYKIMEN CHIMKATHOU
IIPOMBIIIJICHHOCTH,  PEIICHHE  JKCIEPUMEHTANBHBIX  3a7ad [0  TEMeE
«BaxHeunIre HeMeTaJuIbl U UX COCAUHECHUSD).

MeTtaibl M UX COeIMHEHUS

OOmiast xapakTepUCTHKAa XWMHYECKUX JJIEMEHTOB — METAUIOB Ha
OCHOBAaHMHM WX IOJOXKEHHUs B [lepnonnueckoil cucreMe XMMHYECKHUX DJIEMEHTOB
. U. MenneneeBa u crtpoeHust atoMoB. CTpoeHre MeTaIuIoB. MeTtanmnnyeckas
CBA3b U METAJUIMYECKAS] KPUCTALINYECKAsI PEIIETKA. DNEKTPOXUMUYECKUM Pt
HalpsDKEHUW MeTauioB. DU3MYECKHE W XHMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crnocoObl MmoiaydeHus MeTauioB. lIoHSATHE O KOpPpO3WH METAJLIOB,
OCHOBHBIE CIIOCOOBI 3alIUTBI HMX OT Koppo3uu. CiaBbl (cTallb, YYTYH,
JIOpPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY ¥ MPOMBIIIJIEHHOCTH.

[{emounsle  MeTaubl:  MMOJOKeHHWE B llepumomuueckoir  cucreme
xuMudeckux smeMmeHToB Jl. M. MeHneneeBa, CTpOE€HHE UX aTOMOB, HaXOXKICHUE
B npupone. dusznyeckue W XMMHYECKHME CBOWCTBA (Ha NpUMeEpe HATpus M
Kanmus). OKcuabl U TUAPOKCHIBI HaTpus W Kanus. [IpumeHeHue MenoyHbIx
METaJIOB U UX COCANHCHUIA.

[[lenouyHO3eMEIbHBIE METaAbl MarHui MW KajJblUil: MOJOXKCHHE B
Ileppognueckoit cucreme xumudeckux oanemeHtoB J[. WM. Mennaeneesa,
CTPOEHME HX aTOMOB, HaxOXJeHue B mnpupoae. dOuznueckne U XUMHUYECKHE
CBOMCTBA MarHus MW Kanbliusd. BakHeWmmme coeauHEHUsS KalbIus (OKCHI,
TUAPOKCHU, cOH). JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHui: nonoxkeHue B llepuogumueckol cuUCTEME XMMHYECKHX
anemeHtoB JI. 1. MenpneneeBa, cTpoeHuMe aroma, HAXOXKICHHE B IPHUPOLIE.
dusznyeckrue U XUMHUYECKUE CBOMCTBA alfOoMUHUSI. AMQOTEpHbIE CBONCTBA
OKCHJIA Y TUAPOKCUIA AITFOMUHMS.

Kenezo: nonoxenue B Ilepuonnueckoil CUCTEME XMMHYECKHUX AJIIEMEHTOB
J. 1. MenneneeBa, cTpoeHue atoma, HaxoxkJaAeHue B Inpuponae. dusnueckue u
XUMUYECKHE CBOMCTBa »kene3a. Oxcuabl, ruapokcubl u coiu xenesa (II) u
xenesa (III), ux cocras, CBOMCTBA U MOTYUYEHHUE.

Xumuueckuit IKChepumenm:

O3HAaKOMJIEHHE C O0pa3laMyd METAJJIOB U CIUIaBOB, UX (U3HUYECKUMU
CBOMCTBaMHM, HW3Yy4YEHUE PE3YJbTaTOB KOPPO3UHM METAIOB  (BO3MOXHO
UCIIOJIb30BAHME BHUIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHAA
KaJblMsd U HATpUs C BOJOM (BO3MOXHO MCIOJB30BaHHUE BHUICOMATEPHUAIIOB),
VCCJIEOBAHUE CBOMCTB KECTKOW BOJIBI, IIPOLIECCA TOPEHUS JKEJIE3a B KUCIOPOIE
(BO3MOXKHO  HMCITOJIb30BAHME BUJIEOMATEPUAJIOB), TPU3HAKOB IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIM HA MOHBL: MarHus, KaJblUs, aJIOMUHUS, IUHKA, KeJle3a
(II) u xeneza (III), memm (II), HaOmromeHWe | OMHCaHUE MPOIECCOB
OKpalllUBaHUs IJIJaMEHU HWOHAMHU HATpHs, Kalusg M Kajdblus (BO3MOXKHO
UCIIOJIb30BaHKE BUJIEOMATEpPUAJIOB), HCCIeAOBaHUE aM(OTEpPHBIX CBOWCTB
TUAPOKCUAA ATIOMHUHMS U TUAPOKCUIA LIMHKA, PEIICHUE SKCIIEPUMEHTAJIbHBIX
3a/1a4 1o Teme «BaykHeIe MeTaibl U UX COCTUHECHUS.

XUMHA U OKPYKAKOIIAA Cpeaa



BemecrBa 1 Marepuainbsl B MOBCEJHEBHOW KMW3HU 4YeJOBEKa. be3zomacHoe
HCIIOJIb30BAHUE BEIECTB U XUMUYECKHUX peakiuil B ObITy. [lepBas nomouis npu
XUMHUYECKHUX 0KOTax M OTPABJICHUSIX.

XHUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH cpenbl (IpeenapHas 10ImyCcTuMas
KoHIeHTpauusi BemiectB, pganee — I[I[JIK). Poap xumum B penieHuun
AKOJIOTUYECKHUX MPOOIEM.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3LoB MaTEPHUAIIOB (CTEKIIO, CIIJIABBI METAJIOB, OJIMMEPHBIE
MaTepHAJIbI).

Mesrcnpeomemmnunie ceasu

Peanmmszanust MeXIpeaMETHBIX CBA3E€H NPU W3YYEHHHM XMMHU B 9 Kiacce
OCYILECTBIISIETCA YEpe3 HCIOIb30BAaHUE KaK OOUIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATUH, SBISIOIIUXCS CHCTEMHBIMA [UISl OTHEJIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MOHATHSA: HayYHbIN (PaKT, rMIIoTe3a, 3aKOH,
TEOpHUsl, aHalIW3, CHUHTE3, KIacCUPUKaLUs, I[EPUOIUYHOCTb, HAOIIONECHHE,
AKCIIEPUMEHT, MOJEIUPOBAHKUE, H3MEPEHHUE, MOJENb, SBICHUE, MapHUKOBBIN
3 dexT, TEXHOJIOTHUS, MAaTEPUATIBI.

®uzuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJI,
M30TOMbI, PaJUOAKTUBHOCTb, MOJIEKYJa, SJIEKTPUYECKUN 3apsll, MPOBOJHHKH,
MOJIyIPOBOAHUKHU, AUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE€  COCTOSIHME  BELIeCTBa, ra3, pacTBOp, pPacTBOPUMOCTS,
KpUCTAJUIMYECKAsl pelIE€TKa, CIUIaBbl, (PU3MYECKUE BEIUYMHbBI, €IUHMIIBI
M3MEpPEHUs, KOCMUYECKOE MPOCTPAHCTBO, MIIAHETHI, 3BE3/1bI, COHLIE.

buonorus: gorocunTes, apixanue, 6mocdepa, IKOCUCTEMA, MUHEPAJIbHBIE
ya00peHusi, MUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, MUTATEIbHbIEC BELIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpANbI, TOPHBIE TMOPOJbI,
MOJIE3HBIE UCKOIIaeMbIE, TOILIIMBO, BOJIHBIE pecypcehl.



IHJIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHUSA IPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOIO OOWIETO
o0pa30BaHUs JTOCTUTAIOTCA B Xo[¢ OOyueHHUS XMMHHM B €IMHCTBE y4eOHOU M
BOCIIUTATEIBHOM  JI€ATEIBHOCTU B  COOTBETCTBUM C  TPaJAULMOHHBIMHU
POCCUUCKHMH COLHMOKYJBTYPHBIMH M JAYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPABWJIAMH U HOPMaMmH IMOBEAECHUS U CHOCOOCTBYIOT
IpolieccaM CaMONIO3HAHUs, CAMOPA3BUTHS U COLMATN3ALNN 00yYarOIINXCS.

JIMuHOCTHBIE ~ pE3yNbTaTbl  OTPAXKAIOT TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBAaTbCS CHCTEMOW MO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTALMA U
pacIIMpeHne ONbITa ACATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpnoTHYeCKOro0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY  KYJIbTYPHOMY,
HMCTOPUYECKOMY M HAyYHOMY HACJIEUI0, NMOHUMAaHUS 3HAUYECHUS XUMHUYECKON
HayKH B )KM3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOM
uH(popmaleii o0 MepefoBbIX JOCTUKEHUSX U OTKPBITHUSX MHUPOBOM U
OT€YECTBEHHOM XUMHUH, 3aUHTEPECOBAHHOCTM B HAYyYHBIX 3HAHUAX 00
YCTPOICTBE MHpaA U OOIIECTBA;

2) rPaKIaHCKOTO BOCTIUTAHUS

MPENCTABICHUS O COLMAIbHBIX HOPMax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOUIEHMH B  KOJUIEKTUBE, KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B
OOILLECTBEHHO TMOJIE3HOW, Y4E€OHOMCCIIENOBATENbCKOM, TBOPUECKOM M JIPYTUX
BUJIAX JIESITENIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOU JIEATEITbHOCTH
P BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 33/1a4, BHIMOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JAaHMM  y4E€OHBIX  MPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHUI0O M  B3aUMOIIOMOIIM B  TMpolecce ATOM  ydeOHOM
NEATEIBHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE ITOBEACHHE WU IOCTYNKH CBOHX
TOBApPHUILEH C TMO3UIUU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHMS
MTOCIIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE U XUMUYECKON PEAKIINH,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM U COCTABJISIOIINE
OCHOBY JJIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KApTUHBI MUPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS MPHUPOJIBI, B3aUMOCBSI3AX YEJIOBEKA C
IIPUPOJHON CPENOM, O POJIM XMMHUHU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

NO3HABaTEIbHbIE MOTHUBBI, HApPaBJICHHbIE HAa MOJyYEHHE HOBBIX 3HAHMM
0 XWUMHH, HEOOXOAMMBIC Jii OOBSICHEHHS HAOIIOMAEMBIX IMPOIECCOB W
ABJICHUM, TO3HABATENbHOM, WH(OPMALIMOHHON W YUTATENbCKOM KYJIBTYpHI, B
TOM 4YHUCJE HaBBIKOB CAMOCTOSATEIBHOM pabOThl C Y4YE€OHBIMH TEKCTaMH,
CIPABOYHOM  JUTEpAaTypod, JOCTyNHBIMM  TEXHUYECKHMMH  CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHU;

UHTEpEC K OOYy4YEeHHMIO W MO3HAHHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh U
COCOOHOCTh K  caMOOOpa30BaHUIO, TPOECKTHOM U  MCCIEA0BATEIbCKOM
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABICHHOCTU U YPOBHSA O0OyUYEHUS B
JIaJIbHEHIIIEM;

4) popMupOBaHNS KYJIbTYPbI 310POBb:

OCO3HAHUE IIEHHOCTHU J>KW3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3[I0pPOBbIO, YCTAHOBKM HAa 370POBBIM 00pa3 »KW3HU, OCO3HAHUE MOCJIEACTBUN U
HEMPUSATUE BPEIHbIX MPUBbIYEK (YMOTpPEeOJEHUs ajKorojsi, HapKOTHKOB,



KypeHHUs1), HEOOXOAMMOCTH COOIOIEHHUS MTPaBUIT O€30MaCHOCTH MPU 0OpaIeHUN
C XMMHYECKMMH BELIECTBAMU B OBITY U PEANbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUS

MHTEpEC K MPAKTUYECKOMY H3yUEHHUIO Mpodeccuil U Tpyaa pa3iIndHOro
poJla, YBaKE€HUE K TPYLY U pe3yibTaraM TPYIOBOH IEATEIbHOCTH, B TOM YHCIIE
HA OCHOBE MPUMEHEHMS MPEIMETHBIX 3HAHUU MO XWMHUHU, OCO3HAHHBIA BBIOOP
WHANBUAYAIbHON  TPAaeKTOPHUM TMPOJNODKCHHS OOpa3oBaHHA C  YUETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U
MOTPpeOHOCTEH, yCHenHoW TPOo(PEeCCHOHAIBHONW MESITCIbHOCTH W Pa3BUTHSA
HEOOXOJMMBIX yMEHHN, TOTOBHOCTH aJalTHPOBAThCA B MpOodeccHOHATbHON
cpene;

6) IKOJIOrH4eCKOro BOCTIMTAHHUS:

SKOJIOTMYECKH LEeIeCO00pa3sHOe OTHOILICHHE K IMPHUPOIE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS, IOHMMAaHUE [IEHHOCTH 30POBOTO

n 0e30macHoro o6pa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(1)I/ISI/IT-I€CK0My U TICUXWYECKOMY 370POBBIO, OCO3HAHME LIEHHOCTU COONIOAEHUS
MpaBuJl OE30MACHOTO TMOBEJCHUS MpU padoTe C BEIIECTBAMM, a TaKXe B
CUTYaLIUSIX, YTPOKAIOIIUX 310POBBIO U XKU3HHU JIIO/ICH;

CIIOCOOHOCTH MTPUMEHSTH 3HAHUS, IOJTy4YaeMbl€ TPU U3yUYECHUN XUMUH, IS
pelIeHns 3a4ad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOW CpPENOM, s
MOBBIIICHHUSI YPOBHSI HKOJOTMYECKON KyJIbTYpbl, OCO3HaHUS I[IOOATIBHOTO
XapaKTepa 3KOJIOTMYECKUX MpoOieM W MyTed HUX PElIeHHUs NOCPEICTBOM
METOJIOB XMMUH, IKOJIOTHYECKOTO MBILIICHUS, YMEHUS PYKOBOJICTBOBATHCA UM B
ITO3HABATENbHOM, KOMMYHHKAaTUBHOW U COLMAIBHOW IPAKTHKE.

METANPEAMETHBIE PE3VYJIBTATBI

B cocraBe MerampenMeTHBIX pE3Yy/lbTaTOB BBIAEIAIOT 3HAUUMBbIE IS
dbopMupOBaHUST MHPOBO33pPEHUS] OOIIEHAYYHbIE TOHATUS (3aKOH, Teopus,
NPUHIMUI, TUnore3a, (akt, cucrema, MOpoLecc, 3KCIEPUMEHT U JIPYroe.),
KOTOPbIE HCHOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeaMeTax |
MO3BOJISIIOT HA OCHOBE 3HAHUW W3 3TUX HpeaMeToB  (HOPMHPOBATH
MPEACTABIECHUE O LEJOCTHOM HAydYHOM KapTUHE MHPA, U YHUBEPCAIbHBIC
y4yeOHble JielicTBHS (IIO3HABATEIbHbIE, KOMMYHUKATHUBHbBIC, PETYISITUBHBIC),
KOTOpble 00ecrneuynBaT (POPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIHBHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM 1eITeTbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble joruueckue a1ecTBUS:

YMEHUS KCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS] TIPU OCBOEHUU
3HAHWI: PaCKpPbIBaTh CMBICII XUMMHUYECKUX MOHATUHN (BBIACIATh UX XapaKTePHbIE
NPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMH MOHSATUSIMU), UCTIONbH30BATh
HNOHATHS TSl OObSICHEHUS OT/IENbHBIX (PAKTOB U ABJICHU, BBIOUPATh OCHOBAHMUS
U KpUTEpUM JUIsl KJIACCU(PUKAUUA XUMHUYECKUX BEIIECTB M XHUMHYECKHUX
peaKkiuii, yCTaHaBIMBaTh MPUUYMHHO-CIICCTBEHHBIE CBSI3U MEXAY OOBEKTaMHU
U3YyYEHHUsI, CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHbBIC, J1€TyKTHUBHBIE,
[0 aHAJIOTHUH ), JAEJIaTh BBIBOJbI U 3aKIIOYCHMUS;

YMEHHUE NPHUMEHATH B IPOLIECCE MO3HAHUS MOHATHUS (IPEAMETHBIE HU
METaNpEAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCIOIb3yEMbIE B
XUMHH, M[peoOpa3oBbIBaTh UIMPOKO IPUMEHSEMBbIE B XUMHUU MOJIEIbHbBIE
IPEJCTABICHUS — XUMUUYECKHI 3HAK (CUMBOJI JIEMEHTA), XUMUYecKas (popmyia
U YpaBHEHHE XMMHUYECKON pEeaklUy — MPU PEIICHUU y4eOHO-IT03HABATENbHBIX
3aja4, C y4E€TOM OSTUX MOJEIBHBIX IPEICTAaBICHUA  BBIABIATH U
XapaKTepU30BaTh  CYLIECTBEHHbIE IIPU3HAKW  H3y4YaeMbIX OOBEKTOB  —



XUMUYECKUX BEIIECTB M XUMHUYECKHX pPEaKklUHid, BBIABIATH OOLIUE
3aKOHOMEPHOCTH, MPHYMHHO-CJIEJICTBEHHbIE CBSI3M W MPOTUBOPEUYUS B
M3y4aeMbIX IPOLECcCaX U SBICHUSX.

Ba3oBble ucciienoBarebckme 1eiicTBUS:

YMEHHUE HCIIOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMUS, a TaKKe B KaueCTBE OCHOBHI sl (DOPMUPOBAHHUS THUIOTE3BI IO
IIPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOpPETEHUE OMbITA MO IJIAHUPOBAHHUIO, OPTaHU3aIMH U TPOBEICHUIO
YUYEHUYECKUX SKCIEPUMEHTOB, yMEHHE HaOmIomaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ynbTaT, (opMyIupoBaTh 0000IIECHUS
Y BBIBOJIBI M0 PE3yjbTaTaM IMPOBEIEHHOIO OIbITA, HCCIEJOBAHUS, COCTABIAThH
OTYET O MpOJEIaHHOU padoTe.

Pab6ora ¢ undopmanueii:

yMEHUE BBIOMpaTh, aHAIM3UPOBATH M WHTEPHPETUPOBATh HH(OPMALMIO
pa3IMYHBIX BUAOB U (OPM TMPEACTABICHUS, MOJIYYaeMYI0 M3 pa3HbIX
HMCTOYHUKOB (HAy4HO-TIOMYJIApHAsl JIMTEpaTypa XUMHUYECKOTO COJAEpkKaHus,
CIpaBOYHblE TMOcoOMs, pecypcbl IHTepHeTa), KPUTHYECKHM OLIEHUBAThH
MIPOTUBOPEUMBYIO U HEAOCTOBEPHYIO MH(OPMALIHIO;

yYMEHUE MPUMEHSTh Pa3IMyHble METOJIbI U 3alPOCHI TP MOUCKE U OTOOpE
MH(}OpMAIM U COOTBETCTBYIOUIUX AAHHBIX, HEOOXOAUMBIX JIJISl BBIMOJTHEHUS
y4eOHBIX M TTO3HABATENIbHBIX 33]1a4 ONPEACIEHHOTO TUIIA, TPUOOPETEHHUE OIbITA
B 00JaCTH HCIMONb30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM,
OBJIaJICHUE KYyJbTYpOM aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX MOUCKOBBIX
CUCTEM, CaMOCTOATEIbHO BBIOMpATh ONTHUMAIBHYIO (OpPMY MpeACTaBICHHUS
MH(pOpMaIMK U WLIIOCTPUPOBATh PEIIaeMble 337a4d HECIOKHBIMH CXEMaMH,
auarpaMMaMu, Ipyrumu GopMaMu rpauky U UX KOMOMHAIUSMU;

YMEHUE UCIONb30BaTh M AaHAJIM3UPOBAaTh B IIpolecce YydyeOHOH U
HCCIIEN0BATENBCKON NEeATEIIbHOCTH uH(pOpMaLIHIO 0 BIIVSIHUU
MIPOMBIIIVIEHHOCTH, CEJIbCKOTO XO3fMCTBa M TPAHCIOpPTa HA COCTOSHUE
OKPY’KaroIIEN TPUPOJHOMN CPEIBI.

KomMMmyHHKaTHBHBIC YHUBEPCAJIbHBIC Y4eOHbIE JeHCTBUA:

YMEHHUs 3aJaBaTh BOIPOCHI (B XOie auayiora W (Wjid) AUCKYCCHUHU) TIO
CYLIECTBY OOCYXKHaeMoil TeMbl, (POPMYIUPOBATH CBOM  MPEIJIOKECHHUS
OTHOCUTEJILHO BBITMOJIHEHUS MPEIOKEHHON 3a/1a4H;

YMEHUSI TPEJCTABIATh TOJYyYEHHbIE Ppe3y/lbTaThl  IMO3HABATEIHHOM
NESATEIbHOCTH B YCTHBIX M MHUCbMEHHBIX TEKCTaxX; JeiarTh IPEe3eHTALUIO
PE3YJBTAaTOB BBIMOIHEHUS! XUMUYECKOTO dKCIIEpUMEHTa (J1TaDOpaTOPHOTO OMbITA,
7a00paTopHOM palbOThl MO KCCIENOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

yMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM M  HCCIEAOBATEIbCKOM  ACSATENBHOCTH TPU  PEIICHUU
BO3HUKAIOUIUX MPOOJIeM HAa OCHOBE yu€Ta OOLIUMX MHTEPECOB M COIIACOBAHUS
no3uui (00CyXJ1eHHs, 0OMEH MHEHUSMHU, «MO3TOBbIE IITYPMbI», KOOPIUHALIUS
COBMECTHBIX JICMCTBUM, OIIPEICIICHUE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOM paOOThI U IpyTHE).

PerynsiTuBHBIC YHHBepCcaJbHbIC Y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITENIbHO OINPENEATh LEIN IEATEIbHOCTH, IIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeIbHOCTh, BRIOMpaTh Hanbosee YpPeKTUBHBIE CIIOCOOBI PElICHUs YUeOHbIX
Y TO3HABATEJbHBIX 3aJad, CAMOCTOSITEIBHO COCTABISITh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJTOPUTM JCWCTBUM NIPU BBINOJHEHUM 3aJaHUKA C YYETOM



MOJIYYCHHS HOBBIX 3HAHWN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIIUSX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOIO pe3yibTaTa 3asBJICHHOW IEJU, YMEHUE
WCIOIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IMpejaraéMbie B YCIOBHUH
3a1aHUM.

NPEAMETHBIE PE3YJ/IBTATHI

B cocraBe npeIMETHBIX pe3yJIbTaTOB IO OCBOEHHUIO O00513aTeIbHOIO

COJEP>KAHMSI, YCTAHOBJIEHHOIO JaHHOW (eAepalibHOM padoyeil mporpammoi,
BBIJICTISIFOT: OCBOCHHBIE OOYYAIONIUMHUCS HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
NeucTBUN, crenuduueckue Uisi TPeaMeTHON o0macT «XHUMHS», BHJIBI
JNEATEIbHOCTH MO TOJYYEHHUIO HOBOTO 3HAHWs, €ro HHTEPIpETalH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xoniry oOydenuss B 8 kJjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIINXCSI YMEHHUIA:

e PAaCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATUM: aTOM, MOJIEKYJIa,
XUMUYECKHUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECH
(omHOpOHASA M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAsI
Y MOJIEKYJISIpPHAsl Macca, KOJIM4YEeCTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi JIOJIsl XMMHUYECKOTO 3JIEMEHTa B COCIAMHEHUHU, MOJSPHBII
00BbEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJb, 3JIEKTPOOTPULATEIILHOCTb,
CTETNCHb OKHUCJICHUS, XMMUYECKasi peakiius, KiacCu(PuKkaius peaxiiuii:
peaKkiMyd COCIUHECHUS, PEaKIMU pa3I0KEHHUs, PEAKIUH 3aMEIICHUs,
peakiuu oOMEHa, 9K30- U JHIAOTCPMUUYECKUE PEaAKIUHU, TEIIOBOU
ahdexT peakuuu, SIPO aTroma, AICKTPOHHBIM CIOM aTroma, aTOMHas
opOuTallb, pauyc aToMa, XUMUUYECKas CBS3b, MOJSPHAsS U HEHOJsIpHas
KOBaJICHTHAsl CBSI3b, MOHHAsl CBSI3b, WMOH, KAaTWMOH, aHUOH, PacTBOD,
MaccoBasi 1015 BelecTBa (IIPOIeHTHAs KOHIICHTPAIIHs) B paCTBOPE;

e WIUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHSATUU U
MIPUMEHSTh ATH TTOHSATHUSI TIPU ONKUCAHUU BEILIECTB U UX MPEBPaICHUN;

e HCMOJIb30BaTh XHUMHUYECKYH) CHUMBOJIUKY [JIsi COCTaBieHUs (opmyn
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIINIA;

e ONpEAeisITh  BaJIGHTHOCTh  aTOMOB  JJIEMEHTOB B OMHapHBIX
COCMHEHHUSX, CTENEeHb OKHUCIEHUS DJIEMEHTOB B  OHMHApPHBIX
COEAMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIAcCy
coeuHeHU 1o QopMysiaMm, BUJI XUMUYECKON CBSI3M (KOBaJICHTHAs U
MOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBarb cMmbica Ilepuomnueckoro 3akona [[. M. Menneneena:
J€MOHCTPUPOBATh NMOHUMaHUE MEPUOANYECCKON 3aBUCUMOCTH CBOWMCTB
XUMUUYECKHX JIEMEHTOB OT WX MojoxkeHus B [lepuonnueckoil cucreme,
3aKOHOB COXPAaHEHHSI MACChl BEILIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YU€HHS, 3aKOHa ABOTaJIpo;

e OIKCHIBATh U XapakTepu3oBaTh TabauuHyto dopmy llepuonnueckoi
CHUCTEMBbl XMMHUYECKUX DJJIEMEHTOB: pasnyaTh TOHATUS «IJIaBHAS
noarpynna (A-rpynna)» u «mnodounas noarpynmna (b-rpynmna)», manbie
U OOJbIINE MEPHUObI, COOTHOCUTh 0003HAYEHHUS, KOTOPhIE UMEIOTCS B
tabnuue «llepuoguueckas cucrema xumuueckux saemeHtoB J[. U.
MeHeneeBa» € YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS AaTOMOB
XUMUYECKUX DIIEMEHTOB (COCTaB W 3apsall sAapa, oOIllee YHuCIo
AIIEKTPOHOB U PACTIPEACIICHUE UX TI0 AIEKTPOHHBIM CJIOSIM);

e KJIacCUQUIIMPOBATh  XMMHUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKHE
BEIIECTBA, XUMUYECKHE PEAKIIUU (IO YHCIIy U COCTABY YUACTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TeII0BOMY 3PdeKTy);



K

XapaKTepU30BaTh (OMHUCHIBaTh) OOIME XUMUYECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACCOB,  MOATBEpKJash  OMHCAaHHUE  MPUMEpPAMHU
MOJICKYJISIPHBIX YPaBHEHNUN COOTBETCTBYIOIINX XUMHUCCKUX PEaAKITHH;
MPOTHO3UPOBATh CBOMCTBa BEIIECTB B  3aBUCHUMOCTH OT UX
KaYECTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX
MPEBPAILCHUN B pa3IUYHBIX YCIOBUSX;

BBIYUCIISAITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEIIIECTB, MACCOBYIO JIOJI0O XHMHYECKOTO »JJieMEHTa 10 (opmyIie
COEMHEHHUs, MAaCCOBYIO [IOJII0 BEIECTBA B PAcCTBOPE, MPOBOAUTH
PacYEThI MO YPAaBHEHUIO XUMUUYECKOW PEAKIUU;

MPUMEHAITh OCHOBHBIC ONEpallMd MBICIUTEIBHON JACSATEIRHOCTH —
aHallu3 M CHUHTE3, CpaBHEHHE, OO0O0OIIEHUE, CHUCTEMAaTHU3aIHIO,
KJIacCCU(UKAIMIO, BBISIBIICHUE MPUYMHHO-CJICICTBEHHBIX CBSA3EH — IS
M3YUYEHHUSI CBOWCTB BEIIECTB M XUMUUYECKUX PEAKIUNA, €CTECTBEHHO-
HayyHbIE  METOJbl  MO3HAaHUS  —  HAONIONIEHHE, HU3MEPEHHUE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICJICHHBIN);

CIENOBaTh TMpaBWjaM  IMOJb30BAHUS XUMHUYECKOM TIOCYyIOM U
71a00paTOpHBIM 00OpPYJOBAaHHMEM, a TaKXKe MpaBujaM oOOpalieHus C
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIHUSIMH TII0 BBITIOJTHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOUpaHUIO
razo00pa3HbIX BemIeCTB (BOAOPOAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB €  OMNPENEIEHHOM MAacCOBOM JIOJEH  PACTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATH U MPOBOAUTH XUMHUYECKUE IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W  KUCIOT € TOMOIIbBIO
MHJUKaTOPOB (JIakMyc, (peHoadTasent, METHIIOPaHX U JPYTHE).

KOHILy 0oOydeHusi B 9 KJiacce MpeAMETHbIE Pe3ysbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTD y OOYHAFOLINXCS YMCHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHSTHUNA: XUMHUYECKHUI
AJNIEMEHT, aTOM, MOJIEKyJia, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE BEILECTBO, BAJICHTHOCTD, JIEKTPOOTPUIATEIILHOCTh, CTEICHb
OKHCJICHHS, XUMHMUYECKas peakius, XUMUYeCKas CBS3b, TEIJIOBOM
s ekt peakiuu, MOJb, MOJAPHBIA OOBEM, PACTBOP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, DJEKTPOIUTHYECKAsT TUCCOLMAIIUS, PEAKIIUU UOHHOTO
oOMeHa, KaTajau3arop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe W
HEOOpaTUMbIC PEAKIIMU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKUCJIUTENIb, BOCCTAHOBHUTEIb, OKHCJICHHE U  BOCCTAHOBJICHHE,
ayuioTponus, aMpOTEpHOCTh, XUMHYECKasl CBSA3h (KOBaJICHTHAs, HOHHAS,
METaJINTNYecKas), KpUCTAIMYecKass pemEéTka, KOppo3us METaslioB,
CILJIaBbl, CKOPOCTh XHMMHYECKOW peakIuu, MPeaeabHO OMyCTUMAas
xoHueHtpauus [1/IK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATHH H
MPUMEHSITh 3TH TOHATHUS MPU OMMCAHUH BEUIESCTB U UX MPEBPaICHUH;
UCIIOJIb30BaTh XWMHUUYECKYIO CHUMBOJIMKY JJIsI COCTaBiieHUs (Ghopmys
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIINU;

ONpPENENATh BAJIEHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKUX
AIIEMEHTOB B COEAMHEHUAX PA3JIUYHOTO COCTaBa, MNPHUHAIJICKHOCTh
BEUIECTB K OMNpEEIEHHOMY KJacCy COEIMHEHUN Mo (opmyrnam, BHI
XUMUYECKOM CBsi3M  (KOBaJEHTHasi, HWOHHAs, MeTajuinueckas) B
HEOPraHWYEeCKUX COEIMHEHMUSIX, 3aps] MOHA M0 XUMHUYECKOU (opmyrie,
XapakTep cpeAbl B BOAHBIX PAaCTBOPAaX HEOPraHMYECKHX COEIMHEHUM,
THUII KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;



packpeiBath cmbica llepuogmueckoro 3axona JI. 1. Menneneera u
JEMOHCTPUPOBATh €ro MOHUMAHME: OINKCHIBATH M XapaKTepU30BaTh
Tabmmunyto ¢popmy [lepuogndeckoit CHCTEMBI XUMUYECKHIX 3JIEMEHTOB:
pasnuyarh MOHATHS «TIaBHas moArpymma (A-Tpynma)y U «moOodHas
noarpynna (b-rpymnma)», mansie ¥ OOJbIIME TEPUONBI, COOTHOCHUTH
0003HauCHMS, KOTOPhIE MMEIOTCS B MEPUOAMYECKON Tabiuie, C
YUCJIOBBIMH  XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsll sapa, OOIIee 4YUCIO SJICKTPOHOB U
pacmpeneieHue WX TO DJICKTPOHHBIM CJIOSM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U X COCIUHEHUMN B
npeaenax MajblX NEPUOJOB U IJIABHBIX MOATPYMII C YUYETOM CTPOCHHS
HX aTOMOB;

KJIacCU(UIIMPOBATh ~ XUMUUYECKHUE  DJIIEMEHThI,  HEOpPraHUYECKHUe
BEIIIECTBA, XUMHUECKHUE PEAKIMU (IO YUCTY U COCTABY YYaCTBYIOIINX B
peakIMy BEIECTB, MO TEII0BOMY 3((eKTy, M0 U3MEHEHUIO CTENEeHEN
OKHCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CreU(PUUECKUE XUMUYECKUE
CBOMCTBA MPOCTBHIX M CIOXKHBIX BEIIECTB, IMOATBEPXkKIAs OIMUCAHUE
MpUMEPaMH MOJIEKYJSIPHBIX M MOHHBIX ypaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

COCTaBIIITh yYPaBHEHUS AJICKTPOJIUTUYECKON AUCCOIMAIMU KHUCIIOT,
HIeJI0Yed W COJIEH, TOJIHBIE M COKpPAIIEHHBIE YPAaBHEHUS pPEAKIUN
MOHHOTO  OOMEHa, YypaBHEHUS  peakiui,  MOATBEPKIAOLINX
CYIIIECTBOBAaHHE T€HETUUECKOM CBSI3M MEXK]Y BEIECTBAMU Pa3IMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIUn
MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakLuid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHWUS,
BO3MO)XHOCTH TIPOTEKaHUS XMUMHYCCKUX IMPEBPANICHUN B Pa3IMYHBIX
YCJIOBUSX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MACCOBYIO JOJII0 XHMHUYECKOTO »3JeMeHTa Mo ¢dopmyIe
COEIMHEHHs, MAacCOBYIO [OJII0 BEIIECTBA B PacTBOpPE, MNPOBOIUTH
PACUETHI TI0 YPABHEHUIO XMMUYECKOU PEAKIUH;

coOmogaTh  MpaBWiIa  TOJBb30BAHUS  XUMHUYECKOW  MOCylIod W
Ja00paTOpHBIM 00OpPYIOBAaHUEM, a TakXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSMU T10 BBHITIOJIHCHUIO
Ja00PATOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYEHUIO U COOMPAHUIO
ra3zo000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIIUM, TMOJATBEPKIAIOIINE KAYeCTBEHHBIM COCTaB
pPa3IMUHBIX BEIECTB: pACIO3HABaTh OIBITHBIM IMYyTEM  XJIOPHI-,
OpoMun-, wuomuna-, KapboHar-, Qocdar-, cuaukar-, cymnbdar-,
TUAPOKCUI-MOHBI, KAaTHOHBI aMMOHHS W HMOHBI W3YYCHHBIX METAJIJIOB,
MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEILIECTB;
OPUMEHSATh OCHOBHBIE OINEpPAllMd MBICIUTEIBLHON JIEATETbHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHUE, 0000IleHrne, CUCTEMaTU3aluIo,
BBISIBJICHUE TIPUUMHHO-CJIEICTBEHHBIX CBSI3€W — JJI1 U3YUYEHUsI CBOMCTB
BEUIECTB M XUMUYECKHX pEaKIUW, €CTECTBEHHO-HAy4YHbIE METObI
NO3HAHUS — HaONIO[IEHUEe, U3MEpPEHHEe, MOJIETMPOBAHKE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaumenoBanue KosmmuectBo yacos
Ne DJIeKTpPOHHbIe (LU (POBHIE)
pa3aeioB U TeM KonTpoabHble IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NMPOrpamMMbl pPadoThI padoThI
Pa3nea 1. [lepBoHauajibHbIe XUMHYECKHE MOHSATHS
XuMuUs1 — BaKHast
11 00J1aCTh €CTECTBO3HAHUS 5 5 bubmuoreka [IOK
' ¥ [IPaKTHYECKOM https://m.edso0.ru/7f41837c
JESITEJIbBHOCTH YEeJI0BEKa
12 BemiecTBa 1 XUMHUECKHE 15 1 bu6mmoreka [JOK
' peaxIun https://m.edsoo.ru/7f41837c
Wroro mo paznemy 20
Pasnes 2. BaskHeiilune npeacTaBuTe I HCOPraHUYECKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnuorexa [HOK
' [TonsiTre 06 okcumax https://m.edso00.ru/7f41837c
99 Bonopon.ITonsitue o g 1 butmoreka [IOK
' KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. 5 1 1 bubnuoreka [IOK
' [Mousitrie 06 OCHOBaHUAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJTacChl Eus OK
2.4 HEOPraHUYECKUX 11 1 1 nomorexa L

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Hroro no pazneny 30

Pasjnen 3. Ilepuonnyecknii 3axkoH u Ilepuoauveckas cucrema xumudeckux 1eMenToB Jl. U. MenneneeBa. CTpoeHue aToMoB.
XumMnueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMU

ITepuoanyeckuit 3aK0H U

[Tepronuueckas cucrema
bubaunorexa IIOK

3.1
XHMITHECKIX STCMEHTOR ! 1 https://m.edsoo.ru/7f41837c

J. 1. Menaeneena.
Crpoenue aroma

XHUMHUecKas CBSI3b.

3. OKUCIUTENbHO- g 1 bu6mmoreka [JOK
' BOCCTaHOBUTEIbHEIE https://m.edsoo.ru/7f41837c
peakuumn
bu6mmoreka [JOK
u
TOTO MO pasiety 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB IT10O ITPOI'PAMME 68 4 6
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9 KIIACC

HauMeHoBaHue KosmuecTBo yacos
Ne DJIeKTpPOHHbIe (HH(POBHIE)
pa3nenoB U TeM KonTpoabHble IIpakTHYeckue
n/n Bcero o0pa3oBare/ibHbIE Pecypchl
nporpamMmbl padoTbI padoTbI
Paznea 1. BemecTBO 1 XUMHYECKHE PeaKIUN
[ToBTOpEHUE N
11 yIoIyOJaeHre 3HaHUU 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JiesiOB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OCHOBHBIE
12 3aKOHOMEPHOCTH 4 bubmmorexa [TOK
' p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEaKINil
DNEeKTPOIUTHYECKAS
13 JIUCCOITAAITHS. g 1 1 bubmoreka [IOK
' XUMHUYECKUE PEAKLIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M X COeIMHEHUS
OO6m1as xapakTepucTuKa
Paicrep BuGmnorexa [OK
2.1 XUMHYECKHX 2JIEMEHTOB 4 1
https://m.edso00.ru/7f41a636
VIIA-rpynmnsl. I'anorenst
OO61as xapakTepucTuKa
bubmoreka [IOK
2.2 XUMHYECKHX 2JIEMEHTOB 6

VIA-rpynnsl. Cepa u e€

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



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

OO61mas xapakTepucTuKa

53 XUMHUYECKHUX DJIEMEHTORB 7 bubmunoreka [IOK
' VA-rpymist. A30r, https://m.edsoo.ru/7f41a636
dbocdop u ux coequHEHUS
OO01mas XxapaKTepUCTHKA
XUMHUYECKHUX JIEMCHTOB By 10K
noIMoTeKa
2.4 IVA- Y%
rp}inm’l HIepoiH 8 https://m.edsoo.ru/7f41a636
KPEMHHU U UX
COCTMHCHUS
Hroro no paszuneny 25
Paznen 3. MeTajibl M UX COeTUHEHUS
31 OO0mue cBoicTBa 4 bubmuoreka [IOK
' METAILIOB https://m.edso00.ru/7f41a636
3.9 Baxuerime MeTamibl 1 16 bubmuoreka [IOK
' WX COEMHEHNUS https://m.edso00.ru/7f41a636
Hroro o pazaemy 20

Paznen 4. Xumus u oxkpy:kamomas cpeaa

41 BemecrBa u marepuaisl B 3 butmoreka IIOK
' JKU3HH YeI0oBeKa https://m.edsoo.ru/7f41a636
Hroro o pazaeny 3
Pe3epBHOE Bpems 3 bubmorexa [JOK

https://m.edsoo.ru/7f41a636
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ITOYPOYHOE IINTAHUPOBAHUE
8 KUIIACC

JJIeKTPOHHBbIE HU(POBLIE

Ne i/ Tema ypoka
KosnuecTBo yacoB oOpa3oBare/ibHbIE pecypcChl

Kontpoabsusbie | IIpakTuyeckue
Bcero
padoThbI padoThbI
[Tpenmer xumuu. Posib
1 XHUMHH B ’KU3HU 4YEJIOBEKA 1 bubnnorexa LIOK
' https://m.edsoo.ru/ff0d210c
Tema un BemecTBa
9 [TonsTue 0 MmeTomax 1 bu6moreka [IOK
MO3HAHUS B XUMHUU https://m.edsoo.ru/ff0d227¢
[TpaxTrueckas padora Ne 1
«IIpaBuna paboThI B
3 J1a00PATOPUA U IIPUEMBL 1 1 Bubrmorera [IOK
patop P https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTopHbIM
000pyI0BaHEM)
YucTele BelecTBa U CMECH.
4 CrocoOsbl pa3aenenus 1 bubmmorexa LIOK
. pasl https://m.edsoo.ru/ff0d26ca
cMmecen
bub6mmoreka [IOK
5 A
TOMBL I MOJICKYITBE 1 https://m.edsoo.ru/ff0d2a6c¢
XUMHAYECKUE DIIEMEHTEI.
6 3HaKu (CUMBOJIBI) 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX DJIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

[Ipocthie u caoxHbBIE bubnuoreka [JOK
7
BEIIEeCTBA https://m.edsoo.ru/ff0d2a6¢c
8 ATOMHO-MOJIEKYJIIPHOE bubmuotexa [IOK
y4yeHue https://m.edso0.ru/ff0d2d50
3aKoH MMOCTOSHCTBA COCTaBa
BeIeCTB. XUMHUUYECKas
9 dopmyna. BameHTHOCTD bubamorexa LIOK
pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX
9J1€MEHTOB
OTtHOcCHUTENbHAS aTOMHAs
10 | macca. OTHOCHTEIBHAS bubmorexa [JOK
) https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsi Macca
MaccoBas 10
11 | XHUMHUYECKOro dIIEMEHTA B bubmorexa [TOK
https://m.edsoo.ru/ff0d350c
COEMHEHNHT
12 KonuuecTBo BemiecTna. bu6moreka [JOK
Mouns. MonsipHas macca https://m.edsoo.ru/ff0d5230
dusnyeckre U XUMHIECKUE
13 | saBaeHus. XuMuueckas bubmorexa LOK
’ https://m.edsoo.ru/ff0d37fa
peaxius
[Ipu3Haku u ycnoBus
14 | mporexkaHUs XUMAYECKAX bubmorexa LHOK
p . https://m.edsoo.ru/ff0d3al6
peakuui
3aKOH COXpPaHEHHS MaCChl
bu6mmoreka [IOK
15| BemecTB. XUMHYECKHE

ypaBHEHUs

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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Brrauciaenus KonmyuecTna,
MacChlI BEIIIESCTBA 110

bubaunoreka I[IOK

16 YPaBHEHUSAM XUMHUYECKUX https://m.edsoo0.ru/ff0d5708
peakuuii
Kinaccudukanus

17 | XEMHICCKHX peakuuin bubnuotrexa LIOK
(coemuHeHus, pa3IoKeHUs, https://m.edsoo.ru/ff0d3f34
3aMeIleHHsI, 0OMEHa)

M. B. JIoMmoHOCOB —

18 Y4EHBIA-IHIUKIIONEUCT. bubnuotrexa LIOK
O06o0061IEHNE U https://m.edsoo.ru/ff0d40c4
CUCTEeMaTHU3allus 3HaHUU
Kontponbhas padora Nel no

19 | rteme «BemectBa bubmioreia OK

https://m.edsoo.ru/ff0d4290
XUMHUYECKUE PEaKIIUI»
Bo3nyx — cMech ra3os.

20 Cocras Bo3ayxa. Kuciopon bubmuoreka [IOK
— BJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
duznyeckre U XUMUICCKUE
CBOMCTBA KUCJIOpOAa

21 | (peakuuu OKHCICHHMS, bubmoreka IOK

https://m.edsoo.ru/ff0d4614
ropenue). [lonstie 00
OKCHJIaX
99 Cnoco0sI moyueHus bubmuotexa [IOK

KHCJIOpo/ia B 1abopaTopuu u

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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IMPOMBIINIJICHHOCTH.
IIpumeneHune kucnopona

TenunoBoii a3 dexr
XMMHYECKON pEaKInu,

TIOHSTHE O bubaunoreka I[IOK
23
TEPMOXUMUYECKOM https://m.edso0.ru/ff0d4790
YpaBHEHHUH, IK30- U
SHIOTEPMUYECKUX PEAKIIMSIX
TormBo (HedTh, yroib u
24 MeTaH). 3arpsi3HeHue bubnuotrexa LIOK
BO3/yXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAIICHUS
Bonopon — sneMeHT u
25| 1 OCTpoe BEIIECTBO bubmmorexa [JOK
P HHECTEO- https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B ipupozne
duznyeckre u XUMUICCKUE
26 | cBoiicTBa BOIOpOIA bubmmorexa [JOK
pOaa. https://m.edsoo.ru/ff0d4ddo
IIpumenenne Bopopoaa
97 ITonsTHE O KHCHOTAX U bu6moreka [IOK
COJSIX https://m.edsoo.ru/ff0d50d2
08 CriocoObI moTy4YeHust bubmoteka [JOK
BOJIOpOJIa B JIaboparopuu https://m.edsoo.ru/ff0d4dd0
29 MonsipHbIit 00BEM ra30B. bubmuotexa [IOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
30 Brorancienns o0béma, bubmuoreka [IOK

KOJIMYCCTBA BCIICCTBA Ira3a

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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0 €T0 U3BECTHOMY
KOJIMYECTBY BEIECTBA WU
00BEMY

Brruucnenus 00bEMOB ra3oB

10 YPAaBHEHUIO pEaKlIUy Ha bubnuoreka [JOK
31 n
OCHOBE 3aKOHa 0OBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
DU3NYECKHE U XUMUYECKHE bubaunoreka [IOK
32 .
CBOICTBA BOAEI https://m.edsoo.ru/ff0d587a
33 CocrtaB OCHOBaHMII. bubmuotexa [IOK
[TonsiTre 006 MHIMKATOPAX https://m.edsoo.ru/ff0d59e2
Bona kak pacTBOpHUTEIb.
Hacelennsie u
34 | HEHACHIIIICHHBIE PACTBOPHI Bubmrorexa LIOK
= p PPl https://m.edsoo.ru/ff0d5b40
MaccoBast o4 BemecTsa B
pactBope
[Tpaktuyeckas padora Ne 2
«Paznenenue cmeceit (Ha bubmuotexa [IOK
35
IIPUMEPE OUUCTKU https://m.edso0.ru/ff0d28c8
MOBApEHHOM COJN)»
[TpakTrueckas paborta Ne 3
no teme «Ilonyuyenue u bubnuoreka [JOK
36
cobupaHue KUCIOpoa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHUE €TI0 CBOWCTBY
37 [TpakTruaeckas pabora Ne 4 bubaunoreka [IOK

o teme «Ilonyuenue u

https://m.edsoo.ru/ff0d4f42
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coOupaHue BOIOpo/a,
W3YUYEHHE €T0 CBOMCTBY

[Tpaktuyeckas padora Ne 5
1o reme «IIpurorosinenue

38 ACTBOPOB C OIIPEICAEHHOM bubmorera HOK
p pu ? A https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JICH
PacTBOPEHHOTO BEIIECTBAY
KontponpHas pabora Ne2 no
39 | teme «Kucnopoa. Bomopon bubmorexa [JOK
POA. PO https://m.edsoo.ru/ff0d6342
Boga»
OKcHIBL: COCTaB,
40 | wmaccudukanus bubmorexa HOK
e, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tomydenne 1 XUMUIECKHE
41 CBOMCTBA KHCIIOTHBIX, bubaunoreka [IOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB,
42 | wmaccudukanus bubmorera HOK
10, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Tosmyuenue u xumMudeckue bubnuoreka [JOK
43 . .
CBOMCTBA OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras,
44 | xmaccudukanus bubmorera HOK
T, https://m.edsoo.ru/ffOdfee2
HOMEHKJIIaTypa
45 | TlonmydeHue U XUMUYECKHE bubmoteka [JOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

CBOMCTBA KUCJIOT

https://m.edsoo.ru/ff0dfee2

Comnu (cpeanue):

46 HOMEHKJIATypa, CIIOCOOBI bubmuotexa [IOK
MOJIy4YEHHUS, XUMUYECKUE https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTuueckas padborta No 6.

Pemenne

47 AKCHEPUMEHTAIBHBIX 3a7a4 bubmuotexa [IOK
1o TeMe « OCHOBHBIC KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKHUX
COEIUHEHUN)

I'eneTnyeckas cBsI3b MEXKIY
48 | kmaccaMu HEOpraHMYECKHX bubmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COeIMHECHUI

49 0O0001eHne 1 bu6moreka [IOK
cucTeMaTu3alus 3HaHU https://m.edso0.ru/00ad9ch2
KonTponbhas pabota Ne3 no
Teme "OCHOBHBIC KJIACCHI bu6mmoreka [IOK

50
HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
coeqnHeHui"

[IepBblie monbITKH
KJacCH(bHKaIIUN
51 XI/IMI/I‘-IS():KI/IX DJIEMEHTOB bubmorera HOK
’ https://m.edsoo.ru/00ad9ffa
ITonsiTHE O rpymmax
CXOJHBIX DJIEMEHTOB
52 | Tlepuonnueckuii 3aKOH U bu6mmoreka [IOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Iepuonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB /1.
U. Meunneneena

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

53 [lepuoasl, rpymisl, bubnuoreka [IOK
IIOArPYIIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. Cocras bubmuotexa [IOK
aTOMHBIX sAnep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX
55 000JI04eK aTOMOB AJIEMEHTOB bubmuotexa [IOK
[lepuogmyeckoit cuctemsl /1. https://m.edsoo.ru/00ada6bc
H. Menpaeneena
XapakTepucTuka
XUMHYECKOTO 2JIEMEHTA 10
56 | ero MoyIOKEHUIO B bubamorexa [IOK
- https://m.edsoo.ru/00ada824
[Iepnonnueckont cucreme /1.
U. Menpaeneena
3unavenue [lepuonnueckoro
3aKOHA JIJIST Pa3BUTHSI HAYKH
57| un aKTI/IKI/Ip 1 Y bubaunoreka [IOK
P . https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN,
TMIeIaroT ¥ TPKIaHIH
DJIEKTPOOTPHULIATENEHOCTh
58 aTOMO]I: xmfnqecxnx bubmmorexa [JOK
https://m.edsoo.ru/00adaab8
2JIEMEHTOB
bubmoteka [JOK
59 | HonHnast xumuueckas CBsI3b nommoreka L1

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

60 KoBanenTnas nonspHas 1 bubmorexa [JOK
XUMHUYECKAsA CBA3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenosspHast 1 bubmuotexa [IOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62| Crenenp oxucnennus 1 https://m.edsoo.ru/00adae28
OKHUCIATEIHLHO-
63 | BOCCTAaHOBUTEJILHBIE 1 bubmmorexa [OK
https://m.edsoo.ru/00adb076
peakiuu
64 OKucauTenu u 1 bubaunoreka [IOK
BOCCTAHOBUTEIIHN https://m.edsoo.ru/00adb076
KonTponbhas pabota Ned4 o
65| teme «CtpoeHue aroma 1 bubmmorexa [OK
p ) https://m.edsoo.ru/00adbh486
XUMHYECKAs CBA3ELY
Pe3epBHBIN YPOK.
66! o 60§ eHI/IeyII/:I) 1 bubauoreka [IOK
H . https://m.edsoo.ru/00adb33c
CUCTEMAaTH3aIUs 3HAHUH
PesepBHEbIi ypOK.
| o 60§ eHI/IeyII; . Butmorexa [IOK
H . https://m.edso00.ru/00ad9ch2
CUCTEMAaTHU3alUs 3HAaHUN
PesepBHEI ypOK.
68 O6og eHI/IeyII/: 1 Bubmiorexa LIOK
H . https://m.edsoo.ru/ff0d61c6
cUCTEMAaTHU3alUs 3HAHUN
OBHIEE KOJIMYECTBO 68 6

YACOB I1O ITPOI'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

DJIeKTpOHHbIe Hn(ppoBbIe

Ne i/ Tema ypoka
KosnvecTBo yacoB oOpa3oBare/ibHbIE pecypcChl
KonTpoabnsbie | IIpakTuueckue
Bcero P P
padoThI padoThI
[Iepnonnueckuii 3aK0H.
[Iepunonnueckas
CHUCTEMA XUMHYECKUX 1 bubmorexa HOK
https://m.edsoo.ru/00adb59
anemeHToB /1. H.
Meneneena
3aKOHOMEPHOCTH B
H3MEHCHUU CBOICTB L bubmumoteka IIOK
XUMHUYECKUX DIIEMEHTOB https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u
HOMEHKJIaTypa 1 bubnuorexa HOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEILIECTB
Bunper xumudeckon
CBSI3U U TUIIBI 1 butmoreka IIOK
KPUCTaJUINYECKUX https://m.edsoo.ru/00adbac6
pemeToK
KonTpomnsnas padora
1 1

Nel o teme



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

«IToBTOpEHUE N
yIIyOJieHne 3HaHU I
OCHOBHBIX Pa3/ieJioB
Kypca 8 kiacca»

Knaccudukanus
XUMHYECKHX PEAKLIHI
0 pa3JInYHbIM
MpU3HaAKaM

bubaunorexa IIOK
https://m.edsoo.ru/00adbch0

ITonsTHE 0 CKOpOCTH
XUMHYECKON peakIvu.
[loHsiTHE O TOMOTE€HHBIX
U T€TEPOTreHHBIX
peakusax

bubauorexa IIOK
https://m.edsoo.ru/00adbe9a

ITonsTHe o
XUMHYECKOM
paBHOBecuU. PakTOPHI,
BIIMSIIOLIIME HA CKOPOCTH
XUMHYECKON peakliuu U
MIOJIOKEHUE
XUMHYECKOTO
paBHOBECHS

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTENBHO-
BOCCTAaHOBUTEIILHBIE
peakIuu

bu6mmoreka IIOK
https://m.edsoo.ru/00adcade

10

Teopus
NIEKTPOIUTUIECKOU
JUCCOLUALNY.

bubmuoreka [IOK
https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

CunbHbIE U c1adblie
DJIEKTPOJIUTHI

HNonHble ypaBHEHUS

bubmuoreka [IOK

11
peaxkuuit https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA
KHCJIOT 1 OCHOBAHUU B
12 CBETE MIPEACTABICHUI Bubmaorexa IIOK
ped . https://m.edsoo.ru/00add5d8
00 AIIEKTPOTUTHICCKOM
NUCCOLIMAIINT
XMUMHYECKHE CBOMCTBA
COJIEH B CBETE
13 IIPENCTABIEHUNA 00 Bubmaorexa I[[OK
el . https://m.edsoo.ru/00add8b2
ANMEKTPOTUTHIECCKON
IUCCOLHAIINHT
14 ITonsiTre o ruaponmse bubnuorexa IJOK
coyen https://m.edsoo.ru/00add9d4
O0600111eH1E U
15 cucTeEMaTU3aInsa Bubmaorexa IIOK
o t https://m.edsoo.ru/00addd12
3HAHUNA
[TpakTuueckas pabota
16 Ne 1. «Pemenue bubmuoreka [IOK
AKCIIEPUMEHTAITBHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KontponwsHas padora Bus OK
17 Neo2 o TeMme nbnuotexa I

«DNEKTpOoIUTUYECKAs

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



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

JIMCCOITHAITHS.
XUMHUYECKHUE PEAKLINH B
pacTBopax»

18

OOm1as xapakTepuCcTUKa
raJIOTeHOB.
XHUMUYECKUE CBOMCTBA
Ha [IpUMepe xJiopa

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

19

XJIOpOBOZIOPO/I.
Consnas KucJIoTa,
XHMHYECKHE CBOICTBA,
MOJTy4eHue,
MIPUMEHEHNE

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

20

[IpakTrueckas pabora
Ne 2 o teme
«IlomydeHnue consgHOU
KHUCJIOTBI, U3yYEHHE €€
CBOMCTBY

bubmumoteka IIOK
https://m.edsoo.ru/00ade348

21

Breraucnenus mo
ypaBHEHUSIM
XUMUYECKHUX PEaKIIHii,
€CJIU OJYH U3
pEeareHToB J1aH B
H30BITKE

bubmoreka [IOK
https://m.edsoo.ru/00ade488

22

OO1as XxapakTepucTuka
351eMeHTOB VIA-
TPYyIIIBL

bu6mmoreka IIOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

23

AnnotrponHsie

MO (HUKAIINN CEPHI.
Haxoxnenue cepbl u e€
COCIMHECHHI B TIPUPO/IC.
XuMu4JecKrue CBOiCTBa
cepbl

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBonopo,
CTpoeHHe, puznuecKue
1 XUMHYECKHE
CBOMCTBA

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

25

Oxkcunpl cepol. CepHas
KHCIOTa, (U3NUYECKUE U
XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE

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

26

XUMUYECKUE PEaKIINH,
JIEKAIUE B OCHOBE
IIPOMBIILIIIEHHOTO
crioco0a Moy4eHus
CEpPHOM KHUCIOTBHI.
XUMHUYECKOE
3arpsi3HeHNe
OKpY>KaroIlen cpebl
COEIUHEHUSIMH CEPBI

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

27

Briuucienune MaccoBoit
IOJIN BBIXOJa HpOJIYKTa
peakiuu

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

28

OO6mras xapakTepucTuKa

bubmoreka [IOK



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

3JIEMEHTOB V A-TpyIIIbL.
A30T, pacupocTpaHeHHe
B IIpUpoze, pusnueckue
U XUMHUYECKHE
CBOICTBA

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

29

AmMMmHak, ero
(buznveckue u
XHUMHUYECKHE CBOWMCTBA,
MOJTyYCHUE U
MIPUMCHCHHE

bubaunorexa IIOK
https://m.edsoo.ru/00adf004

30

[IpakTrueckas pabota
Ne 3 o Teme
«ITonyuenne aMmmuaxa,
W3YUYEHUE €r0 CBOMCTBY

bubmmoteka IHIOK
https://m.edsoo0.ru/00adf180

31

A3oTHas Kuclora, eé
¢buznyeckue u
XUMHYECKHE CBOHCTBA

bubmmoteka IIOK
https://m.edsoo.ru/00adf306

32

Hcnonp3oBanne
HUTPATOB U COJIEU
aMMOHHS B Ka4eCTBE
MUHEPaIbHBIX
yIAOOPEHHUIA.
XUMHUYECKOE
3arpsi3HeHue
OKpY>KaroIlen Cpebl
COETMHEHUSIMH a30Ta

bu6mmoreka IIOK
https://m.edsoo.ru/00adf518

33

dochop. Oxcua

bubmoreka [IOK



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdopa (V) u
docdopHas kuciora,
buznveckue u
XHUMHUYECKHE CBOWCTBA,
MOJTyYCHHE

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

Hcnonp3oBanne
¢dbocdaros B kauecTBe

MHUHEpaJIbHBIX
34 | yuoGpenmi. bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20
3arps3HeHue
MPUPOIHON CPEJIbI
docharamu
VYrmepon,
g5 | PacmpOCTpaHeHue B bubnuoreka [IOK
npupoje, pu3ndeckue u https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcumpl yruepoaa, ux
busnueckue u
XHMHUYECKHE CBOMCTBA.
36 | Dkoioruyeckue bubmmorexa [OK
https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIE
C OKCHJIOM yTJIepoJia
(V)
37 VYronbHas KUCIOTA U €€ bubmuoreka [IOK
Conu https://m.edso0.ru/00ae006¢
38 [TpakTuyeckas pabora Bubnuoreka [IOK

Ne 4 o Teme

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

"[lonyuenue
YIJIEKUCIIOTO Ta3a.
KauectBennas peakuus
Ha KapOoHar-uoH"

39

[TepBoHauasnbHbIC
MOHATHUS 00
OpraHUYeCKUX
BEILECTBAX KAK O
COEIMHEHUSX yITIEpoaa

bubauorexa IIOK
https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero
COECUHEHUS

bubaunorexa IIOK
https://m.edsoo.ru/00ae080a

41

[IpakTrueckas pabora
Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJa4 110 TeMe
«Baxneiimnine
HEMETaJTLI U UX
COCIMHEHMS

bubmumoteka IIOK
https://m.edsoo.ru/00ae0bf2

42

KontponwsHas pabora
Ne3 mo teme
«Baxneiimniue
HEMETAJUILI U UX
COCIMHEHMSDY

bu6mmoreka IIOK
https://m.edsoo0.ru/00ae0el8

43

OO1as XxapakTepucTuka
XHUMHYECKHX DJIIEMEHTOB
— METAJIJIOB.

Meramnndeckas CBI3b U

bu6nmoreka IIOK
https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTalIndecKas
KpUCTAJITUYECKas
pemérka. dusnueckue
CBOICTBa METaJJIOB

XUMHUYECKHE CBOMCTBA

METaJIIOB.
44 | DAEKTPOXUMHUYECKHI bubmorexa HOK
P B https://m.edsoo.ru/00ael1156
PAI HAaPSDKCHUHA
METaJIJIOB
OO6mme crocoOs
MOJTy4eHHUs] METAJLIOB.
CnuiaBbl. Beraucienus
45 | TO YPaBHEHHAM bubnuoreka [IOK
XUMHUYECKHUX PEaKLUi, https://m.edso0.ru/00ae1156
€CJIM OJTUH U3
pEareHTOB CONEPIKHUT
MIPUMECH
46 ITonsTtue o Koppo3uu bubnuoreka [IOK
METaJJIOB https://m.edso0.ru/00ae1278
bu6mmoreka IIOK
47 €JI0YHBIC METaJIJIbI
H https://m.edsoo.ru/00ae14b2
48 OKcuzibl ¥ TUIPOKCHUIBI bubmmoreka [IOK
HATpUA U Kaaus https://m.edsoo.ru/00ae14b2
IIlenouHo3eMeNbLHBIE
. bubmuoreka [IOK
49 METaJLIbI — KaJIbIUHA U

Margum

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



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

Baxxneiiniue

bu6mmoreka [JOK

50
COCIMHEHUS KAJILIUS https://m.edsoo.ru/00ael5e8
O06001menue u
51 CUCTEMAaTHU3aLUs
3HAaHUU
JKécTtrkocTh BOALI U
52 | cnocoOmI eé bubmorexa [JOK
https://m.edso00.ru/00ae1886
yCTpaHEHUs
[IpakTuueckas pabota
53 No 6 o Teme bubmuoreka [IOK
"YKEcTKOCTEL BOABI U https://m.edsoo.ru/00aelae8
MeTozbl €€ ycTpaHeHus"
bu6mmoreka [IOK
54 | A i
JTEOMIHITH https://m.edsoo.ru/00aelc64
55 AmpoTtepHbIe cBOICTBa bubnuoreka [IOK
OKCHJA Y TUIPOKCUA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 | XK
e1eso https://m.edsoo.ru/00ael1d86
Oxcuapl, THAPOKCUIEI U
57 | comm J:Kenese)ll I()H) u " bubmmorexa [JOK
https://m.edsoo.ru/00ae35e6
xenesa (1)
O0006111eH1E U
58 | cucremarnsamus
3HaHUHU
59 [IpakTrueckas pabota bubmmoreka [IOK

Ne 7. Pemenune

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



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

AKCIIEPUMEHTAJIbHBIX
3aJ1a4 110 TeME
«Baxneinmume MeTalIbI
M UX COSIUHEHUS

60

Breraucnenus mo
YPaBHEHUSAM
XUMHYECKUX PEaKIUi,
€CJIY OJIUH U3
pEeareHToB JlaH B
M30BITKE WU COACPIKUT
npuMecH. Beruncnenus
MacCOBOM JOJIM BBIXOJa
MPOAYKTa PeaKiuu

bubaunorexa IIOK
https://m.edsoo.ru/00ae1750

61

O0600111eH1E U
cucreMaruisanus
3HAHUH

62

KontponwsHas pabora
Ne4 o Teme
«BaskHenme MeTalIsl
H UX COETUHEHUSD)

63

BemecTtBa u MaTtcpualibl
B IIOBCEIHEBHOM KU3HU
YCIO0BCKa

bu6mmoreka IIOK
https://m.edsoo0.ru/00ae3f50

64

XuUMHUECKOE
3arpsi3HEHUE
OKpY>KaroIlen Cpebl

bu6mmoreka IIOK
https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

Ponb xuMuu B perieHuun
bu6mmoreka [IOK

65
JKoJIorTHeCKIX 1 https://m.edsoo.ru/00ae4270

npobiaem

Pe3epBHblii ypok.

66 O06o0061ieHue U L bu6mmoreka [JOK
cucTeMaTHh3aIusa https://m.edsoo.ru/00ae0d0a
3HAHUHU

Pe3epBHblii ypok.

67 O600mmenue u 1 bubaunorexa IIOK
cucTeMaTHh3aIusa https://m.edsoo.ru/00adb33c
3HAHUH

Pe3epBHbIii ypok.

68 O06001menue u L bubmmoteka IHOK
CHUCTEeMaTHU3aIIsI https://m.edsoo.ru/00ad9cb2
3HAHUH

OBHIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME 68 4 !



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YAEHUKA
* Xumus, 8 kiacc/ 'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxkimmonepHoe oouiectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AKHI/IOHepHOG 06IHGCTBO «HBI[&TGJIBCTBO «HpOCBGH_[eHI/Ie»

METOIUYECKUE MATEPUAJIBI JJJISA YUYUTEJIA

1. I'abpuensn O. C., Bockoboitnukosa H. I1., Surykosa A. B. HactonbHas
KHHUTa yuuTens. Xumus. 8 ki1.: Metogudeckoe mocooue. - M.: Jlpoda, 2021.
2. I'abpuensn O. C., Amyxkosa A. B. Terpaas ais 1abopaTopHbIX OIMBITOB U
npaktudeckux padot. 8 k1. K yuednuky O. C. 'abpuensana « Xumus. 8 Kiaccy.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensaa
«Xumusny. 8 knacc / O. C. 'abpuensn. — M. : Jlpoda, 2021. — 109.

4. Tabpuensa, O. C. Meroanueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusny. 9 knacc / O. C. 'abpuensan. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHoaoruueckue kaptel K yueOHuky O. C. ['abpuensna « Xumus.
8 kimacc» : Mmetogudeckoe mocooue / JI. 1. Acanosa. — M. : JIpoda, 2020

6. Xumus : TexHosjoruueckue kaptel K yueOHuky O. C. ['abpuensna « Xumus.
9 knace» : Mmeronuueckoe nmocoodue / JI. M. AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTposbHBIE U TpoBepoUYHbIe paboThl K yueOHuky O. C.
INa6puensna «Xumust. 8» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. Yiakosa
u ap. - M.: Jlpoda, 2022. nanubie



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

Beenutenannsiehttp://www.chemnet.ru ['azeta « XuMus» U CaiiT A yUUTEINS
«5l nny HA ypOK XUMHU»

http://him.1september.ru Equnas xomnekius LIOP: [IpenmeTHas komekmus
«XUAMUD)

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
skcriepuMeHThl: XxuMud. Komnexkuust Poccuiickoro o01eo0pa3oBaTebHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoit

http://www alhimik.ru Becepoccuiickast omuMnuana mKoIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuyeckasi XuMus: JIEKTPOHHBINA YUEOHUK s
CpEIHEN MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: AJIEKTPOHHBIN YUEOHHUK
http://www hemi.nsu.ru OTKpbITBII KOJUIEIK: XUMUS
http://www.chemistry.ru JlucraniimonHas oiumIMaa no XuMuu:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTeNIbHbINA IPOEKT
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