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Koposbe- 2021 r.
NOACHUTENbHAA 3AMMUCKA

PaGouas mporpamma 1o XumMuM it 8§ — 9 KJIaccoB cOCTaBJIeHAa Ha OCHOBE (helepalibHOrO roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa
OCHOBHOTr0 oOmiero oOpasoBanus (mpukaz MwunoOpHayku Poccum ot 17.12.2010 Ne 1897 ¢ mocnemyromMu U3MEHEHUSMU U JIOMOJTHEHUSIMH),
NPUMEPHON OCHOBHOM 00pa30oBaTEeIbHON MPOrpaMMBbl OCHOBHOTO 00IIero oOpa3oBaHMs, OCHOBHON 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanust MKOY «Koposunckast COLL», ¢ yueTom mpuMepHOiA IporpaMMsl JUTst 0011e00pa30BaTebHBIX MIKOJ K Y4eOHOMY KOMITIEKTY it 8— 9
kiaccoB no xumun O.C.I'abpuensna.

PabGouas nporpamMma 1o XuMHuH COCTAaBJICHA HA OCHOBC CJIICAYIOIIUX HOPMATHBHBIX TOKYMCHTOB:

3akona «O06 obpazoBanuu B Poccuiickoit @enepanun» (2012);

dyHIaMEeHTaJIbHOI O SApa coepikanus ooero oopasosanust (2009);

denepanbHOr0 rocyJapCcTBEHHOr0 00pa30BaTEIbHOI0 CTaHAapTa OCHOBHOTO 0011ero oopasosanus (2010);
TpebGoBaHumii K pe3yJibTaTaM OCBOSHHUSI OCHOBHOH 00pa30BaTeIIbHOW IIPOrpaMMbl OCHOBHOT'O

o01mrero o0OpazoBaHus, MPEJACTaBICHHBIX B (peepaasbHOM rocy1IapcCTBEHHOM 00pa30BaTeIbHOM

CTaHaapTe o01ero o0pa3oBaHus BTOPOTO MOKOJICHUS,
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v' TIpuMepHOi OCHOBHOI 00pa30BaTEILHON MPOrPaMMbl 00Pa30BATEIHLHOTO YUPEKICHHS

v TlpuMepHOil TPOrpaMMBI [0 XUMHHU

v’ IIporpammbl pa3BuThs U (YOPMUPOBAHKS YHUBEPCAIBHBIX yUEOHBIX N€HCTBHIA 1151 OCHOBHOI'O OOILEr0 00pa30BaHus.

B ocHOBy nmaHHOH paboueii mporpaMMbl moJiokeHa aBTopckas mporpamma O.C. TN'aGpuensna, A.B. Kynmopoit — «IIporpaMMa OCHOBHOrO OOIIEro
oOpa3oBaHwms 10 XUMUH, 8-9 knaccel» (Mocksa, {poda, 2013). JlanHast mporpaMMa B3siTa 32 OCHOBY I10 CIEAYIOIIUM MPUYHUHAM:

1. CymecTByeT enuHasi TMHUS YIeOHUKOB aBTOPCKOro KoJuiekTuBa moxa pykoogactBoM O.C. I'abpuensna ¢ 8 mo 11 kiacc, KOTOpbIe COOTBETCTBYIOT
denepanpHOMy 00pa30BaTEIbHOMY CTaHAAPTY M UMeEIOT rpud «PexkomenngoBano MunucrepctBoM obpa3oBanust U Hayku P®». Kpome Ttoro, ona
nozkperieHa nporpammont 1 Y MK nporneneBtuueckoro Kypca XuMuu 111 7 Kjlacca.

2. ABTOPCKHIA KOJUIEKTUB TO/I pyKOBOACTBOM ["a0puernsHa oTianyaercs O4eHb IIOA0TBOPHON paboToii: uM co3nansl nmonHsle Y MK kak s 6azoBoro,
TaK ¥ IS MPOQHUIBHOTO Kypca XUMUHU.

Hapsiny ¢ 3TuM, KOJUIEKTUB SIBJISETCS OYEHb MOOMJIBHBIM U JIOCTATOYHO OBICTPO pearupyer Ha pa3JIMyHble MHHOBALMU B 00pa30BaHUU, KOPPEKTUPYS U
IOIONHsI co3nanuble YMK.

3. Cnenyet ydecTb Takke MHOTOJIETHHM OMBIT pabOTHI U OOoraThlii METONNYECKUN U AUJAKTUYECKUI MaTepHall 1o JaHHOW MporpaMMe, HaKOMJICHHBIN
KaK Ka)KJIbIM KOHKPETHBIM yYUTEJIEM,TaK U BCEM MEeIaroru4ecKiuM cOOOIECTBOM.

Hapsny ¢ ykazaHHbIMM BbIlIIE HOPMAaTUBHBIMU JJOKYMEHTAMHU IIPH CO3JIaHUU paboueil mporpaMMbl ObIIM HCIIOJIb30BAHBI MCTOUHUKH:

v'  A.A. Kasepuna, P.I'. Uanoga, /I.10. [loopotun. Xumus. [Inanupyembie pe3ynbratel. Cucrema 3aganuii. 8-9 kiaccel. M.: ITpocsemienne, 2013
(mpuiioxxenue 6).

v' ®I'OC: [TnanupoBanue y4eOHOM AesATeNbHOCTH. XuMus. 8 kiace: pabodas nporpamma noyuednuky O.C. ['aGpuensna/ aBrop -cocraBures W.B.
KoncrantunoBa. — Bonrorpaa: Yuurens: UII ['punun, 2014 (paznen «KanenaapHo-TemaTH4ecKoe IIIaHUPOBAHUE», 8 KIIAcC).

v ®I'OC O00: ®opMupoBaHKHEe YHUBEPCAIBHBIX YUEOHBIX JEHCTBUN Ha ypoKkax XuMuu. [Tocobue st yunrens. — I1-K, 2012 (npunoxkenus NeNe 2-
5).

[Tporpamma BKJIIOUAET LIECTh Pa3/elioB:

1. «I[losicHuTenpHas 3amucka», Iie OXapaKTepU30BaH BKJAJ MpeIMeTa B JOCTHKEHHE I[eJiei OCHOBHOro o0miero oopasoBaHus; cHOpMyIHpOBaHbBI
LIeJIY, 33J]a4l U OCHOBHBIE pe3yJbTaThl n3yueHus npeamera XMMUWUM Ha HECKOIBKHX yPOBHSAX — JIMYHOCTHOM, METANPEAMETHOM U TPEIMETHOM,
naercs o0Ias XapaKTepUCTHKa Kypca, €ro Mecra B y4eOHOM ILJIaHE, ONMCAaHbl LIEHHOCTHbIE OPUEHTHPHI COAepXaHUs ydeOHoro mpenmera. B
HOSICHUTENNBbHOM 3aIIMCKE YKa3aHbl TAK)KE€ OCHOBHBIE (DOPMBI 00pa30BaTEIBHOrO MIPOLIECCa, TEXHOJIOTUU 00yUEeHHUS.

2. «OCHOBHOE cofiepKaHUE», T/Ie MPEACTaBICHO U3y4aeMoe coJepKaHue, pa30uToe o reMaM. B KoHIIe KaX 101 TeMBbI IPUBEIEHBI METAIIPEIMETHBIE U
npeAMETHBIE Pe3ybTaThl 00y4yeHus. B KoHIle kaxkaoro kypca (8 u 9 kinacchl) MpUBeNeHbl TNYHOCTHBIC PE3YIbTAThI 00yYEHUSI.

3. «TemaTnueckoe MIaHUPOBAHUE», B KOTOPOM JaH MepeueHb TeM Kypca U YHMCIO Y4eOHBIX 4acOB,0TBOAMMBIX Ha M3yUEHUE KaKJ10M TEMBbI, yKa3aHBI
JIEMOHCTPALlMOHHBIE M J1a0OpaTOPHBIE OMBITHI, MPAKTUYECKHE U KOHTPOJbHBIE pabOThl MO Ka)/J0il TeMe — T.€. OTPa)KEHbl T€ MOMEHTBI, KOTOpPbIE
COCTaBJIOT cienuduky npenmera XMMU .

4. «KanennapHo-TeMaTHyecKoe MiIaHupoBaHue». B 1aHHOM pa3zene oTpaskeHbl:

» TeMma U TUI ypoKa B TEME;



0a30BbI€ NOHATHUS, U3yUYAaEMbIE HA YPOKE;

XapaKTepUCTHKa OCHOBHOI'O COJIepKaHus TeMbl (Ha ypoBHE popmupyemMbix Y'Y ]I);

OCHOBHBIE BU/IbI 1EATEILHOCTH U (hOPMBI pabOThI 00yUaIOIIMXCSI HA YPOKE;

TBOpYECKasi, HCCIIEI0BATEIbCKAs, IPOCKTHAS AEATEIbHOCTh 00yUYaloImuXCs;

(bOpMBI KOHTPOJIS HA YPOKE.

5. «Ilnanupyemble pe3ynbTaThl Y4eOHOM IEATEIbHOCTH», KOTOpPbIE MPEICTaBICHbI Ha 0a30BOM («YyUEHHUK HAYUUTCS») U TOBBIIIEHHOM («YYEHUK
MOJYYUT BO3MOXKHOCTh HAYYUTHCS») YPOBHSIX OCBOCHUS MaTepHalia OCHOBHOM LIKOJIbI 10 XUMHUHU.

6. «Y4eOHO-MeToANYECKOe M MaTepHalbHO-TEXHHUECKOe obecredeHne 00pa3oBaTEIbHOTO Mpolieccay, I JaeTcsl XapaKTepUCTHKa HEOOXOAMMBIX
CpEACTB 00yUYeHMs U y4eOHOro 000py10BaHuUs, 00ECIIEUNBAIOIUX PE3YJIbTATUBHOCTD MIPENOAABAHUS XUMUU B COBPEMEHHOM HIKOJIE.

K mporpamme npemiokeHo mecTb MPUII0KEeHUN:

1. Kputepuu olieHMBaHUs pa3IMUHbIX IPOBEPOUHBIX PalOT.

. Bunpl 3aganuii, GopMUPYIOLIMX YHUBEPCaAlIbHbIE yueOHble AeH CTBUS.

. [TamsaTka nis yaurens «Yemy yunts? Kak yunts? HYero oxxunars?»

. YHUBepcasbHble yueOHbIe AeHCTBUS, BHIIOIHIEMbIC YUAIMMUCS Ha ypOKax M0 U3y4eHUIO HOBOIO MaTepHala.

. 3ajlaHus 1711 OUEHKHU JOCTH)KEHUS IIAHUPYEMbIX IPEIMETHBIX PE3yIbTaTOB.

. MeranpenmeTtHble 3a1auu Ha (P OPMUPOBAHUE YHUBEPCAIbHBIX YU€OHBIX 1EHCTBUH.

. Texnonorunyeckas kapta ypoka, coorserctBytomero tpedosanusim @I'OC.

. OBILIAS XAPAKTEPUCTUKA ITPEJIMETA

XuMus, Kak O1Ha U3 OCHOBOIIOJAraloUxX o0nacTell ecTeCTBO3HAHUS, SBJIETCS HEOThEMJIEMON YacThio 00pa3oBaHMs MIKOJbHUKOB. IlIkonbHBIH Kype
XMMHH BKJIFOUAET 00beM XMMHUUECKUX 3HAHUN, HE0OXOAUMBIH [l GOPMUPOBAHUS B CO3HAHUU IIKOJIBHUKOB XUMHUYECKON KapTUHBI MUpa.

Xumuueckoe o0pa3oBaHNE HEOOXOAUMO TaKXKe JJIsl CO3JaHUS Y IIKOJbHUKA OTYETIMBBIX MPEICTABICHUN O POJIM XUMHH B PELUICHUH HKOJIOTMUYECKUX,
CBIPbEBBIX, SHEPIreTUYECKUX, MPOJOBOJIbCTBEHHBIX, MEIUIIMHCKUX Mpo0sieM denoBeuecTBa. Kpome Toro, onpeneiaeHHb 00beM XUMUYECKUX 3HAHUN
HEOOXOAMM Kak JUIsl IOBCEHEBHOM JKU3HM, TaK U Ul JESITEIbHOCTH BO BCEX 00JACTIX HAyKH, HAPOJHOIO XO3sHCTBA, B TOM YMCJIE HE CBA3AHHBIX C
XMMHEH HemocpencTBeHHO.M3yuas XMMHIO, ydalluecs y3HalOT O MaTepHalbHOM E€IMHCTBE BCEX BEIIECTB OKPY)KAIOIIErO0 MHUPA, 00YCIOBIEHHOCTH
CBOMCTB BEIIECTB MX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTH U INPENCKA3YEMOCTH XMMHMUYECKUX SBICHHUU. [103TOMY KaXKAblil 4YENIOBEK, KUBYILIUN B
MHpE BELIECTB, AODKEH MMETh OCHOBBI ()yHJAaMEHTAJIbHBIX 3HAaHUN MO XMMUHU (XUMHUYECKas CUMBOJMKA, XUMHUYECKUE MOHATHUS, (aKThl, OCHOBHBIE
3aKOHBI U TEOPUH), MIO3BOJIAIOIIME BHIPAOOTATh MPEACTaBICHUS O COCTABE BEIIECTB, UX CTPOECHUH, IPEBPAILEHHSIX, IPAKTUYECKOM HUCIO0JIb30BaH U, &
TaKXke 00 0NacHOCTH, KOTOPYIO OHU MOT'YT IPEACTABIIATh.

N3yueHue CBOWCTB BEUIECTB W MX INpEeBpallleHUui CIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOI'O MBILIJIEHMS, a IMpakTH4eckas paboTa ¢ BellecTBaMu
(;TaGopaTopHBIE OIBITBI) — TPYAOJIIOOWIO, aKKypaTHOCTH M coOpaHHOCcTH. Ha mpumepe Xxumum ydammecs MOMY4arOT MPEACTABICHHS O METOAax
IIO3HAHMSI, XapaKTEPHbIX JJIsl ECTECTBEHHBIX HAYK - KCIIEPUMEHTAIBHOM U TEOPETUY ECKOM.

IToaToMy B pabouell mporpaMme 110 XUMUU HAILIM OTPaK CHUE OCHOBHBIE COAEP/KATEIbHBIC JINHUU:

v/ BEIIECTBO — 3HAHUSI O COCTABE U CTPOCHHH BEIIECTB, HX BAXKHEUIINX QU3MIECKUX H XUMHUUCCKHX CBOMCTBAX, OMOIOTHYECKOM JICHCTBUH;
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v XUMHWYECKas PeaKiusi — 3HAHUS 00 YCIOBHAX, B KOTOPBIX MPOSBIIAIOTCI XMMUUYECKHE CBOUCTBA BELIECTB, CIIOCODAX YIPABICHUS XUMUUYECKHMU
IIPOLIECCAMU;

v\ [pUMEHEHHWE BEUIECTB — 3HAHUS M ONBIT MPAKTUYECKOW HEATENbHOCTH C BEHIECTBAMH, KOTOpble Hauboiee YacTo YIOTPEONSIOTCS B
IIOBCEITHEBHOM KU3HU, IINPOKO UCIOJb3YIOTCS B IIPOMBILIJIEHHOCTH, CEJIbCKOM X035 CTBE, Ha TPAHCIIOPTE;

v/ SI3BIK XHMHHM — CHCTEMA BAKHEHIIMX TIOHATHI XUMUH H TEPMUHOB, B KOTOPBIX OHU OIHCBHIBAIOTCS, HOMEHKIIATYPa HEOPraHUYECKHUX BEIECTB, T. €.
UX Ha3BaHUA (B TOM YMCIIE U TPUBUAJIbHbBIC), XUMUYECKHE (GOPMYJIBl U YPaBHEHHMS, a TaKXkKe I paBuJia nepeBojia MHGOpMAIMHU ¢ €CTECTBEHHOIO S3bIKa
Ha SI3BIK XUMUU U 00paTHO.

ITockobKYy OCHOBHBIE COJIEp)KATENIbHBIEC JIMHUU IIKOJIBHOIO Kypca XMMHUM TECHO IMEPEIJIETEHbl, B IPOrpaMMe COAEpkKaHUE IMPEACTaBIECHO HE IO
JWHUSIM, a 10 pa3fenaM: «OCHOBHbIE MOHATUS XUMHH (YPOBEHb aTOMHO-MOJIEKYJIIPHBIX IIPEACTaBIeHUN )», «Ilepuoanueckuil 3aKoH U epuondecKas
cucreMa xumuueckux 3inemeHToB Jl. . MenneneeBa. CtpoeHue BeuiecTsa», « MHOrooopasue XMuMHUUECKUX peakiui», « MHOrooopasue BEmecTB».
Kypc xumunu 8 knacca u3ydaercs B ABa 3Tala.

v' TlepBblii 3Tall — XUMHS B CTATHKE, HA KOTOPOM PacCMaTPHUBAIOTCS COCTAB M CTPOEHHE aToMa M BellecTBa. Ero OCHOBY COCTaBISIIOT CBEAEHHS O
XMMUYECKOM 3JIeMEHTE U (OpMax ero CylecTBOBaHHs — aTOMax, U30TOMaxX, HOHAX, IPOCTHIX BEIIECTBaX U X BaKHEHIUX CO-

eIMHEHUAX (OKCHJAX U JPYT'HX OMHAaPHBIX COCIMHEHUSX, KUCIOTaX , OCHOBAHUAX M COJISIX), CTPOCHUH BELIECTBA (TUMOJOIMM XMMUYECKUX CBS3€H U
BUJIaX KPUCTAJUINYECKUX PELIETOK).

v' Bropoil stam — XUMUS B JUHAMHUKE, HA KOTOPOM YYallMecs 3HAKOMATCS C XMMHYECKHMH PEAKIUSAMHU Kak (QYHKIMEH cOCTaBa W CTPOCHUS
YYacCTBYIOLIMX B XMMHUYECKUX MPEBPAILCHUAX BEIIECTB U UX Kiaccupukanuu. CBONCTBA KUCIOT, OCHOBAHUN U COJIeH cpa3y pacCMaTpUBAIOTCS B CBETE
TEOpUU DJIEKTPOIUTUYECKOW auccouuanuu. Kpome 3TOro, cBOHCTBAa KHMCIOT M COJEH XapaKTepU3yHOTCA TAaKXKE B CBETE€ OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX IIPOL[ECCOB.

B kxypce 9 kmacca BHauyame 000O0IIalOTCs 3HAHMSA YYalIUMXCs MO Kypcy 8 Kiacca, amoeo3oM KOTOporo siBisercs llepmoguueckuii 3akoH u
[lepuonnueckas cucrema xumuueckux snemeHtoB J[. M. MenneneeBa. Kpome Ttoro, o6oOmiarorcsi cCBEJeHHMs O XMMHMUYECKHX peaK ILUAX M HX
KJacCU(UKAUU — 3HAHUS 00 YCIOBHUSIX, B KOTOPBIX MPOSBISAIOTCS XMMHUYECKHE CBOWCTBA BEIIECTB, M CHOCO0AX YNpaBICHHUS XUMUYECKUMHU
mporeccaMu. 3aTeM paccMaTpUBAIOTCA O0IMEe CBOMCTBA METAJIOB U HeMeTalioB. [IpuBoaaTCS CBOMCTBA LIENOYHBIX U HIEJIOYHO3EMEIbHBIX METAJIIOB
U TaJOreHoB (NMpOCTHIX BEUIECTB W COEOUHEHMI), Kak HauOoyee SpPKUX MPENCTaBUTENEH H3THUX KJACCOB 3JIEMEHTOB, M MX CpaBHUTENIbHas
XapakTepucTuka. B kypce noapobHo paccmatpu-

BalOTCS COCTaB, CTPOEHHUE, CBOMCTBA, MOJY4YEHHE U IMPUMEHEHHUE OTHENIbHBIX, BaXXHBIX B XO3SMICTBEHHOM OTHOLIEHMM BEILECTB, O0OPa30BaHHBIX
3JIeMeHTaMH 2—3-TO N1ePHOI0B.

2. MECTO ITPEIMETA B YYEBHOM I1JIAHE

OcobeHHoCTH coflepKaHusl Kypca « XUMUS SBISIOTCS TJIaBHOW MPUYMHONW TOTO, YTO B Oa3MCHOM yuyeOHOM (00pa3oBaTEIbHOM) MJIaHE STOT MPEAMET
HOSBIIAETCA TOCIEJIHUM B pSAY €CTECTBEHHOHAYYHBIX IUCLMIUIMH, MOCKOJBKY MAJISi €r0 OCBOEHHUS IIKOJbHUKU JOJDKHBI 00/aJaTh HE TOJBKO
OIIpENIETICHHBIM 3aI1acoOM IIPEIBAPUTEIBHBIX €CTECTBEHHOHAYYHBIX 3HAHUH, HO M JOCTATOYHO XOPOILO Pa3BUTHIM a0CTPAKTHBIM MBIIUIEHUEM.



Pabouas mporpamma Kypca XUMHUH JJi1 OCHOBHOM ILIKOJIBI pa3paboTaHa C y4yeTOM IepBOHAuYaJbHBIX IPENCTaBICHUN O MUPE BEIIECTB, MOIy4EHHBIX
yyallMMHCSl B Ha4aJbHOM WIKOJE MPU HU3YUEHHUU OKPYXKAIOUIEro MHpa, U MEXKIPEAMETHBIX cBsi3eil ¢ kypcamu ¢usuku (7 kiacc), ouonoruu (5-7
KJIacChl), Teorpaduu (6 Kjiacc) ¥ MaTEMaTUKH.

[Ipeanaraemas nmporpamma, XoTs U1 HOCUT OOILEKYJIbTYpPHBIN XapakTep M HE CTaBUT 3aJady Npo(ecCHOHAIbHONW MOATOTOBKM O0YyYaroIMXCs, TEM He
MeHee, I03BOJIET UM ONPENEIUTHCS ¢ BEIOOpOM mpoduiist 00ydeHus B crapiiell mkoisie. B coorBeTcTBUM ¢ 0a3MCHBIM y4eOHBIM IIJIAHOM Ha M3YUYCHHE
xuMuu B 8 M 9 Kj1acce OTBOJMTCS MO 2 yaca B Heaes10, 68 yacoB B roj, mpy HOPMAaTUBHOW MPOIOHKUTEIBHOCTH yueOHOro roaa B 34 y4deOHbIC
Henenu. Takum oOpa3om, Bpems, BbieseMoe paboueil mporpaMMmoii Ha u3yueHue XuMuu B 8-9 kiaccax, coctanisieT 136 yacos.

ConeprkaHre U3y4aeMoro 1o NporpaMMe MaTeprasia COCTOUT U3 ABYX YacTeH:

v/ mepBas — HHBapUAHTHAsSI YaCTh, KOTOPAs TOJHOCTHIO BKIIOYAET B ce0sl COJIEpIKaHKe MPUMEPHOit riporpamme no xumuu (102 gaca),

v/ BTOpast 4aCTh — BapUATHBHAsL, OHA MCIIOIB30BAHA ISl YBEJIUYCHUs YMCIIa YaCOB HA W3yYeHUE WHBApHaHTHOW uactu (34 yaca): pabGovas mporpamma
Oosee yeM B JBa pa3a yBEJIMUYUBAET BpeMs, OTBEJEHHOE NPUMEPHOM MporpaMMoil Ha u3ydeHue paszzena «MHorooOpa3ue BewmwecTB» (Kypc Xumuu 9
Kjacca). 9To 00bsCHAETCS HEOOXOIMMOCTBIO OCHOBATEILHO OTPab0oTaTh BaXKHEHIINE TEOPETUYECKHE MOJ0XKEHHUs Kypca XMMUU OCHOBHOMW INIKOJIBI Ha
6oratoM (aKkTOJOrMUECKOM MaTepHaie XUMHUH 3JIEMEHTOB U 00Pa30BaHHBIX MU BEIECTB.

IEJIA Y 3AJTAYU KYPCA XUMHWHU OCHOBHOM IIIKOJIBI

OcHoBHOe 00111ee 00pa3zoBaHue — BTOpas CTymneHb o0miero oopazoanus. OqHON W3 BaXKHEHIIINX 3a/1a4 ATOTO 3Tara SBJSIETCS MOArOTOBKA
o0yyaronuxcs K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOODPY JKM3HEHHOI0 U mpodeccruoHaabHoro nytu. Odydaronmecs J0HKHBI HAYYUThCS
CaMOCTOATCIBbHO CTaBHUTDh LCJIN U ONIPCACIIATh IIYTH UX JOCTHIKCHUS, HCIIOJIb30BATh HpI/IO6pCTeHH]':>Il>'I B IIKOJIC OIIBIT ACATCIIBHOCTH B peaanOﬁ KH3HU,
3a paMKaM# y4eOHOTo mporiecca.

I';1aBHBIE eI OCHOBHOIO 00111er0 00pa30BaHMSA

1) bopmupoBaHUe 1IEJIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAaHHOT'O Ha MPUOOPETEHHBIX 3HAHUIX, YMEHUAX U CIIOCO0aX JeSTENbHOCTH;

2) npuoOpeTeHue onbiTa pa3HOOOpa3HON EATENbHOCTH, I03HAHUS U CAMOIIO3HAHUS;

3) moAroTOBKA K OCYILECTBICHUIO OCO3HAHHOI'O BHIOOpA MHANBUIyaJIbHOW 00pa3oBaTEIbHON MM IPO(eCCHOHAIBHOM TPaeKTOPUH.

Bonbioii Bkaax B JOCTHXKEHHU E TJIABHBIX 11€J1€ OCHOBHOI'O 001IEro 00pa30BaHMsI BHOCUT U3yUyEHHE XUMUH, KOTOPOE NPU3BaHO 00ECIEUUTh PEIIEHUE

craenyomux eJIeu:

1) popMupoBaHue CUCTEMbI XUMUYECKMX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHO-HayYHOH KapTHHBI MUPA;

2) pa3BUTHE JUUYHOCTH 00y4arOMUXCsl, POPMUPOBAHUE Y HUX T'YMAaHUCTUYECKUX OTHOIIEHUN M SKOJIOTMYECKH 11€J1IECO00Pa3HOro NOBEIEHUS B OBITY U

TPYIOBOM JIESITENbHOCTH;

3) BeIpabOTKa MOHUMaHUS OOLIECTBEHHON MOTPEOHOCTH B Pa3BUTHH XUMUH, a TaKKe (JOPMUPOBAHNE OTHOIIECHUS K XMMHUU KaK K BO3MOXKHOM 001acTu
OyylIel MpaKTUYECKOU AesTeIbHOCTH,



4) popmupoBaHue yMeHHs 0€30MMACHOT0 0O PAIIEHHUS C BEIIECTBAMH, UCIOJIb3yEMBIMU B MTOBCETHEBHOM KU3HH.

OCHOBHEIE 3agayviu HU3Yy4YCHHA XMMHUU B LIKOJIC:

v’ ¢hopmupogamp y o0yuaromuxcs yMEHUs BUAETh M IIOHMMATh HEHHOCTh 00pa3oBaHus, 3HAUMMOCTh XUMHUYECKOTO 3HAHUS [JIsl KaXKI0r0 Y€EI0BeKa
HE3aBHCHUMO OT €ro npoQecCHOHATBHON JCSITeIbHOCTH;

V' ¢bopmupo8ampb npeacTaBIeH s O XUMHYECKON COCTABIIAIOIIEN €CTECTBEHHOHAYYHON KAPTHHBI MUPA; YMEHHUS OOBICHATH 00BEKTHI M ITPOIIECCHI
OKPY)KaIOHIeﬁ HeﬁCTBHTeHBHOCTH, HCIIOJIB3YA OJId 3TOIr0 XUMHUYCCKUE 3HAHNA

v’ osradegsampb MeTOIaMU HayYHOIO TO3HAHUS ISl O0BACHEHHUS XMMUYECKHUX SIBJICHUN U

CBOWCTB BCHICCTB, OICHKH! POJIK XUMHHU B PA3BUTHU COBPEMCHHBIX TEXHOJIOTHH U MOJIYYCHHNU HOBBIX MATCPUATIOB,

v eocriumbieamsb Y6C)KI[€HHOCTL B IO3UTUBHOU pojin XUMUHU B J KU3HU COBPECMCHHOT'O O6H_[€CTBa, HCO6XOI[I/IMOCTI/I T'paMOTHOI'0O OTHOLICHUSA K
CBOEMY 3JIOPOBBIO U OKPYKAIOMIEeH Cpejie;

v [PUMEHSIMb NOJTyYeHHbIE 3HAHUH J1J1st 0€30MaCHOr0 MCIIOJIB30BAHUS BEIIECTB M MATEPHAJIOB B OBITY, CEILCKOM XO3sHCTBE U Ha TIPOM3BOJICTBE,
PCHICHUA MTPAKTUYCCKUX 3a1a4 B HOBCGI[HGBHOﬁ JKU3HU, IPEAYITPCIKACHUA HBHGHHﬁ, HaHOCAIIUX BPCA 3J0POBBIO YCIIOBCKA U oxpymammeﬁ cpeac;

4 pa36USamb MMO3HABATCIIbHBIC MHTCPCCHI, UHTCIINICKTYAJIbHBIC U TBOPYCCKHUC crocodHOCTH ydamuxcs B IpouecCce N3yuCHus MU XUMUY EeCKOU
HAyKHU U €€ BKJIaJa B COBPEMEHHBIM HAYYHO-TEXHUYECKHUN ITPOrpecc;

v’ ghopmuposamb BaxkHENIIKE JIOTHIECKUX ONepauii MbIILIEH s (aHaIu3, CHHTE3, 00001eHIE, KOHKPETU3AIINS, CPABHEHHE U JIP.) B TIPOLIECCE
MIO3HAHUS CHCTEMbI BAKHEUIIIMX TIOHSTHI, 3aKOHOB U TEOPUH O COCTaBE, CTPOCHHH U CBOMCTBaX XUMHUECKUX BEIICCTB;

v Oel'laaeeamb KJIFOYE€BBIMHU KOMIICTCHIIUSIMHU (y‘{e6HO-HO3HaBaT€HBHLIMI/I, I/IH(i)OpMaIII/IOHHI)IMI/I, IIE€HHOCTHO-CMBICJIOBBIMU, KOMMyHI/IKaTI/IBHI)IMI/I).

PE3YJIBTATBI OCBOEHHSI OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBbBI
OCHOBHOI'O OBHIET'O OBPA30BAHMUA 110 XUMHUHN

[Tpu u3y4eHnr XUMHUH B OCHOBHOM IIIKOJIE 00EeCIeYnBaETCs JOCTHKEHHUE JIMYHOCTHBIX, METAIIPEMETHBIX U MTPEIMETHBIX Pe3yIbTaTOB.
JIMYHOCTHBIE:

1. B IeHHOCTHO-OpUEHTAITMOHHOM cdepe:

v BOCIHTaHWE YyBCTBA TOPIOCTH 38 POCCHICKYIO XHMHUYECKYIO HayKy, T'YMaHU3Ma, TO3UTUBHOTO OTHOILIEHHUS K TPYIY, [eJIeyCTPEMIIEHHOCTH;
v (opMHUpOBaHKE [[EHHOCTH 3I0POBOr0 U 6€30MacHOro 00pasa JKU3HH; YCBOCHUE MTPABHJI HHINBUIYAILHOTO M KOJUIEKTHBHOTO 0€30MaCHOr0
MOBE/ICHUS B UPE3BBIYANHBIX CUTYALUSIX, YTPOKAIOIINX KU3HH U 3J0POBBIO JIFOJIEH;

v (popMHUpOBaHHE IKOJOTMIECKOTO MBILIIEHUS: YMEHUS OL[EHUBATH CBOKO JEATEILHOCTh M TIOCTYIIKU JPYTHX JIFOJEH C TOYKH 3PEHUS COXPAHEHUSI
OKPY’KaloIllel Cpe/pl - rapaHTa )KU3HU U OJaronoayyus jaojaen Ha 3emie.

2. B tpynoBoii chepe:

v BOCIIUTaHUE FOTOBHOCTH K OCO3HAHHOMY BEIOOPY JajbHEW e 00pa3oBaTeNbHON TPAEKTOPUH.

3. B mo3HaBaTenbHON (KOTHUTUBHOM, MHTEIIEKTYaIbHOM) chepe:

v' (hopMHpOBaHKE YMEHHS YIIPABISTH CBOCH MMO3HABATEIILHON ESTEILHOCTBIO;



v/ pasBuTHE COOCTBEHHOIrO IEJOCTHOIO MEPOBO33PEHH S, TOTPEOHOCTH ¥ TOTOBHOCTH K CaMOOOPa30BaHMIO, B TOM YHCIIE U B PAMKAX
CaMOCTOSTEIILHOMN JACSITEIHHOCTH BHE IIKOJIBL;

v (OpMHUpOBAHHE OCHOB YKOJOTHYECKOM KyJIbTYPhl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO SKOJOTHUECKOTO M bILIIEHHS, PA3BUTHE OIBITA
HKOJIOTUYECKU OPHEHTHPOBAHHON pedIeKCHBHO-OLIEHOYHON U TPAKTHYECKON AEATEIbHOCTH B )KU3HEHHBIX CUTYallUsX.

MeTanpeameTHble:

v HCIOJIb30BaHUE YMEHHI M HABBIKOB Pa3JIMUHBIX BUIOB [TO3HABATENBHOM JEITENILHOCTH, IPUMEHEHNE OCHOBHBIX METOIOB MTO3HAHUS (CHCTEMHO-
nH()OPMAITMOHHBIN aHAJIN3, MOJICIIMPOBAHNUE) JIJIS1 U3YUEHUS PA3JIMIHBIX CTOPOH OKPYKAIOIIEH NeCTBUTEIBHOCTH;

v HCIIOJIb30BAHUE OCHOBHBIX MHTEIUIEKTYAILHBIX ONEpaiuii: popMyIMpOBaHUE THIIOTES, aHAIM3 U CHHTE3, CPaBHEHHE, 000OIIEHHE,
CHCTEMaTHU3allMsl, BBISBJICHUE IPUUYNHHO-CIIEICTBEHHBIX CBS3EH, IOMCK aHAJIOIOB;

v\ yMeHHWE reHepHPOBATh UIEH U ONPENEIATH CPEACTBA, HEOOXOIUMBIE JUIS MX PEAT3alliHM;

v yMeHHE ONpEAENATh IeIU U 3a1aui JeTeIbHOCTH, BRIOMPATh CPEACTBA PEATM3ALIUM 1€ M IPUMEHSIThL UX Ha IPAKTHKE;,

v UCHOJIb30BaHKE Pa3JIMUHBIX KCTOYHUKOB IS ITOJYYEHHsT XUMUYECKOW HH(OPMAIIHH.

IIpeameTrHbIe:

1. B mo3naBarenpHOU cdepe:

v/ 3HaHuWe onpeJeleHUi N3yYEHHBIX NOHATUN: YMEHUE ONMUCHIBATH JEMOHCTPAIIMOHHEBIE M CAMOCTOSTENLHO IPOBEJEHHBIE XUMUYECKUE
AKCIEPUMEHTHI, UCTIOB3YS AJISl 3TOTO POIHOM SI3bIK U S3BIK XUMUU;

v\ yMeHHe pa3MyaTh U3y4eHHBIE KJIACChl HEOPIraHUYECKUX COCTUHEHHA, IIPOCTHIE M CIOKHBIE

BELIECTBA, XUMUUECKUE PEAKI[UHU, OKCHIBATH UX;

v yMeHHeE KIacCUPUIMPOBATh U3YUYEHHBIE OOBEKTHI U SBJICHUS;

v CIOCOOHOCTH J€1aTh BBHIBOBI U YMO3AKIIIOUEHHS U3 HAOIIOIEHNH, N3yU€EHHBIX XU MUYECKHX 3aKOHOMEPHOCTEN, TPOTHO3MPOBATH CBOWCTBA
HEU3YYEHHBIX BEI[ECTB M0 AaHAJIOTUHU CO CBOWCTBAMH M3yUCHHBIX;

v\ yMeHHE CTPYKTYpPHPOBATh U3yYEHHBIA MaTEpUal i XUMHYECKYIO HH()OPMALIUIO, OIYUYEHHYIO U3 IPYTHX HCTOUHUKOB;

v\ yMeHHE MOJEIMPOBATh CTPOECHHE aTOMOB DJIEMEHTOB 1-3 MEPUOI0B, CTPOEHUE MIPOCTHIX MOJIEKYT;

2. B 11eHHOCTHO-OpPHEHTAIMOHHOM cdepe:

v\ yMeHHE aHaJIM3UPOBATh M OLEHUBATH [IOCIEACTBUS I OKPYXKAIOLIEH Cpeibl OBITOBOM U MPOU3BOACTBEHHON JEATENLHOCTH YEI0BEKA, CBA3aHHON
C mepepabOoTKOI BEIIECTB;

3. B Tpynogoii chepe:

v (OopMHUpOBaHKE HABBIKOB MIPOBOJUTH XUMUYECKHI SKCIIEPUMEHT;

4. B cihepe Oe3onmacHOCTH )KU3HEACITEILHOCTH:

v yMeHHWe pa3nyarh OlacHbIe U 6€30IaCHbIE BEIECTBA;

v\ yMeHHEe OKa3bIBaTh HEPBYIO IIOMOIIIb IIPH OTPABIICHHSAX, 0’KOTaX U JPYyrUX TpaBMaXx, CBS3aHHBIX C BELIECTBAMHU M JJa00PaTOPHBIM 000PYI0BAHHEM.

ONMCAHME NEHHOCTHBIX OPUEHTHPOB COJEPKAHWS YYEBHOI' O IIPEIMETA



VYueOHblil penMeT «XuMus», B COiepKaHUHM KOTOPOro I'JIaBHBIMU KOMIIOHEHTAaMU SIBJISIFOTCS

Hay4yHbIE 3HAHUS U HAy4YHbIE METO/1bI IO3HAHUS, TO3BOJIAET IPOOYKIATh y yUaIIUXCsl SMOLIMOHAIBHO -1IEeHHOCTHOE OTHOIIIEHUE K U3y4aeMOMY
matepuaiy. B pesynbrare yueGHOro mporecca co3garoTcs yciaoBUs A GOPMUPOBAHUS cHUCTeMbI IieHHocTel. [To3HaBaTenbHas GyHKINSA yueOHOTO
npenMera « XMMHUs» 3aKII0YaeTcs B CIIOCOOHOCTH €ro CO/lep)KaHus pa3BUBATh LIEHHOCTHBIC KAUeCTBA Y YYalUXCsl.

[To3HaBaTenbHBIE IEHHOCTH:

OMmMHoweHue K.

v\ XUMHYECKHM 3HAHHSIM KaK OJJHOMY U3 KOMITOHEHTOB KYJIbTYPbI Y€IOBEKa HAPSLY C IPYTHMH €CTECTBEHHOHAYYHBIMU 3HAHUSIMI;

v’ OKpYXKaloleMy MHPY KaKk MUPY BEIIECTB U MIPOMCXO/IANIMX C HUMHU SIBJICHHI;

v/ [03HABATENBHOW JIeITENbHOCTH (KaK TEOPETHIECKOM, TaK U SKCIIEPUMEHTAIBHON) KaK HCTOYHHUKY 3HAHHIA;

rnoHUMaHue:

v 00BEKTHBHOCTH H JIOCTOBEPHOCTH 3HAHHIA O BENIECTBAX U MTPOUCXOIAIINX C HUMH SIBICHUSAX;

v’ CIOXHOCTH M 6ECKOHEYHOCTH Mpolecca MOo3HaHus (Ha IprMepe HCTOPHH XUMHIECKUX OTKPBITHIA);

v/ [elCTBHS 3aKOHOB IIPHPOJIBI U HEOOXOAUMOCTH HX y4eTa BO BCeX cepax IesTebHOCTH YEI0BeKa;

v/ 3HAYeHUsI XUMHUYCCKUX 3HAHUI JUTsl PEUICHHUS TI00aIbHBIX MPOOIIeM YeoBevecTBa (IHEPreTUYECKOM, ChIPhEBOM, IPOIOBOIBCTBEHHOM, 3/I0POBbS U
JIOJITOJIETUS YENIOBEKA, TEXHOJIOTHYECKUX aBapHil, IN100aIbHOM 3KOJIOTUU U JIp.).

IlennocTu Tpyna u 6biTa:

v' OTHOIIEHHUE K TPYIAOBOM JAEATEILHOCTH KaK €CTECTBEHHON (PU3MUCCKON M MHTEIUICKTYaIbHOM MOTPEOHOCTH, TPYIy KaK TBOPUYECKOM e TEIbHOCTH,
MO3BOJIAIOILEH PUMEHATh 3HAaHUS HA IPAKTHKE;

v/ CcOXpaHEHHeE W MOJIepKaHie COOCTBEHHOTO 3I0POBbS U 3[0POBbS OKPYKAIOIINX, B TOM YHCIIC OPraHU3allns MUTAHKS C YYETOM COCTaBa
DHEPreTUYECKON LIEHHOCTHU TUIIH;

v’ cobJroIeH e TTpaBriI 6€30MaCHOrO UCIIOIH30BaHMUS BEIIECTB (JIEKApCTBEHHBIX MPEMapaToB, CPEACTB OBITOBON XMMUHM, TECTHIIUIOB, TOPIOYE -
CMa304YHbIX MaTEpUAJIOB U Jp.) B TOBCEAHEBHOMN KU3HHU;

v/ 0CO3HAHHWE JOCTHKECHUS JIMIHOTO yCIIexXa B TPYIOBOU JEATEILHOCTH 33 CYET COOCTBEHHON KOMITETEHTHOCTH B COOTBETCTBHHU C CONUATBHBIMH
CTaHJapTaMH U MOCIENYIOUIMM COLMAIIbHBIM O100PEHUEM TOCTHKEHUN HAYKH XUMHUHU U XMMHUYECKOI0 TP OM3BOACTBA JJIsl pa3BUTHUSI COBPEMEHHOI0
ob1ecTsa.

HpaBcTBeHHBbIC IEHHOCTH:

v’ oTHOIIeHHe K cebe (0co3HaHUE COOCTBEHHOTO JOCTOMHCTBA, YyBCTBO OOMIECTBEHHOrO 0JIra, JUCIUIIMHA POBAHHOCTh, Y€CTHOCTD U
IPaBIUBOCTb, IPOCTOTA U CKPOMHOCTb, HETEPIIUMOCTh K HECIIPABEIMBOCTH,, IPU3HAHUE HEOOXOAUMOCTH CaMOCOBEPILIEHCTBOBAHMS);

v’ OTHOIIEHHUE K APYTUM JIFOISM (TYMaHU3M, B3aHMHOE YBa)KCHHE MEXTY JIFOIbMH, TOBAPHUIIIECKAst B3aUMOIOMOIIb U TPeOOBATEIbHOCTS,
KOJUIEKTHUBHU3M, 3200Ta O JIPYTUX JIOASX);

v oTHoOIIeHHUE K mpHupojie (OepekHOe OTHOIIEHHE K €¢ OOTraTCTBY, HETEPIUMOCTh K HAPYIICHHSIM 3KOJIOTHIECKHX HOPM M TPeOOBaHHUH,
HKOJIOTUYECKU IPAMOTHOE OTHOLIEHHE K COXPaHEHUIO ruaApocdepbl, aTMOCc(epbl, MOUYBBI, OMOCEPbI, YETOBEUECKOr0 OpraHru3Ma; OlleHKa J1eHCTBH 5
BOIIPEKH 3aKOHAM IPUPOJIbI, IPUBOAIIETO K BOSHUKHOBEHUIO II100aJIbHBIX MPOOIEM);



v IOHHMaHue HEOOXOAMMOCTH YBAKUTEIBHOTO OTHOIIEHUS K JOCTHKEHMAM OTEYECTBEHHOM HAYKHU, U CCIEN0BATENLCKOM 1A TEIBHOCTH POCCUUCKHUX
YYEHBIX-XUMHUKOB (MTATPUOTHYECKUE TUYBCTBA).

KoMMyHUKATHBHBIE IEHHOCTH:

v OTHOILIEHHE K HOPMaM sI3bIKa (€CTECTBEHHOI'O M XMMHUUYECKOI0) B Pa3JIMUHbIX HCTOYHHUKAX HH(popMmanuu (urepatypa, CMU, UnTepreT u ap.);

v NIOHHMaHHWe HEOOXOAMMOCTH MPUHATHS PA3IMYHBIX CPEICTB M IIPHEMOB KOMM YHUKAIIUH;

V' [OHUMaHWE HEOOXOAMMOCTH MOAYUYEHHs HHPOPMAIIMU U3 Pa3JIMYHBIX KCTOYHHKOB, €€ KPUTHIECKOW OIEHKH, TIOJIHOIO MM KPaTKoro (B
3aBUCUMOCTH OT I[€JTH ) U3JI0KEHUS;

v [OHUMaHWE BaXKHOCTH BEIEHMs JUAajIora JJis BhIABJIEHHUS Pa3HbIX TOUEK 3PEHHS Ha PACCMATPUBAEMYIO HH(POPMAIIHMIO; BBIPAXKEHHUS JINUHBIX OL[EHOK
U CY>KJICHUH; TPUHSATHUS BBIBOAA, KOTOPBIA (POpMUPYETCS B MPOIECCe KOMMYHUKAIUU.

JcTeTHYeCKHEe HEHHOCTH:

v 103UMUBHOE 4y8CMBEHHO-UEHHOCMHOE OMHOWEHUE K: K OKpYyXKaroueMy MUpy (KpacoTa, COBEPIIEHCTBO M TAPMOHHUS OKPYKAIOLIEH
IPUPOJBI U KOCMOCA B I[€JI0M); IPHPOAHOMY MUPY BEILIECTB M UX MPEBPAIICHHI ); BBIMOJIHEHUIO YIeOHBIX 3a7a4 KaK K IPoLIeccy, JOCTABISIOIEMY
ICTETUYECKOE YAOBOJIBCTBHE (KPAaCUBOE, U3SAIIHOE PEIIEHUE UITH 10KAa3aTeNbCTBO, IPOCTOTA, B OCHOBE KOTOPOH JIEKUT FrapMOHUS);

v IOHHMaHue HEOOXOAMMOCTH M300PaKEHUS HCTHHBI, HAYYHBIX 3HAHWH B UyBCTBEHHOM (opMe (HanpuMep, B IIPOU3BEICHUSIX UCKYCCTBA,
MOCBSIIIIEHHBIX HAYYHBIM OTKPBITHIM, YIE€HBIM, BEIIECTBAM M UX MPEBPAIICHUSM).

OO0mue BocnuTaTeIbHbIE 321241 YPOKA HA NPeIMETHOM YPOBHE

1) BocmuTaHuEe OTBETCTBEHHOI'O U OEPEXHOr0 OTHOIIEHHS K OKPY)KAIOLIEeH cpere;

OBJIJICHHE SKOCHCTEMHOH MO3HABATEILHOM MOZEIIBIO U €€ IPUMEHEHHE B LIENISX IPOrHO3a SKOJIOIMUECKUX PUCKOB JJIS 3[J0pOBbS JIIOJIEH,
0€30I1aCHOCTH JKU3HU, Ka4eCTBA OKPYKAIOLIEH Cpebl;

2) ¢hopMupOBaHHE OCHOB 3KOJIOTUYECKOM IPaMOTHOCTH:

®OPMbI OPTAHM3ALIMU OBPA30OBATEJIBHOI'O ITPOLIECCA

OcHOBHOH (opMoOIi opraHu3anuy y4eOHOro polecca BIseTcs ypoK B paMKax KJIACCHO-yPOYHOH cucTeMbl. B kauecTBe 10IOIHUTENBHBIX (HOpM
UCIIOJIb3YETCS CUCTEMA KOHCYJIbTALlMOHHON NOJAEPHKKHU, TONOJHUTEIBHBIX HHANBUAYAIbHbBIX 3aHATUH, CAMOCTOATEIbHAS paboTa yJaluxcs ¢
UCIOJIb30BaHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOT U, BHEYPOUHAS JI€ATEIbHOCTD 110 MPEAMETY.

OO6mmue Gpopmbl OpraHu3anuu 00y4eHus: UHAUBUIyabHAasl, TapHas, TPYIIOBasi, KOJJICKTUBHAsS, (POHTAIbHAS, KOTOPbIE PEaTH3yIOTCs Ha YPOKE, B
IIPOEKTHO-UCCIIEeI0BATENBCKOM paboTe, Ha ceMUHApaX, KOH(PEPEHIUAX, SKCKYPCHUX, TP MPOBEIECHUH TaOOPATOPHBIX OMBITOB U MPAKTUYECKUX PadoT,
HAa 3aHATHUSX AJIEKTUBHBIX U CHELKYpPCOB U T.1.

Tunel ypoKoB: YpOKH «OTKPBITHS» HOBOTO 3HAHUS; YPOKU OTPaOOTKU yMEHUH U pediekcrun; ypoKu 00LeMEeTOA0J0rMUE€CKON HapaBJICHHOCTH; YPOKHU
Pa3BUBAIOILErO KOHTPOJIS.



@DopMbl OpraHu3aluy yueOHO-1CCIIe10BAaTEIbCKON AESTEIbHOCTH HA YUEOHBIX 3aHATUAX: YPOK-UCCIIEJ0OBaHUE, YPOK-1a00paTopusi, ypOK-TBOPU ECKHIM
OTYET, YPOK U300peTaTeNbCTBA, YPOK -3aIllUTa HUCCIIEI0BATENbCKUX IPOEKTOB, YPOK-3KCIEpTU3a, ypok «IlaTeHT Ha OTKPBITHEY, YPOK OTKPBITHIX
MBICJIEH, yU€OHBIN IKCIIEPUMEHT, IOMAIlIHEE 3aJaHUE UCCIIEI0BATENbCKOI0 XapaKTepa.

TEXHOJIOI'MA OBYYEHMA

DopMHUPOBAHUIO HEOOXOAMMBIX KJIFOUEBBIX KOMIIETEHIIHI CIOCOOCTBYET UCIIOIb30BAaHUE
COBpPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI UK 3JIEMEHTOB 3THX TEXHOJOTHIl:
TEXHOJIOTHH MPOOJIEMHOI0 00yUEeHUSs;
TEXHOJIOTHsI 00y4eHHsI Ha IPUMeEpPEe KOHKPETHBIX CHUTYaIluii;
TEXHOJIOTMsI pa3BUBAIOLIEr0 00YUYEHMUS;
texHosorust PKMUYII (pa3BuTHst KpUTHYECKOTO MBIILIJIEHUS YE€PE3 UTEHUE U [THChbMO);
TEXHOJIOTHsI IPOEKTHON U MCCIIEA0BATEIbCKON JEATEIbHOCTH yUaIluXCs;
HUKT-rexnomorum;
JAMT-TexHonorus (AMJaKTUYECKas MHOTOMEpHasi TEXHOJIOTUs);
[Ie1aroruka CoTpyIHU4ECTBA;
TEXHOJIOTMH JUCKYCCHM U AMAIOrOBbIE TEXHOJIOTUH;
TEXHOJIOTMsI pa3BUBAIOLIMX HCCienoBaTenbckux 3a1a4 (TPU3);
3I0pOBbECOEPEraoI e TEXHOJIOTUH;
TEXHOJIOTMH UHANBUYAIbHOTO 00yUeHHS;
TEXHOJIOTHsI TPYNIIOBOr0 00yYeHHUS;
TEXHOJIOTMH HHTEIPUPOBAHHOTO 00yUEHMUS;
TEXHOJIOT s pa3HOYPOBHEBOI'O 00Y4ECHHUS;
TEXHOJIOTHsI UTPOBOT0 00yUYeHUS
TpaJlMLINOHHbIE 00Pa30BATEIbHBIEC TEXHOJIOTUU
Jpyrue, KOTOpbIe Iearor CYNTaeT 1eJ1IecO00Pa3HbIM IPUMEHATh B CBOEH paboTe.
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MEXAHU3MbI ®OPMUPOBAHUSA YHUBEPCAJIbHBIX YUEBHBIX JEUCTBUI

YHuBepcaibHble yueOHbIE 1eUCTBUS (POPMUPYIOTCS B paMKaX y4yeOHBIX IPEAMETOB, B TOM uncie U npeamera XMMUS. Mexanuzmbl ux
(bopMHpOBaHUS 3aJI0KEHBI B YETHIPEX METAIIPEIMETHBIX ITPOrPaMMaXx, BKIIOYEHHBIX B IPOrpaMMy 00pa30BaTEIbHOIO YUPEKICHUS:

1. Ilporpamma «@opMUpOBaHNUE YHUBEPCAIbHBIX YU€OHBIX 1€ CTBUNY;

2. Ilporpamma «®@opmupoBanure MKT -KOMIIETEHTHOCTH 00Y4YarO X CS;

3. Ilporpamma «OCHOBBI y4eOHO-MCCIIEN0BATENBCKON U MMPOCKTHOM 1EeATeIHbHOCTH;

4. ITporpammbl «OCHOBBI CMBICJIOBOT'O UTEHUS U pabOTa C TEKCTOM



VYcnosus u cpenctsa popmupoBanus Y'Y l: neparoruueckoe o0LieHne, yueOHOE COTPYJHUYECTBO, COBMECTHAs AEATENbHOCT, PA3HOBO3PACTHOE
COTPYAHHYECTBO, IPOECKTHASI A TEILHOCTh KaK (hopMa COTPYIHUYECTBA, IUCKYCCUH, TPEHUHTH, OOILUI MpUEM J10Ka3aTelIbCTBa, pedieKcusl.
U3MEHEHUVA, BHECEHHBIE B ABTOPCKVYIO [TIPOTPAMMY

B nenom copepxanue naHHoi paboueil mporpaMMbl COOTBETCTBYET aBTOPCKON IIporpaMme.

OCHOBHOE OTIMYHKE €€ OT aBTOPCKOM cOCTOMUT B cienyromieM: B mporpamme O.C. ['abpuensHa npakTuyeckue padboThl CrpyNIUPOBaHbI B OJI0KH —
XUMHUYECKHU e PAKTHKYMBI, KOTOPbIE TPOBOISATCS MOCIIE U3yUEeHUSI HECKOIBKUX Pa3/IeNioB, a B pabodeil mporpaMme 3TH K€ IPaKTHIeCKue paboT bl
JAIOTCsI 11OCJIEe U3YUYEHUsI TEOPETHUECKOI 0 MaTeprala 1o 1aHHOU TeMe. DTO U3MEHEHHE 103 BOJISIET:

v/ IIydiiie 3aKpenuTh TEOPETHUECKUI MaTepHal Ha MPAKTHKE;

v OTpa6OTaTI) IMPAaKTHICCKUC YMCHUA U HABBIKU B HeHOCpeHCTBeHHOﬁ CBsI3HU C TCOpHeﬁ 10 TEMC,

v OKOHOMHUTDH BPEMs Ha UCKIIFOYCHUH JOIMOJIHUTCIbHOTO ITIOBTOPCHUA TCOPUHU IICPC HpaKTI/I‘ICCKOﬁ pa60T0171.

Paznen 2. COAEP)KAHUE TPOI'PAMMBI
8 kiacce (2 4 B Heneno, Bcero 68 u)

BBEJEHMUE (6 1acos)

[TpenmeT xumuu. Meroibl MO3HAHUS B XMMUU: HAOJIIOI€HUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE.

HcTOYHMKY XMMUYECKOM nH(OpMaly, ee MoJydeHre, aHaJIu3 U IPE/ICTaBIECHHE €ro pe3yIbTaToB.

[ToHATHE O XMMHUYECKOM 3JIEMEHTE U (DOPMAaxX €ro CylIeCTBOBAHUS: CBOOOAHBIX aTOMAX,

MPOCTBIX U CJIOKHBIX BEIIECTBAX.

[TpeBpamienus BemecTB. OTINYME XUMHUUYECKUX PEaKIuil OT (PU3NYECKUX sIBJICHUN. Ponb

XMMUU B )KU3HU YeIoBeKa. XeMopuIus u XxeMohoOusl.

KpaTkue cBeneHns U3 MCTOPUH BOSHUKHOBEHMS U Pa3BUTUS XUMUHU. Poslb OT€4eCTBEHHBIX

YUEHBIX B CTAHOBJICHUH XMMHUYECKON Hayku — pabotel M. B. JlomonocoBa, A. M. bytneposa, /l.

H. Menneneena.

XuMH4ecKasi CUMBOJIMKA. 3HAKH XMMHUYECKHUX 3JIEMEHTOB U IIPOUCXOXKACHNE UX HAa3BaHUI.

Xumnueckue Gopmyisl. Haekcs 1 ko3 puimenTsl. OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIsIpHast Macchl. [IpoBenenne pacueToB MaccoBOM 1011
XMMHMUYECKOI'0 3JIEMEHTA B BEILIECTBE HA OCHOBE €0 (POPMYJIBI.

[leprnoauueckas cucrema xumudeckux snemeHToB [[. 1. MenzeneeBa, ee cTpyKkTypa: Majble

u OoInblIKe Mepuosl, TPkl U noArpynnsl. [leproaudeckas cucrema Kak ClipaBOYHOE MOCoOHe

JUISL IOJyY€HHUSI CBEIEHUM O XMMUYECKUX 3JIEMEHTaXx.

JdemoncTpanuu. 1. Mozenu pa3innuHbIX TPOCTHIX U CIOKHBIX BelleCcTB. 2. Komiekuusa CTeKISTHHON XUMUYecKoi mocyabl. 3. Kosiekuus maTepuanoB
Y W3JIeJIUM U3 HUX Ha OCHOBE afoMuHUsA. 4. BzauMozelctBue MpaMopa ¢ KUCJIOTON U MOMYTHEHHE U3BECTKOBOM BOJIBI.

JlabopatopHbie onbITHI. 1. CpaBHEHNE CBOMCTB TBEPABIX KPUCTAIMYECKUX BEIIECTB U pacTBOPOB. 2. CpaBHEHUE CKOPOCTHU UCIIAPEHUS BOBL,
OJICKOJIOHA M 3THJIOBOTO CIIUpTa C (puibTpoBasbHON Oymaru.



IIpakTuyeckue padorsl. 1. [IpaBuna TexHuku 6€30MacHOCTH NpHU padoTe B XUMHUUYECKOM KabuHere. [1pueMbl oOpaliieHus ¢ 1abopaTopHbIM
000pyI0BaHUEM U HarpeBaTeIbHBIMU Ipudopa-

MHU.

IlpeamerHble pe3yJbTaThl 00yYeHUs:

VYyammuiicst TOIDKEH 3Hamb. peIMeThl U3yUYeHHs €CTECTBEHHOHAYYHBIX IUCIMIUIMH, B TOM YU Clie XUMHH; XuMu4deckue cumMBoibl: Al, Ag C, Ca, Cl,
Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn,

WX Ha3BaHUS U TPOU3HOIICHHE.

VYyamuiicst 10JKeH yMems!

v UCIOJIB30BaTh NPH XapaKTEPUCTHKE BEIIECTB MIOHSITHS: «aTOM», «MOJIEKYJIa», «XHMHYECKHIA DIIEMEHTY, «XAMUYECKHUI 3HAK, HIIA CHMBOID,
«BEILIECTBOY, KIIPOCTOE BEILIECTBOY, «CI0KHOE BEIIECTBOY, «CBOMCTBA BEIIECTBY», XUMUYECKHUE SIBICHUS», KPU3NUECKUE SIBICHUM», «KOdPPH -
LUEHTBI», KMUHJIEKChI», KOTHOCUTENIbHAS ATOMHAsI Maccay, «OTHOCUTEIIbHAS MOJIEKYJISIPHAsI Maccay, «MaccoBas J0Jisl 3JIEMEHTay;

o0pamaThes ¢ J1abopaTOpHBIM 00OPYIOBAHHEM U HarpeBaTEIIbHBIMU TPUOOPAMHU B COOTBETCTBUU C MPABUJIAMHU TEXHUKHU O€30MaCHOCTH;
BBITIOJHATH IPOCTENIIME TPUEMBI Pa0OTHI € JIAOOPaTOPHBIM 000PYIOBaHUEM: JJAOOPATOPHBIM ITATUBOM; CIIMPTOBKOM;

KJIaCCU(UIMPOBATh BEIIECTBA [10 COCTaBY Ha MPOCTHIE U CIOXKHbIE;

pa3ynyaTh: Tejaa U BEIleCTBA; XUMHUUECKHM 3JIEMEHT U IPOCTOE BEUIECTBO;

OIKUCHIBaTh: (POPMBI CYIIECTBOBAHHS XUMUYECKHX AJIEMEHTOB (CBOOOIHBIE aTOMBI, IPOCTHIE BEIIECTBA, CIOKHBIE BEIIECTBA); TAOIMUHYIO HOopMy
[Teproamyeckoi CUCTEMbI XUMUYECKUX AJIEMEHTOB; MOJIOkKeHue 3yieMenTa B Tadnuiie [[. Y, MenaeneeBa, UCONIb3ys TOHATUS «IIEPUOI», T'PYIIIIAY,
«TJIaBHAsS MOJTPYIINAY, «IIOO0YHAsSI TOAT PYIIIaY; CBOMCTBA BEIECTB (TBEPBIX, KUAKUX, FA3000pa3HBIX);

v' 0OBACHSATH CYyIHOCTh XUMHYECKUX ABJICHUN (C TOYKH 3PEHHST aTOMHO-MOJIEKY/IIPHOTO YYEHHS) U X MPHHIUIIAAILHOE OTIMYHE OT PU3HMUECKUX
SIBIICHUM;

v XapakTepHU30BaTh: OCHOBHbBIE METO/IbI H3YUEHHS €CTECTBEHHBIX TUCIUILIMH (HaOJIF0IEHHE, SKCIIEPUMEHT, MOJIEINPOBAHHE); BEIIECTBO 110 €0
XUMHUYECKOi (hopMyIie CormacHo mniay:

KaueCTBEHHBIM COCTaB, TUII BELIECTBA (IIPOCTOE WM CJIOKHOE), KOJIMYECTBEHHBIN COCTaB, OTHOCUTENbHAS MOJIEKYJISIPHAsl Macca, COOTHOILIEHUE Mace
3JIEMEHTOB B BEIIIECTBE, MACCOBBIE JIOJIM JIEMEHTOB B BEIIECTBE ([JIs1 CIIOKHBIX BELIECTB); POJIb XUMUU (TIOJOKHUTENBHYIO U OTPUIATEIBHYIO) B )KU3HU
4eJI0BeKa, apryMEeHTHPOBAaTh CBOE OTHOIIEHUE K ATOM Mpobdiieme;

v’ BBIYHCIISITH OTHOCUTENILHYIO MOJIEKYJSIPHYIO MAacCy BEIIECTBA U MACCOBYIO JIOTI0 XHMHUYECKOIO 2JIEMEHTA B COENHEHUSIX;

v IPOBOAMTHL HAOJIIOEHHS CBOWCTB BEILECTB U ABICHUIM, IPOUCXOIAIIMX C BEIIECTBAMMU;

v’ co0Jr01aTh IpaBuIia TEXHUKU O€30MACHOCTH IIPH IPOBEICHUH HAOIIIOIEHHUI 1 1aGOPATOPHBIX OIBITOB.

MertanpeaMeTHbIe pe3yJabTaThl 00y4eHUsI

VYyammiics TOIKEH yMemsb:

OIpeneNsaTh MPOOJIEMBI, T. €. YCTaHABIMBATh HECOOTBETCTBHE MEXK/Y JKEJIaeMbIM U J1IEHCTBUTEIbHBIM;

COCTaBJISATh CJIOXKHBIH IJIaH TEKCTa;

BJIAJIETh TAKUM BHJIOM U3JIOKEHHS TEKCTa, KaK IOBECTBOBAHUE;

0] PYKOBOJICTBOM YUHUTENs IPOBOIUTH HEMTOCPEACTBEHHOE HAOIII0ICHHE;
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v 101 PYKOBOACTBOM y4HTENS OQOPMIIATH OTYET, BKIIOYAOLIUI ONUCAaHKe HAOIIOAEHUS, €r0 PE3YIbTATOB, BHIBOIOB;

v/ HCIOJIb30BaTh TAKOM BU MBICIIEHHOTO (MI€aBHOr0) MOIEIMPOBAHKS, KaK 3HAKOBOE MOJIECIMPOBaHKeE (Ha IPUMEPE 3HAKOB XMMUIECKUX
AIIEMEHTOB, XUMHUYECKUX POpMYI);

v MCHOJIL30BaTh TAKOM B MATEPUAIILHOTO (IIPEAMETHOI0) MOIEIMPOBAHHUS, KaK (PU3NUECKOE

MOJIeTUpOBaHUE (Ha MpUMeEpPEe MOJIETMPOBAHUS ATOMOB U MOJIEKYJ);

MOJTy4aTh XUMHUYECKYIO HH(OPMAIUIO U3 PA3JIMYHBIX HCTOYHUKOB;

OTpeAessiTh OOBEKT U aCMEeKT aHaJIM3a U CUHTE3a;

OTIpPEeESITh KOMITOHEHTHI 00bEKTa B COOTBETCTBUH C ACTICKTOM aHaIN3a U CHHTE3a;

OCYIIECTBJIISITh KAYE€CTBEHHOE U KOJIMUYECTBEHHOE OMUCAHNE KOMITOHEHTOB 00BEKTA;

OIpENEATh OTHOIIEHHUS 0O0BEKTA C APYTUMH O0BEKTAMU;

OTpPEAESTh CYIECTBEHHbIE TPU3HAKN 00BEKTA.

TEMA 1. ATOMbI XUMHUYECKUX SJIEMEHTOB (10 gacos)

ATOMBI KaK (popma CyIIeCTBOBAHHS XUMHUECKHX 371IeMeHTOB. OCHOBHBIE CBEJIEHUS O CTPOSHUHU aTOMOB. /{0Ka3aTenbCTBa CIOKHOCTH CTPOCHUS
atomoB. OnbITel Pezepdopna. [Inanerapuast Mmoziens CTpoeHUs aTOMa.

CocraB aTOMHBIX SiA€p: IPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS aTOMHAs Macca. B3auMOCBSI3b OHATUI «IIPOTOH», KHEUTPOH», «OTHOCUTEIIbHAS
aTOMHAsI Maccay.

M3MeHeHue uncia MPOTOHOB B Ape aToMa — 00pa30BaHKUE HOBBIX XMMHYECKHX DJIEMEHTOB.

M3MeHeHue unciaa HeHTPOHOB B siipe aToMa — o0pa3oBaHue 30TornoB. COBpeMEHHOE ONpeleJIeHHe MOHATHS «XUMUYECKUH d11eMeHT». M30Tombl Kak
Pa3HOBUIHOCTU ATOMOB OHOI'0 XUMHYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOCHHE 3IEKTPOHHBIX YPOBHEW aTOMOB XUMHUYECKUX 3JIEMEHTOB MajbIX Mepuo1oB. [IoHsATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
[Tepnognyeckas cucrema xumudeckux sneMenToB [. . MenneneeBa u cTpoeHue aTOMOB, (PM3MUECKHI CMBICI TTOPSIKOBOTO HOMEpA JJIEMEHTA,
HOMEpa I'PYIIIbl, HOMEpa MEPUOa.

W3meHneHue ynciia 31eKTPOHOB Ha BHEITHEM 3JICKTPOHHOM YPOBHE aTOMa XMMUYECKOT0O 3JIeMeHTa — 00pa30BaHME MOJOKUTEIbHBIX U OTPULIATEIIBHBIX
noHOB. MloHBI, 00pa3oBaHHbIE aTOMaMH METAJIOB U HeMeTa 0B, [IpUurHbI H3MEHEHUsI METaUIMYE€CKUX U HEMETaJUIMUYEeCKUX CBOMCTB B MEPHOJAX U
rpymnmnax. O6pa3oBanue 6uHapHbIX coenuHeHui. [TorsTre 006 noHHOMN cBsi3u. CxeMbl 00pa30BaHMs MOHHOH CBs3U. B3anmopeiicTBue aToMoB
3JIEMEHTOB-HEMETAJIOB MEXKIY c000if — 00pa3oBaHMe ABYXaTOMHBIX MOJIEKYJ MMPOCTHIX BellecTB. KoBaneHTHas HEMOISpHAsE XUMUYECKasl CBSI3b.
DNeKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

B3aumopeiicTBrie aTOMOB HEMETAIIOB MEXAY c000i — 00pa3oBaHKHEe OMHAPHBIX COEIMHEHUHM HEMETAJJIOB. DJIEKTPOOTpULaTeIbHOCTh. KoBaneHTHas
noJisipHas CBs3b. [loHsTHE O BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00Pa30BbIBATH KOBAJIEHTHRIE XUMUUYECKUe CB3U. CocTaBinenue Gopmys OMHAPHBIX
COEIMHEHUI 10 BaJieHTHOCTH. Haxokienne BaieHTHOCTH 110 hopMyIsie OMHAPHOTO COSTUHEHUS .

B3anMopeiicTBHe aTOMOB METAJIIOB MEX1y OO0 — 00pa3oBaHHE METAUIMYECKUX KpUCTAJLIOB. [IOHATHE O METaUIMYeCKOM CBS3H.
JemoncTpanun. Mojenu aToOMOB XUMUYECKUX AJIeMEHTOB. [lepuoanyeckas cucrema xumuieckux anemMeHToB J1. Y. MenneneeBa (pa3audHbie

dbopMbI).
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JlaGopaTropHble onbIThI. 3. MonenupoBaHue NpUHIMNIA A€HCTBUS CKAaHUPYIOLIET0 MUKpocKona. 4. M3roroBienue Mojeneit MoJieKysl OMHapHbIX
coerHeHui. 5. MI3rorosiienne Moaenu, WUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKON CBSI3U.

IlpeamerHble pe3yJbTaThl 00y4eHUs:

VYyammiics 1OIKEeH yMems:

v UCHOJB30BaTh MPH XapaKTEPHUCTHKE ATOMOB TIOHSTHS: KIIPOTOH», KHEHTPOHY, «IIIEKTPOH», KXUMHUUECKUHN 3TIEMEHTY, «MACCOBOE YUCIIO,
«HU30TOI», «JEKTPOHHBIN CIIOW», «IHEPTETHUECKUN YPOBEHDbY, «3JIEMEHTHI-METAIIbIY, «3JIEMEHThI-HEMETaJUIbl»; IPU XapaKTEPUCTUKE BEIIECTB
MOHSTHS KMOHHAs CBSI3b), KMOHBI», KKOBAJIEHTHAs! HEMOJSPHAS CBS3bY, KKOBAJIEHTHAsS MOJSPHAsS CBA3bY, «INEKTPOOTPHUIATEIIBHOCTDY, «BaJIEHTHOCTD,
«METaJTNYeCcKast CBSI3bY;

v/ ONHCBIBATH COCTAaB U CTPOCHHUE aTOMOB 3JIEMEHTOB C MOPAAKOBBIMU HOMepaMu 1—20 B [lepromuueckoii cucreMe XuMudeckux snementos 1. 1.
Menpeneena;

v/ COCTaBIIATH CXEMBI PACIIPEIEIIEHHS SJIEKTPOHOB 10 JIEKTPOHHBIM CJIOSAM B 3JIEKTPOHHOM

000JI0YKE aTOMOB; CXeMbl 00pa30BaHUs Pa3HBIX TUIIOB XUMUYECKON CBS3U (MOHHOM, KOBAJIEHTHOM, METAJLITNYECKOM ),

v’ OOBSCHSATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOUCTB XMMHUUYECKHX DJIEMEHTOB (3apsII0B s/I€p aTOMOB, YKCJIA DJIEKTPOHOB HA BHEIIHEM DJIEKTPOHHOM
CJI0€, YUCJIO 3aM0JIHAEMBIX 3JIEKTPOHHBIX CIOEB, PAIUyC aTOMA, JJIEKTPOOTPULATEIbHOCTh, METANINYECKUE U HEMETAJNINYECKUE CBOMCTBA) B IEPUOJAX
u rpynnax (raaBHbIX noArpynmnax) Ilepuoanueckoit cucremsl xumuueckux saemeHToB []. M. MenaeneeBa ¢ TOYKU 3peHUS] TEOPUU CTPOCHHS aTOMa;
v CpaBHMBATh CBOMCTBA ATOMOB XMMHUYECKUX 3JIEMEHTOB, HAXOISIIMXCA B OJHOM IIEPUOJIE WM TJIaBHOU moArpyrie [1eprHoIindeckoil CucTeMbl
xuMmuueckux synemenToB . 1. MenaeneeBa

(3aps10B siIep aTOMOB, YKCJIA 3JIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CJI0€, YHUCIIO 3aI0JIHAEMbIX JEKTPOHHBIX CIIOEB, PalyC aToma,
3JIEKTPOOTPULIATENBHOCTh, METAJUTMYECKUE U HEMETAJUINYECKUE CBOWCTBA);

v/ JaBaTh XapaKTEPUCTHKY XMMHUUYECKUX DJIEMEHTOB 110 UX MOJI0kKeHHUIO B [leproandeckoit cucreme xumuaeckux snementos J[. . MenieneeBa
(XuMHYEeCKUM 3HaK, MOPSIKOBBIA HOMEp,IEPHO, TPYyIIa, OArPYIa, OTHOCUTEIbHAS ATOMHAsI Macca, CTPOCHUE aToMa — 3apsil Apa, YUCIo
IIPOTOHOB U HEUTPOHOB B sIJIpe, 00111€e YHUCIIO AIEKTPOHOB, PACIPENEICHHUE 3JI€ K-

TPOHOB 110 3JIEKTPOHHBIM CJIOSIM);

OTpeNeNsATh TUIl XUMHYECKOH CBsI3U MO (popMyJie BellecTBa;

MIPUBOIUTH IPUMEPHI BEUIECTB C Pa3HBIMHU TUIIAMH XMMHUYECKON CBSI3U;

XapaKTepH30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJCHTHOM CBs3U (OOMEHHBII), HOHHON CBS3HU, METAJUIMYECKOU CBSI3U;

yCTaHaBJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3M: COCTaB BEIL[ECTBA — THUIl XUMUYECKOM CBSI3U;

COCTaBJIATH GOPMYJIbl OMHAPHBIX COETMHEHUH 110 BaJIE€HTHOCTH;

HAXOAUTh BAJIGHTHOCTb 3JIEMEHTOB 110 (popMyJie OMHAPHOI'O COETUHEHHUSI.

MertanpeaMeTHbie pe3yJbTaThl 00y4eHH s

Yyammiics 10IKEH yMems:

v" (hopMyIHpOBATH THIIOTE3Y MO PEIICHUIO MPOOJIEM;

v/ COCTaBIIATH IJIaH BHITOJHEHHs Y4€OHOM 3a]auu, PEMICHUs IPOOJIEM TBOPYECKOTO U MMOMCKOBOTO XapaKTepa, BBITOIHEHHUS IPOEKTa COBMECTHO C
YUUTENEM;
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v/ COCTaBJIATDH TE3UCHI TEKCTA;

v BJAJIeTh TAKAM BUJIOM M3JIOKEHUS TEKCTa, KaK OIMHUCAHUE;

v UCHOJIL30BaTh TAKOM B MBICIIEHHOIO (M/1€aJbHOI0) MOEIMPOBAHUS, KaK 3HAKOBOE MOJIEIMPOBaHUE (HA IPUMEPE COCTABIICHUS CXEM
00pa30BaHMs XUMHYECKOH CBSI3H);

v MCHOJIB30BaTh TAKOM Bl MATEPUAILHOTO (IIPEAMETHOIO) MOJEINPOBaHKS, KAK aHAJIOTOBOE MOJIEIMPOBAHUE;

v UCHOJB30BaTh TAKOM Bl MATEPUATLHOTO (ITPEAMETHOr0) MOJIEINPOBaHHUS, KaK (PU3UUECKOE MOEIHPOBAHUE (HA TPUMEPE MOJIEIICH CTPOCHHS
aTOMOB);

v’ ompenensiTh 00bEKThI CPABHEHHUS U aCIEKT CPAaBHEHUSI 00HEKTOB;

v/ BBINOJIHATH HEMOJHOE OJHOIMHENHOE CPABHEHUE;

v’ BBINOJIHATH HEMOJIHOE KOMILIEKCHOE CPaBHEHHE;

v’ BBINOJHATE 16 MOJNHOE OHOJIMHENHOE CPAaBHEHHE.

TEMA 2. IPOCTBIE BEHIECTBA (7 yacoB)

[Tonoxxenune MeTajyioB U HEMETAaUIOB B [lepuoandeckoi cucTeMe XuMHYECKHUX 3JIEMEHTOB

. Y. MenneneeBa. Baxxueiime npocThie BEIIECTBA — METAJIIbI (Kee30, allOMUHHHN, KAJIbIIHH,

MarHui, HaTpui, Kanuit). O0mue pu3ndecKkrue CBONCTBAa MeTaIOB. BaxkHel ne mpocThie BelecTBa-HeMEeTallIbl, 00pa30BaHHBIC ATOMaMH KHUCIOPO/a,
BOJIOPOJIa, a30Ta, cepbl, pochopa, yraepona. Monekyibl MPOCTHIX BEIIECTB-HEMETAIIOB — BOAOPOA, KUCIOPOa, a30Ta, rasoreHoB. OTHOCUTENbHAs
MOJIEKYJIsIpHasl Macca.

CriocoOHOCTh aTOMOB XUMUYECKUX JIEMEHTOB K 00pa30BaHUIO HECKOIBKHUX MPOCTHIX BEIIECTB — AJUIOTPOMHS. AJUIOTPOMHBIE MO (pUKAINH
Kucinopoza, pocdopa, onoa. Metanmanueckie U HeMeETaIIIMUECKUE CBOMCTBA IPOCTHIX BelecTB. OTHOCUTEILHOCTD 3TOTO MOHSTHSL.

Yucno ABoraapo. Konnuectso Bemectsa. Momnb. MonspHas macca. MonsipHbIil 00beM ra3000pa3HbIx BeniecTB. KpaTHble eAMHUIIBI U3MEPEHUS
KOJINYECTBA BEIIECTBA — MIJUIMMOJIb U KHJIOMOJIb, MIJIJTUMOJISIPHAS U KUJIOMOJISIpHAs. MacChl BEIIECTBA, MUJUIUMOJIIPHBIN M KUJIOMOJISIP -

HBII 00BEMBI Ta3000pa3HbIX BEIIECTB.

Pacuersl ¢ ncob30BaHHEM TOHATHN «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIN 00bEM Ta30BY, «IUCIO ABOTAIPOY.
JNemonctpanuu. [Tonyaenue ozona. O6pasiubl 6€10ro u ceporo 0yoBa, 6emoro u kpacHoro ¢ocdopa. Hekotopsie MeTaibl 1 HEMETAIUIBI ¢
KOJIMYECTBOM BemlecTBa | MoJib. MonsipHBIi 00beM ra3000pa3HbIX BEIIECTB.

JlabopatopHbie onbITHI. 6. O3HaKOMJIEHUE C KOJUIEKIIMENW MeTalIoB. 7. O3HaKOMJIEHUE C KOJUIEKIIMEH HEMETAJIJIOB.

IlpeamerHbIe pe3yJbTaThl 00y4eHUst

Yuamumiics 10JKEH yMemb:

v UCHOJIb30BaTh PH XapaKTEPUCTHKE BEIIECTB MOHATHS: «METAJLIBI», «IJIACTUYHOCTEY, «TEILIONPOBOIHOCTEY, «3JIEKTPOIIPOBOIHOCTDY,
«HEMETAJIbD», «aJUIOTPOINHS, «aJUIOTPOIHbIE BUTOU3MEHEHUS UIH MOAU(PUKALIUNY;

OINKCBIBATH MOJIOKEHUE IJIEMEHTOB-METAJNIOB U JIEMEHTOB-HEMEeTaIIOB B [lepuonnueckoii cucreMe xumuyeckux aeMenToB [I. 1. Menneneesa;
KJIaCCU(PUIIPOBATh MPOCTHIE BEIIECTBA HA METAJUIbI 1 HEMETAJUIbI, SJIEMEHTHI,

OIpeNeNsATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJJHOMY M3 M3YUYEHHBIX KJIACCOB —METaJlJIbl U HEMETaJLIbI;

JTIOKa3bIBaTh OTHOCUTEJIHOCTD JEJICHUS MPOCTHIX BEIIECTB HA METAJUIbl U HEMETAIIbI;
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v XapakTepu3oBaTh 00IIME PU3NUECKHE CBOWCTBA METAILIOB;

v\ yCTaHABJIMBATH NPHYMHHO-CIICACTBCHHBIC CBSI3H MEK/Iy CTPOCHHEM aTOMa U XUMHUYECKON

CBS3bIO B MPOCTHIX BEILIECTBAX — METAJUIaX U HEMETaJIax;

v 00BACHATH MHOI000pa3ue MPOCTHIX BEMIECTB TAKMM (PAKTOPOM, KaK aJuIOTPOIIHUS; OMUCHIBATH CBOMCTBA BEIIECTB (Ha IIPUMEPAX IPOCTHIX BEIECTB
— METAJIJIOB U HEMETAJIOB);

v cobIr0IaTh MpaBUIa TEXHUKH OE€30MACHOCTH TIPH MPOBEICHUN HAOIOICHUI 1 JTaOOPaTOPHBIX OIBITOB;

v UCHOJB30BaTh MPH PEHICHUH PACUETHBIX 33124 MOHSITHUS: «KOJMYECTBO BEUIECTBAY, «MOJIbY, IIOCTOSHHAS ABOTaIpO», «MOJISIPHAS Maccay,
«MOJIAPHBIA 00BEM T'a30B», KHOPMaJIbHBIE YCIOBUSY;

v IPOBOJMTH PacU€Thl C UCIOIb30BAHUEM TTOHATHI: «KOJUYECTBO BEILECTBA», «MOJIIPHAS MacCay», «MOJISAPHBIA 00HEM Ia30B», «I1OCTOSHHAS
ABoragpo».

MeTanpeaMeTHble pe3yJibTaTbl 00yYeHHs

Yuammiics 1OJKEH yMemb:

v COCTaBIATH KOHCIIEKT TEKCTA;

v CaMOCTOSITENIBHO HCIIOJIb30BaTh HEMOCPEACTBEHHOE HAOIIIOICHHE;

v caMOCTOATENBHO OPOPMIISATH OTYET, BKIFOUYAKOLIHUI OTIMCAHNE HAOIIOIEHH S, ET0 PE3YJIbTATOB, BHIBOJIOB;

v/ BBINOJIHATH MMOJHOE KOMIUICKCHOE CPABHEHHE; BBIOJIHATH CPABHEHHE 110 AHAJIOTHH.

TEMA 3. COEAJUHEHUSI XUMHWYECKHUX DJIEMEHTOB (14 yacos)

Crenenb okucieHust. CpaBHEHUE CTETIEHU OKUCIIEHUS U BaJleHTHOCTH. OIpeiesieHle CTeNEHN OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX.
CocraBnenue ¢popmys OMHAPHBIX COCAMHEHH, OOLIHIA CITOCOO MX HA3BAHU.

buHapHbBIE COEAMHEHNS METANIOB M HEMETAJIOB: OKCH/IBI, XJIOpUIbL, cynbduasl u np. CocraBienue ux Gpopmy.

bunapHble coeTuHEHUsI HEMETAJJIOB: OKCH/IBI, JIETYYHe BOAOPOJAHbIE COSAMHEHMS], X COCTAaB U Ha3BaHus. [IpencraBuTenn OKCUI0B: BOAA, YT ICKUCIBIN
ras, HeraiieHas u3BecTb. [IpefcTaBuTenu JeTy4nx BOJOPOAHBIX COSTMHEHUIN: XJIOPOBOAOPO] U AMMHAK.

OcHoBaHus, UX COCTaB U Ha3BaHUs. PacTBopuMocTh ocHOBaHMil B Boze. [IpeacraBuTeny menoyei: rTuapoKCHAbI HATpus, Kanus U Kanpius. [lonstue
00 MHJIUKATOpPaX U Ka4E€CTBECHHBIX PEAKITUSX.

Kucnotsl, ux cocraB u HazBanus. Knaccudukanus kucnot. [IpeacraBurenu KUCIOT: cepHas, consiHasi, a30THas. [loHsTHE O 1IKasie KUCIOTHOCTU
(mkana pH). U3meHneHne okpacku WHIUKATOPOB.

Conu Kak Npou3BOIHbIE KMUCIOT U OCHOBAaHUM, UX COCTaB U Ha3BaHMs. PacTBopumocTs cosell B Boze. [IpencraBurenu coneil: XJaopu HaTpus,
kapOoHat u pocdar kanpuus. AMopdHbBIC U KpUCTaJUTMYECKUE BEIIECTRA.

MexmouiekysipHble B3auMoAeicTBUsA. TUIbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUINY€CKUX PEIIETOK.
Yucteie BemecTBa U cMecH. [IpuMepsl )KUIKUX, TBEPABIX U ra3000pa3HbIx cMecel. CBONCTBA YHCTHIX BelIecTB U cMeceil. VIx coctaB. MaccoBas u
o0beMHast 10JIM KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHBIE C UCIOIb30BAHUEM ITOHATHUS «IOJIS.

JMemonctpanuu. OOpasiisl OKCUIOB, KUCIIOT, OCHOBAaHUHU U coJiel. MoieNn KpuCTauIndeCKuX

pEeLEeTOK XJI0puia HaTpus, anMasa, okcuaa yriaepoaa (IV). KucnorHo-1enounblie HHAUKATOPHI,

M3MEHEHHE UX OKPACKU B Pa3JMYHBIX Cpelax. YHHUBEPCAJIbHbIA UHINKATOP U U3MEHEHHE €r0 OKPACKU B pa3iauuHbIX cpenax. [lkana pH.



JlabopaTopHbie onbITHI. 8. O3HaKOMIJIEHHE ¢ KOJUIEKIIMEN OKCHI0B. 9. O3HakoMieHue co cBoricTBamu ammuaka. 10. KauecrBeHnnas peakuus Ha
yraekucnblii ras. 11. Onpenenenue pH pacTBopoB KMCIIOTHI, EI049H U BoabL. 12. Onpenenenue pH TMMOHHOTO U sI0JI0YHOTO COKOB Ha
cpese mioao0B. 13. O3nakoMiieHUE ¢ KoJuiekiuei coseit. 14. O3HaKoMIIeHHE C KOJUIEKIIMEH BEIIECTB C Pa3HbIM TUITOM KPUCTAIIIIMYECKONU PEIIEeTKH.
N3roToBiieHHE MOJIENICH KPUCTAINIMYCCKUX pemIeToK. 15. O3HaKkomIieHHe ¢ 00pa3iioM TOPHOM MTOPO/IbI.
IIpakTuyeckue padoTsl. 2. HabmroaeHus 3a U3MEHEHHUSIMH, TTPOUCXOISIIMMHU C TOPSIIESH
CBEUOH, U UX ONHUCAaHME (JOMAIIHUN SKcIIepuMeHT). 3. «O4rcTKa 3arpsi3HEHHON MOBapEHHON COTN»
4. ITpuroToBieHHe pacTBOpa caxapa U pacyeT ero MacCoBOW JJOJIU B PacTBOPE.
Hpel]MeTHbIe pPeE3yJabTaThl oﬁyqe}mﬂ
Yuammiics 1OJKEH yMemsb:
v UCHOJB30BaTh MPH XapaKTEPUCTHKE BEIIECTB TIOHSTHS: «CTEIIEHb OKUCICHHSD, «BATEHTHOCTEY, OKCHIIBI», OCHOBAHHSD), KIIEIOUYN),
«KaueCTBEHHAs PeaKIHs), KUHIUKATOP», «KUCIOTHD», KKUCIOPOJCOIEepPKaIe KUCIOThD», «OECKUCIOPOAHBIE KUCIOThI», «KUCIOTHAS
cpenay,«IlejodHas cpeaa», «HeUTpalibHas cpeaay, «ukaiaa pH», «comm», «amop@HbIe BelecTBay,
«KPUCTAJNINYECKHE BEILECTBA», «KKPUCTAJUINYECKAs PEIIETKA», K AOHHAs KpUCTaIMUYecKasl PEeLIeTKa», «aTOMHasi KpUCTAJUINYeCcKash peleTKa,
«MOJIEKYJISIpHAs KPUCTANINYECKAsl pelIeTKay, «METaJUINYECcKask KPUCTAJUINYECKasl PEIIETKa», «CMECHY;
v KIaccupUIMPOBATh CIOKHBIE HEOPraHMYECKHE BELIECTBA 110 CO CTABY HAa OKCHJIBI, OCHOBAHMS, KUCJIOTHI U COJIM; OCHOBAHUS, KUCIOTHI M COJIH TI0
pPacTBOPUMOCTH B BOJI€; KUCIOThI IO OCHOBHOCTHU U COJIEPKAHUIO KUCIOPO/a;
v omnpenensaTh NPUHAIEKHOCTh HEOPraHUYECKHUX BEIIECTB K OJHOMY U3 M3yYEHHBIX KJIACCOB
(oKcubl, JIeTyuyne BOJOPOIHbIE COEANHEHNSI, OCHOBAHHUS, KUCIIOTHI, COJIN) IO (GopMYyIIE;
v OIKCHIBATh CBOMCTBA OT/AEIBHBIX MTPEACTABUTENEH OKCUIOB (HA TPUMEPE BOIbI, YIIIEKHUCIIOrO ra3a, HEeraleHoN H3BECTH ), JICTYYHX BOJOPOIHBIX
COEIMHEHMH (Ha MpUMepe XJIOpPOBOJIOPOIa M aMMHaKa), OCHOBaHMH (Ha MpuMepe I'MAPOKCUI0B HATPHS, KaJIUs U KaJIbIHs ), KUCIIOT (Ha IpuMepe
CEpHOI KHCIIOTHI) U coJiell (Ha mpuMepe XIJIOpHaa HATpus, KapOoHaTa Kanblus,pocdaTta Kanpus);
v/ ompenensaTh BAIEHTHOCTD M CTENEHb OKMCIICHUSI DJIEMEHTOB B BEIIECTBAX;
v’ CcOCTaBIATh (OPMYJIBI OKCHIIOB, OCHOBAHHIA, KHCIIOT M COJIEH 10 BAICHTHOCTSIM U CTEIICHSIM
OKHCIIEHUS 3JIEMEHTOB, a TAK)KE 3apsaM HOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTHU
KHUCIOT, OCHOBAHHMH M COJIEH;
v/ COCTaBIIATH Ha3BaHWs OKCHIIOB, OCHOBAHUI, KMCIIOT W COJIEH;
v/ CpaBHHBATh BAICHTHOCTh U CTENEHb OKUCIICHHS; OKCHJIBI, OCHOBAHHSI, KMCIIOTHI M COJIH O
COCTaBYy;
v/ HCIOJIb30BaTh TABJIUILy PACTBOPUMOCTH JUIS ONIPEEIICHHSI PACTBOPHMMOCTH BEIIECTB;
v yCTaHaBIMBATh TEHETHYECKYIO CBSI3b MEXKIY OKCHIOM M FMIPOKCHIOM M HA00OPOT; MPUYNHHO -CIIEACTBEHHbIE CBS3H MEXKIY CTPOEHHEM aTOMa,
XUMUYECKOU CBA3BIO U TUIIOM KPUCTAJUIMYECKON PEIIETKH XUMUYECKUX COCIMHEHU;
v XapakTepu3oBaTh aTOMHBIE, MOJIEKYJIIPHBIE, HOHHBIE METAUINYECKHE KPUCTAIINYECKU €
pEeLLeTKH; Cpeay pacTBOpa C MOMOILbI0 HIKajisl pH;



MPUBOJMTH MIPUMEPHI BEIISCTB C PA3HBIMU THITAMH KPUCTATMYECKON PEIISTKY;

MIPOBOJIMTH HAOJIIOICHUS 32 CBOMCTBAMHE BEIIECTB U SIBJICHHUSIMH, TTPOMCXOISIIMMU C BEIIICCTBAMH,

co0JIr01aTh TTpaBUJIa TEXHUKH O0€30MacHOCTH MPU POBEICHUN HAOIIOAEHUH U OTBITOB;

UCCIIE0BATh CPEy paCTBOPA C MOMOIIBIO HHINKATOPOB;

AKCMIEPUMEHTATIFHO Pa3InyaTh KUCIOTHI U MIEJI0YH, MOJIB3YSACh HHINKATOPAMU;

WCIOJTb30BATh TPU PEIICHUHU PACUCTHBIX 33714 MOHITHS «MaccOBasi JIOJIS SJIEMEHTA B BEI[ECTBE», «MAaCcCOBas JOJISI PACTBOPEHHOTO BEIIIECTBAY,
«o0BeMHas J0JIs1 Ta3000pa3HOr0 BEIIECTBAY,

v obpamathcs ¢ 1abopaTOpHBIM 000PYI0OBAHHEM U HAarpeBaTEIbHBIMU IPHOOPAMHU B COOTBETCTBUU C IIPABUIIAMH TEXHUKH 0€30M1aCHOCTH;

v ONMCBHIBATH XMMHUYECKHMH DKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOIO (PYCCKOIO UM POIHOIO)

SI3bIKA U SI3bIKA XUMUU;

v/ JenaTh BBIBOKI IO PE3YJIbTaTaM IIPOBEIECHHOIO DKCIIEPUMEHTA,;

v TOTOBUTBH PACTBOPHI C OMPEIEICHHON MacCOBOM JI0JIel PAaCTBOPEHHOIO BELIECTBA,;

v IIPUTOTOBHTH PACTBOP M PACCUUTATH MACCOBYIO JIOJIFO PACTBOPEHHOIO B HEM BEIIIECTBA.

MeranpeaMeTHbIe pe3yJbTarbl 00yYeHHsl

VYyammiics TOIKEH yMemsb:

v/ COCTaBIIATH Ha OCHOBE TEKCTA TAOJMIIBI, B TOM YHMCIE ¢ mpuMeHenneM cpeacts UKT;

v 10J PYKOBOJACTBOM yYHMTENS IPOBOAMTH OIMIOCPEIOBAHHOE HAOIIOIEHHE;

v' 1oJ pyKOBOJCTBOM yUHTENs 0)OPMIISATH OTUET, BKIKOUYAIOIINI OIMCaHNE DKCIIEPUMEHTA, €r0 PE3YIbTATOB, BHIBOIOB;

v\ OCYILECTBIATh MHAYKTHBHOE 0000IIeHrEe (OT EIMHIYHOr O JIOCTOBEPHOI'O K 00IIEMY BEPOSTHOCTHOMY), T. €. OIPEAENATH OOIIHNE CYIIECTBEHHBIE
MPU3HAKH JIBYX U O60jee 00bEKTOB U

buKcpoBaTh UX B (popMe MOHSITHUSI UK CYKICHUS;

v OCYIIECTBJIATH AEAYKTUBHOE 00001IeHHE (OABEAEHHE EAMHUYHOIO JOCTOBEPHOIO MO O0IIEE JOCTOBEPHOE), T. €. AKTYaIM3UPOBATH IIOHITHE WIIH
CYXJICHUE, H OTOXKIAECTBISATH C HUM

COOTBETCTBYIOIIUE CYIISCTBEHHBIC MPU3HAKH OJTHOTO HJIH 00Jiee 00BbEKTOB;

v/ OmIpeneNsaTh acleKT KIacCupUKaIuu;

v’ OCYIIECTBJIATH KJIacCh (DUKALIUIO;

v/ 3HATh U MCIIOJIL30BATh PA3IMUHbIE (POPMBI IPEACTABIEHHS KIACCUPHUKALIUH.

TEMA 4. UBMEHEHUS, TIPOUCXOJISAIIUE C BEHIECTBAMM (10 gacos).

[TonsaTHe SABICHUI, CBA3aHHBIX C U3MEHEHUSIMU, IPOUCXOIAIINMH C BEIIECTBOM.

SIBieHus, CBA3aHHBIE C U3BMEHEHHUEM KPHCTAJIMYECKOTO CTPOSHHS BEIlleCcTBA IIPU MOCTOSSHHOM €TI0 cocTaBe, — (pusnueckue spneHus. duznueckue
SIBJICHHSI B XUMUU: TUCTUJUIAIUS, KPHCTAIIM3AIUs, BBITAPHBAHUE U BO3TOHKA BEIIECTB, (GMIBTPOBAHKE U IEHTPU PyrupoBaHue.

SIBJIeHUs, CBA3aHHBIE C U3BMEHCHUEM COCTaBa BEIISCTBA, — XUMUYECKHE peakiuuu. [I[pu3Haku U yCIIOBUS MTPOTEKAHUS XUMUYSCKUX PEAKITHH.
Brienenre TerioTel U CBeTa — peakiuuu ropeHus. [TorsTre 00 9K30- ¥ S3HIOTEPMHUYCCKAX PEAKIIUSX.
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3aKOH COXpaHEHHUs MacChl BEIECTB. XUMUYECKHE YpaBHEHUS. 3HAaUeHHE UHJEKCOB U KO3 puunenToB. CocTaBieHNE ypaBHEHUH XUMHUECKUX
peakiui.

Pacuersl o XuMHUECKUM ypaBHEeHUsM. Pelienune 3a1a4 Ha HAaXOXKJCHUE KOJIMYECTBA, MAacChl MIIM 00beMa MPOAYKTa PeakLuy 110 KOJIMYECTBY, Macce
WM 00bEeMY UCXOIHOTO BellecTBA. Pacyersl ¢ MCMoIb30BaHUEM MOHATHUS «IO0JsD, KOT/1a MICXOHOE BEILIECTBO 1IaHO B BUJIE PacTBOpa

C 3aJTaHHOM MaCCOBOM JI0JIEN PACTBOPEHHOIO BEUIECTBA UJIM COAEPKUT ONPENEICHHYIO JOJII0

npumMeceil.

Peaxuuu pasnoxenus. [IpencraBiaenne o ckopoctu xuMudeckux peakuuil. Katanmsatopel. @epmenTtsl. Peakuuu coenqunenus. Katanntuueckue u
HEKaTaJIUTUYECKHE peakluu, oOOpaTuMbIe U HeoOpaTuMble peakiuu. Peakiuu 3amenienus. Psaa akTHBHOCTH METaJUIOB, €0 UCIOIb30BaHUE JIs
IIPOrHO3MPOBAHUS BO3MOXKHOCTH IPOTEKAHNS PEAKIUN MEXAYy METaJUIAMH M KUCIIOTAMM, PEAKIIUI BBITECHEHUS OJHUX METAJIOB U3 PACTBOPOB UX
COJIEH APYTMMH METAJUIAMH.

Peakuun oOMeHa. Peakiuu HelTpanuzanuuu. Y ClIoBUS IPOTEKAaHUS peaklMii o0OMEeHa B pacTBOpax 10 KOHIIA.

Tunel XUMUYECKUX PEAKIUI HA IPUMEPE CBOMCTB BOJBL. Peakuus pa3noxkeHus — 3JIeKTPOJIn3

BOJbIL. Peakuyuy coelnHeHNss — B3aUMOZEHCTBHE BOABI C OKCUAMHU METAJUIOB M HEMETAJLJIOB.

YcnoBue B3auMOEN CTBUS OKCHIOB METAJNIOB U HEMETAJLIOB € BOAOH. [loHATHE «TUAPOKCHIBIY.

Peaknuu 3amenienns — B3auMOJIeiiCTBUE BOJIbI ¢ MeTajIaMH. Peakiiun oOMeHa — IuipoJin3 BEeeCTB.

JemoncTpanmu. [Ipumeps! puznueckux siBiIeHUN: a) MyIaBIeHUe napaguHa; 0) BO3roHKa oga

W OEH30MHOM KUCIIOTHI; B) PACTBOPEHUE OKpALLIEHHBIX CoJiel; I') 1upPy3us TyInCThIX BELUIECTB C TOPSIEN JaMIIOYKH HakaiuBaHus. [Ipumepbl
XUMUYECKUX SIBJICHUI: a) TOPEHUE

Maruus, pocdopa; 0) B3aUMOACHCTBUE CONSTHOM KMCIOTHI C MPaMOPOM HJIM MEJIOM; B) mojiydueHue ruapokcuaa menu (I1); r) pactBopeHue
MOJIyYEHHOI'0 THAPOKCHIA B KUCTIOTax; A) B3aumojeiicteue okcuna meau (11) ¢ cepHoit kucnoToit mpu HarpeBaHuM; €) pa3iokKeHue epMaHraHaTa
KaJIMsl; %K) pa3yioKeHHe MEePOKCHIa BOJOPO/Ia C OMONIIBIO TMOKCH A MapraHia U KaTajaas3bl KapTodens UM MOPKOBH; 3) B3aUMO/IeiCTBHE
pa30aBiIeHHBIX KUCIIOT C METaJUIaMHU.

JlaGopaTropHble onbIThI. 16. [[pokaniBanue Meau B MIaMeHH CIUPTOBKU. 17. 3amenienue Meau B pactBope xiopuaa meau (I1I) xenezom.
IIpakTuyeckue paéorsl. 4. AHaIN3 TOUBBI U BOJBI (JIOMaLIHUN SKcniepuMeHT). 5. [IpuzHaku

XUMHUYECKUX PEAKIUi.

IIpeameTHbIe pe3yabTaThl 00y4eHHs

Yuammiics 1OJKEH yMemsb:

v/ HCIOJIb30BAaTh MPU XaPAKTEPUCTHKE BEIIECTB MOHATHS: «IUCTHIUISIUSD, KIIEPErOHKa,

«KpUCTAJNIN3ALUA», «BbIIIAPUBAHUEY, «(PUIBTPOBAHUEY», «BO3TOHKA, MJIU CYyOIMMaLUs», «OTCTAUBAHUEY, KLIEHTPU(PYTUPOBAHUEY, «XUMUYECKAs!
peakLusa», «KXMMUYECKOE YPaBHEHUEY, «PEAKIIMU COSAUHEHUS», «PEAKLIUU PA3TIOKEHUN», «PEAKIIMH 00MEHa, «PeaKIui 3aMEeLIeHUs», «PeaKuu
HEUTpaIM3alun», «3K30TEPMUUECKUE PEAKLIUNY, «IHTOTEPMUUYECKHE PEAKIINI», «PEAKIMH TOPEHUD), «KaTaJIu3aTopbl», «PEepMEHTH, «00paTUM bie
pEaKIUN», «HEOOPATUMBbIE PEAKIIMN», «KATATUTUYECKUE PEAKIIUN», «HEKATAIUTHUECKIE PEAKIIMUY», «Ps/l aKTUBHOCTH METAJIJIOBY», «TUAPOIIU3Y;

v/ yCTaHABJIMBATH IPHYMHHO-CICACTBCHHBIC CBSI3H MEXKy (PM3UUIECCKHMH CBOMCTBAMHU BEIIECTB



U CII0CO0OM pa3/iesieHus CMecel;

v' OOBSCHSTH 3aKOH COXPAHEHHSI MACChI BEIECTB C TOYKH 3PEHHSI ATOMHO-MOJICKYJIIPHOTO

YUEHUS;

v/ COCTaBIATH ypaBHEHHs XUMUYECKMX PEAKIIMI Ha OCHOBE 3aKOHA COXPAHEHHS MacChl BEILECTB;

v/ ONHUCHIBATH PEAKIIUH C TOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO MM POIHOTO) A3BIKA U A3bIKA

XUMUU;

v KIaccupUIMPOBATH XUMUYECKHUE PEAKIMH 110 YHCITy B COCTABY UCXOIHBIX BEIICCTB U MPOIYKTOB PEAKIINH; TEIIIOBOMY (B (EKTy; HalpaBICHHUIO
MPOTEKAHUS PEAKIMH; YyYaCTHUIO KaTalln3aTopa;

v/ HCMOJIb30BaTh TABJIUILy PACTBOPHMOCTH JUISL OMIPEICIICHHUS BO3MOKHOCTH IIPOTEKAHUSI PEAKIUI 0OMEHa; SJIEKTPOXUMHIECKHN PsiJ] HATIPSKCH U
(aKTMBHOCTH ) METAJIJIOB JIJIsl OIIpelesIEHUs] BO3SMOYKHOCTH ITPOTEKAHUS PEaKIUil MEX 1y MeTallaMi U BOJHBIMU PacTBOPaMHU KHC-

JIOT U COJICH;

v HabJIo/1aTh U OMKMCHIBATH TIPU3HAKK M YCIOBHS TEUEHHS XMMHUYECKUX PEAKIIHi, JeaTh BHIBObI HA OCHOBAHWY aHaJIM3a HAOI01eHuH 3a
3KCIIEPUMEHTOM;

v IPOBOJMTH PacueThl 10 XUMUYECKUM YPaBHEHUAM Ha HAXOXKIEHHE KOJIMIECTBA, MACChI HIIH

o0beMa MPOoJyKTa peakluu 10 KOJIUYECTBY, Macce WM 00bEMY HCXOHOTO BEILIECTBA; C UCIIOIb30BaHUEM IOHSITHS «I0JIs», KOI/la HCXOAHOE BEIIECTBO
JIaHO B BUJIE pacTBOpa C 3a-

JTAaHHOW MAaCCOBOM /J10JIel paCTBOPEHHOTr O BEILIECTBA UJIM COAEPIKUT ONMPEICICHHYIO 10O

MpUMECEH.

MertanpeaMeTHbie pe3yJbTaThl 00y4eHHsI

VYyamuiicst TOIKeH yMems:

v/ COCTaBIIATH Ha OCHOBE TEKCTA CXEMBI, B TOM YHCIIE ¢ puMeHenneM cpeacts UK T;

v caMOCTOSITENIbHO OOPMIISITH OTYET, BKIIOYAIOIIHI OMMCAHNE SKCIIEPUMEHTA, €r0 PE3YJIbTaTOB,BBIBOIOB;

v/ HCMOJIb30BaTh TAKOM BHJ MBICICHHOTO (M/€aIbHOT0) MOJICITHPOBAHHSI, KAK 3HAKOBOE MOJICIIMPOBaHKE (HA IPUMEPE YPAaBHEHHN XUMUYECKUX
peaxiuii);

v paznmyaTth 00BEM M COJIEp)KaHKE TIOHSITHI;

v/ pasjuyaTh POJOBOE U BHIOBOE IMOHSTHUS;

v/ OCYIIECTBJISATH POJOBUIOBOE ONpPEIEIEHUE TIOHATHIA.

TEMA 5. PACTBOPEHHUE. PACTBOPBI. CBOIICTBA PACTBOPOB DJIEKTPOJIUTOB

(21 gacon)

PactBopenue xak ¢pusnko-xumuueckuii npouecc. [lonsitue o ruaparax u kpucramioruaparax. Pacteopumocts. Kpubbie pacTBOPUMOCTH KaK MOJEb
3aBUCUMOCTU PaCTBOPUMOCTHU TBEPbIX BEILIECTB OT TeMIepaTypbl. HachllieHHbIe, HEHACHIILIEHHBIE U MTEPECHIIIEHHbIE PACTBOPbI. 3HaUYEHUE PaCTBOPOB
JUISL IPUPOJIBI M CEJIbCKOTO X031 CTBA.

[TonsiTrie 00 ANEKTPOTUTHUECKON U CCOLMALUU. DIIEKTPOIUTHI U HEIJEKTPOJIUTHI. MeXaHU3M AU CCOUUALINMI 3JIEKTPOJIUTOB € PA3JIUYHBIM XapaKTEPOM
cBsizu. CTeneHp 3JIeKTPOIUTHYECKOM aucconranii. CUIIbHBIE U C1a0ble JIEKTPOJIUTHI.



OCHOBHBIE MTOJIOKEHUS TEOPHH IIEKTPOIUTUUECKOM nuccormanun. loHHbie ypaBHeHuUs peakiuii. Peakiiuu odmMena, uaymnme 10 KOHIA.
Krnaccudukanys HOHOB ¥ X CBOMCTBA.

Kucnotsl, ux knaccudukanus. J(ucconuanus KUCIOT U UX CBONCTBA B CBETE TEOPHH IJIEKTPOIUTUYECKON Juccolnanuu. MoneKysipHbIe U HOHHBIE
ypaBHEHHUS peakuuii. B3anmoericTBUE KUCIOT ¢ MeTaIaMu. DJICKTPOXUMHUUECKUN Pl HANPSHKCHUH MeTallloB. B3auMoelicTBre KUCTIOT C OKCHUIaMH
MeTasuoB. B3aumonelicTBie KUCIOT C OCHOBAaHUSAMU — peakius HelTpanuzaunn. BzaumoaelictBue Kuciot ¢ cosimu. Mcnonb3oBanue Tabauib
pPacTBOPUMOCTH JIJIsSl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, ux knaccudukanus. J(ucconnanys OCHOBaHHUM U UX CBOMCTBA B CBETE TEOPUH JIEKTPOIUTHUECKOM Tucconnanuu. Bzaumogelicteue
OCHOBaHM# ¢ consiMu. Mcnonp3oBaHre TaOIHUIIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKU XMMHYECKUX CBOMCTB OCHOBaHUN. B3anmoaeiicTBue mmenouei ¢
OKCHJIAMHU HEM ETAJLIIOB.

Conu, uX AUCCOLMAIINS U CBOWCTBA B CBETE TEOPUHU IJEKTPOTUTUUECKOMN U CCOLUALIIH.

B3aumopeiicTBue conelt ¢ MeTamiaMu, 0COOCHHOCTH 3TUX peakiuil. BzanmonelictBue coeil ¢

comsimu. M crionb30Banue TabIUIbl pACTBOPUMOCTH JIJISl XapaKTEPUCTUKN XUMHUYECKHX CBOMCTB coJieil.

O06o0meHne cBefeHni 00 OKCUIaX, UX KJIacCU (PUKAIUK U CBOHCTBAX.

['enernueckue pssibl MeTaJIa M HeMeTasuia. ['eHeTnueckas cBsi3b MEXKy KJIacCaMH HEOPraHUYECKUX BEILECTB.

OKHCINTEILHO-BOCCTAHOBUTEILHBIE PE€aKIInu

OKUCIUTENBbHO-BOCCTAHOBUTEIIbHBIEC PEAKIUU.

OrnpenesieHre CTeneHeld OKUCISHUS IS 3JIEMEHTOB, 00pa3yroIIUX BEIIECTBA PAa3HBIX KJIACCOB. Peakiy HOHHOTO 0OMEHA U OKHUCJIUTEIbHO-
BOCCTaHOBUTEIbHbBIC peakiuu. OKUCIUTENIb U

BOCCTaHOBHUTEIIb, OKHUCIICHUE H BOCCTAHOBIICHUE.

CocraBneHue ypaBHEHHI OKHCIATELHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJOM JIEKTPOHHOTO OasiaHca.

CBoiCTBa MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJJIOB, KMCJIOT U COJIEH B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.

JdemoncTpanun. VcnibiTaHue BEIIECTB U UX PACTBOPOB Ha 3JIEKTPONPOBOJIHOCTh. 3aBUCUMOCTb 3JIEKTPOIPOBOITHOCTH YKCYCHOM KUCIIOTHI OT
KOHIIEHTpaluu. [[BrkeHrne okpaneHHbIX

HMOHOB B 3JIEKTPUYECKOM I0Jie. B3anmoaercTBue IMHKA C CEPOM, CONSHON KUCIOTOM, XJIOPHIOM

menu (II). 'openne marnus. BzaumoneiictBue XJIOpHOM U CEPOBOJOPOIHON BOJIBI.

JlabopaTopHbie onbIThI. 18. B3auMoeiicTBre pacTBOpOB XJIOpUAA HATPUS U HUTpATa cepedpa.

19. I[onyuenune HepacCTBOPUMOI'0 THIPOKCHIA U B3AMMO/1EUCTBUE €ro ¢ kucaotaMu. 20. BzaumoneiicTBue KUCIOT C OCHOBaHUAMU. 21.
BzanmopeicTBre KMCIOT C OKCUIAMH METAJIIOB. 22.

BzaumopeicTBrE KHCIOT ¢ MeTaamu. 23. B3auMoaeicTBre KHCIOT ¢ coisaMu. 24. B3amMoeii cTBue 1mienoduei ¢ KucinoTaMu. 25. BauMoaeiictue
HIeJIOUEH ¢ OKCHJAMU HEMETaJUIoB. 26.B3aumonelictBue menoden ¢ consimu. 27. [lonydenne u ¢cBoiCTBa HEPACTBOPUMBIX OCHOBAHMIA.

28. B3aumonelicTBre OCHOBHEIX OKCHUJIOB C KUCJIOTaMHu. 29. B3auMoneicTBre OCHOBHEIX OKCHUIOB ¢ Bonoii. 30. B3zanMonelicTBUE KUCIOTHEIX OK CUJI0OB
co meaouamu. 31. BzaumoaelicTBie KUCIOTHBIX OKCHIOB ¢ BOoii. 32. B3anmonelicTBue coiel ¢ kuciioraMu. 33. B3aumMogeiicTBrie coJie ¢
miesiouamu. 34. BzaumogenictBue coneit ¢ comsimu. 35. B3aumoeiictBre pacTBOPOB COJICH ¢ MeTasllaMH.



IIpakTnuyeckue padoTsl. 6. Pemenne skciepuMeHTaNnbHbIX 3a1a4. 5.CBoNCcTBa KUCIOT, OCHOBAHUM, OKCHJIOB U COJIEH

IIpeameTHBbIe pe3y1bTaThI 00y4eHHUSs

Yuamuiics 10JKEH yMemsb:

v/ HCMOJIB30BaTh MPU XaPAKTEPUCTHKE MPEBPAICHHUI BEIIECTB MOHATUS: «PACTBOPY, «IJIEKTPOIMTHYCCKAS AUCCOLHAIIUS», «IIICKTPOIHTHDY,
«HEIJIEKTPOJIUTHDY, «CTENEHb TUCCOLUALINNY, «CUIIBHBIE AIEKTPOJIUTHDY, «CIadble AIEKTPOIUTHI», KKATHOHBI», KAHMOHBD), KM CIOTBD), «OCHOBaHUS,
«COJN», KMOHHBIE PEAKLUN», «HECOIe00pa3yIole OKCUIBI», «COJIe00pa3yIOLIe OKCUABI», KOCHOBHBIE OKCHBI», «KHUCIOTHBIE OKCHJIBIY, «CPEIHUE
COJIN», «KHUCIIBIE COJIN», KOCHOBHBIE COJIN», «T€HETUYECKUU P, KOKUCIUTEIBH0-BOCCTAHOBUTENBHBIEC PEAKLIUNY, KOKACIUTENbY, «BOCCTAHOBUTENbY,
«OKHCIJICHHE», «BOCCTAHOBIICHUEY;

v/ ONUCHIBATH PACTBOPEHHE KaK (PU3MKO-XUMHIECKUH MPOIIECC;

v WUIIOCTPUPOBATH IPUMEPAMHU OCHOBHBIE MTOJIOKEHUS TEOPHHU DIIEKTPOTUTHIECCKON JTUCCOIUAIINI; TCHETHYECKYIO B3AMMOCBS3b MEKILY
BEILECTBAMH (IIPOCTOE BEIIECTBO — OKCUJ] — I'MJIPOKCH — COJIb);

v/ XapakTepu3oBaTh OOIHEe XUMHUIECKHE CBOMCTBA KMCIOTHBIX H OCHOBHBIX OKCHJIOB, KHC-

JIOT, OCHOBAHMH U COJIEH C MO3ULUI TEOPUHU IEKTPOJIUTHIECKON IUCCOLMALUY; CYIIHOCTb

IJEKTPOIMTUYECKON U CCOLUALIMY BEIECTB ¢ KOBAJIEHTHOM MOJIAPHON U HOHHON XMMHYECKOU CBSA3BIO; CYIIIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLuii;

v/ [IPUBOIUTH IPUMEPHI PEAKIIUIA, TOATBEPIKAAIONINX XUMUIECKHE CBOMCTBA KUCIIOTHBIX U OCHOBHBIX OKCHIIOB, KHCJIOT, OCHOBAHHH U COJIEH;
CYILLIECTBOBAHUE B3aNMOCBS3U MEXy OCHOBHBIMH KJIaCCAMU HEOPraHWUYECKHUX BELIECTB;

v kimaccuUIMPOBATh XUMUUYECKUE PEAKIMH 10 «KM3MECHEHHUIO CTEMEeHEl OKUCIEHUS IEMEHTOB, 00Pa3yOIIiX Pearupyrolre BEIeCTBaY;

v COCTaBIATH yPaBHEHMS DJIEKTPOIMTUYECKON IUCCOLMALMH KUCIOT, OCHOBAHUM U COIEH;

MOJIEKYJISIPHBIE, ITOJIHBIE U COKPALLICHHBbIE HOHHBIC YPABHEHHUSI PEAKIUHI C Y4aCTUEM DIIEKTPOJIMTOB; YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX
peaKIuii, UCroNb3ys METO/ ANIEKTPOHHOI0 OaslaHca; ypaBHEHHS peakliid, COOTBETCTBYIOIIMX ITOCIEI0BATEIbHOCTH («IIETI0UKEe») IPEBPALICHHH
HEOPraHWYECKUX BEUIECTB Pa3IMYHbIX KJIACCOB;

v/ ompenensiTh OKUCIUTENh U BOCCTAHOBUTENb, OKMCIICHHE U BOCCTAHOBJICHUE B OKHMCIIUTEIh -

HO-BOCCTAHOBUTEIILHBIX PEaKLMIX;

v/ yCTaHaABIMBATH IPHYMHHO-CJICICTBEHHBIE CBSI3U: KJIACC BEIECTBA — XMMHUUYECKHE CBOMCTBA

BEIIIECTBA; HA0JI01aTh U OIUCBIBATH PEAKIIUU MEXY 3JIEKTPOIUTAMHU € IIOMOILBIO €CTECTBEHHOrO (PYCCKOI0 MJIM POAHOIO) S3bIKA U SI3bIKA XUMUU;
v’ NPOBOJMTH OIBITHI, MOATBEPIKIAMOIINE XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEO PraHMYECKUX BEIIECTB.

v’ obpaimarthcs ¢ 1abopaTopHBIM 000PYIOBAHIEM H HATPEBATEIBHBIMU TPUOOPAMU B COOTBETCTBHHU C MPABUIIAMH TEXHHKU 0€30MaCHOCTH

v/ HaOmoaTh 32 CBOWCTBAMHU BEIECTB U SIBICHHUSAMU, IPOUCXOSIIIMMHE C BEIICCTBAMHE;

v/ ONUCHIBATH XUMUYECKHN SKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOIO (PYCCKOr0 U POJHOTO)

A3bIKA U SI3bIKA XUMUHU;

v JlenaTh BBIBOBI IO Pe3yJIbTaTaM MPOBEICHHOTO KCIICPUMEHTA.

MeTanpeaMeTHble pe3yJbTaThbl 00y4eHHs



VYyammuiics 10DKeH yMemb:

JIeJ1aTh TIOMETKH, BBIIUCKH, IUTUPOBAHUE TEKCTA;

COCTaBJIATH IOKJIAJL;

COCTaBJISITh HA OCHOBE TEKCTa rpadMKu, B TOM YHCIIe ¢ mpuMeHeHueM cpencts MKT;

BJIAZICTh TAKUM BHJIOM M3JI0KEHUS TEKCTa, KAK PACCYXKIECHUE;

UCIOJIb30BaTh TaKOW BUJI MBICJICHHOI'O (M1€aJIbHOI0) MOJIETUPO BaHUS, KaK 3HaKOBOE MOJIeIMpOBaHKE (Ha IpUMEpe ypaBHEHUHN peakui
JUCCOLIMAIINY, HIOHHBIX YPaBHEHUN PEAKIINH,

NOJTypeaKuil OKHCIIEHUS-BOCCTAHOBIIEHNS);

pa3aryaTh KOMIIOHEHTHI J0Ka3aTeNbCTBa (TE3UC, apIryMEHTHI U (OpMy 10Ka3aTeIbCTBA);

OCYILIECTBJISATh IPSIMOE UHYKTUBHOE J0KA3aTENIbCTBO;

OIpeeNsATh, UCXOAS U3 yueOHOU 3a1aul, HEOOXOAUMOCTh HEMOCPEICTBEHHOI 0 UM OIOCPEIOBAHHOI'0 HAOII01CHUS;
CaMOCTOSITENIbHO (POPMHUPOBATH IIPOrpaMMy SKCIIEPUMEHTA.

N N N N NN

ANANE NN

JIMYHOCTHBIE PE3YJBbBTATHBI OBYUEHUSA

VYyammiics TOIKEH:

v\ 3Hamb U MOHUMamb. OCHOBHbIE HCTOPUYECKUE COOBITHUS, CBI3aHHBIE C PA3BUTHEM XUMMHU M OOLIECTBA; JOCTUKEHHS B 00JIACTH XUMHH U
KyJIbTYpHbIE TPAAUIUU (B YACTHOCTHU, HAYYHbIE

TpaJULIMK) CBOEH CTpaHbl; OOLIEMUPOBbIE JOCTUKEHHUS B 00JIACTH XMMUU; OCHOBBI 3/10POBOI'0

o0pasa KU3HU; MTPaBUJIa TOBEICHUS B UYPE3BBIYAITHBIX CUTYallUIX, CBSI3aHHBIX C BO3/ICHCTBUEM

Pa3TUYHBIX BEUIECTB; COIUATBHYIO 3HAYUMOCTh M COJIepikaHue mpodeccuii, CBI3aHHBIX C XU -

MUEH; OCHOBHBIE TTpaBa U 00I3aHHOCTH T'PaKJaHUHA (B TOM YHCIIE YJalle rocs), CBI3aHHbIC C

JUYHOCTHBIM, TPO(ECCHOHATBHBIM U )KU3HEHHBIM CAMOOIPEICIICHUEM;

v ucnbimbi8amhb: 4yBCTBO FOPAOCTH 32 POCCUMCKYIO XUMHYECKYIO HAYKY U YBOKEHHE K HCTOPUH €€ PA3BUTHUS; YBAKEHUE U IPUHATUE JOCTHKEHUI
XUMHUHU B MUPE; YBOXKEHHE K OKPY>KAIO UM (YUJaIlUMCs, YIUTEISIM, POAUTEIISIM U JIp.) — YMETb CIYIIATh U CIBIIIATH TapTHEPA,

MPU3HABATh MPABO KAXKJOT0 HA COOCTBEHHOE MHEHUE U TPUHUMATh PEIICHUS C YIE€TOM MO3UIIMN BCEX YUaCTHUKOB; CAMOYBa)XEHHE U SMOIIMOHAIBHO-
MOJIOXKUTEIBHOE OTHOLLEHUE K

cebe;

v [puU3Hasamhb: IEHHOCTh 3710POBbs (CBOETO M JAPYTHUX JIFOIEH); HEOOXOAMMOCTh CAMOBBIPAKEHHUS, CAMOPEATM3AIIUH, COLUAIBHOIO IPU3HAHUSL;

v\ 0CO3Hagamb. TOTOBHOCTH (UJIM HETOTOBHOCTD) K CAMOCTOSTENLHBIM IIOCTYIIKAM M AEHCTBUSAM, IPUHATHIO OTBETCTBEHHOCTH 32 UX PE3YJIbTAThI;
TOTOBHOCTH (MJIM HETOTOBHOCTB) OTKPBITO BBIPAXKATh U OTCTAMBATH CBOIO MO3ZUIIMIO U KPUTHYHO OTHOCUTHCS K CBOMM IO CTYIIKaM;

v [posiensimb. N00pOKeENaTeIbHOCTh, 10BEPUE U BHUMATEIBHOCTD K JIFOSIM, TOTOBHOCTB K COTPYAHMYECTBY U Apy*kO€, OKa3aHHIO IIOMOLIN
HY)KJIAIOIIUMCS B HEH; yCTOWYUBBIN MT03HABATEIILHBIN HHTEPEC, MHUIIMATUBY U JTF0003HATEIPHOCTh B M3yUCHHH MHPA BEIIECTB U PEAKIIHIA;

1[EJIey CTPEMIIEHHOCTb U HACTOMYMBOCTb B IOCTUKEHUU 1IeJIel, TOTOBHOCTh K MPEOI0JIEHUIO



TPYAHOCTEH; YOSKIEHHOCTh B BO3MOXKHOCTH [TO3HAHU S IPUPO/IbI, HEOOXOIUMOCTH Pa3yMHOI'0 UCIOJIb30BAHUS JOCTHIKEHUN HAYKU U TEXHOJIOTHH J1s
pa3BUTHsI OOIIECTBA;

v\ yMemb: yCcTaHaBIMBATh CBSA3b MEXIY LENBI0 U3YUEHUS XUMUU U TEM, [l YEr0 OHA OCYILECTBIISETCS (MOTHBAMM); BBHIIOIHATE IPOrHOCTHYECKYIO
CaMOOLCHKY, PCryJIupyrOIyt0O aKTUBHOCTDb JIMYHOCTH Ha 3TAll€ €€ BKIIIOYCHUA B HOBBIN BUA JCATCIIbHOCTH, CBSI3aHHBIN C

HAYaJIOM U3YYCHUS HOBOT'O YYEOHOr0 MPeMETa — XUMUH; BBITOJHATH KOPPUTHPYIOTIYIO CAMOOIICHKY, 3aKITFOYAIONIYIOCsS B KOHTPOJIE 32 IPOI[ECCOM
HN3YUYCHHI XUMUHU U BHCCCHUU HeO6XO)II/IMI)IX KOPPEKTHUBOB, COOTBCTCTBYIOIIUX dTAIllaM 1 criocodam HN3YUYCHUA KypCa XUMHUH,

CTPOUTH )KNU3HCHHBIC U HpO(beCCI/IOHaJ'H)HI)Ie IJIaHBI C YYE€TOM KOHKPETHBIX COLIMAIbHO -UCTOPUICCKUX, MTOJTUTUICCKUX U SKOHOMHUYCCKUX YCHOBHﬁ;
0CO3HABaThL COOCTBEHHBIE HCHHOCTH U UX COOTBCTCTBUC IPUHHUMACMBIM B JKXU3HU PCIICHUAM; BECTH JUAJIOT HA OCHOBC

PAaBHOIIPABHBIX OTHOLLEHUI U B3aMMHOI'O YBaXKEHHUS; BBIJIEJIATh HPAaBCTBEHHBIN aCEKT MOBEIEHUS U COOTHOCUTh ITOCTYIIKH (CBOM U APYTHX JIIOAEH) U
COOBITUSA C MNPUHATBIMU 3THYCCKUMU HOPMAaMU; B IPCACIIaX CBOUX BO3MOXXHOCTEN HpOTI/IBOI[Cf/'ICTBOBaTB HeﬁCTBHHM " BJIMAHUAM, TPEACTABJIAOIIUM
yrpo3y *KHU3HH, 3J0POBbIO U O€30IACHOCTH JIMYHOCTH U 00IIECTBA.

COJIEPXAHUE ITPOT'PAMMBbI
9 kJsacc (2 9 B HeAeIo, Bcero 68 4,)

IoBTOpEeHNE OCHOBHBIX BONMPOCOB Kypca xumuu 8 kiacca (11 gacos)

Tema 1. OBLIASA XAPAKTEPUCTUKA XUMHNYECKHUX 2JIEMEHTOB 1

XUMHUYECKHUX PEAKIAI. MEPUOJUYECKHNM 3BAKOH U TIEPUOJJUYECKAS

CUCTEMA XUMHWYECKHUX 2JIEMEHTOB .M. MEH/IEJIEEBA (12 yacos)

XapakTepucTrKa 3JI€MEHTa Mo ero nmojioxkeHnuto B [lepuonuueckoit cucreme xumudeckux sneMenToB J[. . MenaeneeBa. CBolicTBa OKCHUI0B, KM CIIOT,
OCHOBAHMH U COJIEW B CBETE TEOPUU IJIEKTPOJIUTUYECKON AUCCOUUALMHI U OKUCIIEHUS -BOCCTAHOBIJICHHUS.

[TonaTHe 0 mepexonHbIX AIeMeHTax. AM(OTEpHOCTb. ['eHeTHUeCKUi psili IEPEXOIHOT O AJIEMEHTA.

[lepnoanueckuii 3axoH u [lepuognueckas cucrema xumudeckux siaeMeHt oB J[. . MenaeneeBa. Xumuueckass Opranu3anus KUBOW U HEXXUBOU
npupoAbl. XMMUYECKHI COCTaB sA/1pa, MAHTHH U 3€MHOM KOPbl. XMMUYECKUE JIEMEHTHI B KJIETKAX )KUBBIX OpPraHU3MOB. Makpo - © MUKPOJJIEMEHTHI.
O06o0061IeHue cBeIeHNH 0 XMMUYEeCKUX peakuuax. Kinaccudukanus XuMUYECKUX PEakIiil Mo pa3iMyHbIM MPU3HAKAM: UHCIIO U COCTaB Pearupyroiux
U 00pa3yIOIIUXCs BEIIECTBY, «TEII0BON 2B deKT», «HAMIPABICHUEY, «U3MEHEHHE CTENICHEH OKHMCIEHUS 3JIEMEHTOB, 00pa3yoIIUX pearupyromme
BEIIECTBaY, «(hazay, «MCIOIb30BaHNE KaTaIU3aTOPay.

[ToHATHE O CKOPOCTH XUMHUYECKON peakiu. PakTopsl, BIUSIONINE HA CKOPOCTh XUMHUECKUX peakiuil. KatanuzaTops! u kataau3. UHruOUTOpEI.
AHTHOKCHJIAaHTBHI.



JemouncTpanmu. Paznmuunsie popmbl Tabsunel . M. Menneneesa. Monenu aToMoB 3J1€MEHTOB

1—3-ro nepuonoB. Mojenb cTpoeHUsl 3eMHOT0 1apa (IonepedyHbli pa3pe3). 3aBUCUMOCTh CKOPOCTH XMMHUECKON PEaKIMU OT IPUPOIbI
pearupyroumx BeuecTB. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PeaKIMu OT KOHLIEHTPALUU Pearupyroux BEecTB. 3aBUCUMOCTb CKOPOCTH XUMH -
YECKOM peakIMu OT MJIOIIA1 COIPUKOCHOBEHUS PEarupyOIINX BEIECTB («KUTISIIANA CITION ).

3aBUCUMOCTh CKOPOCTU XUMHUECKON PeaKuu OT TEMIIEPATypbl pearupyroLInX BellecTB. | OMOTreHHbIN U TreTeporeHHbIN KaTanu3bl. @epMeHTaTUBHBIN
karanu3. UHrubupoBanue.

JlabopaTopHblie onbIThI. 1. [TomydyeHne rugpokcuaa UHKa U UCCIEI0BAHUE €r0 CBOMCTB. 2.

MonenupoBanue noctpoenus llepuoanyueckoi cuctemsl XuMudeckux aaemMeHToB 1. . Menneneesa. 3. 3aMenieHue ejne3oM MeJld B pacTBOpe
cynbgata meau (11). 4. 3aBUCUMOCTD CKOPOCTH XUMUYECKOW peakMy OT MPUPObI pEarnpyoUX BEIIECTB Ha IPUMEPE B3aUMOEHCTBHS KU CIIOT C
MeTaJlJIaMU. 5. 3aBUCUMOCTb CKOPOCTH XMMHUECKON peaKIMK OT KOHIIEHTPAllUU pearupyrollnX BELIeCTB HAa IPUMEpE B3aUMOIECHCTBUS LIMHKA C
COJITHOM KHCJIOTOU pa3JIMYHOW KOHIICHTPALIMH.

6. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEaKIMU OT IJIOIIA A COIPUKOCHOBEHUS Pearupyromnmx

BelecTB. 7. MonenupoBaHue «KUIIAILEro cIos». 8. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKuu OT TEMIIEPATYPbl PEArUPYIOLIMX BEIIECTB HA
npumMepe B3aumoseictBus okcuna meau (I1) ¢ pacTBopoM cepHO KHCIOTHI pa3InyHON TemrepaTypsl. 9. Pasnoxxenue nepokcuaa Bogopoaa ¢
noMolibo okcraa mapradua (IV) u katanassl. 10. OGHapyxeHne KaTajga3bl B HEKOTOPBIX MUILEBbIX T poayKTax. 11. MHrubupoBanue B3auMoAeHCTBUS
KHCJIOT C METAJIJIAMHU YPOTPOIIMHOM.

IIpeameTHbIe pe3yabTaThl 00y4eHHsI

Yuamuiics 10JKEH yMemsb:

v HCIOJIB30BATh ITPU XaPaKTEPUCTHKE MPEBPAICHHUIN BEIIECTB MOHSTHS: «XMMHUUYCCKAs PEAKIHSI», «PEAKIINU COCTUHECHUSD), «PEAKIIUH PA3II0KCHHUS,
«peaxkuu 0OMEeHa, «Peakluu 3aMeeHHs», «PEaKIuu HeUTpanu3aumn», «9K30TepMUIECKUe PeaKIIUny», «IHI0TepMUYECKIE pe-

aKIUN», «OOPATUMbIE PEAKIIMNY», KHEOOPATHUMbIE PEAKIIMNY», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMNY», «TOMOT €HHBIE PEaKII», «IeTePOreHHbIE
PEAKIUN», «KaTaJTUTUIECKUE PEAKIIUIY, KHEKATATMTHYECKHE PEAKLIUN», «TETIOBOH 3(h(PEeKT XUMHUUECKOH PEaKIIUN», «CKOPOCTh XMMUYECKON
peaKMN», «KaTalIu3aTop»;

v XapakTepu30BaTh XUMHYECKHE JIEMEHTHI 1-3-r0 MEPHOIOB O MX MOJOKEHUIO B [IepHOIMUECKON CHCTEME XUMUIECKHX dyieMeHTOB J1.- .
MenpeneeBa: XUMHUYECKHI 3HAK, TOPSIKOBBII HOMED, IEPUOJL, TPyIIa, IOArPYIIa, OTHOCUTENbHAs aTOMHAsl Macca, CTPOCHHUE aToMa

(3apsn sapa, YUCIIO MPOTOHOB M HEUTPOHOB B siIpe, 0011ee UM CIIO 3JEKTPOHOB, paclpeiesieHre 3IEKTPOHOB O IJEKTPOHHBIM CJI0SM, IPOCTOE
BEIIECTBO, (JOpMYJIa, Ha3BAaHUE U TUI BBICILIET0 OKCHA U THIPOKCU/A, JIETYUYEro BOJOPOIHOIO COEAUMHEHUS (1711 HEMETAIUIOB));

v/ XapakTepu3oBaTh OOIME XUMUIECKHE CBOMCTBA aM(POTEPHBIX OKCHIIOB U THIPOKCHJIOB;

v’ [IPUBOIUTH IPUMEPHI PEAKIINH, TOTBEPKIAIONINX XMMUYECKHE CBOUCTBA aM(POTEPHBIX OKCHIIOB M THIAPOKCH/IOB;

v’ JaBaTh XapaKTEPUCTHKY XMMHUUYECKUX PEAKIIMI 110 YMCIY M COCTAaBY MCXOHBIX BEIIECTB U MPOAYKTOB PEAKIMH; TEIIIOBOMY 3D PEKTY;
HaIpaBJICHUIO IPOTEKaHUsl PEAKIIUU; U3MEHEHUIO

CTEeNEeHE OKMCIIEHHs 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJHBIX BEILIECTB; YYACTUIO KaTalu3aTopa;



v’ OOBSCHATH M IIPUBOIAUTH TIPUMEPBI BIMSHUSA HEKOTOPBIX (PAKTO poB (IPUPOJIA PEATUPYIONINX BEIIECTB, KOHIIEHTPAIIUS BEIIECTB, JIaBJICHUE,
TeMIIepaTypa, KaTaJInu3aTop, HOBEPXHOCTh CONIPUKOCHOBEHHUS PEarupykolX BEIIECTB) Ha CKOPOCTh XUMUUECKUX PEAKIIHil;

v HabJroaTh ¥ ONKMCHIBATH YPABHEHHS PEAKIIUI MEK/LY BEIIECTBAMHU C IIOMOIIBIO €CTECTBEHHOrO (PYCCKOr0 MJIM POJAHOTO) A3bIKA M A3bIKA XMMHM;
v IPOBOJMTH OIBITHI, TOATBEPKAAIOIINE XUMUIECKHE CBOMCTBA aM(OTEPHBIX OKCHIIOB U THAPOKCHIOB; 3aBUCUMOCTh CKOPOCTH XMMHUECKOM
pEaKIH OT PAa3IMYHBIX (PaKTOPOB (IPUPOAA PEarupyrOIIMX BEIIeCTB, KOHIIEHTpAIHs BEIECTB, 1aBJICHNE, TeMIIepaTypa, KaTajau3aTop, MIOBEPXHOCTh
COIPUKOCHOBEHUS PEarupyrouX BEIIECTB).

MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHUs

VYyamuiicst 10JKeH yMems!

v’ OmpenensATh 1eib yIeOHO! JesTeIbHOCTH C TOMOIIBIO YUUTENSI U CAMOCTOSATEIBHO, HCKATh CPEJICTBA €€ OCYIIECTBIICHHS, paboTas 110 IUIaHy,
CBEPATH CBOM JIUCTBUS C LIENbI0 U TPU HEOOXOTUMOCTH UCIPABIIATH OIIMOKHU C TOMOIIBIO YYUTENS U CAMOCTOSITENIBHO;

v/ COCTaBIIATh aHHOTAIIMIO TEKCTA;

v’ CO3/aBaTh MOJIEJH C BHIJEIIEHUEM CYIIECTBEHHBIX XapAKTEPUCTHK O0bEKTA U IPECTABICHUEM MX B IIPOCTPAHCTBEHHO-IpadruecKoi nim
3HaKOBO-CUMBOJINYECKOU (hopme;

v onpenensaTh BUAbI Kiaccu(uKkanuu (€CTECTBEHHYIO M UCKYCCTBEHHYIO);

v/ OCYIIECTBJIATH IPAMOE JAEAYKTUBHOE J0KAa3aTelbCTBO.

TEMA 1. HEMETAJIJIBI (29 gacos)

OO61as xapakTepruCcTUKa HEMETAJJIOB: MojoxeHue B [lepruoanueckoit cucreMe XMMHYECKUX

anementoB []. 1. MenneneeBa, 0COOEHHOCTH CTPOCHUS aTOMOB, dJIEKTPOOTpULIATETHLHOCTH (D0)

KaK Mepa «HeMeTauIMuyHoCTHY, psag 0. Kpucramiueckoe CTpOEHHE HEMETAIIIOB — MPOCTBIX

BenlecTB. Amtorponust. Pusndeckue cBoiicTBa HeMeTauioB. OTHOCUTENBHOCTD MOHATUN «METaJ» U «HEMETAJLD».

Boaxopona. [Tonoxkenne Bogopoaa B [lepuoguueckoii cucreMe XuMru4eckux aynementon /1. 1.

MenneneeBa. CTpoeHue aToma 1 MOJIeKyJbl. PU3HUecKre U XUMAYECKHE CBOMCTBA BOJOPOAa,

€ro MOJIy4eHHUE U IPUMEHEHHE.

Bopa. Ctpoenue monekynsl. Bonopognas xumudeckas cBsi3b. @U3nuecKue CBOMCTBA BOABI.

Anomanuu cBoiicTB Boabl. ['uapoduiibHbie U TuApoPOOHbIE BellecTBa. XMMUYECKHE CBONCTBA

Bozbl. Kpyrosopot Boasl B ipuposie. Bonoouncrka. Aspanus Boasl. beitoBeie punbTpel. MunepanbHble Boabl. JucTrinpoBaHHas Boja, €€
[OJTyYeHHE U IPUMEHEHUE.

OO0mas xapakTepucTuKa rajoreHoB. CtpoeHue atomoB. [IpocTeie BeniecTBa 1 OCHOBHbBIE

COEIMHEHMsI FalIOreHOB, UX cBoMcTBa. KpaTkue cBeneHus o xjope, 6pome, grope u itoge. [IpumeHenne raloreHoB U UX COSAMHEHUN B HAPOJAHOM
XO35I1CTBE.

Cepa. CtpoeHue aToMa, aJlJIOTPOIIUs, CBOMCTBA U TPUMEHEHUE poMOnyeckoil cepbl. OKcuIbl

cepsl (IV) u (VI), ux nonyuenue, cBoiicTBa u npuMeHnenre. CepHas KUCIOTa U €€ COJIU, UX

IIPUMEHEHUE B HAPOJHOM XO03sicTBE. I[pOM3BOACTBO CEPHON KHUCIIOTHI.

Azor. CTpoeHHe aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr 0 BEUIECTBA. AMMHUAK, CTPOCHHE,



CBOICTBA, IOJIydeHHE U TpuMeHeHne. Coau aMMOHMS, UX CBOMCTBA U TpUMeEHeHne. OKCUab

azora (II) u (IV). A3oTHas kucnora, ee CBOCTBa U MpuMeHeHue. HutpaTsl 1 HUTPUTHI, Ipo0IeMa UX COAEpKaHUs B CETbCKOX0351 CTBEHHOM
MPONYKIIUU. A30THBIE YOO PEHUSI.

®ocdop. CtpoeHue atoma, aluIOTPONUS, CBOKWCTBA Oenoro u kpacHoro ¢ocdopa, ux mpumeHenue. OCHOBHbIE coennHeHus: okcua pocdopa (V) u
oprodochopHas kucnora, pocdarsl.

DocopHbie Y100 peHus.

Yraepoa. Ctpoenue aToma, aJJIOTPONHS, CBOMCTBA MOIU PUKALIHA, TpruMeHeHne. OKCHIbI

yraepona (1 1) u (IV), ux cBoiictBa u mpumeHeHre. KapOoHAThI: KaablUT, COMA, TOTAIIL, KX

3HAUEHHE B IPUPOJIE U )KU3HU YEIOBEKA.

Kpemnuii. CTpoeHne aToMa, KpUCTAIIIMUECKUN KPEMHHUI, €ro CBONCTBA U IPUMEHEHHE.

Oxkcup xkpemuus (1V), ero npupoansie pasHoBUIHOCTU. CHMKaThl. 3HaUYEHUE COETUHEHUIN

KPEMHUS B )KUBOM U HEXXUBOU npupoze. [loHaTne o cuiMkaTHOW MPOMBIIIIIEHHOCTH.

JemoncTpanuu. O6pa3ibl raJoreHoB — MPOCTHIX BellecTB. B3aumoeiicTBre rajJoreHos ¢

HATpHUEM, C aJTIOMUHUEM. BoITecHeHHe XJ10poM OpoMa MM 1o/1a U3 pacTBOPOB X coJtieil. B3aumoneiicTBue cepsl ¢ MeTaliaMu, BOAOPOJIOM U
KucinopoaoM. B3anmoeiicTBiue KOHLEHTPUPOBAaHHON a30THOM KUCIIOTHI ¢ Menibto. [loromnienue yriem pacTBOPEHHBIX BELECTB UJIH Ia -

30B. BoccranoBienue menu u3 ee okcuaa yriaem. O6pasisl IpUPOIHBIX COEIMHEHHH X10pa, cepbl, pocopa, yriepoaa, kpeMuus. O6pasibl
BaKHEHMIIUX JUI HAPOJHOI'O X035iCTBa CyIb(aTOB,HUTPATOB, KapOOHATOB, pocdaToB. OOpa3iipl cTEKIIA, KEPAMUKHU, [IEMEHTA.

JlabopaTopHbie onbIThL. 20. [TonyueHue u pacnosnHaBanue Bogopoaa. 21. MccinenoBanue moBepxXHOCTHOrO HATSDKCHHS BOJIBI. 22. PacTBOpeHHe
MepMaHraHaTa KaJldsl WJIM MEeIHOro Kyrnopoca B Boze. 23. ['maparanus o6e3BokeHHoro cyibdarta meau (II). 24. MU3roroBiaeHHe THIICOBOTO O TIIEYATKA.
25. O3HaKOMIIEHUE C KOJUIEKIHEH OBITOBBIX GUIBTPOB. 26. O3HAKOMIICHHE C COCTABOM MHHEpaIbHOH Bo/bL. 27. KauecTBeHHas peakius Ha
rajoreHu1-uoHkbl. 28. [Tomyyenue u pacmo3HaBanue kucinopoaa. 29. 'openne ceprl Ha Bo3ayxe U B kuciopoje. 30. CBoiicTBa pa30aBiieHHON CEpHOU
kuciotel. 31. MI3yuenue cBoiictB ammuaka. 32. PacnoznaBanue coseit ammonusd. 33.CoiicTBa pa36aBieHHOI a30THOI kucIOThL. 34. B3aumoneiictBue
KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI ¢ Meablo. 35. ['openue ¢ocdopa Ha Bo3ayxe u B kuciopoae. 36. PaciosnaBanue ¢pocdartor. 37. 'opeHue yrist
B kucyopoze. 38. [Tonydenue yroipsHOW KUCIOTH U U3ydeHue ee cBoicTB. 39. [lepexon kapoonaToB 8 runpokapoonatsl. 40. Paznoxenne
ruapokapoonata Hatpus. 41. [Tonyuenne KpeMHEBON KUCIOTHI U U3YUEHHUE €€ CBOWCTB.

IIpakTuueckue paéorsl. 4. Penienne sxcnepuMeHTalbHbIX 3a1a4 110 TeMe «[loarpymnmna rajgoreHoBy». 5. PerieHue sKCliepuMeHTAIBHBIX 33/1a4 [10 TeMe
«Iloarpynma kucnopoaa»

6. [Tomydyenne, cobupanue u pacro3HaBaHUE ra30B.

IIpeaMeTHBIE pe3yJIbTAThI 00y4eHHUsI

Yyammiics 10IKEH yMems:

v HUCIIOJIB30BATh IIPU XaPAKTEPUCTHKE METAJUIOB M MX COCIMHCHUM MOHSTHS: «HEMETAIUIbD»,
«TaJIOTeHbI», «aJUIOTPOITHBIE BUIOU3MEHEHUS, <OKECTKOCTh BOJIBI», «BPEMEHHAs KECTKOCTh
BOJIBD», IIOCTOSTHHASI ’KECTKOCTh BOJIBI», «00I11ast 5)KECTKOCTb BOJBI»;



v/ J1aBaTh XapaKTEPUCTUKY XUMHIECKUX 3JIEMEHTOB-HEMETALIOB (BOIOPO/Ia, TAJIOr€HOB, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepojia, KpeMHHUS) 110
uX noJyioxenuto B [leproanyeckoit

cucteMme xumudeckux synemenToB 1. V1. MeneneeBa (XuMUYECKUM 3HAK, TOPSIAKOBBIA HOMEp, TIEPU O/, TPyIIa, TOATPYIINa, OTHOCUTEIbHAS aT OMHAs
Macca, CTpoeHue aToMa (3apsz

A1pa, YNCII0 IPOTOHOB U HEUTPOHOB B A€, O0OLIEE YU CIIO IJIEKTPOHOB, PAaCIIPEAEIICHUE

AIIEKTPOHOB 10 IEKTPOHHBIM CJIOSIM), TPOCTOE BEIECTBO, (hOopMyIia, HA3BaHHUE U THII

BBICILIET0 OKCHJIa U THAPOKCHIA, GopMyIa U XapaKTep JIeTy4ero BOJOPOIHOI0 COCTUHEHMS);

v’ Ha3bIBaTh COCIUHEHUS HEMETAIUIOB M COCTaBJIATH MX (POPMYIIBI IO HA3BAHHUIO;

v/ XapakTepu3oBaTh CTPOCHHE, 001IHe QHU3UIECKHE U XUMUIECKHUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIUIOB;

v’ OOBSICHSATH 3aBUCHMOCTD CBOMCTB (MIIH MPEICKA3bIBATH CBOWCTBA) XUMHYECKUX DIIEMEHTOB -HEMETAILIOB (panyc, HEMETAUTMIECKHUE CBOMCTBA
3JIEMEHTOB, OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMU COETUHEHUH (KM CIOTHO-OCHOBHBIE

CBOICTBA BBICIINX OKCHUJIOB U THAPOKCHJIOB, JIETYYUX BOAOPOJHBIX COCTUHEHHH, OKMCIMTEIbHO -BOCCTAHOBUTEIbHBIE CBOMCTBA) OT MOJIOKEHUS B
Ilepuoanueckon cucreme xuMuueckux sneMenToB 1. 1. Menneneesa,;

v OnMChIBaTH OOIIME XMMUYECKUE CBOMCTBA HEMETAJIOB C IIOMOIIBIO €CTECTBEHHOrO (PYCCKOro MJIM POIHOrO0) SI3bIKa U A3bIKa XUMUHU;

v’ COCTaBJIATH MOJIEKYJISIPHBIE YPABHEHHUSI PEAKIIMIA, XapaKTEPU3YIOIIMX XUMUYECKHE CBOMCTBA

HEMETaJUIOB U UX COEUHEHUH, a TAKXKE 3JIEKTPOHHBIE YPaBHEHUS IPOLIECCOB OKUCIICHMSI -

BOCCTAHOBJICHHUSI; YPABHEHUS IEKTPOJMTHUECKOHN 1M CCOLUAIINH; MOJIEKYJISIPHbIE, ITOJIHbIE U

COKpAIlleHHbIC HOHHbIEC YPABHEHUS PEAKLUNA C yYaCTUEM 3JIEKTPOJIUTOB;

v yCTaHaBIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEX/Y CTPOEHHEM aTOMa, XMMHUYECKOM CBS3BI0, TUIIOM KPUCTAILIMYECKON PELIETKH HEMETAIJIOB
U X COCAMHEHHM, UX O0MMMHI GU3NIECKUMHI U XUMHYECKUMHU CBOHCTBAMU;

v ONMCHIBATH XMMHYECKHE CBOWCTBA BOJIOPO/IA, TAJIOTEHOB, KMCIOPO/Ia, CepHl, a30Ta, pocdopa, rpaduTa, armasa, KPEMHHS U UX COCTUHEHHN C
MOMOIIBIO €CTECTBEHHOT0 (PYCCKOT0 MIIM POJHOTO) SI3bIKA U SI3bIKa XUMUU;

v/ ONHCBIBATH CITOCOOBI YCTPAHEHHS )KECTKOCTH BOJIBI M BBIITOJIHATH COOTBETCTBYIOMINN UM XUMHYECKHUI SKCIICPUMEHT;

v/ BBINOJIHATE, HAOJIIOIATh M OMUCHLIBATH XUMUYECKHUI KCIIEPUMEHT 10 PACIIO3HABAHUIO HOHOB

BOJIOPO/Ia U aMMOHUS, cyJib(at-, kKapOOHAaT-, CUIIMKAT-, pochat-, XJI0pUI-, OpOMUA-, HOJUA-HOHOB;

v/ 9KCIEpUMEHTAJbHO UCCIIEN0BATH CBOMCTBA METAIIIOB M MX COCIMHEHHIA, PEIaTh IKCIIEPUMEHTANIbHBIE 3a/1auu 110 TeMe «Hemeramuisiy;

v ONMCBHIBATH XUMUYECKHH SKCIIEPUMEHT C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 MIIM POIHOIO) SI3bIKA M A3bIKa XUMUH;

v 00pamiathcs ¢ 1a60paTopHBIM 060PYI0BAHUEM U HArPEBATEILHBIMU IPHOOPAMU B COOTBETCTBUH C NPABUJIAMH TEXHUKH 6€301aCHOCTH;
HAOIII0JaTh 32 CBOMCTBAMU HEMETAJIJIOB M UX COCTMHEHHH U SBICHUSIMU, IPOUCXOIAIIUMHI C HUMU;

v/ JlenaTh BBIBOJIBI 10 PE3YJILTATAM IIPOBEICHHOTO SKCIIEPUMEHTA.

v' [POBOIMTH PACUYETHI 10 XUMHUUYECKHM (OPMYJIaM U YpaBHEHHUSAM PEAKIMH, IPOTEKAOIINX C y4aCTHEM HEMETAIUIOB U UX COEINHEHHI.
MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHUs
Yuamuiicst 10JKEH yMemabl



v/ OpraHuM30BBIBATH y4eOHOE B3AMMOJIEHCTBHE B IpyIie (pacipenessaTh POJd, 10rOBAPUBATECS

JpyT € IPYyroM U T. [1.);

v npenBuaeTh (IIPOrHO3UPOBATh) MOCIEACTBHS KOJUIEKTUBHBIX PELICHHU;

v IIOHHMATh [IPUYUHBI CBOETO HEYCIIEXa M HAXOAUTH CIIOCOOBI BHIXO/IA U3 DTOM CUTYAIIUH;

v B IMAJIOTe C YUUTEJIEM YUUTHCS BEIPAOATHIBATE KPUTEPHH OLIEHKH U ONPENEIATH CTENEHD

YCIIEITHOCTH BBIMOJIHEHUS CBOEH pabOThl U pabOTHI BCEX, UCXOAS U3 UMEIOIINXCS KPUTEPUEB,

COBEPILEHCTBOBATh KPUTEPHUH OLIEHKH M MOJIb30BATHCS UMM B XO/€ OLIEHKH U CAMOOLIEHKH;

v/ OTCTamBaTh CBOIO TOYKY 3PEHUS, apT'yMEHTHPYS €€;

v TOATBEPKIATh apryMEHTHI (paKTaMu;

v KPUTHYHO OTHOCHTHCS K CBOEMY MHEHHIO;

v/ CcIlymaTh JAPYruX, HBITaThCs IPHHUMATE JIPYTyIO TOYKY 3PEHHS, OBITh TOTOBBIM U3MEHHUTh

CBOIO TOUKY 3PEHMS;

v/ cOoCTaBIATH pedepart Mo onpeelieHHoi hopMme;

v’ OCYIIECTBJIATH KOCBEHHOE Pa3Ie/IMTEILHOE 0Ka3aTeNIbCTRO;

v ompenensaTh, HCXOd U3 yueOHOM 3a1a41, HEOOXOIMMOCTh UCIIOIb30BAHUA HAOIIIOAEHUS MU

JKCIEPUMEHTA.

TEMA 2. METAJLJIBI (17 gacoB)

[Tonoxenue meraminoB B [lepuoauueckoit cucreme xumudeckux 31eMeHToB 1. 1. MenaeneeBa. MeTtannuueckas KpucTajlsInuecKas perierka u
MeTaJuInIecKasi XuMuueckast cBs3b. O0mue gunyeckrue cBorcTBa MeTaiioB. CIIaBbl, KX CBOMCTBA U 3HAYCHHE. XUMHUYECKHAE CBOMCTBA METAJIIOB KaK
BOCCTaHOBUTEJIEH, a TAKXKE B CBETE UX MOJIOKEHUS B AJIEKTPOXUMUUYECKOM Py HanpsbKeHui MeTtauioB. Koppo3us MeTansioB U cnocodbl 00pbOBbI ¢
Hel. MeTtasuibl B IpUpoe.

OO61mue crnocoObl UX MOTYyYEHHUS.

O0mas XxapakTepuCTHKA HIEJOYHbIX MeTaJL10B. MeTtauisl B npupoae. Ooume criocoOb! ux noiayyeHus. Ctpoenue aromoB. l{enounbie meTamibsl —
IpoCThIE BeliecTBa. BaxkHel e coequHEeHus MEeI0YHBIX METAJUIOB — OKCHJIBIL, TUIPOKCH/IBI U COMHU (XJIOPUIBI, KapOOHATHI, CyJIb(AThl, HUTPATHI), UX
CBOICTBa U MPHUMEHEHHNE B HAPOIHOM X03s1iicTBe. Kanuiinble ynoopeHus.

OO0mas xapakTepucTHKA 3JieMeHTOB ri1aBHoil noarpynnsl 11 rpynnsl. Ctpoenue atomoB. IllenoyHo3emenbHbIe MeTaIIbl — MPOCThIE BEIIECTBA.
Baxkneiime coeqMHEHHs ET0YHO-3€MENIbHBIX METAJIIIOB — OKCHJIbI, TUAPOKCUIBI 1 COMU (XJIOpUABI, KapOOHATHI, HUTPATHI, CyIbdaTsl, hocdatsl),
MX CBOMCTBA M MPUMEHEHHE B HAPOJHOM XO35MCTBE.

Anromunuii. CTpoeHue aroma, pru3nyeckue 1 XMMUYEeCKUe CBOWCTBA IPOCTOr0 BEIIECTBA.

CoenvHeHus aTIOMUHMS — OKCUJ U TUAPOKCH, X aM(poTepHbIil XapakTep. Baxneimue conu amomunus. [IpuMenenre antoMUHMS U €ro
COEIUHEHUN.

XKenezo. Ctpoenue atoma, Gpu3HUECKUE M XMMHYECKHE CBOMCTBA MTPOCTOr0 BeliecTBa. I eHeTnueckue psaanl Fez+n Fes+. BaxkHelmme comu xenesa.
3HayeHue kKeje3a U ero COeMHEHUH AJisi IPUPObl U HAPOIHOI'O X035 CTBA.



JemoncTpanuu. O6pasibl MET0YHBIX U IEJTO0YHO3EMENbHBIX MeTaju10B. OOpasiibl CIIJIaBOB.

B3auMonelicTBue HaTpus, JIUTUS U KaJablUs ¢ BOAOW. B3anMoaelicTBre HATPUs U MarHus ¢ KUCJIOPOAOM. B3anmoelicTBre METAIIOB ¢ HEMETaUIaMU.
[Tonyuenue ruapokcuaos xenesa (1) u

().

JlabopatopHbie onbIThI. 12. B3auMoseiicTBue pacTBOPOB KUCIOT U COJiel ¢ MeTaiaMu. 13.

O3HakoMJIeHHE ¢ pyJaMu kene3a. 14. OxpalimBaHue IJIaMEHH COJIIMU IIEIO0YHBIX MeTaJIoB. 15.B3anmoneiictere kanpiius ¢ Bogoil. 16. [lonyuenne
TUAPOKCHJIA KAJIBLIHSI U MCCIIEA0BAHUE ero CBOUCTB. 17. [Tomydyenne ruipokcuia amrOMAHNS U HCCIIE[ OBaHUE €ro cBoMcTB. 18. B3aumoneiicteue
’xenes3a ¢ coistHol kuciaoroi. 19. Ilomyuenune ruapokcunos xenesa (II) u (I11) u uzyuenne nux cBoicTs.

IMpakTruyeckue padoTsl. 1. OcyiiecTBieHne EMOYKA XUMHIECKHX npeBpanieHnii 2. [TomydyeHne u cBolicTBa coequHEeHU MeTasuioB. 3. Perienue
AKCIEPUMEHTANIBHBIX 33/1a4 Ha PAClO3HABaHUE U I10-

JIy4€HHE COCITUHEHHUI METalIOB.

IIpenMeTHBIE pe3yIbTAThI 00y4eHUs

Vyamuiics 10KeH yMema!

v/ HCMOJIb30BaTh MPU XaPAKTEPUCTHKE METAIJIOB M MX COCIMHCHHI MOHITHUS: «METAILIbI», Pl AKTHBHOCTH METAIUIOBY, «IIEIOYHBIC METAILIIBD,
«IEI0YHO3EMEIbHBIE METAIIBI», UCIIOJIB30BaTh UX IIPU XapaKTEPUCTUKE METAJLIOB;

v/ [1aBaTh XapaKTePUCTHUKY XUMHYECKUX 3JIEMEHTOB-METAILIOB (IIETOYHBIX METAIUIOB, MATHHSL,KaJbIHsl, ATFOMHHUSL, JKeJIe3a) M0 X MOJ0KECHHIO B
[Tepuonnueckoii cucreme xumudeckux saemeHToB Jl. . MenaeneeBa (XMMUUECKUN 3HAK, TOPSIKOBBIM HOMED, TIEPU OJ1, TPYIINA,

HOArpYINa, OTHOCUTENbHAS ATOMHAs Macca, CTpoeHHe aToma (3apsj sipa, YUCIO0 POTOHOB U HEUTPOHOB B si/ipe, 0011ee YUCII0 3JIEKTPOHOB,
pacripeziesieHue 3JEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM), IPOCTOE BELIECTBO, (hOpMyJia, HA3BaHUE U THUI BBICIIET0 OKCUAA U THJIPOKCHUIA);

v/ Ha3bIBATh COCMHCHHS METAIUIOB M COCTABIISATH MX (POPMYIIBI 10 HA3BAHUIO,

v/ XapakTepu3OoBaTh CTPOCHHE, 00IIHe PU3MIECKIE U XMMHUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB -METAIUIOB;

v’ OOBSICHSATH 3aBUCHMOCTH CBOMCTB (MJIH MPEICKA3bIBATH CBOMCTBA) XUMUYECKUX IIEMEHTOB-METAIIIOB (PanyC, METAIINYECKUE CBOWCTBA
3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB) M 00Pa3yeMbIX MU COEAMHEHUH (KM CIOTHO-OCHOBHBIE CBOWCTBA

BBICIIUX OKCHIOB U THJIPOKCHJIOB, OKUCIUTEbHO-BOCCTAHOBUTENILHBIE CBOMCTBA) OT MosioxkeHus B [leproaudeckoi cucTeMe XUMHUYECKUX 3JIEMEHTOB
J. 1. Menneneena;

v/ OmUChHIBAThH OOIIME XUMUUYECKHE CBOMCTBA METAJLIIOB C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO I POJIHOTO) A3BIKA M A3bIKA XUMUM;

v/ COCTaBJIATH MOJIEKYJISIPHBIE YPABHEHHUS PEAKIIUIA, XaPAKTEPUIYIOIIINX XUMUIECKUE CBOWCTBA METAILIOB M MX COCIMHEHHH, a TAK)KE JJIEKTPOHHbIE
YPaBHEHMS IIPOLIECCOB OKHUCIICHUS -

BOCCTAHOBJICHHUS; YPABHEHUS MIEKTPOIUTUYECKON AMCCOLUALINN; MOJIEKYJIIPHBIE, IOTHBIE U

COKpall€HHbIE MOHHBIE YPABHEHUS PEAKIUI C y4aCTHEM JIEKTPOIUTOB;

v/ yCTaHaBIMBAThH IPHYMHHO-CIICCTBCHHBIE CBS3H MEX/y CTPOCHHEM aTOMa, XUMHYIECKOM CBS3bI0, TUTIOM KPHCTAJUIMYECKOU PEIIETKH METAIUIOB
UX COETUHEHUH, UX 00IMUMHU (PU3NYECKUMU U XUMUYECKUMU CBOWCTBAMY;

v OIKCBHIBaTh XUMHUYIECKHE CBOMCTBA IEIOYHBIX U [IECTIOYHO3EMEITbHBIX METAJIIOB, a TAKIKE



AJFOMUHHUS U KeJe3a U X COSAUHEHUN C IMOMOIIBIO0 €CTECTBEHHOT'O (PYCCKOTO MJIM POJTHOTO)

SI3bIKA U SI3bIKA XUMUH;

v’ BBINOJIHATH, HAOJIIOATh M ONMUCHIBATH XUMHYECKUH SKCIIEPUMEHT 110 PaCIO3HABAHMIO BAKHENIIMX KATHOHOB METAILIOB, THIPOKCH/1-HOHOB;
v/ 3KCIEPHMEHTAJILHO UCCIIEN0BATh CBOMCTBA METAIIJIOB M MX COEMHEHUH, PEIaTh SKCIIEPUMEHTAJILHBIE 3a1a4H 110 TeMe «MeTaluib»;

v ONMCBHIBATH XUMUYECKHMH SKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOrO (PYCCKOro MM POIHOIO)

SI3BIKA U SI3bIKA XUMUH;

v [POBOAMTH PACUYEThI IO XUMHUYECKAM (POPMYJIaM M yPaBHEHHUSIM PEAKIIHiA, IIPOTEKAIOIIHX C

YY4aCTHEM METAJIJIOB ¥ X COSTMHEHUH;

v 00pamathcs ¢ 1a00paTOpHLIM 000PYI0BAHUEM U HATPEBATEILHBIMU IPHOOPAMU B COOTBETCTBUH C IIPABUIAMHU TEXHUKU O€3011aCHOCTH;
v HabIoaTh 3a CBOMCTBAMU METAJIIOB U X COETMHEHHUN U SBJICHUSIMH, IPOUCXOASIIUMH C

HUMU;

v ONMCBHIBATH XUMHYECKHH SKCIIEPUMEHT C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOT'0 MM POJHOTO) A3bIKA U SA3BIKA XUMHH;

v/ JenaTh BBIBOBI [0 PE3yJIbTaTaM IIPOBEIEHHOIO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHUsI

Yuammiics 10JKEH yMemsb:

v paboTaTh 10 COCTABJIEHHOMY ILIAHY, HCIIONL3YsI HAPSAY C OCHOBHBIMH U JIOTIOJIHUTEILHbIE

cpencTBa (CpaBOYHYIO JIMTEPATypy, CIoKHBIEe TprOOpsI, cpenctBa MKT);

v' ¢ MOMOIIBIO YUUTENSE OTOMPATh [l PEIICHUsI yIeOHBIX 33724 HeOOXOMUMBIE CIIOBAPH, SHIMKIIONEINH, CIIPABOYHUKH, SJICKTPOHHBIC JIUCKH;

v/ COMOCTaBISITh M OTOUPATH HH(POPMAIIUIO, TIOTYYCHHYIO M3 PAa3IMYHBIX HCTOYHUKOB (CJIOBAPH, SHIIUKIIONCIUHN, CIIPABOYHHUKH, JJIEKTPOHHBIE TUCKH,
cetb UnTepHeT);

v/ mpejcTaBIiATh HHGOPMALIUIO B BUJIE TAOJIHIL, CXEM, OIIOPHOTO KOHCIIEKTA, B TOM YHCIIE C

npumenenuem cpencrts UKT;

v" 0()OpPMJIATH CBOM MBICIIM B YCTHOM M TIMCBMEHHOM PEYH C YUETOM CBOMX YUEOHBIX M )KU3HEHHBIX PEUEBBIX CUTYAIlHiA, B TOM YHCIIE C TPUMEHEHHEM
cpenctB UKT;

v’ COCTaBIAThH PELEH3HIO HA TEKCT;

v/ OCYILIECTBIIATH JOKA3aTEIbCTBO OT IPOTHBHOTO;

v ompenensaTh, HCXOd U3 yueOHO 3a1a41, HEOOXOIMMOCTh UCIIOIb30BAHUSA HAOIIIOAEHUS WU

JKCIEPUMEHTA.

TEMA 3. OGOBIIIEHUE 3HAHUI IO XUMUHU 3A KYPC OCHOBHOM IIKOJIbI (7 uacoB)

Ilepnonnuecknii 3akoH u Ileprnonnueckas cucrema Xxumudeckux 3aeMeHToB [1. 1. Menneneea. @u3ndecKkuil CMBICI OPSIKOBOIO HOMEpA JJIEMEHTA,
HOMEPOB IIEpHO0/1a U IPyIIIbl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOKMCTB 3JIEMEHTOB U UX COCIMHEHUN B IIEPUOAX U TPYIIaX B CBETE

IIPEICTABJIICHUI O CTPOEHUHU aTOMOB 3JIeMEeHTOB. 3HaueHue [lepruoauueckoro 3akoHa.

Buasl XUMHUECKUX CBSI3€H U TUIIBI KPUCTAIUIMYECKUX PELIETOK. B3auMOCBA3b CTPOEHUS U



CBOMCTB BEIIECTB.

Knaccudukanus XuMu4ecKuX peaxifil o pa3InyHbIM I1pU3HAKaM (YHUCII0 U COCTaB pearupyroiux U 00pa3yrouXcs BEIIECTB; HaJuunue I'paHU b
pasnena ¢as; TeraoBoi 3P eKT; u3MEHEHHE CTENCHEH OKUCIICHUS AaTOMOB; UCIIOJIb30BAaHUE KaTaIM3aTopa; HANPaBJICHUE TPOTEKAHMUS ).

CKOpOCTh XUMHUYECKUX peakuuil 1 pakTopsl, Biustomue Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKIIU M CIIOCOOBI CMELICHHSI XUMHUYECKOT0
paBHOBECHS.

HpOCTI)Ie U CJIOKHBIC BCIIICCTBA. MeTaJ'IJ'IH U HEMCTAJIJIBI. T CHCTUYCCKUC pS[)IBI METaJlia, HEMETAalljla U Hepexoszoro MeTalljia. OKCI/I}II)I 158 FI/I)IpOKCI/I)II)I
(ocHOBaHHUS, KUCIIOTHI, aM(pOTEpHBIE

FI/I)IPOKCI/I,HI)I), COJ'II/I, HUX COCTaB, KJ'IaCCI/I(l)I/IKaIII/ISI u 061].[1/16 XUMHWYECKHE CBOVCTBA B CBETE

TEOPHUU IIEKTPOIUTUYECKON TUCCOLIUALIUH.

Temaruueckoe NJIaHUPOBaHUE

Xumus 8 kaacce. (34 yueOnble Heenu X 2 yaca B HeJelmo = 68 yacos

No HaumenoBanue pazaenos Bcero M3 HeX
n/n 1 TCM YpOKOB Hacos [IpaxkTueckux KoHTponpHbIX
1. Beenenue
6 1
2. ATOMBI XUMHUYECKHUX 3JIEMEHTOB 10 1
3. [IpocThie BemecTBa 7 1
4, CoennHEeHNsT XUMUYECKUX AJIEMEHTOB 14 2 1




5. N3menenus, mpoucxoasiue ¢
BEILlECTBAaMHU 10
6 PactBOpeHue, pacTBOpHbI, CBOMCTBA
3IEKTPOJIUTOB. 21
Peseps -
Hroro 68

TemaTuveckoe IIaHUPOBAHUE

Xumusi 9 kiaace. (34 yueOHble Hefenn X 2 Jaca B HeJeno = 68 yacos

9 Knacc
1 [ToBTOpeHuE 1 06001IeHNE CBEAECHUH IO KypCy 8 5
KJlacca. XMMHUYECKUE PEAKLINU

2 XUMHYECKHE peaklluu B pacTBOpax (IOBTOpEHHE, 8 KII ) 6

3 Hemeraminsl 1 X coeTMHEHUA 29

4 MeTajuisl M UX COeqUHEHUSA 17

5 XUMHS U OKpYXKarlias cpena 2

6 O06006111eHM e 3HAaHUH 110 XUMUU 32 KYpPC OCHOBHOM 7
mkoubl. [ToaroroBka k OCHOBHOMY roCy1apCTBEHHOMY

sk3ameny (OI'9)
Pezepn 2
Uroro 68




KaneHpapHO- TemaTuuyecKoe nnaHMpoBaHue 9 Knacc

Ne Aara Tema ypoka dopma Buabl yue6HOM geATeNnbHOCTU
n/n Mnax dakr opraHusauum
ypoKa
IToBTOpeHue u 00061meHne cBeleHu MO Kypey 8 kinacca. Xummudeckue peakuus (5 1)
1 Knaccudukanus Ypok - Xapaxmepu3zyiom OKcubl, THIAPOKCUbI (OCHOBaHUS, aM(pOTEpHbIE

HEOPraHUYECKUX BEILECTB U UX nosTopeHue TUAPOKCH]IBI, KUCIOPOACOAEPIKALME KUCIIOTHI) U COJIU I10 ILJIaHy:
HOMEHKJIaTypa. 3HaHwWi 3a 8 COCTaB, CIOCcO0BI 00pa30BaHUs Ha3BaHUN, XapaKTepHbIe CBOWCTBA
Knaccupukanms XuMudeckux Knacc u nony4yenue. Knaccuguyupyiom oKCUbl, THIPOKCHIBI

pEeaKUUi 110 Pa3IMYHbIM
OCHOBaHUSM

(ocHOBaHuUsI, aM(POTEPHBIE TUIPOKCHIBI, KHCIOPOACOASPIKAIINE
KHCJIOTBI) U COJIM 110 pa3JIMUHbIM NIpU3HaKaM. Yuamcs
MOJITBEPXKIATh XapaKTEPUCTUKY OTACIbHBIX IPeCcTaBUTeNei
KJIACCOB HEOPIaHMUYECKUX BEIIECTB yPaBHEHUSIMU
COOTBETCTBYIOIUX peAKUUil. Packpvieaiom B3aUMOCBSA3b MEKIY
KJIaCCaMU HEOPraHUUYECKUX COEIMHEHUH, KaK T€HETUYECKYIO.
ObvscHAOmM MOHATHS «XUMUYECKas PeaKkusy, «peakiuu
COEAMHEHMSDY, «PEAKINH PA3TIOKEHUN, «peaKnu oOMeHa,
«PEaKIUH 3aMEIICHU», «PEAKIIUN HeUTpaIn3alumny,
«OK30TEPMHMUECKUE PEAKIIUIY, «IHAOTEPMUYECKUE PEAKLIUNY,
«o0paTHMBbIe peaKLMW», «KHeOOpaTUMbIE PEAKLIUNY,
«OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUNY», «TOMOI €HHBIE
pEaKLUN», «reTePOreHHbIE PEAKLUNY, «KAaTaJUTHYECKUE PEaKLIUN»,
«HEKaTAIMTHYECKHE PEAKIIUN», «TEMI0BOH 3(PHEKT XUMUUECKON
peakuumn». Karaccuguyupyrom XuMU4eCKUe peakluu 1Mo
pa3IMYHBIM OCHOBaHUSAM. Onpedension OKUCIUTENb U
BOCCTaHOBUTEIIb, IIPOLIECCHI OKMCIIEHUSI U BOCCTAHOBJICHUS.
Habmooarom u onuceiéarom peakliny MEXJly BEIIeCTBAMU




XapakTepucTuKa XMMHUYECKOIr0
3JIEMEHTAa Ha OCHOBAHUH €T0
nostoxxenus B Ilepuonnueckon
CHCTEME.

YpoK -
noBTOpeHMe
3HaHMI 33 8

Knacc

Xapaxkmepu3zyom XUMUYECKUE dJIEMEHThI 1 —3-TO IepHOI0B 110
HX T0JIoKeHHIo B [lepruoandeckoit cucreMe XMMUIEeCKUX
anemenTtoB /. . MenneneeBa. Apeymenmupyiom CBOWCTBA
OKCHJIOB U TUJPOKCHJIOB METAJUIOB U HEMETAJJIOB MTOCPEACTBOM

BXOI[HaSI JUuarHocTudeckas

YpPOK KOHTpOAA

YPaBHEHUM pEaKLHil

pabora 3HAHWM
ITonATne o ckopocTu YpokK — Ob6vscHAIOM 9TO TAKOE «CKOPOCTh XUMHUECKON PEaKIIHI».
XUMHUYECKOM peaKIu. NCCNEN0BAHNE | 4poymenmupytom BBIOOp €NUHULl UBMEPEHUS. Ycemanasauearom

Karanus

MPUYUHHO-CJICICTBCHHBIC CBSA3H BIUSHUS Pa3IMIHBIX (PAKTOPOB HA
CKOPOCTh XUMUYECKUX peakiuid. Habrooarom u onucvisaiom
pEaKIuu MEX/1y BEIIeCTBAMH C MIOMOIIBIO PYCCKOTO (POAHOrO)
SI3BIKA U SI3bIKA XUMUU. [Ip0800sim ONBITHI, IOATBEPKIAIOIINE
3aBHCHMOCTb CKOPOCTH XUMUYECKOU PEAKIIUU OT PA3TUIHBIX
(hakTOpOB

XuMuYecKue peakiuu B pacTBopax (6 1)

DIIEKTPOIM THYECKAs
Jwuccomuanus. OcCHOBHBIC
MOJIOXKEHUS TEOPUU
JIEKTPOIUTUIECKON
JUCCOIAIIIT

(TS 1)(moBTOpenue Kypca 8
KJ1acca)

YpOK -
nccnenosaHue

Xapaxkmepu3zytom TIOHATHS «IIIEKTPOJIUTHUECKAS JUCCOLUAIIIS,
CQJICKTPOJIUTBD), «HEIICKTPOIUTHBD). yCI’l’ldHCl@]lLlGCliom MNPUYIUHHO-
CJIEICTBEHHBIE CBSI3U MEXY IIPUPOIOH DJIEKTPOIUTA U CTEIIEHBIO
ero IUCCcoUMalu. Yemanasenueaion NPUIMHHO-CIIEICTBEHHBIE
CBA3U MCXKIY TUIIOM XUMHUUYECKON CBSI3U B QJICKTPOJIUTC U
MEXaHU3MOM €ro JUCCOIHAIUU. Xapakmepu3yiom TOHITUS
«CTETIeHb TUCCOIUAIIUNY, «CUITBHBIC YJIEKTPOJIUTHI», «CIa0bie
AJICKTPOJIMTHI», KKATHOHBDY, KAHUOHBI», «KUCIOTHI», KOCHOBAHUS,
«comm». Cocmasnsaom ypaBHEHUS ANEKTPOIUTHIECKOM
JIMCCOITMAIINN KUCJIOT, OCHOBAHWH M COJICH.

Unniocmpupyrom npuMepaMi OCHOBHBIE ITOJIOKCHHS TEOPHHU
ANEKTPOIMTHICCKOM TN CCOITUAIINH.

Pa3znuuarom KOMIIOHEHTHI 1OKA3aTEIbCTB (TE3UCOB, apI'yMEHTOB U
(hopMBI JOKA3aTEIHCTBA)




XHUMHWYECKHNE CBOMCTBA KHCIIOT,
OCHOBaHMUM, coJiel B cBete TOJ]

KombuHuposaHH
bl YPOK

Xapaxmepu3zytom 00IIMEe XUMUYECKHUE CBONCTBA KMCJIOT C MO3UIUN
TEOPUHU FJIEKTPOIUTUYECKON Auccounaunu. Cocmasnsaom
MOJIEKYJIIPHBIE, TTIOJHBIC U COKPAIIEHHBIC HOHHBIC YPAaBHECHUS
peakuuii ¢ y4acTUEM KUCHOT. Ap2ymenmupyrom BO3MOXKHOCTb
MPOTEKaHUs PeaKlUii ¢ yyacTHEM KHCIOT Ha OCHOBE ITpaBHIIa
beproine u psana akTHBHOCTH METAJIOB. [/p06oosim ONbBITHI,
MOATBEPKAAIOIINE XMMUYECKHUE CBOMCTBA KU CIIOT, C COOMIOAEHUEM
MpaBUJI TEXHUKHU Oe3omacHoctu. Habooarom u onucviearom
PEaKIMK C yYaCTUEM KHUCIOT C TOMOIIBIO PYCCKOTO (POIHOTr0)
A3bIKa U s13bIKa XUMUU.Cocmaesnsiiom MOJNEKYISIPHbIE, IOJHbIE U
COKpaIlleHHbIE HOHHbIE YPABHEHUS PEAKLUI C y4aCTUEM
OCHOBaHUI. Apeymenmupyrom BO3MOXHOCTb MPOTEKAHUS PEAKIIHIT
C y4acTHEM OCHOBaHUU Ha OCHOBE mpaBuia bepromnne. Ilposoodsm
OTIBITHI, TOATBEPKIAIOIINE XUMUYECKAE CBOMCTBA OCHOBAHU, C
co0JroIeHreM MpaBUJl TEXHUKH Oe3omacHocTtu. Habarwoaom u
ONUCHIBAIOM PEAKLUHU C YHACTUEM KHUCIIOT C IOMOLIBIO PyCCKOTO
(pomHOrO) A3BIKA U S3bIKA XUMUU.Xapakmepu3ytom o0LIe
XUMUYECKUE CBOWCTBA COJIEH C MO3UIIUN TEOPUH
ANEKTPOINTHYECKOM nucconnannn. Cocmagnsiom MOJEKYISPHbIE,
TIOJIHBIE M COKPAIIEHHBIC HOHHBIC YPAaBHEHUS PEaKIUi ¢ ydacTHEM
coJielt. Apeymenmupyrom BO3MOXKHOCTh TPOTEKAHUS PEaKIUi ¢
ydacTHEM coJiel Ha ocHOBe npaBuia beprome. /lposodsm onbITHI,
MOJITBEPKIAIO e XUMHUYECKHE CBOHCTBA COJIEH, C COOIOICHUEM
IpaBHJI TEXHUKU O€30MaCHOCTH.

Habmwoarom u onucviearom peakuu ¢ y4acTUEM COJICH C

MOMOIIBIO PYCCKOTO (POAHOTO) S3bIKA U SI3bIKA XUMUU

[TonsiTue o runponuse conen

KombuHMpoBaHH
bl YPOK

Vemanagnusarom 3aBUCHMOCTb MEXKILy COCTaBOM COJIM H
XapaKTepOM TUAPOIN3a. Ananusupylom Cpemy pacTBOpa COIH C
MIOMOIIBIO HHIUKATOPOB. [IpocHo3upyiom THI TUAPOJIN3A COJIU HA
OCHOBE aHaJIN3a ero GopMyJibl




[Lp. Ne 1. Pemmienne
AKCIIEPUMEHTAJIBHBIX 33/1a4 110
TeMe «DIEKTPOIMTUYECKast
JIACCOIIHAITUSD)

YpPOK - NPaKTUKym

Yuamces oOpamarbcsi C JIabOpaTOpHBIM OOOpPYIOBAHHEM U
HarpeBaTeIbHBIMU MPHOOPaMHU B COOTBETCTBHH C IPaBUIIAMHU
TeXHUKH Oe3omacHocTH. Habaiooarom CBOWCTBA JJICKTPOJMTOB H
MPOUCXOMSINUX C HHUMH SBIICHWH. Habmodaiom u onucwieaiom
peaKkIuHu C y49acTHEeM DJIEKTPOJHTOB C MOMOIIBIO €CTeCTBEHHOTO
(pycckoro WM POMHOrO) sI3bIKa U SI3bIKAa XUMUU. Dopmyaupyiom
BBIBOJIBI IO PE3YJIbTATaM IPOBEACHHOT0 SKCIIEPUMEHTA

10 O6o01meHue n Ypok 0606ueHna | 06061WatoT M CUCTEMATU3UPYIOT CBOM 3HAHUA NO Teme: K XUMHUYCCKHE
CHCTEeMAaTU3aLMs 3HAHUH 110 n PEaKIuU B paCcTBOpax 3JIEKTPOIMTOBY. [IPUMEHAIOT Ha NMPaKTUKe
TeMe «XUMUYECKUE PeaKkiin CUCTEMATMSAUMM | paHee u3ydeHHBbIN MaTepua, paboTas no rpynnam ¢ 3a4aHUAMu
B pacTBOpax DJIEKTPOIUTOBY 3HaHW1 Pa3HOro YPOBHS CIOKHOCTM
11 K.p.Ne 1 o reme YpoK KoHTponA | MNpUMEHAOT Ha NPaKTUKe paHee U3y4yeHHbIn MaTepuan, paboTtasa no
«XWMHYECKHE PEAKIINHU B rpynnam ¢ 3a4aHnsAMM PasHOroO YPOBHA CIOKHOCTU, BbINMONHAIOT
pacTBOpax AJIEKTPOTUTOB KOHTPO/IbHYIO paborTy.
HemeTanabl U ux coeqnHenus (29 4)
12 OO6mu1ast XxapaKTepuCTHKA Ypok — Obvscusaom 4TO Takoe HeMeTauibl. Cpasnuearom ajioTPOITHBIE
HEMETaJIOB nccnenosaHve | BUAOWM3MEHEHUS KUcIopoaa. Packpuvieams MPUUUHBI AJTIOTPOITHH.
Xapaxkmepu3zytom XUMUYECKHE JICMEHTHI-HEMETAJITBI U TPOCTHIC
BEIIECTBA-HEMETaJUIbI: CTPOCHHE, (PU3UUECKHC U XUMUIECKHE
CBOMCTBa HEMETaIUOB. OObsCHAOM 3aBUCUMOCTh OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX CBOMCTB 3JIEMEHTOB-HEMETAJIJIOB OT UX
nosioxkeHus B [lepuonnuecko cucreMe XUMUYECKUX DJIEMEHTOB
13 Bonopon YpoK ycBOeHus Xapaxmepu3zyrom cocTaB MOJIEKYJIbI, GU3NIECKUE U XUMUIECKHE
HOBbIX 3HaHWA CBOICTBA, IOJIyUCHHE U IPUMEHEHUE BOJOpOAa. Ycmanasiusaom
MPUYUHHO-CJIEICTBEHHBIE CBA3U MEXAY (PU3NUECKUMHU
CBOMCTBAaMH U CIloco0aMu COOMPAHKS BOAOPOIA, MEXKITY
XUMHUYECKUMHU CBOMCTBAMH M €0 MPUMEHECHHUEM.
14 I1.p. Ned «Ilomnyuenue, YPOK-NpaKkTUKym

coOupaHue U pacrio3HaBaHUE

Pabomarom c nabopaTopHbIM 000pPYIOBAHUEM H
HarpeBaTelbHbIMU MPHOOPAMHU B COOTBETCTBUHU C ITPABHIAMHU




BOZIOPOJIay

TEXHUKHU 0€30MacCHOCTH. Boinonsom MpocTeHIne mpueMbl
oOpateHus ¢ 1abopaTopHbIM 000PYIOBAHUEM: COOMPATh MPUOOP
JUTSL TIOJTYYCHUS T'a30B, IIPOBEPSAThH €r0 Ha TEPMETHIHOCTD U
UCIIOJIb30BATh IS OJy4eHus: Bonopona. Cobupaiom BOTOPOA
MCTOAOM BBITCCHCHHA BO3J1yXa U pacno3narom €ro. Habmooaom
3a CBOMCTBaMH BCHICCTB U ABJICHUAMU, IPOUCXOAAIINMHU C
BEIECCTBaAMHU. Onucwviearom XUMUYECKUH OKCIICPUMCEHT C
MTOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POIAHOTO) S3bIKA 1
si3bIka Xumun. Cocmaegnsiom OT4ET IO pe3ysibTaTaM
IMPOBCACHHOI'O SKCIICPUMCHTA

15

OO6mas
XapaKTEepPUCTUKA HJIEMEHTOB
VIIA rpynnel — rajioreHos

KombuHunpoBaHH
bl YPOK

Xapaxmepu3sytom cTpoeHue, GU3NUecKre 1 XMMUYECKUe CBOICTBA,
NOJy4YeHHE U IPUMEHEHU e TaJIOreHOB B IJIaHe O0ILEero,
0COOEHHOr0 U €JUHUYHOI0. Yemanagnueaiom TPUYMHHO-
CIIEICTBEHHBIE CBSA3H MEXY CTPOCHUEM aTOMa, XUMHYECKOU
CBSI3BI0, THTIOM KPHCTAJUIMYECKON PEIIETKHU rajlor€HOB, UX
(U3NYECKUMHU U XUMHUYECKUMHU CBOMCTBAMU

16

CoenuHeHust rajior€HOB

YpoK ycBoeHusA
HOBbIX 3HaHUN

Xapaxkmepu3zyiom coctaB, (pu3nyecKHMe W XUMHUYECKUE CBOMICTBA,
NOJy4eHHEe M  TPUMEHEHHE  COCIMHEHHWH  TaJloreHOB  C
HCIOJIb30BAHUEM PYCCKOTO (POIHOIO) s3bIKA U SI3bIKA XUMUHU.
Has3zvieatom coeaMHEHUs TaJOreHOB MO (GOpMyJe U COCmasiaiom
bopMynBl O WX Ha3BaHWIO. YCMaHaeiueéaom  TPUIHHHO-
CIIC[ICTBEHHBIC CBS3M MEKAY XUMHUYECKOW CBS3bIO, THUIIOM
KPHCTANIMYECKOW  PEHICTKH  COCJMHEHWI  TraJoreHOB, WX
(bU3NYIECKUMH U XUMHUYECKUMHU CBOMCTBaMH.

1Iposoosm, nabwooarom u onucvlearon XUMHUYECKUN IKCIIEPUMEHT
[0 paclo3HABaHHUIO TaJOr€HUI-MOHOB C COOJIIOJCHHEM MpPaBUI
TEXHUKH 0€30MacHOCTH.

Bvinonnsiom pacueTsl 10 XUMHYECKUM (OpMysiaM U ypaBHEHUSM
peakiuil, IPOTEKAIIUX ¢ y4aCTUEM COEAMHEHUI I'aJIOreHOB
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IT.p.Ne 2. «3y4eHue cBOMCTB
COJITHOM KU CJIOTBI»

YpOK- NpakTUKym

Yyamcs oOpamatbcss ¢ J1a0OpaTOpPHBIM  00OpYyJIOBaHUEM U
HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBHHM C IIPaBUJIAMH
TeXHUKHU Oe3onacHocTH. Habnooarom CBOWCTBA JIEKTPOJIUTOB H
MPOUCXOMSININX C HHUMH SBICHWH. Habmoodaiom u onucwieaiom




peakIy C Y4acTHEeM OHIIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOIO
(pycCKOro WM POJHOTO) SI3bIKA M SI3bIKA XUMUU. Dopmyaupyrom
BBIBOIBI 11O PE3yJIbTaTaM MPOBEACHHOT0 SKCIEPUMEHTA
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Bo3ayx u ero cocras.
Kucnopon

YpOK ycBOeHuA
HOBbIX 3HaHWM

XapaxkTepusyroT 00bEMHYIO J10JIF0 KOMIIOHEHTAa TaKOM MPUPOAHOI
ra30BOM CMECH, KaK BO3/IYX, M PACCUUTHIBAIOT €€ M0 00BhEMY ATOM
cMmecu. OnuceIBatoT 00bEMHBIN cocTaB aTMOC(hepHOro Bo3ayxa U
IOHHMMAIOT 3HaYEHHE TOCTOSHCTBA 3TOI'0 COCTABA IS 3/[0POBBSI.
XapakTepusyroT 030H, KaK aJUIOTPOITHYIO MO (PHKALIHIO
kucrnopona. OnuceiBaloT (GU3MUECKUE U XUMHUYECKHE CBONCTBA,
NOJyYeHHE U TPUMEHEHUE KU CI0Poa C UCIOIb30BaHUEM
PyccKOro (poHOro) sI3blKa U sI3bIKa XUMUHU.

VYcTaHaBIMBaIOT NMPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXIY
(u3NYECKUMU CBOMCTBAMU KUCJIOPOJIA U CIIoco0aMu €ro
cobupanus. [IpoBoast, HaAOMIOAAIOT U OMKMCHIBAIOT XUMUYECKUN
SKCIEPUMEHT 110 MOJIyYEHUIO, COOMPAHUIO U PACIIO3HABAHUIO
KUCIIOpOJia ¢ COOJII0IEHHEM ITPAaBUJI TEXHUKU 0€30IacHOCTU
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IT. p.Ne3 «Ilonyuenue,
coOupaHHe U paclo3HaBaHUE
KHACIOPOIa

YPOK MPaKTUKYMm

Pabomarom ¢ nabopaTopHbIM 000py0BaHUEM U
HarpeBaTeNbHBIMH TPUOOPaMU B COOTBETCTBUU C MTPABUIIAMU
TEXHUKH 0€30MacCHOCTH. BuinonHsiom npocTerime npuéMbl
oOparieHus ¢ 1TabopaTopHBIM 000pyIOBaHUEM: COOMPATH TPUOOP
JUTSL TIOJTy4 €HUS Ta30B, TPOBEPSThH €r0 Ha TEPMETHYHOCTD U
UCIIOJIL30BATh IS OJy4eHus: kucinopona. Cobupaiom KHCIOPOJ
METOJIOM BBITECHEHHS BO31yXa U pacnosuarom ero. Habaooaom
3a CBOMCTBaMHU BEIIECTB U SBJICHHUSIMH, TTPOUCXOISIINMU C
BemecTBaMH. Onucsiéaom XUMHUYECKUH SKCIIEPUMEHT € TIOMOLIBIO
€CTECTBEHHOTO (PYCCKOT0 MJIH POAHOTO) S3bIKA U SI3bIKA XUMUHU.
Cocmasnsiom OTYET 1O pe3yJabTaTaM MPOBEIEHHOI0 IKCIIEPUMEHTA
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OO011as XxapaKTeprCTHKA
syeMenToB VI A -
xanbkoreHoB. Cepa

KombuHMpoBaHH
bl YPOK

Jlarom o0uIyt0 XapakTepUCTHUKY aToMaM, MPOCTHIM BelIeCTBaM U
COCIMHEHUSIM XaJIbKOT€HOB B 3aBHUCHUMOCTU OT MX IOJIOKEHHUS B
Ilepuonnueckoit CHCTEME. Xapaxmepu3zyrom CTpOEHHUE,
a;toTponus, GU3NIECKHE U XMMUYECKHUE CBOWMCTBA, MOJyUYEeHUE U
IIpUMEHEHUEe Ccepbl. Ycmanasauearom TPUUUHHO-CIEICTBEHHBIE
CBSI3U MEXKIYy CTPOCHHEM aTOMa, XMMHYECKOH CBA3bIO, THIIOM




KPUCTAUNIMYECKON  peméTku  cepbl, e (QU3MYeCKUMH U
XUMHUYECKUMU CBOM CTBAMH.
Buinonansaiom pacd€rbl 10 XUMUYECKUM (HOpPMYJiaM U ypaBHEHUSIM
peaKLuii, IPOTEKAKIIUX C Y4aCTHEM CEPBI.

21

CepoBomopon u cyib(puIbI

KombuHMpoBaHH
bl YPOK

Xapaxkmepu3zytom cocTaB, PU3NIECKHE U XUMUYECKUE CBOWCTBA,
MOJIyYeHHUE U IPUMEHEHUE COeIMHEHUH CEPhbl B CTENIEHU
OKHUCJICHUS -2 C UCMOJIb30BAHUEM PYCCKOTO (POIHOTO) SA3bIKa U
s3bIKa XUMHH. Ha3zviearom COETUHEHUSI CEPhbI B CTENEHU
okucieHus -2 no popmyse u Cocmasnsarom HOPMYIIBI IO UX
Ha3BaHu. Cocmaenaiom MOJEKYIApHbIE U NOHHbIE YPaBHEHUS
peaKuuii, XapakKTEPU3yIOLIe XUMHUYECKIE CBOMCTBA COEIMHEHUIM
Cephbl B CTEIICHU OKUCIICHUS -2.
Onucwiéarom NpoOLECChl OKUCIEHUS-BOCCTAHOBIIEHUS, Onpeoensiom
OKHCJIMTENIb M BOCCTAHOBUTEIb W COCMABIAIOM DIEKTPOHHBIN
OaslaHC B peaKklHUsX C yYaCTHEM Cepbl B CTENICHH OKUCICHHUS -2.
Yemanaenusarom MPUYUHHO-CJIECTBEHHBIE CBSI3M  MEX]Y
XUMHWYECKOH  CBSA3bIO, TUIOM  KPUCTAJUIMYECKOM  PEIIETKHU
COCIMHEHUM Cephl, UX GU3MIECKUMU U XUMHUYECKUMHU CBOICTBAMHU
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KHCHOpOI{HBIC COCOAMHCHUA CEPhI

KombuHuposaHH
bl YPOK

3anucwisarom  GOpPMYyNBI  OKCHJIOB  CEpbl, HA3bI6AIOM WX,
ONnUCHIBAIOM CBOMCTBA HA OCHOBE 3HAHUM O KUCIOTHBIX OKCH/IAX.
Xapaxmepusytom cocTaB, (QU3MYECKHME M XUMHYECKHE CBOWMCTBa
CEepPHOM KHUCJIOTBI KaK 3JIEKTPOJIMTA C HUCIOJb30BAHUEM PYCCKOTO
(ponHOro) sA3bika U sA3bika XUMuUU. Cocmasnsirom MOJEKYJIpHbIE U
HMOHHBIE YpaBHEHUS peakUui, XapaKTepU3YIOLIMX XUMUYECKHE
CBOWCTBA CEPHOI KUCIOTHI. Pacnosnarom cynb(aT-uOHBI.
Xapaxmepu3yiom CBONCTBAa KOHIIEHTPUPOBAHHOW CEPHOW KHCIOTBI
KaK OKHCJIUTEJI C UCMOJb30BAHUEM PYCCKOIo (POIHOI0) s3bIKA U
a3plka  xuMuu.  Cocmaensiom — ypaBHEHUS  OKHCIMTEJIBHO--
BOCCTAHOBUTEJIbHBIX PEAKIIMI METOIOM JIEKTPOHHOr 0 OajaHca.
Buinonnaiom pacué€rbl mo xumMuueckuM (opMmysiaM U ypaBHEHUSIM
peaKuuii, MPOTEKAIOIIUX C Y4aCTHEM CEPHON KU CIIOTHI.




Habnwooarom u onucvléarom XUMUYECKUN YKCIEPUMEHT
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IT.p. No 3. «M3yueHue cBOMCTB
CEpPHOMN KUCIIOTHI»

YpoK —
NPaKTUKyM

Yyamcs oOpamatrbcs ¢ J1a0OpAaTOPHBIM  O0OpPYJIOBAaHUEM U
HarpeBaTeNbHBIME MPHOOpPaMU B COOTBETCTBUHM C MPaBUIAMU
TeXHUKH Oe3omacHOCTH. Habnrooarom CBOWCTBA IIEKTPOIUTOB U
MPOUCXOASIIIMX C HUMHU sBIeHUH. Habmodarom u onucwisaom
peakIMi C Y4acTHEeM OHJIEKTPOJUTOB C MOMOIIBIO €CTECTBEHHOIO
(PyCcCKOTO WM POJHOTO) SI3bIKA M SI3bIKA XUMUU. DPopmyaupyrom
BBIBOJIBI 11O pe3yJIbTaTaM MPOBEIESHHOTO YKCIIEPUMEHTA
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OObuas
XapaKTEPUCTUKA XUMHUYECKUX
anieMeHToB VA rpynnsl. A30T

KombuHMpoBaHH
bl YPOK

Jlatom 0OOUIyI0 XapaKTEpPUCTUKY aTOMam, MPOCTHIM BEILIECTBAM U
COCMHEHUSIM TTHUKTOI€HOB B 3aBUCHMOCTH OT UX IOJOXKEHHUS B
[Tepuognueckoi CUCTEME. Xapaxmepu3zyrom CTpPOEHHE,
¢busnyecKkue U XMMHUYECKUE CBOMCTBA, MOJYYEHHUE U MPUMEHEHUE
a30Ta C HCIOJb30BAaHHUEM PYCCKOro (POAHOrO) si3blKa M S3BIKA
XUMUHU.

Haszvisatom coepuHenust azora mo GopMmylie U coCmasnaiom
dopmynbl MO WX Ha3BaHUIO. Ycmanasnusearom MPUYNHHO-
CIIEICTBEHHBIC CBSI3U MEXIY CTPOCHHEM aTroMa W MOJIEKYIIbI,
BUJIOM XMMHUYECKOM CBS3M, TUIOM KPHUCTAJUIMYECKOM PpEIIETKH
a30Ta ¥ ero GU3NYECKUMHU U XUMUYECKHUMHU CBOMCTBAMHU.
Buvinoansiom pacd€tel Mo XUMHYECKUM (OpPMYJIaM U ypaBHEHUSIM
peakuuii, MPOTEKaIUX C y4aCTHEM a30Ta
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Amvmuak. Conu aMMOHUSA

YpOK ycBOeHusA
HOBbIX 3HaHUM

CocraBnsaoT  ¢opMmylsl O WX Ha3BaHUAM. 3anucwvlearom
MOJIEKYJIIPHBIE M MOHHBIE YPaBHEHUS PEaKIIHi, XapaKTepU3yIollre
XMMHUYECKUE CBOMCTBa amMMHaka U coniell ammonus. Cocmagnsaiom
YpaBHEHHSI OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIUNA C
y4acTHEM aMMHaKa ¢ TOMOIIBIO 2JIEKTPOHHOr 0 OaaHca.

Yemanaenusarom TNpPUYMHHO-CIECTBEHHBIE CBSI3M MEXIY BUJIAMU
XUMHUYECKUX CBS3€H, THIIAMU KPUCTAUIMYECKUX PEHIETOK aMMHaKa
U colell aMMOHHMS W WX (U3NYECKUMH H XUMHYECKHUMH




cBoicTBaMU. [Iposodsm, HabA0OAOM U ONUCHIBAOM XUMUYECKUN
AKCIIEPUMEHT I10 PaCrO3HABAaHUIO HOHOB aMMOHUS C COOJIFOICHUEM
MpaBUJI TEXHUKH 0€30M1aCHOCTH.

Buinonnaiom pacdé€rbl mo xuMuueckuM (opMmysiaM U ypaBHEHUSIM
peaKIHii, MPOTEKAIOIINX C y4aCTHEM aMMHaKa
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[L.p.Ne 4 «Ilomyuenue
aMMHaKa 1 U3y4yeHHue ero
CBOMCTBY»

YPOK - NpaKkTUKym

Honyuarom, cobuparom W pacnosnarom ammuak. Pabomarom c
71abopaTOpHBIM 00OPYAOBAHUEM U HarpeBaTeIbHBIMU TPUOOpPaAMU B
COOTBETCTBHHM C MpaBWJIAMHU TEXHUKH Oe3onacHocTH. Habarooarom
U onucwvléarom XUMUYECKUH SKCIEPUMEHT C MOMOIIBI0 PYCCKOTO
(pomHOro) s3pIKa M SI3bIKA XUMHU. DPopmyaupyiom BBIBOABI TIO
pe3ylibTaTaM MPOBEACHHOIo 3KcriepuMmenTa. Compyonuuarom B
npoiecce yueOHOro B3auMoJ1ei cTBUS IpU paboTe B rpymmnax
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Kucnopoaconepxamue
COEAMHEHHUS a30Ta

YpOK -
nccnegosaHue
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Kucnopozaconepxkariue
COEAMHEHHUS a30Ta

KombuHMpoBaHH
bl YPOK

3anuChIBAIOT PEAKIMM, XapaKTePU3YIOIIUE XUMUYECKHE CBOMCTBA
OKCHUJOB a30Ta.Ycmanaenuearom TPUYUHHO-CIEICTBEHHBIE CBS3U
MEXAY BHUJIOM XHMHYECKOW CBSI3U, THUIIOM KPUCTAJIIMYECKON
pPEeIIETKH OKCHUAOB a30Ta M UX (U3HYECKUMH M XUMUYECKHUMH
cBolicTBaMu. Xapakmepu3yiom cOCTaB, (PU3HMUECKHE U XUMUYECKHE
CBOMCTBA a30THOM KHUCJIOTBI KakK DJJEKTPOJIMTA, NPUMEHEHHE C
HCIOJIb30BAaHUEM PYCCKOTr0 (POAHOIO) SA3bIKA U SI3bIKA XUMUU.
3anucvlgarom MOJEKYISPHBbIE M HMOHHBIE YPaBHEHUS pEaKIHii,
XapaKTEepU3yIOIIMEe XUMUYECKHE CBOMCTBA a30THOM KHUCIOTHI Kak
aneKkTpoauTa.llposoosm, Haba0Oam u ONUCLIBAIOM XUMUYECKUM
SKCIIEPUMEHT, XapaKTEPU3YIOIHUNA CBOWCTBA a30THOW KHMCJIOTHI KaK
UIEKTPOJIUTA, C COOTIOAEHUEM ITPaBUIJI TEXHUKH 0€30MacCHOCTH.
Xapaxkmepu3zyiom a30THYIO KMCIOTY KaK OKHCIIUTEb.

Cocmaensaiom ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakuuii, XapakTepU3yLUX XUMUYECKHE CBOMCTBA a30THOM
KHMCJIOThI KaK OKHCIIUTEIS, C IOMOIIBIO 3JIEKTPOHHOTr 0 OajlaHca.
IIpo6oosim, nabaooarom u onucevléarom XUMUIECKUN
SKCIIEPUMEHT, XapaKTEPU3YIOIIHI CBOMCTBA a30THOM KM CIOTHI KaK
OKHCITUTEIS, C COONIOIEHNEM TPABUIT TEXHUKU O€30MaCHOCTU
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dochop u ero coenuHeHUs

YpPOK - NPaKTUKym

Xapaxmepusyiom  CTpoeHHe, aJUIOTPONUIO, (u3nueckue W
XUMHUYECKHE CBOWCTBA, IMOJIydeHHE M TpuMeHeHue Qocdopa ¢
KCIOJIb30BAHUEM PYCCKOTO (POIHOIO) sI3bIKA U SI3bIKA XUMUHU.
CamocrosiTennbHO onucwvigatom corictBa okcull ¢ocdopa(V) kak
KHCJIOTHOTO OKCHJIa U CBOMCTBA OPTO(OCHOPHOI KHCTOTHI.
Ilposoosim, nabarooarom u onuceiéarom XUMUYECKUM HKCIIEPUMEHT
C COONIOIEHHMEM TpaBHI TEXHUKH Oe3omacHocTu. Pacnosnarom
tbocdar-uonsl

30 OObmas Ypok 0606uwenna | /larom oOLIyI0 XapaKTEpUCTUKY aTOMaM, IMPOCTBIM BEIIECTBAM U
XapaKkTepUCTUKa 3yeMeHToB [V 7z COCTUHEHUSIM d3JIeMEeHTOB [V A- rpynmbel B 3aBHCUMOCTH OT HX
A-rpynisl. Yriaeposa cuctematmsaummn | rmonokeHuss B Ilepuommueckont  cucreme.  Xapaxmepusyiom
3HaHMK CTpOEHHUE, aJIOTPOIHI0, (PU3MYECKHMEe U XHUMHYECKHE CBOMICTBa,
MOJIlyuyeHHe U MPUMEHEHUE aMOp(HOro yriepoja U €ro CopToB C

HCIOJIb30BAHUEM PYCCKOTO (POIHOIO) s3bIKA U SI3bIKA XUMUMU.
Cpasnueatrom CTpOCHHE U CBOMCTBA anmasa u rpaduta. Onucwviearom

OKHUCJIMTENIbHO-BOCCTaHOBUTEIIbHBIE CBOMCTBA yriepoaa

31 Kucnopoaconepxkaniue KoHTponbHo- | Xapaxmepusytom coctaB, (pU3MYECKUE U XUMHUYECKHE CBOMCTBA,
COEIMHEHHUS yriiepo/ia obobuwaowmnii | ToTy4eHHe U MPUMEHEHHE OKCHJIOB YTJIEpOa C HCIOJIb30BaHHEM
YpOK pycckoro (poAHOro) si3blka W sI3bIKa XUMUH. Ycmawuaenusarom

MPUYHMHHO-CIICACTBEHHBIE CBSI3M MEXKIY BHJIAMH XHMHUYECKHX
CBsI3€H, TUIIAMU KPUCTAJUTMYECKUX PEHIETOK OKCHIOB yriIepoaa, uX
(GU3MYECKUMU W XMUMHYECKMMH  CBOWCTBAaMH, a  TaKXKe
npumeHenueM. Cobirodarom TpaBUia TEXHUKH 0€30MacHOCTU MpU
WCIOJIb30BAHUU TIEYHOTO OTOIUIEHUs. Xapakmepu3ylom COCTaB,
(u3nUecKkre U XUMUYECKHUE CBOICTBA, MOJYYCHHUE U MPUMEHEHUE
YTOJIbHOM KUCIOTHI U €€ coseil (kapOoHATOB M THAPOKApOOHATOB) C
MCI0JIb30BAaHUEM PYCCKOr0 (POIHOI0) S3bIKA U SI3bIKA XUMUHU.
Hnnrocmpupyrom 3aBUCHMOCTH CBOMCTB COJIEW YrOJIbHOW KUCIOTHI
oT wuXx coctaBa. [Ilposoosam, Haba0OAlOM U  ONUCLIBATOM
XUMHUYECKUN JKCIIEPUMEHT C COOJIOJICHUEM TMpaBUIl TEXHUKH
6€e30I1acCHOCTH.

Pacnosuarom KapOOHAT-UOH. Bwinoausiom pacu€Tel 1O




XUMHYECKUM (OpMyJiaM M YpaBHEHUSM PEAKIMid, TPOTEKAIOIINUX C
Y4aCTUEM COEIMHEHHH yriiepoaa
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ILp. Ne 5. «Ilosmyuenne
YTJIEKHUCIIOTO Ta3a U U3y4YCHHUE
€ro CBOMCTB»

YpoK —
NPAKTUKYM

IHonyuatom, cobupatom W pacno3uaiom  YTIACKUCIBIA  Tas3.
Habmooarom u  onucviéarom XUMHYECKHHA DKCIEPHUMEHT C
MMOMOIIBI0  PYCCKOTO  (POAHOTrO) s3bIKA ©  S3bIKA XHWMHH.
@opmynupyrom  BBIBOIBI MO  pe3yibTaTaM  IPOBEICHHOTO
IKCIIEPUMEHTA.

Compyonuyarom B Tporiecce y4eOHOro B3aMMOJIEHCTBUS TpU
paboTe B rpymnmnax
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YraeBoopoasl

KombuHMnpoBaHH
bl YPOK

Xapaxkmepu3zytom OCOOCHHOCTH COCTaBa U CBOMCTB OPraHHMYECKHX
coenuHeHul.  Pasznuvyarom  TpenenbHble W HENpelelibHbIE
yraeBopoponbl.  Hasvieatom — m 3anucwiearom  (HOPMYIIBI
(MOJIEKYJISIpHBIE M CTPYKTYPHBIC) BaKHEHINMX TIpEICTaBUTEICH
yrieBoaoponoB. Ilpednaecarom SKCHEPUMEHT IO PACIIO3HABAHUIO
COCIMHECHUI HEMPEeASIbHOr0 CTpoeHus. Habarodaiom 3a X0maoM
XUMHUYECKOT0 DKCIIEPUMEHTA, OMKMCHIBATh €r0 U JIeaTh BHIBOABI Ha
ocHOBe HabOmromeHud. Quxcupyrom pe3ylbTaThl KCIEPUMEHTA C
MOMOIIIBI0 PYCCKOro (POJHOrO) s3blKa, a TaKXe C IOMOIUIbIO
XUMHUYECKUX POPMYI U YpaBHEHUH.
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Kucnopozaconepxariue
OpPraHUYECKUE COCTUHCHHUS

KombuHMpoBaHH
bl YPOK

Xapakmepusyrom CIIUPTHI, Kak KUCJIOPOJICOepKale
opraHuueckue coeauHeHus. Kuaccuguyupyiom COUpTBl 1O
aTOMHOCTH.

Haszvieaiom npencraBuTenel oJHO- U TPEXAaTOMHBIX CHUPTOB U
3aMMChIBAIOT U3 (OPMYIIBI.

Xapaxkmepu3zyiom KHCIIOTBI, KakK KUCJIOPOJICOepKaIe
OpraHMYecKUe COeTUHEHHUS.

Ha3zvieatom  mipenctaBuTeNell NpPEAeNbHBIX U HEMpPeAelbHbIX
KapOOHOBBIX KMCIIOT U 3alMCHIBAIOT U3 (hOPMYJIbIL.

35

Kpemnutii 1 ero coenuneHus

KombuHuposaHH
bl YPOK

Xapaxmepu3yiom CTpOCHHE aTOMOB M KPUCTAIIJIOB, (PU3UYECCKHUE H
XUMHAYECKHUE CBOWCTBA, MOJyYE€HUE M TPUMEHEHUE KPEMHHUS C




MCI0JIb30BAaHUEM PYCCKOIr0 (POIHOI0) S3bIKA U SI3bIKA XUMUHU.
Yemanaenusaiom NPUYUHHO-CJICICTBEHHBIE  CBSI3M  MEXKIY
CTPOCHHEM  aToMa, BHUJOM  XHMHUYECKOW  CBSI3U,  THUIIOM
KpUCTAJUIMYECKOW pEmIETKH KpPEeMHHs, €ro (U3HYECKUMU U
XUMHUYECKUMHU CBOMCTBAMU. Bbinoausaiom pacu€rbl 10 XUMHYECKUM
dbopmMynaM M ypaBHEHHSM pEaKIMi, MPOTEKAIIINX C Y4acTHEM
KpEMHMSI M €ro coenuHeHud. Xapaxmepuszyrom  COCTaB,
(u3HYecKre ¥ XUMUYECKUE CBOKMCTBA, TMOJYYCHUE U TIPUMEHEHUE
COCAMHEHUM KPEMHHMsI C HCIOIb30BAaHHUEM pPYCCKOro (POIHOIrO)
A3blKa U s3bIKa XuMuUH. CpasHueatrom JIHOKCUIBI YTriepoaa H
KpeMHus. Onucwvléarom BaKHEUINE TUTIBI TPUPOIHBIX COCTUHEHUN
KpPEMHHUsSI KaK OCHOBHOT'O 3JieMeHTa JmTtocheprl. Pacnoszuarom
CHJIMKAT-UOH

36 CuimmkatHast Ypok ycsoeHua | Xapaxmepu3yom CHIMKAaTHYIO IPOMBIIUIEHHOCTb U €€ OCHOBHYIO
[TPOMBILIIEHHOCTD HOBbIX 3HAHUW | IPONYKLUHMIO. Yemanaenuearom aHAaIOTMHM MEXIY Pa3IMUHbIMU
OTPACIIIMU CUJINKATHOH NPOMBIIIIEHHOCTH
37 ITomyuenue HeMeTaI0B Ypok yceoeHua | Onuceiéarom HaXOXKAEHUE HEMETAIIOB B IPUPOJIE.
HOBbIX 3HaHUN | Xapakmepu3ytom (PaKLIMOHHYIO IEPErOHKY JKUAKOIO BO31YyXa KaK
COBOKYITHOCTb (DM3UUECKUX MPOLIECCOB. Ap2ymenmupyrom
OTHECEHHUE aKTUBHBIX HEMETAJIJIOB K OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIM IIPOLIECCAM
38 [TonydeHue BaxxHeHImMx YPOK - NpakTukym | Xapakmepu3zyiom XUMHU3M, CBIPbE, allllapaTypy, HAy4YHbIE
XUMHUYECKUX COCIUHEHUN MIPUHIUIIBI U TPOTYKIMIO IIPOU3BOJICTBA CEPHOM KUCIIOTHI.
Cpasnusatom MpoU3BOACTBO CEPHOI KHCIIOTHI € IPOU3BOACTBOM
aMMuaka
39 O06o001eHue no reme KombuHuposaHH | /Iposodsm OLIEHKY COOCTBEHHBIX JOCTHXKEHHUI B YCBOCHUU TEMBI.
«HeMeTaIbl ¥ UX COETUHEHMUS bl YPOK Koppexmupyrom cBou 3HaHMSI B COOTBETCTBUM C IJIAHHPYEMBIM

pesyabTatoM.  [lonyuaiom — XUMHUYECKyl0  HHGpOpMAlMM U3
pa3IUYHBIX UCTOYHHUKOB. [Ipedcmasnaiom MHGOPMALUIO 110 TEME
«Hewmertamsr» B Buje TabaMI, CXEM, OMOPHOI'O KOHCIIEKTa, B TOM
yucie ¢ npumeHenueM cpencts MKT
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K.p. Ne2 mo teme:
«HemeTamiel U ux
COEINHEHUD)

YpOK - KOHTpOAA
3HaHMWM

[TpuMeHSIOT Ha IPAKTHKE paHee 3ydEeHHBIN MaTepua, padoras 1mo
TpyIIaM C 3aJaHUSMH Pa3HOTO YPOBHS CIIOKHOCTH, BBITOJHSIOT
KOHTPOJBHYIO PaboTYy.

Metanuabl u ux coeguHenust (17 4)
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IlonoxxeHne MeTaioB B
[Iepuoguyeckoii cucreme,
CTpOEHHE aTOMOB U KPHUCTAJIJIOB

YpOK ycBOeHusA
HOBbIX 3HaHWI

Obvsacuaiom  49TO  Takoe  MeTauiel.  Pazauuaiom — GHOpMBI
CYIIIECTBOBAHUS METAJIJIOB: 3JIEMEHTHI U MPOCTHIE BEIIECTBA.
Xapaxmepuzyrom  XAMHUYECKUE  AJIEMEHTBI-METAJUIBI 1O  MX
nonoxxenutro B llepmomgmueckoin cucreme J[. M. Menaeneesa.
Ilpocnosupyrom CBOMCTBAa HE3HAKOMBIX METAJJIOB IO MOJIOKEHUIO
B Ilepmomnueckoil cucreMe XuUMHUYECKMX diemeHToB [J[. .
MenneneeBa. Ycmarnagnusarom TNPUUUHHO-CIEICTBEHHBIE CBS3U
MEXIy CTPOCHHEM aToMa, BHJOM XUMHUYECKOM CBSI3U, THUIIOM
KPUCTAIUIMYECKON PEIIETKA METaJJIOB — IMPOCTBIX BEUIECTB U MX
COCIMHCHHI
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OO0mme XUMUIECKUE CBOUCTBA
METaJJIOB

KombuHMpoBaHH
bl YPOK

ObvscHAIOM YTO TaKOE PsAll AKTUBHOCTU METAJLIOB. [Ipumensitom
€ro JJIs1 XapaKTePUCTHKA XUMHYCCKUX CBOMCTB IMPOCTHIX BEIIECTB -
MetaioB. Obobwarom CUCTEMY XUMHUYECKAX CBOMCTB METaJNIOB
KaK «BOCCTaHOBUTEIbHBIE CBOWCTBa». Cocmasnsiom
MOJIEKYJIIPHBIC YpaBHEHUS PEaKIIUiA, XapaKTePH3yIOIINX
XUMHUYECKHE CBOMCTBA METAJIJIOB B CBETE YUEHUs 00
OKHUCJTMUTEIIbHO-BOCCTAHOBUTEIBHBIX TIPOIIECCaX, a PEAKIHH C
y4acTHEM DJIEKTPOJIMTOB, IPEICTABIISITh TAKKE M B MOHHOM
Bune.Habarooarom u onucvléarom peakiiui MEXKy BEIIECTBAMH C
TTOMOIIIBIO0 PYCCKOTO (POIHOIO) SI3bIKA U SI3bIKA XUMHU.
CaMOCTOSTENBHO nP0BOOSIM OMBITHI, MO TBEPKAAIOIINE
XUMHUYECKHE CBOMCTBA METAJIJIOB C COOJIIOICHUEM MTPABUI TEXHUKU
0e30I1aCHOCTH
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OO01as xapakTepucTuKa
ICIOYHBIX MECTAJTIOB

YpOK ycBOeHuA
HOBbIX 3HaHUM

ObvsacHalom  HTUMOJIOTHIO  Ha3BaHMsS TPYNNbl  (IIETOYHBIE
MeTaJuIbly. /Jatom OOIIYI0 XapaKTePUCTUKY IICIIOYHBIM METaJljlaM
1o uX MoJokeHuto B llepmoguueckoil cUCTEME XUMHYECKUX
anemenToB . 1. Mennaeneena.
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OO1ras xapakTepucTHKa
HICJIOYHBIX METAJUIOB

KombuHMpoBaHH
bl YPOK

Xapaxmepu3sytom cTpoeHue, GU3NYecKue U XMMUYECKHe CBOWCTBA
LIEJIOYHBIX METAJIOB B CBETE O0IIEr0, 0OCOOEHHOI0 ¥ €IMHUYHOTO.
IIpeockasvisarom pU3NYECKUE U XUMUYECKHE CBOMCTBA OKCHUJOB U
TUJPOKCUJOB IIEJTOYHBIX METAJUIOB HAa OCHOBE HMX COCTaBa H
CTPOCHHUS u MOATBEPKIAATh IIPOTHO3BI YpaBHEHUSIMU
COOTBETCTBYIOIIUX peakuuul. /Ilpo6oosam pacy€Thl M0 XUMUYECKUM
dbopmMynaM M ypaBHEHHSM pEaKIMi, MPOTEKAIOIINUX C Y4acTHEM
IIEJTOYHBIX METAJIJIOB U UX COENHECHUI

45 OOm1as xapakTepuCTHKA Ypok ycsoenuna | Xapakmepu3yrom CTpOEHHUE, PU3NUECKHE U XMMHYECKHE CBOMCTBA
11eJT0YHO3EMENTbHBIX HOBbIX 3HaHUM | MIENOYHO-3€MENIbHBIX METAJJIOB B CBETE€ OOIIEro, OCOOCHHOIO M
MeTaJjlIoB eIuHUYHOro. [Ilpedckasviéarom  (uznyeckue U XHUMHYECKUE
46 OO11as xapakTepuCcTUKa KombuHMpoBaHH | CBOMCTBA OKCHJIOB M THUIPOKCHI0B MeTaioB |IA rpynmel Ha
I11€JI0YHO3EMENTbHBIX b YPOK OCHOBE HX COCTaBa M CTPOCHUSI U nOOMEepi#coarom TPOrHO3bI
METaJIJIOB YPaBHEHHUSIMU COOTBETCTBYIOIUX PEAKIUH.
Ilposoosm pacy€Tbl MO XUMHUYECKUM (OpMysIaM U YpaBHEHUSIM
peakLui, MPOTEKAIIMX C y4aCTHEM ULIEJOYHBIX METAJUIOB U X
COeIMHEHUN
47 JKéctkocTh BOZIBI U CIIOCOOBI Ypok ycsoeHua | OOvsAcHAlom 4YTO TaKOE <OKECTKOCTb BOAbY.  Pazmuuaiom
e€ yCTpaHEeHUs HOBbIX 3HaHWW | BpEMEHHYI0 U TIOCTOSHHYIO JKECTKOCTb BOIBL. [Ipedinaecarom
CIIOCOOBI YCTPaHEHUS )KECTKOCTU BOABL. [Iposodam, nabaooarom u
OnuUCHIBAIOM XUMUYECKUN HKCIEPUMEHT, C COOJIIOJEHHEM MpaBUIl
TEXHUKH 0€30MacHOCTH
48 IT.p.Ne 6. «Ilomyuenue KombunuposauH | Ilonyuairom, cobupaiom W pacnosnarom YIIEKUCTBIA  ra3.
KECTKON BOJIBI U CITOCOOBI €& bl YPOK Obpawaromcest c 71a00paTOPHBIM o0opynoBaHUEM U
YCTpaHEHUS» HarpeBaTelbHBIMA TPHOOpPAaMH B COOTBETCTBHHM C NPAaBUIIAMHU
TEXHUKU Oe3omacHocTu. Habarooarom u onucvléarom XUMHYECKUN
9KCIEPUMEHT C IMOMOIIBI0 PYCCKOro (POAHOIO) S3bIKa U A3bIKA
XUMuHu. Popmynupyiom BBIBOABI IO pPe3yjibTaTaM HPOBEAECHHOI'O
skcriepumenTa.  Compyonuyaiom B Tporecce  yuyeOHOro
B3aMMOJICHCTBUS NIPHU paboTe B Ipymnmax
49 AJFOMUHUI U €ro COSAMHEHHSI | YPOK - NPaKTUKYM | Xapakmepu3zytiom  allOMUHUKH 1O  €r0  TOJOXEHHI0 B

Ilepuonnueckoii cucreme xXuMudeckux siaemeHToB J[. N
MengeneeBa. Onucwvigarom CTpoeHue, GU3HUECKIE U XUMUYECKUE




CBOMCTBA aJIOMHUHUS, MOATBEp)KIas HMX COOTBETCTBYIOLIMMHU
YpPaBHEHUSIMH PEAKITUM.

ObvscHAlom JBONCTBEHHBIM XapakTep XMMHUYECKUX CBOMCTB
OKCHJIa ¥l TUJPOKCUA aJTFOMUHUS.

Xapaxmepu3zyrom nonoxenue xene3a B [leppogmdeckoin cucreme
xumudeckux anemento JI. WM. MengeneeBa, ocobeHHOCTH
crpoeHuss aroma. Onucvlieaiom (U3NYECKUE U XUMHUYECKHE
CBOMCTBA  ’Keje3a, TMOATBEpPXkAas HUX  COOTBETCTBYIOLIUMU
ypaBHEHUSAMU peakuuidl. Q0vsacHA0m HATHYUE JIBYX T€HETHUYECKUX
panoB coemuHeHmii sxenesa Fe’+ u Fe*t . Vemanasmusaiom
3aBHUCHUMOCTb O0JacTeli NMPHUMEHEHHUs JKele3a M €ro CIUIaBOB OT
CBOUCTB. [Ipo6oosim pacyérbl MO XUMHYECKUM (opmynam u
YPaBHEHHSIM PEAKIMi, MPOTEKAIOUIMX C YYacTHEM >KeJie3a M €ro
coeauHeHu. Habnooarom u onuceléarom PpeakUuud MEXIY
BEII[ECTBAMH C TIOMOIIBIO PYCCKOro (POAHOTO) S3bIKA W S3bIKA
XUMHUHU

DKCIIepUMEHTAIIbHO — UCCedyiom  CBOMCTBA METaJUIOB M UX
COCAMHEHM, pelaTh OJKCIEPUMEHTAIbHbIE 3a/Jadyd IO TeMe
«Meramnely. PaGortator ¢ mabopatopHbIM 00OpyJAOBaHHEM U
HarpeBaTeNbHBIME MPHOOpPaMHU B COOTBETCTBHHM C IPaBUIAMU
TEXHUKU Oe3onmacHOCTH. Habnodarom CBOWUCTBA METANJIOB M MX
COCIMHCHHUIM W SBJICHWH, MPOMCXOMSIIUX C HUMHU. Onucwvléarom
XUMHYCCKUH  JKCIEepUMeEHT.  Dopmyaupyrom  BBIBOIABI IO
pe3yJbTaTaM MPOBEACHHOI0 dKCIepUuMeHTa. Onpedensarom (UCXOs
13 yueOHOM 3a/1aun) HEOOXOAUMOCTh MCIIOJIB30BaHMs HAOIIOAECHUS
WJTH DKCTIEPUMEHTA

50 Keneso YpoK ycBoeHua
HOBbIX 3HAaHWM
51 CoennHeHNS Xelie3a KombuHMpoBaHH
bl YPOK
52 [1.p. No 7 «Peurenue YPOK-MNpaKTUKyM
YKCIIEPUMEHTAJIBHBIX 33/1a4 110
TeMe «MeTauiby
53 Koppo3ust MeTanioB U cocoObl | YpOK ycBOeHMA

3aIUTEI OT HEE

HOBbIX 3HaHUM

ObvsacHualom 4YTO Takoe Kopposus. Paziuuarom XUMHYECKYIO U
AIIEKTPOXUMHUECCKYIO  KOPPO3UH.  Mumocmpupylom — TOHSTHS
«KOPpO3HSI», «XUMHYECKAsh KOPPO3MS», «IIEKTPOXUMHUUECKAs
KOppo3us» mpuMepaMu. Xapakmepusyrom CIOCOOBI  3aIIUTHI
METaJUIOB OT KOPPO3UH
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MeTasnibl B IpUpoe.

YpoK ycBoeHuA
HOBbIX 3HaHWM

Knaccugpuyupyrom Gopmbl IPUPOTHBIX COSAMHEHUI METAJIIOB.
Xapaxmepu3zyiom o01ye crnocoObl MOJydeHHs] METalIoB: IMHUPO-,
TUAPO- U 3JIEKTPOMETAILITy PrUH.

55 [ToHsiTHE O METATLTYPrUH Ypok- cemuHap | Konkpemusupyiom 3TH CrnocoObl IpUMepaMH U ypaBHEHUSIMHU
peaKIuii ¢ COCTaBIEHNEM DIIEKTPOHHOT 0 OataHca.
Onucvieatom  JOMEHHBIH  TPOLIECC U AJNEKTPOJIUTHUECKOE
MOJIy4eHHUE METAJLJIOB.
Pa3znuuarom 4€pHble U IBETHBIC METAJUIbI, YYTYHBI M CTaJIN
56 O0001IeHEe 3HAHUM 10 TEME O6obwatowmin | 0606WaAT U CUCTEMATMU3IMPYIOT CBOM 3HaHUA No Teme: «MeTaJlIb.
«MeTab YPOK MpUMeHSAIOT Ha NPaKTUKe paHee U3y4eHHbIn maTepuas, paboTas no
rpynnam c 3a4aHUAMM PasHOrO YPOBHA CIOXHOCTU
57 KontponpHas padot 3 mo teme YPOK KOHTponsa | MpMMEHAIOT Ha MPAKTUKe paHee U3y4eHHbI MaTepuan, pabotas no
«MeTamaby rpynnam ¢ 3a4aHUAMM Pa3HOTO YPOBHA C/IOXHOCTY, BbINOMHAOT
KOHTPO/bHYIO paboTy.
Xumusd 4 OKpy:Kawmas cpeaa (2 4)
58 XUMHUYeCcKast opranuzamusi | KombunuposaHH | Humeepupyrom cBeneHus 1o ¢puzndeckor reorpaduu B 3HAHUA O
MJIaHETHI 3eMIIst bl YPOK XUMHUYECKON OpraHu3aliu IIaHeThl. Xapakmepu3syiom
XUMHUYECKUN COCTAB T€OJOTUYECKUX 000T09eK 3eMITH.
Pa3znuuarom muHepansl U TOpHBIE IOPOJIbI, B TOM YUCIIE U PYIbI
59 Oxpana YpOK — cemmnHap

OKPY’KaIOIIEH Cpeabl OT
XUMHUYECKOTO 3arpsi3HEHUS

Xapaxkmepuszytom  WCTOYHUKH  XHMHUYECKOTO  3arps3HCHUS
oKpyaromen cpeabl. Onucvigarom TI00aTbHBIE 3KOJOTMYECKHE
mpoOJieMbl ~ YEIOBEUYECTBa, CBA3aHHBIE C  XMUMHYECKUM
3arpsisHeHueM. [llpednazarom TYTH MUHUMU3AIUU BO3JEHCTBUA
XMMHUYECKOTO 3arps3HEHHs] Ha OKpYKalollyi cpeny. [Ipusoosm
IpUMepbl MEXIYHAPOJHOTO COTPYJHUYECTBA B 00JIACTH OXpaHbI
OKpY’KaloIIel cpepl OT XUMUYECKOT0 3arpsi3HEHUS

(OID) (7 v)

O0001eHne 3HAHUI 110 XUMHUH 32 KYPC OCHOBHOM 1IK0JbI. [loaroroBka k OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHY




60 Berecra O6o6maromuii | Ilpeocmasnsiom nadopmaruio o teme «llepruoandeckuii 3aKoH 1
YPOK [Tepuognueckas cucrema JI. M. MenneneeBa B CBETE TEOpPUU
CTpPOEHHUSI aToMay B BHUJE TaOJHI], CXeM, OMOPHOI'0 KOHCIIEKTa, B
ToM uncie ¢ npuMernenueM cpeacts UKT. Buinoanaiom tectoBbie
3amanus o teme. [lpedcmasnaiom vHOpManuoO Mo TeMe «Buabl
XUMHUYECKUX CBA3EH W TUIBl KPUCTAUIMYECKUX  PELIETOK.
B3anMocBsI3b CTPOSHHS ¥ CBOWCTB BEIIECTB» B BUJE TAOJHUII, CXEM,
OIOPHOT'0 KOHCIIEKTA, B TOM YHciie ¢ mpuMeHeHnem cpencts MKT
61 XUMHUECKUE peaKkLun Oo6o0matommit | Ilpeocmasnarom  uHpopmammio 1o Teme «Knaccupukarus
YpOK XUMUYECKUX PEAKIUNA 10 pa3MyHbiM Tpu3HakamM. CKOpOCTh
XMMHUYECKUX peakluil» B BHAE Ta0JHI, CXEM, OMNOPHOTrO
KOHCIIEKTa, B TOM uucie c¢ npumeHenuem cpeacts UKT.
Buinonnaiom tectoBble 3ananus no teme. Xapakmepuszyiom OBP,
OKHUCJIMTENIb U BOCCTAHOBUTEIIb.
62 OcHOBBI O6oOmaromuit | Xapakmepuzyiom  obmme, OCOOCHHbIE W  WHIUBHUAYaJbHBIC
HEOpPraHUYeCKOH YPOK CBOMCTBAa KHCJIOT, OCHOBAaHHWH, COJEH B CBET€ TEOPHH
XUMUHU ANEKTPOIUTUUECKOM JUCCOIUALUU. Apeymenmupyrom
63 OcHOBBI 0606watowyin | BOSMOXKHOCTh TNPOTEKAHMSI XUMHUYECKHX peaklMil B pacTBOpax
HEOPraHUYECKOU YPOK JNEKTPONUTaX  UCXoAs W3  ychnoBuwil.  Kraccuguyupyrom
XUMUU HEOpraHWYEeCKUE BeIlecTBa MO COCTaBy M cBoMcTBaM. llpusooam
MPUMEPHl  TIPEACTaBUTENICH KOHKPETHBIX KIACCOB U  TPYNI
HEOPraHWYECKHUX BEIIECTB
64 [ToBTOpEeHUE U 000OIIEHHUE TIO KombuHupoBaHH | Bouinoansom TECTHI M YIIPAKHEHUS, peuiarom 3aadu 1o TeMeE.
teme. [lonroroBka k b YPOK IIpo6o0sim ONEHKY COOCTBEHHBIX JOCTH)KCHHI B YCBOCHUU TEMBI.
KOHTPOJILHOM padoTe Koppexmupyiom cBou 3HaHUS B COOTBETCTBUU C MIAHUPYEMBIM
pe3yIbTaTOM
65 KonTtponbsuas padoraNed VYpok KOHTpOJIsL | [IPMMEHAIOT Ha NPaKTUKe paHee U3ydeHHbI maTepuan, pabotaa no
«HTtoropasi mo Kypcy OCHOBHOM rpynnam c 3a4aHUAMM Pa3HOrO YPOBHA CIOXKHOCTYU, BbINOMHAOT
LK OJIBD» KOHTPO/IbHYIO pabory.
66 AHaJM3 KOHTPOJILHON PaOOTHI. KoppeKTupytoT cBOM 3HaHWA
[TonBenenre UTOroB roja.
67-68 PezepBHOE BpeMms




KPUTEPUHN OHEHUBAHUS PA3JIMYHBIX IPOBEPOYHBIX PABOT

[Tpu onieHke y4eOHBIX JOCTH)KEHUHN ydaluXcs MpUMEHseTCs KpUTepuaibHas CHCTeMa olle-

HUBaHUS 10 NATUOANBHOU 1IKajie (0TMeTKa «1» He CTaBUTCS):

Kpurepun orieHKH MPOEKTHON U MCCIIE0BATENbCKOM paboThl pa3pabdaThIBalOTCA € yUe-

TOM IIeJIeH 1 3aJ1ay MPOEKTHOU JesTeIbHOCTH Ha IAaHHOM 3Tare o0pa3zoBanus. UHIMBUIyaIbHBIM

IPOEKT 11eJ1ec000pa3HO OLEHUBATH MO CIEAYIOIMM KPUTEPHAM:

1. CiocoGHOCTB K CaMOCTOSITEIbHOMY IPUOOPETEHHIO 3HAHUI U PELIEHUIO TPOOJIeM, POsIB -

JSIOINAsSCS B YMEHUU MOCTaBUTh MPOOJIeMy U BBIOpATh aJeKBaTHBIE CIIOCOOBI €€ PelLleHHUs, BKIIoUas MOUCK U 00paboTKy nHbopManuu, GopMyInpoBKy
BBIBOJIOB M/MJIM OOOCHOBAHHE U PEATM3ALIAI0/alTPOOAIUIO IPUHATOTrO PEHICHUs, 000CHOBAHHE U CO3/IaHME MTPOTHO3a, MOJIEJIH, MAKeTa, 00HEKTa,
TBOPYECKOr0 peUIeHus U T. I. JlaHHbIM KpuTEpUil B 11€JIOM BKJIIOYAET OLIEHKY C()OPMUPOBAHHOCTH I1O3HABATENbHBIX YUEOHBIX JEHCTBUM.

2. ChopMHUpPOBAHHOCTH MPEIMETHBIX 3HAHHUH U CITOCOOOB JICHCTBUIA, TPOSBJISIONIASCSA B YMeE-

HUU PacCKpbITh COJEpkKaHNEe pabOThl, FPAMOTHO U OOOCHOBAHHO B COOTBETCTBHH C pacCMaTpUBAaEMOi MPOo0JIEMON/TEMOH HCII0Ib30BaTh UMEIOLINECS
3HAHUS U CIOCOOBI JICH CTBUI.

3. ChopMHPOBAHHOCTb PETYJIATUBHBIX JEHCTBUHN, TPOSBISAIOLIAACS B YMEHUU CAMOCTOATEIIBHO

IUIAHUPOBATH U YIIPABJISITH CBOEH IMO3HABATEIbHOMN JEATEIBHOCTHIO BO BPEMEHH, HUCIIOJIb30BAaTh PECYPCHBIE BOZMOKHOCTH JUIsl IOCTHXKEHUS 1IEJIEH,
OCYIIECTBJIATh BBIOOP KOHCTPYKTUBHBIX CTPATErHil B TPYAHBIX CUTYaIIHSIX.

4. ChpopMUpOBaHHOCTh KOMMYHHKATUBHBIX JIEH CTBUH, POSIBIIAIOIIAACA B YMEHUH SICHO U3JI0-

KHUTb U O(pOPMHUTH BBHITIOJHEHHYIO paboTy, IPEACTaBUTh €€ Pe3yIbTaThl, AprYMEHTUPOBAHHO OTBETHTH Ha BOIPOCHI.

MaxkcumasbHast OIleHKa M0 KaKAOMY KPUTEPHIO HE JOJDKHA MpeBbIaTh 3 6aios. [Ipu Takom

MOJXO/€ JOCTUXKEHUE 0a30BOr0 YPOBHsI (OTMETKA «yJIOBJIETBOPHUTEIILHO») COOTBETCTBYET MOJIYUEHHIO 4 IEPBUYHBIX OaJIJIOB (110 OIHOMY OalTy 3a
KaXKIbIH U3 UETBIPEX KPUTEPUEB), a IOCTUKEHHE TTOBBILLIEHHBIX YPOBHEH COOTBETCTBYET MOJIYYEHHUIO 7—9 IEepBUUHBIX 0aJI0B (OTMETKA «XOPOII0))
ni 10—12 nepBUYHBIX 0a/IOB (OTMETKA «OTIHIHON).

KpnTeplm OIICHKMA YCTHOI'O 0TB€TA
O1MeTKa «5» CTaBUTCS, CCIIH:

v OTBET MOIHBIA U NPaBUJILHBINA Ha OCHOBAHMH U3YYEHHBIX TEOPHIA;
v Marepuaj U3JI0)KEH B JIOTHYECKOM TTOCIIEN0BATENLHOCTH, JIATEPATYPHBIM S3BIKOM;



v\ OTBET CAaMOCTOSTEBHBIN.

OTBeT «4» CTaBUTCS, €CIIH;

v OTBET MOIHbIHA U NPAaBUIbHBINA Ha CHOBAHUY U3y4EHHBIX TEOPHI;

v\ MaTepuaj U3JI0KEH B ONPENEIEHHON JIOMMYECKOM 0CIEN0BATENBHOCTH, IPY STOM JOMYIIEHbI IBE-TPHU HECYIIECTBEHHbIE OLIMOKH, UCIIPABIEHHBIE
10 TPEOOBAHMIO YUUTEIIS.

Otmetka «3» CTaBUTCSI, €CIIU:

v’ OTBET MOJHBIH, HO IIPH ITOM JOIYIIEHa CYIIECTBEHHAs OIIMNOKA;

v\ WM OTBET HEIOJIHBINA, HECBA3HBII.

OTMeTKa «2%» CTaBUTCS, €CIIH:

v 1ipu OTBETE OOHAPYKEHO HEMTOHUMAHKE YYAIMMCS COIEpKaHusl y4eOHOro MaTepraa;

v WM JONYLIEHBI CYLIECTBEHHbIE OMIMOKU, KOTOPHIE YUaIIUICs HE MOKET UCIIPABUTH IIPU HABOSINIMX BOIPOCAX YUUTEJS;
v' 100 pH OTCYTCTBUU OTBETA.

OueHka IKCIIEPUMEHTAJIbHBIX YMEHM

OreHKa CTaBUTCS HA OCHOBAHWHW HAOJIOCHUS 32 YIAIIUMUCS B XOZI€ BBITTOJIHEHUS MPAKTUISCKOW pabOThI M MUCBMEHHOI'O OTYETA 32 padoTy.
OtmMmeTrKa «5» CTaBUTCS, €CIIU.

v/ pabora BBIIOJHEHA IMOJHOCTHIO U 63 OMMOOK, C/IeIaHbl IPABUIbHbIE HAOIOIEHHS ¥ BBIBOIbI;

v/ BKCHEPUMEHT OCYIIECTBIIEH T10 IUIAHY ¢ YYE€TOM TpeOOBaHUM TEXHUKU OE€30IIaCHOCTH M ITPABHII

paboTHI C BEIIECTBAMHU U 000PY0BAHUEM;

v IpOSIBIIEHBI OPraHU3aIMOHHO - TPYOBBIE YMEHMS, TIOAICPKUBAIOTCSA YHCTOTA U MTOPSIOK Ha

paboueM MecTe, SKOHOMHO U CIIOIb3YIOTCS PEaKTHBBI.

OTMmeTKa «4» CTaBUTCS, €CIIH:

v’ pabora BBIIOJHEHA PABUIILHO, C/IEaHbl IPABUIILHBIE HAOIIOAEHUS U BBIBOIbI, HO IIPH 9TOM 3KCIEPUMEHT MPOBEIEH HE MOJIHOCTHIO;
v WM JONyIIEHBl HECYIIECTBEHHBIE OMMOKK B paboTe C BEIIECTBAMU U 000PY10BAHUEM.

Otmetka «3» CTaBUTCSl, €CIIU:

v’ pabora BBIIOJHEHA PABUIILHO HE MEHEE, YeM HAIoJIOBHHY,

v WM JI0NyIIeHa CYIIeCTBEHHast OMMOKa B XOJ1€ OKCIIEPUMEHTA, B 00bACHEHHH, B ODOPMIICHUH PAOOThI, B COOJIFOICHUH TIPaBHJI TEXHUKH
6e3oracHOCTH IpH paboTe C BEIECTBAMU U 000PYA0BaHUEM, KOTOPAsk UCIPABIIAETCS 110 TPEOOBAHUIO YUUTES.

OTMeTKa «2» CTaBHUTCS, CCIIN:

v' nmonymiensl aBe (1 00Jiee) CyIIeCTBEHHBIE OMIMOKH B XOJI€ SKCIIEPUMEHTA, B 00bACHEHHUH, B

odopMieHUU pabOThI, B COOJIIOICHUH MTPABHII TEXHUKH 0€30IMaCHOCTH, KOTOPhIC yUaluiics He

MOYKET UCIIPABUTH JIaXKe 10 TPEOOBAHUIO YUUTEIIS;



v pabora He BBIIOJIHEHA, Y YYalIerocs OTCYTCTBYET OKCIIEPUMEHTAILHBIE YMEHHUS.

Ol_[eHKa yMeHI/lﬁ pemraTb pacud€THbIC 3aJa9U

OTMeTKa «5» CTaBUTCS, €CIIU B JIOTHYECKOM PACCYKJ€HUH U PELICHUU HEeT OIIMOOK, 3a/ja4a pelleHa pallioOHaIbHBIM CIIOCOO0M;

OTMmetKa «4» CTaBUTCS, €CIIU B JIOTHYECKOM PACCYKICHUU U PELICHUH HET CYIIECTBEHHbBIX OMMOOK, HO 33/1a4a pelIeHa HepallioHAIbHBIM CIIOCO00M,
WIN JONYILEHO He 00JIee IBYX HECYIECTBEHHBIX OLIMOOK.

OtMmerka «3» CTaBUTCS, €CIM B JJOTMYECKOM PacCyXIEHHH HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIIEHa CYIIECTBEHHAs OIMOKa B MATEMaTHYECKIX
pacyerax.

OTMeTKa «2» CTaBUTCS, €CIIM UMEIOTCS CYLECTBEHHBIE OIIMOKH B JIOTHYECKOM PACcCYKJE€HUU U B

pEeLIeHNH; OTCYTCTBYET OTBET Ha 3aJlaHHe.

OueHka NUCbMEHHBIX KOHTPOJIbHBIX PadoT

OtmeTka «5» CTaBUTCS, €CITU: OTBET MOJHBIA M MPAaBWILHBIN, BO3MOXHA HECYIIECTBEHHAS OLINOKA.

Otmetka «4» CTaBUTCS, €CITU: OTBET HEMOJHBIN M JOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX

OIINOOK.

Otmertka «3» cTaBUTCs, eciu: paboTa BHITOJHEHA HE MEHEe YeM HaIOJIOBHUHY, AOIMYIICHA OJIHA CYIIeCTBEHHAs ONMIMOKA U IPHU STOM JIBE-TPU
HECYLIECTBEHHBIE.

OtmeTtka «2» CTaBUTCS, eciu: padoTa BBITOJHEHA MEHbBIIE, Y€M HAMOJIOBUHY UITH COAEPKUT HECKOIBLKO CYIIECTBEHHBIX OMIMOOK, JINOO paboTa He
BBITIOJTHEHA.

[Ipu olieHKe BBIMOJHEHUSI TUCEMEHHON KOHTPOJIBHOM pabOoThl HEOOXOAMMO YYUTHIBATh TPEOOBaHUs equHOr0 opdorpaduueckoro pexkuma. OT™MeTKa 32
WUTOTOBYIO KOHTPOJBHYIO pa00Ty KOPPEKTUPYET MPEANISCTBYIONINE MTPU BHICTABICHUN OTMETKH 33 YETBEPTh, MOJYTOAME, TO/I.

OuneHka TecTOBBIX padoT

TecTsl, cocTosIIME U3 MIATH BOIIPOCOB MOXKHO HCHOJIb30BATh I10CIE U3yUEHHsI Kax10ro Marepuana (ypoka). Tect uz 10—15 Bonpocos ucnonb3yercs
11t nepuogudeckoro KoHTposs. Tect u3 20—30 BompocoB HEOOXOAMMO HUCIONIB30BATh ATl UTOTOBOT'O KOHTPOJISL.

[Tpu oneHUBAaHUU HCHIOJIB3YETCA CIIEAYIOMIAs HIKaa:

Jns1 Tecta U3 MATH BOIIPOCOB

v/ HeT OmmbOK — OIEHKa «5»;



v' onHa omMOKa — OLEHKa «4»;

V' 11Be omMOKH — OIeHKa «3»;

v\ Tpu OIMUOKH — OLIEHKA «2).

Jns Tecta u3 30 BONPOCOB:

25—30 paBUJIBHBIX OTBETOB — OIICHKA «5»;
19—24 npaBUILHBIX OTBETOB — OI[EHKA «4»;
12—18 npaBUILHBIX OTBETOB — OI[EHKA «3»;
MeHblIIe 12 mpaBUIBHBIX OTBETOB — OL[EHKA «2».

AN NN

Ouenka pedepara

Pedepar onieHnBaeTcs o CIIEAYIO UM KPUTEPHSIM:

v cobmoaenre TpeboBaHMHI K ero 0(hOPMIIEHHUIO;

v HEOOXOIMMOCTh U JJOCTATOYHOCTD ISl PACKPBITHSI TEMbI IPUBEIEHHOM B TEKCTE pedepara MHPOpMAIHH;

v yMeHue 00ydaromerocs CBO0OIHO U3jarath OCHOBHBIE HIEH, OTPAKEHHEIE B pedepare;

V' CIoCOOHOCTL 0OYYAKOIIErocs MOHATH CYTh 3aaBAEMbBIX YJICHAMH aTTECTALMOHHON KOMUCCHH BOIIPOCOB U C(h)OPMYJIUPOBATH TOUHBIE OTBETHI HA
HHX.

Hmozosan konmponvnasa paboma 3a Kypc 8 knacca
BAPUAHT-1

Yacrp 1

[Tpu BbIMOTHEHNM 3a/JaHUM 3TON YacTH BHIOEPUTE OJIMH MPABUIIbHBIN OTBET.

A1l. Yucio aTOMOB BCEX XUMHUYECKUX DJIEMEHTOB B MOJICKYJIC CepHOﬁ KHCJIOTEI PaBHO!:
1)3 3)7
2) 4 4) 6

A2. Yucnio npoTOHOB, HEUTPOHOB U AJIEKTPOHOB B aToMe (pTopa
1)p"-9;n°— 10,819 3)p - 9;n°—10;6-9




2)p"—10;n°—9;5—10

4 p"-9;n"-9;¢-19

A3. I'pyninia opmys BEHIECTB ¢ KOBAJICHTHBIM THIIOM CBSI3U:

1) H,S, P4, CO,

3) HCI, NaCl, H,0

2) H,, Na, CuO

4) CaO, SOZ, CH4

A4. BeniecTBo, Ipy pacCTBOPEHUH KOTOPOTO B BOJIE 3JIEKTPOJIUTUUECKON AUCCOMALMN MPAKTUYECKH HE TPOUCXOIUT:

1) runpokcur HaTpust

3) xsopun cepedpa

2) cynbdar Kaaus

4) HUTpAT ATIOMUHUS

AS. OTHOBpEMEHHO MOTYT HAXOJAUTHCSI B PACTBOPE MOHBI:

1) Na*, H*, Ba*, OH

3) Mg™, K*, NOy, SO,*

2) Fe”* Na*, OH", SO/

4) Ca”* H', COZ, Cl-

A6. BepHbl 11 CIEeyIOIINE BbICKA3bIBAHUS ?
A. Oxcug pocdopa (V) - KUCTOTHBINA OKCH]I.
b. ConsiHas kuciora - 0OTHOOCHOBHAsS! KHCJIOTA.

1) BepHO TONBKO A

3) BepHO ToJIbKO b

2) BepHBI 00a CyKICHUs

4) o0a Cy)XJICHUSI HE BEPHBI

OTBeThI:

Al A2 A3

A4 AS A6

Yacte 2

(Iludpsl B 0TBETE MOTYT MOBTOPSITHCS).

B 3amanun Bl Ha ycTaHOBJIEHHE COOTBETCTBHUS 3aMMIINATE B TAOJIMIY LHUQPPHI BEIOPAHHBIX BAMH OTBETOB.

B1. YcranoBuTe cOOTBETCTBUE MEXIY (hOPMYJIION BEIIECTBA M KJIACCOM COEAMHEHUSI:

dopmyJia BeniecTsa:

Kiaacc coenunenus:

A) H3PO4 1) COJIb

b) SO; 2) OCHOBHBIN OKCH/]I

B) Cu(OH), 3) HepacTBOPMMOE OCHOBaHHUE
I CaCl, 4) KUCIOTHBIN OKCH]T

5) kucnora

6) pacTBOPHMOE OCHOBAHUE




OTBeThI:

A

OtBeToM Kk 3amaHuio B2 sBiIseTcs TOCIEAOBATEIBHOCTh MHQP, KOTOPHIE COOTBETCTBYIOT HOMEpam
MPABWIbHBIX OTBETOB. 3aMMINNUTE BhIOpaHHBIE HUQPPHI B MOPSJIKE BO3pacTaHus 0e3 MPOoOEIoB U IPYTrux
CHMBOJIOB.

B2. C pacTBopoM ruapoKCcUaa HATPUSl pearupyroT:

1) cynear menu (II) 4) a30THast KUCJIOTA
2) oxcua meau (11) 5) marauii
3) TUIPOKCHUT KaJIUsI 6) okcup yriepoaa (IV)
Otser:
OTtBeToM K 3aanuto B3 sBisercs uucio. 3anuimTe 3To YUCIIO B OTBETE 0€3 YKa3aHUs €IMHUIL
HU3MEpPEHUSI.
B3. Macca conu, conepxarieiica B 150r 5 %-Horo pactBopa coJiv, paBHa r. (3amuily Yucao ¢ TOYHOCTBIO JI0 AECATHIX).
Otger: I.
Yacrtp 3

3anuimmTe HOMEp 3aJaHus U NOJHOE PEIICHUE
C1. CocTaBbTe ypaBHEHUSI XUMHUECKUX PEAKIIUN COTJIACHO CXEMeE:
Fe(OH)3 — FeZO3 — Fe — FCSO4 — FC(OH)Z
HazoBute Bce Cl0XHbIE BEIIECTBA, YKAXKUTE TUI PEAKLIMH, B 4 XUMUYECKOM peaKIIMi COCTaBbTE MOHHOE MOJIHOE U COKPAILEHHOE
ypaBHEHHE.




MUToroBas KOHTponbLHaAa paboTta 9 knacc

BapwuaHT 1

1. B psay anemeHtoB O S *Se*Te YMEHbLLUAaKTCA

1) paguycbl aTomoB 3) HemeTannMyeckne CBOMCTBa

2) MeTannuyeckme CBOMCTBa 4) 4nCnOo SNEKTPOHOB Ha BHELLHEM CINoe
2. Okengy S(VI) cooTtBeTcTBYET KMcnoTa

1) H,SO, 2) H,S 3) H,SO3 4) K;SO,

3. Cpean metannoB Au, Hg, W, Na, Cu, Zn cambiM TyronnaBkum siBnsieTcs

1) megp 2) HaTpun 3) 3onoTo 4) Bonbdpam

4. BelwecTBa C MOMEKYNAPHON KPUCTaNSMYECKON peLleTKoN

1) HaTpun 1 kucnopoa 3)Boaa v kucnopos

2) BOOOpPOA 1 Xnopwug Kanus 4) rpacnT 1 yrnekucnbin ras

5. Anga B3aMmoaencTeust 1 Monb antOMUHUSA C COMSHOM KMCIOTOM NOTpebyeTcs _ MOJb KUCMOThI
11 2)2 3)3 4) 4



6. dopMyna BLICLLEro Okcuaa aneMeHTa, UMEIOLLEro CTPOEHME 3MeKTPOHHON obomnoykn 2 8% 7%
1) P,O3 2) SO3 3) Cl,0y 4) Al,O3

7.Pag Zn(OH), H,CO3, NaOH cooTBeTCTBEHHO NpeacTaBnseT rmapokcuabl

1) OCHOBHbIV, KUCNOTHbINA, aMGOTEPHBbIN

2) OCHOBHbIN, aMOTEPHbINA, KNCIOTHbIN

3) ampoTepPHbIN, KACAOTHLIA, OCHOBHbIN

4) KNCINOTHbIW, OCHOBHbIN, aM(OTEPHbLIN

8. Peakuns Bogopoga ¢ okcugoM meam (1) oTHocuTca K peakumam

1) coeanHeHus 2) obmeHa 3) 3ameLleHuna 4) pasnoxeHus
9. Hanbonee aHepruyHo pearnpyeT C BOLON
1) kanun 2) nuTuin 3) HaTpwui 4) pyonauni

10. Cymma K03 PULNEHTOB B COKPALLEHHOM NOHHOM YpaBHEHUN

Cu(OH), + HCI™ pasHa

14 2)5 3)6 4) 8

11.Kakoil aToM UMeeT TaKoe e CTPOEHWE BHELLHEro Criosi Kak u noH Na' ?

B omeeme ykaxume pycckoe Ha3gaHuUe afieMeHma, 8 UMeHUMmMeIbHOM rnadexe.
12. M c consiHoM KMCNOTOM M C rmapoKCuaoM HaTpus 6yayT B3aMModencTBoBaTh
1) KOH 2) HsPO,  3) Be(OH), 4) SO3 5)ZnO  6) AlL,O3

Omeem 3anuwume 8 gude riocriedogameribHoCMu Uugp.

13. fononHume nipednoxeHue. NpofykTaMmyn B3auMOAENCTBUS Kanusa ¢ BOAOW ABNAIOTCA rmapoKcua, Kanus u
14. BoccTtaHOBUTEMNBbHBIMM CBOMCTBaMM obnagatoT

1) Na® 2) Fe® 3)cu’ 4) F° 5) Ba**
Omeem 3anuwume 8 gude riocrnedogamersibHOCMU yuagp.

15. OKNCnMTENBHO-BOCCTAHOBUTENBHBIMU PEAKLMSMU SBNAKOTCA

1) 2A|(OH)3 —* Al,O5 + 3H,0

2) Fe,03 + 3C — 2Fe + 3CO

3) 2Na + H, —* 2NaH

4) LiOH + HCI — LIiCl + H,O

5) Zn + FeSO, —* Fe + ZnS0O,

Omeem 3anuwume 8 8ude riocriedosameribHOCMuU UUgp.

16. O6BbEM BOgOpoaa (H.y.), 06pasoBaBLUMINCS NPU B3aMMOAENCTBUN 26 & LMHKA C pacTBOPOM CEPHOM KMCIOThI, COCTaBnseT n. B bnaHk omeema
3anuwiume 4Yucsio ¢ MOYHOCMbIO 00 COMBbIX.




BapuaHT 2

1. B psay anemeHToB Si 7 P —* S Cl ysenuuusaloTcs

1) paguycbl aTOMOB 3) HemeTannMyeckne cBoncTBa
2) meTannuyeckne CBOMCTBa 4) YNCNO SHEPreTUYECKNX YPOBHEN

2. Okeunay N(III) cooTBeTCTBYET KMCNOTaA

1) HNO, 2) HNO; 3) NH3 4) NaNO;

3. Cpean metannos Au, Hg, W, Na, Cu, Zn 04eHb MSATKUNA, peXETCHA HOXOM

1) megp 2) HaTpwui 3) 3onoTo 4) Bonbpam

4. BelwecTBa ¢ MeTanNMYeCcKom KpUCTannnyeckon peLeTkomn

1) KpeMHuUn n Tennyp 3) rannun n xnop

2) NNTUA 1 a3oT 4) KanbuWi 1 30510TO

5. Mpw B3anmogencTeum 3 Mosb LMHKA C CEPHOM KMCNOTon obpasyeTcsa MOIb Bogopoaa
1)1 2) 2 3)3 4) 4

6. ®opMyna BbICLLEro OKCKAa 3MeMeHTa, MMEIOLLLEro CTPOEHME 3MEKTPOHHOM 06GonoYkn 2% 8% 5¢

1) P,Os 2) SO; 3) P,Os 4) Al,O4

7.Pan Be(OH),, Ba(OH),, HsPO4 cooTBeTCTBEHHO NpeacTaBnseT rugpokcuapl

1) OCHOBHbIN, aMmPOTEPHbIN, KUCIIOTHBIN

2) KACNOTHbIN, OCHOBHbIV, aM{OTepHbIN

3) amOTepHbIN, KUCNOTHbIN, OCHOBHbIN

4) ampOoTepPHbIN, OCHOBHbLIN, KNCNIOTHBIN

8. HeobpaTumas xummnyeckasi peakumns npon3onaeTt npu CrimBaHMmn pacTBOPOB BeLLeCcTB, (POPMYIibl KOTOPbIX:
1.KOH un NaCl 3.CuCl; n KOH

2MgC|2 n HNO3 4A|2(SO4)3 n CU(N03)2
9. C pasbaBneHHon cepHown kucroton HE B3anmogencTeyet
1) pTyTb 2) antoMuUHUN 3) UMHK 4) xeneso

10. Cymma k03(phU1LNEHTOB B COKPALLEHHOM MOHHOM YpaBHEHUM

Fe(OH); + HNO; —* paBHa

14 2)5 3)6 4)8

11. Kakoit aTOM UMeET TaKoe e CTPOEHME BHELLHEro Crosi kak U MoH Ca?* ?
B oTBeTe ykaxuTe pycckoe Has3BaHWe 3rieMeHTa, B UMEHUTENbHOM Nagexe.



12. N ¢ cepHOM KNCNOTOW 1 C r’MapOKCKaoM Kanusa 6yayT B3aMmogencTBoBaTtb

1) NaOH 2)AI(OH);  3) HNO; 4) FeCl, 5) BeO 6) Zn(OH),
OTBeT 3anuwIMTe B BUAE NocneaoBaTenbHOCTU Lndp.
13. [lononHute npeanoxexue. MNpogykTamy B3anMoaencTBUSE HaTpUs C BOAOW ABMATCA BOOAOPOA U HaTpwus.

14. BoccTaHoBUTENBHLIMI CBOMCTBaMM ObnagatoT

1) Na ™ 2) Cu® 3)Al° 4) ca’ 5) Fe®*
OTBeT 3anuwunTe B BMAE NocnegoBaTeibHOCTU uudop.

15. OKMCnMTENBHO-BOCCTAHOBUTENBHLIMWN peakL MM ABNAOTCS

1) 4Li + O, — 2Li,0

2) 2Fe(OH); — Fe, 03 + 3H,0

3) Mg + CuCl, —* MgCl, + Cu

4)ZnO+C — Zn+CO

5) Ca(OH), + 2HNO; —* Ca(NOs), + 2H,0

OTBeT 3anuwuTe B BMAe nocregoBaTeribHOCTU LI,VICbp.

16. O6bEm kncnopopa (H.y.), HeobxoanMMbIN Onst okucneHns 25,6 e megn, coctaenseT 1. B 6naHk omeema 3anuwume Yucrio ¢ moYHocmabto 00
COmbIX.

Kputepumn oueHMBaHnsa ntoroeom pabotbl 3a 9 knacc

MakcumanbHoe uncno 6annos 3a TecT- 22, U3 Hux 3a 3agaHuda yactm 1 — 10 (no 1 6anny 3a 3agaHue), yactm 2 -12 (no 2 6anna 3a 3agaxHue).3agaHve 16
oLeHuBaeTcsa -3 banna.

MepeBop 6annoB B OTMeTKM:

OtmeTkH
«» | «“» | «5»
bajuiel
7-10 | 11-20 | 21-23




PelwieHune 3agaHui utoroBon pabotbl 3a 9 Knacc

Yactb 1
No 3ananus
3 4 5 6 7 8 10
Bapuanr 1 4 3 3 3 3 3 3
Bapuant 2 2 4 3 3 4 3 4

YacTb 2




Ne 3amanus BapuanT 1 BapuaHT 2
11 HEOH API'OH
12 356 256
13 BOJOPO/ I'MAPOKCU/
14 13 234
15 235 134
16 89,6 4.48

MarepuajibHO —TeXHHYECKOe OCHAIleHHe 00Pa30BaTeJbHOI0 MpoLecca Mo y4eOHOMY npeaMeTy « XHuMHs»

YMK
1. Xwumus. 8 xknacc: yueb. 15 obmeodpaszosar. yupexaenuii / O.C. ['abpuensia. — M: «/Ipodar, 2016.
2. Xumus. 9 knacc: yued.ni1s obmeoOpazosat. yupexaenuit / O.C. 'abpuensn. — M: «{poda», 2016.
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