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COJEP)KAHHUE YYEBHOI'O IIPEJIMETA

8 KUIACC

IlepBoHaya/ibHBIEe XUMHYECKHE TOHATHSA

[Ipenmer xumun. Ponp xumuum B xku3HH 4yenoBeka. Tena u BewectBa. dusznueckue
CBOICTBa BEIIECTB. ArperaTHOe cOocTOsiHUE BemlecTB. [loHsATHE 0 MeTONax MO3HAHMUSA B XMMHHU.
Xumusi B cucteMe Hayk. UncTteie BemecTBa U cMech. CriocoObl pa3ieeHusl CMeCceH.

ATOMBI U MOJEKYJbl. XUMHYECKHE 7yeMeHTbl. CHMBOJIBI XUMHUYECKHX 3JEMEHTOB.
[IpocTeie 1 coXHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOoCcTaBa BelecTB. OTHOCHUTENbHASA aTOMHas Macca. OTHOCHUTENbHASI MOJIEKYJIspHas
Macca. MaccoBas 10J1s1 XUMHYECKOT0 3JIEMEHTA B COEMHEHUU.

dusnueckrue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakius U e€ NpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIEeCTB. XUMHUUECKue ypaBHeHus. Kimaccupukanmus XUMHYECKUX peaKkIuit
(coennHEeHMs, pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

XUMUYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XHUMUYECKOM MOCYI0M, C mpaBuUiIaMu pabOThI
B jabopatopun W mpuémamu oOpamieHus ¢ Ja0OpaTOpPHBIM O0OpYAOBAaHHEM; H3yYEHHE H
ornucanue (pU3NIECKNX CBOMCTB 00pa3IlOB HEOPTAHMUECKHUX BEHICCTB; HAOMOeHUE (PU3HUECKUX
(nnaBneHUe BOCKA, TassHUE JIbJIa, PACTHPAHUE caxapa B CTYIKe, KUTICHHE W KOHJIEHCAIIUS BOJIbI)
U XUMHUYECKUX (FOpEHUE CBEuH, MPOKaJIMBAHME METHOM MPOBOJIOKH, B3aHMMOEHCTBHE Mena ¢
KHCIIOTOM) sIBJICHUH, HAaOIIOJCHUE U ONUCAHUE NMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuui
(paznoxeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3iokKeHHe
runpokcuaa meau(Il) mpu HarpeBanuu, B3auMoneicTBue xenesa ¢ pactBopoM conu menu(ll));
W3Yy4YeHHE CIOCOOOB pasfeieHus cMecei (C MOMOIIbI0 MarHuTa, (GUiIbTPOBaHHE, BhINIApHUBAHUE,
JUCTUUISILMS ), IPOBEJCHUE OUMCTKU MOBAPEHHOW COJIM; HAOJIOIEHNE U OMHCAHUE PE3YJIbTaTOB
MIPOBEJICHUS OTbITA, WIIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MacChl; CO3aHNE MO/IETIE MOJIEeKYJT
(1apocTep;KHEBBIX).

Baskneiinmue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kuciopog — 3J1€MEHT U MPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoja B npupoje, Gpuzndeckue U XMMUYECKHE CBOMCTBA (pEeaKkIMu TOPEHHUS).
Oxcunpl. Ilpumenenue xkucimopoga. CnocoObl TOMy4YEeHHs KHCIOpoga B JabopaTopuu U
npoMbliieHHOCTH. KpyroBopor kuciopona B mpupoje. O30H — aIoTpOnHas MOIUBHUKALIHS
KHUCJIOPO/a.

TernoBoil 3PQekT XUMHUYECKON peakiuH, TEePMOXUMHUYECKHE YpaBHEHMS, 3K30- H
SHAOTEPMHUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arpsA3HEHHE BO31yXa, YCUJICHHE

MApHUKOBOTO AP deKTa, pa3pylieHHe 030HOBOTO CIIOS.



Bogopon — »smemeHT M mpocToe BemecTBO. HaxoxkaeHue Boaopoia B TPHUPOJE,
¢u3nueckre u XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, cnocoObl nonydeHus. Kucmots! u conu.

KonuuectBo BemectBa. Moisib. MonsipHass macca. 3akoH ABorazapo. MossipHblil 00bEM
ra3oB. PacuéTel Mo XuMHU4EeCKIUM ypaBHEHHSIM.

duznueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopsl. Hackluennsie u
HEHACBHIIIICHHBIE PAacTBOpHl. PacTBopuMOCTh BemiecTB B Bojae.MaccoBas 10yisi BEIIECTBa B
pactBope. Xumudeckue cBorcTBa Bojbl. OcHOBaHMs. Pojib pacTBOpPOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoze. 3arps3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudpukanuss Heopranmueckux coenuHeHudd. Oxcuawl. Knaccudukanus OKCHAOB:
cosieoOpa3yromue (OCHOBHBIE, KUCTIOTHBIE, aM(OTepHBIC) U HecosieoOpasytonue. HomeHkmaTypa
OKCHUJOB (MEXIyHapoJaHas M TpuBUaibHas). Du3nyeckre M XUMHUUYECKUE CBOWMCTBA OKCHJIOB.
ITonyyenue oxkcuaoB.

OcnoBanusa. Kimaccudukanusi OCHOBaHMN: IMETOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkiatrypa ocHoBanmii (MEXIyHAapoAHass W TpuUBUaibHAsA). DU3NUYECKHE U XUMHUYECKUE
CBOMCTBa OCHOBaHUU. [losryyeHre OCHOBaHMM.

Kucnotel. Knaccudukanus kucioT. HomeHknmaTypa KHCIOT (MEXIyHapoaHas U
TpuBHasibHas). PuU3NUECKUe U XUMUYECKUE CBOMCTBa KUCIOT. P akTuBHOCTH MetayuioB H. H.
bekerona. [lomydenne KUCIoOT.

Comn. Howmenknatypa cosieit (MexayHapoaHass W TpuBHalibHas). Dusznueckue u
XMMHUYECKHE CBOMCTBaA coiieil. [loryuenue comnen.

['eneTnyeckas CBA3b MEXKAY KJIacCaMH HEOPTraHMUECKHX COSTUHEHHI.

XUMUYECKUI HKCIEPUMEHT: KAaueCTBEHHOE OIpeesieHHEe COJEpKaHus KHUCIOpoaa B
BO3JlyX€; MOJIyYeHHE, COOMPaHUE, pacllO3HaBaHUE U U3YUCHUE CBOMCTB KUCIOPO/1a; HaOII0IeHNE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJAOM M YCJIOBHUS BOSHHUKHOBEHHUS M MPEKPAILICHUS] TOPEHUS
(moxapa); o3HakOoMJeHHE C oOpa3llaMd OKCHUIOB M ONHCAHHWE WX CBOMCTB; MOJydYeHHE,
coOupaHHe, pacrmo3HaBaHUE W H3Y4YEHHE CBOWMCTB BOJOpoAa (TOpeHHe); B3aMMOCIHCTBHE
Bojopoaa ¢ okcuaom meau(Il) (Bo3aMOXXKHO HMCHONIB30BaHHE BHUIEOMATEPUATIOB); HAOJIO/IEHUE
00pa3IioB BEHIECTB KOJIMYECTBOM | MOJIIb; HCCIIEIOBAaHUE OCOOCHHOCTEH PAaCTBOPECHHUS BEIIIECTB C
pa3IMYHOM pPacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OIpPEACIEHHOM MacCOBOM aoJei
pPacTBOPEHHOIO BEIIECTBA; B3aUMOJCHCTBHE BOJbI C METAJIaMH (HATpUEM U KalblIUEM)
(BO3MOXHO HCTIONIb30BAaHUE BUICOMATEPHAIIOB); OIPEACIICHHE PACTBOPOB KHUCJIOT W IIEJIOUEH ¢
MTOMOIIBI0 HMHJIUKATOPOB; WCCIICOBaHHE OOPa3I[OB HEOPTaHMYECKUX BEIIECTB Pa3IUIHBIX
KJIacCOB; HAOMIOZCHHE W3MEHEHUS OKPACKH HHIWKATOPOB B PAcTBOpPaX KHUCIOT U IIENOYeH;

u3ydyeHue B3aummozeiictBus okcuaa Meau(ll) ¢ pacTBopoM CepHOM KHCIOTHI, KHCIOT C



MeTaJUlaMH, PEAKUUMH HEWTpalau3ally; MOJYyYEHHE HEPaCTBOPUMBIX OCHOBAHUMW, BBITECHEHHUE
OJIHOTO0 MeTajula JIPYyTHMM M3 pacTBOpa COJM; PEIICHHE SKCIEPUMEHTAIBHBIX 337ad II0 TeMe
«BakHenmme KiIacchl HEOPraHMYECKUX COCUHEHUN.

Iepuoauuecknii 3akoH u Ilepuoguyeckass cucrema xumMu4ecknx iementos /I, U.
MenpaeseeBa. CtpoeHne aToMOB. XMMHYeCKas ¢BA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBble MONBITKM KIaCCUPUKAMM XUMHUYECKUX 3yieMeHTOB. lloHdaTne o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIE€JIOYHbIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOTeHbI, HHEPTHBIC I'a3bl).
DJeMEeHTBbI, KOTOpble 00pa3yIoT aM(pOTepHbIE OKCUIBI U THIPOKCUIBI.

[lepmonnueckuit  3akoH. llepuogmyeckas  cucteMa  XMMHMYECKUX  AJIEMEHTOB
1. U. Menneneesa. KopoTrkonepuoanas u ajinHHonepuoiHas Gpopmsl Ileproanyeckoil cucteMbl
xumuueckux aneMmeHToB . U. MenneneeBa. Ilepuoasl u rpynmbl. PU3HYECKH CMBICT
MOPSAIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTomMHbIX snep. HW3orombl. InekTpoHsl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMUYECKUX AJ1eMEHTOB [lepuonnyeckoil cucTemsl
. . MenneneeBa. XapakTepUCTUKAa XUMHYECKOIO »JJEMEHTa MO €ro IOJOXEHUIO B
ITepuonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUsS PaJNyca aTOMOB XMMUYECKHUX AJIEMEHTOB, METAININYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO Ipynmnam M InepuojaaMm. 3HadeHue Ilepumoanyeckoro 3akoHa u
IIepuonnueckoil cUCTEMBl XMMHUYECKUX DJIEMEHTOB Ul pa3sBUTUS Hayku M npaxktuku. [, M.
MenaeneeB — y4€HbIN U TPaXKJaHUH.

Xumuueckass  CBSI3b. KoBanentnas  (momsipHass 4 HENOJSApHAsi)  CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUUECKUX 3JIEMEHTOB. llOHHAas CBA3b.

Crenenp  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. llponeccs
OKHCJIEHUS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIH.

XUMHUECKUN HKCHEPUMEHT: HM3y4yeHHe 0Opa3llOB BEIIECTB METAJUIOB U HEMETAJUIOB;
B3aUMOJICHICTBUE THIPOKCUAA LIMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH; MPOBEJECHUE OIBITOB,
WUTIOCTPUPYIOUINX HPUMEPBl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakiuuu
pa3lIoKEHUS, COSTUHEHHUS ).

MexnpeamerHblie CBA3U

Peanu3anust MeXIpeIMETHBIX CBsI3€l MPH M3YYCHUH XMUMHHU B 8 KJlacce OCYIIECTBISIETCS
yepe3 HCIOJb30BaHHWE Kak OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U IOHSATHH,

ABJIAIOIINUXCA CUCTCMHBIMU IJIA OTACJIBHBIX IMPEAMETOB €CTCCTBCHHO-HAYUYHOTI'O IIUKJIA.



OO1ue ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: HAy4YHbIM (akT, TUIOTE3a, TEOpHUs, 3aKOH,
aHaJgu3, CHUHTE3,  Kilaccupukanus,  TEPUOJUYHOCTh,  HAOIIOJEHUE,  DKCIIEPUMEHT,
MOJICTUPOBAHUE, U3MEPEHHE, MOJIEIb, SIBJICHHE.

@duszuka: Marepusi, aToM, OJIJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, HW30TOIIHI,
PaANOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUECKUU 3apsjl, BELIECTBO, Telo, O0BEM, arperaTtHoe
COCTOSIHME BEIIECTBA, ra3, (HU3WYECKHUE BEIMYMHBI, CAMHHIIBI U3MEPEHHs, KOCMOC, IJIAHETHI,
3BE3151, ComHIIe.

buonorwus: porocunres, npxanue, ouocdepa.

I'eorpadusa: armocdepa, rumpocdepa, MuUHEpandbl, TOPHbIE MOPOMABI, MOJIE3HBIC
HCKOITaeMbI€, TOTUTMBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMH4YecKas peakuust

[lepuonnueckuit  3akoH. llepuoguyeckas  cucreMa  XMMHUYECKHX  DJIEMEHTOB
. . MenneneeBa. CtpoeHre atoMoOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWMCTB XMMHUYECKUX
9JIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalus, KaJlblMs W HUX COCAUHEHUH B COOTBETCTBUH C
MOJIOKEHUEM 3J1eMEHTOB B [lepuoanueckoi cucteMe U CTPOCHUEM MX aTOMOB.

Crtpoenue BellecTBa: BUIbl XUMHUYECKOW CBSI3M. THUIBI KPUCTALNIMYECKHUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBA OT THUIA KPHUCTAUIMYECKON pPEIETKH U BHUAA XUMHYECKOU
CBSI3U.

Knaccudpukanus w HOMEHKIATypa HEOPTaHMYECKHUX BEHICCTB (MEXKIyHapoaHas U
TpUBUAJbHAsA). XHUMHUYECKHE CBONCTBAa BEIIECTB, OTHOCSIIMXCA K PAa3JIMYHBIM KJlaccaM
HEOpPraHMYECKHX COCTUHEHHH, TeHETUYECKas CBSA3b HEOPraHUYECKNX BEIIECTB.

Knaccudukanus XuMHUUeCKUX peakiuil Mo pa3IudHbIM MPU3HAKaM (TI0 YHUCIY M COCTaBY
yYacTBYIONIMX B PEaKIUU BEHICCTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHCHHUIO CTEIEHEH
OKHUCJICHUST XUMUYECKUX DIIEMEHTOB, MO0 OOPaTUMOCTH, MO YYACTHIO KATaIM3aTopa). DK30- H
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTe 0 cKOpoCTH XMUMHUYECKON peakiuu. [loHsTe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOTeHHBIX M TE€TePOreHHBIX peakmnusax. [loHsTtue o
XUMUYECKOM paBHOBecHU. DaKTOPHI, BIMSIONIME HA CKOPOCTh XUMHUYECKOW pEakUud U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCAUTENFHO-BOCCTAHOBUTEBHBIE PEAKIUN, SJIEKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTAHOBUTENHHON peaknuu. COCTaBIeHHE YPAaBHEHHH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX

peakuuii ¢ UCIOIb30BaHUEM METO/1a FIEKTPOHHOTO OalaHca.



Teopust >IEKTPONUTHYECKOM JOUCCOUMALMU. OJEKTPOJMUTBI U HE- DIIEKTPOJIMTHIL.
Karuonsl, annonsl. MexaHu3m JuccolMaliy BEHIECTB € PA3JIMYHBIMU BUJAMH XUMHYECKOU
cBsi3u. Ctenenp auccounanyy. CUIIbHBIC U ca0ble AIEKTPOIHTHL.

Peakuuu noHHoro ooMeHa. YcCioBUSl MPOTEKaHUS PEAKIMil HOHHOTO OOMEHa, MOJIHBIEC U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBAa KUCJIOT, OCHOBAaHUM U COJIEH B CBETE
MpeiCTaBIeHUl 00 >3JEKTPOIUTUYECKON auccouuanuu. KauecTBEHHbIE peaklUd Ha HOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.

XVWMHUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMHU KPHUCTAUIMYECKUX PELIETOK
HEOpPraHMYECKHX BEIIEeCTB — METAJJIOB U HEMETAJUIOB (TpaduTa U alMasa), CIOKHBIX BEIIECTB
(xJopuma HaTpus); HUCCIENOBaHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peakuuu OT
BO3JICHCTBUSl pa3IUYHbIX (PAKTOPOB; MCCIEIOBAHUE AIEKTPONPOBOJIHOCTH PACTBOPOB BEILECTB,
mpouecca  JUCCOLMALMU  KHUCIOT, IejJoueid M cosed  (BO3MOXHO  MCIIOJIB30BAaHUE
BU/IEOMATEPHAJIOB); MPOBEIECHUE ONBITOB, WUIIOCTPUPYIONIUX NPU3HAKU NPOTEKaHMs PEaKIIUi
HOHHOTO oOMeHa (oOpa3oBaHHME OcCajKa, BBIICICHHE Ta3a, OOpa30BaHHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOUINX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPeakluil (ropeHue, peakuuu
pasioKeHUsi, COEIUHEHMs); pacllo3HaBaHUE HEOPraHWYECKUX BEIIECTB C  [OMOLIBbIO
KAaueCTBEHHBIX PEAaKIMI HA MOHBI; PELIEHUE YKCIIEPUMEHTAIIBHBIX 3a1a4.

HeMeTa/uibl M UX COeIMHEHUS

OOmiasi xapakTepucTHKa rajnoreHoB. OcCOOEHHOCTH CTPOEHMS AaTOMOB, XapaKTEpHbIE
crernieHu okucineHus. CtpoeHue M (U3MUECKUE CBOWCTBA MPOCTHIX BEHIECTB — TaJOrCHOB.
XUMHUYECKHE CBOICTBa Ha NpuUMepe Xyopa (B3aMMOJIEHCTBHE C MeETaJUIaMH, HEMeTaJllaMH,
mienioyamu).  XsopoBogopon. ConsiHas KHUCIOTa, XUMHYECKHE CBOWMCTBA, IOJy4YECHHE,
npuMeHeHue. JleiicTBre Xjiopa 1 XJ0pOBOJIOPO/Ia HA OPraHU3M YesloBeKa. BakHeillre XJI0publ
U UX HaXO0XJIEHHUE B IPUPO/IE.

OOmrast xapakrepuctuka syeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHMS.

Crpoenne u (u3HUECKHe CBOWCTBA IMPOCTHIX BEHIECTB — KHUCIOpOAA U CEpHI.
AnnorponHble MOAU(DUKAIIUU KUCIOPOJa U Cepbl. XUMUUYECKHE CBOMCTBa cepbl. CepoBoaopOI,
CTpoeHue, GU3NIECKUe U XUMHUIECKHE CBOHCTBA. OKCHIIBI Cephbl KaK MPEACTaBUTENN KUCIOTHBIX
okcugoB. CepHasi KHCIIOTa, (PU3NYECKHE M XUMHUUYECKHE CBOICTBa (0OIIMe Kak MpeacTaBUTENs
KJIacca KUCTIOT U crieruduieckue). XuMUUYeCKHe peakIiliu, JeKallie B OCHOBE IPOMBIIIIEHHOTO
crocoba mostydeHus cepHoil KucioThl. [Ipumenenue. Conu cepHOM KHCIOTHI, KaueCTBEHHas
peakmusi Ha cyinbdar-uoH. Haxoxmenue cepbl W €€ COeAMHEHUN B TPHUpPOAEC. XUMHUECKOE
3arpsi3HEHUE OKPYXKAlOUIEH Cpelpl COENMHEHUSMU Cepbl (KUCIOTHBIE IOXKAH, 3arps3HEHHE

BO3/lyXa M BOJOEMOB), CTIOCOOBI €r0 MPEIOTBPAIICHHUS.



OOmiast xapakTepucThka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHMUS.

A30T, pacrpocTpaHeHHEe B MPHUpoJE, PU3NUECKHe U XUMHUUECKUe cBoicTBa. Kpyrosopor
a3oTa B TIpHpoje. AMMHMAK, €ro (Qu3MUecKMe U XUMHUYECKHE CBOMICTBa, MOJyuyeHHE U
npuMeHeHre. Comum aMMOHMSA, UX (QU3MYECKHEe M XHUMHYECKHE CBOMICTBA, INpPHUMEHEHHE.
KauecTBeHnHast peakiusi Ha MOHBI aMMOHHUS. A30THasl KUCIIOTa, €€ MOoJy4yeHHue, (pu3nyeckue u
XAMHAYECKHE CBOWCTBa (00IIME KaK MPEACTaBHTENA Kilacca KHCIOT M Crenu(pUuecKue).
Hcnonbp3oBaHue HUTPATOB M COJEH aMMOHHMS B KauyeCTBE MUHEPAIbHBIX YIOOpEHUil.
XUMHUECKOE 3arps3HEHUE OKpPY)KAIoLIeH Cpelbl COSAMHEHUSIMM a30Ta (KHCIOTHBIE OXIH,
3arpsi3HEHUE BO3/1yXa, TOUBHI U BOJOEMOB).

®ocdop, amnorponnsie Moaupukauuu pocdopa, GU3NUECKUe U XUMUUYECKUE CBOMCTBA.
Oxcun dochopa(V) u dochopnas kuciora, GU3NUECKUE U XUMUYECKHE CBOWCTBA, MOTyUYCHHE.
Hcnonb3oBanue GochaToB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

OO6mrast xapakTepucThKa 3JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHMS.

VYrnepon, amuioTponHele MOAM(HKALNHK, PACIPOCTpPAaHEHHE B MpUPOAE, (U3UYECKUE U
XUMHYecKkHe cBoicTBa. AncopOuus. Kpyrosopor yriaepona B npupoje. OKCHIBI yriepoaa, ux
¢usnyeckue M XUMHMYECKHE CBOMCTBA, JeicTBUE Ha JKHUBbIE OpraHU3Mbl, IOJIy4YECHUE
Y TIpUMEHEHNe. DKOJOTHYECKHUE MpOOJIeMbl, CBs3aHHbIE ¢ okcuaoM yriepoma(lV); rumoresa
r7100a7IbHOTO MOTEIJICHNUsI KJIMMAaTa; MapHUKOBBIA 3¢ ¢dekT. YrompHas KHCIOTa M €€ COJH, UX
¢u3nyeckre U XMMUYECKHE CBOWCTBA, MOJy4YeHHE M NMpuMeHeHHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbl. lcnosnb3oBaHue KapOOHATOB B OBbITy, MEAMLUHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO35IMCTBE.

IlepBoHayasbHbIE NOHATHSA 00 OPraHMYECKHUX BELIECTBAX KaK O COEAMHEHHUSX yriepoja
(MeTaH, 3TaH, ATWIEH, alleTWIEH, 3TaHOJ, IJIMLEPHUH, YKCycHas Kuciora). Mx cocraB u
xuMudeckoe cTtpoeHue. [loHsTHE O OMONIOTMYECKM BaXKHBIX BEIIECTBAX: MXHpax, Oenkax,
YyTIEBOJAaX — W HMX POJIM B JKM3HM 4YeJIOBEKa. MarepualbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnvyeckne M XHUMHUYECKHE CBOWCTBa, MOJY4YCHHE M IPHUMEHECHHE.
Coenunenus kpemHuss B mnpupoae. OOmme mnpencraBieHuss o0 okcuae kpemHus(IV) u
KpeMHHMEBOH kucioTe. CHIMKAThl, UX HCIOJb30BaHUE B OBITY, MEIUIMHE, POMBIIUICHHOCTH.
Bakneiiime cTpouTelbHbIE MaTepHalibl: KepaMHKa, CTEKJIO, LIEMEHT, OETOH, XeJle300€TOH.
[Ipo6embl 6€30MaCHOTO UCTIONIB30BAHMSI CTPOUTENBHBIX MATEPUAIIOB B IIOBCEHEBHOM KU3HU.

XUMHUUECKUN HKCIEPUMEHT: H3ydYeHHEe O00paslloB HEOPraHMYECKHX BELIECTB, CBOWCTB

COJITHOM KHUCJIOTBI; ITPOBCACHHEC KaUCCTBCHHBLIX peaKI_[I/Iﬁ Ha XJIOPHUA-HUOHBI H Ha6JHO,Z[eHI/Ie



MPU3HAKOB HMX TMPOTEKAHWS;, ONBITHI, OTpaxaromnme (U3NIECKHEe W XHMHUYECKHE CBOWCTBA
rajoreHOB U UX COCAMHEHUHN (BO3MOXKHO HCIIOJIb30BAHHE BHICOMATEPUATIOB); O3HAKOMIICHUE C
oOpa3iaMu XJOpUAOB (TAJOTCHHIOB); O3HAKOMJICHHE C OOpa3laMu cepbl U €€ COCIMHEHUSIMU
(BO3MOXKHO HCHOJB30BAaHUE BHUIECOMATEpPUANIOB); HAOIIOACHHE Tpollecca OOyTIMBaHHs caxapa
MoJi JACWUCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3yYEHHE XUMHUYECKHUX CBOWCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHL, MPOBEJACHHE KAYECTBEHHON peakiuu Ha CcyiabpaT-UOH H
HaOJIFOJICHUE TIpU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3NYCCKUMHU CBOMCTBAMH a30Ta,
dbochopa m ux coenuHeHUN (BO3MOXKHO HCIIOJI30BAHHE BHUACOMATEPHANIOB), oOpaslnaMu
a30THBIX M (QocOopHBIX YIOOpEeHHit; MoixydeHHe, coOMpaHUe, pacrno3HaBaHHE MU H3YUYCHHE
CBOMCTB aMMMaKa; MPOBEICHHE KAYECTBCHHBIX PEAKIMHA HAa MOH aMMOHHUA U ¢docdar-uoH u
M3y4YeHHEe MPU3HAKOB MX MPOTEKaHUs, B3aUMOJEHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI
C MeJbI0 (BO3MOYKHO UCIOJIB30BAHUE BHICOMATEPUANIOB); U3YYCHHE MOJIETIeH KPUCTATUTHYECKUX
peméTok anmasa, rpadura, QyniepeHa; 03HAKOMIEHHE C MPOIIECCOM afcOPOIMU paCTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YyIIEM M YCTPOMCTBOM TPOTHBOTasa; TOJy4YeHHE, COOUpaHHE,
pacrno3HaBaHUE U M3YYECHHUE CBOMCTB YIJIEKHUCIIOrO Ta3a; MPOBEACHHE KAUECTBEHHBIX PEAKIMI Ha
KapOOHAaT- W CUJIMKAT-WOHBI ¥ M3YYCHHE TIPU3HAKOB WX TMPOTCKAHWs; O3HAKOMIIGHHE C
MPOAYKIHMEN CHIMKATHOW NMPOMBIIIIEHHOCTH; PEIICHHE SKCIEPUMEHTAIBHBIX 33Jad MO0 TeMe
«Baxknenine HeMeTaJIbl K UX COCOUHEHHS).

MeTa/lIbI M MX COEeTUHEHHUS

OO0miast xapakTepucTHKa XHWMHUYECKUX JJIEMEHTOB — METAUIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuoguueckon cucreme xumuueckux aiemMeHToB 1. 1. Menneneesa u crpoeHus
atoMoB. CTpoeHME MeTaIOB. MeTtamauyeckass CBsI3b M MeETaJUIM4YEeCKas KpUCTaUIMYecKas
pelméTKa. DIEKTPOXUMUYECKUN Pl HAnpsHKEHU MeTamoB. Du3nyueckue M XUMHUYECKHUE
cBoicTBa MeTauioB. OOmMe crnocoObl MoydeHus: MeTauioB. [IoHsITHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3un. CIUiaBkl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHE B OBITY M MPOMBIIIIJICHHOCTH.

[Ilenounbie Metamnel: nojioxkenue B [lepronnyueckoi cucreMe XMMHYECKHX AJIEMEHTOB
. . Mengeneena; CTpO€HHE X aTOMOB; HaxOXkAeHUE B npupoje. OU3nyeckue u XUMUIECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpUs U Kanus. [Ipumenenue
IIECIOYHBIX METAJIJIOB M UX COSINHEHHIA.

[IlenoyHo3eMenbHBIE METAUIBI MArHUM M KaJbLMU: MOJIO)KeHUE B Ilepuoanueckon
cucreme xumMudeckux snemeHToB JI. M. MenpaeneeBa; CTpOo€HME MX ATOMOB; HaxO0XXICHUE B
npupoae. Ouznueckne U XUMUYECKHE CBOMCTBA MAarHWs M Kajablus. BakHeiline cOequHEHUS

KanbIus (OKCHII, THAPOKCU], cOH). JKECTKOCTH BOJIBI U CITIOCOOBI €€ YCTpaHEHHUS.



Amomunuii: nionoxkenue B Ilepuoanueckolt cucreme xumuyeckux snemeHtoB 1. U.
MeHneneeBa; cTpoeHHE aTOMa; HaXOoXAeHHE B npupojae. dusndyeckue u XUMHUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCU/IA U THIPOKCH/IA ATFOMHHHUS.

Kenezo: monoxenne B Ilepuoamueckoil  cucremMe  XMMHUYECKHMX  DJIEMEHTOB
. . MenneneeBa; CTpoeHHE aTOMa; HaxokJeHUe B mpupoge. Dusndeckne M XUMHUYECKUE
cBoicTBa xene3a. Okcuasl, THAPOKCUIL U comu xenesa(ll) u xeneza(lll), nx cocras, cBoiicTBa
Y TIOJTyYCHHUE.

XUMHUYECKUH JKCIEPUMEHT: O3HAKOMJICHHE C oOpas3llaMd METaJUIOB U CIUIABOB, HX
(u3nuecKUMU CBOWCTBAMHU; H3yUY€HUE PE3yJbTaTOB KOPPO3UM METAIOB  (BO3MOKHO
WCIIOIB30BaHUE BHIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICUCTBHS OKCHA KabIlUs U HATPH
C BOJIOM (BO3MO’KHO MCITOJIb30BAaHUE BHICOMATEPHAIIOB); UCCIICIOBAHNE CBOMCTB JKECTKOM BO/IBI;
mpolecca TOpPeHHs jKele3a B KHUCIOpoAe (BO3MOXHO HCIIOJNIb30BAHHE BHJIEOMATEPHAIOB);
MIPU3HAKOB MPOTEKAHUSI KaUeCTBEHHBIX PEaKIIMii Ha NOHBI (MarHus, Kalblus, aJlOMUHUS, [IMHKA,
xkenesa(ll) m xenesa(Ill), memau(Il)); HaOmomeHWe W omMMCaHWE TIPOILIECCOB OKpAIIMBAHUS
IJJaMEHU MOHAMH HATpHsl, KU W KaibIHs (BO3MOXKHO HCIIOJIB30BAHHE BHJIEOMATEPHANIOB);
uccienoBaHue aM(pOTEPHBIX CBONCTB TUAPOKCHIA ATFOMUHUS U TUAPOKCHIA IUHKA; PEIICHUE
SKCHEPUMEHTAIBHBIX 33724 10 TeMe «BaxxHel e MeTauibl U UX COSAUHEHUS.

Xumus 4 OKpYy:Kaomas cpeaa

HoBble Matepuansl n TexHOJOrHHM. BemecTBa M Marepualibl B MOBCEAHEBHOM KU3HU
yesioBeKa. XUMUs U 310poBbe. bezonacHoe MCMOIb30BaHNE BEIIECTB U XUMUYECKUX PEAKIUN B
obiTy. IlepBas moMoOIb MPU XUMHYECKUX OXKOTax M OoTpaBieHHsX. OCHOBBI JKOJIOTHYECKON
rpaMOTHOCTH. XHMMHYECKOE 3arps3HEHUE OKpyKarmled cpeasl (mpeaenbHas I0MycTUMast
koHueHtpanus Bemects — [1JIK). Ponb xuMuu B perieHUN 3KOJIOTHIECKUX TPOOIIEM.

[TpupoaHbIC HCTOYHHUKH YTIIEBOAOPOIOB (yroJib, IPUPOIHBIN ra3, HEPTH), MPOTYKTH UX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIIIICHHOCTH.

XUMUYECKUH DKCIEPUMEHT: U3y4eHHe oOpa3lloB MaTepuanoB (CTEKJIO, CILIABBI
METaJJIOB, MMOJIMMEPHBIE MAaTEPHUAIIBI).

MexnpeameTHble CBSI3U

Peanuzarust MeXNnpeMETHBIX CBS3EH MPU U3yUYEHUH XUMUU B 9 KJacce OCyIIECTBISIETCS
4yepe3 WCHONb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHATUH, TaK U TOHATHIA,
SIBIISIOIIUXCS. CUCTEMHBIMH JJII OTHCNBHBIX MPEAMETOB ECTECTBEHHO-HAYYHOTO IIMKJIIA.
Peanusanus MexnpeaMeTHBIX CBA3EH NIPHU MU3YYEHHH XMMHH B 9 KJlacce OCYIIECTBIIETCS Yepes3
WCIIOb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUM, TaK W TOHSATHUH, SBISIONIUXCS

CUCTCMHBIMH JJI1 OTACJIBHBIX IPCAMCETOB €CTCCTBCHHO-HAYYHOI'O [IUKJIA.



OOmme ecTecTBEHHO-HAYYHbIC MOHSATHA: HAy4HBIH (aKkT, THIIOTE3a, 3aKOH, TEOpHS,
aHaIu3, CUHTE3, KJ1accuuKanus, IEPUOIUYHOCTD, HaOII0IeHue, DKCIEPUMEHT,
MOJICIMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOTIOTHSI, MAaTEPHAIIBL.

®usnka: marepusi, aTOM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHI, W30TOIbI,
palMOaKTHBHOCTb, MOJICKYJIa, OJIEKTPUYECKUI 3apsA, MPOBOAHUKH, MOJIYHPOBOIHUKH,
IVIIIEKTPUKY, (POTOPTIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSHHUE BEINECTBA, Tras,
pacTBOp, PaCTBOPUMOCTh, KPHUCTAJUTMUECKAs PEMIETKA, CIUIABbI, (U3WYECKHE BEITHYUHBI,
€IMHUIIBI U3MEPEHUs], KOCMUUECKOE IPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocuntes, neixanue, O6mocdepa, dKOcUCTEMa, MHUHEpAIBHBIE YI0OpEeHUS,
MHUKPOIJICMEHTEI, MAKPO3JIECMCHTEI, ITMTATCIIbHBIC BEIICCTBA.

I'eorpadusa: armocdepa, runpocdepa, MuUHEpadbl, TOPHbIE MOPOJABI, MOJIE3HbIE

HCKOIIaeMbl€, TOTUIMBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA YYEBHOI'O IIPEJIMETA
«XUMMUs» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA3OBAHMUSA

B menom pesynbraTel ocBoeHus: odydaromumucs ¢ 3P yueGHOro mpeamera «XuMus»
JOJKHBI COBIIAZaTh C pe3ylbTaTaMu MPUMEPHON paboyeil MmporpaMMbl OCHOBHOTO OOILEro

obOpazoBanusi. Hanbomnee 3Ha4NMBIMU SBIISFOTCS:

JIMYHOCTHBIE PE3YJIbTATHI:

MOTHUBAIMS K 00YUYEHUIO U LI€JICHAIIPABICHHOM [T03HABATEIbHOM J1€ATEIIbHOCTH;

YCTaHOBKAa HA OCMBICIIEHHE JIMYHOIO OIbITa, HAOIIOAEHUH 3a XMMHUYECKUMHU
JKCIIEPUMEHTAMY;

OpHEHTAIMsI Ha MpaBWa WHAMBUIYAJIBHOTO U KOJUIEKTMBHOTO 0€30MacHOr0 MOBEICHHS
IIPY B3aUMOJICHCTBUU C XUMUYECKUMU BEILIECTBAMU U COEUHEHUAMY;

MPaKTUYECKOe U3ydeHue npodeccuil 1 Tpyaa pa3IuyHOro pojia, B TOM YHCIIE HAa OCHOBE
MPUMEHEHUS U3y4aeMoro MpeIMETHOr0 3HaHUsl (HallpuMep, JJabOpaHT XUMUYECKOTO aHAIN3a);

YBaXXEHHE K TPYy U pe3yJibTaTaM TPYyIOBOU JAESATEIBbHOCTH;

TOTOBHOCTb K OCO3HAaHHOMY IIOCTPOCHHUIO JaJbHEWIIEH WHIMBUIYAJIBbHOW TPAEKTOPHUH
o0pa3oBaHUS HAa OCHOBE OPHUEHTHPOBKM B Mupe Tmpodeccuii u mpodeccuoHaIbHbIX
MIPEANOYTEHNH, YBaXKUTEIIbHOTO OTHOLLIEHUS K TPYAY;

OCO3HaHME CBOETO MOBEAEHUS C TOYKH 3PEHUS ONACHOCTU WM 0€30MacHOCTH Uil celst
WM JUIs1 OKPYIKAIOIINX;

OCHOBBI  DKOJIOTHYECKOH KYJbTYPHI, COOTBCTCTB}HOH.[GI’I COBPCMCHHOMY  YPOBHIO



9KOJIOTUYECKOTO  MBILIUIEHUS,, MPUOOpPETEHHE OMbITa 3KOJOIMYECKH OpPUEHTHPOBAHHOM
MIPaKTUYECKON JAESITEbHOCTU B )KU3HEHHBIX CUTYAlIMSIX;

OCO3HaHHUE IOCJIEJCTBUI U HENPUATHE BPEIHBIX NMPUBBIYEK (YNOTPEOJIEHUS AIKOroJs,
HapKOTHKOB, KypeHHsI) U MHBIX (GOpM Bpeaa /Ui GU3NYECKOTO U ICUXUYECKOr0 3/10pOBbs;

IIPUHATHE PEUICHUM B XM3HEHHOW CHUTyallUM HAa OCHOBE IIEPEHOCA IIOJYUYEHHBIX B XOJE
0o0y4eHHUs 3HAHUW B aKTyaJIbHYI0 CUTYaLUIO, BOCTIONHATH Je(UIUT UHDOpMALIHH;

TOTOBHOCTh OTOHMpaTh W HCIOIB30BATh HYXKHYIO HH(POPMALMIO B COOTBETCTBHH C

KOHTEKCTOM >KM3HECHHOM CUTyalluu.

METAINIPEJMETHBIE PE3YJIbTATBI

Ogniadenue ynugepcanbHbIMu yueOHbIMU NOZHAGAMETbHBIMU 0CUCMEUAMU:

BBISBJISITH IPUYMHBI U CIIEACTBUS IPOCTHIX XUMUUYECKUX SIBJICHUN;

OCYILECTBIISAITh CpPaBHEHHE, KIACCU(DUKALMIO XMUMHUYECKHX BEIIECTB IO 3aJlaHHbIM
OCHOBAHMSAM U KPUTEPUAM JIJIsl yKA3aHHBIX JJOTMUYECKUX ONEpaLnii;

CTPOUTH JIOTMYECKOE CYXJACHHE IIOCI€ NPEIBApUTENIbHOTO aHaju3a, BKIIIOYAIOIIEe
YCTaHOBJIEHUE IPUUYUHHO-CIIEACTBEHHBIX CBA3EH;

BBISABIIATH 1€(DUIIUTH HH(POPMAIIUH, TAHHBIX, HEOOXOIUMBIX JUIS PEIICHHS TOCTABICHHON
3aJauu;

peoOpa3oBbIBaTh HHPOPMAIUIO U3 OJHOTO BUA B Apyroi (TaOnuily B TEKCT U IIp.);

CO3/1aBaTh, IPUMEHITh U NPeoOpa30BbIBaTh 3HAKW U CHUMBOJIBI, MOJEIM U CXEMBbI IS
pereHus yueOHBIX U TTO3HABATENbHBIX 33/1a4 C TIOMOIIBIO I1eJarora;

C HOMOIIbI0 Mefarora MpPOBOAUTh XMMUYECKHH OIBIT, HECIOXKHBIM SKCIIEPUMEHT, IS
YCTQHOBJICHUsI OCOOCHHOCTEH O0OBEKTa M3Y4YeHMs, IPUYMHHO-CIECACTBEHHBIX CBs3€H W
3aBUCHUMOCTEH 0OBEKTOB MEXTy COOOIA;

C TMOMOIIBIO TEJJarora Wi caMOCTOSTENbHO (POPMYIHPOBATH OOOOIIEHUS! M BBIBOJBI I10
pesyJbTaTtaM MPOBEJCHHOTO HaOJIIOJCHHS, OIIbITA;

IPOTHO3UPOBATh BO3MOYXKHOE PAa3BUTHE XUMHUYECKUX MPOLIECCOB U UX MOCIEICTBHS;

UCKaTh WM OTOMpaTh MH(OpPMAlMIO WIM JlaHHbIE W3 MCTOYHMKOB C YYETOM
MpeIOKEHHON yueOHOM 3a/jauu 1 3aJaHHBIX KPUTEPHEB.

O¢n1adenue ynueepcanbHblMu y4eOHbIMU KOMMYHUKAMUEHBIMU 0CUCHEUAMU:

OpPraHu30BBIBaTh yueOHOE B3aMMOJEHCTBME B TIpynne (OonpeaensiTh oO0Iue ey,
pacupenensTh PO, T0OroOBapuBaThCs APYT C APYTOM H T. 1.).

C TIOMOIIIBIO M€/1arora WIu CaMOCTOSITENIbHO COCTABIATh YCTHBIE U MMCbMEHHBIE TEKCTHI C
HCII0JIb30BAHUEM MIUTIOCTPATUBHBIX MaTEPUAJIOB JIJISl BBICTYIUICHUS NIEPE]] ay JUTOPHEH;

OpraHHU30BbIBATDH yqe6Hoe COTPYAHUUCCTBO U COBMECTHYIO ACATCIBHOCTb C YUUTCICM U



CBEpCTHHUKaMH; paboTaTh MHANBUAYAIbHO U B TPYIINE: HAXOIUTH 00Illee pelIeHne U pa3peaTh
KOH(QJIMKTBl HAa OCHOBE COIJIaCOBaHUS MO3UIMI M ydeTra HHTEpEcOB; (OpMYJIUPOBATH,
APryMCHTUPOBATH U OTCTAUBATH CBOC MHCHUC,

OLICHMBAaTh KAa4eCTBO CBOEr0 BKJIaJa B OOMIMH MNPOAYKT, MPUHUMATh WU Pa3AesiTh
OTBETCTBEHHOCTb U MPOSBISTH TOTOBHOCTH K MPEOCTABIECHUIO OTYETA MEepe/l IPYIION.

Ognadenue yHugepcanbHbolMu Y4eOHbIMU PECYTAMUCHBIMU OCICMEUAMU:

oOHapyuBaTh W (HOPMYJIHPOBATH YYCOHYIO TPOOJIEMy, OMPENCNATh IeNIb y4eOHOU
NeATETbHOCTH;

BJIa/IETh OCHOBAMH CAMOKOHTPOJISl, CAMOOIICHKH, MIPUHATHS PEUICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOU ¥ MO3HABATEIHLHOU JEATEIBHOCTH;

COOTHOCHUTHL CBOH I[efICTBI/ISI C IIAaHUPYEMBIMHU PE3YyJIbTaTaMU, OCYIICCTBIATE KOHTPOJIb
CBOCH NIEATENHHOCTH B MPOIIECCE JOCTMIKCHHS PE3YJIbTara, ONPeNessaTh CIOCOOBI IEHCTBHUI B
pamMKax TpPeIJIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIOIICICS CUTYaIINEH;

JaBaTh aACKBATHYIO OLICHKY CUTYallUH U NpCJiaraTthb jiaH €€ U3MCHCHHA

IIPEIBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPU PEIICHUN YUEOHOM 3a1a4u;

MOHUMATh TMPUYHMHBI, TIO KOTOPHIM HE OBbUT JOCTUTHYT TpeOyeMblii pe3ynbTar
NEeSTEIbHOCTH, OMPEENATh MO3UTUBHBIE U3MEHEHUS U HANpaBlIeHUs, TpeOyrolue aaapHeien
paboTHI;

OCO3HAHHO OTHOCUTHCS K APYIroOMYy YCJIIOBCKY, CI'0 MHCHHIO.

NPEJMETHBIE PE3YJIBTATbHI

B cocrtaBe mnpenMeTHBIX pe3yabTaTOB IO OCBOEHHUIO 0053aTENbHOTO COJEpKaHUs,
YCTAaHOBJICHHOTO JIaHHOW MPUMEPHOW paboueil MporpaMMOM, BBIACIAIOT: HAy4YHbIC 3HAHMS,
YMEHUS M CHOCOOBI JEWUCTBHM, crnenupuueckue JUisi yueOHOro mpeamera «XUMHsD», BUIbI
NeSTETbHOCTH 10 TOJIyY€HHIO HOBOIO 3HAaHUS, €ro WHTEepHpeTaluy, NpeoOpa3oBaHUIO H
MIPUMEHEHMIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYyallUsAX:

o NPEJCTaBICHUE O 3aKOHOMEPHOCTSAX U IIO3HABAEMOCTH SIBICHUH IPUPOIBI,
MMOHWMaHNe OOBEKTUBHOW 3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJIbTyphl M MPAKTUYECKOH NEATETPHOCTH YeJOBEKa B
YCIOBHUAX COBPEMEHHOIO OOIIECTBA; MOHMMAaHHE MECTa XUMHUHU CPEIH JPYIHMX €CTECTBEHHBIX
HayK;

o BJIaJICHME OCHOBAaMH MOHATHMHOrO ammapaTa ¥ CHUMBOJIMYECKOIO S3bIKa XUMHUH
JUIs COCTaBlIeHHs (OPMYJI HEOPraHMYECKHX BEIIECTB, YPAaBHEHHUM XMMHUYECKMX peakiuil (c

OMOpPOH Ha AITOPUTM Y4YeOHBIX NEHCTBHIA); BIAJCHHE OCHOBAMH XMMHYECKOW HOMEHKIATYPHI



(IUPAC u TpuBHaIbHON) MU yMEHHE HCIOJIB30BaTh €€ I pEIIeHUs yuyeOHO-TI03HABATEIbHBIX
3a/1a4 C TOMOIIBIO YYUTEJS; YMEHUE UCTIONB30BaTh MOJIETH JJIsl OOBSICHEHUS CTPOCHUSI aTOMOB U
MOJIEKYJI 110 aITOPUTMY C OIIOPOM Ha ONpeCIICHHUS;

. MPEACTABICHUE O CUCTEME XUMUYECKUX 3HAHUN U YMEHUE C MOMOIIbIO YUUTEIs
MPUMEHATh CUCTEMY XUMUYECKHX 3HAHUM NIl YCTAHOBJIEHUS B3aMMOCBSI3€M MEXIYy U3yUE€HHBIM
MaTepuasoM M IpU MOJTYYSHHH HOBBIX 3HAHUH, a TaKKe B IMPOILIECCE BBIMOIHEHUS Y4eOHBIX
3aIaHUK 1 TTpU paboTe ¢ UCTOUHUKAMU XUMHYECKON HH(POPMAIINH, KOTOpasi BKIIIOYACT:

BOKHEUIIINE XUMHUYECKUE MOHATHS: XUMUYECKUM AJIEMEHT, aTOM, MOJIEKYyJa, BEIIECTBO,
MIPOCTOE U CII0KHOE BEIIECTBO, OTHOPOIHAS U HEOJHOPOHASI CMECh, OTHOCUTEJIbHbIE aTOMHAs U
MOJIEKYJISIpHAsi MacChl, KOJMYECTBO BEIECTBA, MOJb, MOJSPHAas Macca, MOJSIPHBIA 00BeM,
OKCHJI, KUCJIOTa, OCHOBaHUE, COJb (CpemHss), XMMHYECKas peaklus, peakluud COEeIUHEHUS,
peaKkIu pPa3joKEHUs, PEaKIUu 3aMEIICHMs], PEeaKIMu OOMeHa, TeTuioBOM A(QeKT peakiuw,
9K30- U DHAOTEPMHUYECKHUE PEAKLUHU, PACTBOP, MAcCOBas 10JiI XUMHUYECKOIO 3JIEMEHTa B
COEIMHEHUH, MaccoBasi J0Jsl U MPOLIEHTHAs KOHIIEHTPALMs BELIECTBA B PacTBOpE, AP0 aToma,
JNIEKTPUYECKUN CJIOW aTomMa, aTOMHAas OpOWTanb, paJWyC aTOMa, BAJIEHTHOCTb, CTEIEHb
OKHCJICHUSI, XHMHYECKas CBS3b, OJIEKTPOOTPUIIATEIHLHOCTh, TOJSIPHAS W HEMOJspHas
KOBAJICHTHAsI CBSI3b, HIOHHAS CBSI3b, METAJUIMYECKAS CBSI3b, KPUCTAJUITMYECKAs pelIeTKa (ATOMHas,
VOHHAsI, METAJJTNYECKasi, MOJIEKYJIsipHasi), HOH, KaTHOH, aHUOH, DJIEKTPOIHUT M HE AJICKTPOJIHT,
JNEKTPOJIUTUYECKAsT ~ JUCCOLIMALMS,  PEeaKUd  HOHHOTO  OOMEHa,  OKHCIMTEIbHO-
BOCCTAHOBUTEILHBIC PEAKIMH, OKUCIUTEIh U BOCCTAHOBUTEIh, OKHCICHHE W BOCCTAHOBJICHHE,
INEKTPOJIH3, XUMHUYECKOE paBHOBECHE, OOpaTHMBIE ¥ HEOOpAaTUMBIC PEAKINH, CKOPOCTh
XMMHUYECKON peakuy, KaTalu3arop, npeneiabHo gomyctumas konneHrpauus (I1IJ1K), kopposus
METAJIJIOB, CILIABbI;

OCHOBOIIOJIATA0IINE 3aKOHBI XMMHUU: 3aKOH COXpaHeHus maccsl, [leproanueckuii 3aK0H
. 1. MenneneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUM  XUMHUU: ATOMHO-MOJICKYJISIpHAsi  TEOpHUs, TEOpUs  AJIEKTPOIUTUUECKOMN
JUCCOIMAllMM, a TaKXe TMPEACTaBICHUS O Hay4YHbIX METOJax IO3HaHUs, B TOM YHCIE
SKCHEPUMEHTAIBHBIX W TEOPETUYECKUX METOJaxX HCCIEJOBaHUS BEUIECTB W HU3YUYCHUS
XUMHUYECKUX PEAKIUM;

o MPEJCTaBICHUE O TIEPUOTUIECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX DJIEMEHTOB
(pamuyc atoma, SJIEKTPOOTPHUIATEIBLHOCTH), MPOCTBHIX M CIIOXKHBIX BEIIECTB OT TMOJIOKCHUS
snemeHToB B llepuogmueckoit cucreme (B MayblX IMEpUOAAX W TIJIABHBIX MOJATPYIIAX) H
JNEKTPOHHOTO CTPOCHHS aToOMa; YyMEHHE OOBSACHATH CBA3b TIOJIOKEHUS DJJIEMEHTa B
[lepnonueckoil cucTEME C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMSI aTOMOB XUMHUYECKHX

3JIEMEHTOB (COCTaB U 3apsj sipa, O0IIee YUCIIO IEKTPOHOB), paCTIpEIEICHUEM JIEKTPOHOB T10



SHEPreTHYEeCKHMM ypOBHSM aTOMOB TEpPBBIX TpPeX TMEPUOJOB, Kalus U  KaJbIHs;
KJ1accu(UIUPOBAaTh XUMHUYECKHE DJIEMEHTHI C OMOPON Ha OmpeleieHHs] PU3NYECKOro CMbICa
U(POBBIX JAHHBIX MEPUOTNICCKON TAOIHUIIBI;

o yMEHHE KJIacCU(PUIUPOBaTh XUMUYECKHUE 3JIEMEHThI, HEOPraHUYECKHE BEIIeCTBA
U XMMHUYECKHE PEAKIMH C ONOPOM HA CXEMBI; OIPENEIATh BaJCHTHOCTh U CTENEHb OKHCIICHUS
XUMHUYECKHX JJEMEHTOB, BHJI XHMHUYECKOW CBSI3M M THUI KPUCTAIUIUYECKOW CTPYKTYpHl B
COCJIMHEHUSX, 3apsl MOHA, XapakTep Cpeabl B BOAHBIX pPAacTBOpax BEIIECTB (KHUCIOT,
OCHOBAaHUM), OKUCIIUTEIh U BOCCTAHOBUTENb 110 AITOPUTMY YUEOHBIX 1€HCTBUM;

o YMEHHE XapaKTepu30BaTh C OMOPOH Ha cXeMy (U3HYECKHe M XHMHUYECKHe
CBOWCTBA MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, Tpadur, anMas, KpeMHHH, a30T,
dbocdop, cepa, xjop, HaTpui, Kamui, MarHuii, KaJbLWW, aTOMUHUH, >KE€NE30) U CIOXKHBIX
BEIIECTB, B TOM 4YHCJI€ UX BOJHBIX PAacTBOPOB (BOJa, aMMHUAK, XJIOPOBOAOPOJ, CEPOBOIOPOI,
OKCcHUbI U ruapokcuasl metamuioB | - 1A rpynn, amomunus, menu (1), nunka, xxenesza (11 u I1I),
okcuabl yriepona (II u 1V), kpemuus (IV), azora u docdopa (III u V), ceper IV u VI),
CepHHUCTasA, CepHas, a30THUCTas, a30THas, (QochopHas, yroipHas, KpEMHHMEBas KUCIOTa U HX
CONIM); OMHUCHIBATh C OMOPOM HA MJAH M KIIOYEBHIE CIIOBA; YMEHHE MPOTHO3UPOBATH H
XapaKTepu30BaTh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa W CTPOCHMS IOCIIE
MIPEIBAPUTENBHOTO aHaJIW3a [0/l PYKOBOACTBOM I€Aarora, HpiMeHEHUE BEIIECTB B 3aBUCUMOCTHU
OT UX CBOMCTB, BO3MOXHOCTb MPOTEKaHUSI XUMUYECKUX MPEBPALLEHUI B Pa3IMUHBIX YCIOBHSX,
BIMSIHUE BELIECTB M XHUMHUYECKUX TIPOIECCOB Ha OPraHW3M YeNOBEKa M OKPYKAIOIIYIO
MIPUPOIHYIO CPENy;

o YMEHHE COCTaBIsATh MO 00pasily, cXeMe, alroputMy Y4yeOHBIX JeHCTBUUN
MOJIEKYJISIDHBIE M WOHHbBIE YpPaBHEHHUS peakUuil (B TOM 4YHCIIe peakUuuil MOHHOro OOMeHa u
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil), WUIIOCTPUPYIOIIUX XUMUYECKUE CBOMCTBA
W3yYCHHBIX KJIACCOB / TPYNIT HEOPraHWYECKUX BEIIECTB, a TakXKe MOATBEPIKIAFONINX
TeHETHYECKYIO B3aUMOCBS3b MEKIy HUMU;

o YMEHHE BBIUUCIATH OTHOCUTENIBHYIO MOJEKYISIPHYI0 W MOJSIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA B COEAMHEHNH, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, KOJIMYECTBO BEILIECTBA M €ro Maccy, 00bEM ra3oB ¢ Omopoi Ha oOmue (GpopMyIbl;
YMEHHUE MPOBOJAUTH PACUEThl MO YPABHEHUAM XMUMHYECKUX PEAKUUNA U HAXOAUTH KOJIMYECTBO
BEIIECTBA, 00bEM U MACCy peareHTOB WM NMPOJYKTOB PEAKLUHU C OMOPOil Ha oOpasel, alropuT™m
y4eOHBIX JICHCTBUN;

o BJIa/ICHHE OCHOBHBIMU METOJAMH HAy4YHOTO MO3HaHUs (HAOII0/eHue, U3MEpPEeHHE,
9KCIIEPUMEHT, MOJAEIMPOBAHNE) MIPU M3YyYEHUH BEUIECTB U XMMHUYECKUX SIBJICHUI C Omopoi Ha

QITOPUTM Y4eOHBIX JEHCTBHIA; yMeHHE c(popMyInpoBaTh NMpoOIeMy U MPEUIOKUTh MYTH €€



pelleHus] ¢ TOMOILBI0 IIearora; 3HaHHE OCHOB 0e30macHOM paboThl C XUMHUYECKUMHU
BEIIECTBAMU, XUMUYECKON NMOCY 0N U J1abopaTOPHBIM 000pYA0BaHUEM;

o HAJIMYME MPAKTUIECCKUX HABBHIKOB TUIAHUPOBAHUS W OCYIIECTBIICHUS CIIEAYIOMINX
XUMHAYECKHX HKCIIEPUMEHTOB IO PyKOBOJCTBOM YUHTENS C OOCYXKICHHEM IUIaHa PabOThI MIIH
COCTaBJICHUEM TaOJIUIIBL:

U3y4YeHHe U olucaHue (U3NYECKUX CBOICTB BEILECTB;

O3HAKOMJICHHE C (PU3UIECKIMH U XUMHUECKUMH SIBIICHUSMU;

OTIBITHI, WILTFOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMUYECKUX PEAKIIHIA;

U3y4YEeHUE CIIOCOOO0B Pa3JeNeHUsl CMECEH;

MOJIyYeHHE KUCIIOPO/ia U U3YUEeHUE ero CBOUCTB;

MOJIyYeHHE BOJIOPOJIA U U3YUYEHHE €ro CBOMCTB;

MOJTyYeHHE YTIIEKHUCIIOTO ra3a U H3y4YeHHE ero CBOWCTB;

MOJyYeHHE aMMHaKa U U3yYeHHE ero CBOMCTB;

IPUTOTOBJICHHE PACTBOPOB C OIPEJICIIEHHON MacCOBOM J10JIel paCTBOPEHHOT'O BELIECTBA;

UCCJIEIOBAaHHE U OIMCAHUE CBOMCTB HEOPraHNYECKUX BEILECTB PA3JIMYHBIX KIACCOB;

NpUMEHEHHEe HWHAMKATOpoB (JlakMyca, MeTwiopaHwxka H  (eHondranenHa) ans
OTIpeIeJICHUs XapaKTepa Cpe/bl B pACTBOPAX KUCIOT U IIEJIOUEH;

U3yYeHHUe B3aMMOIEUCTBUS KUCIOT C METAJIIAMU, OKCHJIAMH METAJUIOB, pACTBOPUMBIMU U
HEPaCTBOPUMBIMH OCHOBAaHHUSIMH, COJISIMM;

MOJTyYeHHE HEPAaCTBOPHMBIX OCHOBAaHUH;

BBITECHEHHE OJJTHOTO MeTajlla JPyTUM U3 pacTBOpa COJIy;

uccliieioBaHre aM(OTEPHBIX CBOWCTB THAPOKCHIOB aJTIOMHHHUS U IIMHKA;

pellieHHe 3KCIEePUMEHTANbHBIX 3a1ad 1Mo TeMe «OCHOBHBIE KJIacChl HEOPraHMYECKHX
COCIUHCHUIY;

peleHne SKCIePUMEHTAIBHBIX 33134 110 TeMe «DIEKTPOTUTHYECKAs TUCCOITUAIIHY;

pelIeHHe OSKCIEPUMEHTANBHBIX 3a7ad Mo TeMe «BakHelmme HeMeTaulbl M HX
COEJIMHEHUS»;

pellieHre »HKCIEpUMEHTAlbHbIX 3a7ady 1o TeMme «BaxkHelmme wMeTammbsl U HX
COCITMHEHUS;

XMUMHUYECKHE SKCIEPUMEHTHI, WUIIOCTPUPYIOUINE TMPHU3HAKK TPOTEKAaHUS pPEaKIHi
HMOHHOTO 0OMEHa;

KayeCTBEHHbIE PEAKIMU Ha MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpPaxX HOHBL XJIOPHUJ-,
Oopomua-, nonua-, cynbdar-, pocdat-, kapOoHAT-, CUIMKAT-aHUOHBI, THIPOKCHUI-MOHBI, KATHOHBI
aMMOHUSI, MAaTHUSI, KaJIbLIUs, AIFOMUHHS, xkene3a (2+) u xkenesa (3+), meau (2+), HMHKa;

YMCHUC NPCACTABIIATE PE3YJIbTAThl 3KCIICPUMCHTA B (bOpMe BBIBOJOB, A0Ka3aTCJILCTB,



rpaduKoB U TaOJIUIL U BBISBISATH IMIHUPUUECKUE 3aKOHOMEPHOCTH;

o BJIa/ICHUE TpaBWJIaMU 0€30MacHOTO OOpalleHHs C BEIIeCTBAMU, UCIIOIb3yEeMbIMU
B TOBCEIHEBHOW XHM3HU, a TAKKE MpPaBUJIAMU TIOBEACHUS B IEJIAX COEpPEKEHUs 3/I0POBbS H
OKpY’KaIOIIe MPUPOTHON Cpelibl; MOHMMAaHHE Bpena (OMacHOCTH) BO3JCHUCTBUS Ha IKUBBIC
OpTraHU3MBbl OMPEACIICHHBIX BEIIECTB, a TaKXKe CIIOCOOOB YMEHBIICHUS U MPEAOTBPALECHUS HX
BPEIHOTO BO3ACHUCTBUA;, MOHUMAaHHE 3HAYEHUS >KUPOB, OEJIKOB, YTJIEBOJOB [JIsI OpraHu3Ma
YeJI0BEeKa;

o BIAJICHUE OCHOBAMH XHMHYECKOM T'PAMOTHOCTH, BKIIIOYAIOMICH yMEHHE
MPaBUIILHO MCIOJIB30BaTh WM3YUYEHHBIC BEIIECTBA M MaTepuajbl (B TOM YHCIE, MUHEpaJIbHbIC
yAOOpeHus, MeTalbl U CIUIaBbl, TNPOAYKTHI TepepaboTKM MPHUPOAHBIX HCTOYHUKOB
yIIeBOAOPOAOB (yriisi, MPUPOJHOrO ra3za, HedTH) B OBITY, CEIBCKOM XO3fHCTBE, Ha
MIPOU3BOJICTBE; YMEHHE MPUBOIUTH PUMEPHI IPABUILHOTO UCIIOJIb30BAHUS N3YUYEHHBIX BEILIECTB
Y MaTepHuasoB;

o yMEHHE YCTaHaBJIMBATh CBA3M MEXKIY pealbHO HAOII01aeMbIMU XUMUYECKUMHU
SIBJICHUSIMA U TIPOIIECCAMHM, TPOUCXOISIIUMU B MAKpPO- H MUKPOMHPE, OOBSICHATH MPUUUHBI
MHOT000pa3usi BEIIECTB; YMEHHE WHTETPUPOBATH XUMHUYECKHE 3HAHUS CO 3HAHHUSIMH JPYTHX
y4eOHBIX MPEIMETOB C TOMOIIBIO ME1arora;

. npencraBieHrue o cdepax NpodecCHOHANBHON JESTEIbHOCTH, CBSI3aHHBIX C
XUMHUEH ¥ COBPEMEHHBIMHU TEXHOJIOTHUSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHUSX XUMHUECKOW HAYKH;
HaJu4he OmbITa pPadOThl C Pa3IWYHBIMM HCTOYHHUKAMHU HWH(OpMAIMKM MO XUMUU (HAYYHO-
MONyJIApHAas JINTepaTypa, CJIOBapH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPO HA AJITOPUTM:
yMeHHEe OOBEKTUBHO OLIGHWBAaTh HH(MOpPMAIMIO O BEHIECTBAX, WX NPEBpallCHUAX U

IMPAKTUYICCKOM IIPUMCHCHHUH.

TpeOoBanusi kK NpeAMETHBIM pe3yJIbTaTaM OCBOCHHMS Y4eOHOIo nmpeaMera « XUMHUSDY,
pacnpeaeeHHbIe 110 rogaM 00y4eHHs

PesynbraThl o roxam ¢GopMyIHpyIOTCs MO NPUHIMITY 100aBIEHHUS HOBBIX PE3yJIbTaTOB
OT rojla K rojpy, y’k€ Ha3BaHHbIC B IPEAbLIYIIUX oJax MO3MLUH, KaK MPaBUWIO, TOCIOBHO HE
MOBTOPSIIOTCS, HO YUYHUTHIBAIOTCS (pPE€3ysbTaThl OYEPETHOTO rojAa MO YMOJYAHHUIO BKIIOYAIOT

pe3yNbTaThl MPEABIAYLINX JIET).

8 KJIACC
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHATHUH: aTOM, MOJIEKYJd, XUMHUYECKUI
3JIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE BEILECTBO, CMECh (OJHOPOAHAs U HEOJHOPOJHAs),

BAJICHTHOCTb, OTHOCUTCJIbHAsA aTOMHAA W MOJICKYJISIpHAd MaccCa, KOJUYCCTBO BCIICCTBA, MOJIb,



MOJISIpPHAsT Macca, MaccoBasi JOJII XMMHYECKOTO 3JIEMEHTa B COCIMHCHHH, MOJIAPHBIA OOBEM,
OKCHJI, KHCIOTa, OCHOBAHHE, COJb, OJEKMPOOMPUYAMENbHOCbY, CTENEHb OKHCIECHHS,
XUMHYECKasl PeaKiysi, KiaccuPpuKanus peakuii: peakuyl COCIUHEHUS, PEAKIIMH Pa3JI0KCHUS,
peaxiuyu 3aMeleH s, peakiuu 0OMeHa, IK30- ¥ SHIOTEPMUYECKUE PEAKIINH; meni08oul d¢hghexm
peakyuu; SApPO aroMma, OJJIEKTPOHHBIM CIIOM aToma, aToMHas OpOWTalb, paaWyC aToma,
XMMHYECKAsI CBSI3b, MOJSPHAS U HENOJSpHAs KOBAJEHTHAs CBS3b, MOHHAS CBS3b, HOH, KATHOH,
aQHWOH, PaCTBOP, MaccoBasi J0Js BelecTBa (IPOLIEHTHAs KOHIICHTPAIIMsI) B paCTBOPE;

WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHATHH (CM. M. 1) U IPUMEHSITH
9TU MOHSTHS MPU ONMCAHUY BEILIECTB U UX MPEBPAILCHMUIA;

WCIIOIh30BaTh XMUMHYECKYI0 CHUMBOJHMKY IS COCTaBieHUsS (OPMYJ  BEIICCTB,
MOJICKYJISIPHBIX YPAaBHCHU XUMUYECKHUX PEaKIIUid, JICKTPOHHOTO OanaHca;

OTNPEACNSATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX; CTEICHb
OKHUCJICHUS DJIEMEHTOB B OWHAPHBIX COCIUWHEHUSX C OMOPOW Ha OMpeAeNieHUs, B TOM YHUCIE
CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHUU IO
dhopmynamM; BUJI XUMUYECKOU CBSI3U (KOBaJCHTHAsI MU MOHHAS) B HEOPTaHUYECKUX COCTMHECHUSX;

MMETh NPEACTABICHUE O CUCTEME XHMHUYECKMX 3HAHHUM, YMETh C IMOMOLIBIO YUYUTEIS
NPUMEHATH CUCTEMY XUMHUYECKUX 3HAHUM, JJI1 YCTAHOBJICHHS B3aUMOCBSI3U MEXK1Y U3YYEHHBIM
MaTepuajoM W TIPU TIOJYYCHHH HOBBIX 3HAHUH, a Takke MNpu padoTe C HUCTOYHUKAMH
xumMudeckon wHpopManuu. OpUEHTHPOBATHCS B MOHATHUAX M OMEPHPOBATH UMU Ha 0a30BOM
YPOBHE, MPUMEHSTH NP BBIMOJHCHUN YUSOHBIX 3aJaHHUI U PEIICHUHN PACUCTHBIX 33]a4 C OTIOPOi
Ha aJITOPUTM YYEOHBIX NEHCTBUI W3YYCHHBIC 3aKOHBI M TCOPUH: 3aKOH COXPAHEHUS MACCHI,
[Tepuonunueckuii 3akon .M. MennaeneeBa, 3axon nocmosncmea cocmaea, 3aKOH ABOTAJIpoO;
aTOMHO-MOJIeKyJsipHass Teopusi. COOTHOCHTH 00O3HAYEHHs, KOTOpPhIE HMEIOTCS B TaOuIe
«Ilepuognueckass cucrema xumuudeckux a3nemeHtoB J[. 1. MengeneeBay ¢ 4HCIOBBIMU
XapaKTePUCTHUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsij sjpa, ooliee
YHCIIO SJIEKTPOHOB M PACHPEIEICHNUE UX 0 SJIEKTPOHHBIM CIOSIM);

KJIaCCH(UITUPOBATh XMUMHYECKHUE AJIEMEHTHI, HEOPTaHMYECKHE BEIECTBA, XMMHUYCCKHE
peakiuu (1Mo YMCIIy U COCTaBy YYacCTBYIONIUX B PEAKIIMHU BEIIECTB, IO TEIUIOBOMY 3] dexTy, mo
W3MEHEHHUIO CTETICHH OKHUCIICHHS] XUMHUECKUX 3JIEMEHTOB) C OMOPON HA CXEMBI,

XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE XUMHUYECKHE CBONCTBA BEIIECTB Pa3IHMUHBIX
KJIaCCOB, MOJATBEpXkAasi ONUCAHWE MPUMEPAMU MOJIEKYJSIPHBIX YPaBHEHUU COOTBETCTBYIOLIHUX
XUMHUYECKHUX PEAKIUN ¢ ONIOPON Ha CXEMBI;

IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX COCTaBa MW CTPOCHHA,

1 3nech u nasnee KypcuBOM 0603HAYAIOTCS TIAHAPYEMBIE TIPEIAMETHBIE PE3YIIBTATHI, KOTOPHIE MOTYT OBITh
HNOTEHLUAJIBHO JOCTUTHYTHI oOy4atomumcst ¢ 3[1P, Ho He sBisAIOTCS 00s3aTENbHBIMH.



BO3MOXKHOCTH TPOTEKaHHUs] XUMHUYECKUX TMPEBpAIllEHUH B Pa3IUYHBIX YCJIOBHUAX TMOCIE
MIPEIBAPUTEIBHOTO OOCYKACHHUS C IEaroroM;

BBIYUCJIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAacCChbl BCHICCTB; MAaCCOBYIO
JIOJTIF0 XMMHUYECKOT0 AJIEMEHTa 1o (OpMyJie COeTMHEHHS; MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE;
MIPOBOAUTDH PACUETHI [0 YPABHEHHIO XUMUYECKOM Peakiluu C OMOPOM Ha alrOpUTM;

MNPUMCHATE OCHOBHBLIC OIICpaliuu MBICIIUTEILHON ACATCIIBHOCTH — aHaJIu3 U CHHTE3,
CpaBHEHHMe, 0000IIeHHe, CcHUCTeMaThu3anus, Kilaccu(uKanmusi, BBIABICHHE TMPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — JUIS U3YUYEHUS! CBOMCTB BEILECTB M XUMHUUECKUX PEaKIHif; €CTECTBEHHO-
Hay4HbIE METOJbl TMO3HAHHWS — HaOIIOJCHHe, W3MEpPEHHEe, MOJACIUPOBAHUE, SKCIIEPUMEHT
(peanvbHblll U MbICAEHHBIL) TIOT PYKOBOJICTBOM TI€/Iarora;

ClIeZIOBaTh TpaBWJIaM  TIOJH30BAHUS XHMHYECKOH TMOCyHOH ¥  J1abopaTOpHBIM
o0opyIOoBaHHMEM, a TakXKe MpaBWiaM OOpalleHHsi C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKLHUSMU TI0 BBIOJHEHUIO JA0OPATOPHBIX XUMHUYECKHX OIMBITOB IO TMOIYyYEHHUIO0 U
cobupaHnio Ta3000pa3HBIX BEIIECTB (BOIOPOJA M KUCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
onpeAeI€éHHON MacCOBOM JOJIEM PacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATh M MPOBOIAUTH
XUMHAYECKHE SKCIIEPUMEHTHI M0 PACHO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO
WHAUKATOPOB (JakMyc, (heHondranent, METUIOPAHK U JIP.), TOATBEPKIAIONINX KaueCTBEHHBIN
COCTaB HEOPTraHWYECKUX BEIIEeCTB (KaUueCTBEHHBbIC PpEAKIMU Ha HOHBI) IOJ PYKOBOJICTBOM

nejarora.

9 KJIACC

PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSATHUM: XUMHUUYECKUHU DIJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, aHHMOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BaJCHTHOCTD,
3JIEKTPOOTPUIIATEILHOCTh, CTENECHb OKHUCIICHHS, XHMHUYECKas pEaKIus, XUMHUYECKas CBS3b,
meniosoll 3¢hgexm peaxyuu,MoIlb, MOJSIPHBIN 00bEM, PACTBOP; ICKTPOIUTHI, HEAICKTPOIIUTHI,
INEKTPONIUTHYECKAsT JUCCOIMAINS, pPEaKIUU HOHHOTO OOMEHa, KaTalau3aTop, Xumuyeckoe
pasHosecue, obpamumvie U HeoOpamumvle peaxyui, OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC
peakIu, OKHCIUTEIh, BOCCTAHOBHUTENb, OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOIIUS,
aM(pOTepHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAS, MOHHAS, METAJUTMUECKAs ), KPUCTAJLTUICCKAs
pElIETKA, KOppO3Usi MEemailos, CHIABbl, CKOPOCMb XUMUYECKOU peakyuu, TPelebHO
nomyctumas koruentpanus (I11K) BemecTsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMHUYECKUX MOHIATHH (CM. 1. 1) ¥ TpUMEHSTh
9TH TIOHATHS TIPH OMMCAHUU BEIIECTB M UX TIPEBPAILICHHUI;

UCIOJIb30BATh 3HAKU M CHMBOJIBI JUTsl PUKCALIUN PE3yIbTATOB HAOIIOACHHI, COCTaBICHUS

(1)0pMy1'I BCIICCTB H ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ, 3aIllMCH JaHHBIX y'CJ'IOBI/Iﬁ 3ajJad.



Hcnonb3oBate 0003HaueHus, wumeroumecs B Ilepuoguueckoir cucreme U Tabiuie
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH M COJIEH B BOJE /IS BBIITOJIHEHUS 3aJaHUM.

OIIpPEAEIIATh BAJIEHTHOCTh U CTENIEHb OKUCIEHHUS XUMUUYECKUX 3JIEMEHTOB B COETMHEHUSAX
pa3IMYHOIO COCTaBa; NPUHAMJIEKHOCTh BEILIECTB K OINPEACIEHHOMY KJacCy COEOUHEHHH C
OIOPOM Ha OINpEACNICHUs, B TOM 4YHUCIE CTPYKTYPHUPOBaHHBIC; BHIbl XUMHUYECKOW CBSI3U
(KoBaJIeHTHasl, MOHHAs, METAJUIMYecKas) B HEOPraHMYECKUX COEAMHEHHUSX; 3apsii HOHa IO
XUMHAYECKOH (opMyJie; XapakTep Cpelbpl B BOJHBIX PAacTBOpax KHUCIOT W WIeNoYei, mun
KPUCTANIUYECKOU PeuéMKU KOHKPEMHO20 6eujecmea,

packpsiBath cMbica llepunonnueckoro 3akona J[.M. MenneneeBa U 1eMOHCTPUPOBATh €r0
MOHUMAaHUE: OnuUcvleamv U Xxapakmepusoeams TabnuuHyio (opmy Ilepuonnueckoil cuctemsl
XMMHUYECKHUX 3JIEMEHTOB: pa3jiMyaTh MOHATHUS «TJaBHas moArpymnmna (A-rpynmna)» u «noOouHas
noxarpynmna (b-rpynmna)», maneie u OOJibIIME NEPHOABI; COOMHOCUMb O0003HAUEHUS, KOTOpHIC
UMEIOTCSI B TEPUOJUYECKOM TaliMile, ¢ YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHUYECKHX 2JIEMEHTOB (COCTaB U 3apsj sA1pa, oOluee YUCI0 JIEKTPOHOB U paclpeesieHe UX
MO0 DJJIEKTPOHHBIM CIIOSIM); 00bACHAMb OOIIUE 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XMMHUYECKHX JIEMEHTOB M UX COEIMHEHUH B IIpe/iesax MajblX IEPHUOI0B U INIaBHBIX MOATPYIII C
y4€TOM CTPOEHHUS UX aTOMOB;

KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTBI; HEOPraHWYECKHE BEIIECTBA; XUMHUECKHUE
peakuuu (1Mo YMCIy M COCTaBYy y4YacCTBYIOIIMX B PEaKLMHU BEIIECTB, IO TEIIOBOMY 3 dexTy, 1o
WM3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX AIEMEHTOB) C OIIOPON HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIICU(PHUECKUE XUMHUECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKas ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C ONIOPOU HA CXEMBI;

COCTABJIATh YPAaBHEHUS JJIEKTPOJUTUYECKON JUCCOLMALMU KHCIIOT, IIEJI0YEN U COJICH;
MOJTHBIE M COKpalIEHHbIE YpaBHEHUS peakUuil HOHHOrO OOMEHa; YypaBHEHHS peakKlui,
MOATBEPKIAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSI3M MEXKAY BEIIECTBAMHU pPa3IMYHBIX
KJIACCOB;

pacKkpblBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUNA IOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ITHX Peakiuii;

IIPOrHO3MPOBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHMS; BO3MOKHOCTH
MIPOTEKaHMUs XMMHUYECKHX MPEBPALICHUI MOCIIe PEIBAPUTEIBHOTO 00CYKICHHS € TIEIaroroMm;

BBIUHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAaccChl BEIIECTB; MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 0 (hopMyJie COeTMHEHHUST; MACCOBYIO JTOJIIO BEIIECTBA B PACTBOPE;
IIPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEAKLMU C OIIOPOM Ha alrOpUTM;

ClIcaoBaTb IIpaBUJIaM  I1OJIb30OBAHH:A XUMHYECKOU HOCY,HOﬁ u Ha60paTOpHI>IM



o0OpysoBaHHMEM, a TakXKe MpaBWIaM OOpameHus] C BEHIECTBAMU B COOTBETCTBHU C
HUHCTPYKIUAMHU 110 BBIIIOJHCHUIO J'Ia60paTOpHI)IX XUMHYCCKUX OINBITOB II0 IIOJYYCHHUIO U
coOnpaHMIo ra3000pa3HbIX BEIIECTB (AaMMHUAaKa U YIJIEKHCIIOrO rasa);

NPOBOJIUTh PEAKINH, MOATBEPIKAAIONINE KAYECTBEHHBIH COCTaB PA3IWYHBIX BELIECTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpHUA- OpOMHA-, MOAWA-, KapOoHat-, docdat-, cuimkar-,
cym,(i)aT-, TUAPOKCU-UOHEI, KaTHOHBbI AMMOHU n HOHBbI HN3YYCHHBIX METAJJIOB,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

NPUMEHATh OCHOBHBIE ONEPAIlMM MBICIUTEIBHOW JEATENIbHOCTH — aHalli3 U CUHTE3,
cpaBHEHHE, 0000IIEHHE, CHCTEMATHU3aIMIO, BBISBICHHE NPUYMHHO-CIICJACTBEHHBIX CBS3CH — I
HU3yUCHUA CBOMWCTB BCHICCTB U XUMHNUYCCKUX peaKHI/II\/’I; CCTCCTBCHHO-HAYYHBIC MCTO/bI IIO3HAHUA —

HaOJI0eHNE, U3MEPEHNE, MOIETTUPOBAHNE, SKCIIEPUMEHT (peabHbII U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC

Ne | HaumenoBanue pasgenoB u  TeM KoiamnuecTBoDIeKTPOHHBIE

/1 | IPOrpaMMblI 4yacoB o0pa3oBaTe/bHbIE PecypChl

1.1. | Xumus — BaKHas 00J1aCcTh 5 https://resh.edu.ru/subject/29/8/
€CTECTBO3HAHUS u MPaKTUYECKOU
NEeSITEJIbHOCTH Y€eJIOBEKA

1.2.| BemectBa 15 https://resh.edu.ru/subject/29/8 /
Y XUMHYECKUE PEAKITHH

Hroro mo pazaeny 20

2.1. | Bo3ayx. Kucnopon. ITousitre 06 okcuaax 5 https://resh.edu.ru/subject/29/8/

2.2. | Bomopon. 5 https://resh.edu.ru/subject/29/8/
ITonsTHE O KUCIOTAX U COJISX

2.3. | KonmmuecTBEeHHBIE OTHOLIEHUS B XUMUAU 4 https://resh.edu.ru/subject/29/8

2.4.| Boga. PactBopsl. [ToHsiTHE 00 OCHOBaHHUSIX 5 https://resh.edu.ru/subject/29/8/

2.5.| OcHOBHBIE ~ KJIaCChl ~ HEOPraHMYECKUX 9 https://resh.edu.ru/subject/29/8/
COeIMHEHUI

Utoro no pazneny 28

3.1. | [Tepuonnueckuii 3akoH u [lepuonuyueckas 7 https://resh.edu.ru/subject/29/8/
cucreMa XUMHYECKUX DJIEMEHTOB
. Y. MenneneeBa. CTpoeHue atoma

3.2. | Xumnueckas  cBia3b.  OKUCIUTENIBHO- 7 https://resh.edu.ru/subject/29/8/
BOCCTAHOBUTEJILHBIC PEAKITUT

Hroro mo pazaeny: 14

PeszepBHOE Bpems 6

O0111ee KOMMYECTBO YaCcOB IO MPOrpamMme 68
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9 KJIACC

Ne | HaumenoBanue paszgesoB u  TeMm Koan4ecTBo/JJIeKTPOHHBIE

1I/I | NPOrpaMMbI 4ACOB 00pasoBaTe/ibHbIE pecypchl

1.1. |[loBropeHne wu yriyOieHHe 3HAHHU 4 https://resh.edu.ru/subject/29/9/
OCHOBHBIX Pa3JIeNIOB Kypca § Kilacca

1.2.| OcHOBHBIE 3aKOHOMEPHOCTH 4 https://resh.edu.ru/subject/29/9
XHMHUYECKUX PeaKIui /

1.3. | DneKTponuTHYECKAasT JHMCCOIHAITHSL. 8 https://resh.edu.ru/subject/29/9/
XMMHYeCKHe Peakr B paCTBOPAX

Utoro no pazneny 16

2.1.|O0mas XapakTepUCTUKA XUMHYECKHX 4 https://resh.edu.ru/subject/29/9/
anemeHToB VIIA-rpynmnsl. ["anorenst

2.2.|O0mas XxapaKTepUCTHKa XUMHYECKUX 5 https://resh.edu.ru/subject/29/9/
anemeHTOB VIA-rpymmbel. Cepa n €€
COCTMHCHUS

2.3.|O0mas XapakTepUCTHKa XUMHYECKUX 7 https://resh.edu.ru/subject/29/9
aneMeHTOB VA-rpynmnsl. A3ort, ¢pochop u /
UX COCIUMHCHUS

2.4.|O0mas XapaKTepUCTHKA XHMHYECKUX 7 https://resh.edu.ru/subject/29/9/
3JIEMEHTOB IVA-rpynmsr.
Yraepon u KpEMHHN U X COCTMHEHUS

Hroro mo pazaeny 23

3.1.| O0Owmme cBOICTBA METATIOB 4 https://resh.edu.ru/subject/29/9/

3.2. | BaxHeiimye METAIUIBI U UX COCAUHEHUS 15 https://resh.edu.ru/subject/29/9

Hroro no pasneny: 19

4.1.|BemectBa © MaTepuagbl B KH3HH 3 https://resh.edu.ru/subject/29/9
9eJI0BeKa

Hroro mo pazueny: 3

PesepBHOE Bpems 7

OBIIEE KOJIMYECTBO YACOB IIO 68

[NPO'PAMME
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