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MOSICHUTEJIbHAS 3AIIMCKA

[IporpaMMa MO XMMHH Ha ypPOBHE OCHOBHOTO obmero o0pa3oBaHHsi COCTaBjieHa HAa OCHOBE
TpeGOBaHMil K pe3ylbTaTaM OCBOEHHs OCHOBHOM 06pa3oBarenbHON IPOrpaMMbl  OCHOBHOTO
obmero obpasosanus, npexcrapneHnpx B OI'OC 000, a Takke Ha OocHOBe (enepaibHOR
paboueii MPOrpaMMbl BOCIUTAHUS K C yUETOM KOHUENIMK NpPeroJaBanus y4eOHOro mpeaMera
«Xumusi» B 06pa3oBaTeNbHbIX opranu3anusax Poceutickoii denepaiuy.

[IporpaMma IO XHMHHM [a€T MPEICTAaBICHUE O HEIIX, obmel crparerud oOydeHus,
BOCTIMTAHHMSI W DAa3BHTHS OOYYAIOLIMXCS CPEJCTBAMH Yy4eOHOTo MNpEAMeTa, yCTAaHABIHBACT
obs3aTeIbHOE MPEIMETHOE COEpPXKaHKe, MPELYCMaTPUBACT PACHpPECICHHE €ro mo Kjiaccam u
CTPYKTYpPHpPOBAHHME IO Pa3jieliaM ¥ TeMam MPOrpaMMBI 10 XMMHUH, ONPE/CIIAET KOTHIECTBEHHbIC
¥ KaueCTBEHHBIE XapaKTEPUCTHKH COJIEPIKaHHsl, PEKOMEH/TyeMYIO NOCIIeI0BATEILHOCTD U3y ICHHS
XUMHH C yIETOM MEKIPEIMETHBIX W BHYTPUIIPEJMETHBIX CBsA3€H, JOTUKH yueOHOro Iporecca,
BO3PACTHBIX 0COGEHHOCTE 00yHarOIKXCsl, ONPEIEAET BO3MOXKHOCTH IIPE/IMETa JULS peallisalti
TpeGoBaHuii K pe3yiabTaTaM OCBOCHHs OCHOBHOM o0pa3oBaTeibHOM NPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00mero o6paszoBanus, a TaiKe TpeOGOBaHMW K pe3ysbTaram oOyueHusi XUMHH Ha
YpOBHe LieJiell H3ydeHHs IPe/MeTa U OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIbHON JIEATEIIEHOCTH
06y4aromerocs 0 OCBOCHHIO y4eOHOTro COEPIKAHHS.

3HaHHE XMMUHU CIIYXKUT OCHOBOH 1Uis YOPMHUPOBAHHS MHPOBO33PEHHS 00y4aIOErocs, ero
TIpe/ICTaBIeHMI 0 MaTepPHATbHOM €IUHCTBE MHPA, BAXHYIO POJIb HIPAIOT (dopMupyembie XUMHER
[PEeCTAB/IEHNS O B3AUMOINPEBPAIICHHSAX SHEPTUH ¥ 00 HBOJIOLMH BEMIECTB B IPUPOJE, O MYTAX
pemenusi TIOGAIBHBIX TMPOOJTEM YCTOMYMBOrO —pasBUTHs 4eJOBEYECTBA — CBIPHEBOH,
SHEpreTHYECKOH, THIEBOH U IKOIOTHIECKOH 6e30macHOCTH, POOIeM 3/1PaBOOXPAHEHHSL.

V3yueHne XuMUHM:

CTIOCOGCTBYET PeaH3aliy BO3MOXKHOCTEH [Isi CaMOpa3BUTHS X (POPMHUPOBAHMS KyJIbTYpPBI
JIMYHOCTH, €& 001mel 1 (PyHKIHOHAIBHONH TPAMOTHOCTH;

BHOCHT BKJaz B (JOPMHPOBAHHME MBIIUICHHS W TBOPUYECKHX CHOCOGHOCTEH 00ydarommxes,
HABBIKOB HMX  CAMOCTOSITENIbHOM ~ y4eOHOW  JIeATeNbHOCTH,  OKCICPHMMEHTAIbHBIX U
HCCIIEIOBATEIbCKHX  YMEHHH, HEOOXOMMMBIX Kak B IIOBCEJHEBHOH JKH3HH, TaKk d B
npodheCCHOHATBHON JIEATEILHOCTH;

3HAKOMHUT CO Cl'IeI_II/I(l)I/IKOI‘;I Hay4YHOIr'0 MBbIIJICHUS, 3aKJIaJbIBa€T OCHOBBI ILEJIOCTHOTO
B3[JISIa Ha  E€OMHCTBO IIPUPOJBI M 4CJIOBCKa, SIBJIIETCSL  OTBETCTBECHHBIM  3TaIllOM
B ¢OpMHpOBaHHH eCTeCTBeHHO-Hay‘-IHOﬁ rpaMOTHOCTH O6yanOIHHXCSI;

CIIOCO6CTByeT (t)OpMPIpOBaHI/IIO [IEHHOCTHOI'O OTHOIUEHUS K €CTCCTBCHHO-HAYYHBIM

3HAHMSM, K TPHUPOJE, K YeJOBEKY, BHOCHT CBOW BKIIaJl B OJKOJIOTHYECKOE obpa3oBaHue
00y4Jaromuxcs.

JlanHble HampapjieHdss B OOyYEHHH XMMHMH O0ECIeYHBArOTCA crenuuKon coliepKaHusL
y4eGHOTo pe/MeTa, KOTOPBIH ABJISETCS NearoriiecKu aaanTHpOBAHHBIM OTPKCHUEM 6a30BoOi
HayK¥ XUMHH Ha ONPEZICNEHHOM dTane e€ pa3sBUTHS.

Kypc XUMUHU HA YPOBHE OCHOBHOI'O ob1ero o6pa3013amm OpPHUECHTUPOBAH Ha OCBOCHHC
06y‘IaIOIIII/IMI/ICSI CHUCTEMBI IePBOHAYATIbHBIX MOHSATUN XMMHHU, OCHOB HeopraHqucxoifl XUMHHU U
HEKOTOPBIX OTJCIIbHBIX 3HAYMMBbIX MOHSATHI OpI‘aHI/I‘{eCKOf/’I XUMUH.



CTpyKTypa COep)aHus IPOrpaMMbl 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTCMHOTO
nozxona k eé maydenmio. CozepikaHue CKIJbIBAETCS M3 CHCTEMbI MOHATHH O XMMHYECKOM
yleMEeHTe ¥ BEIIECTBE M CHCTEMbl IOHATHH O Xumudeckoil peakuuu. OOe 5TH CHCTEMBI
CTPYKTYPHO OpPraHW30BaHBI IO MPHHIKITY MOCIEOBATENLHOIO PasBHTHI 3HAQHHM HA OCHOBE
TEOPETUYECKHUX TPEJICTABJICHUH Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YUEHHs KaK OCHOBBI BCET0 €CTECTBO3HAHUS,

— Tepuoauueckoro 3axona JI. 1. Menaeneesa kak OCHOBHOTO 3aKOHA XUMHH,
— y4eHHs O CTPOCHHH aTOMa M XUMHYECKOH CBA3H;

— Tpe/icTaBJICHMI 00 MEKTPOTUTHIECCKOH JUCCONMAIIMH BEIIECTB B PACTBOPAX.

TCOPCTH‘ICCKHC 3HAHHUS pacCMaTPUBAOTCA Ha OCHOBE€ OJOMIIMPHYCCKH IIOJYUYCHHBIX H
OCMBICJICHHBIX (I)aKTOB, pa3BUBarOTCA MOCJea0BaTEIbHO OT OJ{HOI0 YPOBHS K APYTOMY, BBIIIOJIH SIS
(I)yHKHHI/I 00BACHEHUS U MIPOrHO3UPOBAHUA CBOWCTB, CTpPOCHHS U BO3MOXHOCTEH MIPaKTHYICCKOI'O
IIPUMECHECHUS U ITOJTYYCHHUA N3y4a€MbIX BCHICCTB.

OCBOEHHE TIPOrpaMMbl 110 XHMHH CHOCOOCTBYeT (OPMHUPOBAHMIO MNPEACTABICHHS O
XUMHAYECKOH COCTABIISIONICH HAYYHOHW KAPTUHBI MHpa B JIOTHKE €€ CHCTEMHOM HPHPOJIBI,
[IEHHOCTHOTO OTHOILIEHHSI K HAyYHOMY 3HAHHUIO M METO/IaM IO3HAHHS B HayKe. W3ydeHne XuMuu
IIPOMCXO/IHT C IPHBJICUEHUEM 3HAHUH U3 PAHEE U3y ICHHBIX yue6HbIX mpeMeToB: «OKpyKaromuit
MupY, «Buosorus. 5—7 knacce» U «PusuKa. 7 KIacey.

TIpu U3ydeHHH XUMHH IPOMCXOMUT (OPMUPOBAHHE 3HAHHUI OCHOB XHUMHUYECKON HayKH Kak
06J1aCTH COBPEMEHHOTO €CTECTBO3HAHHS, PAKTHYECKOH ACATEIBHOCTH YE/I0BEKA U KaK OJIHOTO
3 KOMIIOHEHTOB MHPOBO# KyJIbTYphL 3ajada y4eOGHOro IpejMeTa COCTOMT B (OPMHPOBAHUM
CHCTEMBI XHMHUECKMX 3HAHUN — BaXHEHIMMX (PaKTOB, NMOHATHH, 3aKOHOB M TEOPETUYECKUX
[IOJIOYKEHHUH, JOCTYHHBIX O0OOIIeHHH MHMPOBO33PEHUYECKOrO XapaKTepa, s3blka HAyKd, B
MpHOGIIEHAHN K HAyYHBIM METO/IaM MO3HAHMUS IPH U3YYCHUH BEIIECTB ¥ XUMUICCKUX peakiuii, B
GopMHpOBaHMM W pPa3BHTHH IIO3HABATENBHBIX YMEHMH H HX TPUMCHCHHH B yueOHO-
[103HABATEIHLHON U y4eOHO-HCCIEN0BATEBCKOM AESTEIbHOCTH, OCBOCHHH IIPaBUII 6e301acHoOro
06paIeHus ¢ BeMeCTBAMHI B OBCEIHEBHON XKH3HH.

[Ipy M3yYeHWHM XMMHH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3zoBaHUsl BaXXHOE 3HAYCHHE
npuoOpeny TaKue e , KakK:

~OpMHUPOBAHHE MHTEIUICKTYaTbHO Pa3BUTON JIMYHOCTH, TOTOBOH K cam000pa30BaHuUIO,
COTPYJIHHYECTBY, CAMOCTOSTEIBHOMY TPHHSTHIO PCLICHH, CIIOCOOHOW aJanTUpoBaThCs K
OBICTPO MEHSIOIUMCS YCIIOBHSIM JKU3HU;

—HANPABIEHHOCTh OOydYeHHss HA CHCTEMATH4eCKOoe MPHOOIMCHHE oOyJaroumxcs K
CaMOCTOSITEJIbHON  TO3HABATEJbHOM  JEATENBHOCTH,  HAyYHBIM  METOAAaM  TIO3HAHWS,
(opMHEpYIOIMM MOTHBALIHIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMMUH;

—obecrieyenne YCIOBHH, COCOOCTBYIOMMX NPUHOOPETEHHIO O00YYAIOMMMHCS —OIbITA
pasHOOOpa3HOM JEsATeNBHOCTH, MO3HAHMS M CAMONO3HAHMS, KIFOUEBBIX HABBIKOB (KJTFOYEBBIX
KOMIIETEHIHiT ), UMEIOIIMX YHUBEPCAbHOE 3HAYCHUE IS Pa3/IMIHBIX BU/IOB NCSTEIbHOCTH;

— popmupoBanue obmIei (yHKIMOHATLHON U €CTECTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
qycIIe yMeHHM 0OBACHSTH U OLICHUBATH SABJICHHS OKPY)KAIOIIEro MUPa, UCTIONB3Ysl 3HAHHS U OTIBIT,



MOJIyYCHHBIC MPH U3YYCHUH XUMHH, MIPUMEHATE HX IIPH peHICHuH I'IpO6JICM B I[IOBCEHEBHOMU
JKU3HHU U prllOBOﬁ JEeSATCIIbHOCTH,

—(opmupoBaHue y 00yHAIOMUXCS TYMAHUCTHICCKUX OTHOIIECHHM, TOHUMaHHsl LEHHOCTH
XUMUYECKHX 3HAHMH Ui BHIPAGOTKM JKOJOTHYECKH IENecO00pasHOro MoBeleHUs B OBITY U
TPYJOBO# JEATENHHOCTH B LEJSX COXPAHECHHS CBOCTO 3J0POBBA M OKpY’KaloIleH MPHPOIHOM
cpensl;

— pasBHTHE MOTHBALMH K O0YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO 1 CaMOBOCTIMTaHHIO
HA OCHOBE YCBOEHHs OOIIEYENOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npoduIIs ¥ HALIPABJICHHOCTH JIAJIbHEHIIETrO o0OyueHus.

O61Iee YMCIIO YacoB, OTBEASHHBIX Ul M3YyYCHHS XMMHMHU HA YPOBHE OCHOBHOTO o01ero
o6pazoBanusi, cocTapysieT 136 4acos: B 8 kiacce — 68 yacos (2 yaca B Hezemo), B 9 Kiacce — 68
yacoB (2 4aca B HEJIEIIO).

COJEP’KAHUE OBYUYEHUAA
8 KJIACC
IlepBoHaYaibHbie XHMHYECKHE TOHATHS

[Ipenmer xumuu. Pojib XUMHM B JKM3HHM 4CJIOBEKA. Xumusi B cucremMe Hayk. Tema u
pemecTBa. OU3MUYECKHE CBOCTBA BEIECTB. ATPEraTHOE COCTOSHUE BEIICCTB. TTousiTre 0 MeToAax
[o3HaHUS B XuMHHK. UncThie BemecTBa U cMecr. CriocoObl pasieieHus cMecen.

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE DIIEMEHTHI. CHUMBOJIBI XUMHUYECKUX DJIEMCHTOB. HpOCTLIe
¥ CJIOJKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas (bopMyna. BaneHTHOCTE aTOMOB XUMHYECKHUX 3JIEMCHTOB. 3aKOH MOCTOSHCTBA
cocTaBa BCHIECTB. OTtHOcHUTEIbHAsT aTOMHas Macca. OTHOCHUTEIbHAS MOJIEKYJISIpHAs macca.
MaccoBas J0JIsI XMMHYECKOT0 3JIEMEHTa B COCIMHCHUH.

KonuuecTBO BemecTsa. Mouib. MosspHas Macca. B3auMoCBs3b KOJINUECTBA, MacChl U 1UC/Ia
CTPYKTYDPHBIX €JIMHHI| BellecTBa. Pacuérpl 10 GopMyIaM XUMHYECKHX COEJTMHECHUH.

Duspueckue W XHMHYECKHe SBJICHHS. XHMHUECKas peakius ¥ e NpU3HaKkd. 3akoH
COXpaHEHHUs MAcChl BEIECTB. XUMUYCCKHE YPABHEHUSL. Knaccupukaips XMMHUYECKHX PeaKinii
(coeMHEHNs, Pa3JioKECHNUs, 3aMeNEHHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHHYECKOM IIOCYMIOMH, IpaBuiaMi paboTsl B J1ab0paToOpvd M NpUEMamu
obpaimenus ¢ J1aGopaTOpHBIM O0OOPY/IOBaHHEM, M3YYEHHE W OMHCAHHC (hu3HUeCKHX CBOWCTB
06pa3IoB HEOPraHMYECKHUX BEMIECTB, HAOIIOICHHE ¢u3nUecKkuX (IUIABIEHUE BOCKA, TAsTHUEC JIb/IA,
pacTHpaHue caxapa B CTYNKe, KATICHHE W KOH/ICHCALHA BOJIbI) M XMMHYECKHX (TOpEHHE CBEYH,
IPOKAIMBAHAE MEIXHOM IPOBOJIOKH, B3aUMOJICHCTBHE Mela C KUCJIOTOM) SIBJICHUH, HAOIIOICHUE U
OTHCaHNe MPH3HAKOB MPOTEKAHAs] XUMUIECKUX PeaKiuii (pasoxkenue caxapa, B3aMMO/ICHCTBHE
CepHOM KHCIIOTHI C XJOpHIOM Oapuisi, pasjoXeHHE THPOKCHIA MEIH (II) npu HarpeBaHWH,
B3aMMoIeiCTBHE Kene3a ¢ pactBopoM comu Menu (II), usydenne CIIocO00B pa3JeeHUsl CMECEi:
¢ TOMONIBIO MAarHuTa, (UIGTPOBAHHWE, BHINAPUBAHUE, JUCTHILIAINSA, xpomarorpadus,
[IPOBEJICHHE OYMCTKHM IIOBAPEHHOM COJH, HAGNIOJCHHE M ONMUCAHME PE3yNbTATOB NMPOBC/ICHHS



ONBITA, HMJUTOCTPUPYIOLIETO 3aKOH COXPAaHEHHs MacChl, CO3/aHHE MoJene MOJIEKYII
(m1apoCTePIKHEBBIX ).

Baxueimue npeacTaBuTe/ v HEOPraHu4eCKHX BeIeCTB

Bosgyx — cMech raszoB. CocraB Bo3ayxa. Kuciopoj — 51€MEHT M IPOCTOE BEMICCTBO.
HaxosIeHHe KHCIOpO/Ia B PUPO/IE, GHU3HUECKHE M XMMHUYECKHE CBOHCTBA (peakiuy TOPEHHU).
Oxcunpl. Ilpumenenwe Kuciopoza. CrnocoObl MOJYdYEHHs KHCIOpoOJa B naboparopuu ¥
IPOMBIILIEHHOCTH. KpyroBopoT KHCIOpOZa B TPUPOJE. O30H — AUIOTPOITHAS MOAUQPHKALKS
KHACJIOPOAA.

TemwioBoit d(pQeKT XUMHUECKON pPEaKUUH, TEPMOXHMUYECKUE YPaBHCHHA, OIK30- M
SHIOTEPMHUYECKE peaKkiuu. TOImBO: Yrojib W METaH. 3arpsi3HeHHE BO3JyXa, YCHUJICHHE
napHUKOBOro 3 deKTa, paspyieHHe 030HOBOTO CIIO.

Bo10poJ1 — 2IEMEHT 1 pocToe BemecTso. Haxoxienne BoA0Opo/ia B IPUPOJIE, (bu3nueckue
¥ XMMHUECKHE CBONUCTBA, IPUMEHEHHE, CIOCOOBI MoTyueHus. KHCioThl 1 COMU.

Monsipabiii 066EM ra30B. Pacu€Tel 0 XUMHUECKUAM yPABHECHHAM.

dusnueckue CBOWCTBA BoAbL. Boja Kak pactBoputenb. PacTBopbl. HacblleHHBIE |
HEHACHINEHHBIE PACTBOPHL. PacTBOPHMOCTh BelecTB B Boje. Maccopas 101 BEIIECTBA B
pacTBope. XuMHUECKHe CBOHMCTBA BOAbL. OCHOBaHHSL. Ponb pacTBOpPOB B MPHUPOJIE U B XKU3HH
yesioBexka. Kpyropopor BObI B IpUpojE. 3arps3HEHHE IPHPOIHBIX BOI. OxpaHa ¥ OYHMCTKa
MIPUPOHBIX BOJIL.

Knaccudukanus HEOPraHMYeckKux coeuHenui. OKCHIBI. Knaccudukanuss OKCHUIOB:
costeoGpasyrole (OCHOBHBIE, KHCIOTHBIE, aM(pOTEPHbIE) B HeconeoOpasyromue. Homenkinarypa
okcuI0B. DU3MUECKHe U XUMUYECKUE CBOHCTBA OKCHIOB. [1osryueHne OKCH/IOB.

OcHoBanms. Kmaccuukaiys OCHOBaHMH: MIENOYM W HEPACTBOPHMBIC OCHOBAHHA.
Homenknarypa ocHoBaHui. DuU3HYECKUE M XMMHYECKHC cBoiictBa ocHopaHuii. [lomydenue
OCHOBaHMWH.

Kucnorsl. Knaccudukanus kucinor. HomMeHknaTypa KAciaoT. OH3HYECKHE M XHUMUYECKHE
cBoiicTBa KucioT. Pan akrusaoctr MetawioB H. H. bexerosa. Iloimyuenue KHCIOT.

Comu. Homenknatypa cosieif. ®H3UYECKHE M XMMHYECKHE CBOHMCTBA coneit. [lomyuenue
coJie.

[eHeTHMUECKas CBA3b MEXK/Y KJIacCaMi HEOPraHMYECKHX COEMHEHUM.
Xumuueckuil IKChepumenm:

Ka4yeCTBEHHOE ONpeJie/ieHie COJIEPKaHUs KUCIOPO/ia B BO3IYyXE, MOIYUCHHUE, cobupanue,
paco3HaBaHHE M W3YYEeHHE CBOMCTB KMCIOPOJA, HaOmoseHue B3aUMOJIEHCTBHSL BEINECTB C
KHMCJIOPOJIOM M YCIIOBHSI BOSHMKHOBEHHSI M IPEKPALICHUS TOPCHUS (moxkapa), 03HaKOMJIEHHE C
obpasnamMy OKCHJOB M ONHCAHWE HX CBOMCTB, TOJy4YEHHE, coOupaHue, pacro3HaBaHHE |
p3yueHHe CBOWCTB BOJOpoAa (rOpeHHe), B3aUMOACHCTBHE BOJOPOAA C OKCHIOM ME/H 1D
(BOBMOYKHO HCIIONE30BAHKE BHIEOMATEPHAIIOB), HaboieHre 00pa3IoB BEIECTB KOJIUYECTBOM 1
MOJIb, HMCCIIEIOBAHHE OCOOGHHOCTEH PACTBOPEHHS BEIIECTB C PaslM4HON PACTBOPUMOCTHIO,
[IPUrOTOBICHHE PAcTBOPOB C ONPENENEHHON MAacCOBOH JoNeH pacTBOPEHHOTO BEIIECTBA,



B3aMMOJICHCTBAE BOJBI C MeTaulaMu (HAaTpUeM H KanpleM) (BO3MOXHO HCIIOJIb30BAHUE
BHIEOMATEPHANIOB), MCCIENOBaH)Ee 00pasIoB HEOPraHWIECKUX BEIICCTB pa3IMYHbIX KJIACCOB,
HabJIOJIcHHe M3MEHEHHs OKPacky HMHIMKATOpOB B PacTBOpax KHCJIOT H niejao4eH, u3ydeHue
B3anmoeiicTBust okcuaa Meau (II) ¢ pacTBOPOM CepHOH KHCTIOTBL, KHCIIOT C METAILTaMH, peaxiui
HeHTpaI3allii, MOIyYeHHe HEPaCTBOPHMBIX OCHOBAHMH, BHITECHEHHE OJHOIO MeTajlia IPyIUuM
W3 pacTBOpa COJH, PEIIeHHe HSKCICPUMEHTAIBHBIX 3a/@d IO TEME «BaxHeimue KIacChl
HEOPraHUYECKHX COCTIMHEHUI).

IlepuoauyecKuii 3aK0H U IepuoauvecKkas CHCTEMA XHMHYECKHX 3JIEMEHTOB . W
Menzaeseesa. CTpoenue aToMOB. Xumuueckas cBsizb. OKHCIHTEIHLHO-BOCCTAHOBHTEIbHbIC
peaKnuu

[lepBhie MOMBITKH KJIACCHQUKALMH XMMUIECKUX SICMCHTOB. [MonsTHE O rPyMIax CXOAHBIX
3/IeMEHTOB (IIEIOUHbIE U HIETIOYHO3EMETbHBIE METAILIbL, FAJIOTCHBI, HHEPTHRHIC raspl). DJIEMEHTHI,
KOTOpbIEe 00pa3yroT aM)OTEPHbIC OKCH/Ibl X THPOKCHIB.

Ilepuonuueckuii  3akoH. [lepuonuyeckas —CHCTEMA XUMUYECKHX diieMeHToB  JI.
. Menaeneesa. KopoTkonepuoaHas ¥ JJIMHHONCPUOIHAA dopmbi [leproauyeckoil CHCTEMBI
xumuueckux onementoB JI. WM. Menneneesa. Ilepuonsr u  TpyImibL Du3HYeCKuil CMBICI
TOPSAIKOBOIO HOMEPa, HOMEPOB NEPHO/IA U IPYIIIEL SJIEMEHTA.

Crpoenue aroMoB. CoctaB aTOMHBIX SIEP. N3otomnbl. DiekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX
06os0ouek aromMoB IepBBIX 20 XHMHYECKUX DJICMCHTOB Ilepuomuueckoit cuctemsl /1.
. MenieneeBa. XapakTepUCTHKA XMMHUYECKOTO dIEMEHTA I10 eT0 MOJI0XKCHUIO B [Mepuoauueckoi
cucreme J1. 1. Menneneesa.

3aKOHOMepHOCTH W3MEHEHUs paauyca aTOMOB XUMHUYECKUX DJIEMEHTOB, MCTAJUIMICCKUX U
HEMETAJUITMUECKUX CBOMCTB 110 IpyIIiaM U IepruoiaM.

3nauenue [leproudeckoro 3aKoHa ¥ Ilepuoauueckoil CUCTEMBI XHMHUYECKUX SJIEMCHTOB
JUTst pa3BuTHs HayKkyu W npakTuku. JI. Y. Mennenees — y4EHBIN U IPaKIaHWH.

Xumudeckas CBS3b. KoBasienTHast (mosnsipHas U HETIoJISpHAst) CBSI3b.
DNeKTPOOTPHIIATETLHOCTD XMMHIECKUX 2/IeMeHTOB. MoHHas CBA3b.

CreneHb OKUCIICHUS. OKUCIUTEIBHO-BOCCTAHOBUTEJIbHBIC PEAKIIHH. HpOHeCCLI OKHUCJICHUSA
u BoccTtanoBieHUss. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepuMeHm:

M3yueHne 00pasIoB BEIIECTB METaJIJIOB M HEMETAIIOB, B3aMMO/ICHCTBHE T'UIPOKCH/IA IIMHKA
C pacTBOpaMHM KHCIOT M IWIENOYeH, MPOBEJCHHE OMNBITOB, HILTIOCTPHPYIOMIHX IIpUMEPHI
OKHCJTHTETbHO-BOCCTAHOBUTEBHBIX peakiuii (ropeHue, peakiyu pasiomKeHus, COETMHEHHUSA).

Mesicnpeomemmbie ceasu

Peanm3anusi MEXIPEIMETHBIX CBA3EH MPU U3YUCHUH XUMHUH B 8 kyacce OCyIIECTBIISETCS

yepe3 UCII0JIb30BaHUC KaK 001X €CTeCTBEHHO-HAyUHBIX MMOHSTHM, TaK U TOHSITHM, ABJISIFOLIUXCS
CUCTEMHBIMH IS OTJICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'0 HUAKIIA.



OG1He eCTECTBEHHO-HAYYHbIE [IOHATHS: HAY4HbIA (aKT, TUIOTe3a, TCOPH, 3AKOH, aHallH3,
cuHTe3, KiacCH(HUKAIKs, T[EPUOIMYHOCTD, HAOMIO/ICHHE, OIKCICPUMEHT, MOJICTUPOBAHHE,
U3MEpEHHe, MOJICIIb, SIBJICHUE.

dusuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIBL,
PaOAaKTUBHOCTh, MOJIEKYJIa, 3IEKTPUYECKHI 3apsji, BEHIECTBO, TeIO, 00BEM, arperaTHoe
COCTOSIHME BEINECTBa, ra3, (U3MYECKUe BEIMYHMHbI, CJMHHMIIBI U3MCPEHHs, KOCMOC, [JIAHETHI,
3Bé3/161, COMHIIE.

Buosorust: poToCHHTE3, JbIXaHHUE, Ouochepa.

Teorpadus: armocdepa, rupocdepa, MHHEPAITBI, TOPHBIE IOPOJIBT, MOJNE3HBIC UCKOTIaeMBbIe,
TOILJIMBO, BOJTHBIE PECYPCHI.

9 KJIACC
BemecTBO H XHMHYECKAs peaKius

Ilepuoymueckuii  3akoH. Ileppojuyeckas —CHCTeMa XHMHUECKHX snemeHToB /1.
. MenneneeBa. CrpoeHne aTtoMoB. 3aKOHOMEPHOCTH B H3MCHCHHH CBOMCTB XWUMMYECKHX
5JIEMEHTOB MEPBBIX TPEX NEPHOJOB, Kajlus, KalbUus W HX COEMHEHHUI B COOTBETCTBUHU C
TOJIOYKEHHEM 3JIeMEeHTOB B I1eproIHUecKOM CHCTEME U CTPOCHHEM MX aTOMOB.

CTpoe}me BelIeCTBa: BH/bI XAMHYECKOHW CBS3H. Tunst KPUCTAITHYCCKHUX pCHIéTOK,
3aBHCUMOCTH CBOMCTB BEIIECTBA OT TUIIA KpHCTaJIHPI‘ICCKOﬁ pC[IIéT KU U BUIa XUMHYECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHM4eCKHX BEIICCTB. Xumudeckue CBOWCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3M4HBbIM KlaccaM HEOPraHW4ecKux COC/IMHEHUH, TeHeTHYECKas
CBSI3b HEOPraHHYECKHUX BEIIECTB.

KiaccuuKanys XUMAYECKHX PEaKIHil 10 Pa3IMIHbIM NpH3HAKAM (o YKCIy U COCTaBY
YUACTBYIOLIMAX B PEAKIIHHU BELIECTB, II0 TEIJIOBOMY > deKTy, N0 U3MEHEHHIO CTENEHEeH OKUCTICHUS]
XHMIUCCKHX  9JIEMEHTOB, MO OOpaTMMOCTH, IO YyYacTHIO Karainusaropa). OK30- H
SHIOTEPMUYECKHE PEaKIMH, TEPMOXUMUYCCKUE yPABHEHHS.

[lonsiTie 0 CKOpOCTH Xumudeckoi peaximu. [ToHsTHe 06 o0paTHMBIX M HEOOpaTUMBIX
XMMAYECKHX peaknusx. [TOHATHE O TOMOIEHHBIX M TETEPOTCHHBIX PCAKIHAX. [TonsTue o
katammze. [JoHsITHE 0 XAMUYECKOM paBHOBeCHH. DaKTOPHI, BIHUAIOIIUE HA CKOPOCTD XUMUYECKOH
peaKiiy ¥ MOJIOKEHHE XHMHUYECKOTO PaBHOBECHS.

OKHCIIHTE/IbHO-BOCCTAHOBUTENBHBIE PEAKIMH, JJIEKTPOHHBIH OanaHC OKHCIHMTEIbHO-
BOCCTAHOBUTENbHOM peakimu, COCTaBIeHHE YPAaBHEHHH OKHCIHTENbHO-BOCCTAHOBHTEIHHBIX
peaknuif ¢ HCTIOIb30BAHMEM METO/IA DIIEKTPOHHOTO Oanamca.

Teopust JIEKTPOTUTHYECKOM THCCOLMAIIUH. DNEKTPOTUTH U HEIJIEKTPOJIHUTHL Karuonsl,
AHHOHBI. MEXaHU3M JUCCOIMAIIUN BEIIECTB C pa3IMYHbIMU BUJIAMHU XAMUYECKOM cBsa3u. CTeneHb
muccoranyu. CHIIbHBIE B Cl1a0ble 9JIEKTPOIHTHL.

Peakiiy HOHHOTO OOMeHa. YCIIOBHS MPOTEKAHHs PEAKUHH HOHHOTO oOMeHa, TOJIHbIE H
COKpAIIEHHBIE HOHHBIC YPAaBHEHHs PEaKIUH. CpoiicTBa KHCJIOT, OCHOBaHMI W COJIE#H B CcBETE
IPENCTABNECHAN 00 HSIEKTPOTMTHYECKOH TUCCOLHALMH. KauecTBeHHBIE pEAaKIMM Ha HOHBL
[ToHsITHE O THIPOIHM3E COJIEH.



Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJETSMH KPUCTAUTMYECKHX PEMIETOK HEOPraHWYeCKHX BEIICCTB —
META/UIOB M HeMeTauioB (rpadpura M anmasa), CIOXKHBIX BCIIECTB (xnopuzja HaTpHs),
HCCIIEIOBAHNE 3aBHCHMOCTH CKOPOCTH XHMHYECKOH pEaKIuu OT BO3JIEUCTBUS PA3JIMIHBIX
(aKTOpOB, MCCIENOBAHUE DIEKTPONPOBOIHOCTH PacTBOPOB BEIICCTS, npouecca JHCCOIHAIH
KHCJIOT, IeJIoYuei 1 colieit (BO3MOXKHO MCIIONIb30BAHUE BUICO MaTeprajioB), IPOBEICHHUE ONBITOB,
WUTIOCTPUPYIOLIIMX TPU3HAKKA MPOTEKAHUS peaxiuii moHHOro obmena (0OpasoBaHHE OCaKa,
BBUICJICHHE ra3a, 00pa3oBaHHe BOJIbI), ONBITOB, HILTIOCTPUPYIOIIHX HPUMEPEI OKHUCITUTEIIBHO-
BOCCTAHOBHTENBHBIX PEaKiui (rOpeHue, PeaKiuu pasjloKCeHHA, COEJIMHEHHS), paclo3HaBaHHE
HEOPraHWYECKHX BEIIECTB C TOMOIIBIO KAadECTBEHHBIX peaknuii Ha HOHbI, PEIICHHUE
HKCIIEPUMEHTANIbHBIX 3a/1a4.

HeMeTa/uibl M HX COCAUHEHH A

O6Gmasi XapakTepucThka ranoreHoB. OCOOCHHOCTH CTPOCHHSA ATOMOB, XapaKTepHbIE
cremenu okuciuenus. CTpoeHHe W (M3MUECKHE CBOWCTBA MPOCTBHIX BEIIECTB — TAOICHOB.
XyMHUYecKHe CBOWCTBA HA TPUMeEpe XJopa (B3aMMOJCHCTBHE C METAUIaMH, HEMETAJUIAMH,
menoyamu). Xsopoogopon. ConsiHask  KHMCJIOTa, XHMHHYCCKHE CBOMCTBA, TIOJIyYEHHE,
npuMerenne. JIecTBre XJI0pa U XJIOPOBOJIOPO/IA HA OPraHU3M HE/IOBEKa. Baxkneiimue XJI0pH/IbI
¥ UX HaXOXJICHHE B IPHPOIE.

O6masi XapaKTepUCTUKA ONEMEHTOB VIA-rpynmsbl. OcoOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHble CTeneHH okucnenus. CTpoeHue u dusmuUecKre CBOKMCTBA MPOCTHIX BEHIECTB —
KHCIIOPOJIa M CEPBL. AJUIOTPONHbIE MOAU(HKAIMK KUCIOPOJd H CEpbI. XuMHuUYECKHEe CBOMCTBA
cepbl. CepoBOLOPOJ, CTPOEHHE, (BU3HUECKUE M XHUMHUYCCKHC cBoiicTBa. OKCHIBI CEPHI Kak
IIpe/ICTABHTENIN KHCIOTHBIX OKcHz0B. CepHas KuCioTa, dusryeckre ¥ XMMHYECKHE CBOMCTBA
(o6mmpe KaK mpeIcTaBuTeIIsl Kilacca KUCIIOT ! cnenuduueckue). XUMHUUECKHUE PEAKIUH, KIS
B OCHOBE POMBIIILIEHHOTO CI0C00a MOy YeH s CEPHON KUCIIOTBL. [TprMeHeHHE CEPHOM KUCTIOTHI.
ConM CcepHOM KHCIIOTHI, KAQueCTBCHHAs PEaKius Ha cynbar-uon. Haxoxnenue cepst U €€
CcoeMHEHMH B IpUpose. XUMUUECKOE 3arps3HEHHe OKPYXKAIOMEH CPe/bl COCAUHCHUAMH CEpbI
(KHCIIOTHBIE JIOXK/IM, 3arpsi3HEHHNE BO3/lyXa 1 BOJIOEMOB), CIIOCOOBI €ro NMPeI0TBPALICHHS.

O6masi XapakTepUCTHKA JJIEMEHTOB VA-rpymIibL. Oco0GeHHOCTH CTPOEHHUsI aTOMOB,
XapaKTepHble CTEleHH OKHCIEHMs. A30T, PACHpOCTPaHCHHE B NPUPOAE, puszuueckue wu
XHMEYECKHE CBOMCTBA. KpyroBopoT a30Ta B IPHPOJE. AMMHAK, €ro GU3HIECKAEe N XHMHICCKUE
cBO#CTBA, TIOJTyUeHHe 1 pumenenne. Comi aMMOHHUS, UX (U3MUECKHE i XUMAYECKHC CBOWUCTBA,
npuMeHenue. KadecTBeHHass peakiys HAa HOHbI aMMOHHS. A30THasi KHCIOTa, €€ IOJydYCHHE,
dusuueckue M XMMHYECKHE CBOHMCTBA (obmue Kax MpEACTaBUTENs Kiacca KHCIOT |
cnermduueckue). Mcnons30BaHne HATPATOB M CONEH aMMOHMS B KAuecTBE MHHCPATbHBIX
ynoGpenuit. XMMAUECKOe 3arpA3HEHNEe OKPYKAIOMIEH CPe/bl COCUHCHHIAMU a30Ta (KHCITOTHBIE
JIOYTH, 3arps3HCHHE BO3/yXa, MOUBBI M BOJIOEMOB). Docdop, aLIOTPOIHBIE MO UKAIIH
docdopa, Gusnyeckue W XUMHIECKHE CBOHCTBA. Oxcup docdopa (V) u dochopHas Kuciora,
dusuyecKkue ¥ XMMUYECKHE CBOMCTBA, TNOJNY9ICHHE. Ucnonsiosanue ¢ochaToB B KadecTBe
MHHEPAIBHBIX YI0OpEHUH.

OG6uasi XapaKTepUCTHKA 3NeMEHTOB [VA-rpymnmsl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHBIE CTEHICHH OKUCIIEHHS. YTIEPOJl, AJIOTPOIHBIC MoauHKAL|H, PACIIPOCTPAHCHUE B
npuposie, Gpu3nUecKue ¥ XMMUYECKHE CBOHCTBA. Ancop6iusi. KpyroBopor yriepoja B IpUpoze.
Oxcuybl yrieposa, ux (pu3HIecKue U XUMHYECKHE CBOHCTBA, JeHCTBUE HA YKUBBIC OPraHU3MBI,
TIOJydEHUE ¥ MPAMEHEHHE. DKOJIOIHUECKUE npo6JieMBbl, CBA3aHHBIE C OKCHIOM yriepoza (Iv),
FHIOTEe3a [IOGATBHOr0 TMOTEIUICHHS KIMMATa, MAapHUKOBEIA dpGeKT. YroabHas KHCIOTa H eé



cony, MX (QU3HUECKHe ¥ XUMHUYICCKHE CBOMCTBA, MOJy4YeHHE M IPUMEHEHHE. KauecTBeHHas
peakiusi Ha KapOOHAT-HOHBI. HWcnonp30Banue KapOOHATOB B OBITY, MEAUIMHE, IIPOMBIIIICHHOCTH
¥ CEJIbCKOM XO03SHCTBE.

TlepBOoHAYANBHBIE TOHATHS 00 OPraHHYECKHX BEIIECTBAX KaK O COCAMHCHIIX yriaepoza
(MeTaH, 5TaH, STHIICH, ANETHJICH, 9TAaHOJI, TJIMIEPHH, yKCYCHAs kucnora). [IpupoHbie HCTOYHUKA
YIJIEBOIOPO/IOB (YTOb, IPUPOHBIH ras, HedTh), MPOIYKTHI KX nepepaboTku (GeH3uH), HX POJIb
B ObITY ¥ TpoMbiuieHHOCTH. [loHsATHE O GUOJIOTMYECKH BaKHBIX BEIECTBAX: XKHpax, Oenkax,
yIJeBoJax — M HMX POJIM B JKH3HH UCJIOBCKA. MarepuaibHOe EIMHCTBO OPraHHYECKHX M
HEOPraHWYECKHX COEIMHEHHUH.

Kpemuuii, ero ¢Qusudeckue M XHUMHUICCKHC CBOMCTBA, NOJy4YeHHE M TIPUMEHEHHE.
CoenuHenns kpemHus B mpupope. OOimme mpeCcTaBIeHUs 06 oxcune xpemuus (IV) u
KpeMHueBoi kuciore. CHIIMKATBI, HX HCTIOJIB30BAHHE B OBITY, B IPOMBIILIEHHOCTH. BaxkHeimue
CTpOMTENbHBIC MaTepHaibl: KEepaMHKa, CTEKJO, LEMCHT, 6etoH, xene300eToH. [IpoGreMsbr
6e30MACHOTO HCIOTB30BAHMS CTPOUTEIBHBIX MATEPHAIOB B TIOBCEHEBHOM XKU3HH.

Xumuueckuii IKcnepumeHm:

u3ydeHne oOpa3loB HEOPTaHWUECKUX BEIIECTB, CBOHCTB COJISTHOM KHCIIOTHI, IIPOBEJICHHE
KAYECTBEHHBIX PEaKIMi Ha XJIOPH/I-HOHBI M HAOMOJCHHE NPU3HAKOB MX TMPOTCKAHMS, OIBITHI,
oTpaxkalormue (HU3NYECKHE W XMMHUYECKHE CBOMCTBA rajloreHOB M MX COeMHEHUN (BO3MOKHO
HCIIOBb30BAHME BHIEOMATEPHANIOB), O3HAKOMJIEHHE € OOpasiaMH XJIOpUI0B (raJIoTeHUIOB),
O3HAKOMJIGHHE C O00pasuaMe cepsl H €€ COEIMHEHHsMH (BO3MOXHO HCIOJIB30BAHUE
BHIEOMATEPHATOB), ~HaOJIOJeHHe —Tpouecca OOyrIMBaHWS — caxapa — TOJX JeicTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI, H3yUEHHE XUMUICCKHX CBOMCTB pa30aBICHHON CEepHON
KHCJIOTHI, TPOBEICHHME KAYECTBEHHON DEAKIUU Ha Cyib(ar-HOH H HaOJro/IeHHe NpU3HaKa e€
POTEKAHHs, O3HAKOMJICHHE ¢ (PM3MYECKHMH CBOMCTBAMH a30Ta, dochopa u UX COeNUHEHUH
(BO3MO’KHO HCIIONb30BAaHAE BHJICOMATEPUATIOB), o6pasnamu a3oTHBIX B GochOpHBIX yA0OpEHHH,
nojydeHue, CoOMpaHue, paclo3HaBaHHE M H3YYCHHE CBOWCTB aMMHaka, IPOBEIACHHE
KAueCTBEHHBIX PEaKIyii Ha MOH aMMOHHs U Gocdar-HoH 1 U3yUeHUE IPU3HAKOB UX MPOTEKAHNA,
B3aMMOJICHCTBHE KOHIEHTPAPOBAHHON a30THOM KHCIIOTHI ¢ Me/Ibi0 (BO3MOXKHO HCIOJB30BaHHE
BHICOMATEPHATIOB), HM3y4eHHE MOJeNell KPHCTATMYECKHX pemeTok —anMasa, rpagura,
¢ysuiepeHa, 03HAKOMIIEHHE C TIPOLECCOM afcopOIMK PaCTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM
YIJIEM M yCTPOHCTBOM IPOTHBOTa3a, NOJyIeHue, cobupanue, paco3HaBaHUE U H3yIEHHE CBOUCTB
YIJIEKUCIIOTO Ta3a, IPOBEACHHE KAaueCTBEHHBIX peakiuii Ha KapOoOHAT W CHJIMKAaT-HOHBI U
W3yueHWe [pPU3HAKOB HMX IMPOTEKAaHMs, O3HAKOMJICHHE C NPOAYKIMEH CHIMKATHON
NPOMBIILIEHHOCTH, PEIIEHHE IKCIICPUMEHTANIBHBIX 33/[a1 10 TEME «Baxxneiinue HeMeTaJlJIbl B HX
COETUHEHHUS).

MeTaJLiibl ¥ BX COEAMHEHHA

O61mast XapaKTepUCTUKA XUMHYECKHX 3IEMEHTOB — METAJITIOB HA OCHOBAHWH HX ITOJIOKEHHS
B Ilepuoanueckoil cuCTEME XUMHYECKHX JJIEMCHTOB JI. 1. MenzeneeBa U CTPOCHHUS aTOMOB.
CrpoeHne MeTauioB. Mertammmyeckas CBS3b M METaUIM4ecKas KpHCTALIAYCCKas peméTka.
DNEKTPOXUMHMYECKHIT PNl HANPSHKCHWH METajljloB. dusnyeckue W XUMHYECKHE CBOMCTBA
MeTtauioB. O6mue croco0s! mojiydeHus: MeTaioB. IIoHsTHEe 0 KOPPO3MU METAJUIOB, OCHOBHBIC
Cr10co6bI 3amMTH UX OT Kopposuu. CIuiaBbl (CTalb, YyTryH, AIOPATIOMHHMH, OpoH3a) U HX
NpUMEHEHHE B ObITY ¥ IPOMBIILICHHOCTH.

Illenoqnble METAJUIbI: ITOJIOXKECHHUE B Hepnonnqecxoﬁ CHUCTEME XUMHUYECKHUX DJIEMCHTOB I[
W. Menneneesa, CTpOCHUE HUX aTOMOB, HaxXO0XJeHUEe B IIPUPOJIC. Ddu3udeckue U XUMHYCCKHE



cBoiicTBa (Ha IIpUMepe HATpus U Kaywst). OKCH/IBI ¥ THAPOKCH/IB! HATPUS  KaTIHA. [Tpumenenue
[IETOYHBIX META/UIOB M UX COCJIHHEHH.

[1[e/104HO3eMENBHBIEC METAILIbI MarHAH 1 KaJIbLIHiA: osoXkenue B [leprouyuecKkoi cucreme
xyummaeckux dnementos JI. V. MeHzeneeBa, CTPOEHHE WX aTOMOB, HAXOXACHHE B HPUPOAC.
dusnueckre U XUMHUECKHE CBOMCTBA MAarHus M KaybIHs. Baxxueiimue coeAMHEHUs KaJlbIUs
(oxcm1, THAPOKCHL, coiiH). JKECTKOCTH BOJIBI H criocoObI €€ yCTpaHeHHUs.

AMOMAHEE: TIONOXeHMe B IIepHOIMYECKOH CHCTEeME XHMHYECKUX JIJICMCHTOB I
1. MenielieeBa, CTPOSHHE aTOMa, HAXOX/IEHHE B PHpoJie. PU3NIECKHE i XUMUIECKIE cBOiicTBa
amoMuHus.. AMMOTEpHBIE CBOMCTBA OKCHJIA X THIPOKCHIA ATFOMUHHUSL.

Yenezo: mojoxenme B 1lepHOIMYECKOH CcHUCTEME XHMHUYECKHX  SJIEMEHTOB i
. MenjeneeBa, CTPOCHUE aTOMa, HAX0XK/ICHHE B IIPUPOJIC. dusnuecKue U XMMHUYECKUE CBOMCTBA
senesa. Oxcuapl, ruapokcuapl u comn skenesa (II) u xenesa (IIT), ux cocras, CBOWCTBA H
IOJIyYECHHE.

Xumuueckuii IKCnepuMenm:

03HAKOMJIEHHE C 00pa3IaMu METAUIOB H CILTABOB, X (PH3UUCCKUMU CBOMCTBaMH, H3yUYECHHE
Pe3yJIBTATOB KOPPO3HH METAIOB (BO3MOJKHO HCIIONIb30BAHHUE BH/IEOMATEPHAIIOB), 0COOEHHOCTEN
B3aUMOJICHCTBAS. OKCHAAa Kalblus H HaTpus C  BOJIOH (BO3MOXXHO ~ HCIIOJIb30BAaHUE
BH/ICOMATEPHAJIOB), HCCIEAOBAHHE CBOMCTB JKECTKOH BOJBI, IpPOLECCa TOPCHHA xenesa B
Kucaopose  (BO3MOXHO — HCIOJIB30BaHHE BHJICOMATEPHAJIOB), IPU3HAKOB  MPOTEKAHHSA
KAYECTBEHHBIX PeaKiuii HAa MOHBL MarHus, Kajblys, aTlIOMUHHU, [IHHKA, XKeJe3a (I1) u xene3a
(111, menu (II), HaGmoneHKHE M ONUCAHHE MPOLECCOB OKPAINMBAHMS [LIAMCHH WOHAMHU HATpPHs,
KaIMs ¥ Kambls (BO3MOYXHO HCIIONb30BAHHE BHIEOMATEPHANIOB), HCCIIC/I0BAHNAE aM(pOTEepHBIX
CBOMCTB THPOKCH/IA ATIOMHMHHS M THIPOKCH/IA IMHKA, PEIIEHHE IKCICPUMEHTAIBHBIX 3a/at 110
TeMe «Ba)kHelIe MeTajUIbl U UX COCTUHEHHUSA).

XuMus B OKpyKalomas cpeaa
BelecTBa ¥ MaTepHanbl B TOBCEJHEBHOM XM3HHM uelloBeKa. be3onacHoe MCIoNb30BaHHe
BEIIECTB ¥ XHUMHYECKMX peakuuii B OpiTy. IlepBas nmoMompb MpH XHMHYECKHX OXOrax H

OTpaBIICHUSAX.

XuMHUECKOe 3arps3HEHre OKPYKAIOMIeH cpe/ibl (pe/ieibHas J0myCTuMast KOHICHTPAIs
gemects, ganee — [1JIK). Poib Xumu# B pelICHHH SKOTOTHIECKUX pobiem.

Xumuueckuit IKCnepumenm:

p3ydenHe 06pa3oB MaTePHANIOB (CTEKIIO, CIUIABBI METAILIOB, IIOIIMMEPHBIC MaTepHaIbl).

Mesicnpeomemmuboie cea3u

Peajusanysi MEXTIPEIMETHBIX CBsi3ed TIPH M3YUYEHUH XUMUU B 9 KJIACCe OCYIECTBISACTCS
yepe3 MCIOJIb30BaHUE Kak OOMIMX eCTECTBEHHO-HAY THBIX MOHATHM, TaK ¥ MOHSATHH, ABJISIOIIAXCS
CHCTEMHBIMH JUTS OTAEIBHBIX MPEIMETOB €CTECTBCHHO-HAYYHOT0 IIUKIIA.

OGIIHe eCTeCTBeHHO-HAYHBIE TIOHATHS: Hay4HbIi (HaKT, THI0Te3a, 3aKOH, TEOPHs, aHAIIH3,

CHHTE3, KiacCUu(pUKAIMs, NEePUOAMIHOCTh, HAOMONCHHE, OKCIEPUMEHT, MOJCIMPOBAHMUE,
M3MepeHHe, MOJIEb, SBJICHHE, TAPHAKOBbIHA 3 (eKT, TEXHOIOTHs, MaTepHalbL.



dusmka: Marepus, aTroM, OIEKTPOH, TPOTOH, HEWTPOH, HWOH, HYKIMJ, H30TOMbI,
PaMOAaKTHBHOCTb, ~ MOJIEKYJIa, SJIEKTPUYECKH  3apsifi, TMPOBOJHHKH, MOJIYNPOBOJHHKH,
JMIEKTPUKH, HOTODNIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBa, ras,
pacTBOpP, PaCTBOPUMOCTE, KPHCTAJLIMYECKas peméTKa, CIUIaBbl, PU3MIECKHE BETHIMHBI, €IHHALLB]
M3MepeHus, KOCMHYECKOE POCTPAHCTBO, IIAHETRL, 3Bé3 el CoNHIE.

buonorus: GOTOCHHTE3, JbIXaHUE, Guocdepa, SKOCHCTEMA, MUHEPATBHBIC ynoOpenus,
MUKPOSJIEMEHTHI, MAKPOIJIEMEHTBI, ITHTATE/IbHbIE BEIIECTBA.

Teorpadus: armocdepa, rupocdepa, MEHEpaIbl, FOPHBIC IIOPO/IBL, MONE3HBIC HCKOTIaEMBIE,
TOILIMBO, BOJIHBIE PECYPCHI.

[UIAHMPYEMBIE PE3YJILTATHBI OCBOEHMS NMPOTI'PAMMBI o XMMHUMU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMSI

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3YyIbTAThI OCBOE€HHMS [POrpaMMbl OCHOBHOTO o01ero 06pa303aan
JIOCTHUTAIOTCA B XO/1€ 06yquI/I$I XHWMUHU B CIUHCTBC yqeGHoﬁ M BOCIIMTATEIBHON AEATEIbHOCTH B
COOTBETCTBHHU C TpaJulIHOHHBIMHA pOCCHﬁCKHMH COLMOKYJIBTYPHBIMH 51 JYXOBHO-
HpaBCTBEHHbIMH IIEHHOCTIMH, NPUHATHIMH B o01ecTBe npaBujiaMd A HOpMaMH IIOBEACHUSA H
CHOCOGCTB)’IOT nponeccam caMOIIO3HaHusl, CaMOpPa3sBUTHA U conuam3anu O6yanOIHI/IXCiI.

JIHMYHOCTHBIE PE3yJIbTAThl OTPAXAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCA
CcHCTeMOl TIO3MTHBHBIX IEHHOCTHBIX OPHEHTAlWi W PacIIMPEeHHE ONbITA JESTEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH!

1) NaTPHOTHYECKOI0 BOCITHTAHUSN:

IIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHIECKOMY H HAYyHTHOMY
HACJIE/MIO, MMOHAMAHMSI 3HAYCHMS XMMMYECKOM HAayKH B JKU3HH COBPEMEHHOIO olmiecTsa,
CIIOCOGHOCTH BJIAJETh JOCTOBEPHOM MH(OpPMAIMEH O MEPeOBbIX JOCTHKEHUAX M OTKPBITHIX
MHpPOBOH ¥ OTEUECTBEHHOH XMMMH, 3aHHTEPECOBAHHOCTH B HAYHTHBIX SHAHWAX 00 ycTpoicTBE
MHUpa " o61ecTsa;

2) rpaskIaHCKOro BOCIHTAHHA:

TIPEJCTABJIEHHs. O COLNMAIBHBIX HOPMAax M MpPaBAIaX MEXIHIHOCTHBIX OTHOILICHUHA B
KOJUIGKTHBE, KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIICCTBEHHO NOJIE3HOM, y4eOHO-
HCCIIeI0BaTEeIbCKOM, TROPYECKON M IPYTHX BHJAX JIEATEIIbHOCTH, TOTOBHOCTH K pazHo0Opa3HOi
COBMECTHOM JIESTEIBHOCTH TIPU BHINOIHEHHU YYeOHBIX, MO3HABATEIBHBIX 3a/(a4, BHIIOTHCHUH
XHMHYECKHX DKCIIEPHMEHTOB, CO3/IaHIH y4eOHbBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHHMAHHIO
¥ B3aMMOIOMOIIM B IIpOLECCe 3TOH Y4eOHOM [esTeNbHOCTH, TOTOBHOCTH OLCHHBATH cBOE
TIOBE/ICHHE ¥ [IOCTYIIKM CBOMX TOBAPHIIEH C MO3UIMH HPABCTBEHHBIX U PABOBBIX HOPM C yuETOM
0CO3HAaHU MMOCJIEACTBUHN MOCTYIIKOB;

3) eHHOCTH HAYYHOI'0 O3HAHMS:
MHPOBO33pEHUYECKHE  TPEJCTABICHUS O  BEIIECTBE M XMMHMYECKOU  peaKilyu,

COOTBETCTBYIOLIME COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH N COCTaBJIIONIME OCHOBY JIsA
MOHUMAaHUA CYIMHOCTH Hayqnoﬁ KapTHHBI MHPA, TIPEACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX



Pa3BUTHUS TIPUPOJIBI, B3AUMOCBS3SX yeJIoBeKa ¢ MPUPOJHON CPeJoi, O POJIH XHUMHUH B MIO3HAHUH
THX 3aKOHOMEPHOCTEH;

[O3HABATE/IbHbIE MOTHBBI, HAIPABIECHHBIC HA TONYYCHHE HOBLIX 3HAHWH TIO0 XUMHH,
HeoOXoauMBle U1 OObACHEHHs HaO/ONAeMBIX IIPONECCOB H SBIICHHUM, MO3HABATEILHOM,
¥H(OPMATMOHHOM U YHTATENHCKOM KyIbTYpbI, B TOM UHCIIC HABLIKOB CaMOCTOSATENBHOM PaboThI
¢ yueOHBIME TEKCTaMH, CIPAaBOYHOH JIATEPATYpOHl, JOCTYITHBIMM TEXHUYECKHMH CPECTBAMH
HHGMOPMAIMOHHBIX TEXHOJIOTHIA;

uHTEpeC K OOYUYEHMIO M IO3HAHMIO, JOOO3HATENBHOCTD, rOTOBHOCTE H CIoCcoOHOCTD K
caMOOOPA30BAHMIO, TIPOEKTHON ¥ HCCIENOBATENBCKOH JESTENBHOCTH, K OCOSHAHHOMY BBIOODY
HATIPABJICHHOCTHU M YPOBHs 00y4YEHHs B JallbHEHIIEM;

4) popMHpPOBaHUS KYJIBTYPbI 310POBhA:

0CO3HAHME IIEHHOCTH KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/10POBBIO, YCTAHOBKH
Ha 3J0pOBbIi 00pa3 JKWU3HH, OCO3HAHHE [OCHEACTBHI W HENPUATHE BPEIHBIX MPUBBIYECK
(ynmoTpeOsieHHs  alKOroJisi, HapKOTHKOB, KypeHus), HeOOXOIMMOCTH COOJIOZICHHS IpPaBHIl
6e30MacHOCTH IIPH OOpAIeHUH ¢ XUMUYECKUMU BEIICCTBAMH B OBITY U peallbHOM KU3HHU;

5) Tpy/10BOro BOCIIMTAHMS:

MHTepeC K MPaKTHUECKOMY H3yYeHHIO Npodeccuii H Tpy/a pasimaHOro poja, yBaKCHHE K
TPyJLy ¥ pe3y/IbTaTam TPYI0BO#H EATEIBHOCTH, B TOM YACIIE HA OCHOBE PUMEHCHIA MIPEIMETHBIX
JHAHMH 1O XHMHH, OCO3HAHHBIM BHIOOP MHIMBHAYAJIbHOH TPACKTOPHH TIPOJODKEHHUSA
06pa3oBaHusl ¢ Y4ETOM JIMYHOCTHBIX HMHTEPECOB H CIIOCOOHOCTH K XWUMHH, OOIIECTBEHHBIX
MHTEPECOB M IMOTPEOHOCTEH, yCIemHOH Npo(eCCHOHATBHON JEATENIbHOCTH M PasBHTHS
HEeOOXOIUMBIX YMEHHH, TOTOBHOCTh a/1aliTHPOBATHCS B npoheCCHOHATBHON Cpesie;

6) IKOJOrMYEeCKOro BOCIIUTAHMA:

9KOJIOTHYCCKHA HCJICCOOGPEBHOC OTHOILIIEHUE K MPHUPOAEC KaK UCTOYHHUKY JKU3HHU Ha 3emuie,
OCHOBE €€ CYyIIECTBOBAHMS, [MOHUMAaHHWE IEHHOCTH 3JI0POBOI0 H 0e301acHoro o6pa3a KHU3HH,
OTBETCTBEHHOE€ OTHOIICHUE K CO6CTBCHHOMy (I)I/ISI/I‘IeCKOMy U T[CHUXHUYECKOMY 3I0POBBIO,
OCO3HaHUE LICHHOCTH COOTIOIEHUS IIpaBuI 0€e3011acCHOTO MOBEJACHUS IIPHU pa60Te C BCUICCTBaMH,
a TaK)Ke B CUTYyalUsIX, YIPOXKarOmuX 310POBBIO U XKU3HHU JIIOJIEH;

CIIOCOGHOCTH NIPUMEHSTH 3HAHKS, TOTy4aeMBbI€ IIPU H3YHUCHHH XUMHUH, JUTS peuieHus 3a1a4,
CBSI3aHHBIX C OKPY KAOILIEH NPUPOJHONW CpeNoH, sl MOBBIICHHS YPOBHSA AKOJIOTHYECKOM
KYJIbTYpbl, OCO3HAHHUS r100aJIBHOTO XapakTepa dKOJOTMYECKUX npo0iieM U MyTeH MX perieHus
MIOCPEICTBOM METOJI0OB XUMHH, YKOJIOTHYECKOTO MBIILICHHA, yMEHHS PyKOBOJICTBOBAaTbCSA UM B
O3HABATEILHOMN, KOMMYHHUKATHBHOM ¥ COIMATIHOM MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTampeIMETHBIX PEe3yJIbTaTOB BBIICIAIOT 3HAYMMBIC UL (bopMHEpOBaHHUS
MHPOBO33peHHs OOIIeHAYYHBIE MOHATHS (3aKOH, TEOPUs, NPHHIAI, IAIOTE3a, ¢akr, cucrema,
[POIECC, IKCTIEPUMEHT M JIPYTOE.), KOTOPbIC HCIIONB3YIOTCS B SCTECTBCHHO-HAYTHBIX yueOHBIX
TpeJIMeTax U TO3BOJISIOT HA OCHOBE 3HAHMH U3 STHX IIPE/IMETOB (bopMHPOBATH IPE/ICTABICHUAE O
IEJIOCTHOM HAy4yHOW KapTHHE MHpa, U YHHBEpCAIbHbIC yueOHble JecTBUsA (T03HABATEIBHBIC,
KOMMYHUKATHBHBIE, PEry/STHBHBIE), KOTOPbIC 00eCrednBaroT (GopMUpOBaHHE TOTOBHOCTH K
CAMOCTOSTEBHOMY [UIAHHPOBAHKIO ¥ OCYIIECTBJICHHIO yUeOHOM NeATEIBHOCTH.



[lo3HaBaTe bHbIE YHHBEPCAIbHbIE yaeOHbIe JeHCTBHS
ba3oBbie JOrHYecKHe JeiicTBHM:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOEHHWM 3HAHHIA:
PACKpHIBATH CMBICII XHMUUECKHX IIOHATHH (BBIIEJIATH UX XapaKTePHbIE IPU3HAKH, YCTAHABINBATD
B3aMMOCBSI3b C JPYTMMH HOHATHAMH), HCIOJB30BATH MOHATHA JUIA OOBSICHEHUSI OTHEIIBHBIX
axToB ¥ SIBICHUH, BRIOUpATh OCHOBAHMS M KPUTEPUH JISL KnaccupuKay XUMUIECKHUX BEIECTB
¥ XMMHYECKAX peaKimii, yCTaHaBIMBATh NPHYMHHO-CIICICTBEHHBIC CBA3W MENILY o0beKTaMu
W3ydeHHsl, CTPOMTH JIOTHYECKUE PacCyKICHHS (MHYKTHBHBIE, J€/lyKTHBHBIE, TI0 AHAIOTHH),
JIeJIaTh BHIBOJIBI U 3aKIFOYCHUS;

YMEHHE NPUMEHSTh B TPOLECCE MO3HAHMS MOHATHS (TIpeZIMETHBIE U METANPEIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHONIb3yeMble B XHMHH, npeoOpa3oBHIBaTh MIKPOKO
IpAMEHsiEMble B XHMHH MOJENBHbIC NMPEJICTaBICHHMS — XHMHYECKUH 3HAK (CHMBOJI JIIEMEHTA),
xpMmudeckass (GopMysia W ypaBHEHHE XMMHYECKOH Ppeakiuu — MpH pPEIICHHH yueOHO-
03HABATENBHBIX 3a7a4, C YYETOM OTHX MOJEIBHBIX MpPEJCTABICHUH BBUIBIATL U
XapaKTepHu30BaTh CYIMIECTBEHHbIC IPH3HAKH M3Y4acMBbIX 00BEKTOB — XHMHYECKHX BEIIECTB U
XMMHUECKHX PeaKiliii, BHISBIATh OOIIHE 3aKOHOMEPHOCTH, NMPUIMHHO-CIIC/ICTBEHHBIC CBI3H H
IPOTHBOPEYHS B H3yUaeMbIX IPOLECCAX H SBICHUSIX.

ba3oBbie ucciie0BaTeIbCKHE JeHCTBHSA:

YMEHHE HCIIONB30BaTh MOCTABICHHBIC BOIPOCH B Ka4eCTBS MHCTPyMCHTA MIO3HAHUS, a
TaKKe B KA4eCTBE OCHOBBI Uil (POPMHUPOBAHHUS TIHUIOTE3BI IO INPOBEPKE TNPABHILHOCTH
BBICKa3bIBAEMBIX CYKICHHMH;

nproGpeTeHre OMbITa 110 IUIAHMPOBAHUIO, OPraHW3alMH W HPOBEJCHUIO yHCHHUYCCKHX
KCTIEPHMEHTOB, YMEHHE HabIIO/IaTh 32 XOZIOM IPOIECCa, CAMOCTOSTEILHO IIPOTHOSHPOBATH ero
pesynbTar, HopMyIHpoBaTh OOOOIICHHS H BBIBOJBI 1O pe3yJibTaTaMm [POBEAEHHOTO OIIBITA,
HCCITeIOBAHMS, COCTABIIATH OTYET O IPOJIEIAHHOM padoTe.

PaGora ¢ madopmanmeii:

yMeHHe BbIOMpaTh, aHATM3MPOBATE U HHTEPIPETHPOBATH UH(OPMAIHMIO Pa3THYHBIX BHO0B
# QOPM Tpe/ICTaBICHH S, TOTy4aeMyio 3 Pa3HbIX HCTOTHHKOB (Hay4HO-TIOINYJISIpHAs JIMTEpaTypa
XUMHYECKOTO CO/IEP)KAHMs, CTIPABOYHBIE TI0COOHS, pecypcbl MiHTepHETa), KpUTHHECKH OLCHHBATE
[IPOTHBOPEUMBYIO U HEOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTH Pa3HuHble METOJIBI H 3aIIPOCHI IPH [OMCKE U or6ope HHPOPMALHU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMMBIX JIUIs BBINOIHEHU yueOHBIX U [03HABATE/bHBIX 337124
OTIPe/Ie/IEHHOTO THIA, IPHOOPETeHHe OmbITa B OONACTH HCHONB30BAHHSA uH(OpPMaIIHOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA, OBJIQ/ICHHE KyIBTYPOi aKTHBHOIO MCIIONB30BAHUS pasTHIHbIX
[OWCKOBBIX CHCTEM, CAMOCTOSTENBHO BHIOMpATh ONTHMAbHYIO (OpMY IpPe/ICTaBICHHS
uHGOPMAIHA ¥ WIUTIOCTPUPOBATh PENIAEMble 3a/a4i HECIIOKHBIMA CXEMaMH, JHArpaMMamu,
apyrumu GopmMamu rpaQEKK U UX KOMOMHAIUAMHY;

YMEHME HCIOJIb30BaTh M AHAIM3HPOBATH B IpOLECCe yueOHOM ¥ HCCIIeN0BaTENbCKOM
JEATEPHOCTH HHYOPMAIIMIO O BIHAHUH IPOMBIIUICHHOCTH, CEIILCKOTO XO035CTBa ¥ TPAHCIIOPTa

Ha COCTOSIHME OKPYIKAIOLIEH TIPUPOIHOM CPe/IbL.

KoMMyHHKATHBHbIE YHHBEPCAIbHbIE yueOHbie AeHCTBU:



yMeHHs 3a/[@BaTh BOMPOCHl (B XOzie juasuora H (uM) JMCKYCCHM) TIO CYIIECTBY
obcyknaeMoli  Tembl, (OPMYIMPOBATh CBOM TPEUIOKEHHS  OTHOCHTEILHO BBITIOJIHCHHUS
IpeTIOKEHHOM 3a1a4H;

yMEHHs [IPEICTABIIATH TI0JIyYCHHbIC PE3YJIbTAThI [I03HABATEILHOM JESITEIbHOCTH B YCTHBIX
4 IMCBMEHHBIX TEKCTax; JelaTh MPE3CHTAlMIO pe3yIbTaTOB BBIIOIHECHHS XMMHHYECKOrO
sKCTepUMeHTa (1ab0paTopHOro OIbITa, naboparopHO# paboThl MO HCCICAOBAHUIO CBOMCTB
BEINECTB, yU4eOHOTO TIPOEKTA);

yMeHHs y4eGHOrO COTPY/IHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM TMO3HABATEILHON U
HCCIIEI0BATE/IHCKOM JIESTENBHOCTH TPH PEIICHMA BO3SHUKAIOIIHX npobieM Ha OCHOBE yu€ra
OOImMMX MHTEPECOB ¥ COIVACOBaHMs NO3HLMH (0OCYsKACHH, 0OMEH MHEHHSMH, «MO3TOBBIC
IITYPMBI», KOOP/IMHAIUS COBMECTHBIX JeWCTBHA, OIpe/IeTieHHe KPUTEPHEB 110 OLCHKE Ka4yecTBa
BBINIOJTHEHHOMN PabOTHI U IPYTHE).

Pery isiTHBHbIE YHHBEPCATbHbIE YIeOHbIE eHCTBHS:

yMeHHE CaMOCTOSITENFHO OTIPEENATh e NEeATeNbHOCTH, TIAHNpOBATD, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TPH HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIBHOCTD, BBIOMpATh
nanboee 3G PeKTHBHBIE CIOCOOBI PEIICHHS yueOHBIX U TO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIILHO
COCTABJISITH /A KOPPEKTUPOBATH IIPE/IOKCHHBIN alIrOPHTM JeiiCTBHHM IPH BHITIOJTHEHUH 38 [aHUH
¢ y48TOM TOJy4eHWs HOBBIX 3HAHHMH 00 H3ydaeMbiX 00BeKTax — BEIIeCTBaX M peaKIusiX,
OIIEHHUBATH COOTBETCTBUE MOJIyYEHHOIO pe3yibTaTa 3asBJICHHOM 1I€JIM, YMEHHUE MCII0JIb30BaTh U
AHATU3MPOBATH KOHTEKCTHI, IIPE/IaracMbIe B yCIOBHH 3aaHui.

IIPEJMETHBIE PE3YJIbTATBI

B cocraBe NpEIMETHBIX PpE3yJIbTaTOB IO OCBOCHHUIO 00513aTeIBHOTO  COAEPIKAaHUS,
YCTaHOBJIEHHOTO JIaHHOH (enepanbHOH paGouell TPOrpaMMOM, BBIEISIOT: OCBOCHHbBIE
00yJaromMMUCs HAyYHbIE 3HAHMS, YMEHHUS H crnocoObl  AeicTBHiM, crenuduUecKue s
npeMeTHOM o6nacTH «XHMHS», BHIbI JASATETPHOCTH IO MONYHYCHHIO HOBOTO 3HAHHA, ero
MHTEPIPETALHH, IPe0OPa30BAHHIO U IPUMEHEHHUIO B PasIHIHbIX y4eOHBIX M HOBBIX CHTYaIHsX.

K xoniy oOyueHus B 8 Kjaacce NpeJMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxath cHOPMUPOBAHHOCTH Y O0YJAIOIIMXCS yMEHHUH:!

pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKHH JIEMEHT,
TIPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh (omHOpOIHAS W HEOJXHOPOJIHAs), BAICHTHOCTD,
OTHOCHTEJIbHAS AaTOMHAS X MOJIEKYJIIpHAas Macca, KOIM4YeCTBO BEIECTBA, MOJIb, MOJIpHAA Macca,
MaccoBasi 0T XMMHHUECKOTO JIEMEHTa B COCJMHCHHH, MOJSPHBIA OOBEM, OKCHI, KHCIOT,
OCHOBAHHME, COJIb, OJNEKTPOOTPHULATENHHOCTh, CTENCHb OKMCICHHS, XHMHUCCKasd pPEaKIud,
kiaccu(UKAIHs PEaKIMi: ekl COSJMHEHNs, PeaKIMi PA3IOKEHNs, PeaKlii 3aMEIICH,
peakiuu 0OMEHa, 9K30- M SHIOTEPMUYIECKUE PEaKInH, TeruoBoi 3 (HEKT peakium, Ipo aToMa,
SIIEKTPOHHBIH CIIOH aToMa, aToMHas OpOHUTAllb, PaUyC aTOMa, XUMHICCKas CBA3b, IOJSPHAA 1
HeMoJSpHAs KOBAJIECHTHAs CBS3b, HOHHAS CBSI3b, MOH, KATHOH, aHHOH, PAaCTBOP, MaccoBas NO0J
pemecTBa (MPOLIEHTHAs KOHIIEHTpaIsl) B PacTBOPE;

WITIOCTPHPOBATH B3aHMOCBSA3b OCHOBHBIX XUMHYECKHX TOHATUN ¥ IPUMEHSATH 3TH NOHATHS IIPU
ONFICAaHUH BELIECTB U UX TPEBPAICHHUN;

MCIIOB30BATh XMMHUECKYIO CHMBOJHMKY JUISi COCTaBIeHHs (OPMYT BEIIECTB H ypaBHEHUI
XMMHYECKUX PeaKiluii;

ONpeJIeNISATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OUHAPHBIX COEJMHEHHUSX, CTEHCHb OKHCIICHHS
5/IeMEHTOB B OMHAPHBIX COEIMHEHHMSX, NPHHAUICKHOCTh BEIIECTB K ONpEJENEHHOMY Kiaccy



coeTMHeH M 110 (OPMyIIaM, BH XHMHUECKOH CBs3H (KOBAJICHTHAS U WOHHAs) B HEOPTaHMYECKHUX
COEIMHEHUAX

packpbiBaTh cMbICT [leprHOIIIECKOro 3aKoHa J1. 1. MenzeneeBa: IEMOHCTPHPOBATH MOHUMAHHE
TIEPHOIMYECKOH 3aBHCHMOCTH CBOMCTB XMMHYCCKHX  OJIEMEHTOB OT HX TMOJIOXKEHUsI B
[lepHoMUEcKON CHCTEME, 3aKOHOB COXPAHEHHS MACChl BELIECTS, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHSI, 3aKOHa ABOIra/ipo;

OIMCHIBAT ¥ XapaKTepU30BaTh TaOIHUHYIO (popmy Ileprouueckoifl CHCTEMbI XUMHYECKHX
5JIEMEHTOB: Pa3JinyaTh MOHATUS (TJaBHAS MOATPYIIIa (A-rpynma)» u «1obo4Has MOArpymnna (b-
rpyIIa)y, Majibie B GoNblIHe NePHOIbl, COOTHOCHTD 0603HaueHHs, KOTOPBIE UMEIOTCs B Ta0MHIe
«ITeproauyeckas CHCTEMa XHMHYECKUX IJICMEHTOB JI. W.Menpeneesay C YUCIOBBIMH
XapaKTePUCTHKAMH CTPOEHHs aTOMOB XUMHYCCKHX OJICMEHTOB (coctaB W 3apsin sapa, obuiee
YHCIIO HIEKTPOHOB ¥ PACIIPE/ICTICHHE HX MO SJIEKTPOHHBIM CIIOSIM);

K1accuUIMPOBATh XMMUUECKUE JIIEMEHTBI, HEOPTaHHIECKHUE BELIECTBA, XMMHYECKHE PEaKIun
(110 YMCITY ¥ COCTaBY YUacTBYIOLIMX B PEAKIIHH BEIICCTB, 11O ternoBoMy 3G dexTy);
XapakTepu3oBaTh (ONHCHIBATH) OOIIME XUMHYCCKHE CBOMCTBA BEILIECTB Pa3IMYHbIX KIIACCOB,
TIOATBEPIK1as ONHCAHHE IPUMEPAMH MOJIEKYJIIPHBIX ypaBHEHHH COOTBETCTBYIOMINX XHMHUYECKAX
peaxiui;

IIPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX KA4CCTBEHHOTO cocTaBa, BO3MOXKHOCTH
TIPOTEKAHHUS XMMHUYECKHX PEBPALICHUHA B PA3TUIHBIX yCIOBHAX;

BEIMHC/ISITh OTHOCHTE/IBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MACcCOBYIO ZOJIO
XEMHAYECKOTO 7eMeHTa 1Mo (GopMmylie COSTHMHEHMS, MacCoBYIO JIOJIO BEIIECTBA B PacTBOPC,
TIPOBO/IUTH PACUETHI 10 YPABHEHHMIO XUMHUECKOH PEaKIH;

NPUMEHSTh OCHOBHBIE OllepaIHH MBICJIMTEIFHOM AeATeIbHOCTH — aHAJIA3 U CHHTE3, CPaBHEHHE,
0606meHne, CHCTEMATH3AIMIO, KIAaCCH(PUKAIMIO, BBISBICHAE IPUIHHHO-CIICACTBEHHBIX CBsI3EH —
JUIL M3ydeHWsl CBOMCTB BEHIECTB M XHMHYECKAX peakuuii, eCTeCTBEHHO-HAYYHbIC METOIbI
103HAHUS — HAGJIIOICHUE, H3MEPEHHE, MO/IETTMPOBAHHE, IKCIIEPUMEHT (PealTbHbIH 1 MBICJICHHBIH );
CJIe/I0BaTh PABHIIAM MOJIb30BAHNS XMMUYECKOH MOCYI0H U nabopaTopHbIM 000pyI0BAHHEM, &
TaK)Ke MPABUIIAM OOpAIIEHHs C BEMECTBAMH B COOTBETCTBHH C HHCTPYKIHAMH TIO BBITIOJTHEHUIO
1aGopaTOPHBIX XUMHYECKUX OIbITOB IO MOJYHCHHIO H coOMpaHui0 Ta3000pa3sHbIX BEIECTB
(BoZopoja ¥ KHCIOPOJA), MPUTOTOBICHHIO PAcTBOPOB C onpesie]IEHHOW MaccoBOHM Ho0JIeH
PAcTBOPEHHOIO BEINECTBA, IUIAHMPOBATh M MPOBOJMTH XUMHHECKHC OKCIIEPUMEHTHI 110
pACTO3HABAHMIO DACTBOPOB IWIENOYCH M KHUCIOT € TOMOIIBIO HH/MKATOpOB  (JIaKMyC,
deHoNTANENH, METHIOPAHXK U APYTHE).

K xoHiy oOydeHust B9 KJacce IPEIMETHBIC PE3YJIbTAaThl HA 6a30BOM YPOBHE IOJIKHBI
oTpaXkaTh ChOPMHUPOBAHHOCTD y 00y IAIOIIUXCS yMEHUH:

PacKpbIBaTh CMBIC]T OCHOBHBIX XMMHYECKHX MOHSATHH: XUMHUYECKHI DJIEMEHT, aTOM, MOJICKYJIa,
WOH, KATHOH, aHHMOH, TPOCTOE  BEIIECTBO,  CIOXKHOE  BEIIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPHIIATEIHHOCTh, CTENEHb OKHC/ICHHMs, XUMHYCCKas PEaKiis, XAMHYECKast CBS3b,
TerwioBo# PPEKT PeaKiyu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, NEKTPOJIHUTHI, HEAICKTPOJIMTHI,
IEKTPOJIUTHYECKAsT JUCCOLHMALNs, PeaKIuu HOHHOTO oOMeHa, KaTajim3aTtop, XUMHYECKOe
paBHOBeCHE, 0OpaTUMBbIC U HeoOpaTUMBbIE PEaKIiH, OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKIIUH,
OKHCJIATENh, BOCCTAHOBUTEIb, OKHCIECHHE M BOCCTAHOBICHHEC, AJLIOTPOIH, am(poTepHOCTb,
XxuMHudeckas CBsS3b (KOBajieHTHas, HWOHHAas, MeTa/UTnyecKas), KpUCTaUIMdecKas Ppemerka,
KOppO3Hsi METAJIOB, CIUIaBbI, CKOPOCTH XAMHYECKON peakimuy, HpPelebHO NOImyCcTHMAs
xonnenTpanus [1JIK BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMAYCCKHX TIOHSITHH ¥ IPAMEHATH 9TH MOHSATHS IIPU
OIMCAHWMK BEIIECTB U MX MPEBPAICHU;

HCIIOJIb30BaTh XHMHMUYECKYIO CHMBOJIMKY JUISL COCTaBJICHUS dopmys1 BelecTB W ypaBHEHUH
XMMHUYECKUX PeaKiuii;



OIpE/ENsATh BAJICHTHOCTh M CTENEHb OKHCICHHS XMMHHECKHX 9JIEMEHTOB B COCIMHEHUSIX
pa3IMYHOTO COCTaBa, MPUHAIEKHOCTH BEIIECTB K ONpe/ieEHHOMY KJIACCy COEIMHEHHH IO
dopmyam, BHI XUMHYECKOH CBA3H (KOBaJNEHTHAsI, HOHHAS, METAUTMYECKas) B HEOPraHHICCKUX
COeIMHEHUSX, 3apsi MOHA [0 XHMHYECKOH (opmyrie, XapakTep Cpeibl B BOAHBIX pacTBopax
HEOPraHMYECKHX COC/IUHEHUH, THII KPUCTAJUIHYECKON PEIETKA KOHKPETHOTO BELIECTBA;
packpsiBath cMmbica [leproauueckoro 3akoHa JI. W. MengeneeBa ¥ JIEMOHCTPHPOBATH €ro
IOHEMAHFe: ONMCHBATG W XapaKTepu3oBaTh TabIMUHYIO (popmy [TepuoauuecKkor CHCTEMBI
XUMHUYECKAX SJIEMEHTOB: pa3Nuyarh MOHATUS «TJIaBHas NOArpyIna (A-rpynmna)» u «mnobouHast
noarpynna (B-rpyrma)», Majibie W OONbIIME NEPUOJBI, COOTHOCHTH 0003HaYeHUsI, KOTOPBIC
AMEIOTCS. B TIEPHOJMYECKOl TaOnuue, ¢ YMCIOBBIMHM XapaKTEPHCTHKAMH CTPOCHHA aTOMOB
XHMHUYECKHX JIEMEHTOB (COCTAB M 3apsifl S/pa, 001Iee YACIO SNEKTPOHOB ¥ PACIPEICIICHAE HX 11O
3NEKTPOHHBIM CJIOSIM), OOBACHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHCHUH CBOMCTB 3JIEMEHTOB H
WX COEJIMHEHWH B Ipesesiax MalblX NMEpHOJOB M IJIABHBIX HOATPYIIL C y4ETOM CTPOCHHS HX
aTOMOB;

K1acCH(pHUIMPOBATH XMMHUYECKHE JIICMECHTBI, HEOPraHMYCCKUE BEIICCTBA, XMMHUYECKUE peaKkiun

(110 YHCITy M COCTaBY Y4YaCTBYIOLIMX B PEAKIMH BELIECTB, IO TEIIOBOMY 3 dexTy, 1o U3IMEHEHUIO

CTeneHel OKUCIeHHs XUMHYECKUX JJIEMEHTOB);

XapaKTepu30BaTh (OIMHCHIBATH) OOmIHEe H creruduUecKkue XUMHYECKHE CBOMCTBA MPOCTBIX H

CJIOHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE MIPUMEPAaMH MOJIEKYJISIPHBIX W HOHHBIX ypaBHEHHH

COOTBETCTBYIOIIMX XUMHYECKHMX PEAKIIHH;

COCTABJISTH YPABHEHHs HJIEKTPOIUTHYECKOH TUCCOIHALAN KHCTIOT, meI04Y€el U COJIeH, MOHBIC U

COKpAIEHHbIE YPABHEHHUS peaKiluii HOHHOTO oOMeHa, ypaBHEHHS peaKldi, MOATBEPKAAOMINX

CyIIIECTBOBAHHE T€HETHYCCKO CBA3H MEXIY BEIIECTBAMH PA3/IMHIHbIX KIIACCOB;

pacKpHIBATH CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBHTEIBHbIX peaxiuii OCPeICTBOM COCTABIICHHS

3JIEKTPOHHOrO GaiaHca STHX PeaKiui;

TIPOTHO3HPOBATH CBOICTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHSI, BOSMOMHOCTH IPOTEKaHHS

XUMHWYECKHUX IIPEBPAICHUH B Pa3IMYHBIX YCIOBUAX;

e  BBIYHCIIATH OTHOCHTENIBHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MacChl BEWIECTB, MAaCCOBYIO JIOJIO
XHMHAYECKOTO 3jIeMeHTa 1o (opMyJie COSIMHEHHs, MAcCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
IIPOBOJIMTH PACUETHI [0 yPABHEHHUIO XMMHUYECKOH PEAKIH;

cOOTIO/IaTh [PaBHJIA TIOJIH30BAHMS XHMHUYECKOH OCYNI0H naGopaTopHBEIM 000py/IOBAaHHEM, &

TaKKe PaBUiIA OGpAlleHrs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMAMA TIO BBITIOJTHEHUIO

naGopaTOPHBIX XMMHYECKHX OINBITOB IO MOJTYYCHHIO H coOUpaHuio Tra3000pa3sHBIX BEIIECTB

(aMMHMaKa U YrJIeKHCIIoro rasa);

IIPOBOJMTH ~PEaKIHH, [OATBEPKIAIOIINE KayeCTBEHHBI COCTAaB pa3jIMYHBIX BEIIECTB:

pPacIIO3HABaTh OIBITHBIM ITYTEM XJIOPHJ-, OPOMHJ-, HOIML-, kapbonar-, ¢ocdar-, cunukar-,

cynbdar-, THIPOKCHI-HOHBI, ~KATHOHbI ~aMMOHMS W  HOHBl  HM3ydCHHBIX METAJLIOB,

IPHCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHWYECKHUX BEIIECTB;

NPYMEHSATH OCHOBHBIC OIIEPAIINH MBICIUTEILHON NEATEBHOCTH — AHATN3 M CHHTE3, CpaBHEHUE,

0600IeH e, CHCTEMATH3AIMIO, BHISBICHHE PHYMHHO-CIIEACTBEHHBIX CBA3CH — UL M3Y4CHHS

CBOMCTB BEIIECTB M XHMHYECKHX pEaKIUH, €CTECTBCHHO-HAYYHbIE MCTOJABI TO3HAHMA —

HAGIO/ICHHE, H3MEPEHHE, MOJIETMPOBaHHUE, SKCTIIEPUMEHT (PeaslbHbIH 1 MBICJICHHBIH).

TEMATHUYECKOE INIAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaH#e pa3/IesioB U TEM MPOrPaMMBI KosnuyecTBo 9acoB
Bcero KoHTpOIBH. ITpaxTue
paboTsl paboTh!

Pa3nea 1. [lepBoHavanbHbie XHMHYECKHE NOHATHA



Ne HauMeHoBaH#e pa3ieioB ¥ TEM MPOrpaMMbl

1.1 XuMus — BaHasi 06/1aCTh CTECTBO3HAHHS U MPAKTHYECKOH
JEATEIbHOCTH YEJIOBEKa

1.2 BemmecTBa 1 XUMHYECKHE PEaKIIAU

Hroro mo paszeiry
Pasnen 2. Baxcneiimmue npeacTaBuTe I HEOPraHHIeCKHX

BemecTB
2.1 Bosayx. Kucnopoz. ITonstre 06 okcuiax

2.2 Bonopox.IlonsTre 0 KACIOTaX U COJISX
2.3 Boxa. Pactopsl. [TonsTre 06 OCHOBaHHAX

2.4 OCHOBHBIE KJIACCHI HEOPraHMIECKUX COCAMHEHUH

Hroro mo paszneiry
Paznen 3. [lepuoauecknii 3aK0H M CHCTEMA XUMHYECKHX

siementos JI. . Menaeieena. Crpoenne aToMoB.
XumuiecKkas CBA3b.

OKHCIUTENBHO-BOCCTAHOBHTEIBHBIC PEAKIHH

3.1 IMepuomuueckuii 3akon u [lepuoguieckas cucTeMa
xumuueckux 3nemenToB JI. M. Menneneesa. Ctpoenue aromMa

3.2 Xumuueckas cBa3b. OKHCIUTEILHO-BOCCTAHOBHTEILHBIC
peakiuu

Hroro no paszaeny

PesepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KoHTpOIIBH.

15

20

11

30

15

68

KosuecTBO 4acoB

paboTsI
0

[TpakTuy.
paboTsl

2



9 KJIACC
Ne HaumeHoBaHHe pa3zielioB U TEM NPOrpaMMbl Konu4ecTBo 4acos
Bcero KontponbHblie pabotsi [Tpakraueckue pabot
Pazaen 1. BemecTBo M XHMHYECKHE PeaKIHH

1.1 TToBropenue U yriyOlieHHe 3HAHUH OCHOBHBIX 5 1 0

paszienioB Kypca 8 knacca
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX PEaKIHii 4 0 0
1.3 DyeKTpoMTHYECKAsA AUCCONHUanys. XHMHAYCCKHEe 8 1

peaKiuy B pacTBOpax

Hroro no paszaemny 17

Pa3pen 2. HemeTawinl ¥ MX COeAHHEHHS

2.1 O6mas XapaKTepUCTHKA XUMHYECKUX IEMEHTOB 4 0 1

VIIA-rpymmnsl. I'anoreHs
2.2 O6mas XapaKTepUCTUKA XMMHIECKUX JIIEMECHTOB 6 0 0

VIA-rpynmsl. Cepa u €€ COeJUHEHHA
2.3 O6mas XxapakTepHCTHKa XMMHYECKHX dJIEMEHTOB 7 0 1

VA-rpynmst. A30T, Gpochop U UX COSTHHEHHS
2.4 O6mas XxapakTepuCTHKa XUMHUIECKHX JIEMECHTOB 8 1 2

IVA-rpynmnsl. YTaepos ¥ KpEMHUH B HX COCIMHEHHS

Hroro no pasnemny 25

Paznen 3. MeTa/uibl B HX COETHHEHHS

3.1 O6mue cBOMCTBA METAIIOB 4 0 0
3.2 Baxkaeimme METAUIBl ¥ MX COSUHEHUS 16 1 2
Hroro no paszery 20

Pa3nen 4. XuMus B OKpYy’Kaloimas cpeia

4.1 BemecTBa ¥ MaTepHalibl B )KU3HH YEJIOBEKA 3 0 0
Hroro no pazzaeny 3

Pe3epBHOE BpeMs 3 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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