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IHOACHUTEJBHASA 3AIINCKA

@enepanbHas paboyast mporpamma o yaeoHomy npeaMery «Xumus» (6a30BbIii
YPOBEHB) (Jlajiee COOTBETCTBEHHO - IPOrpaMMa 0 XUMUHU, XUMHUs) BKIIIOYAET MOSCHUTEIBbHYIO
3aIUCKY, COJIepKaHue 00y4eHUs, INIAHUPYEMbIE Pe3yJIbTaThl OCBOCHHUS IIPOTPAMMBI 110 XUMHUHU.

[Iporpamma 1Mo XuMHuH Ha yPOBHE OCHOBHOTO 00IIero 00pa3oBaHUs COCTaBJIEHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 0OO0pa30oBaTEIbHON MPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a takke Ha OCHOBE (QeaepantbHOM
paboueii mporpaMMbl BOCITUTAHUS U € YIETOM KOHIICTIIIUH TPETNOaBaHusl y4eOHOTO IpeaMera
«XuMus» B o0pa3oBaTeNIbHBIX opranuzanusx Poccuiickoii @enepariui.

[Iporpamma mo xuMuM HAa€T TIPEACTABICHUE O IIENsAX, OOmeH crpareruu oOydeHHs,
BOCIIMUTAHUS W Pa3BUTHS OOYJAIOIIUXCS CPEICTBAMHU y4eOHOTO MpEeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE MPEIMETHOE COJepKaHUe, MPEeIyCMaTPUBAET paclpeaeseHle ero mno Kiaccam H
CTPYKTYpUPOBaHUE TIO pa3zeiaM W TeMaM IpOTpaMMBI TI0 XHMHH, OTIPENIENSIET KOJINYECTBEHHBIE
Y Ka4eCTBEHHBIC XapaKTEPUCTUKH COACPIKaHUS, PEKOMEH IyEMYIO ITOCIIE0BATEIBHOCTD H3YdEHUS
XAMUHU C YUETOM MEKIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKHA y4eOHOTO Tporiecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJarouxcs, OnpeaesiseT BO3MOKHOCTH NPeAMETa JUIsl peaan3alun
TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTENIbHOI MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHMsl, a Takke TpeOOBaHUN K pe3yinbTaraM OOYy4YeHHsS XUMUU Ha
YpOBHE IieJiell M3y4eHHs MPeIMeTa U OCHOBHBIX BHJIOB YUE€OHO-TTO3HABATEIHHON NESITETHHOCTH
00y4JaroIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHUE XUMUH CIYXKHUT OCHOBOH 17151 (GOPMHUPOBAHUS MUPOBO33pPEHUS 00yUarOIIErocs, ero
IIPEJCTAaBICHUN O MAaTEpUAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
IIPEJCTABICHUS O B3aMMOIPEBPALCHHUSX YHEPTUU U 00 IBOJIIOLUY BEIIECTB B MPHUPOJIE, O IMYTAX
pemeHust TI00albHBIX MpOOJIEM YCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — ChIPHEBOM,
SHEPreTUYECKO, MUILEBOM U KOJIOrHYECKON 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHEHUS.

N3yuenne yueOHOro mnpeamera «XHUMHs» OPHEHTUPOBAHO HA OOIIEKYJIbTYPHYIO
IOJATOTOBKY, HEOOXO0AMMYI0 [uid (OPMHUPOBAHMS HAYyYHOTO MMPOBO33PEHMs, pa3BUTHE
MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH M MHTEPECOB y4allMXCsl, NMPOJODKEHHE MX 0Opa3oBaHUS B
001acTsX, He CBA3aHHBIX C XUMUEH.

N3ydenune xumuu:

v CHOCOOCTBYET pean3alui BO3MOXKHOCTEH Ul caMOpa3BUTUS U (popMUpOBaHUS
KYJIBTYpBbl TMYHOCTH, €€ 0011ei 1 (YHKIMOHAIBHON IPaMOTHOCTH;

v BHOCUT BKJIaJ B (OPMHUPOBAHHE MBILUIEHUSI M TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, HaBbIKOB UX CaMOCTOSITEIbHON yueOHOH eSTeNbHOCTH, SKCIIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX Kak B IIOBCEJHEBHOM KHM3HM, TaKk M B
poheccHOHANBHON 1eATEIbHOCTH;

v 3HAaKOMHUT €O CHENM(UKONH HAyYHOrO MBIIIICHHS, 3aKJIaJbIBAE€T OCHOBBI
LIEJIOCTHOTO B3IJIsila Ha €AWHCTBO HPUPOABI U YEIOBEKA, SIBJISETCS OTBETCTBEHHBIM 3TarioM
B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YUarOIINXCs;

v crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOT'O OTHOILIEHHSI K €CTECTBEHHO-HAYYHbIM
3HaHUSM, K MpPHUPOJE, K 4YeIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTHYECKOE OOpa3oBaHue
oOyJaronuxcs.



JlanHble HampaBieHUs B OOy4YeHHMHM XUMHUH OOECIIEYMBAIOTCS CHEIM(DUKON CONepKaHUS
y4eOHOTO MpeaMeTa, KOTOPBIN SBJISETCS MeAarorHuecKy aanTHPOBaHHBIM OTPaXeHHEM 0a30BOM
HayKl XMMUU Ha ONPENIEIEHHOM JTarle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOECHUE
O6yT-IaIOHII/IMI/IC$I CHUCTCMBbI ICPBOHAYAIIBHBIX HOHITHHU XHUMHH, OCHOB HeopraHqucxoﬁ XUMHUH U
HCKOTOPLIX OTACIBbHBIX 3HAYUMbIX MOHATHHU opraHqucxoﬁ XUMHUH.

CtpykTypa coaepskaHusi MPOrpaMMbl N0 XUMHUHU c(HOpMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ m3ydyenuro. CojepkaHHE CKJIQJbIBACTCSI U3 CUCTEMbI MOHATHM O XMMHYECKOM
QJIEMCEHTE MW BCEUICCTBE U CHUCTCEMbI MOHATHH O XUMHYECKOU pPCaKkuuu. O06e 3TH CHCTEMBI
CTPYKTYPHO OPraHM30BaHbl IO IMPUHLHUILY MOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUM HA OCHOBE
TECOPETUYCCKUX HpC]ICTaBJ'IeHI/Iﬁ Pa3sHOTO YPOBHA:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa [[. 1. MenpeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YCHUSA O CTPOCHUH aTOMa U XUMHAYECKOU CBA3U,

— TpEeACTaBIIEHUH 00 3JEKTPOJUTHUECKOMN IUCCOLMALlMY BEIIECTB B pacCTBOpaXx.

Teopernueckne 3HaHUS pPacCMATPUBAIOTCS HAa OCHOBE OSMIMPUYECKH TMOJYyYEHHBIX H
OCMBICJIICHHBIX q)aKTOB, Pa3BHUBAIOTCA MOCJIICAOBATCIIBHO OT OJJHOT'O YPOBHSA K IPYrOMY, BBITIOJTHSSA
GbyHKIMY 00OBSICHEHHS U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOYKHOCTEN MPAKTUUYECKOTO
IMPUMCHCHHUSA U ITOJTYUCHUS U3YyHaCMbIX BCIIICCTB.

OcBoeHne MNporpaMMbl O XMMHH CIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTABJISIONIEH HAYyYHOM KapTUHBI MHpAa B JIOTHKE €€ CHUCTEMHOW MPUPOIbI,
LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUs B Hayke. M3yuenue xumuu
MIPOUCXOIUT C PUBJICYCHUEM 3HAHUI U3 paHee U3YUCHHBIX Y4eOHbIX MpeAMeTOB: «OKpYKaroIIHii
Mup», «buosorust. 5—7 knacce» u «Pu3ukKa. 7 Kiaccy.

[Ipyu u3yueHUn XUMUU MPOUCXOTUT GOPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON AEATEIbHOCTH YeNloBeKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajlaua y4eOHOro mpeaMeTa COCTOUT B (POpMHpPOBAHHH
CUCTeMbl XMMHYECKHX 3HAHUM — BaXHEHIIUX (haKTOB, MOHSITHUI, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHUM, JOCTYMHBIX O0O0O0OIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPHUOOIIEHNN K HAyYHBIM METO/IaM MO3HAHUS MTPU U3YUYEHUHU BEUIECTB U XUMUYECKHUX PEaKIIHii, B
dbopMHUpOBaHMM M PA3BUTUM TMO3HABATEIbHBIX YMEHUH M HMX MNPUMEHEHHMH B Yy4eOHO-
MO3HABATEIbHON U y4eOHO-UCCIIeIOBATENBCKOM AeATEIbHOCTH, OCBOCHUH MpPaBUil 0€3011acHOTO
oOpallieHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy W3ydyeHMHM XMMUU Ha yYpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAYCHHE
MPUOOPETN TaKUe 1eIH, KakK:

— ¢hOopMUPOBAHHE WHTEIIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PEIICHHH, CHOCOOHOW ananTUpoOBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KH3HU;

— HaMpaBlEHHOCTh OOYy4YeHHs Ha CHUCTEeMaTHuYecKoe TMpHuoOIIeHne oO0yJarommxes K
CaMOCTOSITENIbHOM ~ IMO3HABATENIbHOW  JESATENbHOCTH,  HAyYHbIM  METOJAaM  IO3HaHWUS,
(hopMUPYIOITUM MOTHBAILIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

—obecrieyeHue YCIOBHUH, CHOCOOCTBYIOIIMX NPUOOPETEHUI0 OOYYaIOUIMMMCS OIIbITA
pazHoOOpa3HON AEATEeTHbHOCTH, MO3HAHUS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHITNH ), UMEIOIINX YHUBEPCATbHOE 3HAYCHUE ISl PA3IMYHBIX BUAOB JIESITEILHOCTH,



— ¢opmupoBanue 001IeH (YHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATH U OLIEHUBATh SIBJIECHUS OKPY>KAIOILIET0 MUPA, UCII0JIb3YS 3HAHUS U OTIBIT,
MOJIydCHHBIE MPU WM3YYCHUHM XMMUH, NMPUMEHATh WX MpPH PElIeHHH MpoOjeM B MOBCEAHEBHOM
KU3HU U TPYIOBOU JEATEIBHOCTH;

— (hopMupOBaHUE y 00YYAIOIIUXCSI TYMaHUCTUUECKUX OTHOILEHUMN, TOHUMAaHUS [IEHHOCTH
XMUMHMUYECKUX 3HAHUM JJI BBIPAOOTKM SKOJIOIMYECKU II€JIECOO0PAa3HOr0 MOBEJIEHUS B OBITY U
TPYIOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOUIEH MPHUPOTHON
Cpelbl;

— pa3BUTHE MOTUBALUU K 00Y4EHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOILEYEIOBEYECKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQuiIs U HANPABICHHOCTH JlaibHeHIIero o0yyeHusl.

OO0111e€e KOTMYECTBO YaCOB, OTBEACHHOE [T U3yUEHUSI XMMUU Ha YPOBHE OCHOBHOTO OOIIIEr0
00pa3zoBaHus MPEJACTABICHO B TAOIHUIIE:

KonnuectBO yacoB

Y4eOHBbIil rox

8-e KJ1accul 9-e KJ1acChl
2026/2027 33 30
2027/2028 33 30

[IpenonaBanue mpeaMeTa OCYIIECTBISIETCS B KJAaccaX C pa3HOW crHenuaiv3aluend, 4To
YYUTHIBACTCS B BBIOOpPE yUYUTEIEM 3aJaHHK, TPUMEPOB (COOTBETCTBYIOIIMM HAaIPaBICHHUIO

KJjacca).
K TemarnueckoMy IUTAaHUPOBAaHHWIO TMPHUMEHSETCS MOMYJIbHBIA TPUHIAIT MOCTPOCHHS
o0Opa3oBaTeNbHOM  MPOTpaMMbl,  YTO  TO3BOJSET  BBICTPAaWBaTh  WHAWBUAYAIHHYIO

o0pa3oBaTeNIbHYI0 MapaurMy M OOECHeurMBaTh CaMOPAa3BUTHE MPU HHAUBHUAYAJILHOM TEMIIE
paboThl ¢ y4eOHBIM MaTepuaIoM, KOHTPOJIb U CAMOKOHTPOJIb 3HAHUH.

Hcnosb3yembie 00pa3oBaTe/ibHbIE TEXHOJIOTHH, B TOM YHCJIe JUCTAHIIUOHHbIE

OO0ydyeHre XUMUU MOXET OCYHIECTBIATHCS C HCIOJIB30BAaHUEM JIHCTAHLUOHHBIX
oOpa3zoBatenbHbIX TexHonoruit (manee JIOT), xortopoe mpenmnonaraeT Kak CaMOCTOSITENIBHOE
MPOXOXKCHHE YIeOHOTO MaTepralia yueHUKOM, TaK U C IOMOIIBIO COMTPOBOXKAeHUs yuuTens. [Tpu
npumerHennu J{OT ucnonb3yroTcst muatdopMbl: cucTeMa AUCTAaHIMOHHOTO o0ydenust Moodle,
OI'NC «Mos mkonay, [UC «Onekrponnas mikona» HoBocubupckoit obnactu.

[Ipu peanuzanmu pabodeil mporpamMmbl MOTYT OBITH HCIOJIB30BaHbl MaTepHANbl s
noarotoBku K mpoduiasiv onumnuanasl HTO u cranmaproB Bopnackumic (ITpodeccuonansr)
Poccus.

HNudpopmanus o NpoMe;KyTOYHON aTTecTallul

IIpomexyTouHas arrecTalusi OCYIIECTBIIAETCS C LIEJIbI0O IPOBEPKU CTENEHU M KAayecTBa
YCBOEHUSl IUIAHUPYEMBIX pe3yJIbTaTOB IO MTOraM U3YYEHHMs TEMATHYECKUX MOAYIeH u
MIPOBOJUTCS B (hOpME aTTECTAllMOHHONW PabOTHI.

Texylmuii KOHTPOJIb OCYILECTBIISIOTCS € LIEIBIO MPOBEPKH CTEIIEHHU U Ka4e€CTBA YCBOCHMUS
MaTepuaga B XOJE €ro M3Y4eHHUs B CIEAYIOMHX (opMax: CaMOCTOSITENBHBIX U MPOBEPOUHBIX
paboT.

Texkymuil KOHTpPOJIb M MPOMEKYTOYHAs aTTEeCTallUs OCYILIECTBISIIOTCA B
cooTBeTcTBUU ¢ «llonokeHneM 00 OCYIIECTBICHUH TEKYIIEro KOHTPOJS YCIIeBAEMOCTH U
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MPOMEKYTOUHOM arTectanuu oOydaromuxcs, uX ¢opMmax, NEPUOJUYHOCTH U MOPSIKE
MPOBEACHUS MYHUIIMIIAJIHHOTO aBTOHOMHOTO OOIIe00pa30oBaTeIbHOTO YUYPESKICHHUS Topoja
HoBocubupcka «JIumeinr Ne 22 «Hanexna Cubupu» (mpoTokos nmegarorudeckoro cosera Nel ot
29.08.2023).
Hrorosas arrectanus IpOBOJUTCS B COOTBETCTBUU C 3aKOHOATENBCTBOM PD.
IIpome:xkyTouHasi aTTecTanus Mo xumun B 8-9 Kiaccax

N Konuyec Howmep
MOJY.JI Hassanue monyis ancl:; 5 ypoka ®opma ITA
bHOM ITA
MojyJie
8 kyacc (14 B Hexe110)
1 [TepBoHAUaNbHBIE  XUMHUYECKHE 11 11 AtTecTanmonHas pabora
MTOHSTHUS
Kitaccet HEOPraHMYECKUX ArTtecrannoHHas pabora
2 BEIIECTB. KonnyecTBenubie 15 26
OTHOIIIEHUS B XUMHUHU
3 Crpoenne aromMa ©  BHJBI 7 31 AtTecTtanmonHas pabora
XHMHYECKOH CBSI3H
9 kaacc (14 B Hee110)
1 XUMHUYECKHE peaknuu B 3 3 AtTecTtanmonHas pabora
pacTBopax
2 Hemeraiuisl 1 UX cOeqUHEHUS 15 23 AtTecTtanmonHas pabora
3 Merasuisl ¥ UX COEIUHEHUSI 7 29 AtTecTtanmonHas pabora

COJEP)KAHUE OBYUYEHUS
8 KUIACC

Moayas 1. [lepBonavajbHble XuMuueckue moHsiTus (11y4)

Xumus. BemectBa. CpoiictBa BemiecTB. JlaboparopHoe o0opymnoBaHHe W IIpaBUja
TEXHUKHU Oe3omacHocTr. Pabota ¢ mabopaTopHbIM 000pyIOBaHHEM.

Xumnueckue snemeHThl. lIpocteie m cinoxHble BemiectBa. Ajuiorponus. OCHOBHBIE
MIOJIO’KEHUSI aTOMHO-MOJIEKYIspHOM Teopuu. HMonel. CHUMBOJIBI XMMHYECKHX AJIEMEHTOB.
[lepuoasl, rpynmnsl. ImaBHas u moGouHas mnoxarpymmbl. OTHOCUTENbHAas aTOMHas Macca.
Xumunueckas Qopmyna. Hungexc. Koadpdumment. OtHOcuTeNnbHas MOJEKYIspHas Macca
BelecTBa. MaccoBast [0l 2JI€MEHTa B CIIO)KHOM BemiecTBe. BaneHTHOcTh. CTpyKTypHas
dbopmyna. XUMHUYECKHE SIIEMEHTHI C IMOCTOSHHON M TMEepEeMEHHOW BaJeHTHOCThIO. BbIBOX
dbopMynbl BemiecTBa Mo BaleHTHOCTH. CocTaBleHHWE Ha3BaHUU OWHAPHBIX COEIWHEHUH.
XUMUYeCKue peakuuu. PeareHThl M MPOAYKTHl peakiuu. [Ipu3Haku XUMHUYECKUX PEeaKlUu.
YcnoBus MpOTeKaHUsI U MPEKpalleHuss XUMUYECKUX peaknuil. CxemMa XUMUYECKON peakiluH.
3aKkOH COXpaHEHHs Macchl BeHIeCTB. XHUMHUeckoe ypaBHeHHE. (CocTaBileHHE XMUMHUYECKUX
ypaBHeHuil. HMH}opmainusa, KOTOpyr0O HeceT XuMu4yeckoe ypaBHeHHe. Kraccudukarms
XUMHYECKUX peakuuid. Peaknuu coequHEeHMs, paszlOXKEeHHs, 3amelleHus u oOMeHa.
Karanuzaropsl.

Xumuueckuii IKCnepumenm:

IIpenmer xumuu. Ipakruyeckas pabota Nel. JlaboparopHoe obopynoBaHHe U MpaBHiIa
TEXHUKH 0€30MaCHOCTH B KAOMHETE XUMUU




[Ipaktuyeckas padora Ne2. Pabora ¢ 1abopaTopHbsiM 000pyI0BaHUEM

Mopyas 2. Knaccsl Heopranudeckux semiecTB. KonmyecTBeHHBIe OTHOLICHHSI B
xumum (154)

[Tosyuenue u pacrio3zHaBaHUE KMCIIOPOa, BOAOPOAA U yriekucioro raza. Homenkiarypa
u KiaccupuKanyus OKCHAOB. XUMHUYECKHe cBoiicTBa okcuaoB. OcHoBanus. Kimaccuduxanus,
HOMEHKJIaTypa. XuMU4ecKkrue cBorcTBa ocHoBaHui. Kucnotel. Kinaccudukanus, HoMeHKIaTypa.

Xumuueckue cBoicTBa KHCIOT. Jlakmyc. MetmnoBslii opanxeBbiil. deHondraneus.
YHuUBepcaJIbHBI MHAUKATOp. V3MeHeHune 1BeTa HHAMKATOpAa B IIEJIOYHOM, KHUCION H
HelTpanbHoil cpenax. Comu. Knaccudukanms, HOMeHKIaTypa. XUMHUYECKHE CBOMCTBA COJICH.
KomnuectBo BemectBa. Momsipnass macca. Moinb. Ywucno Asoragpo. 3akoH ABOTajipo.
Monsipabiii 00beM ra3oB. OTHOCHUTENbHAas IUIOTHOCTH ra3oB. CrocoObl coOupaHusi Tra3oB
BBITECHEHHEM Bo3ayxa. HaxoxaeHne mMacchbl, KOJMYECTBA BEIIECTBA, 00beMa 10 XUMUYECKOMY
ypaBHeHUt0. PactBoputens. PactBopenHoe BemiectBo. PactBopel. ['mapatel. ConbBarthl.
MaccoBast 107151 BEIIECTBa B pacTBOpE.

Xumuueckuu sxcnepumenm:

[IpakTiueckas paborta Ne3. [lonydyeHue u pacro3HaBaHUE Ta30B

[Tpaktuueckast padota Ned. Unaukatopsl

Jlabopatopnas pabota Nel. XuMudeckue CBONCTBA OCHOBAaHUMN

JlabopaTtopnast pabota No2. XuMHYECKUE CBOMCTBA KUCIOT

JlabopaTtopnast pabota Ne3. XumMudeckue CBOMCTBA COeit

JlabopaTtopHnast pabota Ne4. [IpurotoBiieHrne pacTBOpa ¢ 3a/laHHON KOHIIEHTpaIei

Moayas 3. CTpoeHne aToMa U BHAbI XUMHUYeCKOH CBA3H (74)

[InanerapHass MoAeNb CTPOCHHS aroMma. SApo M HYKIOHBI. DJIEKTpOHHAs 000J0YKa U
aneKTpoHbl. MaccoBoe uyucno. HMonbl. M30TOombl. ONEKTpOHHAsh CXeMa CTPOCHHUS aroMma,
aNeKTpoHHAst GopMynna U 3IEKTPOHHO-Tpaduueckas cxema CTpoeHus aroMa. MoHHas CBA3b.
AnroputM HamucaHus (HOpMyIbl MOHHOTO coeAuHeHus. VoHHasi KpucTamindeckas perieTka.
KoBanenTHas monsipHas v HemojsipHas cBsi3u. MoJieKyasipHass M aTOMHas KPUCTAJUIMYECKUE
pemeTku.  OJEeKTPOOTPULIATENbHOCTh.  MeTanueckas  CBS3b M METaJUIMYecKas
KpucTanyeckas perierka. CreneHpb okucieHus u 3apsia nona. Cocranienue (opMmys BEIIECTB
1o creneHsM okucaeHnusa. OBP. Okucnurenb, BOCCTAHOBUTEIb, OKUCIEHUE, BOCCTAHOBJICHHE.

Mesicnpeomemuule ces3u

Peanuzanus MexxnpeaMeTHbIX CBA3EH NIPU U3YYEHUU XUMUHU B 8 KJIacCe€ OCYIIECTBISAETCS
MIOCPEACTBOM HCIIOIB30BAHUS KAK €CTECTBEHHO-HAYYHbIX TOHATUN, TAK U MOHATHH, SBJISIOIIMXCS
CUCTEMHBIMU ISl BEIIECTB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TMOHATUSA: HaydHble (DaKThl, TUIOTE3a, TEOPHS, 3aKOH,
aHaJlu3, CUHTE3, KIaccu(uKalus, NepuoaUIHOCTb, HAOMIOICHIE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
U3MEpPEHUE, MOJEIb, SIBJICHUE.

®usnka: maTtepus, aToM, D3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIWJA, H30TOIbI,
PalMOaKTUBHOCTb, MOJIEKYJ1a, CPEJAHUHN 3apsiji, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSHUE
BEIIIECTBA, I'a3, PU3NUecKas BeJIMUMHA, BETMUNHA U3MEPEHUs], KOCMOC, IJIaHeTa, 3BE3/1bl, CONHIIE .

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, NOJE3HBIE MCKONAEMble, TOpPHBIE MOPOIbI,
II0JIE3HBIE UCKOTIAEMBbIE, TOTUINBO, BOJIHBIE PECYPCHI.

9 KJIACC (1u)

Monyas 1. XuMu4yeckue peakuuu B pacteopax (84)
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[loBropenne wu yruyOlieHHMEe 3HAHUM OCHOBHBIX pa3/leloB Kypca 8§ Kiacca.
Knaccugukanms xumudyeckux peakiuii. CKOpocTh XUMHUYECKOH peakiiui. DakTopbl, BIUSIONINE
Ha CKOPOCTb XMMHYECKOH peaKIMH.

OneKTponuThl W HedmeKTponuThl. Cremenp auccorumanuu. CunbHbBIE H - clla0ble
ANeKTpoJuThl. IOHHbIE ypaBHEHHUS.

XUMHUYECKH I IKCIIEPUMEHT:

[Ipaktuueckas padora Nel. CKOpOCTh XHMHUYECKUX PEaKIUi

Jlaboparopuast pabora Nel. XuMuueckue CBOMCTBA KHUCIIOT HAa MPUMEPE COJISTHOM
KHUCIIOTbI

JlaboparopHas pabora Ne2. XuMudeckre CBOHCTBA OCHOBAHUMA

Jlabopatopnas pabota Ne3. Xumudeckue CBOMCTBA COJIECH

Moayab Ne2. Hemerasibl u ux coequnenus (154)

Bonopoxn. Haxoxaenue B mpupojie, pu3nieckue 1 XMMHUUECKHE CBONCTBA, MTOJIyYEHUE U
MIPUMEHEHUE.

INanorensl. Haxoxnenue B npupoe, pu3sniyeckue 1 XkMUYECKUe CBOMCTBA, MOIyYEeHUE U
MIPUMEHEHUE.

KauectBeHHble peakiuu Ha ranoreH-woHbl. Kucmopon. Haxoxxkaenue B mpupone,
¢usznueckue M XUMHUYECKHE CBOMCTBa, noyiyueHue u mnpumenenue. Cepa. Haxoxnenue B
npupojsie, pusnueckre U XMMHUYECKHE CBOMCTBA, MmoyiyueHHe U npumeHeHue. CepoBoaopon,
cynbhubpl, okcuibpl cepbl. Haxoxxnenue B mpupone, ¢puznyeckue M XUMHYECKHE CBOMCTBA,
MOJIy4€HHE U IPUMEHEHHE.

Cepnas kucnora. Haxoxnmenue B mpupojae, (U3HUECKHE M XHMHUYECKHE CBOWCTBA,
MOJy4YEeHUEe U TMpUMEHEHHEe. XMMHUUYECKUE CBOWCTBA CEpHOM KHUCIOTHI. A30T. HaxoxkneHue B
npupojie, pU3nUecKre 1 XUMUYECKUE CBOMCTBA, MOJIyYeHUE U IPUMEHEHHEe. A30THas KUCIOTa
Haxoxnenue B npupoje, Gpuznyeckrue 1 XMuMUYeCKre CBOMCTBA, OJIy4YeHNEe U TPUMEHEHHE.

docdop. Haxoxaenne B mpupoje, pundeckne 1 XUMUISCKUE CBONCTBA, MOTYYCHUE U
IIPUMEHEHHUE.

VYrepon. Haxoxaenue B npupoje, pusnueckre 1 XMMHUYECKHE CBOICTBA, MOTy4YeHUE U
IIPUMEHEHHUE.

Kpemuuii. Haxoxnenue B mpupoje, pusnueckue 1 XMMHYECKHUE CBOMCTBA, MTOJIyYeHUE U
IIPUMEHEHHUE.

XuMHUYEeCKH I IKCTIEPUMEHT:

[Ipaktrueckas pabota Ne2. KayecTBeHHbIE peaKIIui HA TAIOT€H-UOHbI

[Ipaktrueckas pabota Ne3. Xumuueckre CBONCTBA CEPHOM KHCIOTHI

JlaboparopHas padora Ned. [Tonyuenue u oOHapyxeHHEe aMMHUaKa

Mopyab Ne3. MeraJuibl 1 UX coefuHeHus (749)

[Ilenoynble MeTAIUIBI M UX COCAMHEHHA. AJIIOMUHUN U €ro coequHeHus. JKene3o u ero
COEIMHEHUS

KadecTBeHHbBIE peakli Ha KATUOHBI JKEJe3a.

XUMHYEeCKHH IKCIIEPUMEHT:

[Ipaktrueckas pabota Ned. KauecTBeHHBIE peaKkilMi Ha KATHOHBKI jKeJe3a

JlaboparopHas pabota Ne5. KauecTBeHHBIE peakIlui HA HOHBI MarHus, KalbIus, Oapus.

JlaGopatopHast pabota Ne6. YcTpaHeHHE KECTKOCTH BOIBI.

Mesicnpeomemuule ces3u



Peanuzanus MexnpeIMeTHBIX CBA3EH IPU U3yYEHUU XUMHH B 9 KIIaCCE OCYILECTBISAETCS
MIOCPE/ICTBOM HCIIOJIb30BAHMS KaK €CTECTBEHHO-HAYUHBIX MMOHATUN, TaK ¥ IOHSATHH, SBIISIOIIIXCS
CUCTEMHBIMU JJISl BEIIECTB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmre ecTecTBEeHHO-HAYYHbIE MOHATHS: HaydHble (DAaKThl, TUNOTE3a, 3aKOH, TEOPHS,
aHaJM3, CUHTE3, KilacCu(UKaIus, MepHoANIHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT, MOICTTHPOBAHNE,
M3MEpEHHUE, MO/ICNb, SIBJICHUE, TAPHUKOBBINA AP (PEKT, TEXHOJIOTHSI, MATCPHAIIBL.

@dwusuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIWZA, HW30TOIIBI,
PaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUM 3aps, MPOBOJAHMUKH, IOJYIPOBOJHHUKH,
TMAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, 0OBEM, arperaTHOEe COCTOSHHE BEIIECTBA, ras,
pacTBOpeHne, pacTBOPUMOCTh, KPUCTAIIMUECKAsl. PEeIIETKA, CIUIABBI, (H3MUECKHE H3MEPEHHS,
MIPOU3BO/IHBIE U3MEPEHHS, KOCMUYECKOE ITPOCTPAHCTBO, TUIaHeTa, 3BE3 b1, ColHIIe.

buonorus: ¢ortocunres, apixaHue, 6uocdepa, sKoCHCTEMa, MUHEpAJIbHbIE yI0OpeHMUs,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapocdepa, TmoOJIE3HBIE HMCKOTAEMbIE, TOPHBIE MOPO/IBI,
TI0JIE3HbIE UCKOTIaeMbIe, TOTUINBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUS ITPOT'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OGHIET'O OBPA3OBAHUS

JUYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pE3yJbTAaThl OCBOEHHS IPOTPaMMBI  OCHOBHOTO OOMIEr0 00pa3oBaHUs
JOCTUTAIOTCS B XO7Ie OOYUCHUSI XUMUH B CIMHCTBE YYEOHOM M BOCIMTATEILHOM JIEATEIBHOCTH B
COOTBETCTBUM C  TPAJUIHOHHBIMH  POCCHHCKUMH  COIMOKYJIBTYPHBIMH W JyXOBHO-
HPABCTBCHHBIMH [IEHHOCTSIMHU, TIPHHATHIMH B OOIIECTBE MpPABHJIAMH M HOPMAaMH TMOBEICHUS U
CIIOCOOCTBYIOT MPOIIECCaM CaAMOIIO3HAHUS, CAMOPA3BUTHS M COIUATM3AIIMH 00yIarOIIXCs.

JIMYHOCTHBIE PE3YJAbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOH TMO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIMH W PACHIMPEHUE OIBITA JEATEILHOCTH Ha ef
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) HIaTPHOTHYECKOr0 BOCIIUTAHMS:

[EHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY W HAYIHOMY
HACJIC/INIO, MOHMMAHUS 3HAYCHHS XHMHUYECKOW HAayKd B JKM3HH COBPEMEHHOTO OOIIECTBA,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM MH(pOPMAIUEH O MEPEIOBBIX JOCTHKEHHUSX M OTKPBITHSIX
MHPOBOH M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMAX 00 YCTPOWCTBE
MHpa U 00IIEeCTBa;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUSA O COLHMAJIBHBIX HOPMax M IPaBUIaX MEKIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE, KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIIOJIC3HOM, Yyd4eOHO-
HCCIIeI0BATEIILCKON, TBOPYECKOM U IPYrUX BHAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOi
COBMECTHOM JIESITENLHOCTH TP BBIMOJHEHUH YUEOHBIX, MO3HABATEIbHBIX 3a/1ay, BBITOJHCHUH
XAMHUYECKHX IKCIIEPUMEHTOB, CO3aHHH YUCOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TPOIECCE ITOH y4eOHON MesTeTbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE U MOCTYIKH CBOMX TOBAPHIICH C TIO3UIIMN HPABCTBEHHBIX U MIPABOBBIX HOPM C YIETOM
OCO3HAHUSI MOCIIECTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUS:

MHUPOBO33PEHYECKHE  MPEACTaBICHHS O  BEIIECTBE W  XMUMHYECKOW  pEeaKilvu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW W COCTABISIOIINE OCHOBY IS
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MMOHUMAHWSI CyITHOCTH HAYYHOU KapPTHHBI MUPA, IPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPOIbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJAHON CPElo, O POJIM XUMHUH B MO3HAHUU
3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA IIOJYYEHHE HOBBIX 3HAHUW IO XUMUH,
HEOOXOUMBIC Il OOBSCHEHUs HAONIOMaeMbIX TIPOIIECCOB W SBJICHHI, ITO3HABATEIHHOM,
MH()OPMAIMOHHON U YUTATEILCKON KYJIbTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIILHOU paOOTHI
C y4eOHBIMH TEKCTAMH, CIIPABOYHOHN JHUTEPATYPOH, NOCTYITHBIMH TEXHHYECKUMHU CPEICTBAMH
WH()OPMAMOHHBIX TEXHOJIOTUH;

WHTEpEeC K OOYYCHHIO W TIO3HAHMIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, TIPOSKTHOW U WCCIIEIOBATEIBCKONW JCSITEILHOCTH, K OCO3HAHHOMY BEIOODPY
HaIpaBJIEHHOCTH M YPOBHS 00Y4YEHHUs B JAJIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 37I0POBbIO, YCTAHOBKH
Ha 3JI0pOBBIA 00pa3 >KU3HU, OCO3HAHUE TIOCJIEJACTBUM M HENPHUATHE BPEAHBIX MPHUBBIUEK
(yrmoTpebsieHust alIkoroJis, HApKOTHUKOB, KYpEHHs), HEOOXOIMMOCTH COOJIOJCHUS TPaBUII
0€301acHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMU BEIIECTBAMH B OBITY U PEATbHOM JKHU3HU;

5) Tpy/10BOro BOCIIUTAHUSI:

WHTEpEC K MPAKTHUYECKOMY M3Y4YEeHHIO Mpodeccrii U Tpya pa3audaHOro PoJia, YBaKEHUE K
TPYIy ¥ pe3yibTaTaM TPYIOBOM JAEITEIHHOCTH, B TOM YHCJIC HA OCHOBE IPUMEHEHUS TPEAMETHBIX
3HAHUW TI0 XWMHUH, OCO3HAHHBIH BBIOOP WHIWBHUIYAIBHOW TPACKTOPHUH MPOJIOIKCHHS
oOpa3oBaHusl C Yy4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX
WHTEPECOB M TMOTPEOHOCTEH, YCHENHOW TpodecCHOHATLHON MAESITEIIBHOCTH W Pa3BUTHUSA
HEO0OXO0IMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPO(ECCHOHATIBHON Cpe/ie;

6) IK0JIOrHYECKOr0 BOCTIUTAHHUSI:

9KOJIOTMYECKHU 1e1eco00pa3Hoe OTHOIIEHHE K MPUPOJEe KaK UCTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBaHHS, MOHUMaHHE LIEHHOCTH 3J0POBOr0 M 0€30macHOro odpasa »KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICUXHYECKOMY 30pPOBBIO,
OCO3HAHHE LIEHHOCTU COOJIIOJICHUS MPaBuil O€30M1acHOrO MOBEIEHUS MPU paboTe C BEIIECTBAMH,
a TaK)KE€ B CUTYALMSIX, YTPOKAKOLINX 3J0POBBIO U JKU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, IOJydaeMble IPU U3YUYEHUU XUMUH, [ pEIICHUs 3a1a4,
CBSA3AaHHBIX C OKPYKAIOIIEH NPUPOJHOM CpEeNoi, IJsi IOBBIIIEHUS YPOBHSA 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapaKTepa AKOJIOTMUECKUX MPoOJieM U MyTeill UX perieHus
MIOCPEACTBOM METOJIOB XUMUH, FKOJOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[103HABATEIbHOM, KOMMYHUKATUBHOM M COLUATILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTampeaMeTHBIX PE3yAbTATOB BBIICNAIOT 3HAUMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOPHs, MPUHIUI, THUMOTe3a, (akKT, CHCTEMa,
MIPOLIECC, IKCTIEPUMEHT U APYroe.), KOTOPbIe UCHOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU4eOHBIX
MpeaIMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUHM U3 ATUX MPEeaMETOB (OPMUPOBATH MPEJICTABICHHUE O
L[EJIOCTHOM HAyYHOW KapTUHE MHpa, U YHUBEpCAJIbHbIE yueOHbIe NEHCTBUS (TO3HABaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOpble OOecneuynBaOT (POPMUPOBAHHME TOTOBHOCTH K
CaMOCTOSITEILHOMY TUITAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU eI TeNbHOCTH.

IHo3naBaTebHBIE YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble oruyeckue 1eMcTBUs:



YMEHHSI HUCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TPH OCBOCHWUW 3HAHHIA:
PacKpbIBATh CMBICT XUMHUYECKUX TIOHSITHH (BBIICIATH UX XapaKTePHbIC MPU3HAKH, YCTAHABINBATh
B3aMMOCBS3b C JPYTUMHU TOHSTHUSIMH), HCIOJIb30BAaTh MOHATHS Il OOBSICHEHUS OTIEIHHBIX
(hakTOB ¥ SBICHHIA, BRIOUPATh OCHOBAHUS U KPUTEPHH IS KiacCu(PUKAINI XUMHUECKUX BEIICCTB
U XUMUYCCKUX PEaKIHid, YCTaHABIMBATh NMPUYNHHO-CICACTBCHHBIC CBSI3U MEXKIY OOBEKTAMH
W3YYCHHUS, CTPOUTH JIOTUYECKUE PACCyXACHHS (MHIYKTUBHBIC, JCAYKTHBHBIC, 10 AHAIOTHH),
JIeNIaTh BBIBOJIBI U 3aKITFOUCHUS;

YMEHHE MPUMEHATh B MPOIECCE MO3HAHUS MOHATHS (IIPSIMETHBIC W METAlpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, HCIIOJIb3yeMbIe B XHMHH, MPEOOPa3OBBIBATH IITHPOKO
MIPUMEHSICMBIC B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYCCKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYECKass QopMyla W YpaBHEHHUE XHMHUYECKOH pEakIMd — TMPH PEIICHUH yUeOHO-
MO3HABATEIBHBIX  33/1a4, C YY6TOM OTHX MOJCIBHBIX TMPEACTABICHUN BBISBISATH W
XapaKTepPU30BaTh CYMICCTBECHHBIC MPU3HAKH H3y9aeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHYECKAX PEaKIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHYUHHO-CIICACTBCHHBIE CBS3U U
MPOTUBOPEUUS B U3y4aEMBIX MPOIECCAX U SIBJICHUSX.

Ba3oBble uccienoBareibcKkne TelCTBHUS:

YMEHHE HCIT0JIb30BaTh IOCTaBJICHHBIC BOMPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHMS, a
Takke B KayeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl IO IPOBEPKE TMPABUIBLHOCTH
BBICKa3bIBAEMBIX CYXJICHU;

MPUOOpETEHHE OMbBITA IO IIAHWUPOBAHWIO, OPraHU3AIMH W TPOBEACHHUIO YICHUYCCKHX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IPOIIECcCa, CAMOCTOSTEIBHO MPOTHO3UPOBATH €ro
pe3yibTar, (GopMyITHpOBaTh OOOOIICHHWS W BHIBOABI 10 pe3yJIbTaTaM IPOBEAEHHOTO OIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJACTaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BBIOMPATh, aHATM3UPOBATh U UHTEPIPETHPOBATH WH(OPMAIIHIO PA3TUYHBIX BUIO0B
1 GOpM MpeCTaBICHUS, TIOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HayYHO-TIOMYJISIPHAS JIUTEpaTypa
XUMHUYECKOTO COJICpPKaHUs, CIIPAaBOYHbBIE TOCOOUs, pecypchl IHTEepHEeTa), KPUTHYECKHU OI[CHUBAThH
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE MPUMEHSTh PA3JIUYHBIC METOJIBI M 3aIIPOCHI IIPH IMMOUCKE U 0TOOpEe MHPOPMALIUN U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JUTSI BRITIOJTHEHHUS YICOHBIX U TI03HABATEIBHBIX 337124
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OMbITa B OOJACTH HCIOJB30BaHHUS WH(GOPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYJIbTYPOI aKTUBHOTO HCIIOJIb30BAHUS PA3TUUIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOUPATh ONTHUMAIbHYI (OpMY MPEICTABICHHUS
nHbOpMAIIMA ¥ WIUTFOCTPUPOBATH peEIlacMble 3aaud HECJIIOKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U UX KOMOMHAIUSIMH;

YMEHHUE HCIOJb30BaTh M AHAIM3MPOBATH B IPOIECCe YYCOHOW M HMCCIIEIOBATEIbCKOMN
JEeSITeNbHOCTH HHPOPMAIIUIO O BIUSHUM MPOMBIIIIEHHOCTH, CEIBCKOTO X035 CTBA U TpaHCIOpTa
Ha COCTOSTHHE OKPYXKAIOIIel MPUPOTHON CPEeIbl.

KoMMmyHukaTuBHBIE YHUBEpPcaIbHbIE y4eOHbIe 1eliCTBHUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJae nuanora W (WJiIM) JAUCKYCCHM) TIO CYIIECTBY
obcyknaemMoil Tembl, (HOpPMYIUPOBATh CBOM TPEIJIOKEHHS OTHOCHTEIBHO BBIMOJTHEHUS
MIpeII0’KEHHOM 3a/1a4H;

YMEHHUSI TIPEJICTABIIATH MMOTyUYE€HHBIE Pe3Yy/IbTaThl TO3HABATEILHOM IEATEIbHOCTH B YCTHBIX
U THUCHhMEHHBIX TEKCTax; JeiaTh TMPE3eHTAIUI0 pPE3yJIbTAaTOB BBIMIOJHEHUS XUMHUYECKOTO
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JKCIIEpUMEHTa (JIa0OpaTOPHOTO OTBITA, JTAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBOMCTB
BEIIECTB, YI€OHOTO MPOCKTA);

yYMEHHsI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IMO3HABATEIBHOU H
HCCIIEIOBATENILCKON JICATEILHOCTH TPU PEUICHUH BO3HUKAIOIIHUX MPOOJIeM Ha OCHOBE y4déra
OoO0IIMX WHTEPECOB W COTJACOBAHMS TO3UIMKA (0OCYXKJIeHHsS, OOMEH MHEHHUSMHU, «MO3TOBBIC
IITYPMBI», KOOPJIMHAIHSI COBMECTHBIX JICHCTBUM, ONPEICICHIE KPUTEPUEB TI0 OIIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryisiTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelicTBHUS:

YMEHHE CaMOCTOSITEIILHO OINPEACTATh LENH JCATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJHUPOBATh W TIPU HEOOXOJMMOCTH KOPPEKTUPOBATh CBOIO JISATCIBHOCThH, BHIOUPAThH
HauOosiee 2 (heKTHUBHBIE CITOCOOBI pelieH:s YIeOHBIX U MO3HABATEIBHBIX 3aa4, CAMOCTOSATEIHHO
COCTaBJISITh WJIA KOPPEKTUPOBATH MPEJI0KEHHBIN aJITOPUTM JIEHCTBUI MPH BBITIOJTHEHUH 3aIaHU I
Cc y4€TOM TIONlydeHHUsS HOBBIX 3HAaHUH 00 WM3y4aeMbIX OOBEKTaXx — BEMISCTBAX M PEAKIIHSIX,
OIICHUBATHh COOTBETCTBHUE MOJTYICHHOTO PE3y/IbTaTa 3asBJICHHOW 1M, YMEHHUE HCIIOJIh30BaTh H
aHAJIM3UPOBATH KOHTEKCTHI, MPEyIaracMble B YCIIOBHH 33JITaHUH.

MNPEIMETHBIE PE3YJbTATHBI

B cocraBe mpeaMETHBIX pE3yJIbTaTOB 10 OCBOCHUIO OO0S3aTEIHLHOTO COJICPIKAHUS,
YCTAaHOBJICHHOTO JaHHOW (QenepanbHOil  pabodeld TPOTpaMMOM, BBIIEISIFOT: OCBOCHHBIC
0OyJarONUMUCS HAyYHBIC 3HAHHS, YMEHHUS M CHOCOOBI JICHCTBUMW, BHJIBI JCSITEILHOCTH IIO
MTOJTYYEHHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIINH, IPEOOPa30BAHUIO U TPUMEHEHUIO B Pa3TMYHBIX
Y4eOHBIX U HOBBIX CUTYAIIHSIX.

K koHIy 0Oy4yenus B 8 kj1acce nmpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKATh
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX TOHSATHI: aTOM, MOJIEKYJa, XUMHUECKUI 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS W HEOJHOPOJHAS), BaJICHTHOCTH,
OTHOCHTEIIbHASI ATOMHAsI K MOJICKYJISIpHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca,
MaccoBasi JI0JII XUMHUYECKOTO JJIEMEHTa B COCIMHECHUH, MOJISIPHBIH OO0OBEM, OKCHJI, KHUCIIOTA,
OCHOBAHHE, COJIb, ODJIEKTPOOTPHULIATEILHOCTh, CTCICHb OKHCICHHS, XUMHUYECKas peakIus,
KJIaccu(UKaus Peakiuid: peakiuy COCIUHCHHS, PEaKIIMH Pa3JIOKEHHs, PEaKIUH 3aMeIICHUs,
peaknuu 0OMeHa, IK30- M SHJIOTEPMUYECCKHE PEAKIIHH, TETUIOBOU APPEKT peakiuy, sSApo atoma,
AJIEKTPOHHBIN CIIOW aTOMa, aTOMHAasi OpOHTalb, PAIUYC aTOMa, XMMUYECKasl CBs3b, MOJISIPHAS U
HETIOJIsIpHAs. KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH, PAaCTBOP, MaccoBasl OIS
BellecTBa (MPOIEHTHAS KOHIIEHTPAIHsI) B PACTBOPE;

WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX TIOHATUH M IPUMEHSTH 3TH MMOHSTHUS TIPU
OIHMCAaHWH BEIICCTB U UX MTPEBPAICHUIA,

WCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY ISl COCTaBJieHHsI (OPMYNT BEIIECTB W YpaBHEHHIA
XUMHYECKUX PEaKIInii;

OTIpEJIeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX, CTETIEHb OKUCICHUS
AIIEMEHTOB B OWHAPHBIX COEIMHEHUSX, MPUHAAJIC)KHOCTh BEIIECTB K OMPEIEIEHHOMY KIIacCy
coenuHeHUH Mo (Gopmynam, BUJ XUMUYECKOU CBSI3U (KOBAJIGHTHAS! M MIOHHAS) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpbiBath cMbich [lepuonndeckoro 3akoHa J[. 1. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAaHKE
MEePHOTUYECKON 3aBHUCHMOCTH CBOMCTB XHMHUYECKHX DJIEMEHTOB OT UX [IOJIO)KCHUS B
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[Tepuoanueckoil cucreme, 3aKOHOB COXpaHEHUsI MAaCChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO -
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHA ABOTaIpo;
OTHCHIBATh U XapaKTepu3oBaTh TabnuuHyro (opmy I[lepuoandeckoil CHUCTEMBI XUMUYECKHX
AJIEMEHTOB: Pa3JINYaTh MOHATHUS «TJIaBHAs noAarpynmna (A-rpynmna)» u «nobdounas noarpymmna (b-
TPYIIA)», MaJIbIe U OOJIBIINAE IEPHOIBI, COOTHOCUTH 0003HAUCHUS, KOTOPBIE UMEIOTCS B TaOIHIIC
«Ilepuognueckass cucrema xumuyeckux siemeHToB [[. W. MenpaeneeBa» ¢ YUCIOBBIMHU
XapaKTePUCTHUKAMHU CTPOCHHS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsi supa, odiiee
YHUCJIO JIEKTPOHOB U PACIPEICTICHUE UX 110 AIEKTPOHHBIM CJIOSIM);
KIIACCHU(UITUPOBATh XUMHYCCKHUE JICMECHTHI, HCOPraHUYECKHUE BEIEeCTBA, XUMHUCCKUE PEAKITUU
(TI0 9HCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 10 TeIIoBOMY 3 dexTy);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUUYECKHE CBOMCTBA BEIIECTB Pa3UYHBIX KJIACCOB,
MIOITBEPIK 1ast OTIMCAHUE TPUMEPAMU MOJIEKYIIPHBIX YPABHEHH I COOTBETCTBYIOIINX XUMHUECKUX
peaKuuii;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOT'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MIPEBPAIICHUI B Pa3JIMUHBIX YCIOBHSIX;
BBIYUCIIATHE OTHOCHUTENBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIIO
XUMHUYECKOTO d3JIEMEHTa 1Mo (opmyse COeIMHEHHS, MAacCOBYIO JOJII0 BEIIECTBA B PACTBOPE,
MIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHYECKOUN peaKIInu;
MPUMEHSTh OCHOBHBIE OTIEPAIIMH MBICTUTEIHHON JACITEIbHOCTA — aHAJIM3 M CUHTE3, CPAaBHEHHUE,
00001IeHNE, CHCTEMATH3AINIO, KIIACCU(PUKAIINIO, BHISBICHUE MPUINHHO-CJICICTBEHHBIX CBS3EH —
JUIsL U3YYEHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOMbI
MO3HAHUS — HAOJI0/IeHUE, U3MEPEHHE, MOJIETMPOBAaHNE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN );
ClIeIOBaTh MpaBUjIaM IMOJIb30BAHMSI XMMUYECKON MOCYI0i U 1TabopaTOpHBIM 000pyIOBaHUEM, A
TaKKe MpaBujIaM OOpalEeHHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMHU 1O BBIITOJHEHUIO
71a00paTOPHBIX XUMHYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(BoOpO/a W KHCJIOpOJA), TMPUTOTOBJIICHUIO PACTBOPOB C OMNPEACIEHHOW MAaCCOBOM JIOJICH
pacTBOPEHHOrO BEIIECTBA, IUIAHUPOBATH W TNPOBOJUTh XUMHUYECKHE HSKCHEPUMEHTHI I10
pacrmo3HaBaHUIO pAcCTBOPOB IIeJOYed W KHUCIOT C TOMOIIbIO HHIUKATOPOB (JIaKMYC,
(dhenondTaneH, METHIOPAHX U IPYTHE).

K xonmy oOyuenus B 9 KJiacce nmpeMeTHbIE Pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:
PacKpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHITHI: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, aHUOH, I[POCTOE€  BEUIECTBO,  CIOXHOE€  BEUIECTBO,  BAJIECHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas peaklMs, XUMUYECKas CBS3b,
TEIIOBOM APQEKT peakinu, MOJb, MOJISIPHBIH 00BEM, PACTBOP, AIIEKTPOJIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAS JUCCOLMAIUS, DPEAKIMH HOHHOTO OOMEHa, Karajiu3aTop, XUMHUYECKOe
paBHOBecHe, oOpaTHMble UM HEOOpaTUMbIe pPEaKIMH, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIC
peakl, OKHCIUTEIb, BOCCTAHOBHUTENb, OKUCIEHHWE U BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh, XUMUYECKasl CBsI3b (KOBaJEHTHAs, MOHHAs, METAJUINYECKas), KpUCTAIIIMYECKas
peuéTKa, KOppo3usi METAJUIOB, CILJIaBbl, CKOPOCTh XMMHUYECKOM peakInuu, MPeAesIbHO J0MyCTUMAas
koHueHTpauus [1JIK BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKHUX MOHATHI U IPUMEHSTh 3TH MOHATHUS MTPU
ONMCAHUU BEUIECTB U UX MPEBPALICHUN;
WCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY ISl COCTaBJCHHs] (OPMYNT BEIIECTB W YpaBHEHHIA
XUMUYECKUX PEAKIU;
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ONpEENATh BAJIEHTHOCTh M CTENEHb OKHUCIECHUS XMMHMUYECKHUX JJIEMEHTOB B COEAMHEHHUAX
pa3IMYHOIO COCTaBa, IPUHAUIEKHOCTb BEUIECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHUN 110
(dopmynaM, BUI XMMUYECKON CBSI3H (KOBaJCHTHAs, HOHHAS, METAIIMUECKAs) B HEOPraHUIECKUX
COCIMHEHUSX, 3apsil MOHA MO XHUMHYECKOW (hopmyse, xapakTep cpelasl B BOIHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTANINYECKON PEIIETKN KOHKPETHOTO BEIIECTBA,
packpsiBaTh cMmbica Ilepuommueckoro 3akona /. WM. MenpaeneeBa u JE€MOHCTPUPOBATH €0
MOHMMaHHE: OIKMCBHIBATH M XapaKTepu3oBaTh TabmuuHyro (opmy Ileproanmyeckoit cuctembl
XUMUYECKUX JJIEMEHTOB: Pa3jinyaTh MOHATHS «TJlaBHas moarpynma (A-rpymnmna)» u «modouyHas
noarpynmna (b-rpymma)», Manbie u OoJbIIME TEPHOJBI, COOTHOCHTH 00O3HAUEHHsS, KOTOPHIE
UMEIOTCS B IEPUOJAMYECKON Tabiule, C YHUCIOBBIMU XapaKTEpUCTUKAMU CTPOEHUS aTOMOB
XMMMUYECKUX 3JIEMEHTOB (COCTaB M 3aps]l sApa, o0lIee YUCIIO 3JIEKTPOHOB U paclpeesieHue Ux
10 3JIEKTPOHHBIM CJIOSIM), 0OBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB
U MX COCIUHEHUH B Tpe/esiaX MaJbIX MEePHOJI0B M TJIABHBIX MOATPYIII C Y4ETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XUMHUUECKUE peakluu
(Mo YKciTy ¥ cOCTaBy yYacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIIOBOMY 3G (DEKTY, 110 U3MEHEHUIO
CTETeHEeW OKUCIICHNUS XUMHUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOMME W CHENU(UUECKUEe XUMUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPIK/Iasl OMMCAHUE MPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

COCTaBJISATh YPaBHEHUS AJIEKTPOJUTUUECKON TUCCOLMAIIMU KUCIOT, IIeJI0uel U Cojei, MoIHbIe U
COKpaIIEHHbIE YPaBHEHHUS PEaKlUHUii HOHHOTO OOMEHa, YPaBHEHHUS PEaKLMM, MOATBEPKAAIOIINX
CYyIIECTBOBaHHE FEHETHUECKOM CBS3U MEX/Ty BELIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBAaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIU MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO 0allaHCca 3TUX PeaKLUid;

MIPOrHO3UPOBAThH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MUX CTPOEHUS, BOZMOKHOCTH MPOTEKAHUS
XMUMHYECKUX MPEBPAIICHU B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAaccChl BELIECTB, MAcCCOBYIO JIOJIIO
XMUMHUYECKOTO 3JIEMEHTa MO (OopMysie COEAMHEHUS, MAacCOBYIO [OJII0 BEIeCTBa B PacTBOpE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIuy;

coOiroAaTh MmpaBuja MOJb30BAaHUS XMMHUYECKON MOCYAOW M JIabopaTOpHBIM 000pYAOBAaHUEM, a
TaKKe MpaBuiia 0OpalleHUs C BEUIECTBAMH B COOTBETCTBHUHU C MHCTPYKLHUSMHU IO BBITIOJHEHHIO
1ab0paTOPHBIX XUMHUYECKHX OIBITOB MO MOJYYEHHUI0O U COOMpaHUI0 ra3000pa3HBIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MPOBOJUTh PEAaKIMH, TMOJATBEP)KIAIONINEe KAaYeCTBEHHBIH COCTaB PpA3IUYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOpUI-, OpoMuI-, MOAMI-, KapOoHat-, (ocdar-, cuamkar-,
cynbdar-, TUAPOKCUI-HOHBI, KATHOHBI AaMMOHHMSI M  HMOHBI M3y4YEHHBIX  METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHMUECKHUX BEILIECTB;

MIPUMEHSATh OCHOBHBIE OTNIEPALIMHN MBICIUTENBHON JAEATEIbHOCTA — aHAJIM3 U CUHTE3, CPAaBHEHHUE,
000011eHNe, CHUCTEMAaTH3aIUIO, BBISIBJICHUE MPUUYUHHO-CIEACTBEHHBIX CBA3CH — U U3YYCHHUS
CBOWCTB BEIECTB M XUMHUUYECKHX pEAKIUN, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOIoIeHNe, U3MEPEHNE, MOJICIUPOBAHNE, YKCIIEPUMEHT (peaTbHBIA U MBICICHHBIH).
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TemaTn4veckoe IJIAHUPOBAHHUE

8 kaacc (14 B HereN10)

No | HaumeHoBaHue pa3ienoB U TEM MPOTPaMMBbl KonuuaectBo uacon OnexTpoHHbIe (IUPPOBEIE) 00pa3oBaTeILHBIC
n/m pecypebl
Bcero | Kontponeheie | IIpaktuueckue
paboThI paboTsI
Monyas 1. IlepBonayanbHble XMMUYecKHe MOHATHUSA (114)

1.1 | Xumus — BakHas 001aCTh €CTECTBO3HAHMS U 6 2

N bubmoreka I{OK https://m.edsoo.ru/7f41837¢

MPAKTUYECKOM ACSITEIIBHOCTH YeJIOBEKa

1.2 | BemecTBa u XUMUYECKUE PEAKITT 5 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢

Monyas 2. Kitaccpl Heopranudeckux Bemects. KosmmuecrBenHbie oTHOmeHus: B xumuu (154)

2.1 | Bosnyx. Kucnopon. [lonsitue 06 okcumax 3 1 bu6muoreka I{OK https://m.edsoo.ru/7f41837¢
2.2 | Bogopon. [loHsTHE 0 KHUCIIOTaX U COJIAX 5 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
2.3 | Bona. PactBopsl. [TonsaTHE 06 OCHOBaHMSIX 2 bu6muoreka I{OK https://m.edsoo.ru/7f41837¢
2.4 | KauecTBeHHbIC OTHOIICHUS B XUMUU 5 1 bubmnoreka LOK https://m.edsoo.ru/7f41837¢

Mopnyasb 3. CTpoeHue aToMa U BUAbI XUMHYeCKOH CBSA3H (74)

3.1 | Ilepuomnuecknii 3akoH u Ilepmoguueckas 2
cucremMa xumudeckux oanementoB . M. bubmnoreka [1OK https://m.edsoo.ru/7f41837¢
MenneneeBa. CrpoeHue atoma

3.2 | Xumuueckas CBSI3b. OKucauTenbHO- 5 1

BOCCTAHOBUTCIIbHBIC PCAKIIUU

bubanoreka LOK https://m.edsoo.ru/7f41837¢



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

9 kaacc (1 yac B HexeJI0 )

No | HaumeHoBaHue pa3ienoB U TEM MPOTPaMMBbl KonuuaectBo uacon OnexrpoHHbIe (IUPPOBEIE) 00pa3oBaTECILHBIC
n/n pecypchl
Bcero | Konrpon | IIpakrtnu
bHBIC ecKue
paboTel | paboThI
Monyas 1. XumMuuyeckue peakuuu B pactsopax (84)
1.1 | I[loBTOpenue u yrnybiaeHre 3HaHUI OCHOBHBIX Pa3JesioB 2 bubmuoteka LIOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 Octo & 3AKOHOMEDHOC cc Akl 1 bubmuoreka [{JOK
HOBHBIC 3AKOHOMEPHOCTH XHMITHECKHX peakiiiu https://m.edsoo.ru/7f41a636
1.3 | DnekTpoauTryeckas AUCCOUMANMSA. XUMUYECKUE PEaKIUU 5 1 1 bubmoreka IIOK
B pacTBOpax https://m.edsoo.ru/7f41a636
Monay.anb 2. HemeTranibl 1 ux coenuHenus (154)
2.1 | O0mas xapakTepUCTHKAa XHUMHYECKHUX 3JIeMeHTOB VIIA- 3 1 bubmnoreka [IOK
rpynmsl. ['anoreHsr https://m.edsoo.ru/7f41a636
2.2 | Obmas xapakTepuCTHKa XHMHUYECKUX 3IeMEHTOB VIA- 5 1 bubmuoteka [IOK
rpynnsl. Cepa u €€ coequHEeHUs https://m.edsoo.ru/7f41a636
2.3 | O0Omas xapaKTepuCTHUKa XHMHUYECKHUX 3JIEMEHTOB VA- 4 bubaunoreka [IOK
rpynnsl. A30T, Gocdop 1 UX COeAUHEHUS https://m.edsoo.ru/7f41a636
2.4 | OOmas XapakTepuCTHKa XHMHUYECKMX 31eMeHToB [VA- 3 1 bubnmmoreka [IOK
IpyNIbl. YIIIEPOA U KPEMHUM U UX COECAUHEHHUS https://m.edsoo.ru/7f41a636

Mopayas 3. Meranbl 1 uxX coenHeHus (74)
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3.1 1 1

Baxneiiie MeTajuibl U UX COEIUHEHU 7

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

IToypouyHoe niIaHupoBaHue

8 kiacc (14 B HereN10)

No | HammeHoBaHME pa3aenoB U TEM MPOTPaMMBbI KonudaectBo uacon OnexkrpoHHbIe (IU(PpoBHIE) 00pa3oBaTEIIbHBIC
n/m pecypcebl
Bcero | Kontponehneie | IIpaktuueckue
paboTsI paboTsI
1 [Ipenmer xumun. Ponb XuMuu B )KU3HU 1
e https://m.edsoo.ru/7efb3c3c
YelioBeKa
2 | llpaktnueckas pabora Nel. JlabGopatopHOoe 1 1
obopynoBaHue u npaBuiIa TEXHUKHU https://m.edsoo.ru/ab2a57cb
0€30MMacHOCTH B KabWHETe XUMUU
3 | IIpaktuueckas pabora Ne2. PaGora ¢ 1 1

nmabopaTtopHbIM 000PYIOBaHUEM

https://m.edsoo.ru/ab2a57cb

4 | ATOMHO-MOJIEKYJIIpDHOE Y4u€HHUE. XHMHUYECKHe 1 https://m.edsoo.ru/bddaf747
SNIEMEHTHI.

5 | 3HaKM XUMUYECKHX eMeHToB. [lepuonuueckas 1
cucteMa  XUMHUYeCKux  anmemeHToB  J[.M. https://m.edsoo.ru/3a97f7e6
Menzeneesa.

6 | Xumuueckue GopMyibl 1 https://m.edsoo.ru/3adc28c1
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https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/3adc28c1

7 | BaneHtHOCTB ttps://m.edsoo.ru/3adc28cl
8 | Xumuueckue peakuuu https://m.eds00.1ru/84214963
9 | Xummnueckue ypaBHEHHUSI https://m.eds00.ru/84214963
10 | Tumbl XUMUYECKUX peaKuil https://m.eds00.ru/84214963
11 | Arrectanmonnas padora Nel 1
12 | [Ipaktuueckast pabora Ne3. Tlomydenue wu https://m.edsoo.ru/37a3324a,
pacro3HaBaHHUE Ta30B https://m.eds00.1u/329545¢9
13 | Okcunpl. Knaccugukanus, HOMEHKIATypa. https://m.edsoo.ru/67245d2f
14 | XuMuueckue cBOHCTBAa OKCUIOB https://m.edsoo0.ru/67245d2f
15 | OcunoBanms. Knaccudukanms, HOMEHKIIATypa. https://m.edsoo.ru/3d2634ef
16 | Xumuueckue cBOWCTBA OCHOBAaHUIA. https://m.edsoo.ru/cad9bc8a
17 | Kucnotel. Kimaccudukanus, HoMeHKIaTypa. https://m.edsoo.ru/d743bf8d
18 | Xumuueckue CBONCTBA KUCIOT https://m.edsoo.ru/c589a687
19 | IIpaktuueckas padora Ned. Muaukatopbl https://m.edsoo0.ru/c589a687
20 | Conu. Knaccuduxanus, HOMEHKIATypa. https://m.edsoo.ru/d743b{8d
21 | XuMHU4eCcKre CBOMCTBA COJEH https://m.edsoo.ru/66bad57a
22 | KonnuectBo BemecTBa. MossipHast macca https://m.edsoo.ru/668edb4a
23 | MonsipHblii 00beM https://m.edsoo.ru/668edb4a

18



https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/84214963
https://m.edsoo.ru/84214963
https://m.edsoo.ru/84214963
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/668edb4a

24 | PacueTsl MO XUMHUYECKHM YPaBHEHUSIM 1 https://m.eds00.1ru/b1656492
25 | PactBopel. MaccoBas 051 pacTBOPEHHOTO 1 https://m.edsoo.ru/668edb4a
BEIIIECTBA.
26 | ArtectanmonHas padbora Ne2 1 1
27 | OcHOBHBIE CBEJIEHUS O CTPOECHUHU aTOMa 1 https://m.edsoo.ru/acfe3f3c
28 | CTpoeHue MeKTPOHHBIX 000JI0UeK 1 https://m.edsoo.ru/acfe3f3c,
https://m.edsoo.ru/fb64d6ef
29 | Buast XUMHUYECKUX CBSI3EH. HNonnas 1 https://m.edsoo.ru/2628cf49
XUMUYECKask CBS3b
30 | KoBaneHTHasi mosisipHass M HEMOJIApHAs CBSI3U. 1 https://m.edsoo.ru/67tb6476,
Merannuueckas CBA3b https://m.edsoo.ru/f32e6211
31 | ArrecranmonHas padora Ne3 1 1
32 | CreneHb OKUCTICHUS 1 https://m.edsoo.ru/fe73b9dc
33 | OKMCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKITUN 1 https://m.edsoo.ru/665e2d2d
9 kaacc (1 yac B HeeJ110 )
Ne | HaumeHoBaHue pa3ieioB U TEM MPOTrpamMMbl KonunyecTtBo yacos OnexkrpoHHbIE (IIMPPOBBIE) 0OpPa30BATEIHHBIE
n/m pecypchl
Bceero | Kontposbneie | IIpaktuueckue
paboThI paboThI

Monyas 1. XumMu4yeckue peakuuu B pacreopax (84)

1

Knaccudukarms XuMUYeCKUX COCIMHEHHIA

https://m.edsoo.ru/61197329
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https://m.edsoo.ru/b1656492
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/61f97329

2 | Knaccudukarus XuMHUeCKUX peaKIii https://m.eds00.1ru/61197329

3 | lpakruyeckas  pabora  Nel.  CropocTh https://m.edsoo.ru/e73c3ef4
XUMHYECKUX PEAKIU

4 | DNEeKTpOMUTHIECKAs JUCCOIHAITUS https://m.eds00.1ru/965c6a66

5 | XuMHYEeCKHE  CBOWMCTBA  KHCJIOT Kak https://m.edsoo.ru/9adee23c
AIIEKTPOITUTOB

6 | XuMHuYecKkue  CBOWCTBa  OCHOBAaHWUM  Kak https://m.edsoo.ru/339ae525
AIIEKTPOJTUTOB

7 | XuMHu4ecKrue CBONCTBA COJICH KaK AIIEKTPOJIMTOB https://m.edsoo.ru/339ae525

8 AttectanmonHas pabora Nel 1

9 Bomopon https://m.edsoo.ru/c3eaeb47

10 | l'aymorensl https://m.edsoo.ru/c3eaeb47

11 | IIpaktuueckass pabora No2. KadecTBeHHbBIS https://m.edsoo.ru/9a2bd4de
PEaKIiK Ha rajoreH-HOHBI

12 | Xanskorensl. Kucnopon https://m.edsoo.ru/e79ebfa3

13 | Cepa https://m.edsoo.ru/5e3339bd

14 | CepoBomopon, Cynb(uabl, OKCHUIBI CEPhI https://m.edsoo.ru/384dcc68,

https://m.edsoo.ru/ae565216
15 | Cepnas xkucnora https://m.edsoo.ru/ae565216
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https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/ae5652f6

16 | [Ipaktmueckas pabora Ne3. Xumuueckue https://m.edsoo.ru/ae565216
CBOICTBA CEPHOM KUCJIOTHI

17 | [TaukToreHsl. A3oT https://m.edsoo.ru/6bfdf145
18 | Ammuak. Oxcuibl a3oTa https://m.edsoo.ru/e69bfb89
19 | A3oTHas kuciora https://m.edsoo.ru/f2d85456
20 | ®ocdop u ero coequHEHUS https://m.edsoo.ru/c8af5f46
21 | Yomepoa u ero coequHeHus https://m.edsoo.ru/eal 6ee43
22 | KpemHHMii 1 ero coequHeHus https://m.edsoo.ru/l1e94ee3a
23 | ArtectanmonHas pabora Ne2 1

24 | lllemoyHbIe METAIIBI M UX COCTUHCHUS https://m.edsoo.ru/c86edb4a
25 | lllemoyHO3eMENbHBIC METAILIBI H UX COCAUHEHHUS https://m.edsoo0.ru/2bb5cf7b
26 | XKecTkoCTh BOJBI M CLIOCOOBI €€ YCTpaHEHUS https://m.edsoo.ru/869f76b9
27 | AJIFOMUHHUI U €r0 COEeqUHEHUS https://m.edsoo.ru/37e792ee
28 | XKeieso u ero coearuHEeHUs https://m.edsoo0.ru/b3996d2a
29 | ArtecrannonHas padora Ne3 1

30 | IIpaktuueckas pabGora Ne4. KavecTBeHHBIE https://m.edsoo.ru/462adf7{f

PCaKIMu Ha KaTUOHEI KEJIC3a
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https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/462adf7f
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IIpoBepsiemble TpeGOBaHNS K pe3y/IbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOI

NMPOrpamMMbl
8 KUIIACC
Kon
nposepse N
MOro IIpoBepsiembie NpeMeTHbIE Pe3YJILTaThl 0CBOEHHsI OCHOBHOM
pesybTa o0pa3oBaTebHON MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHus
Ta
1 ITo teme: «IlepBoHaYaNIBHBIE XUMUYECKUE TTOHSITUSD)
pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKUX TOHSATHUM: aTOM, MOJIEKYa,
XUMUYECKUM DJIEMEHT, TPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh
(omHOPOIHASI M HEOTHOPO/IHAS), BAJIGHTHOCTh, OTHOCHUTEJIbHASI aTOMHAS 1
MOJICKYJISIpHasi Macca, KOJMYeCTBO BEIIECTBAa, MOJIb, MOJIIpPHAs Macca,
1.1 MaccoBast 10JII XUMHYECKOTO JIEMEHTA B COCTMHEHUH, MOJIIPHBIN 00bEM,
XUMUYECKas peakiysi, KiacCu(UKaIus peakiuid: peakiuu COeTUHEHNUS,
peaKIuu Pa3ioKEeHUs, PeaKIMu 3aMEIEeHUs, PeaKiuu OOMeHa, 9K30- U
SHIOTEPMUYECKHE PEaKIUH, TEIUIOBOH dS(deKxT peakiuu, pacTBOD,
MaccoBast 10JIs BeIIecTBa (MPOIEHTHAs KOHIICHTPAIIHsI) B paCTBOPE
Lo WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSATUUA U
' NPUMEHATH 3TH MOHATHUA MMPU OMUCAHUY BEIIECTB U UX MPEBPAILICHUI
13 WCIIONB30BaTh XMUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBIICHUS (OpMYy
' BEIIIECTB U YPABHCHUN XUMUUYECKUX PEaKIIUH
» pacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHMSI MAcCChl BEIIECTB, MOCTOSIHCTBA
' coCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUsI, 3aKOHA ABOTaIpo
1.5 OTIPEIENATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHECHHSIX
L6 KJIacCU(PHUIMPOBATh XUMHUYECKHUE pEaKuu (M0 YHCIy U COCTaBy
' YUYaCTBYIOIIMX B PEaKIIMH BEUIECTB, 10 TEIIOBOMY 3 (PeKTy)
1.7 BBIYUCIISITH OTHOCUTEINIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEILIECTB
18 BBIUUCIISATH MAaCCOBYIO JIOJIIO XHMHUYECKOTO 3JeMeHTa 1o ¢opmye
' COCIMHEHMUS,
1.9 BBIYHMCIISITH MAaCCOBYIO JOJIIO BEILIECTBA B PaCTBOpE
110 IPUMEHSTh €CTECTBEHHOHAyYHbIE METOJAbl IMO3HAHUS — HaOIIoNeHue,
' U3MEpEeHHe, MOJICTTMPOBAHKE, YIKCTIEPUMEHT (PEaTbHBIN 1 MBICIICHHBIH )
2 [To Teme: «BaxHelme npecTaBUTEIN HEOPTraHUYECKUX BEILIECTB»
1 pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUH: OKCUJ, KUCIOTA,
' OCHOBaHUE, COJIb




2.2

ONpEAEHATh MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy

coequHeHui o popmynam

2.3

KJIACCU(PUITUPOBATH HEOPTaHUYECKHE BEIeCTBA

2.4

XapaKTepu30Barh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKIasi OMMMCAHUE IPUMEPAMU MOJICKYIISPHBIX

YPaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEaKLUN

2.5

IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XMMHMYECKUX IPEBpaAlICHUN B

PA3IMYIHBIX YCIIOBHAX

2.6

clenoBaTh ~ IpaBWJIAM  TMOJIb30BAaHUS ~ XUMHUYECKOM  MOCYIOM U
7abopaTOpHBIM  000PYIOBaHUEM, a TaKXe TMpaBWiaM OOpalIeHus C
BEIIECTBAMU B COOTBETCTBHU C MHCTPYKUIUSIMH TIO BBITIOJHEHHUIO
71a00paTOPHBIX XMMHYECKHX OTBITOB TIO TONYYCHHUI0O W COOMpPaHUIO
ra3oo0pa3HbIX BelecTB (BOAOpOJa U KHUCJIOPOJa), MPUTOTOBIECHHUIO
pacTBOPOB C OMPENETEHHOW MAacCOBOM J0JIed pacTBOPEHHOTO BENIECTBA,
IUIAHUPOBAaTh W MPOBOJWUTH  XUMHYECKHE  OKCIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB IIEJI0YEH U KUCIOT € TIOMOIIBIO HHIUKATOPOB

(makmyc, peHondranenH, METUIIOPAHXK U APYTUe)

2.7

MIPOBOAMTH PACUETHI IO YPAaBHEHUIO XUMHUUYECKOM peakiuu

I[To Teme: «llepmomnueckuit 3akoH u Ilepuoanueckas cucreMa
xumuueckux osnmemeHtoB JI. M. MenngeneeBa. CrpoeHue aToMoOB.

Xumudeckas cBI3b. OKHUCINTENHLHO-BOCCTAaHOBUTEILHBIC p€akunuu»

3.1

pacKpblBaTh CMBICI OCHOBHBIX XHMUYECKUX TOHSTUN: SOpO aroma,
JNIEKTPOHHBIA CJIOM aToma, aToMHas oOpOUTallb, paguyc aroma,
XMUMHYECKas CBS3b, MOJSpHAs M HEMNOJspHAs KOBAJICHTHAs CBS3b,
ANEKTPOOTPHUIIATEIBHOCTh, HOHHAS CBS3b, MOH, KATUOH, aHUOH, CTENEHb

OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTb XHUMHUYCCKHEC SJICMCHTDBI

33

ONKCHIBATh W XapaKTepu3oBaTh TabnmuuHyo ¢opmy [lepmogmueckoii
CHUCTEMBl XHMHYECKHUX OSJEMEHTOB: pa3JIM4yaTb IOHATUS «IJIaBHAs
noarpymnmna (Arpymnmna)» u «nobdouynas noarpynmna (brpynmna)», «mansie» u

«OoabIINEe) Nepruoabl

34

packpeiBarb cMbica Ilepuommyeckoro 3akoHa JI.M. MeHnneneesa:
JEMOHCTPUPOBATh IOHUMAaHUE IEPUOAUYECKON 3aBUCUMOCTU CBOMCTB

XUMHUYCCKUX 3JICMCHTOB OT HUX ITOJIOKCHUS B HCpHOI{H‘-ICCKOﬁ CUCTEMC
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COOTHOCHTH  OOO3HAa4YeHHUs, KOTOpble  HUMEIOTCS B Talmuie
«Ilepuognueckas cucreMa XumMudeckux aeMeHToB .M. Menneneesa» ¢
3.5 YHUCIIOBBIMM ~ XapaKTEPUCTUKAMHM  CTPOEHHMS aTOMOB  XHMHYECKUX
SNMEMEHTOB (COCTaB M 3apsia  Aapa, oOOIIee YWCIO 3JICKTPOHOB U
pacnpeneneHue ux 1o MEKTPOHHBIM CII0SIM)
3.6 OTIPEAEIATH CTENEHb OKUCIICHUS 2JIEMEHTOB B OMHAPHBIX COETMHEHUSX
37 ONpEAENATh BHJ XUMHUYECKONW CBSI3U (KOB&JIEHTHass M MOHHas) B
' HEOPraHUYECKUX COEIMHEHUSX
9 KJIACC
Kon
nposepsie .
MOLo IIpoBepsiemble NpeMeTHbIe Pe3y/ILTAThI 0CBOEHHs! OCHOBHOI
pesybTa o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHus
Ta
1 [To Teme: «BenecTBo 1 XUMUYECKasT PEAKIIHSI»
pacKpblBaTh CMBIC OCHOBHBIX XHMHUYECKHX TIOHATUH: PacTBOD,
ANEKTPOJINTHI, HENIEKTPOJIUTHI, IEKTPOIUTHYECKAast —JUCCOLMALNS,
peakiy HOHHOrO OOMEHa, Karajau3arop, XHMHUYECKOE€ pPaBHOBECHE,
L1 oOpaTuMble 1 HEOOpaTUMBbIE pEaKIUH, OKUCIUTETbHOBOCCTAHOBUTEIbHbBIE
' peaxIy, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBIICHUE,
aJI0Tponus, aM(pOTEepHOCTh, XUMHUECKas CBsI3b (KOBAJICHTHAs, NOHHA,
MeTaJuIM4yecKas), KpUCTAJUIMYecKass peleéTka, CIUIaBbl, CKOPOCTb
XUMHUYECKOHN peakiuu
1o WITIOCTPUPOBAaTh B3aUMOCBSA3b OCHOBHBIX XMMHYECKMX TIOHATHH U
' IPUMEHSATh 3TH MOHATHUS NPU OIIMCAHUU BEILECTB U UX IPEBpallleHUH
COCTaBJIATh YpPaBHEHMs OJIEKTPOJIMTUYECKOM JUCCOLMALMK  KHUCIOT,
1.3 11e104ei U Coslel, OTHbIE U COKpAIIEHHbIE YPaBHEHHS PEAKLIUA HOHHOTO
oOMeHa
14 pPacKpbIBaTh CYIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN
' HOCPEJICTBOM COCTABJIEHUS JEKTPOHHOTO OanaHca 3TUX peaKkuui
1.5 IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLIUU
5 IIo Temam: «Hemeramibl M HX coequHeHMs» M «MeTalusl M HX
COCIMHEHUS
1 XapaKkTepu30BaTh (ONMUCHIBATh) OOIIME W creluduYecKrue XUMUYEeCKHe
' CBOMCTBA IIPOCTBIX M CJOKHBIX BELIECTB, MOATBEPXKIAs OIMCAHHE
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IIpUMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHUYECKHUX PEAKLUIN

2.2

COCTAaBJIATh YpPaBHCHUA peaKHHﬁ, MOATBCPIKAAOIINX CYHICCTBOBAHUC

TeHETHYECKOM CBSI3HU MCXKY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

ITPOrHO3UPOBATH CBOIiCTBa BCIICCTB B 3aBHUCHUMOCTU OT HX CTPOCHMH,
BO3MOXHOCTHU HPOTCKAHUA XUMHWYCCKUX HpeBpaHICHI/If/'I B PAa3/IM4YHbIX

YCIIOBHSIX

2.4

clenoBaTh ~ IpPaBWJIAM  TMOJIb30BAaHUS ~ XUMHUYECKOM  MOCYIOM U
7abopaTOpHBIM  000PYIOBaHHWEM, a TaKKe IMpaBuUjaM OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBHU C MHCTPYKUIUSIMH TIO BBITIOJHEHHUIO
7a00paTOPHBIX XMUMHUYECKHUX OTBITOB IO TOJYYEHHUIO U COOMPAHHIO

ra3o00pa3HbIX BELIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a)

2.5

MPOBOJMTh  PEAKIMH, IOATBEP)KIAIONINE KAYeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEMISCTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMUI,
noaun, kapooHart, ¢ocdart, CHIMKart, cyab(ar, THAPOKCHIUOHBI, KATHOHBI
aMMOHWMSI, WOHBI HM3YYCHHBIX METAJLIOB, MPUCYTCTBYIONIUE B BOIHBIX

pacTBOpax HEOPraHNYECKHUX BEIIECTB

ITo Teme: «XuMus U OKpyKaromias cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux noustui: IIJIK Bemiectsa;

KOpPpO3Usi METAJJIOB

3.2

IPUMEHSITh OCHOBHbBIE OTIEPAIIN MBICIUTEIBHON JeSITEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, 0000IlIeHHe, CUCTEeMaTH3allli0, BbISBICHHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€W — JUIS U3YYEHHUs CBOWCTB BELIECTB U
XMMHUYECKUX PpEeaKlMii; eCTEeCTBEHHOHAyYHbIE METOJAbl IO3HAHUSI —
HaOIIOeHUe, U3MEpPEHHUEe, MOJICTMPOBAHUE, SKCIIEPUMEHT (pealbHbI U

MBICJICHHBIN )

8 KJIACC

IIpoBepsieMble 3JIeMeHTbI COMePKAHUS

Kon

ITpoBepsieMbIi 3JIEMEHT COACPKAHUS

1

HepBOHaan'ILHLIe XUMHWYCCKUC ITOHATHA

1.1

HpenMeT XUMUHU. PoIb XUMUM B KW3HHU Ye€I0BEKAa. XHUMHUSI B CHCTEME HayK.
Tena u BemiecTBa. PuU3NMUECKUE CBOMCTBA BEILIECTB. AI‘pCFaTHOC COCTOSIHUE

BCIICCTB
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1.2

IlonsTHE O METOAAX IIO3HAHHA B XUMMUU. Yucteie BC€IICCTBA 1 CMECCH. CnocoOsl

pa3iesieHusl cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumuyeckre d3j1eMeHTBH.. CHMBOJIBI XHMHYECKUX

aneMeHTOB. [IpocThlie U coXkHbIE BellecTBa. ATOMHO-MOJIEKYISIPHOE YUEHHE

1.4

Xumnueckas popmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSHCTBA  cocTaBa  BemiecTB. OTHOCUTENbHAs  aTOMHas — Macca.
OtHocuTenpHas MoOJEKyIspHas Macca. MaccoBas [0 XHMHUYECKOTO

QJICMCHTA B COCAMHCHUHN

1.5

KonuuectBo BemectBa. Monb. MonsipHas Macca. B3anmMoCBs3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BemiecTBa. Pacuy€rel mo dopmynam

XUMHNYECKHUX CO GI[I/IHCHI/Iﬁ

1.6

Pu3nYecKue U XUMHYECKHUE SIBICHUS. XUMHAUYECKasl peakus U €€ NMpU3HaKU.
3aKOH  COXpaHEHMs  MacChl  BEIIECTB.  XUMHYECKHE  YPABHEHUS.
Knaccudpukamums  XuMu4yeckux  peakuuid  (COEOUHEHMsS,  PAa3JIOKEHUS,

3aMeleHus, oOMeHa)

1.7

XWMHUYECKUN ODKCIIEPUMEHT: 3HAaKOMCTBO € XHMHMYECKOW TMOCYAOH, ¢C
npaBujiaMu pabOTHI B JIAOOPATOPUHU U TPUEMaMHU OOPAIIICHHS € JTA00PATOPHBIM
000pyIoBaHWEM, HW3YUYCHHE W OMNHCaHWe (PU3UYECKHX CBOWCTB 00pasioB
HEOPraHMYECKUX BeIIeCTB, HaOmoneHue ¢u3ndeckux (IJIaBJICHUE BOCKa,
TasiHUE JIbJa, pacTUpaHUe caxapa B CTYNKe, KHIIEHUE U KOHICHCAIHsI BOJbI) U
XUMHYECKUX (TOpeHHe CBeYM, [pPOKAJIMBAaHWE MEIHOM  MPOBOJIOKH,
B3aMMOJICICTBUE MeJla C KHUCJIOTOW) SIBJICHUM, HaONlIOleHHEe U ONUCAHUE
OPU3HAKOB MPOTEKaHWsS XMMHUYECKHX peakuuil (pasjiockeHue caxapa,
B3aMMOJCMCTBUE CEPHOM KHUCIOTHl C XJIOPUIOM Oapus, pas3lIoKeHUe
ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMoIEHCTBHUE jKeJie3a C PaCTBOPOM
conu meau(1l), uzyuenue cnocoOoB pazieneHus cMeceil (C TOMOIIbIO MarHuTa,
¢bunsTpoBaHMe, BBITApUBaHUE, AUCTUIUIALMA, XpoMarorpadusi), MPOBEICHHE
OUMCTKM TOBapeHHON conM, HaOMIOAEHHEe | ONHCAHHE PE3YIbTaTOB
MPOBEICHHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS! MacCChl, CO3JJaHHE

MoJienieit MoJieKy (I1apoCTePKHEBbIX)

Baxwueiiune MMpEACTAaBUTCIIN HCOPraHNUICCKUX BCIICCTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucnopoa — aneMeHT U mpoctoe
BelecTBo. HaxoxkaeHune Kuciaopoda B mpupoje, pusndeckre U XUMUYECKUE
cBoiictBa (peakuuu ropenusi). Okcuapl. [Ipumenenne kuciopoga. CrocoOs
MOJIy4eHUST KHUCIIOpOJia B JIaOpaTopuu W TMPOMBINUICHHOCTH. KpyroBopot

KHCJIOPOJa B ITPUPOAC. O3zoH — AJUIOTPOITHAA MO,Z[I/I(I)I/IKaLII/IH KHCJIOpOda
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2.2

TernoBoit 3pQPEeKT XUMHUYECKOH peakuuH, TEPMOXMMHUYECKHE YpaBHEHHS,
9K30- ¥ JHJIOTEPMHUYECKHE peakuuu. TOIIMBO: Yroib U METaH. 3arps3HEeHHe

BO3JlyXa, YCHJICHUE MAPHUKOBOTO 3P PeKTa, pa3pylieHUe 030HOBOTO CIIOS

2.3

Bognopon — anemeHT u npocroe BemiecTBo. HaxoxkieHue Bogoposa B IPUPO/IE,
¢m3nyeckne M XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ITOTYYeHHSI.

Kucnors! 1 conu

2.4

Monsipablit 006EM ra3oB. PacuéTsl M0 XUMUYECKUM ypaBHEHUSM

2.5

®dusnyeckue CcBoMcTBa BoAbl. Boma kak pactBoputenb. PacTBOpBL
HacelinieHHble ¥ HEHACHIIIEHHbIE PacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 1oy BellecTBa B PACTBOpE. XUMHYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MPUPOJAE U B JKU3HU denoBeka. KpyroBopot
BOABI B Mpupoie. 3arpsi3HEHHE MNpUPOAHBIX BoJd. OXpaHa U OYHUCTKa

MIPUPOJHBIX BOJ

2.6

Knaccudukanus weoprannueckux coemuHenuit. Oxcuawl. Knaccuduxarus
OKCHJIOB: cojieoOpasytomue (OCHOBHbBIE, KHCIOTHbIE, aM(OTepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Puznyeckue U XUMUYECKUE

cBoiicTBa OKcHI0B. [lomydyeHne okcuIoB

2.7

OcnoBanns. Krnaccuduraruss OCHOBaHWM: IMETOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenknarypa ocHoBaHui. du3nueckue 1 XMMUYECKUE CBOMCTBA

ocHoBaHuU. [lonyyeHne ocHOBaHUIA

2.8

Kucnorel. Knaccuduxanus kucinot. Homenknarypa KucioT. Ousnydeckue u
XUMHUYECKHUE CBOMCTBa KUCHOT. Pan aktuBHoctn MetamioB H.H. bekerosa.

[Tonydyenue kucior

2.9

Conu. Homenknatypa cosieil. @u3ndeckue U XMMHUUYECKHE CBOMCTBA COJICH.

[Tonydenue coneit

2.10

I'eneTnueckas cBs3b MCKAY KiIaCCaMU HEOPraHNYCCKUX COC,I[I/IHGHI/Iﬁ

2.11

XUMHYECKUI DKCIEPUMEHT: KaueCTBEHHOE OIpEACIeHUe COJep KaHus
KHCJIOpOJia B BO3/yXe, MOIYy4YeHHe, COOMpaHue, paclo3HaBaHUE U HU3YYeHUE
CBOMCTB KHCJIOpO/1a, HAOIOICHUE B3aUMOJICHCTBYSI BEIIECTB C KUCIOPOIOM U
yCIIOBUSI BOSHUKHOBEHHS U MPEKpaIIeHUs TopeHus (Tiokapa), 03HAaKOMIIEHHUE C
oOpa3llaMi OKCHUJIOB M OINHCAHHWE HUX CBOWCTB, MONy4eHHUE, COOHMpaHHeE,
pacro3HaBaHUe U HM3YYE€HHE CBOMCTB BOAOPOJAA (TOpPEHHE), B3aUMOJICHCTBUE
Bosiopojia ¢ okcuoM Menu(1l) (Bo3MOKHO UCTIONB30BaHUE BUIEOMATEPHATIOB),
HaOmoneHne oOpa3IoB BEMIECTB KOJIMYECTBOM 1 MOJIb, HCCIEIOBaHUE
OCOOCHHOCTEH pACTBOPEHMsSI BEIIECTB C PAa3UYHOW PacTBOPHUMOCTHIO,

IIPUTOTOBIIEHUE PACTBOPOB C OIPENEIEHHON MAaCCOBOM J10JIEH paCTBOPEHHOIO
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BEILECTBA, B3aUMOJEHCTBUE BOJbl C METAJUIAMM (HATPUEM M KaJbLUEM)
(BO3MOYKHO HCIIOJIB30BAaHUE BUAECOMATEPUAIIOB), OIPEIACICHUE DPACTBOPOB
KHCJIOT M HIeJouYeil ¢ MOMOIIbI0 WHAUKAaTOPOB, MCCIIENOBaHUE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOMIONCHHE W3MEHEHHS
OKpaCKM HHJIMKATOpPOB B PpPACTBOpPAax KHUCJIOT M MIEN0YEH, H3y4CHHUE
B3aumozeicteusa okcuga meau(Il) ¢ pactBopom cepHON KUCIOTHI, KUCIOT C
METAJUIAaMH, PEAKUUMH  HEUTpaJM3aluy, IIOJy4YEHUE  HEpPacTBOPHUMBIX
OCHOBAHHMM, BEITCCHCHUE OJJHOI'O METAaJlIa IPYTUM U3 PaCTBOPA COJIM, PELICHHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHeWne Ki1acchl HEOPraHUYECKUX

COEIMHEHUIT»

[Tepnonnueckuit 3axoH u lleproguyeckas cucreMa XMMUYECKHUX IIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMoB. XumMudeckas CBsizb. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC pCAKI[UU

3.1

[lepBple MOMBITKM KJIAaCCHU(PHUKAIMK XUMHUYECKUX 3ieMeHTOB. lloHsaTue o
IPYNIax CXOJHBIX 3JIEMEHTOB (ILEIOYHbIE U IIEIOYHO3EMENbHbIE METaJlbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUJIBI U TUAPOKCH/IBI

3.2

[Tepuonnueckuii 3akoH. Ilepromuyeckas cucremMa XUMHYECKUX 3JIEMEHTOB
.. MenneneeBa. KoporkonepwogHas © JUIMHHONEPUOAHAS —(POPMBI
[Tepuonnueckoit cucteMbl xuMuueckux oanemeHtoB .M. Menpaeneesa.
ITepuonbr u rpynmbl. OU3NYECKUNA CMBICT TOPSAKOBOTO HOMEpPA, HOMEPOB

IeproJa U rpyImIibl 3JICMCHTA

3.3

Crpoenue aromoB. CocTaB aroMHbIX sifep. M3otonbl. Dnekrponsl. CTpoeHne
ANEKTPOHHBIX 000J704YeK aroMoB TNepBbIX 20 XUMHUYECKHX DIIEMEHTOB
[Tepuonnueckoii cucremsl .M. MenneneeBa. XapakTepucTuka XUMUYECKOTO

3JIeMEeHTa 1o ero noJyioxkeHuto B [lepuoanueckoit cucreme JI.M1. Mennaeneena

34

3aKOHOMEPHOCTH M3MEHEHMsI DPaJuyca aTOMOB XHUMHUYECKUX DIIEMEHTOB,
METAJUNIMYECKUX ¥ HEMETAUIMYECKUX CBOMCTB IO IpyIlIaM MU IepUuojaMm.
3nadenue llepuonnyeckoro 3akoHa u Ilepuonuyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul Pa3sBUTUA Hayku U mpaktuku. .M. MenzaeneeB — yd€HbIU U

TpaXXJaHUH

3.5

Xumudeckas cBgI3b. KoBajaeHTHas (HOH}IpHa}I 151 HCHOJ'ISIpHaSI) CBA3b.

aﬂeKTpOOTpI/IL[aTCJILHOCTL XHMHUYECKUX 3JIeMeHTOB. loHHas CBS3b

3.6

CreneHn OKHCJICHHA. OKUCIIHTEILHOBOCCTaHOBUTEIBHBIC PCaKunu.

HpOLICCCLI OKHUCJICHUS U BOCCTaHOBICHUS. OKUCIUTEIIN U BOCCTAHOBUTCIIN
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3.7

XUMHUYECKUN SKCIEPUMEHT: H3ydyeHHE OO0paslioB BEIIECTB METAIJIOB H
HEMETAJJIOB, B3aUMOJCHUCTBUE T'MAPOKCUIA LMHKA C pacTBOpaMU KHUCIOT U
LIEJI0Y€H, IIPOBEIECHUE OIIBITOB, HIUTIOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIBLHO-

BOCCTAHOBUTEJIBHBIX PEAKIUI (TOPEHNE, PEAKIIH PA3JI0KEHNS, COCTUHEHMS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

BeniectBo u xumuueckas peakius. [lopropenue

1.1

[Tepuonnueckuii 3akoH. I[lepuoguyeckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPHOJIOB, Kalus, KAJIBIHUS WU HX
COCIMHEHUN B COOTBETCTBHH C MOJOKEHUEM 3JeMEHTOB B llepmomnueckoit

CUCTEME U CTPOCHUEM HUX aTOMOB

1.2

CrpoeHue BelecTBa: BHUIIBI XUMHUYECKOW CBA3W. THUIBI KPUCTAJIMYECKHX
pELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON
peméTkn W BUAa XUMHYEeCKOW cBs3u. Kiaccudukamus u HOMEHKIATypa
HEOPraHMYECKUX BEHIECTB (MEXIyHApOIHAs W TpUBHAIbHAsA). XUMHYECKHE
CBOICTBA BEILECTB, OTHOCSAUIUMXCS K Pa3IMYHbIM KJlaccaM HEOPraHUYECKUX

COG,Z[HHCHHﬁ, IFCHCTUYCCKasd CBA3b HCOPraHUYCCKUX BCIICCTB

1.3

Knaccudukaims XuMH4YeCKIX peakluii 0 pa3IuyHbIM [IPU3HAKaM (10 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETeHEH OKHCICHUS XMMHYECKHX 3JI€MEHTOB, 0 0OpaTUMOCTH,
0 y4YacTHIO Karaju3aropa). OK30- U DSHIOTEPMHUYECKHE pEaKIIHH,

TEPMOXUMHUUYCCKHUE YPaBHCHU. Ilonsarue o CKOpPOCTH XHUMHUYECKOMN peaKknu

1.4

ITousarue 00 O6paTI/IMbIX u H606paTI/IMBIX XUMHUYCCKHX PCAKIUAX. ITonsgrue o
TOMOI'CHHBIX U I'CTCPOI'CHHBIX PCAKIIUAX. ITonsTHE O XUMHUYECKOM PaBHOBCCHH.
(DaKTOpLI, BIIMAKOIIHUEC Ha CKOPOCTb XHUMHUYECKOH PCAKIIMM H IIOJOKCHUC

XUMHUYCCKOI'O PaBHOBCCHUSA

1.5

OKHCIUTEbHO-BOCCTAHOBUTEILHEIC pcaknuunu, BHGKTPOHHBIﬁ OamaHc
OKHCIUTENLHO-BOCCTAaHOBUTEIBHOM pCaKkIuu. CocraBieHue ypaBHeHI/Iﬁ
OKHCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_lI/Iﬁ C HCIHOJB30BAHUEM MCETOIA

QJICKTPOHHOTO OamaHca

1.6

TCOpI/IH BHGKTpOHHTquCKOﬁ JUCCOLMalu. 9JICKTpO.III/ITLI 1 HCOJICKTPOJIUTHI.
KaTI/IOHLI, aHMOHBI. MeXaHM3M JUCCOIHUAIIUM BEIIECTB C Pa3JIMIHBIMU BUAAMU

XUMHYeCcKol cBs3H. CTEIICHD JUCCOoManu. CunbHbIE U cl1a0bIe QJICKTPOJIUTHI.
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Peakunu noHHOTO OOMEHA. YCNOBHSI MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa,
IIOJIHBIE U COKpAIEHHbIE MOHHBbIE ypaBHEHHUsS peakuuil. CBOMCTBa KHCIIOT,
OCHOBAaHMW M COJEH B CBETE NPEACTABICHUN 00 3IEKTPOIUTUYECKON

JUCCOoalu. KauecTBeHHBIC PCaKuu Ha HOHBI. Ilonstue o TUAPOJIN3C coJieit

1.7

XuMHudecKui OKCIICPUMECHT: O3HAKOMJICHHEC C MOICIIAMH KPUCTATINIMYCCKUX
pPENIéTOK HEOPTAaHWYCCKUX BEHISCTB — METAUIOB M HeMeTauioB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOPHa HATPHA); UCCIEAOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMMHYECKOW pEaKkIuH OT BO3ICUCTBUS pa3IMYHBIX (PAKTOPOB;
WCCIIEIOBAaHUE  DJIEKTPOTIPOBOAHOCTH  PACTBOPOB  BEUIECTB, IpoIlecca
JMCCOIMALIMM  KUCIIOT, IIeJo4ed W coseil (BO3MOXHO WCIIOJIb30BaHHE
BMJIEOMATEPUAJIOB); IPOBEJCHHE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKI
MIPOTEKaHUs peakluii HOHHOTO 0OMeHa (0Opa3oBaHME OcaJlKa, BbIJEIEHUE I'a3a,
o0Opa3oBaHHe BO[Ibl); OMBITOB, WIIOCTPUPYIOUINX NPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakluil (ropeHue, peakiuy pa3ioKeHus, COeTUHEHHS);
pacCrio3HaBaHUE HCEOPTaHUYCCKUX BEIICCTB C TIIOMOMOIBIO Ka4YC€CTBCHHBIX

peaKHI/Iﬁ Ha WOHBI; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel n ux COCIMHCHUA

2.1

OO6mrass xapakrepucTuka rajgoreHoB. (OcoOEHHOCTH CTpPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CrpoeHne U (U3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — T'aJIOTEHOB. XMMHUYECKHE CBONCTBA Ha MpUMEpE XJIopa
(B3auMopelicTBHE ¢ METaJUIaMH, HEMETaJUIaMH, LIeslouaMu). XJI0POBOJOPOI.
ConsiHast KHCJIOTa, XHMHYECKHE CBOWMCTBA, IMIOJIyd€HUE, [PUMEHEHHUE.
HeiicTBUE XJIOpa MU XJIOPOBOAOPOJA HAa OPraHu3M uejoBeKa. BaxHeiline

XJIOPHUABI 1 KX HAXO0XACHUE B ITPUPOJLC

2.2

OO6mras xapakrepucTrka 3MeMeHTOB VIA-rpymnmbl. OcoOeHHOCTH CTpPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u pusnueckue cBocTaa
IOPOCTBIX BEIIECTB — KUCIOPOJAa M Cepbl. AJUIOTPONHbIE MOJIU(PUKALUU
KHCJIOpoJa U cepbl. XMMHUYECKHE CBOMCTBa ceprl. CepoBOAOPOA, CTPOEHUE,
¢usnyeckue U xuMuyeckue cBoiicTBa. OKCHIbI Cepbl KaK MpeiCTaBUTEIN
KUCJIOTHBIX OKCHI0B. CepHas KUCIoTa, (pru3nyeckue u XMMHYECKHE CBOMCTBA
(oOmme Kak mpencTaBUTENs Kjlacca KUCIOT U crnennpuieckue). XuMHUECKUe
peakiuy, Jekalue B OCHOBE MPOMBIIIJICHHOTO CIIoco0a MOIy4yeHHUsl CEpHOU
kuciotel. [Ipumenenne. Conu cepHON KHUCIOTBI, KAYECTBEHHAs] pEaKlds Ha
cynbdar-uoH. HaxoxxieHue cepbl U €€ COeMHEHUI B MpHUpoje. XUMHUYECKOe
3arpsiI3HEHUE OKPYKAIOLIEH Cpelbl COENNHEHUSIMHU Cephl (KMCIOTHBIE IO,

3arpsA3HCHUC BO3yXa U BOI[OéMOB), CIIOCOOBI €r0 npeaOTBpaAlICHUA
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2.3

OOmiast xapakrepucTuka 3MeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTpPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, pacnpoCTpPaHEHHE B
npupoze, pu3nuecknue 1 XUMHYECKUe cBoiicTBa. KpyroBopoT azora B npupo/e.
AmMHak, ero (Qu3MYecKMe W XUMHYECKHE CBOWCTBA, INOIy4CHHE U
npumeHerrne. Conmu aMMOHUS, UX (HU3NYECKHE M XMMHUYECKHE CBOWCTBA,
npuMmeHenue. KauecTBeHHas peakiusi Ha MOHbl aMMOHUS. A30THasi KUCJIOTa, €€
noJydeHue, (Gu3nYecKre 1 XMMUIeCKne CBOMCTBA (00IIMe KaK MpeiCTaBuTeNs
K1acca KUCIOT M creruduyeckue). lcrnonab3oBaHne HUTPATOB M COyei
aMMOHMSI B Kaue€CTBE MHUHEPAJIbHBIX YIOOpeHHH. XMMHYECKOe 3arps3HEHHE
OKpYKarollel cpeibl COeTUHEHUSIMU a30Ta (KUCIOTHBIE J0XKH, 3arps3HEHNE

BO3/1yXa, TOYBHI U BOJIOEMOB)

2.4

®docdop, amnorpornusie Mmoaudukanun Gocdopa, puznyeckre U XUMUUIECKHE
ceorictBa. Oxcun ¢ochopa(V) u dochopHas kuciora, (U3HUECKHE H
XUMUYECKHE CBOWCTBa, mosryueHue. Mcmonws3oBanue ¢docdaroB B kauecTBe

MUHEpaJIbHbIX y10OpeHui

2.5

OO6mas xapakrepuctuka s1eMeHToB [VA-rpynmnel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUs. YIIepon, auIoTpOIHbIE
MoIU(UKALKMK, PAcTpOCTpaHEHUE B MpHUpoJe, (U3NUECKHE M XUMUYECKHE
cBoricTBa. Ancopomusi. Kpyrosopor yriepona B npupojae. OKcuapl yriepoa,
ux (u3nuecKkre M XMMHUYECKHE CBOICTBa, JEMCTBHE Ha >KHUBbIE OPraHU3MBI,
MOJIy4YeHUE U IPUMEHEHHE. DKOJIOTHYECKUE MPOOIeMbl, CBI3aHHBIE C OKCHIOM
yrnepona(IV); rumore3a mio0anbHOrO MOTEIUICHUS KIUMAara; MapHUKOBBIM
s¢ddext. YronbHas KucioTa u e€ coid, UX (PUINYECKUEe U XHUMUYECKUE
CBOIiCTBa, moyydyeHue u npuMeHeHue. KauecTBeHHas peakius Ha KapOoHar-
noHbl. Mcnosnp3oBanre kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U

CEJIbCKOM XO3SMCTBE

2.6

HepBOHa‘IaJ'ILHLIe MOHATHS 00 OPraHnYCCKUX BCIICCTBAX KAK O COCAUMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, alCTUJICH, J3TAHOJI, TJMLCPHH, YKCYCHasd
KI/ICJ'IOTa). HMx cocTtaB U XHUMHUYECKOE CTpOCHHUC. ITouartue o OHMOJOTHYECKHU
BAXXHBIX BCHICCTBAX: KHUPAX, 6CJ'IK8.X, YUICBOJAX — W HUX POJIM B KHU3HU
YCIIOBCKaA. MaTepI/IaJ'ILHOC CAUHCTBO OPpPraHuYCCKUX W HCEOPTraHUYCCKUX

COEIMHEHUN

2.7

erMHHfI, €ro (I)I/IBI/I"ICCKI/IC n  XUMHYCCKHUC CBOﬁCTBa, MOJIyYCHUC U
ITPUMCHCHHUC. COC)II/IHCHI/ISI KpEMHU B IIPUPOAL. O6H_II/IG MMpeaCTaBJICHUA 00
OKCHUIec KpCMHI/IH(IV) )51 KpCMHHeBOﬁ KHUCJIOTC. CI/IHI/IKaTLI, KX HUCIIOJIB30BAHHUEC B

6I>ITy, MCIUIUHC, TPOMBIIIJIICHHOCTH. Baxwueiimune CTPOUTCIIBHBIC MAaTCpUaJibl:
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KEepaMHUKa, CTEKJIO, IIEMEHT, OCTOH, jkene300eToH. [Ipobiembl Oe30macHOro

HCIIOJIb30BaHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HHU

2.8

XUMHUYECKUN SKCIEPUMEHT: U3y4eHUE 0Opa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IIPOBEACHUE KAaYE€CTBEHHBIX PEAKLUN HA XJIOPU[I-
WOHBl M HAONIOACHWE TPU3HAKOB HMX IPOTEKAHMS, OIBITHI, OTPAKAIOIINE
¢u3nvecKre 1 XUMUYECKHE CBOWCTBA FAJIOTEHOB M UX COETMHEHN (BO3MOXKHO
UCIIOJIb30BAaHUE BUJICOMATEPUANIOB); O3HAKOMJIEHHE € 00pasllaMH XJIOPHUAOB
(rayoreHnIoB); O3HAKOMJIGHHE C oOpa3lamMu cepbl U €€ COCIUHEHUSIMHU
(BO3BMOXXKHO HCIOJIb30BAHME BHJIEOMATEpUAJIOB); HaONIOEHHE Tpoliecca
oOyrMBaHMs caxapa IMoj JeHCTBHEM KOHUEHTPUPOBAHHOM CEPHOI KUCIIOTHI;
M3y4eHUEe XUMHUYECKHX CBOMCTB pa30aBlIeHHOM CEepHON KUCIIOTHI, IPOBEACHNE
KaueCTBEHHOM peakiuu Ha Ccylb(Qar-uoH M HaOIIoneHue mpu3Haka eé€
MPOTEKaHUs; 03HaKOMJIEHHE ¢ (PU3MUeCKUMH CBOMCTBaMU a30Ta, pocdopa u ux
COeMHEHUN (BO3MOXKHO HCHOJb30BaHHE BHJAEOMaTepuasIoB), obOpa3uamu
a30THBIX B (poCchHOPHBIX yIOOPEeHUIT; TOTyYeHHE, COOMpaHue, paclio3HABaHUE 1
M3y4yeHUEe CBOMCTB aMMHaKa; MpPOBEACHHE KAaueCTBEHHBIX pPEaKIUil Ha HOH
aMMOHMSI U Qocdar-uOH U H3Y4YEHHE MPU3HAKOB MX MPOTEKAHMUS,
B3aMMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOU KHCIIOTHI C MEIIbIO (BO3MOYKHO
UCIOJIb30BaHUE BMJICOMATEPUANIOB); HM3Y4€HHE MOJeNel KPHCTAUIMYECKUX
peméTok anmasa, rpaguta, (QyniepeHa; O3HAKOMJIEHHE C IIPOLIECCOM
azicopOLMK PaCTBOPEHHBIX BELIECTB aKTMBHUPOBAHHBIM YIIIEM U YCTPOMCTBOM
IPOTHUBOrasa; MOJy4YeHUe, coOupaHHue, pPaclo3HABaHME U U3y4YEHUE CBONCTB
YIJIEKUCIIOTO Tra3a; MPOBEJECHHWE KAauyeCTBEHHBIX peakuuil Ha KapOoHaTr- H
CHWJIMKAT-UOHBl M H3YYEHHUE IPU3HAKOB HX IPOTEKAaHUsS; O3HAKOMIICHHE C
IPOAYKUMEN CHUIMKATHOM MPOMBILIUIEHHOCTH; PELICHUE DKCIIEPUMEHTAIBHBIX

3aJa4 I10 TEMC «BakHene HeMeTallIbl U UX COCOUHCHUA

MeTtanisl 1 UX COCIUHCHUS

3.1

OO0mras xapakTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUH
nx nonoxeHus B llepumoamyeckoil cucreme XumMu4deckux siaemeHToB J[.M.
MengeneeBa u ctpoeHus aroMoB. CTpoeHue MeTauioB. MeTtaminueckas CBsA3b
U METAJUIMYECKass KpPUCTAJUIMYECKas pemeTKa. DIEKTPOXUMHYECKUN Psif

HaprI)I(eHHfI MCTAaJIJIOB

3.2

dusnueckre 1 XMUMU4ecKre CBocTBa MeTalsioB. O0Iue crnocoObl MOTydeHHS
MeTauioB. [loHsTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTajb, YYT'YH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE

B 6LITy W OIPOMBIIIIICHHOCTU
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3.3

[Ilenouynsle MeTamiel: nonoxxkenue B Ilepuoauueckoil cucreMe XMMHYECKHX
aemeHToB JI.1. Menaeneesa; cTpoeHUE UX aTOMOB; HaX0XKJICHHUE B IIPUPOJIE.
duznyecKkue U XMUMHUYECKUE CBOMCTBA (Ha nmpumepe HaTpus U Kanus). OKkcuasl
U TUIPOKCUABI HAaTpus U Kanus. [IpuMeHeHue IIEeNnoYHbIX METAIJIOB U X

COEIMHEHUH

3.4

IIlemouyHO3eMeENbHBIE METAIBI MAarHuii W KalbllMii: IIOJOXKCHHE B
[lepnonnueckoit cucreme xuMuueckux osmeMeHTtoB JI.M. Menneneesa;
CTPOCHHME MX aTOMOB; HaxXOXAEHUE B Npupojae. PU3NYECKue U XUMUUYECKUE
CBOMCTBa MarHusi W Kainblius. BakHeimme coenmuHeHus] KalblHs (OKCHUI,

TUAPOKCHT, coiin). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMIA: TIoNIokeHHe B [lepuoauueckoll CUCTEME XMMHUYECKUX 3JIEMEHTOB
JL.1. MenneneeBa; CTpoeHUE aTtoMa; HaXOXKJEHHWE B Npupone. dusnueckne u
XUMHUYECKUE CBOMCTBA aTFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA M THPOKCH 1A

AJTFOMUHUA

3.6

Keneso: nonoxenue B [leproguueckoii cucreMe XuMHU4eckux emMeHToB .M.
MenpeneeBa; CTpoeHHE aroma; HaxoxiAcHWE B mpupoae. dusnueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUILI U coiu xene3a(ll) u

xene3a(lll), ux cocras, CBOWMCTBA U MOTYyYCHUE

3.7

XUMUYECKUH SKCTICPUMEHT: 03HAaKOMJICHUE ¢ 00pa3IlaMy METAJIJIOB H CILIABOB,
X (U3MYECKUMHU CBOWMCTBAMH; M3YYECHUE DPE3YJIbTATOB KOPPO3HH METAIIOB
(BO3MOXKHO WCIIOJIh30BaHUE BHJICOMATEpUAJIOB), 0CcoOEHHOCTEH
B3aUMOJICHCTBUSI OKCHAA KAJIbLUS W Harpust C BOJOH (BO3MOXKHO
UCIIOJIB30BaHUE BHICOMATEPHUAIIOB); MCCICIOBAHUE CBOWCTB >KECTKOM BOJBI;
nporecca TOPEHHs JKelle3a B KHUCIOpoae (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); TIPU3HAKOB NMPOTEKAHUSI KAY€CTBEHHBIX PEAKIMi HA HOHBI
(MarHus, Kauplus, amoMuHMS, uHKA, *xkene3a(ll) u xemesza(Ill), memu(Il);
HaOJIIO/ICHUE W OTIMCAHUE MPOLIECCOB OKPAIIMBAHUS NIAMCHU HOHAMU HaTpPUs,
KM W Kaiblus  (BO3MOXKHO  HCIOJIB30BaHUE  BHUJICOMATCPHUAIIOB);
uccienoBanue aM(OTepHBIX CBOMCTB TMIPOKCHIA ATFOMHUHUS M THIPOKCHIA
[IUHKA; PelIeHne SKCIIEPUMEHTAIbHBIX 3a7a4 1Mo TeMe «BakHelIne MeTabl

N UX COCAUHCHUA

XUMHs U OKpyXKarolias cpeaa

4.1

Hosrie MaTrcepHraJibl 1 TCXHOJIOTHUU. BemectBa u MaTepualibl B IMOBCEOHEBHOM
JKM3HHM YeJIoBeKa. XUMUS U 300pPOBLEC. be3onacHoe HCIONIB30BaHNE BEMISCTB U
XUMHUYCCKUX peaKuHﬁ B 6BITy. HepBa;I MOoMOIIlb pHU XUMHUYCCKUX 0XKOTraX U

OTpPAaBJICHUAX
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OcCHOBEBI JKOJIOTHYECKOM rpaMOTHOCTH. XUMHUYECKOE 3arps3HCHUC

okpyxatomieit cpeapl [1JIK. Pob xumuw B pelieHnn 3KOJIOTHYECKUX MPOOIeM.

4.2
[IpupoaHble MCTOYHUKHU YITIEBOJOPOAOB (yrojib, MPUPOIHBIA ra3, HE(Th),
MPOAYKTHI UX MepepaboTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

43 XUMHUYECKUH 3KCIIEPUMEHT: N3y4yeHHE 00pa31ioB MaTEPUAIIOB (CTEKIIO, CIIJIaBbI

METaJJIOB, NOJIMMEPHBIE MaTepHaJIbl)

YueOHO-MeTOAMYECKOEe ODecmedeHue

O6s3aTesIbHBbIE YUeOHbIE MATEPHAJIBI AJIS YYeHUKA

1. Xumusi: 7-i knacc: yueOHUK; 5-¢ m3nanue, nepepaboranHoe [Madpuensn O.C.,
Octpoymos U.I., CnankoB C.A. AknuronepHoe obmectBo «M3narensctBo «IIpocBenienue»

2. Xumusi: 8-i kacc: 0a30BBIM ypOBEHb: YUEOHUK; 5-€ W3/IaHue, IepepadoTaHHOE
INa6puenssa O.C., OctpoymoB WN.I., CrnagxoB C.A. AkmnuoHepHoe oOmecTBo «l3marenbcTBo
«Ipocsemenue»

3. Xumusi: 9-i kimacc: 0a30BBIM YPOBEHb: YUEOHUK; S-€ M3/IaHue, epepadoTaHHOE
I'a6puensn O.C., OctpoymoB W.I., CnaaxoB C.A. AxnuonepHoe o6miectBo «l3marenbcTBo
«IIpocsemienune»

MeTtoanueckue MaTepHaJIbl I YUYUTEJsI

1) Xumusi: 7-i knacc: ydeOHUK; 5-¢ m3nmanue, nepepaboranHoe [Madpuensa O.C.,
OctpoymoB W.I"., CnrankoB C.A. Aknmoneproe oomiectBo «M3narensctBo «IIpocBemnienner»

2) Xumusi: 8-i kiacc: 0a30BBIM YPOBEHb: YUEOHUK; S-¢ WM3IaHue, IepepadoTaHHOE
INabpuensia O.C., OctpoymoB WN.I., Crnagxor C.A. AkmnuoHepHoe oOmecTBo «lM3marenbcTBo
«[IpocBemenue»

3) Xumusi: 9-i kimacc: 0a30BBIM YPOBEHb: YUEOHUK; S-¢ M3IaHue, IepepadoTaHHOE

I'a6puensa O.C., OctpoymoB W.I., CnankoB C.A. AknuonepHoe ob6miectBo «l3marenbeTBo

«IIpocBernieHune»
4) 3anaunuk o xumuu. § knacc - Kyzueunosa H.B., JIEBkun A.H.
5) 3anaunuk o xumuu. 9 knacc - Kyzueuosa H.B., JIEBkun A.H.

Iundposbie 00pasoBare/bHBIC PeCYPChl H PECYPChI CeTH
«Mos Ikoma» budmuoreka [JOK
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