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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma 1o XMMHUK Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0O0pa3oBaTEIbHOM MpOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalibHON
pabouelt mporpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIICHIIMHU IMPENoJaaBaHusl yueOHOro mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[TporpamMma no Xumun pa3zpadoTaHa ¢ MEeIbI0 0Ka3aHUs METOUICCKON TTOMOIIIH YUUTENIO B
co3aaHuu paboydel mporpaMMsbl 1o y4eOHOMY MIPEIMETY.

[IporpaMMa 1o XWUMUU AaéT TPENCTABICHHE O IENAX, OOMICH CTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeyCMaTPUBAET pacIpeelieHre ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3jiesiaM U TeMaM IMPOTrpaMMbl 110 XUMUH, ONPeAeseT KOIMUeCTBEHHbIC
Y KQYECTBEHHBIC XapaKTEPUCTUKHU COJEPKAHUSI, PEKOMEHAYEMYIO TIOCIEI0BATEILHOCTh U3YUCHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0OCOOCHHOCTEH 00y4aIONINXCsI, ONPEISISICT BO3MOKHOCTH MPEAMETA JIJIS PealTU3alun
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 00IIero obpa3oBaHHs, a Takke TpeOOBaHW K pe3yiabTaTaM OOyYeHUs XUMHUU Ha
YpOBHE IIeJiell U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATEIbHON ACSITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUU CIYKUT OCHOBOU il POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €To
MIPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOM, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOIeM 3paBOOXPAHEHUS.

N3ydenune xumun:

—CMOCOOCTBYET peanu3aliid BO3MOXKHOCTEW Ui CaMOpa3BUTHS H  (OPMHUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 0011l 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

—BHOCHT BKJIaJl B (DOPMUPOBAHUE MBIIUJICHHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITEIbHOM  y4eOHOM  JESATENHbHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JEATEIHHOCTH,

—3HAaKOMUT CO CHEHU(PUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IE€JIOCTHOTO
B3TJIsA/Ia HAa €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCS] OTBETCTBEHHBIM 3TAnioM B (pOpMUpOBAHUU
€CTECTBEHHOHAYYHOU IPaMOTHOCTH O0yUYaIONINXCS;

—cnocoO0cTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBieHHUS B OOyYEeHUH XUMHH 00ECIeYMBAIOTCS CIEeNU(HUKON Coaep:KaHus
y4eOHOTr0 TIpeaAMETa, KOTOPBIN SBJISICTCS IEIarOTHYECKH aJaliTHPOBAHHBIM OTPaKEHHEM 0a30BOM
HayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIETO OOpa30oBaHUs OPUEHTHUPOBAH HAa OCBOCHUE
00y4JarOIIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATUN XUMHHU, OCHOB HEOPTaHMYECKOH XUMUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coiepaHHUsl IPOrpaMMbl 10 XMUMHU C(HOPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ m3ydennro. ComepaHuE CKJIQJbIBACTCS W3 CHUCTEMBI MOHATHA O XHMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHU30BaHBI IO TPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

—aTOMHOMOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCET'0 €CTECTBO3HAHMUS;

—Ilepuoanueckoro 3akona /.. MeHnaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;
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—Y4EHHUS O CTPOCHUU aTOMa M XUMHUYECKOW CBSI3U; MPEJCTABICHUN 00 3JIEKTPOIUTHIECKOM
JMCCOLIMALIMY BELIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAacCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKH IIOIYYEHHBIX U
OCMBICJICHHBIX (PAaKTOB, pa3BUBAOTCS IIOCIE0BATENIBHO OT OJJHOI'O YPOBHS K APYTrOMY, BBIITOJIHSSA
(GyHKIMU OOBSICHEHUS M TPOTHO3UPOBAHMSI CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IPUMEHEHHUS U MOJIy4EHHs U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMmbl 10 XHMHUH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEJCTABICHUS O
XMMHUYECKON COCTABIIAIOLIEH Hay4yHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOH NpHpOJBL,
ONCHHOCTHOI'O OTHOLICHHUS K HAYyYHOMY 3HAHWUIO U MCTO/laM ITO3HAHUA B HAYKC. H?;y‘-ICHI/Ie XUMHUHN
IPOMCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yYEeHHBIX y4eOHBIX MTpeaMeToB: «OKpy Karomui
Mup», «buonorus. 5—7 knaccel» U «Du3uka. 7 KiIacey.

[Tpy n3yyeHur XUMHUH IPOUCXOAUT (GOPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKOM HayKH Kak
00JaCcTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. 3ajaya y4eOHOIo IpeaMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHWYECKUX 3HAHWH — BaKHEHIITNX q)aKTOB, HOH?ITI/Iﬁ, 3aKOHOB MW TCOPCTHUYCCKUX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
HpI/IO6IlI€HI/II/I K HAYYHBIM MCTOJaM MMO3HAHUA IPU U3YUCHUHN BCIICCTB U XUMHWYCCKUX peaKuHﬁ, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEJIbHBIX YMEHHH M HX NPUMEHEHUH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpalleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy w3y4eHWHM XUMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUCHHE
nproOpenu Takue e, Kak:

—(OpMUPOBAHNE HWHTEUICKTYAIbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSTEIbHOMY IPHHATUIO pELIEHUH, CIOCOOHOW aJanTHpoBaThCs K
6BICTpO MCHAIOIINMCS YCJIIOBHUAM KU3HU,

—HAaINpaBJIEHHOCTh OOYYEHUS Ha CHUCTeMaTHYecKoe NpUoOlIeHne oO0ydJaomuxes K
CaMOCTOSITEIbHOM MMO3HAaBATEIILHON JACATCIIbHOCTH, Hay4YHbIM MeETOoJaM IIO3HAaHUA,
(GopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

—o0ecrieyeHnue YCJIOBUM, CIOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYy4YalOUIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMHGTGHHHﬁ), HMCIOIUX YHUBCPCAJIBHOC 3HAYCHUEC IJIA PA3JIMUHBIX BUAOB JACATCIbHOCTH,

—(opmupoBanue o60meil GyHKIMOHAIBHON M €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, B TOM
qucjiie yMeHI/II\/'I OOBSICHSTE U OIICHUBATD ABJICHUA OKPYXKAIOIETO MHUPA, UCITIOJIb3Yys 3HAHUA U OIIBIT,
NOJy4eHHbIE NMPU U3YYEHUM XMMUH, NMPUMEHATh UX NPHU PEIIeHUH MpoOJeM B MOBCEIHEBHOMH
’)KA3HU U TPYAOBOH AEATEIbHOCTH;

—(opMHpoBaHuE y 00YyYaIOUIMXCS TYMAHUCTHUECKUX OTHOIICHUH, MOHUMaHUS LIEHHOCTH
XUMHUYECKHX 3HaHHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXaroLleW MpUpOJHON
Cpelibl;

—Ppa3BUTHE MOTHUBAIMH K 00YyYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HalIPaBJIEHHOCTU AajbHEHIero o0yueHus

MECTO YYEBHOI'O ITPEIMETA «XUMMUS» B YHEBHOM IIVIAHE

B yueOHOM mu1aHe OCHOBHOTO 00IIero oOpa3oBaHUs MpeaMeT «XHUMUs» 6a30BOr0 ypOBHS
BXOJIUT B COCTaB MpeaMeTHON 06sacTi «EcTecTBeHHO-Hay4YHbIe TpeaMeThI». O0I1Iee YMCIIo 4acoB,
BBIJICJIEHHBIX JUIS M3y4eHHs] XUMHHU (YriyOJIeHHBIH ypoBeHb) — 136 vacos:

OuHo-3a04Has, 3a0uHas GOPMBI:

B 8 Kymacce — 68 yacoB (2 yaca B Heneno): 34 ayAUTOPHBIX Yaca, 34 4aca caMOCTOSTEIbHOM
paboThl, U3 HUX YPOKOB, OTBEICHHBIX HA KOHTPOJIbHBIE Pa0OTHL, - HE Ooee 4;



YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEXJIEHUE «HACTHAS IIKOJIA LIOJAVB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Tesn.: +7-812-740-10-88
WHH 7807084185 Jlnnensust KO CITb Ne 1798 ot 15.04.2016 1.

B 9 Kkyacce — 68 yacoB (2 yaca B Heeno): 34 ayAUTOPHBIX Yaca, 34 yaca caMOCTOSITEIbHOM
paboThl, U3 HUX YPOKOB, OTBEICHHBIX HA KOHTPOJIbHBIE PA0OTHL, - He Ooiiee 4;

Br160op npoBenenns 1a00paTopHBIX padOT U OIMBITOB OCYIIECTBIIEH C YIETOM 0COOEHHOCTEH
JUCTAHIIMOHHOI'O O0yYEeHHS.

COJAEP)KAHUE YYEBHOI'O IIPEIMETA
8 KVIACC

HepBonaqanLHMe XUMHUYECCKHUEC TTIOHATHUSHA

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XHMMHS B CUCTEME HayK. Tema u
BellecTBa. duznueckre CBOMCTBA BEILIECTB. ATperaTHoe CocTossHue BenecTB. [lonsTue o MmeTogax
no3HaHus B XuMuu. Yuctelie BemecTBa u cmecu. CriocoObl pa3esieHus CMecei.

ATOMBI U MOJICKYIJIBI. Xumudeckue diaeMeHTE. CHMBOJIBI XHMHYECKHUX DJICMEHTOB.
HpOCTBIe H CJIOKHBIC BCIIICCTBA. ATOMHO-MOJ’ICKy.HHpHOG YUYCHHUC.

XuMuueckas (bOpMyJ'Ia. BanenTHOCTE aTOMOB XUMUUYECKUX 3JI€MEHTOB. 3aKOH IIOCTOSIHCTBA
coCTtaBa BCIICCTB. OtHocurenpHasgs aromHas Macca. OTHOCHUTENIbHAS MOJICKYJIsIpHad Macca.
MaccoBas 107151 XUMHYECKOTO 3JIEMEHTa B COCUHEHUU.

Konnuectso Bemectsa. Moib. MoisipHas Macca. B3anMocCBs3b KOJIMYECTBA, MACChI U YHMCIIa
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

dusuyeckue M XUMHYECKHE SBJICHHUSI. XHUMHUYECKas pakuuga u eé IIPpHU3HAKH. 3akoH
COXpaHEHHsI MacChl BEIIECTB. XUMUYECKUe ypaBHeHHs. Kitaccupukanus XUMHUECKUX PEeaKIui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYIIOH, MpaBWIaMU Pa0OTHI B J1a0OpaTOpuu M NMpHEMaMU
oOparmeHus ¢ j1a0opaTOpHbIM 00OpYIOBaHHWEM, HW3YUYE€HHE U OINUCaHHe (U3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt0ieHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHHe CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOICHCTBHE MeJla C KUCIOTOW) SIBJICHU, HAOII0eHIE U
OMMCaHKe NMPU3HAKOB MPOTEKAHUs XUMHUUECKUX peakIil (pa3iokeHue caxapa, B3auMoJieicTBue
CEpHOIN KHUCIOTBHI C XJOpuaoM Oapus, pazioxeHue ruapokcuaa menu (II) mpu HarpeBanum,
B3anMoJieiicTBHe Xkene3a ¢ pacTBopoM coiu Meau (II), nzydenue cnocoOoB paznesneHus: cMmecei:
C TIOMOINBIO MarHmTa, QWIFTPOBAaHHWE, BBIMAPHBAHKWE, MAUCTILISANMA, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HAOJIOEHUE M ONKMCAHUE Pe3yJbTaToB HMPOBEIEHUS
ONbITa, WUIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJeNel MOJIEKYT
(I1apocTepKHEBBIX ).

BaskHeiilue npeacTaBUTeId HEOPraHUYECKHUX BelEeCTB

Boznyx — cmecp rasos. CocrtaB Bo3ayxa. Kucimopox — 2J€MEHT M IIPOCTOE BEILECTBO.
HaxoxneHnue kuciaopoja B mpupoje, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MONydeHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAM(PUKAIUS
KHCJIOPOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHJOTEPMHUYECKHE pEaKnnu. TOIIMBO: yroidb W MeTaH. 3arpsA3HEHHE BO3[yXa, YCHJICHHE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopox — anemeHT u mpocroe BeiecTBo. HaxoxkaeHue BoJopoaa B IpUpoae, pusnueckre
¥ XMMHUYECKHE CBOWCTBA, MPUMEHEHNE, CIIOCO0bI moy4eHust. Kucmors! u comnm.

MoutsipHbiii 00bEM Ta30B. Pacy€Thl M0 XUMUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HackimeHHele u
HCHACBIIICHHBIC paCTBOPLI. PaCTBOpI/IMOCTb BCIICCTB B BOJC. MaCCOBaH J0JIsI BCIICCTBA B
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pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HeHHe NPpUPOAHbIX BoA. OXpaHa M OUYMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
okcu10B. DU3NYECKUEe U XMMHUECKHE CBOMCTBAa OKCUI0B. [lorydeHrne oKCumIoB.

OcHoBanmsi. Knaccudukanuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckue W XHMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBaHHUH.

Kucnotsl. Knaccudpukamus xkucnor. Homenknatypa kucinor. OU3nyuecKkue 1 XUMHUECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tonyyenue Kucior.

Conu. Homenknatypa cosieid. @u3znueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
coJIei.

I'eneTmueckas CBI3b MECXKAY KiIaCCaMH HCOPraHUYCCKUX COCHHHGHHﬁ.
Xumuueckuii IKcnepumernm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYyXE, MOJIy4eHHUE, COOMpaHUeE,
pacrno3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus: ropeHus (mokapa), 03HaKOMJIEHUE C
oOpa3liaMu OKCHIOB M ONUCAHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUaIoB), HAOIIOAeHIE 00pa3II0B BEIIECTB KOJIUYECTBOM |
MOJIb, HCCJIEI0OBAaHUE OCOOEHHOCTEH PpAcTBOPEHUS BEILECTB C PA3JIMYHOW pPaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
BSaHMOI[CI\/JICTBI/Ie BOABI C MCETaJlllaMH (HanI/ICM n KaJ'II)III/ICM) (BOSMO)KHO HCIIOJIb30BaHUEC
BUJICOMATEPHAIIOB), HCCIIEJOBaHHE OOPA3I[0OB HEOPTaHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
Ha6J'IIOI[CHI/I€ U3MCHCHUA OKPACKMW HHAUKATOPOB B PACTBOPAX KHUCIOT U menoqeﬁ, HU3Y4YCHUC
B3anMoeiicTBus okcuaa Meau (I1) ¢ pacTBopoM cepHOi KHCIOTHI, KUCIOT C METallIaMH, pEaKIuit
Heﬁrpanmaunn, MOJIY4YCHHUEC HCPACTBOPUMBIX OCHOBaHI/IfI, BBITCCHCHUC OHOTO METaJlJIa APYTr'UM
M3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTABHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTaHUYECKUX COCTMHEHHI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucremMa xummuuyeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKH KIacCU(PUKAIIMN XUMHUECKUX 71eMeHTOB. [[oHSITHE O Tpynmax CXOAHBIX

AIIEMEHTOB (IIEIOYHBIE U MIET0YHO3eMeNbHbIE METAILIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTEpHbIE OKCUIBI U THAPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4YeckKux »saemeHtoB J[. .
MenneneeBa. Koporkomepuoanas W JumMHHONEpuoaHas ¢opmbl [leprognueckoid cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKHd CMBICT
MIOPSIIKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIHI JJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
obonouek aroMoB TepBbIX 20 xumuueckux siemeHTOB I[lepmommueckont cucremsr J[. U.
MenpeneeBa. XapakTepUCTUKa XMMUYECKOT0O 3JIEMEHTA MO €ro MoJjiokeHuto B [lepuoanueckoit
cucteme /1. 1. Menaeneera.

3aKOHOMepHOCTI/I HU3MCHCHUA paanyca aTOMOB XMMHWYECKUX 3JIEMEHTOB, MCTAJNIMYCCKUX U
HEMETaJJIMYECKUX CBOMCTB MO rpynmnaM 1 nepuogamM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cuCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTHS HayKu U npakTuku. J1. 1. MenaeneeB — y4€HbIi U IpakIaHKH.
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Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenens okucnenusa. OKUCINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKIuu. Hpoueccm OKHCJICHUA
1 BoccTaHOBJICHUS. OKUCIUTEIM U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm:

U3ydeHUE 00pa3loB BEIIECTB METAUIOB U HEMETA/UIOB, B3aUMOJCHCTBHE TI'MIPOKCHIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEJIO0YEH, MIPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX IIPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakliuu pas3jioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU M3YYEHHUU XMMHH B 8 Kjacce OCYLIECTBIISETCS
yepes UCI0JIb30BaHuEe KaK OOIINX €CTECTBEHHO-HAYYHbIX OHATHUIH, TaK U NOHATHUH, ABISAIOIINXCS
CHUCTEMHBIMU I OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIHU3,
CUHTE3, Kiaccu(UKaIs, TEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
M3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BELIeCTBO, TeJ0, O0bEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaANbl, TOPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBO 1 XUMHYECKas peaKkuus

Ilepuonnueckuin 3akoH. llepuoauueckass cucremMa xumuueckux asnemeHtos . H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XHWMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLMs U HUX COEAMHEHUN B COOTBETCTBHM C
MOJI0KEHUEM AJIEMEHTOB B [leproinueckoil CucTeMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAJUIMUECKUX PEIIETOK,
3aBUCHMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEILIETKU U BUIA XUMUYECKOU CBS3H.

KHaCCH(bHKaHHH U HOMCHKJIATYpa HCOPraHUYCCKUX BCHICCTB. XHUMHUYECKHE CBOMCTBA
BCIIECTB, OTHOCAIINXCSA K Pa3IMYHBIM KJIaCCaM HCOPTraHUYCCKUX COG)IHHGHI/IfI, TCHETHUYCCKasi
CBs3b HCOPIraHUYCCKHUX BCIUICCTB.

Knaccugukarus XUMUYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
Y4aCTBYIOIIMX B PEAKIIMH BEILIECTB, MO TEIIOBOMY 3((DEKTyY, 0 U3MEHEHHIO CTENIEHEeH OKUCIIEHUs
XUMHUYECKHX DJJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO KaTajau3aropa). OJK30- H
SHJOTEPMUYECKHE PEAKIINN, TEPMOXUMUYECKNE YPABHEHUS.

[TonsTe o ckopocTH xumuyeckoil peakuuu. [loHsarre 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuse. [lonsaTue o xumMnyeckoM paBHoBecHU. DaKTOPHI, BIUSIOLINE Ha CKOPOCTh XUMHUYECKON
peaKLuy U MOJI0KEHHE XMMHUECKOTO PABHOBECHSI.

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pcCaKknuu, 3HeKTp0HHBII71 0anaHC OKHCIIMTEIbHO-
BOCCTaHOBHUTEIBbHOU PCaKIuu. CocraBnenue ypaBHeHI/Iﬁ OKHCIIHUTCIBHO-BOCCTAaHOBUTCIBHBIX
peaKum”I C UCITOJIB30BAHUCM MCTOAA JJICKTPOHHOT'O Oananca.
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Teopust 3MEKTPOTUTHUECKON TUCCOMMALMU. DIEKTPOIUTHI U HEIJICKTPOIUTHL. KaTHOHBI,
AHUOHBI. MeXaHMU3M JIMCCOLMAIINH BEIECTB C Pa3IMYHBIMHU BHJIAMU XUMUYECKOU CBsA3H. CTereHb
mucconuaiuu. CUIbHBIE U cIa0bIe SJICKTPOIHTEHI.

Peakuuu noHHoro oOMeHa. YCIIOBUS MPOTEKaHMs pEaKii HMOHHOTO OOMEHa, MOJHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMS peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIEH B CBETE
MPEJICTaBICHUA 00 AJICKTPOIMTUYECKON Auccoruanui. KadecTBeHHbIE pEaKIMU Ha HOHBI.
[TonsiTe 0 rupoONIN3€e COJEH.

Xumuueckuii IKcnepumenmn:

O3HAKOMJICHHE C MOJENSAMH KPUCTAUIMYECKUX PEIETOK HEOPraHMYeCKHX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOHW pEaKIMM OT BO3AECHUCTBHUS Pa3IUYHBIX
(akTOpOB, UCCIENOBaHUE NIEKTPOIPOBOJHOCTU PACTBOPOB BELIECTB, Ipolecca AUCCOLMALUN
KUCIIOT, IIeJI04el 1 coJiel (BO3MOKHO HCIIOIb30BAHNE BUJICO MaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHUs PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJbI), ONBITOB, WUIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKLUUN (FOpEHHE, peaKluu Pa3IoKEHUsI, COCAUHEHUs), pacliO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KAueCTBEHHBIX pEAKIMH Ha HOHBI, pelIeHue
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTanabl 1 UX cOeTUHEHUS

OOmass xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crernieHu okucieHus. CtpoeHue M (hU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBa, IOJIyYeHHE,
npuMeHeHue. JIefcTBHe XJI0pa M XJI0pOBOJOPOJa Ha OPraHu3M 4esloBeka. Baxuelme xsiopuab
Y X HaXO0XJICHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OcOOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHble CTeneHu OokKucieHus. CTpoeHne U (QU3NYECKHUE CBOMCTBA MPOCTHIX BELIECTB —
KHCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (GuU3MYecKue M XHUMHUYECKHe cBoMcTBa. OKCHABI Cephbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(o01IMe Kak MmpeIcTaBUTeIsl KJlacca KUCIIOT U CrieluuIecKue). XUMHUYECKHE PEaKInH, JISKaITue
B OCHOBE IIPOMBIIIUIEHHOTO CIIOC00a MOMy4YeHUs CEpHON KUCIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conm cepHOM KHCIOTHI, Ka4eCTBEHHAs peakius Ha cyinbdaT-uoH. Haxoxkmenue cepol U eé
COeMHEHUH B mpupojae. XUMHUECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpellbl COCTUHEHUSMHU CEPhI
(KHCTIOTHBIE I0XK[TH, 3aTPS3HEHUE BO3TyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS.

OO6miass xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B NpUpoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOWCTBA, MoyyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHe CBOMCTBRa,
npuMeHeHne. KauecTBeHHasi peaknysi Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJy4YEHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHe OKPYKAIOLIe Cpeibl COeAMHEHUS MU a30Ta (KUCIIOTHbIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, amIoTponHble MOAUPUKALNN
dochopa, puzndyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢dusznyeckue M XHMMHUYECKHE CBOWCTBA, moJjiyueHue. Vcmonb3zoBanue QochaTroB B KadecTBe
MHUHEPaAJIbHBIX YI00pEHUH.

OO6mast xapakrepuctuka 3JeMeHTOB IVA-rpynmnbel. OcOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHMs. YTJIEepOJ, aJUIOTPONHbIE MOIUPUKALIMH, PACIIPOCTPAHEHUE B
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npupoze, pusnueckue 1 XuMUIecKue cBoiicta. Ancop6ous. Kpyropopor yriepoaa B mpupoe.
Oxcuapl yriaepona, UX pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U IPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIA 3(PQeKT. YrosipHas Kuciora u eé
COJId, HX (I)I/I3I/I‘-IGCKI/IC U XHUMHYCCKUC CBOfICTBa, MOJIY4CHHUEC U IPHUMCHCHUC. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Mcnonp30BaHHEe KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIUIEHHOCTH
U CEIbCKOM XO35HCTBE.

[TepBoHayanbHbIe TMOHATHS 00 OPraHMYECKHUX BEUIECTBAX KAaK O COCNMHEHMAX YTiepoja
(MeTaH, 3TaH, TUIEH, AlleTHJICH, 3TAaHOJI, ITIUIEPHH, YKCYCHAs KUCI0Ta). [IpupogHbIe HCTOYHUKH
YIII€BOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTh), IPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY M IpOMBINUIEHHOCTU. [loHATHE O OMOJOrMYecKH BaXKHBIX BEIECTBAX: JKUpax, OeJKax,
yIJIEBOAAX — W MX POJM B JKU3HU YeEJOBeKa. MarepuanbHOE EIUHCTBO OPTraHHUYECKUX H
HEOPraHUYECKUX COCTMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmme mnpencraBieHuss o6 oxcune kpemaus (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jxene300eTroH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuit Ikcnepumenm:

U3y4eHHue oOpaslloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCJIOTHI, MPOBEACHUE
Ka4€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U Ha6JHOI[eHI/Ie IMPU3HAKOB UX IMPOTCKAHUA, OIIBITHI,
oTpaxaromue (GU3NUECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB UM MX COCIUHEHHI (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMIIEHHE C OOpa3liaMu XJIOpUIOB (TaJIOTCHHUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHHE TMpolrecca OOyriauBaHMUs  caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHCJIOTHI, TIPOBEJICHIE KaYeCTBEHHOW pEeaKIMH Ha CyiIb(paT-WoH M HaOIIOJCHWE NMpHU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa U UX COCTUHEHUH
(BO3MOYHO HCIIOJI30BaHKUE BUIEOMATEpUANIOB), 00pa3aMu a30THBIX U (POChHOpPHBIX yA00peHuH,
Hojy4deHue, coOupaHue, pacrno3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpPOBEACHUE
KaueCTBEHHBIX peaklUii Ha MIOH aMMOHHUA U pocaT-nuoH U NU3Y4eHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aUMO/IEHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C ME/IbI0 (BO3MOXKHO MCIOJIb30BaHUE
BUZCOMATEPHAJIOB), W3YYCHHE MOJETeH KpPUCTAJUIMYECKUX pEemI€TOK anmasa, Trpadwura,
¢bynepeHa, 03HAKOMIJIEHHE € MTPOLECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM MTPOTUBOTA3a, MOy4eHUE, COONpaHne, paclio3HaBaHNE U N3yUSHHE CBOICTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-UOHBI H
HN3YUCHHUC IMIPHU3HAKOB nux IPOTCKAaHUA, O3HAaKOMIJICHUEC C HpO)IYKHHeﬁ CUJINKATHOM
IPOMBIIIJICHHOCTH, pEeIlIeHHe HKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHeil1re HeMeTauIbl U UX
COCIIMHEHUS.

MeTaiibl M UX CoeJMHEeHUusA

OO0m1as xapakTepUCTHKAa XUMHUECKHUX DJIEMEHTOB — METAJJIOB HA OCHOBAHHH UX TTOJIOKEHUS
B [lepunonnueckon cucreme xumuueckux 3neMeHToB JI. M. MenneneeBa U CTpoeHUsT aTOMOB.
Ctpoenne MetamioB. MeTtaiinueckasi CBSI3b M METAJUIMYECKasl KPUCTAIIMYECKas pEeleTKa.
DNEKTPOXUMUYECKUN psAJ HampspkeHUM MertauioB. Du3MYecKkne W XUMUYECKHE CBOMCTBA
MeTtauioB. OO0mMe crnocoObl MoMydeHus] MeTauToB. [IoHATHE 0 KOPPO3WH METAIIJIOB, OCHOBHBIS
CrocoObl 3alUThl UX OT Koppos3uu. CmiaBbl (CTanb, YyTyH, AIOPATIOMHHHMA, OpoH3a) M HX
MIPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[Ilenounbie MeTauibl: ookeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHHUE B Ipupoac. PU3HUYECKHE U XUMHUUYECKUE
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CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUbpl U TUAPOKCHUBI HATpUs U Kanus. [IpumeHenune
LIEJIOYHBIX METAJIJIOB U UX COCIMHEHUN.

[IlenoyHo3eMenbHBIC METAIIIBI MATHUHM U KaJIbIUI: MTOJI0KeHue B [lepuoanyeckoii cucreme
xuMuueckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IPHUPOJE.
duszndyeckrue ¥ XMMHYECKHE CBOMCTBA MarHMs M Kajblusa. BakHeilme coequHEHHUS KalabIUs
(oxcua, TUAPOKCHUL, coNHn). KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHSHHS.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumudeckux aiemeHTo [ U.
MeneneeBa, cTpoeHHE aTOMa, HaXoXAeHue B npuposae. Ousnueckue U XMMUUECKUE CBOMCTBA
anmoMuHus. AM(pOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHAA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepuonnueckod cucreMe XuMuU4yeckux a3nemeHtoB J[. H.
MeneneeBa, cTpoeHHe aToMa, HaxoxaAeHue B npupoje. Gusnueckue U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, rujapokeuabl u conu sxkenesa (II) m xenesza (III), ux cocras, cBoiicTBa u
HOJIy4YEHHe.

Xumuueckuit Ikcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, X (PU3MUYECKUMH CBOWCTBAMU, U3YUYCHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOXHO HUCIIOIb30BAHKUE BHIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUS OKCHJA Kajbl[Msl M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB), WCCICAOBAHUE CBOWCTB JKECTKOW BOJBI, IMpOIECCa TOPEHHUs JKele3a B
Kucioposie  (BO3MOXKHO  HCIIOJNB30BaHHE  BUICOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBCHHBIX PEAKIMA Ha WOHBI: MAarHUs, KaJbIUs, aIFOMUHAS, IWHKA, xkene3a (II) u xenesa
(IIT), menu (II), HaOMrOIEHHE W ONMKMCAHKE MPOLIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMH HATpPHS,
KaJusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHUE BUACOMATEPUAIIOB), UCCIICIOBAaHUE aM(pOTEPHBIX
CBOICTB THJIPOKCH/Ia allFOMUHUS M THIPOKCH/IA IMHKA, PEIICHHE KCIIEPUMEHTAIBHBIX 33/a4 10
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpykaouas cpeaa

BemectBa u Marepuaibl B MMOBCETHEBHOW JKHU3HU YelloBeKka. be3omacHoe MCmosib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. llepBas momomis MpH XUMHUYECKHUX OXOTrax H
OTPAaBJICHUSIX.

XUMHYECKOEe 3arps3HEHHE OKpYKarollel cpepbl (MpeaenabHas JOMycTUMasi KOHIEHTpalus
BemecTB, ganee — [1JIK). Ponb xumun B pereHun 3K0I0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:
u3ydeHre o0pas3loB MaTepHasoB (CTEKIIO, CIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHAIbI).
Mesicnpeomemmuuie cea3u

Peanmuzanus MCKIPECAMETHBIX CBs3E Ipu U3y4YCHUU XUMHHU B 9 xmacce OCYIICCTBIIAACTCA
Yepe3 NCII0JIb30BaAHNEC KAaK 06HII/IX €CTCCTBECHHO-HAYYHBIX HOHSITI/Iﬁ, TaK U HOHSITI/II\/II, SBJIIFOIITUX CS
CUCTCMHBIMH JJId OTACIIbHBIX NPEAMETOB €CTCCTBCHHO-HAYUYHOT'O [IUKJIA.

OO01ure ecTeCTBEeHHO-HAYYHbIE TIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CHUHTE3, Kiaccu(UKaIus, TMePUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEepEeHHe, MOJIETh, SIBJICHNE, TAPHUKOBBIN () PeKT, TEXHOJIOTHS, MaTepPHAIIBI.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, HN30TOIbI,
PaIMOAKTUBHOCTh, MOJICKYJa, DJEKTPUUECKHH 3apsj, TMPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
PacTBOp, paCTBOPUMOCTH, KPUCTALITUYECKAS PEIIETKA, CTUIABbI, (PU3MYECKUE BEIIMUNHBI, €THHUTIBI
MU3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHIIE.

Buonorusi: ¢otocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MHUHEpAIbHBIE YHIOOpPEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.
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['eorpadus: armocdepa, rtugpochepa, MHHEpPAIb, TOPHBIE IMOPOJBI, IOJC3HBIC
HCKOIaeMbIe, TOIUTMBO, BOJHBIC PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yJbTaThl OCBOEHMsI MPOTrPaMMbl OCHOBHOIO OOLIEro 0oOpa3oBaHMs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOMN JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMH  COLMOKYJIBTYPHBIMHU U  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, TIPUHATHIME B OOINECTBE NMpPaBUJIAMHU M HOPMaMH HOBEICHUS U
CHOCOOCTBYIOT HpOIleccaM CaMOIO3HAHHUS, CAMOPA3BUTUS M COLHMAIU3ALUU OOYJarOLIUXCS.
JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT FOTOBHOCTh OOYUYAIOMIMXCS PYKOBOJICTBOBATHCS CHCTEMOMU
HO3UTHUBHBIX [IEGHHOCTHBIX OPUEHTALMI U PACIIMPEHUE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM
YHCIIe B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

—IIEHHOCTHOT'O OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/IMI0, NOHUMAaHMs 3HAYeHHUsS XMMUYECKOM HAyKH B JKH3HHM COBPEMEHHOro OOLIEeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OPMALUEH O MEPEIOBBIX JTOCTHKECHHSIX M OTKPBITHSX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpasKAaHCKOr0 BOCIIUTAHUS:

—~TIPE/ICTABJICHUSI O COIMAIBHBIX HOPMAaxX W TPaBWIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IOJE3HOM, y4yeOHo-
UCCIIEIOBATEIHCKON, TBOPUYECKOM U JAPYrUX BHIIAX IEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3HOi
COBMECTHOHM JIeITEILHOCTH MPU BBIOJHEHUH Y4eOHBIX, IIO3HABATENBHBIX 3aJ]1a4, BBIOJHEHUU
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUM y4eOHBIX MMPOEKTOB, CTPEMIICHHS K B3aUMOITOHUMAHHIO
U B3aMMOIIOMOIIM B MpOLECCE 3TOM y4yeOHOM AeATeNbHOCTH, NOTOBHOCTH OLIEHMBATh CBOE
MIOBEJICHHUE ¥ TIOCTYITKKA CBOMX TOBAPHIIEH C MO3UIIMYA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMsI OCTIEICTBUH MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMSL:

—~MHMPOBO33pEHUECKUE  TPEACTaBIEHUS O BEUIECTBE UM  XMMHUYECKOH  peakuuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIIIOUINE OCHOBY JIIS
NOHUMAaHMS CYIIHOCTHU HAYYHOM KapTUHBI MUPA, IPECTaBICHNUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI MIPUPOIBI, B3AaMMOCBS3SX YEIIOBEKa C MPUPOIHON CPeoi, O pOJIM XUMHH B TIO3HAHUH
3THUX 3aKOHOMEPHOCTEIH;

—TI03HaBaTeNIbHBIE MOTHWBBI, HAIPaBJICHHBIC Ha MOJYYCHHE HOBBIX 3HAHWW IO XUMHH,
HEoOXoauMBbIe Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABaTENIbHOM,
MHQPOPMAIIMOHHON M YNTATEIBCKON KYJIBTYPBI, B TOM YHCIIC HaBBIKOB CAMOCTOSITEIIHHON PaOOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypoOH, AOCTYMHBIMH TEXHHUUECKUMH CpEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

—~HMHTEpeC K OOY4YEeHHUIO M MO3HAHHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBLCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) dpopMupoBaHMS KYJIbTYPHI 310POBbS:

—OCO3HAHHE IICHHOCTU >KHU3HM, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JXKW3HU, OCO3HAHME IOCJIEACTBUH M HENPUATUE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HApKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOJIOACHUS
paBui 6€30MaCHOCTH MTPU OOPALIEHNU C XMMUYECKUMU BEILIECTBAMU B OBITY M peasIbHON JKU3HU;
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5) TPY10BOr0 BOCIIUTAHUSA:

—HMHTepec K NPAKTUUECKOMY U3YUYCHUIO MPOQECCHil U TpyAa pa3iIuuHOr0 po/ia, YBaKEHUE K
TPYAY U pe3yJibTaTaM TPYAOBOM JIEATEIBLHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYAIBHONH TPACKTOPUU MPOJOIIKEHUS
o0Opa3oBaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycHemHoi mnpodecCHOHATbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B IPOGECCHOHATBLHON CPE/IE;

6) 3K0J10rM4ecKOro0 BOCIIMTAHUSA:

—3KOJIOTMYECKH 1IeJIeCO00pa3HOe OTHOILICHNE K MPHUPOJIE KaK HCTOUYHHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 30pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil O€30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaKKe B CUTYyalHsIX, YTPOKAOIINX 3JI0POBbIO U KU3HU JIIOJIEH;

—CMOCOOHOCTH TMPHUMEHTh 3HAHMS, MOJydyaeMble MPH W3YYCHHH XUMHH, IS PEUICHHS
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOJHON CPEOH, IS TIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TNI00ATFHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XUMHUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMATIbHOMN MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYMMBbIE Ui (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHIUI, TMIOTe3a, (aKT, CUCTEMA,
Ipolecc, SKCIEPUMEHT U JIpYroe.), KOTOpble UCHOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHWW U3 ATHX MPEAMETOB (pOPMHPOBATH NPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUeOHON JEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA
ba3oBrle JornuecKme AeCTBHS:

—~YMEHHMS MCHOJb30BaTh MNPUEMBI JIOTMYECKOTO MBILUIEHUS MPU OCBOCHUM 3HAHUM:
PacCKpBIBAaTh CMBICI XUMHUYECKUX MOHSATUHN (BBIIEIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATD
B3aMMOCBS3b C APYTUMHU TOHSTHUSMH), HCIONB30BATh MOHATUS JUISI OOBSICHEHHUS OTAENbHBIX
(aKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS M KPUTEPHUU JIJIS KIIacCHU(UKAIIMN XUMUYECKHUX BEIIECTB
U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEJACTBEHHBIE CBSI3U MEXIY OOBEKTAMU
W3Yy4YEeHUs, CTPOUTH JIOTUUECKHE PACCYXICHUS (MHAYKTHBHBIC, NETYKTUBHBIC, MO AHAJIOTHH),
JIenaTh BRIBOJIBI M 3aKJIIOUECHHS,

—yMEHHE TMPUMEHSATh B MPOIECCe TTO3HAHUS MOHSTHS (TIPEIMETHBIC U METANpeIMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MpUMEHSEMbIE B XUMHUHM MOJICIIbHBIC TPEICTABICHUS] — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpPU pPEIIeHuHd Yy4eOHO-
MO3HABATENIBHBIX 3a/1a4, C Y4YETOM OTUX MOJEIBHBIX TMPEACTABICHUN BBISABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIN, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIC CBSI3U H
MPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.
bazoBEIe HccIe0BaTENLCKHIE JCHCTBHUS:

—yMEHHUE BBIOMPATh, aHATTU3UPOBATh U HHTEPIIPETHPOBATH HH(OPMALIMIO PA3IIUYHBIX BUIOB
1 (GopM MpeCTaBICHHUS, MOTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHOTIOMYJISIpHAS JTUTEpATypa
XUMHUYECKOTO COJIepKaHUs, CIIPaBOYHBIC TOCOOUs, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh
MIPOTHBOPEUYUBYIO U HEJIOCTOBEPHYIO HH(POpMAIIHIO;

—yMEHHUE MPUMEHSATh Pa3IMYHbIC METOIbI U 3aIPOCHI IPH MOUCKE U 0TOOpe nHpOpMau 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMUMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIHHBIX 33424
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OTpeAcIEHHOr0 THIA, MPUOOPETEHHE OMbITa B OOJACTH HCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHNE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS Pa3IMUHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIHHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeaCcTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

—yMEHHUE HCIOIb30BaTh U aHAIM3UPOBATH B Ipoliecce y4eOHOW M HCCie0BaTeNIbCKON
JESTEIIbHOCTH HH(POPMAIINIO O BIUSHUU IPOMBIIUICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarolle MpUpOAHON CPeIbl.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

—yMeHHue 3a7aBaThb BOIPOCHI (B XoJe Auanora M (WiIM) JUCKYCCHHM) IO CYIIECTBY
oOcyxmaemMoii Tembl, (HOPMYITHpPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBITOIHEHUS
MpeJIOKEHHON 3a/1a4H;

—TpUOOpPETEHUE  OMBITAa TPE3CHTAMKA  PE3YJIbTATOB  BHITIOJHEHUS  XHUMHYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITA, JIAOOPATOPHOW pPAOOTHI MO MCCIEAOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

—3aMHTEPECOBAHHOCTh B  COBMECTHOM CO  CBEPCTHHKAMHM  II03HABaTEIbHOH U
MCCJIEI0OBATENbCKOM JIEATEHOCTH TIPU PEIICHUH BO3HUKAIOUIUMX IMPOOJIeM Ha OCHOBE Y4ETa
o0LIMX MHTEPECOB U COTJIacOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIWHALIUS COBMECTHBIX JEHCTBUM, OMPEIEICHIUE KPUTEPUEB M0 OLIEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U IpYTHE);

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE e CTBUS

—yYMEHHUE CaMOCTOSITEIbHO ONPEENATh el NeSTeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JCSTEIBHOCTh, BBIOMPATH
Haubosee 23 GeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATEeNbHBIX 33/1a4, CAMOCTOSTEILHO
COCTaBIIATh WJIH KOPPEKTHUPOBATH MPEITIOKEHHBIA AJITOPUTM JI€VUCTBUI MTPU BHITIOJIHEHUH 3aJTaHHUI
C y4éTOM TONyYeHHUs HOBBIX 3HAHUN 00 M3y4yaeMBIX OOBEKTaX — BEIIECTBAX M PEaAKIUsX,
OIICHUBATh COOTBETCTBHE MOJIYYCHHOTO pe3yjIbTaTa 3asBJICHHOW I€JH, YMEHHE UCIIOJIh30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJJaHUN

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO 00s3aTETBHOTO COJEepKaHUS,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpbHOl pabodeld mNpOrpaMMoi, BBIIEISAIOT: OCBOEHHBIE
oOydJaromuMucs Hay4YHble 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUHM, crenuduyeckue s
npeAMETHOM 00sacTh «XUMUS», BHUIBI NEATEIHHOCTH TO TOJYYCHHIO HOBOTO 3HAHUs, €ro
MHTEPIIPETANH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

8 KJIACC

K koHmy oOy4yenus B 8 kiacce mpeiMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTh y O0OYUAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IOHSATHI: aTOM, MOJIEKyJa, XUMHYECKUN
AJIEMEHT, TPOCTOE BEUIECTBO, CIIOXKHOE BEILIECTBO, CMECh (OJHOpPOJIHAs M HEOIHOPOJAHAsA),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJEKYJspHas Macca, KOJWYEeCTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHYECKOTo 3J€MEHTa B COCJMHEHUH, MOJSIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas
peakuus, KiIacCUpHUKaAIMsg peaKLUui: peakUM COEAMHEHUS, PEaKLIUU pa3IokKeHUs, peakiuu
3aMelIeHUs], peakIi 0OMeHa, FK30- U IHIOTEPMUYECKUE PEaKIUH, TEIUIOBOM 2 (deKT peakiu,
PO aToMa, JEKTPOHHBINA CIIOM aToMa, aToMHas OpOUTallb, pajuyc aToMa, XMMHUYecKas CBS3b,
NoJIIpHasl U HEMOJsipHas KOBaJE€HTHas CBs3b, MOHHASI CBA3b, MOH, KaTHOH, aHUOH, PacTBOp,
MaccoBasi J10JIs BellecTBa (IPOLIEHTHAs KOHIIEHTPAIKs) B paCTBOPE;

WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKHUX ITOHSATUN U IPUMEHATh 3TU OHATUS
IIPY ONIMCAHHUH BELIECTB U UX MPEBPAILECHU;
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UCTIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY Ul COCTaBJIeHHUs (DOPMYJI BELIECTB M YpaBHEHUN
XUMHUYECKHUX PEaKIIHii;

OTpeNeNiATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTEICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, IPUHAITIC)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KIIACCy COeAMHECHHWA 1O QopmyiaMm, BUI XUMHYECKOH CBS3U (KOBAJICHTHAas W WOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

packpsiBaTh cMbIca Ilepuonmueckoro 3akonHa JI.M. MeHnneneeBa: AEMOHCTPUPOBATH
MOHMMAaHUE MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHHUS B
[lepuoauueckoil cucreMe, 3aKOHOB COXpPAaHEHMsI MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJIIPHOTO YUE€HHUS, 3aKOHAa ABOTaIpo;

OIKCHIBATH M XapaKTepU30BaTh TabIuunyto Gopmy [lepronndyeckoit cucTeMbl XUMHUECKUX
3JIEMEHTOB: pa3iNyaTh MOHITHS «TJIaBHas noArpymnmna (A-rpymmna)» u «modounas noarpymmna (b-
rpynmna)», Majble ¥ OOJbIINE EPUO/Ibl, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B Ta0IHLIE
«[lepuonnueckass cucrema xumudeckux odjemeHToB JI.MI. MengeneeBa» C UHCIOBBIMHU
XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi sjupa, oOriee
YHCIIO JIEKTPOHOB M paclpeiesieHne X MO SJICKTPOHHBIM CIIO0SIM);

KJIacCU(UIIUPOBATh XUMHUYECKUE JJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA, XUMHUYECKHUE
peaxiuu (10 YUCIy ¥ COCTaBY YYacTBYIOUINX B PEAKI[UU BEIIECTB, M0 TEILIOBOMY 3P dEKTY);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB PA3ITHUUYHBIX
KJIACCOB, TMOATBEPXkAasi OMHCAaHWE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

MIPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX MTPEBPALLICHUM B pa3IMUHbIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BELECTB, MACCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa MO (opMysie COEIUHEHHs, MACCOBYIO JOJIO BEIIECTBa B PacTBOpPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOW peaKiniy;

IPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTENIBHON JAEATeIbHOCTH — aHaIU3 U CHUHTES,
CpaBHEHHe, 0000IIeHHe, CHCTeMaTH3allilo, KIAacCU(UKAIMIO, BBIIBICHHE IPUYMHHO-
CJIEICTBEHHBIX CBSA3EM — JUIsl U3yUEHUs CBOIMCTB BELIECTB M XUMUUYECKUX PEAKIIUN, €CTECTBEHHO-
Hay4yHble METO/bl TO3HAHUS — HAOJIOZCHUE, W3MEpEeHHe, MOJAETUPOBAHHUE, HKCHEPUMEHT
(peanbHBIN U MBICTICHHBIN ),

CleoBaTh NpaBHJIaM  I[IOJIb30BAHMSI ~XUMHUYECKOW TocylIo W 1abopaToOpHBIM
000py/I0BaHUEM, a TAK)KE ITPAaBHJIaM OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSAMU
[0 BBIMOJHEHUIO JAa0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHHIO M COOUpPAHUIO
ra3z000pa3HbIX BEHIECTB (BOJAOPOA U KHCIOPO/a), MPUTOTOBIEHUIO PACTBOPOB C OINpPEACIEHHOM
MaccoBOM JI0JIEM pAacTBOPEHHOIO BEUIECTBA, IUIAHMPOBaTb W IPOBOAUTH XMMHUYECKHE
HKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB MIEJIOYEH M KUCJIOT C MOMOIIBIO MHIUKATOPOB
(;maxmyc, penondranenH, METHIIOPAHX U IpYTHE).

9 KJIACC

K koHmy oOy4yenus B 9 kiacce mpeiMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBIC]I OCHOBHBIX XWMHYECKHX IOHSITHHA: XUMHYECKMH JJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHHOH, NPOCTOE BEIIECTBO, CI0KHOE BEHIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULATENIBHOCTD, CTENEHb OKHUCIICHMs, XUMHYECKas peaKkius, XUMUYECKas CBs3b,
TEII0BOM 3P PEKT peakiiu, MOJib, MOJIIPHBIH 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTHYECKAsT JHCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XMMHUYECKoe
paBHOBecHe, 00paTUMbIe U HEOOpAaTUMBbIE pEaKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCITUTENb, BOCCTAaHOBHUTENb, OKHCICHHE M BOCCTAHOBIIEHHE, AJJIOTPONHs, aM(pOTEPHOCTb,
XUMHYECKasl CBA3b (KOBAIEGHTHAs, WOHHAs, METaJUIMUEeCcKas), KpHCTaLIM4ecKas pemeérka,



YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEXJIEHUE «HACTHAS IIKOJIA LIOJAVB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Tesn.: +7-812-740-10-88
WHH 7807084185 Jlnnensust KO CITb Ne 1798 ot 15.04.2016 1.

KOppO3usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEeakLUWu, NPEIesIbHO J0IyCcTUMAast
koH1eHnTpauus [1JIK BemiecTBa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHITHI U IPUMEHSATHITU MOHATHUS
IIPU ONMCAHHUU BEUIECTB U UX MPEBpaIlCHUN;

UCTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY Ul COCTaBJIeHHUs (DOPMYJI BEUIECTB M ypaBHEHUN
XUMHYECKHUX PEaKIIHii;

ONpEIESATh BAJIGHTHOCTh U CTETNIEHb OKUCICHUS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHMSIX
pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEUIECTB K ONPEAECNEHHOMY Kiaccy COCIUHEHHH 10
dbopMynaM, BHJI XUMUYECKOU CBSI3H (KOBAJICHTHAsS, MOHHAS, METAJUTMUECKasl) B HEOPTaHMUYECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmyie, xapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

packpbiBaTh cMbich [lepuonuyeckoro 3akona J[.M. MenzaeneeBa u JeMOHCTPUPOBATH €0
MOHUMAaHWE: ONHUCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuoanueckoit cuctembl
XUMHYECKHX SJIEMEHTOB: pazlinyarh MOHATHUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpymnmna)», Manble U OOJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS. B TEPUOAUYECKON TaOivile, ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsi SApa, 00IIee YKCIIO0 SJIEKTPOHOB U paCTIPEICTICHHUE UX 0
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U
WX COCIMHEHHM B Tpejesiax MajbIX MEPUOJOB U TJABHBIX MOATPYII C YYETOM CTPOEHHUS HX
aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKUE ODJIEMEHTBHI, HEOPraHWYECKHE BEUIECTBA, XMUMHYECKHE
peakiuu (10 YUCIY U COCTABY YYAacTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIJIOBOMY 3 (deEKTy, 1Mo
U3MEHEHUIO CTENICHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) 00IIME U CHEU(PUIECKIE XUMHUUECKUE CBOMCTBA TIPOCTHIX
Y CJIOKHBIX BEUIECTB, MOJITBEPXKAasi OMMCAHUE TIPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUHN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTaBJIATh YPaBHEHUS SJIEKTPOJUTHYECKOM HCCOLMALMHA KHUCIOT, IIEJIOYEd U COJIEH,
MOJIHBIE M COKpAIIEHHBIE YypaBHEHUS pEaKkIUii HOHHOrO OOMEHa, ypaBHEHHUS peakiui,
MOJTBEPXKJIAIOIINX CYIIECTBOBAHWE T'€HETHMUECKON CBA3M MEXJY BELIECTBAMM Pa3JIMYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIUA MOCPEACTBOM
COCTaBIIEHUS PJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT HUX CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKUX TPEBPAILICHUN B PA3JIMYHBIX YCIOBHUSIX;

BBIUHCIISTH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELLIECTB, MACCOBYIO JI0JIO
XUMHUYECKOTO 3JIeMEHTa MO (hopMyse COeIMHEHHs, MAacCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIIHH;

coOnrofaTh MpaBWiIa  MOJB30BaHUA  XHUMHYECKOM mocymoi u  1ab0paToOpHBIM
o0opy/i0BaHUEM, a TaKXe IpaBuia 0OpallleHus ¢ BeIIeCTBAMU B COOTBETCTBUH C MHCTPYKLUSAMU
M0 BBIMOJHEHUIO J1a0OPAaTOPHBIX XHMHUYECKHUX OMNBITOB IO TMOJYYCHHUIO U COOMpaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIUH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB PA3JIMUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHI-, HOAMI-, KapOoHatT-, ocdar-, cuamkar-,
cynbdar-, TUAPOKCHUA-UOHBI, KATHOHBI aMMOHHSI W HMOHBI HW3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE ONEPAIlMM MBICIUTEIbHON JIEATEIbHOCTH — aHajlu3 M CHUHTE3,
CpaBHEHHE, 0000IIEeHNE, CUCTEMATH3AIUIO, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBA3EH — 1Jis
M3Yy4YEHUsl CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIUH, ECTECTBEHHOHAYUYHbIE METObI MIO3HAHUS —
HaOJII0ZICHUE, U3MEPEHUE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (peabHbIN U MBICJECHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne Haumenosanune KonuuecTBo yacos
n/m paszesIoB U TEM Beer || Kowrp- || Ipaxr- MeTonbl 1 GopMbI opranuzaiuy o0y4deHusi. OCHOBHBIC BHJIBI JICATEILHOCTH
IPOTpaMMbl o e Kiie oOyJaromnxcs
paboThI || paboTHI
|Pa3)1e.11 1. IlepBoHayaIbHBbIe XMMHYECKHE IIOHATHSA
1.1 || Xumus — BaxkHas 5 2 ||[PackpbIBaTh CMBICI U3y4aeMbIX OHATHH.
o0nacThb PackpriBaTh posib XMMHUHU B IPUPOJIE U )KU3HU YEIIOBEKA, €€ CBA3b C IPYTUMU HAyKaMH.
€CTECTBO3HAHUS U Pa3znuyarh yncThIE BElECTBAa U CMECH; OJHOPOIHBIE U HEOJHOPOIHBIE CMECH.
IIPAKTUYECKON Paznuuath pusnyeckre 1 XuMUYECKUE SIBICHUSL.
JeSTEIbHOCTH CrnenoBath alropuTMaM UCIOIb30BaHUS SKCIEPUMEHTAIbHBIX METOJI0B — HA0JIIO/IEHUS U
4eJI0BEKa DKCIIEPUMEHTA.
HabmroiaTe 1 onuceIBaTh 0OBEKTHI PU MPOBEACHUH JEMOHCTPALMH U J1a0OpaTOPHBIX OMBITOB 110
U3YyYEHHIO (PU3MUECKUX CBOWCTB BEILECTB, CIOCOOOB pa3eieHNs CMecel BEIeCTB.
[TpoBOAMTH XUMUYECKHM SKCIIEPUMEHT MPH pa3JIeIeHNH cMecel (Ha mpuMepe OUUCTKH
MOBAPEHHOM COJIM) B X0O/I€ MPAaKTUYEeCKO paboTsl Ne 2.
CrnepnoBath mpaBuiiaM MOJb30BaHUs XMMHUYECKOH 1OCY10i1 1 1a00paTOpHBIM 000pyI0BaHUEM, A
TaKXe MpaBUIaM 00palleHHsI ¢ XUMHUYECKUMH BEILIECTBAMHU B COOTBETCTBUU C MHCTPYKIMEH pU
BBITMIOJTHEHUH NTpakTudeckoi padoTsl Ne 1.
BeicTpanBath pa3BépHyThIE MMCbMEHHBIE M YCTHBIE OTBETHI C OIIOPOi Ha MHPOPMALIHIO U3
yueOHUKa U CIPAaBOYHBIX MAaTEPHUAJIOB, IPAMOTHO MCIIOJIb30BATh N3YUYEHHBIN MOHATUITHBIN annapar
Kypca XUMHUH
1.2 ||BemectBa u 15 1 OnpenensaTs NPU3HAKK XUMUYECKUX PEAKINH, YCIOBUS UX MPOTEKAHUS.

XUMHYCCKUEC PCAKITNH

OOBSICHITH CYIIHOCTD (PU3NYECKUX U XUMUYECKUX SBJIEHUHN C TOUKH 3PEHUSI aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.
KnaccugunupoBate XuMuyeckue peakiiuu (1o YUCIy U COCTaBy pearupyroux 1 o0pa3yromuxcs

BEIIIECTB).
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1/

HaumenoBaunue
pa3aesoB U TEM
MIPOTrPAMMBI

KonnuectBo yacos

Bcer
0

KonTtp-
ble
paboTHI

MeTOI[I)I n (bOpMI)I Opranuvsanyvun 06yquI/1$1. OcHOBHbBIE BUABI JCATCIBHOCTHU

ITpakt-
00yJaronuxcs

KHE
paboTHI

CoctaBnsath GopMyIibl OMHAPHBIX BEIISCTB 110 BAJICHTHOCTH U OMPEEIISATH BAJICHTHOCTD T10
dbopMyIiaM BEIIEeCTB.

PacctaBnsaTh KO3 GUIMEHTH B YPABHEHUSX XUMHUYSCKUX PEAKIINH.

Habnronates 1 onuchIBaTh 00BEKTHI IPH MPOBEJCHUN JIEMOHCTPALIUH U JTa00PATOPHBIX OIBITOB.
[TpoBOIUTH BBIYUCIICHUS 110 POPMYIIAM XUMUYECKUX COCITMHCHUN U YPAaBHEHHUSIM XUMHYCCKIX
peaKuui.

[TpuMeHSTh eCTECTBEHHO- HAYYHBIC METO/IbI IIO3HAHMS (B TOM YKCIIe HAOIIOICHUE,
MOZACIIMPOBAHUC, SKCIICPUMCHT U OCHOBHBIC OIICpalvn MBICIIUTEILHON JCATCIIBHOCTHU (CpaBHCHI/Ie,
kiaccuukanus) BeicTpanBath pa3BEPHYTHIC TUCHMEHHBIC U YCTHBIC OTBETHI C OIOPOiA Ha
uH(pOpMaLKIO U3 yUeOHMKA U CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO UCIIOJIb30BaTh N3YUEHHBIN
MOHATUIHBIN armapaTt Kypca XUMHUU

|Hmozo no pazoesny

| 20 |

|Pa311e.11 2. BaxkHeiilue npeIcTaBUTEH HEOPTAHNYECKUX BELECTB |

2.1

Bosnyx. Kucnopon.
[TonsiTHe 06 oxcumax

6

Hcnonp30BaTh XMMUYECKYIO CUMBOJIUKY JUJISl COCTaBJICHUSI (POPMYIT BEILIECTB, MOJIEKYISIPHBIX
YpaBHEHMH XMMUYECKUX peaKkIUil ¢ ydacTHEM KHCIOPOa.

XapakTepu30BaTh (ONMHUCHIBaTh) COCTAB BO3/1yXa, (PU3MUECKHUE U XUMUYECKUE CBOWCTBA KUCIOPO/Ia,
CHOCOOBI €ro MoJyuyeHus], IPUMEHEHHE U 3HaUCHHEe B IPUPOJE U JKU3HU YEJIOBEKa.

CpaBHUBAThH PEAKIMHN TOPEHUS U MEJIJIEHHOT'O OKUCIICHUS.

OOBACHATH CYLTHOCTh SKOJIOTHUYECKUX MPOOJIEM, CBSI3aHHBIX C 3arpsI3HEHUEM BO3.lyXa.
CnenoBath nmpaBuiiaM 0€301acHOM paboThI B 1a00paTOpUU MPU UCIOJIb30BAHUN XUMUYECKOU
1OCyJIbl 1 000PYAOBaHUS, a TAKXKE MPAaBUIIaM OOpAIeHHUs] C TOPIOYMMH BEIIECTBAMHU.
[InaHupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE SKCTIEPUMEHTHI, IIPOBOJIUTH
HaOJI0IeHNs, JIeJIaTh BBIBOJIBI IO Pe3ysIbTaTaM SKCIIEpUMEHTa IPU MPOBEIEHUH Ja00paTOPHBIX
OTIBITOB U MPaKTUYECKON pabOTHI.

BBIUUCIIATE KOTMYECTBO BeleCTBa, 00BEM rasza 1o gpopmynam.

Y4acTBOBAaTH B COBMECTHOM paboTe B IpyIIe.
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Ne HaumenoBaunue KonnuectBo yacos
1/ pa3aesoB U TEM Beer
IIPOTrpaMMBbl o

MeTOI[I)I n (bOpMI)I Opranuvsanyvun 06yquI/1$1. OcHOBHbBIE BUABI JCATCIBHOCTHU

Kontp- || IIpakt-
00yJaronuxcs

bIC KHE
paboTHI || pabOTHI

BricTpauBath pa3BEpHYThIC MMCEMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha MH(MOPMALIUIO U3
yueOHHUKa U CIPAaBOYHBIX MAaTEPHUAJIOB, IPAMOTHO MCIIOJb30BaTh N3YUYEHHBIN IOHATUIHBIN anmapaT
Kypca XUMHH

2.2 |[Bomopon. ITonsitue o 8 1 PackpbIBaTh CMBICT U3y4aeMbIX OHATUN U IPUMEHSATH 3TU NOHATHUS IPU ONIMCAHUU CBOWCTB
KHUCJIOTaX U COJISIX BELIECTB U UX MPEBpAILECHUN.

XapaxTepu30BaTh (OMUCHIBATh) (pU3NUECKHE U XMMUYECKHE CBOMCTBA BOJAOPO/a, CIIOCOOBI €ro
[I0JIy4YEHUsl, IPUMEHEHUE.

Cobupats npubop A HOTYyYEHHUS BOJIOPOA.

M cronp30BaTh XUMUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS ()OPMYIT BEUIECTB, MOJIEKYIISIPHBIX
YpaBHEHUN XMMUYECKUX PEAKIUI C yYaCTUEM BOAOPOJA.

BBIUUCIIATE MOJSPHYIO MacCy BEIIECTB; KOJIHMYECTBO BEIIECTBA, 00BEM Ia3a, Maccy BEIIECTBa;
[TpoBOIUTH pacy€Thl O ypaBHEHUSAM XUMHUECKUX PEAKLUI: KOJHMUeCTBa, 00bEMa, MacChl
BEIIECTBA 10 U3BECTHOMY KOJIMYECTBY, 00BEMY, MAacCCEe PEareHTOB WIN MPOAYKTOB PEAKIIH.
CrnenoBatb mpaBuiaM 6e30MacHON pabOTHI B TAOOPAaTOPHH MTPU UCHIOIb30BAHUN XUMHUYECKON
1ocyzAbl U1 000pYyI0BaHMs, a TAKXKE MpaBUIaM OOpaleHHs C TOPIOYMMH BEILIECTBAMU B OBITY.
[InanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTBHI, IPOBOIUTH
HaOJII0/IeHUs, IeJaTh BBIBO/IBI 10 Pe3ybTaTaM SKCIIEPUMEHTA.

VYdacTBOBaTh B COBMECTHOI paboTe B rpyImime

2.3 ||Bona. PacTBOpHI. 5 1 1 PackppIBaTh CMBICI U3y4aeMbIX OHATHN U IPUMEHATH 9TH ITOHATHS IPU ONIMCAHUU CBOMCTB
[Tonsitre 06 BEILECTB U UX IPEBPALLECHUAMN.

OCHOBaHUSX XapakTepHu30BaTh PU3NUECKUE U XUMUYECKHE CBOWCTBA BOBI, €€ pOJIb KaK PACTBOPHUTEIIS B
MIPUPOJIHBIX MTPOLIECCAX.

CocTaBisTh ypaBHEHHS XMMUYECKHUX PEAKIIMNA C yYaCTHEM BOBI.

OOBSICHITH CYIIHOCTh SKOJIOTMYECKHUX MPOOJIEM, CBSI3aHHBIX C 3arpsA3HEHHEM MTPUPOIHBIX BOJ,
CHOCOOBI OYUCTKH BOJBI OT MPUMECEH, MEPHI 110 OXpaHe BOJ OT 3arps3HEHUS.

[InanupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI, IPOBOIUTH
HaOJII0IeHNs, JIeNIaTh BBIBOJIBI IO Pe3yiibTaTaM SKCIIEpUMEHTa IPU MPOBEIEHUH Ja00paTOPHBIX
OTIBITOB U MPAKTUUYECKON pabOTHI.
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Ne HaumenoBaunue
1/ pa3aesoB U TEM
MIPOTrPAMMBI

KonuuectBo uacoB

Bcer
0

KonTtp-
ble
paboTHI

ITpakt-
KHe
paboTHI

MeToab! 1 GOpMBI Opranuzaiuu 00y4eHusi. OCHOBHBIC BH/IBI ACATSILHOCTH
00yJaronuxcs

CrenoBaTh mpaBuiiaM 0e30MacHOM pabOThI B TA00PATOPUH MPH UCTIOJIB30BAHUN XUMHUYECKON
MOCYABl U 000PYyTOBAHUSI.

[TpoBOANTH BBIYUCICHHUS C IPUMEHEHHEM MTOHATHS «MACCOBas JI0JIs BEIIECTBA B PACTBOPEY.
BricTpanBath pa3BEpHYThIC MICHBMEHHBIC M YCTHBIE OTBETHI C OMOPOH Ha HH(MOPMAIIHIO U3
y4eOHHUKA U CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO MCIIOJIb30BATh M3YUYCHHbIH MOHATHHHBIN ammapar
Kypca XUMHH

2.4 ||OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COETUHEHUN

11

Krnaccuduuuposars n3ydaeMble BEIIECTBA 10 COCTABY U CBOMCTBAM.

CoctaBnsaTb GopMyJIbl OKCHIOB, KUCIOT, OCHOBAaHHM, COJIEH M Ha3bIBaTh UX 10 MEX/IYHAPOJAHOM
HOMEHKJIAType.

[IporHo3upoBathk CBOICTBA BELIECTB HA OCHOBE OOIINX XMMUYECKUX CBOMCTB H3Y4EHHBIX
KJIaCCOB/TPYII BEMIECTB, K KOTOPBIM OHH OTHOCATCH.

CocTaBisTh MOJIEKYJISIPHBIE YPAaBHEHHSI PEAKIMH, HILTIOCTPUPYIOIUX XUMUYECKHE CBOUCTBA U
CIocoObI OTyYEHHS BEIIECTB U3YUEHHBIX KJIACCOB/TPYIII, a TAKXKE MOITBEPKTIAIOLINX
IeHETHYECKYIO B3aMMOCBSI3b MEXIY HUMHU.

HpOI/ISBOI[I/ITI) BBIYHUCJIICHUA 110 YPABHCHUAM XUMHUYCCKUX peaKHHﬁ.

[TnanupoBaTh U OCYLIECTBIATh HAa MPAKTUKE XUMHUECKUE SKCIIEPUMEHTHI, IPOBOANTH
HaOJII0/IeH U, 1eJaTh BBIBO/IBI IO Pe3yJIbTaTaM dKCIIEPUMEHTA MTPU MPOBEACHUHN J1a00paTOPHBIX
OTIBITOB M MPAKTUYECKUX PabOT.

CnenoBath nmpaBuiiaM 0€30MacHOi paboThI B 1a00paTOpUu MPU UCIOJIb30BAHUN XUMUYECKOM
HOCY/JIbl U 000PYAOBaHMUSL.

BricTpauBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha MH(OPMALIKIO U3
y4eOHHKa U CIIPaBOYHBIX MaTepHaiOB, IPaMOTHO UCIOJIb30BaTh H3YyUECHHBIH MOHATUIHBIN anmapaT
Kypca XUMHH

Hmozo no pazoeny

| 30 ]

Paznea 3. Ilepuoanuecknii 3axkon u Ilepuoauveckas cucrema xumuueckux ieMeHToB /. U. MenaeneeBa. CtpoeHue atoMmoB. XUMHUYeCKas
cBsI3b. OKUC/INTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN
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Ne HaumenoBanue KommuecTtBo yacos
/I pasziesIoB U TEM Beer || Konrp- || Ipaxt- Mertoas! u popmMbl opranuzanuu o0yueHusi. OCHOBHBIC BHIBI ACATEILHOCTH
IIpOrpaMMBbI o bie Kue 00y4aromuxcst
paboTHI || pabOTHI
3.1 |[I[Tepuoamyeckuii 7 PackpeIBaTh CMBICI IEPUOIMYECKOTO 3aKOHA.
3aKOH U OnuceiBath cTpoeHue Tadnuusl «llepuoguueckas cucrema XuMuueckux 3iuemenTon ..
[Tepnonuueckas MenneneeBay.
CUCTEMA XMMHUUYECKHUX MonenrpoBaTh CTPOEHHE aTOMa, SHEPTETUYECKUX YPOBHEH U MOYpPOBHEH ITPU IOMOILU
3JIEMEHTOB PUCYHKOB, 3JIEKTPOHHBIX KOH(MUTYpAIHil U 3NeKTpOHHOTpadudeckux Gopmy.
J.1. Menneneesa. [TosicHATH PU3UUECKUIT CMBICT MTOPSIKOBOTO HOMEPA, HOMEPOB MEPHO/Ia U TPYIIIHI JIEMEHTA.
Crpoenue atoma XapakTepru3oBaTh XMMUYECKHUE 3JIEMEHTBI IIEPBBIX TPEX MEPUOAOB, KAIHM, KAJIBbIUI U UX
COEIMHEHMS 110 NOJI0KeHUI0 B [lepnonnyeckon cucreme J[.1.
Menneneena.
OOBsICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKHUX AJIEMEHTOB (M3MEHEHHE
paZyCoOB aTOMOB, AJIEKTPOOTPHUIATEILHOCTH, BAJICHTHOCTH) U X COCIMHEHUH B Mpeaenax Majbix
MEPUOOB U TJIABHBIX MOJTPYII ¢ YUETOM CTPOEHHUS UX aTOMOB; Y4acTBOBATh B COBMECTHOM
paboTe B mape Wiy TpyIre.
BricTpanBath pa3BEpHYThIE MICHMEHHBIE U YCTHBIE OTBETHI C OTMIOPOM Ha HHPOPMAIIUIO U3
yueOHUKa U IPYTUX UCTOYHUKOB, B TOM unciie MHTepHeTa
3.2 | Xumuueckast CBsI3b. 8 2 PackpbIBaTh CMBICIT U3y4acMbIX ITOHATUH.

OKHUCITUTENBHO-
BOCCTAHOBUTEJILHBIE
peaKIuu

Ornpenensth BUJ XUMHYECKOU CBSI3U B COSTUHEHUH.

MopaenupoBaTh CTPOEHHUE MOJIEKYJI IIPU IIOMOILHA PUCYHKOB, MOJENEH, JIIEKTPOHHBIX U
CTPYKTYPHBIX (POPMYIL.

Hcnonp30BaTh XUMUUYECKYIO CHMBOIIUKY 71l COCTaBJICHHS (JOPMYT BEIIECTB, DIIEKTPOHHOTO
OanaHca peakiuid.

OnpenensiTh CTENEHb OKUCIEHUS aTOMOB XUMUYECKUX JIEMEHTOB 10 (popMysiaM U COCTaBIATh
(dbopMyITBl OMHAPHBIX COSTMHEHUH O CTETIEHN OKUCIIEHUS aTOMOB XUMHYECKUX YJIEMEHTOB.
OrnpenensaTb OKUCIUTENb U BOCCTAHOBUTENb.

PaccraBiarh k03 UIMEHTHI B CXeMaX MPOCTHIX OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
METOJIOM SJIEKTPOHHOTO OasaHca.

HalnronaTh XMMUYECKHE OTIBITHI TI0 TJIaHY, aHAJTU3UPOBATH U JIEIaTh BBIBOIBI.

UcnonszoBare UKT aisa coznanusa Mojene, moAroToBKY Mpe3eHTalui, T0KIag0B MO TEME.
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(V) bIC Kue
paboTHI || pabOTHI

Ne HaumenoBanue KommuecTtBo yacos
/I pa3ziesIoB U TEM Beer || Konrp- || Ipaxt- Mertoas! u popmMbl opranuzanuu o0yueHusi. OCHOBHBIC BHIBI ACATEILHOCTH
MIPOTrPAMMBI

00yJaronuxcs

BricTpauBath pa3BEpHYThIE MMCEMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha MH(GOPMALIUIO U3

[TPOI'PAMME

yueOHUKa U IPYTrUX UCTOYHUKOB, B TOM uncie MHTepHeTa
|I/Imozo no pazoeiny H 15 H H H
|P636pBH06 BpeMs H 3 H H H
OBILEE KOJIMYECTBO | 68 4 5
UACOB I10
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9 KIIACC
No HaumenoBanue KonnuectBo yacoB
n/n pa3nenoB U TeEM Bcero|| Koutp- || [Tpaxt- Metonsl 1 GOPMBI OpraHu3anry 00ydIeHHsL.
IpOrpamMMEl Bie KHe XapakTepUCTHKA NEATEIHHOCTA 00yYarOITIXCS
paboTHI || pabOTHI
|Pa3ne.11 1. BemecTBO 1 XUMHYECKHE PeaKIUMN
1.1 ||[ToBTOpEHME U 5 1 XapakTepru30BaTb XUMUYECKHUE DJIEMEHTHI IEPBBIX TPEX MEPUOJIOB, KK U KaJIbIUS 110 UX
yri1yOJieHNe 3HaHUH nostoxkenuto B Ilepunognueckont cucreme .M. Menneneesa.
OCHOBHBIX Pa3JIesioB KnaccuduupoBaTs 1 Ha3pIBaTh HEOPTraHUYECKUE BEIIECTBA U3YUEHHBIX KIACCOB.
Kypca 8 kiacca OnuceiBaTh 00IIHME XUMUICCKUE CBOKWCTBA BEIICCTB PA3IMIHBIX KJIACCOB, TOATBEPKIATh CBOMCTBA
IIpUMEpPaMH MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX PEAKIUH.
Ornpenensats BUJ XUMHUUECKOU CBSI3U U TUI KPUCTAUIMUECKON PEIIETKU BEIECTBA.
[IporHo3upoBarh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI.
BricTpanBath pa3BEpHYThIC MMCHMEHHBIC U YCTHBIC OTBETHI C ONIOPOW HAa HH(POPMAITHIO U3 YIeOHUKA
Y CIIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO MCIOJb30BaTh U3YUYE€HHbBIN MOHATUHHBIN anmnapar Kypca
XUMHUHU
1.2 ||OcHOBHEBIE 4 PackppIBaTh CMBICT H3y4aeMbIX TOHSATUN U IPUMEHSITH 3TH MOHATHSI IPY OMTUCAHUU CBONCTB
3aKOHOMEPHOCTH BEILECTB U UX MPEBPALLICHUMN.
XUMHUYECKUX PEaKIUi KnaccudumupoBars XuMUUECKHE PEAKITUHU TI0 PA3TUYHBIM MPU3HAKAM.
YcTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKINK OT Pa3TUYHbIX (DaKTOPOB.
[Iporuo3upoBaTh BO3MOKHOCTH ITPOTEKAHUSI XMMHUYECKUX MPEBPAIIEHUN B Pa3TUYHBIX YCIOBUSX.
OrnpenensTb OKUCINUTENb U BOccTaHOBUTENL B OBP.
CocTaBiATh 3JIEKTPOHHBIN 0aIaHC peaKIUu.
[Ipou3BOAUTE BEIYUCIECHUS 110 XUMUYECKUM YPaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOM pabOTe B IMape WM TPYIIIIE.
BricTpanBath pa3BEpHYThIC MUCEMEHHBIC U YCTHBIE OTBETHI C OMOPOM Ha HHPOPMAITUIO U3 YUeOHUKA
Y CIIPaBOYHBIX MaTEPUAJIOB, TPAMOTHO MCIIOJIB30BaTh M3yUYE€HHBIN MOHATHIHHBIN ammapar Kypca
XUMUH
1.3 ||[DnexTponutruueckas 8 1 1 PackpbIBaTh CMBICT U3y4aeMbIX MOHSATUH, @ TAKKE CMBICI TEOPUHU INEKTPOJIUTUUECKON
JIACCOLINAIHS. JIUCCOLIMAIIAH.
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Ne HanmenoBanue KommuecTBo yacos
/11 pa3nenoB U TEM Bceero| Koutp- || IIpakt- MeToasl 1 GOPMBI OpraHu3aluy O0yIEHHUSI.
IIpOrpaMMBbI bIE Kiie XapaKTepuCTUKA JeATEIbHOCTH 00y4aroIInXCst
pabotsl || paboTHI
XUMHUYECKUE PEAKIUU B OOBSICHITH IPUYUHBI SJICKTPOITPOBOAHOCTH BOJIHBIX PACTBOPOB BEIIECTB, Pa3InyaTh Cliadbie U
pacTBOpax CHJIBHBIE HJIEKTPOJIUTHIL.
CocTaBiATh ypaBHEHUS JTUCCOIUAIIMN KUCIIOT, IIEJI0UeH U COJIeH, TTOJIHBIE U COKPAIIEHHBIE HOHHBIE
YpaBHEHMsI XUMUUYECKMX peakluii HOHHOTO 0OMEeHa, KpaTKUEe MOHHbBIE YPAaBHEHHSI IPOCTHIX PeaKIUi
THUAPOJIN3a COJIEH.
XapakTepHu30BaTh 00IME XUMUUECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB HA OCHOBE TEOPUHU
ANEKTPOJUTUYECKON AUCCOLHUALNH; IIOATBEPAKAATH CBOMCTBA IPUMEPAMH MOJIEKYIISIPHBIX U MOHHBIX
YpaBHEHHH XMMUYECKUX peaKIuil.
Pemrate sKcriepuMeHTaIbHBIC 331241 110 TEME.
[TnanupoBaTh U OCYLIECTBIATh HAa IPAKTUKE XUMHUUECKUE SKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHHUS,
JCJIaTh BBIBOALI 110 PE3YyJIbTaTaM SKCIICPUMEHTA IIPU ITPOBCACHUN na6opaT0pHI)1x OIIBITOB U
IPAaKTUYECKUX padoT.
CnenoBatb nmpaBuiiaM 0€30MacHOM paboThI B 1a00paTOpUU IPU UCIOJIb30BAHUN XUMUYECKOU
HOoCyJIbl U 000PYAOBaHMUSL.
HpOBOI[I/ITI) BBIYUCIICHUSA 110 XUMUYCCKHUM YPABHCHHAM.
VYdacTBOBaTh B COBMECTHOM padoTe B mape WiM rpyIiie.
BricTpauBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha MH(POPMALIUIO U3 yueOHUKa
U IpYTUX UCTOYHUKOB HH(pOpMALMHY, B TOM yHcie MHTepHeTa
|Hm020 no pasoeny H 17 H H H

|Pa3zle.11 2. HeMeTa/lIBI M HX cCOeTMHEHHS

2.1

OO6mrast XxapakTeprucTruKa
XHUMHYECKHUX 3JIEMEHTOB
VIIA-rpynmnsl.
TI"anorens!

4

OOBsICHITH 001IME 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB HEMETAIIJIOB U UX COEAMHEHUN B
npezeniax MajiblX IEPUOJOB U IIaBHBIX noArpynn [leproauyeckoit CUCTEMbI XUMUUYECKHUX
AJIEMEHTOB C YY4ETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh GU3NUECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB rajloreHoOB (Ha mpUMepe
XJIOpa) U CJI0’KHBIX BELIECTB (XJIOPOBOAOPO/A, XJIOPHIAa HATPHUS), CIIOCOOBI UX MOTYYESHHUS,
IIPUMEHEHNE U 3HAYEHUE B IPUPOJIE U )KU3HH YEIIOBEKA.

OnpenensTh XJIOPHUI-UOHBI B paCTBOPE.
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1/

HaunmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

KonnuectBo yacos

Bcero

KonTp-
bl€
paboThI

IIpaxTt-
KHE
paboThI

MeToasl 1 GOPMBI OpraHu3aluy O0yIEHHUSI.
XapaKkTepUCTHKA AEATEILHOCTH 00YJarOLINXCsl

HJIaHI/IpOBaTB N OCYHICCTBJIATH HA MMPAKTUKC XUMUYCCKUC SKCIICPUMCHTEI, IIPOBOAWUTDH Ha6HIOIIeHI/ISI,
JienaTh BBIBOJIBI 10 pe3y/IbTaTaM dKCIIEPUMEHTA MPU POBEICHUH JTa00PATOPHBIX OIMBITOB
NPaKTUYECKUX padoT.

CnenoBatb npaBuUjIaM 0€30MaCHON pabOTHI B JIAOOPATOPHH MTPH UCTIOIH30BAHUU XUMHUECKON
MOCY/Bl U 000PYyTOBAHUSI.

BeicTpanBarh pa3BEpHyThIC MMChbMEHHBIC U YCTHBIC OTBETHI C OMOPOil HAa HHPOPMAIHIO U3 yIeOHHKA
Y CIIPAaBOYHBIX MaTEPHUAIIOB, TPAMOTHO HMCIIOJIb30BATh U3YUYEHHBIN IOHATUIHBIN anmapar Kypca
XUMHUH

2.1

OOw1ast XxapakTepUCTHKA
XUMHAYECKHX 3JICMEHTOB
VIA-rpynmsl.

Cepa u e€ coeuHEeHUs

OOBsICHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIeMEHTOB VIA-rpynmsl U ux
COEJIMHEHUH C yUETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (pU3NUECKUe U XUMUYECKHE CBOMCTBA MTPOCTOTO BEIIECTBA CEPhI U €€ COSIMHEHHIA
(cepoBOOPO/IA, OKCUIOB CEPBI, CEPHOM KUCIIOTHI, CYIh(HATOB), CIIOCOOBI UX MOIYYCHHUS,
MIPUMEHEHUE U 3HAUYECHUE B IPUPOJIE U KU3HU YEIOBEKA.

Onpenensath HaTU4KE CyIb(aT-HOHOB B PaCTBOPE.

OOBSICHITH CYIIHOCTh SKOJOTHYECKHUX MPOOIIeM, CBSI3aHHBIX C MEPepadOTKON COeTMHEHUN CEepHI.
HJ'IaHI/II)OBaTB N OCYHICCTBJIATH HA MMPAKTUKEC XUMUYCCKUEC DKCIICPUMEHTDI, ITIPOBOAWUTD H&6J'IIOJICHI/I$[,
JenaTh BBIBOJIBI IO pe3ybTaTaM IKCIIEPUMEHTA.

CnenoBath nmpaBuiiaM 0€30MacHOi paboThI B 1a00paTOpUU MPU UCIOJIb30BAHUN XUMUYECKOU
MoCyAbl U 000pyIOBaHUSI.

HpOI/ISBOI[I/ITI) BBIYUCJIICHUA 110 XUMUYCCKUM YPaBHCHHAM.

Hcnonk30BaTh MU BBHIOTHEHUH YY€OHBIX 3aJJaHUI TEKCTHI ydeOHMKa, CIPaBOYHbIE MaTepUabl
(ITepuoguyeckytro cucreMy XxuMu4eckux 3nmemMenToB JI.M. MennaeneeBa, TaOIuIly pacCTBOPHUMOCTH
KHCIIOT, OCHOBAHUH U COJIeH B BOJIC, DIIEKTPOXUMUYECKUH sl HAPSHKEHU METaIIIOB).
Hcrnonp30Bath npu BBHIMOJHEHUN YI€OHBIX 3aJaHUI M B TIPOIIECCE UCCIIEI0BATEHCKOM
NEATETbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPATypy XMMHUECKOTO COJEP KaHUS, CIIPABOYHBIE
MaTtepuabl, pecypcsl IHTepHETa
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Ne HanmenoBanue KommuecTBo yacos
/11 pasnenos u TeM Bcero|| Kourp- || Ipaxt- MeToasl 1 GOPMBI OpraHu3aluy O0yIEHHUSI.
IPOrpaMMBbI BlE KHie XapakTepUCTHKA ACSITEILHOCTH 00YYaOIINXCs
pabotsl || paboTHI
2.3 ||O6mas xapakrepucTukal| 7 1 ||OOBscHATH 00IMEe 3aKOHOMEPHOCTH B M3MEHEHNUHU CBOMCTB JIEMEHTOB V A-TpyIIIBI U UX
XUMHUYECKHX 3JIEMEHTOB COEJMHEHUH ¢ y4ETOM CTPOEHHSI UX aTOMOB.
VA-rpynsl. XapakTepu30BaTh GU3NIECKUE U XMMUYECKHE CBOWCTBA MPOCTHIX BEUIECTB a30Ta U Gocdopa u ux
A3ort, hochop u ux COoeIMHEHUN (aMMHUaka, colieif aMMOHUSI, @30THON KUCIIOTHI, HUTPATOB, okcuaa gocdopa (V) u
COEIUHEHUS dochopHoii KUCITOTHI, PocdaToB), CHOCOOBI UX MOTYUCHHUS, TPUMEHEHUE U 3HAYCHUE B IPHPOJIE U
YKU3HH YelloBeKa.
OnpenensaTe HOHBI aMMOHHUSA U POCHaTHOHBI B paCTBOPE.
OOBACHATH CYLTHOCTh SKOJIOTHYECKHUX MPOOIJIEM, CBSI3aHHBIX C HAX0X/IEHUEM COEAMHEHUH a30Ta U
docdopa B okpyxaroreit cpene.
[TnanupoBaTh U OCYLIECTBIATh HAa IPAKTUKE XUMHUUECKUE SKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHHUS,
JeNIaTh BBIBOJIBI IO PE3YIIbTaTaM SKCIIEPUMEHTA MIPU POBEICHUH Ja00PATOPHBIX OIBITOB
HPaKTUYECKON paboThl.
CnenoBatb nmpaBuiiaM 06€30MacHOi paboThl B 1a00paTOpUN MPU UCIIOJIb30BAHUH XUMHUECKOMN
HOoCyJIbl U 000PYAOBaHMUSL.
[Tpon3BONTH BEIYHUCICHHUS IO XUMUYECKAM YPaBHEHUSIM.
Vcnonb30BaTh NpH BHIIOTHEHUN YU€OHBIX 3a/JaHUH TEKCThl y4eOHHKA, CIPAaBOYHBIE MaTepHAaIIbI
(mepuoauYecKyro cucTeMy XuMmuueckux sneMmenToB .M. MenneneeBa, TabauIly pacTBOPUMOCTH
KHCJIOT, OCHOBAaHHM U CoJIel B BOJIE, SJIEKTPOXUMUYECKUN PsiJl HAMPSDKEHUM METaIIoB)
2.4 ||Oburas xapakTepucTikal| 8 1 2 ||OOBsACHATH 001IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 351eMeHTOB [V A-rpymiisl U ux

XUMHUYECKHUX 3JIEMEHTOB
IVA-rpynmer.

Yraepon u KpeMHHM, 1
UX COEAVHEHHUS

COEIMHEHUH C yUETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh (pU3NUECKHE U XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB YIIepoaa U KpEMHUS U
UX COEIMHEHUH (OKCHUJIOB YIIepojia, YTOJIbHON KUCIOThI, KApOOHATOB, OKCUIA KPEMHUS,
KPEMHUEBOU KUCIIOTHI, CHITUKATOB), CIOCOOBI UX MOJIyUYEHHU S, TPUMEHEHNE U 3HAYCHHE B IPUPOJIE U
KU3HU YEJIOBEKa.

OOBSICHITh MPUYUHHO-CIIEACTBEHHYIO CBSI3b: CTPOCHHE BEIIECTBA — CBONCTBA — MPUMEHEHUE — Ha
IIpUMepax COeMHEHUH yriiepojia U KpeMHHUS.

OnpenensTh KapOOHAT- M CUITUKAT-UOHBI B PACTBOPE.
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HaunmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

KonnuectBo yacos

Bcero

KonTp-
bl€
paboThI

IIpaxTt-
KHE
paboThI

MeToasl 1 GOPMBI OpraHu3aluy O0yIEHHUSI.
XapaKkTepUCTHKA AEATEILHOCTH 00YJarOLINXCsl

OOBACHATH CYLTHOCTH SKOJIOTUYECKHX MPOOIeM, CBI3aHHBIX C HAXOXKICHUEM YIIIEKHCIIOrO Ta3a B
OKpY>Kalolleu cpene.

[TonTBepxk1aTh OCOOCHHOCTH COCTaBa OPraHMYECKUX BEIIECTB MPUMEPAMH MTPOCTHIX COSTUHEHUI
(MetaH, 3TaH, 3TUJICH, alleTUJICH, YTAHOJ, TNIMLEPHH, YKCYCHasl KHCII0Ta), B3AUMOCBSI3b
HEOPraHWYECKUX COCAVMHEHUH YIIIepO1a U OPraHUYECKUX BEIIECTB.

OnuceIBaTh poiib OETKOB, )KUPOB U YIIIEBOJOB B (PYHKIIMOHUPOBAHUU KUBBIX OPTraHU3MOB, COCTaB
MIPUPOHBIX UCTOYHUKOB YIJI€BOJAOPOIOB, X POJIb B OBITY U MPOMBIIIJIEHHOCTH.

[IpoBOINUTH BHIYUCIEHUS IO YPABHEHUSAM XUMUUYECKUX PEAKLIUM.

[InanupoBaTh M OCYIIECTBIIATH HA MPAKTUKE XUMUYECKUE IKCIIEPUMEHTBI, TPOBOIUTH HAOIIOACHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yiIbTaTaM SKCIIEPUMEHTa MIPU MIPOBEICHUH J1A00OPATOPHBIX OMBITOB U
NPaKTUYECKUX padoT.

CrnenoBath mpaBuiiaM 6€30MacHoi paboThl B 1a00PaTOPUU MTPH UCIIOJIB30BAHUN XUMHUYECKON
MOCY/IbI ¥ 00OPY/I0BaHMUS.

Hcnonp30BaTh MpH BHIOTHEHUH YY€OHBIX 3aJaHH TEKCThl Y4IeOHUKA, CIIPABOYHBIE MATEPUAITBI
(ITepuoauyeckytro cucreMmy xumuieckux 3rmemenToB .M. MennaeneeBa, TaOauIly pacCTBOPUMOCTH
KHCIIOT, OCHOBAHUH U CcOJIel B BOJIE, DIIEKTPOXUMHUYECKUH sl HAMPSHKEHUI METAJLIOB)

|Hmozo no pazoesny

|25 ]

|Pa3zle.11 3. MeTaJL1bl 1 HX COeTHHEHHUS

3.1

OO01ue cBoMCcTBa
METAILIOB

4

PaCKpI)IBaTB CMBICJI U3YYACMBIX HOHATHHU U IMPHUMCHATH 3TU MMOHATHA IIPU OIMMCAHUN CBOICTB
BELIECTB U UX NMPEBPAILECHUN.

OOBACHITE 06HH/IG 3aKOHOMCPHOCTHU B USMCHCHUHN CBOMCTB JIEMEHTOB METAJNIOB U NX COG)II/IHeHI/II\/’I
C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu30BaTh CTPOSHUE METAIUIOB, O0IIHe (PU3NUECKe U XMMHUYECKHE CBOMCTBA METAJLJIOB.
XapakTepu30BaTh 00IME CITOCOOBI MOJTyUYEHHs] METAIIIOB.

OnuceIBaTh COCOOBI 3aMUTH METAIIOB OT KOPPO3HUH.

CrnenoBatb mpaBusiaM 6e301acHON pabOTHI B 1AOOPAaTOPHH MTPU UCHIOIb30BAHUN XUMHUYECKON
NocyzAbl U 000pyI0OBaHUS.
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HaunmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

KonuuectBo uacoB

Bcero

KonTp-
bl€
paboThI

IIpaxTt-
KHE
paboThI

MeToasl 1 GOPMBI OpraHu3aluy O0yIEHHUSI.
XapaKkTepUCTHKA AEATEILHOCTH 00YJarOLINXCsl

HpOI/I3BOI[I/ITB BBIYUCJICHUA 110 YPABHCHUAM XUMHWYCCKUX peaxunﬁ, €CJIM OAWH U3 pCarcHTOB
COJIEPKUT IPUMECH.

Y4acTBOBaTh B COBMECTHOH paboTe B ape WU TPYIIIe.

Hcnonp30BaTh MpH BHITOTHEHUH YY€OHBIX 3aJJaHUM TEKCThl Y4eOHUKA, CIIPABOYHBIEC MATEPUAIIBI
(ITepuoguyeckyto cucremy xumuieckux 3nemenToB .M. MenzaeneeBa, TaOauIly pacTBOPUMOCTH
KHCIIOT, OCHOBAHUH U coJiel B BOJIE, DJIEKTPOXUMUYECKHI s/ HAPSKEHUI METAJLIIOB)

3.2

Baxxueiiine MeTamisl 1
UX COEIUHEHUSI

16

OOBsICHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB METAJUIOB U UX COETMHEHUI
B TPYIIaxX ¢ y4€TOM CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (pU3NUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB METAIJIOB U UX
COeTMHEHUH (OKCHIOB, TUAPOKCHJIOB, COJICH), CIOCOOBI UX MOJIYYCHUS, IPUMEHEHUE U 3HAYCHUE B
MPUPOJIE U )KU3HH YEIOBEKa.

Y cTaHaBIMBAaTh TPUYHMHHO-CIIEICTBEHHYIO CBS3h: CTPOSHHE BEIIECTBA — CBOWCTBA — NMPHUMEHEHHUE
— Ha IPUMEpPax U3y4aeMbIX BEILECTB.

Pacmo3HaBaTh ¢ MOMOIIBIO KaY€CTBEHHBIX PEAKIIMK MOHBI METAJUIOB: MarHus, KaJbIHs, ATFOMAHUS,
nuHkKa, sxenesa (I1) u xenesa (1), meau (II).

Jloka3bIiBaTh aM()OTEPHBIN XapaKTep OKCHIOB M THAPOKCHIOB AFOMUHHS U IIHKA.

[TnanupoBaTh U OCYLIECTBIATh HAa MPAKTUKE XUMHUUECKUE SKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHHS,
JIeNIaTh BBIBOJIBI TIO PE3YIIbTaTaM dKCIIEPUMEHTA MIPU IPOBEICHUH JTa00PATOPHBIX OIBITOB
MPaKTUYECKUX padoT.

CnenoBatb nmpaBuiiaM 0€30MacHOM paboThI B 1a00paTOpUU MPU UCIOJIB30BAHUN XUMUYECKOU
HOCyJIbl U 000PYAOBaHMUS.

[Tpon3BOINTH BEIYHUCICHHUS IO XUMUYECKAM YPAaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOH paboTe B mape WU IpyIiIe.

BeicTpanBath pa3BEpHyThIC MMCEMEHHBIE H YCTHBIC OTBETHI C OTIOPO Ha MHPOPMAIIHIO U3 yuyeOHUKa
U CTIPaBOYHBIX MaTEPHATIOB, TPAMOTHO MCIIOIB30BaTh N3YUEHHBIN MOHATHIHBIN ammapaT Kypca
XUMUHT

|Hmozo no pasoeny

| 20 ]

|Pa3zle.11 4. X¥MH4 ¥ OKpY’Kaomas cpeaa
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Ne HaumenoBanue KonnuecTBo wacos
/11 pa3nenoB U TEM Bceero| Koutp- || IIpakt- MeToasl 1 GOPMBI OpraHu3aluy O0yIEHHUSI.
MIPOrpaMMBbI BIE KHe XapakTeprCTHKA EATEILHOCTH 00YUAIOIHXCSI
pabotsl || paboTHI
4.1 ||BemectBa u marepuansi | 3 XapakTepu30BaTh POJb XUMHUHU B PA3IMYHBIX cepax NesTeTbHOCTH JIt0Iei, OCHOBHBIC BEIIECTBA U
B )KU3HU YEJIOBEKa MaTepuaibl, IPUMEHsIEMbIE B )KU3HU COBPEMEHHOTO YeJIOBEKa.

OOBSICHITH YCIIOBHUS O€30ITACHOTO MCIIOIH30BAHUS BEIIECTB U XUMHUSCKUX PEAKIUN B OBITY.
AHaJIM3UPOBATh U KPUTUYECKHU OLIEHUBATH MH(OPMAIUIO O BIUSHUU TPOMBIIUIEHHOCTH, CEIbCKOTO
XO035ICTBA, TPAHCTIIOPTA U JIP.
HA COCTOSIHHE OKPYXKAIoIIei cpebl.
YMeTh OKa3bIBaTh MEPBYIO MTOMOIIb MPYU XUMUYECKUX 0KOTaX U OTPABIICHUSX.
[TpuHMMaTh yyacTHe B OOCYKACHUH MPOOIEM XUMHUUECKON U 9KOJIOTUYECKON HAIPABIEHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3HUIIUIO IO MPOOJIeMe U IIpe iaraTh BO3SMOXKHBIC ITYTH €€ pelIeCHUS

|I/Imozo no pazoeiny H 3 H H H H

|Pe3epBHoe BpeMsi H 3 H H H H

OBIEE KOJIMYECTBO 68 4 7

YACOB I10 [TIPOTPAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE
(3BAOYHAS, OYHO-3A0OYHAS ®OPMbI: KJIACCHI 8-1, 8-2, 8-3)

8 KUIIACC
Ne ypoka
S g
sl 28 ®opma
=) RS |Y
£ | E g Tema ypoka IIpakTuyeckas padora KoHTpOIS
~| S &
<| ZE
O A
1 2 3 4 5

Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA

XuMHusA — BaxkHas 00J1aCTh €CTECTBO3HAHNUSA U HpaKTquCKOﬁ ACATECJIbHOCTH Y€JI0BCKA

1. IIpeamer xumun. Poip XMMUM B KU3HU 4eloBeKa. Tena u BemecTsa
2. [TonsiTue O MeTogax TMO3HAHUS B XUMHH. ArperaTHble COCTOSHUSI BEIIECTBa.
3HaKOMCTBO ¢ J1labopaTopHBIM 000pynoBaHueM. [IpaBuia TEXHUKU O€30MaCHOCTH MpPHU
paboTte B KaOMHETE XUMHH
1) [TpakTrueckas padota Ne 1 «IIpaBuna paboTsl B 1abopatopuu v NpuéMbl 0OpalieHus ¢
71a00paTOPHBIM 000PYIOBAHUEM
3. YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus cMecei
2) [Tpaktuyeckas padora Ne 2 «Pa3nenenue cmecell (Ha mpUMepe OYMCTKHU IMOBAapEeHHOU

COJIN)»

BemecTBa 1 XUMHYECKHE pe€aKnuu

4. ATOMBI U MOJIEKYJIBI
3) XUMHYECKHUE DIIEMEHTBI. 3HAKH (CUMBOJIbI) XUMHUECKUX 3JIEMEHTOB
4) IIpocTble U CIIOKHBIE BEIIECTBA

)

ATOMHO-MOJ’ICKYJ]ﬂpHOC Y4YCHHUC
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1 2 3
5. OtHocuTenbHas aToMHast Mmacca. OTHOCHUTEIIbHASI MOJICKYJISIpHAst Macca
6. MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B COEINHEHUHU
7. 3aKOH TIOCTOSHCTBA COCTaBa BemIecTB. XuMHU4Ueckas (Gopmyrna. BaaeHTHOCTh aTOMOB
XUMHYECKHX DIIEMEHTOB
6) DuU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKask peaKIus
8. [Ipu3Haky U ycaoBuUsl MPOTEKAHUS XUMUYECKUX PEAKIUN
9. 3aK0H COXpaHEHUsI MACChI BEHIECTB. XUMUYECKUE YPABHEHUS
7) Brruucnenust Koau4yecTBa, MacChl BEIIECTBA 110 YPABHEHUSM XUMUYECKUX PEaKIU
10. Knaccudukanuss XUMHYECKMX peakiuil (COCIUHEHHUS, pa3JIOKCHHUsS, 3aMEIICHUS,
oOMeHa)
11. M. B. JlomoHnocoB — yuénblii-oHnuknoneauct. O0o0IIeHne u cucTeMaTH3aus 3SHaHHH
12. KonTponbnas padota Nel no teme «BemiecTBa 1 XUMHUECKUE PEAKITHI

Pa3nes 2. Bakneiimme npeacTaBuTe Il HCOPraHHYECKUX BelEeCTB

Bo3ayx. Kucaopoa. IlonsaTue 06 okcuaax

13. Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoa — 37IeMEHT U IPOCTOE BEHIECTBO.
O30H
14. ®dusnyeckue U XUMHYECKHE CBOMCTBA KHUCIOpOJa (peakiuu OKHUCICHHS, TOPEHHE).
ITonsiTHe 06 OKCHIAX
8) CrniocoObl ostydeHus KUCaopo/ia B 1abopaTOpuu U MpoMbllIeHHOCTH. [Iprmenenne
KHCII0pOJia
9) TenoBoit 3hpexT XuMuUecKoi peakiiu, MOHITHE O TEPMOXUMUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUUYECKHUX PEAKIHIX
15. Oxcuapl Kak pe3yibTaT peakiuil ropeHus. TomiauBo (He(pTh, yroib W MeTaH).
3arpsi3HEHUE BO3TyXa, CIOCOOBI €T0 MPeIOTBPAIICHIS
10) | Ilpaktuueckas padota Ne 3 o teme «Ilomyuenue u cobupanue Kuciopo/ia, u3yueHue
€ro CBOMCTB)»
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Bonopoa. Ilonsitue o kucsorax u cossix. Kosim4yecrso Bemecrsa

16. Bonopon — anemeHT U npoctoe BeecTBo. Haxoxnenue B npupoje

11) Pu3nyecKue 1 XuMHUYECKHE CBOMCTBA Bojopoaa. [Ipumenenue Bogopoaa

17. IToHgaTHE O KUCIIOTAX U COMIIX

12) Crioco0slI MoTydeHus BOAOPO/Ia B 1TAO0OpaTOpPHH

13) [TpakTuueckas paborta Ne 4 o reme «llonydenue u cobupanue Bogopoia, H3yuyeHUE
€ro CBOMCTB»

18. KonuuectBo BeniectBa. Monbs. MossipHast Macca.

19. MonsipHblii 00bEM ra30B. 3aK0OH ABOTAAPO

14) | Boruncnenuss o0b€Ma, KOJMYECTBA BEIIECTBA Ta3a IO €ro M3BECTHOMY KOJIUYECTBY
BEIIIECTBA UM 00BEMY

15) Brruucnenust 00bEMOB ra30B 110 YPaBHEHHIO PEAKIIMU HA OCHOBE 3aKOHA 00bEMHBIX
OTHOUIEHUI Ira30B

Bopa. PacTtBopsl. [lonsitue 06 ocHOBaHMSAX

20. Boga. ®usnueckue u XUMHUYECKHUE CBOMCTBA BOJIEI

16) | CocraB ocHoBaHui. [loHsATHE 00 MHIKMKATOPAX

21 Bona xak pactBoputens. HachleHHbIE M1 HEHACBIILIEHHBIE pacTBOPBI. MaccoBas 101
BEILECTBA B pacTBOPE

17) [Tpaktuueckas padora Ne 5 mo teme «lIpuroroBieHre pacTBOPOB C OMpeaeIEHHOM
MacCcOBOM J10JI€l paCTBOPEHHOTO BEILIECTBA»

22. Boluncnenus ¢ MCHOIb30BaHUEM IOHATHS «MaccoBas JI0JI1 BELIECTBA B PacTBOPEY.
KonTponbnas padota Ne2 no teme «Kucnopona. Bonopoa. Boga»

OcHOBHbBIE KJIACCHI HEOPraHu4e€CKMuXx coeTHHEHHU

23. Oxcuapl: cocTas, Ki1accupUKaIys, HOMEHKIIATypa

18) [ToryueHnue 1 XuMHUYEeCKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB
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24. OcHoBaHMsI: COCTaB, KJIaccu(UKaIysl, HOMEHKIATypa

19) [TosrydyeHne U XUMHUYECKUE CBOWCTBA OCHOBAaHUM

25. Kucnotsr: cocras, knaccudukaus, HOMEHKIATypa

20) [TonydyeHne u XuMHUYECKUE CBOMCTBA KUCIOT

26. Conu (cpenHue): HOMEHKIIATypa, CIOCOObI MOTYyYEHUs, XHMUYECKIE CBONCTBA

21) [Ipaktuueckas padora Ne 6. Pemenue sxcriepuMeHTaIbHbIX 3a/1a4 10 TeMe «OCHOBHBIC
KJIACChl HEOPTaHUYECKUX COCTUHCHUI)

27. I'eneTndeckas CBA3b MEXIY KJIACCAMH HEOPTAHUYECKUX COECIUHEHUN

22) O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

23) KonTponbaas padota Ne3 mo Teme "OCHOBHBIE KJTACChl HEOPTaHUIECKUX COCTUHEHUI"

Paznen 3. [lepuoanueckuii 3akon u [lepuoguyeckasi cucrema xumuieckux 3jemMenToB [I. U. MenaeneeBa. Ctpoenne aToMoB. XuUMHYeCKAasi
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUA

Ilepuonnuecknii 3axon u [lepuoanueckas cucrema xumudeckux 3jiemeHToB /I.LU. Menneneesa. Ctpoenue aroma

24) [TepBble NOMBITKY KIacCUPUKAIUN XUMUYECKUX Ay1eMeHTOoB. [loHsTHE O Tpynmax
CXOJIHBIX DJIEMEHTOB

25) ITepuonnueckuii 3akoH u [lepronnueckas cucteMa XuMHYeCKUX 31aeMeHToB Jl. U.
MenneneeBa

26) IIepnonpl, rpynmsl, HOATPYIIIBI

28. Crpoenne atomoB. CoctaB aToMHBIX siiep. M3oTomsl
29. Ctpoenue 27eKTpOHHBIX 0007109eK aTOMOB 3J1eMeHTOB [lepuoanueckoii cucremsr /1. U.
Meneneena

27) XapakTepucTHKa XUMHUYECKOrO0 3JIEMEHTa IO €ro NoJIoKeHuto B Ilepmomgmyeckoit
cucteme /1. 1. MenaeneeBa

30. 3unauenue [leproanueckoro 3akoHa JJis pa3BUTHsI HAyKu U nipakTuku. [{. 1. Menneneen
— Y4€HBIi, NEAAror ¥ rpakKIaHuH

28) PesepBHbIil ypok. O6001IeHIE U CHCTeMaTH3alHsl 3HAHUN
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29) | KonrponbsHas padora Ned o teme «CtpoeHHe aToMa. XUMUYECKas CBSA3b) /
Bcepoccuiickast mpoBepouHasi pabota

XumMuuyeckasi cBi3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbBIE peaKknuu

31. :‘)HeKTpOOTpI/IHaTeHBHOCTB aTOMOB XUMHNYCCKHX 2JICMCHTOB

30) HNonHnas xumuyeckas CBs3b

31) | KoBanenTHas nonsipHasi XMMUYECKas CBS3b

32) | KoBaneHTHas HenossipHasi XUMUYECKas CBS3b

32. CreneHp OKUCIECHUSI

33. OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKINU. DIIeKTpOHHBIH Oananc OBP

33) OKHCIHUTENN U BOCCTAHOBUTEIN

34. PesepBHbIil ypok. O6001IeHHE U cUCTeMaTH3alus 3HaHui 1o Teme «CTpoeHue aToma.
XUMUYECKas CBSI3b»

34) PesepBHbIit ypok. O60011I€HNE U CHCTeMAaTHU3alus 3HAHUHA

34 |34 uToro

Hroro: 68 yacos, 3 HUX YPOKOB, OTBEJACHHbIX HA KOHTPOJbHBIE padoThI, - He 0oJiee 4
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Pa3znes 1. BenecTBO M XUMHYeCKHe PeaKIum

IToBTOpEeHue u yriaydsenue 3HaHHII OCHOBHBIX pa3esioB Kypca 8 kiacca

1. Ilepuonuueckuii 3akoH. [lepuoauueckas cucreMa XuMH4IecKux 31eMeHToB /1. 1.
Menneneena
1) 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
TIEPUOJIOB
2) Krnaccudukanys u HOMEHKIIaTypa HEOPraHUYEeCKUX BELLECTB
2. Bupl XMMUYECKOI CBS3U Y TUIIBI KPUCTAJUIMYECKUX PENIETOK
3) KonTponbnas padota Nel mo teme «I[loBTopenue u yriryolieHrne 3HaHUH OCHOBHBIX
pazzienoB Kypca 8 Kiaccay
OcCHOBHBIE 3AKOHOMEPHOCTH XUMHYECKMX PeaKuuii
3. Knaccudukanus XuMHUECKUX peakIHii Mo pa3IuYHbIM MpU3HAKAM
4, [ToHsiTHE O CKOPOCTH XMMUYECKOU peakuuu. IIoHsATHE O TOMOT€HHBIX U
TE€TEPOTCHHBIX PEAKIIHSIX
5. [TonsiTe 0 XMMUYECKOM paBHOBECHHU. DaKTOPBI, BAUSIONIME HA CKOPOCTh

XUMHYECKON PEAKIMU U IMOJIOKCHUEC XUMHUYCCKOI'0 paBHOBECHU A

4)

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcaknuu

DJIEKTPOJUTHYECKAsl AUcconuanms. XuMn4yecKne peakiui B pacTBopax

6.

‘ TeopI/I}I SHCKTpOHHTquCKOﬁ AucCconuranuu. CunbHbIC U cl1a0ble OJICKTPOJIUTHI
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7. HNounbie ypaBHEHUS peakIuid
8. XUMHUYECKHE CBOMCTBA KHCIOT M OCHOBAaHHMH B CBETE MPECTABICHUN 00
IEKTPOIUTUYECKOHN TUCCOIMALUU
5) XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUH 00 IIEKTPOIUTHIECKOM
JMCCOLMALIUU
9. [TonsTHe 0 ruapoIU3E COnen
6) O06001eHre U cucTeMaTu3alis 3HaHUA
7) ITpakTryeckas pabora Ne 1. «PenieHne 3KkcriepuMeHTAIBHBIX 3a]1a4»
8) Kontponbnas padota No2 o Teme «NEKTpONIUTHYECKAs AUCCOIMALINS. XUMUYECKUE

PCaKIU B paCTBOPAX)»

Pa3gen 2. HemeTaaabl M UX COeIUHEHU ST

OO0mas xapakTepucTHKA XMMU4eCKUX 3JieMeHTOB VIIA-rpynnsbl. I'anorenst

10. OO01as XxapakTepuCcTUKa raJloreHoB. XMMHUECKHUE CBOICTBA HA IIpUMeEpE XJIopa
11. Xnoposojopos. ConsiHas KUCIO0Ta, XMMUYECKHE CBOMCTBA, OJIy4YeHHE, TIPUMEHEHHUE
9) ITpakTryeckas padora Ne 2 o teme «IlomyueHue coysiHOM KUCIOTHI, U3ydYeHue eé

CBOMCTB»

12. Bbruucnienus no ypaBHEHUSIM XMMHUYECKUX PEAKLUH, €ClIM OJTUH U3 PEareHTOB JIaH B
130bITKE

O0mas xapakTepucTHKa XUMH4ecKUX 2JIeMeHTOB VIA-rpynnbl. Cepa u eé coennHenust

13. OOm1ast xapakTepUCTHKa XUMHUYECKUX 3i1eMeHTOB VIA-rpynmsl. [IpocThie BemecTBa -

KHCJIOPOJ U CEpa

10) | AmnorponHsle MoanduKauu cepbl. HaxoxieHune ceprl U €€ COeJMHEHUH B IPUPOJIE.
XHMMHYECKHE CBOMCTBA CEPHI

11) | CepoBonopoj, cTpoeHue, GU3NUecKue U XMMUYECKHE CBOMCTBA

14. Oxcunsl cepbl. CepHas KHCIOTa, (U3MYECKHUE U XUMUYECKUE CBOWCTBA, MPUMEHEHUE

15. XUMUYeCcKHe peakliny, JieXallie B OCHOBE IPOMBIIUIEHHOTO cloco0a MojTy4yeHus
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpebl COEUHEHUIMU
Cepbl

12) | Boluncienue MaccoBO# 1011 BBIXOJa MMPOJIYKTa peakluu

OO01asi XapaKTepUCTHKA XMMHUYECKUX 3JIeMeHTOB VA-rpynnbl. A30T, ¢pochop 1 ux coeMHEeHUs
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13) | OGmas XxapakTepUCTUKA JIEMEHTOB V A-rpymibl. A30T, pacpOCTpaHEHHE B
npupoe, GU3NIECKUe U XUMUICCKUE CBOKCTBA

16. AMMHaK, ero (pU3nYecKue 1 XMMUYECKHUE CBOMCTBA, MTOTYUCHUE U IPUMEHEHUE

14) | Ilpaktuueckas padora Ne 3 o Teme «llomyuyeHre aMmmuaka, M3ydeHHe €ro CBOHCTBY

17. A3oTHas KUCI0Ta, €€ GPU3NIECKHUE U XMMHUYECKHE CBOMCTBA

15) | Hcnonp3oBaHKe HUTPATOB U COJIEH aMMOHHUS B KQU€CTBE MUHEPAIbHBIX Y1OOPEHUH.
XHMMHMYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CPeIbl COETMHEHUSIMHU a30Ta

18. dochop. Oxeun pochopa (V) u pochopHas kucnora, GU3HIECKUE U XUMUICCKHE
CBOMCTBA, MMOJYYCHUE

16) | Ucnonp3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOpECHHIA. 3arpsi3HeHHe
MIPUPOJIHOM cpelbl hochaTaMu

OO0nasi XapakTepuCcTUKA XMMUYECKHX 3J1eMeHTOB IVA-rpynnel. Yriepoa u KpeMHUii, 1 UX COeITMHEHUS

19. Yrnepon, pacnpocTpaHeHue B pUpoJe, PU3ndeckre U XMMUYECKHEe CBOIICTBA

17) | Oxcunel yriepoja, ux pu3nYecKre U XUMHUYECKUE CBOMCTBA. DKOJIIOTHYECKHE
po0OJIeMbl, CBsI3aHHBIE C OKcHIoM yriepoza (1V)

20. VYropHasa KUCI0Ta U €€ COJIN

18) | Ilpaktuueckas pa6ora Ne 4 o teme "[lonyuenue yriekucnoro raza. KauectseHnas
peakiys Ha KapOoHaT-HOH"

21. [lepBoHaYaIbHBIE IOHATHS 00 OPTrAaHUYECKHUX BEIIECTBAX KaK O COSAMHEHUX
yriepoja. YTaeBoaoposl (Ha IpuMepe aJKkaHOB)
22. Kpemuuii u ero coeguHeHus

19) [TpakTuueckas pabora Ne 5. PemieHne skcepuMeHTANbHBIX 337124 110 TeMe
«Baxuelnme HeMeTaUIbI U UX COEIUHEHUS

23. KonTponbnas padota Ne3 mo Teme «BaxHei1ne HeMeTaulbl U UX COSTUHECHHUSI.
Pemenue 3amad mo ypaBHEHUIO XUMHYECKOW PEAKITNH, €CITH XOTs ObI OJTHO U3
HCXOJIHBIX BEIIECTB COJECPKUT MPUMECH.

Paznen 3. MeraJ1iibl 1 X COeIMHEHUA

O01me CBOMCTBA METALJIOB

24. OO6m1ast XxapakTepruCTHKa XUMUUECKUX AJIEMEHTOB — METauIoB. MeTayuimueckas
CBA3b U METAJNIMYECKAsl KpUCTAIUINYECKasl peéTka. Gu3nueckue CBONCTBa
METaJIJIOB




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEXJIEHUE «HACTHAS IIKOJIA LHIOJAVB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoBo) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Temn.: +7-812-740-10-88
MHH 7807084185 JInmensust KO CITb Ne 1798 ot 15.04.2016 1.

1 2 3
25. XUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUI PSAJT HAPSHKEHUH METAIIIIOB
26. Haxoxnenne metaios B npupoze. O01me crocoOs! moiydeHus: MeTayuioB. CIIaBbl.

Bbruncnenus no ypaBHeHUSIM XUMHUYECKUX PEaKLUi, €CJIM OJMH U3 PEarcHTOB
COJICPKUT IIPUMECHU

20) | [ToHaTHe 0 KOPPO3UHM METAIIIOB

Ba:kHelyue MeTa/VIbl 1 X COeAMHEHUS

27. Il{emouHBIE METAILIBI

21) | Oxcuabl ¥ TUAPOKCUIBI HATPUS U KaIusl

28. [llenouyHo3eMenbHBIC METAIUIBI — KAJIBITUH U MarHUi

22) | BaxHeiiiume coeqMHEHUS KATbIIUS

29. O606H_ICHI/IG U CuCTéMaTn3anus 3HaHWH. Pelnrenrne KOMINIEKCHBIX 3aJla4 Ha pacuCThl
110 YPAaBHCHUIO PCAKIIMU PA3HBIX THIIOB: Ha H30BITOK OAHOI'0 U3 pCarcHTOB, HA
MaCCOBYIO JOJIKO p€arcHTa B CMECH, Ha MAaCCOBYIO JOJIXO BbIXOJa NIPOAYKTAa p€aKIuun

30. JXecTkocTb BOJBI U CLIOCOOBI €€ YCTpaHEHUS
23) | [Ipaktuueckas padota Ne 6 mo teme "KEcTKOCTH BOJIBI M METOJIBI €€ YCTpaHEHUs "
31. Amomuauil. CoeIMHEHUS ATFOMUHUS
24) | AmdorepHble CBOMCTBA OKCUIA U THIPOKCHIA
32. XKeneszo. CoenuHenus xenesa
33. I'enetnueckue psansl coenunenuit sxxenesa (I1) u xenesa (II1). Oxcunbl, THAPOKCUABI U

comu sxkenesa (1) n xenesa (I11)

25) | OGoObmmenne u cucTeMaTu3alus 3HaHUI

26) | [Ipaktuueckas pabota Ne 7. Permenue 3KcriepuMeHTaIbHBIX 33/1a4 IO TEME
«BakHel1e MeTaibl U UX COSTUHECHHS

27) | Beruucnenus mo ypaBHEHUSM XUMHUUYECKUX PEAKIIUMA, €CITH OJIMH U3 PEareHTOB JIaH B
M30BITKE WK COJEPKUT MPUMECH. BhIUUCIIeHNs MacCOBOM O BBIX0/Ia MPOIYKTA
peakuuu

28) | KonrponwsHas pabora Ned o teme «BaskHeH1Ie METAITBI U UX COSTMHEHUS»

Paznen 4. Xumus u okpyskamomas cpeaa

XuMHuS M OKpYKaKOLIas cpeaa
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29) | BemectBa 1 MaTepuaibl B IOBCETHEBHOM JKM3HU YEIIOBEKA

34. [TpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB (He(Th, ra3, yrous). [IpoaykTel

nepepaboTku 1 ux 3HayeHue. O00OIIeHNe U CUCTeMAaTHU3allHs] 3HAHUH

30) | XuMHUECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl
31) | Ponb xuMuu B perieHHH 3KOJIOTHUECKUX MPoodIemM
32) PesepBHblil ypok. O60011I€HNE U CHCTeMAaTHU3alHs 3HAHUMA
33) | Pe3epBHublit ypok. O000IICHHE U CUCTEMATH3AIIMS 3HAHHIHA
34) | PesepBHblii ypok. O60011eHNE U cCUCTEMAaTU3alUs] 3HAHUN

34 34 UToro

Hroro: 68 qaC0B, U3 HUX YPOKOB, OTBCACHHBIX HA KOHTPOJBbHBLIC paﬁﬂTbl, - He O0oJiee 4
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IPOBEPSIEMBIE TPEBOBAHHUSI K PE3YJbBTATAM OCBOEHUSI OCHOBHOU

OBPA3OBATEJIbHOM ITPOT'PAMMBI (8 KJIACC)

Kon [IpoBepsieMbie peIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHMs
pe3ynbTarta
1 ITo Teme: "IlepBoHayanbHbIC XUMUYECKHE MOHATHUSA"
1.1 pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX IOHSTHI: aToM, MOJIEKYyJa,

XUMHYECKHH DJIEMEHT, MPOCTOE BEHIECTBO, CIIOKHOE BEIIECTBO, CMEChH
(omHOpOMHAS ¥ HEOJIHOPOJIHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAS U
MOJICKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J0JIsi XUMHUYECKOTO DJIEMEHTa B COSJIMHECHUH, MOJIIPHBIH 00beM,
XUMHUYECKash PeaKivs, KiIacCH(PUKAIUs PEaKIHid: peakluud COCTUHCHUS,
pPEaKIMU PA3JIOKCHHS, PEAKIMK 3aMEIICHUs, PEaKIlMh OOMEHa, JK30- W
OHJIOTEPMHUUYECKUE pEAKIMH, TEIUIOBOM APQPEKT peakuu, pacTBop,
MaccoBas JI0Jisl BemecTBa (IPOICHTHAS KOHIICHTPAIIHS) B paCTBOPE

1.2 HIUIFOCTPUPOBATL B3aHMMOCBA3b OCHOBHBIX XHUMHUUYCCKHUX MMOHATHH |
IMPUMCHSATDH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHleHI/IfI

1.3 UCTIOJIF30BaTh XMMUYECKYIO CHMBOJIMKY ISl COCTaBJICHHUS (DOPMYJT BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEaKIUi

1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMSI MacChl BEIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOraipo

1.5 OTpEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX

1.6 KJaccu(UIUpoBaTh XUMHMUYECKHE peakuuu (110 YHUCIy M  COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEILIECTB, 110 TEIIOBOMY 3PEKTY)

1.7 BBIYHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChI BEIIECTB

1.8 BBIYHCIIATH MAacCOBYIO JIOIFO XMMHYECKOTO JJIEMEHTa T0 (opMyIie
COEIMHEHMS,

1.9 BBIUKCIISTH MAaCCOBYIO JIOJIO BEIIIECTBA B PACTBOPE

1.10 MPUMEHSTh €CTeCTBEHHO-HAayYHbIE METOABl MO3HAHUS - HaOIOJEHUE,

U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (peasIbHbII U MBICIIEHHBIH )

2 ITo Teme: "BaxHeimue npecTaBUTEIN HEOPTaHNYECKHUX BEIIECTB"

2.1 pPacKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSTHUH: OKCHJ, KHCJIIOTa,
OCHOBAHHE, COJIb

2.2 OTPENIENSITh MPHUHAJIEKHOCTh BEIIECTB K ONPEIACICHHOMY KIIACCy
coeMHeHu 1o Gpopmynam

23 KJIaccu(UIMpPOBaTh HEOPraHMUECKUE BELIECTBA
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XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWMUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIas ONMUCAHUE IPUMEPAMH MOJIEKYIISPHBIX
YpaBHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU

2.5

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IIPOTEKaHUS XUMHUYECKHMX IIPEBpAlICHUN B
Pa3IMYHBIX YCIOBUAX

2.6

CIIe/IOBATH MTPAaBUIIaM IOJIb30BAHHS XMMUYECKON ITOCY 101 1 1a00paTOPHBIM
0o0OpylOBaHUEM, a TaKKe IpaBUIaM OOpalleHHs C BEIleCTBaMH B
COOTBETCTBUM C WHCTPYKUMSMHM TI0 BBIOJHEHUIO JIaDOpaTOPHBIX
XUMHUYECKHX OMBITOB IO MOJIYYECHHIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(BomopoJia M KHCIIOpOJa), MPUTOTOBICHUIO PAaCTBOPOB C OIpPEAEICHHON
MacCOBOHM JI0JIEM paCTBOPEHHOI'O BEIIECTBA, IJIAHUPOBATh M IPOBOAMTH
XMMHYECKHE SKCIICPUMEHTHI 0 PAclO3HABAaHHIO PACTBOPOB INEJIOYECH H
KHCJIOT C TOMOIIBIO0 HHIUKATOPOB (JIAKMYC, (PeHOI(PTATICHH, METHIIOPAHIK U

ApyrHe)

2.7

MMpOBOAUTD PACYCTHI I10 YPABHCHHUIO XUMHUYECKOM p€aKnuu

ITo Teme: "llepuoanueckuii 3akoH u [lepuoandeckas cucTeMa XMMHYECKUX
anementoB [[.M. MenneneeBa. CtpoeHne aToMoB. XHUMHUYECKas CBS3b.
OKHUCIUTEIbHO-BOCCTAaHOBUTEIIbHBIC peaKIIuu"

3.1

PacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATHH: spO aToma,
AJIEKTPOHHBIN CIJIOH aTroma, aTOMHast OpOUTallb, pauyc aTOMa, XMMHUYECKast
CBSI3b, HoJIIpHAast u HeMoJIsIpHast KOBaJICHTHAS CBSI3b,
AJIEKTPOOTPUILIATEILHOCTh, UOHHAsI CBSA3b, MOH, KaTHOH, aHUOH, CTENEHb
OKHCIICHUS

3.2

I(J'IaCCI/I(l)I/II_II/IpOBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

ONMCHIBaTh M XapakTepus3oBaTh TabnnuHyto @opmy [leprognueckoit
CHUCTEMBl XMMMYECKMX OSJIEMEHTOB: pa3iuuyaTb MOHATUA "TJIaBHas
noarpynna (A-rpynna)" u "nodounas noarpynmna (b-rpynmna)", "maneie" u
"OonbiIre" nepuoabl

3.4

packpeiBaTh cmblci Ilepuogmyeckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBAaTh IOHUMAaHUE IEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHX HIEMEHTOB OT UX M0JI0KeHUs B [leproauyeckon cucreme

3.5

COOTHOCUTH 0003HAUEHUS, KOTOpPBIE UMEIOTCsI B Tabnuie "llepuoanueckas
cucrema xumuuyeckux isnemeHtoB J[.M. MenaeneeBa" ¢ 4YUCIOBBIMHU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB H
3apsa  Aapa, oO0Ilee YHCIO JJIEKTPOHOB U paclpefielieHue HX IO
AJIIEKTPOHHBIM CJIOSIM)

3.6

ONpeaACIAATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

OTpeAeNaTh BHUJA XUMHUYECKOW CBsI3M (KOBAJIGHTHAsT W WOHHAs) B
HEOPraHWYECKUX COECIUHEHUAX
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEPIAHUA (8 KJIACC)

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XMMHUHM B KU3HU YEIIOBEKA. MECTO IIPE B CUCTEME HayK.
Tena u BemectBa. PuU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BEILIECTB

1.2

[TonsiTue o MeTogax mo3HaHus B XUMHM. YucThie BemecTBa U cmecu. CrocoObl
paszeneHus cMecen

1.3

ATOMBI U MOJIEKYJbI. XUMHYECKHE dJIeMeHThl. CUMBOJIBI XUMUYECKUX DIIEMEHTOB.
[IpocThie u CiIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUE€HUE

1.4

Xumnueckast popmyna. BajgeHTHOCTP aTOMOB XHMHYECKUX DIIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsE aTOMHas Macca. OTHOCUTEINIbHAS
MOJIEKYJIApHas Macca. MaccoBasi 10JI1 XUMUYECKOIO 2JIEMEHTA B COCIMHEHUHT

1.5

KomnuectBo BemiecTBa. Mouib. MOJ'ISIpHaSI macca. BzanMocBs3b KOJIN4YCCTBA,
MacCcCbl MW 4YHCJIA CTPYKTYPHBIX CAWHHI[ BCIICCTBA. Pacuernr mo (l)OpMy.]'IaM
XUMHYCCKHX COCIUHCHUM

1.6

duznyeckue 1 XUMHUYECKUE ABJICHUA. XMUMUYECKas PEaKkLys U €€ IPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeEIIEeCTB. XHMHUeckue ypaBHeHus. Kraccudukanus
XUMHUYECKHX Peakluil (COeMHEHNs, pa3I0KeHus, 3aMeleHNs, OOMEHa)

1.7

XYUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKOH MOCYI0#, ¢ MpaBUiIaMu
pabotel B Jafoparopud W TOpHeMaMH  OoOpaiieHuss ¢ J1abOpaTOPHBIM
o0opy/soBaHUEM, H3yuY€HHE U ONucaHue (UINYECKUX CBOWCTB 00pa3IloB
HEOPTraHWYECKHUX BEIIECTB, HaOII0IeHne (PU3NUecKuX (TUTaBJICHHE BOCKA, TasHUE
JIbAa, pacTUpaHHWE caxapa B CTYyNKe, KHIIEHHWE W KOHJEHCAIMS BOJIbI) H
XUMUYECKHX  (TOpEHWE  CBEYH, MPOKAIMBAHWE  MEIHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeNla C KHUCIOTOW) sBIEHUM, HaAOMIOJeHHEe U OMHCaHue
MPU3HAKOB  TMPOTECKAHWS  XUMHUYECKMX  peaknmid (pas3liokeHHWe  caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapwsi, pa3ioxKeHHe THAPOKCHIA
meau (II) mpu HarpeBanuu, B3auMoieiicTBHe xenesa ¢ pactBopoM coiu menu (1I),
M3YyYEHHE CIOCOO0B pa3fieNieHus: cMecel (C TOMOIIbI0 MarHura, GUIbTPOBAHUE,
BBIMIApWBAaHWE, AWCTWUIALNMS,  XpoMatorpadus), MPOBEICHUE  OYHUCTKU
MOBApEHHOM coyu, HAOMIOJEHNE U OMHCAHUE PE3yIbTaTOB MPOBEICHUS OIBITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3JIaHUE MOJeNIeld MOJICKYIT
(IIapOCTEePIKHEBBIX )

Baxueiiiine NpEACTABUTCIIN HCOPTaHUYCCKUX BCIICCTB

2.1

Bo3nyx - cmeck razoB. CocrtaB Bo3nyxa. Kuciopoa - 3JI€eMEHT M IMPOCTOE
BemecTBO. HaxoxkmeHue Kuciopona B MPHPOIE, (U3NYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcuabl. [lpumenenue kucmopona. CrocoOsI
MOJYYCHUsT KHUCIIOpOJa B J1a0OpaTopud H TPOMBIIIICHHOCTH. KpyroBopoT
kucnopoja B mpupojie. O30H - alIoTpoIHas MoIU(UKAIHS KHCIOPOIa
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2.2

TemnoBoit 3ppexT XuMuIeckoi peakuu, TePMOXUMUYECKUE YPaBHEHUS, K30~ U
OHAOTEPMUYECKUE peakUuu. TOMIMBO: yrojib U METaH. 3arpsA3HEHHUE BO3/1yXa,
yCUJIEHUE MapHUKOBOTO 3(pekTa, pa3pylieHrne 030HOBOTO CII0s
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Bonopox - anemeHT M mpoctoe BemiecTBO. HaxokneHune Bojgopoaa B MpUpPOJE,
du3MYeCKne W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI MOJIyYCHHSI.
Kucnots!l u conn
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Monsipablii 00BbeM ra3oB. PacueTsl 0 XUMUYECKUM YPaBHEHHSIM

2.5

®dusunyeckue cBoicTBa BoJibl. Boja kak pactBoputelb. PactBopsl. Hackienusie
Y HEHACBILIEHHbIE pacTBOpbl. PacTBOpUMOCTH BellecTB B Bojie. MaccoBast J0Jist
BEIlIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BObI. OcHOBaHuUs. PoJib pacTBOpOB
B MPUPOJICE U B KU3HU 4eroBeka. KpyroBopor Bojabl B mpupoje. 3arps3HeHue
MPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOJIHBIX BOJ

2.6

Knaccudukanus neopranuueckux coeauHenuid. Oxcuabl. Knaccudukanus
OKCHJIOB:  coyieoOpasyroniyie (OCHOBHBIC, KHCIOTHBIE, aM{QOTEpHbIE) H
HeconeoOpazyomue. Homenknarypa oxcuaoB. dDusnueckue M XUMHUYECKHE
CBOMCTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcuoBanwmst. Kimaccudukanus 0OCHOBaHU: 1IeJI0YN U HEPACTBOPUMBIC OCHOBAHHSI.
Homenknarypa ocHoBaHuil. @u3n4YecKue M XUMUYECKHE CBOWCTBA OCHOBAHUU.
[Tonydyenne ocHOBaHMI

2.8

Kucnotel. Knaccudukanus xucinor. Homenkimarypa kucinor. ®usnyeckue u
XUMHYECKHE cBoMcTBa KkuciaoT. Psn aktuBHoctu MetanioB H.H. bekerosa.
[Tomy4yenue kucaor

2.9

Comu. Homenknarypa coneil. @u3znueckue M XUMHUYECKHE CBOWCTBA COJIEH.
ITommyuyenue conen

2.10

I'eneTmueckas CBI3b MEXKAY KilaCCaMH HCOPraHNICCKUX COGJII/IHGHI/Iﬁ

2.11

XUMHUYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE ONPEEICHUE COACPKaHUS KUCIOPOoJa
B BO3JyXe, IOJy4YeHHe, coOMpaHMe, pacllo3HaBaHWE W M3Y4YEHHE CBOICTB
KHCJIOpO/a, HAONIOEHNE B3aMMOJAEHCTBHS BELIECTB C KHUCIOPOAOM M YCIOBHS
BO3HUKHOBEHUS M MPEKPALICHUs TOpeHus (Moxkapa), 03HaKOMJIEHHE ¢ 00pa3liaMu
OKCHJIOB U OIMCaHHE WX CBOMWCTB, MOJy4Y€HHE, COOMpaHue, paclo3HaBaHHE U
U3y4eHHe CBOICTB BOAOpOAa (FOpPEHHUE), B3aUMOIECHCTBHE BOAOPOAA C OKCHIOM
meau (II) (Bo3MOXKHO KCIOJIb30BaHKE BUIEOMATEPHUAIIOB), HAOI0IeHHE 00pa31ioB
BEIIECTB KOJMYECTBOM | MOJIb, HCCIEOBaHUE OCOOEHHOCTEH pacTBOpEHHS
BEIIECTB C PAa3JIMYHOM pPacTBOPUMOCTbIO, IPUTOTOBJIEHHE PACTBOPOB C
OINpPEACIEHHON MAacCOBOM Jl0JIed pacTBOPEHHOI'O BEIECTBA, B3aUMOJEHCTBHE
BOABI C MeTaulaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), OINPEAEIEHUE PACTBOPOB KHCIOT M IIENOYEH C IOMOIIBIO
MHAMKATOPOB, HCCIEJOBaHHE 00pa3lloB HEOPraHMYECKHX BELIECTB Pa3IMYHbIX
KJIaCCOB, HAOJIOIEHNE N3MEHEHHsI OKPACKU MHAMKATOPOB B PACTBOpaxX KUCIOT U
nienouel, n3ydenue BzaumozeictBus okcuaa meau (II) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIOT C MeETalljlaMH, pEakUuil HeHTpaau3aluu, IO0JIy4eHUe
HEPacTBOPUMBIX OCHOBAHUH, BHITECHEHHE OJHOTO MeTajula IPYIMM U3 pacTBopa
COJIM, PEIIEHUE HKCIEPUMEHTAIBHBIX 3a1ad o Teme 'BakHelme Kiaccsl
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HEOPraHWYECKUX COCAMHEHUN"

3 [Tepuonuueckuii 3akoH u [lepuoauueckas cucteMa XUMU4YecKux 3nemeHToB J[. 1.
MenneneeBa. Crpoenne aTromMoB. XHUMHYEcCKas CBA3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

3.1 [TepBble MOMBITKY KiIaccU(UKALIMM XUMUYECKUX d1eMeHTOB. [ToHsTre 0 rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBbIE U IIEJIOYHO3EMEJIbHbIE METaJUIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). ODJEMEHThI, KOTOpble 00pa3yloT amQoTepHble OKCUIbl U
TUAPOKCHIbI

3.2 Ilepnonnueckuit 3akoH. [lepuoguyeckas cucremMa XMMUYECKUX 3JIeMeHTOB JI.M.
MenneneeBa. Koporkonepuoanas u ajuHHonepuoHas Gopmel Ilepuoanueckoit
cucrteMbl xumuyeckux snemeHToB J[.M. Menneneesa. llepuoasl m rpymnmsi.
@u3nyeCcKuil CMBICI TOPSAIKOBOTO HOMEPA, HOMEPOB IIEPUOA U IPYIIIIbI AJIEMEHTA

33 Crpoenue atomoB. CoctaB atroMHbIX sjaep. M3oromsl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK AaTOMOB TepBbIX 20 XUMHYECKHUX DJIEMEHTOB
ITepuonnueckoit cuctembl .M. MengeneeBa. XapakTepuCTUKAa XUMHUYECKOTO
AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoii cucreme .M. Menneneena

34 3aKOHOMEPHOCTH HU3MEHEHHS paguyca aTrOMOB XHMHYECKHUX DJIEMEHTOB,
METATIMYECKUX Y HEMETAJUIMYECKHUX CBOMCTB 110 IPyIIIaM U IIEpUoJaM. 3HaUCHHE
Ilepnonnueckoro 3akoHa u [leproandecKkol CUCTEMBI XMMHUYECKHMX JJIEMEHTOB
JUIs pa3sBUTHS HayKH U NpakTUKU. J[.M1. MeHaenees - y4eHblil ¥ rpaklaHuH

3.5 Xumuyeckass cBs3b. KoBajeHTHas (MOJsipHAsT W HEMOJIApHAsi)  CBS3b.
DIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIeMeHTOB. MoHHas CBs3b

3.6 Crenenp okuciaceHusA. OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC pcaKknuu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBJIEHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7 XUMHYECKUN OKCHEPUMEHT: H3yuyeHHe oO0pas3lloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aWMOJICVCTBUE TUIAPOKCHIA LHMHKA C PACTBOPAMU KHUCJIOT H
LIeJI0YEH, IPOBENCHHUE OMNBITOB, WIIIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUi (TOpEHUE, PEAKIIUU PA3NI0KEHHUs, COSTUHEHHSI )

ITPOBEPAEMBIE TPEBOBAHHUA K PE3YJIBTATAM OCBOEHM OCHOBHOM
OBPA3OBATEJIBHOU ITPOT'PAMMBI (9KJIACC)

Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MPOTrpaMMbl OCHOBHOTO 001IIeT0 00pa30oBaHuUs
pe3ynbTarta
1 ITo Teme: "BemecTBo u xuMuueckas peakius'"

1.1 pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX TIOHSTHI:  pacTBOp,
ANEKTPOJIUTHI,  HEINEKTPOJIUTHI,  BJICKTPOJIUTUYECKAs  AMCCOLUAINS,
peakuu HMOHHOTO OOMEHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE,
oOpaTtumMble U HeoOpaTUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE
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peaKru, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCICHHUE W BOCCTAHOBJICHUE,
ajotponusi, aM(pOTepHOCTh, XUMUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAs,
MeTaJuIMYecKas), KpPUCTAJUIMYECKas  peIIeTKa, CIUIaBbl, CKOPOCTh
XAMHYECKOU peaKkuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMMHWYCCKUX MOHATHH |
IIPUMCEHSATH OTHU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHfI

1.3

COCTaBJISITh  yPaBHEHUS DJICKTPOJUTUYCCKOW JIMCCOIUAIIMN  KHUCIIOT,
HIeJIOYeH U COJICH, TIOJHBIE U COKPAICHHBIC YPaBHEHUS PEAKIIUi HOHHOTO
oOMmeHa

1.4

pPacKpbIBaTh  CYIIHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIui
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOT'0 OajaHca 3TUX peakuuil

1.5

MMPOBOAUTDL paCYCThI 10 YPABHCHUIO XUMHYECKOHN pakuuu

ITo Temam: "Hemeramis! 1 ux coeauHeHna” u "MeTauisl U UX COeIUHEHUS"

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHEHU(PUUECKHE XUMHUYECKHE
CBOMCTBAa TMPOCTBHIX U CJIOXKHBIX BEIIECTB, TIOJATBEPKIasi OIMHUCAHKE
npUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHMH COOTBETCTBYIOLIMX
XUMHUYECKHUX PEeaKIIHii

2.2

COCTaBJIATL YpPaBHCHUS peaKuHﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHUEC
T€HETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB
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MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX CTPOEHHS,
BO3MOXKHOCTH TPOTEKAHUSI XUMHUUYECKHX TPEBPAIICHUM B Pa3IUIHBIX
YCIIOBHSIX
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CJIeIOBaTh MPABHIIaM MOJIH30BAHM XUMHUECKOM MOCYA0H U 1abopaTOPHBIM
o0opynoBaHWEM, a TaKKe NpaBUiIaM OOpamleHHs C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIUSMH TIO BBIMIOJHEHUIO JabOpaTOPHBIX
XUMHUYECKHX OIMBITOB 10 MOTYYCHHUIO H COOUPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa U yrIeKUCIIOoro rasa)

2.5

IPOBOJUTH PEAKIINH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAaB Pa3InYHbIX
BEIIECTB: PACIO3HABATh OMBITHBIM IYTEM XJIOPUI-, OpOMHI-, WOIH]I-,
kapOoHar-, Qocdar-, cunukar-, cyiabpaT-, THUIPOKCUA-UOHBI, KATHOHBI
aAMMOHUS, WOHBI W3YYEHHBIX METAJUIOB, IMPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

ITo Teme: "Xumus u okpyxaromas cpena”

3.1

pacKkpbIBaTh CMBICI OCHOBHBIX XxuMmudeckux mnoHstuil: ITJIK Bemectsa;
KOppO3Hs METAJUIOB

3.2

MIPUMEHSATH OCHOBHBIE OTIEPAIIMH MBICIUTEIHLHOMN ACITEIHHOCTH - aHATIN3 U
CUHTE3, CpaBHEHHUE, 0000IIEeHNEe, CHCTEeMAaTU3alINI0, BBISIBJICHHE TPUYUHHO-
CIIEICTBEHHBIX CBSI3€U - JUISI M3Y4YEHHsI CBOMCTB BEILECTB M XUMHUYECKHX
peakIuii; eCTeCTBEHHO-HAYYHBIE METOAbl TIO3HAaHWS - HaOIIOJICHNE,
U3MepeHHe, MOIETUPOBAaHUE, SKCIIEPUMEHT (PealIbHbII U MBICIICHHBIN)
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA (9 KJIACC)

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

BemectBo u xumunueckas peakuus. [lopropenue

1.1

Ilepnonnueckuit 3akoH. [lepuoguyeckas cucremMa XMMUYECKUX 3J1eMeHTOB JI[.M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMHU CBOMCTB
XUMUYECKUX JJIEMEHTOB TEPBBIX TPEX IMEPUOJAOB, KalHs, KalblUsi U HUX
COCJIMHEHUN B COOTBETCTBUHM C IOJOXKEHHEM 3yieMeHTOB B Ilepuonnueckoi
CHUCTEME U CTPOCHUEM HUX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XMMHMUYECKOH CBA3M. THIIBI KpUCTaNIMYECKUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEUIECTBA OT TUIA KPUCTAUINYECKON PEIIETKH U
BUJAa XUMHYEeCKOH cBs3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKUX
BEIIECTB (MEXJIyHapoAHas W TpUBHMAJbHAs). XUMHUYECKUE CBOICTBA BEILECTB,
OTHOCSIIMXCA K  pa3IM4yHbIM  KjaccaM  HEOpPraHWYECKHX  COCIMHEHHH,
TE€HETUYECKas CBS3b HEOPIaHUYECKUX BEILECTB

1.3

Kraccudukanust XuMU4ecKuX peakuid Mo pa3IM4YHbIM MpU3HAKaM (0 YUCIy U
COCTaBy YYaCTBYIOIIMX B pEaKIHWU BEIIECTB, O TemioBoMy 3ddekry, 1o
MU3MEHEHHIO CTEIICHEH OKHMCIICHUS] XUMHUECKHX 3JIEMEHTOB, IO OOPaTUMOCTH, T10
Y4YacCTHIO KaTajau3aTopa). DK30- U S3HI0TEPMUYECKUE pEaKLUU, TEPMOXUMUYECKHE
ypaBHeHHs. [IoHATHE 0 CKOPOCTH XMMHUYECKOH peakIiu

1.4

[TousTue 00 O6paTI/IMBIX n HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
TOMOT'CHHBIX M TI'€TCPOrCHHBIX PCAKIHAX. IlousTHE 0 XMMHYCCKOM PaBHOBCCHHU.
CDaKTOpBI, BJIMAIOIIHUE HA CKOPOCTH XHUMHYECKOMN pCakiiun M IIOJIOXKCHUC
XUMHYCCKOI'0 paBHOBECHUS

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHON  peakunu.  CocTaBiIeHUE  ypaBHEHMU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIM C  HCIOJIB30BAHUEM  METOJA
AIIEKTPOHHOIO OajaHca

1.6

Teopust MEKTPOTUTUYECKON TUCCOUMAIUU. ODJIEKTPOJIUTHI M HEIIEKTPOJIUTHI.
Karvonbl, annonsl. MexaHu3M IMCCOIMALMU BEIIECTB C Pa3IMYHBIMU BUJIAMU
xuMuueckon cBsizu. CreneHs auccoruanui. CUIbHBIE U CIA0bIe IJIEKTPOJIUTHI.
Peaknuu noHHOro oOMeHa. YCIOBHS MPOTEKAHHS PEAKIMd HOHHOTO OOMEHa,
MOJIHBIE W COKpAIlleHHbIE HOHHBbIE ypaBHEHHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBaHMW ® COJIEM B CBETe TMPEACTABICHUH OO0 SIEKTPOIUTUUYECKON
nuccormanuu. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE 0 THApONIU3E conel

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHME C MOJEISMU KPHUCTAJUITMYECKHX
pEIIeTOK HEOPTaHWYECKUX BEIIECTB - METaUIOB U HeMeTauioB (Tpadurta u
ajMasa), CJIOKHBIX BEIIECTB (XJOpUAAa HATpus); HMCCIEJIOBAaHUE 3aBUCHMOCTHU
CKOPOCTH XHMHYECKOM pEaKIMd OT BO3JEHUCTBUS pPAa3IMUYHBIX (HaKTOPOB;
UCCJIEOBAHNE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JUCCOIMAIMM  KUCJOT, IIeJoued M coied (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIOB); MPOBEJCHHE OMbBITOB, HWIUIIOCTPUPYIOIIUX  MPU3HAKU
MPOTEKAaHUs peakluii HOHHOTO oOMeHa (0Opa3oBaHWE OCa/iKa, BBIICICHHUE rasa,
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o0Opa3oBaHHe BOJIbI); OMNBITOB, WJLIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaKIUil (TOpeHUE, PEeaKlUU Pa3JIOKEHUs, COCAUHEHUSs);
pacrno3HaBaHUE HEOPraHWYECKUX BEIIECTB C IMOMONIbI0 KAYECTBEHHBIX PEAKLUN
Ha MOHBI;, PEIICHUE KCIIEPUMEHTAIBHBIX 3a/1a4

Hemeramns u ux COCAUHCHUA

2.1

OOmass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKue CBOICTBA MPOCTHIX
BEIIECTB - TaJOreHoB. XUMHYECKHE CBOMCTBA Ha NpPUMEpE  XJopa
(B3auMoJielicTBME C MeTa/llaMu, HeMeTalIaMH, IIelo4aMu). XJIOPOBOJIOPOI.
ConsiHast KMCIIOTa, XUMHUYECKHE CBOMCTBA, IIOJIy4€HUE, IpuMeHeHue. JlelicTBre
XJOpa U XJIOPOBOJOPOJA HAa OpraHuM3M 4YelloBeKa. BakHellnue XJIOpuabl U HX
HaXO0XJIEHUE B IPUPOJIE

2.2

O6mass xapakrepuctuka 31eMeHTOB VIA-rpynnel. OcCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u (uznyeckue CBONCTBA
MPOCTHIX BEIIECTB - KUCIOPOIa M Cepbl. AJIIOTPONHBIE MOAU(DUKALINY KHCIOPOIa
U cepbl. XMMHUYECKUe CBOIcTBa cepbl. CepoBOAOPON, CTpOEHHE, (PU3UUECKHE U
XUMHYECKHE CBOMCTBA. OKCI/I[[I)I CCPhI KaK MPCACTABUTCIN KUCIOTHBIX OKCHUIOB.
CepHasg kuciora, (Qu3Mueckue U XHMMHUYECKHe CBOHCTBa (00mme Kak
NpEeACTaBUTENsl Kjacca KUCIOT M crnenupuyeckne). XUMHUYECKUE pPEaKIuu,
JeXale B OCHOBE MNPOMBIIUICHHOTO CHOCO0a IOJYyYeHUS CEPHOM KHCIOTHI.
[Ipumenenue. Coiid CEpHOM KHUCIIOTHI, KaYECTBEHHAsI PEeaKkivsi Ha CyJlb(aT-uoH.
HaxoxxneHue cepbl M ee COeAMHEHUI B mpupojae. XHUMHYECKOe 3arpsi3HEHUe
OKpYXXarolled cpeabl COCAMHEHHMSIMH cepbl (KUCIOTHBIE AO0XKAH, 3arps3HEHHE
BO3/yXa M BOJOEMOB), CIIOCOOBI €r0 MPeA0TBPALLCHUS
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OOmast xapakTepucTuka 3i1eMeHTOoB VA-rpynmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIIEHHs. A30T, paclpOCTpaHEHHE B MPUPOJIE,
¢du3nyeckre u xXuMudeckue cBoiictsa. KpyroBopor a3ora B npupoze. AMMHaK, €ro
¢du3nyecKne 1 XuMHUYECKHE CBOMCTBA, MoTy4eHne U npuMenenue. Conu aMMOHUS,
uX (pU3nUecKue 1 XMMUYECKUe CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHbl aMMOHUS. A30THasl KUCJIOTa, €€ MOJTy4YeHHe, PU3NYECKue U XUMHUYECKUE
cBoiicTBa (0OIIMEe Kak MpeACTaBUTENS Kiacca KHUCIOT U cleuu(puyeckue).
Hcnonp30BaHWE HUTPATOB M COJEM aMMOHMS B KauecTBE MHHEPaJIbHBIX
ynoOpeHnil. XUMHUYECKOe 3arps3HeHHE OKPYXKAIOLIEH Cpeabl COeIUHEHUSMHU
a30Ta (KHCIIOTHBIE JI0XK]U, 3aTPSI3HEHNE BO3/lyXa, T0YBBI U BOJIOEMOB)

2.4

®ochop, amnorponHsie Monupukamuu (ocdopa, GpuznUecKue U XUMHUYECKUE
cBoiictBa. Oxcun ¢ochopa (V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOWMCTBa, ToiiydeHue. Vcmomb3oBanue ¢GocharoB B KaydecTBe
MHUHEpaJIbHBIX YA00peHHi

2.5

OO6mass xapaktepuctuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHble CTENEHU OKUCICHUA.  YTIEpoid, aJuIOTPOIHBIE
MonudUKayK, pacnpoCcTpaHeHWe B MpUpoAe, (U3MYECKUEe W XHUMHUYECKHE
cBoiicTBa. Ancopomus. KpyroBopot yriepoaa B mpupoze. OKCuapl yriepoa, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JCHCTBHE HA >KUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTHYeCKUe MPOoOJIeMbl, CBA3aHHBIE C OKCHAOM
yraepoaa (IV); rumore3a rio0anbHOTO TOTEIUICHHUS KIMMAaTa; MapHUKOBBINA




YACTHOE OBIIEOBPA30OBATEJIbHOE YUPEXJIEHUE «HACTHAS IIKOJIA LIOJAVB»
Cankr-IlerepOypr, Kpacnocensckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Tesn.: +7-812-740-10-88
WHH 7807084185 Jlnmensust KO CIIb Ne 1798 ot 15.04.2016 1.

a3 dext. YroipHas KUCIOTa U €€ CONH, X (U3NIECKHUE U XUMHUECKHE CBOMCTBA,
nojlyueHue W TpuMeHeHue. KauecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3STMCTBE

2.6

[lepBoHavasbHbIE TOHATHS 00 OpPraHUYECKUX BEIIECTBAX KaK O COCAUHEHHUIX
yriaepoaa (MeTaH, 3TaH, OJTWUJICH, AaUETHJICH, STaHOJ, IJIMLEPHH, YKCyCHas
kucnota). X cocraB u xummuueckoe ctpoeHue. [loHsTre o OM0IOrnuecKy BaxKHBIX
BElIeCTBAaX: JKHUpaX, Oenkax, YIrJeBOJaXx - M HMX POJM B KU3HU 4YEJIOBEKA.
MarepuanbHoe €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHEHUM

2.7

KpemHuuii, ero ¢pusndeckue 1 XMMHUYECKHE CBOMCTBA, MMOJyYEeHHE U IPUMEHEHHE.
Coenunenus kpeMHus B npupoze. O0mmue npeacTaBieHus 00 OKCUAE KpEeMHHUS
(IV) n xpemuueBoit kucinore. CUIMKaThl, UX UCIOJIb30BaHUE B OBITY, MEIULIMHE,
IIPOMBIIIIEHHOCTH. BakHeWIIne CTpOUTENIBHBIE MaTepUallbl: KEpaMHUKa, CTEKIIO,
EeMeHT, OeToH, xene300eToH. IIpobnembl 0Ge30macHOTO  MCIHOJIB30BAHUS
CTPOUTEINIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU

2.8

XUMHUECKUH SKCHEPUMEHT: HM3y4eHHE OO0pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJIIHOW KHCJIOTBI, NPOBEACHUE KAYECTBEHHBIX PEaKLUUWA Ha XJIOPH[I-
UOHbl W HaOJIOJIEHUE MPHU3HAKOB HUX MPOTEKAHMS; OIbITHI, OTPAXKAIOLIHE
¢u3nyecKkue U XMMUYECKUE CBOICTBA T'aJIOTEHOB U MX COEJAMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMAaTEPUAIOB); O3HAKOMJICHHE ¢ 0Opa3laMu XJIOPHUI0B
(rajoreHu10B); 03HAKOMIIEHHE C 00pa3llaMH CEPHI U €€ COCTUHEHHUSIMU (BO3ZMOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); HAOIOIeHHE Tpoliecca OOYTIIMBaHUs caxapa
IIOJ] JE€HCTBHEM KOHILICHTPUPOBAHHOM CEPHOM KHUCIOTHI; M3YyYEHHE XUMUYECKHX
CBOWCTB pa30aBiIeHHON CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiuy Ha
cynb(daT-uoOH M HaONI0/IeHWE TpU3HAKA €€ MPOTEKaHUs; O3HAKOMIIEHHE C
¢u3nueckuMu cBoiicTBaMu aszora, (ochopa U HUX COETUHEHUH (BO3MOMKHO
UCIIOJIb30BaHUE BHJIEOMATEpPHANIOB), o0O0pa3laMu a30THBIX U  (PochopHBIX
ynoOpeHuil; moyiyueHue, coOupaHue, pPacHO3HABAaHWE W H3Yy4YEHUE CBOWCTB
aMMuaKa; IpoBeJeHNE KaueCTBEHHBIX peaKlMii Ha HOH aMMOHUS U ¢pocdaT-uoH U
M3Y4YEHHUE NPHU3HAKOB MX TNPOTEKaHMs, B3aUMOJECHCTBHE KOHLIEHTPUPOBAHHOMN
A30THOW KHCIOTBHI C MeAblo (BO3MOXKHO HCIIOJNb30BAaHUE BHUAECOMATEPUATIOB);
U3y4eHHe MOJeTed KpUCTAIUIMYECKUX peIIeTOK anMmasza, rpadura, (yiepeHa;
O3HAKOMJIGHHE C  TPOLECCOM  aJcOpOlUU  pacTBOPEHHBIX  BEIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTa3a; MoJiyuyeHHe, cOOMpaHue,
pacrio3HaBaHME€ M W3Y4YEHHE CBOMCTB YIJIEKUCIOrO rasa; IpOBEACHHE
Ka4eCTBEHHBIX peaklnii Ha KapOOHAT- U CHIIMKAT-HOHBI U U3yYEeHUE TPU3HAKOB X
MPOTEKAaHUs; O3HAKOMJIEHWE C NPOAYKIHMEW CHJIMKATHOM TPOMBIIUIEHHOCTH;
pellIeHne SKCIEPUMEHTAIBHBIX 3aJad Mo Teme "BakHellne HEMeTaulbl U UX
coenuuenus"

MeTamisl 1 uX COCIMHCHUA

3.1

OO0mas xapakTEePUCTHKAa XUMHUYECKUX DJIEMEHTOB - METAJIJIOB HA OCHOBAaHWUU MX
nonoxkeHuss B llepuonnueckoit cucreme XUMHYECKUX dsemeHToB J[.U.
MenneneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTaJIOB. MeTamnyeckas CBA3b U
METaJuIMuecKasi  KpUCTAJUIMYECKas  pelieTka.  DIEeKTPOXMUMHUYECKUU  psll
HanpsHKEHUH METAILIIOB
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3.2

Ouznyeckue U XUMUYECKHe CBOWCTBAa MeTayioB. OOIIMe CrocoObl MOydyeHus
MeTauioB. [IoHATHE O KOPPO3MM METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CriaBsl (CTallb, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B
OBITY ¥ IPOMBIIIIEHHOCTH

3.3

[Ilenouynsle Merauibl: nosnoxeHue B Ilepuoguueckoil cucTeMe XUMHUYECKHX
anementoB J[.Ml. MenzeneeBa; cTpoeHHE UX aTOMOB; HAXOXAEHUE B MPHUPOJE.
duznyeckue U XUMUYECKUE CBOMCTBA (Ha IpuMepe HaTpus U Kanust). OKCUAbI U
THJIPOKCUABl HaTpus M Kamus. IlpuMeHeHMe IIEeNOYHBIX METaJNIOB U MX
COCIMHEHUI

3.4

[[{esrouHO3EMENBHBIE METAJUIBI MArHUI U KAJIBLIMN: T10JI0KeHUE B [lepuonnueckon
cucrtemMe xumMuyeckux snemeHToB J[.M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxosKJieHue B npupoze. Pu3nueckre 1 XMMUYECKUE CBOMCTBA MAarHUs 1 KaJbIUsl.
Baxueiimume coennHenus Kanbus (OKCUI, THIPOKCHU, cosin). XKecTKOCTb BOJIbI U
CIIOCOOBI €€ YCTpaHEHUs

3.5

AmomuHuit: nonoxeHnue B lleproguyeckolt cucTeMe XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa; CTpO€HHUE aTOMa; HAXOXKJEHUE B mpupoje. Pusznueckue u
XUMHUYECKHUE CBOMCTBA alfOMUHUSA. AM(DOTEpHBIE CBOWCTBA OKCHAA U TUIAPOKCHIA
AITIOMUHMS

3.6

XKenezo: nonoxenue B Ilepuoauueckoil cucreme xumudeckux snementon J[.M.
MeHnzeneeBa; CTpOeHHE aTOMa; HaxoxJeHue B mpupone. dDusumyeckue u
XUMHYECKHe cBOICcTBa xkene3a. OKCUabl, THAPOKCH b U conu xkene3a (II) u xeneza
(III), nx coctaB, cBOICTBA U MOJIyYE€HHE

3.7

XUMHUYECKUHN SKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMi METAJIOB U CIIJIABOB, X
bu3MYECKUMU CBOMCTBAMH; HW3YYEHHE pe3YyJIbTaTOB KOPPO3UHU METaJIOB
(BO3MOXHO HCIIOJIB30BAHUE BHIEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOICHCTBHS
OKCHJA Kalubllusi ¥ HaTpuss C BOJOM  (BO3MOXKHO  HCIIOJIb30BAaHHE
BUJIEOMATEPHAIIOB); UCCIIEAOBAHUE CBOMCTB JKECTKOM BOJIBI; MpoIllecca TOPEHUs
JKene3a B KHCIOopoae (BO3MOXHO HCIOIb30BaHUE BUACOMATEPUAIOB); MPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX pPEaKIMii Ha WOHBI (MarHWs, KaJbIHs, aJFOMHHHUS,
nuHKa, xxenesa (II) u sxenesa (I11), meau (II); HabmroaeHNE U OMKMCaHUE TPOIIECCOB
OKpaIllUBaHWs ITUTAMCHW WOHAMH HATpHs, Kalus W Kaiblus (BO3MOXKHO
UCTIONIb30BaHUE BHJIEOMATEPHANIOB); HCCIEeNOBaHUE aM(POTEPHBIX CBONCTB
THJIPOKCUIA ATFOMUHHUS W THAPOKCHIA IUHKA;, PEIICHUE 3KCICPUMEHTATHHBIX
3a7a4 no TeMe "BajxkHeHIre MeTaIbl U UX COeqUHEHNT"

XUMHS U OKpYKarollas cpesia

4.1

HoBeie matepuansl u TexHOJOrMHU. BellecTBa M Marepualibl B ITOBCEIHEBHOU
JKU3HM 4YesloBeKa. XMMHS U 3J10poBbe. be3onmacHoe MCIoJb30BaHUE BELIECTB U
XUMHUYECKHX peakmnuii B ObITy. [lepBas mMOMOIIb MPH XUMHUYECKHX OXKOTax H
OTpPaBJIEHUSX

4.2

OCHOBBI 3KOJIOTHYECKOW IPAMOTHOCTH. XUMHUYECKOE 3arpsA3HEHUE OKpYXKarolen
cpenbl [IJIK. Ponp xuMum B pemieHUH 3KOJIOTHYECKUX mpobdieM. [Ipupomnsie
UCTOYHUKU YTJIEBOJOPOAOB (Yroyib, MPUPOAHBIA ra3, HedTh), MPOAYKTHI HUX
nepepadoTKH, UX POJIb B OBITY M MPOMBIIIIIEHHOCTH
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43 XUMHUYECKUH SKCIIEPUMEHT: U3ydYeHHe 00pa3loB MaTepUalIOB (CTEKIJIO, CILIABbI
METAJIJIOB, [TOJINMEPHBIE MAaTEPUAIIbI)

ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
IIPOBEPSIEMOTO
TpebOoBaHU

[TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM pe3yabTaTaM 6a30BOr0 YPOBHS
OCBOCHHSI OCHOBHOHM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O T[I03HAaBa€MOCTHU SIBJIEGHUM MPUPOJbI, IOHUMaHHE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKOH HayKh Kak OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIeld KyJabTyphl M IPaKTUYECKOU
NeSITeIbHOCTH YEJIOBEKA B YCIIOBUSIX COBPEMEHHOTO O0IIIECTBA; TIOHUMaHUE
MeCTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAYYHBIX METOJAaX IMO3HAHMS, B TOM YHCJI€ SKCIEPUMEHTAIBHBIX H
TEOPETUUECKUX METO/IaX MCCIIEOBAHUS BEIIECTB U U3YyYCHHS] XUMUUYECKUX
peakiuii; yMEHUE HCIIOIb30BaTh MOJEIN I OOBSCHEHUS CTPOCHUS
aTOMOB M MOJIEKYJI

1.3

0 cdepax mnpodeccHOHATHHONU NEATEIbHOCTH, CBA3aHHBIX C XUMHEU H
COBpPEMECHHBIMHA TEXHOJIOI'UsIMU, OCHOBAaHHbBIMHA Ha JOCTUKCHUAX
XUMHUYECKON HAayKH, YTO TMO3BOJIUT OOYUYaAOIUMCSI pacCMaTPUBATh XUMUIO
Kak cepy cBoeit Oynymieit mpodecCHOHATbHON JesSTENFHOCTH U CHENATh
OCO3HAHHBII BBIOOP XUMUU KaK MPOGUIHHOTO MpEeAMETa MPHU Mepexo/ie Ha
YPOBEHB CpeIHEr0 00111eT0 00pa3oBaHUS

Bnanenue cucreMoi XMMHUYECKUX 3HAHUN U YMCEHHUC IMPUMCHATHL CUCTCMY
XUMHUYCCKHUX 3HaHI/II\/'I, KOTOpas BKIIKOYACT:

2.1

Ba)KHEUIIINE XUMUYECKUE TOHATHA: XUMHUUECKUN QJICMEHT, aTOM, MOJICKYIJIa,
BELIECTBO, MIPOCTOE U CJIOYKHOE BEIIECTBO, OJHOPOAHASI U HEOJAHOPOIHAS
CME€Cb, OTHOCUTCIIBHBIC aTOMHAsA W MOJICKYJISApHAsA MACChbl, KOJUYCCTBO
BEIIIECTBa, MOJb, MOJISIpHAs Macca, MOJSPHBIA 00bEeM, OKCHII, KHCIOTa,
OCHOBaHUE, COJb (CPEIHSIsI), XUMUYECKAsh PEaKIlHsl, PeaKIui COCTUHECHHUS,
pEaKIuu pa3joKeHUs, PEaKIMU 3aMEelIeHHs, PeaKkIui 0OMEeHa, TeIrIOBOMH
a3 dexT peakuu, 3K30- U IHJOTEPMUUYECKHIE PEAKIINH, PACTBOP, MaccoBas
JI0JIsI XMMUYECKOT0 JIEMEHTa B COEIMHEHUH, MaccoBasi 10JIs1 U MPOLICHTHAs
KOHIICHTpAIlMs BEIIEeCTBAa B PacTBOPE, SIAPO aTOMa, SJICKTPOHHBIA CIIOM
aToMa, aTOMHas OpOWTamb, paguyc aromMa, BAJICHTHOCTh, CTEMEHb
OKHCJICHUA, XUMHYECKasd CBA3b, J3JICKTPOOTPUIATCIIBHOCTDb, ITOJAPHAsA U
HEMOJISIpHAsT KOBAJIEHTHAsl CBSI3b, MOHHAs CBSI3b, METAJJIMYECKas CBS3b,
KpUCTAJZIMYECKasi ~ pelierka  (aTOMHas, HWOHHAs, MeTaJlJIM4ecKas,
MOJIEKYJIIpHAsi), HMOH, KaTUOH, AaHHWOH, DJIEKTPOJIUT W HEIJIEKTPOJIUT,
JNEKTPONUTHYECKAss  JAMCCOIMAIMs,  peakuud  HOHHOTO  oOMeHa,
OKHCJIUTECIIbHO-BOCCTAHOBUTCIIbHBIC pcaKiuu, OKHCJIUTCIIb )41
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BOCCTaHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIJICHUE, AJIEKTPOJIN3, XUMUUYECKOE
paBHOBecHe, 00paTUMbIe U HEOOPAaTUMbIE PEAKLIUH, CKOPOCTh XUMHUYECKOM
peakiuu, katanuzarop, [TJIK, koppo3ust MeTasioB, CIijIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XHUMHHU: 3aKOH COXpaHEHUS MaccChl,
nepuoanyeckui 3akoH .M. MeHnneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpo

23

TEOpHUU XUMHU: ATOMHO-MOJICKYJISIPpHAas TCOPH, TEOpUs
BHCKTpOHHTH‘IeCKOﬁ JUCComranmn

Brnanenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

3.1

YMEHME MPaBUIbHO HCIOJb30BAaTh W3YUYEHHBIE BEIIECTBA U MaTepUasbl (B
TOM YHCJI€ MMHEpaJbHbIE YHOOpEHHs, METalIbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOAHBIX HCTOUHUKOB YIJI€BOIOPOAOB (YIJisl, HPUPOIHOTO
rasa, He)T) B OBITY, CEJIbCKOM XO3sICTBE, HA IPOU3BOJICTBE U IOHUMAaHUE
3HAUEHUs JKUPOB, OENIKOB, YIJIEBOAOB Il OpraHM3Ma YeJIOBEKa; YMEHHE
IIPOrHO3MPOBATh BIUSHUE BELIECTB U XUMUYECKUX IIPOLIECCOB HA OpPraHU3M
YeJI0BEKA U OKPYKAIOIIYIO IPUPOIHYIO CPERY

3.2

YMCHHUEC HHTCIpHUPOBATH XHUMHUUCCKHME 3HAHHA CO 3HAHUAMU JPYIrux
y‘le6HBIX npeaIMCTOB

33

HaJIMYMe OmbITa paboOThl C Pa3IUYHBIMH MCTOUYHUKAMH HMHPOPMALUHU IO
XUMUM  (HayyHas M  HAY4YHO-TIIOMYJIpHAs JIUTEparypa, CJIOBapH,
CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(bOpMaIII/IIO O BCIICCTBAx, HX
MMPEBPAIICHUAX U MPAKTUYCCKOM MPUMECHCHUHU U YMCHUC HCIIOJIb30BAThH €€
AJId pCIICHUA y‘I€6HO-H03HaBaTCJ'IBHBIX 3aga4

Bnagenne ocHoBaMU IMOHSTHITHOrO ammapaTa U CHMBOJIMUYECKOTO f3bIKa
XUMHUH JUISI COCTaBIEeHUSI (JOPMYT HEOPTraHMYECKHX BEIIECTB, ypaBHEHUN
XUMUYECKUX peakinii; ocHoBaMu xuMuueckord HomeHkIatypsl (IUPAC u
TPUBUAJILHOMN )

VYMeHue OOBSACHAThL CBS3b IIOJIOKCHHS DJJIEMEHTA B Hepnozu/lqecxoﬁ
CUCTEMC C YHMCIOBBIMH XapPaKTCPUCTUKAMU CTPOCHUSA aTOMOB XUMHYCCKUX
9JICMCHTOB (COCTaB u  3apdaa dapa, 0611166 quCII0 SHGKTPOHOB),
pacnpeaciC€HucM OJICKTPOHOB II0 OJOHCPIE€THUYCCKUM YPOBHAM aTOMOB
MEPBLIX TPEX MCPUOIOB, KAJIWA U KAJIbIIUA

IIpencraBienre O NEPUOIUYECKONM 3aBUCUMOCTH CBOMCTB XMMHYECKUX
JJIEMEHTOB (paguyC aToMa, 3JIEKTPOOTPHULATENBHOCTh), MPOCTBIX MU
CJIOKHBIX BEILECTB OT IOJIOKEHUS 3JIEMEHTOB B [lepuoanueckoil cucreme
(B ManbIX mepUoAax W TJIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOIO CTPOEHUS
aToMa

YMmenue kinaccuuImpoBarh:

7.1

XUMHUYCCKUC 3JICMCHTBI
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7.2 HEOpPraHWYECKHUE BEIECTBA
7.3 XUMHUYECKHUE PEAKIIUHI
8 YMeHue onpeaensiTh:
8.1 BAJICHTHOCTh ¥ CTETICHb OKUCJICHUSI XMMHUYECKUX 2JIEMEHTOB, 3apsi] HOHA
8.2 BHJI XUMUYECKON CBSI3HM Ml TUI KPUCTAJUTMIECKON CTPYKTYPBI B COSTMHEHUSIX
8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpPaxX BEIIECTB (KUCIOT, OCHOBAHHH )
8.4 OKHCIITEIh U BOCCTAHOBUTEH
9 YMeHne xapakTepu30BaTh (PU3NUECKUE U XUMUUYECKHE CBOMCTBA!
9.1 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOAOPOJ, rpaduT, ajiMa3, KPeMHHH,
asoT, ¢ocdop, cepa, XJIOp, HATPUH, KAIWKH, MarHui, KajabIlui, aTFOMUHUH,
JKEJe30)
9.2 CJIOXHBIX BEILLECTB, B TOM YHCJI€ MX BOJHBIX PacTBOPOB (BOJa, aMMHAK,

XJIOPOBOAOPOI, CEPOBOOPOJI, OKCUABI U TUAPOKCcUIbl MeTamioB I - IIA
rpynn, amomunus, meau (II), nunka, xenesa (11 u I1I), okenast yriepoaa (11
u IV), kpemuus (IV), azora u pochopa (Il u V), cepst (IV u VI), cepuucras,
CepHasi, a30TUCTas, a30THas, hocPopHasi, yroJibHAsI, KpDEMHHEBAsI KUCIIOTa U
UX COJIN)

9.3 IMPOTrHO3UPOBATE U XAPAKTECPU30BATH CBOMCTBA BC€IICCTB B 3aBUCUMOCTH OT
HX COCTaBa U CTPOCHHA, NPHUMCHCHHEC BCHICCTB B 3aBUCHUMOCTU OT HX
CBOfICTB, BO3MOXHOCTb TMPOTCKAHUA XUMHYCCKUX HpeBpaH_[eHI/Iﬁ B
PA3JIMYHBIX YCIIOBHAX

10 YMeHue cocTaBisiTh MOJIEKYJISIPHbIE U HOHHBIE YPaBHEHHUS peakluii, B TOM
quCIe:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEaKITHi
10.3 WUTIOCTPUPYIOIIMX XUMUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB (TPYIIM)

HCOPTaHNYCCKUX BCIICCTB

10.4 MOJATBEPKIAIOLINX FEHETUUECKYIO B3aMOCBS3b MEXKAY HUMHU
11 YMeHue BEIYUCHATH (IPOBOUTH PACUETHI):
11.1 OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAaCCOBYIO

JOJII0 XUMHWYECKOI'0 5JIEMEHTAa B COCITMHCHHUH

11.2 MAacCCOBYIO JIOJTIO BEIIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
11.4 10 YPaBHEHUSIM XMMHUUYECKUX PEAKUUN U HaXOJUTh KOJIMYECTBO BEIECTBA,

00BEM U MacCy peareHTOB WIH MPOIYKTOB PEaKIUU
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12 Bnanenue (3HaHHE OCHOB):

12.1 OCHOBHBIMHM METOJ]JaMH HAy4HOTO IO3HaHUs (HaO0JIeHUE, U3MEpEHHeE,
AKCIIEPUMEHT, MOJICIMPOBAHUE) MPU H3YUYCHHUHM BEIECTB U XMUMHYECKUX
ABJICHUH; yMeHue cPOopMyIupoBaTh MPOOJIEMY M MPEAJIONKUTH MYTH €€
perieHus

12.2 0e30macHOl paboThl C XUMHYECKUMHU BEIIECTBAMU, XUMUIECKOU TIOCYI0H 1
1abopaTOpHBIM 000PYI0BAHUEM

12.3 npaBuiiaMu 0€30MacCHOTO OOpaIleHHUs] C BEIIeCTBAMHU, UCIOJIb3YEeMbIMU B
MOBCEHEBHOM >KM3HM, NpaBUIaMH IOBEJACHUS B LEIAX COEpeKeHUs
3MI0pPOBbS M OKpYXAarolled MNpUpPOAHON cpenbl; IMOHUMaHHE Bpenaa
(ormacHOCTH) BO3JICUCTBHS HA KUBBIE OPTaHU3MBbI ONPEICICHHBIX BEIIECTB,
CIOoCOOOB YMEHbILIEHUS U MPEJOTBPALICHUS UX BPEIHOTO BO3ACUCTBUS

13 Hamuuune MPAKTUYCCKUX HAaBbIKOB IIJIAHUPOBAHUA W OCYLICCTBJIICHUS
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1 U3y4eHHE M ONHMCcaHue (U3NYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
(GU3NYECKUMU U XMMUYECKUMH SIBIICHUSIMM; OIBITHI, WILIOCTPUPYIOILIUE
IIPU3HAKYU IIPOTEKAHUS XUMUYECKUX PEAKIUI

13.2 M3y4eHue Croco0O0B pa3esIeHHs cCMeceit

13.3 MOJIY4YCHHE KHUCJIOpOoAa U U3YUYCHHUEC €TI0 CBOI>'ICTB; MOJIy4€HHE BOAOpPOOAa U
HN3YUCHHUEC €TI0 CBOI\/'ICTB; IMOJIYYCHHUE YIJTICKHUCIIOTO rasa M HU3y4YCHHUE C€Tro
CBOfICTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOICTB

13.4 IIPUTOTOBJICHUE  PACTBOPOB  C  ONPEACIICHHOM  MAacCOBOM  JIOJIEH
PacTBOPEHHOIO BEIIECTBA

13.5 IpPUMEHEHUE MHIUKATOPOB (1akMyca, METUJopaHxka M (eHosdranenHa)
JUIs OTIpEJIeNIEHUs XapaKTepa CPeibl B paCTBOPAX KUCIIOT U IIeI0ueit

13.6 HCCJIeIOBaHHE 1 OIMCAaHUE CBOMCTB HCOPTraHNYCCKHX BCHICCTB PA3JIMIHBIX
KJIaCCOB; HU3YUYCHHUC B3aUMOJICHCTBUS KHCJIOT C METaliaMHu, OKCHIaAMH
MCTAJIJIOB, pACTBOPUMBIMU H HCPACTBOPUMBIMU OCHOBAHHUAMHU, COJISIMU;
IMOJIY4YCHHUE HCPACTBOPUMBIX OCHOBaHHfI; BBITCCHCHHUE OOHOI'o MeETallia
ApyrumM H3 pacTBOpa COJIM; HCCICAOBAHHUC aM(l)OTepHBIX CBOMCTB
TUAPOKCHUI0B aTFOMHUHUA 1 TUHKA

13.7 pelIEHHE SKCIEPUMEHTAIBHBIX 3a1ad 1Mo TeMaM: "OCHOBHBIE KJIACCHI
HEOPTraHWYECKUX COEIMHEHHUU"; "DIEeKTpoIuTHYecKas AuccoLMalus'";
"BaxxHenmue HeMeTaUTbl M uX coearHeHus"; "BakHeie MeTamibl U UX
coequHEHUA"

13.8 XUMUYECKHE HKCIIEPUMEHTHI, WJUIIOCTPUPYIOUIUE TPU3HAKUA HPOTEKAHUS

peakiuii HOHHOTO 00MeHa; Ka4eCTBEHHBIE PEaKIIMU Ha TIPUCYTCTBYIONIHE B
BOJIHBIX PACTBOpaxX MOHBL: XJIOPUI-, OPOMHI-, HOAU-, CyIbdat-, pocdart-,
KapOOHAT-, CHUJIMKAT-aHHUOHBI, TMJPOKCUA-UOHBI, KATUOHBI aMMOHMS,
MAarHusl, KaJIbIIUs, aTIOMUHUS, Kene3a (2+) u xkenesa (3+), menu (2+), nuHKa
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14 VYMenue:

14.1 NPEACTABISITE  pe3ybTaThl  AKCIIEpUMEHTa B (GOpME  BBIBOJIOB,
JOKa3aTcJIbCTB, I‘pa(bI/IKOB nu Ta6HI/ILI nu BBIABIIATH 3MHI/IpI/I‘IeCKI/Ie
3aKOHOMEPHOCTH

14.2 YCTaHABIWBATh CBSA3M MEXKIY pEaJbHO HAOII0IaeMbIMH XUMHUYECKUMU

ABJICHUAMHU MW IIpoHeCCaMH, IPOUCXOOAIIUMMHU B MAKpO- WU MHKPOMHUPE,
00BACHATH IIPUYIUHBI MHOFOO6paSI/I${ BCIICCTB

INEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMbBIX 'A OCHOBHOM
IOCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

1

HCpBOHa‘-IaJII)HI)IG XUMHWYCCKUC ITOHATUA

1.1

YucThle BellecTBa U CMECH. Crioco651 pasaciIiCHUA cMmeceit

1.2

ATOMBI B MOJICKYJIBI. Xumuueckue 351eMeHTEl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
HpOCTBIG " CJIIOKHBIC BEUICCTBA.

1.3

Xumnueckas popmyia. BaneHTHOCTh aTOMOB XMMUYECKHUX 31eMeHTOB. CTerneHb
OKHUCIICHUS

1.4

3aKkoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTtHocuTenbHAs aToMHas Macca.
OTtHOocHUTEILHAS MOJICKYJIsIpHasg Macca. MaccoBas J0JI1 XUMHYCCKOI'0 9JICMCHTA B
COCOIMHCHNU

1.5

KonnyectBo BemiectBa. Monb. MomsipHas macca. MomnsipHblii 00beM Ta3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

duszndueckre 1 XUMHISCKHE SIBIICHHS. X IMHYCCKast pCaKkusg U €€ NprU3HaKHu. 3akoH
COXPAaHCHUA MACCBhI BEIICCTB. XHUMHYECKHUE YpaBHCHUA

Ilepuoanueckuii 3akoH u [lepuoauueckas cucrema XuMU4YeCKHUX 3semMeHToB /.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. llepuoanyeckas cucrema XxuMu4eckux saemeHToB J1.1.
MenneneeBa. Ilepuoaer u rpymnmbsl. @U3NYECKHI CMBICT TOPSAIKOBOTO HOMEpA,
HOMEPOB IIEPUOJIa U TPYNIBI DJIEMEHTA

2.2

Crpoenue atomoB. CoctaB atroMHbIX sjaep. M3orombl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX  O0O0JIOYEK AaTOMOB TepBbIX 20 XUMHUYECKHX DJIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa

23

3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHYECKHX 3JEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalius, Kaiublug (pagdyca aToMOB, OJJIEKTPOOTPHUIATEIBHOCTH,
METaJUIMYECKUX U HEMETAIUNIMYECKUX CBOMCTB) U UX COCAMHEHUN B COOTBETCTBUU
C TMOJIO’KEHUEM 3IeMeHTOB B [lepronueckoit cucreMe U CTPOGHHEM UX aTOMOB
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CTpOCHI/IC BE€IICCTBA

3.1

Xumuyeckasi cBa3b. KoBajeHTHas (moyisipHasi W HEMOJIApHAsi)  CBS3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMHUYECKHUX  3JIeMEHTOB.  MoHHas  CBs3b.
Mertannuueckas CBA3b

3.2

Turner KPUCTANIMYECKUX  PCIICTOK (aTOMHaﬂ, HOHHas, MeTaJ’IJ’II/I‘IeCKaﬂ),
3aBHCHMOCTh CBOMCTB BEIIECTBAa OT THUIIA KpHCTaHHquCKOﬁ PCICTK U BUOA
XHUMHYECKOM CBSI3U

Baxuneimme MNPpEACTAaBUTCIIM HEOPTraHUYCCKUX BECIICCTB. Hemeranner m ux
coequHEHMS. MeTauibl U MX COSTUHCHUS

4.1

Knaccugpukamuss ¥ HOMEHKIATypa HEOPraHHMYECKUX COCJUHEHUH: OKCHIOB
(coneobpasyroliye: OCHOBHBIC, KHCIOTHBIE, aM(OTEPHBIE) U HECOTIE00pa3yIoIIne;
OCHOBAaHMI (menouun u HEpPaCTBOPHUMBIE OCHOBaHMS); KHUCJIOT
(xucnopozacoaepx aiue 1 6eCKUCIOPOIHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiell (CpeIHUX U KUCIIBIX)

4.2

dusnueckue 1 XMMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJOPO/IA,
XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnueckue U XHUMUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIOB: JIMTHA,
HaTpuA, Kalivusd, Maravs U KaJIbIuA, alTlOMUHUSA, KEJIC3a. SHCKT’pOXI/IMI/I‘-IeCKI/If/'I paa
HaHpH)KeHI/Iﬁ MCETAJJIOB

4.4

dusnyeckue U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHUN HEMETAILIOB:
XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

duznyeckue U XMMHUECKHUe CBOMCTBAa OKCUA0B HeMeTaisoB: cepsl (IV, VI), azora
{1, 1V, V), docdopa (III, V), yrnepoma (II, 1V), kpemuus (IV). Ilomyuenue
OKCHJIOB HEMETAJIJIOB

4.6

Xumuueckue cBoiictBa okcuaoB: MetamwioB IA - IIIA rpynmn, uunka, meau (I1) u
xkenesa (11, II). TTonmy4yeHne OKCUI0B METAILIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUUM M aM(pOTEPHBIX THUIPOKCUIOB (HA MpUMEpe
TUIPOKCHUIOB alIFOMUHUS, XKene3a, IMHKA). [lomydenne ocHoBaHui 1 aM(OTEpHBIX
TUJIPOKCHJIOB

4.8

OO0me XUMUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOIAOPOTHOM,
CEpHHUCTOM, CepHOU, a30THOU, (ochopHOl, KpeMHHUEBOH, yroiabHO. OcoObie
XUMUYECKHE CBOMCTBA KOHIEHTPHUPOBAHHOM CEPHOM W Aa30THOW KHUCIOT.
[Tonyyenue kucnot

4.9

OO6ume xumMuyeckre cBoiicTBa cpennux coneil. [lomydenue coneit

4.10

[Toyuenue, coOupaHue, pacmo3HaBaHWE BOJOPOAA, KHUCIOPOAA, AaMMHaKa,
YTIIEKHCIIOTO Ta3a B 1JabopaTopuu

4.11

[Nomyyenne amMMuaka, CEpHOM M a30THOM KHCJIOT B IPOMBIIIIEHHOCTH. O0mue
CHocoObI NOTYYEHHS METAJUIOB
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4.12

I'eneTnueckas cBA3b MEXKAY KilaCCaMH HECOPraHU4ECKUX COGI[I/IHeHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Knaccudukanust XuMU4ecKUX peakyidl Mo pa3IuyHbIM MPU3HAKAM: 110 YUCITYy U
COCTaBy YYaCTBYIOIIMX B pEaKIMU BEIIECTB, O TemioBoMy 3ddekry, 1o
U3MEHEHHIO CTETICHEH OKHCIICHUS XUMHUYECKHUX JIEMEHTOB

5.2

TennoBoii 3 (PEeKT XUMHUECKOU PEaKIIuU, TEPMOXUMUYECKUE YPaBHEHUS. DK30- U
SHAOTEPMUYECKHE peakiu. TepMOXUMUYECKUE YPaBHEHUS

53

OKHCIIMTEILHO-BOCCTAHOBHUTEIIbHBIE pCaKkuu. OKHCIIUTEIN U BOCCTAHOBHUTEIIH.
[Tporiecchbl OKMCIIEHUST U BOCCTAHOBJIEHUSA. DJIEKTPOHHBIN OanaHC OKHCIUTEIbHO-
BOCCTAaHOBUTEIBHOMN pEaKIuU

5.4

Teopust 3MEKTPOIUTUYECKON auccoruanuu. Katuonsl, aHMOHBI. DJIEKTPOIUTH U
HEeRIeKTPONIUThL. CUIIbHBIE U clla0ble 2NeKTPOIuThl. CTeneHb AUCCOIHAINN

5.5

Peaknun noHHOrOo OOMEHa. YCIOBHS MPOTEKAHHS PEAKIMd HMOHHOTO OOMEHA,
MIOJIHBIE U COKPAIlICHHbIE HOHHBIE YPABHEHUS PEaKLUi

XuMus u OKpYyXKaromasa cpeaa

6.1

Bemecrsa v Marepualibl B IIOBCEIHEBHOM JKHM3HU 4elloBeKa. be3omacHoe
HCIIOJIb30BaHUE BEILIECTB M XUMUUECKUX peakluii B jaboparopuu u ObITy. [lepBas
IIOMOILb ITPYU XMMUYECKUX 0’KOTaX U OTPABIICHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpYXKaroIel cpe/ibl (KUCIOTHBIE JJOXK/IU, 3arpsA3HEHNE
MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpaiieHus IlpenenpHas
nonyctumas koHueHtpanus BemiectB (ITIK). Ponp xumMum B perienuun
IKOJIOTMYECKUX TMpoOsieM. YcuiaeHue NapHUKOBOro 3ddexra, paspylieHue
030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yrieposa, KpeMHUS U UX COECTUHEHUH B
OBITY, MEIWIIMHE, TMPOMBIIUIEHHOCTH M CEIIbCKOM Xo3siicTBe. [IpumMeneHue
METaJUIOB M CIUIaBOB (CTajb, YYTyH, AIOPAIIOMHUHUH, OpoH3a) B OBITY H
NPOMBIIIICHHOCTH WX coennHeHuid. [IoHATHE 0 KOppO3WH METaJIOB, OCHOBHEIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

6.4

[TpuponHbIE HCTOYHUKH YTIEBOJOPOAOB (Yroib, MPUPOAHBIN ra3, HEPTH),
MIPOJIYKTHI MX nepepaboTku (OEH3MH), UX PO B OBITY M MPOMBIIIJIEHHOCTH

6.5

[TepBoHavanbHBIE TIOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSTUHEHHUSIX
yriaepojna (MeTaH, 3TaH, ASTWJIEH, aleTUJIEH, 3TaHOJ], IJIMIEPUH, YKCYCHas
kuciota). [loHATHE O OHOJIOTMYECKHM Ba)XXHBIX BEIIECTBAX: JXHpax, OejKax,
YIJIEBOJAX - U UX POJIM B )KU3HU YeJIOBEKa

PacueTnr:

7.1

o ¢popMyTaM XUMHYECKUX COSTUHEHUHN

7.2

Macchl (MacCOBOM) JI0JIM PaCTBOPSHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YpPaBHCHHAM
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOILIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

—TI'abpuensu O.C., Octpoymos WU.I'., CnragkoB C.A. Xumusi: 8-if kiacc: 6a30BbIii yPOBCHb:
yaeOHuk. — M: AO «M3natensctBo «IIpocBemenuey, 2024, 2025;

— T'abpuensn O.C., Octpoymon U.I"., CnaakoB C.A. Xumus: 9-i kinacc: 6a30BbIil ypOBEHbB:
yueOnuk — M: AO «M3narensctBo «IIpocBenienuey, 2024, 2025;

—Tabpuensn O.C., CnagkoB C.A., OctpoymoB WN.I'. Xumus. Pabouas terpaas. ba3zoBbrit
ypoBesb. 8 kiacc. M. AO «M3parenbctBo «IIpocsenienuey, 2024, 2025

—Tl'abpuensu O.C., CmagkoB C.A., OctpoymoB W.I'. Xumus. Pabouas terpans. ba3obrit
ypoBeHb. 9 kiacc M. AO «M3narensctBo «lIpocBemenner, 2023, 2024, 2025
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

— OepepanbHas paboyasi IporpaMma OCHOBHOT'O OOIIET0 00pa30BaHUs MpeaMeTa « X UMUS
(6a30BEIi ypoBeHB) st 8-9 Ki1accoB 00pa3oBaTeNbHbIX opranm3anmii.— M, 2025;

— T'abpuensan O.C., JIpicoa I'.I'. Xumus. [IpoBepounbie U KOHTPOIbHBIE PaOOTHI. 8 Kilacce
M. AO «M3narensctBo «IIpocBenienue», 2024, 2025
—Tl'abpuensn O.C., JlpicoBa I'.I'. Xumus. IIpoBepouHble M KOHTpPOJIbHBIE pabOTHI. 9 Kiacc
M. AO «M3narensctBo «IIpocBemenuey, 2024, 2025

— Xumust. COopHHK 3amau u ynpaxHeHud. 9 xmacc [abpuwensa O.C., Tpurybuak W.B.
AO «M3narenbctBO «lIpocsemenue», 2023, 2024, 2025



