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AHHOTAIIYSA K PABOYEN ITIPOT'PAMME
yueOHoro npeamera «Xumus». 8-9 kiace, yriyo0JeHHbIH YPOBEeHb

Pabouas nmporpamma no xumuu (8-9 xinacc) pazpadorana B coorBercTBuu ¢ TpeboBanusimu ®I'OC u
®OII ocHoBHOTO 0611IeTO 0OpazoBanus U [lomoxkerrem «O pabounx MporpaMMax y4eOHBIX MPEIMETOB,
y4eOHBIX KypCOB (B TOM YHCJI€ BHEYPOUHOU AESITENLHOCTH), Y4€OHBIX MOyJIEH B COOTBETCTBUU C
tpedoBanusiM OI'OC n OOII ocHOBHOTO 00111eTO 00pazoBanus» MAOY Jlunes UT'Y r.Mpkyrcka,,
yTBepKaeHHOTro nmpuka3zom aupekTopa 01-06-132 ot 30.08.2023 rona u sABISETCS YaCTHIO OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 001IIero oOpa3oBaHUs.

[TporpamMmMa o XuMHH JaeT MPEJICTaBICHHUE O eNsX, 00Iel cTpaTeruu 00ydeHus], BOCIIUTAaHHS U
pa3BUTHs 00y4arOIUXCS CPEACTBAMHU YU€OHOTO MPEIMETA, YCTAHABIMBAET 00513aTeNIbHOE MPEIMETHOE
coJiep>KaHue, MpeycMaTpruBaeT pacipeielieHue ero 1o KiaccaM U CTPYKTYpUpPOBaHHUE I10 pa3zesiaM i TeMaM
MIPOrPaMMBI [10 XUMUH, OTIPEAEIIAeT KOJINYECTBEHHbBIE U KaYeCTBEHHBIE XapaKTEPUCTUKU COJEPIKAHUS,
PEKOMEHIYeMYIO MOCIEA0BATEIbHOCTh U3YUEHHUSI XUMUU C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKHM y4eOHOI0 IpoLecca, BO3PACTHBIX OCOOCHHOCTEHN 00y4aroImuXcsl, ONpeaeIsieT BO3MOKHOCTH
npeaMeTa JUisl peajin3aluy TpeOoBaHUM K pe3yabTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTesIbHOM IPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TaKXKe TpeOOBaHUH K pe3ysibTaTaM 00y4eHHS XUMUHU HA YPOBHE
1eNel u3y4eHus npeaMeTa i OCHOBHBIX BHIOB Y4eOHO-I103HABATENBHOMN JIEATEIBHOCTH 00YyJaroIerocs mo
OCBOEGHUIO y4EOHOTO COZepKaHMUSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 001IIET0 00pa3oBaHusi OPUESHTHPOBAH HA OCBOCHHE 00Y4aIOIIUMUCS
CUCTEMBI IEpPBOHAYAIbHBIX MOHATHI XMMHH, OCHOB HEOPTaHUYECKOW XMMHUU U HEKOTOPBIX OTJEJIbHBIX
3HAYUMBIX MOHATUH OPTraHUYECKON XUMUH.

CrtpykTypa cosepkaHus IporpaMMBbl [0 XUMUH ¢(hOpMHUpOBaHA HA OCHOBE CHUCTEMHOTO MO/IX0/1a K €€
n3ydeHn1o. ConepxaHue CKIaaAbIBa€TCs U3 CUCTEMBI OHITUH O XMMUUYECKOM 3JIEMEHTE U BELLIECTBE U
CUCTEMBI MOHATUH 0 XUMUYeCKOU peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 MPUHITUITY
IIOCJIEI0BATEIBHOTO PA3BUTHUS 3HAHUI Ha OCHOBE TEOPETUUECKHUX IPEACTABICHN Pa3HOIO YPOBHSL.

TeopeTnueckre 3HaHUS paCCMATPUBAIOTCS HA OCHOBE SMIIMPHUUECKU TOTYYEHHBIX U OCMBICIIEHHBIX
(akToB, pa3BUBAIOTCS M1OCJIEOBATEIBHO OT OJTHOTO YPOBHS K APYrOMY, BBINIOJIHASA QYHKIIUN OOBICHEHUS 1
MIPOrHO3UPOBAHUS CBOMCTB, CTPOECHHUS M BO3MOXHOCTEHN MPAKTUYECKOTO MPUMEHEHHUS U TTOTYYEHUS
M3Yy4aeMBbIX BEIECTB.

OcBoeHue MporpamMMsbl 10 XMMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUECKON
COCTaBJISAIOUIEN HAyYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU MIPUPO/IbI, IEHHOCTHOTO OTHOUIEHMSI K
HAayYHOMY 3HAHUIO U METO/IaM TMO3HAHUS B HAYKeE.

MexnpeameTHas cBs3b. V3yueHne XUMHUH IPOUCXOAMT C MIPUBJICUEHUEM 3HAHUM U3 paHee U3y4EeHHBIX
yueOHBIX npeaMeToB: «OKpyxaromuit Mup», «buonorus. 5-7 knaccs», «dusmka. 7 knace», «Marematuka 5-7
KJIace».

[Tpu n3y4eHnn XUMHUU TIPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XUMHYECKON HAYKU KaK 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, TPAKTUUECKOM IEATENBHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHI. 3aaua y4eOHOr 0 MpeMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN —
BOKHEUIINX (PaKTOB, OHITHH, 3aKOHOB M TEOPETUUECKHUX MOJIOKEHUH, IOCTYITHBIX 0000IIeHU
MHPOBO33PEHUYECKOTO XapaKTepa, SI3bIKa HAyKH, B TPUOOIIEHNY K HAYYHBIM METOIaM TTO3HAHUS MIPU U3YUCHUH
BEIIECTB U XUMHUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTUHU TIO3HABATEIHLHBIX YMEHUN U UX TPUMECHEHUHU
B y4eOHO-TI03HABaTENbHON 1 y4eOHO-HCCIeI0BaTeIbCKON IeATEIbHOCTH, OCBOCHUH MPaBUII 0€30I1aCHOTO
oOpallleHus C BeUIeCTBaMH B IOBCEITHEBHOI KU3HHU.

[Tpenmet «XuMUs» BXOAUT B 00s13aTENIbHYIO IPEAMETHYIO 0051acTh «EcTecTBeHHO-HAyUYHbIE
MpeIMEThD»



Cpoxk peanuszanuu nporpammsl — 2 rozaa (8-9 kiacc)
KonnyecTBo yueOHbI yacoB, Ha KOTOpPbIE paccyMTaHa Iporpamma

8 Kiacc 9 xnacc BCETO
Kon-Bo yueOHBIX HEACHD 34 34 68
Koi-Bo yacoB B Henenro 3 3
Kos-Bo yacoB B roj 102 102 204

Jlyist peanu3anuu mporpaMMbl HCIIOJIB3YIOTCS YI€OHUKH, JOMYIEHHBIC K UCIOJIb30BAHUIO TTPH
pealM3any UMEIOIUX FOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX TPOrpaMM HadaIbHOTO OOIIETO,
OCHOBHOT0 O0ILIET0, CPEeTHET0 00IIeT0 00pa30BaHusl OpraHU3AIMIME, OCYIIECTBIISIOMIMMU 00pa30BaTEIbHYIO
NEeATeNIbHOCTh, TpukazoM Munnpocsemienus ot 20.05.2020 Ne 254
1. Xumust Epemun B.B., Ky3emenko H.E., JIlpo3noB A.A. u apyrue; noa penakiueii Jlynuna B.B. 8
O61ecTBO ¢ orpannueHHOM 0TBeTCTBeHHOCTRIO "JIPODA (HoMmep B [lepeune 1.1.2.5.3.2.1)

2. Xumus Epemun B.B., Ky3emenko H.E., JIpo3noB A.A. u npyrue; nox penaknueii Jlynnna B.B. 9
OO01ecTBO ¢ orpaHUYEeHHON OTBETCTBEHHOCTRIO "JIPODA" (Homep B mepeune 1.1.2.5.3.2. 2)

DNEeKTpPOHHBIE 00PA30BATEIBHBIC PECYPCHI, TOMYIICHHBIE K UCTIOIB30BAHUIO MIPU PEATH3ALUNA UMEIOIINX
rOCy/IapCTBEHHYIO aKKpeIUTaIUI0 00pa3oBaTeNbHBIX IPOrpaMM HauyajabHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpenHero obmiero oopazoBanus nmprukazom MunmnpocsemieHus ot 02.08.2022 Ne 653:

- Xumus, 8 knacc, PI'AOY HAI1O «Axkanemuss Munnpocseuienus Poccuny;

- Xumus, 9 knacc, PI'AOY IO «Axkanemuss Munnpocseiienus: Poccuny;

- DNeKTpOHHBINA 00pa3oBaTenbHbIN pecypc «omarmaue 3ananus. OcHOBHOE o011iee 00pa3zoBaHue. XUMUS,
8-9 xnacc, AO «M3narensctBo "[Ipocsemienue"»;

- Tpenaxep «O6nako 3Hanui». Xumus. 8 kinacec, OO0 «Dusukon Jlad»;

- Poccuiickast snextponnast mikosa https://resh.edu.ru/subject/5/6/

- Yun.py https://uchi.ru/

- UnrepaktuBHas gocka https://www.uchportal.ru/load/216

- MenepanbHbii opran «Poccuiickoe odpazoanuex http://www.edu.ru/

B nporpaMmMy BKJIIOYEHBI COJIEpKaHUE, INITAHUPYEMbIE PE3YIbTaThl (JINYHOCTHBIE, METAIIPEAMETHBIE,
MpeIMETHBIC), TEeMAaTUYECKOE MIIAHUPOBAHUE C YU€TOM paboyeil MporpaMMbl BOCIIUTAHUS U BO3MOKHOCTBIO
MCIIOJIb30BaHUS MIEKTPOHHBIX (IIU(PPOBHIX) 00pa30BATENBHBIX PECYPCOB, OIEHOUYHBIE MATEPUAITIBI.

PaGouas mporpamma paccMoTpeHa Ha 3aceJaHUU METOAMYECKOr0 O0OBEIMHEHUS YUUTENeH-
npenMeTHUKOB (mpoTokon Nel ot 29.08.2023 r.), cornacoBaHa ¢ 3amectuteneM gupektopa MAQOY Jlureit
UT'Y r. UpkyTtcka, yTBepkaeHa npukazom aupekropa Ne 01-06-140 ot 30.08.2023 r


https://www.uchportal.ru/load/216

INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1Mo XHMMHH OCHOBHOTO oOIiero oOpasoBaHusi (yriyOJE€HHBI YpOBEHb) COCTaBJIECHAa Ha
OCHOBE TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOW MPOrpamMMbl OCHOBHOTO OOIIETro
obpazoBanus, npeacrasieHHbIX B DI'OC OO0, ¢ yuetom denepanbHoii pabodeit mporpaMMbl BOCITUTAHHUS.

[Tporpamma o XMMuH pa3zpaboTaHa ¢ IEeNbI0 OKa3aHUs METOANYECKON IMOMOIIM YYUTEIIO B CO3JaHUN
paboueii mporpamMmbl 10 y4eOHOMY MPEIMETY.

[IporpamMMa mo xuMuu Ja€T MpenCTaBICHHE O IIENIAX, OOMIeil cTpareruu OOydeHHUs, BOCIUTAHUS U
pa3BUTHUA OOYYaIOIIMUXCS CPEICTBAMHU y4yeOHOro TMpeAMEeTa, OIpeAensieT o00sA3aTeIbHOE IPeIMETHOE
COJIEp’KaHuE, €ro CTPYKTypy IO pas3iejlaM H TeMmaM, paclpellelieHHe M0 KiaccaM, PEKOMEHAYEMYIO
IIOCJIEZI0BATEIBHOCTh M3YUYEHUS XUMHUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKHU
y4ueOHOro mpoiiecca, BO3PACTHBIX OCOOeHHOcTell oOywaromuxcsa. B mporpamMMe mo XUMUM YYUTHIBAIOTCA
BO3MOXXHOCTM y4eOHOTrO mpeaMera B pealu3alud TpeOOBaHMM K IUIAHUPYEMBIM JIMYHOCTHBIM,
METANpPeIMETHBIM H TPEAMETHBIM pe3ylbTaTaM oOydeHus U B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4eOHO-
MO03HABATEIBHON JESATETLHOCTH 00YUYaIOMIErocs TI0 OCBOCHUIO YUEOHOTO COJIEPIKAHMS.

W3ydyeHne XMMUU Ha ypOBHE OCHOBHOTO 0O0IEro 0Opa3oBaHUs OPUEHTUPOBAHO HA OOLIEKYIbTYPHYIO
MOJATOTOBKY, HEOOXOUMYIO JJIsl BIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, PA3BUTHUS MHTEIICKTYaTIbHBIX
CIIOCOOHOCTE W WHTEPECOB OO0YYalOIIUMXCS, Ha TMPOJODKEHHE OOydeHHs Ha YPOBHE CpPEIHErO OOIIero
o0Opa3oBaHwUs.

3HaHMEe XHUMHUU CIYKUT OCHOBOW i1 (OpMHpOBaHHS MHUPOBO33PEHHUS OOYy4aIOUIerocs, ero
MPEJICTABJICHU O MaTepualbHOM €IWHCTBE MHpa, BaXHYIO pOJb HUIrPaloT GOpMUPYEMBbIE XHUMHEH
MPEJCTABICHNUS O MPEBPALICHUSX YHEPTUM U BEIIECTB B MPUPOE, O MYTAX PEIICHHs TI00aTbHBIX MpooiIeM
YCTOMYMBOTO pA3BUTHUSI UEJIOBEUECTBA — CHIPHEBOW, HHEPreTHMUECKOH, IpPOJIOBOJILCTBEHHOM MpoOliem,
poOJIEMBI 3KOJIOrMYECKOr 6€30MacHOCTH, MPOOJIEM 3]]paBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peau3alliid BO3MOXHOCTEH JUIsl caMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYPhl JIMYHOCTU
oOyuaromuxcsi, ux oo1men 1 GyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHNE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEH 00yUaromuxcsi, HaBbIKOB UX
CaMOCTOSITENIbHOW ~ y4eOHOM  JeSITEeNbHOCTH, SKCIEPUMEHTAIBHBIX U MCCIENOBATENbCKUX  YMEHMIH,
HEO0OXOIMMBIX KaK B ITIOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBHON JeSITEbHOCTH;

3HAKOMHUT CO CIEeUM(UKON HAYyYHOTO MBIIIJIEHUS, 3aKJIa/JbIBa€T OCHOBBI IPEACTABICHUI O €IMHCTBE
NPUPOJIBI U YEJIOBEKA, SIBISETCS KIFOUEBBIM 3TAaloM B (POPMUPOBAHMM €CTECTBEHHO-HAyYHOW IPaMOTHOCTH
o0yJaromuxcs;

CIOCOOCTBYeT (HOPMUPOBAHHMIO IEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHHIM, K
MIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOrHYECKOe 00pa30BaHUe 00yJaromUXCsl.

JlanHble HampaBiieHUsT B OOyYeHUM XMMHH OOECleuuBaloTCs creun(ukon copepkKaHus MHpeaMeTa,
KOTOPBIN ABJIAETCS NEAArOTUYECKH aJalTUPOBAHHBIM OTPAXEHUEM OIPEAEICHHOIO 3Tala Pa3BUTUS XUMHUU.

VYrayOnéHHslii Kypc XWMHM OCHOBHOTO 0O0mero oOpa3oBaHUS OpPUEHTHPOBAH Ha OCBOCHHUE
OOy4alolMMHUCSI  CUCTEMBl IE€PBOHAYAIbHBIX TOHATUH XUMHH, OCHOB HEOPraHUYECKON XHMMHH,
OCHOBOIIOJIATAIOIINX MPEACTABICHUI O0IIEH XUMHUH B OTACIbHBIX 3HAYUMBIX MMOHSATHNA OPraHUYECKON XHUMUH.

CTtpykTypa coziepkaHus porpaMMbl IO XMMUU COPMHUPOBAaHA HA OCHOBE CHUCTEMHOI'O MOAXO0Ja K e
n3ydeHno. ConepikaHue CKIIAJbIBACTCA M3 CUCTEMBI NMOHATHUH O XMMHUYECKOM D3JIEMEHTE U BEUIECTBE U
CUCTeMBbl TIOHATHUH O XuMHYecKOol peakuuu. OO0e 5TH CHUCTEMBl OPraHU30BaHbl 1O NPHUHILIHUILY
MTOCJIEI0BATEILHOTO PA3BUTHS 3HAHWN Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHSL:

aTOMHO-MOJIEKYJISIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuoanueckoro 3akona .M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

Y4EHHS O CTPOCHUH aTOMA U XUMUYECKOM CBA3H;

MpeICTaBICHUH 00 IEKTPOIUTUYECKON TUCCOLIMAIIMU BEIIECTB B PACTBOPAX;

0 XMMHYECKON KMHETUKE U TEPMOJIMHAMUKE.



B ocHOBY TeopeTHUecKuMX 3HAHUI MOJOXKEHbl AMIMPHUYECKU IMOJNydeHHbIe (akThl. TeopeTuueckue
3HAaHUS PA3BUBAIOTCS TOCJIEAOBATENILHO OT OJHOTO YPOBHS K JIPYroMy M OO0ECIEUMBAIOT O0yYaromIUMCS
BO3MOXKHOCTh OOBSICHATH M HMPOTHO3UPOBATH CBOICTBA, CTPOEGHHE W OOJACTH NMPAKTUYECKOTO NMPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne conepkKaHHsl MPOrpaMMbl IO XMUMHU HPOHCXOJUT C HUCIOJb30BAaHUEM 3HAHUN M3 paHee
M3YYCHHBIX Y4YEOHBIX TPEAMETOB: OKpYKAlOUIMi Mup, Ouomorusi, ¢usmka, maremaTwka, reorpadus,
TEXHOJIOTUs1, UCTOPUSI.

[TporpamMmma ocHOBHOTO 00mIEro 00pa3oBaHUs MO XUMHHU (YIIyOJIEHHBIH YPOBEHb) OPHEHTHPOBAHA Ha
coXxpaHeHHe (PyHIaMEHTAJIBHOTO XapakTepa oO0pa3oBaHMA, CIEHU(PHUKH y4eOHOTO mpeaMera U odecreueHue
yCHEIIHOro OOyueHMs Ha CIEIyIoLIeM YpOBHE oOpa3zoBaHus. B mporpamMme o XHMMHM peau3yeTcs
pa3BHBaIOIIass ¥ TPAKTUYECKash HANpaBIEHHOCTh oOOy4deHUs xumuu, auddepennmamus oOydeHus,
BKJIIOYAIOIas NMPO(UIBHYI0 IOATOTOBKY OOYYalOIIMXCA M IIOCIEIYIONIee CaMOOIpesieleHue B BbIOOpe
HanpaBJIeHUs1 00y4YeHHUs B IPOPHIBHBIX KJIACCaX.

VYriny0néHHOe M3ydeHne XMMHUH CIIOCOOCTBYET pealu3aluy 331a4 Npo(hecCHOHATBHOW OpUEHTAUU U
HAaIpaBJICHO Ha MPEOCTABICHUE BO3MOKHOCTH KaXXJOMY 00yJaronieMycsi IPOSIBUTh CBOM MHTEJUICKTYalIbHbIC
U TBOPYECKHE CIIOCOOHOCTH MpPH H3YYEHHH YYEOHOro TIpenMera, HEOOXOAMMBIC [UIS IPOIOJDKEHHS
00pa3oBaHMs U JaNbHEHIIEH TPYAOBON IESATEIBHOCTH.

[Iporpamma 1o xwumuu (yriiyOJAE€HHBIM  YpOBEHb) TpeAHA3HAYCHA JUIS  HCIIOJIB30BAaHUS B
00pa3oBaTENbHBIX OPraHU3ALMAK, PEATUIYIONMX MHporpaMMmbl U dHepeHIUPOBaHHOTO (YIITyOJIEHHOTO,
npoQHIBHOTO0) U3Y4EHHS OTACIBHBIX YICOHBIX MMPEMETOB Ha YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHMs.

OOpazoBarenbHble (HYHKIUU XUMHH, U3y4aeMOW Ha yriIyOJEHHOM YpOBHE, PEaM3yIOTCs B IPOIECcce
dbopMHpOBaHUS 3HAHWI OCHOB XMMHYECKOW HAyKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, 00JIacTH
MPAKTUYECKON JIEeATEIFHOCTH YeJIOBeKa W OJHOr0 M3 KOMIOHEHTOB MHPOBOH KYJIBTYpHL 3ajada y4eOHOTO
IpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbBI XUMHUECKUX 3HAHUM — BaskHEHIINX (DaKTOB, MOHATHUI, 3aKOHOB
U TEOPETUYECKUX MOJO0XKEHUHM, JOCTYMHBIX 000OLIEHUH MUPOBO33PEHUYECKOIO XapakTepa, si3blka HAyKH, B
NpUOOIICHNM K HAyYHBIM METOAAaM TIO3HAaHUS TpPH W3YyYCHWH BENIECTB M XHMHUYECKUX PpEeaKIui,
(GbOpMHUpPOBAaHUY W PA3BUTHU TO3HABATENBHBIX YMEHHH M CIIOCOOOB MESITEIHHOCTH M WX TPUMEHEHUH B
y4eOHO-1T03HABaTEeIbHOM M y4eOHO-HCCIIEOBATENbCKOM JEATEeNbHOCTH, OCBOECHUHM IpaBUI 0€30MacHOro
oOpallleHus C BELIECTBAMU B MIOBCEIHEBHON KHU3HH.

Lenn n3ydeHus] XMMUH OTPAKAIOT HAPABICHHOCTh O0yYeHHS Ha Pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH,
(dbopMupoBaHUE €€ UHTEJUIEKTa U O0LIeH KyIbTYpHI.

M3yueHne XMMHUU HANpaBJIEHO Ha IOCTH)KEHUE CIIETYIOIUX LeNei:

dbopMHpOBaHHE  MHTEIUIEKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K  camMo00pa3oBaHMIO,
COTPYIHUYECTBY, CaMOCTOATEIBHOMY WPHUHSATHIO pEHICHWH, CIIOCOOHOH ananTHpOBaThCsi K  OBICTPO
MEHSFOIIIUMCS YCITOBHSIM KH3HH,

(dbopMHpOBaHKE CUCTEMbI XUMHUYECKUX 3HAHUH KaK KOMIOHEHTA €CTECTBEHHO-HAyYHON KapTHHBI MUPA,
KaK OCHOBBI JIJIsl IOHUMaHUSI XUMHUYECKOI CTOPOHBI SIBICHUN OKPYXKAIOIIETr0 MUPa, OCBOCHHUE SI3bIKA HAYKU;

npuobiieHne  oOydarolmuxcsi K  CaMOCTOSITEIbHOM — IMO3HABaTENbHOM UM HCCIIEA0BaTEIbCKOM
JeSTeIhbHOCTH, K HAYYHBIM METOJaM TO3HaHWs, (OPMHPOBAHWE MOTHBAIIMM M Pa3BHTHE CIOCOOHOCTEH K
U3YYEHUIO XUMUH;

¢dopmupoBaHue o0mIel YHKIIMOHATBHON U €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM YHCIIE YMEHUI
OOBSICHAT, W OIEHHUBATH SIBIICHUS OKPYKAIOMIETO MHpA, HWCIIONB3YS 3HAHWS W OIBIT, MOJYYCHHBIC TPU
M3y4CHUU XUMUH, IPUMEHATh UX MIPU PEIICHUH MPOOJIeM B IIOBCEJHEBHOW )KU3HU U TPYAOBOU JEATEIBHOCTH;

pa3BuTHE y OOydalOIIMXCsl MHTEpeca K HM3YYCHHI0O XMMHUU M cdepaM AEATeNbHOCTH, CBSI3aHHBIM C
XMMHEH, MOTHBALIUA K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPOGUIISL M HAIIPABICHHOCTH JAJIbHEHIIIEro
o0y4eHUS;

OCO3HaHHE IEHHOCTH XMMHUYECKMX 3HAHWH B JKU3HHM YEJIOBEKA, MOBBIMICHUE YPOBHS SKOJOTHMYECKOM
KYJIBTYpBI, HEIPUATHE ACHCTBHM, IPUHOCAIINX BPEI OKPY>KAIOLIEH Cpee U 3I0POBbIO JIIOACH;

npuobpereHue  OOy4yalOIIMMHUCS ~ OMbITA  CAMOIO3HAHUS, KJIOUYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMITETEHIIH ), HEOOXOUMBIX JUIS PAa3IMYHBIX BHOB JAEATEIHLHOCTH.



Ha yriny6nénnoe usydenue ydeOHoro npeamMera «Xumus» orBoautcs no 136 gacos B 8 u 9 kiaccax (4
yaca B HEJICJII0), TO €CTh 2 yaca B HeAemo 3a cuét oos3arenbHoit yvactu OOIT OOO u 2 yaca 3a c4€T yactu
OOIT 000, dopmupyemoii ydacTHUKaMH 0Opa3oBaTelbHBIX OTHOIIEHUH. Bcero 272 waca 3a aBa roja
oOy4eHwUs.



COJEPXAHUE OBYUYEHUA

8 KVIACC

IlepBoHauYa/IbHbIe XMMHYECKHE TOHSATHUSA

Xumusi — BakHas 00JIACTh €CTECTBO3HAHUS M MPAKTUUECKOW JEsITeNIbHOCTH uenoBeka. lIpeamer
xumud. Ponb xumun B Ku3HU denoBeka. Kparkue cBeneHuss 00 MCTOpUM BO3HUKHOBEHHUS M Pa3BUTHUS
XuMuU. XuMus B cucTeMe HaykK. Tema u BemecrBa. PU3MUECKME U XMMUYECKHE CBOMICTBA BEIECTB.
ArperatHbie COCTOSIHUS BelecTB. [IoHSATHE O TEOPETHYECKUX M SMIIMPUYECKUX METOJIaX IO3HAaHUS B
€CTECTBCHHBIX Haykax. [IpeincraBicHus 0 HAydYHOM TO3HAHMHM HA IMITMPUYECKOM YPOBHE: HaOIIOIEHUE,
U3MEPEHHE, SKCIEPUMEHT, MOJEIUPOBAaHME, BblUMCIeHUE. llpencraBieHuss O HaydHOM I[IO3HAHMM Ha
TEOPETUUECKOM YpOBHE: Hay4yHbIe (aKThl, IPoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3p1k Xxumud. VICTOYHUKY XUMHYECKON HH(pOpMAIIHH.

[Tonsitue 0 mMerogax pabOThl ¢ XUMUYECKUMH BemiecTBaMu. OOOpyI0BaHUE MIKOJIbHOM XUMHYECKOU
naboparopuu. [IpaBuna 6e3omacHoro oopamieHus ¢ BelecTBaMu U 1a00paTOpHBIM 000PYJOBAHHEM.

UYuctele BemecTBa U cMecu. [Ipuponbsie cMecu: BO3AyX, NPUPOAHBIN Ta3, He(Th, IPUPOIHBIC BOJBI,
TOpPHBIC MOPOABI U MUHEpaibl. [IOHITHE O TOMOTEHHBIX U T€TEPOreHHBIX cMecsiX. CrocoObl pa3iencHus
cmeceil. OuncTKa BEIIeCTB.

BemectBa M XuMuyeckue peakuuu. ATOMBI M MOJEKYJIbl. XUMUYECKHE 3JeMEHTbl. CUMBOJIBI
XUMUYECKUX 3JIeMEeHTOB. IIpocTeie u cioxHble BemecTBa. Meramibl U HemeTawibl. Bemectsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHUSL.

Xumuueckasi popmyia. BageHTHOCT aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemiecTB. OmpeseneHrne BaJeHTHOCTH 3JEMEHTOB Mo (opmyrnaMm OMHAPHBIX COEAMHEHUN U COCTABJICHUE
dbopMyn OHMHApHBIX COEAMHEHUH TIO BAJICHTHOCTH »JieMeHTOB. OTHOCHTENbHAs aToMHas Macca.
OtHocuTenbHas MOJIEKyJIsipHass wmacca. MaccoBas J0Jif XUMHUYECKOTO DJJIEMEHTa B COCJIMHEHHH.
Haxoxxnenue npocteiimieit popmMyIibl BEIIECTBA IO MACCOBBIM JIOJISIM DJIEMEHTOB.

KomnyectBo BemiectBa. Monb. MossipHass Macca. B3auMmocBs3p KOnMM4YecTBa, MacChl M 4YHCIIA
CTPYKTYpPHBIX €IUHHI] BemiecTBa. PacueTsl mo ¢opMylnaM XUMHUYECKMX coenrHeHud. MomspHas macca
cMecu BemecTB. MolbHas 104 XMMHYECKOrO 3JIeMeHTa B coeauHeHuu. HaxoxzaeHwe mnpocteimeit
(GbopMyJIBI BEIIECTBA 0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

dusnueckue U XUMUYECKUE SIBIICHUS. XUMHUUYECKash peakius M €€ MPU3HAKU. Y CJIOBHS MPOTEKAHUS
XUMUYECKUX peakluil. 3aKOH COXpPaHEHUsS] MacChl BEUIECTB. ATOMHO-MOJEKYJsipHas Teopus. JKu3Hb u
nestenbHocTh M.B. JloMoHOcOBa. Xumuueckue ypaBHEHHUsS. THIBI XUMHUYECKHX peakluuil (COeIUHEHUS,
pa3nokeHus, 3aMelleHns, oOMeHa). PacyeTsl Mo XMMHUYECKUM YPaBHEHHUSM.

OKCNEPUMEHTAIBHOE HM3Y4Y€HUE BEHIECTB M SBJICHUH. 3HAKOMCTBO C XHMHYECKOW MOCYIOH, C
paBUJIaMy pabOTHI B JTA0OPATOPUU U MpUEMaMu OOpaleHusl ¢ TabopaTopHbBIM o0opyaoBaHueM. M3yueHue
U onucaHue (UINYECKUX CBOMCTB 00Opa30OB HEOPraHMYECKUX BEHIECTB — METAUIOB W HEMETaJIOB.
HabGmonenne ¢usnueckux (IUiaBleHHE BOCKA, TasHUE JIbJla, pacTUpPAHHUE caxapa B CTYIKe, KUIIEHUE U
KOHJICHCAIIUS BOJIbI) M XUMUUYECKHUX (TOPEHHE CBEYH, MPOKATMBAHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBUE
COJIBI WJIM MeJia C COJSHOW KHUCIOTOW) siBneHuil. O3HakoMJIeHHE C O0pas3llaMH BEIIECTB KOIUYECTBOM |
Monb. HaOmroseHue W omucaHue NPU3HAKOB MPOTEKAaHWS XUMHUYECKUX DEaKIHi (pas3liokeHue caxapa,
B3aMMOJICCTBUE CEPHOU KUCIIOTHI C XJIOPUIOM Oapusl, MOJydeHne 1 pasioxkenue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3auMOJCHCTBHE eine3a ¢ pacTBopoM coiu menu (l1). M3ydenue crmocoGoB paszaeneHus
cMecei (¢ TOMOIIbI0 MarauTa, (GUILTpOBaHUE, BhIMTAPUBAHUE, JUCTHIUISIIHS, XpoMaTorpadus), MpoBEACHNE
OUMCTKU TIOBapeHHOUW conu. HaOmroneHne W ONMCaHUE OIBITOB, WLIIOCTPUPYIOIMIUX 3aKOH COXPAHEHUS
MAacchl.

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKNX BelleCTB

ITpencraBnenust o rasax. Bo3gyx — cmech rasos. CocrtaB Bo3ayxa. 3akoH ABoraapo. MomsipHbIi
00B€M ra3oB. OTHOCHTENbHAS IJIOTHOCTH Ta30B. OmpeneneHre OTHOCHTEIBHOW MOJEKYISIPHOU MaccChl



ra3o00pa3HOro BELIeCTBA M0 W3BECTHOM OTHOCHTENBbHOH IUIOTHOCTH. OOBEMHBIE OTHOIICHUS T'a30B IPU
XUMUYECKHUX PEAKLUSX.

Kucnopon — anemeHT u mpoctoe BemiecTBo. HaxokaeHue kuciopoaa B mpupoje, (husnueckue u
XMMHUYECKHE CBOMCTBA (peakuuy ropeHust 1 okuciaenus). Ilponeccsl okucnenus B )xuBoil npupoae. OKCUabL.
[Tpumenenne kuciaopoaa. CriocoObl moydeHus KUCIopoaa B 1a00paTOPHH U MPOMBIIICHHOCTH. [loHsATHE O
karanuzatope. KpyroBopor kucimopona B mpupoge. O30H — amioTponHas MoauduKaius KUCIOpoja.
O30HOBBIN CJIOM, €ro 3HAYEHUE ISl )KUBBIX OPraHu3MOB. Pa3pyieHue 030HOBOrO CIIOSI.

TennoBoil 3¢pPeKkT XuMHYECKON peaklnu, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U SHAOTCPMHUECKUE
peakuuu. Tomnuso. Mcnonbs3oBaHue yrisi 1 MeTaHa B KaueCTBE TOIUIMBA. 3arpsisHeHHe Bo3ayxa. [lonsaTue o
napHUKoBOM 3 dexre.

Boxopon — snemeHT u mpocroe BemiecTBO. HaxoxaeHue Boxopoaa B mpupoje, (pusmueckue u
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, criocoObl monydyenus. [lonstue o kucnorax u consix. Mcmnonb3oBanue
BOJZIOPO/IA B KAYECTBE TOIUIMBA.

Bona. ®wusznueckue cBoiicTBa Bojabl. Boga kak pactBoputenb. PactBophl. HacwllieHHbIE ©
HEHACBIIICHHbIE PacTBOpPbl. PacTBOpUMOCTH BewIECTB B BojJe. PakTOphl, BIUSIOIIME HA PACTBOPUMOCTH
TBEPIBIX U Ta3000pa3HbIX BemiecTB. CHOCOOBI BBIPAXEHHS KOHIEHTPAIIMM PACTBOPOB: MAaccoBas OIS
PacTBOPEHHOTI'0 BEUIECTBA, MOJIIpHAsl KOHIIEHTpanus. Poiab pacTBOPOB B IPUPOJIE U B KU3HH YEIOBEKA.

Xumuyeckue cBorictBa Bojbl. [lousatue 06 ocHoBanusx. [lonstue 06 nnankatopax. KpyroBopot Bojabl
B [IpUPO/JIE. 3arpsi3HEHHUE NPUPOIHBIX BoA. OXpaHa U OUMCTKA IPUPOIAHBIX BOJ.

Knaccudukanus  HEOPraHUYECKUX COEMHEHHIA. Oxcupl. Krnaccudukanus OKCHUJIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, amM(OTEepHBIC) W HecoyieoOpasyronme. MexayHapogHas
HOMEHKJIaTypa OKCHUJO0B. TpuBHalIbHbIE Ha3BaHUS OKCUAOB. PU3MUECKHME M XapaKTEpHbIE XUMUUYECKHE
CBOMCTBa OKCHIIOB (B3aMMOJCHCTBHE C BOJOW, C KHUCIOTAMH M OCHOBaHUSIMH, C APYTUMHU OKCHUIAMH).
[Tonyuenue okcuaoB.

IlonsiTHE O THUAPOKCHUAAX — OCHOBAaHMAX M KHCIOPOACOJAEpXKAIUMX KHCIOTaxX. KHCIIOTHI.
Knaccudukanus kucnor. MexxayHapoHasi HOMEHKIIATypa ¥ TpUBUATbHBIC Ha3BaHUS KUCIOT. PU3NYECKHe U
XUMHYECKHE CBOWMCTBAa KHUCIOT (B3aUMOJAEHMCTBHE C METAUIaMH, C OKCHJIAaMH METaIOB, OCHOBAHUSIMH H
consimu). Psn aktuBHocTu MetaiioB H.H. bekerosa. [lonyuenne kucnot. Kucnorsl B mpupojie, npuMeHeHHe
BOKHEHIIUX KHUCIIOT.

OcHoBanus. Knaccudukaius oCHOBaHHIA: IIENOYM U HEPACTBOPUMBIE OCHOBaHUS. MexayHapoaHas
HOMEHKJIaTypa ocHOBaHMM. TpuBuanbHble Ha3BaHusi ocHoBaHUM. Lllenoun, ux cBoiicTBa (B3anMMOIEHCTBHE C
KHUCJIOTHBIMM OKCHJaMH, KHCIOTAMU U COJSIMH) U crocoObl moiydeHus. HepacTBopumble OCHOBaHUS, MX
CBOMCTBa (B3aMMOJIEHCTBHE C KHCJIOTaMHU) H CHOCOOBI TmomydeHus. AmdotepHocts. [lonstre 00
aM(pOTEepHBIX THAPOKCHAAX (Ha TpUMepe TUIPOKCHIIOB IMHKA WM AQIOMUHHUSA). XUMUYECKHE CBOICTBa
(B3auMOJICHCTBUE C KUCIOTAMH U IIEI0YaMH) U MOJIyYEHHUE.

Comu (cpenHue, KHUCIble, OCHOBHbBIE, JIBOMHBIE). MeXIyHapoJqHas HOMEHKIJaTypa CoJieil.
TpuBnanbHbple Ha3BaHUs coyield. PU3NYECKHE U XapaKTepHblE XUMHYECKUE CBOMCTBA HA NMPUMEPE CPEAHUX
cosieit. [lonmyuenue comen.

I'eneTnueckas CBsA3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

DKCIEPUMEHTAIbHOE U3yUEHHE BEIIECTB U SABJICHUI:

KOJIMYECTBEHHOE OIPEEIICHNE COAEPIKAHNSI KUCIOPOIA B BO3AYXE;

NoJiyueHue, coonpanue, pacrio3HaBaHUe U U3YYEHHE CBOMCTB KUCIOPO/a;

HAOII0/IEHUE B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJOM M YCIOBHI BO3HUKHOBEHHUS M MPEKpPALICHUS
TOpPEHUS;

03HAaKOMJIEHHE C 00pa3liaMHu OKCUIOB U OMMCAHNUE UX CBOMCTB;

MoJTy4eHHE, COOMpaHue, paclio3HaBaHUE M U3YUYCHHE CBOMCTB BOIOPOIa (TOpEHHE);

B3auMo/ieiicTBre Boopoa ¢ okcuaom meau (11);

UCCIIeIOBaHHE 0COOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHOW MacCOBOM J0JI€H PACTBOPEHHOI'O BEILIECTBA;



IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIIEHHON MOJISIPHON KOHIIEHTPAIME paCTBOPEHHOTI'O BEILIECTBA;

B3aMMOJICHCTBHE BOJbI C METAJUIAMU (HATPUEM U KAJIbLIUEM);

ONpeIeTICHUE PACTBOPOB KHUCIIOT U IIEJI0YEH € TOMOILBIO UHANKATOPOB;

UCCIIeIOBaHHE 00Pa3I0B HEOPraHMUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3zaumosencTBus okcuna Meau (1) ¢ pactBopom cepHON KUCIIOTHI, KUCIOT C METaJljlaMH,
peaKkuii HeUTpaIn3alni;

MOJIy4EHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO METAJIJIa IPYTUM U3 PACTBOPA COJIH;

B3aMMOJIEMCTBHE TMAPOKCUIA IUHKA C paCTBOPAMHU KHUCIIOT U ILIEJI0YEHl;

pellIeHne SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIacChl HEOPraHUYECKUX COEIUMHEHUI.

Hepuoauveckuii 3akon u Ileprnoanyeckasi cucrema xumudeckux 3j1eMenToB /. . MenaesieeBa

Crpoenue atoMoB. XuMH4ecKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH.

[lepBble TOMBITKH KIAacCU(PUKALMU XUMHUYECKUX 3yieMeHTOB. [loHsTHe O Tpynmax (ceMmeicTBax)
CXOJHBIX AJIEMEHTOB: LIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJUIAX, FAJIOr€HaX, MHEPTHBIX (OJIaropoJHBIX)
razax. DJIeMeHTbI, KOTOpbIe 00pa3yloT aM(POTEPHBIE OKCUJIBI U THAPOKCHUIBI.

[lepunonnueckuii 3akoH. OTkpeiTHe lleproanyeckoro 3akoHa. [lepuonnueckas cucreMa XUMHYECKUX
anemenToB Jl. 1. MenneneeBa. KopoTkonepuoanas u jummHHoONeproaHas Gopmsl Tadmuisl «Ilepuoanyueckast
cuctema xumuueckux aemenToB /1. 1. Menneneesay. [lepuoast u rpynnst (A- u b-rpymisr).

Crpoenune aromoB. CoctaB aromMHbIX saep. M3oronsl. PaguoakTHBHOCTE. DJIEKTPOHBI. DIEKTPOHHAs
opOuTasb. DHEPreTHYeCKUe YPOBHH U MOAYPOBHH aToma: S-, P-, d-opOuTanu. DIeKTpOHHbIC KOH(DUTYpaIiu
U JIEKTPOHHO-Tpadudeckne HopmMyisl aToMOB. DU3HUECKUIT CMBICT MTOPSIKOBOTO HOMEpa, HOMEpa Iepruoaa
U rpynnbl dyeMeHTa. CTpoeHHe SJIEKTPOHHBIX O0O0JIOYEK aTOMOB TMEpBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
[lepuonnueckoii cucremsl . M. MenaeneeBa: pacnpeneneHue 3J€KTPOHOB MO SHEPIETUUYECKUM YPOBHSM,
HOTYPOBHSM U opOuTassiM. @usnueckuit cMpica [leproanyeckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHs pajJuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 1O TpymnmaM W nepuoaaMm. V3MeHeHHe KHCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUIN XMMHUYECKHUX DJIEMEHTOB B MEPHOJAX M rpynnax. XapakTepUCTHKAa XUMUYECKOTO JIEMEHTA 110
ero nosnoxenuto B Ilepuogunyeckont cucreme 1. . Menneneesa.

3nauenue llepumonnueckoro 3axkoHa u Ilepumoguueckoll CUCTEMBI XMMHMUYECKHUX DJIEMEHTOB JUIS
pa3BuTHs Hayku U npakTtuku. [[. . MenzaeneeB — ydeHbIN U TpaXaaHUH.

ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX IJIEMEHTOB. XMMHYECKasl CBA3b. BHIIBI XMMUYECKOW CBA3M:
KOBQJICHTHAs MOJISIpHAsl CBsI3b, KOBAJIEHTHAsI HETIOJIIpHAsl CBsI3b, HOHHAs CBsA3b. MeXaHU3Mbl 00pa3oBaHMs
KOBaJEHTHON M MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (popMyIbl BemiecTB. KaTMOHBI 1 aHUOHBI.

Kpucrannumueckue u amopdHbie BemiecTBa. THUIBl KPUCTAJUIMUECKUX PEUIETOK: MOHHAs, aTOMHa,
MOJIEKYJISIPHAS U MX XapaKTEPUCTHKHU.

Crenenp oxucnenus. OnpeneneHHe CTENEHEH OKHUCICHHS aTOMOB B OWHApHBIX COEIUHEHMSX.
OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakiMu. [Iporiecchl OKMCIEHHUS U BOCCTaHOBJIEHHS. OKHUCIUTENU U
BoccTaHoBuTeNU. (CoCTaBleHHE YpaBHEHUH TMPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUd U
paccTaHOBKa B HUX K03(h(pUIIMEHTOB METOI0OM 3JIEKTPOHHOTO OajaHca.

OKCIEpUMEHTAIBHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

O3HaKOMJIEHHE C 00pa3IiaMy METaNIOB U HEMETAIIJIOB,

MOJIEJTMPOBAHUE CTPOCHUSI MOJIEKYJI MPU ITOMOIIY PUCYHKOB, MOJIENIEH, 3JIEKTPOHHBIX U CTPYKTYPHBIX
(opmyu;

IIPOBEJCHUE OMNBITOB, WIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUi
(ropeHue, peakiuu pas3iioKeHUs, COETUHEHUS).

MexnpeaMeTHbIe CBS3H

Peanuzanus MeXNpeaAMETHBIX CBS3€M NPH W3YYEHUHM XUMHUU B 8§ KJIacce OCYIIECTBISIETCS 4epe3
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M TMOHITHUH, NMPUHATHIX B OTIACIBHBIX
€CTECTBEHHBIX HayKax.



OO0me ecTecTBEHHO-HAy4YHbIE MOHATHUS: sABICHHE (IIpolecc), HaydHbId (aKT, TUHOTE3a, TEOPHS,
3aKOH, aHAJU3, CHHTE3, KIacCU(pHKaLus, MEPHOANYHOCTh, HAONIOJCHUE, HKCIIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHNE, MOJICTIb.

Ousmka: SBICHUS NPUPOABI, (U3UYECKHE SBJICHHUS, BEIIECTBO, TeNO, (PU3MUECKUE BEIUYMHBL,
€IMHUIIBI U3MEPEeHHs, 00bEM, Macca, arperaTHble COCTOSTHHE BEILECTBA, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH,
MOH, MOJIEKYJIa, CTPOSHHE Ta30B, XHUIKOCTEH M TBEPABIX (KPUCTAJUIMYECKHX) TEJ, AICKTPUUECKHN 3aps,
KOJIMYECTBO TETIOTHI.

Buonorus: 6uocdepa, porocunTes, Mpoueccs 0OMEHa BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIC TIOPO/IBI, TOJIE3HBIC UCKOMIAEMbIE, TOTLINBO,
BOJTHBIE PECYPCHI.

Texnomorust: TexHocdepa, MPOU3BOJACTBO, XUMHUYECKHE TEXHOJOTUH, CHIphE, KOHCTPYKIIMOHHBIE
MaTepHabl.

9 KVIACC

BemecTBo M XUMHUYeCKasi peaKkmus

[ToBTopenne u yriyOneHHWE 3HAHUNW OCHOBHBIX pasleioB Kypca 8 kimacca. CTpoeHHe aTOMOB.
CBoiicTBa aTOMOB XUMHUYECKHUX JIEMEHTOB, UX KOJIMYECTBEHHBIC U KAUECTBEHHBIE XapaKTEPUCTUKH (paguyc,
3JICKTPOOTPHUIIATEIBHOCTh, JHEPrus HOHU3anuu). l[locaeaoBaTeIbHOCTh — 3allOHCHHUS  AJICKTPOHHBIX
opOuTaneii aroMoB MalbIX Neproa0B. OCOOCHHOCTH 3allOJHEHUS DSJEKTPOHHBIX OpOWTAJICH aTOMOB
Oospiux nepuooB. [lepuoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB B CBETE MPECTABICHUN O CTPOCHUHN
atoma. CTeneHb OKUCIEHUS M BaJeHTHOCTh. lIperncraBieHne O MEPUOIUYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKHX JJIEMEHTOB  (DJEKTPOOTPUIATENBHOCTh, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCU/IOB U THJIPOKCUOB) OT CTPOEHHUS aTOMa.

Crtpoenue BemiecTBa. Bemectsa B TBEpAOM, KUJIKOM U ra3000pa3HOM COCTOSIHUU. Bubpl XumMudeckoi
CBSI3U: WOHHAs, KOBAJCHTHas (HEMOJspHAs, MOJspHasi); OOMEHHBIH M JIOHOPHO-AaKIENTOPHBIM MEXaHWU3M
00pa3oBaHMs KOBAJIEHTHOM CBSI3U.

MeXMoneKynsipHble  B3aUMOJEHUCTBUS  (BOJOpOJHAsi CBsi3b, cuibl Ban-nep-Baanbca). Tumbl
KPUCTAJUTMUYECKUX PEIIETOK — aTOMHAas, WOHHAs, METaJUIMYecKas, MOJICKYJSpHAas — U OCOOEHHOCTH HUX
CTpOeHHUsI. 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAJUTMYECKON PEIIECTKU U BUJIa XUMUYECKON CBSI3U.

OcHOBHBIE 3aKOHOMEPHOCTH TMpPOTEKaHHUA XUMHUYeckuX peaknuil. Krmaccudukamuss XUMHUECKUX
peaxIuil Mo pa3IuyHbIM MpU3HAKaM (T10 YUCTY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY
3 dexTy, T0 U3MEHEHHUIO CTETICHEW OKHCICHUS XUMHUYECKHX 3JIEMEHTOB, MO OOPaTHMOCTH, MO YYaCTHIO
KaTajanu3aTopa, Mo arperaTHOMY COCTOSTHUIO pPearupyromux BEIIeCTB).

DNeMEeHThl XUMHYECKOH TEPMOAMHAMHUKHU. DJHEpreThka XuMHudeckux peakiuil. TemmoBod 3 dext
XUMUYECKON peaKkuu. JK30- U HIHAOTEPMUUYECKHUE PEaKLUi, TEPMOXMMUUYECKHE ypaBHEHUs. 3akoH ['ecca u
€ro clieICTBUA. BhIUKMCIEHUS 10 TEPMOXUMHUYECKUM YPABHEHUSM.

ITonsiTHE O CKOPOCTHM XMMHYECKOM peakiuu. 3aKOH JIEHUCTBYIOINX Macc. DakTopsl, BIMAIOIINE Ha
CKOPOCTh XUMUYECKOU peakiuu. DHeprus aktuBauu. [lonsatue o katanmuze. @epMeHThl. UHTHOUTOPHI.

[Torsitue 00 OOpaTUMBIX W HEOOPATUMBIX XHUMHUYECKHX peakiusax. [loHATHE O XUMHUYECKOM
paBHoBecuw, npuHiun Jle [llatense. YcnoBus cMemeHns: XUMUYECKOro paBHOBecHs. DakToOphl, BIHSIONINE
Ha COCTOSIHHE XHWMHYECKOro paBHOBecus. [IporHo3mpoBaHuME BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX
MPEBPAICHU B PA3JIMYHBIX YCIOBUSAX HA OCHOBE MPEICTABICHUN 00 M3YyYEHHBIX DJIEMEHTaX XUMHUYECKOU
KUHETUKU U TEPMOJUHAMUKH.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuuud.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  CBOMCTBA
XMMHYSCKHX D3JIEMEHTOB, 3aBHCHMOCTh OT CTCIICHM OKHCIICHHS. BakHbIe OKHCIMTEIH W BOCCTAaHOBHTEIIH.
[lepmanranar kamust (Xapakrtepuctuka). CocTaBiieHHE YPaBHEHHH OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHHEM METO/1a JIEKTPOHHOTO OalaHca.



DNEKTPOIUTHYECKAs AUCCOLMAIMA. XUMUYECKHE PEAKIIUN B pacTBOpax. Teopus aIeKTpOoIUTHYECKOU
auccormanuu.  PactBopeHme  Kak  U3MKO-XMUMHUYECKHE — mporecc. [lorstme o ruaparax U
KpUCTAIJIOTHApPATaX. OJEKTPOIUTHl M HEANEKTPOJIUThl. KaTuoHbl, aHMOHBL. MeXaHW3M AHUCCOLMALUU
BEIIECTB C pa3IMYHBIM BUAOM XHUMHUYECKOH cBs3u. CuibHble M cialOble deKTpoiuThl. CTeneHb
JMCCOLMAllMY, KOHCTaHTa Juccouuanuu. MoHHOe mnpou3BeneHue BOAbl. BoaopoaHbIl IOKa3aTess.
NuaukaTopsl. DIEKTPOIUTUYECKAS JUCCOIUAINS KUCIOT, OCHOBAHUN U COJIEH.

Peakuuu umoHHOro oOMeHa. YcioBHS NPOTEKaHUs peakuuid HOHHOTrO oOMeHa. MoleKyrsipHEIE,
MOJIHBIC U COKpAILEHHbIE MOHHBIE ypaBHEHHUsS peakiuii. CBOMCTBa KHCIIOT, OCHOBaHUN U COJEHl B CBETE
IpEeCTaBICHUN 00 IEKTPOTUTHUECKON Aucconnanyy. KauecTBeHHbIE peakiiy Ha HOHBI.

['unponu3 coneil. MoHHbIe ypaBHEHUS TUIPOJHM3a cojeil. XapakTep Cpellbl B BOJHBIX PacTBOpPax
COJIEH.

OKCHEpUMEHTAJIbHOE M3YYEHUE BEILECTB U SIBJICHHUI: 03HAKOMIIEHHUE C MOJEIIAMU KPUCTAJUIMUECKUX
pEIIETOK HEOPraHWYECKHUX BEIIECTB — METAIOB M HEMETauIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xmopuja HaTpHs),

HCCJIEIOBAHHUE 3aBUCIMOCTH CKOPOCTH XMMHYECKOHN peaklMy OT BO3/IEHCTBUS PA3INYHBIX (PaKTOPOB;

OIIBITHI, WITIOCTPUPYIOIIHE 00PaTUMOCTh XUMUYECKUX PEaKLUi;

UCCJIEJOBAaHKE JIEKTPOIPOBOJAHOCTH PaCTBOPOB, MPOLIECCa AUCCOLMALIMY KUCIIOT, LIIeJI0UEl U COoJIel;

MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIIUX NPHU3HAKKM MPOTEKAaHUs peakIuil HOHHOrO oOMeHa
(oOpa3oBaHue ocajiKa, BbIICJICHHE ra3a, 00pa3oBaHUE BOJIbI);

NpUMEHEHHE WHAMKATOPOB (JTakMyca, METHIIOpamka 1 (eHonTanenHa) Ui OnpeaeIeHus XapakTepa
Cpenbl B PaCTBOPAx KHUCIOT, OCHOBAHUMU U COJIEH;

MIPOBEJICHUE OIbBITOB, WLIIOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUit
(ropeHue, peakIy pa3ioKeHUs, COeTUHEHNS);

pacrno3HaBaHHe HEOPraHMYECKHUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEaKIUil HA HOHBI;

pelIeHHEe SKCIEPUMEHTANBHBIX 3a4a4 Mo TemaMm: «OKHCINUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN,
«I'maponus conenny», « INEKTPOIUTHUECKAS AUCCOLIUALIUS.

HemeTtaJuibl U UX COeJUHEHUS

OO6mas xapakTepucThka HeMeTauioB. OCOOEHHOCTH CTPOEHHS aTOMOB XHUMHYECKUX JIIEMEHTOB,
IOPOCTBIX  BemlecTB,  amuioTponus.  OKHUCINUTENbHO-BOCCTAHOBUTENBHBIE  CBOMCTBA  HEMETAJLIOB.
CpaBHUTENBbHASA XapaKTEPUCTHKA COEUHEHUM HEMETAIIIIOB.

OOmast xapakTepucTUKa TajgoreHoB. OCOOEHHOCTH CTPOEHHUs AaTOMOB, XapaKTepHbIE CTENEeHH
okucienusd. CtpoeHue u (U3NUECKHE CBOICTBA NMPOCTHIX BEUIECTB — I'aJJOT€HOB. XMMUYECKHE CBOWCTBA Ha
npuMepe xjopa (B3auMOJEHCTBUME C MeETaUIaMM, HEMeTajulaMH, BOJOM, Iueraoyamu). XJIOpPOBOJIOPOA.
ConsiHast KUCI0Ta, XMMUYECKHE CBOWCTBA, MOIY4YEHHE, IpUMEHEHHE. J[elicTBUE XJI0pa U XJIOPOBOJOPOAA Ha
OpraHM3M 4YejloBeKa. BaxHeilmme Xjopuabpl W UX HaxoxjaeHue B npupozae. [lonstue o
KHCJIOPOJICO/IEPIKALIUX KUCIOTAX XJI0pa M UX COJISX.

VVIA-rpynmnel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEeNeHU okucieHus. CTpoeHue u
¢u3nueckre cBOMCTBa MPOCTHIX BELIECTB — KUCIOPOJA U Cepbl. AJIIOTPOIHBIE MOAU(DUKAIIMK KUCIOpOia U
cepbl. XMMHUUYECKUE CBOMCTBA cephbl (B3aMMOAECHCTBUE ¢ HEMETAJUIAMM, METAJNIaMH, KOHIIEHTPUPOBAaHHBIMU
A30THOU U cepHOU kuciotamu). CepoBOIOpO/, CTPOEHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA (KUCIOTHBIE
U BOCCTAHOBUTENIbHbIE CBOHCTBA). OKCHIABI Cepbl KaK NpPEICTaBUTENN KHUCIOTHBIX OKCUAOB. CepHucTas
kuciaota u ee conu. CepHas KHUCIOTa, PU3NYECKUE M XMMHUYECKHE CBOICTBa (0OuIMe Kak MpeiCcTaBUTENs
KJjacca KUCIOT U crneunpudeckue). Comu cepHOM KHUCIOTh. XUMHUYECKUE PEaKLUH, JIeXKAllie B OCHOBE
NPOMBIIIJICHHOTO croco0a MOJMy4YeHUs CepHOM KHUCIOTHI. [IpencTaBneHuss 0 XUMHUYECKOM IPOU3BOJCTBE U
CBSI3aHHBIX ¢ HUM mpodeccusax. [Ipumenenne cepHoil KUCIOTH U cyiabhaToB. KauecTBeHHbIE peakluu Ha
cynbhuT-, cynbdun- u cynpdar-aHuonbl. HaxoxaeHue cepbl U ee COeAMHEHUN B Mpupoje. XUMUYECKOEe
3arpsiI3HEHUE OKPYXKAIOLIEH Cpelbl COEIMHEHUSIMHU cepbl (KHCIOTHBIE MOKIW, 3arpsi3HEHUE BO31yXa),
CHOCOOBI €ro MpeI0TBpPAIICHUS.



OObmas xapakTepuctuka s1eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
CTENEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHe B INpHpoJe, (U3MUECKHMEe UM XHMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE C
MeTaJulaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor asora B mpupoae. AMMHUAK, €ro (GHU3UYECKUE U
XUMHUYECKHE CBONCTBA (OKHUCIIEHUE, OCHOBHBIE CBOWCTBAa BOJHOI'O PAacTBOpA), IPUMEHEHUE U MOIYYEHUE B
7a00paTOpUU U NPOMBIIIJIEHHOCTH. MIOH aMMOHUS, TOHOPHO-AaKLENTOPHBI MEXaHU3M €ro oOpa3oBaHUS.
Conn aMMOHMS, X (PU3MUECKUE U XHMHUYECKUE CBOIMCTBA (pa3iokeHUe U B3aUMOJICHCTBHE CO LIEI0YaMHU),
npumeHenue. KayectBennas peaxuus Ha uoHbl aMmMmoHusa. Oxcunel azora (I, I, I, IV, V). Azorucras
KHACIOTa. A3OTHas KHUCIIOTa, €€ IMoJlyuyeHHe, (HU3MUecKue U XHMMHUYECKHE CBOMCTBa (0oOmme Kak
IpeJCTaBUTENIs KIacca KUCIOT U creluduueckue), IpuMeHeHne. XMMUUECKUe peakiiy, JeKaliue B OCHOBE
IOJy4EeHUs1 a30THOM KHCJIOThl B IPOMBIIIIEHHOCTH. HuTpatel u HUTpUTHL. KauecTBeHHBbIE peakLuu Ha
HUTPAaT- M HUTPUT-aHUOHBI. XHMMHMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeapl COEIMHEHUSMHU a30Ta
(KUCJIOTHBIE NOXK/IU, 3arPA3HEHNE BO3/IyXa, [I0YBBI U BOJIOEMOB).

®dochop, ammorponHbie Moaudukanuu ¢ocdopa (Oenblii u KpacHblid (ochop), dU3HUYECKHE H
XMMHUYECKHE CBOMCTBA (B3aMMOJAEHCTBHE C MeTallaMH, KHUCIOPOJIOM, raJloreHaMu, KOHIIEHTPUPOBAHHBIMU
a30THOM m cepHoil kucimoramu). Oxcuabl ¢ochopa (I, V), docdhopnas xucmora, ¢uszmdeckue u
XUMUYECKHE CBOMCTBa, monydyeHue. KadectBennas peakuuss Ha ¢docdar-uonsl. I[lpeacraBienus o
ranoreangax docdopa (I, V).

[Tonsatne o0 MHHEpaJIbHBIX YAOOpeHMsX. A30THbIE, (OCPOpHbIE, KOMIUIEKCHbIE YAOOpEHHS.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH cpellbl COSTMHEHUIMU a30Ta 1 (ocdopa.

Oo6mas xapakrepuctuka 31eMeHTOB IVA-rpymmbl. OcOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE
CTENEHU OKUCIICHUS.

VYraepon, amnorponHble Momudukanuu (rpadut, anmas, ¢yuiepeH, rpadeH, HaHOTPYOKH),
¢uznyeckne U XMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB (B3aUMOJIEHCTBUE C METAJIaMU, HEMETaJUIaMH,
KOHIICHTPUPOBAaHHBIMH a30THOM U cepHOM kuciotamu). [lousitue 06 amcopOruuu. KpyroBopot yriepona B
npupoze. OKcuasl yriaeponaa, ux (uU3n4eckue U XMMHUYECKUe CBOMCTBA, JAEWCTBUE Ha *KHUBBIE OPTaHU3MBI,
HOJTy4YeHHe M IPHUMEHEHHEe. JKOJIOrnYecKre mpobieMbl aTMocdepbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (V).
VYronpHas KHUCIOTa U €€ CONM, UX (PU3MUecKHe M XMMUYECKUE CBOICTBA, MOIYYEHHE U NPUMEHEHUE.
KapbOonartsl, rugpokapboHaTsl, X cBoiicTBa. KauecTBeHHas peakuusi Ha KapOoHaT-uOHbI. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM X035 CTBE.

[lepBoHauyanpHble TOHATHS 00 OpPraHMYECKHX BELIECTBaX KaK O COCIMHEHMSX Yriepoja:
yIIeBOIOPOAbl (METaH, STaH, JTHJIEH, aleTWIEH), 3TaHOJ, MNIMLEPHH, yKCycHas kuciota. [Ipupoanbie
HCTOYHUKHU YTJI€BOJIOPOAOB (yroJib, IPUPOAHBIN Ta3, HEPTH), MPOIYKTHI X NepepaboTKU, UX POJb B OBITY U
OpOMBIIIIEHHOCTH. [loHsATHE O OMONIOTMYECKH BaXXHBIX OpPraHMYECKHX BeIIEeCTBaX — JKHUpax, Oenkax,
YIJI€BOJAX — ¥ MX POJIM B KU3HU YEJIOBEKA. EMMHCTBO OpraHN4eCKUX U HEOPTaHUYECKUX COEINHEHUM.

Kpemuuii, ero ¢usnyeckue U XMMHYECKHE CBOWMCTBA (B3aMMOJIEHCTBUE C METaJIaMU, KUCIOPOIOM,
yIIepo/IoM, TajoreHaMHu ), oJlydyeHue 1 npuMeHeHune. Poib kpeMHus B ipupoe u TexHuke. OKcui KpeMHHUS
(IV), kpeMHUEBasE KUCIOTA, CUJIMKATBI: (PM3MYECKUE U XUMHUYECKHAE CBOWCTBA, MOJyYCHUE U TIPUMEHEHUE B
OBITY U TPOMBIIIJICHHOCTH. BaxkHeline cTpouTeabHbIE MaTepHajbl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eToH. [Ipobmembl 0€30mMacHOro MCMOJIb30BaHUS CTPOMTEIBHBIX MAaTEpUATIOB B IOBCEIHEBHOM
KHU3HH.

bop. OcobenHoctu crpoeHuss aroma. OOmue mnpeAcTaBieHUs O (QUIUUYECKHUX M XUMHUYECKUX
cBoricTBax. bopHas kucuora.

OKCHEpUMEHTAILHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

03HAaKOMJICHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPHUIOB (TaJIOTCHHUIOB);

IPOBE/ICHUE OIBITOB, OTPAXKAIOIIMX (QU3MUECKHE M XMMHUYECKHE CBOWMCTBA TaJOI€HOB M UX
COCIMHECHM;

M3yYEHUE CBOMCTB COJITHOM KHUCIIOTHI;



IPOBE/ICHUE KAUeCTBEHHBIX PEaKIuil Ha XJIOpH-, OPOMUI- U HOJUA-UOHBI U HAOIOICHHE TPU3HAKOB
UX MPOTEKAHHUS;

03HAKOMJIEHHE C 00pa3liaMu cepbl U €€ MPUPOJHBIX COeIMHEHUN;

HaOJroieHue nporuecca oOyriIMBaHus caxapa Mo JeHCTBUEM KOHLIEHTPUPOBAHHOMN CEPHOI KHCIIOTHI;

U3Y4YE€HHE XMMUUYECKUX CBOMCTB pa30aBIEHHON CEpHON KUCIIOTHI;

IIPOBEJICHUE KA4YeCTBEHHBIX peakuuil Ha cynbQua-, cyabGuT- U CcynbpaT-uOHBI U HaOJIO/IEHUE
MIPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJICHHE ¢ (PM3NUYECKUMHU CBOMCTBaMU a30Ta, ¢ochopa U MX COSAUHEHHH, 00pa3liaMi a30THBIX
1 GocPOpHBIX YAOOpEHUI;

noJjilyueHue, coOupaHue, pacro3HaBaHHE U H3Y4YCHHE CBOMCTB aMMHaKa, M3Y4Y€HHE CBOWCTB COJIeiH
aMMOHUS;

NPOBE/ICHUE KAaUEeCTBEHHBIX PEAaKLMii HA NOH aMMOHUS, HUTPUT-, HUTPAT- U (PocdaT-uoHbI U N3yueHUEe
IIPU3HAKOB UX IPOTEKAHUS;

M3YyYEHHE B3aMMOJCHCTBHS KOHLIEHTPUPOBAHHOW a30THOW KHCIOTHI C MEJbI0, CBOMCTB (hochopHOit
KHCJIOTBI U €€ COJICH;

03HAKOMJICHHE C MOJIEJISIMU KPUCTAJUIMIECKUX PEHIETOK anMasa, rpaduTa u QyiiepeHa, ¢ mpoueccoM
a/IcOpOIIMK PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YTJIEM H YCTPOHCTBOM IMPOTHBOTA3a;

MoJyueHue, coonpanue, pacrio3HaBaHUE U U3YUEHHE CBOMCTB YIIIEKHCIIOTO rasa;

MPOBEJICHNE KAYECTBEHHBIX peakiuil Ha KapOOHAT- U CUJIMKAT-UOHBI U W3Y4YEHHE IMPU3HAKOB HX
IPOTEKAHUS;

U3y4eHHE B3aMMHBIX MPEBPAIICHUH KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJICHHE C O0pa3llaMH MPUPOTHBIX KapOOHATOB W CUJIMKATOB, C MPOIYKIMEH CHIMKATHOMN
IIPOMBIIIIEHHOCTH;

pelIeHre HKCIIEPUMEHTaIbHBIX 33/1a4 10 TeMe «BakHel1e HeMeTallIbl U X COeIMHEHUS».

Metayibl M X COeIMHEHUS

OO6ume cBoiicTBa MeTamaoB. OOmIas XapakTEpUCTHKA XUMHMUYECKHX 3JIEMEHTOB — METaUIOB Ha
OCHOBaHMM HuX nosoxeHus B llepmonnueckoil cucreme xumuueckux snemeHToB [[. M. Menneneesa n
cTtpoenust atomoB. Metamiel A- u b-rpynmn. CTpoeHue MpOCTHIX BEMIECTB — METAUIOB. MeTamnueckas
CBSI3b U METaJNIMYecKasi KpUCTajlInyeckas perieTka (IpUuMUTHBHAs KyOndeckas, 00bEMHO-LIEHTPUPOBaHHAS
KyOudeckas, TpaHELEHTpUpOBaHHas KyOudeckas, TreKcaroHajbHas IUIOTHOYNAKOBaHHAsA). 3aBHUCHUMOCTb
(GU3NUEeCKUX CBOWCTB METAIJIOB OT CTPOEHHsS KPHUCTAUIOB. OJIEKTPOXUMHUYECKHM psii  HaNpsLKEHHUH
MeTaiioB. OO1mMe XMMUUecKne cBocTBa MeTauioB. O0mue crnocoObl MOMTyYeHUs! METAJNIOB, METAJLITypIHUsl.
DNEeKTPOIN3 PacIulaBOB U PaCTBOPOB COJEM Kak OJUH W3 CIOCOOOB MosiyueHuss metaywioB. Ilonsrue o
KOPPO3HUU METAJUIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOppo3uH. CriaBsl (CTajb, YyTyH, JIOPATIOMUHUH,
OpoH3a). [IpumMeHeHue MeTallIoB U CIIJIABOB B OBITY M IPOMBIIIEHHOCTH.

Memannwt A-ecpynn

[I{emounsle MeTauibl: mosiokeHue B Ilepuoguueckoil cucreme xuMuyeckux syemeHtoB JI. U
MenzeneeBa, CTpOEHHME UX aTOMOB, HAXOXKIEHHE B Ipupone. PU3NYECKHEe U XUMHUYECKHE CBOWCTBA (Ha
IpUMepe HATpus M Kanus), nonydeHue. OKCuasl U THIPOKCHIBI HATpUs U Kanus. [IpumeHeHne 1mienouHbIX
METAJIJIOB U UX COEAMHEHUN. bruonorndeckas poyib HaTpUsl U KaJusl.

[[{emouHO3eMeENbHBIE METAIBI MarHWii W KajlplMii: nosiokeHue B Ilepnogmdeckoil cucreme
xuMudeckux snemMeHtoB [. 1. MenaeneeBa, cTpoeHre X aTOMOB, HaXOXKJIEHUE B Mpupoje. Pu3ndeckue u
XMMHUYECKHE CBOMCTBA MarHus U Kayiblivsg. BakHelmye coelMHEeHNs Kalblus U Maraust (OKCUJ, THAPOKCUT,
COJIM), CBOWCTBa, NMpHMEHeHHe. JKecTKocTh BOIBI U CHocoObl ee ycTpaHeHHus. KpyroBopoT KaibIusi B
PUPOLE.

AnmomMuHuit: nosioxenue B Ilepuogmueckoil cucreme xummudeckux anemeHToB . M. Menneneena,
CTPOCHHUE aTOMa, HaXOXJICHHE B Mpupoje. Pusnyeckre 1 XMMUUYECKHE CBOWCTBA aMIOMUHUSA. AM(pOTEpHbIE
CBOICTBa OKCHJA U TUAPOKCUAA altoMUHUs. [I[puMeHeHne aoMrUHNS U €70 CIIJIaBOB.

Memannwt b-2pynn



OOmast xapakTepucTHKa MeTauioB b-rpynmn (mo6o4HbIX mOArpymm): nonoxeHnue B Ilepuoamdeckoit
cucrteMe xumudeckux snemeHToB [[. . MenpaeneeBa, 0COOEHHOCTH CTPOEHUS aTOMOB. SIBJICHHE «IIpOBajia»
JJIEKTPOHA HA MpPUMEpPEe CTPOCHHS aTOMOB Xpoma, Meau, cepeOpa. BajeHTHbIe COCTOsIHHMS aToMoOB (-
AJIEMEHTOB, CTENEHU OKHUCJICHUS aTOMOB B COCAMHEHUAX. 3aBUCUMOCTH KHCIIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB U THJIPOKCUJIOB METAJUIOB OT 3HAUEHUS CTEIIEHU OKHCIICHHS JIEMEHTa B COCIMHEHUH (Ha MpuMepe
coenuHeHui xpoMma). [lepBoHauanbHbIE MPECTABICHUS O KOMILIEKCHBIX COSMHEHHUSIX.

Menp u cepeOpo: CTpoeHHE aTOMOB, CTENEeHU OkuciaeHus. OOmume KpaTkue MpeACTaBICHUS O
(UBHYECKUX U XUMHUYECKUX CBOWCTBAX MPOCTHIX BEIIECTB (B3aMMOICHCTBHE C KHCIOTAMU-OKUCIHTEIISIMU ),
00 MX OKCHAAX, TUAPOKCHUAAX U COJISIX, WX TpuMeHeHWH. [IpencraBneHus 00 aMMUAYHBIX KOMILICKCAX
cepebpa u meau. KauecTBeHHBIE peaKIiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHk: cTpoeHue aroma, CTEeNeHb OKHCIeHUs. XapaKTepucTuka (PU3NUECKUX U XUMUYECKUX CBOICTB,
pUMEHEHUEe, aM(POTEepPHBIE CBOMCTBA OKCUIA U THAPOKCHAA. KauecTBeHHBIE peaKInK Ha KATHOHBI [IHKA.

Keneso: ctpoenue aroma, crenenu okucienus. Haxoxaenue B npupoje. Puznuecknue 1 XUMUUYECKHUE
CBOICTBa *kele3a, mMpuMeHeHue. buonornyeckas poinp xeneza. OKcuabl, THAPOKCUIBI U conu xenesa (1) u
xenesa (1), ux cocras, cBoiicTBa u nonyueHue. KauecTBeHHbIE peaKIK Ha KAaTUOHBI kelne3a (2+) u xenesza
(3+). Uyryn u craigp — craBbl xene3a. [Ipon3BOACTBO YyryHa W CTajdu. DKOJOTHYECKUE MPOOJIEMBI,
CBSI3aHHBIE C METAJLTYPTrUYECKUMHU IPOU3BOJICTBAMH.

DKCepUMEHTAIbHOE U3yUeHHUE BEIIECTB U SIBJICHUIA:

03HAKOMJICHHE C 00pa3IlaMHi METAJIOB U CIIJIAaBOB, UX (PU3NYECKUMU CBOWCTBAMU;

MOJICJINPOBAHNE METAJUIMYECKON KPUCTANINYECKON PEIIETKH;

U3Y4YE€HHE B3aMMOJEHCTBHS METaVIOB C BOJOW, C pacTBOpaMU COJIEH M KHUCIOT, HCCIEI0BaHUE
MPOLIECCOB AJEKTposH3a pacTBopoB xjopuaa Meau (1) u monuaa xanus, KOppo3uu METAJIOB;

U3y4eHHe 0COOCHHOCTEH B3aUMOACHCTBUSI OKCUAOB KaJbIMS U HATPUS C BOJOH, UX THAPOKCHAOB — C
okcuaoM yriuepoja (1V) u kucnoramu;

M3Yy4EHHE CBOMCTB KapOOHATOB U THPOKapOOHATOB KaJIbLIMs, KECTKOW BOJIBI;

M3YYEHUE TPOIECCOB MONYYESHUS THAPOKCUIOB Kele3a, UX XUMHUUYECKUX CBOWCTB;

M3YyYEHHE MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIUil Ha MOHBI (MarHus, KaabIUs, aTFOMUHMUS,
IIWHKa, kese3a (2+) u xkenesa (3+), menu (2+);

HaOJTI0/ICHUE ¥ ONTUCAHKUE OKPAIIMBAHUS IIJITAMCHH MOHAMY HATPHSI, KATUS U KaJIBIIHS,

uccienoBanre aMmpoTepHBIX CBONCTB THAPOKCUAA almoMuHM, Tuapokcuaa xpoma (1l1) u ruapokcuna
[IUHKA;

pelieHne KCIEepUMEHTATBHBIX 33/1a4 10 TeMe «BajkHeIe MeTauibl ¥ UX COSTUHEHUS.

XuMHus M OKpYyKaoLias cpeaa

BemecTBa 1 mMarepuanbl B TMOBCEIHEBHOH JKU3HH 4eloBeKa. BakHeHIIne BelecTBa U MaTepUAbI,
obnacTu X mpuMeHeHHs. be3onacHoe HCMONIb30BaHKe BEIIECTB M XMMHUECKUX peakiuil B ObiTy. [lepBas
MTOMOIIb IIPU XUMHUYECKUX 0)KOTaX U OTPABJICHHUSX.

HoBbie MaTepuanbl 1 TEXHOJOTUH. [IpUHINIIBI «3€T€HON XUMUW.

OCHOBBI JKOJIOTUYECKOW TPaMOTHOCTH. XHUMHUS W 370POBbE. 3HAUCHUE HM3YyYAEMBIX XUMUYECKUX
AJIEMEHTOB M UX COEAMHEHUU A (YHKIIMOHUPOBAHUS OpraHu3Ma uenoBeka. [loHsTHe o 310poBOM 0Opase
JKU3HU.

XUMHYECKOE 3arps3HEHHE OKpYKalolled cpefpl. OKOJIOTMYeCKHe MpoOJIeMbl, CBSI3aHHbBIE C
COCMHEHUSIMHA YTJIEPO/a, a30Ta, cepbl, TsoKenblx MeTauioB. [lonstue o ITJIK. Pons xumum B pemieHuun
IKOJIOTHYECKUX MPOOIIEM.

DKCIEepUMEHTAIbHOE HW3YyYEHHE BEIIECTB W SIBJICHUW: O3HAKOMIJICHHE C OOpa3laMu MaTepuajoB
(cTekisio, CIUIaBbl METAJVIOB, IMOJIMMEPHBIE MaTepHalibl), OMpEIelIeHHE KHUCIOTHOCTU NPUPOIHBIX BOJ,
MOJIeJIMpOBaHUE Mpoliecca 00pa30BaHUs KUCIOTHOTO JOXKIs, U3yUEHHE ero BO3ICHCTBUS HAa MaTepHAaIbI.

IHoBTOpEeHue U 00001IeHNe 3HAHUI OCHOBHBIX pPa3/iesioB KypcoB 8—9 ki1accoB



Ilepnonnueckuit 3akoH u Ilepuoaudeckas cucreMa XMMUYECKUX YJIEMEHTOB B CBETE NPEACTaBICHUH O
CTPOEHHsI aToMa. 3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHYECKHMX 3JIEMEHTOB M UX COECIVHEHUHN B
Nepuoiax u rpymmnax.

Crpoenne BeliecTBa B TBEPAOM, JKHIKOM U Ta3000pa3HOM COCTOSHUHU. BHIIBI XUMHUYECKOW CBS3H.
3aBUCHUMOCTbH CBOMCTB BEILLIECTBA OT THIA KPUCTAIUIMYECKON PEILIETKH U BUAA XUMUYECKOMN CBS3H.

Knaccudukanus XUMAYECKUX peakiuil M0 pa3IuuHbIM Mpu3HakaM. [IpornozupoBaHue BO3MOKHOCTH
MIPOTEKAaHUsI XMMHUYECKUX IMPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX HAa OCHOBE IMPEACTABICHUN XUMHUYECKOU
KMUHETUKU U TEPMOJAUHAMUKH.

XUMHUYECKUE peakuuu B pacTBopax. ['maposms cosed. Peakiuu OKHUCIEHUA-BOCCTAHOBIICHUS.
DIIEKTPOJIH3.

CBoIiCTBa KHCJIOT, OCHOBAaHUH U COJICH B CBETE NPEICTABICHUIA 00 JIEKTPOIUTUYSCKON TUCCOIUAIIAN
Y OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMSIX.

Mescnpeomemmnunie ceasu

Peanuzanus MeXnpeAMETHBIX CBSI3€M NPU M3YYEHUMM XUMUU B 9 Kilacce OCYIIECTBIISIETCS 4epe3
UCIIONIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSATHH, TaK M TOHSATHUM, NMPUHATHIX B OTIEIbHBIX
€CTECTBEHHBIX HayKax.

OOme ecTecTBEHHO-HAyYHBbIE IOHSTHA: SIBIEHHE (Tpolecc), HAay4dHBIH (akt, rumoresa, Teopus,
3aKOH, aHAJIU3, CHUHTE3, Kiaccudukaius, NepUOAUYHOCTb, HAOIIOJIEHUE, JKCIEPUMEHT, MOJEIHpPOBaHUE,
U3MEpPEHHE, MOJEIIb, TEXHOJIOTHSI, MAaTEPUAIbI.

®u3nKa: BELIECTBO, TENO, GU3NYECKUE BEIMUYUHBI, €AMHUIIBI U3MEPEHUSI, Macca, 00bEM, KOIMUYECTBO
TEIUIOThI, aTOMbl U MOJIEKYJIbl, arperaTHbe COCTOSIHUE BEIIECTBA, CTPOEHUE I'a30B, KUJIKOCTEN U TBEPIBIX
(KpUCTaJNIMYECKUX) TeJ, KPUCTAITIMYECKasl pelieTKa, SJeKTPOH, SAPO aroma, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOIIbI, KBAHTHI, PAJHOAKTUBHOCTh, alb(da-, 6eTa- U raMma-u3iaydeHue, JIeKTPUUECKUi 3apsn,
IIPOBOJHMKH, MTOJIYIPOBOJIHUKH, TUIJIEKTPUKHU, COJTHEUHBIN CIIEKTP, pa3aoKeHue Oenoro cBeTa B CIEKTP.

buonorus: »skocucrema, Ouocdepa, ¢oTrocuHTE3, TMpoIecChl OOMEHa BEIIECTB, MHUHEPAIbHBIC
y100OpeHusl, MUKPO3JIEMEHThI, MAaKpO3JIEMEHThI, TUTATENIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpalbl, TOPHBIE TTOPO/IbI, OJIE3HBIE UCKOMIAEMbIE, TOILUINBO,
BOJIHBIE PECYPCHI, TUTAHETa 3eMJISl.

TexHonorus:: CTPOUTENbHBIE TEXHOJOTHH, CEJIbCKOXO3SHCTBEHHbIE TEXHOJIOTUH, TEXHOJOTUHU
3JIEKTPOHHON IPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTUH.



[VNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMBI 110 XMMHWU HA
YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHNS (YT JIYBJIEHHBI YPOBEHE)

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3YNIbTAaThl OCBOCHHUS MTPOrPaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHMsI TOCTUTAIOTCS B XO/1€
oOyueHHUs: XUMUH B €IMHCTBE y4eOHON M BOCHUTATENBHON JeATeIbHOCTH 00pa30BaTeNIbHON OpraHU3aliy B
COOTBETCTBUM C TPAJAULMUOHHBIMU DPOCCHUICKUMHU COLMOKYJIBTYPHBIMM M JyXOBHO-HPaBCTBEHHBIMU
HEHHOCTSIMH, TPUHATHIME B OOIIECTBE MpaBWIaMH M HOPMaMH IOBEICHUS M CIOCOOCTBYIOT Hpoleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUAIIN3AIIMH 00YUYaIOIIUXCSl.

JlnuHOCTHBIE pe3yabTaThl OTPaXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCA CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMNA M PACHIMPEHUE OMNBITA JIEATEIHHOCTH Ha €€ OCHOBE, B TOM YHUCIE B
YacTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

MPOSIBIIEHUE 1IEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTypHOMY, HAYYHOMY U HCTOPUUYECKOMY
HACJIEIUI0, TIOHUMAHUE 3HAUEHUS XMMUYECKOW HAyKH U TEXHOJOTHHU B KU3HU COBPEMEHHOIrO OOIIEeCTBAa, B
pa3BUTHH YKOHOMHKH Poccuu U cBOero pernona;

2) rpa:KIaHCKOr0 BOCIIUTAHMA:

MPEJCTaBICHHE O COLMAIBHBIX HOPMax W MpPaBHJIaX MEXKIUYHOCTHBIX OTHOIICHWHA B KOJUIEKTHBE,
MPOSIBIIEHUE KOMMYHUKATUBHOM KYJIbTYpBI B Pa3HOO0Pa3HON COBMECTHOM J1€ATEIbHOCTH;

CTpeMJICHHE K B3aUMONOHMMAHHIO U B3aUMOIIOMOIIM B TIpolecce y4eOHON U BHEy4dyeOHOU
NeSTeTbHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE ITOBEJACHHME M MOCTYIKHA CBOWX TOBAPHUINCH C MO3WUIIUU HPABCTBEHHBIX U
MPABOBBIX HOPM C YY4ETOM OCO3HAHMUS ITOCIIECTBUI MOCTYIKOB;

3) ¢popMupoBaHUs HEHHOCTH HAYYHOI'0 IO3HAHUS:

MHUPOBO33PEHUYECKHE TPEICTABICHUSI O BEHIECTBE M XUMHUYECKOW pEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W HEOOXOAMMBIC IS TIOHMMAHUS CYIIHOCTH HAyYHOW KapTHHBI
MUDA;

OCO3HaHHWE [IEHHOCTH HAYYHOTO MO3HAHUS AJISl PA3BUTHUS KaXIOTO YEIOBEKA M MPOU3BOJUTENBHBIX CUJT
o0IIIecTBa B LIEJIOM, POJIM U MECTa HayKH «XHMHs» B CUCTEME HAyYHBIX MPEACTABICHHIA O 3aKOHOMEPHOCTSIX
Pa3BUTHSI IPUPOJIBI, B3AUMOCBSI3AX YEIOBEKA C TPUPOTHON M TEXHOJIOTHIECKOHN CpPeIoi;

MO3HABaTENbHAS MOTUBAIMS U MHTEpPEC K 00Y4YEHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BUTHUIO U
caMo00pa30BaHUIO, K MCCIIEOBATEILCKOM NIEATEIHHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHUS U YPOBHS
JalbHeNIero o0y4eHus;

4) BOCIIUTAHUA KYJIbTYPbI 310POBbSI:

OCO3HaHME IIEHHOCTU J>XU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAaHOBKAa Ha
3I0pOBBIM 00pa3 KU3HU, OCO3HAHHE IMOCIEACTBUI M HENPHUITHE BPEIHBIX MPHUBBIYEK (YHOTpeOIeHUs
QJIIKOTOJIs, HAPKOTUKOB, KYPEHHUsI), HEOOXOAMMOCTH COOJFOJCHUSI TIPaBUiI 0€30MaCHOCTH TIPH OOpaIIeHUH C
XUMHYECKHMH BEIICCTBAMH B YICOHBIX U )KU3HCHHBIX CUTYaITUSX;

5) TPy10BOr0 BOCIIUTAHUA:

(hopMUpOBaHHE 1IEHHOCTHOTO OTHOIICHHUS K TPYIOBOM NEATETHHOCTH KaK €CTECTBEHHOUW MOTPEOHOCTH
YeJI0BEeKa U K MCCIIEIOBATEIhCKOMN IEATEIIbHOCTH KaK BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BuUTHE UHTepeca K IpodeccusiM, CBI3aHHBIM ¢ XUMHEH, B TOM YHucIie K podeccusM HaydHOl cdepsl,
0CO3HaHME BO3MOXXHOCTH CaMOpeaIn3aluy B 3TOH cdepe;

6) ’3K0J10rMYEeCKOr0 BOCTIUTAHUS

OCO3HaHHE HEOOXOTUMOCTH OTHOLIEHHS] K MPHUPOJAE KaK HMCTOYHUKY >KM3HU Ha 3emiie, OCHOBE ee
CYLIECTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJIOTHYECKON KYIbTYpBI: MPUOOpPETEHHE OIbITa TUIAHUPOBAHHS MOCTYIIKOB U
OLICHKM WX BO3MOJKHBIX TIOCIEICTBUN MJIsi OKPYKAIOIIEH Cpeabl; OCO3HAHUE TJI00AIILHOTO XapakTepa



9KOJIOTUYECKUX NpoOJIeM M IyTed MX pelleHHs; CHOCOOHOCTh NPUMEHSTh 3HAHMs, IOJIydaeMble INpU
MU3y4YEHUU XUMWH, JUIs PELICHUS 3aa4, CBA3aHHBIX C OKPYXKAIOLIEH CPEOi; aKTUBHOE HETPUATHUE JNCHCTBUN,
MPUHOCSIINX Bpell OKPY>KaIOLIeH cpelie; 0CO3HAHHE CBOECH PO KaK rpakAaHWHA U TOTPEOUTENS B YCIOBUSIX
B3aMMOCBSA3U NIPUPOAHOMN, TEXHOJIOIMYECKON U COLUAIBbHOU Cpel; TOTOBHOCTh K YYaCTHUIO B IPAKTHYECKON
JESATEIIBHOCTH SKOJIOIMYECKON HAIPABICHHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yabTaThl 00yYarOIIUXCsl, OCBOUBLIMX MPOrpaMMy MO XUMHHM OCHOBHOI'O OOILIEro
00pa30BaHMsl, BKIIIOYAIOT:

YCBOEGHHME MEXIUCLUUIIIMHAPHBIX (MEXIIPEAMETHBIX) OHATUH, OTPaKalOLUX MATEPUAIBHOE €IUHCTBO
MHpa U TIPOLIECC TO3HAaHUS (BEUIECTBO, CBOMCTBO, SHEPrHs, SBICHHE, HAYYHbBIH (PaKT, 3aKOHOMEPHOCTb,
TUIIOTE3a, 3aKOH, TeOpHsl, HaOJII0AeHNE, N3MEPEHUE, UCCIIEJ0BAaHUE, SIKCIIEPUMEHT U JIpyTue);

OBJI/ICHUE YHHUBEPCAJIbHBIMU YYEOHBIMM JEHCTBUSAMH (IIO3HABATEIbHBIMH, KOMMYHUKAaTHUBHBIMH,
PETYISTHBHBIME), BaXHBIMH ISl TTOBBIICHUST d(P(EKTUBHOCTH OCBOCHHUSI COJEPKaHHsI y4eOHOTO mpenMeTa,
(dbopMHpOBaHUS KOMIIETCHIINH, a TAK)Ke MPOEKTHO-MUCCIIETOBATEIBCKON IEATEIILHOCTH 00yUYaromuXcst B Kypce
XUMMUY;

CIIOCOOHOCTh UX UCIIOJIB30BaTh B y4eOHOM, TO3HABATENbHON U COLIMATIBHON MPaKTHKE.

Ilo3HaBaTeabHbIE YHHUBEPCAJIBbHBIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3zoBble jloruyeckue aeiicTBus:

YMEHHUS UCTIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS NP OCBOCHUU 3HAHHI: PacKpbIBaTh CMBICI
XUMHUYECKHUX TIOHATHUH (BBLICNATh WX CYNICCTBCHHBIC TMPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JIPYTUMHU
MOHSATUSAMHM); aHAIM3UPOBATh, CPaBHUBATh, 0000IIaTh, BHIOMpPATh OCHOBAHUS I KIaCCUPUKAIMH U
CUCTeMAaTH3allMi XMMHYECKUX BEIIECTB M XMMUYECKUX PEaKIUi; yCTaHABIMBATh NMPUYMHHO-CIIEICTBEHHBIC
CBSI3M MEXAY OOBEKTAaMHU H3yUeHUS; CTPOUTH JIOTUYECKHE pacCyXJAeHUs (MHAYKTUBHBIE, NEAYKTHUBHBIE, 1O
aHAJIOTHH); TIpeJjiaraTh KPUTEPUH W BBIABIATH OONIME 3aKOHOMEPHOCTH WM IMPOTUBOPEYHS B HU3YyYaeMbIX
mpoleccax W SBJICHUSX; MPOBOAWTH BBIBOABI M 3aKIIOYCHHS, YMCHHS MPUMEHSAThL B TPOIECCE MO3HAHUS
MOHATHS (TIPeIMETHBIE U METANpeIMETHbIE), CHMBOJIHYECKHE (3HAKOBBIE) MOJEITH, UCIOIb3yeMbIE B XUMHH,
MpeoOpa3oBbIBATh MOJICIbHBIE MPEACTABICHUS — XHUMHUYECKUH 3HAK (CHMBOJ DJEMEHTa), XHUMHYEcKas
dbopMyIlia U ypaBHCHHE XUMUYECCKOW pEaKIUy — MPH PEHICHUH yYeOHBIX 3a/1a4; C YY€TOM ITHX MOJCIhHBIX
MPEJICTABICHUIA XapaKTepU30BaTh H3ydaeMble XUMHUCCKHE BEIICCTBA U XMMHYCCKHE PEAKITUH.

Ba3oBble uccienoBareibckue aeidcTBUs (MeTOAbI HAYYHOI0 MO3HAHUS BENIECTB U SIBJICHHIA):

YMEHHSI TPUMEHSITh METOAbl HAYYHOTO TIO3HAHUS BEIIECTB W SBJICHUM Ha HSMIUPUYECKOM U
TEOPETHYECKOM YPOBHSIX B YUEOHOI MMO3HABATEIHHON M MTPOSKTHO-UCCIIEIOBATEIHCKON JACATEIBHOCTH;

YMEHHS UCTIOJB30BaTh IMOCTABIICHHBIC BOIPOCH B KAY€CTBE MHCTPYMEHTA TIO3HAHUS M CAMOCTOSITEIIEHO
CTaBUTHh BOIPOCHI; aHAIM3UPOBATh (PAKTHI, BHIABIATH M (POPMYIUPOBATH MPOOJIEMY, OMpPEENiTh LEeTb U
3a/layd, COOTBETCTBYIOIIME PEHICHUIO MPOOIEMBbl; Mpeajgaratb OMHUCATEIbHYI0 WIH OOBICHUTEIBHYIO
TUMOTE3Y W OCYIIECTBISATH €€ MPOBEPKY; YMEHHUS TMPOBOAUTH H3MEPEHUS HEOOXOAMMBIX MapaMeTpoB,
BBIYHCIICHHS, MOJICTUPOBAaHUE, HAOIIOICHUS M DKCIIEPUMEHTHI (peajbHble W MBICICHHBIC), CAMOCTOSTEIIEHO
MIPOTHO3MPOBATH PE3YIIbTAThI, POPMYITUPOBATH 000OIIECHHUS U BBIBOJIBI IT0 PE3y/IbTaTaM MPOBEICHHOTO OIBITA,
UCCJIETIOBAHMSI, COCTABIIATH OTYET O MPOJIEIIaHHON paboTe;

Padorta ¢ undopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX MH(pOpMalUU (HAydyHO-TIOMYJspHAas JUTepaTypa
XUMHUYECKOTO COJIEp KaHMsI, CIIpaBOYHble MocoOus, pecypchl MHTepHeTa); aHaIM3upoBaTh MHYOPMALUIO U
KPUTHYECKH OIEHUBATh €€ JIOCTOBEPHOCTh W HEMPOTHBOPEUYUBOCTh, OTOMPATh W HHTEPIPETUPOBATH
nH(pOpMaIIMIO, 3HAYMMYIO JUIS pelIeHHs y4eOHOW 3amaud; yMEHHUs MPUMEHSTh pPa3IMYHbIE METONIBI U
(dhopMyTupOBaTh 3amMpOChl MPH TOWCKE U OTOOpe MH(pOpMAIMHU, HEOOXOIUMOM ISl BBITIOJIHCHHUS YYEOHBIX



3aj1a4; UCIOJIb30BaTh HHPOPMAIIMOHHO KOMMYHUKAaTHBHBIE TEXHOJIOTUH U PA3IMYHbIC IOMCKOBBIE CHCTEMBI;
CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO QopMy mpeacTaBieHuss uHpopmamuu (cxembl, rpaduku,
IMarpaMMbl, TaOJMIbI, PUCYHKHM U Apyrue (GopMbl); YMEHHUS HCIOJIb30BaTh HAYYHBIA S3BIK B KaueCTBE
cpenctBa paboTBl € XUMUYECKOW WH(MOpMALUel; TNPUMEHSATh MEeXIpeaMeTHbe ((pHu3nyeckue Hu
MaTeMaTU4ecKue) 3HaKM W CHMBOJBI, (opMynbl, abOpeBHATyphl, HOMEHKJIATYpY, WCIOJIb30BaTh |
peoOpa3oBHIBaTh 3HAKOBO-CUMBOJIMUECKUE CPENICTBA HATIISTHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JeHCTBUA:

1) ymenus oOmeHus (MMChbMEHHON M YCTHOM KOMMYHHUKAIIHH ):

MPEJICTaBIATh TOMyYEHHBIC PE3YJbTAaThl MMO3HABATEIHHOW JEATEIHHOCTH B YCTHBIX M IMHCHMEHHBIX
TEKCTax; MyOJMYHO BBICTYNATh C MpPE3CHTAIEeld pe3ylIbTaTOB BBHINOJHEHHUS XUMHUYECKOTO SKCHEPUMEHTa
(ucciemoBaTeILCKON JA0OPATOPHON MIIH PAKTUYECKON pabOThI, y4eOHOTO MPOEKTA); B X0/1€ 1uajgora u (Mim)
JUCKYCCUU 3a/laBaTh BOMPOCHI MO OOCYKJaeMol TeMe U BbICKa3blBaTh HJAEU, (OPMYIHPOBATH CBOU
MPEUIOKEHUS] OTHOCUTEIHHO BBITOIHEHUS PEIJIOKEHHOHN 3a/1a4H.

2) yMeHHusl y4ueOHOr0o COTpYAHUUYECTBA (TPYIIIOBasi KOMMYHUKALIMS):

y4acTBOBaTh B TPYHMHOBBIX ¢opMax pabOTHI: IUIAHUPOBATH OPraHU3AlMI0O COBMECTHOM padoThI,
OTIPEETSATh CBOIO POJIb, PACHPEAENATh 3aaud MEX]y WIEHAMHU TPYIIIbI; BBHIIOIHATH CBOIO 4YacTh palbOTHI,
KOOPJIUHHUPOBATH CBOU JICHCTBUS C JCHCTBUSAMH JPYTHX YWICHOB KOMaHJbI, ONPEICISITh KPUTEPHUU TI0 OLICHKE
KauecTBa BBITIOJHEHHOW PAa0OTHI; peniaTh BO3HUKAIOIIUE MPOOIEMBl HA OCHOBE y4eTa OOIIMX HHTEPECOB U
COTJIACOBAHUS MO3MIIMM, y4acTBOBaTh B OOCYXJACHHH, OOMEHE MHEHHSIMH, «MO3TOBOM INTYypME» U APYTUX
(dbopMax B3auMOIECHCTBUSI.

Pel"y.]'lﬂTI/IBHble YHUBEpPCAJIbHbLIC y‘leﬁl—lble JeHCcTBUA

OBnaseHne YyHUBEPCANBHBIMH YUE€OHBIMU PETYISTHBHBIMU JCWCTBUSAMU BKIIOYAET pa3BUTHUE
CaMOOpraHU3alllK, CAMOKOHTPOJISL, CAMOKOPPEKIMHU, B TOM YUCIIE:

YMEHHMSI peliaTth yueOHbIe U UCCIIeI0BAaTEeNIbCKUE 3a/1aul: CAaMOCTOSATENBHO BbIOMpATh CIIOCO0 peleHus
y4ueOHOM 3a/1aun (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIIEHHUS, BHIOMpATh HAaMOOJee MOAXOSIINNA ¢ YIETOM
CaMOCTOSITENTLHO BBIJICIICHHBIX KPUTEPHEB), IJIAHUPOBATh CBOK pabdOTy NpHU pEIIeHWH Y4eOHOM WU
HCCIIeIOBATENLCKOM 3a/lauM; HA OCHOBE IMOJYYEHHBIX Pe3ylbTaToB (DOpMYIHPOBATH 0OOOIICHUS W BBIBOJIBI,
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCOB; aHATU3UPOBATH PE3YJIbTAThl: COOTHOCUTH CBOM JICUCTBUS
C TUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISATH CAaMOKOHTPOJb JACATEIHHOCTH, KOPPEKTUPOBATH CBOIO
NEesTEIbHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS MPOTpamMMbl MO XMMHHM OCHOBHOTO 00Iero oOpa3oBaHHs Ha
yriayOJIEHHOM YPOBHE UMEIOT 00IIee CoAepKATENBHOE SIIPO C MPEIMETHBIMU pe3yabTaTaMu 0a30BOTO YPOBHS,
COTJIACOBAHBI MEXIY COOOM, YTO TTO3BOJIAET PEATU30BBIBATH YIIyOJICHHOE N3YUeHHE KaK B paMKaxX OTACIbHBIX
KJIaCCOB, TaK U B paMKax peanmaum/l I/IH)II/IBI/I)IyaJ'IBHI)IX 06pasoBaTenLme TpaeKTOpI/Ifl, B TOM YHUCJIIC
WCIIONB3Ys CETEBOE B3aMMOJCHCTBHE opraHu3amnuu. [10 3aBeprieHrn peaan3aiuu mporpaMMbl yTiyOJIeHHOTO
YPOBHsI 00y4YaroIuecsi CMOTYT JeTajJbHee OCBOMTh MaTepuall, OBJIAJECTh PACIIMPEHHBIM KPYroM TOHSATHH H
METOJIOB, PEIIaTh 3a/ja4u 00Jiee BEICOKOTO YPOBHSI CIIOKHOCTH.

[IpeameTHBIC pPE3yNbTAaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMKCS HAYYHBIX 3HAHWWA, YMEHUU U
CIOCO0OB JEUCTBUH, cieMUUECKUX I MPEAMETHOM 001acTH «XUMUS»; OCHOBBI HAyYHOTO MBIILICHNUS,
BHJIBI JCSATEIHHOCTH T10 MOJTYYEHUIO HOBOTO 3HAHHUS, €T0 MHTEPIPETALNH, TPEOOPA30BAHUIO U PUMEHECHHIO B
paSHHqHBIX y‘-IC6HI:IX nu pea.IIBHI:IX KN3HCHHBIX yC.HOBI/ISIX; OGGCHG‘H/IBaIOT BO3MOXHOCTH yCHeLHHOFO
oOyueHus Ha CIEAYIONIEM YPOBHE 00pa30BaHUSI.



K xonmy oOydenuss ¢ 8 knacce y oOyuaromerocss OyayT cQOpMHUpPOBaHBI CIEAYIOIIME MPEAMETHBIC
pe3yabTaThl U3YUYEHHUS] XUMHUH Ha YTIyOJIEHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX ITOHITHH: aTOM, MOJIEKYJIa, XUMUYECKHUI DJIEMEHT, METAJLI,
HEMeTallll, aJuIOTPOIUsi, MPOCTOE BEILIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJAHAs W HEOAHOPOIHAs),
BaJICHTHOCTb, OTHOCUTENIbHAsI aTOMHAasi U MOJIEKYJISpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBasi 10l XMMUYECKOT0 JIEMEHTa B COSAMHEHUH, MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS IJIOTHOCTh
ra3oB, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb, aM(OTEpHbIM OKCHJA, aM(OTEpHBIH THUIAPOKCHI, XUMHUYECKas
peakuus, Kiaccu(UKalusg peakUUil: peakuuu COeAMHEHUs, PEaKLUUU pa3JIoKCHMs, peaklUH 3aMeLIeHHUS,
peaknuu OOMEHa, 9K30- M SHIOTEPMUYECKHE peaKlUuu; TemioBoil 3ddekr peakumu; sgapo artoma,
AJIEKTPOHHBIN CIIOM aToMa, aTOMHAas OpOHTajb, paJnyc aTOMa, XUMUYECKasl CBS3b, MOJSPHAS M HEIOJISpHAs
KOBQJICHTHAsl CBS3b, MOHHAs CBSA3b, UOH, KATUOH, aHMOH, PAcTBOP, MaccoBas J0JIS BellecTBa (IIPOLEHTHas
KOHIIGHTpalLlusl) B PAacTBOpE, MOJIAPHAs KOHLEHTpalMs BELeCTBa B PACTBOPE; 3JIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKMCJICHUS, OKHMCIUTEIN U BOCCTAHOBUTEIM, OKHUCICHHUE M BOCCTAHOBIIEHUE, OKHCIIUTEIbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMH, METO]] JIEKTPOHHOTO OajaHca;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX IOHATUH M IPUMEHATH 3TH IOHATHUS IIPU
OIMCAaHUU BELIECTB U UX NIPEBPALLECHUM;

HCI0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJICHUs (POPMYJI BELUIECTB U YPAaBHEHUN XUMUYECKUX
peaKuuii;

OIpeNIeNIATh BAJEHTHOCTb AaTOMOB JJIEMEHTOB B OHHApHBIX COECIUHEHUSX, CTENEHb OKUCICHUS
3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSAX, IPUHAIIEKHOCTh BEIIECTB K ONPEACIIEHHOMY KJIacCy COEAMHEHHUH 1o
(dbopMynaM, BUAbl XMMHUYECKOH CBSI3U (KOBAJIEGHTHOW M MOHHOI) B HEOPTraHMYECKUX COCTUHEHMSIX;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS Macchl BEIECTB, MOCTOSHCTBA cocTaBa, [lepumoaumdeckoro
3akoHa [J[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJSIDHOM TEOpUH, 3aKOHAa ABOragpo U €ro CIeACTBHH,
IIPEICTAaBICHUM O HAYYHBIX METOJAaX [MO3HAHUS, B TOM YHUCIIE SKCIIEPUMEHTAIbHBIX U TEOPETUYECKUX METOAAX
UCCIIETOBaHMS BEILIECTB U U3YUYEHUS] XUMUUYECKUX peaKLnii;

J€MOHCTPUPOBATh MOHMMAHUE MEPUOJINYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHX AJIEMEHTOB OT UX
nosioxkeHus B [leproauueckoii cucreme:

OIUCBIBATh U XapaKTepu30BaTh TabauuHyto Gopmy Ilepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasnuyath MOHATUS «TJlaBHasg nonarpynmna (A-rpymma)» U «mnoOouHas nonarpymnmna (b-rpymnma)», «wmanele
MEPUOBI» U «OOJbIINE TIEPUOIBIY;

COOTHOCUTh O0O3HAu€HHUs, KOTOpble MMeroTcsi B Tabnuue «llepuoanueckas cuctemMa XUMHYECKHX
anemeHToB J[. . MenneneeBay, ¢ YNCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX JIEMEHTOB
(coctaB u 3apsn s1pa, 00IIee YUCIIO SJIEKTPOHOB U pacIipeielIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBSI3b MOJIOKEHUS dJieMeHTa B [lepuonnyeckoii cucreMe ¢ pacrpeieeHHeM 3JIEKTPOHOB 110
SHEPreTHYECKUM YPOBHSM, MOYPOBHIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX NMEPUOJIOB;

KJaccu(UIUpPOBaTh XMMUYECKHE DJIEMEHTbHI, HEOPraHMYECKUE BEILIECTBA, XUMHUYECKUE peakiuu (1o
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIECTB, IO TEINIOBOMY dPEKTY);

XapaKTepu30BaTh (OMHUCHIBaTh) (U3MUECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX U CIOXKHBIX BEIIECTB:
KHCIIOpO/ia, BOJIOPOJA, BOJbI, OOLIME XUMHUYECKHE CBOWCTBA OKCHJIOB, KHUCIIOT, OCHOBAaHHUNH M COJIEH,
TEHETUYECKYIO CBSA3b MEXKYy HUMH, IOATBEPKAAsI IPUMEPaMH MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUM;

OIIMCBHIBATh POJIb KHCIOPOJA, BOJOPOJA U BOJBI B NPUPOIHBIX IPOLECCAX, B XKUBBIX OpraHU3Max, UX
IIPUMEHEHHE B Pa3JIMYHBIX OTPACiIAX INPOMBIIUIEHHOCTH, BO3MOXKHOE HCIIOJIb30BAHUE B COBPEMEHHBIX
TEXHOJIOTHSIX;

OOBSICHAT, W TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX COCTaBa M CTPOCHHUS,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALICHUN B PA3JIUYHBIX YCIOBUIX;



BBIYHCIISATH OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIECTB, MOJISIPHYIO MacCy CMECH,
MOJIBHYIO JIOJI0 XHMHYECKOTO JJIEMEHTa B COCIUHEHHH, MAaCCOBYIO JIONI0 XUMHUYECKOTO 3JIEMEHTa I10
dbopmysie CoeAMHEHUS, HAXOIUTh MPOCTEUIy0 (OpMysy BEIIecTBa MO MAcCCOBBIM HJIM MOJBHBIM JIOJISIM
3JICMEHTOB, MACCOBYIO JOJIO BEIIECTBA B PAcTBOpPE, MOJIIPHYIO KOHIICHTPAIMIO BEIICCTBA B PacTBOpE,
IIPOBOIMTH PaCcUEThI 10 YPABHCHHUSIM XUMUYECKON PEaAKIIVH;

MPUMEHSITh OCHOBHBIC OIEpPAIlMU MBICTUTEIILHON AESITeNTbHOCTH — aHAIM3 M CHHTE3, CpPaBHEHUE,
00001IeHNe, CUCTEeMATHU3AINI0, KIACCH(PHUKAIUIO, BBISIBICHUE MPUYMHHO-CICACTBCHHBIX CBSI3eH — IS
W3YYCHHS CBOWMCTB BCINECTB M XHMHYCCKHUX PEAKIHMHA, €CTECTBEHHO-HAYYHBIC METOJbI TO3HAHHUS —
HaAOJII0JICHNE, W3MEPCHHME, MOJCIUPOBAHUE, DKCIECPHUMEHT (PEalibHbIi M MBICICHHBIA) — I OCBOCHHS
y4eOHOTO COIepIKaHus;

pPacKphIBaTh CYIIHOCTh MPOIECCOB OKHCIEHUS M BOCCTAHOBJICHHS, COCTABJISATH YPaBHEHUS MPOCTHIX
OKHCJIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIMil (METOIOM JICKTPOHHOTO OanaHca);

YCTaHABIIMBATh CBSI3W MEXIy pPEalbHO HAOIIOJACMBIMH XUMHUYECCKHMMH SIBJICHHSAMH M IIPOICCCAMH,
MPOUCXOJSIIMMA B MakpO- M MHKPOMHpPE, OOBSICHATH NMPHUYUHBI MHOTOOOpa3vs BEIIECTB, COOTHOCHTH
XUMHUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX YUCOHBIX MTPEIMETOB,;

coOroIaTh paBuiia 0e30MacHON pabOThI B J1a00OPATOPUU MPH UCIIOIH30BAHUU XUMHUECKOU TIOCY/IBI
00OpyI0BaHUs, a TAK)Ke MpaBKiia OOpaIleHHs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSMHU BBITIOJTHCHUS
7a00PATOPHBIX ONBITOB W MPAKTHYSCKUX PAOOT MO TOIYYCHHIO W COOMpaHHWIO ra3000pa3HBIX BEIICCTB
(BoOpo/ia M KHCIIOPOJA), MPUTOTOBIICHUIO PACTBOPOB C OIMPEACICHHOW MAacCOBOHM JI0JIed pacTBOPEHHOTO
BEIICCTBA, PEIICHUIO JKCICPUMEHTAIbHBIX 3amad 1o TemMe «OCHOBHBIC KJIacChl HEOPraHWYECKUX
COCITMHEHHI;

JEMOHCTPHPOBATH BJIAJICHUE OCHOBAMH XUMUYIECKOW IPaMOTHOCTH, BKJITFOYAOIIEH YMEHUS 0€30TIacHOTO
oOparieHust C BEeIECTBAMH, UCIIOJIb3yEMbIMH B MTOBCEHEBHOMN JKHM3HH, & TAKXKEC 3HAHHME TIPABHII TIOBEICHUS B
HEeNsIX cOepeKeHUsI 3I0POBbS U OKPYKAIOIIEH CPEeIbl.

K xonmy obOydenuss ¢ 9 knacce y oOyuyatomierocss OyayT cQOpMHUpPOBaHBI CIEAYIONIME MPEAMETHBIC
pe3yNIbTaThl U3YYEHUSI XUMUU Ha YTIyOJIeHHBIM YPOBHE:

PacKpbIBaTbh CMBICI OCHOBHBIX XMMHYECKHMX IMOHATHHA: XUMHUYECKHM 2JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, 3JIEKTPOOTPHUIATENBHOCTb, CTENEHb OKHUCICHHUS, XMMHUYECKas peaklus, TerioBod 3¢ ekt
peaxkuuu, MoJb, MOJISIPHBIH 00BEM, pacTBOP;

AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs AMCCOLMAlMs, peaklIuu HOHHOTO OOMeHa,
TUPONU3 CcoJiel, oOpaTuMble U HeoOpaTHMblEe PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE DPEAKIINH,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBJIEHUE, DJIEKTPOJIU3, aJUIOTPOMNUs, aM(pOTEPHOCTbD,
XUMUYeCKas CBs3b (KOBaJEeHTHAs, WOHHAs, MeETaJUIMYeCKas), MEXMOJEKYJsIpHble B3auMOJCHCTBUS
(BomoponHas cBsA3b, cuibl Ban-nep-Baanbca), KOMIUIEKCHBIE COEIMHEHUS, KPHUCTAUIMYECKUE PELIETKU
(mpuMuTHBHAs KyOuueckas, OOBEMHO-LIEHTPUpOBaHHas KyOudeckasi, TrpaHElleHTpUpOBaHHAs KyOuueckas,
reKcaroHaJIbHasl IUIOTHOYNAKOBaHHAs), KOPpPO3Us METAJUIOB, CIUIABBI; CKOPOCTb XUMHYECKOM PpEaKlMH,
KaTajan3, XUMUYECKOE PAaBHOBECHUE, MIEMEHTHl XMMHYECKONH TEPMOJMHAMUKU KaK OJHOM U3 TEOPETHMUECKUX
ocHoB xumnu; [1JIK;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHATUNH M TPUMEHATH 3TH MOHATHUS IpH
OIMCAaHUU BELIECTB U UX NPEBPALLECHUN;

UCTOJIb30BATh XMMUYECKYIO0 CUMBOJIUKY JUIsl COCTaBIICHHs (POPMYIT BEIIECTB ¥ YPAaBHEHUN XMMUYECKUX
peaKIuii;

ONpPEIENATh BAICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHHUSX Pa3INYHOTO
COCTaBa, TPHHAUICKHOCTh BEIIECTB K OMNPEACICHHOMY KJAcCy COCIUHEHHH 1o QopMmynaM, BUIBI
XUMHUYECKON CBSI3U (KOBaJCHTHOM, MOHHOM, METAINIMYECKON) B HEOPTraHUYECKUX COCTUHEHUSX, 3aps]l MOHA
M0 XHUMHUYECKOW Qopmyse, XapakTep cpeabl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUM, THUI
KPUCTAJUTMYECKOM pEelIeTKH KOHKPETHOTO BEIIECTBA;



packpsiBaTh cMbich [lepuonuueckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH €r0 MOHUMAHHUE:

OIMCBIBATh U XapaKTepu30BaTh Tabanunyto Gopmy Ilepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyath NOHATUS «A-Tpymnmnay» u «b-rpymmnay, «Malble MepruoIbh U «O0IbIINE IEPHOIBIY;

OOBSCHATH CBSI3b MOJIOKEHUS dlieMeHTa B [lepuonnyeckoil cucreme ¢ pacnpeeseHueM IEKTPOHOB IO
SHEPreTHUYECKUM YPOBHSM, MOYPOBHIM U OpOUTAIISIM aTOMOB MEPBBIX YETHIPEX MEPHUOJIOB;

BBIJICJIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHMU CBOWCTB 3JEMEHTOB M HMX COCIMHEHHMH (KHCIOTHO-
OCHOBHBIX U OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIX CBOMCTB OKCHUIOB W THIPOKCHAOB) B TpeAesax MabIX
MEPHUOIOB U TJIABHBIX MOJTPYIII C YYETOM CTPOEHUS UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUU IEKTPOIUTUUECKOM AUCCOIMAINM, 3aKOHa ['ecca U ero ciaeicTBUi, 3aKOHa
JCUCTBYIOIMX Macc, 3aKOHOMEPHOCTEH WM3MEHEHHUS CKOPOCTH XHMHYECKOH peakiiH, HarpaBIeHUS]
CMELICHNUS XMMUYECKOT0 PaBHOBECHUS B 3aBUCHMOCTH OT PA3JIMYHBIX (PaKTOPOB;

KJIacCU(UIUPOBATh XUMUYECKUE DJIEMEHTHl, HEOPraHWYEeCKHE BEIeCTBA, XUMHUYECKHE peakuuu (1o
YHCIy U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3((eKTy, Mo arperaTHOMY COCTOSIHHIO
peareHToB, MO0 U3MEHEHHIO CTENEeHEW OKHCICHHS XHMHUYECKHX 3JIEMEHTOB, IO 0OpaTMMOCTH, 1O y4YacTHIO
KaTaJin3aTopa);

XapakTepu3oBaTh (OMHCHIBATh) OOIIME XHUMHUYECKHE CBOWCTBAa BEIIECTB pAa3IMYHBIX KJIACCOB
HEOPraHMYECKUX COCIUHEHUH, MOATBEpKAasi 1TO OMNKHCAHHUE MPUMEPaMU MOJICKYJISPHBIX M HOHHBIX
YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIHM;

COCTABIISITh YPaBHEHUS: AJIEKTPOJIUTUYCCKON JUCCOUMAIMM KHCJIOT, IIEJIOYed M COJIel; MOJHBIE U
COKpaIlleHHbIE YpaBHEHHs pEakiuil HOHHOrO OOMEHa; peaklMid, MOATBEPKAAIOIIUX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEX]y BEILIECTBAMU Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTH IMPOIECCOB THAPOIN3a COJICH TMOCPEACTBOM COCTABICHHS KPAaTKHMX HOHHBIX U
MOJICKYJISIPHBIX YPAaBHEHHH pPEaKIfii, CYIIHOCTh OKUCIUTEIFHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHHsI SJIEKTPOHHOTO OajlaHCca ATUX peakIuii;

MPEJCKa3bIBATh XapaKTep Cpelibl B BOJHBIX pacTBOpax COJEH;

XapaKTepu30BaTh (ONMUCHIBATh) (U3NUYECKHE U XMMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB (KUCIOPOL,
030H, Tpadur, anmas, KpeMHuUiu, 0op, a3oT, ¢ocdop, cepa, XJOp, HATPUM, KaaWi, MarHUM, KaJbIIUH,
QTIOMUHUM, KEJe30, MEJlb, IMHK, cCepeOpo) U 00pa30BaHHBIX UMHU CIOXKHBIX BEIIECTB, B TOM YUCJIE UX BOJHBIX
pacTBOpOB (aMMHAK, XJIOPOBOJIOPO, cepoBoaopo, okcuabl yraepoaa (11, 1V), kpemuus (1V), azora (I, 11, 111,
IV, V) u docdopa (I, V), cepst (IV, VI), cepuucras, cepnas, a3otHasi, pochopHas, yronbHas, KpeMHHEBas
KHCJIOTBI, OKCUJIbI U TUAPOKCHBI MeTaIuIoB |A—IIA-rpynm, amomunus, menu (1), munka, sxenesa (11 u 111));

MOSICHATh ~ COCTaB, OTHCNBbHBIE  CIIOCOOBI  TONYYEHUS] W CBOWCTBA  CJIOXHBIX  BEIIECTB
(kucmopoacoiepKalIie KUCIOThI XJIOpa, a30THCTas, OOpHas, YKCYCHas KHUCIOTbI M MX COJIM, TaJOT€HU[IbI
kpemuus (IV) u pochopa (111 u V), okenn u rugpoxcun xpoma (111), mepmanranar xanus;

OIMMCHIBATh POJIb BAKHEHITUX HM3y4aeMbBIX BEIIECTB B MPHPOTHBIX MpOIeccax, BIHUSHUE Ha JKUBHIC
OpTaHU3MBI, TPUMEHEHHE B PA3JIMYHBIX OTPACISX SKOHOMHUKH, HCIIOJIb30BAaHHUE JUIS CO3JaHHUS COBPEMEHHBIX
MaTepHalioB U TEXHOJOTHIA;

MIPOBOJIUTH PEAKIIMU, MOATBEPIKIAIOIINE KAYEeCTBEHHBIN COCTaB pa3lMYHBIX BEIECTB, PAaCHO3HABATH
OTIBITHBIM TTYTEM COJIEPKAIIHECs] B BOJHBIX PACTBOPAX MOHBI: XJIOPUI-, OpPOMUI-, HOIUI-, CYIb(at-, hocdar-,
KapOOHAT-, CHJIMKAT-, CYIb(UT-, CyabOUa-, HUTPAT- H HATPUT-HOHBI, THAPOKCHI-HOHBI, KATHOHBI aMMOHHS,
MarHusi, Kaublus, aTFOMUHAS, Kene3a (2+) u xkenesa (3+), menu (2+), UHKA;

OOBSICHATP W MPOTHO3UPOBATH CBOIMCTBA BAXKHEHIIMX M3Y4aeMbIX BEIIECTB B 3aBHCUMOCTH OT HX
cOCTaBa U CTPOEHUsS, MPUMEHEHHE BEIECTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOXXHOCTb HPOTEKaHUS
XUMHUYECKUX TPEBpAllleHUH B Pa3IMYHbIX YCJIOBHSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHMHUYECKOMN
KHHETUKH U TEPMOJIHMHAMUKH,

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT0 3JIEMEHTa 1Mo (opMyJie COeTMHEHUSI, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MOJBHYIO JOIIO
XUMHUYECKOTO 3JIEMEHTa B COCJAMHEHUHU, MOJISIPHYIO KOHIICHTpPAILMIO BEIIECTBA B pPAacTBOpPE, HAXOIUTh
npocTelinyo (GopMyiy BEIIECTBa MO MAaCCOBBIM HJIM MOJBHBIM JOJSIM 3JIEMEHTOB, MPOBOAUTH PACUETHI IO



YpaBHEHUSIM XMMHYECKHUX PEaKIUil ¢ Yy4eTOM HEIOCTaTKa OJHOTO U3 PEareHTOB, MPAaKTUYECKOrO BBIXOJa
MPOAYKTA, 3HAYCHUS TETIIOBOTO 3(h(heKTa peakiuu, OnpeiesiTh COCTaB CMeceii;

coboaaTh mpaBuia 6e30macHoi paboThl B 1a00paToOpuu MpH UCHOIH30BAHUU XUMHUYECKON TOCYBI U
o0opynoBaHus, a TaKXKe MpaBuia 0OpalleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMH BBITIOJTHEHUS
71a00paTOPHBIX OMNBITOB U MPAKTHUYECKUX pabOT MO MOJYYEHHI0 M COOMpaHHIO ra3000pa3HBIX BEIIECTB
(aMMHuaka W yTJIEKHCIOro Tra3a) M PEIICHHI0 IKCIIEPHUMEHTAIBHBIX 3a7ad M0 TeMaM Kypca, MPEICTaBIIATh
pe3yabTaThl SKCIIEPUMEHTA B (pOpMe BHIBOAOB, JOKA3aTEIbCTB, IPa(UKOB, TAOIUI U BBISBISATH SMIUPUIECKHE
3aKOHOMEPHOCTH;

MPUMEHSTh OCHOBHBIE OINEpPALMU MBICIUTEIBHON JEATENIbHOCTH (aHalIM3 W CUHTE3, CpaBHEHHE,
0000I1IeHNe, CUCTEeMAaTH3aIMI0, BBIIBICHUE NPUYMHHO-CIECICTBEHHBIX CBSI3€H) NpPH HM3YyYCHUU CBOWCTB
BEIIECTB M XMMHUYECKHX DPEAKLMH, BIAJETh €CTECTBEHHO-HAYYHBIMH METOJaMHU NO3HaHus (HaOmoneHue,
U3MepeHue, MOICTUPOBAaHUE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIN );

MPUMEHSTh IpaBuia 0e30IacHOro OOpallleHHs C BEHIECTBAMM, HCIIOJIIb3YEeMbIMH B TOBCETHEBHOM
KM3HH, TIPaBHUJIa TIOBEACHUS B LENAX COCPEKEHHS 3/I0POBBS M OKPYXKAIOIIEH MPUPOAHON Cpenbl, TOHUMATh
Bpell (OIMacHOCTh) BO3ACHCTBUSI Ha JKMBBIE OPraHU3MBI OIPEICIICHHBIX BEIIECTB, MOSCHATh Ha NpHUMEpax
CHOCOOBI YMEHBIICHUS U MPEAOTBPAILICHUS UX BPEIHOTO BO3JICHCTBUS, 3HAUCHUE KUPOB, OETIKOB, YIIEBOI0B
JUISL OpraHU3Ma YeJIOBeKa;

WCTIOJIB30BATh MOJyYSHHBIE MPEACTaBICHUs 0 cepax npodhecCHOHAIBHON NeSTETbHOCTH, CBSI3aHHBIX C
HAyYKOH ¥ COBPEMEHHBIMH TEXHOJOTHUSMH, KaK OCHOBY /s TPO(PECCHOHATBHON OpHEHTAlMd W s
OCO3HAHHOTO BBIOOPA XUMUU KaK MPO(UIBLHOTO MPEeAMETa MPHU MPOJOKEHUH 00yUeHHs Ha YPOBHE CPETHETO
o01mero oopa3oBaHus;

y4aCTBOBaTh BO BHEYPOYHON MPOEKTHO-UCCIEIOBATEIBCKON AEATEIbHOCTH XWMHYECKOW M XUMHUKO-
HKOJIOTUYECKON HANpaBICHHOCTH, NMPHOOPECTH OMBIT MPOBEACHUS Yy4YeOHBIX HCCICIOBAaHHNA B YCIOBHUSX
00pa3oBaTeNbHBIX OpraHU3alui, a TaK)Ke OpraHu3aluii (LIEHTPOB) JTOMOJIHUTELHOIO 00pa30BaHMsl JeTel.



TEMATUYECKOE IIJNIAHUPOBAHUE
8 kiacce

Ne

HaunmenoBaHmue pa3xeioB u

KoauuecTBO 4acoB

KoHnTpoJbHbIE

IIpakTHyeckue

DJIeKTpoHHbIe (LM (ppoBbIE)

n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BaxkHas 00/1aCTh
11 €CTECTBO3HAHUS U 10 5 bubnmoreka [JOK
' HPaKTHYECKO https://m.edsoo.ru/7f41837c
JIEATENLHOCTH YEJIOBEKA
12 BemecTBa 1 xuMu4eckue 28 1 bu6mmoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 38
Pa3nen 2. BaxkHeiimime npeacraBuTe/ M HEOPraHMYECKUX BelIECTB
51 Bo3zayx. [lonstue o razax. 19 1 1 bu6mmorexa [IOK
' Kucnopoa. Okcujibl https://m.edsoo.ru/7f41837c
Bogopon. Ilonsitue o bubnnorexka [JOK
2.2 8 1
KHUCIIOTaX U COJIIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 18 1 1 bu6nuoreka [IOK
' 00 OCHOBaHUSX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIACCHI Eub 10K
noOIMoTEKa
2.4 16 1 1
HeoPraHqu:CKHX https://m.edso0.ru/7f41837¢
COeIMHEHMI
Hroro 1o pasneny 61

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1

[lepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

18

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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XUMHUYECKHX AJIEMEHTOB /.
N. MenneneeBa. CtpoeHue
aToma
XuMHUYECKas CBA3b.
39 OKUCIUTENBHO- 16 1 bubmuorexa [JOK
' BOCCTaHOBHMTEJBHBIE https://m.edsoo.ru/7f41837c
peaxkuu
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB 136 5
[10 ITPOI'PAMME
9 kaacce
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iaesioB U TeM uu@poBbIe
Ne n/m P Konrpoabnsie IIpakTuueckue (witpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcsl
Pa3pnen 1. BemecTBO M1 XMMu4ecKasi peakius
11 [ToBTOpEeHue u yray6nenue 3HaHUH O 8 bubmuorteka [IOK
' BEILIECTBE https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 1 1 bubnnorexa [JOK
' XAMHYECKUX PEaKui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALIM. 14 1 9 bu6muoreka [JOK
' XHMMUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0o.ru/7f41a636
Htoro 1o pasneny 36
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
91 OO0mas XxapakTepuCcTUKa XUMHIECKIX 3 1 bubnmnorexa [JOK

anemeHToB VIIA-rpynmnsl. ["anorenst

https://m.edsoo.ru/7f41a636
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OO61mas xapakTepUCTHKa XUMUYECKUX

N but6mmoreka [IOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 10 https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mast XxapaKTEPUCTHKA XUMHUYECKIX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 12 1 bubmmorexa [JOK
' DYIHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHCHUS
OO01mas XxapakTepUCTHKA XUMUIECKUX
24 anemeHToB |VA-rpynnsl. Yriaepoa u 13 2 bubmorexa LIOK
' ) PYHIBL 5 THIEpOA https://m.eds00.ru/741a636
KPEMHHUH, UX cOeMHEeHHs. bop
Hroro mo pazueny 43
Pa3zgen 3. MeTa/iILI M BX COeTUHEHU S
bubnunoreka LIOK
1 i 1
3 (Ouyie cRoficTEa MeTaNIOB 0 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxneime merajuibl 1 UX COEIUHEHUS 22 2 https://m.edsoo.ru/7f412636
Hroro mo pazueny 32
Pa3nen 4. Xumus n okpy:kapomasi cpeaa
41 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKA. 5 bubmmnoreka HOK
' OCHOBBI DKOJIOTHYECKOM TPAMOTHOCTHU https://m.edsoo.ru/7f41a636
Hroro no pazgeny )
Pa3nes S. O6001menne 3 HAHNHT
[ToBTOpeHue u 06001IeHNE 3HAHUI bubmuoreka [IOK
51 10 2
OCHOBHBIX Pa3zieJIoB KypcoB 8—9 kiaccoB https://m.eds00.ru/7f41a636
Hroro no pazneny 10
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoauvecTBO 4acoB
Kontp Mpaxr JJIeKTPOHHBbIE N (POBBIE
Ne i/l Tema YpoOKa 0JIbHBI HUeCKH JlaTa usy4yeHus o6pa3oBarejibHbIE
Bcero e pecypeni
padot
u padoThI
[Ipeamer xumun. Ponap XMMUM B KU3HU YEJIOBEKa, XUMUS B bubmumorexa [IOK
1. cucteMe Hayk. Tena u BemecTBa. PU3NYECKUE U XUMUYECKHE 1 04-09 cent https://m.edsoo.ru/ff
CBOMWCTBA BEILIECTB 0d210c
[TonsTre o MmeTomax mo3Hanus B xuMuu. [IpeacraBneHus o
Hay4YHOM ITO3HAHUH Ha SMIIUPUUECKOM YPOBHE: HAOJI0ICHHE, bu6mmoreka [IOK
2. U3MEpEeHue, SKCIIEPUMEHT, MoienupoBanue. O0opynoBaHue 1 04-09 cent https://m.edsoo.ru/ff
IIKOJILHOM XUMUYECKOI aboparopun. TexHuka 0d227e
0€30MaCHOCTH.
bu6mmoreka [IOK
3. dusnyecKkue 1 XUMHUCCKHUE SIBJICHUS. 1 04-09 cent https://m.edsoo.ru/ff
0d227e
[Tpaktrueckas padota Ne 1 mo teme "IIpaBumna paGoTs B bubmuorexa [JOK
4. naboparopuu U IpuéMbI 0OpaleHus ¢ 1a00paTOPHBIM 1 1 11-16 cenT  https://m.edsoo.ru/ff
obopynoBanueM" 0d23dc
bu6mmoreka [JOK
5. UucTteie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei 1 11-16 cent https://m.edsoo.ru/ff
0d26ca
. bu6mmoreka [JOK
[TpakTrueckas padota Ne 2 o teme "Pa3zienenue cmeceii (Ha
6. P P . " A ( 1 1 11-16 cenT  https://m.edsoo.ru/ff
MpUMepPEe OYUCTKU TTOBAPESHHOM COJIN) 0d28¢c8
bu6mmorexa [IOK
7. ATOMBI U MOJIEKYJIBI. XUMHUYECKUE DIIEMEHTBI 1 18-22 cenr https://m.edsoo.ru/ff
0d2a6c
[IpocTrie u cinoXKHBIE BelecTBa. BemecTBa MOJIEKYISIPHOTO U bubnmnoreka [JOK
8. p s - YAp 1 18-22 cent 1

HEMOJICKYJIIPHOTO CTPOCHHUA

https://m.edsoo.ru/ff
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0d2be8

3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB. Xumuaeckas

bubmuorexa [JOK

KOJIMYCCTBA BCIICCTBA. MOJ'ISIpHaSI mMacca

9. ¢dopmymna. IloHsTHE O BaICHTHOCTH aTOMOB XUMUYECKHUX 18-22 cenr https://m.edsoo.ru/ff
snemenToB. CTpyKTypHas (popMyJia BELIECTBA 0d2be8
OtHocuTenbpHas aroMHast Macca. OTHOCUTEIIbHAS bubmorexa LOK

10. . ' 25-30 cenT = https://m.edsoo.ru/ff
MOJICKYJISIpHAsI Macca 0d323¢

. . bubnmoreka [JOK
BbI4nciieHUs: OTHOCHTEILHOM MOJICKYJISIPHON MacChl BEIECTB
11. o xiniecKoit (opyyte 25-30 cent https://m.edsoo.ru/ff
pMyJl 0d323c
Bripaxkenue coctaBa BeriecTBa. MaccoBas 1015 bubmorexa HOK
12. i 25-30 cent | https://m.edsoo.ru/ff
XUMHYECKOI'0 3JIEMEHTA B COCAMHECHHUH
0d350c
N 02-07 okt bubmuorexa [JOK
Haxoxxnenue npocreiiiiei (popMyIibl BEIECTBA IO MACCOBBIM

13. ST SCMCHTOR https://m.edsoo.ru/ff
A 0d350c
dusndyecKknue ¥ XUMHUYECKHE SBJICHUSA. XMMHUCCKast PEaKIUs 02-07 okt
1 e€ MPU3HAKH, YCIOBHUS MPOTCKAHUSA XUM. PEaKIHid. 3aKOH bubmorexa HOK

14. P &4 P P i https://m.edsoo.ru/ff
COXPaHCHHS MacChl BEIIECTB. Y PaBHCHHS XMMUYCCKHX 0d37fa
peakuuii Y
Krnaccudukanus XuMHUeCKUX peakinii (CoeqMHEHUS 02-07 o bubmorexa HOK

15. a3MOKeHIS, 3aMeleHs, OGMeHa) ’ https://m.edsoo.ru/ff
pasi » SAMCIICHIT, 0d3a16
ATOMHO-MOJIeKyIIsIpHas Teopusi. JKu3Hp 1 AesITeIbHOCT M bubmorexa HOK

16. B I yp prot. ' 09-14 okt https://m.edsoo.ru/ff

. JJomoHOCOBA 0d2d50
KonTponbHas padota Nel mo Teme «BeliecTBa 1 XUMHUECKHE 09-14 oxr bubmorexa HOK
17. . ppm» p B https://m.edsoo.ru/ff
peaxiy 004290
09-14 okt bu6nmoreka [JOK
KonnyecTBeHHBIE OTHOILIEHUSA B XUMUHA. MOJIb — CANHNUIIa
18. https://m.edsoo.ru/ff

0d5230



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

B3anMocCBsA3b KOIUYECTBA, MACChI U YUCIIA CTPYKTYPHBIX

16-21 okT

bu6mmoreka [IOK

19. https://m.edsoo.ru/ff
€IMHUII BEeUIeCTBa 0d5230
MosnbHbIE OTHOIIEHUS] XUMUYECKHUX JIEMEHTOB B 16-21 okt Bbubanoreka LIOK
20. coenuHeHnH. HaxoxaeHue npocTeiieii GopMyIbl BemecTBa https://m.edsoo.ru/ff
10 MaCCOBBIM JOJISIM 3JIEMEHTOB 0d5230
16-21 okT bubmuoreka [JOK
21. ModsipHBbIii 00BEM T'a30B. https://m.edsoo.ru/ff
0d5230
Brrunciienus o ypaBHEHHSIM XUMHUYECKON PEAKIIUU: 23-28 okt bu6mmoreka [IOK
22. KOJINYECTBA BEILIECTBA, MACCHI 110 U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff
BEIECTBA, MACCE PEAreHTOB UIIU IIPOJYKTOB PEAKLIUH 0d5708
23-28 OKT bubmunorexa [JOK
23. O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.edsoo.ru/ff
0d5708
24 KonTponbnas padota Ne 2 o reme "KonndyecTBeHHbIE 23-28 OKT
' OTHOLLIEHUS B XuMuu"
OcHoBHbIE CBeJIeHUs 0 CTpoeHHH aTOMOB. CyOaTOMHBIE 07-11 nos bubmorexa HOK
25. P Y https://m.eds00.ru/00
YaCTHIBI adaza?
. 07-11 Hos bubmuoreka [JOK
CrtpoeHne nepuoanYeCcKOil CHCTEMbl XUMUYECKUX IEMEHTOB
26. https://m.eds00.ru/00
J.N. Menneneesa. Ilepuoast. I'pynmsl. [loarpymmsl
ada52c
CocraB aTOMHBIX A11€p. 3apsa] aTOMHOTO /ipa U HOPSIKOBBIN 07-11 Host bubmunoreka [IOK
217. HOMED XHUM.2jeMeHTa. M30Tonsl Kak pa3HOBUIHOCTH aTOMOB https://m.eds00.ru/00
XUMHUYECKOTO DIIEMEHTA ada342
DneKTpoHHas 000J0YKa aToMa. DJIEKTPOHHBIE YPOBHHU. 13-18 Hos bubmmnoreka [JOK
28. Pacnipenenenue 37€KTpOHOB B aTOME Ha IIPUMEPE IIEMEHTOB https://m.eds00.ru/00
MaJIBIX TIEPUOJIOB. ada6bc
13-18 Hos  bubOmmoreka [JOK
20 @DOopMBbI ITEKTPOHHBIX OpOUTaJIe. DHEpreTuYecKre YPOBHU U https://m.edso0.ru/00a

MOJlypOBHU aToma, S-, p-, d-opOutanu

da6bc
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DneKTpoHHBIE (POPMYIIBI ATOMOB. DJIEKTPOHHBIE

13-18 HO#

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

30.
KOH(HUTyalluu aTOMOB. da6bc
20-25 05  bubmumoreka [JOK
31. DnekTpoHHO-Tpaduueckue GopMyIIbl aTOMOB. hitps://m.eds00.ru/00a
da6bc
20-25 "Host bu6mmoreka [IOK
32. BaneHTHbIE BO3MOKHOCTH aTOMOB https://m.edso00.ru/00
ada6bc
CtpoeHue 3JIeKTPOHHBIX 0007104€K aTOMOB TIepBbIX 20 20-25 Hos bubaunoreka [IOK
33. XUMHUYECKUX 31eMeHTOB [lepuoanyeckoii cucremsr JI. 1. https://m.edso00.ru/00
Menneneesa ada6bc
bu6mmoreka [IOK
CBsi3b MEX]ly CTPOCHHEM aTOMOB 3JIEMEHTOB IJIaBHBIX 27 nost — 02
34. https://m.eds00.ru/00
noarpymnn ¢ ux nonoxenuem B [ICXD JI.1. MenneneeBa JeK adasbc
bu6mmoreka [IOK
DNEeKTPOOTPUIIATEILHOCTh aTOMOB. CTENeH! OKUCIICHUS 27 nost — 02
35. pooTput https://m.eds00.ru/00
XUMHUYECKUX HJIEMEHTOB JIeK
adaab8
27 Host — 02 bubmuorexa [JOK
36. [IpeBpamenue atoMa B HOH. https://m.eds00.ru/00
JeK
adaab8
CocraBieHrne XUMHYECKUX POpMYT OMHAPHBIX COSAMHEHUN bubnuotexa [JOK
37. 10 CTETIEHSIM OKHMCIICHUS SJIEMEHTOB (3apsijiaM HOHOB). 04-09 nex https://m.edso00.ru/00
Bericuiue okcuapl U 1eTyurne BOJOPOAHBIE COEAMHEHUSI. adaab8
3aKOHOMEPHOCTH U3MEHEHHSI paJlyca aTOMOB XUMUYECKUX bubmuorexa [IOK
38. 3JIEMEHTOB, METAUIMYECKUX U HEMETAJUTMISCKUX CBOMCTB, 04-09 nex https://m.edso0.ru/00
3J€KTOOPULIATELHOCTH MO TPyNIaM U NeproiaM adaab8
Kontponbras padota Ne3. Ctpoenue aroma u
39. MEepUOINYECKasi CHCTEMA XUMHUYECKUX AieMeHTOB J[. 1. 04-09 nex

Menneneena
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11-16 nex

bu6mmoreka [IOK

40. Bo3gyx — cmecsh rasos. IlonsTtue o razax. Cocras Bo3ayxa. https://m.edsoo.ru/ff
0d448e
Kucnopon kak XMMHUYECKUH JIEMEHT U KaK [POCTOe 11-16 nex Bbubanoreka LIOK
41. BelIecTBO. AyutoTponus kuciiopoaa. O30H. Ouznyeckue https://m.edsoo.ru/ff
CBOMCTBA KUCJIOPOJA M 030HA 0d4614
[Tomyyenue Kucioposia B IPOMBIIUIEHHOCTH U J1abopaTopun 11-16 nex bubmmorexa [JOK
42. P s P P paTopHH. https://m.edsoo.ru/ff
CaKIMH PA3IIOKEHHS. 0d4972
bu6mmoreka [IOK
I1 6ota No 3 I1
43 pakTHueckas paboTa 0 TEME « OJ'IE"IGHI/IG U 18-23 ek htts://m.edsoo.ru/ff
coOupaHue KUCIOPOAa, U3yYeHHE ero CBOMCTB»
0d4ae2
Oxcunpl. CocraBnenue GopMysT OKCHIOB 110 CTEIECHH bubmorexa HOK
44, ' MY 18-23 nex https://m.edsoo.ru/ff
OKHCJICHUS 2JIEMEHTOB U 110 BaJICHTHOCTH
0d664e
XHMMHMYECKHE CBOMCTBA KMCIOPOJA. ['opeHre u MeJIeHHOe bubmmorexa [JOK
45, pona. - op 18-23 nex https://m.edsoo.ru/ff
OKHCJICHHUE. 0d4614
TennoBoit 3¢ (heKT XUMUUECKON peakIMK, OHITHE O bubnuoreka [IOK
46. TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U DHAOTEPMUYECKUX 25-30 nex https://m.edsoo.ru/ff
peakuusax 0d4790
bu6mmoreka [IOK
47. Pemienue 3a1a4 Ha TeM10BOM 3¢ (eKT XUMUUECKOH peakiuu 25-30 nex https://m.edsoo.ru/ff
0d4790
TornuBo (HedTh, yroiabs U MeTaH). 3arps3HeHHE BO31yXa bubmmorexa [JOK
48. 5 > It PP X, 25-30 mex https://m.edsoo.ru/ff
CIOCOOBI €ro MpeIoTBpaIIeHUsS] 0d4cda
bubmuorexa [JOK
49. KpyroBopot kuciaopoaa B mpupoe 09-13 sHB https://m.edsoo.ru/ff
Od4c4a
50 KonTponsnas padora Ne 4 no reme "Bo3ayx. Kucnopon. 11 09-13 stHB

Oxcuppl. 'openne”
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Bonopoa kak XMMUYECKUH 3JIEMEHT U KakK MPOCTOE

bu6mmoreka [IOK

51. 09-13 suB https://m.edsoo.ru/ff
BEILIECTBO, HAXOXJCHUE B IIPUPOJIE. 0d4ddo
CriocoObI IOTY4CHHUS BOAOPO/Ia B JTAOOPATOPHH H bubmorexa [JOK
52. ya P patop 15-20 ssuB https://m.edsoo.ru/ff
MIPOMBIIIIJICHHOCTH 0d4ddo
0 "IT
53 [IpakTuyeckas padora Ne 4 o Teme OJ}y‘IGV}VII/Ie u 15-20 511
coOupaHue BOJ0pOa, U3y4eHHE ero CBOKCTB
dusnueckre 1 XMMUYECKHE CBOMCTBA BOJIOPO/IA. bubmuorexa [JOK
54, [Ipumenenue Bogopona. Mcnons3oBanue BOg0poia B 15-20 suB https://m.edsoo.ru/ff
Ka4eCTBE TOILUINBA 0d4ddo
bubmuorexa [JOK
55. Kucnotel. CocraB. Knaccudukanus. Homenkinarypa 22-27 sHB https://m.edsoo.ru/ff
Odfee2
bubmuorexa [JOK
56. Comu. Cocras. Knaccugukanus. Homenknarypa 22-27 sHB https://m.edso0.ru/00
ad9474
CocraBnenue ¢GopMyI KUCIOT U COJIEH MO CTEeTEeHAM bubmorexa [JOK
57. pMy 22-27 siHB https://m.eds00.ru/00
OKHCJICHUS U BaJICHTHOCTH XHUMHUYECKHX JICMECHTOB
ad9474
) 29 st — 03 bu6mmoreka [IOK
58. Bopna. Bona B mpupone. duznueckre cBOMCTBA BOIbI https://m.edsoo.ru/ff
tesp
0d5b40
) ) 29 aHE — 03 bubmuorexa [JOK
59. XuMH4ecKkue CBONCTBa BOAbI. B3anmoaelcTBHE C MeTallIaMU. https://m.edsoo.ru/ff
tesp
0d587a
) ) 29 sip — 03 bubnmoreka [JOK
60. XnMHuyeckre cBOMCTBA BOALI. B3anmomelicTBHE ¢ OKCHIAMHU. https://m.edsoo.ru/ff
thesp
0d587a
bu6mmoreka [IOK
61. OcnoBanus. Cocras. Kinaccugukanus. Homenknarypa 05-10 geBp = https://m.edsoo.ru/ff
0d67ca
62. [TonsTre 06 nHAMKATOpPAX 05-10 peBp  bubmmoteka [{JOK
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https://m.edsoo.ru/ff

0d67ca
PactBopsl. PacTBOpuTEens. PacTBOpeHHOE BEIIECTBO. bubnmoreka [JOK
63. Hacpliiennpie 1 HeHaChIIIEHHbIE PACTBOPHI. PAaCTBOPUMOCTS. 05-10 peBp  https://m.edsoo.ru/ff
KpuBBbIE paCTBOPUMOCTH. 0OdSeba
CrniocoObI BhIpayKeHUSI KOHIICHTPAIIUU pacTBOpa. MaccoBast bubmorexa OK
64. P P P pa- 12-17 deBp = https://m.edsoo.ru/ff
JI0JIs1 PaCTBOPEHHOTO BEIIECTBA B PACTBOPE. 0d5eba
[Tpaktuyeckas padora Ne 5 mo teme "[IpuroroBnenue bubnuoreka [IOK
65. PacTBOPOB € ONpPeeIEHHON MAaCCOBOM JI0JIei PacTBOPEHHOTO 12-17 ¢peBp = https://m.edsoo.ru/ff
Bemiecraa. " 0d5eba
bubmuorexa [JOK
66. MousipHasi 10JisE paCTBOPSHHOT'O BEIIECTBA B PaCTBOPE. 12-17 ¢peBp = https://m.edsoo.ru/ff
Od5eba
IIpakTuyeckas padora Ne 6 o teme «IIpuroroienue bubnnorexa [HOK
67. pacTBOPOB C ONpPECAEHHON MOJIIPHON KOHIIEHTpaIUe 19-24 geBp = https://m.edsoo.ru/ff
PacTBOPEHHOTO BEIECTBA B pacTBOpe" 0Od5eba
3arpsi3HEeHuE TPUPOAHBIX BoA. OXpaHa M OUYUCTKA bubmorexa HOK
68. P pHp P 19-24 geBp = https://m.edsoo.ru/ff
MIPUPOHBIX BOJI. 0d5eba
69 KonTponbnas padora J\'f'g 5 o teme "Bonopon. Boxa. 19-24 desp
PactBopel. OcHOBaHMs
Knaccudukanms okcumpoB. OCHOBHBIE 1 KUCTOTHBIE OKCH/IBI. 26 derp — bubmmorexa [IOK
70. T 02 https://m.edsoo.ru/ff
pYBHAIbHBIC Ha3BAHUS MapT 0d664e
[TonydyeHne OKCHAOB peakLMU TOPEHUS U OKUCIICHHUS. 26 desp — bubnmuotexa [JOK
71. [TonyyeHue OKCUIOB pEAKLUAMU PA3JIOKEHUSA KUCIIOT, P https://m.edsoo.ru/ff
. . 02 mapr
OCHOBAHHUH U COJIEU 0d664e
bu6mmoreka [IOK
29 XUMHUYECKHE CBOMCTBA OCHOBHBIX OKCHJIOB: B3aUMOJICHCTBUE 26 beBp —  https://m.edsoo.ru/ffod

C KHUCJIOTaMH.

02 MapT  664e
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XUMHNYECKUE CBOMCTBA KUCJIOTHBIX OKCUIOB:

04-07 mapt

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d

73.
B3aMMOJICHCTBHE CO IICTOUYaMH. . 664e
04-07 mapr bubnmoreka [JOK
74, BsauMoelicTBUE KUCIOTHRIX 1 OCHOBHEIX OKCHUIIOB. https://m.edsoo.ru/ff
0d664e
[lonsTHE O TUIPOKCUAAX — OCHOBAHHUSX U 11-16 mapt bubmorexa OK
75. P https://m.edsoo.ru/ff
KHCJIOPOJICOACPKAIIUX KUCIOTax 0d67ca
11-16 mapt  bubamnoreka [JOK
76. XHUMUYECKUE CBOMCTBA LIEI0YEH https://m.eds00.ru/ff0d
67ca
11-16 maptr  bubaunorexa [JOK
77. XHWMHYECKHE CBOMCTBA HEPACTBOPHUMBIX OCHOBAHUM 2t7tps:/ /m.eds00.ru/ffod
ca
18-22 mapt = bubamnoreka [JOK
78. [Tonyuyenue menoveil 1 HEPaCTBOPUMBIX OCHOBAaHUI 2t7tps:/ /m.eds00.ru/ff0d
ca
18-22 mapt bubnnoreka [JOK
79. ITony4yenue kucior https://m.edsoo.ru/ff
Odfee2
. . 18-22 mapt bubnuoreka [IOK
XUMHYECKHE CBOMCTBA KHCIIOT, B3aUMOJICHCTBHE C
80. https://m.edsoo.ru/ff
MeTayuiamMu. Psii akTHBHOCTH METallIoB
Odfee2
01-06 anp bubnuorexa [IOK
81. Peakuuu nelitpanuzanuu https://m.edsoo.ru/ff
Odfee2
[TonsTre 06 aMpOTEpHBIX THAPOKCUAAX: XUMUUECKUE 01-06 amp bubimoreka [IOK
82. CBOMCTBA U nostydeHue. [Ipumenenne BaxxHenmmx https://m.edsoo.ru/ff

OCHOBaHUH

0d67ca
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Comnu: coctaB, knaccupuKaius, TpUBHAJIbHbIC HA3BaHUS.

01-06 amp

bu6mmoreka [IOK

83. . https://m.edsoo.ru/00
[Tonydenue comneil. 2d9474
08-13 amp bubmuorexa [JOK
84. XHUMHUYECKHE CBOMCTBA COJICH https://m.edso0.ru/00
ad9474
08-13 amp bubnmoreka [JOK
85. OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTMHEHU https://m.edso00.ru/00
ad9ch2
08-13 amp bubmmoreka [JOK
I'enetnyeckas cBsI3b MEXKAY KJIacCaMHU HEOPTraHMUYECKHUX
86. . https://m.edso0.ru/00
COEIUHEHNI 2d9as0
[TpakTrueckas padota Ne 7. PereHue sKcriepuMeHTaIbHBIX 15-20 anp bubnuorexa LIOK
87. 3a1a4 1o TeMe «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX https://m.edsoo.ru/00
COCTUHEHUN ad9b7c
88 KonTponbnas padorta Ne 6 o Teme "OCHOBHBIE KJIaCChI 15-20 amp
' HEOPraHWYeCKUX COeAMHEHUMN"
15-20 anp bubnuotexa [JOK
[TepBbie MOMBITKY KIACCH(PUKAIIUN XUMUYECKUX HIIEMEHTOB.
89. https://m.edso0.ru/00
[TonsiTHe O TpyMIMax CXOIHBIX JIEMEHTOB adob7c
. 22-27 anp bubnnoreka [JOK
[lepuoanueckuii 3aKOH U MEPUOIUYECKAS CCTEMA
90. https://m.edso0.ru/00
XUMHYECKUX 3neMeHToB .M. MeHneneeBa
adab2c
Kopotkonepuoanas u JuinHHOTNIEpUOAHAS (HOPMBI 22-27 amp bubnnoreka [IOK
91. [Tepuoanueckoit cucTeMbl XUMUYECKHUX deMeHTOB J[. 1. https://m.edsoo.ru/00
Menneneena adab2c
. . 22-27 anp bubnuorexa [IOK
H3MeHeHne CBOMCTB COEAUHEHHUI XUMHYECKHUX DJIIEMEHTOB B
92. https://m.edso0.ru/00
MePUO/Iax U Tpymmax adas24
02-04 mas bu6mmoreka [IOK
XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA 10 €0 MOJIOKEHUIO
93. https://m.edso0.ru/00

B [lepnonnueckoii cucreme .M. MenneneeBa

ada824
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3nauenue [leprnoanueckoro 3akona u [lepuognueckon

02-04 mas

bubmuoreka [JOK

94. CHUCTEMbI XUMUYECKHUX JIEMEHTOB JIJISI Pa3BUTHUSI HAYKH U 1 https://m.edso0.ru/00
MIPaKTUKHU ada96e
06-08 mas bu6mmoreka [IOK
95. XuMu4eckasi CBA3b. 1 https://m.edsoo.ru/00
adaab8
06-08 mas bubnmoreka [JOK
https://m.eds00.ru/00
96. KoBaneHntHas xumuueckas CBsi3b 1 adaab8
ttps://m.edsoo.ru/00a
daab9
13-18 mas bubnuorexa [JOK
97. HNonnas xumMuueckas CBsi3b 1 https://m.edso00.ru/00
adac34
13-18 mas bubnuorexa [JOK
98. Mertanueckas CBsi3b 1 https://m.edso00.ru/00
adac34
13-18 mas bu6nmoreka [JOK
99. THUIBI KPUCTAIIINYECKUX PELIETOK U UX XapaKTEPUCTUKH 1 https://m.eds00.ru/00
adac34
bu6mmoreka [JOK
100.  Kpucrammmyeckue u aMmop(HBIE BEIeCcTBa 1 20-25 mas https://m.edso00.ru/00
adac34
101, KonTponbHas pa603a Ne 7 no teme "Ctpoenue aToma. 1 90-25 nas
Xumuueckas CBsI3b
bu6mmorexa [IOK
https://m.eds00.ru/00
O06o0061IeHre U cucTeMaTu3als 3HaHU| TI0 KypCy XUMUHU. adb33c
102.  IIpuumHBI MHOrOOOpa3us BEIIECTB, 3aBUCUMOCTb CBOWCTB 1 20-25 mas https://m.eds00.ru/00
BEIIIECTB OT COCTAaBa M CTPOEHUS ad9ch2
https://m.edsoo.ru/ff
0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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9 KVIACC

KoanyecTBo yacoB

Kountp IIpakt
Ne ni/m Tema ypoka OJILHBL neck JlaTta usyyeHus ICKTPOHHEIE W PPOBLIC
Bceero e ue o0pa3oBaTelbHbIe PecypChbl
padot padot
bl bl
Ilepnonnueckuit 3akoH. [lepuonnueckas cucrema
bubmuoreka [JOK
xuMuyeckux eMeHToB /. 1. MenneneeBa 3akOHOMEpPHOCTH
1. . . 1 04-09 cent  https://m.edsoo.ru/00
B U3MEHEHUU CBOMCTB XUMUYECKHX IJIEMEHTOB MEPBBIX TPEX adb59e
MIEePHOJIOB
[ToBTopenue: Ctpoenue aroma. CTpoeHHE FNEKTPOHHOU bubnuoreka [IOK
2. 000110uku aroma. OCOOCHHOCTH 3aIIOTHEHHSI YJICKTPOHHBIX 1 04-09 cenr  https://m.edsoo.ru/00
opOuTaei aToMOB OOIBLIMX EPHOIOB ada342
bu6mmoreka [IOK
3. [ToBropenue. CTeneHb OKUCIEHUS U BaJIEHTHOCTb. 1 04-09 cent https://m.eds00.ru/00
adae28
IToBropenue: Bupl xumudeckoit cBsi3su. OOMEHHBIN U bubnnoreka [JOK
4. JIOHOPHO-aKIENTOPHBIA MEXaHNU3M 00pa30BaHuUs 1 11-16 cent  https://m.edsoo.ru/00
KOBAQJIEHTHOU CBS3U. MEXMOJIEKYIIIpHbIE B3aUMOEHCTBHUS adbac6
Tumnel KpuCTAIUINYECKUX PEIIETOK, 0COOEHHOCTH CTPOCHHUSI
KPUCTAININYECKHUX PEIIETOK. 3aBUCUMOCTD CBOICTB BEILIECTBA bubmorexa LIOK
5. o N 1 11-16 cent https://m.eds00.ru/00
OT TUIA KPUCTAITMYECKON PEMIETKU U BUJIa XUMUYECKOMN adaabs
CBSI3U
KonTponbnas padora Nel mo teme «IloBTopenue u
6. P pavor P 1 1 11-16 cent
yriryOJeHre 3HaHUI OCHOBHBIX pa3zielioB Kypca 8 Kiaccay
Krnaccudukanus XuMHUECKUX pPEeaKIUi M0 Pa3TNIHbIM bubmorexa HOK
7. 1 18-22 centr  https://m.edsoo.ru/00
MpU3HAKaM
p adbac6
IlonsaTHe 0 CKOPOCTH XUMHUYECKOHN peakuuu. [Tonarue o bubnuoreka [IOK
8. TOMOTEHHBIX U T€TEPOreHHBIX peakuax. PakTopsl, 1 18-22 cenr https://m.eds00.ru/00

BIIUSIIOLIUE HA CKOPOCTh XUMUYECKOM peakiuu. JHeprus

adbe9a
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aktuBaruu. [lorstue o katammze. @epmeHThl. UTHTHOUTOPBI

3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIHi»

bubmuoreka [JOK
9. 3aKoH JIEHCTBYIONUX MacC. 18-22 cenr = https://m.eds00.ru/00
adbe9a
DHepreTrka XMMUYEeCKHX peakiuii. TemnoBoit s ekt
XUMHUYECKON peakiuu. BbrlunucieHus no TepMOXuMUYECKOMY bubmunorexa [JOK
10. YPaBHEHHIO PEAKIMH: TEIIOBOTO (P PeKTa XUMUIECKOH 25-30 cenT = https://m.edsoo.ru/00
peaxkiuu no KOJIMYECTBY BELIECTBA, MacCe WIH 00BEMY adbe9a
[IPOpearupoBaBILIEro Wik 00pa30BaBLIETOCs BEIIECTBA
bu6mmoreka [IOK
11. [TonsiTue o xumuyeckom paBHoBecuu, npuHiun Jle [latense 25-30 ceHt https://m.edso00.ru/00
adc28c
@DaKTOpHI, BIUSIOUINE Ha COCTOSIHUE XUMUYECKOTO bubnuotexa [JOK
12. paBHOBecusl. [IporaHo3upoBanue BO3MOKHOCTH TPOTEKAHUS 25-30 cenT | https://m.edsoo.ru/00
XUMHYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX adc28c
OKHCINTENEHO-BOCCTAHOBUTEILHBIC PEAKITHH. 02-07 okt Bbubnuorexa [IOK
13. Kiaccudukanms OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX https://m.edsoo.ru/00
peakuui adcade
02-07 okt bubmmoreka [JOK
Baknble okucIuTeN U BOCCTAaHOBUTENH. [Ilepmanranar
14. https://m.eds00.ru/00
KaJust
adcade
PaccranoBka k03()(hUITMEHTOB B OKACITUTEIBHO- 02-07 okt Bbubnuorexa LIOK
15. BOCCTAHOBUTEJIBHBIX PEAKIMAX METOJOM JJIEKTPOHHOTO https://m.eds00.ru/00
Oaytanca adcade
CBoiicTBa MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJIJIOB, bubnuoreka [IOK
16. KHCJIOT M COJICH — B CBETE MPEICTaBICHUN 00 09-14 okt https://m.edso00.ru/00
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIIHIX adcade
[IpakTuueckas pabota Ne 1. Pemenue skcepuMeHTaIbHBIX 09-14 okt bubaunoreka [JOK
17. 3as1a4 1mo TeMe «OKHUCIUTEIEHO-BOCCTAHOBUTEILHBIE https://m.edsoo.ru/00
peaKIum» adcade
18 Kontponsnas padora Ne 2 o reme «OCHOBHBIE 09-14 okt
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PacTBOpeHune kak GU3NKO-XUMHUECKHUI Mporiecce.

16-21 okt

bu6mmoreka [IOK

19. 3 https://m.edso0.ru/00
JIEKTPOJIMTHI U HEAJICKTPOIUTHI adcdss
Teopust anexkTpoauTryeckoit aucconuanuu. CUiibHbIC U 16-21 okt Bbubnuorexa [IOK
20. ca0bIe SJICKTPOIUTHL. Y PaBHEHUE ICKTPOIUTHUCCKOM https://m.edso00.ru/00
JIUCCOIHAIINHT adcd68
ONEeKTPOIMTHYECKast JUCCOIIHAIINS KHCIOT, OCHOBaHHUH 1 16-21 oxx Eubmorexa ITOK
21. UTp A Han ’ https://m.eds00.ru/00
COlIcH adcd68
23-28 okt bubnuorexa [JOK
22. Peakmun nonnoro ooMeHa https://m.edso0.ru/00
add448
N . 23-28 OKT bubmuorexa [JOK
CBoiicTBa KUCTIOT B CBETE MPEICTABIICHUN 00
23. N https://m.edso0.ru/00
AICKTPOJUTUYECKON JUCCOIHAITTT add5ds
N . . 23-28 OKT bubmuorexa [JOK
CBoiicTBa cojieil B CBETE MPEACTaBICHUN 00
24, . https://m.edsoo0.ru/00
AIEKTPOJIUTUYECKON JUCCOIHAIITT addsb2
07-11 Host bubnuoteka [JOK
https://m.edso0.ru/00
25. KauecTBeHHbIE peakliii HA AHMOHBI TAJIOU0B add5d8
https://m.edso0.ru/00
add8b2
07-11 Host bubnuorexa [JOK
https://m.edso0.ru/00
26. KauecTBeHHbBIC peakiiiu Ha aHHOHBI (Cyab(aThl, KAPOOHATHI) add5d8
https://m.edso0.ru/00
add8b2
07-11 Host bubnuorexa [JOK
https://m.edso0.ru/00
27. KayecTBeHHbBIE peakiiui Ha aHUOHBI ((pocdatbr) add5d8

https://m.edso0.ru/00
add8b2
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CoiicTBa 1Ien04eil B CBeTe MpeICTaBICHHIA 00

13-18 "o

bu6mmoreka [IOK

28. . ccxoi https://m.edsoo.ru/00
AIEKTPOJIUTUYECKON JUCCOIHAITIT add5d8
13-18 HOS bu6mmoreka [IOK
29. KauecTBeHHbIE peakliy Ha KATUOHBI https://m.edsoo.ru/00
add5d8
13-18 Host bubnmoreka [JOK
[TnamenHas poToMeTpusi — Kak METOJ ONIPECICHHS
30. https://m.edso0.ru/00
KaTHOHOB IIEJIOYHBIX U IICIIOYHO-3EMEIbHBIX METAJIOB
add5d8
20-25 Host bubnuorexa [JOK
[TpakTrueckas padota Ne 2. PereHue sKcriepuMeHTaIbHBIX
31. https://m.edso00.ru/00
3a/1a4 10 TeMe «DJICKTPOTMTHIECKAs JUCCOIHALIHS
addbfa
. . 20-25 Hos bubmuoreka [JOK
Ianponus coneit. Kimaccuukamnmst coyeid mo TUITY THAPOIU3A.
32 HoHHbIE ypaBHEHUS THAPOJIN3A COJIEH htdps. iin. 2200,/
yp Ap add9d4
20-25 Hos bubmuorexa [JOK
[IpakTuueckas padota Ne 3. Perienue sxkcriepuMeHTaIbHBIX
33 3aja4 110 TeMe «[ Haposn3 couei» hitos.//m.eds00. (/G0
A AP addbfa
34 KonTponbnas padora Ne 2 o reme "DnekTposuTuyeckas 27 nost — 02
' JUCCOITHAITUS. XUMHUYECKHE PEaKIMK B pacTBopax" JIeK
27 vosi — 02
35. OO01ast xapakTepuCTUKa HEMETAJJIOB .
JIeK
27 Host — 02 bubmuorexa [JOK
36. OO01as XxapakTepuCTUKa MOATYIIIbI TaJOT€HOB https://m.eds00.ru/00
JIeK
ade64a
. . bubnuorexa [JOK
XUMHYECKHE CBONCTBA raJIOTEHOB. XUMHUYECKHUE CBOMCTBA
37. 10ha 04-09 nex https://m.eds00.ru/00
11op adel04
bu6mmorexa [IOK
38. Xnoposogopoa. ConsiHast KUCIIOTa 04-09 nex https://m.eds00.ru/00
ade348
[IpakTraeckas padora Ne 4 o teme "[lomydaenue consHOM bubmuorexa [JOK
39. p p yi 04-09 nex 1

KHUCJIOTHI, U3yueHue e€ CBONUCTB"

https://m.edso0.ru/00
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ade348

[ToHsITHE O KUCIOPOACOAEPKAIIMX KUCIOTAX XJIOPA U UX 11-16 nex bubmmorexa [JOK
40. P P P https://m.eds00.ru/00
comIx adel04
11-16 nex bu6mmoreka [IOK
41. Baxwnerinme coelMHEHU XJI0pa U UX HAXOKJICHHUE B IPUPOJIE https://m.edso0.ru/00
adel04
11-16 nmex bubmuorexa [JOK
42. OOmias xapakrepucTrka 31eMeHToB VIA-rpymnisl https://m.eds00.ru/00
ade64a
CtpoeHue u CBOIMCTBA TPOCTOTO BELIECTBA CEPHI. bu6mmoreka [IOK
43 AnnorponHsle MOAU(UKALINN cepbl, XUMUYECKHE CBOWCTBA 18-23 nex https://m.edso0o.ru/00
Ccepsl ade64a
CepoBoziopoJi, cTpoeHHe, GU3NIECKHUE U XUMUYECKHE bubmmorexa [JOK
44, pS posL. ¢Ip ’ 18-23 nex https://m.eds00.ru/00
CBOMCTBa
ade802
bubmuorexa [JOK
45, Oxcubl cepbl 18-23 nex https://m.edso00.ru/00
adea28
bu6mmoreka [IOK
46. CepHucrast KHCIIOTa 1 €€ COIH. 25-30 nex https://m.edso00.ru/00
adea28
Cepnas kucnora u ee coinr, OKUCINUTENbHBIE CBOWCTBA bubmorexa HOK
47. P . ’ 25-30 nex https://m.eds00.ru/00
CEPHOI KUCJIOTHI.
adea28
XUMHUYECKUE PEAKIMH, JIEKAIME B OCHOBE IIPOMBILLIIEHHOTO bubnnorexa [JOK
48. croco0a MoJiy4eHus: CEpHON KUCIOThl. XUMUYECKOE 25-30 nex https://m.eds00.ru/00
3arpsA3HEHHE OKPYKAOIIEH CPe/Ibl COETMHEHUSIMU CEPhI adea28
Haxoxnenue cepbl 1 €€ COeIMHEHUI B IPUPOJIE. bubnuotexa [JOK
49. XHUMHYECKOE 3arpsA3HEHNE OKPYKAIOILEH Cpebl 09-13 sHB https://m.eds00.ru/00
COEIMHEHUSAMU CEphI adea28
50. Beruncnenne MacCoBOM 10JIM BBIXOJA IPOAYKTA pEaKLIUU 09-13 sHB bubnuorexa [IOK
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https://m.edsoo.ru/00
adec8a

bu6mmoreka [IOK

51. OOm1ast xapakTepUCTHKA 31eMEHTOB VA - TPYIIIIBI 09-13 sHB https://m.edso0.ru/00
adeeab
A30T, pacupocTpaHeHue B IpUpoie, pusnueckue u bubmmorexa [JOK
52. » pactip pv PHPOAE, 15-20 suB https://m.edso0.ru/00
XUMUYECKHE CBOWCTBA
adeea6
. bubmuorexa [JOK
Ammuak. [Tonyuenune. duznueckre 1 XMuMUYECKUE CBOKCTBA.
53. 15-20 suB https://m.eds00.ru/00
AMMMaK Kak BOCCTAaHOBUTEIb
adf004
bubmuorexa [JOK
54. Conu aMMOHMUSL. 15-20 suB https://m.edso00.ru/00
adf004
IIpakTryeckas padora Ne 5 o teme "[lonyuenue ammuaka, bubnnorexka [HJOK
55. u3yueHue ero cBoMcTB. KauecTBeHHOE onpeienenne voHa 22-217 sHB https://m.eds00.ru/00
aMMoHus" adf180
bu6mmoreka [IOK
56. Oxcunsl azota (1, 11, 11, 1V, V) 22-27 IuB https://m.edso00.ru/00
adf306
bu6mmoreka [IOK
57. AzoTHCTas KUCIIOTA. 22-27 siHB https://m.edso00.ru/00
adf306
A3zotHas xuciaora. OcoOOEHHOCTH B3aUMOIEUCTBUSA C 29 guB — 03 Bubmzorexa LIOK
58. https://m.eds00.ru/00
MeTaJJTaMH1 tbeBp 2df306
) 29 sHE — 03 bubnmoreka [JOK
59. [IpomblIlITIEHHOE MOTYyYE€HHE a30THOM KUCIIOTHI https://m.edso00.ru/00
denp
adf306
Hcnonp30BaHne HUTPATOB U COJIE AMMOHHUSA B KAUECTBE 29 sHE — 03 bu6mmoreka [JOK
60. MUHEPAJBHBIX YI0OpeHH. XUMHUYECKOe 3arpsi3HeHue (bep https://m.edso00.ru/00
OKpY>Kalollen cpelibl COEAMHEHUSMH a30Ta P adf306
61. dochop Kak XUMUYECKUH DJIEMEHT U MTPOCTOE BELLIECTBO. 05-10 ¢peBp = bubmmoteka [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

AnnorponHbie Moaudukauu hochopa

Oxcunl hocdopa (I, V). @ochophas kucnora. Duznueckue

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

bu6mmoreka [IOK

62. N 1 05-10 ¢peBp = https://m.edsoo.ru/00
Y XMMUYECKHUE CBOMCTBA.
adf68a
bubmuorexa [JOK
Hcnonbp3oBanue ¢pocdaToB B KaUeCTBE MUHEPAIbHBIX
63. . . 1 05-10 geBp  https://m.edsoo.ru/00
ynoOpeHui. 3arps3HeHue MPUPOTHON cpebl hocharamu adfc20
Yraepoa,Kak XUMUYECKHUM JIEMEHT U KaK IPOCTOE BEILIECTBO. bu6mmoreka [IOK
64. AnnorponHsle Moaudukanuu. PactipocTpaHeHHOCTD B 1 12-17 deBp = https://m.edsoo.ru/00
npupojae. Pu3ndecKue 1 XUMHUIECKHE CBOMCTBA. adfd9c
Oxcunpl yriaepona, ux (pusnveckre 1 XMMUYECKHe CBOMCTRA. bubnuorexa [JOK
65. DKOJOTHYeCKHe MPOOIeMbl, CBSI3aHHBIE C OKCHJIOM YTIiepoja 1 12-17 dep https://m.edso0.ru/00
(V) adfebe
bubmuorexa [JOK
IIpa eckue padotsl Ne 6 o reme "llonyuenue okcuaa
66. PAICTIHCEINE paboTh! Ho e Y e 8 1 12-17 pesp = https://m.eds00.ru/00
yraepoaa (1V) u uzydyenue ero cBoicTs 260276
bu6mmoreka [IOK
67. VYronbHas KUCIO0TA U €€ CoNn 1 19-24 peBp = https://m.edsoo.ru/00
ae006¢
[lepBoHayanbHbIE MOHATUS 00 OPrAaHUYECKUX BEIECTBAX KaK bubmorexa [JOK
68. P P 11 19-24 ¢eBp = https://m.edsoo.ru/00
0 COEMHEHUAX yriepoaa 260546
[TpupoiHbIE HICTOYHUKH YTIIEBOIOPOIOB M UX POJIb B OBITY U bubmorexa [JOK
69. PHpO 4 HOPO p Y 1 19-24 peBp = https://m.edsoo.ru/00
MIPOMBIIIJIEHHOCTH 260546
bubmuorexa [JOK
[TonsiTre 0 OMONIOrMYECKU BaXKHBIX OPTaHUYECKUX BELIECTBAX 26 ¢esp —
70. 1 https://m.eds00.ru/00
— JKUpax, OejKax U yrieBojax 02 mapt 260546
. . bubnuotexa [JOK
KpemHuii kak XMMHUYECKUN AJIEMEHT U KaK MPOCTOe 26 deBp —
71. . 1 https://m.edso0.ru/00
BenrecTBo. du3nyeckue U XUMUYECKHE CBOMCTBA 02 mapt
ae080a
72. Oxcun kpemuus (1V), kpemMHueBast KUCI0Ta, CUIIMKATHI 1 26 ¢esp — bubnnorexka [JOK
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02 mapr https://m.eds00.ru/00
ae080a
[TpakTuyeckas pabora Ne7. Penienue skcriepuMeHTaIbHBIX 04-07 mapt bubmorexa [JOK
73. . https://m.eds00.ru/00
3a/1a4 o Teme «BakHeiline HeMeTaIbl U UX COSTUHEHUS 260bf2
KonTponbnas padota Ne 3 o reme «Baknelinme HeMeTaslibl 04-07 mapr bubmorexa [IOK
74. X COCIIHCHISY https://m.eds00.ru/00
A ’ ae0el8
OO01mmas XxapakTepucTUKa XUMUIECKIX DJIIEMEHTOB — 11-16 mapt
bu6mmoreka [IOK
MeTauioB. MeTrayuinueckasi CBSI3b U METaNIMIecKast
75. . https://m.eds00.ru/00
KpUCTAJTUYECKAs penIéTka. 3aBUCUMOCTD (PU3HUSCKUX 261036
CBOMCTB METAJUIOB OT CTPOCHHUS KPUCTAILJIOB.
MeTasutel TIaBHBIX U TOOOYHBIX TOArpymn. OcoOeHHOCTH 11-16 mapr bubmorexa [JOK
76. CTOOGHIS https://m.eds00.ru/00
P ae1156
. 11-16 mapt bubnnoreka [JOK
OO01mye XMMHYECKHE CBOMCTBA METAJIIOB.
77. . . https://m.eds00.ru/00
DNEeKTPOXUMHUYECKUHN Psijl HAPSHKEHU METAJIOB
ael156
18-22 mapt bubnnorexka [JOK
78. [TonsTHE 0 KOpPpO3UK MeTAILIOB. Buasl Koppo3uu https://m.eds00.ru/00
ael156
O6mwme crmoco6s! mosrydeHus: MetauioB. CIiaBbl. 18-22 mapt Bbubnuorexa LIOK
79. Beruncnenus no ypaBHEHHUAM XUMHUYECKUX PEAKLIAN, €CIIU https://m.eds00.ru/00
OJIVH U3 PEareHTOB COJIEPKUT IPUMECHU aell156
80 DIEKTPOJIN3 PaCINIaBOB U PACTBOPOB COJIEH KaK OJUH U3 18-22 mapt
' CIO0CO00B MOIYYEHHs] METAJIIOB
[Ilenounbie MeTaiIbl. XapaKTEPUCTUKA OATPYIIIIHI. 01-06 amp bu6mmorekxa [IOK
81. du3nyecKkue U XuMuyeckue cporicta. Haxoxnenue B https://m.edso00.ru/00
MIPUPOJE. aeldb2
01-06 amp bubmmoreka [JOK
Oxkcuabl U THAPOKCUBI HaTpus U Kanud. [lonarus o
82. https://m.edso00.ru/00

HEepOKCHIaX

ael4b2
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[IlenouyHO3EMENBHBIE METAIUTBI. XapaKTEPUCTUKA TOATPYIIIIHI. 01-06 amp Bbubanorexa LIOK
83. dusnueckue U XuMH4uecke cBoiictBa. Haxoxnenue B https://m.eds00.ru/00
HpHUpoJe. aelse8
08-13 amp bubmuorexa [JOK
84. Baxueitmne coequnenus kaipius. CBOKWCTBa, IPUMEHEHUE https://m.edsoo.ru/00
ael5e8
08-13 amp bubnmoreka [JOK
85. JXKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs https://m.eds00.ru/00
ael1886
N 08-13 amp bubnuoteka [JOK
IT 6ota Ne 8 "X
86, paKTI/I‘lef)Ka}I pabora \ no teme "YKEcTkocTh BOJIBI U https://m.eds00.ru/00
METO/JIbI €€ yCTpaHEeHHS 261886
. . 15-20 anp bubnnoreka [JOK
ANIOMUHUN KaK XUMUUYECKUN JIEMEHT U KaK IPOCTOe
87. N https://m.edso0.ru/00
BemiectBo. CBoiicTBa. Haxoxkienue B mpupo/e.
ae0dOa
15-20 anp bubmmorexa LIOK
88. AmdoTepHbIe CBOCTBA OKCHA U THIPOKCHU/IA ATFOMUHUS https://m.eds00.ru/00
adb33c
15-20 anp bubnnorexka [JOK
89. OO01as xapakTepuCcTHKa METaNIOB TOOOYHBIX OArPYII https://m.eds00.ru/00
ad9ch2
[TepBoHayanbHbIE IPEACTABIECHUS O KOMITJIEKCHBIX 22-27 anp bubmorexa HOK
90. P P https://m.eds00.ru/00
COEIMHEHUSX 26350
22-27 anp bubnuoreka [IOK
M opo. I1 eHUsl 00 aMMHaYHBIX
91. b 1 Cepedpo 5 peACTanT https://m.edso00.ru/00
KOMIUIEKcax cepedpa u Meau 264270
22-27 anp bubmuoreka [IOK
92. [uuk. AMdoTepHbIe CBONCTBA OKCH/IA U THIPOKCHIA [IMHKA https://m.eds00.ru/00
ae4270
Kenezo. Oxcunpl, rusmpokcuasl U conm xkenesa (1) u xemnesa 02-04 was bubmorera [JOK
93. ' ARL THAP A https://m.edsoo.ru/00

D)

ae0d0a
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02-04 mas

bu6mmoreka [IOK

94. UyryH u cTanbp — CIUIaBbI JKeje3a 1 https://m.edsoo.ru/00
adb33c
[Tpaktuyeckas padora Ne 9. Pemenne skcriepuMeHTaIbHbBIX 06-08 mas bubmorera [JOK
95. . 1 https://m.edso0.ru/00
3a7a4 1o Teme «BakHeHIe MeTalIbl M X COCIUHCHUS
ad9ch2
9% Kontponsnas padora Ne 4 o teme «BakHeine MeTaibl 1 1 06-08 mast
' WX COCIMHCHUS
. 13-18 mas bubnmoreka [JOK
be3onacHoe HCMOIB30BaHUE BEIIECTB M XUMHUYECKUX PEaKIUi
97. 5 1 https://m.eds00.ru/00
B OpITY ae3f50
. 13-18 mas bubmuorexa [JOK
Hogrsie MmaTepuansl U TexXHOJIOTHA. [IpHHINTIB «3e1EHON
98. N 1 https://m.edso0.ru/00
XM ae4270
13-18 mas bubmuorexa [JOK
99. XuUMHS ¥ 3J0pOBbE 1 https://m.edso0.ru/00
ae4270
XuMUYecKkoe 3arpsi3HeHue okpyskatoieit cpessl. [lonstue o bubmmorexa [TOK
100. . ' 1 20-25 mas https://m.eds00.ru/00
npeneabHo JomyctTuMoi KoHreHTpaun semects (I1JJK) 260403
DKoJ0ru4ecKue npoOIeMbl, CBSI3aHHBIE C COETUHEHUSIMU bubmmoreka [JOK
101. = yrumepoja, a3oTa, Cepbl, TKEIBIX METAJUIOB. Poib XuMun B 1 20-25 mas https://m.edso0.ru/00
pelIeHUH YKOJIOTHYECKUX TPoOieM adb33c
bu6mmoreka [JOK
IIpaxkTnueckas padora Ne 11. Pemenue sxcnepuMeHTaIbHEBIX
102. P P p 1 1 20-25 mas https://m.eds00.ru/00
3a7a4 1o TemMe «MeTauibl, HeMETaUIbl U UX COSTUHECHUS
ad9ch2
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 11
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumust Epemun B.B., Ky3smenko H.E., /Ipo3noB A.A. u npyrue; noa pegakuueit Jlynuna
B.B. 8 OGuiecTBO ¢ orpanndeHHON 0TBETCTBEHHOCTHIO "JIPODA (Homep B [lepeune
1.1.25.3.2.1)

2. Xumus Epemun B.B., Ky3emenko H.E., [Ipo3noB A.A. u npyrue; noj penakuueit Jlynuna
B.B. 9 OGmiecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO "JIPODA" (HOMep B repedyHe
1.1.253.2.

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-tpedoBanuii-@I'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -
Metoanueckoe-niocooue-mis-yuntens.pdf

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

- Xumus, 8 kimace, ®DI'AOY IO «Axkagemust Munnpocserienust Poccuny;

- Xumus, 9 kmace, ®I'AOY IO «Akanemuss MunnpocsenieHus: Poccuny;

- DIeKTpOoHHBIN 00pa3oBaTenbHbIN pecype «Jlomaminue 3ananus. OCHOBHOe 0011ee
oOpaszoBanue. Xumus», 8-9 knacc, AO «M3narensctBo "[IpocBenienue"»;

- Tpenaxep «Ob6nako 3Hanui». Xumus. 8 kinace, OO0 «PusukoH JIad»;

- Poccwuiickast anekrponnas mkosna https://resh.edu.ru/subject/5/6/

- Vuu.py https://uchi.ru/

- UnrepaktuBHas gpocka https://www.uchportal.ru/load/216

- MepepanbHbIil opTan «Poccuiickoe odpazosanuex http://www.edu.ru/

OHEHOYHBIE MATEPHUAJIBI

8 xJacc.

3adeTHasi padoTa O CTPOCHUIO ATOMAa XMMHYECKOI0 3JIeMeHTa

1.B sape atoMa XMMHUYECKOTO AJIEMEHTa COAEPKUTCS 2 MpOTOHA. ONpenennT XUMAYECKUN
a5eMeHT. 1 6aJu

2. ATOM XHMMHMYECKOTO >JIEMEHTa COJIEPKHUT 5 5SIEeKTpOHOB. OmNpenenuTs XUMHUYECKUN
a5eMeHT. 1 6aJu

3.0npenenuTe XUMUYECKUN 3JIEMEHT, B aTOME KOTOPOTO 3 3HEPreTUYECKHX YpPOBHSA, a Ha
BHEIIHEM JHEPIreTUYECKOM YPOBHE Y 3TOTr0 aToMa 3 3j1eKTpoHa. 1 6aJul

4.0npenenuTe XUMUYECKHM 3JIEMEHT, B aTOM€ KOTOPOro 4 SHEpPreTHYeCKHX YpOBHs, a Ha
BHEIIHEM DHEPreTUYECKOM YPOBHE Y 3TOr0 aToMa 4 3ekTpoHa. 1 6aJui

5.Ckonbko d-35eKTpoHOB B aTrome ioga? 1 6ammn


https://www.uchportal.ru/load/216

4.0npeaenuTh THN XUMHUYECKOTO SJIEMEHTa Kajus, HAMHCATh €r0 3JEKTPOHHYIO (OpMYIY,
pacrpeiesiuB BCE €ro 3JEKTPOHBI MO 3JICKTPOHHBIM OPOUTAISIM 1O BO3PACTAHHUIO YHEPTHH.D
0aJj10B

Ounenka «5» - 9-10 6aoB, «4» - 7-8 6a)710B, «3» 5-6 6a1)10B, «2» 1-4 Da/LIa

8 Kiacc

IIpoBepounas paGora

1. C xakuMu U3 CIAEAYIOINX BEIECTB OyneT pearnpoBath ruapokcun Hatpus: HoSOq, Fe,
BaCl,, Zn Cly, MgO, COz, P>Os

Hanucatp ypaBHeHHs] XUMUYECKUX PEaKIMii, yKa3aTh TUI peaKlUii, Ha3BaTh IPOAYKThI
peaKuuid.

2. CocTaBUTh ypaBHEHUS PEAKIIMii, TPU MOMOIIN KOTOPHIX MOKHO OCYILIECTBUTH CIIETYIOIINE
MIPEBPAIICHHS:

SOz > HxSOs4 — Hz — H.S —»  ZnS

3.lonumute ypaBHEHUE PEaAKIUU:

?+NaOH =..... +H0|

8 kace

Pemenne 3a1a4 Ha pacTBOPBI

1. Jan pactBop CuSO4 maccoii 200 r , MaccoBasi 10Jis1 COIH B KOTOpoM 16 %.

Kaxkoii cranet maccoBast 107151 COJIU, €CITH:

A) pactBoputh 16 T CuSO4

b) B pacTtBOp nonuth S0 T BOJIBI

B) B pactBOp n06aBuTH 50 T 10 % -HOTO pacTBopa CuSO4

I') u3 pactBopa Bbimaputh 50 T BOjbI ?

2. Cromnpko T CuSO4 Hyx)HO 106aBuTh B 70 T 8 %-HOro pactBopa CuSQO4 , uToOBI 0H cTan 10
%-ubM 3. Ckomabko I CuSO4+5 H20 notpebyetcst ms npurorosnenus 250 r 5%-ro pactBopa

9 knacc
IIpoBepounasi padora
1. Panguyc atoma s1emenToB B pigy Na— Mg-— Al -Si
1) yBenuumuBaercs 2) yMeHbIlIaeTCst
3) He u3MeHseTcs 4) n3MeHsieTcs: NepruOMUECKU
KoBanedTHa# 1ONApHAN CBASH HMEETCA B MOJIEKY ¢
1) cepuoii KMCAOTEH
2) mracTudecKoi cepm
3) xnopa
4) cyanbupa pydugua
3. K KUCIIOTHBIM 1, COOTBETCTBEHHO, OCHOBHBIM OKCH/IaM OTHOCSTCSI:
1)CO u Na0 2)CO2 u MgO
3) Al2Osu P20Os 4)SO3 u ZnO
4. C xakumu u3 npocteix Beniects HE B3aumoaeiicTByeT Kanbluii.
A)cepa Bb)muaxk  B)Bomopon I')asor

5. CocTaBUTh YpaBHEHHUSI OCYIIECTBUMBIX PEAKIINI
1) Mexnay HaTpueM U BOJOH
2) Mexy pacTBOPOM CEpHOM KHCIOTHl I MarHuem
3) Mexy pacTBOPOM CEPHON KUCIOTHI H MEIIBIO
4) Mexay OKCHIOM KPEMHHS U BOIOM
5) Mexnay okcumom cepsl (V) u ruapokcuioMm HaTpuUst



6. BeiOpaTh paBUIIbHBIC BAPUAHTHI

C nomompio mpubopa, UB00PAYKEHHOTO HA PHCYHKE, MOMKHO

1) orgeruTs GeHSMH OT BOABI

2) BBIIEIWTH caxap M3 ero pacTeopa

3) OTAeINTH 0CAZOK TIMHB OT BOAM JeKaHTalueil
4) oyMCTUTL PACTBOP CONH OT TBEPALIX IpUMeceil

f——

7. BeiOpaTh paBUIIbHBIN BapUAHT
Kaxo#t mper npuobpeTaer JaKMyc B pacTBopax Iuesodeir?

1) ManuHOBBIH 3) KEnThIi
2) KpacHbI 4) cuHHHK

8. Kanuit ne pearupyer c
1) cepHo¥t KuCHOTOM 2) Bosiou 3) TUIPOKCHUIOM HATPUS 4)
XJIOPOM

9 knacc
1. KouTpoabnasi padora mno teme " MeTaibl U UX coequHeHus"
Lenb: Kontpons 3a ypoBHEM YCBOCHUS TEMBI YUAITUMUCS.

1. OxapakTepu30BaTh HATPUH 10 €r0 MMOJOKEHUIO B IEPUOAMYECKON CUCTEME, 3aIKCaTh

YpaBHEHUsI XUMUUECKHUX PEaKIMii, XapaKTepU3yOIlie CBOMCTBA HATPHsl, €r0 OKCUAA U

THIAPOKCH/IA.

2. OCYIIIeCTBI/ITB MMPpEBpaAlICHUA, 3alIUCATh YPABHCHHA B MOJICKYJIAPHOM U NOHHOM BH/IC :
Fe — FeCl, — Fe(OH): — Fe(OH)s — Fe203

T

P
<«

3. 3anummure TPU YpPaBHCHUA peaKuHﬁ, B XOJI€ KOTOPBIX MOJIYYACTCA XJIOPUJ aTFOMHUHUS.
4. CKOIIBKO J1 BOJOPO/Ia TIOTYYUTCS MPU B3aUMOACUCTBUM 4 T KalbIHsI C BOAOH, €CITU BBIXO/
peakiuu coctaBisger 96 % ot TeopeTuyeckoro ?

9 kiacc

1. Ha 24 r metaimuyeckoro Maraus nozeiictsoBaiu 100 r 30%-ro pacTBopa CosiHON
KHCIoThl. Halimute Maccy 00pa3oBaBIIErocs XJIOpUIa MarHusl.

2. C KakMMH U3 TIEPEUUCIICHHBIX BEIIECTB Oy/Ie€T B3aUMOJICHICTBOBAaTh PACTBOP XJIOPHIA
menu (I1) :
MgSOs4, Fe, HNOs, AgNOs, Ag, K>S, NaOH, K3PO4 ? TlpuBenute ypaBHeHUS
COOTBETCTBYIOIIUX pEaKLUUi B MOJIEKYJISPHOM U HOHHOM BUJE.
3. . Kak u3MeHuTCst CKOpoCTh XMMUYECKOH peakiiuy, ypaBHEHHE KOTOPOii
Mg + 2HCI = CaCl, + H2t
IpY yMEHbIIIEHUH KOHIIEHTPALUU KUCIOThI 3a Kaxapie 10 ¢ Ha 0,04 Moinb/.
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