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MHNOACHUTEJBbHASA 3AIINCKA
PaGouass mporpamma yuyeOHOro mnpeamera «XHUMHS» Ha YpOBHE OCHOBHOIO OOILEro

06p2130BaHI/I51 COCTaBJICHA Ha OCHOBC:

1.

TpeboBanuii denepanbHOr0 TOCYJapPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAapTa OCHOBHOTO
obmero  oOpa3oBaHuUs, TPEABABISIEMBIX K  pe3yiabTaraM  OCBOEHHS  OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl

OCHOBHBIX  HampaBlI€HUN  NIporpammM, BKIIOYEHHBIX B CTPYKTYpY  OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMBl;

TpeboBaHuii K YpOBHIO TOATOTOBKM OOYYaIOUIMXCS JUIS TPOBEIEHUS OCHOBHOTO
roCyJapCTBEHHOT'0 IK3aMEHa 110 XUMHUH.

ABropckoit  mporpammbl  O.C. T'aOpuensina, cooTBercTBymomEel  DenepaabHOMY
l'ocynapctBeHHOMY 00pa3oBaTeNbHOMY CTaHAAPTY OCHOBHOIO O0IIEro oOpa3oBaHUS U
JonyuieHHas MunucrtepctBoM  oOpazoBanusi U Hayku  Poccuiickoit  ®enepauuu
(O.CTabpuensa Ilporpamma kypca xumuu ans 8-9 kimaccoB 00mIe00pa3oBaTENbHBIX
yupexnenuit / O.C.I'abpuensia. — M.: JIpoda, 2018r.).

Lean peaauM3aluu TMPOrpaMMBI: JOCTIKEHHE OOYYAIONIMMUCS DPE3YJIbTaTOB H3Y4YCHUS

y4eOHOro mpeamera «XUMHsS» B COOTBETCTBUHM C TPEOOBAHUSAMH, YTBEPIKIACHHBIMU
denepanbHBIM  TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIETO
oOpa3oBaHMs.

3alla‘laMI/l peaiu3anuu IporpaMmbl y‘IC6HOl"O npeaMcETa ABJIAIOTCA:

q)OpMHpOBaHI/Ie MNEPBOHAYAJIBHBIX CUCTCMATU3UPOBAHHBIX HpeI[CTaBJ'IeHI/If/'I O BEIIECTBAX, UX
IPEBpALICHUSIX M MPAKTUYECKOM INPUMEHEHUM; OBJIAZICHWE MOHATHHHBIM amnmaparomM Hu
CHUMBOJIMYECKHUM S3bIKOM XUMUU,

O0CO3HaHME OOBEKTHBHOM 3HAYUMOCTH OCHOB XHMHYECKOM Hayku Kak o0jacTu
COBPEMEHHOI0  €CTECTBO3HAHMs, XHMHYECKHUX IPEBpAIIEHUN HEOPraHWYeCcKux U
OpTraHU4Y€CKUX BCHICCTB KAaK OCHOBBI MHOI'MX SIBJICHUM >KMBOM W HEKHUBOHU IIPpHUPOABLI;
yri1yOJieHre NpeCTaBIeHUH 0 MaTepUaIbHOM €IMHCTBE MUPA;

OBJIQJICHUE OCHOBAaMH XHMHYECKOH TPAaMOTHOCTH: CHOCOOHOCTBIO aHAIM3UPOBATh U
00BEKTUBHO OLCHUBATh JKU3HCHHBLIC CUTYyallUHU, CBA3aHHBIC C XI/IMI/IGﬁ, HaBBIKaMH
Oe3omacHoro oOpaleHus C BElIECTBAMHU, HCMHOJIb3yeMbIMH B IIOBCEJIHEBHOM JKU3HU;
YMEHHEM aHAIM3UPOBATh W IUIAHHPOBATH DKOJOTMUYECKH O€301acHOE MOBEJCHHE B IIEIISX
COXPaHEHMs 3/I0POBbsI U OKpYXKaroIleil cpeibl;

dbopMHUpOBaHNE YMEHHUH YCTaHABIMBATh CBS3M MEXIY pEalbHO HaOII01aeMbIMU
XUMHUYCCKUMHU ABJIICHUAMHU M IIpoHCCCaMu, MNPOUCXOAAIIMMHU B MHUKPOMMUPE, 00BICHSTD
OPUYHHBI MHOT000pa3usi BEIECTB, 3aBUCHMOCTh MX CBOMCTB OT COCTaBa U CTPOCHHS, a
TAaK¥XEC 3aBUCUMOCTb ITPUMCHCHUA BCIICCTB OT UX CBOI\/IICTB;

npuoOpeTeHre OMbITa HCIOJBb30BAaHUS  PAa3IMYHBIX  METOJOB H3YYEHHUS BEILIECTB:
HaOJIOZEHUsT 3a UX TPEBpALlCHUSAMU TIpPH MPOBEACHUU HECIOXHBIX XHUMHUYECKHX
9KCIIEPUMEHTOB C UCIOJIb30BaHUEM JJAOOPATOPHOTr0 00OPYI0BAaHUS U TPUOOPOB;
(dbopMHpOBaHUE MPEICTaBICHUIN O 3HAYEHUN XUMHUYECKOW HAYKU B PEIIEHHH COBPEMEHHBIX
HKOJIOTHUECKUX MpodieM, B TOM UHCIE€ B MPEIOTBPAIIEHUM TEXHOTEHHBIX U
9KOJIOTUYECKHUX KaTacTpod.

3HAYUTENIBHOE MECTO B COJEPKAaHMM Kypca OTBOJUTCA XUMHUYECKOMY 3KcnepumeHTy. OH
no3BoyiieT CHOpPMUPOBATh Yy YyYAIIMXCS CHEIHAlbHbIE MpEeAMETHbIE YMEHHus paboTath ¢
XUMHUYECKHMHU BEILIECTBAMH, BBIIIOJIHATH MIPOCTHIE XUMHUUECKHUE OMBIThI, HAYYUTh UX O€30MacHOMY U
9KOJIOTUYCCKU I'PaMOTHOMY 06pa1ueHI/1}0 C BelleCcTBaMu B 6BITy " Ha IMPpOU3BOACTBC.

Kypc xumnu 8 knacca uzydyaercs B JBa dTarna.

[lepBbIit 3Tan — XUMHS B CTaTUKE, HA KOTOPOM PAacCMaTPUBAIOTCSI COCTAB U CTPOCHHUE aToMa U
BeniectBa. Ero OCHOBY COCTaBJSIIOT CBEACHHMS O XHMHUYECKOM »JJieMeHTe M (opmax ero



CYIIECTBOBAHUS — aTOMaX, M30TOMAX, HOHAX, IPOCTHIX BEIIECTBAX U MX BAKHEHIINX COCTUHEHUIX
(oxcuaax u qpyrux OMHAPHBIX COCAMHEHUSX, KUCIIOTAaX, OCHOBAHHSIX M COJISIX), CTPOSHHH BEIIECTBA
(TUTIONIOTHH XMMHUYECKHX CBSI3€i U BUAAX KPUCTAIUTMYECKUX PELIETOK).

Bropoii sTan — XWMHsS B JAWHAMHKE, HA KOTOPOM Y4YallHecs 3HAKOMATCS C XHUMHYECKHUMHU
peaknusiMHU Kak (YHKIHMEH COCTaBa M CTPOSHHs YYacCTBYIOUIMX B XWMHYECKUX IPEBpAICHUSIX
BEIIECTB U MX Kiaccudukanmuu. CBOWCTBA KUCIOT, OCHOBAHUHN U COJIEH cpa3y pacCMaTpPHBAIOTCS B
CBETE TEOPUM DJJIEKTPOIMTUYECKOM aucconnanuu. Kpome TOro, CBOMCTBA KHCIOT U COJIEH
XapaKTEPU3YIOTCS TAK)KE B CBETE OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX IPOIIECCOB.

B xypce 9 kiacca BHauane 0000MIArOTCs 3HAHMSI yJalIUXCs M0 Kypey 8 kiacca, anodeo3om
KoTOoporo siBisiercst [lepuoanueckuii 3akon u [lepuomudeckas cucteMa XUMHYECKUX AJIEeMEHTOB /1.
N. Menneneea. Kpome Ttoro, o0oO0miaorcs CcBeOEHHS O XHMHUYECKHX pEaKkIUsIX M HX
KjJaccu(uKaluu — 3HaHUA 00 YCJIOBUSAX, B KOTOPBIX MPOSBISIOTCS XUMHUYECKUE CBOWMCTBA
BEIIECTB, U CIOCO0AaX YINpaBlICHUs] XMMHUYECKUMH IpolieccaMH. 3aTeéM paccMaTpHUBAIOTCS O0Iue
CBOIWCTBA METAUIOB M HEMETAIOB. [IpUBOISATCS CBOWCTBA WICNOYHBIX W IIEIIOYHO3EMEITBHBIX
METaJUIOB M TaJIOTEHOB (TMPOCTBIX BEIIECTB W COEAMHEHHWH TalloreHOB) Kak Haubojiee SPKUX
NpEJCTaBUTENICH ATHX KJIACCOB DJJIEMEHTOB M HMX CpaBHHUTEIbHAs XapakKTepucTuka. B kypce
oIpOOHO paccMaTPUBAIOTCS COCTaB, CTPOSHHE, CBOMCTBA, MOJTYYCHUE U PUMEHEHNE OT/ACIbHBIX,
Ba)XHBIX B X0O35HCTBEHHOM OTHOILICHHH BEIIECTB, 00OPa30BAHHBIX 3JIEMEHTaMH 2—3-TO IEPHOJIOB.

B mporpamme Ha3BaHHE TEeM B3STO M3 IMPUMEPHOW MNPOTPaMMBI OCHOBHOTO OOIIETro
oOpa3oBaHus Mo Xxumuu, coctaBieHHord Ha ocHoBe PI'OC OOO (6a30Bblii ypOBEHB) U JOOABICHO
u3 aBTopckoi mporpammel O.C. ["aGpuesnsiHa (BbIICICHO MO JYCPKUBAHUEM ).

[Tporpamma HOCHUT pEKOMEHIATENBHBIN XapaKTep.

OBILIASA XAPAKTEPUCTUKA YYEBHOT' O IIPEJIMETA

B coorBerctBun ¢ ®enepasibHbIM TOCYJapCTBEHHBIM 00pa30BaTEeNbHBIM CTaHJAPTOM
OCHOBHOTO 00miero o0Opa3oBaHUSl ydalIuecs JOJDKHBI OBJIAJETh TAKUMH I103HABATEIbHBIMU
y4eOHbIMHM JECUCTBUAMM, KaK yMEHHE (OpPMYIHUpOBATH MpoOJieMy M TMIIOTE3y, CTaBUTh LEIU U
3a/1a4d, CTPOWUTH IUIAHBI JOCTVIKEHUs LeJed W PEIICHMs IOCTABICHHBIX 33Ja4, MPOBOAUTH
DKCIIEPUMEHT U Ha €r0 OCHOBE JI€JIaTh BBIBOJBI U YMO3AKIIOYEHUs, IIPEICTABIATh UX U OTCTauBATh
CBOIO TOYKY 3peHusa. Kpome Toro, ywammecss IOJKHBI OBJIAJIETh INPUEMAaMH, CBSI3aHHBIMH C
OIPElEICHUEM TIOHATUI: OrpaHUYMBaThb MX, OINKUCBHIBATH, XapaKT€pU30BaTb U CPABHUBATH.
CnenoBarenbHO, MPU HU3YYEHWHM XHUMUUM B OCHOBHOM IIKOJI€ Yydalluecs MJOJDKHBI OBIAJETh
y4eOHbIMM  JEHCTBUSAMH, TO3BOJIIONIMMM WM  JOCTMYb JIMYHOCTHBIX, IPEJAMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEIbHbIX PE3YJIbTATOB.

B cucrteme ectecTBeHHOHAay4yHOro OOpa30BaHUS XHMMHS Kak Yy4eOHBIM NpenMeT 3aHMMaeT
BaXHOE MECTO B NIO3HAHUH 3aKOHOB NMPUPOAbI, ((OPMUPOBAHUHM HAYYHOW KapTUHBI MUpa, CO3/1aHUU
OCHOBBI XMMHYECKHX 3HAHHH, HEOOXOAUMBIX /IJsl TOBCEJIHEBHOW >KU3HHU, HABBIKOB 370pPOBOTO U
0e30MmacHOro Ui 4YeloBeKa M OKpY)Kalolled ero cpeiabl o0pas3a >KM3HH, a TaKK€ B BOCIHUTAHUU
JKOJIOTUYECKOU KYIBbTYpPHI.

VYcnemHocTh U3ydeHus: XMMHUH CBsI3aHa C OBJIaJIEHUEM XUMHUUYECKUM A3BIKOM, COOTI0OACHUEM
npaBui Oe3omacHO pabOThl MpH  BBHIOJHEHUHM XMMUYECKOTO HKCHEPUMEHTa, OCO3HAHHEM
MHOTOYHUCJIEHHBIX CBA3€H XUMHH C IPYTUMH MIPEAMETAMU IIKOJIBHOTO Kypca.

IIporpamma BkItOYaeT B ce0si OCHOBBI HEOPTaHMUECKOW W OpraHuveckoil xumuu. I'maBHON
ujeeil mporpaMmbl SIBISI€TCSl CO3/laHHME 0a30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUM IO XMMHH,
BBIPQKEHHBIX B (pOpMeE, COOTBETCTBYIOIIEH BO3PACTY 00yUarOIIUXCA.

B comepxamumum maHHOrO Kypca MpEACTaBIEHbl OCHOBONOJIAralOlHE€ XWUMHUYECKHE
TEOPETUUECKUE 3HAHUS, BKIIOYAIOIINE U3YYCHUE COCTAaBA U CTPOCHUS BELIECTB, 3aBUCHUMOCTU HUX
CBOMCTB OT CTPOEHHMsI, NMPOTHO3MPOBAHHE CBOWMCTB BELIECTB, HCCIEIOBAHME 3aKOHOMEPHOCTEW
XUMUYECKUX IIPEBPALLCHUN U ITyTEH YIIPABICHU UMU B LIEJIAX MTOJIY4EHHs BELIECTB U MATEPUAJIOB.

TeopeTnyeckyro OCHOBY H3yYEHHs] HEOPraHMYECKOM XWMHHM COCTaBJISIET aTOMHO-
MoJIeKyJIsipHOe ydeHue, [lepuommueckuii 3axkoH JI.JMI. MenzaeneeBa ¢ KpaTKUMHU CBEICHUSIMHU O
CTPOCHHUH aTOMa, BUJIaX XUMUYECKOU CBSA3H, 3aKOHOMEPHOCTSX ITPOTEKAHNS XUMHUYECKUX PEAKIIHN.

B wu3ydeHum Kypca 3HA4MTENIbHAas pPOJb OTBOAUTCS XUMHUYECKOMY OKCIEPUMEHTY:
IPOBEICHUIO MPAKTHUYECKHX M JIa0OpaTOPHBIX PadOT, ONUCAHHUIO PE3YJIbTATOB YYEHHYECKOTO
HKCIIEPUMEHTA, COOIOACHUIO HOPM U TpaBUII Oe30M1acHOM paboThl B XUMHUECKOW 1abopaTopuu.



Peanuzanus gaHHON MporpamMMsl B Ipoliecce 00ydeHHs MO3BOJIUT 00Y4arOIUMCs YCBOUTh
KIIIOYEBbIE XUMHUYECKAE KOMIIETEHLIMN U IOHATH POJIb U 3HAYECHUE XUMHUHU CPEIH APYTUX HAyK O
IIPUPOLE.

N3yuenne npenmera «Xumus» B 4acTH (OPMHPOBAHUSA y OOYyYaIOIUXCA HAYyYHOTO
MHUPOBO33PEHUS,, OCBOCHHS OOIIEHAYYHBIX METOJOB (HAOIIONEHUE, H3MEpEHHE, OSKCIIEPUMEHT,
MOJICJIMPOBAHKUE), OCBOEHHUS IPAKTHUYECKOr0 IPUMEHEHHMs Hay4HbIX 3HaHMA OCHOBAHO Ha
MEXITPEIMETHBIX CBS3IX ¢ mpeameramu: «buonorus», «l'eorpadus», «Mcropus», «Jlureparypay,
«Matemaruka», «OCHOBBI 0€30MAaCHOCTH >KU3HENEIATENbHOCTH», «Pycckuil s3blk», «Du3nkay,
«OKOJIOTUSI».

OIMIMCAHUE MECTA YYEBHOI'O IPEJIMETA B YYEBHOM IIJIAHE

[Iporpamma Kypca XHMMHW JUIS OCHOBHOW INKOJIBI pa3padarhiBajlaCh C  y4eTOM
MEpBOHAYATIbHBIX HpeﬂCTaBHeHHﬁ, MOJIYYCHHBIX YYalllUMUCA B HavaJIbHOM IIIKOJIE Ipu U3y4YCHUU
OKPY’KaloIIero MUpa.

[IporpaMMa XOTS M HOCUT OOLIEKYJIbTYpHBIM XapakTep H HE CTaBUT 3a4auy
npoeCCUOHATBHON MOATOTOBKH Y4YalllMXCsl, TEM HE MEHEe, I03BOJIIET UM OIPEIEIUTHCS C
BBIOOpOM TIpodiIst 00yYSHHS B CTapIIEH IIKOJIE.

B ydeOHOM 1ulaHe Ha OCBoeHHE y4yeOHOro mpenmera «XHMHS» Ha YPOBHE OCHOBHOT'O
obmiero oopazoBanus otBoautcs 140 gacoB u3 pacuera: 70 gacoB — 8 kiace, 70 gacoB — 9 kiacc.

JIMUHOCTHBIE, METAIIPEAMETHBIE, TIPEAMETHBIE PE3YJIbTATHI
OCBOEHUHSA YYEBHOT'O IPE/IMETA

JlesiTenbHOCTH 00pa30BaTEIBLHOTO YUPEXKACHHS OOIIero oOpa3oBaHUsi B 00yYE€HUU XUMUU
JnoikHa OBITh HampaBi€Ha Ha JOCTHKEHHE OOYyYarolIMMHCS CICAYIOUUX JHYHOCTHBIX
pe3yJIbTaToB:

1. Poccuiickas rpaxgaHckas HWISHTHUYHOCTH (IIaTPUOTU3M, yBaxkeHHe K OteudecTBy, K
MPOLUIOMY U HACTOSIIIEMY MHOTOHAIIMOHAJIBHOTO Haponaa Poccuu, 4YyBCTBO OTBETCTBEHHOCTH U
nonra nepen Poaunol, unentudukanus ceds B KadyecTBe rpaxaaHuHa Poccuu, cyObeKTHBHas
3HAYUMOCTb MCIIOJIB30BAaHUS PYCCKOTO SI3bIKA U S3BIKOB HapoaoB Poccuu, oco3HaHMe U OLIYIIEHHE
JUYHOCTHOM  CONMPUYACTHOCTH CyAbOe poccuiickoro Hapona). Oco3HaHUE ITHHYECKOU
IIPUHAJUICKHOCTH, 3HAHUE HCTOPUM, SI3bIKAa, KYyJBTYpbl CBOEr0 HApoJa, CBOEro Kpas, OCHOB
KYJIbTYPHOTO Hacieaus HapoJ1oB Poccuu u yenoBeyecTBa (MACHTUYHOCTD YEJIOBEKA C POCCUNCKOMN
MHOTOHAIIMOHAJIBHOM  KYJIBTYPOH, CONPHYACTHOCTH WCTOPUM  HApPOJOB M  TOCYHapcCTB,
HaXOJMBIIMXCS Ha TEPPUTOPUM coBpeMeHHoW Poccum); uHTepuopuzanus T'yMaHUCTUYECKHX,
JIEMOKPATUYECKUX M TPAJAWLUOHHBIX LEHHOCTeH MHOTOHAIMOHAJIBLHOIO POCCUICKOr0 OOIIecTBa.
Oco3HaHHOE, YBO)XXUTEIBHOE M J00pOKETATeNIbHOE OTHOIIEHHWE K UCTOPHM, KYJIbType, PEIUTrHH,
TpaauLUsAM, SI3bIKaM, LICHHOCTSAM Hapo1oB Poccuu n HapoioB Mupa.

2. T'OTOBHOCTh M CIOCOOHOCTH OOYYAIOIMIMXCS K CAMOPA3BUTHIO M CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIIUU K OOYYEHHUIO U MO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAaHHOMY BBIOOPY U
MOCTPOCHUIO JalbHEWIe WHIUBUAYaIbHONU TpaeKTopuu oOpa3zoBaHUs Ha 0a3e OPHUEHTUPOBKU B
mMupe npodeccuil U nNpodecCHOHANBHBIX MPEANOYTEHHH, ¢ YUeTOM YCTOHYMBBIX MO3HABATEIbHBIX
UHTEPECOB.

3. Pa3BuToe MOpajgbHOE CO3HAHME U KOMIIETEHTHOCTh B PEIIEHUH MOPAIbHBIX MpoOiIeM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, OPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MOBEICHNUS,
OCO3HAaHHOT'O M OTBETCTBEHHOIO0 OTHOWICHHS K COOCTBEHHBIM IIOCTYIKaM (CHOCOOHOCTh K
HPABCTBEHHOMY CAaMOCOBEPLICHCTBOBAHUIO; BEPOTEPIIUMOCTb, YBAaXXHUTEIbHOE OTHOIIEHHE K
PEJIMTHO3HBIM YyBCTBaM, B3IVISZIaM JIIOJIEH WM UX OTCYTCTBHUIO; 3HAHME OCHOBHBIX HOPM MOpaJlH,
HPABCTBEHHBIX, JYXOBHBIX HJEAJIOB, XPAaHMMBIX B KYJIbTYpPHBIX Tpagulusx HaponoB Poccuu,
TOTOBHOCTb Ha MX OCHOBE K CO3HATEIbHOMY CaMOOIPAaHMYEHHMIO B IIOCTYIKaxX, IOBEICHHH,
PacCTOUMUTEITLHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTh TMPECTABICHUNA 00 OCHOBaX CBETCKOM
ATHUKH, KYJIbTYphl TPAIUIMOHHBIX PEIUTHH, UX POJU B Pa3BUTHU KYIbTYphl U uctopuu Poccuu n
YeJI0BEYEeCTBA, B CTAHOBJIEHMM TI'PA)XIaHCKOrO OO0IIEeCTBa M POCCUHUCKON TOCYAapCTBEHHOCTH;
NOHMMaHHUE 3HAYEHUS! HPABCTBEHHOCTH, BEPHl M PEIIUTUU B JKU3HU UYEIOBEKAa, CEMbH U OOIIECTBA).
CdopMupoBaHHOCTH OTBETCTBEHHOI'O OTHOLIEHUS K YUCHUIO; YBAKUTEIBHOIO OTHOLICHUS K TPYAY,
HaJIMYME OIbITa Y4YacTHUs B COLMAIBHO 3HaUYUMOM Tpyae. OCO3HaHME 3HAUEHUS CEMbU B KU3HU



4yeJoBeKa M OOIIecTBa, MPHUHATHE LEHHOCTH CEeMEWHOW >KM3HM, YBOKUTEIbHOE U 3a00TIMBOE
OTHOIICHHE K YIEHaM CBOEH CEMbH.

4. CchopMupOBaHHOCTH LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAayKH U OOLIECTBEHHOW MPAKTUKU, YUUTHIBAIOIIETO COLIMAIBHOE, KYJIbTYpPHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOTI'0 MHpa.

5. Oco3HaHHOE, YBRXXUTEIBHOE U J00pOKeIaTeIbHOe OTHOIICHHUE K APYroMy YE€IOBEKY, €ro
MHEHHUIO, MHUPOBO33PEHHUIO, KYJIbTYpE, SI3bIKy, BEpE, I'Pa)XIaHCKOW Mo3uuuu. ['0TOBHOCTH U
CIIOCOOHOCTh BECTH JAMAJOr C APYTMMH JIIOABMH W JIOCTHTaTh B HEM B3aWMOIOHHUMAaHUS
(unenTUUKaNUs ceOsl KaK MOJHOMPABHOTO CyOBEKTa OOIICHHS, TOTOBHOCTh K KOHCTPYHPOBAHHIO
o0Opa3a mapTHepa MO JHaJIOTy, TOTOBHOCTh K KOHCTPYHPOBAHUIO 00pa3a JOMYyCTHMBIX CIIOCOOOB
JMaJiora, TOTOBHOCTh K KOHCTPYMPOBAHMIO IIpoliecca Juajora Kak KOHBEHIIMOHHWPOBAHUS
HUHTEPECOB, MPOLIETYP, TOTOBHOCTh U CIIOCOOHOCTH K BEJCHHUIO IIEPErOBOPOB).

6. OCBOEHHOCTH COIMATIBHBIX HOPM, MTPABUJI MIOBEICHUS, POJIeH U GOPM COLMATBHOMN KU3HU
B IpyNnax M cooOmecTBax. YdacTue B HIKOJbHOM CaMOYIIPaBICHUH U OOLIECTBEHHON KH3HU B
npezenax BO3PACTHBIX KOMIETEHIUH C y4ETOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX U
SKOHOMHMUYECKUX 0COOEHHOCTEH ((hopMHUpOBaHKE TOTOBHOCTU K YYaCTHIO B MPOIIECCE YIOPSII0UESHHUS
COLMAIBHBIX CBSI3€H M OTHOIIEHHIA, B KOTOPbIE BKIIFOYCHBI U KOTOPBIE (JOPMUPYIOT CAMHU y4aIllueCs;
BKIIIOUEHHOCTh B HEMOCPEJICTBEHHOE TPa)XJIaHCKOE YydacThe, TOTOBHOCTh YYacTBOBaTh B
KU3ZHEJEATEIIbHOCTH [IOJIPOCTKOBOIO OOIIIECTBEHHOTO 00BbEIMHEHNS, IPOJYKTHBHO
B3aMMOJICHCTBYIOIIETO C COLUATBHON CPEOM U COLIMATbHBIMUA HHCTUTYTaMU; UACHTUDUKALHS ceOst
B KadyecTBE CyOBEKTa CONMAIBbHBIX MpPeoOpa3oBaHWi, OCBOCHHUE KOMIIETEHTHOCTEH B cdepe
OpPraHU3aTOPCKOM AESITeTbHOCTH; HMHTEPHOPHU3AIUS ILIEHHOCTEH CO3HMIATENIbHOTO OTHOLICHHS K
OKpYXKarolllel AeHCTBUTEIbHOCTH, LIEHHOCTEW COLMAIbHOIO TBOPUYECTBA, IEHHOCTH MPOAYKTUBHOMN
OpraHU3al[iil COBMECTHOM NESATENbHOCTH, CaMOpealn3alii B TPYIIE U OpraHu3aluu, IEHHOCTU
«Ipyroro» Kak paBHONPABHOTO  TMapTHEpa, (OPMHpPOBAaHHWE  KOMIIETCHIMH  aHajm3a,
MPOSKTUPOBAHUS,  OpPraHM3AIlMM  JEATEJBHOCTH,  pe(IeKCMM  W3MEHEHUH,  crmocoOoB
B3aMMOBBITOIHOTO ~ COTPYIHHUYECTBA, CIIOCOOOB  peanu3almud  COOCTBEHHOTO  JIUAEPCKOTO
MOTEHIMANA).

7.  CdopMHUpPOBAaHHOCTh IIEHHOCTH 3JI0POBOIO W  Oe3omacHOro oOpasza  IKU3HH;
UHTEpUOpU3alMs TpaBUJI HWHAWBUAYAIILHOTO M KOJUIEKTUBHOTO O€30MacHOrO TIOBEIECHUS B
Ype3BBIUANHBIX CHTYalUAX, YTPOXKAIOIIUX JKU3HU W 3[0POBBIO JIIOJEH, MpaBHUJ TIOBEICHUS Ha
TPAaHCIOPTE U HA AOPOTax.

8. Pa3BUTOCTh ASCTETMUYECKOTO CO3HAHUS 4Yepe3 OCBOCHHME XYJI0’)KECTBEHHOI'O Hacienus
Hapos10B Poccun u Mupa, yBakeHHe K UCTOPUHU KYJIbTYpbl cBoero OredecTna.

9. CdopMHPOBAaHHOCTb  OCHOB  JKOJIOTMUECKOM  KYyJIbTYphl, = COOTBETCTBYIOIIEH
COBPEMEHHOMY  YPOBHIO  3KOJOIMYECKOIO  MBIIIJICHHUS, HaJU4ue OIbITa  JKOJIOTHYECKU
OPUEHTHPOBAHHON pPEPIECKCUBHO-OIEHOYHOW M TMPAKTUYECKON JEATEIHPHOCTH B IKU3HEHHBIX
CUTyalusx (TOTOBHOCTb K MCCJIEIOBAHUIO MPUPOJBI, K 3aHATHIM CEIbCKOXO035HCTBEHHBIM TPYIOM,
K XYIOKECTBEHHO-ICTETHYECKOMY OTPAKEHHIO MPHPOJBI, K 3aHATUSAM TYpHU3MOM, B TOM YHCIIE
AKOTYPU3MOM, K OCYLIECTBIIEHUIO IPUPOAOOXPAHHON AESITEIBHOCTH).

MeTtanpeaMeTHBIX Pe3yJbTaTOB:

MertanpeameTHble Pe3yNbTaThl, BKIIOYAIOT OCBOCHHBIE OOYYAIOIIMMUCS MEKIIPEIMETHBIE
NOHATUS M  YHHUBEpCAJbHbIE  YyueOHBbIE  JEHUCTBUS  (PEryJsTHBHbIE, IO3HABATEJbHBIE,

KOMMYHHUKaTHBHBIE).

Me:xnpeavMerHble NOHATHS

YcnoBueM hopMHUpOBaHUS MEKIIPEAMETHBIX MOHITHUM, HAIPUMEp TaKUX Kak cuctema, Qaxr,
3aKOHOMEPHOCTb, (DEHOMEH, aHajau3, CHHTE3 SBISETCS OBJIAJCHHE OOYUYaIOIIMMHUCS OCHOBAMHM
YUTATEIbCKOM KOMIIETEHILIUH, NPUOOpeTeHHe HAaBBIKOB paboThl ¢ uHGpOpManuen, ydacTue B
NPOEKTHOHN JedaTelnbHOCTH. B OoCHOBHOI mIkosie OyzaeT mpojospkeHa padora mo (GOpMHPOBAHUIO U
pPa3BUTHIO OCHOB YHTaTelbCKON KommereHnuu. OOydaromuecs OBIAACIOT YTEHHEM Kak
CPEICTBOM OCYIIECTBJICHHS CBOMX JalbHEHIINX IUIAHOB: MPOAOIDKEHHS OOpa3oBaHUS U
caM000pa3oBaHus, OCO3HAHHOTO IUIAHUPOBAHUSI CBOETO AaKTYaJIbHOI'O W MEPCIEKTHBHOIO Kpyra
YTEHUs, B TOM 4YHCIE JOCYrOBOIO, MOATOTOBKM K TPYJOBOW M COLMAIBHON AESITEIBHOCTH. Y
BBIIYCKHUKOB OyneT cdopmupoBaHa MOTPEOHOCTh B CHCTEMAaTHYECKOM UYTEHHUU KakK CpPEJICTBE
MO3HAHUS MUpPA U ce0s1 B 3TOM MHpE, TapMOHM3AIMK OTHOIICHUH YeJIoBeKa U O0IEeCTBa, CO3AaHUN
o0Opaza «moTpeOHOTO OYTyIIEeTO.



[Ipy w3ydyeHMH XHMMUU OOYyYaroOIIMECs YCOBEPUICHCTBYIOT INPHOOPETEHHBIE HA IEPBOM
YpOBHE HaBBLIKH PadoThl ¢ nHpopmanueid u nmomoiaHAT ux. OHU cMOryT paboTaTh C TEKCTaMH,
npeoOpa3oBbIBaTh U HHTEPIIPETUPOBATH COAEPIKAIILYIOCS B HUX UH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMAaTH3UpPOBaTh, CONOCTABIATh, AHAJIM3UPOBATh, 00O0OINATP M HHTEPIPETHUPOBATH
UH(POPMALINIO, COAECPIKATYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIICJIATH [VIaBHYIO U M30BITOUHYIO MH(OPMAIMIO, BBIIOIHATH CMBICIIOBOE CBEPTHIBAHUE
BBIJICIIEHHBIX (DAKTOB, MBICIICH; MPEACTaBIAT, HHPOPMALIUIO B CXKATOW CIOBECHOH (opme (B BUaE
IJIaHa WJIM T€3UCOB) M B HATJISTHO-CUMBOJIMUECKOM (Gopme (B Bume Tabiuil, rpauIeCKUX CXeM H
JiarpaMm, KapT MOHATHIA — KOHLENTYaJIbHBIX TUarpaMM, OMOPHBIX KOHCIIEKTOB);

* 3aII0JIHATh U JOIOJIHATH TaOIMIIbI, CXEMBI, IUArPaMMBbI, TEKCTHI.

B xozme m3ydyeHuss XuMuu oOydaronivecs MpUOOPETYT ONBIT MPOEKTHOH AeATeTbHOCTH
KaKk o0co0oi ¢opMbl y4eOHOH pabOTHI, CIOCOOCTBYIOMICH BOCHHUTAHUIO CAMOCTOSTEIBLHOCTH,
WHHUIMATUBHOCTH, OTBETCTBEHHOCTH, TIIOBBIIICHUIO MOTHUBAalMU H 3(PPEeKTUBHOCTH Yy4eOHOMH
JESITEeIbHOCTH; B XOJ€ pealu3allMd HCXOAHOTO 3aMbICiia Ha IPAKTUYECKOM YPOBHE OBJIAJCIOT
YMEHHUEM BBIOMpATh aJIeKBaTHBIE CTOSIIEH 3a7aue CPEeICTBA, IPUHUMATh PELICHHUs, B TOM YHCIIE U B
CUTyalMsax HeomnpenenéHHocTH. OHM MOIydaT BO3MOXKHOCTh Pa3BUTh CHOCOOHOCTh K pa3paboTKe
HECKOJIbKMX BapHAHTOB PEIICHHM, K TIONCKY HECTAHIAPTHBIX PEIICHUN, TOUCKY M OCYILECTBICHUIO
Haun0oJiee MPUEMIIEMOT0 PeILeHHSL.

[lepeyeHp KITIOUEBBIX MEXKIPEAMETHBIX MOHATHH OmpenensieTcss B XoAe pa3paboTKu
OCHOBHOM 00pa3oBaTeibHOI IpOrpaMMbl OCHOBHOTO o00IIero obOpa3zoBaHMs 0Opa30BaTebHON
OpraHu3aliy B 3aBHCUMOCTH OT MaTE€pPHaIbHO-TEXHHUECKOTO OCHAIIEHHS, KaJPOBOTO MOTEHIIHAIA,
UCIIOJIb3YEMbIX METOJIOB pabOThl U 00Pa30BaTEIbHBIX TEXHOJIOTHII.

B coorBerctBun ®@I'OC OOO BblAENAIOTCS TpU TPYIIBl YHUBEPCAIbHBIX YYEOHBIX
NeMCTBUI: peryisiTUBHbIEC, 103HABATEIbHbIC, KOMMYHUKATHBHBIE.

PeryasituBubie YY /|

1. VYMeHue caMOCTOSATENIBHO OIpPENENATh LEeNU OOyueHHs, CTaBUTh U (HOpMyIMpoBaTh
HOBBIC 3371a4l B yueOe M IO3HaBaTENbHOW JIESTEIbHOCTH, PAa3BUBAaTh MOTHUBBI M MHTEPECHI CBOCH
IIO3HABATENBHOM JesTeabHOCTH. OOyUaromunics CMOXKET:

® aHANM3MPOBATH CYNIECTBYIOIIME W  IUIAHUPOBATh Oyayme  oOpa3oBaTelbHBIC
pe3yabTaTHI,

® JIeHTU(PUIUPOBATH COOCTBEHHBIE TPOOJIEMBI M ONPEAEIATH ITIaBHYIO IPOOIIeMy;

® BBIJBUraTh BEPCHM pELICHUs NpoOieMbl, (GOpMYIMpPOBATh THUIIOTE3bI, MPEIBOCXHUILATH
KOHEYHBII pe3ybTar;

® CTaBUTh LENb JIEATEIIFHOCTH HAa OCHOBE OIPENEICHHON MpPOOJIeMBl M CYNIECTBYIOIINX
BO3MOXKHOCTEH;

e (QopmymupoBaTh y4eOHBIE 3aJaud KaK IIard JOCTIDKEHHs IIOCTAaBJICHHON IIeJH
NesITeTbHOCTH;

e 00OCHOBBIBATH 11€JE€BbIE OPUEHTUPHI U IPUOPUTETHI CCHUIKAMU Ha IIEHHOCTH, yKa3bIBas U
000CHOBBIBas JIOTHYECKYIO IIOCIIE0BATEIBHOCTD I11aroB.

2. YMeHHe CaMOCTOSTENFHO IIAHWPOBATh IIYTH JOCTH)KGHHUS IIeNiei, B TOM dHCIe
IbTEpPHATUBHBIE, OCO3HAHHO BHIOMpaTh HanOosee HPPEKTHUBHBIE CIIOCOOBI pelIeHUs Y4eOHBIX U
MO3HABATENbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

® OmpenensiTh He0OXOAUMBbIE JecTBUE(s]) B COOTBETCTBUM C y4yeOHOM M MO3HaBaTeNbHOM
3aaueil ¥ COCTaBIATh AJITOPUTM UX BBIITOJIHEHHS,

e 00OCHOBBIBaTh M OCYILECTBJIATH BBIOOp Hambosee 3()PEeKTUBHBIX CIHOCOOOB pelIeHUs
y4eOHBIX U IMO3HABATEIBHBIX 3371ad;

® OIpeNeNsaTh/HaX0IuTh, B TOM 4YHCIE W3 MPEUIOKEHHBIX BapUAHTOB, YCIOBHUS I
BBINOJIHEHUS YUeOHOI U O3HaBaTeIbHOM 3a/1auu;

® BBICTpaWBaTh >KM3HCHHBIC IUIAHBI HAa KPAaTKOCPOYHOE Oyaymiee (3asBIisTH IEJIEBEIC
OpPUEHTHUPBI, CTABUTH AJICKBaTHbIE MM 33/1a4M M IpeJiarath JeHcTBUS, yKa3blBas U 0OOCHOBBIBAsS
JIOTHYECKYIO TTOCIIEIOBATEIHHOCTD IIaroB);

e BBHIOMpATh U3 MPEAJIOKEHHBIX BAPHAHTOB U CAMOCTOATEIBHO HCKATh CPEICTBA/pECypChl
JUISL PEUICHUs 3aa4H/TOCTHKECHUS 1IeITH;

® COCTaBIATh IUIAH pEIIeHUS MpoOJeMbl  (BBINOJIHEHUS IPOEKTa, MPOBEICHHS
WCCIICIOBAHMS);



® OmpenensiTh NOTEHIMAIbHbIC 3aTPYJHEHUS MPH pEIICHUH Y4eOHOW W TMO3HABATEIbHOM
3a/1a4i U HaXOJUTh CPEACTBA JUIsSl UX YCTPaHEHMUS,

® OMUCHIBATH CBOM OMBIT, 0OPMIISIS €0 AJIS Mepeladul APYTUM JIIOASIM B BUJE TEXHOJIOTUN
pelIeHNs IPAKTUUECKUX 3a7a4 ONpEAEIeHHOrO KJlacca;

® IUIAHUPOBATb U  KOPPEKTHUPOBAaTh CBOIO  HHAMBUAYAJIbHYIO  00pa3oBaTEIbHYIO
TPACKTOPHIO.

3. YMeHHe COOTHOCUTH CBOM JCUCTBHS C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JIeATENbHOCTH B Ipollecce JAOCTHXKEHUS pe3ybTaTa, OMNPEAeNiTh CIOCOObI
JeMCTBUI B paMKax MpPEAJIOKCHHBIX YCIOBUH M TpeOOBaHUI, KOPPEKTHPOBATH CBOM JICHCTBHS B
COOTBETCTBUU C U3MEHSIONIEHCS cuTyarueil. OO0yJaronuics CMOXKET:

® OIpeAensiTh COBMECTHO C II€JaroroM M CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX
pe3yIbTaTOB U KPUTEPHU OLIEHKU CBOEH Y4eOHOH IeATebHOCTH;

® CHCTEMAaTHU3HpPOBaTh (B TOM 4YHCIE BBIOMPATH MPUOPHUTETHBIC) KPUTEPUU IIAHUPYEMBIX
pEe3yJIbTaTOB U OILICHKU CBOEH JESITeNbHOCTH;

e oTOMpaTb MWHCTPYMEHTHI JUIS OIICHWBAaHHUS CBOCW JEATENbHOCTH, OCYIIECTBISTDH
CaMOKOHTPOJIb CBOCH JESITETLHOCTH B PAMKAaX MPEJIOKEHHBIX YCIOBUH U TPEOOBAHMIA;

® OILICHUBATH CBOIO JIEATEIbHOCTh, APTYMEHTUPYS MPUYHUHBI JOCTHUKECHUS WU OTCYTCTBHS
IUTAHUPYEMOTO pe3yibTaTa;

® HAXOAWTh JIOCTAaTOYHBIE CpPEJICTBA JUIs  BBINOJIHEHUS Y4eOHBIX JEHCTBUH B
U3MEHSIOMICHCS] CUTYalluy W/ TIPH OTCYTCTBUH IJIAHUPYEMOTO PE3YIIbTaTa,

e paboTas Mo CBOEMY ILJIaHy, BHOCUTh KOPPEKTUBHI B TEKYIIYIO JEATEIbHOCTh HA OCHOBE
aHaIM3a  M3MEHEHMM  cuUTyauMu JUIsl  MOJY4YEHHMs]  3aIUIAHUPOBAHHBIX  XapaKTEPUCTHK
MPOJYKTa/pe3ynbTara;

® YCTAaHABIMBaThb CBSI3b MEXIy IIOJYYEHHBIMM XapaKTEPUCTHUKaMH IMpOJAyKTa U
XapaKTEepUCTUKAMHU IIpolecca JAESITEIbHOCTH M 10 3aBEpLUCHUM JAESITEIbHOCTU Ipeaararb
M3MEHEHHE XapaKTEePUCTUK Mpoliecca s MOTyYeHUS YIyUIIeHHbIX XapaKTePUCTUK MPOIYKTa;

® CBEpsSITb CBOM JIEHCTBUS C LEIbI0 U, NP HEOOXOJUMOCTH, HUCIPABIATH OIIMOKU
CaMOCTOSITENIbHO.

4. VYMeHHe OLIEHUBaTh IPABUIBHOCTH BBHIMOJIHEHUS Y4eOHOM 3ajaud, COOCTBEHHbBIE
BO3MOKHOCTH €¢ pemieHns. O0ydarommiicss CMOXKET:

® OIpeneNsiTh KPUTEPUHU MPaBUIIHOCTH (KOPPEKTHOCTH) BBIITOJHEHHSI yueOHOH 3a/1a4H;

® aHaJIM3UPOBATh U OOOCHOBHIBATh MPUMEHEHHE COOTBETCTBYIOIEIO HHCTPYMEHTApUs IS
BBITIOJIHEHUS! yUeOHOM 3a/1auu;

e CcBOOOJHO MMOJIb30BAaThCs BHIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKH UM CaMOOLIEHKH, UCXOJs
U3 LEIU U UMEIOUINXCS CPEJICTB, pa3inyasi pe3ysbTar U CrocoObl 1eHCTBUM;

® OIEHMBATh MPOAYKT CBOEH JEATENbHOCTH 110 3aJaHHBIM W/WIM CaMOCTOSITENBEHO
OIpe/ieIEHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIEJIBIO €S TEIILHOCTH;

e 00O0CHOBBIBaTh JOCTH)KHMOCTB II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKU CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

e (uUKCUpPOBATh U AaHAIU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Bmagenme ocHOBaMHM  CaMOKOHTpPOJS, CaMOOLIEHKH, MPHUHSATHS  pelIeHUd U
OCYILIECTBIICHHS] OCO3HAaHHOTO BBIOOpa B yueOHOI 1 mo3HaBaTesIbHOM. OOyUaromuiics CMOXET:

e HaOIIOJaTh U aHAIU3UPOBATH COOCTBEHHYIO YU€OHYIO U MO3HABATEJIbHYIO JEATEIbHOCTD
U 1eATEIbHOCTD APYTUX 00yJaromuxcs B IPOIECce B3aUMOIIPOBEPKH;

® COOTHOCHUTH pealibHble U IJIAHHUPYEMbIE pe3yJbTaThl HHAUBHUYaIbHON 00pa30BaTeIbHON
JEATENBHOCTH U JENIaTh BBIBOBL;

® [IPUHMUMATH pelIeHUE B y4eOHOM CUTyallu U HECTH 3a HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENIbHO OIpPEAENsATh MPUYMHBI CBOETO YyClexa WM HeycneXxa U HaxoJUTh
CHOCOOBI BBIXOJIa U3 CUTYAI[MH HEyCIeXa;

® DPETPOCIEKTUBHO ONPENENATh, KaKue AEUCTBUSA IO PEUIeHHI0 y4yeOHOW 3alauu WIu
mapamMeTpbpl 3THX JICMCTBUH TMPUBEIM K TIOJYYCHHIO HMMEIOIIETOCS TMPOAYKTa ydeOHOM
JESITENIbHOCTH;

® JIEMOHCTPUPOBATh TMPHUEMBI PETYIALUUA MCUXO(U3HOIOTHUECKUX/ HAMOLMOHAIBHBIX
COCTOSIHMH JIJ1s1 OCTIOKEeHUsI 3P dekTa ycrokoeHus (ycTpaHEeHUs SMOITMOHAIIBHOM HAMPSHYKEHHOCTH ),
apdexTa BoccTaHOBICHUs (OcnalbieHuss TpPOSBICHUNA yToMileHus), 3(dexra axTHUBU3ALMU



(TTOBBIIIIEHUST ICUXO(U3UOIOTHUECKON PEaKTUBHOCTH).

ITo3naBaTtenbHbie YY /[

6. VYMeHue ompenenaTh TMOHATHS, CO3/JaBaTh OOOOIIECHMS, YCTaHABIMBATh aHAJIOTHH,
KJIacCU(UIIUPOBaTh, CaMOCTOATENIBHO BHIOMPATh OCHOBAHHMS M KPUTEPUU JUIA KIACCHU(HUKAINH,
yCTaHaBIMBaTh  NPUYMHHO-CICACTBEHHbIE  CBA3H, CTPOUTHb  JIOTUYECKOE  pacCyKIeHHeE,
YMO3aKJIl04eHne (MHAYKTUBHOE, NEAYKTUBHOE, IO aHAJOTMM) M JeNaTh BBIBOJBL. OOydaronmiics
CMOXKET:

e 10AOUpPATH CIOBA, COMOAYMHEHHBIE KIIFOYEBOMY CIIOBY, ONPEACISIONINE €r0 IPU3HAKU U
CBOMCTBA;

e BbHICTpaMBaTh JIOTUYECKYIO IIETMOYKY, COCTOSAIIYI0 M3  KJIOYEBOro CJoBa U
COIOJAYMHEHHBIX €MY CJIOB;

® BBHIICIATH OOUTUI MPHU3HAK JIBYX WJIM HECKOJBKUX MPEIMETOB WIIH SBJICHHA M OOBSICHATH
UX CXOJICTBO;

e OOBEAMHSATH NMPEAMETHI U SBJICHUS B TPYIIIBI IO OMPEICIICHHBIM IIPU3HAKAM, CPAaBHUBATD,
KJIACCHU(UITUPOBATH M 00001IaTh (DaKTHI U SIBIICHUS;

® BBIIEIATH SIBICHUE U3 OOIIETO psAsla APYTUX SIBICHUN;

® OMpeAensaTh 00CTOSATENbCTBA, KOTOPBIE MPEAIIECTBOBAIM BOZHUKHOBEHHUIO CBSI3U MEXKIY
SBIICHUSIMU, U3 STHUX OOCTOSITENILCTB BBIACIATH OMPEIENAIOIINEe, CHOCOOHBIE OBITh MPUYUHON
JAHHOTO SIBJICHUS, BBISIBIIATH IPUYUHBI U CIICJICTBUS SIBJICHHIA,

® CTPOHUTH pacCyXJIEHUE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHHUSIM U OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH pacCyKICHHE Ha OCHOBE CPaBHEHHUS MPEJAMETOB U SBICHHUMN, BBIIACISIS IPU 3TOM
oO11e NpU3HaKy;

® y3jarath IMOJIyYEHHYIO HWHGOpPMAIMIO, UHTEPIPETHPYS €€ B KOHTEKCTE periaemMoin
3a/a4u;

® CaMOCTOSITENILHO YKa3bIBaTh Ha MH(OpPMAINIO, HYKJIAIOLIYIOCS B MPOBEPKE, MpeniaraTh
U TIPUMEHATH CII0CO0 MPOBEPKU JOCTOBEPHOCTH MH(OPMAIIHH;

e BepOATM30BaTh YMOIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HETO HCTOYHHKOM;

e OOBSCHATH SIBJICHUS, TMPOIECCHI, CBSA3M W OTHOIICHHS, BBIABISEMBIE B XOJIE
MO3HABATEJIbHON M MCCIIEAO0BATENbCKON NeATENbHOCTH (MPUBOAUTH OOBSICHEHHWE C U3MEHEHUEM
bopMBI TIpECTaBICHUS; OOBICHITH, NETATU3UPYS WIH 0000I1ast; OOBSICHATh C 3aJaHHOW TOYKH
3peHus);

® BBLIIBIISITH M HAa3bIBATh MIPUUMHBI COOBITHS, SIBICHHS, B TOM YHCIIe BO3MOXKHbIE / Hanbouee
BEPOSATHBIE TPHUYMUHBI, BO3MOXXHBIE TOCIEACTBUS 3aJaHHOW TMPUYHMHBI, CAMOCTOSTEIHHO
OCYIIECTBIISISI IPUIMHHO-CIICICTBEHHBINA aHATN3;

e JenaTh BHIBOJ HAa OCHOBE KPUTHUECKOTO aHAJIM3a PA3HBIX TOUEK 3PEHHUS, MOJATBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTallel WM CaMOCTOSTENBHO OTy4YeHHBIMU JAHHBIMHU.

7. YMeHHe co3JaBaTh, MPUMEHSITH W TPeOOpPA30BBIBATH 3HAKA W CHMBOJIBI, MOJCIH W
CXEMBI JIJIsl pelieHus Y4eOHbBIX U TT03HaBaTeNbHBIX 3a7a4. OOyJaromuiics CMOXKET:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM IIPEIMET /WM SBJICHHE;

® OMpeAeNsATh JIOTHYECKHE CBS3M MEXIy MpeIMeTaMu W/WIH SBICHUSMH, 0003HAYaTh
JaHHBIE JIOTHUECKHE CBS3H C MTOMOIIBIO 3HAKOB B CXEME;

® C03/1aBaTh a0CTPAKTHBIN UM pealbHbIN 00pa3 MpeaMeTa u/uiH SBICHUS;

® CTPOWTH MOJIETB/CXEMY Ha OCHOBE YCIIOBUH 3a/1aud U/WJIU CIIOCO0a €€ PeleHus;

e co3maBaTh BepOanbHBIC, BEIICCTBEHHbIE W WH(MOPMAIMOHHBIE MOJEIH C BBIICIICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa I ONpeleNieHHs] Ccrmocoda pemieHus 3agadd B
COOTBETCTBUU C CUTYyaIIUEH;

e TpeoOpa3oBBIBATH MOJENIN C IIENBI0 BBISIBICHHUS OOIIMX 3aKOHOB, OMPEACIISIONINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

® TIEPEBOANTH CIOXKHYIO MO COCTaBY (MHOTOACIIEKTHYIO) MH(QOpPMAIHIO U3 TpadUyecKoro
Wi (popMaTM30BaHHOTO (CUMBOJIBHOTO) MPEACTABICHUSI B TEKCTOBOE, H HA000POT;

® CTPOHUTH CXEMY, aIrOPUTM ACHCTBHS, UCIPABISATH WM BOCCTAHABIMBATh HEU3BECTHBIN
paHee aJrOpUTM Ha OCHOBE MMEIOIIETOCs 3HAHUS 00 00beKTe, K KOTOPOMY IPUMEHSIETCS aITOPUTM;

® CTpPOMTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;



® aHAJIM3UPOBATH/PE(PIECKCUPOBATh OIBIT Pa3pabOTKU M pealnu3aluu y4eOHOTO IMpPOEKTa,
UCCIIEIOBaHUs  (TEOPETHYECKOr0, ASMIIMPUYECKOr0) Ha OCHOBE IMPEIJIOKEHHOW MpoOiIeMHON
CUTYallUH{, IIOCTABJICHHOHN L€ /WM 33JaHHBIX KPUTEPUEB OLEHKHU NPOJYKTa/pe3ynbTaTa.

8. CwmpicnoBoe ureHne. OOyJaromuiics CMOXKET:

® HAXOOUTh B Tekcre TpeOyeMyro HHGpopMalMi0 (B COOTBETCTBUM C ILEISIMH CBOEH
JIeSATEIbHOCTH);

® OpHUEHTUPOBAThCA B COJCPKAHUU TEKCTa, IMOHUMAThb LIEJIOCTHBI CMBICI TEKCTa,
CTPYKTYPHUPOBATh TEKCT;

® YCTAaHaBIMBAThb B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHUH, IPOIIECCOB;

® pPE3IOMUPOBATH INIABHYIO UJIEI0 TEKCTA;

e 1IpeoOpazoBbIBaTh TEKCT, IIEPEBOAS» €r0 B JAPYTyI0 MOJAIBHOCTb, UHTEPIPETUPOBATH
TEKCT  (XyOOXXECTBEHHBIW W  HEXYHOXKECTBEHHbI —  y4eOHbBIH, Hay4YHO-TIOMYJISPHBIH,
uHOPMaIMOHHBIH, TeKCT non-fiction);

® KPUTUYECKU OLIEHUBAThH COACpkKaHUE U (PopMy TEeKCTa.

9. ®opmupoBaHHE W PAa3BUTHE SKOJIOTMYECKOTO MBILIUICHUS, YMEHHE NMPUMEHSATH €r0 B
[I03HABATEJILHOM, KOMMYHMKATUBHOM, COLMAIBHON MPaKTHKE U NMPO(EecCHOHAIBHOW OpPHEHTAIUH.
OO0y4aroIMIiCs CMOXKET:

® OIpEeaeATh CBOE OTHOUICHUE K IIPUPOIHOM cpee;

® aHAJIM3UPOBATh BIUSHHE OSKOJIOTMYECKMX (DAKTOpPOB Ha cpely OOMTAaHUS IKUBBIX
OpraHU3MOB;

® [POBOAMTH NPUUMHHBIA U BEPOATHOCTHBINA aHAJIM3 SKOJIOTNYECKUX CUTYallUi;

® [IPOTHO3MPOBATH M3MEHEHHUs CHUTyallMM IpU CMEHEe [JeHcTBHUA OJHOro (akropa Ha
neiictBue Ipyroro Gpaxkropa;

® pACHPOCTPaHSITh SKOJOTMYECKME 3HAHMS U Yy4acTBOBATh B IPAKTUYECKUX Jejiax I10
3alIUTE OKPYKAIOLLIEH CpENbl;

® BBIpaXKaTh CBOE OTHOILEHHE K IPUPOJIE Yepe3 PUCYHKU, COUMHEHMS, MOJIENIH, IPOEKTHBIE
paboTHI.

10. Pa3zButue MOTHBalLMU K OBJIAJICHUIO KYJIbTYPOH aKTUBHOT'O HCIIOJIb30BAHHUS CIOBapeu u
JPYTUX MOUCKOBBIX cucTeM. OOydarouuiics CMOXKET:

e OIpeaensaTh He0OXOAUMbIE KII0UYEBbIE TTIOUCKOBBIE CJIOBA U 3alPOCHI;

® OCYILECTBIATh B3aUMOJEWUCTBHE C DBJIEKTPOHHBIMH TIOMCKOBBIMH CHUCTEMaMH,
CIIOBapsIMH;

e (GopMUPOBATh MHOXECTBEHHYIO BBIOOPDKY W3 IOMCKOBBIX HCTOYHUKOB JIS
00BEKTUBU3AIIMY PE3YJIBTATOB ITOUCKA;

® COOTHOCHUTH IIOJyYEHHBIE PE3YJIbTAThI IOUCKA CO CBOEH AESTEIBHOCTHIO.

Kommynukarususbie YY ]|

11.  YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTD C
yUUTENEeM M CBEpCTHMKaMM; paboTaTh MHAMBHUIYaIbHO U B IpYIIe: HAXOAUThH OOIlee pelieHue U
pa3pemiaTh KOH(IUKTHI HA OCHOBE COTJIACOBaHMS MO3UIMUI U ydyeTa MHTEpPecOB; GOpMYyIHUPOBATH,
apryMeHTHPOBATh M OTCTauBaTh cBOe MHeHHE. OOyUaroMicss CMOXKET:

— ONpeneNsITh BO3MOXHBIE POJIM B COBMECTHOMN JESITENbHOCTH;

— WrpaTth ONPEIENIEHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;

— MPUHUMATh MO3UINI0 cOOEeceTHIKA, TOHUMAs MO3ULIUIO APYroro, pa3indyaTrh B €ro peyu:
MHEHHE (TOUKY 3pEHHS), JOKA3aTEeIbCTBO (apPryMEHTHI), (PaKThl; THIIOTE3bI, AKCUOMBI, TEOPHUU;

— ompenensaTb CBOM JEHCTBHS M JEHCTBUS MapTHEpa, KOTOpPbIE CIIOCOOCTBOBAIM HIIU
MPENSITCTBOBAIM MPOTYKTUBHOM KOMMYHHUKAIUH;

— CTpOMTH TIO3UTHBHbIE OTHOUIEHHWS B TIpolecce Yy4yeOHOW M  IO3HaBaTeIbHOM
JESTEIILHOCTH;

— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTAaWBATh CBOIO TOYKY 3pEHUS, B JUCKYCCHU YMETb
BBIIBUTaTh  KOHTPAapryMeHThI, Iepedpa3supoBaTh CBOIO MbICIb (BJaJieHUE MEXaHHW3MOM
SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKM OTHOCUTBbCA K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IIPU3HABaTh
OmMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— Tpeylarath albTepHATHBHOE PElICHHE B KOH(JIMKTHON CUTYallUH;



— BBIIENATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUH;

— JIOTOBapMBaThCS O TMpaBWJIaX W BOMpocax Juid OOCYXKIEHHS B COOTBETCTBHU C
MTOCTaBJICHHOM TIepe]] TPyIIoN 3a1a4eil;

— OpraHM30BBIBaTH Y4eOHOE B3aMMOACWCTBUME B Tpymie (OmpeaeisTh oOIue LeiH,
pacnpenensiTh pojiu, JOroBapuBaThCs APYT € APYroM U T. 11.);

— YCTpaHATh B paMKax Juajora pa3pblBbl B KOMMYHUKAallUM, OOYCIIOBJIEHHbIE
HETMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI cOOECeTHNKA 3a7jauu, (GOpMBI WM COAEpKAHUS AUAJIOTA.

12. YmMeHue OCO3HAHHO HCIOJB30BATH PEUYEBHIE CPEACTBA B COOTBETCTBHM C 3aJayei
KOMMYHHKAIMM Ul BBIPQXKEHUS CBOUX UYBCTB, MBICIEH M MOTPEOHOCTEH IJIA IUIAHUPOBAHUS U
peryisiiuu CBOEH [IEATEIbHOCTH; BIIAJCHUE YCTHOW M INHCbMEHHOW pEYbl0, MOHOJIOIMYECKOMU
KOHTEKCTHOM peubto. O0yJaromunicst CMOKET:

® ONpenensiTh 3aJady KOMMYHUKAIlMM ¥ B COOTBETCTBHM C HEH OTOMpaTh peueBbIe
CPEICTBa;

e OTOMpaTh U UCIOJB30BAaTh PEUYEBHIE CPEACTBA B IPOLECCe KOMMYHMKALMU C APYTMMHU
JFOBMU (JIMAJIOT B Mape, B MaJIOW TpyIIe U T. 1.);

® TIPEJCTABIATh B YCTHOW WJIM NMHUCHBMEHHOH (hopMe pa3BEepHYTHI IUIaH COOCTBEHHOM
JeSITEIIbHOCTH;

e coOmOAaTh HOPMBI IMyONMYHOM peuyH, periaMeHT B MOHOJIOTe M JIUCKYCCUU B
COOTBETCTBUHM C KOMMYHUKAaTUBHOM 3a/1a4eii;

e BbICKa3bIBaThb U OOOCHOBHIBATH MHEHHUE (CY)KJEHHUE) U 3alpalIMBaTh MHEHUE MapTHEpPa B
paMKax Iuanora;

® [IPUHHUMATh PELIECHUE B XOJI€ JUAJIOTa U COIIaCOBBIBATH €r0 C COOECETHUKOM;

® C03/1aBaTh MMCbMEHHBIE «KIUIIUPOBAHHbBIE» U OPUTMHAIBHBIE TEKCTHI C UCIIOJIb30BAHUEM
HEOOXOUMBIX PEUYEBBIX CPECTB;

® 1CIIOJIb30BaTh BepOasibHbIE CpelcTBa (CpeAcTBa JIOTMUYECKOM CBS3M) Ul BBIJEICHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYIUICHUS;

® JCIOJb30BaTh HeBepOaIbHbIE CpeacTBa WIH HarJsHble MaTepuabl,
MOJIFOTOBJIEHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

® JIeNaTh OLIEHOYHBIHN BBIBOJ O JOCTHKEHUH 1€ KOMMYHHKAIIMKM HETIOCPEICTBEHHO 10CIIE
3aBepIlEeHNs] KOMMYHUKAaTUBHOI'O KOHTAKTa M1 00OCHOBBIBATH €TO0.

13.  @opmupoBaHMe © pa3BUTHE KOMIIETEHTHOCTH B 00JacTH  HCIIOJIB30BAHHUS
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHosoru (nanee — MKT). OGyuatomuiicss cMOXeT:

e [IeJICHAIIPABIIEHHO MCKaThb U MCIOJb30BaTh MH(POPMAIIMOHHBIE PECYPChl, HEOOXOAUMbIE
JUIS peleHns: y4eOHBIX M MPAaKTUYEeCKHX 3aa4 ¢ noMolsko cpeacts UKT;

e BbpIOMpaTh, CTPOUTHh W HCIOJB30BaTh aJEKBAaTHYIO HH(POPMALMOHHYIO MOJEIb s
nepesaud CBOMX MBICJIEH CpelCTBaMU €CTECTBEHHBIX M (POPMAIBbHBIX A3BIKOB B COOTBETCTBUHU C
YCIOBUSIMU KOMMYHUKAIIUH;

e BbIIEIATh MH(OPMALMOHHBIA acCleKT 3ajauyd, ONEepUpOBaTh JAaHHBIMHU, HCIOJIb30BATh
MOJIeJIb pelIeHUs 3a/1a4U;

® JCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTWU (BKJIIOYas BHIOOp a/eKBAaTHBIX 3ajaye
MHCTPYMEHTAIBHBIX  MPOrpaMMHO-alNapaTHBIX  CPEACTB W CEPBUCOB) Ul PELICHUs
MH(OPMALIMOHHBIX U KOMMYHHKAI[MOHHBIX Y4eOHBIX 3aj]a4, B TOM UYHKCJE: BbIUMCIEHUE, HAlTUCaHHe
IUCceM, COUYMHEHHH, JOKIIa10B, pedepaToB, co3gaHne npe3eHTauui u ap.;

® JCMOJb30BaTh MHPOPMAIUIO C YIETOM 3TUYECKUX U MTPABOBBIX HOPM;

e Co3/1aBaTb HMH(OPMAIMOHHBIE PECypChl PA3HOr0 TUNA W JUIA Pa3HbIX ayAUTOPUH,
co0Jr01aTh MHPOPMAITMOHHYIO TUTUEHY U TIpaBuiia HHGOOPMAITMOHHOW 0€30MaCHOCTH.

IIpenmeTHBIX pe3yIbTATOB:

BbInyCKHUK Hay4YuTCH:

eXapaKTepU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAONIOIEHUE, U3MEPEHHUE, IKCTIEPUMEHT;

®ONNCHIBATh CBOMCTBAa TBEPAbIX, JKMJKHMX, Ta3000pa3HbIX BEIIECTB, BBIACNAS UX
CYHICCTBCHHBIE IIPU3HAKHY;

®pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHH «aTOM», «MOJIEKYJa», «XUMHUUECKUN
AIIEMEHT», «IPOCTOE BELIECTBOY, «CJIOMKHOE BEIIECTBOY, «BAJEHTHOCTHY, «XMMHUUECKAsl peaKLus»,
UCIIOJIb3Ys 3HAKOBYIO CHCTEMY XUMUU;



®pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, IIOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHON TEOPUU;

®pa3INYaTh XUMUYECKUE U (PU3UYECKHE SBICHUS;

®Ha3bIBaTh XUMHUUYECKUE DJIEMEHTBHI;

®OIIPENENATh COCTAaB BEUIECTB MO UX (hopMyrnam;

®OIIPE/EIIATH BAJICHTHOCTh aTOMa 3JIEMEHTA B COEINHEHUSX;

®OIPEIEIIATh TUIl XUMUYECKUX PEAKIIMIL;

®HA3bIBATh IPU3HAKU M YCIOBUS MIPOTEKAHUS XUMUUECKUX PEAKLIN;

®BLISABIIATh IPU3HAKU, CBHUJETEIBbCTBYIOIIME O IPOTEKAHMH XUMHUYECKOM pPEAKIUU IpU
BBINOJIHEHUHY XUMHUYECKOI'O OIIBITA;

®COCTaBIIATH (POPMYIIBI OMHAPHBIX COCTUHEHUN;

®COCTAaBJIATh YPAaBHEHUS] XUMUUYECKUX PEAKIIUI;

eCco0MI01aTh MpaBuiIa 0€30MacHON paboOTHI P MPOBEACHUH OIBITOB;

®110JIb30BaThCS 1a00paTOPHBIM 00OPYIOBAHUEM U ITOCYIOH;

®BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB,;

®BEIUHUCIISATH MACCOBYIO JIOJTF0 XUMHUYECKOTO 3JIEMEHTA 110 (opMylie CoeTUHEHHS;

®BLIUUCIIATh KOJUYECTBO, O0ObEM MJIM MacCy BelLIecTBa IO KOJIWYECTBY, 00beMy, macce
pEareHTOB UM MPOAYKTOB PEAKIIUH;

®XapaKTepU30BaTh (PU3MUECKUE U XMMHUYECKHE CBOWMCTBA MPOCTHIX BEILIECTB. KHUCIOPOJA U
BOJIOPOJa;

®110JIy4aTh, COOUPATh KUCIOPOJA U BOJOPO/;

®PACIIO3HABATH OIBITHBIM ITyTEM ra3000pa3Hble BEIECTBA: KUCIOPO/, BOJOPOI;

®PACKPBIBATH CMBICI 3aKOHAa ABOTaIpo;

®PACKPBIBATH CMBICI MOHATHH «TEIIOBON APPEKT peaknumny», «MOJISAPHBIHA 00beM»;

e XapaKTepU30BaTh (PU3NIECKHUE U XUMUYECKHE CBOWCTBA BOBI;

®PaCKpPbIBAaTh CMBICII ITOHATHUS «PacTBOPY;

®BBIYHCIISITH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

®[IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MacCOBOM J10JIEH PACTBOPEHHOIO BEILIECTBA;

®Ha3bIBAaTh COEMHEHMS U3YUEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

eXapaKTepu3oBaTh  (U3NYECKHE M  XHUMHUYECKHE CBOWCTBA OCHOBHBIX  KJIAcCOB
HEOPraHUYECKUX BEIECTB. OKCUJIOB, KUCIIOT, OCHOBAaHUH, COJIEH;

®ONPEEIIATh MIPUHA/IEKHOCTD BELIECTB K ONPEACICHHOMY KJIACCy COeAMHEHUH;

®COCTaBIIATh (DOPMYJIbI HEOPTaHUUECKUX COCAMHEHUH N3YYE€HHBIX KJIACCOB;

®[IPOBOJUTH OMBITHl, MOATBEPKIAIOIINE XUMHUYECKHE CBOWCTBA M3YyYEHHBIX KJIACCOB
HEOpPraHUYECKUX BEILECTB;

®pACIO3HABATh OIBITHBIM IIYTEM PAacTBOPHI KHUCIOT M IIEJIOYEH MO M3MEHEHUIO OKpPAacKu
UH/INKATOpa,

®XapaKTepU30BaTh B3aUMOCBSI3b MEX/1y KJIIaCCAMU HEOPTaHUYECKUX COEIMHEHU;

epackpsiBaTh cMbich [lepuoanueckoro 3akona [[.1. Menneneena;

®00BACHATH (PU3NYECKUI CMBICIT aTOMHOTO (TIOPSAKOBOI0) HOMEpPa XUMHYECKOTO JIEMEHTa,
HOMEpPOB IPpYIIIBI U IepruoAa B nepuoaundeckoi cucreme .M. Menneneesa;

®00BACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CTPOEHHUS aTOMOB, CBOICTB JJIEMEHTOB B
npejenax MaJlbIX NEpPUO0B U TJIaBHBIX MOJTPYIIIL;

®XapaKTEepU30BaTh XUMHUYECKUE 3JIEeMEHTHl (0T BOAOpOJA 10 KajblMsi) HAa OCHOBE HX
NOJIOXKEHHUs B meproanueckoii cucreme /I.M1. MenneneeBa u 0coOEHHOCTEH CTPOCHHUS MX aTOMOB;

®COCTABIISATh CXEMBl CTPOEHHsI aTOMOB MepBbIX 20 2I€MEHTOB MEPHOIMYECKONH CHCTEMBI
J.1. Menneneena;

®PACKPBIBATH CMBICI MOHATHH: «XUMHUYECKAs CBA3bY, «AJIEKTPOOTPHULIATEIILHOCTDY;

eXapaKTepU30BaTh 3aBUCUMOCTh (PU3NUYECKUX CBOMCTB BELIECTB OT THUIA KPUCTAJUINYECKON
pELIEeTKH;

®ONPENEINIATH BUJl XUMUYECKON CBA3U B HEOPTaHUUECKUX COCAUHEHMSIX;

e1300pakaTh CXEMBl CTPOCHHS MOJIEKYJ BEIIECTB, OOpPAa30BaHHBIX pPAa3HBIMH BHJIAMHU
XUMHYECKUX CBS3CH;



®pACKPBIBATh  CMBICI  TOHSATHH  «HMOH»,  «KAaTHOHY», «AHUOH»,  <«OJEKTPOJHUTHI»,
«HEIEKTPOJUTHDY, «IIIEKTPOIIMTUYECKAS] TUCCOLUAIUN», «OKUCITUTENb)», «CTENEHb OKHCICHUS
«BOCCTaHOBHTEIIbY, «OKHCIIEHHEY, «BOCCTAHOBJICHUEY;

®OTIPEICNIATh CTENCHh OKUCIICHHS aTOMa 3JIEMEHTA B COCIMHEHUMY;

®PACKPBIBATh CMBICII TCOPHUHU IEKTPOJIUTHICCKON JTUCCOLMALIHH;

®COCTAaBIIATh YPABHEHUS DJICKTPOJUTHICCKON AUCCOIUAIIMK KHCIIOT, IIeJI0YeH, COJICH;

®00BSCHATH CYIIHOCTH MPOIECcCa IJICKTPOIUTHUCCKON JTUCCOIMAIIMA M PEaKIUi HOHHOTO
oOMeHa;

®COCTAaBIISATh MOJIHBIC U COKPAIIICHHBIC MOHHBIE YPABHEHHSI pEaKIIUi OOMEHa;

® OTIPEICNIATh BOBMOKHOCTh TIPOTEKAHUS pEeaKIIUii MIOHHOTO OOMEHa;

®[IPOBOJIUTH PEAKIINH, TIOATBEPIKAAFOIINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECCTB;

®OIIPEICIIATh OKUCIIUTEh H BOCCTAHOBUTEIb;

®COCTAaBIIATh YPABHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PCAKIUH;

®Ha3bIBaTh ()aKTOPHI, BIUAIONINEC HA CKOPOCTh XUMUYECKOW PEAKITUH;

e KJIACCU(HUITUPOBATH XMMUYCCKUE PEAKIIUHU 10 PA3IMYHBIM ITPU3HAKAM;

®XapaKTEPU30BaTh B3aUMOCBS3b MEXK]Iy COCTABOM, CTPOCHUEM U CBOWCTBAMH HEMETAILJIOB;

®IIPOBOJIUTH OIBITHI IO MOJYYCHUIO, COOMPAHHI0O W HM3YYCHUIO XUMHUYECKUX CBOWCTB
ra3000pa3HbIX BEMIECTB: YIIICKUCIIOro ra3a, aMMHUaKa;

®pAcIIO3HABATH OIBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIIICKUCIIBIH ra3 1 aMMHaK;

®XapaKTEPU30BaTh B3aUMOCBS3b MEXKIy COCTABOM, CTPOCHUEM U CBOWCTBAMH METAJUIOB;

® Ha3bIBaTh OPraHMYECKHE BEIISCTBA MO HMX (OpMYJie: METaH, 3TaH, ATHICH, METAHOI,
ATAaHOJI, TJIMIEPUH, YKCYCHAs! KUCJIOTa, AMUHOYKCYCHAsI KUCJIOTA, CTEapUHOBAasI KUCIIOTA, OJICHHOBASI
KHCIIOTa, TIF0K03a;

® OICHMBATh BIUSHHEC XHUMHUYECKOTO 3arps3HEHUS OKPYXKAIOIIEH Cpeibl Ha OpraHu3M
YeII0BEKa;

eIpaMOTHO 00paIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM KH3HU

®OTIPE/ICNIATh  BO3MOXHOCTh  TMPOTECKAHWSI  PEaKIHWi  HEKOTOPHIX  IPEICTaBUTENCH
OpPraHUYECKUX BEIIECTB C KUCIOPOAOM, BOJIOPOIOM, METAJUIaMU, OCHOBAaHUSMH, TAIOT€HAMHU.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

® gblOBUCAMb U NPOBEPSAMb IKCNEPUMEHMANbHO 2UNOMEe3bl O XUMUYECKUX CBOUCMEAX
sewecms Ha OCHOBe UX COCMasa U CMpOeHUsl, UX CHOCOOHOCU 6CMYNAMb 8 XUMUYECKUe PeaKyuu,
0 xapaxkmepe u npOOYKmMax pa3iuyHblX XUMUYECKUX PeaKyuil,

® Xapakmepuzoeamsv 6ewecmed Nno COCMasy, CMpOeHUr U C8OUCMEAM, YCMAHABIUBAMD
NPUYUHHO-CILeOCMBEHHbIe CA3U MeNHCOY OAHHBIMU XAPAKMEPUCUKAMU BeUeCmEd;

® CoCmasnsmy MONEKYIAPHbIE U NOJHbIE UOHHLIE YPAGHEHUs NO COKPAUWEHHbIM UOHHBIM
VDABHEHUSIM,

® NpocHO3UPOBAMb  CHOCOOHOCMb  Geujecmea  NpPOsGAMb  OKUCAUMENbHble U
B0CCMAHOBUMENbHBIE CBOUCHEA C YYEemOM CMeNneHell OKUCIEeHUS J1eMEeHmOo8, 6X00AuUX 8 €20
cocmas;

® cocmasnAmv  YPAGHEHUSs  peaKyutl, — COOMBEMCMBYIOWUX  NOCAe008AMENbHOCIU
npespaujenuti Heop2aHU4eCcKUx 6ewecme pa3iudHblX Kiaccos,

® gbIOGU2AMb U NPOBEPSAMb IKCHEPUMEHMATILHO 2UNOMe3bl 0 pe3yIbmamax 6030eucmasus
PA3IUUHBIX PAKMOPO8 HA USMEHEeHUe CKOPOCTU XUMUYECKOU peaKyuu,

® UCNONBL306aAMb NPUOOPEemenHble 3HAHUA OISl IKOAOSUYECKU SPAMOMHO20 NOBEOeHUs 8
OKpyJrcarouell cpeoe;

® UCNONBL3068aAMb NPUOOPEMEHHbLE KIIOUEEble KOMNEMEeHYUY NpU 6bINOIHEHUU NPOEeKmMOo8 U
VUEOHO-UCCNe008aAMENbCKUX 340ay NO U3VYEHUIO CBOUCMS, CNOCc0008 NOIVYeHUS U PACNO3ZHABAHUSL
eewecms;

®  00BEKMUBHO OYEHUBATNb UHDOPMAYUIO O BEUECMBAX U XUMULECKUX NPOYECCax;,

® Kpumuuecku OMHOCUMbCS K NCeBOOHAYUHOU UHDOpMayuu, HedoOpPOCOBECMHOU peKiame 8
cpeocmeax Maccosoll uHgopmayuu,

® 0CO3HA6amMb 3HAUEHUe MEeOPeMmUYecKUx 3HAHUU NO Xumuu ONsl  NPAKMUYECcKol
0eamenbHOCMU Yelo8eKd,



® co30asamb Mooenu u cxemvl Ol PeuleHUus YYeOHbIX U NOZHABAMENbHLIX 3a0ay,
HOHUMAMb  He0OX00UMOCMb COON0OeHUs NPeOnUCAHull, npeolazaemMvix 6 UHCMPYKYUIX Nno

UCNONIL30BAHUIO TIeKAPCME, CPe0Ccme ObIMOo8ot Xumuu u op.

IINTAHUPYEMBIE PE3YJIBTATBI U3YYEHUSA YYEBHOI'O IIPEJIMETA

K xoHny 8 ki1acca yyeHUK HayumuTCs:

K «xonyy 8 knacca yuenux
noxy4um B03MONCHOCHL
HAY4UmoCcsi.

OcCHOBHbIE NOHATHS XUMHUHU (YPOBEHb ATOMHO-MOJIEKYJISPHBIX NPeACTABJICHUIT)

* OIIMCBIBATh CBOICTBa TBEPABIX, KHUJIKUX,
razoo0pa3HbIX BEIIECTB, BBIACIAS HMX CYIICCTBEHHBIC
MIPU3HAKU;

* XapaKTepu30BaTh BEILECTBA IO COCTaBY, CTPOCHUIO U
CBOMCTBaM, yCTaHaBJIMBATh MPUYMHHO-CIEIACTBEHHBIE CBS3U
MEXy TaHHBIMH XapaKTePUCTHUKAMU BEIIEeCTBA;

* PaCKpbIBaTh CMBIC] OCHOBHBIX XHMHUUYECKHUX TMOHATHUH
«aToM», «MOJICKYNa», «XUMHUYECKUU DIIEMEHT», «IpPOCTOe
BEIIIECTBO»,  «CJIOKHOE  BEILECTBO»,  «BAJCHTHOCTHY,
UCIIOJIB3YS 3HAKOBYIO CHCTEMY XUMUU;

* 1300pakaTh COCTAB MPOCTEHIINX BEIIECTB C TIOMOIIBIO
XUMHYECKHX (OPMYI U CYIIHOCTh XMMHYECKHX DPEaKIHi ¢
MOMOIIbI0 XUMHYECKUX YPaBHEHUI;

* BBIYHCIIATE  OTHOCUTENBHYIO  MOJEKYISAPHYIO U
MOJIIPHYIO MAacChl BEILECTB, a TaKXE MAacCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTa B COCOUHEHHUSX HJS OLIEHKH UX
MPAKTUYECKON 3HAYNMOCTH;

* CPaBHMBATh 110 COCTAaBY OKCH/IbI, OCHOBAHHUSI, KUCJIOTHI,
COJIy;

* KIacCu(UUIUPOBATh  OKCHIBI U
CBOICTBaM, KMCIIOTHI M COJIU 10 COCTaBY;

* ONIUCHIBATh COCTaB, CBOMCTBA M 3HAUYCHUE (B MPUPOE
Y MPAKTHUUECKOM eI TEIbHOCTH YEJIOBEKa) MPOCTHIX BEIIECTB
— KHCJIOpOJAa U BOJOPOAA;

* 1aBaTh CPABHUTEJIHHYIO XapAKTEPUCTUKY XUMUUYECKHUX
AJIEMEHTOB W BAXXHEHIIMX COEIMHEHUH €CTECTBEHHBIX
CEMEHNCTB IEJOYHBIX METAJIJIOB U TaJIOTEHOB;

* IOJI30BAThCS  JIAOOPATOPHBIM ~ OOOPYJOBaHHEM H
XUMHYECKOW MOCYA0M;

* IPOBOAUTH HECIIOXKHBIE XHWMHUYECKHE OIBITHl U
HaOJIOZICHUS 32 M3MEHECHUSIMU CBOMCTB BEILIECTB B TIpOIiecce
WX  TpeBpalleHui;  coOmonaTh  MpaBWIa  TEXHUKHU
0€30MacHOCTH TMPU MPOBEACHUHN HAOIIOICHUA U ONIBITOB;

* pa3inyaTh SKCIEPUMEHTAIBHO KHUCJIOTHI M HIENOYH,
MOJIB3YSICh  MHIWKATOpaMHU; OCO3HaBaTh HEOOXOJIUMOCTH
coOmoieHnst Mep 0e30MacHOCTH MpH  OOpaleHHuH ¢
KHCJIOTAaMU U TIEJI0YaMHU.

OCHOBaHUA Io

* epamomno  obpawamvca ¢
sewecmeamu 8  NOBCEOHEBHOU
HCUBHU,

* 0CO3HABaMb HeoOX0OUMOCHb
coOM00enUs. Npaguil IKON02UYEeCKU
be3onacroco nogeoeHsl 8
OKpYdHcaroujeli npupooHoll cpeoe;

* NOHUMAamMb cMbICTL u
Heobxooumocms co0100eHUs
npeonucanull,  npeoiacaemMvix 8
UHCMPYKYUAX N0 UCHOIb30BAHUIO
jgekapcme,  cpedcms  OblMoBol
Xumuu u op.;

* UCNOIL308AMD
npuobpeménnvle Kat04esble
KOMNEemenmHOCMU NPU GbINOJIHEHUU
UCCLe008AMENbCKUX NPOEKMO8 No
U3YYeHUro  CBolcms,  Cnocobos
nony4eHus U  pacnosHasamusl
sewecms;

* pazeusamo
KOMMYHUKAMUBHYIO
KOMNnemeHmHOCb, UCnonb3ys
cpedcmea YCmMHOU U NUCbMEHHOU
KOMMYHUKayuu npu pabome ¢
meKkcmamu yueOHUKa u
OONOIHUMENbHOU — AUMepamypot,
CHpPABOUHBIMU maoauyamu,
NPOSAGIIAMb 20MOBHOCMb K
VBAJCEHUIO UHOU MOYKU 3PEHUsS. NPU
obcysHcoeHuu pe3yibmamos
8bINOTHEHHOU pabOmbl;

* 00bEeKMuUBHO
ungopmayuro 0
XUMUYECKUX
Kpumu4ecku
NCeBOOHAYUHOLL
Heod0OpoCco8ecmHol
Kacarowercs
PAa3IUYHBIX 8EUeCms.

oyeHugams
sewjecmeax u
npoyeccax,
OMHOCUMbCA K
ungopmayuu,
pexname,
UCNONIL308AHUSA

Ilepuoguyecknii 3aKOH U MEPUOAUYECKAS] CHCTEMA XUMHYECKHUX 3JIeMEHTOB
. K. MenneneeBa. CTpoeHue BelecTBa

K xoHIiy 9 knacca ydeHUK Hay4dUTCS:

K xonyy 9 knacca yuenux




* KIacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHTHI  Ha
METAJIJIbI, HEMETAJUIbl, 3JIEMEHTBI, OKCUIbl W THAPOKCHJIbBI
KOTOPBIX aM(OTEpPHBI, U WHEPTHBIC 3JEMEHTHI (Ta3bl) s
OCO3HAHUS BAXKHOCTH YMOPSAI0YEHHOCTH HAYYHBIX 3HAHUH;

* pacKpbIBaTh CMBICII MEPUOINYECKOTO 3aKOHa
J. . Menneneena;

* OMMHMCHIBATh M XapaKTEpPHU30BaTh TaOIMUHYIO (HopMy
MEePUOJUYECKON CUCTEMbI XUMHUECKUX 3JIEMEHTOB;

* XapaKTEepU30BaTh  COCTaB  aTOMHBIX  fep U
pacrpeeseHue Yucia 3JIEKTPOHOB MO JIEKTPOHHBIM CIIOSAM
aTOMOB  XMMHYECKHMX  O3JIEMEHTOB  MaJlbIX  IEPHOJIOB
MEPUOJUYECKON CUCTEMBI, 4 TAKXKE Kallisl U KaJIbLIMS;

* pa3iuyaTh BUJbl XUMUYECKOW CBSA3U: HOHHYIO,
KOBQJICHTHYIO TMOJISIPHYIO, KOBAJICHTHYIO HENOJSIPHYIO U
METAJINYECKYIO;

* H300paXkaTh JIEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB,
00pa30BaHHBIX XUMHUYECKUMHU CBSI3IMH PAa3HOTO BUJA;

* BBISIBJIAITh 3aBUCUMOCTbH CBOMCTB BEIIECTB OT CTPOCHUS
WX KPUCTAUIMUYECKUX  PEHIETOK: HMOHHBIX, AaTOMHBIX,
MOJIEKYJIIPHBIX, METAJUTMYECKUX;

* XapaKTepU30BaTh XUMHUYECKHUE OJIEMEHThI U HX
COCOUHEHMS Ha OCHOBE IIOJIOKECHMSA DJJICMEHTOB B
MEPUOANYCCKONH CHCTEeME M OCOOCHHOCTEH CTPOCHHSI WX
aTOMOB;

* OIIMCEHIBATh OCHOBHEIC JTaIlbI OTKPBITUS
J. 1. MeHaeneeBbIM MEPUOANYECKOTO 3aKOHa u
MEePUOIUYECKON CUCTEMbl XMMHYECKUX JIEMEHTOB, )KU3Hb U
MHOT000Pa3HYI0 HAYUYHYIO ACSITETbHOCTh YUEHOTO;

* XapaKTEepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE
3HAYEHHUE MEPUOJAMYECKOIO0 3aKOHAa U  IEPUOAUYECKOU
CUCTeMBbI XUMHUUecKkuX 3yemMeHToB /. 1. MeHneneena;

* OCO3HAaBaThb HAy4HbIE OTKPBITUS KakK pe3yJbTar
JUTUTENIBHBIX HAOIOICHUM, OMBITOB, HAYyYHOH TOJIEMHUKH,
MIPEOJO0JIEHUS TPYIHOCTEN U COMHEHHUM.

nOY4Um B03MONCHOCMb
HAYYUmoCsi.

* 0CO3HABAMDb 3HAYeHue
meopemuyecKux SHAHUTL ons
NPaKmu4ecKou oesimenbHOCmu
yenoeexa,

* ONUCHIBAMb uzyyeHHbvle

00beKmbl KaK CUCmembvl, NPUMeHsis
JIO2UKY CUCTNEMHO20 AHAU3A,

* NpUMEHAMb SHAHUSL 0
3aKOHOMEPHOCMAX NePUOOUYECKOll
cucmembl XUMUYECKUX DNEeMEHMO8
0l 00bsICHEHUss U Npeo8UOeHUs
CBOLLCE KOHKPEMHbIX 8eUeCme;

* pazeusamsu
UHDOPMAYUOHHYIO
KOMNEeMeHmMHOCMb ~ NOCPEOCMBOM
yenybnenuss 3Hamuli. 00 ucmopuu
CMAHOBNIeHUS  XUMUYECKOU HAYKU,
eé OCHOBHDBIX NOHAMUL,
nepuoouyecKko20  3aKOHA Kax
00H020 U3 BAJICHEUWUX 3AKOHO8
nPUPOObl, A MAKIHCE O COBPEMEHHBIX
00CMUICEHUSIX HAYKU U MEXHUKU.

MHoroo0pa3ne XuMH4€eCKHX

peakuui

K xoHny 8 ki1acca y4yeHUK Hay4YnTCs:

* O0BACHATh CYTb XHMHYECKHMX MPOIECCOB U UX
NPUHIUIHAIBHOE OTINYKE OT PU3UUECKUX;

* Ha3bIBaTh  MPU3HAKK U  YCIIOBUSA
XUMHUYECKHUX PEAKIIUIL;

* YCTaHaBIIMBATh MIPUHA]IEKHOCTD XUMUYECKOU
peakuuu K ONpEAeNEHHOMY THUIy IO OJHOMY U3
KJIAaCCU(UKALMOHHBIX TPU3HAKOB: 1) MO YHCIy M COCTaBy
UCXOJHBIX BEIIECTB U MPOAYKTOB pEaAKIMU (peaKkluuu
COCIMHEHUS, DPA3JIOKEHUs, 3aMellleHuss U oOMeHa); 2) Mo
BBIJICJICHUIO  WJIM  TIOTJIONIEHUIO  TEIUIOTHl  (peakuuu
HK30TEPMHUUECKHE U SHAOTEPMHUYECKHE); 3) MO0 U3MEHEHUIO
CTENIEHEW OKHUCIIEHHS XUMMUYECKHX DJIEMEHTOB (peakuuu
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) IO 00paTUMOCTH
nporiecca (peakiuu oopaTuMble U HeoOpaTHMBbIE),

* Ha3pIBaTh  (DAKTOpbHI, BIUAIOIIME Ha
XUMHYECKUX PEAKIUM;

* Ha3bIBaTh  (paKTOPBHI,
XUMHYECKOT'O PABHOBECHUS;

MIPOTEKAHUS

CKOPOCTh

BIMAKOINNE Ha  CMCIICHHC

K «konyy 8 knacca yuenux
nOLyYUm B03MOJNCHOCTb
HAYYUmucs:

* COCMABIAmMb MONEKYIsPHbIE U
NOJIHble UOHHLIE YPABHEHUS N0
COKPaAWéHHbIM UOHHBIM
VPABHEHUAM,

* IPUBOOUMb npumepbi
peaxyuii, HOOMBEPHCOAIOUIUX
cywecmeoganue 83AUMOCBA3U
MeHCOYy — OCHOBHBIMU — KAACCAMU
HeOpeaHu4yecKux eujecms;

* NPOCHO3UPOBAMD
pe3yribmamol 8030elicmaeus
PA3NUUHBIX gaxkmopos Ha
UBMEHeHUe CKOPOCMU XUMUYECKOU
peaxyuu,

* NPOCHO3UPOBAND
pe3yibmamol 8030elcmeus




* COCTaBJISITh ypaBHEHUS ANEKTPOIUTUUECKOM
JUCCOIMMAIINM  KHCJIOT, IIEJoOYeH, COJICH; TOJHBIE U
COKpaIlIEHHBbIE HOHHBIE YpPaBHEHHMsS peakiuii oOMeHa;

YPaBHEHUS OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEaKIINK;

* IPOrHO3UPOBATHh MPOAYKTHl XUMHUYECKUX PEAKIUN 10
dopMynam/Ha3BaHUSIM HCXOIHBIX BELIECTB; OIPEICIATH
UCXOJIHBIC BellecTBa MO (opMysIam/Ha3BaHUAM IMPOTYKTOB
peaKIum;

* COCTaBJIATh YPAaBHEHUS PEAKIUil, COOTBETCTBYIOLINX
IIOCJICI0BATEIbHOCTH («urerouKe») IpeBpaIIeHuH
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

* BBIIBJSITH B IpOLIECCE OKCHEPHMEHTa IPH3HAKH,
CBU/ICTEJILCTBYIOIIHME O MPOTEKAHNH XUMUYECKON peaKIii;

* IPUTOTOBJISATH PACTBOPHI C ONPENEIEHHON MaccoBOM
JIOJIEN PaCTBOPEHHOIO BELIECTBA;

* ONIPENENATh XapaKTep Cpenbl BOTHBIX PAacCTBOPOB
KHCJIOT U MIEJI0Yel 0 U3MEHEHUIO OKPACKU HHIUKATOPOB;

* IPOBOAMTH Ka4ueCTBEHHBIC peakuum,
MOJTBEPKIAIONINE HAIMYME B BOJHBIX PAacTBOpax BEIIESCTB
OT/AEJBbHBIX KATHOHOB U aHUOHOB.

DA3TUYHBIX ¢axkmopos Ha
cmeujenue XUMUYECKO20
PpasHoGecus.

MHuoroo0pa3ue BemecTn

K koH1y 9 k1acca yueHUK HayuuTCs:

* ONPENIETATh MIPUHAJIJICKHOCTD HEOPraHUYECKuX
BEICCTB K OJHOMY M3 M3YyYEHHBIX KJIACCOB/TPYIII: METAILIBI
Y HEMETaJUTbl, OKCH/IbI, OCHOBAHMS, KHCJIOTHI, COJIH;

* COCTaBIATH (DOPMYIIBI BEIIECTB [0 UX HA3BAHUSIM;

* ONIPEACNATh BaJCHTHOCTh M CTENEHb OKHUCICHUS
AJIEMEHTOB B BEILIECTBAX;

* COCTaBIISATh (DOPMYIIBI HEOPTaHUYECKUX COCTUHEHUM
M0 BAJICHTHOCTAM MW CTEMNEHSAM OKHCJICHUS D3JIEMEHTOB, a
Takke  3apsjgaM  HOHOB, yKa3aHHBIM B  Tabuiuile
PacTBOPUMOCTH KUCJIOT, OCHOBAHUI U COJIEH;

* 00BACHATh 3aKOHOMEPHOCTH HM3MEHEHMS (PU3MUECKUX
U XUMHUYECKHUX CBOMCTB MPOCTHIX BEIIECTB (METAIOB U
HEMETaJUIOB) W WX BBICIIUX OKCHJOB, OOpa30BaHHBIX
3JIEMEHTaMH BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMHUECKHE CBOMCTBA, XapaKTEePHBIC
JUTSL TPYTII OKCHUJIOB: KUCIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEePHBIC
JUTSL K&KJIOTO M3 KJIACCOB HEOPTraHMYECKUX BEIIECTB: KHUCIIOT,
OCHOBAaHHI, COJIEH;

* IPUBOJIUTh TPUMEPHl PEAKIUMN, MOATBEPKIAIOIINX
XUMHUYECKHE CBOMCTBA HEOPTAaHWYECKUX BEIIECTB: OKCHJIOB,
KHCJIOT, OCHOBaHUM U COJIEH;

* ONIPEACNIATh BEMIECTBO-OKHUCIUTENb U
BOCCTAaHOBHUTEIb B
peaKImsIX;

* COCTaBJISITh OKUCIIUTEIbHO-BOCCTAHOBUTEIHHBIN
OamaHc (7 M3YYEHHBIX peakuuil) Mo MNpPeIIoKEHHBIM
CXEMaM peaKLuil;

* MPOBOANTH JTAOOPATOPHBIE OMBITHI, MOATBEPKIAIOIIHE
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX
BEIIECTB;

* IPOBOJUTH JTAOOPATOPHBIE OMBITH MO TOTYYCHUIO U

BC€IICCTBO-
OKHCIIUTCIBHO-BOCCTAHOBUTCIBHBIX

K xonyy 9 knacca yuenuk
nOLYYUm 603MOJICHOCHb
HAYYUmovcs:

* NPOCHO3UPOBAMb XUMUYECKUE
CBOLICMBA 6ewecms HA OCHOBE UX
coCmasa u cmpoenus;

* IPOCHO3UPOBAMD
CnocobHOCMb sewecmsa
npos6IsiMb  OKUCIUMENbHble  UTU
B0CCMAHOBUMENbHBIE C8OUCMBA  C
yuémom — cmeneHeli  OKUCTIEHUs
9NeMEHmos,  6X00AWUX 8 €20
cocmas;

* BLIAGIAMb  CYUECMBOBAHUE
2EHEMUYECKOU 83AUMOCEI3U MENCOY
sewecmeamu 8 psady: Npocmoe
sewecmeo — OKCUO — 2UOPOKCUO
— conb;

* Xxapakmepuzoeams  0cobbvie
ceoticmea KOHYEHMPUPOBAHHBIX
CEpHOU U A30MHOU KUCTIOM,

* IPUBOOUMb npumepbi
VPABHEHUll peaxkyuti, J1elcawjux 6
OCHOBE NPOMBIUIEHHBIX CHOCO008
NONYYEHUs ~ aMMUaKda,  CepHOU
KUCTIOMbL, YY2YHA U CIATU,

* onucvigams  Quzuyeckue U
Xumuueckue npoyeccul,
ABNAIOWUECS YACMBIO KPY208OPOMA
sewecms 8 npupooe;

* 0P2aHU306b16aMb,
npo6OOUMb YUeHUuYecKue NnpoeKmol
no UCCe008AHUIO ceolicmes




COOMpaHMIO Ta3000pa3HBIX BEIIECTB: BOJOPOJA, KHCIOPOAA, | 8euiecms, UMenwux  8adMNCHOe
VIJIEKUCIIOTO Ta3a, aMMHAaKa; COCTAaBJISATh YPABHEHHUS | npakmuueckoe 3HadeHue.
COOTBETCTBYIOLIUX PEAKIUN.
YYEBHO - TEMATUYECKHWMH IIAH

8 kaacc.

Konnue | B TOM uncne:
ConeprkaHue mporpaMmbl CTBO 7abopaTOpHbIE | MPAKTHYECKUE | KOHTPOJBbHBIC

9acoB | OmbITHI paboThI paboThI
BBenenne 4 2
Tema 1. ATOMBI XUMHYECKHX JIeMeHTOB | 9 3 1
Tema 2. IIpocTbie BeniecTBa 6 2 1
Tema 3. CoequHeHUs] XHMHAYECKUX 14 8 1
3JIEeMEHTOB
Tema 4. U3MeHeHuUsI, TPOUCXOSIIIHE C 12 2 1
BelleCTBAMH
Tema 5. IlpakTuxym 1. IIpocreiimme 3 3
OlNepaIMy ¢ BeeCTBOM
Tema 6. PacTBopenne. PacTBopbl. 18 17 1
CaoiicTBa pacTBOPOB 3JIEKTPOJIHTOB

Tema 7. lIpaktuxkym 2. CBoiicTBa 1 1
pacTBOpoB iekTponToB (14)

Peseps 1

68 35 4 5
9 kJaacce
BBenenue. O0mas xapakTepucTuKa 10 11 1
XHMHYECKHX JIeMEHTOB W XUMHYECKHX
peaxuuii. Ilepuoguveckuii 3aKoH u
Iepuoauyeckas cucTEMa XUMHYECKHX
snemenToB JI. 1. MenaeneeBa
Tema 1. MeTauist 14 8 1
Tema 2. IIpaxktukym 1. CBoiicTBa 2 2
METAJJIOB M UX COeTHHEHHil
Tema 3. Hemera/Libl 25 22 1
Tema 4. IIpaxkTukym 2. CBoiicTBa 3 3
coeIMHEHUIl HeMEeTAJLJIOB
Tema 5. O6001eHHEe 3HAHUT 110 XMMHH 10 1
3a KypC OCHOBHO¥ mKoJibl. [loaroroska
K IoCyapCTBEHHOI UTOr0BOI
arrecrauuu ('NA)
Peszeps 4

68 41 5 4

COILEPKAHHUE YYEBHOI'O ITPEJIMETA

8 ki1ace

(2 1 B HEIEIIO, BCETO 68 1)

Beenenue (4 1)
[Ipenmer xumuu. Bemectsa. [IpeBpamienus Beniects. Posib XUuMuu B )KU3HU yenoBeka. Kpatkue
CBCACHUA 1O UCTOPHUU pa3BUTHUA XUMUH. OCHOBOIIOJIOKHUKHA OT€YECTBEHHON XUMUHU. 3HAKU



(cMMBOJIBI) XHMHYECKHUX d1eMeHTOB. Tabmuna J1. Y. MenneneeBa. Xumudueckue ¢popmyiasl. OTHO-
CUTEJIbHAsl aTOMHAsI M MOJIEKYJIsipHAasi Macchl. MaccoBast 10715 3JIEMEHTa B COCIMHEHUU
JemoncTpaumu. 1. Monenu (mmapoctepkHeBbie 1 CTroapra— bpurieba) pa3inuHbIX TPOCTHIX U CIOXKHBIX
BemecTs. 2. Komnekius cTexiassHHOM xumMudeckoil mocynbl. 3. Komekuus MaTepuanoB U U3AeIUi U3 HUX Ha
OCHOBe aimoMuHus. 4. B3aumoselicTBrie MpaMopa ¢ KUCJIOTOW U IIOMYTHEHHE U3BECTKOBOM BOJIBI.
JlabopaTopHble ONBITHI.

1. CpaBHEHUE CBOMCTB TBEPABIX KPUCTAUNIMICCKUX BEIIECTB U PACTBOPOB.
2. CpaBHEHHE CKOPOCTH HCIIAPEHUS BOJIBI, OJIEKOJIOHA U ATHIIOBOTO CIHPTA C (PMIBTPOBAILHON OyMarm.
IIpenmeTHBbIE pe3yabTaThl 00YUeHHA
Yyamuiics 1OJKEH yMemsy:

WCIIOJIb30BaTh [IPU XapaKTEPUCTHKE BEILECTB MTOHATHS: «aTOM», «MOJIEKYJIa», «XUMHUCCKUH
3NIEMEHT», «XUMHUYECKUI 3HAK, WK CUMBOJD», «BEILECTBOY, KIPOCTOE BEILECTBOY, «CIOKHOE
BEILIECTBO», «CBOWCTBA BELIECTBY, «XUMUUECKHUE ABICHUAY», «(PU3NIECKUE SIBICHU?,
«KO3(PPHULIUEHTHI», KAHICKCHI», «KOTHOCUTEbHASI aTOMHAsI Maccay, «OTHOCUTEIbHASI MOJIEKYJISIpHAs
Maccay, «MaccoBasi JOJIsI AIEMEHTaY;

3HATh: IPEIMETHI U3yUCHHS €CTECTBEHHOHAYYHbIX AUCLMIUIMH, B TOM YUCIIE XUMHUU; XUMUYECKHUE
cumBoisl: Al, Ag, C, Ca, C1, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHus u
MPOUM3HOIICHHE; KIaCCU(PHUIIMPOBATH BEIIECTBA MO0 COCTABY HA MPOCTHIE U CIOKHBIC; pa3iuyaTh: Teja
Y BEIECTBA; XUMHUYECKHI 3JIEMEHT M TIPOCTOE BEIIECTRO;

OIUCBHIBATH: (DOPMBI CYIIECTBOBAHHUS XUMHUUECKUX HJIEMEHTOB (CBOOOAHBIE aTOMBI, IIPOCTHIE
BEILIECTBA, CIIOKHBIC BellecTBa); Tabinuuayto Gopmy [lepronuueckoil cucTeMbl XUMUYECKHX
JJIEMEHTOB; MOJIOKeHHE 37eMeHTa B Tabnmne . . MeHnneneesa, UCIIONb3ys HOHATHS «IIEPUOJ,
«TpyMIay, «rIaBHas NOATPYIay, «1000YHast MOArPYIIa»; CBOHCTBA BEIIECTB (TBEPIBIX, KHUIKUX,
ra3000pa3HbIX);

OOBSICHATH CYLTHOCTh XUMHUYECKUX SIBICHUH (C TOUKHU 3p€HHUS aTOMHO-MOJIEKYJISIPHOTO YUEHHUS) U UX
NPUHLMIIMAIBHOE OTJINYKE OT (PU3NYIECKUX SBJICHUH;

XapaKTepr30BaTh: OCHOBHBIC METOABI H3YUYEHHSI ECTECTBEHHBIX TUCIUIUINH (HaOM0/IcHHE,
9KCIEPUMEHT, MOJICIMPOBAHNE ); BEHIECTBO IO €r0 XUMUYECKOH (hOpMyJIie COTTIacHO TUIaHY:
Ka4eCTBEHHBIH COCTAB, THII BEILIECTBA (IIPOCTOE UM CIIOKHOE), KOJTMUYECTBEHHBIN COCTaB,
OTHOCHUTENbHAs MOJIEKYIISIPHAs Macca, COOTHOILIEHHE MacC 3JIEMEHTOB B BELIIECTBE, MACCOBBIE J10JIU
3JIEMEHTOB B BEILIECTBE (IJIs1 CIIOKHBIX BEIIECTB); POJIb XMMHUH (TIOJIOKHUTEIBHYIO U OTPULIATENIBHYIO)
B )KU3HH YeJIOBEKA, apryMEHTHUPOBATH CBOE OTHOIIIEHHE K 3TOH podiieme;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO MacCy BEIIECTBAa M MACCOBYIO JOJI0 XUMHUYECKOTO
3JIEMEHTA B COCMHEHUSIX;

MPOBOJUTH HAOIOICHNSI CBOMCTB BEIIECTB U SIBJICHUM, IPOUCXOIAIINX C BEIIECTBAMH;

co0JII0IaTh TpaBmiia TEXHUKK 0€30MacHOCTH NIPY MPOBEACHUH HAOIIOACHUH 1 Tab0paTOPHBIX
OTIBITOB.

MeTaHpe[lMeTHble Ppe3yabTaATHI oﬁyqe}mﬂ
Yyamuiics 10KeH ymMems:

OTIPENIEIIATH MPOOIEMBI, T. €. YCTAaHABINBAThH HECOOTBETCTBUE MEXKIY KEITACMBIM U
JICHCTBUTEIIHHEIM;

COCTAaBJIATh CJIIOXKHBIN IIJIaH TEKCTA;

BIIAJIETh TAKUM BHJIOM H3JI0KEHUS TEKCTa, KaK MIOBECTBOBAHUE; IO PYKOBOJICTBOM yUHUTEIISI
MIPOBOIUTEH HEMOCPEACTBEHHOE HAOIIOCHHE;

0T PYKOBOJICTBOM YUHUTEIS O(OPMIIATH OTUYET, BKIFOYAFOIINHN OITMCAaHUE HAOIIOICHHS, ET0
PE3yNbTaTOB, BEIBOJOB;

HCIIONTH30BATh TAaKOH BU MBICTICHHOTO (HMACAIBHOT0) MOICTTUPOBAHUS, KaK 3HAKOBOE
MoJieJIMpOBaHue (Ha MpUMepe 3HAKOB XUMHUECKUX JIEMEHTOB, XUMHUYECKUX (HOpMYII);
HCII0JIb30BaTh TAKOH BHJI MAaTEPUAIBHOTO (ITPEIMETHOI0) MOACIUPOBAHUS, KaK (PHU3UIESCKOE
MOJICIUPOBaHHUE (HA TPUMEPE MOACITUPOBAHIS AaTOMOB U MOJIEKYN);

MOJTy4aTh XUMUYECKYIO0 HHPOPMAIIMIO U3 Pa3IMYHBIX HCTOYHUKOB; OMIPEIEISITh OOBEKT U aCleKT
aHaJIM3a U CUHTE3a; ONPEACIIATh KOMIIOHEHTHI 00bEKTa B COOTBETCTBUU C ACIIEKTOM aHAJIH3a U
CHHTE3Q;

OCYITIECTBIIATh KAYECTBEHHOE U KOJTMICCTBEHHOE OTMCAHNE KOMITOHEHTOB O0BEKTA;

OMpeAeIsATh OTHOIICHHS 00BbEKTa ¢ APYTUMHU 00BEKTaMU; ONPEACIATh CYIIECTBEHHBIC IPU3HAKH
00BbeKTa.

Tema 1. AToMBI XUMHYECKHX 3J1eMeHTOB (9 1)



OcCHOBHbIE CBEJICHUS O CTPOEHUHU aTOMOB. COCTaB aTOMHBIX SIIEP: MPOTOHBI U HEUTPOHBI. M30TOMBI
OnekTpoHbl. CTpOCHUE ANEKTPOHHBIX 000JI09eK aTOMOB 351eMeHTOB Ne 1 — 20 B Tabsmmme /1. U.
MenaeneeBa. Metauinueckue 1 HEMETAJUIMYECKHE CBOMCTBA 3JIEMEHTOB. VI3MEHEHUE CBOMICTB
XMMHYECKHX AJIEMEHTOB 0 I'pynnaM u nepuojgaM. MoHHas xumudeckas cBsi3b. KoBasieHTHas
HEMOJISIPHAS] XUMUYECKas! CBSA3b. DJICKTPOOTPULIATEIbHOCTh. KoBanieHTHAas MOJsipHAst XUMUYECKas.
Mertannuueckas xumuueckast cBsizb. KontponbHas pabora Nel «ATOMBI XUMHYECKHX AJIEMEHTOBY
JdemMoHCcTpanmu.

5.Mopenn aTOMOB XUMHYECKHX HJIEMEHTOB.

6.[leproauueckas cucreMa XuMu4Ieckux 3aeMeHToB . 1. Menaeneera (pa3nudtbie (GOpPMbI).
JlabopaTopHble ONBITHI. 3. MoaenupoBaHue MPHHIMIA ACHCTBUS CKAHUPYIOIIETO MUKPOCKOTIA. 4.
H3roToBienne Mozenei MosieKysl OMHapHBIX COeAMHEHUH. 5. VI3roToBIeHNEe MOIENH, HILTIOCTPUPYIOLIEH
CBOMCTBA METAIIIMYECKOH CBA3H.

IIpenmeTHBIE pe3yabTAaThI 00Y4eHHS

Yyamuiicst 1OJKEH YMems:

®  HCIOJIB30BaTh IIPU XapaKTEPUCTHKE aTOMOB MOHATHUSA: «IIPOTOH», KHEUTPOH», «IJEKTPOHY,
«XUMHUYECKHH DIIEMEHT», «MacCOBOE YUCIIO», «A30TOI», «IIIEKTPOHHBIN CIION», «IHEPTETHUECKUI
YPOBEHBY, «IEMEHTBI-METAILIBDY, «3I€MEHThI-HEMETAIUIBI»; IPHU XapaKTEPHUCTHUKE BEIIECTB MOHATHUS
«HMOHHAs CBSI3bY, KMOHBI», «KOBAJICHTHAs HEMOJSIPHAS CBA3bY», KKOBAJIEHTHAS MOJIAPHAs! CBSI3bY,
«QIEKTPOOTPHULATEIBHOCTDY, «BATEHTHOCTEY, «METAJUINYECKAs! CBI3bY;

®  ONHCHIBATh COCTAaB U CTPOEHHE aTOMOB 3JIEMEHTOB C MOPAIKOBBIMU HoMepamu 1—20 B
Ilepuonnueckoii cucteme XxuMudyeckux 35eMeHToB Jl. . Menneneesa;

®  COCTaBISITh CXEMBI PAaCIpe/ICICHUs SIEKTPOHOB TI0 3JIEKTPOHHBIM CIIOSIM B 3JIGKTPOHHOM 000J10uKe
aTOMOB; CXe€MbI 00pa30BaHUs Pa3HBIX TUIIOB XUMHUYECKOH CBsI3U (MOHHOM, KOBaJIEHTHOM, MeTall-
JTUICCKOM);

e OOBSICHATH 3aKOHOMEPHOCTH N3MEHEHUS CBOMCTB XUMHUUECKUX AJIEMEHTOB (3apsA0B siep aTOMOB,
YHCIIa DJIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CJI0€, YUCIIO 3aOTHIEMBIX JJIEKTPOHHBIX CIIOEB,
paanyc aroma, 3JIEKTPOOTPUIIATEIbHOCTh, METAUNINYECKHE U HEMETaNInYeCKe CBOIICTBA) B
nepuojax u rpymnnax (riaBHbIX noarpynmnax) Ilepuoanyeckoit cucTeMbl XUMUYECKUX 371eMEeHTOB /1.
U. MenaeneeBa ¢ TOUKU 3pEHUS TEOPUH CTPOCHHUS aTOMa;

® CpaBHHBATh CBOIICTBA aTOMOB XHUMHYECKHUX AJIEMEHTOB, HAXOJISAIINXCS B OJJHOM MEPUOJIE WU
rnaBHOM noarpymmne [lepuoanyeckoi cucteMbl XuMu4eckux 3nemenToB Jl. M. Menneneesa (3apsioB
SJIep aTOMOB, YHCJIa JJIEKTPOHOB Ha BHEIITHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3aTOTHIEMbIX
UIEKTPOHHBIX CIIOEB, PaJNYC aTOMAa, JIEKTPOOTPULIATEIBLHOCTh, METAININYECKHE U HEMETAINTNIECKHE
CBOIICTBA);

e aBaTh XapaKTEPUCTUKY XUMUYECKHX 3JIEMEHTOB IO X MoJiokeHuIo B [lepuondeckoit cucreme
xuMudeckux 3meMeHToB J[. Y. MenneneeBa (XUMHUECKHM 3HAK, TOPSIKOBBIH HOMED, TIEPUOI,
rpyImma, HoArpymnIa, OTHOCUTENbHAS aTOMHAs Macca, CTPOSHUE aToMa — 3apsif 41pa, YACIO0
IPOTOHOB M HEUTPOHOB B siZipe, O0IIIee YUCIIO SJIEKTPOHOB, PACIPEIEICHUE HIEKTPOHOB 110
AJIEKTPOHHBIM CJIOSIM); OTIPEIEIISTh TUIl XUMUYECKOH CBSI3U 10 opMyJie BelecTBa; MPUBOINUTh
MPUMEPHI BEIIECTB C Pa3HBIMH TUIIAMH XUMHUYECKOM CBA3H;

®  XapaKTepHU30BaTh MEXaHU3MbI 00pa30BaHUs KOBAICHTHOU CBs3M (OOMEHHBIH), HIOHHOU CBSI3H,
METAJIIIMYECKOH CBSI3H;

®  yCTaHaBIMBATh MPUYNHHO-CIIECTBEHHBIE CBSI3U: COCTAB BEIIECTBA — THUI XUMHUYECKON CBSI3H;

e  COCTaBIATH (hOPMYIIBI OMHAPHBIX COSNHEHUH 110 BaJICHTHOCTH;

®  HaxOJWUTh BAJICHTHOCTH IJIEMEHTOB IO (PopMysie OMHAPHOTO COETUHEHMS.

MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHUsI
VYyammiicst TomKeH ymemol.

e (opMynHpOBaTh THIIOTE3Y MO PELICHUIO MPOOJIEM; COCTABIIATH IJIaH BHINIOJHEHUS Y4eOHOH 3a1a4u,
pereHus npodiieM TBOPYECKOTO U IOMCKOBOT'O XapaKTepa, BHIOJHEHHUS MPOEKTa COBMECTHO C
YUUTENEM;

®  COCTaBIIAThH TE3HUCHI TEKCTA;

e  BI3JETh TAKUM BHUJIOM M3JI0KEHUS TEKCTA, KaK OMMCAHUE; UCIIOIB30BAaTh TAKOW BUJ] MBICIIEHHOTO
(MeanpHOT0) MOJEIMPOBAHUS, KAK 3HAKOBOE MOZAETMPOBaHHE (Ha MPUMEPE COCTaBJICHHS CXeM
00pa3oBaHMs XUMHUYECKON CBSI3M);

®  JCIIOJIb30BAaTh TAKOH BUJ MaTepUaIbHOI'O (IIPEAMETHOI0) MOJEIUPOBAHUS, KAK aHAJIONOBOE
MOJIEITMPOBAHHUE;

®  JCIIOJIB30BAaTh TAKOH BUJ MaTepUaIbHOIO (IIPEIMETHOI0) MOJEIUPOBAHNU, KaK (pruzndeckoe
MOJCIIUpOBaHUE (Ha IPUMEPE MOECIICH CTPOCHUS aTOMOB);

e  ompenensiTh 00BEKTH CPABHEHUSI U aCIIEKT CPABHEHUS OOBEKTOB; BHIIIOIHATH HETIOJIHOE



OJHOJIMHEHHOE CPaBHEHHUE;
e  BEITNIOJHATH HEMOJIHOE KOMIUIEKCHOE CPAaBHEHHE; BHITIOHATH TIOJTHOE OJJHOJMHEHOE CpPaBHEHHE.

Tema 2. IIpoctoie BemecTBa (6 1)
[IpocTeie BemecTBa-MeTaiuibl [IpocThie BemecTBa-HEMETAILIbBI, UX CPABHEHHUE C METAJUIAMU.
Annorponus. KonrdectBo BemecTBa. MossipHblii 00beM ra3000pa3HbIX BelecT.B Pemenune 3amay ¢
MCIIOJIb30BAHUEM MOHSATUN «KOJIMYECTBO BEILIECTBAY, «IIOCTOSIHHAS ABOTaJIpo», «MOJISIpHAs Maccay,
«MOJISIPHBIA 00HEM Ta30B»
KonTponbaas padota No2 «IIpocTsie BermecTBay.
JdemMoHCcTpaumu.
7.Ilony4eHue 030Ha.
8.00pa31ipl 6e10r0 U ceporo oJIoBa, 6esoro u kpacHoro gocdopa.
9.HekoTopble MeTaITbl U HEMETAIUIBI ¢ KOJMYECTBOM BeliecTBa 1 Mok, MoJIsIpHBIH 00beM ra3000pa3HbIX
BEIIIECTB.
JlaGopaTopHbIe ONBITHI.
6. O3HaKOMJICHHE C KOJUIEKIIMEH METaJIOB.
7. O3HaKOMIICHHE C KOJUIEKLIEH HEMETAILIOB.
IIpeameTHbIe pe3yabTaThl 00yUeHUs
Yyamuics T0IKeH yMems.

o HCIIOJIB30BAaTh IIPU XaPAKTCPUCTUKE BCUICCTB MMOHATHA: «MCTAJJIBD), «KILIACTUYHOCTLY,
«TETUIONPOBOTHOCTHY, «3JEKTPONPOBOTHOCTDY, «HEMETAIUIBI», «aJNIOTPOIIHS», «aJUIOTPOITHEIE
BUJIOU3MCHEHUS, HJTH MOIU(PUKAIII;

®  OIUCHIBATH MOJIOKECHUE DIEMEHTOB-METAIIIOB U 3JIEMEHTOB- HeMeTasoB B [lepruoanyeckoit cucreme
xumudeckux demenToB /. 1. Menneneena;

e  KJacCU(PHUIMPOBATH MPOCTHIC BEIIECTBA HA METAJTBI 1 HEMETAILIBI, SJIEMCHTHI;

®  OIpENeNATh MPUHAICKHOCTh HEOPTAaHHYESCKHUX BEIIECTB K OJTHOMY U3 U3YUYCHHBIX KJIACCOB —
METAJTbI U HEMETAILITBI;

o AOKa3bIBaTb OTHOCUTCIIBHOCTDE ACJICHUA MTPOCTHIX BEIICCTB HA METAJIJIbI U HCMETAJLJIBI;

e XapakTepus3oBaTh o0IIMe Pu3ndecKkne CBONCTBAa METAIJIOB; YCTAHABIMBATH MPUYUHHO-
CJICACTBCHHBIC CBA3U MCKY CTPOCHUEM aTOMa 1 XUMHYECKOM CBS3BIO B MMPOCTHIX BEIICCTBAX —
MeTaJiaX ¥ HeMeTaax;

®  00BSICHATH MHOIOOOpAa3He MPOCTHIX BEIIECTB TAKUM (DAKTOPOM, KaK ayIOTPOIIHS;

®  OIMCHIBATH CBOWCTBA BEIIECCTB (HA MPUMEPAX MPOCTHIX BEIIECTB —- METAINIOB U HEMETAJIIIOB);

e CoOJIOAaTh MpaBHJia TEXHUKH 0€30MaCHOCTH MPU TPOBEJCHUN HAOIIOACHU U TAOOPATOPHBIX
OTBITOB;

o HCIIOJIB30BAaTh IIPU PCIICHUMN PACYCTHLBIX 3a/la4 MOHATUA: KKOJIMYECTBO BCUICCTBA», «KMOJIb»,
«TIOCTOSIHHAST ABOTaIpO», «MOJISIPHAsI Maccay, «MOJISIPHBIN 00BEM Ta30B», KHOPMAaJIbHEIE YCIOBUS);

® TIPOBOAMTH PACUETHI C UCTIONB30BAHUEM MTOHATHI: «KOJIMYECTBO BEIIECTBA», «MOJISIPHASI Maccay,
«MOIISIPHBIA 00BEM Ta30BY», KIIOCTOSTHHAST ABOTaJIpoy.

MeTanpeaMeTHble pe3yabTaTbl 00y4eHUs:
Y4ammiics TOIKEH YMemb.

®  COCTaBISITH KOHCIIEKT TEKCTa;

®  CaMOCTOSTENBHO HCIOJNB30BaTh HEMOCPEACTBEHHOE HAOIIOIEHHE; CAMOCTOSITEIBHO O(POPMIIST
OTYET, BKJIIOYAIOIIUI ONKcaHne HaOIIOJCHUS, €ro pe3yIbTaToB, BHIBOJIOB;

®  BBINOJHATH NOJIHOE KOMIJIEKCHOE CPaBHEHHE; BBIIIOJHATH CPABHEHHUE 110 aHAJIOTHH.

Tema 3. Coenunenusi XuMu4ecKux 3jieMeHToB (144)

Crenenpb okxucieHus. OCHOBBI HOMEHKJIATypbl OMHapHbIX coenuHeHUil.  Oxcuabsl OcHOBaHMSL.
Kucnorel. Comu kKak TPOM3BOAHBIC KHCIOT W OCHOBaHHH. . AMOp(GHBIE M KPUCTAIMYECKHUE
BenlecTBa. UmcThIe BelmecTBa M cMecH. MaccoBas M 0ObeMHAs JIOJA KOMIIOHEHTOB B CMECH.
PacueTnl, cBs3aHHBIE C MOHATHEM «Ioys». OO0O0OIIEHHE M CHCTEMATH3alMs 3HAHUW [0 TeMe
«CoenmHeHNSI XUMHYECKUX DJIEMEHTOBY.
KoHntponbHas padora Ne3 «CoeauHEeHHUsS] XUMHUSCKHX JICMEHTOB)
JdemMoHcTpaumu.

10. OOpa3iibl OKCHIOB, KHCIIOT, OCHOBAHHM U COJICH.

11. Mojenu KpUCTaJUTMYECKHUX PEIIETOK XJIOpH/Ia HATPHs, anMasa, okcuaa yriepoaa (IV).

12. KUCIOTHO-IIEIOYHbIE HHMKATOPbI, K3MEHEHUE UX OKPACKH B Pa3IMYHBIX CpeIax.

13. YHuBepcanbHBII HHAUKATOP U U3MEHEHHE €r0 OKPACKU B PA3JIMYHBIX cpeliax.
14. IlIxama pH.



JlabopaTopHble ONBITHI.

8. O3HaKOMIICHHE C KOJUICKIINEH OKCHUIIOB.

9. O3HaKOMJICHHE CO CBOMCTBAMU aMMHUAKa.

10. KauecTBeHHas peakiiys Ha YIIIEKUCIIBIN a3,

11. Onpenenenne pH pacTBOPOB KUCIOTHI, MIETOYH U BOABI.

12. Onpenenenrie pH TUMOHHOTO U SI0JI0YHOTO COKOB Ha Cpe3e III0JI0B.
13. O3HaKoMIIeHHE C KOJIIEKITEH COeit.

14. O3HaKOMIIEHHE C KOJIIEKITUEH BEIIECTB C Pa3HBIM THIIOM KPHUCTAINTUIECKOH perreTku. M3roroBinenue
MoJieNeil KpUCTAIITMYECKUX PEIIETOK.

15. O3nakomiieHHE ¢ 00pa3LOM TOPHO TOPO/BI.

IIpeameTHbIe pe3yJibTaThl 00y4eHHs

Yyamuiicst JOJKEH yMemn:

HCIIONB30BaTh [IPU XapPaKTEPUCTHUKE BEIIECTB ITOHATHUS: «CTEIIEHb OKHCIICHUS, «BAJIEHTHOCTDHY,
«OKCHBD», «OCHOBaHMA», KILEIOUN», «KaUCCTBEHHAs PEAKLUD), KUHIUKATOPY, «KUCIOTHI»,
«KHCIIOPOACOAEPIKALINE KUCIOThD, «OECKUCIOPOJHbIE KUCIOThDY, «KUCIOTHAs CPEaay, «ILEIOUHAs
cpenay, «HelTpanbHas cpefa», «ukana pHy, «conny», «aMopHbIE BELIECTBAY, KKPUCTAITMYECCKHIE
BEIIECTBA», «KPUCTAJIINYECKAs pEIIeTKa», KMOHHAs KPUCTAIUINYECKasl PEIIeTKa, «aTOMHAs
KPHCTAIUIMYECKAasl PELIETKA», «MOJEKYIISIPHAs KPUCTAUIMYECKAs PELIETKA, KMETaNTNIeCKast
KpHCTAIUTMYECKAs PEUIETKA, KCMECH;

KJ1accu(UIMPOBATh CI0KHBIE HEOPTaHUYECKUE BEIIECTBA [0 COCTABY Ha OKCHJIBI, OCHOBAHMS,
KHCJIOTEI U COJIM; OCHOBAHMS, KUCJIOTHI U COJIM IO PACTBOPHUMOCTH B BOAC; KUCJIOTHI II0O OCHOBHOCTHU
U COZICPKaHMIO KUCIIOPOa;

OTIPEIEIIATh IPUHAAJICKHOCTh HEOPraHMYECKUX BELIECTB K OAHOMY M3 U3YyUEHHBIX KIaCCOB
(okcuapl, neTy4yre BOJOPOJHbBIE COSIMHEHHSI, OCHOBAaHUS, KUCIIOTHI, COIM) IO GopMyIe;

OIMCHIBATH CBOMCTBA OT/IENIBHBIX MPEACTABUTENICH OKCHUAOB (HA IPUMEpPE BOJIBI, YTIICKHCIIOTO rasa,
HETaIlIeHON U3BECTH), JIETYIUX BOJOPOIHBIX COCIUMHECHUN (Ha MpUMEpE XJIOPOBOAOPO/Ia M aMMHUAKa),
OCHOBaHUH (Ha MpUMepe TUAPOKCUAOB HATPUS, KaJHsI U KaJIbLH), KUCIOT (Ha IPUMeEpPe CEPHOM
KHCTIOTHI) U coJiel (Ha TIprMepe XJIOpH HaTpus, KapOoHaTa KalbIus, pocdaTa KambIms);
OMpeaACIAThL BAJICHTHOCTb U CTCIICHDb OKUCJICHUA 3JIEMCHTOB B BCUICCTBAX;

COCTaBIISATH (POPMYJIBI OKCUIOB, OCHOBAHHWH, KUCIIOT U COJIEH 10 MITICHTHOCTSIM U CTENICHIM
OKHCIICHHUSI JIEMEHTOB, a TaK)Ke 3apsaM HOHOB, YKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH;

COCTaBJISITh HA3BaHMsI OKCHJOB, OCHOBAHH, KUCJIOT U COJIEH; CPAaBHUBAThH BAJICHTHOCTh U CTEIICHb
OKHCJICHHSI; OKCUBI, OCHOBAaHUsIa, KUCJIOTHI U COJIM IO COCTaBY;

WCTIONB30BaTh TaOJIHIly PACTBOPHUMOCTH JIJIsI OTIPEJIEIICHHS Pac- MIOPHMOCTH BEIIECTB;
YCTaHaBJIMNBATh TCHETUYCCKYIO CBA3b MCKAY OKCHUIOM M THAPOKCHIOM U HaOGOpOT; IMPUYINHHO-
CJICACTBCHHBIC CBA3U MEKY CTPOCHUEM aTOMa, XUMHUUYECKOH CBSA3BIO U TUIIOM KpI/ICTaJ'I.HI/I‘IeCKOI‘/'I
PCHICTKH XUMUYCCKUX COCHHHGHHﬁ;

XapaKTepU30BaTh AaTOMHBIE, MOJICKYJISIPHBIE, HOHHBIE METAIIMYECKHE KPUCTAUINIECKHE PEILETKH;
Cpely pacTBOpa C MOMOILbIO mKanbl pH;

MPUBOIUTH IIPUMEPHI BEIIECTB C PA3HBIMU TUIIAMH KPUCTAJUIMYECKOM PELIeTKH;

MIPOBOJUTDH HAOMIOCHHS 32 CBOMCTBAMH BEIIECTB U SIBICHUSIMH, IPOUCXOSIINMH C BEILIECTBAMHU;
cOOJII0IaTh TIpaBHIIa TEXHUKU 0€30ITIaCHOCTH TIPY TIPOBEJICHUU HAOIIOICHUH U OIBITOB;
HCCIIEIOBATh CPeJIy pacTBoOpa ¢ IOMOIIBIO HHAWKATOPOB; KCIIEPUMEHTANBHO PAa3IyaTh KUCIOTHI U
HIEJI0YH, TIOJIB3YSICh HHINKATOPAMHU;

WCTIONIB30BaTh MPH PEIICHUH PACYETHBIX 3a7a4 IMOHSTHS «MacCO- Masl JIOJISI DJIEMEHTA B BEIIECTBEY,
«MaccoBasi 10l PACTBOPEHHOTO BEIIECTBAY, «0OBEMHAs JI0JIs Ta3000pa3HOT0 BEIIECTBAY;
MPOBOJUTD PACUETHI C UCTIOIB30BAaHUEM ITOHITUH «MaccoBas A0S JIEMEHTA B BEIIECTBEY,
«MaccoBasi J10JIs1 pACTBOPEHHOTO BELIECTBAY, «00bEeMHas A0 ra3000pa3HOr0 BEIIECTBAY.

MeTaHpe}IMCTHHC PE3YyIbTaThI O6y‘{€HI/I$I

VYyammuiics TOIKEH YMemb.

COCTaBJIATh Ha OCHOBE TEKCTa TaOJIMIIBI, B TOM YHCIIE C TpUMeHe- 11 HeM cpeacts U KT;

O] PyKOBOJICTBOM YYHUTESI IPOBOIUTH ONIOCPEAOBAaHHOE HAOII0ICHHE;

IIOJT PYKOBOJICTBOM YUHUTEINS O(OPMIIATH OTYET, BKIFOYAFOIININ OMMCAHKUE SKCIIEPUMEHTA, €ro
pe3yIbTaTOB, BBIBOJIOB;

OCYIIECTBJIATh HHAYKTUBHOE 00001IeHHE (0T EAMHUYHOTO JOCTOBEPHOIO K 00IIeMy
BEPOSTHOCTHOMY), T. €. ONPEICIATh OOIINE CYIECTBEHHbBIE MPU3HAKH JIBYX U 00Jiee 00BEKTOB H
(bukcHpoBaTh UX B (OPME MOHATHS WU CYKICHUS;

OCYILIECTBIATH AEAYKTUBHOE 00001IeHNe (TT0gBeIeHIE €IUHIY- , HOTO IOCTOBEPHOTO MOJ 001IIee
JTOCTOBEPHOE), T. €. aKTYAJIM3UPOBAThH MOHATUE WU CYXKJICHUE, U OTOXIIECTBIIATH C HUM



COOTBETCTBYIOIINE CYIIECTBEHHBIC TIPH3HAKH OJHOTO WM 00Jiee 0OBEKTOB; OIPEACIIATH ACIIEKT
KJIACCU(UKAIMH; OCYIIECTBIATh KIaCCU(PUKAIIUIO;
® 3HATH U HCIIOJIB30BaTh PA3IUYHbIC (POPMBI IPEICTABICHUS KIIACCU(DUKAIIVIH.

Tema 4. U3meHeHus1, mpoucxoasinue ¢ semecrsavu (12 4)
®uznyeckue saBiaeHus. Paznenenue cmeceil. XUMHUUECKUE SBICHUS. Y CIIOBUS U ITPU3HAKU
MIPOTEKAHUS XUMUYECKUX PEAKIMNA. 3aKOH COXPAHEHUSI MACChl BEIIECTB. XUMUYECKUE YPABHEHHUS.
Pacuetsl o xuMuyeckuM ypaBHeHUsIM. Peakunu pasnoxenus. IIoHsATHE O CKOPOCTH XMMHUUYECKOU
peaklMK U KaTalIu3aTopax.
Peakuuu coenqunenus. Lenouku nepexonos. Peakuuum 3amenienus. P akTHBHOCTH METAJIOB.
Peakiiun oomena. [IpaBuno beprosie . Tumbl XUMHYECKUX peaKIMil Ha MPUMEpPE CBONCTB BOJIBI.
[Tonsitre o ruaponmse. Kontponbhas padota Ne 4 «3MeHEHHS, TPOUCXOSIINE C BEIISCTBAMIU
JdemMoHCTpanmu.
15. IIpumeps! pu3nyecKux SBICHUN: a) IIaBieHue napaduHa; 0) BOSTOHKA HOA UITU
OCH30MHOI KHCJIOTHI; B) PACTBOPEHHUE OKPAIIEHHBIX COJICH; T') MU Y3Us TYIIHCTHIX
BEILIECTB C FOPSIIEN JTaMIIOYKH HAKAJIMBAHUS.
16. ITIpumepsl xumudeckux sBiaeHui: 1) ropenne maruus, ¢pocdopa; 0) B3auMoICHCTBUE

COJITHOM KHCJIO- I'bl C MPaMOPOM WJIM MEJIOM; B) nonydenue ruapokcuaa meau (II);
I) pacTBOpeH#He MOIYy4eHHOTO THAPOKCH A B KUCIOTaX; 1) B3aumoercTBue okcuaa meau (1) c
CEPHOM KUCJIOTOM NP HArpeBaHUU; C) pa3I0KEHNE IEpMaHTaHaTa KaJlus; ) pa3IoKeHue
MEePOKCHIa BOJIOPO/Ia C TIOMOIIBIO TMOKCHIA MapraHila U KaTajia3bl KapTodess Wi MOPKOBU; 3)
B3aUMO/ICHCTBUE Pa30aBICHHBIX KUCIOT C METAJIJIAMHU.
JlaGopaTopHbie ONBITHI.
16. IIpokanuBaHue MeIU B IJIAMEHU CIIMPTOBKHU.
17. 3amemenue Menu B pactBope xjaopuna menu (II) xemnezom.
IIpeameTHbIe pe3yJibTaThl 00y4eHUs
Yyamuiicst 1OJKEH yMemsy:

o HCIOJIB30BATh NPH XapaKTCPUCTUKE BEIICCTB MOHATUA: «TUCTUIIALUA, KIICPETOHKAY,
CKPUCTAJUIU3AIUA», «BbIITAPUBAHUCH, «(1)I/IJ'IBTpOBaHI/IG», «BO3I'OHKa, UJI1 Cy6J'II/IMaLII/I$I)),
«OTCTauBAaHHUC», «I_ICHTpI/I(l)yFI/IpOBaHI/Ie», «XUMHYCCKAd peaklusa», «KXUMHYCCKOC YPABHCHUC),
«p€aKuru COCAUHCHUA», KPCAKIIUN PA3JIOKCHUA)», KPEAKITUU O6M€Ha)), «pe€aKuuru 3aMCUICHUS,
«peaKIK HeUTPATH3ALUI», «IK- FOTEPMUYECKHE PEaKIINIy, «IHI0TCPMUICCKUE PEAKIHNY, «PeaK-
LUH TOPCHUA», KKATAJIU3aTOPbD», «(l)epMeHTBI», <(06paTI/IMLIG peakuumn», «H606paTI/IML16 peakuumn»,
«KATAJIMTUYCCKUC PCAKIIUN, *'MmexaTaJIMTHIEeCKHe peakuum», «paa aKTUBHOCTHU METAJUIOBY», «KTUM-
poJIn3Y;

¢ yCTAHABJIMBATH IIPUYINHHO-CIICACTBCHHBIC CBA3U MCKAY (1)I/I3H‘ICCKI/IMI/I CBOMCTBaMH BCIICCTB U

crocooom pa3aciieHus CMCCQﬁ;

OOBSACHATH 3aKOH COXpaHCHUS MACCHI BEIIECTB C TOYKU 3PCHUA aTOMHO-MOJICKYJIAPHOI'O YUCHUA,
COCTAaBJIATb YPABHCHUA XUMHUYCCKUX peaKLIHfI Ha OCHOBC 3aKOHAa COXpaHCHUA MACChI BEHICCTB,
OIMUCBIBATH pE€aKMU C MTOMOLIBIO €CTECTBCHHOI'O (pYCCKOFO NI pOZ[HOFO) SA3bIKa U A3bIKaA XUMHH,
KJ'IaCCI/I(I)I/ILII/IpOBaTL XUMUYCCKHEC PCAKINHU 10 YHUCITY U COCTABY MCXOJAHBIX BCUICCTB U ITPOAYKTOB
pCaKkuuu; TCIJIOBOMY 3(1)(1)CKTy; HaMpaBJICHUIO TPOTCKAHUSA PCAKIINH; YHAaCTUIO KaTaJlnu3aTopa,

o HCIIOJIb30BAaTh Ta6HI/IHy PacTBOPUMOCTH JIA OTIPEACITICHHUA BO3MOKHOCTHU ITPOTECKAHUA peaKquI
o0MeHa; 3JIEKTPOXUMUYECKHIH Psii HAPSDKEHUH (AKTUBHOCTH) METAJIIOB [T ONIPEIeNIeHUs
BO3MOKHOCTH ITPOTCKAHUA peaKLII/If/i MCKAY METAJUIaMU U BOAHBIMU paCcTBOpa-

® MM KHUCJIOT U COJIEH;

o Ha6J'IIO,I[aTI> 1 OIIMCBIBATDH MPU3HAKU U YCJIIOBUA TCUCHUA XUMUUCCKUX peaKL{Hﬁ, JACJIaTh BBIBOJABI HA
OCHOBAaHMH aHaJIKu3a Ha6J'IIO):[GHI/II71 3a SKCIICPUMCHTOM;

o IIPOBOJAUTH PACUCTHI IO XUMHUYCCKUM YPaBHCHUAM Ha HAXOXKACHHUE KOJIMYCCTBA, MaCChl UIIN o0BemMa
IMPOAYKTa pE€aKIuX 110 KOJIMYECTBY, MaCcCEC UIIN 061)eMy HCXOOHOT'O BE€HICCTBA, C UCITOJIb30BAHUECM
MIOHATHS «J0JIsD», KOTJ1a UCXOJHOE BEIIECTBO AAHO B BUJIE PACTBOpPA C 33JaHHOW MacCOBOH oyen
PaCTBOPCHHOT'O BCHICCTBA NI COACPIKUT OMPEACICHHYIO JOJJIIO HpI/IMeCCﬁ.

MeTarlpeleeTm,le pe3yJabTaThl 06y'lelll/lﬂ
VYyammiics 10mKeH ymems:

o COCTAaBJIATh Ha OCHOBC TCKCTAa CXEMbI, B TOM YHUCJIC C IPUMCHCHUCM CPCACTB I/IKT,

o CaMOCTOATCIBHO O(l)OpMJ'ISITB OTYCT, BKJ'IIO‘laIOH_[I/Iﬁ OIMMCAaHHNC SKCIICPUMECHTA, €TO PE3YyJIbTATOB,
BBIBOJIOB;

®  JCIOJB30BaTh TAKOW BUJ MBICICHHOTO (HI€aTHFHOTO) MOACIUPOBAHMS, KaK 3HAKOBOE



MOJIeJHpOBaHue (Ha MpUMepe YpaBHEHUH XUMUYECKHUX PEeaklnii);
e paznuyaTh 00bEM U COZepIKaHNe TIOHATHI; pa3indaTh POIOBOE U BUIOBOE MTOHSATHUS; OCYIIECTBIISTH
POJIOBUIOBOE OTIpE/IETICHIE TOHATHH.

Tema 5. Ilpaxktukym 1. [pocreiimue onepanuu ¢ Bemecrsom (3 4)
1. IlpaBuiia TexHUKK 6€30MACHOCTH MpH PaboOTe B XUMUUECKOM kabuHeTe. [IpueMsr oOpamieHus ¢
nabopaTopHbIM 000PYIOBaHUEM U HAarpeBaTeIbHBIMU IPUOOpaMH
2. [Ipu3HaKy XUMHYECKUX PEAKIIHUIA.
3. [IpuroToBiieHne pacTBOpa caxapa M pacueT ero MacCOBOH JIOJH B pacTBOPE.
IIpenmeTHBIE pe3yabTAaThI 00yYeHHS
VYyamuiics J0JDKEH yMemb.
e oOpamatscs ¢ 1abopaTOPHBIM 00OPYAOBAHUEM M HarpeBaTeNbHBIMU IPUOOPAMHU B COOTBETCTBHH C
NpaBUJIaMHU TEXHUKH 0€30MAaCHOCTH;
e  BBINOJHATH NpOCTEiIIe MprueMbl paboThI ¢ 1a00paTOPHBIM 000PYIOBaHHEM: TaOOPAaTOPHBIM
IITaTUBOM; CIIUPTOBKOM;
e HaOmOIaTh 32 CBOMCTBAMH BELIECTB U SBJICHUSAMHU, IPOUCXOAALINMY C BEIIECTBAMU;
®  OIUCHIBATh XMMUYECKUI S3KCIEPUMEHT C IOMOILIbIO ECTECTBEHHOTO (PYCCKOTO MM POAHOTO) SI3bIKA
U SI3bIKA XUMUH;
e Je7aTh BBIBOJBI IO PE3yJIbTaTaM MPOBEACHHOIO 3KCIIEPUMEHTA,;
® TOTOBUTH PACTBOPHI C ONPEAEICHHON MacCOBOM A0JIEH paCTBOPEHHOTI'O BEILIECTBA;
® [PUTOTOBUTH PACTBOP U PACCUMTATH MACCOBYIO JOJIO PACTBOPEHHOTO B HEM BEILECTBA.
MertamnpenMeTHble pe3yabTaThl 00yUeHUs
e VYvyamuiics TOMKEH YMemb:
®  CaMOCTOSTENBHO HUCIOJIb30BaTh ONOCPEIOBAHHOE HAOIIIOICHHE.

Tema 6. PacTBopenue. PactBopbl. CBolicTBa pacTBOPOB 3J1eKTPOJINTOB (18 1)
PactBopenue kak ¢pu3uMKo-XUMHYeCcKui mporecc. PactBopuMocTs. THIIBI pacTBOPOB .
DnekTponuTrHdeckas auccoruanusa. OCHOBHBIC MOJIOKEHHS TCOPHUH AICKTPOIUTHICCKOU
nuccoranuu. MlonHble ypaBHeHUs peakinid . KHCIIoThI: KiaccuduKalys U CBOMCTBA B CBETE.
OcHoBanus: kinaccudukaius u ceoiictsa B ceete T/l . Oxkcupl: kiaccuduKaius U CBOMCTBA.
Conu: knaccudukanus u cBoiictBa B cBete TOJI. ['eHeTnueckas cBsA3b MEXKAY KJIaccaMH He-
OpPraHNYECKUX BEILIECTB.

KoHntponbHas pabora Ned «PactBopenue. PactBopsl. CBOMCTBA paCTBOPOB AJIEKTPOIUTOBY
Knaccudukanms xumuueckux peakuuii. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. CBoWcTBa
M3YYECHHBIX KJIACCOB BEILIECTB B CBETE OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
JdemMoHCcTpaumu.
17. VcnpiTanue BeUIECTB U MX PAaCTBOPOB HA JIEKTPONPOBOIHOCTH,
18. 3aBHCHMOCTD AIIEKTPOIIPOBOHOCTH YKCYCHOM KHCIOTHI OT KOHIIEHTPAIUH.
19. JIBmxeHHe OKpalIeHHBIX HOHOB B 3JIEKTPHYECKOM IIOJIE.
20. BzanmMozeiicTBre IIMHKA C CEPOHl, CONMSTHOW KHCIIOTOM, XJIOPUAOM MEIIH (I I).
21. 'openue maruusl.
22. BzauMojelcTBUE XJIOPHON M CEPOBOJIOPOIHOMN BOIBI.
JlabopaTopHble ONBITHI.
18. B3aumoeiicTBre pacTBOPOB XJIOPHUIAa HATPUS U HUTpaTa cepedpa.
19. IlomydeHne HEPaACTBOPUMOTO THAPOKCHIA W B3aUMOJICUCTBHE €T0 ¢ KHCIOTAMH.
20. B3aumonencTBre KUCIOT C OCHOBAHUSIMU.
21. B3anmoeiicTBHE KHCIIOT C OKCUJIAMH METAJIJIOB.
22. B3anMoAelCTBHE KUCIIOT C METaJIJIaMH.
23. B3aumoaeicTBIE KUCIIOT C COJISIMH.
24. B3auMOJeHCTBHE 1ICI0UCH,C KUCIOTaMH.
25. B3auMonencTBHE MIET0UEH ¢ OKCHOAMU HeMeTAJUI0B.B3anMoneicTBHE 1IeT0U€el C COJISIMHU.
27. Ilomy4yeHne u CBOMCTBA HEPACTBOPUMBIX OCHOBAHHM.
28. B3anmMoaelicTBHE OCHOBHBIX OKCUJIOB C KHCJIOTaMHU.
29. B3auMonencTBrE OCHOBHBIX OKCUIOB C BOJOH.
30. B3anMoaelicTBHE KUCIOTHBIX OKCHJIOB C IIEJI0YaMU.
31. B3aumoelicTBHE KUCIOTHBIX OKCHUJIOB C BOJOM.
32. B3anmoieiicTBHE coJIel | KMCIIOTaMHu.
33. B3auMOAEHCTBHE COJIEH C IIE€JI0YaMH.
34, B3anMoAeHCTBHE COJIEH C COIAMMU.



35. BzauMoieicTBrE pacTBOPOB COJICH ¢ METAILIAMHU.
IIpenmeTHBbIE pe3yabTaThl 00YUeHH
Yyamuiicst 1OJKEH yMemsy:

WCTIONIE30BATh MPHU XapaKTEPUCTHUKE MTPEBPAIICHUH BEIIECTB MTOHHU IIST: «PACTBOPY,
«OQIEKTPONUTHIECKAS] TUCCOITUALIHSD, «IIIEKTPOIUTHD), «HEIIEKTPOIUTHD), «CTETICHb
JUCCOLMAIINY, «CUIIBHBIC SJIEKTPOJIUTHI», «cTadble AIEKTPOIUTEI», «KATUOHBI», «AaHUOHBIY,
«KHCJIOTBD), «OCHOBAHUS, «COJM», KMOHHBIE PEaKLUN», «HECOIe00pa3yoIIe OKCUIbI,
«coIeo0pasyrome OKCHIIBDY, «\OCHOBHBIE OKCHIIBD», «KUCIOTHBIE OKCHIIBDY, «CPEIHHIE COIN,
«KHCITBIE COJIN», «OCHOBHBIE COJINY», «TEHETHYECKUHN P, KOKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pe-
AKLUN», «OKUCIUTEIbY, «BOCCTAHOBHUTENbY, «OKUCICHHEY, «BOCCTAHOBIICHHEY;

OIIHMCHIBATh PACTBOPEHHE KaK (PU3UKO-XUMUYIECKHH MPOIECC; HILTIOCTPUPOBATH ITPAMEpaMiu
OCHOBHBIE TIOJIOKEHUS TeopuH 37eK- [[lomuTraeckoil mucconnanim;, reHeTHIecKy0 B3aHMOCBSI3b
MeXy HemecTBaMHt (TIPOCTOE BEIIECTBO — OKCHJT — THAPOKCH — COJIb);

XapaKTepu30BaTh 0OLIMEe XUMHUECKUE CBOWCTBA KUCIOTHHIX [I OCHOBHBIX OKCHIOB, KHCIIOT,
OCHOBAHUI U coJieil ¢ MO3UIMNA TEOPHH NMEKTPOTUTHUECKOMN TUCCOLUAINN; CYIIIHOCTh
3NEKTPOJINTUYECKOM TUCCOLMAIY BEIECTB C KOBAJIEHTHOW MOJSAPHON U NOHHON XUMHUYECKOH
CBSI3BI0; CYIITHOCTh OKHACITHTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

MIPUBOJUTH IPUMEPHI PEAKIINNA, TTOATBEPKTAIONNX XHMIIECKHUE CBONCTBA KUCIOTHBIX 1 OCHOBHBIX
OKCH/IOB, KUCJIOT, OCHOBAaHHM H COJIeil; CyIIecCTBOBaHNE B3aMOCBSI3U MEXTy OCHOBHBIMHU KJIaCCaMHU
HEOpPraHWYEeCKUX BEIIECTB;

KJIACCU(HUIMPOBATh XUMHUYECKUE PEAKITUH 110 KA3MEHEHHIO CTETICHEH OKHUCIICHHS JIIEMEHTOB,
00pa3yIuX pearupyroilre BemecTBay;

COCTaBJIATh YPaBHEHUS dIIEKTPOIUTUIECKON AUCCOIMAIIMN KUCIIO T, OCHOBAHHUN U COJIEH;
MOJIEKYJIIpHBIE, TIOHBIE U COKpAIlCHHbIE NOHHBIE YPAaBHEHUS PEAKIHA C YIaCTHEM IIEKTPOIHUTOB;
YpaBHEHUS! OKHUCIIUTENbHO-BOCCTAHOBUTENILHBIX PEAKIN, UCTIONB3YS METOJI SIEKTPOHHOTO OasaHca;
YpaBHEHUS peaklUi, COOTBETCTBYIOIIMX MOCIIEOBATENBHOCTH («LIEMOYKEe») MpeBpalleHUH
HEOPTaHWYECKHNX BEIMIECTB PA3INYHBIX KIIACCOB;

OTIpeIETATh OKUCIUTENh U BOCCTAHOBUTENb, OKHUCIIEHNE U BOC- C TAHOBJIEHHUE B OKHCIUTENbHO-
BOCCTAHOBHUTEIBHBIX PEAKIUIX;

yCTaHaBJINBAaTh IPUUNHHO-CIIEICTBEHHBIE CBSI3U: KJIACC BEIIECTBA — XUMHUYECKHE CBOMCTRA
BEIIIECTBA;

HaOII0/IaTh W OTIMCHIBATh PEAKIIUN MEXIY DJIEKTPOIUTAMH C TIOMOIIBIO €CTECTBEHHOTO (PyCCKOTO
WJIH POJTHOTO) SI3bIKA U SI3bIKA XUMUHU;

MTPOBOJIUTH OTIBITHI, TOATBEPKIAIOIINE XHMHYECKHUE CBONCTBA OCHOBHBIX KJIAaCCOB HEOPTaHUIECKUX
BEIIIECTB.

MeTaHpe[lMeTHble Ppe3yabTaATHI oﬁyqe}mﬂ
Yyamuiics 10KeH ymMems:

JIeJ1aTh IOMETKH, BBIITUCKH, INTUPOBAHUE TEKCTA;

COCTaBJISTH JIOKJA;

COCTAaBIISITh HA OCHOBE TEKCTa TpaiKK, B TOM 4Kcie ¢ mpuMeHeHueM cpencts U KT;

BJIa/IETh TAKUM BHJIOM M3JIOKEHUS TEKCTa, KaK pacCyKAeHHE; UCIIOIb30BaTh TAKOM B MBICIEHHOTO
(MeanbHOTr0) MOAETUPOBAHMS, KaK 3HAKOBOE MOJIENNPOBaHKE (Ha IPUMEpe ypaBHEHUI peakiuit
JIUCCOLIMAINH, MOHHBIX YPaBHEHUU PEaKIHiA, IOJTypeakK- Ui OKUCICHHUSI-BOCCTAHOBIICHN);
pa3nu4aTh KOMIOHEHTHI JOKa3aTeNILCTBA (TE€3UC, apryMEHTHI U (OpPMY IOKa3aTeNbCTBA);
OCYILECTBIIATH MPSIMOE UHAYKTUBHOE JOKA3aTeIbCTBO.

Tema 7. lIpakTukym 2. CBoiicTBa pacTBOpOB J1eKTposuToB (14)

4. PemieHne sKCrIepUMEHTANIBHBIX 3a4a4.
IIpenMeTHBIE pe3yabTaThI 00y4eHHSA
VYyammiics 10mKeH ymems:

oOparmatecs ¢ J1abopaTOPHBIM 000PYJOBaHHEM M HArpeBaTEIbHBIMU MIPHOOPaMU B COOTBETCTBUH C
NpaBUJIaMHU TEXHUKU 0€30MaCHOCTH;

BBIMOJIHATH IPOCTEHIIINE TPUEMBI 00pAIICHUs € JIAOOPATOPHBIM 000PYAOBaHHEM: JIAOOPATOPHBIM
HITATHBOM, CIUPTOBKOIA;

HaOIII0IaTh 32 CBOMCTBAMH BEIIECTB U SBICHUAMH, IIPOUCXOISAIINMY C BEIIECTBAMH;

OIUCHIBATh XMMUYECKUH SKCIEPUMEHT C [IOMOIIbIO €CTECTBEHHOI'O (PYCCKOI'0 MJIM POAHOIO) SI3bIKA
U SI3bIKa XUMUH;

JIENIaTh BBIBOABI IO PE3yIbTaTaM MPOBEAECHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHHs



VYyammiics 10mKeH ymems:
®  OmpenensaTh, UCXO/ U3 Y4eOHOU 3a1auu, HEOOXOJMMOCTh HETIOCPEICTBEHHOTO HIIN
OTIOCPEIOBAHHOTO HAOIOACHHS;
®  CaMOCTOSITENILHO (POPMHPOBATH MIPOTPAMMY IKCIIEPHMEHTA.
Peseps — 1u
9 KJIACC
(2 4 B HEMEMIO, BCETO 68 1)

Beenenue. O0mas xapakTepuCTHKA XHMAYECKUX JJIEMEHTOB H XUMHUYECKHX PeaKIHii.
Iepuoauyeckmii 3akon u llepruoauueckasi cucrema Xumudeckux iementos JI. M. Menageneesa (10 q)
XapakTepruCcTHKa XUMUYECKOTO 3JIEMEHTa Ha OCHOBAHUU €T0 MoJiokeHus B [lepuoanueckoi
cucreme /1. 1. MenneneeBa. AMdoTepHbIe OKCHIBI U THAPOKCUIHI . [leproaudeckuii 3aK0H 1
[Tepuoanueckas cucrema /. 1. MeHieneeBa B CBETE yUEHUS O CTPOCHUHU aTroMa. XUMUYECKast
OpraHu3aIys )KMBOM M HEXKUBOW Mpupoabl. Kiaccubukaus XMuMUYECKUX PEeaKIuii IO pa3InuyHbIM
ocHOBaHUAM. [ToHATHE O CKOPOCTH XUMHUUYECKOHN peakuuu. Katanuzaropsl

Kontponbnas Nel «Beenenue. OO0mias XapakKTEpUCTHKA XMMHUYECKHX JIEMEHTOB U XUMHUYECKUX
peakuuid. [lepuonnueckuii 3akoH u [lepuoanueckast cucteMa XuMu4eckux 3neMeHToB /1. H.
MengeneeBa»
JdemMoHCcTpaumu.

1. Pasnuunsie ¢hopmer Tabmuips Jl. M. Menaeneera.
Mopenu aToMOB 31IeMeHTOB 1—3-T0 MeprooB.
Mogenb cTpoeHust 3eMHOTO Iapa (oNepedHbIi paspes).

3aBHUCHUMOCTEH CKOPOCTH XUMHUUYECKON PEAKIIUU OT MPUPOIBI Pearupyromux BEIIECTB.
3aBHUCHMOCTH CKOPOCTH XUMHUYECKOM PEaKIIui OT KOHIIEHTPAIIUHN Pearupyroniinx BEIeCTB.
3aBHUCHMOCTH CKOPOCTH XUMHUYECKOM PEakIiuyl OT IUIOMIaAN COTPUKOCHOBEHHSI PEarnpyrolIiX BEIeCTB
(«xkuTAIIIA cI0»).

7. 3aBHCHMOCTH CKOPOCTH XMMHYECKOW PEAKIINH OT TEMIIEPATYPhl pearupyrOIInX BEIIECTB.

8. T'oMoreHHBIH U TeTEepOTEHHBIN KaTaTU3bI.

9. ®depMeHTATUBHBII KaTaIn3.

10. WurubuposaHnue.

JlabopaTopHble ONBITHI.

1. [Toy4yeHue rTuapOKCHIA ITMHKA U UCCIIEIOBAHNE €r0 CBOMCTB.

2. MogenupoBanue noctpoenus [lepuoanueckoit cuctemsl xumudeckux 3nemenTo J. . Menneneesa.

3. 3amenieHue xene3oM Meau B pactBope cyibgara meau (1.

4. 3aBUCUMOCTb CKOPOCTH XUMHYECKOHN peaklliy OT MPUPOABI pearnpyIoNiX BEIIeCTB Ha puMepe
B3aUMO/ICHCTBUS KHCIIOT C METAJJIAMH.

5. 3aBHCHMOCTh CKOPOCTH XMMHUYECKOH PEaKIK OT KOHIIEHTPAIMH PearupyronX BEIIEeCTB Ha IPUMepe
B3aUMO/ICUCTBUS IUHKA C COJISTHOM KUCIOTON pa3innyHOM KOHUEHTPALIUH.

6. 3aBUCHMOCTh CKOPOCTH XUMHUECKOW peakIiK OT TUIONIa i COMPUKOCHOBEHHSI PEarupyIONIHX BEIIECTB.
7. MoaennpoBaHUe «KHUTIAIIETO CIOS».

8. 3aBHCHMOCTb CKOPOCTH XMMUYECKOW PEAKIIMH OT TEMIIEPATYPhl pearupyroIIuX BEIIECTB Ha TPUMEpPE
B3anmMoeiicTBus okcuna menu (II) ¢ pacTBopom cepHOIl KUCIOTHI pa3THYHON TeMIepaTyphl.

9. PaznoxxeHue nepokcra BOAOPOa ¢ MOMOIIBI0 okcuaa Mapranna (IV) u xatanassbl.

10. O6Hapy>keHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX TPOAYKTaX.

11. MarubupoBaHue B3aUMOACHCTBHUS KUCIIOT C METaJNIAMH YPOTPOITHHOM.

IpeameTHbIEe pe3yabTaThl 00yUeHUS
VYyamuiicss TOIKEH yMems.

®  JCIOJb30BATh [IPU XapaKTEPUCTUKE NPEBPAILEHUI BELIECTB IOHATHS: «XUMHUYECKas PEAKLUS»,
«pEaKIMU COSJIMHEHUS, «PEAKIINU
®  Da3NOKCHUSNY, «PEAKIIUH 0OMEHay», «PEaKIINU 3aMEIICHUS, «PEaKIUN HEHTpaTU3aIum,

«OK30TEPMHUYECKHE PEAKIIUIY, «IHIOTEPMHUYCCKHE PEAKIIHY», «00paTUMbIE PEaKIuny,

«HEOOpaTUMBIE PEaKIIUNY, KOKUCITUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUIY, <TOMOTCHHBIC

p€akuum», «reT€POr€HHbIC PEAKIUN», KKATAIIUTHICCKUE PCAKINN, «HEKATAIIUTHICCKHUE PCAKIINN),

«TerI0BOH 3(h(PEeKT XUMHUECKOH PEaKIum», «CKOPOCTh XUMHUECKOHN PEaKIUi», «KaTaan3aTopy;

®  XapaKTEepPHU30BaTh XMMHYECKUE 3JIEMEHThI 1—3-TO TIEpHOJIOB 110
e ux nonoxeHuto B [lepuoauueckoil cucreme xumuueckux saemenToB J. . Menneneesa:

XUMHUYECKHUN 3HAK, TIOPSAKOBEIN HOMED, IIEPUO/T, TPYIIIIa, IOrPYIIa, OTHOCUTEIbHAS aTOMHAs

Macca, CTpOeHHE aToMa (3apsij sSiApa, YHCIIo MPOTOHOB U HEUTPOHOB B siApe, 00IIee YUCIIO

3JIEKTPOHOB, pacHpe/esIeHHe 3JIEKTPOHOB IO AIEKTPOHHBIM CIIOAM, TIPOCTOE BEIIECTBO, opMyIa,

HA3BaHUE U TUII BBICIIETO OKCUA U TUPOKCHUJIA, JICTYYETO BOJIOPOTHOTO COSTUHEHUS (151

RO RCYAEN



HEMETAJUIOB));

e  XapakTepu30oBaTh OOIIME XMMUYECKHE CBOMCTBA aM(POTEPHBIX OKCUAOB U THIPOKCUIIOB;

e IIPUBOJUTH IPUMEPHI PEAKLH, TOATBEPKAAIOLIIMX XUMUYECKHE CBOIICTBA aM(DOTEPHBIX OKCUAOB U
THIIPOKCHUIOB;

® 1aBaTh XapaKTEPUCTUKY XMMUYECKUX PEaAKLHUH [0 YHCITY U COCTaBY HCXOAHBIX BEIIECTB U
NPOAYKTOB pPEaKiy; TeMI0BOMY 3G PEKTy; HaNpaBIeHUIO TPOTEKaHUs PEaKIH; U3MEHEHHIO
CTETIEHEeH OKHMCIICHUS 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOIHBIX BELIECTB; YIAaCTHIO
KaTaJln3aTopa;

e OOBSICHATH U IPUBOAMUTH MPUMEPHI BIUSHHUS HEKOTOPBIX (PaKTOPOB (IIPUPOAA PEarnpyroInux
BEIIECCTB, KOHIIEHTPAIIMS BEIIECTB, AABJICHUE, TEMIIEPATypa, KaTaJu3aTop, MOBEPXHOCTh
COIIPUKOCHOBEHHMS PEATUPYIOIINX BEIIECTB) HA CKOPOCTh XUMHUYECKHUX PEaKIINH;

e HaOmIOIaTh U ONMCHIBATH YPABHEHUS PEAKLUI MEXIy BEIIECTBAMU C IOMOIIBIO €CTECTBEHHOT'O
(pycckoro Wi POIHOTO) SI3BIKA U SA3BIKA XUMUH;

® TPOBOAMTH OMBITHI, MOATBEPIKIAIOIINE XUMUIECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB U
THIIPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT Pa3In4HbIX (pakTopoB (mpupoaa
pearupyomyx BeuecTs, KOHIICHTPalus BEIIeCTB, JaBlIeHUE, TeMIIepaTypa, KaTalnu3aTop,
MIOBEPXHOCTH CONPUKOCHOBEHMS PEArHPYIOIINX BEIIECTB).

MeTanpeaMeTHbie pe3yabTaTbl 00y4eHUs!
Yyamuiicst 10JKEeH yMemn:

e  OIpenensiTh Lesb yI4eOHO! NesTEIbHOCTH C IOMOLIBIO YUUTENS U CAMOCTOSITEIIbHO, HCKaTh CPEACTBA
€e OCYIIECTBIICHHS, paboTas O IIaHy, CBEPATh CBOM JEHCTBUS C LETIbIO U IPU HEOOXOAUMOCTH HC-
NPaBJISITh OIIMOKU C TOMOIIBIO YUUTENSI K CAMOCTOSITEIBHO; COCTABIIATh AaHHOTAIHIO TEKCTa;

®  CO3JaBaTh MOJICTH C BBIZICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTA U MPEJCTABICHUEM UX B
MPOCTPAHCTBEHHO-TPapHUECKON HITH 3HAKOBO-CUMBOIUYECKON (hopMe;

®  ONpeeNaTh BUABI KIacCU(PUKAINU (€CTECTBEHHYIO 1 HCKYCCTBEHHYIO);

®  OCYILIECTBJIATH NPSMOE ACAYKTHBHOE JOKA3aTEIbCTBO.

Tema 1. Merainl (14 )
Bek meanbIi, OpOH30BBIH, Keae3HbIN. [lomokeHne 351eMeHTOB- MeTauioB B [lepuoaudeckoit
cucreme /1. 1. MenneneeBa 1 0COOEHHOCTH CTPOEHHUS UX aTOMOB. DU3MYecKue CBONCTBA MeTal-
noB. CrnaBbl. XMMHYECKHE CBOMCTBA MeTaioB. MeTtasuibl B pupoie. OO1iie crnocoOsl ux
nonydeHus. [loHaTre o Koppo3uu METAIIIOB
OO6mras xapakTepucTuka 31eMeHToB [A rpynmbl. CoeTMHEHHS MIEeTOYHBIX MeTauioB. Illemodnose-
MenbHbIe MeTauIbl. CoeqMHEHNS IIEJIOYHO3EMENBHBIX AIIOMUHUN U ero coeannenus. JKene3o u
€ro COCOUHEHMUS.
Kontponbnas paboraNe2«Metaibny
JleMoHCTpALUK.
11. OOpa31b! MIETOYHBIX U MIET0OYHO3EMENFHBIX METAILIOB.
12. OOpa3siisl CIUIABOB.
13. B3aumoeicTBUE HATPHS, JIUTUS U KAJIBIUS C BOJIOU.
14. BzaumoeiicTBIE HATPHUS U MarHusi C KUCIOPOJIOM.
15. B3anmoaeicTBHE METAJNIOB C HEMETAIaMH.
16. Tlonyuenue ruapokcunos xenesa (1) u (111).
JlaGopaTopHbie ONBITHI.
12. B3aumo ielicTBIEe pacTBOPOB KHCIIOT M COJIEH C METaJIJIaMH.
13. O3HaKoMIIEHHE C pyIdaMH XKele3a.
14. OxpammBaHue IIAMEHH COJISMH MIEIIOYHBIX METAJIIIOB.
15. B3aumoelicTBue KajabLys ¢ BOJOM.
16. IomydeHne THAPOKCHIA KAJIBITUS U UCCIICIOBAaHUE €TO CBOMCTBR.
17. Ilony4yeHue rUApOKCHUIA ATIOMUHUS U UCCIETIOBAHUE €TI0 CBOMCTB.
18. B3aumoelicTBue JKejie3a ¢ COJITHOM KUCIOTOM.
19. Tlomyaenne ruapoxcunos xxenesa (1) u (II1) u n3yyenne ux cBOiCTB.
IIpenMeTHBIE pe3yabTaThI 00y4eHHSA
VYyammuiics TOIDKEH yMems.
®  JCTOJB30BATh MPH XaPAKTEPUCTHKE METAIUIOB M MX COCTUMHCHUN MTOHATHS: «METAJUTBD», «PSIT
AKTHUBHOCTH METAJIJIOBY, «IIEJIOYHBIE METAJIIbIY, «IEJIOYHO3EMEIbHBIC METAJUIBD), HCII0JIB30BATh UX
MIPH XapaKTEPUCTUKE METAIUIOB;
® 1aBaTh XapaKTEPUCTHKY XUMUYICCKUX IJIEMEHTOB-METAIIIOB (IIETOYHBIX METAJIOB, MarHHSI,
KaJIBIIHSI, A TFOMHUHUSA, KeJie3a) 10 X MOJIOKCHHIO B [leproandeckoit cucreMe XUMUIECKUX



anemenToB /. YI. Menneneera (XUMHUECKHAN 3HAK, TIOPSAKOBLIN HOMEp, IIEPHOI, TPYIITA,
MOJTPYTIa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOCHHE aToMa (3aps sIpa, YUCI0 IPOTOHOB
HEHTPOHOB B siipe, 00IIee YHCIIO 3JIEKTPOHOB, PACIPEEICHUE IIEKTPOHOB 110 SIEKTPOHHBIM
CJI0SIM), TIPOCTOE BEMIECTBO, (hOpMyIa, Ha3BaHUE M THII BBICIIIETO OKCHIA U THAPOKCHIA);

® Ha3BIBaTh COEAMHEHUS METAIIOB M COCTABIATH X (POPMYIIBI 10 Ha3BAaHUIO;

®  XapaKTepH30BaTh CTPOCHHE, O0IHe (HU3NIECKIEe U XUMUIECKIE CBONCTBA MMPOCTHIX BEIIECTB-
METAaJIJIOB;

e  OOBSICHATH 3aBUCUMOCTH CBOWCTB (MJIM MPeCKa3bIBaTh CBOMCTBA) XMMUYECKUX IIEMEHTOB-
METaJIIOB (paAnyc, METAIJIMYECKIE CBOHCTBA AIIEMEHTOB, OKUCIUTENFHO-BOCCTAHOBUTEIILHBIE
CBOICTBA AJIEMEHTOB) U 00pa3yeMbIX UMH COCMHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBHICIINX
OKCHJIOB ¥ THAPOKCHIOB, OKUCITHTEIHHO-BOCCTAHOBUTEIBHEIE CBOMCTBA) OT MOJIOKEHUS B
[Tepuoanueckoii cucteme xumuiyeckux 3neMenToB . . Menneneena;

®  OIUCHIBATH OOIINE XUMHYECKHE CBOWCTBA METAJIOB C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 HITH
POIHOTO) SI3bIKA U SI3bIKA XUMHH;

®  COCTaBIISITh MOJIEKYJISIPHBIE YPaBHEHUS PEaKInii, XapaKTePU3YIOINX XUMHUIECKHE CBOMCTBA
METaJIJIOB U MX COSMHEHUH, " TaK)Ke dIIEKTPOHHBIC YPAaBHEHHS MTPOIIECCOB OKUCIICHUS -
BOCCTAHOBJICHHUS; YPABHEHHUSI AIEKTPOIMTHIECKOM TUCCOLUAINI;, MOJICKYIISIPHBIE, TIOJTHBIE U
COKpAIIeHHbIE HOHHBIE YPABHEHHUS PEAKIMN C yJacTHEM BJIEKTPOIUTOB,;

®  yCTaHaBIMBATh MPUYNHHO-CICICTBECHHBIE CBSI3U MEXIY CTPOCHHUEM aTOMa, XUMHYECKOH CBS3bIO,
THUTIOM KPUCTAJUTMYECKON PEIIeT- KM METAIIOB U MX COSAMHEHUH, NX OOIMNMHU (PU3NIECKUMHA U
XUMHYECKHMHU CBOMCTBAMU;

®  ONHCHIBATh XUMUYECKHE CBOMCTBA IIETOYHBIX U IIETOYHO3EMETbHBIX METAIJIOB, @ TAK)KE AIFOMUHUS
1 )KeJie3a ¥ UX COeTMHEHU ¢ TOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 MU POJIHOTO) SI3bIKA U SA3BIKA
XUMHU;

®  BEINOJHATH, HAOMIOJATH U OMMUCHIBATh XUMHUYECKHUI SKCIIEPHUMEHT TI0 PACIIO3HABAHHUIO BAYKHEHIIINX
KaTHOHOB METAJUIOB, THAPOKCH/I- HOHOB;

® OKCIIEPUMEHTAIIbHO MCCIIEeI0BaTh CBOMCTBA METAIJIOB M MX COETUHEHUH, periaTh
3KCIIEpUMEHTANbHbIE 3a/1a41 10 TeMe «MeTaribny;

®  ONHCHIBATh XUMUYECKHH IKCTIEPUMEHT C MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJIHOTO) S3bIKa
U SI3bIKa XUMUU;

® [IPOBOAMTH PACUETHI IO XUMUIECKIM (DOPMYJIaM U YPaBHEHUSIM PEAKIIHiA, IPOTEKAFOIINX C
y4acTHEM METAJUIOB M UX COCTMHEHU.

MeTanpeaMeTHbie pe3yabTaTbl 00y4eHUst
Y4ammiics T0IKEH yMemb.:

e paboTarh IO COCTABIEHHOMY TUTaHY, UCTIONB3YS HAPSIY C OCHOBHBIMH H JIOMIOTHUTEIFHBIE CPEICTBA
(cipaBoUHYIO TUTEPATYPY, CIOXKHBIE TPUOOPHI, cpenctea UKT);

®  C MIOMOIIBIO YYHUTEINSI OTOMPATH JJIsl pellieHHsT yI4eOHbIX 3a71a4 He00X0AUMBIE CIIOBAPH,
SHIUKJIONEANH, CIIPABOUYHUKH, DJIEKTPOHHBIE TUCKHU;

®  COIOCTABIISITh U OTOMPATh HH(OPMAIIHIO, TIOIYUYESHHYIO U3 Pa3IYHBIX HCTOYHUKOB (CIOBapH,
SHIUKJIONEANH, CIIPABOYHUKH, DJIEKTPOHHBIE TUCKH, ceTh IHTepHeT);

® IIpeaCTaBJIATh HHGOPMAIUIO B BUJIE TaOJIHII, CXeM, OIIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenueM cpeacts UKT;

e 0o(opMIATE CBOM MBICIH B YCTHOM X IMCbMEHHOM PEYH C YY€TOM CBOUX y4EOHBIX M )KU3HEHHBIX
PEYEBBIX CUTYalMiA, B TOM uucie ¢ npuMeHeHueM cpencts UKT;

®  COCTaBIISITh PEIEH3UIO Ha TEKCT; OCYIIECTBIATH JOKa3aTeNbCTBO OT MPOTUBHOTO.

Tema 2. IlpakTukym 1. CBoiicTBa MeTAJLJIOB M UX coeUHeHUT (2 1)
1. Pemenue skcepuMEHTAIBHBIX 337]a4 Ha paclio3HaBaHUE U MOJTYUYCHUE COCTUHEHUN METAJUIOB.
IIpenmeTHBIE pe3yabTaThl 00YUeHHS
VYyammiics 10omKeH ymems:

e oOpamarscs ¢ 1abopaTOPHEIM 00OPYAOBAaHUEM M HarpeBaTeNbHBIMHU IPUOOPAMU B COOTBETCTBHH C
NpaBUIIaMHU TEXHUKN 0€30MAaCHOCTH;

e  HaOO/IaTh 32 CBOMCTBAMH METAIJIOB U UX COETUHEHNUH U SIBICHUSMH, POUCXOAIINMHU C HUMU;

®  ONHCHIBATH XUMHUYECKHH IKCTIEPUMEHT C TOMOIIBIO €CTECTBEH- . HOTO (PYCCKOTO HIIH POIHOTO)
SA3BIKA U SI3bIKA XUMUH,

e  JenaTh BRIBOZBI IO PE3yIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe Pe3yJabTaThl 00yYeHUs
Yyamuiics 1OJKEeH yMemn:

®  OIpENeNsATh, UCXOJS U3 yueOHOMW 3a1a4ur, HEOOXOAMMOCTh MCIIOTH30BAHUS HAOIIOACHUS HITH

9KCIIEPHMEHTA.



Tema 3. Hemerauinl (25 u)
OO6mras xapaktepucTuka HemeTanaoB. OOe XMMUYECKIE CBOMCTBA HEMETa/IIOB. HemeTabl B
MIPUPOJIE U CIIOCOOBI UX nosyueHus. Bomopon. Boga. INamorensr . CoeuHeHNs raJlOr¢HOB.
Kucnopon. Cepa, ee puzndeckue u xumuueckue cBoiicta. CoenuHeHus cepbl. CepHas KHCIIOTa
KaK JIEKTPOJUT U ee coiu. CepHasi KUCIOTa Kak OKUCIUTeNb. [loydenre u npuMeHeHne CepHOM
KHCJIOTBI. A30T U €ro cBOMCTB. AMMHMAK U ero cBorcTBa. Conu amMoHus. OKCHJIBI a30Ta.
A30THas KUCJIOTA KaK 3JEKTPOJIUT, €€ MPUMEHEHUE. A30THasi KUCIOTa KaK OKUCIUTENb, €€
nonyuenue. @ocdop. Coenunenus pocdopa. [loustue o pochopubix ynodpenusax. Yriepos
Oxkcuppl yraepoaa. YToJbHAsSI KHCIIOTA U €€ CONH. JKeCTKOCTh BOJIBI U CTIOCOOBI €€ yCTpaHEHUS.
Kpemuuii. Coeaunenusi kpeMuusi. CHIMKaTHAs! TPOMBIIIJIEHHOCTD.
KoHntpoisbHas pabora Ne3 «Hemerais»
JdemMoHCTpaumu.
17. O06pa3Isl TAIOTeHOB — MPOCTHIX BEIIECTB.
18. B3aumoneiicTBUe raloreHOB ¢ HATPHEM, C ATFOMUHHEM.
19. BriTecHeHMe XJI0pOM OpoMa HJIH MOJa U3 PACTBOPOB HX COJICH.
20. B3anmMopelicTBIE cCephl C METANIaMH, BOZOPOAOM M KHUCIIOPOJIOM.
21. B3anmMopeicTBHE KOHIICHTPUPOBAHHOH a30THOM KHUCIIOTHI C MEJIBIO.
22. TlornouieHue yriieM pacTBOPEHHBIX BEIIECTB WM TA30B.
23. BoccTraHOBIIEHHE MEIU U3 €€ OKCHAA yTIIeM.
24. OO0pa3upl IPUPOTHBIX COSANHEHHH XJI0pa, cepbl, hochopa, yriepoaa, KpeMHHS.
25. OOpa3ibl BAXXKHEHIINX JIS HApOJIHOTO XO35HUCTBA Cylib()aToOB, HUTPATOB, KApOOHATOB, hocharTor.
26. OOpa3sIbl cTeKIa, KepaMUKH, IIEMEHTA.
JlabopaTopHble ONBITHI.
20. Ilony4yeHue u pacrio3HaBaHHUE BOJIOPO/A.
21. UccnenoBanne MOBEPXHOCTHOTO HATSKEHUS BOJBL.
22. PacTBOpeHue mepMaHraHaTa Kajlusi Ml MEJIHOTO KyIopoca B BOJIE.
23. l'mapatanus o6e3BoxkenHoro cynbhara menu (11).
24. V3roToBi€HUE TUIICOBOIO OTIEYATKA.
25. O3HaKOMJICHHE C KOJJIEKLIHEH OBITOBBIX (PUIBTPOB.
26. O3HaKOMJIEHHE C COCTaBOM MUHEPAIILHOW BOJIBI.
27.KauecTBeHHas! peaklusi Ha TaJIOreHUA-UOHBI.
28. [lony4yeHue U pacio3HaBaHUE KUCIOPOAA.
29. 'openue cepbl Ha BO3yXe U B KHCIIOPOJIE.
30. CpoiicTBa pa30aBlIieHHOW CEPHON KUCIIOTHI.
31. 3yuenue cBOMCTB aMMHAKA.
32. Pacnio3HaBaHue COJNEH aMMOHHUSL.
33. CgoiicTBa pa30aBIeHHONW a30THOM KUCIOTHI.
34. B3aumoielicTBHE KOHLIEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEBIO.
35. T'openue docdopa Ha BO3ayXe U B KUCIOPOJIE.
36. PacnioznaBanue gocdaros.
37. 'openue yriis B KUCIOPOJIE.
38. [lonmy4yeHune yroiibHON KUCIOTHI U H3y4YEHHE €€ CBOMCTB.
39. Ilepexox kapOOHATOB B THIPOKAPOOHATEHI.
40. Paznoxenune ruipokapOOHaTa HATPUSL.
41. IlonmyyeHne KpeMHEBON KHUCIOTHI U U3yUEHHE €€ CBONCTB.
IIpenMeTHBIE pe3yabTaThI 00yYeHHA
VYyammiics TomKeH ymems.
®  JCIOJIB30BATh NP XapaKTEPUCTUKE METAIJIOB M UX COSAMHEHHN HOHSITHS: «HEMETAIIIbD,
«TaJIOTeHbI», «aJUIOTPOITHBIE BUIOM3MEHEHHUS», «OKECTKOCTD BOJBD), «BPEMEHHAS KECTKOCTh BOABIY,
«TIOCTOSIHHAS )KECTKOCTB BOJIBI», «O0IIast )KECTKOCTh BOJBI»;
® J1aBaTh XapaKTEPUCTUKY XMMUYECKUX DJIEMEHTOB-HEMETAIIOB (BOJIOPO/Ia, FAJIOTCHOB, KUCIOPO/Ia,
cepsl, a3ota, pochopa, yriepoaa, KpeMHHUsI) 110 UX MOJI0KeHHI0 B [leproandyeckoi cucteMe XuMu-
yeckux 31eMeHToB [l. . MenneneeBa (XuMUUeCKuil 3HAK, TOPAIKOBBIM HOMEp, IEPHOA, TPYIIIA,
NOArpYyIIa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOSHHE aToMa (3apsj sIpa, YUCIO IPOTOHOB U
HEWTPOHOB B spe, 00IIIee YUCIIO 3JIEKTPOHOB, PACTIPEAETICHUE IIEKTPOHOB I10 JIEKTPOHHBIM
CJIOSIM), IPOCTOE BEUIECTBO, GOpPMYJia, Ha3BaHUE U TUII BBICILIETO OKCHJA U TUAPOKCHIA, GopMyIia 1
XapakTep JIETY4ero BOAOPOIHOIO COSINHEHN);
e Ha3bIBaTh COCIMHEHHS HEMETAIIIOB M COCTABIIATH MX (POPMYIIBI IO HA3BAHMUIO;
®  XapaKTepU30BaTh CTPOCHHE, O0IINE HU3HIECCKUE U XMMUUECKHE CBOMCTBA IPOCTHIX BEIIECTB-



HEMETAIIJIOB;
OOBSCHSTH 3aBUCHMOCTH CBOMCTB (MJIM MTPECKA3hIBATH CBOMCTBA) XUMHYECKUX HIIEMEHTOB-
HEMETAJUIOB (paJnyC, HEMETAIUTMYECKHE CBOMCTBA 3JIEMEHTOB, OKHCITHTEIPHO-BOCCTAHOBUTEIHHEIE
CBOIICTBA AJIEMEHTOB) U 00pa3yeMbIX UMH COCIMHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIINX
OKCHIOB ¥l THAPOKCHJIOB, JIETYIHX BOJOPOIHBIX COEAMHEHUH, OKACIUTEIHHO-BOCCTAHOBUTEIHHBIE
CBOICTBA) OT MoyIokeHHS B Ileproamieckoil cucteMe XuMuaeckux daemMenToB [[. 1. Menneneena;
OIMCHIBATH 00IINE XUMHUYECKHE CBOWCTBA HEMETAIUIOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM
POIHOTO) SI3bIKA U SI3bIKA XUMHH;

COCTaBIISITh MOJICKYJISIPHBIC YPaBHEHHS PEAKLUH, XapaKTePU3YIOIINX XUMUIECKHE CBOMCTBA
HEMETAIJIOB M X COCAMHEHHH, a TAKKE 3JICKTPOHHBIE YPAaBHEHHUS IIPOLIECCOB OKHUCIICHUSI-
BOCCTAHOBJICHUS; YPABHEHHS DJIEKTPOIUTHIECKOMN TUCCOIHAIIHH;

MOJIEKYJISIPHBIE, TOJHBIC U COKPALICHHBIC HOHHBIE YPaBHEHUS PEaKIMi C yUaCTHEM SIEKTPOJIUTOB;
yCTaHaBIUBATh NPUYNHHO-CIIEICTBEHHBIC CBSI3M MEXKIY CTPOSHHEM aToMa, XUMHUUECKON CBSI3bIO,
TUIIOM KPUCTAJUTUYECKON PEHIETKH HEMETANIOB U MX COETMHEHUH, NX O0IINMH (PU3NIECKUMH U XU-
MHUUYECKUMH CBOWCTBAMU;

OIHCHIBATh XMMHUECKHE CBOWCTBA BOJIOPO/Ia, TAIOT€HOB, KHCIOPO/Ia, CepHl, a30Ta, Gocdopa,
rpadmura, anmmasza, KpEMHUS B UX COE/IH- IIEHUH C TIOMOIIHI0 €CTECTBEHHOTO (PyCCKOTO MITH POIHOTO)
SI3BIKA U SI3bIKA XUMUH,

OIINCHhIBATh CHOCO6LI YCTpAaHCHU JKECTKOCTU BOJbI U BBIINIOJIHATH COOTBGTCTBYIOHII/Iﬁ UM
XUMHUYECKUI IKCIIEPUMEHT;

BEITIONHATH, HAOIOIATh 1 OMMUCHIBATh XUMUYECKHUI SKCIIEPUMEHT HO PacliO3HABAHUIO HOHOB
BOJIOpOZa ¥ aMMOHWUSI, cynb(dat-, kap0o- HAT-, CHIIHKAT-, pocdar-, XJIIopua-, OpOMHI-, HOTUA-HOHOB;
AKCIIEPUMEHTAIBHO HCCIIEeIOBATh CBOMCTBA METAIJIOB M X COCTUHEHHH, pelIaTh
SKCIIEPUMEHTANIbHBIE 3aa4n TI0 TeMe «HemeTamnbny;

OIMCHIBATh XUMUYECKUH SKCIIEPUMEHT C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA
" sA3bIKa XUMHH,

MPOBOJUTH PACUETHI 10 XUMHUYECKHM (POPMYJIaM B yPaBHEHUSIM PEaKIUH, IPOTEKAIOLIHNX C
Y4aCTUEM HEMCTAJIJIOB U UX COCI[HHGHHﬁ.

MeTanpeaMeTHbie pe3yabTaTbl 00y4eHuUst
Y4ammiics T0IKEH YMemb:.

OpPraHU30BbIBATH YUeOHOE B3aMMO/ICHCTBUE B IpyIIie (PacpeesTh POJIH, TOTOBAPUBATHCS JPYT C
JIPYTOM H T. 11.);

MpeaBUICTh (IPOTHO3UPOBATH) MOCIEACTBHSI KOJJICKTUBHBIX PEIICHHUN;

MOHMUMATh MPUYHHBI CBOETO HEYCIeXa U HaXOUTh CIIOCOOBI BBIXO/1a M3 3TOW CUTYAITUH;

B JIMAJIOTE C YUUTEIIEM YUUTHCS BHIPAOATHIBATH KPUTEPUH OLICHKU M OMPEIENIATh CTEIICHb
YCIICIIHOCTH BBITIOJTHEHUSI CBOCH pabOTHI M PadOTHI BCEX, UCXO/IS U3 UMEIOIINXCS KPUTEPHUECB,
COBCPUICHCTBOBATH KPUTCPHUHU OLCHKU U IMOJIB30BATHECA MU B XOJI€ OUCHKU U CAMOOIICHKHU,
OTCTaMBaTh CBOIO TOUKY 3pEHHS, apTYMEHTHPYS €€; MOATBEPKIATh apryMEHThI (JaKTaMu; KPUTHIHO
OTHOCHUTHCS K CBOEMY MHEHHUIO;

CJIymiaThb JPpYyrux, NblTaTbCAd NPUHUMATDL APYTYIO TOUKY 3pCHU, 6BITB TOTOBBIM U3MEHUTH CBOIO
TOYKY 3PEHUS;

COCTaBJIATh pedepaT 1o oNpeIeICHHOH hopme;

OCYIIECTBIIATH KOCBEHHOE pa3eHTENbHOE J0KA3ATEIBCTBO.

Tema 4. IIpakTuxkym 2. CBoiicTBa coequHeHHii HeMeTaL10B (3 1)

1. Pemenne axcriepuMeHTABHBIX 3a1a4 110 TeMe «lloarpyrma raJsoreHoBy.
2. Pemenne sxcniepuMeHTaNBHBIX 3a1a4 10 TeMe «lloarpynma kucmopoaay.
3. llonydenue, cobupaHue U pacrio3HaBaHHUE TA30B.

IIpenmeTHBIE pe3yabTaThl 00YUeHHSA

VYyammiics TomKeH ymems.

oOparaThcs ¢ 1adbopaTOpHBIM 000PY/I0BAaHUEM U HAarpeBaTEIbHBIMY ITPHOOPaMHU B COOTBETCTBHUU C
MPaBIJIAMU TEXHUKU 0€30TIaCHOCTH;

HaOII0AaTh 32 CBOMCTBAMH HEMETAIIOB M IX COCTUHEHUHN U SIBJICHUSMU, TIPOUCXOSIINMH C HIMH;
OTIMCHIBATh XUMUYIECKUN IKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POITHOTO) SI3BIKA
U S13bIKA XUMUU;

JienaTh BBIBOJBI 10 pe3yJIbTaTaM IMPOBEICHHOIO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe Pe3yJbTaThl 00y4eHHsI
Yyamuiics 1OJKEH YMems:

OMpeAeATh, UCXOAs U3 yUeOHOH 3a7aun, HEOOXOIUMOCTh MCIIOJIb30BaHUs HAOIIOACHHS UITH



JKCIIEpPUMEHTA.

Tema 5. O0001mIeHNe 3HAHUI 0 XMMHH 32 KyPC OCHOBHOM IIK0JIbI. [loAroToBKa K rocyaapcTBeHHOi
uroropoii arrectamuu (THA) (1049)

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema 1. M. Menaeneesa B CBeTe TEOPUU CTPOEHUS
aroMa
Buapl XuMuyeckux CBA3€H U TUIBI KPUCTAJUIMYECKUX PEIIETOK. B3auMOCBSI3b CTPOECHUS U CBOWCTB
BELLECTB.

Krnaccudukanus XUMHYECKUX pPEeaKIUi 10 Pa3IudHbIM npu3HakaMm. CKOPOCTh XUMHUYECKHIX
peaKIui.
Jucconmanusi 3J1€KTPOJIUTOB B BOAHBIX pacTBopax. Monusie ypaBHeHUs peakiuu. OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIC peakiuu. Kinaccudukaius u CBOMCTBAa HEOPTaHUYECKUX BEIIECTB. TpeHUHT -
TecThupoBaHue 1o Bapuantam ['MA npouuisix JeT u 1eMOBEpCUr
JInuHOCTHBIE pe3yabTaThI 00yYeHust
Yyamuiics: TOIKEH:
3HAamMb U NOHUMAMD .

o OCHOBHBIC UCTOPHUYCCKUEC CO6I)ITI/ISI, CBA3aHHBIC C PA3BUTUEM XUMHUU U O6].[ICCTB3; JOCTHXXCHUS B
001acTH XMMUU U KyJIbTYPHBIC TPAIUIHHK (B YACTHOCTH, HAYYHBIC TPAAUIIH) CBOCH CTPaHbI;

e  00IIeMHPOBBIE TOCTIKEHHS B 00JIaCTH XMWY, OCHOBHBIC TIPUHITUIIBI M TIPABUJIA OTHOIIEHUS K
MIPHUPO/IE; OCHOBHI 37J0OPOBOTO 00pa3a KU3HU U 30POBhECOEPETAIONINX TEXHOIOTHIA,

o IIpaBuJia MOBCJACHUS B 1IpC3BI>I‘-IElI\/IIHI:.IX CUTyaluAaXx, CBA3aHHBIX C BO3[ICI710TBHCM Pa3IMYHBIX
BEILICCTB;

o OCHOBHBIC ITpaBa U O65133HHOCTI/I Tpa)kxaaHruHa (B TOM YHCIJIC yt{ameroca), CBA3aHHBIC C JIMYHOCTHBIM,
npogecCHOHATEHBIM U KH3HEHHBIM CaMOOTIPEICIICHUEM; COLUATTBHYIO 3HAYUMOCTb U CO/IepKaHHe
npodeccuii, CBI3aHHBIX C XUMHCH;

UCNBIMbIEAMD.

®  UYBCTBO TOPJIOCTH 338 POCCUHCKYIO XMMHUYECKYIO HAYKY U YBa)KCHUE K HICTOPHH €€ Pa3BUTHS;

®  YBAKCHHUE U IPUHITHE JOCTHKCHUNA XUMUU B MUDE;

e 11000Bb K MPUPO/IE;

® yBaXEHHE K OKPYXKAIOIUM (yUalllUMCs, YUYUTEIAM, POJTUTENSM U JIp.) — YMETh CIyIIaTh U CIBIIIATh
napTHEpa, IpU3HABATH IIPABO KAXJI0Ir'0 Ha CO6CTB€HHO€ MHCHUEC, IPUHUMATDh PECIICHUA C YUCTOM
MO3UIIHMIA BCEX YIaCTHUKOB; YyBCTBO MPEKPACHOTO U 3CTETUYECKHUX YyBCTB HA OCHOBE 3HAKOMCTBA C
MHPOM BEILECTB U UX IPEBPALCHUN;

® CaMOYBa)XKEHHUE U 3MOIMOHATBHO-TIOJOKHUTEIEHOE OTHOIICHHUE K cele;

NpU3HaAB8amy.

® [IEHHOCTH 3/I0OPOBbS (CBOETO U JAPYTUX JIO/ICH);

®  HEOOXOAMMOCTH CAMOBBIPOKEHUS, CAMOPEATN3AIINH, COITUAILHOTO TPU3HAHMS,

0CO3HABAMY .

o T'OTOBHOCTbH (I/IJ'II/I HGFOTOBHOCTL) K CaMOCTOATCIIbHBIM ITOCTYIIKaM U I[el\/'ICTBI/IHM, OTBECTCTBECHHOCTH 34
HX pe3yIIbTATHI,

® TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXKATh M OTCTaWBaTh CBOIO MTO3UIHIO U KPUTUIHO
OTHOCHUTBCS K CBOUM ITOCTYTIKaM;

NPOAGIAMY .

®  HKOJIOIMYECKOE CO3HAHUE; JOOPOKEIATENHLHOCTD, TIOBEPHE U BHUMATEILHOCTD K JIFOJSIM, TOTOBHOCTb
K COTPYAHUYECTBY H APYy*kOe, OKa3aHUIO IOMOILY TEM, KTO B HEH HYXKIaeTCs;

e  0000ILEHHBIN, YCTOHUMBBINA 1 W30MpaTeIbHbIA O3HABATEIbHBIN HHTEPEC, MHULIMATHBY H
J10003HATENBHOCT B H3YUYEHHH MHUpPa BELIECTB U PEaKLHii;

o HEJICYCTPEMIICHHOCTD HAaCTOMYUBOCTH B JOCTHXKCHUN uenef/i, TOTOBHOCTB K ITPEOAOJICHUIO
TPYAHOCTEH; YOSKIACHHOCTh B BOZMOKHOCTH TTO3HAHUSA TPUPOIBI, HEOOXOANMOCTH Pa3yMHOTO
HUCIIOJIB30BAHUS ZIOCTI/I)KeHI/Iﬁ HayKu U TEXHOJIOTUH IJId pa3BUTUA O6HI€CTBa;

ymemy:

o YCTaHaBJIUBATBH CBA3b MCXKAY LCIIbIO U3YUCHUA XUMHUU U TEM, JJI1 4YEro OHA OCYIIECTBIIACTCA
(MoTuBamn);

®  BBINOJHATH KOPPUTHPYIOIIYIO CAMOOIIEHKY, 3aKIIIOUAIOIIYIOCS B KOHTPOJIE 3 MPOLECCOM U3yUCHHS
XMMHUHU U BHECEHUH HEOOXOIUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX 3TalaM U Clioco0aM H3ydeHHs
Kypca XFUMHH;

e  BEINIOJHSITH PETPOCIIEKTUBHYIO CAMOOIICHKY, 3aKIFOYAIONTYI0Cs B OIIEHKE IIpoLiecca U pe3yibTara
M3yYEHUS Kypca XUMHUH OCHOBHOM IIIKOJIBI, ITO/IBEIEHIH HTOTOB HA OCHOBE COOTHECEHHSI LIeeH n
pe3yIbTaTOB;



®  CTPOUThH KU3HEHHBIC U MPO(ECCHOHATIBHBIC TIAHBI C YIETOM KOHKPETHBIX COI[HAIBLHO-
HUCTOPHUYECKUX, MOJUTHUCSCKUX M DKOHOMUYECKHUX YCIIOBHUH;

®  0CO3HaBaTh COOCTBEHHBIC [ICHHOCTU M COOTBETCTBUE UX MPHUHUMAEMBIM B )KH3HHU PEIICHUAM;

®  BECTH IUAJIO HA OCHOBE PaBHOIIPABHBIX OTHOIICHUI ¥ B3aUMHOI'O YBayKCHHUS;

®  BBIICTATH HPABCTBCHHBIN aCIEKT MOBEJICHHUS U COOTHOCHUTD TIOCTYIKH (CBOU ¥ APYTHX JIIOACH) U
COOBITHS C IPUHATHIMU 3THYECKUMH HOPMaMHU; B Mpeaeaax CBOMX BO3MOXKHOCTEH
MPOTUBOJICHCTBOBATH ACUCTBUSM U BIUSHUIM, MTPEICTABISIONIAM yIPpO3y KU3HH, 30POBBIO U
0€3011aCHOCTH JUYHOCTH M 0OOIIIECTBA.

Peseps —4 u



KOHTPOJIb YPOBHA JOCTUKEHUA
IINTAHUPYEMBIX PE3YJIbTATOB OCBOEHMUS ITPOT'PAMMBbI

KJ1acc Ha3Banue KOHTpOJIbHON PabOTHI Jata

8 KonTponbaas padota No 1 «ATOMBI XMMHYECKUX DIIEMEHTOBY
Kontposbnas pabota Ne 2.» [IpocThie BemecTBa»
KonTponbras padota No 3.» CoennHeHUs: XAMHUIECKUX
JJIEMCHTOB»

KontposbHas padota N 4. «M3sMeHeHus1, IPOUCXOIAIIHE C
BCIICCTBAMMN»

Hrorosas pabora 3a Kypc XUMHH SKjacca

9 Kontponbnast pabora Ne 1 «Beenenue. O0mmast xapaKTepUCTHKA
XHMHYECKUX AJIEMEHTOB U XUMHUUYECKuX peakiuid. [Tepuoguyeckuil
3akoH u [lepronnueckasi cucreMa XuMHU4eckux siaeMenToB [1. U.
MenneneeBa»

KoHnTtposbHas padora No 2 «MeTamib»

Kontposnbnas pabora Ne 3 « Hemeramnbn

Hrorosas pabora 3a Kypc xumun 9 kjacca

KOHTPOJIbBHO U3MEPUTEJIbHBIE MATEPUAJIbI
8 KJIACC
KonTposabHas padora Nel «ATOMBI XUMHYECKHUX FJIEMEHTOB)»

Bapmuanr 1
1. a) PacroyioxuTe XUMHYECKHE SIIEMEHTHI B ITOPSIKE BO3pACTaHUsA MeTalInYeckux cBoicts: Rb, Li, K

0) PacmomokuTh XUMHUYECKHE IIEMEHTHI B MOPSIKE BO3PACTAHUS HEMETAIMYECKUX CBOMCTB: Si, P,
Mg,
2. OnpenenuTh BUJI XUMUUYECKOM cBsI3u Aiis cienyromux Bemects: 02, Na, KC1, H,S. CoctaBuTh cxeMbl
00pa3oBaHUs JIFOOBIX JIBYX BUJIOB CBSI3H.
3. Onpenenute YUCIO MPOTOHOB, HEUTPOHOB U JEKTPOHOB JIJISI H30TOMOB XJI0pa ¥C1®Clu KHCIIOpoa
170 18
4. HazoBHTe XUMHUYECKUE DIIEMEHTHI, a TAK)KE OTPEENIUTE 3apsiIbl sAep ITUX aTOMOB, 3HAs
pacrpeiesieHre JIEKTPOHOB 110 YHEPTETUYECKUM YPOBHSIM:
2;,2,2;2,8,6.
Ompenenure, K KAKOMY THITY 2JIEMEHTOB, OHU OTHOCSTCS (METAJIJIbl UM HEMETAJUThI ).
5. 3anuiuTe Ha3BaHUS M CUMBOJIBI TpeX YacTull (1 aToma v IByX HOHOB), paCMOJIOKEHHUE HIEKTPOHOB, Y
KOTOPBIX COOTBETCTBYET CIICAYIOMIEMY PSITY YHCEII:
2,8,8.
Bapuant 2

1. a) Pacmonoxxute XMMHUYECKHE DJIEMEHTHI B MOPSAIKE BO3PACTAHUS METal
nuueckux cpoiicts: Al, P, Mg
0) Pacrnonoxuth XUMHUYECKHE HIEMEHTHI B MTOPSIJIKE BO3PACTAHMS HEMETAJUIMYECKUX CBOUCTB: F, I,
Br.
2. OnpenenuTh BUJ XUMHYECKOU CBsI3U s cienyromux BemiectB: Np, Ca, NaCl, S0,. CoctaBuTth cxembl
00pa3oBaHMs JIFOOBIX IBYX BUJIOB CBSI3H.
3. Ompenenute 4UCIO MPOTOHOB, HEUTPOHOB H PJIEKTPOHOB JIJIsi H30TOIMOB apTroHa! SAr PAr u kamus *°K
40pc
4. HazoBHTe XUMHUYECKHE DJIEMEHTHI, a TAK)KE OMPESIIUTE 3apsiIbl sAep dTUX aTOMOB, 3HAs
pacrpeiesieHrue JIEKTPOHOB 110 YHEPTETUYECKUM YPOBHSIM:
2,8,5; 2;2,8,3.
Ompenenure, K KAKOMY THITY 2JIEMEHTOB, OHU OTHOCSTCS (METaJLTbI HJIM HEMETaJUThI ).
5.3anuInTe Ha3BaHUS U CUMBOJIBI TpeX YacTull (1 aToMa U IByX HOHOB), paclOJIOXKEHHUE IIEKTPOHOB, Y
KOTOPBIX COOTBETCTBYET CIICAYIOMIEMY PSITY YHCEI: 2.



Bapuanr 1.

1.

10.

10.

CH0KHO€E BEIECTBO - 3TO:
A. Yraekucaslii ra3 B. Bonopoa b. Meanb I'. Kuciaopon
OTHOCUTENBHAs MOJICKYJIIpHAsE Macca HaMMEHbIIIasl y BeliecTBa ¢ GopMyJIoi:
A. CO; b. CH4 B. H20 I. CSZ
DJIEeMEHT TpeThero nepuojaa raasHo noarpynmsl Il rpynnel [lepuoandeckoit cucteMbl
xumuueckux anemeHToB .. Meneneena:
A. Amovunauid  b. Kaabuuii  B. bepunnuii  I'. Marumii
YacTuna (arom wiv MOH), UMEIOIIAs CIeAYIOIIee pacipeiesICHUE AIEKTPOHOB 10 IHEPTreTUYECKUM
ypoBHsIM: 2¢;8¢;8¢
A. Ne° B.S° B.Ca” r.Mg?
S apo XMMUYECKOTO AJIeMEeHTa, coeprKamiero 16 mpoToHOB:
A. Xaopa Bb. Kuciaopoaa B. Cepsi I'. @ocdopa
ATOM XMMHUYECKOTO 3JIEMEHTa, UMEIOIIIETO B CBOEM COCTaBe 5 MPOTOHOB, 6 HEHTPOHOB U 5
3JEKTPOHOB:
A. bop b. Harpuii B. Yriaepoa I'. Azor
ATOM XMMHUYECKOTO AJIEMEHTA, 3JICKTPOHHAsT 000JI0YKa KOTOPOTO COAEPKUT 16 3JIEKTPOHOB,
Ha3bIBACTCS
Macca 5 monb ammuaka NH, paBHa:
CootHecwure.
Tun XuMUYECKOM CBSI3U:
1.honnas 2. KoBasenTHas nojsipuas 3. Merainyeckas
Xumndeckasi popMyJia BelmecTBa:

A. Cl1, B. NaCl B.Fe .I.NH;
3amaua. Paccumuraiite o0beM Bogopoaa Hy maccoit 20 rpamm (H.y.).
Bapuanr 2.

CI1oHO€ BEIIECTBO - 3TO:
A. A3zot B. Kuciopog b. Kenezo TI'.Cyabndun keiaesa
OTHOCUTENBHAs MOJIEKYJIIpHAsE Macca HauOoJIbINas y BeiecTBa ¢ GopMyJIoit:
A.H,S B.S0, B.CuO I.K,S
Tpu 2NEKTPOHHBIX CIOS (IHEPTETUUECKUX YPOBHS) UMEET aTOM:
A. Kucaopoa b. Cepsi B. Kanbuus I'. bopa
DneMeHT BTOpOro nepuoja riiaBHoi noarpynmnsl V rpynmsl [leproauueckoii cuctemsl
xumuueckux amemeHToB .. Meneneena:
A. Azot b. ®ochop B. Kucaopoa I'. Yriaepoa
Pacrnipenenenue aMeKTpOHOB 10 YHEPTETUYECKUM YPOBHSM: 2¢€;8€; COOTBETCTBYET YaCTHUIIE (ATOMY
WJTU UOHY):
a. Mg°B.Na* B.Na° TI.Ca?®
NoHbl kains u XJI0pa UMEIOT:
A. OnuHakoBbI# 3apsia siaApa. b. OaunakoByl maccy.
B. OnnnakoBoe 4K CJI0 3JIEKTPOHOB. I'. OnuHaKkoBoOe YHUCJI0 IPOTOHOB.
ATOM XMMHUYECKOTO AJIEMEHTA, UMEIOIIETr0 B CBOEM cocTaBe 9 nmpoToHoB, 10 HEUTPOHOB U 9
AJIEKTPOHOB HA3bIBAETCS
2 Momb Ta3000pazHoro Bemiectsa ¢ popmynoit SO, (H.y.) 3aHUMAaeT 00beM:
CooTtHecure:
THuI XUMHYECKOH CBSI3H:
1. Honnas 2. KoBajienTHas HenoJsipHas 3. MeTanindeckas
Xumuueckasi popmyJia BenecTrna:
A. SO3 B.H, B.CaF,. T. Mg
3anava. Paccunraiite 06bem yriekucnoro raza C0; maccoit 220 rpamm (H.Y.).




Koutpoabnasi padora Ne2 «IIpocTbie BelecTBa»
Bapuanrt 1

1. Kakoe xonmyecTBO BemiecTBa okcuaa kanbiusa CaO numeet maccy 140 r?

2. PaccuuraiiTe maccy 1 00beM yriaekucnoro raza C0; KoJu4ecTBOM BelecTBa 2,2 MOJb.

3. TlonoxeHne METAIIOB B IEPHOIUYECKON CUCTEME, OCOOCHHOCTH MX AJICKTPOHHOT'O CTPOCHHS.
Oo6mue ¢puznyeckue cBoicTBa MeTaioB. COCTaBUTH IEKTPOHHBIE (POPMYIIBI KATBIIHS, TUTUS U
AITIOMUHUSL.

Bapuant 2

1. Beraucnuts Maccy 8 Moiib cepoBogopoaa HoS.

2. Paccumnraiite Maccy u oobeM ¢ropa F» konrmuecTBoM BemiecTa 1,5 Mob.

3. TlonoxeHne HEMETAIIJIOB B IEPHOINYECKON CUCTEME, OCOOEHHOCTH MX 3JIEKTPOHHOTO CTPOCHUS.
dusndeckue cBorcTBa MeTaIOB. Ajutorpornusi. COCTaBUTh 3JIEKTPOHHBIE (POPMYIIBI a30Ta, CEPHI,
aprosa.

KontposbHas padora Ne 3.» CoexnHenusi XMAMH4eCKHX 3J1eMEHTOBY

Bapuanrt 1

Hasosure crneayromme BemectBa: CuO , Mn,07, N203, HNO3, H,S03, H,S, Fe(OH),, NaOH, Al(OH)s3,
Cag(P04)2, anz, Mg(N02)2

Omnpepenute CTENEHN OKUCIICHUS 37eMeHTOB B coeaunenusx: CoO, Fe(OH)s, CuOH, H,S0,.
Hanummre monekynspubie popmyssl coenunenuii: okcunaa cepedpa (I), okcuna xenesa (II), cepuoit
KHUCJIOTBI, a30TUCTOM KUCIIOTHI, CUJIMKATa CBUHIIA, Tuapokcuaa xpoma (1I).

Bapuant 2

Hasosure cnenyrommue Bemectra: Ph0,, P,03, K20, H2S04, H,Si03, H3P04, M(OH)3, Mg(OH),, Sr(OH),,
A12(804)3, C82803, HgS

OmnpepenuTe CTEIIEHN OKUCIICHUS 3JIEMEHTOB B coeauHenusx: Mi,03, Crp(S04)3, H2Si03, Sn(OH),.
Hanummre monexyssipublie popmyiibl coeauHenuit: okcuaa uona (VII), oxkcuna uesus (I), cepaucroit
KHUCJIOTBI, HOJIOBOJIOPOTHOM KUCIIOTHI, TUApOKcUAa Oapus, hochara MarHusi.

Bapuanr 1
1. CMechIo BEIIECTB, B OTIMYHE OT WHIAWBUIYAITBHOTO BEIIECTBA, SBISCTCS:
A. ATIOMAHHAK Bb. A3or B. Kucaopon I'. Bo3ayx
2. Psan ¢popmyii, B KOTOPOM BCe BELIECTBA - OKCHIbIL:
A. Zn0O, ZnCl,, H,0 . B. S03, MgO, CuO.
Bb. CaO, NaOH, NHs. I'. KOH, K0, MgO.
3. O6mas hopMyna OCHOBaHHUS BhIpaKE€HA YCIOBHOM 3aMUCHIO:
A. M(OH)y B.39xHy
b. 3,0. I'. HytKO
M -meTtaji, J - 3jeMenT, KO - KHCJIOTHBIH 0CTaTOK.
4. HepacTBOoprMOE B BOJIE OCHOBAHHUE - 3TO BEIIECTBO ¢ (hOPMYIIOW:
A.KOH B. Cu(OH), B. Ba(OH), I'.NaOH
5. Hucno dhopmyn costeid B cnenyroiem crimcke: H,CO3, Fe(OH)3, KNO3, NaOH, Ba(OH),, CaO, SO,
CaCOs3 - paBHO:
A.1.b.2.B.3.T. 4.
6. Kucnora, B KOTOpo# 3apsi1 HOHA KHCJIOTHOTO OCTaTKa paBeH 2-, UMeeT popMyiry:
A.HBr b. HCI B. HNOg I. H2503
7. MaccoBas o cepol (B%) B cepHoit kuciore H,S04 paBHa
8Coenunenne NapS0, (1o cucremaTnyeckoil HOMEHKIIAType) Ha3bIBAETCS
9. CooTtHecure:
HaszBanue Bemecrna:
A. Oxcua maraus B, T'mapoxcun skeaesa (111)
b. Cepnas xucaora I'. Xsiopua maraus
dopmysia COETUHEHUSA:
1. MnC1,; 2. Fe(OH)2 3. Fe(OH)3 4, H,S0,4




5.MgCl, 6. MgO 7. Mg(OH), 8. H,S03
10. 3amaua. B 180 r Boasl pactBopuim 20 r. NaCl. Uemy paBHa MaccoBast J10JIs XJIOPH/1a HATPHS B
MOJIYYEHHOM pacTBope?

Bapuanr 2
1. Yucroe BelIecTBO, B OTIIMYHE OT CMECH, - OTO:
A. Mopckasi Boga. b. MoJjoko B. Bo3ayx I'. Kucaopon

2. Psn hopmyit, B KOTOPOM Bce BEIIECTBA - KUCIIOTHI:

A. HCl, CaClz, H2804 B. HNO3, Hz 803, H3P04

B. HC1, CuO, HNO3 I'. NaOH, H,CO03, H, S

3 Obmas hopmyia coieit n300paxkeHa yCIOBHOM 3aIUChIO:

A.M(OH), B. 2,0,

b. M(KO), TI.H,KO

M -metai, J - 3aeMenT, KO - KHCIIOTHBIH 0CTATOK.

4. Illenounto SBISIETCS BEIIECTBO C POPMYIION:

A.A1(0H)3 B.Fe(OH), B.KOH I'. Cu(OH);

5. Yucno popmyin okcuaos B creayromiem crrcke: NaOH, K,0, MgCl, S0, , BaS0,4 , Ca(OH),, H,0 -

PaBHO:

A.1. B.2. B.3. T.4.

6. Kucnora, B KOTOpOI 3apsii HOHA KUCIIOTHOTO OCTAaTKa paBeH 1- , uMeeT hopMyIry:

A. HF 5. HyS0,4 B. H3PO, I'.H,CO3

7. MaccoBas noust azota ( B %) B azotHoi kucinore HNO3 paBHa

8. Coenunenne Zn(OH); (o cucreMaTnyeckoil HOMEHKIIATYPE) Ha3bIBACTCS:

9. CootHecure:

Hazpanue Bemiectna:

A. Oxcupa 6apus B. I'mapoxcua maraust

b. Cepuucras kucjora I'. Cyasgar 6apus

dopMya COeUHEHNUA:
1. H,S0, 2.CuSO4 3.BaSO; 4.BaO 5.BaS0; 6. Mg(OH),
7.H,S0; 8. Ba(OH)z

10.3amaua. B 450 r Boxbl pactBopuiu 50 1 conu. YUemy paBHa MaccoBasi 107151 COJIA B MOTYYEHHOM

pactBope?
KonTpoasHnas padora Ne 4. «A3MeHeHHUsl, TPOUCXOSIIINE C BEHIECTBAMMI
Bapmuanr 1
[TpuBenens! cxemsl peakiuii. CocTaBbTe YpaBHEHUSI XUMUYECKUX PEAKIMNA M YKQKHUTE UX THIL:
a) okcun poctopa (V) + Boga —pocdopHas Kuciora
0) COJISTHAsI KUCTIOTa + alTIOMUHUN — XJIOPHUJ] AIFOMUHUS + BOJOPOJT
B) HUTpaT cepedpa + xaopun xenesa (III) — xaopun cepedpa + Hutpat xeneza(1ll)
T) ruapokcua nunka (II) — oxcun munka (II) + Bona

3aoaua 1. Paccuuraiite 00beM yriIeKHCIOro rasa (H. y.), MOJy4YeHHOTO NPH MOJIHOM CropaHuu 2,4 T
yriepoja.

3aoaua 2. Kakoe KOIMYECTBO BEIIECTBA M Macca xele3a norpedyetcs 1uid peakuuu ¢ 16 T cepbr? Cxema
peaknuu: Fe + S = FeS

Bapuanr 2

IIpuBenensr cxemsl peaknnuii. COCTaBbTe YpaBHEHHSI XUMUUYECKUX PEAKIMM U YKAKATE UX THIL:
a) okcun cepsl (IV) + Boma — cepHHcTas KUCIOTa

0) cepHasi KUCoTa + IIUHK — Cyib(ar IUHKA + BOAOPO]I

B) azoTHas kucnota + ruapokcup xpoma (III) = autpar xpoma (III) + Boga

T) ruapokcu xkenesa (1) —4 oxcup xenesa (1) + Boma

3aoaua 1. Paccuuraiite 00beM Bo10poa (H. y.), HOTYYEHHOTO IIPH B3aUMOAECUCTBUH 48 T MarHus ¢
M30BITKOM COJISHON KUCIIOTHI.

3aoaua 2. Beraucaure Maccy HaTpusi, HeoOxoaumoro Jutst nonydenus 10,7 T xsiopuaa HaTpus B U30BITKE
xyopa. Cxema peakiuu: 2Na + Cl; =21 Na Cl



Bapuanrt 1

1. XuMmudeckoe sABJICHUE - OTO:

A.T'opeHnue cBeun B. Il.1aBj1eHHe Jbaa

b. Ucnapenne 0eH3uHa I'. 3amep3aHue BOabI

2. YpaBHEHHE PEaKIIMU COCTMHCHHUS:

A. N>-3H, =2NH3; B. 2 H,0=2 H,+0,

B. 2HCI+Zn=ZnCl.,+H, I'. 2HBr=H,+Br»,

3. [IpusHak peakuuu, HaOTFOJAEMBIN IPU TOPEHUN MarHUs:

A. Boigesienue raza B. BoiesieHue TenJoThI U CBETa
b. N3MeHeHHe OKPACKH I'. O6pa3zoBanue ocaaka

4. YpaBHEHHE pPEaKIMU Pa3I0KCHHUS:

A. Ca0O+Si0,=CaSi0; B.2 H,-+0, =2 H,0

B. FeS+2HCI=FeCl,+H,S I'. 2KN03=2KNO0,+0,

5. Cymma Bcex K03 (UIIMEHTOB B YPaBHEHUHU PEAKIIMH, CXeMa KOTOPOi
A1+02 — A|203

paBHa:

A.4 B.6 B.9 TI.10

6. HpaBI/IHBHOG IIOJIOXKCHUC HpO6I/IpKI/I I[IpU Harp€BaHnu KUJAKOCTHU ITIOKA3aHO HA PUCYHKE:

A. | b.2 B3
7. Peakuu, mpoTEKAIOIIKE C MOMIOMEHUEM TEIUIOThI, HA3bIBAKOTCS
8. ITo nanHoi neBoit yactu ypasHenus Zn(OH), + 2HC1=

BOCCTAaHOBHUTE €€ MPABYIO YaCTh
9. CocTaBuTh YpaBHEHHE PEAKIIMU U PACCTaBUTh koA uinenTsl o cxeme: CepHasi Kuciaora +
TUAPOKCH]T KATUSI—Cyb(aT Kaaus + Boja

10. 3apayva. 1o ypaBHEHHUIO peakuu

Zn(OH), = Zn0+H,0 ompeaenuTe Maccy OKCH/Ia IUHKA, KOTOPBIA 00pa3yeTcst MpH pa3iokeHun 9,9 T.
HCXOJIHOTO BEIIECTBA.

Bapuanr 2

1. ®usnyeckoe sBIEHUE - 3TO:

A. PxkaBaenmne kene3a B. IlnaBienue cBMHIA

b. T'openmue apesecunnt I'. I'openue cmpra

2. YpaBHEHME peaKklu Pa3a0oKeHUS:

A. 2503=2S0, +0, b.2 H,+0, =2 H,0

HU. CuO+2HCI = CuC1,+H; O I'.2HC1 + Zn =H»,+ZnCl,

3. [Tpu3Hak peakiuu, HaOIt01aeMBbIii TPU CKUCAHUH MOJIOKA:

A. Boiaesenne temsiorel B, O0pa3oBanue ocaaka

b. U3MeHeHHe OKpacKu I'. IlorsoimeHnue TEeMJI0ThI

4. YpaBHEHHS peakIui oOMeHa:

A. 2 H;0 =2 H,+0, B. 2C0O+0; =2C0;

B. Ca(OH,+2HC1 = CaC1, + 2H ,0 I.C+0,=C0,

5. Cymma Bcex K03 (UIIMEHTOB B YpaBHEHUH PEAKIUH, CXeMa KOTOPOil

Al+Cl1,—AIl Cl13

paBHa:

A.4 Bb.5 B.7 TI.8

6. [Tanouka HaXOAUTCSA B CAaMOU TOpsiYEl YaCTH IUIAMEHU HA PUCYHKE:




=/
1)
A.1 B2 B.3

7.Peakuyu, NpoTEeKaroue ¢ BbIICTICHUEM TEIIOThI, HA3bIBAKOTCS
8. ITo nanHo# seBoit yactu ypaBuenust ZnO + 2HC 1= BoccTaHOBHTE €€ IPABYIO YacTh

9. CocTaBUTh YypaBHEHHE PEAKIIMHU M PACCTAaBUTh KOI(PDHUIIUESHTHI IO CXEME:

I'mapoxcun Harpus+xjgopua Mmeau (II) — IMuapoxeua meau (I)+xaopua narpus

10. 3agaua. ITo ypasuennio peakuuun Ca0+H,0= Ca(OH), onpeneaure Maccy ruApoOKCHIA KAJIbIUs,
KOTOPBIii 00pa3yercs npu B3auMojaeiicTBuu 212 r. okcuaa Kajablus ¢ BOJ0ii, B3TOM B
JA0CTATOYHOM KOJINYeCTBeE.

HTorosasi KOHTpoIbHaAsI padoTa 32 Kypc XUMHHM 8 KJacca
Bapuanr 1

1. IIpocroe BelecTBO-HEMETAILT:

A. Menp b. Cepa B. Cepebpo I'. Hatpuii

2. ArperatHoe COCTOSIHHE ITPOCTOTO BEIIECTBA PTYTH MPU OOBIYHBIX YCIOBHSIX:

A. Tsepnoe b. Kunkoe B. I'az006pa3Hoe

3. Tpu 31EeKTPOHHBIX CIOSI (FHEPTETUUECKUX YPOBHSI) UMEET aTOM:

A. Kucnopona b. bopa B. Kanbuus I'. Cepbr

4. Homep rpynmbl, KOTOPOH MPUHAIICKUT XUMUYECKUI 3TIEMEHT (IJ1s1 SJIEMEHTOB TJIaBHBIX MOJATPYII),
YKa3bIBaEeT:

A.3apsin siapa atoma

b. Yucio sHEpreTH4ecKux ypoBHEN

B. UucIio 351eKTPOHOB Ha BHEIIHEM SHEPTreTUYECKOM YPOBHE

I'. Bce oTBeTHI BEpHBI

5. Macca 3 monb cepoBosiopoaa HpS paBna:

A.33r.5.34r.B.99r.T. 102 .

6. 'pynma ¢hopmyn BemecT, B KOTOPOH COJEPKATCS MPECTABUTENN YeThIPEX KIacCOB HEOPTaHUYECKUX
COCIMHEHMH (OKCHJIbI, KUCIIOTHI, OCHOBAHMSI, COJIH):

A. HNO; Ca0O, Na, S04, KOH

b. MgO, HCI, Cu(OH),, C0;

B. NaOH, KOH , KC1, K50

I'. Al ,05? H,S04, LIOH , HBr

7. Okpacka (enondranaerHa B pacTBOpE, MOJIYICHHOM MPU B3aUMOJCHCTBUM OKCHIA Kallus C

BOJION
8. CoorHecure:

Tun xuMrueckoi CBSI3H:

Nonnas 2. KoanenTtHas HenomnsipHas 3. Metannudeckas Xumuueckas ¢popmyna seugecmaa:

A. H,0 B.KCI B. Cu I.o0;

9. PacctaBbTe KO3(PUIIMEHTHI B CXeMaX U YKAKUTE TUITBI XUMHUECKUX PEaKIIHii:

A. CuO + HCl — CuC, + H.0

B. NH;—N, + H»

B. Al + 0, — Al ,03

10. Hanumure MONEKyIJISIpHBIE U TaM, TJ€ 3TO UMEET MECTO, - HIOHHBIE YPAaBHEHUS PEAKIUM, COTIaCHO
cxeme:

P —P,05_, H,PO4, —Na 3P0, Ykaxute TUTIBI peakiiuii 0 YUCITy U COCTABY HCXOJHBIX BEIUIECTB U
MPOAYKTOB PEAKIIUU.




BapuanTt 2
1. [IpocToe BelecTBO-HEMETAII:
A. Amomunnit b. Marauit B. T'pagur I'. XKeneszo
2. ArperatHoe COCTOSIHHE MTPOCTOTO BEIIECTBA CEPhI MPU OOBIYHBIX YCIOBHSIX:
A. T'azoo6paznoe b. XXunkoe B. TBepaoe
3. Tpu 371EKTPOHHBIX CJI0sI (IHEPIETUUECKUX YPOBHSI) UMEET aTOM:
A.Bbapus b. Aprona B.Cepe6pa I'. Kucnopona
4. Yucno 371€KTPOHOB HAa BHEIIHEM DHEPreTUYECKOM YPOBHE aTOMA 3JIEMEHTA TJIABHOW MTOATPYIIIIBI
[TOKa3bIBACT:
A. Homep nepuoga b. Homep rpymnmsl
B. IlopsinkoBbiii HOMep 3ieMenTa ['. 3apsi siapa atoma
5. Macca 3 moJib BOJIbI paBHa:
A.27r.b5.60r.B.54r.1.90T.
6. ['pymma hopmy BemecTB, B KOTOPOH COJEPIKATCSI OCHOBAHUE, KHCIIOTA, COJTb M OCHOBHBINA OKCHI:
A. HC1 ,S03, FeS, Ca(OH),,
b. CuCh , H3PO4, KOH, CO0,
B. HNOs, NaNO3, Cu(OH),, FeO
I'. CuO, S0, , NaOH , HC1
7. Okpacka uHANKATOpa JJAKMyca B pacTBOpe, IOTy4eHHOM IpH B3aumoieicTBun okcuaa pocdopa (V) ¢
BOJOM
8. CooTHecure
THuI XuMUYECKOH CBSI3HU:
I. Monnas 2. KoBanenTtHast HenosisipHast 3. MeTtanyeckas
Xumuueckasn gpopmyna sewecmaa:
A.Ag B.N; B.C0; T.MgCl,
9. PacctaBbTe KO3(PPHUIIMEHTHI B CXeMaX U YKKUTE TUIIbI XUMHUECKUX PEaKIIHii:
A1,03 + H,S04 — A12(804)3 + H,0
b. H, + Cl,— HC1
H 20 —H,+0,
10. Hanumure MONEKyIJISIpHBIE U TaM, TJ€ 3TO UMEET MECTO, - HIOHHBIE YPAaBHEHUS PEAKIUM, COTIaCHO
cXeme:
Ba —-BaO —Ba(OH),—BaS0, Ykaxwure TUIIBI peakI[fii M0 YUCITY U COCTaBY UCXOTHBIX BEIIECTB U
MPOYKTOB PEAKIIMH.

9 KJIACC
KonTposbnas padora Ne 1 «Beenenne. O01mas XxapakTepucTHKAa XUMHUYECKHX 3JIEMEHTOB U
xumudeckux peaxkuuni. Ilepuoanyecknii 3axon u Ilepnoanyeckas cucreMma XMMHYECKHX 2JIEMEHTOB
J. 1. MenaeneeBa»

Yactpb A (3a1aHus ¢ BBIOOPOM OTBETA)
Al. B nepuonax ciesa HampaBo 3apsij apa aToMa
1. yBenuuuBaercs
2. yMeHbLIaeTcs
3. He u3MeHsieTcs
4. cHayala yBEeJIMYUBAETCs, a 3aT€M YMEHbIIAETCS
A2. B rmaBHBIX NOArpyIax CHU3Y BBEPX 3aps sapa aToma
YBEJIMUYUBAETCS
YMEHbILIAETCs
HE U3MEHAETCS
CHayaja yBeJIMYMBAETCs, a 3aTeM YMEHbIIIAeTCs
[JIaBHBIX MOATPYIIIAX CBEPXY BHU3 YHCIIO 3JIEKTPOHOB HA BHELITHEM YPOBHE
YBEJIMYUBACTCS
YMEHBILAETCS
HE U3MEHAETCS
CHayaja yBEJIMYMBAETCS, a 3aTEM YMEHbBIIIAETCS

A3.

BONP gAONE



A4. B nepuonax cripaBa HaJIEBO YHUCIIO SHEPIrETUUECKUX YPOBHEM
1. yBenmumBaeTcs
2. yMeHbIIaeTcs
3. He u3MeHseTcs
4. cHayana yBEeIMYUBACTCS, a 3aT€M YMECHbBIIACTCS
AS5. B rnaBHbIX OATPYIIAX CHU3Y BBEPX BOCCTAHOBUTEIbHBIE CBOMCTBA IJIEMEHTA
1. ycunusarorcs
2. ocnabeBaroT
3. HE U3MEHSI0TCA
4. cHayana ociaabeBaroT, a 3aTeM yCUIIMBAIOTCS
AG6. B nepuoiax cieBa HarpaBo BOCCTAHOBUTENIbHBIE CBOMCTBA 2JI€MEHTA
1. ycwimBaroTcs
2. ocnabeBaroT
3. He U3MEHSTCA
4. cHayana ociaa0eBaroT, a 3aTEM YCUIIMBAKOTCS
A7. B rnaBHbIX OATPYIIIAX CBEpXY BHU3 OKUCIUTEIbHBIE CBOMCTBA AJIEMEHTA
1. ycunuBarorcs
2. ocnabeBaroT
3. HE U3MEHSIOTCS
4. cHayvana ocia0eBaroT, a 3aTeM YCHUIIMBAIOTCS
A8. B nepuojiax cieBa HarmpaBo OKHCIUTEIbHBIE CBOMCTBA dJIEMEHTA
1. ycunuBarorcs
2. ociabeBaroT
3. He U3MEHSI0TCA
4. cHauana ociabeBaroT, a 3aTEM yCUIIMBAIOTCS
A9. B riaBHBIX NOATPYINax CBEpXY BHU3 BBICIIAS MOJOKHUTENbHAS CTEIEHb OKUCIICHHS
1. yBenuuuBaercs
2. yMEHbIIAeTCs
3. He u3MeHseTCs
4. cHayana yBeNMYHMBAeTCS, a 3aTEM YMEHbIIaeTCs
A10. Oxcup xansius CaO He pearupyer ¢
1)NaOH 3) CO,
2) HC1 4) H,0
A1l . Okcug cepsl (IV) SO2 ne pearupyer ¢
1) NaOH 3) CaO
2) H,0 4)HCI1
A12. YkaxwuTe BemecTBo X B TEHETUYECKOM Py CEPHI:
S —>X—>H2803
1) N3.28033) H,S
2) SO0; 4)S0,
A13. Vkaxure BenecTBo X B reHeTndeckoM psaay kanpiusi: Ca — X — Ca(OH)s.
1) CaO 3)CaCOs
2) CaCl; 4) Ca(NO0s),
Al4. Vcnionb3yst METOJ 3JICKTPOHHOTO OanaHca, onpeieuTe CyMMY KO3 (HUIIMEHTOB B ypaBHEHUN
peakruu o cxeme: NH3 + O,—N; + H20
1)12 3)14
2)13 4)15
A15. Coxram 335 T TexHuueckoit cepsl, conepxkaiieii 10% mnpumeceii. Onpenenure oobeM (H.y.)
oOpazoBasmierocsi okcuza cepol (IV), ecnu Beixoa 3Toro okcuaa coctabmr  90% oT TeopeTnyecku
BO3MO>KHOTO.
1) 170 n 3)190 n
2) 1801 4)200
Yacts B (3amanus ¢ KpaTKMM OTBETOM)
B1. YcranoBute cooTBeTcTBUE MEXAy (popMyIioif okcuaa u ero  kiaccudukanueir. OTBeT naiite B BUujie
MOCJIEIOBATEILHOCTH (P, COOTBETCTBYIONTUX OyKBaM 1o ajadaBuTy.
OOPMVIIA KITACCUDOUKALINA



OKCUIA OKCUIA

A)SO3 1) KUCTTOTHBIN OKCHT
b) P20s 2) am(OTepHBINA OKCH]T
BaO 3) OCHOBHBIN OKCH/]I

I') A1,03

J1) Na0

B2. YcranoBute cooTBeTcTBUE MEX 1y (hopMyIioi coenuHeHus | 1 kiaccudukanueii. OTBET naiite B BUje
MOCJIeIOBATEIBHOCTH (P, COOTBETCTBYIOMINUX OyKBaM IO andaBuTy.

OOPMVIIA KITACCUDOUKALIA

A)KOH 1) kuciora

Bb)H3P0, 2) aM(OTEepHBIN TUAPOKCU]T
B)Fe(OH); 3) HEpacTBOPUMOE OCHOBAHHE
I') AI(OH)3 4) menoub

JI) HC1

B3. Cpenu HIKENEpEUHCICHHBIX OKCUIOB YKKUTE HepacTBOpuMbie ocHoBanus: 1) Mg(OH)2, 2)
HrelO3, 3) NaOH,

Ni(OH), 5) Ba(OH),, 6) Cu(OH),, 7) KOH, 8) NH;OH. OtBer naiite B BUjie OCIICAOBATEILHOCTH LIUPP
B TIOPSIJIKE UX BO3PACTaHMSL.

B4. Pacniosioxute 3J1eMEHTHI B TOPSAKE BO3pacTaHUs X MeTainueckux cBoiicts: 1) Ca, 2) Ba, 3) Be, 4)
Sr, 5) Mg. OtBer paiiTe B BUE [TOCIEI0BATEIBHOCTH IIU(D.

BS5. PacmonoxuTe 37€MEHTHI B TIOPSAKE BO3PACTAaHUS MX OKUCIUTENbHOU criocobnocTH: 1) S, 2) C1, 3) P,
4) Sh, 5) As. OtBerT jaaiite B BUjI€ IOCIEI0BATEILHOCTH HHPP.

Konrpoabnas padora Ne2 «Meramwibpy
Bapmuanr 1
1. CoctaBuUTh ypaBHEHHUS PEAKIUH, XapaKTEPU3YIOIINX XUMHUECKHE CBOHCTBA METAJUTMUECKOTO
kanbius. Peakuuu paccmarpuBath B cBete Teopun OBP u TO/1. [laTe Ha3Banus u
XapaKTEPUCTUKHU MOTYYEHHBIM COETUHEHUSIM.
2. CocTaBuUTh YpaBHEHHSI peaKIUd JJIs IEPEXO0JI0B:
Fe — FeS0, — Fe(OH); — FeO — Fe
!
FeCO0s
3. Ilpwm B3aumoneiicTBuu 5,4 T Al ¢ CONSTHON KHCIIOTOM OBUTO MOTy4deHo 6,384 11 Bogoposa (H.y.).
CKOJIBKO 3TO COCTAaBIISIET MPOIIEHTOB OT TEOPETUUECKH BO3MOKHOTO?
4. TlpuBecTtn xumuueckue GOpPMYJIIbl CIEAYIOMMX COSAMHEHUN: KpUCTAIUTHYECKas CoJla, HOKeHast
MarHe3usi, KpacHbIM JKeJIEe3HSIK.
Bapuanr 2
1. CoctaBuUTh ypaBHEHHUS PEAKIUH, XapaKTEPU3YIONINX XUMHUECKHUE CBOICTBA IUTHs. Peakuuu
paccmatpuBath B cBete Teopurt OBP u TO/I. /laTh Ha3BaHUS M XapaKTEPUCTUKHU MTOTYYCHHBIM
COEIMHEHUSIM.
2. CocTaBUTH YpaBHEHHSI peaKIui I IEPEX0JI0B:
Bc — BeO — BE(N03)2 - BC(OH)Z —K>Be0, — BeS0,
3. Ompenenuth 00beM BOJOPOIA, KOTOPHIH MOXKET OBITH MOJIyUEH P B3aUMOJICHCTBUU C BOJIOU 5 T
Ca, ecnu BbIX0z Bogopoa coctasisieT 90 % OT TeopeTudecku BO3MOKHOT0? ¢
4. TlpuBectn xumuueckue GoOpMyIbl CIETYIOMNUX COSAMHEHUH: MarHUTHBIN KeJIe3HSK, JKeIe3HbIN
KOJTYe/1aH, KAMEHHAas COJIb.
WIu
Bapuanr 1.
1. DnexTpoHHas popMyIia aTomMa MarHus:
A1s*2S*  B.1S?2S° 2P
B.1S%2S"  T.1S%25%2P°38?
2. C pa30aBJieHHOIN CEpHOU KUCIOTON HE B3aUMOJICHCTBYET:
A. AnroMuHHN B. XKenezo



b. bapuii I'. Pryts

3. [IpocToe BemecTBO ¢ HanboJIee IPKO BHIPAKEHHBIMU METAUTMYECKUMU CBONCTBAMU

A. bepwimnit B. Maruuit

b. Kanpmuii  I'. CrpoHumii

4. ATOM MarHus OTJIMYaeTCs OT MOHA MarHus:

A. 3apsgom siapa B. Uucnom npoToHOB

b. 3apsnom wactuusl I'. Uuciiom HEUTpOHOB

5. Haubonee sHeprudHoO pearupyer ¢ BOJIOM:

A. Kanuii B. Cxanguii

b. Kanbiuit  I'. Marnuit

6. Psi1, B KOTOPOM BCE BEIIECTBA PEATUPYIOT C KATbIIUEM:

A. C02, Hp, HC1 B. NaOH , H,0 , HC1

b. C1,, H,0, H,S0, TI.S.H»S04, soz,

7. Pannyc atomoB 3nemenToB I1I neprona ¢ yBenuueHnem 3apsja sjapa oT IEJOYHOIo MeTaja K
rajioreHy
8. Bua xuMuueckoil CBSI31 B MPOCTOM BEIIECTBE KaJbIIM
9. Hanuwume coxpaujenroe uoHHoe ypasHenue, COOTBETCTBYIOIIEE MOJIEKYIISIPHOMY YPaBHEHUIO:
BaCl," H,S04 = BaS04 + 2HC1

Hanuwume ypasnenus peaxyuti, ¢ TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTD CIEAYIOIINE MPEBPAICHUS:
CuCl,— Cu(OH); —C u (N O3) —Cu 1 COCTaBUTh BO3MOXHbIE OKUCIIUTEIbHO-BOCCTAHOBHTEIbHBIC
ypaBHEHUS.

Bapuanr 2.

1. DnextpoHHas GpopMyiia aToMa HaTPUsL:

A.1S%2S° B. IS* 25% 2P°3S?

B. 157 28%2P%3s' . 15%2s!

2. C cosiHOM KUCIIOTOM HE B3aMMOJICHCTBYET:

A. Menn B. XKeneso.

b.Kampumit  I'. [{unk

3. [Tpocroe BemecTBO ¢ HanboIee SIPKO BHIPAXKEHHBIMU METAJUINYECKUMHU CBOUCTBAMM:
A. ATFOMUHMI B. Marnuii

b. Kpemuuit I'. Harpuit

4. ATOM aJIOMUHUS OTJIMYAETCS OT MOHA ATFOMUHUS:

A. 3apsaaoM sapa B. 3apsaomM gacTuibl

b. Yucnom nporoHoB I'. Yucnom HEUTPOHOB

S. HauOonee sHepruuHO pearupyer ¢ BOAOM:

A. Crponmuit B. Marnuit

b. Kanpuuit ' bapuii.

6. P11, B KOTOpOM Bce BEIIECTBA PEArupyIOT C MarHUEM:

A. S, NaOH . H,0 B.Cl1, ,OQ,HCI

b. Li, H2804, CO0, I. CUO, CU(OH)z, H3;PO,

7. Paguyc aTOMOB 3JIEMEHTOB IVIaBHOW MOJATPYIIIBI C YBEIMUYEHUEM 3apsiia Aapa
8. Bu XuMHU4eCcKoH CBA3U B IIPOCTOM BELIECTBE XJIOPUAE HATPUS
9. Hanummre COKpalieHHOE HOHHOE YPaBHEHHE, COOTBETCTBYIOIIEE MOJIEKYJIIPHOMY ypaBHeHHIO: A1C13
+3KOH = A1(OH)3| + 3KCl1

10. Hannmmre ypaBHEHMs peakLnid, C IOMOIBIO KOTOPBIX MOKHO OCYIIECTBUTD CIIEIYIOIINE
npespartienus: Zn—> ZnS0, —>Zn(OH); —>Zn0 u cocTaBUTh BO3MOXHBIE OKACIUTEIHHO-
BOCCTAaHOBUTEIIbHBIE YPAaBHEHUS.

KonTtpoabnas padora Ne3 «Hemeranibn
Bapmuanr 1
1. CocraBuTth ypaBHEHUS peaKLUil 1Js IEPEXOO0B:
S — H,S — SO,— S0;—H,S0, — H,
!
Na,S05
Paccmotpets ogHy peakiuto B cBete TO/I.



2. JlaTh XapaKTepUCTHKY PEAKIIUH 10 PA3IMYHBIM MTpU3HAKaM. PacCMOTPETh YCIOBUS CMEIICHUS
XUMHYECKOTI0 PAaBHOBECHUS BIIPABO:
N, +3H; —2NH;3 +Q
3. VYpausars OBP metomom amekTpoHHOTO OanaHca:
Mn0; + 4HC1 = MnCl, + Cl, + H,0
4. TlpuBectu xumuueckue GOpMyIbl CIEIYIOMNUX COSIMHEHHI: aMMUaYHas CEUTPa, CBUHIIOBBIN
O1eck, (QIFOpUT.
5. B 735 mr 20 % pactBopa cepHoit kuciaotsl pactBopmiu 30 M1 amMmuaka. Paccunrars maccy
o0pa3oBaBIICHCS COIH.
Bapuanr 2
1. CocraBuTh ypaBHEHHUS pEaKIUi HJIs IEPEXO/I0B:
ZnCl, -HC1—-KCIl —- Cl, —» 1, — HI
!
AgCl
Paccmotpets oqHy peakiuto B cBete TO/I.
2. JlaTb XapaKTepUCTHKY PEaKIUU MO Pa3IMYHbIM MIpU3HAKaM. PaccMOTpETh YCIOBUS CMEIICHUS
XUMHAYECKOTO paBHOBECHS BIIPABO:
2503 «—2S0, + 0, -Q
3. Ypasuare OBP MeTonom snekTpoHHOTO OanaHca:
HNO3pa;+ Mg = Mg(NOs)2 + N20 + H20
4. IlpuBectn xumuueckue GopMysbl CIEIYIOMNUX COSAUHEHUN: BECEALIMM ra3, )KUJIKOe CTEKIIO,
KaJTuiHas CenuTpa.
5. B 400 r 25 % pacTBopa eaxoro kKainu pacTBopuiu 45 i1 yriekucioro raza. Paccunrars Maccy
o0pa3oBaBIIEHCS COIH.

U1

Bapmuanr 1.

1. 3apsn siapa atoma +17 UMEIOT aTOMbI XUMHUYECKOTO JIEMEHTA!

A.A30Ta B. Cepnl

b. Kucnopona I'. Xnopa

2. YpaBHeHue xumuyeckoi peakiuu 2S0; + 0= 2503 cOOTBETCTBYET cXeMe MPEBPAIIEHUs CEePhl:
A.s°—-s™ B.s"-§*

B.S*—8™ TI.8%—>s"

3. Crenenp okucnenus dpochopa B psay BemecTs, Gopmyis KoTopbix Ca,Py, P, P20s, P;0s

A. IloBeimaercs ot 0 1o +5 B. Ilonmxkaetcs ot +6 10 -2

b. Iloseimaercs ot -3 go +5 I'. IloBeitaercs ot -4 1o +4

4. BemectBo X B psiny npespatienuit CO, — X — Ca(HC03); —COr umeet popmyity:

A. Ca(OH), B.CaC0s

b. CO I'. CaO

5. PeakTrBOM Ha cynb(aT-aHUOH SIBJISIETCS KaTHOH:

A H B. Ba™

B. Na" I.NH,"

6. Xumuyeckast peakius BO3MOKHA MEX]y BelleCTBaMH, (POPMYJITbI KOTOPBIX:

A. C0, u NaOH B. S0z 1 N»,O¢

b. Cun HZSO4(pa36) I'. P,0s u HC1

7.Buz1 XUMHYECKOM CBSI3M B TPOCTOM BEIIECTBE XJIOPOBOAOPOJIE:
8. CocraBbTe (hOopMyITy KUCIOTHI, KOTOpasi 00pa3zyeTcs Mpy B3auMOJICHCTBUHN BEIIECTB, (hOPMYJIbI
koTopbix: Na,Si0z u HC1:
9. Hemerainueckue cBOMCTBA MPOCTHIX BEIIECTB, 00Pa30BaHHBIX 3J€MEHTaMU BTOPOTO IIeproja, ¢
YBEJIMUEHUEM 3apsIIoB sep
10. 3anumuTe ypaBHEHUs PEAKIMil, C TOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTH IPEBPALLEHUS COIVIACHO
cxeme:




1 2 3 4 5
S—MgS — S0, — SO3—NayS04 — BaS0,4 Peakniuro 1 paccmMoTpute ¢ TOUKH 3pEHUST OKUCTICHUS -
BOCCTAHOBJICHHSI, PEAKIIMIO 5 B CBETE TEOPUU DIIEKTPOTUTHUCCKON TUCCOIHAIINH.

Bapuanr 2.
1. 3apsn siapa atoma +14 uMEOT aTOMbI XUMUYECKOTO 3JIEMEHTA !
A.A30Ta B. Kpemuus
b. Kucnopona I'. Yrunepona
2. KoBaneHTHast HemoyisipHasi CBSI3b HUMEETCs B MOJIEKYJIe BellecTBa, (hopMyIia KOTOPOro:
A. N B. HC1
b. CH4 I'. Na,S
3. CteneHb OKHCICHUS CEPBI B Py BEIIECTB, (POPMYIIBI KOTOPBIX
S03, S0, S, HoS
A. TloBermaercst ot 0 1o +5 B. Ilonwmxkaercs ot +6 go -2
b. Ilonmxkaercsa ot +5 1o O I'. IloBemmraercs ot -4 go +4
4. BemectBo X B psay npeBpamiennii P— P,0s— X —NazPOumeer hopmymy:
A. Cag(P04)2 B. Ca CO,
b. PH3 I'. H3PO4
5. PeakTuBOM Ha XJIOPHI-aHUOH SBIIETCS KaTUOH;
A.H' B.Ba*+
B.Ag'T.NH;*
6. XuMu4eckas peakiys BO3MOKHA MEXTy BeIIeCTBaMH, (POPMYJIBI KOTOPBIX:
A. Hy,S0, u CO, B. H,S04 u BaS0,4
Bb. H,S0, u Au I'. H,S04 1 MgO
7. CooTHecuTe: ypaBHEHUE XUMUYECKOU PEaKIIuu
H,S + C1, = 2HCI + S cxeme npeBpatieHus XJjopa:
A.Cl° —CIt B.Cl°—CI*
B.CI'—>CI I.CI'—Cl°
8. CoctaBbTe (hopMyiTy ra3000pa3HOro BellecTBa, 00pa3yrOIIerocs Mpy B3aUMOCHCTBUH BEIIECTB,
dbopmynsl kotopeix: CaC03 u HC1:
9. Hemetannunueckue CBONCTBA MPOCTHIX BEIIECTB, 00Pa30BaHHBIX AJIEMEHTAMU MATON TPYIIIHI TJIaBHOM
MOATPYIIIBI, C YBETMYCHUEM 3apsijia sapa:
10. 3anummmTe ypaBHEHUS PEaKIHii, C TOMOIIBIO0 KOTOPBHIX MOXHO OCYIIECTBUTH MPEBPAILIEHUS COTJIACHO
cxeme:
1 2 3 4 5
N, - NHz; - NO — NO; — HNO3; — KNOs3
Peakuuro 1 paccMOTpuTE C TOUKH 3pEHUS OKUCICHUS-BOCCTAHOBIIEHUS, PEAKIIMIO 5 B CBETE TEOPUHU
ANMEKTPOIUTHICCKON TUCCOITUAITIH.

«HToroBasi KOHTpPoOJIbHAs PadoTa MO0 XUMHH 32 Kypc 9 ki1acca»
Bapmuanr 1.
1. Haubonee sapko MeTaInuecKue CBOMCTBA BHIPAKEHBI:
A.Y Harpus B. VY karus
b. Ymurusa TI'. Y maruus
2. CteneHb oKucIeHUs +3 y aToMa XpoMa B COeIMHEHUH, (OpMysia KOTOPOTO:
A.CrO B. CrO3
b. Cr,0;3 I'. H,CrOq
3. CepHyYI0 KHCIIOTY MOKHO MOJYYHUThH MIPU B3aUMOJICHCTBUU BEIIECTB, (HOPMYIIBI KOTOPBIX:
A. HzO n 802 B. Hz n 803
b. H20 )41 503 T. 803 u KOH
4. Psg 51eMeHTOB, Paco0KEHHBIX B IOPSAJIKE YBEIMUEHUSI AaTOMHBIX DAy COB:
A.Be,B,C B.Si,C,N
b.F, CI,Br TI.Na, Mg, Ca

5. Oxug Kanplus ABIISAETCS:



A. AMpoTepHBIM B. HeconeoOpasyrouim
b. Kucnoruemm I'. OcHOBHBIM
6. lns ¢hropuaa kanus xapakTepHa XUMUYECKas CBSI3b, KOTOpasi HA3bIBACTCS
A.Honnas  B. KoBasieHTHast HemoJsspHast
b. Meraiummueckas  I'. KoBanenTHas nossipHas
7. CooTHecUTE: ypaBHEHUE PEaKIUU
2 S0, + 0, = 2503, cxeme MpeBpaIIECHUs CEPHI:
A.s™ 8" B.S? 8™
B.S"—§% I8 —s?
8. Okcua azora (M) umeer hopmyny
A. N0 B. N20s3
b. NO, I'. NO
9.3anumunTe ypaBHEHHS peakliii, C TOMOILBIO KOTOPHIX MO>KHO OCYILECTBUTH IIPEBPALIEHUS COTTIaCHO
cxeme:
1 2 3
Na,C03; — C0, — CaCO3 — CaO Peakiuto 1 paccMOTpUTE B CBETE TEOPUH DICKTPOJIUTHIECKON
JUCCOLUAIUH.
10.Bbruncnute Maccy COJNITHON KUCIOThI, HEOOXOAMMOM I HEHTpaIu3anuu
40 1. 20% pacTBOpa rUAPOKCUIA KATBITHS.

Bapuanr 2.
1. Haubonee sapko BeIpakeHbl HEMETAJUIMYECKUE CBOMCTBA:
A.¥Y xaopa B.V dropa
b. Y noga I'. Y 6poma
2. CTeneHb OKUCIICHHS -3 y aToMa a30Ta B COSIMHEHUH, (PopMyria KOTOpOro:
A. Ny B.N203
b. NO I'. NH3
3. I'uppokcun meau (1) MOXKHO MONYYUTH TP B3aUMOJICHCTBUH BEIIECTB, (POPMYIIBI KOTOPBIX:
A.Cuu H0 B. CuO u H,0
B. CuCl;, u Fe(OH); T'. CuS04 u NaOH
4. Psij 571eMEHTOB, PaCIOI0KEHHBIX B MOPSAIKE YBEITMUCHHUS ATOMHBIX Pa/INyCOB:
A.Li,Na, Rb B.Se.S .0,
b.P,S,0; I'.Be, B, Al
5. Oxun yrnepona (1V) sBusercs:
A. AmdorepHbIM B. HeconeoOpa3yromum
b. Kucnorueim I'. OcHOBHBIM
6. B Mmonekysne OpoMOBOIOPO/Ia XUMUYECKAsl CBSI3b HA3bIBACTCS
7. CooTHecuTe: ypaBHEHHE PeaKIIUU
4 NH3 + 50, = 4NO + 6 H,0 cxeme npeBpalieHus a3oTa:
A N®N® B NZN?
B.N® - N I N*” - N?
8.I'mapoxcun xxenesa (II) umeer popmyny
9. 3anummnTe ypaBHEHHsI PEaKIIHiA, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIIIECTBHTH PEBPAIICHHS COTIIACHO
CXEMe:
1 2 3
S0O3—H3S04 —CuS04 — Cu(OH); Peakuuto 3 paccMOTpUTE B CBETE€ TEOPUH DIICKTPOTUTHICCKON
JIFCCOTIHAITUH.
10.K 27 r pactBOpa ¢ MaccoBoii noneit xnopuaa meau (II) 10% nobasumnu n30bITOK pacTBOpa cyabhuaa
HaTpusi. ONpenennTe Maccy BBIMABIIETO 0CAIKA.




CucreMa OLlEHKH JOCTHKEHUI yUAIIHXCS

OcHoBHasl 3a/1a4a ¥ KPUTEPUH OLICHKH — OBJAJCHHE CUCTEMON y4eOHBIX NEHCTBHIA C M3y4aeMbIM
y4eOHBIM MaTEpHAIIOM.

Cucrema OLEHKM BKJIIOYACT B ce0si BHYTPEHHIOK (OCYIIECTBISIEMYIO CaMOW INIKOJIOH) UM BHEUIHIOKO
(ocyuiecTBisieMas BHEIIHUMU 110 OTHOLICHUIO K ILIKOJIE CIIyKOaMu).

JUis  OUEHKM  HCIONB3YyeTCs  MepCOHU(UIIMPOBAHHAS
(renepconuduIIpoBaHHA ).

[TepcoHnpuIMpoBaHHON OILEHKE MOAJIEKAT TOIBKO METANpPEIMETHBIE M MPEIMETHBIE Pe3yabTaThl U3
0110Ka «BBITYCKHUK HAy4UTCSI».

OrneHka JAOCTHKEHHN peau3yeTcsi «METOIO0M CIOXKEHUS», MPH KOTOPOM (UKCUPYETCS TOCTHUIKEHUE
OIIOPHOT'O YPOBHS U €T0 MPEBbIIICHUE.

Jis olleHMBaHUS MCHOJIB3YIOTCS: CTaH/IAPTU3UPOBAHHBIC MUCHMEHHBIE U YCTHBIE Pa0OThI, MPOEKTHI,
IpakTH4Yeckre paloThl, JabopaTOpHble pabOTHI, TECThl, 3a4€Thl, TBOPYECKUE PAaOOThHI, CamMoOaHaIu3,
CaMOOLIeHKa, HAOJIOJICHUS U TIP.

Tunel 3a1aHUI, KOTOPbIe MCHOJIbL3YIOTCS A5 OLEHKH JOCTHKEHHUI:

1o (hopMe OTBeTa: C 3aKPBITHIM OTBETOM M OTKPBITHIM OTBETOM,;
10 YPOBHIO ITPOBEPSIEMBIX 3HAHUH, YMEHH, ClIOCOOOB JIelicTBUI: 6Aa30BbIi U MOBBIICHHBIH YPOBEHb;
M0 WMCIOJB3YyEMBIM CPECTBAM: 33aJaHMS Ul MUCHbMEHHOW MM YCTHOW Oecelbl, MPaKTHUECKUE 3a/1aHusl,
nabopaTopHbIe PabOTHI,
1o (hopMe MPOBEACHUS: Il MHANBUAYAILHOW WM TPYITIOBOI paboTHI.
HroroBasi oneHka ckJaabIBaeTcs U3:
HAKOTUICHHBIX OLIEHOK (XapaKTEePH3yIOT JMHAMHUKY 00pa30BaTEbHBIX TOCTHKCHUN yJIaIIXCs);
OLIEHKU 3a CTaHJApTU3UPOBAHHBIE UTOTOBbIE PAOOTHI (XapaKTEpU3yIOT YPOBEHb MPHCBOEHHS CIOCOOOB
NeNCTBUI)

BHyTpeHHI0OI0 cHCTeMy OLGHKH HAa  CTYIeHM OCHOBHOIO
KIIacCU(UITUPYETCs CIEAYIOMIMM 00pa3oM B BKIFOYAET MPOLEAYPHI:
HHIUBHAYAJIbHbIE Pe3y/bTAaThl yYalmmxcs - B cepe pa3BUTHS Y HUX KOMIIETEHTHOCTHBIX YMEHHMH U
HaBBIKOB, BBISIBISIFOTCS B XOI€ TICUXOJIOTO-TIEIarOTMYECKOT0 MOHUTOPHHT A,
npeAMeTHbIE Pe3yJbTaThl - Pe3yJbTaThl, MOJTY4YE€HHbIE B IPOLECCE OLEHUBAHUS YUUTEISIMU IIKOJIbI Ha
MIPEeIMETHOM YPOBHE;

BHYTPHIIKOJIbHbIE Pe3yJIbTaThl - PE3yJbTaThl, MOJIyYE€HHbIE B XOJA€ aIMHUHHUCTPATUBHOI'O KOHTPOJI,
WUTOTOBOM  arrectanmmu  ydammxcsi (  KOHTpPOJbHBIE  pabOTHI, TMPOMEXKYTOYHBIE, HTOTOBBIC,
JMarHOCTHYECKUE);

BHEILIKOJIbHbIE Pe3yJIbTaThl - pE3yJIbTAaThl OJIMMIIHNA]I, KOHKYPCOB, COPEBHOBAaHUH, KOH(PEPEHIIHIA U T.11.;
pe3yJbTaThl, MOJYyYEHHbIE B X0/l He3aBUCHMOI BHeILIHeH OLEHKH - pe3yJbTaThl MOJY4YEeHHBIE B X0Je
'MA;

He()opMaTH30BaHHAS OlLleHKA - TTOPT(OIHO.

Jlnist ontmcaHus JOCTIKEHHI 00yJaromuXcs 1eIeco00pa3Ho YCTaHOBHUTH CIICAYIONINE TSTh YPOBHEH:

uHpopManus u AHOHMMHAas

o0mero oOpasoBaHus

YpoBenb JocTrkeHne MIIAHUPYEMbIX Pe3yJIbTATOB Ouenka
(oTmeTKa)
basoBblit JEMOHCTPHUPYET OCBOCHHE Y4YEOHBIX JEHCTBUI C OMOPHOMN | C«yIOBICTBOPUT
YPOBEHb CUCTEeMOM 3HAaHMH B paMmMKax Juana3oHa (Kpyra) | eIbHO» (v
AOCTHKEHHU I BBIETICHHBIX  3a7ad. OBnageHue 0a30BBIM  YpPOBHEM | OTMETKa  «3»,
SBJISICTCSI JOCTAaTOYHBIM JIJIST TPOJIOJDKEHUS OOydYeHHs Ha | OTMETKa
CIIeyIOMIeH CTyIeHU 00pa3oBaHusl, HO HE MO MPOPUIBHOMY | «3aUTEHOY).
HaIlpaBJICHUIO
IloBbIIEHHBIH | YCBOEHUE  ONOPHOM  CHUCTEMBl 3HAHUM HAa  YPOBHE | OLICHKA
YPOBe€Hb OCO3HAHHOTO  IPOU3BOJBHOTO  OBJIAJAEHHUS  y4YEOHBIMHU | «XOPOIIO»
NEUCTBUAMH, JOCTaTOYHBIA O Kpyro3op, mupora (wiH | (OTMETKA «4»);
M30MpaTeTLHOCTH) UHTEPECOB. Takue oOydJaroIIuecss MOTYyT
OBITh BOBJICUEHBI B MPOCKTHYIO JCSATEILHOCTH IO MPEIMETY
U COPUEHTUPOBAHBI HA MPOJOJDKEHHE O0yYEHUSI B CTapIIUX
KJIaccax Mo JaHHOMY MPOQUITIO.
Breicokmuii Bonee monHoe (MO CpaBHEHUIO € MPEAbLAYIINM) YCBOCHHE | OLEHKa
YPOBEHb OMOPHOM CHUCTEMbl 3HAHUW HA YPOBHE OCO3HAHHOIO | «OTIMYHO»




MPOU3BOJILHOTO  OBJAJCHHUS  Y4YEOHBIMH  JCHCTBUSAMHU, | (OTMETKA «5»).
JOCTaTOYHBIM KpPyro3op, mupota (Wim H30MpaTeTLHOCTH)
uHTepecoB. Takue oOydaromuecss MOTyT ObITh BOBJICYCHHI B
MPOEKTHYIO JIEATEILHOCTD 10 MPEIMETY U COPUECHTHPOBAHBI
Ha MPOJIOJHKEHUE 00YUEHHs B CTApIIUX KIACCax 10 TaHHOMY

pouUITIO.
IloHM:KeHHBII | OTCYTCTBHE  CHCTEMaTHUeCKOM  0a30BOM  IMOATOTOBKH, | «HEYAOBIETBOP
YPOBeHb o0yJaommmMcss HE  OCBOGHO  JIaK€ W IOJIOBHUHBI | UTEIBHOY»
TUTAHUPYEMBIX pe3ysIbTaTOB, KOTOpbIE OcBamBaeT | (OTMeTKa «2»)

OOJIBIIMHCTBO OOYYAIOIIMXCS, WMEIOTCSA 3HAYUTEIbHBIC
mpoOeNbl B 3HAHUSX, JAJIbHEWIee OOY4YCHHE 3aTpyIHEHO.
[Ipn sTom oOydwaromuiics MOKET BBINOIHITH OTAEIbHBIC
3alaHusl  TOBBINICHHOTO  ypoBHS.  JlaHHas  rpynma
oOyuatromuxcs (B CpeJHEM B X0/1€ 00yUEHHUS COCTABIIAIONIAs
okoio  10%) TpeOyer  chneuHMaJbHOW  JIUArHOCTHKHU
3aTpyaHEHU B 00y4eHUH, MpoOeiIoB B CUCTEME 3HAHUU U
OKa3aHWU [EJICHANPABICHHOH TIOMOIIM B  JIOCTH)KEHHH
0a30BOr0 YpOBHS

Huzknii HaJIM4Yue TOJIBKO OTIENbHBIX (parMEHTApHBIX 3HAHHWKM IO | OLIEHKA «ILJI0XO0X
YPOBEHb MpEIMETY, JlaJbpHeIee oOydeHune MpaKkTUuecku | (oTMeTKa «1»)
HEBO3MOXXHO. TpebyeTcs crenuaabHas MOMOIb HE TOJBKO
no ydeOHOMY TpeAMeTy, HO U 1O (HOPMHUPOBAHHIO
MOTHBAIIMHU K O0YUYEHUIO, pa3BUTHIO MHTEpECca K HU3y4aeMoi
MPEIMETHON 00JIACTH, MOHMMAHUIO 3HAYMMOCTH IPEIMETa
JUISL )KU3HU U JIP.

XapakrepucTuka nu¢poBoi OEHKH (0TMETKH)

«5» (€OTJIMYHO») — YPOBEHB BBHITIOJHEHUS TPEOOBAHMM 3HAYUTEIIHLHO BHIIIE YIOBIETBOPUTEIHHOTO:
OTCYTCTBHE OIIMOOK Kak MO TEKYILIEMY, TaK U 10 NpeAblAyIeMy yueOHOMY MaTepually; He 6ojee 0HOTOo
HEJI0YEeTa; JOTUYHOCTh U IMOJHOTA U3JI0KEHHUS.

«4» («X0po1I0») — YPOBEHB BHITIOTHEHHS TPEOOBAHUI BHIIIE YIOBIECTBOPUTEILHOTO: UCTIOIb30BAaHUE
JOTIOJIHUTENBHOTO MaTepHalla, IOJHOTAa M JIOTMYHOCTh PACKPBITHS BOINPOCA; CAMOCTOATEIBHOCTh
CYXJIEHUH, OTpa)KeHHE CBOEro OTHOILIEHUS K Mpeamery oOcyxkaeHus. Hannume ommboKk 1 HEA0YETOB B
KOJIMYECTBEHHOM BBIPAKEHUU 10 OTAEIBHBIM MPEeIMeTaM OTPAXKAeTCsl B JIOKAJIBbHBIX aKTax O TEKyIleH u
UTOroBOM (pyOexHOM) aTTecTanuu 00ydaromuxcs.

«3» («yOBJIETBOPUTENbHO») — JOCTATOYHBIH MUHHUMAJBHBI YPOBEHb BBIMIOJHEHUS TPEOOBAHMIM,
MPEeIbABISEMBIX K KOHKPETHON paboTe, OTAENbHBIE HAPYIIEHUS JIOTUKUA H3II0KEHUS MaTepHuaa;
HEMOJIHOTA PACKpbITUS Bompoca. Hamuywe ommOOK M HENOYETOB MO OTAEIbHBIM NpeaMeTaM B
KOJMYECTBEHHOM BBIPRKCHHUU OTPAXKACTCSI B JIOKATBHBIX aKTaX O TEKYIIeW M HTOroBOH (pyOexkHO)
aTTeCTaIluu O0yJarOIINXCS.

«2» («I10X0») — YPOBEHb BBIMOJTHEHHUS] TPEOOBAHUN HIDKE YAOBIETBOPUTENBHOTO: HAPYIIEHUE
JIOTUKH; HEMOJHOTa, HEPACKPBITOCTh O00CYX/IaeMOro BOIPOCa, OTCYTCTBHUE apryMeHTaluu Ju0o
OIIMOOYHOCTh €€ OCHOBHBIX IMOJIoKeHH. Hanmuune ommbok 1 HEJ0YeTOB MO OTAEIbHBIM MpeIMeTaM B
KOJIMYECTBEHHOM BBIPAKEHHUU OTPAXKAETCSI B JIOKAIBHBIX aKTaX O TEKYIEH W UTOTrOBOM (pyOekHOI) 00
aTTeCTaIluu O0yJarOIINXCS.

KoHTposibHO-U3MepHUTe/IbHbIE MaTepUasbl IpelHa3HAueHbl AJI1 TPOBEPKU YPOBHS YCBOEHUS
y4eOHOro MaTepuajia Ha OCHOBAaHMHM 0Opa30BaTENbHOTO MUHUMYMa COJAEp)KaHUs 00pa3oBaHUS U
TpeOOBaHUN K YPOBHIO MOJIOTOBKM BBITYCKHHUKOB HIKOJI. OHU COCTaBJIEHbl Ha OCHOBE MHOTOJIETHEH
MeIarOrMYeCKON MPAKTUKU C YY€TOM PAa3JIMYHBIX METOJANYECKHX Pa3paboToK.

ITo BceM ry1aBaM Kypca M UX paszjenaM MpeajaraeTcs TeKyIMd U TEMAaTHYECKU KOHTPOJIb 3HAHUI U
yMeHU#l B OpME XUMHUECKUX JAUKTAHTOB U TECTOB, CAMOCTOSTEIbHBIX U KOHTPOJIBHBIX paboT. 3amanus
000X BapHaHTOB PabOT CXOJHBI [0 COACPKAHUIO U XapaKTePy BHIIOIHAEMbIX yU€OHBIX J1eH CTBUH.

Jnst opranu3zanuu 3¢ ¢GeKTUBHONH paboTHI BCEro Kijacca ¢ y4eTOM HHIUBUAYATbHBIX CHOCOOHOCTEH
Ka)KJIOTO y4amierocst B psijie padoT, BXOJIIIMX B MOcoOue, MPeICTaBICHbI 3aJaHus Pa3IUYHbIX YPOBHEH
CJIOKHOCTH.



HezaMeHHMBIM TOMOIIIHUKOM II€J]arora B KOHTPOJIE 3HAHUU SBISIOTCS 3amaHus B ¢opme Tecta. Mx
MO>KHO HCIIOJIb30BaTh HAa Pa3HBIX ATanax y4eOHOro mpoiiecca:

* MpPU U3YyYEHUU HOBOT'O MaTepHala;

+ Ha JTare 3aKperyieHUs] U3y4eHHOro MaTepuarna;

* Ha ypoKax 0000IIaroIero moBTOPEHHUS;

* IIPHU TEKYLIEM U TEMAaTHYECKOM KOHTpPOJIE 3HAHUN, YMEHHUI U HABBIKOB YUalUXCS;

+ MIPU MOATOTOBKE YJAIIUXCs K IK3aMeHaM KakK B YCTHOM, TaK ¥ B MUCbMEHHOU (opme, 0COOCHHO B

dopme EI'D.

Jns kaxxoM TeMbl M ee pa3/iesioB MPE/JI0KEHbI TECTOBBIC 3a/IaHHsI PA3HOTO YPOBHS CJIOXHOCTH B
JIByX BapuaHTax, pacCuuTaHHble Ha 15—35 MuH unu Ha uenblil ypok. [ BBICTaBJICHHS OLEHKHU
MpEJIaraeTcsl UCMOJIb30BATh CIEAYIOIYIO MTPOIEHTHYIO IIKATY:

35% BBINOTHEHHBIX 3aJaHUI — OIICHKA «2»;

36—61 % — ouenka «3»;

62—85% — oreHka «4»;

86—100% — oreHka «5».

B 3aBucuMocCTH OT pe3yabTaTOB BHIIOJHEHUS pa0OTHI YUUTENb MOKET BHOCUTD B MPEIJIOKEHHYIO
CHUCTEMY OLICHUBAHUsI KOPPEKTUBHI, ITOCKOJILKY OCHOBHAS 11€7Tb KOHTPOJISL B JAHHOM Clly4ae — He
COOCTBEHHO BBICTABIICHUE OLICHKH, a OTPEICIICHUE YPOBHS YCBOCHHUS YUaIIUMUCS Y4eOHOTO MaTepuania u
HampaBlIeHUH JAanbpHEield paboThl Ha/l MOBBIICHHUEM KaueCcTBa 3HaHUN

3anmanue non nudpoit 1 onenuBaercs 3 Oamwtamu; moa mudpoit 2 — 5 Oamwramu; o udpon 3-8
Oamnamu. 3aiaHus, OTMEUEHHbIE *, — NIJI1 MHAUBUIYaJIbHOTO BBIITOJIHEHUS.

Ecnu He yka3zaHO MHOE, KaK/IbIil OTBET YaCTEH OLICHUBAETCS:

« yacth A — 2 Oautamu;

» yactu B — 4 Gamnamu;

- yactu C - 6 6anmamu.

Onnako HE Bce ydaluecs MNPUCTYMaroT K 3amaHusM 4dacth C u Tem Oosee BBIMOJHAIOT HX
HOJHOCTBI0. UTOOBI MOBBICUTH MOJOKHUTEIbHYIO MOTUBAILIMIO K BBIITOJHEHUIO 3a1aHui yactu C, yuuTenb
MOYET OOBSBUTH O BBICTABIICHUH I10 pE3yabTaTaM TeCTa JABYX OIIEHOK: IIepBOil — 3a 4acTu A u B, a BTO-
poit — 3a yacth C — ¢ UCTOJIb30BaHUEM MTPOLIEHTHOM HIKAJIbI OLIEHKHU 3HAHUH.

Bonpoce! ansi Bcex BHIOB KOHTPOJSI 3HAHWK COCTaBJICHBI TaKMM 00pa3oM, YTOOBI MENaror ¢ ux
MOMOIIIBIO MOT' BBISIBUTH 3HaHMS ydYalllUXCs 10 BCEM Y3JOBBIM BONPOCAM IJaBbl M pazjiena Kak Ha
0a30BOM YpOBHE, TI/l€ HEOOXOJUMO TOJBKO BOCHPOM3BEACHHE Y4YEeOHOro Marepuaina, TaKk M Ha
YCIO)KHEHHOM YpOBHe, TIJle TpeOyeTcs yMeHHe aHaJIM3MpOBaTh M CPABHUBATH JIaHHBIC, NPHUMEHSA
TBOPYECKHE CIIOCOOHOCTH.

Bce oOyuaromiye BUAbI KOHTPOJIS MPEANoJaraloT KOJJIEKTUBHYIO JIEATeNbHOCTh ydalluxcs Jaubo B
nape, 1100 B TPYIIIe ¥ CaMOIIPOBEPKY.

[Tpu moAroroBke K KOHTPOJBHBIM paboTaM HE0OXOAMMO OOpaTUTh BHUMAaHHE Ha 3a/laHUS YPOKOB
0000MIa0MIIero MOBTOPeHHU. B 3TOM ciydae ydammecsi B COOTBETCTBHH CO CBOMMH CIIOCOOHOCTSIMU
OTIpeNeNIoT /is ce0sl 3aaHusl, KOTOPhIe MOT'YT BBITIOJIHHTb.

PacueTHple 3aaun pa3IMYHBIX THIIOB U YPOBHEH CIIO)KHOCTH TIPEJICTABICHBI B TOCOOMHU OJIOKaMu, a
TaKXe BKJIIOUEHBI B pa3HblE BUJbI KOHTPOJS 3HAHUN. YUUTEIb MOXKET IO JKEIaHHWIO BKIIOYATh MX Kak
JIOTIOJTHUTETIFHOE 33aJjaHre B JIFOOOM BUA KOHTPOJSI WM TpeajiaraTh y4amuMcsl OTIeNbHBIE CaMOCTOS-
TeJIbHBIE PA0OTHI MO PELICHUIO MOTOOHBIX 3a/1aU.

IIpoBeneHne XUMHUYECKOT0 TUKTAHTA

3amanus Uisi 00OMX BAapUAHTOB KPAaTKO 3alUCHIBAIOTCS HA JIMIIEBOM CTOPOHE JIOCKHM WM Ha
KOJOTpaHCIapaHTe; OTBETHI Ha BOMPOCHI KENATEIbHO HANMCATh HA OOPAaTHOW CTOPOHE JOCKU UM TaKXKe
Ha KOJOTpaHCIIapaHTe. YUUTENb 3aYMTHIBACT COJICPKAHUE BOIPOCA, ydalllhecs 3alUCBhIBAIOT OTBET B
TETPaIsIX.
[To okOHYaHMM JUKTaHTa MPOBOJUTCS CAMOIIPOBEPKA!

+ omHOOK HET — OIEHKA «5»;

* JOMYIIEHBI 1—2 OomuOKH — «4»;

* JIOMYIIEHBI 3 OMHOKH — «3».

B 3aBucMMOCTH OT CTENEHM MOATOTOBIEHHOCTH YYAIIUXCSl YYUTENb MOXET M3MEHHUTb KPHUTEpHil
OLIEHKHU PadoT B MOJIb3Y YUCHHUKA.



IIpoBeaenne camocTOATEILHOM PadOTHI

CamocrosiTenpbHas paboTta mpearnoaraeT Ju00 mapHylo, JU00 TpynmnoByio (Gopmy pabOTHI M JaeT
BO3MOXXHOCTh JIy4Illle OTpadOTaTh H3ydyaeMble BOMPOCHI TMOJ KOHTPOJIEM YYHUTEISI U B XOHEC
CaMOCTOSITEIbHOW  JesATeNhbHOCTH (uisi  oOydaromiei paboThl) MO0 JIydlle TOJATOTOBHTHCS K
KOHTPOJILHOM paboTe, KOTOPYIO NPEACTOMT BBIMOJHATH Ha CIEAYIOIIEM ypoke (s o0oOmaromein
paboThl). 3aaHus BHINOJHAIOTCSA B Tape (Tpyrme), 4To MO3BOJSET SKOHOMHUTH Bpemsi Ha orBeT. Ot-
JeNbHbIC 3aJaHus (II0Jl 3HAKOM *) ydallluecsl BBIMOJHAIOT CaMOCTOATENBHO. [ KOHTpONIS ydarumcs
NPEJOCTABIISICTCSI BO3MOXKHOCTh CBEPUTH CBOM OTBETHI C 3TAJIOHAMH, KOTOPbIE OYyIYT MaHbl yYUTEIIEM I10
OKOHYAaHUU pabOTHI.

OuneHkKa NpakTHYeCKUX YMEHUH y4alumXxcst

Yunrenn AOJDKCH YYUTHIBATDL:

- IPaBWJILHOCTDH OTIPEEIICHNUS 1I€JIH OIIbITa,;

- CaMOCTOATENBHOCTD N0J100pa 000PYAOBaHUSI U O0BEKTOB;

- IOCJIEI0BATEIBHOCTh B BHIIOJHEHUH PaOOTHI 110 3aKJIA/IKE OIBITa;

- JOTUYHOCTh M TPAMOTHOCTh B ONMICAHWHU HAOJIIOICHHIA, B )OPMYIIMPOBKE BBIBOJIA U3 OMBITA.

Otmerka "'5" - IIPABUJILHO ONPEAEIICHA LIENb OIIbITA,

- CaMOCTOSTENIbHO, C HEOOXO0IMMOH MOCIIEI0BATENbHOCTHIO POBEAEHBI TOA00D
o0opynoBaHusi U 00BEKTOB, a TaKkKe paboTa Mo 3aKJIaKe OTbITA;

- Hay4HO IPaMOTHO, JIOTUYHO ONMCAHBI HAOIOICHUS U CPOPMYITUPOBAHBI BRIBOIBI U3
OIbITA.

OrMmerka "4" - IIPABUJIBHO OITPEIEIICHA LIETIb OIIbITA;

- CAaMOCTOSATENIBHO MPOBEICHA paboTa 1Mo Moadopy 000pyI0BaHUs, 0OBEKTOB;

MIPH 3aKJIaJIKe OMbITa AOMycKaroTcs 1 -2 omuoKy;

- Hay4HO IPaMOTHO, JIOTUYHO ONMCAHBI HAOIOICHUS U CPOPMYITUPOBAHBI BRIBOIBI U3
OTIBITA;

- B OMMCAHNH HAOJIIOICHUH U3 OMbITa TOMYCKAIOTCS HEOOBIINE HETOUHOCTH

OtMmerka "3" | - IpaBWIBHO OIIpE/EIIEHA LIETb OIIBITA;

- o100p 000PYyI0BaHUS U OOBEKTOB, a TAKKE PaOOTHI MO 3aKJIAJIKE OIBITA MPOBEICHBI
C TIOMOIIIBIO YUUTEIS;

- JIOITyCKAIOTCSI HETOYHOCTH M OIIMOKY MPH 3aKJIJKE OTBITA, OMMMCAHNH HAOIIOICHHH,
(hopMyIMPOBAHUY BBIBOJIOB.

OrMmertka "2" - HE OMpeJIeJIeHa CaMOCTOSTENIBHO LIEJIb OIbITA;
- He 0TOOpaHO HYKHOE 000PY0BaHUE;
- IOIYCKal0TCs CYIIECTBEHHbIE OMMOKY MTPU 3aKIaJIKe U OOPMIIEHHH OTIbITA.

Ouenka ymeHuil NPOBOAUTH HAOIIOACHUS

Yuurenn AOJIKCH YYHUTBIBATB:

- IPaBUJIBHOCTH MPOBEACHUS HAOIOICHUH TI0 3aJaHUIO;

- YMEHHE BBIJIEISITH CYIIECTBEHHBIC TTPU3HAKK y Ha0II01aeMOT0 00BbeKTa (mmporiecca),

- IOTUYHOCTH M HAYYHYIO TPAMOTHOCTH B 0O(DOpMIICHUH Pe3yabTaTOB HAOIIOJACHMIA U B BBIBOJIAX;
- MPOBeICHNE HAOJIOICHYS 110 33 JaHHIO;

Ormerka "S5" - IPaBUIILHO TIO 33JaHUI0 YUUTEINS IPOBEACHO HAOIIOICHHE;
- BBIJICJICHBI CYIIECTBEHHBIE MIPU3HAKH Y HA0II01aeMoro o0breKTa (Tiporecca);
- JOTMYHO, HAYYHO IPaMOTHO 0(OPMIICHBI PE3YJIbTaThl HAOIIOICHUH U BBIBOBI.

OrMmerka "4 - MPaBWJIBHO T10 33J]aHUI0 YUUTEIIS TPOBEJACHO HAOIIOIEHNUE;

- IIPY BBIJICJIEHUH CYIIECTBEHHBIX MPU3HAKOB Y Ha0II0/1aeMOro 00beKTa (Tpoliecca)
Ha3BaHBI BTOPOCTETICHHBIE;

- JIOITyCKAeTCsl HEOPEKHOCTh B 0(OPMIICHIH HAOJIIOACHUH U BHIBOJIOB.

OrMmerka "3 - IOMTYCKAIOTCSI HETOYHOCTH | 1-2 OMMOKY B MPOBEACHUN HAOIIOACHUH 110 3a1aHUTIO
YUUTEII,

- IPU BBIJICIICHUH CYIIECTBEHHBIX MPU3HAKOB Y Ha0OJt01aeMoro 00beKTa (Tporiecca)
BBIACIAKOTCA JINIb HCKOTOPLIC,

- nomyckatorcst omnoku (1-2) B opopmiieHnn HaOIIOICHUHN U BBIBOJIOB.

Otmerka "2" | - nomyckaroTcs omnoOku (3-4) B mpoBeaeHNH HAOIIOACHUH 110 331aHUI0 YUUTEJIS,
- HETPABWJIBHO BBIJCISIFOTCS TPU3HAKK HAOJII01aeMoro o0beKTa (Tiporecca);




- nomyckatores omnOku (3-4) B oopmiieHun HaOMOJeHUI U BBIBOJIOB. Dopma
aTTECTAI[MU TT0 OMOJIOTHMH MOJKET OBITh Pa3JIMYHOM: YCTHBIN dK3aMeH Mo OuieTam,
3anrTa pedepara, TECCTUPOBAHUE, 3aITUTA IPOEKTA.

(I’OprI npeacraBjaCHUus 06pa30BaTeJIbHLIX Pe3yabTaToB:

e Ta0enb YCIEBAaGMOCTH TI0 TpeaMeraM (C  yKa3aHHeM TpeOOBaHWH, MPEIbIBIIEMBIX K
BBICTABJICHUIO OTMETOK);

® TEKCThl HTOTOBBIX JIMArHOCTHUYECKUX KOHTPOJBHBIX padOT, AMKTAHTOB M T.OI. M aHAIU3 HX
BBIMOJIHEHUST oOy4aronumes (MH(popMalus 00 371eMeHTaX ¥ YPOBHSIX MPOBEPSEMOrO 3HAHUS —
3HaHUSs, TIOHUMaHUs, TPUMEHEHHUSI, CHCTEMATHU3aIlNH );

e yCTHas OIICHKA YCIICHIHOCTH PE3yJbTaToB, (OPMYIMPOBKA MPUYMH HEyJdau U PEKOMCHJAIMH 110
yCTpaHEHHIO TPOOETIOB B 00YYEHHOCTH 110 TIPEeIMETaM;

e 1opTdoIHO;

® pe3yabTaThl IICHXOJIOTO-TIEIarOTMYECKUX UCCIIEIOBAHHM, WILTIOCTPUPYIOIIUX JUHAMUKY Pa3BUTHUS
OTIEIbHBIX UHTEIUICKTYAJIbHBIX U JIMYHOCTHBIX KauecTB o0ydvaromerocs, Y'Y /.

KpHTepI/IHMI/I OICHUBAHUA SABJIAIOTCA:

® COOTBETCTBHE JOCTUTHYTHIX TMPEIMETHBIX, METANpPEJAMETHBIX M JIMYHOCTHBIX PpEe3yJbTaToOB
o0yJaromuxcs TpeOOBaHUSM K pe3yJbTaTaM OCBOEHUS 00pa30BaTEIbHOM MPOTrPaMMbl OCHOBHOTO
obmero oopazoanust PI'OC;
® MHAMHKA Pe3yIbTATOB IPEIMETHON 00ydeHHOCTH, hopmupoBanust YV /1.
OneHka JOCTH)KEHUS] METalpeIMETHBIX Pe3yIbTaTOB MOKET POBOAUTHCS B XOJI€ pa3IMUHBIX IPOLETYP.
OcHOBHOH IpOLEAYPOH UTOMOBOM OLIEHKH JOCTHKEHHS METAIIPEIMETHBIX PE3YyJIbTaTOB
SBIISICTCS 3AWUMA UMO208020 UHOUBUOYATILHO2O0 NPOEK




TEMATHUYECKOE INIAHUPOBAHHUE
C OIIPEAEJIEHUEM OCHOBHBbIX BUJIOB YYEBHOU JEATEJBbHOCTHU

Tema ypoka

‘ Coneprxanue

I BI/II[ JACATCIBHOCTH YUCHHUKA

8 K1acce

BBEJIEHUE -44

[Ipenmer xumuu. Bemectsa

[Ipenmer xumun. MeTo1bl O3HAHUS B XUMUHU:
Ha0JIt0/IeHne, SKCIIEPUMEHT, MOJEIIMPOBAHHUE.
HcTounnkn XUMHYECKON HHPOPMAITIH, e
MOJIyYeHHUE, aHAJIU3 U MPEICTABIECHUE €TI0
pe3ysbTaToB. [IoHATHE O XUMHUYECKOM 3JIEMEHTE U
(dbopMax ero cymecTBOBaHUs: CBOOOIHBIX aTOMaXx,
MIPOCTHIX M CIIOKHBIX BEIIECTBAX.
JemMoncTpanun. Mozenu (1apocTepKHEBbIe U
Crroapra—Dbpurie6a) pa3InIHbIX TPOCTHIX U
CJIOXHBIX BellecTB. Koymekuus cTeKasHHON
XUMHYECKOM nocysl. Kosiekuus Mmatepuanos u
W3/1eNIUi U3 HUX HAa OCHOBE aJIFOMUHUSL.
JlaGopaTopHble onbIThl. 1. CpaBHEHHE CBOCTB
TBEPJbIX KPUCTAIIMYECKUX BEIIECTB U pAaCTBOPOB

OrnpesenieHus MOHATUM «aTOMY, «MOJIEKYJIa», «XUMUYECKUN
AIIEMEHT», «BELIECTBO», «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY,
«CBOMCTBA BEILLIECTBY.

Onucanue U cpaBHEHUE MTPEAMETOB U3YUYECHHS €CTECTBEHHOHAYUHbIX
JTUCUHUILUINH, B TOM unciie Xxumuu. Knaccudukaius BemecTs mo
COCTaBy (MPOCTHIC U CIOKHbBIE).

XapakTepucTuKa OCHOBHBIX METOJIOB M3yUYEHUSI €CTECTBEHHOHAYYHBIX
JUCUHUILINH.

Paznuuenue Tenna u BeneCcTBa; XMMUYECKOT0 AJIEMEHTA U MPOCTOIO
BEILIECTBA.

Omnucanue Gopm CyIecTBOBaHHS XUMHUECKUX 2JIEMEHTOB; CBOMCTB
BEILIECTB.

BrinonHeHne HenocpeCTBEHHbIX HAOIIOACHUN U aHAlIu3 CBOMCTB
BEIIECTB U SBJICHUH, MPOUCXOAIINX C BEIIECTBAMHU, C COOIOICHUEM
MpaBUJI TEXHUKHU Oe3omacHoCcTH. OPopMileHHe 0TUeTa, BKIIOYAIOIIETO
oTmHcaHue HaOOIEHUs], €T0 PE3yIbTAaTOB, BEIBOJIOB.

Hcnonb3zoBanne pu3nyeckoro MoAeIUpOBaAHUS

[IpeBpaiienus BemecTs.
Poie xuMuH B KU3HU
yenoBeka. KpaTkue cBeieHus
10 UCTOPUU PA3BUTHS
XHUMHH. OCHOBOIIOJIOKHUKH
OTE€YECTBEHHOI XUMHH

[IpeBpamienus BemecTs. OTaNYNE XUMUYECKUX
peaknuii oT GU3UIECKUX SIBJICHUM.

Ponb xumun B )KU3HM YenoBeka. XeMopius u
xeModoowus.

Kpatkue cBeneHns u3 HICTOpUM BOZHUKHOBEHUS U
pa3BUTHS XUMUH. POJIb OT€UECTBEHHBIX YYEHBIX B

CTaHOBIICHUH XUMHUYECKOU Hayku — padboTel M. B.

JlomoHocoBa, A. M. byrneposa,

. . Menneneena.

JemoHcTpanuu. BzaumoeiictBue mpamopa ¢
KHUCJIOTOW U IOMYTHEHUE U3BECTKOBOU BOJBI.
JlaGopaTopHbie onbIThL. 2. CpaBHEHHE CKOPOCTH

HUCIapCHUA BOAbI, OACKOJIOHA U 3THJIOBOI'O CITUpPTa C

(buUIbTpOBANHHOM OymMaru

OnpeneneHns NOHATHI «XUMHUYECKUE SIBICHUSY, «(PU3NYECKHE
SBIICHUS».

OOBsiCHEHHE CYIIIHOCTH XUMHUYECKUX SIBICHUN

(c TOUKM 3peHHs AaTOMHO-MOJIEKYJISIPHOTO YUEHHUS) U UX
NPUHIUIHAIBHOTO OTJINYMA OT (PU3UYECKUX SIBICHUH.
XapakTeprUCTHKa POJIU XUMHH B )KM3HU YEJIOBEKA; POJIU
OCHOBOIIOJIO)KHUKOB OTEUECTBEHHON XUMHH. COCTaBIEHUE CII0KHOTO
IJIAHA TEKCTA.

[Tony4yenune xuMu4eckoil nHGOPMAIMK U3 PA3TUYHBIX HCTOUHUKOB




3Haku (CUMBOJIBI)
XUMHUYECKUX 3JIEMEHTOB.
Tabmuua /1. 1. MenneneeBa

XumMudeckasi CHMBOJIMKA. 3HAKH XUMHUYECKHUX
3JIEMEHTOB M MPOUCXOKICHUE UX Ha3BaHUM.
[lepuoanueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
. 1. MeHnneneeBa, ee CTpyKTypa: Majble U
0O0JIbIIINE IEPUOABI, TPYIIILI U TOATPYIITIHL.
[leproanueckas cucteMa XUMUYECKUX JIEMEHTOB
. . MenneneeBa Kak CIipaBOYHOE MTOCOOHE ISt
MOJIYYEHUs] CBECHUM 0 XUMUYECKUX IEMEHTax

OrnpeneneHust TOHATUN «XUMHUUYECKUN 3HAK, WJIM CUMBOJIY,
«K0(PHULHEHTBI», KAHIACKCHD.

Omnwucanne TadnmuuHol hopMbl [lepruoandeckoil CHCTEMBI XUMHUYECKIX
anemenToB JI. 1. Menaeneera. Onucanue MoJI0KEHUS JIEMCHTA B
tabnuue JI. 1. Menpeneena.

Hcrnonp3oBaHne 3HAKOBOTO MOJACIIUPOBAHUS

Xumudeckue GopMyIIbl.
OTHOCHUTEIbHAS aTOMHAS 1
MOJICKYJISIPHASI MACCHI.
MaccoBas 1071 3JIEMEHTa B
COCTMHCHUH

Xumuueckue hopmynbl. MHACKCH 1 KO-

¢ purmenTel. OTHOCUTENBHBIC AaTOMHAS U
MOJIeKyJIsipHas Macchl. [IpoBeneHue pacueTon
MacCOBOH J0JIM XMMHUYECKOTO JJICMECHTA B
BELIECTBE HA OCHOBE €ro (hOpMYJIbI

Onpenenenus MOHATHH «XuUMUYecKasi HOpMylia», «KOTHOCUTENIbHAS
aTOMHasi Maccay, «OTHOCUTEJIbHAs MOJIEKYJISIpHAs Maccay, «MaccoBas
JIOJISl DIIEMEHTA». BhIUKCIIEHNE OTHOCUTEIBbHON MOJIEKYJIIPHONW MACChI
BEILECTBA U MAaCCOBOM J0JM XMMUYECKOTO 3JIEMEHTA B COEUHEHUAX

TEMA 1. ATOMBI XUMHNYECKUX 3JIEMEHTOB (94)

OCHOBHBIE CBEJICHUS O CTPO-
ennn atomoB. CocTaB aTom-
HBIX sIJIep: IPOTOHBI U
HEUTpOHBI. 30TOMBI

ATOMBI Kak (popma CyIIecTBOBaHUS XUMUYECKUX
211eMeHTOB. OCHOBHBIE CBEJICHUS O CTPOESHUU
aToMOB. /oka3aTenbCcTBa CII0AKHOCTH CTPOSHUS
atomoB. OmnbIThl Pezepdopaa.

[Inanerapnas monens ctpoenus aroma. Cocras
ATOMHBIX SIJIEP: MPOTOHBI, HEUTPOHBI.
OTtHocuTeNnbHas aTOMHAs Macca. B3anmocBs3b
MOHSATUH «IIPOTOHY, «KHEUTPOH», KOTHOCUTEIIbHAS
aTOMHas Macca». MI3meHeHue yucia npoToHOB B
sJipe aToMa — 00pa30BaHNE HOBBIX XUMHUUECKHUX
JJIEMEHTOB.

H3MeHenue yncna HEUTPOHOB B siApPE aToMa —
obpasoBanue n3otonos. CoBpeMeHHOe
ONpeIeTICHUE TOHATHS «XUMHUYECKUI JIEMEHT).
N30TONBI KaK pa3HOBUAHOCTH aTOMOB OJTHOT'O
XUMHUYECKOTO JIEMEHTA.

JemoHcTpanu. Moaenu aToMOB XUMHUYECKUX
JJIEMEHTOB.

JlaGopaTopHbIe OBITHI. 3. MoieIupoBaHue
MIPUHINIIA JEHCTBUS CKAaHUPYIOIIEr0 MUKPOCKONA

OnpeneneHusi TOHATUN «IIPOTOH», KHEUTPOHY, «AJICKTPOHY,
«XUMHUYCCKHUI IEMEHT), «KMAaCCOBOE YUCII0», KA30TOII.
Omnucanue coctaBa aToMoB 351eMeHTOB Ne 1—20 B Tabmuie /1. 1.
Menneneena.

[Tonyuenne XuMHUYECKO HHPOPMAIINH U3 PA3THUYHBIX UCTOYHUKOB

OnekTpoHbl. CTpoeHue 3Jiek-
TPOHHBIX 000JI0YEK aTOMOB
anemeHTOB Ne 1 — 20 B
tabmune JI. . Menaeneena

OnekTpoHbl. CTpOEHUE AIEKTPOHHBIX YPOBHEM

ATOMOB XMMHNYECKHUX 3JIEMCHTOB MAJIBIX IICPUOJI0B.

[TonsiTHe 0 3aBEpLICHHOM JIEKTPOHHOM YPOBHE

Onpenenenus NOHATHH «3JIEKTPOHHBIH CII0M», «IHEPreTUUECKUM
YPOBEHBY.

CocraBiieHHE CXeM paclpeaeaeHus JIEKTPOHOB 10 AIEKTPOHHBIM
CJIOSIM B 2JIEKTPOHHON 000JI0YKE aTOMOB




MeTammnueckue u
HeMeTaJlNIMYeCKUEe CBOMCTBA
ajieMeHTOB. I3MeHenune
CBOMCTB XMMHYECKUX
3JIEMEHTOB 10 TPYIIIaM U
rnepuoiaM

[Tepuoauueckas cucteMa XUMHYECKUX AJIEMEHTOB
. 1. MeHnieneeBa U CTpOCHUE aTOMOB:
(bU3UYECKUI CMBICIT IIOPSAAKOBOIO HOMEpPA
3JIeMeHTa, HOMepa TPYIIIbl, HOMepa Mepuo/a.
Jemouctpauuu. [lepuoguyeckas cucrema
XUMHYeCcKuX djemMeHToB M. Y. MenaeneeBa
pa3nuyHbIX HopMm

OnpeneneHust TOHATUH «3JIEMEHTBI-METAIIBI», «3JIEMEHTBI-
HEMETAJIJIBIY.

OOBsICHEHNE 3aKOHOMEPHOCTH U3MCHECHHS CBOMCTB XMMHUYECKUX
AJIEMEHTOB B TIEPHOJIAX M IPYIIax (TJIABHBIX MOATPYIIIaX )
MEPUOANYECKON CUCTEMBbI C TOUKH 3pEHUS TCOPUU CTPOCHUS aToMa.
BrInmonmHeHe HENMOIHOr0 OJHOJMHEHHOTO, HEITOJIHOI0 KOMILIEKCHOTO
CpaBHEHHUS, OJIHOTO OJIHOJIMHEMHOTO CPABHEHUS CBOKMCTB aTOMOB
XUMHUUYECKHX AJIEMEHTOB, HAXOISIIMXCSI B OJHOM NIEPUOAE WIIU
rinaBHo# noarpynie Ilepruoandeckoit CUCTEMBI.

CocrapieHre XapaKTepUCTUKN XUMUYECKUX 3JIEMEHTOB I10 UX
MOJIOKEeHUIO B Ilepronueckoi cucteMe XMMUYeCKUX 3JIeMeHTOR /1.
H. Menneneena.,. CocTaBiaeHHE TE3UCOB TEKCTA

HNonnas xumMudeckas CBsI3b

N3menenune ymncia 3JeKTPOHOB Ha BHEIITHEM
3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
3JIEMEHTa — 00pa30BaHME MOJIOKUTEIIBHBIX U
OTpHUIIATEIbHBIX HOHOB. MoHBI, 00pa30BaHHbBIC
aToOMaMH METAJJIOB U HeMeTauioB. [IpuunHb! u3-
MEHEHHUS METAUNIMYECKUX U HEMETAIUTMYECKHUX
CBOMCTB B nepuojax u rpynmnax. O0pa3oBaHue
OuHapHBIX coenuHeHni. [ToHsATHEe 00 HOHHOM
cBs3u. CxeMbl 00pa30BaHUs HOHHOM CBSI3U

Ornpenenenus MOHATUN «HOHHAS CBA3bY», «MOHB». COCTaBICHUE CXEM
0o0pa3oBaHUs HOHHOM cBsi3U. Vcronbp30oBaHue 3HAKOBOTO
MozenupoBanus. OrnpesesieHne TuIa XuMAYECKON CBA3U 10 popMylie
BEILIECTBA.

[IpuBeaeHre npuMEPOB BEIIECTB C MOHHOM CBSI3bI0. XapaKTEPUCTHKA
MeXaHH3Ma 00pa30BaHUS HOHHOMN CBSI3H.

YcraHoBiIeHHE NPUYHMHHO-CIIEICTBEHHBIX CBS3€M: COCTaB BENIECTBA —
BUJI XUMUYECKOU CBS3U

KoBasienTHas HEnonsipHas
XUMUYECKas CBS3b

BzanmopeiicTBrie aTOMOB 3JI€MEHTOB-HEMETAIIIOB
MEXIy c000i — 00pa30BaHUE JBYXaTOMHBIX
MOJIEKYJT TPOCTHIX BemecTB. KoBaeHTHas
HETOJISIpPHAs] XUMHUUYECKas CBA3b. JJIEKTPOHHbBIE U

CTPYKTYpHBIE (POPMYIIBI

Omnpenenenre MOHATHS «KOBAJIEHTHAS HETIOJISIPHAS CBSI3bY.
CocraBrieHue cxeMm 00pa3oBaHUsI KOBAJIEHTHOM HEMOJISIPHOM
XAMHUYECKOH CBSI3H. VCronb30BaHrEe 3HAKOBOTO MOJIEIUPOBAHHS.
Omnpenenenre THIAa XUMUYECKON CBSI3H 1O (OopMyJie BEIIECTBA.
[IpuBeaeHre MpUMEPOB BEIIECTB C KOBAJIECHTHON HEMOJSIPHOM CBS3BIO.
XapakTepucTuka MeXxaHu3Ma 00pa30BaHUsI KOBAJIGHTHON CBSI3H.




DNIEKTPOOTPUILIATEITHLHOCTb.
KoBasienTHas mossipHas
XUMHYECKasl CBS3b

B3anmoneicTBre aTOMOB HEMETAINIOB MEXIY
coboii — oOpa3oBaHue OMHAPHBIX

COCIMHEHUI HEMETAIIOB. DJIEKTPOOTPH-
1areapHOCTh. KoBasieHTHas mOJIIpHast CBSI3b.
[ToHsiTHE O BaJIEHTHOCTH KaK CBOMCTBE aTOMOB
00pa3oBBIBaTh KOBAJICHTHBIC XUMUYECKUE CBSI3H.
Cocrasnenue hopmysl OMHAPHBIX COCTUHEHUH 110
BaJICHTHOCTH. HaxoieHue BaJICHTHOCTH T10
dhopmyiie buHapHOTO coenHeHus. JlabopaTopHbie
omnbIThL. 4. I3rotoBieHune Moieeit MOIeKys
OMHAPHBIX COCIMHCHHIA

YcraHnosnenue IPUYHMHHO-CICACTBCHHBIX CBSI3CH: COCTaB BCIICCTBA —
THUIT XUMHYECKOH CBSI3U

OHpeIIGHGHI/IH HOHATHHN «KOBAJICHTHAS IOJIsApHaA CBA3b»,
«QIEKTPOOTPULIATENILHOCTDY, «BaJICHTHOCTH.

CocraBiieHue cxeM 00pa3oBaHUsl KOBAJIEHTHOM MOJIIPHON XUMUYECKON
cBs3H. Mcronp30BaHue 3HaKOBOT'O MOJIETHPOBAHUS.

OmnpeneneHre THNIA XUMUYECKON CBSI3H 110 (JOpMYJIe BEIIESCTBA.
[IpuBeneHre NpUMEPOB BEILIECTB C KOBAJIEHTHOM MOJISIPHOI CBS3bIO.
XapakTepHucTuKa MexaHu3Ma 00pa3oBaHusl KOBAJICHTHOM CBSA3H.
YcTaHOBIEHUE TPUYMHHO-CIIEACTBEHHBIX CBSI3€H: COCTaB BEIIeCTBA —
THTT XUMHAYECKOU cBsi3u. CocTaBneHue GopmMysTbl OMHAPHBIX
COEIMHEHUH MO BaJCHTHOCTH U HAXO0X/ICHNE BAJIEHTHOCTH JIEMEHTOB
110 opmysic OMHAPHOIO COCAMHCHHUS.

Vcnonb3oBanue Gu3MYECKOro MOACIUPOBAHUS

Merannudeckas XuMH4IeCKas
CBA3b

B3anmopeiicTBre aTOMOB METAIIIIOB MEXK Y COO0#
— o0pa3oBaHHE METAUTMYECKUX KPUCTAILIIOB.
ITonsiTe O METANIMYECKOM CBSI3H.

JlaGopaTopHbIe ONBITHI. 5. I3roToBIIeHHE MOJIENH,
WUTIOCTPUPYIOIIEH CBOMCTBA METAIIIMYECKOM CBA3U

Omnpenenenre NOHATUS «METaJuINYecKas cBsA3b». CocTaBlieHUE CXEM
00pa30BaHus METALIMYECKOW XUMUYECKOH cBs3U. Vcnonbp3oBaHue
3HAKOBOI'0 MOJIEJIMPOBAHHUSI.

Onpenenenue TMIIa XUMUYECKOM CBA3M M0 (hopMyJie BelecTBa.
[IpuBeneHre NpUMEpPOB BELIECTB C METAJUINYECKOM CBSI3BIO.
XapakTepHucTUKa MexaHH3Ma 00pa30BaHusl METANTNYECKOH CBS3H.
YcTaHoBIIeHNE TPUYNMHHO-CIIEICTBEHHBIX CBSI3€H: COCTAB BELLIECTBA —
TUI XUMHUecKkoi cBs3u. [IpencraBnenue nHpopmanuu o Teme
«XHMHYECKas CBA3bY B BUJE TAOIHII, CXEM, OTIOPHOI'O KOHCIIEKTA, B
TOM uucie ¢ npuMeHenueM cpeacts M KT

O6o06menue u
cHCTEMaTH3aInsI 3HaHUH 110
TeMe «ATOMBI XUMHUYECKUX
9JIEMEHTOB)

KonTponpHas padora Nel
«ATOMBI XUMHUYECKHUX DJIC-
MEHTOB)

TEMA 2. TIPOCTBIE BEHIECTBA (64)

HpOCTBIG BCIICCTBA-MECTAJlJIbl

[Tonoxenue meraiuioB B Ilepuoanyeckoii cucreme
XUMH4YecKuXx djemMeHToB M. Y. Menaeneena.
Baxwnerinme npocTeie BEIECTBa-METAIUIbL: KEJE30,
ATIOMUHUN, KaTbIUA, MATHUHN, HATPUH, KAJIHI.
OO6mue pu3nIeCcKre CBOMCTBA METAJIOB.
Jlemonctpanuu. OOpa3ibl METAILIOB.

OrnpeneneHust TOHATUN «METAIIBI», «IIJTACTUYHOCTHY,
«TETUTONPOBOTHOCTBY, «IJIEKTPOIPOBOTHOCTEY. OnrcaHne
MOJIOKEHUS 3JIEMEHTOB-METAIOB B [ leproandeckoit cucreme
xumuueckux 3nementoB . . Menneneena.

Kitaccudukanms mpocThIX BEMIECTB Ha METaJUIBl 1 HEMETaJLTHI.
XapakTepucTruka o0mmx (HU3NIECKUX CBONCTB METAJLIOB.




JIaboparopHbie onbITHL. 6. O3HAKOMIICHUE C
KOJUICKIIMEH METaJIJIOB

YcranoBieHHE NPUYUHHO-CIIEICTBEHHBIX CBI3€M MEXAY CTPOCHUEM
aTOMa U XMMHUYECKOMU CBSI3bI0 B IPOCTHIX BEIIECTBAX-METAJLIAX.

HpOCTBIC BCIIECTBA-
HEMCETAJJIbl, UX CPABHCHHUC C
METaJlJIaMH. AJ'IJ'IOTpOHI/IH

[Tonoxxenue HemetawioB B [lepuoanueckoit
cucrteMe. BaxkHeliue mpocThie BellecTBa-
HeMeTaJuTbl, 00pa30BaHHBIC aTOMaMH KHCIIOPO/Ia,
BOJIOpO/a, a30Ta, cepbl, hochopa, yriepoaa.
MoseKyJbl IPOCTHIX BEIIECTB-HEMETAJIIOB!
BOJIOpOJa, KUCIOPO/Ia, a30Ta, TAJIOT€HOB.
OTHOCHUTENBHAS MOJICKYJIIpHAs Macca.
CnocoOHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB K
00pa30BaHMIO HECKOJIbKHX IIPOCTHIX BEIIECTB —
AJUTOTPONHS. AJUIOTPOIHBIC MOAUPUKAITIN
Kuciopoaa, hocdopa, oosa.

Meramunueckue 1 HEeMETATHYECKUE CBOWCTBA
MPOCTHIX BelecTB. OTHOCHTEIIBHOCTD 3TOTO
nousTus. Jlemoncrpanuu. [Tonyuenue ozona. O0-
pasibl 0eI0Tr0 U Ceporo 0JI0Ba, OEIOro U KPACHOTO
dhocdopa.

JlabopaTopHbie onbITHL. 7. O3HAKOMIJICHHE C
KOJUICKIIEH HEMETaJIJIOB

OmnpeneneHus MOHATUH «HEMETAIIIBD, «aJUIOTPOIHS, «aJIIOTPOITHEIE
BUJOM3MEHEHHUS, WM Moau(uKanumy».Onrcanue moIoKeHus
3IIEMEHTOB-HEMETaIJIOB B [leprnoanueckoit cucreMe XMMUYeCKUX
snemenToB /I. 1. Menpeneena.

OmnpeneneHre NPUHAAICKHOCTH HEOPTaHMUECKHUX BEIIECTB K OJTHOMY
U3 U3YYEHHBIX KIJIACCOB: METAILJIBl M1 HEMETAJIBI.

Jloka3aTenbCTBO OTHOCUTEIBHOCTH JICNICHUS IIPOCTHIX BEIIECTB HA
METaJJIbl U HEMETaJLIBL.

YcTaHoBIIEHUE TPUUNHHO-CIIEICTBEHHBIX CBSA3EH MEKIY CTPOCHUEM
aToMa M XMMUYECKOU CBSI3bIO B IIPOCTHIX BEIlECTBAaX-HEMETalIax.
OOBsicHEeHHE MHOTO00Pa3Hs MPOCTHIX BEIIECTB TAKUM (haKTOPOM, KaK
AJUTOTPOIIHSL.

CamocTosATeNbHOE N3YUYEeHUE CBOMCTB HEMETAIIOB ITPH COOTIOICHUH
NpaBUJI TEXHUKU 0€30MacCHOCTH, 0pOpMIIEHUE OTYETa, BKIFOYAIOIIETO
onucaHue HAOIIOACHUS, €T0 PE3YJIbTaTOB, BBIBOJIOB.

BeinonHenue cpaBHEHUs MO aHAJIOTHH

Komnuecto BCIICCTBA

[Tocrosunas ABoranpo. KoauuecTBo BemiecTsa.
Mouns. Monspnas macca. KpaTHble equHNIBI
U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJTUMOJb U
KUJIOMOJIb, MUJUIMMOJISIPHAS. ¥ KWJIOMOJIIPHAS
MacChl BEIIECTBA.

PacueTsl ¢ BCIIob30BaHUEM OHATHI «KOJIUYECTBO
BEIIIECTBA», «KMOJISIpPHASI Maccay, «IIOCTOSIHHAS
Asoraapoy. Jlemonctpanuu. HekoTopsie MeTasibl
¥ HEMETaJUIbI ¢ KOJTUYECTBOM BEIISCTBA 1 MOJIb

Omnpenenenns NOHATHH «KOJIMYECTBO BELIECTBAY, «MOJIbY,
«oCTOsIHHAsA ABoragpo», «MossipHas Maccay. Perienue 3anauu ¢
MCII0JIb30BAaHUEM TIOHATUHN «KOJMYECTBO BEIIECTBA», «MOJIIPHAs
Maccay, «IOCTOsTHHAs ABOTaIpo»

Monsipabiit 00BEM
ra3000pa3HbIX BEIIECTB

MounsipHblii 00b€M ra3000pa3HbIX BELIECTB.
KpaTHble e1MHNLIBI U3MEPEHUS — MUJI-
JTUMOJISIPHBIN ¥ KWJIOMOJISIPHBINA 00BEMBI
ra3000pa3HbBIX BEIICCTB.

PacyeTsl ¢ HCIIONIB30BaHUEM MTOHATHI «KOJIHYECTBO
BEIIIECTBAY, «MOJISIPHAsI Maccay, «MOJIIPHBIN 00beM
ra30B», «IIOCTOSIHHAst ABOTaJpo».

JemoHcTpanuuu. MossipHbIii 00beM ra3000pa3HbIX
BEIIECTB

OmnpeneneHus MOHATUH «MOJISPHBIN 00BEM Ta30B», KHOPMAJIbHBIC
YCIOBUSI».

Pemenue 3aga4d ¢ HCMOJIB30BAHUEM MOHITHH «KOJUYECTBO BEIIECTBAY,
«MOJISIPHAST Maccay, «MOJISIPHBI 00bEM T'a30BY, «IIOCTOSIHHAS
ABorazpo».

CocraBneHue KOHCIIEKTa TeKCTa




Pemenue 3amau ¢ PacueTtsl ¢ HCIOJIb30BaHNEM MTOHATHHN «KOJIHMYECTBO
HCITOJIb30BAaHUEM HOHITHI BEILIECTBAY», «MOJISIPHAs Maccay, «MOJISIPHBIA 00beM
«KOJIMYECTBO BEIIIECCTBAY, ra3oBy, «4UCJI0 ABOTaAPO»

«MOCTOsTHHAsT ABOTaapo»,
«MOJISIpHAsi Maccay,
«MOJISIPHBIA 00HEM Ta30BY

Pemenue 3a1a4 ¢ NCNOJIb30BAHUEM NOHITUH «KOJIMYECTBO BELIECTBAY,
«MOJISIPHAsl Maccay, «MOJIAPHBINA 00bEM ra30oB», «I1OCTOSIHHAsS
ABorazipo»

Oo6o06menue u Brinonnenue 3anganuii no teme «Ilpocteie
CHCTeMaTH3alys 3HAHUI [0 | BeIlecTBay
teme «IIpocTeie BemecTBay

[Toryuenne XxuMuIeCKOM HH(DOPMAIIMH U3 PA3TUYHBIX UCTOYHUKOB.
[IpencraBnenue nnhopmanuu no treme «IIpocrteie BemecTBa» B BUIE
TabJIUII, CXeM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C IPUMEHEHUEM
cpencts M KT

KonTponbras pabora Ne 2
«[IpocThic BelecTBa

TEMA 3. COEAUMHEHUS XUMHNYECKHUX 9JIEMEHTOB (144)

CreneHb OKHUCIICHMA. CreneHb OKHCIICHUS. CpaBHeHI/Ie CTCIICHHU
OcCHOBEI HOMCHKIJIaTYPbI OKHCJICHHUA U BaJICHTHOCTH. OHpeIleJICHI/IC CTCIICHU
6I/IHapHBIX CO@HHHGHHﬁ. OKHUCJICHHUA 3JICMCHTOB B 6I/IHapHBIX COCIUHCHMUAX.

Cocranenue Gopmys OMHAPHBIX COCTMHEHUH,
o0mIHii crmoco0 UX Ha3BaHUA.

bunapHbIe COeTUHEHUS METAJUIOB U HEMETAIIOB:
OKCHJIBI, XJIOPHIBI, CYJIb(UIBI

OnpeneneHI/m MOHSITHH «CTEIEHb OKHUCJICHUA», KBAJICHTHOCTB».
CpaBHeHI/IC BAJICHTHOCTH M CTCIICHU OKHCIICHUA

OKCI/II[BI BI/IHapHI)IC COCAMHCHHU HEMETAJIJIOB: OKCUBI,
JIETy4re BOJOPOJAHBIC COSAMHEHHUS, UX COCTaB U
HasBaHwusl. [IpecTaBuTe M OKCHIOB: BOJIA,
YIJIEKHUCIIBIN Ta3, HeranieHas U3BeCTb.
[IpencraBurenu JIeTy4nx BOJOPOAHBIX
COCJIMHEHMI: XJIOPOBOJOPOI U aMMHAK.
Hemonctpanuu. O6pasnpl okcu0B. JlabopatopHbie
OmbITHL. 8. O3HaKOMIIEHHE C KOJUIEKIIMEN OKCHIOB.
9. O3HakoMieHMe co cBoiicTBamMu amMmuaka. 10. Ka-
YeCTBEHHAs PEaKIvs Ha YTIIEKUCIIBIN Ta3

Onpenenenre NOHITUST «OKCHIBD».

Omnpenenenre NpUHAIIEKHOCTH HEOPraHUYECKUX BELIECTB K KJ1accy
OKCHJIOB TI0 (popMyIIe.

OrnpeneneHre BAIGHTHOCTH U CTENIEHU OKUCJICHHS 3JIEMEHTOB B
OKCHJaX.

Ornucanue CBOMCTB OTAENbHBIX MPEICTABUTENICH OKCUJIOB.
CocraBnenue hopmysn U Ha3BaHUHN OKCUIOB. [IpoBeneHune
HaO0IeHUH (B TOM YMCIIE OTIOCPEIOBAHHBIX) CBOWCTB BEIIECTB U
MPOUCXOAAINX C HUMU HBJ’IGHI/Iﬁ, C CO6J'IIO}IGHI/IGM MMpaBUJI TCXHUKHA
6e3omacHoCTH; 0(OPMIICHHE OTUETa C ONTMCAHHEM SKCIIEPUMEHTA, €r0
pe3yJIbTaTOB U BBIBOJIOB

OcHoBaHusA OcHoOBaHUs, UX COCTaB M Ha3BaHUs. PacTBOpuMOCTh
OCHOBaHMi B Bojie. [IpencraBurenu menoyei:
TUIPOKCUJIBI HATPUSI, Kaaus U Kanbius. [loHstue
00 MHIMKATOpaX M KAYECTBEHHBIX PEAKIIHIX.
Jlemonctpanuu. OOpa3ibl ocHoBaHMH. KuciaoTHo-
MIETOYHBIC MHIUKATOPHI K U3MEHEHHE WX OKPACKHU

OmnpeneneHus MOHITHA «OCHOBAHUSY, «IIEIOYH», KKa4eCTBEHHAs
PEaKIHsI», KHHIUKATOPY.

Knaccudukanus ocCHOBaHUH MO PaCTBOPUMOCTH B Bojie. OnpeneneHue
NPUHAIISKHOCTH HEOPTAaHMYECKHX BEIIECTB K KJIACCY OCHOBAHUH 110
dbopmyie.

OmnpeiesieHne CTENICHH OKUCIICHHS 2JIEMEHTOB B OCHOBAHUSIX.




B ILLIEJIOYHOM Cpere

Onucanue CBOMCTB OTAENbHBIX MPEICTaBUTENICH OCHOBAaHUM.
Cocranenue hopmys 1 Ha3BaHUH OCHOBaHMH. Mcrons30BaHme
Ta0JIUIBI PACTBOPUMOCTH JJISI OTIPEIICIICHUS] PACTBOPHUMOCTH
OCHOBaHUM.

YcraHoBIeHHE TEHETHYECKOM CBSI3M MEX]1y OKCUIOM U.OCHOBAaHUEM U
Ha000pOT

Kucmaotel

Kucnotsl, ux cocraB u Ha3zBanus. Kinaccudukarus
kucioT. [IpencraBuTenu KUCIOT: CepHasi, COIsSHAs,
azoTHas. [loHsTHE O 1IKaNe KUCIOTHOCTH (ILIKase
pH). U3meHneHnue okpacky HHIUKATOPOB.
Hemonctpamuu. O6pa3ns! KuciaoT. KucimorHo-
IIeJI0YHbIE UHIUKATOPHI U U3MEHEHHUE UX OKPACKU
B HEUTPaAJILHOM U KUCJIOTHOM Cpeiax.
YHuBepcanbHbIi HHIUKATOP U U3MEHEHHE €ro
OKpacku B pazinuHbIx cpepax. [lkama pH
Jlaboparopusbie onbIThl. 11. Onpenenenne pH
PacTBOPOB KUCIIOTHI, IETOYU U BOJBL. 12.
Onpenenennue pH TUMOHHOTO U SIOJIOYHOTO COKOB
Ha cpe3e IJI0/10B

Onpenenenus NOHITHH «KUCIOTBD, «KUCIOPOICOAEpIKALINE
KHCIIOTBI», «0€CKUCIIOPOTHBIC KUCIIOTBI», «KUCIOTHAS Cpeaay,
«UIeNIOYHAS Cpeliay, «HelTpanbHas cpefay, «ikana pHy».
Knaccudukanus KUCI0OT IO OCHOBHOCTH M COJICPKAHUIO KUCIOPOAA.
OmnpenerneHrne NPUHAICKHOCTA HEOPTAHHYECKUX BEIIECTB K KJIACCy
KHCTIOT 110 popmysie.

OmnpenerneHne CTEIICHH OKUCICHHSI JICMEHTOB B KACIIOTaX.
Onucanrie CBONCTB OTIENBHBIX MpecTaBuTenel kuciaot. CocTaBieHne
(dhopMyn 1 Ha3BaHUM KUCITOT. Vcroap30BaHne TaOIUIIBI
PacTBOPUMOCTH JJIsl OTIPEACIICHUS] PACTBOPUMOCTH KUCIIOT.
YcTaHOBIIEHHE TEHETUIECKON CBSI3H MEXKIY OKCHJIOM M THAPOKCHIOM
¥ Ha00O0pOT.

ITpoBenenune HabOMOACHNUN (B TOM YHCIIE OMTOCPEOBAHHBIX ) CBOMCTB
BEIIECTB U MPOUCXOSAIINX C HUMHU SBICHUHN C COOIOIEHUEM TTPABUI
TEXHHUKHU 0€3011acCHOCTH; OOPMIICHHE OTUETA C OTICAHHEM
HKCIIEPUMEHTA, €r0 Pe3yIbTaTOB U BHIBOJIOB.

HccnenoBanue cpeibl pacTBOPa C TIOMOIIBIO HHIUKATOPOB.
DKCTepUMEHTAIbHOE Pa3INUeHNe KUCIOTHI U MIEIOUU C TTOMOIIBIO
WHIMKATOPOB

Conm KaKk nNpou3BOIHBIE
KHCJIOT

Conm Kak IpOU3BOAHBIC KUCIIOT U OCHOBaHUM. Mx
cocTaB " Ha3zBauusd. PactBo-

OmnpeneneHne TOHSATHS «COJH.

OmnpeneneHne MPUHAIKHOCTH HEOPTAHUIECKUX BEIIECTB K KIIaccy
coJieit mo gopmyIie.

OmnpeneneHne CTENEHN OKUCIICHHS 2JIEMEHTOB B coiisix. Onrcanue
CBOICTB OTAENBHBIX IIpeacTaBuTeneit coneil. CocraBnenue Gopmyrn u
Ha3BaHMi coiell. Mcnonp3oBaHue TaOuLbl paCTBOPUMOCTH IS
OTIpeIeIeHUs] PACTBOPUMOCTH COJIEH.

[TpoBenenune HaOMIOICHMI (B TOM YHCIIC OTIOCPEOBAHHBIX ) CBOMCTB
BCHICCTB U MMPOUCXOAAINX C HUMHA ﬂBHCHHﬁ, C COGHIOIICHI/ICM IpaBHJI
TEXHUKH 0€30MMacHOCTH; 0(OPMIICHHE OTYETa C ONTUCAHUEM
OKCIICPUMCHTA, €T0 PE3YJIbTATOB U BHIBOJJOB-

O060061IeHre 3HaHUH O KIlac-
cU(DUKAIIN CIOKHBIX

Krnaccudukanus cI0KHBIX BEIIECTB MO COCTABY.
Cocranenue Hopmys U Ha3BaHUN OKCHJIOB,

Krnaccudukanus c1ox)HBIX HEOPraHUIECKUX BEUIECTB 10 COCTaBY Ha
OKCHJIbl, OCHOBAHUS, KUCJIOTHI U COJIM; OCHOBAHUSA, KMUCJIOTHI U COJIH 110




BCIICCTB

OCHOBaHUI, KUCIIOT U COJICH.
Pemienue skcnepuMeHTaIbHBIX 3a7a4 Ha
pacro3HaBaHue PacCTBOPOB KUCIOT U LIEJIOUYEN

PacTBOPUMOCTH B BOJIE; KUCIIOTHI II0 OCHOBHOCTH U COAECPKAHUIO
KHCJIOPO/a, C UCIOIb30BAHNUEM Pa3IMYHBIX (POPM IpeAcTaBICHUS
KJIacCU(UKAIUH.

CpaBHEHHE OKCHJI0B, OCHOBAHHM, KACJIOT U COJIEH IO COCTABY.
Onpenenenre NpUHAIEKHOCTH HEOPIraHUUECKUX BEIIECTB K OHOMY
U3 U3YyYEHHBIX KJIACCOB COEMHEHMH 10 hopMmyIIe.

Omnpenenenre BaJIEHTHOCTH U CTENIEHU OKUCJIEHMSI 3JIEMEHTOB B
BELICCTBAX.

Ocy1iecTBieHue UHAYKTUBHOTO U ICAYKTUBHOTO 000O0IIEHUSI.
[Tony4yenne XxuMu4eckoil nH(GOpMALMK U3 PA3TMYHBIX HICTOUHUKOB.
[TpencraBnenne nadopmaiuu o reme «OCHOBHBIE KITACCHI
HEOPraHMYECKUX COCTUHEHUI» B BUIE TAONIHULL, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ npuMeHeHueM cpencts 1M KT

AMopdHbIe U KpHUCTaInYe-
CKHE BellecTBa

AMop(dHBIE 1 KpUCTATITUYECKHIE BEIIECTBA.
MexMOJIeKyIsIpHbIE B3aUMOACHCTBUS. THITBI
KPUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT TUIIOB KPUCTAUIMYECKHUX PEIIETOK.
JemoncTpaunu. Moaenu KpUCTaIITMYECKUX
pEILIETOK XJIOpUAa HATpus, aaMasa, OKCHIa
yraepona (IV).

JlabopaTopHsbie onbIThl. 14. O3HaKOMIIEHHE C
KOJUIEKLIMEH BEIIECTB C Pa3HBIM THUIIOM
KPHUCTAJUIMYECKOM pemeTku. M3roroBnenune
MOJeJIed KPUCTAIIMYECKUX PEIIETOK

Onpenenenus NOHATHH «aMOp(dHbIE BEIIECTBAY, KPUCTAIUINYECKHE
BEILECTBA», «KPUCTAUINYECKAs PEIIETKA», «MOHHAs KpUCTAUIMYECKas
peIIeTKa», «aTOMHasl KpUCTAJINYECKas pelIeTKay, «MOJIEKYJIsIpHas
KPUCTAJUIMYECKAs PEIIECTKA», «METALINYECKast KPUCTAIIINYECKas pe-
LIETKA.

YcraHOBIEHNE TPUYMHHO-CIIEACTBEHHBIX CBS3€H MEXKIY CTPOCHUEM
aTOMa, XUMHUYECKOU CBSA3BIO U TUIIOM KPUCTAIUIMYECKOM PELIETKH
XUMHYECKHUX COCTMHEHUM. XapaKTepUCTHKA aTOMHBIX,
MOJIEKYJIAPHBIX, HOHHBIX METAJUIMYECKUX KPUCTAININYECKUX PEILETOK;
Cpelbl pacTBOpa C MOMOIIIBIO mKaisl pH.

IIpuBeneHue MpUMEPOB BEILECTB C Pa3HbIMU TUIIAMU
KPUCTAJUTMYECKOUN PEHIETKH.

[TpoBenenue HabMOJeHUH (B TOM YHCIIe OMIOCPEIOBAHHBIX) CBOMCTB
BEUIECTB U MMPOUCXOSAIINX C HUMHU SIBIIEHUH C COOJIIOJIEHUEM MPABUI
TEeXHUKH 06€30MacHOCTH; 0(hopMIIeHHE OTUETa C OTMUCAHUEM
SKCIIEPUMEHTA, €r0 PE3yIbTAaTOB U BBIBOJIOB.

CocraBieHne Ha OCHOBE TE€KCTa TaOJIUIIbI, B TOM YHCIIE C
npumeHenneM cpeacts 1M KT

YucTele BEMIECTBA U CMECH.
MaccoBast 1 00beEMHAS 10N
KOMIIOHEHTOB B CMECH

UucTtsie BemecTBa U cMecH. [IpuMeps! KUIKKX,
TBEPJbIX U ra3000pa3HbIX cmeceil. CBolicTBa
YUCTHIX BELIECTB U cMeceil. MIx coctaB. MaccoBas u
o0BeMHast 10JI1 KOMIIOHEHTa cMecH. Pacyersl, cBs-
3aHHBIE C UCIIOJIL30BAHUEM MTOHATHUS «I0ISI».
JlaGopaTopHbie onbIThI. 15. O3HaKOMIIEHHE C
00pa3IoM roOpHOI MOPOIBI

OrnpenenenHus MOHATUN «CMECU», «MACCOBas J10JIsl pACTBOPEHHOTO
BEIIECTBA», «00bEMHAas J0JIs BEIIECTBA B CMECH.

[TpoBeneHne HaOMIOACHUI (B TOM YHCIIE OMTOCPEIOBAHHBIX ) CBOMCTB
BEUIECTB U MPOUCXOSAIINX C HUMHU SBJIEHUHN C COOJIIO/IEHUEM MPABUI
TEXHHUKHU 0€3011acCHOCTH; OOPMIICHHE OTUETa C OTICAHUEM
JKCIIEPUMEHTA, €r0 PE3yIbTaTOB U BBIBOJIOB.

Pemienue 3aad ¢ MCNOJIB30BAHUEM MTOHITUI «MAaCCOBAst 10JIS




9JICMCHTA B BCIICCTBE», «MACCOBAA JOJII PACTBOPCHHOI'O BCIICCTBA»,
«o0beMHas J0JIA F33006p33HOF0 BEIIECTBaA»

Pacuersl, cBsI3aHHBIE C
MOHATHEM «10J1s1». O0001IIe-
HHE ¥ CUCTEMAaTH3aLMs
3HaHuH 110 TeMe «Coenn-
HEHHST XUMUYECKUX DJIEMEH-
TOBY»

PacueTsl, CBA3aHHBIE C HCHOJIL30BAHUEM MOHATHS
«HOTS».

Brimongenue 3amanuii o reMe «CoeanHeHN A
XHUMHYECKHUX 3JIIEMEHTOB)

Pemienue 3aiad ¢ UCIOJIb30BAHUEM MOHITUH «MaccoBasi A0JIs
3JIEeMEHTa B BEIIECTBE», «MACCOBast JI0JIs PACTBOPEHHOTO BELIECTBAY,
«oOBbeMHas 0151 Ta3000pa3HOTO BEIIECTBAY.

[IpeacraBnenue uHbopmaruu mo TeMe «CoeaqMHESHUS XUMUYCCKUX
AJIEMEHTOBY» B BHJI€ TaOJIHI], CXEM, OTIOPHOTO KOHCITEKTa, B TOM YHCJIE
¢ npumeHenueM cpencts M KT

Kontponbnas padota Ne 3
«CoeTMHEHUST XUMUYECKUX
AJIEMEHTOBY

TEMA 4. UBMEHEHUS, TIPOUCXOJAIIUE C BEHIECTBAMM (124)

dusznyeckue ABICHU.
Pa3nenenne cmecent

[lonsTHE ABIEHMI KaK U3MEHEHUHN, TPOUCXOSIINX
C BELIECTBOM.

SIBneHus1, CBA3aHHbBIE C U3MEHEHUEM
KPUCTAJUTMYECKOTO CTPOEHUS BEIIECTBA MPU
MIOCTOSIHHOM €0 COCTaBe, — (PU3MUECKUE SBICHHUSL.
dusnyuecKkue BJICHUS B XUMUU: TUCTUIUIALINS,
KPUCTAJUIN3aLIUs], BHIMTAPUBAHUE U BO3TOHKA
BEIIECTB, (UIBTPOBAHKE U IIEHTPUPYTUPOBAHUE.
Hemonctpanuu. [Tpumeps! hu3ndeckux sSBICHMIA:
IU1aBJieHre napaduHa; BO3roHKa HOoAa WU
OCH30IHOI KUCIIOTHI; PACTBOPEHHE OKPAIIEHHBIX
coseit; mudy3ust TyMUCTHIX BEIIECTB C TOpAIIEH
JIAMITIOYKY HAaKaJIMBaHUS

Onpenenenus NOHATHH «IUCTUUIALNSA, WIA IEPETOHKAY,
«KPUCTAJLTU3AIINSY, «BBIITAPUBAHUEY, «(DHILTPOBAHKEY, «BO3TOHKA,
WK cyOIuMaIusy, «OTCTauBaHUe», KIEHTPUPYTrUpOBaHUE.
YcraHoBneHrne MPUYUHHO-CIICACTBEHHBIX CBSI3€H MEXKIY
(bu3MYECKUMHU CBOMCTBAMHU BEIIECTB M CIIOCOOOM pa3JielieHus cMeceit

XUMHYECKHUE SIBJICHUS. Y CIIO-
BUS U TIPU3HAKY TIPOTEKAHUS
XUMHYECKUX PEAKIUN

SIBneHusi, cBA3aHHbIE C U3MEHEHHEM COCTaBa
BEILIECTBA, — XUMHUUYECKHE peakiuu. [Tpu3znaku u
YCIIOBUSI MPOTEKAHUS XUMUUYECKUX PEaKIINH.
Brigenenue TennoTel U CBETa — PEaKIUU TOPEHUSI.
[TonsiTre 06 9K30- ¥ SHIOTEPMHUUECKUX PEAKITHSIX.
JemoncTpanuu. [Ipumepbl XUMHUECKUX SBICHUM:
ropeHue Maruus, gocdopa; B3auMoIeicTBIE
COJISHOM KHMCJIOTBI C MPAaMOPOM WJTU MEJIOM

OnpeneneHust TOHATUN «XUMHYECKas PEAKIUS», «PEAKIIUA TOPEHUSD,
«IK30TEPMUYECKHE PEAKITUNY, «IHJIOTEPMUUECKUE PEAKITHI».
Halnronenue u onrcanue Npru3HAKOB U YCIOBUM TEUEHUS XUMUYECKHUX
peakIvii, BBIBOJIbI HA OCHOBAHWHU aHaIW3a HaOII0ICHUH 3a
AKCIEPUMEHTOM

3aKOH COXpPaHEHUSI MACChI
BellecTB. XUMHUUCCKUE
YpaBHEHHUS

3aKOH COXPaHEHHS MacChl BEIIECTB. XUMUYECKHE
ypaBHEHUS. 3HAYEHUE UHICKCOB U
kod(urmenton. CocTaBieHne ypaBHCHUI
XUMHYECKUX PEaKIUi

OmnpeneneHre TOHATHS «XUMHUYECKOe ypaBHeHHE». OOBsICHEHNE
3aKOHA COXPAHEHUS MACChI BEUIECTB C TOUKH 3PEHHUS aTOMHO-
MOJIeKysipHOTO yueHUs. COCTaBlIeHHE ypaBHCHUH XUMUYECKUX
peaxiuii Ha OCHOBE 3aKOHA COXPAHEHHS MAacChl BEIIIECTB.
Kiaccudukanmsi XuMrUuecKnx peakiuii mo TeraoBomy d3hdexTy




PacuyeTbl M0 XUMUYECKUM
YpaBHEHUSIM

PacueTrsl Mo XUMHUUECKUM ypaBHEHUsIM. Perienue
3aJ1a4 Ha HaXO0XKJICHHE KOJIUYECTBA, MAaCChl UIIN
o0beMa MPOIYKTa PEaKIMK 110 KOJUYCCTBY, Macce
i 00beMy HCXOIHOTO BelecTBa. PacyeTsl ¢
HCIIOJIb30BAHUEM MOHITHUS «HOJIS», KOrJa UCXOTHOE
BEIIIECTBO JaHO B BUJE pacTBOpPA C 3aJaHHOMN
MaccOBOM J0Jiell paCTBOPEHHOTO BEIIECTBA WIIU
COJICPKUT OMPECICHHYIO JOJII0 TPUMECE

Brimmonnenne pacd€ToB 10 XUMHUYCCKHUM YPABHCHHAM Ha HAXOXICHUC
KOJIMYECTBA, MAaCChl MM 00BEMa MPOTYKTa PEAKIMH 110 KOJUYECTRY,
Macce Wi 00beMy UCXOHOTO BEIIECTBA; C UCIOJIb30BAHUEM MTOHSATHUS
«10JIsI», KOT/Ia HCXOAHOE BEIIECTBO JaHO B BUJEC PACTBOPA C 3a1aHHOM
MAaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA WIIA COJIEPHKHUT
OTpEICTICHHYIO J0JII0 PUMecen

Peakuum paznoxenus. [lons-
THE O CKOPOCTH XUMHUYECKON
pEeaKIMK M KaTaanu3aTopax

Peakiuu paznoxxenus. [IpeacraBieHue o CKOpocTu
XUMUYeCKuX peakiuid. Karanuzatopsl. DepMeHTHI.
Hemonctpanuu. [Tonyuenue ruapokcuna meau (M1);
paslioKeHUE TIEPMaHTaHaTa KaJIHsl; pa3JIoKEHUE
MEPOKCHIA BOJOPO/Ia C TIOMOIIBIO THOKCHIA
Maprasiia ¥ Katajga3bl KapTodesi iiii MOPKOBHU

OnpeneneHus MOHATUN «PEAKLINN COEAUHEHUSN», «KATAIU3ATOPbI»,
«hepmeHTBI».

Krnaccudukanus XHMHYECKAX PEaKIUN 10 YUCITY H COCTaBY UCXOIHBIX
BELLECTB U MTPOJIYKTOB PEAKILIMH.

Halnronenue u onrcanue npru3HaKOB U YCIOBUN TEUEHUS XUMUYECKHUX
peaxiuii, BBIBOABI HA OCHOBAHHUH aHaIKM3a HaOII0CHHI 3a
skcriepuMeHTOM COCTaBIIEHUE Ha OCHOBE TEKCTA CXEMbI, B TOM YHCIIE
¢ npumeHenuem cpencts UKT.

Peakuuu coennHeHusl.
[{enouku nepexo1oB

Peakiuu coenunenus. Karanuruyeckue u
HEKATaJTUTHYECKUE PEAKIINH, OOpaTHMBbIC U
HeoOpatumble peakuuu. JlabopaTopHbie OnbITHL. 16.
OxucieHre MeIu B TNIAaMEHU CITUPTOBKH HITH
TOPENKU

OrnpeneneHus NOHATUN «PEAKLIUN COEAUHEHUS», «PEAKLIUU
pa3IokKEeHUs», «0OpaTUMBIE PEAKIIUINY, «HEOOPATUMBbIE PEAKIII,
«KaTAIUTUYECKHUE PEAKLIUNY, «HEKATAIIUTUYECKUE PEAKLIUN».
Knaccudukanys XMMHUECKHUX peaKklUi M0 YUCIIY U COCTaBY UCXOIHBIX
BEUIECTB U ITPOJYKTOB PEAKIIMH; HAIPABICHUIO IPOTEKAHUS PEAKIINH;
Y4acTHUIO KaTajanu3aTopa.

HaGnroneHnue u onucanue NpU3HAKOB U YCIIOBHM TEUEHUSI XUMUUECKUX
peaxiuii, BBIBOAbI HA OCHOBaHUM aHaIM3a HaOJII0eHUH 3a
HKCIEPUMEHTOM

Peaknuu 3amentenusd. Pan
AKTUBHOCTHU METAJJIOB

Peaknum 3amemnienus. Psg akTHBHOCTH METaJIOB,
€ro MCIO0JIb30BaHUE ISl TPOTHO3UPOBAHUS
BO3MO’KHOCTH TIPOTEKAHUS PEAKIIUNA MEKITY
MeTaJJIaMH M KHCJIOTaMH, PeaKIuii BHITECHEHUS
OJIHMX METAJUIOB U3 PACTBOPOB MX COJICH NPYyTUMH
METaJlIaMH.

Jemonctpanuu. Bzanmoserictere pa30aBIeHHBIX
KHCIOT ¢ MeTayutamu. JlabopaTtopHbie OnbITHL. 17.
3ameriienne Meau B pactBope xaopuaa meau (11)
JKEIIe30M

OHpC}IGJ’IeHI/IH HOHSITI/II\/’I «peaKuI/m 3aMCIICHUA, «p?[)l AKTUBHOCTHU
METAJIOBY.

Knaccudukanus XuMHUECKUX peaklUi M0 YUCITY U COCTaBY UCXOIHBIX
BEIIIECTB U MPOAYKTOB peakiuu. Mcroyibp3oBanue
AIIEKTPOXUMHUYECKOTO psifia HANPSKEHUH (aKTUBHOCTH ) METAJIJIOB TSI
ONpeieJICHUs] BO3MOKHOCTH TPOTEKaHUS PEaKUid MEXIy MeTallilaMu
Y BOJHBIMH PACTBOPaMU KHUCIIOT M COJIECH.

Habmoienue u onucanue MpU3HAKOB U YCIOBUN TEUCHHSI XUMUYIECKHIX
peakIvii, BEIBOJIbI HA OCHOBAHWHU aHaIW3a HaOII0IEHUH 3a
AKCIIEPUMEHTOM

Peakuu oomena. IIpaBuiio
beprome

Peaknun oomena. Peakiiun HeWTpanu3ammm.
YcaoBus mpoTeKaHUs peakiuii 0OMeHa B
pacTtBopax 10 KoHia. JlemoHcTpanuu.

Omnpenenenus NOHATHH «peaklMi 0OMEHay, «PeaKINU
HelTpanu3anuny. ¢ Kimaccuduxanmst XaMU4ecKIX peakilfii mo 9uciy u
COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB peakumu. Vcnonas3oBanue




PactBopenue ruapokcuna meau (11) B kucnorax;
B3auMozeicTBue okcuaa meau (I1) ¢ ceproit kucio-
TOM IIPU HarpeBaHUU

Ta0JIUIIBI PACTBOPUMOCTH IS OTIPEIEIICHUS BO3MOXHOCTH
MpoTeKaHus peakuii oomena. Habmonenue u onucanue Npu3HakoB U
YCJIOBHM TEUEHUSI XUMUUYECKUX PEaKIIUii, BIBOJbI HA OCHOBAaHUU
aHaJIM3a HaOJII0IeHUH 32 HKCIIEPUMEHTOM

TuIbl XUMAYECKUX PeaKInil
Ha IpUMEPE CBOMCTB BOJIbI.
[TonsiTue o runponuse

Turbl XUMHYECKUX PEaKIMi HA PUMEPE CBOICTB
BOJIbI. Peakius paznoskeHuss — 3JIEKTPOIIU3 BOJIBI.
Peakuuu coenvHenns — B3aUMOJCHCTBHE BOJBI C
OKCH/IaMH METAJIJIOB U HEMETAJIJIOB. Y CIIOBUE
B3aMMO/ICIICTBUS OKCHJIOB METAJUIOB U HEMETAJIIOB
c Bojoil. [lonstue «ruapokcuasl». Peakium 3ame-
IIEHUSI — B3aUMOJICHCTBUE BOBI C METAJUIAMH.
Peakuuu oOMeHa — THIPOIHN3 BEIIECTB

Onpenenenue NOHATUA «TUAPOIIN3». XapaKTEPUCTUKA XUMUYECKUX
CBOWCTB BOJIbI

O0600111EHIE U
CHCTEMAaTHU3alHs
3HAHWH 10 TEME
«3MeHeHws,
MIPOMCXOSIIINE
C BEIISCTBAMM»

Brimonnenue 3aganuii mo teme «M3MeHenus,
MPOUCXOASIINE C BEIIECTBAMM

Hcnonbs3oBanue 3HakOBOro MozieninpoBanus. [lonyuenne Xxummuaeckoi
nH(pOpMaIUU U3 Pa3IMYHBIX HCTOYHUKOB.

[IpencraBnenue nnhopmanuu no reme «M3MeHeHus1, MPOUCXOISAIINE C
BEIICCTBAMI» B BUJIC TA0JIHII, CXEM, OTIOPHOTO KOHCIICKTA, B TOM
yucie ¢ npuMeHenuem cpencts M KT

Kontponbnas padota Ne 4
«3MeHeHus, TPOUCXOIAIIIE
C BEIIECTBAMM)

TEMA 5. MIPAKTUKYM 1. (ITIPOCTEUIIUE ONEPAIIMU C BEIIECTBOM» (34)

[IpaBuna TexHUKHN
0€30MMacHOCTH MpH padoTe B
XUMHUYECKOM KaOHUHETE.
[Tpuemsbl oOparteHus ¢
1ab0paTOpHBIM
o0opy0BaHUEM U
HarpeBaTeIbHBIMH MPHOOpa-
MU

[IpaBuia TexHUKH O€30MAaCHOCTH IPU pabOTE B
XUMH4YeckoM kabunerte. [Ipuemsl oOpareHus ¢
71a00paTOPHBIM 000PYIOBAaHUEM U
HarpeBaTeIbHBIMH ITpHOOpamMu

Pabota ¢ mabopaTtopHbIM 000pPYIOBAHUEM U HarpeBaTEIbHBIMU
npubopaMy B COOTBETCTBHUH C IPABUIIAMHU TEXHUKH 0€30MaCHOCTH.
BrimonHenue npoctednx npueMoB oOpalieHus ¢ 1abopaTOpHbIM
000pyI0BaHUEM: C 1a0OPATOPHBIM HITATUBOM, CO CITMPTOBKOM

[Ipu3HaKyM XUMHUYECKUX
peakuuii

[Ipu3HaKy XMMUYECKUX peaKIui

Pabota ¢ mabopaTtopHbIM 000PYIOBAHUEM M HarpeBaTEIbHBIMU
npruOopaMu B COOTBETCTBUU C MPABUIIAMU TEXHUKH 0€30MaCHOCTH.
BeimonHeHue MpoCcTeHIX MprueMoB 00panieHus ¢ 1a00paTOPHBIM
00opymoBaHuEM: C Ia0OPaTOPHBIM IITATUBOM, CO CTUPTOBKOM.
HaOnroneHue 3a cBOMCTBaMU BEIIECTB U SBJICHUSMU, TPOUCXOISIMA
C BEIIECTBAMHU.

Onucanne XMMHYECKOTO KCIIEPIMEHTA C TIOMOIIBI0 €CTECTBEHHOTO




(pyccKOTO UM POAHOTO) SI3bIKA U SA3bIKA XUMUHU.
CocrapiieHr€e BBIBOJIOB M0 pe3yJibTaTaM MPOBEICHHOT0 SKCIIEPUMEHTA

[IpuroTtoBnenue pactBopa
caxapa M Ompe/elieHre
MacCOBOM J0JIH €T0 B
pacTBope

[IpuroTtoBnenue pacTBopa caxapa u orpezesieHue
MaccOBOH J0JIM €T0 B pacTBOpE

Pa6ora ¢ nabopatopHbsIM 000pyZOBaHNEM U HarpeBaTEIbHBIMU
puboOpaMu B COOTBETCTBUU C IIPaBUIaMHU TEXHUKU O€30MaCHOCTH.
BrimonHenune npoctedx npueMoB oOpalieHus ¢ 1adopaTopHbIM
000pyI0BaHUEM: C MEPHBIM IIWJIMHAPOM, C BECAMH.

Habmroienue 3a cBoiicTBaMU BEUIECTB U ABJICHUSMU, IPOUCXOASIIUMU
C BEILIECTBAMHU.

Onucanue SKCIEPUMEHTA C TIOMOIIbIO €CTECTBEHHOT0 (PYCCKOT0 MIIH
POZIHOTO) sA3BIKA U s3bIKAa XUMHH. COCTaBICHHE BHIBOJIOB IO
pe3yJsibTaTaM MPOBEJAEHHOI0 SKCIIEPUMEHTA.

[TpuroToBneHne pacTBOPOB C OIPEICICHHON MaccoBOil Toyei
PacTBOPEHHOI'O BELIECTBA.

[TpuroToBneHue pacTBOpa M pacueT MacCOBOM JOJH PACTBOPEHHOTO B
HEM BEIIECTBA

TEMA 6. PACTBOPEHHE.

PACTBOPBI. CBOMCTBA PACTBOPOB JJIEKTPOJIUTOB (184)

PactBopenue kak gpusuko-
XMMHYECKHAM MpoILiecC.
PactBopumocTs. Tumsl
pacTBOpOB

PactBopenue kak pU3nKo-XUMUYECKUil mpoliecc.
[TonsiTHe o ruaparax U KPUCTALIIOTUAPATAX.
PactBopumocTs. KpuBbie pacTBOpUMOCTH Kak
MO/IE€Tb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJIBIX
BEILIECTB OT Temneparypsl. HacbleHHblie, HeHAChI-
LIEHHbIE U NEPECHIIICHHbIE PACTBOPHI. 3HAUEHUE
PacTBOPOB ISl IPUPOBI U CETBCKOTO X0351CTBA

Omnpenenenns NOHATHH «PacTBOP», «THUAPAT», KKPUCTAILIOTUAPAT?,
«HACBIILEHHBIA PACTBOPY», «HEHACHIILEHHBIM PaCTBOPY»,
«TIEPECHIIICHHBIA PACTBOPY, «PACTBOPUMOCTH.

Omnpenenenre pacCTBOPUMOCTH BEILIECTB C UCIOIb30BAHUEM KPUBBIX
PacTBOPUMOCTH.

XapakTepuCTHUKa pacTBOPEHUS ¢ TOUYKH 3PEHUS aTOM- HO-
MOJIEKYJIAPHOTO YYEHHS.

Hcnonp3oBanne TabIUIbl PACTBOPUMOCTH ISl OIIpeie- JIEHUs
pPacTBOPUMOCTH BEILECTB B BOJE.

CocraBieHne Ha OCHOBE TE€KCTa rpa)uKoB, B TOM YHCIIE C
npuMmeHeHneM cpeacts MKT

DIIEKTPOIUTHYECKAS
JUCCOLMAIUs

[TonsiTre 06 PMEKTPOIUTUUECKON JUCCOITUAITUH.
DJIEKTPOJIUTHI U HEAJICKTPOJIUTHL. MeXaHu3M
JTUCCOTTHAITUH DJIEKTPOIUTOB C PA3IUYHBIM
XapakTepoM cBsi3U. CTeneHb JIEKTPOJIUTHIECKON
nucconnanui. CUIbHBIE U CIa0bIe DJICKTPOJIUTHL.
JemoncTpamumn. VcribiTaHue BENIECTB U UX
pacTBOPOB Ha JIEKTPOMPOBOJTHOCTH

OnpeneneHust TOHATUN «AJIEKTPOTUTAYECKAS TUCCOLMAIIUSY,
«QJIEKTPOJIUTEIY», «HEATEKTPOITUTHI».
BrinosiHeHME TOMETOK, BBITUCOK M IIUTUPOBAHUS TEKCTA

OCHOBHBIE TIOJIOKECHUS Te-
OpHH JICKTPOJIUTHYECKON
mucconuanuu. MoHHBIS
YpaBHEHUS peaKui

OCHOBHBIE TOJIOXKEHUS TEOPUU ATEKTPOJIUTUUECKON
nuccounanuu. NoHHbIE ypaBHEHUS PEaKIui.
Peakiiun oOMeHa, HIyIIue 10 KOHIIA.

Kaccudukanms HOHOB U UX CBOMCTBA.

OnpeneneHI/m HOH}ITI/Iﬁ «CTCIICHb AU CCOMAIIMN), «CHIIBHBIC
AIEKTPOJIUTHIY, «CIIA0BIC STEKTPOIUTHI», KKATHOHBI», KAHUOHBIY,
«KHUCIIOTBI», «OCHOBAaHMS», «coiuy». CocTaBieHrne ypaBHCHUN
AJIEKTPOJUTAYECKON AUCCOIMALIMM KUCIIOT, OCHOBAHHUI U COJICH.




MouJiekymsipHbIE U HIOHHBIE YPaBHEHUS PEAKIIUM.
JdemoHcTpaumu. 3aBUCUMOCTb JIEKTPO-
MMPOBOJHOCTH YKCYCHOW KHUCIIOTHI OT
KOHILIEHTpaluu. J[BUKeHue OKpalIeHHbIX HOHOB B
anekTpudeckoMm mose JlaGopaTopHsblie onbIThI. 18.
B3anMopeiicTBre pacTBOpOB XJI0pUJa HATPUS U
HUTparTa cepedpa

NnnrocTpanus npuMepamMu OCHOBHBIX MTOJIOKEHUN TEOPUU
AIEKTPOJUTUYECKON AUCCOIMALINM; TEHETUYECKON B3aUMOCBSI3H
MEXy BelllecTBaMu (MPOCTOE BEIIECTBO — OKCHJI — TUIPOKCUI —
COJIb).

PaznuueHnne KOMIIOHEHTOB JIOKA3aTeNIbCTBA (T€3UCOB, APTYMEHTOB U
(hopMBI JOKA3aTEIbCTBA)

Ornpenenenue MOHATUS «MOHHBIE peakuuny. CocTaBieHue
MOJIEKYJISIPHBIX, TIOJIHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHU
peakIMii ¢ ydacTreM 3J1eKTpoauToB. HabmoneHue u onucanue
peaKkrii MEXAy 3JIEKTPOIUTAMH C TTIOMOIIBIO €CTECTBEHHOTO
(pyCCKOT0 WM POJTHOTO) SI3bIKA U S3bIKA XUMHH

Kucnotsr: knaccudukanus u
CBOWCTBA B CBETE

Kucnorsl, ux knaccudukanus. Juccoruanus
KHCJIOT M X CBOMCTBA B CBETE TCOPUH
3JIEKTPOJIUTHYECKON AUCCOIUALINH.
BzaunmogeiicTBHE KUCIIOT ¢ METaIaMH.
DJIEKTPOXUMHUYECKUH PsiJl HAIPSHKEHU METaJlIoB.
BzanmogeiicTBHE KHCIOT ¢ OKCHUIAMU METAJIOB.
BzaumoneiicTBre KUCIIOT C OCHOBAHUSIMHA —
peakuus HeuTpanu3anuu. BzauMmoaencTBrue KucioT
¢ coysimu. Mlcronib30BaHKME TaOIHITBI
PacCTBOPUMOCTH ISl XapaKTEPUCTUKNA XUMHIECCKUX
CBOMCTB kUCIOT. JlabopaTopHblie onbIThI. 19.
[TonydyeHue HepacTBOPUMOTro THAPOKCUIA U
B3auMO/IecTBHE ero ¢ kuciotamu. 20. Bzanmo-
JIEHCTBHE KHUCIOT C OCHOBAHHSIMHU.

21. B3auMoeicTBHE KUCIOT ¢ OKCUIaMU
MeTaJu1oB. 22. B3anMoaelcTBUE KHUCIIOT C
MeTamiamu. 23. BzaumoaelicTBre KUCIOT ¢ COISIMU

CocraBieHre XapaKTEPUCTHKN OOIINX XUMHYECKHX CBOMCTB KUCJIOT C
MO3UIMH TEOPHUH AIEKTPOJIUTHUECCKON AUCCOILUAIINH.

CocrapieHre MOJIEKYJISAPHBIX, TOJHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH peakIuii ¢ yaacTueM KuciaoT. Habmromenne u onucanue
peaxiuil ¢ yduacTueM KUCJIOT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIA POJHOTO) S3bIKA U S3bIKA XHMHH.

[IpoBeneHune OnbITOB, TOATBEPKAAIONINX XUMHUYECKHAE CBOMCTBA
KHCJIOT, C COOJTFOZICHUEM TIPABUII TEXHUKH 0€30MMacCHOCTH




OcHoBaHUs: KIacCH(pUKAIIHISI
U cBoMcTBa B cBeTe TOJ]

OcHoBaHus, Ux Kiaaccupukanus. Jlucconnamnms
OCHOBaHMH M UX CBOMCTBA B CBETE TEOPUU
AJIEKTPOJIUTUYECKOMN AUCCOIUAIINH.
BsauMomelicTBrEe OCHOBAHHUM C COJIIMHU.
Hcnonp3oBaHue TaOIUIbI

PacTBOPUMOCTH JJIsI XapaKTEPUCTUKU XUMHUUECKUX
CBOICTB OCHOBaHHuM. B3auMoaeicTBrE MIEI04YeH C
OKCHJaMM HEMETAJIJIOB.

JlaGopaTopHbIe OnbIThI. 24. B3aumoaelicTBre
iejIoueii ¢ kucioraMu. 25. Bzaumoneictaue
IIEJIOYEH C OKCHAaMH HEMETAJIIOB. 26.
BsauMmogelicTBue 1em04en ¢ coamMu. 27.
[Tony4yenue u cBOMCTBA HEPACTBOPUMBIX
OCHOBaHHI

OrnpeneneHue MOHATUS «OCHOBAHUS».

CocraBiieHne XapaKTepUCTUKH OOIIUX XUMHUUYECKUX CBOMCTB
OCHOBaHUH (111€7104€i U HePaCTBOPUMBIX OCHOBAHUM) C MO3UIINI
TEOPHUU AIEKTPOJIIMTUIECKON JUCCOIUAIIIH.

CocraBneHre MOJIEKYJIIPHBIX, TOJHBIX U COKPAIIEHHBIX HOHHBIX
yYpaBHEHUHN peaklUii ¢ ydacTueM ocHoBaHui. Habmonenue u
ONMCAHUE PEAKIMI OCHOBAHUN C IOMOIIbIO ECTECTBEHHOT'O (PyCCKOIO
WM POJTHOTO) SI3bIKA U S3bIKA XUMHUU.

[IpoBeaeHue ONBITOB, MOATBEPKAAIOIIUX XUMUUECKHE CBOMCTBA
OCHOBaHUH, C COOIIOIEHNEM MPABUI TEXHUKU O€30M1aCHOCTH.
CocraBiieHue 10KJ1a/1a [0 TEME, ONPEIEICHHON yUUTEIEM

Oxcupl: knaccuukanus u
CBOMCTBA

O0001enue cBeIeHU 00 OKCHIaX, UX
KJaccuuKanuy u cBoiictBax. JlaboparopHsie
OIBITHL 28. B3anMmoaelicTBHE OCHOBHBIX OKCHIOB C
KucaoTamu. 29. BzanMoeiicTBre OCHOBHBIX
okcnuaoB ¢ Bojior. 30. B3aumoeicTBrEe KMCIIOTHBIX
OKCHJIOB ¢ mmienodamu. 31. B3auMoneiicTBue
KHCJIOTHBIX OKCHJIOB C BOJOMH

OmnpeneneHus MOHATHH «HECOJICOO0Pa3yIOIIHE OKCHIBIY,
«coeo0pa3yrolre OKCUIbI», «KOCHOBHBIE OKCUIBIY, «KHUCJIOTHBIC
OKCHJIBI».

CocraBneHre XapakTePUCTHKU OOIINX XUMHYECKUX CBOMCTB
C0JICOOPA3YIOITNX OKCHIOB (KHCIOTHBIX U OCHOBHBIX) C ITO3HITHI
TEOPHH JIEKTPOTUTHUECCKOUN TUCCOIUAIUH.

CocrapieHre MOJIEKYJISAPHBIX, TTOJHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH peakiui ¢ ydacTrueMm okcuaoB. HaOmonenue u onucanue
peaxiuii OKCHIOB C MOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO MU
POJIHOT0) sI3bIKA M SI3bIKA XUMUHU.

[IpoBeneHME ONMBITOB, MOATBEPKAAIOITUX XUMUUECKHE CBOMCTBA
OKCHJIOB, C COOJIIOJICHUEM ITPaBUJI TEXHUKH OC30IIaCHOCTH.
CocraBieHue JOKJIa1a 1Mo TeMe, ONPEIEICHHON CAMOCTOSITEILHO

Conu: knaccudukanus u
cBoiicTBa B cBeTe TO/]

Comnm, ux quccomuarys U CBOMCTBA B CBETE TEOPHH
AJIEKTPOJUTUYECKON AUCCOIUALIHH.
BzanmogeiicTBre colieil ¢ MeTajIaMu,
0COOEHHOCTH 3THX peakuuid. B3aumopeiicTeue
coJreii ¢ comsimu. Mcronp3oBanue TaOIHIIBI
pPacTBOPUMOCTH ISl XapAaKTEPUCTUKH XUMHUUECKUX
CBOMCTB COJICH.

JIaboparopHsbie onbITHL. 32. B3anmoeiicTBue coneit
¢ xuciaoTamMu. 33. BzauMoaelcTBUE COJIEH C
IICJIOYaMH.

BsauMoelicTBUE COJIEN C COIIMMU.

OnpeneneHusi TOHATUN «CPETHUE COTNY, KKUCIIBIE COJINY, «KOCHOBHBIE
COJIN.

CocraBneHre XapaKTEPUCTHKN OOIINX XUMHYECKIUX CBOMCTB COJIEH C
MO3ULUKA TEOPUU BIEKTPOJIUTUYECKON JUCCOLUALINH.

CocraBieHne MOJEKYIAPHBIX, TOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUI peakIuii ¢ yuactueM cojeil. Habmronenue u onvucanue
peaxiuii cojeil ¢ MOMOIIbI0 ECTECTBEHHOTO (PYyCCKOTO WU POJIHOTO)
SI3bIKA U SI3bIKA XUMUH.

[IpoBeneHune ONBITOB, MOATBEPKAAOIIUX XUMUUECKHE CBOMCTBA
colelt, ¢ cOOMI0ICHIEM MTPaBUIT TEXHUKU 0€3011aCHOCTH.
CocrapieHue JOKJIaa o TeMe, ONpPeaeICHHON CaMOCTOSITEIbHO




B3auMozeicTeue pacTBOPOB COJIEH ¢ METAJUIAMU

I'eHeTHueckast CBSI3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
BEIISCTB

I'enetnueckue pAAbBI METAJUIA 1 HEMCTAJLJIA.
I'enetnueckas cBA3b MCXKIY KilacCcaMu
HCOPraHNYCCKUX BCUICCTB

Ornpenenenue MOHATUS «T€HETUUECKUHN psa». MmrocTpupoBath: a)
MIPUMEPAMHU OCHOBHBIE MTOJI0KEHUS TEOPUHU IJIEKTPOITUTUYECKOMN
JIUCCOIMAIIH; 0) TEHETHUYECKYIO B3aUMOCBS3b MEXK/y BEIIECTBAaMHU
(TIpocToe BEIIECTBO — OKCH — THJIPOKCHUI — COJIb).
CocrapieHre MOJIEKYJIIPHBIX, TTOJTHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUH peaKIuil ¢ ydacTUEM dJIEKTpoJauToB. COoCTaBlICHHE
YPaBHEHUI peakiuii, COOTBETCTBYIOIIMX MTOCIIEI0BATEIbHOCTH
(«urerovkey) mpeBpamnieHuid HEOPraHUYECKUX BEIIECTB Pa3IUIHBIX
KJIACCOB.

BrinosHeHne npsMOro MHAYKTUBHOTO JOKA3aTEIbCTBA

O6o06mIeHne
CUCTEMaTHU3aLMs 3HAaHUN 110
Teme «PacTBopenue.
PactBopsl. CBoiicTBa
pacTBOPOB BJIEKTPOJIUTOBY

[Torydenne XuMHUIECKON HHPOPMAIINH U3 PA3TUYHBIX HCTOYHUKOB. U
[IpencraBnenue nnpopmanuu no reme «Pacrsopenue. PacTBopsl.
CBoiicTBa pacTBOPOB JICKTPOIUTOBY B BHJIE€ TAOIHIl, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npumenenueM cpeacts U KT

KonTponbuas pabora Ned
«PactBOpenue. PacTBopsl.
CaolicTBa pacTBOpOB
AIIEKTPOJIUTOBY

Knaccudukamms
XUMHYECKUX PEAKIIUH.
OKHCIUTETBHO-BOCCTAHOBH-
TEJbHBIC PeAKIIHH

OKUCIUTENTbHO-BOCTOHOBUTEIBHBIE PEAKIIHH.
OrnpezenieHne CTeNeHe OKUCICHUS ITIst
3JIEMEHTOB, 00Pa3yIOIIUX BEIIECTBA Pa3HbIX
K1accoB. Peakniuyu HoHHOTO 0OOMEHa U
OKHUCIIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.
OKI/ICJ'II/ITGJ'IB 1 BOCCTAaHOBHUTECIIb, OKMCIICHHUEC U
BoccTaHoBjIeHHEe. COoCTaBlIeHHE YpaBHEHUM
OKHCIINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MECTO-
JIOM 3JIEKTPOHHOTO OayiaHca. JIeMOHCTpaIuH.
B3anmopeiicTBue MHKA C CEPOil, COJITHOM
kuciotoi, xinopuaom meau (11). Topenne maruus.
Bzau-

Omnpenenenns NOHATHN «OKUCIUTEIbHO-BOCCTAHOBUTENIBHbIE
peaKuum», «OKUCIUTEINbY, KBOCCTAHOBUTEIIB), OKUCIICHUEY,
«BOCCTAHOBIICHUE.

Krnaccudukanus XuMHUECKUX peaklUi Mo MPU3HAKY «M3MEHEHHE
CTENIEHEW OKUCIIEHMSI 2JIEMEHTOBY. OnpeielIeHHe OKUCIUTENS U
BOCCTAHOBUTEJS, OKUCIIEHUS U BOCCTAaHOBJICHMS.

Hcnonbs3oBaHue 3HaKOBOIO MOJAEIIUPOBAHUS

CBoiicTBa U3y4EHHBIX
KJIACCOB BEILIECTB B CBETE
OKHUCIIUTEITHHO-
BOCCTAaHOBUTENBbHBIX peak-
87071

CaolicTBa MPOCTHIX BEIIECTB — METAIOB U
HEMETAJJIOB, KUCIIOT U COJIEH B CBETE
OKHCIIUTENIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI

CocraBneHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiui, UCToNb3ys METO/I AIEKTPOHHOTO OalaHca.
OrnpeneneHre OKUCIUTENS U BOCCTAHOBUTEISL, OKUCIICHUS U
BOCCTAHOBJICHHS

O06001IeHMEe 1

Cocrasiienne ypaBHeHI/Iﬁ OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIBHBIX




CHCTEMAaTH3aIus 3HaHUH 110
TeMe «OKHCIUTEIbHO-
BOCCTAaHOBUTEIIbHBIE PEaK-
11070703

pEeaKIIMii, UCIIOIb3Ysl METO/I SJIEKTPOHHOr0 OaaHca.
Omnpenenenre OKUCIUTENS M BOCCTAHOBUTEIIS, OKUCIICHUS U
BOCCTaHOBJICHHS.

[IpencraBnenue nHbopmamuu mo TeMe «OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMM» B BUIC TAOJUII, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ npumenenueM cpeacts M KT

TEMA 7. IPAKTUKYM 2. «<CBOMCTBA PACTBOPOB 3JIEKTPOJIMTOB»

(19

Pemenue
AKCIEPUMEHTAIBHBIX 3a71a4

Pemenue OKCIICPUMCHTAJILHBIX 3aJ1a4

OO6pamienue ¢ 1abopaTOpHBIM 000PYAOBAHUEM U HarpeBaTEIILHBIMU
npudOpamMu B COOTBETCTBHH C MPABUIIAMH TEXHUKH O€30MaCHOCTH.
Pacrnio3HaBanue HEKOTOPBIX aHMOHOB U KaTHOHOB. HaOutoneHue
CBOWCTB BEIIECTB U MPOUCXOSIINX C HUMH SIBICHUH.

Onucanue XUMHYECKOTO SKCIIEPUMEHTA ¢ TTIOMOIIBIO €CTECTBEHHOTO
(PYCCKOTO HJIH POIHOTO) SI3bIKA U SI3bIKA XUMHH.

@opMyJIMPOBAHUE BBIBOJIOB 10 PE3YJIbTATAM IIPOBEAEHHOTO
HKCIIEPUMEHTA

9 kiacc

BBEJEHHUE. OBIIASI XAPAKTEPUCTUKA XUMHUYECKHUX JIEMEHTOB U XUMHWUYECKHUX PEAKIIUIA. MTEPUOIUYECKHI 3AKOH
N NEPUOANYECKAS CUCTEMA XUMHNYECKHUX 9JIEMEHTOB JI. U. MEHJIEJIEEBA (10)

XapakTepuctuka
XUMHUYECKOTO AJIEMEHTa Ha

OCHOBAHHHU €TI0 ITOJIOKCHHA B

[Iepnonnueckoii cucreme /1.
H. Menneneera

XapakTepruCcTHKa 3JIEMEHTA IO €T0 MOJIOKEHUIO B
[Iepnonnueckoi cucreme xu-

muueckux 3neMeHToB /. 1. Menaeneera.
CBoiicTBa OKCHIOB, KUCJIOT, OCHOBAaHUM U COJIEH B
CBETE TEOPUM FJIEKTPOJIUTUUECKON TUCCOINAILIAN 1
OKHCJICHHS-BOC- CTAHOBJICHUS.

JlemoHCcTpanuu. Mojenu aToMOB JIeMEHTOB 1—3-
r0 MEPUOJIOB

XapaKkTepruCcTUKa XUMHUYECKUX 3JIEMEHTOB 1—3-T0 IEPHOIOB IO UX
MOJI0KEHUIO B [leproanyeckoil cucTeMe XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa; XUMUYECKUX CBOMCTB aM(OTEPHBIX OKCUIIOB H
ruaApokcu1oB. CocTaBiieHUE MOJIEKYJISIPHBIX, MIOJHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHUH peakiui

AMdoTepHBIE OKCUITBI U
THUAPOKCHTBI

IToHsATHE O EPEXOAHBIX DIEMEHTAX.
AmpoTtepHOoCTb. ['eHeTHYECKUH PsIJT TEPEXOTHOTO
anemeHTa. JJaboparopHsie onbIThL. 1. [loxydyenue
TUAPOKCH/Ia IMHKA U MCCIIEJOBAHUE €TI0 CBOMCTB

Omnpenenenue MOHATUS «aM(pOTEPHBIC COeTMHEHM». Habmoaenue u
OTIMCAaHUE PEAKIINN MEXIY BEIIeCTBAMH C IIOMOIIHI0 €CTECTBEHHOTO
(PyCCKOTO M POJTHOTO) SI3bIKA U SI3bIKA XHUMHH.

[TpoBeneHME ONMBITOB, MOATBEPKAAONTUX XUMUUECKHE CBOMCTBA
aM(pOTEePHBIX OKCHJIOB M THAPOKCUIOB

[Tepuoauueckuii 3aKOH U
[Tepuoanueckas cucrema /1.
H. MeneneeBa B cBeTe
YYEHUS O CTPOEHUH aTOMa

[Iepnonnueckuit 3akoH u [lepnoanueckas cucrema
XuMH4eckux 3neMeHToB . 1. MeHaeneena.
JemoncTpanuu. Paznuanabie GopMbl TaOIHIT
MePHOANYECKOl crucTeMbl. JJabopaTopHbIE OIBITHI.
2. MoaenupoBanue nocrpoenus [lepuoanueckoi
cuctemsbl [. 1. Menaeneena

Omnpenenenre BUIOB KJIaCCU(PUKAIMK: €CTECTBEHHON 1
HMCKYCCTBEHHOM.

BrimonHeHue npsMoro 1eAyKTUBHOTO Joka3aTenbcTBa. Co3nanue
MOJIeJIeH ¢ BBIIETICHUEM CYIIIECTBEHHBIX XapaKTePUCTHK O0BEKTA
MPEJICTaBICHUEM UX B POCTPAHCT- BEHHO-TpapUueCcKoil 1M 3HaKOBO-
CUMBOJINYECKOU hopme




XumMmuyeckas opraHuzanus
YKUBOUM M HEKUBOU MPUPOJIBI

XumMmuyeckas opraHu3anysi KUBoi U HEKUBOM
npupoabl. XMMUYECKUN COCTaB siipa, MAaHTUU U
3eMHOM KOpbl. XUMUYECKHUE DJIEMEHTHI B KJIIETKaX
YKUBBIX OPTraHU3MOB. MaKkpo-U MUKPOAIJIEMEHTHI.
JeMmoHcTpauuu. Mozens CTpOSHUS 36MHOTO 111apa B
MOIEPEYHOM pa3pese

XapakTepruCTHKA PO XUMUYECKUX 3JIEMEHTOB B JKMBOM U HEKUBOU
IIPUPOJE.

CocraBiieHre aHHOTAIlUU K TEKCTY.

Omnpenenenue 1eny yueOHOU AESITENFHOCTU C TIOMOIIBIO YUUTENS U
CaMOCTOSTENIBHO, IIOUCK CPENICTB €€ OCY-

LIECTBJIEHUS O IUIaHY, CBEPSISl CBOU JIEUCTBUS C LIEJIbIO U IIPU
HEO0OXOTUMOCTH UCTIPABIISiSL OMIMOKHU C IIOMOIIBIO YUUTENS U
CaMOCTOSITEJIBHO

Knaccudukanms xummuue-
CKHX PEaKIUi M0 Pa3IMIHbIM
OCHOBaHUSIM

O06001IeHre CBeICHUH 0 XMMHUYECKUX PEaKITUsIX.
Kiaccudukanus XuMHUECKUX PEaKIIMK 110
Pa3IMYHBIM OCHOBAHUSIM: COCTaBY U YUCITY
pearupyromux 1 00pa3yroIIuXcs BEIeCTB,
Ter1oBoMy 3D deKTy, HaPaBICHUIO, U3MEHECHHUIO
CTENEHEH OKUCIICHUS AIIEMEHTOB, 00Pa3yIOIINX pe-
arupyromme BemecTsa, $hase, HCIoIb30BaHUIO
Katajm3aTropa.

JlaGopaTopHBbIE OIBITHL. 3. 3aMEIIEHUE KEITE30M
Menu B pactBope cynbdara meau (11)

OrnpeneneHus MOHATHN «XUMUYECKasl PEaKLMs», «PEaKIUU
COCTMHEHUS», «PEAKIIUU PA3TIOKEHU», «PEaKIIUu 0OMEHAY, «PeaKInu
3aMEILECHUS», «PEAKIUN HEUTpAIU3aLUN», «IK30TEPMUUECKIE
PEaKIIUNY, «IHIOTEPMHUICCKHIE PEAKIIUN», «OOPATUMBIC PEAKITUNY,
«HEeoOpaTHUMbIE PEAKIINI, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaK-
AW, <TOMOTE€HHBIEC PEAKLIUNY, «T€TEPOrE€HHbBIC PEAKLIUNY,
«KATAIMUTUYECKUE PEAKLUNY», KHEKATATUTUYECKHE PEAKIIN,
«TETUIOBOH 3(PPEKT XUMHUICCKON PEaKIuny. XapaKTePUCTUKA
XUMHUYECKUX PEAKLUI MO pa3IMuHbIM IPU3HAKaM.

CocraBneHre MOJIEKYJIIPHBIX, TTOJTHBIX U COKPAIIEHHBIX HOHHBIX
YpPaBHEHUU pEaKIUu.

Omnpenenenre OKUCIUTENSI U BOCCTAHOBUTEINSI, OKUCIICHUS U
BOCCTAHOBJIEHUS.

Habmtoienue u onucanue peakuii Mex1y BEIECTBAMH C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) S3bIKA U S3bIKA XUMHUH.
[Ipencrasnenne uHpopmanuu no TeMe «Kmaccuduxanus XUMAYECKUX
peaxiuit» B BUJE TaOIHII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenneM cpeacts 1M KT

ITonsTHE O CKOpOCTH
XUMHYECKON peaKiuu

[ToHsiTHE O CKOPOCTU XMMHUYECKOUN peaKIuu.
®DakTOpBI, BIUSIONINE Ha CKOPOCTh XUMHUIESCKUX
peaKIui.

JeMoHcTpanyu. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN peakinu OT MPUPOABI PearupyrOIINX
BEIECTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
pEaKIuy OT KOHIEHTPAIIUU PearupyroIInx
BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU pe-
aKIMHU OT TUIOMIAIA COTIPUKOCHOBEHUS
pearupyromux BemecTB («KUTISITUN CI0W»).
3aBUCHUMOCTh CKOPOCTH XUMUYECKOW PEaKIIUN OT
TEMIIEPATYPHI pEarupyrONINX BEIIECTB.

MonenupoBaHUE «KHUIAIIETO CIOS». 8. 3aBUCHMOCTh CKOPOCTH
XUMHUYECKOW PEAKINH OT TeMITepaTyphl PEarupyronuX BEMECTB Ha
npuMepe

OmnpenerneHne NOHITHS «CKOPOCTh XUMUYECKON PEaKIIHI.
OOBbsicHEHUE C PUBEICHUEM IIPUMEPOB BIHMSIHIS HEKOTOPBIX
(hakTOpOB HA CKOPOCTh XUMHUYECKUX peakiuid. Habmronenue u
OTHCAaHUE PEAKINI MEXKIY BEIIECTBAMH C TTIOMOIIBIO €CTECTBEHHOTO
(pPyCCKOTO WU POJTHOTO) SI3bIKA U SI3bIKA XUMHH.

[TpoBeneHNE OMBITOB, TOATBEPKIAIOIINX 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEeaKIK OT pa3Iu4HbIX (PaKTOPOB




JIaGopatopHbIe ONBITHI. 4. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN peakly OT MPUPOAbI pearupyroImux
BEILIECTB HA MIPUMEPE B3aUMOJICHCTBHS KUCTIOT C
MeTajulaMu. 5. 3aBUCUMOCTh CKOPOCTH XMUMUYECKON
peakiy OT KOHLIEHTPAIMU PearupyromrxX BellecTB
Ha TIpUMepe B3aUMOICHCTBUS IUHKA C COSTHOU
KHMCJIOTOH pa3IMYHOM KOHIEHTpauHu. 6. 3a-
BUCHMOCTb CKOPOCTU XMMHUYECKOI peakiuu OT
IJIOIA I COMPUKOCHOBEHUS Pearupyromnmx
BellecTB.7. MOAeNUpOBaHUE «KUTISIIETO CIOS». 8.
3aBUCHUMOCTb CKOPOCTH XMMHYECKOM PEAKIIMH OT
TEMIIEPaTypbl pearupyroIiX BEUIECTB HA IPUMEpPe
B3auMozeicTBus okcuna meau (11) ¢ pactsopom
CEPHOI KUCIIOTHI Pa3IMYHON TeMIIepaTyphl

KartanuzaTtopsl

Karanuzatops! u karanu3. UHTHOUTOPEI.
AHTHOKCHUIAHTHI.

JleMoHcTpanuu. [ OMOreHHBINM U reTepOreHHbIN
Katayn3bpl. DepMEHTATUBHBIN KaTaIus.
Nurubuposanue. JIabopaTopHbIe OMBITHL. 9.
Paznosxenune nepokcuaa BOI0POia C TOMOIIBIO
okcuaa mapranna (IV) u karanazer. 10. O6napy-
YKEHHUE KaTala3bl B HEKOTOPHIX MHUIIEBBIX
npoaykrax. 11. UHrubupoBanue B3auMo1eHCTBUS
KHCJIOT C METAJJIAMU YPOTPOITHHOM

Omnpenenenre NOHITUS «KaTAIU3aTOPY.

Ha6nronenue u onrcanue peakiuii Mex1y BEIIECTBAMHU C TTIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) S3bIKA U S3bIKA XUMHUH.
[IpoBeaeHME ONMBITOB, MOATBEPKAAONTUX BIMSHUE KaTau3aTOPOB Ha
CKOPOCTb XUMHUYECKOU peaklnu

O06001mmenue u
cHCTEMaTH3aIns 3HaHUH 110
TeMe «BBenenue. Obmas
XapaKkTepUCTUKA XUMUYE-
CKHMX DJIEMEHTOB U
XUMHUYECKHX peakuuid. [lepu-
oM4eCKHi 3aK0H U [lepuo-
IUYeCKas CUCTEMa XUMHYe-
ckux aneMmenToB /Jl. W.
Menpaeneesay

[Ipencrasnenune nabopmanmu mo TeMe «Benenne. O0mas
XapaKTePUCTUKA XUMUYECKHUX AIIEMEHTOB M XUMHUYECKUX PEaAKITHi.
[lepuonnueckuii 3akoH u [lepuonnueckas cucteMa XMUMHYECKUX
anemenToB /. . MenzaeneeBa» B BUe TaOIHUIl, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM 4ucJie ¢ npuMenennem cpeacts MKT

KonTposbnas Nel
«BBenenune. O0mas
XapaKTEPUCTHKA XHMHYC-




CKHMX 2JICMEHTOB U
XUMHYECKUX peakiui. [lepu-
OJMYECKHUMN 3aKOH U
[lepuonuueckas cuctema
XAUMHUYECKUX dJIeMeHTOB /JI.
. MenneneeBa»

TEMA 1. METAJLJIBI (14)

Bek mMenHbIi, OpOH30BBIH,
JKEJIe3HBIN

Mertasuisl B ICTOPUM YEI0BEYECTBA

Beraucnenus mo XumMudeckuM (HopMysiaM U ypaBHEHHUSM PEaKIIHii,
MIPOTEKAIOIINX C YYACTHEM METAIOB U MX COCIMHCHUM.

[Tox6op (¢ TOMONIBIO YUHUTEIISI) CIIOBAPEH, SHITUKIIOIICIHIH,
CIIPABOYHHUKOB, 3JICKTPOHHBIX JUCKOB U APYTUX HCTOYHHUKOB
nH(pOpMaIU, HEOOXOAUMBIX IS PEIICHUs yU4eOHBIX 3a/1a4.
ComnocraBnenue nHpopmanuu, NOTy4eHHONU U3 Pa3IMYHbIX
NCTOYHHKOB.

CocraBiieHHe PEeIICH3UH Ha TEKCT

IlonoxeHre 31EMEHTOB-
MeTaiioB B [lepuoguyeckoit
cucteme JI. 1. Mennaeneera u
0COOEHHOCTH CTPOSHHUS UX
aTtoMoB. OHU3NUECKHE
cBoiicTBa MeTaioB. CILIaBbI

ITonoxxenue metamos B [lepuoauueckoi cucreme
XUMHYECKUX 31eMeHTOB [I. 1. MeHneneena.
Meramueckasi KpucTauIMueckas pemerka u
MeTaJuTHYecKass XMMH4YecKas CBS3b.

O6mume pusznueckue cBoiicTBa MeTauioB. CIiaBbl,
WX cBOMcTBa U 3HaueHue. JlemoHcTparuu. OOpasiisl
CILIaBOB

OrnpezienieHne MOHATUS «METAJIIBD».

CocraBneHue XapakTEPUCTUKN XUMUYECKUX 3JIEMEH- TOB-METAJJIOB 110
UX TOJIOKEHMIO B [lepnoanueckoil cucTeMe XUMHYECKHUX JIEMEHTOB
1. . MenneneeBa. XapakTepucTHKa CTPOCHUS U OOIIUX (PU3NIECKUX
CBOMCTB IPOCTBIX BELIECTB-METAIIOB.

OOBsicHeHHE 3aBUCMOCTH CBOMCTB (WJIM MpeJICKa3aHUe CBOICTB)
XUMHYECKHX JIEMEHTOB-METAIIOB OT IOJI0KEHHUs B [leprogudeckon
cucreMe xuMuyeckux ieMeHToB [I. 1. Menneneesa.

YcraHOBIEHNE TPUYMHHO-CIIEACTBEHHBIX CBS3€H MEXKIY CTPOCHUEM
aTOMa, XUMHUYECKOU CBSA3bIO, TUIIOM KPUCTAIUIMYECKON PELIETKH
METAJIJIOB U UX COSAMHEHUH, X 00UMMHU PU3NYECKUMHU CBOWCTBAMU

XUMHYECKUE CBOUCTBA
METAJLJIOB

XHWMHUYECKHE CBOMCTBA METAJLJIOB KakK
BOCCTAaHOBHUTEJICH, a TAK)KE B CBETE MX ITOJIOKCHUS
B 2JIEKTPOXUMHUECKOM PsITy HANPSXKEHUM MeTal-
JIOB.

Jemoncrtpanuu. BzanmoaelcTBre METAILIOB C
HEMeTaJlJIaMH.

JlaGopaTopHble onbIThl. 12. B3aumoneiictBue
pacTBOPOB KHCIIOT U COJIEH C MeTailaMu

Omnpenenenne NOHIATHS «PsAJl aKTUBHOCTH METAJJIOBY.
XapakTepuCcTHKa XUMUYECKUX CBOMCTB MPOCTHIX BE- MIECTB-METAJIOB.
OOBsicHeHHE 3aBUCMOCTH CBOMCTB (WJIM MPECKa3aHHe CBOMCTB)
XUMHYECKHX JIEMEHTOB-METAIIOB OT MOJ0KeHUs B [leprnognyeckon
cucreMe xumuyeckux auieMenToB . M. Menzeneesa.

CocraBneHne MOJIEKYJIIPHBIX YPABHEHUM peaklni, Xa-
PaKTEpU3YIOIIHUX XUMUYECKUE CBOMCTBA METAJUIOB U UX COCIUHECHUM:
AJIEKTPOHHBIX YPaBHEHUI IIPOLIECCOB OKUC- JICHUSA-BOCCTAHOBIICHHUS,
YPAaBHEHUH JJIEKTPOJUTUYECKON AUCCOLMALMN; MOJIEKYIISPHBIX,
IIOJIHBIX ¥ COKPAIICHHBIX NOHHBIX YPABHEHUN PEAKIUM C y4aCTUEM
JJIEKTPOJIUTOB.

Y cTaHOBIEHHE IPUYMHHO-CIEACTBCHHBIX CBSI3E€H MEKIY CTPOCHUEM




aToOMa, XUMHUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKOW PEIETKU
METAJUIOB U UX COCIMHEHHUM, UX XUMUYECKUMHU CBOMCTBAMH.
Habnronenue u onrucanne XMMAYECKOTO SKCIIEPHMEHTA.
[IpencraBnenue nHhopMaluy B BUJE TaOIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMenenuem cpencts M KT

Mertasibl B ipupoje. Ooiue
CIIOCOOBI UX MOTYYEHHUS

Mertainst B ipupoje. Obmiue criocoObl ux
MOJIy4EHUS.

JlaGopaTopHble onbIThI. 13. O3HaKOMIICHHE C
pyaamu xkenesa. 14. OkpammBaHue IaMeHu
COJISIMU TIETIOYHBIX METAIIJIOB

CocraBneHre MOJIEKYJIIPHBIX YPAaBHEHUHN PEaKLUi U AJEKTPOHHBIX
YpaBHEHUI MPOLIECCOB OKUCICHUSI-BOCCTAHOBIICHUS,
XapaKTePU3YIOIIUX CIIOCOOBI MOTYYCHHSI METAJUIOB.

[Toa6op (¢ MOMOIIBIO YUUTEIS ) CIIOBAPEH, SHITUKIIOTIC U,
CIIPABOYHHUKOB, 3JICKTPOHHBIX JIUCKOB U JIPYTUX HCTOYHUKOB
nH(pOopMalui, HEOOXOAUMBIX JUIS PeIlIeHUs] y4eOHbIX 3a/1a4.
Comnocrasnenue nHGOpMAIHH, TOTYYSHHOW U3 Pa3TMIHBIX
HMCTOYHUKOB

[lonsiTHe 0 KOppO3UH
METaJIJIOB

Koppo3sust MmeramioB u criocoObl 60ps0ObI ¢ HEH

Ornpenenenus MOHATUN «KOPPO3US», «XXUMHUECKasi KOPPO3UsI»,
(QNEKTPOXUMHUECKAs KOPPO3USD».

NnnrocTpatust TOHATHI «KOPPO3US», «XUMUYECKas KOPPO3HUD,
«QIEKTPOXHUMHUECKas KOPPO3Us» MPUMEPAMHU MTPOLIECCOB,
MPOUCXOAAIINX C PA3TUYHBIMU METAJUIAaMHU. XapaKTEPUCTHKA
Croco00B 3aIUThl METAIJIOB OT KOPPO3HUH

OO1m1ast xapaKTepUCTHKA dJ1e-
MeHTOB |A rpynmsl.
CoennHeHNs MIEOYHBIX Me-
TaJlJIOB

OO1as xapakTeprCcTUKA MIEJIOYHBIX METaJIOB.
Mertamisl B ipupoje. Obmine crnocoObl uxX
nony4yeHusi. Crpoenue atomoB. lllenounsie
METaJIJIbl — MPOCThIC BellecTBa. BakHele
COCJIMHEHHUS IIETOYHBIX METAIIJIOB — OKCHJIBI,
THIPOKCHUJIBI M CONU (XJIOPUIBI, KapOOHATHI, CYJIb-
(aTbl, HUTPATHI), X CBOICTBA U MIPUMEHEHUE B
HapoaHOM xo3siicTe. Kanuitnbsie ynoOpeHus.
Hemonctpanuu. OOpa3ipl METOYHBIX U
LIEJI0YHO3EMENbHBIX METaUI0B. B3anuMoelictue
HATpHsl, JINTHUS C BOJON. B3aumoielicTBre HaTpHs C
KHCJIOPOJIOM

OrnpeneneHre NOHATUS «IIETOYHbIE MeTaIb». COoCTaBlIeHHE
XapaKTEPUCTUKH IIEJTOUYHBIX METAJIIIOB 1O WX TOJIOKEHHIO B
ITepnonuueckoi cucreme xumuueckux ssemeHToB 1. . Meneneena.
XapakTeprucTHKa CTPOSHUS M 00IMNX (DU3UIECKUX U XUMHUECCKUX
CBOICTB LIEIOYHBIX METAJUIOB. XapaKTePUCTHKA PUZNYECKUX U
XUMHUYECKUX CBOMCTB OKCHUIOB U THIPOKCUIOB IIETIOYHBIX METAJIOB.
OObscHEeHne 3aBUCHMOCTH CBOMCTB (WJIM MpeCKa3aHue CBOMCTB)
HIEJIOYHBIX METAIOB OT HoJioxkeHus B [lepronnueckoit cucreme
xumMuueckux 3yemenToB J[. . Menaeneena.

CocrapieHre MOJIEKYJIIPHBIX YpaBHEHHUH peakiuii, xa-
PAKTEPU3YIOMNX XUMUIECKHE CBONCTBA MIEJIOYHBIX METAIIIIOB M MX
COEIMHEHUI: 3JIEKTPOHHBIX YPaBHEHUM MTPOIIECCOB OKUCICHUS-
BOCCTAHOBJIEHUS; YPABHEHUM SJIEKTPOJIUTHIECKON JUCCOIUALNY;
MOJIEKYJISIPHBIX, MIOJTHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUN
peaKkuurii C y4aCTUEM DJICKTPOJIMTOB.

YcraHoBieHHE TPUYUHHO-CIIEACTBEHHBIX CBSI3€U MEXKIY CTPOCHUEM
aToMa, XUMHUYECKOH CBSI3bI0, TUTIOM KPUCTAJUIMYECKOU PEIIETKH
MIEJTOYHBIX METAJJIOB U UX COSTMHEHUH, UX XUMUYECKUMU
cBOMCTBaMH. BrruncieHus mo XuMuaeckum GopmysiaM U ypaBHCHHUSIM




peakiuii, MPOTEKAIOIIMNX C YYACTUEM IIEJIOYHBIX METAIIJIOB M HX
COEeIUHEHNN

Illenoyno3eMenbHBIC METaT-
np1. CoeIMHEHUS IeJTOYHO-
3eMENIbHBIX

OO6m1ast XxapaKTepruCTHUKa 3JIEMEHTOB TJIaBHOM
noarpymnmnsl Il rpynmnsl. CtpoeHue aToMOB.
[Iles10uHO3eMENBHBIE METAIIIIBI — MPOCTHIE
BelecTBa. BaxkHeimme coeauHeHUS
IIEJI0YHO3EMEIbHBIX METAINIOB — OKCHJIBI,
THUAPOKCHJIBI M COJIU (XJIOPH/IbI, KapOOHATHI,
HHUTPATHL, Cylbdathl, (hocdaTel), UX CBOMCTBA U
MIPUMCHEHHUE B HAPOJHOM XO3SIHCTBE.
JlemoncTpanun. B3aumoieiicTBue Kaablus C
BoAoM. B3anMoaelicTBue Maraus ¢ KUCIOPOIOM.
JlaGopaTropHble onbIThl. 15. B3anmoneiicTBue
Kajblus ¢ Boaou. 16. [lonyyenue rugpokcuaa
KaJIbIIMs B UCCIICIOBAHUE €TO CBOMCTB

OnpeneneHue NOHATUSA «IIETOYHO3EMEbHBIE METAIIBDY.
CocrapieHre XapaKTepPUCTUKH IIEIOYHO3EMEIbHBIX METAJIJIOB 10 UX
MoJokeHuto B [leproauyeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /1.
W. MenneneeBa. XapakTepruCTUKA CTPOSHUS M 00IUX (PU3NIECKUX U
XHMHYECKHUX CBOMCTB IIEIOYHO3EMEIbHBIX METAIIIOB.
XapakTepucTuKa (U3HMISCKUX M XUMUYECKHX CBOMCTB OKCHJIOB U
THIPOKCHJIOB IIEIOYHO3EMENIbHBIX MeTaioB. OObSICHEHHE
3aBUCUMOCTH CBOMCTB (MUIH MpEeCKa3aHue CBONCTB)
IEJIOYHO3EMENILHBIX METAJJIOB OT I0JI0KEHUs B I lepuoanyeckoit
cucTeMe xuMuueckux 3jemenToB . Y. Menaeneena.

CocraBneHne MOJICKYJIIPHBIX YPAaBHEHUHN PEaKInid,
XapaKTepU3YIOIIUX XUMHUUECKHUE CBOMCTBA IIEI0YHO3EMETbHbBIX
METAJIJIOB U MX COCJMHEHUN: DJIEKTPOHHBIX YPaBHEHUM ITPOIECCOB
OKHCJICHUS-BOCCTAHOBJICHUSI; YPABHEHUM 2JICKTPOJIUTHUECKON
JIUCCOLMAIIMM;; MOJICKYJISIPHBIX, TTOJIHBIX U COKPAILCHHBIX HOHHBIX
YPaBHEHUH PEAKINHN C YHACTUEM SIICKTPOJIUTOB.

YcranoBineHHE MPUYUMHHO-CIICICTBEHHBIX CBI3€M MEXAY CTPOCHHUEM
aToMa, XMMHYECKOM CBA3BIO, TUTIOM KPUCTAIINYECKON PEIIETKH
IIEI0YHO3EMEIbHEIX METAJIOB M UX COCOUHEHHI, X XUMHUUCCKUMU
cBoricTBamu. HaOmroieHne n onmucanue XMMUYECKOTO DKCIIEPUMEHTA.
Brruucnenus mo xumMmuueckum GopMysaM U YpaBHEHHSIM PEaAKIUi,
MIPOTEKAIOIIUX C YYACTHEM IIETOYHO3EMEIIbHBIX METAIOB U UX
COCIUHCHUH

AJFOMUHHUA U €T0
COEeUHEHUS

Crpoenue aToma, pU3NIECKUE U XUMUYECKHE
CBOMCTBA aJTIOMUHUS KaK [IPOCTOTO BEIIECTBA.
CoenuHeHus aTlOMUHUS — OKCUJ M TUIPOKCU, UX
amdoTepHbIi Xapaktep. Baxxneiiue conu anto-
MuHus. [I[puMeHeHne amoMUHUS U €ro
COECIMHEHU.

JIaboparopusbie onbIThL. 17. [Tomyuenue
TUAPOKCH/IA aJTFOMUHUS U UCCIIEJOBAHUE €TI0
CBOWCTB

CocrapieHre XapaKTePUCTUKH aTFOMHHUS 10 €TI0 TIOJIOKEHHIO B
[Tepuoanueckoil cucreme xumuyeckux 3nmemeHToB J1. 1. Menneneena.
XapakTepucTuKa CTpoeHusl, PU3NYECKUX U XUMHUECKUX CBOWCTB
AJIFOMUHUS.

XapakTepucTuKa (U3MIECKUX ¥ XUMUYECKHX CBOMCTB OKCHJIA U
TUAPOKCH/IA aTFOMHUHHUS.

OOBsCHEHNE 3aBUCUMOCTH CBOMCTB (HMJIH MpECKa3aHUuEe CBONCTB)
QTIOMUHUS OT TI0JIOKEeHUS B [leprnonnueckoii cucteMe XUMHUYECKHIX
anemenToB 1. M. Meneneena.

CocrapieHre MOJIEKYJIAPHBIX YPABHEHHI peakiuii, Xa-
PAKTEPU3YIOMINX XUMUYECKHE CBONCTBA AJTIOMUHUS U €T0
COCTMHEHUI: DJICKTPOHHBIX YPaBHEHUH MTPOIIECCOB OKUCICHUS-
BOCCTAHOBJICHUS; YPAaBHEHUH 3JIEKTPOIUTHUECKON NUCCOLUALINY;




MOJIEKYJISIPHBIX, MOJTHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUM
peakLMil C y4aCTHEM JIEKTPOIUTOB.

YcraHoBieHre MPUYUHHO-CIIEACTBEHHBIX CBSI3€U MEXKIY CTPOCHUEM
aTOMa, XUMUYECKOMN CBSI3bI0, TUIIOM KPUCTAJUIMYECKON pEelIeTKH
QTIOMUHUS U €r0 COSAMHEHUMN, €r0 XMMUYECKUMU CBOMCTBAMH.
Habmtoienue 1 onucanre XMMUYECKOTr0 SKCIIEpUMEHTa. Beruucienus
M0 XUMUYECKUM (POpMyJIaM U YPaBHEHUSM PEaKIUi, MPOTEKAIOIINX C
Y4aCTHEM AIFOMUHUS U €r0 COCMHEHUN

Kemes3o u ero COCIUHECHUA

Crpoenue aToMa, GU3NYECKUE U XUMUYECKHE
CBOICTBA KeJe3a Kak MPOCTOro BEIECTRa.
I'enernueckue pszbl Fe?* u Fe*". Baxueiimmue comu
xKelesza. 3HaueHUE Kere3a U ero COeIMHeHUN s
MPUPOABI K HAPOJHOT'O XO35MCTBA.
JlemoHcTpanuu. B3anmozeiicTBre MeTamioB ¢
HeMeTayiamu. [lorydeHne THAPOKCHIOB Kele3a
(IT) u (III). JlTabopaTopHble onbIThI. 18. B3anmo-
NeiCTBHE Kee3a ¢ COJITHON KUCIOoTOu. 19.
[Tonyuenue runpokcuos xenesza (1I) u (III) u
W3YyYECHHUE UX CBOWCTB

CocrapieHHE XapaKTEPUCTHKH KeJjie3a 10 ero MOJ0KSHHUIO B
[Tepuoauueckoii cucreme xumudeckux 3yemeHToB J1. 1. Menneneena.
XapakTepucTuKa CTpOSHUs, PU3NICCKUX U XUMHUECKUX CBOWCTB
JKelesa.

XapakTepucTuKa (U3HUYECKUX M XUMUYECKHX CBOMCTB OKCHJIOB U
TUIPOKCHUJIOB KeJe3a.

OOBsicHEeHNE 3aBUCUMOCTH CBOMCTB (MJIH MPEACKa3aHUE CBOWCTB)
JKenes3a oT noJioxkeHus B [lepuoanueckoil cucteMe XMMUYECKUX
sanemenToB J[. 1. MenpaeneeBa. CocTaBieHHE MOJIEKYIISIPHBIX
ypaBHEHUH peakIuii, XapaKTepU3yIOIIUX XUMHUUYECKUE CBOMCTBA
JKeJe3a U €ro COEMHEHUN: AJIEKTPOHHBIX YPaBHEHHM MPOLIECCOB
OKHUCIICHUS-BOCCTAHOBJICHUS, YPABHEHUH IIEKTPOIUTHUECKOMN
JIACCOLIMAIIAN; MOJICKYJISIPHBIX, ITOJIHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH peakIuii ¢ y4aCTUEM DJIEKTPOJIUTOB.

YcraHoBiIeHHE MPUYUMHHO-CIIEICTBEHHBIX CBI3€M MEXAY CTPOCHHUEM
aToMa, XUMHUYECKOH CBSI3bI0, TUTIOM KPUCTAJUTMYECKONU PEIIeTKU
JKene3a U €ro COSIMHEHN, er0 XUMHYSCKHUMH CBOMCTBAMH.
HalGnronenue u onrcaHrue XUMHYECKOTO SKCIIEPUMEHTA. BeraucieHus
M0 XUMHYECKUM (HOpMyJIaM U YPaBHEHHSIM PEAKIIUN, TPOTEKAIONIUX C
Y4aCTHEM JKEJI€3a U €r0 COCTMHEHUM

O06001IeHre 3HaHUH IO TEME
«MeTtaiibl»

Boruncnenus mo xumuueckuM (GopMysiaM U ypaBHEHUSIM PEaKIuii,
IIPOTEKAIOIUX C YYaCTUEM METAJUIOB U UX COCIMHEHUI.
[IpencraBnenne nndopmanuu no reMe «MeTaishy B BUJE TaOIHII,
CXEM, OTIOPHOI'0 KOHCIIEKTA, B TOM YHCIIE C IPUMEHEHNUEM cpeacTB 1
KT.

[ToHnMaHMe TPUYHH CBOETO HEyClexa U HaXOXKJCHHUE CIIOCO00B
BBIX0JIA U3 3TON CUTYalluH

KonTposnbnas
paboTtaNe2«MeTaibi»




TEMA 2. IPAKTUKYM 1. «CBOMCTBA METAJIJIOB U UX COEJUHEHUI» (2)

Pemenue skcne-
PUMEHTAIBHBIX 3a]1a4y Ha
pacno3HaBaHUE U TTOJyYEHUE
COCIMHEHHI METAINIOB

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 Ha
paciio3HaBaHUEC U ITOJIYYCHUEC COGI[I/IHCHI/II‘/'I
METAaJlJIOB

DKCNepUMEHTAIBHOE UCCIIEIOBAaHNE CBOMCTB METAJIJIOB U UX
COCTMHEHUH, pelIeHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME
«MeTtajuibi».

PaboTa ¢ mabopaTtopHbIM 000PYIOBAaHUEM M HarpeBaTEIbHBIMU
puOOpaMu B COOTBETCTBUU C IIPaBUIaMHU TEXHUKH O€30MaCHOCTH.
HaGnronenue cBOMCTB METAIIJIOB U UX COEIMHEHUI U SBICHUH,
MIPOUCXOIAIIUX C HUMH.

Onrcanne XUMHUYECKOTO AKCIIEPUMEHTA C TTIOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO M POJTHOTO) SI3bIKA U SI3bIKA XUMHH.
dopMyIHpOBaHUE BHIBOJIOB 1O Pe3ysIbTaTaM MPOBEICHHOTO
AKCIICPUMEHTA.

Omnpenenenue (MCXo0s U3 YI4COHOM 3a1aun) HEOOXOMMOCTH
WCITOJIH30BaHUSI HAOIOICHUS UITH DKCIIEPUMEHTA

TEMA 3. HEMETAJLIBI (25)

OOm1ast xapaKTepUCTHKA
HEMETAJJIOB

OO0mas xapakTepUCTHKA HEMETAIIJIOB: MOJIOKEHUE B
Ilepuonnyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB, 3JIeKTpooTpuuaTensHocTh (D0) Kak Mepa
«HeMeTaimmaHocTy, psia D0. Kpucrannuueckoe
CTPOEHHUE HEMETAJUIOB — MPOCTHIX BEILIECTB.
Annorponus. usnyeckrue CBONCTBA HEMETAIIIOB.
OTHOCHUTENBHOCTD MOHATUHN «META» U
«HEMETAaJ»

Ornpenenenust MOHATUN «HEMETAJUIBI», «TaJIOT€HBDY, «aJIJIOTPOITHBIC
BUJIOM3MEHEHHUS.

XapakTepucTuka XMMHUYECKUX 2JIEMEHTOB-HEMETAJUIOB: CTPOEHUE,
¢duznveckue cBoiicTBa HeMeTaioB. CocTaBlIeHUE HA3BaHUI
COEIMHEHUI HEMETaIOB 1O (hopMylie U UX (GopMyII [0 Ha3BAHUIO.
OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (MJIM MTPEICKA3bIBAHUE CBOMCTR)
XHUMUYECKHX 3JIEMEHTOB-HEMETAIIOB OT ITOJI0KCHHS B
[Tepnonuueckoi cucreme xummuyecknx snemeHToB 1. 1. Menpaeneena.
YcraHoBneHrne MTPUIHUHHO-CIIEACTBEHHBIX CBSI3€H MEXKIY CTPOCHHEM
aToMa, XUMHUYECKOH CBSI3bI0, TUTIOM KPUCTAJUTMYECKON PEIIeTKU
HEMETAJUIOB U UX COCTMHECHHH, UX (PU3UIECKUMU CBOMCTBAMH.

B nuanore ¢ yunreneMm BeIpabOTKa KPUTEPUEB OLICHKHU M ONIPECIICHHE
CTEIEeH! YCTEITHOCTH BBITIOJIHEHHS CBOCH pabOThI U pabOTHI BCEX,
UCXO/IS U3 UMEIOLUXCSl KPUTEPUEB, COBEPILIEHCTBOBAHUE KPUTEPHUEB
OLIEHKH ¥ UX HCIOJL30BaHUE B XOJ€ OIICHKH M CaMOOILIEHKU

OO0mIre XUMHYECKHE
CBOICTBA HEMETAJIJIOB.
Hewmeramisl B npupoae u
CIOCOOBI KX TTOTYYCHUS

O6H_II/IC XMMHYECKHE CBOMCTBA HEMETAIJIOB

XapakTepucTuka XMMHUYECKUX 3JIEMEHTOB-HEMETAJIOB: CTPOEHHUE,
¢busznveckue cBoiicTBa HeMeTaioB. CocTaBieHUE HA3BaHUI
COeTMHEHUI HEeMEeTaIoB 1o (hopmMyIie U uX (hopMyII 1o Ha3BAHUIO.
CocrapieHre MOJIEKYJIAPHBIX YPABHEHUI peakiuii, Xa-
PaKTEpU3YIOIINX XUMUYECKHUE CBOMCTBA HEMETAJUIOB M UX
COEIMHEHUH, 3JIEKTPOHHBIX YPaBHEHH MPOLIECCOB OKUCICHUS -
BOCCTAHOBJICHUSI.

Y cTaHOBIEHNE IPUYNHHO-CIICCTBEHHBIX CBSI3€H MEX]y CTPOCHUEM




aToOMa, XUMHUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKOW PEIETKU
HEMETAJUIOB U UX COEIMHEHMM, X XUMUYECKUMHU CBOMCTBAMH.
BeImonHeHne pacyeToB M0 XUMMHYECKUM (DOpPMYJIaM U ypaBHEHUSM
peakiyil, MPOTEKAIIINX C YYaCTUEM HEMETAJUIOB M UX COETMHEHUI

Bonopon

[Tonoxxenue Bomopoaa B [lepuoauyeckoit cucreme
xumuueckux 3yemenToB 1. . Meneneena.
Crtpoenue aToma 1 MOJIEKyJIbl. DU3NUYECKHE U
XUMHUYECKHUE CBOMCTBA BOJIOPO/IA, €T0 MOJYYSHHUE U
MIPUMCHEHHUE.

Jlaboparopusbie onbIThl. 20. [Tonmyuenue u
pacro3HaBaHue BOJAOPO/Ia

XapakTepucTuka BOAOPO/Ia: CTpOeHHE, (PU3UUECKUE U XUMUYECKUE
CBOMCTBA, MOJIyuyeHHe U nmpuMeHeHue. CocTtaBieHe Ha3BaHUH
coelMHEeHUH BoJIopoa 1o popmyse U ux Gopmys MO Ha3BAHUIO.
OOBsicHEeHNE 3aBUCUMOCTH CBOUCTB (WUJIU MPECKA3bIBAHUE CBOWCTB)
BOZIOPOJA OT N0JIokKeHUs B [lepnonnueckol cucreMe XuMUYECKUX
sanemenToB /. 1. MenaeneeBa. CocTaBieHrE MOJEKYIISPHBIX
YPaBHECHUI PEaAKIMM, XapaKTePpU3yIOIUX XMMHUYECKHIE CBOMCTBA
BOJIOPO/IA, 3JIEKTPOHHBIX YPABHEHHM MPOLECCOB OKUCICHUS -
BOCCTAHOBJICHUST; MOJICKYJIIPHBIX, MMOJTHBIX U COKPAILIEHHBIX HOHHBIX
YPaBHEHU PeaKLUi C y4aCTHEM DJICKTPOIUTOB. Y CTAHOBJICHUE
MPUYUHHO-CIICACTBEHHBIX CBSI3€HM MEXKy CTPOCHHEM aToMa,
XUMHUYECKOH CBA3BIO, TUIIOM KPUCTAUIMUECKOU PEIIETKH BOJOPOAA,
ero (PM3MYECKUMH U XUMUYECKUMH CBOWCTBAMH.

Habmroienue u onucanre XMMHUYECKOT0 DKCIIEPUMEHTA 110
pacro3HaBaHUIO BOAOPOAA.

BrimonHeHne pacueToB M0 XMMHYECKUM (hOpMYyTIaM U ypaBHEHUSIM
peaKkuuii, MPOTEKAIOIINX C YYaCTUEM BOJIOPOJAA U €r0 COETMHEHU I

Bonma

Crpoenue monekyinbl. BogoponHas xumuueckas
cBA3b. PU3NUECKHE CBOMCTBA BO/Ibl. AHOMAIIUH
CBOMCTB BOJBL. I 'napoduabHbie U THAPOGOOHBIE
BelllecTBA. XUMHUYECKHE CBOICTBA BoAbL. Kpyro-
BODPOT BOJIbI B pupoze. Bogoouncrka. Aspanus
BOJIbI. bITOBBIE QUIBTPHI. MUHEpaIbHBIE BOJIBI.
JuctunnupoBaHHast

BOJIa, €€ MojJy4yeHue U npumenenue. JlaboparopHsie
onbIThl. 21. MccrnenoBanre moBepXHOCTHOTO
HaTsDKEHUs BOJbI. 22. PacTBOpeHHe nepMaHraHara
KaJIisl WJIM METHOTO Kylopoca B BOJE.

23. N'maparanust 00€3BOKEHHOTO CyJib(aTa Meau
(11). 24. NzrotroBneHue rUICOBOrO OTIEYaTKa. 25.
O3HaKOMIJICHHE C KOJIJIEKIIHEH OBITOBBIX (DUIIBTPOB.
26. O3HaKOMJIEHUE C COCTABOM MUHEPAIbHOM BOJIbI

XapakTepucTuka BOJbl: COCTaB, GU3NIECKUE U XUMHYECKHE CBONCTBA,
HaxO0’JIEHUE B MpUpoJie U npuMeHeHue. COoCcTaBIECHUE MOJIEKYIISIPHBIX
YpaBHEHUH pEaKIUi, XapaKTEPU3YIOIUX XUMHYECKHUE CBOMCTBA BOJIBI,
AJIEKTPOHHBIX YPaBHEHUN MPOLIECCOB OKUCIICHUS- BOCCTAHOBJICHUS.
VYcTaHoBIeHNE TPUYUHHO-CIIEICTBEHHBIX CBA3E MEXKIY XUMHUECKON
CBSI3bI0, TUTIOM KPUCTAJTIMYECKOW pelIeT-

KU BOJIBI, €€ (PU3UUECKIMH U XUMHUECKUMHU CBOMCTBAMHU.
BrlimontHeHNE pacyeToB M0 XUMUYECKUM (OpMYyJiaM U YpaBHEHUSIM
peaKuuii, MPOTEKAOIINX C YYaCTUEM BOJIbI




T"anorensl

OO01mas xapaKTepuCcTHKA TAJIOTCHOB: CTPOSHUE
aTOMOB; IPOCTHIE BEIIECTBA U OCHOBHBIE
COEMHEHHMS TAIOTEHOB, UX cBoMCcTBa. KpaTtkue
CBEJIEHUS O XJIope, Opome, hTope u HoJIE.
IIpuMeHeHMEe TaloTeHOB U UX COSJMHEHUN B
HapOJIHOM XO35I1CTBE.

Hemonctpanuu. O0pasibl raJoreHoB — MPOCTHIX
BellecTB. B3anMozeicTBre rajloreHoB ¢ HaTpUeEM,
ATIOMUHIEM. BEITECHEHHE XJIOpOM OpoMa WiTH Hoaa
13 pacTBOPOB MX COJIEH

XapakTepHucTHKa TaJIOTeHOB: CTpOeHHUE, (PU3NYEeCKHE U XUMHYECKHE
CBOICTBA, MOJIy4yeHUe U puMeHeHue. CocTtaBieHrne Ha3BaHUH
COCTMHEHUH TajoreHoB 1Mo Gopmyse u UxX GopMyJ IO HA3BAHUIO.
OOBsiCHEHNE 3aBUCUMOCTH CBOMCTB (MJIM MTPEACKA3bIBAHNE CBOMCTR)
rajJOreHoB OT MOJ0KeHUA B [Ilepuoandeckoil cucteMe XMuMHUYECKHUX
anemenTtoB J[. 1. MenaeneeBa. CocTaBiieHHE MOJICKYJISIPHBIX
YPaBHECHUH peakivil, XapaKTepU3yIOIIMX XUMUYECKHUE CBONCTRA
rajior€HoOB, JICKTPOHHBIX YPaBHEHUH MPOIECCOB OKUCIICHUSI -
BOCCTaHOBJIEHUS.

YcraHoBeHUE IPUUUHHO-CIICICTBEHHBIX CBA3EH MEXKY CTPOCHUEM
aToMa, XUMHUYECKOM CBSI3bIO, TUIIOM KPUCTAJUIMYECKOW PEIIETKU
raJIOTEHOB, €r0 PU3HYCCKUMHU U XUMHUYECKUMHU CBOHCTBAMH.
BrImonHeHNE pacyeToB 0 XUMHYECKHM (hOopMyiiaM U ypaBHCHUSIM
peakiMii, MPOTEKAIIINX C YYACTUEM T'AJIOT€HOB

COGI[I/IHGHI/IH raaorcHoB

OcCHOBHBIE COEJUHEHMSI TAJIOT€HOB:
raJIor€HOBOJIOPO/Ibl, COJIM FaJIOr€HOBOAOPOIHBIX
KHCJIOT.

HemoncTtpauuu. O6pa3iibl NPUPOJHBIX COEAMHEHNUN
XJI0pa.

JlabopaTopHsbie onbIThl. 27. KauecTBeHHas peakiust
Ha TaJIOT€HU1-NOHBI

XapakTepucTuKa COeIMHEHUH TaJOTeHOB: COCTaB, (PU3NYECKHe U
XMMHYECKHE CBOMCTBA, MOJYYCHUE U TPUMEHEHUE.

CocraBiieHre Ha3BaHUW COETUHEHHI raloreHoB Mo (popmyre U ux
(dbopMys O Ha3BaHUIO.

CocraBneHue MOJIEKYJISIPHBIX YPABHEHUHN peakluid, Xa-
PAKTEPU3YIOIINX XUMUYECKUE CBOMCTBA COEIMHEHUI raJIOT€HOB,
AJIEKTPOHHBIX YPaBHEHUU MPOLIECCOB OKUCIIEHUA-BOCCTAHOBJIEHNUS;
YpPaBHEHUH 3JEKTPOTUTUYECKON TUCCOIMALINN; MOJICKYJISIPHBIX,
MOJIHBIX M COKPAILLEHHBIX HOHHBIX YPABHEHUHN PEAKLUN C yUaCTUEM
JJIEKTPOJIUTOB.

YcranoBineHHE MPUYUMHHO-CIIEICTBEHHBIX CBSI3€M MEXAY XUMHUYECKOU
CBS3bI0, TUIIOM KPUCTAJUIMYECKOW PELIETKHA COEINHEHUM TaJIOTEHOB,
X GU3HYECKUMHU U XUMHUYECKUMHU CBOWCTBAMH.

Habmroienue u onucanre XMMHUYECKOT0 DKCIIEPUMEHTA TI0
pacro3HaBaHUIO XJIOPHUI-, OPOMHU/I-, HOJIUI-NOHOB. BrITToTHEHNE
pacueToB MO XUMHUYECKUM (HOpMyTiaM U YPaBHEHUSM PEaKIIHid,
MPOTEKAIOIIUX C YIACTUEM COCTMHEHUM TaJOr€HOB




Kucnopon

CrtpoeHue aToMa U aJIOTPOIUs KUCTIOPOIa;
CBOWCTBA M IPUMEHEHHE €T0 aJNTIOTPOITHBIX
moaudukanmii. JlaboparopHbie ONbITHL. 28.
[Tonmy4yenue u pacro3HaBaHHE KHCIOPOAA

XapakTepHucTrUKa KICIOPOa: CTPOSHUE, aJUIOTPOIHs, PU3NIECKUE U
XUMHUYECKHE CBOICTBA, MOJyYeHUE U PUMEHEHHE aJUIOTPOIHBIX
Monupukanmii. CocTaBieHHE HA3BaHUA COSTMHEHUHN KUCIOPO/a 110
dbopmyse u ux GopmMys1 o Ha3BAHUIO.

OOBbsicHEeHNE 3aBUCUMOCTH CBOMCTB (WUJIU TMPECKA3bIBAHUE CBOWCTB)
KHCIIOpO/ia OT MoJioxkeHus B [lepuoanueckoit cucteMe XMMHUUECKUX
anemenToB J[. 1. MenaeneeBa. CocTaBieHrEe MOJIEKYJIISIPHBIX
YpaBHEHUU peakiyil, XapaKTepU3yIOIIUX XUMUYECKUE CBOMCTBA
KHCJIOPO/JIa, JIEKTPOHHBIX YpaBHEHUHN MPOLIECCOB OKUCIICHUS -
BOCCTAHOBJICHHUSI.

YcraHoBieHre MPUYUHHO-CIIEACTBEHHBIX CBSI3€H MEXKIY CTPOCHHEM
aToMa, XUMUYECKOU CBSI3bI0, TUTIOM KPUCTAIIIMYECKON PEIIETKH
KHUCJIOPO/JIa, €r0 (PU3UIECKUMU U XUMUYECKUMH CBOWCTBAMH.
BrimonHeHne pacueToB Mo XMMHYECKUM (hOpMYyTIaM U ypaBHEHUSIM
peaxkiuii, NPOTEKAIIIMX C Y4aCTUEM KHCI0poJa

Cepa, ee pusznueckue u
XUMHYECKHUE CBOMCTBA

CtpoeHue aTomMa U aJuUIOTPOIUSI CEPbl; CBOMCTBA U
MIPUMEHEHUE POMOMYECKON CEpPHI.
JlemoHcTpanuu. B3anmopaencTBre cepol ¢
METaJJIaMH, BOJOPOAOM U KHCIOPOAOM.
JIaGopartopHsble onbITHL. 29. ['opeHue cepbl Ha
BO3/yX€ U B KUCIIOPOJIE

XapaKTepucTHUKa Cephl: CTPOCHHE, aJUIOTPOIHS, PU3NIECKHUE U
XHUMHUYECKHUE CBOMCTBA, MOJYYCHHUE U TPUMEHEHHUE.

CocraBrieHne Ha3BaHUN COeUHEHH cepbl o popmyre u ux Gopmyn
M0 Ha3BaHMIO.

OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (MJIM MTPEICKA3bIBAHUE CBOMCTR)
cephl OT noJjiokeHus B [leproauyeckoil cucTteMe XUMUYECKHX
snemeHToB /I. 1. Menpaeneena.

CocraBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUH peakiui,
XapaKTEPU3YIOLIUX XUMUUECKHUE CBOMCTBA CEPBI, DIEKTPOHHBIX
ypaBHEHUH MPOIIECCOB OKUCIICHUSI- | BOCCTAHOBIICHUS.
YcTaHOBIEHUE TPUUUHHO-CIIEJCTBEHHBIX CBSI3€H MEXKAY CTPOECHUEM
aToMa, XUMHUYECKOM CBSI3bI0, TUTIOM KPUCTAJUTMYECKON PEIIETKU CEPBI,
e¢ PU3UYECKUMHU U XMMUYCCKUMH CBOMCTBaMH.

BrlimotHeHNE pacyeToB 0 XUMUYECKUM (OpMYyJIaM M YpaBHEHUSIM
peaKuuii, MPOTEKAOIINX C YIaCTUEM CEPBI

CoennHeHus cepbl

Oxcuppl cepol (IV) u (VI); ux nonyuenue,
CBOMCTBa M IPUMEHEHHE

XapakTepHucTuKa COeIMHEHUN Cephl: COCTaB, (PU3NUECKUE U
XMMHUYECKHUE CBOICTBA, ITOJIyU€HNE U IPUMEHEHUE.

CocraBneHre Ha3BaHUN COCTMHEHUH cepbl TI0 popmyiie U ux Gopmyt
10 Ha3BaHUIO.

CocrapieHre MOJIEKYJIAPHBIX YPABHEHHI peakiiuii,
XapaKkTepU3YIOLUX XMMHUECKHE CBOMCTBA COCIMHEHUN CEPBI,
ANIEKTPOHHBIX YPAaBHEHUU MPOIIECCOB OKUCIIEHUSA-BOCCTAHOBIICHHS;
YpaBHEHUH AIEKTPOJUTUUECKON AUCCOUUALINN; MOJIEKYIISIPHBIX,




IIOJIHBIX U COKPAILLEHHBIX HOHHBIX YPABHEHUHN PEAKLUN C y4aCTUEM
JJIEKTPOJIUTOB.

YcraHoBIEHUE TPUYMHHO-CIIEACTBEHHBIX CBI3EH MEXAY XUMUYECKOU
CBA3bI0, TUIIOM KPUCTAJUIMYECKOM PEIIETKH COEAUHEHNN CEPBI, UX
(U3NYECKUMHU ¥ XUMUYECKHMHU CBOWCTBAMH

CepHas KHCIIOTa Kak
AJIEKTPOJIAT U €€ COJIU

CepHas KUCIIOTa KaK JIEKTPOIIUT U €€ COJH, X
MIPUMEHEHHE B HAPOIHOM XO3SICTBE.
Jemonctpanuu. OOpa3ibl IPUPOIHBIX COCTUHCHUM
cepbl. OOpa3Ibl BAXKHEHIINX JIJIs1 HAPOJTHOTO
X03sICTBa CyNIb(aToB.

JlaGopatopusie onbIThl. 30. CBoiicTBa
pa30aBICHHON CEPHOM KUCIIOTHI

XapaKkTepuCTUKA CEPHOIM KUCIIOTHI: COCTaB, (U3UUECKUE U
XUMHUYECKHE CBOMCTBA KaK AJIEKTPOJIUTA.

CocraBneHre MOJICKYJIIPHBIX YPaBHEHUHN peakluid, Xa-
PaKTEpU3YIOIIHUX XUMUYECKHUE CBOMCTBA CEPHOUN KUCIIOTBHI,
AJIEKTPOHHBIX YPAaBHEHUU MPOIIECCOB OKUCIICHUS-BOCCTAHOBIJICHHS;
MOJIEKYJISIPHBIX, TIOJIHBIX U CO-

KpallE€HHbIX HOHHBIX YPABHEHUHN PEAKLUN C y4aCTUEM 3JIEKTPOJIUTOB.
VYcraHoBIIeHHE TPUYUHHO-CIIECTBEHHBIX CBSA3EH MEXK/y XUMUYECKOM
CBSI3b10, TUIIOM KPUCTAJUIMYECKOM PEIETKH CEPHOM KUCIIOTHI, €€
(bU3NYECKUMU U XUMUYECKUMU CBOWCTBAMHU.

Habmroienue u onucanre XMMHUYECKOT0 AKCIIEPUMEHTA 110
pacro3HaBaHMIO CyIb(paT-HOHOB

CepHas KUCIIOTa KaK
okucnurensb. [lonydenue u
IIPUMEHEHNE CEPHOU
KHUCJIOTBI

CepHaﬂ KHCJIOTAa KaK OKHCIIHUTCIIb. HpOI/ISBOJICTBO
CepHOﬁ KHCJIOTBI U €€ IIPUMCHCHUC

CocTaBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUM peakuuid, xa-
PaKTEpU3YIOIIUX XUMUYECKUE CBOMCTBA CEPHOU KUCIIOTHI KaK
OKHCJIUTEIIA, SJICKTPOHHBIX ypaBHCHI/Iﬁ IMponeCcCOB OKUCIICHUSA-
BOCCTaHOBJICHUS.

XapakTepuCTHKa MOJyYECHHS U IPUMEHEHHS CEPHON KHMCIIOTHI.
Beinonnenue pacyeToB o XMMUYECKUM (HOpMYJIaM U YPaBHEHUSIM
peakumii, MPOTEKAIIINUX C YYACTHEM CEPHOU KUCIIOTHI

A30T 4 ero cBoONcCTBa

CTpOGHI/Ie aToMa 1 MOJICKYJIBI a30Ta, CBOMCTBa
a30Ta Kak IMPOoCTOro BEIICCTBA

XapakTepuCTUKa a30Ta: CTPOEHUE, (HPU3NYECKHE U XUMHUECKUE
CBOICTBA, MOJTy4YeHHE U TpuMeHeHue. CocTtaBieHne Ha3BaHUN
coeZIMHEeHuH a3oTa 1o Gopmyie u ux GopMys Mo Ha3BaHMIO.
OObscHEeHnE 3aBUCHMOCTH CBOMCTB (WJIM MPECKa3bIBAHUE CBOWCTB)
a3oTa OT nosnoxeHus B [lepuonnyeckoil cucteMe XUMHYECKUX
anemeHToB J[. 1. MenaeneeBa. CocTaBieHNE MOJIEKYIISPHBIX
YPaBHEHUH peaKIUil, XapaKTepU3YIOUINX XUMHUUECKHUE CBOICTBA a30Ta,
AIIEKTPOHHBIX YPaBHEHUN MPOLIECCOB OKUCICHUSI-BOCCTAHOBIICHUSI.
YcTaHOBIIEHNE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H MEX]y CTPOCHUEM
aTOMa, XUMHUYECKOM CBS3BI0, TUTIOM KPUCTAJTIMYECKON PEIIETKU a30Ta,
ero pU3MIECKUMH U XUMHUUECKUMH CBOICTBaMHU.

Beinonnenue pacueToB o XMMUYECKUM (HOPMYJIaM U YPaBHEHUSIM
peaxiuii, IpOTEKAaIIMUX C YYaCTUEM a30Ta-

AMMHaK 4 ero cBOMUCTBA.

AMMUaK, CTPOCHHUE, CBOMCTBA, OJIYYEHHUE U

XapaKTepucTUKa aMMHaKa: cocTaB, (PU3HUECKUe U XUMUYECKHE




Coim aMMOHUSA

npuMeHenue. Coau aMMOHUS, UX CBOWCTBA U
npumMenenue. Jlaboparopusie onbIThl. 31. U3yuenue
CBOMCTB aMmMuaka. 32. PacnioznaBanue comnei
aMMOHHUS

CBOMCTBA, MostydeHue u npumeHenue. CocraBieHue Ha3BaHUM coJie
aMMOHU4 110 Gopmysie ¥ UX GOpMYJ IO HA3BAHHUIO.

CocraBneHue MOJIEKYJISIPHBIX YpaBHEHUHN peakuui, Xa-
PaKTEpU3YIOIIUX XMMUYECKHE CBOMCTBA aMMHAKA U COJIEW aMMOHUS,
AJIEKTPOHHBIX YPABHEHHUM MIPOLIECCOB OKUCIICHUS-BOCCTAHOBJICHUS;
YPaBHEHUH 3IEKTPOJUTUUECKON AUCCOLMALNH; MOJIEKYIISPHBIX,
MOJIHBIX W COKPAIIEHHBIX HOHHBIX YPAaBHEHUM PEAKIMU C y4aCTUEM
3EKTPOJIUTOB.

YcraHoBiIeHHE NPUYUHHO-CIIEICTBEHHBIX CBSI3€M MEXAY XUMUYECKOU
CBSI3b10, TUIIOM KPUCTAJUIMYECKON pEIETKH aMMHaKa U COJIer
aMMOHUS, UX (PU3UICCKIMH U XUMHUYCCKHUMH CBOHCTBAMH.
Habmroienue u onucanre XMMHUYECKOT0 AKCIIEPUMEHTA 110
pacro3HaBaHUIO HOHOB aMMOHHS.

BrimonHeHne pacueToB Mo XMMHYECKUM (hOpMYyTIaM U ypaBHEHUSIM
peaKkuuii, NPOTEKAIOIINX C YYACTUEM aMMHUAKa

Okxcupasbl a3oTa. A30THas
KHCJIOTA KaK JIEKTPOJIHT, €€
MIPUMEHEHHE

Oxcuppl azota (11) u (1V)

A30THas KUCII0Ta KaK 3JIEKTPOJIUT, €€ CBOWCTBA U
npuMmenenue. Jlemonctpanuu. O6pasibl
BOXHEUIIWX ISl HAPOJHOTO X0351MCTBA HUTPATOB.
JIaboparopHsbie onbIThL. 33. CBOMCTBA
paz0aBIIEHHON a30THOM KHUCTIOTHI

XapakTepucTuKa OKCUIOB a30Ta: COCTaB, GU3MUECKUE U XUMUYECKUE
CBOMCTBA, MostydeHue u npumeHeHue. CoctaBjieHue Ha3BaHUI
OKCHJIOB a30Ta 1o (popmyiie ¥ ux HopMyi 1o Ha3BaHUIO.
CocTaBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUM peakiuid, xa-
PaKTEpU3YIOIIHUX XUMUYECKUE CBOMCTBA OKCHUIOB a30Ta,3JICKTPOHHBIX
YPaBHEHUH MTPOLIECCOB OKUCIICHMSI- BOCCTAHOBIICHNUS; MOJIEKYJISIPHBIX,
MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUHN PEAKIUMU C y4aCTUEM
AJIEKTPOJIUTOB.

YcTaHOBIEHUE TPUYUHHO-CIIEACTBEHHBIX CBA3EH MEXAY XUMUYECKON
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOM PEIETKH OKCUIOB a30Ta, €ro
(U3UYECKUMU U XUMUYECKUMU CBOWCTBAMHU.

XapakTepucTuKa a30THOW KUCIIOTHI: COCTaB, PU3MUECKUE U
XUMUYECKHE CBOMCTBA KaK JJIEKTPOJIUTA, IPUMEHEHHE.

CocraBneHne MOJIEKYJIIPHBIX YPABHEHUM peaklni, Xa-
PaKTEpU3YIOIIUX XUMUYECKUE CBOMCTBA a30THON KHUCIIOTHI,
AIIEKTPOHHBIX YPAaBHEHUU MPOIIECCOB OKUCIIEHUSA-BOCCTAHOBIICHHS;
MOJIEKYJISIPHBIX, TIOJIHBIX U COKPALLIEHHBIX HOHHBIX YPaBHEHUI
peakumil C y4aCTHEM JIEKTPOIUTOB.

YcranoBineHHE NPUYUHHO-CIIEICTBEHHBIX CBSI3€M MEXAY XUMUYECKOU
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOM PEIETKH a30THOM KHMCIIOTHI, €€
(U3HYECKUMU U XUMUYECKUMU CBOWCTBAMU

A30THAas KHUCIIOTa Kak
OKHUCIIUTEINb, €€ MOTyYCHUE

A30THas KUCI0Ta KaK OKUCIUTENb. HUTpaThl n
HUTPUTHI, IPoOJIeMa UX COACPIKAHUS B

CocraBieHre MOJIEKYJIAPHBIX YPABHEHHI peakiiuii,
XapaKTEPU3YIOIIUX XUMUUYECKHE CBOMCTBA A30THOM KUCIIOTHI KaK




CEIbCKOXO03SMCTBEHHON MTPOAYKIIMU. A30THBIE
ynoopenus. Jlemoncrpauuu. Bzanmoseiicteue
KOHIIEHTPHUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO.
JlaGoparopubie onbIThl. 34. B3anmoneiicTeue
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO

OKHCJIMTENS, JIEKTPOHHBIX YPABHEHUI ITPOLECCOB OKUCIICHHUS -
BOCCTAaHOBJICHUS. XapaKTEPUCTUKA ITOJTYyYEHUSI a30THOM KHCIIOTHI.
BrImonHeHne pacyeToB M0 XUMMHYECKUM (DOpPMYJIaM U ypaBHEHUSIM
peaKkiMii, MPOTEKAIIINUX C YYaCTUEM a30THOM KHUCIOTHI

dochop. CoequueHus
dbocdopa. [Tonstue o doc-
(hOpHBIX yI1oOpeHnsIX

CtpocHue aToMa u autoTporus Gpocdopa, CBOHCTBA
Oenoro u kpacHoro ¢ochopa, X IpUMEHEHHUE.
OcHoBHble coeauHeHHs: okcu pochopa (V) u
oprodochopnas kuciora, pocharer. DochopHbie
ynoOpeHus.

demoncTpanun. O6pasisl MPUPOIHBIX
coequHeHmni Gochopa. O6pasibl BaAXKHEUITUX IS
HapoJIHOI0 X03sicTBa hocharos.

JlaGopaTopHble onbIThI. 35. ['operue ¢pocdopa Ha
BO3/yX€ U B KHCIIOPO/IE.

36. PacrioznaBanue ¢ocharon

Xapaktepuctuka docdopa: CTpocHUE, PU3HUCCKUE U XUMHUCCKUE
CBOWCTBA, MOJTyueHHe U nmpuMeHenne. CocTaBlieHHE Ha3BaHU
coeMHEHUH docdopa 1o dhopmyse U uxX GopMyIl 110 Ha3BaHHIO.
OOBsiCHEHHE 3aBUCIMOCTH CBOWCTB (MJIH MTPEICKA3bIBAHUE CBOHCTB)
dochopa ot nmonoxenus B [leproanyueckoii cucTeMe XUMHUECKUX
sanemenToB /. . MenaeneeBa. CocTaBieHHE MOJIEKYJIISIPHBIX
YpaBHEHHI PEaKInii, XapaKTePU3YIOIINX XUMHUUECKUE CBOMCTBA
docdopa u ero coeTuHEHUH, ICKTPOHHBIX YPAaBHEHUH MPOIIECCOB
OKHCIICHHSI-BOCCTAHOBJICHHS, YPABHEHUH 3JICKTPOJIUTUICCKOM
JIUCCOILMALINHI; MOJICKYJIIPHBIX, TIOJHBIX U COKPAIICHHBIX HOHHBIX
YPaBHEHHI PEaKIUi C YUaCTHEM JICKTPOJIUTOB.

YcTaHoBIIeHHE IPUYUHHO-CIICICTBEHHBIX CBS3CH MEXKTy CTPOCHHUEM
aToMa, XMMUYECKOH CBSI3bI0, TUTIOM KPUCTANTHYECKOM PEIIETKH
dbocdopa u ero coeguHEHUH, €ro GU3NIECKUMU U XUMUYECKUMU
CBOWCTBaMH.

HaGimotenue v onucanie XUMHUIEeCKOT0 DKCIIEPHUMEHTA TI0
pacrio3HaBaHMIO hocdaT-uoOHOB

Yrnepon

CrpoeHue aTomMa U aJuIOTPOIIHS YIIIepoaa,
CBOMCTBa ero Moau(pUKaIUi U UX IPUMEHEHHE.
Jdemouncrpamumn. Ilornomenue yriem
PacTBOPEHHBIX BELIECTB MM T'a30B. Boc-
CTAaHOBJICHUE MEJIH U3 €€ OKCUA YIJIEM.
JlabopaTopHblie onbIThl. 37. ['opeHue yris B
KHCJIOpOJIE

XapakTepHuCcTUKa YIIIepoa: CTPOCHUE, aJlIOTPOIus, (pu3nueckue u
XUMHYECKHE CBOMCTBA, ITOJIy4€HHE U IPUMEHEHUE.

CocraBieHue Ha3BaHUN COeAMHEHUH yrieposa 1o Gpopmyie u ux
(hopMyIT MO Ha3BaHUIO.

OObscHEeHnEe 3aBUCHMOCTH CBOMCTB (WJIM MPECKa3bIBAHUE CBOWCTB)
yriaepoaa oT nonoxenus B [lepuoandeckoil cucTeMe XUMUYECKUX
anemeHToB J[. . MenneneeBa. CocTaBiieHHE MONEKYISIPHBIX
YpaBHEHM peaklnii, XapaKTepU3yIOIINX XUMHUECKUE CBOICTBA
yIepoa, SIEKTPOHHBIX YPaBHEHUH MTPOLIECCOB OKUCIECHUS -
BOCCTAHOBJIEHMsI. Y CTAHOBJIEHUE IPUYMHHO-CIIEICTBEHHBIX CBS3EH
MEX]y CTPOCHHUEM aTOMa, XUMUYECKOH CBA3bIO, TUIIOM KPHC-
TAIJTMYECKON PELIeTKH yIiiepoa, ero GU3n4ecCKuMU U XUMUYECKUMU
CBOMCTBAMH

Oxkcunp! yriepoa

Oxcunpl yraepoaa (11) u (1V), ux cBoiictBa u
IIPUMEHEHHE

XapaKkTepucTUKa OKCUIOB yIiiepoia: CoCcTaB, (pU3HMUECKUe U
XMMHYECKHUE CBOMCTBA, MOJIydeHre U mpuMeHeHne. CocTaBiIeHue
MOJIEKYJISIPHBIX YPaBHEHUHN peaKlMii, XapaKTepU3yIOIINUX XUMUYECKUE




CBOICTBa OKCUJOB YIiepoja, JJIEKTPOHHBIX YPaBHEHUI ITPOLECCOB
OKHCIIEHUSA-BOCCTAHOBJICHUS; MOJIEKYJIIPHBIX, TIOJHBIX U
COKPAILIEHHBIX HOHHBIX YPABHEHUI PEAKLIMI C yYaCTUEM
AJIEKTPOJIUTOB. Y CTAHOBJICHHE IPUYUHHO-CIIEICTBEHHBIX CBS3€H
MEK]1Y XUMHYECKOM CBS3bI0, TUIIOM KPUCTAJUIMYECKON PEILIETKU
OKCHUJIOB yriepoja, uX GU3n4ecKuMH U XMMHUYECKUMHU CBOMCTBAMH

VYroapHas KUCIIOTA U €€
coiu. JKecTKOCTh BOJIBI U
CIOCOOBI €€ YCTpaHSHUS

VYronbHasg kucinoTa. Coau yroabHONU KUCIOTHI:
KaJbIIUT, COJA, TOTAIll, X 3HAYCHHUE U MPUPOJIE U
’KM3HH 4enoBeka. JKeCcTKOCTh BOJBI U CIIOCOORI e
yCTpaHCHHMSI.

demoncTpanun. O6pasisl MPUPOIHBIX
coenrHEeHMH yriiepoaa. OOpa3ibl BaXXHEHIITUX IS
HapOJHOTO X035 CTBA KApOOHATOB.
JlaGoparopubie onbIThI. 38. [loyueHue yrojapHOM
KHUCJIOTHI ¥ u3yueHue ee cBorcts. 39. [lepexon
kapOoHaTOB B ruapokapooHatsl. 40. Pa3znoxxenue
ruipokapOoHaTa HaTpus

OmnpeneneHus MOHATUH «BPEMEHHAsS dKECTKOCTh BOJIBI», «ITOCTOSTHHAS
JKECTKOCTH BOJBI», «OOIIAst )KECTKOCTh BOBI». XapaKTEPUCTHUKA
YTOJBHOM KHUCTIOTHI M €€ COJIEH: COCTaB, (U3HMUECKUE M XUMHICCKHE
CBOMCTBA, MOJIYYECHUE U TPUMEHEHHE.

CocraBieHne Ha3BaHUN COJIEH YrOJIbHON KUCIIOTHI IO (hopMyrie u ux
(dhopMyJ1 IO Ha3BaHHUIO.

CocraBneHne MOJICKYJIIPHBIX YpaBHEHUHN peakiuid, Xa-
PaKTEPU3YIOIHUX XMMUYCCKHUE CBONCTBA YTOJIBHOM KUCIIOTHI U €€
COJIeH, YpaBHEHUN JIEKTPOJUTHIECKON JUCCOIUAINY;
MOJICKYJISIPHBIX, IIOJTHBIX ¥ COKPAIICHHBIX HOHHBIX YPaBHEHUN
peaKInii ¢ ydacTueM 3JIeKTpouToB. Onrcanue Croco00B yCTpaHEHUS
YKECTKOCTH BOJBI U BBIIIOJIHEHNE COOTBETCTBYIOIIETO XUMHUYECKOTO
IKCIIEPUMEHTA.

Habmroienue u onucanre XMMHUYECKOT0 DKCIIEPUMEHTA 110
pacro3HaBaHHUIO KapOOHAT-NOHOB.

BrimonHeHne pacueToB MO0 XMMHUECKUM (DOpMYyTIaM U ypaBHEHUSIM
peaKIui, MPOTEKAIOIINX C YIaCTHEM COCTUHEHHH yriaepoaa

KpemHunii

CrtpoeHue aTomMa KpeMHHUS; KPUCTATUTMUECKUI
KPEMHUM, €ro CBOKCTBA U IIPUMEHEHNE

XapakTepucTuKa KpeMHUS: CTPOEHUS], PU3NUECKUX U XUMUYECKUX
CBOICTB, NTOJIy4eHUs U IpUMeHeHus. CocTaBlIeHNEe Ha3BaHUNI
COCTMHEHUH KPEMHUS 110 (hopMyIie v ux (HopMys IO Ha3BAHHUIO.
OObscHEeHnEe 3aBUCHMOCTH CBOMCTB (WJIM MPECKa3bIBAHUE CBOWCTB)
KpeMHUS OT nojiokeHus B Ileproanueckoil cucreMe XMMHUECKUX
anemenToB /1. 1. Menaeneena.

CocraBneHue MOJIEKYJISIPHBIX YPaBHEHUHN peakuuid, Xa-
PaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA KPEMHHUSI, SJIEKTPOHHBIX
YPaBHEHUH MTPOLIECCOB OKUCIEHUS-BOCCTAHOBIICHUSI.

VY cTaHOBIEHNE TPUYUHHO-CIIEICTBEHHBIX CBA3EH MEXAY CTPOCHHUEM
aToOMa, XUMHUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKOW PEILIETKU
KpEeMHUS, €ro PU3NUECKUMH U XMMHUYECKUMHU CBOMCTBAMH




CoennHeHus: KpeMHUs

Oxcun kpemuus (1V), ero npupoHsie
pa3HOBUAHOCTH. CHUITMKAThI. 3HAYEHUE COCAMHEHUI
KpPEMHHUS B )KUBOU W HEKUBOU MIPUPOJIE.
Jemonctpanuu. OOpa3ibl TPUPOIHBIX COCTUHEHUM
KpPEMHUSL.

JlaGopaTtopHsbie onbIThl. 41. [ToayueHne kpeMHEBOM
KHUCJIOTBI U U3YYEHUE €€ CBOMCTB

XapaKkTepuCTUKa COSAMHEHUH KPEMHHUSA: COCTaB, (pu3nueckue u
XMMUYECKHE CBOWCTBA, IIOJYyYEHHUE U IPUMEHEHUE.

CocraBieHne Ha3BaHUN COSAMHEHUH KpeMHHS 10 (OpMyJie U UX
(bopMyI1 110 Ha3BAHUIO.

CocraBneHnue MOJICKYJIIPHBIX YPAaBHEHUHN PeaKUid,
XapaKTePU3YIOIUX XUMUYECKHE CBOWCTBA COEAIMHEHUH KPEMHHUS,
AJIEKTPOHHBIX YPaBHEHUH IIPOLIECCOB OKUCIEHUSA-BOCCTAHOBIICHUS;
YPaBHEHMH JIEKTPOIUTUUECKOHN TUCCOLMALINY; MOJIEKYJIAPHBIX,
IIOJIHBIX Y COKPAILICHHBIX HOHHBIX YPaBHEHUH PEAKIUIl C yuacTueM
AJIEKTPOJIUTOB.

VYcraHoBIIeHHE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH MEXy XUMUYECKOM
CBSI3b10, TUIIOM KPUCTAJUIMYECKOHN PEeIIeTKU COeAMHEHUN KPEMHMSL, €ro
(bU3NYECKUMU U XUMUYECKUMHU CBOWCTBaMHU.

HaGnronenue u onucanue XMMUYECKOI0 3KCIIEPUMEHTA 110
pacrno3HaBaHUIO CUJIMKAT-UOHOB.

Beinonnenue pacyeToB o XMMUYECKUM (HopMysIaM

Y YpaBHEHUSM peaKLUi, IPOTEKAOLIUX C yYaCTHEM COEIMHEHUN
KpEMHUS

CunmkaTHas MMPOMBIIIIICH-
HOCTbB

[ToHsiTHE O CHITMKATHOW MPOMBIIIJIEHHOCTH.
Crexio, IeMeHT, kepaMuka. J[eMoHcTpamum.
OO0pasipl cTeKIIa, KepaMHUKH, [IEeMEeHTa

XapaKTepI/ICTI/IKa CHJIMKATHOM MPOMBIINIJICHHOCTH

O06001I1eHME 10 TEME
«Hemerausny

Brruucnenus mo xumMmuueckum GopMysiaM U YpaBHEHHSIM PEaAKIUH,
MPOTEKAIOIIUX C YYACTUEM HEMETAJNIOB U UX COECIMHEHUM.
[Ipencrasnenue napopmarmu mo remMe «Hemeramis» B BUae TabIUIL,
CXEM, OIIOPHOT0 KOHCIEKTAa, B TOM YHCIIE C IpUMEHEHUEM cpeacTs 1
KT.

OTtcTauBaHue CBOEU TOUKHU 3pEHHUS, €€ apryMEeHTalus U
MOATBEPKIeHUE (DaKTaMHU.

Cocrasnenue pedepara 1o onpenenceHHon popme

KonTponbnas padorta Ne3
«Hewmerannsn»




TEMA 4. MIPAKTUKYM 2. «CBOMCTBA COEJJMHEHU HEMETAJLJIOB» (3)

Pewmenune skcme-
PUMEHTAIIBHBIX 33Ja4 110
teme «lloarpymnma ra-
JIOTEHOBY

Pemenue OKCIICPUMCHTAJIbHBIX 3a4a4 I10 TCME
«Hoz[rpynna rajJorcHoB»

DKCNepUMEHTAIBHOE HCCIIEI0BAaHNE CBOMCTB HEMETAIIIOB U UX
COCJIMHEHMH, PEIICHUE HKCIIEPUMEHTAIIBHBIX 3a/a4 110 TEME
«IToarpymnra rajaoreHoBy.

PaboTa ¢ mabopaTtopHbIM 000PYIOBAaHUEM M HarpeBaTEIbHBIMU
puOOpaMu B COOTBETCTBUU C IIPaBUIaMHU TEXHUKH O€30MaCHOCTH.
HaGnronenue 3a cBOMCTBaMH TaJOr€HOB, HX COCAUHEHUH U
SIBJICHUSIMH, TIPOUCXOISIIIIMMU C HUMH.

Onucanne XUMUYECKOI0 SKCIIEPUMEHTA C IIOMOIIBIO €CTECTBEHHOIO
(PyCCKOTO M POJTHOTO) SI3bIKA U SI3bIKA XUMHH.
dopMyIHMpOBaHUE BHIBOJIOB 10 Pe3ysIbTaTaM MPOBEIEHHOTO
AKCIIEPUMEHTA.

Opranuzanus yaeOHOTO B3aUMOJICHCTBUS B TPYIITIE

Pemenne skcne-
PUMEHTAIIBHBIX 3aJa4 110
teme «lloarpynmna
KHCIIOpOJa»

Pemenne OKCIICPUMCHTAJIbHBIX 3aJa4 I10 TEME
«Hoz[rpynna KucCjaopoaa»

OKCHepUMEHTAIbHOE HCCIIEI0BAaHUE CBOWCTB HEMETAIIJIOB U UX
COEJIMHEHUH, pellieHHe HIKCIIEPUMEHTAIbHBIX 33/1a4 110 TeEME
«IToarpynmna Kuciopoaa.

Pa6ota ¢ 1aboparopHbIM 000PYJOBaHUEM U HArpeBaTEIbHBIMU
puOopaMy B COOTBETCTBUU C NPaBUIIAMH TEXHUKHU 0€3011aCHOCTH.
HaGnronenue 3a cBoiicTBaMu KUCIIOPOJIA, CEPbI, UX COCTUHEHUN U
SBJICHUSIMU, IPOUCXOASIIIUMU ¢ HUMU. OnucaHie XUMUYECKOTO
HKCIEPUMEHTA C MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOIO)
A3bIKA U A3bIKA XUMHH.

DopMyIMpOBaHUE BBIBOJOB I10 PE3yNbTaTaM IIPOBEJECHHOTO
AKCIIEPUMEHTA.

Opranun3zanusi yaeOHOro B3auMOJICHCTBUS B TpyHIe

[Tonyuenue, cobupanue u
pacro3HaBaHHe I'a30B

[Toy4yenue, cobrpaHue M pacrio3HaBaHHE ra30B

Pabota ¢ mabopaTtopHbIM 000PYIOBAHUEM M HarpeBaTEIbHBIMU
MpUOOpaMHU B COOTBETCTBUH C TIpaBUIaMHU TEXHUKH O€30ITaCHOCTH.
Hao0mronenne 3a cBOMiCTBAMA HEMETAJUIOB M UX COEINHEHUNA 1
SIBJICHUSIMH, TIPOUCXOISIIUMHE ¢ HUMH. ONMCaHUE XMMHUYECKOTO
AKCIIEPUMEHTA C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIA POJTHOTO)
S3BbIKA U s13bIKAa XUMHH. DOpMYyTUpPOBaHUE BBIBOJOB 110 Pe3yabTaTaM
MIPOBECHHOTO DKCIIEPUMEHTA.

Opranu3anust yaeOHOTO B3aUMOJICHCTBHUS B TpyHIe

TEMA 5. OBOBIIIEHUE 3HAHUM 110 XUMHU 3A KYPC OCHOBHOM HIKOJIBL. IMIOJATOTOBKA K TOCYJIAPCTBEHHOM UTOI'OBOM

ATTECTAIIMM (THA) (10)

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema /1.
H. MeHeneeBa B CBETE Te-

[Tepuonnueckuii 3akoH u [lepronnueckas cucrtema
XuMH4eckux 3neMeHToB . 1. MeHaeneena.
DU3NYECKUI CMBICI OPSIAKOBOTO HOMEpPa

[IpencraBnenne nHbopmanmu mo Teme «lleprognyecknii 3aKoH U
[Tepuonnueckas cucrema /. 1. MeHeneeBa B CBETE TEOPUU CTPOECHUS
aToMay B BHJIE TaOJIUI], CXEM, OITOPHOT0 KOHCIIEKTAa, B TOM YHCIIE C




OpHH CTPOCHHA aTOMA

3JIEMEHTA, HOMEPOB IIEPUOAA U TPYIIIIBL.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB U
HX COCMHEHUI B MIEPUOJAX U TPYIIIAX B CBETE
IIPEJCTABICHUNA O CTPOCHUHU aTOMOB HJIEMEHTOB.
3nauenue llepuonnueckoro 3akoHa

npumenenuem cpeacts U KT.
BrinonHeHue TecTOBBIX 3aJaHUM 110 TeMe

Bunnl XuMH4eCKHX CBA3EH U
THUIIBI KPUCTATUTMYECKHUX
peiieTok. Bzaumocss3b
CTPOCHUS U CBOMCTB BEIIECTB

Buibl XUMUUYECKUX CBA3EU M TUITBI KPHC-
TAJJIMYECKUX PEIIeTOK. B3auMOCBs3b CTpOEHUSA U
CBOWCTB BEIIIECTB

[IpeacraBnenue nHGOPMAIIMH 110 TeMe «BUIbI XUMUUECKUX CBS3CH M
TUIBI KPUCTATUTMYECKUX pelIeTOK. B3auMOCBsI3b CTPOCHUS U CBOMCTB
BEILIECTB)» B BUJIE TAOJIMII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCJIE C
npumenenuem cpeacts U KT.

BrinosiHeHnEe TECTOBBIX 3aJIaHUH 110 TEME

Knaccudukamms
XAMHYECKHAX

pPEeaKIui Mo pa3IudHbIM IPHU-
3HakaM. CKOpOCTh XUMHUYE-
CKHUX pEaKIHil

Knaccudukanus XuMU4eCcKUX peakiuii mo
Pa3IMYHBIM MpU3HAKAM (YUCIIO U CO-

CTaB PEarupyrIux U 00pa3yroIIuXCs BEUICCTB;
HaJIMYUe TPaHUIIBI pas3jiena ¢a3; TerioBoi 3hdexT;
W3MCHCHHE CTCTICHEH OKUCIICHHS aTOMOB;
HCIIO0JIb30BaHUE KaTAIM3aTOPa; HAPABICHUE
npotekanus). CKOPOCTh XUMHUECKUX PEAKIIUN U
(akTopBbl, BIUSIOIINE HA HEE

[TpencraBnenue ndopmaruu no reme «Knaccupukanus XuMHIECKUX
peakumii o pa3aIudHbIM IIPU3HAKAM.

CKOpoCTh XMMUYECKUX peaKi1ii» B BUJE TaOJIUL], CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMenenuem cpencts M KT.

BrinonHeHne TeCTOBBIX 3aaHUM 110 TEME

Jlucconuanus 3J1eKTPOIUTOB
B BOJIHBIX pacTBOpax.
VoHHBIE ypaBHEHHUS PeaKLIUU

DNEKTPOIUTHYECKAS AUCCOLUALUS KUCIIOT,
OCHOBaHMH, conell. lonHble ypaBHEHUS. Y CIOBHS
IPOTeKaHMsl peakluii oOMeHa /10 KOHIA

OKHUCIIUTEITBHO-
BOCCTAaHOBUTEIILHBIE
peaxknuu

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCeaKkunu.
OKI/ICJ'II/ITGJ'IB, BOCCTAHOBHUTCIIb

Knaccudukanms u cBoiicTBa
HEOPTraHUYECKHUX BEIECTB

[IpocTblie u cinoXxHbIe BenecTBa. MeTallibl U
HeMeTtautbl. CocTaB, KilacCUPUKAIMS U O0IITHE
XUMHUYECKHUE CBOMCTBA OKCHUJIOB U THAPOKCUJIOB
(ocHOBaHMi, KMUCIOT, aM(POTEPHBIX THIPOKCHUIIOB),
cosii B cBeTe TO/]

[TpencraBnenue uHpopmanuu mo TeMe «Kmaccudukamms v CBOMCTBa
HEOPTraHWYECKHUX BEIIECTB» B BHUJIC TAOJIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM yucie ¢ npuMenennem cpeacts U KT.
BrmosiHeHNE TECTOBBIX 3alaHUH 110 TEME

TpeHuHr-recTupoBaHue 1o
BapuanTtaMm [ TA npouuisix
JIET ¥ JEMOBEPCUU

Tpenunr-rectupoBanue no Bapuanram ['MA
IIPOLLJIBIX JIET U IEMOBEPCUU

BrinosiHeHuE TecTa 3a Kypc OCHOBHOM IIKOJIBI




OIMUCAHUE YYEBHO-METOAUYECKOI'O 1
MATEPHUAJIBHO-TEXHUYECKOI'O OBECIIEYEHMU S
OBPA3OBATEJIbHOM JEATEJIBHOCTHA

Yy4yedoHo — MerToauueckoe odoecrneyeHmue

1. OcHoBHas ob6pazoBarensHas nporpamma OO0 MKOVY «Konaunackas COLI»

2. Aptopckas mporpamma O.C.I'abpuensHa, coorBercTBytomas deaepanibHoMy [ocymapcTBeHHOMY
00pa3oBaTeIbHOMY CTaHIApTy OCHOBHOTO 0OmIero oOpa3oBaHMs M JOMyIIeHHas MHHHUCTEPCTBOM
obpaszoBanust u Hayku Poccuiickoit ®@enepanuu (O.C.I'abpuensn [Iporpamma kypca xumum s 8-9
KJ1accoB obmeo0Opa3oBatenbHbIX yupexaeHuii / O.C.I'abpuensa. — M.: Ipoda, 2012r.).

3. T'abpuensn, O.C. Xumusa. 8 kimacc: yued. st obOmeoOpasoBarenbHbix yupexaenuii /O.C.
["abpuensin.-2-e u3a. crepeotnr.- M.: [Ipoda, 2013.-286 c.

4. I'abpuensn, O.C. Xumus. 9 knacc: yueonuk /O.C. I'abpuensn, B.. Cusornazos, C.A. Cnaakos. -M.:
Hpoda, 2014.-158 c. — (HaBurarop).

5. I'abpuensu, O. C. HactonpHas kuura yuurtens. Xumusa. 9 k n.. meroaudeckoe nocodue / O. C.
I"a6puensu, U. I'. OctpoymoB.- M.: [Ipoda, 2010

6. Tabpuensn, O. C. Xumus. 9 kiacc.: KOHTPOJIbHbIE W MpPOBEepOuYHbIe paboThl Kk yueObHuky O. C.
Iabpuensna «Xumus. 9 / O. C. I'adbpuensn, [1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda,
2009r.

7. I'abpuensn, O. C. Uzydaem xumuto B 9 ki.: aunaktudeckue marepuainsl / O. C. I'abpuensn, U. T'.
OctpoymoB.- M.: bauk uiroc, 2009r.

8. I'adbpuensn, O. C. Pabouas terpans. 9 x . K yuebnuky O. C. I'abpuensna «Xumus. 9»/  O. C.
['a6puensn, A. B. Smykosa. - M.: llpoda, 2012r.

9. l'abpuensn, O. C. Xumus B TecTax, 3agavax, ynpaxaenusx. 8— 9 k. / O. C. I'abpuensu, H. I
BockobGoitnukoBa.-M.: [Ipoda, 2009r.

MarepuajibHO-TeXHHYECKOe o0ecrevyeHue

Jis oOydeHUs] ydJamuxcs OCHOBHOM IWIKOJBI B COOTBETCTBHM C TpebOoBaHusMU DenepaibHOTO
rOCy/IapCTBEHHOT'O0 00pa30BaTENBbHOTO CTaHAapTa He0OXoauMa peaiu3alus AesTeNbHOCTHOTO TMOAX0/a.
JlesITeNbHOCTHBIN TIOXO0JT TPEOYeT TMOCTOSHHOW OIMOphI TIpolrecca OOydeHUs XUMHUU Ha JIEMOHCTpa-
[IMOHHBIN DKCIEPUMEHT, MPAKTUYECKUE 3aHATHS U JaOOpaTOPHBIE OMBITHI, BHIMOTHSIEMbIC yUAIIUMHUCS.
Kabuner xumum OCHAImEH KOMIUIEKTOM JIE€MOHCTPAIIMOHHOTO M Ja0OpaTOPHOTO OOOpYAOBaHUS IO
XUMHH JJIS. OCHOBHOHM HIKOJIbI. B kaOWHeTe XMMHM OCYIIECTBISIOTCS KaK ypOdHas, Tak M BHEypOUHas
dbopmbl  y4eOHO-BOCTIMTATENILHOW JAeSATeNbHOCTH C ywammmucs. OcHareHue B OOJbIIEH YacTH
cooTBeTcTByeT I[lepeuHto oOopymoBaHus kKaOWHETA XMMHUUM W BKIIOYAET PA3IUYHBIE THIIBI CPEICTB
oOydeHusi. bonpIryto 9acTe 000pyIOBaHUS COCTABISIOT YI€OHO-TIPAKTUYECKOE U yueOHO-Ta00paTOpHOE
o0opy/noBaHue, B TOM YKCJIE KOMIUIEKT HATypaIbHBIX 00BEKTOB, MOJICTH, TPUOOPHI U UHCTPYMEHTHI IS
MPOBEJICHUS JICMOHCTPAIMA W TPAKTHYSCKUX 3aHITHHA, JEMOHCTPAIIMOHHBIC TAOJUIIBI, BUICO, MEana
OCHAIIEHHE.

B xomIuieKT TeXHHYecKuX U HMH(OPMALMOHHO-KOMMYHHKATUBHBIX CPEACTB OOyUEHHUs BXOIST:
anmaparypa JJs 3aliceld U BOCIIPOM3BEACHUS ayJHo- U BHICOUH(OPMAIH, KOMIIBIOTEP, MyJIbTUMEIHA
MIPOEKTOP, JOCKA C UHTEPAKTUBHOM IPUCTABKOM, KOJUIEKIUSI MEIMa-PECYPCOB, BbIX0O B IHTEpHET.

Hcnonb30BaHuE 3JEKTPOHHBIX CPEICTB O0YUEHHUS TTO3BOJISIOT:

® AKTHUBU3UPOBATh JEATEIHHOCTH OOYYAIOMIMXCS, IONyYaTh OoOJiee BBICOKHE KadeCTBEHHBIC
pe3yNbTaThl 00YICHHUS,

e 1pu noarotoBke k EI'D obecrneunBaTh caMOCTOSATENILHOCTh B OBJIAJICHUH COJICPKAHUEM Kypca.

e ¢dopmupoBatb HWKT - KOMIIETEHTHOCTh, CIOCOOCTBYIOIIYIO YCIICITHOCTH B y4eOHOM
NeSITeTbHOCTH;

e (dopmupoBats YVY/I;

Hamypanovnvie 06vexmut



HatypanbHble 00bEKThI, UCTIOIb3yeMble B 00YYEHUN XUMUH, BKIIIOYAIOT B c€0s1 KOJUIEKIIUU MUHEPAJIOB
Y TOPHBIX MOPOJI, METAJUIOB U CILIAaBOB, MUHEPAJIbHBIX yI0OpEHUil, MiiacTMacc, KayayKoB, BOJOKOH U T.
.

O3HakoMJIEHHE YdallMXcsl ¢ 00pa3liaMH MCXOIHBIX BELIECTB, MOJIYNPOIYKTOB M T'OTOBBIX H3JENIUMN
II03BOJISIET IOJIyUYUTh HArjIsAHOE MPEICTaBlIEHHE 00 3TUX MaTepuaylax, UX BHEIIHEM BHUJE, a TaKXKe O
HEKOTOPBIX (PU3UIECKUX CBOMCTBAX.

Xumuuecxuepeakmuebl u mamepuaiibl

OOpaiieHe €O MHOTMMH  BELIECTBAMU TpeOyeT CTPOroro COOJMIOJEHHUS MpaBWl TEXHUKHU
0€301acHOCTH, OCOOEHHO TPHU BBHIIOJHEHHWH OIBITOB CAMHUMH YydamuMmucs. Bce HeoOXoauMmbie Mepsl
IIPEAOCTOPOKHOCTH YKA3aHbI B COOTBETCTBYIOIIMX JOKYMEHTaX U HHCTPYKLUSAX.

Xumuueckasn nabopamopnas nocyoa, annapamol u RPUGOPsL

XuMuueckas nocyana mnoApasaciiiCTCA Ha ABE TI'PYIIbI: U BBIIOJHCHHSA OIBITOB Y4YalllUMUCI U
JACMOHCTPAINMOHHBIX OIIBITOB.

HpI/I60pBI, arraparbl 1 YCTAHOBKH, HCIIOJIB3YCMLBIC Ha YpPOKAX XUMHUH, NOAPA3ACIAOT Ha OCHOBC
MMPOTCKAIINX B HUX (I)I/ISI/I‘IGCKI/IX U XUMHNYCCKHX.

Mooenu

OObexTaMu MOZACIIMPOBAHUA B XHUMHU ABJIIAKOTCA aTOMbI, MOJICKYJIbI, KpPUCTAJLJIbI, 3aBOJCKHC
arraparskl, a TAKXKE IPOUCXOAAIIUC ITPOLCCCHI.

B npenojaBaHuy XUMHH HCIIOJIB3YIOTCS MOJIENIM KPUCTAIUTMYECKUX PEIIETOK aiMasa, rpaduTa, cepsl,
dbocdopa, oxkcuma yriaepona(lV), moBapeHHO# conu, Jbaa, WOAa, >Kele3a, MEIu, MarHus, HaOopbI
MOJIeJIeH aTOMOB JIJISl COCTABIICHHSI IAPOCTEPIKHEBBIX MOJIEIIEH MOJIEKYI.

Yueonwvie nocoous na neuammnoit ocnose

B mporiecce oOydeHUs XUMHUU UCTIONIB3YIOTCS CIAEAYIOIMINE TaOIUIIBI MMOCTOSTHHOTO SKCTIOHUPOBAHUSA:
«[lepuonnueckas cucrema xumudeckux snemeHToB (.M. MenneneeBa», «Tabmuiia pacTBOPUMOCTH
KHCJIOT, OCHOBaHUN W coOJIei», «DNEKTPOXUMHUYECKUN Pl HANpsHKEHUH MeTaioBy», «KpyroBopot
BELIECTB B PUPOJEN» U JIP.

I[J'IH OopraHu3aln CaMOCTOSTEIbHON pa6OTI>I 06yqa}om1/1xca Ha ypOKaX HCIIOJIb3YIOT paBHOO6p33HHC
JAUOAKTUYCCKUC MaTepuajbl: TETpaau Ha IICYaTHOM OCHOBE WIIH OTACJIIBbHBIC pa6oqple JIUCTBI —
HHCTPYKINH, KAPTOUKU C 3aJaHHUAMHU pa3H0171 CTCIICHU TPYAHOCTHU JII M3YUYCHUS HOBOI'O MarTcpualia,
CaMOIIPOBCPKU U KOHTPOJIA 3HaHUH yqaluuxcs.

Jns obecrieyenust 0e30macHOro Tpy/Ja B KabMHETe XUMHUU UMEETCSI:

POTHBONOXAPHBI MHBEHTAph

anTeyKy ¢ HabOpOM MEIMKAMEHTOB U MEPEBI30YHBIX CPE/CTB;
MHCTPYKIHUIO MO IPpaBUjIaM 0€30MaCHOCTH TPYy/ia sl 00yJaroINXCs
KYpHaJ perucTpalii HHCTPYKTaxa o MpaBuiaM 0e30MacHOCTH TpyJa.

Menuapecypchni:

Enuneie oOpa3zoBarenbHble pecypchl ¢ caiita WwWw. school-coolection.edu.ru
(emMHOM KOJUICKIIUK 00pa30BaTEIIbHBIX PECYPCOB)

CD «Heopranudeckasi XUMUs», U31aTEIBCTBO «Y YUTEIb)»

CD «Oprannueckast XUMHs», U3AATEIBCTBO «YYUTEIIb)

CD «Oo01mas xuMusi», U34aTEIbLCTBO «Y YUTEIIbY

CD «Xumust 311eMEHTOBY, U31aTCIIBCTBO «Y UYUTEIIh)»

Xumus. [Ipoceemenue «Heoprannueckas xumush»,. 8 kiace. (Ha 2-X AUCKaXx)

NookrwdpE



8. Xwumus (8-11 kmacc). Bupryansnas naboparopust (yueOHOE 3JEeKTPOHHOE U3/IaHHE)

9. CD «Xwumus 8-11 xmaccy, bubmmoTreka 371€KTPOHHBIX HATJISATHBIX TOCOOUIA.

10. CD Camoyuurens «Xumus s Bcex» (8-11 kiacc)

11. CD «Xumus B mkosie. MUHEpaIbHBIC BEIIECTBAY, YJICKTPOHHBIC TECTHI.

12. CD «Xumus 8 xiaccy, 3MeKTpoHHOE yaeOHoe u3nanue Jpoda, MynTbTUMEANITHOE TIPUTIOKEHUE K
YMK «Xumus 8 kinace»

13. CD «Tpenaxep Mo XMMHH, TECTHI IJIsl TOJTOTOBKU K dK3aMEHaM, 2 TIIT.

MoanucaH: Oransii Cepren Pogukosuy
DN: MHH=471608314350, CHUC=13379031051,
ra H ﬂ H E=school-luban@yandex.ru, C=RU, S=JleHuHrpaackas
o6nactb, L=r. Mob6anb, O="MYHULIMNATIbHOE
KASEHHOE OBLLIEOEPA30BATE/IbHOE YYPEXOEHVE
~ ""JIFOBAHCKASA CPELHAA OBLLUEOBPA30OBATE/bHAA
e re M LIKONA UMEHM A.H.PAOVILEBA™, G=Cepreit
PoaukoBuy, SN=OraHsiH, CN=OraHsH Cepreit Pogukosuy
OcHoBaHwe: s NoATBepXaalo 3TOT AOKYMEHT CBOeiA
YAOCTOBEPSAIOLLEN NOANUCHIO
MecTononoxeHue: MECTo noanucanmns
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