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1.MMOACHUTEJIBHASA 3AIIMCKA
1.1HopmaTuBHO-nIpaBoBas 0a3a

Pabouas mporpamma no xumuu st MOY «Cpennsist mkosia Ne 14y cocraBieHa Ha OCHOBE
CJICAYIOIIKUX HOPMATUBHBIX TOKYMCHTOB!

e 3akona «O06 ob6pazoBanuu B Poccuiickoit @enepanun» (2012);

e (dyHJIaMEHTAJIBHOTO sAJpa cojepkanus oouero oopazosanus (2009);

e ®denepanbHOro rocy1lapcTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO OOIIETO
obpazosanus (2010);

e TpebGoBaHuil Kk pe3ynbTaTaM OCBOCHHsI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBl
OCHOBHOT000111eT0 00pa30BaHus, MPEACTABIECHHBIX B (heiepallbHOM IOCy/ITapCTBEHHOM
00pazoBaTeIbHOMCTaHIapTe 001Iero 0Opa3oBaHUsi BTOPOTO TTOKOJICHHUS;

e [IpumepHOI OCHOBHOM 00pa30oBaTeNIbHOM MPOrpaMMbl 00Pa30BaTENILHOTO YUPEKICHUS
(2011)

e [Ipumepnoit nporpammsl o xumuu (2011);

e [Iporpammsl pa3BuTHs 1 (HOPMUPOBAHHS YHUBEPCATBHBIX YICOHBIX NEHCTBUN IS
OCHOBHOTO 00111eT0 00pa30BaHMsI.

B ocHOBY nanHo# paboueil mporpammsl oJioxkeHa aBtopckas nmporpamma O.C. I'abpuensina,
A.B. KymmoBoii — «IIporpamma 0CHOBHOTO 00111eT0 00pa30BaHus M0 XUMHH, 8-9 Kiacch»
(Mockaa, lpoda, 2013). JanHas mporpamma B3siTa 32 OCHOBY IO CJICTYIOIIUM MTPHYUHAM:

1. CymiecTByeT eauHas TMHUS y4eOHMKOB aBTOPCKOTO KOJUIEKTHBA 1Mo pykoBoacTBoM O.C.
IMabpuensna ¢ 8 mo 11 kirace, KOTOpbIE COOTBETCTBYIOT (peepaabHOMYy 00pa3oBaTeILHOMY
cTaHmapty u umerot rpud «PexkoMmengoBaHo MuUHHCTEpCTBOM 00pa30BaHuUs U HAyKu PDy.

2. ABTOPCKHUH KOJUIEKTHB TI0]1 PyKOBOJACTBOM [ abpuensiHa 0 TAUYaeTcsi OUeHb IJI0I0TBOPHON
paboToii: uM co3aansl noaHsle YMK kak 1u1st 6a30BOr0, Tak u Ui NPOQUIBHOTO Kypca XMMHUH.
Hapsiny ¢ 3TM, KOJIJIEKTUB SBISETCSI 04eHb MOOMIBHBIM U JOCTATOYHO OBICTPO pearupyer Ha
pa3iIuyHble HHHOBALMU B 00pa30BaHUU, KOPPEKTUPYS U TOTOIHSSA co3nanHubie YMK.

3. Cnenyet y4ecTh TaK)K€ MHOTOJIETHUN OTIBIT PaOOTHI M OOTaThI METOIUYCCKUN 1
JTUIaKTUYECKUNA MaTepual Mo JaHHOHM MporpaMme, HaKOIUICHHBIN KaK KaxIbIM KOHKPETHBIM
y4UTEIeM,

TaK U BCEM MEeAarornyecKuM cCOOOIIECTBOM.

Hapsiny ¢ ykazaHHbIMU BbIllIe HOPMATUBHBIMU JOKYMEHTAMU MPU CO3AaHUU paboueit
MPOrpaMMbl ObUTH MCHIOJIb30BAaHbI HCTOUHUKU

e A.A. Kasepuna, P.I'. Uanoga, /[.}O. [lo6poTun. Xumus. [Inanupyemsbie pe3yabTaThl.
Cucrema 3ananuii. 8-9 knaccel. M.: [IpocBemenue, 2013 (npunoxenue 6).

e OI'OC: [InanupoBanue yueOHOU AesATENLHOCTH. XUMUS. 8 Kacc: paboyasi mporpamMmma
noyue6Huky O.C. I'abpuensna/ aBtop-cocraBurens M.B. Koncrantunosa. — Bonrorpan:
VYuautens: U1 I'punun, 2014 (pa3nen «KanenaapHo-TeMaTnyeckoe MiaHUPOBaHUE», &
KJ1acce).

e OI'OC OOO: PopmupoBaHUEe YHUBEPCAIBHBIX YU€OHBIX AEUCTBUI Ha yPOKaX XUMHH.
IMoco6ue mnst yuwnrens. — [1-K, 2012 (npunoxenust NeNe 2-5).

1.2 OBIIASI XAPAKTEPUCTUKA TPEJIMETA

XuMus, Kak 0J1Ha U3 OCHOBOIOJIAraroIux 00JacTeil ecTecTBO3HAHUS, SBISETCS HEOThEMIIEMO
4acThI0 00pa30BaHUs MIKOJBHUKOB. IIIKOJIBHBINA Kype XMMHUH BKJIIOYAeT 00BEM XUMHUYECKUX
3HaHUH, He0OXOAUMBIN 111 POPMHUPOBAHUS B CO3HAHUU IIKOJIBHUKOB XUMHUYECKON KapTHUHBI
MHUpa.



Xumudeckoe 00pa3zoBaHne HEOOXOMMO TAKKE JUIsl CO3AHUS Y IKOJIbHUKA OTYETIIMBBIX
IIPEACTABIICHUH O POJIM XMMHUU B PEILICHUH 3KOJIOTUYECKUX, ChIPbEBBIX, YHEPI€TUUECKHUX,
IIPOJIOBOJILCTBEHHBIX, METUIIMHCKUX ITpo0sIeM yesioBedecTBa. Kpome Toro, onpeneiaeHHbIin
00beM XMMHUYECKHX 3HAHUN HEOOXOIMM KaK JUIS MOBCETHEBHOM JKU3HU, TaK U JUIS JCITEIbHOCTH
BO BCEX 00JIACTSIX HAYKH, HAPOJHOTO XO3sIMCTBA, B TOM YHCIIE HE CBSI3aHHBIX C XUMHEH
HEIMOCPEACTBEHHO.

N3yyas xumuro, yqamuecs y3HarT O MAaTEPUAIBHOM €AMHCTBE BCEX BELIECTB OKPYKAIOIIErO
MUpa, 00YCIOBIEHHOCTH CBOMCTB BEUIECTB UX COCTABOM U CTPOEHHEM, TIO3HABAEMOCTH U
MIPEACKA3yEMOCTH XUMUYECKUX sIBICHUH. [103TOMY KaK /b1l 4eIIOBEK, )KUBYIIUN B MUPE
BEIIECTB, JI0JIKEH UMETh OCHOBBI ()YHJIaMEHTAJIbHBIX 3HAHUH 110 XUMUHU (XUMUYECKas
CHMBOJIMKA, XUMUYECKUE TIOHATHS, (PaKThl, OCHOBHBIE 3aKOHBI U TEOPUH ), TO3BOJISIOIINE
BbIPA0OTATh MPEACTABICHUS O COCTABE BEIIECTB, UX CTPOEHUU, PEBPAILEHUAX, IPAKTUIECKOM
HCI0JIb30BAHNH, a TAK)KE 00 OMACHOCTH, KOTOPYIO OHU MOTYT IPEJICTABIIATD.

N3ydeHne cBOMCTB BEIIECTB U UX MPEBPALICHUH CITOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIIICHHMS], a IPaKTHYecKas padoTa ¢ BemecTBaMu (J1abopaTOpPHBIE OMBITHI) — TPYIOIIOOHIO,
aKKypaTHOCTH M coOpaHHOCTU. Ha npumepe xuMuu yyamiyecs rnoxy4aroT peiCcTaBIeHHs O
METOJaX MMO3HAHMS, XapaKTEPHBIX U1 €CTECTBEHHBIX HAYK - DKCIIEPUMEHTAJIBbHOM U
TEOPETUYECKOM.

[ToaTomy B pabodeii mporpaMMe Mo XMMHH HAIIUTA OTPaKEHHE OCHOBHBIE COJIEpKaTEIbHbBIE
JIVMHUH:

® BEIECTBO — 3HAHMS O COCTAaBE U CTPOCHHUHU BELIECTB, UX BAXKHEUIINX (PU3HUECKUX U
XUMHYECKUX CBOMCTBAX, OMOJIOTMYECKOM JICHCTBUN;

® XUMHYECKas peakiusi — 3HaHUS 00 yCIOBUSX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE
CBOICTBA BELIECTB, CLIOCO0aX yIpPaBICHUsS XMMUYECKMMHU IIPOIECCaMU;

® IIPUMEHEHHE BEIECTB — 3HAHUSA U OIBIT IPAKTUYECKON ACATEIbHOCTHU C BEILIECTBAMH,
KOTOpBbI€ HanboJee 4acTo ynoTpeOsitoTcs B OBCEHEBHOM KU3HU, HITMPOKO
HCIOJIb3YIOTCS B TPOMBIIIIIEHHOCTH, CEJIbCKOM XO35MCTBE, HA TPAHCIIOPTE;

® 3BIK XUMUHU — CHCTEMA BXHEHIINX MOHATHI XMMUU U TEPMUHOB, B KOTOPBIX OHU
OIMCBIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB, T. €. UX Ha3BaHU (B TOM
qucJie U TPUBUANIBbHBIE), XUMHUUYECKHE (DOPMYIIbI M YpaBHEHHUs], a TAKKe IIpaBuiia
nepeBoa HHPOPMALIMU ¢ €CTECTBEHHOTI'O SI3bIKA HA SI3bIK XMMUHU M 0OPATHO.

ITockobKy OCHOBHBIE COAEP KATEIbHBIC TMHUH HIKOJIBHOTO Kypca XUMHUH TECHO NEPEIUIETEHBI, B
IIPOrpaMMe COEPKaHNE IPEICTABICHO HE I10 JIMHUAM, a 110 pasnenaM: « OCHOBHbIE IOHATHUS
XUMUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX MpeAcTaBiIeHui )», «llepuoanueckuii 3akoH u
IIEPUOIUYECKas cucTeMa XuMU4Yeckux a1eMeHToB . . Menneneesa. CtpoeHue BemmecTsay,
«MHoroob6pazue XMMHUYECKUX peakiuil», «MHOrooOpasue BeIecTB.

Kypc xumuu 8 kimacca u3ydaercs B JBa 3Tara.

e [lepBblil 3Tan — XUMUS B CTaTHKE, HA KOTOPOM PacCMaTpPUBAIOTCSl COCTAB U CTPOCHUE
aToMa U BemlecTBa. Ero 0CHOBY COCTaBIIAIOT CBEJCHHUS O XUMHUUYECKOM DJIEMEHTE U
(opmax ero cyuiecTBOBaHUS — aTOMax, U30TOIAX, MOHAX, IPOCTHIX BELIECTBAX U MX
BOXHEWIINX COEAMHEHUIX (OKCUAAX U APYrMX OMHAPHBIX COEMHEHUAX, KUCIOTAX ,
OCHOBAHHMSAX U COJISIX),CTPOSHUH BELIECTBA (TUIOJIOIMH XUMUYECKUX CBA3EH U BHIaX
KPUCTAJNTNYECKUX PELIETOK).

e Bropoii sTann — XUMUA B JUHAMHUKE, HA KOTOPOM y4dalllhecs 3HAKOMSATCS ¢ XUMUYECKUMU
peakuMsIMHU Kak (yHKIHEH cocTaBa U CTPOEHUS YUaCTBYIOIIUX B XUMUYECKUX
MIPEBpAILEHUSAXBEIIECTB U UX Kiaccudukanuu. CBOUCTBA KMCIOT, OCHOBAHUH U COJIeH
Cpa3y paccMaTpHUBAIOTCS B CBETE TEOPHH IEKTPOIIUTUYECKON qucconnannu. Kpome
9TOTO, CBOMCTBA KUCJIOT U COJIEH XapaKTEPU3YIOTCS TAKKE B CBETE OKUCIUTEIIBHO-
BOCCTAaHOBUTEIIBHBIX IIPOLIECCOB.

B kypce 9 knacca BHauasie 0000111at0TCSl 3HAHUA yJallluXcsl o Kypey 8 Kiacca, anodeo3om
Kotoporo ssisercs Ilepuonnyecknii 3akoH u Ileproauyeckas cucreMa XUMUYECKHUX JJIEMEHTOB



. 1. MenneneeBa. Kpome Toro, 060011atoTcsi CBEAEHNS 0 XUMUYECKUX PEAKIMAX U UX
KJIaCCU(UKAIIUU — 3HAHUS 00 YCIOBUSX, B KOTOPBIX MPOSIBIISIFOTCS XUMHUYECKUE CBOMCTBA
BEIIECTB, M CrI0co0ax yrmpaBJieHUs] XUMHUUECKUMH MTPOIECCaMu. 3aTeM pacCMaTpUBAIOTCS 001Iue
CBOICTBA METAJJIOB U HEMETAIJIOB. [I[pUBOIATCS CBOMCTBA MIETOYHBIX U IIEIOYHO3EMEIbHBIX
METAJUJIOB M raJOr€HOB (IIPOCTHIX BEILIECTB U COSAMHEHUH ), KaKk Hanubosee sipKux
MPEJCTaBUTENICH ITUX KIIACCOB AIIEMEHTOB, U MIX CPAaBHUTEIbHAS XapaKkTepucTHka. B kypce
MOJIPOOHO PAacCCMaTPHUBAIOTCS COCTAB, CTPOCHUE, CBOICTBA, MOIy4YeHHE U IPUMEHEHHE
OTJICITBHBIX, BAYKHBIX B XO3ICTBEHHOM OTHOIIICHUH BEIIECTB, 00pa30BaHHBIX 3JIEMEHTAMH 2-3
MIEPHO/JIOB.
1.3 MECTO NPEJIMETA B YYEBHOM IIJIAHE
OcoOeHHOCTH coZiep KaHusI Kypca «XUMUs SBISIOTCS TIaBHON MPUYMHON TOTO, YTO B
6a3ncHOM yueOHOM (00pa30oBaTEILHOM) IIAHE ATOT MPEAMET MOSBIACTCS MOCIEAHUM B PSITY
€CTECTBCHHOHAYYHBIX JIUCITUTUIHH, TOCKOJIBKY JUISl €70 OCBOSHUS IIKOJBLHUKH JOJDKHBI 00J1a1aTh
HE TOJBKO OIPEICIICHHBIM 3aIIaCoOM IPEIBAPUTEIIBHBIX €CTCCTBCHHOHAYYHBIX 3HAHUH, HO H
JOCTATOYHO XOPOIIIO Pa3BUTHIM aO0CTPAKTHBIM MBIITUICHAEM.
Paboyas mporpamma Kypca XMMHH Ui OCHOBHOH IITKOJIBI pa3paboTaHa ¢ y4eTOM
MEPBOHAYAIBHBIX MTPEJICTABICHUH O MHUPE BEIIECTB, MOJYYSHHBIX YIAIIUMUCS B HAYAITLHOM
IITKOJIC TIPH M3YYCHUU OKPY)KAFOIIET0 MHUPA, H MEXKIIPEAMETHBIX CBSI3eH ¢ KypcaMu (pU3UKH
(7 xmacc), 6uonoruwm (5-7 knaccer), reorpaduu (6 KJ1acc) 1 MaTeMaTUKH.
[Ipenaraemast mporpaMma, XOTsI 1 HOCHT OOIIEKYJIbTYPHBIN XapaKkTep U HE CTaBUT 3a/1a4y
npo(hecCHOHATTFHON TIOJrOTOBKH 00YJaONINXCs, TEM HE MEHEe, TTO3BOJISIET UM OMIPEICITUTHCS C
BBIOOPOM Mpodusist 00ydeHus B CTapiiel HIkoJie.
B cooTBeTcTBUY ¢ 6a3UCHBIM y4eOHBIM IUTAHOM Ha M3yYeHHE XUMHUHU B 8 U 9 Ki1acce OTBOIUTCS
1o 2 Jaca B HEJIeNI0, 68 4acoB B rojl, P HOPMATUBHOU MTPOJIOJDKUTEIILHOCTH YIEOHOTO To/Ia B
34 yaeOubie Hemenu. Takum 00pa3om, Bpemsi, BeIIeIsieMoe pabodeil mporpaMMoi Ha U3Y4YCHHE
xumun B 8-9 kiaccax, cocraBisieT 136 yacoB, u3 HUX 5 4acoB pe3epBHbBIC (B 8 Kiacce — 1 vac, u
B 9 kiacce — 4 gaca).
Copep:xaHue U3y4aeMoro Mo nporpaMMe Marepuasia COCTOUT U3 JBYX YacTei:

e [iepBas — MHBApUAHTHAS YacTh, KOTOPas MOJHOCTHIO BKIIIOUAET B ce0s co/iepikaHue mpu-
MepHO# iporpamme o xumuu (102 gaca),

e BTOpas 4YacTh — BapuaTHBHAsl, OHA UCIIOJIb30BAHA ISl YBEITUUCHHSI YMCIIa YAaCOB Ha
M3y4YeHHEe MHBapUaHTHOM vacTu (34 yaca): paboyas nporpamma 6ojiee ueM B JBa pasa
yBEJIMYMBAETBPEM:I, OTBEACHHOE MPUMEPHOHN MPOTpaMMOii Ha U3ydeHHUe pasjesa
«MHoroo0pa3zue BemecTB» (Kypc XuMuu 9 kimacca). ITo 00bsICHIETCS HEOOX0IUMOCTHIO
OCHOBATEJIbHO OTPAOOTATh BaXKHEUIITNE TEOPETUUECKHE MOJIOKEHHUS Kypca XUMUU
OCHOBHO IIKOJIBI Ha 00TaTOM(AKTOIOTHYECKOM MaTeprajie XUMHUHU dJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB.

1.4 IIEJIU U1 3ATAYU KYPCA XUMUU OCHOBHOM HIKOJIbI

OcHoBHoe 00111ee 00pazoBaHue — BTOpas CTyMeHb 001iero oopazoBanusi. OnHOM U3 Bax-
HEHIINX 3a7]a4 ATOT0 dTarna sIBISETCS MOATOTOBKA 00yUYaIOINXCs K OCO3HAHHOMY U
OTBETCTBEHHOMY BBIOOPY )KM3HEHHOTO U TPo(decCHOoHanbHOTro myTu. O0yJaromuecs J0IAKHbBI
Hay4UThCSI CAMOCTOSITENIbHO CTABUTD LIEJIA U ONMPEAEIIATh MYTH UX TIOCTUKEHUS, UCTIOIb30BaTh
MPUOOPETEHHBIH B IITKOJIE OTIBIT ACATEIHHOCTH B peaIbHOM KU3HU, 32 paMKaMu y4eOHOTO
npoiiecca.

I'naBHbIE HEJIM OCHOBHOTO 001Iero 00pa30BaHuUs !
1) bopmupoBaH¥e 11€TO0CTHOTO MPEACTABICHHS O MUPE, OCHOBAHHOTO Ha MPHUOOPETEHHBIX

3HAHUAX, YMCHUAX U criocodax JACATCIIbHOCTH,
2) HpHOGpCTCHI/IC OIIBITa pa3H006pa3H0171 ACATCIbHOCTH, IIO3HAHUA U CAMOIIO3HAHU,



3) MOATOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpA MHAUBHIyaTbHOW 00pa30BaTEIb-

HOW WM poecCHOHATBHON TPAEKTOPHUH.

Bonpmoii BKkIaa B JOCTHIKEHHE TIABHBIX 1IeJIeii OCHOBHOTO 0011ero 00pa30BaHUsl BHOCHT
U3yYeHHE XUMHUHU, KOTOPOE MPU3BAHO 00ECIICUNTh PEIICHUE CIICTYIOUINX HeJIeH:

1) bopmupoBaHre cHCTEMBI XUMUYECKUX 3HAHUI KaKk KOMIIOHEHTA €CTECTBEHHO-HAYYHOMH
KapTUHBI MUDA;

2) pa3BUTHE JINIHOCTH O0yJarOmuUXCcs, POPMUPOBAHNE Y HUX TYMAaHUCTHYECKHX OTHOIICHUNA U
9KOJIOTMYECKHU L1€71€cO000pa3HOro MOBEAECHUS B ObITY U TPYJOBOW IEATENIbHOCTH;

3) BeIpaOOTKa MOHUMaHUSI OOLIECTBEHHON TOTPEOHOCTH B PA3BUTUU XUMHH, A TAKKE
(dbopMupoBaHHE OTHOLICHHUS K XUMHUH KaK K BO3MOXKHOM 007acTh Oyayieii mpakTHIecKou
NeSITENIbHOCTH;

4) dopMupoBaHre yMEHHS 6€30TIaCHOTO OOpaIIeHHs C BEIIECTBAMHU, UCIIOJIb3yEeMbIMU B TIOBCE-
JTHEBHOM >KU3HU.

OcHoOBHbIE 3aa4YMU3YyYEHUS XUMUHU B LIKOJIE:

® cpopmuposamsy oOyyaronxcs yMEHUs BUAETh U IOHUMAaTh IEHHOCTh 00pa3oBaHus,
3HAYUMOCTbh XMMHUYECKOI0 3HAHUS JUI Ka)KJI0TO YeJIOBEKAa HE3aBUCHMO OT €ro
pohecCHOHANTBHOM JIeATETFHOCTH;

® cpopmuposamsnpeICTABICHNS O XUMHUYECKON COCTABJISIONIEH €CTeCTBEHHOHAaYYHOI
KapTUHBI MUPa; YMEHUS OOBSICHATH OOBEKTHI U MPOIIECCHI OKPYKaIOLIei
JNeUCTBUTENBHOCTH, UCTIOJB3YS ISl 3TOTO XUMUUYECKUE 3HAHUS;

® 061a0eeambMeTOIaMU HAYYHOTO MO3HAHUS JUIsl OObSACHEHUSI XMMHUYECKUX SBJICHUN U
CBOMCTB BEILIECTB, OLIEHKU POJIU XUMUU B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH B
MOJIyYE€HUHU HOBBIX MaT€pUAIOB;

® gocnumbleampyOS)KJCHHOCTh B TO3UTUBHOM POJIM XUMHHU B )KU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAUMOCTH TPAMOTHOTO OTHOIIEHUS! K CBOEMY 3[JOPOBbBIO U
OKpY»Kalolllel cpene;

® NpUMEHAmBPIIONYyICHHbIE 3HaHUH JUIs 0€3011aCHOT0 MCII0JIb30BaHMsI BELIECTB U
MaTepHUaIOB B OBITY, CEILCKOM X034HCTBE U Ha MPOU3BOACTBE, PEILIEHUS TPAKTUYECKUX
3aJa4 B IOBCEAHEBHOIKU3HY, IPEIYNPEXKACHUS SABICHUN, HAHOCALIMX BPE 310POBBIO
4eJi0BeKa U OKpyXKarollel cpese;

® pazeueampO3HABATEIIbHBIE HHTEPECHI, HHTEIJIEKTyaIbHbIE U TBOPUYECKHE CLIOCOOHOCTH
yJaluxcs B Ipolecce U3y4eHuss UMH XMMHUYECKON HayKH U ee BKJIaJa B
COBPEMEHHBIMHAayYHO-TEXHUUECKUI POrpecc;

o dopmuposampBaxHenIe JOTMYECKUX ONEPALIUI MBIIUICHUS (aHAIN3, CUHTE3,
0000111eH1e, KOHKPETU3alUs, CPABHEHUE U JIP.) B IPOLIECCE MO3HAHUS CUCTEMBbI
BaXHEWIIMX IMOHATHIH, 3aKOHOB M TEOPHUI O COCTaBe, CTPOCHUM U CBOMCTBAX XMMHUYECKHX
BEIIECTB;

®  061aA0€6aMbKIIOYEBBIMUA KOMIIETEHIIUAMH (y4eOHO-TI03HABAaTEIbHBIMU,
MH(GOPMALIMOHHBIMH, IEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMH).

1.50ITIMCAHUE HEHHOCTHBIX OPUEHTUPOB COJAEP KAHUSA YYEBHOI'O
INPEIMETA

VYuebHblIi npenmeT «XUMHUA», B COJIEPHKAHUU KOTOPOTO TJIABHBIMU KOMIIOHEHTAMHU SIBIISIOTCS
Hay4HbIe 3HaHUS U HAyYHBIE METObI MIO3HAHMS, TIO3BOJISIET IPOOYXAaTh y ydaluxcs
HMOLIMOHAIBHO-1IEHHOCTHOE OTHOLIEHUE K U3ydaeMoMy Marepuaiy. B pesynbrare yueGHOro
nporiecca Co3/1al0Tcst yeIoBHs Ui (JOPMUPOBAHUS CHCTEMBI IeHHOCTE!. [lo3HaBaTenbHas
¢byHKIMs yueOHOTO MpenMeTa «XUMUsD 3aKII0YaeTCsl B CIIOCOOHOCTH €ro COAEp KaHus
pa3BUBaTh LICHHOCTHHIE KAYECTBA Y YYALUXCA.

Ilo3HaBaTenbHbBIE LICHHOCTH:

omHouweHue K:



XMMUYECKUM 3HAHUSAM KaK OJJHOMY U3 KOMIIOHEHTOB KYJIbTYPBI YEJI0OBEKA HApPALY C
JPYTMMH €CTECTBEHHOHAYYHBIMU 3HAHUSIMU;

OKpYXKaIOLEMY MUPY KaK MUPY BELIECTB U IPOUCXOASIINX C HUMH SIBJICHUH;
[103HABATEIbHOMN AEATEIbHOCTH (KaK TEOPETUUECKOM, TaK U SKCIIEPUMEHTAIbHON ) KaK
HMCTOYHUKY 3HAHU;

noHumanue.

00BEKTHBHOCTH U IOCTOBEPHOCTH 3HAHUH O BEIIECTBAX M MPOUCXOISAIINX C HUMH
SIBIICHUSX;

CJI0)KHOCTH ¥ OECKOHEYHOCTH TpoIiecca MO3HaHUs (Ha MpUMepe UCTOPHH XUMUYECKUX
OTKPBITHI);

JeMCTBHS 3aKOHOB MPUPObI 1 HEOOXOAMMOCTH UX y4eTa BO BceX cepax AeaTeabHOCTH
YEJI0BEKa;

3HAUEHUS] XUMUYECKUX 3HAHUN JUIs pelieHus T1o0anbHbIX TPo0IeM YeloBeYecTBa
(3HEPreTUYecKoi, ChIpbeBOil, MPOIOBOJIBLCTBEHHON, 3/I0POBbS U JI0JITOJIETHS YEIOBEKa,
TEXHOJIOTHYECKUX aBapuid, TII00AIbHOM SKOJIOTUH U Jp.).

LennocTn Tpyna u oniTa:

OTHOIIIEHUE K TPYIOBOM ACSITEIPHOCTH KaK €CTECTBEHHON (PM3UYECKOM 1
MHTEJJIEKTYaJIbHOM MOTPeOHOCTH, TPYLy KaK TBOPUYECKOM J1E€ATEIBHOCTH, TO3BOJISIFOIIEH
MIPUMEHSTH 3HAHUS HA TIPAKTHUKE,

COXpaHEHHE U NOJiepKaHie COOCTBEHHOTO 37I0POBbsSI U 3/I0POBbS OKPY)KAIOIIKX, B TOM
YHClie OpraHu3alysl MUTaHUs C YI€TOM COCTaBa U SHEPreTUYEeCKON IEHHOCTH MUK,
coOroieHre mpaBuil 6€30MacHOTO HCIIOIb30BaHUS BEIIECTB (JIEKAPCTBEHHBIX
MpernapaToB, CPEACTB OBITOBOM XUMHH, ECTUIMIOB, TOPIOYE-CMA30YHBIX MaTEPUAJIOB U
Jp.) B MIOBCETHEBHOM KU3HH,

OCO3HaHHE JOCTH)KEHUSI IMYHOTO yCreXa B TPYAOBOM EATEIbHOCTH 3a CUET
cOOCTBEHHOM KOMITIETEHTHOCTH B COOTBETCTBHUH C COLIMATIBHBIMU CTaHAAPTAMH U
MOCJIETYIOLIUM COLIMATIBHBIM 0/I00pEeHUEM TOCTHKEHUN HAYKW XUMHUU U XMMHUYECKOTO
MIPOU3BOJICTBA IJIsl Pa3BUTHSI COBPEMEHHOTO 00IIECTBa.

HpaBcTBeHHBbIE IIEHHOCTH:

OTHOIIEHHE K ceOe (0CO3HaHNE COOCTBEHHOTO JTOCTOMHCTBA, YyBCTBO OOIIECTBEHHOTO
J0JIra, AUCIUIUIMHUPOBAHHOCTh, YECTHOCTD U ITPABJUBOCTD, IIPOCTOTA U CKPOMHOCTD,
HETEePIUMOCTh K HECIIPaBEIIMBOCTH, IPU3HAHNE HEOOXOIMMOCTH
CaMOCOBEPIICHCTBOBAHUS);

OTHOIIEHUE K APYTUM JIIOASM (TYMaHU3M, B3aUMHOE YBKCHUE MEXKLY JIIOAbMH,
TOBapHUIIIECKasi B3aMMOIIOMOIIb U TPEOOBATEIBHOCTD, KOJUIEKTHBU3M, 3300Ta O JPYTUX
JIIOJISX);

OTHOIIEHHUE K Ipupoie (OepexHOe OTHOIIEHHUE K ee OOraTCTBY, HETEPIUMOCTD K
HapyIICHUSM SKOJIOTMYECKUX HOPM U TPeOOBaHUH, FIKOJIOTMIECKU TPaMOTHOE
OTHOIIIEHUE K COXPaHEHUIO THApochepsl, aTMOC(hepsl, MOYBBI, OMOChEpHI,
YeJI0BEYECKOr0 OPraHn3Ma; OIICHKa JICHCTBUS BOIIPEKH 3aKOHAM IIPHPOJIbI, TPUBOISIIETO
K BO3HUKHOBEHUIO TJI00AIBHBIX NTPO0IIeM);

MOHUMaHUE HEOOXOIMMOCTH YBRKUTEIBHOTO OTHOILIEHUS K TOCTH)KEHUSM
OTEYECTBEHHON HAYKH,UCCIIE0BATENbCKOM IEITETbHOCTH POCCUICKIX YUEHBIX-XUMUKOB
(MaTpuOTHYECKUE YYBCTBA).

KOMMyHHKaTI/IBHLIe IHECHHOCTU:

OTHOIIIEHHE K HOPMaM $I3bIKa (€CTECTBEHHOTO M XMMUYECKOI0) B PA3JIMYHBIX HCTOYHHUKAX
uHpopmanuu (mureparypa, CMU, Uurtepuer u ap.);

MOHUMaHUE HE0OXOIMMOCTH MPUHATHS PA3TUYHBIX CPEJCTB U IPUEMOB KOMMYHUKAIIUH;
MOHUMaHUE HE0OXOIMMOCTH MOJTyYeHHs HH(OPMAILIUK U3 PA3IMYHBIX HCTOYHUKOB, €€
KPUTHYECKON OLIEHKH, ITOJIHOTO MJIM KPaTKOTO (B 3aBUCUMOCTH OT LIEJIN) U3JI0KEHHS;



(] IIOHUMAaHHUEC BAXXHOCTHU BCACHUS AUAJIOTa AJIs1 BBISABIICHHUA pa3HBIX TOUYCK 3peHI/I$I Ha
paccMarpuBaeMyro HH(POPMAIUIO; BEIPAKEHUS IMIHBIX OIEHOK U CYXKICHHIA;, IPUHATHUS
BBIBOJIa, KOTOPBIN (popMupyeTcst B poriecce KOMMYHHUKALIUH.

cTreTnYecKHe NEHHOCTH:

®  NO3UMUBHOE UYECMEEHHO-UYEHHOCMHOE OMHOUIEeHUE K. K OKPYXAIOIIEMY MUY
(kpacoTa, COBEPIIIEHCTBO M TapMOHHUS OKPYXKAIOIIECH MPUPOJIBI M KOCMOCA B IICJIOM);
MIPUPOJIHOMY MUPY BEIIECTB U UX MPEBPAILIEHNUI ); BHIIIOJHEHUIO YUEOHBIX 3a/1a4 KaK K
MIPOIIECCY, JOCTABISIONIEMY 3CTETHICCKOE YI0BOJIBCTBHE (KPACHBOE, U3SAIIHOC PEIICHUE
WJIH JIOKA3aTeIbCTBO, IPOCTOTA, B OCHOBE KOTOPOH JIKUT TrapMOHUS);

® [IOHUMaHHUE HEOOXOJMMOCTH N300paKEHUSI UCTHHBI, HAYYHBIX 3HAHUI B UyBCTBEHHOM
dhopme (HampumMep, B TPOU3BEICHUAX UCKYCCTBA, MTOCBSIIEHHBIX HAYYHBIM OTKPBITHSIM,
YUEHBIM, BEIIECTBaM U UX IIPEBPALLICHUSIM).

1.6@OPMbI OPTAHU3ALIMU OBPA3OBATEJBHOI'O MTPOLIECCA

OcHoBHO# (hopMOil opranuzanuy y4eOHOro Impolecca BJIsIeTcs ypoK B paMKaX KJIacCHO-
YpOYHOU CHUCTEMBI. B kauecTBe JOMOIHUTEIBHBIX (POPM HCTIOIB3YETCS CUCTEMA
KOHCYHBT&HI/IOHHOﬁ MOAACPKKHU, JOMMOJHUTCIIbHBIX HHANBUAYAJIIbHBIX SaHﬂTI/II\/’I,
CaMOCTOSITENIbHAS pab0Ta yJamuxcsl ¢ HCIOJIb30BAaHHEM COBPEMEHHBIX HH(OPMAIIHOHHBIX
TeXHOJ'IOFI/II\/'I, BHCYpOUYHAA ACATCIBbHOCTD 11O MPEAMETY.

O61ue ¢hopMbl Opranuzanuu 00ydeH!s: HHAWBUIyaldbHas, TapHasl, TPYNIOBas, KOJIEKTUBHAs,
(bpoHTaNBHAsL, KOTOPBIE PEATH3YIOTCS HAa YPOKE, B IPOEKTHO-MCCIIEI0BATENLCKOM padoTe, Ha
ceMHHapax, KOH(pepeHIUIX, IKCKYPCUSIX, IIPH MPOBEAECHNUH J1a00PATOPHBIX OIBITOB U
NPaKTHYECKUX PaldoT, Ha 3aHATHUX JIEKTUBHBIX M CHEIKYPCOB U T.JI.

Turel ypoKOB: ypOKH «OTKPBITHS» HOBOTO 3HAHHS; YPOKH OTPAaOOTKN YMEHUH 1 pedIIeKCHH;
YPOKH 00IIIEMETOI0JI0TMIECKOM HANPaBICHHOCTH; YPOKH Pa3BUBAIOIIETO KOHTPOJIS.

®opMBbI Oprann3ay yaeOHO-HCCIIeA0BATEIbCKOM AEATEIPHOCTH HAa YICOHBIX 3aHATHAIX:
YPOK-HCCIIeIOBaHUE, YPOK-Ta00paTopusi, ypoK-TBOPUECKHI OTYET, yPOK N300pETaTEeNHCTBA,
YPOK-3aIlIMTa UCCIIeI0BATEILCKUX IIPOEKTOB, YPOK-3KCIEPTH3a, YPOK «IlaTeHT Ha OTKpBITHEY,
YPOK OTKPBITBIX MBICIIEH, y4eOHBII IKCIIEPUMEHT, JOMAIIIHEe 3aJaHIe UCCIIeI0BATEIHCKOTO
Xapakrepa.

1.7 TEXHOJIOI'MX OBYYEHUSA

DopMHUPOBAHUIO HEOOXOTUMBIX KITFOUEBBIX KOMIIETCHIIMM CIIOCOOCTBYET HUCITOIb30BAHHE
COBPEMEHHBIX 00pa30BaTEIIBHBIX TEXHOJIOTHUI WIIH SJIEMEHTOB ATHX TEXHOJIOTHIA:
® TEXHOJIOTUU MPOOIEMHOT0 0OYyUCHUS;
TEXHOJIOTUSI 00y4eHHsI Ha IPUMeEpPe KOHKPETHBIX CUTYaIUi;
TEXHOJIOTHS pa3BUBAIOIIETO O0YUEHNS,
texHosioruss PKMUII (pa3BuTHsS KpUTHUECKOTO MBIIIUICHHS Ye€pPe3 YTEHUE U TTUChMO);
TEXHOJIOTUS POSKTHOU U MCCIIE0BATEIBCKOM IEATENbHOCTH YUAIIUXCS;
HUKT-Texnonoruu;
JAMT-TexHonorus (IuaakTHuecKas MHOTOMEPHAs TEXHOJIOTHS);
MeJJaroruka COTPyAHUYECTBA;
TEXHOJIOTMH IUCKYCCUN U TUATOTOBBIE TEXHOJIOTUH;
TEXHOJIOTHS pa3BUBAIOIINX HCCIenoBaTenbekux 3aaad (TPU3);
3I0pOBbecOeperaroIfe TeXHOIOT HH;
TEXHOJIOTUH UHIUBUAYAIBHOTO OOYyUeHUS;
TEXHOJIOTHS TPYIIIOBOTO 00YUEHUS;
TEXHOJIOTUH UHTEIPUPOBAHHOTO O0YUYCHHUS,
TEXHOJIOTHSI PA3HOYPOBHEBOTO OOYUCHUS;



® TEXHOJIOTHS UTPOBOTO O0Y4EHUS

® TpaJUIMOHHBIE 0OPA30BATEIbHbBIC TEXHOJIOTHH
U Ipyrue, KOTOpbIe MEeIaror CYMTaeT LeIeco00pa3HbIM IPUMEHSTH B CBOEH paboTe.
1.8 MEXAHU3Mbl ®OPMUPOBAHNSA YHUBEPCAJIbHBIX YYEBHbBIX
JEACTBUHA
YHuBepcanpHbIe yueOHbIE ISHCTBHS (POPMUPYIOTCS B paMKax Y4eOHBIX IPEIMETOB, B TOM
grcie u npeamera XMMUS. Mexanusmbl ux GopMUpOBaHUS 3JI05KEHBI B YETHIPEX
MeTalpeIMETHBIX pOorpamMMax, BKIOYEHHbBIX B IPOrpaMMy 00pa30BaTeIbHOTO YUPEKICHU:
1. ITIporpamma «PopmMupoBaHNE YHUBEPCATBHBIX YIEOHBIX JCHCTBUI;
2. [Iporpamma «Dopmupoanne MK T-KOMIIETEHTHOCTH 00YYaIOIIHXCS;
3. IlporpamMmma «OCHOBBI y4€OHO-HCCIIEOBATEIBCKON U TPOCKTHOM JIEATEILHOCTH;
4. TIporpammbl «OCHOBBI CMBICIIOBOTO YTEHUS U padOTa ¢ TEKCTOM»
VYcnoBus u cpencta popmupoBanus Y'Y Jl: negarorudeckoe odiieHue, yaueoHoe
COTPYJHHYECTBO, COBMECTHAS AESITEIbHOCTb, PA3HOBO3PACTHOE COTPYIHUUECTBO, TPOEKTHAs
NeSITeNIbHOCTh Kak (hopMa COTPYJHUYECTBA, AUCKYCCUHU, TPEHUHTHU, OOIINIA TpHeM
JI0Ka3aTeNIbCTBA, peduaekcusi.
1.9 UIBSMEHEHNS, BHECEHHBIE B ABTOPCKYIO TIPOI'PAMMY
B nenom conepkanue qaHHO#M paboueit mporpaMMbl COOTBETCTBYET aBTOPCKOM MporpamMmme.
OcHOBHOE OTIIMYHE €€ OT aBTOPCKOM COCTOUT B cienyromeM: B mporpamme O.C. 'aGpuensina
MpaKTH4ecKue paboThl CrPYIIIMPOBaHbI B OJIOKM — XUMHYECKHUE MTPAKTUKYMBbI, KOTOPbIE
MIPOBOIATCS MOCIE U3YUYEHUS HECKOJIbKUX Pa3/iesioB, a B paboyeil mporpaMMe 3TH ke
MpaKkTH4ecKue paboThl JAIOTCS MOCIe U3YYeHHsI TEOPETHUECKOT0 MaTepuaa o JaHHOU TeMe.
OTO U3MEHEHUE TIO3BOJISIET:

e JIydYllle 3aKPENUTh TEOPETUUYECKUA MaTEepHall HAa TPAKTHKE;

e 0TpaboTaTh MPAKTUUYECKUE YMEHUS U HABBIKU B HEIIOCPEICTBEHHOM CBSI3H C TEOpUEH 110

TEME;
® DKOHOMMTbB BPEMS Ha UCKIIFOUEHUU JOIOJHUTEIBHOTO IIOBTOPEHUS TEOPUU TIEPE]
MPaKTUYECKOU paboTOM.

2. COAEP’KAHUE ITPOI'PAMMBbI
8 kuacce (2 u B Henenm0, Bcero 68 4, u3 HUX 14 — pe3epBHOE BpeMs)

BBEJAEHME (8 uacoB)

IIpenmer xuMuu. MeToipl IO3HAHUS B XMMUU: HAOIIOJICHUE, SKCIIEPUMEHT, MOJIEITUPOBaHHUE.
HcTounuku xuMudeckoit MH(GopMaIuy, ee nojydeHue, aHaju3 U MpeICTaBICHUE €ro
pE3yJIbTaTOB.

[ToHsITHE O XUMUYECKOM 3JIEMEHTE U (OpMax €ro CyIecTBOBaHMs: CBOOOIHBIX aTOMaX,
IIPOCTBIX U CJIOKHBIX BELIECTBAX.

IIpeBpaienus Bemects. OTINYME XUMUUECKUX PeaKLUi OT GU3NUECKUX ABICHUN. Poib
XMMUH B )KU3HM YeoBeka. XeMopuius u xemopoOus.

KpaTkue cBenieHHs U3 UCTOPUY BOZHUKHOBEHUS U Pa3BUTHs XUMHUU. POJIb OTEUECTBEHHBIX
yUYEHBIX B CTAHOBIIEHUH XUMUYeckol Hayku — paboTel M. B. JlomonocoBa, A. M. bytneposa,
J.1. MenaeneeBa.

XUMHYeCKasi CUMBOJIMKA. 3HAKKM XUMUYECKUX DJIEMEHTOB U IIPOUCXOKICHUE X HA3BaHUIL.
Xumnueckue Gopmyisl. Maaekcsl u ko3dduiimentsl. OTHOCHTENIbHBIE aTOMHAS U
MOJIEKyJIsIpHas Macchl. [IpoBeneHne pacuyeToB MacCOBOM I0JIM XUMHUUYECKOTO JIEMEHTA B
BEIIECTBE HA OCHOBE €ro (JOpMYIIbI.

Ilepnoauueckas cucrema xuMnuueckux aeMeHToB Jl. M. MenneneeBa, ee CTpyKTypa: MaJble
1 GoJbIIME TEPUOJIbl, TPYIIBI U oArpynnsl. [lepuoauyeckas cucrema Kak ClipaBOYHOE
noco6ue A MOJIy4YeHHsI CBEJICHUH O XUMUYECKUX JIEeMEHTAaX.

JemoncTpanun. 1. Moaenu pa3nuyHbIX MPOCTHIX U CIOXKHBIX BellecTB. 2. Koynekuus
CTEKJISIHHOW XUMHUUECKOH nocypl. 3. Kouekius MatepranoB U U3AEIUI U3 HUX HAa OCHOBE
amoMuHus. 4. B3auMonelicTBre MpaMopa ¢ KUCIOTOM ¥ TOMYTHEHHE U3BECTKOBOW BOJBI.



JlabopaTopHble onbIThl. 1. CpaBHEHME CBOMCTB TBEP/BIX KPUCTAUINYECKUX BEILIECTB U
pacTtBopoB. 2. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJBI, OJICKOJIOHA M STHJIOBOTO CIIUPTA C
¢GWIBTPOBANTBHOM Oymaru.
IpakTnyeckue padorsl. 1. [IpaBuna TexHukn 0€30MaCHOCTH TIPU PabOTE B XUMHUYECKOM
kabunete. [Ipuemsbr oOpaieHus ¢ 1abopaTopHbIM 000PYIOBAHUEM U HArpeBaTEIILHBIMU
npuboOpamH.
IIpenmeTHbIe pe3yabTAThI 00yYeHUsI
Yyamuiics J0IDKEeH 3Hamb: TIPEAMETHI H3yICHHS €CTECTBCHHOHAYYHBIX TUCITUTUIMH, B TOM YUCIIC
xumun; xumudeckue cumBobl: Al, Ag C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHW U IPOU3HOIICHHE.
Yyamuiics JOJKEH yMenb:
®  HCIMOJB30BAThH MPH XaPAKTEPUCTHKE BEIIECTB IOHSITHUS: «aTOM», «MOJIEKYIIa»,
«XUMHYECKHMIIEMEHT», «XUMUYECKUAN 3HAK, MU CHMBOID», «BEIIECTBOY, KIIPOCTOE
BEIIECTBOY, «CII0)KHOEBEIIECTBOY, «CBOMCTBA BEIIECTBY, KXUMUIECKUE SBICHUS,
«puznueckue sIBIACHUN», «KOAIDPUITUEHTHIY, «HHAECKCHD, «OTHOCUTEIbHAS aTOMHAs
Maccay, «OTHOCUTEIbHAsI MOJIEKYISIPHAsAMACCay, «MaccoBast 10Jis AJIEMEHTa;
e oOpamarhcs ¢ J1abopaTopHBIM 000PYIOBAHUEM M HarpeBaTEIbHBIMU IPHOOPaMU B
COOTBETCTBHUH C NMPABUIIAMH TEXHUKH 0€30MaCHOCTH;
®  BBIMOJIHATH MTPOCTEHINIE TPHEMBI pa0OTHI ¢ Ja00PATOPHBIM 000PYIOBAHUEM:
71a00PATOPHBIMIIITATHBOM; CITUPTOBKOM;
e KJaccu(UIMPOBATH BEIIECTBA TI0 COCTABY HA MIPOCTHIE U CIIOKHBIE;
® pa3IMYaTh: TeNla U BEIIECTBA; XUMHUECKHH AIIEMEHT U IPOCTOE BEIIECTBO;
® OMUCHIBAaTh: (POPMBI CYIIECTBOBAHUSI XUMUUECKHUX 3JIEMEHTOB (CBOOOHbBIE AaTOMBI,
MIPOCTHICBEINECTBA, CJIOKHBIC BEIIECTBA); TaOmuHyt0 hopmy [leproaudeckoit CUCTEMBI
XUMHUYECKUXAIIEMEHTOB; TI0JIOKEHHE 37ieMenTa B Tadsmie J[. Y, MenaeneeBa, ucnob3ys
MOHATHS «IIEPHUO, «TPYIINAY, «TJIABHAS MOATPYIIAY, «II000YHAs MOATrPYIIay;
CBOMCTBA BEIIECTB (TBEPBIX, KUIKUX, Ta3000pa3HBIX);
® OOBSICHATH CYIIHOCTh XUMHUYECKHX SIBJICHUM (C TOUKU 3pEHUS aTOMHO-MOJIEKYIISIPHOTO
yU4eHUS1) U UX NPUHIUITHAIBHOE OTINYKE OT (PU3UYECKUX SBJICHUH;
® XapaKTepU30BATh: OCHOBHBIE METO/IbI U3yUEHHS €CTECTBEHHBIX AUCIUILIUH
(HabnrofeHue,PKCIEPUMEHT, MOICTTMPOBAHUE); BELIECTBO 10 €r0 XUMHYECKOH dhopmyrie
COTJIACHO TUIaHy:KaueCTBEHHBII COCTaB, TUII BelIeCTBA (IIPOCTOE MIIH CIOKHOE),
KOJIMYECTBEHHBIN COCTaB,0THOCUTEIbHASI MOJIEKYJISIPHASI Macca, COOTHOIIIEHHE Mace
AJIEMEHTOB B BEIIECTBE, MACCOBBIE JOJIH JIEMEHTOB B BEIIECTBE (IJIs1 CIIOKHBIX
BEIECTB); POJIb XUMUHU (TIOJIOKUTENBbHYIO HOTPUIIATENIbHYIO) B )KM3HH YEJIOBEKA,
apryMEeHTHPOBATh CBOE OTHOIIEHUE K ATOM Mpodieme;
®  BBIYHUCIIATH OTHOCUTENIbHYIO MOJIEKYISIPHYIO MacCy BEIeCTBAa U MAaCCOBYIO JOJIO
XMUMHUYECKOTO AJIEMEHTA B COCMHECHMUSIX;
® [POBOJUTH HAOIIOCHUS CBOMCTB BEIIECTB U SBICHUM, TPOUCXOSIINX C BEIIECTBAMU;
e coOmoIaTh MpaBUiia TEXHUKU 0€30MaCHOCTH MPH MPOBEICHUN HAOIIOCHHI U
1abopaTOPHBIX OTIBITOB.
MeTtanpeaMeTHbie pe3yabTaThl 00y4eHHUSs
Yyamuiics J10JDKEH ymems:
® OMpeneNsTh MPOOIEeMBl, T. €. YCTaHABIIMBATh HECOOTBETCTBUE MEXK/TY KEITAeMbIM U
JeCTBUTENBHBIM;
COCTaBIISATh CIIOKHBIN IJIaH TEKCTa,
BIIJIETh TAKUM BHUJIOM M3JI0KEHHUS TEKCTa, KaK TOBECTBOBAHUE;
MO/ PyKOBOJICTBOM YUYHUTEIIsl TPOBOJUTH HETIOCPEICTBEHHOE HAOIOICHHE;
MO/ PYKOBOJICTBOM yUHUTEINs 0(OPMIISTH OTUET, BKIIOYAIOIINI ONTUCaHKe HAOII0IeHUS,
€rope3yabTaToB, BEIBOJIOB;



®  JICIOJIb30BaTh TAKOW BUJ MBICIICHHOTO (MICAIbHOTO) MOJICIUPOBAHHUS, KaK 3HAKOBOE
MOJETMPOBaHNE (Ha MPUMEPE 3HAKOB XUMHUUYECKUX FJIEMEHTOB, XUMUYECKUX (HOPMYI);
® JICIOJIb30BaTh TAaKOM BUJ MAaTEPUAIBHOTO (ITPEAMETHOIO) MOJCIIUPOBAHUS, KAK
(busznueckoemMoIenupoBaHue (Ha MpuMepe MOACTUPOBAHUS AaTOMOB U MOJICKYII);
MOJIy4aTh XUMHYECKYIO HH(OPMAIUIO U3 PA3JTMYHBIX HCTOYHUKOB;
OTIPEICIIATh OOBEKT U ACTIEKT aHAJIM3a H CHUHTE3a;
OTPEeIEeTSATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUU C ACIIEKTOM aHAIN3a U CUHTE34;
OCYIIECTBJISITh KAUECTBEHHOE U KOJMYECTBEHHOE OMMMCAHNE KOMIIOHEHTOB 00BEKTA;
OTPEEINATh OTHOIIEHUSI 00BEKTa C IPYTUMHU 00ObEKTAMY;
®  OMNpEeNITh CYIIECTBEHHbBIE TPU3HAKN 00BEKTA.
TEMA 1. ATOMbBI XUMHUYECKUX 3JIEMEHTOB (9 uacos)
ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMUYECKUX 3JIeMeHTOB. OCHOBHBIEC CBEICHUS O CTPOCHHUH
aToMOB. J[0oKa3aTenabCcTBa CII0KHOCTH cTpoeHus aTroMoB. OnbiTel Pesepdopaa. [Tnanerapuas
MO/JIENIb CTPOEHUS aTOMa.
CocraB aTOMHBIX sJIep: TPOTOHBI, HEUTPOHBI. OTHOCUTENIbHASI aTOMHAs Macca. B3anMocBs3b
MIOHATUH «TIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI MaCcCay.
N3menenue yucia mpoTOHOB B sIpe aToMa — 00pa30BaHUE HOBBIX XUMUUYECKUX DJIEMEHTOB.
N3menenune uncina HEUTPOHOB B siA[pe aToMa — oOpazoBaHue M30TomoB. COBpEMEHHOE
oTpeieJICHUE TIOHITHS «XUMUYECKUN deMeHT». 30Tombl Kak pa3sHOBHUIHOCTH aTOMOB OJTHOTO
XUMHUYECKOTO JIEMEHTA.
OnexkTpoHbl. CTpOEHHE ANEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX AIEMEHTOB MaJIbIX
nepuo1oB. [IoHsATHE O 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.
[Tepuonnueckas cucteMa xuMudeckux aemMeHToB J[. V1. MenzeneeBa u cTpoeHHe aTOMOB,
(bu3nyecKuit CMBICI MOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMepa IPYIIbI, HOMepa Mepuoa.
N3meHeHne yncna 3JeKTPOHOB Ha BHEITHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUUYECKOIO
arieMeHTa — 00pa30BaHUe MOJIOKUTEIbHBIX U OTPULIATENIbHBIX HOHOB. MoHBI, 00pa3oBaHHbIE
aTOMaMH METaJUIOB U HeMeTasuIoB. [IpnunHbI N3MEHEHNS METANIMYECKUX U HEMETAIUNTMYECKUX
CBOMCTB B nepuoaax u rpynmnax. O6pa3zoBanue OuHapHbIX coequHeHuid. [TorsTrne 00 HOHHOM
cBs3u. Cxembl 00pa3oBaHusl HOHHOM CBs3U. B3anMozelicTBre aTOMOB 3JIEMEHTOB-HEMETAIIIIOB
MeXay co00i — 00pazoBaHuE IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBaneHTHas
HEMoJISIpHAs XUMUYecKasi CBS3b. DIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.
BsaumoneiicTBue aToMOB HEMETAJNIOB MEXTy cO00M — 00pazoBaHue OMHAPHBIX COENUHEHUN
HEMETAIUIOB. DJIEKTPOOTpHULATEIbHOCTh. KOBaneHTHas nosisipHas cBsA3b. lloHsaTue o
BaJICHTHOCTHU KaK CBOMCTBE aTOMOB 00pa30BbIBATh KOBAJIEHTHBIE XUMHUYECKHUE CBS3H.
Cocrasnenue popmys OGMHAPHBIX COETMHEHUH 10 BaJIeHTHOCTU. HaxoxeHne BaJleHTHOCTH 110
(dbopmyne OMHAPHOTO COETUMHEHHUSL.
BsaumoneiicTBue aTOMOB METANIIOB MEX Y cO00M — 00pa30BaHUE METAJUIMYECKUX KPUCTAILIOB.
[ToHsTHE O METAIIIMYECKOU CBA3H.
JdemoncTpanuu. Mojenu aToMOB XUMHUYECKHX A51eMeHTOB. [lepronnueckas cucrema
xumuueckux 3nemeHToB /1. 1. MenzaeneeBa (paznuuHbie GOpPMBI).
JlabopaTopHblie onbIThl. 3. MoaenupoBaHue NPUHIMIA JEHCTBUS CKAHUPYIOLIETO0 MUKPOCKOTIA.
4. MzroToBreHue Mojenel MoJieKyll OMHAPHBIX COeUHEHU. 5. M3roToBIeHne Moaenu,
UJUTFOCTPUPYIOLIEH CBOWCTBA METAJUINYECKOH CBA3H.
IIpeameTHbIe pe3yJbTAaThl 00y4YeHUSs
Yyamuiics J10JDKEH ymems:
® JCIOJIb30BaTh IPHU XapaKTEPUCTHUKE ATOMOB MOHATHS: «IIPOTOHY, KHEUTPOHY,
«QIEKTPOH», «KXUMUYECKUI AIEMEHT», «KMAaCCOBOE YUCIIO0», KU30TOID», «IJIEKTPOHHBII
CJIOi», «OHEPTeTUUECKUN YPOBEHBY, «3JIE€MEHThI-METAILIIBIY, «3JIEMEHThI-HEMETAJIIbI»;
MIPU XapAKTEPUCTUKE BEUIECTB MOHATUS «MOHHAS CBS3bY, KAOHBI», KKOBAJICHTHAS
HETIOJISIpHAs! CBA3bY, «KOBAJIEHTHAATIOSIPHAS CBA3bY, «3JEKTPOOTPULIATEIIBHOCTDY,
«BAJIEHTHOCTbY, «METAJITNYECKAs CBSI3bY;



® OIIMCBIBATh COCTAB U CTPOEHUE ATOMOB 3JIEMEHTOB C OPSAAKOBBIMU HOMepamu 1—20 B
[Tepuonnueckoit cucreme xumuueckux 3nmemeHToB . . MenneneeBa;
® COCTAaBJIATH CXEMBI PACIIPEIEIICHUS MIEKTPOHOB I10 JIEKTPOHHBIM CIIOSM B
3JIEKTPOHHOKO00JIOUKE aTOMOB; CXeMbI 00pa30BaHMs Pa3HBIX TUIIOB XUMHUYECKOW CBSI3U
(MOHHOM, KOBAJICHTHOM, METAJNIMYECKOM );
¢ OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB (3apsi/I0B
SIIEPATOMOB, YHCJIA NIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJIOE, YHCIIO 3aII0JIHIEMBIX
JJIEKTPOHHBIX CJIOEB, PAANYC aTOMA, JIEKTPOOTPULATENBHOCTh, METAIINYECKUE U
HEMETANINYECKHECBOMCTBA) B IEPUOAAX U IPyMNIax (TJIaBHBIX HOArPYINax)
[Tepuonnueckoit cucrembl XumMuieckux nemMenToB . 1. MenzaeneeBa ¢ TOUKU 3peHUS
TEOPHUH CTPOECHUS aTOMa;
® CpaBHUBATH CBOMCTBA ATOMOB XMMHUYECKUX 3JIEMEHTOB, HAXOIAIIMUXCS B OJHOM IIEPUOC
WIUTIIAaBHOW noArpymne [leprnoandeckoi CucTeMbpl XUMUYECKHX di1eMeHTOB JI. M.
MenneneeBa(3apsi10B Sep aTOMOB, YHCJIa 3JIEKTPOHOB Ha BHELTHEM JIEKTPOHHOM CJIOE,
YHUCJIO 3a0JHAEMBIX 3JIEKTPOHHBIX CIOEB, PaUyC aTOMa, MIEKTPOOTPHULIATENBHOCTb,
MeTaJJINYeCKHe U HEMETaNINYECKHE CBONCTBA);
® J1aBaTh XapaKTEPUCTUKY XUMHUYECKHX HJIEMEHTOB 10 MX MOJIOkKEHUIO B [leprnoanueckoit
cucTeMe XxuMuueckux 3nemeHToB Jl. V. MenaeneeBa (XUuMHU4ECKHM 3HAK, MOPSAKOBBIT
HOMEP,IIEPHUO/I, TPYIIIA, OATPYIIIA, OTHOCUTENIbHASI AaTOMHAsI Macca, CTPOEHNE aToMa —
3aps sipa, YUCIIO IPOTOHOB M HEUTPOHOB B siApe, 00111ee YHCIIO 3JIEKTPOHOB,
pacnpesenieHue 3eKTPOHOB 0 3JIEKTPOHHBIM CII0SIM);
® OIpeneNnsITh TUIl XUMUYECKOH CBsI3U N0 (popMyIie BELIECTBA;
® [IPUBOJUTH IIPUMEPHI BEIIECTB C Pa3HBIMHU TUIIAMH XUMUYECKON CBS3U;
® XapaKTepHU30BaTh MEXaHW3MbI 00Opa30BaHMs KOBAJICHTHOM CBsI3HM (0OMEHHBIN ), HOHHOU
CBSI3HM, METAJNIMISCKOM CBSI3U;
® YCTaHaBJIMBaTh NPUYUHHO-CJIEJACTBEHHBIE CBSI3HU: COCTAB BEIIECTBA — THUI XUMHUYECKOU
CBA3U;
®  COCTaBJIATH (POPMYIIbI OUHAPHBIX COCAMHEHU MO BaJICHTHOCTH;
® HaxOJUTh BAJICHTHOCTb JIEMEHTOB O (hopMylie OMHAPHOTO COEAMHEHUSI.
MeTtanpeaMeTHbIe pe3yJbTATbl 00y4eHU s
VYyanuiics JOJDKEH yMenv:
e (opmynHpoBaTh TMIIOTE3Y MO PEHICHUIO MPOOIIEM;
®  COCTaBJIATH ILJIaH BBITIOJIHEHUS yueOHO 3a7auu, pelieHus mpooaeM TBOPUYECKOTro U
IIOMCKOBOI'O XapakTepa, BBIIOJIHEHUS IPOEKTa COBMECTHO C YUUTEIIEM;
® COCTAaBJISITh TE3UCHI TEKCTA;
® BJAJETh TAKUM BHUJIOM U3JIOKEHHS TEKCTA, KaK ONHUCAHUE;
® ICIIOJIBb30BaTh TAKOW BUJ MBICIIEHHOTO (M€abHOT0) MOJSIUPOBAHUS, KaK 3HAKOBOE
MOJeNTMpOBaHue (Ha MPUMEpPE COCTABJICHHS CXeM 00pa30BaHUS XUMHUECKOH CBSI3H);
® ICIOJIB30BAaTh TAKOW BUJ MAaTePHAIBLHOTO (IIPEIMETHOTO) MOACTUPOBAHUS, KaK
aHAJIOrOBOEMO/IETMPOBAHUE;
® UCMOJb30BATh TAKOH BUJI MAaTEPHAIBHOTO (IIPEIMETHOTO0) MOJICIMPOBAHUS, KaK
¢bu3nyeckoeMoienupoBaHye (Ha IpuMepe MoJieie CTpOeHHs aTOMOB);
omnpeneniaTh 0OBbEKThI CPABHEHHUS M ACTIEKT CPAaBHEHUS 0OBEKTOB;
BBITIOJIHATH HETOJIHOE OJTHOJIMHENHOE CPaBHEHMUE;
BBITIOJIHATB HETOJIHOE KOMIUIEKCHOE CPABHEHHUE;
®  BBINOJIHATH [IOJHOE OJHOJIMHENHOE CPaBHEHHUE.
TEMA 2. IPOCTBIE BEHIECTBA (7 yacoB)
[Tonoxenne MeTasIoB M HeMeTaJUIOB B [leprnondeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa. BaxxHeliIre npocThie BEMIECTBA — METAILIBI (3KeTe30, aTIOMUHUHN, KalbIIUH,
MarHui, HaTpul, kanuii). OOmue puznyeckre cBOWCTBa MeTaIoB. BaxkHelme npocTele
BelllecTBa-HeMETalJIbl, 00pa30BaHHbIE aTOMaMM KHUCIIOPOa, BOJOPOa, a30Ta, cephl, Gpocdopa,



yriaepoaa. MoJieKyiibl POCTBIX BELIECTB-HEMETAIUIOB — BOAOPOJIa, KUCIOPO/a, a30Ta,
rasioreHoB. OTHOCUTEINIbHASL MOJISKYJIIpHAs Macca.
CriocoOHOCTh aTOMOB XHMHYECKUX 3JIEMEHTOB K 00pa30BaHHUIO HECKOJIBKUX MPOCTHIX BEIIECTB
— ajutoTponus. AJUIOTponHbIe MoauduKanuu Kucaopoaa, Gocdopa, onosa. Meramummueckue u
HEMETAJTUIECKHE CBOMCTBA IPOCTHIX BelIecTB. OTHOCUTEIBHOCTh 3TOTO TMOHSTHSI.
UYucno Asorazapo. Konnuecto BemectBa. Moinb. MossipHas macca. MouisspHbiii 00beM
ra3000pa3HbIX BemecTB. KpaTHble eIMHUIBI N3MEPCHHS KOJUYECTBA BEIIECTBA — MUJLIUMOIb U
KHJIOMOJTh, MIJUTUMOJISIPHASL U KAJIOMOJIIPHAS. MAacChl BEIIECTBA, MAJUTUMOJIIPHBINA 1
KHJIOMOJISIPHBIN 00BhEMBI Ta3000pa3HBIX BEIICCTB.
Pacyethl ¢ HCMOIB30BaHUEM MMOHITHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIN
00BEM Ta30BY, «IUCIIO ABOTAIPO».
demoncTpauuu. [lomydenune ozona. O6pasibl 6€I0T0 U CEPOro 0JI0Ba, OEJI0T0 U KPAaCHOTO
dbocdhopa. HekoTopsie METANIIIBI U HEMETAILIBI ¢ KOJTMYECTBOM BeliecTBa 1 Mob. MoJsipHBbIii
00beM ra3000pa3HbIX BEIIECTB.
JlabopaTopHble onbIThI. 6. O3HAKOMJICHHE C KOJUICKIIUEH METAJJIOB. 7. O3HaKOMIIEHHE C
KOJUTEKIIMEW HEMETAJUIOB.
IIpenmeTHbIe pe3yabTAThI 00yYeHUsI
Yyamuiicst JOJKEH yMenv:
®  HCITOJIB30BaTh MPHU XapAKTEPUCTHKE BEIIECTB MOHATHS: «METAJUTBI», «ITACTUIHOCTDY,
«TETIONPOBOTHOCTY, «3JIEKTPONPOBOTHOCTY, KHEMETAIUIBIY, «AJUIOTPOIIUY,
«AJUTOTPOITHBICBUIOU3MEHEHUS HITA MOTU(DUKAITAI;
®  OITMCHIBATH IOJIOKECHUE DIIEMEHTOB-METAJUIOB U 3JIEMEHTOB-HEMETAJIJIOB B
[Tepuoanueckoii cucreme xumuueckux smemeHToB [. . Mennaeneena;
e iaccu(uIUpPOBaTh MPOCTHIE BEUIECTBA HA METAJLIbI U HEMETAJUIbI, DJIEMEHTHI;
® OIpeneNsITh NPUHAAIC)KHOCTh HEOPTraHNUYECKHUX BEIIECTB K OJJTHOMY U3 U3yYEHHBIX
KJIACCOB —MeTaJlJIbl 1 HEMETaJLIbI;
® JI0OKa3bIBaTh OTHOCUTEIHHOCTH JIEJIEHUS MPOCTHIX BELIECTB HA METAJUIbl U HEMETAILIIBI;
® XapaKTepu3oBaTh 0OIIHEe (PU3UIECKUE CBONCTBA METAJIOB;
® yCTaHaBIIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXKy CTPOCHUEM aToMa U
XMUMHYECKONCBA3BIO B IPOCTHIX BEILIECTBAX — METaUlax U HeMeTallax;
® 00BSCHITH MHOTOOOpPA3Ue MPOCTHIX BEUIECTB TAKUM (PAKTOPOM, KaK aJUIOTPOIUS;
OTHCHIBAaTHCBOMCTBA BEILIECTB (HA MPUMEpaxX MPOCTHIX BEIIECTB — METAJUIOB U
HEMETAJIJIOB);
e coOmoaTh MpaBUiia TEXHUKU 0€30MaCHOCTH MIPH MTPOBEIEHUN HAOIIOCHUMN U
1a60paTOPHBIX OMBITOB;
® ICIIOJIB30BATh MPHU PEIICHUH PACUETHBIX 3aa4 MOHATHUS: «KOJIUUYECTBO BEUIECTBAY,
«MOJIbY,«IIOCTOSIHHASE ABOTQ/IPO», «MOJIIPHAs Maccay, «MOJSPHBIA 00BEM ra3oBy,
«HOPMAJIbHBICYCIIOBUY;
® [POBOJUTH PACUYETHI C UCIIOIH30BAHUEM MOHSITHI: «KOJIUYECTBO BEUIECTBAY, «MOJISIPHAs
Maccay, «MOJISIPHBIN 00bEeM ra3oBy, «IIOCTOSTHHAsE ABOTaIpo».
MeTtanpeaMeTHble pe3yabTaThl 00y4eHHUSs
VYyamuiics J10JDKEH ymems:
® COCTaBJISITh KOHCIEKT TEKCTa;
® CaMOCTOATEIbHO UCIOJIB30BaTh HEMOCPEICTBEHHOE HAOIIOICHHE;
®  CaMOCTOATEIHHO OPOPMIISITH OTUET, BKIIOYAIOIINN OTIICAaHUE HAOIIOICHHSI, €TO
pE3yNbTaTOB, BHIBOJIOB;
®  BBINOJIHATH MOJTHOE KOMILJIEKCHOE CPAaBHEHHE; BBITIONHATH CPABHEHUE TIO aHATIOTHH.
TEMA 3. COEAUHEHUSA XUMHWYECKHUX DJIEMEHTOB (14 gacoB)
Crenens okucnenus. CpaBHEHHE CTENIEHU OKHUCIEHHS U BaleHTHOCTU. OTipe/iesieHne CTeTeHH
OKHCJICHUS DJIEMEHTOB B OMHApHBIX coeanHeHusx. CocraBrnenue Gopmyn OMHAPHBIX
COeIMHEHHH, OOIIHI CIIOCO0 UX Ha3BaHUM.



bunapHbIe cOeTMHEHNS METAIIIIOB U HEMETAJUIOB: OKCHUIBI, XJIOPUIBL, CYIb(HIIBI U TIp.
Cocrasnenune ux Gpopmyi.

bunapnsie coeAMHEHUST HEMETAUIOB: OKCH/IBI, JIETyYrEe BOJIOPOIHBIE COSMHEHUS, UX COCTaB
1 Ha3BaHus. [IpeacraBuTen OKCUAOB: BOJIA, YIIICKUCIBIN ra3, HeraiieHas u3BecTb.
[IpeacraBuTenu JeTy4rX BOJOPOIHBIX COCIUHEHHI: XJIOPOBOJAOPOI U AMMHUAK.

OcHoBaHusl, UX COCTaB M Ha3BaHus. PacTBopuMocTs ocHOBaHUil B Bojie. [IpeacraBurenu
1IeI0ue: THAPOKCUIBI HATPUS, Kallus U Kayblus. [loHsTHe 00 MHIUKAaTOpax U KaueCTBEHHBIX
peakuusix.

Kucnotsl, ux cocras u Ha3zBanus. Kinaccudukanus kucnot. [IpegacraBurens KHCIOT: cepHas,
coJisiHas, a3oTHas. [lonsrue o mkane kucnoTHocty (1kana pH). MI3mMenenue okpacku
WHJIUKATOPOB.

Conu KaKk IpPOU3BO/IHBIE KUCIOT U OCHOBAHUM, X COCTaB U Ha3BaHUs. PacTBOpuMOCTh coseit
B BoJe. [IpencraBurenu coseid: Xxjaopu HaTpusi, kKapOoHat U pocdar kanbius. AMoppHbIE U
KPUCTAJUTMYECKUE BEIIECTBA.

MexMoIeKyIsIpHbIe B3aUMOICUCTBUS. THUITHI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTB BEIIIECTB OT TUIIOB KPUCTAJUTMUECKUX PEIIETOK.

UYucrele BemecTBa U cMecu. [Ipumeps! KuaKuX, TBEPBIX U ra3000pa3Hbix cmeceil. CBolicTBa
YHUCTBIX BEIIECTB U cMecer. MIx coctaB. MaccoBasi 1 00beMHast 10JTM KOMIIOHEHTA CMECH.
Pacuets1, cBsi3aHHBIE C UCTIOJIH30BAHUEM TTOHSITHUS «TOJISI.

JdemoncTpanuu. O6pasiibl OKCUIOB, KUCJIOT, OCHOBAHHM U cOJIeil. Moaenn KpUCTAIITHISCKUX
pEIIeTOK XJI0opHIa HATpHs, aMasa, okcuaa yriaepoaa (IV). KucinotHo-1menoynsie H”HIUKATOPHI,
M3MEHEHHNE WX OKPACKHU B PA3JIMYHBIX cpefax. Y HUBEPCATbHBIM HHIUKATOP U H3MEHEHHE €T
OKpacKH B pa3nnuHbIX cpenax. kama pH.

JlaGopaTropHbie onbIThI. 8. O3HAKOMJICHHE C KOJUIEKIIMEH OKCUIO0B. 9. O3HAKOMIIEHHE CO
cBoiictBamu amMuaka. 10. KauecTBeHHas peakuus Ha yriekucibii ras. 11. Onpenenenue pH
PacTBOPOB KUCJIOTHI, IIeJI0uH U BOJbI. 12. Onpenenenne pH mTuMOHHOTO | sIOJJOYHOTO COKOB HA
cpese miooB. 13. O3HakoMIIeHHE C KOJUIeKIHEn cotieid. 14. O3HaKOMIIEHHE C KOJUICKIIUEH
BEIIECTB C Pa3HbIM TUIIOM KPHUCTAJUIMYECKOW pereTku. M3roToBienue Mojaenei
KPUCTAJUTMYECKUX perieTok. 15. O3HakomiIeHre ¢ 00pa3IioM TOPHOU MTOPO/IBI.
IIpakTHyeckne padorhl. 2. OUKNCTKA 3arpsA3HEHHON ITOBAPEHHOM COJIN

3. IlpuroroBiieHHEe pacTBOpPA caxapa U pacyeT €ro MacCOBOM JI0JIM B pacTBOpE.

IIpenmeTHbIe pe3yibTAThI 00yUeHUs

VYyanuiicst JOJDKEH yMenv:

®  JCIOJIb30BaTh IIPU XapAKTEPUCTUKE BEIIECTB MOHATHUS: «CTEIIEHb OKUCICHUS,
«BAJIEHTHOCTbBY, KOKCUJBD», «KOCHOBAHUS», ILEJI0YN», «KKAUECTBEHHAS PEAKLUS»,
«UHIUKATOP», KKUCIOTHI», KKUCIOPOACOACPKAIINE KACTOThD, «OECKUCIOPOIHbIC
KHUCIIOTBI», «KUCJIOTHAS Cpellay, «IeJI0UHas cpefa», «HeUTpaapHas cpefa», «imkana pHy,
«comy», «aMmop(HbIE BEIIeCTBa», KKPUCTAJUIMYECKHUE BEIIECTBAY, «KpUCTAITNYECKast
peuIeTka», «kMOHHAasA KPUCTAIUIMYECKAsPEIIETKAy, «aTOMHAs! KpUCTAJUIMUECKas peleTKay,
«MOJIEKYJISIpHAsl KPUCTAIUINYECKAs PELIETKA», «METAININYECKass KpUCTAJUIMYEeCKas
pEeLIeTKa», «CMECH»;

e iaccu(UIUPOBATH CIOXKHBIE HEOPraHUYECKUE BEIIECTBA MOCO CTaBY HA OKCHUJIBI,
OCHOBAHWUS1, KUCIIOTHI U COJIW; OCHOBAHUS, KMUCIIOTBI U COJIM [0 PACTBOPUMOCTH B BOJIE;
KHUCJIOThI IOOCHOBHOCTH M COJEPKAHUIO KUCIOPOa;

® ONpeneNnsaTh NPUHAAIEKHOCTh HEOPTaHMUECKUX BEIIECTB K OJTHOMY U3 U3YYEHHBIX
KJIaCCOB(OKCHU/IBI, JIETYYUE BOJAOPOTHBIC COCTUHEHHS], OCHOBAHMUSI, KUCTIOTHI, COJIN) 110
hopmyue;

® ONUCHIBaTh CBOMCTBA OT/IEIBHBIX MPEACTABUTENEH OKCHIOB (HAa TPUMEPE BO/IBI,
YTIEKUCIIOTO T'a3a, HETAIICHON U3BECTH ), JIETYUYHX BOJIOPOJIHBIX COCTUHEHUH (Ha
pUMepe XJIOPOBOIOPOIa U aMMHUaKa), OCHOBaHUM (Ha MpUMeEpe THIPOKCUIOB HATPHS,
KaJusl ¥ KalbIl¥s), KUCIOT (Ha IpUMEpPEe CEPHOM KUCIOTHI) U cojlel (Ha mpuMepe XJopuaa
HaTpus, kKapOoHaTa Kanblus,pocdara KampIus);



ONPENIETATh BAJICHTHOCTh M CTETICHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;
COCTaBIIATH (POPMYIIBI OKCHUIOB, OCHOBAHHI, KUCIIOT U COJICH IO BAJIGHTHOCTSIM U
CTENEHSIMOKHUCIICHHS DJIEMEHTOB, a TAaKXKe 3aps/iaM HOHOB, YKa3aHHBIM B Ta0JIUIIE
PacTBOPUMOCTUKHUCIIOT, OCHOBAaHUH U COJIEH;

COCTaBJIATH Ha3BaHUS OKCHJIOB, OCHOBAHHM, KHUCIIOT U COJICH;

CpaBHUBATh BAJICHTHOCTb U CTENEHb OKUCIICHHUS; OKCU/IbI, OCHOBAHMUSI, KUCJIOTHI U COJIN
MOCOCTaBY;

WCII0JIb30BaTh TAOJIUILy PACTBOPUMOCTH IS OTIPEICIICHUSI PACTBOPHUMOCTH BEIIIECCTB;
YCTaHABJIMBATh T€HETUYECKYIO CBSI3b MEXK/Yy OKCHJIOM U THAPOKCHUIOM U HA00OPOT;
MIPUYMHHO-CJICJICTBEHHBIE CBSA3M MEX1Y CTPOCHHUEM aTOMa, XMMHUECKOM CBSI3bIO U TUTIOM
KPHUCTAJUIMYECKON PEIIETKU XUMUYECKUX COCTUHEHU;

XapaKTEpPU30BaTh AaTOMHBIE, MOJIEKYJIIPHBIE, HOHHBIE METAJUTHUYECKUE
KPUCTAJUTMYECKUEPEILIETKH; CPEly pacTBOpa ¢ TOMOIIbIO Kbl pH;

MIPUBOJUTH IPUMEPHI BEIIECTB C PA3HBIMU THIIAMU KPUCTAIUTMUECKOU PEIIETKH;
MIPOBOIUTH HAOIIOJICHUS 32 CBOMCTBAMU BEILIECTB U SBJICHHUSIMU, TPOUCXOIAIIUMH C
BEIlIECTBAMU;

co0JI0/1aTh MpaBUJIa TEXHUKU O€30MTaCHOCTH TPH MTPOBEACHUHN HAOJIOICHUI U OTIBITOB;
HCCIeA0BaTh CPEIy pacTBOPa C IOMOIIBIO HHIUKATOPOB;

AKCIIEPUMEHTAIILHO Pa3IndaTh KUCIOTHI U MIEJI0YH, TOJIb3YACh HHIUKATOPAMH;
WCIIOIh30BaTh MPHU PEIICHUH PACUETHBIX 33]1a4 TIOHATHS «MacCOBas J0JIs DJIEMEHTa B
BEIIIECTBEY, «MACCOBAs JI0JISI PACTBOPEHHOTO BEIIECTBAY, «00BEMHAS IO
razo00pa3HOro BEUIECTBAY;

oOparmiaThecs ¢ 1abopaTOPHBIM 00OPYIOBAHUEM U HarpeBaTeIbHBIMU MTPUOOpPaMU B
COOTBETCTBUU C NMPABUIAMH TEXHUKH 0€30MaCHOCTH;

OTHCHIBATh XUMUYECKHI1 SKCIIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITU
POJIHOTO)SI3bIKA U SI3bIKA XUMUU;

JIeNiaTh BBIBOJIBI 110 pe3yJibTaTaM MPOBEICHHOIO SKCIIEPUMEHTA;

TFOTOBUTH PACTBOPHI C ONIPEACICHHON MAaCCOBOM I0JI€H PaCTBOPEHHOIO BEUIECTBA;
MIPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJII0 PACTBOPEHHOTO B HEM BEIlECTBA.

MeTtanpeaMeTHbIe pe3yJbTAThl 00y4YeHUsI
VYyanuiics JOJDKEH yMenv:

COCTaBJISITh HA OCHOBE TEKCTa TaOJHUIIbI, B TOM YHCIe ¢ TpuMeHeHneM cpeacts UKT;
10JT PYKOBOJICTBOM YYHUTEISI IPOBOIUTH OTIOCPEIOBAaHHOE HAOIOICHHUE;

0] PYKOBOJICTBOM YUHUTENSI OPOPMIIATH OTYET, BKITFOYAIOIINI OMMCAaHUE IKCIIEPUMEHTA,
€ro pe3y/lbTaToB, BHIBOJIOB;

OCYILIECTBIISITH HHAYKTUBHOE 000011eHNEe (0T €AMHUYHOTO IOCTOBEPHOTO K 001IeMy
BEPOSITHOCTHOMY), T. €. OTIPEAETIATH OOIIKE CYIECTBEHHBIE IPU3HAKU ABYX U OoJiee
00BEKTOB UPUKCUPOBATH UX B (POpME MOHATHUS WU CYXKICHUS,

OCYILIECTBIIATH ACTyKTUBHOE 000011IeH e (TOABEACHUE SAMHUYHOTO IOCTOBEPHOTO TOJT
oO11ee 10CTOBEPHOE), T. €. aKTYaJIM3UPOBAThH MOHATUE WU CYXKJICHUE, U OTOXKIECTBIISTh
C HUIMCOOTBETCTBYIOIIHE CYIIECTBEHHBIE MPU3HAKU OJTHOTO MK O0Jiee 0O0bEKTOB;
OTIPEJIeNATh ACMEKT KIacCUu(HUKAIIN;

OCYILIECTBISATH KIaCCU(PHUKAIHUIO;

3HATh U UCTIOJIB30BATh pa3NuyHbIe (OPMBI MIPEACTABICHUS KiIacCu(DUKAIIIN.

TEMA 4. UBSMEHEHUSI, MPOUCXOASALIUE C BEIHIECTBAMM (11 gacos).
IToHATHE ABIEHUI, CBA3aHHBIX C U3MEHEHUAMMU, IPOUCXOJALIUMU C BEIIECTBOM.

SIBnenus, CBA3aHHBIE C UBMEHEHUEM KPUCTAININYECKOTO CTPOCHHUS BEIIECTBA IIPU ITIOCTOSTHHOM
ero cocraBe, — (pusnueckue apiaeHus. Ou3nueckue ABICHUS B XUMUU: TUCTHIUIALUA,
KpHUCTaJNTN3als, BHITAPUBAHKUE U BO3TOHKA BEIECTB, PUIBTPOBAHKE U LIEHTPU(DYTHpOBAHHE.
SIBnenus, cBA3aHHBIE C U3MEHEHHEM COCTaBa BEIECTBA, — XUMHUUYECKHUE peakiuu. [Ipu3Haku



Y YCIIOBUS MPOTEKAHUSI XUMUYECKUX peakuii. Bolienenue TeniaoTel U CBeTa — peakluu
ropenus. [TousTre 00 3K30- U YHAOTEPMUYECKUX PEAKITUSIX.
3aKOoH COXpaHEHHUsI MAcChl BELIECTB. XMMUUECKHE YpaBHEHUS. 3HAUCHUE UHIEKCOB U
koapduurenToB. CocTaBieHne YypaBHEHUH XUMHUYECKUX PEAKIHA.
Pacuersl o xumuueckum ypaBHeHUsIM. Pellienne 3a1ay Ha HaX0XJICHUE KOJIMYECTBa, MACChl
i 00beMa IPOIYKTa PEaKIUH 10 KOJIMYECTBY, Macce MM 00BbeMy HCXOJHOTO BEIIECTBA.
Pacuers! ¢ Hcnonb30BaHUEM MOHATHS «H0JIS», KOT'/Ia UCXOAHOE BEIIECTBO JAHO B BUJE pacTBopa
C 3aIaHHOM MACCOBOM JI0JIEH PACTBOPEHHOTO BEILECTBA UJIU COACPKUT ONPEICICHHYIO 10O
IIpUMECEH.
Peakuuu paznoxenus. [IpeacraBieHue o CKOpOCTH XMMHUECKUX peakiuil. Katanuzatopsl.
®epmenTsl. Peakninu coenmuuenus. Katamtndeckne u HEeKaTaTUTHYSCKUAE PEAKITNH, 0OpaTUMBbIC
1 HeoOpaTuMble peakiuu. Peakiuu 3amenienus. P akTHBHOCTH METaJJIOB, €0 UCIOJIb30BAHNE
JUTSI TIPOTHO3UPOBAHUS BOZMOKHOCTH MPOTEKAHUSI PEAKIINI MEX Iy METaINIAMU U KUCJIOTAMH,
peaKIfii BEITECHEHUS OJTHUX METAJJIOB U3 PACTBOPOB UX COJIEH IPYrUMHU METaJIJIaMHU.
Peakuun oomena. Peakiiuu HeiiTpanu3anuu. Y cioBus MPOTEKaHUs peakluii oOMeHa B
pacTBopax J10 KOHIIA.
TuIbel XUMHAYECKUX PeaKUid Ha IpUMEpE CBOMCTB BOABL. Peakuys pasnoKeHus — IIEKTPOIIn3
BOJIbL. Peakiuu coeJuHeHHs] — B3aUMOJIEHCTBUE BOJIbI C OKCUAAMH METAJNIOB M HEMETAJIJIOB.
VYcnoBue B3auMOJIEHCTBUS OKCUIOB METAIJIOB U HEMETAJIOB € BOJIOW. [[OHATHE «THAPOKCUABD.
Peaxmuu 3amemnienns — B3aMOICHCTBUE BOJIBI C MeTa/IIaMu. Peakiiuu oOMeHa — ruposus
BEIIECTB.
HdemoncTpauuu. [Ipumepsr pusnyueckux sSBIEHUN: a) TIJIaBiIeHUE apaduHa; 0) BO3TOHKA o1a
i O€H30MHON KHUCIIOTHI; B) pAaCTBOPEHHE OKPAIIEHHBIX COJei; I') U dy3us TYyILIHUCTHIX
BEILECTB C ropAIIeH JTaMIOYKU HakaauBaHus. [IpumMepbl XUMUYECKUX SBJICHUN: a) TOPEHHE
MarHus, pochopa; 6) B3auMOACHCTBUE COJISTHON KUCIOTHI C MPaMOPOM HJIA MEJIOM;
B) nosydeHue ruapokcuaa meau (I1); r) pactBopeHre mory4eHHOTo THAPOKCHIA B KMCIIOTaX;
1) B3aumoierictBre okcuaa Menu (I1) ¢ cepHol KHCTOTOM NMpU HarpeBaHUU; €) Pa3I0KEHNE
MepMaHraHaTa Kajius; ) pas3JoKeHUe MepoKCHaa BOAOPOIa ¢ MOMOIIBI0 AMOKCHAa MapraHia u
KaTtasa3bl KapTodes Ui MOPKOBH; 3) B3aUMO/JIeHCTBUE pa30aBIeHHBIX KHCIOT C METaJIaMu.
JlaGoparopHbie onbIThI. 16. [IpokanuBanue Meau B INIAMEHU CIUPTOBKHU. 17. 3amenienue Meau
B pactBope xiopuaa meau (I1) sxkemezom. 18. TIpu3Hakyu XUMUYECKUX peaKIUi.
IIpenmeTHbIe pe3yabTATHI 00yUeHUs
VYyanuiicst JOJDKEH yMenv:
® CIIOJIb30BATh MIPU XapAKTEPUCTUKE BEIIECTB MOHATHS: «IUCTUILISILIHI,
«TIepPEerOHKa», KKPUCTAIUTU3ALUS), «BBITAPUBAHUEY, «(DUITBTPOBAHUEY, «BO3TOHKA, WU
cyOnuManus», «0TCTauBaHHUE», «IICHTPU(YTUPOBAHUEY», «XUMUUYECKAS PEAKIIHS,
«XUMHUYECKOE YPAaBHEHUEY, «PEAKLUU COCTUHEHUS, «PEAKIIUU PA3II0KECHUSD, «PEAKIINH
oOMeHay, «peakluy 3aMeLISHUSY, «PEaKIuu HEUTpanu3am, «9K30TepMHUUECKUe
pEeaKIuny, «IHI0TEPMUYECKIE PEAKLIUN», «PEAKIIUH TOPEHUS», «KaTaTu3aTOPhIy,
«(hepMeHThI», «0OpaTUMbIE PEAKIINIY, KHEOOpaTUMbIE PEAKIINIY, «KaTaTUTHUECKUE
peaKuny, «HEKaTATUTHYECKUE PEAKIIUNY, «PSAl AKTUBHOCTH METAJIOBY, «TUAPOIIU3Y;
® yCTaHaBIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKY (PU3MUECKUMH CBOWCTBAMU
BEIIECTBU CIIOCOOOM pa3JiesieHus cMeceid;
® OOBSICHSATH 3aKOH COXPAHEHHSI MACChI BEIIECTB C TOUKU 3PEHUS aTOMHO-

MOJIEKYJIIPHOTOYUEHUS;

® COCTaBJISITh YPAaBHEHUS XUMUYECKUX PEAKUU HA OCHOBE 3aKOHA COXPAaHEHUSI MacChl
BEIIECTB;

® OIMCHIBATH PEAKIIUH C MMOMOIIBI0 ECTECTBEHHOTO (PYCCKOTO MUIIH POJIHOTO) S3bIKA U
SI3BIKAXUMUU;

e KJaccU(UIMPOBATH XMMUYECKHE PEAKLIUHU TI0 YUCITY U COCTABY UCXO/IHBIX BEIIECTB U
MPOJYKTOB PEaKIMK; TEIIIOBOMY 3P (EKTy; HAllpaBIEHUIO MPOTEKaHUs PEaAKLIUH;
YUYaCTHIO KaTalau3aTropa;



®  ICIIOJIB30BATh TAOJUILY PACTBOPUMOCTH ISl OTIPEICTICHUS BOZMOYKHOCTH IPOTEKAHUS
peakiuii 0OMeHa; MEKTPOXUMHUYCCKUN Psi/l HAMIPSDKEHUH (AKTUBHOCTH) METAIIIOB IS
OIpeieJICHUs] BO3MOKHOCTH IPOTEKAHUS PEaKIIUi MEXAy METalJIaMU U BOJAHBIMU
pacTBOpaMu KUCJIOT U COJIEH;
e HaOJIFO/IaTh M ONKCHIBATH MPU3HAKH U YCIOBHS TCUCHHS XUMUICCKUX PEAKIIHMA, JIE/IaTh
BBIBO/IbI HA OCHOBAHWH aHATN3a HAOIIOACHHH 32 SKCIIEPUMEHTOM;
® IPOBOJUTH PACUEThI IO XUMUUYECKUM YPABHEHUSAM HA HAXOXKJIEHUE KOJUYECTBA, MACCHI
WIMO0bEeMa MPOTyKTa PEAKIIUHU TI0 KOJIHMYECTBY, Macce MM 00BEMY UCXOTHOTO
BEILIECTBA; C UCIOJIb30BAaHUEM TIOHITHS «J10JIsh», KOT/Ia KCXOIHOE BEIIECTBO JaHO B BUJIC
pacTBopa C 3aJIaHHOM MacCOBOM JI0JIEH PACTBOPEHHOIO BELIECTBA WJIM COJNECPKUT
ONPENEIECHHYIO TOTIONPUMECEH.
MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s
Yyamuiicst JOJKEH yMenv:
® COCTAaBJISITh HA OCHOBE TEKCTA CXEMBI, B TOM 4yucie ¢ npuMeHennem cpeacts UKT;
®  CaMOCTOSITENILHO O(OPMIISITh OTUET, BKJIFOUAIOIINI OMMCAHUE SKCIIEPUMEHTA, €TO
pe3ynbTaTOB,BBIBOIOB;
®  JCIOJIb30BaTh TAaKO¥W BUJ MBICIIEHHOTO (MACATLHOTO) MOJISTUPOBAHHUS, KaK 3HAKOBOE
MO/IETMpPOBaHNE (HA TPUMEPE YPaBHEHUN XUMHUYECKUX PEAKIIHH );pa3indaTh 00beM U
coZiep>KaHue MTOHATHH;
® pa3nuyaTh pOJOBOE U BUIOBOE MOHSTHUS,
® OCYIIECTBJIATH POJIOBUIOBOE OMPEIAECICHUE MOHATHIA.
TEMA 5. PACTBOPEHUE. PACTBOPBI. CBOMCTBA PACTBOPOB
JJIEKTPOJIUTOB
(18 gacon)
PactBopenue kak Qusnko-xumudeckuit nporecc. [loustre o ruaparax u KpucTaysioryapaTax.
PactBopumMocTs. KprBble pacTBOPUMOCTH KaK MOJIENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX
BEILIECTB OT TeMIepaTypsl. HachllieHHbIE, HEHACHIIIEHHBIE U MTEPECHIILIEHHBIE PACTBOPHI.
3HayeHHue pacTBOPOB JJISI IPUPOJIBI U CETBCKOTO X031 CTBA.
[TonsiTHe 00 MEKTPOTUTUYECKON TUCCOLUAUU. DIEKTPOIUTHI U HEANEKTPOIUTHL. MeXaHu3m
JUCCOLMALMI AIIEKTPOJIUTOB C PA3JIMYHBIM XapakTepoM CBs3U. CTENeHb 3JEKTPOJIUTUYECKOU
nuccouuanuu. CUbHbIE U c1a0ble SJeKTPOJIUTHI.
OCHOBHBIE TIOJIOKEHUS TEOPUHU AIEKTPOJIUTUIYECKON Auccourannu. IoHHbIe ypaBHEHUS
peakuuii. Peakiiuu oOMeHa, uayniye 10 KoHIa.
Knaccudukanus HOHOB U UX CBOICTBA.
Kucnotsl, ux xnaccudukanus. Juccounanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKON Juccolrauu. MoJekyIspHble 1 HOHHBIE YPaBHEHUS PEaKLIUM.
B3auMopeiicTBre KUCIOT ¢ METalNIaMU. DJIEKTPOXUMHUYECKUI Psijl HAPSDKEHUM MEeTalIoB.
B3aunmMopeiicTBre KMCIIOT € OKCUAAMHU METaIoB. B3anmoaeiicTBue KUCIOT C OCHOBAHUSAMH —
peaxius HelTpanu3anuu. B3aumoneiicTBrue KUCIoT ¢ cossiMu. Vcnonib30Banue TaOauiibl
PacTBOPUMOCTH ISl XaPAKTEPUCTUKN XUMUUECKUX CBOMCTB KUCIIOT.
OcHoBanusl, ux kiaccudukanud. Jucconunanus OCHOBaHUHN U X CBOMCTBA B CBETE TEOPHH
ANEKTPOJUTUYECKON qucconranuu. B3anmoaelictBrue ocHOBaHMi ¢ consimu. Mcnonib3oBaHue
TaOJIUIBI PACTBOPUMOCTH ISl XapPAKTEPUCTUKH XUMUYECKUX CBOMCTB OCHOBaHUM.
B3aumonencTue menoyen ¢ OKCUaaMy HEMETAIIIOB.
Comnu, ux qucconyaus U CBOMCTBA B CBETE TEOPHUH SJEKTPOJIUTUUECKON TUCCOIHAIIY.
BsaumoneiicTBue coseil ¢ MeTannamMu, 0COOEHHOCTH 3THUX peakiuid. B3anmoneiicTBue coneii ¢
consiMu. Mcnionp3oBaHue TaONUIIbI pACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMHUYECKHX CBOMCTB
COJIEH.
O6o006muieHne cBeeHuit 00 OKCHIaX, UX KIACCU(PHUKAIIMU U CBOHCTBAX.
['eneTnueckue psabl MeTala U HeMeTallia. [ 'eHeTnyeckast CBsI3b MEX/1y KjlaccaMmu
HEOPraHMYECKUX BEILECTB.
OxHcIMTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUHN



OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.
Omnpenenenre CTeTCHeH OKUCICHUS IS 3JIEMEHTOB, 00pa3yIOIIMX BEIIECTBA Pa3HBIX KIIACCOB.
Peakiiuu noHHOTr0 0OOMEHA U OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakuu. OKUCIUTENTb U
BOCCTAaHOBHTEC/Ib, OKHUCIICHUE U BOCCTAHOBJICHUE.
CocraBiieHHE ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM METOJIOM 3JIEKTPOHHOTO
Oananca.
CBoiICTBa TPOCTHIX BEIIECTB — METANIOB U HEMETAJJIOB, KUCJIOT U COJIEH B CBETE
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
JdemoncTpanuu. VcribiTanue BEEeCTB U UX pacCTBOPOB Ha AJIEKTPOIPOBOTHOCTh. 3aBUCUMOCTh
ANEKTPOMPOBOAHOCTU YKCYCHOM KUCIOTHI OT KOHIIEHTpAIMH. [[BIKeHne OKpalieHHbIX
HMOHOB B AJIEKTPUUYECKOM ToJie. B3auMoaencTBie nuHKa ¢ Cepoil, COJITHOM KUCIOTOM, XJIOPUIAOM
menu (I1). Topenue maraus. BzanmoieiicTBre XJIOPHOM U CEPOBOIOPOIHOM BOIBI.
JlaGopaTopHublie onbIThI. 19. B3aumoieficTBHe pacTBOPOB XJIOpUAA HATPHS U HUTpaTa cepedpa.
20. TTomy4yeHre HepacTBOPUMOTO THAPOKCHJIA U B3aUMOJCHCTBHE €T0 ¢ KHCIOTaMHU.
21. B3anMomeicTBrE KUCIOT ¢ OCHOBAaHUAMHU. 22. B3anmMomelicTBAE KUCIOT ¢ OKCHUIAMHU
MeTauioB. 23.B3anMoaeiicTBie KUCIOT ¢ MeTayuiaMu. 24. B3auMoaelicTBIE KUCIOT C COIAMMU.
25. BzaumoeiicTBHe 1iea04uel ¢ kuciaotaMu. 26. BzauMogelicTBue mie04eii ¢ OKCHIaMu
HeMmeTasuioB. 27. Bzaumoaeiicteue menoyen ¢ consimu. 28. [losrydenue u cBoiicTBa
HEPaCTBOPUMBIX OCHOBaHMH. 29. B3anMo1eficTBIe OCHOBHBIX OKCHJIOB C KHCIIOTAMH.
30. B3anMmoeiicTBrE OCHOBHBIX OKCHAOB ¢ BOHOI. 31. B3anmoelicTBrE KUCIOTHBIX OKCHIOB CO
meyogamu. 32. BzanMoaercTBIe KMCIIOTHRIX OKCHIOB ¢ BOJOH. 33. B3anmoelicTBre coJiel ¢
KuciotamMu. 34. BzaumoaencTBre cojied ¢ meiioyaMu. 35. B3zaumoneicTere cojied ¢ COJISIMU.
35. B3anmoeiicTBHE pacTBOPOB COJICH ¢ METaJIJIaMH.
IIpakTHyeckne padorhl. 4. CBONCTBA OKCHJIOB,KHCIIOT, OCHOBaHMM,coel 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a/1a4.
IIpenmeTHbIe pe3yjbTATHI 00yUYeHUSs
Yyanuiicst JOJDKEH yMenb:
® HCIOJIb30BATh MPH XapaKTEPUCTUKE MPEBPAIICHUIN BEIIECTB MOHATHUA: «PACTBOPY,
<OIEKTPOJIMTUYECKAS JTUCCOLUALSY, «AIEKTPOIUTHI», «HEIIEKTPOJIUTHD?, «CTETIEHb
JUCCOITUAITNNY, «CUIIBHBIC 3JIEKTPOJIMTHIY, «CJIA0bIE JIEKTPOTUTHD?, KKATHOHBDY,
«AHUOHBI», «KUCIOThD», KOCHOBAHUSY, «COJIN», KMOHHBIC PEAKIIUN,
«HECOJIC00Pa3yIOIINE OKCHJIBI», «COJICOOPa3yIOIINE OKCHIBD», «OCHOBHBIC OKCHUJIBI,
«KUCIIOTHBIE OKCUIBD), «CPEIHHUE COJINY, KKUCIIBIE COJINY, «OCHOBHBIE COJIN,
«TEHETUYECKUH P, KOKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIC PEAKIIUNY, KOKUCIUTEIbY,
«BOCCTAaHOBHUTEJIIbY, «OKHCIICHUEY, «BOCCTAHOBJICHUE;
® ONKCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMHUUECKHH TPOIIECC;
® WJUIIOCTPUPOBATH IPUMEPAMH OCHOBHBIE TIOJIOKEHUSI TEOPUH DIICKTPOJIUTHIECKOM
JIMICCOLIMAIIMU; TEHETUYECKYIO B3aMOCBSI3b MEX/Ty BElIECTBaMH (IPOCTOE BEIIECTBO —
OKCHJT — THUAPOKCH]T — COJIb);
® XapaKTepH30BaTh OOIINE XUMHYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB,
KHUCJIOT, OCHOBAHUM U COJICH C MO3UIIUN TEOPUHU DICKTPOIUTUUECKON AUCCOIMALINM;
CYILIHOCTBAJIEKTPOJIUTUYECKON JUCCOIMAIIMU BEUIECTB C KOBAJIECHTHOM MOJISIPHON 1
MOHHOM XUMHYECKOU CBS3bIO; CYLIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIU;
® [PHUBOJUTH NPUMEPHI PEAKIIM, TOATBEPKIAIOIINX XUMUYECKHNE CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBaHUH U COJIEH; CYIIIECTBOBAHNE B3aUMOCBSI3U MEXIY
OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKUX BEIIECTB;
e iIaccu(UIUPOBATh XUMHUECKHUE PEAKIINH 110 «M3MEHEHHIO CTETIeHEeH OKUCICHUS
AJIEMEHTOB, 00PA3YIOIINX PEarupyrolue BEIIeCTBay;
® COCTaBJISITh YPaBHEHUS 3JIEKTPOJIUTHUUECKON TUCCOLMAIINU KUCIOT, OCHOBAaHUH U
COJICH;MOJIEKYJISIpHbIE, TTOJIHBIE U COKpAIlleHHbIE HOHHBIE YPABHEHUS PEaKIUi ¢
Y4acTHEM 3JIEKTPOJIUTOB; YPaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM,
WCIIOJIb3YS METO/T DJIEKTPOHHOTO OanaHca; ypaBHEHHS peaKiii, COOTBETCTBYIOIIUX



MOCIIEIOBATEIBHOCTH («IETOYKEY) MPEBPALICHUN HEOPraHUYECKUX BEIIECTB Pa3InYHbBIX
KJIaCCOB;

ONpCACIIAThL OKHUCIUTECIIb U BOCCTAHOBUTCIIb, OKUCIICHUC 1 BOCCTAHOBJICHUC B
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSAX;

YCTaHAaBJIMBATb MPHUYNHHO-CJICACTBCHHLIC CBA3U: KJIACC BCIICCTBA — XUMHUUYCCKUC
CBOMCTBaBEIIECTBA; HAOII0aTh U ONUCHIBATH PEAKIIMH MEXKY JIEKTPOIUTAMHU C
TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;
IMPOBOAWTD OIIBITHI, HOATBCPIKAAOINEC XUMUUYCCKUC CBOMICTBA OCHOBHBIX KJIACCOB
HCOPraHNM4CCKUX BCIICCTB.

oOpamiarbes ¢ 1ab0paTOPHBEIM 000PYIOBaHUEM U HAarpeBaTeIbHBIMU MPUOOPAMU B
COOTBECTCTBUU C IIpaBUJIaMU TCXHUKHU 6630HaCHOCTI/I;

Ha6J'IIOI[aTB 3a CBOMCTBAMH BCHICCTB U ABJICHUAMMH, IPOUCXOAAIIUMUA C BEUHICCTBAMU,;
OTIMCBHIBATH XUMHUYECKUH IKCIIEPHUMEHT C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJHOTO)sI3bIKA U SI3bIKA XUMUH,

ACJIAaTh BBIBOALI 11O PE3yIbTaTaM IMPOBCACHHOTO SKCIICPUMECHTA.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH st
Yyamuiicst JOJKEH yMenv:

JieNiaTh TOMETKH, BHITUCKH, [IUTHPOBAHHUE TEKCTA;

COCTaBIISATh JOKJIAJ;

COCTaBJISATh HA OCHOBE TeKCTa IpaduKu, B TOM yucie ¢ npuMeHnenuem cpeacts MKT;
BJIQJIETh TAKUM BHUJIOM H3JI0)KEHUS TEKCTa, KaK PACCyKJICHHE;

HCI0JIb30BATh TAKOM BUJ MBICIIEHHOTO (M1€aJIbHOTO) MOJACTUPOBAHNUS, KaK 3HAKOBOE
MO/IETMPOBaHNE (HA IPUMEPE YPaBHEHUHN PEaKIIUid JUCCOIMANMN, HOHHBIX YPAaBHEHHI
PpeaKIui, MoTypeaKIuii OKUCICHUS-BOCCTAHOBIICHHS );

pa3nuyaTh KOMIOHEHTHI J0OKa3aTelbCTBa (TE3UC, apryMEHTHI U (OopMy JOKa3aTeNbCTRA);
OCYUIIECTBJIATh MPSAMOE UHAYKTUBHOE J0KAa3aTEIbCTBO;

OTIPEIeNIATh, UCXOAd U3 YUeOHOM 3a/1auu, He0OX0JMMOCTh HEMTOCPEACTBEHHOTO MIIH
OTIOCPEI0BAaHHOTO HAOIIOICHUS;

CaMOCTOSITENIBHO (POPMUPOBATH IPOTPaMMy IKCIIEPUMEHTA.

Pe3epBHoe Bpemss — 1 u.

JJUYHOCTHBIE PE3YJbBTATHBI ObYUEHUS
VYyamuicst JOJDKEH:

3HAMb U HOHUMAMb:OCHOBHBIEC HCTOPUIECKUE COOBITHS, CBI3aHHBIC C PAa3BUTHEM XUMHH
1 001IeCcTBA; JOCTHKCHHUS B 00IaCTH XUMHH U KYJIbTYPHBIC TPAIUIINUH (B YaCTHOCTH,
HAYYHBICTPAIUIIMN) CBOCH CTPAHBI; OOIIEMHUPOBBIC TOCTIKCHHUS B 001aCTH XUMHH;
OCHOBBI 3/J0POBOr000pa3a KU3HH; IIPABHUIIA MIOBECHUS B YPE3BbIYAHBIX CUTYALUX,
CBSI3aHHBIX C BO3JICHCTBUEMPA3IUYHbBIX BEIIECTB; COI[MATIBHYIO 3HAYUUMOCTD 1
cojJiepkanue mpodeccuii, CBI3aHHBIX ¢ XUMHEN; OCHOBHBIE IIPaBa U 00SI3aHHOCTH
rpakJaHuHa (B TOM YHCIIC y4alerocs), CBA3aHHbIe CIMYHOCTHBIM, MPO(ECCHOHATBHBIM
Y )KM3HEHHBIM CaMOOIIPEICIICHHEM;

UCRBIMBIEAM b IYBCTBO TOPJIOCTH 33 POCCUICKYI0 XUMUYECKYIO HAYKY U YBaXKCHHE K
WCTOPHH €€ Pa3BUTHS; YBOKECHHUE U IPUHATHE JOCTIKEHUH XUMHH B MUPE; YBAKCHUE K
OKpYXKAIOIUM (YYaITUMCS, YIUTEISIM, POAUTENISIM U JIp.) — YMETh CIIYIIATh U CIIBIIIATH
napTHepa,lPU3HABATh MPABO Ka)JI0TO Ha COOCTBEHHOE MHEHUE U IPUHUMATH PEIICHUS C
YUYETOM TIO3HIIMH BCEX YUACTHUKOB; CAMOYBAKEHHE U IMOIIMOHALHO-TIOJIOKUTEIHHOE
OTHOILIIEHUE KceOe;

NPU3HABAM b TICHHOCTb 3JI0POBbsI (CBOETO U IPYTHUX JIFOJIEH ); HEOOXOAUMOCTh
CaMOBBIPAKEHUSI, CaMOpEATTU3AIMH, COITUATLHOTO MPU3HAHUS;

0CO3HABAMb:TOTOBHOCTb (MJIM HETOTOBHOCTD) K CAMOCTOSTEIILHBIM TIOCTYITKAM H
JICWCTBUSM, IPUHSITUIO OTBETCTBEHHOCTH 34 UX PE3YJIbTAThl, TOTOBHOCTH (WJIN



HETOTOBHOCTB) OTKPBITO BBIPAXKATh U OTCTAUBATH CBOIO MO3ZUIIMIO U KPUTUIHO
OTHOCHUTBCSI K CBOUM IO CTYIIKaM;

®  nposeaams:10OpPOKENATETHLHOCTD, JOBEPHE U BHUMATEIBHOCTH K JIFOJISIM, TOTOBHOCTH K
COTPYIHHYECTBY H JPYxkOe, OKa3aHUIO MMOMOIIY HYXIAIOIIUMCS B HeW; yCTONYMBBIN
M03HABATEIbHBIM UHTEPEC, MHUIIMATUBY U JIFOOO3HATEIILHOCTh B M3yYE€HUU MHUPA BEIECTB
Y PEaKINii;IeNIeyCTPEMIIEHHOCTh U HACTOMYMBOCTH B JJOCTHKEHUH 11€JI€i, TOTOBHOCTD K
MPEOI0JICHUIOTPYIHOCTEMN; YOCKIECHHOCTh B BOBMOYKHOCTH MMO3HAHUSI IPUPO/IBI,
HEO0OXO0IMMOCTH Pa3yMHOTO MCIOJIB30BaHUS JOCTHKCHUN HAYKU U TEXHOJIOTHH JUIS
pa3BUTHA 001ECTBA;

® yMemb:yCTaHABIUBATH CBS3b MEXK/IY LIEJIbIO U3YUCHUS XUMUU U TEM, JJIs Yero OHa
OCYIIECTBJIsIETCSI (MOTUBAMH ); BBITIOJIHSTH MPOTHOCTUYECKYIO CAMOOILICHKY,
PEryaupYIONIYI0 aKTUBHOCTh JIMYHOCTHU Ha JTale €€ BKIFOUEHUS B HOBBIA BU]T
NeSITeTLHOCTH, CBSI3aHHBIA CHAYAJIOM M3YYEHHSI HOBOTO YU4EOHOTO TIPeIMETa — XUMHUH;
BBITIOJTHATH KOPPUTHUPYIOIIYIO CAMOOIICHKY, 3aKTIOYAIOIYIOCS B KOHTPOJIE 32 MPOIECCOM
M3Y4YEHUsI XUMUU U BHECEHHH HEOOXOIMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIUX dTAllaM U
crioco0aM M3y4YeHUsI Kypca XUMHH;CTPOUTD KU3HEHHBIE U MPOPECCHOHAIbHBIE TIIIaHbI C
Y4€TOM KOHKPETHBIX COLIMAIBHO ~UCTOPUUECKUX, MTOJUTUUECKUX U IKOHOMHUYECKUX
YCIIOBUH; 0CO3HABaTh COOCTBEHHBIC IICHHOCTH U X COOTBETCTBHUE MPUHUMAEMBIM B
YKWU3HU PEIIECHUSIM; BECTH JMAJIOT Ha OCHOBEPABHOINPABHBIX OTHOIIICHUH ¥ B3aMMHOTO
YBaXEHUS; BBIJICTSATh HDABCTBEHHBIN aCIIEKT TIOBEACHHS U COOTHOCUTH TIOCTYIKH (CBOU U
JIPYTUX JIF0JIeH) U COOBITUS C IPUHSATHIMHU dTHYECKUMU HOPMaMH; B TIpe/iesiaX CBOMX
BO3MOJKHOCTEH MTPOTHUBOICHCTBOBATH IEHCTBUSIM HBJIUSHUSAM, TTPEICTABIISIIOIIUM yIPO3y
YKW3HH, 3J0POBBIO M 0€30MMaCHOCTH JIMYHOCTH U OOITECTBA.

COAEPKAHUE IMPOI'PAMMBbI
9 kJacc (2 4 B HeEINIO, BCero 68 4, u3 HUX 4 4 — pe3epBHOE BPEMS)

IToBTOpPEHHE OCHOBHBIX BONMPOCOB Kypca XuMuu 8 kiacca (3 gaca)

Tema 1. OBIIIASA XAPAKTEPUCTUKA XUMHNYECKUX 3JIEMEHTOB U
XUMHNYECKHUX PEAKI_[I/Iﬁ. HEPI/IOI[I/I‘IECKI/Iﬁ 3AKOH 1 IIEPUOANYECKASA
CUCTEMA XUMHMWYECKHUX DJIEMEHTOB JI.U. MEHIEJIEEBA (12 gacoB)
XapakTepuCTUKa IEMEHTA 10 €ro MOJ0KEHUI0 B [lepuoauyeckoil cucteMe XuMU4eCKUX
snementoB JI. 1. MenaeneeBa. CBOMCTBa OKCHIOB, KUCIIOT, OCHOBAHHUI U COJIEH B CBETE TEOPUU
AIEKTPOJTUTUYECKON JUCCOLMALIMU U OKHUCIICHHS -BOCCTAHOBJICHHUS.

[TonsaTHE O MEPEXOAHBIX dIeMeHTaX. AMPOTEPHOCTh. | eHETHYECKUH Psijl IEPEXO0THOTO
JJIEMEHTA.

Ilepuoanueckuii 3akoH U [lepruoanyeckas cucrema xumMnuideckux 3neMeHT oB J[. . Menneneesa.
XuMuyecKasi OpraHu3aiys KUBOW U HEKUBOW MPUPOAbl. XMMUYECKUI COCTaB siApa, MAaHTUHU U
3€MHOM KOpPbl. XUMUYECKHUE DJIEMEHTHI B KJIETKaX >KMBBIX OpraHu3MoB. Makpo- u
MHKPOAJIEMEHTHI.

O60061eHne cBeIeHH 0 XuMUdecknx peakiusax. Kinaccuduxamus XuMu4eckix peakiuii mo
Pa3IMYHBIM MPU3HAKAM: «IHCIIO U COCTAB PEarupyromux u 00pa3yromnuxcs BemecTBY,
«TernoBoi 3G heKT», «HaNpaBICHUE», KA3MEHEHUE CTETICHEeH OKUCICHHSI SIIEMEHTOB,
00pa3yoIuX pearupyrIlrue BenecTBay, «(}asza», «MCnoIb30BaHUE KaTaInu3aTopay.

[ToHsiTHE O CKOPOCTH XUMUUYECKOHN peakinuu. PaKkTophl, BIUSIOLIME HA CKOPOCTh XUMUYECKUX
peaknuii. Katanuzaropsl u katanu3. MHrHOUTOpPBL. AHTHOKCHIAHTHIL.

Jemouncrpanun. Paznmunsie hopmel Tabnumst J[. 1. Menaeneea. Moienu aToMOB JIEMEHTOB
1—3-ro nmepuooB. Mojens CTpoeHHs 3eMHOTO I1apa (TIonepevHbIi pa3pes). 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOU peaklUuy OT IPUPObl PEarupyromuX BeecTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakluy OT KOHIEHTPALMKU pearupyroiux BeuecTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEeaKIMH OT IUIOMAAN COTPUKOCHOBEHHSI PEarvpYIOIIUX BEIIECTB («KHUIISIIHA



CJI011»).3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEeaKLIUU OT TEMIIEPATyphl pearupyrolinX BEIIECTB.
I'oMoreHHbIH 1 reTeporeHHbId KaTtanu3sl. DepMeHTaTuBHBINA Katanus. MHrubuposanue.
JlabopaTopHble onbIThI. 1. [lonydeHne ruipokcuia HUHKA U UCCIIEJOBAaHUE €r0 CBOMCTB.
2.MonenupoBanue nocrpoenus I[lepronuueckoil cucteMbl XuMu4eckux snemMeHToB /1. U.
MenneneeBa. 3. 3aMeleHne xeiae3oM Meau B pacTBope cynbdata menu (I1). 4. 3aBucUMOCTB
CKOPOCTH XMMHUYECKON PEaKIMU OT MPUPO/Ibl pearupyrouux BEUIECTB Ha IPUMEPE
B3aUMO/ICHCTBUS KUCIIOT C METa/NIaMU. 5. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKLIMK OT
KOHLIEHTPALIMK PEarupyrolinX BELIECTB Ha IPUMEpPE B3aUMOJEHCTBUSI LIMHKA C COJISTHOM
KHMCJIOTOM Pa3IMYHON KOHLEHTPAaLHH.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEAKIIMH OT IUIOIIA U COIPUKOCHOBEHUS PEarupyromux
BELIECTB. 7. MOJeNMpPOBaHNE «KUIISILIETO CI0s». 8. 3aBUCUMOCTbh CKOPOCTU XUMHUYECKOM
peaxkiuu OT TeMIepaTypbl pearupyouux BEIECTB Ha IPUMEPE B3aUMOJIEHCTBUS OKCHIa MEAH
(IT) c pacTBOpOM cepHOM KHUCIOTHI pa3Iu4HOI TemnepaTypsl. 9. Pasnoxkenue nepokcuaa
BOJIOpOJIa ¢ moMoIIbI0 okcua mapranma (IV) u katanaszel. 10. OOHapykeHHe KaTanas3bl B
HEKOTOPBIX MUILEBHIX MpoaykTax. 11. MHrubuposanve B3auMOAEMCTBYS KUCIOT C METaJlJIaMU
YPOTPOIIUHOM.

IIpenmeTHble pe3yabTaThbl 00y4eHUs!

Yyamuiicst JOJDKEH yMenb:

® 1CIIOJIb30BATh MPHU XapaKTEPUCTHKE MPEBPAIICHUH BEIECTB MOHITUS: «XUMUYECKast
peaxkus», «peaklnu COeAUHEHU», «PEAKIIMH PA3I0KEHUI», «peaKlIni 0OMeHay,
«peaKluu 3aMeIEeHUS», «PEaKIUU HeUTpanu3aum», «9K30TePMUUECKUE PEeaKum»,
«GHJOTEPMHUYECKHE PEAKIIUN», «OOpATUMBbIE peaKLUn», KHEOOpaTUMBbIE peaKLIuu,
«OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKI[UN», KTOMOT'€HHBIE PEaKIINNY,
«TETEPOTCHHBIE PEAKLIUN», «KAaTAIUTUYCCKUE PEAKIINN», «HEKATAIUTUYCCKUE PEAKLIUN»,
«Ter10BOM A((HEKT XUMHUUECKOU PEaKITuN», «CKOPOCTh XUMUYECKON PEaKITun,
«KaTam3aTopy;

®  XapaKTepU30BaThb XMMUYECKHUE AIIEMEHTHI 1-3-T0 NEpUOA0B MO UX MOJI0XKEHUIO B
[Tepuonnueckoii cucreme XuMuueckux 3memMeHToB /.- . MenaeneeBa: XuMHUECKUMA
3HAK, OPSAKOBBIA HOMED, IEPUOJ, TPYIIA, IOATPYIIa, OTHOCUTENbHAs aTOMHAs Macca,
CTpOEHHUE aToMa(3apsij AApa, YUCIO IPOTOHOB U HEUTPOHOB B siApe, o0l1ee YUCIIo
JIEKTPOHOB, PacpeAeiICHUE 3JIEKTPOHOB 110 NIEKTPOHHBIM CJIOSIM, IIPOCTOE BEILECTBO,
(dopMmyna, Ha3BaHUE U TUIIBBICIIET0 OKCHIA M TUAPOKCUA, JIETY4ero BOJOPOIHOTO
COCTMHCHUS (711 HEMETAJLJIOB));

®  XapakTepu30BaTh OOIIME XUMUYECKHUE CBOWCTBA aM(DOTEPHBIX OKCHJIOB U THIPOKCHU/IOB;

® [IPUBOAUTH MPUMEPHI PEAKLUH, TOATBEPKAAIOLUINX XUMUYECKHE CBOWCTBA aM(DOTEPHBIX
OKCHUJOB U THIPOKCHJIOB;

e [aBaTh XapaKTEPUCTUKY XUMHUYECKUX PEAKIUH T10 YUCIy U COCTaBY MCXOJHBIX BELIECTB
UIPOAYKTOB PEAKINHU; TEMI0BOMY 3(PPEKTy; HANpaBIECHUIO IPOTEKAHUS PEAKLIUH;
M3MEHEHHUIOCTEIIEHEN OKHUCIEHUS DJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOIHBIX
BEILECTB; Y4aCTHIO KaTallu3aTropa;

® OOBSCHATH U IPUBOJUTH IIPUMEPHI BIUSHUS HEKOTOPBIX (PaKTOPOB (IIpHUpoa
pearupyoIuXxBeIlecTB, KOHIEHTPAlUs BEIIECTB, AaBJICHUE, TEMIIEpATypa, KaTalnu3aTrop,
MIOBEPXHOCTh CONPUKOCHOBEHUS pearupyrolrx BEeIeCTB) Ha CKOPOCTh XUMUYECKUX
peaKuuii;

e HaOJI0/aTh U OMMCHIBATh YPABHEHUS PEAKLUI MEX/1y BEIECTBAMH C TIOMOLIbIO
€CTECTBEHHOT'0 (PYCCKOTO MJIM POJHOTO) A3bIKA U A3bIKA XUMUH;

® [IPOBOJUTH OMBITHI, TOATBEPKIAIOIINE XUMHUUECKHE CBOIICTBA aM(OTEPHBIX OKCUIIOB U
THJIPOKCUIOB; 3aBUCUMOCTbh CKOPOCTH XUMUYECKOM peakiuy OT Pa3InYHbIX (PaKTOPOB
(mpupoaapearupyonx BemecTB, KOHIEHTpallKs BeIeCTB, JaBlieHHE, TeMIepaTypa,
KaTaJau3aTop, HOBEPXHOCTh COTPUKOCHOBEHUS PEarupyrOIINX BELIECTB).

MetanpeaMeTHbIe pe3yabTaThl 00y4eHUs
Yyamuiics JOJDKEH yMenv:



®  OIpENeNsTh LeIh YIeOHOM NeATETHPHOCTH C TOMOIIBIO YIUTEIS U CAMOCTOSTEIIBHO,
HCKaThCPEJICTBA €€ OCYILECTBIICHUS, padoTas MO TUIaHy, CBEPSATh CBOU JICHCTBHUS C LIEIBIO
Y IPUHEOOXO0IMMOCTH UCIIPABIISITH OMIUOKH C TIOMOIIBIO YIUTENS M CAMOCTOSITENIHLHO;
® COCTaBJISITh AHHOTALIUIO TEKCTA;
®  CO3/IaBaTh MOJICIIH C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA U
MPEJICTABJICHUEMHX B IPOCTPAHCTBEHHO-TPAPHUECKON HIIM 3HAKOBO-CUMBOJIUICCKON
hopme;
®  OIpeneNsITh BU/IbI KIaccu(UKaluU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);
® OCYIICCTBIJIATH MPSMOE JCIYKTUBHOE JI0OKA3aTEIIbCTRO.
TEMA 1. METAJUIBI (19 gacoB)
[Tonoxxenne merannos B Ileproanyeckoit cucteme xumuaeckux 3nemMeHToB /. . Menneneesa.
Mertamueckasi KpUCTAUTMYECKAas pelieTka U MeTAJUTHYeCKasi XUMU4eckas cBsizb. OOmue
¢uznueckue cBoiicrBa MeraioB. CruiaBbl, X CBOMCTBA U 3HaUYeHUE. XMMHUYECKUE CBOMCTBA
METaJIJIOB KaK BOCCTAHOBHUTEIIEH, a TAK)KE B CBETE UX MOJIOKECHHS B AIIEKTPOXUMUYECKOM PSITY
HanpspkeHui MetaisioB. Koppo3ust MeTanmioB u criocoOb! 60pb0bl ¢ Hel. MeTaibl B IPpUPOE.
O61ue cnocoObl UX MOJTyYEHHUS.
OO0mas xapakTepucTHKA HIEJOYHbIX MeTa110B. MeTtasuibl B ipupoje. O0mue cnocoobl nx
nonydeHusi. Ctpoenue atomoB. lllenouynsie MeTamibl — mpocThie BemecTBa. BaxkHeimme
COCTMHECHUS IIEIOYHBIX METAJIOB — OKCH/IbI, TUPOKCH/IBI ¥ COJIU (XJIOPHIbI, KapOOHATHI,
cynb(daTel, HUTPaThI), UX CBOWCTBA M MPUMEHEHHE B HAPOJHOM X03siicTBe. Kanuitabie
yaoOpeHwusl.
OO0mas xapakTepuCTHKA 3J1eMeHTOB ri1aBHoi noArpynns! II rpynnel. CtpoeHne aToMoB.
[[lemouHO3eMeNnbpHBIC METAIIIIBI — MPOCTHIC BellecTBA. BakHemme coequHeHus
IEJIOYHO3EMEIIbHBIX METAJUIOB — OKCH/IbI, TUAPOKCHUIBI U CONH (XJIOpUIbI, KapOOHATHI,
HUTpaTHI, cyabdarel, pocdarer), ©X CBOKWCTBA U IPUMEHEHNE B HAPOTHOM XO3SHCTBE.
AmomuHuii. Ctpoenue atoma, pu3nyecKue U XUMUIECKHE CBOMCTBA MMPOCTOTO BEIIECTBA.
CoenuHeHus aTFOMUHUS — OKCHJT M THAPOKCHU, MX aM(oTepHBIi XapakTep. Baxxuelme coym
antoMuHus. [I[puMeHeHne amoMUHUS U €r0 COEIMHEHUM.
Kenezo. CtpoeHue aroma, GU3NIECKHE U XUMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTRA.
I'enetnueckue psaapl Fe2+ u Fe3+. Baxkneiimue conum xenesza. 3HaUCHHUE JKelle3a U ero
COEIMHEHUH JJIs1 IPUPOJIbl U HAPOJIHOIO XO3AUCTBA.
JemouncTpanun. OOpasisl HIEIOYHBIX U IIET0YHO3eMeNbHbIX MeTaIoB. O0pas3iibl CILIaBOB.
B3anmopeiicTBre HaTpus, JIUTHS U KalbLUs C BOJOW. B3aumoneiicTBre HaTpUsl U Mardus C
KHCJIOpoioM. B3aumoaelicTBue MeTaiioB ¢ HemeTtauiaMu. [lonydeHne ruipokCcuIoB xKelesa
(1) m (1),
JlabopaTopHble onbIThl. 12. B3aumoaelicTBue pacTBOPOB KUCIIOT U COJIEH C METAJIJIaMHU.
13.03HakomieHue ¢ pyaamu xenesa. 14. OkpalirBaHue IUIAMEHH COJISIMU IIEJIOYHBIX METaJLIOB.
15.B3aumopeiicTBue Kanbuus ¢ Bogou. 16. [lonydenue ruapokcuia Kaaplus U UCCIEI0BaHUE
ero cBocts. 17. [lonyyeHue rugpokcuia altOMUHAS U UCCIIEJOBAHUE €0 CBOMCTB.
18. BzaumopeiicTBue xeinesa ¢ consiHoi kucnotoit. 19. [Momyuenune rugpokcunos xenesa (1) u
(IIT) u u3yyeHue ux CBOMCTB.
IIpakTHyeckne padoTsel. 1. Penenne skcnepuMeHTaIbHBIX 33/1a4 Ha paclio3HaBaHUE U
MOJTyYeHUE COETMHEHHUI METAIIJIOB.
IIpeameTHbIe pe3yJbTAaThl 00y4YeHUSs
Yyamuiics J10JDKEH ymems:
®  JCIOJIb30BaTh IPU XapaKTEPUCTUKE METAJUIOB M UX COCTMHEHUM MOHATHUS: «METaJIIbD»,
«psJl aKTUBHOCTH METAIIOBY, «IIEJIOYHbIE METAIUIB», «IIEJI0YHO3EMETbHBIE METAIUIBIY,
WCIIOJIb30BaTh UX MPHU XapaKTEPUCTUKE METAIIIOB;
® J[aBaTh XapaKTEPUCTUKY XUMHUUYECKUX HIEMEHTOB-METAIIOB (IIEJIOYHBIX METAJLIOB,
MarHus,KaJbLIHs, AIFOMUHUS, JKelle3a) 10 UX MoJjokeHuto B [lepuoanueckoit cucreme
xumuueckuxdnemeHToB . . MenaeneeBa (XuMU4eCcKuil 3HaK, OPSAIKOBBIA HOMED,
nepuo, rpynmna,noArpymima, OTHOCUTENIbHAsI aTOMHAas Macca, CTPOEHUE aToMa (3apsl



SJIpa, YUCIIO TIPOTOHOBU HEUTPOHOB B SApE, 00IIEe YHCIIO IICKTPOHOB, pacTpe IeICHHE
AJIEKTPOHOB IO 3JIEKTPOHHEIM CIIOSIM), IPOCTOE BEIIECTBO, POPMYITa, HA3BaHKUE U THUII
BBICIIIETO OKCH/JIA U THIPOKCUIA);

Ha3bIBATh COCIMHECHIS METAJJIOB M COCTABIIATH UX (POPMYITBI IO Ha3BAHUIO;
XapaKTepHU30BaTh CTPOCHHE, 00IIKE PU3NUECKUE U XUMUYECKHNE CBOMCTBA MPOCTHIX
BEIIECTB-MCTAJIJIOB;

OOBSCHATH 3aBUCUMOCTH CBOMCTB (WU TIPEICKA3bIBATh CBOMCTBA) XUMUYCCKUX
3JIEMEHTOB-METAJIOB (painyc, METALNTMYECKHUE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX MU COEIMHEHUH (KMCIOTHO-
OCHOBHBIE€ CBOWCTBABBICIINX OKCUJIOB M TUIPOKCUIOB, OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA) OT MOJIOKeHUs B [leprnoandeckoil cucTeMe XUMHYECKUX
anemeHToB J[. . Meneneena;

OIMMCBLIBATH O0IME XUMUYECKHE CBOMCTBA METAJIJIOB C IIOMOIIBIO €CTECTBEHHOIO
(pyccKOTOWIN POJTHOTO) SI3bIKA U S3bIKA XUMHH;

COCTAaBJISITh MOJICKYJISIPDHBIC YPaBHEHUS PEAKIIUMA, XapaKTEPUIYIOITUX XUMUYECKUE
CBOMCTBAMETAIJIOB M MX COSAMHEHUH, a TAKKE DJIEKTPOHHBIE YPaBHEHHUS MPOIECCOB
OKHCIICHUS-BOCCTAHOBJICHUS;, YPABHEHUS DIICKTPOTUTHIECCKOM TUCCOMAIINN;
MOJIEKYJISIPHBIE, TIOJIHBIE NCOKPAIICHHbIE HOHHBIC YPABHEHUS PEAKIIUN C y4aCTHEM
AJIEKTPOJIUTOB;

YCTaHABIWBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXY CTPOCHHEM aTOMa, XUMUYECKOU
CBSI3bI0, TUTIOM KPUCTAJUTMYECKOUN PEIIETKA METAUIOB U X COCIMHEHHA, UX OOIIMMH
(MBUYECKUMH U XUMUYECKUMH CBOMCTBAMU;

OIMCHIBATh XUMHUUECKHE CBOMCTBA MISTIOYHBIX U IIECIIOYHO3EMEIBHBIX METAJIJIOB, a
TaKKCATIOMUHUS U Keje3a U UX COSAMHEHUH C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIH
POJHOTO) SI3bIKA U SI3bIKA XUMUU;

BBITIOJTHSATH, HAOJIOIaTh U OTTUCHIBATH XUMHYECKUI IKCIIEPUMEHT 110 PAcTiO3HABAHUIO
BaXHEUIIIUX KATUOHOB METAJJIOB, TUAPOKCH/I-UOHOB;

AKCIEPUMEHTAIBHO UCCIEA0BATh CBOMCTBA METAJUIOB U UX COCAMHEHU, peliaTh
AKCIEPUMEHTAIBHBIE 3a/1a4d MO TeMe «MeTalibl»;

OTIMCBHIBATh XUMHYECKHI IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH
POIHOTO)sI3bIKA U SI3bIKA XUMHUH,

MIPOBOJIUTH PACUYETHI [0 XUMHYECKUM (HOPMYJIaM U YPaBHEHUSIM PEAKIUi, TPOTEKAFOIINX
Cy4acTHEM METAJIOB U UX COCITUHEHU;

oOparmiaThecs ¢ 1abopaTOpHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU MTPUOOpPaMU B
COOTBETCTBUH C IIPaBUJIAMHU TEXHUKH O€30TIaCHOCTH;

Ha0II0AaTh 32 CBOMCTBAMHU METAJIOB U MX COSIUHCHUN U SBJICHUSMH, TPOUCXOISIIIIUMHU
CHUMU,

OTHCHIBATh XUMUYECKUI SKCTIEPUMEHT C MOMOIIBIO0 €CTECTBEH HOTO (PyCCKOT0 WU
POIHOTO) SI3bIKA U S3bIKA XUMHUH,

JIeNIaTh BBIBOJBI IO PE3YJIbTATAM MPOBEICHHOIO SKCIIEPUMEHTA.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs
VYyamuiics J10JDKEH ymems:

paboTaTh O COCTABIEHHOMY IUIaHY, UCIIOJIb3Ys HApsily C OCHOBHBIMU U
JIOTIOJTHUTEIbHBIECPE/ICTBA (CIIPABOYHYIO JIUTEPATYPY, CI0XKHbBIE TPHOOPHI, CpPEACTBA
HKT);

C TIOMOIIBIO YUUTENS OTOMPATh JUId pelieHns ydeOHbIX 3a7a4 He0OX0JUMBbIE CIIOBapH,
SHIUKIIONEUH, CIIPABOYHUKH, DJICKTPOHHBIE TUCKH;

COTIOCTAaBJIATh U OTOUPATh HHPOPMALIKIO, TTOTYYEHHYIO U3 Pa3INYHBIX UCTOUHUKOB
(croBapu, SHIIMKIIONIEIMH, CIIPABOYHUKH, SIEKTPOHHBIE IUCKH, ceTh MIHTEepHeT);
MPECTaBIATh UH(YOPMAIIHIO B BUJIE TAOJIHII, CXEM, OTIOPHOTO KOHCIEKTa, B TOM YHCIIe
cnpuMeHeHueM cpeacts UKT;



¢ 0(pOpPMIISATH CBOM MBICIH B YCTHOM U MUCbMEHHOM PEUH C YI€TOM CBOMX YUEOHBIX U
JKU3HEHHBIX PEUEBBIX CUTYallUi, B TOM 4yucie ¢ npuMeHenuem cpenacts KT,

® COCTaBJISITh PELICH3UIO HA TEKCT;

® OCYUIECTBJIATH JJOKA3aTEIbCTBO OT IPOTUBHOIO;

®  OIpeneNsITh, UCXO0 U3 YueOHOH 3a7auu, HEOOX0IMMOCTb UCIIOJIb30BaHUsI HAOII0ICHUS

WJIMAKCIIEPUMEHTA.

TEMA 2. HEMETAJLJIBI (30 gacoB)
OO011as XxapakTeprUCcTUKa HEMETAIJIOB: NoJIokeHue B [lepuoanyeckoil cucteme XuMUYECKUX
anemenToB JI. . MenpeneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB, AJIEKTPOOTpUIATEIBHOCTD (D0)
KaK Mepa «HeMeTaIMYHoCcTIY, psia D0. Kpuctammueckoe CTpoeHre HEMETAIIIOB — MPOCTHIX
BemecTB. Ayuotponusi. usnueckue cBoiicTBa HeMeTauioB. OTHOCUTENBHOCTD MOHATHI
«METaI» U «HEMETAILID).
Bonopoa. Ilonoxxenue Bosiopoaa B [lepuoanyeckor cucteMe XUuMHIECKUX 3y1eMeHToB JI. U.
MenneneeBa. CtpoeHue atoma 1 MosieKynbl. @u3nueckue 1 XMMHUYECKHE CBOICTBa BOJOPO/Ia,
€ro NoJydeHHe U IPUMEHEHHUE.
Bopa. Crpoenue monekynsl. Bogopoanas xumuueckas cBa3b. @u3nueckre CBOCTBa BOIBI.
Anomanuu cBoicTB BOJbL. ['napoduinbHbie 1 ruipodoOHbIE BenlecTBa. XUMUYECKHE CBOWCTBA
BoJibl. KpyroBopoT Bozibl B ipupoe. Bomoounctka. Asparust Boabl. BEITOBBIE (PHITBTPHI.
MunepanbHble BObl. J(MCTHILIIMPOBaHHAS BOJA, €€ MOJIy4eHHEe U IPUMEHEHHE.
O0mas xapakrepucTuka rajgoreioB. Ctpoenne aroMoB. [IpocThie BellecTBa 1 OCHOBHbBIE
COeJIMHEHUS rajJoreHoB, ux cBoiicTBa. Kpatkue cBenenus o xiope, Opome, gprope u Hoe.
[IpumeHeHne raloreHoB U UX COETMHEHHUI B HAPOJHOM X035 CTBE.
Cepa. CtpoeHue aToma, ajsIOTPOIHsL, CBOIICTBA U IPUMEHEHHE poMONUecKoi cepbl. OKCH/IBI
cepsl (IV) u (VI), ux nosryuaenne, cBoiictBa u mpuMeHeHne. CepHasi KUCI0Ta U €€ COJIU, UX
MPUMEHEHHUE B HAPOJHOM XO03siiicTBE. [IpOM3BOICTBO CEPHOM KUCTOTHI.
A30T1. CTpoeHHe aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BenlecTBa. AMMHAK, CTPOEHHUE,
CBOMCTBA, MOoTy4eHue u npuMeHeHue. Coam aMMOHMS, UX CBOMCTBA U ITpUMeHeHue. OKCUIbI
azota (II) u (IV). A3oTHas kuciIOTa, €€ CBOMCTBA ¥ MpUMeHeHrne. HUTpaThl 1 HUTPUTHI,
npobJieMa UxX CoJIep>KaHus B CEIbCKOX03HCTBEHHON MTPOIYKIIMU. A30THBIE yI0OpEHUS.
®ochop. CtpoeHue aToma, aJuIOTPOIHsI, CBOMCTBa O6e10r0 1 KpacHoro docdopa, ux
npuMeHenne. OcHOBHBIE coeuHEeHUS: okcu Gpocdopa (V) u oprodochopHas KUCI0Ta,
tdocdarer. DochopHbie ynoOpeHUsI.
Yraepoa. CtpoeHne aromMa, aJuIOTPOIUs, CBOKMCTBAa MO IupuKaIui, npuMeHeHue. OKCHIbI
yriepoaa (II) u (IV), ux cBoiictBa u mpumeHenue. KapOboHaThl: KaablUT, COJA, OTAI, UX
3HAYEHUE B MPUPOJIE U KU3HU YETIOBEKA.
Kpemunii. CtpoeHue aToma, KpUCTAIMYECKUN KPEMHUM, €ro CBOMCTBA U MPUMEHEHHUE.
Oxcup kpemuus (IV), ero npupoansie pa3HoBUAHOCTH. CHIIMKAThI. 3HAUEHUE COCTMHEHHH
KpEeMHUS B )KUBOW U HEXKUBOU mpupoje. [IoHATHE 0 CHIIMKATHON MPOMBIIIIEHHOCTH.
HdemoncTpanun. OOpasipl raIoreHOB — MPOCTHIX BellecTB. B3anMoaelicTBHE TaJoOTeHOB C
HaTpUeM, C alFOMUHUEM. BeITecHeHre XJI0poM Opoma Wil HoJAa U3 pacTBOPOB MX COJICH.
BsaumoneiicTBue cepsl ¢ MeTasIaMu, BOJOPOJIOM U KUCIOPOo0M. B3aumoelictBue
KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI ¢ Mebto. [loronenne yrieM pacTBOPEHHBIX BEILIECTB
WM ra3oB. BoccraHoBieHne Menu U3 ee okcuaa yriaem. O6pasisl MpUPOTHBIX COSTMHEHU N
xJopa, cepsbl, pocdopa, yrnepoaa, kpeMHus. OOpa3iibl BaKHEHITNX 7151 HAPOJHOTO X03sicTBa
cynb(}aTroB,HUTPATOB, KapOOHATOB, (pocaror. OOpa3Lbl CTEKNIA, KEPAMHUKH, LIEMEHTA.
JlabopaTopusblie onbIThl. 20. [losryuenue u pacno3HaBanue Bojgopoaa. 21. Mccnenosanne
MMOBEPXHOCTHOI'O HATSKEHUS BOJIbI. 22. PacTBOpeHHe nepMaHraHaTa Kajausi Wi MEIHOTO
Kynopoca B Boje. 23. ['uaparanus o6e3BoxenHoro cynbdara meau (I1I). 24. M3rotosnenue
THIICOBOTO oTneyaTka. 25. O3HaKOMJIeHHE C KOJUIEKIIMEeH OBITOBBIX (PUIBTPOB. 26.
O3HaKoMJIEHHE C COCTAaBOM MUHEPAIbHOU BoAbI. 27. KauecTBeHHas peakuys Ha rajJoreHu-
noHsl. 28. [lonydenue u pacrozHaBanue kuciopoja. 29. 'opeHue cepbl Ha BO3IyX€e U B
kucinopoze. 30. CpoiicTBa pa36aBieHHOM cepHOM kucaoThl. 31. M3yueHue cBoicTB aMMHaKa.



32. Pacnio3naBanue coneit ammonus. 33.CBoiicTBa pa30aBieHHOW a30THOW KHUCIIOTHI.

34. B3aumojeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Mebio. 35. ['openue docdopa
Ha BO3/yXe U B kuciopoje. 36. PacnosnaBanue ocdaros. 37. [opeHue yris B KUCIOPOJIC.
38. Ilomy4yeHue yrobHOW KUCIOTHI U M3ydeHue ee cBoicTB. 39. [lepexon kapOoHATOB 6
ruapokapOonatsl. 40. Pasnoxxenue ruapokapbonara Harpus. 41. [lomydenne kpeMHeBOU
KHCJIOTBI U H3yYEHUE €€ CBOMCTB.

IIpakTnuyeckune padorsl. 2. Pemenne skcriepuMeHTanbHbIX 331a4 1o teMe «Iloarpynna
rajJloreHoB». 3. Pemenue skcrnepuMeHTalbHbIX 3a7a4 110 Teme «lloarpymmna kuciopoaar.

4. Ilonmy4yenue, coOupanue U pacro3HaBaHHUE Ta30B.

IIpenmeTHble pe3yabTaThbl 00y4eHUs!

Yyamuiics JOJKEH yMenb:

® CIIOJIb30BATh MPU XapaKTEPUCTUKE METAJIIIOB U UX COETMHEHUMN TOHATHUSA:
«HEMETAJJIbD?, «rAJIOTeHbI», «AJUIOTPOIIHBIE BUJIOM3MEHEHUSY, <GKECTKOCTh BOJIBIY,
«BpEMEHHas )KECTKOCTbBOBIY», «IIOCTOSIHHASI )KECTKOCTh BOJbI», «00IIast KECTKOCTh
BO/JIBI»;

e J1aBaTh XapaKTEPUCTUKY XUMHUYECKUX FIEMEHTOB-HEMETAIJIOB (BOJAOPO/a, FalOr€HOB,
KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpEMHHUS) 10 UX MOJIOKEHUIO B
[Tepunoanuaeckoiicucreme xumuueckux aneMeHToB J[. . MenaeneeBa (XMMUYECKUH 3HAK,
MOPSIIKOBBIM HOMED, EPUO, TPYIINa, MOArPYIINa, OTHOCUTENIbHAs aTOMHas Macca,
CTpOeHHEe aToma (3apsAsapa, YUCIo MPOTOHOB U HEUTPOHOB B sApe, 00Iee YHCIIO0
3JIEKTPOHOB, paclpeeeHUEIIEKTPOHOB O 3JIEKTPOHHBIM CJIOSIM), IPOCTOE BEILECTBO,
(dbopmyna, Ha3BaHUE U TUIIBBICIIETO OKCUIA UTHAPOKCUAA, (hopMysia U XapaKTep
JIETY4ero BOJOPOJAHOTO COETMHEHUS);

® Ha3bIBATh COCTMHEHUS HEMETAJUIOB U COCTABJIATh UX (POPMYJIbI IO HA3BAHUIO;

®  XapaKTepU30BaTh CTPOEHUE, 001IMEe PU3NYECKIE U XMMHUECKHUE CBOMCTBA MPOCTHIX
BEIIECTBHEMETAIIJIOB;

e OOBSACHATH 3aBUCHMOCTb CBOWMCTB (MJTM TIPEICKA3bIBATh CBOMCTBA) XUMHUYECKUX
3JIEMEHTOB-HEMETAIUIOB (paauyc, HEeMETaUINYECKHEe CBOIICTBA 3JIEMEHTOB,
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AIIEMEHTOB) U 00pa3yeMbIX UMU
coelMHEeHUH (KHCIOTHO-OCHOBHBIECBOMCTBA BBICIINX OKCUAOB U THIPOKCUJIOB, IETYUUX
BOJIOPOJIHBIX COEAMHEHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT MOJIOKEHUS
B Ilepuoanyeckoii cucreme xuMmudeckux anemMenToB . V1. Menpeneena;

® OIUCHIBATh OOIIME XUMUYECKUE CBOMCTBA HEMETAIIOB C MOMOIIBIO €CTECTBEHHOTO
(pyccKoro WM poJHOTO) sI3bIKa U SI3bIKA XUMUMU;

®  COCTaBJISITh MOJICKYJISIPHBIE YPaBHEHUS PEaKIUi, XapaKTepU3YIOUIUX XUMHUECKUE
CBOMCTBaHEMETAJUIOB U X COCTUHEHHI, a TAK)Ke IEKTPOHHBIEC YPaBHEHHS MPOIIECCOB
OKHUCJICHUS-BOCCTAHOBIICHUS; YPABHEHHUSI SJICKTPOIUTUYECKOM TUCCOLUALINN;
MOJIEKYJISIPHBIE, MTOJIHBIE HCOKPAIlIEHHBIE HOHHBIE YPABHEHHS pEeaKLUi ¢ ydacTheM
AJIEKTPOJIUTOB;

® YCTaHaBIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX]y CTPOCHHUEM aTOMa, XUMUYECKOM
CBSI3b10, TUTIOM KPHCTAJUIMYECKOM PEIIEeTKH HEMETANIOB U UX COCTUHEHHM, X 00IUMU
(bU3MYECKUMU U XUMUYECKUMU CBOMCTBAMHY,

® ONHCHIBATh XUMUYECKUE CBOMCTBA BOJAOPOJA, TAJIOT€HOB, KUCIOPOAa, Cephl, a30Ta,
¢docdopa, rpadura, anmasza, KpEeMHHUS U UX COETMHEHUH C MOMOIIBIO €CTECTBEHHOTO
(pyccKoro WM pOJAHOTO) SI3bIKA U SI3bIKA XUMUU;

® OIKCBIBATH CIIOCOOBI YCTPAHEHHUS KECTKOCTH BOBI M BBIMOIHITH COOTBETCTBYIOIIUNA UM
XUMHYECKUN IKCIIEPUMEHT;

®  BBINOJIHATH, HAOTIOAATH U OTIMCHIBATH XUMUYECKUI SKCTIEPUMEHT TI0 PACIIO3HABAHUIO
MOHOBBOJIOPOJIa U1 aMMOHHUS, CyJbdar-, kKapOoHaT-, CHIIMKaT-, hocdar-, XIopua-,
OpOMM[I-, HOU/I-UOHOB;

® DHKCIEPUMEHTAIBHO MCCIIEI0BATh CBOMCTBA METAJIIOB U MX COEMHEHUM, perarhb
SKCIIEPUMEHTAbHBIC 3a/1a4u 10 TeMe «Hemeramby;



® OIMCHIBATh XUMHYECKUN SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM
POJHOTO) SI3bIKA U SI3bIKA XUMUU,

e oOpamarbces ¢ 1a00pPaTOPHBIM 000PYIOBAHUEM M HATPEBaTEIHLHBIMU IPUOOpAMU B
COOTBETCTBHUU C NMPABUIIAMH TEXHUKH 0€30MaCHOCTH; HAOIIOAaTh 3a CBOMCTBAMH
HEMETAJJIOB ¥l UX COCAMHCHUN U SBICHUSIMH, TTPOUCXOISIINMU C HIUMH,

e JIeJIaTh BBIBOJBI 110 PE3YJIbTaTaM MPOBEICHHOTO IKCIIEPUMEHTA.

® [IPOBOJUTH PACUCTHI 10 XUMHUYECKUM (HOpMYJIaM U YPABHCHHSIM PEAKIIUN, TIPOTCKAOIIHX
Cy4aCTHEM HEMETAIJIOB U UX COEAUHEHHUI.

MeTtanpeaMeTHbIe pe3yabTAThl 00y4eHUsI
VYyamuiicss J0JDKEH yMems .

® OpraHu30BBIBAThH YUCOHOE B3aUMO/ICHCTBUE B TPYyIIIE (pacIpeesiaTh POy,
JOTOBAPUBATHCAIIPYT C IPYTOM H T. 11.);

e mnpeaBuaeTh (IPOTHO3UPOBATH) TIOCIICICTBUS KOJUIEKTUBHBIX PEIICHUI;

® [IOHUMAaTh MPUIMHBI CBOETO HEYyCIIeXa U HaXOUTh CIIOCOOBI BBIXO/Ia M3 3TOW CHTYAIlHH,

® B JIMAJIOTE C YUUTEIIEM YUUTHLCS BBIPA0AThIBATh KPUTEPUU OLIEHKH U ONIPEICTATh

CTCTICHBYCIICIITHOCTH BBITTOJIHEHUS CBOCH pabOTHI U pabOTHI BCEX, HCXOIS U3
UMEIOIIUXCST KPUTEPHUEB,COBEPIICHCTBOBATh KPUTEPHH OTICHKH | ITOJIH30BAThCSI HIMU B
XOJI€ OLIEHKH M CaMOOIIEHKH;

OTCTaMWBaTh CBOIO TOUKY 3PEHUS, apryMEHTUPYS €¢;

MTOATBEPKIaTh apTyMEHTHI (PaKTaMH;

KPUTUYIHO OTHOCHUTHCS K CBOEMY MHEHHIO;

CIIYIIATh JPYTUX, MBITATHCS MPUHUMATH JIPYT'YIO0 TOUKY 3PSHHSI, OBITh TOTOBBIM
M3MEHUTHCBOIO TOUKY 3PCHHS;

COCTaBJIATh pedepar 1o onpeaeaeHHon Gopme;

® OCYIIECTBIISTH KOCBEHHOE Pa3JIeIUTEIIBHOE TOKA3aTeIbCTBO;

®  OMpeIeNnsITh, UCXOI U3 yueOHOH 3a/1auu, HEOOX0IUMOCTh UCTIOJIb30BaH s HAOTIOICHUS
WITUIKCIIEPUMEHTA.

TEMA 3. OBOBILIEHUE 3HAHUM IO XUMUWH 3A KYPC OCHOBHOM IIKOJIbI
(4 gaca)

[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa xumudeckux snementoB J1. 1. Meneneena.
Du3HYEeCKUi CMBICI TIOPSIKOBOTO HOMEpa JIEMEHTa, HOMEPOB NIEPHO/IA U TPYIIITHI.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB 3JIEMEHTOB M MX COSMHEHHN B MIEpUOaX U IPyIIax B
CBETE MPEACTABICHUI O CTPOCHUH aTOMOB AJIeMEHTOB. 3HadeHue [leproanyeckoro 3akoHa.
Bubl XUMHUYECKUX CBSI3€H M THITHI KPUCTAUIMYECKHUX PEIIeTOK. B3auMOCBsI3b CTpOCHHS U
CBOJCTB BEIIECTB.

Knaccudukanys XuMuuecKuX peakiiuii 1Mo pa3IudHbIM MpU3HaKaM (YUCIIO U COCTaB
pearupyouux 1 00pa3yroIuXcs BEIIECTB; HATMYKME IPAHUILIBI pa3aena (as; TernaoBoi 3G heKT;
M3MEHEHHUE CTENeHeH OKHUCICHUS aTOMOB; MCIIOJIb30BaHUE KaTaanu3aTopa; HalpaBJICHHUE
MPOTEKAHUS).

CKOpOCTh XMMUYECKUX PeaKIui U (haKTOphI, BiMsOmMKe Ha Hee. OOpaTUMOCTh XUMHYECKHX
peakiuii ¥ crnocoObl CMEIIEHUS! XUMUYECKOTO PAaBHOBECHSI.

[Ipocthie u croxHbIe BeniecTBa. MeTaibl 1 HeMeTalubl. [ eHeTuueckue psijibl MeTasia,
HEMeTalia ¥ MepexoaHoro Metaia. OKCHUJIbI U THAPOKCU Bl (OCHOBAHUS, KUCIIOTHI,
amdoTepHbie TUAPoKcHabl), Conu, UX cOCTaB, Kaccupukalys 1 o01Me XuMuIeckie CBOWCTBA
B CBETE TEOPUH DIEKTPOIUTHUECKOHN AUCCOIMAIINU.

JINMYHOCTHBIE PE3YJIBTATHBI OBYYEHUS

VYuanuiics J0JKeH:

® 3HAmMb U HOHUMAMb:OCHOBHBIC HCTOPUYECKUE COOBITHS, CBSI3aHHBIC C PA3BUTHEM XUMUU
1 o0I11ecTBa; TOCTIKEHUS B 00IaCTH XUMUU U KyJAbTYpHBIC TPAIUIIUU (B YACTHOCTH,
HayYHBIETPAIUIIMN) CBOCH CTPaHbI; 0OIIEMUPOBBIE TOCTIKEHHUS B 00JIACTH XUMUH;
OCHOBHBIE MPUHIUIIBI U MPABUIIA OTHOLIEHUS K IPUPO/IE; OCHOBBI 30POBOTO 00pasa



YKU3HHU U 37J0pOBbecOeperaroluX TEXHOIOIU; IpaBuia MOBEACHUS B UpE3BbIUYaHbIX
CUTYalUsiX, CBA3aHHBIX C BO3/EHCTBUEM PA3IMYHBIX BELIECTB; OCHOBHBIE I1paBa U
00513aHHOCTH rpaXK1aHUHA (B TOM YHMCIIE YYAIErocs ), CBsI3aHHbIE C TMYHOCTHBIM,
po(hecCHOHATBHBIM M KU3HEHHBIM CaMOOTIPEIeTICHUEM; COLMAIbHYIO 3HAYUMOCTb U
coJiep:kanue mpoeCcCHii, CBSI3aHHBIX C XUMHUCHH;

®  UCHBLIMBIEAM b TYBCTBO TOPJOCTHU 32 POCCUIICKYIO XUMUYECKYIO HAYKy U YBaXKEHHE K
WCTOPHH €€ Pa3BUTHS; YBOKEHHE U PUHATHE JOCTIKEHUI XUMUU B MUPE; TFOO0BB K
MIPUPO/IE; YBAXKEHHUE K OKPYKAIOLIUM (YJal[UMCS, YUIUTEISM, POAUTEISM U JIp.) — YMETh
CIIyILIaTh UCIBIIIATh TapTHEPA, IPU3HABATH IIPABO KaX10I0 HAa COOCTBEHHOE MHEHUE,
MPUHAMATh PEIICHHS C YI€TOM MO3UINIA BCEX YIaCTHUKOB; UyBCTBO MPEKPACHOTO U
ACTETUYECKUX YYBCTBHA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U UX MPEBPAILECHUN;
CaMOYBa)X€HHME U AYMOLIMOHAIBHO-TIOJIOKHUTEIbHOE OTHOLIIEHHUE K ceOe;

®  NPU3HAGAMB:IIEHHOCTD 3/10POBbs (CBOETO U APYTUX JIIOJIEH); HEOOX0IUMOCTb
CaMOBBIPAXKEHHUS, CaMOpeaJIN3alli1, COLIUAIbHOTO IPU3HAHMS;

®  0CO3HABAMb:TOTOBHOCTH (UM HETOTOBHOCTB) K CAMOCTOSITEIbHBIM IOCTYIIKaM U
JeNCTBUSM, OTBETCTBEHHOCTD 3a UX PE3YJIbTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH)
OTKPBITO BBIPAXKaTh U OTCTaWBATh CBOIO TIO3UIIUIO M KPUTHYHO OTHOCHUTHCS K CBOMM
MOCTYIIKaM;

®  NPoAGAAMbB: FKOJIOTMUECKOE CO3HAHUE; J00POKeNaTeIbHOCTh, TOBEpUE U
BHUMATEJIBHOCTH K JIFOSIM, TOTOBHOCTb K COTPYIHUYECTBY U JIpyk0O€, OKa3aHUIO
MIOMOIIY TeM, KTO B HEW HYXJaeTcsi; 0000UIEHHBIN, YCTOWYMBBIN U N30upaTeabHbIN
M03HaBaTEeIbHBIN UHTEPEC, UHULIMATUBY U JTH0003HATEILHOCTh B M3YYEHUH MUPa BEILIECTB
U peaKIyii; eaeycTpeMIeHHOCTh HHACTOWYUBOCTh B JJOCTHKEHUH 11€JIeil, TOTOBHOCTb K
IIPEOA0JIEHUIO TPYAHOCTEH; yOS)KJEHHOCTh B BO3MOKHOCTH ITO3HAHMSI TPUPOIBI,
HE00X0AMMOCTHU Pa3yMHOT'O MCIIOJIb30BaHUS JJOCTHKEHUI HAyKN U TEXHOJIOTUN 7S
pa3BUTHA 00IIECTBA;

® yMemb:yCTAaHABIIMBATH CBS3b MEXY LIETbI0 U3YUEHHS] XUMHUHM U TEM, JUISl YETO OHA
OCyIIEeCTBIsIETCS (MOTUBAMH ); BBINOJIHATH KOPPUTHPYIOIIYIO CAMOOLIEHKY,
3aKJII0YAOLIYIOCS BKOHTPOJIE 32 MPOLIECCOM M3Y4E€HUsI XUMUHU U BHECEHUH HEO00XOAUMBIX
KOPPEKTHBOB, COOTBETCTBYIOLIMX 3TallaM U crioco0aM U3y4eHUs! Kypca XUMHUU;
BBITOJIHATh PETPOCIEKTUBHYIOCAMOOLCHKY, 3aKIF0YAIOLIYIOCs B OLIEHKE Ipolecca u
pe3yibTara U3y4eHus: Kypca XMMHHM OCHOBHOM IIKOJIBI, T0/IBEJICHUH UTOTOB HA OCHOBE
COOTHECEHHUS LieJIel U pe3ysbTaToOB; CTPOUTH JKU3HEHHbIE U PO(ECCUOHATIbHbIC IIJIaHbI C
YUETOM KOHKPETHBIX COLUAIBHO-UCTOPHUECKUX, MTOJTUTHUECKUX U SIKOHOMUYECKUX
YCJIOBHI; 0CO3HaBaTh COOCTBEHHbIE IEHHOCTH U COOTBETCTBUE UX IPUHUMAEMbIM B
KHU3HU PEIIEHUSIM; BECTH JTUAJIOT Ha OCHOBE PaBHOIPABHBIX OTHOIIEHUH U B3aUMHOTO
YBa)KEHHUsI; BBIIEISTh HPABCTBEHHBIN aclleKT MOBEAECHUS UICOOTHOCUTD MOCTYIKH (CBOU U
JPYTUX JIH0JIeil) U COOBITUS C MPUHATBIMU 3THYECKUMU HOPMAMU; B IIPE/IEIax CBOUX
BO3MO’KHOCTEH NMPOTUBOACHCTBOBATH JEHCTBUAM U BIMSHUAM,IPEICTABIAIOLIUM YTPO3Y
KHU3HH, 3I0POBbIO U 0€30I1aCHOCTH JIMYHOCTH U OOLIECTB.

3. INIAHUPYEMBIE PE3YJbTATHI YYEBHOM JEATEJIBHOCTHU

B pe3ynbrate u3yvyeHuss XkMUHM YYEHHUK OCHOBHOM IITKOJIBI:

® HAYYHTCS 0CO3HABATh OOBEKTHBHYIO 3HAUUMOCTh OCHOB XMMHUYECKON HAYKH KaK 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTA OOIIEH KYIbTYpPhI U TIPAKTUYECKOM e TEILHOCTH
YeJIOBEeKa B YCIOBUSAX BO3PACTAIONICH «XMMH3AIUN MHOTHX Cep KU3HU COBPEMEHHOTO
00111eCTBA;

® OBJIAJICCT CUCTEMON XUMHUYECKUX 3HAHUHN — NOHATHSIMH, 3aKOHAMHU, TCOPUSIMH U A3IKOM
HAyKH, UMCIOIIUMH BaXKHOE 00111e00pa30BaTeIbHOE U TIO3HABATEIILHOE 3HAYCHHUE, €CTECTBEHHO-
HAyYHBIMH METOJIAMH HUCCIICIOBAHUS BEIICCTB U XUMUYCCKUX SIBJICHHI, CBEICHUSMU 110 UCTOPHH
CTaHOBJICHUS] XUMHUH KaK HAYKH;



IIOJIYYUT IPEICTABIECHUE O CJIOKHOM KOMIIJIEKCE OTHOIIEHUH B CUCTEMAX «YEJIOBEK —
BEILECTBO» U «BELIECTBO — MaTepuall — IpaKTUUecKasl 1eATEIbHOCTbY», O POJIK HAyKH B
CO3JaHMH HOBBIX MaT€PHAJIOB U UICTOYHUKOB SHEPIUH;

YCBOUT OCHOBBI XUMHUYECKOW I'PaMOTHOCTH KaK OCHOBBI aHAJIN3a U TUIAHUPOBAHUS
HKOJIOTUYECKH OE30MaCHOTO MOBEACHUS B LIEISIX COSPEKEHNUS 3I0POBhS U OKPYKAOIIEH
Cpeapbl.

B nponecce n3ydyeHuss XMMHUM y4aIlMicss OCHOBHOW IIKOJIBL:

Y6GILI/ITC$I B TOM, 4YTO B OCHOBC MHOT'HX SIBJICHHUH )KUBOM 1 HEXKUBOM IMPpUPOJAbI JICKAT XU -

MHUYCCKUC MPCBpAICHUA HCOPIraHNYCCKUX U OPraHNYCCKUX BCIICCTB,

YIIIYyOUT TPEACTaBICHUE O MAaTEPHAILHOM €TUHCTBE MUPA;

OBJIAZICET YMEHUSMHU YCTAHABIIMBATH CBS3H MEX]y PEaTbHO HAOII0JaeMBIMH
XUMUYECKUMU SIBJICHUSMH H MIPOIIECCaMU, TPOTEKAIOIIUMHU B MUKPOMHUPE aTOMOB U
MOJIEKYJ;00BSICHATh TPUIHHBI MHOTO0OpAa3Msl BENIECTB, 3aBUCUMOCTh X CBOHCTB OT
cocTaBa CTPOEHHS, a TAK)Ke 00YCIIOBIIEHHOCTh IIPUMEHEHHSI BEIIECTB 0COOCHHOCTSMH HX
CBOWCTB; aHAJTM3UPOBATh U OOBEKTUBHO OIICHUBATh KU3HEHHBIC CUTYAIlUH, CBSI3aHHBIE C
XHUMUEH;

MPHOOPETET HAaBBIKK 0€30I1aCHOTO 00pallleHUs C BEIIeCTBAMHU, HCIIOJIb3YEMbIMU B
MOBCETHEBHOM KN3HH.

HSyquHe XUMHUHU ITPEAOCTABUT YUCHUKY BOSMOKHOCTD!

pa3sBUBATh U COBECPUICHCTBOBATE MHAUBUAYAJIbHBIC CHOCO6HOCTI/I; HHTCPEC K MUPY
BEILECTB U UX MpeBpallleHnii; o0ieydeOHble HHTEIEKTYaJIbHbIE YMEHUS
CIOCOOCTBYIONTUETIPHOOPETEHHIO OITBITA TBOPUSCKOH M IIOUCKOBOM JESATEIILHOCTH, B
9YaCTHOCTH YMCHHUSICPABHUBATH U KIIACCH(PUIIUPOBATH OOBEKTHI, BHISBIISATH TPHUYMHHO -
CIICZICTBEHHBIE CBSI3U,(POPMYIIMPOBATH TUTIOTE3BI U MIPOBEPSITH UX B XOJIC SKCIICPUMEHTA,
apryMEHTHPOBATHBBIBO/IbI, OTCTAWBATh CBOE MHEHHE, UCIIOJB3Ys IIPU 3TOM aJICKBATHBIC
JI0Ka3aTeIbCTBA;

pruoOpeTaTh HaBBIKK Pa0OTHI C Pa3IMYHBIMU UCTOYHUKAMU WH(OpMAITUH TI0
XUMUU(CIIOBApH, CIPABOYHUKH, XpecToMaTHH, IHTEpHET | 1p.), a TaKKe YMEHUE
00BEKTHBHOOIIECHUBATh HH(POPMAIIUIO O BENIECTBAX, UX MPEBPAICHHIX M MPAKTHIECKOM
MPUMCHEHHH,

COBEpILICHCTBOBATh YMCHUS TUIAHUPOBATh U PAIlMOHAILHO OPraHU30BBIBATH Y4€OHO-
MO3HABATEIBHYIO JICSITEIBHOCTh, IPUMEHSTH ITOJIyYCHHbBIC 3HAHUSI B HOBOW CUTYaIIlUU;
proOpeTaTh HABBIKKM CAMOOOPA30BAHHMSI U MIPAKTHYECKOTO COTPYAHUYECTBA TIPU
OpraHu3alluy U BBITIOJIHEHHH XUMHUYECKOTO IKCIIEPUMEHTA, TPOBEACHUY H 3aIHTEe
YYCHHUYECKUXIIPOEKTOB 10 MCCIICIOBAHUIO OT/ICIBHBIX BEIIECTB U XUMHUCCKUX SIBJICHUH,
HaOJII0IaEMBIX B IIPUPOJIC U MMOBCETHEBHOM JKU3HU.

Takum oOpa3om, B pe3ybTaTe U3y4eHHUs] XUMUU B OCHOBHOM IIKOJIE YIYCHHUK TOTYyIUT
MOATOTOBKY, TOCTaTOYHYIO AJIsl TPOJOJDKEHHS 00YUYeHHsI B CTapIIeH IIKOJIe U CPEIHHUX
npodeccruoHabHBIX 001Ie00pa30BaTEIbHBIX YUPEKACHUAX, a TAKKE MPUOOPETET KIFOUYEBBIC
KOMITIETEHITMH, UMEIOLIUE YHUBEPCATbHOE IPUMEHEHHE B JTIOOOM BU/JIE I€ATEIHHOCTH.
[Tnanupyemble pe3ynbTaThl OCBOSHUS MPEAMETHOTO COACPIKAHMSI [0 XUMUU MPEACTABICHBI 110
OCHOBHBIM pa3zJiesiaM COJIepPKaHUs MTPUMEPHOM MPOrpaMMbl OCHOBHOTO 00111ero 00Opa3oBaHus 1Mo

XHUMHH.

Pa3nes I. OcHOBHBIC MOHATHA XUMHH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX NIPEACTABJICHHUN)
BbinycKHMK Hay4YuTCs:

OIMCHIBATh CBOMCTBA TBépI[BIX, KHUAKUX, r33006p33HHX BCIICCTB, BBIACIIAA UX
CYIICCTBCHHBIC TIPHU3HAKH,

XapaKTCPU30BaTh BCIICCTBA 11O COCTaBYy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJINBATb
NPUYNUHHO-CJICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,



L paCKpLIBaTB CMBICJI OCHOBHBIX XUMHWUYCCKUX HOHSITI/Iﬁ «aToMy, «MoneKyna»,
«XUMHUYECKHH 3JIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEILIECTBOY, «BAJICHTHOCTHY,
HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

® u300paXkaTh COCTAB MPOCTEHIINX BEUIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYIT U
CYHIHOCTI) XUMHUYCCKUX pCaKIII/Iﬁ C IMIOMOIIIBKO XUMHNYCCKUX ypaBHeHHﬁ;

L] BBIUUCIIATH OTHOCI/ITCJII)HYIO MOJICKy.]I?IpHYIO nu MOHﬂpHYIO MacCChbl B€IIIECTB, a TAKXKEC
MaCCOBYIOZ[OJHO XUMHUYCCKOT'O DJICMCHTA B COCAMHCHUAX JIAA OLICHKU UX Hp&KTPI‘-ICCKOfI
3HAYNMOCTH;

L] CpaBHI/IBaTI) 110 COCTaBy OKCHUbl, OCHOBaHUs, KUCJIOTBI, COJIH,

L] KJIaCCI/I(bI/IIII/IpOBaTI) OKCHUIBI 1 OCHOBAHUA 110 CBOfICTBaM, KHCJIOTBI 1 COJIA 110 COCTaBy;

L] OITKUChIBATh COCTAaB, CBOﬁCTBa 1 3HAUCHUC (B npnpone 158 Hp&KTH‘-ICCKOfI JCATCIIBHOCTHU
YEJIOBEKA)MPOCTHIX BEIIECTB — KHUCIOPOJa M BOJIOPOJIA;

L] aaBaThb CpaBHI/ITeJ'H)HYIO XapaKTepI/ICTI/IKy XUMHUYCCKUX JICMCHTOB U B&)KHCfIHIPIX
COGI[I/IHGHI/IﬁCCTCCTBCHHBIX CeMeﬁCTB IICJIOYHBIX METAJIJIOB U I'aJIOT'CHOB,

® T10JIb30BAThCA J1a0OPATOPHBIM 00OPYOBAHUEM U XUMHYECKOU MOCYI0M;

L] HpOBOI[I/ITB HECJIOXKHBIC XUMHUYCCKUEC OIIBITHI U Ha6J'IIOI[eHI/I$I 34 UBSMCHCHUSIMHA CBOfICTB
BEIIIECTBB MPOIIECCE UX MPEBPAICHUI; COOIIOIaTh MPaBHJIa TEXHUKH O€30MTaCHOCTH TPH
MIPOBEACHUUHAOIIIOICHUI 1 OTBITOB;

L] pa3anaTL 3KCHepI/IMeHTaJ'H)HO KHUCJIOTHI 1 HIéJ'IO‘II/I, HOJ'II)SYS{CB I/IH)II/IKaTOpaMI/I;
0CO3HAaBAaTbHEOOXOMMOCTH COOTIOICHUSI Mep O€30TIaCHOCTH MPH OOpaIICHUH C
KUCJIOTaMH M IIEIOYaMH.

BblﬂyCKHI/IK IIO.]Iy‘{I/[T BO3MOKHOCTDH Hay‘ll/lTl)Cﬂ:

® TPaMOTHO OOpaIaThCs C BEIIECTBAMHU B ITOBCEIHEBHOM )KU3HU;

® 0CO3HaBaTh HEOOXOJAMMOCTH COOFOCHHS TIPABIIT SKOJIOTUUECKH 0€3011acHOTO
MOBEACHUS BOKPYKAIOIIEH MPUPOTHOM CpEIE;

® TIOHMMAaTh CMBICII U HEOOXOIUMOCTh COOJIIOICHUSI TIPEITUCAHNM, TTPEAJIaracMbIX B
WHCTPYKITUSX TI0 MCTIOJIB30BAHUIO JICKAPCTB, CPEIICTB OBITOBOM XUMHH H JIP.;

®  JCIOJIb30BaTh MPUOOPETEHHBIC KIIFOUEBBIE KOMIIETCHTHOCTH TIPU BBHITIOJTHCHUH
HCCIIEA0BATEIBCKUX MPOEKTOB 110 XUMUH;

® pa3BHUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTh, HCIIOJIB3YS CPEICTBA YCTHOW U
MUCbMEHHOW KOMMYHHKAITUHU TIPH pabOTe C TEKCTaMHU y4eOHUKA U TOTIOJIHUTETHHOU
JUTEpaTypO, CIIPaBOYHBIMH TaOIUIIAMHU, TIPOSIBIISITH TOTOBHOCTh K YBAKCHHIO WHOM
TOYKH 3pEHUS MPH 0OCYKJICHUH PE3YIHTAaTOB BHITIOJIHEHHON PabOTHI;

e 00OBEKTHBHO OLICHUBATh MH(POPMAIIHIO O BEIIECTBAX U XMMHUYECKUX MPOIIeCcax,
KPUTHYECKHOTHOCHUTBCA K IICEBIOHAYYHON MHOpMAINK, HeT0OPOCOBECTHON peKiIaMe,
KacaroIIeiCcsl NCITOIb30BaHMS PA3JIMYHBIX BEIIECTB.

Paznea I1. Ilepuoanyecknii 3aK0H U MePUOAUYECKAS CHCTEMA
xumunuyeckux 3emMenToB JI. U. MenaeneeBa. CTpoeHue BelecTBa
BbInyCKHUK HAY4YHUTCH:

e KiacCU(UIHUPOBATH XUMUUYCCKUE AIIEMEHThI Ha METaJLIbl, HEMETAJUIbI, 2JIEMEHTHI,
OKCHJIbI UTUPOKCUIBI KOTOPBIX aM(POTEPHBI, 1 MHEPTHBIE TIEMEHTHI (Ta3bl) IS
OCO3HAHUS BAXKHOCTUYNOPSAJOYEHHOCTH HAyYHbIX 3HAHUN;

® pacKpbIBaTh CMBICI Nepuoanyeckoro 3akoHa Jl. . Menpaeneesa;

® OIKCHIBATh U XapaKTepU30BaTh TAONUYHYIO (POPMY MEPUOANUECKON CHCTEMBI
XUMHYECKUXDIJIEMEHTOB;

®  XapaKTepU30BaTh COCTAB aTOMHBIX SIIEP U PACHPECICHUE YNCTIA IIEKTPOHOB I10
AIEKTPOHHBIMCIIOSAM aTOMOB XUMHUUYECKHX AJIEMEHTOB MaJIbIX MEPHUOJ0B NEPHUOINUECKOM
CHCTEMBI, a TAK)KEKAIUS U KaJIbIIHS;

®  pa3NIMyaTh BUJbI XUMUYECKOU CBSI3M: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METANTNYECKYIO;



M300paxaTh dJEKTPOHHO-HOHHBIC (DOPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMHUYCCKUMHU
CBSI35IMU PA3HOI'O BUJIA;

BBISIBJISITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAITUYECKUX PELICTOK:
HWOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, METAJNINYECKUX;

XapaKkTepHU30BaTh XUMUYECKHUE AIEMEHTHI U UX COEIMHEHUS HA OCHOBE IMOJIOKECHUS
3JIEMEHTOB B MIEPUOIMYECKON CUCTEME U OCOOEHHOCTEH CTPOEHUS X aTOMOB;
OIMCBIBATh OCHOBHBIE ATarbl OTKpbITUSA [. Y. MeHeneeBbIM epuoInyecKoro 3akoHa u
MEPUOIUNICCKON CUCTEMBI XUMUYECKUX JIEMEHTOB, )KU3Hb H MHOTOOOPA3HYIO HAYIHYIO
NESATENBHOCTh YUCHOTO;

XapaKkTepHU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHUE MEPUOIUYECKOTO 3aKOHA U
MIEPUOANYECKON CHCTEMBI XUMHUYeCKuX a1emMeHToB J1. 1. Menneneesa;

0CO3HABaTh HAYYHbBIE OTKPBITUSI KaK PE3YNIbTAT ITUTEIHHBIX HAOIIOICHUM, OTIBITOB,
Hay4HOU ITOJIEMHUKH, IIPEOIOJIEHHS TPYIHOCTEN U COMHEHUM.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTLCHA:

OCO3HABATh 3HAYEHUE TEOPETUUYECKUX 3HAHUN ISl IPAKTUUECKON eI TENIbHOCTH
4eJI0BEKa;

OTIHCHIBATh N3yYEHHbIE 0OBEKTHI KaK CUCTEMbI, IPUMEHSS JOTMKY CUCTEMHOTO aHAJIN3a;
MPUMEHSTH 3HAaHUSI O 3aKOHOMEPHOCTAX MEPUOINYECKON CUCTEMBI XMMHUECKUX
3JIEMEHTOB AJIs1 OOBSICHEHUS U MTPEIBUICHUS] CBOMCTB KOHKPETHBIX BEILIECTB;

pa3BHUBaTh UHPOPMAIIMOHHYIO KOMIIETEHTHOCTH MTOCPEACTBOM YIITYOJIEHUsI 3HAHUN 00
HCTOPUHU CTAHOBJICHUS] XUMUYECKON HAyKH, €€ OCHOBHBIX MOHATUN, IEPUOAUYECKOTO
3aKOHA KaK OJTHOTO U3 BaKHEHIINX 3aKOHOB MPUPO/BI, a TAK)KE O COBPEMEHHBIX
JOCTH)KEHUSX HAYKU M TEXHUKH.

Pasznea II1. MHoroodpa3zue XuMn4ecKMX peakuui
BbIMyCKHUK HAYYUTCS:

OOBSICHATH CYyTh XUMHUYECKHX MPOIIECCOB M UX MPUHIUITHATIBHOE OTINYHE OT
(bU3UYeCKuX;

Ha3bIBaTh MPU3HAKU U YCIIOBHSI MMPOTEKAHMS XUMUYCCKUX PEAKITHIA;

yCTaHaBIIMBATh MPUHAIIKHOCTh XUMHUECKOW PEAKIIUHU K ONPEICIICHHOMY THITY I10
OJTHOMY U3 KJIaCCU(DMKAITMOHHBIX MPU3HAKOB: 1) [0 YKCITy U COCTaBY UCXOIHBIX BEIIECTB
Y TIPOJIyKTOB PEaKIUU (PEaKIMK COSAUHEHUS, Pa3JIOKEHHS, 3aMeIIeHUs] 1 00MeHa); 2) 10
BBIJICIICHUIO WJIW TIOTJIOMICHHUIO TETUIOTHI (PEaKIIUU K30 TEPMUYECKUE U
SHJIOTEPMHUECKUE); 3) IO UBMEHEHHUIO CTETICHEH OKUCIICHHSI XUMHYECKHIX 3JICMEHTOB
(peakiuu OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE);4) TI0 00paTUMOCTH Tpoliecca (peaKiuu
00paTuMbIe U HEOOpaTUMBIE);

Ha3bIBaTh ()aKTOPBI, BIUSIONIME HA CKOPOCTh XUMUYECKUX PEAKIIH;

Ha3bIBaTh ()aKTOPBI, BIUSIONINE HA CMEIICHUE XMMUYECKOTO PABHOBECHS,;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTUICCKON TUCCOIMAIIUN KHCIIOT, IEJIOUeH, COJIeH;
MOJIHBIC M COKPAIICHHBIC HOHHBIC YPaBHEHUS PEaKkIiii 0OMeHa; ypaBHEHHUsI
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIINN;

MPOTHO3UPOBATH MPOAYKTHl XUMHUECKUX peakinii mo ¢popMyaam/Ha3BaHUSIM MCXOTHBIX
BEII[ECTB; ONPEAETATh UCXOIHBIE BEIIeCTBA MO (popMyliaM/Ha3BaHUSM MPOIYKTOB
peaxiuu;

COCTaBIIATh YPaBHEHHS PEaKIIUi, COOTBETCTBYIOLIUX MMOCIEIOBATEILHOCTH («IICTIOYKE)
MpeBpaIeHUI HEOPraHNYECKHUX BEIIECTB Pa3IMYHBIX KIacCOB;

BBISIBIISITH B MPOIIECCE DKCIIEPUMEHTA MTPU3HAKHU, CBUIETEIbCTBYIOUIUE O PO TEKAHUH
XUMHYECKOHN peaKilnu;

MIPUTOTOBIISATH PACTBOPHI C ONIPEEICHHON MacCOBOM OJIEH pacCTBOPEHHOTO BEIIECTBA;
OTIPEJIeINIATh XapaKTep CPebl BOJHBIX PACTBOPOB KHUCIIOT U IIETOYEH M0 N3MEHEHHUIO
OKpacKH MHJIUKATOPOB;



MMPpOBOAWUTE KAYCCTBCHHLBIC PCAKIIUH, TOATBCPKIAOIMINUEC HAJIMIMUC B BOJHBIX PaCTBOPAX
BCIICCTB OTACIBHBIX KATHOHOB 1 aHHMOHOB.

BLIHyCKHHK MOJIYYMT BO3MOKHOCTD HAYYUTLCH:

COCTaBJISATh MOJIEKYJISIPHBIE U TIOJIHBbIE HOHHBIE YPaBHEHUS 110 COKPALICHHBIM HOHHBIM
YPaBHEHUSIM;

MIPUBOJUTH IPUMEPBI PEAKLUI, IOATBEPKIAIONIUX CYILIECTBOBAHUE B3aNMOCBSI3U MEXKIY
OCHOBHBIMHM KJIaCCaMHU HEOPraHUYECKUX BELIECTB;

MIPOTHO3UPOBATH PE3YJIbTATHl BO3ACHCTBUS PA3IMYHBIX ()aKTOPOB HA M3MEHEHUE
CKOPOCTUXMMHUYECKON PEaKLINH;

MIPOTHO3UPOBATH PE3YNIBTATHl BO3ACUCTBUS Pa3IMUHBIX ()AKTOPOB HA CMEIICHHE
XUMHUYECKOTOPAaBHOBECHSI.

Pazpnen IV. Muoroo6pasue BeuecTn
BopInyckHUK HAY4YHTCSH:

OMpCACIIATh MPUHAMJICKHOCTE HCOPIraHNYCCKUX BEIICCTB K OJJHOMY M3 U3YUYCHHBIX KJIaC-

COB/TPYII: METAJUIBl U HEMETAJUIbI, OKCHIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

COCTaBJISATh (DOPMYIIBI BEIIECTB 10 UX HA3BAHUSIM;

ONpCACIIATh BAJICHTHOCTD U CTCIICHB OKUCIICHUS 3JIEMCHTOB B BCIICCTBAX;

COCTaBJIATH (GOPMYITBI HEOPTAHMYECKUX COSAMHEHUH TI0 BAJICHTHOCTSIM U CTETICHSIM
OKHCIICHUSDJIEMEHTOB, a TAKXKE 3apsaM HOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH
KHCJIOT, OCHOBAHHI U COJICH;

O6’I)SICH5[TI) 3aKOHOMCPHOCTHU U3MCHCHU A q)HSI/I‘-IeCKI/IX U XUMHYECKUX CBOWUCTB IIPOCTBIX
BCIICCTB (MeTaJ'IJ'IOB 158 HeMeTaJ'IJ'IOB) " UX BBICHIUX OKCHAOB, 06p330BaHHI)IX JICMCHTAMHU
BTOPOTOU TPETHETO TIEPHUOIOB;

Ha3bIBaTh OOIME XMMHUYECKHUE CBOMCTBA, XapaKTEPHBIE JJIs TPYIIT OKCHJIOB: KUCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

Ha3bIBaTh OOIME XUMHUYECKHUE CBOMCTBA, XapaKTEPHBIE IS KAXKI0TO U3 KIAaCCOB
HEOpPraHWYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

MPUBOUTH IPUMEPHI PEAKITUH, TTOATBEPKIAIONTUX XUMUYECKUE CBOMCTBA
HEOPraHMYECKUXBEIIECTB: OKCUIOB, KUCJIOT, OCHOBAHUM U COJICH;

OTIPENICTIATh BEIECTBO-OKUCIUTENh U BEIIECTBO-BOCCTAHOBHUTEIb B OKUCIUTEILHO-
BOCCTAaHOBHUTEJILHBIX PEAKIIHSIX;

COCTaBJISITh OKUCIUTEIHHO-BOCCTAHOBUTEIBbHBIN OajaHc (11 M3yYEHHBIX PEAKIIUi) 1O
MPEIIOKEHHBIM CXEMaM PeaKIIHii;

MIPOBOJIUTH JIAOOPATOPHBIE OTIBITHI, IIOTBEP)KIAIOIINE XUMUUECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKHX BEIIECTB;

MIPOBOJUTH J1TAOOPATOPHBIE OMBITHI 0 MOJYYECHUIO U COOMPaHUIO Fra3000pa3HbIX BEIECTB:
BOJIOPO/JIa, KUCJIOPOA, YIJIEKHCIOTO T'a3a, aMMHUaKa; COCTABIISATh yPaBHEHUS
COOTBETCTBYIOIIUXPEAKIIHA.

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

MIPOTHO3UPOBATH XUMUYECKHE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa U
CTPOEHUS;TPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIISITH OKUCIUTENbHBIC WU
BOCCTaHOBUTEJILHBIE CBOMCTBA C YUETOM CTEMEHEH OKUCIICHHSI JIEMEHTOB, BXOSIINX B
€ro COCTaB;

BBISIBIISITH CYIIIECTBOBAHNE T€HETUYECKON B3aMOCBS3M MEXK/y BEIIECTBAMU B PSIIY:
MPOCTOEBEIIECTBO — OKCUJl — TUIPOKCU]] — COJIb;

XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM U a30THOW KHUCTIOT;
MIPUBOJIUTH MPUMEPHl YPaBHEHUH peakInid, JIeKAIIUX B OCHOBE MPOMBIIIIEHHBIX
CIOCOOOB TOJTy4YEHUsI aMMHUaKa, CEPHOUM KUCIIOTHI, UyTYHA U CTallu;

OTHCHIBATh (PU3UYECKUE M XUMHUYECKHE MTPOLIECCHI, SIBIISIONIUECS YaCThI0 KPYTOBOPOTA
BEIIECTB B MPUPO/IE;



¢ OpPraHru30BbIBATH, IPOBOAUTH YHCHUYCCKHUC ITPOCKTHI 10 UCCIICAOBAHHUIO CBOICTB
BCUICCTB,UMCIOIIINX BAXKHOC NPAKTUYICCKOC 3HAYCHUC.

4 KPUTEPUU OHEHUBAHMUS PA3JIMYHBIX TPOBEPOYHBIX PABOT

[Ipu onieHKe y4eOHBIX JOCTHKEHUN ydaluXcs IPUMEHSETCS] KpUTepHallbHasi CUCTEMA Olle-
HUBaHUA [0 NATHOAIBHON 1IKaJe (0OTMETKa «1» He CTaBUTCS):

Kputeprnn oieHKH TPOSKTHOHN U UCCIIEIOBATEIBCKON pabOTHl pa3pabaThIBAIOTCS C yUe-

TOM IieJIel ¥ 3a/1a4 POEKTHON JIeATEIbHOCTH Ha JAHHOM 3Tarie oOpa3oBanusl. UHIuBUyaIbHbII
MPOEKT 1eJIECO00Pa3HO OI[EHUBATH TI0 CIEAYIOIIUM KPUTEPHUSIM:

1. CnocoOHOCTh K CAaMOCTOSITEIbHOMY NPUOOPETEHNIO 3HAHUN U PELLIEHUI0 IPOo0OJIeM, MPOsiB-
JISIOLIAsCS B YMEHUU NIOCTABUTh MTPOOIIEMY U BBIOpATh a/IeKBaTHbBIE CIIOCOOBI €€ pEelIeHHUs,
BKJIIOYasi IOUCK U 00paboTKy HHpOopMauu, GopMyIHpOBKY BBIBOJOB U/UIIM 0OOCHOBAHUE U
peanu3anui/anpoOannio MPUHITOTO pelieHus1, 000CHOBAaHUE U CO3JaHUE TIPOTHO3a, MO/IEIH,
Makera, 00beKTa, TBOPUECKOTO pelIeHUs U T. . JIaHHBIN KPUTEPHil B 11€JIOM BKJIIOUAET OLIEHKY
c(hOopMUPOBAHHOCTH MTO3HABATEIHHBIX YUECOHBIX TICHCTBUL.

2. ChopMupoBaHHOCTH MPEAMETHBIX 3HAHUH M CTIOCOOOB JIEWCTBHM, MPOSBIISIONIAACS B yMe-
HUU PACKPBITH cojiepKaHue paboThl, TPaMOTHO U 00OCHOBAHHO B COOTBETCTBHH C
paccMaTpuBaeMoi MpooOIEeMOi/TeEMOI UCTIOb30BaTh UMEIOIUECS 3HAHUS U CITOCOOBI ICHCTBHIA.
3. ChopMHUPOBAHHOCTD PETYISATHBHBIX JEHCTBUM, MPOSBISIONMIASCSI B YMEHUH CAMOCTOSATEITHLHO
IUTAaHUPOBATh U YIPABJIATH CBOEH MO3HABATENILHOM J1€ATENBHOCTHIO BO BPEMEHH, HCII0Ib30BaTh
pecypcHbIe BO3MOKHOCTH JUTsl IOCTUXKEHUS 1IeJIed, OCYLIECTBIISITh BEIOOP KOHCTPYKTHUBHBIX
CTPATEeTruid B TPYIHBIX CUTYyaLUsX.

4. ChopMupoBaHHOCTh KOMMYHUKATHBHBIX JIEHCTBUH, MPOSBIISAIOMIASCSI B YMEHUH SICHO U3J10-
XKUTh U 0()OPMUTH BBHITMIOJIHEHHYIO paboTy, MPEICTaBUTh €€ Pe3yNbTaThl, ApTyMEHTUPOBAHHO
OTBETUTH Ha BOIIPOCHI.

MaxkcumanbHast OLIEHKa M0 KaXI0My KPUTEPHUIO He JO0JDKHA MpeBblaTh 3 0amoB. [Ipu Takom
MOAXO0/JIe JOCTH)KEHHE 6a30BOr0 YPOBHS (OTMETKA «yIOBIETBOPUTEIHLHOY») COOTBETCTBYET
MOJIy4eHUIO0 4 epBUYHBIX 0aIOB (110 OJJHOMY OajlTy 3a Ka) /bl U3 YeThIPEX KPUTEPHUEB), a
JOCTHYKEHHE MOBBIIIEHHBIX YPOBHEW COOTBETCTBYET MOIYUECHUIO 7—9 MepBUYHBIX 0asIOB
(otMeTKa «xopoiio») ik 10—12 nmepBUYHBIX 0aTOB (OTMETKA «OTIUIHOY).

KpuTepuu onieHKH yCTHOT0 0TBeTa

OTMeTKA «5» cTaBUTCS, €CJIN:

® OTBET NOJHBIN U MPABUIBHBIA HA OCHOBAaHUH U3Y4YEHHBIX TEOPUIL;

e MarepHall U3JIOKEH B JIOTUYECKOI MOCIeI0BaTEIbHOCTH, JIUTEPATYPHBIM SI3bIKOM;

® OTBET CaMOCTOSITEIbHBIN.

OTtBeT «4» cTaBUTCS, €CJIH;

® OTBET NOJHBIN U MPABUIBHBIA HA CHOBAHWU U3YYEHHBIX TEOPHIA;

e MaTepHall U3JI0KEH B ONPEIEICHHOM JIOTUYECKOW NTOCIIEI0BATEIbHOCTH, IIPU 3TOM
JOTIYILIEHBI IBE-TPH HECYIIECTBEHHBIEC OMIMUOKH, UCTPaBIEHHBIE IO TPEOOBAHUIO
YUUTETIS.

OT1MeTKA «3» CTaBUTCS, €CJIH:

® OTBET MOJHBIN, HO IPU ITOM JOMYII[EHA CYIIECTBEHHAs OIINOKa;

® WM OTBET HEMOJIHBIN, HECBSA3HBIMN.
OTMeTKAa «2» CTAaBUTCH, €CJIN:

® [pu OTBETE OOHAPY)KEHO HEMOHUMAaHUE YJaIlUMCs COJIepKaHus ydeOHOTO MaTepurana,

® U JIOMYIICHBI CYIIECTBEHHBIC OMMOKHU, KOTOPhIE YUAITUHACS HE MOXKET UCIIPABUTh MPHU
HaBOJIALIMX BOMPOCAX YUUTEIIs;

e u0O IpU OTCYTCTBUH OTBETA.



OneHka YKCIEPUMEHTAIbHBIX YMEHUI

OreHka CTaBUTCS HA OCHOBAHUW HAOIIOCHUS 32 YYAIIUMHUCS B XO/I€ BBITIOJTHEHUS
MPAKTUYECKON PabOTHI M MUCBMEHHOTO OTYeTa 3a padoTy.

OTMeTKAa «5» CTAaBUTCH, €CJIM:

e paboTa BBINOJIHEHA OJHOCTHIO U 0€3 OIMOO0K, CAeIaHbl IPaBUIbHbIE HAOIIOIEHUS U
BBIBOJIBI;

® OKCIICPUMEHT OCYIIECTBJICH 10 IUIaHy C YIETOM TPeOOBAaHUI TEXHUKHU OC30IMaCHOCTH U
MPaBWIPAOOTHI C BEIICCTBAMH U 000PYIOBAHUEM;

® [POSIBJICHBI OPTaHU3AINMOHHO - TPYJIOBBIC YMEHUS, TIOIJICPKUBAIOTCS YUCTOTA H ITOPSIIOK
HapaboveM MecTe, SJKOHOMHO UCTIOJIb3YIOTCS PEaKTHUBBHI.

OTMeTKa «4» CTABHUTCS, €CJIH:

e paboTa BBIOJTHEHA IPABWIILHO, CJCIIAHbI MPABUIIbHBIC HAOIIOACHUS U BBIBOJIBI, HO MTPU
3TOM IKCIIEPUMEHT ITPOBEJICH HE MOJTHOCTHIO;

® WU JIONYIICHBI HECYIICCTBCHHBIC OMMUOKHU B padOTe C BEIIECTBAMU U 000PYTIOBAHUEM.

OT1MeTKAa «3» CTABUTCH, €CJIM:

e paboTa BBIIOJIHEHA IPABIIILHO HE MEHEE, YeM HAIOJIOBHHY,

® JUIM JIOTYyIIEHA CYIIECTBEHHAs OIMMOKA B XOJ€ KCIIEPUMEHTA, B O0BSICHEHNH, B
odopmIIeHHH pabOThI, B COOTIOJICHUH TTPABUJI TEXHUKH O0€30MMacHOCTH TIPH paboTe C
BEI[ECTBAMHU M 000PYI0BaHUEM, KOTOpasi HCIIPABJICTCS 10 TPSOOBAHUIO YUUTEIIS.

OTMeTKA «2» CTABUTCH, €CJIN:

e JlomyIIeHbI ABe (M 60Jee) CylecTBEHHbIE ONTMOKN B X0/I€ SKCIIEPUMEHTA, B 00OBSICHEHHUH,
BoopMIIeHUU PabOTHI, B COOIFOICHUH TIPABIII TEXHUKHA 0€3011aCHOCTH, KOTOPhIE
yUalIuiicss HEMOXKET UCIPABUTh JIaXKe 10 TPEOOBAHUIO YUUTEIS;

e paboTa HE BBIMOJIHEHA, Y YYalllerocs OTCYTCTBYET IKCIIEPUMEHTaIbHbIE YMEHUSI.

OuneHka yMeHH# peliaTh pacyeTHbIe 3aa4M

OT1MmeTKa «5» CTAaBUTCHA, €CJIN B JIOTHYECKOM PaCCYKACHHUU U PCIICHUU HET OIHI/I6OK, 3aJa4da
pCuICHa pallMOHAJIbHBIM CHOCO6OM;

OtmeTKka «4» CTAaBUTCH, €CJIN B JIOTHYECKOM PaCCYXXACHHUU U PCIICHUU HET CYIIICCTBECHHBIX
OI_HI/I6OK, HO 3ajJiadya p€uIi€Ha HEpalruOHaJIbHbBIM CHOCO6OM, WA JOITYIICHO HE boiee ABYX
HECYIICCTBCHHBIX OIINOOK.

OtmeTka «3» CTAaBUTCS, €CJIN B JIOTHYECKOM PACCYXXACHNU HET CYIICCTBECHHBIX OH_II/I6OK, HO
AOIyIICHa CYIICCTBCHHAA omnOKa B MaTEMaTHYECKUX pacucrax.

OTMmeTKa «2» CTaBUTCH, €CJIN UMCIOTCA CYIIECTBCHHBIC OIINOKH B JJOTHYECKOM PaCCyKACHUHN U
B PCIICHHU,; OTCYTCTBYCT OTBCT HA 3a/laHUC.

Ouenka NMCbMEHHBIX KOHTPOJILHBIX padoT

OtMeTKa «5» cTaBUTCS, €CITU: OTBET IMOJIHBIN U MPAaBUIIBHBIA, BO3MOYKHA HECYIIIECTBEHHAS
oIInOKa.

OtMeTKa «4» cTaBUTCS, €CITU: OTBET HETMOJHBIN WM JIOMYILIEHO He Ooyiee ABYX
HECYIIECTBEHHBIX OITUOOK.

OtMmeTka «3» cTaBUTCS, €CTTU: pPadOTa BHITIOJHEHA HE MEHEe YeM HalOJOBHHY, JOMYIIEHa OIHA
CyIIIECTBEHHAsl OIINOKA U MIPHU STOM JBE-TPU HECYIIECTBEHHBIE.

OtMeTKa «2» cTaBUTCS, €ClTU: pPadOTa BHITIOJHEHA MEHBIIIE, YeM HANIOJOBUHY HIIA COJIEPIKUT
HECKOJIBKO CYIIECTBEHHBIX OIIUOOK, 1100 paboTa HE BBHIOIHEHA.

[Ipu orieHKe BBITIOTHEHHS MUCBMEHHON KOHTPOJIBHOUM paboThl HEOOXOUMO YUUTHIBATH
TpeboBaHus eMHOTO opdorpaduueckoro pexxuma. OTMETKa 32 UTOTOBYIO KOHTPOJIBHYIO paboTy
KOPPEKTUPYET MPEIIIECTBYIONINE MPU BHICTABIIEHUU OTMETKHU 32 YETBEPTh, OTYTOIUE, TOI.



Onenka TecTOBBIX padoT

TecTsl, cocTosIIME U3 TSATH BOIPOCOB MOXKHO HCIOIB30BATh MOCIIE N3YYCHHS KaXI0T0 MaTepH-
ana (ypoka). Tect uz 10—15 BonpocoB UCONIB3YETCS I IEPUOANIECKOTO KOHTpoJs. Tect u3
20—30 BompocoB HEOOXOIUMO UCIIOIB30BATH ISl HTOTOBOTO KOHTPOJIS.

[Ipu oleHMBaHUH UCTIONB3YETCA CIETYyIOMIast IIKaja:

JIns Tecta U3 mATH BOIIPOCOB

HET OIINOOK — OLIEHKA «5%»;

OJTHA OIIMOKA — OIICHKA «4»;

JIBE OIIMOKM — OIIEHKA «3»;

TpH OIIMOKHU — OIIEHKA «2».

st ecta u3 30 BOIIPOCOB:

25—30 npaBMIILHBIX OTBETOB — OIICHKA «5»;

19—24 npaBUIIBHBIX OTBETOB — OLIEHKA «4»;

12—18 npaBUIBHBIX OTBETOB — OLIEHKA «3%;

MeHbIIEe 12 MpaBUIBHBIX OTBETOB — OLIEHKA «2).

Ouenka pedepara

Pedepar oneHuBaeTCs MO CIISYIONTAM KPUTCPHUSM:
e coOmoneHue TpeboBaHM K ero 0(hopMIICHHIO;
¢ HEoO0XOJUMOCTh M IOCTATOYHOCTD ISl PACKPBITHSI TEMBI TPUBEICHHOM B TEKCTE
pedepata nadopmanuu;
e yMeHHE 00yJaromerocs CRBO0OIHO M3JIaraTh OCHOBHBIE HUCH, OTPAKECHHBIC B pedepare;
e CcriocoOHOCTH 00YJaOUIETOCs MOHSTH CYTh 3a/[aBACMbIX YWICHAMH aTTECTAI[HOHHON
KOMHUCCHH BOIIPOCOB U C(OPMYIIUPOBATH TOYHBIC OTBETHI HA HUX.



YYEBHO —- TEMATUYECKHAM ILJIAH
«XUMMUSL. 8 KIACC» YMK O.C. I'adpueasina

68 yacosB (2 yaca B HeeJI10)

Jl:;-)n KoanuectBo HpakTn4 KonTpoabubie
4acoB padoThI padoThI
Tema
1 BBenenue IlepBonayanbHble 8uac 1
XUMUYECKUE TTOHSATHS
2 | Temal.ATOMBI XUMHYECKHX 9 yac 1
3JIEMEHTOB
3 | Tema2. Ilpocteie BemecTBa 7 4ac 1
Tema3.CoeTHEHUST XUMHUYECKUX 14 gac 1
2JIEMEHTOB
5 | Temad4.M3meHeHHs, TPOUCXOAAIITUE C 11 yac 1
BEIIIECTBAMHU
6 | TemaS.PactBopenue. PacTBopHI. 18 uac 1
CBoiicTBa paCTBOPOB AJICKTPOJIUTOB
7 | ATorm kypca 1 vac
Bcero 68 uac 6
KAJEHJIAPHO-TEMATHUYECKOE IIJIAHUPOBAHUE
«XHUMMUSL. 8 KIIACC»
Obwee konuuecmeo uacoe — 68, 6 neoenro — 2uaca.
Ne Tema/ypox Mara Mara
no no
mwiany | ¢gakry
BBenenue. IlepponauanbHbie XuM. NOHATHA (8 yac.)
1 ITpenmeT xumun. BemiecTna. 02.09
2 [IpeBparienue BemiecTB. Posib XUMUHM B )KU3HU 06.09
YeJoBeKa.
3 | IpakTtuyeckasi padora Nel: «[Ipuémsr oOpareHus ¢ 09.09
nabopaTtopHbeIM 000pyaoBaHreM. CTpOeHUE TIIAMEHI).
4 [Teprognyeckast cuCTeMa XUMHYECKUX 3JICMEHTOB. 13.09
3HaKM XUMHUYECKHUX DJIEMEHTOB.
5 | Xumuueckue popmynsl. OTHOCUTENbHBIE ATOMHBIE U 16.09
MOJICKYJISIPHBIE MACCHI.
6 | Pacuérel mo xmmudeckoi hopmyre. 20.09




7 3akpervieHue 3HaHUi 1 YMEHH 1o TeMe «BBenenue. 23.09
[lepBOoHAYATBEHBIC XUMUYCCKUE TIOHITHSI.
8 | KonTposbHas padora Ne 1 no teme «BBenenue. 27.09
IlepBoHAaUATBLHBIC XUMUYECKUE TTOHITH.
Tema Nel. AToMBbI XMMHYECKHX 3J1eMeHTOB (9 yac.)
9 | OcHOBHBIE CBEICHUS O CTPOCHUHU aTOMA. 30.09
10 | Ctpoenue 3IeKTPOHHBIX 000JI0UYEK aTOMOB 04.10
XUMUYCCKHUX DJIIEMCHTOB.
11 | Ileproauueckuii 3aKOH U MEPUOANIECKAs CUCTEMA 07.10
XHUMHYECKHUX dyeMeHToB /.M. Menaeneena.
12 | MoHHas CBA3b. 11.10
13 | KoBasieHTHas HemoJisipHas XMMHYECKasi CBSI3b. 14.10
14 | KoBaneHTHasl MOJIsipHAsE XUMUYECKAsl CBA3b. 18.10
DIEKTPOOTPUIIATEIILHOCTb.
15 | Meramnnueckas XUMHYECKas CBS3b 21.10
16 | OGo0meHre U CHCTEMATH3aIMs 3HAHUH 0 XMMHUYECKUX 25.10
AJIEMCHTAX.
17 | KontpoJbHas padota Ne2 no teme « ATOMBI 08.11
XUMHUYCCKHMX 3JICMEHTOBY
Tema2. IIpocTbie BenecTBa (7 yac)
18 | [IpocThie BemiecTBa - METaJUIbI. 11.11
19 | [IpocTeie BemiecTBa - HEMETAJLIBI 15.11
20 | KonmrgecTBO M MOJIsIpHAs Macca BEIIECTRA. 18.11
21 | Monspublit 00bEM ra30B. 3aK0OH ABOTaaApoO 22.11
22 | Pemenune 3a1a4 ¢ MCIIOJIb30BAaHUEM TTOHSITHI 25.11
«KOJIMYECTBO BEIIIECTBAY, «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEMY, «UUCII0 ABOTAIPOY.
23 | O000I11IEHE ¥ CUCTEMATU3AIINS 3HAHUH 110 TEME 29.11
«IIpocTble BemecTBay.
24 | KonTpoJabHas padora Ne 3 o teme «IIpoctrie 06.12
BCIIICCTBAY
Tema3.CoennHennsi XAMMYE€CKHX 3JIEMEHTOB
(14 yac)
25 | CTeneHb OKUCIICHUS 09.12
26 | bunapHbIe COeTMHEHUS METANIOB U HEMETAJJIOB 13.12
27 | Oxcunpl. Jlerydne BOTOPOTHBIC COSTUHCHHUS. 16.12
28 | OcHOBaHWUAI. 20.12
29 | KucnoTsl: cocTaB, HOMEHKIIATypa. 23.12
30 | Comm. 27.12
31 | Kpucrannmmueckue pemeTKy. 10.01
32 | UucThle BemecTBa M CMECH 13.01
33 | IIpakTuyeckasi padora Ne2 OuuncTka 3arps3HEHHON 17.01

TMOBAPECHHOMW COJIN




34 | MaccoBas u 00bEMHas J0JIU KOMIIOHEHTOB CMECH 20.01
(pactBOpA).

35 | Pemenue pacu€THBIX 3a/1a4 Ha HAXOXKJICHHE MacCOBOM 1 24.01
00BEMHOI JToNIel cmecH.

36 | IlpakTuuyeckasi padora Ne3 IIpurorosieHue pactBopa 27.01
C OnpeAenEHHON MacCOBOM J0JIEU paCTBOPEHHOTO
BEIIECTRA.

37 | O6001IeHre U cucTeMaTh3alys 3HaHUM 10 TeMe 31.01

38 | KonTpoabHas padora Ne 4 o teme «CoenmHEeHHUs 03.02
XUMHYECKHUX JIEMCHTOBY
Tema4. U3meHeHusl, MPOUCXOASIIIHE C BelIECTBAMU
(11 4ac)

39 | XuMHueckue peakliuy U YCIOBHs MX MPOTEKAHUS 07.02

40 | 3ak0oH COXpaHEHHUS MACCHI BEIIECTB. X UMUYCCKHUE 10.02
yYpaBHCHHSI.

41 | Peakiuu pa3noxeHusl. 14.02

42 | Peakuu coeqUHEHUS 17.02

43 | Peaknuu 3aMenieHAs 21.02

44 | Peakuu oOMeHa. 24.02

45 | Tunel XUMHUUYECKHUX PEaKIui Ha IPUMEPE BOJIBI. 28.02

46 | Pemenue 3ama4 1o XMMHUYECKUM YpaBHEHUS Ha 03.03
HAX0XJICHHE KOJMYEeCTBA MacChl U 00BhEMA BEIIeCTRA.

47 | Pemenue 3a1a4 10 XMMHUYECKUM YPaBHEHUSIM Ha 10.03
HAXO0XICHHE MacChl WK 00bEMa MPOAYKTA PEAKIIHH 110
M3BECTHOM Macce Wi 00bEMY UCXOJIHOTO BEIIECTBA,
COJIEPIKAIIETO MPUMECH.

48 | O00O0IIEHNE U cUCTEMATU3al 3HAHUHN 110 TEME 14.03
«VI3MeHeHus, TPOUCXOISIINE C BEIIECTBAMHU.

49 | KontpoabHas padora NeS o teme «3meHeHus, 17.03
IPOUCXOISITITNE C BEIIECTBAMMIY.

Tema 5. PacTBopenue. PactBopnl. CBoiicTBa
PacTBOPOB 2J1eKTPoaIuTOB (18 yac)

50 | PactBopenue. PacTBOpHMOCTD BEIIECTB B BOJIC. 28.03

51 | DnexTponuTHUecKas JUCCOIUALUAL. 31.03

52 | OCHOBHBIE TIOJIOKEHUS TEOPUH AIICKTPOIIUTUYECKON 04.04
JTUCCOTIMAIIHH.

53 | luccomuanus KHCIOT, OCHOBAHUH, COJICH. 07.04

54 | MoHHble ypaBHEHHUS 11.04

95 | YopaxkHeHus! B COCTaBJICHUN UOHHBIX YPaBHEHUIM 14.04
peaKIuu.

56 | KucioTsl B cBeTe TEOPUU DIIEKTPOIIUTHIECKOM 18.04
JTUCCOTIMAIIHH.

57 | OcHOBaHUS B CBETE TEOPUH BIEKTPOIUTHUECKOM 21.04

JTACCOINAIINH.




58 | Oxcuabl 25.04

59 | Conu B cBETE TEOPUH IEKTPOIUTHUECKOU 28.04
JVCCOITUAITHH.

60 | IIpakTuuyeckasi padora Ne 4. CBoiicTBa KUCIIOT, 04.05
OCHOBAHMM, OKCUJOB U COJICH.

61 | ['enernueckas CBsI3b MEXAY KjacCaMl HEOPraHUYECKUX 05.05
COEMHEHUM.

62 | OKHCIUTENBHO - BOCCTAHOBUTEIbHBIE PEAKIUH. 11.05

63 | YhpaXHEHHUS B COCTaBJISHHH OKHUCIUTEIIBHO - 12.05
BOCCTAaHOBHMTEIILHBIX PEAKITUH.

64 | ColicTBa BelecTB M3y4eHHBIX KiaccoB B ceeTe OBP. 16.05

65 | IIpakTnueckas padora Ne 5.Pemecnue 19.05
AKCIIEPUMEHTAIBHBIX 3a/1a4.

66 | O6001IeHre U cucTeMaTh3allys 3HaHUM 110 TeMe 23.05

67 | KonTpoabHasi padora Ne6 o reme «PactBopenue. 26.05
PactBopbl. CBOHCTBa pacTBOPOB AJIEKTPOIUTOB)

68 | Ananu3 KoHTposbHOU paboTel. UTorm Kypca. 30.05




