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MOACHUTE/IbHAA 3ATMMUCKA

O6uwan xapakTepucTuKay4dyebHoronpegmeTa

B cootBeTcTBHU C q)eﬂepaJ'IBHI)IM roCy1apCTBEHHBIM O6pa3OBaTeJ'II>HI>IM CTaHAapTOM OCHOBHOI'O 06mer0 O6pa3OBaHI/I${ yJamuecs JOJIKHBI OBJIaICTh TAKUMHU
MMO3HABATEILHBIMU YYEOHBIMHU ICHCTBUSAMH, KaK yMeHHE (OPMYJIHPOBATh NMPOOJIEMY M THUIIOTE3Y, CTABHTH LICJH U 33/1a4H, CTPOUTH TUIAHBI IOCTHKCHHUS 1IEJICH 1
peuICHUA MOCTABJICHHBIX 3a1a4, IIPOBOANTDH OKCIIEPUMEHT U Ha €I0 OCHOBE A€JIaTh BBIBOABI U YMO3AKIIIOYCHU A, ITPECACTABIATD UX U OTCTauBaTh CBOIKO TOYKY 3PCHUS.
KpOMe 9TOr0, ydalmuecs NJOJDKHBI OBJIAACTh IpUEMaMH, CBA3aHHBIMHA C OIIPEACIICHUEM MIOHATHI: OrpaHM4UBaTh UX, OIMMUCBIBATDH, XapaKTECPHU30BaTb U CPAaBHUBATD.
CJ'ICI[OBaTeJ'IBHO, npyu U3y4€HUU XUMUHU B OCHOBHOMH IIIKOJIE ydamuecs AO0JKHBI OBJIAICTh y‘le6HI)IMI/I I[eI\/'ICTBI/ISIMI/I, IIO3BOJIAOIIUMU UM 1OCTUYb JINYHOCTHBIX,
MIPEAMETHBIX M METAITPEAMETHBIX 00pa30BaTeIbHBIX pe3ylibTaToB. [Ipearaemas mporpaMma 1o XMMHH PacKpbIBaeT BKJIA]] y4eOHOTO MpeIMeTa B JOCTHKEHHUE LIeIeh
OCHOBHOTO 00I1IeT0 00pa30BaHUs U ONPEACIsSeT BAKHECUIINE COJIepKATEIbHbBIE IMHIH MTPEIMETA:

¢ «BEIIEeCTBO» — 3HAHHE O COCTaB€ U CTPOCHHUU BEIECTB, UX CBOMCTBaX 1 OHMOJIOTMYECKOM 3HAYEHUU,

* «XUMHUECKas peakIus» — 3HAHUE O INPEeBPAllleHUAX OFHUX BeIIeCTB B JIpyrHe, YCJIOBUAX IPOTEKAaHUS TAKUX IIpeBpalleHuil U crocobax
yIIpaBJIeHUA PeaKIUAMY;

* «IpUMEHEHUE BeIeCcTB» — 3HAHUE U ONBIT Oe30IIaCHOTO OOpaIeHus ¢ BellecTBAMI, MaTepruaJaMHy U IIPOIleccaMy, HEOOXOANMBIMY B OBITY U Ha
IIPOU3BO/ICTBE;

* «fA3BIK XUMHHU» — OIlepUPOBaHUE CHCTeMOM BaKHEWIINX XUMUYECKUX MOHATHUM, 3HaHUWE XUMHYECKON HOMEHKJIATYphl, a TakKe BjajieHue
XUMUYECKOU CHUMBOJIMKOH (XUMIYeCKUMU (GOPMYJIaMH U YPAaBHEHUAMU).
MecTto yye6Horo npegmeta B y4e6HOM NnaHe
B mporecce ocBoeHusi mporpamMmbl Kypca XHMHUHM JJIE OCHOBHOM IIKOJIBI yYalllUecs] OBJIAJIEBAIOT YMEHHSMU CTAaBHTh BOINPOCHI, HAONIOAATH, OOBSACHATH,
KJ'IaCCI/I(l)I/IHI/IpOBaTB, CpaBHMBATD, IPOBOJUTHL OKCIICPUMCHT U UHTCPIPETUPOBATH BBIBOABI HA €0 OCHOBE, OIPEACTIATh HCTOYHUKHA XHUMHYECKOU I/IH(bOpMaIII/II/I, nojay4yaTrb
1 aHaJIM3UPOBATDH €€, 4 TAKXKEC TOTOBUTH Ha 9TOH OCHOBE COOCTBEHHBIN PIH(I)OpM&IIPIOHHLIfI IMPOAYKT, OPE3CHTOBATL €r0 U BECTU JUCKYCCHIO.
ITporpamma Kypca XMMHH JJ11 OCHOBHOH IIIKOJIBI pa3padaThiBaiach C y9€TOM MEPBOHAYATIBHBIX MPEICTABICHHM, TOJYYSHHBIX YIAIUMHUCS B HAYaJIbHOM IIKOJIE TIPH
HW3YyYECHHUH OKPYXKAIOIIETO MUPA.
[Ipennaraemas mporpamma XOTs U HOCHUT OOIICKYJIbTYPHBIN XapakTep U HE CTaBHUT 3a/1auy NMPO(eCcCHOHATBLHON MOJATOTOBKY YYaIMXCsl, TEM HE MEHEE TMO3BOJISIET
UM ONPENICIUTHCS C BEIOOPOM MPOoGWIIst O0YUEHHS B CTAPIICH IIKOJIE.

OCHOBHbIe Ugeu npepiaraeMoro Kypca:
* MaTepuasIbHOE eJMHCTBO BEIECTB eCTeCTBEHHOI'0 MUPA, UX TeHeTu4YecKas CBA3b;
* [IPUYUHHO-CJIEJICTBEHHBIE CBA3U MEK/ly COCTaBOM, CTPOEHHEM, CBOMCTBAMH, ITOJIydeHUeM U IpUMeHeHNeM BelleCTB;
* I103HABaEMOCTH Bell[eCTB U 3aKOHOMEPHOCTeN ITPOTEeKAHUA XUMUYeCKUX PeaKInii;
* 00BACHAIONMIAA U TPOTHO3UPYIOIIAA POJIb TEOPETUUECKUX 3HAHUH /U1 (PaKTOJIOIMIECKOT0 MaTepraia XUMUH 3JIEMEHTOB,;

* KOHKDeTHOe XHMHYeCKoe COe/IMHeHHe KaK 3BeHO B HelPepPBIBHOM IleNU IpeBpaleHUH BellecTB, y4acTBYIolllee B KPYrOBOPOTe XHUMUYECKUX
3J71IeMEHTOB U XMMUYEeCKOH 3BOJIIOIINY;

* 00BEKTUBHOCTH U IO3HABAEMOCTH 3aKOHOB IIPUPOJIbI; 3HAHUE 3aKOHOB XMMUU IT03BOJIAET YIIPABJIATh XUMUYECKUMH IIPEBPAIEHUAMU BEIECTB,
HaXO/UTh SKOJIOTHYECKH Oe30I1acHBIE CIIOCOOBI IIPOM3BO/CTBA U OXPAHbI OKPYKAIOIIEH CpeJibl OT 3arpsA3HEHNS;

* B3aMMOCBA3AHHOCTb HAyKM U IPAKTUKY; TpeOOBaHUA INPAKTUKU — /ABIKYIIAasd CWIa DPa3BUTHA HAyKH, YCIeXW IPAKTUKH OO0YCJIOBJIEHBI
JIOCTH:KEHUAMHU HAYKU;

* pa3BUTHE XMMHUYECKOH HAYKU U XMMHU3AIKA HAPOJHOTO X03AHCTBA CJIYKAT MHTEPecaM YesioBeKa M 00IecTBa B IIeJI0M, UMEIOT ITYMaHUCTUIECKHH
XapakTep U MPU3BaHBI CIIOCOOCTBOBATH PEIIEHHUIO IVIOOIBHBIX TPOOJIEM COBPEMEHHOCTH.



OTH Ueu peamu3yoTes TyTeM JOCTHXCHUS CICAYIONINX Yeaell:
@opmuposanue y yaamnuxcs XUMHYECKON KaPTUHBI MAPA KaK OPraHMYEeCKOI YaCTH €ro IEeT0CTHON €CTeCTBEHHOHAYYHON KApTHHEI;

pazeumue TIO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYalTbHBIX M TBOPUYECKUX CIIOCOOHOCTEH ydaIIuxcs B MPOILECCe U3YyUCHUS MM XUMUYECKON HAYKH U €€ BKIaja
B COBPEMEHHBIN HAyYHO-TEXHHYECKHI Mporpecc;

Gopmuposanue BKHEUIITNX JTOTUUSCKUX OePAlMid MbIIIIeHHs (aHATN3, CHHTE3, 0000IIeHIEe, KOHKPETU3AIlKsl, CPABHEHHE U JIp.) B MPOLECCE MO3HAHUS CHCTEMBI
Ba)KHEHIITNX MOHATH, 3aKOHOB ¥ TEOPHUI O COCTaBEe, CTPOCHUH U CBOMCTBAX XUMHUYCCKHUX BEIIICCTB;

socnumanue yOSKICHHOCTH B TOM, YTO MPUMEHEHUE MMOTYYCHHBIX 3HAHUI M YMEHUH 10 XUMHU SBISIETCS 00bEKTUBHON HEOOXOAUMOCTBIO ISt 0€30I1acHON paboThI
C BEIIECTBAMH W MaTepHajaMU B OBITY M Ha IIPOU3BOJICTBE;

NpoeKmuposanue N peanusayis BBITYCKHUKaMU OCHOBHOM IIKOJBI JTHYHON 00pa30BaTEeIbHON TPAaeKTOPHU: BHIOOP MpOoGuis oOy4eHUs B CTapIIeH MIKOJE WA
po(heCCHOHATEHOTO 00Pa30BaATEIBHOTO YUPESHKICHHS;

0611a0eHUe KITFOYEBbIMU KOMITETSHIUAMH (Y4eOHO-1103HABATEIbHBIMU, MH()OPMAIIMOHHBIMHU, LICHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKATUBHBIMH).

3HaYNTENFHOE MECTO B COACP)KAHHU Kypca OTBOAUTCS XMUMUYECKOMY SKCIepUMEHTY. OH THO3BONISIeT c(hOPMHPOBATH Yy YHAIIHMXCA CHEHUAIBHBIC MPEAMETHEIC
YMEHUsI paboTaTh ¢ XMMHUYECKUMH BEUIECTBAMH, BBIIONHATH IMPOCTHIE XMMUYECKUE OMBITHI, HAYIUTh UX 0€3- OIAaCHOMY W 3KOJOTMYECKU TPAaMOTHOMY OOpPAaIICHHUIO C
BEIIECCTBAMU B OBITY U Ha MPOU3BOJICTBE.

[pakTudgeckue pabOThI CTPYMITUPOBAHBI B OJIOKH — XHUMHUYECKUE MPAKTUKYMBI, KOTOPBIE CITY>KaT HE TOJBKO CPEACTBOM 3aKPEIUICHUS yMEHUH U HABBIKOB, HO M KOHTPOJIS
Ka4yecTBa UX c(hOPMHUPOBAHHOCTH.

[To cBOEMY YCMOTPEHHIO, a TAKKE UCXOJIS U3 BO3MOXKHOCTEH MIKOJBHOTO KAOWHETa XUMUH YIUTENb MOXKET U3MEHUTH U CTPYKTYPY MPEICTABICHHOTO B IPOrpamMMe
NpaKTUKyMa, HAIpUMEp YBEIUYUTH YHUCIIO JIAOOPATOPHBIX PadOT 3a CUET COKpAIICHHS JAEMOHCTpannii. 3T0 BO3SMOKHO NIPH HEOOJBIION HAIOIHIEMOCTH KIacCOB B
CENTBCKUX IIKOJIaX, 0COOEHHO MATIOKOMIUICKTHBIX.

B kypce 9 kiacca BHavasne 00600mar0Tes 3HaHUs yJamuxcs 1o Kypey 8 kimacca, arnogeo3om kotoporo sisisiercs [lepuonndeckunii 3akoH u [lepronndeckas cuctema
xuMuaeckux anemeHToB /1. Y. MenneneeBa. Kpome Toro, 060011aroTcsi CBEACHUS 0 XUMUYECKUX PEAKIHUAX U UX KIacCU(DUKAIIMU — 3HAHHS 00 YCIOBUSIX, B KOTOPBIX
MPOSIBIITIOTCS. XUMUYECKIE CBOMCTBA BEILIECTB, M CIIOCO0aX YIPABICHUS XUMHYSCKAMHE MIPOIIECCAMU. 3aTEM PacCMaTPHUBAIOTCS OOIIKE CBOMCTBA METAIIOB U HEMETAILIOB.
[MpuBoAsTCS CBOWCTBA IIENOYHBIX U HIETOYHO3EMENIbHBIX METAIUIOB U FaJIOr€HOB (IPOCTHIX BEIIECTB U COCAMHEHHII TAJIOTEHOB), Kak Hanboliee PKUX Mpe/cTaBuTenei
3THX KJIACCOB AJIEMEHTOB, M UX CPAaBHHUTEIIbHAS XapaKTEPUCTHKA. B Kypce monpobHO paccMaTpuUBaIOTCS COCTaB, CTPOCHUE, CBOUCTBA, TTOTyICHNE U TIPUMEHCHNE OT/ICIIBbHBIX,
Ba)KHBIX B X03HCTBEHHOM OTHOIIICHUY BEIIECTB, 00Pa30BAHHBIX IIEMEHTAMU 2—3T0 MEPUOIOB

Ll,eHHOCTHbIe OpHUEeHTHUPbI coaep*aHUA Y‘-IGGHOFO npeameTa

YueOHbIl npenMeT «XUMHUA», B COAEPIKAHUU KOTOPOrO BEIYIIUM KOMIIOHEHTOM SIBJISIFOTCS HAy4HbIE 3HAHHWSA M HAy4YHbIE METOJAbI MO3HAHHS, MO3BOJISET
(hopMHPOBaTh Y yYalIMXCs HE TOJBKO IEJIOCTHYIO KapTHHY MHpPa, HO H NMPOOYXIATh y HAX SMOIMOHAIGHO-IIEHHOCTHOE OTHOIICHHE K HM3y4aeMOMY MaTepHaly,
CO3/1aBaTh yCIOBHs JJisi (DOPMUPOBAHMS CHCTEMBI IIEHHOCTEH, OMNpPENEINSIoNnIed TOTOBHOCTh. BBHIOMpATh OMPENEICHHYIO HAIpPaBICHHOCTh JCWCTBUH; NEHCTBOBATH
OTpeIeTICHHBIM 00pa30M; OIICHUBATh CBOW JICHCTBUS U ACHCTBUS JPYTHX JIFOJICH IO OIPE/IeICHHBIM IIEHHOCTHBIM KPUTEPHSIM.

OCHOBHBIM PE3yJIbTATOM II03HABATEIIFHOIO OTHOLICHUS K MHPY B KYyJBTYpE SIBJISCTCS YCTAHOBJICHHE CMBICIA W 3HAYCHHUS COACPXaHWS OOBCKTOB W SIBICHUMN
npupoabl. Takum 006pa3oM, mo3HaBaTeIbHAS PYHKIHS yIeOHOTO peaMeTa «XUMUIS 3aKITI0YaETCS B CIOCOOHOCTHU €T0 COACPKAHMS KOHIICHTPHPOBATh B ceO¢ KaK 3HAHUS
0 BEIECTBAX U XMMHUUYCCKUX SIBIICHUSIX, TAK U NO3HABAmMeAbHblEe YeHHOCU.

OTHOLLIEHNA K.

XUMUYECKUM 3HAHUSAM KaK OJJHOMY M3 KOMIIOHEHTOB KYJIbTYPhI YeJIOBEKA HapsAy C IPYTUMH €CTECTBEHHOHAYYHBIMU 3HAHHSIMU, €TUHOW Pa3BUBAIOIICICS CHCTEME;

OKPYXaIOLIeMy MUPY KaK MUPY BEILIECTB U MPOUCXOISIIMX C HUMHU SIBJICHUH;

M03HABATEIBHOM JIeITeIbHOCTH (KaK TEOPETHUCCKOM, TaK U IKCIIEPUMEHTAILHO#) KaK UCTOYHUKY 3HAHUA;

TTOHUMaGHMUA.

O0OBEKTUBHOCTH U JOCTOBEPHOCTH 3HAHUH O BEIIECTBAX M MPOUCXOISIINX C HUMH SIBJICHUSX;

CJIOKHOCTH U OECKOHEYHOCTH MPOoIiecca Mo3HaHus (Ha MpuMepe HCTOPUH XUMUIECKUX OTKPBITHI);



JeMCTBHSI 3aKOHOB IIPUPOBI U HEOOXOJMMOCTH X YUeTa BO BceX cepax IesTeIbHOCTH YeJI0BEeKa,

3HAYEHMS] XMMHYECKUX 3HAHUI AJIsl pelieHus I100albHBIX MpoOJieM 4esioBedecTBa (IHEPreTHYECKOH, ChIPhEBOM, MPOIOBOIBCTBEHHOM, 30POBbS M JOJTOJIETHS
YeJI0BEKa, TEXHOJIIOTMYECKHX aBapHii, [00aTbHON SKOJIOTHH H JIp.);

Ba)KHOCTU HAYYHBIX METOIOB MO3HAHUS (HAOIIOCHUS, MOCIUPOBAHHS, SKCIIEPUMEHTA U JIP.) MUPA BEIIECTB U PEAKIH.

Pacmupenue chep uenoBeyeckoil AeATEIPHOCTH B COBPEMEHHOM COLIMYME HEM30€KHO BJICUET 32 COOOW HEOOXOIMMOCTh (DOPMHUPOBAHUS Y yUAIIUXCS KyJIBTYpPBI
TpyZa U ObITa NP HU3YYCHHH JIIOOOTr0 y4eOHOTro INpeaMeTa, KOTOPOe HEBO3MOXKHO 03 BKIIIOUCHHS COOTBETCIBYIOLIMX YeHHOCHel mpyoda u O0bvuma B COICp)KaHUE
y4eOHOro mpeamera «XuMus»:

OTHOLIEHNA K.

TPYIOBOH IESATETBHOCTH KaK €CTECTBEHHOM (PU3NUECKON U MHTEIUICKTYaIbHON MOTPEOHOCTH;

TPyAy KaK TBOPYECKOI AESTEIFHOCTH, TO3BOJIIONICH IPIMEHATE 3HAHUS HA TIPAKTHKE,

TTOHUMAHMST HEOOXOANMOCTIL.

ydeTa OTKPBITBIX ¥ U3YUCHHBIX 3aKOHOMEPHOCTEH, CBEICHUI O BENIECTBAX M UX MPEBPAIICHUSIX B TPYIOBOH ICATEIHHOCTH;

MOJTHOM peanu3anuy (PU3MIECKUX U YMCTBEHHBIX BOSMOXKHOCTEH, 3HAHUH, YMEHHH, CIOCOOHOCTEH MPH BHITOTHEHUH KOHKPETHOTO BUIA TPYAOBOM JESITEINEHOCTH;

COXPaHCHHUS U MOAJCPIKAHUSI COOCTBEHHOTO 3JOPOBBS M 3[I0POBBS OKPYKAIOIINX, B TOM YHCIIC IIUTAHUS C YIETOM COCTaBa ¥ SHEPTETHUYCCKOM IIEHHOCTH ITUIIY;

co0JIrOIeHNS TPAaBUIT 0€3011aCHOT0 HCIIOJIb30BAHMS BELIECTB (JISKAPCTBEHHbBIX IPENapaToB, CPEICTB ObITOBON XUMHUH, ECTHUIH/IOB, TOPIOYE-CMa304HbIX MATEPHUATIOB
U JIp.) B IOBCEHEBHOM JKI3HHU;

OCO3HAHUS JIOCTIKEHHS JIMYHOTO YCIieXa B TPYJOBOH AEATENFHO- CTH 32 CYET COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBHH C COIMAJIBHBIMU CTaHIAPTAMHU H
MOCIEAYIOIINM COIMATEHBIM 0T00pEHUEM JTOCTHIKCHIH HAYKH XHUMUHU U XUMHYECKOTO MIPOM3BOACTBA IS PA3BUTHS COBPEMEHHOTO OOIIECTBA.

OnBIT SMOIMOHANBEHO-TICHHOCTHBIX OTHOIICHUH, KOTOPBIA yda- IHecs IMOJIy4aioT MPHU U3YYeHHH Kypca XMMHUHM B OCHOBHOM IIIKOJIE, CIOCOOCTBYET BBICTPAUBAHUIO
VIMH CBOCH M3HeHHOH nosuiuu. CoaepkaHue y4eOHOro npeaMera BKII0YaeT COBOKYIHOCTh HpaBcmbentsix yennocmei:

OTHOLIEHNA K.

cebe (oco3HaHHE COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO OOIECTBEHHOrO [0JIra, JAUCUMILIMHUPOBAHHOCTh, YECTHOCTh U HPABAMBOCTH, MPOCTOTA M CKPOMHOCTB,
HETEePIUMOCTb K HECTIPABEIUINBOCTH, PU- 3HAHHE HEOOXOAMMOCTH CAMOCOBEPIICHCTBOBAHHS);

IpyruM JoasM (TyMaHH3M, B3aMMHOE YBaXKEHHE MEXKIY JIFOJbMH, TOBAPHUILECKas B3aUMOIIOMOLIb U TPeOOBaTEIbHOCTD, KOJUIEKTUBH3M, 3a00Ta O JAPYTHX JIHOJX,
aKTHBHOE PearupoBaHue Ha cOOBITHS (DeepabHOTO, PETHOHAILHOTO, MYHHIIUITATEHOIO YPOBHEH, BBIOIHEHUE OOLIECTBEHHbIX TOPYUYCHHU);

cBOeMy Tpyay (106pOCOBECTHOE, OTBETCTBEHHOE MCIIONHEHUE CBOMX TPYIOBBIX U yUeOHBIX 00S3aHHOCTEH, Pa3BUTHE TBOPYECKUX HAYAI B TPYJIOBOMN JEITEIHHOCTH,
MPU3HAHKE BAKHOCTH CBOETO TPY/a M PE3Y/IbTATOB TPY/Aa APYrHX JIHOEH);

npupoze (OepeKHOe OTHOIICHHE K ee OOraTCcTBY, HETEPIHMOCTh K HAPYLICHHSM 3KOJIOIMYECKHX HOPM M TpeOOBaHMM, SKOJOTHYECKH I'PAMOTHOE OTHOIICHHE K
COXpaHeHUIo ruapocdepsl, arMocheps, MOYBH, OHochephl, YETOBEUSCKOT0 OpraHu3Ma; OIEHKA JICHCTBUS BOIIPEKH 3aKOHAM IIPHPOIBI, IPUBOIAIIAS K BOSHUKHOBEHHIO
rI00aTbHBIX TIPOOIIEM);

[TOHUMAaHMNS1 HEOOXOANMOCTML.

YBaKUTEJIBHOTO OTHOIICHUSI K JOCTIDKEHHUSIM OTEUYECTBCHHOM HAyKH, HCCIIETOBATEIbCKON AEATENbHOCTH POCCHUCKHX YYEHBIX- XHUMHKOB (IMaTPHOTUYECKHE
4yBCTBA).

OO6pa3oBaHue TNPEACTAaBICHUM, (OPMUPOBAHHE NOHATHH B OOYYEHHM XHUMHHM TIPOHCXOOWT B MPOIECCe KOMMYHHKAIMM C WCHONB30BAaHHEM HE TOJIBKO
€CTECTBEHHOTO f3bIKa, HO M XMMUYECKUX 3HAKOB, (POPMYJ, YPABHCHUH XMMHUYECKUX PEAKIUi, 0003HAYAIONIMX 3TU BEIIECTBA U SIBICHHUSA, T. €. XUMHUYECKOTO S3bIKA.
Taxum 06pa3omM, yueOHbIH peaMeT «XHUMUsI» UMeeT OOJIbIINE BO3MOKHOCTH I (JOPMUPOBAHUS Y YUAIIUXCA KOMMYHUKAMUBHBIX YeHHOCmeil:

HErarnBHOIro OTHOLLIEHNA K.

HAPYIICHUIO HOPM $3bIKa (ECTECTBEHHOTO M XHMHYECKOIO) B Pa3IMYHBIX UCTOYHHKAX nH(opmaimu (nmureparypa, CMU, UurepHer u 1p.);

3aCOPEHHIO peuH;

TTOHUMAHNST HEOOXOAUMOCTH.



NPUHATAS PA3IMIHBIX CPEJICTB U MPUEMOB KOMMYHUKAIIMH; ITONyICHUS HH(POPMALUH U3 Pa3IMYHBIX HCTOYHUKOB; apTYMEHTUPOBAHHON, KDUTUYECKOW OLCHKH

uH(pOpMAaIHH, I0-
JIYYE€HHOM M3 Pa3IUYHBIX HCTOYHHKOB;

COOOIIEHNS TOYHOW U IOCTOBEPHOW HH(pOPMAIINY;

SICHOCTH, JOCTYITHOCTH, JIOTHIHOCTH B 3aBUCHMOCTH OT II€JIH, TIOJIHOTHI WJTH KPATKOCTH H3JIOKEHUST HH(GOPMALIUH;

CTPEMIICHHS [TOHSITH CMBICIT O0PAIEHHOM K 4eTOBEKY peul (YCTHOM U MHUChMEHHOIA);

BEICHUS JMANOra i BBUIBJICHHS Pa3HBIX TOUYCK 3PCHMS HA PacCMaTpPUBAaEcMyl0 HH()OPMAIMIO, BBIPAKCHHUS JHYHBIX OICHOK M CYXKICHHMU, NMPHHSATHS BBIBOAA,
KOTOPBIH (POPMUPYETCS B MPOLIECCE KOMMYHUKAIIHH;

MPEIbSBICHUS CBUACTEIBCTB CBOCH KOMIIETCHTHOCTH M KBaJTH(DUKAIMH IO pacCMaTPHBAEMOMY BOIIPOCY;

YBaKEHHS, IPUHATHS, TIOAICPIKKH CYIIECTBYIOIINX TPAAUIMKA K OOIIUX HOPM SI3BIKa (€CTECTBEHHOTO M XMMHUYECKOT0);

CTPEMIICHHSI TOBOPHUTD, HCIIONB3YsI H3ydaeMble XUMHICCKHE TEPMHUHBI M [TOHATHS, HOMEHKIIATYPy HEOPTaHHYECKUX M OPTaHUYECKUX BEIIECTB, CHMBOJIBI, (DOPMYJIBI,
MOJICKYJISIPHBIC | HOHHBIC YPABHCHUS PEaKIIUH.

Jiis popMupoBaHUS TyXOBHOM JUYHOCTH MPEXKIEC BCEro HEOOXOIMMO Pa3BHBATh ICTETHUYCCKOEC OTHOIICHHE YENOBEKAa K JICHCTBUTEIBHOCTH, TBOPYECTBO U
COTBOPYECTBO MPH BOCIPHATHH ICTCTUUECKHX SIBICHUM, KOTOPHIMH B KypCe XUMHHU MOTYT CITYKHTh: IpUpo/a (MHUHEpPAIIBI); U3/IEIHUsI, H3TOTABIMBACMBIC YETIOBEKOM U3
PA3IMYHBIX BEIISCTB M MATEPUAIOB (FOBSIUPHBIC YKPAIICHHS, TAMATHUKA apXUTEKTYPhl M T. 1.). XHUMHS MO3BOJIIET TaKke (OPMUPOBATH MOTPEOHOCTH YEIOBEKA B
KpacoTe ¥ JACATeILHOCTH TI0 3aKOHAM KPacOThI, T. €. ACHemuuecKue yeHHocmi.

MO3UTHBHOE YYBCTBEHHO-IIEHHOCTHOE OTHOIIEHHE K. OKPYKAIOIeMy MUPY (KpacoTa, COBEPLICHCTBO M TAPMOHHS OKPYKAOIIEH TPUPO/IBI U KOCMOCA B IIEJIOM);

MPUPOJTHOMY MHpPY BEIIECTB W HUX MPEBPAIICHHH HE TOJNBKO C TOYKH 3PEHHS MOTPEOUTENs, a KaK K HCTOYHUKY IMPEKPACHOTO, TApMOHHYHOI0, KPAaCHBOTO,
MOAYMHSFONIETOCS 3aKOHOMEPHOCTSIM, IIPOIOPIIMOHATLHOTO (Ha MPUMEPE B3aUMOCBSI3U CTPOCHHS M CBOMCTB aTOMOB U BEIIECTB);

BBIMIOJIHEHUIO YUEOHBIX 3a/1a4 KaK K MPOIECCY, JOCTABISIONIEMY ICTETHYECKOE YIOBOJILCTBHE (KpacHBOE, U3AIIHOE PEIICHHE WM JOKA3aTelbCTBO, MPOCTOTA, B
OCHOBE KOTOPOI#1 JIGKUT FAPMOHHSL);

TTOHUMaHNE HEOOXOANMOCTIL.

M300paKeHUSI UCTUHBI, HAYYHBIX 3HAHWI B YyBCTBEHHOW (hopme (HAampumep, B MPOU3BEACHHAX HCKYCCTBA, MOCBSIICHHBIX HAYYHBIM OTKPBITUSAM, YUCHBIM,
BEIECTBAM U UX MPEBPAILCHUSIM);

MPHUHSITHS TPATHIECKOTO KaK JIPaMaTHIECKON (hOPMBI BRIPAKCHHS KOHMIMKTA HEMPUMUPUMBIX [TPOTUBOIOIOKHOCTEH, X CTONKHOBEHHs (HA MPUMEPE BBLIAIOIIUXCS
HAY4YHBIX OTKPBITHI, KOH(JIMKTA 4yBCTBA M JI0JIra, O0IIECTBa U JINYHOCTH, PEAIbHOCTH U HIICaa).

Takum o0Opaszom, cofepkaHHE Kypca XHMHM OCHOBHOW IIKONBI MO3BOJSIET COPMHUPOBATH y yUYAIIUXCS HE TOJBKO IMO3HABATEIbHBIC LEHHOCTH, HO W ApPYyTrHe
KOMITOHEHTHI CUCTEMBI IICHHOCTEH: TpyAa U ObITa, KOMMyHUKATHBHBIC, HDABCTBEHHBIC, JCTETHICCKUE.



CopepirxaHue nporpamMmmbl
9 K/TACC (2 4 B Hegento, Bcero 68 u, n3 HMx 4 4 — pe3epBHOe BpeMs)

BeBepeHue. O6Lan xapakTepucTMka XMuMNYeCKnX 3/IEMEHTOB U XMMUUYECKUX peakuuii. Mepuoanueckuii 3akoH n Mepuoaunueckasn
cucrtema xmmmnueckux anemeHtos [l. U. MeHgeneeBa (10 u)

XapakTepuCTHKa 3JIEMEHTA 110 ero nojoxeHuto B [lepuoandeckoit cucrteme xumuueckux snemeHToB . . MenneneeBa. CBOMCTBa OKCHUIOB, KUCIOT, OCHOBAHHUM
U COJICH B CBETE TEOPHUH AIICKTPOIUTUICCKON TUCCOIMAIIIH M OKHCIICHUS-BOCCTAHOBICHHS.

[TonsiTHe 0 IEPEXOHBIX AIIeMeHTaX. AMMOTEPHOCTh. [ eHETHUECKUH Pl IEPEXOTHOTO DIIEMEHTA.

ITepuonnuecknuii 3akon u Ileproguueckas cucrema xumudeckux anementoB 1. . Menneneesa.

XuMuueckas opraHu3alus >KMBOi 1 HEXKUBOU NpUpoabl. XUMUYECKHNA COCTaB sIpa, MAHTUM M 3éMHON KOPbl. XUMHUYECKHE DJIEMEHThI B KJIETKaX XKUBBIX OPTaHU3MOB.
Makpo- 1 MUKpPO3JIEMEHTHI.

O6o0mmenne CBEICHUH O XUMHYECKHX peakmusax. Kiaccmpukanus XUMHUYECKHX pPEaKIWi 10 PasIMYHBIM IPU3HAKAM: <HHCIO0 M COCTaB PEAarupylollnX H
00pa3yromuxcs BElIECTB», <«reruioBoi 3ddekr», «@anpaBieHHe», «WI3MEHCHHE CTEIICHEW OKWCIICHUS JJIEMEHTOB, OOpa3yIONIMX pearupyrollne BeliecTBa», «haza»,
«HUCTIONB30BAHNE KaTaIN3aTopa.

IToHsiTHE O CKOPOCTH XUMUYECKON peakiinu. DaKTOPhI, BIUSAIONINE HA CKOPOCTh XUMHUECKUX peakimid. KaTamu3aTopsl u katanu3. UHTHOUTOPBI. AHTHOKCHIAHTHI.

Demoncrpaumn. Pasnmuunsie ¢popmbr Tabaunst 1. Y. MenneneeBa. Mogenn aToMoB 3ieMeHTOB 1—310 mepromoB. Mojenb CTpOEHHUs 3eMHOTO Inapa (IomepeyHbIi
pa3pe3). 3aBHCHMOCTb CKOPOCTH XHMHYECKOH pEakiMuh OT HPUPOJbI PEarupyrolinX BemlecTB. 3aBHCUMOCTh CKOPOCTH XHMHUYECKOW pEaKkUUH OT KOHIEHTPAaIUU
pearupyouux BemecTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW pPEeaklUH OT IUIOAaJH COINPHKOCHOBEHHS PEearupylolIMX BellecTB (CKUIAIIMN Cioii»). 3aBUCHMOCTh
CKOPOCTH XMMHUYECKOW PEaKIIMU OT TEMIIEpaTyphl pearupyroNInX BelecTB. | OMOTeHHBIH 1 reTepOreHHbIN KaTtanu3bl. DepMeHTaTUBHBIN KaTtanu3. THrubuposanue.

Na6opartopHblie onbithl. 1. [TonydeHne ruapokcuaa UHKA W UCCIIEOBAHUE €ro CBOMCTB. 2. MonenupoBaHue moctpoeHus [lepuonndeckoil cHCTEMbl XUMHUYECKUX
anementoB /1. . MenneneeBa. 3.3amerenue xene3oM Meau B pacteope cyibhara memu (I1). 4. 3aBUCHMOCTH CKOPOCTH XUMHYECCKOH PEaKIUH OT IIPUPOIBI PEarkupyIOIINX
BEIIECTB Ha MpUMepe B3aMMOACUCTBUS KUCJIOT C METAUIaMU. S. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peaklUMd OT KOHLEHTPAlUH pearupyrollux BELIEeCTB Ha IpuUMepe
B3aMMOJICHCTBHS IIMHKA C COJSTHOW KUCIOTOW Pa3MHYHON KOHIIEHTpANUu. 6.3aBUCHMOCTh CKOPOCTH XUMHYECKOHN PEakIMy OT IUIOMIAH COIPHKOCHOBEHHS PEarupyonmx
BEMIECTB. /. MOIEIMPOBAHUE «KHUIISIIETO CIOs». 8.3aBHCUMOCTh CKOPOCTH XHUMHUYECKON PEaKIUH OT TEMIEPATyphl PEarupyIONINX BEIIECTB HA IPUMEPE B3aHMOICHCTBUS
okcuza meau (II) ¢ pacTBOpoM cepHO# KHCIOTHI pasnu4HON Temreparypbl. 9. PasnokeHue mepokcuaa Boaopoaa ¢ momortibio okcuaa mapranna (IV) u karamassr. 10.
OO0Hapy)KeHHe KaTaina3bl B HEKOTOPBIX MHIIEBBIX NMpoaykTax. 11. MHrubupoBanue B3anMOCHCTBISI KUCIIOT C METANIAMH YPOTPOITUHOM.

Tema 1. Metannbi (14 )

[Tonoxenune metamnoB B Ilepnoanueckoit cucrteme xumuueckux siaemeHToB J[. V. MenneneeBa. Meramumnueckass KpUCTAJUIMUECKAsT PEUIETKA U METaJUTMYECcKast
XUMHYECKas CBs3b. O0mue ¢puszndeckue cBoicTBa MetaiuioB. CIlaBbl, UX CBOWCTBA M 3HAYCHHE. XMMHUYECKHE CBOWCTBA METAJUIOB KaK BOCCTAHOBHUTEIIEH, a TaK)KE B CBETE
UX TIOJOXKEHHS B DJICKTPOXUMHUIECKOM PSAY HaNpsDKeHUH MeTaiioB. Kopposus MetayuioB u criocodsr 60pe0b! ¢ Hell. Metamtsl B mpupozae. O0mue croco0b! HX MOTyIeHHS.

OO0mas XapakTepuCTHKA IIEJOYHBIX MeTa/LuIoB. Metaiuibl B npupone. O0mme crocoOsl ux nonydenus. CtpoeHue atoMoB. lllenouynHple MeTamibl — MPOCThIC
BelllecTBa. BaxkHellne cOeAMHEHUs IEIOYHBIX METAJUIOB — OKCHJIbI, THAPOKCHBI U CONMH (XJIOpUAbI, KapOOHaThl, Cyib(daThl, HATPATHI), KX CBONCTBA U MPUMEHEHHE B
HapOIHOM Xxo3stiicTBe. KanuitHeie ynoOpeHus.

OO0mas xapakTepucTHKA 3JIeMEeHTOB IJjaBHoil nmoarpynns! || rpynnsl. Ctpoenue aromoB. LllenoyHo3eMenbHbIE METaUIbI — MPOCTHIE BelleCTBa. BaxkHel1ne

COCAMHCHU IICIIOYHO3EMEIIbHBIX MECTAJJIOB — OKCHUbI, TUAPOKCHUAbBI U COJIN (X.]'IOpI/IL[BI, Kap6OHaTBI, HUTPATHI, Cy.]'lB(baTBI, (l)OC(l)aTI)I), HUX CBOMCTBa U NPpUMCHCHUE B
HapOJHOM XO35HCTBE.
AJIIOMUHHIA. CTpOCHI/Ie aToMma, (l)I/I3I/I‘IeCKI/Ie U XMMHYECKHE CBOMCTBA IpoCTOro BEHICCTBA. COCI[I/IHCHI/IFI AJIFIOMHMHHA — OKCHJ U TUA- POKCHMI, HUX aM(l)OTepHLIﬁ

XapaKkTep. Baxueiiiye coau aqroMUHUS. HpI/IMeHeHI/Ie QJIFOMUHMS U €70 COSIMHEHUM.



JKeneso. CtpoeHue aTomMa, YU3HIECKHE 1 XHMIYECKHe CBOHCTBA IPOCTOro BeecTsa. I enernueckue pspl FE+ u Fe+. Baxueiimme conn sxkelesa. 3HaueHue Kenesa
U €r0 COCAUHEHHI TS IPUPOJIBI K HAPOJHOTO XO3SAHCTRA.

Oemoncrpaumn. OOpasiibl METOYHBIX U MIETOYHO3eMENTbHBIX MeTaIoB. OOpasisl ciuiaBoB. B3aumoeiicTBre HATPHs, TUTHS U KaJblust ¢ BOJOU. B3aumoneiicTere
HATPUS U MarHusi ¢ KUCIOPOIoM. B3aumoeiicTBre MeTaiuioB ¢ Hemertauiamu. [lonydenue rumpokcu- 108 xkesesa (1) u (111).

Na6opartopHbie onbiThl. 12. B3anmoeiicTBre pacTBOpOB KUCIOT U cojel ¢ Metauiamu. 13. O3HakomileHHe ¢ pyaamu xene3a. 14. OkpamuBaHue IJIAMEHH COJISIMU
HIENOYHBIX MeTa/uIoB. 15. B3aumopeiicteue kanbiums ¢ Bogoi. 16.TToayueHne ruqpoKcuia Kaablus U UCCieaoBaHue ero cBoiict. 17.TlonyueHne ruipoKCuia aTFOMUHUS
U MCcClleoBaHue ero cBoicTB. 18.BzauMoneiicTBue xenesa ¢ consiHoi kuciaoToi. 19.[Tonyuenne ruapoxcumos xenesa (1) u (11l) u u3ydenune ux cBOHCTB.

Tema 2. NpakTukym 1. CBoACTBa MeTa/IZIOB U UX COeANHEHNM (2 u)

1. Pemrenne OKCIICPUMCEHTAJIbHBIX 3a/la4d Ha PACIIO3HABAHUE U MMOJTYYCHUC COEJIMHEHUI METaJIJIOB.

Tema 3. Hemetannbi (25 u)

OO0miasi XapaKTepUCTHKa HEMETAJUIOB: mojoxkeHue B [lepuoamyeckoit cucreme xumudeckux snaeMeHtoB J|. M. MenneneeBa, 0COOCHHOCTH CTPOCHHS aTOMOB,
snekTpooTpunaTenbHocTh (D0) kak Mepa «HemeTammaHocTi», psag J0. Kpucramimdyeckoe CTpOEHHE HEMETAUIOB — MPOCTBIX BelecTB. Atorponus. Duznueckue
CBOWCTBa HEMETAIUIOB. OTHOCHTEIFHOCTD HOHATUH «METAJUT» U «HEMETaJlD».

Bonopona. [Tonoxenne Bomopoaa B [lepuonnueckoit cucteme xumuaeckux saemeHToB J[. . Menneneea. Ctpoenne aroma u MOJIeKyibl. DU3NYECKUE U XUMUYECKUE
CBOWCTBA BOJIOPOAA, €TO TONMyYCHHE U IPUMECHEHHE.

Bona. Ctpoerne Monekynbl. Bogoponnas xumudeckas cBsizb. Ou3nueckue CBOWCTBA BOJbI. AHOMAaIUK CBOWCTB BOABI. ['unpoduibable u rupodoOHbIe BelecTBa.
Xumudeckrue cBoiicTBa Bojabl. KpyroBopoT Bombl B mpupojae. Bomoounctka. Asparus Bonbl. beiToBbie (GuinbTphl. MuHepaibHbie BOAbI. JucTHiUTMpOBaHHAs BoOJa, €€
MOJy4eHHNE U IPIMEHEHHE.

Ob6masi xapakTepucTHKa rajorenoB. CtpoeHue atoMoB. [IpocThie BelecTBa 1 OCHOBHBIE COSTUHEHUS TAIOTCHOB, UX CBOWCTBA. KpaTkue cBeneHus o xiope, Opome,
¢dTope u none. I[lpuMeHeHHE TaIOreHOB M UX COSTUHEHUI B HAPOJHOM XO35HCTBE.

Cepa. CtpoeHue aToMa, auIOTPOIHs, CBOWCTBA U mpuMeHeHne pombuueckoit cepsl. Okeuapt cepsl (IV) u (VI), ux monydenue, cBoiicTBa u npumenerue. CepHast
KHCJIOTA ¥ €€ COJH, UX IIPUMEHCHUE B HAPOTHOM X031CTBE. [IpON3BOICTBO CEPHON KUCIOTHI.

Azot. CTpoeHHE aToMa W MOJEKYIbI, CBOHCTBA IPOCTOTO BElIeCTBA. AMMHUAK, CTPOCHUE, CBOMCTBA, MONy4YeHUEe W npuMeHeHue. COomu aMMOHWMS, MX CBOMCTBA W
npumenenue. Oxkcunsl azota () u (IV). A3orHas kucioTa, ee CBOMCTBA W MpuUMeHEeHHe. HUTpaThl M HUTPHUTHI, NpoOJieMa MX COAEPXKAHHS B CEIBCKOXO3SHCTBEHHON
MPOIYKINU. A30THBIC YIOOpEHUS.

®ocdop. CtpoeHre aToma, aJUTOTPOIHs, CBONCTBA Oeoro u kpacHoro ¢ocdopa, ux npumenenue. OcHoBHbIe coenuHeHus: okcun docdopa (V) u oprodochopHas
kucinora, pocdarel. DochopHbie y10OpeHUSI.

VYraepoa. CtpoeHue atoma, autoTponusi, cBoiictea momudukanuii, npumenerne. Oxeuapt yriepoaa (1) u (IV), ux cBoiictBa u npumenenue. KapboHaTsl: KaabluT,
coJia, OTAIll, UX 3HAYCHHE B MPUPOJIC U KHI3HU YCIOBEKA.

Kpemunii. CtpoeHre aToMa, KPUCTAUIMYECKUI KPeMHHUH, ero cBolictsa u npumeHenue. Okcun kpemuus (IV), ero npuposusie pazHoBuaHOCTH. CUITUKATHI. 3HAYECHHE
COCIMHEHHUY KPEMHHS B )KUBON M HEXKUBOH mpupoze. [[oHITHe 0 CHIIMKATHOH MPOMBIIUICHHOCTH.

Demonctpauymn. O0Opa3ubl TaIOTCHOB — MPOCTHIX BEIECTB. B3anMmoaelcTBHE TajoreHOB ¢ HATpPHEM, C allOMUHHEM. BriTecHeHme Xjopom Opoma WM WOAa U3
pacTBOpOB HX cojeil. B3anMmojeicTBrie cephl ¢ METallaMH, BOJIOPOJOM U KHCIOpOIoM. B3anmoselicTBre KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI ¢ Mebto. [lornomenne
yIJIeM PacTBOPEHHBIX BEIIECTB WIHM ra3oB. BoccraHoBieHnue mMeau u3 ee okcuaa yriaem. OOpasibl IpupoIHBIX COSAMHEHUH XJopa, cepsl, pocdopa, yriepoaa, KpeMHHUS.
OO0pa3ibl BAKHEUINX I HAPOTHOTO X03AHUCTBA CYNb()aToB, HUTPATOB, KapOoHATOB, (hocdaTtoB. OOpa3ibl cTEKIa, KEPAMHUKH, IIEMECHTA.

Na6oparophbie onbitel. 20. [Tonydenue u pacrnosznaBanue Bogopoaa. 21. McciaenoBanrue moBepXHOCTHOTO HATSHKEHHUS BOIbI. 22. PacTBopeHue mepMaHraHara Kaiuus
WJIM METHOTO Kymopoca B Boge. 23.I'uaparanus obe3BokeHHoro cyiabdara meau (11). 24. I3rotoBiieHne rurcoBoro ormnevarka. 25. O3HaKOMIIEHHE € KOJUICKIIMEH OBITOBBIX
¢unpTpoB. 26. O3HAKOMIIEHHE C COCTABOM MUHEpPAIbHOW BOJbI. 27. KadecTBeHHas peakiids Ha rajnoreHuA-woHbl. 28. [lomydeHue u pacno3HaBaHue Kuciopoaa. 29.



Tlopenue cepbl Ha Bo3nyxe u B kucinopoje. 30. CpoiictBa pa3baBiieHHO# cepHOil kucnmotel. 31. M3ydenue cBoiictB ammuaka. 32. PacnioznaBanue cosieid ammoHus. 33.
CoiicTBa pa30aBICHHON a30THON KUCIOTHL. 34. B3anMojelicTBre KOHIIEHTPHUPOBAHHOM a30THOM KHCIOTHI ¢ Meabio. 35.Topenue gocdopa Ha Bo3ayxe U B Kucmopoze. 36.
PacnoznaBanue ¢ocdaros. 37.Topenne yris B kuciopose. 38.I1lonyueHne yroiapHOM KHCIOTH U u3ydeHue ee cBorcTB. 39.1lepexon kapOooHaToB B ruppokapooHatsl. 40.
Paznoxenue rugpokapbonata Hatpus. 41.IlomydeHne KpeMHEBOW KUCIOTHI M U3yYCHUE €€ CBOMCTB.

Tema 4. MNpakTnkym 2. CBOMCTBa COeAUHEHMI HEMETaNNOB (3 v)

1. PenreHue sKCIepUMEHTAIBHBIX 33/1a4 10 TeMe «lloarpyrma rajoreHoB». 2. PeleHue sKcrepuMeHTalIbHBIX 3a1a4 10 TeMe «[loarpyrmna kuciopoaa»..3.
[Tomydyenue, coOupanne U pacIo3HaBaHUE TA30B.
Tema 5. O606weHne 3HAHMA MO XMMMUU 3a KYpPC OCHOBHOW wWKonbl. MoarotoBka K rocyaapcTBEHHOW WMTOroBOWM
arrectauum (FTMA)(10 u)

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrtema xumudeckux snemeHToB [[. . MenneneeBa. dusuveckuii CMBICHT MOPSIKOBOIO HOMEpA 3JIEMEHTa, HOMEPOB
MepHOIa ¥ TPYIIbl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB AJIEMEHTOB M MX COCJAMHEHHUH B MEpUOJIaX U TPYIIaX B CBETE MPEACTABICHUNH O CTPOSHUHM aTOMOB JJICMEHTOB.
3HaueHe NMePUOINIESCKOTO 3aKOHA.

Buapl xuMuueckux CBSI3€H U THUIBI KPUCTAIUIMYECKUX PEIIeTOK. B3auMOCBSI3b CTPOEHUS U CBOMCTB BEILIECTB.

Knaccubukanms XUMHYECKUX PEAKIHA MO Pa3IMYHBIM IpPU3HAKaM (YMCI0 M COCTaB PEArnpyromUX M 00pa3yrONMXCs BEIIESCTB; HAJIMYKE I'PAHMILI pasiena (as;
Term1oBoil 3pdeKT; n3MeHeHne CTereHed OKUCIEHHS aTOMOB; MCIIOJb30BaHME KaTaM3aTopa, HalpaBiieHre mpoTekanusn). CKOPOCTh XUMHYECKHX PEaKIHii ¥ (aKTOpHl,
BIUstOIIME Ha Hee. OOPaTUMOCTh XUMHUECKUX PEAaKIIMIA U CITOCOOBI CMEIICHHUS XMMUYIECKOT'O PABHOBECHS.

IIpocThle U CIOXKHBIE BellecTBa. MeTaulbl i HEMETAJUIb. | eHETHUECKHE PsIbl MeTallla, HEMETAIa M IepexoaHoro Meramia. OKCHIBI ¥ THAPOKCHIABI (OCHOBAaHUS,
KHCJIOTHI, aM(OTepHbIE THAPOKCH/IBI), cold. MIX cocTaB, KiaccuuKaiys U 00IIre XUMUIECKHE CBOMCTBA B CBETE TEOPHH DIEKTPOIMTHUECKON TUCCOLMALHH.



[peamernbie pe3yasTaThl 9 Kiace

Beenenune. O0mas
XapaKTePUCTHKA
XUMHUYCCKHUX 3JIEMECHTOB
Y XUMHUYECKHUX PEaKIIUH.
Ilepuoanueckuii 3aKoH 1
Ilepuonuueckas cucrema
XHMHYECKHUX DJICMEHTOB
1. . Menneneesa (104)

VYuamuiicsa JOJKEH ymems:

HCIOIb30BaTh IIPU XapaKTEPUCTUKE IPEBPALICHUN BEIIECTB IOHATHUA. <XHMHUYECKAs PEAKLMA», PEAKLUUM COCOUHEHUS», <PEaKLHU
Pa3NOKEHHS», «PEaKIUH OOMEHa», «PeaKkIMH 3aMENICHHS», PeaKkINH HeHTpaIn3alun», ©K30TEPMUYECKHE PEaKLIUN», <OHI0TepPMHUYECKUE
peakmum», <00paTUMBIE PEaKIUU», <«HEOOPAaTHMbIE DPEaKIUM», <OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIMN», <TOMOTEHHBIC PEaKIHM»,
«TeTepPOTE€HHBIE PEAKLIUI, <KATATNTHIECKHE PEAKIIUN», HEKATATUTHIECKUE PEAKIINI», «TeIUI0BOH 3 (EKT XMMIUIECKOH PeaKIumu», <CKOPOCTh
XUMHAYECKOH PEaKIII», «KaTaln3aTop»,

XapaKTepH30BaTh XMMUUECKUE JIEMEHTHl 1—3T0 IepruoaoB 1o ux mnonaoxeHuto B [leprnoandeckoil cucteme xumudeckux snementos Jl. 1.
MeHnzeneesa: XMMUYECKUI 3HAK, HOPSIKOBBI HOMEp, NIEPHUO, TPYIIA, HOATPYIIA, OTHOCUTENbHAs aTOMHAas Macca, CTpoeHHe aToMa (3apsin
AApa, YUCIO TPOTOHOB M HEHTPOHOB B szpe, OOIIEe YHCIIO IJIEKTPOHOB, PACIpPEAENCHHE JIEKTPOHOB IO AIEKTPOHHBIM CIIOSM, NPOCTOE
BEIIECTBO, (hOpMyJia, HA3BAHHUE U THII BBICIIETO OKCUJIA U THAPOKCHUA, JIETYYero BOJOPOIHOTO COSIMHEHHMS (Il HEMETAJLIOB));

XapaKTepH30BaTh OOIINE XUMHIECKHE CBOMCTBA aM()OTEPHBIX OKCUIOB U THAPOKCHIOB,;

MPUBOANUTH IPHMEPBI PEAKLINH, TOATBEPK JAIOMINX XUMUIECKHE CBONCTBA aM()OTEPHBIX OKCHJIOB M THAPOKCHIIOB,;

JIaBaTh XapaKTEPUCTUKY XMMHUYECKHX PEAKLHUH 110 YUCIY U COCTaBYy MCXOIHBIX BEINECTB U MPOLYKTOB PEAKIMHU; TEIIOBOMY d(deKTy;
HaNPAaBICHUIO NPOTEKAHUS PEaKLUM; U3MEHEHHIO CTEIIECHEH OKUCIEHMs DJIEMEHTOB; arperaTHOMY COCTOSHHMIO UCXOAHBIX BEILIECTB; yYaCTHIO
KaTaJn3aropa,

OOBSCHSITH U MPUBOJUTH MPHUMEPHI BIUSHUSA HEKOTOPHIX (akTopoB (MPUPOJA PEarupyrOLINX BELIECTB, KOHLEHTPALMS BELICCTB, JaBICHUE,
TeMIIepaTypa, KaTalu3aTop, HOBEPXHOCTh CONMPHUKOCHOBEHHS PEaruPYIOLIMX BEIIECTB) HA CKOPOCTh XUMHYCCKHUX PEAKLIHH;

HaOJIOJaTh M ONMCHIBATH YPABHEHHS PEaKIMil MKy BELICCTBAMHU C HOMOLIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POTHOrO) SI3bIKA H SI3bIKa
XUMUUY;

MIPOBOJIUTH ONBITHI, TIOATBEPKIAIONINE XUMUUECKHE CBOUCTBA aM(OTEPHBIX OKCHIOB U THIPOKCHIOB; 3aBUCHMOCTh CKOPOCTH XUMUYECKOI
peaKkuuu OT pPa3NuyYHbIX (AaKTOpoB (MPUPOAA PEArHpyIOIIMX BELICCTB, KOHLECHTPALMS BELICCTB, JAABJCHHE, TEMIEPaTypa, KaTalu3aTtop,
HOBEPXHOCTh CONMPHUKOCHOBEHHS PEaruPYIOLINX BEIIECTB).

Tema 1. Metamnst (14 4)

VYuamuiica JOKEH ymems:

WCIIOJIB30BaTh MPHU XapaKTEPUCTUKE METAIOB U MX COCIUHEHUHN TMOHATHUS. «METAJUIBI», <Qsii aKTUBHOCTU METAJUIOB», WIIEJIOYHBIE Me-
TaJUIBI», CIEI0YHO3EMETbHBIC METAILIBI», HCIIOIL30BATh UX MPHU XapaKTEPUCTUKE METAJIIOB;

aBaTh XapaKTEPUCTUKY XHUMUYECKHX DIIEMEHTOB-META/UIOB (IIETOYHBIX META/UIOB, MAarHus, KaJblHs, aJIOMHHUS, XKejae3a) 10 WX
noJjokeHuro B [leproauueckoi cucteMe xumudeckux 3aeMeHToB J[. M. MenaeneeBa (XuMu4ecKuil 3HaK, MOPSIIKOBBIH HOMEp, IEPHOI, TPYIINA,
MOJTPYIINa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOSHHE atoMa (3apsi sapa, YKCiIo MPOTOHOB M HEHTPOHOB B sape, OOIIee YUCII0 3JIEKTPOHOB,
pacnpeneeHrue 3JIEKTPOHOB 10 JIEKTPOHHBIM CJIOSIM), TIPOCTOE BELIECTBO, POpMYJia, Ha3BaHWE U TUII BHICIIETO OKCHIA U THIPOKCHIA);

Ha3bIBaTh COCTUHEHUS METAJUIOB M COCTABIIATh UX (DOPMYJIBI 1T0 HA3BAHHUIO;

XapaKkTepU30BaTh CTPOSHHE, 00IIHe HPU3NIECKHE U XUMHUUECKHUE CBOMCTBA ITPOCTHIX BEUIECTB-METAILIOB,;

OOBSICHATh 3aBUCUMOCTh CBOWCTB (HJIM MPEJICKa3bIBaTh CBOMCTBA) XMMHUUYCCKUX 3JIEMEHTOB-METAIIOB (PaJnyC, METAJUTHYECKUE CBOMCTBA
3JIEMEHTOB, OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIC CBOMCTBA 3JEMEHTOB) M 00pa3yeMbIX HMH COEIMHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA
BBICIIMX OKCHJIOB M THIAPOKCHIOB, OKHCIHTEIBHO-BOCCTAHOBHTEILHBIE CBOMCTBA) OT IOJOKEHHS B IIepHOJMYECKON CHCTEME XHMHYECKHMX
sneMeHnToB J[. . MeHneneena;

OIMUCHIBATH OOIIFe XUMHUYECKHIE CBOUCTBA METAIIJIOB C MMOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH POJIHOTO) A3bIKA H SI3bIKA XUMHUU,;

COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHHUS PEaklHii, XapaKTEepU3YIOLIMX XHUMHUYECKHE CBOWCTBA METAJUIOB UM WX COEAMHEHUH, a TaKKe
AJIEKTPOHHBIE YPABHEHUS MPOIECCOB OKHCICHHUS-BOCCTAHOBIICHUS; YPABHEHUS AJIEKTPOIUTUYECKOMN JAUCCOIUAINHN; MOJIEKYJISIPHBIE, TIOHBIE U
COKpaIlleHHbIE MOHHBIE YPABHEHHsI PEAKIIMIA C YJACTHEM DJIEKTPOJIUTOB,




YCTaHABIUBAaTh NPUUYMHHO-CIEACTBEHHBIE CBSA3U MEXIY CTPOCHMEM aTOMa, XUMHUYECKOH CBSI3bIO, THUIIOM KPUCTAJUIMYECKOW DPELIETKU
METaJUIOB ¥ UX COCAMHCHUH, UX O0IUMH (U3UIECKIMU H XUMUYECKIMHU CBOHCTBAMH;

ONMCHIBATh XMMHUYECKHE CBOMCTBA WIEJTOYHBIX M LIEIOYHO3EMEJIbHBIX METaJIOB, a TaKXKe AJIIOMHUHUS U JKejle3a U UX COCJUHEHUH ¢
MOMOIIBI0 ECTECTBEHHOTO (PYCCKOI'0 MIIM POJIHOIO) SI3bIKA U S3bIKA XUMUH;

BBINIONTHATH, HAOJIONATh M ONHCHIBATH XWMHUYCCKHH SKCIEPUMEHT II0 PACHO3HABAHMIO BAXHEHIINX KAaTHOHOB METAJUIOB, THIPOKCHI-
HOHOB,

JKCIIEPUMEHTAIILHO UCCIIEA0BAaTh CBOMCTBA METAJIIOB M UX COEAMHEHUH, PEIaTh IKCIIEPUMEHTANIbHBIE 3a/1a41 110 TeMe «MeTalbl»,

OIUCHIBATh XUMHYECKHUI IKCIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH POJHOr0) S3bIKA U S3bIKA XUMUH;

MIPOBOIMTE PACUETHI [0 XUMHYECKIM (POPMYJIaM U YpaBHEHUSM PEaKIUH, MPOTEKAIOIINX C YIaCTUEM METAJUIOB U X COCIMHEHHH.

Tema 2. [Ipaktuxym 1.
CBoiicTBa METAJNIOB B UX
coenvHeHwmi (2 1)

VYyammmiicst TOMKEH ymems.

obparaThcs ¢ J1adopaTopHbIM 000pYIOBaHHEM U HAarpeBaTebHBIMU PUOOPAMU B COOTBETCTBUY C TIPABUIIAMU TEXHUKH 0€30TIaCHOCTHY,
HAOJFOIaTh 338 CBOMCTBAMH METAJIOB M UX COCAMHCHUHN W SBICHUSIMU, IPOUCXOSIINMHU C HIMU,

OIMUCHIBATH XUMHYECKHUI IKCIIEPUMEHT C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HIIH POJTHOTO) SI3bIKA U A3bIKA XUMHUH,

JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM MIPOBEACHHOTO AKCIIEPUMEHTA.

Tema 3. Hemeraiisl
(254)

VYyamuiicsa JOKEH ymems:

WCIIOJIH30BaTh MPU XaPAKTEPUCTUKE METAILUIOB M UX COCAUHECHUN TIOHATHUS: «HEMETAJUIbDY, «CaJOTEHBI», <QIUIOTPOITHBIC BUIOU3MEHEHHSI,
<OKECTKOCTh BOJIBI», <BPEMEHHAs! )KECTKOCTh BOJIBI», QIOCTOSHHAS KECTKOCTh BOJBI», <O0IIast )KECTKOCTh BOJBI;

JIABaTh XAPAKTEPUCTHKY XUMHYECKHX 3JIEMEHTOB-HEMETAIUIOB (BOAOPOJA, rajJoreHOB, KUCIOpOJa, Cephl, a30ta, (ocdopa, yriepoaa,
KpPEMHHUS) I10 MX IOJIOKEHHIO B [TeprHoanyeckoil cucreMe XuMudeckux 3aeMeHToB J[. Y. MeHaeneeBa (XUMHYECKHI 3HAK, TIOPSAIKOBBIA HOMED,
nepuoji, TPpyImna, MOArpyIina, OTHOCHTENIbHAS aTOMHAsh Macca, CTPOEHHE aToma (3apsl sjpa, YKCIO MPOTOHOB U HEUTPOHOB B sjpe, obiiee
YHCJIO 3JIEKTPOHOB, PACIPEACICHUE dJICKTPOHOB 10 JIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (OPMyJia, HA3BAaHWE W THII BBICIIETO OKCHIA U
THIPOKCHIA, GOPMYJIa M XapaKTep JIETYUEro BOAOPOIHOTO COCTHHEHUS);

Ha3bIBaTh COCIMHEHHS HEMETAINIOB M COCTABIIATh UX (DOPMYJIbI IO HA3BaHUIO;

XapaKTepHU30BaTh CTpOSHUE, 00IIHe (PU3NISCKIEe U XUMUIECKHAE CBOMCTBA MPOCTHIX BEIECTB-HEMETAIUIOB,;

OOBSICHATh 3aBUCHMOCTH CBOWCTB (MJIM IPEICKa3bIBATh CBOWMCTBA) XMMUYECKHX DJIEMEHTOB-HEMETAUIOB (paanyc, HEMETaUTMYECKHUE
CBOWCTBA JJIEMEHTOB, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA 3JEMEHTOB) M 00pa3yeMbIX HMMH coOequHEHHU (KHCIOTHO-OCHOBHBIE
CBOMCTBA BBICIINX OKCHJIOB U THIPOKCHUJIOB, JIETYYHX BOJAOPOIHBIX COCAUHEHHI, OKUCIUTEIHHO-BOCCTAHOBUTEBHBIC CBOWCTBA) OT MOJIOKCHUSI
B Ilepuoauueckoit cucteme xumudeckux snemeHToB . V1. Menneneena,

OIUCHIBATH OOIIHe XUMUYECKHIE CBOWCTBA HEMETAIUIOB C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIH POJHOTO) SI3bIKA U A3bIKA X MU,

COCTaBJISITh MOJIEKYJISIPHBIE YpaBHEHHS peaKlil, XapaKTepU3yIOIIUX XWMHUYECKHE CBOHCTBA HEMETAJIOB M UX COEAMHEHWH, a TaKxke
3JIEKTPOHHBIE YPaBHEHUS MPOLIECCOB OKUCIECHUS-BOCCTAHOBIICHHUS; YPABHEHUS AJIEKTPOJIMTHUECKON AMCCOLMALMN; MOJIEKYJISIPHBIE, TIOJHBIE U
COKpAILIEHHbIE HOHHBIE YPaBHEHHSI PEAKIIUIA C y4aCTHEM 3JIEKTPOJIUTOB,;

YCTaHaBJIMBATh MPUUYMHHO-CJIEJACTBEHHBIE CBS3M MEXIy CTPOCHHEM aToMa, XUMHYECKOW CBSI3bIO, THUIIOM KPHUCTAJUTMUECKOW PEIIEeTKH
HEMETAJUIOB M UX COCTMHEHHH, MX OOINMU (PU3NYIESCKUMU U XUMUISCKUMH CBOMCTBAMU;

OTIMCHIBATh XUMHUYECKHE CBOMCTBA BOJOPO/Ia, TAIOTEHOB, KUCIOPOa, Cephl, a30Ta, pocdopa, rpaduta, anmasa, KpeMHHS U UX COCTUHCHUN
C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH POIHOTIO) SI3bIKA M S3bIKA XMMHH;

OTIMCHIBATh CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJIBI U BBIITOJIHATH COOTBETCTBYIOITUI UM XUMUYECKUN IKCTICPUMEHT;

BBITIOJIHSTh, HA0IOJaTh M ONMUCHIBATh XUMHUYECKUH SKCIIEPUMEHT IO pacliO3HABaHUIO HOHOB BOJIOPOJAa U aMMOHHUS, CyabdaT-, KapOoHaT-,
cwmkart-, pocdar-, XjIopua-, OpOMHUI-, UOTUI-HOHOB;

SKCIIEPUMEHTAJILHO MCCIEA0BATh CBOMCTBA METAJNIOB U X COCIMHEHHUH, PEIIaTh SKCIICPUMEHTAIBHBIC 3a/1a4H 110 TeMe «HeMeTamisi»;




OIHUCHIBATh XUMHYECKHUI IKCIIEPUMEHT C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HIIM POJHOr0) S3bIKA H S3bIKA XUMHH;
MIPOBOIMTE PacUeThl 0 XUMHUYECKUM (OpPMYJIaM U YPaBHEHUSIM PeaKLnii, MPOTEKAIOIIUX C yYaCTHEM HEMETAJUIOB U MX COCIHMHEHHH.

Tema 4. IIpaktukym 2.
CBoiicTBa coeAMHEHU
HeMeTayuioB (3 1)

VYuamuiicsa JOJKEH ymems:

obpararscst ¢ 1a00paTOpHBIM 000PYAOBAaHHEM H HarpeBaTeIbHBIMU IPHOOPAMH B COOTBETCTBHH C NIPAaBUJIaMU TEXHUKU O€30I1aCHOCTH;
HaOJII0AaTh 3a CBOMCTBAMH HEMETAIUIOB M UX COCAMHEHUH U SBICHUAMH, IPOUCXOISIIIMH C HUMH,

OIMCHIBATH XUMUYECKUH SKCIIEPUMEHT C IIOMOLIBIO €CTECTBEHHOI'O (PYCCKOTIO MIIM POIHOIO) SI3bIKA U SI3bIKA XHMHUH;

JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEJEHHOIO SKCIIEPUMEHTA.

Tema 5. O0o0mEeHNe
BHAHUI MO XUMUH 32 KypC
OCHOBHOM IIIKOJIBI.
I[loaroroska K
rOCyIapCTBEHHOMN
MTOTOBOM aTTECTAIlUH
(TA)

104)

Yyamuiicst JOJDKEH:

3HAMb U NOHUMAMb. OCHOBHBIC HUCTOPUYECKUE COOBITHS, CBA3aHHBIC C Pa3BUTHEM XUMHUH M OOIIECTBA; JOCTIKCHHS B 00JIaCTH XUMUU |
KyJbTYpHBIC Tpagunuu (B YaCTHOCTH, HAyYHBIC TPAAWIIMH) CBOCH CTpaHbI, OOMIEMUPOBBIE NOCTIKCHHS B O0JACTH XMMHH, OCHOBHBIE
MPHUHIUIIBI U TIPaBUJIa OTHOIICHHUS K IIPUPOJIE; OCHOBBI 3J0POBOTO 00pa3a KU3HHU U 37J0pOBbeCOEPETAIONINX TEXHOJIOTHIA; paBuiia OBECHHS B
YpPE3BBIYAMHBIX CHUTYAIUsIX, CBA3aHHBIX C BO3ACHCTBHEM pA3IMYHBIX BEIIECTB, OCHOBHBIC MpaBa M OOSM3aHHOCTH IpakaaHuHa (B TOM dYHCIIe
YYaIlerocs), CBA3aHHbIC C JTMYHOCTHBIM, MPO(PECCHOHATBHBIM U KM3HEHHBIM CaMOOIPEACICHUEM; COIMATBHYIO 3HAYUMOCTD M COJCPIKAHKE
npodeccuid, CBA3aHHBIX ¢ XUMHUEH;

UCNBHIMbI8AMd. YYBCTBO TOPIOCTU 32 POCCHUICKYI0O XMMHUYECKYI0 HAayKy M yBa)KEHHE K HUCTOPHM €€ Pa3BUTHs; YBaXEHHE WU IMPHUHITHE
JOCTH)KEHUN XMMHHU B MHpE; JH000Bb K IPHPOJIE; YBAXKECHHE K OKPYKAIOIUM (yJallUMCsI, YIUTEIISAM, POAUTEISIM U JIp.) — YMETh CIIyLIaTh U
CIIBIIATh TApTHEPa, MPU3HABATh MPABO KaXKJOr0 HA COOCTBEHHOE MHEHUE, IPUHUMATh PEIICHHUs ¢ YIETOM IO3ULMI BCEX YYaCTHUKOB; YYBCTBO
MPEKPACHOI0 M ACTETUYECKUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHMPOM BEIIECTB M MX NPEBpalleHHii; caMOyBakeHHE W SMOLIMOHAIBHO-
[OJIOKUTENIFHOE OTHOIIIECHUE K ce0e;

NPU3HA6amMs. UCHHOCTh 370pPOBbs (CBOETO W JIPYrHX JHOJCH); HEOOXOAUMOCTh CAMOBBIPAKEHHUS, CAMOPEATHU3AIUH, COHUAIBHOTO MPH-
3HAHHS,

0C03HAB8aMb. TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSTEIBHBIM IMOCTYIKAM M JCHCTBUSAM, OTBETCTBEHHOCTH 3a HMX PE3YJIbTAThI;
FOTOBHOCTH (MJTH HETOTOBHOCTB) OTKPBITO BBIPAXKATh M OTCTAWBATH CBOIO MO3UIIHIO W KPUTHYHO OTHOCUTHCS K CBOMM IMOCTYIIKAM;

nposGNAMb. IKOJIOTHUECKOE CO3HaHUE; JOOPOXKeIaTeIbHOCTh, JOBEPHE M BHUMATEIHHOCTh K JIFOSM, TOTOBHOCTh K COTPYAHHYECTBY U
Jpyx0e, OKa3aHUIO TIOMOIIIK TeM, KTO B Hell HyxaeTcs; 0000IICHHBIH, yCTOWYMBBIA U H30UpATENbHBIN MMO3HABATEILHBIH HHTEPEC, HMHULIUATHBY
U JII0003HATENIEHOCTh B M3YYCHHWH MHpPA BEIIECTB M PEaKIMi; IeJICYCTPEMIICHHOCTh M HACTOMYMBOCTD B JIOCTHIKCHUH IIEJICH, TOTOBHOCTh K
MPEOJOJICHUIO TPYAHOCTEH; YOSKICHHOCTh B BO3MOXHOCTH TO3HAHUS IPUPOJBI, HEOOXOIUMOCTA Pa3yMHOTO HUCIIOJIB30BAHUS TOCTIDKCHUN
HAYKU M TEXHOJIOTUH /ISl pa3BUTHS OOILECTBA,;

YMETbH. yCTaHABIMBATH CBSI3b MEXKIY IIEIbI0 H3YUCHHS XUMHUH UTEM, [UIS Y€r0 OHA OCYIIECTBIIACTCS (MOTHBAMM); BBITIOIHATh KOPPUTHPYIOIILYIO
CaMOOIICHKY, 3aKJIFOYAIONIYIOCS B KOHTPOJIE 32 MPOIIECCOM M3YYCHHUSI XUMUU ¥ BHECEHUH HEOOXOMMbIX KOPPEKTUBOB, COOTBETCTBYIOIIMX
JTanaM ¥ crocodaM M3ydeHHs Kypca XHUMUH; BBIOTHATH PETPOCIEKTHBHYIO CAMOOICHKY, 3aKIIIOYAIONIYIOCs B OIICHKE IPOIIecca U pe3ylibTaTa
M3YYEeHHs Kypca XMMHH OCHOBHOM IIKOJIbI, TOIBEICHUH UTOTOB HA OCHOBE COOTHECEHHUSI LIETIEH U PE3yNbTaTOB; CTPOUTH )KHU3HEHHBIC U
npo¢eCCHOHANTbHBIC TUIAHBI C Y4€TOM KOHKPETHBIX COIMAIEHO-UCTOPHUYECKUX, TIOJTUTHICCKUX H SKOHOMUYECKHUX YCIIOBHI; OCO3HABATh
COOCTBEHHBIEC IECHHOCTH M COOTBETCTBHE MX MPUHUMAEMBIM B KH3HH PEIICHUSIM; BECTH JTUATIOT HA OCHOBE PABHOMPABHBIX OTHOIICHUH U
B3aMMHOI'0 YBaXKEHHS; BBIICISATh HPABCTBEHHBIN aCHIEKT MOBEACHHS M COOTHOCUTD TOCTYNKH (CBOM M APYTHUX JIFO/ICH) U COOBITHS C IPUHATHIMU
STUYECKUMHU HOPMaMHU, B TIPEJIEIax CBOMX BO3MOKHOCTEH MPOTHUBOIEHCTBOBATH ACUCTBHSIM U BIMSHUSAM, MIPEICTABISIONINM YIPO3Y KU3HHU,
37I0POBBIO U 0€30ITACHOCTH JIMYHOCTHU M O0IIIEeCTBA.




MeTtanpeqMeTHbIe pe3yabTaThl 9 KiIacce

Beenenune. O0mas
XapaKTePUCTHKA
XUMHUYCCKHUX 3JIEMECHTOB
U XUMHYECKUX PEAKITHA.
Ilepuoanueckuii 3aKoH 1
Ilepuonuueckas cucrema
XHMHYECKHUX DJICMEHTOB
1. . Menneneesa (104)

VYuamuiicsa JOKEH ymems:

OIIPEENAT 1eb y4eOHO! AeSTEIbHOCTH C IIOMOIIBIO YUUTEINS ¥ CAMOCTOSTENIFHO, HCKAaTh CPEJICTBA €€ OCYIIECTBICHN, paboTast o
IUTaHy, CBEPSITh CBOU JICHCTBHUS C LIENBI0 M IIPH HEOOXOJUMOCTH HCIPABIIATH OIIMOKH C TOMOIIIBIO YUUTEJIS H CAMOCTOSITENIBHO; COCTABIISATD
AHHOTALUIO TEKCTA,

CO3JaBaTh MOJIENH C BBIAEIECHHEM CYIIECTBEHHBIX XapAKTEPHCTHK OOBEKTA U MPEACTABIECHUEM UX B MPOCTPAHCTBEHHO-TPa(pUIECKON HIH
3HAKOBO-CHMBOJIMYECKOH (opMme;

ompenessaTh BUIbI KiacCH(PUKALMU (€CTECTBEHHYIO H HCKYCCTBEHHYIO);

OCYILLECTBJIATh NPSMOE JETYKTUBHOE JI0KA3aTENBCTBO.

Tema 1. Metamnst (14 4)

VYuamuiicsa JOKEH ymems:

paboTath M0 COCTABJICHHOMY ILUIaHY, UCIIOJIb3YsI HAPSAY C OCHOBHBIMH M JIOMONHHUTEIbHBIC CPENCTBA (COPABOYHYIO JIMTEPATYPY, CIOKHBIC
npubopsl, cpencrsa UKT);

C IIOMOIIBIO YYUTEIST OTOUPATh IJIsl PEIICHHs YIeOHBIX 3a/1a4 HEOOXOAMMBIC CIIOBAPH, SHIIMKIIONEIUH, CIIPABOYHUKH, JIICKTPOHHBIE TUCKH;

COMOCTaBIISATh U OTOMPATh HH(OPMALHIO, TOTYUYSHHYIO M3 Pa3INYHbIX HCTOYHHKOB (CJIOBApH, SHIMKIIONCANH, CIIPABOYHUKH, JICKTPOHHbIE
IHCKH, ceTh HTepHeT);

MPEICTABIATH HHPOPMAIHIO B BUIE TaOJIHII, CXeM, OOPHOTO KOHCIIEKTa, B TOM YHCIe ¢ npuMeHeHneM cpeacts UKT;

0(GOPMIIATE CBOHM MBICIH B YCTHOW M HMHCHMEHHOW PEYd C YUETOM CBOWX yUEOHBIX M JKM3HCHHBIX PEUEBBIX CUTYaIlMd, B TOM UHCIE C
npumeHenuem cpeacts UKT;

COCTaBJIATh PELIEH3UIO HA TEKCT; OCYLLECTBIIATh J0KA3aTeIbCTBO OT IPOTUBHOIO.

Tema 2. [Ipaktuxym 1.
CBoiicTBa METaJNIOB B UX
coenuHeHwi (2 1)

VYyammmiicst TOMKEH ymems.
OTIPENEeIATh, UCXOSI U3 YIeOHOH 3a1a9u, HEOOXOAUMOCTh UCTIONB30BAHMS HAOMIOACHUS WIIH SKCIICPUMEHTA.

Tema 3. Hemeramist
(259)

VYyammmiicst TOMKEH ymems.

OpPraHU30BbIBATH YUCOHOE B3aUMOACHCTBHE B IpyIie (paclpeaeisaTh POy, JOrOBAPUBATHCS APYT C IPYTOM H T. 11.);

npeaBuaeTh (MPOrHO3MPOBATH) MOCISACTBHS KOJUICKTUBHBIX PEIICHHH;

MMOHUMATh MPUYHUHBI CBOETO HEYCIIeXa U HaXOUTh CIIOCOOBI BBIX0/1a U3 ITOM CUTYaIUH;

B JIMAJIOTE C YIUTEIIEM YYUTHCS BBIPA0AThIBATH KPUTEPHHU OIICHKH M OIPEENATh CTEIIECHb YCICITHOCTH BBITOJHEHUSI CBOSH paboThI U pa-
OOTHI BCEX, UCXOS1 U3 UMEIONTUXCSI KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPHH OIIEHKH U TOJIL30BATHCS UMU B XOJI€ OIEHKU U CAMOOICHKH;
OTCTauBaTh CBOIO TOUKY 3PCHUS, apIyMEHTHPY €€; IIOATBEPKIATh apTYMEHTHI (JaKTaMU; KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;

CJIyLIaTh APYTHUX, MBITATHCSA NPUHUMATD APYTYIO TOUKY 3PEHUs, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;

COCTaBJIATh pedepaT 1Mo onpeAesieHHON (GOopMe; OCYIIECTBISITh KOCBEHHOE pa3eluTeNIbHOES JI0Ka3aTeNbCTRO.

Tewma 4. [IpakTuxym 2.
CBoiicTBa coeAMHEHU
HeMmeTaioB (3 1)

VYyammmiicst TOMKEH ymems.
OIIPENEeIATh, UCXOSI U3 YIeOHOH 3a]a9u, HEOOXOAMMOCTh UCTIONB30BAHMS HAOMIOACHUS WIIH SKCIICPUMEHTA.




JINYHOCTHbIE pe3ynbTaThl

VYvyamnmiics T1OKeH:

3HAMb U NOHUMAMb. OCHOBHBIC MCTOPHUYECKHME COOBITHS, CBSI3aHHBIC C PAa3BUTHEM XHMHH M OOIIECTBA; MOCTIDKCHUS B O0JIACTH XUMHH W KyJIbTypHBIC Tpagumnuu (B
YAaCTHOCTH, HAYYHbIC TPAJMIMU) CBOEH CTPAHBI; OOIIEMUPOBbIC TOCTUKEHUS B OOIACTH XMMHHU; OCHOBHBIC MPHUHIIUIIBI U MPABUIIA OTHOIICHHUS K MPUPOJIE; OCHOBBI 370pO-
BOT0 00pa3a )KHM3HHU U 3I0POBbECOSPETarONInX TEXHOIOTHI; MPaBHiIa MOBEACHUS B YPE3BBIYAMHBIX CUTYALUAX, CBI3AHHBIX C BO3JICHCTBUEM PA3JIMYHBIX BEIIECTB; OCHOBHEIC
npaBa U 00A3aHHOCTU TPaKAaHUHA (B TOM YKCIIE Y4Yalerocs), CBA3aHHBIC C JIMYHOCTHBIM, MPO(YECCHOHATBHBIM U KU3HEHHBIM CaMOOIPEIEIICHUEM; COIUATIBHYI0 3HAYM-
MOCTb U CojiepskaHue nmpodeccuil, CBI3aHHBIX ¢ XMMHUEH;

UCNBIMBIGAMb. YYBCTBO TOPAOCTH 32 POCCUICKYI0O XMMHUYECKYI0 HAyKy M YBaXXEHHE K MCTOPHH €€ Pa3BUTHUs, YBOKEHUE U MPHUHATHE NOCTHXKEHUH XHUMHUU B MUpE,
711000Bb K TIPUPOJIC; YBAKCHUE K OKPYXAIOIIUM (YUAIUMCS, YIUTEIISIM, POJUTEIISIM U JIp.) — YMETh CIIYIIATh U CIBIIIATH MAPTHEPA, IPU3HABATH PABO KaXKIOT0 Ha COOCT-
BEHHOE MHCHUE, PUHUMATh PEIICHHUS C YIETOM IMO3UIIUI BCEX YUACTHHKOB; UyBCTBO MPEKPACHOTO U ACTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIIECTB U UX
MpPEeBpAaIICHUH; CAMOYBaXCHHUE U SMOIIMOHAIILHO-TIOJIOXKHUTEIHHOE OTHOIIICHHUE K cebe;

npU3HAasams’ NCHHOCTH 30POBbs (CBOETO M APYTHX JIFOACH); HEOOXOAUMOCTh CAMOBBIPAKCHHUS, CAMOPEATH3AIMH, COLUAILHOTO IPU3HAHIS;

0C03HA6aNMb. TOTOBHOCTH (MM HETOTOBHOCTH) K CAMOCTOSITENIHHBIM ITOCTYIIKAM M JEHCTBUAM, OTBETCTBEHHOCTD 34 MX PE3YJbTATHl; TOTOBHOCTH (MM HETOTOBHOCTH)
OTKPBITO BBIPAKATh U OTCTAUBATh CBOO IMO3UITUIO | KPUTHYHO OTHOCHTHCS K CBOUM TIOCTYIIKaM;

npos8AMYb. KOJOTHUECKOE CO3HAHME; JOOPOKENATENhHOCTD, JOBEPHE W BHUMATEIBHOCTh K JIIOJIIM, TOTOBHOCTh K COTPYJAHHUYECTBY U JIPYyk0e, OKa3aHHUIO ITOMOIIN
TeM, KTO B HEH HYyXKIaeTcs; 0000IICHHBIH, YCTOWYHMBEIA W N30MPaTENbHBINA TO3HABATEIBHBIA HHTEPEC, HHUIIMATHBY U JIIOOO3HATEIBHOCTh B U3YYCHUU MEpPA BEIIECTB U pe-
aKIU; NeNeyCTPEMICHHOCTh U HACTOMYMBOCTh B JIOCTIDKCHHH IIEJIeH, TOTOBHOCTh K IPEOJOJICHHUIO TPYIHOCTEH; YOEKICHHOCTh B BO3MOXKHOCTH TO3HAHHS TPUPOIIHI,
HEOOXOJMMOCTH Pa3yMHOI'0 UCIIOB30BaHUS TOCTIDKCHUI HAYKH U TEXHOJOTHH JIJIsl pa3BHTHI OOIIECTBA,;

YMemb. YCTAHABJIMBATH CBSI3b MEXIY LEIbI0 HU3YYEHHS XMMHHM HTEM, JJIsI Yero OHa OCYHIECTBISETCS (MOTHBaMM); BBIIOJHSTH KOPPUTHPYIOIIYIO CAMOOICHKY,
3aKIIFOYAIONIYIOCS B KOHTPOJIE 3a MPOIIECCOM M3YyUYCHHUST XMMUU Y BHECEHHH HEOOXOIUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIUX JTAallaM U COCO0AaM M3YUeHHS Kypca XMMUH;
BBITOJIHATh PETPOCIEKTUBHYIO CaMOOIICHKY, 3aKJIIOYAIOIIYIOCAd B OIIEHKE IMpoliecca U pe3yibTraTa M3y4eHHs Kypca XMMHHM OCHOBHOW IIKOJIbI, TOABEIEHUH UTOTOB Ha
OCHOBE COOTHECCHHS IIeJied W pe3yJbTaToOB, CTPOUTh JKU3HEHHBIC M MPO(ECCHOHAIBHBIC IUIAHBI C YYETOM KOHKPETHBIX COIMAILHO-MCTOPUYECKHUX, MOJUTUYCCKUX U
9KOHOMHUYECKHX YCIIOBHH; OCO3HAaBaTh COOCTBEHHBIC IIEHHOCTH M COOTBETCTBHE WX NMPHHUMACMbIM B JKU3HH DPEIICHHSM; BECTH JIHAJIOT HAa OCHOBE PaBHOIPABHBIX
OTHOIICHUH M B3aMMHOI'0 YBa)KCHHSI; BBIICIIATh HPABCTBEHHBIH ACIIEKT MOBEACHUS M COOTHOCUTH MOCTYIKU (CBOHM M APYTHX JIFOICH) M COOBITHSI C IPUHSITHIMU dTHICCKUMH
HOpMaMmH; B TIpeJieNiax CBOMX BO3MOXKHOCTEH MPOTUBOJICHCTBOBAThH JACHCTBUSAM W BIMSHUSAM, MPEICTABISIONIMM YTPO3Y KU3HH, 370POBBIO U 0€30MaCHOCTH JIMYHOCTH U
oOmiecTBa.



Temamuueckoe naanuposanue no xumuu, 9 Knacc,
(2 uaca ¢ neoeno, ecezo 70 uacos)

YMK O.C. I'abpuenana.

Ne n/m HanMeHoBaHMe TeMbI Bcero uacosn N3 unx
IIpakTuyeckue padoTbl Kourtpoabhbie YPOKH
padoThI
1 BBenenue. O0mas xapakTepucTHKa 10 Jluarnocruyeckast 9
XAMHYECKHX 3JIEMEHTOB U K.p.
XUMHYCCKUX PEaKITHA.
Ilepuonuueckuii 3aKoH 1
[lepuonnueckas cucrema
XUMHUYecKuX dementos [I. U.
MenzeneeBa
2. Tema 1. 14 K.p. Nel 13
Merasib
3. Tema 2. Tlpakruxkym 1. CroiicTBa 2 Mp.p. N21 PelwleHne akcneprMeHTanbHbIX 1
METAJLIOB ¥ UX COEJIUHEHUI 3aa4 Ha pacrno3HaBaHue u noay4vyeHune
coevHeHWI MeTannoB
4, Tema 3. 25 K.p. Ne2 24
Hewmeramisl
5. Tema 4. IIpaktukym 2. CpolicTBa 3 Ip.p. Ne2 Pemenne skcriepuMeHTAIBHBIX
COCJIMHCHUI HEMETAJIIOB 3amad o Teme «lloArpyrna rajJoreHoB»
IIp.p. Ne3 PerreHre sKCIEPUMEHTAIBHBIX
3amad o Teme «lloarpymma xuciopoma»
IIp.p. Ned Tlomyuenue, coOupanue u pac-
MTO3HABAHUE Ta30B
6. Tema 5. 10 10
0O0001IcHIE 3HAHWI [T0 XUMUH 32
KypC OCHOBHOM ILIIKOJIBI.
IToaroroBka Kk rocygapcTBEHHOM
uroropoii arrecraruu (TMA)
9. Tema 8. IloBTOpenne, 00001IeHTE 6 Hrorosas K.p. Ned 3
Hroro: 70 4 4 62




TEMATUNYECKOE NMNAHVPOBAHWE 9 KNTACC (2 u B Hegento, Bcero 70 u, 13 HUX 4 4 — pe3epBHOEe Bpems)

KoHTponbHbIX paboT -4, npaktnyeckmx pabot -4

Hata | Jata | N@
ypoka

nnaH | dakr

Tema ypoka

Coaep>xaHue ypoka

Bug gesatenbHOCTU yueHnka

KoHTpon
b

Mpnmey
aHve

BBeaenue. Ofmas xapakTepucTHKa XHMHYECKUX 3JIEMEHTOB U XUMHYecKuX peaknuii. [lepuonnyecknii 3axon u [lepnoamyeckasi cucreMa XHMAYECKHX
sieventoB JI. U. Mennenaeesa (104)

1(1) Xapakrepuctn | XapakTepUCTHKA 3JEMEHTa IO €ro IOJIOXKEHHIO B | XapaKTepPUCTHKAa XUMHYECKHX 3JIeMeHTOB 1—3-To mepu-
Ka Ilepnoauueckoii cucremMe XUMHUYECKUX 31eMeHTOB J[. | 00B mo mx monokenuto B [lepmoamueckoil cucreme xu-
XUMHYECKOTO . Menpeneepa. CBolicTBa OKCHIOB, KHCIOT, | MHYeCKuX 3yieMeHTOB J[. M. MeHpaeneeBa; XMMHUECKUX
3JIeMeHTa OCHOBAHHUIl U COJIEH B CBETE TEOPUM INIEKTPOJIUTHYE- | CBOMCTB  aM(OTEPHBIX OKCHAOB W  THAPOKCHIOB.
MeTaJula Ha CKOM JMCCOLMALIMY U OKHCIICHUA-BOCCTaHOBJICHNSI. CocTaBieHue MOJICKYJISIPHBIX, IMOJHBIX M COKpAIIEHHBIX
OCHOBAHHUH €ro JOemoHcTpaumn. Mojenu aToMOB 3JIeMeHTOB 1—3- | HOHHBIX YpaBHEHUI peakuuit
TIOJIOXKEHHUS B ro IepuoioB
Ilepnonu-

YyecKon
cucreme 1. U.
Menienieesa

2(2) Xapakrepuctn | XapakTepHCTHKA 3JEMEHTa II0 €ro IOJIOXKEHHI0O B | XapaKTepUCTHKAa XUMHYECKHX 3JIeMeHTOB 1—3-To mepu-
Ka Ilepnoauueckoii cucremMe XUMHUYECKUX 31eMeHTOB J[. | 00B mo mx monokenuto B [lepuoamueckoil cucreme xu-
XHUMHAYECKOTO WM. MenneneeBa. CBolicTBa OKCHIOB, KHCIJOT, | Mudeckux 3iieMeHToB J[. M. MeHmeneeBa; XHMMHYECKUX
JJIeMeHTa OCHOBAHUI U COJICH B CBETE TEOPHH DJIEKTPOJMTHYE- | CBOMCTB  aM(OTEpHBIX OKCHAOB M  THUIPOKCHIOB.
HeMeTaa Ha CKOM JMCCOLHMALIMY U OKHCIICHUA-BOCCTaHOBJICHNUSI. CocTaBieHue MOJICKYJISIPHBIX, IMOJHBIX M COKpAIIEHHBIX
OCHOBAHHUH €ro JOemoHcTpaumn. Mojenu aToMOB 3JIeMeHTOB 1—3- | HOHHBIX YpaBHEHUI peakuuit
TI0JIOXKEHHUS B ro IepuoioB
Ilepnonu-
4ECKOU
cucreme [1. U.

Menieneea

33 AmdoTepHbIe [lonsATue 0 nepexoaHbIX 27eMeHTax. AM- OnpezesneHue MOHATHS «aMOTEPHBIC COCTUHECHUSIY.
OKCHUJIBI 1 (dotepHOCTD. ['eHETHUECKHIA PSIJT TIEPEXOHOTO HaOnroieHre 1 onrcaHue peakiuii Mex, 1y BEIeCTBAMU
THJIPOKCHIBI JJIEMEHTA. C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIH POIHOTO)

Na6opatopHble onbithl. 1. [lomydyeHue ruapokcuaa | s3bIKa M A3bIKa XUMHUU.
IIMHKA U MCCIIEJIOBAaHKE €r0 CBOICTB [IpoBeneHue onpITOB, MOATBEPKJAOIUX XUMHUECKHE
CBOHCTBA aM(OTEPHBIX OKCHIOB U THAPOKCHUIOB

4 (4) BKP.Nel Ilepuonuueckuii 3akon u Ilepuoauueckas cucrema OnpepeseHne BUI0B KIacCU(PHUKAINU: €CTECTBEHHON 1 KPN21
Ilepnognuecku xumuyeckux snemeHToB J[. . Menzaeneesa. HCKYCCTBEHHOM.
¥ 3aKOH U Aemoncrpauuun. Pazmuunsie Gpopmbl Tabnuig BeInonHeHne npsAMoro 1eAyKTUBHOTO JIOKa3aTeNbCTBa.




Ilepuo-
JIYecKast
cucrema 1. U.
Menpeneepa B
CBETE y4YEHHs O

MEPUOANYECKON CUCTEMBI.

Na6opatopHble onbiTbl. 2. MoenupoBanue
noctpoenus [lepuoaueckoil cucremsr J1. 1.
Menpeneena

Co3znanue Mozenel ¢ BhIeTICHHEM CYIIECTBEHHBIX
XapaKTepUCTUK 0OBEKTA U MPEACTABICHHEM HX B
IIPOCTPAHCTBEHHO-TPapHUECKON HITH 3HAKOBO-
CUMBOJIMYECKOH (opme

CTPOEHUU
aroMa
5(5) Xumuieckast Xumuueckas OpraHu3alus KUBOH U HEXHUBOH XapaKTepUCTHKA POIU XUMUYECKHUX JIEMEHTOB B XKUBOU
OpraHu3alus IPUPOABL. XUMHIECKHIT COCTaB AApa, MAHTUH U 1 HexxuBoll mpupoje. CocTaBlneHHe AaHHOTALUU K TEKCTY.
JKHBOH U 3eMHOM KOpbl. XMMUUECKUE IEMEHTBI B KIETKaX Omnpenenenue 1ean y4eOHON IeSTENBHOCTH ¢ IOMOIIBIO
HEKHUBOU JKHMBBIX OPraHU3MOB. MaKkpo- U MUKPO3JIEMEHTHI. YUUTENS ¥ CaMOCTOSTENBHO, IOUCK CPEACTB ee
HPUPOIBI JDemoHcTpaummn. MoJienb CTPOSHUSI 3MHOTO 11apa B OCYLIECTBIICHUS 110 IUIaHy, CBEPSs CBOM AEHCTBHS C
HOIEPEYHOM paspese LENbI0 ¥ TPHU HEOOXOAMMOCTH HCIIPABIISS OIINOKH C
IIOMOIIBIO YUUTENS M CAMOCTOSITETIBHO
6 (6) Knaccudukanu O0o001eHUE CBEICHUH 0 XUMUYECKUX PEaKLUsX. OmnpeneneHus NOHATUH «XMMUUYECKask PEAKLUSL»,
S XUMHYIECKUX Knaccupukanus XMMUUeCKUX peakuil 1o «PEAKIUN COETUHEHUSA», «PEaKLUH PA3T0KEHUI»,
peakuuii 1o Pa3IMYHbIM OCHOBAHUSM: COCTaBY U UUCIY «peaKUy 0OMEHa», <peaKkluy 3aMELEHUs», «peaKuu
Pa3IUYHBIM pearupyoomux 1 o0pas3yromuxcs BEUecTB, HEeWTpalIu3anuu», <0K30TepMHUYECKUE PEAKIUU»,
OCHOBaHUSM TemaoBoMYy 3(GhEKTy, HaPaBICHUIO, U3MEHEHUIO «3HJIOTEPMUYECKUE PEAKIMU», «<OOPATUMbIE PEAKLIUH,
CTEHEHEH OKUCIICHUS IEMEHTOB, 00pa3yIoIuX pe- «HEOOpaTUMBbIE PEAKLIUN», «OKUCIUTEIbHO-
arupyoIye BemecTBa, $ase, HCIOoIb30BaHHIO BOCCTaHOBHUTENBHBIE PEAKIIMNY», <COMOT€HHBIE
KaTann3aTopa. JlabopaTopHbie onbiThbl. 3. PEAKLIN», <TEeTEPOTeHHBIC PEAKLIUI», «KaTaTUTHIECKUE
3amenieHue jKeJIe30M MeU B pacTBope cyibdaTa PeaKLN», HEKaTATUTHYECKHUE PEAKIMN», «TEIUIOBOH
meu (1) 9 deKT XUMUIECKOH peakimu». XapaKTepucTuKa
XMMHYECKUX PEaKUuil 0 pa3IndIHbIM PU3HAKAM.
CocTaBneHHe MOJIEKYISIPHBIX, OJTHBIX U COKPALIEHHBIX
HMOHHBIX YPAaBHEHUH pEaKIMi.
OmnpeneneHue OKUCIUTENS U BOCCTAHOBUTEILS, OKUCIIE-
HYSL ¥ BOCCTAaHOBJICHHUS.
HaGuronenue U onucaHue peakiuil Mex1y BELIeCTBaMU C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJINM POAHOTO) si3bIKA
n sa3bika xumud. IpeacraBnenue uHdopmamuu no Teme
«Kiaccupukanuss XMMHYECKUX peakuuii» B Buie Talmui,
CX€M, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C IPUMEHEHHEM
cpeacts UKT
7 Ilonsitne o cko- ITonsATHE 0 CKOPOCTH XUMHUYECKOH peaKIyu. Ornpenenenye NOHATHS «CKOPOCTh XUMUYECKOU

poCTH  XUMHYe-
CKOH peakiuu

DakTOpBHI, BIUAIOLIME HA CKOPOCTh XUMUYECKHX
peakiuil. flemoHcTpaumu. 3aBUCUMOCTb CKOPOCTU
XUMHYECKOH peakluy 0T IPUPOAb] PearupyroIux
BEILIECTB. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOMH

peakiun OT KOHUCHTPpAUX pearupyromux BEIICCTB.

3aBUCHMOCTh CKOPOCTH XHMHYECKOH PEaKkuy OT
IUIOLIA I CONPUKOCHOBEHHS PEarupyromux
BEIEeCTB («KUTBIIHI CII0#>). 3aBUCHMOCTb
CKOpPOCTH XMMUYECKOH PEaKlMu OT TeMIIepaTyphl
pearupyrommx BeuecTs. JlabopatopHsbie onbiThl. 4.
3aBHCHMOCTh CKOPOCTH XHMHUYECKOW PEaKIIiu OT

peaKuum».

OOBsICHEHHUE C MIPUBEICHUEM IPUMEPOB BIIUSHUS HEKO-
TOPBIX (PAKTOPOB HA CKOPOCTh XUMUYECKHX PEAKIHIA.
HabumoneHre u omicaHue peakiuii Mex 1y BeleCTBAMU
C HOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH POIHOTO)
SI3bIKA U SI3bIKA XUMUH.

[IpoBeeHre ONBITOB, TOATBEPIKAAIOIINX 3aBUCUMOCTh
CKOPOCTH XMMHYECKOH PEaKIHU OT PA3THIHBIX
(baxTopoB




IPUPOJBI PEarnPYyIOLINX BEIIECTB HA IPUMEPE
B3aMMOJICHCTBHS KHCIIOT C METaIaMu. 5.
3aBHUCHMOCTH CKOPOCTH XUMUYIECKOH PEAKIIH OT
KOHIICHTPAaH PEarnpyrouX BEIECTB HA IPUMeEpPe
B3aMMOJAEHCTBUS IMHKA C COJSTHON KHUCIOTOM
pa3NMYHON KOHIEHTpauuK. 6.3aBUCHMOCTD
CKOpPOCTH XMMUYECKOM peakluy OT IUIOIIAN
COINPUKOCHOBEHHUS PEarupylolIuX BEIecTB. 7.
MozenupoBaHHe CKHUIISLIEro Ciosp. 8.
3aBHCUMOCTb CKOPOCTH XUMHYECKOH peaKkuuu oT
TEMIIepaTyphl pearupyrollnuX BEIIEeCTB Ha IPUMeEpe
B3anmMoeicTBust okcuaa meau (I1) ¢ pactBopom
CEPHOM KHCJIOTHI PA3JIMYHON TeMIIEPaTyphl-

8 (8) Karanuzatops! u Karanuzatops! u katanus. THTHOUTOPEI. OmnpezesneHue MOHATHS «KaTanu3aTop». HabnroneHue u
KaTasms. AHTHOKCHUIAHTBHI. ONMCaHME PeaKMi MEXKy BEIECTBAMH C IOMOIIbIO
VHrHGHTOpI. AemoHcTpauun. FOMoreHHLIfI U Te€TEepPOreHHbIN €CTECTBEHHOT'0 (PYCCKOTO MITH POJHOTO) SI3bIKA U SI3bIKA
AHTHOKCHIAHTDI KaTtanu3bl. DepMeHTaTUBHBIN KaTaus. XUMUH.

Vurnbuposanue. JlabopatopHbie onbiTbl. 9. ITpoBeneHNeE ONBITOB, IOATBEPKAAIOIUX BIMSIHUE KaTa-
PaznoxkeHue nepokcusia BOJOPOAA ¢ IOMOILBIO JIM3aTOPOB Ha CKOPOCTh XUMUUECKOH peakiuu

okcuza mapranua (V) u karanassr. 10.O6Hapyxe-

HUE KaTana3bl B HEKOTOPbIX MUILEBBIX IPOAYKTaX.

11.VurubuposaHue B3aUMOAEHCTBUS KUCIIOT C

MeTalaaMy ypOTPOIUHOM

9(9) O6obuienne  u | 3HaHwmit 10 Teme «BBenenne. OOIIas xapakTepuCTHKA IIpexncrapienue nundopmaruu no reme «Beenenue. O6-

CUCTeMaTHUu3al s XUMHUUYECKHUX DJIEMEHTOB U XUMHUUYECKUX peaKHI/IfI. mas XapakKTepruCTuKa XUMHUYICCKUX 2JIEMEHTOB U
Tepuoandecknii 3akoH 1 [le progmyecKas cucTeMa XUMUYECKHX peakuuid. Ilepropuueckuil 3aKoH 1
xuMudeckux anemenTos [l M. Menneneesa» (1) [lepuonuueckas cucrema XuMHUYECKUX 31eMeHTOB [1. 1.
Menzeneesa» B BUJe Ta0JIULl, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM 4uciie ¢ npumeHeHueM cpeacts UKT
10 (10) Pewenne Pewenue 3a1a4 Ha U30BITOK-HEJOCTATOK CocraBieHUe ypaBHEHUs, OLPEAEIeHUE KOIUYECTBa
3aja4 B3ATBIX BELIECTB, OIPE/ICICHUE BEIIECTBA, B3ATOIO B
n30BITKE, PacueT NPOJYKTa 10 BELIECTBY, B3STOMY B
HEJIOCTATKE.
TEMA 1. METANJbI (14 v)
11 (1) Ionoxxenue Ionoxxenue meranwios B [lepuonuueckoii cucteme Omnpenenenue NOHATUS «MeTasIb». CocTaBleHUE
3JIEMEHTOB- xummuueckux >nemenrtos Jl. 1. Menzaeneesa. XapaKTePUCTUKY XUMUYECKHUX 3JIEMEH- TOB-METAJJIOB 110
METAJIIOB B Mertannuueckast KpUCTaNIMUECKas peleTKa u ux nojoxenuto B [lepuonuueckoil cucreMe XMMUYECKUX
Ile- METaJUTHUecKasi XUMU4eckas cBsizb. O0mue anemenToB [[. V1. MenneneeBa. XapakTepucTuka
proandecKon (usnueckue cBoiictBa MetaiuioB. CIijiaBbl, UX CTPOCHUS U 00IIKX (PU3NUECKUX CBOHUCTB MPOCTHIX

cucreme 1. U.
MenpaeneeBa u
0COOEHHOCTH
CTPOCHUS UX
aTOMOB.

CBOWCTBA U 3HaucHHE. flemoHcTpaumn. OOpasiibl
CILTaBOB

pemecTB-MeTaIoB. OOBICHEHHE 3aBUCHMOCTH CBOWCTB
(unu mpejicka3aHue CBOWCTB) XUMHUYECKHUX DIIEMEHTOB-
METaJJIOB OT nonoxeHus B [leproamueckoii cucreme
xuMHu4eckux 3yiemenToB J[. . Menpeneena.
YcTaHOBIICHNE NPUYMHHO-CIIEACTBEHHBIX CBS3CH MEXTY




duznueckue
CBOMCTBa
METAaJIIOB.
CrutaBbl)

CTPOCHHEM aTOMa, XUMHYECKOH CBSI3bIO, TUIIOM KPUCTAJ-
JIMYECKOW PEIIEeTKH METAJNIOB U UX COCAMHEHHH, UX 00-
UIMMHU PU3HYECKHMH CBOHCTBAMHU

12 (2)

Xumudeckue
CBOMCTBa
metanios (1)

XuMHUUYECKHUE CBONCTBA METAJIJIOB Kak
BOCCTAHOBHTEJIEH, a TAK)KE B CBETE UX IOJIOKEHUS B
3JIEKTPOXUMUYECKOM DSy HANPSHKEHUN METAILIOB.
AemoHcTpauumn. B3anmoielicTBrie METAIJIOB C
HeMeTaiaMy. JlabopaTtopHbie onbiTbl. 12.
B3aumoneiicTBue pacTBOPOB KUCIIOT U COJIEH €
MeTaJUTaMHu

OnpezneneHue MOHATHA <«Psil AKTUBHOCTH METAJJIOBY.
XapakTepucTHKa XHMHYECKMX CBOWCTB MPOCTBIX Be-
LIECTB-METAJLIOB.
OObsiICHCHHE 3aBUCHMOCTH CBOMCTB (MIIM MpEJCKa3aHue
CBOJMCTB) XHMHYECKHX 3JIEMEHTOB-METAIUIOB OT MOJIOXKE-
Hus B Ileproandeckoil cucremMe XMMHUYECKUX 3JIEMEHTOB
J1. . Menneneena.
CocraBieHre MOJEKYJISAPHBIX YPaBHEHHH pPEaKIui, Xa-
PaKTepU3yIOMNX XUMHUYECKHE CBOWCTBA METAIIOB M HX
COCMHEHMH:  3JIEKTPOHHBIX  YPaBHEHMH  MPOILECCOB
OKHCJICHUSI-BOCCTAHOBIICHHS; ypaBHEHHI
JNEKTPOJIMTUYECKON  JIUCCOLMALNK;  MOJIEKYJISPHBIX,
MOJIHBIX U COKpAIIEHHBIX MOHHBIX ypaBHEHUI peakiuii c
y4acTHEM 3JIEKTPOJMTOB. Y CTaHOBJIEHHE NPUYHUHHO-
CIIEZICTBEHHBIX  CBsI3€ MEXAY CTPOCHHEM aToMa,
XUMHYECKOHN CBSI3bI0, TUIIOM KPUCTAJUIMYECKON PEIIeTKH
METAUIOB W HMX COCOWHEHHH, HUX XUMHYECKHMH
CBOMCTBaMH.
HaGirogenne u onmcanue XMMHYECKOTO YKCIICPUMEHTA.
[Ipencrasnenue nHGOpPMALIUK B BUAE TAOJIHIL, CXEM,
OTIOPHOTO KOHCIIEKTA, B TOM YHCJIE C IPUMEHEHHEM
cpencts UKT

13 (3)

Meramisl B
MIpUpOJIE.
OO6mme
CITOCOOBI UX
MOJTYYCHUS

Metamnst B mpupone. OOmume cnocoObl  uX
MOJTY4YCHUSI.

Na6oparopHbie onbitbl. 13. O3HaAKOMIICHHE C pyJaMH
xkene3a. 14. OkxpamuBaHue IUIAMEHH — COJISIMH
IIEJIOYHBIX METAIJIOB

CocraBneHUe MOJIEKYJSIPHBIX YPaBHEHHH PEaKIUi U dJIeK-
TPOHHBIX YpPaBHEHHH TMPOLECCOB OKHCICHHS-BOCCTAHOB-
JICHUs,  XapakTepH3YIOIMX  CIHOCOOBI  IOJy4eHHs
MetauioB. [lombop (C TMOMOIIBIO yYIHTENs) CIOBapei,
SHLUKJIONIEIUH, CIPABOYHUKOB, SJIEKTPOHHBIX IUCKOB U
JIPYTUX HWCTOYHUKOB HH(OPMANWy, HEOOXOIMMBIX JUIS
peleHus y4eOHbIX 3a1ay.

ConocraBnenne WHPOPMAIUH, MOJYYCHHOW W3 pa3iud-
HBIX HCTOYHUKOB

14 (4)

IlonsiTe o xop-
pO3UH METAJIOB

Koppo3sust MeTansoB u criocoObl 60pb0bI € HEH

OmnpeneneHus NOHATUH «KOPPO3USI», «XUMHUYECKAs KOP-
PO3US», «QIEKTPOXUMHUUECKAS KOPPOUSI».
WnntocTpanust DOHATUH «KOPPO3USI», «XUMHUUYECKAs KOP-
PO3USL», «QIEKTPOXUMHUECKAS KOPPO3US» IPUMEPAMU
IIPOLIECCOB, IPOUCXOAAINUX C PA3IUYHBIMU METAILIAMHU.
XapaKTepUCTUKA CIIOCOOOB 3aIlUThI METAILIIOB OT
KOpPpO3HHU

15 (5)

OOGmias
xapakre-
pHUCTHKA
3eMeHToB 1A

OOmas  XapakTepUCTHKA  INEJOYHBIX  METaJlIOB.
Metamner B mpupone. OOmme cnocoObl  UX
nosyueHusi. Ctpoenue atomoB. lllenounsie meramibl
— TPOCTHIE BELIECTBA.

OnpezeyieHUE TOHSTHS <IIEJIOYHBIC METAJLIBI».
CocTaBeHHUE XapaKTEPUCTUKH IIEIOYHBIX METAJIIOB I10
ux nonoxkenuio B [leproauueckoii cucreMe XUMHUIECKUX
anemeHToB JI. N. Menpeneera.




TPYIIIBL.

XapakTepUCTHKA CTPOCHHSI U OOIINX PU3HYECKUX H XH-
MHYECKUX CBOMCTB LIETOYHBIX METALIOB.
XapakTepucTHKa (PU3NUECKUX U XUMHUUECKHX CBOMCTB
OKCHUJIOB U THPOKCHJIOB IIEIOYHBIX METAIJIOB.
OO6bsiCHEHHE 3aBUCHMOCTH CBOMCTB (MITH pe/ICKa3aHue
CBOIACTB) IIEJIOYHBIX METAIUIOB OT ToJoKeHus B [lepu-
OJIMYECKOM CHCTEME XUMHYECKUX 371eMeHTOB [I. W.
Menpeneesa.

16 (6)

CoeauneHus
MIEJIOYHBIX Me-
TaJlJIOB

Baxneiime coequHeHUs MIET0YHBIX METAIIOB —
OKCH/IBI, THIAPOKCH/IBI U COH (XITOPHIIBI,
KapOOHATHI, CyIb(haThl, HUTPATHI), KX CBOWCTBA U
MpPUMEHEHUE B HApOIHOM Xo3stiicTBe. Kanmitabie
ynoOpeHus.

Demoncrpauun. O0pasibl IEITOYHBIX U
IIEJI0YHO3EMEIbHBIX METAIIOB. B3anmoericTBre
HaTpusl, IUTHA ¢ BoJoU. B3aumoneiicTBue HaTpus ¢
KHCJIOPOJIOM

CocraBieHre MOJEKYISIPHBIX YPAaBHEHUH peakui, Xa-
PaKTEepU3YIOMNX XUMUYECKHE CBOMCTBA IEIOYHBIX
METAJJIOB U UX COEIMHEHMI . 3JIEKTPOHHBIX YPaBHEHHUI
MIPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHHS, YPaBHEHUMH
IEKTPOIUTHIECKON TUCCOLHMALINN; MOJIEKYIISIPHBIX,
MIOJIHBIX ¥ COKPALIEHHBIX NOHHBIX YPaBHEHHUH peakuuii ¢
Y4acTHEM 3JIEKTPOJIUTOB.

YcraHoBNIeHHE IPUYUHHO-CIIEICTBEHHBIX CBSA3EH MEXy
CTPOCHUEM aTOMa, XMMUYECKOH CBSA3bI0, TUIIOM
KPUCTAIJIMYECKON PEIIETKH HIETOYHBIX METAIJIOB U UX
COEMHEHMH, NX XUMHUYECKIMHU CBOHCTBAMH.
Beruncnenus no xumuueckuM (GopmMyiiaM U ypaBHEHHUAM
PEaKIyii, MPOTEKAIONIHX C YIACTHEM IEJIOYHBIX Me-
TaJJIOB ¥ UX COEMHEHUH

17 (7)

[lemounozeme
JIbHBIC
METaJLIBI.

OO011ast XapaKTepUCTUKA FIIEMEHTOB TJIaBHOM
noarpynisl |l rpynmel. CTpoeHne aToMOB.
[Ieno4HO3eMeTbHBIC METAJIIBI — TPOCTHIC
BEILIECTBA.

OnpezesneHne MOHATHUS <dLEIOYHO3EMENbHbBIE METAILIIBIY.
CocTaBieHue XapaKTepUCTUKH I1[€JI0YHO3EMEIbHBIX Me-
TaJJIOB 1O MX MoJiokeHuto B [lepuoauueckoii cucteme
xumMudeckux anemeHToB J. . Menaeneena.
XapakTepucTHKa CTPOCHHUS U 00IINX (PU3UUECKUX U XH-
MHYECKUX CBOHCTB LIEIOYHO3EMENIbHBIX METAJIIIOB.
XapakrepucTika (PU3NYECKUX U XUMHYECKHX CBOICTB
OKCH/JIOB U TH/IPOKCH/IOB IIEJIOYHO3EMEJIbHBIX METAJLIOB.
OOBsiCHEHNE 3aBUCUMOCTH CBOWMCTB (MJIH TIpeCKa3aHue
CBOJICTB) IIEIIOYHO3EMEIIBHBIX METAJJIOB OT MOJIOKEHHS
B [lepuoamueckoil cucreme XUMUIECKHUX 3IIeMeHTOB /1.
. Menneneesa.

18 (8)

CoeauneHus
mre-
JIOYHO3EMEIILH
BIX METAJIIIOB

Baxkneline coeIMHEHMS MET0THO3EMETbHBIX
METaJUIOB — OKCHUJIbI, THPOKCHIBI U COJIU
(xs10pHIBI, KAPOOHATHI, HUTPATHI, CYIb(aTHI,
docdarsr), MX CBOWCTBA U IPUMEHEHUE B HAPOJIHOM
X034icTBe. JemoHcTpauun. BlaumonencTere Kaib-
us ¢ BoJIod. B3anmoaencTBue Maruus ¢
KHCJIOPOJIOM.

Na6opatopHsble onbiTsl. 15. B3aumoaeicTBIE KaTbIns
¢ Bogoi. 16.ITonydeHne ruipoKcuia KaIblus 1
WCCIICIOBAaHHUE €r0 CBOWCTB

CocTaBiieHne MOJIEKYJISIPHBIX YPaBHEHUH peakIuid, Xa-
paKTepU3yIOUIMX XUMHYECKHE CBOUCTBA
LIEJI0YHO3EMEIIbHBIX METAJIJIOB U UX COCMHEHUI:
JJIEKTPOHHBIX YPaBHEHHUH NPOIIECCOB OKHCIICHUS-
BOCCTaHOBJICHUS; YPAaBHEHUH 3JIEKTPOJIUTUUECKON
JTUCCOLMAIINY; MOJIEKYJISIPHBIX, TIOJIHBIX M COKPAILIEHHBIX
HMOHHBIX YPaBHEHUH peakuni ¢ y9acTHEM JIEKTPOIUTOB.
VYcraHoBIeHNE NPUYUHHO-CIIEICTBEHHBIX CBSI3eH MEXIY
CTPOEHHEM aTOMa, XUMHUYECKOH CBSI3bI0, TUIIOM
KPUCTAJIMYECKOH PEIIETKH HIeJI0YHO3EeMebHbBIX




METAJUIOB M MX COCAMHEHUM, MX XUMHUYECKHUMU
cBoiicTBamu. HaOironenre n onmucanine XMMHIECKOTO
JKCHEepUMEHTa. BpIuMCIeHNs 10 XUMHYECKUM
(dopMynam 1 ypaBHEHUSIM PEaKLUi, IPOTEKAIOLIHNX C
Y4acTHEM ILEJIOYHO3EMENbHBIX METAJUIOB U UX
COCAUHCHUI

19 (9)

ANIOMUHUN 1
ero
COEIMHEHUS

Crpoenne artoma, (QU3MYECKHE UM  XHUMHYCCKHE
CBOMCTBA AQNIOMHHHMS KaK MPOCTOr0 BEIIECTBA.
CoeIMHEeHUs ANMIOMHUHUSI — OKCHJ M THAPOKCHI, UX
aM(OTEepHBIN XapakKTep.

CocTraBieHue XapaKTepUCTUKY aJIFOMHHHS 110 €ro MoJjo-
>keHuto B Ileproandeckoii cucremMe XUMHYECKHX
anemeHToB Jl. 1. Menneneena.

XapakTepuCcTHKa CTPOCHHSI, PU3NUECKUX U XUMUICCKUX
CBOMCTB aTIOMUHUSI.

XapakTepucTrka GU3NIECKUX U XUMUICCKUX CBOMCTB
OKCHJIa U TUApoKcuaa amoMuHus. OObsICHEHHE
3aBUCHMOCTH CBOWCTB (MJIM TpeCcKa3aHue CBOWCTB)
aroMHUHMS OT nosoxeHus B [lepuoandeckoit cucreme
xuMudeckux yeMmenToB J[. . Menpeneena.

20 (10)

ANIOMUHUN 1
ero
COEIMHEHUS

Bakueiimue coau ATIOMUHMUS. [Ipumenenue
AJIFOMUHHMS U €r0 COeIMHEHNH.
Na6opatopHbie onbitbl. 17.Tlonyuenue ruapoxkcuaa
aJIFOMUHMS M UCCIICOBAHUE €TI0 CBOMCTB

CocTraBieHue MOJIEKYJISIPHBIX YPaBHEHUH peakiuid, Xa-
PaKTepU3yIOUIMX XUMHYECKHE CBOWCTBA AIIOMUHHS U
€ro COeIMHEHUII: AIEeKTPOHHBIX YPaBHEHHH POLIECCOB
OKHCIICHUS-BOCCTAHOBIICHUS; yPaBHEHU I
ANEKTPOIIMTHYECKON TUCCOLMALIH; MOJIEKYIISPHBIX,
IOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX YPaBHEHUH peakuuii ¢
Y4acTHEM JIEKTPOIUTOB.

VYcTaHOBNIEHHE TPUUNHHO-CIIEICTBEHHBIX CBSI3€H MEXKIY
CTPOEHUEM aTOMa, XUMHUIECKOH CBSI3BIO, THIIOM
KPUCTAIIJIMYECKOH PEIeTKH aTIOMUHUS U €r0
COEIMHEHUH, €r0 XMMUYECKUMU CBOMCTBAMH.
HaOnroienre u onrcanie XMMHYECKOTO SKCIIEPUMEHTA.
Beruncnenus no XuMuueckuM (GopmMyiaM U ypaBHEHHUAM
peaxuuii, MpOTEKAIOLINX C YYaCTHEM AJFOMHUHUS U €T0
COCAUHCHHUI

21
(11)

Keneso u ero
COEVMHEHHS

CrpoeHne aroma, (QU3MUECKMEe M  XUMUUYECKHE

cBolicTBa Kelesa Kak IIPOCTOrO Be-
+ +

mecTBa.l eHeTHUeCKHe psIbl Fe* u Fe",

CocTraBieHue XapaKTepUCTUKH jKele3a 10 ero MoJIoxKe-
Huto B [lepruonnueckoii cucteMe XUMHUUECKUX
snemenToB JI. M. MenaeneeBa. XapakTepucTHKa
cTpoeHHs, GU3MIECKUX M XUMHYECKUX CBOMCTB XKeje3a.
XapakTepucTHka GU3NUECKUX U XUMUICCKUX CBOMCTB
OKCHJIOB U THIPOKCHUJIOB XKelle3a.

OOBsICHEHNE 3aBUCUMOCTH CBOWMCTB (MJIH TIpeCKa3aHue
CBOWCTB) eJje3a OT MojIoKeHus B [leproqideckoii crc-
Teme xuMuueckux anemenToB J[. . Mennaeneena.
peaxiuif, MPOTEKAIOLUX C YUaCTHEM Kelle3a U ero
COEJMHEHUH

22 (12)

Keneso u ero
COCIMHEHUS

Baxneiimue conu xene3a. 3HaUeHUE kKejie3a U ero
COEIMHEHUH [T IPUPOIBI U HAPOJHOTO XO3AHCTBA.
JemoHcTpaumn. BzaumoaeiicTBiE METAIIIOB C
HemeTayutamu. [loyyenne ruipokcuioB xxenesa (1)

CocraBieHre MOJEKYJISAPHBIX YPaBHEHHU pPEakIui, Xa-
PaKTepU3yIOMNX XMMUYECKHE CBOWCTBA Kelle3a U ero Co-
€IMHEHNN: DJIEKTPOHHBIX YPAaBHEHHUU MPOIIECCOB OKHCIE-
HUSI-BOCCTAHOBIICHUS, YPAaBHEHHH DJIEKTPOIUTUIECKON




u (III). NabopatopHbie onbiThl. 18. BzanMopaeticTre
Kenesa ¢ cossiHo# kucnoToi. 19.Tlonmy4yenue
ruapokcuaos xenesa (II) u (IlI) 1 u3yyeHune ux
CBOMCTB

JIICCOLMAIINN, MOJIEKYJISIPHBIX, TOJHBIX U COKPaLICHHBIX
VWOHHBIX ypaBHEHHH PEaKIWi C y4acTHEM JJIEKTPOIJIUTOB.
VYcraHOBNEHNE MPUYNHHO-CIICACTBEHHBIX CBS3EH MEXIY
CTPOEHHEM aTOMa, XMMHUYECKOH CBS3bIO, THIIOM KpUCTaJl-
JIMYECKON PEIIeTKH jKeJie3a U er0 COCAUHEHUH, €0 XUMU-
YECKHMH CBOICTBaMHU.

Habnronenue u onvcaHue XMMH4ECKOTO SKCIIEPUMEHTA.

Bplunciienus 1o XuMHU4ecKUM (opMysiaM U ypaBHEHHSIM

23 (13) O6o0menune Bhluncnenys no XMMUIeCKuM (GopMysiaM U ypaBHEHUSM
3HaHUH 1o peaxuuii, MpOTEeKAOLUINX C yYaCTHEM METAJUIOB U X
TEME COEITMHEHHH.

«Mertambl» [Ipencrasnenue nHpopmanuu 1o teme «MeTamibl» B
Bu/ie TabIML, CXeM, OOPHOTO KOHCIIEKTA, B TOM YHUCIIE C
npumeHeHueM cpencts UKT.

24 (14) | KourponbHas TloHMMaH¥e IPUYHH CBOETO HEYCIIEXa H HAXOXK/ICHHE KPNe2
pabota Ne2 o Croco00B BBIXOJIAa U3 ITOH CHTYaIlH
TeMe
«MeTasuipl»

TEMA 2. MPAKTUKYM 1. «CBOMCTBA META/IIOB U IX COEAVNHEHU» (2)

25 (1) [IP1Pemenue Penienune skcniepuMeHTalIbHBIX 337a4 Ha DKCIIEpUMEHTAIBHOE HUCCIIEI0OBAHUE CBOWCTB METAJIOB U
JKCIe- pacro3HaBaHUE U MOIYYEHHUE COCTUHEHUH UX COEJUHEHHH, pelIeHne 3KCIIEPUMEHTAIBHBIX 3a/1a4 110
PUMEHTAIIBHBIX METaJlIOB TeMe «MeTauibi».
3a1a4 Ha Pabora ¢ maboparopHbIM 000pYyZIOBaHHEM M HArpEeBaTEIb-
pacrio3HaBaHuC HBIMHU ITPUOOPAMHU B COOTBETCTBHHU C MPABHUIAMH TEXHHUKH
U TIOJTyYEeHHE 0e30MacHOCTH.

COETMHEHNI HaGionenne CBOMCTB METaJUIOB U MX COCOWHCHHH W SIB-
MCTaJjlsIoB JIEHUH, TPOUCXOISIINX C HUMH.

26 (2) Pemenne Ornucanne XUMHUYECKOTO IKCIIEPUMEHTa C MOMOIMIBIO ec-
JKCIe- TECTBEHHOTO (PYCCKOTO WIJIM POJHOTO) S3bIKA U SI3BIKA XH-
PUMEHTAJIbHBIX MHH.
3a7a4 Ha dopmynupoBaHue BBIBOJIOB o pe3yabTaram
pacrnio3HaBaHUC MIPOBEICHHOTO SKCIIEPUMEHTA.

U TONTy4YeHHe Omnpenenenne (MCXoas U3 y4eOHOM 3a1auu) HEOOXO0IH-
COCTMHEHHUI MOCTH HMCIOJIb30BaHMsI HAOIFOACHUS UIIH YKCIIEPUMEHTA
METaJLIOB

TEMA 3. HEMETA1bI (25)

27 (1) O6mas OO0mas XapakTepucTHKa HEMEeTAaJUIOB. mojioxkeHue B | OmpeneneHus MOHATUN «HEMETAJUIbI», CaJIOTEHBI», <@ll-
XapaxTe- Ilepronuueckoii cucreMe XMMUYECKUX 3J1eMEHTOB [[. | JIOTpOIHBIE BUOM3MEHEHUSY.

pHUCTHUKA HEMC-
TaJlIOB

H. MenpgeneeBa, OCOOEHHOCTH CTPOEHMS aTOMOB,
anekTpoorpunareasHocts (J0) kak Mepa «HeMe-
TajuuHocT», pan 0. Kpucrannuyeckoe crpoeHue

XapakTepucTHKa XMMUYECKUX 3JIEMEHTOB-HEMETAIJIOB!
cTpoeHue, (PU3NIecKue CBOMCTBAa HEMETAIIOB.
CocraBieHue Ha3BaHUM COCAMHEHNH HEMETAIIIIOB 110
¢dopmyie u ux popmy: o HazBaHuo0. OOBsICHEHUE

HEMCTAJJIOB — TIPOCTBHIX BCUICCTB. AJ'IJ'IOTpOHI/Iﬂ.




duznueckue CBOICTBa HEMETAJIJIOB.
OTHOCHUTEIBLHOCTD HOHATHH «METAJLI» U «HEeMETalI»

3aBUCHMOCTH CBOWCTB (HMJIM TPEICKa3bIBaHME CBOWCTB)
XUMHYECKUX JIEMEHTOB-HEMETAJIOB OT IOJI0XKCHHS B
[Teproauueckoil cucteme XuMudeckux 3eMeHToB /[1. 1.
Menpeneena.

YcraHoBNIeHHE IPUYUHHO-CIIEICTBEHHBIX CBSA3EH MEXy
CTPOCHUEM aTOMa, XMMUYECKOH CBSA3bI0, TUIIOM
KPHCTAJUTMYESCKON PEIIETKA HEMETAIUIOB U UX
COEMHEHHH, NX PU3MYECKHMHU CBOHCTBAMHU.

B nuasore ¢ yunutenem BoIpabOTKa KPUTEPUEB OLICHKH U
OTpE/ICIICHHE CTETICHH YCIICIIHOCTH BBITIOJIHEHHS CBOCH
paboThI 1 paboOThI BCEX, UCXOJIS U3 UMEIOIIUXCS
KPUTEPHEB, COBEPIIICHCTBOBAHUE KPUTEPUEB OLICHKH U
HX HCITOJIb30BAHUE B XOJ1€ OIIEHKH M CAMOOIICHKHU

28(2) Oo6mue OO011re XMMHUYECKHE CBOWCTBA HEMETAILIIOB XapakTepuCTHKa XUMUUECKUX 3JIEMEHTOB-HEMETAIIIOB!

XUMHYECKIE Hewmeramnnsl B mpupoe U CHOCOOBI UX MOTYIEeHHS cTpoeHne, GU3NIEecCKUe CBOMCTBA HEMETAJIIOB.

CBOICTBa CocraBieHre Ha3BaHUH COEAMHEHNH HEMETAJIOB 110

HEMETAJIJIOB. (dopmyie u ux popmy: o HazBaHuoO. CocTaBICHUE

Hewmeranns B MOJIEKYJISIDHBIX YPaBHEHUH peakiui, XapaKTepU3yIOIIX

pupoJe u XMMHYECKHE CBOICTBA HEMETAJUIOB U MX COEIMHEHUH,

CHoCcOo0BI UX AJIEKTPOHHBIX YPaBHEHHH NPOIIECCOB OKHCIICHUS-

MOJTy4EeHUS BOCCTaHOBJICHUSI.
YcraHoBNIeHHE IPUYUHHO-CIIEICTBEHHBIX CBA3EH MEXy
CTPOCHUEM aTOMa, XMMUYECKOH CBSA3bI0, TUIIOM
KPHUCTAJIMYECKON peIIeTK HEMETAJUIOB U UX
COEeIMHEHMH, NX XUMHUECKIMHU CBOMCTBAMH.
BrimosHeHne pacyeToB o XUMHYECKUM HOpMyIaM 1
YPaBHEHMSIM PEaKLHii, TPOTEKAIOIINX C YIaCTHEM
HEMETAJJIOB M MX COCAMHEHUH

29(3) Bomopor . Ionoxenne Bomopoma B Ilepmommueckoit cucreme | XapakTepHCTHKA BOZOPOJA: CTPOCHHUE, PU3NIECKHE U

Crpoenue xumuuecknx anmemeHtoB  J[.  U. Menngeneesa. XUMHUYECKHE CBOMCTBA, MOIYYCHHUE U

aToMa U Crpoenne aroma u Monekynsl. Dusmueckne u npumenenre.CocTraBieHue Ha3BaHUM COeIMHEHUI

MOJIEKYIBL. XMMHYECKHE CBOICTBA BOAOPOJA, €ro IOJydeHHE M | BOZOpoJa o Gopmyie U ux GopMys IO Ha3BaHHIO.

dmsnueckne 1 | IPUMEHEHHE. OObsiCHEHHE 3aBUCHMOCTH CBOMCTB (MITH TIpeICKa3bIBa-

XUMHAUECKHE Na6opatopubie  onbitbl.  20. IlomydeHme ® | HHe CBOMCTB) BOAOPO/A OT MOJIOKEHHS B

CBOMCTBA pacro3HaBaHUe BOIOPOJa [Teproanueckoil cucteme XuMu4deckux 3eMeHToB /[1. 1.

BOJIOPOJA, €r0
MOJy4YeHUe U
NIpUMEHEHUE

MenpeneeBa. CocTaBieHre MOJIEKYJISIPHBIX ypaBHEHUI
peaxuuii, XapakTepu3yoLUX XUMHYECKHE CBOHCTBA
BOJIOPO/1a, AIEKTPOHHBIX YpaBHEHUH NPOLIECCOB
OKHCJICHUS-BOCCTAHOB- JICHUSI; MOJICKYJISIPHBIX, TIOJIHBIX
1 COKPALCHHBIX NOHHBIX YPAaBHEHUH peaKkiuii ¢
Y4acTHEM 3JIEKTPOJIMTOB. Y CTaHOBJICHUE IPUYNHHO-
CJIEZICTBEHHBIX CBSI3€il MEXy CTPOCHUEM aTOMa,
XMMHUYECKOH CBA3bIO, TUIIOM KPHCTAJUIMYECKOH peleTKu
BOJIOPOJ1A, €ro PU3NYECKUMHU U XUMUYECKUMHU
CBOICTBaMHU.

HabnroieHre 1 onrcaHue XMMUYEeCKOro SKCIIEPHUMEHTa




10 PACTIO3HABAHUIO BOJOPOAa. BrimoaHeHne pacueTon
10 XUMHUYECKHM (OpMyNIaM U YPaBHEHHSM PEaKLH,
IPOTEKAIOLIMX C YYaCTHEM BOAOPOA U €r0 COSANHEHHH

30(4) Bona Crpoenne MoJekynsl. BonopomHas xumuueckas | XapakTepHCTHKAa BOIBI. COCTaB, (usmueckue M XUMHUUeE-
Odusnveckue cBia3b. @Dusnuyeckue CBOWCTBA BOJbl. AHOMAIMM | CKHE CBOMCTBA, HAXOXJEHHE B IPUPOJAE M IPUMEHEHUE.
CBOWCTRBA BO- cBoWcTB Bonbl. [uapodunbHble U rugpodoOHbie | CocTaBieHHE MOJIEKYJSIPHBIX YpaBHEHMH peakiui, Xa-
nel. . Xu- BellecTBa. XMMUYECKUE CBOMCTBA BOJBL. KpyroBopoT | pakTepu3yronx XUMHYECKHE CBOMCTBA BOJbI, 3JIEKTPOH-
MHUUECKHE BoAbl B mpupone. Bomooumcrka. Aspamus BOZABI. | HBIX YpaBHEHUH MPOLECCOB OKHCIECHUSA-BOCCTAHOBIICHHUS.
CBOICTBA BOJIbI | DBITOBBIE (uIIbTpBL. MuHepasbHbIe BOJBl. | YCTaHOBJICHHE NPUYHMHHO-CIICJACTBEHHBIX CBS3€H MEXIy

JucrtuinupoBaHHas — BOJa, €€ IOJIyYeHHE M | XUMHYECKOH CBA3bIO, THIIOM KPUCTANIMYECKON peIIeTKH
npuMeHeHue. JlabopatopHbie onbitbl. 21. MccnenoBa- | Bomapl, ee (DU3MYSCKUMH U XHUMHYSCKHMH CBOHCTBaMHU.
HUE TMOBEPXHOCTHOTO  HATSKCHUs BOABL.  22.| BBIMOJIHEHHWE pacyeToB MO XUMHUYECKHM (GopMyiaaM U
PacTBOpeHne mnepMaHraHata Kayus MJIM MEIHOTO | YpaBHEHHSIM PeaKLUil, IPOTEKAIOUIUX C y4acTHEM BOJIBI
Kkymopoca B Boge. 23. ['maparaunmsi 00€3BOKEHHOTO
cynbpara memu (). 24. M3roroBneHne TIMIICOBOTO
orneyatka. 25. O3HaKkOMJICHHE C  KOJUICKIUEH
OBITOBBIX (HUIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM
MUHEPAIHLHON BOJBI
31(5) T"anorenst OO0w1as XxapaKTepHCTHKA raJIOTeHOB. CTPOSHHE XapakTepucTHKa raJIOTeHOB. CTPOeHKE, (prusndeckue u
aTOMOB; IIPOCTHIE BEIIECTBA U OCHOBHBIE XMMHYECKUE CBOHCTBA, NOIYYSHUE U IPUMEHECHHUE.
COEIMHEHMSI TAIOTeHOB, UX cBolicTBa. KpaTkue CocTraBiieHHe Ha3BaHUI COCMHEHHI T'aJIOreHoB 1o (hop-
CBEJICHUs O XJIope, Opome, rope U Hoje. MyJie ¥ uX Gopmyl 1o Ha3BaHut0. OObICHEHHE
IIpumenenne ragoreHOB U UX COeTMHEHHUH B 3aBUCHMOCTH CBOWCTB (HMJIM MPeICKa3bIBaHHE CBOWCTB)
HApOJHOM X03siiicTBE. JemoHcTpaumun. OOpasiibl rajioreHoB oT nojoxeHus B [lepuoaudeckoii cucreme
TaJIOTEHOB — MPOCTHIX BeliecTB. B3anmopeiicTeue xummrdeckux saemenTtoB J[. M. Menzaeneesa.
TAJIOT€HOB C HATPHEM, AIIOMUHNEM. BriTecHeHne CocraBieHre MOJIEKYISIPHBIX YPAaBHEHUH peakiui, Xa-
XJIOpOM OpoMa WM HOZa M3 PACTBOPOB UX COJIEH PaKTepU3yIOINX XUMUYECKHE CBOMCTBA TaIOTEHOB,
JJICKTPOHHBIX YPaBHEHHUI ITPOLECCOB OKHUCICHHUS-
BOCCTAHOB- JICHHUSI.
VYcraHoBIeHNE NPUYNHHO-CIIEICTBEHHBIX CBSI3eH MEXIY
CTPOEHHEM aTOMa, XUMHUYECKOH CBSI3bI0, TUIIOM
KPHUCTAIJIMYECKOH PEIIETKH rajloreHoB Brinonnenue
pacyeToB 10 XUMUYECKUM (OpPMYJIaM U ypaBHEHUSIM
peaxuuii, MpOTEeKAOLIMX C YYaCTHEM TraJIoTeHOB, €ro
(U3NUECKUMH U XUMHYECKHMHU CBOHCTBAMH.

32(6) Coenunenus OcHOBHBIE COCMHEHHS raJOreHoB: rayno- | XapaKkTepUCTHKa COCAMHEHWH TaJIOTeHOB. COCTaB, (U3M-

rajJjoreHoB TeHOBOJIOPO/IbI, COJIM I'aJIOT€HOBOAOPO/I- HBIX KHCJIOT. | YECKHE U XMMHYECKHE CBOICTBA, MOJyuYeHHE U NPUMEHE-

AemoHctpaumn. OOpasibl NPUPOJIHBIX COCAMHEHHH
xJiopa.

Na6opatopHble onbiTbl. 27.KauecTBeHHAsI peakiys Ha
rajoreHUI-HOHEI

HHE.
CocraBineHue Ha3BaHUN COEAMHEHUH rajJoreHoB 1o ¢op-
Mylre u ux ¢opmyn no Ha3aHutoo. CocTaBieHUE
MOJIEKYJISIDHBIX YPaBHEHUH PEAKLUM, XapaKTepH3YOLIHX

XUMHYECKHE CBOICTBa COeTMHEHU I TaJIOT€HOB,
JJICKTPOHHBIX ~ YPaBHEHHWH  IIPOLECCOB  OKHCIICHHMS-
BOCCTAHOBJICHHS, YpaBHEHUU IIEKTPOIUTUIECKON

JUCCOLMAMU, MOJICKYJIAPHBIX, ITOJHBIX W COKPAIICHHBIX




VWOHHBIX ypaBHEHHH PEaKIHWi C y4acTHEM JJIEKTPOJIUTOB.
YcraHOBIIEHHE NPUYMHHO-CIEACTBEHHBIX CBS3€H MEXIy
XMMHUYECKOH CBS3bIO, TUIIOM KPHCTAJUIMYECKOH pereTKu
COEMHEHMH raJloreHoB, UX (PU3NYECKUMHU M XUMHUYECKH-
MH CBOWMCTBAMH.
Habnronenue n onrcaHue XMMUYECKOT0 SKCIIEPUMEHTa
10 PAacIO3HAaBAaHUIO XJIOPHUJI-, OPOMHU/I-, HOU-UOHOB.
BelnonHeHne pacueToB 0 XUMUYECKUM (hopMysiaM U
YPaBHEHMSM peaKii, IPOTEKaIOIIUX C y4aCTHEM
COEIMHEHM TaJIOTeHOB

33(7) Kucnopon CrpoeHne aToMa U aJuIOTPONUs KUCIOPOJa; CBOWCTBA |  XapaKTepHCTHKA KHCIOPOJa: CTPOCHHUE, aJNIOTPOIIHS,
Crpoenue U TPUMEHEHHE €ro auIOTPOIHBIX MOAUGHUKALIIH. ¢bm3uUecKkre U XMMHYECKHe CBOWCTBA, MOTy4eHUE U MIPHU-
aTtoMa Na6opatophbie  onbitel.  28.  Tlomydenue W | MeHeHHe AIOTPONHBIX MoauduKauit. CocTaBnenue
aJJIOTPOIHSA pacmo3HaBaHUC KMCI0POaa Ha3BaHUH COeTUHEHMH KHCIOpOoAa 1Mo GopMyie U ux
KHCIIOpO.a,; (dopmyin no HazBaHuO. OObSICHEHHE 3aBUCHMOCTH
CBOWCTBA U CBOICTB (MITH TIpECKa3bIBAHIE CBONCTB) KHCIOPOAA OT
IPHMEHCHHE nosioxkeHuns B [leproanyeckoit cucteMe XUMHIECKUX
€ro ajuIo- anemenros /1. . Menneneesa.

TPOIHBIX CocraBieHre MOJIEKYISIPHBIX ypaBHeiHHi'I peakuui,
ModUKaLyit XapaKTEPU3YIOUNX XHMUECKUE CBOFCTBA KHCIOPO/a,
AJIEKTPOHHBIX YPaBHEHHUH MPOIIECCOB OKHCIICHUS-
BOCCTaHOBJICHUSI.
VYcraHOBNIEHHE TPUYUHHO-CIIEICTBEHHBIX CBS3€H MEeXIy
CTPOCHUEM aTOMa, XUMHYECKOH CBS3bIO, TUIIOM KpUCTAJ-
JIMYECKON PEIIeTKH KUCIIOpOoJia, ero (PU3MYECKUMU U XHU-
MHYECKUMHU CBOWCTBAMH.
BelnonHeHne pacueToB 0 XUMUYECKUM (hopMysIaM U
YpaBHEHHSIM peakiHii, IPOTEKAIOIINX C yIaCTHEM
KHCIIOpoia

34(8) Cepa, ee CrpoeHue aTomMa U aJuIOTPOIHS Cephl; CBOWCTBA U XapakTepHucTHKa Cephl. CTPOCHUE, AITIOTPONHs, Pusnye-
(usnueckue u HIpUMEHEHHE POMOUYIECKOH CepEl. CKHE ¥ XMMHYECKHE CBOHCTBA, OIyYeHUE U IPUMEHE-
XUMUYECKHUE AemoHcrpauun. BzaumoseiicTsrue cepsl ¢ MeTauIaMH, HHE.

CBOWCTBa BOJOPOJOM M KHCIOPOZOM. Jla6opatopHbie onbithl. | CoCTaBleHNE Ha3BaHUI COEANHEHH cepbl O GopMmyrte

29.Topenue cepbl Ha BO3yX€ U B KHCJIOPOJIE

1 ux GOpMyI 10 Ha3BaHUIO.

OOBsICHEHNE 3aBUCHMOCTH CBOMCTB (MJIH TIPEICKa3bIBa-
HHE CBOMCTB) Cephl OT MOJIOKeHUsI B [leprnoaudaeckoit
cucTeMe XxuMudeckux anemenToB J[. M. Menneneena.
CocraBieHre MOJEKYIIPHBIX YPAaBHEHUH peakui, Xa-
PaKTepU3yIOUIMX XUMHYECKHE CBOUCTBA CEPH,
3JIEKTPOHHBIX YPaBHEHHH NPOIIECCOB OKHCIICHUS-
BOCCTaHOBJICHUS. Y CTAHOBIJICHHE IPUYNHHO-
CJIEZICTBEHHBIX CBSI3€il MEXly CTPOCHUEM aTOMa,
XMMHUYECKOH CBA3bIO, TUIIOM KPUCTAJUINYECKOH peleTKu
cepbl, ee (PU3NYECKUMH U XUMHUYECKUMH CBOWCTBAMU.
BrimosHeHre pacyeToB o XUMHYECKUM HOpMyIaM 1
YpaBHEHHSIM PEaKLMi, MPOTEKAIOIINX C YIaCTHEM CEPBI




35(9) CoenuHeHus Oxcuzsl cepsl (V) u (VI); ux nomydenune, cBoiicTBa XapakTepucTHKa COSANHEHUI CephI. COCTaB,
ceppl  Okcuapl Y IPUMEHEHNE ¢bm3UYecKue U XMMHYECKHe CBOHCTBA, OIyYeHUE U
ceppt (IV) wu npumenenue. CoctaBieHue Ha3BaHUI COCIMHEHHUH Cepbl
(v, X 1o dopmyie 1 uxX GopMyIl 10 Ha3BaHUIO.
NOJIy4eHHUE, CocTraBieHue MOJIEKYJISIPHBIX YPaBHEHUH peakIuid, Xa-
CBOWCTBa u PaKTepU3yIOIUX XUMUYECKHE CBOIICTBA coelMHEeHUH ce-
NIpUMEHEHUE PBI, 3JIEKTPOHHBIX YPaBHEHHH MTPOIIECCOB OKUCIICHUS-
BOCCTaHOBJICHUS; YPAaBHEHUH 3JIEKTPOJIUTHYECKON
JIICCOLMAIINN, MOJIEKYJISIPHBIX, IIOJTHBIX M COKPAILCHHBIX
HMOHHBIX YPaBHEHUH peakuni C y9acTHEM DJIEKTPOIUTOB.
YcraHoBIeHNE NPUYUHHO-CIEICTBEHHBIX CBSI3eH MEXIY
XUMHYECKOH CBS3bI0, TUIIOM KPUCTAJUIMYECKON PEIIETKN
COEAMHEHMH cepbl, NX PU3NIECKUMH U XUMUIECKUMHU
CBOMCTBaMHU
36(10) | Cepnas kuciora CepHasi KUCIIOTa KaK JIEKTPOJIHT U €€ CONH, UX XapakTepUCTHKA CEPHOM KHCIOTBI: COCTaB, (PU3UUECKHE
KaK 3JIEKTPOJIUT MIpUMEHEHUE B HApOJIHOM XO3siCTBe. U XMMHYECKHE CBOMCTBA Kak 3ekTposuta. CocraBiieHne
u ee comu (1) AemoHcrpaunn. OOpasipl NPUPOIHBIX COCAMHEHHH | MOJIEKYJISPHBIX YPAaBHEHUH peakiMi, XapaKTepU3yIOIIX
ceppl. OOpasupl BaXHEWIIMX JJII  HApOJHOTO | XMMHYECKHE CBOICTBA CEPHOI KHCIOTHI, 3JEKTPOHHBIX
xo3s1iicTBa cynb(aToB. JlabopatopHble onbithl. 30.| ypaBHEHUIA IPOIECCOB OKUCICHUSI-BOCCTAHOBIICHHUS,
CBoiicTBa pa30aBIeHHONH CEPHON KUCIOTHI MOJIEKYJISIPHBIX, TIOJIHBIX U COKPAILIEHHBIX HOHHBIX
YpaBHEHHH peaKkIHii C y4acTHEM JIEKTPOJIHUTOB.
YcraHoBIeHNE NPUYUHHO-CIIEICTBEHHBIX CBSI3eH MEXIY
XUMHYECKOH CBS3bIO, TUIIOM KPUCTAJUIMYECKON PEIIETKN
CEepHOI KUCTIOTHI, €€ GU3MIECKUMH U XUMHIECKUMHU
CBOMCTBaMH.
HaGonenue u omicanne XMMUYECKOT0 SKCTIEPUMEHTa
10 PAcTIO3HABAHUIO Cylb(aT-HOHOB
37(11) Cepnas CepHas KucioTa Kak okuciutens. [IpousBoacTso CocraBieHre MOJIEKYISIpPHBIX YPAaBHEHUH peakiui, Xa-
KHCJIOTa KaKk CEpPHOM KUCIIOTHI U €€ IPUMEHEHNE PaKTepU3YIOMNX XUMIIECKIE CBOMCTBA CEPHOM
OKHCIIUTEb. KHCJIOTBI KaK OKHCIIUTEINS, SeKTPOHHBIX YpaBHEHHH
Tonyuenue u MIPOLIECCOB OKHUCIICHUSA-BOCCTAHOBIICHHUSL.
[pUMEHEHUE XapakTeprCcTHKa MOTYyYCHHsS U IPUMEHEHHUS CEPHOM
cepHoﬁ KHUCJIOTHI.
KHCJIOTBI BeInonHeHne pacueToB 0 XUMUYECKUM (hopMysIaM 1
YpaBHEHHSIM peakiHii, IPOTEKAIOIINX C Y9aCTHEM
CEepPHOM KUCIOTHI
38(12) A30T ¥ ero CrpoeHue aTomMa U MOJIEKYJIbl a30Ta; CBOIMCTBA XapakTepucTHKa a30Ta: CTpOeHHE, PU3MYECKHE U XUMHU-
CBOIICTBA) a30Ta Kak IIPOCTOr0 BELIECTBA YecKHe CBOICTBA, IMOJIydYeHHE U IPUMEHEHUE.

CocTapiieHHe Ha3BaHUI COCMHEHHI a30Ta 10 popmylie
1 ux GOpMyI 10 Ha3BaHUIO.

OOBsICHEHNE 3aBUCHMOCTH CBOMCTB (MJIH TIPEICKa3bIBa-
HHE CBOMCTB) a30Ta OT mosoxeHus B [lepruoanaeckoit
cucTeMe XuMudeckux anemenToB J[. M. Menneneena.
CocTaBiieHHue MOJIEKYJISIPHBIX YPaBHEHUH peakiuid, Xa-
paKTepU3yIOUIMX XUMHYECKHE CBOWCTBA a30Ta,
JJIEKTPOHHBIX YPaBHEHHH NPOLIECCOB OKHCIICHUS-




BOCCTAHOBJICHUS. Y CTAHOBJICHHE MIPUIUHHO-
CJICACTBCHHBIX CBs3eH MEXOY CTPOCHHUEM aToOMa,
XUMHUYECKOU CBA3bI0, TUIIOM KpPICTaJ'IJ'IPI'-IeCKOfI peueTKn
as3oTa, €ro (I)I/I3I/I'-I€CKI/IMI/I U XUMUYECKUMH CBONCTBaMHU.
Brinonnenue PpacueTOB 10 XUMUYCCKUM (l)OpMyJ'IaM u
YpaBHCHUAM peaKHHfI, HIPOTEKAIIMX C YYaCTHUEM a30Ta

39(13)

AMMHAK H €ro
cpoiictBa. Comu
aMMOHUS

AMMUaxK, CTpoeHue, CBOMCTBa, MOTyYeHHE U
npuMeHeHnue. Colu aMMOHUS, UX CBOMCTBA U
npuMeHeHue. JlabopartopHbie onbitbl. 31. M3yueHue
cBOMCTB aMMHaka. 32.Pacno3HaBanue coiei
aMMOHUS

XapakTepucTuKa aMMHUaKa: CoCTaB, pusnueckne u
XMMHUYECKHe CBOICTBA, MOJydeHHEe U IPUMEHEHHE.
CocrapieHue Ha3BaHUi cojieil aMMOoHUs 1o hopmysie U
ux (HopMyII [0 Ha3BAHHUIO.
CocraBieHue MOJIEKYJISIPHBIX YpaBHEHUH peakiuil, xa-
pPaKTepU3yIOUIMX XUMUUECKHE CBOHCTBA aMMHaKa U coJieit
aMMOHHUSI, 3JIEKTPOHHBIX YPAaBHEHHH IPOLIECCOB OKHUCIIE-
HUS-BOCCTAHOBIICHHUS, YPAaBHEHHUH DJIEKTPOIUTUIECKON
JIICCOLMAIINN, MOJIEKYJISIPHBIX, TOJHBIX U COKPALICHHBIX
HWOHHBIX ypaBHEHHH PEaKIHWi C y4aCTHEM JJIEKTPOJIUTOB.
YcraHOBIEHHE MPUYNHHO-CIICACTBEHHBIX CBS3EH MEXIY
XUMHYECKOH CBSI3bI0, TUIIOM KPUCTAJUIMYECKON PEIIeTKH
aMMHUaKa ¥ coyeil aMMOHUs, UX QU3MYECKUMH U XUMHYe-
CKUMH CBOMCTBaMH.
Habnronenue n onrcaHue XMMU4YECKOT0 SKCIIEPUMEHTa
10 Pacro3HaBaHUIO HOHOB aMMOHHUS. BrInonHeHue
pacyeToB 0 XUMUYECKUM (OpPMYJIaM U ypaBHEHUSIM
peaKiyid, MPOTEKAIIUX C YYaCTHEM aMMHUaKa

40(14)

Oxkcust
azora(ll) u
(IV cocras,
¢usnueckue wu
XUMHYECKUE
CBOICTBA,
HOJTy9CHUE u
TPUMEHEHH)

Oxkcuppt asora (1) u (IV) cocras, husnueckue u
XUMHUYECKUE CBOMCTBA, MOJTyIE€HNE U IIPUMEHEHH

XapakTepucTHKa OKCHJIOB a30Ta: COCTaB, (PU3UUECKUE U
XMMHUYECKHE CBOICTBA, MOJTyYeHNE U
npumenenre.CocraBieHue Ha3BaHUM OKCUIOB a30Ta 110
(dopmyie 1 ux GopmyI1 Mo Ha3BaHUIO.

CocraBieHre MOJIEKYISIPHBIX YPAaBHEHUH peakiui, Xa-
PaKTEepU3YIOMNX XUMUIECKIE CBOIICTBA OKCUIOB a30Ta,
JJICKTPOHHBIX YPaBHEHHUI MTPOLECCOB OKHUCICHHUS-
BOCCTAHOBJICHHSI, MOJIEKYJISIPHBIX, TIOJIHBIX U COKpa-
LICHHBIX HOHHBIX YPAaBHEHUH peakiuii C yuacTHeM
3JIEKTPOJIUTOB.

YcraHoBNIeHHE IPUYUHHO-CIIEICTBEHHBIX CBSA3EH MEXy
XMMHUYECKOH CBA3bIO, TUIIOM KPUCTAJUINYECKOH peleTKu
OKCH/JIOB a30Ta, ero GU3MYECKUMH U XUMUYECKUMHU
CBOICTBaMH

41(15)

A3oTHas
KHUCJIOTa Kak
JNEKTPOJIUT, e
MIPUMEHECHHUE

A3OTHasl KUCIIOTa KaK 3JIEKTPOJIMT, €€ CBOMCTBA 1
npumeHeHue. Aemoncrpauymmn. OOpasiibl BaXKHEHIIINX
JUIsS. HAPOJTHOTO XO3SICTBA HUTPATOB.
Na6oparopHbie onbiTbl. 33. CBONCTBA pa3baBiIeHHOMH
A30THOU KHCIIOTHI

XapakTepucTHKa a30THOM KUCIIOTHI: COCTaB,
¢bm3uIecKre U XMMHUYECKHE CBOWCTBA KaK AJICKTPOIINTA,
npuMmenenne. CocTaBiIeHHE MOJIEKYISIPHBIX YPaBHEHUN
peakuuii, XapaKTepu3yIOIINX XUMUIECKHE CBOIICTBA
a30THOW KHUCJIOTHI, SJIEKTPOHHBIX yPaBHEHHH MPOLIECCOB
OKHCJICHHUSA-BOCCTAHOBIICHUS; MOJIEKYJISPHBIX, OJTHBIX U
COKpaIIeHHBIX HOHHBIX YPAaBHEHUN PEAKINNA C yIaCTHEM
JJIEKTPOJIUTOB.




YcraHoBIEHNE IPUUUHHO-CIIEICTBEHHBIX CBA3EH MEX Iy
XUMHYECKOH CBS3bI0, TUIIOM KPUCTAJUIMYECKON PEIIETKN
A30THOM KUCIIOTHI, €€ (PU3NUECKUMH U XUMHUYECKUMHU
CBOMCTBaMH

42(16) A3zoTHas A30THas KUCI0Ta Kak okucnuTenb. Hutpatel u CocTraBiieHnue MOJIEKYJISIPHBIX YPaBHEHUH peakiuid, Xa-
KHCIIOTA KaK HUTPUTHL, IpoOIIeMa UX COJEPKaHUs B PaKTepU3yIOIUX XUMUYECKUe CBOIICTBA a30THOI Kucio-
OKWCJIUTED, €€ CEeNbCKOXO3HCTBEHHON MPOAYKINH. A30THBIE ThI KaK OKHCIIMTEIN, 3JIEKTPOHHBIX YpaBHEHUH Mpo-
[OJTyYeHIE yZI0OpeHus. AeMUOHCTan.l:IVI- Bsaumonericteue KoH- LIECCOB OKUCJIEHHU-BOCCTAHOBIICHUS. XapaKTEPUCTUKA

HCHTPUPOBAHHOU a30THOM KMCJIOTBI C ME/IbIO. MOJIy4EHUS a30THOM KUCIIOTHI. BrINonHeHue pacueToB
Na6oparopHbie onbiTbl. 34. B3anMoeiicTBre 0 XUMUYIECKAM (POPMYIIaM U yPaBHEHHAM PEaKIIUi,
KOHIICHTPUPOBAHHOW a30THON KUCIIOTHI C MEJIBIO MPOTEKAIONINX C yIACTHEM a30THOM KHCIIOTEI

43(17) Docdop. Crpoenne aroma u amiorponus ¢ocdopa, cBoiictBa | Xapakrepuctrka Gochopa: ctpoeHue, GusnvecKue u
CoenuHeHust O6emoro u kpacHoro ¢Qochopa, UX NpPHUMEHEHHE. XMMHYECKUE CBOHCTBA, NOIyYeHUE U IPUMEHECHHUE.
¢docdopa. OcuoBuble coenuuenust: okcug ¢ocpopa (V) u | CocraBnenue HazBaHuil coeannenuii pocdopa no pop-
IlonsATHE O oprodochopnas kucnora, ¢ocdarsl. DochopHble |  Myie u ux hopmyn o HazBaHUIO. OOBsICHEHUE
(dochopHbIx ynobpeHus. femonctpaumn. OOpasipl NPUPOAHBIX | 3aBUCHMOCTH CBOMCTB (MJIM MpeCKa3bIBaHHE CBOWCTB)
ynoOpeHusx coequHeHnii Qgocdopa. OOpas3ubl BaKHEHIIUX JUI ¢docopa ot nonoxenus B [lepuonuueckoii cucreme

HapOoJHOro Xo3siicTBa (pochaTos. xumudeckux 31nemenToB J. V. Menneneesa.
Na6opatopHble onbiTbl. 35.'openue pocdopa Ha CocraBieHue MOJNEKY/ISIPHbIX YpaBHEHUN peakiui, xa-
BO3/yXe U B Kucnopoje. 36.PacnoznaBanue PaKTepU3YIOLIMX XUMUYECKHE CBOMCTBA ocopa U ero
dhocdaron COCMHEHUI, JICKTPOHHBIX YPAaBHEHUH MPOIIECCOB OKUC-

JICHUS-BOCCTAHOBIICHHS], YPAaBHEHH 3JICKTPOJIUTHYE-
CKOH TMCCOIMAIINH, MOJICKYJISPHBIX, TIOJIHBIX M COKpa-
[ICHHBIX NOHHBIX YPAaBHEHUH peakluii C y9acTueM
JJICKTPOIIUTOB.
VYcraHOBIEHUE MPUUUHHO-CIIEACTBEHHBIX CBA3EH MEXIy
CTPOEHHEM aTOMa, XMMUYECKOH CBA3bI0, THUIIOM KpUCTall-
myeckoi pemerku Gochopa U ero coeuHeHuH, ero hpu-
3U4ECKUMHU U XUMUYECKHMU cBolicTBamu. Habmonenue u
oInucaHue XUMHUYECKOTO 9KCIIEPUMEHTA o
pacno3HaBaHuio Gocdar-HOHOB
44(18) | Yraepon CrtpoeHue aTomMa 1 aJuIoTPOIHs YIiIepoa, CBOHCTBa XapakTepuCTHKA yriiepo/ia: CTPOSHHE, aJUIOTPOIusl, (u-

Crpoenue aToma
U aJUIOTPONHS
yriepoja,
CBOMCTBa ero
MonubUKauui 1
UX TPUMECHEHUE

ero MoanGUKaLKi 1 UX IPUMEHEHHE.
BAemoHcrpauuu. [loronienre yriem pacTBOPEHHBIX
BELIECTB MJIH ra30B. BoccTaHOBIIEHHE MEIU U3 €€
oKcuja yriieM. JlabopartopHsie onbitbl. 37. 1 0peHue
YIJIs B KUCIIOPOJE

3UYeCKHe M XUMHUYECKHe CBOHCTBA, TIOMyUCHUE H
IpHMEHEHHE.
CocraBiieHU€e Ha3BaHUM COeUHEHUH yriepoa 1no ¢pop-
Myie ¥ ux Gopmyi 1o HazBaHuto. OObsCHEHUE
3aBHCHMOCTH CBOWCTB (MJIH MpeICKa3bIBaHUE CBOMCTB)
yriepoja oT nonoxenus B Ilepuoaudeckoit cucreme
XUMHYECKUX 31eMeHTOB . . MeHneneesa.
CocraBieHue MOJEKY/ISIPHbIX YpaBHEHUN peakiui, xa-
PaKTepU3yIOIUX XUMUYECKHE CBOIICTBA yrieposa, 3eK-
TPOHHBIX YPaBHEHUH IPOLECCOB OKUCIEHUS-BOCCTAHOB-
JIEHUSL.

VYcraHOBIEHUE MPUUUHHO-CIIEACTBEHHBIX CBA3EH MEXIy

CTPOEHHEM aTOMa, XMMUUYECKOH CBSA3bIO, THUIIOM KpUCTaJl-

JIMYECKOU pelIeTKU YrIepoaa, ero GU3N4ecKUMU U XUMU-




YECKUMHM CBOMCTBAMHU

45(19)

Okcuapl
yraepoga(Il) u
av), UX
CBOHCTBa U
MIpUMEHEHUE

Oxkcunsl yraepona (II) u (IV), ux CBOMCTBa U
MPUMEHEHUE

XapaKkTepucTHKa OKCHUJIOB YIJIEpo/ia: COCTaB,
¢bm3uYIecKue U XMMHYECKHe CBOHCTBA, OIyYeHUE U
npuMmenenne. CocTaBlIeHHE MOJIEKYISIPHBIX YPaBHEHHUN
peakuuii, XapakTepu3yIOIINX XUMUIECKHE CBOICTBA
OKCH/JIOB yTJIEPO/Ia, 3JEKTPOHHBIX yPaBHEHUI! ITPOIIECCOB
OKHCJICHUSI-BOCCTAHOBIICHUS; MOJIEKYJISPHBIX, ITOJIHBIX U
COKpAIllEHHbIX HOHHBIX YPaBHEHUH peakLuii ¢ yqacTuem
JJIEKTPOJIUTOB.

YcraHoBNIeHHE IPUYUHHO-CIIEICTBEHHBIX CBSA3EH MEXy
XMMHUYECKOH CBA3bIO, TUIIOM KPUCTAJUINYECKOH peleTKu
OKCH/JIOB yTJIeposa, UX pU3MYECKUMHU U XUMUYECKUMH
CBOICTBaMH

46(20)

YronbHas
KHUCJIOTA U ee
COJIH.
KectkocThb
BOJIBI K
CIocoOkI ee
yCTpaHEHHsI

VYronbHas kuciora. ColH yroibHOH KUCIOTHI:
KaJBINT, COJa, TOTAlll, UX 3HAYCHUE U PUPOJIC U
JKH3HU YesioBeka. JKeCTKOCTh BOJIbI M CIIOCOOBI ee
YCTpaHEHHUSL.

Aemoncrpauun. O6pasibl NPUPOTHBIX COSANHEHUN
yriiepona. O6pasibl BaXHEHIINX JJIsi HAPOAHOTO
X03HCTBAa KapOOHATOB.

Na6oparopHsie onbiTbl. 38.[1lonyueHre yroiapHOM
KHCJIOTHI U U3y4eHue ee cBoiictB. 39.I1epexon
kapOoHaToB B rusipokapOonatsl. 40.Pa3noxenne
THIpOKapOOHaTa HATPHS

OmnpenesneHus MOHATUH «BpeMEHHas )KECTKOCTh BOJBI»,
«IIOCTOSIHHAS JKECTKOCTH BOJIBI», <OOIast )KECTKOCTh
BOJIBI».

XapaKTepHCTHKA YTOJbHON KHCIOTBI U €€ COJIEH: COCTaB,
¢du3nuecKue 1 XUMHYECKHE CBOMCTBA, NOJIY4YECHHUE U IIPH-
MEHEHHE.

CocraBieHre Ha3BaHUH COJIeH yrOJbHOM KHCIOTHI 110
¢dopmyre u ux Gopmy: o HazBaHoO. CocTaBICHUE
MOJIEKYIISIPHBIX YPaBHEHHH peakIiii, XapaKTepU3yIOInX
XUMHYECKHE CBOMCTBA yTOJIFHOUM KHCIIOTHI M €€ COJIeH,
YPaBHEHHH AJIEKTPOIUTHUECKOHN INCCOLNAIINY,
MOJICKYJISIPHBIX, TIOJIHBIX U COKPAILIEHHBIX MOHHBIX
YPaBHEHHI pPEaKIH C yJaCTHEM DIIEKTPOIUTOB.
Omnncanue croco00B YCTPaHEHHUS JKECTKOCTH BOJBI U
BBITOJIHEHHUE COOTBETCTBYIOLETO XUMUYECKOTO
9KCIEPUMEHTA.

HaGuonenue u onmicanne XMMUYECKOT0 SKCTIEPUMEHTa
10 PACTIO3HABAHUIO KapOOHAT-NOHOB. Brimonnenue
pacyeToB 10 XUMUYECKUM (OpPMYJIaM U ypaBHEHUSIM
peaxuuii, MpOTEKAOIUX C YYaCTHEM COeIMHEHUI
yriepoja

47(21)

Kpemuuit
Crpoenue
aroMma
KpeMHUS,
KpUCTaJTHye-
CKHI KpEMHH,
€ro CBOMCTBA U
MIpUMEHEHUE

CTpOCHI/Ie aromMma KPEMHHUS, KpI/ICTaJ'IJ'II/I‘IeCKI/Iﬁ
erMHHﬁ, €ro CBOMCTBA U MIPUMCHCHUEC

XapaKTepUCTUKA KPEMHUS: CTPOCHUsS, GU3UUECKUX U
XUMHYECKUX CBOMCTB, IIOJIyYEHUs U IPUMEHEHHUS.
CocraBneHue Ha3BaHUH coeqUHEHUI kpeMHus 10 (op-
Myie ¥ ux Gopmyi 1o HazBaHu0.OObsICHEHUE
3aBHCHMOCTH CBOWCTB (MIIH Mpe/ICKa3bIBaHUE CBOMCTB)
KpeMHHUs OT nojuoxxeHus B [lepuoauueckoil cucreme
xumuueckux anementos /1. . Menneneesa.
CocraBieHue MOJEKYISIPHbIX YpaBHEHUN peakiui, xa-
PaKTepU3yIOIUX XUMUYECKUE CBOICTBA KPEMHUS, JJIEK-
TPOHHBIX YPaBHEHUH IPOLECCOB OKUCIEHUS-BOCCTaHOB-
JICHUSL.




YcraHoBIEHHE IPUUUHHO-CIIEICTBEHHBIX CBA3EH MEXIy
CTPOCHUEM aTOMa, XMMUYECKOH CBA3bIO, TUIIOM
KPHUCTAJUIMYECKON PEIIEeTKN KPEMHUS, €T0 (GU3NIeCKUMHU
1 XMMHYECKHUMHU CBOHCTBAMHU

48(22) CoenuneHus Oxcun kpemanst (1V), ero npupoHsie XapakTepuCTHKa COCAMHEHUN KPEeMHHUsI: COCTaB,
KpeMHHUS pasHoBuHOCTH. CHIMKAThl. 3HAYE€HHE COSAMHEHUH (bu3nuecKue 1 XUMHYECKHE CBOMCTBA, NOJIY4YEHHUE U IIPH-
Oxcun KpEMHHS B )KUBOU M HEXXUBOW NpUpPOIE. MEHEHHE.
kpemuust (1V), Aemoncrpauun. O6pasibl NPUPOJHBIX COSANHEHUN CocraBieHue Ha3BaHUM COeAMHEHNH KpeMHus 1o (op-
€ro KpeMHUs. JlabopaTopHble onbiTbl. 41.[TonyueHue Myie ¥ ux Gopmyi 1o HazBaHuto. CocraBieHue
MIPUPOJIHbIE KPEMHEBOU KHCIIOTHI U M3y4YEHUE €€ CBOICTB MOJIEKYJISIDHBIX YPaBHEHUH peakiui, XapaKTepU3yIOIIX
Pa3HOBUIHOCT XMMHUYECKHE CBOICTBA COSIMHEHNI KPEMHUS,
u. CUITMKaThI 3JIEKTPOHHBIX YPaBHEHHH MPOLIECCOB OKUCIICHUS-
BOCCTaHOBJICHUS; YPAaBHEHUH 3JIEKTPOJIUTHYECKOM
JTIUCCOLMAIINY; MOJIEKYJISIPHBIX, TIOJIHBIX M COKPAILIEHHBIX
HMOHHBIX YPAaBHEHUH peakIMii C y4acTHEM 3JICKTPOJIHUTOB.
YcraHoBNIeHHE IPUYUHHO-CIIEICTBEHHBIX CBSA3EH MEXy
XMMHUYECKOH CBA3bIO, TUIIOM KPHCTAJUINYECKOH peleTKu
COEAMHEHNH KPpEeMHUS, er0 GU3MIECKUMU U XUMH-
4eCKUMU cBoicTBamu. Habmronenne n onucanue
XMMHYECKOT0 HKCIIEPUMEHTA MO PACIIO3HABAHHIO
CHWJIMKaT-HOHOB. BhINoiHeHHEe pacueToB 0 XUMHUYECKHM
(dbopMyIaM M ypaBHEHHUSIM peakuuii, IPOTEKAIOMNX C
Y4acTHEM COEIMHEHUI KpEMHHUsI
49(23) | CunukarHas INonsarue o cunmukaTHOM MPOMBIIIIEHHOCTH. CTekno, | XapakTepucTHKa CHIIMKATHON [TPOMBIIUICHHOCTH
MPOMBIILIEH- [IEMEHT, KepaMuKa. Jlemoncrpaummn. OOpasibl
HOCTh CTEKJIa, KEPAMUKH, IEMEHTa
50(24) | O6o0menue 1O Bbruncnenus no xumudeckuM (HOpMysiaM U ypaBHEHUSIM
teme «Hemeran- peaxiuif, NPOTeKarIUX ¢ y4acTUEM HEMETAJIJIOB U MX CO-
JIbD» CIUHCHUM.
[IpencraBnenue napopmanuu o teme «Hemeranis» B
BUze TaOJIMI, CXeM, ONOPHOTO KOHCIIEKTA, B TOM YHUCIIE C
npumeHeHueM cpencts UKT.
OtcrauBaHue CBOEW TOUYKM 3pPEHHS, €€ apryMeHTalus U
MoJTBEepKIeHNE (PaKTaMu.
Cocrapnenue pedepara 1o onpeaeacHHom hopme
51(25) KonTponbHas KPNC3
pabota Ne3 o
TeMe
«Hemerannb»
TEMA 4. MPAKTUKYM 2. «CBOVCTBA COEAMHEHW HEMETAJI/TIOB> (3)
52(1) IIP 2 Pemienne | PemieHue OKCIEPUMEHTANBHBIX 3a4ad MO TeMe | DKCIHePHMEHTAIbHOE UCCICIOBAHUE CBOWCTB HEMETAIIOB

OKCIIC-
PUMCHTAJIBbHBIX
3aja4 1o T€MeC

<<H0)1rpynna rajlor€HoB>»

U UX COCAMHEHWH, PEeIIeHHE SKCIEPUMEHTAIbHBIX 3a/a4
o Teme «[loarpymnmna rajgoreHoB».
Pabota c naboparopHbIM 000pyZOBaHHEM M HArpeBaTelb-




«[logrpymmna
raJlOreHOB»

HBIMH TIPHOOPAaMH B COOTBETCTBHH C NPaBUIAMHU TEXHUKH
0e30macHOCTH.
HabGnronenue 3a cBOiCTBaMU rajioreHoOB, UX COCIUHEHU I
U SIBIICHUSIMH, IPOUCXOAIIUME ¢ HUMU. Onrcanue
XMMHYECKOT0 HKCIIEPUMEHTA C TIOMOLIbIO €CTECTBEHHOTO
(pyccKOro wiiH pOIHOIO) SI3bIKA U SI3bIKA XUMHUH.
dopmyupoBaHUEe BBIBOJIOB IO pe3yjibTaTaM IpPOBENEH-
HOTO DKCIIEPUMEHTA.
Opranuzanusi y4eOHOTO B3aMMOJICHCTBUS B TPYIINE

53 (2)

ITP 3 Pemmenne
JKCIe-
PUMEHTAIIbHBIX
3a[a4 10 TeMe
«[loarpymnmna
KHCI0poaa»

Pemenne  sKcrepuMEHTaNBHBIX
«[loarpynmna kucioponaa»

3aga4 110 TEMC

DKCepUMEHTAIEHOE HCCIeI0BAaHNE CBOWCTB HEMETAIIIIOB
U UX COCAMHCHUH, PEIICHUE JKCIEePHUMEHTABHBIX 3a1a4
o Teme «loArpymmna Kucuopoma».
Pabota ¢ nabopaTopHbIM 00OpPYAOBAaHUEM U HATPEBATEINb-
HBIMH MPHOOPaMH B COOTBETCTBHH C MPABHIAMHU TCXHUKU
0Ee30IMaCHOCTH.
Ha6uroeHre 3a CBOMCTBaMU KHCIOPO/a, CEPhI, HX CO-
eIMHEHHH U SABICHUAMH, TPOUCXOIAIIUMHU C HIMH.
Onwrcanne XUMHIECKOTO IKCIIEPUMEHTA C IIOMOIIBIO €C-
TECTBEHHOTO (PYCCKOTO WJIM POHOTO) SI3bIKA U S3bIKA
XUMHH.
DopMyIUpOBaHKE BBIBOJOB MO pe3yJbTaTaM IMPOBEICH-
HOTO KCIIEPUMEHTA.
Opranu3aiisi y4eOHOT0 B3aMMOJICHCTBHUS B TPYIINE

54 (3)

I1P 4
Ilomyyenue, co-
OupaHue u pac-
[I03HaBaHUeE Ia-
30B

HOJ'Iy‘IeHI/Ie, CO6I/IpaHI/Ie 1 paCrio3HaBaHUC ra3oB

Pabota ¢ maboparopHbsIM 000pyZOBaHHEM M HArpeBaTElIb-
HBIMHU ITPUOOPAaMHU B COOTBETCTBHU C MPaBHJIAMH TEXHHUKH
0€30MaCHOCTH.

HaGmoienue 3a cBOMCTBaMH HEMETAJUIOB U UX COCIUHE-
HUM U SIBICHUAMH, MPOUCXOIAIMMHU C HUMH.OnHcaHHe
XMMHYECKOT0 HKCIIEPUMEHTa C MOMOIIbIO €CTECTBEHHOTO
(pycckoro wWiM pOXHOTO) s3bIKA W SI3bIKA  XUMUH.
DopmyupoBaHUE BBIBOJIOB IO pe3yjbTaTaM IpPOBENEH-
HOTO DKCIIEPUMEHTA.

Opranu3zaiis y4eOHOro B3auMOISHCTBUS B TPYIIIE

TEMA 5. OBOBLLEEHME 3HAHWIA MO XM 3A KYPC OCHOBHOW LLKOJIbl. IOAFOTOBKA K TOCYAAPCTBEHHOWM MTOTOBOW ATTECTALLM

(TVIA) (10)

CKHUX CBSI3€H U
THIIBI
KpHCTaJITHYe-

TATMYECKHUX PEIICTOK. B3aUMOCBS3b CTPOCHHUS 1
CBOMCTB BEIIICCTB

55-56 Ilepuonnueckuit Ilepuonuueckuii 3akon u Ilepuoauueckas cucrema [Ipencrasienue nHGOPMALIUH [TO TEME

3akoH u Ilepuo- xumuyeckux snemeHToB J[. . Menzaeneesa. «llepuonnueckuii 3axoH u Ilepuonnyeckas cucrema /1.
(1-2) JIMYecKasi cucTe- Du3MYECKUA CMBICIT ITIOPAKOBOTO HOMEpa U. Menneneesa B CBETE TEOPUU CTPOSHHS aTOMa» B

Mma J[. . Menne- 3JIEMEHTa, HOMEPOB NIEPUOIa U TPYIIIIHL. BUze TaOJIMI, CXEM, ONOPHOTO KOHCIIEKTA, B TOM YHUCIIE C

jJeeBa B CBETE 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB 3JIEMEHTOB U npumenenuem cpencts UKT.

TEOpHH WX COEJMHEHUI B IIEPHOAAX U TPYIIAX B CBETE BelnonHeHne TeCTOBBIX 3a/1aHU IO TeMe

CTPOCHUS aToMa MIPEJCTaBICHUI O CTPOSHUU aTOMOB 3JIEMEHTOB.

3nauenue [lepuoamdeckoro 3akoHa

57 (3) Bugs! xummue- Buap! xumuueckux cBsi3ei U TUIIBI KpUC- [IpencraBnenue uHpopMaiuu mo Teme «Buabl XUMHUYe-

CKHX CBSI3€M W THUIBl KPUCTAIIMUECKHUX penieTok. Biam-
MOCBSI3b CTPOCHHSI U CBOWCTB BELIECTB» B BHIE TaOJMLI,
CXE€M, OTIOPHOTO KOHCIICKTA, B TOM YHCJIE C IPUMEHEHHEM




CKUX PELIETOK.

cpenctB UKT.

Bsaumocss13b BerInosnHeHue TecTOBBIX 3a1aHUM O TeMe
CTPOCHUS U
CBOMWCTB
BEIIIECTB
58-59 Knaccupukanus Knaccupukanus XMMUUECKUX peakLuil 110 IpencraBnenue unpopmanuu mno teme «Knaccuduxanus
XUMUYECKUX pe- Pa3IMYHbIM MPpU3HAKaM (4HCIIO U COCTAB XMMHYECKUX peakLuil o pa3nu4HeiM npusHakam. Cko-
(4-5) Ak o pearupyomumx 1 o6pa3y}on11/1xc;1v BELIECTB; HATUYHE POCTh XUMHUIECKHX PEAKITHI» B BH/E TAOJIHII, CXEM,
pa3NIu4HbIM rpaHuLbl pa3zena ¢a3; TeroBon 3¢ dexr; OTOPHOTO KOHCIEKTA, B TOM YHCIE C IPUMEHEHUEM
MIpU3HAKAM. W3MEHEHUE CTEIeHEH OKUCIICHHS aTOMOB; cpencts UKT.
CkopocTb HCII0JIb30BAHUE KaTaanu3aTopa, HallpaBJICHUE BrImosiHeHE TECTOBBIX 3aJaHUH 110 TEME
XHUMUYECKUX pe- npoTekanust). CKOpOCTh XUMHYCCKHX PEAKIUN 1
Ak (haxTopH!, BAMSIOIINE Ha HEe
60-61 Knaccudukan | IIpoctele ¥ ciokHble BemiecTBa. MeTamisl | [Ipencrasnenue napopmaiuu mo teme «Knaccupukanms
us U cBolicTBa | Hemertaiwbl. CoctaB, kinaccudukamus u  o0mmMe | W CBOMCTBA HEOPTaHMYECKUX BELIECTB» B BHJE TaONINII,
6-7) Heop- XMMUYECKHE CBONCTBA OKCHIOB M T'MJIPOKCHIOB | CXEM, OIIOPHOI'O KOHCIEKTA, B TOM YHCIIE C
TaHUYECKUX (ocHOBaHMH, KHCIOT, aM(pOTEPHBIXTHIPOKCHIOB), npumenenuem cpeacts UKT.
BEIIIECTB commB cBete TOJ] BrimoaHeHne TECTOBBIX 3aJJaHUH 1T TEME
62 (8) I'enetnueckue I'enetnueckue psasl MeTaa, HEMeTaLIA U IIpencraBnenue nabOpMANH 110 TeMe «[ eHEeTHYECKHe
psbl MeTaIa, MIEPEXOAHOr0 METajIa PAABI METaJuIa, HEMeTalla ¥ TIEPEX0THOr0 MeTallia» B
HeMeTaia U Bu/ie TabIUL, CXeM, ONOPHOTO KOHCIIEKTA, B TOM YHUCIIE C
IIEPEXOJHOIO npumenenuem cpencts MKT. BrinonHenne TecToBbIX
MeTajuia 3aJJaHu# 10 TeMe
63-64 Tpenunr- Tpenunr-recrupoBanue 1o Bapuantam [ MA BrinonHeHue TecTa 3a Kypc OCHOBHOM IIKOJIBI
TECTHPOBaHHE MIPOLLIBIX JIET U AEMOBEPCUH
(9-10) | O BapuaHTam
I'MA  npomumbix
JeT W JIeMo-
BEpCUU
65-67 Hrorosas KPN24
KPNe4
(1-3)
68 (4) Ananus KP
69-70 Hroroseie
(5-6) YPOKH
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