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COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayaIbHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BemiecTB. [[oHsTHE O MeTOaxX MO3HAHUA B XUMHUU. UUCTHIE BEIIECTBA U CMECH.
Cnioco0nI pazaeneHust cMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3JIE€MEHThl. CHMBOJIBI XUMUYECKUX
31eMeHTOB. [IpoCThIE U CIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass (popmyna. BaJleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH MOCTOSIHCTBA coOcTaBa BemiecTB. OTHOCHUTENbHAss aTOMHAs Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIUHCHUMU.

KomnuectBo BemectBa. Momb. MousipHas  macca. B3aumocBs3b
KOJIMYECTBA, MAcChl M UYHCJIA CTPYKTYPHBIX €IWHUIl BellecTBa. Pacu€Tel 1o
dbopmynaM XUMUYECKUX COCTUHEHUH.

Ou3nMYeCcKue W XUMHUUYECKUE SBJICHUS. XHUMHUYECKass peakiusa u eé
NpU3HAKU. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHUMHYECKUE YpaBHEHMSI.
Knaccuduxanys XuMrudecKux peakiuil (CoeIuHEHUs, pa3I0KEeHUsI, 3aMeIICHUS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0U, TpaBUiiaMu paboThl B JlabopaTopuu
U npuéMmamu oOpalleHus C JIabopaTOpHBIM OO0OpYyIOBAaHUEM, H3yYEHUE U
onucaHue (PUINYECKUX CBOWCTB OOpa3IOB HEOPraHUYECKHX BEIIECTB,
HabOmonenne ¢pu3nueckux (MIaBlieHue BOCKa, TastHUE JIbJa, pacCTUpaHUE caxapa
B CTYIIKE, KAIIEHUE U KOHJAEHCAlUsi BOJAbI) U XHMHUYECKUX (FOPEHUE CBEYH,
NPOKAJIMBAaHUE MEIHOM TPOBOJIOKH, B3aMMOJIEUCTBUE Mejla C KHUCIIOTOMN)
ABJICHUN, HAONMIOJEHWEe M ONHCAaHUE IPU3HAKOB TMPOTEKAHUS XUMHUYECKHX
peakuuii (pa3joKeHue caxapa, B3aUMOJEHCTBUE CEPHOUM KUCIOTHI C XJIOPUIOM
Oapus, paznoxkenune ruapokcuaa meau (II) mpu HarpeBanuu, B3auMOJICHCTBHE
xene3a ¢ pactBopom cor meau (I1), n3yueHne cioco00B pa3iesIeHus] CMECei: ¢
NOMOIIBI0  MarHuTta,  (GUIbTPOBaHME,  BbIIAPUBAHUE,  JAUCTHIUISAIUS,
xpomaTtorpadus, MPOBEJACHHE OYUCTKU IOBAPEHHON CONM, HAONIONECHHUE W
ONMCAaHUE PE3YIbTATOB IIPOBEICHUS OIbITA, WLIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3JJaHUE MOJIENIE MOJIEKY (ILIapOCTEPIKHEBBIX).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3JIeMEHT U POCTOE
BelecTBO. Haxoknenue kuciopoja B mpupone, GU3MYECKue M XUMUUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciopona. CrocoObl
MOJIYYCHHsI KUCJIOpoAa B Jiabopatopu M TpoMbInieHHOCTH. Kpyrosopot
Kuciopoza B mpupojie. O30H — autoTponHasi MOAU(PUKAIINS KUCIOPOIa.

TemmoBo#t A PexT XUMUIECKON PEeaKIuu, TEPMOXUMUYECKUE YPaBHCHUS,
9K30- M SHJIOTEPMUYECKHE peakiuu. TONIMBO: Yrojib U MeTaH. 3arps3HEHHE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — snmemenT m mpocrtoe BemecTBo. Haxoxxnenue Bomopona B
npupoae, (GU3MYECKHE W XUMHUYECKHE CBOICTBA, MPUMEHEHUE, CIIOCOObI
nonydeHus. Kuciorel u conu.

MounsipHbIiit 006EM ra30B. Pacu€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

Odusnyeckue CcBOMCTBA BOAbl. Bopa kak pactBoputenb. PacTBOpBL.
HacellieHHble ¥ HEHACBIIEHHBIE PAaCTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.



MaccoBass [1onsd BelecTsa B pacTBOpe. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpOB B MPUPOAE U B KU3HHM uesoBeka. Kpyroopor
BOJIBI B MIPUPO/JIE. 3arpA3HEHUE NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOTHBIX
BOJI.

Knaccuduxanus sHeoprannueckux coenunenuit. Oxcuanl. Knaccudukarus
OKCUJIOB: cojieoOpa3ytonue (OCHOBHBIE, KHCIOTHBIE, aMdoTepHble) U
HecosieoOpaszyromue. Homenknatypa okcuaoB. Du3znyeckue M XUMHUYECKUE
CBOMCTBa OKCUIIOB. [ToyueHne OKCUIoB.

OcHoBanus. Knaccudukaiuss OCHOBaHM: IIENOYM U HEPACTBOPUMBIC
ocHOoBaHUA. HoMeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHuH. [lomydeHne ocHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. Ousznueckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTH MetamuioB H. H. Bekerosa.
ITony4yenue Kucior.

Comu. Homenknatypa coneid. dusznueckue M XUMHUUYECKHE CBOMCTBA
coneu. [lonydyeHnue comnen.

I'eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPraHUUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OINpENENICEHUE COJAEpKaHUs KHUCIOpoJa B  BO3IYyXE,
MoJIydeHue, coOupaHue, paclio3HaBaHUE M HU3YYEHHUE CBOMCTB KHUCIOPOa,
HAOIOJIEHUE  B3aWMMOJICCTBUS  BEIIECTB C  KUCIOPOJOM W YCJIOBHS
BO3HMKHOBEHHUSI M TIPEKpalleHus TopeHus (Mokapa), O3HAKOMJIEHHE C
oOpa3liaMu OKCHUJIOB U OIHMCAHUE WX CBOWCTB, IMOJyYeHHE, COOUpaHue,
pacrio3HaBaHWE M H3YYEHHE CBOWMCTB BOAOpoAa (TOpPEHHE), B3aUMOJICHCTBUE
Bogopoaa ¢ okcuaom Meau (II) (Bo3MOKHO KCIOIB30BaHUE BUAEOMATEPUATIOB),
HaOJtoleHne 00pa3IloB  BEIIECTB KOJUYECTBOM 1 MOJb, HCCIIeJOBAaHUE
OCOOEHHOCTEW pPACTBOPEHHUS BEHIECTB C PA3IMYHONM  PacTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MacCOBOM A0JIEd PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJEWCTBHE BOJBl C MeTaulaMu (HaTpUEM U KaJIbLIHEM)
(BO3MOXHO HCIIOJIb30BaHUE BHUICOMATEPUATIOB), HCCIEAOBaHHE OOPA3IOB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOACHHE W3MEHEHUS
OKpacKM MHIUKATOPOB B pacTBOpax KHCJIOT U IIEJI0Yel, HW3y4YEHHE
B3auMojieiicTBusl okcuga Meau (II) ¢ pacTBOopoM CEepHOUM KHMCIIOTHI, KUCIOT C
METaJulaMH, peaKuii HEUTPAIN3ALMH, ITOJIyYEHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJIHOTO METa/la JpPYyTMM U3 pacTBoOpa COJHU, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeillme Kiacchl HEOPraHMYEeCKUX
COCIMHEHUI.

IHepuognueckuit 3akoH u Ilepuoamyeckass cucTeMa XHMHYECKHX
jemeHToB JI. . MenneneeBa. CTtpoeHne aTtoMoB. XMMH4YeECKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIuu

[lepBbie TOMBITKH KiIacCUPUKAIMK XUMHYECKUX 3JIeMEHTOB. [loHsATHE O
IPYIINaxX CXOJIHBIX 3JEMEHTOB (IIEJOYHBIE W IIEJIOYHO3EMEIbHBIE METAJIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOphIE 00pa3yrT amM@oTepHbIS
OKCHJIbI I TUAPOKCHU/IBI.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XUMHYECKUX JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuogHas u JIMHHONEPUOAHAS (POPMBI
[Tepuonuueckoit cuctembl xumuueckux siemMeHTtoB [l M. Menneneena.
Ilepuonsl u rpynnbl. PU3MYECKUH CMBICT MOPSAIKOBOIO HOMEpPA, HOMEPOB
MIEPUOJIa U TPYIIIIHI 3JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX saep. M30Tonbl. DNEKTPOHBL.
CtpoeHme IEKTPOHHBIX 000JI0YEK aTOMOB MEePBhIX 20 XUMUYECKUX IIEMEHTOB



ITepuonnueckon cuctemsl Jl. 1. MenaeneeBa. XapakTepuUCTUKAa XUMUYECKOIO
3JIEMEHTA 1O ero nojoxeHuto B [lepuognueckon cucreme /. . Menneneena.
3aKOHOMEPHOCTH W3MEHEHHUS paanyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYINaM U MEPUOJIaM.
3nauenue Ilepmonnueckoro 3akoHa u Ilepuoguyeckol CHCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ui pa3BUTHUS Hayku U npaktuku. [. 1. Mennenees —
Y4EHBIN U IPaKIaHUH.

Xumuueckasi cBsizb. KoBaneHTHas (TMoJispHasT U HEMOJISIPHAs) CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAS CBS3b.

Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tponieccrl OKUCTEHHS U BOCCTAaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yuyeHrne 00pa3lloB BEIIECTB METAUIOB M HEMETAJIJIOB, B3aHUMOJICHCTBUE
TUJIPOKCHIA IIMHKA C PAacTBOpPAMHU KHUCJIOT M IIEIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIMX TPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
(ropenue, peakiu pa3aoKeHUs, COSTUHEHUS ).

Mescnpeomemmusie ceazu

Peanuzaius MeXnpeIMETHBIX CBSI3€M NMPHU M3YyUYCHUUM XHMHUHU B § Kiacce
OCYIIECTBIIICTCS Uepe3 HCIIOIB30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TOHATUH, ABJISIONIMXCS CHUCTEMHBIMH JUJIS  OTJEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHBIC TOHSTHS: HayuyHbId (aKT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIaccupuKaius, MNePUOIUYHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJIETTUPOBAHNE, U3MEPEHHE, MOJIEIb, SBJICHHUE.

®dusuka: marepusi, aTroMm, D3SJIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIIUI,
U30TOIIbI, PAJAUOAKTUBHOCTB, MOJIEKYJA, JJICKTPUUYECKHMU 3apsii, BEIIECTBO,
TENO, 00BbEM, arperaTHOE€ COCTOSIHHE BEIIECTBa, ra3, (PU3WYECKUe BEIMYUHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: porocunTes, npixanue, ouochepa.

I'eorpadusi: atmocdepa, ruapochepa, MuHepanbl, TOPHbIE MOPOIBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo H XUMHYECKas peaKkuus

[Tepnonnueckuit 3akoH. [lepuoguueckas cucteMa XUMHUYECKHAX JIEMEHTOB
. 1. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMHUYECKHX OJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kajus, KaJdblUUs WU HX
COCMHEHUN B COOTBETCTBHU C IOJIOKEHUEM 3JIeMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHnue BemiecTBa: BUAbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMUECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHYECKOU CBSA3U.

Knaccudukamms ©  HOMEHKIATypa  HEOPTaHHMYECKHUX BEILIECTB.
XHUMHYECKHE CBOWCTBA BEUIECTB, OTHOCAIIMXCS K pa3jIdyHbIM Kilaccam
HEOPraHUYECKUX COCITMHEHUN, TEHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XUMHUYECKHX pEAKUUd MO Pa3WyHbIM MpU3HAKaMm (1o
YHCIIy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY (D PeEKTy,
[0 MW3MEHEHUIO CTEMEHEW OKHUCJIEHHUS XUMHUYECKHX DJIEMEHTOB, IO
o0paTUMOCTH, TII0 YYacTHIO KaTaim3aTopa). OJK30- W DHAOTEPMHUYECKUE
pEaKUnH, TEPMOXUMHUUECKUE YPABHEHUS.

[lonsitue o ckopoctu xumuueckoil peakuuu. [loHaTue o0 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [loHsTue 0 roMOreHHbIX U



reTeporeHHbIx peakuusx. Ilonatue o karanuze. I[loHsTHE O XUMHYECKOM
paBHOBecuU. DAKTOPHI, BIUSAIONIAE HA CKOPOCTh XUMHUYECKOW pEAKUUU U
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENHbHO-BOCCTAHOBUTENIbHBIE  PEAKIIMM, AJICKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocCTaBleHUE  YpaBHEHHU
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C HCIOJB30BAaHUEM METOAA
AJIEKTPOHHOTO OasaHca.

Teopus JJIEKTPOJIUTUYECKOW  JUCCOLMALINM. DIEKTPOJIUTHI u
HE3JICKTPOJIUTHI. KaTuoHbl, aHMOHBI. MEXaHU3M JUCCOLIMALIMM BEUIECTB C
pPa3IMYHBIMU BUJIAMU XUMUYECKOUN CBs3U. CreneHp nauccouuanuu. CUIbHBIE U
ci1a0ble AJIEKTPOJIUTHI.

Peakiiuun woHHOrOo OOMEHA. YCIOBHS MPOTEKAHUS peaKIUid HOHHOTO
oOMeHa, TIOJIHBIE U COKpallléHHbIE HOHHBIE ypaBHeHUs peakiuid. CBoiicTBa
KHUCJIOT, OCHOBAaHUW U COJIEH B CBETE MPEACTaBICHUN 00 JJICKTPOJIUTHUECKOM
nucconmanuu. KauecTBeHHbIe peakiinu Ha UOHBL. [ToHSTHE O TUAPOIIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJIENIAMHU KPUCTAIIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — META/VIOB M HEMETa/uioB (rpaduta M anamasa), CIOKHBIX BEIECTB
(xyopua HaTpuUsA), HCCICAOBAHHWE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOU
peakiuu  OT  BO3JICUCTBUSA  Pa3NUYHBIX  (DAKTOPOB,  HCCIIECIOBAHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOILECCAa AUCCOLMALIMU KHUCIOT,
niesioue u cosei (BO3MOXKHO MCIIOJIb30BaHUE BUJICO MATEPUAJIOB), MPOBEICHHE
OTIBITOB, WUTIOCTPUPYIOIINX MPU3HAKK MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa
(oOpa3oBanue ocajka, BbIJEJICHHE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(ropenue, peakiuu pa3iIoKEeHUs, COCIMHEHUS), pacrio3HaBaHUE
HEOPraHUYECKUX BEIIECTB C IMOMONIbIO KAaYECTBEHHBIX pEaKUUW Ha HOHBI,
pelieHne SKCIEPUMEHTAIbHbIX 3a/1a4.

HemeTasibl 1 MX COeIMHEHUSA

OO6miast xapakTepucTHKa TanoreHoB. (OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusl. CTpoeHue u GU3nIecKue CBONCTBA MPOCTHIX
BEIIECTB — TaJIOTCHOB. XHMHWYECKHE CBOWCTBA Ha NpUMEpPE XJlopa
(B3auMoOJEICTBUE C METAJJIaMH, HEMETaJUIaMH, Iesioyamu). XJIOPOBOJOPO/I.
ConsiHas KUCIO0Ta, XMMUYECKHUE CBOMCTBA, MOJIydYeHHE, MpuMeHeHue. [lelicTBue
XJIOpa M XJIOPOBOAOPOAA HA OpraHu3M 4eJoBeKa. BakHeilline XJIopuabl U uUxX
HAXOXKJICHHE B IPUPO/IE.

O6mrast  xapakrepuctuka 23yeMeHToB VIA-rpynmbel.  OcoOeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u Gu3nIecKue
CBOMCTBa TMPOCTHIX BEIIECTB — KHUCIOpPOJa M cCepbl.  AJJIOTPOIHBIE
MOAU(PUKAIIMUA KUCIOPOJIa U cepbl. XUMUYECKHEe cBoMCTBa cepbl. CepoBoa0pO,
cTpoeHue, (U3MYECKHEe U XUMHYEeCKHe CcBoMcTBAa. OKCHABI Cephl  Kak
MPEICTaBUTEN KUCIOTHBIX OKcuaoB. CepHasi Kuciora, (QuU3NYECKHe U
XUMUYECKHE CBOMCTBa (0OmIME Kak TMpEeACTaBUTENs Kiacca KHCIOT U
cneruuyeckne). XUMUIECKHUE PEAKINH, JISKAIIHEe B OCHOBE MPOMBIITUICHHOTO
crioco0a mosy4yeHus cepHoil kuciotbl. IIpumenenue cepHoil kuciotel. Conu
CEpHOM KHCIIOTHI, KAUYECTBEHHAs] peaknus Ha cyibdpar-uoH. Haxoxmenne cepbl
1 €€ COCAMHECHUN B MPUPOJie. XUMUYECKOE 3arps3HEHHE OKPYKAOUIEH CPEbl
COEIMHEHUAMM cepbl (KUCJIOTHBIE IO, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIIOCOOBI €ro Mpea0TBPaICHHUS.

OO6uras xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEpPHBIEC CTENEHU OKHUCIEHUS. A30T, paCIpOCTPAHEHHE B



npupojie, Gpuznyeckue U XuMuueckue cBoicrtea. KpyroBopor azora B mpupo/e.
AMMMaK, ero puU3NYeCKue U XMMUYECKHE CBOMCTBA, MOJYyUYCHHE U MPUMEHEHUE.
Conu amMmoHUsA, uX (U3MYECKHE U XUMHUYECKHE CBOWCTBA, NPUMEHEHUE.
KauecTtBeHHast peakuus Ha MOHbI aMMOHUSI. A30THasi KUCIIOTa, €€ MOJIYyYEHHUE,
¢u3znueckre W XUMHUYECKHE CBOICTBa (00IIME KakK IMpeACcTaBUTENd Kiacca
KUCJIOT U cnerudpuueckue). Vcnonb3oBaHUEe HUTPATOB U COJIEM aMMOHHUS B
KauecTBE MUHEPAIbHBIX YJ0OpeHui. XUMHUUYECKOEe 3arpsi3HEHHE OKPY’Karollen
Cpeabl COeTMHEHUAMM a30Ta (KUCIOTHBIE IO/, 3arpsi3HEHUE BO3/yXa, TOYBBI
u BonoémoB). docdop, amnorponubie Mmonudukanuu Gocdopa, buzndeckue u
xumuueckue cBorctBa. Oxcua  dochopa (V) u  dochopHas xuciora,
dbu3nUecKue U XMMUYECKUE CBOMCTRA, nonydenue. Mcnons3zoBanue pochaTon B
KaueCcTBe MUHEPAJIbHBIX YI00pEHUH.

O6mass  xapakrepuctuka 23yeMeHToB [VA-rpynmnbel.  OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHBbIC CTEIICHU OKHUCJICHUS. YTJEPOJ, aUIOTPOIHBIC
MoAuUKAIIMK, PACIPOCTPAHEHUE B TMpUpOAE, (U3HUYECKUE U XUMUUYECKHUE
cBoictBa. AncopOums. Kpyrosopot yriepoaa B mpupoae. Okcunbl yriepoaa,
uX (U3MYECKUEe M XUMHUYECKHE CBOMCTBA, JCHCTBHE HAa KUBbIE OPTraHU3MBI,
MOJIyYEHUE W NMPUMEHEHHUE. DKOJIOTHYECKUE TPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yrnepoaa (IV), rumore3a rio0anbHOrO MOTEIUICHHUS KIMMAaTa, MapHUKOBBIM
addekr. YrompHas kuciota U €€ CcoiaM, uX (U3NYECKHEe M XUMHYECKHE
CBOMCTBa, IMOJydYeHHEe U NpuMmeHeHue. KadecTBeHHas peakius Ha KapOoOHAT-
noHbl. Vcnonp3oBanne kKapOOHATOB B OBITY, MEIHUIIMHE, NMPOMBIILICHHOCTH H
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TOHATHS 00 OpraHWYeCKUX BEHIECTBAX KakK o
COCIMHEHUSAX Yyriiepojia (METaH, 3TaH, 3TWJEH, alleTUJICH, STaHOJI, TJIUIEPUH,
yKCycHasi kuciota). [lpupoaHple HCTOYHUKHA  YIIIEBOIOPOAOB  (YroJib,
IPUPOJIHBIN ra3, HedTh), TPOAYKTH UX TepepaboTK (OCH3HMH), UX POJIb B OBITY
U NpOoMBIIIIeHHOCTH. [loHATHE 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yrieBoJax — M UX POJM B KU3HM YeloBeka. MarepuanbHOE €IMHCTBO
OpraHNUYeCKUX U HEOPTaHUYECKUX COCTUMHEHHM.

Kpemnuii, ero ¢Qusnueckue W XHUMHUYECKHE CBOMCTBA, IOJYYCHHE H
npumeHenne. CoenuHeHuss KpemMHusi B mpupozge. OOmue mpeacTtaBieHus o0
okcuje kpemuus (IV) u kpemHueBoit kuciore. CUIMKAThI, X UCIIOJI30BAHUE B
OBITY, B TPOMBIIINICHHOCTH. BaxkHeilre cTponTebHbIe MaTepUabl: KepaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobdieMpl 6€30MacHOTO UCTIOIB30BAHUS
CTPOUTENBHBIX MATEPUATIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

u3ydeHrne oOpa3I0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISTHOM
KHUCIIOTBI, TTPOBE/ICHNE KAaYECTBEHHBIX PEaKIINii Ha XJIOPUA-UOHBI U HAOIIOACHUE
MPU3HAKOB MX MPOTEKAHMUS, OMBITHI, OTPAKAIOMINE (HU3HUECKHE U XUMUYECCKUE
CBOMCTBAa TaJION€HOB M UX COCAUHEHUU (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), O3HAKOMJIEHHE C 0OpaslamMu XJIOPHIIOB (TaJOTE€HUIOB),
O3HAKOMJICHHME C oOpa3mamMud cepbl U €€ COeaUHEHUSMU (BO3MOKHO
WCIIOJIb30BaHUE BUACOMATEPHUATIOB), HAOIIOJEHHE Tpolecca OOyTIMBaHUs
caxapa MnoJa JCWCTBUEM KOHUCHTPUPOBAHHOW CEPHOW KHUCJIOThI, H3y4YECHUE
XAMHYECKUX CBOWCTB  pa30aBICHHOW CEpPHOM  KHUCIOTHI, TPOBEIICHUE
KaueCTBEHHOW peakuuu Ha CyabhaT-uoH W HAONIOJCHHWE Tpu3HaKa e¢
MPOTEKAaHMs, O3HAKOMIICHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, ochopa u ux
COeMHEHUN (BO3MOXKHO HCIOJIb30BAaHHE BHJAEOMATEpHANIOB), oOpa3lamMu
a30THBIX U (ocHOpPHBIX yAOOpeHHH, MOTydYeHUe, COOMpaHue, paclio3HaBaHUE U
M3YUY€HUE CBOMCTB aMMHUaKa, MPOBEACHUE KAYECTBEHHBIX PEAKIMi Ha UOH



aMMoHusT U (ocdaT-uoOH U H3yUYEHHE TPUZHAKOB HMX MPOTEKaHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIIOTBHI C MEbI0 (BO3MOKHO
WCIIOJb30BaHUE BHUJECOMATEPHUATIOB), H3YyUYCHUE MOJENIeH KPUCTAITUYECKUX
peméTok anmasza, Tpaduta, QymaepeHa, O3HAKOMIEHHE C  MPOLECCOM
a7CcopOIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTHBOTA3a, MOJIydeHHe, COOMpaHHUE, paclo3HABaHHE M H3YYCHUE CBOMCTB
YIJIEKUCIIOT0 Ta3a, MPOBEJCHHE KauyeCTBEHHBIX peakiuii Ha KkapOoHaT u
CUJIMKAT-UOHBl M W3yYEHUE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHOW TPOMBIIIJICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHelIre HeEMETaUIBI U UX COSIUHEHU.

MeTaaabl M X COeAMHEHUS

OO6masi xapakTEepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJJIOB Ha
OCHOBAaHMU MX MOJ0XeHus B [lepronnueckoil cucteme XUMHUYECKUX SJIEMEHTOB
1. . MenneneeBa u ctpoeHust aroMoB. CTpoeHue metamioB. MeTtamnyeckas
CBSI3b U METAJUIMYECKasi KPUCTALIMYECKAS] PEIIETKA. DIEKTPOXUMUUYECKUN Pl
HanpspKeHU MeTauioB. PU3MYECKMEe M XUMHUYECKHME CBOMCTBA METAILIOB.
OO6mue crocoObl monydeHus MeTawioB. [loHATHE O KOpPpPO3WU METAILIOB,
OCHOBHBIE CIOCOOBI 3amMTBI WX OT Kkoppo3uu. CraBbl (CTajdb, YYyTyH,
JIOpATIOMUHUN, OPOH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIUICHHOCTH.

[[lesounble  Metajuibl:  monoxxkeHue B Ilepuonnueckor — cucreme
xuMmuueckux aneMeHToB [[. 1. MenaeneeBa, CTpoeHUE UX aTOMOB, HaXOXJICHUE
B mpupoge. Pusnueckue W XUMUYECKHE CBONCTBAa (Ha TpuUMEpe HATpUs U
kanus). Okcuapl W THAPOKCUABI HATpUs W Kanus. [[puMeHeHHe MIeIOUHbBIX
METaJIOB U UX COCIUHECHUH.

[[lemouHO3eMENBbHBIE METaJIbl MarHuid W KaJbIMi: II0JIOKCHUE B
[lepuoguueckoit cucreme xumudeckux osnemeHTtoB J[. . MeHneneesa,
CTPOCHHE HMX aTOMOB, HAXOXIEHHE B mpupoje. PU3NUECKUE U XUMHYECKHE
CBOWMCTBa MarHus W Kajibliud. BaxHeline cOoequHEHUs Kalblusi (OKCHUJ,
TUAPOKCHU, colin). KECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AnoMuHui: TnonoxkeHue B llepuoandeckoil cuUCTEME XUMHUYECKUX
snementoB JI. . MeHueneeBa, CTpoeHHME aTOMa, HAaXOXKICHUE B IPUPOJIE.
dusnyeckie W XHMHYECKHE CBOMCTBa altOMUHUA. AMQOTEepHBIE CBOHCTBa
OKCHUJIa U TUJIPOKCHUJIA ATFOMUHUA.

Keneso: nonoxenue B [leppognuecko cucTeEME XUMHYECKUX AIIEMEHTOB
. . MenpneneeBa, CTpOCHUE aToMa, HaxoxJIeHue B npupojae. Ouznyeckue u
XUMHUYECKHE CBOMCTBa jkene3za. Okcuabl, TUapokcuansl U conu kene3a (II) u
xenesa (III), ux cocras, cBOMCTBA U MOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ oOpas3laMyd METaUIOB W CIUIABOB, HUX (PU3HUCCKUMH
CBOWMCTBaMH, W3y4Y€HHUE PE3yJbTaTOB KOPPO3UM META/UIOB  (BO3MO>KHO
HCIIOIb30BaHUE BHACOMATEPHAIOB), OCOOCHHOCTECH B3aMMOJICHCTBHS OKCHJIA
KaJbllsg W HAaTpHUs C BOAOM (BO3MOXKHO MCIIOJI30BAaHHUE BHUJICOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, MPOIECCAa TOPEHMUS JKEJIE3a B KUCIOPOJE
(BO3BMOHO HCMOJIb30BaHHWE BHUJICOMATEPUANIOB), TPU3HAKOB MPOTECKAHUS
KaYECTBCHHBIX PEAKIIMN HAa MOHBI: MAarHUs, KaJbIUs, aTFOMUHUS, IUHKA, KeJe3a
(I) wu xenesa (Ill), memu (II), HaOmogeHWEe W ommMcaHWe TPOIECCOB
OKpalllUBaHMUS TUIAMEHHM MOHAMM HATpUs, Kalusd M Kajablus (BO3MOKHO
HCIIOIb30BaHUE BHUICOMATEPHATIOB), HCCICIOBaHHEe aM(pOTCPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHUSI U TUAPOKCUJA IIMHKA, PEUNICHUE 3KCIEPUMEHTATbHBIX
3a7a4 110 TeMe «BakHenmne MeTauIbl U X COSTUHEHUSY.

XuMHA U OKpYKAIOUIAs cpeaa



BemecrBa u Marepuassl B OBCEIHEBHOW JKU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiui B ObITy. [lepBas momoiips npu
XUMHUYECKHX OKOrax U OTPABICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPY’Karolle cpenbl (mpeneapHas 10nycTuMas
KoHIIeHTparusi BemectB, panee — [I[JIK). Pomp xumum B penieHuu
AKOJIOTUUYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4yeHre 00pa3oB MaTEPUAIIOB (CTEKIIO0, CIIJIAaBbl METAJIJIOB, IOJUMEPHbBIE
MaTepHabl).

Meosicnpeomemmnoie ceazu

Peanuzamus mMexXnpenIMEeTHBIX CBSI3€H MPHU M3YyYEHUUM XUMHUHU B 9 Kiacce
OCYLIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TOHATUH, ABJISIONIMXCS CUCTEMHBIMH JUJIS  OTJEJIbHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOT'O ITUKJIA.

OO61ue ecTeCTBEHHO-HAaYYHBIC MTOHATHS: HAYYHbIN (PakT, rumoresa, 3aKOoH,
TEOpHUs, aHallu3, CHUHTE3, KJIacCU(PUKALM, MEePUOJUYHOCTb, HAOIIOIECHHE,
DKCHEPUMEHT, MOJEIUPOBAHUE, MU3MEPEHHUE, MOJIEIb, SIBIICHHE, MAPHUKOBBIN
3 PeKT, TEXHOIOTHS, MaTePHUAIIBI.

®dusuka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TONBI, PaJUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUW 3apsij, MNPOBOJHUKH,
NOJYIPOBOAHUKH, JUDJIEKTPUKH, (POTODJIEMEHT, BELIECTBO, TEJI0, OOBEM,
arperaTHo€  COCTOSIHME  BEUIeCTBa, TIa3,  pPacTBOp,  PacTBOPUMOCT,
KpUCTAJUTMYECKasi peniéTka, CIUIaBbl, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMHUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, apixanue, 6mocdepa, sKocucTeMa, MUHEPATbHbBIE
yI0OpeHUs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHBIE BEIIECTRA.

l'eorpadusi: armocdepa, ruapochepa, MuHepanbl, TOPHBIE MOPOIBI,
MIOJIE3HBIE UCKOIIaeMBIE, TOTUIMBO, BOJHBIC pECYpCHI.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OOIIEro
o0pa30oBaHus JOCTUTAIOTCS B XOA€ OOy4eHHS XMMHHU B €IMHCTBE y4yeOHOWU U
BOCMUTATENIBHON  JEATEIBHOCTH B  COOTBETCTBMM C  TPaAULIMOHHBIMU
POCCUMCKMMHU COLUMOKYJIBTYPHBIMU W JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MPABWJIAMU U HOPMaMU MOBEJEHUSI U CIIOCOOCTBYIOT
MpoiieccaM CaMOIIO3HAHUs, CAMOPA3BUTHUS M COIIMATM3AIINK 00 yJarOIIUXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT TOTOBHOCTh  OOYYarolIUXCs
PYKOBOJICTBOBATbCSI CHCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OpUEHTALUHUN U
paclIMpeHue OMbITa JESITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE€ B YaCTH:

1) maTpMoTMYECKOro BOCIMTAHUA:

LEHHOCTHOTO OTHOIIEHUS K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYyYHOMY HACJIEIWIO, NMOHUMAaHUS 3HAYEHUS XUMHUUYECKOU
HAyKUd B KU3HH COBPEMEHHOT0 OOIECTBa, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM
uHpopMane! o TepeoBbIX JOCTHKEHUSIX U OTKPBITHSAX MHPOBOM U
OTCUECTBEHHON XWMHH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX OO0
YCTPOMCTBE MUpa U OOIIECTRA;

2) TpaKIaHCKOT0 BOCTIMTAHUS

NPEJCTABICHUS O COLMAJIbHBIX HOpMax W MpaBUJIaX MEKIMYHOCTHBIX
OTHOIIIEHWA B  KOJJIGKTMBE, KOMMYHHUKATUBHOW  KOMIIETEHTHOCTH B
OOIIECTBEHHO IMOJIE3HOM, y4eOHOUCCIEeN0BATEIbCKON, TBOPUYECKON M APYTrHX
BUJAX JI€SITEIbHOCTH, TOTOBHOCTH K pa3HOOOPAa3HON COBMECTHOM €SI TEIbHOCTH
IIPU BBIMIOJTHEHUU YYEOHBIX, TO3HABATENbHBIX 3a/1a4, BBITIOJHEHUN XUMUYECKUX
AKCIEPUMEHTOB, CO37JaHUM  y4eOHBIX  TPOEKTOB, CTpEMIJIEHUSI K
B3aMMOIIOHMMAHUIO ¥  B3aMMOIIOMOIIM B  TIpollecce ATOM  y4eOHOM
NEeATEIbHOCTH, TOTOBHOCTU OIIEHUMBATH CBOE MOBEIEHHE WU IOCTYNKH CBOUX
TOBAapHUIIEH C MO3ULIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS
ITOCJICICTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHUPOBO33PEHUYECKHE MTPEACTABICHUS O BEIIECTBE U XUMUYECKOW PEAKIINH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIISIIOLIUE
OCHOBY ISl TOHUMAaHHMsI CYIIIHOCTH HAYYHOU KapTHHBI MUPA, MIPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IMPUPOABI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOTHOM CPEION, O POJIM XMMHH B MO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

NO03HABAaTEIbHbIE MOTHUBBI, HAlPABJICHHbIE HA IOJIYYEHHWE HOBBIX 3HAHUU
M0 XWMHUH, HEOOXOAWMBbIC I OOBSICHEHHS HAOIIOAAEMBIX TMPOIECCOB U
SBJICHUM, TO3HABATEIHbHON, MHPOPMAIMOHHON M YUTATEIBCKOW KYyIbTYpPHI, B
TOM UYHCJE HaABBIKOB CaMOCTOATEIbHOW pabOThl ¢ Y4YEOHBIMH TEKCTAMH,
CIPaBOYHOM  JINTEPAaTypoi,  JOCTYIHBIMU TEXHUYECKUMHU  CpPEICTBAMU
WH(OPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYCHHWIO W TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOEKTHOW ©  HCCIEA0BATEIBCKOU
JESTENHPHOCTH, K OCO3HAHHOMY BHIOOPY HANPaBICEHHOCTH U YPOBHS O0y4YeHUS B
JIaJIbHEUIIIEM;

4) ¢popmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KU3HHW, OTBETCTBEHHOI'O OTHOIIEHUA K CBOEMY
3I0POBBIO0, YCTAHOBKHM Ha 3J0pOBbI 00pa3 *KU3HU, OCO3HAHUE TMOCJIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIUEK (YMOTPEOJIEHUS aJKOroJisl, HAPKOTHKOB,



KypeHHusi), HEOOXOJUMOCTU COONIIOAEHUS TMpaBWyl OE30MAaCHOCTH  MpHU
oOpaIieHny ¢ XMMUYECKUMH BEIIeCTBAMH B OBITY M peajbHOU JKU3HM;

5) TpyA0BOr0 BOCIIUTAHUSI:

HMHTEpEC K MPAKTUYECKOMY HU3yUeHUIO mpodeccuil u Tpyaa pazIuyHOTO
poja, yBaXeHUE K TPYIAY U pe3ysibTaTaM TPYAOBOM JIESITEIBHOCTH, B TOM YHUCIIE
Ha OCHOBE NPHMCHCHUS MPEIMETHBIX 3HAHWH 10 XUMHH, OCO3HAHHBIN BBIOOD
WHIUBUIYAIbHOH  TPAacKTOPUH TPOJMOJDKCHHS 00pa3oBaHHs C  YIETOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XUMHUHU, OOIIECTBCHHBIX HHTEPECOB U
MoTpeOHOCTEH, YyCHemHoW MNpodhecCCUOHANBHOM JESITEIBHOCTH W Pa3BUTHUS
HEOOXOIMMBIX YMEHHUH, TOTOBHOCThH aJalNTHPOBATHCS B MPOQPECCHOHAIBHOU
cpene;

6) PKOJIOrHYECKOr0 BOCIIUTAHUS:

AKOJIOTUYECKHU 11eJ1IeCO00pa3HOEe OTHOIICHUE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUS, TOHUMAHUE IIEHHOCTH 3JJ0POBOTO
u Oe3omacHoro odpasa >KM3HU, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY
br3UYECKOMY U TICUXUYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS
npaBui 0€30MacHOrO TMOBEACHUS TpU paboTe C BEleCTBaAMH, a TaKXe B
CUTYaIUsX, YTPOKAIOIIUX 30POBBIO U )KU3HHU JIFO/ICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, ITOJTy4acMbIe TIPH U3yUYCHUN XUMUH, IS
peleHus 3ajad, CBS3aHHBIX C OKPYXKAWOIIEH TMNPUPOJHOU Cpenou, s
MOBBIIICHUSI YPOBHSI JKOJIOTUYECKOM KYJIBTYPhl, OCO3HAaHHS TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX NpOoOJIeM M MyTEeH HX PEIICHHs] TMOCPEIACTBOM
METOJIOB XMMHH, KOJOTHYECKOT'O MBIIIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS MM
B TI03HABATEIbHON, KOMMYHUKATUBHON U COLIMATILHOMN MPaKTHKE.

METANPEIAMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaMeTHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC JIJIS
dbopMHUpOBaHUS MHUPOBO33pPEHUST OOIIEeHAy4YHbIEe TMOHATUSA (3aKOH, TeOopus,
NPUHIINI, TUMOTe3a, (GakT, cUcTeMa, Mpolecc, JKCIEPUMEHT U JpYroe.),
KOTOpBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeaMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHUM M3 OTUX MpeaMEeTOB  (POPMUPOBATH
NpE/ICTaBlIEHHE O LEJOCTHOW HAy4YHOW KapTUHE MHUpPA, W YHHUBEPCAIbHBIE
yueOHbIe JaeWcTBUS (IO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTHUBHBIC),
KOTOpBIE O0ecrneunBaloT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOU NESITETbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble JJoruuyeckue aelicTBUA:

YMEHHS WCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBINIJICHUSI TIPU OCBOCHUU
3HAHHI: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHI (BBIACIATh UX XapaKTEPHbBIE
MPU3HAKH, YCTAHABIUBATH B3AUMOCBSI3h C IPYTUMU TIOHSTHSIMU), UCIIOJIb30BATh
MOHATHS TSI OOBSCHEHUS OTACNbHBIX ()aKTOB U SIBJICHHH, BRIOUPATh OCHOBAHUS
U KpUTEpUH IS KIACCU(UKAIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKHX
peakinii, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIE CBS3U MEXIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTHYECKUE PACCYXKAeHUS (MHAYKTHUBHBIC, NIETyKTUBHEIE,
0 aHAJIOTHH ), JCJIaTh BHIBOJIBI M 3aKITIOUCHUS;

yMEHHE TPUMEHSTh B MPOIECCe TMO3HAHUS TOHATHS (MIPEAMETHBIC U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, KCIOJb3yeMbIE B
XAMHH, TPeoOpa3oBbIBATh IMHPOKO MPUMEHSEMbIE B XUMHUU MOJEIbHBIC
MPEACTaBICHUS — XUMUYECKHI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYecKas (popmyna
U ypaBHEHUE XUMHUYECKOW pEaKIWH — MPHU PEHIeHUU y4eOHO-TI03HABATEIbHBIX
3amay, C y4ETOM OTUX  MOJENBHBIX TPEJICTABICHUN  BBISIBISATH U
XapaKTeprU30BaTh CYIICCTBEHHBIC MPU3HAKH W3Y9aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XHMHYECKHUX PpEaKlUi, BBIABISATH  OOIIUE
3aKOHOMEPHOCTH, MPUUYUHHO-CIIC/ICTBEHHbIE CBSI3M U MPOTUBOpPEYHUST B
M3y4aeMbIX MPOIeccax U SIBICHUSIX.

ba3oBble ucciiefoBarebCKue 1eMCTBUSA:

yYMEHHUE HUCMOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA
MO3HAHMS, a TaKK€ B KA4eCTBE OCHOBBI Jisi (hOPMHUPOBAHHUS THUIMOTE3bI IO
MIPOBEPKE MPABMIHLHOCTH BBICKA3bIBAEMBIX CYKICHUU;

npuoOpeTeHne OMbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKUX DJKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (PopMyanpoBaTh 00001IEHUs
U BBIBOJIBI TIO pe3yJbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBaHUS, COCTABIISAThH
OTYET O MpoJIeTaHHOU padoTe.

Pab6ora ¢ undopmanumeii:

yMEHUE BBIOMpATh, AHATU3UPOBATH U HHTEPIPETHUPOBATH WH(OpPMAIIHIO
pa3IUYHBIX BUJOB W (GOpPM TNPEACTABICHUSA, TMOJy4YaeMyl U3 Pa3HbIX
UCTOYHUKOB (HAYYHO-TIOMYJIApHAsl JIMTEpaTypa XUMHUYECKOr0 COJIep)KaHuUs,
CIpaBOYHBIE ToOCOOHUs, pecypchl VHTepHETa), KPUTUYECKH OIICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TPUMEHSThH Pa3IMYHbIC METOJbI U 3aIIPOCHl TIPHU MOUCKE U 0TOOpE
uH(OpMalMK U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX ISl BBITOJHEHUS
y4eOHBIX U MTO3HABATEIbHBIX 33/1a4 ONpPeIeIEHHOTO THIa, TPUOOPETEHUE OTbITa
B 00JIaCTH HCMOJB30BaHUs MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOH AKTUBHOTO WCIIOJB30BAHUS PA3JUYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy mpeAcTaBICHUS
UHGOpMAIIMK ¥ WJUTIOCTPUPOBATH pEHIaeMbIE 3a/1adyd HECJOKHBIMU CXEMaMH,
auarpaMMami, IpyrumMu ¢popmamu rpaduki ¥ KX KOMOMHAIUSMU;

yMEHHE UCIOJIb30BaTh W aHaJU3UpOBaTh B TMpolecce y4yeOHOH U
UCCJIEN0BATENBCKON NEeATENbHOCTU uH(pOpMAIIIIO 0 BIIMSIHUU
IPOMBILIJIEHHOCTH, CEIbCKOIO0 XO34MCTBAa W TPAaHCHOpPTa HA COCTOSIHUE
OKPY’KAIOIIEH PUPOIHON CPEIBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA:

YMEHHS 3a/laBaTh BONPOCHI (B XOA€ Auajora W (Wiu) JUCKYCCHUM) IO
CYLIECTBY OOCY>KIaeMoil TeMbl, (HOpPMYJIMPOBATh CBOU  MPEIJIOKECHUS
OTHOCHUTEJIBHO BBINOJHEHHUSI IPEIJIOAKEHHON 3a/1a4H;

YMEHUSA TMPEACTaBIATh I[OJIYYEHHBIE PE3YyJbTaThl [O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JellaThb MPE3CHTALNIO
pPE3YNIbTATOB BBITIOJIHEHUSI XWMHUYECKOTO JKCIIEpUMEHTa  (J1abopaTOpHOTO
OTIBITA, JIA0OPATOPHON PAOOTHI MO MCCIIECIOBAHUIO CBOMCTB BEIIECTB, YIYCOHOTO
MIPOEKTA);

YMEHHS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MMO3HABAaTEIBHOM W  HCCIENOBATEIIbCKOM  AESATEIbHOCTH MNpPU  PEHICHUU
BO3ZHUKAIONIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB U COTIACOBAHUS
no3unuii  (0OCYXJIeHHs, OOMEH MHCHHUSMH, «MO3TOBBIC  IITYPMBbIY,
KOOpAWHAIMS COBMECTHBIX JEUCTBUM, OINpEIEICHUE KPUTEPUEB MO OILICHKE
KauecTBa BHITIOJIHEHHON PabOThI U IPYTHUE).

PeryasiTuBHbIC YHUBeEpPCaJIbHbIe YUeOHbIE 1eiiCTBHS:

YMEHUE CaMOCTOSITEBHO OMpPEAEIATh LENU JESITENbHOCTH, TJIaHUPOBAT,
OCYLIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BRIOMpaTh HanOoJee 3(pPeKTUBHBIC CTIOCOOBI pelIeHUsT YICOHBIX
Y MO3HABATENbHBIX 334, CAMOCTOSITEIbHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEIIOKEHHBIA AITOPUTM JACHUCTBUM MPU BBITIOJHEHUU 3aJaHUN C YYETOM



MOJIyYEHHUSI HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLIEHUBATh COOTBETCTBUE MOJYUYCHHOTO pE3yibTaTa 3asBIICHHOM LIEJIH, YMEHHE
WCMOJIb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI, MPEMJIAracMbleé B  YCIOBUH
3aJJaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 00S3aTEIBLHOIO

CoJlep KaHMsl, YCTaHOBJIEHHOTO JaHHOH (enepasbHOM paboyel Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCSA HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI
neucTBuil, crneuuduyeckue Uil MPeAMETHOM 001acTu  «XUMHS», BUIBI
NEATENBHOCTA IO TMOJYYEHHUIO HOBOTO 3HAHMS, €ro HWHTEpIpETalNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIUYHBIX YYCOHBIX U HOBBIX CUTYAIIHUSX.

K xonmy oOydenusi B 8 kjacce mpeiaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaKaTh CPOPMHUPOBAHHOCTh y O0YUAIOIITUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, TPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASL U HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIpHAasT Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSPHAS
Macca, MmaccoBasi JOJIsI XMMHYECKOrO JJIEMEHTa B COEIMHEHUH,
MOJSIDHBIA ~ O0BEM, OKCH/I, KHUCJIOTA, OCHOBAaHHE, COJIb,
3JIEKTPOOTPULIATEILHOCTh, CTEIICHb OKUCIICHUS, XUMHUYECKasi PeaKilus,
KJ1accu(pUKaIis peakiuii: peakiiuu COeIUHEHUS, PEaKIIUU Pa3I0KEHHUS,
peaKIuu 3aMelleHus, peakiuu OOMeHa, DK30- M IHIAOTCPMHYECCKUE
peakIuu, TeroBoi d(eKT peakiuu, Sapo aToMa, HIEKTPOHHBIN CIION
aToMa, aTroMHas oOpOWTanb, paaUyC aTomMa, XHMHUYECKas CBS3b,
IOJISIPHAsi U HENOJIIpHAas KOBAJEHTHAs CBs3b, WOHHAs CBS3b, WOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas [J0Jisl BellecTBa (MpOLEHTHAs
KOHLICHTpAILIMs1) B pACTBOPE;

e WUIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATUH U
IIPUMEHSATH 3TH NOHATHSI IIPU ONIMCAHUU BELIECTB U UX IPEBPALICHUM;

e HCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIUKY JUIsl COCTaBJICHHUS (QopMyI
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

e ONpENeNsiTh BAJICHTHOCTH aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSAX, CTENEeHb OKHUCIEHUS DJIEMEHTOB B  OMHApHBIX
COCMHEHUAX, NPUHAICKHOCTh BELIECTB K OINPEACIEHHOMY KJIacCy
COeMHEHUN MO (QopMylaM, BUA XUMHYECKOW CBSI3M (KOBaJICHTHAs U
MOHHAs1) B HEOPTAaHUYECKUX COECUHEHHUSIX;

e packpeiBaTh cmbica Ilepuoamueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBHCUMOCTH CBOWCTB
XUMHYECKHUX JIEMEHTOB OT UX MOJ0keHus B [lepuoanyeckoit cucreme,
3aKOHOB COXPAaHEHUSI MACChl BELIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTraJipo;

e ONHUCHIBaTH W XapakTepusoBaTh TabmuuHyro (opmy Ilepuomnueckoit
CHCTEMBbl XHMHUYECKHUX JJIEMEHTOB: pPa3JIM4aTh NOHATHUS «TJIaBHas
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynna)», mainbie
1 OOJIBIIIE TEPUOIbI, COOTHOCUTh 0003HAYCHHSI, KOTOPhIE UMEIOTCS B
tabmune «llepuoamyeckas cucrema XuUMHYecKuX 3iemeHToB J[. H.
MenzaeneeBa» € YUCIOBBIMH XAPAKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsii slpa, oOllee Yucio
ANEKTPOHOB U PACHPEICIICHHE UX 10 AIEKTPOHHBIM CJIOSAM);



K

KJIacCU(UIMPOBATh  XUMHYECKHE  3JIEMEHTbl,  HEOPraHUYECKHE
BELIECTBA, XUMUYECKUE PEAKIMH (T10 YUCTY U COCTABY YYaCTBYIOLIUX B
pEeaKklUy BEILECTB, M0 TEMIOBOMY 3 dekTy);

XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XMMHUUYECKUE CBOMCTBA BEIIECTB
pa3IUYHBIX ~ KJIAaccoB,  MOATBEP)KIAs  ONUCAaHUE  NpUMEpaMHu
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIHII;
OPOrHO3UPOBATH  CBOMCTBA BEUIECTB B  3aBUCHUMOCTH OT HX
KayeCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHYECKHUX
IPEBPAILEHUI B Pa3IUYHbIX YCIOBUSIX;

BBIUUCISATh OTHOCHUTENIbHYIO MOJIEKYJSIDHYI0O U MOJSIPHYIO MacChl
BEUIECTB, MAacCCOBYIO JOJIO XHUMHYECKOrO »JJIeMEeHTa 1o ¢dopmyre
COEIMHEHHS, MAaCCOBYIO JIOJII0 BeEllecTBa B pacTBOpE, MPOBOJAUTH
pacy€Thl IO YpaBHEHUIO XUMUYECKON PEaKIUY;

OPUMEHSITh OCHOBHBIE ONEpPallMd MBICIUTEIbHON JEeATEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHUEe, 0000IlIeHHe, CHUCTEeMAaTU3aluIo,
KJIacCU(UKAINIO, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3eH — s
U3Y4YEeHHs] CBOWCTB BEIECTB M XMMUYECKHX pPEAKIUH, €CTECTBEHHO-
Hay4yHble  METOJbl ~ TO3HAHUSA —  HaONIOZEHUE,  U3MEpEHUeE,
MOJIETMPOBAHKE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN);

clieloBaTh  IpaBUjiaM  IMOJIb30BAaHUS ~ XUMHUYECKOM  TMOCyIoll |
nabopaTopHbIM OOOpPYJOBaHUEM, a TaKKe MpaBWIaM OOpalIeHHs C
BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUUSAMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XMUMHYECKUX OMNBITOB IO TMOJYYEHHIO M COOMPAHHIO
ra3oo0pa3HbIX BeHIECTB (BOJOpPOAA W KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOpPOB C  OINpEAENEHHON MaccoBOM Jojied  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOJUTH XUMHUUYECKHE IKCIIEPUMEHTHI 110
pacmo3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TMOMOIIBIO
UHANKATOPOB (JIakMyc, (peHoN(TanenH, METHIOPAHX U IPYTHeE).

KOHIly 0OyueHusi B 9 KJjacce TpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

PAcKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSITUH: XUMHUYECKHM
AJIEMEHT, aTOM, MOJEKyJa, MOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUUATEIbHOCTh, CTEIEHb
OKHCJICHUS, XUMHYECKas peakius, XUMUYECKass CBsI3b, TEIJIOBON
s ekt peakiuu, MOJb, MOJSPHBIA O0BEM, PACTBOP, SIEKTPOIHUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOJUTUYECKAS TUCCOLUUALMS, PEAKIIUU HOHHOIO
oOMeHa, Karajau3aTrop, XWMHUYECKOE paBHOBecHE, OOpaTHUMbIe U
HeoOpaTUMBIE PEAKIUU, OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIC PEaAKIIUH,
OKHCJIUTENh, BOCCTAHOBUTENb, OKHUCIECHHE M  BOCCTAHOBJICHHUE,
aloTponusi, aM(pOTepHOCTh, XHUMHYECKas CBs3b  (KOBaJeHTHas,
WOHHAsl, MeETaJuIM4ecKas), KpUCTAINIMYECKass pelIETKa, KOppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XWUMHMYECKOM pEaKUHUH, MPEIEIbHO
nonyctuMast konuentpamusa [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX TMOHATHI U
OPUMEHATH 3T MOHSTHS MIPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJMKY JUIsl COCTaBieHUs (opMmyi
BEILIECTB U YPABHEHUN XUMHUUYECKNUX PEAKIIHM;

ONpeAensiTh BaJCHTHOCTb M CTEINEHb OKUCICHUS XUMHYECKUX
3JIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOTO COCTaBa, IPUHAIICKHOCTD
BEILECTB K OMNpENeIEHHOMY KJIacCy COEIMHEHUH mo (opmynam, BUL
XUMUYECKOU CBSI3U (KOBAJICHTHAs, HOHHAs, METAJUIMYECKasi) B



HEOPraHUYECKUX COCAMHEHUAX, 3apsii HOHA M0 XUMUYECKoU (opmyie,
XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX COCAUHEHUM,
THUI KPUCTAITUYECKON PEIIETKU KOHKPETHOTO BEIIECTBRA;

packpbiBaTh cMbIci Ilepuomnueckoro 3axona JI. 1. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHUMAHUE: OIUCHIBATH M XapaKTepU30BaTh
Tabnnunyo Gopmy Ilepuoanyueckoil CUCTEMbl XUMHUECKUX JIEMEHTOB:
pasznuyarth MOHATHUS «TJaBHas noarpynna (A-rpynmna)» u «mnoOodyHas
noarpynna (b-rpymnma)», Manble U OOJbIIME MEPUOAbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpbIE HMEIOTCA B MEPUOJUYECKOW Talmuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHYECKHX
AJIEeMEHTOB (COCTaB W 3apsa d1pa, o0llee YHCIO 3JIEKTPOHOB U
pacripefielieHue HX 10 DJJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIue
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB DJIEMEHTOB U UX COCTUHEHUN B
npejaeiax MajblX MEPUOJOB U TJABHBIX MOATPYII C yUETOM CTPOCHUS
WX aTOMOB;

KIacCU(PUIIUPOBATh ~ XMMHUYECKHE  DJIEMEHTHI,  HEOpraHUYeCKue
BEIECTBAa, XUMUYECKHUE PeaKIuu (10 YUCIY U COCTaBy y4acTBYIOIIUX B
peaKIuu BEIIECTB, MO TEIIIOBOMY 3((EKTy, M0 U3MEHEHUIO CTeNeHen
OKHUCJICHUS] XUMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIMIKME U CCIUUIESCKUE XUMHYECKUE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJTBEPXKJasl ONHUCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaAKINN;

COCTaBIIATh YpPAaBHEHUS DIEKTPOJIUTUYECKOW JUCCOLMALUM KHUCIIOT,
miesioueil M cojiel, TMONHBbIE M COKpAlIEHHBIE YpPaBHEHUS peaKIIHii
MOHHOTO  OOMEHa, ypaBHEHHMS  peakiui,  MOATBEPKIAIOLIUX
CYIIIECTBOBAHHE T€HETHMUYECKOW CBA3M MEX]Y BEIIECTBAMH Pa3IUYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MIOCPEJICTBOM COCTABJICHHUS JIEKTPOHHOTO OajaHca 3THX PEaKIu;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOEHUA,
BO3MOXHOCTHU TPOTEKAHUS XUMHUYECKUX MPEBPALIEHUN B PA3THUUYHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCHTEIIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAacChl
BEIIECTB, MAacCOBYIO JIOJII0 XMMHYECKOTO »dJieMeHTa 1o (opmyie
COCIMHEHUS, MAaCCOBYIO [IOJII0 BEIIECTBA B PAacTBOpPE, IMPOBOJIUTH
pPacy€Thl O YPAaBHEHHUIO XUMUUYECKOUN peaKklny;

coOMOaTh  MpaBHWJIa  TOJIB30BAHUS ~ XUMHYECKOW  TOCYION |
nabopaTopHbiM 00OpYJOBaHWMEM, a TaK)Ke TMpaBuUia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSMU IO BBINOJIHEHUIO
1a00paTOPHBIX XMUMHYECKHUX OMNBITOB IO TOJYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO Ta3a);

OPOBOJIUTh  PEAKLHUM, TOATBEPKAAIONIME KAYECTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACIO3HABAaTh OMNBITHBIM MYTEM XJIOPU-,
OpoMua-, wommMa-, KapOoHar-, ¢docdar-, cuamkar-, cymabdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB;
OPUMEHATh OCHOBHBIE ONEPAIlMUd MBICIUTEIBHON JEATEIbHOCTH —
aHaliu3 M CHUHTE3, CpaBHEHHE, OOOOIleHHEe, CHUCTeMaTU3allUIo,
BBISIBJICHHE TIPUUYUHHO-CIICICTBEHHBIX CBSI3€H — ISl U3YUYEHUSI CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO]IbI



MO3HaHUS — HaOJIOJEHUE, U3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT
(peanbHbIN 151 MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanue KoJsnyecTBo 4acos
Ne DJIeKTpOHHbIe (L (POBbIE)
Pa3ie/ioB U TEM KoHTpoibHbIE IIpakTHyeckue
n/n Bcero o0pa3oBaTesibHbIE Pecypchl
NporpamMmbl padoTbI padoThI
Paznen 1. [lepBonayanbHble XUMUYECKHE TOHITUHSA
XuMust — BaxkHast
11 00J1aCTh €CTECTBO3HAHUS 5 5 bubnuorexa [JOK
' U TIPaKTHIECKOM https://m.edsoo.ru/7f41837¢c
JESITETFHOCTH YeJIOBEKa
19 BemecTBa 1 xXuMu4eckue 15 1 bubnuorexa [JOK
' peakIuu https://m.edsoo.ru/7f41837¢
Hroro no paznmeny 20
Pa3nen 2. Baxkneiinue npeacTaBuTe/ M HEOPraHMYECKUX BelllecTB
51 Bosznyx. Kucnopoa. 6 bubnuoreka [IOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o 3 1 bubnuoreka [IOK
' KHCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
23 Bopa. PacTBopsl. 5 1 1 bubnuoreka [IOK
' [TonsiTre 06 OCHOBaHUSAX https://m.edsoo.ru/7f41837c
OcCHOBHBIE KJTacChl Bu6 OK
24 HEOPraHUYECKUX 11 1 1 nommoreka L{

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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Wroro mo paznery 30

Paznen 3. Ilepuonuyeckuii 3axon u llepuogunyeckas cucrema xumuieckux 3j1emenToB /I. U. MenaeneeBa. CTpoenune aToMoB.
XumMnueckas cBsi3zb. OKHCJINTEIBbHO-BOCCTAHOBUTEIbHbIE PEaAKIIUH

[Tepuonnueckuii 3aKOH U

[Iepnonnueckas cucrema
bu6morteka [IOK

3.1
XUMHHECKHIX STEMCHTOB 7 https://m.edsoo.ru/7f41837¢c

. 1. Menneneena.

Crpoenue atoma

XUMHYECKASA CBA3b.

OKuCIUTEITHHO- bu6nhttps://m.edsoo.ru/7f41837cuot
3.2 8 1
BOCCTaHOBUTEJIbHBIE exa [{OK
peakiuu
bu6moreka [{OK
Hroro mio paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO

YACOB 10 [TIPOTPAMME 68 4 5
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9 KJIACC

HaumenoBanue

KoaunuecTBo 4acoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
Pa3ie/ioB U TEM KoHTpoibHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTesibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo M XMMHYECKHE PeaKIHH
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeloB https://m.eds00.ru/7f41a636
Kypca 8 kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorera I[IOK
' P . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKITUi
DJIEKTPOJMTHYECKAs
13 JIUCCOIIHALIHS. 3 1 1 bu6mmoreka [{OK
' XUMUYECKUE PEaKlu B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro mo pazneny 17
Pa3pen 2. HeMeTa/JILI M UX COeIUHEHUS
OO61rast XxapakTepUCTHKA
P P bubnuorexa [JOK
2.1 XUMHYECKUX DJIIECMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. I'anorenst
OO6mrast XxapakTepUCTHKA
B P P bubmuorexa [JOK
2.2 XUMHUUYECKHUX IJIEMEHTOB 6

VIA-rpynner. Cepa u eé

https://m.edsoo.ru/7f41a636
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COCTMHCHUS
OOm1ast xapaKTepUCTHKA
53 XUMHUYECKUX JIEMEHTOB 7 bu6mmoreka [IOK
' VA-rpynmsl. A3or, https://m.edsoo.ru/7f41a636
dhocdhop u ux coenuHEeHUs
OO011as XxapakTeprucTuKa
XUMHUYCECKUX DJIEMEHTOB By 10K
nonIroTeKa
2.4 IVA- .Y
rp}:HHH riepoaH 8 https://m.edsoo.ru/7f41a636
KpEMHUH U BX
COCTMHECHUS
Hroro no pazneny 25
Pa3znen 3. Metasiibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METaJIOB https://m.edsoo.ru/7f41a636
3. Baxneiimmne MeTaibl 1 16 bubnuorexa [JOK
' UX COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paznmeny 20
Paznen 4. Xumus u okpy:kaomas cpeaa
41 BemecTBa n matepuans B 3 bubnuoreka [IOK
' JKM3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmiorexa LIOK
P P https://m.edso0.ru/7f41a636
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
» Xumus, 8 knacc/ Pynsuruc I'.E., ®enpaman @.I'., AkimonepHoe o6miectBo «M3narensctBo «IIpocsemienne»
* Xumus, 9 knacc/ Pynasurtuc I'.E., ®enpaman @.I'., Akiinonepuoe odiectBo «M3narensctBo «IIpocBemnienne»

Xumus. 8 kiacc: yueb. nis obmeo0pazoBatenbHbix yupexaenuii / O.C. ['abpuensH. - 3-e usf., ctpeoturl. - M.:

Hpoda, 2022. - 286 c.

Xumua. 9 knacc: yueb. ana obuieobpasosaTesnibHbix yupexaeHnin / 0.C. FabpuensH. - 3-e usa,, ctpeotvn. - M.: poda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJISA

1. I'abpuensn O. C., Bocko6oitankosa H. I1., Amykosa A. B. HacTonpHast kHura yaurens. XuMmus. 8 KiI.:
Metoaudeckoe rocooue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., Amykosa A. B. Terpanpb nis 1a00paTOpHBIX OMBITOB U MPaKTHYECKUX padoT. 8 kii. K yuyeOHuky
0. C. T'abpuensina «Xumus. 8 kinace». M.: [poda, 2022.

3. N'abpuensn, O. C. Metoauueckoe mocodbue k yueonuxy O. C. 'abpuensna «Xumus». 8 kinacc / O. C. ['abpuensH. —
M. : Ipoda, 2021. — 109.

4. TI'abpuensH, O. C. Metoauyeckoe nocooue k yueonuky O. C. 'abpuensaa «Xumus». 9 kimacc / O. C. 'abpuensn. —
M. : Ipoda, 2021. — 108.

5. Xumus : TexHosjorudeckune kaptel K yaeonuky O. C. ['abpuensna «Xumus. 8 xiacey» : Meroamdeckoe mocooue / JI.

N. AcanoBa. — M. : Jlpoda, 2020



6. Xumus : TexHosornveckue kapthl kK yueOuuky O. C. 'abpuensna «Xumus. 9 kinace» | Mmetoauueckoe nocoodue / JI.
N. AcanoBa. — M. : lIpoda, 2018
7. Xumusi. 8 xi.: KoHTposbHBIE U TIpoBepouHbIe padoThl K yueOHuKy O. C. ['abpuensna «Xumus. 8» / O. C.

I"abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022,

8.I'apa H.H. Xumus: 3agaunuk ¢ «nomomHukoM»: 8-9 knaccel / H.H. I'apa. — M.: [IpocBemienue.

9.Pagenkuiit A.M. Xumusi: nuaaktudeckuit marepuai: 8-9 ki. / A.M. Pageukwuii. — M.: [Ipocserienue.

10. I'apa H.H. Xumus. Ypoku: 8 xi. / H.H. I'apa. — M.: Ilpocsemienue.

11.T'apa H.H. Xumus. Ypoku: 9 k. / H.H. I'apa. — M.: [Ipocserienue.

12.bopoBckux T.A. Tectol o xumuu. [lepBoHavyansHbie XuMudeckue nousatus. Kucinopoa. Bogopon. Boaa,
pactBopbl. OCHOBHBIE KJIaCChl HEOpraHUdecux coequHeHuit: 8 ki1.: k yueOnuky I'.E. Pym3utuca, ®@.I'. ®enpamana
«Xumus. 8 knaccey. — M.: 3narenbctBo «OKk3amen», 2010.

13. bopoBckux T.A. TecTbl 1o XUMHUHU. DISKTpOIIUTHYECKas Auccormanus. Kucmopon u cepa. Azot u docdop.
VYrnepon u kpemuuii. 9 knacc: k yaeOnuky ['.E. Pynsurtuca, @.I'. @enpamana «Xumus. 9 knacey. — M.: M3gaTenscTBo
«Dxk3ameny, 2011.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
bubnmmoreka IJOK

https://m.edsoo.ru/

https://fioco.ru/

(fipi.ru) ®UITN



https://infourok.ru/

Oo6pazoBapuym https://obr.nd.ru/

DieKTpoHHO- OnbIroTeuHas cuctema https://znanium.com/

denepanbHblii IEHTP HHGOPMAIIMOHHO-00pa30BaTeNbHBIX pecypcoB http://fcior.edu.ru/

«Poccuiickas 35eKTpoHHas mkosay. https://resh.edu.ru/

http://www.chemnet.ru T"azeta «Xumus» u caiit a1 yuurens «5 uny Ha ypoK XHMHN)
http://him.1september.ru Enunas xomnekuus LIOP: TIpeameTHas KOmmeKust « XUMUS
http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HbIE SKCIIEpUMEHTHI: XuMHus. Kosutekiums
Poccutiickoro o01eo06pa3oBaTebHOTO MOpTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}FO. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickas onuMiinaza mKOJIbHUKOB 10 XMMHH

http://chem.rusolymp.ru Opranndeckas XMMHUS: dJCKTPOHHBIA YUeOHUK JJIs CPEIHEH IIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: SJICKTPOHHBIA YICOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJUTeIK: XUMHUS

http://www.chemistry.ru JluctaHIinoHHAs OJIMMITHAA [T0 XUMHH: TEIICKOMMYHUKAIIMOHHBIA 00pa30BaTeIbHBINA TPOCKT

JOKYMEHT MOAMVCAH SMIEKTPOHHOM MOAMMCHIO

MYHULUNAJIbHOE BHODKETHOE OBLLIEOBEPA30BATEJ/IbHOE 07.09.23 21:46 (MSK) Ceptudukat 1E595BFBF2843B68CBDB8B38FB62D864
YYPEXXAEHUE "BYPAKOBCKASl CPE[HSAS1 OGLLIEOGPA30BATEJIbHAS

LLUKOJIA CMACCKOIrO MYHULUMMNAJIBHOIO PAIOHA PECMYB/IMKWN

TATAPCTAH", VBaHoBa MapvHa BnagumuposHa, JvpekTop
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