MyHununajgbHoe Ka3éHHoe 0011e00pa3oBaTe/ibHOe YUpeKIeHue
«OcHoBHas 0011c00pa3oBaTe/ibHas HIKoJa ¢. [leTponaBiioBckoe»

«PaccmoTpeHo»: «Cornacosano»: 3/1 YBP «YTBEPKICHON:

Ha 3acenanun MO /3.A.Manbimesa/ Jupextop MKOY «OOII
[IpoToxour Nel c. IlerponaBiioBckoe»
«26».08.2024r. E.B. TapakanoBa

[Tpuxa3 Ne85-O ot
«26».08.2024 .

MoanucaHo undposoit noanuckto: TapakaHosa EneHa BanepbeBHa

DN: c=RU, st=MpkyTckan obnactb, |=c. MeTponasnosckoe, title=[lnpexrop,
0=MYHNLMMANIbHOE KA3EHHOE OBLLEOBPA30BATE/IbHOE YUYPEXIEHVE
"OCHOBHAf OBLLEOBPA30OBATE/IbHAA LLIKOJIA C. METPOMAB/TOBCKOE",
1.2.643.100.3=120B3039303334333635383537,
1.2.643.3.131.1.1=120C333833313030383935333130,
email=uoakmr@yandex.ru, givenName=EneHa BanepbeBHa, sn=TapakaHoBa,
cn=TapakaHoBa EneHa BanepbesHa

Mara: 2024.09.17 16:21:18 +08'00"

Pabouas nporpamma
Y4eOHOro npeamMera « XuMHus»
8-9 knaccwt

YYyurenb XUMUHu
E.C. JoxyuyaeBa

c. [lerponasioBckoe
2024 r.



PaGouast nporpaMma no v4eOHOMY npeaMery « XMMHU.
—9 KJ1acchl

PaGouasi mporpamma yueOHOTO mpeamera «Xumus» (8-9 kimacc) paspaboTaHa Ha OCHOBE
TpeOOBaHMI K pe3ybTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIEro
obpazoBanusi MKOVY «OOII c. IlerpomaBnoBckoe» ¢ y4eTOM MpPOTpaMMbl, BKIIOUYEHHOH B €€

CTPYKTYDY.
YACTD 1. COIEP)KAHME YUYEBHOT'O KYPCA
8 KJIACC
HepBOHa‘laﬂbele XMMHUYECCKHUEC IMTOHATUS.

[Ipenmer xumuun. Ponbs XvMMUM B KU3HU YelOBEKa. XMMHUSA B CUCTEME HayK. Teima M BeniecTna.
®u3nyYecKue CBOMCTBA BEIIECTB. ATperarHoe COCTOsHUE BenecTB. [loHsATHE 0 MeToAaxX MO3HAHUA B
xumun. YucTtelie BemecTBa U cMecu. CiocoObl pa3aeieHus CMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AIeMEHThl. CHMBOJIBI XUMUYECKUX 31eMeHTOB. [Ipocthie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYIIIPHOE YUICHHE.

Xumunyeckas ¢opmyna. BaneHTHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocragna BemecTB. OTHOcHUTENbHAS aToMHas Macca. OTHOCHUTENIbHAS MOJIEKYJIsipHas Macca. MaccoBast
JIOJISI XUMHYECKOT'O JIEMEHTA B COCIMHECHUM.

KonuuectBo BemectBa. Monb. MonsipHas Macca. B3auMOCBSI3b KOJMYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €IUHHMII BelIecTBa. PacuéTel mo GpopmynamMm XUMHUECKUX COCTUHECHUN.

OU3NYECKUE U XMMHUYECKHUE SIBICHUA. XUMHUYECKas peakuus U €€ MPHU3HAKU. 3aKOH COXPaHEHUs
MacChl BEIIECTB. XUMHUUYECKHE ypaBHeHMs. Krmaccudukanus XUMHUUYECKHX peakiuil (CoeTuHEHUs,
pasnoKeHus, 3aMeIIeHus, 00MEHa).

Xumuueckuii 3KcnepumeHm: 3HAKOMCTBO C XHMHUYECKOW TMOCYIOHM, MpaBwiaMu pabOThl B
naboparopun U npuéMamu oOpaiieHus ¢ J1a00paTOpHBIM 00OPYIOBaHHUEM, HU3YUYEHUE U OIHUCAHUE
(bu3nyecKUx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOMIOneHUE (U3NYECKUX (IJIaBICHUE
BOCKa, TasHUE JIbJIa, paCTHpaHUE caxapa B CTYIKE, KUIIEHHWE U KOHJICHCAIUS BOJbI) U XUMHUYECKUX
(ropeHue cBeud, MpPOKATMBAHUE MEAHOW MPOBOJIOKU, B3aUMO/JICHCTBHE Mella ¢ KUCIIOTOMN) SIBJICHHUIA,
HaOIOIEHWEe W OMNHCaHWE NPHU3HAKOB MPOTEKAaHUS XMMHMUYECKHUX peakluil (pa3jioxkeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapusi, pasznoxkeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMO/IelicTBYE kene3a ¢ pactBopoM conu meau (1I), usyuenue criocoOoB pazaeneHus
cMecedl (C TOMOIIBIO MarHuta, (pUIBTpOBaHUE, BbIIAPUBAHUE, AUCTUIUIALMS, Xpomarorpadus),
MIPOBEJICHHE OYUCTKU MOBAPEHHOMN COJIM, HAOMIOACHHE U OMUCAHUE PE3YIBTATOB IMPOBEACHHS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs MacChl, CO3IaHNe MOJIENel MOJIeKYI (11apOoCTEeP>KHEBBIX).

BaskHejilue npeacTaBuTe I HEOPraHUYeCKUX BellecTB.

Boznyx — cmech razoB. Cocras Bo3ayxa. Kucnopos — anemeHT u npocroe BemecTBo. Haxoxienue
KHACJIOpoa B TNpuUpojae, (PHU3MUECKHe M XUMHUYECKHe CBOMCTBa (peakuuu ropeHus). OKCHAbL.
[Tpumenenne kucinopoga. CrnocoObl MOMy4eHHs] KUCIOPOJA B J1aOOPAaTOPUM U NPOMBIIIIEHHOCTH.
Kpyrosoport kucnopoja B npupoze. O30H — asioTponHas MoJUpHKaLUs KUCIOPOIa.

TermoBoit  3¢pdexT  xUMHUYECKOM  peakiuM, TEPMOXUMHMUYECKHE  YpaBHEHHUS,  BK30U
SHJIOTEPMUYECKHE peakiuu. TOIuMBO: yroilb M MeTaH. 3arps3HEHHEe BO3JyXa, YCHJICHHE
MApPHUKOBOTO 3 QeKTa, pa3pylIieHne 030HOBOTO CIIOSI.



Bomopox — anemeHT M mpocToe BemiecTBo. HaxokleHne BoAopoaa B IMpupoje, (puznyeckue u
XMMUYECKHE CBOICTBA, MPUMEHEHHE, CII0CcOObI moaydeHus. Kucnoter u conu.

MomnsipHblit 006EM ra3zoB. PacuéTsl Mo XUMUYECKUM yPaBHEHUSIM.

®usnueckue cBoWcrBa Boabl. Boma kak pactBoputrens. PactBopel.  HacellieHHble U
HEHACBIICHHBIE PacTBOPbl. PacTBopuMoOcCTh BewiecTs B Boje. MaccoBas 10151 BelecTBa B paCTBOPE.
Xumnueckue cBoicTBa Boabl. OcHoBaHus. Ponb pacTBOpOB B MpUPOJE M B JKU3HU UETOBEKA.
Kpyrosopot Boapl B mpupojie. 3arpsizHeHue NpUpoIHbIX BoA. OXpaHa M OYMCTKA MPHUPOIHBIX BOJL.
Knaccudukamuss ~ Heopranmdeckux  coequHeHwmid.  Okcunpl.  Knaccumdukamwst — OKCHIOB:
coneoOpa3yromie (OCHOBHBIC, KUCIOTHBIC, aM(oTepHbie) u HecoieoOpasyromue. HoMeHkmarypa
okcuaoB. dHu3nyeckre U XMMUYECKUE CBOMCTBA OKCHIIOB. [loilydeHne OKCHIOB.

OcHoBanus. Knaccudukaiuss ocHoBaHUM: 1ENOYM U HEpacTBOpUMbIe ocHoBaHMs. Homenknarypa
OCHOBaHUMU. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonmyyeHrne 0CHOBaHMIA.

Kucnotsl. Knaccugukamus kucinor. Homenknarypa kucnot. @u3nueckue U XMMHUYECKHE CBOMCTBa
kucnot. Psaa aktuBHoctr MetaiuioB H.H. bekerosa. [lonyueHnne Kucior.

Comu. Homenxknarypa coneil. dusnueckue u xuMuyeckue cBoicTBa cojeil. Ilomyuenue coneil.
I'eneTnyeckas cBA3b MEXKy KJIaCCAMU HEOPraHUYECKUX COCANHEHU.

Xumuueckuii 9Kkcnepumenm: KadeCTBEHHOE ONPEIENIEHUE COJCp)KaHUS KHUCIOpoJa B BO3AYXE,
MoJlyuyeHue, coOupaHue, paclo3HaBaHWE U H3yYE€HUE CBOMCTB KHCJIOpoJa, HaOmoaeHue
BSaI/IMOHeI\/’ICTBI/Iﬂ BC€IICCTB C KHUCIOPOJAOM M YCJIOBHA BO3HHMKHOBCHHA W MPCKpALICHUA TOPCHUA
(mo>kapa), 03HaKOMJIGHHE C 0Opa3llaMHi OKCHOB M OINMCAHHWE WX CBOWCTB, MOJydeHHE, cOOMpaHue,
pacro3HaBaHHe M HU3y4€HHE CBONCTB BoJOpoja (TropeHue), B3auMOJEHCTBHE BOJOPOJa C OKCHUIOM
veau (II) (BO3MOXKHO WUCHONB30BaHHME BHJIEOMAaTepuanoB), HaOmIOIeHHE O0O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAHHE OCOOCHHOCTEH pACTBOPEHHS BEHIECTB C Pa3IMYHOU
pPacTBOPUMOCTBIO, MPUTOTOBIICHHE PACTBOPOB C OMPEACIEHHONW MacCOBOM JI0JIEM PacTBOPEHHOTO
BEIECTBA, B3aUMOJICHCTBUE BOJBI C METAJUIaMH (HAaTpUEM U KajibIeM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPUAJIOB), HCCIEAOBaHHE OOPa3LOB HEOPraHMYECKHMX BEUIECTB pPA3JIMYHBIX KIJIACCOB,
HaOIOleHne W3MEHEHHUs OKPAacKM HMHIMKATOPOB B pacTBOpax KHUCIOT M IIeNoYed, H3ydeHHe
B3auMoeicTBusl okcuna meau (1) ¢ pacTBOpomM cepHON KHCIOTHI, KHCIOT ¢ METa/IaMH, PEaKIIui
HEUTpaln3alni, MoJlydeHue HEPACTBOPUMBIX OCHOBAaHHMH, BBITECHEHHE OJHOTO MeTajljia JPYyruM U3
pacTBopa COJIM, pEIIEHUWE OHKCIEPUMEHTANbHBIX 3afad 1Mo Teme «Baxuelimme Kiacchl
HEOPraHMYECKUX COCTUHEHUII.

Iepuonuyeckuii 3axkoH u Ilepuoguyeckass cucrema xumMu4deckux 3iemenro JI.HU.
MenneneeBa. CtpoeHue aroMoB. XUMHYeCKasi CBSI3b. OKHCIMTEIbLHO-BOCCTAHOBUTEIbHbIE
peakuuu.

[lepBrie TOMBITKH KiIacCU(UKAIUU XUMUYECKUX HiieMeHTOB. [loHsATHE O Tpymmax CXOIHBIX
ANIEMEHTOB (IL[EJOYHbIE U IIETIOYHO3EMENIbHbIE METAJUIbl, TaJlOTeHbl, UHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yoT aM(pOTEPHBIE OKCUBI U THAPOKCU/IBL.

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuyeckux nemeHtoB J[.M. Menneneesa.
KopoTtkonepuonnas u anmuHHonepuoaHas ¢Gopmsl [leproanyueckoil cCCTEMbl XUMHUECKHUX JIEMEHTOB
JA.N. Menneneesa. Ilepuonsl u rpynnbl. PU3MUECKUM CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB
[I€pUOJIa U TPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CocraB atoMHbIX siaep. M3otombl. DnexkTponsl. CTpoeHHE HIEKTPOHHBIX
obonouek atoMoB TiepBbIX 20 xumudeckux smemMeHToB [leproanueckoii cuctemsl J.M. Menneneesa.
XapakTEepUCTUKA XUMHUYECKOTO 3JIEMEHTa M0 €ro mnojoxeHuto B llepuoanueckoir cucreme J[.H.
Meneneena.

3aKOHOMEPHOCTH M3MEHEHHUsl paJuyca arOMOB XUMHUYECKHX DJJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPyINaM U IEpUOJaM.

3nauenue llepuoguueckoro 3akonHa u llepuognueckold CUCTEMBI XMMHYECKUX SIIEMEHTOB IS
pa3BuTus Hayku U npaktuku. .M. MenneneeB — y4€HbIN U IpakIaHUH.



Xumuyeckasi cBsi3b. KoBasieHTHast (MOJISIpHAsE U HEMOJISIPHAS) CBS3b. DJIEKTPOOTPHUIATEIIBHOCTD
XUMUYECKUX AIeMEHTOB. loHHas CBsI3b.

Crenenp oxucneHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoiiecchl OKHUCIEHHS U
BOcCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIN.

Xumuueckuii  oKcnepumenm: HW3ydeHHE OOpa3lOB BEUIECTB METAUIOB M  HEMETAJUIOB,
B3211/IMOII€I71CTBPIC rHapokCuaga HHHKa C pacTBOpaMu KHUCIOT H IueJIOqeﬁ, MMpOBCACHUEC OIIbITOB,
WJUTFOCTPUPYIOIIUX TMPUMEPhl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX pEaKIUil (TOpeHue, peakiuu
Pa3I0KEHUSI, COCTUHEHUS).

Mesicnpeomemmvie cesasu.

Peanuzanus MeXnpeaMETHBIX CBSA3E€HM NMpU U3YYEHHHM XMMUHU B 8 KJIacce OCYILECTBISETCS 4yepe3
HUCIIOJB30BaHUEC KaK O6HII/IX CCTCCTBCHHOHAYYHBIX HOHSITI/II\/’I, Tak H HOHHTHfI, SABJIAOIIUXCS
CUCTCMHBIMU JJId OTACIBHBIX MMPEAMETOB €CCTCCTBCHHOHAYYHOT'O LIUKJIA.

OO6mue ecTrecTBEHHOHAYYHBIE MMOHATHS: HayYHBIM (DaKT, TUIIOTE3a, TEOPHUsl, 3aKOH, aHATU3, CHHTE3,
KJIaccu(uKaIys, epHoANIHOCTh, HAOMIONEHNE, YKCTIEPUMEHT, MOJICTTUPOBAaHNE, H3MEPEHHE, MOJIETIb,
SIBJICHHE.

®du3uKa: MaTepusi, aToM, JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIbI, PAAUOAKTUBHOCTb,
MOJIEKYJa, dJICKTPUUECKUAN 3apsijl, BEIIECTBO, TEJNO, 00BEM, arperarHoe COCTOSIHHE BEIIeCTBa, ras,
(bu3UYecKre BEIMYNHBI, €IUHUIIEI H3MEPEHUs, KOCMOC, IUTaHEThI, 3BE3/1bI, CoJTHIIE.

buomnorust: porocunTes, nprxanue, ouocdepa.

l'eorpadus: armocdepa, ruapocdepa, MuUHEpaabl, TOPHbIE MNOPOJbI, IOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BeuecTBo 1 XMMHYeCKas peaKIH.

[Tepuonnueckuii 3akoH. Ilepumoamdeckas cucrema xumudeckux snemeHtoB J[.M. Menneneena.
Crpoenune atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHX AJIEMEHTOB IMEPBBIX TPEX
MEPUOJIOB, KaJIMsI, KadblUd W HMX COCAUHEHHWHW B COOTBETCTBUM C IIOJIO)KCHHEM OJIIEMEHTOB B
[Tepnoanueckoii cuCTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BelecTBa: BUJIbI XUMHUYECKOW CBSI3U. THITBI KPUCTAUIMUYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BeIIECTBA OT THUIA KPUCTAJUIMUECKON PEIIETKH M BUa XUMHUUECKOH CBS3H.

Knaccudukanus u HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIMXCS K pPa3IU4YHBIM KJIacCaM HEOPraHMYECKUX COCAUHEHUH, TEHETHYeCKas CBS3b
HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX pEakIWi IO pas3JudyHbIM TpU3HaKaM (10 YHCIy M COCTaBYy
YUYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTETICHEeW OKHCICHUS
XMUMHUYECKHUX SIIEMEHTOB, 10 OOpPaTUMOCTH, M0 yYaCTHIO KaTaliu3aropa). JK30- U SHAOTEPMUUYECKUE
peakuuu, TepPMOXUMHUECKHE YPAaBHEHUS.

[Tonatue o ckopocTd XuMHUUYeckod peaknuu. IloHsATHE 00 O0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOTEHHBIX M T'€TEPOTCHHBIX peakiusx. [loHsaTHe 0 Karaiuse.
[Tonatue o xuMuveckoM paBHOBecHU. DaKTOPHI, BIUAIONIME HA CKOPOCTh XMMHUYECKOW PEaKIvH U
MOJIOKEHNE XUMHUUYECKOTO PABHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEaKIUH, JJIEKTPOHHBIN OanaHc OKHCIIUTEIBHO -
BOCCTAaHOBUTENIIbHOW peakiuu. (COCTaBleHHE YPAaBHEHUW OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii ¢ UCTOIb30BAHUEM METO/Ia NEKTPOHHOTO OanaHca.

Teopust 2MEKTPOTUTHUECKON AUCCOLUUALNU. DIEKTPOIUTHI U HEINEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JHCCOLMALIMM  BEUIECTB C pa3IMUYHBIMU  BUJAMU XUMHUYECKOW CBs3H. C(TerneHb
mucconuanuu. CUIbHbIE U cla0ble SIMEKTPOIUTHL



Peakium wmonHOTO OOMEHa. YCIIOBHS TPOTEKaHHWs pEaKUWii HOHHOTO OOMEHa, MOJHBIE U
COKpalllEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBONCTBa KHCJIOT, OCHOBAHHUN U COJIEH B CBETE
MIPEJCTaBICHUN 00 MEKTPONUTHICCKON Auccormanyy. KadecTBeHHbIe peakiuy Ha HOHbL. [loHsTHE 0
TUAPOJIU3E COJICH.

Xumuueckuii  5Kkcnepumenm:  O3HAKOMJIEHME C  MOJEISIMU  KPUCTAUNIMYECKUX  PEIIETOK
HEOPraHMYECKUX BEHIECTB — METAUIOB U HEMETAUIOB (rpaduTa W aiMasa), CIOXKHBIX BEIIECTB
(xmopuna HaTpus), UCCICAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEAaKIUU OT BO3JICHCTBHS
pa3nu4HBIX  (PAKTOPOB, HCCIECAOBAHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEHIECTB, IpoLEcca
JUCCOLMAMU  KHUCIIOT, ILIEJo4Ye u cosneld (BO3MOXKHO HCIIOJNB30BaHUE BHJIEO MAaTEpUANIOB),
MPOBEICHUE ONBITOB, WIUIIOCTPUPYIOIINX TPHU3HAKK TMPOTEKAHUSA pPEaKUuid HOHHOTO OOMEHa
(oOpazoBanue ocajka, BeIICIEHUE ra3a, 00pa3oBaHUE BOJIBI), OTBITOB, WIUTIOCTPUPYIOMINUX TPUMEPHI
OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX pEaKIHil (TOpeHHe, PEeaKIuu pas3JIOKEHUs, COCTUHEHUS),
pacro3HaBaHUE HEOPraHWYECKUX BEHIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIIMN HA MOHBI, PEIICHHE
AKCIIEPUMEHTAIILHBIX 3a/a4.

HeMeTanabl 1 X COeTUHEHHUS .

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE CTENEHU
okucnenus. CTtpoeHue W (PU3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XUMHUYECKHE
CBOICTBa Ha mpuMmepe xJjopa (B3auMOJEICTBHE C MeTalylaMH, HEMeTallJlaMH, UIeJlouaMu).
Xnopoogopoa. ConsiHas KUCIOTa, XMMHYECKHE CBOMCTBA, MOJy4YEHUE, NMpuUMeHeHue. JlelcTBue
XJIOpa WU XJOPOBOJOPOJAa HA OpPraHu3M 4YejloBeka. BakHeliine XJIopuabl U HUX HAXO0XKICHUE B
MIpHUpO/IE.

O6mras xapaktepucTuka 3eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CtpoeHue u (u3NUECKHUe CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJA U CEPBHI.
AmoTponHeie MOAU(UKAIIMKA KHUCIOpOAa U cepbl. XHUMHYECKHE CBOMCTBa cepbl. CepoBOIOpO,
cTpoeHue, (usnueckre W XUMHUeckue cBoiicTBa. OKCHABI cepbl KaK MPEACTABUTENN KHCIOTHBIX
okcuoB. CepHas KUCIIOTa, GU3NYECKUE U XUMHUYECKHE CBOMCTBA (001I1e KaK MMpeICTaBUTENs Kilacca
KHUCTIOT U cneruduieckre). XUMHUUECKUE PeaKlMH, JIeKalllhue B OCHOBE IMPOMBIIUIEHHOTO Crocoba
MOJy4YeHUsI CEpHOU KUCIOThI. [IpuMmenenne cepHoi KUCIOThl. COM CEPHOM KUCIIOTHI, KAY€CTBEHHAs
peakuus Ha cyibdar-uoH. Haxoxaenue cepbl U e€ coeluHEHUl B mpupoje. XHUMHUYECKOE
3arpsi3HEHUE OKPYKaIOLIEH cpebl COCTMHEHUSIMH Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CLIOCOOBI €ro MPe0TBPALCHUSI.

OOmas xapakrepucTuka 3MeMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIe
CTETNIEHU OKHUCIICHHUS. A30T, pacHpOCTpaHEHHE B MpHpoJe, (PU3MUECKHEe U XUMHUYECKHUE CBOMCTBA.
Kpyrosopor azora B mpupone. AMMHaK, ero (pu3nyeckue M XUMHUYECKHUE CBOICTBaA, MOJydeHHE U
npuMmerenue. Conu aMMOHHUS, UX (PU3UYECKUE U XUMHUYECKHE CBOWCTBA, MpuMeHeHne. KauectBenHas
peakiuys Ha HOHBI aMMOHUS. A30THAs KUCIIOTA, €€ MoyueHue, (PU3nueckue 1 XMuMUYeCKue CBONCTBA
(oOmme Kak mpeAcTaBUTENs Kiacca KUCIOT U crneuuduyeckue). Mcnoiap3oBaHre HUTPATOB U COJEH
aMMOHHMSI B Ka4eCTBE MHMHEPAIbHBIX YIOOpeHHI. XUMUYECKOe 3arpsi3HEHHE OKPYKaIoILEH Cpelibl
COCIMHEHUSIMHU a30Ta (KHCIOTHBIE NOXIM, 3arps3HEHHE BO3AyXa, MOuBbl M BoaoEMOB). Docdop,
annoTponHele Moaudukanuu Gocdopa, huznueckue u xumudeckue cpoiictea. Oxcun docdopa (V)
u ¢ocdopHas KucioTa, (U3MUECKHME U XUMHYECKHE CBOMHCTBa, mMoiydeHue. Mcronb3oBaHue
¢docdaroB B KaueCcTBE MUHEPATIbHBIX yIOOpPEHUH.

OObmas xapakrepuctuka ’MeMeHToB [VA-Tpynmnbel. OcoOEHHOCTH CTPOECHUSI aTOMOB, XapaKTepHbIE
CTETIEHH OKHCIIEHUS. YIJIepoJl, aJIOTPOMHbIE MOIU(UKAIMK, PACIPOCTPAHEHUE B MPUPOJE,
¢dbusznueckue U XumMudeckue cBoicTBa. AncopOrus. KpyroBopor ymiepoma B mpupoge. OKcHbl
yriaepoza, ux (pusndeckre U XUMHUYECKHUE CBOICTBA, ACWCTBHE HA JKUBBIE OPraHU3MBI, MOTydYEeHUE U
MpUMEHEHHE. DKOJIOTMYeCKHe TMpoOieMbl, CBsi3aHHble C okcujaoMm yriepona (IV), rumotesa
I00aNbHOTO TOTEIUICHUS] KJIMMara, MapHUKOBBIA 3(dexr. YrompHas Kuciora U €€ Ccolu, HX
¢usznueckue W XHMHUYECKHE CBOMCTBa, TMOJNyueHHE W TpuMeHeHue. KadecTBeHHas peakmusi Ha



kapOoHaTHOHBI. Mcmnonb30Banue kapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SUCTBE.

IlepBoHauanbpHble NMOHATHA 00 OPraHUMYECKHMX BEIIECTBAX KAK O COEOUHEHMSX yriepojaa (MeTaH,
9TaH, OTWIEH, AauUEeTWIEH, 3TaHOoJl, DIMLUEPHUH, YKCyCHas KucioTa). IlpupojiHbple HCTOYHHMKH
YIJIEBOJOPOIOB (YroJib, MPUPOJHBIN a3, HePTh), MPOAYKTHI UX NepepadoTKu (OeH3MH), UX pOJb B
ObITY W TPOMBIIUICHHOCTU. [loHSATHE O OWOJOTHMYECKHM BAaXKHBIX BEIIECTBAX: J>KHpax, OeiKax,
yIJIeBOAAX — M HMX POJM B JKU3HM YeJOBeKa. MarepuaJbHOE €IMHCTBO OPraHUYECKUX W
HEOPraHUYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnuueckne M XMUMUYECKHE CBOMCTBa, MojydeHHe M HpumeHeHune. CoequHEeHUs
KpeMHusi B npupoje. O6mue npexacrasiaeHuss o6 oxkcuje kpemuus (IV) u xkpemMHHEBON KHCIOTE.
CunukaTtel, WX HWCHOJNB30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BaXHEHIIMe CTpOUTEIbHBIC
MaTepuaibl: KepaMuKa, CTEKJI0, LEeMEeHT, OeToH, kene300eToH. [Ipobmembl OGe3omacHOTO
WCTIOJIB30BaHUS CTPOUTEILHBIX MAaTePHAaJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii skcnepumenm: U3ydeHHE OOpa3LOB HEOPraHMUYECKUX BELIECTB, CBOICTB COJSTHOU
KHCJIOTHI, TIPOBEJCHHE KaueCTBEHHBIX PEaKIMii Ha XJIOPUI-HOHBI W HAONIOAEHWE TPU3HAKOB HX
MPOTEKAHHUS, OTBITHI, OTpPaXKAIONIME (HU3NUYECKHEe W XUMHUYECKHE CBOMCTBAa TaJOTC€HOB M HX
coelMHEHUH (BO3MOXHO HCIOJIb30BaHUE BUIEOMATEpPHAIOB), O3HAKOMJIEHHE C 00pa3liaMu XJIOPHUI0B
(rajoreHu10B), O3HAKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COEAMHEHUAMHU (BO3MOXKHO HCIIOIb30BaHUE
BHJICOMATEpHUATIOB),  HAOMIONEHWE  mporecca  OOyIMBaHMS ~— caxapa  IMOA  JCHCTBUEM
KOHIIEHTPUPOBAaHHOM CEPHOM KHCIOTHI, M3Yy4eHHE XUMHUYECKHMX CBOWCTB pa30aBIEHHOW CcepHOi
KHCJIOTHI, TPOBEICHHE KAaueCTBEHHON peaknmuu Ha CylIbpar-uoH W HAONIOACHWE TMpH3HaKa e
MPOTEKaHusl, O3HAKOMJIEHHE C (U3MYECKMMH CBOMCTBaMM a3oTa, (ocdopa M UX COETUHEHHH
(BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHaNIOB), 0Opa3laMu a30THBIX U (PochOpHBIX YyIO0OpeHHi,
MoJTy4eHue, coOMpaHne, pacrio3HaBaHWE W M3y4YeHHE CBOMCTB aMMHaka, MMPOBEICHNE KaueCTBEHHBIX
peaxiuii Ha MIOH aMMOHHUA U (pochaT-uOH U M3ydYEeHUE NMPU3HAKOB MX MPOTEKaHMs, B3aUMOJEHCTBUE
KOHLEHTPUPOBAaHHON a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO MCIIOJIB30BAHUE BUEOMATEPUANIOB),
U3yYeHHE MOJETEeH KPUCTAIMUECKUX peIIETOK anMmasa, rpaduta, QymiepeHa, 03HAKOMIIEHHUE C
IpoIeccoM afcopOIMHM PACTBOPEHHBIX BELIECTB aKTMBHPOBAHHBIM YIIEM U YCTPOMCTBOM
[IPOTHBOIa3a, MOJydeHHe, COOMpaHue, PAClo3HABAaHUE M H3Y4YEHHE CBOMCTB YIIIEKUCIIOTO rasa,
IIPOBE/ICHUE KAYECTBEHHBIX peakluil Ha KapOOHAaT M CUJIMKAT-MOHBl U W3y4YEHHUE IPU3HAKOB HX
IIPOTEKAHUs, O3HAKOMJIEHME C TNPOAYKLUMEH  CHWIMKATHOH  IPOMBIIUICHHOCTH,  pelleHHUe
JKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BajkHelIne HeMeTalIbl ¥ UX COSMHEHUS.

MeTaIbl 1 HX COCAUHECHUSA.

OO0mrast XxapaKTepUCTUKa XMMHYECKHUX JIEMEHTOB — METAJIOB Ha OCHOBAaHHMHM WX IOJIOKCHHS B
[Tepuonnueckoii cucreme xumuueckux eMenToB [I.1. MenpeneeBa u crpoenusi aromoB. CTpoeHue
METAJIJIOB. Merannuueckas CBSI3b u MeTalJInIecKast KpUCTAJUTMYECKass  periéTka.
DIEKTPOXUMHUYECKUMN psii HAPSHKEHUH MeTaIoB. PU3NYECKUE U XUMUYECKUE CBOMCTBA METAJIIIOB.
OO6mue cnocoObl monmydeHus MeTauioB. [loHsTHe O KOPpPO3MM METalIoB, OCHOBHBIE CIIOCOOBI
3alUThI UX OT Koppo3uu. CruiaBhl (CTalb, YyT'YH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHUE B OBITY
Y TIPOMBIIIICHHOCTH.

[Ilenounble MeTamibl: TojiockeHue B Ilepuomnyeckoil cucremMe XuMHUYeckux anmemeHTto J[.M.
MengeneeBa, CTpO€HHE X aTOMOB, HaxoXJeHUE B npupoae. Ousnyeckne U XMMHUYECKHE CBOMCTBA
(Ha mpumepe Hatpus U Kanus). OKCUIBI ¥ THIPOKCUABI HATpHsl U Kamus. [IpuMeHeHne meno4HbIX
METAaII0B U UX COCIUHECHHUH.

[IlenouHO3eMeNbHBIE METAJIbl MarHuil W Kanblui: nojoxeHue B Ilepmonmueckoil cucreme
xumudeckux anemeHToB J[.M. MeHnneneeBa, CTpoeHHME HX aTOMOB, HAXOXKACHHE B IPUPOJIE.
dusndecKrue U XUMUYSCKUE CBOMCTBA MarHus M KaJIbIUs. BaykHelIne coeTMHCHUS KaabIlus (OKCHI,
TUAPOKCH, coin). JKECTKOCTH BOJBI M CTIOCOOBI €€ yCTpaHEHUS.



AmomuHuii: nosnoxenue B Ilepuonnueckont cucreme xumudeckux ueMeHTos .M. Menneneesa,
CTPOEHUE aToMa, HaxoKJaeHue B mnpupoge. Puznueckue U XUMHUYECKUE CBONCTBA AIIOMMHMSL.
AmdoTepHbIe CBOMCTBA OKCH/IA ¥ THAPOKCH/IA ATFOMUHUSL.

Kenezo: nonoxenue B Ilepuogumueckorn cucreme xumuueckux aviemeHtoB [[.M. Menneneesa,
CTPOEHHUE aToMa, Hax0XKJeHue B npupoje. Pusnyeckre U XUMHUYECKUE CBOWCTBA xkene3a. OKCcUupl,
ruapokcuibl u conu xxenesa (II) u xenesa (I11), ux coctas, cBoOCTBA U TIOJTyYEHUE.

Xumuueckuil sKkchepumenm: O3HAKOMJIEHHE ¢ 00pa3liaMy METAUIOB U CIUIABOB, UX (U3MYECKUMU
CBOWCTBAaMM, HU3y4EHUE  pE3yIbTaTOB  KOPPO3MHM  METAUIOB  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), OCOOCHHOCTEN B3aMMOJIEHCTBUS OKCHJIA KAJIbLIUS U HATpuUsl C BOJOH (BO3MOXHO
UCIOJb30BaHUE BMJIEOMATEPUAIOB), MCCIEAOBAaHUE CBOMCTB KECTKOM BOJBI, IpoLEecca TOPEHMs
kKele3a B KUCIOpoJAe (BO3MOXHO HCIOJIB30BaHUE BUACOMATEPUANIOB), IPU3HAKOB IPOTEKaHMs
KaueCTBEHHBIX PEaKIUil Ha MOHbI (MarHus, KaubLMs, aTlOMUHM, HUHKA, xene3a (11) u xeneza (I1I),
meau (II), HabmioneHue W omMcaHue MPOIIECCOB OKPAILMBAHUS IJIAMEHU MOHAMM HAaTpus, Kalus U
KaJblUs (BO3MOXKHO HCIOJBb30BAHME  BUJEOMATepUANIOB), MCCIENIOBAaHHUE aMQOTEPHBIX CBOMICTB
TUAPOKCH/IA ATIOMUHUS U TUAPOKCUAA IIMHKA, PEUICHHE HKCIEPUMEHTAIbHBIX 3ajad IO TeMe
«BaxxHelmue MeTauibl M X COSTUHEHUS.

XuMHS U OKPYKAIOLIAs cpena.

BemectBa u Marepuaisl B IOBCEAHEBHOM XKHM3HM YesloBeka. be3onacHoe MCIonb30BaHNE BEIECTB
U XUMHYECKUX peakuuid B ObITy. IlepBas momomipb MNP XUMHUYECKHMX OXKOTaX U OTPaBJICHUSX.
XUMHYECKOe 3arps3HeHHe OKpYXKarollel cpeabl (IpelenbHas AOMycTUMas KOHUEHTpAalus BEIIeCTB
(manee — I1IK). Ponb xuMuu B pemieHuu 3KOJIOTHYECKUX MPOOIIEM.

Xumuyeckuil 3Kkcnepumenm: W3ydeHHE O0Opa3lOB MaTepHalioB (CTEKJIO, CIUIABBI METAILIOB,
MTOJTMMEPHBIC MaTEPHUAIIBI).

Mescnpeomemuule césa3u.

Peanu3zanust MeXIpeaMETHBIX CBSA3E€H MpPU U3YYEHHHM XMMHUHU B 9 Kjacce OCYIIECTBISIETCS yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TIOHSATUH, TaK M MOHSATHHA, SBJISIONINXCS
CUCTEMHBIMU JJIs1 OTACIBHBIX IPEIMETOB €CTECTBEHHOHAYYHOTO [IUKJIA.

OO01ue ecTecTBEHHO-HAYUYHbIE IOHSTHS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIIU3, CUHTE3,
KJ1acCU(pUKaIMS, TEPUOAUYHOCTD, HAOIONEHUE, IKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHHE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3(P(PEeKT, TeXHOIOTHsI, MaTepHAIIBI.

®duszuka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI, PaJIMOAKTUBHOCTD,
MOJIEKY/a, JJEKTPUYECKUN 3apsl, MPOBOJHUKHU, MOIYIMPOBOIHUKH, IUAIEKTPUKH, (HOTOAIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperarHoe COCTOSHUE BEIEeCTBa, Tra3, pPacTBOP, PaCTBOPUMOCTH,
KpUCTAJNTUYeCKasi peméTka, CIUIaBbl, (PM3NYECKUE BEITUYMHBI, €AUHUIIBI U3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TIJIAHETHI, 3BE3/1b1, COMHILE.

buonorus: Qortocunres, apixaHue, Ouocdepa, IKOCUCTEMA, MUHEpaJbHbIE YIOOpeHUs,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeIIbHbIC BEIIECTBRA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHbIE MOPOJbI, TOJE3HbIE HCKOIMAEMBbIE,
TOTUIUBO, BOJHBIE PECYPCHI

YACTD 2. INTAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE PE3YJIBTATBI
1) nampuomuuecroe éocnumanue:
IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U HAYIHOMY
HACJICMIO, TOHMMaHHS 3HAYeHUS] XUMUYEeCKOH HAayKH B )KM3HU COBPEMEHHOTO 00IIeCTBa,
CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHON HH(MOPMAIKEH O MEePEAOBBIX J0CTHKEHUSIX U OTKPBITHIX



MHUPOBOH M OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 yCTPOHCTBE
MUpa U 00IIECTBA;

2) eparicoanckoe 0CnuUmMaHue:

MMpEACTaBJIICHHA O COUAJIBHBIX HOpMAX U MpaBUIaX MCKIMYIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
KOMMYHUKaTHBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IOJIC3HOM, Y1€OHOUCCIIE0BATEIBCKOH,
TBOPUYECKOW U APYrUX BHUJAX JACATESILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM
ACATCIIBHOCTH IIPH BBINIOJIHCHHUN y‘I€6HBIX, ITIO3HAaBAaTCJIIbHBIX 3a1a4, BBIINIOJTHECHUHN XUMHUYCCKUX
OKCIICPUMECHTOB, CO3AaHNN y‘I€6HBIX ITPOCKTOB, CTPEMJICHUSA K B3AUMOIIOHUMAHUIO U
B3aMMOTIOMOIIH B MIPOIIECCE ITOH yueOHO e TeTbHOCTH, TOTOBHOCTH OLIEHMBATH CBOE
IIOBEJICHUE U IIOCTYNIKA CBOMX TOBAPHILEH C IO3ULINH HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HAaHHS MOCIEACTBUI NOCTYIIKOB;

3) uennocmu Hay4HO20 NO3HAHUSL:

MHUPOBO33PEHUYECKHE MPECTABIICHHUS O BEIIECTBE M XUMUUECKON PEaKIINH, COOTBETCTBYIOIIHE
COBPEMCHHOMY YPOBHIO Pa3BUTHUA HAYKHU U COCTABIAIOIINC OCHOBY JJI IOHUMAaHUA CYIITHOCTH
HaquOI\/II KapTHHBLI MUpa, NPEACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHA ITPUPOIBI,
B3aMMOCBSI3SX YEJIOBEKA C TIPUPOTHON CPEIOii, O PO XUMHUH B MIO3HAHUH ITHX
3aKOHOMEPHOCTEM;

IMO3HAaBaTCJIbHbIC MOTHUBEI, HAIIPABJICHHBIC HA MMOJTYYCHUEC HOBBIX 3HAHUHU 110 XHUMHU,
HEOOX0oAMMBIE JJIs1 0OBSICHEHUS HAOIIOaeMBbIX TTPOIIECCOB U SIBJICHUH, MIO3HABATEIILHOM,
MH(OPMAIMOHHON M YUTATEIbCKON KYIBTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENIbHOM  pabOThI
C y4eOHBIMH T€KCTaMHU, CIIPaBOYHOI TUTEPaTYpOH, 10CTYITHBIMU TEXHUYECKUMU CPEICTBAMHU
MH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeC K 00YUYCHHIO U TTO3HAHUIO, JTF0003HATEILHOCTh, TOTOBHOCTD M CITIOCOOHOCTH K
caM000pa30BaHMUIO, IPOEKTHOM U UCCIIEN0BATENBCKOM 1EATENBHOCTH, K 0 CO3HAHHOMY BBIOODY
HaIpaBJIE€HHOCTH U YPOBHS 00ydeHUs B JallbHEHIIIEM;

4) dhopmuposanue Kyn1omypot 300po6s:

OCO3HaHHE LIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3I0pOBBIN 00pa3 KU3HU, 0CO3HAHUE MOCIEICTBUN 1 HETIPUSATHE BPEAHBIX IPUBBIUEK
0€30T1acCHOCTH TIPH OOPAIEHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) mpyooeoe éocnumanue:

MHTEPEC K MPAKTUUECKOMY U3YUEHUIO Mpodeccuii u Tpyaa pa3aIudHOro poja, yBaKeHUE K Tpyay
U pe3ylbTaraM TPYJI0BOM JesTeIbHOCTH, B TOM YHUCIIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX
3HAHUN M0 XUMUU, 0CO3HAHHBIN BIOOP MHANBUAYAIEHOMN TPAEKTOPUU MPOIOIIKEHUS
o0Opa3oBaHUs ¢ YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX
MHTEPECOB U MOTPeOHOCTEH, YCeHON MpoeCcCHOHATbHOM AeSITENbHOCTH U Pa3BUTHUS
HE0OXOTUMBIX YMEHHM, TOTOBHOCTh aalITUPOBAThCS B MPOGECCHOHATIBHOM Cpe/ie;
6) sKonozuueckoe eocnumanue:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHE K MIPUPO/Ie KaK MCTOYHHKY JKU3HU Ha 3emiie, OCHOBE
e€ cylllecTBOBaHUs, TOHUMaHUE [IEHHOCTHU 37I0POBOT0 M 0€301aCHOTr0 00pasa KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3UUYECKOMY U IICUXUUECKOMY 370POBBIO,
OCO3HaHMEe LIEHHOCTH COOMIOCHHSI TPaBUII O€30M1acCHOTO MOBEIEHUS IPpU padoTe ¢ BElIeCTBAMH, a
TaK)Ke B CUTYALUSIX, YIPOKAIOIIUX 30POBBIO U KU3HU JTHOICH;

CHOCOOHOCTH MPUMEHSITh 3HAHUS, TTOJTydaeMble TPU U3YYeHUU XUMUH, JUIS PEIIeHUs 3ajad,
CBSI3aHHBIX C OKPYKarOUIEH TPUPOAHON CPEIOH, ISl MOBBIIIEHUS YPOBHS SKOJIOTHUECKON
KYJBTYPBI, 0CO3HAHUS TII0OATFHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM U MyTeH UX pelieHus
MOCPEACTBOM METOJIOB XMMUU, HKOJIOTUYECKOTO MBIIIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABaTENbHOM, KOMMYHHKATHUBHON U COIMANBHOM MpPaKTHKE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/IbHbIE YVHHBEPCAJIbHbIE YUeOHbIE JeHCTBHS




ba3zoevie nozuueckue oeiicmeun:

YMEHHS UCIOJIB30BaTh MPUEMBI JIOTMYECKOTO MBIIIUICHUS IPU OCBOCHUHU 3HAHUI: PACKPHIBATH
CMBICJI XUMUYECKHUX MOHATUHN (BBIACIATH UX XapaKTepHbIC MPU3HAKU, YCTAHABIUBATD
B3aMMOCBSI3b C IPYTHMHU IMOHSTUSMH ), UCIIOJIB30BaTh MOHATHS TSI OOBSICHEHUS OTACTBHBIX
(akTOB W SIBJICHUH, BRIOMPATH OCHOBAHUS Y KPUTEPHH TSI KITACCU(DUKAIINN XUMHUYECKUX
BEILIECTB M XUMHUECKUX PEAKIINI, YCTaHABINBATh IPUYMHHO-CJICJICTBEHHBIE CBS3H MEXKY
00BEKTaMU H3YYCHHUS, CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIyKTUBHEIC, ISTYKTUBHEIC, 110
AQHAJIOTUHU), IETIATh BBIBOJIbI M 3aKJIIOUCHHUS;

YMEHUE PUMEHSATH B MPOIIECCE MMO3HAHUS MOHATUA (IIPEAMETHBIC U METaIIPEIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEeMbIE B XUMUH, IPEOOPA30BHIBATH IIUPOKO
MIPUMEHSIEMbIE B XUMUHU MOJICTIbHBIE MIPECTABICHUS — XUMUYECKUM 3HAK (CHMBOJI 2JIEMEHTA),
XUMUYecKas popMyia U ypaBHEHHE XUMUUYECKON peakluu — P pPelieHnn yaeOHo-
MMO3HABATEIIbHBIX 33/1a4, C YUETOM ITHUX MOJCIBbHBIX MTPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA U3yIaEeMbIX 00bEKTOB — XUMUYECKHUX BEIIECTB U
XUMUYECKUX PEAKIIUM, BHISBISITH OOIINE 3aKOHOMEPHOCTH, TPUUUHHO-CIICICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3y4aE€MBbIX MPOIIECCAX U SBICHUX.

bazoevie uccnedosamenvckue oeiicmeusn:

YMEHHE UCIOJIH30BaTh MMOCTABJICHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a TAKKE B
Ka4eCTBE OCHOBHI /151 (POPMHUPOBAHMSI TUTIOTE3HI TI0 MTPOBEPKE MPABIIIHBHO CTH BHICKA3BIBAEMBIX
CYXJICHHI;

MpUOOpETEHNE OTBITA 10 TUIAHUPOBAHUIO, OPTAHHU3AIUN U TIPOBEJCHUIO YICHHUECKUX
AKCIIEPUMEHTOB, YMEHHE HAOMIONATh 3a X0I0M Pollecca, CaMOCTOATEIHLHO MPOTHO3UPOBATH €TI0
pe3yabTat, GopMyIUpOBaTh 000OIIIEHHUS U BBIBOJIBI 10 PE3YIIBTaTaM MPOBEAEHHOTO OTIBITA,
WCCTIEIOBAHMS, COCTABIISITh OTYET O TIPOJICITAHHON paboTe.

Paooma c unghopmayuei:

YMEHHE BBIOMpATh, aHATU3UPOBATh U HHTEPIPETUPOBATh HH(GOPMAIUIO PA3IUYHBIX BUIOB U
(dhopM mpeacTaBieHUs, TOTYYaeMYyIO U3 Pa3HbIX UCTOYHHUKOB (HAYYHOTIOMYNApHAs JIUTEeparypa
XMUMHUYECKOTO COJIEP KaHUs, CIIPABOYHBIE TOcoOus, pecypchl IHTepHEeTa), KpUTHUECKH OLIEHUBATh
MIPOTUBOPEUMBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IU4HbIE METO/IbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe UHPOPMaLIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS! y4eOHBIX U MO3HABATENIbHBIX 33124
onpeAenEHHOro THIa, IPUOOPETEHUE OIbITa B 00J1aCTH MCIOIB30BaHMS HH(POPMALIUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTH, OBJIaJICHHE KYIbTYpPOW aKTUBHOTO MCIIOJIb30BaHUS PA3IUYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO BBIOUPATH ONITUMAJIbHYIO (DOPMY MpeACTaBICHUS
nH(pOpMaIMK 1 WIUTIOCTPUPOBATH pelIaeMble 3a]ja4l HECIOKHBIMH CXeMaMHu, AuarpaMMamu,
apyruMu hopmamu rpaduKi ¥ KX KOMOMHAIMSAMU;

yYMEHHE UCIOJIB30BaTh U aHAIM3UPOBATH B IIpoliecce yUeOHON U HCCIeI0BaTeNbCKOM
JEeSITeNbHOCTH HHPOPMALIMIO O BIUSIHUU MTPOMBIIIIEHHOCTH, CEIbCKOTO XO3SICTBA U TpaHCIOpTa
Ha COCTOSTHHE OKPY)KAIOIIeH MPUPOTHON CPEIIbI.

KoMMVYHHKATHBHBIE VHHBEPCAJILHLIE VUEOHbIE JICHCTBHS:

YMEHHUE 3aJ]aBaTh BOIIPOCHI (B XO€ AUAJIOTa U (MIJIK) IUCKYCCHUHU) TIO CYILIECTBY 00CYKIaeMoii
TeMbI, (POPMYTUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBITIONHEHHUS MIPEUIOKEHHOM 3a/1auu;
MPHOOpPETEHNUE OMBITAa MPE3CHTAIIUU PE3YJAbTaTOB BHIMOJIHEHUS XUMHUECKOTO HKCIIEPUMEHTA
(J1abopaTopHOTO OMBITA, TA00PATOPHON PabOTHI MO HCCIEIOBAHUIO CBOMCTB BELIECTB, Y4EOHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM MO3HABATEIBHOM M HUCCIEA0BATEIbCKOMN
JEeSITENFHOCTH MPU PEIISHUH BOZHUKAIOIIUX MPoOIeM Ha OCHOBE yu€Ta OOIINX HHTEPECOB U
COTJIACOBAHMUS MO3ULIUH (0OCYXKIEHHS, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JICHCTBHI, OTIpeAeNieHUEe KPUTEPUEB 110 OIICHKE Ka4eCTBA BBHITIOTHEHHOW paboThI U

JpYTHE);




PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUEOHBIE JIeHCTBHS

YMEHHUE CaMOCTOATEIbHO ONPEACIIATh UEIU IEATEIIbHOCTH, IUIAHUPOBATh, OCYILECTBIATD,
KOHTPOJIUPOBATH U IIPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO JIEATENBbHOCTD, BHIOMPAThH
HauOosee 3(h(heKTUBHBIE CIOCOOBI pelIeHNs YIeOHBIX U TIO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIILHO
COCTaBJIATh WA KOPPEKTUPOBATH MPEIIOKEHHBINA aITOPUTM JIEUCTBUN MPU BHITIOJIHEHUH 33JIaHH I
C Y4€TOM TIOTYYCHHUS HOBBIX 3HAHUH 00 M3y9aeMbIX 00bEKTaX — BEIIESCTBAX U PCAKITUSAX,
OLICHUBATh COOTBETCTBUE MOJIYUYEHHOTO PE3YJIbTATA 3aABICHHOM LEIM, YMEHUE UCIIOIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, MPEIaracMbI€ B YCIIOBUHU 3aJaHUN.

HNPEIMETHBIE PE3VYJIBTATbBI

K xoHiy oOy4yeHust B 8 kiacce npeamMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJHKHBI OTPaKATh

c(hOpPMHUPOBAHHOCTH Y OOY4aIOIIUXCS YMEHUMN:
> PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKHX MTOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUH AIIEMEHT,
MIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOITHOPO IHAS ), BAJIEHTHOCTD,
OTHOCHUTEIIbHAs aTOMHAasi U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J10JI1 XUMHUYECKOTO JIEMEHTa B COCMHEHNUHU, MOJISIPHBII 00bEM, OKCH/I, KUCIIOTA,
OCHOBAaHHUE, COJIb, AEKTPOOTPHULIATEILHOCTh, CTETIEHb OKUCIIEHUS, XUMUYECKas peaKIus,
KJIacCU(UKAINS peaKIHii: peakliui COeTUHEHUS, pEaKIuu Pa3JI0KEHHUs, peaKlu1 3aMEeleHHUs,
peakuuu oOMeHa, 3K30- U SHJIOTEPMUUECKHUE PEaKIH, TeMJI0BOM A3PPEKT peakiuu, Apo atoma,
ANIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOUTallb, PaUyC aToMa, XUMUYECKas CBA3b, MOJSIpHAs U
HEMnoJIsipHasi KOBAJIEHTHAs CBSA3b, MOHHAS CBS3b, HOH, KATUOH, aHUOH, PaCTBOP, MaccoBas 01
BeIleCTBa (MPOIIEHTHAsI KOHIIEHTPAIIUs) B paCTBOPE;
> WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHATH 3TH MOHATHS
MIPU OMMCAHUH BELECTB U UX MPEBPALICHHUIA;
> HCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJISl COCTaBIIeHUs (DOPMYIT BEIIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIU;
> OTIPEAETSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHUSIX, CTETIEHb OKUCIICHUS
AIIEMEHTOB B OMHAPHBIX COCIMHEHUSX, TPUHA/IIEKHOCTh BEIIECTB K ONPEIeIEHHOMY Kilaccy
coemHeHu o ¢popMynaM, BUJ XUMUYECKOH CBSI3U (KOBaJCHTHAS M MOHHAsA) B HEOPTaHUYECKUX
COC/IMHEHUSIX;
> packpbiBaTh cMmbich [lepuoanueckoro 3akona J.M. Menzaeneena: 7eMOHCTpHPOBATH
MMOHMMAaHNE MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUECKHUX 3JIEMEHTOB OT UX MOJIOXKEHUS B
[lepuoanueckoii cucteme, 3aKOHOB COXPaHEHHSI MACChl BEILIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO Y4Y€HHUs, 3aKoHa ABOTapo;
> OTHCHIBATh U XapaKTepu3oBaTh Tabnuunyto Gopmy [leproanueckoil cucTeMbl XUMHUECKUX
ANIEMEHTOB: pa3NIN4aTh MOHATHUS «IJIaBHas noarpymmna (A-rpynmna)» u «nobdounas noarpymnna (b-
TPYIINa)», Majble U OOJbIINE TEPUO/IbI, COOTHOCUTH 0003HAYEHU S, KOTOPbIE UMEIOTCS B TaOIHIIe
«[leproanueckas cucrtema xumudeckux anemenToB J[.M. MenaeneeBay ¢ 4nCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XUMUYECKHUX 3JIEMEHTOB (COCTaB U 3aps]l sSApa, 00IIee YHCIIOo
ANIEKTPOHOB U PACIIPENICTICHUE UX 10 JEKTPOHHBIM CIIOSIM);
> KJIaCCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIeCTBa, XUMUUYECKUE
peakuuu (Mo YUCIy U COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, [0 TEIJIOBOMY dPQEKTY);
XapaKTepu30BaTh (OMUCHIBATH) O0IINEe XUMUYECKHE CBOMCTBA BEUIECTB PA3INYHBIX KIIACCOB,
MOATBEPIK/1asi OMMCAaHUE TPUMEPAMH MOJIEKYISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX
peaKLuii;
> IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUE€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKHUX MTPEBPAILICHUI B Pa3JIMUHbIX YCIOBUSX;
> BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJIO
XMMHUYECKOTO AIEMEHTa Mo (hopMysie COeTMHEHMS, MaCCOBYIO JIOJIO BEIIECTBA B pacTBOPE,
MPOBOJIUTH PACUETHI 0 YPABHEHUIO XMMUYECKOM peaKIuu;



> IIPUMEHSATH OCHOBHbBIE ONIEPALIMU MBICIUTEIBHON JAESITEIbHOCTH — AHAJIU3 U CUHTES,
cpaBHeHHE, 0000IIeHNE, CUCTEMATHU3aLN IO, KIACCU(PHUKALINIO, BBISBICHUE TPUIMHHO-CIIEICTBEHHBIX
CBSI3€H — /711 U3Y4YEHHS CBOMCTB BEILIECTB U XUMUYECKHUX PEAKIUIl, €CTECTBEHHO-HAY4YHbIE METOIbI
MO3HAHUA — HAOIOCHNE, U3MEPEHUE, MOICIIMPOBAHHE, IKCTIEPUMEHT (PeaIbHbIN U MBICJICHHBIN);

> ClJIeIoBaTh MPaBUJIAM MOJIH30BAHUS XUMUUECKON OCYN0# 1 Ja00paTopHBIM 000pYAOBaHUEM,
a TaKXKe MpaBuiiaM 00pallleHUs C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKLHUSMU IO BBIIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTIBITOB TI0 TIOIYYEHHIO B COOMPAHUIO Ta3000pa3HbIX BEUIECTB
(BoOpOJa U KHCIIOPO/1a), IPUTOTOBIIEHUIO PACTBOPOB € ONPEACIEHHON MAacCOBOM J0eH
PacTBOPEHHOIO BELIECTBA, JIAHUPOBATh U MPOBOJUTH XUMUYECKHE SKCIIEPUMEHTBHI 110
pacrno3HaBaHHUIO PACTBOPOB ILIEJI0YEH U KUCIIOT C IOMOUIbIO MHAUKATOPOB (J1akMyc, (peHo(TaIerH,
METUJIOPAHK U JPYyTHe).

K xoHity oOyuenus B 9 kjiacce npeIMeTHbIE PE3YAbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPAXKATh

c(hOpPMUPOBAHHOCTH Y OOY4aIOIIUXCS YMEHUM:

» PacKpbhIBaTh CMBICIT OCHOBHBIX XUMHUYECKHIX MOHATHI: XUMUYCCKUH 2JICMEHT, aTOM, MOJICKYJIa,
WOH, KaTMOH, aHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, BAJICHTHOCTD,
ANIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHb OKUCIICHUS, XUMHUYECKasl PeaKiiusl, XMMUUYECKasl CBSI3b, TETIOBOM
3¢ dexT peakiu, MoJib, MOJISIPHBIN 00bEM, PacTBOP, ANMEKTPOIUTHI, HEAIEKTPOJIUTHL,
ANEKTPOJIUTHYECKAs TUCCOLMALINS, PEAKIIU HIOHHOTO 0OMeHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, 00paTHMble 1 HEOOpAaTUMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIuy,
OKHUCJIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBIIEHUE, AJUIOTPOIHUS, aM(POTEPHOCTD,
XUMUYECKas CBsI3b (KOBaJCHTHAs, MOHHAS, METAIUTUNYECKAs ), KPUCTAJUTMYECKAs PEeIIETKA, KOPPO3HS
METaJJIOB, CIUIaBbl, CKOPOCTh XUMUYECKOW pEaKIMH, MPEEIbHO JonycThuMas koHeHTpanus [1JIK
BEILIECTBA;

» WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECCKUX MOHATHI W TPUMEHSTH 3TH TOHSTHS
IIPY OMIMCAHUM BEUIECTB U UX MPEBPALLECHUN;

» WCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JUIsi COCTABICHHS (DOPMYI BEIIECTB U YPAaBHEHH I
XUMHUYECKUX PEAKIU;

» OTpeneNsTh BAICHTHOCTh U CTEIICHb OKUCIICHUSI XUMUYECKUX AIEMEHTOB B COCITUHEHHSIX
Pa3IMYHOIO COCTaBa, PUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COECAMHEHUH IO
(dbopMynamM, BUJI XUMUYECKON CBA3H (KOBaJIeHTHAs!, HIOHHAs, METANINYeCcKasi) B HEOPr aHMUECKHUX
COCIMHEHUSX, 3apsj] HOHA 110 XUMUYECKOH (hopMyrie, XapakTep Cpe/ibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COECAUHEHUN, TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;

» packpbsiBath cMbich [lepuonnueckoro 3akona J[.11. MenzeneeBa u 1eMOHCTPHPOBATH €TI0
MMOHMMAaHKE: OMKICHIBATh U XapaKTepu3oBaTh Tabnumunyo Gopmy [lepuoanueckoii cuctemsl
XMUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHas noarpymmna (A-rpymnmna)» u «no0odHas
nonrpymnmna (b-rpymmna)y, Manbie u O0JIbIINE MEPUOIbl, COOTHOCUTH 0003HAYEHU S, KOTOPhIE UMEIOTCS
B [IEPUONYECKOM TalInIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUECKHUX
AIIEMEHTOB (COCTaB U 3apsia sApa, 00IIee YUCIOo MEKTPOHOB U PACIPEIEICHHUE UX 10 SJIEKTPOHHBIM
CJI05IM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCTUHEHUI B
npenenax MajblX NEPUOJOB U IIABHBIX HOATPYIII C Y4ETOM CTPOEHHS UX aTOMOB;

» iaccuUIMPOBATH XUMHUCCKUE IIEMEHTHI, HCOPTAaHUYECKHE BEIIECTBA, XUMHUUCCKUE
peakuuu (Mo YUCIy U COCTaBy YYacTBYIOIIMX B PEAKI[UU BEIIECTB, [0 TEIJIOBOMY 3PQEKTY, IO
M3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKUX AIIEMEHTOB);

» XapakTepu3oBaTh (OMUCHIBATH) OOIIKE U crielMPUISCKre XUMUIECKUE CBOMCTBA IPOCTHIX U
CJIOXHBIX BELIECTB, MOATBEPKIasi ONMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX M1 HOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIUH;

» COCTaBJISTh YPaBHECHUS DICKTPOIUTHUECKON JUCCOIUAIIMH KUCIIOT, IeJI0YeH U COJIeH,
TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHHS peaKIMii HOHHOTO OOMeHa, ypaBHEHUS PEeaKIIuii,
MOATBEPKAOLIUX CYIIECTBOBAHUE TEHETUUECKOM CBSI3U MEXY BEILIECTBAMU PA3JIMUHbBIX KJIACCOB;
PacKpbIBaTh CYITHOCTb OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN TOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OajaHca 3TUX PEaKInii;



» TPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHHSI, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUH B PA3IMYHBIX YCIOBUSAX;

» BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUECKOTO 3IEMEHTa M0 (GopMyIie COSTMHEHHsSI, MAaCCOBYIO JI0JII0 BELIECTBA B PACTBOPE,
IIPOBOJUTD PACUETHI 10 YPABHEHUIO XMMUYECKOM PEaKIUu;

» coOImonarh MmpaBuia MoJIb30BaHUS XUMUYECKON MOCYI0H 1 1a00paTopHBIM 000PYIOBaHHEM, A
TaKKe MpaBmiia 0OpaIleHus ¢ BEIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMH T10 BBHITIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTIBITOB TI0 TIOIYYEHHIO B COOMPAHUIO Ta3000pa3HbIX BEUIECTB
(aMMMaKa 1 yIJIEKHUCIIOTo ra3a);

» TPOBOJHTH PEAKIINH, ITOITBEPIKIAIOIINE KAYeCTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB!
pacro3HaBarh OMBITHBIM MYTEM XJIOPUA-, OPOMUA-, HOAUA-, KapOoHat-, pocdar-, cunmkar-, cyabdar-
, THJIPOKCHU/I-MOHBI, KATUOHBI AMMOHHS ¥ HOHBI H3YYE€HHBIX METAIIJIOB, IIPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUIECKUX BEUIECTB;

» TPUMEHSTH OCHOBHBIC OTIEPALINU MBICIUTEILHON JIESTETFHOCTH — aHAJIN3 U CHHTES,
cpaBHeHHe, 0000IIeHNe, CUCTEMATH3aINIO, BBISIBIICHUE IPHYNHHO-CIICACTBEHHBIX CBSA3EH — IS
W3yUYCHHS CBOMCTB BEIIECTB M XUMHUECKUX PEAKIINIA, ECTECTBEHHO-HAyYHbIE METO/IbI TIO3HAHUS —
HaOTIOIeHNe, M3MEPEHHE, MOJISITMPOBAaHHUE, DKCTIEPUMEHT (PeaTbHBIA M MBICTICHHBIH).

YACTbHb 3. TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC (68 YACOB, U3 HUX 3 YACA PE3EPBHOE BPEMAI)

Ne HaumeHoBaHMe pa3iesioB U TeM Koa-Bo DJIeKTPOHHbIE 00pa3oBaTe/ibHbIE
n/n NPOrpamMmbl 4acoB pecypchbl
Pa3zoen 1. Ilepéonauanvrvie xumuueckue Poccniickas nekTpoHHas MIKOja.
noHAmMus TpeHa)Kepbl IO OMOIOTUH.
Xumus — Ba)KHAs o0macTb

eCTECTBOSHAHMS M  IPAKTHYECKOH
JIeSATENFHOCTH YeIOBeKa
BemiecTBa 1 XMMHYECKHE PEAKIHH Bubnuoreka [IOK

Pa3zoen 2. Baxcueiimue npeocmagumenu
Heopeanu4ecKux aeulecme
Bo3snyx. Kucnopon. Ilonsitue 06

OKCHJIaX H
Bonopon. [lonsarue o kuciaorax u Y
comix Bu6Gnuoreka
Bona. Pactsoper. IToustre 06 HOK https://m.edsoo.ru/7f41837¢
OCHOBAHHSIX R
OCHOBHBIE KJIacChl HEOPTaHUYECKUX L'}':YPER[—'NK ) )
COEIMHEHHIA. | https://videouroki.net/razrabotki/labo
Pazoen 3. Ilepuoduueckuii 3axon u fgtornaia-rabota-1-izmierieniie-

Ilepuoouueckasn cucmema XumuuecKkux
anemenmos /l. U. Menoeneesa. Cmpoenue
amomoe. Xumuueckan céa3v. OkucaiumenbHo-

60CCMAHOGUMENbHbIE PeaKUUU
IIepnonnueckuit 3aK0H U
[lepuoanueckas cucteMa XUMHYECKUX
anemeHToB /1. 1. MeHneneena.
CrpoeHue aTtoma.

Xumnueckas cBsA3b. OKUCIUTETBHO-
BOCCTAaHOBUTEJIbHbIE PEAKIIUU
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9 KJIACC (68 YACOB, U3 HUX 3 YACA PE3EPBHOE BPEMAI)

Ne
n/n

HaumeHnoBaHue pa3iesioB u TeM
NPOrpaMMblI

KoJ-Bo
JacoB

DJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe
pecypchl

Pazoen 1. Beuwjecmeo u xumuueckue peaxyuu

[ToBTOpeHue u yriyOyneHue 3HAHUU
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjacca

OcHOBHBIE 3aKOHOMEPHOCTH
XUMHUUYECKUX PEaKLNil

ONEeKTpOJUTHYECKAasT  JUCCOLMALUS.
XHMMHUYECKUE PEAKIIMU B paCTBOPax

Paszoen 2. Hememannel u ux coeounenus

OO6mrast XapakTepUCTHUKA XUMUYECKUX
aneMeHToB VIIA-rpynnsl. ['agorenst

OO6mrast XxapakTepUCTHKA XUMUYECKUX
anemeHTOB VIA-rpynmel. Cepa u eé€
COCJTMHEHUS

OO6mrast XapaKTepUCTHKA XUMUYIECKUX
aneMeHToB VA-rpymnmsl. A3ot, pochop
U UX COCAUHECHU S

OO6mrast XxapakTepUCTHKA XUMUYIECKUX
anemeHToB [VA-rpynnel. Yrepon u
KPEMHUH, U UX COCAUHEHUS

Pa3zoen 3. Memannawt u ux coeounenusn

OO01me CBOMCTBA METAIIOB

Baxueiiime MeTauIbl U UX COEOUHEHMUS

Pa3zoen 4. Xumusn u okpyycarowas cpeoa

XUMUSA U OKpyXKarolias cpeia

Poccuiickas anekTpoHHas IIKOJIa.
TpeHaXXephl IO OUOJIOTUH.
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