PaceMOTpeHa Ha [Npuusra wa 3acesannn  YTBEPKJAIO:
34Ce/laHNH IIKONBHOrO  neaaroruyecxoro cosera  Ju P LIKObE:

METO/IHHECKOrD TMpotokoa Ne | C.M.bauaea
obveaunenus yuureneii ot 30.08.2024 ka3 Ne 104
€CTeCTBEHHO~ ot 30.08.2024

MaTeMaTH4YeCKOro LHKIA
[Tporokon Nel or

JI.E.bauaes

PABOYASA [IPOI'PAMMA

10 XHMHH,

(HAIBEHNG Yefe0ro peaseTn
Yuen0ro Kypca (B TOM UNCAE BHEYPOSHON ASATENRHICTH), |
yuefnoro moayns)

9 kaacc
yunrens bauaesoii Ceetnansl Muxaitiosisi

[QEaTHN, WX, CTHSETIO YHHICA)

2024 roa



Conepxanue y4eOHOro npeamera

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuil 3akoH. [lepuoanueckas cucrema xumMudeckux snemeHTos /. 1. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKUX JJIEMEHTOB IEPBBIX TPEX
NEPUOJOB, Kajlus, KaJbLUsid U HMX COEIAMHEHUH B COOTBETCTBMM C IIOJIOKEHUEM OJJIEMEHTOB B
[Teproanueckoi cucTeMe U CTPOCHUEM X aTOMOB.

CrpoeHue BewiecTBa: BHUABI XUMHUYECKOM CBsI3U. THNBI KPUCTAUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XMUMUYECKIE CBOWCTBA BEIECTB,
OTHOCSILIUXCSA K PAa3IMYHBIM KJIAaCCaM HEOPraHWYECKHX COCIUHCHMM, TEeHETUYeCKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XMMHYECKMX peakUUi MO pa3lIuyHbIM IpHU3HAKaM (MO0 YMCIYy M COCTaBY
YYaCTBYIOUIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY I(PQEKTy, O U3MEHEHHUIO CTETEHEH OKHUCICHUs
XMMHUYECKHUX 3JIEMEHTOB, 110 OOPAaTUMOCTH, IO YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUECKUE
peakuuu, TEpPMOXUMUYECKUE YPABHEHMSL.

[Tonsatne o ckopocT XuMHYeckoil peakuuu. IloHsTHe 00 0OpaTUMBIX M HEOOpaTHUMBIX
XUMHUYECKHUX peakiusax. [IoHsATHE 0 rOMOreHHBIX M reTepOoreHHbIX peakuusax. [lonsrtue o karanuse.
[TonsiTe 0 XuMHU4YeCKOM paBHOBecuu. PaKTOpBI, BIMSAIOIIME HA CKOPOCTh XMMHYECKON PEaKUuu U
M0JIO’KEHNE XUMUYECKOTO PaBHOBECHSL.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUMU, 3JIEKTPOHHBIH  OajdaHC  OKHMCIMTENbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocCTaBlI€HHE YPaBHEHHH  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIB30BaHUEM METO0/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3NEKTPONIUTUYECKON AMCCOLMALMU. OJIEKTPOJIUTHI M HEIEKTPOJauThl. KaTtuonsl,
AHUOHBI. MexaHu3M AMCCOLMALMM BELIECTB C Pa3IW4YHbBIMU BUAAMH XUMHUYECKON CBsA3H. CTeneHb
quccouranuu. CUibHbIE U c1a0ble 3J1EKTPOIUTHI.

Peakiun nOHHOro oOMeHa. YCIIOBHMs INMPOTEKaHWsl peakluid HMOHHOrO OOMEHa, MOJHbIE U
COKpalllEHHbIE HOHHBbIE ypaBHeHUs peakuuil. CBOICTBa KHCJIOT, OCHOBAaHUN U COJiell B CBETE
npecTaBiIeHu 00 3IEKTPOIUTHUECKON qucconanuu. KauecTBeHHble peakuuy Ha HOHbI. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJIEIISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUUECKUX BEIIECTB — METAJUIOB
U HeMeTauloB (rpadura M ajMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHsl), HCCIEelIO0BaHHE
3aBUCHUMOCTH CKOPOCTH XMMHUUYECKOM pPEeaKIK OT BO3JACHCTBUS Pa3IMYHBIX (JaKTOPOB, UCCIIEIOBAHHE
JJIEKTPOIIPOBOJHOCTH PAacTBOPOB BELIECTB, IMpoliecca AMCCOLUALMN KHCIIOT, LIEJIIOYEed U Cojel
(BO3MOYHO HCIOJIb30BaHUE BUAECO MAaTEPHUAJIOB), IPOBEICHNE ONBITOB, WILTIOCTPUPYIOIUX TPU3HAKU
NpOTEKaHUs peakiiii HOHHOro oOMeHa (00pa3oBaHMe OCaJiKa, BbIIEICHUE ra3a, 00pa3oBaHUe BOJbI),
OTBITOB, WJUIIOCTPUPYIOUINX HPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue,
pEeaKIMU Ppa3JIOKEHUs, COCTUHEHHs), PACIO3HABAHHWE HEOPraHWYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX pEaKlUii Ha HOHBI, pEIIEHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OO6mias xapakTepucTUKa rajnoreHoB. OCOOEHHOCTU CTPOEHMSI aTOMOB, XapaKTE€pHbIE CTEIEHU
okucneHus. CtpoeHne M (PU3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TallOTEHOB. XHMHUYECKHE
CBOIicTBa Ha mpuMepe xjopa (B3aMMOJCICTBHE C MeTaUIaMM, HEMETaUlaMM, IIeJouaMu).
Xnoposogopon. ConsiHas KHCIIOTa, XMMHUYECKHE CBOMICTBa, IOJydeHUE, NpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOAOPOJA Ha OpraHuW3M 4elloBeKa. BakHelnne XJIOpuIbl U HMX HAXOXKJICHHE B
IPUPOJIE.

O6mass xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcOOGEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTerneHu OokucieHus. CTpoeHune M (u3nyeckue CBOMCTBa MPOCTHIX BEIIECTB —
KHCIIOpOJia U Cepbl. AJUIOTPOIHBIE MOIU(UKAIIMKA KUCIOPOJIa U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoniopoJi, cTpoeHue, (hu3nyeckre U XuMudeckue cBorcTBa. OKCHIIBI cepbl KaK MpPeCTaBUTENN
KHUCTIOTHBIX OKcHA0B. CepHas KucloTa, (PU3MYECKHE M XUMHYECKHe CBoiicTBa (oOmiue Kak
NpEeJCTaBUTENsl KJlacca KHUCIOT M creuuduueckue). XUMHUUYECKUEe PEaklMd, JeXallue B OCHOBE
MPOMBIIIJIEHHOTO CHOc0o0a MOJMydyeHUsi CepHOM KHUCIOThl. [IpumeHeHue cepHoil kucnotbl. Coiau
CepHON KHCIIOTHI, KaueCTBEHHasl peakuusi Ha cyinbdar-uoH. HaxoxxaeHue cepel U €€ COeTUHEHUN B
npuposie. XUMUUYECKOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIU,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 NMPeI0TBPAILIECHUS.



OOmast xapakrtepucTuka dyeMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEIICHH OKUCIIEHUS. A30T, pacCpOCTpaHEHUE B MpUpPOe, GU3NUECKUE U XUMUYECKHE
cBorictBa. KpyroBopor azora B mpupome. AMMHAK, €ro (U3NYeCKHe M XUMHUYECKHE CBOMCTBA,
nojy4yeHue u npumeHenue. Conu aMMOHHUS, UX (PU3MUECKUE U XUMHUECKUE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHast peakuus Ha HOHBI aMMOHHUSA. A30THas KHUCIIOTa, €€ TMojydyeHue, (pu3nMveckue u
XUMHUYECKHE CBoicTBa (00mME Kak NPEACTaBUTENs Kiacca KHUCIOT | CHEHU(HYECKHe).
Hcnonp30BaHne HUTPATOB M COJIeil aMMOHUSI B Ka4eCTBE MUHEPAJBHBIX yJOOpeHHI. XUMUYecKoe
3arpsA3HEHUE OKPYKAIOLIEH Cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIIH, 3arpsA3HEHNE BO3yXa,
nmouBsl M BojoéMoB). Docdop, ammoTponHbie Moaudukanuu Gochopa, GU3MIECKue U XUMHUCSCKUE
cBoiictBa. Oxcun ¢ocdopa (V) u dochopHas xucnora, GuU3MUECKUEe U XUMHUYCCKUE CBOICTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.

OOmas xapaktepuctuka 37MeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHCIEHUS. YTIIIepOoJ, auIOTpOnHble MOAuUKAlUU, PAaCIpOCTpaHEHHUE B
npupoze, GU3MUECKue W XUMHUECKHE CcBoicTBa. Ancopbums. KpyroBopor yriepoga B mpupoe.
Oxkcunpl yriaepoaa, ux (U3NYECKHE M XUMHUYECKHE CBOWCTBA, JCWCTBHE HA >KMBBIE OPraHU3MBIL,
NOJyYeHHE M TpPUMEHEHHE. DKOJIOTMYECKHE NpOoOJIeMbl, CBsi3aHHbIE ¢ OkcuiaoMm yriepona (1V),
TUIO0TEe3a IMI00ATIbHOTO MOTEIJICHHs KIMMaTa, NapHUKOBBIN 3¢ (dekT. YronbpHas KUciIoTa U e€ coiu,
uxX (pu3nyeckrue M XMMHYECKHE CBOICTBA, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHBI. Mcnonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO3HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COAMHEHUSAX yriiepoaa (MeTaH,
9TaH, OTWIEH, AaleTWICH, JTaHOJ, TJHMIEPHH, YKCyCHas Kuciora). lIpupoaHble WCTOYHUKH
yII€BOIOPOAOB (Yroyib, MPUPOIHBINA Ta3, HEPTH), MPOAYKTHl UX MepepadOTKu (OCH3UH), UX POJIb B
OBITY W TPOMBINUICHHOCTH. [lOHSATHE O OWMOJIOTMYECKHM BAKHBIX BEIECTBAX: JKUpaxX, OeJKax,
yriaeBolax — W WX pOJIM B >KU3HM dYeloBeka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX H
HEOPTraHMYECKUX COCTUHECHUH.

Kpemuuii, ero ¢pusnyeckue U XUMUYECKUE CBOMCTBA, MOJTydeHHe U npumeHeHune. CoenuHeHus
KpemHHus1 B mpupozae. O0mue npezacrasieHus o6 okcuae kpemuusi (IV) m kpemHHEBO# Kuciore.
Cunukatel, MX UCHOJIb30BaHUE B OBITY, B TMPOMBIIUICHHOCTH. BaxHeiue cTpouteabHbie
MaTepHabl: KepaMHKa, CTEeKJIO, IIeMEHT, O0eToH, xene300eToH. Ilpobiemsl Ge3omacHOTO
UCIOJIb30BaHUs CTPOUTENBHBIX MAaTEpUAIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3yyeHre oO0pa3ll0OB HEOPraHMYeCKUX BEIIECTB, CBOMCTB COJISHOM KHUCIIOTBHI, NPOBEICHHE
Ka4eCTBEHHBIX PEAKIHWH Ha XJOPHI-MOHBI M HAONIOJCHWE TNPU3HAKOB WX MPOTEKAHHS, OIBITHI,
oTpakaromue (U3NYeCKHe M XUMHUYECKHE CBOMCTBA TajloT€HOB W HMX COEAMHEHUI (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUANIOB), O3HAKOMJIEHHME C oOpa3uaMu XJOPUIOB (TaJOr€HU]IOB),
O3HaKOMJIEHHE C o0pa3uamu cepbl U €€ COCOUHEHUSMH (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB),  HaOMIOJeHHWe  mporecca  oOyriMBaHUsl — caxapa  TOJI  JIEWCTBHEM
KOHIIEHTPUPOBAHHON CEpHOW KHCIOTHI, M3y4eHHE XHMHYECKHUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTHI, TPOBEICHUE KAaYeCTBEHHOM peaknud Ha cynbpaT-uoH W HaOJIoJeHWEe TpU3HaKa eé
NpOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKMMU CBOMCTBaMH a30Ta, (ochopa M UX COeIUHEHHH
(BO3MOXHO HCITOJIb30BAaHWE BHUJEOMATEpHalioB), oOpa3liaMu a30THBIX M (POochOpHBIX yH0OpeHui,
nojy4yeHue, coOupanue, pacro3HaBaHUe U M3y4YEeHHE CBOMCTB aMMHaKa, IPOBEACHNUE KaueCTBEHHBIX
peaxiuii Ha HOH aMMOHUS B (hocdaT-uOH M W3ydYeHUE NMPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBIE
KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MeNbl0 (BO3MOXKHO HCIOJIBb30BAHUE BUIEOMATEPHAJIOB),
U3Yy4YEeHHUE MOJeNiell KpUCTAUIMYeCKUX pEETOK anMasa, rpapura, QysuiepeHa, 03HAaKOMJIEHHE C
IpoIecCOM  aJIcopOLMU  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
POTUBOTa3a, MoJydyeHue, coOupaHHe, paclio3HaBaHWE U M3yYEHHE CBOWCTB YIJIEKHCIIOTO Trasa,
NPOBE/IEHUE KAueCTBEHHBIX peakiuil Ha KapOOHAaT M CHJIMKAT-MOHBI W HM3y4eHHE NPU3HAKOB MX
NPOTEKaHWs, O3HAKOMJICHHE C TPOAYKIHEH CHIMKATHOH  TPOMBINUICHHOCTH, PEIICHHE
9KCHEPUMEHTAIBHBIX 3a71ay 10 TeMe «BaxxHelre HeMeTaIbl U UX COSAUHEHUS.

MeTajibl M HX COeTMHEHHUs

OO0mrast xapaKTepUCTHKA XMMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHMHU HMX ITOJIOKEHUS B
[Tepuoanueckoil cucreme xumuyeckux 3yemMeHToB 1. 1. MenaeneeBa u crpoenusi atTomMmoB. CTpoeHHe
MeTauloB.  Mertamuyeckass  CBs3b M METAUIMUECKash  KPUCTAUIMYECKas  pemHIéTka.
DIIEKTPOXUMUYECKUIN Pl HAIPSHKEHU MeTauioB. OU3N4ecKnue U XUMUYECKHE CBOMCTBA METAJIOB.
OO6ume cnocoObl MmonyyeHHss MeTayuloB. [loHATHE O KOppPO3MM METaUIOB, OCHOBHBIE CIIOCOOBI



3aIIUTHI UX OT Kopposuu. CIiaBsl (CTallb, YyT'yH, TIOPATIOMUHHMN, OpOH3a) U UX MPUMEHEHHE B OBITY
Y IPOMBIIIIEHHOCTH.

[Ilenounble MeTauibl: MoJiokeHHE B llepmoanyeckoi cucTEME XHUMHUYECKUX 3JeMeHTOB /l.
N. MengeneeBa, CTpoeHHE HX aTOMOB, HaxokaeHue B mpupojac. Du3nyeckue U XUMHYECKHE
cBoiicTBa (Ha mpumepe HaTtpusi U Kanus). OKCUIbl U THAPOKCHIBI HAaTpus M kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCIMHEHUMN.

[IlenoyHo3emMenbHbIC METAUIbl MAarHuid M Kajbluid: nojoxkeHue B Ilepuonuueckoit cucreme
xuMuueckux dieMmeHToB JI. M. MenneneeBa, CTpOE€HHE HMX aTOMOB, HAaxOXIAEHUE B NPUPOJE.
Ouznyeckue 1 XMMUYECKHE CBOMCTBAa MarHus U Kanblus. Baxkneive coeiMHeHNs Kalblus (OKCHI,
rUAPOKCH I, coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

Anmomunuii:  monoxkenue B Ilepuoguueckoil cucteMe  XMMHUYECKMX  djeMeHToB /I,
W. MenpneneeBa, cTpoeHue aToma, HaxoJaAeHHE B npuponae. Ouznueckrue U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCU]IA ATIFOMUHHSL.

Kene3o: nonoxenue B [lepuoanueckor cucreMe xumuueckux snemeHToB . 1. Menneneesa,
CTPOEHHE aTOMa, HaXOXJEeHHE B mpupoge. Puznuecknue U XMMUYECKHUe CBOMCTBA Xkene3a. OKCcHipbl,
ruapokcuabl u conu xkenesa (11) u sxenesa (I11), ux cocras, cBOMCTBA U MOIyYEHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3llaMd METaUIOB M CIUIABOB, UX (DM3MUYECKUMU CBOMCTBAMH, M3yUCHUE
pe3yJbTaTOB KOPPO3UHM METaUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHAEOMATEpUaAOB), OCOOCHHOCTEM
B3aUMOJICHCTBUS OKCHJIa KAJIBIUS U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BAaHUE BUIEOMATEPHUAIIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOM BOJBI, MpoOIlecca TOPEHHS Kelle3a B KHUCIOpone (BO3MOXKHO
WCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), NMPU3HAKOB IMPOTEKAHMSI KAYECTBEHHBIX DPEAKIUWA HAa HOHBIL:
MarHusi, KaJblius, aTlFOMUHUS, ITMHKa, xKene3a (I1I) u xxenesza (I1), meau (I1), HabmroneHne u onMcanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHU MOHAMHU HATpUsl, KaJMg U KalbIUs (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHUAIIOB), HCCIEI0BAaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHUAA ATIOMUHUA U THAPOKCHIA
[IMHKA, pEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelie MeTauibl U UX COSIUHEHUS.

XuMHsA U OKpY/KaKOLIas cpeaa

BemectBa u marepuasiipl B IMOBCEIHEBHOM JKM3HU 4YeJIOBEKa. be3ornacHoe HCIoiIb30BaHUE
BEIIECTB U XMMHYECKHX peakiuii B ObITy. [lepBas moMOIIb MPH XUMUYECKUX 05KOTaxX M OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYXKalolleld cpeanl (mpenenbHas OMycTHMash KOHIICHTpAalUs
BenlecTs, gainee — [1/IK). Pons XxuMuu B perieHuu 3KOJOTHYECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHrue o0pa3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MOJIMMEPHBIE MAaTEPUAIIBI).

Mesrwcnpeomemnnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€U MPU U3YUYEHUH XUMHH B 9 Kilacce OCYILIECTBIISIETCS YEpe3
WCIIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK W TIOHATHH, SIBIISTIOUTAXCS
CHUCTEMHBIMU JJII OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mre ecTecCTBEHHO-HAyYHbIE TOHSTHS: HAYYHBIM (DaKkT, TUMOTE3a, 3aKOH, TEOPHsl, aHAIHU3,
CUHTE3, KIacCHU(pHUKaIUs, IEPUOAUIHOCTD, HAOMIOIEHNE, SKCIIEPUMEHT, MOICTTUPOBAaHUE, U3MEPEHHE,
MO/I€JIb, SIBJICHUE, TAPHUKOBBIN 2(()EKT, TEXHOIOTHS, MATEPHUAIIBI.

®usnka: Marepusi, aTroM, OJIJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWI, H30TOIbI,
PaauoOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUCCKUN 3apsijl, MPOBOJIHUKH, MOJTYIPOBOIHUKH, TUDJIEKTPUKH,
¢dboTOrIEeMEHT, BEIIeCTBO, TelO0, OO0BEM, arperaTHoe COCTOSHHE BEIIeCTBA, Tras, pacTBOD,
pacTBOPUMOCTbD, KpUCTAJUTMUECKash pEeHI€TKa, CIUIaBbl, (PU3NUECKHE BETUYMHBI, €IMHUIIBI U3MEPEHU,
KOCMHUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE€3/161, COHIIE.

buonorust: ¢orocuHTe3, npixaHue, Ouocdepa, SKOCHUCTEMA, MUHEpAJbHbIE YA0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEILIECTBRA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJbI, MOJIE3HbIE HCKOIMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.

IlnanupyemMsle pe3yibTaThl OCBOCHHS Y4€OHOI0 NpeaMeTa

JIMYHOCTHBIE PE3YJIbTATHBI

JlugHOCTHBIE  pE3yNbTaThl OCBOCHHS TPOTPaMMBbl  OCHOBHOTO 00Imero oOpa3oBaHUS
JOCTUTAIOTCS B XOJe OOy4YeHUs XMMHH B €IMHCTBE Y4eOHOW M BOCIUTATENLHON JEATeThHOCTH B
COOTBETCTBUHU C TPAJAMIIMOHHBIMUA POCCHUCKHUMHU COIUOKYIHTYPHBIMH M JTyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSMHU, TPUHATHIMH B OOIIECTBE MpaBWJIAaMU M HOPMAMH TOBEACHUS M CIIOCOOCTBYIOT
MpoIleccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIMAIA3AIINN O0YJarOIITIXCSI.



JIM4HOCTHBIE PE3yIbTaThl OTPAKAIOT TOTOBHOCTHh O0YYAIOIINXCS PYKOBOJACTBOBATHCS CUCTEMOU
MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMN M PACIIMPEHHE OMBITA JEATEIHHOCTH Ha €€ OCHOBE, B TOM
YHCIIe B YaCTH:

1) maTpuoTHYECKOro BOCHUTAHUSA:

[EHHOCTHOTO OTHOLICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY U HAyYHOMY
HACJICUIO, TMOHUMAHUS 3HAYEHUS XUMHUYECKOM HAyKW B JKH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW HMH(OpMalMEld O MepeloBbIX OCTHKEHUSAX U OTKPBITHSIX
MHUPOBOH M OTEYECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE MUpA U
00111eCTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

NPEJCTAaBICHUS. O COLMAJIbHBIX HOPMax H TMpaBUiaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTUBE, KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B  OOIINECTBEHHO  TOJIE3HOM, Yy4eOHO-
HCCJIEIOBATENIbCKOM, TBOPUECKONM M JAPYrUX BHIAX JEATEIbHOCTH, TOTOBHOCTU K pa3zHOOOpa3HOU
COBMECTHOM JIESTEIIbHOCTH NPH BBINOJTHEHUU YYEOHBIX, MO3HABATEIbHBIX 3aJ]1a4, BBIIOJIHECHUHN
XUMHYECKHX 3KCIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS] K B3aWMOIOHHMAHUIO U
B3aMMOITOMOIIIN B TIPOIECCE ITOM y4eOHOH AesITeNLHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE U
MOCTYNKM CBOMX TOBApHINEW C MO3UIMUM HPABCTBEHHBIX U IPABOBBIX HOPM C Y4ETOM OCO3HAHUS
IIOCJIEJICTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE MPEJICTABIICHUS O BEIIECTBE M XMMUYECKON PEaKIiu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKH U COCTABIISIONIME OCHOBY JJISi MOHUMAaHHS CYITHOCTHU
HAay4YHOW KApTHUHBI MHpA, MPEACTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI,
B3aMMOCBS3SX YEJIOBEKA C IPUPOIHOM CPeloi, O pOJIM XMMHUH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HANpaBJICHHbIE Ha TMOJYyYEHHE HOBBIX 3HAHUW TI0 XUMUH,
HEoOXOoauMbIe [UIsi OOBSCHEHUS HAONIOaeMBbIX IMPOLIECCOB U SBICHUM, IO03HABATENbHOM,
WH(OPMAIIMOHHONW W YHUTATEIIbCKOW KYJIbTYpPhI, B TOM YHCJIC HAaBBIKOB CaMOCTOSITEIILHON PabOTHI ¢
yu4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATypOid, MOCTYNHBIMH TEXHUYECKUMHU CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYUYEHHI0O U TO3HAHMIO, JHOOO03HATEIHHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caMo00pa30BaHUIO, TPOSKTHOW W WCCIEAOBATEIBCKOW MACSITEILHOCTH, K OCO3HAHHOMY BEIOODPY
HAIPaBIEHHOCTU U YPOBHsI 00Y4YEeHHUsI B TaTbHEHILIEM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE I[IEHHOCTH U3HU, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 370POBbIO, YCTAHOBKU Ha
3/10pOBBI 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUI U HETIPUSATHE BPEAHBIX NPUBBIYEK (YyIOTPEOICHUS
QJIKOTOJIsl, HApKOTHUKOB, KYypeHUs), HEOOXOJMMOCTH COOMIOJEHHUS TMpaBui O€30MacHOCTH NpU
oOpaleHuu ¢ XUMHYECKUMU BEIECTBAMHU B OBITY U PEaTbHOM JKU3HHU;

5) TpynoBoro BocnuTaHus:

WHTEPEC K MPAKTHUYECKOMY HM3Y4YEeHHIO Tpodeccuii U Tpyaa pa3IuyHOrO poja, yBaXKEHHE K
TPYLy U pe3yibTaTam TPYAOBOM AEATEIBHOCTH, B TOM YKCII€ HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHUH 10 XUMUU, OCO3ZHAHHBIA BHIOOP WHIUBUIyAIbHON TPAEKTOPUHU MPOAOTIKEHUSI 00pa30BaHuUs C
y4€TOM JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB U
MOTPEeOHOCTEH, yCIemHON MPOPECCHOHAIBHON JEATEIbHOCTH U Pa3BUTHUsI HEOOXOJMMBIX YMEHHH,
TOTOBHOCTD aJaliTUPOBATHCS B MPOQECCUOHANBHOM cpejie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMYECKU 1IeJIecO00pa3HOe OTHOIIEHHWE K MPUPOJE Kak HCTOYHHMKY >KM3HHM Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHHUSA, MOHMMaHHE IIEHHOCTH 3/I0pOBOTO W 0e30macHOro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PM3MYECKOMY U MICUXHUYECKOMY 3/I0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOZICHUSI TMPaBWJI OE30MaCHOTO TIOBEICHHS MPU pabOTe C BEHIECTBAMM, a TAKXKE B
CUTYAIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CITOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJIy9aeMble MPU U3YyYEHUW XUMUH, JJIS pelIeHUs 3aaad,
CBSI3aHHBIX C OKPYXAIOIel MPUPOJIHON CPEAO, /IJIsl MOBBIIIIEHUS! YPOBHS SKOJIOTUYECKOU KYJIBTYPBI,
OCO3HAHUs TI00ATBHOTO XapaKTepa JKOJOTUUYECKHX MPOOJIeM W MyTeH WX PEIIeHUs MOCPEACTBOM
METO/IOB XMMUH, SKOJOTUYECKOTO MBIIIJIEHUS], YMEHHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIHLHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wmeTanmpenMETHBIX pPE3YJIBTATOB BBIIEISIOT 3HAYUMBIE Ui (POPMUPOBAHUSA
MHUPOBO33pEHHUSI OOIEHAYyYHBbIC TMOHATUS (3aKOH, TEOpHs, MPHUHIIMIL, TUMOTe3a, (akKT, CUCTEMa,



IpoIecc, IKCHEPUMEHT M JIPYroe.), KOTOPhIe HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax M MO3BOJIIIOT HA OCHOBE 3HAHWUW U3 ITHX NPEeaMETOB (OpPMHpPOBATH MPEACTABICHUE O
LEJIOCTHOW HAay4YHOM KapTHHE MHUpPA, M YHUBEpCaJbHble y4yeOHblE IeHCTBHUS (TO3HABAaTENbHBIE,
KOMMYHHUKATHBHBIC, PETYJISATUBHBIC), KOTOpPBhIE OOECHeunBalOT (HOPMHpPOBAHHE TOTOBHOCTU K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeNbHOCTH.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBuA:

YMEHUSI MCHOJB30BaTh MPUEMBI JIOTHUYECKOTO MBIILJICHUS MPU OCBOCHUU 3HAHUU: pAaCKpPHIBATH
CMBICT XUMHYECKHUX MOHSATUH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C
JOPYTUMH TIOHSTHSIMH), WCIOJIB30BaTh MOHSATHUS IS OOBSICHCHHS OTHACIBHBIX (PAKTOB U SIBICHHIM,
BbIOMpATh OCHOBAHHUS M KPUTEPHHM JUIS KiIaccU(UKAIMM XUMHUYECKHX BEHIECTB U XUMHUYECKHX
peakuuii, yCTaHaBIMBATh MPHYUHHO-CIICIACTBEHHBIC CBS3M MEXIAY OOBEKTAMH H3YUYEHHS, CTPOUTH
JIOTHYECKHE pacCykJeHus (MHAYKTUBHBIC, NEAYKTUBHBIC, [0 AaHAJOTWHU), JeJlaTh BBIBOJBI U
3aKJII0YEHHUS;

YMEHHE NPHUMEHATh B Mpollecce MO3HAHMUS MOHATHUS (TPEIMETHbIE W METalpEJIMETHBIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENM, HCIIOJIb3yEMblE B XHWMHH, IPeoOpa3oBbIBaTh IMIHPOKO
NPUMEHSEMbIE B XHMHUHU MOJICJIbHbIE TMPEACTABICHUS — XUMHYECKHH 3HAK (CHMBOJI 3JIEMEHTA),
XUMH4YecKast GopMysia U ypaBHEHUE XUMUYECKON PEaKIIUU — MIPH PEIICHHH YIeOHO-TTI03HABATEIHHBIX
3a1a4, ¢ Y4ETOM STUX MOJENIbHBIX MPEICTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIECTBEHHBIC
MPHU3HAKN M3y4aeMBIX OOBEKTOB — XMMHYECKHX BEIISCTB M XMMHYCCKHX PEAKIUi, BBISABIATH OOIIHE
3aKOHOMEPHOCTH, NMPUYMHHO-CJIEICTBEHHBIE CBSI3M M IPOTHUBOPEYMs] B HM3y4aeMbIX Ipoleccax M
SIBJICHUSIX.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

YMEHHE UCII0JIb30BaTh OCTABICHHBIE BOIIPOCHl B KAU€CTBE NMHCTPYMEHTA [TO3HAHUS, a TAaKXKE B
KayecTBe OCHOBBI A7l (OPMUPOBAHUSA THIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHUIO, OPraHU3allMd M TPOBEACHUIO YYCHHUYECKHUX
HKCIEPUMEHTOB, YMEHHUE HAONI0AAaTh 3a XOJOM IPOLECCa, CAMOCTOATEIbHO IMPOrHO3UPOBATh €ro
pe3ynbTaT, (QopMyIHpoBaTh OOOOIIEHHMS U BBIBOJBI [0 pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O POJAEIaHHON padoTe.

Pa6Gora ¢ undopmanmeii:

YMEHHE BBIOMpATh, aHAJTU3UPOBATh W MHTEPIPETUPOBATh MH()OPMALIUIO PA3TUYHBIX BHJIOB H
dbopM mpencTaBiICHHS, TMONTYYaeMYI0 W3 Pa3HbIX HMCTOYHUKOB (HAYyYHO-TIOMYJSpHAs JUTEpaTypa
XUMHUYECKOTO COJEpkKaHMs, CHpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHHUBAThH
MPOTUBOPEUNBYIO U HEAOCTOBEPHYIO HH(POPMAITHIO;

YMEHHUE MPUMEHSTh Pa3IUYHbIE METOJIBI U 3alpPOChl MPU TOUCKE U O0TOOpe MHGPOpPMAIUU U
COOTBETCTBYIOIIUX TaHHBIX, HEOOXOAMMBIX Ui BBIMOJHEHUS Y4eOHBIX M TMO3HABATENbHBIX 3a7ad
ONpeAeNéHHOr0 THUMA, MPHOOpeTeHue ombiTa B 00JacTH HCIOJIB30BAHUS HMHQPOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYyJbTYpOW AaKTUBHOTO HCIOJIb30BaHUS Pa3IMYHBIX
MMOMCKOBBIX CHUCTEM, CAMOCTOSTEILHO BHIOUPATh ONTUMAIBHYIO (OpMY MpEACTaBICHUS MHPOPMAIIUH
U WUTIOCTPUPOBATH peliaeMble 3aJaYd HECIOKHBIMH CXEMaMH, JuarpaMMamMu, Ipyrumu (hopmamu
rpaguKu U UX KOMOUHAIUSIMU,

YMEHHE WHCIIONb30BaTh M AaHATU3UPOBAaTh B Tpollecce Y4eOHOM U HCCIeA0BaTEIbCKOM
JeSATENIbHOCTH MH(OPMALINIO O BIUSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO XO35IICTBA U TPAaHCIIOPTa HA
COCTOSIHUE OKPYKAroLEH IPUPOJHON CPEBI.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHsI 33/1aBaTh BOMPOCHI (B XOJ€ auanora u (Win) AUCKYCCHH) MO CYIIECTBY O0OCYyKIaeMOn
TeMbI, ((OPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBITOJIHEHUSI TPEATIOKEHHON 3a/1a4H;

YMEHUSI TPEACTABIATH MOTYYEHHBIE PE3YylbTaThl MO3HABATEILHON JESTEIbBHOCTU B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JAeNaTh MPE3ECHTAIMIO PE3YIbTATOB BHIIOJHEHHUS XMMHUECKOTO SKCIIEPUMEHTA
(;TabopaTOpHOTO OIBITA, JTAOOPATOPHON PAaOOTHI MO HCCIEIOBAHUIO CBOWCTB BEIECTB, Y4e€OHOTO
MIPOEKTA);

yMEHHsI y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW I103HABATENbHOW U
HCCJIEIOBATEIbCKOM eATEeIbHOCTH NIPU PEIIEHUH BO3HUKAIOMIKMX MPoOJeM Ha OCHOBE yué€Ta oOLIuX
MHTEPECOB UM COIVIACOBAHUS MO3UIMHA (00CykaeHus, oOMEH MHEHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIUSI COBMECTHBIX JAEHCTBUIA, OMpe/ielieHne KPUTEpUEB MO OLIEHKE KauecTBa BHITIOJHEHHON
paboThI U ApyTHE).



PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBHA:

YMEHUE CaMOCTOSITEIbHO OMNpPENeNsTh LEIU JACSITeNIbHOCTH, IUIaHUPOBATh, OCYILECTBIATD,
KOHTPOJIMPOBATh U NIPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIbHOCTh, BBIOMpPATh Hanbosee
a¢dekTuBHBIE CIOCOOBI peleHus] YIeOHbIX U MO3HABATENBHBIX 33/1a4, CAMOCTOATEIBLHO COCTABIATH
WM KOPPEKTUPOBATh MPEIOKEHHBIN alrOPUTM JCUCTBUUA TMPU BBIMOJHEHUM 33aHUN C y4E€TOM
MOJTyYeHUs] HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHMAX, OIICHUBATH
COOTBETCTBHUE MOJYUYEHHOI'O pPEe3ysbTaTa 3asBJICHHON €M, YMEHUE MCIO0JIb30BaTh U aHAIU3UPOBATH
KOHTEKCTBI, IPEIaracMbl€ B YCIOBUU 3a/1aHUH.

HPEAMETHBIE PE3YJIbTATHI

K xonmy oOyueHus B 9 KJlacce TIpeAMETHBIC pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y OOYUAOIIUXCSI YMEHHI:

e PpACKpBIBAaThb CMBICI OCHOBHBIX XHMMHYECKUX TMOHATUA: XUMUYECKHM OJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, AHHMOH, IPOCTOE BELIECTBO, CJI0XHOE BEIIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMHUYECKas peakiusi, XUMHYECKasi CBS3b,
TerioBol  3¢¢deKkr peakuuMud, MOJIb, MOJISAPHBIA O00BEM, pacTBOp, DIIEKTPOJUTHL,
HEDJICKTPOJIUTHI, DNIEKTPOIUTHUECKAs JUCCOLMAINS, PEaKI[M HOHHOTO OOMEHa, KaTaJlnu3aTop,
XUMHYECKOE paBHOBecHEe, OOpaThMble M HeoOpaTHUMble pPEaKIMH, OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBUTEND, OKUCIEHUE U BOCCTAHOBJICHUE,
ajotponusi, aM(pOTEpPHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, MeTaJJIM4ecKast),
KpUCTAJJIMYECKAsl PEIIETKA, KOPPO3HUsl METAIOB, CIUIaBbl, CKOPOCTb XMMHUYECKON pEaKlUH,
npeaenbHo gomyctuMmas konuenrpauus [1JIK Bemectsa;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH U MPUMEHSATH 3TH MOHSATHUSA
IIPU ONKMCAHHMM BEIIECTB U UX MPEBPAIICHUI;

e HCHOJB30BATh XMMUYECKYI0 CHMBOJHKY JUIS COCTAaBICHHS (OPMYINI BEUIECTB M YpaBHEHHM
XUMUYECKUX PEaKLUid;

e OMNpENeNsITh BaJCHTHOCTh M CTENECHb OKHUCICHHS XWMHUYECKHX SJIEMEHTOB B COCIMHECHHSIX
pPa3IMYHOr0 COCTaBa, NMPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCY COCAMHEHUU 1O
dbopmynamM, BHUJI XUMHUYECKOW CBSI3M (KOBWJICHTHAs, MOHHAs, METAJJIMYECKas) B
HEOPraHMYECKUX COCTUHEHMSIX, 3apsj MOHA MO XMMHUYEecKoW (opmyre, xapakTep cpelbl B
BOJHBIX PACTBOpPaX HEOPraHMYECKUX COCIUHEHUU, THUIl KPUCTALIUYECKON pPEImETKH
KOHKPETHOI'O BEILIECTBA;

e packpbsiBaTh cMmbich Ilepunonnueckoro 3akona [[. M. MenneneeBa U J€MOHCTPUPOBATh €r0
MOHMMAaHUE: OMHCHIBATh U XapakTepu3oBaTh TabmuuHyio (opmy [lepuoanueckoit cucTembl
XUMHUYECKUX DJIEMEHTOB: pa3ju4aTh TMOHATHS «IJIaBHAas moarpynmna (A-rpymnma)y Hu
«moboyHas noarpynna (b-rpymnma)y, Mansie u 60bIINe TEPUOIBI, COOTHOCUTH 0003HAUYCHHUS,
KOTOpPbIE UMEIOTCS B MEPUOAMYECKON TaOJIUIIE, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS
aTOMOB XHMHYECKHX ODIIEMEHTOB (COCTaB M 3apsn sjpa, oOllee YHCIO JJIEKTPOHOB U
pacripeielieHue HX MO0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB AJIEMEHTOB M MX COEAMHEHUM B MpeAesiax MalbIX NEPHUOJOB U TJIABHBIX
MOATPYIII ¢ YIETOM CTPOCHHS MX aTOMOB;

e KJIaccH(UIUPOBATH XUMHUYECKHE OJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBAa, XUMHYECKHE
peakuuu (Mo YMCIy U COCTaBY yYacTBYIOIIMX B PEaKIIMU BEUIECTB, IO TEIJIOBOMY 3D dexTy,
M0 U3MEHEHUIO CTENEHEH OKUCIEHUSI XMMUYECKUX 3JIEMEHTOB);

e  XapakTepu3oBaTh (OMUCHIBAThH) OOIIKE U cHeUupUIECKue XUMUYECKHUE CBOMCTBA MPOCTHIX U
CIOKHBIX BEILECTB, NOATBEP)KJas OMNHCAHUE MPUMEPAMHU MOJIEKYISIPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

e COCTaBIIITb YPABHEHMS DJIEKTPOJUTUUYECKON AUCCOLMAIIMM KHUCIOT, IIEJIoued U CcoJjeld,
MOJIHBIE M COKpAIIEHHBIE YpPaBHEHUS pPEaKIWid HOHHOTO OOMEHA, ypaBHEHHS peaKIIuil,
MOATBEPKJIAIOIINX CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXY BEIIECTBAMHU Pa3IMYHBIX
KJIACCOB;

e PpACKpBIBaTh  CYIIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

e TPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUIA B Pa3IMYHBIX YCIOBHSIX;

e  BBIUUCIATH OTHOCUTENIBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MacChl BEHIECTB, MACCOBYIO JOJIIO
XUMHYECKOI0 3JIeMeHTa Mo (opMmyse COoelMHEHUs, MacCOBYIO JIOJIO BEIIECTBa B PacTBOpE,
MPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHUECKOU peaKiIni;



coOuII0/1aTh MpaBUiIa MOJB30BAHM XMMUYECKON MOCYA0N U 1ab0opaToOpHbIM 000pYJOBAHUEM,
a TaKkKe IpaBWia OOpAaIICHHs C BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKLHUSAMH IO
BBIIIOJTHEHUIO J1a0OPATOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYEHUIO M COOHMpaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTO ra3a);

IPOBOANTH PEAKINH, TIIOATBEPKIAIONINE KAdeCTBCHHBIH COCTaB pa3IMYHBIX BELICCTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMuUA-, HOAUI-, KapOoHaT-, (hocdar-, cuaukar-,
cynbaT-, THUAPOKCHI-MOHBI, KAaTHOHBI AaMMOHHS W HMOHBI H3YYCHHBIX METaJUIOB,
IPUCYTCTBYIOILINE B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX BEIIECTB;

INPUMEHATh OCHOBHBIC OIEPALMH MBICIUTEIBHOW JEATEIBHOCTH — aHalU3 M CHHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEeMAaTU3aIUI0, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3EH —
JUIS. M3YYCHHSI CBOMCTB BEIECTB M XWMHUYECKHX DPEAKIHH, €CTeCTBEHHO-HAYYHBIC METOJBI

NO3HAHUS — HAOJIOJCHUE, HW3MEPEHUE, MOJCIUPOBAHKUE, OSKCIEPUMEHT (peaibHBId H
MBICJICHHBIN ).
Temaruueckoe MIaHMpPOBaHHE Y4€OHOTO MPEAMETA
HaumenoBanue KonunuectBo Tema ypoxka Hara OnexTpoHH | OCHOBH
pa3aenoB U TeM | aKaJeMHUYECKH MPOBEJICHUS | bIe ble
IIPOrpaMMBbI X 4acoB ypoOKa (unucpoBbie) | HampaBn
OTBOJUMBIX Ha oOpa3zoBate eHUS
U3Y4YEHUE TEM JbHBIE BOCIIMTAT
yueOHOro pecypchl, eNbHOU
npeaMera UCIIOJIb3YEM | AESTEIbH
bI€ TIPH ocTU
W3YYCHHUH
TEMBI
BemectBo u [Mepuoanyeckuii 3aKoH 1 https://m.ed | Dkosoru
XUMHUYECKUE 17 MepUONYECKas CUCTEMA XHM. 500.ru/7f41 | geckoe,
peaxuun anemenTtoB /. V1. Menneneena a636 JTyXOBHO
3aKOHOMEPHOCTH B U3MEHEHUH -
CBOMCTB XMMHYECKHUX HpaBCTBEC
JJIEMEHTOB TIEPBBIX TPEX HHOE,
IepHUoOJ0B 3CTETHUYC
Knaccudukanus u CKoe,
HOMEHKJIaTypa TPYI0BO
HEOPraHUYE€CKUX BEIIECTB 2
Bunsl xumMuueckou cBsI3U U HaTpuoT
N4ECKoe

THUIBI KPUCTAIUTHYECKUX
pELIETOK

KonTponbnas pabora Nel no
teme «[loBTOpEeHue u
yri1yOJieHre 3HAaHUW OCHOBHBIX
pa3enoB XUMUN
Knaccudukanmm xuMuaeckux
peaKIuii o pa3IuYHbIM
MpHU3HAKAM

ITonsTHE O CKOpOCTH
XUMHUYECKON PEAKIIUH.
[ToHATHE O TOMOT€HHBIX U
TeTEPOTeHHBIX PEaKIUsIX
[TonATHE O XUMUYECKOM
paBHOBECHH

OKHCIUTENTHHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.




Teopus 31EKTPOIUTUYECKON
nucconnanuyu. CUbHBIE U
cJ1a0bIe AIEKTPOIUTHI

HoHHbIe ypaBHEHUS peaKInid

XUMHYECKHE CBOMCTBA KHUCIIOT
M OCHOBaHUH B CBETE
MpeCTaBICHUN 00
AJIEKTPOJIUTUYECKON
JHACCOIAIAN

XUMHUUYeCKre CBOMCTBA COJICH B
CBETe IpeACTaBICHUN 00
AIEKTPOJIUTHUECKON
JHUCCOIAAIIN

[TonsiTue o ruaponuse conen

O06006111eHE U
CHCTEMATHU3ALINS 3HAHUI

[IpakTrueckas padota Nel
«Pemenne
SKCIEPUMEHTAIIBHBIX 33729

KonTponbnas padora Ne2 no
TeMe «NEKTPOIUTHYECKAs
JIMccoIraIysa. XMMHYIECKHE
peaKkiuu B pacTBOpax»

Hemeramisl u ux
COEIMHEHUS
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OO01as xapakTepuCcTHKa
rajioreHoB. XUMUYECKUe
CBOICTBA Ha MPUMEPE XJI0pa

XnopoBogopoa. ComnsiHas
KHCIIOTa, XUMHUYECKHE
CBOMCTBA, IIOJIy4CHHUE,
MIPUMEHEHNE

[IpakTuyeckas pabora Ne2
[lonyuyenue cCoIHON KUCIIOTBI
Y U3y4YECHHUE €€ CBOICTB.

Boruncnenus no ypaBHEHUsIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEarcHTOB JjaH B
130bITKE

OO1m1ast XxapakTepUCTHKA
aneMeHToB |V-A rpynmnsl

AnnorponHsle MOAU(UKALIUT
cepsl. Haxoxaenue cepsl u ee
COEMHEHU B IPUPOJE.
XHMMHYECKUE CBOMCTBA

CepoBoiopoJ1, CTpOEHHUE,
(1)I/ISI/I‘~ICCKI/I€ U XUMHNUYCCKHUC
CBOMCTBA

Oxkcunpl cepsl. CepHas
KHCIIOTa, (PU3UUYECKUE U
XHMHYSCKHE CBOMCTBA,
MIPUMEHEHHE

XUMHUYECKUE PEaKIINU
JIe)KAaIe B OCHOBE
MIPOMBIIIJICHHOTO CI10c00a
TIOJIyYEHUS] CEPHOU KUCIIOTHI

Brruucienne MmaccoBoi 10U
BBIXOJIa TPOTYKTA peaKINu

https://m.ed
s00.ru/7f41
a636

DKoioru
YecKoe,
JTyXOBHO
HPaBCTBE
HHOE,
JCTETHUYE
CKOE,
TPYAOBO
c,
aTPUOT
NYeCKoe




OO1m1ast xapakTepUCTHKA
anemMeHToB V-A rpynmbl. A3OT.

Ammuak. PU3HUECKUE U
XUMHUYECKHE CBOUCTBA.
ITonyyeHue u npuMEHEHue.

[IpakTrueckas pabota Ne
[Tonyyenune aMmmuaka u
M3Y4YCHHE €ro CBOMCTB.

A30THAs KUCIIOTA.

Hcnons3oBaHue HUTPATOB U
COJIEM aMMOHHUS B KaUECTBE
MHUHEPAJIbHBIX YI00peHUI

docdop. Oxeun pocdopa (V)
u hochopHas KuCIoTa,
¢busnvecKue 1 XUMHUYECKHE
CBOWCTBA, MOJyYCHHE

Hcnons3zoBanue pocdatos B
KaueCcTBE MUHEPATHHBIX
yIoOpeHui.

Yraepon, pacripocTpaHEHHE B
npupoae, Gpuznueckue u
XMMHYECKHE CBOMCTBA

Oxkcuapl yraepojaa, ux
(du3nUecKre U XUMHUYICCKUE
CBOMCTBA

YroapHasg KUCIoTa U €€ COJIH.

[IpakTuueckas padora Ne4
[MTonydenue okcuaa yriaepoaa
(IV). KauectBeHHas peakius
Ha KapOOHAT-MOH

[TepBoHavasibHBIEC TOHATHUS 00
OpPraHMYECKUX BEILECTBAX KaAK
0 COEIMHEHUSX yIieposaa

erMHI/Iﬁ 1 €ro COCAUHCHU .

[IpakTuueckas padora Ne5
«Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BaxkHeHIe HeMeTalIbl
M UX COCTUHCHUS

KonTtponbHas pabota Ne3 o
TeMe «Baxnenmme
HEMETAJIJIbl U UX COEIMHEHUS»

Mertamisl 1 Ux
COETUHEHUSI
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OO0mas xapakTepuCcTHKa
XUMHYECKUX SJICMEHTOB -
MeTauIoB. MeTrannndeckas
CBSI3b M METaJUIMYECKast
KPUCTAJUTMYECKAs PEIIeTKa

XuUMHYECKHE CBOMCTBA
METAaJJIOB.
DIEKTPOXUMUYECKUN P
HaIpsHKEHUN METaJUIOB. .

Haxoxenne MeTaioB B
MIPUPO/IE U OOIIHE CITOCOOBI UX
MOJTYYECHHUSI.

ITonsiTHEe 0 KOppO3UHU
METAJIJIOB

https://m.ed
s00.ru/7f41
a636

DKooTH
YeCcKoe,
JTyXOBHO

HPaBCTBE
HHOE,
JCTETHYE
CKOE,
TPYIOBO
c,
MaTpuoT
HYECKOe




Il{enouHbIe METAILIBI.

OKcubl ¥ THIPOKCUIBI HATPUS
" Kaust

IllenoynO3eMEIbHBIC METAJLIBI
— MarHuy u KajbIIHil.

Baxueiinine coequHeHns
KaJIbIHS

O06001IeHue 1
cUCTeEMAaTH3alud 3HaAaHUUN

XKecTtkocTh BObI U C11OCOOBI
€e YCTpaHEeHHUsI

AJIIOMUHHHA.

AmdoTepHbIe CBOCTBA
OKCHJIa ¥ TUJIPOKCHUA
QTIOMHUHHS

Keiaeso

CoeauHeHUS Kee3a.

O06001IeHue 1
cucTeMaTHu3alusd 3HaHUHI

[IpakTuueckas padora Ne7.
Pemenne sxcriepuMeHTaIbHBIX
3ama4 o teme «MeTautbl 1 UX
COCMHEHUS.

Boruncnenus no ypaBHEHUsAM
XUMHUYECKHUX peaKIHii, eciiu
OJIMH U3 PEarcHTOB J]aH B
U30BITKE WU COACPIKUT
IPUMECH

KonTponbnas padora Ne4 mo
TEME «BaXHEHIITNE METAJIbI U
WX COCAVHEHUS

TectupoBanue B paMkax
IIPOMEKYTOUHOMN aTTECTalUU

Xumus u BemecTsa u maTepuansl B
OKpY’Karomas MMOBCEAHEBHOM KU3HU
cpena YyeJI0BeKa
XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolllen cpeibl
Ponp xumuu B perieHnn
HKOJIOTHUECKUX MPoOIeM
Pesepn O600mmenue u

CHCTeMaTHu3alus 3HaHu’

O06006111eH1E U
cucTeMaTHU3alusd 3HaHNUHI

https://m.ed
S00.ru/7f41
a636

DKonoru
YecKoe,
JTyXOBHO
HPaBCTBE
HHOE,
JCTETHUYE
CKOE,
TPYAOBO
c,
naTpuoT
HYECKOoe




