MVYHULIUITAJIBHOE BIO/DKETHOE OBIIIEOBPA3OBATEJIBHOE YVUYPEXJIEHUE
[TOJIMTOTAEJIbCKAA CPEIHAA OBIIEOBPA3OBATEJIBHA S HHIKOJIA
(MBOY TTOJIMTOTHEJIbCKAS COILLI)

AHHOTanus K paboueii mporpamme
y4eOHOro npeaMera « XUMHUSD)
TUTSE OOYJArOIIUXCS C 3a/IePIKKOM ricuxmueckoro pa3sutus (311P)

PaGouas mnporpamma yueOHOro mnpeaMera «XuMUS» UL OOy4arOIIUXCS C  3aJEPIKKOM
nicuxudeckoro pazputus (3[1P) o0s3aTenpHOM nMpeameTHO 00aacTu «ECTeCTBEeHHO-HAYYHBIE TPEIMEThI
paspabortana B coorBercTBuH ¢ IMyHKTOM 32.1 ®T'OC 000, ®AOIT OO0 ans obyuarontuxcs ¢ OB3,
OPII yuebHoro npeamera « XuMHs» U peaausyercs 2 roaa B 8-9 knaccax.

Pabouas mporpamma pa3paboTaHa yYHUTEIEM B COOTBETCTBHH C IIOJIOKEHHEM O pabodmx
IporpaMMax M ONpEJeNseT OpraHu3ali O00pa30BaTEIbHONM IESATENIbHOCTH Y4YWUTEJIeM B MLIKOJIE IO
OTIpeICIICHHOMY Y4eOHOMY IIPEMETY.

Pabouas mporpamma ydebHoro mpeameta sisieTcss yactbio AOOIT OOO s oOydarommxcs ¢
3I1P, onpenenstoiieii:

- cofiepKaHue;

- IJITAaHUPYEMbIE PE3YIbTAThl (JINYHOCTHBIC, METAPEAMETHBIE U MIPEIMETHBIC);

- TEMaTUYECKOE IIaHUPOBAHUE C YKa3aHMEM KOJMYECTBA aKaJeMUYECKHX 4acOB, OTBOJUMBIX Ha
OCBOGHHE KaXKIOW TEMbl M BO3MOXKHOCTb HCIIOJI30BAHUS IO ATOW TEME AIIEKTPOHHBIX (LU(POBHIX)
00pa30BaTeNIbHbIX PECYPCOB.

PaGouass mporpamma yueOGHOro mpenMera ¢GopMupyercss ¢ ydeToM pabodeld MporpaMMbl
BOCITUTAHUS.

PaGouass mporpamma oOCyXJAe€Ha W TPUHATA PEUICHHEM METOJAUYECKOTO OOBEIUHEHUS W
COTJIacOBaHa 3aMECTHUTENIEeM AMPEKTopa Mo ydeOHo-BocmuTaTenbHOM padore MBOVY IlonuTtoTnensckoi
coll.
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HOACHUTEJIBHAS 3AIIUCKA

[Tporpamma 1o XumuH J1j1s1 00y9aroONUXCs C 3aJePIKKOM cuxudeckoro pa3sutus (nanee — 311P) na
YPOBHE OCHOBHOT'O 0OOIIEro 00pa3oBaHMs COCTABICHA HAa OCHOBE TPEOOBaHMI K pe3ysibTaTaM OCBOCHUS
aJanTUPOBAHHOW OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs,
npeacrasiaeHHbXx B @PI'OC OO0, a Taxxe Ha OcHOBE (eaepanbHON paboyel MporpaMMbl BOCIIUTAHHUS U C
y4€TOM KOHIICTIIIMU MpEenoJaBaHusi yueOHOro mnpeamera «XuMus» B 00pa3oBaTENbHBIX OpraHHU3aIUsIX
Poccuiickoit ®enepanuu.

[IporpaMma o xumMuu Aa€T MpeICcTaBIeHUE O LEesIX, 001el cTpaTeru o0yueHus, BOCIIUTAHUS U
pa3BUTH OOYYAIOLIMXCS CPEACTBaMHU Y4eOHOrO MpeaMeTa, YCTaHAaBIUBAeT 00s3aTeNbHOE MPeIMETHOE
CoJIepXaHue, MPeyCMaTPUBAET PACIPEIECICHUE €ro MO KJaccaM M CTPYKTYPHUPOBAHME IO pas3zieiiaM U
TEMaM TMpOTPpaMMbl 10 XUMHH, OMPEIEISET KOJIMUYECTBEHHbIE M KAUE€CTBEHHBIC XapaKTEPUCTUKU
COJIEpXaHUs, PEKOMEHAYEMYIO IOCIEAOBAaTEIbHOCTh M3YyUYEHUS] XUMHHM C YYETOM MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOro TMpolecca, BO3PACTHBIX OCOOCHHOCTEH OO0yYaromuxcs,
orpezesnseT BO3MOKHOCTH IpeaMeTa JJis peaiu3allud TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeNbHONW TPOTrpaMMbl Ha YpOBHE OCHOBHOTO OOINEro oOpa3oBaHMsA, a Takke TPeOOBaHUI K
pesynbrataM OOydeHHsT XMMHHM Ha YpOBHE IeJied W3y4eHHs IpeJAMETa W OCHOBHBIX BHUIOB Y4eOHO-
MO03HABATEIBHOM JESTETLHOCTH 00YUaIOIErocs: IO OCBOCHUIO YUEOHOTO CO/IepIKaHHUS.

3HaHME XHUMHUU CIYKUT OCHOBOM [uisi (OpPMHUPOBAHHUS MHPOBO33PEHUS O0O0ydYarolIerocs, ero
NPEJCTaBICHUNA O MaTepHajJbHOM EAMHCTBE MHpa, BAXKHYIO POJb HUrparoT (GopMuUpyeMble XHMHUEH
MIPE/ICTABJICHHSI O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIUH BEIIECTB B IPUPOJE, O MyTAX PEIICHUS
I00aBHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHS YEJIIOBEUECTBA — ChIPhEBOM, SJHEPIeTUUECKOM, MUILIEBONU U
9KOJIOTMYECKOM 0e30MacHOCTH, IPoOIeM 3paBOOXPaHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3ali BO3MOXKHOCTEH ISl caMOpa3BUTHS U (HOPMHUPOBAHHS KYJIbTYPHI
JUYHOCTH, e€ 00IIel 1 QyHKIIMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHHME MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HABbIKOB WX CaMOCTOSITEJIbHOM y4eOHOW NeATEIbHOCTH, SKCIEPUMEHTAJIbHBIX U MCCIIEI0BATENbCKUX
YMEHHM, HeOOXOJUMBIX KaK B MOBCEAHEBHOMN )XKM3HH, TaK U B TPO(HECCHOHATLHOU e TEIbHOCTH;

3HAaKOMHT CO CTEeUU(UKON HAydIHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO B3IUIAAa HA
€IMHCTBO TPHUPOJABI M YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TaroM B (OPMHUPOBAHMM €CTECTBEHHO-
Hay4YHOM rpaMOTHOCTU O0yUaroLUXCs;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUAM, K
MPUPOJIE, K YETIOBEKY, BHOCHT CBOM BKJIA/I B IKOJIOTHUECKOE 00pa30BaHUE 00YJAIOLIIXCSI.

JlaHHbIe HalpaBiIeHHUs B O0YYEHUH XUMHH 00eCcreurBaroTCs crienu(UKon cofepxaHus yaeOHOro
MpeaMeTa, KOTOPBI SBISETCS MeJaroriuecku aIanTHPOBAHHBIM OTpaK€HUEM 0a30BOM HAyKU XUMHUU Ha
OIPENIEIIEHHOM JTarle €€ pa3BUTHS.

Kypc Xxumum Ha ypoBHE OCHOBHOro oOmiero oOpa3oBaHUS OPHUEHTHPOBAH Ha OCBOEHHE
00yJaronMMUCS CHUCTEMbl TIEPBOHAYAIBHBIX TOHATUA XWUMHH, OCHOB HEOPTaHMYECKOM XUMHUU U
HEKOTOPBIX OTJIETbHBIX 3HAUMMBIX TOHITHI OPraHNYECKON XUMHUH.

CrpykTtypa copepKaHHs IPOTrpaMMbl IO XUMHUH c(pOpMHpOBaHA HA OCHOBE CUCTEMHOTO MO/IX0/1a K
e€ nzyueHnro. CozeprkaHue CKJIAbIBAETCS U3 CUCTEMBI MIOHATUH O XMMHUYECKOM JJIEMEHTE U BEILECTBE U
CHUCTEMBI TIOHATUN O XUMHUECKOW peakiuu. O0€ 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BAHBI 10 MPUHITUITY
MOCJIeI0BATENILHOTO Pa3BUTHSI 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEICTABICHU PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XUMHH;

— YY€HHS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— MPEJICTaBICHUH 00 AJIEKTPOIUTUIECKOM TUCCOIMALIMYU BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHMSA PpPACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, DPa3BUBAIOTCS IMOCIEIOBATEIHLHO OT OIHOTO YpPOBHS K JPYroMy, BBITIONHSS
GyHKIUU OOBSICHEHMsSI M TMPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEW MPaKTHYECKOIO
MIPUMEHEHHUS U MOTYUYEHUSI U3YyYaeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO MPEICTABICHUS O XUMUYECKOM
COCTABJISIOLIEH HAyYHOU KAPTUHBI MUPA B JIOTHUKE €€ CUCTEMHOM MPUPOJBI, [IECHHOCTHOI'O OTHOILLIECHUS K
Hay4yHOMY 3HAHMIO M METOJaM II03HAHWS B Hayke. M3ydeHue XMMHM NPOUCXOOUT C NPUBIICUYEHUEM



3HaHUI U3 paHee M3YYCHHBIX yueOHbIX mpeameToB: «OKpykaromuidi Mup», «buonorus. 5—7 kmacce» u
«®Dusuka. 7 Kaace».

[Ipy m3yyeHMH XUMHUHM MPOUCXOIUT (HOPMHUPOBAHHE 3HAHMIA OCHOB XMMHUYECKONW HAyKH Kak
00JacT COBPEMEHHOTO0 E€CTECTBO3HAHMSI, MPAKTHUYECKON EeATENbHOCTH 4YeJIOBeKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJNbTyphl. 3ajada y4yeOHOro MpeaMeTa COCTOMT B (POPMHPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUH — BaXXHEWINUX (HAKTOB, TMOHATHHA, 3aKOHOB W TEOPETHYECKUX TOJOKCHHM,
JOCTYIHBIX 00O0OIIEHNH MHPOBO33PEHUYECKOIO XapaKTepa, sI3blka HAayKd, B NPUOOIIEHWH K HAYYHBIM
METOJIaM TO3HAaHUS TpPU H3YyUYEHUH BEIIECTB U XUMUYECKUX DPEaKIuil, B (OPMUPOBAHUU U PaA3BUTHU
MO3HABATEIBHBIX YMEHUH M MX MPUMEHEHHH B y4eOHO-TIO3HABATEIbHON M y4eOHO-HCCIEI0BATEIbCKON
JeSITeIbHOCTH, OCBOCHUU MPaBUII 0€30M1aCHOr0 OOpaleHHsl ¢ BEIECTBAMH B IIOBCEHEBHON KHU3HU.

W3ydenne XuMHUU CIOCOOCTBYET pas3BuTHIO y oOydaronmuxcs ¢ 3[IP mpocrpancTBEeHHOTO
BOOOpakeHus, PYyHKIIMOHATIBHOW I'PaMOTHOCTH, YMEHHUS BOCIPUHUMATh M KPUTUYECKU aHAIM3UPOBATH
uHpOpPMAILIMIO, TPEACTABICHHYI0O B pa3IMYHbIX (PopMmax. 3HAYUMOCTh NpeAMETa [UIs Pa3BUTHUS
KU3HEHHOM KommeTeHuuu odydaromuxcs ¢ 3I1P 3axirodaercs B yCBOGHUM OCHOBBI XMMHUYECKUX 3HAHUH,
HEOOXOJUMBIX JUIsI TOBCETHEBHOM >KM3HU; HABBIKOB 3JI0POBOTO M 0€30MacHOrO JJisi YeJOBEeKa H
OKpY’Karollel ero cpepl 00pasa Ku3HU; GOPMUPOBAHUN IKOJIOTUYECKOMN KYIbTYPHI.

[Iporpamma oTpaxkaeT cojepxkaHue OOyueHHs TmpeaMeTy «XHMHUsS» C YYETOM OCOOBIX
oOpasoBarenbHbIX MoTpeOHOCTel obOywaromuxcsi ¢ 3[IP. OpnameHue y4eOHBIM TPEAMETOM «XHMHUS)
MPEJCTABISET ONMPEICNICHHYI0 TPYAHOCTh sl oOywaromuxcs ¢ 3[IP. Dto cBsi3aHO ¢ 0COOEHHOCTAMU
MBICIIUTENBHON JEATEIbHOCTH, MEPUOJNYECKUMU KOJEOAHUAMU BHUMAaHMS, MaJbIM 00BEMOM MHaMSTH,
HE/IOCTaTOYHOCTBIO OOILNEro 3amaca 3HAHWHN, MOHMKEHHBIM I103HABATEIbHBIM HHTEPECOM W HHU3KUM
YPOBHEM PEUYEBOI0 Pa3BUTHSI.

Jns mpeofoiieHuss TPYIHOCTEH B U3yuyeHHMH Y4eOHOro mpeamera «XuUMHUsS» HeoOxoauma
ajanrtanus o0bemMa M XapakTepa ydyeOHOro Marepuana K I03HaBaTEIbHBIM BO3MOXKHOCTSIM JIaHHOM
Kareropun OOy4alOMMXCs, YYeT UX OCOOCHHOCTEH pa3BUTHA: HCIOJIB30BAaHHE aJITOPUTMOB,
BHYTPHUIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€U, MOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepurarna.

[Tpu n3yueHnn XMMHUHA HEOOXOIMMO OCYIIECTBIIATH B3aUMOJICHCTBHE HA MTOJMCEHCOPHON OCHOBE.

Hnsa obyuarommxcs ¢ 3I1P, Tak e, kak W A7 HOPMAaTUBHO Pa3BUBAIOUINXCS CBEPCTHUKOB,
OCBaMBaIOIINX OCHOBHYIO 00pa30BaTeIbHYI0 IPOrpamMMy, BaXKHOE 3HaUCHHE TPUOOPENN TaKUE LIeNH, KakK:

— (dopMHpoBaHHE HMHTEIUIEKTYalbHO pA3BUTOM JHMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEJIbBHOMY HPHHATHIO DELIEHUI, CIHOCOOHOM aJanTHpOBaThCS K OBICTPO
MEHSIFOLUTUMCS YCIIOBUSIM JKU3HU;

— HalpaBJICHHOCTb OOy4Y€HHs Ha CHCTEMAaTHYECKOE€ NpUOOIIeHHE O0O0ydarommxcs K
CaMOCTOSITENIbHOM TO3HABaTEeNbHON AESITeNbHOCTH, HAyYHBIM METOJaM IMO3HaHUs, (HOPMUPYIOIIUM
MOTHBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMMUU;

— obecrieyeHHe yCIOBUI, CHOCOOCTBYIOIIUMX MNPHUOOPETEHUIO OOYYalOUIMMHCS — OIbITa
pa3HOOOpa3HON JAEATeNbHOCTH, TIO3HAHUS M CaMOINO3HAHMs, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE ISl Pa3IMUHbIX BUJOB JIEATEIbHOCTH;

— (GopmupoBanue o0mEeil GPyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCIIE
yMeHHUI OOBSCHATH M OLIEHNUBATH SBJICHUSI OKPYXKAIOIIET0 MUPA, UCIOJIb3YS 3HAHUS U OIBIT, TOJy4YEeHHBIE
IpU M3YYEHUU XUMMHU, MPUMEHATh UX MPHU PELICHUH NMpoOJIeM B TMOBCEAHEBHOM >KM3HU M TPYIOBOM
NeSITeNIbHOCTH;

— (opmupoBaHue y OOYyYalOMIMXCS TYMAaHUCTHUECKUX OTHOIICHWH, TMOHUMAaHUS LIEHHOCTH
XUMUYECKUX 3HAHUU JUI BBIPAOOTKU IKOJIOTHYECKHU IIeJIECO00Opa3HOro MOBEAEHUS B OBITY W TPYJAOBOU
JESATENIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3[J0OPOBBS M OKPY’KAIOLIEN PUPOJHON CPEIbI;

— pa3BUTHE MOTHBAlUMU K OOYyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOCHHUS OOIIEYETOBEYECKMX IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQuiIs U
HaIpPaBJIEHHOCTH JaJIbHEHUIIETr0 00yUYeHUsI.

[Iporpamma HampaBieHa Ha peIIEHHE CIEAYIOMUX 3a0ay, O0ECIeYMBAIOIIUX peaTu3aIiio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIHHOCTHOTO MOAX0A0B K 00yueHHI0 XuMuu odyyvarommuxcs ¢ 311P
Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus:

" (opMupoBaHHE TEPBOHAYAIBHBIX CHCTEMAaTU3WPOBAHHBIX MPEICTABICHUNH O BEIIECTBAaX, MX
MPEBPAIICHUSAX U MPAKTUYECKOM NPUMEHEHHH; OBJIaJCHHUE MOHATUMHBIM annapartoM U CUMBOJUYECKUM
SI3BIKOM XMMMH;



® OCO3HaHHE OOBEKTHMBHOW 3HAYUMOCTH OCHOB XUMHUYECKOW HAyKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUYECKUX IPEBPALLEHUN HEOPraHUYECKUX M OPraHMYECKHUX BELIECTB KaK OCHOBBI
MHOTHUX SIBJICHUN KHBOW W HEKUBOW MPUPOJBL;, YTIAyOlIeHne MPeICTaBICHU 0 MaTepUaTbHOM €IHMHCTBE
MUpa;

® OBJa/IeHUE OCHOBAMU XHMUYECKON IrPaMOTHOCTHU: CIOCOOHOCTHIO aHAJIM3UPOBATH U OO BEKTUBHO
OLICHMBATh >KU3HEHHBIC CHUTYyallud, CBS3aHHbIE C XWMHEH, HaBbIKaMHU O€30MacHOro OOpalieHus ¢
BEILLIECTBAMM, HCIOJIb3yEMbIMH B TIOBCEJIHEBHOM MW3HHM; YMEHUEM AaHAJIU3UPOBATh U IUIAHUPOBATH
9KOJIOTMUECKH O€30MaCHOE MOBEJICHUE B LIEISIX COXPAHEHMSI 3/10POBbs U OKPY>KAOILEH CPEIbl;

" (popmupoBaHME YMEHUN YCTaHABJIMBATH CBSI3U MEXAY pealibHO HAOII0JaeMbIMU XUMUYECKUMU
SBJICHUSIMU M TPOLIECCAMHU, NPOUCXOMSIIIUMH B MHUKPOMHUpE, OOBACHATH MPUYUHBI MHOT000pasus
BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTb IPUMEHEHUSI BELIECTB
OT UX CBOMCTB;

® mpuoOpeTeHue OIbITAa UCTIOIB30BAHUS PA3IUYHBIX METOAOB M3YYEHUS BEIIECTB, HAOIIOACHUS
3a UX MPEBPALICHUSMH IPHU MPOBEIACHUU HECIIOKHBIX XMMHUYECKUX SKCIIEPUMEHTOB C MCIIOJIb30BAHUEM
1a60paTopHOTO 000PYAOBAHUS U TIPUOOPOB;

" (opmupoBaHUE NpPEICTaBICHUNH O 3HAYEHWU XUMHUYECKOW HAyKH M PEUIEHHMH COBPEMEHHBIX
9KOJIOTUYECKUX MTPOOJIeM, B TOM YHCIIE B IPEIOTBPAILIEHMH TEXHOTEHHBIX U 3KOJIOTMYECKHX KaTacTpod.

Oco0enHocTH 0TOOPA U alaNTAIMU Y4eOHOI0 MaTepHaJia 10 XUMHHU

OOyuenue ydyeOHOMY MpeaMeTy «XUMHs» HEOOXOIUMO CTPOUTh Ha CO3JAHUU ONTUMAIBHBIX
YCJIOBH JUIsl yCBOSHUS MPOTpaMMHOT0 Matepuana odydatonumucs ¢ 3I1P. bonpiioe BHUMaHue AOIKHO
ObITh yZeneHo OoTOopy yueOHOro MaTepuala B COOTBETCTBUM C MPUHIUIIOM JOCTYHHOCTH IIpU
COXpaHEeHUHU o011ero 6azoBoro ypoBHs. OH JOJIKEH IO COAEPIKAHUIO U 00BbEMY ObITh a/lallTUPOBAHHBIM
s ooyvaromuxcs ¢ 3[IP B cooTBeTcTBUM ¢ MX 0cOOBIMU 0Opa3oBaTeiabHbIMU NoTpeOHOCTIMU. Crenyer
o0JyerynTh oBiagieHne MatepruasioM oOydaronumucs ¢ 3P mocpeacTBoM ero neraabHOTO OOBSICHEHUS C
CUCTEMATUUYECKUM IIOBTOPOM, MHOTOKpPAaTHOW TPEHHUPOBKOW B NPUMEHEHUH 3HAHMM C HMCIIOJIBb30BAaHHEM
MIPUEMOB aJITOPUTMHU3ALINY U BU3YaJIbHBIX ONOP, 00YUYEHHs CTPYKTYPHUPOBAHUIO MaTepuaa.

Bonbioe 3HaueHwe Ui TOJHOLIGHHOTO YCBOEHHUS Y4eOHOro Marepuajga HMeeT Oropa Ha
MEXIPEIMETHBIE CBS3H BOIPOCOB, U3yUYaeMbIX B JaHHOM Kypce, C TAaKUMHU y4eOHBIMHU IMpeIMeTaMu Kak
«T'eorpadus», «Pusnka», «buonorus». I1o3BossAs paccMaTpuBaTh OJMH U TOT K€ Yy4eOHBIN MaTepuan ¢
pPa3HbIX TOYEK 3pPEHUsl, MEXKIIPEIMETHBIE CBS3U CIIOCOOCTBYIOT €ro JydlleMy OCMBICIEHHI0, OoJee
IIPOYHOMY 3aKPEIUICHHUIO MTOJIyYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHUI.

[Ipu moAroToBKe K ypokKam YYHUTENb JOKEH MPEerlycMOTPeTh (popMHUpoBaHUE Y 0OyHarOIIUXCS
YMEHUH aHaJIM3MpOBaTh, CpPAaBHUBATh, 00O0OIIATh M3y4YaeMbIl MaTepuall, IUIAHUPOBATH MPEJCTOSIIYIO
paboTy, OCYLIECTBIATh CAMOKOHTPOJIb. Heo0X0qMMO MOCTOSIHHO ClENUTh 3a MPaBHIBHOCTHIO PEUEBOTO
odopmIiieHus BhICKa3biBaHui oOydatomuxcs ¢ 311P.

B cBs13u ¢ ocoOeHHOCTSIMU MTOBEACHUS U JesiTeNibHOCTH 00yyvaromuxcs ¢ 3I1P (pactopmokeHHOCTD,
HEOPTraHN30BAHHOCTH) HEOOXOAUM CTPOXKAMIINI KOHTPOJIb COONIOEHHS MIPABUI TEXHUKU 0€301acCHOCTH
IIpY NIPOBEICHUH J1a0OPATOPHBIX pabOT B XUMHUUECKOM KaOHHETe.

IIpumepHbie BHABI AeATeqbHOCTH o0y4daromuxcs ¢ 3IIP, oOycnoBieHHble 0c00bIMH
o0pa3oBaTeIbHBIMM NOTPEOHOCTAMH M o0eclevynBalOlie OCMbICIEHHOE OCBOEHHE CO/lep:KaHUU
o0pa3oBaHus 0 NpeaAMeTy «XHUMH»

Conepxanne BHIIOB JesTeNbHOCTH oOydarommxcs ¢ 3[IP Ha ypokax XuMuU onpenensercss ux
0CcOOBIMH 00pa3zoBaTeNbHBIMU MOTPeOHOCTAMH. [Tomumo 1mmpoko ucnonb3dyeMmbrx B OOIT OOO o6mmx
Ui BCeX OOYyYaloOUIMXCsl BHJIOB JESTEIBHOCTH CIIEAYyeT YCUJINTh BBl JACATEIbHOCTH, CHEIH(pUIHbIE
JUISL TAaHHOW KaTeropuu oOOydaromuxcs, JUisi 0O0ecleyYeHHs] OCMBICIEHHOTO OCBOCHHS COJEPIKAHUS
o0Opa3oBaHMsl 1O MPEIMETY: YCHJIEHUE MPEAMETHO-IPAKTUYECKON NEeATENbHOCTH C aKTHUBHU3alMen
CEHCOPHBIX CHCTEM; YEpeJOBaHUE BUJOB JEATEIBHOCTH, 3aJCHCTBYIOLIMX PA3JMYHBIE CEHCOpPHbIE
CUCTEMBI; OCBOCHHE MaTepuana C ONOpOM Ha alIrOpuTM; «IIOLIArOBOCTb» B M3YUYEHUU MaTepHuala;
WCIOJIb30BaHUE JOTOJHUTENBHON BU3YalbHOW OMOpPHI (TNIaHBI, 0Opa3Ilbl, CXeMbI, MIAOIOHBI, OMOPHBIE
Tabnuuel). s passutus y odyuatonuxcs ¢ 3[1P ymenust nenatb BbIBOMbI, (POPMHPOBAHUS TPAMOTHOTO
pEYeBOro BBICKA3bIBAHMSI HEOOXOIMMO HCIIONB30BaTh OMOpPHBIE cioBa U kiuie. Oco0oe BHUMaHHE
CleyeT YAEIUTh OOYYEHHIO CTPYKTYpHUPOBAHUIO MaTepuaia: COCTAaBICHHE PUCYHOUYHBIX U BEpOAJIbHBIX
CXEM, COCTaBJCHHE TaOJHI], COCTaBJICHHE KIacCH(PUKAUU C OO03HAYCHHBIMH OCHOBAaHUSMHU JUIS
Kiaccu(UKauy M HAIOJHEHUE WX mpuMepaMu u ap. [IpuMmepHas Tematndeckas ¥ TEPMHUHOJOTHYECKas



nekcuka coorBerctyer OOIT OOO.

Hst obyuaromuxcsi ¢ 3I[IP  cymiecTBeHHBIMU  SIBIISIIOTCS  TPUEMBI  PaOOTHI € JIEKCHYECKUM
MatepuanoM Mo mnpeamery. [IpoBomurtcst crenuanbHas paboTa MO BBEACHUIO B aKTHBHBIA CIIOBAph
00yYaromuXxcsi COOTBETCTBYIOIIEH TEPMHUHOJOTHH. M3ydaemble TEpMHUHBI BBOASATCS Ha TOJIMCEHCOPHOMN
OCHOBE, 00si3aTelbHa BH3yallbHAS MOJACPKKA, ATOPUTMBI PAOOTHI C OMPEIEICHUEM, OIIOPHBIE CXEMBI
JUTSL aKTyaIH3aluyd TEPMHUHOJIOTHH.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX Ui HW3yYEHUS XUMHUM Ha YPOBHE OCHOBHOTO OOIIETO
obOpasoBanus, cocrabisieT 136 dacoB: B 8 kinacce — 68 yacos (2 yaca B Heneno), B 9 kinacce — 68 gacos (2
yaca B HEJIEINIO).

COILEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHauya/IbHbIe XMMUYECKHE MOHATHS

[Ipeamer xumuu. Ponb XxuMuu B )KM3HU 4YesloBeKa. XMMHS B CHUCTeME HayK. Tena m BemiecTsa.
®dusnueckue CBOMCTBA BEHIECTB. ArperaTHoe COCTOsiHME BemiecTB. [loHATHE O MeTOoJax MO3HaHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ieNeHus: CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JeMeHThl. CHUMBOJIBI XUMHUUYECKUX 3JeMeHTOB. [IpocThie u
CJIOKHBIE BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass (opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiecTB. OTHOcUTENbHAs aTOMHass Macca. OTHOCUTENbHAas MOJEKyJIspHas macca. MaccoBas
JI0JIS1 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUHU.

KonunuectBo BemectBa. Monb. MomsipHass mMacca. B3anmocBsi3b KonMuYecTBa, Macchl M 4YHCIA
CTPYKTYPHBIX €IHHHII BemecTBa. Pacu€Tel mo GpopmynamMm XUMUYECKUX COCTUHEHUH.

Puznueckrue U XUMUYECKUE SBJICHHS. XUMUYECKAsl peakuus U €€ MpU3HAKU. 3aKOH COXPaHECHHS
MacChl BEIIECTB. XUMHUYECKHE ypaBHEeHHs. Kiaccudukamuss XUMUYECKHUX pEaAKIHi (COCTUHCHHS,
pasNoKeHUs, 3aMEeIEeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHYECKOW TIOCYAOH, mpaBwiaMu paboOThl B J1a0opaToOpuu H MpUEMAMH
oOpareHusi ¢ 1a0OPaTOPHBIM 00OPYIOBAaHUEM, W3YUCHHE W ONMCAaHUE (PU3NIECKUX CBOKMCTB 0OpasIioB
HEOpPraHMYECKHUX BEIECTB, HaOmoJeHue (usnueckux (IUIaBICHHWE BOCKA, TasHUE JIbJla, pacTUpaHHe
caxapa B CTYIIKE, KATIEHUE U KOHJICHCAIIMsI BOJIbl) U XUMHUYECKUX (TOPEHHUE CBEYH, MPOKATUBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJCHCTBHE MeNla C KHUCJIOTOW) SIBJICHHM, HaONIOleHWe U OIMCaHUE TMPU3HAKOB
MPOTEKAHUs XUMUYECKUX peakinil (pa3jioxkeHue caxapa, B3auMOJCHCTBUE CEPHON KUCIIOTHI C XJIOPHIOM
Oapus, paznoxenue ruapokcuna meau (I1) mpu HarpeBanuu, B3aMMOJICICTBHE jKelie3a C paCTBOPOM COJIU
meau (II), uzydenne crnocoOOB paszieleHusI CMeceii: ¢ MOMOIIBI0 MarHuTa, (GUIBTPOBAHUE, BHITIAPHUBAHUE,
JTUCTUJUIANMS, XpoMaTtorpadusi, MPOBEICHUE OYMCTKH TOBApPEHHOW COJIM, HAONIOJCHWUE M OIHCaHUE
pe3yJabTaTOB MPOBEIECHUS ONbITA, WIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAaCChl, CO3/IaHHE MOJENel
MOJIEKYJ (LIIapOCTEPKHEBBIX ).

Baskueiinue npeacTraBuTe I HEOPraHHYECKUX BelleCTB

Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucinopoa — aneMeHT u mpocTtoe BeniectBo. Haxoxaenne
KHCIIOpO/ia B IpUpPOJie, GU3NUYECKUE U XUMHUECKHe cBoWcTBa (peakiuu ropenus). Okcunsl. [Ipumenenue
kucioposa. CrocoObl TOJNYYEHHUS KHUCIOpOJa B JIA0OpaTOpHHM W TMPOMBINIIEHHOCTH. KpyroBopot
Kkucnopo/a B mpupojie. O30H — alIoTporHas MoAU(UKAIIHS KUCIOPOAa.

TemnoBoit »ddekr XUMHUECKONM peaklud, TEPMOXMMUYECKHE YpaBHEHHs, 0JK30- U
SHIOTEPMUYECKHE peaKluH. TOIUIMBO: yrojb U MeTaH. 3arpsA3HEHUE BO3[yXa, YCHICEHHE MapHUKOBOIO
s dexra, pazpyiieHne 030HOBOTO CJIOSI.

Bomopon — snemeHT M mpocToe BemecTBO. Haxoxaenue Bojopoja B mpupoje, Guzndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. Kuciorsl u comu.

MounsipHblii 00BEM ra3oB. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

Odusznyecknue CcBoWcTBa BOabl. Boma kak pactBoputTenb. PactBopel. HackimieHHble u
HEHACHIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BelIeCcTB B Boje. MaccoBasi 10Jsl BEIIECTBAa B PacTBOPE.
Xumuyeckue cBoiicTBa Boabl. OcHOBaHMs. POk pacTBOPOB B PUPOJIE U B )KU3HU YeloBeka. KpyroBopor
BO/JIbI B PUPOJIE. 3arps3sHEHUE NIPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanmst  Heopranmueckux — coenuHenuid.  Oxcuapsl.  Knaccudukanus — oxcuaos:



cojeoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM{QoOTepHble) U Heconeobpasyromme. Homenknatypa
okcui0B. usznueckrue U XUMUYECKHE CBOMCTBA OKCUIOB. [Tomydenue okcuaos.

OcnoBanus. Kiaccudukanus ocHOBaHUil: MEN0YM U HEpacTBOpUMBbIe oCHOBaHMs. HomenkiaTypa
OCHOBaHMH. @U3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHM. [lomyueHre OCHOBaHUIA.

Kucnotel. Krnaccudukamus xucnor. Homenkmarypa kucinor. Dusnueckue U XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [losmyyenue Kucior.

Comu. Homenknarypa cosieil. @uznueckue 1 XUuMUUECKUe CBOMCTBa cosieid. [lomydyenue coseit.

I'eneTnueckas cBsI3b MEXKy KilacCaMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenmn.

KaueCTBEHHOE OIpeJelieHue COJEpXKaHUS KHUCIOpoJa B BO3AyXe, IOJydeHHe, coOupaHue,
pacro3HaBaHHe M U3yYeHHE CBOWCTB KHCIOPOJa, HAOIIOIEHHE B3aUMOICHCTBUS BEIIECTB C KHCIOPOJIOM
Y YCJIOBHSI BOSHHUKHOBEHHMS U MPEKpaIIeHUs] ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3laMu OKCHIIOB U
ONHMCAaHHUE HUX CBOMCTB, MOJy4YEHHE, COOMpaHUE, pACIIO3HABAaHUWE U H3YUYEHHE CBOWCTB BOJOPOAA
(ropenue), B3aumojeicTBue Bojgopoma ¢ okcugom wmeaw  (II)  (BO3MOXXHO — HMCIIOJIB30BaHUE
BUJICOMATEPHAIIOB), HAOMIOIeHIE 00Pa3I0B BEUIECTB KOJIMYECTBOM | MOJIb, HCCIIEAOBAaHIE OCOOCHHOCTEH
pacTBOpPEHUSI BEIIECTB C PA3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBIECHHUE PACTBOPOB C OINPEACIEHHOU
MacCOBOH J10JIe pacCTBOPEHHOTO BEIIECTBA, B3aUMOCIHCTBUE BOJIBI C METAJJIaMU (HATPUEM M KaJIbLIUEM )
(BO3MOXKHO HCIIOJIb30BaHHE BHIEOMATEpUANIOB), HCCIEJOBaHHE O00pa3llOB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOIIOJEHNE U3MEHEHUSI OKPACKU WHAMKATOPOB B PACTBOpPAX KHUCIOT U IIETIOYEH,
uzydyeHue B3aumojeiictBus okcuna menu (II) ¢ pactBopoMm cepHOM KHCIOTHI, KHCIOT C MeTalllaMH,
peakuuii HeUTpaau3aluuu, NoIy4YeHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJTHOTO METAJLIAa JPYIHM
W3 pacTBOpa COJIM, PELIEHUE SKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHeline Ki1acchl HEOPraHUYECKUX
COCIMHEHUIN.

IMepuonuveckuii 3axkon u Ilepuoguveckass cucremMa xuMuUdeckux 3jementoB JI. MH.
MenneneeBa. CrpoeHne aToMoB. XuMHuyeckasi cBfi3b. OKHCIMTEJbHO-BOCCTAHOBHTE/bHBIE
peakuuu

[TepBple MOMBITKH KJIACCU(DUKANMA XUMUYECKHX JJIEMEHTOB. [loHATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHbIE W IIEJI0YHO3EMEeNbHbIE METAallIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHbIE OKCUIBI U THUPOKCHUIBI.

[lepnonnueckuit 3akoH. Ilepuoguueckas cucrema xumuueckux sineMmeHtoB J[. M. Menneneesa.
Kopotkomnepuoanas u jymmHHONIeproaHas Gopmsl [leproanyeckoll CHCTEMBI XUMUYECKUX AJIEMEHTOB /.
N. Menneneesa. Ilepuoasl u rpymnmbsl. @U3HUECKU CMBICT NMOPSAJIKOBOTO HOMEPA, HOMEPOB MepUoaa U
IPYNIIbI JJIEMEHTA.

Crpoenune atomoB. CoctaB aroMHbIX sjaep. M3oromsl. DnekTpoHbl. CTpO€HHE 3IEKTPOHHBIX
o0osyouek aTromMoB mepBbIX 20 xumuueckux sneMeHToB Ilepuonuueckoit cuctemsr J[. M. Menneneesa.
XapakTepucThKa XUMHUYECKOIO 3JIEMEHTAa IO €ro mnojoxeHuto B Ilepmommueckonr cucreme [[. U.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUs paguyca aTOMOB XHUMHYECKHX JJIEMEHTOB, METAJUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEepUoaam.

3nauenue [lepuonnyeckoro 3akoHa u I[lepuoaudeckoil CUCTEMbl XUMUYECKHUX 3JIEMEHTOB JUIS
pa3BuTUA HayKu U npakTuku. [. . MenneneeB — yd€HbIN U TpaXkAaHUH.

Xumuueckasi cBsi3b. KoBaneHTHas (MOJSIpHAST M HETIOJSIPHAS) CBSA3h. DJIEKTPOOTPUIIATEILHOCTh
XUMUYECKUX AJIeMEHTOB. VIOHHas CBS3b.

Crenenp okucieHus. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl OkuUCIEHUS H
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHne oOpas3loB BELIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJEHCTBHE TMIPOKCHAA ILIUHKA C
pacTBOpamMu KHCIOT M ILIEJIOYEH, MPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIMIMX MPUMEPBl OKHCINUTEIBHO-
BOCCTAHOBUTEIBHBIX PeaKlMi (rOpeHre, peakuu pa3aoKeHHsl, COSTUHEHN).

Meoscnpeomemnuwie ceasu

Peanuzaius MeXnpeaMETHBIX CBSA3EH MPU MU3YYCHHH XUMHUHU B § Kjlacce OCYILECTBIIAETCS 4epe3
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, SBISIONIMXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUSA: HAay4HbIH (akT, TUIIOTe3a, TEOPHs, 3aKOH, aHAJM3,



CHHTE3, KJacCH(HKalMs, NMEPUOJUYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJCIUPOBAHHUE, HU3MEPEHHUE,
MO/IETIb, SIBJICHUE.

dusnka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHI, H30TOIbI, PaIHOaKTUBHOCTH,
MOJIEKYJa, J3JEKTPUYECKUN 3apsf, BEIIEeCTBO, Telo, 0O0BEM, arperarHoe COCTOSIHME BeEIeCcTBa, TIas,
¢bu3nvecKkue BeININHBI, €AMHUIBI U3MEPEHUs], KOCMOC, IJIaHETHhI, 3BE3/1b1, COoJHIIE.

buonorus: ¢porocunres, npixanue, onocdepa.

I'eorpadus: armocdepa, rumpochepa, MHHEpaNbI, TOPHBIC MOPOJbI, TMOJE3HBIE HCKOMAEeMEIE,
TOILIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasl peaKusi

Ilepnonnueckunt 3akoH. Ilepuoguueckas cucrema xumudeckux sieMeHtoB [[. M. Menneneesa.
Crtpoenne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOICTB XUMHYECKHX JJIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, Kajius, KajblUsl M MX COCIAMHEHUH B COOTBETCTBUM C IOJOXKEHUEM 3JEMEHTOB B
[leproauueckoii cUCTEME U CTPOSHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJbl XUMUUECKON CBSI3U. THUIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOICTB BeIlleCTBA OT TUIA KPUCTAJUINYECKON PEIIETKHU U BUJ]A XUMUYECKOM CBSI3U.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIICCTB,
OTHOCSIIIIUXCS. K  pa3jMYHbIM  KJjlaccaM HEOPraHMYeCKHUX COEIMHEHUH, TeHEeTHYecKas CBs3b
HEOpPraHUYECKUX BEILECTB.

Knaccudukanus XUMHUECKMX pEaKIHUil IO pa3IUyHbIM MpH3HAKaM (10 YHUCIYy U COCTaBy
YUYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 HM3MEHEHHUIO CTEIeHEH OKUCIECHUS
XUMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO KaTaln3aTropa). DK30- U JHIO0TEPMHUYECKHE
peakuuu, TEpMOXUMUYECKUE YPaBHEHUS.

[TonsiTe o ckopoctu xumHueckod peakuuu. [lonstTue 00 o0OpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusax. [oHsATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. llondarue o kaTtanuse.
[TonsiTe 0 XxuMUYeckoM paBHOBecuU. DaKTOPHI, BIUAIOIIME HAa CKOPOCTh XMMHUYECKOW peaklud H
MI0JIO)KEHHE XMMHUECKOT'O PaBHOBECHS.

OKHCAUTENFHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUU,  JJEKTPOHHBIM  OajmaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHUE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINN C
WCIIOJIb30BaHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopust ANEKTPOIUTUYECKON AUCCOIMAMU. DIEKTPOJIUTHI M HEAIEKTPOIUThL. KaTHOHBI, aHMOHBI.
MexaHu3M AMCCOIMAIMK BEIIECTB C Pa3jIMYHbIMHU BUJAAMH XUMHUYECKOW CBsi3u. CTEneHb AMCCOIHAIIIH.
CunbHbIe U cl1adble AIEKTPOJIUTHI.

Peakunu noHHOrO oOOMeHa. YCIIOBUSI MPOTEKAHMS peaKlWii HOHHOTO OOMEHa, MOJHBIE H
COKpallléHHBbIE HOHHBIE YypaBHEHHUs peakiuil. CBoMcCTBa KHUCIOT, OCHOBaHMM M COJEH B CBETE
TIpeACTaBICHUN 00 SIEKTpONUTUYECKON nuccormanuu. KadecTBeHHbIe peakiuu Ha WOHBL [loHsaTHe O
TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJIEISIMU KPUCTAIIIMYECKUX PEHIETOK HEOPTaHUYECKUX BELIECTB — METAJUIOB U
HeMeTayioB (rpadura U anmasza), CIOKHBIX BELIECTB (XJIOpPUAA HATPHs), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM  XMMMYECKOW  peakuuu OT  BO3ACHCTBHS  PAa3NUYHBIX  (PAKTOPOB,  HCCIIEOBaHUE
AEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, MpOIecca JUCCOLMALMU KHCIOT, MLIEJoYed M  coyel
(BO3MOXKHO HCIIOJIb30BaHME BUAEO MAaTEPUAIOB), MPOBEACHUE OIBITOB, WIUTIOCTPUPYIOMIUX TMPU3HAKH
MIPOTEKaHUs PEaKIMii MOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BbIIEIEHHE Ta3a, 0Opa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaklUuil (ropeHune, peakuu
pa3ioKeHusl, COEIMHEHHs), pAaclO3HaBaHHE HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KayeCTBEHHBIX
peakuuii Ha MOHBI, PEIICHUE IKCTIEPUMEHTAIBHBIX 33/1a4.

HemeTtaibl M MX coeJUHEHUSA

OOmiast xapakTepucTUKa ranoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHBIE CTENEHH
okucaeHusi. CtpoeHue U GU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XUMHYECKUE CBONCTBA
Ha IIpUMepe XJopa (B3auMOJEHCTBHE C METAJIJIaMH, HEMETaJllIaMy, 1iejao4amu). Xiaopoogopo. ConsHas
KHCIIOTa, XMMHUYECKHE CBOWCTBA, MONy4deHHE, NpuMeHeHue. [leiicTBue xiopa U XJIOpPOBOAOpOJa Ha
OpraHu3M 4YejoBeKa. BaxkHelmume XI10puasl ¥ UX HaX0XKIEHUE B IPUPO/IE.

O6mras xapakTepucTrKa 3aeMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIE



crerieHu okucineHus. CTpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX BELIECTB — KHCIOPOZa M CEphl.
AnnotponHbie MOAU(UKAIIMK KHUCIOpPOJa W CEepbl. XHWMHUYECKHE CBOMCTBa cepbl. CepoBoaopon,
CTpoeHue, (u3NYecKHue M XHUMUYecKHe CBOHCTBA. OKCHIBI Ccepbl KaK MPEACTAaBUTENN KHCIOTHBIX
okcuioB. CepHasi KuCIOTa, PU3NYECKUE M XMMUYECKHE CBOMcTBa (0OlIMe Kak IMpeacTaBUTENs Kiacca
KHUCJIOT W crenuduueckue). XUMAYECKHE pPEeaklUH, JIeXallde B OCHOBE IPOMBIIIIEHHOTO crocoda
MOJy4YEeHUs1 CepHOM KHUCIOTHI. [IpuMeHeHue cepHoil KUCIOTHL. COlM CEPHOM KHUCIOTHI, Ka4yeCTBEHHAs
peakuus Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ coeMHEHU B mpupoje. XUMHUECKOE 3arpsi3HEHUE
OKpYy Karolle cpelbl COSAMHEHUSAMU Cepbl (KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CTHOCOOBI €T0 MPeI0TBPAILCHHS.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpyribl. OcoOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHBIE
CTETIEHU OKHUCIEHHs. A30T, paclpoCTpaHEHHE B MpHUpoAe, (U3NYECKHE W XUMHUYECKHUE CBOMCTBA.
Kpyrosopor azora B mpupoje. AMMHAK, €ro (QuU3M4YecKMe W XUMUYECKHE CBOMCTBA, MOJyYEHUE U
npuMeHenne. Conn aMMOHUS, UX (U3UYECKHE U XMMHUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peakuus Ha MOHBI aMMOHHUA. A30THas KUCIOTa, e€ MoiydyeHue, (Gu3nueckue U XMMHUYECKHUE CBOICTBa
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnernuduyeckue). Mcmonp3oBaHHe HUTPATOB M COJEH
aMMOHHSI B KaueCTBE MHHEpAIbHBIX yH0OpeHuid. XHUMHUYECKOe 3arps3HEHHE OKPYKalolleh cpelbl
COCIMHEHUSAMHU a30Ta (KUCIOTHBIE JOKIW, 3arps3HEHHWE BO3AyXa, MOYBBI U BomoémoB). Docdop,
ajutotpornabie Moaudukanuu Gocdopa, dusndeckue m xummuueckue cpoiictBa. Oxcun dochopa (V) u
dbocdopHas kucnora, GU3NIECKUE U XUMHUYECKHE CBONCTBa, monydenue. Mcnons3oBanue docdaroB B
KauecTBE MUHEPaIbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka meMeHToB [VA-rpynmnbsl. OcoOeHHOCTH CTPOSHUS! aTOMOB, XapaKTEepHbIE
CTENEeHH OKHCIIEHUs. YTIIEpO/l, aJUIOTPOIHbIe MOAU(UKALIMY, pACIPOCTPAaHEHUE B TIPUPOJIE, hU3ruecKue
U XHMUYecKHe cBoiicTBa. Ancopbumsa. KpyroBopor yriaepoma B mpupoge. OKcHIbl yriepoja, HX
¢u3nueckrue M XUMHUYECKHE CBOMCTBA, JCHCTBHE Ha >KUBbIE OPraHU3MBbI, MOJYYEHHE U NPUMEHEHHE.
DKoJorn4YecKue MnpoodsieMbl, CBA3aHHBIE ¢ OKcHIOM yriepoaa (IV), rumoresa rino6aabHOrO MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3 (}eKT. YronbHas KUCIOTa U €€ CONH, NX PU3NIECKUE U XUMUYECKHE CBOICTBA,
IoJlyueHue U npumeHeHue. KauecTBeHHas peakuys Ha kapOoHaT-vOHBI. Vcronb3oBaHne kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CEJIHCKOM XO3SHCTBE.

IlepBoHayanbHbIE TOHATHA 00 OpraHUMYECKHUX BEIIECTBAX KaK O COEIMHEHUSX yriepona (MeTaH,
9TaH, STUJICH, alleTUIIeH, 3TaHOJI, TIIMIEPHH, YKCYyCHas KUcloTa). [IpupoiHbIe HCTOUHUKH YTIIEBOJAOPOIOB
(yromp, npupoaHbIi Tra3, He(Th), NPOAYKTHl HX TnepepadoTku (OeH3WH), WX pOJb B OBITY H
MpoMbIIIeHHOCTH. [ToHsATHE 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpPax, OeNKax, yriaeBoJax — U UX
pOJIu B )KM3HM uesoBeka. MaTepraabHOE €AMHCTBO OPIraHUYECKUX U HEOPTraHUUECKUX COECUHEHUM.

Kpemuuii, ero gusuueckue 1 XUMHUYECKHE CBOWCTBA, ModyuyeHUe W npumeHeHHe. CoequHeHUs
KpemMHHus B mpupoje. OOmue mnpezacraBieHus o0 oxcuiae kKpemHus (IV) u KpeMHHEBOH KuCIOTE.
Cunukatel, X UCHOJIb30BaHUE B OBITY, B MPOMBILIUICHHOCTH. BaxkHeilllne cTpoUTeIbHbIe MaTepuabl:
KepamMMKa, CTEKJIO, LEeMEeHT, OeToH, kene300eToH. [IpoGiembl 0e30MacHOro  HMCIOJIB30BaHUS
CTPOUTENbHBIX MaTePUajIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenn.

U3ydeHHe oO0pa3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI, IPOBEJCHHE
KAueCTBEHHBIX pEeaKIMi Ha XJIOPUA-UOHBI W HAOMIOJEHUE TMPU3HAKOB HX TMPOTEKAHUS, OIMBITHI,
oTpaxamlue (u3nueckue M XUMUYECKHE CBOMCTBA TaJOT€HOB U HX COEOUHEHHH (BO3MOXHO
UCIOJb30BAaHUE  BUAEOMATEpPHUAJIOB), O3HAKOMIIEHHE C oOpasuamu XJIOpUIOB  (TaJlOr€HHU[OB),
O3HaKOMJIEHHE ¢ o0Opa3lamMu cepbl U €€ COeAMHEHUSAMU (BO3MOXKHO MCIOJb30BaHUE BUIEOMATEPHUAIIOB),
HaOJIoIeHNE Tpolecca OOYITIMBaHUs caxapa MOj ACHCTBUEM KOHIICHTPUPOBAHHOW CEpPHOM KHCIOTHI,
M3y4YeHHNE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHON KUCIIOTHI, POBEICHUE KAUYECTBEHHON PeaKiuu Ha
cyiabdar-uoH u HaOIIOAEHUE MpHU3HAKa €€ MPOTeKaHMs, O3HAKOMIIEHHE C (PU3MUYECKUMH CBOWCTBAMH
aszota, ¢ocdopa U UX coeaquHEHNN (BO3MOXKHO HMCIIOJIH30BAHKUE BHICOMATEPHAIIOB), 00pa3iaMu a30THBIX
u ¢dochopHbIX ynoOpeHuil, mosyueHue, coOupaHue, paclo3HaBaHHE W H3yUYE€HHE CBOMCTB aMMHAKa,
MIPOBEJICHUE KAueCTBEHHBIX peakUuii Ha HWOH aMMOHHMS U ¢ocdaT-HOH U HM3yUeHUE TMPU3HAKOB HUX
IIPOTEKAHUsA, B3aUMOACUCTBUE KOHUEHTPUPOBAHHOM a30THOM KHCIOTBI C MEIpI0 (BO3MOYKHO
WCIOJIb30BaHNE BUJIEOMATEPHANIOB), U3yUYE€HUE MOJENe KpUCTANIMYECKUX pemI€ToK aiamasza, rpadura,
¢byiepeHa, 03HAKOMJICHHE € MIPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojyueHue, coOupaHue, paclio3HaBaHHE U U3Y4YEHHE CBOWCTB YIJIEKHCIIOTO



ra3a, IpoOBEJCHHE KAYECTBEHHBIX pEakluii Ha KapOOHAT W CUIMKAT-HOHBI M HM3yYEHUE MPHU3HAKOB UX
MPOTEKaHUs,  O3HAKOMJICHME C  MPOAYKIMEHM  CWIMKAaTHOM  MPOMBIIUIEHHOCTH,  pEILICHHE
SKCMEPUMEHTANIbHBIX 3a/a4 10 TeMe «BakHelme HeMeTauibl U UX COeAUHEHUS.

MeTa/uuibl M UX COCIMHEHUS

OOmas XxapakTepuCTHKa XUMUYECKUX SJIEMEHTOB — METaUIOB HAa OCHOBAaHUM WX TOJIOKEHUS B
[Tepuonuueckoit cucreme xumuueckux snemeHToB [[. M. MenneneeBa u ctpoenus atomoB. CTtpoeHue
MeTaIoB. MeTrajuinyeckasi CBS3b U METAIIIMYECKasl KPUCTAUIMYECKass PeIETKa. DIEKTPOXUMHUUECKHUM
psan HampsDkeHH MetayuioB. Du3nueckue M XUMHUYeckhe cBoicTBa MeTawioB. OOmiue crnocoOsl
MOJyYeHHUs MeTauioB. [IoHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CHOCOOBI 3alIMTHI MX OT KOPPO3HH.
Crnnagsl (CTalib, 4yT'YH, JIOPATIOMUHUI, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH.

[Ilesrounsle MeTauibl: moJjiokeHue B Ilepuoanueckoil cucreMe XUMUYECKHX dieMeHToB JI. M.
MemnzeneeBa, CTpOCHHE UX aTOMOB, HaXOkJeHHe B mpupoje. duznueckne U XMMHUUECKHE CBONCTBA (Ha
npuMepe Hatpus ¥ Kayust). OKCUJIBI U TUJIPOKCUIBI HATPHS U Kanus. [IpuMeHeHne mea0uHbIX METalIOB
U UX COCOUHEHUN.

[[lenouHo3eMenbHbBIE METAUIBI MATHUM M KaJIbLUW: MoJiokeHue B llepuogmueckoil cucreme
xumudeckux 3nemeHToB J1. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0XAeHHe B npupojae. dusnueckue
U XUMHYECKHE CBOWMCTBA MarHus W Kaublus. Baxkheilmme coeanHeHUs KanbIUs (OKCHUI, TUIPOKCHUI,
conu). KEcTkocTh BOJIbI U CLIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuoanueckoit cucreme xumudeckux anemenTos J{. . Menneneesa,
CTPOCHHE aToMa, HaxoXiaeHue B mpupoje. Du3nyeckne U XUMUYECKHE CBOMCTBA AIFOMUHUS.
AmMdoTepHBIe CBOWCTBA OKCH/IA U TUPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepmoanueckoil cucreme xumuyeckux snemeHtoB JI. M. Menneneesa,
CTpOCHHME aToMa, HaxokaeHue B mnpupoje. dusmueckue U XUMHUECKHE CBOMCTBa xene3za. OKcupl,
ruapokcubl ¥ conu sxenesa (I1) u sxenesa (III), ux cocta, cCBOWCTBA U MOTyUYCHUE.

Xumuueckuii IKcnepumenn.

O3HaKOMIJIEHHE C OOpa3laMl METaUIOB W CIUIABOB, UX (PU3NYECKUMHU CBOMCTBAMHU, U3YyUYECHHE
pe3yabTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJB30BAHHWE BHUAEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIa Kallbliusi U HATPHUS C BOAOH (BO3MOXKHO HCMOJh30BaHUE BUIEOMATEPHUAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, IIpollecca TOPEHHs Kelle3a B KHUCI0opone (BO3MOYKHO
WCIOJIb30BaHNE BUJCOMATEPHAIIOB), MPU3HAKOB MPOTEKAHNS KaueCTBEHHBIX PEAKIMi Ha MOHBI: MarHus,
KaJbIUsl, allOMUHUs, HKa, xene3a (1) u xemnesa (I1I), menu (II), HabmroeHME U ONTUCAHKE TIPOIECCOB
OKpalllMBaHUsl TIJaMEHM HWOHAMM HATpUs, Kalusig ¢  Kajublusd (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIICIOBaHIE aM(DOTEPHBIX CBOWCTB TMIPOKCUIA ATFOMUHUS M THAPOKCUIA IIUHKA,
peluIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelne MeTaibl U UX COEUHEHUD).

XuMus M OKpy:KamoLas cpeia

BemecTBa u MaTepuansl B IOBCEIHEBHOM KU3HU denoBeka. be3onacHoe MCNoab30BaHUE BEIIECTB
Y XUMHYECKUX peakiuid B ObITy. [lepBas moMoIb mpu XUMHUYECKHX 05KOTaX U OTPABICHHUSIX.

XUMUYecKoe 3arps3HEHHE OKpY’Karollell cpenapl (mpenenbHas JOMyCTHMAasi KOHIIEHTPAIs
BemecTB, nanee — [1JIK). Ponb XxuMuu B pemieHnn 3KOIOTUIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepUaIOB (CTEKIIO, CIIaBbI METAJIIOB, MIOJIMMEPHBIC MaTEPHAIIBI).

Meostcnpeomemnuwie ceasu

Peanuzaius MexXnpeaMeTHbIX CBA3EH MpPU MU3YUYEHHH XUMHUU B 9 Kjlacce OCYIIECTBIIAETCS 4epe3
WCTIOTh30BaHNE KaK OOIIHNX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUH, SBISIIONIAXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIE MOHSTHUSA: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpUs, aHAJM3,
CUHTE3, KIacCU(UKaIUs, MEePHUOJUIHOCTh, HAOIIOJCHHE, DKCIEPUMEHT, MOJCIHpPOBAHUE, MU3MEPECHHE,
MO/IETIb, SIBIICHNE, TApHUKOBBIN 3(h(PEKT, TEXHOIOT s, MaTEpPHAIIbI.

duznka: MaTepus, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIbI, PAAMOAKTUBHOCTD,
MOJIEKYJIa, OJJIEKTPUYECKUN 3apsii, MPOBOAHMKH, IOJYIPOBOJHUKH, ITUDIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperaTHoOe COCTOSHHE BEIIeCTBa, Ta3, pPacTBOp, PacTBOPUMOCTE,
KpUCTaJJIMUecKasi peniérka, CIUiaBbl, (U3MYECKHE BEIUYMHBI, €TUHHUIBI U3MEPEHHs, KOCMUYECKOEe
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunTes, npixanume, Owuochepa, OSKOCHCTEMa, MHUHEPATbHBIE YAOOpEHHUS,



MUKPOIJICMCHTEI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCILICCTBA.
I'eorpadus: armocdepa, ruapochepa, MUHEpanbl, TOPHBIE TOPOABI, IMOJIE3HBIE HCKOMAEMBbIE,
TOILUIMBO, BOJHBIE PECYPCEHL

IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yIbTaThl OCBOCHHUS IIPOrPaMMbI OCHOBHOT'O 00IIIero 00pa3oBaHus JOCTUTAIOTCS B
Xxoze OOy4YeHHs XUMHUH B €IUHCTBE Y4eOHOW M BOCHHUTATENBHOM JAEATENIBHOCTH B COOTBETCTBUH C
TPaJIULIUOHHBIMU POCCHUICKUMHU COLIMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBUJIAMU M HOPMaMH ITOBEICHUS M CITIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOpa3BUTHUA U COLUATU3AIUN 00YYaIOIINXCS.

JInuHOCTHBIE pPE3yJbTaThl OTpa)XarT IOTOBHOCTh oOyuaromuxcs ¢ 3[IP pykoBoxacTBoBaThCS
CUCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OPHUEHTALUN U PACUIMPEHHUE OIbITa JIEATEIHHOCTH Ha €€ OCHOBE, B
TOM YUCJIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHUSI K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/IMI0, TOHUMAHUS 3HAUYEHUsI XMMHUYECKONH HayKH B >KM3HM COBPEMEHHOI'O OOIECTBa, CIOCOOHOCTH
BJIAJIETh JIOCTOBEpHOW WHQOpMaLMell O TEepelIoBbIX JOCTUKECHUSAX U OTKPBITUSX MHUPOBOW U
OTE€UYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpa:KIaHCKOT0 BOCIIMTAHMSA:

MIPEJICTAaBJICHHS O COIMAbHBIX HOPMAaX M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOM, y4eOHOHMCCIIEeI0BaTEIbCKOH,
TBOPYECKOHN W JIPYTrUX BUAAX NEATEIbHOCTH, TOTOBHOCTU K PAa3HOOOPA3HOW COBMECTHOH IEeSTENIbHOCTH
NP BBIIOJHEHUM Y4YeOHBIX, IIO3HABATEJIbHBIX 3aJa4, BBIIOJHEHUM XUMHUYECKMX D3KCIEPUMEHTOB,
CO3/IaHUU y4YEOHBIX MPOEKTOB, CTPEMJICHHS] K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIM B MPOIECCE ITOU
y4eOHOW N1eATeNbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IOBEJEHHE U IOCTYIKH CBOUX TOBAPHUIIEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCEACTBUNA MOCTYITKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJCTABICHUS O BEIIECTBE M XUMHUYECKOM PEaKIuu, COOTBETCTBYIOIIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U COCTABIISAIOLIME OCHOBY JJI1 IOHMMAaHUS CYIHOCTH HayYHOU
KapTUHBl MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOABI, B3aUMOCBS3IX
YeJIoBEKa C IPUPOJHON CPeoi, O pOJI XUMHH B TIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

MO03HABATENIbHBIE MOTUBBI, HAIIPABJICHHbIE HA MTOJyUYe€HHE HOBBIX 3HAHUN M0 XUMUH, HEOOXOIUMBbIE
s OOBSICHEHUS HaONIOaeMbIX TPOLIECCOB U  SBJICHUHM, I03HABaTEeNbHOM, HH()OpPMAIMOHHOW U
YUTATEIbCKON KYyJIbTYphl, B TOM YHUCJIE HAaBBIKOB CaMOCTOSITEIbHOM pabOThl ¢ y4eOHBIMU TEKCTaMH,
CIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CpPeICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOY4YeHUI0 U TMO03HAHUIO, JI0O03HATEIBHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM0o00pa30BaHUIO, TPOEKTHOM M HCCIIENOBATENbCKON JIEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJIEHHOCTU U YPOBHS 00yUYeHUS B JajbHEHIIeM;

4) popMupoOBaHHS KYJIbTYPHI 3/10POBb:

OCO3HaHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0POBbIO, YCTAHOBKH Ha
310pOBBbIIl 00pa3 *KHU3HH, OCO3HAHUE IOCIEACTBUI W HENpPUATHE BPEIHBIX MPUBBIUEK (yHOTpeOsieHus
AJIKOTOJIs, HAPKOTHUKOB, KypEeHHs1), HEOOXOAUMOCTH COOJIFOICHHSI TPaBUJI 0€30MaCHOCTH TP OOpaIeHun
C XUMHUYECKUMH BEUIECTBAMU B OBITY U pealbHOM KHU3HH;

5) Tpy10BOT0 BOCIIMTAHUS

MHTEpEC K MPAKTHYECKOMY M3YUYECHHUIO Ipodeccrii ¥ Tpyda pa3IndHOTo pojia, YBaKEHUE K TPYAY U
pe3ynbTataM TPyAOBOMl NEATENbHOCTH, B TOM YHUCJIE HA OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHWUN IO
XMMHHU, OCO3HAHHBIN BBIOOp WHAMBHIAYaJbHON TpPAaGKTOPUH MPOJOIDKEHHS OO0pa3oBaHHUA C YUYETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEHIHOM NpO(eCCHOHANBHOW AEATENbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
aJlanTUpOBaTheA B MpodeccroHalbHOM cpee;

6) 9KOJIOTHYECKOT0 BOCTUTAHUS

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHUPOIE KaK MCTOYHUKY KU3HU Ha 3emiie, OCHOBE



e CylIecTBOBaHUS, MOHMMAaHHUE IICHHOCTH 3JI0pOBOTO M Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (DU3MYECKOMY U TIICHXMYECKOMY 37I0pPOBBIO, OCO3HAaHHE LEHHOCTU
coONIOACHUST TIPaBHJI OE30MaCHOTO TOBEACHUS TpU padoTe C BEHIECTBAMH, a TAaKKE B CHTYyaIHsX,
YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, TMOJMydYaeMble MPU HM3YYCHUHM XHMHHU, JUISI PELICHUS 3aad,
CBSI3aHHBIX C OKpPY’KaIOUIEH MPUPOJHOW CPEAOM, JJIsI MOBBIIICHUS YPOBHSI AKOJOTMYECKOW KYJIbTYPHI,
OCO3HAHMA TJIOOATBHOTO XapaKTepa HKOJIOTMYECKUX IMPOOJIeM M IyTed WX peIIeHUs MOCPEACTBOM
METOJIOB XHMMHH, DKOJOTHYECKOTO MBIIIJICHHS, YMEHHsSI PYKOBOJCTBOBATHCS MM B IIO3HABATENbHOI,
KOMMYHHMKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pE3yJIbTaTOB BBIACISIIOT 3HAUYMMbIE Uil (hOpMHpPOBAHUS
MHPOBO33pEHHUs O0IIeHAYYHbIE MOHATHS (3aKOH, TEOpHsl, IPUHIINI, TUIIOTE3a, (PaKT, cucreMa, Impolecc,
IKCIIEPUMEHT W JAPYroe.), KOTOPhIe HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX TpeaMeTax H
MO3BOJISIIOT HA OCHOBE 3HAHMN U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LIETOCTHON HAYyUHOM
KapTUHE MHpa, ¥ YHUBEpCalbHbIC Yy4eOHBbIC JCHCTBHUsS (IMO3HABATENbHBIE, KOMMYHUKATHUBHEIC,
peryjisITUBHBIE), KOTOpble oOecrneynBalOT (HOPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSITEIBHOMY
IJITAHUPOBAHUIO U OCYILECTBICHUIO YUYEOHOU IeATETbHOCTH.

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe 1eCTBHS

ba3oBble Jiornyeckue a1eiicTBUA:

YMEHHSI HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIILICHUS MPU OCBOCHUHM 3HAHMIA: PACKPHIBATh
CMBICJI XMMHUYECKUX MOHATHM (BBLACNATH UX XapaKTepHbIE MPU3HAKW, YCTAHABIMBATh B3aUMOCBS3b C
OPYTMMH TOHSATHSIMH), HUCIOJB30BaTh IOHATUSA Ui OOBSCHEHUS OTIENbHBIX (PAKTOB U SIBICHUIA,
BEIOMpATh OCHOBAHUSI U KPUTECPUU IS KIACCUPUKANNN XUMHUECKUX BEIIECTB U XUMHUYECKHUX PEAKIIHH,
yCTaHABIIMBATh MPUYMHHO-CJIEICTBEHHBIC CBS3M MEXAY OOBEKTaMH H3Y4YEHHsS, CTPOUTH JIOTHYECKHE
paccyxaenust (MHIyKTUBHbBIC, J€AYKTUBHBIC, 10 aHAJIOTUH), 1€71aTh BEIBOJBI U 3aKITIOYCHUS;

yMEHHEe TPUMEHSATh B IIpollecce IMO3HAHUS TOHATHUA (MIPeIMETHhIE M MeTallpelIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEH, UCIIOJIb3yEMbIe B XUMHH, MPEOOPa30BBIBAThH IMIUPOKO MPUMEHSIEMbIE
B XMMHU MOJIETIbHBIC TIPE/ICTABICHUSI — XUMUYECKUN 3HAK (CUMBOII AJIEMEHTA), XUMH4Ueckast popmyma u
ypaBHEHHE XUMHUYECKOW peakluu — TpPH PEHICHHH Y4eOHO-TIO3HABATENBHBIX 3a/ad, C Y4ETOM 3TUX
MOJIETIFHBIX TPEICTaBICHUM BBISBISATh M XapaKTePU30BaTh CYIIECTBEHHBbIE TMPU3HAKH H3Yy4aeMbIX
00BEKTOB — XHUMHUYECKHX BEIIECTB M XHMHUYECKUX PpEaKIUi, BBISABISATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUHUS B U3YYaeMbIX MIPOLIECCaX U SBICHUSIX.

Ba3zoBble uccienoBarebckue 1eiCTBUSL:

yYMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaUeCTBE MHCTPYMEHTA MO3HAHMS, a TaKKe B
KauecTBE OCHOBBI JJsi (OPMHUPOBAHMSI THUIOTE3bl IO TPOBEPKE MPABHILHOCTH BBICKAa3bIBAEMBIX
CYXICHUN;

MpHOOpEeTEeHHEe OMbITa MO I[UIAHUPOBAHHWIO, OPTaHU3AIMM W TPOBEACHUI0 YYCHHUYECKUX
SKCIIEPUMEHTOB, yMEHHME HaONI0AaTh 3a XOJOM IIPOILIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro
pesynbrar, GopMynHpoBaTh OO0OOIIEHHS ¥ BBIBOABI 1O pe3yldbTaTaM MPOBEAEHHOTO OIBITA,
HCCIIeIOBaHMs, COCTABIISITh OTUET O MPOJIEIaHHOM paboTe.

Padora ¢ unopmanmeii:

YMEHUE BBIOMPATh, AHAIM3UPOBATh U UHTEPIPETUPOBATh MHPOPMAIIHIO PA3THYHBIX BUAOB U (opMm
MpEeACTaBICHUS, MOJYyUYaeMyl0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAsl JIMTEPATypa XUMUYECKOTO
CoJIepXaHusl, CIIpaBOYHBIC 1MOcoOUsI, pecypchl HTepHETa), KpUTHIECKU OIEHHWBATHh MPOTHBOPEUYHUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MPUMEHSATHh pa3InyHble METOAbI M 3ampoChl MpU TMOUCKEe M oTOope HHpOpManuu M
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJMMBIX JUISI BBITIOJHEHUS Y4YEOHBIX W TIO3HABATENbHBIX 3a]a4
OTIpENIeIEHHOTO  TUMA, NPHOOPETEHHE OmbITa B O0JACTH  HMCHOJB30BaHUS  WH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUW, OBJAJEHUE KYJbTYpPOH AaKTUBHOIO MCIOJIb30BAaHUSL Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BBIOMpAaTh ONTUMAJIbHYIO (hOpMY IMpejacTaBieHUs WHGOpPMALUU U
WUTIOCTPUPOBATh pelIacMble 3a7aud HECIOXKHBIMH CXeMaMH, JuarpamMMmamu, Ipyrumu (opmamu
rpauK U UX KOMOUHAIUSIMU,

YMEHHE WCIONb30BaTh W aHAJIM3UpOBaTh B TMpolecce Y4eOHOH H  HUCCIIeN0BATEIbCKON
NEeSTENIbHOCTH HMH(OPMALIMI0O O BIMSHUM MPOMBIIIJICHHOCTH, CEIbCKOTO XO3iHWCTBAa M TpaHCHOpPTa Ha



COCTOSIHME OKPYKaloLEH IPUPOIHON CPEBI.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIe 1eiiCTBUSA:

YMEHHS 3aj7[aBaTh BOIMPOCH! (B XOJ€ Auayiora v (WJIM) AMCKYCCHH) MO CYIIECTBY 00CYXmaaeMoit
TeMbl, ((OPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHIMIOIHEHUS MTPEATI0KEHHON 3a/1a4H;

YMEHHUS TPEJICTABIATh MOJYUYECHHbIE PE3YyJIbTaThl MO3HABATEIBHON AESATENBHOCTH B YCTHBIX U
MACBMEHHBIX TEKCTaX; JENaTh IPE3CHTALMI0 PEe3yJIbTAaTOB BBHIINOJHEHHUS XMMHYECKOTO SKCIIEPUMEHTA
(JtabopaTopHOrO OIBITa, JIA0OPATOPHOW padOThl TO WCCIEJOBAHUIO CBOMCTB BEHIECTB, Y4eOHOTO
MPOCKTA);

yMeHHs1 Y4eOHOro COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IIO3HABAaTEIbHOW U
HCCIIEIOBATENIbCKON AESTENbHOCTH IMPH PEUICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yué€ra OOLIuX
WHTEPECOB U COIJIACOBaHMA MO3UIMKA (0OCyXIeHus, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD,
KOOPJMHALIMS COBMECTHBIX JEHCTBHI, OMNpENEICHUE KPUTEPUEB IO OLEHKE KadyecTBa BBITOJIHEHHOU
paboThl U ApyrHe).

PeryasiTuBHble YHHMBEpPcaJbHbIe YUeOHbIe 1eCTBHS:

YMEHHE CaMOCTOATEIbHO ONPEAENATh UENU JESATENbHOCTH, IUIAHUPOBaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M MPU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO JAESTENBHOCTb, BBHIOMpATh Haumbosee
s dexkTrBHBIE CIOCOOBI pelIeHNs YYeOHBIX W MO3HABATEBHBIX 33]1a4, CAMOCTOSTEIIbHO COCTABIISTh WIIH
KOPPEKTUPOBATh MPEAJIOKEHHBIN aIrOPUTM ACHCTBUI NPU BBHINOJIHEHUHU 3aJaHUM C YyYETOM IOIYUYEHUS
HOBBIX 3HaHUI 00 WH3y4yaeMbIX OOBEKTaX — BELIECTBAX M PpEAKLMAX, OLEHUBATh COOTBETCTBHE
MOJIyYEHHOTO pe3yjbTaTa 3asBJICHHON LI€JIM, YMEHHUE HCIOJIb30BaTh M AHAIU3UPOBATh KOHTEKCTHI,
IIpeijIaraéMble B yCJIOBUU 3aJJaHU.

HPEIMETHBIE PE3YJIBTATHI

B cocraBe npeMeTHBIX Pe3yIbTATOB 110 OCBOCHUIO 005S3aTEIBHOTO COJIEPYKAHHS, YCTAaHOBJICHHOTO
JTaHHOHM paboyeit mporpaMMoil, BBIICIAIOT: OCBOEHHBIE oOy4Jarorumucs ¢ 3[1P Hay4Hble 3HAHUSA, YMEHHUS
U cnocoObl JeicTBHid, cnenuduyeckre Uit mpeaAMeTHONH 001acTu «XUMUS», BUIBI NESITEIBLHOCTH II0
MOJIyYeHHUI0O HOBOTO 3HAHMS, €r0 HHTEpIpeTaliy, MPeoOpa30BaHUI0O U MPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX Y HOBBIX CUTYalUsX.

K xon1y o0yuenus B 8 kiiacce npeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXkaTh
chopmupoBaHHOCTH Y o0yyaromuxcs ¢ 3[1P ymenwmii:

® PpacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKUX MOHSTHUNA: aTOM, MOJIEKYJIa, XUMUYECKUHN 3JIEMEHT,
MPOCTOE BEHIECTBO, CJOKHOE BEHIECTBO, CMeCh (OZHOpPOAHAS U HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJSIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JI0JIsI XUMHUYECKOTO AJIEMEHTa B COETMHEHUH, MOJISIPHBIM 00bEM, OKCHJI, KUCIOTa, OCHOBaHUE,
COJIb, AJIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKHMCIEHUS, XUMHUECKasl PeaKiysl, KJacCU(PUKALUs peaKLnid:
peakuuu COENWHEHHS, pEeaKlHUU pa3loXKEeHHs, peaklud 3aMelleHHUs, peakuud OOMeHa, 3K30- U
SHIOTEPMHUYECKUE PEAKINH, TETUIOBOH J(PQEKT peakiuu, sSApOo aTroMma, SJIEKTPOHHBINA CIIOW aToma,
aTOMHas opOuTanb, paJuyc aromMa, XUMHUYECKas CBs3b, MOJIIPHAs W HEMOJIIpHas KOBaJEHTHAas CBS3b,
MOHHAsI CBSI3b, NOH, KaTHMOH, aHWOH, pacTBOpP, MaccoBasi J0JIsl BellecTBa (IPOLEHTHAsI KOHIIEHTpAIys) B
pacTBope;

® JJUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHSTHI M MPUMEHSTh 3TH MOHSATHUS
IIPY ONIMCaHUM BEILIECTB U MX IPEBPAICHMI;

® JCIIOJIb30BaTh XMMHUYECKYI0O CHMBOJHUKY JUIS COCTaBJICHUS (OPMYJ BEIIECTB U ypaBHEHHH
XUMHUYECKUX PEAKIUN;

® OIpeAeNsTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTENEHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, TPUHAIEKHOCTh BEUIECTB K ONpPEAeIEHHOMY KJ1acCy COeTUHEHHM
o Gpopmynam, BUI XUMHUYECKOH CBSI3U (KOBAJICHTHAS U IOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMbIca Ilepuonmueckoro 3akona JI. WM. MenneneeBa: IeMOHCTPUPOBATH
IMOHUMAHHWE NEPUOJNYECKONM 3aBHCUMOCTH CBOWCTB XMMHUYECKHX D3JEMEHTOB OT HUX I[OJIOXKEHUS B
[leproguueckoil cUCTEME, 3aKOHOB COXPAHEHHs MAacChl BEILIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HHS, 3aKOHAa ABOTaapo;

® OMNHUCHIBaTh U XapakTepu3oBaTh TabmuuHyio ¢opmy [leprogmueckoil cHCTEMbl XMMHYECKHX
9JIEMEHTOB: pa3iuyaTh MOHATHS «rJaBHas mnoxarpymma (A-rpynma)» U «mobounas noxarpymma (b-
TpyIIa)», Majible W OOJBIINE TEPHOIbI, COOTHOCUTH O0O3HAUYCHHS, KOTOpPhIE HMMEIOTCS B TabmuIe
«Ilepmognueckas cucrema xumuueckux dnemeHTtoB [, M. MeHngeneeBay € YUCIOBBIMHU



XapaKTepUCTHUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsij siapa, oOliee 4ucio
3JIEKTPOHOB U paclpeesieHUue X MO0 ANEKTPOHHBIM CIIOSIM);

e KJIacCUQUIMPOBATH XUMUYECKUE IJIEMEHThI, HEOPIraHUYECKHE BEUIECTBA, XUMUUECKHE pPEaKLuu
(10 YmMCIly U COCTaBy yYacCTBYIOLIMX B PEAKIMH BEILIECTB, 110 TEIIIOBOMY 3P deKTy);

® XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEP)K/Iasi OMHCAHHWE MPUMEpPaMU MOJEKYJSIPHBIX YpaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKLIHNIA;

® I[POTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHUSI XUMUYECKUX ITPEBPALLEHUI B Pa3JIUYHbIX YCIOBUSAX;

® BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MAacCCOBYIO IOJIIO
XUMHUYECKOI0 3JeMEeHTa 10 (opMyJie COEAUHEHUS, MAaCCOBYIO JIOJI0 BEIIECTBA B PacTBOpE, IIPOBOAUTH
pacy€Thl 110 YpaBHEHUIO XUMUUYECKON peaklinu;

® IIPUMEHATH OCHOBHBIE ONIEPALIUU MBICIUTEIBHOMN €ATEIbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHUE,
0000111eHIe, CUCTeMaTH3alNI0, KJIacCU(UKAIIMIO, BBISBICHHE MPUYMHHO-CIEJACTBEHHBIX CBS3EH — JUId
H3Y4YEHMsI CBOWCTB BELIECTB M XMMMUYECKHMX PEAKIHI, €CTeCTBEHHO-HAy4HbIE METOJbl IIO3HAHUSA —
HalIt0/IeHne, U3MEPEHUE, MOJICIIUPOBAHKE, YIKCIIEPUMEHT (peaibHbI U MBICICHHBIN);

e CJIeJI0BATh MpaBUJIaM MOJIb30BAaHUSI XUMHUYECKOI MOCY10H U J1abopaTOPHBIM 000PYIOBaHHUEM, A
TaKKe IpaBWiIaM OOpalIeHUs] C BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (BOAOpPOAA U
KHCJIOPO/JIa), MPUTOTOBJICHUIO PACTBOPOB C OMpPENENEHHON MacCOBOM J10Jied pacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH XUMHYECKHE SKCIEPUMEHTHI 10 PACIO3HABAHMIO PACTBOPOB IIEIOYEH U
KHCJIOT C TOMOIIBIO0 MHAUKATOPOB (JIAKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JAPYTHUE).

K xoniy o0yuenus B 9 kiiacce npeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXkaTh
copmupoBaHHOCTh Y o0yyaromuxcs ¢ 3[1P ymenwmii:

® PpacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHSITUNA: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHHOH, MPOCTOE BEIECTBO, CI0KHOE BEIIECTBO, BAICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD,
CTETIEHb OKHWCIICHUS, XMMUYECKas pPeaklusi, XMMHUYEeCcKas CBs3b, TEIUIOBOM J(PQEKT peakuuu, MOIb,
MOJISIPHBINA 00BEM, PacTBOP, MEKTPOIUTHI, HEANEKTPOIUTHI, YNEKTPOTUTHUECKAS AUCCOIUAIIMS, PEAKIIIH
MOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble M HEOOpaTHUMbIE pPEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUU,  OKUCIUTEIb, BOCCTAHOBUTENb,  OKHUCIEHHE U
BOCCTAaHOBJICHHE, AJUIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBiI3b (KOBaJICHTHAas, WOHHa,
MeTajinyeckas), KpHUcTa/lIndeckash peméTka, KOppo3us METalIOB, CIUIaBBI, CKOPOCTb XHWMHUYECKOU
peakuuu, npenesbHo nonycrumas konueHntpanus [IJIK BemecTsa;

® JLIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX MOHSATUN M NMPUMEHSTH 3TU MOHATHUSA
MIPY OMUCAHHUH BEIIECTB U MX MPEBPaICHHIA;

® JCMOJb30BaTh XUMUYECKYI0 CHUMBOJIMKY IS COCTaBJIeHHS (DOpMYJ BEIIECTB U ypaBHEHUU
XUMHUYECKHUX PEAKIIUI;

® OIpeAeNsATh BAJIEHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX 3JIEMEHTOB B COEIMHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAAIEKHOCTh BEIIECTB K ONpPeNeIEHHOMY KJIacCy COETUHEHUH Mo (dopMyram,
BUJI XUMHUYECKOHN CBSI3U (KOBAJICHTHAs, MOHHASI, METAJUINYECKasl) B HEOPraHUYECKUX COEIMHEHUSX, 3apsijl
MOHA 10 XMMHYEeCcKoW (opmylie, XxapakTep cpeibl B BOJHBIX PAacTBOpaxX HEOPraHWYECKHX COETUHEHUH,
TUI KPUCTAJUTMYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMbici [lepuogmueckoro 3akona J[. M. MeHneneeBa M JEMOHCTPUPOBATH €O
MOHMMAaHHME: ONHUCHIBATh M XapaKTepu3oBaTh TabianuHyto ¢popmy Ilepuonuueckoil cucteMbl XMMUYECKHX
9JIEMEHTOB: pa3MyaTh TOHATHS «riiaBHas noxarpymma (A-rpynma)» W «mobounas mnoarpynma (b-
rpymma)», Majible ¥ OOJbIINE TePUO/Ibl, COOTHOCUTHh 0003HAYEeHHUs, KOTOPBIE UMEIOTCS B MIEPUOANIECKOM
TabJIMIEe, C YNCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij
a1apa, o0Iee YHCIO AJIEKTPOHOB M paclpeleieHue HUX IO AJIEKTPOHHBIM CII0AM), OOBSCHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB U WX COCIMHEHUI B Mpejesiax MalbIX MepUuoIoB U
IIaBHBIX MOATPYII C Y4ETOM CTPOECHUS UX aTOMOB;

® KJIaCCU(PHUIMUPOBATH XUMUUECKUE SJIEMEHThI, HEOPraHMUECKUE BEIIECTBA, XMMUYECKHE PEAKIIUN
(Mo 4Mcay W COCTaBy Y4YacTBYIOUIMX B pPEaKIMM BELIECTB, MO TEMJIOBOMY 3((eKTy, Mo HU3MEHEHUIO
CTENIEHEW OKUCIIEHUS XMMUUYECKHUX 3JIEMEHTOB);

® XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U CHeUU(UIECKHEe XMMUYECKHE CBOWCTBA MPOCTHIX U



CIIOXKHBIX BEIECTB, IOATBEpXKJAas ONHUCAHUE IPUMEPAMH MOJIEKYJSIPHBIX M HOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLU;

® COCTaBJIATh YPABHEHHUS DJIEKTPOIUTHUECKON JUCCOLMALUN KHUCIIOT, IEN0YEH U COJIEH, TIOJIHBIC
U COKpall€éHHBIC YPaBHEHHUS peakIUil HMOHHOTO OOMEHAa, YpaBHEHHs peakIHid, MOATBEPIKIAIOIINX
CYIECTBOBAHME FCHETHUYECKOM CBS3U MEXKy BEILECTBAMHU PA3JINYHBIX KJIACCOB;

® pacKpbIBaTb  CYIIHOCTb  OKHCIMTEIBHO-BOCCTAHOBHUTEIBHBIX  pPEAaKIHUH  IOCPEACTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO 0ajaHca 3TUX peaKui;

® IIPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUSA, BO3MOXHOCTH
IIPOTEKAHNSI XMMUYECKUX IPEBPAIIECHUN B PA3JIMUHBIX YCIOBHSIX;

® BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MAacCCOBYIO IOJIIO
XUMHUYECKOI0 3JeMEeHTa 10 (opMyJie COEAUHEHUS, MAaCCOBYIO JIOJI0 BEIIECTBA B PacTBOpE, IIPOBOAUTH
pacy€Thl 110 YpaBHEHUIO XUMUUYECKON peaklinu;

e coOIOAaTh MpaBHUiIa MOJB30BAHUA XUMHUECKOM MOCYI0H U J1aOOpaTOpHBIM 000pyI0OBaHUEM,
TaKXKe IIpaBUja OOpallleHHs C BEIIeCTBAMM B COOTBETCTBUM C MHCTPYKLMSMHU IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUECKUX OIBITOB 1O MOJIYYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U
YIJIEKHUCIIOTO Ta3a);

® IIPOBOJWUTH PpEAKLUHH, IOATBEPKAAOIINAE KA4EeCTBEHHBIM COCTAaB PA3JIMYHBIX BEILIECTB!
pacrmo3HaBaTh OMBITHBIM MyTEM XJIOPUI-, OPOMU-, HOAMI-, KapOoHaT-, (hocdaT-, CHIMKAT-, CyIbdar-,
TMAPOKCU-UOHBI, KaTHOHBl aMMOHMS M HOHBI M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

® IIPUMEHATH OCHOBHBIC OIlEpALMU MBICIIMTEIILHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00o0111eHue, cCUCTEMaTH3alllI0, BbIBICHUE MPUYUHHO-CIEICTBEHHBIX CBA3EH — AJIS U3Y4YECHUS CBOMCTB
BEILECTB U XUMUYECKUX PEAKIMH, €CTECTBEHHO-HAYYHbIE METO/IbI [I03HAHUS — HAOJNI0/IEHNE, U3MEPEHUE,
MO/JIeIUPOBAHUE, FIKCIIEPUMEHT (pealibHbI U MBICICHHBIH).

TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne Tewma / paznen KomnnuectBo LHOP / D0P
/i aKaJIEeMHUYECKUX
4acos,
OTBOJUMBIX
Ha OCBOCHHE
TEMBI
Pasnen 1. [lepBoHavaibHble XUuMHU4Yeckne NOHsATHA (20 yacoB)
1.1 | Xumus — BaxkHas 00J1aCTh €CTCCTBO3HAHUS U 5 bu6mmoreka [JOK
NPAKTHYECKOMN JIESITENBHOCTH YEI0BEKA https://m.edso0.ru/7f41837c
1.2 | BemecTBa 1 XUMUYECKHE pPEaKIIUU 15 bu6mmoreka [JOK

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

Pa3znen 2. Baxxueiimne npeacraBure/in Heoprannieckux BemiecTs (30 yacoB)

bu6mmoreka [{OK

2.1 | Bo3nyx. Kucnopogn. [Tonsitie 06 okcumgax 6 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK

2.2 | Bopopon. [ToHsiTie 0 KUCIOTaX U COIMSAX 8 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK

2.3 | Bona. PactBopsl. [ToHsiTHE 00 OCHOBaHHSIX 5 https://m.edsoo.ru/7f41837¢

2.4 | OcHOBHBIC KJIACCHI HEOPTAHUIECKUX COCTMHECHHUM 11 Bubumoreka [IOK

https://m.edso0.ru/7f41837¢

Pazgen 3. Ilepuoauyveckuii 3akoH u Ilepuoamueckasi cucrema xumudeckux djementos /I, H.
MenpgeseeBa. CrTpoeHue aTomMoB. XuMH4YecKass CBA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE
peakiuu (15 yacoB)

Ilepnonnueckuit 3akoH u Ilepuonnueckas bubmuorexa [IOK
3.1 | cucrema xummueckux snementos . U. 7 https://m.edsoo.ru/7f41837c
MenpneneeBa. CTpoeHue atoma

3.2 | Xumunueckas cBsi3b. OKHCIUTEIBHO- 8 bubmuoreka [JOK



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

https://m.edsoo0.ru/7f41837¢

bu6mmorexa [IOK

3.3 | Pesepsuoe Bpems 3 https://m.edsoo.ru/7f41837c

O011ee KOJMYECTBO YACOB M0 MPOrpamMme, 68

U3 HUX KOHTPOJIbHbIE PadOThI &)

9 KUIACC

Ne Tema / paznen KomuuectBo HOP / 50P

n/m aKaJIeMUYECKUX
4acoB,
OTBOJUMBIX
Ha OCBOEHHE
TEMBI

Pasnen 1. BemecTtBo n xumudeckue peakuuu (17 yacon)
11 [ToBTOpeHue u yriryOeHne 3HaHUH OCHOBHBIX 5 bubnuotexka [JOK

" | pa3zmenoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK

" | peakumii https://m.edso0.ru/7f41a636
13 DneKTpoMTHYECKas AUCCOIHAIHs. XUMUICCKUE 8 bubnuotexa [JOK

| peakuuu B pacTBOpax https://m.edso0.ru/7f41a636
Pa3nen 2. HemeTanabl U UX coeriHeHUs (25 yacoB)
21 OO6m1as XxapakTeprucTHKa XUMUYECKUX 3JIEMEHTOB 4 bubnuorexa [JOK

" | VIIA-rpynnsl. I'anorenst https://m.edsoo.ru/7f41a636
29 OO6m1as XxapakTeprucTHKa XUMUYECKUX 3JIEMEHTOB 6 bubnuorexa [JOK

" | VIA-rpynnsl. Cepa u €€ coeITuHEeHUs! https://m.edsoo.ru/7f41a636
23 OO01mas XxapakTepuCcTUKa XUMUIECKUX AJIIEMEHTOB 7 bubnmnoreka [JOK

" | VA-rpymmsl. A3ot, pocdop U BX COeAMHEHHUS https://m.edso0.ru/7f41a636

OO01mas XxapakTepuCcTUKa XUMUIECKUX AIIEMEHTOB bubnmnoreka [JOK
2.4 | IVA-rpymmsl. YTiiepos ¥ KpeMHH, U UX 8 https://m.edso0.ru/7f41a636
COETMHEHMUSI

Pa3znen 3. Metainbl U ux coeunenus (20 yacon)

3.1 | O6mue cBoicTBa METAIIOB 4 bubnmorexa LIOK
https://m.edso0.ru/7f41a636

3.2 | BaxHeiimme METaIIBI U MIX COCTUHEHUS 16 E’[I;Ignllﬁfcli;%grou/léf 112636

Paznea 4. Xumus u okpyxaromas cpeaa (3 yaca)

4.1 | BemecTBa 1 MaTepHaiIbl B )KU3HH Y€IOBEKa 3 bubmiorexa [JOK
https://m.edsoo.ru/7f41a636
bu6muoreka [{JOK

4.2 | Peseproe Bpems 3 https://m.edSO(I)l.ru/7f41a636

O011ee KOJMYECTBO YACOB IO MPOrpamMMme, 68

U3 HUX KOHTPOJIbHbIE Pa00ThI &)
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