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[IporpamMMa mo XMMHUU Ha YpOBHE OCHOBHOT'O OOIIEro 0oOpa3oBaHUsS COCTABJIICHA HA OCHOBE
TpeOOBaHMIl K pe3ynbTaTaM OCBOCHMsI OCHOBHOH 00pa3oBaTENbHON MpPOrpaMMbl OCHOBHOTO OOILET0
oOpazoBanusi, npenacrasieHHbix B PI'OC OO0, a Takxke Ha OcHOBe (enepanpHO padoueit
MpPOrpaMMbl BOCIIUTAHUS M C YY4ETOM KOHICMIIUU TPETOAABaHMs y4eOHOro TpeaMeTa «XHUMHS» B
oOpa3zoBaTenbHBIX opranu3anusax Poccuiickoit @eneparum.

COJAEP)KAHUE OBYYEHUAA

8 KVIACC

IlepBoHaYaJbHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuu. Poiap XuMHM B )KM3HM 4YeJIOBEKa. XUMHS B CUCTEME HayK. Teila U BeniecTna.
®usnyeckue CBOMCTBA BelleCTB. ArperaTHoe cocTosiHME BemlecTB. [loHsATHE 0 MeTonax Mo3HaHUA B
xuMun. Yuctele BemecTBa U cMecu. CriocoObl pa3eneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUECKHEe 31eMeHTbl. CUMBOJIbI XUMUYECKUX 3JeMeHTOB. IIpocThie u
CJIO)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuueckass Gopmyna. BajgeHTHOCTP aTOMOB XMMHUYECKMX 3JIEMEHTOB. 3aKOH I1OCTOSHCTBA
cocraBa BemiecTB. OTHOcUTEIbHAS aTOMHas Macca. OTHOcUTENbHAsE MOJIEKYJIsipHas Macca. MaccoBast
JI0J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUU.

KonuuectBo BemiectBa. Monb. MomsipHast macca. B3auMocBs3b KoiIMuYecTBa, Macchl M 4YuCIia
CTPYKTYPHBIX €IWHHUII BeulecTBa. Pacy€rol mo ¢popMynaM XMMHUUECKUX COECTUHEHH.

@U3NYECKUE U XMMHUUECKUE SBJICHNA. XUMUUYECKasl PEakus U €€ MPU3HAKU. 3aKOH COXPaHEHUs
Macchl BellecTB. XHUMHUYeckue ypaBHeHUs. Knaccudukanus XUMHUECKMX peakiuil (coeanHeHwus,
pasnoKeHus, 3aMelieHusi, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHYECKOH IOCYy[OH, mpaBwiaMu paboTbl B jabopaTopud U NpUEMaMU
oOparnieHus ¢ 1abopaTopHBIM 000pYAOBaHUEM, U3YUYCHUE U OMHCaHUE (PU3NUECKUX CBOMCTB 00pa3IloB
HEOpraHMYECKHX BEINECTB, HaOmroaeHue (usnueckux (IIIaBI€HUE BOCKA, TassHUE JIbJa, pacTHpaHHUE
caxapa B CTYyIIKe, KMIIEHHE M KOHJIEHCAIMs BOJbl) U XMMUYECKUX (FOPEHHME CBEYHM, IMPOKAIMBAHUE
MEIHON TPOBOJIOKH, B3aMMOJEWCTBHE MeJa C KHUCIOTOM) SIBICHUW, HAOMIOJEHHE W ONUCaHHE
IPU3HAKOB IPOTEKAHMUS XMMHMUECKUX peakiuil (pa3loKeHHe caxapa, B3aUMOJEHCTBHE CEpHOMN
KUCIJIOTHI C XJIOpUJoM Oapus, paszinoxeHue ruapokcuaa Meau (1) npu HarpeBaHuM, B3auMojencTBue
kene3a ¢ pactBopoM conu meau (1), n3ydenne cnocoOoB pa3jiesieHusi CMecel: ¢ TTIOMOIIBI0O MarHUTa,
¢uibTpoBaHMe, BBIMAPUBAHKUE, AUCTIILIALMS, Xpomarorpadus, MpOBEAEHUE OYUCTKH IOBAPEHHOU
CONM, HAOMIOJCHME M OIUCAaHME pe3yabTaTOB IPOBEJCHUS OIBITA, WIIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MacChl, CO3/IaHNE MOJIEJIe MOJIEKYI (IIapOCTEPIKHEBBIX ).

Bakneiilue npeacTaBUTE]H HEOPraHUYECKHUX BellecTB

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 37I€MEHT M IPOCTOE BELIECTBO.
Haxoxnenue xucnopoga B mpuponae, (QU3MYECKHMe W XHMHUYECKHE CBOMCTBA (PEaKIUU TOPEHHS).
Oxcunpl.  Ilpumenenune kucimopona. CrocoObl TMONyYeHHs KHCIOpoJa B J1abopaTopud |
npomsblnuieHHocTd. KpyroBopor kucinopona B mnpupone. O30H — auloTponHas Moau(puUKanus
KHCJIOpO/a.
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TennoBoir  3h(eKT XUMHUECKOW peakiuu, TEPMOXMMHYECKHE ypaBHEHHS, DJK30- H
SHJOTEPMUYECKUE peaKIuu. TOIMINBO: Yroib U METaH. 3arps3HEeHUE BO3/lyXa, YCUIICHUE MaPHUKOBOI'O
s dekra, paspylieHrne 030HOBOTO CIIOS.

Bogopon — anemeHT u mpoctoe BemecTBo. Haxoxxenue Bonopoaa B mpupoje, pusnueckue u
XUMHUYECKHUE CBOMCTBA, TPUMEHEHHE, CIIOCOOBI moy4yeHus. KucioTs u conu.

Monsipablit 00BEM ra3oB. Pacuérsl Mo XUMHUYECKIUM YPaBHEHHSIM.

®dusnueckue cBoWcTBa BOAbl. Boma kak pactBopurens. PactBopel. Hacelmennsle u
HEHACBILLICHHBIE PACTBOPBL. PacTBOpUMOCTH BEMIECTB B BojAE. MaccoBasi 10 BEUIECTBA B PACTBOPE.
Xumuueckue cBoMcTBa BOAbl. OcHOBaHus. Poiib pacTBOPOB B NHpUpOIE€ M B JKU3HU 4YEJIOBEKa.
KpyroBopot Bojbl B mpupojie. 3arpsisHeHUE TPUPOAHBIX BoA. OXpaHa U OYHCTKA TPUPOIHBIX BOJ.

Knaccudukanus Heopranmdecknx coequHenwmit. Oxcuapl.  Kraccupukanus — OKCHIOB:
coneoOpasyromniue (OCHOBHBIE, KHUCIOTHBIEC, aM(OTEpHbIe) M HeconeoOpasyromme. HomeHkmaTypa
okcu10B. u3nyueckne U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydueHne oKCHuioB.

OcHoBanms. Knaccudukanus OCHOBaHWM: IMIENOYM W HEPACTBOPUMBIC  OCHOBaHUS.
Homenknarypa ocHoBanuii. ®dusnueckue U XHUMHYECKHE CBOWCTBa oOcHoBaHuiU. IlomydeHue
OCHOBAHMH.

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucior. ®usnueckue U XUMHYECKHE
cBoiicTBa kucioT. P aktuBHoctu MeramuioB H. H. bekeroBa. [lonyuenue kucior.

Comu. Homenknarypa comneit. @u3znueckne U XuMHIeCcKue CBoicTBa corneid. [lomyduenue comneit.

I'enernueckas cBsA3b MEXKY KIIACCAMU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIIpe/IeJICHHE COJIep)KaHusl KUCIOpoJa B BO3JyXe, MOIy4deHHe, coOupaHue,
pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJA, HAONIOJCHUE B3aWMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCIOBUS BO3HMKHOBEHHS M TpEKpalleHus TopeHus (mokapa), O3HaKOMJICHHE C
o0OpasllaMu OKCHJIOB M OMHCAHWE MX CBOMCTB, MOJYYEHHE, COOMpaHHUE, pACllO3HABaHUE M HU3YyUYCHUE
CBOMCTB Bojopona (ropeHme), B3auMopelcTBue Bogopoaa ¢ okcuaom wmemu (Il) (BozmoxHO
UCIIOJIb30BaHUE BHUAEOMATEpUanoB), HaAOMIOJeHHE OOpa3loB BELIECTB KOIWYECTBOM | MOIb,
MCCIIEIOBAaHNE OCOOCHHOCTEH PACTBOPEHHMS BEUIECTB C PA3IMYHOM PAaCTBOPHUMOCTHIO, TTPUTOTOBIICHHE
pacTBOPOB C OIpPEACIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA, B3aMMOJEHCTBUE BOJIBI C
MeTallaMH (HaTpueM U KaibliieM) (BO3MOXKHO HCIIONIb30BaHUE BHJIEOMATEPHANIOB), UCCIIEIOBAHHE
00pa3lloB HEOPTraHWYECKUX BEIIECTB PANIMUYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHUS OKpacKu
MHIMKAaTOPOB B pacTBOpax KHUCJIOT W MLIeNo4ed, u3ydeHue B3aumojeiictBusa okcuga memu (I1) c
pacTBOPOM CEpHOM KHUCIOTHI, KHCIOT C METajulaMH, pPEaKuuid HeUTpanu3aluy, MoIyYeHue
HEpPAaCTBOPUMBIX OCHOBAHWI, BBITECHEHHME OJHOI0 METAJIa JPYIMM M3 pacTBOpa COJHM, pPELICHHE
AKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaKHEeHIIe KJ1acChl HEOPTaHUYECKUX COEIUHEHUIN.

Iepunonuyecknii 3axkoH u Ilepumoaumyeckass cucrema xumMuuyeckux 3jaementoB /. W.
MenpaeneeBa. CtpoeHne aToMoB. XHMHYeCKasi CBsi3b. OKHCIHTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKK KIacCU(UKAMU XUMHYECKHUX 3JIeMEHTOB. [IoHSATHE O rpymnmax CXOJIHBIX
AJIEMEHTOB (IIEJIOYHBIE W IIETOYHO3EMENbHBIC METAJJIbl, TAJIOTCHBI, UHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(OTEpHBIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuii 3akoH. [lepuoanueckas cucrema xumuyeckux snemeHToB J[. . Menneneena.
Koportkonepuoanas u amuaHONepruoanas Gopmsl [leprnogndeckoir cCUCTEMbI XUMHUYECKUX AJIEMEHTOB
. U. Menneneesa. Ilepuonsl u rpynmsl. PU3MYECKUMH CMBICI IIOPSAAKOBOIO HOMEpa, HOMEPOB
NepUoJIa U TPYMIIbI 3JIEMEHTA.
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Ctpoenne atromoB. CoctaB aTOMHBIX saep. M3oromnbl. DiekTpoHbl. CTPOEHUE 3JIEKTPOHHBIX
00osiouek aToMoB nepBbIx 20 xumuueckux 3jeMeHToB [lepuoauueckoit cucremst Jl. . Menneneena.
XapakTepucTuka XHUMHUYECKOr0o 3JIEMEHTa Mo ero mnoioxeHuto B Ilepumommueckoit cucreme 1. W.
Menneneesna.

3aKOHOMEPHOCTH H3MEHEHHs pajuyca aTOMOB XHUMHYECKMX 3JIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyNIaM U MEPUOAAM.

3unauenue [lepumoanueckoro 3akoHa u Ileproanueckoil cucTeMbl XMMHUUYECKUX 3JEMEHTOB IS
pa3BuTus HayKu U npaktuku. [. . Menzaenees — yd€HbIN U ITpaKJaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAst M HEMOJSPHAS) CBSI3b. DJICKTPOOTPHUIATENEHOCTD
XUMHUYECKUX 3JIeMeHTOB. VlOHHas CBA3b.

Crenenp okucneHus. OKHUCIUTEIBbHO--BOCCTAHOBUTENbHbBIE peakuuu. IIporeccsl okucienus u
BOCCTaHOBJICHHS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe 0Opa3IoB BEUIECTB METAJUIOB M HEMETAJJIOB, B3aMMOJICHCTBHE TMIPOKCUIA LIMHKA C
pacTBOpaMM KUCIOT U LIENOYEH, TPOBEACHHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIUI (TOpeHHE, PEAKIINH Pa3I0KEHUs, COEMHEHMUS).

Mesxicnpeomemmnuie ceasu

Peanuzanus MexxnpeaMeTHbIX CBSI3el IPU U3YYEHUU XMMUU B 8 KJIACCEe OCYILECTBIISIETCS Yepe3
UCIIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO--HAYYHbIX IOHSATHM, TaK M TOHATUH, SBISIOIIMXCS
CHUCTEMHBIMHU JIJIs1 OTACIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT' O IIUKIIA.

OO0mure ecTeCTBEHHO--HAy4YHbIE MOHSATHUS: HAYYHBIH (PaKT, TUIOTE3a, TEOpHUsS, 3aKOH, aHAIU3,
CUHTE3, Kjaccu(uKaIus, NepuoInyHOCTb, HaOI0IEHNE, IKCIIEPUMEHT, MOJIEIUPOBaHIE, U3MEPEHHUE,
MO/I€Nb, SIBJICHUE.

9 KJIACC

BemecTBo M XUMHYECKasl peaKuust

[Tepuopnuecknuii 3akoH. Ilepuoguueckas cucrema xumuueckux 3aemeHToB /. YI. Menpeneesa.
Ctpoenue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB INEPBBIX TPEX
NEPUO/IOB, KalMsl, KalblUsi M HMX COEJUHEHMM B COOTBETCTBUU C IIOJIO)KEHUEM DJJIEMEHTOB B
[Tepropnueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BemlecTBa: BHAbBl XUMHUYECKOHW CBSI3U. THUNBI KPUCTANIMYECKHX PEUIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTALUINYECKON PEIIETKU U BUJIa XMMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BelIecTB. XMMUYECKHE CBONCTBA BEIIECTB,
OTHOCSIILIMXCSL K pa3jMYHbIM KJlacCaM HEOPraHWYEeCKHX COEAMHEHMH, TEeHEeTHYecKas CBA3b
HEOPTaHWYECKUX BELIECTB.

Knaccupukanuss XUMHUECKUX pEaKIMi MO pa3MyHbIM MpHU3HaKaMm (IO YHUCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (DEKTy, M0 U3MEHEHHUIO CTEIEHEH OKHCIIEHUs
XUMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U 3HIOTEPMUYECKUE
pEaKIuu, TEPMOXMMHUYECKAE YPABHEHHUS.

[lonsTe o ckopoctu xumuueckod peakiuu. I[loHsTHE 00 0OpaTUMBIX W HEOOPATHMBIX
XUMHUYECKUX peakuusax. [IoHATHE O rOMOreHHBIX U TeTepOreHHbIX peakuusax. IToHsaTue o karamuse.
[TonaTne 0 XUMHUYECKOM paBHOBECHHM. (DAKTOPBI, BIHAIOIIME HA CKOPOCTb XUMHUYECKOW PEaKUUu U
MOJIO’KEHUE XUMUYECKOTO PAaBHOBECHSI.

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOANMCHIO

MYHULUNAJIbHOE BIOAKXETHOE OBLLEOBPA30BATE/IbHOE 03.01.24 22:13 (MSK) MpocTtas nognucb
YYPEXXOAEHUE "MUBAHOBCKASl CPEAHASA OBLLUEOBPA30BATEJ/IbHASA

LLKOJIA" HW)KHErTOPCKOIO PAMOHA PECNYBJIUKN KPbIM, KoTtoseL,

[OmuTtpuin BnagnmMnposuy




OKUCIINTEIBHO-BOCCTAHOBUTEIIBHBIE ~ PEAKUUHM,  JJEKTPOHHBIA  OaJlaHC  OKUCIUTENIBHO-
BOCCTAHOBUTENIbHOM peakuuu. CoCTaBl€HHE YpAaBHEHUH  OKHUCIIHUTEIbHO--BOCCTaHOBUTEIIBHBIX
peakuuii ¢ NCIOIb30BAHNEM METO/1a 3JIEKTPOHHOr0 OanaHca.

Teopust 3JIEKTPOIUTHUECKON IUCCOLUAIMU. OJEKTPOIUTHI U HEIIEKTPONUThl. KaTuoHbl,
aHUOHBI. MeXaHu3M JMCCOLUAIMM BELIECTB C PA3IMYHBIMU BUAAMU XHUMHUYECKOW cBsizU. CTeneHb
nucconnanui. CUIIbHBIE U CI1a0ble 3JEKTPOIMUTHI.

Peakiiun moHHOrOo OOMEHA. YCIIOBHS TMPOTEKAHUS PEAKIMid HOHHOIO OOMEHa, MOJHBIE U
COKpallléHHbIE WOHHBIE ypaBHEHUs peakuuid. CBoiicTBa KHUCIOT, OCHOBaHUM M COJed B CBeTe
IpeCTaBICHUN 00 3JEKTPONUTHYECKON auccouuanuy. KauectBeHHble peakiiui Ha HOHBL. [loHsTHE O
TUIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJAEISIMH KPUCTANTMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB
U HeMmeralyioB (rpadura M anMasa), CIOXKHBIX BEUIECTB (XJopuJa HaATpus), HCCIEIOBaHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKOH peakiy OT BO3ACUCTBUS Pa3IMUHBIX (PaKTOPOB, UCCIICAOBAHHE
3JIEKTPOIPOBOJTHOCTH PACTBOPOB BEILECTB, IpolLlecca JTUCCOLMALMU KHCIOT, IIeIo4ed M cosei
(BO3MOXHO HCIOJIb30BAHUE BHUJIEO MATEPHAJIOB), MPOBEICHNUE OMBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKH
MPOTEKaHUsl PEaKIMii HOHHOrO oOMeHa (0Opa3oBaHME OCajKa, BHIIEICHHE raza, o0pa3oBaHUE BOIBI),
OIBITOB, HJUIIOCTPUPYIOIIUX TPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peaKkUUi (ropeHue,
peakuuu pasjioKEHUs, COEIMHEHHs), paclO3HABAHWE HEOPraHMYECKHX BEIIECTB C IOMOUIbIO
KayeCTBEHHBIX PEaKLUil Ha MOHBI, PELICHHE SKCIIEPUMEHTAIIBHBIX 3a7ad.

HeMeTaJiibl 1 UX COeUHEHUS

OO0mas xapakrepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTEIEHU
okucienus. CtpoeHue H (U3NUYECKUE CBOIMCTBA TMPOCTHIX BEIIECTB — TaJIOrEHOB. XWMHYECKUE
CBOWCTBA Ha mpuMepe XJjopa (B3aUMOAEWCTBHME C MeTallaMH, HEMeTaUlaMHu, IIeJI0YaMH).
Xnoposogopoa. ConsHasi KMCIIOTa, XMMUUECKUE CBOMCTBA, MOIYy4eHHEe, TpUuMeHeHue. [leficTBue xiaopa
Y XJIOPOBOJOPO/Ia HA OpTraHU3M YelloBeKa. BaxxHeine XJIopuabl U UX HaX0XKJIEHUE B IIPUPOJE.

Obmas xapakrepuctuka syeMeHTOB VIA-rpynmbl.  OCOOEHHOCTHM  CTPOEHHS aTOMOB,
XapakTepHbIe CTeNeHN okucieHus. CTpoeHue u (Gu3nuecKue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAa
U cepbl. AJUIOTpONHBIE MOIUGUKAIMM KHUCIOPOAA W Cephl. XUMHUYECKHE CBOICTBAa CEpBbI.
CepoBonopoJi, cTpoeHue, puznyeckrue U XuMuueckue cBoicTBa. OKCUABI Cepbl KaK MPeJICTaBUTENH
KUCIOTHBIX OKcuaoB. CepHast kuciora, (uU3MUECKMe M XHMMHUYECKHE CBOWCTBa (oOmime Kak
IpeCTaBUTeNsl Kiacca KUCIOT W crneuupuyeckrne). XUMHUYECKUE PEaKIUH, JeKallue B OCHOBE
IPOMBIIUIEHHOT 0 CII0c00a MOMy4YeHUs CepHON KUCIOThI. [Ipumenenune cepHoit kucnotsl. Conu cepHoi
KHCJIOThI, KaueCTBEHHAs peakuusi Ha cynabdar-uoH. Haxoxnenue cepbl U €€ COeAUHEHUN B MPUPOIE.
XHMMHYECKOE 3arpsA3HEHHE OKPYKAIOUIEH Cpeabl COEAUHEHMSIMM Cepbl  (KHCIOTHBIE 10U,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAILCHHS.

O6mas xapakrtepuctuka d3iaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHUsS. A30T, paclpocTpaHeHHe B MpHpoJe, (pU3HUECKHe U XMMUYECKUE
coiictBa. KpyroBopor azora B mpupone. AMMHaK, ero (u3MyeckMe M XHMHUYECKHE CBOMCTBA,
nojgyyeHue u npumenenue. Conu aMMoHUs, UX (QU3NYECKUE U XUMHYECKHE CBOWCTBA, IPUMEHEHUE.
KayecTtBeHHast peakuuss Ha HOHbI aMMOHHs. A30THas KUCIOTa, €€ MolydeHHe, (Qu3HuecKue u
XMMHUYECKHe CcBOMcTBa (oOmMe Kak MpeAcTaBUTeNs Kilacca KHUCIOT M cnenuduueckue).
Hcnonp3oBaHME HUTPATOB U COJEM aMMOHHS B KaueCTBE MHMHEPAIbHBIX ynoOpeHuil. Xumuueckoe
3arps3HEHUE OKPYIKAIOUIEH cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIC TOXIU, 3arpsA3HEHUE BO3IyXa,
nmouBbl U BojoémoB). Docdop, amtorpornasie Mogudukanuu (ocdopa, Guznyeckue U XUMHUUYECKHE
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cBoiictBa. Oxcua ¢ochopa (V) u dochopnas kucnora, GU3MYECKUE W XUMHUUYECKHUE CBOWCTBA,
nonydenue. Micnonp3oBanue ¢pochaToB B Ka4eCTBE MUHEPAIBHBIX YIOOPEHHIA.

OObmas xapakrepuctuka syeMeHToB IV A-rpynmnbl. OcCOOEHHOCTHM  CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIICHUS. YTJEepoH, auIOTpONHble MOAU(PHUKAIMH, PACIpOCTPaHEHHE B
npupozae, (u3NYecKue W XUMHUYEecKHe cBoicTBa. Ancop6umsa. KpyroBopor yriepoma B mpHpofe.
Oxcuapl yriepoaa, UX (U3MYECKMEe M XUMHYECKHME CBOMCTBA, J€MCTBHE Ha JKUBBIE OpPTaHU3MBI,
NOJNyYeHHEe M MpPUMEHEHHe. DKOJOrMYecKkue MpoOsieMbl, CBsi3aHHbIe ¢ okcuaoM yriaepoma (1V),
TUIIOTE3a IrI100aJIbHOr0 MOTEIUICHHSI KIIUMaTa, MapHUKOBBIN 3¢ (dekT. YroabHas KHUCI0Ta U €€ COH, UX
¢u3nueckue M XUMHUYECKHE CBOWCTBA, NOJIydeHMEe M IpuMeHeHHe. KauecTBeHHas peakuus Ha
KkapOoHaT-uoHBL. lcrnonp3oBaHue kapOOHATOB B OBITY, MEIUILUHE, MPOMBIIJIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[TepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAUMHEHUSAX yriepojaa (MeTaH,
9TaH, OJTWIEH, aleTWIEeH, JTaHOJ, TIJIMLUEPUH, YKCycHass Kuciora). [lpupoaHble HCTOYHUKU
YIJIEBOAOPOIOB (Yroiib, MPUPOIHBINA Ta3, HEPTH), MPOAYKTH UX MepepaboTku (OEH3HMH), UX pPOJb B
OBITY ¥ TPOMBILIEHHOCTH. [ToHATHE 0 OMOTOrMUECcKH BasKHBIX BELIECTBAX: XKHUpax, OeiKax, yrieBoaax
— W UX pOIAM B KHU3HU UeJoBeKa. MaTepuanibHOE €IUHCTBO OpPraHMYECKUX M HEOPraHWYEeCKHX
COCIMHEHUM.

KpemHuii, ero ¢pusndyeckue u XUMHYECKHE CBOWCTBA, MojlyyeHUe U npuMmeHeHue. CoequHeHus
kpemHus B npupone. OOmmue mnpexacraBieHuss o6 okcunae kpemuus (IV) um KpeMHHEBOW KHCIIOTE.
Cunmkatel, UX MCIIONB30BaHKE B OBITY, B IPOMBILIUIEHHOCTH. BaskHelne cTponTenbHble MaTepHabl:
KEepaMHUKa, CTEKJIo, LEeMeHT, OeToH, xkene300eToH. IIpobiaembl 6e30maCHOrO HCIOIB30BaHMS
CTPOUTEIBHBIX MAaTEpUAJIOB B ITOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydyeHHe O0Opa3lloB HEOPraHMYeCKUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI, INPOBEJCHHE
KayeCTBEHHBIX pEaKIMil Ha XJIOPUI-MOHbI U HaONIOJCHHWE INPU3HAKOB HMX MPOTEKaHUS, OIBITHI,
oTpaxaromue (puU3MUecKue ¥ XUMHMUYECKHE CBOWCTBA TAJIOTEHOB M HMX COEAWHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJCOMATEpUAIOB), O3HAKOMJIEHME C oOpa3laMu XJOpPUIOB (TaJOreHU]IOB),
O3HaKOMJIEHHE C oOpa3maMu cepbl W €€ COEOUHEHMSIMH (BO3MOXKHO  HCIOJb30BaHUE
BUJCOMAaTEpUaioB),  HaOmioJeHuWe  mporecca  OOyrfMBaHHMs — caxapa  1OJ  JeWCTBUEM
KOHLIGHTPUPOBAaHHOM CEpPHOM KHCIOThI, W3y4eHHE XMMHUYECKUX CBONCTB pa30aBlIeHHON CepHOM
KHCJIOTBI, IPOBEJIEHNWE KAYECTBEHHOW peakuu Ha Ccylb(paT-MOH M HaONIoJeHHE IpU3HaKa eé
NPOTEKAHUs, O3HAKOMJICHHE C (U3NYECKUMH CBOMCTBAMU a3oTa, ¢ochopa M HX COEAUHEHHH
(BO3MOXKHO HCITOJIb30BaHHUE BHJICOMATEPHAIIOB), oOpasimamMu a30THBIX M (OCHOPHBIX YHAOOpPCHUH,
HoJlyuyeHue, coOrpaHue, pacio3HaBaHUE U U3YYE€HHE CBOICTB aMMHaKa, MPOBEICHUE KaueCTBEHHBIX
peakumii Ha HOH aMMOHMA U (pocdaT-uoH U U3ydeHHE MPHU3HAKOB WX MPOTEKAHUs, B3aUMOJCHCTBUE
KOHLIEHTPUPOBAaHHON a30THOW KHUCJIOTBI C MEAbI0 (BO3MOYKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB),
U3y4EeHUE MOJeNel KpHUCTaNIMYeCKUX pemeTok anMmasa, rpaduta, ¢yuiepeHa, O3HAKOMIIEHUE C
IpOLIECCOM  aJCOpPOLMU  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM yIJIEM U YCTPOWCTBOM
IPOTHUBOrasa, IMOJy4YyeHHEe, COOMpaHue, pPAcMO3HAaBaHWE W H3YyYEHHE CBOWCTB YIJIEKHCIOrO Tasa,
IPOBEJCHUE KAaYeCTBEHHBIX pPEaKIUil Ha KapOOHAT M CUJIMKAT-UOHbI UM M3y4EHHE MPHU3HAKOB MX
IOPOTEKAHUs, O3HAKOMIIGHME C  NPOAYKIHMEH  CHIMKAaTHOM  MPOMBILIUIEHHOCTH,  pEIICHUE
SKCHEPUMEHTAIbHBIX 337134 110 TeMe «BaxkHel11e HeMeTallIbl U UX COEIUHEHUSD.

MeTaJuibl M X COeTHHEHUS

OO0miast XapakTepUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUM HMX IOJIOKEHUS B
[lepunonnueckoii cucreme xuMuueckux 3yeMeHToB JI. . MenaeneeBa u crpoenust atromoB. CTpoeHue
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METaJIOB. MeTanyeckas CBsI3b M METaUIMYECKasi KpUCTAINYECKasl pelETKA. DIEKTPOXUMUYECKUI
psAn HampsbkeHUWd MetauioB. Du3WuecKkne W XMMHYECKHE CBOMCTBa MertauioB. OOmue crmocoObl
nonydeHus: MetaioB. [loHsTHE 0 KOPPO3UM METaNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3HUHU.
Cnnagsl (CTallb, 4YyT'yH, JIOPAIIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MIPOMBIIIJICHHOCTH.

[Ilenounble mMeTamibl: nmojioxkeHue B llepuonnueckoi cucreme xumuyeckux snemeHToB /I, U.
MeHnneneeBa, CTpOeHUE UX aTOMOB, HaxXOXIeHUE B npupone. Ousznueckne U XMMHUUYECKHE CBOWMCTBA
(ma mpumepe HaTpus U Kaymsi). OKCUABI U THAPOKCUJIBI HATPUSA W Kanus. [IpuMeHeHue mienouHbIX
METAIJIOB U UX COECIUHEHUM.

[[{enouHO3eMeNbHbIE METANIBl MarHUi W KajabUui: mosioxeHue B Ilepumommyeckoit cucreme
xumudeckux sieMmeHToB JI. WM. MengeneeBa, cTpoeHME€ HX aTOMOB, HAaXOXKAEHUE B MPUPOJE.
du3nuecKre U XMMUYECKUE CBOMCTBA MarHusi M Kajiblus. BaxHelmme coeAMHeHUsT KalbLus (OKCHUJ,
TUAPOKCH, oM ). JKECTKOCTH BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

Antomunuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux osnementos J[. W.
MengeneeBa, CTpOEHHE aTOMa, HaxOxXkJAeHUE B Ipupone. PU3MUYECKHE M XUMUYECKHE CBOMCTBA
anmoMuHUS. AM(OTEpHbIE CBONCTBA OKCHAA U THIPOKCHIA ATFOMUHHUSL.

Kenezo: nonoxenue B Ilepuoanueckoi cucreme xumuueckux sneMeHToB [[. V1. Menneneena,
CTpPOCHHME aTOMa, HaXOXKJeHue B npupozae. Pusndeckue U XUMHUUYECKUE CBOMCTBA jxene3a. OKCUabl,
ruapokcuanl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u nmony4eHue.

Xumuueckuii IKCnepumMeHm:

O3HaKOMIIEHHE ¢ 0o0pa3laMy METAJJIOB U CIUIABOB, MX (M3WYECKUMH CBONCTBAMH, W3Y4YCHUE
pe3yabTaTOB KOPPO3UM METAIOB (BO3MOXHO HCIIONIb30BaHHWE BUIECOMATEPHANIOB), OCOOEHHOCTEH
B3aUMOJICUCTBUS OKCHA KAIBIUS U HATPHS C BOJIOM (BO3MOXKHO HMCIIOJIb30BaHUE BUICOMATEPUATIOB),
UCCIIEJJOBAHUE CBOMCTB JKECTKOM BOJBI, IpoLEcca TOPEHHUs 3Kejle3a B KUCIOpoAE (BO3MOXKHO
UCIOJIb30BaHUE BHUACOMATEPUANIOB), MPU3HAKOB MPOTEKAHUS KAueCTBEHHBIX pEaKIHWid Ha HWOHBIL:
MarHusi, Kajablius, aTlOMUHAS, [HHKa, sxene3a (1) u xenesza (I11), meau (11), HabmroaeHME U ONTHCaHKE
MPOLIECCOB OKpAIIMBAHMS IJIAMEHUM MOHAMHM HATpHsl, Kalusd U Kajdblus (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), HUCCleoBaHHEe aM(OTEpHBIX CBOICTB THUIPOKCHIA ATOMUHUA W THUIPOKCHIA
[IMHKA, pEIICHUE YKCIIEPUMEHTATBHBIX 33/1a4 10 TeMe «BakHelme MeTauibl U UX COSTUHEHUS.

XHuMHA M OKpYKaKOLIas cpeaa

BemectBa m marepuanbl B IOBCEIHEBHOM JKM3HM YENOBEKA. be3omacHoe HCIojab30BaHUE
BEIIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBast momMoIs mpu XUMHYECKUX 0XKOTaX M OTPaBJICHUSX.

XUMHYECKOE 3arps3HEHUE OKpYXKaWIIew cpeapl (MpefesibHas JONycTHUMasi KOHLIEHTpaIus
BemecTs, gaee — [1JIK). Ponb XxuMuu B pelieHur SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHre 00pa3IoB MaTEPHATIOB (CTEKIIO0, CIUIABBI METAIJIOB, TOIMMEPHBIE MATEPHAIIBI).

Mesrtcnpeomemmuoie ceasu

Peanmn3anust MeXIpeIMETHBIX CBSI3€l IPU U3YYEHUH XUMUU B 9 Kilacce OCYILECTBIISIETCS Yepe3
UCIIONb30BaHUE KaK OONUX EeCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHATHN, SIBISIFOIIMXCS
CHUCTEMHBIMU JJIs1 OTACIBbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI' O LIUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBbIE TOHATHUS: HAay4YHbIH (DaKkT, THMOTE3a, 3aKOH, TEOpHUs, aHAJU3,
CUHTE3, KiIaccuukaus, IepuoInIHOCTh, HAOMI0IeHHE, YIKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE,
MO/IeJb, SIBJIEHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOT U, MaTepUabl.

Odusnka: Marepus, aToOM, OJIEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIUJI, H3OTOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKHUI 3apsii, TPOBOAHUKU, TOTYIPOBOJHUKH, AUIIICKTPUKH,
dboTodIeMeHT, BELIECTBO, Telo, O0BbEM, arperartHoe COCTOSHHUE BeIecTBa, Tra3, pacTBOp,
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PacTBOPHMOCTh, KPUCTAITMYECKasi PeHIETKA, CIUIABbl, (U3MYCCKUE BEIUYUHBI, CIMHUIBI H3MEPEHUS,
KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 383161, CoHIIE.

Buonorusi: ¢orocuHTe3,  AbixaHue, Ouocepa, IKOCHCTEMa, MHHEpPAIbHbIC YHIOOpEHHS,
MUKPOSJIEMCHTBI, MaKPO3JICMCHTLI, IMTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpATIbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAEMBIE,
TOILTHBO, BOAHBIC PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS IPOTPaMMbI OCHOBHOT'O OOIIET0 00pa30BaHUs JOCTUTAIOTCS
B XoJle¢ 00y4eHHs] XUMUU B €IMHCTBE Y4eOHON M BOCHHMTATEIBHOW JIEATENILHOCTU B COOTBETCTBHHM C
TPAJAMIIMOHHBIMUA POCCUWCKMMHU COLMOKYJIBTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMHU,
OPUHATBIME B OOILIECTBE MpaBWJIaMH ¥ HOPMaMM TIIOBEIEHUS U CIOCOOCTBYIOT IpoleccaM
CaMOIIO3HaHUs, CAMOPA3BUTHS U COLIUATTU3ALMHN 00yYaIOIIMXCS.

JIm4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAOIIUXCSI PYKOBOJCTBOBATHCSI CUCTEMOMN
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMM U PaCIIMPEHHUE OIbITa JEATEIBHOCTH Ha €€ OCHOBE, B TOM
YHCIIE B YACTH:

1) NIaTPHOTHYECKOT0 BOCTTUTAHUSI:

LIECHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, MCTOPUYECKOMY U HAYYHOMY
HaClIeIMI0, IIOHMMaHMs 3HAYCHHMs] XUMHMUYECKOM HayKM B JKU3HM COBPEMEHHOIO OOILEecTBa,
CIIOCOOHOCTH BIJIaJIeTh JOCTOBEpHOW HHGpOpManMeid o NepeoBbIX JOCTHKEHUSX M OTKPBITUAX
MHUPOBON U OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSAX 00 yCTpOiCTBE MHpa U
00111eCTBA;

2) rpa’kIaHCKOT0 BOCIIMTAHMS:

IIPEACTABICHUS. O COLMAIBHBIX HOPMAax M IPaBWIAX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 0O0I11eCTBEHHO IIOJIE3HOM,
yu4eOHO-UCCIIEIOBATEIbCKOM, TBOPUYECKOW M JAPYrUX BHUJAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOi COBMECTHOM MAEATENbHOCTH INPH BBINOJHEHWU Y4eOHBIX, TMO3HABATENBHBIX 3ajad,
BBIMOJIHEHUM XUMHUYECKHX OSKCIEPUMEHTOB, CO3JaHUU y4YEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMONOHMMAHHIO M B3aUMOIOMOIIM B THIpoOIecce 3TOH ydyeOHOH MAesITeTbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE IOBEJICHHUE U IIOCTYIKH CBOMX TOBAPHUILEH C MO3UIUU HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4E€TOM OCO3HAHMS MOCIEACTBUN TOCTYIKOB;

3) HIeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKHE IIPEACTABICHUS O BELIECTBE U XMMUYECKOM PEaKIUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Da3sBUTUS HAyKM M COCTABJISIIOIIME OCHOBY MJI IOHMMAHHS CYIIHOCTH
HAay4yHOW KapTUHBI MHUpa, NPEJCTAaBIECHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHUS MPUPOIbI,
B3aUMOCBS35IX YEJI0BEKA C IIPUPOAHOU CPENOU, O POJIM XUMHUHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHbIE MOTHUBBI, HAIPABJICHHBIE HA I[IOJyYEHUWE HOBBIX 3HAHUNH 110 XHMHH,
HEOOXOJuMble Ui OOBSACHEHHS HAONIOJAaeMbIX TIIPOLIECCOB M SIBJICHMM, I103HABaTEIbHOM,
UH(POPMAIIMOHHOW W YHMTATENLCKOW KYJIBTYphl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOATEIBbHOW palboThI C
y4eOHbIMH TEKCTaMH, CIPABOYHOM JINTEpaTypoW, JOCTYHHBIMH TEXHUYECKUMH CpPEICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTH;
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UHTEpeC K OOYYEHUIO U IIO3HAHUIO, JII0OO3HATEIBHOCTh, T'OTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa30BaHMUIO, TPOCKTHOM M HCCIEN0BATENbCKON JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIlpaBJIEHHOCTH U YPOBHA 00yUYeHMs B JajbHENIIEM;

4) popMHUPOBAHMS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIECHHOCTHU >KM3HHU, OTBETCTBEHHOI'0 OTHOLIEHMSI K CBOEMY 3JJ0POBbIO, YCTAHOBKU Ha
3JI0pOBBIM 00pa3 *HU3HU, OCO3HAHHUE MOCIEACTBUN U HENpUSATHE BPEIHBIX NPUBBIUEK (YHIOTpeOIeHUs
QJIKOroJisi, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COONIOJEHUS TNpaBUJ O€30MacHOCTH MpuU
00paIlleHnu ¢ XUMUYECKHMH BEIIECTBAMH B OBITY M peallbHOM JKU3HU;

5) Tpy/10BOro BOCIUTAHUS

MHTEpPEC K NPAKTUUYECKOMY U3yUEHHIO Ipodeccuil U Tpyia pa3InyHOro pojia, yBaKEHUE K TPYAY
U pe3yapTaTaM TPYJIOBOW EATENbHOCTH, B TOM YMCIIE Ha OCHOBE NPUMEHEHHUS MPEIMETHBIX 3HAHUMN
[0 XMMUH, OCO3HAHHBIN BBIOOP MHIMBUAYAJIbHON TPACKTOPUM MPOAOIKEHHUS 00pa3oBaHUs C y4ETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHWMHHM, OOIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH,
YCIEIHON TNpo(hecCHOHANBHONW JEATENbHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHUH, TOTOBHOCTb
a/lanTUPOBATHCS B MPO(ECCHOHAIBHON Cpejie;

6) 3K0JI0rHYecKOro BOCHUTAHMA:

HKOJIOTHUYECKH I1eJIecO00pa3HOe OTHOIIEHHWE K NPUPOAE KaK HMCTOYHHKY >KM3HM Ha 3emiie,
OCHOBE €€ CyILEeCTBOBAHUSA, MOHMMAaHUE ILEHHOCTH 370pOoBOro M 0Oe3omacHoro obpas3a >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHM3MUECKOMY M IMCUXHUYECKOMY 3/10POBBIO, OCO3HAHHE
[IEHHOCTU COOJIIOJICHHSI MpaBHJI OE30IacHOrO TOBEAEHUS NpU paboTe C BEIIECTBAMH, a TaKXKe B
CUTYalUsX, YTPOXKAIOUIUX 310POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH NPHUMEHSATH 3HAHUS, MOJydyaeMble MPU H3YYEHUH XUMHH, JJs pelleHus 3ajaad,
CBSI3aHHBIX C OKPY’KAIOIEHW NPUPOJHON CPENOH, M MOBBIILICHUS YPOBHS SKOJIOTMYECKON KYJIbTYpHI,
OCO3HaHHUS TJI00aJBHOrO XapakTepa 3KOJIOrMYECKMX MpoOJieM M MyTed UX pelIeHUs MOCPEICTBOM
METOJIOB XHMHH, HKOJIOTMYECKOTO MBILIUICHUS, YMEHHSI PYKOBOJCTBOBATHCSI UM B IO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIUAIILHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMerampeIMETHBIX pPE3YJNbTAaTOB BBIACHSAIOT 3HAYMMble s (OPMHUPOBAHUA
MUPOBO33peHUsI OOIIeHaAyYHbIe TOHSTHUS (3aKOH, TEOpHUs, MPUHLHUI, THUIOTEe3a, (PaKT, CHCTEMa,
MPOLIECC, JKCHEPUMEHT U JPYroe.), KOTOpPhIE HCTIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YYEOHBIX
mpeaIMeTax W TO3BOJISIOT Ha OCHOBE 3HAHMM W3 3TUX MPEIMETOB (OPMUPOBATH IMPEACTABICHUE O
[EJIOCTHOW HAy4yHOW KapTWHE MHpa, U YHHUBEpcajdbHble YyueOHbIe IeicTBHsS (TO3HABaTENbHbIC,
KOMMYHUKAaTUBHbBIC, PETYIATUBHbIE), KOTOpble oOOecneurnBaloT (opMHUpOBaHHE T'OTOBHOCTH K
CaMOCTOATCIIBHOMY INIAHUPOBAHHIO U OCYIICCTBJICHUTO yqeGHoﬁ JACATCIIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA

ba3oBble JlornuecKkue AeicTBUs:

YMCHUA HUCIOJB30BATh HpI/IéMBI JIOTUYCCKOr'0 MBINIJICHUSA TMPU OCBOCHUHN 3HAHUU: PAaCKpLIBATH
CMBICT XUMUYECKUX TOHATUN (BBIACIATH UX XapaKTepHbIe MPU3HAKU, YCTaHABIUBATH B3aUMOCBSA3h C
Apyrumu HOH?ITI/ISIMI/I), HUCITOJIB30BATh ITOHATHUA IJIA 00BSICHEHUS OTACJIbHBIX (1)aKTOB u SIBJ'IeHI/II\/'I,
BBIGI/IpaTB OCHOBAHUSA W KPUTCPUH JIA K.HaCCI/I(bI/IKaLII/II/I XUMHUYCCKUX BCIICCTB U XHUMHYCCKUX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CICACTBEHHBIC CBSI3U MEXAY OOBEKTaMHM HU3YUEHHUS, CTPOUTH
JIOTUYCCKUEC PaACCYKACHUA (I/IH}IyKTI/IBHBIe, JACAYKTUBHBIC, 11O aHaJ'IOl"I/II/I), acjartb BbBIBOABI U
3aKITI0YECHUS;
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YMEHHE MPUMEHATh B IPOLECCe MO3HAHMUSI MOHATUS (IPEIMETHbIE M METalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCHONb3yeMble B XUMHH, HPe0oOpa3OBBIBATH IIHUPOKO
NpPUMEHSEMble B XHMHU MOJENbHbIE NPEICTABICHHUS — XUMUYECKHH 3HaK (CHMBOJ JJIEMEHTA),
XUMHYecKas (hopMyia U ypaBHEHHE XUMHUYECKON PEaKIMH — NP PEIICHHH YU4eOHO-TT03HABATEIHHBIX
3a1a4, ¢ y4€TOM 3THUX MOJENbHBIX NPEACTABICHUN BBIABIATH W XapaKTEPU30BATh CYILECTBEHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMUYECKHX PEaKIUi, BHIBIATH OOIINE
3aKOHOMEPHOCTH, TMPHUYNHHO-CIICJICTBEHHBIE CBSI3W W TPOTUBOPEYHS B HW3YyYaeMBIX Ipolleccax |
SIBIICHUSX.

ba3oBble uccienoBarebcKue AeiicTBHUS

YMEHHUE HCIOIh30BATh TIOCTABICHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA ITO3HAHUS, a TAaKXKE B
Ka4eCTBE OCHOBBI UII (POPMHUPOBAHUS THUIOTE3Bl IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

nproOpEeTEeHNE OMbITa MO IUIAHUPOBAHWIO, OPTaHW3AIMM W TPOBEICHHUIO YYEHHUYECKUX
HKCIIEPUMEHTOB, YMEHHME HaOII0JaTh 3a XOJOM IPOIECcCa, CaMOCTOATENBHO MPOTHO3HPOBATH €0
pe3ynpTaTr, GopMynupoBaTh OOOOLIEHUS U BBIBOJBI MO pe3yidbTaTaM MPOBEIEHHOTO OIbITA,
MCCIIEIOBAHMS, COCTABIISITH OTUET O MPOJIEIIAHHON padoTe.

Paborta ¢ nngopmanmeii:

yYMEHHE BBIOMPATh, aHAJIU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALMIO PA3TMYHBIX BHUIOB U
dopM TpencTaBICHHS, NOTYYaeMylH0 W3 pPa3HBIX HCTOYHUKOB (HAy4HO-TIOMYJISIPHAS JIMTEpaTypa
XUMHUYECKOI'0 COJEpKaHUsA, CIpaBOYHBbIE MocoOus, pecypchl VHTepHeTa), KPUTHUYECKH OIICHHWBATh
MPOTHUBOPEUUBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPHUMEHATh PAa3IMYHbIE METOJBl W 3alpoChl NMPHU IMOWCKE M 0TOOpe WHGPOpMANUU H
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX Ui BBIMIOHEHHUS YYeOHBIX M IMO3HABATENBbHBIX 3a7ad
ONpeleNIEHHOr0 THUIMA, MPUOOpPETeHHe ombiTa B 00JacTH HCIONB30BaHUA HH(OpMaIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHA, OBJAJICHHE KYJIbTYPOH AKTHBHOT'O WCIIOJIB30BAaHUS Pa3TMYHBIX
MOUCKOBBIX CHUCTEM, CAMOCTOATEIHLHO BBHIOMPATh ONTUMAIbHYIO (popMy mpeacTaBieHus nHGOpMaIuu
U WUTIOCTPUPOBATH pEIllaeMble 33/Ja4d HECIOKHBIMU CXEMaMHM, JuarpaMMamu, APYTUMU (GopMamu
rpaduKu U UX KOMOMHAIUSIMU,

YMEHHE UCMONb30BaTh W aHAIM3MPOBATh B Ipolecce Yy4yeOHOM M HUCCIea0BaTEIbCKON
NEesITeNbHOCTH MHGOPMAIIMIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOI0 XO3SiCTBa M TPAaHCIIOpTa Ha
COCTOSIHUE OKPY)KAIOIIEH MTPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHUBeEpPcATbHbIE Y4eOHbIE NelCTBHUS:

yYMEHHMsI 3a7jaBaTh BOMPOCHI (B XoJie auanora u (WiM) AUCKYCCHH) MO CYIECTBY OOCYy»KIaeMoun
TeMBI, (HOPMYITUPOBATH CBOH MPEUIOKEHUSI OTHOCUTEIFHO BBIITOTHEHHS MTPEIOKEHHOH 3a/1a4H;

YMEHHs TPEJCTABIATh IMONYYCHHBIC PE3YNIbTAThl MO3HABATEIHLHOU NEATEIILHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JIeNaTh MPE3EHTAIMI0 PE3YNbTaTOB BBIMOIHEHUS XUMUYECKOr0 3KCIIEpUMEHTA
(;1aGopaTopHOTO OMBITA, JAOOPATOPHOM PabOTHI MO HMCCIETOBAaHUIO CBOMCTB BEIIECTB, YYCOHOTO
IIPOEKTA);

yMeHHsI Y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IIO3HABATEIbHOW U
HCCIIEIOBATEIbCKON JIEITETLHOCTH MPH PEIICHUH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE y4€Ta OOInX
WHTEPECOB U COTJacOBaHUs NO3MIHK (0OCYXIeHUS, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBDY,
KOOpAMHAILIUSI COBMECTHBIX JEHCTBUM, OmpeeNeHne KPUTEPHEB MO OLIEHKE KauecTBa BBINOJIHEHHOM
paboThI U ApyTHE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE yYeOHbIe 1eiicCTBHUS:
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-YMEHHE CaMOCTOSTEIIBHO  ONPENENATh LEIH  JACATENbHOCTH, IUIAaHMPOBAaTh, OCYLIECTBIIATS,
KOHTPOJIMPOBATH U MPHU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO AEATENBHOCTb, BHIOMpATh Hamboiee
3¢ (eKTUBHBIE CIIOCOOBI peleHUs] y4eOHBIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABIIAThH
WM KOPPEKTUPOBATh IPEUIOKEHHBIM aIrOPUTM JEHCTBHM IPH BBINOJIHEHUM 3aJaHUM C y4ETOM
MOJTYYEeHUs] HOBBIX 3HAaHUH 00 M3y4aeMbIX OOBEKTaxX — BEMIECTBAX M PEAKIHIX, OICHHUBATh
COOTBETCTBHUE IOJYYEHHOI'O PE3yJbTaTa 3asBJICHHOM L€, YMEHUE UCIOJIb30BaTh U aHAJIU3UPOBATh
KOHTEKCTBHI, IPEIJIaraéMble B YCIIOBUH 3aJaHUM.

NPEIMETHBIE PE3YJIbTATbBI
B cocraBe mpeameTHBIX pe3yibTaTOB IO OCBOCHHUIO 00S3aTEIbHOIO COJEp)KaHUs, YCTAHOBJIEHHOIO
MaHHOW (enepanbHO pabouell MporpaMMol, BBIACTSIOT: OCBOCHHBIC OOYJAIOIIMMUCS HAYIHBIC
3HaHUS, YMEHUs U crocoObl AeHCTBUH, crienudpuyeckue s NpeaMeTHON ob6iacTu «XHuMHUs», BUIBI
JESITEIbHOCTU 110 MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETalui, IpeoOpa3oBaHUIO U MPUMEHEHHUIO
B PA3ITUYHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K koH1y o0ydeHus B 8 kiiacce mpeIMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(hOPMHUPOBAHHOCTH Y 00yUaIOLIUXCS YMEHHMH
- pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHSATHI: aTOM, MOJIEKYJIa, XUMHUYECKHI DIJIEMEHT,
IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOPOJIHAs M HEOIAHOPOJHAs), BaJEHTHOCT,
OTHOCHUTEJIbHASI aTOMHasi U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSpHAs Macca,
MaccoBast IOl XHMHYECKOrO »JJIEMEHTa B COCIMHEHHMM, MOJSPHBIA OOBEM, OKCHJ, KHCJIOTa,
OCHOBAaHHUE, COJb, 3JEKTPOOTPHULATEIIBHOCTh, CTENEHb OKHCICHMS, XHUMHUYECKas peakius,
KJacCUPUKAIMS peakUui: peakUud COEAWHEHHUS, pEeaKlUu pa3joKeHHUs, peakiuu 3aMelleHus,
peakuuu oOMEHa, PK30- U HHAOTEPMHUUYECKHE PEaKIHH, TEIIoBOH 3(ddekT peakuuu, sapo aroma,
9JIEKTPOHHBIN CJIOM aTroMa, aTOMHas OpOMTanb, PaguyC aTOMa, XMMHYECKas CBs3b, IMOJSpHas U
HEeNoJsipHas KOBaJE€HTHas CBSA3b, MOHHAs CBs3b, MOH, KaTHMOH, aHMOH, PacTBOp, MaccoBasl Ja0JIs
BelleCTBA (ITPOLIEHTHASI KOHIIEHTPALIUs) B PaCTBOPE;
-UJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHUH W NPUMEHATh 3TU MOHATHUS IPU
OIHCAaHUU BEIIECTB U UX MPEBpalEHUM;
-ACIIOJIb30BATh XUMHUECKYI0 CHUMBOJMKY JUISI COCTaBJICHUS (OPMYyJ BEIIECTB U YpaBHEHHM
XUMHUYECKHUX peaKIHii;
- ONpeJensaTh BaJCHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX, CTENEHb OKUCICHHS
JJIEMEHTOB B OWHApHBIX COEJMHEHUSAX, TNPUHAUICKHOCTh BEIIECTB K ONpPEACIEHHOMY KiIaccy
COeAMHEHUI Mo (opMmynaM, BHJ XMUMHUYECKON CBS3U (KOBAJEHTHAs M HOHHAs) B HEOPraHMYECKUX
COETUHEHUSX;
- packpsiBath cMbIca Ilepuonnueckoro 3akona JI. M. MenneneeBa: NeMOHCTPUPOBATH ITOHMMaHUE
NEPUOJUUECKON 3aBUCMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX IoyiokeHus B Ilepunoauueckoit
CUCTEME, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISPHOIO
yueHus, 3aKkoHa ABOrajpo;
- ONHUCHIBATh M XapakTepu3oBaTb TaOunuHyro (opmy Ileprmoguueckoil cUCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3/inyaTh MOHATUS «rjaaBHas noiarpynna (A-rpynma)» u «mnobounas noarpymnma (b-
Ipymmna)», Mauble U OONbIINEe MEPUOIbl, COOTHOCUTH O00O3HAYEHHUS, KOTOpBIE HMEIOTCS B TaliuIle
«Ilepuonnyeckas cucrema xumuueckux anemeHtoB JI. WM. MenzgeneeBa» ¢ 4HUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHUS aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB M 3apsj sapa, oOliee Yucio
AJIEKTPOHOB U PAaCHPEIEICHHUE UX 10 JIEKTPOHHBIM CIIOSIM);
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- KJIaccu(uUUpPOBaTh XMMHUECKHUE AJIEMEHThI, HEOPTaHWYEeCKHE BEIEeCTBA, XUMUYECKUE PEaKIHH (110
YHUCITY U COCTABY yYacCTBYIOUIMX B PEaKIH BEUIECTB, 110 TEIUIOBOMY 3 dekTy);

- XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB pPa3IMYHBIX KIIACCOB,
MOATBEP)KJasi ONUCAHUE TMPUMEPAMU MOJEKYJISIPHBIX YpPaBHEHUN COOTBETCTBYIOLIUX XUMHYECKHX
pEeaKuuii;

- IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAUE€CTBEHHOI'O COCTAaBa, BO3MOXKHOCTHU
MPOTEKaHUsI XMMUYECKUX MPEBPAILIEHUH B Pa3IMYHBIX YCIOBUSX;

- BBIUUCIISTH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJSIPHYKO MacChl BELIECTB, MacCOBYIO JOJIO
XUMHYECKOT'0 AJIEMEHTa M0 GopMyJie COSTUHEHHS, MACCOBYIO JIOJI0 BEIIECTBA B PACTBOPE, MPOBOJIUTH
pacuéThl [0 YpaBHEHUIO XUMUYECKOH peakuu;

-IPUMEHATh OCHOBHBIE OIEpPALMU MBICIUTENBHON JESITEIbHOCTH — aHaJIU3 U CUHTE3, CPaBHEHHUE,
000011eHNe, cUCTeMaTH3alnIo, KIacCU(UKAIINIO, BBISIBICHUE PUYHMHHO--CIICICTBEHHBIX CBS3CH — IS
M3YYEHUs CBOMCTB BELIECTB U XMMHUYECKUX DPEaKIUi, €CTECTBEHHO-HAayYHbIE METOJ/bl MO3HAHUS —
HaOII0/IeHNEe, U3MEPEHNE, MOJICIMPOBAHUE, SIKCIIEPUMEHT (peabHbIN 1 MBICTICHHBIN);

- CcleloBaTh NpaBHJIaM MOJb30BaHUS XMMHUYECKOH MOCyAod U j1abopaTOpHBIM 0OOpYIOBaHHUEM, a
TaKXKe TpaBHjiaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKUHUSMHU IO BBITOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB I10 MOJMYUYEHUIO U COOMpPaHHUIO ra3000pa3HbIX BeLecTB (BOAOpOIa
U KHUCIIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C OIpeneIEHHOW MacCOBOW J10Jel pPacTBOPEHHOTO
BELIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHYECKHE HKCIEPHUMEHTHI IO pPacHO3HaBaHUIO PAaCTBOPOB
I1e704el ¥ KUCIOT C MOMOIIIBIO HHAUKATOPOB (JIAKMYC, (heHOIPTaTICHH, METUIIOPAHK U JPYTHUE).

K koHny oOyueHuss B 9 KJjacce mpeIMETHbIE Pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)KaTh
c(OPMHUPOBAHHOCTH Y 00yYaIOLIUXCS YMEHHM:

- PACKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHIN: XUMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTHOH, QHUOH, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTENEeHb OKHMCIEHHUS, XUMUYECKasi peakius, XMMHUUYEcKas CBs3b, TEIUIOBOM 3(PQEeKT peakuuu, MoJb,
MOJISIpHBIE  00BEM, PACTBOp, AJIEKTPOIUTHI, HEIIEKTPOJUTHI, AIIEKTPOIUTHYECKAs IMCCOLUAINS,
peakiMu HOHHOro OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBecHe, oOpaTuMble U HeoOpaTUMble
peakiuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIINTENb, BOCCTAHOBUTEINb, OKHCIECHUE U
BOCCTAaHOBJICHUE, aJUIOTPONHs, aM(pOTEpPHOCTb, XHMHUYECKass CBsI3b (KOBaJICHTHAs, MOHHas,
MeTaJUTMYecKas), KpUcTaIndecKasl pemeéTka, KOppo3usi METaIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOMN
peakuuu, npeneabHo qonyctuMas konuentpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX IOHATHM M NPUMEHATH ATU IOHATHS IpU
OINMCAHUU BEUIECTB U UX MPEBPALLIECHUN;

-MCII0JIb30BAaTh XMMHUYECKYK0 CHMBOJMKY JUIsl cOcTaBieHHs (OpMyJl BEIIECTB W ypaBHEHUI
XUMHYECKUX PEAKLIUI;

-OIPEAEIIATh BAJIEHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX 3JIEMEHTOB B COEAMHEHUSAX PA3TUYHOIO
COCTaBa, NMPUHAMICKHOCTh BELIECTB K OIpPENeIEHHOMY KIAcCy COEOUHEHHH Mo ¢opMyiiaM, BUA
XUMHUYECKON CBSI3M (KOBAJCHTHAs, HOHHAs, METAJUIMYECKas) B HEOPTaHUUECKUX COCTUHEHUSX, 3apsia
MOHA 110 XUMHUYECKOH (hopMyIie, XapaKTep cpelibl B BOJHBIX PACTBOPAX HEOPTraHHMUYECKHUX COEeIMHEHUH,
TUI KPUCTAJUIMUECKON PEIIETKH KOHKPETHOI'O BELECTBA;

-packpbiBath cmbica Ilepuomuueckoro 3axona JI. M. MeHnneneeBa U JE€MOHCTPUPOBATH €T0
MOHUMaHWE: ONUChIBaTb U XapakTepuzoBaTh TabmuuHyo ¢opmy Ilepuonuyeckoil cuCTeMbI
XUMUYECKUX DJJIEMEHTOB: pa3iinyaTh TOHATHS «raBHas mnoxarpymnmna (A-rpynma)» U «nobodHas
noarpynna (b-rpymmna)», Mansie 1 0oJbIINEe TEPUOIbI, COOTHOCUTH 0003HAYECHHUSI, KOTOPhIE UMEIOTCS B
NEepPUOANYECKON Talnuile, C YHCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS aTOMOB XUMHYECKHX
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9JIEMEHTOB (COCTaB U 3apsij A1pa, oOlIee YUCIIO JIEKTPOHOB M PaCHpeeeHUE UX 0 JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHMH CBOICTB 3JIEMEHTOB M UX COCIMHEHUH B
npezenax MajblX MepUOAOB U INIABHBIX HOATPYII ¢ YIYETOM CTPOSHHUS UX aTOMOB;

-KJ1accu(UIMPOBaTh XUMUYECKUE 3JIEMEHTHI, HEOPraHUUECKUE BEIIEeCTBA, XUMUYECKHE peakiuuu (1o
YHCIy W COCTaBYy Yy4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3((EKTy, MO H3MEHEHHIO
CTETEeHEeH OKUCIIEHHS] XUMUUYECKHX 3JIEMEHTOB);

-XapaKTepU30BaTh (OMUCHIBATH) OOIIHME U CTIEITU(PUIECKAE XUMUIECKHAE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEUIECTB, TMOATBEpPXKAas ONHCAHME [PUMEPAMHM  MOJIEKYJSIPHBIX M HMOHHBIX  ypaBHEHUU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKLINH;

-COCTABJIATh YPaBHEHUS 3JIEKTPOJIUTUYECKOM TUCCOLMAIMU KHUCIIOT, LIeJloueld M CoJied, IMOJIHbIE U
COKpaIléHHBIE YpPaBHEHUS pPEaKUWi HOHHOrO OOMEHa, ypaBHEHHMS pEaKIHW, MOATBEPXKIAIOIINX
CYIIECTBOBAaHHUE T€HETHUYECKON CBSI3U MEX Y BEILIECTBAMU PA3JIMUHBIX KJIACCOB;

-pacKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUIl TMOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOT0 OayiaHca 3TUX PeaKuii;

-IPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXHOCTH HPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHbIX YCIOBHSIX;

-BBIYMCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJSPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIO
XMUMHUYECKOI'0 3JIEMEHTa 0 (popMyJie COeMHEHUS, MACCOBYIO JIOJIIO BELECTBA B paCTBOPE, IPOBOIUTH
pacuéThl [0 YpaBHEHUIO XUMUYECKOH peakuu;

-co0II0/1aTh TPaBUJIa MOJIB30BAHMUS XUMUYECKOH MOCY10i 1 J1a00paTOpHBIM 000PYIOBaHHEM, A TAKXKe
npaBuja OOpalleHUs C BEIIECTBAMM B COOTBETCTBUUM C MHCTPYKUUSMHM II0 BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKHX OIBITOB IO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEUIECTB (aMMHUaKa
U YIJIEKHUCIIOrO rasa);

- IPOBOJUTH PEAKLUH, MOJTBEPXKAAOINE KaUeCTBEHHBIN COCTAaB Pa3IMYHBIX BEILECTB: PACIO3HABATH
OTBITHBIM TYTEM XJIOPHUI-, OpOMUA-, HOaUI-, KapOooHat-, hocdar-, cunukar-, cyinbhar-, THAPOKCUI-
VOHBI, KATUOHBI aMMOHMSI U HOHBl M3Y4YEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJAHBIX PacTBOpPax
HEOPraHMYEeCKHX BEILECTB;

- IPUMEHSTh OCHOBHBIE ONEPAllMM MBICIUTEILHOM JESITEIbHOCTH — aHalM3 M CHUHTE3, CpPaBHEHHUE,
0000111eHIEe, CUCTEeMAaTH3AIINIO, BHISIBJICHUE TIPUYMHHO-CIIEICTBEHHBIX CBS3EH — JUI U3Y4YCHHUS CBOWCTB
BEIIECTB M XMMHUYECKUX pEaKIMi, eCTeCTBEHHO-HAayyHble METOJbl IO3HaHUS — HaOIIoeHue,
U3MEpEHHE, MOJIETMPOBAHHE, SKCIIEPUMEHT (peabHbIA U MBICIEHHBIN).

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOANMUCHIO

MYHULUNAJIbHOE BHOKETHOE O EOBPA30OBATEJIbHOE 03.01.24 22:13 (MSK) MpocTtas nognucb
YYPEXXOAEHUE "MUBAHOBCKASl CPEAHASA OBLLUEOBPA30BATEJ/IbHASA

LLKOJIA" HW)KHErTOPCKOIO PAMOHA PECNYBJIUKN KPbIM, KoTtoseL,

[OmuTtpuin BnagnmMnposuy




TEMATHYECKOE IINTAHUPOBAHHE

8 kiacce
Ne | HaumenoBanue pasnenoB u | Bcero | KP | IIP | JIP | lem | Pemr. DJIeKTPOHHbIE
n/ | TemM NporpaMmbl 4acoB . 3aga4y | (uudposbie)
n o0pa3oBaTe/IbHbIE
pecypcsl
Paznen 1.IlepBoHayaibHble XMMUYECKHE MOHATHS
1 Xumusa — BaxkHas 00J1acThb 5 - 2 2 2 - bubmnoreka IJOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f4
IPAKTHYECKOM JEATENBHOCTH 1837c
YyeJIoBeKa
2 BemecTBa 1 xumMmuueckue 15 1 - 4 3 4 Bubnunoreka [JOK
peaKiuu https://m.edsoo.ru/7f4
1837c
Hmozo no pazoeny 20 1 2 6 5 4
Pa3znes 2. BaxHeiinmue npeacraBuTe M HEOPraHM4eCKNX BellecTB
- 1 1 2 - bubmnoreka IJOK
2.1 E(())?{i}:;elf)zczzf;;x 6 https://m.edsoo.ru/7f4
1837c
Bonopos. TTonsimie o - 1 0 3 3 bubmuoreka [JOK
2.2 8 https://m.edsoo.ru/7f4
KHCIIOTaX U COMSIX 1837¢
Bona. Pactopsr. [TonsTie 11 - 2 i bubmorexa LOK
2.3 5 https://m.edsoo.ru/7f4
00 OCHOBaHUSX
1837c
OCHOBHBIE KJIaCChI 1 1 5 3 - bu6muoreka [JOK
2.4 HEOPTaHUYECKUX 11 https://m.edsoo.ru/7f4
COEIMHEHU N 1837c
Hmozo no pazoeny 30 2 |4 6 10 3

Pasnen 3. [lepnoanuecknii 3axon n llepuoguyeckas cucrema xumudeckux iementos /1. U.
MenneneeBa. CTpoeHue aToMOB. XUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakumnu

[lepuonuueckuii 3akoH 1 8 - - - 2 - Bbubnunoreka [JOK
[Tepuoauueckas cucrema https://m.edsoo.ru/7f4
3.1 | XUMHUYECKUX DIEMEHTOB /. 1837c
N. MenneneeBa. CTpoeHue
aToma
XuMuYecKas CBA3b. 8 1 - - 1 1 bu6mmoreka [JOK
OKHCIIUTENBHO- https://m.edsoo.ru/7f4
3.2 1837c
BOCCTAHOBUTEIIHHBIC 1ss/c
peakuuu
- - - - - Bub6nunoreka [JOK
IToBTOpEHME 2 https://m.edsoo.ru/7f4
1837c
Hmozo no pazoeny 18 1 - - 3 1
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OBHIEE KOJIMYECTBO 110 68 4 6 12 | 18 8
MMPOT'PAMME
9 knace
Ne | HaumenoBanmue pasaesios u | Becero | KP | IIP | JIP | em | Pemr. DJIeKTPOHHbIE
n/ | TeM IPOrpamMMbl 4acoB 3apa4y | (uudposbie)
n oOpa3oBaTe/ibHbIE
pecypcsl
Pazoen 1. Beuwgecmeo u xumuueckue peakyuu
[ToBTOpenue u yrimyOnenue 1 - - - - bu6muoreka [IOK
1.1 3HaHUI OCHOBHBIX Pa3eioB 5 https://m.edsoo.ru/
Kypca 8 xinacca 71412636
OCHOBHBIE 3aKOHOMEPHOCTH ) ) ) 2 ) bubmiorexa LIOK
1.2 b 4 https://m.edsoo.ru/
XUMHYECKUX peaKnui 2413636
DIIEKTPOIUTUYECKAS 1 1 1 1 1 bubnmoreka [HOK
1.3 JMIACCONUALMS. XAMUYECKHE 8 https://m.edsoo.ru/
peaKiuu B pacTBOpax 7f41a636
Hmozo no paszoeny 17 2|1 1 3 1
Pa3zgen 2. HeMeTa/lIbI M X COeANHECHHUSA
OO0mrast xapakTepucTUKa 4 - 1 1 1 1 bubnuorexa [JOK
2.1 XUMHUYECKHUX 3JICMEHTOB https://m.edsoo.ru/
VIIA-rpynnsl. ["anorenst 7412636
OO0m1ast xapakTepucTUKa 6 - - 2 2 1 Bumiorexa LIOK
2.2 T/P:XTGCKHX B?MGHTO],S_ https://m.edsoo.ru/
pymmbl. Cepa u eé€ 2£413636
COETMHEHUS -
OO61mas xapakTepucTuKa 7 - 1 1 2 - Bumiorexa [{OK
2.3 T/T_?%CKHX feMeHTOE https://m.edsoo.ru/
pymmbl. A30T, pocdop 7£41a636
U UX COCTMHCHUS
OO0m1ast xapakTepUCTHKA 8 1 2 2 2 - BuGmiorexa LIOK
2.4 T\P;XH:%KHX DTEMEHTOB https://m.edsoo.ru/
- p}:nm)l. Yrnepon u 2£41a636
KPEMHHI U UX COSTUHEHUS -
Hmozo no pazoeny 25 1 4 6 7 2
Pa3zges 3. MeTasiibl M UX COeIUHEHUS
4 - - 2 1 1 bu6mmoreka [JOK
3.1 OO01me cBOMCTBa METAJLIOB https://m.edsoo.ru/
7f41a636
Baxwuerinme MeTamibl U UX 16 1 2 3 3 ! bubmioreia LOK
3.2 S https://m.edsoo.ru/
7f41a636
[IOKYMEHT MOZAMUCAH 3/IEKTPOHHOW MOAMNMCHIO
MYHULUMUNANIbHOE BIO)KETHOE O EOBPA30OBATEJIbHOE 03.01.24 22:13 (MSK) MpocTtas nognucb

YYPEXXAEHUE "MBAHOBCKAS CBEAHSISI OBLLEOBPA30OBATEJIbHASA
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Hmozo no pazoeny | 20 ‘ 1 | 2 ‘ 5 ‘ 4 ‘ 2

Pasznen 4. XumMus u okpyskaonias cpeia

BeniecTBa u maTepuansl B 4 ) ) i ) i bubmmorexa IIOK
4.1 AL TeOBOKA https://m.edsoo.ru/
7f41a636
2 - - - - - bu6mmoreka [JOK
IToBTOpEHUe https://m.edsoo.ru/
7f41a636
Hmozo no pazoeny 6 - - - - -
OBUIEE KOJIMYECTBO I1O 68 4 7 12 | 14 5
I[TPOTPAMME

JOKYMEHT MOAMUCAH SJTEKTPOHHOW MNOANMUCHIO

MYHULUMUNANIbHOE BIO)KETHOE O EOBPA30OBATEJIbHOE
YYPEXXAEHUE "MBAHOBCKAS CBEAHSISI OBLLEOBPA30OBATEJIbHASA
LUKOJIA" HWXHETOPCKOIo PAMOHA PECMYBJIUKU KPbIM, KoToseL
OmMuTpuii BnagumMmposuy
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