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1. IHosicHUTEJbLHASA 3aMNCKA

Jlannas mporpamma pazpaboTaHa Ha OCHOBE IPOTrpaMMBbl OCHOBHOTO 0011ero oopa3oBanus o xumus. 8-9
knaccel. ABtopel O.C. I'abGpuensn, A.B. Kymmosa.-3-e u3z., crepeotun.- M.: [Ipoda, 2015 u npumepHoii
nporpammsl fgosreestr 00o.ru

Henan oOyuenust ¢ yuerom cnenuuku yueOHOro npeamera.

OnHO# M3 BaXHEWIHMX 33a4 OCHOBHOTO OOIIEro oOpa3oBaHUs SBISETCS MOJATOTOBKA OOYYJArOIIMUXCS K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODPY JKM3HEHHOTO M mpodeccruoHanbHoro mytd. OOyJaromuecs: T0JKHBI
HAyYUTHCSI CAMOCTOSITEJIBHO CTABUTDH LIETN U ONPENENIATh IYTH UX JOCTHKEHMSI, UCII0JIb30BaTh NPUOOPETEHHBII
B IIKOJIE OTIBIT B PeaJIbHOM JKM3HU, 32 paMKaMH y4eOHOTO Iporecca.

XuMUS Kak ydeOHBIH MpeaMeT BHOCHUT CYIIECTBEHHBIM BKJIaJ B BOCIUTAHUE U PA3BUTHE OOYUaAIOIIMXCS;
OHa TMPHU3BaHA BOOPYXKUTh UX OCHOBAMH XHMHUYECKHX 3HAHUN, HEOOXOJIUMBIX /JIsi MOBCEAHEBHOW >KHU3HH,
3aJI0KUTh (QYHIAMEHT JUIsl JAJbHEWIIEro COBEPILIEHCTBOBAHUS J3TUX 3HAHWW, a TakkKe CIocoOCTBOBATh
0e30macHOMY MOBEJICHUIO B OKPYXKAIOIIEH cpeie U OepeKHOMY OTHOIIEHHUIO K HEHl.

N3yuenne XuMuu B OCHOBHOM IIKOJIE HAIIPABJICHO:

® Ha OCBOEHME BaXHEMIINX 3HAHUH 00 OCHOBHBIX MOHATHUSX M 3aKOHAX XHMHH, XUMHYECKOU
CHUMBOJIUKE;

e Ha OBJAJCHHE YMEHHUSIMH HaOMOJaTh XUMHYECKUE SBJIEHUS, MPOBOJUTH XUMHUYECKUI
SKCIEPUMEHT, MPOU3BOJUTH PAacU€Thl HA OCHOBE XMMHUYECKHX (OPMYJ BELIECTB U YpaBHEHMM
XUMUYECKUX PEAKIUH;

e Ha pa3BUTHE TNO3HABATEIBHBIX HHTEPECOB M HWHTEIUICKTYAIbHBIX CIIOCOOHOCTEM B TMpollecce
MPOBEACHUSI XHMHUYECKOTO OKCIIEPUMEHTa, CaMOCTOSITEJIbHOTO TPHOOpPETeHUsT 3HAHUKW B
COOTBETCTBUU C BOZHUKAIOIIMMHU KU3HEHHBIMU TOTPEOHOCTAMU;

¢ Ha BOCIUTaHUE OTHOIIEHUS K XHMHUU KaKk K OJHOMY M3 (yHJaMEHTAlbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUS U AJIEMEHTY 00IIe4eI0BEYEeCKON KYIbTYpHI;

e Ha NMPUMEHEHHE MOJTYYEHHBIX 3HAHUW M YMEHHH a1 0€30MacHOTO HCIOJb30BAaHUS BEIIECTB U
MaTepHuaoB B ObITY, CETbCKOM XO3sIIICTBE M Ha MPOU3BOJCTBE, PELICHUS MPAKTHUECKUX 3ajay B
MTOBCEIHEBHON JKU3HH, MPEIyNpeKICHUs SBICHUM, HAHOCSIIUX Bped 3/I0POBbIO YEIOBEKAa U
OKpY’Karollen cpee.

3anayu oOyueHus:
JInunocTHbIe: [ToAroTOBKA 00Y4aIONIUXCS K BBIOOPY )KU3HEHHOTO U PO(PECCHOHATBLHOTO MTYTH.

BocnuraresnbHble: BHecTu cyiecTBEHHBIN BKJIaJ B BOCIUTAHUE U Pa3BUTHE oOydaromuxcs. BoopyxuTs ux
OCHOBaMHU XMMHYECKUX 3HAHHWH ISl MOBCEAHEBHOW KU3HU, 3AJI0KUTh (PyHIAMEHT JAJsl COBEpPUICHCTBOBAHUS
3THX 3HAHUU, COCOOCTBOBATH OE30MMACHOMY MOBEACHUIO B OKPYXKAIOIICH cpefe U OepeKHOMY OTHOIICHUIO K
Hew.

Bocrniutanue yOexJIeHHOCTH B TMO3UTHBHOM pOJIM XUMUU, JKU3HH COBPEMEHHOTO OOIIECTBA, OTHOLICHUS K
CBOEMY 37I0pPOBBIO M OKPYXKAIOIIEH cpene.

IMo3naBarenbHbie:[IpogomkuTs GopmupoBanue yuraTenbckoil kommereHTHocth M MKT rpamortHOCTH,
pa3BUTHE HABBHIKOB PAalbOTHl C PAa3IMYHBIMU BHUAAMU HHpOpMaIuH, cHopMuUpoBaTh 0a30BBIA MOHATUHHBIN
anmapar, MpeJCTaBIeHHEe O €AMHCTBE MaTepUAIIbHOTO MHMpa Ha OCHOBE OCOOCHHOCTEH CTpOEHHs aTOMOB U
MOJIEKYJI, YUEHUS O NEPUOJUYHOCTH, nepuoauueckoro 3axkona /[.1. MenzneneeBa, MaTepualbHOTO €IMHCTBA
BEIIECTB €CTECTBEHHOTO MHPa U T€HETUYECKOH CBSI3H.

PazBuBarwime: Pa3BUTUC TTO3HABATCIIBHBIX MHTCPCCOB YYAIIHUXCA, B PA3SBUTHHU TBOPYCCKUX CIIOCOOHOCTEH
ydqalmuxcsda B IpouecCe N3y4CHud UMU XHMHUYECKOM.



OcHoBHBIE HIEH Kypca

* MarepuanabHO€ €AMHCTBO BEIIECTB €CTECTBEHHOTO MUPA, X TEHETUYECKAs CBSI3b;

*  TIPUYUHHO-CIEACTBEHHBIE CBS3M MEXIY COCTaBOM, CTPOCHHEM, CBOWCTBaMH, IIOJIyYUCHUEM U
MIPUMEHEHHUEM BEIIECTB;

* I03HABA€MOCTh BEILIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX PEAKIIHil;

* OOBSCHAIOIIAS M TMPOTHO3UPYIOIIAS POJb TEOPETUUYECKUX 3HAHWUU Ui (DaKTOJIOTHYECKOTO MarepHala
XUMUU 3JIEMEHTOB;

* KOHKPETHOE XHUMHUYECKOE COCJAMHEHHE KaK 3BEHO B HEMPEPBHIBHOM IeMM MpEeBpaIICHUN BEIIECTB,
YYaCTBYIOIIEE B KPYTOBOPOTE XUMUUYECKUX DJIEMEHTOB U XUMUYECKON IBOJIIOLINN;

* 00OBCKTHBHOCTh M ITO3HABAEMOCTh 3aKOHOB TPHUPOJIbI; 3HAHWE 3aKOHOB XHMMHUHU TIO3BOJISICT YIPABIIATH
XUMHYECKAMHU TPEBPANICHUSIMU BEIIESCTB, HAXOIUTh DKOJIOTHYECKH O€30IacHbIC CIOCOOBI MPOM3BOJCTBA U
OXpaHbl OKPYKAIOIICH CPeIbl OT 3arps3HEHNS;

* B3aMMOCBSI3aHHOCTh HAayKH W TIPaKTUKH; TpeOOBaHUS MPAKTHUKUA — ABWXKYIIAs CUJIa Pa3BUTHUS HAYKH,
YCHEXH MPAKTUKUA 00YCIOBICHBI IOCTH)KCHUSIMU HAYKH,

* pa3BUTHE XUMHUYECKOW HAyKH W XUMHU3ALUS HAPOJHOTO XO3MMCTBA CIYXaT HHTEpecaM dYelloBeKa W
o011ecTBa B 11€JIOM, UMEIOT TYMaHUCTHUECKHUI XapakTep U MPHU3BaHbl CIOCOOCTBOBATH PEIIEHUIO TJIO0ATBHBIX
mpo6IeM COBPEMEHHOCTH.

OTH UJEN PEATU3YIOTCS TYTEM JOCTHKEHUS CIEAYIOIIUX Uelell:

* popmuposarue y ydalUXCs XUMUUYECKOW KapTHHBI MHpPA KaK OPraHMYECKOW YacTH €ro IeJOCTHOU
€CTECTBEHHOHAYYHOU KapTHHBI;

* pazeumue TO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH ydJaluxcs B
MpoIIecce U3y4CeHUsI MMU XMMHYECKOW HAYKU U €€ BKJIaJla B COBPEMEHHBIN HAayIHO-TEXHUYECKUH MTPOTpecc;

* popmuposanue BAXHEUIIUX JIOTHYECKUX OIEpalii MbIIUIeHUs (aHamu3, CHHTE3, 0000IIeHHE,
KOHKpETH3allus, CpaBHEHHUE U Jp.) B MPOLIECCe MO3HAHUS CUCTEMbl BaXKHEHUIINX MOHSATUHN, 3aKOHOB U TEOPH O
COCTaBe, CTPOEHNUHU U CBOMCTBAX XUMHYECKUX BELIECTB;

* gocnumaHue yoeXIeHHOCTH B TOM, YTO MPUMEHEHHE MOJTYYCHHbBIX 3HAaHUI U yMEHUHN 10 XUMUHU SIBIIIETCS
00BEKTUBHON HEOOXOIMMOCTHIO Il Oe30macHOM paboThl C BEMIECTBAMH W MaTepHaJiaMd B OBITY M Ha
IIPOU3BO/ICTBE;

* npoekmuposamue W peanu3ayus BBITYCKHUKAMH OCHOBHOW IIKOJIBI JIMYHOM 0Opa3oBaTenbHOM
TpaeKTOpuu: BBIOOp mpoduiis oO0ydeHHsl B cCTapuieil MIKoJie WKW MpoecCHOHAIBHOTO 00pa3oBaTEIbHOIO
YUPEKICHUS;

* 081a0enUe KIIOUYEBbIMU KOMIETEHIUAMHU (y4eOHO-TI03HABATEIbHBIMU, HH(GOPMAIITMOHHBIMH, IIEHHOCTHO-
CMBICIIOBBIMU, KOMMYHUKAaTUBHBIMHU).

3HAUUTENbHOE MECTO B COAEpPKaHMU Kypca OTBOAMTCS XUMHYECKOMY HKcrepuMeHTy. OH MO03BOJIsET
chopMUpOBaTh y YdalIuXcs CHENHAbHBIE MPEAMETHBIE YMEHUS pPadOTaTh C XUMUYECKUMH BeIIECTBaMH,
BBITIOJIHATh MPOCThIE XUMHUYECKHE OIBITHl, HAYYUTh HX O€30MaCHOMY M OKOJOTUYECKH TPaMOTHOMY
oOpallleHHIO ¢ BElIeCTBAMH B OBITY U Ha MMPOU3BOJICTBE.

[IpakTueckue pabOThl CrPYNIUPOBAHbI B OJOKH — XMMHUYECKUE MPAKTUKYMBbI, KOTOPBIE CITy’KaT HE TOJBKO
CPEICTBOM 3aKpeIICHUs] yMEHUI U HaBBIKOB, HO U KOHTPOJIA KauecTBa UX C(HOPMUPOBAHHOCTH.

ITo cBOEMY YCMOTPEHHIO, a TAaKKE UCXOS U3 BO3MOXKHOCTEH IIKOJIHHOTO KaOMHETa XUMHUU YIUTETh MOXKET
W3MEHUTh M CTPYKTYpy TMPEACTABICHHOTO B MpPOrpaMMe MPaKTUKyMa, HAOpUMEP YBEIUYUTh YHCIIO
1abopaTopHBIX padOT 3a CUET COKPAICHUS JEMOHCTPALMA. DTO BO3ZMOXKHO MPH HEOOJNBIION HAMOIHIEMOCTH
KJIACCOB B CENCKUX IIKOJIaX, 0COOCHHO MaIOKOMILIEKTHBIX.

B kypce 9 knacca BHauanme oOOOLIAIOTCS 3HAHMA YdYallUXcs MO Kypcy 8 kiacca, anodeo3omM KOTOpOro
saBusercs llepuogmueckuit 3akoH u Ilepuonnueckas cucrema xumuyeckux dneMeHToB . M. Menneneesa.
Kpome Toro, 06001maroTcsi CBeICHHSI 0 XUMHUUYECKUX PEAKIUAX U UX KIAacCU(PUKAIMU — 3HAHUS 00 YCIOBUSAX, B
KOTOPBIX TIPOSIBISIOTCS XUMUYECKHE CBOMCTBA BEIIECTB, M CIIOCO0AX YIMPABIEHUS XUMHUYECKUMU MPOIIECCAMH.
3areM paccMaTpuBalOTCS OOIME CBOWMCTBA METAIJIOB M HeMeTawioB. [IpuBoAATCS CBOICTBA IIENOYHBIX U
IEJIOYHO3EMETIbHBIX METAJUIOB U rajoreHOB (ITPOCTHIX BEIIECTB U COSTMHEHHI raJIOTeHOB) Kak Hanboee



SAPKUX TMPEJICTaBUTENICH ITHX KJIacCOB JIEMEHTOB, M MX CpaBHUTENbHAs XapaKTepUCTHKa. B Kypce moapoOHO
paccMaTpuBaIOTCS COCTaB, CTPOCHHUE, CBOWCTBA, IIOJyYUCHHE W IIPUMEHEHUE OTICIIbHBIX, BAKHBIX B
X034 CTBEHHOM OTHOIICHUH BELIECTB, 00Pa30BaHHBIX AJIEMEHTaMU 2—3-TO TIEPHO/IOB.

B cBsi3u ¢ mepexosoM OCHOBHOW MIKOJBI Ha Takylo (OpMy HUTOroBoi arrecranmu, kak ['MA, B kypce
IIPEAYCMOTPEHO BPEMS Ha IIOATOTOBKY K HEM.

2. O0mas XapaKTepucTHKA y4eOHOTro nmpeaMeTa « XuMHsD)

B cootBercTBUM C (enepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM OCHOBHOTO OOIIEro
O6pa3OBaHI/I$I y‘-IaHII/ICCSI JOOJIDKHBI OBJIAACTh TAKMMHU IIO3HABATCIIBHBIMU y‘-Ie6HI)IMI/I Ilef/'ICTBI/ISIMI/I, KakK yMCHI/Ie
dbopmynupoBaTh MpoOIEMy W THUIOTE3Y, CTABUTh IEJIM W 3aJaud, CTPOUTh TUIAHBI JIOCTIDKCHHS Ielel u
pemeHHs{ IIOCTAaBJICHHBIX 3a1a4, HpOBOI[I/ITI) 3KCHepI/IMeHT 1 Ha €ro OCHOBEC ¢cJIaTb BbIBOJAbI 1 YMO3aKJ'IIO‘~IeHI/I$I,
HpeHCTaBJ'ISITB UX U OTCTanBAaTh CBOKO TO‘IKy 3pCHI/I$I. KpOMe 3TOrOo, ytlanmecs[ JOJDKHBI OBJIaACTh HpI/IeMaMI/I,
CBs3aHHBIMU C onpez[eneHHeM HOHﬂTHﬁZ OFpaHI/ILH/IBaTI) HUX, OIIMCBhIBATh, xapaKTemeBaTL 158 CpaBHI/IBaTB.
CJ'IC)IOB&TCJ'IBHO, HpI/I I/ISy‘IeHI/II/I XUMHUHU B OCHOBHOfI IIKOJIC yqaumeCﬂ JOJIKHBI OBJIQZACTH y‘-Ie6HBIMI/I
I[GﬁCTBI/ISIMI/I, IIO3BOJIAIOIIMMHA UM JOCTUYDL JIMYHOCTHBIX, HpeZ[MeTHBIX u MeTaHpeI[MeTHBIX O6paSOBaTeJ'II>HI)IX
pe3ynbTaToB.

[Ipemqaraemas mporpaMMa IO XHMHHM PacKphIBAaeT BKJIAJ YYE€OHOro mTpenMeTra B JOCTIDKCHHE Ieseit
OCHOBHOTO 00111eT0 00pa30BaHMs M ONIPECIISICT BAXKHEHUININE COAepKATEIbHBIC IMHUN TIPEAMETA:

* BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHUH BEIIECTB, UX CBOMCTBAX M OMOJOTHYECKOM 3HAYCHUH;

* «(XUMHYCCKas peaKHI/ISI» — 3HAHHUC O npeBpameHI/Isrx OJHHUX BCIICCTB B glpyrple, yCJ'IOBI/IHX HpOTeKaHI/IH
TaKuX MPEBpaIIeHUH U Crioco0ax yIpaBJICHHUS PEAKIHIMU;

* (MPUMEHECHHE BEIIECTB» — 3HAHUE U OIBIT O€30TIaCHOT0 OOpAICHHS C BEIIECTBAMHU, MaTEpHAJIaMH U
nporieccaMmu, He0OX0IMMBIMHU B OBITY ¥ Ha MPOU3BO/ICTBE;

* (GI3bIK XUMHUUW» — OTNIEPUPOBAHUE CUCTEMOUN BAXKHEUIINX XUMHUYECKUX TOHATUH, 3HAHUE XUMUYECKOM
HOMEHKJIATYpHhI, a TAaK)KE BIAJACHIUE XUMUUECKOW CHMBOJIMKON (XUMHUYECKUMU (HOPMYITaMU U YPAaBHEHUSIMH ).

B conmepskanuu 1aHHOTO Kypca MpeICTaBIeHbl OCHOBOIIOIATAIOIINE TEOPETUUCCKIE CBEICHUS 110 XUMUH,

BKJIIOYAIOIINE HM3YYCHHE COCTaBa U CTPOCHUS BELICCTB, 3aBUCHMOCTH HX CBOWCTB OT CTPOCHHUS,
UCCIICIOBAHUE 3aKOHOMEPHOCTEH XMMHUYECKUX IMPEBPAILCHUI U MMyTel YIpPaBJICHUS UMM B LENSX HMOJTYYCHUS
BEILIECTB, MAaTEPUAJIOB, SHEPIUH.

Conepxanue yuyeOHOTro mpenMera BKIIOYACT CBEICHUS O HEOPTaHWYECKHX BELIECTBAX, UX CTPOCHHU U
CBOICTBAX, a Tak)Ke XMMHYECKHX MPOIeccax, NPOTEKAIINX B OKpYKaromeM Mupe. TeopeTHueckyto OCHOBY
U3yYCHHs] HEOPraHMYECKOW XUMHHU COCTaBIISICT aTOMHO-MOJICKYJIIPHOE yueHHue, repuoanydeckuii 3akoH J[. U.
MenzeneeBa ¢ KpaTKUMH CBEACHHSMH O CTPOCHHH aTOMOB, BHIAX XUMHYECKOW CBSI3H, 3aKOHOMEPHOCTSIX
NPOTEKAHUS] XHMHYECKHX PEAKIHMi, KJIACCOB HEOPraHUUECKUX COCTMHCHUI.

B wu3yueHuMM Kypca 3HAuMTENbHAas POJb OTBOJMUTCS XHUMHUYECKOMY OJKCICPUMEHTY: IPOBEACHUIO
NPAKTUYECKHUX U JIA0OPATOPHBIX pabOT M ONMUCAHHIO UX PE3YJIbTATOB; COOIIOICHUIO HOPM U TIPABUII OBEICHUS
B XMMUYECKHX JIA00PaTOpHsIX, (POPMUPOBAHUIO YMEHHUS BECTH CTEXHOMETPHUUCCKUE PACUCTHIL.

B kauecTBe IIEHHOCTHBIX OPHUEHTHPOB XMMHYECKOTO 00pa30BaHUS BBICTYNAOT OOBEKTHI, N3ydaeMbIC B
Kypce XUMHH, K KOTOPBIM y 00y4Jaromuxcst popMupyercst IIEeHHOCTHOE OTHOMIEHHUE. [Ipu 3TOM BeaylIyro poJib
UTPAIOT TI03HABATENIFHBIC IIEHHOCTH, TaK KaK JaHHBIA Y4eOHBIH NpeaMeT BXOTUT B TPYIIy NPEIMETOB
MI03HaBATEIBHOTO IIUKJIA, TJIAaBHAS 11€1h KOTOPBIX 3aKJIF0YACTCS B M3YUSCHUU TIPUPOIBI.

OCHOBY TMO3HABaTeJBHBIX LEHHOCTEIl COCTAaBISIOT HAay4YHbIC 3HAHUS, HAayYHbIE METOJbI MO3HAHUS.
[To3HaBaTenbHBIE LIEHHOCTHBIE OPHEHTALUH, (OpMHpYEMbIe B MPOIECCE M3YUCHHS XHMUH, TPOSBISIOTCS B
NPU3HAHHU:

® [IGHHOCTH HayYHOTO 3HAaHUS, €ro NPaKTHYECKOI 3HAUMMOCTH, JIOCTOBEPHOCTH;

® I[ICHHOCTH XUMHYECKHX METOJIOB HCCIICJIOBAHUS JKUBOH U HEXHBOM MPHPOIBIL.

e Pa3BuTHE TIO3HABAaTENbHBIX IIEHHOCTHBIX OPHEHTAIMA COJEpXKaHUS Kypca XHMHHU MO3BOJISET
copMHpOBATE:
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® YBAXUTEJIbHOE OTHOLIEHUE K CO3UIATEIbHOM, TBOPUECKOH JCSATEIbHOCTH;

® TOHMMaHHE HEOOXOJMMOCTH 310pPOBOT0 00pa3a )KU3HU;

e 1oTpeOHOCTF B 0OE3yCIIOBHOM BBINOJHEHUM TMPaBWJI OE30MACHOTO WCIOJIB30BaHUS BEIIECTB B
MMOBCEIHEBHOM JKU3HH;

® CO3HATENBHBIN BBIOOP OyayIIeH MPOoPeCcCHOHATBHOM IeATETHbHOCTH.

Kypc xumuu o6magaer BO3MOKHOCTSIMH sl (GOPMHUPOBAHHS KOMMYHMKATHBHBIX IIEHHOCTEH, OCHOBY
KOTOPBIX COCTaBJISIIOT TIpoliecC OOIIeHUs, IrpaMOTHas peub. KoOMMYyHUKAaTHUBHBIE 1IEHHOCTHBIE OPUEHTAIIMH
Kypca CIIoCOOCTBYIOT:

MPaBUJILHOMY UCIIOJIB30BaHUIO0 XUMUYECKON TEPMUHOJIOTUN U CUMBOJIUKH,

® Pa3BUTHIO MOTPEOHOCTH BECTH JTUAJIOT, BBICIYIIMBATH MHCHHE OIIOHEHTA, YYacTBOBaTh B
JTUCKYCCHH;

® PAa3BUTHUIO YMEHHUS OTKPBITO BBIPAXKATh U QpTyMEHTHPOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHUS.

3. MecTo yuyeGHOro npeaMera B y4eGHOM IJIaHe

B nporiecce ocBoeHUs mporpaMMbl Kypca XUMHH JIJIST OCHOBHOH ITKOJIBI YUAIIHeCs OBJIAJICBAIOT YMEHUSMHU
CTaBUTH BOIPOCHI, HAONIO/ATh, OOBSICHITH, KIACCH(PHUIIMPOBATH, CPAaBHUBATH, MPOBOJUTH 3KCIICPUMEHT H
WHTEPIPETUPOBATH BBIBOJBI HA €T0 OCHOBE, ONPECIATh HCTOYHHKH XHMMHYECKOW WH(OpPMAIMHU, MMOJydaTh H
aHAJIM3UpPOBaTh €€, a TaKKe TOTOBUTh Ha JSTOM OCHOBE COOCTBEHHBIH HH(OPMALMOHHBIN MPOAYKT,
MPE3EHTOBATh €r0 ¥ BECTH JIUCKYCCHIO.

[IporpaMma Kypca XWMHH JJIi OCHOBHOW IIKOJBI pa3padaTeiBajlach € YYE€TOM IEPBOHAYATBHBIX
MIpe/ICTaBJICHU, MOJyYEHHBIX yJalllUMUCS B HAYaJIbHOM LIKOJIE TP U3YYEHUH OKPY)KAIOIIEro MHUpa.

[Ipennaraemass mporpaMMa XOTS M HOCHT OOILIEKYJIbTYpHBI XapakTep M HE CTaBUT 3ajady
npodeccroHalbHOM MOATOTOBKH yYalllUXCs, TEM HE MEHEe MO3BOJISET UM OIPENEIUThCS ¢ BBIOOPOM Mpoduiis
00y4eHHS B CTApIICH MIKOJIE.

bazucHbIil yueOHBIN (00pa30oBaTeIbHBIN) IJIaH HA U3YYCHUE XUMHUH B OCHOBHOM IIIKOJIE OTBOJMT 2 YI€OHBIX
yaca B HEJICNIIO B TEYCHHUE KaXA0ro roaa ooydeHus (8-9 kimacc), Bcero 136 ypokoB, 1mo 68 4acoB B roj.

4. JIn4yHOCTHBIE, MeTaNlpeAMeTHbIE U NPeMeTHbIE Pe3yJbTaThl
OCBOEHHSI KOHKPETHOI0 Y4eOHOro npeaMmera.

W3yueHne XMMUM B OCHOBHOM IIKOJ€ JAa€T BO3MOXKHOCTb JIOCTUYb CIEAYIOIIMX pE3YyJIbTaTOB B
HaNpaBJICHUHU JIMYHOCTHOTO Pa3BUTHSL:

1) BocmuTaHHE POCCHICKON TPaXTAHCKOW MICHTHYHOCTH: MATPHOTU3Ma, JIOOBU U YBKCHUS K
OteuecTBY, 4yBCTBA FOPJOCTH 3a CBOIO PoaMHy, 3a pOCCHICKYI0O XMMUUYECKYIO HAYKY;

2 dopmupoBaHHE IETOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKl U OOIIECTBEHHON MNpaKTHKH, a TaKKe COLUAIBHOMY, KYJIbTYPHOMY, S3bIKOBOMY H JIyXOBHOMY
MHOT000pa3ui0 COBPEMEHHOI'O MUPA;

3 ¢opmupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YUYCHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K CAMOPA3BUTHIO
caM000pa30BaHUIO0 HA OCHOBE MOTHBAIMKM K OOYYEHHUIO U MO3HAHUIO, BBIOOPY MPOHIBHOIO 00pa3oBaHus Ha
OCHOBE HH(pOpPMAMM O CYIIECTBYIOUMX Npo(eccusix U JUYHBIX MNPO(EeCcCHOHANBHBIX MPEeINOYTeHUH,
OCO3HAaHHOMY IIOCTPOEHHUIO WHAMBUIYAbHOM 00pa3oBaTeIbHONH TPAGKTOPUU C YIETOM  YCTOMUMBBIX
[I03HABATENIbHBIX HUHTEPECOB;

4) ¢opmHupoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B 00Opa30BaTeNbHOW, OOLIECTBEHHO IIOJIC3HOH,
y4eOHO-HCCIIeI0BATENbCKOM, TBOPUECKOM U APYTUX BUAAX JESATEIbHOCTH;



5 ¢opmupoBaHHE NMOHUMAHUS IIEHHOCTH 3JI0POBOTO M 0OE30MacHOr0 o0pa3a >KM3HHU; YCBOCHHE IPaBUI
WHMBUIYAIBHOTO W KOJUIEKTUBHOTO OE30MacCHOTO IMOBEJCHHSI B YPE3BBIYAMHBIX CHTYAIUSX, YTPOKAIOIIMX
YKU3HU U 370POBbIO JIFOJIEH;

6) ¢dopmupoBaHHE TO3HABATEILHOW M WH(POPMAIMOHHOW KYJIBTYPbI, B TOM YHCIIC Pa3BUTHE HABBIKOB
CaMOCTOSTEIILHOW paboThI C Y4eOHBIMHU MMOCOOUSMHU, KHUTAMH, TOCTYITHBIMH HHCTPYMEHTAMH M TEXHUYECKUMU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTUH;

7) dopmHpoOBaHHE OCHOB YKOJOTHYECKOTO CO3HAHMS HA OCHOBE MPU3HAHMS [[CHHOCTH YXH3HHU BO BCeX €€
MIPOSIBJICHUSAX ¥ HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHHUS K OKpYKaIoleh cpeie;

8 pa3BuTHE TOTOBHOCTM K pPCIICHUIO TBOPYECKMX 3aJa4, YMCHHUS HAXOIUTh aJCKBAaTHBIC CHOCOOBI
MOBEJICHHUSI M B3aUMOJICHCTBHS ¢ MapTHEPAMH BO BpeMsl YIeOHOW M BHEYUEOHOH NesTeNbHOCTH, CIOCOOHOCTH
OLICHMBATh MPOOJIEMHbIE CHUTyallMd M OINEpPaTUBHO IPUHUMATh OTBETCTBEHHBIE pELIECHUS B Pa3IUYHbIX
IPOJYKTUBHBIX BHUJAX JEATEIbHOCTH (ydeOHas IOMCKOBO-UCCIIEJIOBATENbCKas, KIyOHas, MpOEKTHas,
KpPY>KKOBas U T. I1.).

MertanpegMeTHBIMU pe3yJabTaTaMH OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOM MMPOrpaMMbl OCHOBHOTO
00111ero 00pa30BaHUs SBIISFOTCS:
1) oBnazieHue HaBBIKAMH CAaMOCTOSITEJIBHOTO TNPHOOPETCHHs HOBBIX 3HAHUWM, OpraHu3aluu y4eOHOH
NEeSITEeIbHOCTH, MTOMCKA CPEICTB €€ OCYIIECTBICHUS;
2) yMEHHUE TUIaHUPOBATh MyTH JOCTHXKEHHS IeJIei Ha OCHOBE CAMOCTOSITEIILHOTO aHAM3a YCIOBUIA U CPEACTB
WX JIOCTHKEHUS, BBIIETAThH albTepHATUBHBIE CITIOCOOBI TOCTHXKEHUS LENH U BbIOMpaTh Hanbosee 3pPpekTUBHBIN
CHoc00, OCYIIECTBIIATh O3HABATEIbHYIO pe(IeKCHI0 B OTHOIIIEHUU JIEHCTBUM MO PEIIeHUIO Y4eOHBbIX U TIO3HA-
BaTeJIbHBIX 33/1a4;
3) yMeHHe MOHMMAaTh MPOOJIEMy, CTaBUTh BOMPOCHI, BBIJIBHIAaTh TMIOTE3Y, JaBaTh ONPEICICHUS TOHITHUSIM,
KJIaCCU(UIMPOBATH, CTPYKTYPUPOBATh MaTepua, MPOBOJAUTH SKCIIEPUMEHTHI, apTYMEHTUPOBATh COOCTBEHHYIO
MO3ULMI0, GOPMYIUPOBATH BBIBOJIBI U 3aKJIIOUEHUS;
4) yMEHHE COOTHOCUTH CBOM JCUCTBHS C IUIAHUPYSMBIMH PE3yJbTaTaMH, OCYIIECTBIIATH KOHTPOJb CBOECH
NEeSITENIbHOCTH B MPOLIecce JOCTHKEHUS Pe3ylnbTaTa, ONMpeNesiTh CIOCOObI AEMCTBUM B paMKaX MPeAsIOKEHHbBIX
YCJIOBUH M TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICHCTBUSI B COOTBETCTBHH C U3MEHSIOIICHCS CUTYaIUeH;
5) ¢opMupoBaHue u pa3BUTHE KOMIICTEHTHOCTH B OOJIACTH HCIIOJIb30BAHUS MHCTPYMCHTOB M TEXHHYCCKHUX
cpenctB  WH(DOPMAIMOHHBIX  TEXHOJIOTHH  (KOMITBIOTEPOB M TPOrPaMMHOTO  OOecleueHus)  Kak
MHCTPYMEHTAJIbHON OCHOBBI Pa3BUTHS KOMMYHHUKATHBHBIX U II03HABATEIbHBIX YHUBEPCAIBHBIX Y4E€OHBIX
JICUCTBHI;
6) ymeHue co3maBaTh, IPUMEHATh U MPEOOPA30OBHIBATH 3HAKM W CHMBOJIbI, MOJCIM M CXEMbI JUIS PELICHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4;
7) yMeHHue U3BJIeKaTh UH(YOPMALIUIO M3 Pa3IMYHBIX UCTOUYHMKOB (BKIIIOYAs CPEICTBA MAacCOBO# MH(pOpMAIIHH,
KOMITaKT-TUCKH y4eOHOro Ha3zHauyeHUs, pecypchl VHTepHeTa), CBOOOJHO TMONB30BATHCS CHPABOYHOMN
JUTEpaTypoil, B TOM 4YHCIE W Ha DJIEKTPOHHBIX HOCHUTENSAX, COONI0NaTh HOPMBI HH(OPMAMOHHON
n30UpaTeTbHOCTH, ITUKH;

8) YMCHHUEC Ha IPAKTHUKC II0JIB30BATHCA OCHOBHBIMU JIOTHYCCKUMU HpI/IéMaMI/I, MCTOJaMH Ha6J'IIO,Z[eHI/I${,
MOACIIMPOBAHUA, 06’b$ICHeHI/I$I, pEeLICHUA HpO6J’I€M, IIPOTrHO3UPOBAHMUA U JIP.;
9) YMCHHE OpraHnu30BaThb CBOIO KHU3Hb B COOTBCTCTBHUHU C MPCACTABJICHUAMU O 3J0POBOM O6p213€ KHN3HU,

IpaBax U 00A3aHHOCTAX I'PAXKIaHUHA, LIEHHOCTAX OBITHS, KYJIbTYpPbI M COL[MAJILHOIO B3aUMOIEHCTBUS;

10)  ymeHwHe BBIIOJHSITH TO3HABATEIILHBIC M PAKTUYECKUE 33/[aHHs, B TOM YKCIIC IPOCKTHBIC,

11)  yMmeHHe CaMOCTOSTEIBHO W ApPryMCHTHPOBAHHO OIICHMBATh CBOM JICHCTBHS W JAeiCTBHSA
OJTHOKJIACCHUKOB, COJEP)KaTeJIbHO OOOCHOBBIBasl NMPaBWIBHOCTh HJIM OHIMOOYHOCTH pe3yibTaTa M crocoda
JeUCTBUS, a/leKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh Kak Mepy (aKTHYECKOTO WM IpeanojaraeMoro
pacxo/la pecypcoB Ha PEIIEHUE 3a/ladyd, a TAKKE CBOM BO3MOXHOCTHU B JIOCTHIKEHUM LENH OINpPENEIEHHOU
CIIOKHOCTH;

12)  ymenume pabortate B rpymmne — 3(P(EKTHBHO COTPYAHHYATH M B3aMMOJCHCTBOBATH HA OCHOBE
KOOPAMHAIMH PA3JIUYHBIX MO3UIUI IPU BEIpaOOTKE OOIIEro perieHus B COBMECTHOM JeATENIbHOCTH; CIYIIaTh
naptHEpa, (HOpMyIHpPOBaTh M APTYMEHTHPOBATh CBOE MHEHHME, KOPPEKTHO OTCTauBaTh CBOIO TMO3UIHIO U
KOOpJIMHUPOBaTh €€ C MO3uIMell NapTHEPOB, B TOM- UHCJIE B CHUTyallUM CTOJKHOBEHHUS HHTEPECOB;
IPOAYKTHBHO pa3peraTb KOH(IMKTH HA OCHOBE yuéTa MHTEPECOB M MO3ULIUI BCEX €ro yYaCTHUKOB, ITOUCKA U
OLIEHKHU aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus: KOH(PIUKTOB.



[IpenmetrHpiMu  pe3yabTaTaMu  ocBoeHUss OCHOBHOM 00pa30BaTeNbHOM MPOTpaMMbl OCHOBHOTO OOIIETro
00pa3oBaHUs SBJISIOTCS:

1) ¢dbopMupoBaHHE TEPBOHAYAIBHBIX CHUCTEMAaTU3UPOBAHHBIX IPEJICTABICHUH O BELIECTBAX, HX
[IPEBPALLEHUAX M TPAKTUYECKOM IPUMEHEHUH; OBJAJCHUE IOHATUIHBIM amnmnapaToM U CUMBOJIMYECKUM
S3BIKOM XUMUH;

2 O0CcOo3HaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHUMHUYECKOM HAayKd KaK o0OJacTh COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUUYECKUX MIPEBPALLEHUN HEOPraHUYECKMX M OPraHUYECKUX BEUIECTB KaK OCHOBBI MHOTHX
SIBIICHHH KUBOW M HEKHUBOU MPHUPOIBI; YriTyOIeHUE IPEICTABICHUI 0 MaTepUAIbHOM €JHHCTBE MHPAa;

3 OBJIAZICHWE OCHOBAMH XHUMHYECKOH T'pPaMOTHOCTH: CIIOCOOHOCTBHIO AHAIM3HPOBATh M OOBEKTUBHO
OILICHUBATh KU3HCHHBIC CUTYalll, CBSI3aHHBIC C XUMHUEH, HaBBIKaMU 0€3011acHOTO OOpAaIIeHHUsI C BEUIECTBAMH,
HCI0JIb3YEMBIMU B TIOBCETHEBHOM JKM3HM; YMEHHEM aHAJIM3UPOBATh U IJIAHUPOBATH IKOJOTUYECKH OE3011acHOE
MIOBEJICHUE B LIEJSIX COEPEKEHNUS 310POBbsS U OKPYKAIOLLEN CpeJIbl;

4) dbopMupoBaHHEe YMEHHMI YCTaHABIMBATH CBSI3UM MEXAY peaJbHO HAOII0aeMBbIMU XUMHUYECKUMHU
SBJICHUSMHU U TPOLECCAMM, MPOUCXOIAUIUMH B MUKPOMHUPE, OOBSICHATH NMPUYMHBI MHOTOOOpa3usi BEIIECTB,
3aBHCHMOCTb UX CBOICTB OT COCTaBa U CTPOEHHUS, a TAK)KE 3aBUCUMOCTh IPUMEHEHUS BEIIECTB OT UX CBOMCTB;
5 MpHOOpETEHNE ONbITa HCIOJIb30BAHUS PA3JIMYHBIX METOJOB M3YyYEHHS BEILECTB; HAONIOJIEHUS 3a MX
MPEBPALIEHUSIMU TP MPOBEJCHUH HECIOXKHBIX XMMHMUYECKUX OKCIEPUMEHTOB C  HCIOJb30BaHUEM
J1a00paTOPHOTO 0OOPYIOBAHMS U IPUOOPOB;

6) YMEHHE OKa3blBaTh MEPBYIO MOMOIIb IPU OTPABJICHUSAX, 0XKOraXx U JAPYrUX TpaBMax, CBS3aHHBIX C
BEIIECTBAMU U JJaOOPATOPHBIM 000PYAOBAHHUEM;

7 OBJIaJieHUe MpuémMamMu paboThl ¢ MHPOpPMAIEe XUMHUECKOTO COJepaHus, MPEACTaBICHHONW B pa3HOI
¢dbopme (B Bue Tekcta, GopMyi, rpaduKoB, TAOIMYHBIX TaHHBIX, cXeM, ¢poTorpaduii u ap.);

8 CO3[aHH€ OCHOBBI /ISl (GOPMHUPOBAHMS MHTEPECa K PACHIMPEHUIO U YIIIYOJIE€HUI0 XUMUYECKUX 3HAHUM U
BbIOOpa XMMHMM Kak NpOQMIBHOTO MpeAMeTa IMpH MEepexojie Ha CTYNEeHb CpeaHero (IOJIHOro) OOIIero
o0OpasoBaHus, a B TaJbHEUIIIEM U B KauecTBe cepbl CBOEH MPo(hecCHOHATLHOM eI TeTbHOCTH;

9 (dopMupoBaHME MpPEACTABICHUM O 3HAYEHUHM XHMHUYECKOM HAyKd B PEIIEHUHM COBPEMEHHBIX
9KOJIOTUYECKUX MTPOOJIEM, B TOM YHUCIIE B IPEIOTBPAILIEHUH TEXHOT€HHBIX U HKOJIOTMUECKUX KaTacTpod.

JJMYHOCTHBIE, METAIIPEJIMETHBIE U ITPEJIMETHBIE PE3YJIbTATbI
OCBOEHMSA COAEPKAHUA KYPCA XUMHU 8 KJIIACC

Pa3nen «BBenenue.
IIpenmeTHbIe pe3yabTATHI 00yUYeHHUSI.

Yyamuiics JOJDKEH ymems:

* UCIIOJIb30BATh IIPU XAPAKTEPUCTUKE BEILLECTB IMOHATHUS: «ATOM», «MOJIEKYJIa», «XUMUYECKUN 3JIEMEHT,
«XUMHUYECKUI 3HAK, WIM CHUMBOJI», «BEIIECTBO», IPOCTOE BEILECTBO», «CJIO0KHOE BEIIECTBO», «CBOMCTBA
BEILIECTB», «XUMUYCCKUE SIBICHU», «PU3HUCCKHUE SBICHUM», «KOIPPUIIUESHTHI», KMHIEKCHI», «OTHOCUTEIbHAS
aTOMHasi Macca», «OTHOCUTENbHAs MOJIEKYJspHAs Macca», «MaccoBas JO0JIs 3JIEMEHTa»; 3HATh: IPEIMETbI
W3YYEHUS €CTECTBEHHOHAYYHBIX IUCIMIUIMH, B TOM YHCIE XUMUHW; XuMudeckue cumBonbl: Al, Ag, C, Ca, Cl,
Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUsI U IPOU3HOIICHUE;

* KJIacCU(UIIUPOBATH BEIIECTBA 110 COCTABY Ha MIPOCTHIC U CIIOKHBIE;

* pa3nyaTh: TeJa U BEIIECTBA; XUMUYECKUH JIIEMEHT U MPOCTOE BEUIECTBO;

* OMUCHIBATh: (POPMBI CYIIECTBOBAHUS XUMHUYECKUX 3JEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE BEIIECTBA,
CIIOXHBIE BeIIeCTBa); TaOnuuHyo ¢opmy Illepmoanueckoil CUCTEMbl XHUMHUYECKUX DJIEMEHTOB; IMOJIO0KECHHE
anemenTa B Tabnuie J[. Y. MenneneeBa, UCTIONB3Ys MOHATHS «EPUOMI», «TPYIIa», «TJIaBHAs MOJATPYIINay,
«1oO0YHas TMOATPYITaY; CBOMCTBA BEIIECTB (TBEPABIX, KHUIKHUX, Ta3000pa3HbIX);

* OOBSICHATH CYHIHOCTh XMMUYECKUX SIBJICHHMH (C TOYKM 3PEHHS aTOMHO-MOJEKYISIPHOTO YUEHHUS) U HX
MPUHIUIHATBEHOE OTIUYHE OT PU3NIECKUX SIBICHUI;



¢ XapaKTCPU30BaATb: OCHOBHBIC MCTOAbI U3YUYCHUSA CCTCCTBCHHBIX AWUCIUIIINH (HaGJIIOI[eHI/IC, SKCIICPUMCHT,
MOJICIIMPOBAHKUE); BEIICCTBO 0 €ro XMMHUYECKOW (OopMylie COrIacHO IJIaHY: KaueCTBEHHBIH COCTaB, THII
BellecTBa (TMPOCTOC WJIM CJIOKHOE), KOJIMUECTBEHHBI COCTaB, OTHOCUTEJbHAsh MOJICKYJsIpHAs Macca,
COOTHOIIIGHUE MACC DJICMEHTOB B BELIECTBE, MACCOBBIC JIOJIM JIIEMEHTOB B BEIIECTBE (VIS CJIOKHBIX BEIECTB);
POJIb XUMHUHN (HOJIO)i(I/ITeJIBHaH u OTpI/IL[aTeHBHaSI) B JKM3HU YCJIOBCKA, APryMCHTUPOBATH CBOC OTHOIICHUC K
3TOM TIpodIiemMe;

* BBIYMCIISATH OTHOCHUTEIIbHYIO MOJICKYJIIPHYIO MacCy BEIIECTBA M MACCOBYIO JIOJII0 XMMHUYECKOTO DJICMEHTA
B COCINMHCHUAX,

* IIPOBOAUTH HaGJ’IIOIICHI/IFI CBOUCTB BCIIIECTB U ﬂBJIeHI/H\/JI, MPOUCXOAAIHX C BEIICCTBAMU,

* COOJIFO/IaTh MPaBUIIa TEXHUKH OE30MTaCHOCTH MPH MPOBEACHUN HAOIOICHUN U Ta0OPAaTOPHBIX OIBITOB.

MeTal’lpe}]MeTl—[l)Ie Pe3yJdbTaThbl oﬁyqennﬂ.

Yyamuiicst JOJKEH ymems:

* OIIpENeNATh MPOOJIEMBI, TO €CTh YCTaHABIMBATh HECOOTBETCTBHE MEXK Y JKEJIaeMbIM U JI€HCTBUTEIBHBIM;

* COCTaBJISITh CJIOYKHBIN IJIaH TEKCTA;

* BJIAZIETh TAKUM BHJIOM M3JI0KEHUSI TEKCTA, KaK IOBECTBOBAHMUE;

* [10J] PyKOBOJICTBOM YUYHUTEJIS IPOBOJUTH HETIOCPEICTBEHHOE HAOIIIOIEHUE;

* [10/1 PYKOBOJICTBOM YUHUTENSI 0QOPMIISITH OTUET, BKJIIOUAIOLIUI ONUCaHue HAOIOICHUS, €r0 pe3ylbTaToB,
BBIBOJIOB;

* UICTIOJIb30BaTh TaKOM BUJ MBICIEHHOTO (M1€aIbHOTO) MOJIEIMPOBAHUS, KaK 3HAKOBOE MOJIEIMpOBaHHe (Ha
pUMepe 3HAKOB XMMHUYECKUX IJIEMEHTOB, XUMUYECKUX (OpMyJT); HCIOIb30BaTh TAaKOW BUJl MaTepUAIbHOTO
(mIpeaMeTHOro) MoJeNHpoBaHUs, Kak (pU3MUecKkoe MoJeINpoBaHuE (Ha MpUMEpe MOJETUPOBAHUS aTOMOB U
MOJIEKYI);

* [10JIy4aTh XUMUYECKYI0 HH(POPMALIUIO U3 PA3IUYHBIX HCTOUHUKOB;

* OIPEAETATh OOBEKT M ACHEKT aHAJIN3a U CUHTE3a;

* OIPEAETATh KOMIOHEHTHI 00bEKTa B COOTBETCTBHUHU C ACIIEKTOM aHAJIN3a M CUHTE3a;

* OCYILECTBJIATh KAYECTBEHHOE M KOJIMYECTBEHHOE OITMCAHNE KOMIIOHEHTOB OOBEKTa;

* OIPEAETATh OTHOILEHHS 00BEKTa ¢ APYTUMH OOBEKTAMU;

* ONPEACTATH CYIIECTBEHHbIE IIPU3HAKU 00BEKTA.

Pa3nen «ATOMBI XUMHYECKHX DJIEMEHTOB.
IIpenmeTHbIe pe3yibTATHI 00yUYEeHHUSI.

VYyamuiics JOJDKEH ymems:

* UCMOJIb30BaTh MPU XaPAKTEPUCTUKE aTOMOB MOHATUS: «IIPOTOH», KHEUTPOHY», «IJIEKTPOH», «KXUMUYECKUN
3JIIEMEHT», «MACCOBOE YHUCIO», «U30TOM», «AJIEKTPOHHBIM CIOW», «IHEPreTUYECKUN YPOBEHbY, «IJEMEHTHI-
METaJUIb», «3JIEMEHTbI-HEMETAJUIbD); MPU XaPAKTEPUCTUKE BEIICCTB IMOHATUS «HUOHHAs CBA3bY», KHOHbBIY,
«KOBAQJICHTHAs  HEMOJISIpHAs  CBsI3b», «KOBAJEHTHAs TMOJAPHAS  CBS3bY, «IJIEKTPOOTPHUIATEIBHOCTHY,
«BaJICHTHOCTBY, «METAJUINYECKas CBI3hY;

* ONMUCHIBATh COCTAB U CTPOCHUE aTOMOB AJIEMEHTOB C MOpsaAKoBbIMH Homepamu 1-20 B Ilepuomnueckoit
cHCTeMe XuMHYeCcKuX dneMeHToB . 1. Menaeneena;

* COCTaBISTh CXEMBI paclpefeNieHUs] SJEKTPOHOB MO DJIEKTPOHHBIM CJIOSM B DJIEKTPOHHON 000II0YKe
aTOMOB; CXeMbI 00pa30BaHUs Pa3HBIX THIIOB XMMHYECKOH CBSI3H (MOHHO, KOBaJIEHTHOU, METAIITMYECKOM );

* 00BACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX DJIEMEHTOB (3aps0oB sJep aTOMOB, YKCia
JJIEKTPOHOB HAa BHEUIHEM OJJIEKTPOHHOM CJIOE€, YHMCIIO 3alOJIHAEMBIX AJIEKTPOHHBIX CIIOEB, paguyCc aroma,
ANIEKTPOOTPHUIIATENFHOCTh, METAJUIMYECKUE U HEMETAINIMYEeCKHE CBOICTBA) B MepUOJax W rpymnmnax (TIaBHBIX
noarpynnax) Ilepuoaudeckoit cuctembl xumudeckux snemeHToB JI. M. MeneneeBa ¢ TOYKU 3pEHUS TEOPUU
CTPOEHHUS aTOMA;



* CpaBHMBATh CBOMCTBAa aTOMOB XMMHUYECKUX IEMEHTOB, HAXOJALIMXCSA B OJHOM IEPHOJE WM TJIaBHOU
noarpynne Ilepuoauueckoid cucrembl xumuueckux aneMmeHToB [I. M. MenpeneeBa (3apsiioB siiep aToMOB,
YHUCJIA IEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJIO€, YHMCJIO 3aI0JIHAEMBIX JIEKTPOHHBIX CJIIOEB, PaJAnyC aToMa,
JIEKTPOOTPHULATEIBHOCTD, METAIIMUYECKUE U HEMETAJNINYECKUE CBOMCTBA);

* JaBaTh XapaKTEPUCTUKY XMMHUYECKHX INIEMEHTOB IO HX NoJiokeHuto B [lepuogmueckoil cucreme
xumuueckux snemeHToB JI. M. MenneneeBa (XMMUYECKHM 3HAK, IMOPSJIKOBBII HOMEp, MEpUOJ, TpyIia,
MIOATPyYIA, OTHOCUTENIbHAS aTOMHAsl Macca, CTPOCHUE aToMa — 3apsA] AJpa, YACIO IPOTOHOB U HEUTPOHOB B
sape, 00IIIee YUCIIO AIEKTPOHOB, PacIpeIesICHIE AIEKTPOHOB IO AIEKTPOHHBIM CJI0SIM);

* OIPEAETATHh TUI XUMUYECKON CBSI3U 1O (hOPMYJIe BEUIECTBA;

* IPUBOJIUTH IPUMEPHI BELIECTB C PA3HBIMH TUIIAMU XUMUYECKOU CBS3H;

* XapaKTepu3oBaTh MEXaHU3Mbl OOpa30BaHHUS KOBAJICHTHOW CBsI3M (OOMEHHBIN), HWOHHOW CBS3H,
METAJUTNYECKOH CBSI3H;

* YCTaHABJIUBATh IPUYMHHO-CIICJICTBEHHBIE CBSI3U: COCTAB BEILIECTBA — TUIl XUMUYECKOU CBS3H;

* COCTaBJIATH (POPMYJIbI OMHAPHBIX COETUHEHHH 110 BAJIEHTHOCTH;

* HaXOJUTh BAJIEHTHOCTb JIEMEHTOB 1O (hopMyJie OMHAPHOTO COEANHEHUS.

MeTtanpeaMeTHbIe pe3yabTAThl 00yYeHUsI.

Yyamuiicst JOJKEH ymems:

* (hopMynHpPOBATH THITOTE3Y IO PENICHHUIO TPOOIIEM;

* COCTAaBIIATH TUTAH BBITIOJTHEHUS YUeOHOM 3a/1a4M, PEIICHUsS TPOOJIEM TBOPUECKOTO M IIOMCKOBOTO
XapaKTepa, BBITTOJIHEHUS TIPOCKTa COBMECTHO C YUHTEIIEM;

* COCTABJISITh TE3HUCHI TEKCTA;

* BJIAJICTh TAKKM BHJIOM H3JI0KCHHSI TEKCTa, KaK OIMCAHWE,

* MICTIOJIb30BATh TAKOW BHJI MBICJICHHOTO (MJICATBHOTO) MOJICIIMPOBAHHS, KaK 3HAKOBOE MOJICITUPOBaHUE (Ha
MIPUMEPE COCTABJICHHS CXEM 00pa30BaHUsI XUMUYECKOU CBSI3M);

* HCNOJBb30BaTh TakOW BUJ MaTepuanbHOro (IPEeIMETHOT0) MOJCTUPOBAHUS, KaK aHaJOroBOE
MOJEUPOBAHUE;

* HCIOJB30BaTh TaKOW BHJ MaTepUalbHOrO (MPEAMETHOTO) MOJEIUPOBAHMS, Kak (HU3HUECKOe
MOJIETMPOBaHUE (Ha TPUMEPE MOJIEIICH CTPOSHUSI aTOMOB);

* OIpeNIeNsTh 0OBbEKTHI CPABHEHUS U ACTIEKT CPaBHEHUS 0OHEKTOB;

* BBIMIOJIHAThH HEMOJHOE OJIHOJIMHEHHOE CPAaBHEHUE;

* BBIMIOJIHATH HEMOJHOE KOMIUIEKCHOE CPaBHEHHUE;

* BBIMIOJIHATH MOJTHOE OJHOJIMHEHHOE CpaBHEHUE.

Pasznen «IlpocTbie BemecTBa.

IIpeaMeTHbIe pe3yJbTaThl 00y4YeHUs.

Yyamuiics JOJDKEH ymems:

*  HWCMHOJIb30BaTh MPHU  XapaKTEPUCTUKE  BEHIECTB  IMOHATHS:  «METAUIbl»,  «IJACTUYHOCTHY,
«TETUIOTIPOBOJHOCTY, «AIIEKTPOTIPOBOAHOCTHY, «HEMETAaJIbl», «QUTOTPOIIHUS, «aJJIOTPOIIHbIE
BHJIOU3MEHEHUS, WIIH MOIU(DUKAITTN,

* OIKMCBIBATH IOJIOKEHUE AJIEMEHTOB-METAIIJIOB U DJIEMEHTOB-HEMETAIIIOB B [leprnoanueckon cucreme
XUMHU4YeCcKuX 3neMeHToB /1. 1. MeHnaeneeBa;

* KJ1acCU(UIIUPOBATH MPOCTHIE BEIIECTBA HA METAJIBI U HEMETAIUIBI, DIEMEHTHI;

* ONPENENATh NPUHAUIEKHOCT HEOPTAHUYECKUX BEIIECTB K OJJHOMY M3 U3YUYEHHBIX KJIACCOB — METAJLIBI U
HeMeTaJlJIbl;

* I0Ka3bIBaTh OTHOCUTEIIBHOCTD JICJICHUS IIPOCTHIX BEIIECTB HA METAJUIBI U HEMETAILIIBI;

* XapaKTepu30BaTh o0IIMe (PU3nIecKre CBONCTBA METAIIJIOB;

* YCTaHAaBJIMBATh IPUUYMUHHO-CIIECACTBEHHBIE CBSI3U MEKY CTPOEHUEM aTOMa U XMMUYECKOU CBA3BIO B
MPOCTHIX BELIECTBAX — METAJIAX U HEMETAIIAX;

* 00BSICHITH MHOTOOOpPA3HMe MPOCTHIX BEIIECTB TAKKUM (PAKTOPOM, KaK aJlFIOTPOTIHS,



* OIIMCBHIBATh CBOMCTBA BEIIECTB (Ha MPUMEPax MPOCTHIX BEIIECTB — METAJUIOB U HEMETAIJIOB);

* coOIOIaTh MPaBWIIa TEXHUKH O€30MaCHOCTH MPH MPOBEACHUH HAOIIOICHUHN U J1aOOPATOPHBIX OIBITOB;

* JICTIOJIb30BAaTh IPY PEIIEHUM PACUETHBIX 33aJa4 MOHSITHS: «KOJIMUYECTBO BELIECTBA», «MOJbY, «IIOCTOSHHAs
ABorazpoy», «MOJSIpHAsi Macca», «MOJISIPHBIA 00bEM T'a30By», «HOPMaJbHbIC YCIOBHY;

* IPOBOJUTH PACUYETHI C UCII0JIb30BAHNEM NOHATUN: «KOJMYECTBO BEILIECTBA», «MOJISIpHAs Maccay,
«MOJIIPHBIN 00BEM Ta30By, «IOCTOSIHHAS ABOTaIPOY.

MeranpeaMeTHble pe3yabTaThl 00y4eHUs.

VYyamumiics J0JDKEH ymems:

* COCTaBJISITh KOHCIIEKT TEKCTa;

* CaMOCTOSITEIBHO UCIIOJIB30BaTh HEMOCPEICTBEHHOE HAOIIOICHHE;

* CaMOCTOSITEIBHO 0(OPMIIATH OTYET, BKITIOUYAIOIINN ONMCaHHe HAOIIOIEH s, €T0 PE3yJIbTaTOB, BEIBOJIOB;
* BBINIOJIHATH MIOJTHOE KOMILJIEKCHOE CPaBHEHHUE;

* BBINIOJIHATH CPABHEHUE IO aHAJIOTUH.

Pa3nea «CoequHeHUs XUMHUYECKHX YJIEMEHTOBY.

IIpenmeTHble pe3yibTATHI 00yUYeHHUS.

VYyanuiicst JOJDKEH ymems:

* WCIOJB30BaTh IPH XapaKTCPUCTHUKE BEIICCTB IOHATHS: «CTCICHb OKUCIICHHS, «BAJICHTHOCTHY,
«OKCHJIBI»,  «OCHOBAaHUS»,  «IIENOYM»,  «KAYECTBEHHAs  pEaKIus»,  «HHIAUKATOP»,  «KHUCIOTBI»,
«KHCIIOPOJICOICPIKAIIIE KUCIOTH), «OECKUCIOPOIHBIE KHCIOThI», «KHCIOTHAS CPellay, «IIeJouHas Ccpeaay,
«He#lTpanpHas cpenma», «mkama pH», «comm», «amMOpQHBIE BEIMIECTBA», «KPUCTAJUINYECKHUE BEIICCTBAY,
«KpUCTAIITMYECKasl PEUIeTKay, «MOHHAS KpHUCTaUIMYecKasl peuieTkay, «aTOMHas KpUCTalIMyecKasl perieTkay,
«MOJIEKYJISIPHAS KPUCTAITUYECKas pelIeTKay, «MEeTaJUIMUecKasl KpUCTAIIIMYECKas PEeIIeTKay, «CMECH;

* KJIaccu(pUIMPOBATh CIOKHbIE HEOPTaHUYECKHE BEIIECTBA 0 COCTaBY Ha OKCHJIbI, OCHOBAHUS, KUCIOTHI U
COJIM; OCHOBAaHMS, KHUCIOTHI M COJM MO PACTBOPUMOCTH B BOJIE; KUCIOTHI MO OCHOBHOCTH M COJIEP’KaHUIO
KHCIIOpO/Ia;

* ONpeAeNsaTh MPUHAAICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY M3 M3yYEHHBIX KJIacCOB (OKCHUBI,
JIETy4YHe BOJIOPOJAHbIE COEAUHEHNUS, OCHOBAHUS, KUCIOTHI, COJIH) IO opMyIie;

* ONHCHIBATh CBOMCTBA OTIENbHBIX MIPEICTaBUTENICH OKCUIOB (HA MpUMEpe BOJbI, YIIIEKUCIIOro Tasa,
HErameHoW M3BECTH), JIETy4YUX BOJOPOIHBIX COEIUMHEHUIN (Ha mIpUMepe XJIOpOBOJAOPOJA M aMMHUaKa),
OCHOBaHUH (Ha mpuUMepe TUAPOKCUIOB HATPHUS, KAIUS M KalbIHs), KUCIOT (Ha MIpUMepe CEPHON KUCIOTHI) U
coJieit (Ha mpuMepe XJIopuaa HaTpusl, KapOoHaTa Kaiabius, ocdara KabIus);

* OIIpEIeNSITh BAJIGHTHOCTD U CTEIIEHb OKUCIICHUS SJIEMEHTOB B BEILIIECTBAX;

* COCTaBIATh (POPMYIBI OKCHIOB, OCHOBAHUM, KUCJIOT U COJIEH MO BAJICHTHOCTSAM M CTEMEHSM OKUCICHUS
AJIEMEHTOB, a TaK)Ke 3apsaM MOHOB, YKa3aHHBIM B TaOIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUHN U COJIEH;

* COCTaBJISITh Ha3BaHMs OKCHUJIOB, OCHOBAHU, KUCIIOT U COJIEH;

* CPaBHUBATH BAJCHTHOCTH U CTENICHb OKUCIIEHHS; OKCU/IbI, OCHOBAHUS, KUCIIOTHI U COJIU TI0 COCTaBY;

* HCIIOJIb30BaTh TA0JIHUILy PACTBOPUMOCTH I OTIPEJETICHUS] PACTBOPUMOCTH BELIECTB;

* YCTaHaBIMBATh TE€HETHYECKYIO CBS3b MEXIy OKCHUIOM M THIPOKCHUIOM U HA00OpPOT; MPUUHHHO-
CIIEJICTBEHHBIEC CBSI3U MEXAY CTPOCHUEM aTOMa, XMMHUYECKOW CBS3bI0 M TUIIOM KPUCTAJUITMUECKON peleTKd
XUMHUYECKUX COCIMHEHMUIA;

* XapaKTepU30BaTh aTOMHBIE, MOJIEKYISPHbIE, HOHHbIE METAINTUNYECKHE KPUCTAIITMUECKUE PELIETKU; CPeay
pacTBopa ¢ MOMOIIBIO HIKabl PH;

* IPUBOIUTH IPUMEPHI BEUIECTB C PA3HBIMH TUTIAMU KPUCTATNTNYECKON PEIIeTKH,

* POBOJIUTH HAOTIOICHHUS 32 CBOMCTBAMU BEIIECTB U SBICHUSIMH, TPOUCXOSIIUMHU C BEIIECTBAMH,

* cOOMOIaTh MpaBUIIa TEXHUKU O€30MMaCHOCTH MIPH MPOBEICHUU HAOIIOCHHIA U OTIHITOB;

* HCCJIEeIOBATh CPEIy PACTBOPA C MOMOIIBI0 HHINKATOPOB;

* SKCIIEPUMEHTANFHO PA3IUYaTh KUCIOTHI U MIENIOYH, TIOJB3YICh UHAUKATOPAMU;
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¢ MCIIOJIb30BATh IIPU PCIICHHUU pACUYCTHBIX 3a/ia4 IMOHATHUA «MaCcCOBas AOJIA 3JICMCHTA B BCIICCTBC),
«MaccoBada O0JIA paCTBOPCHHOI'O BCUICCTBA», «o0beMHas J0JIA ra3006pa3H0r0 BCIICCTBA»,

¢ IPpOBOJUTH pacCdYCThbl C HUCIIOJB30BAHUCM MOHSATHI «MaccoBas HOJIS dJIEMEHTa B BC€OICCTBEC)», «MacCOBas
A0JIA paCTBOPCHHOI'O BCUICCTBA», «o00beMHas J0JIA ra3006pa3H0r0 BCOICCTBa».

MeTal’lpeHMeTHbIe pe3yJdbTaThbl oﬁyqe}mﬂ.

VYyamumiics 10JDKEH ymems:

* COCTaBJISITh HA OCHOBE TEKCTa TaOJIMIIbI, B TOM Yuciie ¢ IpuMeHeHueM cpeacts UKT;

* [10]] pyKOBOJICTBOM YUYHUTEJISI IPOBOJUTH ONIOCPEJOBAHHOE HAOIIOICHUE;

* [OJ pPYKOBOACTBOM Y4MTENS OQOPMIIATH OTYET, BKIIOYAIONIMI ONMCAaHME HKCIEPUMEHTa, €ro
pe3yJIbTaTOB, BHIBOJIOB;

* OCYIIECTBIIATh HHAYKTUBHOE 00001IeHNE (0T €IMHIYHOTO JOCTOBEPHOTO K 00IIEMy BEPOSATHOCTHOMY), TO
€CTb ONpEeNeNITh OOLIMe CYLIECTBEHHbIE MPU3HAKK JIBYX M 0Oojiee OOBEKTOB M (PUKCHUPOBATh UX B (opme
TIOHATHS WU CY)KICHUS;

* OCYIIECTBIATHh JEAyKTHBHOE 0000meHne (MoJABEACHUE EIUHUYHOTO JOCTOBEPHOTO Toja oOIee
JOCTOBEPHOE), TO €CTh AKTYAIIM3UPOBAThH MOHSATHE WM CYXJIEHUE, U OTOXJIECTBIISTH C HUIM COOTBETCTBYIOIIHE
CYIIIECTBEHHBIE MMPU3HAKU OJIHOTO WJIU 00Jiee 00HEKTOB;

* OIIPENIeNSATh aCMEeKT KiIacCU(pUKaIUu;

* OCYIIIECTBIIATH KJIaCCU(HUKAIIHIIO;

* 3HaTh U UCIOJIb30BATh Pa3InyHble (POPMBI MPECTABICHUS KIACCU(PUKAIIUU.

Paznean «M3MeHeHNs1, MTPOUCXOASIIIIHE C BEeIECTBAMM».
IIpenmeTHbIe pe3yibTATHI 00yUYEeHHUS.

Yyamuiicst JOJDKEH ymems:

*  WCMOJL30BaTh TMPU  XapaKTEPUCTHUKE  BEIHICCTB  MOHATHS:  «IUCTHIUIALMS),  «IEPETrOHKay,
CKPHUCTAJUTU3AIMS, «BBIMApUBAHUE», «PUIBTPOBAHHUE», «BO3TOHKA, WJIH CYOIMMAIUsA», «OTCTAaUBAHUEY,
«IEHTpU(PYrUpOBaHUEY, «XUMHYECKAs PEAKIU», «XUMHUUYECKOE YpaBHEHHUE», «PEAKIMH COCIUHCHHUS,
«pEaKIMU  Pa3NIOKCHUS», «PEaKIuh OOMEHa», «PEaKIMH 3aMEIICHHSI», «PEAKIUA HEeUTpaIu3aium,
«OK30TEPMHUYECKHUE PEAKIUN», «IHIOTCPMHUYCCKHE pEaKIHN», «PEaAKIUU TOPEHUS», «KAaTAIU3aTOPh»,
«pepmeHTBI», «OOpaTUMBIE  pEaKIHWH», «HEOOpAaTHUMbBIC  PEAKIUN»,  «KATAIMTHYCCKHE  PEaKIUNy,
CHEKATATUTHYECKUE PEAKIIUNY», P AKTUBHOCTH METAJIIIOBY, «TUIPOJIH3Y;

* YCTaHABJIWBATh NMPUUYMHHO-CIICJICTBEHHBIE CBSI3M MEXAY (PU3MUESCKMMHU CBOMCTBAMHU BEIIECTB U CIIOCOOOM
paszeseHusl CMecei;

* 00BSICHATH 3aKOH COXPAHEHUS MACChI BEIIECTB C TOYKHU 3PEHUSI aTOMHO-MOJICKYJISIPHOTO YUCHUS;

* COCTABJISITh YPABHEHUSI XUMUUYECKUX PEaKIMii HA OCHOBE 3aKOHA COXPaHEHHs MAacChl BEIIECTB;

* OIMCBIBATH PEAKIIUH C IOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) S3bIKA U A3bIKA XUMHH,

* iaccuuIUpPOBaTh XMUMHUYECKHE PEAKIMH MO YHUCIYy M COCTaBY HMCXOJHBIX BEHIECTB U MPOAYKTOB
peakuu; TermoBoMy 3P PeKTy; HallPaBICHUIO MPOTEKAHUS PEAKIUH; YIACTHUIO KaTaIu3aTopa;

* HCMOJb30BaTh TAOIUILy PACTBOPUMOCTHU ISl ONPEAETICHHS] BO3MOXKHOCTH MPOTEKAaHUSI pPeakiuii oOMeHa;
AIIEKTPOXUMUYECKUI Psii HANPSOKEHHU (aKTUBHOCTH) METAJUIOB JUTsl ONpe/IeleHHs] BO3MOKHOCTH MPOTEKaAHUS
peakuuii MeXay METaJIaMUA U BOJHBIMU PacTBOPAaMU KHUCIIOT U COJIEH;

* HaONIONaTh W OMUCHIBATh MPU3HAKU M YCIOBUS TEUEHUS XUMHUYECKUX PEaKIui, JeraTh BBIBOIBI Ha
OCHOBaHWU aHANIM3a HAOIOICHUH 32 HIKCIIEPUMEHTOM;

* IPOBOAMTH PAacyeThl MO XMMUYECKUM YpPAaBHEHHUSM Ha HaxXO0XJICHHUE KOJMYECTBA, MAacChl MM 0O0beMa
MPOJIyKTa PEAKIIUU TI0 KOJTMUECTBY, MAcCe HIIM 00hEMY UCXOHOTO BEIIECTBA; C UCIIOIh30BAHHEM ITOHSITHS
«10JIs1», KOTJa MCXOJHOE BEIIECTBO JaHO B BUAE pacTBOpa C 3aJaHHON MaccOBOM /0Jiell pacTBOPEHHOTO
BEILIECTBA WA COACPKUT ONPECICHHYIO IO TPUMECEH.
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MeranpeaMeTHbIe pe3yabTaThl 00y4eHUs.

VYyamumiics 10JDKEH ymems:

* COCTaBJIATH HA OCHOBE TEKCTA CXEMBI, B TOM 4uciie ¢ npumeHeHueM cpeacrts UKT;

* CaMOCTOSITEIBHO 0(OPMIIATH OTYET, BKITIOYAIOIINN OMTMCAHUE IKCIIEPUMEHTA, €r0 Pe3yJIbTaToOB, BEIBOJIOB;

* MICTIOJIb30BaTh TAKOW BUJ MBICJIEHHOTO (MI€aJIbHOTO0) MOJIEJIMPOBAaHUsI, KaK 3HAKOBOE MOJEIMpPOBaHuE (Ha
IIpUMEPE YPAaBHEHUN XUMUYECKUX PEAKIIUN);

* pa3nu4ath 00BbEM U COACPIKaHUE MOHITHI;

* pa3yIn4yaTh POJIOBOE U BUAOBOE ITOHATHS;

* OCYHIECTBIIATH POJOBUAOBOE ONIPEAEICHUE TOHATHH.

Paznen «IIpaktuxym 1. Ilpocreiimme onepanum ¢ BemecTBOM.
IIpeaMeTHbIE pe3ybTAThl 00YUEHUSI.

Yyamuiicst JOJKEH ymems:

* oOpamathscs ¢ 1ab0paTOPHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU TPUOOPaAMU B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH O€3011aCHOCTH;

* BBINIOJIHATH MPOCTEHIINE MpueMbl paboThI C JIabopaTOPHBIM 000pyI0BaHUEM: JTA0OPATOPHBIM HITATUBOM;
CIIUPTOBKOM;

* Ha0JII0/1aTh 32 CBOMCTBAMU BEILIECTB U SIBJICHUSMH, IPOUCXOISIINMU C BELIECTBAMH;

* OINHUCBHIBaTh XUMHUYECKUH SKCIIEPUMEHT C IOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOTO) SI3bIKa U
SI3bIKAa XUMUH;

* JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM IPOBEIEHHOTO SKCIIEPUMEHTA;

* TOTOBUTH PACTBOPHI C ONIPEAEITEHHON MacCOBOM J0JI€ paCTBOPEHHOTO BEIECTBA;

* IPUTOTOBUTH PACTBOP M PACCUMTATh MACCOBYIO JI0JII0 PACTBOPEHHOI'O B HEM BEILIECTBA.

MeTtanpeaMeTHble pe3yJbTAaThl 00yUYeHHUsl.

VYyammuiics J0IDKEH yMensb CaMOCTOSITEHHO UCIIOJIH30BaTh OTIOCPEI0OBAHHOE HAOII0IEHNE.

Pasznea «PacrBopenue. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOBY.
IIpenmeTHbIe pe3yibTAThI 00yUYeHHUSI.

VYyamuiics JOJDKEH ymems:

* HCIIOJIH30BATh MPH XapaAKTEPUCTUKE MPEBPAIIEHNUN BEIIECTB IMOHATHUS: «PACTBOPY, «AIEKTPOJIUTHYECKAS
JTUCCOITHAITUS», <OJEKTPOJIMTBI», «HEIJICKTPOJIUTHI), «CTENEHb IUCCOIUAIUNY», «CHIJIBHBIC 3JIEKTPOJIUTHI,
«cnabble AJICKTPOJIUTHI), «KATHOHBI», «AHUOHBD», «KHCIOTBI», «OCHOBAHHSY), «COJW», «HOHHBIC PEAKIIUNY,
«HECO0JIe0OpasyIoIIHe OKCUIBD), «COJE00pa3yIONIUe OKCHUIBD», «OCHOBHBIC OKCUABI), «KHCIOTHBIE OKCHJIBI,
«CpeHUE COJU», «KHUCIBIE COJIW», «OCHOBHBIE COJIM», «ICHETHYECKUH PpAI», «OKHCIUTEIbHO-
BOCCTAHOBHUTEJILHBIE PEAKIIUN», KOKUCIUTENDY, «BOCCTAHOBUTEIIbY, OKHCIICHHEY, «BOCCTAHOBIICHHUEY;

* ONKMCHIBATh PACTBOPECHHUE KaK (PHU3NKO-XUMHUUYECKHUMA ITPOIIECC;

* WUIIOCTPUPOBATh NPHUMEPAMH OCHOBHBIC TIOJIOKCHHS TEOPUH DIICKTPOJUTHYCCKOW JTUCCOIHAIIVH;
TeHETUUYECKYIO B3aUMOCBS3b MEXKIY BElIeCTBAMH (ITPOCTOE BEUIECTBO — OKCUA — TUAPOKCHU] — COJIb);

* XapaKTepHu30BaTh OOIINE XUMUUECKHNE CBOWCTBA KUCIOTHBIX U OCHOBHBIX OKCHIOB, KUCIIOT, OCHOBAaHHUH U
COJIEM C MO3ULHUKA TEOPUH AIIEKTPOIUTHUYECKON IUCCOLMAIMH; CYIIHOCTh AJIEKTPOJUTHUYECKON IUCCOLMAIIN
BEIIECTB C KOBAJIGHTHOM TMOJSPHOM W HMOHHOM XMMHYECKOM CBSI3bIO; CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUN;

* MPUBOJUTH HPHUMEPHI PEAKIUMN, MOITBEPKAAOIMMNX XUMHYECKHE CBONCTBA KHUCIOTHBIX M OCHOBHBIX
OKCUJIOB, KHCIIOT, OCHOBAaHMW W COJIEM; CYIIECTBOBAHME B3aUMOCBSI3U MEXIYy OCHOBHBIMHU KjaccamMu
HEOPraHUYECKHUX BELIECTB;
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* KIaccu(pUUUpPOBAaTH XUMHUYECKHE PEAKUUU TI0 «U3MEHEHHUIO CTENEHe OKUCICHUS HIIEMEHTOB,
00pa3yIoKX pearupyronue BemecTBay;

* COCTABJIITh YPABHEHUS JIEKTPOJUTHUYECKON AMCCOLMAIIMM KUCIIOT, OCHOBAaHUM U COJIEH; MOJIEKYJISIPHBIE,
IIOJIHBIE U COKpALICHHbIE NOHHBIE YPAaBHEHUS PEAKLMN C Y4aCTUEM DJIEKTPOJIUTOB; YPABHEHMSI OKUCIUTEIBHO -
BOCCTAHOBHUTEJIBHBIX PEAKLUWH, HWCHOJB3ysd METOJ JJEKTPOHHOro OamaHca, ypaBHEHHUS  PEaKLUH,
COOTBETCTBYIOIIUX IOCJIEOBATEIbHOCTU («UEHOYKE») MPEBPAIEHU HEOPTaHUYECKUX BELIECTB PA3JIMYHBIX
KIIaCCOB;

* ONpENENATh OKHUCIUTEIb W BOCCTAHOBHUTENb, OKHUCIEHHE W BOCCTAHOBJIEHUE B OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUSX;

* yCTaHaBJIMBAaTh MPUYUHHO-CIIEACTBEHHbIE CBS3M: KJIAcC BEIIECTBA — XMMUYECKHE CBOMCTBA BEILECTBA;
HAOJIIO/IaTh M OIKCHIBATh PEAKIUU MEXAY 3JICKTPOJMTAMH C TMOMOIIBIO ECTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) sI3bIKA U S3bIKA XUMUM;

* MPOBOJUTH OIBITHI, MOATBEPXKAAOLINE XWMHUYECKHE CBOMICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX
BEIIECTB.

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl oﬁyqem/m.

Yyamuiicst JOJKEH ymems:

* IeJaTh IOMETKH, BBIITUCKH, INTHPOBAHUE TEKCTA;

* COCTaBJIATH JIOKJIAT;

* COCTaBJISITh Ha OCHOBE TeKCTa rpaduku, B TOM uucie ¢ npuMeHenueM cpeacts UKT;

* BJIQJIETh TAKUM BHJIOM U3JI0KEHHUSI TEKCTA, KAK PACCYKJICHUE;

* JICTIOJIb30BaTh TaKOM BHJI MBICIIEHHOTO (M/1€aIbHOI0) MOJIEIIMPOBAHNUS, KaK 3HAKOBOE MOJIEJINpOBaHKeE (Ha
IIpUMEpPE YpPAaBHEHUN peakuMid AMCCOLMALNMH, HOHHBIX YPaBHEHHW pEAKUUH, MOJYpEaKUUld OKHCICHHUS -
BOCCTAHOBJICHUSA );

* pa3In4aTh KOMIIOHEHTHI JJOKA3aTelbCTBA (T€3UC, apryMEHTHI U JOPMY JOKA3aTeIbCTBA);

* OCYHIECTBJIATH NIPSIMOE HHIYKTUBHOE JOKA3aTENIbCTBO.

Paznea «Ilpaktukym 2. CBoiCTBa pacTBOPOB 3JIEKTPOJUTOBY.
IIpenmeTHble pe3yabTATHI 00yUYeHHUSI.

VYyamuiics JOJDKEH ymems:

* oOpamathkcs ¢ 1ab0paTOpHBIM 000PYIOBAaHUEM U HArpeBaTeIbHBIMU TPUOOPAMHU B COOTBETCTBUH C
MpaBUJIaMUA TEXHUKU O€3011aCHOCTH;

* BBINOJIHATH MPOCTEHINKE MPHUEMbI OOpaIIeHHS C JIA0OPATOPHBIM 000PYI0BAHUEM: JIA0OPATOPHBIM
IITAaTUBOM, CITUPTOBKO;

* HaOJTI0/IaTh 32 CBOMCTBAMU BEIIECTB U SBJICHUSMH, IIPOUCXOAIIUMU C BEIIECTBAMH;

* ONHUCBHIBATh XUMHUYECKHI SKCIIEPUMEHT C TOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POAHOTO) SI3bIKA U
SI3BIKA XUMUH;

* JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO IKCIIEPUMEHTA.

MeranpeaMeTHbie pe3yabTaThl 00y4eHUs.

VYyamuiics 0JDKEH ymems:

* ONpEAETATh, UCXO/I U3 YUeOHOH 3a71a4k, HE0OXO0IMMOCTh HEMTOCPEICTBEHHOTO MITH OMIOCPEJOBAHHOTO
HaOJII0ICHMS

* CaMOCTOSITENbHO (POPMUPOBATH MPOrPAMMY SKCIIEPUMEHTA.

JInuHOCTHBIE pe3yabTaThl 00y4YeHusl.

VYuamuiics 0JDKeH:

* 3HAMb U NOHUMAMb: OCHOBHBIE UCTOPUYECKHE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XUMHH M OOIIECTBA;
JOCTHKEHHS B O0JIACTH XUMHUHM U KYJIbTYPHBIE TPaJWIMU (B YaCTHOCTH, HAYYHBIE TPAJUIIMU) CBOCH CTpPaHBI;
0OIIEMUPOBBIE TOCTHKEHHS B 00JIACTH XUMHUU; OCHOBBI 3JI0POBOTO 00pa3a >KU3HH, IIPaBUIIa TOBEICHUS B

13



YpE3BbIYAMHBIX CUTyalUsAX, CBA3aHHBIX C BO3JCHUCTBUEM pa3JIMYHBIX BELIECTB; COLMAIBHYIO 3HAYUMOCTb U
coziepkanue mpogeccuid, CBA3aHHBIX C XMMHEH; OCHOBHBIC TpaBa M 00S3aHHOCTH TpaKAaHWHA (B TOM YHCIIE
y4aIerocs), CBA3aHHbIe C JMYHOCTHBIM, MPO(HECCHOHAIBLHBIM U )KU3HEHHBIM CaMOOTIPE/ICIICHUEM;

* UCnbIMbIEAMb: YYBCTBO TOPAOCTH 33 POCCHMCKYI0 XMMHUYECKYI0 HAayKy M YBa)XCHHE K HCTOPUM €€
pa3BUTHS, YBaXXEHUE U NPUHATUE JOCTWKEHUN XMMHMM B MHpE; YBOKEHHE K OKpYyXaomuM (ydaliumcs,
YUUTENSAM, POIJUTENSAM M Jp.) — YMETh CIyllaThb W CIBILATh [apTHEpA, NPU3HABaTh IPaBO Ka)XJOro Ha
COOCTBEHHOC MHEHHE W IPHHUMATh PEIICHUS C YYETOM IO3WIMH BCEX YYaCTHHUKOB; CAaMOYBAa)XCHHE U
SMOIIMOHAIBHO-TIOJIOKUTEIBHOE OTHOLIIEHHUE K ce0e;

* npu3Hasamv: IEHHOCTb 3JI0POBbS (CBOETO M IPYruX Jofeil); HEOOXOJMMOCTb CAMOBBIPAKEHHS,
caMoOpeaJIn3aluy, CONMAIBHOTO TPU3HAHMS;

* 0C03HA6aMb: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITENIbHBIM IOCTYIKaM U J€UCTBUSAM, IPUHATHUIO
OTBETCTBEHHOCTH 3a MX PE€3YJIbTaThl; TOTOBHOCTh (MM HETOTOBHOCTB) OTKPBITO BBIPAXXKaTh U OTCTaWBaTh CBOIO
ITO3UIINIO0 U KPUTUYHO OTHOCHUTBCSI K CBOUM IOCTYIIKaM;

* npoAeIAmy: 100POKENATENbHOCTh, JOBEPHE U BHUMATEIBHOCTD K JIIO/ISIM, TOTOBHOCTh K COTPYAHUUYECTBY
U Apyxk0e, OKa3aHHIO MOMOIIM HYXJAIOIUMCS B HEH; YCTOWYMBBIN MMO3HABATENbHBIN UHTEPEC, HHUIIUATUBY U
JM0003HATENILHOCTh B HM3YYEHHMM MHpa BEIIECTB M pPEaKIUil; LEeJIeyCTPEeMJIEHHOCTh M HAacTOWYMBOCTH B
JNOCTUXKEHUM IieJiel, TOTOBHOCTh K IPEOJIOJIEHUIO TPYAHOCTEH; yOeXJAEHHOCTh B BO3MOXHOCTH MO3HAHHS
MPUPOIbI, HEOOXOTUMOCTH DPAa3yMHOTO HCIOJIb30BAHUS JOCTH)KEHUH HAyKd M TEXHOJOTHM JUIs pa3BUTHUS
o0111ecTBa;

* yMemb: YCTAHABIIMBAaTh CBA3b MEXIY LEJIbI0 MU3YYEHHUS XUMHUU W TEM, JUIS 4Ero OHAa OCYILIECTBIISIETCS
(MOTHBaMH); BBIMOJHATH IPOTHOCTHYECKYIO CAMOOIIEHKY, PETYIHPYIOIIYI0 aKTUBHOCTh JUYHOCTH Ha dTare ee
BKJIFOUEHUSI B HOBBIM BUJ JI€ATEIBHOCTH, CBA3aHHBIM C HayajioM HM3y4eHHS HOBOTO Y4eOHOro mpeamera —
XMMUU; BBINOJHATE KOPPUTHPYIOIIYI0 CAMOOIIEHKY, 3aKJIIOYAIOLIYIOCS B KOHTPOJIE 3a IPOLECCOM H3y4eHUS
XMMUU U BHECEHUHM HEOOXOIUMBIX KOPPEKTHBOB, COOTBETCTBYIOIMX 3TalaM M CHOCO0aM M3ydeHHUs Kypca
XWMUU; CTPOUTH KU3HEHHbIE U MPO(ECCHOHANBHBIE TUIAHBI C YYETOM KOHKPETHBIX COLMAIbHO-MCTOPUYECKUX,
MOJIMTUYECKMX M SKOHOMMYECKHMX YCIOBMH; OCO3HaBaTb COOCTBEHHBIE LIEHHOCTH U HX COOTBETCTBUE
IIPUHUMAEMBIM B )KM3HH PEIICHUAM; BECTH JUAJIOT HA OCHOBE PABHOIPABHBIX OTHOLICHUH U B3aMMHOTO

YBAXCHHUA, BBIACIATH HpaBCTBeHHBIﬁ ACIICKT MMOBCJACHUA U COOTHOCHUTD IIOCTYIIKH (CBOI/I H ApYyIrux J'IIO,Z[CfI) n
COOBITHS C IIPUHATBIMU 3THUYCCKUMHU HOPMAaMH; B IMPE€ACiiaX CBOUX BO3MO>KHOCTEH HpOTHBOﬂeﬁCTBOBaTB
HeﬁCTBHHM U BIIMAHUAM, IPCACTABJIAOIMINUM YI'PO3Y X KHU3HHU, 310POBbIO U 0e30MacHOCTH TUYHOCTH U 06I_HGCTBa.

JJMHHOCTHBIE, METAITPEJMETHBIE U ITPEJIMETHBIE PE3YJIbTATBI
OCBOEHMSA COAEPKAHUA KYPCA XUMHHU 9 KJIIACC

Pazoen «Obouiaa xapakxmepucmuka XuMu4ecKux 31eMeHmoe U XuMudecKux peakyuiiy.
IIpeaMeTHbIe pe3yabTAThl 00y4YeHHUsl.

Yyamuiics JOJDKEH ymems:

* MCII0JIb30BaTh IPU XapaKTEPUCTUKE MPEBPAILECHUHN BEIIECTB MOHATUS: «XUMHUYECKasi PEaKIUsI», «pPeakluu
COCJIMHEHUS», «PEAKIMU pPa3loKEHUs», «peakuuu OOMEeHa», «peaklUUu 3aMEIICHUs», «PeaKkluu
HeHTpanu3anum», «3K30TepMUUECKUE PeaKI», «3HJ0TEPMUYECKHE PEAKLIUN», «0OpaTUMBIE PEaKIUN,
«HEeoOpaTUMBbIE PEAKLIUNY, KOKUCIUTEFHO-BOCCTAHOBUTENIbHBIE PEAKLIUNY;

* XapaKTepu30BaTh OOLIMEe XUMUYECKHE CBOUCTBA aM()OTEPHBIX OKCHJIOB U THAPOKCUIOB;

* IPUBOJAUTH MPUMEPHI PEAKLUH, TOATBEPHKAAIOIINX XUMHUUECKIE CBOMCTBA aM(OTEPHBIX OKCHJIOB U
THJIPOKCHUIOB;

* J1aBaTh XapaKTEPUCTUKY XUMHUECKUX PEAKLUH 110 YUCIIY U COCTaBY UCXOIHBIX BEUIECTB U MPOYKTOB
peakuuu; TermioBomy 3¢ dekry;
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* HAIpPABJICHUIO IPOTCKAHUS PEAKLUU; WU3MEHEHUIO CTEICHEW OKHUCICHUS DJJIEMEHTOB; arperaTHOMY
COCTOSIHUIO MCXOJHBIX BELIECTB; YYACTHUIO KaTalIu3aTopa;

* OOBSCHATH U MPUBOJUTH MPHUMEPHI BIMSAHUS HEKOTOPBIX (PAKTOPOB (MPHPOJAa pearupyroliux BeEIIEeCTB,
KOHIICHTpallMs. ~ BELIECTB, JABJICHUE, TEMIEparypa, KaTaJU3aTop, IIOBEPXHOCTb  CONPUKOCHOBEHMS
pearupymoIuux BelecTB) Ha CKOPOCTh XMMHUYECKUX PEAKIUi;

* HaOJIIOIaTh U OTMCHIBATh YPABHEHUS PEAKLUN MEXIY BEIIECTBAMH C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WM POJIHOTO) sI3bIKA U S13bIKA XUMUU;

* MPOBOAMTH OMBITHI, TMOATBEPXKIAIOIINE XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHAOB U THIPOKCHIOB;
3aBHCUMOCTh CKOPOCTH XMMHYECKOW PEaKIHU OT pa3iuyHbIX (pakTopoB (MpUpoaa pearnpyrouinx BEHIECTB,
KOHIICHTpAllMsl ~ BEUIECTB, JABJICHUE, TEMIEparypa, KaTaJIU3aToOp, IIOBEPXHOCTb  CONPUKOCHOBEHMS

pearupyrommx BEIIeCTB).

MeTal’lpe}]MeTl—[l)Ie Pe3yJabTaThbl oﬁyqennﬂ.

Yyamuiicst JOJKEH ymems:

* OMpeneNATh 1eNib YYeOHOU JEeSATEIbHOCTH C MOMOUIBI0 YUUTENS U CaMOCTOSATEIbHO, UCKAaTh CPEJICTBA €€
OCYILIECTBIIEHUS, paboTasl MO IUIaHy, CBEPATh CBOU JIEHCTBHUS C LENbI0 U IPU HEOOXOIUMOCTHU HCIPABIISTH
OLIMOKY C TIOMOILBIO YUUTENSI U CAMOCTOSITENBHO;

* COCTaBJISITh AaHHOTAIIUIO TEKCTA;

* CO3[aBaTh MOJIEJIU C BBIJEJIEHUEM CYIIECTBEHHBIX XapaKTEpUCTHK OOBEKTa M MPEACTaBICHHEM HX B
MIPOCTPAHCTBEHHO-TpapUUECKON TN 3HAKOBO-CUMBOJINYECKOH (hopMme;

* OIpeNeNsITh BU/IbI Ki1accu(UKaUU (€CTECTBEHHYIO M UCKYCCTBEHHYIO);

* OCYUIECTBJIATD MPSAMOE JEAYKTUBHOE JOKA3aTEeNbCTBO.

Pazoen «Memannwy.
IIpenmeTHbIe pe3yibTATHI 00yUYEeHHUSI.

Yyamuiicst JOJDKEH ymems:

* HCIO0JIb30BATh MPU XaPAKTEPUCTUKE METANIOB U UX COCAMHEHHM MOHITHS: «METAJUIbDY, «PsiJ aKTUBHOCTH
METAJUIOBY, «IIEJIOYHBIE METAJIbD), «IIECJIOYHO3EMEIbHBIE METAIbD», UCHOJIB30BATh UX MPU XapaKTEPUCTHKE
METaJIJIOB;

* JaBaTh XapPAaKTEPUCTHKY XUMHUYECKUX DJIEMEHTOB-METAUIOB (IIEJIOYHBIX METAJJIOB, MarHus, KajbIlusd,
ATIOMUHMS, JKelle3a) Mo WX TmosiokeHuto B Ilepumoamdeckoit cucrteme xumMuueckux odiemeHtoB [ .
MenneneeBa (XMMUYECKUH 3HAK, TIOPSAIKOBBI HOMEp, NIEPHOJI, TPYINa, MOATPYIa, OTHOCUTEIbHAs aTOMHAs
Macca, CTpPOCHHE aToMa (3apsa sjpa, YHCIO IPOTOHOB M HEHTPOHOB B sjipe, 0OIIee YHCIO AJIEKTPOHOB,
pacrpeenieHrue JIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM ), TTPOCTOE BENIECTBO, (hOpMYIa, HA3BaHUE M THIT BHICIIIETO
OKCHJIa ¥ THJIPOKCHU/IA);

* Ha3bIBATh COCTMHEHUS METAIJIOB U COCTABIIATh MX (POPMYJIBI 110 HA3BAHUIO;

* XapaKTepPU30BaTh CTPOCHUE, O0ITHE (U3HICCKHE M XUMUUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB-METaJLIOB;

* OOBSCHATH 3aBUCHMOCTH CBOWCTB (MJIM TPEJICKA3bIBaTh CBOMCTBA) XHMHUYECKHX AJIEMEHTOB-METALIOB
(pamnyc, MeTalIM4ecKue CBOWCTBA 3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA 3JIEMEHTOB) U
o0pa3yeMbIX UMH COCOUHEHHI (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHIOB M THIPOKCHJIOB,
OKHUCJIMTETbHO-BOCCTAHOBUTENBHBIE CBOICTBa) OT TOJOKeHUs B llepuoanyeckoil cucTeMe XUMHYECKHX
anemeHToB /. 1. Menneneena;

* OMUCHIBATh OOIIHNE XMMHUECKHE CBONCTBA METAIIJIOB C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO)
SI3BIKA M SI3bIKA XMMHH;

* COCTaBJISITh MOJIEKYJISIPHBIE YPAaBHEHUSI PEAKILIMM, XapaKTEPU3YIOLIUX XUMUUECKHE CBOMCTBA METAJUIOB U
HX COCIMHEHMH, a TAK)KE DJIEKTPOHHbBIE YPAaBHEHUS MPOLIECCOB OKUCIECHUSI-BOCCTAHOBIICHUS

* ypaBHEHHUS D3JIEKTPOJUTUYECKOW JUCCOLMAIIMHU; MOJIEKYJISIpHbIE, IOJIHbIE U COKpAIlEHHbIE HOHHbIE
YpaBHEHUS PEaKLUi C yUaCTUEM DIIEKTPOJIUTOB;
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* YCTaHaBJIMBaTh IIPUUYMHHO-CJIEACTBEHHBIE CBSI3U MEXAY CTPOECHHUEM aToMa, XUMHUYECKOH CBS3bI0, THUIIOM
KPUCTANTMYECKON PELIETKH METaUIOB M UX COCAWHEHHH, WX OOMmMMHU (PU3HYECKMMH M XUMHUYECKUMHU
CBOMCTBaMH;

* ONMCHIBaTh XMMHUYECKHE CBOMCTBA IIEIIOYHBIX U IIEJIOYHO3EMENBHBIX METAIOB, a TAKXKE AJIOMUHHUS U
JKeJle3a U UX COEAMHEHUN C IIOMOILBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) S3bIKA U S3bIKA XUMMUU;

* BBINOJHATh, HAONIOJATh W OINMKCHIBATH XUMHUYECKHH SKCIIEPUMEHT [0 PACIO3HABAHUIO Ba)KHEHIITNX
KaTHOHOB METAJUIOB, THPOKCUIOHOB;

* SKCIIEPUMEHTAJIBHO MCCJIENI0BAaTh CBOMCTBA METALIOB U MX COEIMHEHUH, pellaTh SKCIEepUMEHTAJIbHbIE
3aauu 1o Teme «MeTaibly»;

* ONUCBHIBaTh XUMHUYECKHI 3KCIIEPUMEHT C MOMOILBIO €CTECTBEHHOIO (PYCCKOIO WJIM POJHOTIO) SI3bIKA U
SI3bIKa XUMUU;

* MPOBOJUTH PACUETHl MO XUMHUYECKHM (popMyiaM M ypaBHEHHSM PEAKIHH, MPOTEKAIONINX C Y4acTHEM
METAJUIOB U UX COECIMHECHUI.

MeTaHpe}]MeTHbIe pe3yJbTaThbl OﬁyquHﬂ.

Yyamuiicst JOJKEH ymems:

* paboTaTh MO COCTABJICHHOMY IJIaHY, UCIIOJIb3Ysl Hapsly C OCHOBHBIMU U JIOTIOJTHUTEIbHBIE CPEJICTBA
(cipaBOUYHYIO JIUTEPATYPY, CI0KHBIE TPpUOOpHI, cpeacta MKT);

* C TIOMOIIBIO YUUTENsI OTOMPATh AJIsl pelieHus] y4eOHbIX 3a7jau He0OX0IUMBbIE CI0BapH, SHIIUKIOIE/INH,
CIPaBOYHHKH, 3JIEKTPOHHBIE TUCKU;

* COMNOCTaBJIATh M OTOMpaTh HHPOPMAIMIO, TMOJYYEHHYIO U3 pa3IMYHbIX UCTOYHUKOB (CIOBapH,
SHIMKJIONIEIUH, CIIPAaBOYHUKH, JIEKTPOHHBIE TUCKHU, ceTh IHTepHeT);

* NpeACTaBIATh HH(GOPMALIMIO B BUJIE TAOIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIEe C IPUMEHEHUEM
cpeactB UKT;

* 0(popMIIATH CBOM MBICIIM B YCTHOM M MUCbMEHHOM PeU C y4€TOM CBOMX y4EOHBIX U KU3HEHHBIX PEYEBBIX
CUTYyallMii, B TOM 4HcIie ¢ npumeHennem cpeacts UKT;

* COCTaBJISITh PEIICH3UIO Ha TEKCT;

* OCYUIIECTBJIATH JOKA3aTEIbCTBO OT MPOTUBHOTO.

Pazoen «Ilpakmuxym 1. Ceolicmea memannos u ux cOeOUHeHUuii».
IIpenmeTHble pe3yabTATHI 00yUYeHHUSI.

VYyamuiics JOJDKEH ymems:

* oOpamathkcs ¢ 1ab0paTOpHBIM 000PYAOBAaHUEM U HArpeBaTEIbHBIMU TPUOOPAMHU B COOTBETCTBUH C
MpaBUJIaMU TEXHUKH O€3011aCHOCTH;

* HaOJTI0/1aTh 32 CBOMCTBAMH METAJIOB M UX COCIMHCHUM M SBJICHUSIMH, TIPOUCXOIAITUMHU C HUMU;

* ONUCBHIBATh XUMHUYECKHUI SKCIIEPUMEHT C IOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) SI3bIKA U
SI3BIKA XUMUH;

* JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO IKCIIEPUMEHTA.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHH.

VYyamuiics 10/DKEH ymembsb ONIPEACIIATh, UCXOS U3 yqe6H0ﬁ 3aaa4u, HCO6XO,Z[I/IMOCTL HUCIIOJIB30BaHUA
Ha6J'IIO,Z[eHI/I$I HJIN DKCIICPUMCHTA.

Pazoen «Hememannoiy.
IIpenmeTHbIe pe3yJibTATHI 00y4YeHHS.

VYyamuiics 10JDKEH ymems:
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* UCIIOJIb30BATH MPU XaPAKTEPUCTUKE METAIUIOB U UX COCUHEHUN MOHATHUS: «HEMETAIUIBI), «TaJIOTCHbBI»,
«aJUIOTPOIHBIE BUJOU3MEHEHHS», (OKECTKOCTh BOJbDY, «BPEMEHHAsi >KECTKOCTb BOJBI», «IIOCTOSHHAs
KECTKOCTb BOJIbI», «00IIast 5)KECTKOCTb BOIbI;

* J1aBaTh XapaKTEPUCTUKY XUMHUYECKHX 3JIEMEHTOB-HEMETAIOB (BOJOPO/Ia, TajJOTr€HOB, KUCIOPOIa, CEphl,
a3oTta, ocdopa, yriepojaa, KpeMHHsI) TI0 UX MOJ0xKeHUI0 B [leproandeckoii cucreMe XUMUYIECKIX 3JIEMEHTOB
J. . MenneneeBa (XUMHUYECKUIN 3HAK, MOPSAKOBBI HOMEp, MEPHUOJ, IPYIIA, HNOArPYIIA, OTHOCUTEIbHAs
aTOMHasi macca, CTPOCHHE aToma (3apsj sAlapa, YUCIO NPOTOHOB W HEUTPOHOB B sape, OOIIee YHCIO
AJIEKTPOHOB, paclpeielICHUE JIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO, (popMysa, Ha3BaHHUE U
THII BBICIIIETO OKCHUIA U THIPOKCH A, POPMYIIa U XapaKTep JIETy4ero BOJAOPOTHOTO COCTMHCHHS);

* Ha3bIBATh COCTUHEHUS HEMETAJUIOB U COCTABIISATh UX (POPMYJIBI 110 HA3BAHUIO;

* XapaKTepU30BaTh CTPOCHHE, 00ITHe (PU3NIECKHEe U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB;

* OOBSCHATH 3aBUCUMOCTH CBOWMCTB (WUJIM MPEACKA3bIBATh CBOMCTBA) XMMHUYECKUX AJIEMEHTOB-HEMETAJLJIOB
(pamuyc, HEeMETAITUYECKHUE CBOMCTBA DJIEMEHTOB, OKUCINUTEIFHO-BOCCTAHOBUTEIHHBIE CBOMCTBA AJIIEMEHTOB) U
00pazyeMbIX UMHU COCIUHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHUIOB M THAPOKCHUIOB, JIETYUUX
BOJIOPOJHBIX COEAMHEHUHN, OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT ToJioxkeHus: B Ilepuomnyeckoit
cucteMe xumMuaeckux asemenToB M. 1. Menneneena;

* ONHUCHIBATh OOIIME XWMHUYECKHE CBOWCTBA HEMETAJUIOB C TOMOIIBIO €CTECTBEHHOrO (PYCCKOTO WU
POJHOTO) SA3bIKA U SI3bIKA XUMUU,

* COCTaBJIATh MOJICKYJIIPHBIE YPAaBHEHUS PEaKIU, XapaKTePU3YIOINX XUMHYECKHE CBOMCTBA HEMETAIIJIOB
U X COCIMHEHUH, a TAK)KE SJICKTPOHHBIE YPAaBHEHUS MPOIIECCOB OKUCIECHUSI-BOCCTAHOBIICHHUS;

* YpaBHEHHUS DJIEKTPOJUTHYECKOW JHCCOLMAIMU;, MOJIEKYJISPHbIC, TMOJIHBIE W COKpAIlCHHbIE HOHHBIE
YpaBHEHUS PEAKIUNA C YJaCTUEM BJIEKTPOJIUTOB;

* YCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHbBIEC CBS3M MEXKIY CTPOCHHEM aTOMa, XMMUYECKOUN CBS3bIO, THUIIOM
KPUCTAJIMYECKON PEIIeTKH HEMETAIJIOB W UX COCIMHEHUH, UX oOumMMH (PU3MYECKUMU M XMMHUYECKUMU
CBOMCTBaMH; OMHCHIBaTh XMMHUYECKHE CBOICTBa BOJOpOJa, TaJloOT€HOB, KUCIOpOJa, cepbl, a3oTa, (ocdopa,
rpadura, anmasza, KpEMHHUS U UX COEIUHEHHMM C MOMOILBIO €CTECTBEHHOTO (PyCCKOTO WIJIM POJIHOTO) SI3bIKa U
SI3bIKa XUMUU;

* ONHUCHIBaTh CMOCOOBI YCTPAaHEHHs KECTKOCTU BOJIbI M BBIMOJIHATH COOTBETCTBYIOIIMM MM XUMHUYECKHMA
JKCIIEPUMEHT;

* BBINIOJIHATH, HAOMIOJaTh U ONMUCHIBATh XMMHUYECKHUN SKCIIEPUMEHT 10 Paclo3HaBaHUIO HOHOB BOAOPOJA U
aMMOHU, Cyab(dar-, kapOoHaT-, cCUIIMKat-, hocdar-, Xxaopua-, 6poMu-, HOAUI-UOHOB;

* 3KCIEPUMEHTAIBHO MCCIIEOBAaTh CBOWCTBA METAJIOB M UX COCIMHEHHH, pemarh 3KCIEPUMEHTaIbHbIC
3amauu 1o teme «Hemeramiby;

* ONUCHIBATh XUMHUYECKHI 3KCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) sI3bIKA U
SI3bIKa XUMUU;

* MPOBOJUTH PACUeThl MO0 XUMHUYECKHUM (OopMylaM U ypaBHEHHUSM pEaKiuii, MPOTEKAIOIMINX C Y4acTHEM
HEMETAJJIOB ¥ UX COCAMHEHUH.

MertanpeaMeTHble pe3yJabTaThl 00y4eHHs.

Yyamuiics JOJDKEH ymems:

* OpraHu30BbIBaTh y4eOHOE B3aMMOJEHCTBHE B rpymnme (pacmpeneisiTb pOJH, JOTOBapUBATHCA APYr C
JIPYroM U T. 11.);

* IpeABUIETH (TIPOTHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PELICHUIA;

* IOHUMATh MPUYHHBI CBOETO HEyCIieXa U HaXOUTh CIIOCOOBI BBIXO/Ia M3 3TOM CUTYyallUU;

* B MAJOre C YYUTEJEM YUUTHCS BBIpAOATHIBATh KPUTEPHUH OLICHKH U ONPEIENATH CTETEeHb YCHEIIHOCTH
BBITIOJTHEHUS CBOEH pabOThl U pabOTHI BCEX, UCXOIS U3 UMEIOLIUXCA KPUTEPUEB, COBEPIIEHCTBOBATh KPUTEPHUH
OILICHKH M TI0JIb30BaTLCS MU B XOJI€ OLICHKH U CAaMOOIICHKM;

* OTCTauBaTh CBOIO TOUKY 3PEHUS, APIYMEHTUPYS €€;

* MOATBEPKAATh APTYMEHTHI (haKTaMu;

* KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHUIO;
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* CIIyLIaTh JPYTUX, IBITATHCS IPUHUMATh JPYTyI0 TOUKY 3pEHUS, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY
3peHHS;

* COCTABIIITH pedepar Mo onpeeieHHOH Gopme;

* OCYLICCTBIISATH KOCBEHHOE PA3JICIUTEIBHOC JJOKA3aTeIbCTRO.

Paszoen «llpakmuxym 2. Ceoiicmea coeOuneHuit Hememasinoey.
IIpeameTHbIe pe3yabTaThbl 00yYeHUsI.
Yyamuiicst JOJKEH ymems:

* oOparmarscs ¢ JIabopaTOpHBIM 000PYIOBAaHUEM U HArpeBaTeILHBIMU TPHOOPAMU B COOTBETCTBUH C
MpaBUJIaMU TEXHUKU O€3011aCHOCTH;

° Ha6JIIO[[aTI) 3a CBOMCTBaMH HEMETAJJIOB M UX COGILI/IHGHI/Iﬁ " ABJICHUSAMU, IPOUCXOAAIIUMHA C HUMU,

* OMHUCHIBATh XUMHUUYECKHUM SKCIIEPUMEHT C IIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MUITH POJHOTO) SI3bIKA U
SI3bIKa XUMUU;

® ACJIaTh BBIBOABI IO PE3yIbTaTaM IMPOBCACHHOTO SKCIICPUMEHTA.

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl oﬁyqemm.

VYyamuiicss J0JDKEH yMmensb ONPENemsiTh, UCXOI U3 yUeOHOM 3a/1auu, HEOOXOAMMOCTh UCTIOIB30BaHUS
HaOJIOZCHUS WU DKCTIEPUMEHTA

5. Coaep:kaHue y4eOHOr0 nmpeaMera.

COJAEPKAHUE KYPCA XUMMHU B 8 KJIACCE
BBenenue

IIpenmer xuMuu. MeTtonbl MO3HAHMUS B XMMHUU: HAOMIOJIEHUE, SKCIIEPUMEHT, MoJennpoBanue. VcTouHuKH
XUMUYECKON MH(POPMaLNH, €€ MOJIy4YeHHE, aHAJIU3 U NIPEJCTaBICHUE PE3yJIbTaTOB.

[loHsiTHe O XMMHYECKOM 3JIeMEHTEe U (opMax ero CyllecTBOBaHMA: CBOOOJHBIX aTOMax, MPOCTBIX M
CJIOKHBIX BEILECTBAX.

IIpeBpaienus BemecTs. OTMYMe XUMUYECKUX peaKUUil OT (pU3NUeCKuX sABICHUH. Poiib XUMUM B KU3HU
yenoBeka. XeMopuaus u xeMo(oOous.

KpaTtkue cBeneHMs M3 MCTOPUM BO3HUKHOBEHUS U DPA3BUTHS XUMHH. POJIb OTEUECTBEHHBIX YYCHBIX B
CTaHOBJIEHUU XUMUYECKOW Hayku — paboTsl M. B. JlomoHocoBa, A. M. bytieposa, [l. 1. Menaeneena.

XuMHYecKasi CHMBOJIMKA. 3HAKW XUMHUYECKUX DJIEMEHTOB M IIPOMCXOXKACHHUE MX HAa3BaHUM. XHMMHUYECKHE
¢dopmynbl. MHpekcel 1 ko3dduimentsl. OTHOCUTENbHBIE aTOMHAs M MoJeKyispHas Mmacchl. IlpoBenenue
pacyeToB MacCOBOM JIOJIM XUMUYECKOT'0O 3JIEMEHTA B BELIIECTBE HA OCHOBE €ro (hOPMYIIbI.

[lepuonnyeckas cuctema xumuueckux snemeHToB [ M. MenneneeBa, ee CTpyKTypa: Maible U OOJbIIME
Nepuopl, Tpynmnsl U moarpymmsl. Ilepuonudeckas cucrtema Kak CHpaBOYHOE IocoOue JUIsl  HOJY4EHUs
CBEJICHUN O XUMHUYECKHUX DJIEMEHTAX.

JemoncTpanuu. Mozenu (mapocrepkHeBble 1 CTroapTa — bpurie0a) pa3inyHbIX MPOCTBIX U CIOXKHBIX
BelecTB. Koyeknus CTeKIIHHOW XMMUYECKOH nocyabl. Kosulekns MaTepuanoB U U3IEIUM U3 HUX Ha OCHOBE
anroMuHus. B3anmoaencTere MpaMopa ¢ KUCJIOTOW U IIOMYTHEHUE U3BECTKOBOM BOJBI.

JlabopaTopHblie onbIThI: 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTAININYECKUX BELLIECTB U PACTBOPOB.

2. CpaBHEHHE CKOPOCTH HCTIAPEHUs BOIbI, 0JIEKOJIOHA U 3TUJIOBOTO CIIUPTa C (PUIBTPOBATIHLHOM OyMar.
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Tema 1. ATOMBI XUMHYECKHUX DJIEMEHTOB

ATOMBI KaK JopMa CyIIECTBOBAHUS XUMHUYECKUX J1eMEHTOB. OCHOBHBIE CBE/ICHUS O CTPOCHUU aTOMOB.
JloKa3arenbCcTBa CIIOKHOCTH cTpoeHHs aroMoB. OnbiTel Pezepdopna. [Inanerapnas Moaenb CTPOCHUS aToMa.

CocraB aTOMHBIX s/iep: TPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAS aTOMHAs Macca. B3auMocBsI3b MOHATUI
IPOTOHY, KHEUTPOH», «KOTHOCUTEIIbHASI aTOMHAS MaCCay.

W3meneHue ymciia mpoTOHOB B SApE aToMa — 00pa30BaHNE HOBBIX XMMHYECKHUX 3JIEMEHTOB.

WN3meneHune uucina HEUTPOHOB B sApe aromMa — oOpa3oBaHue H30TONOB. COBPEMEHHOE OIpEesIeHue
TIOHATUS «XUMHUYECKUH dyIeMeHT». 30TOTbI Kak pa3HOBUIHOCTH aTOMOB OJHOTO XUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTPOEHUE ANEKTPOHHBIX YPOBHEH aTOMOB XUMUUYECKHUX AJIEMEHTOB MAJIbIX IIEPUOIOB.

[TonsaTue o 3aBepIIEHHOM JIEKTPOHHOM YPOBHE.

[lepuonnyeckas cucrema xumudyeckux snementoB J[. M. MenzaeneeBa u cTpoeHHE aTOMOB — (DU3UUECKHIA
CMBICT IOPSAKOBOTO HOMEpa 3JIeMEHTa, HoMepa I'pYIIbl, HOMEpa Meproa.

N3menenne 4ymucia SIEKTPOHOB HAa BHEIIHEM OJJIEKTPOHHOM YpPOBHE aTOMa XHMHUUYECKOTO JJIEMEHTa —
00pa3oBaHUE TIOJIOKHUTEIBHBIX M OTPHUIATEIBHBIX HOHOB. VOHBI, OOpa3oBaHHBIE aTOMaMH METAUIOB W
HeMeTayuioB. [IpUYMHBI M3MEHEHUsS METAUIMYECKUX M HEMETAJUTMYECKHX CBOMCTB B MepuUOJaxX M TpyIIax.
OO6pazoBanue OuHapHbIX coeauHeHuil. [loHsTHe 00 MOHHOUM cBsi3u. CxeMbl 00pa3oBaHWS HOHHOW CBS3H.
B3aumopeiicTBue aTOMOB 3JIEMEHTOB-HEMETANIOB MeEXAy co0o0il — o00pa3oBaHUE J[IBYXaTOMHBIX MOJIEKYJI
MIPOCTHIX BEIIECTR.

KoBanenTHas HenossspHasi XUMHUYECKasi CBsI3b. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIHI.

B3anMoielicTBe aTOMOB HEMETAUIOB MEXKy 000 — 00pa3oBaHuEe OMHAPHBIX COCTUHEHUH HEMETAJIOB.
DnekTpooTpuraTeabHoCTh. KoBaneHTHass mosisipHast cBA3b. [loHATHE O BaJ€HTHOCTHM KakK CBOMCTBE AaTOMOB
00pa3oBbIBaTh KOBaJeHTHbIE xuMuyeckue cBsizu. CocraBineHue ¢GopMysn OWHAPHBIX COEAMHEHUN TIO
BaJieHTHOCTU. HaxosxeHne BaleHTHOCTH 1O (popMyIie OMHAPHOTO COETUHEHUS.

B3anMoelicTBe aTOMOB METAJIOB MEXKTy cO00i — 00pa30BaHNe METAITMYCCKUX KprucTauioB. [loHsTue o
METAJUTMYECKOM CBS3H.

JdemoHcTpanuu. Mojenu aTOMOB XUMHYECKHX 3JeMeHTOB. Ilepumonnueckas cucremMa XUMHYECKHX
anemenToB JI. . MenneneeBa (pa3nmuunbie GOpMBI).

JlaGopaTtopHbie onbIThI: 3. MoaeIupoBaHUE TPUHIIAINA ACHCTBUS CKAHUPYIOIIETO MUKPOCKOTIA.

4. NzrotoBiieHne MOJICIIe MOJICKYJl OMHAPHBIX COCTMHECHUM.

Tema 2. [IpocTbie BenecTBa

[Tomoxenue wmeramnoB W HemeTauioB B llepumogmyeckoid cucreme xuMuueckux diemeHtoB I U.
MenneneeBa. BaxxHelime mpocThie BEIIECTBA — METAUIBI (JKEJIe30, aIFOMUHUMN, KaJdblUi, MarHui, HaTPUMH,
kanuit). O0mmue pu3nyeckre CBOMCTBa METaIIOB.

Bakneiimme npocTeie BelecTBa-HEMETaIbl, 00pa30BaHHbBIE aTOMaMU KHUCIIOpOa, BOAOPOa, a30Ta, CEPHI,
docdopa, yrnepona. Monekynbl IPOCTHIX BEIIECTB-HEMETAIJIOB — BOJIOPOJA, KUCIOPOJa, a30Ta, raJoreHoB.
OTtHOocuTenbHAsI MOJIEKYJISIpHAsL Macca.

CrnocoOHOCTh aTOMOB XHMHMYECKHX OJJIEMEHTOB K OOpa30BaHMIO HECKOJBKUX IPOCTBIX BEIIECTB —
IO TpOIHs. AJITTOTPOITHBIE MOAUUKAIIMN KHCcIIopoaa, ¢ocdopa, otoBa. MeTauiMuecKue U HEMETATHYECKUE
CBOMCTBa MPOCTHIX BemlecTB. OTHOCUTEIBHOCTH ATOTO MOHSTHSL.

Uucno Aporaapo. KommdectBo BemectBa. Momb. MomsipHas macca. MossipHblii 060beM Ta3000pa3HbBIX
BelecTB. KpaTHble eMHUIIBI M3MEPEHHS KOJIMYECTBA BEIIECTBA — MIJIJIUMOJb U KHJIOMOJIb, MHJUTUMOJISIPHAS U
KUJIOMOJISIPHAsE MAaCChl BEIIECTBA, MUJUTUMOJISIPHBIM U KHJIOMOJISIPHBIN 00beMbI Ta3000pa3HbIX BEIIECTB.

Pacyetsl ¢ HCMONB30BaHUEM TMOHSATHI «KOJIMUYECTBO BELIECTBA», «MOJSIPHAs Macca», «MOJISIPHBIH 00beM
ra3oBy, «YUCIO ABOTAIpO».

Hemouncrpanun. [Tomyuenue o3ona. OOpasipl 6e10ro U ceporo oloBa, 0emoro u KpacHoro docdopa.
HekoTtopbeie MeTamibl ¥ HeMETaUTbl C KOJIMYECTBOM BemecTBa 1 Moyib. MomsipHBIE 00beM Tra3000pa3HBIX
BEIIIECTB.
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JlabopaTopHble onbIThbI:S. O3HAKOMIIEHHE € KOJUIEKIMEW MeTaisioB. 6. O3HaKOMIIEHHE € KOJUIEKLMEH
HEMETaJLIOB.

Tema 3. COG)I]/IHCHHH XUMHUYECCKHX 3JICMCHTOB

Crenenb oxkucneHusi. CpaBHEHUE CTETIEHU OKHUCJICHUSI UM BaJIGHTHOCTH. OmpeselieHne CTENEHN OKUCICHUS
3JIEMEHTOB B OuHapHBIX coenuHeHusx. CocraBienue (Gopmyn OMHAPHBIX COCTUHEHUH, OOLIMH CIIOCOO HX
Ha3BaHUMU.

bunapHbie coeMHEHHUS METAUIOB W HEMETAJUIOB: OKCHU[IBI, XJIOPHUIbL, Ccyabduabl u np. CocraBieHue ux
dbopmyiL.

bunapnbie coeMHEHUsT HEMETAJJIOB: OKCHUJIbI, JIETYYHE BOJOPOJHBIC COCIMHEHUS, UX COCTaB M HA3BaHUSI.
[IpencraBuTenn OKCUIOB: BOAA, YTJICKHUCIBIN a3, HErameHas u3BecTh. [IpencraBuTenu JeTydux BOJAOPOIHBIX
COCIMHEHU: XJIOPOBOJOPOI U aMMHAK.

OcHoBaHMs, UX COCTAaB M Ha3BaHWs. PacTBopuMOCTb OCHOBaHMM B Boje. l[lpencraBurenu mienoyei:
TUAPOKCH/IBI HATPUS, KaKsl ¥ Kaiblus. [ToHsTHE 00 MHANMKATOpPaX U KaYeCTBEHHBIX PEAKITUSX.

Kucnotel, ux cocraB u HazBanus. Knaccudukanus kucinot. [IpeacraButenu KUCIOT: cepHas, COJSHAs,
azoTtHas. [lonsTHe o mKane kuciaoTHocTH (1ikana pH). Mi3mMeHnenne okpacku HHAUKATOPOB.

Comnu KaKk IPOU3BO/IHBIE KUCIOT U OCHOBAHUM, UX COCTaB M Ha3BaHUs. PacTBOpUMOCTH cojieit B BOJE.
[IpencraBuTenu conei: XJopua HaTpus, kKapOoHaT U Gpocdat KaabIus.

AMoOpGHBIE U KPUCTALTHYECKUE BEIIECTBA.

MexxMoNeKyJISIpHbIE B3aUMOJEHCTBUA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEIIIECTB
OT TUIOB KPUCTALTUYECKUX PEIIETOK.

Uucrtele BemiecTBa U cMmecu. lIpuMepsl KUIKUX, TBEPAbIX M Ta3000pa3HbIX cMmeceil. CBOMCTBA YMCTBHIX
BemecTB U cmecei. Mx cocras.

MaccoBast 1 00beMHas J0JI1 KOMIIOHEHTa cMecu. PacueTsl, CBSI3aHHbBIE C UCIIOJIb30BAHUEM MOHSTHUS
«JIOJISI.

JdemoncTpanuu. OOpa3ibl OKCHUJIOB, KUCIOT, OCHOBAaHUM M cojiell. MoJienn KpUCTALTUYECKUX PEHIeTOK
XJIopUJa HaTpus, anMasa, okcuza yriaepona (IV). KucnotHo-mienounble MHIMKATOPBI, U3MEHEHHUE UX OKPACcKHU B
Pa3IMYHBIX Cpeaax. Y HUBEpCAIbHBIN HHIMKATOP U U3MEHEHUE €r0 OKPACKU B pa3nuuHbIX cpenax. [kana pH.

JlaGopaTropHble onbIThbI:7. O3HAKOMJICHHE C KOJUICKIIMEW OKCHUIOB. 8. O3HAKOMJIEHHWE CO CBOWCTBaMHU
ammuaka. 9. KauectBenHas peakiusa Ha yriaekucibii ras. 10. Onpenenenne pH pacTBOpOB KUCIOTHI, IIET0YH U
Bonbl. 11. Ompenenenune pH numMoHHOro M s0JIOYHOTO COKOB Ha cpes3e miofoB. 12. O3HaKOMIIGHHE C
KoJutekuen cosei. 13. O3HakomiieHHE ¢ KOJUIEKIIMEH BEIIECTB C Pa3HbIM THUIIOM KPUCTAJUIMYECKON PEIIETKH.
N3roroBnenue Mojaenel KpucTauIMIecKuX pemetok. 14. O3nakoMiieHrne ¢ 00pa3ioM rOpHOM MOPOIbI.

Tema 4. U3MmeHeHUs1, IPOUCXOAsiIIHE C BellleCTBAMHU

[TonsiTue sIBIEHUI, CBA3aHHBIX C U3MEHEHUSAMH, IPOUCXOASLIUMH C BEIIECTBOM.

SIBrieHus, CBSI3aHHbIE ¢ M3MEHEHHEM KPHUCTAIIIMUECKOTO CTPOSHHUS BEIIECTBA IIPU OCTOSHHOM €r0 COCTaBe,
¢u3nueckue sBieHus. PU3NUECKUE SIBICHUS B XUMHUHM: JUCTWUIALUSA, KPUCTAUIM3als, BBIIApUBAHUE U
BO3TOHKA BEILECTB, (PUIBTPOBaHUE U HEHTPUPYTHPOBAHHUE.

SIBneHus, cBs3aHHBIE C U3MEHEHUEM COCTaBa BELIECTBA, XUMHUYecKHe peakunu. IlpusHaku u yciaoBus
MIPOTEKaHUsI XUMUYECKUX peakiuil. Beinenenue TennoTel U cBeTa — peakuuu ropeHus. Ilonsrtue o6 3k30- u
SHIOTEPMHUUECKUX PEAKLUAX.

3aKOH COXpaHEHHUsI MacChl BELECTB. XMMHUECKHE ypaBHEHUs. 3HaUeHNUE UHJEKCOB U KOA((UIIMEHTOB.
CocraBieHHe ypaBHEHUN XUMUYECKUX PEAKIIHI.

PacueTsl Mo XMMHYECKHM ypaBHEHHsM. PerieHue 3a1au Ha HaXOKJEHHE KOJMYECTBA, MACChl WM 00beMa
MPOYKTa PEakIMU Mo KOJIMYECTBY, Macce WK 00bEMY HCXOJHOTO BellecTBa. PacueTs! ¢ UCIOIb30BaHUEM
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MOHATHUSL «J0JI1», KOTJa HCXOJHOE BEIIECTBO JaHO B BUJE pacTBOpa C 3aJaHHOW MaccoBOM Jojei
PacTBOPEHHOTO BELIECTBA WM COJAEPIKUT OIPENEICHHYIO A0 IPUMECEH.

Peaknuu pasznoxenus. Ilpencrasienue o ckopocTH xumuyeckux peakuuid. Karammsatopsl. DepMeHTHI.
Peakiun coenunenus. Karanutuieckne U HEKaTAIUTUYECKUE PEAKIIMU, 0OpaTUMbIe M HEOOpaTUMbIE PEaKLIUH.
Peakuuu 3amenienus. Psa akTHBHOCTM METaJsIOB, €0 HCHOJIB30BAHUE AJIS IMPOTHO3UPOBAHUS BO3MOXKHOCTHU
IIPOTEKAHUS peakUuil MKy METallslaMU M KUCJIOTaMH, peakluil BBITECHEHUS OJHUX METAJJIOB U3 PaCTBOPOB
UX cojiei aApyruMu Metamiamu. Peakumm oOmena. Peakium HedTpanmuzanuu. YCIOBUS MPOTEKAHUS PEAKIU
oOMeHa B pacTBOpAXx JI0 KOHIIA.

Tunel XMMUYECKUX PEaKUUi Ha IPUMEpPE CBOWMCTB BOABIL. Peakuus pasinokXeHHs — JJIEKTPOJIA3 BOJBL.
Peakuun coenuHeHuss — B3aMMOJEMCTBHE BOJBI C OKCHUAAMHM METAJUIOB M HEMETAJUIOB. YCJIOBHE
B3aMMOJICMCTBUS OKCUJOB METAJJIOB U HEMETALIOB ¢ BOMOM. [loHATHE «TuapoKcuab». Peaknun 3amenenns —
B3aMMO/ICHCTBHE BOJIBI C MeTayulaMu. Peakimy oOMeHa — THIpoJin3 BEIIECTB.

Jdemoncrpanun. Ilpumepsl ¢usznueckux sBIEHUI: a) IUIaBieHUWe napaduHa; 0) BO3rOHKAa Hojga WiId
OCH30MHOI KHUCJIOTHI; B) pacCTBOPEHHE OKpPAIIEHHBIX cojeil; I') auddy3us NYIIUCTHIX BEIIECTB C ropsuieit
JAMIIOYKH HakaiauBaHUs. [IpuMepbl XMMUUECKUX SIBJICHUI: a) ropeHue Maruus, pocdopa; 6) B3aumoieiicTsue
COJISHOM KHUCIIOTBI C MpaMOpoM WM MeJioM; B) mnoiydeHue ruapokcuaa menu (II); r) pactBopenue
MOJIyUEHHOTO THAPOKCUAA B KHUCJIOTax; A) B3aumojeiicrBue okcuaa Mmeau (II) c¢ cepHolt kucioToil mpu
HarpeBaHUHU; €) pasJioKEHUE MEepMaHraHaTa Kajius; ) pa3JIo)KeHHE TIEepOKCHIa BOJOpPOJa C IOMOIIBIO
JIMOKCHJIa MapraHia M Karajnasbl KapTodens WIX MOPKOBH; 3) B3aUMOJEHCTBHE pPa30aBJIEHHBIX KHUCIOT C
MeTaJjIaMHu.

JlaGoparopubie onbIThI:15. IlpokanuBanue Menu B IJIAaMEHU CHOUPTOBKH. 16. 3amenieHue meau B
pactBope xnopuaa meau (I1) sxenezom.

Tema 5. [IpakTuxkym 1. IlpocTeiilme onepanuu ¢ BemecTBOM

1 TlpaBwuia TexHuKH 0€30MACHOCTH MPH paboTe B XUMHUUECKOM KabuHeTe. [Ipuembl oOparieHus ¢
J1a00paTOPHBIM 000PYIOBAHUEM.

2. Tlpu3HaKu XUMHUYECKUX PEAKITUH.

3. [IpuroToBiieHue pacTBOpa caxapa M pacueT €ro MacCoBOM J0JM B pacTBOpE.

Tema 6. PacTBopenue. PactBopbl. CBoiicTBa pPACTBOPOB 3JIEKTPOJINTOB

PactBopenue kak ¢usuko-xumudeckuid mnpouecc. IloHATHe o0 THApaTax M KpUCTAJUIOIMIpaTax.
PactBopumocTs. KpuBble pacTBOPUMOCTH Kak MOJENIb 3aBUCHUMOCTH PacTBOPUMOCTU TBEPABIX BELIECTB OT
TemnepaTypbl. HachlllleHHbIE, HEHACBHIIEHHbIE M IEPECHIIIEHHbIE PAaCTBOPBl. 3HAYEHUE PACTBOPOB JUIs
IPUPOJIBI U CEIBCKOTO XO3HCTBA.

[Tonsitue 00 9JIEKTPOIUTUYECKOM JUCCOLMALMU. OJIEKTPOJIUTBl M HEWIEKTPOJIMUTHL. MexaHu3m
JMCCOLIMALIMU 3JIEKTPOJUTOB C Pa3IMYHBIM XapakTepoM cBs3U. CTeneHb 3JIEKTPOJIMTHUECKON JUCCOLMALIUHU.
CuunbHble U cilabble 37EKTPOJIUTHI.

OCHOBHBIE I0JIO’KEHHSI TEOPUU AIEKTPOJIUTUUECKON Tucconannu. MloHHble ypaBHeHus peakuuid. Peakiyn
oOMeHa, uayme 10 KOHIA.

Knaccugukaius MOHOB U UX CBOHCTBA.

Kucnotsl, ux xinaccudukanus. J{ucconmanuss KUCIOT U UX CBOMCTBA B CBETE€ TEOPHM AIIEKTPOIUTHUECKOM
aucconanuu. MoJeKysipHble M HOHHBbIE YpaBHEHHUs peakuuil. B3anMopaelcTBHE KHCIOT C MeTajulaMHu.
ONEKTPOXMMHUYECKUN PpsAJl HANpsHKEHWH METAUIOB. B3anMoaelcTBHE KHUCIOT € OKCHJAaMH METaJlIOoB.
B3aumoneiicTBue KHCIOT C OCHOBAHMSMHU — peakUus HEWTpanusaluu. B3auMonelcTBHE KHUCIOT C COJIAMH.
Vcnonbp3oBaHue TaOIUIbl PACTBOPUMOCTH VIS XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanusi, ux Kiaccuukanus. Jluccommanmss OCHOBaHMM W WX CBOMCTBA B CBET€ TEOPUHU
ANIEKTPOJIMTUYECKON JUcconanvy. B3aummopelcTBue ocHOBaHMU ¢ coisiMu. lcmonb3oBanue TaOIMIbI
pacTBOPUMOCTH JJIsl XapaKTEPUCTHKU XUMHYECKHX CBOWCTB OCHOBaHMH. BzaumoxelicTBue 1ienode ¢
OKCHJaMH HEMETAIJIOB.
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Conu, ux nuccouManys U CBOMCTBA B CBETE TEOPUHU NIEKTPOJUTUYECKON quccolManuu. B3aumoneiicTeue
CoJiel ¢ MeTaJlJIaMH, 0COOCHHOCTH ITHX peakiuii. B3aumoaelictBue cosneit ¢ consmu. Vcnonp3oBaHue TaOIUIIBI
PACTBOPUMOCTH JIJISl XapPAKTEPUCTUKN XUMHUYECKUX CBOMCTB COJICH.

O06o01IeHne cBeeHu 00 OKCUAAX, NX KiIaccu(UKaIuy U CBOHCTBAX.

'enetnueckue psiabpl MeTaia U HeMeTaula. ['eHeThueckas CBsI3b MEXAy KilacCaMd HEOPraHWYeCKUX
BEILIECTB.

OKHCIIUTETEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OrmpezienieHre CTETCHEW OKUCICHUS Uil 3JIEMEHTOB, 0Opa3yIOIMX BEIECTBA Pa3HBIX KiaccoB. Peakiuun
HMOHHOTO OOMEHa M OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIC peakinuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE
Y BOCCTAHOBJICHUE.

CocraBiieHHE YpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA METOJOM 3JICKTPOHHOTrO OanaHca.

CBoiICTBa IPOCTHIX BEIIECTB — METAJIIOB U HEMETAJJIOB, KUCJIOT U COJIEH B CBETE OKHCIUTEIBHO-
BOCCTAHOBUTEILHBIX PEAKIIUMN.

JdemoncTpanuu. VicnpiTaHue BEmIECTB W WX PACTBOPOB HA OBJIEKTPOMPOBOTHOCTH. 3aBUCHUMOCTH
AIEKTPONPOBOJHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTpAIUu. JIBIKEHIE OKPAIIEHHBIX HOHOB B DJIEKTPUUYECKOM
nose. BzaumopeiicTBue LuHKAa ¢ cepoil, consHOM kucinortod, xymopugom meau (II). T'openuwe wmarnwms.
B3anMoelicTBre XJIOPHOM U CEpOBOIOPOTHOM BOJIBI.

JlabopaTopHble onbIThI: 1 7. B3auMoaelicTBue pacTBOPOB XJIOpUAA HATPHs U HUTpATa cepedpa.

18. [lonyyeHrne HEPaCTBOPUMOIrO TUAPOKCHUIA M B3aUMOJEHCTBUE €ro ¢ kuciaotamu. 19. B3zaumoneiictBue
KHUCIIOT ¢ ocHOBaHUAMHU. 20. B3auMmonelcTBre KUCIOT ¢ OKCHIAAMHU MeTauioB. 21. B3anMoaelcTBUE KUCIIOT C
MeTataMu. 22. B3anMonelcTBie KUCIIOT ¢ coasaMU. 23. B3anMoaeiicTBre MIeouel ¢ KUCIOTaMU.

24. B3auMoelicTBHE IIEJI0UEN ¢ OKCUIaMU HEMETAIOB. 25. B3anMmoaeicTere mieaouen ¢ COJIIMU.

26. TlomyueHue W CBOWCTBA HEPACTBOPUMBIX OCHOBaHMM. 27. B3auMojeicTBHE OCHOBHBIX OKCHJIIOB C
kuciotamMu. 28. B3anMonelcTBUEe OCHOBHEIX OKCHIOB C BOJOU. 29. B3aummonelcTBue KHUCIOTHBIX OKCHIOB C
menouamu. 30. BzanMonelicTBiEe KUCIOTHERIX OKCUIOB ¢ BOAoH. 3 1. B3anMoaelicTBHE COJIEH ¢ KUCIOTaMU.

32. BzaumogeiictBue coseil ¢ menodamu. 33. BzammoneiictBue coneil ¢ comnamu. 34. B3ammonericTBue
PacTBOPOB COJIEH C METaJUIAMM.

Tema 6. [IpakTukym 2. CBOMCTBa PAaCTBOPOB JIEKTPOJIUTOB

1. Pemienne SKCIICPUMCHTAJIbHBIX 3a1a4.

COJEPKAHUE KYPCA XUMHUH B 9 KIIACCE

Tema 1. O01mas XapaKTepruCTUKA XUMHYECKHX 3JI€MEHTOB
U XUMHUYECKUX peakuuni

Ilepuomnueckuit 3akoH u I[lepuoguueckas cucremMa xumudeckux snemeHToB J[. M. MenpaeneeBa B cBete
YUEHHUsI O CTpOeHUHU aroma. X 3HaueHue. XapakTepUCTHKaA 3JEMEHTa M0 €ro nojoxeHuto B llepuoanueckoi
cucteMe xuMmuueckux snemeHToB . 1. MenaeneeBa. CBOMCTBA OKCUIOB, KHCJIOT, OCHOBAaHHUI M COJICH B CBETE
TEOPUU DJIEKTPOJUTUYECKON OUCCOLUMALMH U IPOLECCOB OKUCIECHUSA-BOCCTAHOBIICHUS. | €HETHUYECKHE psibl
MeTaJlla U HEMeTajla. XapaKTepUCTUKAa XHMHUYECKOTO DJJEMEHTa M0 KHUCIOTHO-OCHOBHBIM CBOMCTBAM
00pa3yeMbIX UM COeTMHEHUI.

[TonsitTne o mepexoaHbIX sneMeHTaX. AM@oTepHOCTh. ['eHeTHuecKHui psAI MEepPexXOJHOTO DJIEMEHTA.
AmboTepHbIe OKCUABI M THAPOKCHIBL. XUMHUYECKash OpraHu3aius npupoasl. XuMudeckue peakiuu. CKopocTh
XUMUYeCKOM peakuuu. KaranuszaTopsl u katanus.

JladbopaTopHuble onbITbl. 1. IlomyyeHue ruApoKCcHIa IIMHKA W UCCIEIOBAHME €r0 CBOMCTB. 2.
MopenupoBanue nocrpoenusi Ilepuomnueckoit cucremsbl/]. 1. Menaeneesa. 3. 3amelienue xeiae3oM MeIu B
pactBope cynbdara meau (II). 4. 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMHU OT MPUPOJBI PEArHpyrOIINX
BEILIECTB HA MPUMEPE B3aUMOJICUCTBUS KUCIOT C METaUIaMH. 5. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peaKkIuu
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OT KOHIICHTPALIMM PEarupyroliux BEIIECTB Ha MNpPUMEpPE B3aUMOJCUCTBUS IIMHKA C COJITHOM KHUCIOTOU
pPa3IMYHON KOHIEHTpaluu. 6. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEakIuu OT TUIOIIATU COTPUKOCHOBEHHS
pearupyomux BemecTB. /. MOJCTUPOBaHNE «KHITSIIETO CIOsS». 8. 3aBUCUMOCTh CKOPOCTH XHMHYECKON
peakuuy OT TeMIepaTypbl pearupyrolnuxX BeLIeCTB Ha mpuMmepe B3aumojeictBusi okcumga meau (II) ¢
pPacTBOPOM CEpPHOW KHUCJIOTHI pa3iudHOM TemmepaTypbl. 9. PasznoskeHue mepokcuaa BOAOPOJA C TOMOIIBIO
okcuma wapranma (IV). 10. OOnapykeHue Karana3bl B MHINEBBIX mpoaykrax. 11. MHrubupoBanue
B3aUMOJICHCTBUS KUCIIOT C METAJIAMU YPOTPOITUHOM.

Tema 2. MeTaaiabl

[lonoxenne wmeraoB B Ilepmoanueckoit cucreme xumudeckux aviemeHToB/[. M. MeHnneneesa.
Mertannuyeckass KpUCTAUITMYECKAsl pelIeTKa M METauTM4ecKass XUMHUYecKas cBsa3b. OOmme Qusndeckue
cBorictBa MertamiaoB. CruiaBpl, HMX CBOMCTBA M 3HadyeHHe. XHMMHYECKHE CBOKMCTBA METANIOB Kak
BOCCTAaHOBUTEJICH, a TakkKe B CBET€ MX IOJOXKEHHUS B AIEKTPOXUMHUYECKOM pSAYy HaNpsyKEHUH METasuloB.
Koppo3zus metansnos u cioco6sl 60ps0bI ¢ Hell. MeTtamibl B mpupoe. O6mue crnocodbl UX MOTy4eHUs.

O0mas xapakTepuCTHKA IIEJOYHbIX MeTaI0B. MeTtamisl B ipupojie. O6mue crnocoObl UX MOTYYEHHUS.
Crpoenue atoMoB. I1lenounbie MeTasuibl — MpOCThIE BellecTBa. BaskHele coelMHeHns e0YHBIX METAJIIOB
— OKCH/JIbI, THAPOKCUJIBI U COJH (XJIOpUJIbI, KapOOHATHI, Cyab(aTsl, HUTPATHI), UX CBOIMCTBA U MPUMEHECHHE B
HapoHOM xo3siiicTBe. Kanuiineie ynoopenus.

O0masi xapakTepucTHKa 3jieMeHTOB ruaBHoil moarpynnsl II rpymmbl. CrtpoeHue aToMOB.
[lenoyHo3eMenbHbIE METAJIBI — IPOCTHIE BellecTBa. BaxkHelre coeTuHeHNs eI0YHO3EMENbHBIX METAJIIOB
— OKCHJbI, TUIPOKCUIBI U COJIM (XJIOpuAbl, KapOOHAThl, HUTpATHl, Cyiab(daTel, Gocdarel), UX CBONCTBA U
IIPUMEHEHHE B HAPOJHOM XO35HCTBE.

AmomuHuii. CtpoeHue atoma, pu3nUecKne W XUMUUYECKHE CBOMCTBA MpocToro BemecTBa. CoenuHeHUs
QTIOMUHMSI — OKCHJ M THAPOKCUI, UX amM(pOTEpHbIN xapakTep. Baxkueimue conu amomuHus. [Ipumenenue
AIIOMUHUS U €r0 COSTUHEHNH.

Keneso. Crpoenue aroma, GU3NIECKHE U XUMUUECKHE CBOMCTBA MPOCTOTO BEMIeCTBA. | eHETHUECKHE PsIIbI
Fe?* u Fe. Baxueiime coiu jkeie3a. 3HAUCHHE JKejle3a W €ro COCIMHEHHM JUIs MPUPOJBI U HAPOJHOTO
XO351CTBa.

JemoncTpanuu. OOpa3nbl  I[IEJTOYHBIX U IIEJTOYHO3EMENbHbIX MeTaioB. (OOpasubl  CIJIaBOB.
B3anmopeiictBue HaTpus, JUTUS M KaJlblLMs ¢ BOJAOW. B3ammonelcTBue HATpus M MarHus € KUCIOPOJOM.
B3aunmoperictBue MetaimioB ¢ Hemetaiamu. [lomydenne ruapokcuaos xenesa (11) u (110).

JlaGoparopHble onbIThl. 12. B3aumopeiicTBME pacTBOPOB KHUCIOT W cojiell ¢ wmeramiamu. 13.
O3nakomiieHue ¢ pynamu xenesa. 14. OkpaivBaHue IUIAMEHU COJISIMU IIETOYHBIX MeTaiuioB. 15. [Tomyuenue
TUAPOKCHUIA KaJbIUS U UCCIEAOBAHUE €ro cBOMCTB. 16. IlomyyeHue ruapokcuia aatOMUHUS U UCCIIEI0BAHUE
ero cBoiicts. 17. BaumopeiictBue xeine3a ¢ consiHoi kucnotoit. 18. [lomyuenue ruapokcuaos xenesa (I1) u
(1) 1 u3ydeHne UX CBOMCTB.

IIpakTukym 1. CBoiicTBa MeTAJUIOB M UX COeAUHECHUH
1. OcyuiecTBieHHE LETIOYKU XUMUYECKHUX IIpeBparieHuii. 2. [lonyuenue u cBoiicTBa coeTMHEHUI
METAJUIOB. 3. DKCIEpUMEHTAJIbHBIE 33/1a4U IO PACMIO3HABAHUIO U TIOJYYEHUIO COCTMHEHU METaJIOB.

Tema 3. HemeTanabl

OO11ast xapakTepUCTHKa HEMETAJIIOB: MosioxkeHue B [leproanyeckoit cucteMe XUMUYECKUX 1eMeHTOB /1.
. MengeneeBa, OCOOEHHOCTH CTPOEHHUS aTOMOB, 3jeKkTpooTpunareabHocTh (D0) kak  Mepa
«HeMeTalmmYHocThy, psaa D0. Kpucranandeckoe CTpoeHHE HEMETAUIOB — IIPOCTBIX BEIIECTB. AJIIOTPOTIHSL.
duznyeckue cBONCTBAa HeMETAIUIOB. OTHOCUTEIBHOCTD MOHATUI «METAJD) U «HEMETAJD).
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Bonopoa. Ilonoxenue Bogopona B [lepuoanueckoii cucreme xumuueckux sneMmeHToB /. M. Menneneesa.
Crpoenue atomMa M MoOJeKyabl. Pu3nueckue M XUMHUYECKHE CBOHCTBAa BOJAOPOJAA, €ro MOJIYYEHHE U
MIPUMEHEHHUE.

Boaa. Crpoenue monexynbl. Bogoponnas xumuyeckas cBsa3b. Du3nueckue CBOMCTBA BOAbL. AHOMAJIUU
cBO¥CTB BoAbL. ['mapodunbabie U THAPOodoOHBIC BelecTBa. XUMHUECKHAE CBOMCTBA BOJBI. KpyroBOpoT BOJbI B
npupoje. Bonoouncrka. Asparust Boasl. bertoBeie ¢miibTpsl. MuHepaibHble BOAbL. JJucTuinnupoBanHas BoJa,
ee MOJy4eHUE U IPUMEHEHUE.

OO0mas xapakrepucTuka rajgoreHoB. CtpoeHue aromoB. [IpocTeie BeliecTBa U OCHOBHbBIE COEAMHEHUS
raJloreHoB, Ux cBoiicTBa. Kpartkue cBeneHust o xiope, opome, ¢rope u Hone. [IpuMeHeHne rajoreHOB M UX
COCIMHEHUH B HAPOHOM XO3SIICTBE.

Cepa. CtpoeHue atoMa, ajlIOTPOIKs, CBOMCTBA U TpUMeHeHue poMOudeckoi cepbl. Okcunl cepol (IV) u
(VI), ux nonydenue, cBoiictBa U npuMeHeHue. CepHas KUCIOTa U €€ COJM, UX MPUMEHEHHE B HApOIHOM
xo3sucTBe. [I[pon3BOICTBO CEPHON KUCIIOTHI.

A3ot. CTpoeHHE aToMa W MOJIEKYJIbl, CBOMCTBA MPOCTOrO BelIeCTBA. AMMHAK, CTPOCHHE, CBOWCTBA,
noxydeHue u npuMmeHeHue. Coin aMMOHUs, UX cBoicTBa U npuMmenenune. Oxcuasl azora (1) u (IV). A3zoTnas
KHCJIOTA, €€ CBOWCTBA U TNpUMEHeHHe. HuTparel u HUTPUTH, TMpodieMa HX COJAEp)KaHUS B
CEJIbCKOXO035UCTBEHHON POAYKINHU. A30THBIE YIOOPEHHUS.

®ocdop. CrpoeHune aroma, ayIOTponus, cBoiicTBa Oenoro U kpacHoro ¢ocdopa, MX HPHUMEHEHUE.
OcHoBHbIe coenunenus: okcua Gocdopa (V) u oprodochopnas kucnora, pocdarsr. Dochophsie ynoOpeHus.

Yraepoa. Ctpoenue aToMa, aJuIOTpOIHs, cBoiicTBa Moaudukanuii, npumenenue. Oxcunel yriepoaa (11) u
(IV), ux cBoiictBa u npumeHnenune. KapOoHaThl: KaabllUT, COJa, MOTAIl, UX 3HAYCHHWE B MPHUPOJIC U KU3ZHU
YeoBeKa.

Kpemnnii. CtpoeHne atroma, KpUCTAJUIMYECKUN KPEMHHIM, €r0 CBOKMCTBA M NpUMeHeHue. OKCHA KpeMHUs
(IV), ero mpupomnpie pazHOBUAHOCTH. CWIMKAThl. 3HAYCHUE COCIMHEHMM KPEMHHUS B KUBOW W HEXUBOU
npupoze. [lonsaTre o CUIMKaTHON MPOMBIIILIEHHOCTH.

JdemoncTpanuu. OOpa3ipl TAJIOTEHOB — MPOCTHIX BEIIECTB. B3anMojelcTBHE TaJOTEHOB C HATpUEM, C
amroMUHMEeM. BpiTecHeHne XxjopoM Opoma WM Woja W3 PacTBOPOB WX cosieil. B3ammopeicTBue cepwl ¢
MeTaJIaMH, BOJAOPOJOM M KHUCIOPOJOM. B3anmonelicTBUe KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBHI C MEJbIO.
[Tornomenue yriieM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHoBnenue menu u3 ee okcuaa yriem. OOpasiisl
MPUPOJHBIX COCAMHEHUN XJIopa, cepbl, hocdopa, yraepoaa, kpemuus. OOpas3ipl BaKHEHIINX Ui HAPOJIHOTO
X035 CTBa Cy/Ib(paToOB, HUTPATOB, KapOOHATOB, PocharoB. OOpa3lbl CTEKIA, KEPAMUKH, IIEMEHTA.

JlabGoparopubie onbIThl. 19. [lonydenne u pacno3naBanue Bojgoposa. 20. MccinegoBanue mnoBepXHOCTHOTO
HaTsDKeHUsI BoJbl. 21. PacTBopeHue mepmaHraHara Kajius WIM MEIHOTro Kymopoca B Boje. 22. ['maparamus
o6e3BoxkeHHoro cynabara memam (II). 23. HsrotoBinenwe rurmcoBoro otnedarka. 24. O3HAKOMIICHHE C
KOJUIEKIIMEeH ObITOBBIX (PHUIBTPOB. 25. O3HAKOMIIEHHE C COCTaBOM MHHepaibHON BOJbl. 26. KauecTBeHHas
peakuus Ha rajgoreHua-uoHsl. 27. Ilonyyenue u pacrno3HaBaHue kucnoposa. 28. 'opeHue cepbl Ha BO3AyXE U B
kucnoponae. 29. CaoiictBa pa3baBieHHOM cepHOM KucinoTel. 30. IM3yuenwe cBoiicTB ammuaka. 31.
Pacno3naBanue coneii ammonus. 32. CBoiicTBa pa30aBiieHHOW a30THOM KHCIOTHL. 33. B3aumoneiicTBue
KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Menbto. 34. I'openue docdopa Ha Bo3mgyxe M B Kuciopoue. 35.
PacnioznaBanue ¢ocdatos. 36. I'openue yras B kucnopose. 37. IlonyyeHue yrojibHON KUCIOTHI U U3yUEHUE €€
cBoiictB. 38. Ilepexon kapOoHaTtoB B rujpokapOoHaThl. 39. Pa3znoxenue ruapokapbonata Hatpus. 40.
[TonyyeHue KpeMHEBOM KUCIOTHI U U3yYEHUE €€ CBOWCTB.

IIpakTnkym 2. CBolicTBa COeUHEHHIT HEMETAJLIOB

1. Pemienue OKCIICPUMCHTAJIBHBIX  3aJlad IO  TEMC «Hoerpyrma TraJJOTCHOB». 2. Pemtenue
OKCIICPUMCHTAJIbHBIX 3aZla4 10 TEMC «Ho,urpynna KHCJIOPOaa». 3. Pemcnue SKCIICPUMCHTAJIBHBIX 3a4a4 I10
TEMC «Ho;[rpynna azora». 4. PemeHue OKCIICPUMCHTAJIbHBIX 3ada4 IO TCMC «Honrpyrma yriepodar. 5.
HOJ'Iy‘IeHI/IC, C06I/IpaHI/Ie " pacCliIO3HABAHUC I'a30B.
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Tema 4.0Opranuydeckne coeJUHEHNS

BzaumocBs3b HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB. Ocobennoctu OpPraHNn4YCCKUX BCHICCTB.

IIpeneabHbie yriaepogopoabl — aakaHbl. OOmas XapakTEpUCTUKA NPEIECIbHBIX YIJIEBOJOPOJIOB.
Haxoxnenue B mpupoje, Gu3NUecKue U XMMHUYECKUE CBOMCTBA: TOPEHHUE, peakiys 3aMelieHus (Ha mpumepe
MeTaHa). [IpumeneHnue ankaHoB.

HenpeneabHble yrieBoaopoasl — ajkeHbl. CocTaB U (uM3MYECKHE CBOMCTBAa aJKEHOB. XHMHYECKUE
CBOMCTBA: TOPEHUE, PEAKIIMU IPUCOCAUHEHUS BOJIOPOJA, FAJIOTEHOB U noaumepusayuu (Ha IpUMepe 3TUIICHA).
IIpedcmasnenue o norumepax. llpumeHeHue 3TriIeHa B ObITY M HAPOJHOM XO3sIHCTBE.

IIpupoonvie ucmounuku yene6o0opodos. Ilpupoonvie u nonymmuvie HeghpmsHvle 2a3bl, UX COCMAE U
ucnonvzosanue. Heghmo. Kamennwiii yeono.

@OyHKIIMOHATBHBIEC TPYNIIBI (THAPOKCHIIbHAS, KapOOKCHIIbHAS TPYIIIIBI, aMUHOTPYIITIA).

Cruprtbl. O0mas XxapakTepuCTUKa CHUPTOB. METHUIIOBBI M J3TWJIOBBIM CHUPTHL. XHUMHUYECKHE CBOMCTBA
CIIMPTOB: TOPEHHE, B3aMOJCHCTBHE C KHCIOTaMH. [[efiCTBHE CIMPTOB HA OpraHU3M. [pexXaTOMHBIA CIIHPT
riuiepud. [IpuMenenne criupTos.

KapGoHoBble KHCJIOTBI Ha IpuMepe YKCYCHOM KucioTel. Ee cBoiicTBa M mnpumeHeHue. Peaxnus
srepudukanuu. [IoHATHE O CIIOKHBIX APUpPaAX.

Kupbl — cioxHbIe 3QUPHI TIUIEPUHA U BHICIINX KapOOHOBBIX KHCIOT. PU3NYECKUE CBOWCTBA,
MIpUMEHEHHE U OHOJIOrHuecKas poJib >KUPOB.

IMonsiTue 00 yraesogax. [ moko3a, caxapo3a, KpaxMall, IEJUTI0JI03a, UX HAXO0KICHUE B IPUPOJIE U
OunosioruuecKast poJb.

A3orcoaep:xkamme coequHeHusi. [lonatue o0 amuHOkucinoTax. benku, ux Ouosiornyeckas poJb.
KauectBeHHbIe peakiyy Ha OEIKU.

JdemoHcTpaunu

1. OTHOIIEHNE YrIIEBOAOPOIOB K KUCIOPOIYy U OPOMHOM BOJIE.

2. O6pa31ipl MOJTMMEPOB.

3. T'openwue crimpra.

4. O0Opa31bl )KUPOB U YTIIEBOJIOB.

6. TemaTHueckoe IVIAHUPOBAHHUE C ONpeacicHUEM OCHOBHBIX BU0B yqeﬁﬂoﬁ ACATECJIbHOCTH.
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YYEBHO-TEMATHYECKHH IJIAH 8 KJIACC

KosmuectBo | B ToM uncie
Paszpen Tema
4acoB KOHTp. pao.
®a3a 3anycka (COBMeCTHOe NIPOEKTHPOBAHME U IIJIAHUPOBAHME Y4eOHOI0 roJa)
Bsenenue 4
®a3a NOCTAHOBKH M PellleHHUs1 CUCTeMbl Y4eOHBbIX 32124
I ATOMBI XUMHYECKHX JIEMEHTOB 9 1
I [IpocTelie BemecTBa 6
11 CoeanHeHnsT XUMUYECKUX DJIEMEHTOB 14 1
v W3meHeHns1, MpOUCXOAIINE C BEIIECTBAaMU 12 1
V [Ipaxktuxym 1.«IIpocreiimme onepanun ¢ BEMECTBOM 3
VI PactBopenue. PactBopel. CBOMCTBA pacTBOPOB JEKTPOIUTOB 18 1
Vil [IpakTukym 2. «CBoiicTBa pacTBOPOB DIEKTPOIUTOB»
O6o01menue Mo Kypcy 8 kiacca, pereHne pacueTHBIX 3a/1a4. 1
Hroro 68 4
YYEBHO-TEMATHUYECKHH IJIAH 9 KJIACC
KomnuectBo | B Tom umcie
Paznen Tema
4acoB KOHTp. pao.
®a3a 3anycka (COBMeCTHOE NPOEKTHPOBAHME U IVIAHUPOBAHME YUeOHOI0 rojaa)
| OO11as XapakTepUCTUKA XUMUYECKHUX 3JIEMEHTOB U XUMHUECKUX 10 1
peakuuit
@®a3a NOCTAHOBKHU M PellleHUs] CUCTEMbI Y4eOHBIX 32124
I Meramibl 17 1
i Hewmerannsl 28 2
v [IpoexTHast 1eATENBHOCTD 3 -
\% Opranndeckue COeqUHEHUS 10 -
Hroro 68 4

7. Onucanue y4eOHO-MeTOAMYECKOI0 M MaTepHa/IbHO-TeXHHYeCKOoroodecneyeHns 06pa3oBaTe/ibHOI0

npoiecca.
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Jlnst oOy4eHust yJamuxcsi OCHOBHOM IIIKOJIBI B COOTBETCTBUU ¢ TpeOoBaHUsAMH DeiepaabHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa HEOOX0IMMa peau3alys AesITeIbHOCTHOTO OX0/ 1.
JleaTenbHOCTHBIN MOIX0/1 TpeOYeT MOCTOSTHHOM ONOPHI Ipoliecca 00ydeHHsI XUMHUU Ha IEMOHCTPAIIMOHHBIN
HKCIEPUMEHT, IPAKTUUECKUE 3aHATHS U TaOOPATOPHBIE OMBITHI, BHIIOJIHEMbIE yuamuMucs. Kabuner xumuun
OCHAIIEH KOMILJICKTOM JIEMOHCTPAIMOHHOTO U JIAO0PAaTOPHOT0 000PYOBAHUS 10 XUMUH I OCHOBHOM
IKOJIBl. B kaOnHeTe XUMUU OCYIIECTBISIIOTCA KaK ypouHasi, TaK U BHEYpOUHasi OpPMbI yueOHO-
BOCIMTATENbHON ACATENLHOCTH C ydamumucs. OcHaieHune B 60biiei yactu cootBeTcTByeT [lepeunto
000pyIOBaHUs KAOWHETa XMMHHU M BKJIIOYAET PA3JIMYHBIC TUIIBI CPEACTB 00ydeHHUs. bobIryro yacTb
000pYIOBaHUS COCTABIISIOT YICOHO-TIPAKTHYECKOE M YUeOHO-Ta00paTopHOE 000pyI0OBAaHUE, B TOM YHUCIIS
KOMILJIEKT HaTypaJbHbIX 00bEKTOB, MOJEIH, IPUOOPHI 1 UHCTPYMEHTHI IS IPOBEJICHUS IEMOHCTpALUI 1
MIPaKTUYECKUX 3aHATUH, IEMOHCTPALMOHHbIE TA0IHIIbI. B KOMIUIEKT TEXHUUECKUX U HH(POPMALIMOHHO-
KOMMYHHMKATUBHBIX CPEACTB 00YUEHHUS BXOJAAT: KOMIIBIOTED.

HarypajibHble 00bEeKTBI

HatypanbHble 00BbEKThI, UCTIOIb3yeMble B 00y4YEHUN XUMUH, BKIIOYAIOT B €051 KOJUIEKLIUU MUHEPAIOB U
TOPHBIX MOPO/I, METAJIOB M CINIABOB, MUHEPAJIbHBIX y100pEHUH, I1acTMacc, KaydyKoB, BOJIOKOH U T. [I.

O3HakoMJIEHHE ydaluXxcs ¢ o0pa3laMu UCXOIHBIX BELIECTB, MOJIYIPOAYKTOB U TOTOBBIX U3/IEIUH MTO3BOJISIET
MOJIYYUTh HaTJISHOE MpeJICTaBlIeHne 00 ITUX MaTepualax, UX BHEIIHEM BUJIE, a TAKKE O HEKOTOPBIX
(bu3NYECKUX CBONUCTBAX.

XuMnueckne PC€AKTHBBI U MaTe¢pHaAJIbI

ObparieHne co MHOTMMH BELIECTBAMU TPEOYET CTPOroro coOIIt0/IeHUs IPaBUIl TEXHUKU O€3011acHOCTH,
0COOEHHO IPHY BBITIOJHEHUH OTIBITOB CAMUMH ydaniumucs. Bece HeoOxomumMble Mephl TPEI0CTOPOKHOCTH
yKa3aHbl B COOTBETCTBYIOLIUX JOKYMEHTaX U MHCTPYKLIUAX.

XumMuyeckas jJjadopaTopHasi MOCya, anmnaparbl 1 NPUOOPHI

Xumudaeckas nocyaa nmoaApasacIACTCAa Ha ABE I'PYIIBL: JJ19 BBIITOJIHCHUSA OIIBITOB YUalllUMUCA 1
JACMOHCTPAIUMOHHBIX OIIBITOB.

HpI/I60pH, amnmnapartbl 1 YCTAaHOBKH, MCIIOJIB3YEMBIC Ha YPOKaX XUMHUH, ITOAPA3ACIIAOT Ha O CHOBE IIPOTCKAIOIINX
B HUX (l)I/ISI/I‘ICCKI/IX U XUMHWYECCKHX .

Mopenn

OObexTamMu MOJCIIMPOBAHUS B XUMHUU ABJIAKOTCA aTOMBI, MOJICKYJIbI, KDUCTAJIJIbI, 3aBOJICKUC allllapaThl, a TAKKC
MIPOUCXOOAIHEC ITPOLCCCHI.

B npenogaBaHnu XUMHU HUCIIOJIB3YHOTCA MOICIN KPUCTAJUIMYCCKUX pCI_HéTOK Fpa(bI/ITa, HOBapeHHOﬁ COJIN,
Ha60pI>I MOJIeJIe aTOMOB JJIs1 COCTaBJICHUS apoOCTCPIKHCBBIX MoJienen MOJICKYIIL.

YyeOHbIie MOCOOHS HA MEYATHOH OCHOBE

B npornecce o0ydeHuss XMMUHM UCIIOJB3YIOTCS CIIEAYIOIINE TaOIHIIbI ITOCTOSHHOIO SKCTIOHUPOBAHUS:
«Ilepnoanyeckas cucrema xumuueckux semeHToB .M. MenzaeneeBay, « Tabmuiia pacTBOPUMOCTH KUCIIOT,
OCHOBaHUH U COJNEW», « IIEKTPOXUMHUYECKUN Psii HAPSDKEHUH METAIIIOBY», «KpyroBopoT BEIIECTB B IPUPOJE»

U Jap.

I[J'ISI opraHnu3aln CaMOCTOSTEIbHOM pa6OTBI 06yqafonmxc51 Ha ypOKax HCIIOJIb3YIOT pa3Hoo6pa3HLIe
AUTAKTUYCCKHUEC MaTCpHUAJIbl: OTACIIbHBIC pa60q1/1e JIMCTBI — UHCTPYKIUH, KAPTOUKHU C 3aJaHUAMU pa3H0171
CTCIICHU TPYAHOCTHU IJIA U3YUCHUSI HOBOTI'O MaT€puralia, CaMOIIPOBCPKU U KOHTPOJIA 3HaHUH yJaluxcs.
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Jlns obecrieyeHus: 0€3011aCHOTO Tpy/1a KaOMHETEe XUMUU UMEETCS:

HOoOoNoaOr~WDN

28.
29.
30.
3L
32.
33.
34.
35.
36.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.

IIPOTUBOIIOKAPHBIN UHBEHTAPh

anrTeyka ¢ HabOPOM MEMKAMEHTOB U IIEPEBA30YHBIX CPEJICTB;
MHCTPYKIIMU 10 IpaBUiIaM 0€30IacHOCTU TPyAa Al 00y4aroIuxcst
KYpHaJI pEeTUCTPAIIM HHCTPYKTAXKa MO MpaBHiIaM O€30MacHOCTH TPYya.

CpencrBa 00yueHus

BcnomorarenpHbIe H3MEPHUTENbHBIC U HArPEeBaTEIbHBIC MPUOOPHI U MPUCTIOCOOIEHUS (BECHI,
Pa3HOBECHI, MEpHas Mocyia: HaboOPbl MEPHBIX KOJIO, M3MEPUTEIHHBIX MTUTIETOK, IIMJIUHIPOB, MEH3YPOK,
XUMUYECKUX CTAaKaHOB C IIEHOM JEJICHHUS )

JleMOHCTpalMOHHBIA HA0OP JUIsl COCTaBIEHUS 0OBEMHBIX MOJIENIEN MOJIEKYIT

JlaTunk 00bEMa KUJIKOTO peareHTa

Komnekuus «BonokHa»

Komnekuust «ATHOMUHMID)

Konnexkuust «HedTh 1 mpoaykTsl e€ nepepaboTKm»

Komnekuus «TonmuBoy»

Komnekuus «MeTaibl U CIUIaBbI»

Komnexknust «CTexino 1 u3neianus U3 CTeKIay

Komneknus «IlnactMaccer

KommiekT yuebHo-1a00paTopHOTO 000PYI0BAHUS 110 SKOJIOTHH, XUMHH, OUOJIOTHH JIJIs yJaIIerocs
Ha6op Nel1 OC «KapOGoHnaTsi»

Ha6op Ne 10 OC «Cynwdarel. Cynbduthl. Cynbhuib

Ha6op Ne 19 BC «CoenuHenue MapraHiiay

Ha6op Ne 18 C «CoenuHenne xpomay

Ha6op Ne 17 C «Hutpatsi»

Ha6op Ne 12 OC «®ocdatel. CritMKaThD

Ha6op Ne 7 C «MunepanbHbIe y100peHUsD»

Ha6op Ne 13 OC «Aueratsl. Poganunbl. [{uanuasn

Ha6op Ne 9 BC «O06pa3iiel HEOpraHUIeCKUX BEIIECTBY»

Ha6op Ne 16 BC «Metaiibl, OKCHIBI»

Ha6op Ne 2514 npoBeieHust TepMUYECKUX PabOT

Ha6op Ne 3 BC «lll¢noumn»

Ha6op Ne 13 BC «"anorenuap»

Ha6op 6anok jy1st XpaHeHust TBepAbIX peakTuBOB (30-50 mu1.)

MuxkponabopaTopus UIsl XHMUYECKOTO dKCTIepUMEHTa

MynbTUMEINaKOMITIIEKTHI (MHTEPAKTUBHAS TOCKA C MyAbTaMHU TECTUPOBAHMUSI, TPOEKTOP, IKPaH,
KOMITBIOTEP HIIM HOYTOYK, COOTBETCTBYIOIIEE MPOTPaMMHOE 00ecIiedeHne)

[TopTpeTsl y4eHBIX-XUMUKOB

[Tpubop st moTydeHus ra3on

Cepus Tabnuil Mo XUMHUH

ITaTuB Ans AEMOHCTPAaMOHHBIX TpoOupok [1X-21

HItatuB naGopaTtopHslii 15

Becnbl TexHnueckue ¢ paBHOBECAMU

Habop nocynsl u npuHaAIEKHOCTEH ISl IEMOHCTPAIIMOHHBIX OTBITOB [0 XUMHH

Habop kpucTamimueckux penieTok

Habop cxnsiHOK ((h1akoHOB IS XpaHEHUsI pAaCTBOPOB)
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37. Habop ¢rakoHOB Ju1s XpaHEHUsI paCTBOPOB

38. Crenp «Ilepuognueckasi cucteMa XuMuieckux anementoB [[.M1. MenneneeBa»
39. Crena-neHra «JIEKTPOXUMHUUECKUH s HAPSHKSHUN METasIOBY

40. IlIxad BHITSDKHOM O3 CAHTEXHUKHU C BEHTUISITOPOM-2

41. TIpoOupka XuMHU4ecKas

42. Kommsiorep

43. Jlocka ayquropHas

8. Ili1anupyemble pe3yJbTaThl H3yYeHHs YUeOHOT0 MpeaMeTa.

B pesynbpraTe n3y4eHus XMUMUHU YYEHUK JTOJKEH:

i}HgTb;

" XHMHYECKYK) CHMBOJIMKY: 3HAaKU XHMHUYECKHX DJIEMEHTOB, (POPMYSbl XMMHUYECKHUX BEIIECTB M ypaBHEHUS
XUMHUYECKUX PEAKIIHiL;

sBajKHelIIHe XHMHYEeCKHEe TOHIATHSA: aTOM, MOJICKYyJa, XHUMHYECKasd CBA3b, BCHICCTBO M €TI0 arperaTHbIC
COCTOAHMNA, KJ'IaCCI/I(l)I/IKaHI/ISI BCIICCTB, XHUMHYCCKHE PpCaKIUM H©U UX KJ'IaCCI/I(bI/IKaHI/IH, OJICKTPOJIUTHUYICCKAA
HHCCOHH&HHH,XHMH‘I@CKHﬁ OJICMCHT, OTHOCUTCIIBHBIC aTOMHAas W MOJICKYJISIpHAasA MacCChbl, HOH, MOJIApHasd Macca,
MOJ'ISIpHBIfI O6T)eM, OKHCIIUTECIIb U BOCCTAaHOBHUTECIIb, OKHCJICHUE N BOCCTAHOBJICHHC,

"OCHOBHBIC 3AKOHbBI XUMHUHM:3aKOH COXpaHCHHA MACChbl BCIUICCTB, IOCTOAHCTBA COCTAaBa, HepI/IO,HI/I'-IeCKI/Iﬁ 3aKOH.

" HA3bIBATb: 3HAKU XUMHUYCCKUX IJICMECHTOB, COCANHCHUA U3YUCHHBIX KIIACCOB, THIIbI XUMHWYCCKUX peaKuHﬁ;

" 00BACHATDH: (PU3NUECKUI CMBICT ATOMHOTO (IIOPSIKOBOT0) HOMEpPAa XMMHYECKOIO 3JIEMEHTa, HOMEPOB TPYIIBI U
nepuojia, K KOTOpbIM OH mnpuHamiexkuT B Ilepuommueckoit cucreme JI. M. MengeneeBa; 3aKOHOMEPHOCTU
M3MEHEHHSI CBOMCTB AJIEMEHTOB B IpejeiaxX MajblX MEPUOJOB U TJIABHBIX MOATPYII; MPUYUHBI MHOTOOOpa3us
BEIIECTB; CYIIHOCTh PEAKIMii HOHHOTO 0OMEHa;

" XapaKkTepu30BaTh: XUMHUYECKHE DJIEMEHTHl (OT BOJOpOJa JO KajbllMsg) HA OCHOBE HX TIOJIOXKCHHUS B
[lepuomnueckoii cucreme [I. 1. MenneneeBa u ocoOEHHOCTEH CTPOEHHS MX AaTOMOB; CBSI3b MEXKIY COCTaBOM,
CTPOCHHEM M CBOMCTBaMU BEIIECTB; 00IIHNE CBOKWCTBA HEOPTAHUYECKUX U OPraHUYECKHUX BEIIECTB;

" ompelessiTh: COCTaB BEHIECTB N0 HX (QopmyrnaMm, MPHUHAUICKHOCTh BEIIECTB K OMPEIEICHHOMY KIaccy
COCJIMHEHUH, TUMbl XMMUYECKUX DPEaKIMi, BAJCHTHOCTb M CTENEHb OKHUCJIEHHUS AJIEMEHTAa B COCIMHEHUSAX, THI

XHMHUYECKOM CBS3HU B COCAUHCHUAX, BO3BMOKHOCTD IIPOTCKAHUA peaKI_II/Iﬁ HOHHOI'O 06MCH8.;

" COCTABJATD: (I)OpMyJ'IH OKCHU OB, BOOOPOJAHBIX COE€IMHEHUI HEMCTAJUIOB, THAPOKCUIOB, coneﬁ; CXCMBbI CTPOCHUA
ATOMOB TICPBLIX ABAAIATHU 3JICMCHTOB HepHOI[quCKOﬁ CHUCTCMBI; YPABHCHUA XUMHWYCCKUX peaKI.[HfI;

» 00palaThCsiC XMMUYECKOH TOCYA0H 1 Ta00paTOPHBIM 000PyI0OBaHUEM;

* Pacmo3HaBaTh ONBITHBIM ITyTE€M: KUCJIOPOJ, BOJOPOJ, YIIEKUCIbIM a3, aMMHaK, pacCTBOPbI KMCIOT U LIEI0YEH,
XJIOpHU -, Cyab(aT-, KapOOHAT-MOHBI, HOHBI AaMMOHHUS;
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* BBIYHCIAATB: MAacCCOBYIO JIOJNIO XHMHYECKOTO »JJIeMeHTa 1o (opMyle COEAMHEHHUS, MAacCOBYIO JOJIIO
PACTBOPEHHOI'O BEIIECTBA B PACTBOPE, KOJIMUYECTBO BEILECTBA, 00BEM MIJIM MACCY 110 KOJINYECTBY BELIECTBA, 00bEMY
WM Macce PeareHTOB WM MPOJYKTOB PEaKIINH;

HCIIOJIB30BATDb l'[pHOﬁpeTeHHLIe 3HAHUA U YMCHUSA B HpaKTquCROﬁ JeATeJLHOCTH U MOBCEeTHEBHOM
KU3HMU JIA @

® 15t 6€30TacCHOTO OOPAIICHHS C BEIECTBAMU U MaTepUAJIaMHU;

®* HKOJIOTMYECKH I'PAMOTHOTI'O ITOBEJCHUS B OKPYKAIOLIEN CpeEaE;

® OLICHKH BJIMSHUSI XUMHUYECKOIO 3arpsA3HEHUS OKPYKAOIIEH Cpeibl HA OPraHN3M YEJIOBEKa,
" KPUTHUYECKOH OLIEHKH MH(OpPMaIIUU O BELIECTBAX, UCIIOIb3yEMbIX B OBITY;

" IPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHIIEHTPALUU.

OcHOBHBIC NOHATHS XUMHUH (YPOBEHb aTOMHO-MOJIEKYJ/ISIPHBIX NIPeACTaBJICHH)

BeinmyckHuK HayduTes:

® OIIUCBhIBATH CBOﬁCTBa TBépI[I)IX, KUIKUX, F33006p33HI)IX BEUICCTB, BBIJICIISIS UX CYHIeCTBeHHI)Ie HpI/IBHaKI/I;

* XapaKTepU30BaTh BEIIECTBA II0 COCTAaBy, CTPOCHHUIO W CBOWCTBaM, YCTaHABIWBATh NPUYUHHO-
CIICIOCTBCHHBIC CBS3U MC)K}Iy JaHHBIMHA XapaKTepI/ICTI/IKaMI/I BC€IICCTBA,

* PaCKpbIBAaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHATHH «aTOM», «MOJIEKYIIa», «KXUMUYECKUH AIIEMEHTY,
«IPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY, «BAIGHTHOCTBY, UCTIOJB3Ys 3HAKOBYIO CUCTEMY XUMHH;

* H300pakaTh COCTAB MPOCTEUIITUX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYIT U CYIIIHOCTh XUMHUYECKUX
peaKkuuii ¢ MOMOIIbI0 XUMUUYECKUX YPABHECHUI;

* BBIYUCIISATh OTHOCHTEIIbHYIO MOJICKYJISPHYIO U MOJISPHYIO MAacChl BEIIECTB, & TAKKE€ MAaCCOBYIO JIOJIIO
XUMHUYECKOTO AJIEMEHTA B COCTMHCHHAX TSl OIICHKH MX MPAKTHYECKOW 3HAYUMOCTH;

* CPaBHHMBATh I10 COCTABY OKCH/IbI, OCHOBAHUS, KHCIIOTHI, COJIH;

* KJIaCCU(UIIMPOBATH OKCHUIBI K OCHOBAHUS 110 CBOMCTBAM, KHCIIOTBI U COJIH 110 COCTARBY;,

* ONMCHIBATh COCTaB, CBOMCTBA W 3HAaueHHE (B NPHUPOJC M MPAKTHYCCKON JEATEIBHOCTH YEJIOBEKA)
MPOCTHIX BEIIECTB — KHUCJIOPOJIa U BOJAOPOJIA;

* aBaTh CPAaBHUTEIBHYIO XapPAaKTEPUCTHKY XHUMHYECKHX OJJIEMEHTOB M BAXKHEHIINX COEIUHEHHI
€CTECTBEHHBIX CEMENMCTB IIEJIOYHBIX METAJIJIOB U TaJIOT€HOB;

* N10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMHUECKOH MOCY/I0iH;

* IPOBOJIUTh HECJIOXHbIE XUMHUYECKHE OTBITHI M HAOMIOJCHHS 32 M3MEHEHHUSMH CBOWCTB BEIIECTB B
mpoliecce MX MpeBpallleHuil; cOOM0AaTh MpaBuia TEXHUKH Oe30MacHOCTH MPH MPOBEACHUU HAOMIOJICHHUA U
OIIBITOB;

* pa3MyaTh HKCIEPUMEHTAIBHO KHUCIOTHI M ILIENOYM, TOJIb3YACh WHJMKATOpaMH; OCO3HABATh
HE0OX0IMMOCTh COOMIOICHHSI Mep 0€30MMacCHOCTH TP OOPAIIEHUH C KUCIOTAaMH U IIEII0YaMHU.

Bbll’lyCKHuK noJydum 603MONCHOCMb HAYYUMbCAL.!
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* 2PAMOMHO 0OPAWAMBCA C BEUeCTNBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb  HEOOXOOUMOCMb  COONOOEHUsT NPABUL  IKOJIO2UYeCKU 0e30NacH020  No8edeHus 6
OKpYdHCcaroweli NpUpooHoll cpeoe;

* NOHUMAMb CMbBICT U HE0OX0OUMOCHMb COON0OeHUs. NPEONUCAHUL, NpedlacaemblX 6 UHCMPYKYUAX No
UCNONL308AHUIO IEKAPCNE, CPEOCME ObIMOBOU XUMUU U OD.,

* UCNONBL308AMb NPUOOPEMEHHbBIE KI0Uegble KOMNEeMeHmHOCMU NpU 6bINOIHEeHUU UCCLe008aMenbCKUX
NPOEKMO8 No U3Y4eHUIo COUCM8, CHOC0608 NOY4UeHUs U PACNO3HABAHUS BEUieCE,

* pazeusamsv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3YSA Cpedcmea YCMHOU U NUCLMEHHOU
KOMMYHUKAyuu npu pabome ¢ mMeKcmamu Y4eOHuxka u OONOIHUMENbHOU Iumepamypou, CHpagouHbIMU
maoauyamu, Nposaenams 20MOBHOCMb K VBANMCEHUIO UHOU MOYKU 3PEHUsl Npu 00CYIHCOeHUU pe3ylbmamos
8bINOIHEHHOU PAOOMb,

* 00BbEeKMUBHO OYeHUBamb UHpOpMayulo o0 eewecmeax U XUMUYEeCKUX Npoyeccax, Kpumuiecku
OMHOCUMbC K NCEBOOHAYYHOU UHGDOpMayuu, HedoOpoco8ecmuol pexiame, Kacaroujenucss UCnoib308aHUs
PA3TUYHBIX BeUiecms.

Ilepuoanyecknii 3aK0H M NepPHOAMYECKAs CHCTeMa XUMHYecKUX dj1eMeHToB JI. M. MenaeneeBa.
Crtpoenue BemecrBa

BBITTyCKHHUK HAYIUTCS:

* KJ1accu(UIUPOBATh XUMUYECKHUE 3JIEMEHTHI Ha METaJlIbl, HEMETAIIJIbI, SJIEMEHTHI, OKCUIbI U TUAPOKCHIbI
KOTOPBIX aM(QOTEpHbI, U UHEPTHBIE 3JIEMEHTHI (Ta3bl) /Ui OCO3HAHUS BAXKHOCTU YHOPSJOUYEHHOCTU HAYYHBIX
3HAHWI;

* pacKphIBaTh CMBICI neproandeckoro 3akona /1. . Menneneena;

* OMKUCHIBATh U XapaKTEPU30BaTh TAOJUUHYIO (HOPMY MTEPHUOAMUECCKON CHCTEMbI XUMUYECKUX DJIIEMEHTOB;

* XapaKTEepU30BaTh COCTAB AaTOMHBIX SIJIEP M PACTIPEIACIICHUE YHCIa JISKTPOHOB IO 3JICKTPOHHBIM CIIOSM
ATOMOB XUMHYECKHX JIEMEHTOB MaJIbIX TIEPHOJIOB TIEPHOINUECKON CUCTEMBI, a TAK)KE KAJIHS M KaJIbIINS,

* pa3nuyaTh BUJbl XUMHUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIGHTHYIO HEMOJISIPHYIO U
METaJTUYECKYIO;

* U300paXkaTh NEKTPOHHO-UOHHBIE (DOPMYJIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMHU CBSI3IMU Pa3HOTO
BUA;

* BBISIBJISITH 3aBUCUMOCTh CBOMCTB BEHIECTB OT CTPOCHUS UX KPUCTAIIMYECKUX PEIIETOK: HOHHBIX,
aTOMHBIX, MOJICKYJISIPHBIX, METAITHUYECKUX;

* XapaKTepU30BaTh XUMHUUECKHE SJIEMEHTHI U UX COEIMHEHHS HA OCHOBE IOJIOKEHUS FIIEMEHTOB B
MEePUOTUIECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS X aTOMOB;

* ONKCHIBATh OCHOBHBIE 3Tanbl OTKPbITUA []. 1. MeHieneeBbIM nepruoinyecKkoro 3akoHa U IEPHOIUYECKOI

CUCTEMBI XUMHNYCCKHX DJICMCHTOB, ) KU3Hb U MHOFOO6pa3HyIO HAaYYHYIO JACATCIIBHOCTD y‘IéHOI‘O;
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* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE TIEPUOIUIECKOTO 3aKOHA U MTEPHOIMIECKON
CHUCTEMBI XUMHUUYeCcKux 3yieMeHToB J[. . MeHneneena;

* 0CO3HABATh HAYYHBIC OTKPHITHUS KaK Pe3yJIbTAT JIUTEIBHBIX HAOIOICHUH, ONBITOB, HAYYHO! TTOJIEMHKH,
MPEOI0JIEHUS TPYAHOCTEN U COMHEHHUIA.

Buvinycknux nonyuum 603mMo#CHOCHb HAYYUMBCA.

* 0CO3HABAMb 3HAYEHUE MEOPEMUUEeCKUX 3HAHUL Ol NPAKMUYECKOU 0esimelbHOCMU 4el08eKd;

* OnuUCHIBAMb U3YYeHHble 00BbEKMbl KAK CUCTNEMbl, NPUMEHSS I02UKY CUCTNEMHO20 AHAIU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NEPUOOUHECKOU CUCMeMbl XUMUUECKUX I1eMEeHmOo8 O
00vsACHEeHUs U NPe0BUOEHUsL CBOUICTNE KOHKDEMHbIX 8eujecms,

* pazeueamsv UHDOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmeom VenyoneHus 3Hanuil o6 ucmopuu
CMAHOBIeHUs. XUMUYECKOU HAVKU, €€ OCHOBHbIX NOHAMUL, NEPUOOUUECKO20 3AKOHA KAK 0OHO20 U3 BANCHEUUUX
3aKOHO8 NPUPOObL, a MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

MHoroo0pa3ue XuMH4eCKHX peakuui

BBITTyCKHHUK HAYIUTCS:

* 00BSICHATH CYTh XHMHYECKHX IMPOIIECCOB U UX MPUHIIUITHATBHOE OTIUIHE OT (PU3NICCKUX;

* Ha3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUYSCKUX PEAKIIN;

* YCTaHABJIMBATh TMPUHAIICKHOCTh XHUMHYECKOH pEaKIMH K OINPeAeICHHOMY THITY 1O OJHOMY W3
KJIaCCU(UKAIMOHHBIX IPU3HAKOB: 1) 1O YHCIY U COCTAaBYy UCXOJHBIX BEIIECTB U MPOJYKTOB PeaKIUK (peakiuu
COCIMHCHMS, PA3JIOKEHHS, 3aMEeIIeHUsT U 00MeHa); 2) 1O BBIJCICHUIO WJIM TIOTJIOMICHHIO TETUIOTHI (pPEeakiuu
9K30TEPMHUUYECKHE U HHAOTEpPMHUYECKHE); 3) MO HU3MEHEHUIO CTElEHEH OKHCIEHUS XUMUYECKHX 3JIEMEHTOB
(peakuu OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC); 4) MO 00paTUMOCTH Ipoliecca (peakiuu oOpaTUMbIC H
HEOoOpaTUMbIC);

¢ Ha3bIBAaTb (l)aKTopI)I, BJIMAIOIIUE HA CKOPOCTh XUMHYCCKHUX peaKHI/Iﬁ;

* Ha3bIBaTh (DAKTOPHI, BIUAIOLINE HA CMEIIEHNE XUMUUYECKOTO PAaBHOBECHS,;

* COCTABJISITh YPABHEHUS IEKTPOJIUTUUECKON JUCCOLUALIMM KUCIIOT, IEJI0YEH, COJIEH; ITOJIHBIE U
COKpAIllEHHbIEC HOHHBIE YPAaBHEHMsI peakluii 0OMeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLUI;

* IPOrHO3UPOBATH NMPOJYKTHl XUMUYECKUX peakiuii o opMynaM/Ha3BaHUSIM UCXOIHBIX BEILIECTB;
OIpeNeNATh UCXOIHbIE BellecTBa 110 (popMyaaM/Ha3BaHUSIM IPOAYKTOB PEAKIIUH;

* COCTaBJIATh YPaBHEHUS PEAKLUi, COOTBETCTBYIOIIMX MTOCIIEA0BATENBHOCTH («LIEMOUKE») MpeBpalieHUN
HEOPraHUYECKHUX BEILIECTB Pa3INYHBIX KJIACCOB;

* BBISBJIATH B IIPOLIECCE DKCIIEPUMEHTA NPU3HAKU, CBUIETENBCTBYIOLINE O IPOTEKAHUHA XUMUYECKON
peakuuu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU JOJIEW PACTBOPEHHOIO BELIECTBA;

* OIIPEAEIIATH XapaKTep Cpelibl BOAHBIX PACTBOPOB KUCIIOT U LIEJI0YEH 110 U3MEHEHHUIO OKPACKH

HHIUKATOPOB;
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* IPOBOJUTH KAUECTBEHHBIE PEAKLIUHU, IOATBEPKAAIOIINE HATMUNE B BOJIHBIX pPaCTBOPAX BEILIECTB
OT/IEIbHBIX KATUOHOB Y aHUOHOB.

Buinycknux nonyuum 603mModicHoCmb HAY4UMbCAL:

* COCMABIAMb MONEKYIAPHLIE U NOJIHbIE UOHHbLE YPAGHEHUS NO COKPAWEHHBIM UOHHBIM YPAGHEHUAM,

* IPUBOOUMb NPUMEPbL PEaKyUll, NOOMBEPIHCOAIOUWUX CYUJECBOBANHUE 3AUMOCEAU MENHCOY OCHOBHBIMU
KAACCAMU HEOP2AHUYECKUX GeUjeCmE;

* NPOCHO3UPOBAMb  PE3VIbMAmMbl  6030€UCMBU  PA3IUYHbIX  (PAKMOPOE HA  USMEHEeHUe CKOpOCmu
XUMUYECKOU peakyuu,;

* NPOCHO3UPOBAMb Pe3YbMamsl 8030elUCMBUs PA3IUYHBIX PAKIMOPO8 HA CMEWEHUe XUMUYECKO20
pasHosecus.

MHoroo0pa3ue BewecTs

BoeinyckHMK Hay4YUTCS:

* OIIpENeNATh MPUHAATIC)KHOCTh HEOPraHNYECKHUX BEIIECTB K OJJHOMY U3 U3YyYEHHBIX KJIACCOB/TPYIIIL:
METaJJIbl U HEMETaJlJIbl, OKCH/JIbl, OCHOBAHHS, KUCIOTHI, COJIU;

* COCTaBJIATH (POPMYIIBI BEIIECTB 110 UX Ha3BaHUSM;

* OIIpEeNIeNATh BAJIGHTHOCTD U CTENIEHb OKUCIIEHUS SJIEMEHTOB B BELIECTBAX;

* COCTaBJIAITH (POPMYJIBI HEOPTAHUYECKUX COETMHEHUHN IO BAJICHTHOCTSM M CTEMEHSM OKHCIICHUS
3JIEMEHTOB, a TAKXK€e 3apsaM HOHOB, YKa3aHHBIM B Ta0JIMIle paCTBOPUMOCTHU KUCIIOT, OCHOBAHUH U COJIEH;

* 00OBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS PU3NYECKUX U XUMUUECKUX CBOMCTB IPOCTHIX BEILECTB
(MeTayIOB M HEMETAJIJIOB) M UX BBICIIMX OKCHJOB, 00pa30BaHHbIX JIEMEHTaMHU BTOPOTO U TPETHETO EPHUOIO0B;
* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBbIE AJIS TPYII OKCUI0B: KUCIOTHBIX, OCHOBHBIX,

aM(}OTEpHBIX;
* Ha3bIBaTh OOIIME XUMUYECKHE CBOWCTBA, XapaKTEPHbIE IS KAKJOI0 U3 KJIACCOB HEOPTaHUUECKUX

BEIIIECTB: KMCJIOT, OCHOBAHMH, COJICH;

* IPUBOJUTH MPUMEPHI PEAKIUM, TOATBEPKIAIOIINX XUMUUECKHUE CBOMCTBA HEOPTraHUYECKUX BEIIECTB:
OKCHIO0B, KHCJIOT, OCHOBAaHUH M COJICH;

* ONPEACIIATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEIb B OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKkusx;

* COCTaBJISITh OKUCIUTENFHO-BOCCTAHOBUTEIBHBIN OanmaHC (U1 U3YYEHHBIX PEAKIIHii) M0 MPe/I0KEHHBIM
CXeMaM pEaKLIH;

* IPOBOJIUTH JIAOOPATOPHBIE OTBITHI, TTOATBEPKAAIOIINE XUMUUECKHUE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPraHWYECKUX BELIECTB;

* IPOBOJIUTH JIAOOPATOPHBIE OTBITHI TI0 MOJIYYEHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB: BOJIOPOAA,
KHUCJIOPO/Ia, YTIEKUCIIOTO ra3a, aMMHUAaKa; COCTABIISTh YPABHEHUS! COOTBETCTBYIOLUX PEAKLIUM.

Bbll’lyCKHuK noJydum 603MONCHOCMb HAYHYUMbCA.
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* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eujecms Ha OCHOBE UX COCMABA U CMPOEHUS,

* NPOCHO3UPOBAMb CHOCOOHOCYb Beuecmed NPOAGIAMb OKUCIUMENbHbLE UTU B0CCMAHOBUMENbHbLE
CBOUICMBA € YYUEMOM cmeneHel OKUCIeHUsl dIeMEHMO08, 8X00AUUX 8 e20 COCMA8;

* 8bIAGIAMb CYUECNBOBAHIUE 2EHEMUYECKOU 83AUMOCBA3U MeHCOY 8euecmeamu 6 psaoy: Npocmoe
gewecmso — OKCU0 — 2UOPOKCUO — COJb;

* Xapaxkmepuzo8ams 0cobbie C8OUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,

* IPUBOOUMb NPUMEPDL YPABHEHU PeaKYUll, 1eHCaUx 8 0CHOBE NPOMBIUULEHHBIX CHOCOO08 NOYYeHUs
AMMUAKA, CEPHOU KUCTOMbL, YYeYHA U CIATU,

* onucwvleams uzuyecKue u Xumuyeckue npoyeccyl, AGIANUWUEC YACbIO KPY20BOPOMA 8euecms 8
npupooe;

* OP2aHU308b186aMb, NPOBOOUMb YHUEeHUUeCKUe NPOEeKMbl N0 UCCIEO08AHUIO CBOUCE BeUleCE, UMEIOUUX

6AJICHOE npaKkmuvyecKkoe 3Havdernue.
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