PACCMOTPEHO . VTBEPXIAIO
Ha  sacemaumu MO “BpUO mupexTopa
y4uTENIeH eCT-MaT. [HKIIa Rl

TIpotokon No ' O-M- Bégkzubésa | %

ot S L Aetol - Ipuxas o131.082022 Ne214

PABOYAS ITPOI'PAMMA
10 XUMUH

11 o0y4aromuxcs 8-9 KjaaccoB
(2022 — 2027 r.r.)

2022



2022

Pabouas mporpaMma 1o XMMHUU Ha YpOBHE OCHOBHOTO 00OIIero oOpa3oBaHMs COCTaBJICHA
Ha ocHOBe TpeOoBaHWI K pe3yslbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEIbHOW MPOTPaMMBbI
OCHOBHOTO 00Iero o0pa3oBaHMs, MPEACTaBICHHBIX B @DenepalbHOM TrOCYAapCTBEHHOM
00pa3oBaTeIbHOM CTaHJIapTe OCHOBHOTO 00IIero oOpa3oBaHMs, C YYETOM pachpeneaEHHbIX 10
KJlaccaM TpOBEpsieMbIX TPeOOBaHUIM K pe3yibTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTebHOM
IPOrpaMMbl OCHOBHOTO OOIIETr0 OOpa30BaHUS U 3JIEMEHTOB COJAEpKAHMS, MPEACTABICHHBIX B
YHUBepcalbHOM KOAM(UKATOpe MO XMMHH, a TaKXKe Ha OCHOBE IPOrpaMMbl BOCIHTAHHS
00ydJaronuxcsi mMpHu TMOJYYCHHH OCHOBHOTO 00mero obpazoBanuss u ¢ yuérom Konnenmun
npernojiaBaHus ydyeOHoro mpeaMera «XUMHUsS» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoi
denepannn, peayM3yOIIMX OCHOBHBIE 00IIe00pa3oBaTelbHbIe TporpamMmbl (yTB. PermeHuem
Komnernn Munnpocsemenus Poccun, npotokon ot 03.12.2019 N [1K4BH).

COILEPKAHUE YYEBHOI'O ITIPEJIMETA «XUMMU S

8 KIIACC

IlepBoHayabHBIE XUMUYECKUE TOHATHUS

[Ipenmer xumuu. Ponp Xvmuu B KM3HM 4YenoBeka. Tena u BemiecTBa. Pu3MYECKHE
CBOICTBa BEIIECTB. ArperaTHoe cocTosiHUE BellecTB. [IoHsATHE 0 MeToax MO3HAHMS B XUMHUHU.
Xumus B cucteMe HayK. YucTeie BemecTBa U cMmecu. CrocoObl pa3ieiieHus: CMecei.

ATOMBI M MOJIEKYNBl. XHMHUYECKUE 3JIEMEHTHl. CHMBOJIBI XMMHUYECKUX DJIEMEHTOB.
[TpocTsie u crioXkHBIE BellecTBa. ATOMHOMOJIEKYJISIPHOE YUCHHE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Mmacca. MaccoBasi 10J11 XUMHYECKOI0 2JIEMEHTA B COEIUHEHUH.

dusnyeckue U XMMHUUYECKHE SBJICHUSA. XUMHUYECKass Peakius U €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BelllecTB. XumMuueckue ypaBHeHus. Kinaccuduxanus XuMuyeckux peakuuit
(coenMHEHUS, PA3IOKECHHS, 3aMEIIICHUS, OOMEHA).

XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYI0H, C MMpaBHJIaMH PaOOTHI B
nabopaTopuu U puéMamMu 0OpaleHus ¢ J1adopaToOpHbIM 000PYIOBAHUEM; U3YUECHUE U ONHCAHHE
(GU3UYECKUX CBOMCTB O0pa3lOB HEOPTraHWYECKUX BEIIECTB; HaOmiofeHuEe ¢GU3NYe CKHUX
(maBieHNE BOCKA, TasHHE JIbJIa, pACTUPAHUE caxapa B CTYIIKe, KUTICHHE U KOHJCHCAIUS BOJbI) U
XUMHUUYECKHX (TOpeHHE CBEYH, NPOKAJMBAaHUE MEIAHON IMPOBOJOKH, B3aUMOJICHCTBUE MeNa C
KHCJIOTON) SIBJICHWI, HAOJIOJICHHNE U ONHCAHUE MPHU3HAKOB MPOTEKAHUS XMMUYECKHUX PEaKIHi
(paznokeHue caxapa, B3aMMOJEHCTBHE CEpHOM KHC JIOTHI C XJIOPUIOM Oapusi, pasiiosKeHue
runpokcuaa meau(Il) mpu HarpeBanuu, B3auMoaencTBUe xene3a ¢ pactBopom conu meau(1l)); uz
YY4EeHHE CIOCOOOB paszefieHHus cMmeceil (C MOMOIIbI0 MarHuTa, (PUIBTPOBAHUE, BBITAPHUBAHMHE,
TUCTWIUIALUS, XpoMaTtorpadus), MpOBeIEeHHE OYUCTKH ITOBAPEHHON CONM; HAONIIOJCHHUE H
ONKMCAaHHE PEe3yNbTaTOB MPOBEACHUS OIbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl;
co3/laHue MoJieNiel MOJIeKY (IIapOCTEPKHEBBIX ).

Baxnerive npencraBuTen HEOPraHUYECKUX BEILIECTB



Boznyx — cmech razos. CocraB Bozayxa. Kucinopog — 31eMEHT M IPOCTOE BEILECTBO.
Haxoxnenue kuciopoja B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxcunpl. Ilpumenenne xucnopona. CrocoObl MOMy4YeHHsS KHUCIOpoJa B JabopaTopud H
npoMbInuieHHOCTH. KpyroBopot kuciopona B mpuposae. O30H — auioTponHas MOoAu(pUKaus
KHCIIOpOJIa.

TernnoBoil >pdeKT XUMHUYECKOH peakiuH, TEPMOXMMHUYECKUE YpaBHEHHS, 3K30 U
SHJIOTEPMHUUYECKHE peakuuu. TOIUMBO: yroiab W MeTaH. 3arps3HEHUE BO31yXa, YCHIICHHE
napHUKOBOTO d(dekTa, pazpyiieHrne 030HOBOTO CJIOS.

Bomopon — »nanemeHT M mpocroe BemiecTBO. HaxoxkaeHue Boaopona B IPUPOJE,
buznyecknue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI ofydeHus. KucioTsl u comnu.

KonnuectBo BemectBa. Mosb. MounspHas macca. 3akoH ABOTaJipo.

Mosipablii 00bE€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSM.

®usnueckue cBoicTBa BOAbL. Boxa kak pacrBoputens. PactBopbl. HacwleHHble u
HEHACBIILIEHHbIE PacTBOphl. PacTBopuMOCTh BemiecTB B Bojae.l MaccoBas noiisi BeliecTBa B
pacTBope. XuMnueckue cBoicTtBa Boabl. OcHOBaHUA. Ponb pacTBOpoOB B IpHUpOJE M B JKU3HU
yenoBeka. KpyroBopot Bojabl B NIpUpOE. 3arps3HEHUE MPH POJIHBIX BOA. OXpaHa U OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanmss nHeoprannuecknx coenuHenuid. Oxcuapl. Knaccudukanus OKCHIOB:
cojeoOpa3ymomnue (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U HecosneoOpa3zyromue. Homenknarypa
OKCHJOB (MEXAyHapoJHas U TpuBHaibHas). DU3MUYECKHE U XUMHUYECKHE CBOMCTBA OKCHUIOB.
[Tonyuyenue oxcuaoB.

OcnoBanunsa. Kimaccudukanmst ocHOBaHMIA: IMIETOYM W HEPACTBOPUMEBIE OCHOBAHMS.
Homenknarypa ocHoBaHu# (MEeXIyHaponHas M TpuBHaibHas). Dusnyeckne M XUMHYECKHE
CBOICTBa OCHOBaHMH. [lonydyeHne ocHOBaHMiA.

Kucnorel. Knaccugpukamus kucnor. Homenknmatypa KHCIOT —(MEXIyHapoaHas U
TpuBHaJIbHAsA ). DU3NUECKHE U XUMUYECKHAE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTauioB H. H.
bekerosa. I1o rydenue kucmuor.

Comu. HomenknaTypa cosield (MexayHapo Has U TPUBHATbHAS ).

du3nyecKue 1 XMMHUYECKUe CBOMCTBa conel. [lomyuenue coneil.

['eneTndeckas CBA3b MEKIY KJIACCAMH HEOPTaHUYECKUX COCTNMHEHUM.

XHWMHUYECKUN SKCIIEPUMEHT: KauECTBEHHOE OIPEIEICHHUE COAEpPXKaHUS KHCIOpOaa B
BO3/IyX€; MOJy4eHue, coOrpanue, paclio3HaBaHUE U U3yYyeHUE CBOWCTB KUCIOPO/1a; HaOI0IeH e
B3aMMOJIEMCTBHS BEIIECTB C KHCIOPOAOM U YCIOBMSI BO3HUKHOBEHHS M MPEKPAIIECHUs TOPEHUs
(moxkapa); o3HaKOMJIEHHE ¢ 00pa3IaMu OKCHUJIOB M OTIMCAHUE WX CBOMCTB; MOJIyYeHHUE, COOUpaHue,
pacro3HaBaHHME U U3y4EHHE CBOMCTB BOAOPOa (TOPEHME); B3aUMOAECHCTBHE BOJIOPOAA C OKCUIOM
meau(Il) (BO3MOXKHO HCIOIB30BAaHUE BHUICOMATEPUATIOB); HAOIOJCHHE OOpPA3IOB BEIIECTB
KOJINYECTBOM | MOJIb; HCCIeOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BELIECTB C Pa3TUYHOM
PacTBOPUMOCTBIO; IIPUTOTOBIIEHUE PACTBOPOB C ONMPEAEIEHHON MAaCCOBOM J0JIEH PaCTBOPEHHOTO
BEIIECTBA; B3aWMOJEHCTBHE BOABI C MeTaUIaMU (HaTpUeM M KaJiblueMm) (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUAIOB); ONpEAEICHUE PACTBOPOB KHUCIOT U IIEJI0YeH C MOMOUIBIO
UH/IMKATOpPOB; HMCCIEJOBaHUE OOpPa3lOoB HEOPraHMYECKUX BELIECTB pa3 JMYHBIX KIJIACCOB;
HaOJII0/IeHUE M3MEHEHUsI OKPACKH WHAMKATOPOB B PAacTBOpPax KHUCIOT U LIEIOYEH; U3ydeHUe
B3auMoieiicTBus okcu aa meau(1l) c pactBopoM cepHO KUCIIOTHI, KUCIOT ¢ METAJUIAMU, PEaKIHii
HEHUTpalIM3al1y; OJy4eHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHUE OJTHOTO METAJIIa JPYrUM
U3 PACTBOpA COJM; pEIIEHHE S3KCIEPUMEHTAIbHBIX 3aady 1o TeMme «BakHellme Kiaccsl
HEOPraHWYECKUX COECTUHEHUI.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucrema xumudeckux siementos I, .
MenneneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKUCINTENBHO-BOCCTAHOBUTENIBHBIE pEaKLIUU

[lepBbie MONBITKY KIacCUPHUKAIIN XUMUYECKUX dJIeMeHTOB. [IoHsATHE O rpyIax CXOAHbIX
3JIEMEHTOB (IIE€JI0YHbIE U IIEIIOYHO3EMETIbHBIE METAILIbI, FAJIOTCHBI, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOTEpHBIE OKCUIBI U THAPOKCHIBI.



Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuudeckux osnementos J[. .
MenneneeBa. KoporkomepuoaHass W JMHHONEpUOAHAs ¢opmbl [lepuoanyueckoid CHCTEMBI
xumuueckux daemeHToB JI. 1. Menneneesa. Ilepuonsl u rpynmnbsl. @U3HYECKUN CMBICH II0
PAAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI HJIEMEHTA.

Crpoenne artomMoB. CoctaB aromHbIX szaep. HM3oronbl. OnekTponbl. CrpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproanyeckoit CUCTEMBI
. N. MenneneeBa. XapakTepUCTHKa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
Ilepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHYECKHX 3J1€ MEHTOB, METAININYECKUX
M HEMETAUIMYECKUX CBOMCTB IO TPyIIaM MU nepuojaM. 3HadeHue [lepuoauueckoro 3akoHa U
Ilepuoanueckoil CUCTEMBI XMUMHUUYECKUX JJIEMEHTOB U pa3sBUTUsA HAykKu W mpakta ku. [1. W.
MeHnneneeB — y4EHBIN U TPAKIAHUH.

Xumuueckass ~ cBsi3b.  KoBanmeHTHas — (momsipHass M HENOJSIpHAsi)  CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSA3b.

Crenenp okuciaeHus. OKUCIUTEILHOBOCCTAHOBUTENBHBIE peakiMy. [Iponiecchl okucnenus
1 BOCCTaHOBJICHHA. OKHCIUTENN U BOCCTAHOBUTEIIN.

XUMHUYECKUN SKCIIEPUMEHT: M3ydeHHe OOpas3loB BEIIECTB METall JIOB U HEMETAIJIOB;
B3aMMOJCHCTBHE TMAPOKCHA IIMHKA C PACTBOPAMM KHMCIOT M ILEIOYEH; MPOBEIECHUE OIBITOB,
WITIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peaKkiuu
Pa3oXKEeHUS, COSTUHCHUSA ).

MexnpeIMETHBIE CBSI3U

Peanuszanus MeXnpeIMETHBIX CBA3EH IIPU U3YYECHUN XUMUH B 8 KJ1acce OCYIIECTBIISECTCA
Yyepe3 UCTOIb30BAHNE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATUN, TaK ¥ TOHSATHH, SBIISIOMIUXCS
CHUCTEM HBIMH JJISl OTJENBHBIX IPEIMETOB €CTECTBEHHOHAYYHOIO [IUKJIA.

OO1u1re ecTeCTBEeHHOHAYYHbIE TIOHATHS: HAYyYHbIH (DaKT, TUIIOTE3a, TEOpUs, 3aKOH, aHAU3,
CHHTE3, Kiaccu(uKauus, NEpUOJUYHOCTb, HAONIOJEHHE, HKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, INPOTOH, HEUTPOH, HMOH, HY KIHJ, H30TOIBI,
pPaIuOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUYECKHH 3a psij, BELIECTBO, TeJO, 00BEM, arperatHoe
COCTOSIHUE BELIECTBA, ra3, (PU3MUECKUE BEIMUYMHBI, CAMHUIBI MU3MEPEHMs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHHEpaidbl, TOpHBIE TIOPO Jbl, MOJE3HBIC
HCKOIIaeMBbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUecKas peakuus

[lepuonuueckuii 3akoH. llepuonuueckas cucteMa XuMHYeckux djemeHToB . U.
MenpaeneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOWCTB XUMHUYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJIHs, KaJIbLHA M HMX COCIWHEHUH B COOTBETCTBHH C
II0JIO’KEHUEM 3JIeMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CtpoeHue BeliecTBa: BHUIbl XUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKHUX PEIIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U BUJIa XUMUYECKOH CBSI3H.

Knaccupukanus m HOMEHKIAaTypa HEOPraHMYECKHMX BeELIECTB (MEXIyHapoaHas U
TpUBHAJIbHAsA). XHMMHMUYECKHE CBOMCTBA BEILIECTB, OTHOCAIIMXCS K pa3IMYHbIM KjaccaM
HEOPraHUYECKUX CO €IMHEHUN, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccnukanus XMMHUECKUX peakuil Mo pa3IudHbIM MpU3HAKaM (IO YUCIY U COCTaBY
Y4YacCTBYIOUIMX B PEaKI[MH BELECTB, 10 TEMI0BOMY 3G (HEKTY, 10 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKHX IEMEHTOB, 10 00PaTUMOCTH, TI0 YUYACTHIO KaTaTNu3aTopa). K30 U SIHIOTEPMHUYECKHUE
peaKuuyu, TepPMOXUMUYECKUE YPABHECHHUS.

[TonaTne 0 ckopocTu XMMUYecKOH peakuuu. [loHsTHE 00 OOpaTHUMBIX M HEOOpPATHMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOrEHHBIX M Te€TepOreHHbIX peakuusax. [lonsatue o



XUMUYECKOM paBHOBecUU. DaKTOphl, BIUAIOINIME HA CKOPOCTh XHMMHYECKOM peakiuu |
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTETEHOBOCCTAHOBUTENLHBIE PEAKIIMU, JJICKTPOHHBIA OalaHC OKHUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPaBHEHHUH OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO/1a SJICKTPOHHOTO OaaHca.

Teopust 3IEKTPOIUTHUECKON AUCCOLUALIMU. DIEKTPOJUTHI U HE 3IEKTPOIUTHI. KaTHOHBI,
aQHUOHBI. MexaHU3M JUCCOIMAIUU BEIIECTB C Pa3JIMYHBIMU BUAAMHU XUMHUUYECKOU CBA3U. CTeneHb
nmuccouranuu. CUbHbIE U ca0ble 3JeKTPOIUTHI.

Peakiuu noHHOrO OOMeHa. Y CJIOBUS MPOTEKAHUS PEaKLUUi HOHHOTO OOMEHa, TMOJHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
MPEJICTABICHUA 00 JJICKTPOIMTUYECKON Auccoruanui. KadecTBEeHHbIE pEaKIMUu Ha HOHBL
[TonsiTHEe 0 TUIPONIN3E COTEN.

XUMHAUYECKUNA SKCIEPUMEHT: O3HAKOMIIEHHME C MOJCISIMU KPUCTAUIMYECKUX PEIIETOK
HEOPraHWYECKHUX BEIIECTB — METAJUIOB U HeMeTauioB (TpaduTa U aamasa), CIOKHBIX BEUIECTB
(xJ0puIa HATpUs); UCCIEAOBaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKITUH OT BO3ICHCTBUS
pa3iIuyYHbIX (DAaKTOPOB; HCCIEIOBAHUE DSIIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpoliecca
JMCCOIIMALIMU KHUCIIOT, IIeJoYel M coJieil (BO3MOXKHO HCIOJIb30BAHHE BHJICOMATEPHAIIOB); PO
BEJICHHE OINBITOB, WUIIOCTPUPYIOIIUX TPU3HAKK TMPOTEKAaHUS peakluii HOHHOro oOMeHa
(oOpa3oBaHue oOcajka, BBIICIEHHE Taza, 00pa3oBaHUE BOJBI); OMNBITOB, MIUIIOCTPUPYIOLINX
IPUMEPHl  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakuuil (TOpeHHe, peakluu Ppas3JIoKEHHUs,
COEIMHEHMS); paclio3HaBaHNWE HEOPTraHUYECKUX BEUIECTB C OMOIIBIO KAYECTBEHHBIX PEaKInil Ha
MOHBI; PELIEHUE SKCIIEPUMEHTAIIbHBIX 3a]1a4.

Hewmeranibl 1 ux coeuHeHUst

OOmast xapakTepucTUka rajoreHoB. OcoOEHHOCTH CTPOEHMsSI aTO MOB, XapaKTepHbIE
crerieHu okucieHus. CTpoeHue M (U3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMEpe XJopa (B3aUMOACHCTBHE C MeTaJJlaMH, HEMETaJllIaMH,
mienoyamu).  Xnoposogopon. CoisHas KUCIIOTa, XUMHYECKHE CBOM CTBa, IIOJIY4YEHHE,
npuMeHeHue. JleiicTBrUe XJiopa U XJ0pOBOIOPO/Ia HAa OpraHu3M 4YesioBeKa. BaxHelire XJI0pu bl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mrast xapaktepuctuka 35eMeHTOB VIArpymmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHHUS.

Crpoenrne u (Qu3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB — KHUCIO poJa U CEephl.
ANnoTponHble MOAU(PHUKALINK KUCIOPOaa U cepbl. XUMUYECKHEe CBoWCTBa cepbl. CepoBOOPOI,
CTpoeHue, pusndeckue u XxuMudeckue cBorictsa. OKCUIBI cepbl KaK MPEICTaBUTENN KHCIOT HbIX
okcunoB. CepHasi KUCIOTa, (PU3MYECKHE M XMMUYECKHE CBOMCTBa (0OIIME KaK MPEICTaBUTEINS
KJ1acca KUCJIOT U crenuduieckre). XuMUUYEeCKHe peakiuy, JeKalie B OCHOBE MTPOMBIIIJICHHOTO
crioco0a mosyueHust cepHoil kucioThl. [Ipumenenue. Comu cepHOM KHCIOTHI, KaueCTBEHHas
peakuus Ha cyiab(dar-uoH. HaxoxneHue cepsl U €€ COCIMHEHHH B TPHUPOJE. XUMHYECKOE
3arpsi3HEHUE OKPYXKAloLIeW Cpelapl COSAVMHEHMSIMH Cepbl (KUCIOTHBIE MOXKAW, 3arps3 HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €ro MPEA0TBPAIICHHUS.

OOmast xapakTepucThka 3jeMeHTOB VArpynmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENIEHN OKUCIICHUS.

A30T, pacrpocTpaHeHHe B MpUpoje, pU3HUECKUe U XUMHUYECKue cBoicTBa. Kpyrosopor
a3oTa B mpupojie. AMMHAK, ero GU3ndeckue U XUMUYEeCKUE CBONCTBA, MOJIyYeHHE U TPUMEHEHHUE.
Conu amMmMoOHUs, UX (GU3HUYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakius
Ha MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MoyiyueHue, (pu3nueckue U XMMHYECKHe CBOMCTBA
(oOme Kak IpefCcTaBUTENs Kilacca KHUCIOT M crneuugpudeckue). Vcnoab3oBaHue HUTPATOB U
COJICH aMMOHHMSI B KQU€CTBE MUHEPAIBHBIX YI00peHUH. XUMUUYECKOE 3arps3sHEHUE OKPYKAIOIIEH
Cpelibl COETMHEHUAMH a30Ta (KMCIOTHBIE 105K/IU, 3arPsI3SHEHUE BO3/1yXa, I0YBBI U BOJOEMOB).

docdop, amtorponusie Moaudukanuu Gocdopa, GU3NIECKUe U XUMUUECKHE CBOMCTBA.
Oxkcun docdopa(V) u dpochopnas kucinora, Gpundeckre U XMMHUIECKHE CBONCTBA, MOTYYCHHE.
Hcnonb3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX yIOOPESHUA.



OOmrast xapaktepucTuka 3meMeHTOB [VArpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTETIEHN OKUCIICHHUS.

VYriepon, ayuIOTpONHbIE MOJU(HUKAIMH, PACIPOCTPaHEHUE B MPH pojae, (husuyeckue u
XUMUYECKHe cBoicTBa. Ancopouus. KpyroBopot yriepona B mpupoae. OKCuasl yriepoaa, ux
¢u3uueckue M XUMHUYECKHE CBOWMCTBA, MICWCTBUE HA HKUBBIC OPraHU3MBI, TOJIY4YEHHE U
MpUMEHEHHEe. JKOJOTUYECKHe MpoOJeMbl, CBs3aHHbIE ¢ okcuaoMm yriepona(lV); rumoresa
rJ100abHOTO TOTEIJICHNsT KJIMMaTa; MapHUKOBBIM 3¢ dekT. YrompHas KHCIOTa M €€ COJH, UX
dusnueckne ¥ XMMHUYECKHE CBOICTBa, MOJIyueHHe U npuMeHeHHe. KauecTBeHHasi peakuus Ha
kapOoHaTuoHsbl. Vcnonbp3oBaHne KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH U CETbCKOM
XO034HCTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHUYECKHX BEIIECTBaX KaK O COCTUHEHUAX Yriepona
(MeraH, 5TaH, JTWJIEH, alETWIEH, ATaHOJ], TJIMLUEPHH, yKCycHas Kuciora). Mx cocraB u
xuMuyeckoe crpoeHue. [loHATHE O OHONOrMYECKM BaXKHBIX BELIECTBAX: JKUpPAX, OeENKax,
YIIEBOJAaX — M KX POJM B JKA3HU YEJIOBEKAa. MarepuanbHOE €IUHCTBO OpPraHUYECKHX M
HEOPraHUYECKUX COCTMHEHUN.

Kpemuwnii, ero ¢usndeckue M XHUMHYECKHE CBOWCTBA, IOJYYCHHE W TIPUMEHEHUE.
Coenunaenus kpeMmHus B ipupojie. Oomue npencrasienus o0 okcuae kpemausi(1V) u kpemaneBoi
kucinore. CuIMKaThl, UX UCHOJB30BaHUE B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH. BaxHeilmue
CTpOMTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEeHT, OeToH, »xene300eToH. IIpoGiiemsbl
0€30MMacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCETHEBHOM JKHU3HH.

XUMHUYECKUN HKCHEPUMEHT: HM3y4YeHHE OOpa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB
COJITHOM KHCJIOTBHI; IMPOBEIEHUE KAueCTBEHHBIX peakUUid Ha XJIOPUIHOHBI U HaONIIOJCHUE
NPU3HAKOB MX MPOTEKAHMs;, OIBITHI, OTpaKkalolue (QHU3MUECKUEe W XUMHUYECKHE CBOMCTBa
TaJIOTEHOB U UX COEJUHEHHH (BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEpPUANIOB); 03HAKOMIICHHE C
o0Opa3aMu XJIOpHUI0B (TATOT€HUAOB); 03HAKOMIICHHE C oOpas3lamMu cepbl U €€ COeIMHEHHUSIMU
(BO3MOXHO MCTIOJIb30BaHUE BHICOMATEPHAIIOB); HAOJIOIEHHE TIpoliecca 00yTIIMBaHUs caxapa Mmo/1
JEHCTBUEM  KOHLEHTPUPOBAHHOW CEPHOM  KHUCIOTBI, M3y4YEHHE XUMHUYECKMX CBOWCTB
pa30aBIEHHONW CEpPHOW KHCIOTHI, MPOBEACHUE KAUYECTBEHHOW pEaKIMu Ha CyJIb(paTHOH U
HaOJroleHne Tpu3HaKa e NMPOTEKaHUs; O3HAKOMIIGHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta,
docdopa 1 ux coequHEeHNH (BO3MOXHO HCIIOIB30BAHKIE BHACOMATEPHAIIOB), 00pa3IiaMu a30THBIX
u (ochopHBIX yHOOpeHHMit; TOTy4YeHHe, COOMpaHUe, paclO3HABAaHWE M HW3YYCHHE CBOWCTB
aMMHaKa; MpOBEJCHHE KAaYeCTBEHHBIX pEaKIMil Ha MOH aMMOHUS U (ochaTHOH M H3yUEeHUE
IIPU3HAKOB UX IIPOTEKaHUs, B3aUMOJACHCTBUE KOHLICHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEABIO
(BO3MOHO MCMOJb30BaHUE BUICOMATEPHAIIOB); U3YUEHHE MOJEIEeH KPUCTAIUIMUECKUX PEIIETOK
anMasa, rpaduTta, QysiepeHa; 03HaKOMICHHE C IPOIIECCOM aJICOPOLIMU paCTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa; mojyueHue, coOupaHue, pacro3HaBaHue
U M3yYeHHUE CBOWCTB YIJIEKHCIIOro Tasa; MPOBEICHHE KAaueCTBEHHBIX peakiuii Ha KapOo HAT U
CUJIMKATHOHBI M U3y4YE€HHE IPU3HAKOB UX MPOTEKAHUS; 03HAKOMIIEHHE C MPOAYKIINEN CUIIMKATHOU
IIPOMBIIIIEHHOCTH; PEIIEHNE SKCIIEPUMEHTANIBHBIX 3aa4 110 TeMe «BakHelne HeMeTaulbl U UX
COCTMHEHUS».

Mertaiabl ¥ UX COEIUHEHUS

OOmiasi XxapakTepucTHKa XUMHYECKHX OJJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU MX
nosioxkenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramnyeckas CBs3b M METAIMYECKas KpUCTAIIMYECKas
peléTka. ODIEKTPOXUMHUYECKUN psi HanpsokeHUM Mertan JjioB. dusnueckue W XUMHUYECKHE
cBoiicTBa MeTauioB. O0mue crnocoObl morydeHus: MmeTaiioB. [loHATHE O KOPPO3WH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHANA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJIEHHOCTH.

[[lenounble MeTaIIBL: TOJIOKEHUE B [lepuoauueckoil cuCTEME XUMHUECKUX JIEMEHTOB /I,
N. MeHnneneeBa; CTpOCHUE MX aTOMOB; Ha XOXAEHUE B mpupojae. PU3nyYecKrue U XUMHUYECKHE
cBOMcTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUIBI HATPUS U Ka jus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCIUMHEHUM.



[[lenoyHo3eMenbHbBIE METAJUIBI MAarHuid M KaJlblui: MojoxkeHue B Ilepuoanueckoit
cucreme xumuueckux snemeHToB J[. M. MeHneneeBa; CTpoeHHUE MX aTOMOB; HAXOXKICHHE B
npupozae. PU3NYECKUEe U XMMUYECKHE CBOWCTBA MarHus M KaJblus. BaxkHenme coenruHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxenue B llepmonnueckoil cucreMe Xxumudeckux siemeHToB JI. .
MeHnneneeBa; CTpOEHHE aTOMa; HaXOXJCHHE B npupoae. Pu3nyecknue U XMMHYECKUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: monoxenne B Ilepuomnueckod cucreme XUMHUYECKHX »dieMeHtoB J[. .
MenzeneeBa; CTpOCHUE aTOMa; HaXO0XKJAeHUE B npupoje. PU3nueckue U XUMUYECKUE CBOKCTBA
xkene3a. Okcuapl, Tuapokcuasl u conm skene3a(ll) m sxenesa(Ill), mx cocraB, cBolcTBa H
MOJIyYeHHE.

XWMHYECKUH SKCTIIEPUMEHT: O3HAKOMJIEHHE C oOpa3llaMH MeTal JIOB M CIUJIaBOB, WX
GU3MYECKUMU  CBOMCTBAMH; H3y4eHHE pPE3yJbTaTOB KOPPO3UU METaIOB  (BO3MOXKHO
HCITOJIH30BaHUE BUIEOMATEPHAIIOB), 0OCOOCHHOCTEH B3aMMOCHCTBUS OKCH/IA KaIbITHs U HATPHSI C
BOJION (BO3MOKHO HCIIOIH30BAHUE BUACOMATEPUATIOB); UCCICIOBAHUE CBOMCTB JKECTKON BOJIBI;
mporecca TOpPEHHUsl JKeje3a B KHCJIO pojae (BO3MOXKHO HMCIOJB30BaHUE BUICOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHMUSI KAYECTBEHHBIX PEaKIIMii Ha MOHBI (MarHus, KaJlbIusl, aIFOMAHUS, INHKA,
xene3a(Il) u xenesa(Ill), menu(Il)); HabmroeHNE U ONIMCAHKE TTPOILIECCOB OKPAIIMBAHUS TUTAMEHHI
MOHAMU HATPUS, KU U KaJdblUs (BO3MOXKHO HUCIOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIIEIOBAHNE
aM(}OTepHBIX  CBOMCTB THUAPOKCHAA  AIOMHHUS W  THAPOKCHUIA IIMHKA; pEIICHUE
HKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BaxkHelme MeTaibl U UX COSAMHEHUS».

XUMUA U OKpYXKarolias cpea

HoBble marepuanbl u TexHosnoruu. BemiecrBa U Marepualibl B 10 BCEAHEBHOW KU3HU
YyeJoBeKa. XUMHS U 3I0pOBbe. be3onacHoe UCoJIb30BaHUE BEIIECTB M XMMUUYECKUX PEAKIIHA B
obiTy. [lepBas mo MoIb PH XUMHYECKHX OXKOTaX M OTpaBieHHsIX. OCHOBBI 3KOJOTH YeCKOH
TPAaMOTHOCTH. XHWMHUYECKOE 3arpsi3HEHHE OKpYXKalomeh cpenbl (mpenaenbHas IOIMyCTUMAst
koHIeHTpanus Bemiects — [1/1K). Pons XxuMuu B penieHuN 3KOIOTHIECKUX MTPOOIIEM.

[IpupoHbIe UICTOYHUKH YTIJIEBOJIOPOIOB (YroJib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMHYECKUH IKCIIEPUMEHT: U3YICHHE 00pa3Il0B MaTEPHAIOB (CTEKJIIO, CIIJIABBI METAILJIOB,
MIOJIMMEPHBIE MaTEpPUAJIbI).

MexnpeaMeTHbIE CBSI3U

Peanuzarust MexXnpeaMeTHBIX CBSA3EH MPU U3YUYEHUHU XUMHUH B 9 Kilacce OCYIECTBIISETCS
4yepe3 UCIOIb30BaHME KaK OOIINX €CTeCTBEHHOHAYYHBIX MOHSATUN, TaK U MOHSATUMN, SBISTFOITUXCS
CHUCTEM HBIMU JJIS OTAENIbHBIX PEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA.

OO0mre ecTeCTBeHHOHAYYHBIC TTOHATHUS: HAyYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIH3,
CUHTE3, KIacCHU(pUKalUs, MEePHUOJUIHOCTh, HAONIOACHHUE, OSKCIIEPUMEHT, MOJCIUPOBAHHE,
HU3MEPEHHE, MOJIEITb, SIBJICHUE, TAPHUKOBBIN 3P EKT, TEXHOJIOTHs, MaTeprualibl. DU3HMKa: MaTepus,
aToOM, DJIEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHJ, H30TOIbI, PaJuO0aKTUBHOCTb, MOJEKYIA,
AJICKTPUICCKUMN 32 PsAJl, TPOBOTHUKH, TOTYIIPOBOTHUKH, JUIICKTPHUKH, (POTOIJIEMEHT, BEIIECTRO,
TeNo, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, T'a3, pac TBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAsT
peméTKa, CriaBbl, GU3NYECKUE BEIMYUHBI, SAMHUIIBI H3MEPEHHUS, KOCMHUECKOE MPOCTPAHCTRBO,
IIaHETHI, 3BE37161, COIHIIE.

buonorust: gorocunTes, apixanue, 6uochepa, s3KocHcTEMa, MUHEpAIbHBIC YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTA TEIbHBIEC BEILIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIE IOPOJbI, IOJE3HBIE
HCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJbTATbBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA
«XUMMUsS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

N3yuenne XuMuM B OCHOBHOM IIKOJIE HAMPABICHO HA JOCTHIKEHHE OO0YYarOIIUMHUCS
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX Pe3yIbTaTOB OCBOCHHS YI€OHOTO MpEaMETA.

JIMYHOCTHBIE PE3yabTATHI



JIM4HOCTHBIE pE3yNbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO OOIIETr0 OOpa30BaHHUS
JIOCTUTAIOTCS B X0JIe 0O0y4eHUs] XMMHUH B €IMHCTBE Y4eOHOM M BOCIUTATENIbHON AESITEIbHOCTU
Opranu3zanuu B COOTBETCTBUH C TPATUIIMOHHBIMHU POCCUUCKUMU COLUOKYIBTYPHBIMHU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBHJIAMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT MIPOI[ECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS M COITUATU3AINH 00YJarOIINXCS.

JlnuHOCTHBIE PE3yNbTAThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

[TarpuoTryeckoro BocnuTaHus

1) LIEHHOCTHOTO OTHOIIEHMSI K OTE€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY H
HAay4YHOMY HAaCIEAWI0, MOHMMAaHHUS 3HAYCHHS XUMHUYECKOM HAyKHM B JKU3HU COBPEMEHHOIO
o01ecTBa, CIOCOOHOCTH BJIANETh JOCTOBEPHOW HMHGOpMAIMEll O MEPEeNOBBIX IOCTHIKEHUSX U
OTKPBITUSIX MHUPOBOM M OTEYECTBEHHON XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPONCTBE MHpa 1 00IIIECTBA;

['paxxmanckoro BoCriuTaHus

2) MIPEACTABICHNS O COLMAIBHBIX HOPMAX U MPABUIIAX MEXJIMYHOCTHBIX OTHOILIECHHI
B KOJUICKTHUBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOH, Y4eOHO-
HCCJIEIOBATEIbCKOM, TBOPUECKON U APYTUX BUAAX AEATEILHOCTH; TOTOBHOCTH K Pa3HO 00pa3HOM
COBMECTHOH NIEATEIHHOCTH MPHU BBIMOJHEHUU yYEOHBIX, TTO3HABATENbHBIX 3aJ1a4, BBIMOJHEHUU
XUMHYECKHUX 3KCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aHMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B Tpoliecce ATOH yueOHOH AeATeNbHOCTH; TOTOBHOCTH OIICHHMBATh CBOE
MOBEJICHUE U MTOCTYNKN CBOMX TOBAPHIIEH € IO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MTOCJIEICTBUM ITIOCTYIIKOB;

[leHHOCTM HAay4YHOTO NTO3HAHMS

3) MHUPOBO33PEHUYECKUX TMPEACTABICHUM O BEHIECTBE M XHUMHYECKOM peakilud,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH M COCTABIISIIOIIMX OCHOBY JUIS
MOHUMAaHUS CY[ITHOCTH HAYYHOH KapTUHBI MUPA; IPEJCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOIBI, B3aUMOCBS3SIX UEIOBEKA C MPUPOJHON CPEAOH, O pOJIM XUMHUH B IMO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

4) MO3HABATEJIbHBIX MOTHBOB, HANpAaBJICHHBIX Ha TMOJY4YEHHE HOBBIX 3HAHUI IO
XUMHUH, HEOOXOIUMBIX JJIsi 00BSICHEHUS HAOIIOJAEMBIX MPOILIECCOB U SIBICHU;
5) MMO3HABATEJIbHOW, WH()DOPMAITMOHHOW M UYWUTATEIHCKOH KYJIbTYpPhl, B TOM YHCIIEC

HaBBIKOB CAMOCTOSITENIbHOW pPabOThl ¢ Y4eOHBIMH TEKCTaMH, CIIPAaBOYHON JUTEpaTypoi,
JOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHA;

6) UHTEpeca K OOy4YeHWI0 ¥ TMO3HaHUWIO, JI0003HATEIBHOCTH, TOTOBHOCTH H
CIOCOOHOCTH K CcaM0OOpa30BaHUIO, NPOEKTHOM M HCCIEAO0BATENbCKOW JESATEIBHOCTH, K
0CO3HAaHHOMY BBIOOPY HANpPaBICHHOCTH M YPOBHS 00yueHUs B JaJIbHEHIIEM;

®opMUpOBaHUS KYJIbTYPbI 310pPOBbs

7) OCO3HAHMSI IICHHOCTH XH3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 310POBBIO,
YCTAHOBKM Ha 370pOBBIM 00pa3 JKWU3HU, OCO3HAHMS IOCJIEACTBUNH M HENPUATUS BPEIHBIX
npUBbIUEK (YMOTpeOJIeHUsT aJKOTrojsl, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTHU COOJIIOJCHUS
paBui O€30MaCHOCTH MTPU OOPALIEHNH C XMMUYECKUMU BEILIECTBAMU B OBITY M pEalIbHON KU3HU;

TpynoBoro Bocnuranus

8) UHTEepeca K MPaKTUYECKOMY H3YyYeHHIO Mpodeccuil U Tpyna pa3 JUYHOIO Poja,
yBa)KEHHE K TPYIy U pe3yJbTaTaM TPYI0BOH IEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHS
IOPEIMETHBIX 3HAaHUM 10 XWMHUH, OCO3HAHHOIO BbIOOpPAa WHAMBHUIYAIbHOH TpPaeKTOPHUH
IPOJOIDKEHUS 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX MHTEPECOB W IMOTPEOHOCTEH; YCMEMHON MPOPECCHOHAIBHOU AESITCIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUI; TOTOBHOCTD a/IalITUPOBATHCS B IPOPECCHOHATBHOI cpee;

DKOJIOTMYECKOT0 BOCIIUTAHUS

9) HKOJIOTHYECKH 11€JIeCO00Pa3HOr0 OTHOIIEHHS K IPUPOE KaK UICTOUHUKY KU3HHU HA
3emiie, OCHOBE €€ CYIIECTBOBAHMSA, MOHMMaHMs LIEHHOCTU 3J0pPOBOTO M 0Oe30macHOro obdpasa
KH3HH, OTBETCTBEHHOT'0 OTHOILICHUS K COOCTBEHHOMY (PH3UYECKOMY U IICUXHUYECKOMY 3/I0POBbIO,



OCO3HAHMSI IICHHOCTHU COOJIIOIEHUS IPaBUiI 0€30IaCHOTO TIOBEACHHUS NP paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYaAIUsX, YIPOKAIOIIMX 340POBBIO U KU3HU JIIOJIEH;

10)  cnocoOHOCTM TNPHUMEHATh 3HAHUSA, IOJydyaeMble MPHU H3YYCHUH XUMHUH, IS
peuieHusl 3ajad, CBS3aHHBIX C OKPY)KAIOWIeW MpU POJHOM CpelloM, TOBBIIMICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYPBI, 0CO3HAHHS TTI00AIEHOTO XapaKTepa SKOJOTHUECKUX MPOOIIEM U ITyTen
UX PELICHUs IOCPEICTBOM METO/I0B XUMUM;

11)  2KOJIOrMYECKOro MBIIIEHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B IIO3HABATENIbHOM,
KOMMYHUKATUBHOU U COIIMATIbHOMN MPAKTHUKE.

MeTtanpeamMeTHbIE pe3ynbTaThl

B cocraBe MmerampegMETHBIX DPE3Yy/IbTAaTOB BBIAEIAIOT 3HauYUMbIE A (OPMHPOBAHUS
MHUPOBO33pEHUS OOIICHAYYHbIC TOHATHS (32 KOH, TEOPHs, MPUHLMUI, TUIIOTE3a, (aKT, cCUCTEMA,
IpOIECC, SKCIEPUMEHT M [Ip.), KOTOpPbIE HCHOJIb3YIOTCS B E€CTECTBEHHOHAYYHBIX Y4EOHBIX
IpeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMN M3 ATHX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUSA (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYJISTHUBHBIC), KOTOpbIe OOECreynBaroT (OPMHPOBAHHE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHUIO y4EOHOU €S TEeIbHOCTH.

MeramnpeaMeTHble pe3yibTaThl OCBOCHHS OOpPa30BaTENbHOW MPO TpaMMbl MO XUMHHU
OTpaKaroT OBJIAJCHUE YHUBEPCAIbHBIMH [103HABATEIbHBIMU JCHCTBUAMH, B TOM YHCJIE:

ba30BbIMM JIOTHYECKUMU IEUCTBUSAMU

1) YMEHHUEM HCII0JIb30BaTh MPUEMBI JIOTMUECKOTO MBIIIUIEHUS P OCBOCHUY 3HAHU:
PaCKpBIBATh CMBICT XUMUYECKHX MOHITUN (BBIIENATH UX XapaKTepHbIC IPU3HAKH, yCTAaHABIUBATh
B3aUMOCBS3b C JIPYTMMHU MOHSTUSMH), UCIOJIb30BaTh INOHATHUS A OOBSICHEHHS OTAEIbHBIX
(axTOB U SBJICHUI; BEIOMPATh OCHOBAHMS M KPUTEPHUHU TSI KIacCU(UKAIIMN XUMHUYECKUX BEIIECTB
U XHMHUYECKUX PpEaKIHil; yCTaHABIMBATH NMPUYMHHOCIECACTBEHHBIE CBSI3U MEXAY OOBEKTaMU
U3YYEHHUS; CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIAYKTHBHBIE, NEAYKTHBHBIE, 10 aHAJIOTUN);
JIeNIaTh BBIBOJIBI U 3aKJIFOUEHMS;

2) YMEHMEM INPUMEHATH B NPOLECCE IO3HAHUS MOHATHUS (NPEAMETHBIE U
METallpeIMETHbIE), CUMBOJMYECKHE (3HAKOBBIC) MOJAEIHM, MCIOJIb3yeMble B  XUMHH,
peoOpa3oBbIBaTh MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJEIbHBIE MPEACTABICHUS — XUMUYECKHMA
3HaK (CHMMBOJI JIEMEHTA), XUMHU4YecKas (popMyila U ypaBHEHHE XMMUYECKOH peakuuu — IpH
peleHnH y4eOHOIIO3HABATENbHBIX 33/1a4; C YYETOM 3THX MOJIEIBHBIX MPECTaBICHUH BBISBIATH
U XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKH U3Yy4aeMbIX 0OBEKTOB — XMMHUYECKHX BELIECTB U
XUMHUYECKHX PEaKIHii; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHOCIEACTBEHHBIC CBS3U H
IIPOTUBOPEUHS B U3y4aeMbIX IpoOLieccax U ABJICHUAX; NIpejylaraTb KpUTEPUHU IS BBISIBIECHUS 3TUX
3aKOHOMEPHOCTEH M TMPOTHUBOPEUMUl; CaMOCTOSTENFHO BBHIOMpATh CIIOCOO pelieHus y4eOHOM
3a7jauy (CpaBHUBATh HECKOJIKO BApUAHTOB PEILICHHs], BRIOUPATh HanboJiee NOAXOAAINH ¢ yuETOM
CaMOCTOSITENIEHO BBIJIEIIEHHBIX KPUTEPUEB);

Bba3zoBeIMH HcceqoBaTEIbLCKUMA IEHCTBUSIMU

3) YMEHHMEM MCIOJIb30BaTh IIOCTABJIEHHBIE BONPOCHl B KayeCTBE WHCTPyMEHTA
IIO3HAHU, @ TAKXKE B KAUECTBE OCHOBBI 17151 (YOPMHUPOBAHHUS TMIIOTE3BI 10 IPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUIA;

4) npuoOpeTeHne OmblTa M0 IUIAHUPOBAHUIO, OPraHM3allMd M NP0 BEICHUIO
YUYEHHUYECKUX SKCIEPUMEHTOB: YMEHHE HaOJII0AaTh 3a XO JIOM IIpOIecca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (OpMyJIHUpoBaTh OOOOIIEHUS M BBIBOJBI 110 pe3yJbTaTaM
MPOBEIEHHOTO OMBITA, HCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJICTAHHON paboTe;

Pabotoii ¢ uadopmanmeit

5) YMEHUEM BBIOMpPATh, AaHAJIU3UPOBATh M HMHTEPIPETUPOBATH HH (OPMALIUIO
pasIMYHBIX BUAOB M (DOPM INpEACTaBIEHUS, MOJy4aeMYI0 M3 pPa3HbIX MCTOYHUKOB (Hay4HO-
HOMYJISIpHAs JIUTEpPAaTypa XMMUYECKOTO COJepKaHUsA, CIPaBOUHbIe IocoOusi, pecypcsl MHTepHe
Ta); KPUTHUECKHU OLICHUBATh MPOTUBOPEYHBYIO M HEOCTOBEPHYIO HH(OpMAIHIO;

6) YMEHUEM MPHUMEHATh Pa3IMyHble METOJbl M 3alpochl MPHU MO HCKE U OTOOpE
UHQOpPMALlUM U COOTBETCTBYIOILMX JaHHBIX, HEOOXOOUMBIX JUIsl BBIOJHEHHUS YYEOHBIX H



MO3HABATENIBHBIX 33]1a4 OMPEACIEHHOTO TUTIA; MPUOOPETEHHE OMbBITa B 00JaCTH UCTIOIB30BaHUS
MH(OPMALlMOHHOKOMMYHHUKATUBHBIX ~ TEXHOJOTHMH,  OBJAJeHHE  KyJIbTypoil  aKTHBHOIO
WCIIONIb30BAHUSI PA3JIMYHBIX TOUCKOBBIX CHUCTEM; CaMOCTOSITEIHHO BHIOUpATh ONTUMAIBHYIO
dopMy mpezacraBieHuss WHGOpPMALMKM U WIUIIOCTPUPOBATH pEIIaeMble 33/JaYd HE CII0KHBIMU
cXeMaMH, JrarpaMMamMu, ApyrumMu opMamu rpaduku U UX KOMOMHALIUSAMUY;

7) YMEHHEM HCIIOIb30BaTh W  aHAIM3UPOBATh B  Mpolecce ydyeOHOH |
HCCJICIOBATENILCKON JIEATENHHOCTH HMH(DOPMAIMIO O BIUSHUU TPOMBIIUIEHHOCTH, CEIbCKOTO
XO03SIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH TPUPOTHOU CPEJIbL;

YHUuBepcalTbHBIMH KOMMYHHUKATUBHBIMH JICHCTBUSMU

8) YMEHHEM 3a/1aBaTh BOMPOCH! (B XOJE AMAIOTa W/WIW JUCKYCCHHU) TIO CYIIECTBY
oOcyxmaeMoli Tembl, (HOPMYITHpPOBATH CBOM IMPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1auu;

9) NpPUOOPETEHUE OMBbITa MPE3CHTAIMH PE3yJbTATOB BBIMOJHEHUS XUMHUYECKOTO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OIMBITa, JTAOOPAaTOpPHOW pabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);

10)  3amHTEpEeCOBaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH IIO3HABATEIHHOW U
HCCJICIOBATETILCKON NIeATEIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX NpoOJieM Ha OCHOBE yuéTa
O0IIMX WHTEPECOB M COIVIACOBAHMS IMO3MIUK (0OCYXKIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBD», KOOPAHHAIIMS COBMECTHBIX JACHCTBHIA, ONpEIeTIeHUEe KPUTEPHUEB MO OIICHKE KadyecTBa
BBITIOJTHEHHOU PabOTHI | JIp.);

YHUBEpCANbHBIMH PETYISITUBHBIMU JACHCTBUSIMU

11)  yMeHueM CaMOCTOSATEIBHO OMPEAENATh IeNd JeATeNbHOCTH, IIJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JCSTEIHHOCTD,
BBEIOMpaTh Hanbosiee A(h(HEKTUBHBIC CMOCOOBI peIIeHHs] YYeOHBIX M TO3HABATEIBHBIX 3a Jad,
CaMOCTOSITENILHO COCTABJISITh WM KOPPEKTHPOBATH MPEAJOKEHHBIA aNTOPUTM NEHCTBUN TpHU
BBIMIOJTHEHUH 33/JaHUN ¢ y4ETOM IOJIyY€HHUS HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIMIX; OIICHUBATH COOTBETCTBUE TIOTYYEHHOTO Pe3yIbTaTa 3a SIBJICHHOH 11eIH;

12)  yMeHueM HCHOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MpEJiaraéMble B YCIOBUU
3aJJaHuH.

[IpenMeTHBIE pe3yabTaThI

B cocraBe mpeaMeTHBIX PE3yIBTATOB IO OCBOCHHUIO OO0S3aTENBHOTO COACPIKAHMS,
YCTAaHOBJICHHOTO JAHHOW TPUMEPHOM pabodeid MIpOorpaMMoi, BBIICTSIOT: OCBOCHHBIC
00y4JaroIMMHUCS HaAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBHMA, crienuduueckue s mpeaMeT
HOM 001acTu «XUMUS», BUABI IEATEIHHOCTH MO OTYYEHUIO HOBOTO 3HAHMUSI, €T0 UHTEPIIPETALIUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYAIUsX.

[IpenMeTHble pe3ynbTaThl MPENCTaBICHbBI MO TofaM OOydYeHUs U  OTpakaroT
c(OPMHPOBAHHOCTD y O0YYAIOIIUXCS CIETYIONNX YMEHUI:

8 KIIACC

1) pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX TOHSTHH: aToM, MOJEKYa,
XUMHUYECKHM 3JEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs U
HEOJTHOPO/IHAS), BAaJCHTHOCTh, OTHOCUTEIIbHAS aTOMHAas U MOJICKYJSpHAs Macca, KOJIUYECTBO
BEIIECTBa, MOJb, MOJIIpHAs Macca, MaccoBas MOJiI XUMHUYECKOTO 3JI€ MEHTa B COEAMHEHUH,
MOJIIPHBIA O0BEM, OKCHJ, KHCIIOTa, OCHOBAaHUE, COIb, JSJICKTPOOTPUIATEIHLHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKasl peakuusi, Kiaccudukaius peakiuil: peakiuu COeAMHEHUsS], peakluu
pa3JI0KEHUS, PEAKIMH 3aMEIICHHsI, peakluu 00 MeHa, 3K30 W JHIOTEPMHUYECKHE PEeaKIIHu;
TeII0BOM A (DEKT peakiuu; SAPO aToMa, JIEKTPOHHBIN CI0M aTOMa, aTOMHAsi OpOUTANb, PATUYC
aToMa, XMMHYECKas CBS3b, MOJSPHAS U HEMOJSIpPHAs KOBAJICHTHAS CBS3b, MOHHAS CBS3b, WOH,
KaTHOH, aHWOH, PaCTBOP, MaccoBasi 10Jis BeLIeCTBa (MIPOLIEHTHAs! KOHIICHTPAIsl) B paCTBOPE;

2) WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHMUYECKHX MOHATHH (cM. m. 1) u
MPUMEHSITh 3TU MOHATHUS IIPU OMHCAHUU BEUIECTB U UX MPEBpallleHU;
3) UCIIOJIb30BaTh XMMUYECKYI) CHMBOJHKY JUISI COCTaBIEHUS (OPMYT BEIIECTB U

YpaBHEHUN XMMHUUYECKUX PEAKIIUN;



4) OTIPECIIATh BAIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCTICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; MPUHAIJIEAKHOCTh BEUIECTB K ONPEAeTIEHHOMY
KJIACCy COEAMHEHHWA MO QopMylaM; BHJ XUMHUYECKOW CBSI3M (KOBAJIGHTHAss W WOHHAs) B
HEOPraHMYECKUX COCIUHEHUSIX;

5) packpsiBaTh  cmbici  Ilepmoamueckoro  3axkona J. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAaHUE TEPHUOIUIECKON 3aBUCIMOCTH CBOMCTB XMMHUYECKUX JIIEMEHTOB OT
ux nonoxkeHus B [lepuoanueckoil cucreme; 3aKOHOB COXPaHEHHSI MACChl BEIIIECTB, MOCTOSIHCTBA
cocTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa ABOTaJapo; OMMCHIBATh U XapaKTEpHU30BaTh
tabnuunyto Qopmy I[lepuomudeckoil cUCTEMBbl XUMUYECKUX SJIEMEHTOB: Pa3HyYaTh MOHSITHUS
«rnaBHasg noarpynna (Arpynma)» u «mobounas moarpynna (brpymnma)», mameie u Oosbiive
MEPHUOBI; COOTHOCUTH 0003HAYCHHUS, KOTOphIe UMeIoTcs B Tabmuie «llepuonnueckas cucrema
XxuMHueckux 3je MeHToB /. 1. MeHeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOSHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsl s/Ipa, O0IIee YHUCII0 JIEKTPOHOB U paCIipe/ie]IeHIE UX 0
AJICKTPOHHBIM CJIOSIM);

6) KIACCU(UIIUPOBATh XUMHYECKHE DJJEMEHTBI; HEOPraHWYEeCKHe BEIIEeCTBA;
XUMHYECKHE Peakiuu (10 YMCITy U COCTaBY YYAaCTBYIOIIUX B PEAKIIMU BEIECTB, MO TETIOBOMY
spdexry);

7) XapaKTepU30BaTh (OMHUCHIBATH) OOINE XUMUUECKHE CBOWCTBA BEIIECTB PA3TUIHBIX

KJIACCOB, MOJTBEPXkKAAsi ONHUCAHUE IIPUME PAMHM MOJIEKYJIAPHBIX YPABHEHUN COOTBETCTBYIOIIHUX
XUMHYECKHUX PEaKIUi;

8) IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBA;
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKHUX IIPE BPALICHUN B Pa3JIMYHBIX yCIOBUSIX;
9) BBIYNCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJISIDHYIO MAacChl BEILECTB;

MacCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa Mo (op Mylie COeAMHEHUSI; MAaCCOBYIO JIOJIO BEIlleCTBa
B PAacTBOPE; MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUYECKON PEaKIINH;

10)  mpUMEHSTh OCHOBHBIE OIEpaIllid MBICIUTEIBHON NEITEIbHOCTH — aHAIU3 |
CUHTE3, CpaBHEHHUE, 0000IIEeHUE, CUCTEMATH3AINIO, KJIACCU(UKAINIO, BHISBICHHE MPHUYUHHO-
CJIEICTBEHHBIX CBSI3€l — JUISl U3YUYEHUS CBOMCTB BELIECTB U XUMUUYECKUX PEaKIUii; €CTeCTBEHHO-
HAay4YyHbIE METOJbI TO3HAHUS — HAONIOJCHUE, HW3MEPEHHEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peabHBIN ¥ MBICTICHHBIN ),

11)  cnenoBaTe mpaBWJIaM IOJIB30BAaHHUS XMMHUYECKOM TMOCYAOH U J1abOpaTOpHBIM
0o0opy/0BaHuEM, a TaK)Ke ITPaBHIaM OOpaleHHs C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIUSMU
M0 BBIMOJIHEHUIO Ja0OPaTOPHBIX XHMHUYECKUX OIBITOB [0 TMONYYCHHIO M COOHpPaHUIO
ra3zo000pa3HbIX BEHICCTB (BOAOPOA W KHCIOPO/Ia), MPUTOTOBICHHUIO PACTBOPOB C OMPEACTIEHHOM
MacCOBOM JOJIEM pACTBOPEHHOIO BEUIECTBA; IUIAHUPOBATH W IMPOBOAUTH XHUMHUYECKHE
9KCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB IIENOYEH M KHCIOT C MOMOIIbIO MHAUKATOPOB
(maxmyc, GpenondranenH, METHIOPAHX U JIp.).

9 KJIACC

1) PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX TIOHATUIN: XUMUYECKHIA JIEMEHT, aTOM,
MOJIEKYJIa, HMOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO, CJOKHOE BEHIECTBO, BaJIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTEIEHb OKUCICHHS, XHUMHUYECKas pEakIusi, XUMUYecKas CBS3b,
TEII0BOM 3P deKT peakiiu, MOJb, MOJIAPHBIA 00BEM, pacTBOP; MEKTPOIUTHI, HEITEKTPOIUTHI,
AIIEKTPOJIUTUYECKAS JUCCOIMAIUS, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOpAaTUMBIE PEAKIH, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCJIUTETh, BOCCTAHOBHUTENh, OKHCIECHHE M BOCCTAaHOBIIEHHE, AJUIOTPOMUs, aM(POTEPHOCTb,
XUMHUYECKasl CBs3b (KOBaJCHTHAsl, WMOHHAs, MeETaJUIMuecKas), KpUCTaJUIMYecKas pemiérka,
KOPpO3Usi METaIOB, CIUIaBbl; CKOPOCTb XHWMHUUYECKOW pEaKIUH, MPeAeiabHO IOMyCTHUMAas
koHnentpanus (I[11K) Bemectsa;

2) WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHMUYECKHX MOHATHH (cM. m. 1) u
MPUMEHSTh 3TU MOHATHUS IIPU OMMCAHUU BEUIECTB U UX MPEBpaIlleHU;
3) UCIIOJIb30BaTh XMMUYECKYI) CHMBOJHKY IS COCTaBIEeHUS (OPMYT BEIIECTB U

YpaBHEHUN XMMHUUYECKUX PEAKIIUN;



4) ONpEACNATh BAJICHTHOCTb WU CTENEHb OKUCICHHMS XUMHUYECKHX DJJIEMEHTOB B
COCMHEHUSX pPAa3IMYHOrO0 COCTaBa; MPUHAMIEKHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy
COeMHEHUH 1o (opMyiaM; BUI XUMUYECKOH CBSA3M (KOBAJIGHTHAsI, HOHHASI, METAJIMUECKAsl) B HE
OpPraHMYECKUX COENMHEHUSX; 3apsj MOHA TI0 XUMUYECKOW dopMyie; XapakTep cpeibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHWM, THUI KPUCTAUIMYECKOM PEIIETKH KOHKPETHOIO
BEIIIECTBA;

5) packpsiBaTh cmbicn  Ilepuognmueckoro 3akona J[. M. MenngeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHHe: ONUCHIBAaTh W XapaKTepU30BaTh TaOMUYHYIO (Qopmy
[leproauueckoii cucTeMbl XMMUUYECKUX JIEMEHTOB: Pa3IMuaTh MOHATHS «TJ1aBHas noarpynna (A-
rpymnma)» u «modbounas moxarpymma (brpymma)», Mansie W OONbIIME TEPHOJIBI; COOTHOCHTH
0003HaueHHsI, KOTOPbIE UMEIOTCS B TIEPUOIUYECKOM TalnuIle, ¢ YUCIOBBIMH XapaKTePUCTHUKAMU
CTPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsl sfapa, oOlee Yuciao 3JIEKTPOHOB U
pacripefiesieHie UX 10 3JIEKTPOHHBIM CIIOSIM); OOBSCHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB RJIEMEHTOB M MX COEJAMHEHUU B MpeJlielax MajbIX MMEePHOJOB U INIaBHBIX O] TPYMIN C
Y4ETOM CTPOCHUS UX ATOMOB;

6) KJIacCCU(UIUPOBATh XUMHYECKHE DBJIEMEHTBl; HEOpPraHWYecKHe BEIIEeCTBa;
XUMHUYECKHE peakiuu (110 YUCIY M COCTaBy Y4aCTBYIOUIMX B PEAKLUU BEILECTB, IO TEIUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETICHEH OKUCIICHHUS XUMUUECKUX YJIEMEHTOB);

7) XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CIEHH(PUISCKHEe XUMUYECKUE CBOMCTBA
MPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKIasi ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

8) COCTaBJIATh YPAaBHEHUS AJECKTPOJUTHUYECKON AUCCOIMALMM KHUCIIOT, IIETOYeH M
COJICii; TMOJIHbIE M COKpAIIEHHBIC YPaBHEHHUS pe aKIUil MOHHOrOo OOMEHa; ypaBHEHHUS pEaKIuii,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHWE TI'E€HETHYECKOM CBS3M MEXAY BEIIECTBAMHU pPa3IMYHbIX
KJIACCOB;

9) PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHOBOCCTAHOBUTENBHBIX PEAKIHII TOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKLuii;

10)  mpPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHHS; BO3SMOKHOCTH
IPOTEKAaHUs XMMHUYECKUX MPEBPAIEHUN B PA3JINYHBIX YCIOBHUSAX;

11)  BBIYUCHATH OTHOCHUTEIBHYIO MOJEKYJISIPHYI0 U MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JIOJIF0O XUMHUYECKOTO 3JIeMEHTa 1o (op MyJie COCAMHEHUS; MAaCCOBYIO JIOJIIO BELIECTBA
B PAcTBOPE; MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUYECKON PEaKIINH;

12)  cnenoBaTh mpaBWJIaM IOJIB30BAaHHUS XMMHUYECKOM MOCYAOH U J1abOpaTOpHBIM
00opy/i0BaHuEM, a TaK)Ke IIPaBHIaM OOpaIeHHs C BEILIECTBAMHU B COOTBETCTBUU C HHCTPYKIUSIMU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XHWMHUYECKHUX OIBITOB IO TOJIYYCHHIO U COOMPaHHUIO
ra3000pa3HbIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

13)  npoBoAWTH peakUMM, MNOATBEP)KIAIOIIME KAYECTBEHHBIM CO CTaB pa3jIU4HbIX
BEIIIECTB: PACIIO3HABATDH OIMBITHBIM ITYTEM XJIOpUJ OpOMHI, MoK, KapOoHaT, ¢hocdar, CHIIMKarT,
cynbdar, THIPOKCUANOHBI, KATHOHBI aMMOHUS M HOHBI U3YYCHHBIX METAJUIOB, IIPUCYTCTBYIOIIHE
B BOJIHBIX PacTBOpax HEOPraHMYECKUX BEIIECTB;

14)  DpUMEHATH OCHOBHBIE OIEpAIMM MBICIUTENBHON NEATENbHOCTH — aAHAIN3 U
CUHTE3, CPaBHEHHE, 000011IeHNE, CUCTEMAaTHU3all1IO, BBIABICHNE TPUUNHHOCIEACTBEHHBIX CBSI3eH
— JUI1 U3Y4YEHUs CBOWCTB BEIIECTB M XUMHUYECKUX DPEAKIMI; €CTECTBEHHOHAYUYHBbIE METOJBI

MO3HaHWsI — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHNE, OKCIEPUMEHT (pealbHBIA U
MBICJIEHHBI).
TEMATHUHYECKOE INIAHUPOBAHUE
8 KJIACC

2 4 B Hej1e10, Beero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs

No Tema | Kosi-go | HOP
Paznen 1. IlepBonavanpubie XxuMuueckue noustus (20 1)




Tema 1. Xumusi — BaxkHast 007acTh
€CTECTBO3HAHMS U IIPAKTUYECKOU
JESTEIILHOCTH YEJIOBEKA

Axnacc (https://www.yaklass.ru/)
POII (https://resh.edu.ru/)
HNuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Enunas xoyuteknus ugpoBbIx
00pa30BaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'moGannHas MIKONILHAS
naboparopust
(https://globallab.org/)

Tema 2. BemectBa
U XUMHWYCCKUC peaKI_II/II/I

15

Skmace (https:/ www.yaklass.ru/)
POHI (https://resh.edu.ru/)
NHuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Ennnas xomtekuus ugpoBbIx
00pa3oBaTeNbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'mobGanpHas MIKOIBHAS
nmabopaTopus
(https://globallab.org/)

Pa3nen 2. Baxxseiue npeacTaBUTENN HEOPT

aHndeckux Beriects (30 )

3

Tema 3. Bo3ayx. Kucnopon.
[Tonsatue 00 okcumax

5

Slkmace (https:// www.yaklass.ru/)
POHUI (https://resh.edu.ru/)
HNHuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Ennnas xoytekuus g poBbIx
00pa3oBaTEeNbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'mobanpHas MKOIBHAS
nmabopaTopus
(https://globallab.org/)

Tema 4. Bonopon. [Tonsitue o
KHCJIOTaX M COJISIX

Axnacc (https://www.yaklass.ru/)
POII (https://resh.edu.ru/)
HNuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Enunas xoyutekius ugpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'moGannHas MIKOILHAS
naboparopust
(https://globallab.org/)

Tema 5. KoanuecTBeHHEIE
OTHOILICHUA B XUMHUHN

Skmace (https:/ www.yaklass.ru/)
POUI (https://resh.edu.ru/)
NHuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)




Ennnas xoyutekuus g poBbIx
00pa30BaTEeNbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'mobGanpHas MKOIBHAS
nmabopaTopus
(https://globallab.org/)

Tema 6. Bona. PactBopsl. Ilonsitue
00 OCHOBaHUSX

Axnacc (https://www.yaklass.ru/)
POII (https://resh.edu.ru/)
HNuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Enunas xosutekius udpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'moGannHas MIKONILHAS
naboparopus
(https://globallab.org/)

Tema 7. OCHOBHEBIE KJIaCCHI
HEOPTraHUYECKUX COCTMHCHUI

11

Skmace (https:/ www.yaklass.ru/)
POHI (https://resh.edu.ru/)
NHuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Ennnas xoyuteknus g poBbIx
00pa3oBaTEeNbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'mobanpHas MKOIBHAS
nmabopaTopus
(https://globallab.org/)

Paznen 3. Ilepuoanueckuii 3akoH u [lepronnueckas cucreMa XUMHUECKUX 3J1eMEHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. XUMHUUecKas CBsA3b. OKUCIUTETBHO-
BOCCTAaHOBHUTEJIbHBIC peakiuu (15 1)

8

Tema 8. [lepuoauueckuii 3aKOH U
IIepuonnueckas cucrema
XUMHUYECKHX djieMeHToB 1. 1.
Menpene- eBa. CTpoeHue aroma

7

Skmace (https:/ www.yaklass.ru/)
POUI (https://resh.edu.ru/)
HNHuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Ennnas xoytekuus g poBbIx
00pa3oBaTEeNbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'mobanpHas MKOIBHAS
nmabopaTopus
(https://globallab.org/)

Tema 9. Xumnueckas CBS3b.
OKUCIATEIFHO-BOCCTAHOBH -
TCIBbHBIC peaKI_II/II/I

Skmace (https:/ www.yaklass.ru/)
POII (https://resh.edu.ru/)
HNuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Enunas xoyutekius ugpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru/)




I'moGanpHas mKoOIbHAS
naboparopust
(https://globallab.org/)

Htoro

65

9 KIIACC

2 4 B HEZIENIO, BCero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs

Ne

Tema

| Koa-Bo |

IOP

Pazpgen 1. BemectBo u xumuueckue peakiuu (17 1)

1

[ToBTOpEeHME U YIITyOJICHUE 3HAHUN
OCHOBHBIX Pa3/IesioB Kypca 8 Kjacca

5

Skmace (https:/ www.yaklass.ru/)
POHI (https://resh.edu.ru/)
NHuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Ennnas xoyutekuus g poBbIx
00pa3oBaTeNbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'mobanpHas MKOIBHAS
nmabopaTopus
(https://globallab.org/)

Tema 1. OcHoBHEIE
3aKOHOMEPHOCTH XHMHUYECKUX
peakuuii

Axnacc (https://www.yaklass.ru/)
POII (https://resh.edu.ru/)
HNuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Enunas xosuteknus udpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'moGannHas MIKONILHAS
naboparopust
(https://globallab.org/)

Tema 2. DnekTpoIUTHYECKAS
auccouranusa. XUMUYECKUe
peakuu B pacTBOpax

Skmace (https:/ www.yaklass.ru/)
POHI (https://resh.edu.ru/)
HNHuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Ennnas xoyutekuus g poBbIx
00pa3oBaTEeNbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'mobanpHas MKOIBHAS
nmabopaTopus
(https://globallab.org/)

Paznen 2. Hemetainsl u ux coeaunenus (24 4

)

4

Tema 3. OOm1ast XxapakTepUCTHKA
XUMHUYECKUX A1eMeHTOB VIIA-
rpynmnsl. ['anorensl

4

Axnacc (https://www.yaklass.ru/)
POHI (https://resh.edu.ru/)
HNuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)




Ennnas xoyutekuus g poBbIx
00pa30BaTEeNbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'mobGanpHas MKOIBHAS
nmabopaTopus
(https://globallab.org/)

Tema 4. OOmias XxapakTepucTUKa
XUMHUYECKUX AJIEeMEHTOB VIA-
rpynmnsl. Cepa u e€ coeAMHEeHUs

Axnacc (https://www.yaklass.ru/)
POII (https://resh.edu.ru/)
HNuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Enunas xosutekius udpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'moGannHas MIKONILHAS
naboparopus
(https://globallab.org/)

Tema 5. O0mias XapaKTEepPUCTHKA
XUMHUYECKHX IIEMEHTOB VA-
rpymisl. A30t, pochop u ux
COETMHEHUS

Skmace (https:/ www.yaklass.ru/)
POHI (https://resh.edu.ru/)
NHuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Ennnas xoyuteknus g poBbIx
00pa3oBaTEeNbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'mobanpHas MKOIBHAS
nmabopaTopus
(https://globallab.org/)

Tema 6. OOmiast xapakTepUCTHKA
XUMHUYECKHUX dJIeEMEHTOB IV A-

TPYMIIBL
Yraepon u KpeMHUM U X
COCAUHCHUA

Axnacc (https://www.yaklass.ru/)
POHI (https://resh.edu.ru/)
HNuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Enunas xosutekuus udpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'moGannHas MIKONILHAS
naboparopust
(https://globallab.org/)

Paznen 3. Merannsl u ux coenuaenus (20 1)

8

Tema 7. OO1mmue cBOIiCTBAa METAIIIOB

Skmace (https:/ www.yaklass.ru/)
POHUI (https://resh.edu.ru/)
NHuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Enunas xosuteknus udpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru/)
['moGanpHas MIKOIBHAS
naboparopust
(https://globallab.org/)

Tema 8. Baxkuenime MeTauIbl U UX

16

Axnacc (https://www.yaklass.ru/)




COEIUHEHHNS

POHI (https://resh.edu.ru/)
NHuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Ennnas xomteknus g poBbIx
00pa3zoBaTeIbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'mobGanpHas MIKOIBHAS

nmabopaTopus
(https://globallab.org/)

Paznen 4. Xumus u okpyxatoras cpena (3 9)

10

Tema 9. BemiecTBa u maTepuaisl B
JKU3HU YEJI0BEKA

Skmace (https:/ www.yaklass.ru/)
POHUI (https://resh.edu.ru/)
NHuTepHeTypok
(https://interneturok.ru/)
CnamI'MA (https://sdamgia.ru/)
Ennnas xomtekuus ugpoBbIx
00pa30BaTeNbHBIX PECYPCOB
(http://school-collection.edu.ru/)
I'mobGanpHas MKOIBHAS
nmabopaTopus
(https://globallab.org/)

HUroro

64




