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IHosicHUTEBLHASA 3AIINCKA.

Pabouas nporpamma no npeaMery « XuMusD» 111 OCHOBHOM IIKOJIBI MTPEIHA3HAYEHA
1u1st oOydaronuxcs 8-9 kiiaccoB

IIporpamma BKJIIOYAET CIEAYIOLINE PA3IEIIbL:
* «llosicHuTeNnbHAsA 3amuCKa», TAE€ MPEICTaBICHbI 00IIas XapaKTEpUCTHKA Yy4eOHOTo

npeaMera, Kypca; cHOpMYIUpPOBaHBI ILIEM HU3YYEHHUS NpeaMera «XuMUus»; OMNHCcCaHue
[IEHHOCTHBIX OPUEHTHUPOB COACpPKAHUA Y4eOHOTO MpEeaMeTa; pPe3yabTaThl H3y4YeHUs
y4eOHOTO TMpeAMeTa Ha HECKOJIbKUX YPOBHAX — JIMYHOCTHOM, METAlpeIMETHOM H
MpeIMETHOM; OMMCAHUE MeCTa yueOHOTo MpeaMeTa, Kypca B yueOHOM IUTaHE.

* «Conepxanue yueOHOTO MpeamMeTa, Kypcay, TAe MPEACTaBICHO U3y4yaeMoe CO/IepKaHue,
00BEIMHEHHOE B COJIEpKATEIIbHbIC OJIOKHU.

» «KanenngapHo-TeMaTnueckoe IIAHUPOBAHUEY», B KOTOPOM JaH IEpeYeHb TEM Kypca U
YUCJIO Y4YyeOHBIX 4YacoB, OTBOJAMMBIX Ha HW3YyUYEHHE KaXKJIOM TEeMbl, MNpeAcTaBiIcHa
XapaKTEepPUCTHKAa OCHOBHOTO COJIEP>KaHUSI TEM M OCHOBHBIX BHJIOB JICATEIHHOCTH YUCHHUKA
(Ha ypoBHE YUEOHBIX JIEUCTBUI).

* «Y4eOHO-METOINYECKOE U MaTepUAIbHO-TEXHUYECKOE 00ecIedeHre 00pa3oBaTeIbHOIO
mpoleccay, Iie AaeTcsl XapaKTEepUCTHKAa HEOOXOAMMBIX CpPEACTB OOYYEHHS U Yy4eOHOTro
o0opynoBaHus, 00E€CIEUNBAIOIINX PE3YABTATUBHOCTh MPENOJABAaHUs MpPEAMETa «XUMUI»
B COBPEMEHHOM IIKOJIE.

[Iporpamma cocTtaBieHa Ha OCHOBe DyHAAMEHTAIBHOTO SJpa COACP)KAHUS OOIIETo
oOpa3oBaHusT W TpeOOBaHUN K pe3yJbTaTaM OCHOBHOIO 0OIIero oOpa3oBaHUS,
MIPENICTABICHHBIX B (peiepaibHOM roCynapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe 0OIIero
oOpa3oBaHus BTOPOTO TIOKOJCHHS. B Heill TakKe YUYUTBHIBAIOTCS OCHOBHBIE HJIIEU U
TIOJIOXKCHHMSI TPOTPAMMBI Pa3BUTHS U (POPMUPOBAHUS YHUBEPCAIBHBIX YUCOHBIX JTEHCTBUIM
JUIS OCHOBHOT'O 0011IeT0 0Opa3oBaHMS.

Pabouas mporpamma pa3padboraHa Ha OCHOBE CJIEIYIOIINX HOPMATUBHO-ITPABOBBIX
JIOKyMEHTOB:

1. ®enepanbHbIil 3ak0H 00 0Opa3zoBanuu oT 29.12.12 No 273-D3.

2. denepallbHBIN IMepeUeHb YYCOHHMKOB, PEKOMEHIYEMbIX K HCIOJb30BAaHUIO IIPU
peanm3ani  UMEIONIMX TOCYIApPCTBCHHYIO aKKPEAHWTAIMI0 00pa30BaTeIbHBIX
porpaMM  HadallbHOTO  OOIEero, OCHOBHOTO OOINEro, CpemHero OOIIero
00pa3oBaHUSI.

3. ®enepabHbI TOCYIAPCTBEHHBIM 00pa30BaTeNbHbI CTaHAAPT OCHOBHOTO OOILEro
o0pa3oBaHUs

4. KOHHGHHI/ISI AYXOBHO-HPABCTBCHHOI'O pPa3BUTHA MW BOCIIUMTAHUA JIMYHOCTHU
I'pa’x1aHrHa Poccun.

5. IlpumepHas mporpamma OCHOBHOIO 00IIEro 00pa30BaHuUs 110 XUMHH.



CanlluH, 2.4.2.2821-10 «CaHUTapHO-AMIUEMHOJIOTUYECKUE TpeOOBaHUS K
YCIIOBUSM W OpraHu3aluu oO0ydeHus: B 0O0I11e00pa30BaTEIbHBIX YUPEKICHUSIX
(YTBep kK IeHHbIE OCTAaHOBIIEHHEM [ JTABHOTO rOCY/IJapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit denepanun 29.12.2010 1. Ne189);

Astopckas nporpamma O.C. INabpunnsna, A.B. Kynmosit «IIporpamma 0CHOBHOTO
o01iero oopaszoBanus Mo XumuH, 8-9 kiaacce» (Mocksa, Jpoda, 2013);

OcHoBHas oOpa3oBaTelibHasl MporpamMma OCHOBHOro obmiero oOpazoBanus ['BOY
rumHazuu Ne 1 r. HoBokyiiObIeBcka.

TpeboBanusi K OCHAIIEHUIO O0O0pPa30BATEIBLHOTO TMPOIECCa B COOTBETCTBHM C
COJIep>KaTeIbHBIM HAIMOJIHEHUEM YYEOHBIX MpeaMeToB ¢eAepalbHOr0 KOMIIOHEHTA
rocyaapcTBeHHoro oOpasoBatenbHoro cranaapra (I[Ipukaz Munobpuayku Poccuu
ot 04.10.2010 . N 986 . Mockga);

[Tpu n3yueHun Kypca XuMuH 8-9 KJ1aCCOB UCIOJIb3YIOTCS YICOHUKH:

IMa6puansan O.C. Xumus 8 kiacc. YueOHUK 111 00111e00pa3oBaTeIbHBIX YUpeKaeHUN. M:
Hpoda 2018

IMa6puansan O.C. Xumus 9 kinace. YueOHUK 11 00111e00pa30BaTesIbHBIX YUpPEkKICHHN. M:
Hpoda 2018

ok

N =

1. JIuteparypa:

INa6pusnsn  O.C. Xumusa 8 wimacc. YueOHUK s 0O01eo0pa3oBaTeIbHbIX
yupexaeHuii. M: JIpoga 2018
Ia6pmnsn O.C. Xumua 9 xmacc. YueOHMK g 0011e00pa3oBaTebHbBIX

yupexaeauit. M: [Ipoda 2018

Xumusi, 8 kiacc, pabouass terpanb k yueonuky O. C. T'abpuensna «Xumus. 8
kiaccy, ['abpuensu O.C., Cnagxos C.A., 2018.

[TpumepHas mporpamMma OCHOBHOTO OOIIET0 0Opa30BaHUs 110 XUMHH.

[Iporpamma 0cHOBHOTO 001IeT0 00pa3oBaHus 1Mo XuMun. 8—9 kiaccol. ABTOpsI O.
C. I'abpuensn, A. B. Kymniiosa .

Tunpl XUMUYECKUX 3374 ¥ UX PEIICHUs (METOAMYECKOE MMOCOOHUE JIsl ITKOJTLHUKOB
n abutypuentoB) WN.M HoBomuuckuii, H.C. HoBommunckas.- KpacHonap:
«CoBerckas kyoanb» 20051

KypHran «Xumus B LIKOJIEY;

DHIMKJIONEUYECKUN CJIOBAph FOHOTO XUMUKA

2. Meauapecypchl.

CD «Heoprannueckasi XUMHsD, H3AATEIBCTBO «Y YUTEIIbY»
CD «IlIkona Kupumia u Medonaus», U3aarebCTBO «Y UUTEIIbY
Xumusi. [IpocBemenne «Heopranuueckas xuMusi», 8 Kiacc. (Ha 2-X TUCKaXx)

Kontpen - Xwmums mms Bcex (http://kontren.narod.ru). - wuHbOpPMAIHOHHO-
o0Opa30BaTeNbHBIN CAUT U TEX, KTO U3y4aeT XUMHIO, KTO €€ MPEeMoJacT, sl BCeX
KTO MHTEPECYETCA XUMUEM.



5. Anxumuk (http://www.alhimik.ru/) - oguH W3 JIy4mIMX CalTOB PYCCKOS3BIYHOTO
XUMHUYECKoro VIHTepHeTa  OpHMEHTHPOBAaHHBIA Ha yYHMTENs W  YYCHHUKA,
IperoiaBaTelis U CTyJeHTA.

OO0mas xapakrepucTuka yue0HOro npeamera, Kypca

Xumus, Kak OJHa M3 OCHOBOIIOJIATAIOIMMX OOJIaCTEH €CTECTBO3HAHHUS, SBIISICTCS
HEOTHEMJIEMOM YacThlO OOpa30BaHMs IIKOJIHHUKOB. KakKIblli YeNOBEK XKUBET B MHPE
BEIIIECTB, MOATOMY OH JIOJDKEH MMETh OCHOBBI (DyHJIAMEHTAJIbHBIX 3HAHUU IO XHUMHH
(XuMuYeckasi CHMBOJIMKA, XUMHUYECKUE TOHATHS, (PaKThl, OCHOBHBIC 3aKOHBI U TEOPHH),
MO3BOJISIIOIIME BBHIPA0OTATh MPEACTABICHUS O COCTaBe BEIIECTB, HX CTPOCHUH,
IpEeBpaIIeHUsIX, MPAKTUYECKOM HCIIOJIb30BaHUM, a Takke 00 OMacHOCTH, KOTOPYIO OHHU
MOTYT MPEACTaBIATh. M3ydas XUMUIO, ydalyuecs: y3HalT O MaTepUaibHOM €MHCTBE BCEX
BEIIIECTB OKPYXKAIOIIET0 MHpa, OOYCIOBICHHOCTH CBOMCTB BEIIECTB HX COCTaBOM M
CTPOCHUEM, II03HABAEMOCTH U TMPEACKa3yeMOCTH XUMUUYECKUX sBJIeHUH. 3ydyeHue
CBOMCTB BEIIECTB M MX MPEBPAIICHUI CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO MBIIUICHMUS,
a TpakThueckas paboTa ¢ BemiecTBaMu (J1abOpaTOpHBIE ONBITBI) — TPYAOJIIOOUIO,
aKKypaTHOCTH U coOpanHocTU. Ha mpumepe mpenMera «XuMHs) ydalldecs: MOTYy4YarOT
MpEACTaBICHUST O METO/ax [IO3HAHUSA, XapaKTepHbIX JUIsI E€CTECTBEHHBIX HAYK
(PKCTIEPUMEHTAIBHOM U TEOPETUUECKOM).

ConepsxkaHue nMporpaMmbl HaIlPaBJIE€HO HA OCBOCHUE yYYAIIMMUCS 3HAHUM, YMEHUN U
HaBBIKOB Ha 0a30BOM YpOBHE, 4YTO COOTBeTCTBYeT (Opa3oBarelbHONW IMpOrpaMme
T'MMHA3HUU.

B npoiiecce ocBoeHHs MporpaMMbl Kypca XMMUM JIJIsI OCHOBHOM [ | IIIKOJIBI ydaIuecs
OBJIAZICBAIOT YMEHUSMH CTaBHTh BOIPOCHI, HAOJIO/IAaTh, OOBSICHITH, KIACCH(PUIINPOBATH,
CpaBHUBATh, MPOBOJWTH JKCIIEPUMEHT U HHTEPIPETUPOBATh BHIBOJBI Ha €ro OCHOBE,
OTIpeIeNIITh UCTOYHUKH XUMHYeCKOoW || MH(popMamwu, mojydaTh U aHAJIU3UPOBaTh e€e, a
Takke TOTOBUTh Ha 3TOU[| OCHOBe COOCTBEeHHbIU! | HWH(POPMALMOHHBIMI | MPOIYKT,
MPE3EHTOBATh €r0 U BECTH JAUCKYCCHUIO.

[Ipennaraemas nporpamMma XOTs U HOCUT OOIIEKYJIbTYpPHBIU | XapakTep U He CTaBUT
3a7a4y TpodeccuoHaIbHOM | MOJATOTOBKM y4YalluXCs, TEM HE MEHee IO3BOJsEeT UM
OTIPeIeJIUTHCS C BHIOOPOM Mpodusis 00yUeHus B cTapiier| | ImKkoJe.

Xumudeckoe oO0pa3oBaHME BHOCHUT CBOM BKJIaq B (opMuUpOBaHHE JTUYHOCTH
rpakmaanHa  Poccuiickoit  ®emepanum, o0damaromero TaKMMH — KadeCTBaMH  Kak
KOMITETEHTHOCTb, MHUITMATUBHOCTH, IKOJIOTHYECKAsI TPAaMOTHOCTb.

Hean n3zyuennsa xumuu B 8-9 kiacce:

1. OBnageHne OCHOBaMH HAayYyHOW TEPMHUHOJIOTMM, HCIIONB3yEMOW B XUMHUU
OTpEJEICHUE KIIFOUEBBIX MPEAMETHBIX U MEXIPEIMETHBIX MTOHSATHH.

2. Pa3BUTHE KIIOYEBBIX U MPEAMETHBIX KOMIETEHIMI yJalIuxcs B IpoLecce U3yUYeHUs
Kypca XUMHH.

3. HakoruieHue yuamuMucs 3HAHUM O MarepuaJbHOM E€IUHCTBE BCEX BEIIECTB
OKpPYKarolero MHUpa, OOYCJIOBJIEHHOCTH CBOWCTB BELIECTB MX COCTABOM U CTPOEHUEM,
IT0O3HABAEMOCTH U MPEICKa3yeMOCTH XUMUYECKHX SIBJICHUN;



4.

Pa3Butne J0ruueckoro MBIIIJICHUA, a TaK¥XKEe pr210f[[06I/I$I, dKKYpaTHOCTH,

CO6paHHOCTI/I — KadcCTB HGO6XO}II/IMBIX sl IPpUMCHCHHUA OSKCIICPUMCHTAJIBHOI'O U

TCOPCTUUCCKOTO MCTOJ0B IMO3HAHUA CCTCCTBCHHBIX HAYK.

5.

OBJ'I&I[CHHG MCTOAaMHM PCIICHHA PACUCTHBIX 3da4 II0 XHUMHUYCCKHUM (I)OpMyHaM 141

YPaBHEHUSAM PEaKLUN.

6.
7.

@opMHUpPOBAaHKE YYBCTBA TOPIOCTH 32 POCCUUCKYI0 XUMUYECKYIO HAyKYy.
dopmupoBaHHE MO3HABATENFHONM W WHGOPMAIIMOHHON KYIBTYpbl, B TOM YHCJIE

Pa3BUTHUC HABBIKOB CaMOCTOSITEIIbHOM pa6OTI>I C y‘I€6HBIMI/I HOCO6I/IHMI/I, KHHUT'aMU,
AOCTYIIHBIMH COBPCMCHHBIMHU I/IH(i)OpMaHI/IOHHI)IMI/I TCXHOJIOTMAMMU.

8.

q)OpMI/IpOBaHI/IG OCHOB XMMUKO-3KOJIOTHYECKOM KYJIBTYPBI, ﬂBHHIOHICﬁCiI COCTaBHOM

YaCThIO SKOJIOTUYECKOM U O0IIeH KYIbTYpHI.

Pabouast mporpamma CrocoOCTBYET PEIICHUIO CIEAYIOMMX 3aJ4a4 W3Y4YCHUS XUMUU Ha

CTYNEHU CpeAHEro (T0JIHOT0) 00111eT0 00pa3oBaHuUsl.

1.

OcBocHHE BaXKHEHIINX 3HAHUW 00 OCHOBHBIX IIOHATHUIX M 3aKOHAX XHUMUH,
XUMHUYECKOM CUMBOJIMKE;

OBnajgeHre yMEHUSIMU KIACCU(PUIMPOBATH SBJICHUS MPUPOIbLI, XUMHUYECKUE
SBJICHUS, IPOBOJIUTh XUMUYECKHUI IKCIIEPUMEHT, IPOU3BOUTH PACUETHl HA OCHOBE
XUMUYECKUX (OPMYJT BEHIECTB U YPABHEHUN XUMHUUECKUX PEAKITUH;

Pa3zButune HHTCpPCCA K IPCAMCTaM €CCTCCTBCHHO-HAYYHOI'O IIUKJIA,

Pa3BuTne mo3HaBaTEIbLHBIX HHTCPECOB B XOAC IPOBCACHUA ITPAKTHYCCKHUX pa60T,
XUMHYCCKOI'0O JSKCIICPpHUMCHTA M HMHTCIICKTYAJIbHBIX CITOCOOHOCTCH B Imponccce
pemicHud XHMHWYCCKHX 3aigad, CaMOCTOATCIbHOIO HpI/IO6peTeHI/I${ 3HAaHUH B
COOTBCTCTBHUH C BO3ZHHKAOIIWUMHU XNU3HCHHBIMUA HOTpC6HOCT$IMI/I;

Pa3BuTre yHUBepcalbHBIX Y4YEOHBIX HABBIKOB YYAIIMXCS B MPOIECCE HU3YUYCHUS
XUMHUH.

[IpuMeHeHre TMONyYeHHBIX 3HAHMM M YMEHUW i1 0€30MacHOr0 HCIMOIb30BaHUS
BEUIECTB U MAaTEpHUAJIOB B OBITY, CETLCKOM XO35MUCTBE U HA IPOU3BOJICTBE;

Perienns mpakTH4eCKUX 3a7a4 B TIOBCETHCBHOM KU3HU, IPEIYNPEIKICHUS ABICHHIH,
HAHOCSAIIMX BPEJI 30POBBIO YEIIOBEKA U OKPYXKAFOIIEH cperie.

Bocnurtanue oOTHOmIEHMS K XUMHUHM KAk K OAHOMY U3 (pyHIaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIIEMEHTY 00I11e4eTI0OBEYECKON KYIbTYpPHI;

[Ipu opranuzauuu npouecca oOy4eHUs B paMKax JaHHOW MpOrpaMMbl MPEarnosiaraercs

MPUMEHEHUE TPATUIIMOHHOMN KIACCHO-YPOUHON TEXHOJIOTUU O0YUECHHUS.

[Ipeobnanaromieit ¢GhopMoil KOHTPOJISI BBICTYIAIOT MUCHMEHHBIM (TECTHpPOBAHUE,

CaMOCTOSTENIbHBIE M KOHTPOJbHBIE pa0OThI) M YCTHBIN OMpOC (coOecenoBaHme).



JlanHasi mporpamma KOHKPETH3UPYET COJEp)KaHHUE CTaHIapTa, Na€T pachlpelerieHue
yueOHBIX YacoB MO paszzeliaM Kypca, MOCJIeA0BaTeIbHOCTh U3YUYECHHS] TEM U Pa3/esioB C
y4€TOM MEXMPEIMETHBIX M TMPEAMETHBIX CBf3€H, JIOTMKKM Yy4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEN yUaluxcs.

[IporpamMmma Kypca XWMHH AJIS OCHOBHOWI | IIKONBI pa3padaThiBajlaCh C y4eTOM
NepBOHAYANBHBIX MPEeACTaBIeHUH | |, MOTYUSHHBIX yYalIUMHUCS B HaYaIbHOU [ | IIIKOJIE TIPU
M3YyYEHUHU OKpPY’KaIOIIEro Mupa. B mporpaMMe yuuThIBaeTCs pean3aius MeKIPEIMETHBIX
cBs3eil ¢ KkypcoMm ¢usuku (7 knacc) u Ouosoruu (6-7 Kiaccel), Ii€ 1aeTcsl 3HAKOMCTBO C
CTPOEHUEM aToMa, XUMUYECKOW OpraHU3aIfeil KIeTKH U poleccaMu oOMeHa BEIeCTB.

Onucanmne IMEHHOCTHBIX OPUECHTUPOB COACPKAHNA yqeﬁﬂoro npeameTa

VYueOubn! | npeaMer «XuMHsS», B COACPKAHUM KOTOPOTO BEAYIIUM KOMIIOHEHTOM
SBJISIIOTCSI HAy4YHble 3HAHUS U HAy4YHbIe METOJbl MO3HAHUs, MO3BOSET (PopMUpPOBATH Y
yUYaIUXCsl He TOJIBKO IEIOCTHYIO KapTUHY MHUPa, HO ¥ TIPOOYKIaTh y HUX SMOIIMOHAIBHO-
LIECHHOCTHOE OTHOLIEHWE K W3y4YaeMOMY MaTepually, CO3[4aBaTh YCJIOBUS JUJIA
(dbopMHUpOBaHUSI CUCTEMBI I[EHHOCTEeH| |, OIpeAensoer | TOTOBHOCTh: BBIOMPATH
OTIpe/IeJICHHYIO HaIpaBIIeHHOCTh Aeul]cTBuu(]; nerl]cTBOBaTh ONpeeieHHbBIM 00pa3oMm;
OLIECHWBATb CBOM Jeul/CTBUS W Jeul/CTBUS Jpyrux JroAeul! 10 ONpeneaeHHbIM
LIEHHOCTHBIM KPUTEPHUSIM.

Xumusl I0CTUINIA OOJBIIMX YCIEXOB B OOJaCTH TEOPETUYECKUX W TMPUKIATHBIX
WCCJICIOBAHUN CTPOCHMSI BELIECCTB, KUHETUKM XMUMHUYECKHX PEAKIHWi, B CUHTE3€ HOBBIX
BEIIECTB M MAaTE€pUAIOB, B YIPABICHUM OITUMH IpoueccaMu. bonbmas poiab B 3TOM
MIPUHAJIEKUT POCCUMCKUM YUEHBIM, YTO SIBJIIETCS TTOBOAOM JUISl PA3BUTHUSL HALIMOHAJIBHOMN
TOPIOCTH M YyBCTBA MaTpHoTHU3Ma y obOydarommxcs. Ha mpumepe uCTopun XUMHUYECKUX
OTKPBITHN y ydamuxcs GopMUPYETCS TMOHUMAHUE CIOXKHOCTH U OECKOHEYHOCTH
MPOIECCOB TMO3HaHUs. M3ydueHue AeHCTBUS 3aKOHOB MPUPOIBI SBISIETCS HEOOXOIUMBIM
YCIOBUEM [JIsi pElICHUs I[OoOaJbHBIX MPOOJEeM 4YeIOoBEYEeCTBA: HDHEPreTudeckou! |,
CBIPbEBOU[ |, MPOAOBOJIBLCTBEHHOM [ |, 3I0POBbS M JOJITOJIETUS YEJIOBEKA, TEXHOJIOTHYECKUX
aBapuul |, riaodanpHOU [ HKOJIOTHHU.

BaxxHbIM yCIIOBHEM TOCTPOEHUS YUEOHOTO MpoIlecca Mpy M3YYCHUH Kypca XUMHH
SIBIIIETCA €T0 HAIPaBICHHOCTh Ha ILIEJIEBOE PACKPBITUE OCHOBHBIX KOMIIOHEHTOB
XUMHUYECKOTO0 00pa30BaHMsI, Ha peau3allui0 B €IUHCTBE OOY4YeHMS, BOCIUTAHUS U
pa3BuTUs ydammxcs. llcuxonoruueckue 3akOHOMEPHOCTH (OPMHUPOBAHUS 3HAHUM,
YMEHUM, UHTEJUIEKTA JIEXKAT B OCHOBE IMPEEMCTBEHHOIO PA3BEPTHIBAHUS COAECPHKAHUA I10
rojaM 1 TeMaM OOyUYEHHUS C YUETOM «30HbI OJMKANIIEro Pa3BUTHUSD) yUAIIIUXCH.

JInuHoCTHBIE, MeTanpeIMeTHbIE U NMPeIMeTHbIE Pe3y/bTAThl 0CBOCHHUSI Kypca
xumuu (0a30BbIH YPOBEHb OCHOBHOIO 00111er0 o0pa3oBanus) 8 kiace

JINYHOCTHBIMM pe3yJbTaTaMM U3y4YeHHs mOpeaMera «Xumus» B 8-9 Kkiacce



SABJISIIOTCS CICAYIOIMNUC YMCHMUS !

OCO3HaBaTb CAWHCTBO MW HCIOCTHOCTb OKPYXAIOLWICro MHpa, BO3MOXKHOCTH €TO
IIO3HaHHus Ha OCHOBC I[OCTI/I)KGHI/Iﬁ HAYKH,

MOCTENEHHO BBICTPAWBATh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHUE; OCO3HABATH
MOTPeOHOCTh W TOTOBHOCTh K CaMOOOpa30BaHWIO, B TOM YHCIE W B paMKax
CaMOCTOSITSIILHOM JICATESILHOCTH BHE IIKOJIbI;

OIICHUBATh FKOJIOTUUECKUN PUCK B3aUMOOTHOIIICHU Y€JIOBEKA U MPUPO/IBI.
bopMUPOBaTh PKOJOTMYECKOE MBIIIJIEHUE: YMEHUE OLICHUBATh CBOIO JIEATEIIBHOCTh
Y MOCTYNKH APYTUX JIOAECH C TOUKU 3PEHUS COXPAHECHUS OKPYKAIOIIEH CPEIIBL.
OBJIQJICHUE HAa ypOBHE OOIIEro 0Opa3oBaHMS 3aKOHUYCHHOW CHCTEMOW XHMHUYECKHUX
3HAHMM W YMEHUW, HABbIKAMU UX NPUMEHEHUS B PA3JIUYHBIX >KU3HEHHBIX
CUTYaIUsIX;

OIICHUBATh JKU3HEHHBIC CUTYaAIlMU C TOYKU 3peHHUs Oe3omacHoro obpasa KU3HH U
COXpPAHEHUS 30POBBS;

OCO3HAHHUE LEHHOCTH 3HAHHUM MO XMMHUHM KAK Ba)KHEWILETO KOMIIOHEHTAa HAy4YHOU
KapTUHBI MUPA;

COPMUPOBAHHOCTh  YCTOWYMBBIX  YCTAHOBOK  COLMAJIbHO-OTBETCTBEHHOIO
MOBEACHUS B OKPYXKAIOIIEH cpefie — cpeie OOMTaHusl BCETo )KMBOTO, B TOM YHUCIIE U
YeJI0OBEKA.

MeranpeaMeTHbIMM  pe3yJbTaTaMu  HM3y4deHUs  Kypca  «XuUMHUS»  SBISIETCS
(dhopMHpoBaHUE YHUBEPCAIbHBIX YueOHBIX neictBuil (YY]I).

Peeviamuenvie YVII.

CaMOCTOATENIbHO ~ OOHapyXuBaTb W  (OPMYIHUpOBaTh Y4YEOHYIO MpoOIEMYy,
ONPENENSTh 1IeJIb Y4eOHOMN A TENIbHOCTH;

BBIJIBUTaTh BEPCUM PEIICHHUS MNpoOJeMbl, OCO3HABaTb KOHEUYHBIA PpPE3YINIbTAT,
BbIOMpaTh M3 NPEIJIOKEHHBIX UM HCKaTh CaMOCTOSITENIbHO CPEICTBA JOCTHIKEHUS
LETIH;

COCTAaBJIATh (MHIMBUIYaJIbHO WM B TPYIIIE) [JIaH PEIICHUs TPOOJIEMBl;

paboras 1o IUIaHy, CBEpPSITh CBOM JEWUCTBHS C IEJbI0 U, MPU HEOOXOIUMOCTH,
UCIIPABIISITH OLIMOKH CAMOCTOSITENIBHO;

B JMAJIOre C YYHUTEJIEM COBEpPIICHCTBOBATh CAMOCTOSITEIbHO BBIPAOOTAHHbBIE
KPUTEPHUH OLICHKHU.

dbopMupoBaTh CIIOCOOHOCTH K CAMOCTOSATEILHOMY MPHOOPETEHUIO HOBBIX 3HAHUU U
IIPAKTUYECKUX YMEHUM;

YMEHHUS YIIPABIITh CBOCH ITO03HABATEIILHOM AEATEIBHOCTBIO;

YMEHHE OPTaHU30BbIBATH CBOIO AEATEIBHOCTD;

OIPEAETATD €€ LETU U 3a]1a4H;

BbIOMpATh CpPe/ICTBA U MPUMEHSATh UX Ha MPAKTUKE;

OLICHUBATH JJOCTUTHYTBIE PE3YIbTATHI.

llosnasamenvuvie YY/I:




aHaJIM3UPOBATh, CPABHUBATH, KIACCU(PULIIMPOBATE U 000011ATh (PAKThI U SBICHUS.
OCYILECTBJISATh CPAaBHEHUE, KIACCU(PUKAIINIO, CAMOCTOATEIBHO BBIOMpPasi OCHOBAHMS
Y KPUTEPHUH JJIs1 YKA3aHHBIX JIOTHUECKUX OlEpalui;

CTPOUTH JIOTUYECKOE PACCYKIEHUE, BKIIOYAIOUIEE YCTAHOBJIEHUE MPUYMHHO-
CJIEICTBEHHBIX CBA3EH.

CO3/1aBaTh CXEMATUYECKUE MOJENIH C BBIACICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK
oOBeKTa.

COCTABJIATh TE3UCHI, PA3IMYHbIE BUJIbI IUTAHOB (IIPOCTHIX, CIOKHBIX U T.IL.).

YMETb OMpPEeIsITh BO3MOKHBIE UCTOYHUKH HEOOXOIUMBIX CBEICHHM, MPOU3BOIUTH
NOWCK MH(OpPMAllUK, AaHATU3UPOBATh M OICHUBATh €€  JOCTOBEPHOCTb.
@opMUPOBAHUE U PA3BUTHE IO CPEACTBAM XMMHUYECKHX 3HAHWW MO3HABATEIbHBIX
MHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPUECKUX PE3YNBTATOB;

YMEHHE BECTH CaMOCTOSTENbHBIA TIOWCK, aHaiau3, OTOOp HHpoOpmanuu, e
npeodpazoBaHUe, COXpaHEHHE, MTepeady U MPE3EHTALNIO C IIOMOIIBI0 TEXHUYECKUX
CPEICTB.

BBIABIATH NIPUYMHBI U CHEJICTBHSI MPOCTHIX SBJICHUM.

npeoOpa3oBbIBaTh HHPOPMALIMIO U3 OJHOTO BHJIA B IPYroi (TabauIly B TEKCT U 1p.).

Kovimynuxkamuenwvie YV/I:

CaMOCTOSITEIHHO ~ OpPTaHW30BHIBAaTH  y4yeOHOE  B3aWMOJCWUCTBHE B  TPYIIIE
(ompenensITh OOIIKE MENH, PacIPEeNesaTh POJIH, TOTOBAPUBATHCS APYT C JIPYrOM U
T.J.).

OTpa6aTBIBaTB YMCHHUC CJIYHIaTb U IOHUMATb 00BsICHEHHE YUUTCIIA.

dopMupoBaHNE YMEHHsI CIIYIIATh, TOHUMAaTh M OIICHWBATh YCTHBIE OTBETHI APYTHX
oOydJaronuxcs B Kjacce.

I'pamoTHOE M pa3BepHyTOE OPOPMIICHHUE CBOMX MBICIEH B YCTHOW M NMHUCHMEHHOMN
dbopwme.

IIpeanmeTHbIMU pe3yiabTaTaMu OcBoeHHs (OCHOBHOM 00pa30BaTEIbHON MPOrpamMMbl

OCHOBHOTO 00111eTO 00pa30BaHUS SBISIOTCS:

dbopMupoBaHUE TIEPBOHAYAJIBHBIX CHUCTEMATU3UPOBAHHBIX MPEJACTABICHUM O
BCIIECTBAX, MX MPEBPAIICHUAX M MPAKTUYECKOM NPUMEHEHUH; OBJIAJCHHUE
MOHSTUHHBIM allapaToM U CUMBOJIMYECKUM SI3bIKOM XHMUU;

O0CO3HaHME OOBEKTMBHO 3HAUYMMOCTH OCHOB XHMHUYECKOM HayKu Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUYECKHX MPEBPAILICHUNA OPraHUYeCKUX |
HEOPTaHWYECKUX BEIIECTB KAaK OCHOBbI MHOTHMX SIBJICHHH >XHUBOW W HEXUBOU
MIPUPOJIBI; YIIIyOJIEHUE TIPEICTABICHUN O MaTepUaIbHOM €TUHCTBE MUPA;

OBJIaACHHUC OCHOBaAMH XUMHUYECKOU IrpaMOTHOCTH: CITOCOOHOCTEIO AHAJIM3UPOBATh U
OOBCKTUBHO OLOCHMBATL KU3HCHHLIC CUTyallMHU, CBA3AHHBLIC C XHMHCﬁ, HaBbBIKaMH
0e301macHoro 06paH1€HI/IH C BCIICCTBaMM, UCIIOJIb3YCMBIMU B HOBCCHHCBHOﬁ KHU3HH,



YMEHUEM aHAJIM3UPOBATh U IJIAHUPOBATH SKOJIOTMYECKHA O€30MacHOe MOBEACHHUE B
HeNsIX cOepekeHUs 310POBbs U OKPYKAIOIICH Cpefbl;

dbopMUpOBaHUE YMEHUN YCTAaHABIMBATh CBSI3U MEXKAY peallbHO HAONIOIaeMbIMU
XUMUYECKHUMH SIBICHUSIMH W IPOLIECCAMHU, NPOUCXOASIIUMH B MHUKPOMHDE,
OOBSICHATH MPUYMHBI MHOTOOOPAa3Hsl BEUIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa
Y CTPOEHUS, & TAKKE 3aBUCUMOCTh IPUMEHEHHUSI BEIIECTB OT UX CBOMCTB;

IpuOOpETEHHs] OIbITa HCIOJIB30BAHUS PA3NWYHBIX METOJOB H3YyUEHUS BEIIECTB;
HAOMIONEHUsT 32 MX MPEBPAIICHUSAMU TPU MPOBEACHUM HECIOKHBIX XUMHUYECKHX
AKCIIEPUMEHTOB C MCMOIb30BAHUEM JJA0OPATOPHOTO 00OPYIOBAaHUS U TPUOOPOB;

YMCHHUC OKa3bIBATh IICPBYIO IIOMOIIL ITPH OTPABJICHUAX, OKOI'aX U APYIHX TpaBMaX,
CBA3aHHBIX C BCIICCTBAMMU U Ha60paTOpHI>IM O60py,Z[OBaHI/ICM;

OBJIaJICHWE TIpHeMaMu paboThl ¢ WHPOPMAMEH XUMHUYECKOTO COACpPIKAHUSA,
npefcTaBleHHON B pa3Ho (opme (B Buae Tekcta, GopMyi, rpapuKoB, TaOIMYHBIX
JTaHHBIX, cxeM, (hoTorpaduii u ap.)

CO3/IaHME OCHOBHI I (HOPMHPOBAHUSA MHTEpEca K PACIIMPCHUIO U YIITyOJICHHIO
XUMUYCCKUX 3HAHWA W BHIOOpAa XMMUHU KaK MPOGUILHOTO MPEaMETa TIPH IEPEXO/Ie
Ha CTYNEHb CpPeIHero (MojaHOro) olmiero obOpa3oBaHUs, a B JalbHEHIIEM U B
KadecTBe chephl CBOE MPOPECCUOHATHLHON IeATebHOCTH;

dbopMupoBaHUE TPEACTABICHUA O 3HAYCHUM XUMHUYECKOM HAyKUu B pEIICHUU
COBPEMEHHBIX JKOJIOTHYECKMX TMpoOJieM, B TOM UYHCIE€ B MPEIAOTBpALICHUU
TEXHOTEHHBIX U HKOJIOTMYECKUX KaTacTpod.

MecTo npeamMera B y4eOHOM IIaHe

CornacHo yueoHoMy miany 'BOY rumuazuu Nel Ha uzydenue npeamera « XUMUsD B

8-9 wmaccax oTBoaAMTCS MO 2 y4eOHBIX 4Yaca B HENEI0, UTOro 68 YacoB B TOJI.
KanenmapHo-rematnyeckoe MjIaHUPOBAHUE PACCUMTAHO HAa 68 yacoB B roa. [Iporpamma
paccuutana Ha 684. B roxa ( 2uaca B Hegenmo). Ilo mporpamme O.C. I'aOpuansina, A.B.
Kynmosii «IIporpamma ocHOBHOro oOiiero oOpa3oBaHHsl MO XHUMHH, 8-9 Kiacchl» Ha
M3yyeHue XUMUU B 8§ U 9 Kjaccax OTBOAMTCS MO Y4eOHBIX yaca B Henento u toro 136
4acoB.

Coaep:xanue usydyenus npeamera «Xumusm» - 8- 9 kiaace

8 kiacc:
BBenenue (4 yaca)
[Ipenmer xumuu. MeToasl TIO3HAHMS B XUMHUHU: HAOJIIOJACHUE, OKCIIEPUMEHT,

MOACIINPOBAHUC. HNcTtounnku XumMuydeckou ! I/IH(I)OpMaHI/II/I, €C IIOJYUCHHC, aHaJIU3 U

MMPCACTABIICHUC €TI0 PC3YyJIbTATOB.



[IoHsiTHE O XMMHYECKOM DJIEMEHTE U q)OpMaX €ro CymcCTBOBaHUA: CBO6OI[HBIX aroMax,
IMPOCTBIX M CJIOKHBIX BEIICCTBAX.

[IpeBpamenus: BemecTB. OTiIMuMe XUMHUYECKUX peakuuul | OT (U3NUeCKuX SBIEHUU!].
Ponb xumuu B )K13HU YesnoBeka. XeMopuiaus u xemopoous.

Kparkue cBefeHus U3 NCTOPUHM BOZHUKHOBEHUS U PAa3BUTHA XUMHH. PoJIb OT€4eCTBEHHBIX
YYEHBIX B CTAHOBJIEHUM XHMHU4Yeckou| | Hayku — paborel M. B. JlomoHocoBa, A. M.
byrtneposa, /1. 1. Menneneesa.

XvMHUuecKasi CUMBOJNHMKA. 3HAKA XUMUYECKUX OJJIEMEHTOB M TIPOUCXOXKIEHUE UX
Ha3BaHuu! ). Xumuueckue Qopmynsl. Hunekcsl u kodPduimentsl. OTHOCUTEIbHBIC
aToMHasi U MoJieKyJisipHas Macchl. [IpoBefeHre pacueToB MaccoBOM || TOJIM XMMUYECKOTO
AIIEMEHTA B BEIIECTBE HA OCHOBE €r0 (POPMYIIHI.

[Tepnonnueckas cucrema xumuyeckux snmemeHToB J[. M. MenaeneeBa, ee CTpykrypa:
Majible U OOoJbllMe MEePHOAbl, TPynnbl W moArpymnmbsl. [leprogudeckas cucrema Kak
CIIPAaBOYHOE MOCOOUE JIJIsl TOTYUYCHHUS CBEIEHUH | | O XUMHUUYECKUX AIIEMEHTaX.

JMemoncrpanuu. 1. Moaenu (mapoctepkueBsie U Ctioapra— bpurneba) paznuyHbIx
MPOCTHIX W CJIOXHBIX BemecTB. 2. Kommeknus cTekasHHOM | xumudeckou! | mocyasl. 3.
Komneknus marepuasioB v u3aenuul ] 3 HUX Ha OCHOBe aimtomMuHus. 4. Bzaumoneu ! IcTBue
Mpamopa ¢ KUCJIIOTOM| | ¥ [IOMYTHEHHE U3BECTKOBOU [ | BOJBI.

JladoparopHbie onbIThI. 1. CpaBHeHHE CBOM| /CTB TBEPABIX KPUCTAJUIMUECKUX BEIIECTB U
pacTBOpoB. 2. CpaBHEHHE CKOPOCTH HUCIAPEHMs BOJbI, OJEKOJIOHA U 3TUJIOBOTO CIIUPTA C
¢unpTpoBasibHOU ] Oymaru.

[IpenqMeTHbIE pe3ynbTaThl O0yUEeHHS
Yuammullca 10mKeH ymems:

UCIIOB30BaTh TPH  XapaKTepUCTHKE BEIECTB IIOHSTHS: «aTOM», «MOJIEKYJay,
«XUMHUYECKHH | AJIEMEHT», «XUMHYECKUH| | 3HAK, WU CUMBOJ», «BEIIECTBO», «IIPOCTOE
BEIIECTBO», «CJIOKHOE BEIECTBO», «CBOM[ICTBA BEHICCTBY», «XHMHUUYECKHE SIBICHUS,
«pu3nYecKue SBICHUM, «KOIPPUIUEHTBD, «HUHACKCHI», «OTHOCUTEIbHAs aTOMHAas
Maccay, «OTHOCUTEIbHAsI MOJICKYJISIpHAsI Maccay, «MaccoBast 10J1s DJIEMEHTay;

3HATH: TPEAMETHl M3yUYCHUS €CTCCTBEHHOHAYYHBIX IUCIUILIMH, B TOM YHCJIC XUMUU;
xumudeckue cumBodel: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHMS ¥ MIPOU3HOIIICHUE;

KJIEICCI/I(I)I/IHI/IpOBaTL BCUICCTBA IO COCTABY Ha IPOCTBLIC U CJIOKHBIC,
pas3indaTh: TEJIa U BCIICCTBA, XAMHUYECKHHU ] DJIEMEHT U IIpOCTOC BCIICCTBO,

OMUCHIBaTh: (OPMBI CYIIIECTBOBAHMS XHMHUYECKHX DJIEMEHTOB (CBOOOJIHBIE aTOMBI,
IPOCThIE BELIECTBA, CIOKHbIE BelllecTBa); TabnuuHyto popmy Ilepuoanyeckoul ] cuctemsl
XUMHUYECKUX JIEMEHTOB; MOJOXKEeHUe ieMeHTa B Tabnuue . . Menaeneesa, ucnonb3ys



HNOHATUSL  «IEPUOI», «IPyNnay, «IIaBHAas MOATPYIIa», «IMO00YHAs MOATPYIIaY;
cBoul /cTBa BemecTB (TBEPBIX, KUAKUX, TA3000pa3HbIX);

OOBSACHSTH CYIIHOCTh XUMHUYECKUX SIBIEHUU|] (C TOUKU 3peHHUs] aTOMHO-MOJIEKYISIPHOTO
YUeHUS) U UX TPUHIUIHAIBHOE OTJINYKE OT (PU3NUYECKUX SIBIEHUU | ]

XapaKTEepU30BaTh: OCHOBHBIE METO/Ibl M3YUECHUSI €CTECTBEHHBIX NTUCIUIUINH (HAOIIONCHUE,
AKCIIEPUMEHT, MOJeNIMpPOBaHKe); BelecTBO IO ero xumuueckoull Qopmyre coriacHo
MJaHy: KauecTBEHHbIM[] cocTaB, TUI ~ BemlecTBa (IIPOCTOE WU  CIOXKHOE),
KOJIMYECTBEHHBIU[ ] COCTaB, OTHOCHUTENbHAsI MOJEKYISIpHAs Macca, COOTHOLIEHHWE Macc
AIIEMEHTOB B BEIIECTBE, MACCOBBIC JIOJIU 3JIEMEHTOB B BEIIECTBE (sl CIIOKHBIX BEIIECTB);
POJIb XUMUU (TOJIOKUTEIBHYIO U OTPUIIATENBHYIO) B )KU3HU YellOBeKa, apryMEeHTHUPOBATh
CBOE OTHOIIIeHHe K 3Toul | mpoleme;

BBIYUCIITL OTHOCHUTCIIBHYIO MOJICKYJLIPHYIO MACCy BCEIIECTBA W MACCOBYIO JOJIIO
XUMHUYCCKOI'O 3JIECMCHTA B COCAMHCHUAX

IMPpOBOAWTH Ha6HIOIIeHI/I$I CBOU [ |CTB BEILIECTB U SIBJICHUU | | , IPOUCXOAAINNX C BCHICCTBAMMU,

coOto/laTh TMpaBujia TEXHUKUM Oe30MacHOCTH TMpU MPOBEJEHWU HaOMoAeHuu ] Hu
71a00paTOPHBIX OIBITOB.

MeTtanpenMeTHbIE pe3y/IbTaThl 00yUeHUS
Yuammullca 10mKeH ymems:

OMpEeNeNATh MPOOJIEMbl, T. €. YCTaHABIWBATh HECOOTBETCTBHE MEXIY JKelaeMbIM U
Jeu |CTBUTEIbHBIM;

COCTaBJIATh CJIOKHBIM[ | TUIAH TEKCTA; BJIAAETh TAKUM BHJIOM H3JIOKEHMS TEKCTa, KaK
MMOBECTBOBAHUE; MO PYKOBOJCTBOM YUYUTENS MTPOBOAUTH HEMOCPEICTBEHHOE HAOIIOIEHHUE;
O]l PYKOBOJICTBOM YUHUTENS OQOPMIISITH OTYET, BKIIOYAIOIIMK| | OMMCcaHue HaOII0ACHUS,
€ro pe3yibTaToB, BBIBOJOB; MCIOJNb30BaTh TaKOW[] BHJ MBICIEHHOIO (M]1€aJbHOIO)
MOJICIMPOBAHMSI, KaK 3HAKOBOE MOJIECIMPOBaHME (HAa TpUMEPE 3HAKOB XHMHUYECKUX
AIIEMEHTOB, XUMUYECKUX (POpMYN); MOTy4aTh XUMUYECKYI0O HH(POPMALIMIO U3 Pa3IMYHBIX
HMCTOYHUKOB; OMPEACNIATh OOBEKT U aCTEeKT aHAJIM3a U CHUHTE3a; ONPEENIsITh KOMIIOHEHTHI
00BbEKTa B COOTBETCTBHM C aCIIEKTOM aHAJIM3a U CUHTE3a; OCYIIECTBISTh KAYECTBEHHOE U
KOJIMYECTBEHHOE OINHMCAHHE KOMIIOHEHTOB OOBEKTA; ONPEAENATb OTHOUICHUS OObEKTa C
ApyruMu 00bEKTaMU; OIPENIESATh CYIlIeCTBEHHbIE PU3HAKH OOBEKTA.

Tema 1. AToMBI XUMHYECKHUX 3JIEMEHTOB (9 yacoB)

ATOMBI Kak ¢opMa CYIIECTBOBAHUS XHUMHYECKUX dIeMeHTOB. OCHOBHBIC CBEIEHUS O
CTPOCHUHU aTOMOB. Jloka3aTenbCTBa CIOKHOCTH CTpOoeHHS aroMoB. OmbIThl Pesepdopra.
[Inanerapnas monenb crpoeHust atoma. CocTaB aTOMHBIX SJIep: MPOTOHBI, HEeU| |TPOHBI.
OtHocuTenbHas aToMHas Macca. B3auMoCBs3b TOHATUH| «IIPOTOHY», «HEU[ITPOHY,
«OTHOCHUTENIbHAs aToMHasi Macca». VI3MeHeHue dYuciaa TPOTOHOB B SApe aromMa —
00pa3oBaHNe HOBBIX XUMUYECKUX HJIEMEHTOB.



HN3meHeHune unciaa HeI/IDTpOHOB B AAp€ aToMa — 06pa3OBaHI/Ie HN30TOIIOB. COBpeMeHHOG
OIIPCACIICHUC TIOHATUMA «xuMmuueckuu! | anmeMmeHT». M30TOombI Kak Pa3HOBUIAHOCTHU ATOMOB
OJHOT'0O XUMMHNYCCKOI'O 3JICMCHTA.

OnekTpoHbl. CTpoeHUe 3JIeKTPOHHBIX YPOBHEH | | aTOMOB XUMUYECKHUX AJIEMEHTOB MaJIbIX
nepronioB. [IoHsTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonnueckas cucrema xuMuieckux aneMeHToB Jl. M. MeneneeBa u ctpoeHre aToMOB
— (usnueckuunl| cMbICI MOPSAJIKOBOIO HOMEpa 3JEMEHTAa, HOMEpa TPYyMIbl, HOMEpA
nepuoa.

N3meHeHne 4dnciia NeKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIro
aleMeHTa — o0pa3oBaHHE TMOJOXKUTENbHBIX U OTpULIATeNbHBIX HWOHOB. VoHBI,
o0pa3oBaHHbIE aTOMaMHU METAUIOB U HeMeTaToB. [[pruunHbI M13MEHEeHHs] MEeTALITUIeCKUX
U HeMeTa/lIndecKuxX cBoulIcTB B mepuonax u rpynnax. O6pa3zoBaHue OUHApHBIX CO?
equHeHuul . Ilondarue o0 wuonHoul] cBsA3u. Cxembl 00pa3oBaHUA HOHHOM[| CBS3MU.
B3auMozeun JcTBUe aTOMOB 3JIEMEHTOB HEMETauIOB Mexay coboul] — oOpa3oBaHue
JIByXaTOMHBIX MOJIEKYJ IMPOCTBIX BelleCTB. KoBaneHTHAsA HEMOMSIpHAsA XUMUYECKas CBA3b.
DNEeKTPOHHBIE U CTPYKTYPHbIE (POPMYIIBI.

B3anMozen! /cTBHE aTOMOB HEMETANIOB MeXAy cobou!| — oOpa3zoBaHue OMHAPHBIX
COeIMHEeHNH| | HeMeTalJIOB. DIeKTPOOTpHUIaTeIbHOCTh. KoBaneHTHass mMossipHAst CBSI3b.
[ToHsTHE O BaJEHTHOCTH KaK CBOW[/CTBE AaTOMOB OOpPa30BBIBATh KOBAJICHTHBIC
xumudeckrue cBs3u. CocTaBieHue (QopMys OWHAPHBIX COEIWHEHUU| | TIO0 BaJIEHTHOCTH.
Ha? xoxnenne BaJeHTHOCTH 1O (opMyse OMHAPHOTO COSAMHEHUS.

B3anmMozeun! JcTBUe aTOMOB MeTalJIOB Mexay coboul] — oOpazoBaHHe MeTAIIMYECKUX
KpuctauioB. [[oHsTHE 0 MeTaluInuecKkou! | CBA3U.

JdemoncTpanuu. Mojenn aTroMOB XMMHYECKMX dJeMeHTOB. llepuomuueckass cucrema
xumMudeckux 3aemenToB 1. . Menneneena

JlaboparopHble ombIThl. 3. MojenvpoBaHue MNpPUHLUIA €U ICTBUS CKaHUPYIOIIETro
Mukpockomna. 4. Wsrortoenenue wmopeneul] Moyiekysl OWHaApHBIX CcoeluHEeHHH! . 5.
N3roroBnenune Moaenu, WITIOCTpUpPYIOLIen | cBOU! /cTBa MeTajInuecKou [ | CBS3H.

[IpenmeTHbIE pe3yabTaThl O0yUYEHUs
VYyamuul g TOIDKEeH ymems.

WCIIOJIB30BaTh TMPU XapaKTePUCTUKE AaTOMOB TOHSTHUS: «IPOTOH», «HEU[]TpoHy,
(QNEKTPOH», «XUMHUYECKUHU ] DIEeMEHT)», «MAacCOBOE UUCIIO», «HU30TOID, «IJIEKTPOHHBIH |
cioul |», «IHepreTUIecKu | YPOBEHBY, «JIE€MEHTHI HEMETAJUTB», «IJIEMEHTHI METAJLIBI;
MPU  XapaKTEPUCTUKE BEIIECTB TOHSITHUS «HUOHHAS CBS3b», «HUOHBI», «KOBAJICHTHAs
HETOJIApHAs CBA3b», «KOBAJICHTHAsl TMOJISIPHASL CBSI3b», «IAJIEKTPOOTPULIATEIBHOCTHY,
«BAJICHTHOCTbY, «METAIITUYECKAS CBSI3bY;

ONMCHIBATh COCTAB M CTPOCHHE aTOMOB 3JIEMEHTOB C IMOPSAAKOBBIMM HOoMepamu 1—20 B
[Mepunognueckou!l] cucreme xummnueckux neMeHToB 1. 1. Menneneesa,;



COCTaBIISITh CXEMBI paclpe/ielieHUs] JJEKTPOHOB IO 3JEKTPOH? HBIM CIIOSIM B
AJIEKTPOHHOU ] 00OJI0OYKEe aTOMOB; CXeMbl 00pa30BaHUS pPa3HBIX THUIIOB XUMUYECKOH![ |
cBsi3u (MOHHOM[], KOBalleHTHOU| |, MeTauTM4ecKoull); OOBSICHATh 3aKOHOMEPHOCTHU
M3MEHEHUs CBOM [ ]CTB XMMHYECKHUX 3JIEMEHTOB (3aps/I0B SiJiep aTOMOB, YHCJIa 3JICKTPOHOB
HA BHEIIHEM OJIIEKTPOHHOM CJIO€, YHCIIO 3alOJHSIEMBIX SJIEKTPOHHBIX CIIOEB, PaJMNyC
aroma, 3JEKTPOOTPUIATEIFHOCTh, METAIMYECKUE W HEMETaJUIMuecKhe cBoul/cTBa) B
nepuojiax M rpynmnax (riaaBHbIX moarpynmnax) [lepuogumdeckon ] CHCTEMBI XUMHUYECKUX
anemenToB [I. V1. MeHeneeBa ¢ TOYKH 3pCHHSI TEOPUN CTPOSHUS aTOMa;

CpaBHMBATh CBOM [ CTBa aTOMOB XMMUYECKUX IJIEMEHTOB, HAXOSALIUXCS B OTHOM MEPUOJIE
unu raaBHoul | moarpymme [leproamyeckon!] cucteMbl xumuyeckux syemeHToB [[. U.
MenneneeBa (3apsiioB siiep aTOMOB, YKCTa JEKTPOHOB Ha BHEIITHEM JJIEKTPOHHOM ClIoe,
YUCJIO 3aMOJIHSAEMBIX JJIEKTPOHHBIX CJIOEB, PaguyC aTroMa, 3JIEKTPOOTPULATENIBHOCTD,
MeTaJJIMYeCKue U HeMeTaJUInueckue CBOU| |CTBa); JAaBaTh XapaKTePUCTUKY XUMHUUYECKHUX
3JIEMEHTOB MO WX nojoxeHuto B [lepuogmueckounl! cucteme XUMHUUYECKUX 3eMEHTOB /l.
N. MenpeneeBa (xumuueckuu ] 3HaK, MOPSIKOBBIM| | HOMEp, NEPUO, TPYIINa, MOArpyIIa,
OTHOCHUTEJIbHAsE aTOMHasi Macca, CTPOEHHME aroMa — 3aps] sapa, YMCIO IPOTOHOB U
HEU[ITPOHOB B sjpe, OOIIee YHCIO DJIEKTPOHOB, pacHpelle]ieHue HIIEKTPOHOB IO
AIIEKTPOHHBIM CJIOSIM);

OTpeeiITh TUIl XUMUYeCKOoU| | CBsI3U MO (popMyJie BEIIEeCTBa;
MIPUBOJAUTH MMPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMU XUMUUYECKOU| | CBSI3H;

XapaKTepU30BaTh MEXaHW3Mbl 00pa3oBaHUS KOBajeHTHOU!| cBsi3u (oOMeHHBIU[]),
noHHOM [ ] CBS3U, MeTalTnyecKou! | CBsI3H;

yCTaHaBJIMBATh MPUYMHHO-CJICJCTBEHHBIE CBSI3U: COCTaB BeIllecTBA — THUIT XUMHUYECKOM [
CBSI3HU,

COCTaBIISITH (OPMYJTbI OMHAPHBIX COSIMHEHUU | | TIO BAJICHTHOCTH;
HAXOJIHUTh BAJICHTHOCTb AJIEMEHTOB 10 (popMysie OMHAPHOTO COETUHEHHUS.
MeTtanpenMeTHbIE pe3ylIbTaThl 00yUeHUs

Yyammullcs AomkeH ymems: (HOpMyIHpOBaTH THUIOTE3y [0 peUIeHUto MpodiieM;
COCTaBJIATh IIJIaH BBITIOJIHeHUS y4eOHOM| | 3amadyu, pernieHus npoOiieM TBOPYECKOTO U
MMOMCKOBOT'O XapaKTEPa, BHITIOJHEHHS TPOEKTA COBMECTHO C YUUTEIIEM; COCTABIISITh TE3UCHI
TEKCTa; BIIaJIeTh TAKUM BHJIOM H3JIOKEHHS TEKCTa, KaK OMUCaHWe; UCIIOIh30BaTh TaKou| |
BHUJ MBICIIEHHOTO (MeaJbHOr0) MOJIeIUPOBAHUs, KaK 3HAKOBOE MOJIeIMpoBaHue (Ha
IprMepe COCTaBJICHHUSI CXeM 00pa3oBaHMS XUMUYECKOU || CBSI3M); UCIIOIH30BATh TaKOM |
BUJI MaTepHabHOTO (MPEeIMETHOr0) MOJCIIMPOBAHUS, KaK aHAJIOTOBOE MOJISTUPOBAHUEC;
UCIIOJIB30BaTh Takoul] BuA MarepualbHOro (IIPEAMETHOTO) MOJCIUPOBAHUS, KaK
¢u3znueckoe MojenvpoBaHue (Ha mpuMepe Mmojeneul] CTpoeHus aToOMOB); OIpPEAESATbH
O0OBEKTHI CPABHEHHS M ACTIEKT CPABHEHUSI OOBEKTOB; BEHITIONHSATH HETOJHOE KOMILIEKCHOE
CpaBHEHMUeE; BBITIOIHSATH MMOJHOE OJIHOJIMHEN [ |HOE CpaBHEHHUE.



Tema 2. IIpocThie BemecTBa (6 4acoB)

ITonoxxenne wMetaysioB W HemeTtaioB B Ilepuoguueckou(| cucTeMe XUMHYECKUX
sanemeHntoB JI.M.MenneneeBa. Baxkneu! /1mme mpocThle BelIeCTBAa — METaUIbl (Kele3o,
anroMuHUU |, Kaneiuul |, Mmarauu ], Hatpuul |, kanuull). O6mme guzndeckre cBoulcTBa
METaJlJIOB.

Baxneu[mme mnpocThie BEIIeCTBA HEMETAIIbl, OOpa30BaHHbIE aTOMaMHU KHCIIOpPOJa,
BOJIOpOJIa, a30Ta, cepbl, hocdopa, yrmepona. MosjeKymnbl MPOCTHIX BEHIECTB HEMETAIIOB
— BOJIOpPOJIa, KUCIIOPO/Ia, a30Ta, rajloreHoB. OTHOCUTEIbHAS MOJIEKYJISIpHAs: Macca.

CrnocoOHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB K OOpPa30BaHUIO HECKOJIBKUX MPOCTHIX
BEIIECTB — aJUIOTPONHs. AJITOTPOIHBIe MOoAU(UKAIUU Kuciaopojaa, (ocdopa, omosa.
Meramnnueckie U HeMeTaNIMYeCKre CBOM| /CTBAa MPOCTHIX BemecTB. OTHOCUTEIBHOCTD
ATOTO TTOHATHS.

Yucno ABoraapo. KonunuectBo BeniectBa. Monb. MonsipHas macca. Monsipubiul] 00beM
razoo0pa3Hbix BemiecTB. KpaTHble €IUHUIIBI U3MEPEHHUS KOJWYECTBA BEIIECTBA —
MWIUIUMOJAb W KWIOMOJIb, MUJUIMMOJIAPHAsT M KUJIOMOJISIpHAsT MacChl BEILECTBA,
MUJITAMOJISIPHBIN [ M1 KUJTOMOJISIPHBIM ] 00beMBbI ra3000pa3HBIX BEIISCTB.

PacueTsl ¢ ncnonab3oBaHMEM MOHSITHU]: «KOJIHUYECTBO B€IICCTBa», «MOJISLIpHAsA Maccay,
((MOJ'I}IpHBII/ID 00BeM ra3oB», «4HCJIO ABOFaI[pO».

JemoHncTpanuu. Hekoropble MeTaibl 1 HEMETAJUIBl KOJMYECTBOM BellecTBa | MOJb.
Momnsipabiul ] 00beM raz000pa3HbIX BELIECTB.

JlabGoparopHbie onbIThl. 6. O3HaKOMIIEHHE C KOJuleKIuer [ | metannoB. 7. O3HaKkoMJIeHHe
C KOJUTeKIMeH | | HEeMETaJlJIOB.

[IpenmeTHbBIC PEe3yabTaThl O0YUYEHUS
Yuammullca 10mKeH ymems:

HCIIOJIB30BATh IIPHU XAPAKTCPUCTHKC BCIICCTB IIOHATHA: «MCTAJUIBD», «ILJIACTUYHOCTDL),
«TCILIOIIPOBOAHOCTDY, «QJICKTPOIMPOBOAHOCTB), «HEMCTAJIJIbD», «AJIIOTPOIIHN,
«QJIJIOTPOIIHBIC BUJOU3MCHCHUS, NN MO,Z[I/I(lJI/IKaLII/II/I»;

ONMKCHIBATh  TIOJIO)KEHHE  DJIEMEHTOB-METajuloB M 3JEeMEHTOB-HEMEeTa/llloB B
[lepuoanueckon! | cucteme  xumudeckux  anemeHtoB  JI. WM.  MeHpaeneesa;
KJIacCU(PUIUPOBATh MPOCThIE BEIIECTBA HA METaNIbl WU HEMETaJUIbl, 3JEMEHTBHI;
ONpENENATh NPUHAMIECHKHOCTh HEOPraHWYECKUX BEHIECTB K OJHOMY W3 H3YUYEHHBIX
KJIACCOB — METaJUIbl U HEMETAJUIbl; JOKA3bIBaTh OTHOCUTEIBHOCTh JEJIEHUS MPOCTHIX
BEIIECTB Ha METaJUIbl U HEMETaJUIbl; XapaKTeph30BaTh oOIIMe (Qu3ndyeckue CBOM| |CTBa
MeTaJUIOB; YCTaHaBJIUBATh MPUUYMHHO-CIIEICTBEHHBIE CBSI3M MEXIYy CTPOCHHEM aToma U
XUMHUUYECKOU [ ] CBSI3pI0 B IPOCTBIX BELIECTBAX — MeETaIaXx M HEMETAJIaX; OOBSACHATH
MHOroo0pa3ue NpOCThIX BEIIECTB TAaKUM (PAKTOPOM, Kak aJJIOTPONHUS; OIMCHIBATh
cBoul/cTBa BelllecTB (Ha IpUMepax MPOCTHIX BEIIECTB — METAJIOB U HEMETAIJIOB);
coOmofaTh MpaBWiia TEXHUKH O€30MacHOCTH TMpU MpoBeAeHWW HabmogeHuu | u



Ja00pAaTOPHBIX OIBITOB; MCIOJb30BaTh IPU PEIICHUH PACUCTHBIX 3a7ad TOHSTHS:
«KOJIMYECTBO BEIIECTBA», «MOJbY, «IOCTOSHHAs ABOTQIpO», «MOJIIpHas Maccay,
«MOJISIpHBIM[ |  00BbEeM Tra3oBy», «HOPMAaJIbHbIE YCIOBHUS»; MPOBOJUTH pPaCyeThl C
WCIIOJIb30BaHUEM TOHITUH | KOJIMUECTBO BEIECTBA», KMOJISIPHAS Maccay, «MOJISIPHBIN |
00BbEM Ta3oBy, «IIOCTOSTHHAS ABOTAIPO».

MertanpenmeTHbie pe3ynbTaThl 00yueHUs

Yuamuul/Icd OKEH ymems: COCTABIATH KOHCIEKT TEKCTAa; CaMOCTOATEIBHO
WCIIOJIb30BaTh HEMNOCPEeICTBEHHOe HaOIItoAeHNe; CaMOCTOSTEIbHO O(QOpMIIATh OTYET,
BKJIFOYAIOIIUU | | OIIMCaHNe

H&6JIIOI[€HI/I$I, €0 pE3yjabTaTOB, BBIBOAOB, BBIIIOJHATH ITOJIHOC KOMIIJICKCHOC CPABHCHHC,
BBITIIOJIHATL CPAaBHCHHUC 110 aHAJIOTHH.

Tema 3. CoequHeHusi XUMHYECKHUX 3J1eMeHTOB (14 yacoB)

Crenenb oxucieHus. CpaBHEHME CTENEHU OKHUCICeHUSI W BajeHTHOcTH. OmnpeneneHue
CTEMeHW OKMCJICHUS D3JIeMEHTOB B OWHapHbIX coeauHeHusix. CocrtaBieHue ¢dopmyl
OuHapHbBIX coeauHeHuu! |, oOmmul| cnoco® ux Ha3BaHuu!|. BUHAapHBIE COEIUHEHUS
METAJJIOB U HEMETAJUIOB: OKCH/IbI, XJIOpH b, Cyabduapl u np. CocTtaBiaeHrue ux Gopmyi.
bunapHble COEIMHEHUS HEMETAUIOB: OKCHUIIBI, JETYYHE BOHOPOJHBIE COCIUHEHUS, HX
coctaB W HazBaHus. [IpencraBuTenn OKCHUIIOB: BOJA, YIJIEKUCIbIA[ | ra3, HerameHas
n3BecTh. [IpeacTaBuTeny neTyuynx BOJOPOAHBIX COEAMHEHUH [ |: XJIOPOBOJIOPOl U AMMHUAK.

OCHOBaHI/ISI, HUX COCTaB M Ha3BaHMUI. PaCTBopI/IMOCTB OCHOBaHUM| | B BOJIE. HpeI[CTaBI/ITeJ'II/I
menouen [ : THUAPOKCHUABI HATPHA, KaJllud MW KaJbIMA. Ilonsatne 00 HHIHUKaToOpax M
Ka4CCTBCHHBIX pCAKIUAX.

Kucnotel, ux cocraB u HaszBanus. Knaccudukanus kucnor. IlpencraBurenu KuUCIOT:
cepHas, coisiHas, a3oTHas. [loHartwe o mikane kuciotHoctH (mkana pH). M3Menenue
OKpPAaCKHA UHAUKATOPOB.

Conu Kak MpOU3BOJHbIE KUCIOT U OCHOBaHMHM| |, UX cOCTaB M Ha3BaHUs. PacTBOpUMOCTb
coneu | B Bozie. [IpencraBurenu coneunl: xnopun Hatpusi, KapOoHAT U Gocdar KaapLusl.

AMOpQHBIE 1 KPUCTAITNYECKHUE BEILIECTBA.

MC}KMOHeKy.HHpHBIe B3aUMOJIEU || CTBUS. Tunsl KPpUCTAINIMYCCKHUX PCIICTOK. 3aBUCHUMOCTh
CBOHU [ /CTB BEIIECTB OT TUIIOB KpUCTAINIMYCCKHUX PCIICTOK.

UYuctele BemecTBa U cMecH. [lpumepsl XKUIKUX, TBEPABIX M Ta3000pa3HBIX cMecen! .
CoullcTBa umMCTBIX BemecTB U cmeceul . Mx coctaB. MaccoBas u oObemHas 10iu
KOMIIOHEHTa CMECH. PacueTsl, CBSI3aHHBIE C MUCTOJIb30BAHUEM MOHSITHUS «JIOJISD).

JemoncTpanun. OOGpa3ubl OKCHUIOB, KHCJIOT, oOcHoBaHuu!| u coneul ). Monenu
KPUCTAJUIMYECKUX PelIeTOK XJOopuaa HaTpus, anmasa, okcuaa yriepoaa (IV). Kucnorho-
IIeJIOYHbIE MHIUKATOPBI, U3MEHEHNE UX OKPACKH B pa3IMYHbIX cpefaxX. Y HUBepcaabHbIM |
WHJMKaTOp U U3MEHEHHE €r0 OKpacKu B pa3nuuHbIx cpenax. [kana pH.



JlaGoparopHblie onbIThI. 8. O3HaKOMJICHUE ¢ KOJUleKiuen[ | okcuaoB. 9. O3HakomieHMe
co cBoul/ctBamu ammmaka. 10. KauecTtBeHHass peakius Ha yriekuciaemml! ra3. 11.
Onpenenenue pH pacTBOpoB KUCIOTHI, mEen04Yn U Boabl. 12. Onpenenenue pH numMoHHOTO
U sI0JOYHOTO COKOB Ha cpese IojoB. 13. O3HakomiieHue ¢ kosuiekiueu!] comeul]. 14.
O3HakoMIleHHe ¢ KOJUIeKIHeu | BellecTB ¢ Pa3HbIM THUIIOM KPUCTAIITUYECKOU | pelieTKu.
15. O3nakomiieHre ¢ 00pa3oM ropHOu [ ] TOPOIBL.

[IpenMeTHbIE pe3yabTaThl 00yUCHHS
Yuamuu| Ica NOJDKEH ymems:

HUCIIOJIb30BATh IIPHU  XAPAKTCPUCTHUKC BCIICCTB IIOHATHA! «CTCIICHB OKHCJICHUA,
«BAJICHTHOCTb», «OKCHABLD», «OCHOBAHUI», «IICIOYN», «KAUCCTBCHHAA pPCaKLIUig»,
«UMHIUKATOP», «KHCJIOTbD», «KHCJIOPOACOACPKAIINEC KHCIOTBD», «6€CKI/IC.]'I0pOI[HI>I€
KHUCIIOTBD», «KHCJIOTHAsA Cpeaa», «IICJIOYHasd cpeaar, «HeI/IDTpaHBHaH cpeaar», «IIKaJa
pH», «COJIMN», «aMOpCpHBIG BCIICCTBA», KKPHUCTAINIMYCCKUC BCHICCTBA», KKPHUCTAJIIIMYCCKaAA
peuICTKa», «KMOHHAA KPHUCTAINYCCKAA PCIICTKA», KaTOMHAA KPUCTAJUIMICCKAs PCIICTKAY,
CMOJICKYJSIpHAsE  KPUCTAJUIMYCCKAA  PCHICTKA», «MCTAJUIMYCCKAasA  KPHUCTAJIINYCCKasA
peUICTKA», KCMCCH», KJIaCCI/I(l)I/IIII/IpOBaTB CJIOKHBIC HCOPTaHUYCCKHC BCUICCTBA 110 COCTABY
Ha OKCHUIbI, OCHOBAHU:, KUCJIOTBI K COJIM; OCHOBAHUA, KHUCJIOTEI U COJIH I10 paCTBOPHUMOCTH
B BOAC; KHCJIOTHI I1I0 OCHOBHOCTHU U COACPIKAHHUIO KHCJIOPOAA,

ONpPENEeNATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEHIECTB K OJHOMY U3 H3YUYEHHBIX
KJIACCOB (OKCHJIbI, JIETY4HE BOJOPOJIHBIC COCAUHEHMUsS], OCHOBAHUS, KHUCJIOTHI, COJH) IO
hopmyie;

OTNUCHIBATh CBOU[ /CTBA OTHENBHBIX MpeacTaBuTeNen | OKCHUIIOB (HAa TpuUMepe BOJbI,
YIJIEKUCIIOTO rasza, HerameHou!| W3BeCTH), JIeTyuYMX BOJOPOAHBIX coeauHeHuul] (Ha
npuMepe XJOpOBOJOPOJa U aMMHaKa), OCHOBaHUU ] (Ha mpumepe TMAPOKCUIOB HATPUS,
KaJusl W KaJbllusl), KACIOT (Ha MpUMepe CepHOHM|| KUCIOThI) U cojienl ] (Ha mpumepe
XJIOpUJa Hatpus, kKapOoHaTta Kanblus, gocdara Kaiblus); ONpeAeisTh BaJCHTHOCTb U
CTEMeHb OKHWCIEHUSI DJIEMEHTOB B BeIECTBaX; OCTAaBISATH (POPMYJbI OKCHUJIOB,
OCHOBaHUM| |, KHCJIOT U coJien! | MO BAJICHTHOCTSIM U CTENEeHSIM OKHUCJICHHS AJIEMEHTOB, a
Tak)ke 3apsjiaM HMOHOB, YKa3aHHBIM B TaOJMIle PacTBOPUMOCTH KUCIOT, OCHOBaHUU| | U
coyied[ |; COCTaBIIATh HA3BAHUSA OKCUJIOB, OCHOBAaHWHU |, KUCJIOT U coOJieul]; CpaBHUBATh
BAJICHTHOCTh M CTENEHb OKUCIIEHUS; OKCHJbl, OCHOBAHUSI, KUCJIOTHI U COJH IO COCTaBY;
MCIIOJIb30BaTh TaOJUIly PACTBOPUMOCTH I OMPEACICHUS] PACTBOPUMOCTU BEIIECTB;
YCTaHABIMBATh TEHETUUYECKYIO CBS3b MEXKIY OKCHJIOM U THAPOKCHIOM U Ha0OOpOT;
MPUYUHHO-CJICICTBEHHbIC CBS3UM MEXKIY CTPOSHHEM aToMa, XUMUYeCKou!| CBSI3bl0 U
TUTIOM KPUCTAJUIMYECKOU [ ] pelIeTKn XUMUUECKUX COeTMHEHNHU | |

XapaKTepU30BaTh aTOMHBIE, MOJICKYJISIPHbIE, MOHHbIE METaANINYeCKUe KPUCTAIJINYECKre
peLIeTKH; Cpeay pacTBopa C IMOMOIIbIO MIKalbl pH; MpUBOAWTH NMpUMEpPHI BELIECTB C
pa3HbIMM  TUIAMU  KPUCTAUIMYECKOM[ ]  pelIeTKH; NPOBOAUTH HaOMIOAEHUs 3a
CBOU[/cTBaMHU BeIECTB U SIBICHUSIMU, MPOUCXOJSAIIMMHU C BellleCTBaMHU; COOJIOAATh
MpaBujia TEXHUKHU 0€30TacHOCTH TIPH MPOBEIEHUN HAOIOACHUH | | U OTIBITOB;



UCCIIEOBAaTh CPEy pacTBOpa C MOMOIIBI0 WHIUKATOPOB; AKCIIEPUMEHTAIBLHO pPa3Invarh
KHUCJIOTHI M IIEJIOYH, TOJIB3YSICh MHAUKATOPaMU; UCIOJIH30BaTh MPHU PEIICHUU pacyeTHBIX
3a/1a4 MOHATHS «MaccoBas JOJIs dJeMEHTa B BEIIeCTBE», «MAacCOBas J0JI PaCTBOPEHHOIO
BEIIIECTBA», «OOBEMHas JOJisI Ta3000pa3HOTO BEIIECTBa»; MPOBOJIUTH pacdeThl ¢
WCIIOJIB30BaHUEM ITOHATHHL] «MaccoBas JOJIS DJIEMEHTa B BEIIECTBE», «MaccoBast OIS
PacCTBOPEHHOTO BEIIECTBAY», «0OBEMHAS OIS Ta3000pa3HOTO BEIICCTBAY.

MeTtanpenMeTHbIE pe3yIIbTaThl 00yICHUS

Yuamuu| Ica NOJDKEH ymems:

COCTaBIIITh HA OCHOBE TE€KCTa TaOJHUIIBI, B TOM YHclie ¢ mpuMeHeHueM cpeacts UKT;
10JT PYKOBOJICTBOM YUUTEJISI IPOBOAUTE OTIOCPEIOBAHHOE HAOIIOEHNUE;

MOJT PyKOBOJICTBOM YUHTeJSI 0GOPMIISITh OTUET, BKIFOUYAIOIINK [ | OMMCaHUE YKCIIEPUMEHTA,
€ro pe3yJbTaToB, BHIBOJIOB;

OCYILIECTBISATh MHAYKTUBHOE 0000IeHHe (0T E€AMHUYHOTO JOCTOBEPHOTO K OO0IIeMy
BEPOSITHOCTHOMY), T. €. OIpPENeNATh OOLIMEe CYUIECTBEHHbIE INMpU3HAKU JByX U Oonee
00BEKTOB U (PUKCHUPOBATH UX B (DOPME MOHATHUS UITU CYXKICHUS;

OCYHICCTBIIAThL ACAYKTHUBHOC 0606HIGHI/IG (HOIIBGI[GHI/IG CAMHUYHOIO AOCTOBCPHOI'O IIOO
0611166 I[OCTOBepHOG), T. €. AKTYAJIM3UPOBATH ITOHATHUC WJIN CYKACHHUC, U OTOXIACCTBIIATH C
HHUM COOTBCTCTBYIOIIHC CYIICCTBCHHLIC IIPU3HAKKW OAHOI'O HJINU ooitee O6’b€KTOB;

OTPENENATh AaCHeKT KJacCU(PUKAIMU; OCYIIECTBIATh KiaccUUKAIUIO;, 3HATh U
HCIIOIb30BaTh pa3IMuHbIe (DOPMBI IPEICTABICHUS KIaCCU(UKAIUY.

Tema 4. U3meHenus, npoucxoasinme ¢ Bemecrsamu (12/15 u)
[TonsiThe siBNEeHUNM ], CBI3aHHBIX C U3MEHEHUSIMHU, TPOUCXOSIIIIUMHU C BEILIECTBOM.

SIBneHus, CBsA3aHHBIE C M3MEHEHUWEM KpPHUCTAJUIMYECKOTO CTPOEHUS BEIECTBA MpHU
MOCTOSTHHOM €ro cocTaBe, — (u3nueckue siBieHusa. Puznyeckue sBICHUS B XUMUU:
JUCTUJUISILIMSL, KPUCTAJIM3allks, BbIIIAPMBAHUE M BO3TOHKA BEILECTB, (PUIBTPOBAHUE U
HEeHTpU(YTUPOBAHHE.

SIBreHus, CBA3aHHbIE C W3MEHEHHEM COCTaBa BEIECTBA, — XUMHUYECKUE pPeaklUu.
[Ipr3HaKU U yCcIOBUS MPOTEKAaHUSI XUMHUYECKUX peakUuuul . BeleneHne TerioTsl U cBETa
— peakiuu ropenust. [TonsaTre 00 3K30- U YHAOTEPMUUECKUX PEAKIUAX.

3aKOH COXpaHEHUs] Macchl BEHIECTB. XUMHUUYECKHE YpaBHEHUs. 3HaueHHe HWHJEKCOB U
koahdumnrerToB. CocTaBiieHre ypaBHEHNH [ | XUMIUYECKUX peaKiuul .

PacueTpl 1m0 XMMuYecKMM ypaBHEHHsIM. PemieHne 3a7ad Ha HAXOXKIACHHE KOJIUYECTBA,
MaccChl WM 00beMa MPOAYKTa PEAKIMU 0 KOJIMYECTBY, Macce Wi 00beMy HCXOTHOTO
BelllecTBa. PacueTsl ¢ HCIIOIB30BAaHUEM TOHSTHUS «JI0JID», KOI/la UCXOJHOE BELIECTBO JAaHO
B BHUJE pacTBOpa ¢ 3aJaHHOU!| MaccoBoul!| noneul| pacTBOPEHHOroO BeLIECTBA WU
COZEPKUT OIPEEIICHHYIO OO npuMecen| .



Peakuun pasnoxenus. IlpeacraBieHue O CKOpPOCTHM  XMMHMYECKUX  peakuuul .
Karamuzaropel. ®epmenTsl. Peakuiuu coennnenns. Katanutuueckue U HEKaTaAIMTHYECKUE
peakiuu, oopatuMbie U HeoOpaTumble peakiuu. Peaknuu 3amemienus. Psn aktuBHOCTH
METaJ/UIOB, €ro HCHOJIb30BAHUE JUISI IPOTHO3UPOBAHUSI BO3MOXKHOCTH IIPOTEKAHUS
peakunul] Mexay MeTallaMy U KUCJIOTaMU, peakunu (] BEITECHEHUSI OJJHUX METAJIOB U3
pactBopoB ux coneul] apyrumu  Metayiamu. Peakiuum  obmeHa.  Peakuuwu
Heul ITpanu3aiuu. Y cioBus MpoTeKkaHus peakiuul ] oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XuMHUYEeCKUX peakuuul ] Ha mpumepe cBoulCTB BojAbl. Peakuusi pasnoxeHus —
3JIEKTPOJIN3 BOJABI. Peakuuu coeluHeHUsT — B3auMojeul|/CTBUE BOABI C OKCHUAAMHU
METaJIJIOB ¥ HEMETAJUIOB. Y CJIOBHE B3aUMOJIeH [ ] CTBUS OKCHJIOB METAJIJIOB M HEMETAJIJIOB C
Bojioul |. Ilonsitue «ruapokcuip». Peakuuu 3amellieHuss — B3auMoOeH| |CTBHE BOIBI C
MeTauiamu. Peakiiuu oOMeHa — ruipoJin3 BEIIECTB.

JMemoncTpanum. [lpumepsl ¢usnyeckux sBieHuu!|: a) miaBieHue mnapaduHa; O)
BO3TOHKa MoJia Wiy OeH30M[ JHOM[ ] KHUCIOTHI, B) pacTBOpEHHE OKpAIIeHHBIX cojeul|; T)
aud¢y3uss TYIMUCTBIX BELIECTB C TOpsIien[] JTaMIovkd HakaduBaHus. [Ipumepsl
XUMHAYECKUX SIBIICHUH [ ]: a) ropeHrne Mmaruus, ¢pocdopa; 0) B3auMojeu [ ]cTBre CONTHOU
KHUCJIOTBI C MpaMOpOM WJIM MeJIoM; B) nonydenue rugpokcuna menu (11); r) pactBopenue
MOJTyYE€HHOTO TMIPOKCH]IAa B KUCTIOTax; 1) B3aumoen | |ctBue okcuaa menu (11) ¢ cepronl |
KUACTIOTOM | TpM HarpeBaHWU; €) pa3lioKeHHe MepMaHraHaTa Kallus; JK) pa3lioKeHHe
NepoKcHIa BOJOPOJa C TMOMOIIBIO JHUOKCHIA MapraHila W Karaja3el KapTodens wiu
MOPKOBH; 3) B3auMojien| |cTBHe pa30aBIE€HHBIX KUCIOT C METAJJIAMHU.

JlabGoparopubie onbIThl. 16. [I[pokanuBanue Menu B IJIaMEHU CIUPTOBKU. 17. 3amenieHue
Menu B pactBope xsopuna meau (11) skemezom.

[IpenmeTHbBIC PEe3yabTaThl O0YUYEHUS
Yuammullca 10mKeH ymems:

HCIIOJB30BAaTh IIPU XAPAKTCPHUCTUKC BCHICCTB IOHATHUA: «AUCTHIUIALUA», «IICPCTOHKA),
(KpUCTAJUIU3alnA», «BBIITAPHUBAHUC)), ((q}HHBTpOBaHI/IC», «BO3I'OHKa, HJIH CY6J'II/IMaL[I/I$I»,
«KOTCTauBaHHUC», ((]_IeHTpI/I(l)yrl/IpOBaHI/Ie», KXHUMHNYCCKasa peaxkuus», KXHUMHYCCKOC
YPaBHCHHUCY», «PCAKIHUU COCIUHCHUA», «PCAKIHUH PaA3JIOKCHUA», «PCAKIIUU O6M€Ha»,
«p€akuuu 3aMCIICHUA», «PCaKIUU HGI/IDTpaHI/ISaHI/II/I», QOK30TCPMHUUYCCKHUEC PCAKIHU,
OQHIOTCPMHUUCCKUC PCaKOHUN», «PCAKIHNU TOPCHHA», «KAaTAJIU3aTOPLID», «(I)epMeHTBI»,
«O6paTI/IMI)Ie pPCaKInm», ((H606paTI/IMBIe pe€aknun», «KATAIUTHYCCKUC PCAKIHUN)),
CHCKATAJIMTUICCKUC PCAKIHNN», «KPAd aKTHUBHOCTH MCTAJIJIOB), «KTHAPOJIU3)»,

yCTaHaBJIMBATh MPUUYUHHO-CIEJICTBEHHBIE CBS3M MEXAy (U3UUYEeCKUMU CBOM[|CTBAMHU
BEILIECTB M CIOCOOOM pa3feneHus cMmeceu); OOBSICHATh 3aKOH COXPaHEHUSI MAacChl
BEIIECTB C TOYKH 3PEHUS aTOMHO-MOJIEKYJSPHOTO YUYCHHS; COCTaBJISAThH YpaBHEHUs
XMMHUYECKUX peakUHuH[ ] Ha OCHOBE 3aKOHA COXPAHEHHUSI MAacChl BEIIECTB; OIKCHIBATH
peaKkiuy C MOMOIIbI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA U SI3bIKA XHMUHU;
KJIacCU(PUIIMPOBATh XUMHYECKUE PEAKIIMU TI0 YUCITY M COCTAaBY HMCXOIHBIX BEIIECTB U



IPOAYKTOB PEAKIMU; TEIIOBOMY dPQEKTy; HAMPaABICHUIO MPOTEKAHUS PEAKIUHU; YIACTHIO
KaTajan3aropa;

UCIIOJIb30BaTh TaONUIly PAacTBOPUMOCTH JUIsl OIpeAesieHus BO3MOXKHOCTH MPOTEKaHUS
peakuuul | oOMeHa; 3JIeKTpOXUMUUYECKUH| | psan HanpsokeHuu!] (aKTUBHOCTH) METAJLJIOB
JUISL ONIpEAEeICHUsI BOBMOKHOCTH MPOTEeKaHUs peakiuul] Mexay meTrajiaMyd U BOJHBIMU
pacTBOpaMH KUCJIOT U colien | ;

HaOJIFO1aTh U OMHUCHIBATH MPU3HAKW U YCJIOBHS TE€UEHHS] XUMHUYECKUX peakiuu ], neiaaTh
BBIBOJIbI HA OCHOBAaHMM aHajn3a HabOMoJeHuu | 3a SKCIEPUMEHTOM; IPOBOJIUTH PACUETHI
[0 XMMHYECKUM YPaBHEHUSM Ha HAXOXKJIEHUE KOJIMYECTBA, MACChl UM 00beMa MPOIYKTa
peakuuy MO KOJMYECTBY, Macce WJIM 00beMy HCXOAHOIO BeLIeCTBa; C HUCIIOJNb30BaHUEM
IIOHSTHSL «JIOJIsI», KOrJa HMCXOOAHOE BEIIECTBO [IaHO B BHJE pacTBopa C 3aJaHHOU|]
MaccoBoul | goyieMl] pacTBOPEHHOIO BEIIECTBA HIIM COJAEPIKUT OIPEIETIECHHYIO OO
npumMeceunl .

MertanpeaMeTHble pe3yabTaThl 00yUeHUs
Yuamuu! Ica NOJDKEH ymems.:
COCTaBJISITh HA OCHOBE TEKCTA CXEMBI, B TOM uuciie ¢ npuMeHeHnuem cpeacts MKT;

CaMOCTOATCIIbBHO O(i)OpMJ'IHTI: OTHYCT, BKJIFOYAIOIIMU | OIMMCcaHue OKCIICPUMCHTA, €TI0
PE3VYIIbTAaTOB, BEIBOIOB,

UCIIOJIb30BaTh TaKOM| ] BHJ MBICICHHOIO (MAE€aJIbHOIO) MOAECIUPOBAHUS, KaK 3HAKOBOE
MoJIeTUpoBaHue (Ha MpuMepe ypaBHEHUH [ ] XUMUYECKUX peakiuul]);

Tema S. IlpakTuxkym 1. [IpocTren Jmue onepauuu ¢ BemecTBoM (3 4acoB)

1. IlpaBuna TexHuKH OE30MACHOCTH MpHU paboTe B XUMHUYecKoM KaOuuere. [Ipuembl
oOpamieHusi ¢ JabopaTopHBIM OOOpPYIOBaHMEM M HarpeBaTelbHbIMH Mpubopamu. 2.
Habnronenus 3a u3MeHEeHUSIMU, TTPOUCXOMSIIUMHU ¢ Topsiienl | cBedonl |, U UX omHrcaHue
(momammHuu ] dKcIIepuMeHT). 3. AHaW3 TIOYBBI M BOJBI (AOMAaIIHUK[ | SKCIIEpUMEHT). 4.
[Ipu3Hakn xumuuyeckux peakuuul . 5. [IpUroToBieHne pacTBOpa caxapa W pPacyeT ero
MaccoBOHU ] 10/ B pacTBOpE.

44
[IpenmeTHbIE pe3yIbTaThl O0YUEeHHUS
VYyamuul g TOIDKEeH ymems.

oOpamarbcst ¢ J1a0OpaTOpHBIM OOOpPYJIOBAaHMEM M HArpeBaTeIbHBIMH TMPUOOpaMU B
COOTBETCTBHH C MPABUJIAMU TEXHUKH O€30TaCHOCTH;

BBINIOJIHATH ~MpocTeul /e mnpuembl paboTel ¢ j1aboparopHbIM  000PYIOBAHUEM:
1a60paTOPHBIM IITATUBOM; CIIUPTOBKOU | |;

H8.6J'IIOI[8.TB 3a CBOM [ /CTBaMHM BEIIIECTB U SABJICHUAMU, HpOI/ICXO,Z[}I? IIIMMH C BEIECCTBAMU,



OMNUCHIBATh XUMHUYECKUHU || OKCIICPUMCHT C IIOMOIIBIO €CTCCTBECHHOI'0 PYCCKOI'0 sA3bIKa U
A3bIKa XUMHH,

JenaTh BBIBOJBI IO pe3ybTaraM IPOBEAECHHOTO YKCIIEPUMEHTA;
TOTOBUTH PAacTBOPBI ¢ ONpeAeneHHou [ ] maccoBou | | foyien[ ] pacCTBOPEHHOIO BEIIECTBA;
IIPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIFO PACTBOPEHHOIO B HEM BEILIECTBA.
MertanpenmeTHbie pe3ynbTaThl 00yueHUs

Yyammullcs  AODKEH ymems. CaMOCTOSTEIBHO  HCIIONB30BaTh  OMOCPEIOBAHHOE
HaOJIIOJICHUE.

Tema 6. PactBopenne. PactBopbl. CBoul]cTBa pacTBOPOB 3J1eKTPOJUTOB (18 yacos)

PactBopenune kak ¢usuko-xumuueckuul | mponecc. Ilonarue o rugparax u
Kpuctamuioruaparax. Pactsopumocts. KpuBble pacTBOPUMOCTH KaK MOJIENIb 3aBUCHMOCTH
PacTBOPUMOCTH TBEPJIbIX BelleCTB OT TeMIeparyphbl. HachlllleHHbIe, HEHACHIIIEHHbIE U
NepechIlleHHbIe PACTBOPHI. 3HAUEHHE PACTBOPOB ISl TPUPOJIBI U CETBCKOro X03su [ ]cTRa.

ITonstne 06 BHGKTPOHHTH‘ICCKOI/ID JUucconuranmnu. SHeKTpOHI/ITBI U HCOJICKTPOJINTHI.
Mexanusm AUCConranvn JBJICKTPOJIUTOB C PA3JIMYHBIM XapPaKTCPOM CBA3H. Crenenn
SHCKTPOHI/ITI/I‘ICCKOI/ID JUuCConuralu. CunbHBIC U cl1a0bIe QJICKTPOJIUTHI.

OcHOBHBIE TTOJIOKEHUSI TEOPUH dJICKTpoIuTHUecKou | quccounanuu. MlonHble ypaBHeHUs
peakiuull. Peaknmm oOmeHa, wmaymme 10 KoHma. Kiiaccubukanus HWOHOB U HX
cBoul lctBa. Kucnotsl, ux kinaccuduxanus. Juccouuanus KUcaoT U UX cBou [ /cTBa B cBeTe
TEOPUU DIIEKTPOIUTHUECKOU | nuccouuanuu. MoOJeKysipHble W HOHHBbIE YypaBHEHUS
peakuuul]. B3aumopaeul|cTBHE KHUCIOT € MeTaulaMU. OJIEKTPOXUMUYECKUU[ | psin
HanpspkeHuu ] MeTayuioB.  Bzaummopeu[ICTBME KHUCIOT C  OKCHIAAMH  METAJUJIOB.
Bzaumopeunl /cTBUEe  KUCIOT €  OCHOBaHUSMH —  peakuusi Heul Tpaluzanuw.
B3anmonen JcTBUe KHCIOT ¢ colisiMu. Mcmonb3oBaHue TaOIUIBI PacTBOPUMOCTH IS
XapaKTEePUCTUKU XUMUYECKUX CBOU [ |CTB KUCIIOT.

OcHoBaHusl, ux knaccudukanus. Jlucconuanusi OCHOBaHUM| | U WX CBOM[/CTBA B CBETE
TEOPUH BIIEKTpoIUTHYECKOU | nucconuanuu. B3anmoaeun! cTBue ocHOBaHUU! | C COJISIMU.
Hcnonp3oBanue TaOMMIBI paCTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHUYECKUX CBOU[ICTB
ocHoBanuu! |. Bzaumongeu! /cTBHe miegouen! | ¢ OKCUIaMU HEMETAIJIOB.

Commn, wux JuUccoIMalisg W CBOMLICTBA B CBETE€ TEOPUH DIIEKTPOJIUTUYECKOU!| |
nucconanvi. B3anmonen[JcTBre collenl| ¢ MeTalljlaMH, OCOOCHHOCTH 3THX peaKIHu .
B3aumogeunl IctBue cosneul ] ¢ comsmu. Mcnonb3oBaHue TaOaWIbl pacTBOPHUMOCTH JIJIs
XapaKTEPUCTUKU XUMUUYECKUX CBOUL /CTB conenl .

O6o61ienue cBeneHnu | 00 oKCcUIax, UX Kilaccu(UKaIMU U CBOM [ |CTBaX.

I'eneTnueckue psaAbl MCTaJla WM HEMETaAJa. I'eneTnyeckas CBs3b MCKIAY KiIaCCaMH
HCOPraHNM4CCKUX BCHICCTB.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKnuu.



OnpeneneHI/Ie CTeIeHer | | OKUCICHUS g OJICMCHTOB, O6p8,3y}0HII/IX BCIICCTBA PA3HBIX
KJIaCCOB. PeaKHI/II/I MOHHOTO OOMEHA M OKHCIHMTSIHHO-BOCCTAHOBUTEIIBHEIC pCaKInu.
OxucauTeNb U BOCCTaHO? BUTCJIb, OKHUCJICHUC 1 BOCCTAHOBJICHHC.

CocraBnenve ypaBHEHHH|| OKHCIHTEIbHO-BOCCTAHOBUTENIBHBIX peakuuul | MeToaoM
ANIEKTPOHHOTO OasiaHca.

CsoullcTBa IMPOCTBIX BCIICCTB — MCTAJIJIOB M HCMCTAJIJIOB, KHUCJIOT U cojieul | B cBeTe
OKHUCJIUTCIIBHO-BOCCTAHOBUTEIIbHBIX PEAKIITUHN L.

Jemoncrpauuun. McneiTaHue BemecTB M WX pPACTBOPOB Ha BJIEKTPOINPOBOAHOCTD.
3aBUCHUMOCTh 3JIEKTPONPOBOJHOCTH YKCYCHOHU[ | KUCIOTBI OT KOHUEHTpauuu. [[BuxeHue
OKpalICHHbIX HMOHOB B DJJIEKTpUYECKOM Tone. B3aumopeun!IcTBUe LMHKAa ¢ cepoul],
comstHon ] kucnmotom ), xjopumom Memu (II). lopenwme wmarnus. Bzammonpeu[IcTBHE
XJIOpHOM [ ] 1 cepOoBOAOPOAHOU | BOJIBI.

JlaGoparopHbie onbIThl. 18. B3aumoaeun! |cTBUE pacTBOPOB XJIOpPWJIA HATPUS M HUTpATa
cepebpa. 19. TlomydyeHue HepacTBOpUMOro THAPO? KCHUAa M B3auMojieul /cTBUE ero ¢
kuciaoramu. 20. B3aumonen![|cTBHe KHCIOT ¢ ocHoBaHusMH. 21. B3aumoneullcTBue
KHUCJIOT C OKCUAaMU MeTaJuioB. 22. B3zaumMoaeun ! /cTBrUEe KUCIOT ¢ MeTauiaMu. 23. B3anmo?
neullctBue KuciaoT ¢ coisiMu. 24. B3aumoneu!/ctBue mienouen! ] ¢ kuciio? tamu. 25.
B3aumoneu! JctBue 1menodeul] ¢ okcumamMu HeMmeTaluioB. 26. Bisaummopneul lcTBue
menovenl | ¢ consimu. 27. [lomyuenue u cBoul |cTBa HEPAaCTBOPUMBIX OCHOBaHuM[]. 28.
Bzaumonenl IcTBHEe OCHOBHBIX OKCHJIOB ¢ KHcJIoTamMH. 29. BzanMongen! |CTBHE OCHOBHBIX
okcugoB ¢ Boaoull. 30. Bzammopmeul[]cTBHE KHCIOTHBIX OKCHJIOB C ImejodamMu. 31.
Bzaumoneunl IcTBue KHUCIOTHBIX OKCHUAOB ¢ Boaoull. 32. Bzammopeu!IcTBue comneul! ¢
kuciotamMu. 33. B3zaumongeu! ctBue comnenl ] ¢ menoyamu. 34. Bsaumoneun! | ctBue coneul |
¢ consimu. 35. B3aumogien( I cTBUE pacTBOPOB cosienl] ¢ MeTayiaMu.

ITpeaMeTHBIE pe3ylbTaThl O0yUCHHS
Yuamuu| Ica NOJDKEH ymems:

HCIIOJB30BaTh IIPU XapaKTCPUCTUKE HpeBpaH_[eHI/II/ID BCIICCTB IIOHATHA: «PacCTBOP»,
QICKTPOIIUTUYCCKAA AJUCCOIHALMA», «IJIICKTPOJIUTEDY, «HEQJICKTPOJIUTBD?, «CTCIICHDL
aucconranum», «CHUIBbHBIC OJJICKTPOJIUTLD», «ciabnle QJICKTPOJIUTED», «KATHUOHBLD»,
«AHHUOHBID», «KKHCJIOTED», KOCHOBAHUI», «KCOJIN», «MOHHBIC PCAKIINN), ((HGCOJIGO6p213y}OH_II/Ie
OKCHABD?», «coneo6pa3y10mne OKCHABD», «OCHOBHBIC OKCHUABD», «KHCJIOTHBIC OKCHIBLI»,
«CpCaHUC COJIN», «KHUCIBIC COJIM», «OCHOBHBIC COJIN», «TE€HEeTUYECKUU [ | paa»,
«OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIUN)», «OKHCIMUTCIIb», «BOCCTAHOBHUTCIIbY,
«OKHCJICHHUC», «BOCCTAHOBJIICHUC),

OMKCHIBATh PACTBOPEHUE KaK QU3HKO-XUMHUYEeCKUH ] mpouecc;

WUTIOCTPUPOBATh MNPUMEPAMU OCHOBHBIE TMOJIOKEHHUSI TEOPUU AIIEKTPOIUTHUECKOU |
JMCCOLMAIINY; TEHETUYECKYI0 B3aMMOCBSA3b MEXK/Y BellecTBaMHU (IIPOCTOE BEIMIECTBO —
OKCHUJ] — TUJPOKCHUJ — COJIb);



XapaKTepu30BaTh OOIIME XUMHUYECKHe CBOM[|CTBa KHUCIOTHBIX M OCHOBHBIX OKCHJIOB,
KUCJIOT, OCHOBaHuMMU[] u coseul! ¢ mNO3UIMU[] TEOpUH BIEKTPOIUTUYECKOU !
JUCCOLMALIMM; CYLIIHOCTh JJIEKTPOJIUTHYECKOU ] qUCCONUAIMU BELIECTB ¢ KOBAJIECHTHOU! |
nojsspHoul! W WOHHOM|[] XUMHUYECKOM|[]  CBA3BIO; CYLIHOCTH  OKUCIIUTEIBbHO-
BOCCTAaHOBUTEIIBHBIX peakuuul /;

MPpUBOAUTH IPUMEPHLI peaKHI/II/ID, IMOATBCPKAAOIINX XUMHUUIECKUE CBOM[/CTBa KHCJIIOTHBIX
U OCHOBHBIX OKCHJ0OB, KHUCIOT, OCHOBaHHH[ | H COJ'IeI/ID; CymcCTBOBAHUC B3aMMOCBA3U
MCIKAY OCHOBHBIMH KJIACCaAMHU HCOPIraHNYCCKHUX BCUICCTB,

KJ'IaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKHUE PpCakKunu I10 <«KHU3MCHCHUIO cTerneHeu! | OKHUCIICHUS
9JICMCHTOB, O6p33YI-OHII/IX pearupyromuc BCIUICCTBa»,

COCTaBJIATb YPAaBHEHMS DIIEKTPOJUTHYECKOU | OUCCOLMALMMU KUCIOT, OCHOBaHWMU | W
cosieu); MOJIEKYJISIPDHBIE, TIOJHBIE M COKpAILEHHbIE WOHHBIE YpPaBHEHHUs peakuuul | ¢
Y4aCTHUEM DJJIEKTPOJIUTOB; YPABHEHHUS OKHCIWTEIBHO-BOCCTAHOBUTENBHBIX peakuuull,
UCIIONIb3YSl METOJl 3JEKTPOHHOro OallaHca; ypaBHEHHUs peakluu| ), COOTBETCTBYIOLIUX
[OCJIeIOBATEIbHOCTH («IIeMOUKe» ) MpeBpalleH!H | | HEOPraHMYECKUX BEIIECTB PA3IUUHbIX
KJIACCOB; OIPEENATh OKUCIUTENb U BOCCTAHOBUTENb, OKHUCICHHE W BOCCTAHOBIIEHUE B
OKHCJIATEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLHUAX; yCTAHABIUBATH IPUYNHHO-CIIEACTBEHHbBIE
CBSI3M: KJlacc BelllecTBa — XHMMHYecKue cBOM[/CTBa BelllecTBa; HAOIIOAATh U OMUCHIBATh
pEaKuUy MeXAy 3JIEKTPOJUTAMH C MOMOIIBI0 €CTECTBEHHOIO PYCCKOTO A3bIKa W s3bIKa
XUMHH; TPOBOJUTH OIBITHI, MOATBEPKAAOIIME XUMHUYECKHE CBOH[/CTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEILECTB.

MeTtanpeMeTHbIE pe3ylIbTaThl 00yUeHUS

Yuamuu/Ilca TOMKEH ymemsb: Je€JIaThb TIIOMETKH, BBIIMUCKHA, IIHUTUPOBAHUE TEKCTA,
COCTaBIIATh JOKJIa/; COCTABIIATh HA OCHOBE TeKCTa rpaduKy, B TOM YHUCJE C TPUMEHEHHUEM
cpencte MKT; BnameTp TakvMm BHJIOM H3JIOKEHUS TEKCTa, KaK paccCyXICHUE;
WCIIOJIB30BaTh Takou| | BHUJ MBICICHHOTO (MI€alibHOTO) MOJEIUPOBAHUS, KaK 3HAKOBOE
MOJICJIMpOBaHNE (HA TMpuUMepe ypaBHEHWM| ] peakuuul ] JUCCOIMALINM, HWOHHBIX
ypaBHeHUH [ | peakuuul |, moaypeakuuul | OKUCICHUS-BOCCTAHOBICHUS);

pasyinyaTh KOMIIOHEHTHI JJ0Ka3aTelbCTBa (Te3UC, apryMEHThI U (POPMY JT0Ka3aTeIbCTBA);
OCYILIECTBIATh MPSAMOE HHAYKTUBHOE JIOKA3aTEIbCTBO.
Tema 7. IlpakTukym 2. CBonlJcTBa pacTBOPOB 1eKTPOIUTOB (1/4 1)1l

1. MonHble peakunu. 2. YCIOBUSA TeUEHUsS XUMUYECKHUX PEaKUUH| | MEXIy pacTBOpamu
3JIEKTPOJIUTOB J10 KOHIa. 3. CBoul/cTBa KHMCJIOT, OCHOBaHWHU| |, OKCHAOB U coneul . 4.
Pemienue skcriepuMeHTAIBHBIX 3a/1a4.

[IpenMeTHbIE pe3yabTaThl O0yUEeHHS
Yuamuu| Ica OJDKEH ymems:

oOpamarbest ¢ J1a0OpaTOpPHBIM OOOPYJIOBAaHMEM M HArpeBaTeIbHBIMH TMPUOOpaMU B
COOTBETCTBHH C TIPABHJIAMU TEXHUKH OE€30ITaCHOCTH;



BBINIOJIHATh TpocTenl ue mnpueMbl oOpalleHus ¢ JaaboparopHbIM 000PYIOBAHUEM:
71a00paTOPHBIM IITATUBOM, CIIUPTOBKOM | J;

Ha6J'IIO,HaTI> 3a CBOM [ /CTBaMHM BEIIIECTB U ABJICHUAMMH, IIPOUCXOAINUMUA C BCHICCTBAMU,

OMNUCHIBATh XUMHUYECKUHU | OKCIICPUMCHT C IIOMOIIIBIO CCTCCTBCHHOI'O A3bIKa M SA3bIKa
XUMUH; JCJIaTh BBIBOABI 110 PE3yJibTaTaM IIPOBCACHHOI'O OKCIICPUMCHTA.

1 ITpu nByx4acoBOM IJIaHUPOBAHUU MPOBOIUTCS TOJIBKO MpaKTHUECKas padoTa 4.
MeTtanpenMeTHbIE pe3yIIbTaThl 00yICHUS
Yuamuu| Ica NOJDKEH ymems.:

OTpesieNIATh, UCXOAsd W3 ydeOHou[ | 3amaun, HEOOXOAMMOCTb HEIMOCPEICTBEHHOTO WU
OTNIOCPEIOBAHHOTO HaOIIOIEHHUS, CaMOCTOSITSIILHO dbopMupoBaThH IporpaMmy
AKCIIEPUMEHTA.

Pe3epBHOe BpemMsi — 3—6 4. JINUHOCTHBIE PE3YNIBTaThl O0YUCHHUS
Yyamuu ! cst OKEH:

3HamMb U NOHUMAMb. OCHOBHBIC UCTOPHUYECKHE COOBITHS, CBA3aHHBIC C PA3BUTHEM XUMUU
U OOIIeCTBa; JOCTIXKEHHUSI B OOJACTH XUMHHM MU KyJIbTYpHBIE Tpagulluu (B 4YaCTHOCTH,
Hay4dHbIE TPaaUIMK) CBOEH| | CTpaHbl, OOIIEMHPOBBLIC TOCTHKEHUS B OOJACTH XUMUU;
OCHOBBI 3JIOPOBOTO 00pa3a >KU3HU; MpaBWia MOBEJEHUsS B Ype3BbIUau| |HBIX CUTYyAIUsX,
CBSI3aHHBIX C BO3JeU[/CTBUEM pa3IMYHBIX BEIECTB;, COIHUAIBHYIO 3HAYUMOCTh W
conmepxanue mpodeccuu ], CBA3aHHBIX C XUMHEHU[|; OCHOBHBIC TpaBa W OOS3aHHOCTH
rpakaaHuHa (B TOM YHCIIE YYAIIerocs), CBSI3aHHbIE C TIMYHOCTHBIM, TPO(PECCHOHATBHBIM U
KU3HCHHBIM CaMOOTIPEICIICHUEM;

UCNBLIMBIBAMb. TYBCTBO TOPJOCTH 3a POCCHHU[ICKYIO XMMHUYECKYIO HayKy M YBaKeHHE K
WCTOPHUH €€ Pa3BUTHUS, YBaXKECHHE U MPUHATHE JOCTHKEHUN | | XMMUU B MUPE; YBaXKeHHUE K
OKPYIKaIOIUM (yYaIluMCs, YIYUTEISAM, POIUTEISAM U Jp.) — YMETh CIYyIIaTh M CIBIIIATh
napTHepa, MPU3HaBaTh MMPABO Ka)JI0ro Ha COOCTBEHHOE MHEHUE W TPUHUMATh PEIIeHUS C
y4eTOM ITO3MIMHK[ | BCEX YYaCTHHKOB; CAMOYBKCHHWE W AMOIIMOHAIBLHO-TIOJIOKUTEIHLHOE
OTHOIIICHHE K ceOe;

NpuU3HAasamy: LUEHHOCTb 3J0pOBbsl (CBOEro W JApyrux Jojaeul]); HEoOXOAHMOCTh
CaMOBBIPAKEHUS, CAMOPEATN3aLMH, COLIMAIBHOTO IPU3HAHUS;

OCO3Haeams.: TOTOBHOCTDH (I/IJ'II/I HGFOTOBHOCTB) K CaMOCTOATCIIbHBIM IIOCTYIIKaM H
I[GI/IDCTBI/IHM, INPHUHATUO OTBCTCTBCHHOCTHU 3a HUX PE3YyJbTaTrbl, TOTOBHOCTH (I/IJ'II/I
HCFOTOBHOCTB) OTKPBLITO BbIpAXKAaTh M OTCTAMBATh CBOIO ITO3HUIMUIO 1 KPUTUIHO OTHOCUTLCA
K CBOUM IIOCTYIIKaM;

npos6IAmsb: 100POKENaTeIbHOCTh, JOBEpHe U BHUMATEIHHOCTD K JIFOJASIM, TOTOBHOCThH K
COTPYAHHUYECTBY U JIpYyKOe, OKa3aHHUIO MOMOIIN HyXAarolmumcs B Heu! ; ycrou [ JuuBbiul
MMO3HABATENIbHBIN [ | WHTEpPEC, WHHUIMATABY W JIFOOO3HATENLHOCTh B W3YYECHUU MHPA



BEIIECTB U peaKiuul |; HeaeycTpeMIeHHOCTh U HACTOU| [YMBOCTh B TOCTHO)KEHHUH Lieeu! ],
TOTOBHOCTh K MPEOJIOJICHUIO TpyAHOCTeu!!; yOexAEHHOCTh B BO3MOXKHOCTU TO3HAHUSA
OPUPONbI, HEOOXOJUMOCTH Pa3yMHOTO HCIMOJb30BaHUS JTOCTHKEHUU!] HAyKu W
TEXHOJIOTUU | JJI pa3BUTHS OOIIECTBA;

yMembs: YCTAHABJIMBATH CBSI3b MEXAY LEIbI0 HM3YYEHHUS] XMMHUU M TEM, Uil 4Eero OHa
OCYIIECTBIISIETCS (MoTHBaMN); BBINOJIHSTh MIPOTHOCTUYECKYIO CaMOOIICHKY,
PETYIUPYIONIYI0 AKTUBHOCTh JIMYHOCTM Ha OJTale ee BKIIOYEeHUS B HOBBIM[| BHJ
NesITeIbHOCTH, CBSI3aHHBIM | ¢ HaYaJIOM M3y4eHHs] HOBOTO y4eOHOro mpeaMera — XUMUH;
CTPOUTH >KU3HEHHBbIE M TpodeccroHalbHbIe TUIaHbl C YYETOM KOHKPETHBIX COLUAaIbHO-
UCTOPUYECKUX, MOJUTUYECKUX U DKOHOMHUYECKHX YCJIOBHH[|; 0CO3HABaTh COOCTBEHHbBIC
LIEHHOCTM M MX COOTBETCTBUE MPUHUMAEMBIM B XXU3HU PELICHUSIM; BECTH JUAJIOr Ha
OCHOBE PaBHOIPABHBIX OTHOLIEHUH ] 1 B3aMMHOTO yBa)K€HUSI; BbIJICJIATh HPABCTBEHHbIN ||
aCIleKT TOBEJIEHUS U COOTHOCHUTH TMOCTYNKH (CBOM W JPYrux Jrojeul ) U coObITHS ¢
NPUHATBIMA ~ OTUYECKMMH  HOpMamMu; B OpeJeiax  CBOUX  BO3MOXKHOCTEHU!
npoTuBoAeu[]cTBOBaTh A€W /CTBUSIM W BIUSHUAM, MNPEICTABISIONMM YIrpo3y >KU3HH,
3JI0POBBIO U 0€30MIACHOCTH JTUYHOCTH U OOIECTBA.

9ku1acc.

BBenenne. OOmasi XapakTepUCTHKA XHMHYECKHX DJJIEMEHTOB H XHMHYECKHX
peakuuull. Ilepumoanmuecknul] 3akon u Ilepuoguyeckass cucreMa XHUMHYECKHX
jemenToB /. U. Menaeneesa (10/12 u)

XapakTepucThKa »dJeMeHTa Mo ero nojoxkeHutro B Ilepuoaudeckoul] cucreme

xumMudeckux sjaemMeHToB . 1. MenaeneeBa. CBoul/cTBa OKCHI0OB, KUCIIOT, OCHOBaHUU | 1
colen] B CBeTe TEOPUU DJIEKTPOJIUTUYECKOM|| OHCCONMAIMU W  OKHUCJICHUS-
BOCCTAHOBJICHHUS.

[TonsiTne o mepexoaHbIX dneMeHTax. AMdoTrepHocTh. ['eHeTndeckuu! | ps MepexoIHOTO
AJIEMEHTA.

[Tepuoguyeckuul] 3akoH u Ilepumonnueckas cucrema xumudeckux dsaeMeHTtoB /[[. H.
MenpeneeBa. XumMuieckasi OpraHu3alus >KMBOM | 1 He)KUBOM [ | TpUPOIbl. XUMUYECKUH ]
COCTaB fpa, MAaHTUU M 3eMHOHU[| KOpbl. XMUMHUYECKHE DJIEMEHTHl B KIIETKaX »KMBBIX
OpraHn3MoB. Makpo- U MUKPO3JIEMEHTHI.

O6oOmenne cBeneHWU[] 0 XHMHYECKMX peaknuax. Kiaccudukanus XUMUYECKHX
peaknuul | O pa3IMYHBIM MPU3HAKAM: «YHCIIO U COCTAB PEArupyronuX U 00pa3yroluxcs
BEIIECTBY», «TeIJIOBOM[] 3 deKT», «HampaBiIeHUe», KM3MEHEHHE CTeIeHeH [ ] OKHCICHUS
DIICMEHTOB, OOpasymIMX pearupymrolre BemecTBay, «(dasza», «HUCIOIb30BaHUC
KaTajau3aropay.

Ilonsarue o CKOpOCTH XUMHYECKOU | pEaKIuu. (DaKTOPBI, BIIMAIOIMIME Ha CKOPOCTHb
XUMHUYCCKHX peaKI_II/II/ID . KaTaﬂmaTopr N KaTaJIn3. I/IHI‘I/I6I/ITOpLI. AHTI/IOKCI/I,Z[aHTBI.



Jlemoncrpanuu. Paznuunesie gopmbl Tabmunel JI. M. MenaeneeBa. Mopaenn atoMoB
ajeMeHTOB 1—3ro nmepuosoB. Mojenb cTpoeHUs 3eMHOT0 1apa (mornepeuHsinl | pa3pes).
3aBUCUMOCTh CKOPOCTH XMMHYECKOHW|| peakuuu OT MPUPOJbl Pearupyroliux BellecTB.
3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM|| peakiuu OT KOHIEHTpPALlMU pearupyroimnx
BEIIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM [ ] pEaKu OT IUIOMAIA COTPUKOCHOBEHHUS
pearupyronmx BellecTB («Kunsimuul ] cioull»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU | ]
peaKUuu OT TeMIepaTypbl pearupyrolyux BellecTB. [ OMOreHHbMl] W rereporeHHbIN
katanu3bl. DepmentatuBHbIM | KaTanu3. UHrubuposanue.

JlaGoparopubie omnbiThl. 1. IlonyueHue ruapokcuaa LMHKA W HCCIEJOBaHUE €ro
ceoul lcTB. 2. MognenupoBanue mnoctpoeHus Ilepuoanueckon[ ] cCHCTEMBI XUMHUYECKHUX
anemenToB JI. . Menneneesa. 3. 3amelieHue xejae30M MeJId B pacTBOpe cynbhara Meau
(IT). 4. 3aBUCHUMOCTH CKOPOCTH XUMHUUYECKOM[] peakluu OT MNPUPOJbI pearrupyrommx
BEIIIECTB Ha MIpUMepe B3auMOeH | |CTBUSI KUCIOT ¢ MeTa/laMU. 5. 3aBUCUMOCTb CKOPOCTH
XAMHUYECKOM[] peakuuu OT KOHIIEHTpPALlMM pearupyrolldX BeIlIeCTB Ha MOpuMmepe
B3auMojieu| |CTBUA LMHKA C coyisiHOM|[ | KkuciaoToul] pasznmuuHOu[ ] KOHUEHTpauuu. 6.
3aBUCHUMOCTb CKOPOCTHM XUMHUYECKOM[] peakuuu OT IUIOMAJA CONPUKOCHOBEHUS
pearupyronmx BemecTs. 7. MoaelnnpoBaHue «KUIIAIIETO CIIOs». 8. 3aBUCUMOCTh CKOPOCTH
XUMH4Yeckou[] peakuuu OT TeMIepaTypbl pearupyrolmux Be? IIecCTB Ha MpuUMepe
B3auMojien| \ctBusi okcuga menu (II) ¢ pactBopom cepHOM[ ] KHCIOTHI paziMdHOU! |
TeMmneparypsl. 9. Paznoxenue nepokcuaa Bogopoaa ¢ IoMolbio okcuaa Mapranna (IV) u
karanaszpl. 10. OOHapykxeHue KaTana3bl B HEKOTOPHIX NHUIIEBbIX MOpoAykTax. 11.
HNurubuposanuie B3aumMoaeu [ ICTBUS KUCIOT C METaJUIaMU YPOTPOITUHOM.

[IpenmeTHbBIC PE3yIbTAThl O0YUYEHUS
Yuammullca 10mKeH ymems:

HCIIOJIb30BaTh MpPH XapaKTepUCTUKE MpeBpallleHUuH| | BEIECTB IOHSITHSA: «XUMHYECKas
peakius, «PEaKUUU COCIUHEHUS», «PEaKIuu pPa3JIoKEeHUs», «peakiuu oOMeHay,
«peaKkiuy 3aMelleHUs», «PeaKUUu Heul | Tpaln3alun», «3K30TEPMHUYECKUE PEaKIUNn»,
(QHJIOTEPMUYECKUE PpEaKIHN», «OOpaTUMbIE peaKIUu», «HEOOpaTUMbIE peaKIuny,
«OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMN», KTOMOTCHHBIE PEAKIIUNY, «T€TEPOreHHbIE
peakummny, «KaTaJUTHUUYECKHE peaKIuu», «HEeKaTATUTHYEeCKHe peaKlnn», «TerJIOBOM
s PekT XUMHIecKOu[] peakIum», «CKOPOCTh XUMHYECKOH || peakIMuy, «KaTalu3aTopy;
XapaKTepru30BaTh XUMHUYECKHE »dJIeMEHThl 1—3ro MepuosioB MO UX TMOJIOKEHUI0 B
[lepuonnueckoul | cucreme xumuueckux sneMeHToB [[. M. MeHaeneeBa: XuMu4ecKuu! |
3HaK, MOPSAAKOBBIU | HOMEp, EPUOA, IpyIlna, HOATPYyIlNa, OTHOCUTENIbHAs aTOMHAas Macca,
CTpoeHHe aToma (3apsii slpa, YKUC]IO MPOTOHOB M HEeW[|TPOHOB B slpe, OO0Iee YHuCiIo
AJIEKTPOHOB, PACMPEICIICHUE IEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM, MPOCTOE BEIIECTBO,
dbopMmyna, Ha3BaHWE M THUIl BBICHIETO OKCHIIA W THIPOKCHAA, JIETYYEro BOJOPOIHOTO
coeIMHEHUs (711 HEMETAJJIOB));

XapaKTepu30BaTh 00IIMe XUMUYEecKre CBOM | /cTBa aM(pOTEPHBIX OKCHUIOB U THAPOKCHUIOB;
IIPUBOJIWTH TNPUMEPBl  peakuuul], TOATBEPKAAIOIIMX XHMHYECKHEe CBOM[/CTBa



aM(OTEpHBIX OKCUJIOB U TUJPOKCHUIOB; JaBaTh XapaKTEPUCTUKY XUMUUYECKUX peakiuul
[0 YKCIYy U COCTaBY MCXOJHBIX BEIECTB W MPOAYKTOB peaKIMH; TerioBOMY 3P GheKTy;
HaIlpaBJICHUIO TMPOTEKAHUSl PeaKlMu; W3MEHEHUIO cTerneHeu|] OKHCIICHHS 3JIEMEHTOB;
arperaTHOMy COCTOSIHMUIO HCXOJHBIX BEIIECTB; Yy4YaCTHUIO KaTajau3aropa; OObBSICHATh U
MIPUBOJIUTH TIPUMEPHI BIUSHUS HEKOTOPHIX (DakTOpOB (MIpUpOAA pPearnpyrominx BEIIECTB,
KOHIIEHTPALMsI ~ BEIIECTB, [JaBJIEHUE, TEMIeparypa, Karajiu3arop, IOBEPXHOCTb
CONPUKOCHOBEHHUSI PEArMPYIOIIUX BEIIECTB) HA CKOPOCTh XUMHUYECKHX peakiuull;
HaOJMIOaTh M OMNKCHIBATh YpaBHEHUS peakiuul] Mexay BellecTBaMH C TOMOIIBIO
€CTEeCTBEHHOI'O PYCCKOTO 53bIKa U S3bIKA XMUMHUU; MPOBOJUTH OIBIThI, TOATBEPKAAIOLINE
XUMUYEeCKre CBOM|/cTBa aM(OTEPHBIX OKCUIOB U TUIPOKCHIOB; 3aBUCUMOCTH CKOPOCTHU
XUMUYecKou[ | peakiuu OT pas3luyHbIX (aKTOpPOB (IPHUPOAA PEArupyrONIUX BEIECTB,
KOHIIEHTpALMsI ~ BEIIECTB, [JaBJIEHUE, TeMIeparypa, Karajiu3arop, IOBEPXHOCTb
CONPUKOCHOBEHHUS PEArupyOUIUX BEIIECTB).

MertanpeaMeTHble pe3yabTaThl 00yUeHUs
Yuamuu Ica NOJDKEH ymems:

onpeAensaTh Leib y4eOHOM[ | JESATENbHOCTH C IMOMOILUBIO YUWUTENs] U CaMOCTOSTENbHO,
UCKaTh CpeJCTBa €€ OCyILeCcTBIeHMs, paboTas MO IJIaHy, CBEpsSTb CBOM Jeul/CTBUS C
LHeNbl0 W TpU HEOOXOAMMOCTH MCHPABIATh OIIMOKM C TOMOIIBI0 YUYUTENs |
CaMOCTOSITENIbHO; COCTaBJISITh AHHOTAIIMIO TEKCTa; OMPEAENATh BUABI KiacCU(PHUKAIU
(ECTEeCTBEHHYIO U UCKYCCTBEHHYIO);

Tema 1. MeTasnl (14 yacoB)

[Tonoxxenne MertamnoB B Ilepuoamueckou] cucreme xumudeckux snemeHTtoB [ U.
MenneneeBa. Mertamnnueckas KprcTaUTHUecKasl pelieTka U MeTajulndecKas XUMHYecKas
cBs3b. Obmmume ¢usnueckue cBoul /ctBa MetayioB. CriiaBel, X CBOULICTBA U 3HAUYEHHUE.
Xumuueckue cBou[]cTBa MeTaUIOB KaK BOCCTAHOBHTENEH[], a Takke B CBeTe WX
TIOJIO’KEHUS B AIEKTPOXUMHUUYECKOM psly HampsokeHuu! | MetamnoB. Kopposust meTamioB u
criocoObl 00pbObI ¢ Heul ). MeTambl B mpupoae. O01iue cnocoObl UX MOMYyUYEHHUS.

OO0mas xapakTepuCcTHKA MIeJOYHbIX MeTaJI0B. Metaiusl B npupoje. Oo61me crnocoos
ux mnonydeHus. Crpoenne artomoB. IllenouHble MeTamuibl — MPOCTHIE BELIECTBA.
Baxneun| mme coeauMHEHHs IIEJIOYHBIX METAUIOB — OKCHABI, T'M JIPOKCUABI U COJIH
(xJopuabl, kKapOOHATHI, CyNb(aThl, HUTPAThI), UX CBOM[/CTBa U MPUMEHEHHE B HAPOIAHOM
xo03sul | ctBe. Kanmuu [ JHbIE y1oOpeHus.

O6mas xapakrepucTuka 3jJeMeHTOoB rjaBHou[] moarpymnmbl Il rpymmsei. CtpoeHue
aToMoB. [1lenouHo3eMeNbHbIe MeTallIbl— MPOCThie BelllecTBa. BaxkHeun [ |1ie coequHeHus
IEJI0YHO3EMENIBHBIX METAJIJIOB — OKCHUJIbI, THAPOKCHIBI U COJHU (XJIOPUIbI, KapOOHATHI,
HUTpPAaThI, cyabdaTsl, pocdatsl), UX cBOUl /cTBA U IPUMEHEHHE B HAPOJIHOM X031 [ | CTBE.

Amomuauunld. Crtpoenue aTtoma, (Qu3MUecKMe W XHMUYECKHEe CBOM[ICTBA MPOCTOrO
BemecTBa. CoOeqMHEHUsT aIOMUHUS — OKCUJ U THAPOKCHUJI, UX aM(OTEepHBIN| | XapakTep.
Baxuen! /e conu antomunus. [ [puMeHeHue aatOMUHUS U €r0 COeIMHEHUN [ |



Kenezo. CtpoeHne atoma, pu3nvecKue U XUMHYECKHE CBOM||CTBa MPOCTOTO BEIECTBA.
I'enetnueckue psabl Fe2+ u Fe3+. Baxueul lmue conu xene3a. 3HaUeHUE Kejie3a U ero
COCAUHEHUU | | UIs1 IPUPOABI U HAPOIHOIO X035U [ /CTBa.

HMemoncTpanmuu. OO6pa3npl IIEIOYHBIX M IIEJOYHO3eMeNbHBIX Me? TauioB. OOpasIisl
craBoB. Bzaummojeunl cTBue HaTpusi, JTUTUS U Kanblus ¢ Bojgoull. Bzaumoneu!IcTBue
HATpUs U MarHusi C KucliopoaoM. B3aumoneu!/cTBUE MeETallIOB € HeEMETaIaMHU.
[Tonmyuenune ruapoxcuaos xkenesa (1) u (11).

JlaGoparopubie onbIThbl. 12. B3auMmojeul /cTBUE pacTBOPOB KHCIOT U cojienl] ¢
MetaiaMu. 13. O3HakomiieHue ¢ pyaamu kene3a. 14. OkpalivBaHue IMJIaMEHH COJSIMU
meslovHbIX MeTauioB.  16. Ilomydenune ruapokcuia Kanblys W HUCCIEJOBaHUE €ro
cBoul /cTB. 17. ITomyuenune ruapokcria alfoMUHUS U UC? cliefoBaHue ero cBoulIcTB. 18.
B3aumoneul JctBue xeneza ¢ consHou!! kucinoroull. 19. llomydeHuwe THIPOKCHUIIOB
xenesa (II) u (III) u uzydyenue ux ceoul |CTB.

[IpenMeTHbIE pe3yabTaThl 00yUCHHUS
Yuamuu! Ica NOJDKEH ymems:

WCIIOIb30BATh MPU XapaKTEPUCTUKE METAIJIOB U UX COEAVMHEHUU| | TIOHITHUS: «METAJLIIbDY,
«psii AKTUBHOCTH METAJUJIOBY», «UIEJIOYHBIE METAIIIbD), «IIEJIOYHO3EMEIbHBIE METAJUIBDY,
WCIIOIb30BATh UX MPHU XapaKTEPUCTHUKE METAIIIOB; JAaBATh XapaKTEPUCTUKY XUMHUYECKHUX
AJIEMEHTOB-HEMETAJIOB (IIIEJIOYHBIX METAJUIOB, MAarHus, KaJblMs, aJFOMUAHHUS, KeJesza) 1o
ux nojnoxenuto B [lepuonuueckou! | cucreme xumuueckux sneMeHToB [[. . Menpaeneena
(xumuyeckuu ! | 3HaK, MOPSAKOBBIM | HOMeEp, MepHoI, rpyIina, NOArpynna, OTHOCUTEIbHas
aTOMHasi Macca, CTpOeHHe aToma (3apsj sjapa, YUCJIO MPOTOHOB W HEeu|ITPOHOB B spe,
o0l11ee YKCIio MEKTPOHOB, pacIipeielieHUue AIEKTPOHOB 10 SJIEKTPOHHBIM CJIO0SIM), TIPOCTOE
BEIECTBO, (hOpMyJia, HA3BaHKE U THUII BBICIIETO OKCU/IA U THJIPOKCHUIA);

Ha3bIBaTb COCANHCHUA MCTAJIJIOB 1 COCTAaBJIAITh UX (I)OpMYJ'IBI I10 Ha3BaHHIO,

XapaKTepu30BaTh CTpoeHUe, oliue (U3NYECKue M XUMHUYECKHe CBOHU[ICTBA MPOCTHIX
BEILIECTB METAJLIOB;

OOBSICHATh 3aBUCUMOCTh CBOU[ICTB (WJIM TMpeJcKa3blBaTh CBOM[ICTBAa) XUMHUYECKUX
AJIEMEHTOB HEMETALIOB (paanyc, MeTANTNYeCKHue CBOM [ |CTBa 3JIEMEHTOB, OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE CBOM[|CTBA DJJIEMEHTOB) M 00pa3yeMbIX WMHU COCIUHCHUH | |
(KMCJIOTHO-OCHOBHBIE CBOHM[/CTBAa BBICIIMX OKCHIOB U THIPOKCHUIOB, OKHUCIUTEIBLHO-
BOCCTAaHOBHUTEJbHBIE CBOM[/CTBa) OT TmoJiokKeHUus B Ilepuonudeckoul ] cucteme
xumudeckux 3nemMeHToB . Y. MeHaeneeBa; onuchBaTh OOIIME XMMUYECKHE CBOM[ICTBa
METaJJIOB C MOMOIIBI €CTECTBEHHOTO PYCCKOTO S3bIKA U SI3bIKA XUMHUM;

COCTaBIISITh MOJIEKYJISIpHbIE ypaBHEHHUs peakuuu! |, XapaKTepu3yloUIMX XUMHUYECKHe
CBOM[ |cTBa METAJIJIOB U UX COEAUHEHHUM| |, a TaKXKe AIEKTPOHHbIE YPABHEHUS IPOLECCOB
OKUCJIEHUSI M BOCCTAHOBJICHMS;, YpaBHEHHUs DJEKTPOJUTUYECKOW|] IHCCOUMALNU;
MOJIEKYJISIpHbIE, TIOJIHBIE W COKpallleHHble HOHHBIE ypaBHEHHUS peakUuul | ¢ ydacTHEM
AIIEKTPOJIUTOB;



YCTaHaBJIUBAaTb MMPUYNHHO-CIICACTBCHHBIC CBA3U MCEKY CTPOCHUEM aToMa, XUMHYECKOU [
CBJ3bIO0, TUIIOM KpI/ICTaJ'IJ'II/I‘-IeCKOI/ID PEIICTKU METAIJIOB U UX CO@,Z[I/IHeHHHD, ux 06HII/IMI/I
(I)I/IBI/I‘IGCKI/IMI/I n XUMHYCCKHUMH CBOI/IDCTBaMI/I; ONUCBHIBaTh XHWMHYECKHE CBOHU[/CTBaA
MCIOYHBIX W IICIOYHO3CMCIIBHBIX MCTAJJIOB, a TAaKXKC aJIOMHMHHUA H JXKCJIC3a U HX
COE€JIMHEHUHU ] C MOMOIIBIO €CTECTBEHHOI'O PYCCKOTO A3bIKAa U A3bIKa XUMHHU,

BBIIIOJIHATH, Ha6JHOI[aTB U OIMCHIBATH XMMHUYECKUU | 9KCIICPUMCHT 110 PacCIiO3HaBaHWIO
BaXXKHEH [ IIINX KAaTUOHOB MCTAJJIOB, THAPOKCHU/-HOHOB,

OKCIICPUMCHTAJIbHO HCCJICO0BATh CBOM[/CTBa METAJLUIOB U HX CoeI[I/IHeHHI/ID, peuarb
OKCIICPUMCHTAJIBHBIC 3a/1a49U 110 TCMC ((MCT&JIJILI»;

OMNUCHIBATh XUMHUYECKUHU || OKCIICPUMCHT C IIOMOIIbIO CCTCCTBCHHOI'O PYCCKOI'O A3BbIKA U
SA3bIKa XUMUH,

OpoBOAUTL paCHEThl IO XUMHUYCCKUM (bOpMy.TIaM U  YpPaBHCHUAM  PCAKIIUU 0 )
MPOTCKAIIUX € YHAaCTUEM METAJIJIOB U UX COC€JIMHECHUHU [ ].

MertanpeaMeTHble pe3yabTaThl 00yUeHUs
Yuamuu! Ica NOJDKEH ymems:

paboTaTh MO0 COCTABICHHOMY ILJIaHY, UCTIONB3Ys Hapsily C OCHOBHBIMU U JIOTIOJHUTEIHHBIC
cpelncTBa (CIpaBOYHYIO JIUTEPATYPY, CIOKHBIE TpuOOpsL, cpeactsa UKT);

C IIOMOIIBIO YYHTCILA 0T6HpaTI) ML pCHICHUA y‘-I€6HI>IX 3aga4d HGO6XOI[I/IMI)IG CJIOBapu,
OHIOUKIIONICANH, CIIPABOYHUKH, SJICKTPOHHBIC OUCKHU,

COTIOCTaBIIATh W OTOWpaTh HHGOpPMAIMIO, TOJYYCHHYIO M3 Pa3JIMUYHBIX HCTOUYHHKOB
(cioBapu, SHIMKIIONEANH, CIPABOYHUKH, JICKTPOHHBIC TUCKHU, cC€Th IHTEpHET);

MPEACTaBIATh MHMOPMAIIUIO B BUJE TAOIUIl, CXEM, ONIOPHOTO KOHCMEKTa, B TOM YHCJE C
npumeHenueM cpencts UKT;

O0(pOPMIISITH CBOU MBICTH B YCTHOM || M MMUCBMEHHOM ] Peun ¢ y4€TOM CBOMX y4EOHBIX U
YKA3HEHHBIX peUeBbIX CUTyalUuu | |, B TOM uuciie ¢ npuMeHenuem cpeacts MKT;

Tema 2. Illpaktukym 1. CBoulIcTBa MeTaJIOB M UX coefuHeHun ] (2 yacoB)

3. Pemrenne OKCIICPUMCHTAJIbHBIX 3adda4 Ha PaCIlO3HaBaHHUEC U ITOJIYUCHHUC COeJIMHEHUU ||
MECTAaJIJIOB.

[IpenmeTHbIE pe3yIbTaThl O0YUEeHHUS
VYyamuul lca TOJDKEeH ymems.

oOpammatbcsi ¢ JTa0OPAaTOPHBIM OOOpPYJAOBaHWEM U HarpeBaTeIbHBIMH TpHOOpamMu B
COOTBETCTBUU C TIpaBUIaMU TEXHUKHA 0e30MacHOCTH; HaOMoAaTh 3a CBOM[/CTBAMU
MET/UIOB M WX COEJAMHEHWH[| W SBJICHUSMH, MPOUCXOASIIMMH C HHUMH; OIHUCHIBAThH



XUMHYECKUU | | OKCIIEPHUMCHT € ITOMOIIBIO €CTCCTBCHHOI'O PYCCKOTI'O A3bIKA U A3bIKa XMMHHU,
AcJIaTb BBIBOJLI 11O PE3YJIbTaTaM IIPOBCACHHOT'O SKCIICPUMCHTA.

MerarnpeaMeTHbIe pe3yJbTaThl 00yUeHHS
Yuamuu Ica NOJDKEH ymems:

OompeaciiATb, UCXOJA U3 y‘le6HOI/ID 3aga4du, HGO6XOI[I/IMOCTB HCIIOJIBb30BaHUsA Ha6JIIOI[eHI/I$I
HJIN SKCIICPUMCHTA.

Tema 3. HemeTasibl (25 4acoB)

OOmrast xapakTepucTUKa HeMeTauloB: moJoxxkenne B llepuogmueckoul | cucreme
xumudeckux osnemMeHtoB J. WM. MeHneneeBa, 0OCOOEHHOCTH CTpPOEHHUS aTOMOB,
anekTpoorpuniarenbHocTh  (D0) kak  Mepa  «HeMeTaumuHocTW», psag  D0.
Kpucrannmyeckoe CTpoeHHE HEMETa/NIOB — TMPOCTBHIX BEIECTB. AJJIOTPOMUS.
Ousuyeckre cBoullcTBa HemeTauioB. (OTHOCUTENIBHOCTh TMOHATHH[] «MeTa» U
CHEMETAIL.

Bopopon. Ilonoxenue Bogopoaa B Ilepuoaudeckoul | cucteMe XUMHUYECKUX 3JIEMEHTOB
1. 1. MenaeneeBa. CTpoeHHe aToMa U MOJIEKYJIbl. PHU3nUecKre U XUMHUYECKHe CBOU[ |CTBa
BOJIOPO/Ia, €r0 MOJy4YEHHUE U TPUMEHEHHE.

Boaga. Ctpoenne moiekyinsl. BogoponHas xumuueckas cBsizb. @uszmyeckue cBoul /cTBa
BOJbl. AHoManmuu cBoullcTB BoAbl. [mapodbunbHble W THAPO(OOHBIE BeIlecTBa.
Xumuueckue cBoullcTtBa Boabsl. KpyroBopor Boawl B mpuponae. Bomoouncrtka. Aspanus
BO/Ibl. beITOBBIE (DUIbTpBI. MUHEpanbHble BOABL. JJucTuiinpoBaHHas BoJa, €€ MOJyYeHue
Y IPUMEHEHUE.

O0mas xapaxkrepucTuka rajoreHoB. Ctpoenue aromoB. IIpocTeie BeliecTBa U
OCHOBHBIC COEJIMHEHHMs TajoreHoB, uX cBoul cTBa. KpaTkue cBemenus o xjope, Opome,
¢drope u noxe. [[pumMeHeHne raoreHOB ¥ UX COEIMHEHUH | | B HAPOJAHOM X03511 [ |CTBE.

Cepa. CtpoeHue aToMa, aJJIOTPOIUs, CBOM| |cTBa W MPUMEHEHHEe POMOUYECKOU || cephl.
Oxkcupst cepsl (IV) u (VI), ux nomydenue, ceoul /ctBa u npumeHenue. CepHasi KUCJIOTa U
ee CoJ, UX NMpUMeHeHHe B HapoJHOM Xo3s1iu [ IcTBe. [Ipon3BocTBO cepHOM [ | KUCIIOTHI.

A3ot. CTpoeHue aToMa U MOJIEKYJIbl, CBOM| /cTBa MPOCTOro BellecTBa. AMMUAK, CTPOeHHeE,
cBoul |cTBa, MojgydyeHue u npuMeHeHue. Colu aMMOHUS, UX CBOM[ /CTBAa M NMPUMEHEHUE.
Oxkcuapt azora (II) u (IV). A3zotHas kuciora, ee cBoullcTBa U nmpuMeHenue. Hutpartel u
HUTPUTHI, TPoOJIeMa UX COJEP)KaHUS B CEITBCKOX03s51 [ |cTBeHHOU [ | MPOayKIuu. A30THBIC
ynoOpeHus.

®ocdop. Ctpoerne atoma, amioTponwsi, cBoul /cTBa Oemoro u KpacHoro ¢ocdopa, ux
npuMeHenue. OcHoBHBIE coenuHeHus: okcull hocdopa (V) u oprodochopHas kuciora,
dbocdarer. DochopHbie yIOOpEHHUS.

Yraepon. Crtpoenue aToma, aljgoTponusi, cBoullcTBa Moaudukanuull, TpUMeHeHHe.
Oxkcupst yranepoaa (II) u (IV), ux cBoullctBa u npumenenue. KapOoHaThl: KanbIUT, COJa,
MOTAall, UX 3HAYEHHUE B MIPUPOJIC U KU3HU YEJIOBEKA.



Kpemunull. CtpoeHne aroma, KpucTalinueckuul! kpemHuul], ero cBoul]cTBa u
npumeHenue. Oxcun kpemuus (IV), ero mnpuponsbie pazHOBUIHOCTH. CHIIMKATHI.
3HaueHue coequHEHUH| ] KpeMHHsT B kuBoul| u HexuBoul[l mpupoge. Ilonarue o
CHJIMKATHOU | IPOMBIIIIEHHOCTH.

JemoncTpanuu. OOpasnbl TalOreéHOB — TMPOCTHIX BellecTB. Biaumoneu!llcTBue
rajJjoreHoB ¢ HaTpueM, C allOMUHHEM. BeiTecHeHue XJopoM Opoma WM HOJAa W3
pacTBopoB uX coneul]. Bzaummomenl[IcTBHME ceppl ¢ MeTalUlaMH, BOJOPOAOM U
KHCTIOpoioM. Bzammonen[/cTBHe KOHIIEHTPUPOBAHHOM| | a30THOM[ | KUCIOTBHI C MEIBIO.
[Tormomienne yriieM pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccraHoBiIeHWe Menu W3 ee
okcuaa yriem. OOpa3ubl MPUPOAHBIX coeluHeHuu! | xyopa, cepbl, Gocdopa, yriepoaa,
kpeMHus. OOpasibl BakHeu || IMX Jis HapOAHOTO X03sulICTBa Cynb(paToB, HUTPATOB,
KkapOoHaToB, pocdaroB. OOpa3Lbl CTEKIA, KEPAMHUKH, [IEMEHTA.

JlaGoparopubie onbIThl. 20. [Tonydyenue u pacnosHaBanue Bogopozaa. 21. Mccnenoanue
MMOBEPXHOCTHOTO HATSKEHUS BOABL. 22. PacTBopeHHE MepMaHraHara Kajaus WIH MEIHOTO
Kyropoca B Boge. 23. T'mmparamus o6e3BoxxkeHHOro cyiabara wmenu (II).  25.
O3znakomiienre ¢ KoyuieKiuen! ] ObITOBBIX (uinbTpoB. 26. O3HaKOMIIEHHE C COCTaBOM
MuHepanbHOU | Boabl. 27. KauecTBeHHas peakiys Ha rajoreHua-uonsl. 28. [lonydenue u
pacrno3HaBanue kucioposa. 29. ['openue cepsl Ha Bo3ayxe u B kuciopose. 30. CBoul lcTBa
pazoaBnennou! |l cepHoul ] kucinorel. 31. WMiyuenuwe cBoullcTB ammuaka. 32.
Pacno3naBanue coseul] ammonus. 33. CBoul cTBa pa3daBieHHOU! | a30THOU | KUCIOTHI.
34. B3zaumopeu ! |cTBME KOHIIEHTPpUPOBaHHOU| | a30THOM [ ] KUCIIOTHI ¢ Meapto. 35. [openue
dbocdopa Ha Boznyxe U B kuciopone. 36. Pacno3naBanue docdarton. 37. 'openue yris B
kuciopoze. 38. [lonyuenue yronbHOu ] KUCIOTH U u3ydeHue ee cBoulIcTB. 39. Ilepexon
kapOoHaroB B rumpokapOoHarel. 40. Paznoxenue ruapokapbonara Harpus. 41.
[TonyyeHnne kpeMHUEBOM [ ] KUCIOTHI U U3YyUYECHUE €€ CBOU [ |CTB.

[TpenqMeTHbIE pe3ysbTaThl O0yUEeHUS
Yuamuu| Ica NOJDKEH ymems:

UCIMOJIb30BaTh TMPU  XapaKTePUCTUKE METAJIOB W UX COEAUHEHWHU|[| TOHATHS:
«HEMETAJUIbD», «TaJIOTE€Hb», «aJUIOTPOMHBIE BHUAOU3MEHECHUS», «KECTKOCTh BOMBDY,
«BPEMEHHAs KECTKOCTh BOJbI», «IOCTOSHHAS JKECTKOCTh BOIBDY, «00IIas >XECTKOCTh
BOJIbI»; JlaBaTh XapaKTEPUCTUKY XUMMYECKHX JJIEMEHTOB-HEMETallJIoB (BOAOPOA,
raJIOreHOB, KUCIIOPOJIa, Cephl, a30Ta, (ocdopa, yrieposia, KpeMHHS) 110 UX MOJ0KESHHUIO B
[lepunoaudeckou ] cuctreme xumuueckux snemeHToB J[. M. MennaeneeBa (xumuyeckuu! |
3HaK, MOPSAAKOBBIM | HOMEp, MEpHUO, IPyIIIa, NOATrPYyIlNa, OTHOCUTENbHAS aTOMHAas Macca,
CTpoeHHe aToma (3apsii slpa, YKUCIIO MPOTOHOB M HEeW[|TPOHOB B slpe, OO0Iee YHUCIIOo
AJIEKTPOHOB, paclpeesieHne AIEKTPOHOB MO 3JIEKTPOHHBIM CJI0SIM), TIPOCTOE BEIIECTBO,
dbopMmyna, Ha3BaHWE W THUI BBICHIETO OKCHIA W THUAPOKCHIA, (QopMyia H XapakTep
JIETy4ero BOJOPOJHOIO COEJMHEHMUs); Ha3blBaTh COEIMHEHUS HEeMETaJIOB U COCTAaBIAThH
ux (GopMyIBl 1O Ha3BaHWIO; XapaKTepU30BaTh CTpPOeHWe, oO0Ime Qundeckne u
XMMHUYECKHe CBOM[ICTBA MPOCTHIX BEIIECTB HEMETAJIOB; OOBSCHSATH 3aBUCHUMOCTD



cBoul[ICTB (WIHM TpeACKa3blBaTh CBOM[ICTBA) XWUMHUYECKHX DJJEMEHTOB HEMETallIoB
(pammyc, HeMeTaJUIMYecKHue CBOHW[ICTBA AJIIEMEHTOB, OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIC
CBOM[ICTBa DJIEMEHTOB) M 0O0pa3yeMbIX WMH COeIUHEeHWHU[] (KUCIOTHO-CH OBHBIC
CBOM[|CTBAa BBICIIUX OKCHJOB W THAPOKCHJIOB, JIETy4YHUX BOJOPOIHBIX COCTUHEHHUH[ ],
OKHCJTUTEIbHO-BOCCTAHOBUTEIbHBIE CBOM[ /cTBa) OT moyiokeHUs: B [lepuogmdeckoun !
CHCTEME XUMHUUYeCKuX 31eMeHTOB J[. 1. MeHaeneena;

OIIMChIBATb O6H_II/Ie XAMHUYECKUE CBOM[/CTBA HEMETAJIOB C IIOMOIIBIO €CTECTBEHHOIO
PYCCKOT'O A3bIKa U A3bIKA XUMHH,

COCTaBJIATh MOJICKYJISIpHbIE YpaBHEHHUS peaklMHl |, XapaKTepH3YIOIUX XUMUYECKUE
cBoul/CTBa HEMETAUIOB M WX COCJAMHEHHWH[], a TaKXe »JJIEKTPOHHbIE YpaBHEHUS
IIPOIIECCOB OKKMCIICHUS-BOCCTAHOBIICHHMS; YPABHEHHS DJICKTPOJIMTHYECKON | TUCCOIUAIINH;
MOJICKYJISIpHBIE, TIOJIHBIE M COKpAIllCHHBbIE WOHHBIC YPAaBHECHHSI peaklIuu[| ¢ ydacTHEM
AIIEKTPOJIUTOB; YCTAaHABINBATh MPUYNHHO-CIICJCTBEHHBIE CBSI3U MEXIy CTPOSHUEM aToMa,
XUMUYECKOU[| CBSI3bI0, THUIIOM KPHUCTALIUYECKOM | pEIeTKh HeMEeTaNIOB W UX
coeMHEeHMH| |, X OOMUMHU (U3MYECKUMU M XUMUYECKUMU CBOH[]CTBAMHU; OMKCHIBATH
XUMHAYECKHEe CBOM[/CTBAa BOJOpOJA, TaJIOT€HOB, KHCJIOpOAa, Cephl, azora, Qocdopa,
rpadurTa, anmasza, KpeMHHS U MX COEJUHEHHUH|[| C MOMOIIBIO €CTECTBEHHOI'O PYCCKOIO
SI3bIKA U SI3bIKa XUMUH; OIHUCHIBATh CIIOCOOBI YCTPAHEHUS JKECTKOCTH BOJIbI M BBITOJHATH
COOTBETCTBYIOIIMK| | WM XWMHUYECKHH[| DOKCIIEPUMEHT; BBINIONHATh, HAOMIONATh W
OTIMCHIBATh XUMHYECKHUH [ | SKCTIEPUMEHT 110 Paclio3HaBaHUIO MOHOB BOJOPO/Ia U aMMOHHUS,
cynb(ar-, kapOoHar-, cuiukar-, pocdar-, XJaopua-, OpoMUI-, HOIUI-OHOB;

AKCIIEpUMEHTAIBHO HCCJIe0BAaTh CBOU[ /CTBA METAUIOB M HUX COEAWHEHWHU[!, peIIaTh
JKCIIEpUMEHTAJIbHBIE 33a7auu 1o TeMme «Hemeramie»; onuceiBaTh XWMUYECKUU!
AKCIEPUMEHT C IOMOIIBI0 €CTECTBEHHOIO PYCCKOTO sI3bIKa M SA3bIKA XMMHUH; IPOBOAUTH
pacyeThl M0 XUMUYECKUM (opMysIaM U YPaBHEHHSIM

peakuu |, IPOTEeKAIIUX C yYaCTHEM HEMETAIUIOB U UX COEAUHEHUU | |.
MeranpeaMeTHble pe3ysibTaTbl 00ydeHUs
Yuamuu! Ica NOJDKEH ymems:

OpraHu30BbIBaTh y4yeOHOe B3auMoOJeu!/cTBME B Trpynne (pacrnpenensTb poJH,
JOTOBapUBATLCS JIPYr C IPYroM U T. 1.); ONpeaBUAETh (MPOTrHO3UPOBATH) MOCIEACTBUS
KOJJIEKTUBHBIX pelleHuH| |; MOHUMaTh IPUYMHBI CBOETO HEycleXa W HAaXOAUTh CIIOCOObI
BBIXO/Ia M3 3TOM[ ] CUTyallMH; B JUAJIOTE C YYUTEJIEM YUYUTHCS BbIpAOATHIBATH KPUTEPHUU
OLICHKH U OTPEACIISATh CTENEeHb YCIEIIHOCTH BIMOJIHEHUs cBoeu [ | paboThl U pabOTHI BCeX,
MCXOS U3 UMEIOIIMXCSI KPUTEPUEB, COBEPIIEHCTBOBATh KPUTEPUU OLIEHKHU U MOJIb30BATHCS
VMU B XOJI€ OLIEHKM M CaMOOLIEHKH; OTCTaWBaTh CBOKO TOYKY 3PEHHS, apIyMEHTHUDPYS €€;
MOJITBEPAKAATh apTyMEHTHI (DaKTaMU; KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHUIO; CIIYIIATh
APYTUX, TBITaThCS MPUHUMATH APYTYIO TOYKY 3pEHHs, OBbITh TOTOBBIM HM3MEHHUTH CBOIO
TOYKY 3pEHHUS; COCTaBIATH pedepar Mo omnpeaeneHHou ] ¢opme; OCYIIECTBIATH
KOCBEHHOE PA3ACIMUTENIBHOE T0KA3aTEIBCTBO.



Tema 4. IlpakTuxym 2. CBoullcTBa coequHenuu ] HemeTa10B (3 yaca)

1. Pemenue OKCIICPUMCHTAJIBbHBIX 3aJda4 I10 TCMC «Hozu“pynna rajoreHoB». 2. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Hozxrpyrma KHUCJIOpOaa» 5. HOHy‘ICHI/IG, CO6I/IpaHI/Ie
" PaCIIO3HABAHUC I'a30B.

[IpenMeTHbIE pe3yabTaThl 00yUCHUS
Yuamuu Ica NOJDKEH ymems:

oOpaiatbcsi ¢ JabopaTOpHBIM OOOpPYJOBaHMEM U HarpeBaTelibHbI? MM Npudopamu B
COOTBETCTBUHM C TMpaBWJIaAMHU TEXHUKH OE30MacHOCTH; HAONOIATh 3a CBOW[|CTBAMHU
HEMETAJJIOB M WX COeIWHEHWHU[] W SIBICHUSMHU, MPOUCXONAIIUMHU C HUMH;, OIHCHIBATH
XUMHUYECKUH | | IKCTIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO HMIIM POJHOTO) SI3bIKA
U S13bIKa XUMUU; JIEJaTh BHIBOJIBI IO PE3YAbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

MeranpeaMeTHble pe3ysibTaTbl 00y4eHUs
Yuamuu! Ica NOJDKEH ymems:

OoIpeaAciiATb, HCXOOA U3 y‘-Ie6HOI/ID 3aga4du, HGO6XOI[I/IMOCTB HUCIIOJBb30BaHUA Ha6JIIOI[eHI/I$I
HJIN SKCIICPUMCHTA.

Tema 5. O6006menue 3HaHUM ] Mo XUMHH 32 Kypc ocHoBHOM [] mikoJbl. [loaroroska k
rocyaapcreednou] uroropou] arrecranuu (I'HA) (10 yacos)

[lepnonnueckuul | 3akoH u Ilepuommdeckas cucrema xumuyeckux sjemeHToB J[. U.
MenpaeneeBa. @uznueckuu ] cMbICH MOPSAIKOBOrO HOMeEpa 3JI€MEHTa, HOMEPOB MepUoAa U
rpynnbl. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOU[ /CTB 3JIEMEHTOB M WX COEAUHEHUU|| B
MEpUOJAX U TPYyIIax B CBETE MPEACTABICHUN| | O CTPOCHHHM aTOMOB 3JIEMEHTOB. 3HAUCHUE
MEPUOANYECKOTO 3aKOHA.

Buapl xumMuyuecknx cBsi3eH ] M THIBI KPUCTAIIIMYECKUX pelleTOK. B3anmMocCBs3b CTpOeHUS
U CBOHM [ |CTB BEIIECTB.

Knaccudukanuss XUMUYecKnX peaknuul] 1Mo pa3IMYHBIM TMpU3HAKaM (YHCIIO M COCTaB
pearupyronmx U oopa3yroluxcs BellecTB; HalW4KMe rpaHullbl pazziena (as; TernaoBou!
aekT, u3MeHeHUue cTerneHer| | OKHUCIIeHHS aTOMOB; MWCIOJb30BaHWE KaTalnu3aTopa;
HarpaBJieHHe TpoTekanus). CKOpOCTh XUMUUECKUX peakiuul | u HakTopbl, BIUSIOMINE Ha
Hee. OOpaTUMOCTh XUMHUYECKUX peakiuul! U CcrnocoObl CMEIICHUS XHUMHUYECKOTO
paBHOBecus. [IpocTteie M cliokHBIE BemiecTBa. MeTauibl U1 HeMeTasuibl. [ eHeTnueckue
pAIbl MeTajla, HEeMeTalllla U TepexoHoro Metamia. OKCUIbI U TUAPOKCHIBI (OCHOBAaHMS,
KHUCIIOTBI, amM(pOTEpHbIE THUIPOKCHIBI), comu. WX cocraB, knaccudbukanus U o0OImme
XHMHYECKHEe CBOM | |CTBa B CBETE TEOPUHM DIICKTPOIUTHUECKON TUCCOIALINH.

JIM4HOCTHBIE pe3yNnbTaThl 00yYeHUS
VYyammul e ToIKeH:

3HamMb U NOHUMAMb. OCHOBHBIE UCTOPUUECKHE COOBITHS, CBA3aHHbBIE C PA3BUTUEM XUMUU
U 00IIeCcTBa; JOCTIKEHUS B OOJACTH XUMHHM U KyJIbTypHbIE TpaJulMu (B YaCTHOCTH,



Hay4yHble TpPaaulMK) CBOeH| ] cTpaHbl; OOIIEMHPOBbIE JOCTHKEHUS B OOJACTH XHUMMWH;
OCHOBHbBIE€ TMPUHILMUIIBI U TpaBWia OTHOIIEHUS K TMPUPOJIe; OCHOBBI 3J0pPOBOTO 00Opasa
KU3HU U 370pOBbecOEperarmux TeXHOIOTUU | |; mpaBuia MoBeAeHUs] B Upe3Bblyan| |HbIX
CUTyalysiX, CBS3aHHBIX C BO3JeH[/CTBHEM pa3JIMYHBIX BEIIECTB, OCHOBHBIE IIpaBa U
00s13aHHOCTH TpakJaHWHA (B TOM UYHCIE YYalllerocsi), CBsi3aHHblE C JIMYHOCTHBIM,
npodecCUOHANIBHBIM U JKU3HEHHBIM CaMOONpeeIeHueM; COLMAIbHYIO 3HAYUMOCTh U
cojepkanue npodeccuul |, CBSI3aHHBIX C XUMUEHU | |;

UCNBIMbIBANb: YYBCTBO TOPJIOCTH 32 POCCHUHU[ ICKYI0O XUMUYECKYIO HAayKy M yBa)K€HUE K
UCTOPUU €€ Pa3BUTHS;, yBaXEHUE U MPUHSITHE JOCTWKEHUU| | XMMUU B MHpE; JIFOOOBb K
IPUPOJIC; YBAKEHHUE K OKPYXKAIOIUM (YUYaIUMCS, YIUTENSIM, POJUTENSIM U Ap.) — YMETh
CIymiaTh W CIbIIIATh MapTHEpa, MPU3HABATH MPABO Ka)XJAOTO0 Ha COOCTBEHHOE MHEHHUeE,
MPUHUMATh PElIeHUs C Y4YeTOM IMO3UIMU[| BCEX YYaCTHUKOB; YUYBCTBO MPEKPACHOrO U
ACTETUYECKUX UYBCTB Ha OCHOBE 3HAKOMCTBAa C MHUPOM BeIlIECTB U WX MpeBpalleHuu! ;
CaMOYBaX€HUE U SMOLUUOHANBHO [1070KUTENBHOE OTHOLLIEHUE K ce0e;

npu3Haeamsv: 1LEHHOCTh 3J0pOBbS (CBOEro MW Jpyrux Jiojaeull); HEOOXOAUMOCTh
CaMOBBIPAYKEHUS, CAMOpPEaTN3alNH, COLNAIBHOTO MPU3HAHMS;

0CO3Ha6amsb: TOTOBHOCTh (MJIM HErOTOBHOCTh) K CaMOCTOATEIbHBIM MOCTYINKaM U
neul |CTBUSAM, OTBETCTBEHHOCTb 3@ HX pE3yJbTarbl; T'OTOBHOCTh (WJIM HETOTOBHOCTB)
OTKpPBITO BBIpAaXaThb W OTCTaMBaThb CBOK IMO3HUIHMIO U KPUTUYHO OTHOCUTHCA K CBOUM
MOCTYTIKaM;

npos6AAMb. FIKOJIOTUYECKOe CO3HaHUe; T0OpoKenaTeIbHOCTh, I0BepUEe U BHUMATEIbHOCTh
K JIFOJISIM, TOTOBHOCTb K COTPYJIHUYECTBY U JpYyKOe, OKa3aHUIO TTOMOIIM TeM, KTO B Heul |
HY)KJaeTcs; 0000meHHbH| |, yctou lunBeivl | U u30upaTenbHBIM[ | TO3HABATEIHHBIN
WHTEpEeC, MHUIMATUBY U JIIOOO3HATENHHOCTh B M3yUYEHWH MHUpPa BEIECTB U peakuuul ;
LEJICyCTPEMJIEHHOCTh U HACTOM[ |UMBOCTH B JOCTMIXKEHUM Lejieul], TOTOBHOCTH K
MPEOIONICHUIO TpYAHOCTeU| |; yOeXKJEHHOCTh B BO3MOXKHOCTH TIO3HAHUS TMPUPOIBI,
HEOOXOJMMOCTU Pa3yMHOTO HWCIIOJB30BaHUS JOCTHMIXKEHUM| | HAyKW U TexHojoruul | mjs
pa3BUTHUSI OOIIECTRA;

yMemb: YCTAHABJIMBATH CBSI3b MEXAY LEIbI0 M3YYEHUS] XMMHUU M TEM, JJIsl 4ero OHa
OCYIIECTBIISIETCS (MoTHBaMN); BBITIOJIHATh KOPPUTUPYIOLLYIO CaMOOLICHKY,
3aKJTFOYAIONIYIOCS] B KOHTPOJIE 32 MPOIECCOM M3YUEHUSI XUMUM U BHECEHUU HEOOXOIMMBIX
KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TAMAM M CII0CO0aM U3yUeHUS Kypca XUMUU; BBITIONHSATh
PETPOCHEKTUBHYID CAaMOOLICHKY, 3aKJIIOYAIOUIyIOCs B OLIEHKE IMpoLecca W pe3ysbTara
M3Yy4eHUs Kypca XMMHUMW OCHOBHOM [ ] IIKOJIbI, TOABEI€HUN UTOTOB HA OCHOBE COOTHECEeHUS
nener ] M pe3yNbTaToB; CTPOUTHh JKW3HEHHbIE W MpodeccuoHaIbHbIE TUIAHBI C YYeTOM
KOHKPETHBIX COLMATbHO-UCTOPUUECKUX, TMOJUTHUYECKUX M SKOHOMHUYECKUX YCIOBUU[;
OCO3HABaTh COOCTBEHHBIE IIEHHOCTH W COOTBETCTBHME WX NPHUHUMAEMBIM B KU3HU
pelLlIeHUsIM; BECTM JUAJIOr Ha OCHOBE pPABHONPABHBIX OTHOLIEHWH | W B3aWMHOIO
YBa)KEeHUSI; BbIJESATh HPABCTBEHHBIU ] acleKT MOBEJIeHUs] U COOTHOCUTDH MOCTYIKH (CBOU
U Ipyrux Jonenl |) u cOOBITUS ¢ MPUHSATHIMU dTHYECKUMU HOPMaMH; B TpejiesiaXx CBOUX



BO3MOXHOCTEH | HpOTI/IBOI[eI/IDCTBOBaTL JIeul |CTBUAM U BJIIMAHUAM, MMPCACTABIIAIOIINM
YIpo3y JKU3HU, 3J0POBLIO U 0€301acHOCTH JTUYHOCTH U 06H_ICCTBa.

Kpurepuu ouenuBanus:

YcTHBIE OTBETHI 00YYAIOIINXCS

«5» - o0yJaromuiics B OTBETE JEMOHCTPUPYET IIyOOKOe IIOHUMAaHHUE CyTH BOIPOca, B
OTBETE CBOOOJIHO MOJIb3YeTCS] HAYYHON TEPMUHOIOTHUEH.

«4» - o0yJaromuiics B OTBETE Ha BONPOC JIOIYCKAET HE3HAYUTEIbHbBIE OLINOKH,
IIOJIB3YETCSl HAYYHOW TEPMUHOJIOTHEH.

«3» - o0yJaromuiicst B OTBETE Ha BONPOC, JOIMYCKAET 3HAUNUTENIbHbBIE OLINOKH,
3aTPyOHSETCS B UCIIOIb30BAHUHN HAYYHBIX XUMUYECKUX TEPMUHOB.

«2» - 00y4JaroIIMiiCs HE TaeT HUKAKOTO OTBETA HA MMOCTABJIEHHBIN BONPOC, BCIEICTBUE
HETOTOBHOCTH K YPOKY, WJIM TIOJIHOTO HETIOHUMAaHUs CyTH BOIIPOCA.

[TuceMeHHBIE OTBETHI OOYJAFOIIUXCS

«5»- MUChbMEHHOE 3amaHne BoIoaHeHo Ha 85-100%

«4» - muCchbMEHHOE 3amanne BoIToIHeHO Ha 60-80%

«3» - MUCbMEHHOE 3aJIaHKe BBIIOJIHEHO Ha 35-55%

«2» - IUCBMEHHOE 3a1anne BeINoIHEHO Ha 30 1 MeHee %, WIIH HE BLITIOJIHEHO.

MarepuaJjibHO-TeXHHYECKOe o0ecleyeHue npeamMera

HanmenoBaHne 00bEKTOB U CPECTB KommuectBo [Tpumeuanus
MaTepHATbHO-TEXHIUUECKOTO
o0ecreYeHus
bubnuoreunsiit poHxa
1. T'a6puonsn O.C. Xumus 8 kiacc. K
VyeOuuk TUIS
001eo0pa3oBaTeIbHBIX

yupexaenuii. M: /Ipoda 2013.
2. [IpumepHas mporpamma

OCHOBHOTIO 00111eT0 00pa3oBaHUs A
0 XMMUHU.

3. ABropckas pabouas rmporpamma
1o XuMuH, 8-9 kiaccel/ )|
I"a6puonsa O.C.

IleyarHbie mocoOus

1. IlopTpersl BBIIAKOMINUXCA I




XUMHKOB

Tabnuia pacTBOPUMOCTH KHCIIOT, A
COJIEM U OCHOBAHUU B BOJIE U Pt
AKTUBHOCTH METAJIJIOB

Tabmuna «Ilepuonnueckas
crCTeMa XUMHUYECKUX DJIEMEHTOB
um JI.1. MenneneeBa»
DnexTpoHHas TabnuIa 1
«CBOHCTBa aTOMOB XHMHUYECKUX
DIIEMEHTOBY

JInnakTHYeCKUr pa3aTOuHbli MaTeprual

Kaprouku ¢ 3aganusiMu pa3Hoi |
CTEIIEHU TPYAHOCTH ISt
M3Y4YEHUsI HOBOTO Marepuaa, I
CaMOMNPOBEPKHU U KOHTPOJISI
3HAHUM y4daluxcs.
Komnexuust MuHEpamnos.
Komneknus «Metasisl u
CILJIaBBD».

Mopenu KpUCTaNIn4e CKUX il
pEIIETOK.

Habop «Monexynbsl 1 aTOMbD»
Konnexuus HedTs 1 mponykThI ee
nepepadoTKu

Komnexuus «IIpupoansie
VMCTOYHUKU TOTIJIMBAY

TexHuueckue cpeacTBa 00y4eHus

AR

Tenesuszop
MynbTUMEAUNHBIA IPOEKTOP
HoyTtOyk

KonoHkun

OKCIO3ULIMOHHBIN 3KpaH

MMM

DKpaHHO-3BYKOBBIE TTOCOOMS

Buneodunbmel, |
COOTBETCTBYIOLIUE COACPKAHUIO
oOy4JeHUSI:

«Mup xumnmny,

«IIpon3BOACTBO CEPHON KHUCIIOTHI
KOHTaKTHBIM CII0COO0M»
«IIpon3BOACTBO YyryHa U CTAJIN»




«IIpou3BOACTBO ATIFOMUHHUSI
2. MynbTuMenuitHbIC
o0Opa3oBaTelIbHbIE PECYPCHI, A
COOTBETCTBYIOIIUE COJEPIKAHUIO
oOy4deHust
3. Buaeo-ombIThl COOTBETCTBYIOIIHE
COJEPKAHHIO O0yUYEHUs

YueOHo-TIpakTHIECKoe 000pyI0BaHHIE

JloTKu 1U1s1 peakTUBOB

[[ITaruB nabopaTopHbIH
CnuproBka

[ItaruB st IpOOUPOK
[IpoOupka

XuMuueckui crakad Ha S0 mit
Xumuueckuu crakad Ha 100 mu
Mepnsbiit mumsap Ha 100 mn

© Nk N

. Mepnsiit numuaap Ha 500 Mt
10.Boponka

11.®unsrpoBanbHas Oymara
12.ApeomeTtp 1000-1200 r/cm3
13.TTpuGop aJist moTyueHUs Ta30B
14.CrexyisHHBIC TATOYKU
15.BrinapuTenpHas Jaiika
16.Crynka ¢ mecTukom
17.bropeTka

18.TTpuGop AJist OMBITOB C
AIIEKTPUUECKUM TOKOM

o [ e s [ - e s s [ e [ - [ e s [ e [ s e [ e [

19.MapkupoBaHHbBIE CKIISTHKA

20.HaGop BecoB 1 pa3HOBECOB ISl
yUaITuXcs

21.DOnekTpruyeckas TUIUTKA ¢
BOISTHOM OaHeil

22 . 11pubop 11t AUCTUILISAIIUN BOIBI

23.Habop peakTuBoB

o Jem R

Cokpauenusi, BcTpeyawuecs B padboueii nporpamme:

JIJIst XapaKTepUCTHKN KOJTMYCCTBEHHBIX MTOKa3areliel B pa3zeiie MaTepHaIbHO-
TEXHUYECKOE 0OecTieueHrne yaeOHOTO IPeIMeTa UCITOIb3YIOTCSI CIICTYIOIIHE
0003HaUYEHUS:

J{ — 1eMOHCTpAIIMOHHbBIN K3eMIUISIp (HE MEHEee OJHOTO Ha KJIace);



K — nonnbiii KOMIUIEKT (Ha KaXKJ0To YYeHHKa Kacca);
@ — xOMIUTEKT 1Sl PPOHTATLHOM pabOTHI (HE MEHEE OTHOTO Ha JABYX YUCHUKOB);

IT — xoMIUIeKT 17151 paboTHI B rpynnax (OAWH Ha 5-6 ydamuxcs).



