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HOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamma pa3paboTaHa B COOTBETCTBHH CO CJIEIYIOUMIMH HOPMAaTHBHBIMH JJOKYMEHTaMHU:

1. ®enepanbHOro rocy1apcTBEHHOIO 00pa30BaTENIBHOTO CTAHIAPTa, YTBEPKIEHHOr0 npuka3zoM MuHoOpHayku PO ot 17.12. 2010 rozna Nel1897; OcHoBHOM
o0Opa3oBaTenbHON IPOrpaMMbl 00pa3oBaTenbHOM opranu3anun. Ha ocHoBannu ®@enepaabHOro rocy1apcTBEHHOTO 00pa3oBaTeIbHOTO CTaHAAPTa OCHOBHOTO
oOmiero oOpazoBanus, yTB. MprkazoM MunoopHayku Poccuu ot 17.12.2010 No 1897, Ha ocHoBanuu npukasza Nel1577 ot 31.12.2015 roga «O BHeceHHH
M3MEHEHHH B (eiepaIbHbIN rocylapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAaPT OCHOBHOTO 00IIero o0pa3oBanus, yIB. mpukazoM MunoOpunayku Poccun ot
17.12.2010 Ne 1897», nHa ocHoBanuu nrcbMa MunoOpuayku Poccun ot 28.10.2015 Ne 08-1786 «O pabounx mporpammax y4eOHBIX TPEIMETOBY,
OcHoBHoIi 00pa3zoBatensHOU iporpammoit MBOY «IlIkonma Ned49» na 2023-2024 yaeOHsblii ro.

YueOnsrnii mmad MBOY «Illkoma Ne 49y na 2023-2024 y4eOHBIH roI.
Kanennapusiii yaeOHb1it Tpadux MBOY «llkoma Ne 49 na 2023-2024 y4eOHBIN TOI.
[Iporpamma o xumuu 11 9 kiacca pazpadoTaHa Ha OCHOBE IPUMEPHON MPOrpaMMBbl, YTBEpPKAEHHONH MuHMCTEpcTBOM 00pa3zoBaHus U Hayku P®, nox
penaxiueii atop O. C. I'abpuensta — M: [Ipoda, 2014
6. Pabouast mporpamma opueHTHpPOBaHA HA YICOHHK:
Astop/ABtopckuit kosektuB: O.C. I'abpuensH, U.I'. Octpoymos, C.A. Cnaakos

oW

Hazpanue yuebHuka: Xumus. 9 kiacc
Knacce: 9 knacc

WznarensctBO, TOa BBhIMycka: M: IIpocsemnienue 2018 ron

HaHHaﬂ ImporpamMma KOHKpETU3HUPYET COACPIKAHUE CTaHaAapTa, Jaét pacipeaciiCHUC y‘Ie6HBIX YJacCoB II0 pa3aciiaM Kypca, IOCICA0BATCIbHOCTh U3YUCHUA TEM U
pa3aciioB € y‘IéTOM MCKIPEAMETHBIX U ITPEAMCTHBIX CB5I3CI>'I, JIOTUKH y‘lC6HOl"O mponecca, BO3pacCTHBIX 0COOEHHOCTEH yqamunxcs. Pabouas mporpamMmma 10 XuMnuun
COCTaBJICHA HAa YPOBCHb OCHOBHOI'O 06mer0 06pa3013aHH51 (8'9 KJ'IaCCBI) JJIsL KJIACCOB, B KOTOPBIX, HApAAY ¢ HOPMOTHUIIUYHBIMU A€TbMH, MOT'YT o6yanLc;1 JC€THU C
OTpaHUYCHHBIMH BO3MOKHOCTSAMU 3J0POBbA, B TOM HYUCIIC HA IOMY. I[JI?I 3TOM TPYIIIIbI z[eTeﬁ XapPaKTCPHLbI 0CO0EBIe O6p830BaTeJIBHBIC HOTpe6HOCTI/I, CHCI_II/ICI)I/IKB.
KOTOPBIX YYUTHIBACTCH IIPU OTIPCACIICHUU BUIOB ACATCIIbBHOCTHU B KTTII.

HnaHpreMHe pe3yibTaThl OCBOCHUSI XUMHUH B o0BeMe COJCpPIKaHus, 00s3aTeNbHbIN JJIs1 OCBOCHHUA O6y‘~IaIOH_II/IXC$I C OBB, B TCKCTC pa60qel71 IIporpaMmsbl 1
MPUIIOKCHUAX K HEH BBIJCTICHBI KyYpCUBOM. OcTtanpHOMI MaTepuail ACTU C OB3 ocBauBaroT O630pHO, a BpEeMs, OTBCACHHOC Ha €TI0 3aKpPCIJICHUC, UCIIOJIb3YCTCA JI
OTpa6OTKI/I 0a30BBIX YMCHI/Iﬁ " TCKYLICTO IIOBTOPCHUA. Taxkum 06pa30M, JaHHas pa6011a51 ImporpamMmma SABJIACTCA aHaHTHPOBaHHOﬁ.



MecTo yueOHOro nmpeaMera B y4eOHOM ILJIaHe

OCOOEHHOCTBIO COAEpXKaHUS Kypca «XUMHs» SBISIOTCS TO, YTO B 0a3MCHOM y4eOHOM (0Opa3oBaTelbHOM) IUIAHE ATOT MPEAMET MOSIBISETCS IOCISIHUM B PSay
W3yUYEHHs] €CTECTBEHHOHAYYHBIX TUCHUIUIMH. [laHHAs HE0O0XOAWMOCTh OCBOEHUS OOBSICHAETCS TeM, YTO HIKOJBHHUKH JOJDKHBI 001aaTh HE TOJIBKO OMPEICICHHBIM
3aracoM MpeaBapUTEIbHbIX €CTECTBEHHOHAYYHbIX 3HAHWM, HO U JOCTATOYHO XOPOLIO Pa3BUTHIM aOCTPAKTHBIM MBIIUICHUEM. YUalllUMUCS YK€ HaKOIUIEHbl 3HAHUS
M0 CMEXHBIM IMCUUIUIMHAM IHMKJIA: OMONoTHH, (U3UKH, MAaTeMAaTHKH, reorpaduu, cOpMHpPOBAIMCh YMEHHS aHAIM3HPOBATh, BECTH HAOIIOJCHHUS, CPABHHUBATH
00BEKTHI HAOJFOICHUSI.

B cooTBeTcTBHM C y4eOHBIM IJITAaHOM Ha M3YYEHHE XMUMUH B 9 Ki1acce OTBOJUTCSA 2 yaca B HeJIeN0, 68 4acoB B roJl, MPYU HOPMATHUBHOM MPOJOIKUTEIHFHOCTH YI€OHOTO
rojia 34 yueOHBIX HeJlellb. B coOTBeTCTBUN €O CIOKUBILEHCS MPAKTUKON OpraHM3allid OCHOBHOTO 00I1ero o0pa3oBaHus B 00pa30BaTEIbHBIX YUPEKACHHUIX 0OILEro
o0pa3zoBaHusl peajbHasi MPOAOHKUTEIBHOCTh y4€OHOTO roja MEHbIIIE HOPMAaTUBHOW W cocTaBisieT 33 ydeOHble Henmenu. Takum 00pa3om, BpeMs, BBIIEISIEMOE
pabouyrmMu yueOHBIMHU IIJITaHAMH Ha U3y4eHUE XUMUU B 9 KJlacce Ha MPaKTHKE paBHO 66 yacam.

C yuérom Hen30eKHBIX MOTEPh Y4€OHOTO BPEMEHH, BHI3BIBAEMBIX PA3INYHBIMUA OOBEKTUBHBIMU IPUUUHAMHU, a TAK)K€ HEOOXOAUMOCTHU BbIICTICHUS TOTOTHUTEIHLHOTO
BpEMEHH Ha U3Y4YEHHUE OT/EIbHBIX BOIIPOCOB Kypca XUMHUHU MTPOrpaMMOil MpeaycMOTpeH O0IbIIONH 00bEM pe3epBHOTO BpeMeHu -4 Jaca.

[Iporpammoii mpeaycMOTPEHO TPOBEACHUE:

KOHTPOJIBHBIX padoT — 4,

MPaKTUYECKUX paboT — 7 4acos.

Cpok peanuzaiy nporpaMMbl — OJIMH y4eOHBIH TOJ.

®opmMbl, METOAbI U CPEACTBA 00yUEHUS, TEXHOJIOTUU
B nmanHOM Kiacce BeoyUIMMHU METOJAaMHU OOy4EHHS MPEIMETY SBISIOTCA: 0ObSICHUTEIHHO-UIUTIOCTPATUBHBIM U PENPOIYKTUBHBIN, XOTS HCIOJIb3yeTCs U YaCTUYHO-
MOUCKOBBIA. Ha ypokax HCMOIB3yIOTCS 3JIEMEHTHI CIIEAYIOUIUX TEXHOJIOTHI: JIMYHOCTHO -OPHUEHTUPOBAHHOE 00ydeHHe, OOyuyeHHEe C MPUMEHEHHUEM OMOPHBIX CXEM,
UKT, npoekTHas AesATeIbHOCTb.

Hcnone3ytorcs cnenyromue GopMbl O0ydeHHsI: y4eOHbIE 3aHSTHUS, JKCKYpCHH, HAOIIOJEHUS, OMbBITHI, SKCIIEPUMEHTHI, paboTa ¢ yueOHOM U JAOMOJHUTEIHHON
TUTEPaTypoi, aHAINU3, MOHUTOPUHT, UCCeIoBaTeNbckas paboTta, mpe3eHTanus. OnpeaeneHHOe MECTO B OBJIAJICHUH JAaHHBIM KypCOM OTBOJIUTCSI CaAMOCTOSTEIbHOMN

paboTe: MOJroTOBKa TBOPUYECKUX padoT, cooOIieHuil, pedeparos.



®opMbI IPOMEKYTOYHON M HTOIOBOM aTTeCTALIMH

[TpomexyTouHas arTecTanusi IPOBOJUTCA B popMme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOATEIbHBIX PaboT;

- IPAKTHYECKHX;

- TBOPYECKHX padoT.

VYuyamuecs NpoXoAsST UTOrOBYIO aTTectanuio — B Buge OI'D.

OO6yuenne Benércs no yueOHuky O.C.l'abpuensn «Xumus 9 kjacc», KOTOPBIM COCTaBISIET €AMHYIO JIMHUIO YY4E€OHMKOB, COOTBETCTBYET (penepaabHOMY

rocy/lapcTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa BTOPOTO MOKOJIEHHUsT 0a30BOro ypoBHS U peanusyeT aBTopckyto nporpammy O.C.I'abpuensua( 2012r.)

OT1anunTesbHbIE 0CO0EHHOCTH PadoYell MPOrpaMMbl M AaBTOPCKOI

OcHOBHOE cojiep)kKaHUE aBTOPCKOM MOJHOCTHIO HAIIIO OTPAYKEHUE B JAaHHOM pabodeil mporpamme.

B pabGouyro mporpammy nmo XMMHHM BHECEHBI M3MEHEHUS 110 CPAaBHEHUIO C aBTOPCKOM: U3 pe3epBa no0aBieHo 1 yac Ha «Mertamisl»y u 1o6aBneH lyac Ha [Ipaktukym
1 «CBoiicTBa MeTa/UIOB U WX coeauHeHui». OCHOBHOE OTJIMYME JAHHOW pabdodeil MmporpaMMbl OT aBTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOW MporpamMme
MIPaKTHYECKHUEe pabOThl CrTPYNIIUPOBAHBI B OJIOKH - XUMUYECKHE PAKTUKYMbI, KOTOPBIE MPOBOISTCS MOCIIE U3YUYEeHUs HECKOJBKUX pa3felioB, a B paboueil nmporpamMmme
3TH ke MpaKTU4Yeckre paboThl AAIOTCSA MOCIE U3yYEHHUSI KOHKPETHOM TeMbl. JTO MO3BOJISET JIyUllle 3aKPElUTh TEOPETUUECKUN MaTeprall Ha MPaKTHKE U IPOBEPUTH
MPAKTUYECKUE YMEHHS W HAaBBIKU HEMOCPEICTBEHHO MO JaHHOM Teme. UToObl MPOBECTH MPaKTUYECKyl0 pabOTy MO KOrja-To U3y4yeHHOU Teme, Tpelyercs

AOIMOJHHUTCIIbBHOC BpEMS I IIOBTOPCHUSA TCOPCTUICCKUX OCHOB, YTO MCKIIKOYACTCs B HaHHOﬁ pa6oqel71 IIporpamMmme.

Cornacao yuebHomy miuany MBOVY «Illkona Ne 49y na 2023-2024 yueOHbIi roa paboyast mporpaMma Juis 9-ro kiacca npeaycMaTpuBaeT o0yuyeHre XUMUH B
00BEMe 2 yaca B HEJIEII0, BCero 66 4acos.

B OCHOBY KYypcCa ITOJIOKCHBI CICAYIOIINUC UICHU:



MaTepHaIbHOE €IMHCTBO M B3aMMOCBSI3b O0OBEKTOB M SIBJICHHUIA MTPUPOIBI;

- BelyIIasi pOJIb TEOPETHUECKUX 3HAHHM 11 OObSICHEHHS U MPOTHO3MPOBAHUS XUMHUECKUX SIBJICHUH, OIICHKH UX MPAKTUYECKON 3HAUNMOCTH;

- B3aUMOCBSI3b KAUECTBEHHON U KOJINYECTBEHHON CTOPOH XUMHUYECKUX 0OBEKTOB MaTEPUAILHOIO MUPA;

- pa3BUTHE XUMUYECKON HAYKH U MPOU3BOICTBO XUMUYECKHUX BEIIECTB U MAaTEPHAJIOB ISl YAOBJIETBOPEHUS HACYIIHBIX TOTpeOHOCTEH YenoBeka u 00IIecTna,
pelieHus II100aJbHBIX IP00JIEM COBPEMEHHOCTH;

- TEHETHYECKas CBSI3b MEX/ly BEILIECTBAMU.

Hemnu:

dopMuUpOBaHHUeE Y YUALIUXCS LET0CTHON €CTECTBEHHO-HAyYHOW KapTUHBI MUpA.

Pa3BuTHne no3HaBaTeNbHBIX HHTEPECOB, MHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN ydalIuxcs B MPOLIECCEe U3YUEHUsI XUMUYECKO HayKU U ee BKiIaja B
COBPEMEHHBIN HayYHO-TEXHUUECKUH Iporpecc; GOpMHUpPOBaHHUE BaKHEHIINX JIOTHYECKUX ONepalliii MBILIUICHUS (aHAIU3, CUHTE3, 0 000111eHNe, KOHKpeTH3aIus,
CpaBHEHHUE U JIp.) B [IPOLIecce TIO3HAHUS CUCTEMbI BaKHEHIINUX MOHATUH, 3aKOHOB U TEOPHIl O cOCTaBe, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH XMMHUYECKHX BEILIECTB.
Bocnnranue yOeXJJ€eHHOCTH B TOM, YTO IPUMEHEHHE MOJTyY€HHBIX 3HAaHUN U YMEHUIIIO XUMHHU ABJIIETCS 00bEKTUBHON HEOOXOMMOCTBIO JUIsl 6€3011acHON paboThI C
BEIIECTBAMU U MaTepHajaMu B ObITY U Ha IPOU3BO/ICTBE.

IIpoexTpoBaHMe U peajn3auus BbITYCKHUKaMU OCHOBHOM IIKOJIBI JIMYHON 00pa30BaTeNIbHOM TpaeKTOpuu: BbIOOp Mpoduias 00ydeHHs B cTaplliel MIKOJIe WIn
poheCCHOHAITBHOTO 00Pa30BaATEIBLHOTO YIPEIKICHHUS.

OgiajeHHe KII0YeBbIMU KOMIIETEHIMAMHU: Y1eOHO-TI03HAaBATEIbHBIMU, HHPOPMAITMOHHBIMH, IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKAaTUBHBIMU.

MeTtoauyeckne 0COOEHHOCTH:

1. Cooepotcanue Kypca vicmpoeno é coomeemcmeuu ¢ UCHOPUKOI0ZUYECKUM U CUCH EMHO-0€Am e1bHOCIMHbBIM ROOX00AMU HA OCHO8E UePAPXUN YUEOHbIX
npoobnem. Bece qunakTuyeckue eMHUIBI YUeOHBIX KHUT ISl 8—9 Ki1accOB HAUMHAIOTCA C TOCTaHOBKU 00pa3oBaTesbHOM MpolieMbl (BOIIpocC, 3aaHue,
SKCIEPUMEHT), KOTOpasl pelIaercs B mpolecce u3ydeHus naparpacda Ha OCHOBE JIETEIIbHOCTHOTO MOAX0/1a.

2. Teopemuueckue nonoxcenus Kypca XuMuu 0CHOBHOI WKOJIbl PACKPbIEAIOM CA HA OCHOGE UWIUPOKO20 UCNOTb308AHUA XUMUYECKO20
IKcnepumenma (1a00PaTOPHBIX OIMBITOB U MPAKTUYECKUX paboT), B TOM YUCIIE U IPOBOJAUMOTO B IOMAIIIHUX YCJIOBHSIX, a TAKXKE JEMOHCTPALlMOHHOTO
IKCIEPUMEHTA.

3. Pazeumue unghopmayuoHHO-KOMMYHUKAMUBHOU KOMREmMEeHMHOCmU 00yuaouuxca’ oopalieHie K pa3TuyHbIM UICTOYHUKAM XUMUYecKoi nHdopmanuu,
MOATOTOBKA MH(OPMALIMOHHOTO MPOIYKTA U €r0 MPe3eHTalls, YMEHUE BECTH IUCKYCCHIO, OTCTAUBaTh CBOIO TOUKY 3PEHHS U KOPPEKTHUPOBATh MMO3UIUIO HA
OCHOBE aHAJIM3a ApPT'YMEHTOB YYaCTHUKOB JUCKYCCHUHU.

4. Memanpeomemnulit Xxapaxmep co0epicanusn y4eoHozo0 mamepuana:

peanuzanus cBsizell ¢ MpeMeTaMu He TOJIbKO €CTECTBEHHO-HAYYHOTO IMKIIA, HO U C UCTOPUEH, IUTEPATypOi, MUPOBOM XYJA0KECTBEHHON KYJIbTYPOH.

5. Ilpakmuko-opuenmupoeannas 3HAYUMOCHb OMOOPA y4edH020 cO0ePIHcanus, CBI3b N3y4aeMOro MaTepuaa ¢ XU3HbI0, GOPMUPOBAHUE IKOJIOTUYECKOM
IrPaMOTHOCTH MpU OOpaIlleHUH C XUMUYECKHMH BEIIECTBAMU, MaTepHallaMu U MPOIIeCCaMu, OTBEYAIOIIMMH TPEOOBAHUSAM IIPABUI TEXHUKU OE30MaCHOCTHU MPH
paboTe B XUMHUYECKOM KabuHeTe (J1a00paTopru) U TTOBCEAHEBHOM JKM3HHU.

CoaepskarejbHbIe JJMHUH NIPeAMeTa:
o «Bewecmsoy — B3aMMOCBS3b COCTaBa, CTPOCHUS, CBOWCTB, NIOJyYEHHS U IPUMEHEHMSI BEILIECTB U MaTEpPUAIIOB;
o «Xumuueckas peaxyus» — 3aKOHOMEPHOCTH MPOTEKAHUS
U YIIPABJICHHUS NIPOLIECCAMU TIOJYYEHMSI U IPEBPAILIEHUS BEILIECTB;
o «Xumuueckuil A361k» — OIIEPUPOBAHNE CUCTEMOM BaXKHEUIINX XUMHUUYECKUX MTOHATUH, BIAZJICHUE XMMUYECKON HOMEHKJIATYpOU U CUMBOJIMKON (XUMUYECKHUMHU

3HaKaMu, GOpMyJIaMH U YPaBHEHUSMH );



o «Xumus u ocuznvy — COGHIOI[GHI/IC IpaBuUJI XUMHUUYECKOH 0€30IMacHOCTH npu O6paH_IeHI/II/I C BCIICCTBAMU, MaTCpUalaMd U XUMHUYCCKUMU IIPOLCCCaMU B
HOBCCHHCBHOﬁ JKU3HHU U Ha ITPOU3BOACTBE.

[Tporpamma opueHTHPOBaHA HA OCBOCHHE 00YJAIOIIMMUCS OCHOB HEOPTaHWYECKON XUMHUH U KPATKOE 3HAKOMCTBO C HEKOTOPBIMH MOHATUSAMHI U 00BEKTaMHU
OPraHU4eCKO XUMHUH.

B conepxarenbHO# TuHIM «Beujecmaoy pacKphIBae€TCsl yIeHUE O CTPOCHUH aTOMa U BEIIECTBA, COCTABE U KIACCU(HUKAIIMA XUMUYECKUX BEIIECTB.

B conepxarenbHON TuHUN «Xumuueckas peakyus» pacKpbIBaeTCsl yAIeHHE O XUMUYECKUX MPOIeccax: KIACCH(PUKALNS XUMUYECKUX PEAKIHiA U 3aKOHOMEPHOCTH MX
MPOTEKaHMST; KAYECTBEHHAs M KOJIMYECTBEHHAsI CTOPOHBI XUMUYECKHX MPOLECCOB (Pacu€Thl IO XUMUYECKUM (POpPMYJIaM U YPAaBHEHHSIM XUMHYECKH X PEAKIIHA).
B conepxarenbHoM muHUM «Xumuueckuti A3vik» GOPMHUPYIOTCS YMEHHUS YYalIUXCsl Ha3bIBaTh BELIECTBA MO (OPMYJIaM M COCTABIIATH POPMYJIIBI TIO UX HA3BAHUSIM,
3aMMChIBAaTh YPAaBHEHMsI peakluii U XapaKTepU30BaTh UX, PACKPbIBaTh HH(OPMALIUIO, KOTOPYIO HECET XMMUYECKAsi CHMBOJIMKA, B TOM YHCJIE BBIp )KEHHAs B
tabnnyHoit popme (Ilepuoanueckas cuctema xummuueckux 3nemeHToB J[. M. Menneneesa, Tabiauiia pacTBOPUMOCTH BELIECTB B BOJIE); UCIIOJIb30BATh CUCTEMY
XUMHMUYECKUX MOHATUHN JJIs OIMCAHUS XUMUUYECKUX 00OBEKTOB (3JIEMEHTOB, BELIECTB, MATEPHAJIOB U MTPOLIECCOB).

B conepxarenbHOM TUHUM «XuMus u Hcu3Hb» PaCKpbIBAIOTCS JJIOTUYECKUE CBSI3U MEXK]ly CBOMCTBAMHU, IPUMEHEHHUEM, ITOJIyU€HUEM BELIECTB B JJAOOPATOPHBIX
YCIIOBUSIX M Ha TPOU3BO/ICTBE; (POPMUPYETCS KyIbTypa 0€30MaCHOTO U SKOJOTUYECKHA IPAMOTHOTO OOpaIeHusi ¢ XUMHUYECKUMU 0ObEKTaMU.

B kypce 3HaunTenbHAS POJIb OTBOAUTCS XMMHUUYECKOMY SKCIIEPUMEHTY: POBEACHHUIO IPAKTUYECKUX paboT U J1a00paTOPHBIX OMBITOB, (PMKCALIMU U aHATIM3Y UX
pe3ynbTaTOB, COOIIOCHUIO HOPM U MPABHJI 0€30TIacHOM pabOThl B XUMHUYECKOM KabuHeTe (J1abopaTopun).

Peanu3anus nporpaMMmsl Kypca B mpoliecce 00ydeHHs TI03BOJIUT 00yJaromUMes MOHATh POJib U 3HAUEHHE XUMHH CPEIN JPYTUX HAayK O MPUPOAE, T. €. PACKPHITh
BKJIaJ] XUMUU B (POPMUPOBAHME LIETOCTHOM €CTECTBEHHO -HAYYHOU KapTUHBI MUpA.

I[nanupyembie pe3yJbTaThl 0CBOEHHSI Y4eOHOT0 MpeIMeTa
IIpeamMeTHbIe pe3yabTaThI
[To 3aBepiIeHUIO Kypca XMMUU Ha 3Tare OCHOBHOTO O0IIEro 00pa3oBaHUs BBIITYCKHUKH OCHOBHOM IIIKOJIBI IOJDKHBI OBJIAJICTh CICAYIOIIMMHU PE3yJIbTaTaMU:
. Jluunocmmuie pesynomamor:

1. ocosHanue cBOEH STHHUYECKOW MPUHAICKHOCTH, 3HAHUE HCTOPUH XMMHUU M BKJIA/1a POCCHIICKON XMMHUYECKOW HAYKH B MHUPOBYIO XUMHUIO;

2. ¢hopmuposanue OTBETCTBEHHOTO OTHOIIICHUS K MIO3HAHUIO XHMHHU; TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIMXCSI K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO Ha
OCHOBE M3YUEHHBIX ()AaKTOB, 3aKOHOB M TCOPUI XUMHUH; OCO3HAHHOTO BHIOOpA U TIOCTPOCHUE HHIMBUIYaTbHON 00pa30BaTeIbHON TPACKTOPHH;
Gopmuposarue ETOCTHON €CTECTBCHHO-HAYYHON KapTUHBI MUPA, HEOTHEMIIEMON YaCTh0 KOTOPOU SIBJISIETCS XUMHUECKasi KApTHHA MUPA;
06/1a0eHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIUM YPOBHIO PAa3BUTHS HAYKH U OOIIECTBEHHO!N NMPAKTUKH, B TOM YHCIIC U XUMHUYCCKHM,
0C80€eHUe COITUATTLHBIX HOPM, MIPAaBHII TIOBEICHUS, poJici 1 (JOpM COIMAITLHOM JKU3HU B COIIMYME, TPUPOJIC U YaCTHOM JKU3HU Ha OCHOBE IKOJIOTHYECKOM
KYJIBTYpBI U 0€3011aCHOTO 0OpaIeHH s ¢ BEIIECTBAMH U MaTepHaIaMu;

6. ¢gopmuposarue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH CO CBEPCTHUKAMU U B3POCIBIMU B MIpOIlecce 00pa3oBaTeIbHOM, 0OIIECTBEHHO MOJIE3HOM,

y4eOHO-HCCIeI0BaTENIbCKOM, TBOPUECKON U IPYTUX BUJOB JIEATEIHHOCTH, CBSI3aHHBIX C XUMHEH.
Il. Memanpeomemmnoie pesynomamel:
1) onpedenenue neneit cCOOCTBEHHOT0 00yUeHUSs, TOCTAaHOBKA U (OPMYyIUpPOBaHUE AJsl ceOs HOBBIX 3a7ay;
2)nnanupogarue MyTeH TOCTHKEHUS KEIaeMOTO pe3ylbTaTa 0O0y4eHUs] XUMUHU KaK TEOPETUYECKOTO0, TaK U IKCIIEPUMEHTAIBHOTO XapaKTepa;
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3)coomnecenue cBOUX IEHUCTBUH C IIJIAHUPYEMBIMU PE3YNIbTaTaMU, OCYuecmeienie KOHTPOJIs CBOEH AEATEIbHOCTU B IIPOLIECCE IOCTUKEHUS PE3YNIbTarta,
oTmpesesieHue Crioco00B ACMCTBUI TPH BBHITIOJHEHUH JTAOOPATOPHBIX U MPAKTHYECKUX PaObOT B COOTBETCTBHH C MIPABIIIAMU TEXHUKH O€30TIACHOCTH;

4) onpedenenue NCTOYHUKOB XUMHUYECKON MH(POPMAIINH, TTOJyIeHHE U aHAIU3 €€, CO3aHie HHPOPMAIIMOHHOTO TIPOIYKTa U €r0 MPE3CHTAIHS;

5) ucnonvzoeanue OCHOBHBIX HHTEIUICKTYAJIbHBIX OTICpAIIMii: aHAJIN3a ¥ CHHTE3a, CPABHEHHS U CHCTEMATH3alluH, 0000IICHUS i KOHKPETU3AI[UH, BBISIBIICHHE
MIPUYUHHO-CIICJICTBEHHBIX CBI3€U U nocmpoeHue TOTUYECKOTO PACCYXKIEHUS U YMO3aKIIOUeHUs (MHIyKTUBHOTO, IEYKTUBHOTO U M0 aHAJIOTHH) Ha MaTepralie
€CTECTBEHHO-HAY4YHOI'O COJIEP/KaHUS;

0) ymeHue co31aBaTh, IPUMEHSATH U IPEOOPA30BBIBATH 3HAKK M CUMBOJIBI, MOJICIIA U CXEMBI JUTsI pEIICHUS YU4eOHBIX U MO3HABATEIBHBIX 33134,

7) popmuposanue u pazeumue 3KOJOTHUECKOTO MBIIUICHUS, YMEHUE MPUMEHSThH €0 B IO3HABATEILHOM, KOMMYHUKATUBHOM, COIIMATBHOM MPAKTHKE U
npodecCHOHANTBHOM OpPUEHTAIHH;

8) eenepuposanue uien u onpeeIeHUe CPeCTB, HEOOXOUMBIX [UIS UX peaH3alliu.

II1. IIpeomemmnoie pe3yromamal:

Buinycknuk naywumcsa:

- XapaKkTepU30BaTh OCHOBHBIE METO/Ibl IO3HAHUS: HAOIIOICHHE, U3MEPEHUE, IKCIIEPUMEHT;

- OMKICHIBATh CBOMCTBA TBEPBIX, KHUIKUX, Ta3000pa3HBIX BEIIECTB, BB UX CYIIECTBEHHBIE TPU3HAKY;

- PacKpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHATHH («aTOM», «MOJIEKYJIay, «XUMUYECKHI 3JIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY,
« BAJIGHTHOCTBY, «XUMHUYECKAsT PEAKIIHS»), UCTIOJb3YS 3HAKOBYIO

CUCTEMY XUMUH,

- PacKphIBaTh CMBICI 3aKOHOB COXPAHEHHUS MAcChl BEIECTB, MMOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHUH;

- pa3nu4aTh XUMHYECKUE U GU3NYECKUE SIBICHUS,

-Ha3bIBaTh XUMUYECKHE FIEMEHTHI;

- OIpENIeNISITh COCTAaB BEIIECTB 0 UX PopMyiaMm;

- OIpEeNIeNSITh BAJIGHTHOCTh aTOMa AJIEMEHTA B COSAMHEHUSIX;

- OIPENIeNISITh TUIl XUMUYECKUX PEaKIuii;

- Ha3bIBATh MIPU3HAKU U YCIOBUSI IPOTEKAHUS XUMHUECKUX PEaKIUii;

- BBIABIIATH IPU3HAKYU, CBUICTEIHCTBYIOIINE O IPOTEKAHNN XUMUYECKOU PEaKIMH MPHU BHIMOTHEHUH XUMHUECKOTO OTIbITA;

- COCTaBJIAITH (POPMYIIBI OUHAPHBIX COCAUHEHMIA;

- COCTaBJISITh YPAaBHEHUSI XUMUUYECKUX PEaKIUit;

- cobmoaTh MpaBuiia 6e30macHoi paboThl MPU MPOBEICHUU OIBITOB;

--TI0JIH30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM H MTOCYIOIH;

-BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYIISIPHYIO 1 MOJISIPHYEO MacChl

BEIIECTB;

- BBIYHUCIIATH MACCOBYIO JOJI0 XUMHUUYECKOTO dIIEMEHTA 10 (GOopMyJie COSIUHEHHUS,

- BBIYUCIIATH KOJIMYECTBO, 00BEM HIIM MAcCy BEIIECTBA MO KOJIUYECTBY, 00bEMY, Macce PeareHTOB UJIH MPOIyKTOB PEaKIIUu;

- XapaKTepu30BaTh (PU3MUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KMCIOPOAa U BOJAOPOIA;

- MOJTy4aTh, COOMPATh KUCIOPOI U BOJIOPOS;

- pacmo3HaBaTh OMBITHBIM IMyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO/I;

- PacKpbIBaTh CMBICI 3aKOHAa ABOTaJpo;



- pacKpbIBaTh CMBICI MOHATHH «TEIIOBOM A PEKT peaKkum», «MOJSIPHBIA 00BEM»;

- XapaKTepu30BaTh (PpU3MUECKHE U XUMUUECKUE CBOMCTBA BOJBI; "' PACKPBIBATH CMBICI IIOHATHS «PacTBODPY;

-BBIUUCIISITH MAaCCOBYIO JIOJIFO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

-IIPUTOTOBJIAITH PACTBOPBI C OIIPENEIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOIO BEIIECTBA;

- Ha3bIBATh COEIMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEILLECTB; "' XapaKTepu30BaTh GU3NUECKHE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEUIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHUM, COJIEH;

- OIIPENENSITh IPUHAIIEKHOCTh BEIIECTB K OIIPEICIEHHOMY KJIacCy COECMHEHMI;

- COCTaBIATH (POPMYITBI HEOPTaHMYECKUX COSAMHEHUH M3YYEeHHBIX KJIACCOB; " MPOBOAUTH OIBITHI, TOATBEPKIAIOIINE XUMHUECKUE CBOMCTBA N3y4EHHBIX KIacCOB
HEOPraHMYECKUX BEILECTB;

- pacno3HaBaTh OIBITHBIM IIyTEM PACTBOPHI KMCIIOT U IIeJI0Uel 0 N3MEHEHNIO OKPAaCKU MHIUKATOPA;

- XapaKTepU30BaTh B3aMMOCBA3b MEXY KJIacCaMU HEOPraHUYECKUX COETUMHEHHH;

- packpbiBath cmbich [lepuoanueckoro 3akona Jl. . Menaeneena;

- 00BSCHATH (PU3NUECKUN CMBICT aTOMHOTO (ITOPSIKOBOT0) HOMEpPa XUMHUUYECKOTO 3JIEMEHTa, HOMEPOB IPYIIIBI U NepHoja B neproaudeckoit cucreme J1.1.
MenneneeBa;

- 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipe/iesiaX MaJbIX MEPUOJIOB U IIaBHBIX MOATPYII;

- XapaKTepU30BaTh XUMHUYECKUE dJIEMEHTHI (OT BOJIOPOAA 10 KaJlblKsl) HA OCHOBE UX MOJIOXKEHHs B mepuoandeckoit cucteme 1. M. MenaeneeBa u ocoOeHHOCTEN
CTPOEHUS UX aTOMOB;

- COCTaBJIATh CXEMBbI CTPOEHUS aTOMOB NepBbIX 20 3IEMEHTOB NepuoandecKkoi cucremsl 1. M. Menneneesa;

- PacCKpbIBaTh CMBICII HOHATHN «XUMHYECKAs CBI3bY», «JIIEKTPOOTPHULIATEILHOCTDY;

- XapaKTepU30BaTh 3aBUCUMOCTb (PU3UUYECKUX CBOMCTB BEIECTB OT THIA KPUCTAININYECKON PEIIETKHY;

-OIPENENATh BUJ XMMUYECKON CBS3H B HEOPraHMYECKUX COCANHCHUSAX;

- U300pakaTh CXEMbI CTPOEHUS MOJIEKYJI BEIIECTB, 00Pa30BAHHBIX Pa3HBIMU BUAAMU XUMHUECKUX CBSI3EH;

- PacKpbIBaTh CMBICII IOHATUN «HOH» «KAaTHOH», aHUOH», «3JIEKTPOJIUTBI», «HENIEKTPOJIUTBD, «UIEKTPOIUTHYECKAS JUCCOLUALNY, KOKACIUTEIbY, KCTEIEHb
OKHCJICHUSA»,«BOCCTAHOBUTEIBY, OKUCICHUE», «BOCCTAHOBIICHUEY;

- OIIPENENATh CTENEHb OKUCIEHUS aTOMa DJIEMEHTa B COEIMHEHNY;

- PacKpbIBaTh CMBICII TEOPUH IEKTPOIUTUYECKON JUCCOLUALINN;

- COCTABJIATh YPAaBHEHUS DIIEKTPOJIUTUYECKON JUCCOLMALMH KUCIIOT, LIEJIOYEH, COJIEH;

- OOBACHATH CYIIHOCTh MPOLIECCA AIEKTPOIUTHUECKOHN TUCCOLMALNN U PEaKIIMi HOHHOTO OOMEHa;

- COCTaBJIATH MOJIHBIE M COKpAIIEHHBIE HOHHBIE YPAaBHEHUS peakiuii oOMeHa;

- OIPEAEIATh BO3MOYKHOCTh POTEKAHUS peakil HOHHOTo 0OMeHa;

- IPOBOJUTH PEAKLIMH, [IOATBEP/KAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB;

- OIIPENENSITh OKUCIUTEND U BOCCTAHOBUTEIID;

- COCTaBJISITh YPABHEHUSI OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKLIU;

- Ha3bIBaTh (DaKTOPHI, BIUSAIOLINE HA CKOPOCTh XMMUUYECKON PEeaKIny;

- KJ1acCu(pUIMPOBaTh XMMUYECKHE PEAKIIUU IO PA3IMYHBIM IPU3HAKAM;

- XapaKTepU30BaTh B3aMMOCBA3b MEXKY COCTaBOM, CTPOCHUEM U CBOWCTBAMH HEMETAJIJIOB;

- IPOBOJIUTH OMBITHI MO MOJYYEHUIO, COOMPAHUIO U U3YUEHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BELIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;



- pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YTICKUCIBINA Ia3 U aMMHAK;

-XapaKTepU30BaTh B3aUMOCBSA3b MEXK]Ly COCTAaBOM, CTPOEHHEM U CBOMCTBAMU METAILJIOB;

- Ha3bIBaTh OPraHWYECKHE BEIIECTBA [0 UX (popMylie: MeTaH, 3TaH, STUJICH, METaHOJI, 3TaHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAsl KUCIIOTa, CTEAPHHOBAs
KHCJIOTA, OJIEMHOBAsI KUCJIOTA, IJIF0K03a;

- OLIEHUBATh BIMSIHUE XUMHUECKOTO 3arps3HEHMs OKPYKAIOIIEeH Cpe/ibl Ha OPraHu3M YeJIOBEKa;

- FPaMOTHO 00paIaThcs ¢ BEIIECTBAMU B ITOBCEIHEBHOM KU3HH;

- OIIPENIENSATh BO3MOXHOCTh IPOTEKAHUS PEAKIINI HEKOTOPBIX IPEACTABUTENIEH OPraHUYECKUX BELECTB C KUCIOPOAOM, BOJOPOIOM, METAJUIAMHU, OCHOBAHUSMH,
raJIor€HaMHu.

Boinycknuk nosyuum 603mM0MCHOCHIb HAYUUMbCA:
-BBIIBUT'aTb U IPOBCPATH SKCICPUMCHTAJIBHO I'MIIOTE3bI O XUMHUYCCKUX CBOMCTBax BCIICCTB HA OCHOBE UX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYIIAaTh B
XUMHMUYECKUE PEAKIINH, O XapaKTepe U MPOAYKTaX Pa3IMUHbIX XUMUYECKUX peaKiuil,’
- XapaKTepu30BaTh BEUICCTBA 110 COCTaBy, CTPOCHHIO U CBOI\/JICTBaM, YCTaHaBJIUBATh NPUYIUHHO-CJICACTBCHHBIC CBA3U MCKIY JaHHBIMU XapPaKTCPHUCTUKAMU BCUICCTBA,
- COCTaBJIATh MOJICKYJIAPHEBIC U ITOJITHBIC NOHHBIC YPAaBHCHUS 110 COKpaIHéHHLIJ'Il HOHHBIM YPAaBHCHUSAM;
- IPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MMPOABJIATE OKUCIIUTCIBHBIC NJIK BOCCTAHOBUTCIILHBIC CBOIICTBA C Y4€TOM CTEIeHEN OKHUCIIEHUS JJIEMEHTOB, BXOIIITUX B
ero cocras,’
- COCTaBJIATh YPaBHCHHA peaKuHﬁ, COOTBETCTBYIOIIHX ITOCICA0BATCIBHOCTH npeBpameHMﬁ HCOPraHM4YC€CKHUX BCUICCTB Pa3JINYHBIX KJ'IaCCOB,'
- BBIIBUTATh U IPOBEPATH SKCIIEPUMEHTAILHO THIIOTE3bI O Pe3yIbTaTax BO3ACHCTBHS pa3IuUHbIX (JAKTOPOB HA U3MEHEHHUE CKOPOCTH XUMUYECKOH peakiuu,’
- HCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS [T SKOJIOTMYECKH I'PaMOTHOTO TIOBEIEHUS B OKpy»Katoleit cpeze,’
- HCTI0JIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIH NP BBIMOJIHEHUN TPOEKTOB M YUeOHO-MCCIeA0BATEIbCKUX 3a/1a4 110 U3YUYEHUIO CBOMCTB, CIOCOO0B
MTOJTY4YEHUS U PAaClO3HABAHHUS BEIIECTB,'
- 00BEKTHBHO OLICHUBATh MH(OPMALIMIO O BEIIECTBAX U XUMUYECKUX Tpolieccax,’
- KPUTUYECKU OTHOCHUTBHCS K IICEBJIOHAYYHON MH(POpMAIUKU, HENOOPOCOBECTHON peKiiaMe B CPEJICTBAX MacCOBOM HH(OopManny;
- 0CO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUH M0 XUMUU JUIsSl IPAKTUYECKOM I€ATEIbHOCTH YeJI0BEKa,'
- CO3/IaBaTh MOJICJIM U CXEMBI JIJIsl pelIeHHs yueOHBIX U MO3HABATEIbHBIX 33/a4, IOHUMATh HEOOXOAUMOCTh COOJIIO/ICHUS IPEATUCAHUM, ITpearaeMbIX B
MHCTPYKIUSAX 110 UCHOJB30BaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHUHU U JP.
Conep:kanue y4eOHOT0 npeaMeTa

1

9 kJaacc
IloBTOpEeHuUe n 00001IEHHE CBeIeHUIT 110 Kypcy 8 Kiacca
bunapusie coennnenus. Okcuapl coneoOpasyronie u Heconeoopasyromue. [ uapokcuisl: ocHoBaHus, aMdoTepHbie, KucaoTel. Cpeanue, kucibie, ocHoBHbie COJIN.
O60061eHne cBeIeHH 0 XuMudecknx peakiusax. Kinaccuduxaius XuMudecKiuX peakiuii Mo pa3iuyHbIM OCHOBAHUSIM: COCTAaBY M UHCITY PEarupyronIux 1
00pa3yoIuXcsl BEIIEeCTB, TEIIOBOMY 3(PeKTy, HAlPaBJICHNIO, U3MEHEHHUIO CTENIEHEeH OKUCICHHS SJIEMEHTOB, 00pa3yIOIUX pearupyrolne BenecTna, ¢ase,
HCIIOJIb30BAHUIO KaTaIn3aTopa.
[londatue o ckopocTu XUMHUECKOH peakiuu. DakTopkl, BIUSAIOLUIME HA CKOPOCTh XMMUYECKUX PEAKIINI: IPUPOJIa PEarnpyoINX BEIECTB, UX KOHI EHTpalus,
TeMIeparypa, IJoa b CONPUKOCHOBEHUS, HAIMuUMe Kartanusaropa. Karanus.
JdeMoHcTpanuu

e (O3HaKOMIJICHHE C KOJUIEKIIUSIMH METAJIJI0B 1 HEMETAIOB.



e (O3HaKOMIICHHE C KOJIEKIIUSIMH OKCHJIOB, KUCJIOT U COJIEH.

e 3aBHUCHMOCTb CKOPOCTH XUMHUUYECKOHN peakluu OT IPUPO/Ibl pEarupyoUX BELECTB.

e 3aBHCHMOCTb CKOPOCTU XUMHUYECKOHN peaKuu OT KOHIEHTPALMU PEArupyroIKX BEIIECTB.

e 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOHN peakuy OT IUIOIIA I COIPUKOCHOBEHHUS PEArUPYIOLINX BELIECTB («KUISALIUHA CII0M» ).
e 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOH peakluu OT TEMIEPATyphl pearupyouux BEeIEeCTB.

JlabopaTopHble ONBITHI
1. B3aumoielicTBME aMMHuaKka 1 XJIOPOBOJOPO/Ia.
2. Peakuust HeMTpamu3aimm.
3. Habmonenue rennoBoro 3¢ ¢exra peakiy HeWTpaln3aini.
4. BzaumoseiicTBre cepHOi KUCIoThI ¢ okcuaom meau (II).
5. Pa3znoxxeHune nepokcua BOJOpO/ia C MOMOILBIO KaTana3bl KapTodens
6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKIIMK OT MPUPOJIbl PEarupyrolinX BEUIECTB Ha IPUMEPE B3aUMOJECHCTBHSI paCTBOPOB THOCYNIb(paTaHATPHUS U XJIOpHIa
Oapusi, THOCYIb(hAaTa HATPUS U COSTHON KUCIIOTHI.
7. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOW PEAKIIMK OT IPUPObI METAJUIOB IPU UX B3aUMOJEHCTBUHU C COJITHON KHCIIOTOM.
8. 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEAKIUH OT IPUPOABI KHCIOT IIPHA B3aUMOJECHCTBUN UX C KEJIE30M.
9. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOM PEAKIIMK OT TEMIIEPATYPBHI.
10. 3aBHCHMOCTB CKOPOCTH XUMUYECKOW PEAKIINHA OT KOHIEHTPALUH.
11. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOUN PEAKIIUH OT IUIONIAU COMMPUKOCHOBEHHMS pearupyrommnx BEIIECTB.
12. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOUN PEAKIIUM OT KaTajau3aTopa.
XHMHYECKHE PEaAKIHH B PACTBOPAX 3JIEKTPOJIHTOB
[TonsiTue 06 MEKTPOIUTUYECKOHN TUCCOLUALMN. DIEKTPOIUTHI U HENIEKTPOIUTEL. MeXaHU3M TUCCOLMALINY 3JEKTPOJIUTOB C PA3IMUHBIM XapaKTEPOM CBA3H.
CreneHp 31eKTpouTUIecKoil qucconuanuu. CUIbHbBIE U CI1a0ble 3JEKTPOJIUTHI.
OCHOBHBIE NOJI0KEHUS TEOPUU IEKTPOJIUTHUYECKON Aucconnanuu. Kinaccudukaiys HOHOB U UX cBoicTBa. KHCIIOTBI, OCHOBaHHUS U COJIM KaK 3JIEKTPOJUTHI. Mx
KJIaccu(puKaus U JUCCOLHALUs.
OOu1re XMMHUYEeCKHEe CBOMCTBA KUCIIOT: M3MEHEHHE OKPACKH UHIMKATOPOB, B3aUMOICHCTBHE C METATIaMH, OKCHJIAaMH U THAPOKCUIAMH METAJIIIOB U COJISIMM.
MonexynsipHble ¥ HOHHbIE (IIOJHBIE U COKpAIEHHBIE) YPAaBHEHUS PEAKLIUMI.
XHWMHUYECKUI CMBICI COKPAILEHHBIX YPaBHEHUH. Y CII0BHS NIPOTEKAHUS PEAKLIUNA MEX Ty MEKTPOIUTAMHU JO KOHLA. P akTHBHOCTH METaLIOB.
OO1u1re XuMHUYecKre CBOMCTBA IIeJI0Ueii: B3aUMOJICHCTBUE C KUCIOTaMU, OKCUAAMU HEMETAIIOB, coiMu. OO0IIMe XUuMHUYECKHUe CBOMCTBA HEPACTBOPUMBIX
OCHOBaHUI: B3aUMOJEHCTBHE C KUCIOTaMH, Pa3JI0KEHUE IPU HarpeBaHUU.
OOu1re XMMHUYEeCKHEe CBOMCTBA CPEAHUX COJIeH: B3aUMOAEHCTBHE C KUCIIOTaMU, LIIeJI0OYaMHU, COJISIMUM U MeTalaMu. B3auMoieiicTBre KUCIIBIX COIei CO MIeI04YaMu.
I'uaponus, kak 0OMEHHOE B3aUMOAEHCTBHUE coJiei ¢ BOJIOW. ['MApOIN3 CoMM CHIIBHOIO OCHOBAaHUSA U ¢1a00i KUCIOTHI. ['MIipou3 coam ¢1aboro OCHOBaHUS U CUIIBHOM
kuciotsl. [lkana pH.
CBolicTBa KHCJIOT, OCHOBaHMM, OKCUAOB U COJIEH B CBETE TEOPUU IEKTPOIUTHUECKOMN TUCCOLMALINN U OKHCIUTEIBHO ~-BOCCTAHOBUTENIBHBIX PEAKIIUM.
JdeMoHcTpanuu.
o lcnblTaHue BELIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTb.
e 3aBHCHMOCTb JIEKTPOIPOBOJHOCTH YKCYCHON KHCIOTHI OT KOHIIEHTpalMU. " [[BIKeHNE OKpalllEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.



o Omnpeznenenue xapakTepa Cpebl B pacTBOpax COJIEH.
JlabopaTopHbIe ONbITHI.
13. lucconuanus caadbIX 2JIEKTPOJIUTOB Ha IPUMEPE YKCYCHOM KUCIIOTHI.
14. I3MmeHeHne OKpacKy UHIMKATOPOB B KUCIOTHOU Cpejie.
15.Peakuus HeWTpanu3auuy pacTBOPA MENOYN PA3IMYHBIMUA KMCIOTAMHU.
16. [Monyuyenne runpoxcuaa meau (I1) u ero B3auMoeicTBrE C pa3IMYHBIMUA KUCIOTaMHU.
17. B3aumoeiicTBre CHIbHBIX KUCIOT ¢ okcuaoM memu(ll).
18-20. BzaumopeiicTBrE KUCIIOT C METAJLIAMH.
21. KayectBeHHast peakiusi Ha KapOOHaT-HOH.
22. IlomyyeHue cTyiHI KPEMHUEBOIN KUCIIOTHI.
23. KayecTBeHHasl peakiys Ha XJIOPpUA- WIH CyIb(aT-HOHbBI
24. VI3meHeHne OKpacKu UHIUKATOPOB B MICIIOYHOU CpeEJIe.
25. BzaumopeiicTBre mienouei ¢ yriieKuciabIM ra3oM.
26. KauecTBeHHas peaklys Ha KAaTHOH aMMOHHS.
27. lonydyenue ruapokcuaa meau(Il) u ero pasznoxxenue.
28. B3zaumopeiicTBre kKapOOHATOB C KUCIOTAMH.
29. Ilomyuyenue ruapokcuma xxemnesa(lll).
30. B3aumoeiicTue xene3a ¢ pactBopom cyibharta mean(Il)
IIpakTHyeckue padoTbl
1. CBoiicTBa KUCIOT, OCHOBAaHU, OKCUJOB U COJIEH B CBETE TEOPUHU DIIEKTPOJIUTHUECKON JUCCOUALIMN U OKUCIUTEIIBHO -BOCCTAHOBUTEIBHBIX PEAKIIHI
HemeTajibl M MX coeJUHEHUS
CrpoeHne aToMOB HEMETAJIOB U UX noJiokeHue B [leproandeckoit cucreme. Psia anexktpooTpuniateabHoCTH. KprucTamideckne peméTku HEeMETaNIOB — MPOCTHIX
BEIIECTB. AJUIOTpOMus U €€ NpruunHbl. PU3nyeckue cBOWCTBa HeMeTaioB. O0IIMe XUMUYECKIE CBOWCTBA HEMETAILJIOB:
OKHUCJIUTEIbHbIE 1 BOCCTAHOBUTEIBHBIE.
["anorensl, cTpoeHUE UX aTOMOB U MOJIeKy/l. DU3nYecKrue U XUMUYECKHE CBOWCTBA TraJIOT€HOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB TaJIOTEHOB B 3aBUCUMOCTHU OT
ux nonoxenus B [lepuonnyeckoii cucteme. HaxoxaeHre rajoreHoB B IPUPOJIE U UX MOJIydYeHUe. 3HaUeHHUE U TPUMEHEHUE TaJOTeHOB.
["anoreHoBoI0POABI M COOTBETCTBYIOIIME UM KHCIIOTHI: TUIABUKOBAsI, COJIsiHAs, OPOMOBOAOPOHAS, HOI0BOopoAHas. ["anorenuapl. KauecTBeHHbIE peakiiuu Ha
raJloreHuI-uoHbL. [IprMeHeHrne coeTMHEHM raloreHoB U UX OUOJIOTHYecKas PoJib.
O6mas xapaktepuctuka aneMeHToB VIA-rpynmnsl. Cepa B mpupo/ie u e€ mnoyrydeHue. AJUIOTPONHbIE MOAU(DUKAIINY CEPBI U MX CBOMCTBA. XUMHUYECKHE CBOWCTBA
cephl U €€ MpUMEHEHHE.
CepoBo10po: CTPOEHUE MOJIEKYJIbI, (PU3MUECKUE U XUMUYECKHE CB CTBa, oaydyeHue u 3HaueHue. CepoBoaopoanas kucinora. Cynb(uasl U UX 3HaAUCHUE.
JIromuHOBOPBHI.
Oxcup cepri(1V), cepaucras kucnora, cynbQurel. KauecTBeHHas peakiiys Ha Cyab(OUT-HOH.
Oxcup cepsi( VI), cepnas kucnota, cynbdarsl. Kpucramioruapatsl. KauecTBeHHas peakius Ha cyab(ar-noH.
CepHast KUCIIOTA - CUJIBHBIN 2NIeKTponuT. CBOlcTBA pa30aBIeHHON CEpHON KUCTIOTHI, KaK THITMYHO M KHCIOTHI: B3aMMOJICHCTBHE C METaJIJIaMH, OCHOBHBIMU H
amM(bOTepHBIMHA OKCUAAMH, OCHOBAHUSAMHU U aM(pOTEPHBIMU THIPOKCUIAMHU, cosiMu. KauecTBeHHas peakius Ha Cynb(ar-uoH.



OOm1ast XxapakTepUCTHUKA JIEMEHTOB VA-rpymnmbl. A30T, CTpOCHHE aToMa U MOJIEKYIbl. DU3nvecKkrne 1 XMMUYECKHe CBOICTBA U IPUMEHEHHUE a30Ta. A30T B IPUPOE
U ero OMoJIoruYecKas poJb.
AMMHaK, CTpOECHHE MOJICKYJIBI M (pU3HUECKUe CBOMCTBA. AMMHUAYHasl BOJIA,, HAIIATHIPHBIA CIIUPT, TUIPAT aMMHaka. JJOHOPHO -aKIENTOPHBIA MeXaHU3M 00pa30BaHuUs
KaTHOHAa aMMOHUs. BoccraHoBuTeNbHBIE cBOMCTBA aMmMuaka. Cosn aMMOHHUS U UX TpuMeHeHHne. KauecTBeHHas peakiusi Ha KaTHOH aMMOHHUSL.
Oxcupl a30Ta: HECOIE00pa3yIOIINe U KUCIOTHbIE. A30TUCTas KUCIOTa U HUTPUTHI. A30THas KUCJIOTa, €€ MoJiyueHue U cBoiicTBa. HUuTpaTh!.
docdop, ctpoenue aroma u aurotponus. Dochuabl. ochun. Oxcua pochopa(V) u oprodochopras kucnora. Docharer. Docdopubie ynooperus. MHCEKTUITUIBL.
OOmast xapakTepuCcTrKa d51eMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOSHHS aTOMOB, TPOCTHIX BEIIECTB M COCMHEHUH B 3aBHCUMOCTH OT TTOJIO’KEHUS SJIEMEHTOB B
[Tepromuaeckoii cucreme. YTiepo. AJUIOTporHbIe MoauduKanmm: anmas, rpadut. AMOPQHBIN YIIIepoI U €ro copTa: caxka, aKTUBHPOBAHHBIN yroiib. AJICOPOITHS.
XuMudeckue cBoMcTBa yriepoaa. Kokcoxumudeckoe mporu3BOACTBO U ero npoaykius. KapOusr.
Oxcup yrnepona(Il): crpoenne Monekynbl, noxydeHue u ero cBoiictsa. Oxcun yriuepona(1lV): ctpoeHre MoieKybl, OJy4eHHE U €r0 CBOIMCTBA. YTOJIbHAs KUCIIOTA.
Conu yronbHOM KUCIOTHI: KapOOHATHI U TUIPOKapOoHaThl. TexHuueckas U MuuieBas coja.
Heopranunueckre n opraHnyeckue BemecTBa. YTIeBoA0POAbl. XUMHUUYEC KO € CTPOEHUE OPraHNYeCKUX BEIIECTB, KaK MOPAI0K COEJMHEHHS] aTOMOB B MOJIEKYJIE 110
BaJICHTHOCTH.
Mertan, 3TaH, KaK IpeesbHbIE YTIEBOAOPOIbl. DTHIICH U alleTUJIEH, KaK HelpeaesibHbIe (HEHACBIIEHHbIE) YTIeBoA0pobl. ['opeHue yrieBonopo 1oB. KauectBeHHbIE
peaxkuu Ha HenpeAeabHble COeTUHEHUS.
OTUIOBBIN CIHPT, €ro MoJIyueHue, MpUuMeHeHue U (pu3noaoruueckoe aercrsue. TpéxaroMublii cnupt riunepul. KayecTBeHHast peakius Ha MHOTOATOMHBIE CITUPTBHI.
VYkcycHas - pe/icTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.
Kpemuuii, crpoenue ero atoma u csoiictBa. Kpemuuii B npupoje. Cununmasl u cunad. Oxeun kpemuusi(1V). KpemHaueas kucinora u e€ cou.
ITpousBoacTBO cTekna u neMeHTa. [Ipoaykuns CHIMKaTHON MPOMBIIIIEHHOCTH: ONITHYECKOE BOJIOKHO, KepamMuka, papdop, ¢pasHc. OnTuyeckoe BOJIOKHO.
Hemerannel B mpupose. @pakiimoHHas IeperoHka >KMIKOTo BO3yXa Kak Croco0 MojydeHus KUCI0poaa, a30Ta, aprona. Ilonyuenue pocdopa, kpemHus, xiopa,
noJia. DJIEKTPOJIU3 PACTBOPOB.
[TosrydeHne cepHON KUCIOTBI: CHIPbE, XUMH3M, TEXHOJOIMUECKasi CXeMa, METO KUITALIErO CJI0sl, IPUHIUIBI TEIII000MEHA, IPOTUBOTOKA U LUPK yisauu. OneyMm.
IIpou3BoaCTBO aMMHaKa: ChIPbE, XMMHU3M, TEXHOJOTHYECKAs] CXEMa.
JdemoHcTpanuu

o Koumekuus HeMETaIoB.

e Mogenu KpUCTAIUIMYECKUX PEIETOK HEMETAJJIOB: aTOMHBIE U
MOJIEKYJISIPHBIE.

e O30HaTOpP M NPUHLHUIIBI €r0 pabOThHI

o T'opeHue HeMeTaJIIOB - MPOCTHIX BEIIECTB: cephl, pochopa, IpeBEeCHOTO

e OO0pa3libl raJIoTeHOB - IPOCTHIX BELIECTB.

e B3saumozeicTBUE TaJIOTEHOB C METAIITIAMHU.

e BriTecHenue xsopa 6poMOM MM HOJa U3 PACTBOPOB UX COJIEH
o Koumekuus npupoIHBIX COEIUHEHUH XJIOPA.

e B3saumopeicTBue cepsl ¢ METaUIAMMU.

o ['openue cepbl B KUCIOPOJE

o Konnekus cynbGuaHbIX pya.



o KauecrBennas peaxius Ha CynbHua-noH

e OO0ecuBeynBaHNE OKPAIIEHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.

o B3saumopeicTBue KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MENBIO.

e OOyrnuBaHHe OPraHUYECKUX BEUIECTB KOHIICHTPUPOBAHHOW CEPHON KUCIOTOM

e Jlnarpamma «CocrtaB BO3ayXay.

e Buneodparments! u cnaiigst «[Ituusu 6azaps.

o IlonydyeHnue, coOupaHue U pacrio3HaBaHUE aMMHAKa.

o Paznoxenue Ouxpomar aMMOHHUSL.

o B3sauMmopeicTBHE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJIBIO.

o - J'opeHue 4€pHOro nopoxa.

o PasznoxeHue HUTpaTa KaJlus U TOPEHUE APEBECHOTO YroJIbKa B HEM

e - OOpa3isl MpUPOIHBIX coearnHeHuM docdopa.

o Topenue pocdopana Bo3ryxe U B KUCIOPOJIE.

e [lomyuenne 6enoro docdopa u ucpITAHUE €O CBOMCTB

o Komneknus «O0pa3iisl MPUPOAHBIX COETUHEHUH YIIIepo1a»

o [loprper H. a. 3enunckoro. Ilornomenne akTHBUPpOBaHHBIM YTIIEM
PacTBOPEHHBIX BEIIECTB MJIH ra3o0B.

e  YCTpOWCTBO MPOTHBOTA3A.

e Mogenu MoJIeKyl MeTaHa, dTaHa, STUICHA U allcTHIICHA.

o BzaumogeiicTBue sTHIICHA ¢ OPOMHOM BOJIOM M PAaCTBOPOM NIepMaHTaHaTa

e OOmwue XUMHUYECKHE CBOMCTBA KUCIOT HAa MPUMEPE YKCYCHOM KUCIIOTHI. " KauecTBeHHas peakiusi Ha MHOTOATOMHBIE CITUPTHI.
e Koumneknus «O0pa3iibl MPUPOAHBIX COCTUHEHUN KPEMHUSD.
o Kouneknus cTekna, KepaMHUKH, [IEMEHTa U U3ACTUN U3 HUX.
o Kouekuus NpoAyKIIuu CHIIMKATHON MPOMBIIUIEHHOCTH.
e Buzaeodparments! u cnaiinpl « Ipon3BoACTBO CTEKIa U LIEMEHTAY .
o Koumneknus «IIpupoaHbie coeJuHEHNs] HEMETAIOB) .
e Buzaeodparments! u cnaiinsl «OpakinoHHas IeperoHka )uAKoro Bozayxa» " Bugeodparmentst u cnaiiasl «llomydenue Boiopoaa, KUCIOPOa U FaJIOT€HOB
ANEKTPOIIUTUYECKUM CTIIOCOO0OM.
e Mogenu annapaToB Jj1sl IPOU3BOACTBA CEPHON KUCIIOTHIL.
e Mogenb KUMSIIEro Ciosl.
e Mojenb KOJIOHHBI CHHTE3a aMMHUAKA.
e Bugaeodparments! u ciaiinsl « Ipou3BoacTBO cepHOM KUCIOTHD». " BuneodparmMents! u ciaiisl « [ Ipon3BoacTBO aMMuakay.
o Komnekuusa «CpIpb€ A5 MOTYYEHHUS] CEPHOU KUCIOTHI.
JlabopaTopHbIe ONBITHI
3 1. Pacrio3HaBaHue TajlOT€HU]I-UOHOB.
32. KauecTBeHHBIE peakLUU Ha CYIb(aT-UOHBI.



33. KauecTBeHHas peakius Ha KATUOH aMMOHWUSI.
34. Xumuueckre cBOICTBA a30THOM KUCIIOTHI, KK 3JIEKTPOJIUTA.
35. KauectBenHnsie peakuuu Ha pocdar-uoH.
36. Ilony4yeHue u cBOICTBA YTOJIbHON KUCIIOTHI.
37. KauecTBeHHas peakius Ha KapOOHAT-UOH.
38. [IpomyckaHue yriieKucioro ra3a 4epe3 pacTBOp CHJIMKaTa HaTPHUsL.
IIpakTHYeckne padoThI
2. N3y4yeHue CBONCTB COJISTHOM KUCIIOTHI.
3. U3ydeHune CBONCTB CEpHOM KMCIIOTHI.
4. TlonydyeHue amMMuaKa U U3y4eHUE ero CBOWCTB.
5. IonydyeHue yriieKucaoro ra3za u U3y4eHHue ero CBOMCTB.
MeTa/ulbl M UX COeTMHEHUS
[Tomoxenne metamios B [leproauyeckoit cucteMe XUuMHUECKUX 3JIeMeHTOB . M. MenpeneeBa, CTpoeHrne UX aTOMOB M KPUCTAJUIOB. MeTamnyeckas CBA3b U
MeTaJUTHYecKasi KpucTaumueckas pemérka. Ou3ndeckue CBOMCTBa METAIJIOB: YJIEKTPO- M TETUIOMPOBOTHOCTH, OTPAXKAIOIIAs CIOCOOHOCTH, TNIACTUYHOCTH. CIIyTaBbI
YEPHBIE U L[BETHBIE.
Mertanbl Kak BOCCTAHOBUTEIIH. DJIEKTPOXUMUYECKUH PSJT HANpsLKeHUH. B3anMoneiicTBre METaioB ¢ HEMETallIaMy, OKCHIAMU, KUCIOTAMH, COJISIMHU.
AJTIOMHHOTEPMHSIL.
CtpoeHune aTOMOB M MPOCTHIX BEMIECTB MIEIOYHBIX METAIUIOB. 3aBUCUMOCTh (PU3MYECKUX M XUMHUECKHX CBOMCTB MIEIOYHBIX METAJIJIOB OT 3apsIOB SJEP UX aTOMOB.
Oxcuzpl ¥ THAPOKCUBI IETOYHBIX METAJVIOB, UX MOJIyY€HHE, CBOWCTBA, IPUMEHEHHE. BaxkHelIne Conu EJOYHbIX METAJIIIOB, NX 3HAYEHUE B KU BOW U HEXXUBOUN
MIPUPOJIE U B KU3HU YEIIOBEKA.
CrpoeHre aTOMOB M MPOCTHIX BEIIECTB IIE€JI0YHO3EMETbHBIX METAJIIOB. 3aBUCUMOCTh (PM3NYECKUX U XUMHUYECKUX CBOMCTB IIEOYHO3EMENbHBIX METAIJIO B OT
3apsA10B Azep ux aToMoB. OKCHJIBI M TUAPOKCHUIBI IIEIIOYHO3EMEIBHBIX METAIOB, X MOJy4YEHUE, CBOMCTBA U MPUMEHEHNE. BaxkHelme com meENoyHoO -
3eMeJNIbHBIX METAIIJIOB, UX 3HAUYEHUE B MPUPOJIE U KU3HU deroBeka. KapOoHaThl v ruipokapOOHATHI KabLUS.
XKécTtrocTb BObI: BpeMeHHas U noctosinHas. CrnocoObl ycTpaHeHus BpeMeHHOM xEcTkocTh. CrocoObl ycTpaHeHUs MOCTOAHHOM )écTkocTH. MonuTel. CoeuHeHUs
AIOMHUHMS B IpUpoJe. XUMUYECKUE CBOMCTBA amtoMUHUSA. OCOOEHHOCTH OKCH/Ia ¥ THAPOKCHIA ATFIOMUHUS Kak aM(oTepHbIX coequHeHnil. Baxkneiimue coyu
ATFOMUHUS (XJIOPHUJ, CYJIbdar).
OcobGeHHOCTH CTpOCHHS aToMa Xkesesa. JKene3o B mpupoje. Baxueimme pynbl sxene3a. Oxeupl v ruapokcuabl sxene3a(ll) u sxeneza(Ill). Conm xenesa(ll) u
xenesa(Ill). ObnapyxeHre HOHOB KATHOHOB JKeJie3a B pacTBOpe. 3HaUCHHE COSIMHEHUH jKene3a.
Koppo3us xumuueckas u 3IeKTpOXUMHUYEcKasl. 3allliTa METaJUIOB OT KOPpo3uu. MeTasuibl B MpUpojie: B CBOOOIHOM BHUJIE U B BUje coenunenuii. [lonstue o
MeTtairyprun. YépHas u uBeTHas Metautyprus. [lupoMerannyprus, ruipoMeTautyprus, sfaexkrpoMerainyprus. Jlomennsiii mpouecc. [lepepaboTka uyryHa B cTajb.
DIEeKTpOIN3 PacIIaBOB.
JdeMoHcTpanuu

o BzaumopericTBue HaTpus, JIUTUS U KaJbLKs C BOLOM.

e ['opeHue HaTpHsl, MAarHUs U Keje3a B KUCIOPOJIE.

e Bcmbllika TEpMUTHOM CMECH.

o B3saumogeiicTBuEe cMecH MOPOUIKOB CEPBI U Keje3a, IUHKA U CEpHI.

o BsaumopeiicTBuE altOMUHMS C KUCIOTAMH, IIEI0YaMH U BOJIOM.



o BzaumopelicTBue xene3a U MEAU C XJIIOPOM.
e BzaumopeiicTBue Me¥ ¢ KOHIIEHTPUPOBAHHOMN CEPHOM KHCIOTON M a30THOM KHCIOTO M (pa30aBIeHHOM U KOHIICHTPUPOBAHHOM ).
o Okxpacka jaaMeHu COEUHEHUSAMHU LIEIIOYHBIX METAIIJIOB.
o Okxpacka njaaMeHu COCUHEHUAMHU HIEII0YHO3EMEIbHBIX METAJIIOB .
o TameHue U3BECTH BOJOM.
o [lomydenue xECTKOM BOJBI B3aUMOICUCTBUEM YIIIEKUCIIOTO C U3BECTKOBOU BOJIOM.
e YcTpaHeHHE BPeMEHHOM KECTKOCTH KUIISTYEHUEM U JJ00ABKOM COJIBI.
e YcTpaHeHHE MOCTOSHHOM KECTKOCTU JOOABKOM COMBI.
e VoOHUTHI U IPUHIIUT UX EUCTBUS (BUACO(PparMeHT).
o Kotekuusi npupoIHBIX COCAMHEHUN ATTFOMUHHSL.
e Buneodparments! u ciaiibl «OKCUA aTIOMUHUS U €70 MOAU(PUKALITN.
o Tlomyyenue am(poTEpHOToO IMIPOKCH]IA ATTIFOMUHUS U UCCIIEIOBAaHHUE €r0 CBOMCTB.
o  Komnekuus «XuMHAYECKUE UCTOYHUKHU TOKAY.
e Pe3ynpTaThl UIUTENBHOTO SKCIIEPUMEHTA MO U3YYEHHUIO KOPPO3UU CTAIBHBIX U3/IEIHH B 3aBUCMMOCTH OT YCJIIOBHI MPOLIECCOB.
e Boccranosnenue mean u3 okcugamenu(Il) Bogopomom.
e Buzaeodparments! u cnaiinpl « Ipon3BoACTBO YyryHa U CTAJIN».
e Buzneodparments! u cnaiinel «3nenus u3 yyryHa u craimy.
e Buzaeodparments! u ciaiinpl « Ipon3BoaCTBO aTtOMUHUS.
JlaGopaTopHble ONBITHI
39. B3aumoeiicTBue xenes3a ¢ pactBopom cynbdara meau(Il).
40. ITosryueHue U3BECTKOBOM BOJBI U OMBITHI C HEH.
41. Ionyyenue ruapokrcuaoB xkemne3a( 1) u (I11).
42.KauecTBEeHHbIE pEaKIMU HAa KATUOHBI KeJe3a.
IIpakTHyeckue padoTbl
6. ITonydyeHue KeCTKON BOABI U CITOCOOBI €€ YCTpaHEHUSI.
7. PellieHne 3KCIEpUMEHTANIBHBIX 3a1a4 110 TeMe «MeTaiby.
XuMHUSA U OKPYKaKIIas cpeaa
Crpoenue 3emiu: SApo, MaHTHS, 3eMHas KOpa, X XUMU4eckuil coctas. JIutocdepa u e€ xumudeckuii cocraB. Munepansl. Pyasl. Ocagounsie noposl. [Tonesnsie
UCKOIaeMble. XUMHYECKHI cocTaB ruapocdepbl. XUMUYECKUN COCTaB aTMOC(EpHI.
VlcTOYHMKHM XUMHYECKOTO 3arpsi3HEHHs OKpYKarolei cpefpl. [ mo0anbHble 3KoJ0orndyeckre npoOaeMbl 4eJI0BeUeCcTBa: TapHUKOBBIHN 3(h(eKT, KUCIOTHBIE T0XKIH,
030HOBBIE JIBIPEL. MEXIYHAPOIHOE COTPYAHUYECTBO B 0OJIACTH OXPaHbl OKPYXKAIOIICH CPe/ibl OT XMMUUYECKOTO 3arpsS3HEHUS. «3eEHas XUMHUSD.
JdeMoHcTpanuu
e Buzneodparments! u cnaiinpl «CtpoeHne 3emiu U e€ XuMU4Yeckuil coctaBy. " Komekius MUHEPaIoB U TOPHBIX MOPOJ.
o Komnekuus «Pynpl meTanioBy.
e BuzaeodparmenTs! u ciaiinpl «I 100anbHbIE SKOJOTHYECKHE MTPOOIEMbI YeTIOBEUECTBAY.
JlabopaTopHbIe ONBITHI
43. 3yueHue rpaHura.



O0o0menne 3HaHNH 10 XMMHHU 32 KypC OCHOBHOM mKoJblL. [loaroroka k OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHYy

CrpoeHue aToMa B COOTBETCTBUU C ITOJIOKEHUEM XUMHUUECKOT0 3ieMeHTa B [lepuonndeckoii cucteme. CTpoeHHE BELIECTBA: XUMUYECKAsI CBSI3b M KPUCTAININYECKHE
peméTK. 3aBUCUMOCTh CBOWCTB 00pa30BaHHBIX 3JIEMEHTAMU MPOCTHIX BELIECTB (METAIOB, HEMETAIJIOB, OJJArOPOIHBIX Ta30B) OT MOJIOKEHHUS HIIEMEHTOB B
IIepuoanueckoii cucreme. THUIIONOTUs HEOPraHUYECKUX BEIIECTB, ACJICHUE UX Ha Kiaccsl U rpynimsl. [Ipeacrasurenuy.

[Tpu3HaKK 1 yCIIOBUS MPOTEKAHUS XUMHUUECKUX pPeakuil. TUIOIOTHS XMMHYECKHX PEaKIfii 10 pa3InIHbIM OCHOBaHUAM. Peakiiun noHHOTO 0OMeHa. OKUCIHUTENBHO -
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

XUMUYECKHEe CBOMCTBA MPOCTHIX BEHIECTB. XapaKTePHbIE XUMHUECKUE CBOMCTBA COJICO0PA3yIOIINX OKCH/IOB, THIPOKCHIOB (OCHOBAHMIA, KUCIOT U aM(OTEPHBIX
THJIPOKCHUIOB), COJICH.

5. KasienaapHo-TeMaTHuecKoe IJIAHMPOBaHHe y4eOHOro kypca «Xumus» B 9 «A,b» Kkiaccax

Tema pa3jaena / ypoka Buabi koHTpOJIS Homam- XapakTepucTUKA
Hee OCHOBHBIX
S 3a/aHme BH/IOB JIeSITeJIbHOCTH (110 pa3iesiam)
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TEMA 1. TloBTOpeHue U 00001IeHIe CBeleHHIl 0 Kypcy 8 kiaacca. Xumuyeckue peakuuu (15 u).
04.09 1 1 HNHucTpykTax mo TexHuke 6€e301macHOCTH. 81,

EctecTBeHHBIE CEMENCTBA XUMUYECKUX ynp.1-7
3JIEMEHTOB. DJIEMEHTHI METAJIIbl 1 HEMETAJLIBIL. cTp.10




07.09 Otkpeitue 1. U. MenaeneeBbiMm Koncnexk
[Tepuoanueckoro 3akona..llepuoanueckuii T U3
3akoH u [lepnoandeckas cucrema /1. TeTp. 8
N.MenpeneeBa B CBETE YYEHHUS O CTPOCHUH KJI. TIOBT.
aToma.
11.09 XapakTepucTuKa XUMUUYECKOTO JIEMEHTA I10 €T0 Yuute
10JI0KeHHUI0 B Ileproanyeckoit cucreme. 1o
3aIucsM
B TETP.
14.09 Knaccudukanus XuMHUYECKUX peakuuil 1o 82,
Pa3IMYHBIM PU3HAKAM. ymp.1-
5y,ynp.6,
7,8,ctp.1
9
18.09 OKHUCIUTENTFHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.




21.09 [TonsaTHEe 0 CKOPOCTU XUMHUYECKOM 83, [lonaTne 0 CKOpPOCTM XUMHUYECKOH pEaKiuu.
peakuuu. Karanus. ynp.3- @akTopsl, BIMAIOIME HA CKOPOCTb XMMHUYECKUX
Sctp.23 | peakumii. [lpupoga pearupyronux BeIIECTB, HX
KOHIICHTpAIHs, TeMIeparypa, TUIOIIAb
COTIPUKOCHOBEHWSI, HaJI4ue KaTaJm3aTopa.
Karanus.
JeMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PEaKIMK OT Pa3IUIHbIX (DaKTOPOB.
JlaGopaTopHsle onbIThI.6,7,8,9,10,11,12
O06bscHAMb, YTO TAKOE «CKOPOCTh XUMUYECKOU
peaxkuum» Apeymenmuposams BEIOOP €TUHHIL
n3Mepenus Vp.Vemanagnusams NpUIUHHO-
CJICJICTBEHHBIC CBSI3U BIIMSHUS PA3TMYHBIX
($haKkTOpOB HA CKOPOCTh XUMUUYECKHUX
peakuuii. Habarooams u onucvigéams peakimu
MEX]Ty BEIIECTBAMH C TIOMOIIBIO0 PYCCKOTO
(pomHOTO) SI3bIKA U S3BIKA
XUMUH [Ip0800uns OTNBITHI, TIOITBEPIKIAIOIIIHE
3aBHUCHUMOCThH CKOPOCTH XMMHUYECKON peakluy OT
pazIUYHBIX (DAaKTOPOB
25.09 Knaccudukanust 0CHOBHBIX KJIaCCOB Hanuca
HEOPraHMYECKUX COCAMHEHUN. Th
npuMmep
Bl
bopmyn
coequHe
HUU K
KaXXIou
KJIacCcH
bukanu

u




28.09 8 |8 TunuyHble XUMUYECKHUE PEAKIIMH OCHOBHBIX §84,5.H
KJIACCOB HEOPraHUYECKUX COCTUHEHHH B CBETE amucarhb
TOM. XUM. P-
1H,
XapakT.
XUM.CB-
Ba OCH.
KJIaCCOB
coes.

02.10 9 |9 AMpOTEPHOCTS.

05.10 10 | 10 Ianponus coneit. §§8,9,y
np.4-7
k§8,ymp
4k §9

09.10 11 |11 [IpakTnueckas padota Nel «Pemenue Odopm

IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME « UTh
Nnentndukaims HeOpraHMIeCKMX BEIIeCTB, UX paboTty
OCHOBHBIE€ CBOMCTBA. DJIEKTPOJIUTHYECKAS

JICCOTIHALIUS.

12.10 12 | 12 Pemenne pacyeTHbIX 3a7a4. Nunusu
yallbH
BIC 32
navu

16.10 13 | 13 Pemenne pacyeTHbIX 3a1a4. Nunusu
nyalibH
bIC
3aja4u

19.10 14 | 14 [ToBTOpeHue u 06o6menue Temol. [ToaroroBka x BriBO1BI

KOHTPOJILHOHU padoTe. K
riaaBam
1,2
23.10 15 | 15 Konmponvnas paooma 1 BriBo b1
o teme: «IloBTopenne o000IIeHIE CBeIeHU I K
o Kypcy 8 kiacca. XUMUYECKHE PEaKIUN». rjiaBam

1,2




TEMA 2. Hememannwoi(25 u).

26.10

16

1

OO0mas xapakTeprCcTHKa HEMETAILIOB.

§10,ymp.
1-8

CrpoeHre aTOMOB HEMETAIUIOB U UX IOJIOKEHUE B
I1C. Psn AIEKTPOOTPULIATEIILHOCTH.
Kpucramnuueckue  pelieTku  HEMETalIoB  —
IIPOCThIE BellleCcTBA. AJIJIOTPONHUSI U €€ NPUUYMHBIL.
dusnyeckue cBoiictBa HemetamuioB. OOmue

XUMUYECKHE CBOMCTBA HEMETAJUIOB:
OKHCIIUTCIBHBIC U BOCCTAHOBUTCJIBHBIC.
JemoHCcTpanuu:

KOJUIEKIIUS HEMETaJlJIOB, MOJIENH

KPUCTAJUTMYECKUX PEIIETOK HEMETAIOB: aTOMHbBIE
Y MOJICKYJISIPHBIE.

Obvscuame, 4To TaKkoe
HeMeTalutbl. CpasHuséams aIOTPOITHBIE
BUIOM3MEHEHUS

KUCIopoaa. Packpviéams NPUUUHBI

auIoTponuu. Xapaxmepuzoeams XUMUIECKUE
ANIEMEHTBI-HEMETAIIIBI W TPOCThIE  BEIIECTBA-
HEMETaJUIbl: CTPOCHHUE, (PU3NUECKUE U XUMUICCKUE
cBolicTBa HeMeTawioB. OOvAcHAmMb 3aBUCHMOCTD
OKHCIIUTEILHO- BOCCTAHOBUTEIBHBIX CBOMCTB (N
MIpeICKa3bIBaTh CBOMCTBA) 2JIEMEHTOB-
HEMETAJUIOB OT WX IoJjokeHus B Ilepuomnyeckoit
CHCTEME  XUMHYecKux ojaementoB JI. N
MeunneneeBa. ¥Ycmanasnueams TPUIMHHO-
CJIC/ICTBEHHBIC CBSI3M MEXIy CTPOCHHEM aTroMma,
XUMHUYECKON CBS3bI0, THUIIOM KPHUCTAUIMYECKON
pPEIICTKM HEMETaUIOB M WX COCAWMHEHUH, HX
(bu3MIeCKUMU

cBoicTBaMHU. JJoKka3viéams OTHOCUTCILHOCTD
MMOHATUH «METal» U «HEMETAIII.




09.11

17

OO6mas xapaktepucTuka aneMeHToB VIIA
IPYIIIbI- FaJOT€HOB

§11,ymp.
4,6-8¢.67

["asiorensl, cTpo€HME UX ATOMOB U MOJICKYIL.
du3nyecKkre 1 XUMHYECKHE CBOMCTBA TaJIOTSHOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB rajoreHOB B
3aBUCHMOCTH OT MX noJioxxeuus B I1C.
Haxosienre rajoreHoB B IPUPOJIE U UX
MOJIy4YeHHE. 3HaUYeHUE U TPUMEHEHUE TaJIOTCHOB.
JleMoHCcTpanum:

OO0pa3ibl TaJIOreHOB — IPOCTHIX BEILIECTB.
BzanmoaeiicTBHE raIoreHOB C METaJIaMH.
Xapakmepuzosams CTpoeHue, GU3NIECKUE 1
XUMUYECKHE CBOMCTBA, MOJTyYeHNE U IPUMEHEHNE
raJoreHoB B IIJIaHe 00IIero, 0COOEHHOro 1
eAMHUYHOTO. Ycmanasnueams IPUIUHHO-
CJICICTBEHHBIE CBSI3M MEXy CTPOSHHUEM aToMa,
XUMUYECKON CBSI3bI0, TUTIOM KPUCTAJUTHYECKOMN
PEMIETKY TATIOTEHOB, UX (DU3NIECKUMH U
XAMHAYECKUMHU CBOICTBaAM




13.11

18

CoenmMHeHnd TAJIOTEHOB

§12,ymp.
3,7-9

["anoreHoBO10pOABI U COOTBETCTBYIOIINE UM
KHCJIOTHI: TUIABUKOBAs, COJISTHAS,
OpOMOBOJOPOIHAS, HOJOBOAOPOIHAS.
I"asorennasl. KauecTBeHHBIE pEaKLUK Ha
rajoreHua-uonsl. [I[puMeHeHne coeTMHEHnI
raJIOr€HOB M MX OMOJIOTHYECKas POJlb.
JleMoHCcTpanum:

Komekuust npupoAHbIX COEIMHEHUH X10pa.
Xapaxmepuzoeams coctaB, Hpu3NUECKUE U
XMMHYECKHUE CBOMCTBA, MOIY4eHHE U TPUMEHEHNE
CO€IMHEHUH rajJoreHoB ¢ UCTOJIb30BaHUEM
PYCCKOTO (POJHOTO) SI3bIKA U SI3BIKA

XUMHH. Hazvliéams coelMHEHNs rajloreHoB Mo
dbopMysie 1 cocTaBIATh GOPMYIIBI IO UX
Ha3BaHUIO Ycmanasaueams NPUUNHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKy XUMUYECKOH CBS3bIO,
THTIOM KPUCTAJUIMYECKON PENIETKH COEANHEHUIN
TaJIOreHoB, UX (U3NMYECKUMU U XUMUYECKUMU
cBoiicTBamMu. Ilposodums, HAOIIOAATH U
OIMCBHIBATh XUMUYECKUH HKCIIEPUMEHT 10
Pacro3HABaHUIO TAJIO€HU- HOHOB C
cOOJI0ZICHHEM MPaBUJ TEXHUKHU

0€30MacHOCTH. Bbinoinams pacyeTsl 1O
XUMHYECKUM (pOpMyiiaM U YpaBHEHUSM peaKkui,
MIPOTEKAIOIIUX C Y4ACTUEM COCAMHEHUI
raJOreHoB.




16.11

19

Ilpakmuueckasn paboma 2 «13yueHue cBONCTB
COJISTHOM KMCIJIOTBD»

Odopmu
Tb
paboty

CostHast KUCJIOTa — CHIIBHBIH JICKTPOJIHT.
TunuvHbIe peakiuy KUCIOT: B3aUMOJCHCTBUE C
MeTaJlJIaMU, OCHOBHBIMU U aM(OTEPHBIMU
OKCHJaMH, OCHOBAaHUSMU U aM(OTEPHBIMU
THIPOKCHUIaMHU, CONsiMU. KauecTBEeHHBIC peakiiuu
Ha XJIOPU/I- HOH.

Ymems obpamarscest ¢ 1abopaTopHbIM
000pyI0BaHHEM U HArpeBaTeIIbHBIMU PUOOPAMHI
B COOTBETCTBUU C MPABUIAMH TEXHUKH
6e3onacHoctu. Habaooams cBOCTBA
AJIEKTPOJIUTOB ¥ MPOUCXOISAINX C HUMH
sBieHui. Habarooams 1 ONIUCHIBATH PEAKIIUU C
Y4aCTHEM DJIEKTPOJIUTOB C TIOMOIIBHIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKa H
SI3BIKa XUMUHU. DOopmynuposans BEIBOJIBI 110
pe3yibTaTaM MPOBEICHHOTO SKCIIEPUMEHTA




20.11

20

OO0mas xapakTepucTuka eMeHToB VIA
rpymnbl- XanbkoreHos. Cepa.

§13,ymp.
5-7

OO0mmas xapaktepucTuka 3meMeHToB VI A -
rpynnsl. Cepa B Ipupojie U €€ MOoJIydeHHE.
AnnoTpornHbie MOIU(UKAIIMK CePhl U KX CBOMCTBA.
XUMHUYECKUE

CBOIICTBA CEpHI U €€

npuMeHeHue. JlemoncTpauuu. B3anmonerncreue
cepel ¢ MetaiiaMu. ['opeHue cepbl B KUCIOPOAE
Jlasamp 001IIYIO XapaKTEPUCTUKY aTOMaM,
MIPOCTHIM BEIIECTBAM M COSIMHEHUSIM XaJIbKOTCHOB
B 3aBUCHMOCTH OT UX TOJIOKEHUS B
[Tepuoanueckoi

cucreMe. Xapakmepuzoeams CTPOEHUE,

IO Tponusl, PU3NYECKUE U XUMUUECKHE
CBOMCTBA, MOJTYYCHUE ¥ TPUMEHEHUE CEPHI.
Yemanasnueams mpruuMHHO-CIIEICTBEHHBIE CBA3U
MEXK1y CTPOEHUEM aTOMa, XUMUYECKOU CBA3BIO,
TUINIOM KPUCTAITIMYECKOMN PEIIETKU CEePBhl, €€
(GUBUIECKUMU U XUMUYECKUMHU

CBOMCTBaMU. Boinoauams pacuy€Thl MO
XUMHYECKUM (pOopMyiiaM U ypaBHEHUSIM peakiui,
MPOTEKAIOIINX C y4aCTHEM cepbl. [Iposooums,
Haob00amv U ONUCHLIBAMb XUMUUECKUN
SKCIIEPUMEHT I10 TOPEHUIO CEpPhl HA BO3AYXE U B
KHUCJIOpOJIe C COOIII0IEHUEM TIPABHII TEXHUKU
0e30MacHOCTH




23.11

21

CepoBo10pO1 U CYTb(UIBIL.

§14,ymp.
4-7

CepoBOIOpOA: CTPOSHUE MOJICKYJIBI, (PU3HUECKUE
¥ XUMHUYECKHUE, MOJTyICHUE 1 3HAYCHHE.
CepoBopnopoanas kucinora. Cynbpuasl 1 ux
3HaueHue. JIIOMUHOOPBHL.

Jemoncrpanus. Koyutekuus cynbQuIHbIX Py
KavecTBeHHast peakuus Ha Cyab(UA-HOH.

Xapakmepuzoeamb cOCTaB, PU3MUECKUE U
XUMHNYECKHUEC CBOfICTBa, MMOJTYy4YCHUEC U ITPUMCHCHHUEC
COCIMHEHUM CEPhI B CTETIEHU OKUCIIEHUS —2 C
HCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) A3bIKA U
SI3bIKa XUMHH.

27.11

22

Kucnopoiabie coeTMHEHUS CEPBI.

§15,ymp.
5-11

Oxcuo cepwvi(1V), ceprucmas xucioma,
cynvpumul. Kauecmeennas peakyus na cynvgum-
uon. Okcuo cepwr(V1), cepuas kucioma,
cynvpamol. Kpucmannocuopamol. Kauecmeennas
peaxyus Ha lemoncmpayuu. Obecyseuusanue
OKpauleHHbIX mKanel u ysemos Bzaumooeticmeue
KOHYEHMPUPOBAHHOU CEPHOU KUCTIOMbL C MEObIO.
Obyznusanue op2aHu4ecKux euecma
KOHYEHMPUPOBAHHOU CEPHOU KUCTOMOU
Jlabopamopnwie onvimut

32. KauecmeeHnnvle peakyuu Ha cyibgham-uoHbvl
cynbham-uoH.




30.11

23

Ilpakmuueckasn paboma 3 «13yueHue cBONCTB
CEpPHOM KHUCIIOTBD»

Odopmu
Tb
paboty

CepHast KUCIIOTA - CUIIBHBIN 3JIEKTPOJIUT.
CBoiicTBa pa30aBIeHHOM CEPHOM KUCIOTHI, KaK
TUIUYHOW KUCIIOTHI: B3aUMOJCHUCTBHUE C
MeTaJuIaM1, OCHOBHBIMHU M aM()OTEPHBIMH
OKCHJIaMH, OCHOBAaHHSIMHU M PEAKIIHs Ha CyIb(aT-
noH. KauecTBeHHas aM(pOTEPHBIMU THIPOKCHIAMH,
COJISIMH.

Ymemw obpamatbes ¢ 1abopaToOpHBIM
000pyIOBaHNEM H HarpeBaTeIbHBIMH TPUOOpaMHU
B COOTBETCTBUH C IPABUIIAMU TEXHUKH
6e3onacHoctu. Habaooams cBOMCTBA
AIIEKTPOJIUTOB U TIPOUCXOSIINX C HUIMHU
saBieHu. Habnrooams u onucviéams peakivy C
Y4acCTHEM DJIEKTPOJIUTOB C TIOMOIIHIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) sI3bIKA H
SI3bIKa XUMUH. PopMyauposams BEIBOJIBI 1O
pe3yibTaTam

MIPOBEICHHOTO YKCIIEPUMEHTA.




04.12

24

OO01mas XxapakTepucTUKa IEMEHTOB VA
rpynmnsl. A30T.

§16,ymp.
1-4

OO0m1ast XapaKTepUCTHKA SIEMEHTOB VA TPYIIIIHI.
A30T CTpo€HHE aToMa U MOJIEKYJIbI

PU3NYECKUE U XUMUYECKUE CBOWCTBA U
IIPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €TI0
Ouosornveckast posib. BumgeopparMeHTsl U cIai bl
«IItnubu Gazapbi»

JemoncTpanus. J[narpamma «CocTaB BO3yXay.

Jlasamwb 00111yI0 XapaKTEPUCTUKY aToMaw,
IIPOCTBIM BELECTBAM M COEIMHEHUSIM
ITHUKTOTE€HOB B 3aBUCUMOCTH OT UX MOJOXKEHUS B
IIepnoanueckoii cucreme.

Xapaxmepuzoeams cTpoeHue, prusnueckue u
XMUMHYECKHUE CBOMCTBA, MOIyY€HNE U IPUMEHEHNE
a30Ta C UCI0JIb30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKa U A3bIKa XUMHH. Hazbieamb COETUHEHUS
azoTa 1o ¢opMysie ¥ COCTaBIATh GOPMYJIbI IO UX
Ha3BaHMIO. Ycemanaenueams NIPUUNHHO-
CJIEICTBEHHBIE CBSI3U MEXKy CTPOEHUEM aToma U
MOJIEKYJIbI, BUAOM XUMHUYECKOM CBSI3U, TUIIOM
KPUCTAJIMYECKON PeI&TKU a30Ta U €ro
bU3NYECKUMU U XUMUYECKIMU

CBOMCTBaMU. Boinoauams pacuy€Tsl MO
XUMHYECKUM (pOpMyiiaM U YpaBHEHUSM peaKkui,
MPOTEKAOIIKX C yYaCTHEM a30Ta




07.12

25

10

AMMHaK, CTpOeHHE MOJICKYITBI M (pU3HUECKHe
CBOMCTBA.

§17,ymp.
1-4

AMMMaydHas BOJIa, HAIIATBIPHBIN COUPT, TUAPAT
aMMHuaka. JIOHOPHO-aKLENTOPHBIN MEXaHU3M
00pa3oBaHusl KATHOHA AMMOHMUSL.
BoccranoBurenpHble cBoiicTBa aMMmuaka. Conu
aMMOHUS U uX npuMmeHeHue KayectBennas
peakiusi Ha KaTHOH aMMOHHSI.

Jemonctpanuu. [lonydyenue, cobupanue u
pacrnio3HaBaHHe aMMuaka. Paznoxenue buxpomara
aMMOHUSL.

JlabopaTopHbie ONBITHI.

33. KauecTBeHHas peaxiys Ha KATHOH aMMOHUS
Xapaxmepuzoeams cOCTaB, CTPOEHUE MOJIEKYIIbI,
du3HYecKue U XUMHUYECKUE CBOMCTBA, TIOJIyUCHUE
Y TIPUMEHEHNE aMMHaKa C UCTIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3BIKA

xumun. Hazvlieams conm aMmMoHus 1o popmyrnam U
COCTaBJIATH (POPMYJIBI 110 UX

Ha3BaHUSIM. 3anuceléams MOJIEKYISIPHBIE U
MOHHbIE YPaBHEHUSI peaKLU, XapaKTepu3yIoLue
XUMHUYECKHE CBOMCTBA aMMHUAKA U COJIEN aMMOHHSI.
Cocmasnsims ypaBHEHHUS] OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI C yuacTHEM
aMMUakKa ¢ IOMOIIIbIO 3JIEKTPOHHOTrO OanaHca.
Yemanasnueames npUuuHHO-CIEICTBEHHBIE CBA3H
MEXy BUAAMU XUMHUECKHUX CBS3EH, THITAaMU
KPUCTAUTMYECKUX PEeHIETOK aMMHaKa U coJiei
aMMOHHUS U UX (PU3NYECKUMH U XUMHYECKUMU
cBoicTBaMu. [lposooumus, HAOIIOAATh U
OTHCHIBATh XUMUYECKUI IKCTIEPUMEHT 110
pacrno3HaBaHUIO0 HOHOB aMMOHHUS C COOJIIO/IEHUEM
MPaBWJI TEXHUKH 0€30MacHOCTH.

Buvinonnsams pacd€Tel o XuMu4eckuM Ghopmynam
Y YPAaBHEHUSIM PEaKUUi, MPOTEKAIOILIUX C
y4acTHEM aMMUaKa.




11.12

26

11

Ilpakmuueckasa paooma 4 «Ilonydenue
aMMHaKa M €ro CBOMCTBY.

Odopmu
Tb
paboty

[Tony4yenue, cobupanue M pacro3HaBaHKue
ammuaka. Mzyuenne pacTBOpUMOCTH aMMHUaKa B
BOJIC U XapaKTEPUCTUKA OCHOBHBIX CBOWCTB
ruapaTa ammuaka. KauecTBeHHas peakius Ha
KaTHOH aMMOHWUSI.

Ilonyuams, cobupaTth U pacro3HaBaTh

ammuak Oopawamscs ¢ 1a00pPaTOPHBIM
000pyI0BaHHEM U HArpeBaTeIIbHBIMU PUOOPAMHI
B COOTBETCTBUU C MPABUIAMH TEXHUKH
6e3onacHoctu. Habaooamos u

ONUCHIBAMb XAMHUECKUH SKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POIHOTO) sI3bIKA U SI3bIKA
XUMUU. Popmyaupoeams BEIBOBI TIO PE3yJIbTaTaM
MpoBeACHHOTO dKcniepumenTa. Compyonuuams B
nporecce yueOHOTO B3aUMOAEUCTBHUS ITPH padboTe
B I'PYIIITax

14.12

27

12

Knc.ﬂoponoconepmamne COCIMHCHHUA a30Ta.

§18,ymp.

Oxcuibl a30Ta: HECOJICOOPa3YIOIINE M KHCIOTHBIC.
A30THCTast KHCIIOTAa U HUTPUTHIL.




18.12

28

13

KHCJ’IOPO)IOCO}IGP)K&HII/IQ COCIMHCHUSA a3oTa.

§18,ymp.
7,8

A30THas KHCJIOTA, €€ MOJIyYEHUE U CBONCTBA.
Hurpatsr.

HemoncTpauuu. Bzanmonaeiicteue
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIBIO.
I'openune u€pHoro nopoxa. Pasnoxenue Hurpara
KaJIMsl ¥ TOPEHUE APEBECHOTO Yroyibka B HEM
JlaGoparopusie onbIThL. 34. XUMHUYECKHUE CBOMCTBA
A30THOW KHMCJIOTBI KaK JIEKTPOJIUTA.
Xapaxmepuzoeams coctaB, pU3NUECKUE U
XMUMHYECKHUE CBOMCTBA, MOIYyYEHNE U IPUMEHEHUE
OKCHJIOB a30Ta C UCIIOJIb30BAaHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA

xumun. Cocmaegnsims MOJEKYISPHbIE U HIOHHBIE
YpaBHEHUS peakiuil, XapaKTepU3yIoIIne
XUMHUYECKHE CBOIICTBA OKCHUJIOB

aszora. Yemanaenusams NTPUUNHHO-CIIEICTBEHHBIE
CBS3M MEKy BUJIOM XUMHUYECKON CBS3U, TUIIOM
KPUCTAJIIMYECKON PEeIIETKN OKCHIOB a30Ta U UX
(bU3NYECKUMU U XUMUYECKUMU

CBOICTBaMU. Xapakmepu3o8ams COCTaB,
(bU3HYEeCKHEe U XUMHYECKHE CBOMCTBA a30THOM
KHCJIOTBI KaK 3JIEKTPOJINTA, TPUMEHEHUE C
HCITOJI30BaHUEM PYCCKOTO (POIHOTO) SI3bIKA U
A3bIKa XUMHUU. 3anucul8ams MOJIEKYISIPHBIE U
HMOHHBIE YPABHEHUS PEAKIIMi, XapaKTEePHU3YIOLIUe
XUMUYECKHE CBOMCTBA a30THOM KUCIIOTHI KaKk
aneKTposuTa. [Iposooums, Hab00ams u
ONnUCHIBAMb XUMUYECKHUI SKCIIEPUMEHT,
XapaKTepU3YIOUIUN CBOMCTBA a30THOM KHUCIIOTHI
KaK 3JIeKTPOJIHTA, C COONIOACHUEM MTPABHII
TEXHUKU

6e3omacHocTH. Xapakmepuzoeams a30THYIO
KHUCIIOTY KaK okucinutenb. Cocmagnsims ypaBHEHUS
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH,
XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA a30THOU
KHCJIOTHI KaK OKUCIIUTENS, C TOMOULIBIO
ANIEKTPOHHOTO Oananca. /Iposooums, Hab0oamo
U OnUCHI6ams XUMUUECKNN IKCIIEPUMEHT,
XapaKTEPU3YIOLIUN CBOMCTBA a30THOM KHUCIIOTBI
KaK OKUCIIUTEIs, C COOMIOICHUEM MTPABUIT TEXHUKU
0€30MacHOCTH.




21.12

29

14

docdop u ero coequHEHMS

§19,ynp
1-6

docdop, cTpoeHne aTomMa U aTIOTPOTIHSL.
dochunsl. Dochun. Oxcuna dochopa(V) u
oprodochopnas kucinora. Docdarer. DochopHbie
ynoopenusi. UTHCEKTUITUABI.

Jemonctparmu. O6pasisl MPUPOIHBIX
coenunenuit pochopa. ['operne pocdopa Ha
BO3yXe U B kucnopose. [lomydenue 6enoro
¢docdopa 1 UCTIBITAHUE €r0 CBOWCTB
Jlabopartopusie onbIThI. 3 5. KauecTBeHHBIE
peakuuu Ha GocdaT-HoH.

Xapaxkmepuzoeamuv CTpOSHUE, ATUIOTPOIIHIO,
(du3HYeCKre M XUMUICCKHE CBOKCTBA, TIOJTYICHHE
U puMeHeHue pocdopa ¢ uCnob30BaHuEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3BIKA

xuMud. CamocmosmenbHo ONUCLIBams CBOUCTBA
okcun pochopa(V) kKak KUCIOTHOTO OKCHIA U
cBoiicTBa opToochopHOit

KUCIOTBL. Mnnocmpuposams 3TH CBOMCTBA
YPaBHEHHUSIMHA COOTBETCTBYIOIITHX

peakuuii. /Iposodums, HabarwOamo u
ONUCHIBAMb XAMUUYECKUH SKCIIEPUMEHT C
coOmroieHreM MpaBuJl TEXHUKH 0€30IacCHOCTH.
Pacnio3naBate ochar-noHs




25.12

30

15

OO0mas xapakTepucTuka aneMeHToB [VA
IPyHIbL. YTIEPOL.

§20,ymp
1-4y,5-
&1

OO01mmas xapakrepucTuka 31emMeHToB [V A-
IPYIIBL: OCOOCHHOCTH CTPOEHHUS aTOMOB, IIPOCTHIX
BELIECTB U COEAMHEHUI B 3aBUCUMOCTH OT
10JIO’KEHHUS JJIEMEHTOB

B [Iepnoanueckoii cucreme. Yriepoa.
AnnorpornHsie Moau(UKaInU: anmas, rpadur.
AMOpPQHBII yriIepos U ero copra: caxa,
AKTUBUPOBAHHBIHN yroJyib. AncopOrusi.
XUMHYECKUE CBOMCTBA yriepoja.
Kokcoxumuueckoe npou3BoACTBO U €T0
npoaykiusa. KapOuasr

Hemounctpammu. Komnekuns «O0pasisl
MPUPOAHBIX coennHeHui yraepoga». [loprper H.
J1. 3enuHCKOTO.

[TornomieHne akTUBUPOBAHHBIM YIIIEM
pPacTBOPEHHBIX BENIECTB MJIM Ta30B. Y CTPOMCTBO
MPOTUBOTrasa

Jlasamwb 00111yI0 XapaKTEPUCTUKY aToOMaM,
MPOCTBHIM BEILIECTBAM M COEAUHEHUSM AJIEMEHTOB
IV A- rpynmnbl B 3aBUCUMOCTH OT MX MOJIOKEHUS B
[Tepuoauueckoi

cucrteme. Xapakmepuzogams CTpOEHHE,
AIUTOTPOTIHIO, PU3UUECKHE U XUMHUECKUE
CBOICTBA, MOJIy4€HUE U PUMEHEHUE aMOP(PHOTO
yriaepoja U €ro COPTOB C UCMOJIb30BAHUEM
pyccKoro (poAHOTO) sI3bIKa U sSI3bIKA

xumun. CpasHugams CTpOEHUE U CBOMCTBA ajiMasa
u rpaduta. Onucvi8ams OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA

yraepoaa. [Iposooums, Habi0oams u
ONnuUCHIBAMb XUMUYECKHI SKCTIEPUMEHT C
cOOJII0JICHHEM MTPABUJI TEXHUKU O€30MaCHOCTH
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Kucnopoaocoaepkaiiue coeiMHEHHs YTepo/aa.

§21,ynp
1-4

Oxkcua yriepoaa(Il): crpoenue Mosiekyisl,
noiy4yeHue u ero coictea. Okcua yraepona(1V):
CTPOCHHE MOJIEKYJIBI, TOJydeHHE U €T0 CBOWCTBA.
VYronpHas kucnorta. Cosii yroJbHOM KMCIOTHI:
KapOOHaThl U THJIpOKapOOoHaThl. TexHuyeckas u
nunieBas cona. JlaboparopHsie onbITHL 36.
[Tosyuenue 1 cBOWCTBA YroJIbHOM KUCIOTHL. 37.
KavecTBeHHas peakuus Ha KapOOHAT-HOH
Xapakmepuzosamsv cocTaB, GU3MUECKUE U
XHUMHAYECKHE CBOMCTBA, TIOIydeHHE U IPUMEHEHNE
YrOJIbHON KUCJIOTHI U €€ coseil (kapOoHaTOB U
rUAPOKapOOHATOB) C MCITIOJIB30BAHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA

XUMUU. Mnrniocmpuposams 3aBUCUMOCTb CBOMCTB
COJIEH YTOJIbHOW KUCTOTBI OT UX

coctana. [Iposodums, Hab00ams u

ONUCHIBAMb XAMUUECKUH SKCIIEPUMEHT C
COOJTIOICHUEM TIPABUIT TEXHUKH

6e3omnacHoCTH. Pacno3nasams KapOOHAT-

UOH. Boinonuame pacy€Tbl IO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM PEaKIHi, MPOTEKAIOUINX
C y4aCTHEM COECIUHEHUU yriepoja.
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Ilpakmuueckan paooma 5 «IlonyueHue
YIJIEKUCIIOTO Ta3a U U3y4EHHUE €ro CBOCTBY

Odopm
HUTb
paboty

[Tony4yenue, cobupanue M pacro3HaBaHKue
YIJIEKUCIIOro ra3a. M3yueHue pacTBOpUMOCTH
YTJIEKHCIIOTO Ta3a B BOJIE U XapaKTePUCTUKA
KHUCJIOTHBIX CBOVMCTB YTOJIbBHOW KUCIIOTBI.
KauecTBennas peakiusi Ha kKapOoHAT- U
rUIpoKapOOHAT-NOHbI

Ilonyuams, cobupaTh U paclio3HABaTh YIIEKUCIbIN
ra3z Oopawamscs ¢ 1ab0paTOPHBIM
000pyI0BaHUEM U HarpeBaTeIbHBIMHU MPUOOPaAMHU
B COOTBETCTBUH C MIPaBUIIAMU TEXHUKHU
6e3onacHoctu. Habawooams u

ONUCHIBAMb XUMHUUECKHUH SKCTIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POIHOTO) sI3bIKA M SI3bIKA
XUMUU. Dopmyauposams BBIBOJIBI IO PE3yJIbTaTaM
MpoBeACHHOTO dKcniepumenTa. Compyonuuams B
nporecce yueOHOTO B3aUMOAeUCTBUS ITPH padboTe
B TpyIITax.
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YreBonopo sl

§22,ynp
4-8

Heopranuueckre u opraHnyecKue BEIIECTBA.
YrneBoaopoabl. XMMHUYECKOE CTPOEHUE
OpraHMYECKUX BEILECTB, KaK MOPSI0K COETMHEHUS
aTOMOB B MOJIEKYJIE 10 BaJIGHTHOCTU. MeTaH, 3TaH,
KaK MpeebHbIE YTIIEBOAOPObl. DTUJIEH U
aleTHIIEH, KaK Hellpe/iebHble (HEHACHIILIEHHBIE)
yIIeBoA0PObl. ['opeHune yrieBoopoios.
KauecTBeHHbIE peaKkMM Ha HENPEACIIbHbIE
COEIMHEHUS.

JemoHncTpanuu. Mojenu MoJeKys MeTaHa, dTaHa,
JTUJICHA U alleTWIeHA. B3anMoaelicTBue STHIIEH ¢
OpOMHOI BOJIOM M pacTBOPOM IepMaHIaHaTa
KaJusl.

Xapaxmepuzoeams 0COOEHHOCTH COCTaBa
CBOWCTB OPraHMYECKUX

coeMHEeHUH. Pasiuuams npeaebHbIe U
HenpeeNbHbIE YTTIeBOAOPOIbl. Hazvieams u
3anucvieams GOpMyIbl (MOJIEKYISPHBIE U
CTPYKTYPHBIC) BaXKHEHIIINX TIPEICTaBUTEIICH
YII€BOAOPOIOB. [Ipednacamb SKCIIEPUMEHT 10
pacrno3HaBaHHUIO COSAMHEHUI HEeNPEeIeIbHOTO
crpoenus. Habarooams 3a X0J0M XUMHYECKOTO
HKCIEPUMEHTA, OTMCHIBATh €TO U JIENIaTh BBIBOIBI
Ha OCHOBE

HabmoaeHu. Qukcuposams pe3yabTaThl
AKCIEPUMEHTA C TIOMOIIbIO PYCCKOTO (POHOTO)
A3bIKA, a TAKXKE C MOMOLIbI0 XUMHUYECKUX (PopMyI
1 ypaBHEHU.
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Kucnopoocoaepskaiiue opraHiuecKue
COC/IMHCHUSI.

§23,ynp
.1-8

OTUIIOBBIN CIIUPT, €r0 MOJTyYeHUE, IPUMEHEHUE U
¢dusnonornueckoe aercTue. TpexaToMHBIN CIUpPT
riaunepud. KauectBenHas peakuus Ha
MHOTOATOMHBIE CIIUPTHI. YKCyCHast —
MIPEACTaBUTEND Klacca KapOOHOBBIX

kuciot. JlemoncTpamuu. O0muye XuMUIeCKue
CBOMCTBA KUCJIOT HA IPUMEPE YKCYCHOM KUCIIOTHI.
KauectBenHnas peaxiys Ha MHOTOATOMHBIE CITUPTHI
Xapakmepuzoeams CIUPTHI, KaK
KHCIIOPOJICOACPIKAIITIE OPraHNIECKIE
coeauHenus. Knaccuguyuposams CIupThI TIO
aTOMHOCTH. Ha3zvieams nipeIcTaBUTENEH OJHO- U
TPEXaTOMHBIX CIIUPTOB U 3aMKUCHIBATH U3
dbopmynsl. Xapakmepuzosams KUCIOTHI, KaK
KHCIIOPOJICOACPIKAITIE OPTraHNIESCKIE
coenuHenus. Hazvieams NpeICcTaBUTENICH
MPEACTbHBIX U HETPEETHHBIX KapOOHOBBIX
KHCIIOT M 3alUChIBATh U3 ()OPMYIIHI.
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KpeMHuuii u ero coeuHeHus.

§24,ynp
3,5

KpeMmHuii, ctpoeHue ero atoma U CBOMCTBA.
Kpemnuii B npupoje. Cuunnuast u cuiiad. Okcua
kpemHus(1V). Kpemuueas kuciora u eé€

comu. lemoncrpauuu. Komnekuus «O0pa3ibl
MPUPOAHBIX COETMHEHUN KpeMHus». Koyueknus
CTEKJIa, KEpaMUKHU, IEMEHTA U U3JIEeIHUH U3

Hux. JlaGopaTopHusble onbIThI. 38. [Iponyckanue
YTJIEKHCIIOTO ra3a 4epe3 pacTBOP CHIIMKATA
HaTpUs.

Xapaxkmepuzoeams CTpPOEHUE aTOMOB H
KPUCTAJLIIOB, (PU3HUECKHE U XUMUYECKUE CBOMCTBA,
MOJIy4Y€HUE U IPUMEHEHNE KPEMHUS C
HCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) A3bIKA U
A3bIKa XUMUU. Ycmanaenueams NPUYAHHO-
CJIEJICTBEHHBIE CBSI3U MEX]Ly CTPOEHUEM aToMa,
BUJIOM XUMUYECKOW CBSA3H, TUIIOM
KPUCTAJIIMYECKON PEeIIETKYU KPEMHHUS, €T0
(bU3NYECKUMU U XUMUYECKUMU

CBOMCTBaMU. Boinoauams pacuy€Thl MO
XUMHUYECKUM (PopMysIaM U ypaBHEHHUSM PeakLui,
IIPOTEKAIOIINX C y4aCTUEM KPEMHHUS U €r0
coeIMHEeHU. Xapakmepuzoeams COCTAB,
du3nyeckre 1 XMMUUYECKHE CBOMCTBA, MOIy4yeHHE
Y IPUMEHEHUE COCMHEHUN KPEMHUS C
UCIOJIb30BAHUEM PYCCKOTO (POAHOTO) s3bIKA U
A3bIKa XuMuu. CpasHusams JUOKCHJIBI YIIIEPOAA U
KpEMHUSL.
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CunmkaTtHas MMPOMBIIIJICHHOCTD.

§25,ynp
.3-5

IIpounsBoacTBo cTekia u nemenra. IIpoaykius
CUJIMKAaTHOM ITPOMBIIUIEHHOCTH: ONITUYECKOE
BOJIOKHO, KepamuKa, hapdop, pasHc. Ontudeckoe
BOJIOKHO JlemoncTpauuu. Kosuiekuus npoayKuuu
cunmkaTHOM «IIpon3BOACTBO CTEKIA U LIEMEHTA
NPOMBIIIICHHOCTH. BueoparMeHThI U cai b1
Xapaxkmepuzo6ams CWINKaTHYIO
IPOMBIIUIEHHOCTb U €€ OCHOBHYIO

MPOAYKLUIO. Ycmanaenueams aHAIOTUU MEXIY
Pa3IMYHBIMU OTPACISIMU CUITMKATHON
IIPOMBILIEHHOCTH.

29.01
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[Tonyyenue HemeTamioB

§26,ynp
5-9

Hewmeraisl B npupone. @pakiimoOHHAs IIEPETOHKA
AKHUKOTO BO3/IyXa, KaK CIIOCO0 MOTydeHHs
KHCIIOpOJia, a30Ta, aprona. [Tomyuenue dhocdopa,
KPEMHHSI, XJI0pa, M0J1a. DIEKTPOJIN3

pactBopoB. JdemoncTpauuu. Komiekuns
«[Ipupoanbie coeTMHEHNS] HEMETAJIOB.
Buneodparmentst u cnaiiasr «@pakimoHHas
MepEeroHKa >KUJIKOTO Bo3ayxa». BuaeodparMeHTs
u cnainel «llonydenue Bogopoaa, KUCIOPOaa U
TaJIOr€HOB AIEKTPOJIUTHUYECKUM CITOCOO0OM)»
Onucvieams HaAXOXKIEHIE HEMETAIIOB B IIPUPOJIE.
Xapaxmepuzoeams HpaKIUOHHYIO IEPETOHKY
JKUIKOTO BO3/1yXa KaKk COBOKYITHOCTh (PU3UYECKUX
MPOLIECCOB. APTYMEHTUPOBATh OTHECEHHE
AKTUBHBIX HEMETAJJIOB K OKHCIUTEIBHO-
BOCCTaHOBUTEJIHHBIM IIPOIECCAM.
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[TosyueHne Ba)KHENIINX XUMUYECKUX
COCAMHEHUN

§27,ynp
.3-6

[TosmydyeHne cepHON KUCIOTBL: CHIPbE, XUMH3M,
TEXHOJIOTMYECKAsl CXeMa, METO/1 KUIISILETO ClIos,
NPUHIUIBI TETUI000MEHA, TPOTUBOTOKA U
nupkyasauu. OneyM. IIponsBoacTBo aMMuaka:
CBIPBE, XUMU3M, TEXHOJIOTMYECKas

cxema. Jlemoncrpauuu. Mozenu annaparos i
IIPOU3BOJICTBA CEPHOU KUCIOTHI. Moenb
KUTIALIEro cyiosi MoJienb KOJIOHHBI CUHTE3a
ammuaka. BuneodparMeHTsI U crnaiiabl
«I[Ipou3BOCTBO CEPHOI KUCIIOTHI)).
BuneodparmenTtst u cnaiiast «I[IponsBoactso
ammuakay. Komnexnus «Cpeipb€ Uisl TOTydeHus
CEpHOM KUCJIOTHI)).

Xapaxmepuzoeams XUMH3M, ChIPbE, aniaparypy,
Hay4yHbI€ MIPUHIIUIBI U MPOIYKIIHIO IPOU3BOJICTBA
cepHoit kucinotel. Cpagnueams POU3BOACTBO
CEpHOM KUCJIOTHI C MPOU3BOJCTBOM aMMHUAKa.

05.02
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0O0600menue o reme «HemMeTamibl U Ux
COEUHEHUD)

Crp.142
BBIBO bl
K 1.3

VYpok-ynpaxHeHHE ¢ UCTIOTIb30BaHUE
CaMOCTOSITEIbHOMN pabOThI 10 BBITNOJIHEHUIO
MPOBEPOYHBIX TECTOB, 33JIaHUI U YIIPAKHECHUI
IIposooumys o1ieHKy COOCTBEHHBIX JOCTH)KCHUM B
YCBOCHUHU TeMbl. Koppekmuposams CBOU 3HAHUS B
COOTBETCTBUU C INTAHUPYEMbIM

pe3yabTaTtoM [lonyuams XUMUYECKYIO
uH(pOpPMAaLIUU U3 PA3ITMYHBIX

NCTOYHUKOB. Ilpeocmasnsams nHGOpMALIHIO
no teMe «Hemerasuib B Bujie TaOIHIL, CXEM,
OTIOPHOTO KOHCIEKTa, B TOM YHUCJIE C
npumeHenuem cpeacts UKT

08.02

40
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Koumponvnasn paooma 2
1o Teme «HemeTamsl 1 X COeTUHEHUS

Crp.142
BBIBO bl
K 1.3

TEMA 3. Memannwei(19 ).
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ITonoxxenune meraios B Ilepuoauyeckon
CUCTEME, CTPOEHUE AaTOMOB U KPUCTAJLIIOB.

§28,ynp
.K§y

[Tomoxenue metamios B [lepuoauyeckoii cucreme
xuMudeckux sneMeHToB 1. Y. Menjeneena,
CTPOCHHE UX aTOMOB M KPUCTAILJIOB.
MeTtaninueckast CBsI3b U METaNIMYeCcKas
KpucTajummueckas pemeérka. Gusndyeckne cBOUCTBa
METaJUIOB: 3JIEKTPO- M TETIONPOBOIHOCTH,
OTpaKaroIIasi CrioCOOHOCTD, MJIACTUYHOCTb.
CrmuiaBbl Y€pHBIC U I[BETHEIE.

ObvsicHamp, 4TO TaKoe

MeTasutbl. Paziuyams GOPMBI CYIIIECTBOBAHUS
METaJUIOB: 3JIEMEHTHI U MIPOCTHIE

BelllecTBa. Xapaxmepuzoeams XUMUIECKUE
AJIIEMEHTBI- METAJUIBI TI0 UX MOJIOXKEHHUIO B
[Tepuonnueckoit cucreme a. U.

Menneneesa. [Ipoeno3uposams CBOMCTBA
HE3HAKOMBIX METAJIJIOB T10 TIOJIOKEHHUIO B
[Tepuonueckoit cucteMe XUMUYECKUX JIEMEHTOB
. . Menneneesa. Yemanasaueams NpuauHHO-
CJIEICTBEHHBIE CBSI3M MEXJly CTPOEHUEM aToOMa,
BHJIOM XUMUYECKOU CBSI3H, TUIIOM
KPUCTAJUIMYECKOM PEMIETKA METAIIIOB — MPOCTHIX
BEIIECTB U UX COCIUHECHUN




15.02
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OGH.[I/IG XHMHUYECKHE CBOMCTB METAJIJIOB

§29,ynp
4-12

Mertaiibl Kak BOCCTaHOBUTEIIN.
DNEKTPOXUMHUYECKUN psijl HAIPSHKEHUM.
B3aumoeiicTBue METAIUIOB C HEMETAJIaMH,
OKCUJAMHM, KUCJIOTaMH, COJISIMHU.
Amomunorepmust. JlemoncTpauuu. Bzaumoneiict
BHUE HATpUs, JTUTUS U KaJbLUs C BOAOW. ['opeHue
HaTpUs, MarHusl U XkeJe3a B Kuciopojae. Benbimika
TEPMUTHOM cMecu. B3aumonaencTeue cmecu
MIOPOILIKOB CEPHI U JK€JIe3a, [IMHKA U CEpBbl.
B3aumoneiicTBue antoOMUHUS ¢ KUCIOTaMH,
[mejiouaMu ¥ BoJgou. B3auMoaeiicTBue xene3a u
M€ ¢ XJ0poM. B3aumonenicTBue meau ¢
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOW U a30THOM
KHCIIOTOH (pa3baBIeHHON 1

KOHIICHTpUpOoBaHHOH ) JlaGopaTopHblii onbIT. 39.
B3anMopeiicTBre xkese3a ¢ pacTBOpoM Cyibgara
meau(Il)

ObvsicHAMb, 4TO TaKOE PsJl aKTUBHOCTH
METaJUIOB. /Ipumensams €ro JJisi XapaKTePUCTUKH
XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB-
MeTamuioB. O60Owams CUCTEMY XUMUYECKUX
CBOWCTB METAJIJIOB KaK «BOCCTAHOBUTEIIbHBIE
cBoiictBay. Cocmasnsims MOJEKYIISPHBIE
YpaBHEHUS PEaKLUid,

Xapakxmepu3yrouwjux XUMU4eCKUEe CBONCTBA
METAJIJIOB B CBETE yUEHUSI 00 OKUCIUTEIHHO-
BOCCTAHOBUTEJIBLHBIX ITPOLIECCAX, A PEAKIUU C
Y4aCTHEM 3JIEKTPOJIUTOB, IPEACTABIATH TAKKE U B
MOHHOM Buje. Habntooams 1 ONUCHIBATh PEeaKLUU
MEXKy BEIIECTBAMU C IOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SA3BIKA

xumun. CamocmosmenbHo npo8ooOUms OTBITHI,
MOATBEPKIAIOLINE XUMUYECKHE CBONCTBA
METAJUIOB C COOIIOIEHNEM MTPABUI TEXHUKU
0e3omacHOCTH
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OO01mas XxapakTepUCTUKA MIEIOYHBIX METAJUIOB

§30 ynp.
BCE

CrpoeHure aToOMOB M MPOCTHIX BEILIECTB.
3aBUCUMOCTh (PU3HUYECKUX U XUMHYECKUX CBOWCTB
LIEJTOYHBIX METAJUIOB OT 3apsi0B SIAEP UX ATOMOB.
OKcHIbl U THAPOKCHUIBI IETOYHBIX METAJIJIOB, UX
MOJy4YEHHE, CBOMCTBA, IPUMEHEHUE. BaxkHeunmme
COJIH IICJIOYHBIX METAJIJIOB, MX 3HAYCHUE B )KUBOU
Y HEeXKUBOUW IIPUPOJIE U B )KU3HU

yenoBeka. Jlemoncrpanuu. Oxpacka rjiameHu
COEIMHCHHUSAMH IEJIOYHBIX METAJIIOB.

O6vsicHAMb STUMOJIOTHIO Ha3BaHUS TPYIIIBI
«IIEJOYHBIE METAUIbY. /Jasamb 001ITyIO
XapaKTEPUCTUKY IIETOYHBIM METAJIJIaM TI0 UX
noJjiokeHuto B [leproauyeckoil cucreme
xuMu4deckux dyementoB [. . Mennaeneena.

22.02
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OO6mrast xapakTepUCTHKA MIETOYHBIX METAJIJIOB

§30,unp.
3aJaHus

Xapaxmepuzoeams cTpoeHHE, (PU3HIECKUEC U
XUMHYECKHE CBOMCTBA IIEJIOYHBIX METAJIOB B
cBeTe 00IIero, 0COOEHHOTO U

eauHUYHOTO. [Ipedckazvieams HU3NUECKUE U
XHUMHYECKHE CBOMCTBA OKCHJIOB U TUIPOKCUIOB
IEJIOYHBIX METAJIJIOB HA OCHOBE UX COCTaBa U
CTPOEHUS U MOATBEPKAATH MPOTHO3BI
YpaBHEHUSMHU COOTBETCTBYIOIIUX

peaxuuii. /1Iposodums pacy€Thl M0 XUMUYECKUM
dbopMynaM U ypaBHEHHUSIM PEAKIHMA, TPOTEKAIOLINX
C y4acTHeM LIEJIOYHBIX METANIOB U UX
COEIUHEHUIA.




26.02
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OOm1ast xapaKTepUCTHKA HIETOYHO3EMETbHBIX
METaJJIOB

§31,ymp.
BCEC

CrpoeHure aTOMOB U MPOCTHIX BELIECTB.
3aBUCUMOCThH (PU3HUYECKUX MIEITOYHO3EMETbHBIX
METaJUIOB OT 3apsAJI0B sJep UX aTOMOB. OKCUBI U
TUJPOKCHUIBI IEJIOYHO3EMEIbHBIX METAJIOB, UX
IIOJIy4E€HHUE, CBOMCTBA U IpUMEHEHUE. BaxxHenue
COJIH MIENOYHO3EMEIBLHBIX METAIIJIOB, UX 3HAUCHHE
B IIPUPOJIC U )KU3HU yesioBeka. KapOoHaTsl u
rUApOKapOOHaTHl Kanblius. JleMoHcTpanum.
Okpacka miaMeHu COeTMHEHUSIMHI
EI0YHO3EMEIBHEIX METAIUIOB. [ ammenrne n3BecTu
BOJIO¥ BOJIBI M OTIBITHI ¢ Hel JlabopaTopHblii
onbIT. 40.ITomyuyenre U3BECTKOBOW BOIBI.

29.02
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OO01ast XxapakTepUCTUKA HIEII0YHO3EMETbHBIX
METaJJIOB

831

ObvscHamb YSTUMOJIOTHIO Ha3BaHUS TPYIIIIBI
«UIEN0YHO-3eMeTIbHbIE METAILIbY. /lasamb 001IyIO
xapakTepucTuKy Metaiam IIA rpynmnsl (méaoyHo-
3eMEeJIbHBIM METaJIJIaM) 110 WX TOJIOKEHHIO B
Ilepnoanueckoil cucTeMe XUMHUYECKHUX JIEMEHTOB
n. U.MenpeneeBa. Xapakmepuzosams CTpOCHHE,
buznyeckue 1 XuMUYEeCKHe CBOMCTBA IIEI0YHO-
3eMEeJIbHBIX METAJIJIOB B CBETE OOIIIEro,
0COOEHHOTO U

enuHuYHoro. [Ipedckasvigams pusnueckue u
XUMUYECKHE CBOMCTBA OKCUIOB U THJPOKCHJIOB
MeTtasuioB [IA rpymmsl Ha OCHOBE HX COCTaBa U
CTPOEHMS U MOATBEPKAATH IPOTHO3BI
YPaBHEHUSIMH COOTBETCTBYIOLIUX

peakuuii. IIposodumsb pacuEThl IO XUMUUECKHM
dbopMynam U ypaBHEHHUSIM PEAKIHA, TPOTEKAIOLTNX
C y4acTHEM LIEIOYHbIX METAJJIOB U UX
COEINHEHUIA.




04.03
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JXKecTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHUs

§32,ymp.
BCEC

JKEcTKOCTh BOJBI: BpEMEHHAS U ITOCTOSIHHASL.
Cnoco0bl ycTpaHeHUsI BpeMEHHOM KECTKOCTH.
Cnoco0bl ycTpaHeHUs MOCTOSIHHOM KECTKOCTH.
Nonursl. emoncrpauuu. [Tonydyenue xKECTKOM
BO/IbI B3aWMOJICHCTBUEM YTIIEKHUCIIOTO C
M3BECTKOBOM BOJOW. Y CTpaHEHUE BPEMEHHON
KECTKOCTH KHUITSTICHUEM M I0OABKOW COJIBI.
VYcrpaneHue noCcTosIHHOM )KECTKOCTH
(BuneodparmeHT). no6aBkoi coapl. MoHUTHI 1
TIPUHIIMIT UX JICHCTBUSI.

ObvsicHamp, 4TO TAKOE «KECTKOCTD

BOJIbIY. Pasznuyams BPEMEHHYIO U TIOCTOSIHHYIO
JKE€CTKOCTbh BOJIbI. [Ipednazameb cIOCOOBI
YCTpaHEHHUSI )KECTKOCTH

BOJIbI [Ipo6ooums, HAOIIOAATh U ONTUCHIBATH
XUMUYECKUN IKCTIEPUMEHT, C COOJIFOICHIEM
IPaBWJI TEXHUKH 0€30MaCHOCTH

07.03

48

Ilpakmuueckasa paooma 6 «Ilonydaenue
YKECTKOM BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI»

Odopmu
Th
paboty

[Tomydenue KECTKOM BOAbI B3AMMOACHCTBUEM
YIJIEKHCIIOTO C U3BECTKOBOM BOJON. Y CTpaHEHUE
BPEMEHHOM KECTKOCTU KUIISTYCHUEM U JI00aBKOU
COJbl. YCTpaHEHUE MOCTOSHHOM KECTKOCTH
no6aBkoii coasl. UcnpiTanme :x)ECTKON BOIbI
PacTBOPOM MbLjIa

Ilonyuams, coOupaTh M pacrio3HaBaTh YIIICKUCIIBINA
ra3z Oopawamscs ¢ 1abOpaTOPHBIM
000pyI0BaHUEM U HarpeBaTEIbHBIMH MPUOOPAMHU
B COOTBETCTBUH C MTPaBUIAMHU TEXHUKHU
0e3omacHocTu. Habnrooams u

ONUCHIBAMb XUMHUYECKHH SKCIIEPUMEHT C
MOMOIUIBIO PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA
xuMun. Dopmynuposams BEIBOJBI 110 PE3yIbTaTaM
MPOBEJICHHOTO dKcnepuMenTa. Compyonuuams B
npolecce yueOHOTO B3aUMOAECUCTBUS MTPH padboTe
B IpyIIax.




11.03

49

AJfoMuHH U ero COCIUHCHUA

§33,ymp.
4-7

CoenuHeHus ATIOMUHUS B TPUPOJIe. XUMUYECKUE
cBoiicTBa amoMuHust. OCOOEHHOCTH OKCHA U
TUAPOKCHUIA ATIOMUHUS KaK aM(pOTEPHBIX
coeMHEeHUM. Baxknenmue conm antoMUHUS
(xmopu, cynbdar). demoncrpanun. Komrekmus
MPUPOTHBIX COCAMHEHUHN ATFOMUHUSL.
Buneodparments! u cnaiasl «OKcu1 amtOMUHHAS U
ero Moudukanumny. [loryaenue ampoTepHOro
TUIPOKCHUIA aTFOMUHHS U HCCIIEIOBAHUE €T0
CBOWCTB.

Xapaxmepuzosamov AIIOMHUHUI TIO €0 MOJIOKEHUIO
B [lepnoanyeckoii cucreMe XUuMUYECKUX
anemenTtoB /l. U.

MenneneeBa. Onucvisams CTpoeHUE, GU3NUECKUE
1 XUMUYECKHE CBOMCTBA aAJTIOMUHUS, TIOITBEPKAAst
UX COOTBETCTBYIOIIUMH YPaBHEHUSIMHU

peakuuii. O0vsacHsams TBOWCTBEHHBIN XapakTep
XUMHUYECKUX CBOMCTB OKCHJIA U THAPOKCHIA
amoMuHus. KoHkpeTn3npoBaTh
EKTPOJIUTUYECKOE TIOJTyUEHHE METAIIJIOB
OIMCAaHUEM ITPOU3BOJICTBA

ATIOMUHMA. Ycmanaenueams 3aBUCUMOCTD
obmacTeil MpUMEHEHHsI aTIOMUHUS U €T0 CIIJIaBOB
OT CBOMCTB. /Ip08oodums pacuéThl 0 XUMUYECKUM
dbopMynaM U ypaBHEHHUSIM PEAKIHi, TPOTEKAIOLINX
C y4acTUEM AJIOMHUHUS U €r0 COCANHEHUI.




14.03

50

10

Kene3o u ero coequHeHUs

§34,ymp.

OcobenHocTH cTpoeHUs aToma xenesa. XKeneszo B
npupoje. Baxueiue pyabl xene3a. OKCuabl U
rugpokcuabl xeneza(ll) u (I). Conu xenesa(ll) u
(ITT) O6napyx*eHNE HOHOB KaTUOHOB JKeJe3a B
pacTBope. 3HaUCHUE COCTMHEHUIA

kenesa. JlaboparopHuble onbIThI. 41. [Tonyuenue
ruapokcuoB xene3a(Il) u (IIT). 42 KauectBennsie
peaxkuu Ha KaTHOHBI XKeJle3a.

Xapaxmepuzoeams NOJOKEHUE JKETIe3a B
[Tepuonueckoit cucteMe XUMUYECKUX JIEMEHTOB
J. Y. MenneneeBa, 0COOEHHOCTH CTPOCHHS aTOMA.

18.03

51

11

Kene3o u ero coequHeHU

Nun.3ana
HUSI

Onucvieame pusnyeckrie U XUMUIECKHUE CBOMCTBA
JKenesa, MOATBEPIK/Ias UX COOTBETCTBYIOIIIMMHU
ypaBHEHUSAMH peakiuii. O0vsacHAmMb HATMYIHUE TBYX
TEHETUYECKUX PSAJ0B COCTMHEHUH kene3a Fe2+

u Fe 3+ . Vemanasnusams 3aBuCUMOCTD 00macTei
MIPUMEHCHHS JKeJle3a U €ro CIUTaBOB OT CBOKCTB.
[TpoBoUTH pacuéThl M0 XUMUYECKUM (opMysIaM U
YpaBHEHUSAM peakiuii, MPOTEKAIOIIHNX C y4acTHEM
JKeJie3a U ero coenuHeHuin. Haoawooams u
onucvl8amy PEeaKLUU MEX/1y BEIIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA
XUMHH




21.03

52

12

Ipaxmuueckas paboma 7 «Penienue
AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
«MeTambD»»

Odopmu
Tb
paboty

Pemienue skcriepruMeHTaIbHBIX 33724
Hapacro3HaBaHUE U MOJYYEHUE METAIJIOB U MX
COEMHEHUN

OKCHIEpUMEHTAIBHO UCCIe0068amMb CBONCTBA
METAJUIOB U UX COCIMHEHMM, peniaTh
HKCTIEPUMEHTANIBHBIC 3a/1a4i 10 TeMe «MeTauiby.
PaGoratk ¢ 1abopaTopHBIM 000PYIOBaHUEM U
HarpeBaTeIbHBIMH TPHUOOPaMH B COOTBETCTBHUH C
NPaBUJIAMH TEXHUKH

6e3onacHocTu. Habaooame cBOMCTBA METAIIIOB U
WX COCUHEHHI U SBJICHUI, TPOUCXOIAIINX C
HUMH. Onucviéams XAMUIECKUN SKCTIEPUMEHT C
MTOMOIUIBIO PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA
XuMuU. Popmyauposams BEIBOBI TIO PE3yJIbTaTaM
MIPOBEICHHOTO

sKcriepuMenTa Onpeodensimsy (MCXO U3 yaeOHOH
3a/1a4u) HE0OXOAMMOCTD UCTIOB30BAHMS
HaOJTFOIEHUS WITH SKCIIEPUMEHTA




01.04

53

13

Koppo3sust MeTaisioB u crioco0bl 3aIIUTHI OT HEe.

Yuurh
o
3aMuCcsIM
B TETP.

Koppo3sust xummuueckasi u 3JIeKTPOXUMUYECKAS.
3amuTa METaJJIOB OT KOppo3uu. JlemoncTpauumu.
Komnexmus « X MMHYECKHE HCTOUYHUKH TOKAY.
Pe3ynbTaThl ATUTEILHOTO IKCIIEPUMEHTA T10
M3YUYCHHIO YCIOBUM MPOLIECCOB KOPPO3UU
CTaJIbHBIX U3JCIIHI B 3aBUCUMOCTH OT YCJIOBHI
MPOLECCOB.

Obvsicamp, 4TO TaKoe
Kopposusi. Paziuuams XUMHUYECKYIO U
ANMEKTPOXUMHUYECKYIO
KOppo3uu. Muntocmpuposams NOHATHS
KKOPPO3USD», «KXUMUYECKAs KOPPO3UD,
«QIEKTPOXUMHYECKAsT KOPPO3HUS»
npuMepamu. Xapaxmepu3068amsv CIOCOOBI 3aIUThHI
METAaJJIOB OT
Kopposuu Kraccugpuyuposams hopmbl
MIPUPOTHBIX COSAMHEHUHN TIPUPOJIC.
Xapakmepuzosams 00OUTHE CIOCOOBI MTOTYUYSHUS
MeTauioB. KOHKpeTH3upoBaTh 3TH CIIOCOOBI
MIPUMEPAMU U 3JIEKTpOMETAILTYprus. JlIoMeHHBII
npouecc. Onucviéams TOMEHHBIN IPOLIECC U
ANEKTPOJIUTAYECKOE TTOJTYYEHUE METAIIIOB.
Paznuuathk y€pHble U IBETHBIE METAJLJIbI, YYTYHBI U
cTajan

04.04

54

14

Mertainsl B ipupoe. [lonstue o Metamnypruu.

YVaurs
o
3aMucsaIM
B TETP




08.04 955 | 15 | Merannsl B npupoae. [lonstue o meramtypruu. Coo0uie
HUS,
npe3eHTa
002078
11.04 56 16 | O6oOmeHue 3HaHU M0 TeMe «MeTauTb) Boiyu. Ypox-yrpaxxHEeHUE C UCTIOJIb30BAHUE
BBIBOJBI | CAMOCTOSITENTLHOM paOOTHI O BBITTOJTHEHHIO
K 1.4 IIPOBEPOYHBIX TECTOB, 3aJaHUH U YIIPAKHEHUM.
IIposooums oyenky COOCTBEHHBIX TOCTH)KCHUH B
YCBOEHUH TeMbl. Koppekmuposamb CBOY 3HAHUS B
COOTBETCTBUU C IUTAHUPYEMBIM
pesynbTatoM Ilonyuams XAMHUUECKYIO
UHGOpPMAIINY U3 PA3THIHBIX
HUCTOYHHUKOB. [Ipedcmasnams MHGOPMAIIHIO TIO
TeMe «MeTalTb» B BUJIE TaOIHII, CXeM, OOPHOTO
KOHCIIEKTa, B TOM YHCJIE C TPUMEHEHUEM CPEJICTB
HKT.
15.04 57 17 | Koumponvuas paboma 3 Brryu.
o reme «Metaib» BBIBOIbI

K ri1.4




18.04

58

18

Xumuueckas opearuzayus nianemaol 3emns

§37,ymp.
ctp. 197

Cmpoenue 3emnu: a0po, MaHmus, 3eMHas KOpda, Ux
xumuyeckuti cocmas. Jlumocghepa u eé
xumuueckui cocmag. Munepanwi. Pyoul.
Ocaodounvie nopoovl Ilonesnvie uckonaemvle.
Xumuueckuu cocmag cuopocghepol. Xumuueckutl
cocmas

ammocgepuwl. /lemoncmpayuu. Buoeogpacmenmol
u cratiovl «CmpoeHnue 3emau u eé XumudecKui
cocmasy. Konnexyus munepanog u 2opHulx nopoo.
Konnexyusa «Pyovt memannosy. JlabopamopHvle
onvimul. 43. M3yuenue epanuma.

Humezpuposams ceedenus no gpuzuieckoul
eeozpauu 6 3HAHUSL 0 XUMUYECKOU OP2aHU3ayuu
nianemuvl. Xapaxkmepuzo8ams XuMuyeckuii cocmag
2eonocuyecKux 000104ex

3emnu. Paznuuams munepansl u 20pHuvle nopoovl, 8
MoM qucie u pyobvi




22.04 59 | 19 | Oxpana oxpysicaroweii cpedvt Om XUMUYECKO20 §38,ymip. | Hcmounuku xumuyecko2o 3aeps3HeHust
3aepA3HeHUs. ctp.201 | oxpyorcaroweii cpedwt. I nodbanbHvle 3K0102UYECKUEe
npobiemvl yenogeyecmsd: NApHUKOBbLU 3¢ gexm,
KUCTOMHbIE 00XHCOU, 030HOBbLE ObIPYL.
Meocoynapoonoe compyonuuecmso 6 ooiacmu
0Xpambvl OKpYdHcaouen cpeobl Om XUMUYECKO20
3aepA3HeHUs. «3enéHan Xumus».
Hemoncmpayuu. Buoeogpacmenmuol u cratiovl
«I nobanvuvie sxon02U"eCKUE NPOOIEMYL
yenoseyecmeay

Xapakmepuzoeamv ucmouYHUKU XUMUYECKO2O
3aepazHeHuUs: OKpyHcaroujel

cpeovl. Onucvléams 2100a1bHbLE IKONOSUYECKUE
npobemvl yenoseyecmasd, CesA3aHHble C
Xumuueckum 3aepsazuenuem. Ilpeonazams nymu
MUHUMU3AYUU 8030€UCTEUS. XUMULECKO2O
3aepA3HeHUsI HA OKPYIHCATOUVIO

cpedy. [Ipusooums npumepsbl MesHcOYHaAPOOHO2O
compyOHuYecmea 6 001acmu OXpamvl
OKpyfcaroujeti cpedbl On XUMUYECKO20
3aepsA3HeHUsL.

TEMA 4.0000wenue 3nanuit no xumuu 3a Kypc 0CHO8HOU uwiKo1bl(6 4).




25.04

60

BemectBa.

§39,ymp.
ctp.207

CrpoeHnue aTroMa B COOTBETCTBHUHU C MOJIOKEHUEM
XUMHUYECKOTO 31emMeHTa B [lepuoanueckoit
cucreMe. CTpoeHue BEUIECTBA: XUMUYECKasl CBSI3b
Y KpUCTAJUIMYECKHUE PEIIETKH. 3aBUCUMOCTD
CBOMCTB 00pa30BaHHBIX AIEMEHTaAMU MPOCTHIX
BEIIECTB (METaNIOB, HEMETAJIOB, 01aropo THBIX
ra3oB) OT MOJIOKEHHUS SJIEMEHTOB B
ITepuoanueckoit cucreme. Tunonorus
HEOPraHUYECKHUX BEIIECTB, JCJICHUE UX Ha KIIACCHI
u rpynnsl. [IpencraBureny.

IIpeocmasnsames UHPOPMALIUIO TIO TEME
«Ilepunoanueckuii 3akoH u [lepuoanueckas
cucreMa 1. 1. Menneneesa B cBeTe TEOpUU
CTPOCHHS aTOMay» B BHJIE TAOJIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCJI€ C MPUMEHEHHEM CPEJICTB
UKT. Boitnoansams T€CTOBBIE 3aaHUA 110

teme. [lpedcmasnsimes vHOOPMAITHIO TIO TEME
«Buapl XUMMUYECKHX CBSI3€H 1 THITBI
KPUCTAJUTMUECKUX peléTok. B3aumocss3p
CTPOEHUS U CBOMCTB BEIIECTB)» B BUE TAOJHIL,
CX€M, OTIOPHOTO KOHCIEKTa, B TOM YHUCJIE C
npuMmeHenuem cpeacts UKT




02.05

61

XUMUYECKUE PEAKLINU.

§40,ymp.
ctp.207

[Ipu3Haku U ycnoBUs MPOTEKAHUS XUMUYECKUX
peakuuid. TUNOJIOTUS XUMHYECKUX PEAKLIHMI 1O
pa3IMYHBIM OCHOBAaHUSIM. Peakiinu HOHHOTO
oOMeHa. OKHCIUTEIBHO- BOCCTAHOBUTCIBHBIC
peaKkIui.

lIpeocmasnsames UHPOPMALIUIO TIO TEME
«Knaccudukanuss XaMHUUECKUX PEaKIMi 1Mo
paznuyHbIM npu3HakaMm. CKOPOCTh XUMHUUYECKHUX
peakuuii» B BUE TaOIUIl, CXeM, OTIOPHOTO
KOHCIIEKTa, B TOM YHKCJI€ C PUMEHEHHEM CPEJICTB
HUKT. Bsinoausams TeCTOBBIE 3aJJaHUS 10 TEME.
Xapaxmepuzosams OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIC PEAKIINHU, OKUCIUTENb U
BOCCTAHOBUTEIb. Omiuuams 3TOT TUT PEAKIIHHA OT
peakuuii oOMeHa. 3anucviéams ypaBHEHUS
OKHCITUTETLHO-BOCCTAHOBUTEBHBIX PEAKIINMA C
MTOMOTIIBIO AIEKTPOHHOTO OaaHca.

06.05

62

OCHOBBI HEOPraHMYECKON XUMUU

§40,ymp.
ctp.208-
210

XUMHUUYECKUE CBOMCTBA MPOCTHIX BEILIECTB.
XapakTepHble XUMUUYECKUE CBOMCTBA
coJieoOpa3yroIuX OKCHIOB, TUIPOKCHIOB
(ocHOBaHMH, KUCIOT U aM(DOTEPHBIX
TUIPOKCHUIOB), COJICH.

Xapakmepuzosams 001IIME, 0OCOOCHHBIC U
WMHAUBUAyalIbHbIE CBOWCTBA KUCJIOT, OCHOBaHUH,
coJiel B CBETE TEOPUHU AIEKTPOIUTHIECKOM
JUCCOLIUALINY.

13.05

63

OCHOBBI HEOPraHUYECKON XUMUH

§40,ymp.
peury
orm

Apeymenmuposams BO3MOKHOCTb IPOTEKAHUS
XUMHYECKUX PEaKLUid B pacTBOpaX AIEKTPOJIUTAX
UCXOMS U3

ycnoBuit. Knaccuguyupoeams HeOpraHu4ecKue
BELIECTBA [0 COCTaBy U cBoiicTBaM. [IpuBoanuts
IIPUMEPBI NIPEACTABUTEIEN KOHKPETHBIX KJIACCOB U
IpYyII HEOPraHNYECKUX BELIECTB.




16.05 64 [ToBTOpenue u 00o0IIEHNE 110 TEME. §40,ynp. | TectupoBanue, peuieHne 3a1a4 U BHIIIOJHEHHE
[ToaroroBka Kk KOHTPOJBHOM padoTe. peury YIPaXHEHHUH 110 TEME
ors Buvinonnams TecThl U ylIpa)kKHEHUs, pelllaTh 3aaun
1o teme. [Iposodums oyenky coOCTBEHHBIX
JIOCTHKEHUHN B YCBOCHUH
Tembl. Koppekmupoeams CBOYM 3HAHUS B
COOTBETCTBUU C IUTAHUPYEMBIM PE3yIbTaTOM
20.05 65
Konumponvnas paboma 4
«HToroBast o Kypcy OCHOBHOM HIKOJIBI»
23.05 66 AHanm3 KOHTPOJIBHOH pabOTHI.
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