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HOACHHTEJIBHAZS 3AIIIICKA

[IporpaMmma 1O XHUMHH Ha YPOBHE OCHOBHOIO OOMIET0 00pa30BaHUA
COCTAaBJICHA HAa OCHOBE TpPeOOBaHWM K Ppe3yssTaTaM OCBOEHUS OCHOBHOIA
00pa30BaTEIbHON NPOrpaMMbl OCHOBHOIO 00LIEr0 00pa3oBaHKs, NPEACTABICHHbIX
B ®I'OC OO0, a Takke HaA ocHoBe (QeaepansHoi padouell nporpammbl
BOCMUTAHMS U C YUETOM KOHUETUMM MPENOAaBaHns yueOHOro npeamera « XumMmus»
B 00pazoBaTenbHbIX Opranusaunsax Poccuiickoil deaepaunu.

[TporpaMma no XxUMHUM NaET NMPEACTABACHHUE O LENAx, OOWEH CcTpareruu
OOyYeHHs, BOCIHTAHHS M pPasBUTHA OOYHYAIOMMXCA CPEACTBAMH Y4YeOHOIO
UpeaMeTa, — YCTAaHABIMBACT  00A3aTeNbHOE — INIPEAMETHOE  COAEpKaHUE,
UPEIyCMATPUBAET PACHUPEJCIIEHHE €r0 MO KlaccaM U CTPYKTYPUPOBAHUE HO
paszenaM H TeMaM IIpOrpaMMBl MO XUMUH, OWUPENECISET KOIMYECTBEHHBIE U
KQUECTBEHHBIC XAPaKTEPUCTUKH CoAepIKaHms, PEKOMEHAYEMYHO
MOCNEAOBATEC/ILHOCTL  M3YUEHUS XHMHM € YUETOM  MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3€H, JOrMKM  yuyeOHOro  mpouecca,  BO3PACTHBIX
OCODEHHOCTEH  O0y4alLLIMXCs, ONPEACnseT BO3MOMKHOCTH  NPEAMETA A
peanm3aunn TpedOBaHUI K Pe3yJbTaTaMm OCBOCHMS OCHOBHOH 00pa30oBaTenbHOM
HUPOrpaMMBl HA YPOBHE OCHOBHOTO OOINEro 0Opa30BaHU, a Talkoke TpeOOBaHUM K
pe3yIbsTaTaM 00y4eHHs XUMHUK Ha YPOBHE LIETICH H3YJEHU HpEIMETa H OCHOBHBIX
BUAOB YUeOHO-NO3HABATENBHOW JAEATENBHOCTH O0y4alWErocs Mo OCBOCHUK
yueOHOrO COACpIKaHus.

3HAHWE XUMHW CNY)KUT OCHOBOW Juin  (DOPMHUPOBAHHA MHPOBO33PEHHSA
OOYHAIOIIErocs, €ro MPE/CTABICHUI O MAaTEpUAJIBHOM E€IHHCTBE MHpPA, BAKHYIO
POJIb UTPAlOT (DOPMHPYEMBIE XUMUEH IpPENCTABICHHS O B3aMMOIIPEBPAIICHHIX
SHEPIUH U 00 SBONIONHY BEHIECTB B HPHUPOJE, O MyTAX PEIICHUA TTIOOAIBHBIX
UpOOJIEM YCTOWYHMBOTO PA3BUTHA YEJIOBEYECTBA — CHIPBEBON, JHEPreTHUCCKOI,
MUALIEBOH M 2KOJOrMUECKOH 0e30MacHOCTH, MPOOIEM 3APABOOX PAHCHNS.

M3yuenne xumnu:

CMOCOOCTBYET — peain3alMki  BO3MOMKHOCTEH  ans  caMoOpasBUTHS U
(POPMUPOBAHHUS KYJILTYPbI INUHOCTH, €€ 00WWEeH U PyHKLMOHANBHON IPAMOTHOCTH;

BHOCUT BKNQA B (POPMHUPOBAHME MBILUIEHUS W TBOPUYECKMX CMOCOOHOCTEH
oOyJarommxcd, HAaBBIKOB MX CaMOCTOATENBHON  y4eOHOH  JeATENBHOCTH,
3KCIICPUMEHTAIBHEIX W HCCICHOBATEIBCKAX YMEHUI, HEOOXOMUMBIX KaK B
HMOBCEIHEBHOI JKI3HY, TAK U B HPO(PECCHOHANBHOI NEATETFHOCTH,

3HAKOMHUT CO CHEUU(IMKOH HAYYHOTO MBIIUICHUS, 3aK/IadbIBAET OCHOBBHI
IEIOCTHOTO B3TIIS/IA HA € IMHCTBO HPUPOIBI H HEIOBEKA, ABJISIETCA OTBETCTBECHHBIM
3TaHOM B (POPMUPOBAHUH €CTECTBEHHO--HAY YOI TPAMOTHOCTH OOYYAFOIIIXCA,



crocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAY4HBIM 3HAHUAM, K HPHPOJE, K YEJIOBEKY, BHOCUT CBOM BKIIA B SKOIOTHYECKOE
oOpa3oBaHuE 00YUAFOIITHXCA.

JlaHHBIE HAHPABICHHS B OOYYCHUM XUMHH OOCCHEUMBAKOTCA CIICIH(UKOMN
colepKaHusd  Y4eOHOrO  IIPeIMETa, KOTOPBIH  ABIACTCA  IIEJArOTUYCCKH
A[anTUPOBAHHBIM OTPAKEHWEM DA30BOW HAYKW XUMUM HA ONMPEACTEHHOM JTane eé
pa3BuTHsL,

Kypc xumun Ha ypoBHE OCHOBHOTO 00LIEr0 00pa30BaHus OPUEHTHPOBAH HA
OCBOCHHE OOYYAOLKMMMUCS CHUCTEMBI MEPBOHAYATBHBIX NOHATUH XUMWHU, OCHOB
HCOPraHUYECKOW XHMHMW M HEKOTOPBIX OTAEABHBIX 3HAYUMBIX MOHATHH
OpraHuYeCcKON XUMHUU.

CTpyKTypa cojJcpKaHHsd HPOTpaMMbl HO XHMHH c(OpMUpOBaHA HA OCHOBE
CHCTEMHOI'0 TOAX0Ma K €€ m3ydeHuro. CoJep:KaHue CKIAJBIBACTCA U3 CHUCTEMBI
HOUATUAYN O XUMHYECKOM 3IEMEHTE U BEIECTBE U CHCTEMBI HOMATUN O XUMHUYECKOMH
peakumu. OO0¢ 3TH  CUCTEMbI CTPYKTYPHO OPraHM30BaHbl MO  MPUHLUNY
NOCNEA0BATEIILHOTO PA3BUTHS 3HAHWH HA OCHOBE TEOPETHUYECKUX NMPEACTABIICHUN
Pa3HOro ypOBHA!

— aTOMHO--MOJIEKYJBIPHOT'O YYEHUS KaK OCHOBEI BCETO €CTECTBO3HAHNA,

— [lepuougeckoro 3akona J. 1. Menneneepa Kak 0CHOBHOTO 3aKOHA XUMWH,

— YYEHUS O CTPOCHHUN aTOMA U XUMHUYECKOWN CBA3H,

— TpeAcTaBlicHHM 00 HUIEKTPOIMTUYECKOH MOUCCOIMAHHWU BEIIECTB B
pacTaopax.

TeopeTnueckne 3HAHUA  PACCMATPUBAKOTCA HA  OCHOBE  3MMNUPUUYECKH
MOJIYYCHHBIX U OCMBICIIEHHBIX (PAKTOB, PA3BMBAKOTCA NOCICAOBATE/ILHO OT OJHOMO
YPOBHSl K JPYTOMY, BbINOJHAS (PYHKUHMM OOBIACHEHWS W TMPOTHO3MPOBAHMS
CBOIICTB, CTPOCHUS U BO3MOYKHOCTEHN ITPAKTUYECKOIO MPUMEHEHUA U ITOJIYYCHHUS
M3Y4AEMBIX BEIIECTB.

OcBOGHHE HpPOTrpaMMBI 10 XHMHM CHOCOOCTBYET  (pOPMHPOBAHHIO
HPECTABICHHAA O XUMUYECKON COCTABILIIONIEH HAYYHON KAPTUHEI MUpA B JIOTUKE
€€ CUCTEMHOW NPUPOALI, LEHHOCTHOIO OTHOLUEHUS K HAYYHOMY 3HAHWIO U
METOJAM NO3HAHUS B HAyKe., M3y4eHME XMMWUK NPOUCXOAUT € MPHBIICUCHUEM
3HAHWH M3 paHEee M3YUYCHHBIX Y4eOHbIX NPeaMeToB. «OKPYKAOWMA MUPY,
«buonorus. 5—7 knacce» n «Dusnka. 7 knacey.

[lpn  M3yyeHUU XHUMHUW T[POUCXOAUT (POPMUPOBAHME 3HAHWH  OCHOB
XUMHWYECKOM HAYKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, ITPAKTHUCCKOMN
JNEATEIIBHOCTA YEJIOBEKA W KaK OJHOTO M3 KOMIIOHEHTOB MUPOBON KYIIBTYPBL
3agaya y4eOHOTO HpPEIMETa COCTOMT B (DOPMHPOBAHMH CUCTEMBI XUMUYECKHX
3HaHUM — BaXHEHINX (haKTOB, TOHATHIM, 3aKOHOB M TEOPETHUCCKHX HOJIOKECHHM,
JOCTYTIHEIX OOOOIMICHWI MHPOBO33PEHYECKOTO XapakTepa, s3bIKa HayKu, B



OpIOOIIEHIN K HaydHBIM METOJAM IMO3MAHWS MPH M3VHCHUI BEIIECTB U
XUMUYECKUX peakiuii, B (pOpMIPOBAaHIN I Pa3BUTIM MO3MABATEILHBIX YMEHIIH IT
WX TPUMEHENUI B YyUeOMO-TO3MaBaTENboN I y4eOHO-TICCIEA0BATENBCKOM
JEATENBHOCTH, OCBOCIIIM MpaBWiI OE€30Macloro OOpalienys ¢ BEIIECTBAMHU B
TIOBCETHEBIION SKHU3IIN.

[Tpn M3y4eHUM XMMHUW HA YPOBHE OCHOBHOMO O0WEro 00pa3oBaHus BAKHOES
3HAYEHUE NPUOOPENIN TAKKNE LN, KAK:

— (OpMUPOBAHUE NNTEIUICKTYANbIIO Pa3BOTON JIMYHOCTI, TOTOBOH K
caMo00pa30BaHNID, COTPYAHUUECTBY, CAMOCTOSTENBHOMY NPUHATHIO PELLCHUN,
cnocOOHOM ananTUPOBATLC K OLICTPO MEHAKOLIMMCS YCIOBUSIM JKU3HHU,

— [AHPaBICMHOCTE OOYYCHMs IIA CHUCTEMATHYECKOE  MPIOOIICHIIE
00y4aIOIMXC K CAMOCTOATE/bHONH TMO3HABATENbHON ACATENbHOCTH, HAYUYHBIM
METOAAM TO3HAHWA, (POPMUPYHOLLIMM MOTHBAUMIO M PA3BUTHE CMOCOOHOCTEH K
XHUMUM,

— 00ecCIeYeHIIe YCIIOBIIH, ClI0COOCTBYIONUX MPIOOPETEHII0 00YHAI0IIIMUC
OMbITa PA3HOOOPA3HON NEATEIBHOCTH, MO3HAHUS M CAMONO3HAHHUSA, KIIHUEBBIX
HABBLIKOB (K/HOUYEBBIX KOMNETCHUMH), UMEHOLIMX YHHUBEPCANbHOE 3HAUYCHHE s
Pa3sIUYHBIX BUJIOB IEATEIBHOCTH,

— ¢opmupoBanue 00wend (PYHKLUMOHATIBHOH W €CTECTBEHHO-HAYYHOU
IPAMOTHOCTM, B TOM YUCJIE YMEHUH OObACHATL M OIICHHWBATb SABIECHUA
OKPY’KaKLIEr0 MWPA, MCNOJb3Yys 3HAHWS W ONBIT, NOJYUYEHHBIC MPU HU3YUEHHH
XUMHW, MPUMEHATb MX NPHU pelieHWH NpodfeM B MOBCEAHEBHOH IKH3HWM M
TPYAOBOH AEATEIIBHOCTH,

— (dopmupoBaHue y OOYyYAIOMMXCS T'YMAHUCTIYCCKAX  OTHOIICHIIM,
MOHMMAHMUA LIEHHOCTH XHWMHYECKMX 3HAHMH A BbIPAOOTKH SKONOTMUECKU
LEIeco00pa3HOro NOBEACHUA B ObITY W TPYAOBOH ACATENBHOCTH B LEIAX
COXPaHEHHUA CBOCTO 310POBbA W OKPYIKAKLWICH TPUPOAHON CPEABI;

— pa3BUTHE MOTMBAUMKM K OOYYEHWIO, CMOCODHOCTEH K CAMOKOHTPOMIO W
CaMOBOCMUTAHHI) HA OCHOBE YCBOCHMs  OOLLEUENOBEYECCKUX  LEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BBLIOOPY MPOgMIs M HANPABICHHOCTH AATBHEHLIErO
oOyUeHHS.

OOIee YUCIO YacoB, OTBEACMHBIX U4 TM3YUCHIA XMMWII T4 VPOBHE
OCHOBIIOTO 0OOIIEro odpaszoBaHus, cocTarmaeT 136 Jacop: B 8 kitacce — 68 qacoB (2
yaca B Ie/IEII0), B 9 kiracce — 68 yacoB (2 yaca B IIeACIIIO).



COJEPKAHUE ObYUYEHUA

8 KUIACC

HepBonauyainbHbIe XUHMHYECKHE HOHSITHA

[Tpeamer xumunu. POnb XUMHW B JKU3HU UENOBEKA. XHMHUA B CUCTEME HayK.
Tena u BewecTBa. DU3NYECKUE CBOWCTBA BELUECTB. ATMPEraTHOC COCTOSHUE
BEWIECTB. [IOHATHE O METOAAX MO3HAHKUA B XMUMHUU. YHUCTHIE BELIECTBA M CMECH,
CrnocoOwi pasaeneHns CMECen.

ATOMBI W MOJCKYJAbl. XUMHYECKME SIEMEHTH. CHMBONIB XHMHYECKUX
3IIEMEHTOB. [ [pOCTEIE U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHNUE.

Xumnueckas ¢opmyrna. BaleHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB.
3aKOH HMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTENBHAd aroMHas —Macca.
OTHOCUTENBHAS MOJIEKYILIPHAs Macca. MaccoBas 101 XUMHYECKOTO 3JIEMEHTA B
COCAMHEHHNH,

KonuuectBo BewecTsa. Monb, MonsipHas macca. B3auMOCBA3b KOMMYECTBA,
MacChl W 4uCla CTPYKTYPHBIX €AMHHL, BelleCcTBa. Pacuétel no Qopmynam
XUMHUYECKUX COCAMHEHUN.

DU3NYECKUE U XUMUYECKNE ABNECHNA. XUMHUYECKAs PEaKLns U €€ MPU3HAKK.
3aKOoH COXpaHEHWS Macchl BEIIECTB. XHUMHUEcKUe ypapHeHMA. Kiaccupukanms
XAMUYECKIX Peakuii (COeTMHEHN, PA3TIOKEHNUS, 3AMEIICHHSL, OOMEHA).

Xumuueckuii Ixcnepumenn:

3HAKOMCTBO € XMMMUECKON Nocya0ii, npasunaMu paboTel B nadopaTopumn u
npuémamu olpatieHus ¢ 1adopaTopHbIM 00OPYIOBAHMEM, U3YUSHHE U OTNMCAHME
(M3HYECKUX CBOMCTB 0OOpasloB HEOPraHWYECKHX BEIECTB, HAOIMIONCHHUE
¢m3udecKUX (TUAaBJICHUE BOCKA, TAfHHUE JIbAA, PACTHPAHUE caxXapa B CTYIIKE,
KAACHUEC W KOHJCHCAIMs BONBI) W XUMUYECKUX (TOPCHHE CBEYM, MPOKAINBAHUE
MEIHOM MPOBOJIOKY, B3aUMOJECHCTBHE Mela ¢ KHCIOTOM ) SBICHUI, HAOIIOICHAE
OMUCAHME MNPU3HAKOB MPOTEKAHMS XWMWUECKHX Ppeakuni (pasnokeHue caxapa,
B3aUMOJACHCTBUE CEPHON KHUCIOTH € XJIOPUAOM Oapus, pasnokeHue TMApPOKCHMaa
Mean (I1) npu HarpeBaHnu, B3aUMOACHCTBUE XKene3a ¢ pacTBOPOM con meau (1),
M3YUEHHE CNOCOOOBR Pa3fICieHUsl CMECEH: ¢ NMOMOLIBLIK MarHuTa, (YUILTPOBAHUE,
BbIAPUBAHUE, JMCTUIUIALMA, XpoMaTorpadms, NpOBEACHUE OUNCTKH MOBAPEHHOM
cond, HaOMIONEHWE W  OWHCAIlMEe  PE3YJIbTaTOB  HMPOBEACHHS  OIIBITA,
IUUTFOCTPHPYIOLIETO 3aKOH COXPaHEHWs MAacChl, CO3JTaHHE MOJENEH MOJIEKYII
(IapOCTEP;KHEBBIX ).

Baxneiilmue HpeAcTaBHTEIH HEOPraHNYECKHX BelllecTB

Bosnyx — cMmech razop. CocraB Bo3gyxa. Kucmopon — 3JIeMEHT U HPOCTOE
BemiecTBO. HaxokaeHue Kucinopoja B IpHpole, (HUIMUECKHE W XUMUYECKUE
cBolicTBa (peakmuu ropeHus). Oxcumsl. llpumeHeHue kuciaopoma. CHOCOOBI



HOMYYCHUd KHCIOpPOoJa B JIA0OPATOpmyd I IPOMBINUIEHHOCTH. KpyroBopot
KHACIOPoaa B mpupoe. O30H — aJUIOTPONIas MOIUMUKAIHS KUCTIOPOIA.

Temnopoil 3¢ (ekT XUMITUECKoM peaknny, TEPMOXUMUYECKHE YPABIICHUS,
3K30- I 3HIOTEPMUYECKHE peakimn. TOMNUBO: yrodab I METAll. 3arpsa3HEnue
BO3/IyXa, YCUWIENNE TAPHIKOBOTO 3(deKTa, paspyLIenie 030HOBOTO CIIOSL.

Bopopoan — 2neMeHT W npocTOe BELWECTBO. Haxoxaenwe Boaopoaa B
npupoae, (PU3MYECKMEe W XUMHMYECKWE CBOWCTBA, MPUMEHEHHE, CnOCOOb
noayueHus. KNcaoTel U COJIN.

MonspHbiil 00bEM ra3oB. PacuéTel N0 XUMUUECKUM YPABHEHHU M.

dusnyeckne CBOWCTBA BOALL. Boaa kak pacreBoputenb.  PacTBOpbI.
HacplleHHBIe 11 HEMACHIIENIBIE PAacTBOPEL. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBad 0714 BEIIECTBA B PacTBOPE. XUMUYECKHE CBONCTBA BOJBL. OCIOBAHUS.
Posie pacTBOpPOB B IIPIpOJE I B JKU3HI uYelloBeka. KpyroBopor BOIsl B IIPIPOIE.
3arpasmneniie NPHpoaAHEIX BoA. OXpala I OUMCTKA IPIPOIHEIX BOJI.

Knaccndukauns neoprannueckux coeamHenuin. Oxcnasl. Knaccugpmxaums
OKCHAOB:  coneodpasyrowye  (OCHOBHbIC,  KWUCIIOTHbIE, am{(oTepHbie) U
Heconeodpasyrwowme. HomeHknatypa OkCHMAOB. DU3HMYECKHE W XMUMHUECKME
CBONCTBA OKCH 0B, [lonyueHne OKCMaoB.

OcHoBanus. Knaccuuxaums OCHOBaHMIA: LWENOUN W HEPACTBOPHUMBIC
ocHoBaHus. HomeHwnarypa ocnopaHmii. Pusmueckue ¥ XHUMITYECKHE CBOMCTBA
OCHOBaHW. [TonyueHre OCHOBAHUN.

Kucnorel, Knaccuuxaumns xucnor. Homenknarypa kuenot. ®usnueckue w
XUMHUYECKHE CBOWCTBA KWCnOT. Paa aktuBHoctn metamnoB H. H. bexkerosa.
[TonmyueHne Kuemor.

Conn. HoMenknarypa coneil. @U3nYecKne U XUMUYECKIE CBOMCTBA CONEH.
[Tonmyygernie conei.

I'eneTnyeckas cBA3b MEXKAY KlaccaMIl HEOPraHUYEeCKUX COCTUIICHUIA.

Xumuueckuit IKCHepUMeHn:

KAQUECTBCHHOE ONPEACNICHNE COAEPIKAHNS KUCIOPOAA B BO3AYXE, NONYUCHHE,
co0upaHue, PAcNO3HABAHME W M3YUYEHHE CBOWCTB KUCIIOPOAA, HaOMHOACHUE
B3aUMOJCHCTBUA BELIECTB € KHUCJOPOAOM U YCIIOBHA BO3HUKHOBEHWS U
NnpeKpalleHus ropeHus (rmoxapa), O3HAKOMJIEHHE ¢ 0o0pa3uamn OKCHAOB U
OMUCAHWE KX CBOWCTB, MOJIyY€HHE, CODMPAHME, PACTMIO3HABAHME M H3YUEHHUE
CBOIICTB BOJIOpOIA (TOPEHIIE), B3aHMO/ICIiCTRIIE Bojopoaa ¢ okcuaoM meau (II)
(BO3MOKHO TICTIONB30BAIIIE BUICOMATEPUANOR), TAOIIOACHIE 00pa3oB BEIIECTB
KOJIMYECTBOM | MOJIb, TICCIENOBAIME OCOOCHIOCTEH PpAcCTBOPEHHs BEIIECTB C
pasIUYHOM pPACTBOPUMOCTBIO, MPHTOTOBIEHIIE PAaCTBOPOB C  ONPEHENENHOMN
MaccOBOH HoJeli pacTBOPEMHOIO BEUIECTBA, B3aHMOJACHCTBIE BOIBl ¢ METAIIIAMU
(HaTpueM ¥ KajbleM) (BO3MOKHO IICIIONB30BAHUWE  BIICOMATEPUAIOB),



UCCIICIOBAHUE OOpaslloB HEOPraHMYECKHAX BEIISCTB  PA3HYHBIX  KJIACCOB,
HAOITIOICHUE U3MEHCHHS OKPACKHA MHIMKATOPOB B PacTBOPAX KUCIIOT M IICIIOHCH,
M3y4deHue B3auMojciicTBus okcuma meau (II) ¢ pacTBOpOM CepHOM KUCIIOTHI,
KHCJIOT ¢ METAUIAMH, DAkl HEHTpalu3aHuy, HMOJIYUEHUE HEPACTBOPUMBIX
OCHOBAHHI, BEITCCHEHHE OTHOTO MeTaula APYIMM W3 PacTBOpa COINH, PEUICHUE
JKCMEPUMEHTANBHBIX 33Aau N0 Teme «BakHehnmne knacchl HEOPraHMUYECKHUX
COCAUHECHUIY,

[lepnoanuecknii 3axkoH u  Ilepuoauueckas CHCTEMA XHMHYECKHX
yementoB I, U. Meunaeneesa. Crpoenne aromoB. XHMHYECKAA CBAA3b.
OKXNCANTETBHO-BOCCTAHOBUTE/IbHBIC PEAKLHU

[lepBbic HOWBITKH KIacCHPUKAIIMH XHMUAYECKUX 3IeMEHTOB. [loHsATHE ©
IPYUIIAX CXOJHBIX 3UIEMEHTOB (IEJIOYHBIE M IIEIOYHO3EMEIBHBIE METAJIIBL,
raJIOTCHBI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPBIE 00pa3yioT aM(POTEpHBIE OKCHIBI
U THAPOKCHUIBL.

[Tepnoanuecknii 3akoH. [lepuoanueckas cuctema XUMHUUECKNX SJIEMEHTOB J1,
M. Menneneera.  KopoTkonepuoaHas v JUIMHHONEPUOAHAs  (POPMBI
[Teproanyeckoit cuctembl xumnuecknx aementos [. M. Menpeneesa. [lepuoapl
W rpynnbl. PU3MYECKWH CMBICT MOPAAKOBOrO HOMEPA, HOMEPOB MEPUOJA W
FPYNIIbI HIEMEHTA.

Ctpoenne atoMoB. CocTaB aTOMHBIX 41€p. M30TOMEBL. S5eKTpoHbl. CTpocHUE
SNEKTPOHHBIX  000nA04YeK  artOMOB  mepBbix 20 XMMHMYECKMX  3J€MEHTOB
[Tepuopnueckoit cucrembl [l K. Menpeneesa. XapaxkTepucTuKa XUMHYECKOTO
JNEMEHTA NO €ro nojaokeHno B [epnoanueckon cucreme 1. M. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHMsT Paanyca aTOMOB XHUMHWUYECKHUX OSJIEMEHTOB,
METAUIHYECKUX U HEMETAIUIMYECKHX CBOMCTB 10 TPYHUIIAM U IIEPHOIAM.

3naucHue [leproanueckoro 3akoHa u [lepruoau4eckoi CHCTEMBI XUMUYECKUAX
3JIEMEHTOB UL PasBUTHA Haykyd W IpakTuku. J[. M. Menneneer — yu€HBIA U
IPOKIAHUH.

Xumuueckas CBa3b. KoBaneHTHas (nongpHas W HEMNOAsSPHAs) CBA3b.
DNEKTPOOTPULATEILHOCTD XMMUYECKUX 3NEMEHTOB. MIOHHAs CBA3b.

CreneHb  OKUCACHMA.  OKHUCIUTENbHO--BOCCTAHOBUTEIbHLIE  PEAKLMM.
[Tpouecchl OKUCAEHUS N BOCCTAHOBACHUA. OKUCAUTENU U BOCCTAHOBUTENU.

Xumuueckuit IKCRepuMennt;

M3yUYeHUE OOpas3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
THAPOKCHIa IMHKA C PACTBOPAMU KHCJIOT W MIEJNOYCH, MPOBEICHUE OIBITOB,
WUIFOCTPHPYIOMNX ~ UPHMEPHl  OKUCIUTEIBHO-BOCCTAHOBHTEIIBHBIX — PEAKIUii
(TOpeHNE, peakIul Pa3IoKeHUs, COCTUHEHMA).

Measrcnpeomemmoie ceasu



Peamuzanus MeXIpeIMETHBIX CBfA3eH NpU W3YYCHUH XHUMHU B 8 Kiacce
OCYIIECTBIIETCS. Yepe3 HMCHONB30BAHME KaK OOMIMX €CTECTBEHHO--HAYYHBIX
HOHATHH, TaK U HOHATUHN, SBIAIOMINXCA CHCTEMHBIMU UL OTIECIBHBIX [TPEAMETOB
€CTECTBEHHO--HAYYHOT'O [UKIIA.

OOmIe eCTECTBEHHO--HAYYHbIC HOMSTHS: HAy4HEI (akT, TUHOTE3A, TEOPHUA,
3aKOH, AaHANW3, CHHTE3, KIACCH(PUKALMA, NEPUOJANYHOCTb, HAONKOACHUE,
IKCIIEPUMEHT, MOACTUPOBAHUE, U3MEPEHUE, MOJETIb, ABJNCHHE.

®dusnka: Marepus, AaToM, OSJEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIHUA,
W30TONDI, PAAMOAKTHBHOCTL, MOJIEKYNA, MMEKTPUUYECCKUA 3apsi, BELIECTBO, TENO,
00BEM, arperatHoe COCTOSHUE BELUECTBA, ra3, (PU3MUYECKUE BEIMUMHBI, €AMHULbI
HU3MEPEHHS, KOCMOC, IIIIaHeTHI, 3BE3/1b1, CONHIIE.

Buonorus: gorocunTes, OpIXxanue, ounochepa.

[eorpadus: armocdepa, ruapoctepa, MUHEpAIBl, TOPHBIE IIOPOIEL,
MOJIC3HEIE UCKOIIAEMBIE, TOMIIMBO, BOJHBIE PECYPCEL.

9 KNIACC

BewecTBO B XHMHYECKAA PEAKLUSA

[Tepnoanuecknii 3akoH. [lepnoanueckas cuctema XUMHUYECKHUX BNEMEHTOB JI.
N. Menpeneesa. CTpoeHHEe aTtOMOB. 3aKOHOMEDHOCTHM B W3MEHEHHUM CBOWCTB
XUMHUYECKMX IEMEHTOB TMEPBbIX TPEX MNEPUOAOB, KAlWd, KajlbLUA M HX
COCOUHEHHI B COOTBETCTBHH C IIOJIOKEHHEM 3IIEMEHTOB B Ilepuoamueckoii
CUCTEME N CTPOCHUEM HX ATOMOB.

CTpoeHne BEIECTBA: BH/JbI XMMHYECKOH CBA3M. THUNbl KPUCTANIMUYECKHX
PELIETOK, 3aBUCMMOCTb CBOMCTB BELLECTBA OT THNA KPUCTAINIMUECKON PELIETKN U
B XUMUUECKOH CBA3U.

Knaccupukanus u HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XMMUYCCKUC
CBOMCTBA BEINECTB, OTHOCAINMXCA K Pa3IHYHBIM KiaccaM HEOPraHu4YecKux
COCIUHEHHM, TEHETHYECKAS CBA3b HEOPraHUIECCKUX BEIIECTB.

Knaccupukanus XUMIUYECKIX PEaKIUii 110 pa3lIu4HBIM IIPU3HAKAM (T10 JHCITY
M COCTaBY Y4YaCTBYIOLIMX B PEAKLKMM BEUIECTB, No TennaoBomy s(ddekty, no
M3MEHECHHUIO CTENEHEH OKMCIICHWS XMMHUYECKNX JJIEMEHTOB, N0 00PaTUMOCTH, MO
YUACTMIO KaTanu3aropa). 3K30- U SHAOTEPMUUECKUE PEAKLIMHM, TEPMOXUMHUUYECKNE
YPaBHEHMS,

[TonsiTHE O CKOPOCTH XMMMUECKOH peakunu. TloHarne 06 odpaTtumbix u
HEOOPAaTUMBIX XUMUYECKHX peaknusxX. [IOHATHE 0 TOMOTCHHBIX H TE€TEPOTCHHBIX
peakimsx. [lonarue o karammse. [loHATHE 0 XUMUYECKOM paBHOBeCHH. DaKTOPEL,
BIHAIONIME HA CKOPOCTH XUMHYECKOM pEakuuil H HOJIOKECHHE XHMHYECKOTO
PaBHOBECHSL.

OKUCIATENEHO-BOCCTAHOBATEIIBHBIE  PEAKIUU,  3JICKTPOHHBEIM  OanaHc
OKUCIIUTEIIEHO-BOCCTAHOBUTEIIBHOM —~ PEaKIUu. CocraBrieHue  ypaBHEHUil



OKHCJIMTENBHO--BOCCTAHOBUTENBHEIX — PEAKIUil €  HCHONB30BaHHEM  MeETOJa
3JIEKTPOHHOTO OAJIaHCa.

Teopusd IIEKTPONUTHYECKON TUCCOLHAHUH. DJIEKTPOIUTEL U HE3IEKTPOIIHTEL.
Karnousl, aHvoHB. MeXaHu3M JIHCCOLMAHWH BEUIECTB € PA3IMYHBIMU BHIAMU
xuMudeckoi cBasu. CreneHs qucconranyy. CHITBHBIE U CITA0BIE 3IEKTPOIUTEL

Peakunn MOHHOrO 0OMEHA. YCITOBHS NPOTEKAHUA PEAKUMA MOHHOTO O0OMEHA,
MOJIHBIE W COKPALEHHBIE MOHHBIC YypaBHEHUs peakuuidi. CBOWCTBA KHUCIIOT,
OCHOBAHMI W CONCl B CBETE NPEACTABACHUW 00  BNEKTPOJUTHUUYECKOH
anccourauri, KaueCTBeHHbIC PEAKLIMA HA MOHBI. [TOHATHE O rMAPONN3E COJIEH.

Xumuueckuit JKCnepumenm.

O3HAKOMJICHHE C MOIEISMH KPUCTALIMYECKUX PEINETOK HEOPraHUYECKUX
BCIIECTB — METAUIOB U HEMETAUIOB (rpadura W anMasa), CIIOKHBIX BEMICCTB
(xyopuaa HaTpHs), HCCIIEI0BAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH peakluuu
OT BO3NEHCTBHAA Ppa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE 3IIEKTPOUPOBOIHOCTH
pacTBOPOB BELIECTB, MpoLecca AWCCOUMALMK  KWCIIOT, LIEIOYEeH W COJeH
(BO3MOJKHO ~ HCNOJbL30BAHHE  BWACO  MATEPUATIOB), MPOBEASHUE  OMbITOB,
WINKOCTPUPYIOLLMX  MPU3HAKW  NPOTEKAHWs  peakuu  MOHHOrO  OOMEHa
(oOpa3oBaHme ocaznka, BblAGNeHME ras3a, o0pa3oBaHue BOAbl), OILITOB,
WINKOCTPUPYIOLLIMX  NMPUMEPBLI  OKWUCIHUTENBHO-BOCCTAHOBUTENBHBIX — PEaKUUH
(TOpeHHe, peakuy Pas3IoKEHUs, COCOUHEHNS), pACHO3HABAHNE HEOPraHUYECKHX
BCIIECTB € NOMOLUBIH)  KAUECTBEHHBLIX  PEAKLMHA  HA  WOHBI,  PELICHME
SKCIEPUMEHTANBHBIX 33184,

HemeTanabl M HX COCANHEHUA

OOwas xapaktepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XApaKTEPHBIC CTENEHH OKHUCIECHUA. CTpocHHE H (PH3MUECKUE CBOHMCTBA HPOCTHIX
BEUIECTB — T&IOreHOB. XHMHYECKHE CBOMicTBAa HA IIpHMEpe  XJIOpa
(B3aHMOJMICHCTBAE ¢ METaUIaMM, HEMETaJUIaMHM, IIeliodamMu). XIOPOBOAOPOI.
CossiHas KHCIOTa, XUMHYECKUE CBOMCTBA, IONYUYEHHE, MpHMEHEHHE. JleicTBre
XJI0pa M XJIOPOBOAOPOAA HA OPraHv3m 4YeNOBEKA. BakHEWWME XJIOpUAbl U HUX
HAXO0XKAEHNE B NPUPOJE.

OOwas xapakTepucTuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOCHNS
ATOMOB, XAPAKTEPHLIE CTENEHW OKWCIEHUA. CTPOeHne 1 (PU3MUECKUE CBOMCTBA
MPOCTHIX BELUECTB — KUCAOPOAA U Cepbl. ANJIOTPONHBIE MOAMPUKALKN KUCAOpOaA
1 cepbl. XUMUYECKHE CBOMCTBA cephl. CepoBOAOPOM, CTPOCHUE, (PHUBHUYECKUE U
XUMUYECKUE CBOMCTBA. OKCUNBI CEPBl KAK HPEICTABUTEIM KHUCIOTHBIX OKCHUIOB.
CepHass KHcIoTa, (PU3AYECKHE W XUMHUYECKHE CBOlMicTBa (00ImMe Kak
UPEJCTABUTENS Klacca KHUCIOT U cremuduueckue). XUMHUSCKHE PEaKIliy,
JEKAIAE B OCHOBE HPOMEBIIUICHHOTO CHOCO0A TIONYYECHHS CEPHOM KHCIOTEHL
[IpumeHenre cepHOoil KUCIOTEL. CONM CEPHOM KUCIIOTHL, KAYECTBEHHAS PEaKIUs Ha



cynbdar-uoH. HaxoxaeHue cepbl W €€ COCOUHEHHM B IpHpoAc. XHUMHYECKOE
3arpsA3HEHUE OKPYXKAKOIIEeH Cpelbl COSIMHEHUAMHU Cephl (KUCIOTHBIE JOXKIH,
3arpA3HEHUE BO3MYXa U BOJOEMOB), CIIOCOOEI €0 HPEIOTBPALICHUA.

OOmmasl XapaKTepHuCTHUKa 3JIEMEHTOB VA-TpynHBL OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEIICHH OKHUCIIEHUA. A30T, paclpocTpaHeHUe B HPHUPO/E,
(pm3MUECKUE U XUMHUUECKKE CBOICTBA. KpyroBopoT a3ora B npupoae. AMMHUAK, €ro
(PM3NUECKHE 1 XUMHUUYECKHE CBOICTBA, NOMYUEHNE U NPpUMEHEeHNE. Cony aMMOHus,
nX (PU3NUECKHE N XMMUUYECKHE CBOMCTBA, NpuMeHeHne. KauecTBeHHAs peakurs Ha
MOHbl aMMOHHA. A30THAs KMCIOTA, €€ MONY4YEHME, (PU3MUECKUE M XMMWYECKHE
CBOWCTBA (O0WME Kak MPEeACTABUTENs Kacca KHCIOT M cneuuduueckue).
HcHonp30BaHUE HUTPAToB U COJIEH aMMOHHMsS B KAaUeCcTBE MUHEPAIBHBIX
ynoOpeHnii. XUMHUIECKOE 3arpa3HEHHE OKPYKAIOWIEH CPEIBl COETMHEHUAMU a30Ta
(KHCIIOTHBIC [OXKIW, 3arPs3HCHME BO3yXa, MOYBEL U BomoéMor). Docdop,
alnnoTponHele Moaudukamuu (ochopa, GU3MUECKe H XUMHYCCKUE CBOIHCTBA.
Oxcna docdopa (V) u hocopras krucnoTa, Pu3nUueCKue 1 XUMUUYECKUE CBOHCTBA,
nonyueHue. Micnons3oranue GpocgaToB B KAUECTBE MUHEPATILHBIX YAOOPEHUI.

OOwas xapaktepuctuka 3neMeHToB [VA-rpynnel. Oco0€HHOCTH CTPOCHUS
ATOMOB,  XapaKTEPHLIC  CTEMEHW  OKWCACHWA.,  YIUIEPOA,  AMIOTPOIHBIC
MoAM(DUKAUMKM, PACOPOCTPAHEHHE B NPUPOJE, (U3HUYECKHE M XUMHYECKHE
coiictBa. Anmcopomua. KpyroeopoT yriiepona B mpupone. OKCHIBI yITIEpoaa, HX
(pM3nMueCKHEe W XMMHMUECKHE CBOMCTBA, ACHCTBHE HA JKMBLIE OPraHW3MbI,
MONYYEHHE M NPUMEHEHHUE. DKONOrMYECKHE MPOOIEMbI, CBA3AHHBIE ¢ OKCHJOM
yrnepoaa (IV), runote3a rnolanbHOrO MNOTEINICHWS KIMMATA, MNAPHWUKOBBII
s¢dext. YronbHas KUCI0TA M €€ CONM, UX (PU3MYECKNE U XMMHUUYESCKUE CBOMCTRA,
HONyUYEeHWEe ¥ TNpuMecHeHHe. KadecTBeHHAs peaknysd Ha KapOOHAT-HOHBL
HcHoNb30BaHNE KapOOHATOB B OBITY, MEOUIIMHE, HPOMBIIIJICHHOCTH U CEIIECKOM
XO3SCTBE.

[TepBoHAYAIBHBIC TIOUSATHA 00 OPraHUYECKAX BEMIECTBAX KAK O COCIMHEHUIX
yriepoaa (MeTaH, 3TaH, 3TWICH, ALETUICH, 3TAHON, TNIMLIEPUH, YKCYCHAS KUCIIOTA).
[TpypOaHBIE WMCTOYHMKW  YIIIEBOAOPOAOB (YrOab, NPUPOAHBIA ra3, He(PTh),
NPOAYKTH MX nepepadoTkn (OeH3MH), UX POAb B ObITY MU NPOMBILLIEHHOCTH.
[TonaTne 0 OHOMOrMYECKN BAKHBIX BELIECTBAX: JKUPAX, OenKax, yrneBoaax — u ux
pONM B KM3HM  UENOBEKA. MarepuanbHO€  €AMHCTBO  OPraHMYeCKMX U
HEOPraHUYECKUX COCTUHEHUN.

Kpemnuii, ero ¢usnueckue U XUMUYECKHE CBOWCTBA, TONYYCHHE H
HpuMcHeHHe. COeIMHEHUS KpeMHHS B Hpupoae. OOmHE NpeAcTaBICHUS 00
okcuae kpemHud (IV) u kpemuueBoi kuciaore. CHWIMKATHL, UX HCHOJIB30OBAHUEC B
OBITY, B IIPOMBIIUICHHOCTH. BaKHEHUE CTPOUTENBHBIC MATEPHAIIBL: KEPAMHUKA,



CTEKIIO, LIEMEHT, OCTOH, Kele300eToH. [IpodremMbl O€30HACHOTO HCHOIB30BAHUA
CTPOMTENBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM JKU3HU.

XUMUYECKIIL IKCREPUMEHIN:

U3yYeHHe O0pa3loB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJNAHOM KHCIIOTEL,
HPOBE/ICHNE KAYECTBEHHEIX PEaKIUii Ha XJIOPUA-UOHBI U HAOIIONCHUE ITPU3HAKOB
WX MNPOTCKAHMUA, OMNbITHI, OTPAKAOWME (PU3NUYECKHE W XUMUYECKUE CBONMCTBA
raJloreHOB M HX COEAMHEHMH (BO3MOIKHO HCNOAL30BAHWE BW/COMATEPUAIOB),
O3HAKOMJEHHE ¢ 00pasuaMM  XJOPUAOB  (FaTONEHUAOB), O3HAKOMJIEHWE C
o0pasuamMm  ceppl M €€ COCAMHEHUAMM  (BO3MOXKHO  MCIOJIb30BAHUE
BUACOMATEPNANIOB), HAONOACHNE npouecca 00yIIIMBaHNUA caxapa noj ACHCTBUEM
KOHIICHTPUPOBAHHOH CEpHOM  KHUCIIOTHI, M3YUEHHE XUMUYECKHX CBOMCTB
pa3baBIECHHOM CEPHOM KUCIIOTHI, TPOBEICHAE KaUECTBEHHOM peakini Ha cyIbgar-
HOH Y HaONIOJICHUE HPH3HAKa €€ HPOTEKaHWs, O3HAKOMIIEHHE C (PH3MYCCKUMU
cBoiicTBamMu a3oTa, (ocopa W MX COCHIUHECHHM (BO3MOMKHO HCIIOIB30BAHUE
BUACOMATEPHANIOB), 00pasuamu a3oTHbIX U (ochopHbix yaoOpeHuii, nonyueHue,
cobupaHue, pPacnO3HABAHWME M W3YYCHHWE CBOWCTB AMMMAKA, MPOBEACHUE
KQUECTBEHHBIX PEaKuMil HA MOH aMMOHMWs U (pochaT-uOH U M3YUEHUE NPU3HAKOB
WX MPOTEKAHUSA, B3AUMOAEHCTBUE KOHLIEHTPUPOBAHHONW A30THOW KNUCIIOThI ¢ MEAbIO
(BO3MOJKHO WCIIONIL30BAHKE BUACOMATEPUAIIOB), M3YUEHHUE MOJEIIEH
KPUCTAJUIMIECKUX PEMIETOK aiMasza, rpaguta, (yiuiepeHa, O3HAKOMIICHHE C
NpoLeccOM aacopOuMK  PACTBOPEHHDBIX BELUECTB AKTUBHPOBAHHBIM YIVIEM U
YCTPONUCTBOM NMPOTHUBOra3a, MojlyueHUe, CoOOMpaHue, Pacno3HaBAHUE U M3YUEHHE
CBOWCTB YIVIEKMCAOrO rasza, NpoBEASHUE KAYESCTBEHHbIX PEaKLMil HA kapOOHAT U
CWIMKAT-MOHbI ¥ H3YUEHHE NPU3HAKOB WX [MPOTEKAHHUs, O3HAKOMIIEHWE C
HPONYKIMEH CHIIMKATHON IIPOMBIIUICHHOCTH, PEIICHUE 3KCIIEPUMEHTAIBHBIX
3a/1a4 HO TeMe «BakHel e HEMETAIUIEL U UX COSTUHEHHS.

MeTtanibl H HX COeTHHEHHS

OOm1asi XapakTepUCTHKA XUMUYCCKIX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU
UX NONOKEeHUA B [lepuoanueckon cucreme Xumuueckux asnementos [ U,
MenaeneeBa U CTPOSHUS aTOMOB. CTpOoeHHE METANOB, MeTanyecKkas CBs3b U
METANINYECKAS  KPUCTANIMUECKAs  PEIIETKA.  DNEKTPOXMMMUECKUA  psf
HAMPSHKEHUH METAIOB. PU3NUECKNE N XMMHUYECKUE CBOMCTBA MeTannos. O0wue
cnoco0bl MONyuYeHMs METaIOB. [lOHATHE O KOPPO3MM METANIOB, OCHOBHbIE
CHOCOOBI 3alIUTEl UX OT Koppo3uu. CINaBel (CTallb, YYTVH, TIOPATIOMUHHN,
OpoH3a) H UX HPUMEHEHUE B OBITY ¥ HPOMBIIIUICHHOCTH.

[Tlemounsle METAINBL HONOXKEHUE B llepHomuueckoil cucTeMe XUMUYECKUX
snemeHToB J[. M. MeHneneeBa, CcTpPOCHHE MX aTOMOB, HAaXOXKJICHUE B HPUPOJE.
duznyeckrie U XUMUYECKHE CBONCTBA (HAa IpHMEpe HATpus WM Kaims). OKCUapl U



THAPOKCUAB HATpUsd MW Kaiud. [IpUMEHEHHE WICNOYHBIX METALUIOB H HX
COCTVHEHHI.

[MlenouHo3eMeENBHBIE METAUIEI MATHWH W KAIBIWNA: HOJIOKEHHE B
[lepuoguueckoii cucteMe XuMuueckux 31eMeHToB J[. V. MenzeneeBa, cTpocHUE
UX aTOMOB, HAXOKJICHUE B ITpupoae. PU3NYeCcKHE U XUMUYECKIE CBOICTBA MarHud
W Kanbuus, Bakueiwne coeamHeHns kanbuus (OKCHA, TUAPOKCHA, COJIN).
JKECTKOCTB BOABI M CIOCOOBI €€ YCTPAHEHHS.

ANIOMUHKA: nonokeHne B [Tepnoanyeckoil CUCTEME XUMUUECKUX 3NEMEHTOB
H. HW. Menpeneesa, CcTpoeHue aroma, HaxoKiaeHue B npupoge. Dusnueckue U
XUMHUYECKHE CBOMCTBA ANOMUHNA. AM(OTEPHBIE CBOMCTBA OKCHAA M MTMAPOKCHAA
QIIFOMUAHHS.

Kenezo: nonokeHue B 1leproauecKol CHCTEME XUMUAYECKHX 3JIEMEHTOB /.
. Menaeneepa, CTPOCHHE arTOMa, HAXOXKICHUE B Ipupolae. (PHU3AYECKHE U
XUMUWYECKNE CBOMCTBA xKene3a. OKCHIBL, THAPOKCUIBI B COMM kene3a (11) u sxenesa
(111, ux cocTas, CBOICTBA U MOMYyUEHHE.

Xumuueckuit IKCRepuMenn.

O3HAKOMJIGHWE ¢ o0pasuamu METANIOB M CNNABOB, MX (PU3HUECKHUMHU
CBOWCTBAMM,  HM3YUYEHME  PE3yJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
MCMIONBL30BAHUE BHACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOACHCTBUS OKCHAA
KaJIblMd YW HATPUsA € BOJOM (BO3MOKHO HCIIONB30BAHHE BHICOMATEPHAIIOB),
NCCIIE0BAHUE CBOMCTB JKECTKOW BOAbI, MPOLECCA FOPEHUS KENe3a B KUCAOPOAL
(BO3MOKHO  MCNOJIb30BAHME  BWUACOMATEPHANIOB), MPU3HAKOB  MPOTEKAHMS
KQUECTBEHHBIX PEAKLUMIA HA WOHBL. MArHUs, KalbLWs, ANTKOMUHUS, LUMHKA, JKENEe3a
(I1) u skenesza (111), menu (11), HabmoaeHue 1 ONUCAHNE NPOLIECCOB OKPALLMBAHUA
IUIAMEHA WMOHAMU HATpUs, Kaaud H KaiblHs (BOSMOXKHO MCHOIIB30BAHUE
BUICOMATEPUAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOMCTR TMAPOKCHIA ATFIOMIUHUA
U THAPOKCHIA ITUHKA, PELICHUE YKCHEPUMEHTAIILHBIX 3a0ad HO TeMe « Baskuehe
METaJIBl H UX COCAUHEHU.

XHMHUSA 1 OKPYKAOLLAA Cpeaa

Bewecrea 1 Marepuansl B NMOBCEAHECBHON JKWM3HU 4esoBeKa. besonacHoe
MCTIONIL30BAHKUE BELUECTB M XMMMUECKUX peakuuii B ObiTy. [lepBas nomows npu
XHUMHUYECKUX 0YKOraxX U OTPABIICHUSAX.

XUMHUYECKOE 3arpsA3HCHUE OKPYyXKAOWEH cpeabl (NpeaenbHas aonycTumas
KOHIICHTpaHu4 BeuiecTs, nainee — II[JIK). Poib XuMuH B pEIIeHHU 3KOJIOTHYECKUX
HPOOIIEM.

XUMUYECKIUIL IKCREPUMEHN:

M3yUYeHUE 00pasoB MAaTepUaIOR (CTEKIIO, CIUIABBI METAIIOB, MOJMMEPHBIC
MaTECpPUAIHI).

Meascnpeomemmoie ceasu



Peanuzanms MeXTpeMETHBIX CBsI3ed HpH M3YUCHUH XUMMH B 9 Kiacce
OCYIIECTBIACTCS HYepe3 HCIOAB30BAHHE KaK OOIMHX €CTECTBEHHO-HAYUHBIX
HOMSITUM, TaK U HOUATHH, SBIAIOMIAXCA CHCTEMHBIMHA IS OTJICIBHBIX [TPEAMETOB
€CTECTBCHHO--HAYYHOT'O ITUKJIIA.

OOmme eCTECTBEHHO-HAYUHBIC HOHATHS: Hay4HBIM (hakT, THIIOTE3a, 3aKOH,
TEOpUs, aHaIM3, CHUHTE3, Knaccu(ukaums, nNEPUOAMUYHOCTb, HAONIOACHUE,
SKCMEPUMEHT, MOJACIMPOBAHUE, W3MEPEHHUE, MOAECTb, SBJICHHE, NAPHUKOBHIA
3 PexT, TEXHONOrUs, MaTEPUANbI.

duzuka: sarepus, aTtom, 3JIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIHJ,
M30TONbI, PAJANOAKTUBHOCTb, MOJICKYJA, OSJEKTPUYECKUI 3apsn, NPOBOAHUKH,
HOMYUPOBOJHUKH, JUJICKTPUKH, (POTOSNIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTRA, a3, PACTBOP, PACTBOPUMOCTE, KpUACTALTHIECKas
peméTka, CIUIaBbl, (PU3MUCCKUE BEIHMYHHBI, COUHUIBI M3MEPEHUSA, KOCMHYECKOE
HPOCTPAHCTRO, IUTAHETEIL, 3BE3BL, COIHIIE.

buonorus: ¢otocunTes, avixaHue, Ouocdepa, SKOCHCTEMA, MHUHEPATbHBIC
yROOPEHHS, MUKPOSJIEMEHTBI, MAKPOIJIEMEHTDI, MUTATENLHbIE BELLECTRA.,

['eorpagms:  armocdepa, ruapocdepa, MHHEpATbl, TOPHbIE MOPOABI,
MOJIC3HBIE UCKOMACMbIE, TOTUIHBO, BOIHbIE PECYPCh.



ILTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA HPOI'PAMMDLI HO
XUMHHU HA YPOBHUHE OCHOBHOI O OBHIEI'O OBPAZOBANIA

JIMYNOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE  PE3yAbTaThl OCBOCHHA NPOrpaMMbl  OCHOBHOrO  OOLIErO
00pa3oBaHnsa AOCTUrAKOTCA B X0A€ OOYUCHMS XMMHW B €IMHCTBE YUEOHOW U
BOCMUTATENLHON ACATEIILHOCTH B COOTBETCTBUH ¢ TPAAULIMOHHBIMU POCCUHCKHUMU
COLIMOKYNBTYPHBIMM W AYXOBHO-HPABCTBCHHBIMM LIEHHOCTAMM, MPUHATBIMH B
OOLLECTBE MPaBMJIAMM W HOPMAMM TOBEACHWUS W CIOCOOCTBYHKOT MpoLEccam
CaMOIIO3HAHU, CAMOPA3BIITILA U COLIMAIII3AUI O0YYarOIIUXCA.

JIMYHOCTHBIE ~ pe3yIbTaThl  OTP@XAKT  TOTOBHOCTE  OOYYAKIIUXCA
PYKOBOJICTBOBATBCA CHUCTEMOI  IIO3UTIBHBIX [ENIIOCTHBIX OpUCHTANUN U
paclIpenye OnbITa ACATENBIIOCTII 14 €€ OCIIOBE, B TOM YHCIIE B 4ACTIL:

1) NATPHOTHYECKOr0 BOCTIHTAHNS:

LIEHHOCTHOIQ OTHOLUEHWS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAYYHOMY HACNEAMK, NMOHUMAHWUA 3HAYEHUS XMUMHMUECKON HAYKM B JKHU3HU
COBPEMEHHOro 00LecTBa, CnOCOOHOCTH BNAAETh JAOCTOBEPHON WH(pOpMaumei o
NEPEAOBLIX AOCTHIKEHHAX W OTKPBITHSX MUPOBOH M OTEUYECTBEHHOH XUMUM,
3aUNTEPECOBAHHOCTH B MAYUHBIX 3MIAHUAX 00 YCTPOIMCTBE MITpa I 0OMIECTRA,

2) rpaskIaHCKOTO BOCHUTAHMSL:

MPEACTABIEHUS O COLMAIbHBIX HOPMAX W NPAaBWIAX MEKIUYHOCTHBIX
OTHOLUEHHW B KOJINEKTHBE, KOMMYHWKATUBHONH KOMMETEHTHOCTH B OOLUECTBEHHO
MONEC3HON,  YueDHO-UCCNEA0BATEILCKON, TBOPYECKOH W APYrHX  BMAAx
NEATEIFHOCTH, TOTOBIIOCTII K Pa3HOOOPa3HOIl COBMECTIION NEATENBIIOCTII IIPH
BEITIONIIICHIN  yYEONBIX, IO3HABATENBIBIX 3a/a4, BBIIOJICHIN XUMHYECKAX
3KCIIEPUMEHTOB, CO3IAHINY YUEOHBIX IIPOEKTOR, CTPEMIICHHS K B3aMMOIIOHIIMAHIIIO
I B3aUMOIOMONII B TIIpoliecce 3TOH y4eOHOW HesTENBHOCTH, TOTOBHOCTH
OLEHUBATH CBOE TMOBECASHME W MOCTYNKM CBOMX TOBAPULICH ¢ NO3ULMH
HPABCTBEHHbBIX M MPABOBLIX HOPM € YUETOM OCO3HAHMWS NOCNAEACTBUI NOCTYNKOB,

3) LEHHOCTH HAYYHOI0 NO3HAHUS

MHUPOBO33PEHUECKHE MPEACTABNCHUA O BEILUECTBE W XMMHUUECKOH peakuuw,
COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHI) Pa3BUTUS HAYKW M COCTABJAOLLME
OCHOBY JUISI TIONMMMAHIIA CYITHOCTII HAay4loii KapTUNBI MUpa, MPEACTaBIenusd 00
OCHOBIIBIX 3aKOHOMEPHOCTAX PA3BOTHS I[IPUPOIBI, B3aUMOCBA3AX YEIOBEKA C
IPIPOIHON cpenoi, O PONU XUMUU B ITO3MAHUII 3THX 3aKOIIOMEPIIOCTENH;

TI03MABATEIBIIBIE MOTIIBEL, HAHPABIICIIHBIE MA IIOIYYCHIIC TOBBIX 3MAHINA 110
XUMUI, MEe0OXOIUMBIC JUIA OOBSICHENMA HaOMIOMAEMBIX IPOIIECCOB U SIBIICIINIA,
[IO3HABATENBHOM, MH(POPMAHNOHION UM YATATENBCKONH KYJIBTYPHL, B TOM HHCIC
IABBIKOB CAMOCTOATENBHONH padoTHl ¢ YUYCOHBIMII TEKCTAMII, CIIPABOYHOIA



JMUTEPATYpOH, JOCTYIHBIMH TEXHUYECKMMHU CpPEICTBAMU  HH(OPMAIMOHHBIX
TEXHOJIOTHIA,

MUHTEPEC K OOYYCHUID W II03HAHHIO, JTHOO3HATEIBHOCTH, T'OTOBHOCTH U
CHOCOOHOCTE K  €amMO00pa3sOBaHUK), IIPOEKTHOM MW HCCIENOBATEIBCKOM
NEATENBHOCTH, K OCO3HAHHOMY BEIOOPY HAHPABICHHOCTH U YPOBHA OOYUYCHHS B
JANbHEHLLIEM

4) popMUPOBAHNA KYJBTYPbI 310POBbA:

OCO3HAHWE LEHHOCTH JKHU3HW, OTBETCTBEHHOINO OTHOLUEHHA K CBOEMY
300POBbI, YCTAHOBKH Ha 3A0pOBblIA 00pa3 >KM3HW, OCO3HAHWE MNOCACACTBUHA U
HEMPUATUE BPEAHBIX MPUBBIYEK (YNOTPEONEHUA ANKOTONs, HAPKOTUKOB, KYPEHHUS),
HECOOXOIMMOCTH COOMMIONCHUS HpaBWI OC30HACHOCTH TMpuU  OOpalllcHHH ¢
XUMUAYECKVMH BEMIECTBAMY B OBITY U PEAIbHOM JKU3HUY;

S) TPYA0BOIr0 BOCIIHTAIIUS:

MHTEPEC K MPAKTHUECKOMY M3YUEHUIO Tpodeccuii U Tpyla pa3iuyHOro poja,
YBAKEHUE K TPYAY M PE3yJbTaraMm TPYAOBOWH AEATEIBLHOCTH, B TOM YWCIE HA
OCHOBE MPUMEHEHWs TMPEAMETHbIX 3HAHWI NO XWMUM, OCO3HAHHBIA BBLIOOP
WHAWBUIYATIbHON TPACKTOPUMW MPOAOCIKEHUN 00Pa30BaHus ¢ YHETOM JIMUHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XUMUH, OOLIECTBEHHBIX HHTEPECOB U NOTPEOHOCTERN,
yCNewHOH NpoeCCUOHANBLHON AEATEABHOCTH W Pa3BUTHA HEOOXOAMMBIX YMEHUIA,
TOTOBHOCTE aJJaHTHPOBATECS B IIpodeccHOHANBHOM Cpee;

6) 3K0NOrHYECKOr0 BOCMUTAHNA:

3KOJOTMUECKN LIEeNeCOO0Pa3HOE OTHOLICHHE K MPUPOAE KAK HMCTOUHMKY
JKM3HKU HA 3eMiie, OCHOBE €€ CYLUECTBOBAHUSA, NOHUMAHKUE LIEHHOCTH 3A0POBOMO W
OezonacHoro o0paza SKM3HW, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(U3HYECKOMY W IICUXHYECKOMY 3I0POBBIO, OCO3HAHUE IICHHOCTH COOIFOICHHS
HpaBWI OC30HACHOTO MTOBENICHNS IIPH PadOTe ¢ BEIIECTBAMMU, 4 TAK)KE B CUTYaIIUSIX,
VIPOKAOUIUX 3/I0POBBIO U JKU3HU JIIOJIEIH;

CIOCOOHOCTH HPHMEHATH 3HAHMA, TONyYacMblc HPH M3YUCHUM XHMHU, IS
PELICHUS 3a1a4, CBA3AHHBIX ¢ OKPY)KAKOWEH NPUPOAHONA CPEeaOH, AJIA MOBbILICHNS
YPOBHSl  JKOJNOTHMYECKOW  KYJAbTYPbl, OCO3HaHWs [I00ANbLHOrO  Xapaxkrepa
JKOJIOTMYECKUX NPOOIeM M nyTeld MX pEelIeHUs NOCPEACTBOM METOAOB XHMMWH,
JKOJIOTMYECKOrQ MbILLICHHS, YMEHHUA PYKOBO/JACTBOBATHCA UM B MO3HABATENbLHOM,
KOMMYHUKATUBHOH U COUMATLHON NPAKTHKE.

METAIIPEJIMETHBIE PE3VJIBbTATDI

B cocraBe METaHpeIMETHBIX PE3YIBTATOB BBIOCISIIOT 3HAYMUMBIE UL
($OopMUpOBaHHA MHPOBO33PECHUSA OOIICHAYYHBIE HOWATHS (3aKOH, TEOpPHI,
HPHHITATL, THHOTE34a, (PAKT, CUCTEMA, HPOIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPBIC
UCTIONB3VIOTCA B €CTECTBEHHO-HAYUHBIX YUYEOHBIX IMPEAMETaX M HO3BOJLIIOT Ha
OCHOBE 3HAHWI W3 3THX NPEIMETOB (POPMUPOBATH MIPEICTABICHUE O LEIOCTHOM



HAY4YHOI KapTHHE MUPA, I YHUBEPCAIbHBIC YUCOHBIE NeicTBUA ([103HABATEIBHEIE,
KOMMYHUKATHBHBIE, PEIYISITUBHEIE), KOTOPBIE OOECHEUMBAIOT (PopMUpOBaHUE
TOTOBHOCTA K CAMOCTOSITEIIBHOMY HJIAHUPOBAHUIO M OCYIIECTBICHUK YUYEOHOI
NEATENBHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAIbHbIE YUueOHbIe TeiicTBUsI

ba3oBble JIOrH4YeCKHe AelCTBHEA:

YMEHUS KCMOJIb30BaTh MPUEMbBI JIOTMYECKOr0 MBILJIGHUS NPU OCBOCHWU
3HAHUI: PacKpbIBAaTh CMbICI XMMMUECKUX MOHATHH (BBIAENATb MX XaPaKTEPHbIC
MPU3HAKKU, YCTAHABIIMBATHL B3aUMOCBA3b € JAPYFMMMU MOHATHAMM), HUCIONb30BATH
MOHATHA AJ11 OOBACHEHNUA OTACTbHBbIX (DAKTOB M ABJIEHUH, BLIOMPATL OCHOBAHWUS U
KPUTEPUH s KilacCU(PUKAMH XUMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUii,
YCTAaHABIIMBATE IIPUYUHHO-CIIEJCTBEHHBIE CBS3M MEKIY OOBEKTAMU W3y4EHUH,
CTPOHMTE JIOTUYECKUE PacCyKICHUS (MHIYKTUBHBIE, JCIYKTHBHBIE, [10 aHAJIOTHH),
JIENIATh BEIBOJIBL U 3AKITFOUCHUS;

YMEHHUE MPUMEHATL B MPOLECCE NO3HAHUS TMOHATUA (NPEAMETHbIE U
METANPEAMETHBIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, UCTIONBL3YEMbIC B XUMUH,
NpeoOpa3oBbIBATL LMPOKO MPUMEHSEMbIE B XUMHUH MOAEIIbHbIE NPEACTABIEHUN —
XUMHUYECKHUI 3HAK (CUMBOJ 3EMEHTA), Xumuueckas (POpMyna u ypaBHEHHUE
XUMHUYECKOH PeaKumy — MPU PELICHUU YUEOHO-NO3HABATENbHBIX 3a1a4, C YUETOM
3TUX MOJENBHBIX HPENCTABICHUIN BBIABIATE U XapaKTEPH30BaTh CYIICCTBEHHEIE
MPU3HAKK U3YYAEMbIX OOBEKTOB — XUMUUECKHX BELIECTB U XUMHUECKNX PEAKLINiA,
BbISIBJIATb  OOLUME  3aKOHOMEPHOCTH, MPUUMHHO-CICACTBEHHLIE  CBA3M U
NPOTHBOPEUHMS B M3YUAEMbIX NPOLECCAX U ABICHUAX.

ba30Bble NCCAEA0BATEILCKHE ACHCTBUS

VMEHHE HCHOJIB30BATh HOCTABJICHHBIE BOHPOCHI B KAueCTBE WHCTPYMEHTA
HO3HAHWS, 4 TakKEe B KAadeCTBE OCHOBHI JUIA (POPMUPOBALMA THUIIOTE3Hl HO
HPOBEPKE HPABHIIBHOCTH BBICKA3BIBAEMBIX CY KICHHIM,

IpUOOPETEHNE OHBITA HO IUIAHHPOBAHWIO, OPraHM3allid U IPOBEICHUIO
YUEHHYECKMX 3KCIEPUMEHTOB, YMEHHE HadnaaTh 3a XO0A0M  Mpouecca,
CaAMOCTOATENbHO MPOrHO3MPOBATH €ro pe3ybTaT, (POpMyIupoBaTe 0000LIEHHUA U
BbIBOAbI NO PE3yAbTaTaM MPOBCACHHOTO ONbITA, UCCNICAOBAHMSA, COCTABIIATL OTUCT
0 NPOAEIAHHOMN padoTe.

PaGora ¢ nupopmanmueii:

VMCHHE BBIOMpaTh, AHAIM3HPOBATE W HHTEPHPETHPOBATE HH(POPMAILUIO
Pa3IUYHBIX BUJOB U (POPM IIPEICTABICHUS, [TONIYIAEMYIO U3 Pa3HBIX HCTOYHHKOB
(Hay4HO-TIOMYJIIpHAs JUTEepaTypa XHMHYECKOTO CONEP’KaHWs, CHPABOYMBIC
HOocoOud, pecypchl MHTepHETa), KPUTHHYECKH OIICHHBATH HPOTHUBOPEUYUBYIO U
HEIOCTOBEPHYIO MH(POPMAHUIO,



YMEHHEC HPUMEHATh PA3MUYHBIE METOJBI M 3alPOCHl HPH TIOMCKE M OTOOpE
HHPOPMAIIMN M COOTBETCTBYIONIMX JAaHHBIX, HEOOXOOUMBIX IS BBITOIHCHUSA
yueOHBIX U IMO3HABATCIBHBIX 3a/1a4 OHPEICIEHHOTO THHA, HDUOOPETEHUE OIBITA B
oOJIacTH  HMCIONB30BANA  MHPOPMAHHOHHO-KOMMYHHKATUBHBIX — TEXHOIOTHIA,
OBIIQJICHUE KYJIBTYPOil aKTUBHOTO HCIIONB30BANNS PA3JIMYHEIX HOUCKOBBIX CHCTEM,
CaAMOCTOATENbHO BHIOMPATH ONTUMATILHY K (DOPMY MPEACTABAEHUS MHPOPMALIUKA U
WINKOCTPUPOBATHL  PELUIACMbIE  3a0a4M  HECJIOKHBIMM - CXEMaMHK, JAuarpaMMamMi,
Apyrumu GpopMamu rpagmky U MxX KOMOHHALUAMM,

YMEHUE MCNOAL30BATHL W AHAIM3MPOBATbL B  NPOLECCE YUeOHOH W
NCCIIEOBATENIBCKON ACATEIBHOCTH WH()OPMALKIO O BIIMAHUW NPOMBILIICHHOCTH,
CEIIECKOTO XO34HCTBA M TPAHCHOPTA HA COCTOAHUE OKPYKAIOMIEH TPHPOTHOU
CpelBL.

KoMMyHHKaTHBHBIE YHHBEpCAJILHBIC YUeOHbIe NelCTBHA:

YMEHHS 3aJaBaTh BOHPOCH (B XOIe Jauajiora W (WJIH) JUCKYCCHH) HO
cywecTBsy  oOCyxkaaemoil  Tembl, (POPMYNMpOBATL  CBOM  MPENJIOKEHUA
OTHOCUTENIBHO BbINOIIHEHNS NPEAJIOKEHHON 3a1auu,

YMEHWUS  TMPEACTABIATbL  MOJNYUYCHHbIE  PE3YJbTaThl  MO3HABATENbLHOIM
JEATENBHOCTH B  YCTHBIX W MUCBMEHHBIX TEKCTAX, JACNIaTh NPE3EHTALUIO
PE3yJIbTATOB BbIMOJIHEHUS XHMHYECKOr0 3KCneprumMeHTa (1adopaTopHOro OmnbITa,
nadopaTopHOM padOTHI HO UCCIIETOBAHUIO CBOMCTB BEMIECTB, YIEOHOTO HPOCKTA);

YMEHUs yuyeOHOro COTPYAHHUECTBA CO CBEPCTHUKAMM B COBMECTHOIM
MO3HABATENBHOW W HCCIEAOBATENILCKOW  ACATENBHOCTM  NPH  PELICHUM
BO3HUKAKLIMX NPOOIEeM HA OCHOBE y4éra OOLIMX HMHTEPECOB M COMNMACOBAHM
no3uuuii (00CyKACHK, OOMEH MHEHWSMMW, «MO3FOBLIE LUTYPMbDY, KOOPAMHALINA
COBMECTHBIX JCUCTBHUI, OHPEICICHHE KPUTEPUEB II0 OIEHKE KadecTBa
BBITIOJTHEHHOH paOOTHI U IPYTHE ).

PerynsiTuBHbIC YHHBEpPCAJIbHBIE Y4eOHbBIEC TeCTBHSI:

YMEHUE CAMOCTOSTENILHO OHPENENATh LENH ACATEIIBHOCTH, IUIAUpPOBATH,
OCYLIECTBAATL, KOHTPOJIMPOBATL U MPU HEOOXOAMMOCTH KOPPEKTHPOBATL CBOH)
JAEATENBbHOCTDb, BbIOMPaTL Handonee SPPeKTUBHBIE COCOOLI PELUEHNS YUEOHbIX U
MO3HABATENbHBIX 33744, CAMOCTOATEIILHO COCTABATH WM KOPPEKTUPOBATH
NPEANOKEHHBIR  aNropuT™M  ACHCTBUA NPU  BLINOJHEHUW 3aJaHUA € YUETOM
MONYYEHHUS HOBBIX 3HAHWI 00 M3yuyaeMbiX OOBEKTAX — BELICCTBAX W PEAKLMIAX,
OLICHMBAaTh COOTBETCTBUE ITOJIVHCHHOTO Pe3yJbTara 3asBIICHHON 1€, YMEHUE
HCITONIb30BATH U allaJI3UPOBaTh KOHTEKCTHI, HPEUIAracMBIE B YCIIOBHY 3a/1allAI.

ITPEIMETHBIE PE3YJIBTATBI

B cocraBe HpeAMETHBIX pPE3YJBTATOB 10 OCBOCHUIO 00s3aTCIBHOTO
colepykamusd, YCTAHOBJICHHOTO JaHHOH (henepanbHOi padodeit HporpaMMOIA,
BBIICIIAIOT. OCBOCHHBIC OOYYAIONTMMUCS Hay4dHBIC 3HANWA, YMECHHS U CIIOCOOBI



neiicTBUM, cremuuyecKkue I [PeAMETHOM oOmacTé  «XHMHs», BHIBI
JNEATENBHOCTH MO  [OJIYYEHUK  HOBOTO  3HAHWA, €ro  HHTCPHpETaIlvu,
UPeoOPa3OBAHUIO U HPUMECHEHUIO B PA3IMUHBIX YICOHBIX W HOBBIX CUTYaIUSX.

K koniy oOy4cHHs B 8 Ki1acce IpeIMETHBIC PE3YIIBTATEL Ha 0a30BOM YPOBHE
JIOJKHEI OTPaskaTh C(POPMUPOBAHHOCTE ¥ O0OYYAKOIINXCA YMEHHIA:

» PACKpPbLIBATb CMBIC/T OCHOBHbIX XMMHUYECKHX TMOHATHI. aTOM, MOJEKyIa,
XUMUUYECKUIN JJIEMEHT, MPOCTOC BELIECTBO, CIOMKHOE BELIECTBO, CMECH
(OAHOPOAHARN U HEOAHOPOAHASN ), BANCHTHOCTb, OTHOCHTENbHAS aTOMHAA W
MOJIEKYJIIPHAs Macca, KOJIMYECTBO BELUECTBA, MOJb, MOJSPHAs Macca,
MaccoBas N0 XMMUUECKOrO 3EMEHTA B COSAMHEHUMN, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOT4, OCHOBAHUE, COIb, 3IEKTPOOTPULIATEIBHOCTh, CTECIICHb
OKHUCIICHUS, XUMUYECKas peaKiys, KiIaccu(uKalua peakiuil: peakiyn
COCIMHEHUS, PEaKIUU pa3JiOKCHU, PEaKklUHU 3aMElICHU, PEaklnu
oOMEHa, 3K30- U 3HIOTCPMUUYECCKUE PEAKIMU, TEIUIOBOH PQEKT peaKinm,
SAPO aToMa, 3NEKTPOHHBLIW CIOH aroma, aroMHas OpOuTanb, paanyc
aTOMa, XMMMYECKas CBA3b, NONSAPHAS W HEMOAAPHAA KOBAJICHTHAS CBA3b,
MOHHAs CBA3b, UOH, KATMOH, QHUOH, PACTBOP, MACCOBAs AONS BELICCTBA
(NPOUCHTHAS KOHLEHTPAUKs ) B paCTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBA3b OCHOBHBIX XWMHWUECKMX MNOHATHH H
[IPUMEHATE 3TH HOHATHS IIPY OIIUCAHUU BEIIECTB U UX UPEBPAICHHN,

» UCNOAb30BATb XMUMMUECKYH) CHMBONMKY A COCTaBAEHHA (POPMy.
BELICCTB U YPABHEHNI XUMHUYECKUX PEAKLNIA;

» ONPEAENATb BAJCHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSAX,
CTENEHb  OKWUCNAEHWS  3AEMEHTOB B OMHAPHBIX  COCAMHEHMSX,
[IPUHAUIEKHOCTE BEIIECTB K OUPCACHEHHOMY KIACCY COCIVHEHWI HO
opMynam, BHI XUMUYECKOH CBA3M (KOBAJICHTHAS X WOHHAA) B
HEOPraHWYECKUX COCTUHEHUAX;

e packpeiBaTh cMBICH Ilepuommueckoro 3axkonHa J[. WM. Menneneesa:
AEMOHCTPUPOBATL TMOHUMAHKUE MNEPUOAUYCCKOW 3ABUCMMOCTH CBOWCTB
XUMHUUECKUX IEMEHTOB OT MX NOJIOKEHWA B [IeprOaAMUYECKOR cucTeme,
3aKOHOB COXPAHEHUs MACCHI BELWECTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJIAPHOTO YUYEHHs, 3aKOHA ABOraapo;

s ONUCHIBATL M XapakTepusosarb TadOAMuHYO (opmy Tlepuoanyeckoit
CUCTEMBI XHMHYECKHX 3JIEMEHTOB. pa3jiM4arb HOHATHI «TJIABHAs
noarpynua (A-rpyumna)» u «HododHad noarpyuna (b-rpyuna)», Maible 1
OONBIIHAE TIEPUOBI, COOTHOCHTH OOO3HAYCHHS, KOTOPHIE HMEIOTCA B
tabnune «llepuonmuueckas cucTeMa XHMHYECKUX 3neMeHTOB [J[ W
MeHeneea» € YUCIOBBIMM  XapaKTEPUCTUKAMU CTPOCHUSA AaTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTAB U 3apsil AIpa, OOIIEE YUCIIO EKTPOHOB
W PacCIIpENEIICHUE X HO 3IEKTPOHHBIM CIIOSIM );

KITACCH(PUIMPOBATh XUMHYECKUE 3IIEMEHTHL, HEOPTAaHUYECKUE BEIIECTBA,
XUMHYECKHE PEaKIUU (MO YUCIYy M COCTaBY YYACTBYIOUIMX B pEaKIHU
BEIIECTB, 110 TEIUDIOBOMY 3(h(PeKTY);

XapaKTepu30BaTh (OMUCHIBATL) OOLLIME XMMHMYECKME CBOWMCTBA BELUECTB
PA3TINUHBIX KNACCOB, NOATBEPIKAAS ONUCAHUE NPUMEPAMH MOJIEKYISAPHBIX
YPaBHEHHH COOTBETCTBY OLLMX XUMHUECKHX PEAKLIMIA,

MPOrHO3UPOBATL CBOHCTBA BELUCCTB B 3aBUCHMOCTH OT MX KAQUE€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH MPOTEKAHMA XUMHUYECKMX NPEBPALUCHUI B
Pa3IUYHBIX YCIOBUSIX;

BBIUKC/IATE OTHOCUTEIBHYID MOJEKYJIPHYIO U MOJSMPHYIO MAacChl
BEIIECTB, MACCOBYIO JIONKO XHMHYECKOTO DJJIEMEHTA 10 (hOpPMYIE
COCIMHEHNS, MAaCCOBYIO JIOJIIO BEILECTBA B PACTBOPE, HPOBOIUTE PACUETEL
M0 YPAaBHEHUK) XMMUUECKOH PEaKLMH,

MPUMEHATb OCHOBHBIE ONEPALMH MBICIUTENBHONW AEATENBHOCTH — AHAIHU3
M CUHTE3, CpaBHEHHE, 00O00LIEHME, CMCTEMATH3ALMKY, KIacCH(PUKALUIO,
BbISIBICHWE TMPUUNHHO--CICACTBEHHBIX CBA3EH — U1 M3YU€HWs CBOWCTB
BELLECTB W XMMMUECKMX PEAKUMH, €CTECTBEHHO-HAYUHbIE METOADI
TIO3HAHHUA — HAONIOJCHUE, HW3MEPEHUE, MOJCIHUPOBAHUE, JKCICPUMEHT
(peanbHbIl U MBICTICHHBII ),

CIEI0BATL  MPABAJIAM  MOJIb30BAHUA  XMMHYECKOHW  NMOCYAOH W
nadopaTopHbIM  00OPYAOBAHHEM, A TaKKE MNpaBuiaM OOpalLEHHs ¢
BELIECTBAMU B COOTBETCTBHM € HHCTPYKLMAMU TI0  BHIIIOJHEHUIO
Ta0OpATOPHBIX XUMHYECKUX OIBITOB HO HOIYYCHUID ¥ COOHPAHHIO
ra3o00pasHBIX BEMIECTB (BOAOPOJAa M KUCIOpOJA), ITPUTOTOBICHHUIO
PacTBOPOB C OUPENCIEHHONH MaccOBOH JONEH pAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATE W IIPOBOAUTH  XHMHYECKHE  SKCHEPHMEHTHI  HO
Pacrno3HaBaHUIO PACTBOPOB LIELIOUEH W KMCAOT ¢ NOMOLILI) MHAMKATOPOB
(nakmyc, peHondranenH, METUNOPAHIK U APYTHE),

K koHuy 00yueHus B 9 kaacce npeaAMETHBIC PE3ynbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CHOPMHUPOBAHHOCTL Y 00YUAKLLIMXCA YMEHHHA;

PACKPbIBATL CMbIC OCHOBHBIX XMMWUYECKHX TOHATHH. XUMHUYECKWii
3JEMEHT, aTOM, MOJICKYJla, WOH, KaTWOH, aHWOH, ITPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, BAICHTHOCTH, JJICKTPOOTPULIATEIIBHOCTE, CTCHEHB
OKHUCIICHUS, XUMHUCCKasd PEaKIusl, XUMUYECKas CBA3b, TEILUIOBOM 3(eKT
peaKkmu|, MOIlb, MOJIPHBIH  O0OBEM,  pacTBOpP,  JIEKTPOIHUTHL,
HEANICKTPOIUTHI, JJICKTPOJIMTAYCCKAS MUCCOIMAIINAA, PEAKIIUU HOHHOTO
oOMEHa, KaTajlusarop, XHUMHUYECKOE PaBHOBECHE, OOpaTUMBIE U



HEOOpATUMBIE PEAKIUN, OKHCIHTEIBHO-BOCCTAHOBUTEIEHBIE PEAKIIVH,
OKHCIIUTENb,  BOCCTAHOBHUTENIL,  OKUCICHHE U BOCCTAHOBJICHHE,
amnoTponyd, aM(pOTEpHOCTh, XUMHYECKAs CBsI3b (KOBAJICHTHAA, WOHHAA,
METAUINYECKAd), KPUCTAJUIMYECKAS pPEIIETKA, KOPpO3Us METAJUIOB,
CIUIABBL, CKOPOCTH XHUMHUYECKON pPeakluy, HPEICABHO TOIyCTHMAs
KoHueHTpauus [11K BewecTsa,

WUTKOCTPUPOBATE  B3AMMOCBA3b  OCHOBHBIX XWMWUECKUX MOHATHA U
MPUMEHATDL 3TH NOHATHS TTPU OMMMCAHNK BELLECTB W UX MTPEBPALLEHNIA,
MCNONBb30BATh XUMHUUECKYHK) CHMBOJIMKY JNsi  COCTAaBIEHUs (opmyn
BELIECTB 1 YPABHCHUI XUMHUYECKNX PEaKLNIi,

OHPEICIATE BAICHTHOCTD H CTEIICHL OKUCICHHA XUMUYESCKUX DIIEMEHTOB B
COCIMHEHUAX PaslIH4YHOO COCTaBa, HUPHHANICKHOCTH BEIIECTB K
OHUPENEIEHHOMY KJIaccy COeIUHEHHH WMo (hopMylaM, BUJ XHUMHYECKOMH
CBA3M (KOBAJCHTHAA, WOHHAS, METAUIMYeCKad) B HECOPTaHHYECKUX
COCAMHEHUAX, 3apsd MOHA MO XUMHUYECKOH (hopmysie, XapakTep Cpeibl B
BOJAHBIX PACTBOPAX HEOPraHWUECKUX COECAMHEHUHN, TUI KPUCTATIMUYECKON
PeWETKH KOHKPETHOMO BCLLECCTBA,

packpeiBaTb cmbiCn [lepuoanueckoro 3akona J. UM, Menaeneesa wu
NCMOHCTPUPOBATL €r0  MOHMMAHWE! ONKCLIBATL WM XAPAKTEPHU30BATH
Tabmuunyio (Gopmy Ilepmomudeckoil CHCTEMBI XMMUYECKHX 3IIEMEHTOB:
pasMuaTe NOHATUS «rnasHas noarpynna (A-rpynna)» v «nodouHas
noarpynna (b-rpynna)», manbie u OOnbWIKE NEPHOABI, COOTHOCHTH
0003HAUEHHs, KOTOpbLIE HMEKTCS B NEPUOAMUECKOi Talnuue, ¢
UNCNOBBIMKM  XAPAKTEPUCTHUKAMHW  CTPOEHHUA  ATOMOB  XWMHUYECKHX
UEMEHTOB (COCTaB H 3apal sapa, oflmee UHCIO DJIEKTPOHOB U
paclpeiclicHue WX [0 IEKTPOHHBIM CIIOAM), OOBACHATE OOIIME
3aKOHOMEPHOCTH B M3MECHCHHU CBOMCTB 3JIEMEHTOB U UX COCIUHCHHN B
Ipefenax MajIblX HEPHOIOB U ITIaBHBIX HOATPYHII ¢ YUETOM CTPOCHHS HX
aATOMOB,

KITACCM(PUUMPOBATE XUMUYECKUE DIIEMEHTbI, HEOPraHMUYECKUE BELLECTBA,
XUMHUUECKNE PEaKLMK (N0 YMCAYy W COCTABY YYACTBYHOLMX B PEAKUUU
BELLECTB, MO TemioBoMYy dD(exTy, N0 U3MEHEHUIK CTENEHEH OKHUCACHUS
XUMHUUECKUX HJIEMEHTOB),

XapaKTepu30BaTh (ONHCHIBATE) OOIIME H CIEHU(PHYESCKUE XUMUYECKHUE
CBOMCTBA HPOCTBIX U CIIOXKHBIX BEIIECTB, HOATBEPKIAA OIHCAHUE
[IpUMePaMU MOJIEKYIIAPHBIX M HOHHBIX YPABHEHWI COOTBETCTBYIOIIHMX
XUMHYECKHX PEAKIIHIA;

COCTABIIATE YPABHEHUS JIIEKTPOJMTUYECKON JHCCONUAINN  KUCIOT,
IIeoYeii U coJiel, IIOIHBIE U COKPANICHHEBIE YPAaBHEHUS PEaKIluii HOHHOTO



oOMEHaA, YpaBHCHHMA peaknuif, IOATBEPKIAIOMINX  CYIICCTBOBAHIE
TEHETUYECKON CBA3H MEXIY BEIECTBAMH PA3INYHBIX KJIACCOB,
pPacKphIRaTh CYIMHOCTE OKHCIIUTEILHO-BOCCTAHOBHTEIIFHBIX — PeaKIMii
TIOCPEICTBOM COCTABJICHUS JICKTPOHHOTO OajgaHca dTUX peaKIliii;
IIPOTHO3HMPOBATh CROMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHKS XWMWUYECKHX NPEBPALICHUI B PA3NMUHBIX
YCIOBHSX,

BLIYMCAATL OTHOCHTENILHYK)  MOJIEKYISPHYH) W MOJNSPHYIO  MACChl
BELICCTB, MACCOBYID 100 XMMHYECKOr0 »feMeHTa 1o dopmyse
COEJIMHEHUA, MACCOBYH) JIOJIKO BELUECTBA B PACTBOPE, NPOBOANThL PACUETHI
10 YPAaBHEHHIO XUMHUCCKOH pPeaKIvi,

coOmrofaTh  IIpaBWjia  ITONB30BAaHMS ~ XUMHYECKOM  HOCyJIoH H
nabopaTopHBIM 00OPYAOBAaHHEM, a TakKke IIpaBuia oOpallcHHud ¢
BEIIECTBAMM B COOTBETCTBHH € WHCTPYKIHAMH 110 BHITIOJHCHUIO
1adopaTOPHbIX XMMHUUYECKHX OINBITOB MO TMOMYUEHUID U COOMpaHHIO
ra3000pa3HbIX BELECTB (AMMMAKA W YITIEKMCIIONO rasa),

MPOBOANTL  PEAKUMM, TMOATBEPIKAAIOLIME  KAYECTBEHHBIH  COCTAaB
Pa3/IMYHBIX BELIECTB. PACMO3HABATL OMBLITHLIM MYTEM XJIOPUA-, OpoMUI-,
noaua-, kapbouar-, Qocdar-, cunukar-, cynbpar-, THAPOKCHA-WOHDI,
KaTHOHBI aMMOHMS W HOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B
BOAHBIX PACTBOPAX HEOPraHWUYECKUX BELLIECTB,

MPUMEHSATb OCHOBHbIC ONEPALIMK MBICIUTENIBHON AEATENBHOCTH — AHAIH3
M CHHTE3, CpaBHEHME, 0000WIEHNE, CHCTEMATH3AUMIO, BBISBICHUE
MPUYUHHO-CNEACTBEHHBIX CBA3CH — JUISl W3YUYECHHUA CBONCTB BELLECTB W
XAMHYECKHX PEaKIMd, eCTCCTBCHHO-HAYYHBIE METOJBl HO3HAHUS —
HaOMIOICHUE, M3MEPEHUE, MOJCITHUPOBAHUE, SKCICPUMEHT (pealbHBI H
MBICIICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KVIACC
KosnuecTBo uacos
Ne HaumeHoBanue pa3aenios u DyeKkTpoHHbIe (HH(pPOBbBIE)
KonTpoabnbie IIpakTHUeckue
n/n TéM NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypChbl
paboTnI paboThI
Pazaen 1. IlepBoHavyanbHbIe XHMHYECKHE NMOHSTHS
Xumust — BaxkHasi 001acTh
11 €CTECTBO3HAHUS U 5 ’ Bbubnunoreka [IOK
’ MPaKTUYECKON AEATEIbHOCTH https://m.edsoo.ru/7f41837¢
yeJoBeka
12 BeuectBa u xuMHYeCcKue 15 . bubaunoreka IJOK
' peakuuu https://m .edsoo.ru/7f41837¢
Hroro no pazpeny 20

Pasnen 2. Baxkuelmue npeacTaBuTeH

HEOPraHHYE€CKHX BE€IECTB

21 Bo3nyx. Kucnopon. Ilonsarue 6 bubnunorexa LIOK
00 oxcuaax https://m .edsoo.ru/7f41837¢
22 Bonopon.ITonsitue o kucnorax 8 . bubnuoreka LIOK
U COJIsIX https://m.edsoo.ru/7f41837¢
23 Bona. Pacteopsl. [Tonsitie 06 5 1 1 bubnuoreka [IOK
OCHOBAaHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChl 1 1 1 bubanoreka [JOK
HEOPraHUYEeCKUX COCIMHEHUI https://m .edsoo.ru/7f41837¢
Hroro no paszneny 30

Paznen 3. [lepuoanueckunii 3axon u [lepuoanyeckas cucrema xumuyeckux iemenTo /1. M. Menaeneesa. Ctpoenue aTomoB.
Xumuueckas ¢Bsizb. OKHCJIHTEIbHO-BOCCTAHOBHTEIbHbIE PEAKIIHH




[leproauueckuii 3aK0oH U

31 [Tepuoanueckas cucrema 7 bubnmnorexa LIOK
XUMHUYECKUX demeHToB J{. U https://m .edsoo.ru/7f41837¢
Mennene-esa. CTpoenue atoma
XUMHUYECKasi CBS3b.

32 OKH:JI::CJ?:HZ- ” 8 Dt eress LIOS

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHbIE PEaKLIUU
Bbubnuoreka [IOK
Hiroro. 0o pasnery 13 https://m_edsoo.ru/7f41837c
Pe3epBHoe Bpemsi 3 BHGEaPEIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




9 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM uudposbie
Ne n/n ¥ Kourpoabubie | IIpakTHueckune (neithp )
NporpaMmmsi Bcero o0pa3oBaTe/ibHbIE
padoTbi padoThI
pecypchbl
Paznen 1. BemecrBo u XuMHYECKHE PEAKUHH -
11 [Tosropenue u yrnyOneHue 3HaHUI 5 1 bubmuoreka [IOK
' OCHOBHBIX pa3JesioB Kypca 8 kiacca l https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE€ 3aKOHOMEPHOCTH XUMUYECKUX 4 | bubnuoreka LIOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAsT TUCCOLITALINA. 8 ) | bubnuoreka [IOK
' XUMHYECKHE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hrtoro no pasneny 17
Pa3nen 2. HemeTaiibl M HX COeAMHEHHUSI
91 OO1ras xapakTepUCTHKA XUMHUECKUX 4 . Bbubnuoreka LIOK
' anemeHToB VIIA-rpynnei. ["anorenst https://m.edsoo.ru/7f41a636
OO61as XapakTepUCTHKA XUMHUYECKUX
22 3.TleMeHTO: VIA? nmnbl. Cepa u eé 6 BUSIUarRaTION
' S < R https://m.edsoo.ru/7f41a636
COEIMHEHUs!
OO11as xapakTepUCTHKA XUMHUYECKUX
23 aneMeHm: VA 1lz nmbl. A3oT, pochop u ux 7 1 BHOIUT TRk LK
' PR ’ P https://m.edsoo.ru/7f41a636
COEMHEHUs
OO01as xapakTepUCTHKA XUMHUYECKHX
24 3nemem‘o§ IVAp nnbl. Yriepoa u 8 1 2 Butmmeresa IO
' . il ' P https://m edsoo.ru/7f41a636
KPEMHHI U UX COEMHEHUS
Hroro no paszneny 25




Paszaen 3. MeTaanabl H HX COeAHHEHHSA

bubnmnoreka [JOK
3.1 i 4
o hittps://in edsoo ru/Tf41a636
” bubnuorexa [JOK
32 BaskHeiilue MeTauibl 1 UX COeIMHEHUS 16 https://m_edsoo ru/Tf412636
Hroro no paszaeny 20
Pa3nen 4. Xumus v oKpysKamas cpeaa
4.1 BemecTBa u MaTepuabl B )KH3HU YEJIOBEKA 3 Brimorerg LIOK
: o P https://m edsoo ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 Bebmiorexa OK
P P https://m edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68







IHIOYPOYHOE IINTAHUPOBAHUE

8 KVIACC
KosnuecrBo yacos DJIEKTPOHHbIE
Ne Mara un@posbIie
Tema ypoka Kourpoabnsie | IlpakTHueckue
n/n Bcero u3ydeHusi | o0pa3oBaTeJbHbIE
pabdoTnI paboTsi
pecypcesl

. [Tpenmer xumuu. Posib XMMUU B JKU3HU I bubmuoreka [IOK
yesnoBeka. Tena u BeLiecTsa https://m.edsoo.ru/ff0d210c

2 ITonsaTHE O MeTOMAaX MO3HAHUS B XUMHUH 1 Bubmorexa LOK

https://m.edsoo.ru/ff0d227¢
IIpakTuyeckas padora Ne 1 «IIpaBuna

3 paboTbl B 1ab0OpaToOpuu U NPHEMBI . bubnuoreka LIOK
oOpatenus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
obopynoBaHuEM»

4 Yucreie BemiecTBa U cmecu. CrnocoObl ) bubmuoreka [JOK
pasneneHusi cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckasi pabora Ne 2

5 «P;’)asneneune cgeceﬁ (Ha mpumepe 1 Bilvinnei HOK

. P P https://m.cdsoo.ru/ff0d28c8
OYUCTKH MOBAPEHHOMN COJIH)»
Bbubauoreka LIOK
6 ATo one 1
TOMBLIM ﬂiKynbl https://m.edsoo.ru/ff0d2a6¢

” XHUMHYECKHE 3JIEMEHTBI. 3HAKH 1 Bbubnuoreka [IOK
(CUMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CnokHbIE BELIECTBa 1 Bupmaarexs IR

P 111 https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKY JIIPHOE YYEHUE 1 SMpioTER 0

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSIHCTBA COCTABa BEILECTB.

bubmuoreka [IOK
10 Xumnueckas popmyna. BaneHTHOCTD
Gopuy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX 3JIEMEHTOB
1 OTHOCHTeNnBbHAst aTOMHAsT Macca. Bbubnuorexa [IOK
OTHOCUTENBHAs MONIEKYJIIPHAsE Macca https://m.edsoo.ru/ff0d323¢
1 MaccoBasi 10151 XHMHYECKOro bubmuoreka [JOK
3JIEMEHTa B COEIUHEHUHU https://m.edsoo.ru/ff0d350¢
13 Konuyectso Bemecrsa. Mob. Bbubnuorexa [{OK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DusznvecKkue U XUMHUYECKHE SBJICHUSI. bubnuoreka [IOK
Xumuueckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycnoBusi MpOTEKaHMs bubnuoreka LIOK
XUMHUYECKUX peakiuil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS] MacChl BELIECTB. bubnuoreka LIOK
XUMHUYECKHE YPaBHEHHS https://m.edsoo.ru/ff0d3b88
BbrMucneHus: KoJaMuecTna, MacChbl
17 BELIECTBA 10 YPABHEHUSIM XUMHYECKUX Do HOE
L https://m .edsoo.ru/fR0d5708
peaxuuit
Knaccudukauus XuMHYECKUX peaKLuii
18 (coe uﬂdt)-,‘ﬂuﬂ A3J107KEHUST ’ BRCIOTERLIION
% g ’ https://m.edsoo.ru/f0d3f34
3ameuieHus, oOmMeHa)
M. B. JIOMOHOCOB — yu€HBblii-
19 SHLUMKJIOMEIUCT OGogmeHne 7 BEGmHgres IIOK
' N https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHUN
20 KonrponbHnas padora Nel mo teme bubnnorexa LTOK
«BemiecTBa U XUMHUYECKHUE PEAKLITI» https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmech razos. Coctas bubnuoreka [LIOK
Bo3ayxa. Kucnopon — anemeHT u https://m.edsoo.ru/ff0d44 8¢




npocroe BeuiectBo. O30H

DuzuyeckKkue 1 XUMHUYECKUE CBOICTBA

22 KHCIIOpoAa (peakiunun OKUCIIeHHs buomarexa TIOK
P P ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tousitue 00 okcumax
CriocoObI MojiyueHust KUCIopo/aa B
23 nabopato uu?; n OMblmneHr:iocm bagmozsra LHOK
PaTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
Tennosoii 3¢ pexT XumMuieckoi
24 peaKLyH, TOHSITHE O bubmuoreka [{OK
TEPMOXUMHYECKOM YPABHEHUH, K30~ U https://m.edsoo.ru/ff0d4790
9HAOTEPMHUECKHUX PEaKLMIX
Tonmuso (HedTh, YroJib U METaH).
25 3a xsue:neq;os yxa CrocoObl c)aro o s
P %8, https://m_.edsoo.ru/ff0d4cda
NpeaO0TBPALLEHUs
IMpakTuueckas padora Ne 3 o Teme
26 «I!;on YeHue u l(3:061»1 aHUEe KUCJIopoaa Feperrena. LK
y . P poza, https://m .edsoo.ru/ff0d4ac2
U3y4eHUE ero CBONUCTBY )
7 Bonopon — snemeHT 1 npocToe bubnunorexa LJOK
BeulecTBo. Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
08 Duznueckue U XuMHYECKHUe CBOMCTBA bubnuoreka [IOK
Bozopona. [Ipumenenue sogopona https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KMCIIOTAX U COJISIX Bubmoress TIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObl mosy4eHus: BOAOpoaa B bubanorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckasi padbora Ne 4 o teme
31 «Il;o YEeHHE U IZ:O6H aHKe BOAOpoaa Bre o TIOK
ad P BRpRi https://m.edsoo.ru/ff0d4f42

H3Yy4YE€HUE €TI0 CBOICTBY




17 MousipHblii 00b€M ra3oB. 3aKoH bubmuorexa [IOK
ABorazpo https://m.edsoo.ru/ff0d542¢
Brruncnenus o0béma, KouecTsa

33 BEILECTBA ra3a 1o ero u3B€CTHOM busmmoresa DK

B y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA W 00BEMY
Bbruucnenusi 00b€MOB ra3os 1o

34 AQBHEHUIO PEaKLMK Ha OCHOBE 3aKOHA Buomozers LUK
ypae P B https://m edsoo.ru/fR0d5708
00BEMHBIX OTHOLLIEHUI ra30B

35 dDu3uyecKre U XUMHYECKHUE CBOICTBA bubmuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tousitie 00 bubnuoreka [IOK
WHAMKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pacrsopurens. Hacbiiennbie

37 u HeHaCbILIL)LeHHblz acTBOpbl. MaccoBas Bna.morena HOK

PACTBOPH. https://m edso0.ru/f0d5b40
JI0JIs1 BEIIECTBA B PACTBOPE
[TpakTuyeckast padora Ne S o reme

38 «IIpuroroBneHue pacTBOPOB C bubnuorexa LJOK
OonpeneneéHHON MacCoOBOM noei https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BELECTBA»

39 KontponbHas padora Ne2 no teme bubnuorexa LJOK
«Kwucnopon. Bonopon. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcuabl: cOcTaB, Kiaccupukanus, bubnuoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHne u XUMHYECKHE CBOCTBA

41 KHMCJIOTHBIX, OCHOBHBIX ¥ aM(pOTEPHbBIX Bupnuerera. LUK

’ P https://m.edsoo.ru/fR0d664e
OKCHUJIOB
0 OcHoOBaHus1: COCTaB, Kjaccu(pukanus, bubmuoreka [IOK

HOMEHKJIATypa

https://m.edsoo.ru/ff0d67ca




[TonyyeHue U XuMHYECKHE CBONCTBA

bubnuoreka [JOK

43
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccudukarysi, Bubaunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue U XMMUYECKUE CBOMCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Couu (cpenHue): HOMEHKIaTypa,
46 CHOCOéb}: 1o t{)emm XHMHZSKHC Bugmares OK
o o ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[MpakTnueckas padora Ne 6. Pemenue
47 9KCIIEPUMEHTATIBHBIX 331a4 10 TEMe bubnunorexa [JOK
«OCHOBHBIE KJIACChI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7¢
COeIMHEHUN»
48 I'enernueckas cBs3b MEXIY KilaccaMu bubnuoreka IIOK
HEOPraHUYECKUX COEMHEHUN https://m.edsoo.ru/00ad9a50
bubnunoreka [IOK
49 O060011eHHe ¥ cUCTEMaTH3aIHsl 3HAHUH
= H https://m.edsoo.ru/00ad9cb2
KontponbHas padora Ne3 no teme
50 "Ocugauble miccu HEOPraHUYECKHX Batmorexa [IOK
e P https://m edsoo.ru/00ad9%la
COeUHEeHU I
[lepBbie nonbITKK KiaccuduKanum
51 xnfmqemmx 3JIEMEHTOB l(?lox-m'me 0 Brimitea LIOK
' https://m.edsoo.ru/00ad9ffa
rpyMnnax CXOAHBIX 3JIEMEHTOB
[lepronuueckuii 3aKOH U
P bubmuoreka [JOK
52 [lepuonuyeckas cucreMa XUMHUYECKUX s
https://m.edsoo.ru/00ada52¢
anemeHToB /1. U. Menneneesa
bubnuorexk K
53 [Tepronel, rpynmbl, MOATPY MIIbI GavoTeRa 10

https://m.edsoo.ru/00ada52¢c




54 Crtpoenne atomoB. COCTaB aTOMHBIX bubnuorexa [IOK
snep. M3oromnsl https://m.edsoo.ru/00ada342
CTtpoeHue 371eKTPOHHBIX oGonoqexv BuGmorexa LIOK
55 aToMOB 351eMeHTOB [lepuoanueckoii
https://m.edsoo.ru/00adabbe
cuctemsl /1. U. Menneneesa
XapakTepucTuka XUMHYECKOro
56 3JIEMEHTA IO €ro MOJIOKEHHIO B bubnmnoreka [JOK
ITepuonuyeckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [Teproanueckoro 3akoHa st
57 pas3BuTHsi HayKu ¥ nipaktaku. J{. W butnuorexka LIOK
MeHnneneeB — yu€Hblii, megaror u https://m.edsoo.ru/00ada96¢
rpa’kaaHuH
58 DNeKTPOOTPULIATETLHOCTh AaTOMOB bubnunorexa LJOK
XUMUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas XuMu4eckas CBsi3b Bumzorexa. LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHasi XuMu4eckas bubnuorexa LJOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HenoJsipHasi XUMUYECKast bubnnorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
ia S DOMERE. R G https://m.edsoo.ru/00adaec28
63 OKHUCIUTETbHO-BOCCTAHOBUTE IbHbIE bubmuoreka [JOK
peakLuu https://m.edso00.ru/00adb076
64 OKucCIUTEM U BOCCTAHOBUTEIH Bupmmorera 10K
https://m.edsoo.ru/00adb076
65 KonrponbHnas pabora Ne4 mo teme bubnnorexa [JOK




«Ctpoenue aroma. XuMH4ECKasi CBA3b»

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

66 PesepsHbliii ypok. O606wmenne n 1 bubnnoreka [TOK
CcUCTeMaTU3aLus 3HaHUI https://m.edsoo.ru/00adb33c

67 PesepsHblii ypok. O6001enune u 1 bubnuorexa [IOK
cucreMarusauus 3HaHUn https://m.edsoo.ru/00ad9cb2

68 PesepsHbiii ypok. O60o0uienue u 1 bubnuoreka LIOK
cucTeMarusalnus 3HaHUi https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME
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9 KIIACC

KoaunuecTso uacos DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoxa Kourpoabnsbie | IlpakTuueckue
n/n Bcero u3ydeHusi | 00pa3zoBaTebHbIe
padoThl padoThI
pecypchbl
ITeproauyeckuii 3aKoH.

! Ilepnonnueckas cucrema | bubnnorexa IIOK
XUMHu4eckux snementos /1. K. https://m.edsoo.ru/00adb59¢
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHN

2 CBOMCTB XUMUYECKHUX 3JIEMEHTOB 1 L

o https://m.edsoo.ru/00adb6b6
NepPBbIX TPEX NMEPUOIOB

3 Knaccugukauus u HoMeHKIaTypa 1 bubmuoreka LIOK
HEOPraHU4YECKUX BEIIECTB https://m.edsoo.ru/00adb7¢2

4 Bunbl XuMu4eckoit CBA3M M TUITBI 1 bubnuorexa [JOK
KPHUCTAJJIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel nmo teme

5 «IToBTOpenue u yriy0OneHue 3HaHuUi 1 1
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca»

Knaccudukanms xumMuuecknx butmmorexa LIOK

6 5 1
peaxkuuy 1o pasanyHbIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTU XMMHYECKOI

7 eakuuu. [IoHATHE O TOMOreHHBIX U 1 Baniaraxs. LOK
P ' https://m_edsoo.ru/00adbe9a
reTEePOreHHbIX PeaKLUsAX
[TonsiTHEe O XUMHYECKOM PABHOBECUH.

P bubnuorexa [JOK

8 DakTOpkI, BAUSAIOLIME HA CKOPOCTH 1

XUMHYECKON PEAKLIMH U TOJOKEHHE

https://m.edsoo.ru/00adc28¢c




XUMHUYECKOIr0 paBHOBECH

OKHCIUTENBHO-BOCCTAHOBUTEIbHbIE

bubnuoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopusi 371eKTPOTUTUYECKOM
10 nucgouuauuupCuanble U ciadble Bubnzoress IOK
’ https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTBI
11 HoHHBIE YpaBHEHUS PEAKLINI Bbmavroka HOK
yP Pl https:/m.edso0o.ru/00add448
XUMUUeCKHEe CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE INPEACTABICHUN Buommerea-LIOK
e https://m edsoo.ru/00add5d8
00 3JIEKTPONIUTUYECKOM UCCOLIMALIUU
XHUMHYECKHE CBOMCTBA COJIEI B CBETE
13 npezacrasieHuii oo BTN (10K
= https://m.edsoo.ru/00add8b2
3IEKTPOJUTUYECKON INCCOLHALIMU
14 [TonsiTHe 0 rUAPOIM3E CONE Baonroresa LIOK
P https://m edsoo.r/00add9d4
15 O6o0uieHue U cucTemMaTu3aus bubnmnoreka [JOK
3HAHUM https://m.edsoo.ru/00addd 12
IMpaxTuyeckas padora Ne 1.
16 <<I£)emeHHe excnpe MMEHTaJIbHBIX Bubmmorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrponbHas padora Ne2 o teme
17 «3J1ef:'r onuTupquKaﬂ HCCOLIUALIUS Baomzorexa LIOK
P A https://m_edsoo.ru/00addecO
XUMHUYECKUE PeaKLUH B PaCTBOPaxX»
OO01as xapakTepUCTHUKA raJIOr€HOB.
18 XHMI/I‘!CCKII’/IC csgiflCTBa Ha npuMepe Baomiarexa [IOK
P p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposonopon. ConsiHast KUCIOTAa, bubnuorexa LJOK




XMMHUYECKHE CBOMCTBA, MOJIyYEHHE,
NIPUMEHEHHE

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

ITpakTuueckas pabora Ne 2 no Teme

20 «ITomy4enune CONAHOM KUCIOTHI, bubmaerers, DK
. . https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOICTBY
Bbruucnenus no ypaBHeHUsIM
21 XUMHYECKUX peai)clsuﬁ, €CII1 OZIUH U3 e
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30bITKE
2 OO01wmas XxapakTepUCTHKA JIEMEHTOB bubmmorexa IIOK
VIA-rpynmei https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(PHUKALIH CEPBI.
3 HaxosxneHue cepel 1 €€ COeIMHEHN bubnuorexa LJOK
B nipupoje. XUMHYECKHE CBONHCTBA https://m.edsoo.ru/00ade64a
cepel
04 CepoBonopon, CTpoeHue, butnmnorexa LIOK
(buzuyeckue 1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHasi KUCIIOTA,
25 d)mnqecxuz " xn:nqecxue CBOICTBA, Deomea LUK
https://m.edsoo.ru/00adea28
NpUMEHEeHHe
XUMHUYECKHe peakLuy, JIeXKallue B
OCHOBE TMPOMBILLJIEHHOTO crnocoda
26 TMOJTyYeHUS] CEPHOM KUCIIOTBI. bubnunorexa LTOK
XUMHUECKOE 3arpsi3HeHUe https://m.edsoo.ru/00adec8a
OKpPY>KaIOLIeH Cpeabl COeAUHEHUAMHU
cepsl
27 Briuncnenne MaccoBoii 101U BbIXO/1A bubnuorexa [{OK
MPOJIyKTa peakinuu https://m.edsoo.ru/00adec8a
28 OO01as xapakTepUCTHKA 3JIEMEHTOB bubnuorexa [JOK




VA-rpynmbl. A30T, pacrpocTpaHeHue
B pupoze, puzndeckue u
XUMHYECKHUE CBONCTBA

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

Ammuak, ero pusnyueckue u

29 XUMHUYECKHE CBOMCTBA, MOJYYECHHUE U Sz HOK.
e | https://m .edsoo.ru/00adf004
MPUMEHEHHE
[TpakTuyeckas padora Ne 3 o reme
30 «ITony4yeHne ammuaka, U3yueHue ero Fnosmrena. LUK
1y - 13Y https://m.edso0.ru/00adf180
CBOMCTB»

31 A30THas KUCIIOTa, €€ pu3nvyeckue u bubmuoreka [{OK
XMMHYECKHE CBONCTBA https:/m.edsoo.ru/00adf306
Hcnonb30BaHUEe HUTPATOB U COJIEH
AMMOHMS B KAY€CTBE MUHEPAJIbHBIX

32 nobpenuii. XuMuveckoe ’ e e
SR QORA § https://m edsoo.ru/00adf5 18
3arpsi3HEHUE OKPYIKAKOILEH Cpebl
COEIMHEHUSIMH a30Ta
Dochop. Oxeun docdopa (V) u

33 (bocg))o pHax Kncni;))"ra q)d)gsn(qe)cxne " Bt e I

d " https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, MOJIyuYeHHEe
Hcnone3osanue pochaTos B

34 Ka4eCTBE MUHEPAJIbHBIX yIOOPEHMIA. bubnuoreka [JOK
3arpsi3HeHUE MPUPOIHOMN CPeIbl https://m.edsoo.ru/00adfc20
docparamu
VYraepon, pacnpocTpaHeHHE B

35 npu zne g)usniecxile U XUMHYECKHE Bifomomesa TIOK

P ? ’ https://m .edsoo.ru/00adfd9¢c
CBOIICTBa ALps./m.easoo. . adlid ¢
36 Oxkcuabl yriepona, uX (pusnueckue u bubnuorexa [{OK

XUMHYECKHE CBOMCTBA.

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




Dkosnorudyeckure npodaembl,
cBsi3aHHBIE C okcuaom yraepona (1V)

37 YronpHast KMCJIOTa U €€ CONn Bucmtea TIOK
https://m.edsoo.ru/00ac006¢c
[TpakTuyeckas pabora Ne 4 o reme

18 "TTony4eHue yriaekucsioro rasa. bubnuoreka LIOK
KayecTBeHHasi peakiysi Ha kapOOHaT- https://m.edsoo.ru/00ac027¢
HOH"

[TepBOHauanbHBIE MOHATHS 00
39 oprp;mnqecxnx BEILECTBAX KaK O Babamoteia LIOK
https://m.edsoo.ru/00ac054¢
COENMHEHUsIX yriepoaa
& bubnuoreka [IOK

40 KpemHuii u ero coenuHenus Hittps: /it edso0.ru/00a5080
ITpakTuyeckas padora Ne 5. Peenue

A1 9KCMEePUMEHTANIbHBIX 3a7a4 M0 TeMe bubnunorexa [JOK
«Baxkneiue HemeTaulbl U UX https://m.edsoo.ru/00ac0bf2
COETMHEHUS
KoHTtpounbHas ta Ne3 o reme

42 «I(B)amr:ie;imue zzi(;ranm nonx BeoiorcEs 0K

https://m.edsoo.ru/00acOc 18
COEIMHEHUS
OO01as xapakTepUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merannuueckas CBsi3b U Bbubnuoreka [{OK
MeTaJUTMYECKasi KpUCTaIHYecKast https://m.edsoo.ru/00ac103e
pewérka. Pu3nyeckue CBONUCTBA
METaJLJIOB
XuMHYecKHe CBOHCTBA METAJLIOB.

44 DNEeKTPOXUMHYECKHI Psif Bucmmazexa DK

Hal’lpﬂ)KeHl/lﬁ METaJIJIOB

https://m.edsoo.ru/00acl 156




OO61me cnocoObl Noy4YeHus
metayioB. CriiaBbl. Beraucienus mno

bubnunorexa [JOK

45 i
YPRSECEHHAM KENIHCERIE POarI, https://m_.eds0o.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB CONEePIKUT
MPUMECH
46 IToHsATHE O KOPPO3UU METAJIJIOB Butmerena Ok
PP https://m.edsoo.ru/00ac1278
bubnuoreka [{OK
47 eJo € MeTa
TSI B MR https://m_.eds0o.ru/00ae 14b2
48 Okcuabl ¥ TUAPOKCH/IbI HATPUS U bubnnorexa [JOK
KaJiust https://m.edsoo.ru/00ae14b2
49 [I{enouHO3eMENbHbBIE METAJTBI — bubnunorexa LIOK
KaJIbLIUA U MarHui https://m.edsoo.ru/00ac15¢8
50 Baxxnelie CoOeqUHEHHS KaTbLIHs Bnbmuoresa HOK
https://m.cdsoo.ru/00ae15e8
51 O000LIeHKe U CHCTEMATH3ALIHS
3HAHUI
50 YKECTKOCTh BOJIBI M CITOCOOBI €€ Bbubaunoreka LIOK
YCTpaHEHMsI https://m.edsoo.ru/00ac1886
ITpakTuyeckas pabora Ne 6 no teme
53 "YKécTKkOoCTh BOMBI M METOMBI €6 Butaracici LIOK
; = = https://m.edsoo.ru/00aclaec8
yCTpaHEeHUst
Bbubnuoreka [IOK
54 A 7
SRR https://m.edsoo.ru/00ac1c64
55 AmpoTepHbie CBOICTBA OKCHAA U bubnuorexa [IOK
FHAPOKCHAA https://m.edsoo.ru/00ac1c64
56 Keneso bubnuoreka [JOK

https://m.edsoo.ru/00ac1d86




OKCHIlb[, FUAPOKCHADBI U COJIH JKEJIE3a

bubnuoreka [JOK

2 (IT) n xenesa (1I1) https://m.edsoo.ru/00ae35¢6
53 06061£1e1me U CHCTeMaTh3aLus
3HAHUI
ITpakTuyeckas pabora Ne 7. Peluenue
59 9KCMEPUMEHTAJIbHBIX 3a/1a4 110 TeMe bubnuoreka LIOK
«BaxxHeliue MeTasibl U UX https://m.edsoo.ru/00ae3de8
COEMHEHUSD)
Bbruucnenus no ypaBHeHUsIM
XUMHUYECKHUX PEaKLUH, €CIIU OJAUH U3
60 peareHToB naH B U30BITKE WIIN bubaunorexa [JOK
COZIeP’KUT MpUMecH. Boranucnenus https://m.edsoo.ru/00ac1750
MacCOBOM Z10JIM BBIXO/a MPOAYKTA
peakuuu
61 0606L§GHHC U CHCTeMaTu3aLus
3HaHUI
KonrponbHhas pabdora Ne4 no teme
62 «Baxnelmue MeTamuibl U UX
COEIMHEHUSD)
63 Bemecrsa u MaTepuasbl B bubnuorexa LJOK
MOBCEHEBHOM JKM3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3HeHne bubnunorexa LIOK
OKpPY>KaIOLIEeH Cpesbl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHnu bubnunorexa [{TOK
9KOJIOTHYECKUX Mnpobyiem https://m.edsoo.ru/00ae4270
66 Pesepsubiii ypok. O600enue u bubnuorexa LJOK
CUCTEMAaTHU3aLUs 3HAHUI https://m.edsoo.ru/00ac0d0a
67 PesepsHbiii ypok. O600menue n bubnunorexa LJOK




CHUCTEMaTHU3aLUs 3HAHUH

https://m.edsoo.ru/00adb33¢c

68

PesepsHbiii ypok. O000menune u
CHUCTEMAaTHU3aLUs 3HAHUI

bubnuoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68







YUYEBHO-METOMUYECKOE OBECIIEYEHIIE
OBPA3OBATEJIBHOI'O INPOLUECCA
OBA3ATEJIBHBIE YUEBHDBIE MATEPHAJIBI TJIS YUEHHKA

» Xumus, 8 kace/ I'abpuensa O.C., Octpoymor W.I"., Cnagkos C A,
AxunonepHoe 00uectro «M3patenncTBo «I1pocseieHne»
» Xumus, 9 knace/ 'abpuensn O.C., Octpoymos U.I"., Cnaakos C. A,

AxunonepHoe 00wecTBo «M3narensetso «I1pocseiueHne»

METOJINUYECKHUE MATEPHUAJIBI U151 YUYUTEJISA
YuebHo-meToanueckoe nocodue no xumuu, Asrops! ["adpuensn O.C.,

Octpoymona ..

HHUPPOBBIE OBPA3OBATEJIBIIBIE PECYPCbBI H PECYPCbI CETHU
HUIITEPHET

(http://school-collection.edu.ru/).






