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MNOSACHUTEJBHAS 3AIIMCKA

Pabouas mporpamMmma ydaeOHOTO TIpeMeTa « XuMush» (mpeameTtHas obmacts « EcTecTBeHHO-
Hay4HbBIC TPEJMEThI») Ha YpOBHE OCHOBHOTO O0IIero oOpa3oBaHHUS COCTaBlIeHA HAa OCHOBE
TpeboBanmii K pe3ynbTaTaM OCBOCHHS IPOTPaMMbl OCHOBHOTO 0OOmIEro 00pa3oBaHHS
denepanbHOTO  TOCYJAPCTBEHHOTO  00pa30BaTENBHOTO  CTaHJApTa OCHOBHOTO — OOIIETO
obpazoBanus (gaiee — ®I'OC O00), DenepanbHON 00pa30BaTEIHLHON MTPOTrpaMMbl OCHOBHOTO
obmrero obpazoBanus (nanee — POIT OO0), DenepanbHoil paboyeil mporpaMmsl 1Mo yaeOHOMY
npenaMeTy «XuMHs», a TAaKKe OPUEHTUPOBAHA HA IEJIEBbIC MPUOPUTETHI, CPOPMYITUPOBAHHBIC B

denepanbHOl paboueit mporpaMmme BOCIIUTAHUSI.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA

«XHUMMUSA»

Pabouas mporpaMma 1mo XMMHUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTaBJICHA
Ha ocHOBe TpeOoBaHMI K pe3yjbTaTaM OCBOCHMsS OCHOBHOM 00pa3oBaTelIbHON HpOrpaMMBl
OCHOBHOIO o001ero o0pa3oBaHMs, MpeACTaBICHHbBIX B @DelneparbHOM TIOCYAapCTBEHHOM
00pa30BaTebHOM CTaHJapPT€ OCHOBHOI'O OOIEro oO0pa3oBaHus, ¢ yUETOM pacIlpeleiaEHHbIX 10
KJIaccaM IMPOBEPSIEMBbIX TPEOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0Opa30BaTEIbHOM
IpOrpaMMbl OCHOBHOT'O 00ILEro o0pa3oBaHMs M 3JEMEHTOB COJEPKaHMs, MPEJICTABICHHBIX B
VHHUBEpCaIbHOM ~ KOJU(HUKATOpPEe MO XMMHUH, a Takke Ha OocHoBe IIpumepHO#l mporpaMmel
BOCIIUTAHHS OOYYAlOIIMXCS TPH TOJYYCHHH OCHOBHOTO 00Iero oOpa3oBaHUS U C Y4ETOM
Konuenmun mpenonaBaHusty4e0HOTO mpenMeTa «XUMUs» B 00pa30BaTENbHBIX OpPTaHU3ALUAX
Poccuiickoii denepannu, pealn3yIoNMX OCHOBHbIE 00IIe00pa3oBaTeIbHbIE NPOrpaMMbl (yTB.
Pemennem Komnernn Munnpocsemenust Poccun, nporokon ot 03.12.2019 N I1K-48H).

HEJA U3YYEHUS YYEBHOI'O TIPEIMETA «XUMMUSD»

K HampaBieHHIO NEpBOCTENEHHOW 3HAUYMMOCTH MpPHU peANTU3aluu 00pa3oBaTEIbHbIX
byHKUMH npeamera « XuMHsD TPAIUILIMOHHO OTHOCAT (POPMHUPOBAHNE 3HAHUI OCHOB XMMUYECKOM
HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTHUECKON IETETLHOCTH YEIOBEKA U KaK
OJTHOTO W3 KOMIIOHEHTOB MHUPOBOW KYyJBTYpHL. 3ajada MpeaMera COCTOUT B (POpPMHUPOBAHUH
CHUCTEMBbl XUMHMUYECKUX 3HAaHUNH — BaXHEWIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, TOCTYMHBIX 0000IIEHII MUPOBO33PEHUYECKOT0 XapaKTepa, si3plka HAYKH, 3HAHUH O
HAYYHBIX METO/aX M3YYCHHs BEIIECTB M XMMHYECKHX pPEaKIui, a Takke B (OPMHPOBAHWUU H
Pa3BUTHH YMEHHU W CIOCOOOB JEATENBHOCTH, CBA3aHHBIX C TUIAHMPOBAHWEM, HAOIIOJEHUEM H
IPOBEIEHUEM XUMHUYECKOT0 3KCIIEPUMEHTa, COOJII0JICHUEM IpaBUil OE€30MacHOro oOpalieHus ¢

BEIIECTBAaMH B IIOBCEIHEBHOM KU3HU.



Hapsiny ¢ aTim nienu u3ydeHust npeiMeTa B IporpaMme YTOYHEHBI M CKOPPEKTUPOBAHBI €
y4€TOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOro obmiero oOpa3oBanusi. Ceroans B
o0pa3oBaHUM 0CO00 3HAYUMOW TPU3HAETCS HAMPaABIEHHOCTh OOYYECHHS Ha pa3BUTHE H
CaMOpa3BUTHE JTUYHOCTH, POPMHUPOBAHKE €€ MHTEIUIEKTa 1 0011l KynbTyphl. O0ydeHrne yMEHUIO
YUUTHCA U MPOAOJKATH CBOE 00pa30BaHUE CAMOCTOATEIBLHO CTAHOBHUTCS OJHON M3 BaKHEHUIIUX
GyHKIMA yI4EOHBIX TIPEIMETOB.

B cBs13u ¢ 3TUM IIpU M3y4YEHUHU NPEIMETa B OCHOBHOW HIKOJIE JOMHHHUPYIOIEE 3HAUYEHUE
MPUOOPEIN TaKKe LIeH, Kak:

- popMupoBaHUE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOI K CaMO0OOpa30BaHUIO,
COTPYAHUYECTBY, CAaMOCTOSATEIBHOMY TPUHATHIO DPEUICHUH, CIIOCOOHOM aganTUpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

- HalpaBJIEHHOCTh OOy4YyeHUS Ha CHCTEMaTHYEeCKOe MPHUOOIIEHUE Yyyaluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH, HAyYHbIM  METOJaM  II03HaHUS,
bopMUPYIOIIUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUMU;

- o0ecrnieueHue YCIOBUM, CHOCOOCTBYIOIIMX MNPUOOPETECHUIO OOYYAIOIIUMUCS OIBITA
pa3HoOOpa3HON JAEATEeTbHOCTH, MO3HAHUS M CaMOIMO3HAHHUSA, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAaUEHUE U1 Pa3IMUHbIX BUJOB JIEATEIbHOCTH;

- ¢dopMupoBaHHE YMEHUU OOBSICHITH U OICHHBATH SIBICHHUSIOKPY)KAIOIIETO0 MHpa Ha
OCHOBAHUU 3HAHHUU U OIBITA, MOTYUYEHHBIX NPU U3YUYCHUU XUMUH;

- ¢popMupoBaHue y 00ydaromuxcs TYyMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUs [IEHHOCTH
XUMHUYECKMX 3HAHUM Ui BBIPAOOTKM 3KOJOTMYECKH L€JIecOo00pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHS CBOETO 3I0POBbA M OKPYKAKOIIEH MPUPOTHON
Cpelibl;

-pa3BUTHE MOTHUBALIMHU K O0YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAaMOBOCITUTAHUIO
Ha OCHOBE YCBOGHMs OOILEYETOBEYECKMX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY
PO ISl HHATIPABJICHHOCTH JAIbHEHIIIET0 O0yYeHHS.

MECTO YYEBHOI'O TIPEJIMETA «XUMHUSA»B YYEBHOM IIVIAHE

B cucreme o0mero oOpazoBanus «XHUMHS» TPU3HAHA O0SM3aTENbHBIM YYeOHBIM
peIMETOM, KOTOpPBIH BXOJUT B COCTaB IpeAMETHON obnactu «EcTecTBeHHO-Hay4yHbBIE
PEIMETHI».

Y4eOHBIM IU1aHOM Ha e€ u3ydeHne oTBe/ieHo 136 yueOHBIX YacoB — 110 2 9 B HEJIEIIO B 8
u 9 Kiaccax COOTBETCTBEHHO.

COIEPKAHUE YYEBHOI'O ITPEJMETA «XUMMUSI»

8 KJIACC



IlepBoHauasnbHble XuMmMuueckue MoHATHA. [Ipenmer xumuu. Ponb XuMUM B KM3HHU
yenoBeka. Tena u BemecTBa. u3znueckue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE BEIIECTB.
[TonsiTue 0 MeToax MO3HAHUS B XUMHUHM. XMMHSI B CUCTEME HayK. UHCTbIe BELIECTBA U CMECH.
CriocoObI pa3esieHust CMECEH.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE 3JIeMEHTbl. CHMBOJBl XMMHUYECKUX 3JIEMEHTOB.
[TpocTbie U cll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass (opmyna. BajneHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHASI aTOMHasl Macca. OTHOCUTEIbHASI MOJIEKYJIIpHAsT
Mmacca. MaccoBas 70151 XMMUYECKOI0 3JIEMEHTA B COSIMHEHHH.

dusnueckue M XUMHUYECKUE SBIECHUSA. XHMMHUYEcKas peakius M e€ IMpHU3HaKh. 3aKoH
COXPaHEHMsI MacChl BelllecTB. XUMUUeckue ypaBHeHMs. Knaccudukanus XUMHUYECKUX peakuii
(coenuHeHus, pa3oKeHUs, 3aMeIIeHUsI, 0OMEHA).

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOU TIOCY IO, C TPaBUIaMH PaOOTHI B
nabopaTopuu U rpuéMamMu oopaleHus ¢ 1abopaTopHbIM 000pYI0BAaHUEM; U3YUEHUE U OTIHCAHUE
¢u3nuecKkux CBOMCTB 00pa3LOB HEOPraHWYECKUX BEILECTB; HaOMIOJeHUEe (PU3MUECKUX
(maBieHHE BOCKaA, TasHUE JIbJla, pACTUPAHUE caxapa B CTYIIKe, KUIIEHHE U KOHJCHCALUs BOJIbl) U
XUMHUUYECKHX (TOpPEHHME CBEYH, NPOKAJIMBAHUE MEJHOM IPOBOJIOKH, B3aUMOJECHCTBHE Mela ¢
KHCJIOTON) SIBIICHWI, HAOIIO/ICHHNE W ONHCAHWE MPHU3HAKOB MPOTEKAHUS XMMUYECKHX PEaKIHi
(pa3nokeHue caxapa, B3aMMOJICWCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pas3ioKeHHE
runpokcuaa meau(ll) npu HarpeBanuu, B3aumojeiicTBue xenesa ¢ pactBopom conu meau(Il));
U3y4YeHHe CIoco00B paz/eNieHust cMecei (C MOMOIIbI0 MarHuTa, GUIBTPOBaHKE, BhIIApUBaHUE,
TUCTUIUISIIMS, XpomaTtorpadus), TPOBEICHUE OYUCTKU IMOBAPEHHOM COJU; HAOMIOJeHUE |
ONMCAaHUE pEe3yJIbTaTOB MPOBEICHUS OINbITA, WILIIOCTPUPYIOIIETO0 3aKOH COXPAHEHUS MacChl;
COo3/1aHUe MojieNiel MOJIeKYJI (LIIapOCTEPKHEBBIX).

Baknelimue npeacraBuTEN HEOPraHUUYECKUX BemlecTs. Bo3nyx — cmech ra3os. Cocras
Bo3ayxa. Kuciaopon — snemMeHT M mpocroe BemecTBo. HaxoxneHne Kuciopoaa B IMPHUPOAE,
¢duznyeckue U XUMHUYEcKUe cBoicTBa (peakuuu ropenus). Oxcuzasl. [IpumeHnenue kucioposa.
CrniocoOblI nmosty4eHus KUCI0po/ia B JabopaTOpHK U MPOMBINIIEHHOCTH. KpyroBopot kucinoposia B
npupoze. O30H — aJUI0TPOINHAs MOJU(PHUKALNS KUCIOPOaA.

TennoBoit 3pdexT XuMHUecKoll peakuuu, TEPMOXUMHYECKHE YpaBHEHHS, 3K30- H
OHAOTEPMUUYECKUE peakUMH. TONIMBO: yroiab M MeTaH. 3arpsA3HEHHE BO3/yXa, YCHIECHHE
NapHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — »anmeMeHT M mpocroe BemecTBo. HaxoxzaeHue BoaopoJa B IPUPOJIE,
buznyecKkne 1 XuMHUYeCcKre CBOMCTBA, MPUMEHEHHE, CIIOCO0bI osrydyeHus. Kuciaotel u conu.

KomnuectBo BellecTBa. MoJb. MOHHpHaH Macca. 3aKoH ABOl"aI[pO.



Mossipablii 00bE€M ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHUSM.

®usnueckue cBoicTBa BOAbL. Bona kak pacrBoputens. PactBopbl. HacwllieHHBIE U
HEHACBIIICHHbIE PAcTBOpPbI. PacTBOpUMOCTh BelIeCTB B BOJe. MaccoBasi 10js BELIECTBA B
pacTBope. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHMsA. Pojib pacTBOpPOB B MPUPOJAE U B KU3HU
yesoBeka. KpyroBopoT Bojbsl B mpupoje. 3arpsisHEHUE NMPUPOAHBIX BOJ. OxpaHa M OYUCTKA
MPUPOTHBIX BOJ.

Knaccudukanus neopranmdeckux coeamnennid. Oxcunbl. Krnaccuduxamuss OKCHIOB:
coneoOpa3yroiine (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecolieoOpa3yomue. Homenknarypa
OKCHJIOB (MEXIyHapoJHasi U TpuBHaibHas). OU3MUECKHE U XUMHUYECKHE CBOMCTBA OKCHJIOB.
ITomyuyenue okCua0B.

OcnoBanus. Knaccudukanus OCHOBaHUM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHOBaHMI (MEXIyHapoJHas W TpUBUaibHasA). Du3Nueckue U XUMHUUYECKHE
CBOMCTBA OCHOBaHUU. [losrydenue ocHOBaHMIA.

Kucnorel. Knaccupukamus kucinor. Homenkimatypa Kucior (MeXIyHapoAHas W
TpuBHabHasA). DU3nuecKre U XUMUYECKHE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTtamoB H. H.
bekerosa. [lonryuenne Kucior.

Conu. Homenknartypa comneit (MexXayHapoHas ¥ TPUBUAIbHAS).

®u3nYecKre U XMMHUYECKUe CBoiCcTBa conell. [lonyuenue coneil.

['eneTnyeckas CBA3b MEKIYy KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

XHWMHMYECKUN DKCHEPUMEHT: KadeCTBEHHOE OINPEIEICHUE COAECP/KAHMUS KHUCIOpOoJda B
BO3/yX€; NOJlyuyeHue, coOMpaHue, paclio3HaBaHUE U U3yUyeHUE CBOMCTB KUCIOPO/1a; HaOII0IeHNE
B3aMMOJICUCTBHUSI BELIECTB C KUCIOPOJOM U YCIIOBHS BOSHUKHOBEHHMS U NPEKpAIICHUsS TOPEHUS
(moxapa); 03HaKOMJICHHE ¢ 00pa3IlaMy OKCHJIOB U OMTMCAaHUE UX CBOMCTB; MOJTy4YeHHEe, COOMpaHue,
pacro3HaBaHHUE U U3yUYEHUE CBOMCTB BOJOpO/1a (TOpPEHUE); B3aUMOJIEHCTBIE BOAOPOIA C OKCHIOM
meau(Il) (Bo3MOXXHO wHcIONBb30BaHME BHJIEOMATEPHANIOB); HaOMIOAEHHE OOpa3loB BEIIECTB
KOJIMYecTBOM 1 MoInb; uccliejoBaHHE OCOOCHHOCTEH pAacTBOPEHMsI BEUIECTB C Pa3IUYHON
PacTBOPUMOCTBIO; IIPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM A0JIEH PaCTBOPEHHOTO
BEIIIECTBA; B3aWMOJCHCTBHME BOABI C MeETAUIaMU (HaTpueM U KajbllueM) (BO3MOXXHO
HCIIOJIb30BaHUE BUAEOMATEPUAIIOB); ONpEAEIEHUE PACTBOPOB KHUCIOT U IIEJIOYEH C MOMOIIBIO
WHIWKATOPOB; HCCIEIOBaHUE O0OpaslloB HEOPraHWYECKUX BEIIECTB pPA3IMYHBIX KJIACCOB;
HAOII0/IEHUE M3MEHEHHSI OKPACKH WHAMKATOPOB B PACTBOPAX KHCIOT U IIENOYEH; U3yUCHHE
B3auMoieicTBus okcua meau(Il) ¢ pactBOpom cepHOI KHCIOTHI, KHCIIOT C METAJIAMH, PEAKIIUA
HEHUTpalIM3alny; MOJTYyYEHNE HEPACTBOPUMBIX OCHOBAHHUH, BBITECHEHUE OJTHOIO METalla IPyTUM
M3 pacTBOpa COJIM; PEHIEHUE SKCHEPUMEHTANbHBIX 3a7ad Mo TeMme «BakHellne Kacchl

HCOPTaHNYCCKUX COCIUHEHUIY.



[Tepuonuueckuii 3axkoH u Ilepuoguueckass cucrema XuMHUuUeckux syemeHToB JI. .
MenneneeBa. CrpoeHne atoMoB. XHUMHUYEcKass CBA3b. OKHCIHTEIbHO-BOCCTAHOBUTEIIbHBIE
peaKkuuu.

[IepBbie MONBITKH KIaccU(PUKAIIMN XUMUYECKUX dJIeMeHTOB. [IoHATHE O rpyIiax CXOAHbIX
AJIEMEHTOB (IIEJIOYHBIC U HIEJIOYHO3EMEIbHBIE METAJIIbI, TAJIOT€HbI, MHEPTHBIE Ta3bl). JIE€MEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHBIC OKCUIBI U TUIPOKCHUJIBL.

Ilepuonnueckuit 3akoH. Ilepuonnueckass cucrema xumuueckux oasnemeHtoB J[. M.
MenneneeBa. Koporkonepuonnas u anuHHonepuonHas ¢opmel [leproguyeckoil cuctemsl
xumudeckux asnemeHtoB .M. MenneneeBa. Ilepuonpt u rpynmbl. DPU3HMYECKHA CMBICIT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JIIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. Onektponbl. CrpoeHue
JIEKTPOHHBIX 000JI0YCK aTOMOB IMepBbIX 20 XUMUYECKUX JIEMEHTOB [leprnoIndeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO JJIEMEHTa II0 €ro IOJOXEHUIO B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHMS paJinyca aTOMOB XMMUYECKHUX AJIEMEHTOB, METAJUIMUYECKUX
1 HEMETAJUIMYECKUX CBOMCTB MO IrpynmnaMm M nepuojaam. 3HadeHue [lepumonnueckoro 3akoHa u
Ilepponnueckol CUCTEMBI XMMHUYECKHX 3JIEMEHTOB A PAa3BUTHUs Hayku W npaktuku. J[. W.
MeHeneeB — y4€HbIN U IPaKJAHUH.

XumHuueckasi — CBSI3b. KoBanentnas (momsipHast | HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenr  okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Iporecchbr
OKHCJIEHUsI M BOCCTaHOBJEHUsA. OKUCITUTENN W BOCCTAHOBHUTEIN. XUMHUYECKUM HKCIIEPUMEHT:
M3y4eHHe O0pa3IoB BEIIECTB METAUIOB U HEMETAJUIOB; B3aWMOJEHUCTBUE THAPOKCHIA ITUHKA C
pacTBOpaMHM KHUCIOT M IWIEJI0OYeH; MPOBEIECHHE OIbITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIHFHO-BOCCTAHOBUTEINLHBIX PEAKIINil (TOpEHHE, PEaKIINK PA3JIOKEHUS, COCTUHECHHUS ).

MexnpeaMeTHble CBSI3U

Peanu3arust MeXnpeIMETHBIX CBSI3€i MPHU U3YUEHUN XUMUU B 8 Ki1acce OCYIIECTBISIETCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U TIOHSITHH, SBISTFOITUXCS
CHUCTEMHBIMU JJISI OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEeHHO-HAyYHbIC TOHATHS: HAay4YHBIA (aKT, TUIOTE3a, TEOpHs, 3aKOH,
aHaJIN3, CUHTE3, KIaccu(UKaIus, IepuoAnIHOCTh, HAOIIOeHHE, SKCIIEPUMEHT, MOJISTMPOBAHHE,
U3MEpPEHUE, MOJIEIb, SBJICHHE.

®dusnka: marepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIWA, HN30TOIbI,

pPaaAunOaKTUBHOCTb, MOIJICKYJIA, BHCKTpI/I‘{CCKI/Iﬁ 3apsj, BCIIECTBO, TEIIO, O6’béM, arperaTHoc



COCTOSTHUE BEILECTBa, ra3, (U3NYECKUE BEIUYHHBI, €TUHUIBI U3MEPEHMs, KOCMOC, MJIAHETHI,
3BE361, ComHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MuHeEpalbl, TOPHBIE MOPOJbI, TOJE3HBIC
MCKOIIaeMbl€, TOILUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo n xumuyeckas peakius

Ilepuonnueckuit 3akoH. Ilepuonnueckass cucrema xumuuyeckux oasnemeHtoB J[. M.
MenpeneeBa. CTpoeHune aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XHWMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kajaus, KalbIUs U UX COCAUHEHUH B COOTBETCTBUHU C
I10JIO’KEHUEM 3JIEMEHTOB B [lepuonyeckoil cucteMe U CTpOEHUEM X aTOMOB.

CrpoeHue BewiecTBa: BUAbl XUMHUYECKOM CBS3M. THIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMYECKON PEILETKU U BUAA XUMUYECKON CBSA3H.

Knaccudukanmss um HOMEHKIAaTypa HEOPraHMYECKHMX BemIeCTB (MEXKIyHApOAHAS H
TpUBUAJIbHAsA). XHMMHMUYECKHE CBOMCTBA BEILECTB, OTHOCSIIMXCS K pa3IU4YHbIM KjaccaM
HEOPraHWYECKUX COCIMHEHUH, TeHETUYECKAsl CBS3b HEOPraHMYECKUX BEUIECTB.

Krnaccudukanus XuMHUYECKUX PEAKIUi MO pa3IuYHbIM MPU3HAKaM (TI0 YHCITY U COCTaBY
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY (D (PEKTy, 10 U3BMEHEHUIO CTEIIeHEH OKUCICHUS
XUMHYECKHX JJEMEHTOB, IO OOpaTHUMOCTH, IO Y4YacTHUIO KaTauu3aropa). OJK30- H
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKUE YPABHEHUSI.

[Tonsite o ckopocTH xumHuueckoil peakuuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusx. [IoHATHE O TOMOTeHHBIX M TeTeporeHHbIX peaknusax. [lonsTue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIMAIOIIME HA CKOPOCTh XHMHUYECKOW pEakuuu H
MI0JIO’KEHNE XUMHUYECKOTO PABHOBECHS.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, AJIEKTPOHHBIH OajaHC OKUCIUTENBHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBI€HHE YPABHEHMM OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BAaHUEM METO/1a AIEKTPOHHOIO OasiaHca.

Teopust 3MeKTPOIUTUUECKON AUCCOIMALMU. DIEKTPOIUTHI U HEIIEKTPOIUThI. KaTHOHBI,
AHUOHBI. MeXaHM3M JIMCCOLIMALINNU BEIIECTB C PAa3IMYHBIMU BHIaMU XUMHUYECKOH cBA3H. CTeneHb
nuccoranuu. CUIIbHBIE U C1a0ble SJIEKTPOJIUTHI.

Peakiiun nonHoro ooMeHa. Y cnoBusl MPOTEKAHUS PEAKIIMii HMOHHOTO OOMEHa, TOJIHBIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHHUs peakiuil. CBONCTBAa KHUCIOT, OCHOBAaHHUN U COJIEH B CBETE
IpeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON Jucconuanuu. KadecTBeHHBbIE pPEaKlIMU Ha HOHBI.

[TousiTHE O THAPOIN3E COTEN.



XUMUYECKUIH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAINIMYECKHX PEUIETOK
HEOPraHWYECKHUX BEIIECTB — METAUIOB U HeMeTasuloB (TpaduTa U aamasa), CIOKHBIX BEIIECTB
(x10puaa HaTpus); UCCIAEA0BAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEAKIUU OT BO3IEHCTBUS
pa3nuYHBIX (HAaKTOPOB; HCCICAOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IpOLEcca
JTUCCOLIMAIIMU KHUCJIOT, IIeouyeld M coyied (BO3MOXKHO HCIIOJIb30BaHHE BHAEOMATEPUATIOB);
MPOBEJICHUE OMBITOB, WILTIOCTPUPYIONIMX NPU3HAKK MPOTEKaHHs peaklMii MOHHOTO oOMeHa
(oOpa3oBaHue oOcajJKa, BBIIEIEHUE Ta3a, 00pa3oBaHHE BOJbI); OMNBITOB, HIUTIOCTPHPYIOIIUX
IIPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKUMA (FOpeHHE, peakUuu pPas3sIoKEeHHUs,
COEIMHEHUS ); paclio3HaBaHHe HEOPTraHMUYECKHUX BEIIECTB C TTOMOIIbIO KAUeCTBEHHBIX PEaKIInil Ha
MOHBI; PELICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanbl u ux coennHeHus

OOmiast xapakTepucTUKa rajnoreHoB. OCOOEHHOCTH CTPOCHHsSI aTOMOB, XapaKTepHbIE
crenenn okucieHusi. CtpoeHne U (QU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOI'€HOB.
XUMHYECKHE CBOHCTBAa Ha IMpUMEpEe Xjopa (B3aUMOJECHCTBHE C MeTalJlaMH, HeMeTallJlaMH,
mienoyamu).  XsopoBopopod. ConsiHast KHUCIOTa, XUMHYECKME CBOWCTBA, IOJIy4YEHHE,
npuMeHenue. JlelicTBue xJiopa U XJIOpOBOAOPOIa Ha OPTaHU3M uYesoBeka. BaxkHelme Xmopuasl
U UX HAaXO0XJEHUE B IPUPO/IE.

OObmass xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIEC CTETICHH OKUCIICHUS.

Ctpoenne u (Qu3MUECKHEe CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOpOAa M CEphI.
ANOTpOnHbIE MOJU(PHKALIUK KUCIOPOaa U cepbl. XMMUYECKHe cBoicTBa cepbl. CepoBoaopo/I,
CTpoeHHEe, PU3NYECKUE U XUMUYECKHe cBOMCcTBA. OKCUABI Cepbl KaK MPEACTaBUTEIN KMCIOTHBIX
okcuioB. CepHast KMcI0Ta, PU3NYECKHE U XMMUYECKHE CBOMCTBA (0OILIME KaK MpeACTaBUTENs
KJlacca KUCIOT U crieu(HruecKue). XMMHUUECKUE peakluy, JIeKallle B OCHOBE MPOMBIIIIEHHOTO
crioco0a mosryuyeHust cepHoil kuciotel. [Ipumenenue. Conu cepHOM KHCIOTHI, KaueCTBEHHas
peakmusi Ha cyiubdar-uoH. HaxoxmaeHue cepbl U €€ COeAMHEHUN B Tpupoje. XUMHUYECKOE
3arpsi3HEHUE OKpYXKalolled cpelpl COeAMHEHUSIMM Ccepbl (KUCIOTHBIE TOXKIU, 3arps3HEHHE
BO3/yXa U BOJJOEMOB), CIIOCOOBI €T0 MPEJOTBPAILICHHS.

OOmiast xapakTepucTHka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHUS.

A30T, pacrpocTpaHeHHEe B MpUpPOe, PU3HMUECKUE U XUMUYeCKHe cBOMCTBa. KpyroBopot
a30Ta B NpHpojie. AMMHAK, €ro (hu3nYecKre 1 XMMUYEeCKHe CBOMCTBA, TOTy4YEeHUE U IPUMEHEHHE.
Conu amMmmoHus, UX GU3NYECKHE U XUMUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MoylydeHue, (pusndeckre M XMMHUYECKHE CBOMCTBA

(O6IJ_II/IC KakK IMPEACTAaBUTCIIA KJlaCcCa KHUCIIOT U CHCI_II/I(I)I/I‘{CCKI/IC). Hcnonw3oBanue HUTPATOB U



COJICH aMMOHHMSI B KQU€CTBE MUHEPAIBHBIX YA0OpeHUH. XUMUUYECKOE 3arps3sHEHUE OKPYIKAIOIICH
Cpezbl COeIMHEHUSIMH a30Ta (KUCIIOTHBIE TOXK/IH, 3arpsI3HEHUE BO3/1yXa, TIOYBBI H BOJOEMOB).

docdop, amtorpornHbie Moaudukanuu Gocdopa, GU3NIECKUEe U XUMUUYECKUE CBOMCTBA.
Oxkcua gocdopa(V) u dochopras kuciaora, GU3NIECKUEC U XUMUYECKUE CBOMCTBA, MOJyYCHHE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX y100pEHHUH.

OOmast xapakrepuctuka s1eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETICHN OKUCIICHUSI.

VYraepon, ammoTponHble MOAW(DUKALMYU, PACIPOCTPAHEHUE B NpUpOAe, (U3UYECKUE U
XUMHYecKHe cBoicTBa. AncopOuusi. KpyroBopot yriepoaa B npupoae. OKCHIBI yTiaepoaa, ux
du3nveckue M XUMHYECKUE CBOWCTBA, JCHCTBUE HA JKUBBIC OpPraHMU3MBI, NOJYYCHHUE U
NpUMEHEHHEe. DKOJOTMYeCcKHe IMpoOJIeMbl, CBs3aHHbIE ¢ okcuaoMm yriepona(lV); rumoresa
rJ100aTbHOTO TOTEIJICHNsT KJIMMaTa; MapHUKOBBIH 3ddekt. YrompHas KucioTra ¥ €€ COJH, UX
¢u3nveckne W XMMUYECKHE CBOWCTBA, MOJYYCHHE M NMpUMeHeHne. KauecTBeHHas peakiusi Ha
KapOOHAT-MOHBIL. M cronb30BaHne KapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIIICHHOCTH M CEITbCKOM
XO035MCTBE.

[lepBoHauaIbHBIC MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCIUHCHHSX YIIIEpOja
(MeTaH, JTaH, OSTWIEH, AalETHJICH, ATAaHOJ, TJIMIEPUH, YKCycHas kuciora). Mx coctaB u
xuMu4yeckoe crpoeHue. [loHsTHE O OHMOJOrMYECKH BaXKHBIX BEHIECTBAX: JKUpPax, OenKax,
yIJI€BOAAX — M WX POJIM B JKM3HM dYeloBeKa. MarepuaabHOe €IWHCTBO OPraHUYECKHX |
HEOPraHMYECKUX COCTMHECHUH.

Kpemuuii, ero ¢usmueckue M XMUMHUYECKHE CBOWCTBa, MOJY4YEHHE M IpPHUMEHEHHE.
CoenuHenus kpeMHus B ipupoze. O6uue npeacraieHus oo okcue kpemuus(IV) u kpeMHueBoi
kucinote. CHIMKAThI, UX UCIIONB30BaHUE B OBITY, MEIUIIMHE, MPOMBINUIEHHOCTH. BakHeimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IEeMEHT, OeTOH, xkene300eToH. I[Ipolremsr
0€30MacHOr0 UCTOIb30BaHMUS CTPOUTENHHBIX MATEPUAIOB B TOBCEIHEBHOM KU3HHU.

XUMHUECKUH DKCIIEPUMEHT: H3y4eHHEe O0O0paslloB HEOPraHMYECKUX BEIIECTB, CBOWCTB
COJITHOM KHUCIJIOTBI; MPOBEIECHUE KAaYeCTBEHHBIX pEaKIMii Ha XJIOPUI-MOHBI U HAOIIO/ICHUE
MPU3HAKOB HMX TPOTEKAHUS; OIBITHI, OTpaXKarolue (uU3M4eckne W XUMUYECKHE CBOWCTBA
TaJIOTEHOB M WX COEJAMHEHHH (BO3MOKHO HCIOJIH30BAHNE BHICOMATEPUAIIOB); 03HAKOMIICHHE C
oOpasmamMu XJIOpuI0B (TaJIOTEHHU]IOB); O3HAKOMIIEHHE ¢ oOpaslaMu cepbl M €€ COeAMHEHUSIMU
(BO3MO’KHO HCIIOJIb30BAaHHUE BHIEOMAaTEPUAIIOB); HAOII0IeHHE TTpoliecca 00YTJIMBaHUS caxapa Mmoj
NeCTBUEM  KOHIEHTPUPOBAHHOW CEpHOW  KHUCIIOTHI; H3y4Y€HHE XMMHUYECKMX CBOMCTB
pa30aBIeHHON CepHOW KHUCIOTHI, MPOBEACHHE KAYECTBEHHON peakiuuu Ha cyiabhaT-uOH H
HaOJro/IeHne Tpu3HaKa e€ MPOTEeKaHWs; O3HAKOMJICHHE C (PM3MYECKUMH CBOWCTBAMH a30Ta,

(I)ocq)opa U UX COSIMHEHUM (BOBMO)KHO HCIIOJIb30BaHUC BI/II[eOMaTCpI/IaJIOB), 06pa3uaMH A30THBIX



u ¢GochopHBIX yHAOOpEHMI; MOTydeHue, coOMpaHHe, pacro3HABAaHHE W HM3YYCHHE CBOWCTB
aMMMaKa; MPOBEJCHUE KAadeCTBEHHBIX PEaKIMil Ha MOH aMMOHUS M (QochaT-HOH U U3yUEHHE
IIPU3HAKOB UX IIPOTEKaHUs, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHOW A30THOM KHUCIOTBI C MEABIO
(BO3MOYXHO MCIOJIb30BaHUE BUJICOMATEPUAIIOB); U3YUEHHE MOJIENEH KPUCTAIUIMUECKUX PEIIETOK
asMasa, rpaguTta, QysuiepeHa; 03HaKOMJIEHHE C IPOLECCOM acOpOLIMU paCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTUBOrasa; IoJlydeHue, COOMpaHue, paclo3HaBaHUe
U M3yYeHHUE CBOMCTB YIJIEKMCIIOTO Ta3a; MpOBEIEHUE KaYeCTBEHHBIX PEaKIMi Ha KapOOHAT- U
CUJIMKAT-MOHbl M W3Yy4Y€HUE IIPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHE C IIPOJYyKLHEH
CHWJIMKaTHOM ITPOMBIIIJICHHOCTH; PEIIEHUE DKCIEPUMEHTAIbHBIX 3a7ad 1o TeMme «Baxkueimme
HEMETAJIJIBI U UX COCIUHEHUS.

Mertaiisl 1 X COEIMHEHUS

OOmast XapakTepUCTHKa XMMUYECKMX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHHUU MX
nosio’keHus B llepnonnueckoil cucreme xumndeckux 3nemenTos . . Menneneesa u ctpoeHus
atoMoB. CTpoeHue MeTaioB. Meramnuyeckass CBsi3b U METaJUIMYECKas KpHUCTAJUIMYECKast
pemérka. DJIEKTPOXUMHUYECKUN psA HanpsoKeHUH MeTauioB. PU3MYecKue M XHUMUYECKUE
cBoiicTBa MeTauioB. OO1Me crocoObl MmosyuyeHus: MetamioB. [IoHsATHE O KOPPO3UM METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUThI UX OT KOppo3uu. CruiaBsl (CTajb, YyryH, JIOPATIOMUHUNA, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBILIICHHOCTH.

[Ilenouynsle MeTaIUIBL: TIOJ0KEHUE B [Iepuoquyeckoll CUCTEME XMMUYECKHUX 3J1EMEHTOB /1.
N. MenneneeBa; CTpOCHHE MX aTOMOB; HaxOKJIE€HHE B mpupozac. PHU3NYECKHEe U XUMUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HAaTpUs U Kanus. [Ipumenenue
LICJIOYHBIX METAJIOB U UX COCIUHEHUH.

[I{erouHO3eMenbHBIE METAUIBI MarHWii M KalnbLMW: IosoxkeHue B llepuogmyeckon
cucreMe XxumMu4eckux diaeMeHToB JI. M. MenzeneeBa; cTpoeHHE UX aTOMOB; HAaxOXK[IEHUE B
npupone. Puznueckne U XMMHUYECKUE CBOMCTBA MarHus M Kaublivd. Bakselue coennHeHuUs
KaJpus (OKCHUI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

AmoMmuHuil: nonoxkeHune B Ilepumonnueckol cucreme xumudeckux snemeHtoB [l M.
MeHieneeBa; CTpoeHUE aTOMa; HaXOXAEHUE B npupoje. Pu3ndeckue u XMMUYECKHUE CBOWCTBA
amoMuHus. AM(pOTepHbIe CBOMCTBA OKCHJIA U THJIPOKCUIA AITFOMUHUS.

Keneso: mnonoxenne B Ilepuonnueckod cucreme Xumudeckux sieMentoB J[. .
MeneneeBa; CTpoOCHUE aTOMa; HaXOXACHUE B Ipupoje. Pusndeckue U XMMUYECKUE CBONCTBA
xkene3a. Okcunbl, ruapokcunbl u conu xeneza(ll) m sxenesa(Ill), mx cocraB, cBoiicTBa u
MIOJIyYEHHE.

XUMUYECKUI JKCHEPUMEHT: O3HaKOMJIEHHE C o0pas3llaMH METajuloB U CIUIaBOB, HX

(Gu3NYECKUMU  CBOMCTBAMH; M3y4Y€HHE pE3yJbTaTOB KOPPO3UU METaIOB  (BO3MOXKHO



HCIIOJIb30BaHUE BUI€OMATEPUAIoB), 0COOEHHOCTEN B3aUMOACHCTBUSI OKCUAA KAJIbIUs U HATPHSI C
BOJIOM (BO3MOXKHO HCIIOJIB30BAHUE BUICOMATEPHAIIOB); UCCIEIOBAaHUE CBOMCTB KECTKON BOJIBI;
mpoliecca TOpPEHUsl JKelie3a B KHUCIOpoja€ (BO3MOXXHO MCIOJIb30BAaHUE BHIEOMATEPUATIOB);
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEaKlUii Ha MOHBI (MarHus, KajublKs, aTFOMUHUS, IIUHKA,
xenesa(Il) uxeneza(Ill), meau(Il)); HaGMrOACHUE M ONTMCAHKE TIPOIECCOB OKPAITUBAHUS TIIIAMEHHU
MOHAMHU HATPUSs, KallUs U KaJbLKs (BO3MOXHO HCIIOIb30BaHUE BUICOMATEPUATIOB); HCCIEA0BAHNE
aM(pOTEepHBIX  CBOWCTB THJPOKCHIA AQIIOMHHHS W THUAPOKCHIA IIMHKA, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe « BaxkHele MeTaJljibl U UX COCIUHEHUS.

XHUMHA U OKpYXKarolas cpena

HoBbie matepuansl u TexHoJioruu. BemiectBa u marepuasnbl B NMOBCEIHEBHOM KU3HU
yesioBeka. XUMUS U 3/10poBbe. bezonacHoe UCIoIb30BaHKNE BEIIECTB U XUMUUYECKUX PEaKlUil B
ObiTy. I[lepBas moMoIb MPU XMMHUYECKUX O0KOraxX U OTpaBieHUAX. OCHOBBI 3KOJOTHYECKOU
rPaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpyKalleld cpeasl (mpeaenbHas AOMyCTHMAs
koHueHTpauus Beuiects — [1/1K). Ponbs XxuMun B perieHuu 3K0J0rH4ecKuX MpooIieM.

[IpupoaHble HICTOYHUKH YTIIEBOAOPOJOB (yroJib, MPUPOAHBIN ra3, HedTh), MPOIYKTHI UX
nepepadoTKU, UX POJb B OBITY M MPOMBIILICHHOCTH.

XUMHYECKUH IKCIIEPUMEHT: U3yueHue 00pa3iioB MaTepUaIOB (CTEKIIO, CTIIaBbl METAIIIOB,
MOJIMMEPHbIE MaTEpUAJIbI).

MexnpenMeTHbIe CBS3U

Peanu3anus MeXIIpeIMETHBIX CBsI3eH MPU U3YYEHUU XUMHH B 9 KJIacCe OCYIIECTBIISIETCS
Yyepe3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U TIOHSITHH, SBIISTFOITUXCS
CHUCTEMHBIMU ISl OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBeHHO-HAyYHbIE TOHATHUS: Hay4YHbI (aKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJIN3, CUHTE3, KIaccu(uKaius, IepuonIHOCThb, HAOII0eHIEe, SKCIIEPUMEHT, MOJISTUPOBaHHE,
U3MepeHHe, MOJIeINb, SIBJICHHUE, TAPHUKOBBIN 2P HEKT, TEXHOJIOT S, MaTepuanbl. Du3nka: MaTepus,
aToM, DJIEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOMNBI, PaTUOAKTUBHOCTH, MOJEKYIa,
ANEKTPUUECKUHN 3apsijl, TPOBOJHUKH, TTOJYITPOBOIHUKH, JUIICKTPUKH, (POTOIIEMEHT, BEIIECTRO,
Teno, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMUECKast
peméTka, criaBbl, (GU3MUYECKUe BENIWYUHBI, SAMHUIIBI U3MEPEHHS, KOCMHUYECKOEe TPOCTPAHCTBO,
ILUTaHEeTHI, 3BE€31161, ConHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, SIKOCUCTEMa, MUHEpATIbHBIC YIO0OpECHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEeIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rtumpocdepa, MHUHEpaATbl, TOPHBIE TIOPOJBI, TOJE3HBIC

HCKOTIa€Mbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUAYYEBHOI'O IIPEIMETA
«XUMUS»

N3yyenne XMMHUK B OCHOBHOM IIKOJE€ HANpaBlIE€HO Ha JOCTIDXKEHHE OO0YyYarolIMMHUCS
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yJIbTAaTOB YCBOCHUS YU€OHOTO MpEAMETA.

JINMHHOCTHBIE PE3VYJIbTATEI

JIndHOCTHBIE pE3yJbTaThl OCBOCHUSI MPOrpaMMbl OCHOBHOIO 00IIEro 0o0pa3oBaHUA
JIOCTUTAIOTCS B X0JI¢ OOyYeHUsI XUMHUH B €IMHCTBE Yy4eOHOM M BOCIUTATEIBHON AESITeNbHOCTU
TUMHA3UM B COOTBETCTBUU C TPATUIMOHHBIMU POCCHUHUCKUMH COLMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU, MPUHSATBIMA B OOIIECTBE MPAaBWJIAMA U HOPMAMH TOBEJACHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHUS M COLUAIU3AIMH 00YYarOIIUXCS.

JIn4HOCTHBIE pe3ybTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

[TarpuoTrdeckoro BOCIuTaHus

1) [EHHOCTHOrO OTHOWICHHS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HACIEQUI0, MOHMMAaHUS 3HAYEHHS XUMHUYECKOM HAyKHM B JKM3HU COBPEMEHHOIO
oOmiecTBa, CIOCOOHOCTH BIIAJETh JOCTOBEPHOW MH(OpMAIHeld O MepeloBBIX AOCTHKCHHUSIX U
OTKPBITUSIX MHUPOBOH M OTEYECTBEHHOW XWMHUU, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOMCTBE MHUpPa B OOIIECTRA;

['paxxmanckoro BoCIuTaHus

2) TpECTaBICHUS O COIHMATbHBIX HOPMaxX M MPaBHIAX MEKJIMYHOCTHBIX OTHOIICHUN B
KOJUICKTUBE, KOMMYHHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOH, YyueOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUAAX ACATEIHHOCTH; TOTOBHOCTH K pa3HO- 00pa3HOU
COBMECTHOH JI€ATEIHHOCTU MPHU BBHINOJIHEHWU Y4YeOHBIX, TTO3HABATENbHBIX 3a]a4, BBIMOJTHEHUU
XUMHUYECKHX SKCTIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHUIO
¥ B3aMOIIOMOIIM B TMPOIECCe JTOW Yy4eOHOH NeATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
MOBEJICHUE U TMOCTYIKH CBOMX TOBAPHIIICH C TTO3UIIMK HPABCTBEHHBIX U TIPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCJEICTBHI MOCTYIIKOB;

[leHHOCTH HAy4YHOTO MMO3HAHUS

3) MHPOBO33PCHUYCCKUX TPEACTABICHHH O BEIIECTBE M XUMHYECKOH peaKIluH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKU M COCTABIISIIOLIUX OCHOBY JJIS
MOHMMAaHUS CYITHOCTU HAYYHON KapTUHBI MUPA; IPECTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TIPUPOIBI, B3AUMOCBSI3SIX UEIOBEKA C MPUPOTHON CPEOi, O POTM XUMHUH B MTO3HAHUH
ATUX 3aKOHOMEPHOCTE;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJyYeHHE HOBBIX 3HAHHUH 10 XHMUH,

HCO6XO,Z[I/IMLIX JJIs0 00BSICHEHHUS Ha6J'IIO,Z[aCMLIX IponIEeCcCoB U HBHGHHﬁ;



5) mo3HaBaTeabHOM, HHOOPMAIIMOHHON U YUTATEIILCKON KYJIBTYPbI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JHUTEpaTypod, NOCTYHMHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

6) nHaTEepeca K 00YUYCHUIO U MO3HAHUIO, JIFOO03HATEIBHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K
camM000pa3oBaHUI0, TPOSKTHON M MCCIIEAOBATEIBCKON NEATEIHbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABIEHHOCTH U YPOBHS O0yUYEHUS B JalbHEHIIIEM;

DopMUpOBaHUS KYJIBTYPHI 37J0POBBS

7) OCO3HaHHUS IICHHOCTH J>KWU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370POBBIO,
YCTaHOBKHM Ha 3JIOPOBBI 00pa3 >KW3HH, OCO3HAHUS IOCJICACTBUN W HENPUSATHS BPEIHBIX
MPUBBIYEK (YIOTPEeOJEHUs aJKOrojsi, HAPKOTHKOB, KYypEeHHs), HEOOXOIUMOCTH COOJIOICHUS
IpaBHJI OE30MMACHOCTH MIPHU 0OPAIICHUN C XUMHUYECKIMH BEILIECTBAMU B OBITY U PEaIbHOM KU3HU;

TpynoBoro Bocriutanus

8) umHTepeca K MNPaKTHYECKOMY H3y4YCHHIO TpodeccHii M Tpyaa pasaIudyHOro poja,
YBa)XEHHE K TPYAY U pe3yibTaTaM TPYAOBOI EATEIbHOCTH, B TOM YHCIIe HA OCHOBE TPUMEHEHHUS
MPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAHHOTO BBIOOpAa WHIWUBUIYAIBHOW TPACKTOPUU
MPOJODKCHHST O0pa30BaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; ycremHoi npodeccuoHanbHON AESITeTbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUI; TOTOBHOCTh aIallTUPOBATHCA B MPO(ecCHOHABHOI cpefie;

DKOJOTHYECKOT0 BOCITUTAHUS

9) 9KOJIOTHYECKH IEIECO00Pa3HOr0 OTHOIICHUS K MPHPOJC KaK MCTOYHHKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUs, MOHUMAHMs IIEHHOCTH 3JI0POBOTO U 0e30macHOro oodpasa
YKU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DM3UYECKOMY U IICHXUYECKOMY 3JI0POBEIO,
OCO3HAHUS IIEHHOCTH COOJII0/IEHUsI TIpaBUII 0€30MIaCHOTO MOBEICHHS TIPU paboTe C BEIIECTBAMH,
a TaKkKe B CUTYAIHSIX, YTPOXKAIOIINUX 37J0POBBIO U KU3HU JIOJIEH;

10) crmocoOHOCTH MPUMEHSTH 3HAHUS, MOJydaeMble TIPU U3YUCHUU XUMHH, JUTS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY’KaIOUIeH MPHUPOAHON Cpenoil, MOBBIIICHUS YPOBHS KOIOTUYECKOM
KyJbTYPbl, OCO3HAHUS TJI00ATFHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTeill MX pelieHus
MOCPEACTBOM METOJIOB XUMUU;

11) 5KOJOrMYECKOTO MBIIIJICHUS, YMCHHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM M COIIMAJIbHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTAThBI

B cocraBe merampeaMeTHBIX pPe3yJIbTaTOB BBIACISAIOT 3HAYMMBIC JUIST (DOPMUPOBAHHUS
MHUPOBO33pEHUsT OOIICHAYYHBIC TMOHATHS (3aKOH, TEOpHs, MPUHIIUI, TUNoTe3a, (PAaKT, CUCTEMA,
MPOIIECC, AKCIEPUMEHT U JIp.), KOTOPBIE HCIIOJNB3YIOTCS B E€CTECTBEHHO-HAYUYHBIX YYEOHBIX

nNpeaAMETax " IMO3BOJIAOT HA OCHOBC 3HAaHUM U3 3TUX npeaAMETOB (I)OpMI/IpOBaTL MMpEACTaBJICHHUEC O



LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIE NecTBUS (I1O3HABaTEJIbHbIC,
KOMMYHHUKATHBHBIE, PETyJIATUBHBIE), KOTOpbIe OOECIeYnBarOT (OPMHPOBAHHUE T'OTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO yUCOHOM e TETHLHOCTH.

MeramnpeaMeTHble pe3yibTaTbl OCBOCHHMsS OOpa30BaTEIbHOW HpPOrpaMMbl IO XUMHHU
OTPaKarOT OBJIAJICHUE YHUBEPCAIbLHBIMU I103HABATEIIbHBIMU JICUCTBUSMU, B TOM YHCIIE:

ba30BbIMU JIOTMYECKUMU JEHCTBUAMU

1) yMeHHeM HCIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS [IPU OCBOCHUH 3HAHUIA:
pacKpbIBaTh CMbBICII XUMUYECKUX MTOHATUH (BBIACNIATH UX XapaKTEPHbIE IPU3HAKU, YCTAaHABIUBATD
B3aUMOCBSI3b C JIPYTMMHU IOHATHSMH), UCIOJb30BAaTh MOHATHS IS OOBSICHEHHS OTAEIHHBIX
(akTOB U SIBJIEHUI; BEIOMPATh OCHOBAHMS U KPUTEPHUHU /1711 KJIacCU(PUKALMN XUMUYECKHUX BEIIECTB
U XUMHUYECKUX PpEaKLui; yCTaHaBIMBaTh MPUYMHHO-CICICTBEHHbIE CBA3M MEXIy OOBEKTaMH
U3YYEHHUSI; CTPOUTH JIOTUUYECKUE PACCYKICHHUS (MHIYKTHUBHBIE, JEIyKTHUBHBIEC, IO AHAJIOTHUH);
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

2) yMEHHEM @pPHUMEHATh B TpoOlecce IMO3HAHHWS TOHATUS  (IPEIMETHBIE U
METalpeIMETHbIE), CHUMBOJHMYECKHE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B  XUMHH,
peoOpa3oBbIBaTh IIUPOKO MPUMEHSIEMbIE B XUMUH MOJEIbHbIE IPEACTABICHUS — XUMHYECKHM
3HaK (CHMBOJ 2JIEMEHTa), XUMHU4YecKasi (opMyja U ypaBHEHHE XMMHUYECKOH PEaKIUu — IPH
peleHnn y4eOHO-TI03HaBAaTENbHBIX 32/1a9; C YUYETOM 3TUX MOJICIBHBIX MPECTABICHNUN BBISBIISATH
U XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKU M3yYaeMbIX 00bEKTOB — XMMHUYECKHUX BELLECTB U
XUMHUYECKHX PEAKLMH; BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIECTBEHHBIE CBSA3H U
IIPOTUBOPEYMS B U3Y4aEMBIX IIpoOLeccCaxX U SBJIECHUSAX; MpeularaTb KPUTEPUM JUIS BBISABICHUS
ATUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIT; CAMOCTOSITEILHO BHIOMPATh CIIOCO0 pelieHus: yueOHou
3a/1a4M (CpaBHUBATh HECKOJILKO BApPUAHTOB PEILIEHUs, BEIONpaTh HarboJiee MoAX0 AU ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB);

ba3oBbIMH HCCIIET0BATENBCKUMU ACHCTBUAMHU

3) yMEHHEM HCII0JIb30BaTh MMOCTABICHHBIC BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS,
a TaKkKe B KauyeCcTBE OCHOBBI /s (POPMHPOBAHUS THIIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMI;

4) npuoOpeTeHne OIbITA M0 TIAHUPOBAHUIO, OPTAHU3AINH U TIPOBEICHUIO YUYCHUUECKUX
HKCIIEPUMEHTOB: YMEHHE HaOII0JaTh 3a X0JIOM IpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0
pe3ynbTat, (opMynupoBaTb OOOOLIEHHS U BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOTO OIbITa,
UCCIIEIOBaHMs, COCTABIISATh OTYET O MPoAeTaHHOM padore; PaboToil ¢ mHpopmanneit

5) yMeHueM BbIOMpATh, AaHATM3UPOBATH M HHTEPIIPETHPOBATH

MH(OPMALIMIO Pa3IMYHBIX BUAOB M (OpPM IMpencTaBiICHHs, IMOJy4aeMyl M3 Ppa3HbIX

HCTOYHUKOB (Hay‘-IHO-HOHy.TISIpHaSI JUTEpaTypa XHUMHUUYCCKOIOo COACpIKaHUA, CIIPAaBOYHBIC



nocobusi, pecypchl HTepHETa); KPUTHUECKH OLEHUBATh MPOTHBOPEUMBYIO U HEJOCTOBEPHYIO
uHpopmaruio;

6) yMeHHeM MPUMEHSATh paA3JIMYHbIC METOIbI W 3alpoChl MPH IOUCKE H OTOOpE
MH(GOpMAllMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX [JIsi BBIIOJHEHUS Y4E€OHBIX U
MIO3HABATENBHBIX 33/1a4 ONPEIEIEHHOTO THIA; TPUOOPETEHHE OIbITa B 00JaCTH MCIIOIB30BAHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTWH,  OBIAJACHUE  KYyJbTYpOH  AKTUBHOTO
WCIIOJIb30BAaHUSl PA3IMYHBIX TOUCKOBBIX CHUCTEM; CAMOCTOATEIHHO BHIOMpATh ONTHUMAJbHYIO
dopMy mnpezacraBieHuss MHGOPMALKMU U WLIIOCTPUPOBATH peIIaeMble 3a7aud HECIO0KHBIMU
cXeMaMH, JuarpaMMamMu, Apyrumu popmamu rpaduku U 1X KOMOMHALIUSAMHY;

7) yMEHHEM HUCIIOJIb30BaTh U aHAJM3UPOBATh B MpoIlecce yUueOHOM M MCCIIeI0BATEIbCKOM
NEeSITeIbHOCTH UH(OPMAIIHMIO O BIMSHUHU MPOMBIIIICHHOCTH, CEJILCKOTO X0341CTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY KAIOUIeH MPUPOTHON CPEIBI.

YHHUBepcabHBIMA KOMMYHHKATUBHBIMHU JCHCTBUSMH

8) ymeHueM 3amaBaTh BONIPOCHI (B XOJE AMAnora W/WIM JHMCKYCCHUH) IO CYIIECTBY
oOcyxmaeMoil Tembl, (OPMYIHpPOBATH CBOM IMPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MpeJIOKEHHON 3a/1a4H;

9) mnpuoOpeTeHHE OMbITa MPE3CHTAI[MA PE3YJIbTATOB BBIMOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1a0OpaTOPHOrO OIbITa, J1IA0OpaTopHOUW AS(PPEKTUBHBIC CIIOCOOBI PEIICHUS
y4eOHBIX W TIO3HABATENBHBIX 3aJad, CAMOCTOSTENBHO COCTaBJISATh WM KOPPEKTUPOBATH
IIPEIOKEHHBIM AJITOPUTM JCHCTBUN IIPU BBIIOJHEHUU 3aJaHUM C YYETOM IIOJIYYEHHUs HOBBIX
3HaHUH paboTHI MO UCCIEIOBAHUIO CBOWCTB BEILIECTB, yUEOHOTO MPOEKTA);

10) 3auHTEpPeCOBaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH II03HABATCILHOH U
UCCIIEIOBATEIbCKONW JEATENbHOCTH TPU PEIIEHUH BO3HUKAIOMIMX IMPOoOJIeM Ha OCHOBE YuéTa
OOIIMX HHTEPECOB M COIJACOBaHM MO3MLMU (00CYXkaeHus, oOMEH MHEHMSMH, «MO3TOBbIE
HITYPMBI», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, OMpeesieHIe KPUTEPHEB IO OIEHKE KayecTBa
BBITTOJIHEHHOHN paboTHI M JIp.); Y HUBEPCATBHBIMU PETYIISITUBHBIMH JCHCTBUSMH

11) yMeHHeM CaMOCTOSATEIBHO ONPEACNATh LU JCSITEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIMPOBATh U MPHU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIBHOCTD,
BbIOMpaTh Haubosiee i 00 U3yyaeMbIX OOBEKTAX — BELIECTBAX M PEAKIMAX; OLIEHUBATh
COOTBETCTBUE MMOJTyYEHHOTO pe3yJIbTaTa 3assBICHHOH IIETIH;

12) ymeHHeM HCHONB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPEIIaraeMble B yCIOBUH
3aJaHuH.

I[MPEJMETHBIE PE3VYJIbTATBI

B cocraBe mnpenMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOIO COJEPIKaAHMS,

YCTAaHOBJICHHOTO JAHHOW TPUMEPHOM pabdodeil mporpamMmou, BBIICISAIOT: OCBOEHHBIE



0o0yyaroIMMHUCST HayyHble 3HAHUSA, YMEHHUA M CHOCOObl AEHCTBUM, crneuupuyeckue JUis
OpeaMETHON 00sacTh «XUMUS», BUIbl JEATEIBHOCTH IO IOJIYYEHUIO HOBOTO 3HAHMS, €ro
UHTEPIpETALNH, IPEOOPA30BAHHUIO U IPUMEHEHHUIO B PA3IIUYHBIX YYEOHBIX U HOBBIX CHUTYallHsX.

IIpenmetHble  pe3yabTaThl MPEACTaBIEHbl IO TrojJaM OOy4YeHHs U OTPaKaroT
c(hOPMUPOBAHHOCTH Y 00YJAIOIINXCSI CISAYIONUX YMEHHI:

8 kiacc

PacKpbIBaTh CMBICI OCHOBHBIX XUMMUYECKHX HOHATHI: aToM, MOJEKyJa, XMMUYECKUH
AJIEMEHT, IPOCTOE BEILECTBO, CIIOXKHOE BEILECTBO, CMECh (OJHOpPOJHAs U HEOAHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs M MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBas 0l XUMHUYECKOTO 3JIEMEHTa B COCIUHEHHUH, MOJSIPHBIH 00BEM,
OKCHJI, KMCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas
peaxiysi, KiacCu(UKAIMs pEeaKIHuid: PEeakUud COCTUHECHHUS, PEaKIHH PA3JIOKEHHs, PEaKIUu
3aMeIIeHus, peaklui 0OMeHa, 9K30- U SHJOTEPMUYECKHE PEaKINK; TeIUI0OBOM 3 ekt peakium;
AP0 aToMa, 3JEKTPOHHBIN CJI0I aroMa, aTOMHasi OpOUTallb, PaJNyC aTOMa, XUMHUYECKas CBA3b,
HOJISIpHAst U HEMOJIApHAs KOBAJICHTHAasl CBsI3b, MOHHAs CBsI3b, MOH, KaTUOH, aHHUOH, PacTBOD,
MaccoBasi J10JIsl BEIIeCTBa (IPOIICHTHAS KOHIIEHTPAIIHS) B pacTBOPE;

WLTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUUYECKHX MOHATHH (CM. 1. 1) ¥ PUMEHSTh
9TH TOHATHS TP ONMCAHUY BEIIECTB U MX MPEBPALICHUN;

MCTIOJIH30BATh XUMUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (POPMYJI BEIIECTB M ypaBHEHUI
XUMHYECKHUX PEAKIUN;

OTIPENIeNIATh BAJICHTHOCTh AaTOMOB D3JIEMEHTOB B OHHAPHBIX COCIMHEHUSX; CTETeHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCTMHEHUSX; PUHAICKHOCTH BEIIECTB K OMPEICIEHHOMY
KJlaccy COeAMHEHUl mo Qopmynam; BHJ XHMUYECKOH CBSI3M (KOB&JIEHTHAass M MOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

packpeiBath cMblica Ilepuonmueckoro 3akona Jl. VM. MenneneeBa: AeMOHCTPHPOBATH
MOHMMaHHE MEePHOANIECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX JIEMEHTOB OT MX MOJIOKEHHS B
[Tepnomuieckoii cucTeme; 3aKOHOB COXPAHEHHS MAaCChI BEIIECTB, IIOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJIIPHOTO YUYEHHUsI, 3aKOHA ABOTa/IpoO; OMMCHIBATh U XapaKTepPH30BaTh TAOIUYHYIO (hOpMy
[Tepuonuyeckoil cucTeMbl XUMHUECKUX 3JIEMEHTOB: pa3IMyaTh HOHATHS «TJIaBHas nmoarpymnmna (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», Manbie U 00JdbIINE MEPHOIbI; COOTHOCHUTH
0003HaueHMsI, KOTOpBIe UMEIOTCs B Tabiwmie «llepuomudeckas cucteMa XUMHYECKUX JIEMEHTOB
J1. 1. MeneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS] aTOMOB XMMHYECKHX 3JIEMEHTOB
(coctaB U 3apsa sapa, o0IIee YNUCIIO MEKTPOHOB U PACTIpeIeTIeHNE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJ1acCcu(UIUPOBaTh XMMHUYECKHE AJIEMEHTHI; HEOpPraHMYEeCKHE BEIIECTBA; XMUMHUYECKHE

peaknuu (1o YUCIly U COCTaBy yYacTBYIOUIMX B PEaKIMH BELIECTB, 110 TEII0BOMY 3 deKTy);



XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, MOATBEPXkAasi ONMHCAHHWE MPUMEPAMU MOJEKYJSPHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUN;

MIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT WX KAauyeCTBEHHOTO COCTaBa;
BO3MOXXHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPALICHUI B PA3IMYHBIX YCIOBHUSX;

BBIYHCIISITE OTHOCUTEIILHYIO MOJICKYJISIPHYIO U MOJISPHYIO MAacChl BEIIECTB; MAaCCOBYIO
JIOJTF0 XUMHYECKOTO 3JIEMEHTa 1o (hopMyJie COeTMHEHHST; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
MPOBOAMTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKkiuu;

MPUMEHSITh OCHOBHBIE OINEPAIUU MBICTUTEIBHON NEATSIBHOCTH — aHAIW3 U CUHTE3,
CpaBHEHHME, O0000IIeHHe, CHCTeMaTH3aluilo, KiIacCU(PHUKAIMIO, BbISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — ISl U3YYECHUSI CBOIMCTB BEIIECTB U XMMUUYECKUX PEAKIUii; €CTeCTBEHHO-
HAyYHBIC METOJBI TO3HAHUS — HAONIOJCHUE, HW3MEPEHHEe, MOJCIIMPOBAHHUE, JKCICPUMEHT
(peanbHBII U MBICTICHHBIN);

ClIeIOBaTh  TPaBHJAM  TIOJIb30BAHUS XHMHUYECKOW TOCYIOM U J1abOopaTOPHBIM
o0opyaoBaHueM, a Takke TMpaBWiIaM OOpalleHusi C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSAMU IO BBIIIOJIHEHUIO Ja0OPATOPHBIX XUMHYECKHX OIBITOB IO MOJYyYEHHUI0 U
coOMpaHnio ra3000pa3HBIX BEIIECTB (BOJAOPOJA M KHCIOPOJa), MPUTOTOBICHUIO PAacCTBOPOB C
onpeAeNEéHHOM MacCOBOM J0JIEM pPAacTBOPEHHOIO BEUIECTBA; IUIAHUPOBATH W MPOBOJIMTH
XUMHUYECKHE IKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB MIECIOUEH M KHUCIOT C IOMOIIBIO
MHAUKATOPOB (JakMmyc, heHondranent, METUIOPAHK U JP.).

9 kiacc

pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHATHUN: XUMHUYCCKHH JJIEMEHT, aToM,
MOJIEKyJa, HOH, KAaTHOH, aHUOH, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAaJIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETEHb OKUCICHMsS, XHUMHUYECKas peakius, XUMUYECKas CBs3b,
TETUIOBOM 3P PEKT PeaKIiu, MOJIb, MOJIIPHBIA 00BEM, PACTBOP; IEKTPOJIUTHI, HEIICKTPOJIUTHI,
JIEKTPOJIUTHYCCKAS. JUCCOIMAINS, PEAKI[MM HOHHOTO OOMEHAa, KaTallu3aTrop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIe U HEOOpAaTUMBIE pEaKIINU, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKITIH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAaHOBIIEHUE, AJUIOTPOMUs, aM(pOTEPHOCTb,
XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas),KPUCTALIINYECKass periérka,
KOpPpO3Ws METAJIOB, CIUIaBBI; CKOPOCTh XHWMHYECKOW pEaKIuu, TPEACTbHO JIOMyCTUMAs
kouneHtpanus (I1JIK) Bemectna;

WJLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. 1. 1) ¥ IPUMEHSITh
9TH MOHSTHS TPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHUI;

MCIOJIb30BaTh XMMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBICHUS (DOPMYIT BEIIECTB U YPABHEHHIA

XUMHUYCCKUX peaKuHﬁ;



OTIpEe/IEIISATh BAJICHTHOCTh U CTETIEHb OKHCIEHUS XUMUUYECKHUX 3JIEMEHTOB B COCTUHEHUSX
Pa3IMYHOTO COCTaBa; MPHUHAJJICKHOCTh BEIIECTB K OMNPEIEIEHHOMY KIJIACCYy COEIWHEHUN IO
dbopMyiaM; BUJI XUMUUYECKOHN CBSI3U (KOBAJICHTHAS, HOHHAS, METAINTUYECKAs ) B HEOPTaHUIECKHIX
COCIMHEHUSX; 3apsii MOHA IO XUMHUYECKOW (QopMmysie; XapakTep Cpelbl B BOJIHBIX pacTBOpax
HEOPraHMYECKUX COCAMHEHUM, TUI KPUCTANINYECKON PEIIETKY KOHKPETHOTO BEIECTBA;

packpsiBaTh cmbici [lepuoanueckoro 3akona /. 1. Menaeneesa u AeMOHCTPUPOBATH €TI0
MOHMMAaHUE: ONMCHIBaTh M XapaKTepu3zoBaTh TabiauunHyio ¢opmy Ilepuonnyeckoil cuctembl
XUMHYECKHX 3JIEMEHTOB: pa3linyaTh MOHATUS «IJIaBHAs NoArpynna (A-rpynma)» U «mododHas
noarpynna (b-rpynma)», manbie u OoJbIInMe NEPUOIBI; COOTHOCUTH OOO3HAYEHHUsS, KOTOpbIC
HUMCKOTCA B HepHOHquCKOﬁ Ta6JII/II_[e, C YHCJIOBBIMU XApPAKTCPUCTUKAMU CTPOCHHUA aATOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsl sijipa, o0IIee YUCIIO0 JIEKTPOHOB U pacIipe/iesIeHUe UX Mo
AJIEKTPOHHBIM CJIOSIM); OOBSCHATH OOIIMEe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U
UX COCIHMHEHMM B IpeJeiiax MajblX NEPUOJOB M TJIABHBIX IOATPYNI C YY4ETOM CTPOCHHS UX
aTOMOB;

KJIaCCI/I(l)I/IIlI/IpOBaTI) XUMHUYCCKUC DBJICMCHTBI; HCOPTaHMYCCKUC BCIICCTBA, XHMUYCCKHC
peakiuu (110 YUCIY M COCTaBYy YYAacTBYIOIIMX B PEAKI[MU BEILECTB, MO TEIIOBOMY 3(PQeKTy, 1o
M3MEHEHUIO CTENEHEH OKUCICHUS! XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIKE U CrIeU(UYECKUE XUMUYECKUE CBOWCTBA MPOCTHIX
U CIIO’KHBIX BEIIECTB, IOTBEPKIasi OMUCaHUE TPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

COCTaBJISITh YPAaBHEHUS 3JEKTPOJIUTUYECKON TUCCOIMALMU KHUCIOT, LIEN0Yel U COoJeH;
MOJIHBIE M COKpAII€HHbIE YpaBHEHUS pEaKIUMid HOHHOTO OOMEHa; YpaBHEHHS pEaKIHi,
MNOATBCPKAAIOIMUX CYHICCTBOBAHHE TE€HETHYECKON CBSI3HN MCXKAY BCHICCTBAMHU PaA3JIMYHBIX
KJIaCCOB;

pacKpbIBaTh CYLIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMI MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS; BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX PEBPAILICHUN B Pa3JIMUHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYHO MAaccChl BELIECTB; MAacCOBYIO
JIOJTIF0 XMMHUYECKOT'0 3JIeMEHTa 10 (hOpMyJie COeIMHEHUS; MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE;
IIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XMMHUYECKOM pEeaKIuu;

CIeoBaTh  TpaBWJIaM  TOJB30BAHUS XUMHUYECKOM TOCylIoH ©  J1abopaTOpHBIM
o0opysoBaHHEM, a TakKe  IpaBWiIaM  OOpalleHHs C BELIEeCTBAMH B COOTBETCTBUHU C
WHCTPYKUHUSMU TI0 BBIOJHEHUIO Ta0OPATOPHBIX XUMHYECKHX OIBITOB IO TMOIYyYEHUI0 U

CO6I/IpaHI/IIO F8.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a);



MIPOBOJIMTh PEAKIIMH, IMOJTBEPIKIAIONINE KAYSCTBECHHBIA COCTAB PA3JIMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOPUI- OpOMHUI-, MOAWI-, KapOoHaT-, ¢ocdar-, CHUIHKAT-,
Cy.]'[b(l)aT-, FI/II[pOKCI/II[-I/IOHLI, KAaTUOHBI AMMOHMHA nu HNOHBI I/I?)y‘-IeHHBIX MCTaJJIOB,
HNPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

HpI/IMeHSITL OCHOBHBIC OHCpaLII/II/I MLICHHTGHBHOﬁ ACATCIIbHOCTH — aHaJIu3 M CHHTC3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATHU3AIINIO, BBISBIICHUE TPHYNHHO-CIICICTBEHHBIX CBS3CH — s
W3YYCHHS CBOMCTB BEINECTB M XUMHUYECCKUX PEAKIIHI; €CTECTBEHHO-HAYYHbBIC METO/IbI ITO3HAHUS
— HaOJIO/ICHHE, U3MEPEHHE, MOJICITMPOBAHHE, IKCIIEPUMEHT (PeabHbIA U MBICJICHHBIN ).

B (denmepambHbIX W PETHOHATBHBIX NPOIEAYpPax OLEHKH KadecTBa 0Opa3oBaHUS
UCTIONIB3YETCS  TepeueHb (KoAu(UKaTOp) pacmpeAcsieHHBIX [0 KJaccaM MPOBEPSEMBIX
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTENIbHON MPOrpaMMbI OCHOBHOTO
00111ero 00pa30BaHUs U JIEMEHTOB COACPKAHUS 110 XUMHUH.

HpOBepﬂeMHe Tpe6OBaHI/I$I K pe3yJibTaTaM OCBOCHUA OCHOBHOI

o0pa3oBaresbHON MporpamMmsl (8 Ki1acc)

Kon [IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
IPOBEPSAEMOTO MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
pe3yJbTara
1 ITo Teme: "IlepBoHayaabHbIC XUMUUECKHE MTOHATHUSA"

1.1 pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHATHUW: aTOM, MOJIEKYyJa,
XUMUYECKUM DJIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(ogHOpOOHAS W HEOAHOPOAHAs), BAaJEHTHOCTh, OTHOCUTENIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIPHAsT Macca, MaccoBast
JIOJIST XUMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJSPHBIA 00beM, XUMHYECKas
peakius, KiiacCupuKaims peakiiuii: peaKiiuyi COSTUHEHUS, PEaKIIUU Pa3IOKEeHHUS,
peaKkuu 3aMeIlleHus, peakinuu OOMEHa, 2K30- U JIHIOTEPMUYECKHE pEeaKIuHu,
TeII0BOM 3 (EKT peakuuu, pacTBOp, MaccoBas JIOJS BeIeCcTBa (MPOIEHTHAs
KOHIIEHTpalKs) B pacTBOPE

1.2 WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHSATUN U MPUMEHSTH
9TH MOHSTHS TPU OMMMCAHUU BEIIECTB U UX MPEBPANCHUI

1.3 WCIIOJIH30BaTh XMMHUYECKYI0 CHMBOJIUKY ISl COCTaBJeHUs (DOPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUN

1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUsI MacChl BEUIECTB, IOCTOSIHCTBA COCTAaBa,
ATOMHO-MOJIEKYJISIPHOTO YUEHUSI, 3aKOHa ABOTaIpO

1.5 OTIPE/IeIIATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX

1.6 KIIACCU(PUIIUPOBATH XUMUYECKHE PEAKITHH (10 YUCITY U COCTABY YUACTBYIOIIHNX B
PEaKIIMK BEIIECTB, MO TEIIIOBOMY YD PEKTY)

1.7 BBIYHCIIITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISPHYIO MacChI BEIIECTB

1.8 BBIYHCIIATH MAaCCOBYIO JIOJI0 XUMUYECKOTO AJIeMEHTa 10 (PopMyIie COeTMHEHUS,




1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHICCTBA B paCTBOPEC

1.10

MPUMEHSTH €CTECTBEHHO-HAYYHBIE METO IbI TO3HAHUS - HAOIOICHNE, U3MEPEHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN)

ITo Teme: "Baxxueiiiine npeacTaBUTEIM HEOPTaHUYECKUX BEIIECTB"

2.1

pacCKpeiBaTb CMBICII OCHOBHBIX XHWMHYCCKUX MMOHSTHM: OKCHJ, KHCJIOTAa,
OCHOBAHHE, COJIb

2.2

OTIpeNeNATh NMPUHAJICKHOCTh BEIIECTB K OMPEACICHHOMY KJIACCy COCIMHEHUMN
o ¢popmMmyiam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHN4YC€CKUEC BCIICCTBA

2.4

XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
pa3MYHBIX KJIACCOB, MOATBEPKJas ONUCAHUE MPUMEpPAMU MOJICKYJISPHBIX
YpaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi

2.5

IIPOIrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCHUMOCTH OT HX Ka4C€CTBCHHOI'O
COCTaBa, BO3MOXHOCTH NPOTCKAHHUA XUMHUYCCKUX HpeBpaHIGHI/II;'I B pPa3JIMYHBIX
YCIOBHUAX

2.6

cleloBaTh IpaBWJIAaM IOJIb30BAHUS XMMMUYECKOH MOCYI0M M J1abopaTOpHBIM
000pyI0BaHUEM, a TaK)Ke IIPpaBUIaM OOpallleHUs C BEIeCTBAMH B COOTBETCTBUU
C MHCTPYKLMSMH I10 BBIIOJHEHUIO JIAOOPATOPHBIX XUMHYECKHUX OIBITOB IO
HOJYYEHHUI0O M COOMpaHMIO Ta3000pa3HbIX BELIECTB (BOJOPOJA U KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEICICHHOM MAaCCOBOM JOJIEH PACTBOPEHHOIO
BEUIECTBA, IUIAHMPOBaTb M IPOBOAUTH XUMHYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHUIO PacTBOPOB IEJIOYEH M KHUCIOT C HNOMOUIbI0 WHIUKATOPOB
(;makmyc, herondTaaenH, METUIOPAHXK U IPYTHE)

2.7

MMpOBOAUTD PACYCTHI I10 YPABHCHHUIO XUMHYECKOU peaknuuu

Ilo teme: "llepumonuueckuii 3akoH u Ilepmoanueckas cucremMa XUMHUYECKHX
anemenToB J[.M. MenneneeBa. CtpoeHue aroMoB. XHMHUUYECKas CBS3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH"

3.1

PaCKpBIBATh CMbICI OCHOBHBIX XUMHUYECKUX MOHATHIH: PO aTOMA, 3J1€KTPOHHBIN
CJION aToma, aTOMHasi opOuTalb, paJuyc aToMa, XMMUYECKasl CBsI3b, MOJISIpHAs U
HENOJISIpHAsi KOBAJIEHTHAs CBA3b, DJIEKTPOOTPHULIATEILHOCTh, HOHHAS CBA3b, UOH,
KaTHOH, aHUOH, CTENICHb OKUCIICHUS

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHNYECKHUEC 3JICEMCHTBI

3.3

ONMCHIBATh U XapakTepu3oBaTh TabauuHyio (opmy Ileprognueckoi cuctemsl
XUMHUYECKHX 3JIEMEHTOB: pa3inuaTh NOHATHUS "TJiaBHas nmoarpynna (A-rpymma)”
u "nmo6ounas noarpymnna (b-rpymnmna)", "mansie" u "60ab1ne" nepuoIbl

3.4

packpbiBaTh  cmbici  [lepmoamueckoro  3akona .M.  Mengeneesa:
JEMOHCTPUPOBATh  MOHMMAaHUE  NEPUOJUYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOKCHUS B HepnonnquKoﬁ CHUCTEMCE

3.5

COOTHOCUTh OOO3HAYEHHUS, KOTOpble HMEITcs B Tabmune "llepuommueckas
cucrema xumuueckux odnemeHtoB .M. MengeneeBa' ¢ 4MCIOBBIMH




XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsif
A1pa, o01Iee YUCIIO0 AIEKTPOHOB U PACHpEAeTICHHE UX 10 JIEKTPOHHBIM CIIOSIM)

3.6

ONnpeaAcCIATh CTCIICHb OKUCIICHUSA 3JIECMCHTOB B 6I/IHapHBIX COCOAUHECHUAX

3.7

OIpCaACIIATh BUJ XHUMHUYECKOH CBI3H (KOBaJIeHTHaﬂ n I/IOHHaH) B HCOPraHU4YCCKHUX
COCAUMHCHUAX

[TpoBepsiembie AyIeMEHTHI cojiepkanus (8 Kiacc)

Kon

[IpoBepsiemMblil 2JIeMEHT coaep KaHus

HepBOHaanBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMUK B JKU3HU 4Ye€IOBEKa. XUMHS B cUCTeMe Hayk. Tena u
BelecTBa. Gu3nuecKkue CBOMCTBA BEUIECTB. ATpEeraTHOE COCTOSIHUE BEILIECTB

1.2

[TonsiTue o Meronax mno3HaHus B xuMmuM. Yucrtele BemectBa U cMmecH. CriocoOsl
paszeneHus cMecen

1.3

ATOMBI U MOIIEKYJbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKUX DIIEMEHTOB.
[IpocThie u CiIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE

1.4

Xumuueckass Qopmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX JIIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewiecTB. OTHocuTenbHas aToMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMUYECKOIO JIEMEHTa B COCUHCHUH

1.5

KommnuectBo BemecrBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl U
yuclia CTPYKTYPHBIX €AMHMII BemiectBa. PacueTsl mo ¢opMylnaM XUMHUYECKHX
COCMHEHUI

1.6

dusnyeckue U XMMHUYECKUE SBICHMS. XMMHMUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHUs. Kimaccupukanmst XuMHIeCKIX
peakuuii (coeMHeHNs, Pa3I0KEeHNs, 3aMeIleHHsI, OOMEeHa)

1.7

XUMHUECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCYI0H, € TpaBUiIaMH pabOThI
B JJaOOpaTOpuH U NpuemMaMu oOpalleHus ¢ JJabopaTOpHBIM 000pYyI0BaHUEM, U3YUECHUE
U ONucaHue (U3MUYECKUX CBOMCTB 00pa3lloB HEOPraHMUYECKUX BEIECTB, HAONIOJCHHE
¢uznueckux (IJIaBlI€HUE BOCKA, TassHUE JIbJA, pacTUpaHHUe caxapa B CTYIIKE, KUTICHUE U
KOHJIEHCAllUs BOJbI) M XHUMHYECKUX (TOpEHHE CBeYd, MPOKAJUBaHHE MeIHON
MIPOBOJIOKH, B3aUMOJICMCTBHE MeJia C KHUCIOTOW) SIBIICHUM, HAONIOJCHUE M OIMCAHUE
NPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiuil (pa3okeHue caxapa, B3auMoJIeHCTBHE
CEpHON KHUCJIOTHI € XJIOpuaoMm Oapusi, pasioxkeHue ruapokcuga menu (1) npum
HarpeBaHuH, B3aUMOJIeHCTBHE JKene3a ¢ pacTBopoM conu meau (I1), uzyuenue cnoco6oB
paszzeneHus cmeced (C  NOMONIIbIO MarHuTa, (UIBTPOBAHUE, BbIapUBaHUE,
JUCTUIIIALMS, XpoMaTorpadus), MpoBeJeHUe OUYUCTKH TOBapEHHOM COMM, HaOII0IeH!Ee
U OINMCaHUE PE3YyJbTAaTOB MPOBEJIEHUS OIbITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS
Macchl, CO3/1aHue MOJIeIel MOJIEKYJI (IIapOCTePKHEBBIX)

Baxwueiimne MMPEACTAaBUTCIN HCOPTraHNYCCKHUX BCUICCTB

2.1

Bo3nyx - cmech rasos. CoctaB Bo3ayxa. Kuciaopon - 2J€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoaa B mpupoje, PU3NUecKre U XUMHUYECKHE CBOMCTBA (peakinu
ropenusi). Okcunbl. [Ipumenenune kucinopoaa. CrocoObl MOTy4YeHHs] KHCIOpOAA B
naboparopur M TpoMbllUIeHHOCTH. KpyroBopor kucnopoga B mnpupozae. O30H -




AJTOTPONHASI MOAU(PHUKAIUS KUCIOPOoJa

2.2

TennoBoil 3¢ ¢deKkT XUMHUYECKOW peakiul, TePMOXMMHUYECKHE YpPaBHEHHUS, JK30- H
SHIOTEPMHUUYECKHE peaKMU. TOIUIMBO: yroib U METaH. 3arpsA3HEHHUE BO3yXa, YCUIICHHUE
apHUKOBOTO 3(dekra, pa3pyiieHre 030HOBOTO CIIOs

2.3

Bomopon - snemeHT M mpocrtoe BemiecTBO. HaxokaeHue Bomopona B IPUPOJE,
du3nvecKkue U XMMUYECKUE CBOICTBA, MPUMEHEHHE, CIIOCOObI mosyueHus. Kuciorsr u
conu

2.4

MonsipHblii 00beM ra3oB. PacueTsl Mo XUMHYECKUM YPaBHEHUSIM

2.5

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurenb. PacTtBopsl. HacellieHHBIE U
HEHaCBILICHHbIE PaCTBOPHI. PacTBOPUMOCTS BelecTB B Bojie. MaccoBas 1071 BelecTsa
B pacTBope. XMMHUECKHE CBOMCTBA BoAbl. OcHOBaHMs. Poib pacTBOpOB B MpUPOJE U B
JKU3HU 4enoBeka. KpyroBopoT BoJsl B Ipupoe. 3arps3sHeHue IpUpoaHbIX Boa. OxpaHa
Y OYUCTKA IIPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHnid. Oxcuael. Kitaccupukamus OKCHIIOB:
coneoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHbIE) U HecolieoOpa3yrouue.
Homenknarypa okcunoB. @usnyeckue U XMMHUYECKHE CBOMCTBA OKCUIOB. llomyuenue
OKCHJIOB

2.7

OcnoBanus. Knaccudukanuss OCHOBaHMIA: IIEJIOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBaHuii. ®Du3nyeckue U XHUMUYECKHME CBOMCTBA OCHOBAHUU.
[Tonyuyenue ocHOBaHMI

2.8

Kucnotel. Kiaccudpukanus kucnor. Homenwiatrypa kuciaor. Ousmueckue u
XMMHYECKHE CBOKMCTBA KUCIOT. P akruBHocT MetaiuioB H.H. bekerosa. [loyuenue
KHUCIIOT

2.9

Comnu. Homenknatypa coneil. usndeckue 1 XuMUYeCKue cBorcTBa coseil. [lomyuenue
cosen

2.10

I'eneTnueckas CBA3b MEKAY KiIaCCaMU HCOPraHUYICCKUX COE€TUHEHUI

211

XUMHUYECKUN HKCIIEPUMEHT: Kaue€CTBEHHOE ONPENIEICHUE COJEpKaHUs KHCIOpoJa B
BO3/JyXe, MOJIyueHHE, cOOMpaHue, paclio3HaBaHWE M W3Y4YEHHE CBOICTB KHCIOpPOAaA,
HaOII0/IEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U YCIOBUS BO3HUKHOBEHUS U
MpeKpaIieHus TopeHus (moxkapa), 03HaKOMJICHHE ¢ 00pa3iaMu OKCHIOB U OMTUCAHUE UX
CBOICTB, MOJIy4eHHE, COOMpaHHE, PACMO3HABAHUE M H3Y4YCHHE CBOMCTB BOJOpOJA
(ropenwue), B3anmoiericTBre Bojopoaa ¢ okcuaoM meau (II) (Bo3moxkHO ucmonbp3oBanue
BUJICOMATEpHANioB), HaOMI0/IeHue OO0pa3lOoB BEHIECTB KOIWYECTBOM |  MOIb,
UCCJIEJIOBaHHE OCOOEHHOCTEH pPacTBOPEHHUS BEUIECTB C Pa3IMUHON pacTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OIPEICICHHOM MaccoBOM J0J€H pacTBOPEHHOIO
BEII[ECTBA, B3aWMOJICHCTBUE BOJBI C METAUIaMU (HATPUEM U KajbIlueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), ONPEJEICHUE PACTBOPOB KHUCIOT M IIENIOYEH C
MOMOINBI0 WHJIUKATOPOB, HKCCIEIOBAaHWE OOpa3Il0B HEOPTaHUYECKHX BEIIECTB
pa3IMYHBIX KIJIACCOB, HAONIO/ICHWE W3MEHEHHUs OKPACKH HHJIWKATOPOB B pacTBOpax
KHCJIOT U Ieouel, n3yuenue B3aumoeiicteus okcuaa meau (I1) ¢ pactBopom cepHoi
KHUCTIOTHI, KUCJIOT C METAJJIaMH, peaKluii HeHTpaau3aluu, ModyuyeHne HepacTBOPUMBIX
OCHOBaHWH, BBITECHCHHE OJHOTO MeETalljla JPYTUM W3 pacTBOpa COJH, PEIICHUE
SKCIIEPUMEHTANIbHBIX 3aJady 10 TeMme 'BaxHellue Kiacchl HEOPraHUYECKUX
coerHeHui"




Ilepuonnueckuii 3akoH u Ilepumoanudeckas cucrema XumMu4eckux sjemeHToB .M.
Menpeneesa. Crpoenue  atomoB.  XUMHYECKas  CBS3b. OKHUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

3.1

[lepBble TOMBITKH KiIacCU(UKAMKM XUMHUYECKUX 3JeMeHTOB. [loHatme o rpymmax
CXOJHBIX JIEMEHTOB (IIIEJI0YHBIC U MIET0YHO3EMENIbHBIC METAILIBI, TAJIOTCHbI, HHEPTHHIE
rasbl). DJIEMEHTBI, KOTOpbIe 00pa3ytoT aM(pOTepHbIe OKCHUIBI 1 THAPOKCHIBI

3.2

Ilepnonnueckuii 3akoH. Ilepmoaudyeckass cucrema XuMHU4Yeckux i3yeMmeHTtos JI.M.
MenneneeBa. KoporkomepuomHas u juHHonepuoaHas ¢opmel [lepuogmdeckoit
cucreMbl xuMuuyeckux 35eMeHToB .M. Menneneesa. Ilepuonst u rpymnmbl. @u3ndecKkui
CMBICJI IOPSIAKOBOIO HOMEPA, HOMEPOB MEPHOA U IPYIIIIBI HJIEMEHTA

3.3

Ctpoenne artomoB. CoctaB atomubiXx sjaep. HWM3orombl. Onexkrtponbl. CTpoeHue
AJIEKTPOHHBIX 000J04YEK aTOMOB MepBbiX 20 XuMHUYecKuX 3eMeHToB [lepuonndeckoii
cucremol JI.MI. MenaeneeBa. XapakTepuCTHKAa XUMHUYECKOTO DJIEMEHTa IO €ro
nostoxkenuto B [lepuonnueckont cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH  W3MEHEHUsI  pajuyca  aTrOMOB  XHUMHYECKHX  DJIEMEHTOB,
METAJUIMYECKUX UM HEMETAJUIMYECKUX CBOWMCTB MO TpylIlaM M NEpHoJaM. 3HAUYECHHE
Ilepuoanueckoro 3akoHa W IleproauyecKol CUCTEMbl XMMHUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U nipaktuku. J|.1. MeHnieneeB - y4eHbIN U TpakJaHUH

3.5

Xumuyeckass  cBsa3b.  KoBaseHTHass — (mosisspHass W HENOJSIpHAsl)  CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 2JIEMEHTOB. MloHHAas CBA3b

3.6

Crenenp oxuciacHusa. OKHCIUTEIHLHO-BOCCTAHOBHUTCILHBIC pCaKknuuu. HpOIIGCCI)I
OKHCJICHUSA M BOCCTaHOBJICHUA. OKHUCIIUTEIN U BOCCTAHOBHUTEIIN

3.7

XYUMUYECKUN HKCIEPUMEHT: M3y4YeHHEe OOpas3IOB BEIIECTB METANIOB U HEMETAIJIOB,
B3aUMOJICHCTBUE THUJPOKCHIA IIMHKA C PACTBOPAMH KHCJIOT U IIEJIOYeH, IPOBEICHUE
ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKINi
(ropenue, peakify pas3yioKeHUs, COSTUHECHUS )

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOMN

oOpa3oBaTenbHON porpaMmsl (9 kiacce)

Kon

[IpoBepsieMbie ITpeIMETHBIE PE3YJIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM

IMPpOBEPACMOT0 nporpaMmMbl OCHOBHOT'O O6H.I6FO O6pa3OBaHI/I$I

pe3ynbTara

1

[To Teme: "BemecTBo 1 xuMudeckasi peakuus"

11

PAacCKpBIBaTh CMBICI OCHOBHBIX XMMWYECKHUX IMOHSATHN: PacTBOP, DJIEKTPOJIHTHI,
HEBJICKTPOJIUTHI, SJEKTPOIUTHYECKAsT TUCCOIMAIINS, PeaKIIM HOHHOTO OOMEHa,
KaTajan3aTop, XMMUYECKOE paBHOBECUE, 0OpaTUMble U HEOOpaTUMBIE PEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLUH, OKUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAaHOBJIEHUE, AJUIOTPOMUS, aMPOTEPHOCTh, XUMUYECKas CBSI3b
(KoBaJIeHTHas, MOHHAsA, METAJUINYeCKas), KPUCTAIIMUECKasi pelleTKa, CIUIaBbI,
CKOPOCTh XUMHUYECKOW PEaKIINH

1.2

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHNYCCKHUX MHOHATUU U IMPUMCHSATH
OTH TMMOHATHS ITPU OMMUCAHUHN BCUICCTB U UX npeBpameHHﬁ




1.3

COCTaBIIATh YPABHEHMSI ICKTPOJIUTUYECKON NUCCOLMALMKA KUCIIOT, HICIOYEH U
COJICH, TIOJTHBIE U COKpAIllEHHbIC YPAaBHEHUS pEakIfii HOHHOTo oOMeHa

14

pacKkpbIBaTh CYLIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxui
MOCPECTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACUeThl 110 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

ITo TemaMm: "HemeTaiuisl 1 ux coequHeHus" u "MeTaiuisl 1 UX cOeTuHEeHus"

2.1

XapaKTepU30BaTh (OMHUCHIBATH) OOIINE U CTICIH(PHISCKHEe XUMUIECCKIE CBOMCTBA
IOPOCTBIX W CJOXHBIX BEUIECTB, IOATBEp)KJasi OMHCAHHUE MPUMEPaMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUi

2.2

COCTaBJIATH YpPaBHCHUA peaKL[I/IfI, MOATBCPKAAOIIUX CYHICCTBOBAHUC
TeHETUYECKOM CBSI3U MECXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOIrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHU,
BO3MOXHOCTH POTCKAHUSA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

2.4

cleloBaTh IpaBWJIaM IOJIb30BAHUS XMMMUYECKOH MOCYI0M U J1abopaTOpHBIM
000pyI0BaHUEM, a TaK)Ke IIPaBUIaM OOpallleHUs C BEIIeCTBAMH B COOTBETCTBUU
C MHCTPYKLMSMH I10 BBIIOJHEHUIO JIAOOPATOPHBIX XUMHYECKHUX OIBITOB IO
HOJYYEHHUI0O M COOMpAHMIO Ia3000pa3HbIX BEIIECTB (AMMHUAKa U YIJIEKHUCIOIO
rasa)

2.5

MPOBOJUTh PEAKIHUM, MOATBEPKAAIONINE KAUYeCTBEHHBIM COCTaB pa3IMYHBIX
BEIIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUI-, OpOMUA-, UOTUI-, KapOOHAT-
, (ocdar-, cunukar-, cynbdar-, TUIAPOKCUI-UOHBI, KATUOHBl aMMOHUS, HOHBI
M3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKHUX
BCIIESCTB

ITo Teme: "Xumus u okpyxaromias cpena”

3.1

PacCKpbIBATb CMBICTI OCHOBHBIX XUMHWYCCKUX MOHATHM: HI[K BCIICCTBA; KOPPO3UA
MCETAIJIOB

3.2

INPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTENbHON NEATEIbHOCTH - aHalIu3 |
CHUHTE3, CpaBHEHHe, O00OOIIEeHHE, CHUCTEeMAaTH3alMI0, BBIIBICHUE TNPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H - JIJIs1 U3YUYEHHSI CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIHIL;
€CTeCTBEHHO-HAy4YHbl€ METOJAbl IO3HAaHWS - HaONOJeHHe, H3MEepEeHHe,
MOJIETTMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN)

[TpoBepsiemble Ay1eMEHTHI coepkanust (9 kiacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

BemectBo u xumudeckas pcaKknus. HOBTOpCHI/IC

1.1

Ilepuonnueckuii 3akoH. llepmoamyeckas cucrema XuMHYEeCKHX »dieMeHTOB J[.U.
MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOA0B, KNS, KAJIBLMUA U UX COCIUHEHUN B COOTBETCTBUU
C TIOJIO’KEHUEM 3JIEMEHTOB B [leproanyueckoil cucteMe U CTPOCHUEM UX aTOMOB

1.2

CTpoeHI/Ie B€OICCTBA: BUbI XHUMHYECKOU CBSI3U. THIIBI KPUCTATNIMYECKUX PCUICTOK,
3aBHUCUMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTaHHI/IquKOﬁ pemIiCTKU MW BHUIA




xumuueckon cBs3u. Kiaccudukanus ¥ HOMEHKJIATypa HEOPraHMYeCKUX BEIIECTB
(MexxyHapoJHas U TpUBHAJIbHAS). XMMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIUXCS K
pa3IMYHBIM ~ KJlacCaM  HEOPraHMYECKUX  COCOUHEHHUW, TIEHEeTWYeCcKas  CBS3b
HEOPTraHWYECKUX BEILIECTB

1.3

Knaccugukanus XuMUYECKUX peakivi M0 pa3IuYHbIM IPU3HAKAM (110 YUCITY U COCTABY
YYaCTBYIONINX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3 (EKTy, 0 NU3MEHEHHUIO CTEIICHEH
OKHCJICHUsSI XUMHUYECKUX 3JIE€MEHTOB, 110 OOpPaTUMOCTH, IO YYacTHIO KaTajln3aropa).
OK30- M DSHIOTEPMHUYECKHE DPEAKIUH, TEPMOXMMHUYECKHe YypaBHEHHs. [loHsTne o
CKOPOCTH XMMHUYECKOU PEaKLIUU
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[Tonsitue 00 o0OpaTUMBIX M HEOOpPaTHMMBIX XMMHYECKUX peakuusx. llonarue o
TOMOTEHHBIX M TETEPOTreHHBbIX peakiusax. [loHsATHE O XHWMHMYECKOM paBHOBECHH.
@DakTOophl, BAUIIONINE HA CKOPOCTh XUMUYECKON PEaKIMH U MOJ0KEHNE XUMHUECKOTO
paBHOBeECHUS

1.5

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pcakuuu, 3JI€KTpOHHbII71 0ajlaHC OKHCIIMTEIBHO-
BOCCTaHOBHUTEIBbHON pe€aKuuu. CocraBneHnue ypaBHeHI/Iﬁ OKHUCIHUTCIIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaKHI/If/'I C UCITIOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O OanaHca

1.6

Teopus 2JIeKTPOIUTUYECKON TUCCOLMALINN. DIEKTPOIUTHI U HEANEKTPoIUThl. KaTHoHBI,
aHMOHBI. MeXaHU3M JUCCOLMALUYU BELIECTB C PA3IUYHBIMU BUIAMU XUMUYECKOH CBS3H.
Crenenb nucconuanui. CHIBHBIC U CITA0BIC 3JIEKTPOJIUTHI. Peakuym nOHHOTO 0OMEHa.
VYciioBUs npoTeKaHusl peakluil HOHHOro OOMEHa, MOJHbIE M COKPALICHHbIE WOHHBIE
ypaBHEHHUs peakiuil. CBONCTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE IIPEICTABICHUM 00
NEKTPOIUTHYECKON auccounanuu. KauecTBeHHble peakiuu Ha HOHBI. IloHsATHe O
TUAPOIIU3E COJIEH

1.7

XuMHUYIeCcKHit OKCIICPUMCHT: O3HAKOMJICHUC C MOJACIIKIMU KPUCTAJUIMYCCKUX PCHICTOK
HEOPraHWYECKUX BEIIECTB - METAJUIOB M HEMETAaJUIOB (rpaduTa W anMasa), CIOKHBIX
BEIICCTB (XJIOpUJA HATPHsI); HCCIEIOBAaHME 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOU
peaKkuMu OT BO3ACUCTBUS pa3IMUYHBIX (PAKTOPOB; MCCIEIOBAHUE HIIEKTPOIPOBOJHOCTH
pacTBOPOB BEILIECTB, MPOILECCA JUCCONMAIMM KHUCIIOT, IIEN0oYe M cojel (BO3MOXKHO
UCMOJIb30BaHUE  BUAEOMATEPUANIOB); TMPOBEJIEHUE  OMBITOB, MJUIIOCTPUPYIOLINX
NPU3HAKK NPOTEKaHUs peaklnil MOHHOro oOMeHa (0Opa3oBaHUE OCaJKa, BBIJICIECHUE
rasa, oOpa3oBaHHME BOJbl); OIBITOB, WJIIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX pEaKUUi (ropeHue, peakiuu pas3IoKEeHUs, COEAUHEHHUs);
pacrio3HaBaHME HEOPraHMYECKUX BEIIECTB C IMOMOILIBI0 KAa4eCTBEHHBIX PEAKIMH Ha
HOHBI; PCIICHHUEC SKCIICPUMECHTAJILHBIX 3a1a4

Hemeramns u ux COCINMHECHUA

2.1

OO6mass xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
creneHu okucnenus. CTpoenue u puznyeckre CBONCTBA MPOCTHIX BELIECTB - TAJIOT€HOB.
XUMHYECKHE CBOWCTBA Ha TpuUMepe xJyopa (B3aWMOJEHCTBHE C MeTajlaMH,
HeMeTallJIaMH, ieoyamu). XiopoBoaopos. ConsiHas KUCIOTa, XUMUUYECKHE CBOMCTBA,
HoJTydeHue, mpuMeHeHne. JleficTBre X1opa U XJIOpOBOIOPOa HA OPTaHU3M YEJIOBEKA.
Baxneiiime xJI0puabl 1 UX HaX0XKJICHUE B IPUPOJIE

2.2

OObmas xapaktepucTuka 37meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHble CTeNneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA IMPOCTHIX
BEIIECTB - KHUCJIOPOJA U Cepbl. AJUIOTPOIIHBIE MOJIU(UKAIMK KUCIOpOJa M CEpHI.
Xumuyeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpoeHUE, PUINYECKHE U XUMHYECKHE
cBoiicTBa. OKcuabl cepbl Kak MPEICTABUTENN KHCIOTHBIX OKCHJIOB. CepHas KHCIOTa,




du3nYecKue U XMMUYECKHE CBOWCTBA (0OIIME Kak MPEACTaBUTENS Kilacca KHCIOT U
cnenuduyeckue). XUMUYECKUE PEAKINH, JIKAIIHUE B OCHOBE MPOMBIIIIICHHOTO criocoba
noiaydyeHus: cepHor Kuciotbl. [Ipumenenne. Conu cepHOM KHCIOTHI, KaueCTBEHHAs
peakiusi Ha cynbdar-uoH. HaxoxaeHwe cepsl M €€ COCIWHEHUH B TPUPOJIE.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAloUlel cpelbl COeIMHEHUSMU cepbl (KHUCIOTHBIC
JTOK]IH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 NMPEeA0TBpaILECHUs

2.3

OOmast xapakrepucTuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIICHU OKUCIIEHUS. A30T, paclipoCTpaHeHUE B MPUPOE, GU3NIECKHUE U
XHUMHYECKHe cBoicTBa. KpyroBopor azora B mpupoje. AMMHAK, ero (hu3nyeckue u
XMMHUYECKHE CBOWCTBA, OJyYeHHEe U npuMeHeHne. Conu aMMOHMS, UX (pU3NYECKUe U
XUMHUYECKHE CBOICTBa, NpuUMeHeHHe. KauecTBeHHass peaklys Ha HOHbl aMMOHMSI.
A30THas KUCIIOTa, €e MojydyeHue, pusnueckue U XMMUYECKHe CBOMCTBa (00IIMe Kak
NPEeICTaBUTENS KJIacca KUCIIOT | crienududeckue). Mcnoab30BaHNe HUTPATOB M COJIEH
aMMOHHUSI B KayecTBE MMHEPAIbHBIX yJI0OpeHuil. XuMHuecKoe 3arpsi3HeHHe
OKpYXarolle cpeibl COEUHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHUE BO3AyXa,
HIOYBBI U BOJIOEMOB)

2.4

docdop, amnorponHsie MoguduKanyn pochopa, Gpuzndeckre 1 XUMUIECKHAE CBOICTBA.
Oxkcun docdopa (V) u dbochopHas kuciaora, GuU3NYECKUe U XUMUUYECKUE CBOMCTBA,
nony4enue. McnonpzoBanue ¢pochaToB B KadyecTBE MHHEPAIBHBIX YA00pEHUN

2.5

OO6mas xapaktepuctuka eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHM OKMUCICHUSA. YIJIepoJ, aluIOTPOIHbIE  MOAU(UKAILUH,
pacmpocTpaHeHHe B TpHpoJe, (U3NYECKHEe W XHMHUYECKHE CBOMCTBA. AncopOuus.
Kpyrosopot yriepona B npupoge. Okcuabl yriaeposa, ux pU3ndeckue U XUMUYEeCKHUe
CBOICTBa, I€HiCTBHE HA KUBbIE OPIraHU3MBI, IOJTYYEHHE U IPUMEHEHHE. DKOJIOTMUECKHE
npo0JeMbl, CBsI3aHHBIE ¢ OKcuAoM yriepoaa (IV); runoresa riao6anbHOro MoTenIeHus
KJIMMaTa; MapHUKOBBIH 3((dekT. YroiapHas KHUCIOTa U €€ CONM, MX (PU3MYECKUE U
XMMHUYECKHE CBOWCTBA, MOJy4YyeHHE M NpuMeHeHue. KauecTBeHHass peakuus Ha
kapOoHaT-noHBIL. Vcronp30BaHne kKapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U
CEIBbCKOM XO351CTBE

2.6

[TepBoHavanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHMSIX yriepoaa
(MeTan, TaH, STUJIEH, alleTUIICH, TaHOJ, TJIMIIEPUH, YKCyCcHas kuciora). Ix cocras u
XuMH4eckoe crpoenne. [loHaTre o OMOIOrNYecKr BayKHBIX BEIIECTBAX: KUpaX, OenKax,
YIJIEBOJIAaX - U UX POJU B KMU3HU 4eloBeKa. MarepruaabHOE €TUHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COETMHEHUI

2.7

KpemHuuii, ero ¢usnuyeckue M XMMHUYECKHE CBOMCTBA, IMOJIyYeHHE U MpPHUMEHEHHE.
Coenunenus kpemHus B npupone. O6mue npeacrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucinore. CHIMKaThl, WX UCIOJb30BaHUE B OBITY, MeIUIUHE,
IIPOMBIIUIEHHOCTH. BaxHeillne crpouTenbHble MaTepualibl: KepamMHuKa, CTEKJIO,
LIEMEHT, O0eTOH, kene300eToH. [Ipobaembl 0e30MacHOro UCMOIb30BaHUS CTPOUTEIBHBIX
MaTepUajoB B IOBCEAHEBHON KU3HU

2.8

XVUMUYECKUHN 3KCIEpUMEHT: U3ydeHHe 00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOWCTB
COJISTHOM KHUCIJIOTBI; TPOBEJCHHE KAayeCTBEHHBIX peakluil Ha XJIOPUA-UOHBI H
Ha6H}OJIeHHe IIPU3HAKOB WX MPOTCKAHUA; OIBITEI, OTpaXAOIIUC CbI/ISI/IquKI/Ie nu
XMMHUYECKHE CBOMCTBA TaJOr€HOB M HUX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEpPHUAIOB); O3HAKOMJIEHHE C oOpa3lamMu XJOPHJIOB (TaJlOr€HUIOB);
O3HaKOMJIEHHE ¢ 00Opa3llaMu Cepbl M €€ COeAMHEHHSIMH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB); HAOIOJEHHE TIpoliecca OOyIrIMBaHUS caxapa Ioj JeHCTBUEM




KOHIICHTPHUPOBAHHOW CEPHON KUCIIOTHI; N3yUYEeHNE XUMHUUYECKUX CBOWCTB pa30aBICHHOM
CEpHOI KUCIIOTHI, MPOBEICHNE KAYEeCTBEHHON PEeaKINK Ha CyIb(aT-uoH U HAOII0CHIE
MIPU3HAKa €€ MPOTEKaHMs; 03HAKOMIICHHE ¢ (PU3NUECKUMH CBOMCTBAMU a30Ta, hochopa
U X COCIMHEHUN (BO3MOHO MCIOJIb30BaHNE BUICOMATEPUAIIOB), 00pa3iaMH a30THBIX
u ¢GochopHBIX yAOOpPEHUH; MOJy4YeHHE, COOMpaHue, paclo3HaBaHWE M H3yYCHHE
CBOICTB aMMHaKa; MPOBEICHNE KAaUeCTBEHHBIX PEAKIUil Ha MOH aMMOHUS U Pochar-uoH
U U3y4YeHHE IPU3HAKOB UX IPOTEKAHUs, B3aUMOICHCTBIE KOHIICHTPUPOBAHHON a30THOM
KHUCIIOTHI C MeIbI0 (BO3MOXKHO HCITOJIb30BAHUE BHICOMATEPUAIIOB); U3YUCHHE MOJIeIIeH
KPUCTAIIMYECKHUX PELIETOK ainMasa, rpaguta, QyiiepeHa; 03HaKOMJICHHE C TIPOLECCOM
anacopOLMK pPacTBOPEHHBIX BEHIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPONCTBOM
POTUBOra3a; IMOJIydeHHe, COOMpaHHe, paclno3HaBaHME U HM3yYEHHUE CBOWCTB
YTIEKUCIIOTO Ta3a; MPOBEACHNE KAUSCTBEHHBIX pEaKlnii Ha KapOOHAT- U CHIIUKAT-UOHBI
U U3Yy4YeHHE MPU3HAKOB MX MPOTEKAHHUS; O3HAKOMJICHHE C MPOAYKLUHEH CHUIMKATHOU
MPOMBINIJICHHOCTH; PEIICHUE JKCIEPUMEHTANIBHBIX 3adad 1Mo Teme "Bakueimme
HEMETaJIbl U UX COeAUHEHUS"

MeTanibl U UX COSAMHEHUS

3.1

OOmas xapakTepUCTUKAa XUMHUYECKUX DJEMEHTOB - METaUIOB Ha OCHOBAaHHHM HX
nonoxenusa B Ilepuoanueckor cucreme xumuueckux snemeHToB .M. MeHnneneesa u
ctpoenust atoMoB. CTpoeHue MeTauioB. Mertaminueckas CBs3b M METaJTHYecKas
KpUCTAJUIMYECKas pelieTka. DJIEKTPOXUMUYECKUI Psijl HAIPSKEHU METalljIoB

3.2

Ouznyeckue MU XMMHYECKHME CBOWCTBAa MeTauioB. OOmme crnoco0bl MOMydeHUs
MeTtauioB. [loHSATHE O KOPpO3WHM METANIOB, OCHOBHBIE CIOCOOBI 3alUTHI HUX OT
koppo3uu. CruiaBsl (CTallb, 4YyTYH, JIOPATIOMHHMIA, OpOH32) U UX MPUMEHEHHUE B OBITY U
IMPOMBIIIJICHHOCTH

3.3

[I{erounble MeTAILIBL: MOJI0KEHKE B [leproandeckoi CUCTEME XMMUYECKUX JIEMEHTOB
A.1. MenneneeBa; cTpoeHue UX aTOMOB; HAaXOXKIEHHE B mpupone. Pusndeckue u
XMMHUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCHUIbI U TUAPOKCUABI HATPUS U
kanud. [IpuMeHeHne MEenoYHbIX METalIOB U UX COCIMHEHUN

3.4

[IlenoyHo3eMeENbHBIE METAUIBI MarHUM M KaJlbLUU: mojiokeHue B llepumonnueckon
cructeme XxuMuieckux anemeHToB .M. MenzaeneeBa; CTpoeHUE X aTOMOB; HAXO0XKICHUE
B npupone. Pu3nuecKkue U XMMHUYECKHE CBOWCTBA MarHus M Kaublus. BaxHenmmue
COCIMHEHUS KalblUsl (OKCHJ, THUAPOKCHI, coiH). JKecTKOoCTh BOJABI M CIOCOOBI €€
YCTpaHECHUS

3.5

AmomuHuil: nonoxenue B Ilepuoandeckoil cucreme xumMuyeckux snemeHtoB JI.M.
MengeneeBa; CTpOEHUE aTOMa; HaXOXKJECHUE B npupoae. PU3nUecKue U XUMHYECKUE
CBOIicTBa amoMuHUsA. AMOTEpHBIE CBOMCTBA OKCHU/IA M TUAPOKCUIA ATFOMUHUS

3.6

Kene3zo: nonoxenne B Ilepmoanueckoil cucrteme xumuyeckux siemeHtoB JI.M.
MengeneeBa; CTpOEHUE aTOMa; HaXOXKJECHUE B npupoae. PU3nUecKue U XUMHYECKUE
cBoiicTBa xene3a. Okcunsl, ruapokcuanl U conu xenesa (II) u sxenesa (I1I), ux cocras,
CBOMCTBA U MOJIy4YEHUE

3.7

XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE ¢ o0OpasllaMH METAJJIOB M CIUIABOB, WX
(bU3MYECKUMU CBONCTBAMU; W3YYCHHE PE3YyJIbTaTOB KOPPO3HU METAUIOB (BO3MOXKHO
HCITOJIh30BAaHNE BUIEOMATEPHAIIOB), 0OCOOCHHOCTEH B3aUMOICHCTBHUS OKCHIA KATBITUS 1
HaTpHs ¢ BOJIOM (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); HCCIIEJOBAHUE CBOMCTB
JKECTKOW BOJBI; TIpOIlecca TOPEHUs Keje3a B KUCTOpoze (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIN Ha HOHBI (MarHus,




KaJIbIIMs, aIFOMUHUA, MHKA, xene3a (I1) m xenesa (III), meau (II); HaGmomenue u
OMKCAaHUE TIPOIECCOB OKPAIIUBAHUS TUIAMEHU HOHAMHU HATPHS, Kalus M KalbLUs
(BO3MOXHO HCIOJIb30BaHUE BHICOMATEPHANIOB); MCCIIEeIOBaHNE aM(pOTEPHBIX CBONCTB
TUIPOKCHUIA ATFOMUHUS U THIPOKCH/IA ITUHKA; PEIICHUE YKCIIEPUMEHTATBHBIX 3a1a4 IO
TeMe "BakHelnre MeTayuIbl U UX COSTUHEHUS "

XHUMHA ¥ OKpYXKarolas cpena

4.1

HoBpie maTepuansl U TexHonoruu. Bemiectsa U MaTepuaibl B MOBCEAHEBHON JKU3HU
yeJoBeKa. XHMMHS U 30pOBbe. be3omacHoe uCIonb30BaHUE BEHIECTB U XUMHYECKHUX
peakuuii B ObITy. [lepBasi TOMOIIL IPU XUMUYECKUX 0KOTaX U OTPABJICHUSIX

4.2

OCHOBBI 3K0JIOTHYECKON TPAMOTHOCTH. XMMHUYECKOE 3arpsA3HEHNE OKPYKatOIIEeH Cpe/ibl
ITIK. Ponp XxumMuu B pelIeHUH SKOJOTHYeCKHX mpobiem. IIpupogHbie HCTOYHUKH
yIIE€BOAOPOAOB (Yrojib, IPUPOAHBINA ra3, HeTh), MPOAYKTHI HX MEPEepadOTKU, UX POJIb
B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUECKUH HKCIEPUMEHT: H3yueHHe o0O0pa3loB MaTepualioB (CTEKJIO, CIUIABBI
METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)

Jlia mpoBesieHHsT OCHOBHOI'O TOCYAApCTBEHHOrO 3K3aMeHa o xumuu (manee - OI'D mo

XMMHH) HCIIONB3YEeTCS TepeueHb (KOAM(PHUKATOp) MpOBEpsSEeMBbIX TpeOOBaHMA K pe3ysbTaTam

OCBOCHHA

OCHOBHOM 00pa3oBaTelbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUA H

OJICMCHTOB COACPIKAHUA.

[Tposepsiembie Ha OI'D o xumMuu TpeOOBAHUS
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEJIbHON MpOTrpaMMbl

OCHOBHOT0 00I1IeT0 00pa3oBaHMs

Kon

IIpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM 0a30BOT0 YPOBHSI

IPOBEPSEMOTO OCBOCHMSI OCHOBHON 00pazoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro
TpeOoBaHUS oOpa3zoBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

0 T03HABa€MOCTU SIBJIEHUH NPUPOJbI, MOHMMAaHHE OOBEKTUBHON 3HAUYMMOCTH
OCHOB XHMHYECKOM HayKM Kak o00JacTH COBPEMEHHOTO €CTEeCTBO3HAHUA,
KOMIIOHEHTa OOIIell KyJIbTypbl U MPaKTUYECKOW MAESTENbHOCTH 4YelIOBEKa B
YCIOBHUSAX COBPEMEHHOrO OOIIecTBa; MOHMMAHHE MECTa XUMHMH Cpelu JAPYIHX
€CTECTBEHHBIX HAYK

1.2

O HAYYHBIX MCTOAAaX IIO3HAHHA, B TOM HYHCJIC OKCICPHUMCHTAJIBHBIX H
TCOPCTUUCCKHUX MCETOAAX HCCICAOBAHUA BCIICCTB U HU3YUCHHUA XHUMUUYCCKHUX
peaKHI/II\/II; YMCHHE HUCIOJIb30BATH MOJACIIHN JJIA OOBSICHEHHUS CTPOCHUA aTOMOB U
MOJICKYJI

1.3

0 cdepax npodhecCHOHATBLHOW AEATEeIbHOCTH, CBS3aHHBIX C XHUMHUEH U
COBPEMECHHBIMH TEXHOJOTHUAMHU, OCHOBAHHBIMH Ha JOCTUXKCHUAX XUMHUYECKOU
HAYKH, 9TO TO3BOJIUT OOyUaIOIIUMCS paccMaTpUBaTh XUMHUIO Kak cepy cBoeit
Oynymieil mpodecCHoHANBHOW JeATEeTPHOCTH U CHAENIaTh OCO3HAHHBIM BBIOOD
XUMHH KaK MPOQHUILHOTO MPEeAMETa P Mepexo/ie Ha YPOBEHb CPEIHEro OOIIEeTOo
o0pazoBaHUs




Brnanenue cucremMoil XMMUYECKMX 3HAHUNM W yMEHHUE NPUMEHATh CUCTEMY
XUMHWYCCKHUX 3HaHHfI, KOTOpas BKIIKOYACT:

2.1

BOXHEHIINE XMUMHUYECKUE TOHATHSA: XMUMHYECKHH 3JIeMEHT, aToM, MOJIEKyJa,
BEILIECTBO, IPOCTOE U CIOXKHOE BELIECTBO, OJHOPOAHAS 1 HEOJIHOPOAHAS CMECh,
OTHOCHUTEJIbHBIC aTOMHAsI M MOJICKYJISIPHAsE MAaCChl, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIN 00BbeM, OKCUL, KUCJIOTA, OCHOBAHUE, COJIb (CpeIHsI),
XMMHUYECKasl PeaKIys, Peaklud COCAWHECHUS, PEaKIUH Pa3I0KEHHS, PEaKLUH
3aMEIICHUs, peakluu OOMEHa, TEeIUIOBOM J(PQEeKT peakiuu, 5K30- H
SHJIOTEPMHUYECKHE PEAKLIUU, PACTBOP, MACCOBAs J10JII XUMHUYECKOTO AJIEMEHTA B
COEIMHEHNH, MAaCCOBAsI J0JIS U ITPOIICHTHAsI KOHIIEHTPAIHS BEIIECTBA B PAaCTBOPE,
AApO aToMa, JJIEKTPOHHBIA CIONH aroMa, aroMHas OpOMTallb, pajuyc aroMma,
BAJICHTHOCT, CTENEHb OKHCJICHUS, XUMHUYECKast CBSI3b,
AIIEKTPOOTPHILIATEIILHOCTD, TOJISIpHAs M HETIOJISIPHAsi KOBAJICHTHAs CBS3b, HOHHAS
CBSI3b, METAJUIMYECKasl CBSA3b, KPHCTAJUIMYECKAs peIleTKa (aTOMHas, MOHHAs,
METaJUINYeCKasi, MOJICKYJIIpHasl), HOH, KaTHOH, aHWOH, OJJEKTPOJIUT |
HEIJIEKTPOJIUT, DJIEKTPOIIMTHYECKAsT JUCCOLUALNS, PEaKMd MOHHOTO OOMEHa,
OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIC PCAKIUH, OKHCIHUTCIIbL W BOCCTAHOBHUTCIIb,
OKHCJIGHHE M BOCCTaHOBIICHHE, OJEKTPOJIM3, XUMHYECKOE paBHOBECHE,
oOpatuMble M HEOOpaTUMBbIE pEaklUu, CKOPOCTb XUMHUYECKOW peakiuH,
katanusarop, [1/IK, xoppo3us Meranios, cruiaBsl

2.2

OCHOBOIIOJIararomure 3aKOHbl XUMUU: 3aKOH COXPAaHCHUS MACChI, HepI/IOZII/I‘IGCKI/Iﬁ
3aKOH I[I/I MGHI[CJ'ICCBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABora):[po

2.3

TCOpHUU XHUMHHU: ATOMHO-MOJICKYJISIpDHAA TEOpUs, TCOPUA SHCKTpOHHTH‘{eCKOﬁ
JUcCcolanu

Bnaagenue ocHOBaMu XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

3.1

YMEHHE MPaBWIBHO MCIIOJIb30BATh M3YUYEHHBIE BELIECTBA U MaTepuasbl (B TOM
quciae MUHEpaJbHbIE yIOOPEHUs, METAUIbl M CIUIaBbl, MPOAYKTHI MepepaboTKH
IPUPOJIHBIX UCTOYHUKOB YIJIEBOAOPOIOB (YIJisi, MPUPOJHOrO rasa, HeTH) B
OBITY, CEIbCKOM XO35HCTBE, Ha MPOU3BOJICTBE U MOHUMAHHE 3HAUYEHUS KUPOB,
0eNKOoB, YIJIeBOJOB /Il OpraHU3Ma YeJI0BeKa; YMEHHUE TPOTrHO3UPOBATh BIUSHHE
BEILECTB U XMMHMUYECKUX IIPOLIECCOB HA OPraHMU3M YEJIOBEKA U OKPYXKAIOLLYIO
IPUPOJHYIO CpELy

3.2

YMCHUEC HHTCIPUPOBATE XHUMHUYCCKHUEC 3HAHHA CO 3HAHUAMH AOPYTUX y‘-I€6HBIX
npeamMeTOB

3.3

HaJIM4YMe OMNbITa paboThl C pa3IMYHBIMU UCTOYHUKAMHU MH(POPMALUU N0 XMMUHU
(Hay4Has ¥ HAy4YHO-TIOIMYJIIpHAs JIUTEpaTypa, CI0BapH, CIIPaBOUHUKH, HHTEPHET-

pecypchl)

3.4

YMCHUC 00BEKTHBHO OLICHNBATDH I/IH(I)OpMaI_[I/IIO 0 BCHICCTBAX, UX MPCBPALICHUAX
" MPAKTUICCKOM MPUMEHCHUU U YMCHUEC HUCII0JIB30BATh €€ JJI PCIICHUA yqe6H0-
IIO3HABAaTCJIbHBIX 3aJa4

Bnagenue ocHOBaMM MOHSATHIHOIO amnmapara U CUMBOJIMYECKOTO SI3bIKA XMMHHU
JUISL COCTaBJICHUS (OPMYJ HEOPraHMUECKUX BEILECTB, YPABHEHUH XUMHUYECKHX
peaxiuii; ocHoBamu xuMmudeckoil HomeHkIaTypsl (IUPAC u TpuBuanbHON)

YMeHne oOBSICHATH CBSI3b MOJIOKEHUs dieMeHTa B [lepuonnueckoi cucreme ¢




YUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMMHMUYECKHUX 3JIEMEHTOB
(coctaB u 3apsia gapa, o0IIee YHCIIO0 MEKTPOHOB), PaCHpeeIeHUEM IEKTPOHOB
10 SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOOB, KAJTUS U KAJIbLIUS

6 [IpencraBienue O NEPUOAUYECKOW 3aBUCUMOCTH CBOWCTB ~ XHMHYECKHX
3JIEMEHTOB (pauyc aToMa, 3JIEKTPOOTPHUILATEIBHOCTH), MPOCTHIX U CIOXKHBIX
BELIECTB OT IIOJOKEHUs 3iieMeHToB B llepmoanueckoil cucreme (B MaJbIX
nepuoAax M riaBHbIX MOATPYIINAx) U AJIEKTPOHHOTO CTPOCHHSI aToMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XUMHUYECKHE JIEMEHTBI

7.2 HEOpraHUYEeCKUe BEllecTBa

7.3 XUMUYECKHE PEAKINH

8 YMeHue onpenensTh:

8.1 BaJICHTHOCTh M CTEIIEHb OKHUCICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA

8.2 BUJI XUMUYECKOM CBSI3U M TUIl KPUCTAIITHYECKON CTPYKTYPhI B COSTUHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOpaXxX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTEh U BOCCTAHOBHUTEIIb

9 YMeHue xapakTepu30oBaTh (GU3NIECKHE U XUMHYECKUE CBOMCTBA:

9.1 MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOA, Tpadut, anmas, KpeMHHUH, a30T,
docdop, cepa, XJI0p, HATPHUM, KAIHH, MarHUH, KaJIbIIUN, ATFOMAHHAM, KEJIe30)

9.2 CIIOXKHBIX BEUIECTB, B TOM 4YHCJIE HX BOAHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJOPO, OKCHABI U THAPOKCcHU B MeTaiuioB | - ITA rpymnm,
amomunus, menu (1), nuunka, xeneza (II u III), okcuasr yroepoma (II u IV),
kpemuus (IV), azota u gpochopa (Il u V), cepsr (IV u VI), cepuucras, cepnas,
a30THCTasl, a30THas, pochopHas, yroibHas, KpEMHHEBAsI KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBATh M XapaKTEPU30BATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT HX
COCTaBa U CTPOEHHUs, NMPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOMCTB,
BO3MOKHOCTh ITPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBUAX

10 YMeHHe COCTaBIISITh MOJICKYJISIPHBIE ¥ HOHHBIE YPABHEHUS PEAKI[Ui, B TOM YHCJIE:

10.1 peakuuii FOHHOTO OOMeHa

10.2 OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

10.3 WUTIOCTPUPYIOIINX XMUMHYECKHE CBOICTBA M3yUEHHBIX KJIaccoB (TpyIim)
HEOPTraHUYECKUX BELIECTB

10.4 MOATBEPKIAIOIINX TEHETUUECKYI0 B3aMMOCBSI3b MEX]ly HUMU

11 YMeHue BRIYUCHATH (IPOBOIUTH PACUETHI):

111 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MaccChl BEIECTB, MACCOBYIO JIOJIO

XUMHUYCCKOI'o 3JICMCHTA B COCIMHCHNU




11.2

MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MACCy, 00bEM Tra3oB

11.4

110 YPaBHEHUSM XUMHUYECKUX PEaKINil 1 HAXOAUTh KOJMUYECTBO BEIIECTBA, 00bEM
1 MacCy peareHTOB WIH IPOAYKTOB PEaKL U

12

Bnanenue (3HaHHE OCHOB):

121

OCHOBHBIMM METOJIaMH HAy4YHOro TOo3HaHus (HaOmoJaeHue, u3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHKE) TIPU U3YyUECHUU BEUIECTB M XUMUYECKUX SIBJICHUM;
yMeHHe chopMyarpoBaTh MPOOIEMY U MPEJIOKUTH ITyTH €€ PEeIICHUs

12.2

Oe3omacHON PabOTHl C XMMHYECKHMMH BEIIECTBAMH, XMMHUYECKOW MOCYIOH |
1a00paTOPHBIM 000PYI0BaHUEM

12.3

npaBwJIaMd  0€30IacHOrO OOpalleHHsl C BEIISCTBAMH, HCIIONB3yEMBIMU B
MOBCE/IHEBHOM KU3HU, MTPABUJIaMU MOBEICHUS B LIENSAX COEPEKEHUS 3JOPOBBS U
OKPY’KaIOIIeH MPUPOJAHON Cpeibl; MOHMMAaHKUE Bpena (OMacHOCTH) BO3JACUCTBUS
Ha JKUBBIE OPraHU3MBI OIMPEICNIEHHBIX BEIIECTB, CHOCOOOB YMEHBIICHHUS U
MPEAOTBPALIEHUS UX BPEAHOTO BO3AECHCTBUS

13

Hanmuaue MMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHHUA CICAYIOINIUX
XUMHYCCKHX SKCIICPUMCHTOB:

131

U3y4eHUE U ONMCaHHE (PU3MUECKUX CBOMICTB BEIIECTB; O3HAKOMJIEHHE C
(GU3NYECKUMU M XMMHUYECKMMHU SIBICHUSIMH; OIBITBHI, WJUIIOCTPUPYIOLIHE
IPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKuil

13.2

U3y4eHHE CIIOCOO0B pa3JeeH s cMecel

13.3

MMOJIY4YCHHEC KHUCIIOpOoJa MW H3YYCHUC €TI0 CBOI\/JICTB; IMOJIy4€HHEC BOJOpOJda H
HU3YUYCHHUC €TO CBOI>'ICTB; MOJIYUYCHHUEC YTJICKHUCIIOIO I'a3da U U3y4YCHUC €Iro CBOﬁCTB;
MMOJIy4YCHHNEC aMMHAKa U U3YUYCHUC €TO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIECHHOM MacCOBOM J0JIEW PACTBOPEHHOIO
BELIECTBA

135

NpUMEHEHHE WHAMKATOpPOB (JakMyca, METHWIOpaHXka U (eHondTanenHa) ais
OTIpeNIeNIeHus XapaKTepa Cpebl B pACTBOPAX KUCIOT U IIEI0YeH

13.6

WCCIIEIOBAHME M OINMCAaHUE CBOMCTB HEOPraHWYECKUX BEHIECTB Pa3JIUUYHBIX
KJIACCOB; M3yYEHHUE B3aUMOJCUCTBUS KUCIOT ¢ METAJUIAMH, OKCUJIAMH METAILJIOB,
pacTBOPUMBIMU W HEPACTBOPHUMBIMU OCHOBAHUSIMH, COJIAMH; IOJTYyYECHHUE
HEpPAaCTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOTO METauIa APYTUM U3 pacTBOpa
COJIN; UCCIIeIoBaHNE aM(DOTEPHBIX CBONCTB THIPOKCU/IOB ATFOMUHUS U IIMHKA

13.7

pelIeHHe HKCIEPUMEHTAIBHBIX 3amad 1o TemaM: "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX coeMHEHUI",; "DNeKTpoAUTHYECKas auccoranus';
"BaxkHelmme HEMETallIbl M WX coeauHeHus"; "BakmeHiime MeTaaabl U HX
coequHEHUA"

13.8

XUMHYECKHUE IKCIIEPUMEHTHI, HIUTIOCTPUPYIOIINAE TPU3HAKH IIPOTEKAHUS PEAKIINN
MOHHOTO OOMEHa; KaueCTBEHHBbIC PEaKIMU Ha MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax WMOHBI: XJOpUI-, OpOMUI-, HOTUA-, Cynbdar-, docdar-, kapoboHat-,




CUWJIMKAaT-aHUOHBI, THUIPOKCHUI-HOHBI, KaTHOHbl aMMOHMsS, MarHus, KaJbIIHs,
aTIOMUHMS, Kene3a (2+) u xene3a (3+), menu (2+), HUHKA

14 VYMeHue:

14.1 MPEJICTABIIATh PE3yJIbTAThl IKCIEPUMEHTa B (pOpMe BBIBOJIOB, JOKA3aTEJIbCTB,
rpaduKOB ¥ TAOJHII U BBISBIIATH SMIMPUIECKHE 3aKOHOMEPHOCTH

14.2 YCTQHABJIMBATh CBS3M MEXJIY peIbHO HAOMIOJAEMBIMH  XUMHUYECKUMHU

SIBJICHUSIMH U ITPOIIECCAMU, ITPOUCXOAAIIMMHI B MAaKpO- M MUKPOMHPE, OOBACHATH
IPUYHHBI MHOTOOOpa3usl BEIIECTB

HepequL 3JICMCHTOB COACP)KAHUA, ITPOBCPACMBIX HAa OCHOBHOM

TroCyJapCTBECHHOM 3K3aMCHC 110 XUMHU

Kon [IpoBepsiemMblil 2JIeMEHT coaep KaHus
1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATUS
1.1 Yucrtele BemecTBa 1 cMecu. CriocoObl pa3aeneHust cMmecei
1.2 ATOMBI U MOJIEKYJIBI. XHUMHUUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTble U ClIOXKHBIE BEIIECTBA.
1.3 Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX JJIeMEHTOB. CTemneHb
OKHCJICHUS
1.4 3aKOH IOCTOSTHCTBA cOocTaBa BenlecTB. OTHOCHTENbHASI aTOMHAas Macca. OTHOCHUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUNU
1.5 KomnyectBo BemectBa. Momb. MousipHas Macca. MoOJSpHBIE  00bEM  Ta30B.
B3anMocCBs3b KOMMYECTBA, MACCHI U YKCIIA CTPYKTYPHBIX €AMHULL BEIIECTBA
1.6 dusnueckue U XUMUYECKUE SIBICHHUS. XMMUUYECKasl PEaKIus U €€ MPU3HAKH. 3aKOH
COXpaHEHHUs MACChl BEUIECTB. XMMUUECKUE YPAaBHEHUS
2 Ilepuonnueckuii 3akoH u Ilepuonnueckass cucremMa XUMHUYECKUX dieMeHTOB .M.
MenneneeBa. CTpoeHre aTOMOB
2.1 Ilepnonnueckuit 3akoH. Ilepuoandyeckass cucremMa XuMHU4YecKuXx dsyeMmeHTtosB JI.I.
Menneneesa. [lepuoas! u rpynmbsl. DU3HUECKUN CMBICT OPSIKOBOIO HOMEPA, HOMEPOB
MeproJa U TPYIIbI JIEMEHTA
2.2 Crpoenue aromoB. CoctaB aTomHbIX saep. M3orombl. OnektpoHsl. CtpoeHue
AIIEKTPOHHBIX 000J04YeK aTOMOB MepBbiX 20 xuMHueckux 3neMeHToB [lepuonnyeckoit
cuctemsl /I.1. MeHnneneeBa
2.3 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XHMMHYECKUX JJIEMEHTOB IEPBBIX TpeEX
NepuoaoB, Kaiuus, Kaublusg (paguyca  aToMOB,  3JEKTPOOTPULIATEIBHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB) U MX COEAUMHEHUN B COOTBETCTBUH C
ITOJIOXKEHUEM AJIEMEHTOB B lleproanyueckoi cucteMe U CTPOEHHEM UX aTOMOB
3 CtpoeHue BelecTBa
3.1 Xumuyeckass — cBsi3b.  KoBaseHTHass  (mosisipHass M HENOJISIpHAsl)  CBSI3b.

SJICKTpOOTpI/II_IaTeHBHOCTB XUMHUYECKHUX 3JIeMeHTOB. MoHHas cBs3b. MeTamnmdyeckas




CBs3b

3.2

Tunel KpUCTAIITMYECKUX PEUIECTOK (aTOMHAasi, MOHHAsl, METAILTINYECKasi), 3aBUCUMOCTb
CBOICTB BEIIIECTBA OT TUIIA KPUCTAJUTMYECKOM PEIIETKU U BUJIa XUMUYECKOM CBSI3U

Baxwneimue MMPEACTAaBUTCIIN HCOPIraHUYCCKHUX BCIICCTB. Hemeramns! 1 ux COCOAUHECHUS.
Mertamisl 1 UX COSTUHEHUS

4.1

Knaccudpukanms ©  HOMEHKIATypa HEOPraHMYECKUX  COCOUHEHHWH:  OKCHJIOB
(coneoOpa3syromue: OCHOBHBIE, KHUCIOTHBIC, aM(oTepHbIE) M HecoJco0pasyIoue;
OCHOBaHMH (ILI€JI0YM U HEPACTBOPUMBIE OCHOBAHUS ); KHCIIOT (KHUCIOPOACOCpIKALIIE U
OECKHCIOPOIHBIC, OTHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJICH (CPETHUX U KUCIIBIX )

4.2

Odusnueckue M XWMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJIOPOJA,
XJIOpa, KUCIIOPO/ia, cephl, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

du3znueckue U XMMHUYECKHE CBOMCTBa MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA, HATPHA,
Kajaus, Maraus M KajJblusi, aJIOMHUHUSA, XKCJIC3a. BJIGKTpOXI/IMI/I‘leCKI/Iﬁ paa HaprDKeHI/Iﬁ
MCTAIJIOB

4.4

duznueckue M XUMHUYECKHE CBOMCTBA BOOOPOJHBIX COCIII/IHGHI/Iﬁ HEMCTAJIJIOB:
XJIOpoBOaAOpPOaa, CCPOBOAOPOAA, aMMHAKA

4.5

®dusnyeckue ¥ XUMHUYECKHE CBOMCTBA OKCHI0B HemeTauioB: cepsbl (IV, VI), azora (1,
IV, V), docdopa (III, V), yraepoma (II, 1V), kpemuus (IV). [lomyduenune oxcumoB
HEMETAaJUIOB

4.6

Xumudeckue cBocTBa okcu0B: MeTawioB A - IIIA rpynn, uunka, meau (II) u sxenesa
(IT, IIT). TTomydeHne OKCHIOB METAJLIIOB

4.7

XUMHYECKHUE CBOWCTBA OCHOBAaHUN H aM(OTEpHBIX TUIPOKCHIIOB (HA TpUMEpe
THJIPOKCUIOB ANIOMUHUS, JKene3a, IuHKa). llomydenune ocHoBaHWE M aM(OTEpHBIX
TUAPOKCUIOB

4.8

OO0ume XUMHUYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOIHOHM, CEpOBOAOPOAHOIM,
CEepPHHUCTOM, CcepHOM, a30THOU, QocdopHOil, KpemMHUEBOH, yrombHOU. OcoObie
XMMHMYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KUCHOT. [lomyuyeHue
KHCJIOT

4.9

OO61mue xuMuyecKkue cBoicTBa cpenHux coneil. [lomyuenue coneit

4.10

[Tonyuyenue, cobupanue, paclio3HaBaHUE BOJOPOA, KUCIOPOAA, AMMHUAKA, YTIEKHCIOTO
rasa B jaboparopuun

411

[TonyyeHne aMMuaka, CEpHOM M @30THOM KUCIIOT B MPOMBIIUIEHHOCTH. O01111e cCrioco0b!
MOJTy4Y€HUs] METAJIJIOB

412

I'ereTmueckas CBA3b MCXKIY KilacCaMU HEOPraHNYCCKUX COC}II/IHGHI/Iﬁ

XUMUYECKHUE pcaknuu

5.1

Knaccudukanus XuMHUYECKUX PEAKITUi M0 Pa3InuHbIM MIPU3HAKAM: TI0 YHCITY U COCTAaBY
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3(PdeEKTy, 10 U3MEHEHUIO CTeTICHEH
OKHCIICHUSI XUMHUYECKUX DIIEMEHTOB

5.2

TennoBoil >PPekT XUMHUUECKOH peakIuH, TEPMOXUMHUYECKHE YpaBHEHHs. DK30- U




SHAOTEPMHUUYECKUE PEaKINK. TepMOXUMHUYECKHE YPaBHEHUS

5.3 OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuud. OKUCIUTEIM U BOCCTAHOBUTEIH.
[Ipomiecchl OKHCICHUS M BOCCTAHOBIICHUS. OJIGKTPOHHBIM OajaHC OKHCIHMTEIIBHO-
BOCCTAaHOBUTEJIbHOM pEaKkIuu

5.4 Teopust 3JIEKTPOIUTHYECKON Auccouuanu. KaThOHBI, aHUOHBL. JIEKTPOIUTHL U
HeRIeKTPoIuThl. CUIIbHBIE U clla0ble 27IeKTPoIuThl. CTeneHb AUCCOINAINN

5.5 Peakiiun monHoro oo6MeHa. Y CJIoBHsI MPOTEKAHKS PEeaKIIuii HOHHOTO 0OMEHa, TIOJIHBIE U
COKpAIllCHHbIE HOHHBIC YPAaBHEHUS PEAKIINI

6 XuMHS ¥ OKpYyXkKarolas cpeia

6.1 BemecTBa 1 Marepuaibl B IOBCEAHEBHOM KU3HU UeI0BeKa. bezonacHoe ucnonb3oBaHue
BEIIECTB M XUMHYECKHX peakuuid B jaboparopuu u ObiTy. IlepBas momoip mpu
XUMHUYECKHUX 0KOTax U OTPaBICHUSIX

6.2 XHMMHYECKOE 3arpsi3HEHUE OKpYKaloIeH cpelbl (KUCIOTHBIE HOXAM, 3arps3HEHHE
IOYBBI, BO3/[yXa M BOJIOEMOB), CIIOCOOBI ero npenoTBpaiienus [lpeaenbHas nomycrumas
koHueHTpauus Bewects (IIJIK). Ponp xumum B pemieHUM 3KOJOTMYECKUX MPOOIIEM.
Ycunenne napHuKoBoro 3pdexTa, pa3pyleHrue 030HOBOIO CIIOs

6.3 [Ipumenenue cepsl, azora, gochopa, yriepoaa, KpeMHUS U UX COCTUHEHUI B OBITY,
MEMIIMHE, MPOMBINUICHHOCTH W CEIbCKOM XO03sWcTBe. [IprMeHEeHHWe MeTaioB U
CIUIaBOB (CTallb, YYTyH, JIOPATIOMUHUIN, OpOoH3a) B OBITY W MPOMBIIUICHHOCTH HMX
coequHeHni. [ToHATHE O KOPPO3WHM METaNIOB, OCHOBHBIC CIIOCOOBI 3aIlMTHl MX OT
KOppO3HHU

6.4 [TpupoaHBIC NCTOYHUKH YTIIEBOJOPOIOB (YTOJIb, IPUPOIHBIN Ta3, HE(TH), MPOTYKTHI KX
nepepaboTku (OEH3HUH), X POJIb B OBITY U MMPOMBIIIICHHOCTH

6.5 [TepBoHavanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHHSIX yriepoaa
(MeTaH, 3TaH, STUJICH, alleTUJICH, ATaHOJ, TJIHIEPUH, YKCycHas kuciota). [lonstue o
OMOJIOTUYECKH BaKHBIX BEIIECTBAX: )KHUpax, OeNKax, yrieBojax - U UX POJU B KU3HH

yeJioBeKa
7 Pacuersr:

7.1 1o (opmyaamMm XUMHUYECKUX COETMHEHUN

7.2 Macchl (MacCcoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 10 XUMAYECKHM ypaBHEHUSIM

TEMATHYECKOE INTAHUPOBAHUE
8 KJIACC
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IIPaKTHYECKOM https://foxford.ru/catalog/train

NEeSTeTbHOCTH YeIOBEKa S5 ings/himiya/8-klass
https://foxford.ru/wiki/himiya/
prevrascheniya-veschestv-
himicheskie-reaktsii
https://foxford.ru/catalog/train

BemecrBa U1 XUMHUYECKHE 15 1 ings/himiya/8-klass _

peakuuu https://resh.edu.ru/subject/29/
8/

Bosayx. Kucmnopoy. https://resh.edu.ru/subject/29/

ITonsartre 00 oxcumax 8/

5 https://foxford.ru/catalog/train
ings/himiya/8-klass
https://foxford.ru/wiki/himiya/
Kislorod

Bonopoz. [Tonsitue o https://resh.edu.ru/subject/29/

KHCJIOTaX U COJIAX 8/

5 1 https://foxford.ru/wiki/himiya/
vodorod-eqo-fizicheskie-i-
himicheskie-svoystva

Konn4ecTBeHHEIC https://resh.edu.ru/subject/29/

OTHOILICHUSA B XUMHUHU 8—/

5 https://foxford.ru/wiki/himiya/
osnhovnye-ponyatiya-mol
https://foxford.ru/wiki/himiya/
molmolyarnayamassa

Bona. PactBopsl. ITonstue https://resh.edu.ru/subject/29/

00 OCHOBaHUSX 8/

5 1 https://foxford.ru/wiki/himiya/
voda-stroenie-fizicheskie-i-
himicheskie-svoystva

OcCHOBHEIE KJIaCCHI https://resh.edu.ru/subject/29/

HEOPTraHNYCCKUX 8_/

COEUHEHHI 11 1 https://foxford.ru/wiki/himiya/
Klassifikatsiya-i-
nomenklatura-
neorganicheskih-veschestv

TMeproayecknil 3akoH M https://resh.edu.ru/subject/29/

Ilepuonnyeckas cucrema 8/

XAMAYECKHX  SI€MEHTOB https://foxford.ru/catalog/train

8 ings/himiya/8-klass

J.N.Menneneena.
Crtpoenue atoma
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periodicheskogo-zakona

XuMudeckas CBSI3b.
OKuCIUTEIIFHO-
BOCCTAaHOBHU-TEJIbHEIE

10 peakuuu

https://resh.edu.ru/subject/29/
8/
https://foxford.ru/catalog/train
ings/himiya/8-klass
https://foxford.ru/wiki/himiya/
okislitelno-vosstanovitelnye-
reaktsii

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
9 KJIACC
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KoanuecTBo yacoB o0pa3oBaTe/ibHbIE PecypcChl
Ne HanmenoBanue
B pa3nenon " TeM
n/n
NMPOrpaMmbl

[ToBTOpenuenyriayoieHue

https://resh.edu.ru/subject/29/8/

1 3HaHMHOCHOBHBIXPA3/1e]I0 https://foxford.ru/catalog/trainin
BKypca8kJiacca gs/himiya/9-klass
OCHOBHbIE https://resh.edu.ru/subject/29/9/
3aKOHOMEPHOCTH https://foxford.ru/catalog/trainin
2 XMUMUYECKUX PEaKIUi gsthimiya/9-klass
https://foxford.ru/wiki/himiya/kl
assifikatsiya-himicheskih-
reaktsiy
DIEKTPOTUTHYECKAS https://resh.edu.ru/subject/29/9/
JTUCCOITAAITIS https://foxford.ru/catalog/trainin
3 XuMuYeckHe — peakiuu gsthimiya/9-klass
pacTBopax https://foxford.ru/wiki/himiya/te

OO6mass  xapakTepucTUKa
XUMHYECKHX  DJIEMEHTOB
4 VIIA-rpynnst. ['anorens

oriya-elektroliticheskoy-
dissotsiatsii-ted

https://resh.edu.ru/subject/29/9/
https://foxford.ru/catalog/trainin
gs/himiya/9-klass
https://foxford.ru/wiki/himiya/o
bschaya-harakteristika-i-
stroenie-galogenov

OOmast  xapakTepuCTHKA
XUMHUYECKHX  DJIEMEHTOB
5 VIA-rpynmel. Cepa u eé
COEIIMHEHUS

https://resh.edu.ru/subject/29/9/
https://foxford.ru/wiki/himiya/o
bschaya-harakteristika-i-
stroenie-elementov-via-gruppy
https://foxford.ru/wiki/himiya/se
ra

OO6mass  xapakTepucTUKa
XUMHUYECKHX  DJIEMEHTOB
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VA-rpynmnst. Aszor, stroenie-elementov-va-gruppy

dbochop 1 UX COCTMHECHHUS

O6l@s  XapakTepuCTHKa https://resh.edu.ru/subject/29/9/

XAMAIECKHX  3IEMECHTIOB https://foxford.ru/wiki/himiya/u
7 IVA-rpynmsl. 8 glerod o

VI/Iepoa U KpeMHuil U ux https://foxford.ru/wiki/himiya/kr

COEIMHEHNS emnty

O61mme CBONCTRA https://resh.edu.ru/subject/29/9/

8 METAIIOB 4 https://foxford.ru/catalog/trainin

gs/himiya/9-klass
BaskHellme MeTAUIEl | https://resh.edu.ru/subject/29/9/
MX COCTHHEHHUS https://foxford.ru/catalog/trainin
gs/himiya/9-klass

9 18 https://foxford.ru/wiki/himiya/sr
avnenie-i-osobennosti-svoystv-
schelochnyh-i-
schelochnozemelnyh-metallov

BeluecTsa 1 MaTepualsl B https://foxford.ru/wiki/himiya/pr
JKH3HM YeIOBEeKa irodnye-istochniki-

10 4 uglevodorodovhttps://foxford.ru
/wiki/himiya/ekologicheskaya-
bezopasnost-himicheskogo-
proizvodstva

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

Xumus. 8 kiacc: yued. s obimeoOpas3oBarenbHbix opranuzanuii /O.C. I'abpuenss, U.T.

Octpoymos, C.A. Cnankos. — M.: IIpocsemenne, 2019 — 175c¢.:

Xumus. 9 kiace: yue0. 1 obmieoopazoBarenbubix opranuzaruii /O.C. ['abpuensu, U.T.

Octpoymos, C.A. Cnankos, - 3-¢ uza. — M: [Ipocsemenne, 2021 — 223 c.

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

I/IHQ)OpMaHI/IOHHO'MeTOI[I/I‘ICCKOC MMHCHMO 00 OCOOCHHOCTSX InpenoaaBaHusA yqe6Horo npeamMeTa

«XUMUSI

B 2025/2026 yuebHoM romy https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

MeTOI[I/I‘lCCKI/Ie pPeKOMCHIAIUNU 110 MH3YUYCHUIO TCEMBbI «OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC

PCaKInum» B IMKOJBbHOM

content/uploads/2025/02/mr himiya o v r.pdf

(2024r.)https://edsoo.ru/wp-

Bank 3amanuii U1 TEKYIIEro OLIEHUBAHUS 110 yueOHOMY npeamery «Xumus» (2024r.)

https://edsoo.ru/wp-content/uploads/2025/02/bank zadanij himiya ooo .pdf

KonTekcTHbIe 3a1aun. 3aganus K yaeOHOMY Kypey «Xumush». 8 kimacc (2024 r.)
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