PABOYAS ITPOI'PAMMA YUEBHOI'O IPEJIMETA
«XHUMUSA»

1. NOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma no xumuu a8 oOydaromuxcs 8-9 KiaccoB cocTaBleHa Ha OCHOBE
TpeGoBanuii Kk pe3yibTaTaM OCBOEHHUS OCHOBHOI 0Opa3oBaTeNbHON HPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHus, mpeacTaBieHHbIX B dDenepaibHOM TOCYZapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTE
OCHOBHOT'0 00111er0 00pa3oBaHus, ¢ y4ETOM pacupeeEéHHbIX 110 KlaccaM IpOoBepsEeMbIX TPeOOBaHUM K
pe3ysbTaTaM OCBOCHMS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs U
3JIEMEHTOB COJIEP’KaHUs, NPEICTABICHHBIX B YHHUBEPCAIBHOM KOJIU(UKATOPE IO XUMHUH, a TaKXkKe Ha
ocHoBe IlpuMepHOIl mporpamMMbl BOCIHMTAaHHUS OOYYAIOMIMXCS MPHU TOJIYYEHHH OCHOBHOTO OOIIEro
obpazoBanust u cyuérom KoHuenuuu npenogaBaHus — y4eOHOro  ImpeaMmera  «XUMHS» B
00pa3oBaTeNbHBIX OpraHU3aLusaX Poccuiickon denepannu, peau3yroLmx OCHOBHBIE

obmieoOpa3zoBarenbHbie mporpammsl, (yTB. Pemennem Komnerun Munnpocenienus: Poccuu, mpoTokon
ot 03.12.2019 N IIK-4BH).

OO0mas xapakTepucTuKa yueOHOro npeamMera « XuMHs»

Bknan yueOHoro mpeamera «Xumus» B JOCTH)KEHHUE II€Je OCHOBHOIO 0o0Iero odpa3oBaHus
00yCJIOBJIEH BO MHOTOM 3HAaUY€HHEM XMMHUYECKOH HayKH B TO3HAHWUHU 3aKOHOB IMPHUPOJBI, B Pa3BUTHU
IIPOU3BOIUTEINILHBIX CUJI OOIIECTBA M CO3/1aHUU HOBOW 0a3bl MaTepHaIbHOM KYyJIbTYPHI.

XUMHS KakK 2JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK pacHpoCTpaHuia CBOE BIIMSHHE Ha BCe
00JIaCTH 4EeJIOBEYECKOI0 CYLIECTBOBAHMsS, 3ajaja HOBOE BMJCHME MHpa, CTajla HEOThEMIIEMbIM
KOMITOHEHTOM MHUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM >KU3HHU OOIIECTBA: 3HAHUE XUMUU CIYXKHUT
OCHOBOM i1 (hOpMUPOBAaHMS MHPOBO33PEHHUS] YEIOBEKa, €ro NpPEeACTAaBICHUH O MaTepualbHOM
€IMHCTBE MHUpPA; BaXHYI poJib  UrpaloT  (OpMHUpyeMble  XUMHUEH  INpEeACTaBIEHUS O
B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 HBOJIOIUH BELIECTB B IPUPOJIE; COBPEMEHHAs! XUMHUs HalpaBJIeHa
Ha peleHue TI00anbHBIX MpoOJEM YCTOMUMBOIO pPa3BUTUSL YEJIOBEYECTBA —  CHIPHEBOM,
HHEPreTUYECKO, MUIEBON U 3KOJIOrHYeckoi 6€30MacHOCTH, MPOOIIeM 3JpaBOOXPAHEHUS.

B ycnoBusix Bo3pacTaroliero 3Ha4eHHUss XMMHUU B JKU3HU OOIIECTBA CYLIECTBEHHO MOBBICHIIACH
poab XuMHuYecKoro oOpa3oBaHus. B miaHe coumanu3anMu OHO SBISETCS OJHUM M3  YCIIOBHI
(bopMHPOBaHUSI HHTEIJIEKTA JUYHOCTU U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY  4YE€JIOBEKY XUMHUYECKHME 3HAHHSA  HEOOXOIUMBI JUIsl  MPHUOOpEeTEeHus
OOIIEKYJbTYPHOTO YPOBHSI, TIO3BOJISIONIETO YBEPEHHO TPYIAUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT00Opa3HON *KHM3HMU OOIIECTBA, Ul OCO3HAHMSI BaXXHOCTH Pa3yMHOT0 OTHOIIEHUS K
CBOEMY 3JIOPOBBIO U 3/I0POBBIO IPYTHX, K OKPYXKAIOLIEH NpUpoIHON cpenie, A TPaMOTHOIO MTOBEACHHUS
IIPU UCIIOJIB30BAHUU PA3IMUHBIX MAaTEpUAIOB U XUMHUUYECKUX BEILIECTB B IOBCEIHEBHOM JKU3HHU.

XuMuyeckoe oOpa3zoBaHHEe B OCHOBHOM HIKOJIE SIBJIETCS 0a30BBIM IO OTHOILIEHHUIO K CHCTEME
ob1miero xumuyeckoro odpazoBaHus. [1o3ToOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peau3yer
npucymue oOueMy XHUMHYECKOMY O00pa3OBaHHIO KIIIOUEBbIE LIEHHOCTH, KOTOpBIE OTpa)XaroT
rOCyJIapCTBEHHbIE, OOIECTBEHHbIE M MHAWBUAYAJIbHbIE MOTPEOHOCTH. DTUM ONpEAEIsAeTCs CYUIHOCTb
oOuieil ctpareruu 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHUs 00ydarolUXCsl CPeICTBAMU y4eOHOTO MpeaMeTa
«XUMHUA».

N3ydenune npeamera:

1) crnocoOCTByeT peanu3alliii BO3MOXXHOCTEH JJIsi CaMOpa3BUTHS W (OPMUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001mel u (PyHKIIMOHATIEHON TPaMOTHOCTH;

2) BHOCHT BKJIaJ B (POPMUPOBAHKE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB
WX CaMOCTOSITENIbHON y4eOHOW MAeATeIhbHOCTH, SKCIEPUMEHTAIbHBIX W HCCIEI0BATEIbCKUX
YMEHUH, HEOOXOAMMBIX KaK B TMTOBCEHEBHOMN KU3HU, TaK U B MPOHECCHOHATHHOM IEATETLHOCTH;

3) 3HAKOMHT CO CHEUU(PHUKON HAYYHOTO MBIIIICHUS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO B3TJIs/Ia HA
€IMHCTBO MPHPOJABI M YEIOBEKa, SBISIETCS OTBETCTBEHHBIM JTAallOM B (HOPMUPOBAHHU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH MOJPOCTKOB;



4) crocoOcTByeT (HOPMUPOBAHHIO LIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYyYHBIM 3HAHUSIM, K
IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B 3KOJOIMUYECKOE 00pa30BaHKE IKOJIbHUKOB.
Ha3Banubie HampaBieHuss B OOy4eHMHM XHMHU OOECIIEUMBAIOTCA CHEIU(PHUKONH COAepKAHUS

IpeaMeTa, KOTOPBIN ABISAETCS Iearornyecky afanTuPOBAaHHBIM OTpaXkeHneM 0a30BON HAyKM XMMHU Ha
ONpeeIEHHOM dTarle €€ pa3BUTHS.

Kypc XMMHUHM OCHOBHOM IIKOJBI OPHEHTUPOBAH Ha OCBOEHHE OOY4YarOLUIMMHCA OCHOB
HEOPTraHMYECKOW XMMHUHU U HEKOTOPHIX MOHATHHA M CBEIEHUH 00 OTHENbHBIX 0O0BEKTaX OpraHHYecKOu
XUMHH.

CrpykTypa conepxaHus mpeaMeTa cGOpPMHpPOBaHA Ha OCHOBE CHCTEMHOTO MOJXOAa K €ro
n3ydyeHno. Colep:kaHue CKIAaIbIBACTCS U3 CUCTEMBI IIOHATUN O XMMHYECKOM DJIEMEHTE M BEILECTBE U
CHCTEMBl TOHATHH O XMMHUYeCKOH peakmuu. OOGe 3TH CHUCTEMBI CTPYKTYPHO OPTraHHU30BaHBI II0
IIPUHLIMITY IIOCIEA0BATEIbHOIO PAa3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEIACTABICHUN Pa3HOIO
YPOBHS: aTOMHO-MOJIEKYJIIPHOI'O YYE€HHsI KaK OCHOBBI BCErO €CTECTBO3HAHUsA, YpoBHs Ilepuoandeckoro
3akoHa [[. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XMMHHU, YUYEHHUS O CTPOCHUHU aTOMa M XMMHUYECKOHN
CBSI3M, IPEACTABICHUM 00 3JIEKTPOIMTUYECKON NHCCOLMALMK BELIECTB B pacTBopax. Teopernyeckue
3HAaHUS PAcCCMATPHUBAIOTCS HA OCHOBE OMIMPUYECKH IOJYYEHHBIX M OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TOCIEOBATEIBHO OT OJHOTO YPOBHSA K APYrOMY, BBIONHSS (DYHKIMH OOBSICHEHHS H
IIPOrHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOKHOCTEM INPAKTUYECKOIO NPUMEHEHHUS U IOIY4YECHMS
M3y4aeMbIX BEILIECTB.

Takast opraHu3auus COJEpKaHUSA Kypca CIIOCOOCTBYET NPEACTABICHUIO XHMHUYECKOH
COCTABJLIIOLIEH HAay4yHOM KApTUHBI MHpa B JIOTHKE €€ CHCTEMHOM Ipupoisl. Tem caMbIM
obecreynBaeTcsi BO3MOXKHOCTh (POPMUPOBAHMSL Yy 00yUaIOLIMXCSl HEHHOCTHOTO OTHOLIEHUS K HAYYHOMY
3HaHUI0O U METOJaM II03HAHMSA B HayKe. BaXHO Takke 3aMETHTh, YTO OCBOEHHUE COJAEpkKaHUsA Kypca
IIPOUCXOJUT C MPUBJICYCHNUEM 3HAHUN U3 PAHEE U3YUYEHHBIX KypcoB: «OKpyKarowmuid Mup», «buosorus.
5-7 knaccb» U «Pusnka. 7 Kiacey.

Hesn uzydyenust yaeGHoro npeamera « XuMush»

K HampaBieHMIO NMEpPBOCTENEHHOW 3HAYMMOCTH INPH pealn3aluu 00pa3oBaTeIbHBIX (YHKLIUI
npenaMera «XuUMUS» TPAJAULMOHHO OTHOCIT (DOPMHUpPOBAHHME 3HAHUNW OCHOB XMMHYECKOW HAyKHM Kak
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMs, MPAKTUYECKOH NEeATETbHOCTH YelOBeKa M KaK OJIHOTO W3
KOMITOHEHTOB MUPOBOW KYJbTYpHI. 3aJja4ua IpeaMeTa COCTOUT B (POPMUPOBAHUN CHCTEMbI XMMHUECKUX
3HaHUM — BaXHEHINX (AKTOB, MOHATHI, 3aKOHOB M TEOPETUYECKHX IOJIOKEHUH, JOCTYIMHBIX
00001IeHNIT MUPOBO33PEHUYECKOI0 XapakTepa, A3blka HAyKH, 3HAHMW O HAyYHBIX METOAAX W3YUEHHs
BEIIECTB M XMMMYECKMX peakiuil, a Takxke B (OPMUPOBAHMM M pa3BUTHM YMEHUHl U CIOCOOOB
NEeSTeIbHOCTH, CBSA3aHHBIX C IUIAHUPOBaHWEM, HAOJMIOJEHUEM M IPOBEJIEHUEM XHMHUYECKOTO
HKCHEPUMEHTa, COOJIIOJICHMEM IpaBUI O€30HacHOr0 OOpalleHus C BEIIeCTBAMHM B IOBCEIHEBHOMN
KU3HU.

Hapsany ¢ 3TuM nenu usydeHus mpeaMeTa B IPOrpaMME YTOUYHEHBl M CKOPPEKTHPOBAHBI C
y4ETOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOTO oOmiero oOpa3oBanus. CeromHs B 00pa3oBaHUH
0c000 3HAYMMOI MPHU3HAETCS HANPABICHHOCTh OOYYEHMs Ha Pa3BUTHE M CaMOpPa3BUTHE JIMYHOCTH,
¢dbopMupoBaHue e€ WHTEIIEKTa U 001el KynbTypbl. OOyueHne YMEHHUIO YYUTHCS U MPOJOJIKATh CBOE
00pa3oBaHHE CaMOCTOSATEIBHO CTAHOBUTCS OJHOM M3 BaXKHEUIIMX (PYHKIMI yueOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM NpH U3YyYEHUU MpeAMEeTa B OCHOBHOM IIKOJE JOMUHUpYIOIIEe 3HaueHHe
pUOOpeNnu Takue yeau, Kak:

e (opMHpOBaHHE HHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CamMo0Opa3oBaHUIO,
COTPYAHUYECTBY, CAaMOCTOATEIbHOMY MPUHATHIO pEIleHUH, cocoOHOW aaanTUpoBaThes K OBICTPO
MEHSOLIUMCS YCIIOBUSM KU3HU;

e  HANpaBIEHHOCTh OOYYEHHsS HA CHCTEMaTHMYECKOE MPUOOILICHHE ydyaluxcs K
CaMOCTOSITENIbHOM TM03HABATEIbHON NEATENbHOCTH, HAyYHBIM METOAAaM MO3HaHHs, (HOPMHUPYIOIIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUHU;



e obecrieueHue YCIOBHUH, CHOCOOCTBYIOUIMX IPHOOPETEHUIO OOYYAIONIMMHUCSA OIBITA
pa3HOOOpa3HOIl JESTENPHOCTH, IIO3HAHHMS W CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIILHOC 3HAYCHUEC JIA PA3JIMUHBIX BUAOB JACATCIbHOCTH,

e (opmupoBaHHE yMEHUI OOBSCHATH M OLCHUBATH SIBICHHS OKPYXKAIOIIEro MHpa Ha
OCHOBAHWH 3HAHUM U OIlbITA, MMOJTYYCHHBIX IMTPU U3YUCHUH XUMUH,

e (opMupoBaHHE Y OOYYArOIIMXCS T'YMAaHUCTUYECKHX OTHOLICHHM, IIOHUMAaHHS [EHHOCTH
XMMHUYECKUX 3HAHUHA IS BbIPAOOTKM O3KOJIOTHYECKH IIeJIECOO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOH IEATEIHHOCTH B LIEJISIX COXPAHECHUSI CBOETO 3/I0POBbsI U OKPYXKAIOIICH IPUPOJHOM CpeIbl;

e  pa3BUTHE MOTHBALUH K 00YyYECHHIO, CIOCOOHOCTEI K CAMOKOHTPOJIO U CAMOBOCITHTAHHIO
Ha OCHOBE YCBOCHUsI OOIICYETIOBEUSCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOduiIs
Y HaIPaBJICHHOCTH JTAJIbHEUIIIETO OOyUCHHUSI.

Mecmo yueonozo npeomema «Xumusy 6 yueOHOM niane
B cucreme oOmiero obpazoBanus «XUMHUS» MPU3HAHA 00S3aTENbHBIM YYEOHBIM MPEIMETOM,
KOTOPBIH BXOJIUT B COCTaB IpeIMeTHON 001acTu «EcTecTBEHHO-HAaY4HbIE IPEAMETHIY.
Y4eOHBIM TUTaHOM Ha e€ u3ydeHue oTBeieHo 136 yueOHBbIX 4acoB — 1O 2 4. B HeJento B 8 u 9
KJIacCax COOTBETCTBEHHO.

2. COAEPKXAHUE YYEBHOI'O IPEAMETA «XUMMUS»
7 KJacc

ITepBoHayaabHbIE XUMHYECKHE MOHSITUA

IIpenmer xumun. Ponbp Xumuu B KU3HHU 4YenoBeka. Tena u BeuecTtBa. Puznueckue
CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BelllecTB. [loHsATHEe 0 MeTonax MO3HAHUS B XUMUH.
Xumus B cucteme Hayk. UucTele BemiecTBa U cMecu. CiocoObl pa3iesieHus] CMeCeH.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE »3JIeMEHTbl. CHMBOJIBI ~ XMMHYECKUX D3JIEMEHTOB.
[Ipoctble u cnoxkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass ¢opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX DIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHoOcHUTeNbHasi aroMHas Macca. OTHOcCUTEIbHas
MOJIEKYJIsIpHasi Macca. MaccoBasi 1011 XUMHUUYECKOTO SJIEMEHTa B COCTUHEHUH.

du3NYeCKue U XUMHYECKHUE SIBJICHHUs. XHUMHYECKas peakius U e€ Npu3HaKu. 3aKOH
COXpaHEHHUsI MacChl BelIecTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukaums XUMHUYECKUX
peakuuii (COeTMHEeHUSI, PA3JIOKEHUSI, 3aMEIIeHUs, OOMEHa).

XVMHUYECKUU SKCHEPUMEHT: 3HAaKOMCTBO C XHUMHYECKOW MOCYZIONW, C MpaBUIIaMU
paboTel B JlabopaTtopum W npuEéMamMHu oOOpalieHus ¢ J1adopaTOpPHBIM OO0OpPY/IOBAHHUEM;
U3ydeHHe ¢ onucaHue (PU3NUECKHUX CBOMCTB 00pa3loB HEOPraHHUYECKUX BEIECTB;
HabmozeHue ¢u3ndeckux (IUIaBJI€HUE BOCKA, TassHUE JIbJa, pacCTUpAaHUE caxapa B CTYIIKE,
KHUIICHUE U KOHJIEHCAIUs BOJIb) U XUMHUUYECKUX (TOpEeHUE CBEYU, MPOKATUBAHUE METHOU
OPOBOJIOKH, B3aUMOJICMCTBHUE MeJla C KHCJIOTOW) SIBJICHUN, HaAOJIOJICHHUE W OITHCaHHE
OPU3HAKOB TIPOTEKAHUSI XUMHUUYECKHX peakiuil (pas3yioKeHUe caxapa, B3auMOJICHCTBUE
CEepHOH KHCJIOTHI C XJIOpUAOM Oapusi, pasinoxxeHnue rugapokcusaa meau(ll) npu Harpesanuu,
B3auMoJieiicTBUE xene3a ¢ pactBopom coiim meau(Il)); mzydenme cnocoOGoOB pazaeneHUs
cMecert (¢ moMoOmIBIO MarHuTta, (WIBTPOBAHWE, BbIIAPUBAHUE, AUCTHJIIISIIMS,
xpomatorpadusi), OpPOBEJICHUE OYNCTKA MOBAPEHHOW COJIM; HAOIIOJACHHE W OMNHWCaHUE
pe3yabTaTOB TIPOBEJIEHUS OIIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHHUsI MaccChl;
CO3JaHMue MOJIeJIeN MOJIEKY I (IIapOCTEP>KHEBBIX ).

Baskneluye npeacTaBuTe/ M HEOPraHM4YeCKMX BellecTB

Bosnyx — cMmech razos. CoctaB Bo3ayxa. Kuciopon — 371€MEHT U IIPOCTOE BELIECTBO.
Haxoxxnenune kuciopoia B  mOpupoae, (puU3NYEeCKHe U XUMHYECKHE CBOMCTBa (peakiuu
ropeaust). Oxcunsl. [Ipumenenune kuciaopoma. CnocoObl TONydeHHUS KHUCIOpPOJa B
mabGoparopud UM OpomblluieHHOCTH.  KpyroBopor — kuciopoma B mpupoae. O30H —
aJUIOTpOITHas MOAU(DUKAIUS KUCIOPOIA.



TennoBoit »(pdhekT XUMHUUECKOl peakluu, TEPMOXHUMHYECKHE YypaBHEHHUsS, JK30- U
SHJIOTEPMHUYECKHE peaKUuU. TOIUIMBO: Yrojdb M METaH. 3arpsi3HEHHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3 dekTa, pa3pynieHue 030HOBOTO CIOSI.

Bopopon — nmemeHnT M npoctoe BemecTtBo. Haxoxaenuwe Bomopoza B mOpupoae,
(pr3nyeckue 1 XUMUUECKHE CBOMCTBA, MPUMEHECHHE, CITIOCOOBI Moy4deHusl. KHUCIOThI U COJH.

KonuuectBo BemectBa. Mosib. MonsipHas macca. 3akoH ABOraapo.

Mounsipabiii 006EM ra30oB. Pacué€Thl M0 XUMUYECKUM YPaBHEHUSM.

dusznueckne cBorMcTBa BOJbl. Bona kak pactBopuresb. PactBopsl. HackllieHHble n
HEHACBIILIEHHBIE PAaCTBOPBI. Pacmeopumocms eewjecms 6 6ode. MaccoBasi J10Js BEIIECTBAa B
pactBOpe. XHUMHUYECKHE CBOMCTBA BOJbI. OcHOBaHUA. POk pacTBOpPOB B NPUPOAE U B KU3HU
yenoBeka. KpyroBopoT BOJIbI B MpUpOiE. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa M OUYMCTKA
MPUPOJHBIX BOJ.

Knaccudukanms Heopranmyeckux coemnmHenuit. Oxcuasl. Kitaccudwukamuss OKCHIOB:
coiieoOpasyronire  (OCHOBHBIC, KHUCJIOTHbIe, aM{OTEepHbIE) U  HECOJIeoOpa3yrolue.
Homenknatypa okcuaoB (MexXIyHapodHass W TpUBHaibHas). DuU3HMUEcKHe U XUMHUYECKHUE
cBoiicTBa OKCcHIOB. [lomyuenne okcuaos.

OcHoBanus. Kiiaccudukaiysi ocHOBaHMM: IMIEJIOYM M HEPACTBOPUMBIE OCHOBAHUSL.
Homenkiatypa ocHoBaHUil (MeXAyHapoJHas M TpuBHalbHas). OU3NUYECKHE U XUMHUYECKHE
CBOMCTBA OCHOBAaHUU. [loydyeHne OCHOBaHUH.

Kucnorel. Knaccudukamusi kucnor. Homenkimatypa KUCIOT (MEXIyHapoaHas |
TpuBUajbHas). Pusznyeckue U XMMHUUYECKHUE CBOMCTBa KUCIIOT. Psin aktuBHOCTH MeTtassioB H. H.
bekerosa. [Tonydyenue Kucior.

Comu. Homenkiatrypa coneid (MeXayHapoJHass U TpuUBHalbHas). Pusnyeckue u
XHMUYECKue cBoWcTBa cotieil. [lomyyenue coueit.

I'eneTnueckas CBsI3b MEXKIY KJIaCCAaMH HEOPTaHUYECKUX COCTUHEHUM.

XVMHUYECKUUN SKCIIEPUMEHT: KaUECTBEHHOE OIIPEJICIICHHUE COAEPKAaHUsI KMCIJIOpO/ia B
BO3/JyXe; IIOJIydyeHHe, coOupaHHEe, paclo3HaBaHHE W H3YyUYE€HHE CBOWCTB KHUCIJIOpPO/a;
HaOJIFOJIEHNE B3aMMOJICUCTBUSI BEIISCTB C KHCJIOPOAOM M YCJIOBHUS BO3HUKHOBEHUS U
OpeKpalleHusl TopeHust (Iokapa); O3HAaKOMJIEHHE C OoOpa3llaMHd OKCHIOB M OMHCaHHUE HX
CBOIWCTB; TMOJIydeHUE, cOOHpaHHe, pachno3HaBaHME UM H3yUYEHHWE CBOWCTB BOJOpOAa
(ropenwue); B3aumoaencTBue Bogopoaa ¢ okcuaom meau(ll) (Bo3aMoXHO HMCHOJIB30BaHUE
BHUJIEOMATEPHUAIIOB); HAOIOIeHHE 0OPa3IOB BEIIECTB KOJIMYSCTBOM | MOJIb; HCCIIeIOBaHUE
OCOOEHHOCTEN PacTBOPEHMS BEIIECTB C Pa3JIMYHON pacTBOPHUMOCTHIO; NIPUTOTOBJICHUE
pPacTBOPOB C ONpPEAECNEHHON MacCOBOM N0JIEH PAaCTBOPEHHOI'O BELIECTBA; B3aUMOIEUCTBUE
BOAbl C MeTayulaMu (HaTpueM H  KajdblideM) (BO3MOXXHO  MCHOOJIb30BaHUE
BHAEOMATEpHUAIIOB); OIPEJIeJIEHUE PacTBOPOB KHCIOT ¢ MIEIOYEH C IIOMOIIBIO
UHIUKATOPOB; HCCJIeJIOBaHUE OOpa3lOB HEOPraHUYECKUX BEIIECTB Pa3jIMYHBIX KJIACCOB;
HaOJIIOAEHUE W3MEHEHUs OKPACKU HWHIUKATOPOB B pacTBOpax KHCIOT U MICIOYCH;
u3ydeHue B3aumoaercTBus okcugaa meau(ll) ¢ pactBopoM cepHOM KUCIOTHI, KUCJIOT C
MEeTajulaMH, pPEaKIMh HEeUTpalu3aluu; OOJYYEHUE HEPACTBOPUMBIX OCHOBaHMIA,
BBITECHEHHUE OJTHOTO METajljyla APYTUM U3 pacTBOPa COJIU; PEIIE€HUEIKCIIEPUMEHTAJIbHBIX
3a71a4 no TeMe «BaxkHeilnme Kiacchl HEOPraHMUYECKUX COSTUHEHUI.

Ilepuoanyeckuin 3akoH M Ilepuoanyeckasi cucreMa XMMHYECKHUX JJIEMEHTOB
A.A. MenaeneeBa. CrTpoeHue aroMoB. XuMHUYecKasi CBA3b. OKHUCIUTEIBLHO-
BOCCTAHOBUTEJIbHbIE PeaKIIUU

IlepBbie mOMBITKH KJIacCUPUKAIINA XUMHUYECKHUX AJIeMeHTOB. [loHsiTHe O rpynmax
CXOAHBIX 3JIEMEHTOB (IIEJIOYHBbIE U MICJIOYHO3EMEJIbHBIE METAJJIbl, TaJIOT€Hbl, HHEPTHBIC
rasbl). DJI€MEHTBI, KOTOpPbIe 00pa3yroT aM(pOTEPHBIC OKCHUIBI U THAPOKCHUJIHI.

Ilepuonuueckuit 3akoH. Ilepuomudeckass cucremMa XHUMHYECKUX »diemeHTtoB /[l .
MenneneeBa. Koporkonepuoanas u jimmHHONIepuoaHass ¢Gopmer  I[lepuoaudeckoid  cuUCTEMBI



xumudeckux  snemeHToB J[. 1. Menaeneea. Ilepuoasr u rpynnbl. PU3MYECKUN CMBICI
MOPSIAKOBOTO HOMEpPa, HOMEPOB IIEPUOJIA U I'PYIINBI AJIEMEHTA.

Crpoenue aroMoB. CocTaB aTOMHBIX sep. M30Tonsl. Di1eKTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX
obosouek aromoB mnepBbix 20 xumuyeckux osnemeHToB Ilepuonunueckoit cuctemsr [l H.
MenpeneeBa. XapakTEpUCTHUKAa XMMUYECKOTO JIEMEHTA 10 €ro nojoxeHuto B Ilepuognueckoit
cucteme 1. 1. Menaeneesna.

3aKOHOMEPHOCTHM  M3MEHEHMsI pajJuyca aTOMOB XHMHYECKUX  3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKHUX CBOMCTB MNO TIpylnaM M Oepuojam. 3HAUYECHHUE
Ilepunognueckoro 3akoHa u Ileprnognyeckol CHUCTEMBI XHUMHWYECKHX DJIEMEHTOB JUIA
pa3BuTus HayKu U IpakTuku. /. 1. MenaeneeB — yd€HbI U rpak 1aHUH.

Xumuueckas CBSI3b. Kosanenrnas (monsipHas u HETOJIsIpHAsi) CBS3b.
DNEeKTPOOTPULIATENIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Me:xnpeamMeTHblie CBA3U

Peanuzanus MeXnpeaMETHBIX CBSI3éM MpU  HM3YYEHUM XUMHUHU B 8 KIIacce OCYIIECTBIISIETCS
gepe3 WCIOJIb30BaHUE KAaK OONIMX €CTeCTBCHHO-HAYYHBIX TOHSTHWA, TaK W TOHSITHHA, SBISTFOIIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0me ecTeCTBEHHO-HAy4YHBIE TOHATHA: HAy4YHBIM (DAaKT, THMOTE3a, TEOpHUs, 3aKOH, aHAJuU3,
CHUHTE3, KJacCHU(UKalUs, MEePHUOJUIHOCTh, HAOIIOACHHE, SKCIEPUMEHT, MOJEIUPOBAHHE, U3MEPEHUE,
MOJIEJIb, SIBJICHHE.

®usnka: MaTepus, aroM, OJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWA, H30TOINBI,
PaZMOaKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKHUM 3aps]], BELUIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, ra3, GU3NUYECKUE BEIMYUHBI, €AMHULIBI U3MEPEHHUS, KOCMOC, TUTaHEeThI, 3BE3/1b1, COHIIE.

buonorust: porocunres, qpixanue, ouocdepa.

['eorpadus: armocdepa, runpochepa, MUHEpanbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.

8 kJacc

BeniecTBo U XMMHUYeCKasi peaKus

Ilepunonnueckuin 3akoH. llepuommnueckass cucreMa XuUMHYECKUX »diaeMeHToB /[[. U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHHU CBOMCTB XHUMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MNEPUOAOB, KaJUs, KaJIbLUs U UX COCAUHEHUM B COOTBETCTBUM C
MOJIO’KEHUEM DJIEMEHTOB B lleprnondecKkoil CUCTEME U CTPOEHUEM X aTOMOB.

CrpoeHue BeulecTBa: BUJIbI XUMHUYECKOM CBA3U. THUITBI KPUCTANIMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTALNINYECKON PEUIETKU U BUAA XUMHUYECKOU
CBS3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYECKHUX BEILIECTB (MEXAyHapoJgHass |
TpUBHANbHAs1). XHUMHUYECKHE CBOMCTBa BEIIECTB, OTHOCSIIUXCS K Pa3IUUYHBIM Kjlaccam
HEOPraHUYEeCKHUX CO €AUHEHUH, TeHETUYECKasl CBSI3b HEOPraHNYECKHX BEIIECTB.

Knaccudukarmss XuUMUYECKUX peaKnuil Mo pa3audyHbIM Opu3HaKaMm (IO YHUCITy |
COCTaBy Y4YacTBYIOIIUX B PEaKIMH BEHIECTB, 110 TEIUIOBOMY 3(P¢EeKTy, M0 HU3MEHEHHIO
CTEIICHEH OKHUCICHHUSI XHUMHUYECKHX JJEMEHTOB, II0 OOpaTUMOCTH, II0 YYacCTHIO
KaTajm3aTopa). DK30 U 9HAOTEpPMHUUYECKHUE PEaKIINH, TEPMOXUMHUYECKUE YpPaBHEHUS .

[MousitTue o0 ckKopocTh XuUMHYECKOW peaknuu. [lonsitue o006 o0OpaTUMBIX |
HEOOPaTUMBIX XUMHUUYECKUX peakiusax. [[oHITHEe O TOMOT€HHBIX U TE€TEPOTCHHBIX PEAKITHUSIX
. Ilonsmue o xumuueckom paernogecuu. Pakmopwl, e1uAOWUE HA CKOPOCHb XUMUUECKOU
peakyuu U NOJIOHCEHUE XUMUUECKO2O PABHOBECUI.

OKHUCITUTETbHO-BOCCTAHOBUTEIILHBIE PEAaKIIUHM, JJIEKTPOHHBIA OallaHC OKHUCIUTEIIHLHO-
BOCCTaHOBUTENBbHON peaknuu. COCTaBJI€HUE YpPaBHEHHUN OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX
pEaKkIuii ¢ ICIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OalaHca.

Teopuss >IEKTPOJIUTHUYECKON AUCCOUMALMHU. ODJIEKTPOJIUTBI U HE DIICKTPOJIUTHI.
Katuonsbl, aHnoHbl. MeXaHU3M JUCCOIHAIIUU BEILIECTB C PAa3JIMYHBIMU BUAAMH XUMHUYECKOU
cBs3u. Crenenpb aucconuauuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.



Peakniuu wmoHHOTO OOMEHa. YCIJIOBHS MPOTEKaHUs peaKIuili HOHHOTO OOMeHa,
MOJIHBIE M COKpallléHHbIE MOHHbIE ypaBHEHMs peakiuii . CBoilcTBa KHCIOT, OCHOBaHUH U
CoJIeil B CBETE IIPEJICTAaBJICHUH OO0 D3IEKTPOJIUTHYECKON amcconuanuu. KadecTBeHHBbIC
peakuuu Ha UOoHBL. [lonsamue o cudponuse conell.

XUMHUECKUN DJKCIIEPUMEHT: O3HAaKOMIJIEHHME C MOJCISAMH KPHUCTAJUIMUECKUX
pELIETOK HEOPraHUYECKHUX BEIIECTB — METAJIOB M HeMeTaJuloB (rpadgura M anmasa),
CJIOKHBIX BELIECTB (XJOopuUaa HATpUsA); HCCIEIOBAHUE 3aBUCHMOCTH CKOpPOCTHU
XUMHUYECKOUN peakMy OT BO3AECHCTBUS pa3IMYHbIX (PAKTOPOB; UCCIEIOBAHUE BJIEKTPOIPO-
BOJIHOCTH PpPacTBOPOB BEIIECTB, IIpolecca AUCCOLUALMMU KHUCJIOT, IIEJI0YEer M COJIeH
(BO3MO’KHO HCIIOJIb30BAaHUE BUJEOMATEPHUAIIOB); PO BEACHUE ONBITOB, WIJIFOCTPUPYIOIINX
NpU3HAKU NPOTEKAHUSI peaKLMii HOHHOTO oOMeHa (oOpa3oBaHHE OCaJlKa, BBIACICHUE rasa,
oOpa3oBaHHE€ BOJbl); OIIBITOB, MWJUIIOCTPUPYIOUIUX IIPUMEPbl OKWUCIM TEJIbHO--
BOCCTAaHOBUTEJIBHBIX  peakuuil (ropeHue, peakUMH  Ppa3joXEHUsl, COEIUHEHMUSs);
pacrio3HaBaHWE HEOPraHUYECKUX BELIECTB C ITOMOILBIO KaUECTBEHHBIX PEaKIMii Ha UOHBI;
pelIeHre SKCIIepUMEHTAIBHbBIX 3a/1a4.

HeMeTaJ1bl M UX COeAMHEHUSA

OOmiass xapakTepuCcTHKa TajdoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHbBIE
crenieHn okuciieHus. CTpoeHue U (u3MyUecKue CBOMCTBA MPOCTHIX BEIIECTB — TIaJIOTEHOB.
XyUMHUYECKHE CBOMCTBa Ha IpUMEpe Xjopa (B3auMOJEHCTBHUE C MeTalJlaMM, HEMeTaJJlaMH,
menoyamu).  XiaopoBoaopos. ConsHas KHCIOTa, XUMHYECKHE CBOMCTBa, MOJIy4YEHUE,
npumeHeHue. JleiictBue Xxjgopa M XJIOPOBOJAOPOJia HA OpraHU3M uejoBeka. Baxuelmue
XJIOPUIbl U UX HAXOXXIECHUEB MPHUPOJIE.

OOmass xapakTepucTuka 3JeMeHTOB VIArpynmbel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCJICHUSI.

CtpoeHne u (¢U3HMUECKHE CBOMCTBAa MPOCTHIX BEIIECTB — KHUCJIO poJda M CEpHL.
AnnoTtpornHbie MoAU(UKAIIUN KUCIIOpOda U cepbl. XUMHUYECKHUe cBOHCcTBa cepbl. CepoBOI0pOI,
CTpoeHHeE, (PU3NYEeCKrEe U XUMHUUYEeCKHe cBoiicTBa. OKCUIBI CEpbl KaK IPEACTaBUTEIN KHUCIIOT-
HbIX OKCHUJIOB. CepHas Kuciora, (U3MYECKHMEe M XUMHYECKHEe CBOicTBa (00IIMEe Kak
NpeJICTaBUTENsl KJlacca KHCJIOT U crnenuduyeckre). XUMHUYECKUE peaKlMH, JeKalllue B
OCHOBE IPOMBIIIJIEHHOTO CIoco0a mojy4yeHus cepHoi kuciothl. [Ipumenenue. Conu cepHoi
KHCJIOThI, KAUECTBEHHAasl peakuuss Ha cyiabdaTtnoH. Haxoxxnenue cepbl U €€ cCOeIMHEHUN B
npupojse. XMMHYECKOE 3arpsi3HEHUE OKpY’Karolled cpelibl COeIUHEHUSMU cepbl (KHUCIOTHBIE
TIOKIU, 3arpsi3HEHNE BO3lyXa U BOJOEMOB), CIIOCOOBI €ro PeaOTBPALIECHUS.

OOmiass xapakTepucTuka »3JeMeHTOB VArpynnbsl. OcCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTEpPHbIE CTENIEHU OKUCIICHUSI.

A3oT, pacmpocTpaHeHHEe B Ipupoae, ¢GU3MYECKHMEe U XHMHUYECKHE CBOMCTBA.
KpyroBopor a3zora B mnpupoae. AMMHaAK, €ro (Qu3N4YecKkue U XUMHUYECKHE CBOMCTBa,
nojiyueHue U npumeHeHue. Conum  aMMOHUS, UX (PU3MUECKHMEe M XHMMHUYECKHE CBOMCTBA,
npumeHeHue. KauecTBeHHasi peakiusi Ha MOHbI aMMOHUS. A30THas KHUCJIOTa, €€ MOoIy4YeHHUe,
¢uznueckue W XUMHUYECKHE CBOMCTBa (OOIIME KaK MOpeICTaBUTENsl Kilacca KHCIOT U
cnenuduyeckue). Mcroib3oBaHWEe HUTPATOB U COJIEH aMMOHHUSI B Kaue€CTBE MHUHEpPaJIbHBIX
yaoOpeHuil. XUMHUYECKOe 3arpsi3HEHHUE  OKpYyXKarolled cpenbl COEIUHEHUSIMU a30Ta
(KHMCIOTHBIE JOXKIU, 3aTPSA3HEHNE BO3/1yXa, MOUYBbBI U BOJOEMOB).

docdop, amroTponHbie Moaupukauuu ¢pocdopa, pusnueckue 1 XUMHYECKUE CBOMCTBA.
Oxkcun  dochopa(V) m  docdhopnas xuciaora, ¢(U3NIECKHE €W XUMHUYECKHE CBOMCTBA,
nosrydyenue. Mcnonp3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIbHBIX YIOOPEHUH.

O6mast xapakrepucTuka 3yeMeHTOB [V Arpynmnel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

Yriaepon, amIoTpONHbIE MOAM(MUKALMHU, PACIPOCTPAHEHUE B IpUpoAE, (pU3UYECKHE U
XUMUYEeCcKHe cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. OKCUIbl yriepoja, ux
(usnueckne M XMMHUYECKHE CBOMCTBA, JEHCTBHE Ha JKHMBbIE OpPraHU3Mbl, [OJIYy4YE€HHUE U
MpUMEHEHHE. DKOJIOTHYECKHE NpPOOJIeMbl, CBsi3aHHbIEe ¢ okcuaoM yriaepona(lV); rumoresa



rI100aJIbHOTO MOTETJICHUs KJIMMaTa; NapHUKOBBIN 3¢ ¢eKkT. YroiapHas KUCIOTa U €€ COJH, UX
(pmznyeckue u XMMHYECKHUE CBOMCTBA, MOJIydyeHHEe U npuMeHeHue. KauecTtBeHHas peakuus Ha
KapOOHAaTHOHBL. Mcnonb30oBaHuEe KapOOHATOB B OBITY, MEIWIIMHE, IPOMBIIUJICHHOCTH H
CEJIbCKOM XO3SMCTBE.

IlepBoHauanbHble NOHATHA OO0 OPraHMYECKHUX BEIIECTBAX KaK O COCHUHEHHSIX
yriaepoaa (MeTaH, 3TaH, dTUJIEH, alleTHUJICH, dTAHOJI, TJIMLEPUH, YKCyCHasi KucjioTa). HMx
cocmas u xumuueckoe cmpoernue. IloHssTHE 0O OMOJOTHYECKH BaXKHBIX BEIISCTBAX: KHUPAX,
Oeykax, yrJjieBoJaX — M WX POJIM B XHU3HU 4YeloBeKa. Mamepuanvnoe eouHcmeo
Op2aHUYeCKUX U HeOP2aAHUYEeCKUX COeOUHEHULI.

Kpemuuii, ero ¢usnueckue m XUMHUYECKHE CBOMCTBA, MOJYyYCHHE U IPUMEHEHUE.
Coenunenust kpemHusi B npupojie. OOmmue mnpejscraBieHuss o6 okcuye kpemHus(1V) u
KpemMHueBor  kuciore. Cuiukarbl, WX HCIOJb30BAaHUE B  OBITY, MEOULIMHE,
OPOMBIIJIEHHOCTH. Baowcneuuiue cmpoumenvuvlie Mmamepuanvl. Kepamurda, CmeKio,
yemenm, 6emon, dncenezobemon. Ilpobremvl 6€30NaACHO20 UCNONB308AHUSL CIMPOUMETbHBLX
Mamepuanios 8 NOBCEOHEBHOU HCUZHU.

XUMHUYECKUN OJKCIIEPUMEHT: HW3y4YeHHE oOpa3loB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBI, IPOBEIEHHE KAaYE€CTBEHHBIX pEaKLUUil Ha XJIOPUJIHWOHBI U
HaOJIIOJIEHWE TPU3HAKOB UX MPOTEKAaHMs, ONBIThHI, OTpa)karwlme G(U3NYEeCKUue U
XUMHUYECKHE CBOMCTBA TaJIOT€HOB M HUX COEAMHEHHUHN (BO3MOXXHO MCIIOJIb30BaHUE
BHUJIEOMATEPHUAJIOB);  O3HAKOMJICHHME C  oOpa3naMyd  XJOpUIAOB  (TajlOreHUIOB);
O3HAaKOMJIEHHE C oOpa3uamMu cepbl U €€ COECAUHEHUSAMH (BO3MOKHO MCIOJIb30BaHUE
BUJIEOMATEpPHAJIOB); HAOJIOJEHUE TIpollecca OOyriIMBaHHUs caxapa [oJ JIeUCTBUEM
KOHIIEHTPHPOBAHHOM CEPHOM KHUCIOTHI; U3yUYEHHE XHUMHUYECKHUX CBOMCTB pa30aBJIEHHOM
CEepHOH KHCJIOTHI, MPOBEJICHUE KAaUYeCTBEHHOW peaklMu Ha CcyJibhaTUOH W HaOII0AcHUE
npu3HaKa €€ MpPOTEeKaHUs; O3HAKOMJICHHEC (PU3UYECKUMH CBOWMCTBaMU azoTa, ¢docdopa u
WX COEAMHEHUH (BO3MOYKHO HCHOJIB30BAHUE BHJIEOMATEpPHAIOB), OOpa3llaMu a30THBIX U
dochopHbIX ymoOpeHuii; mojaydyeHue, coOnpaHue, pacno3HaBaHUE U HU3y4YCHHE CBOWCTB
aMMMaKa; MNpPOBEJEHHE KAYEeCTBEHHBIX pEeakIMid Ha HOH aMMOHHUs Hu ¢ochaTHOH U
M3YyYE€HHE NPU3HAKOBHUX IMPOTEKAHUS, B3aMMOJICMCTBHE KOHIECHTPUPOBAHHOW Aa30THON
KHUCJIOTBI C MeIbI0 (BO3MO’KHO MCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB); M3yUEHHE MoJeseH
KpPUCTAJUIMYECKUX PEHIETOK ajiMasa, rpadura, pyjiepeHa; 03HaKOMJICHHE C MPOLECCOM
azcopOL paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U yCTPOHCTBOM IIPOTHUBOra-
3a; MOJydeHHE, cOOMpaHUue, paclo3HaBaHHUE M H3YUYEHHE CBOMCTB YIJIEKMCIOTO rasa;
NPOBEJICHUE KAUEeCTBEHHBIX peakUMi Ha KapOoOHAT M CHJIMKATHOHbBI W HW3y4YE€HHUE
OPU3HAKOB  UX  MPOTEKaHHUs;  O3HAKOMJIEHHE C  IPOAYKUMEH  CHJIMKAaTHOU
OPOMBIIUJIEHHOCTH; PEIIEHUE ODKCIEPUMEHTAJIBHBIX 3aad 1o TeMme «Baxnenmmue
HEMETAJUJIbI X UX COECIMHEHUS.

MeTanjabl M UX COeITUHEHUSA

OOmias xapakTE€pUCTHKAa XHUMHUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAHUHU HX
nosiokeHust B llepuoanueckoit cucreme xumudeckux snemeHToB [l 1. MenneneeBa u
cTpoeHust aromMoB. CTpoeHue MeTajuIoB. MeTtaimdeckass CBsI3b M MeTajUuIMndecKast
KpUCTAJUIMUECKAsl PEHIETKA. ODJIEKTPOXMMHUYECKUM psAn  HaIpPsHKCHUN METajnl JOB.
dusznyeckrue U XUMHUYECKHE CBOMCTBa MeTayuioB. O0IIMe criocoObl NOJIyUYEHUsI METAaJJIOB.
[ToHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CIHOCOOBI 3alIUTHI UX OT KOppo3uH. CIulaBbl
(cTanb, YyryH, JIOpaIIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U HPOMBIIIJIEHHOCTH.

IIlenounble MeTaIbl: MOJIOKEHUE B lleproanyueckol cUCTEME XUMHYECKHUX 3JIEMEHTOB
JI. . MeHnneneeBa; CTPOEHHE HX AaTOMOB; Ha XOXJA€HHE B mnOpupoae. PU3NUECKHE U
XUMHYECKHE CBOMCTBA (Ha IIpuMepe HaTpus U Kanusa). OKcuapl U TMAPOKCUIBl HATpUs U Ka
s, [IpuMeneHne meao4YHbIX METAJUIOB U UX COEIMHEHUIA.

[IlenouyHo3eMenbHbIE METAJUIBI MarHuv W KaJlbLMU: I10JI0)KEHUE B llepuoanueckon
cucreMe xumu4deckux 3iueMeHToB Jl. M. MenpaeneeBa; cTpoeHUEe UX aTOMOB; HAaXOXXICHHUE B



npupoae. PU3NUECKUE N XUMHUUYECKUE CBOMCTBA MAarHusl U KaJiblus. BakHeWIue COeIMHEHUS
KaJblus (OKCUJI, TUAPOKCHU, coyin). JKECTKOCTH BOABI U CIIOCOOBI €€ yCTpaHCHUSI.

Amomunuii: nosioxxenue B Ilepuoguueckoit cucreme xumuuyeckux snemeHtoB [, U.
MenpeneeBa; CTpOCHHE aToMma; HaxoXJIeHue B Impupoae. PuU3nmueckue U XUMHYECKHUE
CBOMCTBA amfoMuHUsL. AMGOTEpHBIC CBOMCTBA OKCHIA U THAPOKCHUIA ATFOMUHUSI.

Keneszo: monoxenue B Ilepmognueckoin cucreme xumuueckux »siemeHtoB JI. U.
MemnpeneeBa; CTpOCHHE aTOMa; HaX0XJIeHHe B npupoje. Pusnueckue u XUMHUUYECKHUE CBOMCTBA
xkene3a. Okcunapl, ruapokcuasl u coau xenesa(ll) m kenesa(lll), mx cocraB, cBoiicTBa u
MOJIy4eHHE.

XUMHYECKHUN 3KCIIEpUMEHT: O3HAaKOMJIEHHE ¢ oOpa3laMyd METaJIJIOB U CIUJIaBOB, UX
(puznyueckuMu CBOWCTBaAMH; H3YyYE€HUE PE3yJIbTaTOB KOPPO3UU METAIIIOB (BO3MOYKHO
UCIIOIB30BaHNUE BHUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJICHCTBUSI OKCHUJIA KaJIbIIUS U
HaTpHs C BOAOU (BO3MOXKHO MCIIOJIb30BAaHUE BUAECOMATEPUAIIOB); MCCIENOBAaHUE CBONCTB
>)KECTKOM BOJBI; IpoOIlecca TOPEHUs Kejie3a B KHUCIIO poae (BO3MOXXHO HMCIOJIb30BaHUE
BHJICOMATEPHUAJTIOB); IIPU3HAKOB MNPOTECKAHUS KAa4YEeCTBEHHBIX PpPEaKIUH Ha HOHBI
(Maruusi, Kajabllvs, aTIOMUHUS, ITMHKA, kene3a(ll) u xkeneza(lll), meau(ll)); nabmroae-
HHE U OMHCaHUE ITPOIIECCOB OKpAIlIMBAaHUS IUIAMEHU MOHAMHU HATPHUsI, KAJIUS U KaJIbIIH
(BO3MOYKHO HCHOJIB30BAaHHWE BHUAEOMATEPHUAJIOB); HCCIedoBaHUE aM(OTEpPHBIX CBOMWCTB
TUAPOKCHUJIA ATIOMUHUS U THAPOKCHIA IIMHKA; PEHICHUE SKCIEPUMEHTAIBHBIX 3aJ1ad MO
Teme «Baxknenne MeTasuibl 1 UX COEIMHEHUS.

XuMHA U OKpY:KaOIas cpeaa

HoBbie maTepuansl 1 TexHOJIOTUU. BenlecTtBa u MaTepuanbl B IOBCEAHEBHOM KU3HU
qeoBeKka. XUMHST W 3/I0pOBbE. be3ornacHoe HCHOJb30BaHHE BEIIECTB M XUMUYECKHUX
peaknuii B ObiTy. IlepBasi 1o MolIp NpU XUMHUYECKHUX OKOTrax M OTpaBieHUsIX. OCHOBBI
DKOJIOTH YECKOM TIPaMOTHOCTH. XHMHYECKOE 3arps3HEHHUE OKpPY KaloIller cpeabl
(openenbHass nommyctumas kKoHneHTpanus BernecTB — [1JIK). Ponp xumuu B pelieHUn
KOJIOTMYECKUX MPOOJIeM.

I[IpuponHbple HMCTOYHUKU YrIAEBOAOPOAOB (Yyrojb, TIPUPOAHBIN Ta3, HEPTH),
OPOJYKThI UX TepepadbOTKH, UX POJIb B OBITY U ITPOMBIIIIJIEHHOCTH.

XUMHUYECKUM OKCOEPUMEHT: U3ydeHHe oO0pas3loB MaTepualioB (CTEKJIO, CIJIaBbI
METAJJIOB, MOJIUMEPHBIC MAaTEPUAITBI).

MesknpeaMeTHbIe CBA3U

Peanuzanmuss MeEXIpeaIMETHBIX CBsI3ed OpuU U3YYEHUH XUMHH B 9 Kiacce
OCYIIECTBJIISIETCS Yepe3 UCMOIb30BaHHE KaK OOIINX €CTEeCTBEHHO-HAYYHBIX MOHSITUH, TaK U
MOHSITUU, SBJISTFOMIUXCSI CUCTEMHBIMH JISI OTJICIIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO
UKJIA.

OO01e ecTeCTBEeHHOHAYYHBIC TIOHSITUS: Hay4YHBIM (hakT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHaJiu3, CHUHTE3, KiaccuuKanus, TMNEePUOINY HOCTb, HAOIIOAEHUE, HDKCIIEPUMEHT,
MOJICTUPOBAHUE, H3MEPEHUE, MOJECIb, SBJICHUE, MNAPHUKOBBIU HA(PPEKT, TEXHOJIOTHs,
martepuanbl. PuU3MKa: MaTepusi, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIUI,
W30TOIBI, PaTHOAKTUBHOCTH, MOJICKYyJIa, DJJICKTPUYECKHU  3apsiji, MOPOBOJHHUKH,
HOJIYITPOBOJTHUKH, JTUIJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJO, O0BEM, arperaTtHoe
COCTOSIHME BEIIEeCTBA, I'a3, pacTBOP, paCTBOPUMOCTb, KpUCTAJLUINYECKasl peméTKa, CIIaBhbl,
(puznyueckre BENMMYUHBI, €IWHUIBI HU3MEPEHUS, KOCMHYECKOE MNPOCTPAHCTBO, ILJIAHETHI,
3BE3151, CoJTHIIE.

Buonorusi: ¢ortocuHTE3, abIxaHue, Owmocdepa, DIKOCHUCTEMA, MHHEpAJIbHBIC
yI0OpeHUsI, MUKPODJIEMEHTHI, MAaKPOAJIEMEHTHI, ITUTATEIHLHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpalibl, TOPHBIE IIOPOAbI, IIOJE3HBIC
HCKOIIa€MbI€, TOIJINBO, BOJIHBIE PECYPCHI.

3. INMIAHUPYEMBIE PE3YJBTATbBI OCBOEHUS YYEBHOI'O IPE/IMETA
«XHUMUSA»



JInyHOCTHBIE pe3yJIbTaThI

JInyHOCTHBIE pe3yJIbTaTbl OCBOCHUSI MPOTPaMMbl OCHOBHOI'O OOILIEro OOpa3oBaHUs
JIOCTHUTAIOTCS B XOJ€ OOyYeHUS XHUMHH B €JIWHCTBE YYCOHOW U BOCIHTATSIBHOU
nesitenbHOCcTH  OpraHu3aliid B COOTBETCTBHUM €  TPAJAUIHUOHHBIMH  POCCHUHUCKUMU
COILIMOKYJIBTYPHBIMH U JYXOBHOHPABCTBEHHBIMU ICHHOCTSIMHU, MPUHSITHIMH B OOIIECTBE
OopaBWJIaMU M HOPMaMH M[OBEJIGHUS W CHOCOOCTBYIOT mMpolieccaM CaMOIIO3HaHUs,
caMOpa3BUTHS U COLUAIIM3ALINU O0yUJarOIIUXCS.

JInuyHOCTHBIE PE3yJIbTAThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

Hampuomuueckozo socnumanus

LIEHHOCTHOIO OTHOIIEHHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, HUCTOPUYECKOMY H
HAY4YHOMY HAcCJIEJIUI0, MOHUMAaHMUs 3HAYCHUS XMMUUYECKOW HAYKH B KU3HU COBPEMEHHOTO
o01iecTBa, CIIOCOOHOCTH  BJIAIETh JOCTOBEpHOM wuHGpoOpmManmMer o nepeoBbhIX
JIOCTHKCHHUSIX U OTKPBITUSIX MHPOBOW M OTCUYSCTBEHHOW XWMHUH, 3aUHTECPECOBAHHOCTHU B
Hay4YHBIX 3HAHUSIX 00 YCTPOHCTBE MHUpa U OOIIIECTBa;

I'pasxcoanckozo eocnumanusn

MPEJICTABIICHUS O COLMAJIbHBIX HOPMaxX U MpaBUIaX MEXKIMYHOCTHBIX OTHOIIIEHUH B
KOJUICKTUBE, KOMMYHHKATUBHONW KOMIETECHTHOCTH B OOIIECTBEHHO MOJIC3HOMH, y4eOHO-
HUCCJIIE/IOBATEILCKOM, TBOPUECKOW M JPYTruX BHUAAX JIESITEIbHOCTHU; TOTOBHOCTH K Pa3HO
oOpa3HOW COBMECTHOM JICSITCIIbHOCTH TPH BBIIIOJIHCHUN YYEOHBIX, IMO3HABATCIBHBIX
3a71ad, BBINOJHEHUHU XHUMHUYECKUX DJKCIICPUMEHTOB, CO3JaHHUM YYEOHBIX MPOCKTOB,
CTpPEMJICHHUST K B3aMMOIIOHMMAaHHIO W B3aWMOIIOMOIIH B MOpollecce OITOH ydeOHOU
JIeSITeIbHOCTHU; TOTOBHOCTH OLICHUBATh CBOE IMOBEIACHHE U IMOCTYIKH CBOHUX TOBApHUILEH C
MO3HUIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIIEJICTBUM MOCTYIIKOB;

Hennocmu nayunozo noznanus

MHPOBO33PEHUYECKUX TIPEJICTABJICHHM O BEIIECTBE W XHMHYECKOW pPEaKIluH,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAayKH U COCTABJISIIOIIUX OCHOBY
JIUIsT TIOHUMAHUsSI CYMIHOCTH HAay4YHOW KapTHHBI MHpa; TPEJICTABICHUU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3AUMOCBS35IX YEJIOBEKa C IMPUPOJHOU CpEeoi, O
PO XUMHH B TIO3HAHUU dTHUX 3aKOHOMEPHOCTEM;

MO3HABaTEeIbHBIX MOTHBOB, HAIIPABICHHBIX HA IIOJYYE€HHE HOBBIX 3HAHUU TIO
XUMHH, HEOOXOTUMBIX IJIs1 OOBSICHEHUS HAOII0Ia€MBbIX ITPOIIECCOB U SIBJICHUM;

MO3HAaBaTEeIbHOU, WH(POPMAIIMOHHONW M YHTATEIbCKOW KYJIbTYpbl, B TOM 4YHCIIE
HaBBIKOB CAMOCTOSITEJILHOW PadOThl C y4E€OHBIMH TEKCTaMH, COPABOYHOM JUTEpaTypoHu,
JIOCTYITHBIMU TEXHUUYECKHUMHU CPEJICTBAaMHU HH(POPMAIIMOHHBIX TEXHOJIOTHU;

UHTEepeca K OOYyYEeHUIO ¢ MO3HAHHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K CaMOOOpa30BaHHUIO, MPOEKTHOW M HCCIEIOBATEIbCKOM AEATEIHLHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPABJIICHHOCTH U YPOBHS OOy4YEeHUS B JaJIbHEHUIIIEM;

Dopmuposanus Kyabmypol 300p06ba

OCO3HaHUsI IIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOIIIEHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUS IMOCICIACTBUN U HEOPUSITUS BPEIHBIX
OpuBblYeK (yroTpeOseHusl aJIkoroJsi, HAPKOTUKOB, KypEeHHUs ), HEOOXOIMMOCTHU COOIIIoAe-
HUS TIPaBUJI O€30MAaCHOCTU TIpU OOpallleHuH C XUMUYECKHMH BeHIeCTBAMU B OBITY H
pealbHOM KU3HU;

Tpyoosozo éocnumanusa

WHTEpeca K IPaKTHUYEeCKOMY H3y4YeHHIO Ipodeccuil U Tpyaa pa3 JMYHOTO poja,
YBOXXCHHE K TPYyJAy U pe3yiabTaTaM TPYJOBOW NESITEIbHOCTH, B TOM YHCIIE Ha OCHOBE
OPUMEHCHHS NPEJIMETHBIX 3HAHHUH ITO XUMHWH, OCO3HAHHOTO BBIOOpA WHIUBHIYATHHOMN
TPACKTOPHUH TIPOJIOJ )KEHHUsI 0Opa30BaHUsI C YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHO-
CTH K XMMHH, OOMIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH; yCIIEeITHOU MpodeCcCuOHaTBLHON
JICSITEIbHOCTA Y  Pa3BUTHUSI HEOOXOAMMBIX YMEHHI;, TOTOBHOCTH aJIaliTUPOBATHCS B
npodeccruoHanbHOM cpene;

JKonozuueckozo gocnumanus



AKOJIOTHUYECKH 11€J1€CO00PAa3ZHOr0 OTHOIICHUS K MPUPOJIC KaK UCTOUYHUKY >KU3HHU
Ha 3emiie, OCHOBE €€ CYyIeCTBOBaHMsI, IOHUMAaHUS LIECHHOCTH 3JO0POBOT0 U 0€301aCHOro
oOpa3a IKH3HH, OTBETCTBEHHOIO OTHOIICHUS K COOCTBEHHOMY (U3HUECKOMY |
IICUXUYECKOMY 3JI0POBbIO, OCO3HAHHUsI II€HHOCTH COOJIIOJEHHUsI MpaBWI O€30MacHOro
MOBEACHHUS TIPU pabOTe C BEIUIECTBAMH, a TAKXKE B CUTYyaIlHsIX, YTPOXKAIOIIHUX 3/I0POBBIO U
JKU3HU JTIOACH;

CIIOCOOHOCTH NOPHUMEHATH 3HAHUS, IOJydaeMbI€ IIPU H3YUYCHUH XHUMUU, IS
pellIeHus 3a/4a4, CBSI3aHHBIX C OKpY’Karolleil Npyu poAHON CpeloH, MOBBIIIEHUS YPOBHS
9KOJOTUYECKOU KYJIbTYPbl, OCO3HAHUS TJI0O0ATBHOTO XapaKTepa IKOJIOTHYECKUX ITpodiiem
U IIyTeH UX pelIeHUs] HOCPEACTBOM METOJI0B XHUMUU;

SKOJOTHYECKOT0 MBINUICHHUS, YMEHUSI PYKOBOJICTBOBATHCSI MM B II03HABATEIIBHOM,
KOMMYHMKAaTUBHON U COLIMAJIbHON MpPaKTHUKE.

MeTanpeaiMeTHbIe pe3yJbTaThl

B cocraBe MeTanpeaMeTHBIX  pe3yJbTaTOB  BBIAEISIIOT  3HAYUMBbIE IS
(opMupoBaHUss MHPOBO33pPEHUs OOIIEHAy4YHbIC TOHATHUS (3aKOH, TEOpHs, IPUHIIUIIL,
rurore3a, (axT, cucTema, OpoIecc, SKCOEPUMEHT M [Ap.), KOTOPHIE HCIIOIb3YIOTCS B
€CTECTBEHHOHAYYHBIX YYEOHBIX MpeJIMEeTaxX M MO3BOJSIIOT HAa OCHOBE 3HAHUM U3 ITHUX
npeaMeToB (QOpPMHUPOBATH IIPEJCTABICHUE O IICJIOCTHONW HAy4YHOW KapTHHE MHUpa, U
YHHUBEpPCaJIbHbIC y4yeOHbIe JAEUCTBUS (mo3HaBaTenbHbBIE, KOMMYHHUKAaTHUBHBIE,
pEryJsiTUBHBIE), KOTOpHbIE o0ecrneynBaroT dbopmupoBanue TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO U OCYIIECTBIICHUIO YUeOHOU AesITETbHOCTH.

MertanpeaMeTHbIE pe3yJibTaTbl OCBOGHUsI 00pa30BaTEIbHOM HNpPOrpamMMbl 110 XMMHUU
OTpaXkaroT OBJIAJIEHUE YHUBEPCAIbHBIMHU IMO3HABATEJIbHBIMHU JICHCTBUSIMH, B TOM YUCJIE:

baszosvimu nocuueckumu deiicmeuamu

YMEHHEM HCIIOJIb30BaTh HPUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPU OCBOCHUHW 3HAHUWM:
PacKpbIBaTh CMBICIT XHUMHUYECKHUX TIOHIATUH (BBIICIATh HX XapakTE€pHBbIE NPU3HAKH,
yCTaHaBJIUBAaTh B3aUMOCBSI3b C APYTUMU TMOHSTUSMU), UCTIOJB30BATh MOHSATUS IJISI OOBsIC-
HEHUS OTJCIbHBIX (AKTOB ¢ SIBJICHUW; BBIOMpATh OCHOBAHUS W KPUTEPUU JUISA
KJTacCU(UKAIIUU XUMHYECKHUX BEIIECTB M XUMHUYECKHUX PEaKIHui; yCTaHaBIUBaTh
OPUYHUHHOCJIEJICTBEHHbBIE CBSI3U MEXJy OOBEKTaMU HW3y4YE€HUS; CTPOUTH JIOTHYECKHE
paccyxaeHuss (MHAYKTUBHBIE, JIGAyKTUBHBIE, [0 aHAJIOTHMH); JAejaTh BBIBOJILI U 3a-
KJIFOUCHUS;

YMEHUEM [OpPUMEHSATh B Mpollecce IIO3HaHUsS NOHATUSA (OpeIMEeTHhIE WU
METalpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJICNIH, WCIIOJIb3YEMBIE B XHUMMHH,
npeoOpa3oBbIBaTh IIMPOKO TIPUMEHSIEMbIE B XHUMHUU MOJICIIbHBIC TIPEACTABICHUS —
XUMHYECKUN 3HAaK (CHMBOJI AJIEMEHTa), XUMHU4YecKasi popmMyiia U ypaBHEHHUE XUMHUYECKOMU

pe€akmmn — IIpUu PCHICHUHU y‘-IeGHOHOBHaBaTCJIBHBIX 3aga4d; C y‘-IéTOM OTUX MOACIBHBIX
Hpe)ICTaBJ'IeHI/If/'I BBIBJIATE M XapaKTCPU30BaATh CYHICCTBCHHBLIC IIPU3HAKU HN3YyYaCMbIX
OOBEKTOB — XHMHUYCCKUX BCIIICCTB MW XHMMHYCCKUX peaKHHﬁ; BBIABIIATH O6IJ_II/IC

3aKOHOMEPHO CTH, NOPUYUHHO-CJIEJICTBEHHBIC CBSI3H W TIPOTHBOPEYUS B H3ydaeMbIX
nporeccax U SBJICHUSIX; MpearaTb KPUTEPUHM JUIS BBISIBJICHUSI 3TUX 3aKOHOMEPHOCTEN
U  TPOTHBOPEYHM; CAMOCTOSATEIBHO BBIOUpPATh CIIOCOO pemnieHus ydYeOHOW 3ajadu
(cpaBHUBaTh HECKOJIBKO BapUaHTOB PEIICHUS, BHIOUpATh HAaNOOJIee MOIXOASAIINN C YYETOM
CaMOCTOSITEIIFHO BBIJICTICHHBIX KPUTEPHUEB);

bazosvimu uccnedogamenvckumu delicmeuimu

YMEHHEM HCIOJb30BaTh IIOCTABJICHHBIE BOMNPOCHI B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS, a4 TaKX€ B KAdeCTBE OCHOBBI JUII (DOPMHUPOBAHUS THUIIOTE3bI MO TMPOBEPKE
OPaBUIBHOCTHU BBICKA3bIBAEMBIX CY)KJICHUM;

npuoOpeTeHne omnbiTa MO IUIAHUPOBAHHUIO, OpPraHU3alud U  MOPOBEICHUIO
YYEHUYECKUX APKCIEPUMEHTOB: YMEHHE HAOJI0/IaTh 3a XOJIOM IIPOIecca, CAMOCTOSATEIIHLHO




MPOTHO3UPOBATH €ro pe3yJbTaT, POPMYIUPOBATH OOOOIIEHUS U BBIBOJABI MO pe3yJibTaTaM
MPOBEAEHHOIO ONbITA, UCCIENOBAHUSA, COCTABIISITh OTYET O HPOASIIaHHON padoTe;

Pabomoii ¢ unghopmauei

YMEHHEM BbIOMpATh, AaHAJIW3UPOBATh U HUHTEPHPETUPOBATH HHMOPMALUIO
pa3uYHBIX BHUAOB W (OpM TIPEACTABIICHUs, IMOJy4YaeMylO M3 pa3HbIX HCTOYHUKOB
(Hay4yHO-TIOIyJISIpHAsl JIMTepaTypa XHUMHUYECKOI'O COJEprKaHWs, CIPaBOYHBIE HOCOOUs,
pecypcel HMHTepHeTa); KPUTHYECKM OLIEHMBAaTh HNPOTHBOPEYUBYIO M HEIOCTOBEPHYIO
nuHGOPMAIIHIO;

YMEHHUEM NOPUMEHSTH Pa3jIudHbIC METOJbl W 3allpOChl IIPH II0 UCKE U OTOOpE
HH(OPMALIMU U COOTBETCTBYIOIINUX JTAHHBIX, HEOOXOAUMBIX sl BBIIIOJHEHHUS] YYE€OHBIX U
MO3HABAaTEIbHBIX 3a7lad OIPEAEJIEHHOTO THMA; IPHOOpEeTeHHe omnbiTa B 00JacTu
HUCIIOJIB30BaHUsA  HMH(POPMALIMOHHO-KOMMYHMKAaTUBHBIX  TEXHOJIOTUH,  OBJIaJ€HHUE
KYJIbTypOu aKTUBHOI'O UCHOJIb30BaHUs pa3In4YHbBIX HOUCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMaJIbHYIO (GOpMy MHOpeAcTaBJI€HUsT HWH@popMauuu U
WJUTIOCTPUPOBATh pelIaeMble 3a/1a4M HE CJIOKHBIMU CX€MaMH, JUuarpamMmmMaMu, ApyruMu
dopmamu rpapuKuu X KOMOHUHAITUSIMH;

YMEHHEM  HWCHOOJIb30BaTh HW  aHAJU3UPOBaTh B  [OpoIecce y4YeOHOW U
HUCCIIEeN0BATEIbCKON  AESTEIIBHOCTH HMHMOPMALIMIO O BIUSHUU IPOMBIIIJIIEHHOCTH,
CEJIbCKOT'O XO3sIMICTBA U TpaHCHOPTa HA COCTOSIHUE OKPY KaIOIleH MPUPOIHOMN Cpeibl;

YHuusepcanbnoiMu KOMMYHUKAMUGHLIMU_QelicEUAMU

YMEHHEM 3aJlaBaTh BONPOCHI (B XOJI€ AHAJIOTa HW/WIM AUCKYCCHH) IO CYIISCTBY
oOcyxzaemMoil TeMbl, (POpMYIHPOBATH CBOU MPENJIONKEHHUS OTHOCHUTEIBHO BBIIIOJHEHUS
OpeUIOKEHHOM 3a/1a4M;

NPUOOpETEeHNE OMbITa MPE3EHTALMU Pe3yJIbTAaTOB BBIMNOJHEHUS XHUMHYECKOTO
3KcrepuMeHTa (J1adopaTOpHOTO OIbITa, J1adopaTOpHOM pabOThl MO HCCIIEIOBAHUIO
CBOICTB BEIIECTB, YYE€OHOT'O IPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEpPCTHHKAMHM IIO3HaBaTE€IbHOU WU
HUCCIIEeN0BATEIbCKON AESITEIBHOCTH MPU PEIIEHHUM BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE
yuéra OOIIMX HHTEPECOB M COTrJAacoBaHUs NO3UIUN (0OCYyXIeHHs, OOMEH MHEHUSIMHU,
«MO3TOBBIE HITYPMbI», KOOPJAWHALIMSI COBMECTHBIX JIEMCTBUM, ONpPENEIICHUE KDUTEPUEB T10
OII€HKE Ka4yeCTBa BBITIOJTHEHHOU pabOTHI U JIp.);

Yuueepcanvnvimu peynamugHolmu 0eicmeuamu

YMEHHUEM CaMOCTOSITEIbHO OIPEeAessiTh LeNu JAE€ITEJIbHOCTH, ILJIaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJUPOBATh M IIPU HEOOXOJHUMOCTH KOPPEKTHPOBAThH CBOIO
JeATENbHOCTh, BBIOHMpaTh Haubosiee 3(PPEeKTUBHBIE CHOCOOBI PEIICHUS Y4YE€OHBIX U
MO3HABaTEJIBHBIX 3a/1a4, CaAMOCTOSITEJIBHO COCTABJIATH WM KOPPEKTHUPOBATH IIPEIIIO-
KEHHBIU aJITOPUTM AEUCTBUU NPU BBINOJHEHHUHN 3aJIaHUN C YYETOM HNOJIYYEHHSI HOBBIX
3HAaHUHU 00 HM3ydaeMbIX OOBEKTaX — BEIECTBaX U PEAKLMIX; OLIEHHBATh COOTBETCTBUE
HOJIyYE€HHOI' O pe3yJibTaTa 3asiBJICHHOM 11eJIU;

YMEHHEM HCHOJIb30BaTh W aHAJIW3UPOBATh KOHTEKCTHI, MPEAJaracMble B yCJIOBUM
3aJaHUH.

IIpeameTHBIE pe3yJIbTATHI

8 KJ1ace
K koHIly 00y4yeHust B BOCBMOM Kiacce 00y4aromuics HayqyuTcs:

— pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX MOHATHUN: aTOM, MOJIEKYJa, XUMHUUECKUN SJIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOIHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHasi M MOJIEKYJsIpHAsh Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJSIpHas
Macca, MaccoBasi JIOJNsI XUMHUYECKOTO JJIEMEHTa B COCAUHEHHH, MOJSPHBIA O0BEM, OKCHI,
KHCIIOTa, OCHOBaHHUE, COJb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb OKUCICHUS, XUMHYECcKas
peakiusi, Kiaccu(UKAIMs PEakuil: peakliud COSAWHCHHS, PEAKINH PA3JI0KCHHS, DPEaAKIIHH
3aMEINICHHS, PeaKIiu OOMEHa, 9K30- U DHJIOTEPMHUUYECKUE PEaKIH; TeIUIOBOM A (PeKT peakiuu;



SIPO aTOMa, SIEKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTaIb, pauyc aroMa, XUMHUIeCKasi CBA3b,
MoJIApHAasl U HEMOJspHas KOBaJCHTHAas CBs3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBas J10Jisl BEIIecTBa (IIPOLICHTHAs! KOHLIEHTPAIHs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHH (CM. M. 1) U IPUMEHATH 3TH
MOHATHS TIPU ONMCAHUU BEIIECTB U MX MPEBPALLICHHIA;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIHMKY [UIsl COCTaBi€HHUS (DOpPMYN BELIECTB M YypaBHEHUI
XUMHUYECKHUX PEaKIIHii;

OIpEJIeNIATh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHEHMSX; CTEICHb OKHCICHHS
9JIEMEHTOB B OMHAPHBIX COCTUHEHMSAX; MPUHAIJICKHOCTh BEIIECTB K ONPENEIEHHOMY KiIaccy
coeuHeHMi o popMynam; BUJ XUMUYECKOM CBSI3U (KOBaJIEHTHAs! M MOHHAs) B HEOPTaHUYECKUX
COCMHEHUSIX;

packpsiBaTh cMbici [leproauueckoro 3akona J{. M. MenneneeBa: 7eMOHCTpUPOBATh IOHUMaHUE
MEePUOJNYECKON 3aBHCHUMOCTH CBOWCTB XHMHUYECKHUX OJJIEMEHTOB OT HX IIOJIOKCHHUS B
[lepuonuyeckoil cucreMe; 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHUS, 3aKOHa ABOTaJpo; OMKUCHIBATh U XapaKTePU30BaTh TAOIUUHYIO
dopmy Ileproanyeckoil CHUCTEMBl XHMHYECKHX ODJIEMEHTOB: pPAa3JIM4aTh IOHATHUS «IJIaBHAs
noarpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpymma)y, maneie u O6onbliue MepUoOIbI;
COOTHOCHTH 0003HaueHMs, KOTOpble HMeoTcs B Tabmume «llepumogmueckas cucrema
xumuueckux saemeHTtoB J[. . MenjeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XHMMHYECKHX OJJIEMEHTOB (COCTaB M 3apsija  sapa, oOIIee YHCIO 3JIEKTPOHOB U
pacnpesiesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCcu(UIIMPOBATh XMMHUYECKHIE HJIEMEHTHI; HEOPTaHMYECKHE BEUIECTBA; XUMUIECKAE PEaKIIUU
(0 4MCITy ¥ COCTaBY YYacTBYIOLUX B pEaKLUU BEIIECTB, 10 TEIIIOBOMY 3D (PEKTY);
XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEp)KJas ONMUCAaHHE TMPUMEPAMHU  MOJEKYISPHBIX  YpPaBHEHHH  COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIU;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KauyeCTBEHHOIO COCTaBa;
BO3MOYXHOCTH MPOTEKAHHS XUMUYECKUX MTPEBPAILLEHUI B pa3IUYHBIX YCIOBUSX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XMMHUYECKOr0 3JIEMEHTa M0 (OpMyJie COEAMHEHHUS; MACCOBYIO JOJIO BELIECTBA B PacTBOPE;
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIINN;

IIPUMEHSATh OCHOBHBIE ONIEPALMU MBICIIUTENILHON AEATEIbHOCTH — aHaJIU3 U CUHTE3, CPaBHEHHUE,
0000111eHre, CUCTEMAaTU3alUIO, KIacCU(UKALUIO, BBISABICHHE MPUUYNHHO-CIIEACTBEHHBIX CBs3ei
— JUIS U3YyYEHHs] CBOMCTB BEIIECTB M XMMHYECKHX PEAKIWH; €CTeCTBEHHO-HAYYHBIE METOIbI
MO3HaHUs — HaOMIoJleHHe, W3MEpPEeHHe, MOJICIUPOBAHUE, OSKCIEPUMEHT (pealbHbIil U
MBICJIEHHBIH);

CJIeZIOBaTh MpaBHJIaM I0JIb30BaHUSI XUMUUYECKON MOCYI0N U TaOOpaTOPHBIM 000pYI0BaHHEM, a
TaKXke MpaBuiiaM OOpallleHus C BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU 11O BBITOJHEHHIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJYUYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BomopoAa M KHCIIOpOJa), NMPUTOTOBJICHUIO PAcTBOPOB C OMNpEAETIEHHONH MaccoBOW oieit
pacTBOPEHHOTO BEMIECTBA; IUIAHUPOBATH W TPOBOJNUTH XHUMHYECKHE OSKCIIEPHUMEHTHI 10
pacro3HaBaHMIO pAcCTBOPOB IIEJOYeH M KHCIOT C TIOMOIIBI0 HHAMKATOPOB (JIAKMYC,
(dhenondTanenH, METHIIOPAHXK U IP.).

9 kJacc

K koHIly 00y4yeHus B 1eBATOM Kiacce 00ydaromuics HayqyuTcs:

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKHUX TMOHSATHIA: XMMHYECKHH 3JI€MEHT, aTOM, MOJIEKYJa,
MOH, KaTHOH, AaHHWOH, TPOCTOE  BEIIECTBO, CJOXXHOE  BEIIECTBO,  BAJICHTHOCTH,
ANIEKTPOOTPUIATEILHOCTD, CTEIICHb OKHCIEHHS, XUMHUYECKas pEeakIus, XUMHYEeCKas CBS3b,
TeTI0BOM 3(peKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pACTBOP; NEKTPOIHUTHI, HEAIEKTPOIUTHI,
ANIEKTPOJIUTUYECKAs] TUCCOLMAINSA, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOe



paBHOBecHe, OOpaTHUMbIE W HEOOpaTUMble pEaKUUH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKuuu, OKHUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE, aJUIOTPOMUS,
aM(OTEepHOCTh, XUMUYECKas CB3b (KOBAJICHTHAS, UOHHAS, METAJUIMYECKast), KPUCTATUINIECKast
pemérka, KOppO3Usi METaJUIOB, CIUIaBbl; CKOPOCTh XHMHUYECKOH peakluu, MpeaesbHO
nonyctumast konrentpanus (IIIK) Bemecrsa;

WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHATH 3TH MOHATUS [IPU
OIMCAaHUU BEUIECTB U UX MPEBPALLEHUM;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUIsl COCTaBi€HHUS (DOpPMYNT BEIIECTB M YypaBHEHUI
XUMHYECKHUX PEaKIIHii;

OIpEAEIATh BAJEHTHOCTh M CTENEHb OKHUCICHUS XMMMUYECKHUX JJIEMEHTOB B COEIUHEHUSX
Pa3IMYHOIO COCTaBa; IPHUHAJUIEKHOCTb BELIECTB K OINPEAEIEHHOMY KJIAcCy COEAMHEHUH IO
dbopMynaM; B XUMUYECKOUN CBSI3M (KOBaJIEHTHAs!, MOHHAs, METa/NINYeCcKasi) B HEOPraHUIEeCKHX
COCAMHEHUSX; 3apsj MOHA MO XUMHUYECKOW (hopmyse; XapakTep cpelbl B BOIAHBIX PacTBOPAx
HEOPraHUYECKUX COCAUHEHU, TUI KPUCTAINIMYECKON PEIIETKH KOHKPETHOTO BEIlECTBA;
packpsiBaTh cMbicn Ilepuogmueckoro 3akona JI. M. MenpgeneeBa M JOE€MOHCTPUPOBATH €T0
[IOHMMAaHME: ONMCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy llepuoanueckoil cucreMsl
XUMHUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «rJ1aBHas moAarpynmna (A-rpymmna)» U «mobodHas
noarpynna (b-rpynmna)», Mansle W OOJbIIME MEPUOIbI; COOTHOCUTH O0O3HAUYEHHS, KOTOpHIE
UMEIOTCA B TEPUOJUYECKON TabiuIe, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj A1pa, oOlIee YUCIO MIEKTPOHOB U PacIpe/leIeHUe UX
IO 3JIEKTPOHHBIM CJIOSIM); OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB
U UX COEJUHEHHM B Ipejenax MajiblX MEpUOOB U INIaBHBIX MOATPYIIl C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIUPOBATh XUMUUYECKUE AJIEMEHThI; HEOPraHUUECKHUE BEILECTBA; XUMUUYECKUE PEAKIINU
(Mo uucIy M COCTaBy Yy4YacTBYIOIIMX B pEaKLUUU BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo
M3MEHEHMIO CTeTeHEH OKUCIICHUS XUMUYECKHX 3JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIME M CHEUPUUECKUE XUMHUYECKUE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEILIECTB, MOJTBEPK/Iasi ONMMCAHUE NTPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YpaBHEHU
COOTBETCTBYIOIIMX XMMHUYECKUX PpEaKUMH; &) COCTaBISATh YPaBHEHHUS DIIEKTPOJUTHYECKON
JUCCOLMAIMU KHUCIIOT, LIEJIoYed M COJIeH; MOJIHbIE M COKpAIEHHBbIE YPAaBHEHUS pEaKIMi
HMOHHOT0 0OMEHA; YpaBHEHUS pPeakLui, MOATBEPKAAIOLINX CYIIECTBOBAaHUE T€HETUUECKOH CBA3H
MEX/1y BEIIeCTBAMHU Pa3IMUHBIX KJIACcCOB;

PacKpbIBaTh CYIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI IIOCPEICTBOM COCTABICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

MIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS; BO3MOXKHOCTHU MPOTEKAHUS
XUMHYECKUX TPEBPAIICHUN B PA3IUYHBIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILECTB; MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa Mo (opMylie COEIMHEHHUS; MAacCOBYIO JOJIO0 BELIECTBa B PacTBOPE;
IIPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peaklnuu;

ClIeIoBaTh MpaBUJIaM IMOJIb30BAHMSI XUMUYECKOU MOCYA0M U J1JaOopaTOpHBIM 000pYy/I0OBaHUEM, A
TaK)Xe MpaBuiiaM 00pallleHus ¢ BEUIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMH 10 BHIMOJIHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO TOJYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTrIeKucioro rasa);

IIPOBOAUTH PEAKIMM, MOATBEPKIAIONINE KAYECTBEHHBI COCTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOPUAOPOMUA-, MOAWMI-, KapOoHaT-, ¢ocdar-, cUIUKaT-,
cyiabdaT-, THAPOKCHA-WOHBI, KAaTHOHBI aMMOHHS W HOHBl HM3yYEHHBIX METaJUIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OTI€pPAIlK MBICIUTEIBHON JeSITENbHOCTH — aHAJU3 U CUHTE3, CPaBHEHUE,
0000111eHNe, cUCTeMAaTH3aluIO, BBISIBJICHHE MPUYMHHO-CIIECTBEHHBIX CBS3eH — /ISl M3Y4YEHUS
CBOMCTB BELIECTB M XUMHYECKHMX PpEaKLMH; €CTECTBEHHO-HAay4yHbI€ METOJbl IO3HAHUSI —
Ha0II0IcHNE, U3MEPEHNEe, MOICTTUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



4. TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEAMETA «XUMMUSD»

8 KVIACC
Ne KonuuecTBo uacoB OcHOBHBIE BUbI JEATEIBHOCTH DIEeKTPOHHBIE
n/n | HaumeHoBan o0yJaromuxcs (mudpoBkIc)
M€ PasienoB | Beer | Koutp | [IpakT oOpa3oBareibH
U TEM o _ _ bIC
MIPOrpPaMMBbI paGor | pa6 pecypchl
Bl
Paznen 1. IEPBOHAYAJIBHBIE XUMWYECKUWE IMTOHATHU A
1.1. | Xumus — 5 2 PackpbIBaTh CMBICI H3y4aeMbIX MTOHSATHIA; https://educont.r
BaKHAS PackpbiBaTh pojib XUMHH B IPUPOJIC U JKU3HU | U/- KaTajor
o0nacTb YenoBeKa, e€ CBs3b C IPYTUMU HayKaMu; 1 (poBoro
€CTEeCTBO3HA 00pa3oBaTenbHO
HUS U ro KOHTCHTA.
MPAKTUYECKO
i
NEeSITEIbHOCT
1 YeJIOBEeKa
1.2. | BemiecrBa 15 1 Pasnuuath Gu3HUECKUE U XUMUYECKHE https://educont.r
u SIBIICHUSI, OOBSCHATH UX CYIIHOCTh C TOUKH u/- karamor
XUMHUYCCKHE 3peHUsI aTOMHO-MOJICKYJISIPHOTO YUCHHUS; 1 (poBOTO
peaxkuuu Omnpenensth NpU3HAKU XUMHUECKUX peakluid, | 00pa3oBaTeIbHO
YCIIOBUS UX MMPOTCKAHHUS, ro KOHTCHTA.
OOBACHATH CYLTHOCTh (PU3NUECKUX U
XUMHUYCCKHX SBJICHHH C TOYKU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHUS;
KnaccudunmpoBaTh XUMHUECKUE PEAKITUN
(M0 YKCIy ¥ COCTaBY pearupyronmx u
00pa3yromuxcs BEMECTB);
CocraBnatb GopMyIibl OMHAPHBIX BEIIECTB 1O
BaJICHTHOCTH M ONPEENSTh BaIECHTHOCTH 11O
(dhopmynaM BelecTs;
Wtoro no pazneny | 20 1 2

Paznen 2. BAXXHEN

IIME ITPEJACTABUTEJIM HEOPTAHUYECKHNX BEIIECTB

2.1.

Bosnyx.
Kucnopon.
[TonsiTre 06
OKCHaX

5

1

XapakTepu3oBath (OMUCHIBATh) COCTAB
BO3TyXa, PU3NICCKUE H XUMUICCKHE
CBOMCTBA KHCIIOPO/Ia, CIIOCOOBI €T0
MOJTYYCHUsI, IPUMEHEHUE W 3HAUYCHUE B
MIPUPOJIC U )KU3HU YETOBEKa,

CpaBHHMBATh PEaKIIUU TOPEHUS U MEIJICHHOTO
OKHCIICHHUS;

CobGupats mprOOPHI TSI TOTYyUEHUS
KHUCJIOpO/ia (BBITECHEHUEM BOJBI U BO3/1yXa);
Pacmo3HaBaTh ONBITHBIM ITYTEM KHUCIIOPOI;

https://educont.r
u/- karasor

1 (poBoro
o0pa3oBaTenbHO
ro KOHTEHTA.




Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY TS
cocTaBlieHUs (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX
peaKkuuii C y4aCTUEM KHUCIOPOJA;

2.2. | Bogopon. 5 1 Xapaktepu3oBaTh (onuceIBaTh) pusuueckue | https://educont.r
[MousiTre o Y XMMHYECKHE CBOWMCTBA BOJIOPOAA, CIIOCOOBI | U/- KaTasor
KHCJIOTax €ro MOJIy4eHHsI, TPUMEHEHHE; U(PPOBOTO
U COJISX Cobupats mpubop AJIs MOTYYSHHS BOJOPOIa; | 00pa3oBaTEIbHO

Hcnonp30BaTh XUMUYECKYHO CHMBOJIMKY JUISL | TO KOHTCHTA.
cocTaBlieHUs (POPMYIT BEIIECTB,

MOJICKYJISIPHBIX YPaBHEHUH XUMHUYECKUX

peaKkuuii C yyacTUEM BOAOPOLA;

2.3. | Konnuectse | 4 BBIUKCIISITE MOJIIPHYIO MAcCy BEIIECTB; https://educont.r
HHBIC KOJIMYECTBO BEIIECTBA, 00BEM rasza, Maccy u/- katamor
OTHOIIICHHUS B BEIIIECTBA; U(PPOBOTO
XUMHU [TpoBoAUTH pacyEThl MO YpaBHEHUSAM 00pa3oBaTeIbHO

XUMHAYECKHX PEaKIUii: KOJIHYeCcTBa, 00bEMa, | o KOHTCHTA.
MacChl BEIECTBA 110 U3BECTHOMY KOJIHYECTRBY,

00bEMY, Macce PeareHTOB WU MPOTyKTOB

peakuum,

2.4. | Bona. 5 1 Xapakrepu3oBaTh Gpu3HuecKue u xumuueckue | https://educont.r
PacTtBOpBI. CBOWCTBA BOJIbI, €€ POJIb KaK PaCTBOPUTENS B | U/- KaTaior
[TonsTue 06 MPUPOIHBIX MIPOIIeccax; UPPOBOTO
OCHOBaHHSX CocraBnsTh ypaBHEHHS] XUMUYECKUX 00pa3oBaTeIbHO

peakuuii ¢ y4acTueM BOJBI; ro KOHTEHTA.
OOBACHATH CYIIHOCTh YKOJOTUYECKUX

npo0JieM, CBS3aHHBIX C 3arpsI3HEHUEM

MPUPOJHBIX BOJI, CIOCOOBI OYUCTKH BOJIBI OT

npuMeceii, Mepsbl 10 OXpaHe BOJ OT

3arpsI3HCHUS;

2.5. | OcHOBHBIE 11 1 1 Knaccuduiuposars nzydaembie Bemiecta mo | https://educont.r
KJIacChI COCTaBY U CBOICTBaM; u/- karamor
HEOpraHnyec CocraBnarb popMyibl OKCUA0B, KUCIOT, 1 (ppoBoro
KHX OCHOBaHHM, COJICH U Ha3bIBaTh UX IO 00pa3oBaTeTbHO
COEJIMHEHUI MEXYHAPOAHOW HOMEHKIIATYPE; ro KOHTEHTA.

Wtoro no pazneny | 30 1 4

Pazzen 3. IEPUOJUYECKUN 3AKOH 1 TTEPUOJIMYECKA I CUCTEMA XVMUYECKUX
OJIEMEHTOB .M. MEHAEJIEEBA. CTPOEHUE ATOMOB. XUMHWYECKA CBA3b.
OKUCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE PAEKITNN.

3.1.

Ilepnonuuec
KUH 3aKOH U
Ilepunonuuec
Kasl cuctema
XUMHYECKHUX
3JIEMEHTOB
a. 1.
Meunpgene—en
a. CtpoeHue
aToMa

7

1

PackpbiBaTh CMBICII IEPUOANYECKOTO 3aKOHA;
[Tonumars cyiiecTBOBaHUE MEPUOTNYECKON
3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX
3JIEMEHTOB (U3MEHEHHE PaInyCOB aTOMOB U
JIEKTPOOTPHUIIATEILHOCTH) U UX COCTMHEHUI
OT TOJIOKEHHUS B IEPHOIUUECKON CUCTEME U
CTPOEHHMS aTOMa;

VYcTaHaBIMBATE CBSA3b MEXK/Y MOJI0KEHUEM
2JIEMEHTA B IIEPUOANUYECKON CUCTEME U
CTPOEHHUEM €ro aToma (CoCTaB U 3apsa sapa,
o0I111ee YnCIIo 3JIEKTPOHOB U paclipeieieHue
UX I10 IEKTPOHHBIM CIIOSIM);

https://educont.r
u/- karajor
1u(poBoro
o0Opa3oBaTenbHO
ro KOHTEHTA.




3.2. | Xumuueckas | 8 1 OmnpenensiTh BUJ XUMHUECKOU CBS3H B https://educont.r
CBSI3b. COEIUHEHNU; u/- xataaor
OKHCIUTENb OmnpenensaTh CTeNeHb OKHUCICHUS UG pPOBOTO
HO- XUMHYECKOTO dJIEMEHTa 10 (hOpMYyJie ero 00pa3oBaTeNbHO
BOCCTaHOBHT COCIMHCHUS; ro KOHTEHTA.
eJIbHBIC Ornpenenars 37eMeHT (BEIIECTBO) —
peaKium OKHCJIUTEITb U 3JIEMEHT (BEIIECTBO) —

BOCCTAHOBHUTEIIb;

Hroro no pazgeny: | 15 2

PesepBHOeE Bpems 3

OBIIEE 68 4 6

KOJIMYECTBO

YACOB I1O

I[TPO'PAMME

9 KVIACC

Pasznen 1. BEHIECTBO U XUMHNYECKUE PEAKIIMN

1.1. | IloBropenue |5 KrnaccuduiupoBars 1 Ha3bIBaTh https://educont.r
u HEOpPraHMYECKHE BELIECTBA H3YUYCHHBIX u/- xaranor
yriay6rneHue KJIACCOB; 1 poBoro
3HAHUU OmnuceIBaTh 001IME XUMUYECKHUE CBOMCTBA 00pa3oBaTenLHO
OCHOBHBIX BEILECTB PA3JIMYHbIX KJIACCOB, MOATBEPKIATh | [0 KOHTEHTA.
paznenoB CBOMCTBA MPHMEPAMHU MOJICKYIISIPHBIX
Kypca 8 YPaBHEHUI XUMHYECKUX PEAKIIHIA;

KJacca Ormpenensth BUI XAMUYIECKOM CBSI3H U THII
KPHUCTAIIMYCSCKON PeHIETKH BEIeCTBA

1.2. | OcHOBHBIE 4 Knaccudunuposats xumuueckue peakiu o | https://educont.r
3aKOHOMEPH Pa3IMYHBIM MPU3HAKaM; Y CTaHABIMBATh u/- xaraior
oCTH 3aBHCUMOCTh CKOPOCTH XHMHUECKOH peakiuuu | HudpoBoro
XAMHYIECKHX OT pa3IH4YHbIX (PAKTOPOB; 00pa3oBaTebHO
peaxImi ro KOHTCHTA.

1.3. | DnekTponur | 8 1 1 PackpbIBaTh CMBICI H3y4aeMbIX MTOHSATHIA, a https://educont.r
nuecKas TaK)Ke CMBICIT TEOPHHU JICKTPOIUTHUCCKOM u/- xaranor
JUCCOTHAIIN JIMCCOTINAIINH; dpoBoro
S 00pa3oBaTenbHO
XHAMHUYECKUE r0 KOHTEHTA.
peaxiuu B
pacTBopax

Wtoro no pazneny | 17 1 1

Pasgen 2. HEMETAJIJIBI 1 UX COEJIMHEHM A

2.1. | OGmas 4 1 XapaxTepu3oBaTh (usudeckue u xumuueckue | https://educont.r
XapaKTepUCT CBOWCTBA MPOCTHIX BEUIECTB T'aJIOTCHOB (Ha u/- katamor
uKa IIpUMeEpE XJI0pa) U CIOKHBIX BELIECTB U(ppoOBOro
XUMHUYECKUX (x;mopoBOI0pOAA, XJIOPHUAA HATPHUS), CIOCOOBI | 0Opa30BaTEIHHO
3JIEMEHTOB UX MOJy4eHHUs, IPUMEHEHUE U 3HAaUECHHUE B ro KOHTEHTA.
VIIA- TPUPOJIE U KU3HU YEIIOBEKA;
TPYIIIIBL OnpenensTh raloreHu1-MOHBI B PACTBOPE;
I"anorenst

2.2. | O6mas 5 XapaxkTepu3oBaTh (usudeckue u xumuueckue | https://educont.r
XapaKTepUCT CBOICTBA MTPOCTOTO BEILIECTBA CEPhI U €€ u/- katamor
uKa COeMHEHUH! (CepoBOJOPOAA, OKCUIOB CEPhl, | LU(POBOTO
XUMUYECKUX CEPHOU KHUCIIOTHI, CYIb(PaTOB), CIIOCOOBI UX o0Opa3oBaTeIbHO
HJIEMEHTOB MOJTyYeHHU s, TIPUMEHEHHUE U 3HAYCHUE B ro KOHTEHTA.




VIA- MPUPOE U KU3HU YEIIOBEKA;
IPYIIIIBL OnpenensiTh HaTMYKE CYIh(HAT-HOHOB B
Cepau eé pactBope
COCMHEHUS

2.3. | OGmas 7 1 Xapaktepu3oBaTh Gpu3HuecKue u xumuueckue | https://educont.r
XapaKTePUCT CBOWCTBA MPOCTHIX BEHIECTB a30Ta U ocopa | U/- karaior
uKa Y MX COCJIMHEHUH (aMMHaKa, coyieii aMMoHusI, | iudpoBoro
XUMHAYECKHUX a30THOM KHUCJIOTBI, HUTPATOB, OKCHJIA 00pa3zoBaTeNbHO
AJIEMEHTOB dhochopa(V) u hochopHO KUCITOTHI, ro KOHTEHTA.
VA-rpynmsl. ¢docdaroB), ctocoObI UX MOTYUEHUS,
Aszor, MPUMEHEHHE U 3HAUCHHE B TIPUPOJIC U )KU3HU
docdop u ux YelloBeKa
COCJIMHEHUS

2.4. | OGmas 8 1 2 Xapaktepu3oBaTh pu3nueckue u xumuueckue | https://educont.r
XapaKTePUCT CBOWCTBA MPOCTHIX BEUIECTB yIiiepoa U u/- karamor
uKa KPEMHHS U X COCJUHEHHH (OKCH/IOB U(ppPOBOTO
XUMUYECKUX yrJiepojia, yrojibHOW KUCIIOTHI, KapOOHATOB, 00pa3oBaTeIbHO
HIIEMEHTOB OKCHJIa KpEMHUS, KDEMHHEBOW KHUCIIOTHI, r'0 KOHTEHTA.
IVA- CHJIUKATOB), CITIOCOOBI MX MOJIyYCHHS,
IPYIIIIBL. [IPUMEHCHHE U 3HAYCHKE B TIPUPOJIC U JKU3HU

YeJI0BeKa

Wroro mo pazneny | 24 1 4

Pasznen 3. METAJUJIBI 1 X COEJUHEHW A

3.1. | O6mue 4 OOBACHSTH 00IIHE 3aKOHOMEPHOCTH B https://educont.r
CBO¥iCTBa WU3MCHCHUH CBOMCTB 2JIEMEHTOB-METAIUIOB U | U/- Karanor
METaJLIOB UX COCIMHECHUH C y4ETOM CTPOCHHSI UX dpoBoro

aTOMOB; 00pa3oBaTenbHO
r0 KOHTCHTA.

3.2. | Baxneiimme | 16 1 2 Xapakrepu3oBath pusznueckue u xumuueckue | https://educont.r
METaJUTBI U CBOMCTBA MPOCTHIX BEIIECTB METAIIOB U X u/- xaraior
ux COeMHEHHH (OKCHIOB, THIPOKCHUJIOB, coleil), | udpoBoro
COCTMHEHUS CIIOCO0BI UX TIOTyYEHHsI, IPUMCHEHHE U 00pa3oBaTebHO

3HAYCHHUC B IIPUPOJAC U KU3HU YCIIOBCKA

'O KOHTCHTA.

Wtoro no pazneny: | 20 1 2

Paznen 4. XUMUA 1 OKPYXAIOIIAA CP

EJIA

41. | BemectBau | 3
MaTepHaJIbl B
JKH3HU
yeaoBeKa

XapakTepru3oBaTh POJIb XUMHUU B PA3IAYHBIX
cdepax AeaTeTbHOCTH JII0/Ie, OCHOBHBIE
BEILIECTBA U MAaTE€pHUaJbl, IPUMEHIEMbIE B
YKU3HU COBPEMEHHOT'O YeJIOBEKa

https://educont.r
u/- karasor

1 poBoro
o0Opa3oBaTenbHO
ro KOHTEHTA.

w

Uroro no pazgeny:

Pe3epBHOE Bpems 4

OBILIEE 68 |3 7
KOJIMYECTBO
YACOB T10
[TIPOTPAMME




