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HosicuuTeIbHAA 3aNIMCKA

OcHoBanueM 1t pa3pabOTKH JaHHOHM pabodeil mporpaMMbl SIBIISIOTCS:

1. OcHoBHas 0Opa3zoBaTeNIbHAS MPOTPaMMa OCHOBHOTO OOIIETO 00pa30BaHUS
MYHHUITUTIATBHOTO Ka3e€HHOTO 0011e00pa30BaTEILHOTO YApeKACHUS
«Cpennecubupckass cpeasssi oOmieoOpa3oBaTeiabHas IIKOJa» |aTbMEHCKOTO
paifona AmnTtaiickoro kpas (yTB. mpuka3oMm aupektopa mkonsl oT 12.02.2020
Nel1/3);

2. Tlporpamma OCHOBHOTO 001Iero oOpa3oBaHHs MO XUMHUHU. §-9 Kiacchl.
Astoper  O.C.I'abpuensi, A.B.Kymmosa. (Xumus. 7-9 xnaccsl: Paboune
nporpammsl/ coct. T.JI.I'amOypueBa. — M.: JIpoda, 2015);

3. llomoxxenme o pabodeii mporpamMmme  y4eOHOTO  MpeaMera
MYHHUITUTIATHBHOTO Ka3eHHOI'0 00111600pa30BaTENBHOIO YUPEXKICHUS
«Cpennecubupckass cpeansss oOmieoOpas3oBarenbHas IIKoJa» TambMEHCKOro
paiioHa AnTaiickoro kpas (yTB. mpuka3om aupekropa mkosbl oT 09.03.2016 Nel7).

Y4eOHBIM MJIaHOM OCHOBHOTO 0011ero oOpa3zoBanus mikosbl Ha 2020-2021
y4.T. IPEIyCMOTPEHO U3yUeHrne XUMHUH B 9-0M Kilacce B 00bE€Me 2 yac B HEZIEIIIO.

1. Ilnanupyemble pe3yibTAThl 0CBOCHUS Y4EOHOI0 nmpeaMera « XuMHs»

JINYHOCTHBIE pe3yJibTaThl:

Yyammiicst TOIKEH:

3Hamb W NOHUMAMb. OCHOBHBIE HMCTOPUYECKUE COOBITHS, CBA3aHHBIE C
pPa3BUTHEM XUMHUU U OOIIECTBA; JOCTHXKEHHS B OOJACTH XUMHUHU U KYJBTYpHbBIE
Tpaauuuu (B YaCTHOCTH, HAy4yHbI€ TpPaJULMU) CBOEW CTpaHbl; OOLIEMHPOBBIE
JOCTHKEHUSI B 00JIACTH XMMHUU; OCHOBHBbIE NPUHLMIIBI U MpaBUia OTHOLIEHUS K
OpUpOJIC; OCHOBBI 3J0pPOBOrO 00paza JKU3HM U  30pOBbecOEperarommx
TEXHOJIOTUH; IIpaBWIa IOBEIAEHUS B UYPE3BbIYAMHBIX CHUTYallMsX, CBSA3aHHBIX C
BO3/ICIICTBMEM pa3IMYHBIX BEIIECTB; OCHOBHBbIE .MpaBa U OO0SI3aHHOCTU
rpaxgaiuHa (B TOM  4YHMCIIE  y4Yalllerocsl), CBSI3aHHBIE C  JIMYHOCTHBIM,
npoEeCCUOHANBHBIM W KU3HEHHBIM  CAMOONPENENIEHUEM;  COLHUAJIbHYIO
3HAYMMOCTb U cojJiepKaHue Npodecchid, CBI3aHHBIX C XUMHUEH;

UCNBIMBIEAMDb: YYBCTBO TOPAOCTH 3a POCCHUNMCKYI0 XMMHYECKYIO HAYKYy U
YBAKECHHUE K UCTOPUHU €€ PA3BUTHS; YBAKECHHE U NPUHATHE NOCTHKCHUN XUMUU B
MUpE; JII0OOBb K MPHUPOJIE; YBAKEHUE K OKPYX AIOIUM (y4aluUMCs, YYUTEISIM,
pOAMTENSAM U JAp.) — YMETh CIyLIaTh W CIbIIIATh MapTHEpa, MPU3HABATH MPaBO
KQKJIOTO Ha COOCTBEHHOE MHEHHUE, TPUHUMATh PEIICHUs C YYETOM IMO3ULIMNA BCEeX
YYaCTHUKOB; YYBCTBO IPEKPACHOTO M OCTETHYECKMX YYBCTB Ha OCHOBE
3HAKOMCTBA C MMHPOM BEUIECTB M MX MPEBPALICHUN; CAMOYBAKEHUE U
HIMOLIMOHAJIBHO-TIONOKHUTENFHOE OTHOIIIEHHE K ce0e;

npusHasams.  UEHHOCTh  3JI0POBbs  (CBOErO W JPYrUX  JIHOJCH);
HEOOXOJMMOCTh CAMOBBIPAKEHUS, CAMOpEATIN3alliY, COLUUATBHOIO IPU3HAHMS;

0co3Haeamv, TOTOBHOCTh (WJIM HETOTOBHOCTB) K CAMOCTOSTEIbHBIM
MOCTYIKaM U JIEMCTBUSIM, OTBETCTBEHHOCTbh 32 MX pE3YJIbTaThl, TOTOBHOCTH (MJIU
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HErOTOBHOCTh) OTKPBITO BbIpaXXaThb M OTCTaMBaTh CBOIO MO3HUIMI0 U KPUTUYHO
OTHOCHUTBCSI K CBOUM IOCTYIIKaM;

npos6namy. SKOJOTUYECKOE CO3HAHHE; J00pOKeNaTeIbHOCTh, JOBEpUE U
BHUMATEIIHOCTh K JIFOJSIM, TOTOBHOCTh K COTPYIHHUYECTBY U NIPyKOe, OKa3aHUIO
NOMOIIM TEM, KTO B HEH Hyxkaaercs; OOOOIIEHHBINH, YyCTOHYMBBIA U
n30UpaTeNbHBIA MTO3HABATEIBHBI WHTEPEC, WHUIUATUBY U JIFOOO3HATEIBHOCTH B
VM3yYEHUH MHUpPa BEIIECTB U PEAKIMU; LEICYCTPEMIICHHOCTh U HACTOMYMBOCTH B
JIOCTUKEHUHU 11eJIe, TOTOBHOCTh K MPEOJIOJICHUIO TPYAHOCTEH; YOEKJAECHHOCTh B
BO3MOXXHOCTH MO3HAHUSI MPUPObI, HEOOXOJAUMOCTH Pa3yMHOTO HCIOJIb30BaHUS
JOCTHXKEHUM HayKU U TEXHOJIOTUM JIJIsl pa3BUTHUS 00IIECTBA;

yMemb: YCTAHABJIMBATh CBSI3b MEXKIY LEIbI0O U3YUYCHUS XMUMHUU U TEM, IJIS
4ero OHa  OCyIIecTBiseTcss (MOTHBaMH);  BBINOJHATH  KOPPUTHPYIOIIYIO
CaMOOLICHKY, 3aKJIFOYAIOLIyIOCs B KOHTPOJIE 3a IPOLIECCOM H3YyUYEHUsS XUMUU U
BHECEHHH HEOOXOJMMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TalaM U CHocodam
M3YYEHHUs] Kypca XUMHH; BBINOJIHATH  PETPOCIEKTUBHYID  CaMOOIIEHKY,
3aKJIFOYAIONIYIOCS B OILICHKE IIpolecca W pe3ysibTaTa HM3YYEHHS Kypca XUMHH
OCHOBHOM WIKOJIbI, IIOJBEJCHWE MTOTOB HAa OCHOBE COOTHECECHMS ILIEJIEN U
pEe3yJabTaTOB; CTPOUTH KU3HEHHbIE M MPO(ECCHOHANBHBIE IUIAHOM C Y4YE€TOM
KOHKPETHBIX  COLMAIbHO-UCTOPUYECKHUX, TMOJUTHYECKUX H SKOHOMHYECKHUX
YCJIOBUM; 0CO3HABaTh COOCTBEHHBIC IIEHHOCTH M COOTBETCTBHE MX MPUHUMAEMbIM
B KW3HHU PEIICHUSIM; BECTH JIUAJIOr HAa OCHOBE PABHOMNPABHBIX OTHOIICHUN M
B3aMHOI'0 YBAXKEHUS; BBIACISATh HPABCTBEHHBIN ACIIEKT MOBEACHUS U COOTHOCUTD
MOCTYNKK (CBOM W JAPYTHX JIHOJEH) M COOBITUS C TPUHATHIMU ITHUYECKUMHU
HOpPMAaMH; B IpeJeIaX CBOMX BO3MOXKHOCTEU MPOTUBOACHCTBOBATH JIEMCTBUSIM U
BIIUSIHUSM, TIPEJICTABIAIONIMM yIrpo3y KU3HH, 3J0pPOBbI0 U 0€30MacHOCTU
JMYHOCTHU U OOIIECTRA.

MeranpeamMeTHble U NpPeAMeTHble Ppe3yJabTaThl  pPa3MEIICHbl B
TEMATUYECKUX pa3Jiesax IporpaMMBl.

2. CopepxaHue ydyeOHOro npeamera « XuMus»

BBegenune. OOmasi XapakTepuCTHKA XHUMHUYECKHX JJIEMEHTOB H
xumuuyeckux peakuuil. Ilepuoanueckuii 3axkon u Ilepumoamyeckasi cucrema
xumuueckux 3j1eMenToB J[. 1. Menaeseea (10 1)

XapakTepucTHKa dJIEMEHTA 10 €ro IMOJIoXKeHUIo B [lepuoguueckon cucreme
xumuueckux oaneMeHTtoB JI. M. MengeneeBa. CBOHCTBAa OKCHAOB, KHCIIOT,
OCHOBAHMW W COJIEM B CBETE€ TEOPUU DJIEKTPOJIUTHYECKOM IUCCOLMALUA WU
OKHCJIEHUS-BOCCTAHOBJICHUS.

[Tonsitue 0 mepexomHbIX 37eMeHTax. AMGOTEepHOCTh. ['eHeTHYeCKui psij
IIEPEXOTHOTO HJIEMEHTA.

[Tepunonnueckuit 3akoH u [lepuoanueckas cucreMa XMMAYECKUX SJIEMEHTOB
. . Menpaeneena.
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XUMHYECKasi OpraHu3alus >KUBOM W HEKHUBOM MNPUPOJAbI. XHUMUYECKUU
COCTaB fAJIpa, MAHTUH U 3€MHOU KOpPbl. XMMHUYECKHE JIEMEHTBI B KJIETKAX KUBBIX
OpraHu3MoB. Makpo- 1 MUKPO3JIEMEHTHI.

OO6o6menne cBeneHUl 0 XUMHUYECKUX peakiusax. Kriaccuduxarms
XAMHUYECKUX PEAKIUN MO PA3JIMYHbIM IPU3HAKAM: «YHCIIO U COCTAB PEArUPYIOIINX
U 00pa3yroumxcs BEUIECTBY, «TEIUIOBON (D (PeKT», «HAMpaBICHUE)», «U3MEHEHHE
CTETICHEH OKUCJICHHsS JJIEMEHTOB, OOpPa3yIOLIMX pEarupyrollie BeIIeCTBay,
«(azay, «MCMONb30BAHUE KATATU3aTOPAY.

[loHATHE O CKOPOCTH XUMHYECKOW peakuuu. PakTopbl, BIHIIOIHAE Ha
CKOpPOCTb XUMHUYeCKHMX peakiuil. Karamuzatopsl u katanu3. HHrUOUTOPHL
AHTHOKCUJIAHTHI.

JemoncTpanun. Pazmunsie hopmel Tadmunsl JI. Y. Menneneea. Moaenu
aTOMOB 3JIEMEHTOB 1—3-ro mnepuojnoB. Mojenb CTpOEHHsSI 3E€MHOTO UIapa
(morepevHbId pa3pes). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEAKIIUU OT MPUPO/IBI
pearupyromux BEUIECTB. 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKON pEaKUUh OT
KOHIICHTPALIMM PEArupyromnX BEMIECTB. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOU
peakiuu OT IUIONIAJX COMPUKOCHOBEHUS PEAarupyroIIuX BeEIIECTB («KHUIISIIANA
CIIOI»). 3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEaKkIuu OT TeMIIepaTyphl
pearupyrommx  BemecTB. [OMOreHHbI W TETEPOTrCHHBIM  KaTaJIU3bl.
depMmeHTaTHBHBIN KaTanu3. MIHrubupoBanue.

JlabopaTopHbIe ONBITHI.

1. ITonydenue rugpokcuaa HMHKA U UCCIEAOBAHUE €TI0 CBOWCTB.

2. MogaenupoBanue mnocTpoeHus lleproanueckoi CUCTEMbl XHUMHYECKUX
anemenToB [[. 1. Menaeneena.

3. 3amenieHue xxene3oM Meau B pactBope cyibdara meau (II).

4. 3aBHUCUMOCTb CKOpPOCTHM XHUMHUYECKOHM pEaKUuhd OT MPUPOIbI
pEearupyrommx BEIECTB Ha IPUMEPE B3aUMOICUCTBHS KUCIOT C METAJUIAMM.

5. 3aBHCHUMOCTb CKOPOCTH XHMMHYECKOW peaKkIMu OT KOHIICHTPAIUU
pEearupyronmx BENIECTB HA MTPUMEPE B3aUMOACHCTBUS LIUHKA C COJMITHON KHUCIIOTOM
Pa3JINYHON KOHLICHTPALIUH.

6. 3aBUCMMOCTb CKOPOCTH XHWMHYECKOM peakiuu OT  IUIOLIAIH
CONPUKOCHOBEHMS PEArPYIOIINX BELIECTB.

7. MoaenupoBaHUE «KUIIALIETO CIOS».

8. 3aBHCUMOCTb CKOPOCTH XHMHYECKOM pEaKUUU OT TEMIIEPATYPhI
pearupyroux BeEIIeCTB Ha MpuMepe B3aumozeicTtBus okcuaa menu (I1) ¢
PacTBOPOM CEPHOM KUCIIOTHI Pa3JIMYHON TEMIIEPATYPHL.

9. PaznoxkeHue nepokcuaa BoAOpoAa ¢ MOMOIIb0 okcuaa mapranna (IV) u
KaTanasbl.

10. OOHapyx’eHHe KaTaja3bl B HEKOTOPBIX MUIIEBBIX MPOAYKTaX.

11. MarubupoBaHre B3aUMOJICUCTBHUS KUCTIOT C METAJUIAMHU YPOTPOTTUHOM.

MeTtanpeaMeTHbIe pe3yJbTaThl:

Y4aamuiics T0JDKEH yMems:
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OmnpeneNsaTh Lelb Y4eOHOM JIeATeNbHOCTH C TOMONIBI0 YYUTENS U
CaMOCTOATENLHO, UCKATh CPEJICTBA €€ OCYIIECTBIICHUS, paboTas 1o MIIaHy, CBEPITh
CBOM JICUCTBHUS C 1IEJIbIO0 U TTPU HEOOXOAUMOCTH UCIPABIIATH OIMIMOKH C MTOMOIIBIO
YUUTENS U CAMOCTOSITEIBHO;

COCTaBJIATh AHHOTAILUIO TEKCTA;

CO37aBaTh MOJICIIU C BBIJECJICHHEM CYLIECTBEHHBIX XapaKTEPUCTHK OOBEKTA U
NPEACTABICHUEM MX B  IPOCTPAHCTBEHHO-TPAPUUYECKON  WIM  3HAKOBO-
CUMBOJIMYECKOU popme;

OTIPEICTISATH BUABI KJIaCCU(PHUKAIIUU (ECTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIIATh MPSAMOE JE€AYKTUBHOE JOKA3aTENbCTBO.

IIpeameTHbIe pe3yJIbTATHI:

Yyamumiics T0IKeH ymems.

UCIIOJIb30BAaTh IPU XAapaKTEPUCTUKE IMPEBPALICHUM BEUIECTB IIOHATHUS:
«XHUMHUYECKAs] PEaKUUs», «PEAKIUU COCAUHEHUS», «PEAKIUU Pa3JIOKECHUS,
«peakiy O0O0MEHa», «pEeaKIMu 3aMelICHUs», «PEaKIUu HeUTpaIu3alum,
(OK30TEPMHUUECKUE PEaAKIUn», <«OAHIAOTEPMHUUECKUE peaKIuu», «o0paTuMbIe
peakiuu», «HEOOpaTUMBbIE pEAKIUU», «OKUCIUTEIHbHO-BOCCTAHOBUTEIIHHBIC
pPEaAKIHUN», KTOMOTEHHBIE PEAKIIMN», «TE€TEPOTCHHBIE PEAKIIUN», «KATATTUTUYECKUE
peaKIun», «HEKATATUTUYECKHE PEaKIUn», «TeIIoBOM 3(P(HEKT XUMUYECKOU
PEAKIHUN», KCKOPOCTh XUMHUYECKOUN PEAKIUN», «KaTaau3aTop»;

XapaKkTepU30BaTh XWMHUYECKHUE OJIIEMEHTH 1—3-T0 TepuomoB MO WX
nonokeHntro B llepmoamdeckorr cucreme xumuueckux dnemeHtoB . WM.
MenpaeneeBa: XUMHYECKMM 3HAK, I[OPSAJKOBBIA HOMEp, IMEpHOJ, TpyIIa,
MOATPYIINa, OTHOCUTENbHAS aTOMHAsI Macca, CTpOSHHE aToma (3apsi sapa, Yuciio
OPOTOHOB M HEUTPOHOB B sJipe, OOIIEEe YUCIO DSJIEKTPOHOB, paclpeiesieHue
AJIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM, TPOCTOE BEIIECTBO, (hopMyIa, Ha3BaHUE U
THUIT BBICIIETO OKCHJA M THAPOKCH[A, JETYYEro BOJOPOIHOTO COCAMHEHHS (s
HEMETAJIIOB));

XapaKTepU30BaTh OOLIME XWMHYECKHE CBOWCTBA aM(POTEPHBIX OKCHUIOB U
TUIPOKCHJIOB,;

MPUBOAUTH TPUMEPHI PEAKINM, MOATBEPKIAAONIUX XUMHUUYECKAE CBOWCTBA
aM(OTEepHBIX OKCUIOB U TUAPOKCHUIOB;

JaBaTh XApPAKTEPUCTUKY XUMHUUYECKUX PpEAKIMKW IO YHCIy M COCTaBYy
MCXOJIHBIX BEIECTB M MPOJAYKTOB PEAKIMH; TEIIOBOMY 3(DQeKTy; HampaBIeHHUIO
MIPOTEKAHMS PEAKIUU; U3MEHEHUIO CTETIEHEN OKUCIIEHUS DJIIEMEHTOB; arperaTHOMY
COCTOSIHUIO HCXOJIHBIX BELIECTB; YYACTHUIO KaTaJau3aTopa;

OOBSCHSTH M PUBOUTH IPUMEPHI BIUSHUAS HEKOTOPBIX (haKTOPOB (Tpupoaa
pearupyrommx BENIECTB, KOHLEHTpPALUS BEIIECTB, [ABJICHHUE, TEMIIEpaTypa,
KaTaJn3aTtop, IOBEPXHOCTh CONPUKOCHOBEHHS pEArupyloIIMX BELIECTB) Ha
CKOPOCTh XMMHUYECKUX PEAKIINH;

HaOMIOAaTh W OMHUCHIBATH YPABHEHHUS PEAKIUA MEXIy BEHIECTBAMHU C
MTOMOII[BI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;
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IIPOBOJUTH OMbBITHI, MOATBEPKIAIOIINE XUMUYECKHE CBOWCTBA aM(pOTEPHBIX
OKCUZIOB M THAPOKCUIIOB; 3aBUCUMOCTh CKOPOCTH XHMMHUYECKOM peakluuu OT
pa3nnyHbIX (PaKTOpOB (MPUPOJIA PEArMPYIOLIUX BEUIECTB, KOHLIEHTPAIUs BEIIECTB,
JaBJICHWE, TeMIepaTypa, KaTaau3aTop, IOBEPXHOCTb  COMPUKOCHOBEHUS
pearupyronmx BeuecTB);

Tema 1. Metasinbl (14 1)

[Tomoxenne MertamioB B [lepuoanyeckon cucTeEME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. Metaimmueckass KpUCTAJUIMYECKAs PELIETKA M METAJUIMYECKAs
XuMu4eckass cBs3b. OOmme ¢usnyeckue cBoiictBa MeTtaioB. CrjiaBbl, HX
CBOMCTBA M 3HAUEHHE. XMMHUYECKHE CBOMCTBA METAJIOB KaK. BOCCTAHOBUTEIIEH, a
TaKK€ B CBETE€ HUX IIOJOXKEHHUS B DIEKTPOXMMHUUYECKOM Py HaIpPSKEHUI
metaiioB. Koppo3us meramioB u crocoObl 00prObI ¢ HEl. MeTtamibl B IpUpo/Ie.
OO61mue crocoObl UX MOTYYSHUS.

O0masi XxapakTepuCTHUKA HIEJOYHBIX META/LUI0B. MeTamibl B MPUPOJE.
O6mme cnocoObl ux nonydeHusi. CtpoeHue atomoB. lllenounbie metamibl —
IPOCThIE BEIeCTBA. Ba)kHeHIMe COEIUHEHUsT HIENOYHBIX METANIOB — OKCHUJIBI,
TUAPOKCHUJIBI U COJIU (XJIOPUJIbI, KapOOHATHI, CyJIb(aThl, HUTPATHI), UX CBOWCTBA U
IpUMEHEHUE B HAPOJHOM X03diicTBe. KanuitHbie ynoopeHus.

OO0mas xapakTepuCTHKA JIEMEHTOB IJIaBHOW moarpynnsl |l rpynmnsi.
Crpoenne aroMoB. lllenodyHO3emMenbHbBIE METaUIBl — MPOCTHIE BELIECTBA.
BaxkHeiilme coeAMHEHUS MIEI0YHO3EMEIBHBIX METAJIIIOB — OKCH/IbI, THIPOKCUIBI
U coyid (XJIOpHUIbI, KapOOHATHI, HUTPATHI, Cyab(daThl, ¢ocdaTsl), UX CBONUCTBA U
IIPUMEHEHUE B HAPOJHOM XO35MCTBE.

Amomunuii. CtpoeHue aroma, (¢GuU3MUECKHE W XUMHUYECKHE CBOMCTBA
npocroro BeniecTtBa. COENMHEHMS QIIOMUHUS — OKCUJ W THAPOKCHI, HX
ampoTepHbIi Xapaktep. Baxkueimue conu amomunus. [I[puMmenenne aaTroMUuHus U
€ro COCUHEHUN.

Keneszo. Ctpoenue atoma, GU3MIECKUE U XUMHUYECKHUE CBOMCTBA MPOCTOIO
BEIIECTBA. | €eHETUUECKUE PAIbI Fe?* u Fe®". BaxkHelmie coim xelie3a. SHAUCHHUE
KeJe3a U ero COeIMHEHUH JIJ1s1 IPUPO/Ibl U HAPOHOTO XO3SIICTBA.

JemoncTpanuu. OO0pa3ibl HIEJIOYHBIX W IIEIOYHO3EMEIbHBIX METAJIOB.
OO6pazupl crjaBoB. BzaumopeicTBue HaTpusi, JUTHS W KalbIUsi C BOJIOH.
B3aumopeiicTBue HaTpusi 1 MarHusi ¢ KucjaopoaoM. B3zaumopeiicTBue MeTamioB ¢
HeMetasuiamu. [lonyuenue runpoxcuaos xenesa (II) u (II1).

JlaGopaTopHbIe ONBITHI.

12. B3aumoeiicTBUE pacTBOPOB KUCJIOT U COJIEN ¢ METAJIJIAMH.

13. O3HakoMmIIeHHE C PyJlaMH JKEJe3a.

14. OxpammBaHue MIAMEHU COJISIMU LIEJTOYHBIX METAJIJIOB.

15. B3aumoeiicTBrUE Kalnblys C BOJIOK.

16. ITonyueHne rugpoOKCUA KaIbLMs U HCCIEJOBAHUE EI0 CBOMCTB.

17. IlonyyeHune TUAPOKCHUIA ATFOMUHUS M UCCIIEIOBAHUE €T0 CBOMCTB.
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18. B3anmoneiicTBue Kene3a ¢ COJITHOM KUCIOTOM.
19. I[Tonyuenue ruapokcuaos xenesa (I1) u (II1) u u3yueHune ux cBOMCTB.

MeTanpeaMeTHbIe Pe3yJbTAThI:

Yyammuiics T0mKEH ymems.

paboTaTh MO COCTABJICHHOMY IUIaHYy, WCIIOJB3Yysl HApSIy C OCHOBHBIMHU H
JOTIOTHUTENBHBIC CPENCTBA (CIPABOYHYIO JIUTEPATYPY, CIOXKHBIE MPUOOPHI,
cpencta MKT);

C TIOMOIIIBIO YUUTENST OTOUpATh JUIsl PEICHHs y4eOHBIX 3a/1ad HEOOXOANMbBIC
CJIOBApH, HIMKJIONEIUU, CIPABOYHUKH, SJIEKTPOHHBIC TUCKH;

COMOCTaBIATh U OTOMPATh HMHQPOPMAIIMIO, TOJIYYEHHYIO U3 Pa3IUYHBIX
HMCTOYHUKOB (CJIOBapH, DHIIMKJIONEIUU, CIIPABOYHUKH, SJICKTPOHHBIE JTHUCKHU, CETh
WurepHer);

IPECTaBIATh UHPOPMALIMIO B BUJE TaOIHUIl, CXEM, OTOPHOTO KOHCIIEKTa, B
TOM ymcJie ¢ npumenenrem cpeacts UKT;

0hOpMIISITh CBOM MBICJIM B YCTHOM U MUCBMEHHOM pPEeYM C y4€TOM CBOMX
Y4€OHBIX U )KM3HEHHBIX PEUYEBBIX CUTYyaIlui, B TOM YKCJI€ C IPUMEHEHUEM CPEJICTB
UKT;

COCTaBJIATh PEIICH3UIO HA TEKCT;

OCYILIECTBIIAThH JOKA3aTEIbLCTBO OT IPOTUBHOTO.

IIpenmeTHbIe pe3yJIbTATHI:

Yyammiics T0mKEH ymems.

UCIIOJIb30BaTh MPHU XapaKTEPUCTUKE METAIIOB U UX COCAUHEHUM MOHSTHS:
«METaIbl»,  «PAl  AKTUBHOCTH  METANIOB»,  «IIEJIOYHBIE  METaulbDy,
«ILIEJIOYHO3EMEIIbHBIE ~ METaJUIbDy, HCMOJIb30BaTh HMX TNPH  XapaKTEPUCTHKE
METAJIJIOB;

JaBaTh XapaKTEPUCTHUKY XUMHUYECKHUX HIEMEHTOB-METAUIOB (IIEIOYHBIX
METaJUIOB, MAarHus, KaJbIUs, AQIIOMUHUS, JKelie3a) MO0 WX T[OJIOKEHUIO B
[lepponnueckoit cucreme xumuueckux dsnemeHtoB [l WM. MengeneeBa
(XMMUYECKHI 3HAK, TMOPSAIKOBBIM HOMEp, TEpPUOJA, TpyIma, MOATPyIIa,
OTHOCHUTEJIbHAsI aTOMHasl Macca, CTPOCHHUE aToma (3apsij sijapa, YUClIO IPOTOHOB U
HEUTPOHOB B siJipe, OOIlEe YHUCIO DJEKTPOHOB, pacHpeicieHUE JJICKTPOHOB MO
AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (hOpMyIia, HA3BaHWE U THUI BBICIIETO
OKCH/JIa U TUIPOKCHUIA);

Ha3bIBaTh COCAMHEHUS METAIOB M COCTABIIATH UX (hOPMYJIbI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, O0IMe (U3NUECKHEe M XMMHYECKHUE CBOWMCTBA
MPOCTHIX BEILIECTB-METAJIOB;

OOBSCHATh 3aBUCHUMOCTh CBOWCTB (MJIM TIpEICKa3bIBaTh CBOWCTBA)
XUMHUUYECKUX  BJIEMEHTOB-METAUIOB  (paaiMyc,  METaJUIMYeCKUEe  CBOMCTBA
AJIEMEHTOB,  OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE  CBOMCTBA  DJIEMEHTOB) U
o0pa3yeMbIX UMH COSAMHEHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIIMX OKCHUJIOB U
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TUAPOKCUIOB, OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT IIOJIOKEHHS B
[Tepuomnueckon cucreme xumuueckux 31eMeHToB 1. . Menneneena;

OIIMCHIBATL OOINHE XHUMHUYECKHE CBOMCTBA METAIOB C IMOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO UJIM POJIHOIO) SI3bIKA U SI3bIKA XUMUM;

COCTaBJISATh MOJIEKYJISIDHBIE YPAaBHEHHUsI PEaKUUi, XapaKTePU3YIOIIUX
XAMHUYECKUE CBOMCTBA METAUIOB M HMX COCAUHECHUH, a TaKXe >ICKTPOHHBIC
YpPaBHEHUS MIPOLIECCOB OKHCJICHUS-BOCCTAHOBJICHUS, YpaBHEHUSA
ANEKTPOJUTUYECKON AUCCOLMALMHA; MOJEKYJIAPHBIE, TOJHBIE W COKPAIICHHbBIC
VOHHBIC YPABHEHHUS PEAKIUN C YHaCTUEM JIJIEKTPOIUTOB;

yCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY CTPOCHUEM aTOMa,
XUMHYECKOW CBSI3bIO, THUIIOM KPUCTAJIMUECKOMW PEIIETKH METANIOB M UX
COCTMHEHUH, X OOIUMH (PU3UICCKUMH U XUMHUISCKHUMHU CBOMCTBAMU;

ONHUCHIBATh XWMHUYCECKHE CBOMCTBA MICJIOYHBIX M IIEIO0YHO3EMEJILHBIX
METAJUIOB, a TaKXXe aJIIOMHMHHUS M JKeJie3a M HMX COCAUHEHHM C ITOMOIIBIO
€CTEeCTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA M SI3bIKA XUMUH;

BBINIOJIHATh, HAONIOAATh M ONHUCHIBATH XUMHYECKUM HKCIEPUMEHT MO
PAaCMO3HABAHHIO BAXKHEUIIINX KATUOHOB METAJIIOB, TUAPOKCHIMOHOB;

SKCIIEPUMEHTAIBHO HCCJIEN0BATh CBOMCTBA METAUIOB M WX COCAUHCHUH,
pelIaTh SKCIEPUMEHTAIBHBIC 33]1a4d 110 TeMe «MeTabDy;

ONMCHIBATh XUMHUYECKHUWA OSKCIEPUMEHT C IIOMOIIBI) €CTECTBEHHOTO
(pyCcCKOTO MJIM POJTHOTO) S3bIKA U SI3bIKA XUMUU,

MPOBOAUTL PAcCyEThl MO0 XUMHUUYECKUM (POpMyJaM U YPaBHEHUSIM pPEaKIUif,
MPOTEKAIOIIUX C Y4aCTUEM METAJIJIOB M UX COCIIMHCHUU.

Tema 2. IIpakTukym 1. CBOMCTBa METAJIOB M UX COeUHEHUH (2 1)

Pemenne »KcriepUMEHTANbHBIX 3aJad HAa pPACclO3HABAHME W IOJIyYECHHE
COEAVMHEHUN METAJIJIOB.

MeTanpeaMeTHble pe3yJIbTAThI:

Yyanuiics T0MKEH ymems.

OnpenensTh, UCXOAS U3 y4eOHOU 3aaaud, HEOOXOAMMOCTb MCIOJIb30BaHUS
HaAOJIOICHUS WJIH SKCIIEPUMEHTA.

IIpeaMeTHbIE pe3y/ibTaThl:

Ydaamuiics T0JDKEH ymemy:

oOpamiatbcsi € Ja0OpaTOPHBIM OOOpPYAOBAHMEM M HarpeBaTebHbIMU
nprudopamMu B COOTBETCTBHUM C NMPABUIIAMU TEXHUKU O€30I1aCHOCTH;

HaOJIIOJIaTh 32 CBOMCTBAMHU METANIOB U HMX COCAMHEHMHA M SBJICHUSMH,
IPOUCXOJSIIMMH C HUMH;

ONKCHIBATH XUMHUYECKHH SKCIEPUMEHT C TIOMOLIBI0 €CTECTBEHHOIO
(pPyCCKOrO MM pOAHOTO) SA3bIKA U SI3bIKA XUMUU;

JIeNaTh BBIBOJBI 110 PE3YyJIbTaTaM MPOBEAEHHOTO 3KCIEPUMEHTA.
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Tema 3. HemeTtawinl (25 4)

OO6miast xapakTepucTUKa HEMETAJUIOB: mojiokeHue B Ilepuoamydeckoit
cuctemMe xuMmuueckux nsneMeHToB J[. M. MengeneeBa, 0cCOOEHHOCTH CTPOECHUS
aTOMOB, AJIEKTPOOTPULIATEIBHOCTH (D0) Kak Mepa «HEMETAILTUYHOCTHY, pan D0.
Kpucrammueckoe CTpO€HHE HEMETAIOB — MPOCTHIX BEIIECTB. AJUTIOTPOIUS.
dusnyeckue CBOWCTBA HEMETAIOB. OTHOCUTEIBLHOCTh MOHSATUM «METAID» U
«HEMETaJ.

Bonxopoa. Ilonoxenue Bomopoaa B Ileprnoandeckoil cucreMe XMMHYECKUX
anemeHToB [[. M. MenneneeBa. CtpoeHnne atoma u Mojekyibl. dusznyeckue u
XUMHYECKUE CBOKCTBA BOAOPOAA, €TO MOJTYUYEHUE U IPUMEHEHHE.

Boaa. Ctpoenne Monekynsl. Bogopognas xumudeckasi cBsi3b. Ou3nueckue
CBOMCTBa BOJbl. AHOMAaJIMU CBOWCTB BOABI. [uiapoduibHbie U TUAPOPOOHBIE
BelllecTBA. XUMHUYECKUE CBOMCTBA BOAbl. KpyroBopor BoAbl B HIPUPO/IE.
Bonoounctka. Aospanus Bonabl. beiToBbie  (QuibTpel. MuHepanbHbIE BOJIBI.
JuctunnupoBaHHas BOJa, €€ MOJYyYCHUE U IPUMEHEHHE.

O0mas xapakrepucTuka rajgoreHoB. Crpoenue artomoB. lIpoctsie
BEILIECTBA U OCHOBHBIE COEAMHEHUS TAJIOTEHOB, UX CBOMCTBA. KpaTkue cBefeHus o
xjope, O6pome, prope u uone. IlpuMeHeHHE TalIOTEHOB W WX COCJAMHEHUM B
HapOJHOM XO3SIMCTBE.

Cepa. CrpoeHuwe aroma, auIOTPOINMS, CBOWCTBA W IPUMEHCHUE
pomoOudeckoi ceprl. Oxcuansl cepbl (IV) u (VI), ux nomydeHue, cBOicTBa U
npuMeHeHue. CepHasi KUCJI0Ta U €€ COJIU, UX TPUMEHEHHE B HAPOJIHOM XO3SHCTBE.
[Ipon3BOICTBO CEPHOM KUCIIOTHI.

A3or. CtpoeHue aroMa M MOJIEKYJIbl, CBOMCTBAa IPOCTOrO BELIECTBA.
AMMUaK, CTpOEHHE, CBOWCTBA, MOJydeHUE U npumeHeHue. Coilu aMMOHMS, UX
croiictBa u mnpumenenue. Oxcuasl azota (II) u (IV). AzornHas kucnora, ee
CBOMCTBAa M MpUMEHEHHE. HUTpaTbl W HUTPUTHI, MpoOJieMa MX COACPKAHUS B
CEJIbCKOXO3SIICTBEHHOM MPOAYKIINU. A30THBIE YA0OOpEHHUSI.

®ochop. CtpoeHue atroma, auIOTPONUsi, CBOMCTBA OEJIOr0 U KPaCHOIO
dbochopa, ux npumeHenue. OcHOBHbIE coeauHeHus: okcunl Qocdopa (V) u
optodochopHas kucnota, pocdarsl. DochopHbie y10OpPEHUS.

Yraepoa. Crtpoenue aroma, aJIOTpOINHs, CBOMCTBA MOAUBUKAINN,
npumeHenue. Oxcunpl yriepoaa (II) u (IV), ux cBoiicTBa M NpUMEHEHUE.
KapOoHatbl: KaJIBITUT, COMIa, TTOTAI, UX 3HAYEHHUE B IPUPOJIC U KU3HHU YEJIOBEKA.

Kpemunii. CTpoeHne aroMa, KpUCTAUIMYECKUN KPEMHHI, €ro CBOMCTBA U
npuMenenue. Okcupn kpemuus (IV), ero npuponble pasHOBUIHOCTU. CUIMKATBHI.
3HauYeHUE COCIUHEHUM KpEeMHHS B >KMBOM M HEXHBOM mnpupoje. Ilonsarue o
CUJIMKATHOM MPOMBIIIUIEHHOCTH.

JdemoncTpanmuu.  OOpasibl  TaJOT€HOB  —  TPOCTBIX  BEIIECTB.
B3auMopaencTBre rajoreHoB ¢ HaTpUeM, C AIOMHHUEM. BBITECHEHHE XJIOpPOM
OpoMa WM MoJa W3 PacTBOPOB HX cojiel. B3anMojelicTBue cepbl ¢ METallJIaMH,
BOJOPOJIOM M KHCJIOPOJAOM. B3anMOAelCTBUE KOHUEHTPUPOBAHHOM a30THOM
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KHUCIIOTBI ¢ Menbto. llorjoiieHue yrieM pacTBOPEHHBIX BEUIECTB WM Ta30B.
BoccranoBnenue menu u3 ee okcuaa yriaem. OOpasibl TPUPOAHBIX COCTUHEHUN
xJjiopa, cepbl, (ochopa, yriaepoma, kpemuHus. OOpas3npl BaKHEHIIMX IS
HApOJHOTO XO35HCTBa Cylb(aToB, HUTPATOB, KapOoHATOB, docdaTtoB. OOpasIlbI
CTEKJIa, KEPAMHUKH, IEMEHTA.

JlaGopaTopHbIe ONBITHI.

20. ITonydenue u pacno3HaBaHHE BOAOPOIA.

21. HccnenoBanre NOBEPXHOCTHOTO HATSKEHUS BOJBI.

22. PacTBOpEeHME ITIEpMaHranara Kajaus Wid MEIHOIO Kyliopoca B BOJIE.

23. I'unpatanus o6e3BokeHHOTO cynbdara meau (11).

24. 3roToBiieHHE TUIICOBOTO OTIEYaTKA.

25. O3HaKOMJIEHHE C KOJIJIEKIIMEH ObITOBBIX (PUIIBTPOB.

26. O3HaKOMJIEHHE C COCTaBOM MUHEPAJIbHOM BOJIBI.

277. KauecTBEeHHAs! peaKIysl Ha rajJOreHU/1-UOHBI.

28. Ilomy4yeHue U pacro3HaBaHUE KACIOPOAA.

29. I'openue cepsl Ha BO3AYXE U B KUCTIOPOJE.

30. CpoiicTBa pa30aBlIeHHON CEPHON KHCIIOTHI.

31. 3yueHune CBOMCTB aMMHUAaKa.

32. Pacno3HaBanue conel aMMOHHUS.

33. CpoiicTBa pa30aBiIeHHON a30THOW KUCIIOTHI.

34. B3anmoencTBrE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEIBIO.

35. 'openune gocdopa Ha BO3IyXE U B KUCIOPOJE.

36. PacrioznaBanue gocdatos.

37. T'opeHue yrisi B KUCIOPOJIE.

38. IlosyueHue yrojbHOM KUCIOTHI U U3YUYCHHUE €€ CBOMCTB.

39. Ilepexon kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxenue rugpokapOboHaTa HaTpHsl.

41. Tlomy4yeHue KpEeMHEBOM KHCIIOTHI U U3YUEHUE €€ CBOMCTB.

MeTanpeaMeTHble pe3yJibTAThI:

Yyamuiics T0MKEH ymems.

OpraHU30BbIBAaTh Y4eOHOE B3aMMOJAECHCTBUE B Ipymnmne (pacnpeaeiiarb poiu,
JIOTOBAapUBATHCA JIPYT C IPYTrOM U T. 11.);

npeaBUAETh (TPOTHO3UPOBATH) MOCIEACTBUS KOJIEKTUBHBIX PEIICHHUIA;

NOHUMAaTh IPUYMUHBI CBOETO HEyCleXa U HaXOAUTh CIOCOOBI BHIX0/1a U3 ITOU
CUTYaIINH;

B JHUAJOre C YYMUTEJIEM YYUThCS BbIpa0daThIBaTh KPUTEPUHM OLEHKU U
OTPENENATh CTENEHb YCIEIIHOCTH BBINNOJHEHUSI CBOEH pabOThl M pabOTHI BCEX,
UCXOJs W3 HMMEIOUIMXCS KPUTEPHUEB, COBEPIICHCTBOBATH KPUTEPHUHU OLIEHKU U
NI0JIb30BATHCS MU B XOJI€ OLICHKU U CAMOOLICHKH;

OTCTaWBaTh CBOIO TOUKY 3PEHHUS, apIYMEHTHUPYSI €€;

MOATBEPKJATh APTYMEHTHI (PaKTaMu;

KPUTUYHO OTHOCHUTBCSI K CBOEMY MHEHUIO;
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CIymiaTh JAPYTUX, NBITaTbCS TMPUHUMATH JPYTYI0 TOYKY 3pEHUs, OBITh
rOTOBBIM U3MEHUTH CBOIO TOUKY 3PECHUS;

COCTaBJIATH pedepar nmo ornpeaesieHHon popme;

OCYIIECTBIISITh KOCBEHHOE Pa3ICIUTEIBLHOE I0KA3aTEIBCTBO.

IIpeaMeTHbIE pe3ybTAThI:

Yuammiics T0IKEH ymems.

WCMOJI30BaTh MPU XAPAKTEPUCTUKE METAIUIOB U UX COCIVMHEHHUMN MOHATHS:
CHEMETAJUIbD), «TaJOT€HbD, «aJTIOTPOIHBIE BUAOU3ZMEHECHUSD), «KECTKOCTh BOIBIY,
«BPEMEHHAsI KECTKOCTh BOJIbI», «IIOCTOSIHHAsE KECTKOCTh BOJbI», «OO0mas
KECTKOCTh BOABDY;

JaBaTh XapaKTEPUCTHUKY XUMHUYECKUX 3IIEMEHTOB-HEMETAIOB (BOAOPOIA,
raJIoreHoB, KHCIOPOJa, cepbl, a3oTa, (ocdopa, yriepoma, KpeMHHs) MO HX
nojoxkeHuro B Ilepuoguueckon cucreme xumuyeckux oanemeHto /. .
MenpeneeBa (XUMHUYECKUM 3HAK, TMOPSIKOBBIA HOMEp, TMEPUOJ, TpYIIa,
MOATPYIINA, OTHOCUTENbHAS aTOMHAsi Macca, CTPOCHHUE atoMa (3apsij siapa, YUCIIO
MPOTOHOB U HEWUTPOHOB B sJpe, OOIIEe YUCIO DJIEKTPOHOB, paclpeecHue
AJIEKTPOHOB MO AJEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO, (hOpMyJia, Ha3BaHUE U
THUII BBICIIETO OKCHAA U THAPOKCHUAA, (hopMyia U XapakTep JEeTy4ero BOJOPOJIHOTO
COCIMHEHUA);

Ha3bIBaTh COCJUHEHMUS HEMETAUIOB U COCTaBIATh WX (HOPMyNbl MO
HA3BAHUIO;

XapaKTEepHU30BaTh CTPOCHUE, OOIIME (PU3NYECKHE M XMMHYECKHE CBOWCTBA
IIPOCTHIX BEUIECTB-HEMETAIIJIOB;

OOBSACHATh 3aBUCHUMOCTh CBOWCTB (MM TIPEICKa3bIBaTh CBOWMCTBA)
XUMUYECKUX DJIEMEHTOB-HEMETAUIOB (paguyc, HEMETAUIMYECKUe CBOWCTBA
AJIEMEHTOB,  OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE  CBOMCTBA  JJIEMEHTOB) U
o0pa3yeMbIX UMU COEAMHEHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIITUX OKCHUJIOB U
TUAPOKCHJIOB, JETYYUX BOJIOPOJHBIX COEIMHECHUN, OKHCJIUTEIIBHO-
BOCCTAHOBUTEJbHBIE CBOWMCTBA) OT ToJIoKeHUs B Ilepuoauyeckoit cucreme
xuMudeckux saemeHToB [l. 1. Menaeneena;

OMUCHIBATH OOIIME XHWMHYECKUE CBONCTBA HEMETAJIOB C TOMOIIbBIO
€CTEeCTBEHHOTO (PYCCKOTO UJIM POJIHOIO) SI3bIKA U SI3bIKA XUMUHU;

COCTaBJISITb MOJIEKYJISIPDHBIE YPaBHEHHUsI PEAKUUN, XapaKTePU3YIOUIUX
XMMHWYECKUE CBOWCTBA HEMETAUIOB M WX COCAWMHEHHUH, a TaKXE€ DJIECKTPOHHBIE
YpaBHEHUS MPOLIECCOB OKHCJICHUSI-BOCCTAHOBJICHHUS; ypaBHEHUSA
AIEKTPOJUTHYECKON AUCCOLMALMHA; MOJEKYJIAPHBIE, TOJHBIE M COKPAlICHHbIC
VIOHHBIE YPABHEHHUS PEAKLUN C YUACTUEM DIJIEKTPOJIUTOB;

YCTaHABIIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXYy CTPOCHHUEM aTOMa,
XAMHUYECKON CBS3BIO, THUIIOM KPUCTAUIMYECKOW PENIETKM HEMETALUIOB U HMX
COCIMHEHUI, X OOIMMHU PU3MUECKUMU U XUMHUYECKIMU CBONCTBAMU;
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ONMUCHIBATh XUMHUUYECKHE CBOKCTBA BOAOPOAA, TAJIOT€HOB, KUCIOPO/a, CEPBI,
azota, ¢ocdopa, rpadura, aamaza, KpeMHUS U HUX COCIUHEHHH C IMOMOIIbIO
€CTECTBEHHOTO (PYCCKOIO UJTU POJHOTO) S3bIKA U SI3bIKA XUMUU;

OMUCHIBATh CHOCOOBI YCTPAHEHUS IKECTKOCTH BOJbl U  BBINOJHSITH
COOTBETCTBYIOIIMM UM XUMHUYECKUN IKCIIEPUMEHT;

BBINIOJIHATh, HAOMIOAATh U ONHUCHIBATH XUMHYECKUM HKCIEPUMEHT MO
pacno3HaBaHWIO MOHOB BOJOPOJa M aMMOHHUS, Cyiab(dar-, kKapOOHAT-, CHIIMKAT-,
docdart-, xJaopua-, OpoOMHI-, HOTUI-UOHOB;

JKCIIEPUMEHTAIBHO HCCJIEA0BAThH CBOMCTBA METAIUIOB M HMX COCIUHEHU,
pelaTh SKCIEpUMEHTAIIbHBIE 3a7auM 10 Teme «Hemeramnbny;

ONMUCHIBATh XMMHYECKUWA OSKCIEPUMEHT C IOMOLIBIO €CTECTBEHHOTO
(PyCCKOTO WJTH POJHOTO) SI3bIKA U SI3bIKA XUMUU;

IPOBOJUTH PACUETHI MO XUMUYECKUM (POopMysiaM U ypaBHEHUSIM PEaKIIHii,
MIPOTEKAOIIUX C yYaCTUEM HEMETAJUIOB U UX COCAUHECHUMN.

Tema 4. IIpaktukymMm 2. CBoiicTBa coeqAMHEHUT HEMETAJLI0B (3 1)

1. Pemenue skcnepuMeHTaNbHbIX 3a1a4 110 Teme «lloarpynna raioreHosy.

2. PellieHue 3KCIIEpUMEHTANIBHBIX 3a/1a4 110 Teme «lloarpynmna kucmopomay.

3. [lomyuenue, cobnpanue 1 pacro3HaBaHUE Ta30B.

MeranpeaMeTHbie pe3yJbTaThl:

Yyanmiics T0MKEH ymems.

OTPENEIIATh, UCXO/ U3 Yy4eOHOM 3alaud, HEOOXOJIUMOCTh HMCIOJIb30BAHMS
HAOJIIOJICHUS WJIH SKCIIEPUMEHTA.

IIpeameTHbIe pe3yibTaThl:

Yuammiics T0IKEH ymems.

oOpamatecsi ¢ J1abOpaTOpHBIM OOOpPYIOBaHMEM U HarpeBaTelIbHbIMU
npuOopaMu B COOTBETCTBHUH C MTPaBUJIaMU TEXHUKH 0€30I1aCHOCTH;

HaOJII0aTh 32 CBOMCTBAMH HEMETAJJIOB M MX COEIMHEHUH U SIBJICHUSMH,
MPOUCXOJSIIIUMH C HUMU;

ONMUCBHIBATh XMMHYECKHW OKCIIEPUMEHT C TOMOIIBK E€CTECTBEHHOIO
(pPyCCKOTO MM pOAHOTO) S3bIKA U SI3bIKA XUMUU;

JeNaTh BBIBOJIBI IO PE3YyJIbTATAM IPOBEAEHHOTO SKCIIEPUMEHTA.

Tema 5. O0o0meHne 3HAHWI MO XMMHM 32 KYPC OCHOBHOM IIKOJIBI.
IHoaroroBka K rocygapcreenHou urorosoii arrecranuu (I'NMA) (10/14 4)

[Tepuoanueckuit 3akoH u Ilepuoanueckas cucremMa XMMAYECKUX 3JIEMEHTOB
. U. Menneneera. Duzndeckuil CMbICI HOPSIAKOBOTO HOMEPA AJIEMEHTA, HOMEPOB
nepuoAa W TPYyMIbl. 3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB JJIEMEHTOB M HX
COEMHEHUN B MEPUOJIaX U IPYINAX B CBETE NMPEACTABICHUN O CTPOCHUHU aTOMOB
aneMeHTOB. 3HaueHue lleproauyeckoro 3akoHa.

Buapl  XuMHYECKMX CBSI3€M M TUIIBI  KPUCTAUIMYECKHUX  PELIETOK.
B3anMocCBs3b CTpOEHHUS U CBOWCTB BELIECTB.
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Knaccudukanus xumuueckux peakuuid [1o paznudHbiM npu3Hakam (4UCo U
COCTaB pearupyromux 1 o0pa3yrolnXxcsl BEUIECTB; HaJTMYKe rpaHullbl paszaena ¢as;
TEIIoBOM 3P¢EeKT; M3MEHEHHE CTENEHEH OKHCIEHUSI aTOMOB; HCIOJIb30BaHUE
KaTaJn3aropa; HarpaBlieHHEe NpoTekaHus). CKOPOCTh XMUMHUYECKUX peakIui u
dakTopsl, Baustomue Ha Hee. OOPaTHMOCTh XUMHUYECKUX PEAKIMH U CIOCOOBI
CMEILECHUS] XUMUYECKOTO PABHOBECHSI.

[Ipocteie n cinoxHBIE BemecTBa. MeTamisl U HeMeTauibl. ['eHeTnyeckue
pSAObl MeTajla, HeMeTaJla U TepexogHoro Metawia. OKCUAbI U THUAPOKCHUIBI
(ocHOBaHHUA, KHCIOTBI, aM(OTEpHbIE TUAPOKCHIBI), conu. Mx cocras,
kiaccudukanus W oOlmue XMMHYECKHME CBOMCTBA B CBETE€  TEOpPUU
ANEKTPOJUTUUECKON JUCCOLUALINH.

3. TemaTnveckoe IVIAHUPOBAHHME Y4eOHOT0 npeaMeTa « XuMUs»

Ne 1.1. \ Tema ypoka Hara

BBenenune. O0masi XapakTepuCTUKA XUMUYECKUX 3JIEMEHTOB U XUMUYECKUX
peakuuii. [lepuoanyecknii 3akon u Ilepuoanyeckasi cucreMa XUMUYECKUX
j1emeHTOB [|.MU.MenaeneeBa (10 1)

1. 1. XapakTepucTuKa XMMH. JJIEMEHTA Ha OCHOBAHMM €ro IIOJIOKEHHs B

2. 2. Ilepuonuueckoii cucreme /[.M1.Menneneesa

3. 3. AM@oTepHble OKCHABI U THUIAPOKCUIBL. JlabopamopHviti  onvim.
Ilonyuenue 2udpoxcuda yurnka u UCC1e008anue e2o C8oLCMa

4, 4, [Tepuonnueckuii 3akoH u Ilepuonnyeckas cucreMa XUMHYECKUX
snemeHToB J[.M1.MeHieneeBa B cBeTe yUeHHUs] O CTPOEHUU aTOMa.

S. S, XyuMHUYecKass ~ OpraHu3alus  KMBOM M HEXKHUBOW  INPUPOJBI.

Jlabopamopmuwiil onvim:
Samewenue sncenezom meou 8 pacmeope cyavgpama meou (11)

6. 6. [ToHATHE O CKOPOCTH XMMMYECKOW peakuuu. Jlabopamopmuvie onvimul.
3asucumocms  ckopocmu  XUMUYECKOU — peakyuu — om  Npupoobl
peazupyrowux ewjecms Ha npumepe 83auMoOeucmeus. KUciom ¢
Memannamu.  3asUcUMOCmb  CKOPOCMU — XUMUYECKOU peakyuu  om
KOHYEHMpayuu peasupyrowux eujeCms Ha npumepe 63aumooeiicmeus
YUHKA C CONAHOU KUCIOMOU pPA3TUYHOU KOHYeHmpayuu. 3a8ucumocns
CKOPOCMU ~ XUMUYECKOU peakyuu om Niowaou CONPUKOCHOBEHUs.
peacupyrowux  eewecms.  Moodenupoganue — «Kunaujeeo - Closy.
3asucumocms ckOpocmuU  XUMUYECKOU peakyuu Om meMnepamypol
peazupyrowux eewecms Ha npumepe gzaumooeticmeaus oxcuoa meou (11)
C pacmeopom cepHoU KUCIOMbl PA3TUYHOU MeMNepamypbl.

7. 7. Knaccudpukanus XUMHYECKUX pPEaKIHUil MO pa3lIuYHbIM OCHOBAHHSIM.
Jlabopamopnuvuii  oneim: 3amewjenue icene3omM Medu 6 pacmeope
cynvchama meou (11)

8. 8. Karanmuzaropsl. Jlabopamopneie onvimei. Pasznoocenue nepoxcuoa
g6odopooa ¢ nomowpro okcuoa mapeanya (IV) u  kamanaser.
ObHnapyscenue Kamanazel 6 HEKOMOPHIX NUWEBbIX  NPOOYKMAX.
Hneubuposanue 63aumooeicmeusi KUCI0M ¢ MEMAiIamu YyPOmpOnuUHoM.

9. 9. O000meHe U cucreMaru3anys 3HaHui 1mo teMe «Bsemenwne. OOmias
XapaKTePUCTHKA XHWMHUYECKHUX OJJIEMEHTOB M XUMHUYECKHX PEaKI[Hil.
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[lepuognueckuit 3axkon u Ilepuoguueckas cucTeMa XUMHUYECKUX
aneMmeHToB JI.M1.Menaeneeray

10. | 10. | Koumponvnasa paboma no teme «Bmenenue. OOmias xapakTepUCTHUKA
XMMHYECKHX 3JIEMEHTOB U XMMUYECKUX peakuuil. [lepuoanueckuit 3aKoH
u Ilepuonnueckas cucrema xummnueckux 3ineMeHToB J.M1.Menneneesa»

MeTtaJsianbi (14 1)

11. | 1. [Tonoxenue snemenToB-mMetamioB B [ICXD u 0coOEHHOCTH CTPOSHUS UX
atomoB. dusnyeckre cBorcTBa MeTaI0B. CrlaBbl

12. | 2. XUMHYECKHE  CBOHCTBA  METAIOB.  Jlabopamopwuwiii  onvim:
Bszaumooeticmeue memannos c pacmeopamu KUCI0m u coeli

13. |3 Mertammel B mpupozpe. OOmme cmocoObl MOMyYEeHUS METaslIoB.
Jlabopamopmuvie  onvimul:  O3Hakomlenue ¢ pyoamu  Jicenesd.
Oxpawusanue niameHu coaaMu Wear0YHbIX Memaiios.

14. | 4. [TonsTHE O KOPPO3UH METAJIIIOB

15. | 5. OO01as XxapakTepucTUKa 3JeMeHTOB [A rpynmsl

16. | 6. CoenuHeHus MEeI0YHbIX METaJIOB

17. | 7. [lemouyHO3eMEIbHBIC METAILIBI

18. | 8. CoenuHenus meI0YH03EMETbHBIX METAIJIOB

19. 9. AJIFOMUHUI U €T0 COeqUHEHUS

20. | 10. | AmromuHMIA W ero coemuHeHHs. Jlabopamopuwiii onvim. Ilonyuenue
2UOPOKCUOA ATIOMUHUSL U UCCTIEO08AHUE €20 CBOUCME

21. 11. | JKeme3o u ero coeqrHeHNU

22. | 12. | XKeneso u ero coequHeHus. Jlabopamophwvie onvimul: Bzaumooeticmsue
Jocenesza ¢ consaHou kucromou. Ilonyuenue eudpoxcuoos sceneza (1) u
(11) u uzyuenue ux ceoticms

23. 13. | O6006mmenue Mo TeMe «MeTaIbD)

24. | 14. | KoHTponbHas paboTa 1o teme «MeTambhy

TEMA 2. IIpakTukym Nel. CpoiicTBa MeTaJUIOB H MX COeIMHEHMIA. (2 1)

25. 1. | IIpakmuueckaa padboma Nel. Pemienue skcriepMMEHTaIbHBIX 3a/a4 IO
pacrmo3HaBaHHIO M MOJTYYCHUIO BEIIECTB

26. | 2. | Ilpakxmuueckas paboma No2. Peunienue SKCIiepUMEHTAIBHBIX 337a4 10
pacrmo3HaBaHHIO M MOJTYYCHUIO BEIIECTB

TEMA 3. Hemeramabl. (25 4)

27. 1. OO611ast XapakTepUCTHKA HEMETAJNIOB

28. 2. OO0mue XuMHYECKHe CBOMCTBAa HeMeTalioB. Hemeramnsl B mpupojae u
CHOCOOBI MX MOJIyYEHUs

29. 3. | Bonopon. Jlabopamopuwiti onwim: Ilonyuenue u pacnozuasanue
6000p00a

30. 4. | Boma. Jlabopamopuvie onvimvl. Hccneoosanue  no8epxHoOCMHOZ0
HamsaxceHusi 600vl. Pacmeopenue nepmanecanama xanus u MeOHO20
Kynopoca 6 6ode. I'uopamayus obe3goxcennozo cynrvghama meou (II).
Hszeomoenenue cuncoeoeo omneuyamxa. O3HaxoMlenue ¢ KoJleKyuel
Obimosvix punbmpos. O3HaKoMAeHUe C COCMABOM MUHEPATILHOU 800bl.

31. 5. l"anorensr

32. 6. Coenunenus ranoreHoB. Jlabopamopuwvui onvim: Kauecmeenmuwvie
peaxkyuu Ha 2an02eHUO-UOHbL

33. 7. Kucnopon. Jlabopamophwviii oneim: Ilonyuyenue u pacnosuasauue
KUC10pooa
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34. 8. Cepa, e€ ¢usznueckue U XMMHUYECKHUE CBOMCTBA. JlabopamopHuiii onvim.
Topenue cepvl na 6030yxe u 8 KUc10pooe

35. 9. CoenuHeHus cephl

36. 10. | CepHas xuciOoTa Kak JJICKTPOJIUT W €€ coiu. Jlabopamopmwiii onvim.
Ceoticmea paz0a6ieHHOU CEepHOU KUCIOMbL

37. 11. | CepHas kuciaoTa Kak OKUCIUTENb. [lonydeHHe W MPUMEHEHHE CEPHOU
KHCIIOTHI

38. 12. | A30T u ero cBoicCTBa

39. 13. | AMMuak u ero cpoiictBa. Comu aMMoHUS. JlabopamopHvle onvimwl:

H3yuenue ceoiicme ammuara. Pacnosnasanue coneii amMmonus

40. 14. | Oxcunsl azora

4]. 15. | A3oTHas KuCIOTa KaK JJIEKTPOJUT, €€ NpUMEHEHHeE. JlabopamopHolil
onvim: Ceolicmea pazdasieHHOU A30MHOU KUCIONbL

42. 16. | A3oTHasi KHCIIOTa Kak OKHCIUTENb, €€ MonydeHue. Jlabopamopmwiil
onvim: Bzaumooeiicmeue KoOHYeHMPUPOBAHHOU A30MHOU KUCLOMbL C
Medbio

43. 17. | ®ocdop. Coenunenus docdopa. [lonstue o hochopHBIX yAOOpEHUSX.
Jlabopamopnvie onvimoi: I openue gpocopa nHa 6030yxe ug Kuciopooe.
Pacnosnasanue ghocpamos

44, 18. | Yruepon. Jlabopamopnuiii onvim: I openue yeus 8 KUciopooe
45, 19. | Okcunsl yrnepoaa
46. 20. | YrompHass kuciota u e€ comu. JKECTKOCTHP BOABI M CIOCOOBI €&

ycrpanenus. Jlabopamopnuie onvimul: [lonyuenue yeonvHoU KUciomol u
usyuenue eé ceoticms. Illepexoo kapbonamoe 6 2uopoxapboHamol.
Pasnoocenue euopoxapbonama nampus

47. 21. | Kpemuuit

48. 22. | Coenunenus kpeMHus. Jlabopamopuwiii onvim. Ilonyuenue KpemHuegoll
KUCTIOMbL U U3YUeHUe e€ C8olCme

49. 23. | CunmkatHasi IPOMBIIUIEHHOCTh

50. 24. | O60061enue no treme «HemeTamis»

51, 25. | KontpompHas padora o teme «Hemeramisny

TEMA 4. IIpakTukym Ne2. CpoiicTBa HeMeTa/UIOB H MX COeJUHEHHI. (3 1)

52. 1. | IIpakmuueckaa padoma Ne3. Pemienue sKcCliepUMEHTaIbHBIX 3a/1ad IO
teme «lloarpynna rajoreHoB»

53. 2. | Ilpakmuueckasn paboma Ned. PemeHne >KCIIepUMEHTAIBHBIX 3a7ad IO
teme «lloarpynna kuciopoaa»

54. 3. | IIpakmuueckas paboma Ne5. Tlonydenne, cOOMpaHre u paclio3HaBaHUE
ra3oB

TEMA 5. O6001meHnne 3HAaHUI 110 XUMHHM 32 KypPC OCHOBHOI1 mKoJbl. Iloaroroska k
rocy/1apCTBeHHOI HTOroBoii arrecranun. (10 u)

55. | 1. [lepuonnueckuit 3akoH u Ilepuoanyeckas cuUCTeMa XUMHYECKUX

56. | 2. anemenToB J,V,MennieneeBa B cBeTe yueHuUs1 O CTPOEHUU aTOMa

57. |3. Bunpsl XuMuYeckMX CBS3€M W THUIBI KPUCTAJUIMYECKUX PEIIETOK.
B3anMOoCBsI3b CTPOEHUS M CBOWCTB BEIIECTB

58. | 4. Knaccugukaius XuMHUeCKUX peaklyii 0 pa3IMYHbIM IPU3HAKAM

59. |5. CKOpOCTh XMMHUYECKUX peaklui

60. 6. Krnaccudukanus u CBOMCTBa HEOPTaHMYECKHUX BEIICCTB

61. |7.
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62. | 8. ['eHeTHUecKue psIbl METAJJIA, HEMETAJIA M IEPEXOHOTO MeTaljia

63. | 9. Tpenunr-rectupoBanue 10 BapuaHtaMm [HMA mnponublx €T u
64. | 10. | nemosepcun

65. | 11. | Pe3epe — 4 uaca

66. |12

67. | 13.

68. | 14.
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