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NOACHUMTEJIBHASA 3AIIMCKA

[Tporpamma mo XuMHuM Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus
COCTaBJIEHa Ha OCHOBE TPeOOBaHUM K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTenbHOI MporpaMmMbl OCHOBHOTO 001IEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha ocHOBE ¢eaepabHON paboyelt mporpaMmMsl
BOCIIUTAHUS U C Y4ETOM KOHIEMIIMU MPEnogaBaHus yueOHOro npeamera « XuMus»
B 00pazoBartelbHbIX opranu3anusx Poccuiickoit denepanumu.

[Tporpamma mo xuMuu Ja€T MpeACTaBICHHUE O LENIX, 00IIel cTpaTeruu
o0ydeHwUs, BOCIIUTAHUS U Pa3BUTUS 00yUYaIOIIUXCS CPEACTBAMU yUeOHOT0
npeaMeTa, yCTaHaBIMBAeT 0053aTeNbHOE MPEeIMETHOE COAepKaHHE,
npelycMaTpuBaeT paclpeieNieHue ero 1o Kjaaccam U CTPYKTYPUPOBAHUE 110
pazzesaM ¥ TeMaM IpOorpaMMbl 110 XUMUH, ONIPEACIIAeT KOJTUIECTBEHHbBIE U
KaueCTBCHHBIC XapaKTEPUCTUKU COACPIKAHUS, PEKOMEHYEMYIO
MOCJIeIOBATEILHOCTh U3YUCHUS XUMHUH C YIETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH Y4eOHOTO MPOIecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaronuxcs, onpeaAenseT BO3MOKHOCTH MPeaMeTa s
peanuzanuu TpeOOBaHUH K pe3yJbTaTaM OCBOSHHS OCHOBHOM 00pa3zoBaTenbHOU
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O 0011IeTr0 00pa3oBaHus, a TAKKe TPeOOBAHUH K
pe3ynbTaTaM o0yueHus: XMMHUH Ha YPOBHE IIeJiel U3yUeHHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TI03HABATEIHLHOU NEATEIHHOCTH 00YUYaIOIIErOCs 0 OCBOCHUIO
y4eOHOr0 ColepKaHMUI.

3HaHUE XUMUHU CIYXKUT OCHOBOM i1 GOPMHUPOBAHUS MUPOBO33PEHHUS
o0yuaromerocs, ero MpeACTaBICHU 0 MaTepUAIbHOM €IMHCTBE MUPA, BAKHYIO
POJIb UTPAIOT POPMUPYEMbIE XUMUEH TIPEICTABICHUS O B3aUMOIIPEBPALIEHUSIX
HEPruM U 00 HBONIOIMH BEIIECTB B MPUPOJIE, O MyTSIX PEIICHHUS TTT00aTbHBIX
npo0JIeM YCTOWIUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPhEBOM, YHEPTETHUYECKOMH,
MUIIEBON U IKOJIOTUYECKOM 0€30MacHOCTH, TIPOOIeM 3paBOOXpaHEHUSI.

N3ydeHne xumuu:

CIOCOOCTBYET pean3alii BO3SMOKHOCTEH ISl CAMOPa3BUTHUS U (OPMUPOBAHUS
KyJbTYpPBI IUYHOCTH, €€ 001Iel 1 (yHKITMOHATBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B )OPMHUPOBAHNE MBIIIJICHUSI U TBOPUECKUX CITOCOOHOCTEMH
00y4aromuxcsi, HABLIKOB UX CAMOCTOSATEIbHOU yueOHOM e TeIbHOCTH,
HKCIIEPUMEHTAIBHBIX U UCCIEA0BATENbCKUX YMEHUHN, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM KM3HH, TaK U B MPO(heCCHOHAIBHON NeATeTbHOCTH;

3HaKOMHT CO CIENU(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €JUHCTBO IPUPOJBI U YEIIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B GOPMHUPOBAHUH €CTECTBEHHO-HAYUYHON I'PaMOTHOCTH 00y4aromunxcs;

croco0CTBYyeT GOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO- -
Hay4YHBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJIOTHYECKOE
o0pa3oBaHue 00y4YarOIIHUXCA.

JlanHble HanpaBieHNUS B O0yUYEHUH XUMUU 00€CTIEUNBAIOTCS CieUpUKON
coJiepKaHusl yueOHOTO MpeaAMeTa, KOTOPBIN SIBJISIETCS MeAaroruiecku
aJlalTUPOBAHHBIM OTpakKeHHEM 0a30BOM HayKH XUMUU Ha ONpeeEéHHOM 3Tarne e
pa3BUTHSL.



Kypc xuMun Ha ypoBHE OCHOBHOT'0 00111€eTO 00pa30BaHUsI OPUECHTUPOBAH Ha
OCBOCHHE 00yUYarOIIMMUCS CUCTEMBI IEPBOHAYATILHBIX MOHATUN XMMUHU, OCHOB
HEOPraHMYECKOW XUMHUU U HEKOTOPBIX OTJAEIbHBIX 3HAYUMBIX MOHATHI
OPraHuYEeCKON XUMMUHU.

CtpykTypa cofep:KaHus MporpaMMbl O XUMUK CPOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 NoAX0/a K €€ n3yueHuto. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMbI
MOHATUM 0 XUMHYECKOM 3JIEMEHTE U BEIISCTBE U CUCTEMBI MOHITHH O XMMHUYECKOM
peakuuu. O0e ITH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 TPUHIIUITY
MOCJIEA0BATEIBLHOTIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUIA
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHa
XUMUH;

— YUYEHHS O CTPOCHHUH aTOMa U XMMUYECKOU CBA3H;

— MpEeJCTaBICHUM 00 STEKTPOJIUTUYECKON TUCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE AMIIMPUUECKU
MOJIyYCHHBIX U OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHS K APYTOMY, BBITIOJHAS (QYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBONCTB,
CTPOCHUS U BO3MOKHOCTEN MPAKTUUECKOI0 TPUMEHEHUS U MOJTYUYECHUS N3y4aeMbIX
BCILICCTB.

OcBoeHue mporpamMMBbl 0 XUMHUHU CITOCOOCTBYET (hOPMUPOBAHUIO
IPEJCTABJICHUS O XUMHYECKOW COCTABJISAIONIEN HAYYHON KAPTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM PUPObI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHIO U
METOJIaM MO3HaHMs B HayKe. M3yueHnue XuMuu NpOUCXOUT C IPUBIICUECHUEM
3HAaHWH U3 paHee U3YUYCHHBIX YU4EOHBIX MpeaAMeTOB: « OKpYKaIOIUA MUDY,
«buonorus. 5—7 knaccel» U «Pu3uka. 7 Kjacce.

[Tpu n3ydeHnn XUMHUH MMPOUCXOIUT (OPMHUPOBAHKE 3HAHUN OCHOB
XUMHUYECKON HaAyKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOM
NEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
3amaya yueOHOTo mpeiMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMBlI XUMUYECK UX
3HAHWH — BaKHEHITNX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKHUX IOJIOKECHUM,
JTOCTYITHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAyKH, B
NpUOOIIEHUU K HAYYHBIM METO/IaM TO3HAHUS MIPU U3YYECHHUH BEUIECTB U
XUMHUYECKUX peakIuii, B QOPMUPOBAHNH M PA3BUTHHU MMO3HABATCILHBIX YMEHUH U
UX MMPUMCHECHUH B YyU4eOHO-TI03HABATEILHON U Y4eOHO-HCCIIeJOBATEIBCKON
JCATEIPHOCTH, OCBOSHUH MPaBUJI 0€301MacHOr0 00paIleHus C BEIICCTBAMH B
MOBCEJHEBHOM KU3HHU.

[Tpn n3ydeHNU XUMHUHM Ha YPOBHE OCHOBHOT'O 001IIer0 00pa30BaHMs BaKHOE
3HaYCHHE NMPUOOPETN TaKUe MeJH, KaK:

— (GOpMHUPOBAHHE HHTEIUICKTYAIbHO PA3BUTOM JTUIHOCTH, TOTOBOH K
caM000pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIMMMCS YCIOBUIM KU3HH;

— HAIMpPaBJICHHOCTh O0YYEHHUS HA CUCTEMATHYECKOEe MPUOOIIICH e
00ydJarImuXxcs K CaMOCTOSTEIHbHOM MTO3HABATEILHON MEATCIbHOCTH, HAYYHBIM
MeTOJIaM MO3HaHUs, POPMHUPYIOIIMM MOTHUBAIMIO M Pa3BUTUE CITIOCOOHOCTEH K



XUMHH;

— obecrneyeHue yCcJIOBUM, CTOCOOCTBYIOMUX MPUOOPETEHUIO 00yUarOIIUMUCS
OTIbITA Pa3HOOOPa3HOMU JEATEIHLHOCTH, MO3HAHUS M CaM OMIO3HAHHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIN), UMEIOIUX YHUBEPCATbHOE 3HAUCHHE IS
pPa3NUYHBIX BUJOB ACATEIbHOCTH,

— GopmupoBanue obuieil pyHKIMOHATBHON U €CTECTBEHHO-HAYYHOI
IPaMOTHOCTH, B TOM YHUCJIE YMEHHUM OOBSICHATh U OIICHUBATD SBJICHUS
OKPYXAaIoIero MUPa, UCTIOJb3Ysl 3HAHUS U OTBIT, OJYUYCHHBIC IPU U3YUCHUU
XUMUH, TPUMEHATh UX MPU PEIICHUH MPOOJIeM B MOBCEIHEBHOM KU3HU U TPYAOBOM
NeSTENbHOCTH,

— popMHpOBaHUE Y O0YUAIOIINXCSI TYMAHUCTUYECKUX OTHOIICHUIH,
MOHUMAaHUS IEHHOCTU XUMUYECKUX 3HAHUM JIJIS1 BEIPAOOTKU IKOJOTUIECKH
1eJ1eC000Pa3HOr0 MOBEACHUS B OBITY U TPYJOBOM IEATEILHOCTH B IETAX
COXpaHEHUs CBOETO 3/I0POBhS U OKPYIKAIOIIEH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTUBAIIMK K 00YUECHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIMTAaHUIO Ha OCHOBE YCBOCHHMS OOIIEUeIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQUIISl M HAPABJICHHOCTHU JaIbHEHIIIETO
oO0ydenus. Ob1Iee YUCI0 YacoB, OTBEIEHHBIX JIJI U3YUCHUS XMMUU HA YPOBHE
OCHOBHOT'0 00111eT0 00pa3zoBanusi, coctaBiser 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlelllo), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).

COJEPXAHUE OBYUYEHUA

9 KUIIACC
BemrecTBo 1 XUMHYECKAsl peaKIust

[Tepnonnueckuit 3akoH. [lepuoauueckas cucteMa XUMAYECKUX SJIEMEHTOB
. 1. MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOOB, KaIusl, KAJIbIUI U X
COCJIMHEHUHN B COOTBETCTBHUH C ITOJIOAKECHUEM 3JIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BemecTBa: BUAbl XUMUYECKOM CBSI3U. THIIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIMA KPUCTALIMYECKON PEMIETKH U
BUJa XUMHYECKOU CBA3U.

Knaccudukaius 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIUYHBIM KJIaCCaM HEOPTAaHUYECKUX
COCJIMHECHUH, TCHETUYECKAsl CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukanus XuMuuecKuX peakiiuii mo pa3anyHbIM MpU3HaKam (1o
YUCITy M COCTaBY YYaCTBYIOIIHMX B PEAKIIUH BEIICCTB, IO TEIIOBOMY (P deKTy, 1mo
M3MEHEHHUIO CTETICHEH OKUCIECHUS XUMHUUECKHUX 3JIEMEHTOB, IO OOPAaTUMOCTH, T10
y4aCTHIO KaTajau3aTopa). DK30- H dIHAOTEPMUUECKUE PEAKIINH, TEPMOXUMHICCKUE
YpaBHCHHUHA.



[lonsiTue o ckopoctn XxumMuyeckoi peakuuu. [lonstue 06 oOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusX. [IoHsITHE 0 TOMOT€HHBIX U T€TEPOTreHHBIX
peakuusax. [lonatue o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBeCUU. DaKTOPBHI,
BIIASIOIIKME HA CKOPOCTb XUMUYECKOU PEAKIIUU U ITOJI0KEHUE XUMUUECKOTO
paBHOBECHSL.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH, SJIEKTPOHHBIN OaaHc
OKHCIIUTEIBHO-BOCCTAHOBUTENBHON peakuny. COCTaBIECHNE YpaBHEHUIN
OKUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN C UCIIOJIBb30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOJIUTUIECKON AUCCOLUAIIMU. DIEKTPOIUTHI U
HEeANEeKTpoJIUThl. KaTHOHBI, aHMOHBI. MeXaHn3M JUCCOLUMALNN BEIIECTB C
Pa3IMYHBIMU BUJAMHU XUMUUYECKOH CBs3U. CteneHb nuccouuanuu. CUibHbIE U
ci1a0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOro ooMeHa. Y cioBusi IpOTEKaHUs peaKuii HOHHOTO
oOMeHa, MOJIHbIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUS peakinii. CBONCTBa KHUCIIOT,
OCHOBAHHUI U COJIEH B CBETE MPEJCTABICHUIN 00 ANEKTPOIUTHUECKON
nucconunanuu. KauectBeHHble peakiiuy Ha MOHBIL. 1IoHsATHE O TMApOIM3E CONEN.

Xumuueckuit IKCnepumenm:

03HAKOMJICHUE C MOAEJISIMU KPUCTAINIMYECKUX PEIIETOK HEOPTAaHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa U aiMasa), CJI0KHBIX BEIIECTB
(x71opuaa HaTpus ), UCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOUN peaKinu
OT BO3JIEUCTBUS PAa3IMYHBIX (DAKTOPOB, UCCIIETIOBAHUE IEKTPOIPOBOIHOCTU
pPacTBOPOB BELLECTB, IIpOLIEcca AUCCOLMAIMU KUCIIOT, HIEI0Yel U conei
(BO3MOYKHO UCIIOJIb30BAHUE BUJIE0 MATEPUAJIOB), TPOBEAECHUE ONBITOB,
WLTIOCTPUPYIOMIMX MPU3HAKHU MPOTEKAHUS PEAKIM HOHHOTO 0OMeHa
(o6pa3oBaHue ocajika, BbIJICICHUE Ta3a, 00pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI
(ropenue, peakliu pa3ioKEeHHs], COEIUHEHNS ), PACIIO3HABAHNE HEOPTaHUYECKHUX
BEIIECTB C IOMOIIBIO KAYECTBEHHBIX PEAKIIMN HA UOHBI, PELICHUE
JKCIIEpPUMEHTAJIbHBIX 3aa4.

Hememannot u ux coeOunenusn

OO6mas xapakTepucTUKa raioreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHbIE CTENEeHU OKHUCeHUs. CTpoeHue U (Pu3ndecKrue CBOMCTBA MPOCTHIX
BEIIECTB — raJIor€HOB. XMMHUUYECKHE CBOKMCTBA HA IPUMEPE XJI0pa
(B3auMOJIECTBHE C METAJNIAMU, HEMETaJIJIaMH, I11eJI04aMu). XJI0pOBOI0OPOI.
ConsHas KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJydyeHUe, MpuMeHeHue. /leiictBue
XJI0pa ¥ XJOPOBOJOPOJa HA OPraHU3M YeaoBeKka. BaxHeimuye XJI0puabsl U UX
HaxoxJieHue B mpupoje. O01as XxapakTepucThka 31eMeHTOB VIA-Tpymibl.
Oco0EHHOCTH CTPOCHHSI aTOMOB, XapaKTEepHbIe cTeneHu okuciienus. CTpoeHue u
bu3nyecKre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U Cepbl. AJIOTPOITHBIC



MOAM(pUKALIMY KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOPO/,
CTpoeHue, GU3nUecKre U XuMuyeckrue cBorcTBa. OKCHUIBI CEPbI Kak
MPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHasi KUciaoTa, PU3nyecKkue u
XUMUYECKHE CBOMCTBA (00IIME KaK MPEeACTAaBUTENS Kilacca KUCIIOT U
cnenuduyeckrue). XuMUYECKUE PEakliii, JeKallie B OCHOBE MPOMBIIIJIEHHOTO
cnocoba nosryuyeHus cepHoil kuciotel. [lpumenenne ceproit kuciaotel. Conu
CEpHOM KHUCIIOThI, KAUECTBEHHAs peaklus Ha cyibpaT-uoH. Haxoxnenue cepol u
€€ COeIMHEHUM B IIpUpoAc. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOLEH Cpebl
COEIMHEHUSMHU Cepbl (KUCIOTHBIE T0KIH, 3arpsI3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPALLECHUS.

O61mas xapakTepucTHKa 351eMeHTOB V A-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIECHUs. A30T, pacIpoCTpaHEHUE B IPUPOJIE,
¢uznueckre U xumuyeckue ceoricta. Kpyrosopor a3ora B npupoje. AMMuUak, ero
(du3znueckre 1 XuMUYECKHUe CBOMCTBA, MoTyYeHre U npuMenenue. Coiu aMMOHUS,
uX pU3NYECKUE U XUMHUECKHE CBOMCTBA, TpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THasl KUCIIOTa, €€ MoydeHue, PU3NYECKUe U XUMUYECKUE
cBOiicTBa (00IIME KaK MPECTaBUTENs Kjacca KUCIOT U crienuduyueckue).
Hcnonb3oBanue HUTPATOB U COJIEH aMMOHHUS B KAUECTBE MUHEPATbHBIX
yoOpeHuii. XMMHUYECKOe 3arpsi3HEHUE OKPYKAIOLIeH Cpellbl COETMHEHUSIMH a30Ta
(KUCIOTHBIE TOXAM, 3arps3HEHUE BO3yXa, MOYBbI U BOJI0EMOB). Docdop,
aJTOTponHbie MoaubuKaIu Gpocdopa, Guznueckue 1 XMMUYECKUE CBOWCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUIECKHE CBONCTBA,
nonyuenue. Mcnonbs3zoBanue hochaTtoB B kKauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mmas xapakrepucTika neMeHToB [V A-rpyrmmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIIECHHUS. YTIIEPO, AITIOTPOITHBIE
MoIU(UKALIMY, PACTIPOCTPAHEHHUE B IPUPOJIE, PU3NUECKUE U XUMHUECKHE
cBoiicTBa. Axcopouus. Kpyrosopot yriepoaa B nmpupone. OKCHAbI yriaepoaa, ux
dusznueckre 1 XuMUYECKUEe CBOMCTBA, IEHCTBUE HA )KUBBIC OPTaHU3MBI,
MOJIyYeHUE U IPUMEHEHUE. DKOJOTUYECKHUE MPOOIIEMBI, CBI3aHHBIC C OKCUIOM
yraepoaa (IV), runmotesa rio0anbHOT0 MOTETUICHUS KIIMMAaTa, TaPHUKOBBIH
addekr. YrompHas KUCIOTa U €€ COTH, UX PU3HICCKHUE U XUMHUUSCKUE CBOMCTRA,
noyyyeHue u npuMmeHeHue. KauectBeHHas peakiys Ha KapOOHAT-UOHBI.
Hcnonbp3oBanue kKapOOHATOB B OBITY, MEAUITMHE, MPOMBIIIJIEHHOCTH U CETTHCKOM
XO35IUCTBE.

[lepBoHauanbHbIE TOHATHSI 00 OPraHMYECKHUX BEIIECTBAX KaK O
COEIMHEHUAX yriepoja (MEeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIULEPHUH,
YKCYCHasi kuciiota). [IpupogHbie HCTOUHUKH YTJIEBOAOPOAOB (YroJib, MPUPOIHBIN
ra3, He()Th), MPOAYKTHI UX MepepaboTku (OEH3UH), UX POJIb B OBITY U
MpoMbIIIeHHOCTU. [ToHsATHE 0 OMOTOTHYECKH BasKHBIX BEUIECTBAX: KUPAX,
Oenkax, yrieBoJax — U UX POJU B KU3HU 4YeJIoBeka. MaTepualibHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCIUHEHUM.



Kpemuuii, ero ¢pusznueckue u XMuMUYECKUE CBOMCTBA, MOJyYCHUE U
npumMenenue. Coenuuenust KpeMuus B mpupoje. OOiiue npeacTaBieHus 0o
okcuge kpemuus (IV) u kpemuueBoit kucnore. CHIMKAThI, UX UCTIOJIb30BAHUE B
OBITY, B IPOMBINLICHHOCTH. BaxkHeliue cTpouTeabHbIe MaTepUabl: KEpaMHUKa,
CTEKJIO, IIEMEHT, 0€TOH, keyne300eToH. [Ipo6iaembl 6€301macHOrO UCTIOIB30BaHUS
CTPOUTEIIBHBIX MAaTEPUAIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3y4yeHre 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOU KUCIIOTHI,
IPOBEICHUE KAU€CTBEHHBIX PEAKIIUA Ha XJIOPUJI-MOHBI U HAOIIOJIEHUE MMPU3HAKOB
UX MPOTEKaHUs, OTBITHI, OTpaKaroue pu3nueckue 1 XuMUIECKIe CBOUCTBA
rajJjioreHOB U UX COEAUHEHUN (BO3MOYKHO HCIOJIb30BAHUE BUACOMATEPHUAIIOB),
03HaKOMJICHHE C 00pa3aMu XJIOPUI0B (TaJOreHu 10B), 03HAKOMJICHUE C
oOpasiamMu cephl U €€ COeTMHEHUAMH (BO3MOXKHO UCITOJIb30BaAHUE
BUJIeOMaTepraoB), HAOIIOAEHUE MpoIlecca OOYTIIMBaHUS caxapa Mol JeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHON KUCIIOTHI, U3YUYCHUE XUMHUECKHUX CBOWCTB
pa30aBICHHON CEPHOM KUCIIOTHI, TPOBEJCHNE KAUYECTBEHHOM peaKIuu Ha CyibQar-
MOH M HaOJIIOJICHUE MTPU3HaKa €€ MPOTEeKaHuUsI, O3HAKOMJIEHUE ¢ (PU3nUecCKuMU
cBOMCTBaMU a3ota, pocdopa u ux coeqUHEHUN (BO3MOKHO UCTIONB30BAHUE
BUJIeOMaTeprasoB), oOpasaMu a30THBIX U (HOCPOPHBIX YI0OpEeHH, MOTyIeHHE,
coOupaHue, pacro3HaBaHUe ¥ U3yueHHE CBOMCTB aMMHaKa, POBEJCHUE
KayeCTBEHHBIX Peakluii Ha MOH aMMOHUS U ¢ocdhaT-uOH U U3yUeHHUE MTPU3HAKOB
UX NMPOTEKaHUs1, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJBIO
(BO3MO>KHO UCIOJIb30BAaHUE BUIECOMATEPUATIOB), U3yUEHUE MoIeiei
KPUCTAITUYECKUX PEIIETOK anmasa, rpadura, GymiepeHa, 03HAKOMIICHHE C
IPOIIECCOM aICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyuyeHue, COOMpanue, paclio3HaBaHUE U U3YUCHHE
CBOICTB YIJIEKUCIIOTO Tra3a, MPOBEACHUE KAaUYEeCTBEHHBIX peakluii Ha KapOOHAT U
CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX MPOTEKaHUs, 03HAKOMJIEHUE C
MPOAYKIMEN CUITMKATHON MPOMBIIIJIEHHOCTH, PEIIEHNE SKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxxHeume HeMeTaJlIbl U UX COCAUHEHUS.

Memannwvt u ux coeOunenus

OO6mrast XapakTepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxenus B [leproandeckoi cuctreMe XuMU4eCKUX 3eMeHToB []. U.
MenneneeBa u ctpoeHust atomoB. CTpoeHue MeTalioB. MeTrayuinueckas CBsi3b U
METAJTNYECKAsi KPUCTAJIMYECKasl pelI€TKa. DIEKTPOXUMUUECKUHN Psij
HaMpsHKeHUH MeTaioB. Ou3ndeckre u XUMUYECKUE CBOMCTBA MeTaiuioB. O01mme
crocoObl MoyueHust MeTamioB. [IoHsITHE 0 KOPPO3UH METANIOB, OCHOBHbIE
crocoObl 3aIUTHI UX OT Koppo3uu. CriiaBsl (CTaldb, YYryH, TIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIEHHOCTH.



[I{enouHbIle METAIUIBL: TTOJIOKEHUE B [leproinueckoi CHCTEME XUMUYECKUX
anemeHToB /1. 1. MenaeneeBa, CTpoeHHUE UX aTOMOB, HAXOKIEHUE B IIPUPOJE.
dusnyeckrue U XUMUUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCHUIBI HATPUS U Kanud. [[puMeHeHre MeI0YHbIX METAJUIOB U UX
COCMHECHUM.

IllenouyHO3eMENBHBIC METAJIBI MAarHUM U KaJbIIUM: ITOJIOKEHHUE B
ITepronnueckon cucreMe xumuueckux aiaeMeHToB /. 1. Menneneesa, crpoeHue
MX aTOMOB, HAXO0XJI€HUE B Tpupoie. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MATHUS
U Kaublus. BaxkHeinme coeiMHeHUs KanbIus (OKCHU]T, TUIPOKCHU]I, COJIN).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

AnroMuHui: nosioxkenue B [lepuoanyeckoit cucteMme XuMHUYECKUX
sanemenToB JI. . MenaeneeBa, CTpoeHHE aTOMa, HAXO0XKICHUE B IPUPOJIE.
dusnyueckrue U XMMUUECKHEe CBOMCTBA aTtOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHIA
Y TUJPOKCHUIA ATFOMUHUSL.

Keneso: nmonoxenue B [lepuoauueckoit cCuCTEME XUMHUYECKHX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HaX0XKACHUE B Npupoje. Pusnyeckue u
XUMUYECKHE CBOMCTBA xene3a. OKCuabl, TuIpoKcu bl U con xenesa (I1) u sxenesza
(ITT), ux cocrap, CBOIMCTBA U MOJyYCHHE.

Xumuyeckuit IKcnepumenm:

O3HaKOMJIEHHE C 00pa3liaMyd METaJUIOB U CIUJIaBOB, MX (HU3UUECKUMU
CBOICTBaMU, U3YUYEHHE PE3yJIbTaTOB KOPPO3UU METAJUIOB (BO3ZMOMXKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOIEHCTBUSI OKCHIA
KaJIbIUsl U HATPHsSI C BOJIOM (BO3MOKHO MCIIOJIb30BaHUE BUACOMATEPUATIOB),
UCCJIEIOBAaHNE CBOMCTB ®KECTKOM BOJIBI, IPOIIECCA TOPEHUS Kee3a B KUCIOPOe
(BO3MO>KHO MCITOJIb30BAaHUE BUICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHMS
KauyeCTBEHHBIX PEaKIIMil Ha MOHBI: MarHusl, KaJIbLIMs, aTFOMUHMS, [IMHKA, JKelie3a
(IT) u xene3a (II1), menu (II), HabGmrOIEHHE U ONMKMCAHUE TTPOIICCCOB OKPAITMBAHMS
TUTAMEHU HOHAMU HATPHS, KT U KaJabIus (BO3MOKHO HUCIIOJIH30BAHUE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHUE aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATFOMUHUS
U TUAPOKCHUA IIUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BaxkHelme
METaJUJIbl U KX COEAUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTBa n MaTepuaisl B MOBCEIHEBHOM KU3HU YelloBeKa. besonacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momouns npu
XUMHYECKHX OKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsi3sHEHNE OKPYXKarollei cpelibl (MpeesibHas JOMyCTUMAs
KOHIIeHTpaius Beulects, Aanee — [IJIK). Ponb xuMuu B pelieHuu 3K0I0TUYECKUX
npoOJieM.

Xumuueckuii IKCnepumenm:



u3ydeHre o0pa3loB MaTepHaIoB (CTEKIIO, CIIJIaBbl METAJIJIOB, TOJIMMEPHBIE
MaTepHabl).

Mescnpeomemmunie cea3u

Peanuzanus MexxnpeaMeTHBIX CBSI3€H MpU M3y4EeHUU XUMUHU B 9 Kitacce
OCYIIECTBIISIETCS UEPE3 UCIIOIB30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUMN, TaK ¥ TIOHATUHN, SABJISIIOIIUXCA CUCTEMHBIMU JIJIS1 OT/ACJIBHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OO61ue ecTecTBEHHO-HAyUHbIE MTOHSATHSI: HAYYHBIM (PaKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHAIU3, CUHTE3, KilacCU(UKaIs, IEPUOTUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOJICIIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIH
3 PeKT, TeXHOJIOTHUSI, MAaTEPUAIIBI.

dusnka: MaTepusi, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/I,
U30TOIBI, PaIUOAKTUBHOCTh, MOJIEKYJIa, JJIEKTPUUCCKUI 3apsi]l, MPOBOTHUKH,
MOJIYTIPOBOHUKH, TUAJICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEI0, O0BEM,
arperaTHOe COCTOSIHHE BEIlleCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIITNYECKas
pemeéTka, CruIaBbl, PU3NUECKUE BEIMUNHBI, €IUHULIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, apixanue, ouocdepa, sIKocucTeMa, MUHEPATbHbIE
yI0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MuHEpalbl, TOPHbIE TOPOJIHI,
MOJIE3HbIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIEC PE3YNIBTATHI OCBOCHHUS ITPOTPAMMBI OCHOBHOT'O OOIIETO
o0pa3oBaHus JOCTUTAIOTCS B XO/I€ O0OyUEeHUSI XUMUU B €IUHCTBE YIeOHOM U
BOCITUTATEIHHON JEATETHHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHCKUMHU
COIIMOKYJIBTYPHBIMU U TYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, IPUHITHIMH B
oO0IecTBEe MpaBWIAMH ¥ HOPMaMU TIOBEICHUS U CTIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COLUATU3AINH 00yUYatOIIUXCSl.

JIM9HOCTHBIEC PE3YyIBTATHI OTPAKAIOT TOTOBHOCTH 00YJAIONTUXCSI
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUN U
pacIIipeHre OmbITa ASSTEIHPHOCTH HA €€ OCHOBE, B TOM YHCIIE B YACTH:

1) NaTpHOTHYECKOT0 BOCTIMTAHUSI:
[IEHHOCTHOT'O OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHIECKOMY U
HAyYHOMY HACIICJIUIO, TOHUMAHUS 3HAUCHUS] XUMUYCCKON HAYKU B KU3HU
COBPEMEHHOI0 00IIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU HHpOpMaLUel O



MEePEIOBBIX JOCTHKEHUSAX U OTKPBITUSAX MUPOBOM U OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U 00IIECTBA;

2) TPa’kIAHCKOTO BOCTIMTAHHA:

IIPEACTABIICHUS O COLIMAIBLHBIX HOPMaX U IPABUIIAX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOLIECTBEHHO
M0JIE3HOM, y4eOHOUCCIIEeI0BATENbCKON, TBOPUECKON U APYTUX BUIAX
JEeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOU AEATEILHOCTH MPU
BBINIOJIHEHUU Y4Y€OHBIX, TO3HABATENIbHBIX 33/1a4, BHITOJIHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3IaHUH YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIO HUMAHUIO
Y B3aMMOIIOMOIIIU B MPOIIECCE ITON yueOHOU eI TeIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE ITOBEACHNUE U NIOCTYIIKM CBOMX TOBAPHULIEH C MO3ULIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHUS IOCIIEICTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

IpPEACTABIEHUS O BEIIECTBE M XMMHUYECKON PEAKIIUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY ISt
MOHUMAaHHS CYIIHOCTH HAyYHOH KapTUHBI MUPA, IPEACTABIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJILI, B3ANMOCBS3SIX YeI0BEKA C IIPUPOTHOM
Cpezioi, O POJIU XUMHHU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIC MOTHUBBI, HATIPABJICHHBIC HA MOJyYEHHE HOBBIX 3HAHUH 110
XAMUH, HEOOXOAUMBIE i1 O0BSICHEHUST HAOIFOIaEMBIX MTPOIIECCOB U SBJICHHH,
MO3HABATEJIbHOM, UHPOPMAIIMOHHONW U YUTATEIBCKOW KYJIbTYPhI, B TOM YHUCJIC
HaBBIKOB CAMOCTOSITEIILHON pabOThI C YUeOHBIMU TEKCTAMH, CIIPABOYHOM
JMTEPATYPOM, JOCTYITHBIMH TEXHUYCCKHUMH CPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

MHTEpEC K 00yUCHHIO U TIO3HAHUIO, JIF0003HATEIbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caM00Opa30BaHMIO, IPOCKTHOMN M UCCIIEI0BATEIbCKON
JESITeIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS O0YYCHUS B
JIaJIbHCUIIIEM

4) ¢opmupoBaHus KyJbTYPbI 310POBbSI:
OCO3HAHUE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO,
YCTAHOBKH Ha 3/I0POBBI 00pa3 KM3HU, OCO3HAHUE TOCIIEICTBUI U HETPUSITHE
BpPEJHBIX MPUBBIUEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB, KYpEHHUS),
HEOOXOIUMOCTH COOTIOICHUS MPaBMIT 0€30TIaCHOCTH TIPH OOpaIeHUH C
XAMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TpyaAoBOro BOCIUTAHUSI:
MHTEpEC K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil u Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYJly U pe3yibTaTaM TPYIOBOU ESITEIbHOCTH, B TOM UHCIIE Ha
OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUN 110 XUMUU, OCO3HAHHBIN BHIOOD
WHJIMBUIYaJIbHOW TPACKTOPUHU MPOAOJIKEHUSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX



MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTE,
yCTIeTHOM MpodecCHOHATBEHOM EATENHbHOCTH U Pa3BUTHSI HEOOXOANMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B IPOGECCHOHATILHON Cpeie;

6) IKOJOrH4ecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHNE K MPUPO/Ie KaK HCTOUHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS, TOHUMaHNE IIEHHOCTH 3/I0POBOTO U
6e3omacHoOro oopasa KMU3HU, OTBETCTBEHHOE OTHOILLIEHNE K COOCTBEHHOMY
¢u3nIeCKOMY M IICUXIUYECKOMY 3710POBbIO, OCO3HAHKE IIEHHOCTH COOTIOICHNUS
npaBwiI O€30MAaCHOTO MOBECHHSI PU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUsAX,
YTPOKAIOIINX 37]0POBBIO U JKU3HHU JTIOJCH;

CIIOCOOHOCTH MPUMEHSITh 3HAHMS, MTOJIy9aeMbIe TIPU U3yUYEeHUU XUMUH, JITIS
peIleHus 3aa4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOTHON CPEeTOH, JITIsl TIOBBIIICHUS
YPOBHSI KOJIOTHYECKON KYJIbTYpPBI, OCO3HAHUS TTI00aTHHOTO XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIIeHHUsI TOCPEICTBOM METOAOB XHUMHUH,
HKOJIOTUYECKOTO MBITIICHUS, YMEHUSI pYKOBOJICTBOBATHCS M B IIO3HABATEIHHOM,
KOMMYHHUKAaTHBHON M COITUAIBHON MPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHBI

B coctaBe MeranpeaMeTHBIX Pe3ybTaTOB BBIJEISIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33pPEHUS 00IIIEHAYYHbIE TTOHITHS (3aKOH, TEOPUS,
IPUHIINIL, TUTIOTE3a, (aKT, CUCTEMA, MTPOLIECC, IKCIIEPUMEHT U IPYTOE. ), KOTOPhIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETaX U MO3BOJISIOT HA
OCHOBE 3HaHUI U3 ATUX MPEAMETOB (POPMUPOBATH MPEJICTABICHUE O IIEIOCTHON
HAyYHOU KapTHUHE MUPA, U YHUBEPCAJIbHbIE yueOHbIE IeWCTBUA (TT03HABATENIbHbIE,
KOMMYHUKaTUBHbBIC, PETYJISATUBHBIC), KOTOPbIE 00ecreuynBaoT popMupoBaHue
TOTOBHOCTH K CAMOCTOSTEILHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YU4EOHOU
JESITEIHHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

YMEHUS UCTHOJIb30BaTh MPUEMBI IOTHUYECKOTO MBILIUIEHUS IPU OCBOECHUHU
3HAHUM: PACKPBIBATH CMBIC XUMHYECKUX MOHATUN (BBIAETSATh UX XapaKTEPHbIE
MIPU3HAKU, YCTAHABIMBATh B3AUMOCBS3b C APYTUMU MMOHATHUSIMU ), UCIIOIb30BATh
TIOHATHS JJI1 OOBSICHEHUS OT/IETbHBIX (DaKTOB M SIBJICHH, BHIOUPATh OCHOBAHUS U
KPUTEPHUH JJIs1 KJIAaCCU(DUKAIINY XUMHUYECKUX BEIIECTB U XUMUYECKUX PEaKITHi,
YCTaHABIIUBATh MPUYUHHO-CJIEACTBEHHbBIE CBSI3U MEXKAY 00bEKTaMU U3YUYCHUS,
CTPOUTD JIOTUYECKHUE pacCyk ACHUS (MHIYKTUBHbIE, J€yKTUBHbIC, [10 AHAJIOTHH),
JienaTh BEIBOABI U 3aKIIFOUCHHUS;

yMEHHUE MPUMEHSITh B MPOLECCE MO3HAHUS MOHATHS (MIPEIMETHBIE U
MeETanpeIMETHbIC), CHMBOJIMUECKUE (3HAKOBBIE) MOJICNIH, UCTIOJb3yEMbI€ B XUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHBIE TTPEACTABICHUS —
XUMUYECKUI 3HaK (CUMBOJI JIEMEHTA), XUMU4eckasi (hopMylia U ypaBHEHUE
XUMUYECKOW peaKIuy — P PelIeHH yueOHO-TT03HABATEIbHbIX 33/1a4, C yYETOM



ATUX MOJICJIbHBIX MIPEJACTABICHUN BBISIBISATh U XapaKTepU30BaTh CYIIECTBEHHBIE
MIPU3HAKU U3YyYa€MbIX 00BEKTOB — XUMUUECKUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, TPUUMHHO-CJICICTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX ITPOIIeCCax U sIBICHUSX.

Ba3zoBble ucciienoBaTeabckue 1eiicCTBUS:

YMEHHUE HCTIOIb30BaTh MOCTABICHHBIC BOMPOCH B KAYECTBE HHCTPYMEHTA
MO3HAHMS, 4 TAKXKE B Ka4€CTBE OCHOBBI 7151 (HOPMUPOBAHUS TUIIOTE3HI 11O
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHre OMbITa MO TUIAHUPOBAHUIO, OPraHU3AIUU U TTPOBEICHUIO
YUYEHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 X0JI0M Ipoliecca,
CaMOCTOSTEILHO MPOTHO3UPOBATH €r0 PE3yJIbTaT, POPMYIUPOBATH 000OIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABISATh OTYET
0 MpoJieNTaHHOM padore.

Pab6ora ¢ ungopmanmeii:

yMEHHE BBIOUPATh, AaHAIM3UPOBATh U MHTEPIIPETUPOBATH HUH(POPMAIIUIO
Pa3IMYHBIX BUJOB U (HOPM TIPEACTABICHUS, TOJyIaeMyI0 U3 pa3HbIX HICTOYHUKOB
(Hay4HO-TIOMYJISIpHAS JIUTEpATypa XUMHUUYECKOTO CO/ICP>KaHMs, CITPAaBOYHbBIC
nocoOust, pecypchl IHTEpHETA), KpUTUYECKH OLICHUBATH MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHSATh pa3InuHbIe METO/IbI U 3aIPOCHI PU MTOUCKE U 0TOOpE
UHGOPMAIIMH U COOTBETCTBYIOUIUX JTAHHBIX, HEOOXOAUMBIX JJI BBHITTOJIHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 33/1a4 ONpeeEHHOTO THUIIa, TPUOOPETEHHE OIbITa B
00J1aCTH UCTIOIB30BaAHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O UCIIOJI30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BBIOMPATh ONTUMANIbHYIO (OpMY MpecTaBIeHUS HHGOPMAITIH U
WUTIOCTPUPOBATH pelllaeMble 3aJJa4H HECIOKHBIMU CXEMaMH, InarpaMMamMu,
npyrumMu popMamu rpapuku U ©X KOMOMHAIIUSMU;

yYMEHHE HCTOJIb30BaTh H aHAJIM3UPOBATH B Mpoliecce yueOHOU U
UCCIIEI0BATEIBCKOM JACSITEIIbHOCTH MH(GOPMAITUIO O BIUSHUH MPOMBIIIIICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCTIIOPTA HA COCTOSHUE OKPYKAIOLIEH PUPOTHOU
CpeJbI.

KoMMyHuKaTHBHBbIE YyHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

YMEHUS 337]aBaTh BOMPOCHI (B X0/1€ 1HaJIora U (WJIM) JUCKYCCHH) 1O
CYIIECTBY 00CYXIaeMOl TEMbI, OPMYIUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHUS MPEJICTABISTH MOJTYYEHHbIE PE3YIbTAaThl TO3HABATEIBHOMN
NEATENIbHOCTU B YCTHBIX M TUCbMEHHBIX TEKCTaX; J€JaTh MPE3CHTAIUIO
PE3YIABTATOB BBINMOJIHEHUSI XUMUYECKOTO SKCIIEPUMEHTA (JJa00paTOPHOTO OMbITA,
1ab0paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yYMEHUS Y4EOHOTO COTPYTHUUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEIbHOM U UCCIIEIOBATEIbCKON AESATEILHOCTHU MIPU PEIICHUU
BO3HUKAIOUIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX UHTEPECOB U COTIACOBAHUS



no3uuuii (00CyX1eHHs, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JACHCTBUH, OIIPEIEICHUE KPUTEPHUEB 110 OLICHKE KauyeCTBa
BBITIOJITHEHHOM pabOThI U ApYrue).

PeryiasiTuBHBbIC YHHBEpPCAJIbHbIC Y4eOHbIC ACHCTBUS:

YMEHHE CaMOCTOSTEIBHO ONPENEIIATh LEIU AEeTEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIMPOBATH U IPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNbHOCTD, BbIOMpaTh Hanbosee A3 PeKTUBHBIE CIIOCOOBI PEICHUsI YIEOHBIX U
[I03HABATEJIbHBIX 3a/1a4, CAMOCTOATEIILHO COCTABIIATh U1 KOPPEKTUPOBATH
IIPEII0KEHHBIA AIITOPUTM JEHCTBUM IIPU BBIIIOJIHEHNUU 3a1aHUH C YYETOM
NOJIyYE€HUS HOBBIX 3HAHUM 00 M3y4aeMbIX 00bEKTaX — BELIECTBAX U PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOI'O PE3yJIbTaTa 3asBJICHHOM LIEJIU, YMEHUE
UCIIOJIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IIpe/jlaracMble B YCIIOBUU 3aJaHUM.

INNPEJMETHBIE PE3YJIbTATBI

B coctaBe mpeAMETHBIX pPe3yJIbTaTOB MO0 OCBOSHUIO 0053aTEIIBHOTO
coJiep KaHusl, YCTAHOBJICHHOTO JIaHHOM (esiepalibHOM padoueil mporpammoit,
BBIICJISIIOT: OCBOCHHBIE O0YJAIONMMHKCS HAYYHBIC 3HAHUS, YMEHUS U CITIOCOOBI
nercTBHM, cieruduaeckue s MpeaMeTHON 00J1acTi « XUMUS», BUIBI
JEATEILHOCTH M0 MOJYYEHHUIO HOBOT'O 3HAHMUS, €r0 MHTEPIIPETALINH,
peoOpa3oBaHUIO M IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX M HOBBIX CUTYaIUSX.

K xonity oOydenus B 8 kiracce mpeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKHUX ITOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKHUM AJIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOHASI M HEOJJHOPOAHAS ), BAJIECHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJICKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI MAcCa, MacCoBas
JI0JISI XMMHYECKOTO 3JIEMEHTA B COCIMHCHUH, MOJISIPHBIM 00BEM, OKCHJI, KUCIIOTA,
OCHOBaHHE, COJIb, JICKTPOOTPUIATEILHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKAas
peakius, KiaccupuKaIus peakiuii: peakiiuyu COSAUHEHNS, PEaKIIUU Pa3IoKEeHU,
peaKIuy 3aMeIICHUs, peaKIuu 00MeHa, PK30- M SHJIOTEPMUUYECKHUE PEAKIIHH,
TEIIOBOM A (PEKT peakiuu, apo aToMa, SICKTPOHHBIN CII0OM aToMa, aTOMHAs
opOuTalb, panyc aTOMa, XHMHUUYECKas CBSA3b, MOJIAPHAS U HEIOIIpHAas
KOBAJICHTHAS CBA3b, MOHHAS CBA3b, MOH, KATHOH, aHUOH, PACTBOP, MacCcoBas J10JIsI
BelllecTBa (MPOLIEHTHAs! KOHIIEHTPAIlUs) B paCTBOPE;

e WUTKOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHATUHN U
NPUMEHSTh 3TH MOHATHS MPU ONMHUCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCIIOJIb30BaTh XMMUUYECKYIO CUMBOJIMKY JIJII COCTaBICHUS (DOPMYJT
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUM;

e OMPEACIATH BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX,
CTETeHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUIX, TPUHAIIC)KHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIAacCy COeNMHEHHH 110 (hopMysiaM, BUI XUMUUECKOU
CBsI3M (KOBAJICHTHAS M MOHHAS) B HEOPTaHUYECKUX COCTUHCHUX;



e packpeiBaTth cmbich [lepuognueckoro 3akona JI. 1. Menneneena:
JEMOHCTPUPOBATH TOHUMAHHUE TIEPUOIMUECKON 3aBUCUMOCTU CBOMCTB
XUMHUYECKUX JIEMEHTOB OT UX MMOJ0keHus B [lepronnueckoii cucteme, 3aKOHOB
COXPAaHEHUS MAcCChl BEILIECTB, IOCTOSIHCTBA COCTAaBa, ATOMHO- MOJIEKYJISIPHOT'O
YYEHHMS, 3aKOHa ABOTraapo;

e OMKUCHIBATh U XapaKTEepU30BaTh TaOMMUHYIO hopmy [lepronnueckoit
CHUCTEMbI XMMUYECKHUX JIEMEHTOB: Pa3InyaTh MOHATHS «TJ1aBHas nmoArpymnmna (A-
rpynna)» u «nodounas noarpynna (b-rpymnna)», Masnbie U 60JibLINE TIEPUOIBI,
COOTHOCUTH 0003HaUCHUS, KOTOpbIe UMEIOTCs B Tabnuile «llepuoanueckas
cucTeEMa XUMHYECKUX diieMeHTOB [l. 1. MenaeneeBa» ¢ YMCI0BBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX IJIEMEHTOB (COCTaB M 3apsiJ
aJ1pa, o0I1Iee YMCIIO0 IEKTPOHOB U PACTIPEEICHUE UX TI0 3JI€KTPOHHBIM CIIOSIM);

e KJIaCCU(DUITUPOBATH XUMUUECKHUE AIIEMEHTHI, HEOPTaHUYECKHUE BEIEeCTBA,
XUMHUYECKHUE Peakuu (10 YUCITY U COCTaBy YYACTBYIOIIUX B PEAKIIUH BEIIECTB, IO
TEIIOBOMY 3P (DEKTy);

e XapaKTEPHU30BaTh (OMUCHIBATH) OOIIME XUMHUECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Iasi OMMCAHUE PUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUN COOTBETCTBYIONTUX XUMUYECKUX PEAKITUI;

e IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAaHNS XUMHUUECKUX IPEBPALICHUN B Pa3IMYHBIX
YCIIOBHSIX;

e BBIYHCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTa 10 (OpMYyJie COeTUHEHHUs, MACCOBYIO
JIOJIIO BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU
peakuuu;

e IPUMEHSATH OCHOBHBIE ONEPALMH MBICIUTEIBHON NEATEIbHOCTA — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEMAaTH3aI1I0, KITaCCU(HUKAIINIO, BBISIBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JI1 U3yUYE€HUS! CBOKCTB BELIECTB U
XUMHYECKUX PEaKIIHi, €CTeCTBEHHO-HAYYHbIE METO/Ibl TTO3HAHUS — HAOIIIOICHHE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbI U MBICJICHHBIN );

e CJIEJIOBATH MPABUJIAM IOJIH30BAHUS XUMUUYECKOW MOCY0H 1
1ab0paTOPHBIM 00OPYAOBAHHEM, a TAKXKE MpaBUiIaM OOpaIlieHHs C BEIIECTBAMU B
COOTBETCTBHH C HHCTPYKITUSMU T10 BBIMIOJTHECHUIO TA0OPATOPHBIX XUMUYECKUX
OTIBITOB TIO TTOJTYYSHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOIOpOAA U
KHCJIOPO/Ia), MPUTOTOBIICHUIO PACTBOPOB C ONPEACIEHHON MacCOBOM AoJei
PacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh U MPOBOJAUTH XUMUUYECKUE IKCIIEPUMEHTHI
10 PACMO3HABAHUIO PACTBOPOB IIEI0UYEH U KUCIOT C TOMOIIbIO HHUKATOPOB
(makmyc, denondranenH, MeTwiopanx u Apyrue). K koHiy ooyuenus B 9 kiacce
MpeAMETHBIE PE3yIbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUMN:

e PaCKpBIBaTh CMbIC]I OCHOBHBIX XUMHUECKUX MOHSATUM: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, MPOCTOE BELIECTBO, CI0KHOE



BEIIIECTBO, BAJICHTHOCTb, JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIICHUS,
XUMUYECKasi peakiiysi, XUMUYECKasl CBA3b, TEIJIOBOM 3 (PEKT peakinu, MOoJb,
MOJISIPHBIN 00BEM, PACTBOP, DJIEKTPOIUTHI, HEATEKTPOJIUTHI, FTCKTPOIUTHIECKAS
JUCCOIMALINSI, PEaKIIMU HOHHOTO 00OMEHa, KaTalanu3aTop, XUMUYECKOe PaBHOBECHE,
oOpatuMble U HEOOpaTUMBIE PEaKIMK, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKINH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE,
ajuioTponusi, aMpOTepHOCTb, XUMUUYECKas CBSI3b (KOBaJECHTHAsI, HOHHAS,
METaAJTMYECKas), KpUCTAIUIMUECKas peniérka, KOppo3usi MeTaJlJIOB, CIUIABHI,
CKOPOCTh XMMUYECKOW pEaKuu, IPEAENBbHO A0mycTUMast KoHueHTpauus 11K
BEILIECTBA; » UJUTIOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUHN U
OPUMEHSTH 3TH MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAIICHUI;

e HCIIOJIb30BAaTh XUMHUYECKYIO CUMBOJIMKY JJIsl COCTaBJICHUs (PopMy
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

e OMPEACNATH BAJEHTHOCTh U CTENEHb OKUCICHUSI XUMUUECKHUX SJIEMEHTOB B
COEJIMHEHUSX Pa3IMYHOTO COCTAaBa, MPUHAJJICKHOCTH BEIIECTB K OMPEACIEHHOMY
KJIacCy COeIMHEHUM 10 (hopMyJiaM, BUJ] XUMUYECKOU CBSI3M (KOBAJCHTHAS,
MOHHAs, METAJTTUYECKAs) B HEOPTaHUYECKUX COCTMHEHUSAX, 3apsi/l HOHA 110
XUMUYECKOU (popMyJie, XapakTep Cpelibl B BOJHBIX pacTBOPaX HEOPTaHMUECKUX
COEIMHEHUM, TUIl KPUCTALIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbIca [lepuoanueckoro 3akona JI. 1. Menneneesa u
JI€EMOHCTPUPOBATH €r0 MTOHUMAHHKE: OMKUCHIBATh U XapaKTepU30BaTh TAOJUUHYIO
dopmy Ileprogndeckoil cUCTEMBI XUMUYECKUX DJIEMEHTOB: Pa3jindaTh MOHATUS
«rnaBHas noArpymnmna (A-rpynmna)» u «nodounas noarpynna (b-rpynmna)», massie u
OOJIBIIINE TIEPUO/Ibl, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B
NEPUOIUYECKON TaOIUIIE, C YUCTOBBIMUA XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHYECKUX JIEMEHTOB (COCTaB U 3apsl apa, 00IIee YUCIO AIEKTPOHOB U
pacmnpeiefieHue UX M0 DJIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIIHE 3aKOHOMEPHOCTH
B U3MEHEHHH CBOICTB 3JIEMEHTOB M UX COEIMHEHHI B IIPEAeIaxX MaJlbIX IEPUOJI0B
U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS UX ATOMOB;

e KJIACCH(UITUPOBATH XUMUUECKHE DTIEMEHTHI, HEOPTaHUUYECKHUE BEIEeCTBA,
XUMHUYECKHE peaklny (110 YUCIY U COCTaBy YYACTBYIOIIUX B PEaKIUH BEUIECTB, [0
TETUIOBOMY 3P (DEKTy, 0 M3MEHEHHUIO CTEIICHEW OKUCIICHUS XUMUYECKUX
AJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBATH) OOIINE U CIIeNU(PHIESCKIE XUMUUYECKHE
CBOWCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, OATBEPKAasi OMMCAHUE TPUMEPAMU
MOJIEKYJISIPHBIX © HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIHIM;

e COCTABJISITh YPABHEHUS JIEKTPOIUTHUYECKON TUCCOUALINU KUCIIOT,
1Ie04Yel U CoJiel, MOJIHbIE U COKPAILEHHbIE YPABHEHHUS PEAKIIMA HOHHOTO OOMEHa,
YPaBHEHUS pPEaKINM, MOATBEPKAAIOMINX CYIIECTBOBAHUE T€HETUYECKOMN CBS3U
MEXK/1y BEIIECTBAMHU PA3JIUYHBIX KIJIACCOB;

 PACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINAN
MOCPEACTBOM COCTAaBJICHHUSI SJIEKTPOHHOI0 OaaHca 3TUX PeaKIuii;



e IIPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHU,
BO3MOXXHOCTH IIPOTEKAHUSA XUMUYECKUX IIPEBPALLICHUN B Pa3JIMYHBIX YCIOBUIX;

e BEIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTA 110 (OPMYJIE COETUHEHHSI, MACCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI I10 YPABHEHHUIO XUMUYECKOU
peaKkuuy;

e COOJIIOIaTh MPABUIIA NTOJIB30BAHUS XUMUYECKON NOCYI0M U J1aOOpaTOPHBIM
000pyI0BaHUEM, A TAKXKE MPaBUiIa OOPAILEHHS C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMU IO BBIOJTHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB T10
MOJYyUYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (AMMHUAKA U YIJIEKUCIIOTO Ia3a);

e IPOBOJUTH PEAKLIMU, TOATBEPKAAIOLIME KAUECTBEHHBIN COCTAB PA3JINYHbIX
BEIECTB: PACIIO3HABAThH OMBITHBIM MYTEM XJIOpPUA-, OpOMUI-, MOAUI-, KapOOHAT-,
docdart-, cunukar-, cyabdar-, rTHAPOKCUI-MOHBI, KATHOHBI AMMOHUS U HOHBI
U3YUYECHHBIX METAJIIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

e IPUMEHSATH OCHOBHBIE OIIEPALIMU MBICIUTEIBHOM AEATENIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMATU3AIINIO, BHISBICHUE TPUUYUHHO-
CJIEICTBEHHBIX CB3€U — JUIs1 U3YUYECHUS CBOMCTB BEILLECTB U XUMUYECKUX PEaKIUH,
€CTECTBEHHO-HAYYHbIE METObI TO3HAHUS — HAOIIOJCHUE, U3MEPEHHE,
MOJIEJIMPOBAHKE, SKCIIEPUMEHT (PEAJIbHBIN U MBICICHHBIN).

TEMATHUYECKOE INTAHNPOBAHUNE



No

HaumenoBanue pasznena u

KonnuecTBO 4acoB

/Il | TEM IPOrpPaAMMBI Bcero Kontponsnseie | [Ipaktnueckue
paboThI paboThI

Pasnen 1. BemecTBo U XUMUYECKHE PEAKIIHN

1.1 | IloBropenue u yrnyonenue |5 1 0
3HaHUM OCHOBHBIX PA3/I€JIOB
Kypca 8 kinacca

1.2 | OcHoBHBIE 3aKOHOMEpHOCTH | 4 0 0
XUMHUYECKUX pEeaKIUi

1.3 | DnekTponauTHyeckas 8 1 1
nucconuanus. XuMU4ecKue
peaKkiuu B pacTBOpax

Uroro no pazneny: 17

Pa3nen 2. HemeTamwisl U UX COeTMHEHUS

2.1 | OOmas xapakTepucTuka 4 0 1
XUMHUYECKUX DJIEMECHTOB
VIIA-rpynmsl. ["aioressl

2.2 | OOmas xapakTepucTuka 6 0 9
XUMHUYECKUX DJIEMECHTOB
VIA-rpynmnsl. Cepa u eé€
COEIMHEHHUS

2.3 | O0mas xapaKTepuCTHKa 7 0 1
XUMHYECKUX JIEMEHTOB V A-
rpynbl. A3ot, pocdop u ux
COCIMHEHHUSI

2.4 | O6mias xapaKTepruCTHKA 8 1 2
XUMHYECKUX DJIEMEHTOB
[VA-rpynmnsl. Yrnepon u
KPEMHUH U UX COCTMHEHUS

Uroro no pazneny: 25

Pazgen 3. Metaiibl 1 UX COETUHEHUS

3.1 | O0mue cBoiictBa MeTaiioB | 4 0 0

3.2 | Baxueimue metayiel u ux | 16 1 2
COEIMHEHUS

Uroro no pazneny; 20

Paznen 4. Xumus u okpyxaromias cpeaa

4.1 | BemecTBa U MaTepuaibl B 3 0 0
KU3HU YeIIOBEKa

Uroro no pazmemny 3

PesepBHOE Bpems 3 0 0

OBIIEE KOJIMYECTBO YACOB | 68 4 7

I10 TTPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

9 KIIACC

Tema ypoka

Kosun4ecTBO 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

ITeproanueckuii 3aK0H.
[Iepuonnueckas cucrema
XAMHYECKUX d7eMeHTOB /1. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3BMEHECHUU
CBOMCTB XMMHUYECKUX
3JIEMEHTOB IEPBBIX TPEX
IIEpUOI0B

0

0

Knaccuduxamus n
HOMEHKJIaTypa
HEOPraHWYECKHX BEIIECTB.
Buapl XuMHU4ecKkou CBSI3U U
THIIBI

KPUCTAJUIMYECKUX PEIIETOK

Kontponsuas padota Nel o
TEME

«IToBTOpeHME U yraybieHne
3HAHUU

OCHOBHBIX pa3J/iesioB Kypca 8
KJ1acca»

Knaccudukanys xumMmudeckux
pEaKLIH IO pa3JINYHBIM
pU3HAKAM

[TonsiTre 0 ckopocTH
XUMHUYECKOU PEAKLINH.
[ToHAATHE O TOMOTEHHBIX U
TETEPOTEHHBIX PEAKIIUAX.
[ToHATHE O XUMHYECKOM
paBHOBecuU. DaKTOPBHI,
BIIVSIIOLIIAE

Ha CKOPOCTh XUMHYECKOU
peakuuu u

MOJI0KEHNE XUMUYECKOTO
paBHOBECHS.




OKuCIUTENbHO -
BOCCTAHOBHTEIIbHBIE PEAKIINH.
Teopus 27IeKTPOIUTHYECKOU
nucconnanuy. CUIBHBIE U
cia0ble AJIEKTPOJIUTHI.

HNonHble ypaBHEHUS pEaKLU.
XUMHUYECKHE CBOUCTBA KUCIIOT
Y OCHOBaHUH B CBETE
npencTaBieHuit 00
BJIEKTPOITUTHYECKON
JTACCOLUALINH.

XHUMHUYECKHE CBOMCTBA COJIEH B
CBETE MpeJICTaBICHUN 00
BJIEKTPOITUTUYECKON
JIMCCOITMAITNH.

[TonsiTHE O TUIPOIU3E COJIEH.

O000111eHNE U CUCTEMATU3ALIUS
3HaHUil.

[Ipaktuueckas padora Ne 1.
«Pemenue
AKCTIEPUMEHTAIBHBIX 3a7a9.

Kontponwsuas padota Ne2 o
TEME

«INEKTPONUTHYECKAS
JTUCCOLUALINS.

XUMHYECKUE pEAKIIUH B
pacTBOpax».

OO6m1as xapakTepucTUKa
rajoreHoB. XUMUYECKUe
CBOICTBA Ha IIPUMEPE XJI0pa.

10

Xnopoogopoa. ComnsiHas
KHCJIOTa, XUMUYECKHUE
CBOMCTBA, MOJIy4YCHHE,
MIpUMEHEHHUE.

[IpakTuueckast padora Ne 2 no
teme «lloyuenue conssHon
KHUCJIOTBI, U3YYCHHUE €€
CBOWCTB»

11

Berancnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIIHNH, eCln
OJIMH W3 PEareHTOB JIaH B
H30BITKE.




OO61as xapakTepuCcTHKa
anemMeHToB VI A -rpynmsl

12

AnnoTtpornHbsie MOU(pUKALUN
cepbl. HaxoxneHnue cepsl U €€
COCIMHEHUH B IIPUPOJIE.
XUMUYECKHE CBOMCTBA CEPHI.
CepoBoaopoa, cTpoeHue,
(du3znuecKre 1 XUMUYECKUE
CBOMCTBA.

13

Oxkcuasl cepbl. CepHast
KUCTIOTa, (pru3ndeckue u
XUMHYECKHE CBOMCTBA,
NpUMEHEHHE.
XVMMHUYECKHUE PEaKIINH,
JeXallre B OCHOBE
IPOMBIIIJIEHHOTO criocoba
MOJIYYE€HHUS CEPHOM KUCIIOTHI.
XUMHYECKOE 3arpsA3HEHUE
OKPYKAIOWIEH CPEbI
COCIMHEHUSIMU CEPBI.

14

Brruuciienue maccoBou 10Ju
BBIXO/Ia MPOAYKTA PEAKIINH.
OO61ast xapakTepucTHKa
aneMeHTOB VA-Tpynmnbl. A30T,
pacrpoCTpaHEeHUE B IPUPOJE,
bu3uYeCKre U XUMHIECKHE
CBOWCTBA.

15

AMMHaK, ero GpU3NIECKHUE U
XMUMHYECKHE CBOMCTBA,
MOJIyYEHHUE U IPUMEHEHHUE.
[IpakTuueckast padora Ne 3 mo
teme «llomyuenne ammuaka,
WU3YyYEHHUE €r0 CBOMCTBY.

16

A3oTHas kuciaoTa, e€
bU3UYECKHE U XUMHICCKHC
CBOWCTB.

Hcnonb3oBanne HUTPATOB U
COJIE aMMOHUSI B KAY€CTBE
MUHEPAIIbHBIX yI00pEHUH.
XUMHYECKOE 3arps3HCHUE
OKPY’KAIOIIEH CPEIbI
COCIMHECHUSIMU a30Ta.




17

®docdop. Oxcun pocdopa (V)
u pocdopHas KkucnoTa,
dusndyecKue 1 XUMHUIECKHE
CBOMWCTBA, IOJIyYEHHUE.
Hcnonb3oBanue ¢pocdatos B
Ka4eCcTBE MUHEPATBbHBIX
ynoOpeHuid. 3arpsi3HeHHe
OpUPOAHOH cpenbl hochaTamu.

18

Yriepon, pacipoCTpaHEHUE B
npupoje, puzndyeckue u
XUMUYECKHE

CBOMCTBA.

Oxkcuppl yriepojaa, ux
bu3uYecCKre U XUMUYECKUE
CBOICTBa. DKOJOTUYECKUE
poOJIEMBI, CBI3aHHBIE C
okcuaoMm yraepoaa (IV')

19

VYronpHas KHCIOTa U €€ COJIH.
[TpakTuyeckast padora Ne 4 mo
teme "[loydyeHue yriekucioro
ra3a. KauecTtBeHHas peakius Ha
KapOOHaT — HOH.

20

[TepBoHauaabHbBIE TOHATUS 00
OpraHMYEeCKUX BEUIECTBAX Kak
0 COCMHEHUSIX yriepoa.
Kpemnuii u ero coenuHeHus

21

[IpakTuueckas padora Ne 5.
Pemienune sxcrnepruMeHTAIBHBIX
3as1a4 no teme «BaxHeme
HEMETAJUIBl M UX COCIMHCHUS .

22

KonTtponwsnas pabora Ne3 mo
TeMe «BakHelime HemeTasibl
1 UX COCTUHCHHUS.

OO6mur1ast XxapakTepuCTHKA
XHMHYECKUX JIEMEHTOB —
MeTaJJIOB. MeTtanmnuyueckas
CBSI3b M METAJIMYECKAs
KPUCTAJUINYECKAs PELIETKA.
du3znyeckue CBOMCTBA
METaJJIOB

23

XUMHUUYECKHUE CBOMCTBA
METAJIOB.




DIEKTPOXUMHAYECKUHN P
HaMPSKEHUW METAIIIIOB.
O61mue crnocoObl NoTyYeHus
MeTasuioB. CIUIaBsbl.
Borunciienus no ypaBHeHUSIM
XUMHUYECKUX PEAKLIUH, eCIn
OJIMH U3 PEAreHTOB CONECPKUT
pUMECH

24

[ToHsiTHE O KOPPO3UU METAIIIOB
IIlenouHbIe MeTAILIIBI

OKcubl ¥ TUAPOKCUABI HATPUS
1 KaJus.

25

IIlenouyHO3eMENBHBIC METAJLIBI
— KaJbIIMM U MarHui
Baxueimue coequHeHUS
kanpiust. O0001IIEHE U
CHUCTEMaTH3allus 3HaHUM.

26

JKécTKOCTh BOABI M CIOCOOEI €€
yCTpaHEHUs

[TpakTudeckast pabora Ne 6 o
TeMe

"YKécTkoCcTh BOABI U METOEI €€
ycTpaHeHus "

27

AJTIOMUHUI.
AMdoTepHBIe CBOMCTBA OKCHJIA
Y TUJIPOKCHJIA.

28

Keneso

OKcuabI, TUAPOKCUIBI 1 COJIU
xenesa (II) u xxenesa (I1I).
O0001IeHHE ¥ CHCTEMATH3AIHS
3HAHUU.

29

[IpakTueckas padbora Ne 7.
Pemienue sxcrnepruMeHTaIbHBIX
3ajza4 1o TeMe «BakHeimue
METaJIJIBI ¥ UX

COCIUHCHMUS.

30

Brruuciienus mo ypaBHEHUSAM
XUMHUYECKUX PEaKIUil, €CII
OJIMH U3

peareHToB JaH B U30BITKE WJIH
COJZICPKUT IIPUMECH.
Brerancnenus




MAacCOBOM JI0JIM BBIXOJIa
MPOAYKTa
peakuun

31 | O6o6menne U cucTeMaTH3anus | 2 1 0
3HAHMH.

KonTtponbsnas padora Ned o
TeMeE

«BaxxHenmue MeTaabl U UX
COCIUHCHHUS

32 | BemecTtBa 1 MaTepualibl B 2 0 0
ITOBCETHEBHOM KU3HU
YEJI0BEKa.

XUMHYECKOE 3arpsA3HEHUE
OKPYKAIOWIEH CPEbI

33 | Posib xumuu B perieHuu 2 0 0
HKOJIOTHYECKUX MPOOIIEM.
O000111eHNE U CUCTEMATU3ALIUS

3HAHUU
34 | PezepBHbIll ypoK 2 0 0
OBUIEE KOJIMYECTBO YACOB 68 4 7

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-rpedoBannii-dI'OC-ocHOBHOT0-00111€T0-00pa30BaHUs. -
Mertoaudeckoe-mmocooue-mist-yanrens.pdf

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/




JIUCT KOPPEKTUPOBKU PABOYEN ITPOT'PAMMBI

Knacce

HasBanue
paszaena, TeMbI

Jara
IIPOBEECHUA
110 TUTaHY

[Ipynunna
KOPPEKTUPOBKH

Koppextupyromue
MEPOIPHUSATHS

Jarta
IIPOBEJICHUS
1o axrty







