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Pab6ouast mporpamMmMa 1o XMMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs COCTaBjieHAa Ha OCHOBEe TpeboBaHUi K pe3yJibTaTam
OCBOEHUSI OCHOBHOUM 00pa3oBaTeIbHOU MPOrpaMMbl OCHOBHOTO
obmrero oOpa3oBaHUs, MPENCTAaBICHHBIX B demepaabHOM To-
CyZIapCTBEHHOM 00pa30BaTEILHOM CTaHJapTe OCHOBHOT'O OOIIETo
oOpazoBaHMs, ¢ YUETOM pacHpeneséHHbIX M0 KiaccaM IpoBepsie-
MBIX TpeboBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOI 0Opa3oBa-
TEJIBHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHMs U JIEMEHTOB
coJiep>KaHMsI, MPEJICTABIICHHBIX B Y HUBEPCAIHBHOM KOJU(pHUKATOPE
110 XUMHH, a TAaK)KEe Ha OCHOBE (pereparbHON paboueit mporpaMMbl
BOCTIUTAHUSI OOYYaIOIINXCS IIPH MOJIyYEHUH OCHOBHOTO OOIIEro
oOpazoBanwus u ¢ yu€rom KoHnenuuu npernogaBaHusi y4eOHOTO
npeamera « XUMUs» B 00pa30BaTEIILHBIX OpPraHU3alusIX
Poccuiickoit @enepanuu, peaiu3yromUX OCHOBHbIE
oOmreoOpa3zoBarenbHbie mporpaMmel (yTB. Pemiennem Kosuieruu
Munnpocgeuienust Poccuun, nporokosn or 03.12.2019 N IIK-4BH).

NOACHUTENIBHAA 3AMNMNCKA

CorylacHO CBOEMY Ha3Ha4YeHHIO pabodasi mporpamma sBJISIETCS
OPHUCHTUPOM IJIsk COCTABJICHUSA pa60q1/1x ABTOPCKUX IMPO-TpaMM: OHa
na€t TpeAcTaBICHHME O LeJsIX, OoOImel cTpaTrerun oOyue-Hus,
BOCHUTAHUS M PAa3BUTHUS OOYYAIOIUXCs CPEICTBAMU y4eOHOro
npeamera « XUMHUs»; yCTAHABINBACT 00s13aTelIbHOE MPEAMETHOE CO-
JIep)KaHue, MNpeayCcMaTpuBaeT pacHpelelsieHHe ero Io Kilaccam H
CTPYKTYPHUPOBAHHUE €ro M0 pa3jeiiaM U TeMaM Kypca, OMpeIesseT KO-
JIMYECTBEHHbBIC U KAYECTBEHHBIC XapaKTEPUCTUKH COACpIKaHUsI; NaET
MIPUMEpPHOE pacipeesieHne YYeOHbIX 4YacOB 110 TEMAaTHYECKUM pa3ie-
JlaM Kypca U peKOMEHAyeMYIo (IIPUMEPHYI0) MOCIIeI0BATEIbHOCTh UX
U3YYESHUSI C yYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKHU y4eOHOTO Tpoliecca, BO3PACTHBIX OCOOEHHOCTEN 00yJaroInX-
Csi; OIpeelisieT BO3MOYXKHOCTH TIpeaMeTa JUIsl pealin3aluu TpedoBa-
HUM K pe3yjbTaTaM OCBOCHHsS OCHOBHOW 00pa30BaTeIbHOM Mporpam-
MBI HA yPOBHE OCHOBHOI'O 00111eT0 00pa3oBaHus, a TAKKe TpeOOBaHU I
K pe3ylbTaTaM OoOy4deHHs XMMHUHM Ha yPOBHE IEJIeH U3y4YeHUs Ipe-
METa W OCHOBHBIX BHUJIOB y4YeOHO-IIO3HABATCIILHOUW IEITECIbHOCTH/
y4eOHBIX ICUCTBUN YUCHUKA IO OCBOCHHIO YYCOHOTO COACPIKAHUS.

OBLLUAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «XUMWUA>

Bxkian yueOnoro mpeamera «XuMHus»» B JOCTHXKEHHE Iejeil oc-
HOBHOI'O 0011ero o6pa3oBaHusi 00OYyCJIOBJIEH BO MHOI'OM 3HAa4Y€HHEM
XMMHUUYECKOH HAyKM B MO3HAHUM 3aKOHOB IPUPOABI, B Pa3BUTUU
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MIPOU3BOJUTEIILHBIX CUJI OOIIIeCTBA U CO3JaHUH HOBOM 0a3bl MaTepH-
aJTbHOW KYJBTYPHI.

XunMUs KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK paclpocTpa-
HHUJIa CBOE BIIMSTHUE HA BCE O0JIACTH YEJIOBEYECKOT'O CYIIIECTBOBAHUSI,
3aj71a71a HOBOE BHJEHHE MHPa, CTajla HEOTHEMJIEMBIM KOMITIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCJIOBUEM >KH3HU OOIecTBa:
3HaHUE XUMHU CIIy’)KUT OCHOBOM 1151 (GOPMHUPOBAHUSI MUPOBO33pe-
HHS 9E€JIOBEKA, €ro MPEICTABICHUN O MaTEpHAIILHOM €MHCTBE MUPA;
BAXKHYIO POJIb UTparoT (popMHUpYyEMBbIE XUMHUEH MPEACTABICHUS O
B3aMMOIIPEBPALICHUSIX YHEPTUU U OO0 DBOJIIOIMH BEIISCTB B MPUPO-
Jie; COBpEMEHHAasI XMMHs HaIIpaBJe€HA Ha PEIIeHUE IJI00albHBIX MIPO-
OJIeM yCTOMYHMBOTO PAa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, SHEPTETH-
YEeCKOMW, MUIIEBON M dKOJOTHYECcKOi Oe3ormacHocTH, npobiemM 3apa-
BOOXPaHEHMUSI.

B ycnoBusAx Bo3pacTalomiero 3HAYEHUS XHMHU B JKU3HHU OOIIe-
CTBa CYIIECTBEHHO IOBBICHJIACH POJIb XMMHUUYECKOTro OOpa3oBaHUsL.
B nmane conmanu3zanuu oHO SIBASIETCS OOHUM W3 YCIOBHI (hOpMHUPO-
BaHUSI MHTEJUIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHUS HEOOXOIUMBI IS
MpUOOpEeTeHNsT OOMIEKYIIbTYPHOTO YPOBHSI, TTO3BOJISIONIETO YBEPEH-
HO TPYIHUTHCS B COIMYME M OTBETCTBEHHO y4acCTBOBATH B MHOI'000-
pa3HOM >XM3HHU OOIIEeCTBa, i1 OCO3HAHMUS BaXHOCTH Pa3syMHOI'O OT-
HOILIEHHUSI K CBOEMY 3J0POBBIO M 3JJOPOBBIO APYTUX, K OKpYy >KaromeH
MIPUPOITHON cpelie, sl TPAMOTHOT'O MOBEICHUS MIPU MCIIOJIb30BaHUN
PA3JIMYHBIX MaTEPHUAIOB W XMMHUYECKUX BEIIECTB B ITOBCEIHECBHOU
JKA3HU.

XnumMuyeckoe 0Opa3oBaHWE B OCHOBHOM IIKOJIE SIBJISIETCST ©6A30BBIM
110 OTHOIIEHHUIO K CUCTEME OOIIEeT0 XUMHUUecKoro oopasosanusi. [1os-
TOMY Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealn3yeT MPUCYIHe
001IeMy XHMHUYECKOMY OOpa30BaHMIO KIIIOYEBBIE IIEHHOCTH, KOTO-
pbIe OTpa)kalOT TOCYIapCTBEHHBIE, OOMIECTBEHHbIC W MH/INBHUIYaJIb-
HBIC ITOTPEOHOCTU. DTUM ONPEACISICTCS CYIIHOCTh O0IIei cTpaTeruu
0oOydeHHsI, BOCHHUTAHUSI W pPa3BUTHUs OOydYalOUIMXCs CpeJACTBaMU
Y4eOHOTO IpeaMeTa « X UMHUSD.

Hzyuenne mpenmera: 1) crocoOcTByeT pealM3anuy BO3MOXKHO-
cTel JuIsi caMmopa3BUTHSI U (DOPMHUPOBAHUSI KYJIbTYPbl JINUHOCTH, €&
obmie#t 1 PyHKIMOHATBHONW TPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ¢op-
MHUPOBAaHHWE MBIIUICHUSI U TBOPYECKUX CIIOCOOHOCTEH ITOJAPOCTKOB,
HaBBIKOB HMX CaMOCTOATEIbHON y4YeOHOW AesTEIBHOCTH, DKCHEpPH-
MEHTAJIbHBIX M MCCIIEIOBATEIIFCKUX YMEHHUI, HEOOXOJIWMBIX Kak
B ITOBCEJIHEBHOM >XHU3HU, TaK U B MPO(YECCHOHAITBLHON AesITEIbHOCTH;
3) 3HaKOMHUT cO creuudHUKOl HAyYHOrO MBILUICHHUS, 3aKJaJIbBacT
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OCHOBBI LIEJIOCTHOTO B3TJIsi1a HA €IMHCTBO NPUPOJIBI U YEIOBEKA, SIB-
JIIETCST OTBETCTBCHHBIM 3TAalloM B ()OPMHUPOBAHUHM CSCTCCTBCHHO-Ha-
YYHOU TPaMOTHOCTH MOAPOCTKOB; 4) cmOocOoOCTBYEeT (hOPMHUPOBAHUIO
IIEHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO-HAYYHBIM 3HAHHUAM, K
MIPUPOJIC, K YSJIOBEKY, BHOCUT CBOM BKJAaJ B 9KOJIOTHUYSCKOE 00pa3o-
BaHUE LIKOJIbHUKOB.

Ha3BaHHbIc HampaBiICHHUS B OOYYCHUH XHUMHUHU OOCCICUHUBAFOTCS
crrienuPUKON comeprkaHUs IIpeIMeTa, KOTOPBIA sIBISICTCS MeIarorH-
YecK! amallTUPOBAaHHBIM OTpaXeHHeM O0a30BOM HAayKW XHMHH Ha
onpeeIEHHOM dTane e€ pa3BUTHUSI.

Kypc XxumMuu OCHOBHOU IIKOJIBI OPUCHTUPOBAH HAa OCBOCHHUE 00y -
YaOMIUMHUCS OCHOB HEOPTAHWYECKOW XUMHUHM U HEKOTOPHIX MOHSITHIA
U CBEJCHUI 00 OTACIILHBIX OOBCKTAaX OPTaHUYCCKON XUMUH.

CTpyKTypa comeps>kaHus IpeameTra copMHUpoOBaHa HA OCHOBE CH-
CTEMHOTO TTOoAX0/Jia K ero uzydenuto. CojiepkaHue CKIaJbIBaeTCs U3
CHUCTEMBI ITOHSITHU O XUMHUYECKOM DJIIEMEHTE W BEIIIECTBE U CUCTEMBI
OOHSITHH O XUMHYCCKOU peaknuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl MO NPHUHIIUITY MMOCIEA0BATESIBHOTO Pa3BUTHUSI 3HAHUUN
Ha OCHOBE T€OPETUYECKUX MNPEJICTABICHUN Pa3HOTO YPOBHSI: aTOM-
HO-MOJICKYJISIDHOTO YYCHHs KaK OCHOBBI BCETO €CTSCTBO3HAHMUS,
ypoBHs Ilepuonnueckoro 3akona . 1. MenaeneeBa kak OCHOBHOT'O
3aKOHA XWMHH, YUCHHUSI O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H,
OpEACTABIICHUI 00 PJIEKTPOIIUTHICCKOHN IMCCOIMAIINH BEIICSCTB B
pactBopax. Teopernueckue 3HaHUS pacCMaTPUBAIOTC Ha OCHOBE
SMIOUPUYCCKUA MOJYYCHHBIX U OCMBICICHHBIX (haKTOB, pa3BUBAIOTCS
MOCJICI0BATEIILHO OT OJHOT'O YPOBHS K JIPYTOMY, BBITTOJIHSISI hyHK-
OUHU OOBSICHCHUS W IIPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U BO3-
MOXXHOCTEH MPaKTUYECKOTO MPUMEHEHUsS U TOJYUYCHHS U3ydaeMbIX
BEIIIECTB.

Takast opranuzanusi CoAaep KaHusi Kypca cIocOOCTBYET MpeJICTaB-
JICHUIO XMMHWYECKOW COCTAaBJISIONIEN Hay4YHOU KapTUHBI MHUpa B JIO-
ruke e€ CUCTEMHOM npupoasl. TeM cambiM 0O0ecrieuuBaeTCs BO3MOXK-
HOCTh (POPMHPOBAHUS Y OOYYAIOIIUXCS IIEHHOCTHOTO OTHOINCHHS K
Hay4YHOMY 3HAHUIO U METOJIaM MO3HaHUs B Hayke. BaxkHO Takke 3a-
METHUTB, YTO OCBOCHHE COJEPIKaHHUs Kypca MPOUCXOAUT C MPUBJICYE-
HUEM 3HAHWUH W3 paHee U3YUYCHHBIX KypcoB: «OKpYKAIOIIUH MHUPY,
«bnonorus. 5—7 xiaacce» U «Pu3uKa. 7 Kiaace».

LEIN U3YHEHMA YHEBHOIO MPEAMETA «XUMUA>

K nHanpaBieHHIO NEPBOCTENEHHON 3HAYMMOCTH HPU pealnu3aluu
oOpa3oBaTenbHBIX (PYHKIUNA mpenmMera «XUMHUS» TPATUIIMOHHO OT-
HOCST (hOPMHUPOBAHHUE 3HAHUNW OCHOB XMMHUYECKOW HAayKH Kak 0O0Ja-
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CTH COBPEMEHHOTO ECTECTBO3HAHMS, NPAKTUUYECKOHN JEsITEIbHOCTH
YeJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYpHI. 3ana-

Ya mpeaMeTa COCTOUT B (P)OPMUPOBAHUU CUCTEMbI XUMHUUYECKHUX 3Ha-

HUW — BaKHEHWIINX (PAKTOB, MOHSITUM, 3aKOHOB U TEOPETUUYECKHUX

MMOJIOKCHHUN, JTOCTYIHBIX OOOOIIEHHUN MHPOBO33PESHUYECKOTO Xapak-

Tepa, s3bIKa HAYKH, 3HAaHUW O HAy4YHBIX METOJaxX H3y4YCHUs Be-

IIECTB U XUMMHUUYECKHUX PEaKIHii, a Tak)ke B (DOPMHUPOBAHUH U Pa3BU-

TUU YMEHHH M CIIOCOOOB IESITEILHOCTH, CBSI3aHHBIX C IIJIAHUPOBA-

HHEM, HaOJIIOIeHHEM U MPOBEICHUEM XHMHUYECKOTO IKCIIEPUMEHTA,

CcOOII0ZICHUEM TTPaBUJI 0€301IaCHOTO OOpAIEHUs C BEIIECTBAaMH B I10-

BCE€IHEBHOM KU3HHU.

Hapsiny ¢ 3TuM menu m3ydeHHs npeaMmera B NMporpamMMe yTOYHE-
Hbl U1 CKOPPEKTUPOBAHBI C YYETOM HOBBIX HPHUOPUTETOB B CHUCTEME
OCHOBHOTO o0mero ob6paszoBanus. CeromHs B oOpa3oBaHHH 0CO00
3HAYUMOI NpU3HAETCS HAaIPaBJICHHOCTh OOYdYEeHHUs Ha pa3BUTHE U
caMOpa3BUTHUC JIMYHOCTH, (OPMHUpPOBAHUC ¢€ MHTEJJICKTa U OOIIeH
KyJbTypbl. OOy4eHNe YMEHHUIO YYUTHCS U MPOJ0JIKaTh CBOE 00pa3o-
BaHHE CaMOCTOSITCIbHO CTaHOBUTCS OJHOW M3 BaKHEHIIMX (QYHK-
U y4eOHBIX PESIMETOB.

B cBsi3u ¢ 3TUM IpU U3yUYEHUHU NIPEAMETAa B OCHOBHOM IIKOJIE 10-
MUHHUpYIOIee 3HaUeHUE TPUOOPENTN TaKue 11eJIH, KaK:

6 (hopMHpPOBaHUE WHTCIUICKTYaJIbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM
K caM0o00pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSITCIILHOMY MpH-
HSTHIO PELICHUH, CIOCOOHOM aTanTHPOBAaThCS K OBICTPO MEHSIO-
IIIMCS YCIIOBHSIM JKU3HH;

6 HAIIPAaBJICHHOCTh OOYYCHHsI Ha CHCTEMAaTH4YeCKOEe NpHOOILICHHE
yYaluxcsi K CaMOCTOSITEIbHON MO3HABAaTEIbLHOW IEsTECIBHOCTH,
Hay4YHBIM METOJIaM MO3HaHHs, (GOPMHUPYIOIIMM MOTHUBALMIO U
pa3BUTHE CIIOCOOHOCTEH K XMMUU;

6 obecrieyeHre yCJIOBUI, CIIOCOOCTBYIONINX NPUOOPETEHUIO 00yyJa-
FOLIMMHUCS OINBITa Pa3HOOOPA3HOW AEATEIBHOCTH, ITIO3HAHUS U ca-
MOMO3HAHUs, KIFOYEBBIX HAaBBIKOB (KIIFOUYEBBIX KOMIICTCHIIUN),
UMCHIOIINX YHUBCPCAIBHOC 3HAYCHUC IJIA PA3JIMYHBIX BHUJIOB ICA-
TEJIBHOCTH;

6 (popMHUpOBAHNE YMEHHUI OOBSICHATHh U OLICHUBATH SIBJICHUSI OKPY-
J)KaloUIero MUpa Ha OCHOBAaHHMHM 3HAHUM W OIBITA, IMOJIYYCHHBIX
IpUu NU3YyYCHHNU XUMHH;

6 ¢opMupoBaHUE Yy OOy4YarOMIMXCSI TYMAaHUCTHYECKUX OTHOIICHHH,
IIOHUMAHHUS LEHHOCTHU XUMHWUYCCKUX 3HaHUN JJI51 BBIpa6OTKI/I JKO-
JIOTHYECKH 11eJ1eCO00pa3HOro MOBeICHUsI B ObITY M TPYA0BOM jesi-
TEIBHOCTH B LICJISIX COXPAHEHUsI CBOETO 3J0POBbsI U OKPYIKaro-
el MpupoOHON Cpeibl;

XUMUA. 8—9 knacchbl 7



6 pa3BUTHE MOTHUBAIIUM K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPO-
JIF0O U CAaMOBOCIIMTAHHUIO HA OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduiisi U Ha-
MIPaBJICHHOCTH JaJIbHEHIIIEro OOyYeHHUsI.

MECTO YYEBHOI O NPEAMETA «XUMUA~» B YYEBHOM MIAHE

B cucteme obuero obpasoBanusi « XUMUs» NpU3HAHA 00s13aTeNb-
HBIM y4eOHBIM IpPEIMETOM, KOTOPBIH BXOJAUT B COCTAB MPEIMETHOMN
obmactu «EcTecTBEeHHO-HAYyYHBIE TPEAMETHD).

Vd4eOHBIM TUTAaHOM Ha e u3ydeHue oTBeneHo 136 yueOHBIX dYa-
CcOB — 110 2 U B Hemelro B 8 1 9 Kiraccax COOTBETCTBEHHO.

J1st KaXkaoro Kjaacca NMpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs,
KOTOpOE MOYET OBITh HMCIOJIb30BaHO yYaCTHHUKaMH 0Opa3oBaTelb-
HOTO TIpoliecca B LelisiX (popMUpOBaHUSI BApUATUBHOMN COCTABIISIO-
me coaepskKaHus KOHKPETHOW pabodeit mporpammel. [Ipu sTom
oOs13aTenpbHasi (MHBapHaHTHAsS) YacTh COAEpPKaHUs MPEIMETa, ycTa-
HOBJICHHAsI IPUMEPHON paboueil nmporpaMMoii, 1 BpeMsi, OTBOJUMOE
Ha e€ U3y4YeHHe, JOJKHBI OBITh COXPAHEHBI ITOJTHOCTHIO.

B crpykType nmpumepHOil pabodeil mporpamMMbl HapsiLy C IMOSICHU -
TEJIFHOM 3aITMCKOM BBIJEIICHBI CICIYIONINE PA3ICbl:

6 IUIAHUPpYEMbIE pPe3yJbTaThl OCBOCHHUsS YUYEOHOTO mpenmera «Xu-
MUSD» — JUYHOCTHBIC, METaIllpeIMETHBIC, IPEIMETHHIC;

6 colepIKaHUE YUYCOHOro mpeaMeTa « XUMHUsD) [0 TojlaM 00yUYCHUS;

6 MpUMEpHOE TeMaTHYEeCKOe MJIaHUPOBaHHE, B KOTOPOM JIe€TaJIU3H-
POBAaHO COAEPKAHUE KaXKIAON KOHKPETHOMN TEMbl, YKa3aHbl KOJIM-
YecTBO YacOB, OTBOAMMBIX Ha €€ HM3y4YCHHE, U OCHOBHBIC BHJIBI
Yy4eOHON AesITeNIbHOCTH YYeHHKa, (pOpMHUpYyEeMble TPH H3y4YSHUH
TEeMBbl, IPUBEAEH IEepPeUYeHb AEMOHCTpAIHii, BBIMOJHIEMBIX yUH-
TeJeM, U TepeYeHb PEKOMEHIYEMBIX JIaOOPATOPHBIX ONBITOB W
MMPaKTHYECKUX padOT, BHIIIOJIHSIEMBIX yUAITUMUCS.
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COAEPXAHUE YYEBHOIO MPEAMETA «XUMWNA»

8 KJIACC

lepBOHaYasibHble XMMUYECKME MOHATHUA

IIpeanmer xumuu. Ponp XuMHuM B )KM3HU yenoBeka. Tesna u Beuie-
cTtBa. PU3NUYECKHE CBONCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE Be-
miectB. [ToHsITHE O METOAaX MO3HAHUS B XUMUHU. XHUMHS B CUCTEME
HaykK. HucTthie BemecTBa U cMecu. CmocoObI pa3/ieiICHUs] CMECCH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE dJeMeHThl. CUMBOJIBI XUMU-
YecKUX 3JIeMeHTOB. [IpoCcThIe U CIIOKHBIC BemiecTBAa. ATOMHO-MOJIE-
KYJISIPHOE YYEHHUE.

Xumudeckas: popmysa. BaJeHTHOCTh aTOMOB XHUMHUYCSCKHUX 3JIC-
MEHTOB. 3aKOH IIOCTOSHCTBa cocTaBa BeliecTB. OTHOCUTEIbHAS
aTomHasi Macca. OTHOCHTEIbHass MOJICKyJIsIpHas Macca. MaccoBas
JOJIsI XUMHUYECKOTO 3JICMEHTA B COCIUHECHHUH.

dusnyeckne U XUMHYCECKUE SBICHHUA. XUMHUUYCCKasT peaKIus U
e€ mpu3HaKu. 3aKOH COXPaHCHUS MacCChl BEIISCTB. XHUMHUYCCKHUE
ypaBHeHUs. Kitaccudukaiyuss XUMHUYECKUX PEaKIHui (COSTUHCHUS,
pa3I0KeHUs, 3aMCIICHUs, OOMCHA).

XUMHUUYECKUN KCIIEPUMEHT: 3HAKOMCTBO € XUMHUYECKON NOCYAO0M,
C IpaBuUJIaMH pabOTHI B J1abopaTtopuu U npuéMamMu oOpallleHHus C Jia-
OopaTOpPHBIM O0OPYIOBAaHUEM; U3YUCHHUE U OITMCaHNC (PU3HICCKUX
CBOMCTB 00pa3IlOB HEOPTAHWUYESCKUX BEIICCTB; HaOMOneHNE hU3nIe-
ckuXx (TIaBJI€HHE BOCKA, TasiHUE JIbJla, paCTUPAHUE caxapa B CTYIIKE,
KHUIIEHUE U KOHJIEHCAIUS BOJIbI) U XUMHUUYECKUX (TOpeHUEe CBEYH, TIPO-
KaJTWBaHUE MEIIHOW IIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM)
SIBJISHUH, HAOJI0JIEHNEe U ONMMCaHUe MTPU3HAKOB MPOTEKAHUS XUMHUYe-
CKHX peakIuii (pa3joKeHHe caxapa, B3auMOAeHCTBUE CEpPHOM KHC-
JIOTHI C XJIOPHUJIOM Oapusi, pa3iioxkeHue ruapokcuna menu(ll) mpu Ha-
TpeBaHUU, B3aUMOJCHCTBHE jkene3a ¢ pactBopoM conu meau(1l)); us-
YYEHHE CIIOCOOOB paseficHus: cMecei (C IMOMOIIBI0 MAarHHUTa,
(punpTpoBaHUe, BhINApUBaHHUE, JUCTHILISLNS, Xpomartorpadus),
IIPOBEJICHUE OYHUCTKHU ITOBAPSHHOU COJIH; HAOIFOICHUE U OTIUCaHUEe pe-
3yJIbTATOB MPOBEJACHUS OIBITA, WIIJTIOCTPUPYIOIIETO 3aKOH COXpaHe-
HUSI MacChl; CO3/TaHUE MOJAeIeH MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

BaHeLine npeacraBUTeNN HEOPraHM4YeCKMX BELLECTB

Bo3ayx — cmecs razos. CocrtaB Bo3ayxa. Kuciopon — aneMeHT u
mpocToe BemiecTBO. HaxoykaeHne Kuciopoaa B MpUpoae, pusmde-
CKHE W XMMHYEeCKHe CcBOHcTBa (peakumu ropeHus). Oxcuasl. Ilpn-
MeHeHue kuciiopoaa. Crioco0bl moiay4deHus: Kuciopojaa B jgaboparo-
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pPUHU U TPOMBINLIEHHOCTU. KpyroBopor kuciaopona B IpUPOJE.
O30H — aJuIOTpOITHAsE MOAU(UKALINST KUCIIOPOAA.

TermnoBoit dp(PeKT XUMHUCCKON pEakKIuu, TCPMOXHUMHUYCCKHUE
ypaBHEHUSsI, K30 U DHAOTEPMHUUECKUE peaKIuu. TOIIMBO: Yrojib U
MeTaH. 3arpsi3HEHHE BO3yXa, YCUJICHHUE MapHUKOBOTO »(dekTa,
pa3pylieHue 030HOBOT'O CJIOSI.

Bonopon — snemeHT u nnpoctoe BeuecTtBo. Haxoxaenue Bogopo-
Ja B IpUpoie, PU3NIECKUe U XUMUYECKHE CBOMCTBA, IIPUMEHCHHE,
Ccrroco0bI rosryueHusi. KHCIoThI U CONH.

KommaecTBo BemtecTBa. Mok, MomsipHast Macca. 3aKkoH ABOTaApo.
MousipHbiit 00bEM Ta30B. Pacd&Thl O XUMHUYECKUM YPaBHCHUSIM.

dusznueckue cBolicTtBa Boabl. Bona kak pactBopurenb. PacTtBo-
pbl. HachilieHHBIE 1 HEHACBIIIIEHHBIE pacTBOPBL. Pacmeopumocms
sewecme 6 gooe.! MaccoBas TOJIs BEIIECTBA B pacTBOpe. XUMHUUIE-
ckue cBoificTBa Boabsl. OcHOBaHHs. POk pacTBOPOB B MpUpPOJIC U B
J)KU3HU 4desoBeka. KpyroBopoT BOAbI B NpUpoJe. 3arpsisHEHUE MpH-
poaubix Boa. OxXpaHa U OYUCTKA IPUPOJTHBIX BOJI.

Krnaccudukarms HeopraHudecKux coeamaeHud. Oxcuarpl. Kitac-
cu(duKanus OKCHOOB: coJicoOpa3yromiue (OCHOBHEBIC, KHUCIIOTHBIC,
amdoTepHbIe) U HecojieoOpasyromue. HoMeHkIaTypa OKCHIOB
(MexxmyHaponHass ¥ TpUBHanbHas1). OU3NYUECKHE U XUMHUYCCKHE
cBoiicTBa okcuaoB. [ToydeHHuEe OKCHIOB.

OcHoBanus. Kitaccudukanmus ocHOBaHUN: MIETOYH U HEPACTBO -
puMBIe OcHOBaHUs. HOMEHKIaTypa OCHOBaHUH (MEXIyHapomHas U
TpUBHaANIbHAsT). PU3HUCCKIE U XUMHYECKHUE CBOMCTBAa OCHOBAaHUA.
ITonyueHnne ocHOBaHUM.

Kucnorel. Knaccudukanus kwmciaor. HomeHkiaTtypa KHCIOT
(MexxayHapoJHasi U TpuBHalibHas1). DPU3UUECKHE U XUMHUYECKHUE
cBoiicTBa KucioT. Psaj aktuBHoctu metaioB H. H. bekerosa. I1o-
JTyYeHUE KUCIIOT.

Comu. HomeHnkitatypa cojieit (MexxayHapo Hast U TPUBHUAIBHAS).
duznueckre U XxuMu4Yeckue cBorcTBa coJiei. Ilonyuenue cone.

I'eneTnueckast CBsI3b MEXKy KjIacCaMU HEOPTAaHHUYECKUX COEJIH -
HEHUM.

XHUMHUYECKHI 3KCHEPUMEHT: KauyeCTBEHHOE OIpE/eJI€HUEe COJiep-
J)KaHUSI KUCJIOpOoJZla B BO3yXe; MOJTy4YeHHUE, COOMpaHue, pacio3HaBa-
HUE W U3yYeHHE CBOWCTB KHUCIIOPOJa; HaOII0eHNe B3aUMOJIEUCTBHS
BEIIECTB C KUCJIOPOJIOM U YCIIOBHSI BOBHUKHOBEHUS U TIPEKPAIIICHUS
ropeHus (moxkapa); O3HAKOMJICHHE C OOpa3laMH OKCHIOB M OIIHCA-
HUC UX CBOWCTB; MOJIy4CHUE, COOMpaHUE, PACIIO3HABAHUE U H3yYe-

1 KypcuBom oOo3HaueH y4eOHBIH mMaTephayn, KOTOPHIH H3ydaeTcs, HO He
BBIHOCHUTCSI Ha IIPOMEXXYTOUHYIO M HTOIOBYIO aTTECTAIHIO.
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HHE CBOWCTB BOAOpOAa (IOPCHHE); B3AUMOJICHCTBUE BOJOPOIA C OK-
cunom meau(Il) (BO3MOXXHO HCITOIB30BaHUE BUJICOMATEPHUAIIOB); Ha-
OmrozieHne 00pa3moB BEMISCTB KOJIUYESCTBOM | MOJIB; MCCIIETOBAaHUE
OCOOCHHOCTEH paCTBOPCHHS BEIISCTB C PA3IMIHON pPacTBOPUMO-
CTbIO; MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM JloJei
PacTBOPEHHOTIO BENIECTBA; B3aUMOJAECHCTBUE BOJIBI C MeTalJIaMu (Ha-
TpUEeM W KaJblHeM) (BO3MOXXHO HCIIOJIb30BaHUE BHACOMaTEpHa-
JIOB); OTIpEAEJIC€HUE PACTBOPOB KHUCJIOT U ILICIOYEH C MOMOIIBIO HUH-
JIUKATOPOB; UCCJICIOBAHUEC 00pa3II0OB HCOPTAHUYCCKHUX BEIIIECCTB pa3-
JIMYHBIX KJIACCOB; HAOJIOJEHHE H3MCHEHHUS OKPACKH WHIMKATOPOB
B pacTBOpax KHUCJIOT U LIeJ04Yeil; U3yUyeHUE B3aUMOAECHUCTBUS OKCH-
na menu(Il) ¢ pacTBopoM cepHO#l KHUCIOTHI, KUCIOT C METaJJIaMH,
peakuuil HeWTpalu3aluu; NOJyUYeHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOI0 MeETajjla APYrMM W3 pPacTBOpa COJIM; PELIEHUE
9KCIIEpUMEHTAJILHBIX 3a/iad nmo Teme «BakHeimue kiaccel Heopra-
HUYECKHUX COCJIMHECHUMN.

I'Iepmop,mqecmﬁ 3aKOH U I'Iepwo,qwquKaﬂ cucrtema
XUMUYECKMX DNIEMEHTOB A N. MeHpeneesa. CTPOGHMG aTOMOB.
XrMnyeckas cBA3b. OKMCMTENbHO-BOCCTAHOBUTE/IbHbIE peakumm

ITepBhic MOMBITKU KiIacCU(PUKAIIMUA XUMHYCCKHX 3JIEMEHTOB. [lo-
HSITHE O TpyNnax CXOJIHBIX DJIEMEHTOB (IIIEJTOYHbIC U MISTIOYHO3E-
MEJIbHBIE METAJIIBI, TaJIOTCHBI, MHESPTHBIC Ta3bl). DIIEeMEHTHI, KOTO-
pbie 06pa3yroT aM(pOTEepHbIE OKCHUABI U THIAPOKCHBI.

Ilepuoanueckuit 3akoH. llepuognueckas cucremMa XUMHYECKHX
aneMmeHToB . . MenaeneeBa. KoporkonepuoaHasi U JJIUHHOIIEPH -
onHast hopmel [leproaguyuecKoil CUCTEMbI XUMHUYECKHUX DJIEMEHTOB
. Y. Menneneena. Ilepuons! u rpynnsl. @Pu3nyecKkuii CMbICHI HO-
PSIKOBOTO HOMEpPa, HOMEPOB MEPHUO/Ia U TPYHITHI DJICMSHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX siiep. M30TOIbI. DJIEKTPOHBI.
CTtpoeHue dIEKTPOHHBIX 000J0YEeK aTOMOB MEPBBHIX 20 XUMUYECKUX
aneMeHTOB Ilepuoauueckoit cucremsnl 1. 1. MenneneeBa. Xapakre-
pYCTHKA XMMHUYECKOTO DJIEMEHTA I10 ero TMojiokeHuto B [lepuomanye-
ckoit cucteme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHCHHUS paJalyca aTOMOB XHUMHUYECKUX 3JIe-
MEHTOB, METAIUIMYECKUX W HEMETANIMYECKHUX CBOWCTB MO TpyMIiam
u niepuosaM. 3Hauenue [lepuoanyeckoro 3akoHa u [lepumoanyueckoit
CUCTEMbI XUMHUYECKUX PJIEMEHTOB JIJIs Pa3BUTUSI HAYKU U HPAKTHU -
ku. . 1. MenneneeB — yu€HBIN U Ipa>kJaHUH.

Xumudeckasi cBsi3b. KoBasieHTHast (MOJIIpHasi U HETIOJISIpHAs)
CBSI3b. DJEKTPOOTPULIATEIIBHOCT XUMUYECKUX AJieMeHTOB. MonHas
CBSI3b.
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Crenenp okuciaeHus. OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE pPEaK-
nuu. ITponecchl okucneHus U BOcCTaHOBJIEHUsI. OKUCIUTEIN U BOC-
CTAaHOBUTEIIU.

XUMHYECKHUHM 3KCIIEPUMEHT: U3yUE€HHE 0O0pa3IoB BEIIECTB MeTal-
JIOB U HEMETAJJIOB; B3aUMOJelCcTBUE T'MIAPOKCHIA LIMHKA C PacTBO-
paMu KHUCJIOT U IeJo4Yei; MpPOBEIeHNE ONBITOB, MILTIOCTPUPYIOIIUX
MIPUMEPHl OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX peakuui (ropeHwue,
peakuuu pa3yIoKEHUs, COCTUHECHUS).

MexnpeaMeTHble CBA3U

Peanmuzanmss MexXIpeAMETHBIX CBA3€il IIpH HM3YYCHUH XUMHHU
B 8 KJlacce OCYMISCTBIISIETCS Yepe3 NUCHOJIb30BaHUE KaK OOIHUX ecTe-
CTBEHHO-HAYYHBIX IOHSITUH, TaK M MOHSITUU, SIBISIOIINXCS CHUCTEM-
HBIMHU IJI OTACJIbHBIX MPEAMETOB €CTECCTBCHHO-HAYYHOI'O IIUKJIA.

OO0ure ecTeCTBEHHO-HAyYHbIC MOHATHS: HAay4YHBII (pakT, rumnore-
3a, TEOpus, 3aKOH, aHalW3, CHUHTE3, KjacCHu(UKaIMs, IEePUOIUY-
HOCTb, HaOJIOJEHHUE, DKCISPUMEHT, MOJICJIMPOBaHHE, H3MEpECHHE,
MOJIeJIb, SIBJICHUE.

duszuka: MaTepHs, aTOM, DJICKTPOH, IPOTOH, HEUTPOH, UOH, HY -
KJINJ, U30TOIbI, PAJJUOAKTUBHOCTb, MOJICKYJIA, DJIEKTPUUYECKHUU 3a-
psia, BELIeCcTBO, TeJIO, 00BEM, arperaTHoe COCTOSIHUE BElleCcTBa, ras,
(pu3zmyeckye BEJIMYHHBI, SAUHHIIBI U3MEPCHHS, KOCMOC, IUIAaHETHI,
3BE311b1, COJIHIIC.

Buomnorusi: poTtocuHTes, AbIXaHUe, Ouocdepa.

I'eorpadwus: armocdepa, ruapocdepa, MUHEpaJIbl, TOPHbIE MTOPO-
Abl, IMTOJIE3HbBIC UCKOIMA€MBbIC, TOIIJIMBO, BOAHBIC PECYPCHI.

9 KJTIACC

BelecTBO 1 XxMMMYeCKas peakuma

Ilepuoanueckuit 3akoH. llepuognueckass cucremMa XUMHYECKUX
aneMmeHToB 1. 1. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B
U3MEHEHUN CBOWCTB XHUMHYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHO-
OB, KaJIusl, KaJIbIIUS U UX COCAUHEHUN B COOTBETCTBUHU C MOJIOKCHHU-
eM nsieMeHTOB B [leproanueckoil cucteMe U CTPOEHUEM UX aTOMOB.

CTtpoeHue BellecTBa: BUJIbl XUMHUUYECKON CBsI3U. THIIBI KpUCTa-
JIUYECKHUX PENIETOK, 3aBUCUMOCTh CBOWCTB BeIIECTBAa OT THIA KPH-
CTAJUIMYECKON PEIIETKU U BUJAa XUMUYECKOHN CBSI3U.

Knaccudwukanuss 1 HOMEHKIIaTypa HEOPTaHHYCCKHUX BEIIICCTB
(MeXJIyHapoJaHasT W TpUBHAJIbHAs1). XUMHUYECKHE CBOWCTBa Be-
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IIECTB, OTHOCSIIIMXCS K PA3JIMYHBIM KJjlacCaM HEOPraHWUYEeCKHUX CO-
€JUHEHUN, FeHEeTUYEeCKas CBsI3b HEOPraHUUECKUX BEIIECTB.

Kiaccndukamuss XUMUYECKAX pPEaKuii MO Pa3IndYHBIM IIPU3HA-
KaM (IO 9MCIy ¥ COCTaBYy YYacTBYIOIINX B PEaKIIUH BEMISCTB, ITO TE-
ioBomMy 3(pdexTy, 1Mo W3MEHEeHHUIO CTEIeHEH OKWCICHUSI XHUMHYE-
CKHMX DJIEMEHTOB, II0 OOpAaTHUMOCTH, IO YYacTHIO KaTaliM3aTopa).
DK30- U JYHAOTEPMHYECKHE PEaKIUH, TCPMOXHUMHUYECKHE ypaBHE-
HUSL.

[Nousite o ckopocTu XUMH4eckoil peaknuu. I[Tousitne 06 oOpaTu-
MBIX U HEOOpaTUMBIX XUMHYECCKUX peaknusx. [loHATHEe O TOMOTEH-
HBIX W TETEPOTCHHBIX peakuusaAxX. [lonamue 0 XUMUUECKOM PABHO-
secuu. Pakxmopwi, enusAOwWUe HA CKOPOCMb XUMUYECKOU peaKkyuu U
NOJI0dHCEeHUE XUMULECKO20 PABHOBECUL.

OKHCITUTEITFHO-BOCCTAHOBUTEIBHBIC PEaKIINU, IJICKTPOHHEBIN Oa-
JJaHC OKHCJIHUTEJIbHO-BOCCTAHOBUTENbHOHN peakuuu. CocTaBiieHUE
YpaBHEHUIN OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI C HUCIIOJIb-
30BaHHEM METO/a DIICKTPOHHOTO OaaHca.

Teopust AJIESKTPOITUTHIESCKON TUCCONHUAIINN. DISKTPOIIUTHI U HE-
3IeKTPoJauThl. KaTHOHBI, aHHOHBI. MeXaHU3M OHUCCOIHMAIlUU Be-
IIECTB C PAa3IMYHBIMHU BHIaMHU XUMHYECKOH CcBs3U. CTEIIEHBb ITHCCO-
nuai. CHIIbHBIC U cITa0bIe YJIEKTPOJIUTHI.

Peakniuu nonHoro ooMeHa. Y cioBUs MPOTEKaHUs peakIiuii HOH-
HOTO OOMEHa, TTOJIHBIC U COKpaIlIéHHbIC HOHHBIC YPaBHCHUS peak-
nuii. CBoOMCTBA KMCJIOT, OCHOBAHUM U COJIEW B CBETE NMpeACcTaBJIEHUN
00 3JIEKTPOJIMTUYECKOM Tucconuanun. KauecTBeHHbIE peaKIuu Ha
WOHBI. [lonamue o cuopoausze couell.

XUMUYECKAH SKCHSPUMEHT: O3HAKOMJICHHE C MOJIEISIMH KpH-
CTAJUTMYECKUX PEHIETOK HEOPTaHHMYECKHUX BEIIECTB — METAaJUIOB U
HeMeTaioB (rpadgura ¥ ainmasa), CIIOKHBIX BEIIECTB (XJopuaa Ha-
TPHUS); UCCIICIOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHYECKOUN peaKIuu
OT BO3ICUCTBUS PA3IUYIHBIX (AaKTOPOB; UCCISIOBAHUE IJICKTPOIIPO-
BOJTHOCTH PacTBOPOB BEIIIECTB, MPOIecca AUCCOMAIINN KUCIIOT, IIe-
Joueit u cosei (BO3MOXKHO HCITOJIb30BaHNUE BHIEOMATEPHAIOB); MPO-
BEJICHUE OIIBITOB, WILTIOCTPUPYIOMIUX IPU3HAKH NPOTCKAHUS peak-
muii moHHOTO oOMeHa (oOpa3oBaHHWE OcajKa, BBIJCIICHUE Tasa,
oOpa3oBaHUE BOJIbI); ONBITOB, HJUTIOCTPHUPYIOMINX IPUMEPHI OKHUCITH-
TEJIbHO-BOCCTAHOBHUTEIILHBIX peakuuil (ropeHue, peaxkiuH pasiio-
J)KCHHUSI, COCAWHCHUsI); PACIO3HABAHME HECOPTraHHYECKHUX BEIISCTB C
IMIOMOIIBIO KAaYECTBEHHBIX PEaKIHWi Ha HOHBI, PEHICHHE >KCIepH-
MEHTAJIbHBIX 3a/Ja4.
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HemeTannbl 1 UX coeanHeHMA

OO1mast xapakKTepucTruka rajioreHoB. OcoO€HHOCTH CTPOCHUS aTo-
MOB, XapakTepHbIe cTereHu okucieHus. Ctpoenne u (usnueckue
CBOMCTBa MPOCTHIX BEIIECTB — TaJIOTeHOB. XMMHUYECKUE CBOMCTBa
Ha MpuMepe Xjopa (B3auMOJIEHCTBUE C METaljaMH, HEMETA/UIaMH,
menoyamu). XiopoBojgoposa. ConsiHasi KHCIIOTa, XUMHUYECKUE CBOM-
CTBa, MOJy4YyeHHe, npuMeHeHue. JlelicTBrue XJjiopa M XJIOPOBOIOPOJA
Ha OpraHM3M dYeJIOBEKa. BakHelmme XIOpUABI M UX HAXOXICHHE
B IpUpOJE.

OO0mmas xapakrepucTuka s1eMeHTOB VIA-rpynmsl. OcoOeHHOCTH
CTPOCHHUS aTOMOB, XapaKTEPHBIE CTEIICHU OKUCIICHHSI.

Ctpoenne n pU3NISCKHUE CBOMCTBA IPOCTHIX BEIMIECTB — KHUCIO-
pona u cepbl. AJUTIOTPOITHBIE MOJAM(UKAIINN KUCIOPOJA U Cephbl. XH-
MHUYEecKHe cBolicTBa cepbl. CepoBOAOPO, CTpOSHUE, PU3HNUECKUE U
XUMHYEeCKHe cBOHWCTBAa. OKCHABI Cephbl KaK MPEACTABUTEIN KHCIOT-
HBIX OKcHUZI0B. CepHast KUCJI0Ta, (PU3NYESCKUE U XUMHUYECKHE CBOM-
cTBa (00MmIMEe Kak MPEACTAaBUTEIIsI Kilacca KHUCJIOT W cneruduye-
cKkHe). XMMHYECKHE PEaKIINH, JIEKAIIUE B OCHOBE MPOMBIIIICHHOTO
criocoba ToydeHusl cepHOU KucaoThl. [Ipmmenenune. Conu cepHOit
KHCJIOTHI, Ka4YeCTBCHHAs peakiius Ha cyiabdar-uoH. HaxoxxaeHue
cepbl U €€ CoOeAUHEHNH B pupojie. XUMHUYECKOE 3arps3HEHUE OKpPY -
JKaIoMIeH cpeIbl COEAMHEHUSIMH cephl (KMCIIOTHBIC TOKIH, 3arpsi3-
HEHHME BO3JyXa U BOJTOEMOB), CIIOCOOBI €ro IPe0TBPAICHUS.

OO0mas xapakTepucTuka 3j1eMeHTOoB VA-rpynmbl. OcoOeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHbIC CTCIICHU OKHUCIICHHUSI.

A30T, pacripocTpaHeHHE B IpUPoie, GU3NISCKUE U XUMHUYECKHE
cBoiictBa. Kpyrosopor azora B npuposie. AMMHAK, ero (pusndaeckue
U XUMHNYCCKHUC CBOﬁCTBa, TIIOJIYYCHHUEC U IIPUMCHCHUC. Conu amMmmo-
HUS, NX (pU3NYECKNEe U XMMHYECKHE CBOICcTBa, mpumeHenune. Kaue-
CTBEHHAs pEaKLMsl HA MOHBI aMMOHHUs. A30THAsI KMCJIOTa, €& MOoJTy-
yeHue, GQU3NYCSCKUE U XUMHUYECKHE CBOMCTBa (00IIMe KakK mpeacTa-
BUTEJISI KJlacca KHUCJIOT W crienquduueckue). Hcnosnbp3oBaHue
HUTPATOB M COJIEH aMMOHHSI B Kau€CTBE MHUHEPAILHBIX YJIOOPESHUI.
XHUMHYECKOE 3arpsi3HEHUE OKPYIKAIOLIEU Cpelbl COCIUHEHUSIMU
azora (KHUCIIOTHBIE JIOXK]IH, 3arpsiI3HEHNE BO3/1yXa, TOYBBI U BOJIOE -
MOB).

docdop, anmnorpornHsie moaudukamuu pocdopa, pusudecKkue u
xummuuyeckne cpoiicrea. Okcupn gocdopa(V) u pochopnas kucnora,
(pusnyeckme m XMMHUYECKHE CBOMCTBA, IoyiydeHue. Vcnonbp3oBaHue
¢ochaToB B kauecTBE MUHEPATBHBIX YIOOPEHUH.

OOmas xapakTtepucTuka 3yneMeHToB [VA-rpynmel. OcoOeHHOCTH
CTPOCHUA aTOMOB, XapaKTECPHBIC CTCIICHU OKHNCJICHHA.
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Yraepon, annoTponHbIe MOAU(DUKAIINN, PACIIPOCTPAHEHUE B TIPH -
pone, ¢pusnMUEeCcKre U XUMHYECKHe cBoicTBa. Ancopoums. Kpyroso-
pot yriepoaa B nipupone. OKcuasl yrieponaa, ux GU3NUYECKUe U XH-
MHUYECKHE CBOWCTBA, JECHCTBUE Ha >KUBBIC OPraHU3MBbI, MOJYyUYCHHE
U NpUMEHEHHE. DKOJIOTHYEeCKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIAOM
yraepona(IV); rumore3a ri100amIbHOTO MOTENJICHHUS KIWMAaTa; Itap-
HUKOBBIN 3P PeKT. YToapHas KUCIIOTa U €€ CONH, nX (PU3NISCKUEe U
XUMHYECKHE CBOWCTBA, MOJTydYeHHE M NpuMeHeHue. KauecTBeHHast
peakius Ha KapOoHaT-MOHBI. Mcnoip30BaHMEe KapOOHATOB B OBITY,
MEIULHUHE, IPOMBIIIIEHHOCTH U CEJIBCKOM XO035IMCTBE.

I[TepBoHauasbHBIE HOHSITHSI 00 OpPraHMYECKUX BEUIECTBaxX Kak
0 COeIUHEHUSX yriepojna (MeTaH, 3TaH, dTUJICH, alleTUJICH, TaHOJI,
TIIMIIEPUH, YKCYCHAsI KHCJIoTa). Mx cocmaé u xumuueckoe cmpoe-
nue. IToHsATHE O OMOJIOTUYCCKH Ba)KHBIX BEIISCTBaX: KUpax, Oei-
Kax, yrjieBoJgax — M UX POJIM B )XKU3HH 4UelloBeKka. Mamepuanvroe
eOUHCMEBO OP2AHULECKUX U HEOPSAHUUECKUX COCOUHEHU.

Kpemnnii, ero ¢pusndeckue 1 XMMHYSCKHUE CBOMCTBA, MOJyUYCHHUE
n nnpuMeHeHne. CoequHeHNsI KpeMHUs B Iipupoae. OOmme npexn-
craBieHUs: 06 okcuae kpeMHusA(IV) u kpemHueBoir kuciore. Cuin-
KaThl, UX UCIIOJb30BaHHUE B OBITY, MEIUIIMHE, IPOMBIILICHHOCTH.
Baoicnetivuue cmpoumenvmnble mamepuanvl: Kepamuka, cmexio, ye-
Mmenm, 6bemomn, xncenezobemon. Ilpobnemvr 6e30nACHO20 UCNONIBL308A-
HUSL CMPOUMETIbHBIX MAMEPUATIOE 6 NOBCEOHEGHOU IHCUIHUL.

XUMHUYECKUH JKCIEPUMEHT: H3ydeHHEe oOpa3loB HeOopraHude-
CKMX BEIECTB, CBOWCTB COJITHOH KHCIOTBI; IIPOBEJCHHUE Kade-
CTBEHHBIX PEAKIMH Ha XJIOPUI-UOHBI M HAOJIOJICHUE NTPU3HAKOB HX
MIPOTEKaHMs; ONBITHI, OTpakalomue (U3NUYECKHEe W XUMHUUYECKHE
CBOMCTBA TraJIOT€HOB M MX COECAWHEHUH (BO3MOKHO HCIIOJIb30BaHUE
BHJIEOMAaTEpHaJIOB); O3HAKOMJIEHHE C OOpas3lamMH XJIOPHUIOB (Tayio-
FeHU/IOB); O3HAKOMJIEHHE C oOpa3lnamMu cepbl U €€ COCIMHEHHSIMHU
(BO3MO’KHO HCIIOJb30BaHUE BUJACOMATEpPHATIOB); HAOJIIOJEHUE MPO-
1mecca OOyTJIMBaHHS caxapa IoJ JIeHCTBHEM KOHIICHTPHPOBAHHOM
CCPHOM KHCJIOTHI, W3YYCHHE XUMUYCCKHX CBONCTB pa30aBICHHOU
CEpHOI KHCIIOTHI, NPOBEJIEHHE KAaYEeCTBEHHOW pEakIuHW Ha CyJb-
(ar-mon u HaOmOAeHME NpH3HAKA €€ NMPOTEKAaHUs; O3HAKOMIICHHE
¢ ¢u3mUecKUMH CBOWCTBaMu a3oTa, ¢ochopa M UX COCIAMHECHHH
(BO3MO>XXHO UCIIOJIb30BAaHUE BHIEOMATEpPHUAIOB), OOpas3lamMu a3oT-
HBIX U (POCPOpPHBIX yIOOpEHHIi; TTolydeHue, coOupanne, pacrno3Ha-
BaHWE W HM3YYCHHE CBOICTB aMMHaKa; MPOBEACHHE KAaUEeCTBEHHBIX
peakumii Ha WOH aMMOHHS B (GocdaT-MOH U U3yUCHHE MPU3HAKOB
UX TIPOTEKaHWs, B3aMMOJICHCTBME KOHIEHTPHUPOBAHHOU a30THOU
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KHCJOTBI C MeJbI0 (BO3MOXXHO HCHOJIb30BAaHUE BHUJICOMATEPHAJIOB);
U3yUYCHHE MOJeJeH KPUCTAIUIMYECKNX pelI€TOK ajimasa, rpadura,
(ynnepena; o3HaKOMIJICHHE C IIPOIECCOM aacOpON pacTBOPEH -
HBIX BEIISCTB aKTHUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOTa-
3a; MoJIlydeHue, cobupaHue, pacno3HaBaHUe U U3yUYCHHUE CBOWCTB
YIJIEKHCIIOrO Ta3a; MpOoBEJCHHE KaueCTBEHHBIX peakuui Ha Kap0o-
HaT- ¥ CWJIMKAT-UOHBI U U3yYCHUE IIPU3HAKOB UX NPOTEKAHUS; 03-
HAKOMJICHUE C MPOAYKIMEH CHIIMKATHOW MPOMBIILICHHOCTH;, pelle-
HHUE DKCICPUMEHTAIBHBIX 33jiad 1Mo TeMe «BakHelllne HeMeTasbl
M UX COCJIUHECHUS.

MeTannbl 1 UX coegnHEHUS

OO01mast XxapaKTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJIOB
Ha OCHOBAHMHU UX MNOJIOXKeHUs B Ilepuonuueckoil cucteMe XUMHUUeE-
ckux anemeHToB . 1. MenneneeBa u crpoeHust atomoB. CTpoeHue
MeTaJJIoB. MeTtaninyeckas CBsS3b M MeTaJUIMdecKasi KPUCTaJlJIH-
geckasi pemérka. DIeKTPOXUMHYECKUN psl HAMPSDKEHUN MeTan-
s0B. PHU3NUECKNEe U XUMHUYECKHE CBOWCTBA MeTasioB. OOmue cro-
coOBI noJryueHust MmeTaJioB. [IoHsSITHE O KOPPO3UU METAIIIOB, OC-
HOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTajib, YyryH,
JIOpaJIFIOMUHMI, OpOH3a) W UX NPUMEHEHHUE B OBITY M IPOMBIIIIJICH -
HOCTH.

Mlemo4ynbie MeTasuIbl: TONOXKEeHHUE B Ileprnoauyueckoil cuctemMe Xu-
muueckux 3jaemeHToB J[. 1. MeHnaeneeBa; cTpoeHUE UX aTOMOB; Ha-
XOXJIeHHe B mpupoje. Pu3ndeckue M XHUMHUYECKHE CBOMcTBa (Ha
npuMepe HaTpus U Kanust). OKCUABI U THAPOKCHIBI HATPUS M Ka-
nus. [IpuMeHeHne meI09HbIX MEeTAJUIOB U UX COeIUHEHU.

[IlemoyHO3eMenbHbIE METAJIbl MAarHUui WU KallbI[Uil: IOJOKEHUE
B Ilepuonuyeckoil cucreMe Xxumudeckux aiemMeHToB . M. Menne-
JieeBa; CTPOEHUE UX aTOMOB; HaxoXkJeHue B npuponae. duszuueckue
U XUMHUYECKHE CBOICTBA MarHusl U Kanblusa. Baxneiiue coenune-
HUSI KanbIusl (OKCHI, THAPOKCHUI, coiu). JKECTKOCTh BOABI U CIIOCO-
ObI €€ yCcTpaHEeHHSI.

AmoMuHUI: mosokeHue B Ilepmogndeckoil cucreme XuUMHYE-
ckux a1eMeHToB JI. V. MenneneeBa; cTpO€HHE aTOMa; HAXOXKIECHUE
B mpupojge. Pu3nueckue U XUMHUYECKHE CBOICTBA allOMHUHHS. AM-
¢oTepHbIe cCBOIICTBa OKCHIa U THAPOKCHU/IA AITFOMUHHUA.

Kenezo: monoxenue B llepumoauueckoil cuUcTEME XHUMHYECKUX
anemeHToB JI. M. MeHnaeneeBa; CTpoeHHE aToma; HaxO0XJIECHHE B
npupoje. PuU3ndyecKue U XUMHUYECKHUEe CBoMcTBa keie3a. OKCUIbI,
runpokcunasl u conu xkenesa(ll) n xemesa(lll), mx cocras, cBOiicTBa
U OJIyYeHHE.
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XUMHYECKHNA DKCIEPUMEHT: O3HAKOMJIEHHE C OOpasliaMu MeTam-
JIOB U CIUIaBOB, UX (PU3MYECKMMHU CBOWCTBaMH; U3yUECHHE pe3yJibTa-
TOB KOPPO3WHM METAJJIOB (BO3MOYXHO HMCIIOJIb30BaHHUE BHIACOMATEPH-
ajoB), OCOOEHHOCTEH B3aMMOJIEUCTBUSI OKCHJIA KAIbIIUs U HATPUS
¢ BOJOI (BO3MOXXHO HCIOJIB30BaHHUE BHUJACOMATEPUATIOB); HUCCIENO-
BaHHUE CBOMCTB >KECTKOM BOJBI; IpoOLiECca FTOPEHUS KEJIe3a B KUCIIO-
pone (BO3MOXXHO HMCHOIB30BAaHNE BHUICOMATEPHUATIOB); MPU3HAKOB
OPOTCKAHUS Ka4eCTBEHHBIX PEaKIINil Ha MOHBI (MarHus, KaJabIlHs,
amoMuHMS, MHHKA, >kene3a(ll) u xemeza(1ll), memau(Il)); nadnroae-
HHUE W OITMCaHHE MPOIECCOB OKpAITWUBAHUS TUIAaMEHHA MOHAMHU Ha-
TpHsl, KU U KaJIbIHsl (BO3MOYKHO HCIOJIb30BaHUE BUACOMAaTEPH-
aJIoB); MCCiIeIoOBaHUE aM(OTEPHBIX CBOMCTB I'MAPOKCHUIA aJTIOM HHHUS
U TUAPOKCHUIA [IMHKA; PEIIeHNE SKCIEePUMEHTAIbHBIX 3a7a4 110 Te-
Me «BaxHennine MeTanjibl U UX COSAMHEHUS .

XMMMA 1 OKpyKatowas cpeaa

HoBrie maTepuaipl 1 TEXHOJIOTHH. BelecTBa U MaTepuaibl B IMO-
BCEIHCBHOW JKU3HH UYeJIOBEKa. XUMUs U 3M0poBhe. be3zomacHoe uc-
IMOJIF30BAaHUE BEIIECTB M XUMUYCCKUX peakuuii B ObITy. [lepBas 1mo-
MOUIb MMPU XUMHUYECKHX OXKOTax M oTpaBieHUsIX. OCHOBBI 9KOJIOTH-
YEeCKOW I'paMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHHE OKpY Karolieh
cpennl (mpeaesbpHass JonyctuMasi KoHneHTpanus Bemects — [1JIK).
PoJyib XMMUH B pEIICHUH DKOJIOTHUYESCKUX POOIIEM.

[IpupoaHbIe HCTOYHHUKHU YTJIEBOAOPOIOB (Yyrojb, IPUPOIHBIN ra3,
He(Th), IPOIYKTHI UX epepabdOTKH, UX POJIb B OBITY U IIPOMBIIII -
JICHHOCTH.

XUMHUYECKUH SKCIEPUMEHT: HU3y4YeHHE OOpa3llOB MaTepHAaJIOB
(cTexI10, CTUTaBBI METAJIIIOB, ITOJTUMEPHBIC MaTCPHUAIBI).

ME)‘KHPGAMETHbIe CBA3N

PeaJ'II/I?:aLII/ISI MEKIPEAMETHBIX cBsI3en opu HU3Yy4YCHUHN XUMHUU B
9 KJjacce OCyIIECTBJSETCS Yepe3 HMCMHOJb30BaHUE KaK OOIIUX ecTe-
CTBCHHO-HAaY4YHbIX HOHS[TI/Iﬁ, TaxKk U HOHﬂTHﬁ, ABJIAOIIMUXCA CUCTCM-
HBIMU JJIS1 OTJACIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mre ecTecTBEeHHO-HAayYHBIC MOHSATHS: HAYYHBIHA (aKT, THIIOTE-
3a, 3aKOH, TCOpUs, aHAJIU3, CHHTE3, KIIaCCU(PUKAIIUS, TICPUOTAYI-
HOCTBh, HAOIIOJICHUE, YKCIICPUMEHT, MOJICIMPOBaHUC, U3MEPCHUE,
MOJICITb, SIBJICHUE, ITAPHUKOBBIN 2P (PEKT, TEXHOJIOT U, MaTSPHUAITBI.

duszuka: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HY-
KJINJI, U30TOIIbI, pAAUOAKTUBHOCTb, MOJICKYJIA, BJIEKTPUUECKUHN 3a-
psAA, TPOBOJHHUKH, HMOJIYIPOBOIHUKH, AUIIIEKTPUKH, (HOTOIIEMEHT,
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BEIIIECTBO, TeJIO, 00bEM, arperaTHOE COCTOSIHUE BEUIECTBA, ras, pac-
TBOP, PACTBOPHUMOCTb, KpUCTAJUIMYecKasi pelIéTKa, CIjiaBbl, GHU3H-
YeCKHEe BEJIUYUHBI, €IUHUIBI U3MEPEHUSI, KOCMUYECKOE ITPOCTPaH-
CTBO, IUIAHETHI, 3BE3/161, COJIHIIE.

Buonorusi: porocunTes, npixanue, onocdepa, sIKocucremMa, MH -
HepaJIbHbIE YA1O0OPEHMsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, IUTa-
TEIIbHBIC BEIleCTBa.

Ieorpadus: armocdepa, ruapocdepa, MUHEpPAIIBI, TOPHBIE TTOPO-
IIBI, ITOJIE3HBIE HCKOMaeMble, TOIUIMBO, BOJHBIC PECYPCHI.
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MJTAHWPYEMBIE PE3YJIbTATbI OCBOEHUA
YYEBHOIO MPEAMETA «XUMUA» HA YPOBHE
OCHOBHOIO OBLLEFO OBPA30OBAHNSA

HSy‘-ICHI/IC XUMHHA B OCHOBHOU MIKOJIE HamrpaBJICHO Ha JOCTHUXKE-
HHC O6y‘-IaI-OIJ_II/IMI/IC}I JIMIHOCTHBIX, METANPECAMETHBIX W TIIPEAMET-
HBIX PE3YyJIbTATOB OCBOCHUS yqe6H0ro npeamMmera.

JINYHOCTHbIE pe3ynbTaThl

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUSI MPOTrPaMMBI OCHOBHOT'O 00-
mero oopa3oBaHUs JTOCTUTAIOTCS B XOJ€ OOYy4YEeHHS] XUMUHU B €JIMH-
cTBE y4eOHON M BOCIIMTATENBHON AesiTeapbHOCTH Oprannu3anuu B cO-
OTBETCTBUHU C TPATUIMOHHBIMH POCCHUCKHMHU COLHOKYIBTYPHBIMHU
U TyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH, HPUHSATBIMU B OOIIECTBE
MpaBWJIaMH ¥ HOpMaMH ITOBEIACHHUS U CIIOCOOCTBYIOT IIpoIeccam ca-
MOIIO3HAHUSI, CAMOPA3BUTHS U COIMAJIN3ALINN O0ydJatOIINXCsl.

JImuHOCTHBIE Pe3yJbTaThl OTPaXKaloT CPOPMHUPOBAHHOCTH, B TOM
9HCIIC B YACTH:

I'IanMomqecr(oro BOCNHUTaHUA

1) eHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HCTOPUYECKOMY U HAYYHOMY HAaCJIEIWIO, IOHUMaHUs 3HAUYEHUS] XU-
MHUYECKOW HAYKH B KHU3HU COBPEMEHHOTO OOIIeCTBa, CIIOCOOHOCTH
BJaJCTh JOCTOBEPHOU MH(pOPMAIUCH O MEPEAOBBIX JOCTHIKCHUIX U
OTKPBITHUSIX MHUPOBON U OTEYECTBEHHOUW XMMHH, 3aUHTEPECOBAHHO-
CTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MHUpa U OOIIEeCTBA;

Fpa»(p,aHCKoro BOCMNUTaHUA

2) mpeacTaBICHUST O COMHABHBIX HOPMax W MPaBUJIaX MEKIIHY-
HOCTHBIX OTHOIIEHHH B KOJUIEKTUBE, KOMMYHHUKATHBHON KoMIe-
TEHTHOCTH B OOIIIECTBEHHO ITOJIE3HOH, yueOHO-UCCIIe10BaTEeIbCKOM,
TBOpquKOﬁ n JpyTrux BUJAaX ACATCIBbHOCTHU, TOTOBHOCTHU K pPa3HO-
0o0pa3HON COBMECTHOH NESTEJIBHOCTH HPHU BBIITOJIHEHUM YYEOHBIX,
MMO3HABATENIbHBIX 3aj/lad, BBIMOJTHEHUM XWUMHYECKHX DKCIEPUMEH-
TOB, CO3JaHUM y4YE€OHBIX IPOEKTOB, CTPEMJICHMUSI K B3aMMOIOHUMa-
HHUIO ¥ B3aMMOIIOMOIIX B IIpoliecce 3TOH yueOHOH AesITeIbHOCTH; I'O-
TOBHOCTH OLIEHHMBAaTh CBOE MOBEJCHHUE M MOCTYNKH CBOHUX TOBapH-
el ¢ MNO3UIMHU HPABCTBEHHBIX M IIPAaBOBBIX HOPM C Y4E€TOM
OCO3HAaHUS NOCJIEICTBUN ITIOCTYIIKOB;

LleHHOCTM Hay4yHOro no3sHaHMA

3) MHUPOBO33PEHYECKUX MPEACTABIIEHUNA O BEIIECTBE U XUMHYE-
CKOM peaklMuu, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO pa3BU-
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TUSI HAYKH M COCTABJISIONIMX OCHOBY JUJIsl HOHUMAaHUs CYIIHOCTH Ha-
YYHOM KapTHHBI MUpPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX pPa3BUTHS IPUPOJBI, B3aHUMOCBS3SIX YEJIIOBEKAa C IIPUPOIHOU
cpenoi, o poJIM XMMHUU B MO3HAHUU ATUX 3aKOHOMEPHOCTEIH;

4) nmo3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IOJYYCHHE HO-
BBIX 3HAaHUW MO XMMHH, HEOOXOJITMMBIX JUJIsl OObsICHEeHHsT Halonae-
MBIX IIPOIIECCOB U SIBJICHUU;

5) mo3naBaTenbHOMW, HHPOPMAITMOHHON W YUTATEITLCKOW KYJIBTY-
pBI, B TOM 4YHCJIE HaBBIKOB CaMOCTOSTEIIBHOI PabOThl ¢ yueOHBIMH
TEKCTaMH, CIIPaBOYHOM JINTEpaTypOi, NOCTYNHBIMH TEXHHUYECKUMU
cpencTBaMy HH(POPMAITHOHHBIX TEXHOJIOTHH;

6) mHTepeca K OOYUYECHHIO W TTO3HAHWIO, JIFO003HATEIBHOCTH, TO-
TOBHOCTH U CIIOCOOHOCTH K CaM000Opa30BaHUIO, IPOEKTHON U HcclIe-
JIOBATEIILCKOM NIEATEIIHHOCTH, K OCO3HAHHOMY BBIOOPY HaIlpaBJICH-
HOCTH M YPOBHsI OOyUEHHS B JaJIbHEHIIIEM;

®opMMPOBaHMS Ky/bTypbl 340POBbS

7) Ooco3HaHMS NIEHHOCTU >KH3HU, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 3J0POBbIO, YCTAHOBKHU Ha 3JO0POBBII 00pa3 >KHU3HH, OCO3HA-
HHUS IIOCJIEICTBHII M HENPUATHS BPEIHBIX NPHUBBIYEK (ymoTpedlie-
HHUS aJIKOT0JIsl, HAPKOTHUKOB, KypEeHHUs), HEOOXOAUMOCTH COOJIroae-
HUS TIpaBuUJI 0€30MMaCHOCTH NPU OOpaIIeHUH C XUMHYSCKUMU Belle-
CcTBaMHM B OBITY U peajbHOM )KU3HU;

TpyAoBoro BocnuTaHMA

8) uHTepeca K MPaKTHYECKOMY HM3yUYeHHIO Ipodeccuii u Tpyia pas-
JIMIHOTO POJia, yBaXXCHHUE K TPYAY U pe3yJIbTaTaM TPYIOBOH eI TeIb-
HOCTH, B TOM YHCJI€ HA OCHOBE IIPUMEHEHUS MPEAMETHBIX 3HAaHUHN T10
XUMHUH, OCO3HAHHOTO BEIOOpa HHAWBUIYAITLHOW TPACKTOPHUH IIPOIOII-
JKeHHSI 00pa30BaHUs C YUYETOM JIMIHOCTHBIX HHTEPECOB M CIIOCOOHO-
CTH K XUMHH, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCIIENTHOM
nmpodecCHOHaIbHON NEeSITEeIbHOCTH U Pa3BUTHS HEOOXOIMMBIX yMe-
HU; TOTOBHOCTBH aJalITUPOBATHCS B MMPO(PEeCCUOHATBHOM cpee;

IJKONOrMYEeCKoro BOCNMTaHMUA

9) 3KOJIOTHYECKH I1eJIeCO00Pa3HOr0o OTHOIIEHHUS K IIPUPOJIEC KaK
HUCTOYHUKY KU3HU HaA 3CMHG, OCHOBE €€ CymeCTBOBaHUs, TIOHUMA-
HUSI ICHHOCTH 370POBOTO 1 6e30macHoro oopasa >KM3HH, OTBETCTBEH-
HOIO OTHOIICHHSI K COOCTBEHHOMY (PU3MYECKOMY M MCUXUYECKOMY
30POBBIO, OCO3HAHUSI [[EHHOCTH COOJIIOICHUS MPAaBHII 0E30I1aCHOrO
MOBEJIEHUSI TIpU paboTe ¢ BellecTBaMH, a TAKKe B CUTYaIlUsIX, yIPoO-
JKAIOUIMX 3JI0POBBIO M KH3HU JTIOJICH;
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10) crmoco6GHOCTH MPUMEHSITh 3HAHUSI, MTOJIy4YaeMble TIPU U3y4e-
HUU XUMUH, JUIS PELISHUs 3a/la4, CBA3aHHBIX C OKpYy Karollel mpu-
pOIHOM cpesoi, MOBBIIMICHUS YPOBHSI 3KOJOTUYECKON KYJIbTYPHI,
OCO3HAHUSI TJI00AJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U ITy-
Tel UX pelIeHUs] MOCPEACTBOM METOJ0B XUMUH;

11) 5KOAOTUYECKOTO MBINLICHUS, YMCHHSI PYKOBOJACTBOBATHCS UM
B [I03HABATEJIbHONW, KOMMYHHUKAaTUBHON U COLMAJIBHOU MPAKTHUKE.

MeTanpeaMeTHble pe3ynbTaThl

B cocraBe MeranpeaMeTHBIX pPe3yJbTaTOB BBIACISIOT 3HAUYUMBbIE
nist GOpPMHUPOBAHUS MHPOBO33PCHUST OOIICHAYYHBIC MHOHATHUS (3a-
KOH, T€OPHs, IPHUHIIHAII, TUIOTEe3a, (aKT, CHCTEMa, MPOIIeCC, IKCIIEe-
PUMEHT W np.), KOTOPHIE HCIIOJB3YIOTCI B E€CTECTBEHHO-HAYYHBIX
Y4eOHBIX MpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 DTUX TIpen-
MeTOB (hOpMHUPOBATH IPEICTABICHUE O I[EJIOCTHOW Hay4YHOUN KapTH-
HE MHpa, U yYHUBEpCaJbHBIC y4eOHBIC AcHCTBUsA (ITO3HABATEIIHLHEIC,
KOMMYHUKATHUBHBIC, PETYJISITUBHBIC), KOTOPhIE oOecrneunuBarT ¢Gop-
MHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U
OCYIICCTBJICHUIO YUeOHOH NeATeTbHOCTH.

MeTtanpenMeTHbIE pe3yIbTaThl OCBOCHUS OOpa30BATEIIFHOU IIPO-
rpaMMBbl 110 XUMHHM OTpPaXaroT OBJAJICHHE YHUBEPCAJIbHBIMHU MO3HA-
BaTEJILHBIMU JICUCTBUSIMU, B TOM YHUCIIE:

ba3oBbIMM IOrMYECKMMM /J,el\;ICTBMFIMM

1) yMeHHEM HCIOJIB30BATh MPHUEMBI JIOTHYSCKOTO  MBINIICHUS
IIpU OCBOCHWM 3HAHUW: PacCKpPbIBaTh CMBICI XUMHUYECKHX MOHSITHH
(BBIICNIATh WX XapakTepHbIE IPU3HAKH, YyCTAaHABIMBATH B3aHUMO-
CBSI3b C JIPYTMMHU HOHSTHUSIMH), WCIIOJIL30BATh IMOHSITHS [UISI OO0BsIC-
HEHHUs OTACJIbHBIX (DaKTOB M SBIICHHH; BBHIOMpPATh OCHOBAHUS U
KpUTEpUN A1 KIACCH(PUKAIUM XUMHUYECKHX BEIIECTB M XHUMHYE-
CKHUX peaklHui; yCTaHaBIMBATh MNPUYNHHO-CJIEICTBEHHBIC CBSI3U
MeXJy OOBEKTaMH H3y4YCHHUs; CTPOUTH JIOTHUUYECKHE PaCCyIKJICHUS
(MHIYKTHUBHBIC, TEAyKTUBHBIC, 110 aHAJIOTHUM); JAeJaTh BBIBOJIBI U 3a-
KJTFOYCHUS,;

2) YMEHHEM NpPUMEHSTh B IpOILEcce MO3HAHUS MOHATHS (Ipei-
METHBIE U MeTallpeJIMETHbIE), CHMBOJINYECKHE (3HAKOBBIC) MOJIEIIH,
HUCHOJIb3yeMbI€ B XUMHUH, MPEOOPa30BBIBATh MIUPOKO MPUMEHSIEMBIC
B XMMHUH MOJIEJIbHBIE MPEJCTABICHUS — XUMHUYECKUH 3HaK (CHMBOJI
3JIEMEHTAa), XUMHYeckasi (opMyJia U ypaBHEHHE XUMUUYECKON peax-
WU — MPHA PEUICHHUN ydeOHO-TI03HABATEIBHBIX 3a7ad; C y4&éToM
STUX MOJENbHBIX MPEJACTABICHUHN BBISIBISITh U XapaKTEpU30BaTh Cy-
[IECTBEHHBIE TPU3HAKH HM3yYaeMbIX OOBEKTOB — XHMHUYECKUX BeE-
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IIECTB U XUMHWYCCKHUX PEaKIHii; BBIABISATH OOIIHE 3aKOHOMEPHO-
CTHU, IPUUYUHHO-CJICICTBEHHBIE CBSI3U U NPOTUBOPEUHUS B U3yUaeMbIX
Ipoleccax M SIBJICHUSIX; MpejjlaraTb KPUTEPUU JJIsI  BBISIBICHUS
9THUX 3aKOHOMEPHOCTEH M INPOTHBOPEYHI; CAMOCTOSITEJIBHO BHIOM-
path crocob penieHus: yueOHOM 3a/1aun (CpaBHUBATh HECKOJBKO Ba-
pHaHTOB peIIeHUs, BBIONpAaTh HanOOoJIee MOAXOAAIINN ¢ YIETOM ca-
MOCTOSITEJIFHO BBIJCICHHBIX KPUTESPHUECB);

Ba30BbIMM MCCIEA0BATENBCKMMM AEMCTBUAMM

3) yMeHHeM HCIOIb30BaTh MMOCTABJICHHBIC BOIIPOCHI B KAadeCTBE
WHCTPYMCHTA IMO3HAHUsI, & TAK)KEC B Ka4YCCTBE OCHOBBI Uit (DOPMHU-
pOBaHUSI TUIIOTE3bl IO MPOBEPKE IPAaBUIBHOCTU BBICKA3bIBAEMBIX
CYKJIEHUH;

4) npruoOpeTeHUE OMbBITa MO MIAHUPOBAHUIO, OPraHU3AlMH U TIPO-
BCCHUIO YUYCHUYCCKUX AIKCIICPUMCHTOB: YMCHHE HAOIIOIATh 32 XO-
JIOM TIpollecca, CaMOCTOSTEIbHO IIPOTHO3HUPOBATH €ro pe3yJIbTar,
popmynupoBaTh 0000MICHUS U BBHIBOJIBI MO pe3yJbTaTaM IPOBEAEH-
HOTO OMBITa, UCCICIOBAHUS, COCTABIISITH OTYET O MPOJACIIaHHOM pa-
oore;

Pa6oToit ¢ MHdOpMaLpeH

5) ymeHueM BBIOUpATh, AaHATU3UPOBATH U MHTEPIPETUPOBATH HH-
(opmanuio paznUYHBIX BUAOB U (POPM IIpeACTaBIICHUS, ITOJIydae-
MYIO W3 Pa3HBIX UCTOYHUKOB (HAy4YHO-TIOMYyJIIpHAas JUTepaTypa Xu-
MHYECKOTO COJep>KaHMs, CIIpaBOYHbBIE MOcoOus, pecypchl MHTepHe-
Ta); KPUTUYESCKH OIICHUBATH IIPOTHBOPEUYUBYIO U HEIJOCTOBEPHYIO
HHQOPMAITHIO;

6) yMeHHEM MPUMEHSITh PA3JIUYHBIC METOJIbI U 3aIPOCHI IIPHU T10-
ncKe u oTbope mHGOPMAIIMHA U COOTBETCTBYIONINX JTaHHBIX, HEO0XO-
JTUMBIX IS BBIMIOJIHCHHs YYCOHBIX M MO3HABATEIBHBIX 3a7ad OIIpe-
AeJIEHHOTO TUMA; MPUOOpETEeHNE OIbITa B 00JIACTH UCIIOJIB30BaHUS
UHGOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBJIAJCHUC
KyJIbTYPOH aKTUBHOT'O MCHOJIB30BaHUS PA3JIMYHBIX TOUCKOBBIX CH-
CTEM; CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAIIbHYIO (OPMY MHpencTaB-
JieHUs1 MH(pOpMalUMU U WUIIOCTPUPOBATH pelllaeMble 3aJadyud He-
CJIIOKHBIMHU CXE€MaMHU, JuarpaMmMamMu, IpyruMu popmamu rpaduku
U UX KOMOUHAIHSIMU,

7) yMeHHEeM UCTIOJIb30BaTh U aHAIM3UPOBATH B MPOIlecCe YUeOHOM
¥ UCCIIEIOBATEIBCKON JIEATEIbHOCTH UH(POPMAIIUIO O BIIUSIHUH IIPO-
MBINIJICHHOCTH, CEJIFCKOTO XO3SHCTBAa M TPAHCIIOPTa HA COCTOSHUE
OKpYy>Karolle NpupoHON CPeibl;
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YHMBEpPCa/IbHbIMM KOMMYHMKATUBHBIMU AEMCTBUAMM

8) ymeHnueM 3azaBaTh BONPOCHI (B XOAE€ AWaiiora W/HWIIM IHCKYC-
CHH) IO CYIIECTBY O0OCYXJAaeMOI TeMbI, (POPMYyIUPOBATH CBOH IIpEI-
JIO)KEHUSI OTHOCUTEIbHO BBITIOJTHEHHUS NIPEAJI0KECHHON 3a1a4u;

9) nmpuobpeTeHHEe OMbITa MPE3CHTALMH PE3YJIbTATOB BBIMOJIHCHUS
XUMHUYECKOTO JKCIIepHMeHTa (JTabopaTOpHOTO OIBITa, JadbopaTop-
HOU paOOTHI MO UCCICAOBAHUIO CBOWCTB BEIIECTB, yUYCOHOTO MPOCK-
Ta);

10) 3auHTEpEeCOBAHHOCTH B COBMECTHOM CO CBEpCTHUKAMHM TO3HA-
BaTEJIbHOM M MCCIEIOBATEIBLCKON NESATEIBHOCTH IIPU PEIISHUH BO3-
HUKAIOIIMX MpoO0JieM Ha OCHOBE yd&€Ta OOIIMX MHTEPECOB U cCOrjia-
coBaHMsl mo3unuii (oOcyxaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBbI», KOOpPJMHALIMS COBMECTHBIX JCHCTBHH, oOmpeAciicHne
KPUTEPHUEB T10 OI[EHKE KaueCTBa BBHIMMOJIHEHHONW pabOTHI U JIp.);

yHMBepca)’IbeIMVI PErynATMBHbIMM AEI\/‘ICTBMHMM

11) ymMeHHMEM CaMOCTOSITEIbHO OIPENAECIISATh EIH JASSITEILHOCTH,
IUIaHUPOBATh, OCYIIECTBIATH, KOHTPOJIHUPOBATh M MPH HEOOXOmu-
MOCTH KOPPEKTHPOBaTh CBOIO JIESTEJIBHOCTh, BbIOMpaATh Hamboiiee
3¢hdeKTUBHBIC CIIOCOOBI pelIeHUs] YUYeOHBIX M IMO3HABAaTEJILHBIX 3a-
J1ad, CAMOCTOSITEJILHO COCTaBJIATH WM KOPPEKTHPOBATH IPEIIIO-
JKEHHBIA aJITOPUTM AEUCTBUU NPHU BBINOJHEHHUU 3aJaHUN ¢ yU4ETOM
MTOJIyYEHHUs] HOBBIX 3HAaHMH 00 HM3ydaeMbIX OOBEKTaxX — BEIIECTBax
W peaKIusX; OIIEHUBATh COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3a-
SIBJICHHOU 1I€JIH;

12) yMeHneM HCIIONB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, TIPE/I-
jjaraeMbl€ B YCJIOBHUHU 3aJaHUN.

MpeaMeTHble pe3ynbTaThl

B cocTaBe mpeaMeTHBIX pe3yJIbTaTOB MO OCBOCHHUIO 00513aTE€IbHO-
TO COJIepIKaHMsI, yCTAaHOBJIIEHHOTO TaHHOW NMpUMepHON paboyei mpo-
rpaMMOM, BBIACISIOT: OCBOCHHBIE OOYYarONIMMHCS Hay4HbIE 3Ha-
HUsI, YMEHHUSI U CHOCOOBI JAeHCTBHUH, crierupuIecKrue JUIsl IpeMeT-
HOU obnacTtu «XUMHUML», BUJBI ASSITEIHHOCTH MO MOJYYSHUIO HOBOTO
3HAHWSA, €r0 WHTEpPIpEeTalllH, NPeoOpa3oBaHUIO M NPUMEHCHHIO B
pa3IUYHBIX YY€OHBIX Y HOBBIX CUTYaIlUsIX.

I[IpeameTHBIE pe3ynbTaTHl NPEACTABICHBI IO TOoJaM OOydYeHHUS U
OTpaXkaloT c(POPMHUPOBAHHOCTH Y OOYYaAIOIIUXCS CIEAYIOMINX yMe-
HUM:

XUMUA. 8—9 knacchbl 23



8 KJIACC

1) packpsieames cmbici OCHOBHBIX XUMHUYECKUX IMOHSITHI: aTOM,
MOJIeKyJla, XUMHUUYECKUN AJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE Be-
IIeCTBO, CMECh (OJHOPOJIHAsI U HEOJHOPOAHAs ), BAaJICHTHOCTb, OT-
HOCHUTEJIbHAsI aTOMHAas U MOJIEKYJIsipHasl Macca, KOJIMYECTBO Bellle-
CTBa, MOJIb, MOJISIpHasl Macca, MaccoBasi JOJsl XUMHUYECKOTro »Jie-
MEHTa B COCOIHWHEHUU, MOJIAPHBIH O0OBEM, OKCHI, KHCIIOTA,
OCHOBAHUE, COJIb, 3JIEKTPOOTPHUIATEILHOCTD, CTEIICHb OKHCIICHUS,
XUMHYECKasl PeaKIusl, KJIACCU(PUKAIUSI PEaKIUNA: PEAKIIUU COCIH -
HEHUSI, pEaKIUN Pa3JIOKEHUsI, PEaKIINN 3aMEIICHUS, PEakIluu 00-
MEHa, 9K30- U DHJIOTEPMHUYECKHE PEAKIMH; TEIUIOBOH 2 deKT peak-
UU; PO aTromMa, SJICKTPOHHBIN CJIOW aToMa, aToMHasi opOuTab,
panuyc atoMa, XUMHUYECKasl CBSI3b, MOJISIpHAsl U HENOJISIpHAasl KOBa-
JIEHTHAasl CBsI3b, HOHHAsI CBsI3b, MOH, KATHOH, aHHUOH, pacTBOpP, Mac-
coBas J10JIs BellecTBa (IPOIeHTHAas KOHLIIEHTpAllUs) B PacTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX I10-
HATHUH (CM. II. 1) ¥ IPpUMEHSITH 3TH MOHATHS IPU ONMMCAaHUU BEIIECTB
M UX IPEBpaIICHUH;

3) ucnoavzoeams XUMHUYECKYIO CHMBOJIMKY JJIsI COCTABJICHUS
(opmy BemiecTB 1 ypaBHEHUH XUMHUYECKUX PEAKIINI;

4) onpedensimob BaJT€HTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COE-
JIMHEHMUSIX; CTEIIEHb OKHUCJICHHS 3JIEMEHTOB B OMHAPHBIX COCJIMHEHH -
sIX; TIPUHAJIC)KHOCTh BEIIECTB K ONpeseIEéHHOMY KJIacCy COEIHHE-
HUU 1o GopmyliamM; BUJ XUMHUYECKOU CBsI3U (KOBaJICHTHAsI U UOH -
Hasl) B HEOPraHUYECKUX COCJTNHEHUSIX;

5) packpvieame cmoica Tlepuonuueckoro 3akona . . Meuuene-
eBa: JIEMOHCTPHPOBATh IOHUMAHHE IEPHUOJUUYECKON 3aBUCHUMOCTH
CBOMCTB XHUMHYECKHUX BJIEMEHTOB OT MX ToJjioxxeHust B [lepuonnue-
CKOM cucTeMe; 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA
COCTaBa, aTOMHO-MOJICKYJIIPHOTO YyY€HHs, 3aKOHa ABOTaapo; onu-
cvleamsb U xapaxmepuzoeams TadbnuuHyw dopmy Ilepuonnyeckoit
CHUCTEMBl XHMHYECKHUX OJJIEMEHTOB: pa3jinuaTh MOHATHS «TJaBHAas
noarpymnmna (A-rpymnma)» u «modounas noarpynna (b-rpymnma)», ma-
Jble U OONBIINE TEPUOMBI; COOMHOCUMb OOO3HAYECHHS, KOTOPHIC
nMmeroTest B tabnune «llepmonmueckas cucreMa XUMHYECKHX dJie-
menToB JI. 1. MeHnaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPO-
€HHUsI AaTOMOB XHUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsifl sapa, oomiee
YHCIIO 3JIEKTPOHOB M pPaCIpeleJICHHE UX 10 DJIEKTPOHHBIM CJI0SIM);

6) xkraccuguyuposams XUMHUECKHUE DIIEMEHTBI; HEOpPraHWdYe-
CKHeE BEIIIEeCTBA; XUMHUYECKHE peakInH (110 YHUCITy U COCTaBy yda-
CTBYIOIINX B PEaKIIMH BEHISCTB, IO TEILIOBOMY 3 DeKTy);
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7) xapaxkxmepuzosams (onucwvieams) OOIINE XUMHUUYECKUE CBOM-
CTBa BEIICCTB PA3JIUYHBIX KIIACCOB, MOJTBEPIK/Iasi OIMMUCAHUC TIPUME -
paM¥u MOJICKYJIIPHBIX YPAaBHEHHII COOTBETCTBYIOIINX XUMHUYICSCKUX
peakuuii;

8) npoenozuposams CBOWCTBa BEIIECTB B 3aBUCHMOCTH OT MX Ka-
YECTBEHHOTO COCTaBa; BO3MOXKHOCTH MPOTEKAHUSI XUMHUUECKUX TIpe-
BpAIlIEHUH B pa3IHYHBIX YCIOBHAX;

9) sbluucasmb OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO
MaccChl BEIIECTB; MacCOBYIO JIOJIIO XMMHYECKOI'0 dJIeMeHTa 1o ¢dop-
MyJI€ COCJIMHEHHS, MacCCOBYIO JIOJIIO BEIIECTBAa B pacTBOPE; MPOBO-
JIUTh PAcYETHI 110 YPAaBHEHUIO XUMHUYECKON PEAKIINU;

10) npumensams OCHOBHBIC ONEPAIMH MBICIUTEIBHON NEATEIBHO-
CTH — aHaJIW3 U CUHTE3, CpaBHEHUE, 0000IIIeHNe, CUCTeMaTH3allHIo,
KITaCCU(PUKAIINIIO, BBIABICHUE NPUYNHHO-CIICJICTBEHHBIX CBs3eil —
A1 U3YyYCHUA CBOMCTB BCIIECCTB M XHMHUCCKHUX peaKL[I/Iﬁ; eCTeC-
CTBCHHO-HAay4YHbIC MCTOAbI IMO3HAHUSA — Ha6J'IIO,Z[eHI/Ie, U3MEpPCHUC,
MOJICITUPOBAHUE, DKCIICPUMECHT (peaIbHBIA U MBICIICHHBIN);

11) credosams tipaBUIIaM TOJB30BaHUS XHMHUUYECKOU IMOCYJION U
JJabopaToOpHBIM O00OpYyJOBaHHEM, a TaKXKe IIpaBUJaM OOpallcHUs
C BEHISCTBAMH B COOTBETCTBUHM C WHCTPYKIHUSIMH IO BBITIOJIHCHUIO
JTa0OpPaTOPHBIX XUMHUYECKUX OMNBITOB IO MOJYYCHHUIO U COOMPAHUIO
razoo0pa3HbIX BellecTB (BOJOpOAa M KHUCIOPOJa), IPUTOTOBICHUIO
pacTBOpPOB € onpeAeEHHON MacCOBOM A0Jiel pacTBOPEHHOTO BEllE-
CTBa; IUIAHUPOBATH U IIPOBOIUTH XWMHYECKHE SKCHSPUMEHTHI IIO
pacrno3HaBaHHUIO PACTBOPOB IIEJIOYEH U KUCJIOT C MOMOIIbI0 MHINKA -
TOpOB (Jlakmyc, (peHoIpTaICHH, METHJIIOPAHXK U AP.).

9 KJIACC

1) packpvieames cmoblici OCHOBHBIX XUMHUYECKHUX TMMOHSTHHA: XHMH-
YEeCKHH 3JIEMEHT, aTOM, MOJIEKyJia, HOH, KATHOH, aHHOH, IIPOCTOE
BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJICHTHOCTbH, 3JIEKTPOOTPHUIIATEIb-
HOCTbh, CTCIICHb OKHCIECHHUS, XMUMHUYECKas PeakIusi, XUMHUYECKas
CBSI3b, TCIUIOBOM 3 (PEeKT peaknu, MOJIb, MOJISIDHBII 00BEM, pac-
TBOP; BJISKTPOINUTHI, HEIIEKTPOJINTHI, DIIEKTPOJIUTHIECKAs JTUCCO -
oUanys, peakliud HOHHOTro OOMEHa, KaTajJu3aTop, XHMHYECKOe
paBHOBecHe, oOpaTuMble U HEOOpaTUMbIe PEaKIUU, OKUCIIUTENb-
HO-BOCCTAHOBUTEIbHbBIE PEAKIIUHU, OKUCIIUTEIb, BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, alIOTPONHUs, aM(pOTEPHOCTb, XUMHU-
geckasi CBsI3b (KOBaJICHTHAsI, MOHHAs, METaJJIM4YecKas), KpUcTal-
Jauyeckasl peuéTka, Koppo3usi METAJLUIOB, CILUIABbI; CKOPOCTh XUMU-
YeCKOW peakiuH, npeaenbHo gomycrumasi konnenrpauus (IT1K)
BEIIIECTBA;

XUMUA. 8—9 knacchbl 25



2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX I10-
HATAH (CM. 1. 1) ¥ IPUMEHSITH 3TH MTOHITHUS NPHU OIMMCAHWH BEIISCTB
U UX IIPCBPAICHUIA;

3) ucnonvzoeams XUMHUUYECKYK) CHMBOJIHKY JIsI COCTaBIICHUS
¢opMyIT BemecTB U ypaBHCHU N XUMHUYCCKUX PEaKITHIA;

4) onpedensimb BaJCHTHOCTb U CTCICHb OKHUCICHHUS XHUMHUYESCKHUX
SJIEMEHTOB B COCJIMHEHMSX Pa3JINYHOr0 COCTaBa; NPUHAIJICKHOCTD
BEIIECTB K ONPEeACIEHHOMY KJIAacCy COCIMHEHUI 1Mo (opmyliaM; BUQ
XUMHUYCSCKON CBsI3UM (KOBaJICHTHAsI, HOHHAs, METAJJTNYEeCKasi) B HE-
OpPTraHUYECKHUX COCJIMHECHUSIX; 3apsi)i MOHA IO XUMHUYECKOH popmy-
Je; XapakTep Cpeabl B BOIHBIX pacCTBOpPaX HEOPTaHUIESCKUX COCIU-
HEHUM, TN KPUCTAJUTMICCKON pemETKN KOHKPETHOTO BEIIIECTBA;

5) packpwvisamo cmwicn Tlepuonuyeckoro 3akona JI. 1. Menpene-
€Ba U JEeMOHCTPHPOBATh €r0 MOHUMAaHUE: ONUCHLIBAMb U XAPAKMe-
puzosame TabImaHyI0 PopmMmy [leprnoanyaeckoil CHCTEMBI XUMHUYC-
CKHUX DJJICMEHTOB: pa3idudaTh MOHATHS «rjlaBHas moarpynmna (A-
rpynmna)» u «nobounas noarpynmna (b-rpynma)», mansie u 605b-
e TIEPUOIBI; COOMHOCUMb 0003HAYCHUS, KOTOPBIC UMEIOTCS B TIe-
pHUOIMYECKO# TaOJIMIle, C YUCIIOBBIMH XapaKTEPUCTUKAMHU CTpPOE-
HUSI AaTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsif sijipa, oo1ee
YHCIIO JICKTPOHOB U PACIIPEJICIICHUE UX I10 SJICKTPOHHBIM CIOSIM );
00bsicHAMb 00IHE 3aKOHOMEPHOCTH B U3MCHCHUHU CBOMNCTB DJICMCH -
TOB U UX COeI[I/IHeHI/Iﬁ B MIpeaciax MaJlblX MEPHUOJ0OB U I'NIaBHBIX IO -
TPYIII C yIETOM CTPOCHUS UX aTOMOB;

6) kraccuguyuposams XUMUYECKHE DIEMEHTHI, HEOpraHude-
CKHeE BEIIECTBA; XUMHUUYECKHE pPEaKIMH (110 YHUCIIy U COCTaBy yda-
CTBYIOIINX B PEAKIIHH BEIICCTB, ITO TEIUIOBOMY (P PEeKTy, MO u3Me-
HEHUIO CTETICHEH OKHCICHUS XUMHUUIECKUX 2JIEMCHTOB);

7) xapaxmepuszoeamse (onucviéams) OONIHE U CHEIUPUUIESCKHE
XUMHUYCSCKHE CBOMCTBA ITPOCTHIX U CIIOXKHBIX BEIIIECTB, ITOITBEPIK-
asi OMUCaHue NpUMEpPaMH MOJECKYJISIPHBIX U MOHHBIX ypaBHCHHUH
COOTBETCTBYIOIIINX XUMHUYCCKUX peaKL[HfI;

8) cocmaensames ypaBHEHHUS DICKTPOITUTHUCCKON THUCCOIUAITAN
KHCJIOT, IIEeJIOUEe U COJiel; MOJHbIE U COKpaIllEHHbIE YPAaBHEHUS pe-
aK[IU¥ MOHHOTO OOMEHa; YpaBHCHUS PCaKIIHIl, TOATBEPIKIAFOIIIINX
CYMIECTBOBAHNE T€HETUYCCKOU CBSI3U MEYKIY BEIISCTBAMHU Pa3IIAY-
HBIX KJIACCOB;

9) packpwvieams CYUHOCThH OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKkmuii IMOoCpeaCTBOM COCTABJICHMSI 3JIEKTPOHHOrO OajlaHca 3THX
peakuuii;

10) npoenozuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOCHHS; BOSMOYKHOCTH NPOTCKAHUS XUMHUYCCKUX ITPEBPaAICHUN
B PA3JIMYHBIX YCIIOBUAX
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11) gwiuucnams OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJSIPHYIO
MaccChl BEIIECTB; MAacCCOBYIO JIOJIIO XUMHUYECKOTO 3jieMeHTa 1o ¢Gop-
MyJ€ COCIMHEHHUS; MAaCCOBYIO JIOJIIO BEIIECTBa B PAacTBOPE; MPOBO-
JUTH PacdEThl IO YPABHEHUIO XMMHUYECKOU PEaKINH;

12) credosams mpaBuiIaM MOJBb30BAHUS XUMHYSCKOW MOCYIOU H
JTa0opaToOpHBIM OOOpyIOBaHMEM, a TaKXKe IIpaBWJIaM OOpalIeHUs
C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH IO BBIITOJIHEHUIO
JJaGOPATOPHBIX XMMHUUYECKUX OIBITOB MO IOJYYEHHIO U COOMPAHHIO
ra3zoo0pa3HbIX BEHIECTB (AaMMHAKa U yTIJICKHUCIIOrO rasa);

13) nposooums peaknuu, MOATBEPKIAAOINIAEC KAYCCTBCHHBIH CO-
CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUJI-
Opomun-, nomuna-, xkapbonart-, ¢ocdar-, cummkar-, cymsdar-, TH-
JIPOKCHUI-UOHBI, KATUOHBI AaMMOHHS M HOHBI M3YyUE€HHBIX METAJIOB,
MIPUCYTCTBYIOIIHNE B BOJAHBIX PACTBOPAaX HEOPraHMYECKUX BEIIECTB;

14) npumensms OCHOBHBIC ONEPAIMHM MBICIUTEIBHON NEATEIBHO-
CTH — aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IIECHNE, CUCTEMAaTH3aIHIO,
BBIAABJICHHUEC TIPHUYMHHO-CICACTBCHHBIX cBsI3er — JJIs1 U3YUYCHUSA
CBOMCTB BCIIECCTB U XHUMHYCCKUX peaKHHﬁ; CCTCCTBCHHO-HAY4YHBIC
METOAbl TO3HaHUsA — HAOIIOAEeHNE, U3MEPEHHE, MOIEIHPOBAHHUE,
SKCIIEPUMEHT (peajbHBIH U MBICICHHBIN).
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ewwedlodu Berogeq

TEMATUYECKOE NM/TAHUPOBAHUE

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE Bpemsa

8 KJIACC

(2 4 B Hegeno, BCero 68 4, M3 HUX 3 4 — pe3epBHOE BpeMs)

IIpuMepHEbIe TeMBlI,
packpbIBalolye AaHHbIH
pa3jeJ nporpamMmsi,

U KOJINYECTBO YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI AeSITEJIbHOCTU
0Gy4yarIMxcsa

Pamen 1. HepBOHa‘IaHLHLle XUMHYCCKHE ITOH

sitst (20 1)

Tema 1. XuMusi — BaKHast
06J1aCTh €CTeCTBO3HAHUA U
NPaKTUYeCKOH JedaTeIbHO-
CTH YeJIOBeKa

(CRY)

IIpenmer xumuu. Posib XuMHUU B )KU3HHU
yenoBeka. XUMHUsI B CHCTEME HayK.
MeTo bl TO3HAHKS B XUMHHU.

Tena n BemecTBa. PU3HUYESCKHE CBOMCTBA
BEIIECTB. ATpEeraTHOE COCTOSTHHE
BellecTB. UUCThIE BEIIECTBA Y CMECH.
Cnoco06sbl pa3zaenieHust cmeceit. dusuue-
CKHE U XUMHYECKHe siBJIeHHus. [Ipu3Ha-
KH U YCJIOBUSI IPOTEKAHUS XHMHYCCKUX
peaknmii.

3HAKOMCTBO C MpaBWJIaMu 0E€30TTaCHOCTH
U TIipuéMaMu paboOThl B XUMHYECCKOMN
J1abopaToOpUH.

JleMoHCcTpanuu

1. JTabopaTopHOe 060opyI0BaHHUE.

2. Paznuunble BUILI XUMHUYECKOM
NOCYIbI.

6 PackpbIBaTh CMBICII HM3y4aeMBbIX
MOHSITUH.

6 PackpbIBaTh poJib XUMHUHU B NPUPOJAEC U
JKU3HH YeJIOBeKa, €€ CBA3b C APYTUMHU
HayKaMH.

6 Pa3nuuaTh YNCTHIE BEIIECTBA U CMECH;
OJTHOPOJHBIE U HEOJHOPOIHBIE CMECH.

6 Paznuuate uU3NUECKHUe U XUMHUYECKHE
SIBJICHUSI.

6 OnpenensiTh MPU3HAKA XUMHIECKHX
peax1uii ¥ yCI0OBUS UX IPOTEKAHUS.

6 CnenoBaTh NpaBHJIaM MTOJIB30BAHUS
XUMHAYECKON MOCYya0H U T1a00opaTOPHBIM
o0opytoBaHMEM, a TAaKXKe IIPaBUIIaAM
oOpamieHus ¢ XUMHUYECKUMH Bellle-
CTBaMH B COOTBETCTBUH C HHCTPYKIIHSI-
MU T10 BBITIOJTHEHUIO MPAaKTHIECKUX
paoor.
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3. OOpasns! BenecTs.

4. CriocoObI pazaeneHust cMeceit (uiib-
TPOBaHHUE, BBIMAPUBAHHE, IUCTHILIS-
uusi, xpomatorpadusi).
JlaGopaTopHbIe U IPaKTUYeCKHEe
paéoThl

Jlabopamopnvie onvimowi:

Omnucanve GU3NYECKUX CBOUCTB BEILIECTB.

PasneneHne cMecH ¢ TOMOIIBIO MAarHHUTa.
Ilpaxmuueckue pabomei.:

Ne 1. IIpaBuiia paGoThl B 1a00OpaTOpuUn
¥ IpUEMBI OOpaIeHus! ¢ JJabopaTOPHBIM
000pyIOBaHHUEM.

Ne 2. PazneneHue cMmeceil (Ha mpuMepe
OYHCTKHU MTOBAPEHHOM COJIN)

6 ITnmaHupoBaTh U NPOBOAUTE XUMHUYE-
CKHI SKCHIEPUMEHT 10 U3yUSHHUIO U
OIMCAaHUIO (PUBHYCCKUX CBOMCTB
BEIIECTB, CITIOCOOOB pa3ieIeHHs cMecei
BEIIECTB.

6 Vcrionp30BaTh NPHU BBITTOJIHEHUHU
y4eOHBIX 3aJJaHHUI U B IIpoIlecce
HCCIe10BaTEIbCKON NesTeIbHOCTU
Hay4HO-IIOMYJISIPHYIO JINTEPaTypy
XUMHUUYECKOT'0 COJAEPIKAHUSA, CIIPAaBOY-
HbIE MaTepualsl, pecypcsl HTepHeTa.

6 BeicTpauBaTh pa3BEpPHYThIC IUCbMEH-
HbIE€ U YCTHBIE OTBETHI C OIIOPOH Ha
uHpopManHio u3 yudeOHUKA U CIIPaBOU-
HBIX MaTEePHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YUYEHHBIM NOHATUUHBIA anmapar
Kypca XUMHU

Tema 2. BemjecTBa
U XMMHYecKUue peaKnuu
(15 q)

ATOMBI U MOJIEKYJIbl. XMUMHUYECKUE
3JIEMEHTBI. 3HAKH (CUMBOJIBI) XHMHYE-
CKUX 3J1eMeHTOB. IIpocThie U ClI0XKHBIE
BEIIECTBAa. ATOMHO-MOJIEKYJISIPHOE
yUeHHe.

Xnmuueckast popmyna. BameHTHOCTH
aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH
TIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCH-
TeIbHast aTOMHas Macca. OTHOCHUTEIbHAS
MOJEKyJIsIpHast Macca. MaccoBast 1oJIst
XUMHWYECKOTO 3JIEMEHTAa B COCTUHEHHH.
dusznueckre U XUMHUUIECKUE SBIICHUSI.
Xumunueckast peakuusi. [Ipu3znaku

U yCJIOBUS NPOTEKAHUS XUMHUYECKUX
peaknuii. XuMHU4YeCcKUe ypaBHEHUsI.

6 [IpUMeHsITh €eCTECTBEHHO-HAaYUHBIS
METO/IbI MO3HAHUS (B TOM YHCIIe
HaOJII0IeHNEe, MOJISJINPOBAaHUE, SKCIIe-
PHUMEHT) U OCHOBHBIE OITepaluy
MBICITUTEIIBHOM eI TeIbHOCTH (CpaBHE-
HUE, KIacCUDUKAIIHS) I U3YUCHHS
BELIECTB U XUMHUYECKHUX PEaKIUil.

6 PackpbIBaTh CMBICII H3yYaeMbIX
MOHSITHI U 3aKOHOB U IPUMEHSTH OTH
TOHSITHS TIPX ONTMCAHUH CBOWCTB
BEIIECTB M UX [IPEBPAIllCHU .

6 Paznuuath GU3NYECKHE U XUMHYECCKUE
SIBJICHUSI, OOBSICHSITh UX CYIIHOCTB C
TOYKH 3PEHHST ATOMHO-MOJICKYISIPHOT'O
YUCHHSI.
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ewwedlodu Beroged

Ilpooonocenue maobn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

TWnel XUMUYECKUX PEaKIUi (CoeTuHE-
HUSI, PA3JI0’KCHUSI, 3aMCIIICHUS, OOMCHA).
3aKOH COXpaHEHHUS MAaCChl BEIIECTB.

M. B. JIOMOHOCOB — yU&HBIH-9HIIUKJIIO-
HEIUCT.

JleMoHCcTpauuu

duznyeckue siBICHUS (pacTUpPAHUC
caxapa B CTyIIKe, KUTIICHHE U KOHICHCa-
U BOJBI U T. 11.).

Xumuueckue siBaeHUsI (TOPEHHUE CBEYH,
pas3iioKeHue caxapa, B3auMOJICHCTBHUE
CEpPHOM KHUCJIOTHI C XJIOPHUIOM Oapwusi,
pasnoxxenue runpokcuna meau(ll), B3a-
UMOJICUCTBHUE JKeje3a C Cepoi, B3auMO-
JIeHCTBHE JKeje3a C paCTBOPOM COJIA
meau(1l)).

OMbIT, WILTFOCTPUPYIOIIUI 3aKOH COXpa-
HEHHSI MacCCHhl.

JlaGopaTopHble U NMPaKTHYeCKHe PaGoThl
JlabopamopHvie onvimul:

[Ipumepsl pu3NUEeCKUX sIBICHHUH (IL1aB-
JIGHUE BOCKA, TasTHUE JIbJIA).

6 Omnpenensarsh NPU3HAKHM XUMUYSCKHUX
peakiuii, yCIOBHs UX IPOTCKAHHUS.

6 OOBSICHATH CYITHOCTh (PU3UUECKHUX U
XHUMHYECKHX SIBJICHUH C TOYKH 3PCHHUS
aTOMHO-MOJICKYJISIPHOT'O YUYCHUS.

6 KinaccuduipoBats XUMHYECKHE
peakiuu (110 YHUCILYy U COCTaBY pearupy-
FOIIIUX B 0OPa3yOIUXCS BEIICCTB).

6 CocTaBisiTh (hOPMYJIIBI OMHAPHBIX
BCIIECTB 110 BaJICHTHOCTH U OINPEIEIISTh
BaJICHTHOCTH 110 (hOpMYyJIaM BEIIECTB.

6 PacctaBiaTh K03 PUIIHEHTH B ypaBHE-
HUSIX XUMHUYECKUX PEaKIIUi.

6 Cie1oBaTh IpaBUjIaM MOJIL30BAHMS
XUMHYECKOH MOoCy0H U JTaG0opaTOPHBIM
000pyIOBaHHEM, & TAK)KE IIPAaBUIIaAM
oOpalieHus ¢ BeIecTBaMu B COOTBET-
CTBHUH C MHCTPYKLHSIMH IO BBITIOJIHE-
HHIO JTaOOPATOPHBIX XUMHUYECKHUX
OIIBITOB.

6 Mcrionb30BaTh NpU BBINIOJHEHUHU
y4eOHBIX 3aJIaHUi U B ITpoLiecce
HCCJIEIOBATEILCKON IesATeIbHOCTH
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IIpumepbl XUMUYECKUX SIBISHUN
(IpokanuBaHHE MEIHOHN MPOBOIOKH,
B3aUMOJICHCTBHE Mella C KUCIOTOI).
Mopaenn aTOMOB U MOJIEKYJI.

Buviuucnenusn

— OTHOCUTEJIBbHON MOJICKYJISIPHON
Macchl BEIIECTB;

— MacCOBOU 101U XUMHUYECKOI'O DJIEMEH-
Ta 1Mo (GopMyJie COeANHECHUS

Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COACPKAHUS, CIIPABOY-
HbIE MaTepuasl, pecypcel MHTepHeTa.

6 BricTpauBaTh pa3BEPHYThIE MUCbMEH-
HBbIE€ U YCTHBIE OTBETHI C OMOPOI1 Ha
uHpOopMaIHio U3 yuyeOHUKA U CIIPaBOU-
HBIX MaTE€PHUAJIOB, TPAMOTHO HCIIOJIb30-
BaTh M3y4YCHHBIM MOHSITUNWHBIN anmapar
Kypca XUMHU

Pasges 2. BaxkHeiilne npejcTaBUTe/IM HeopraHmyeckux Beects (30 u)

Tema 3. Bo3ayx. Kuciaopoga.
IloHATHE 06 OKCHAAX
(CRY)

Bosnyx — cmech razo. CocTaB Bo3yxa.
Kucnopon — snemMeHT u pocToe Bele-
cTBO. O30H — aIOTpOITHAs MOAU(UKa-
nus kuciaopoaa. HaxoxaeHue kuciaopo-
Jla B Ipupoje, pusndeckue u Xumuye-
CKHe CBOMCTBA (peaKIMy OKUCIICHUS,
ropeHue). Y CjI0BHUsl BOSHUKHOBEHHUS U
npekpanieHus: ropeHust. [loasitue

00 okcHuaax.

Cr1oco0BbI MOJIydeHHsT KHCIIOpoa B
J1abOpaTOPHUH U MPOMBIIIUICHHOCTH.
ITpumenenue kucnopona. Kpyrosopor
KHCJIOpOJa B IPUPOJE.

TennoBoii 3pPpexT XuMHIecKon peak-
OUH, NIOHATHUEC O TCPMOXUMHUYECCKOM
YpPaBHEHUH, 9K30- M SHIOTEPMHUYCCKUX
peaKIusX.

6 PacKkpbIBaTh CMBICI U3yYJaeMBbIX
MOHSATHH U NPUMEHSITh 9TH HOHSTHS
IpU OIMMCAHUHM CBOWCTB BEIIECTB U UX
IpeBpalleHuil.

6 XapakTepu3oBaTh (OMHCHIBATBH)
CcOCTaB BO3/1yXa, (PU3NUECKUE U XH-
MHYECKHE CBOMCTBa KHCJIOpPO/ia,
CTIOCOOBI €TO TTOTYICHHUsI, IPUMEHEHHUE
U 3Ha4YCHUE B IIPUPOJIE U KU3HU
9eJI0BeKa.

6 CpaBHHBATh PEAKIINN TOPECHUS U
MEJIJIEHHOT O OKHCIIEHHUSI.

6 CoOupaTth NprOOpPHI TS TOJTYYSHUSI
KHCI0POAa (BEITECHEHHEM BOJIBI 1
BO3/1yXa).

6 Pacnio3naBaTh ONBITHBIM NYTEM
KHCJIOPO/I.
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ewwedlodu Benogeq

Ilpooonocenue maobn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Tonnueo (He(dTH, Yroib U METaH).
3arps3HeHHue BO31yXa, CIIOCOOBI €ro
MpeaOTBpAICHHs. Y CHIICHHE MapHUKO-
BOro 3¢ ¢eKra, pa3pynicHue 030HOBOT'O
cI1os.

JleMoHCcTpauuu

BszaumoneiictBue ¢ocdopa, cepsl

M JKeJie3a ¢ KUCJIOPOIOM (BO3MOXKHO
HCITOJIb30BaHUC BI/II[eOOHI)ITOB).
OmpeneneHue coaepKaHusT KHCI0POaa
B BO3yXE€.

OMBITHL, AEMOHCTPUPYIOIIHNE YCIOBHS
BO3HUKHOBCHUS U NNPEKPAILLICHUSL
TOpPECHUS.

JlaGopaTopHble M NpaKTHYecKHue
pa6oThl

Jlabopamopnuviil onvim:

O3HakoMIICHHE ¢ 00pa3IilaMHu OKCHJIOB.
IIpakmuuecras paboma:

Ne 3. I[NoydyeHue u cobupaHue KUCIOPO-
J1a, N3y4eHHE ero CBOMCTB.

6 Vcriosib30BaTh XUMHUYECKYHO CUMBOJIH-
Ky JUTsl cocTaBiieHusi GOpMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHUI XHMHYE-
CKHMX peaKlHil C ydacTHeM KHCIIOpO/a.

6 OOBSICHITH CYIIIHOCTHh KOJIOTHYCCKUX
poGJeM, CBSI3aHHBIX C 3arpsi3HCHHEM
BO3IyXa.

6 CieoBaTh mpaBmiiaM 0e30IacHoOi pado-
ThI B JIA0OPATOPUH MPH UCITOJIB30BAHUH
XAMHWYECKOH MOCyabl U 000pYy I0BaAHUS,
a TakKe IpaBHiIaM OOpalCHHs C
TOPIOYMMU BEIIECTBAMHU B OBITY.

6 TlitaHupOBaTH U OCYIIECTBIISITH Ha
MPAKTUKE XUMHUIECKHE DKCIICPUMEHTHI,
MIPOBOJAUTH HAOIIIOICHUSI, IeJIaTh
BBIBOJIBI T10 Pe3yJIbTaTaM dKCITePH-
MEHTA.

6 YyacTBOBaTh B COBMECTHOW paboTe
B Ipynire.

6 Mcrionb30BaTh NpU BBINIOJHEHUHU
y4eOHBIX 3aJaHUI U B TIPOIIecce
HCCIIeI0BATEIIbCKON NeSITeIbHOCTH
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Botuucnenusn

— MOJICKYJISIPHOU MacChl KHCIIOpOaa

¥ 030HA HAa OCHOBAaHHH aTOMHOM MacCChI
XHMHYECKOI'O DJIEMCHTA

HAyYHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHYECKOTO COJEp>KaHUs, CIIPaBOd-
HBIE MaTepuaibl, pecypchl MHTepHeTa.

6 BoeicTpauBaTh pa3BEPHYTHIC IUCHEMEHHBIEC
M YCTHBIC OTBETHI C ONIOPOi Ha HHpOpPMa-
IUIO U3 ydeOHHUKa U CIIPAaBOYHBIX MaTe-
puanoB, TpaMOTHO UCIIOJIb30BaTh N3yYEeH-
HBIA NOHATUMHBIN annapaT Kypca XUMUH

Tema 4. Bogopoga.
I[TonaTue o KMcCJI0TaAX
M COJIAX

(59)

Bopopon — sneMeHT u ripocToe Bete-
cTBO. Haxoxxaenue B nmpupone, pusude-
CKHE U XMMHYECKHE CBOMCTBA (Ha
npuMepe B3aUMOACUCTBUSA ¢ HEMeTaljla-
MH ¥ OKCHUJIAMHU METaJJIOB), IPUMCHE-
HUE, CIIOCOOBI TTOJTyYCHUS.

IToHsITHE O KHMCJIOTAaX U COJISIX.

JleMoHCcTpanuu

TTonyuenue, cobupanue U pacrio3HaBa-
HHUE BOJAOPOAA.

I"'openue Bosopona.

B3aumonelictBue Bo1opoia ¢ OKCUIAOM
meau(1l).

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

Jlabopamopnuiii onvim:
B3anmozaeicTBre KUCIOT ¢ MeTaUIaMH.
Ipakmuueckas paboma:

Ne 4. Tlony4yenue u coOupaHue BOAOPOAa,
HU3y4EeHHE ero CBOMCTB.

6 PackpbIBaTh CMBICJI H3y4aeMbIX MOHS-
THH ¥ NPUMEHSITH OTU HOHSTHS TIPU
OIMCaHUH CBOMCTB BEILIECTB M UX
IpeBpalicHuM.

6 XapaKTepHu30BaTh (OMHCHIBATB)
(uszmyeckue U XMMHUYECKHUE CBOMCTBA
BOJOPOJIa, CIIOCOOBI €0 MOJIyUYCHUs,
IIpUMEHEHHE.

6 Cobupats npubop ISl MOTyIESHHUS BOJO-
pona.

6 11criosib30BaTh XMMUYECKYIO CHMBO-
JINKY JUIsl COCTaBICHUsST hopmyt
BEIIECTB, MOJICKYJSIPHBIX YpaBHESHUU
XUMHYSCKUX PEaKIUN C ydacTHEeM
BOJIOPOJIA.

6 CiietoBaTh IpaBuiiaM 0e30MacHOM
paboTHI B Ta0OpaTOPUHU IIPH UCIIOIb-
30BaHUN XUMHUYECKOMN MMOCY/IbI U
000pyIOBaHMUs, a TAK)KE IIPaBHUIaM
oOpaleHHs ¢ TOPIOYUMHU BEIIECTBAMHU
B OBITY.
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ewwedlodu Berogeq

Ilpooonocenue maobn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Botuucnenus

— MOJICKYJISIPHOI MaccChl BEIleCTBa Ha
OCHOBAaHHM aTOMHOM MacChl XUMUYE-
CKHX DJIEMEHTOB

6 [InanupoBaTh U OCYIIECTBIISITH HA
MPAKTUKE XUMHUYECKHUE SKCICPUMECHTHI,
IIPOBOJUTH HAOIIOACHUS, AeJIaTh
BBIBOJIBI 1O pe3yIbTaTaM dKCIIEPUMEHTA.

6 YgyacTBOBaTh B COBMECTHOI paboTe B
rpymnre

Tema 5. KosinyecTBeHHbIE
OTHOILUIEHUA B XUMHUH
(44)

Komnnuecrso Bemecrsa. Mosb. Moisip-
Has Macca. 3akoH ABoraapo. MoJsip-
HBII 00BEM ra3oB. PacuéTel Mo xumMuye-
CKHUM ypaBHCHHUSIM.

JleMoHCcTpanus
OO0pa3ubI BEMIECTB KOJIUIECTBOM 1 MOITB.

Boluucnenus

— 00BbEMa, KOJTMYeCcTBa BEIeCTBA ra3a
110 €r0 U3BECTHOMY KOJIMYECTBY BeIle-
CcTBa WM 00BEMY;

— 00BEMOB Ta30B MO YPAaBHEHHUIO
peaKInu Ha OCHOBE 3aKOHA OOBEMHBIX
OTHOIIICHUU Ta30B

6 PackpbIBaTh CMBICI N3y9YaeMBbIX
HOHATUH U IPUMEHSITh 3TH TTOHSITHS,
a TakyKe M3y4EeHHBIE 3aKOHBI U TEOPUH
IS peIISHUsI pacYETHBIX 3a71ad.

6 BB{ucIsITh MOJISAPHYIO MAacCy BEIIECTB;
KOJIMYECTBO BelllecTBa, 0ObEM rasa,
Maccy BEIIeCTBa;

6 IIpoBOIUTH pacyYEThI IO YPAaBHEHHSIM
XUMHYECKUX PEeaKIuii: KOJIN4IeCcTBa,
00BEéMa, Macchl BEMIECTBA IO U3BECTHO-
My KOJIMYECTBY, 00BEMY, Macce peareH-
TOB HJIM TIPOYKTOB PEaKIIHH.

6 BricTpanBaTh pa3BEpHyThIE TUCHMEH-
HBIE ¥ YCTHBIC OTBETHI C OTIOPOil Ha MH-
dopmaruio n3 yueOHUKa U CIIPABOYHBIX
MaTepHaJIoB, TPAaMOTHO MCTIIOIB30BaTh
U3YUYEHHBIN MOHATUWHBIN anmapaTt
Kypca XuMHUHU
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TeMma 6. Boga. PacTBopbI.
IloHATHE 06 OCHOBAHUAX
(6w

duzuyueckre CBOMCTBA BOJBI. AHAINU3
U CUHTE3 — METO/bI U3YUYCHHS COCTaBa
BO/JIBI.

XUMHYECKHE CBOMCTBA BObBI

(peakuu ¢ MeTajuIaMHU, OKCUAaMU
METaJJIOB U HEMETAJLJIOB).

CoctaB ocHoBaHuK. [ToHsATHE 00 UHIN-
KaTopax.

Bopna kak pactBoputenb. PacTBOpEI.
PacTBOpUMOCTE BEIIECTB B BOJIC.
HacpwllieHHbIE ¥ HEHACHIIIIEHHBIC
pacTBOpBI. MaccoBasi 10JIsT BEIIeCTBA B
pactBope.

Posnb pacTBOpOB B IpHUPOJIC U B )KU3HU
qesioBeka. KpyroBopoTt BOJbI B IPUPOJIEL.
3arps3HeHne NpUpOaHbIX Boa. OxpaHa
M OYHCTKA OPUPOTHBIX BOX.

JleMoHCcTpanuu

DAEKTPOIIN3 BOJIBI, CHHTE3 BOIBIL,
B3aNMOJICHCTBHE BOJBI C METAJLIAMH
(Na, Ca) (BO3MO>XKHO UCIIOJIb30BaHUE
BHUICOMATEPHATIOB).

PacTBOpeHHE BEIIECTB ¢ Pa3ITUIHON
pacTBOPUMOCTBIO.

WccnenoBanre pacTBOPOB KUCIOT U
IIEJIOYEH C MOMOIIBIO HHIUKATOPOB.

JlaGopaTopHble U MpaKTHYeCKUe
pa6oThbl

Ilpaxkmuueckas paboma.

Ne 5. IIpuroroBieHue pacTBOPOB C
onpeneaéHHoi MaccoBOH oyiel pac-
TBOPEHHOI'O BEILIECTBA.

6 PackpbIBaTh CMBICI U3yYaeMBbIX
TOHSITUH U IPUMEHSITH 3TH ITOHSITHUSI
P OITUCAaHUH CBOHCTB BEIISCTB U UX
IIpeBpallcHUH.

6 XapakTtepnu3oBaTh (pU3NIECKHE U
XHUMHYESCKHE CBOMCTBA BOAHI, €€ POIIb
KaK pacTBOPUTEIISI B IIPUPOIHBIX
mpoIlieccax.

6 CoCTaBJISITh YypaBHCHUS XUMHUECKUX
peakuuii ¢ yqacTHEeM BOJBI.

6 OOBSICHSTH CyITHOCTb 9KOJIOTHYSCKUX
npoosIeM, CBSI3aHHBIX C 3arpsi3HCHUEM
MIPUPOIHBIX BOJI, CITOCOOBI OYHCTKHU
BOJBI OT IIpUMeEcei, MepbI IO OXpaHe
BOJI OT 3arpsI3HECHUS.

6 IllmaHupoBaTh U OCYIIECTBIISATH Ha
TMPAKTUKE XUMHUYECKHNE YKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOAEHHUS, IeNaTh BbI-
BOJIBI ITO pPe3yJIbTaTaM dKCIEPUMEHTA.

6 CrieroBaTh IIpaBUiIaM Oe30MacHOM
paboTHI B Ta0OpaTOPHUHU IIPH UCIIOTB30-
BaHUH XUMHYECKOU MOCYIBI U 000PyI0-
BaHUS.

6 [IpoBOIUTH BBEIYHUCICHUS C MPUMEHEHH -
€M TIOHSITHSI «MAaccoBas JOJISI BEIIEeCTBa
B pacTBOpPE».

6 Vcrionp30BaTh MPHU BEITTOJTHEHUHN
y4eOHBIX 3aJaHUI U B Ipoliecce
HCCJIEIOBATENILCKOM 1eATeIbHOCTH
HAy4YHO-NOIYJISIPHYIO JIUTEPATyPy
XAMHUYECKOTr0 COASPIKaHMUsI, CIIPaBOY-
HBIe MaTepuanbl, pecypcbl MHTepHeTa.
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ewwedlodu Beroged

Ilpooonocenue maobn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Botuucnenus
— C HUCIIOJIB30BaHUEM ITOHSITHS «MaCcCO-
Basi JOJIsI BEIIECTBA B paCTBOPE»

6 BricTpauBaTh pa3zBEPHYThIE NUCbMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
nHpopManHio U3 yueOHMUKa U CIIPaBOY-
HBIX MaTE€PHAJIOB, TPAMOTHO HUCIIOJIb30-
BaTh U3yYEHHBIN MOHATUWHBINA annapar
Kypca XUMHUU

Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
coeAVHEeHU

(1149

Knaccudukanmus HeopraHm4ecKux
COCJIMHCHUN.

OKCHIIBI: COCTaB, KiIacCUu(pUKAIIUs
(OCHOBHBIC, KUCIOTHBIC, aM(OTEepHBIE,
HecosieoOpa3yronme), HOMESHKJIATypa
(MexxayHapoaHasi U TpUBHAJIbHAs).
[Tonyuyenne u XumMmHu4yeckrue cCBOMCTBa
KHCJIOTHBIX, OCHOBHBIX B aM(POTEPHBIX
OKCHIOB.

OcHOBaHUS: COCTaB, KJacCcUuPUKams,
HOMEHKJIATypa (MeXIyHapOoIHasi 1
TpUBHAJIbHAS), PU3UUCSCKUE U XUMHUUEC-
CKHE€ CBOMCTBA, CLIOCOOBI MOJTYUECHHUS.
Kucnorsr: coctaB, kitaccudukaiysi,
HOMEHKJIaTypa, GU3HNISCKUEe U XUMHYe-
CKHe CBOMCTBA, CIIOCOOBI MOJTYUCHHUSI.
Ps1 akTHBHOCTH METaJIJIOB.

6 KimaccuduuupoBaTth u3ydaemMbie
BEIIIECTBA IO COCTAaBY U CBOWCTBAM.

6 CocTaBIIsITh (OPMYJIBI OKCHUJIOB,
KHCJIOT, OCHOBAaHHM, COJICH U Ha3LIBaTh
HUX [0 MEXIyHapOJIHOW HOMEHKJIa-
Type.

6 IIporno3upoBaTh CBOMCTBA BEIIECTB HA
OCHOBE OOIINX XUMHYECKHUX CBONCTB
W3yYCHHBIX KJIACCOB/TPYIIN BEIIECTB,
K KOTOPBIM OHHU OTHOCSTCSI.

6 COoCTaBIISITH MOJICKYJIIPHBIC YpaBHE-
HUSI peaKui, WITIOCTPUPYIOIINX
XUMHUYECKHUE CBOMCTBA U CITOCOOBI
MOJYYCHHS BEIICCTB N3YUYCHHBIX
KJIACCOB/TPYIIN, a TaKXKe MOJATBEPIK/Ia-
1302118704 FeHeTI/l'-IeCKle B3aUMOCBJI3b
MEXy HUMH.
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Conu (cpenHue): HOMEHKIIATypa,
CcrnocoObI MOJIyYCHUsI, B3aUMOJICHCTBUE
coJiell ¢ MeTaJJIaMH, KUCIIOTaMH,
IeJ1049aMH U COJISIMH.

T'eHeTHuecKast CBSI3b MEXKIY KilAaCCaMH
HEOPraHUYIEeCKUX COCTUHEHHH.

JleMoHCcTpanuu

O06pa3nbl HEOPraHNMIECKUX BEIIECTB
Pa3THYHBIX KJIACCOB.

BzaumonelictBue pacTBopa cepHOU
KUCHOTHI ¢ okcuaoM meau(1l).

Peakuus neitpanuzanuu.

BriTecHeHne ogHOTO MeTauIa APYTUM U3
pacTBOpa coJH.

JlaGopaTopHble M NpaKTHYecKHe
pa6oThsl

Jlabopamopnvie onvimet.
B3aumonelictBue KHUCIOT ¢ METaIIaMU.
ITonmyueHnune HEpaCTBOPUMBIX OCHOBAHUM.
B3zaumonelictBue HepacTBOPUMBIX
OCHOBaHHUH C KMCJIIOTAMU.

Paznoxenne ruapokcuma meau(1l) mpu
HarpeBaHUU.

Ilpakmuueckas paboma:

Ne 6. Pemenne skcnepuMeEHTAITBHBIX
3a7a4 1o Teme «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIMHEHUI.

Bovtuucnenusn
— II0 YpaBHEHUSAM XUMHUUYECKUX pEaKIUit

6 ITpon3BOANUTE BEIYHUCIICHUS IO ypaBHe-
HUAM XUMHUYECKUX pPeaKIHi.

6 IltaHupoBaTh U OCYIIECTBIISITE HA
MPaKTHKE XUMHUYECKHE dKCIICPUMEHTEI,
MPOBOJINUTH HAOIIOAEHUS, Ae1aTh
BEIBOJBI 11O pe3yJIbTaTaM dKCIIEPUMEHTA.

6 CrenoBaTh IIpaBUjIaM Oe30MacHOM
paboTHI B 1a60paTOpPHUH IIPH UCTIOIB30-
BAaHUU XMMHYECKOU MOCYIBI U 000PyI0-
BaHUSA.

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
y4eOHBIX 3aJaHHUI U B IpoIlecce
HMCCIIEI0BATEIBCKON €SI TeIbHOCTH
HAyYIHO-TIOIYJISIPHYIO JINTEPATyPy
XHUMHYECKOT'O COJep>KaHUsI, CIIPaBOY-
HBIE MaTepHaibl, pecypchl HTEepHeTA.

6 BricTpauBaTh pa3BEPHYTHIE MUCbMEH-
HbI€ U YCTHBIE OTBETHI C OITIOPOH Ha
uHGOPMALIMIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTEepHAaJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3YUYEHHBIM NOHATUUHBIA anmapar
Kypca XUMHU
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ewwedlodu Beroged

Ilpooonocenue maobn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Paspen 3. [lepuoanyeckuii 3akoH M [lepuoanyeckas cucreMa XMMHUYeCKHX 371ieMeHTOB /I. U. MeHaeJ1eeBa.
CtpoeHMe aTOMOB. XMMHU4YecKasi CBSI3b. OKUC/IUTEIbHO-BOCCTAHOBHUTE/IbHbIE peakiyu (15 u)

Tema 8. [lepuoanyeckuin
3aKkoH M [lepuognyeckas
cucTeMa XMMHUYeCKUX
asiemeHTOB /. U. MeHgee-
eBa. CrpoeHue aToma (7 4)

ITepBbie NONBITKU KiIaCCHU(GHUKALTNN
XUMHYECKHUX 371eMeHTOB. [lonsarue o
rpyInmax CXOQHBIX 2JIEMEHTOB (IIeJI04-
HBIC W [IEJI0YHO3EeMeIJIbHBIC METaJlIbI,
TaJOTeHbl, HHEPTHHIC I'a3bl).

DJIeMEeHTHI, KOTOpBIe 00pa3yIoT
am@oTepHBIC OKCUIBI U THAPOKCHIBI.
Ilepuoanueckuit 3akoH u Ilepuoau-
decKasl CHCTeMa XMMHUUIECKUX IJIEMEHTOB
J. U. Menneneesa. Ilepuonsl, rpynims,
noarpynnel. Pu3nyueckuii CMbICI
TTOPSITKOBOTO HOMEpA JIEeMEeHTa, HOMe-
POB nepHoJa U rPyIIIThL.

Crtpoenne atomMoB. CoCcTaB aTOMHBIX
siep. Mzoromel. DnexkTporbl. CTpoeHUe
3JIEKTPOHHBIX 000JI0YEK aTOMOB ITEPBBIX
20 xumuyeckux aimeMeHToB [leproanye-
ckoii cuctemsl J|. 1. Mennereena.
XapakTeprucTHKa XHMHUYECKOI'0 3JIEMEH-
Ta I10 ero MoJIoXKeHuIo B [lepuoanueckoit
cucreme /. 1. Meneneena.

6 PackpbIBaTh CMBICIT TTIEPHUOTUICCKOTO
3aKOHa.

6 IToHUMAaTh CyIIECTBOBAHUE IIEPUOAYC-
CKOIf 3aBUCUMOCTH CBOUCTB XUMHUUC-
CKHX DJIEMEHTOB (M3MEHEHHUE PaglyCOB
aTOMOB U 3JICKTPOOTPHULIATCIBHOCTH)
¥ UX COCIUHCHHI OT MOJIOKCHUSI B
MEPHUOIUISCKON CUCTEME U CTPOCHUS
aroma.

6 YCcTaHaBINBATh CBSI3b MEXKY IOJIOXKE-

HHEM DJIEMEHTa B IMEPUOIHISCKON

CHCTEME M CTPOCHHEM ero aToMa (COCTaB

M 3apsiz siipa, obIee YHUCiIo dISKTPOHOB

¥ pacrpeielIeHue UX MO ISKTPOHHBIM

CII0SIM).

TIporuo3upoBaTth XapakTep U3MCHEHHUS

CBOMCTB DJIEMEHTOB U UX COSIUHEHUI 11O

rpymnmnam u nepuoaam Ilepuoauaeckoi

CUCTECMBI.

XapakTepu3oBaTh XUMHUUYCCKUE DIIEMCH-

TBI IIEPBBIX TPEX MEPUOJIOB, KAJIHSI,

o

o
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3nauenue llepumonnueckoro 3akoHa

u [lepronnueckoil cucteMbl XUMHU4e-
CKHMX 2JIEMEHTOB JUJIsI Pa3BUTHSI HAYKH U
npaktuku. J{. 1. MenneneeB — y4u€HbIN,
reaaror U rpa>kJjaHuH.

JleMoHCcTpanuu

KopoTkonepuonnas u JIMHHOIEPUOI-
Hast popmbl [leproanyeckoil CHCTEMBbI
xumudeckux snemeHToB . 1. Mennene-
cBa.

O3HaKoOMJIEHHE ¢ 00pa3llaMH METaJIJIOB
U HEMETaJUIOB.

JlaGopaTopHble M NpaKTHYecKHe
pa6oTsl

Jlabopamopnuviil onvim:
B3aumoneiicTBue ruipokcuia HMHKA €
pacTBOpaMHu KUCIOT U HIeJIodei

KaJIBLIMST 110 UX IOoJIoKeHuIo B Ilepwo-
nnueckoi cucteme . 1. Meunneneena.
6 CienoBaTh IpaBHiIaM O€30ITacHOI pado-
THI B JIAOOPAaTOPUH IIPU HCHOIB30BAaHUHN

XHUMHYECKOH ITOCYyAbl 1 000pYyIOBaHUS.

6 BricTpauBaTh pa3BEPHYTHIE MUCbMEH-
HBbIE€ U YCTHBIE OTBETHI C OMOPOI1 Ha
uHGOPMALMIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTE€PHUAJIOB, TPAMOTHO HMCIIOJIb30-
BaTh M3YYCHHBIM MOHSITUNWHBIN anmapat
Kypca XUMHH.

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
Y4eOHBIX 3aJaHUH TEKCTHI yueOHUKa,
crupaBodHble MaTepuaisl (Ilepuognae-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. U. Menneneesa, TaOIHUIly pacTBOPH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUH PsIT
HaIpsHDKEHUN MEeTalJIoB).

6 Vcrionp30BaTh NP BBHITTOJIHSHUH
Y4eOHBIX 3a/JaHUI U B IIPOIEcCce
HCCIIEOBATEIbCKON AeATEIHbHOCTH
HAy9IHO-TIOITYJISIPHYIO JINTEPATypPy
XHUMHYECKOTO COACPIKAHUSI, CIIPaBOU-
HBIE MaTepHansl, pecypcsl HTEpHETA

Tema 9. XuMHuuyeckasi CBsi3b.
OKHMC/IUTE/IbHO-BOCCTAaHOBU-
TeJ/IbHblE€ peaKIiuu

(84)

3HeKTpOOTpI/IHaTeHBHOCTB aToOMOB
XUMHYCCKHUX DJICMCHTOB.

XHuMHU4IecKasl CBsI3b (I/IOHHaSI, KOBaJICHTHAas
OoJIsIpHAasi U KOBAJICHTHAsA HeHOJISIpHaSI).

6 PacKpbeIBaTh CMBICI U3y9aeMBbIX
TIOHSITUM.

6 OrmpenensaTh BUI XUMUUYECKOM CBI3HU
B COE€IUHEHUH.
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ewwedlodu Beroged

Orxonuanue maoo.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

CreneHb OKHUCIICHHUS.
OXUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE
peaxuu (OBP). IIponieccrr okucieHus
" BoccTaHOBJIeHHsT. OKHUCIUTEIN U
BOCCTAHOBHUTEIIH.

JleMoHCcTpauuu
OKHCINUTEIHFHO-BOCCTAHOBHUTEIbHEBIE
pPeaKumu: TOpeHUE, peaKIluu pa3ioxKe-
HHUs1, COCOIUHCHUS

6 OnpenensiTh CTEIeHb OKUCIICHUSI
XUMHUUYECKOI0 3JIeMeHTa 1o (hopmyrie
€ro COCIUHCHHSI.

6 OmipeIensATh 2JIEMEHT (BEIIECTBO) —
OKHCIIUTEJb U 3JIEMEHT (BEIIECTBO) —
BOCCTaHOBHTEIIb.

6 OOBSICHATH CYIITHOCTH MPOLIECCOB
OKHCJICHHUS U BOCCTAHOBIICHHSI.

6 CoCTaBIISITh JIEKTPOHHBIN OanaHC C
y4€TOM YHCIa OTAAHHBIX U MPUHSITHIX
SIEKTPOHOB.

6 CoCTaBJIsITh YPAaBHEHHE OKHUCITUTEIIb-
HO-BOCCTaHOBUTEJILHOHN peaKInH.

6 Vcrionp30BaTh NP BBITTOJIHEHUU
y4eOHBIX 3aJITaHUN TEKCTHl Yy4eOHUKA,
CIpaBOYHbIE MaTepHabl (IIEpHOINYe-
CKYIO CHCTEMY XUMHYECKHX 3JIEMEHTOB
J1. . Menneneesa, TabIuIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAHUN U cojiel B
BO/JIC, DJICKTPOXUMHUUYCCKUN PsIT
HAIPSDKEHUH MEeTaIoOB)
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9 KNACC

(2 4 B Hepento, Bcero 68 4, 13 HMX 4 4 — pe3epBHOE BpeMs)

IIpuMepHbIe TEMBI,
pacKpbIBaloIye JAHHbIH
pa3jeJ HIporpaMmsli,
¥ KOJINYECTBO YaCOB,
OTBOAMMOE Ha X U3y4YEeHHE

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI AeATEe/TbHOCTU
06Gy4YalIXcsa

Pazpesn 1. BemecTBo U xXumMmudeckue peakou (17 1)

IloBTOpEHUE U YIIyGIeHUe
3HAHUM OCHOBHBIX pa3jeJioB
Kypca 8 kiacca

(59)

ITepuonuueckuii 3akoH. Ilepuoauueckas
CHUCTEMa XUMHYCCKHUX DJICMECHTOB

J1. U. MenneneeBa. CTpOoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
XUMHUYECKUX IJIEMEHTOB IIEPBBIX TPEX
MEPUOIOB, KaJIusl, KaJbIUs U UX
COCJIMHCHUU B COOTBETCTBUH C ITOJIOMKE-
HUEM 2JIEMEHTOB B MEPHUOAUYECKOHN
CUCTEME U CTPOCHHUEM HX aTOMOB.
Krnaccudukanus 1 HOMEHKJIATypa
HEOPraHMYeCKHUX BEIIEeCTB (MEXK/1yHa-
poaHas U TpUBHaIbHas). XUMUYECKUE
CBOWMCTBA BEIIIECTB, OTHOCSIIUXCS K
pa3JIMYHBIM KJIacCaM HEOPraHUYeCKUX
COEIMHEHHUN, NX T€HETHYECKasl CBsI3b
HEOPTaHWYECKUX BEIIECTB.

CrpoeHune BelecTBa: BUIbl XUMHUYECKOU
CBSI3U U THIBI KPUCTAJUTMYECKUX PEII&-
TOK. 3aBUCHUMOCTH CBOICTB BEIIECTB OT
UX CTPOCHHUSI.

6 XapakTepu3oBaTh XUMHUYECKHE
3JIEMEHTHI IIEPBBIX TPEX NEPHUOJIOB,
KaJIisl U KalbIIUs 10 UX MOJIOKEHHIO
B Ilepuonuueckoii cucreme 1. 1. Men-
Ieneena.

6 KimaccuduumpoBaTh 1 Ha3bIBaTh
HEOPraHMYEeCKHUE BEIeCTBA M3YUYSHHBIX
KJIACCOB.

6 OnuchIBaTh OOIIHE XUMUYSCKHUE
CBOMCTBA BEILISCTB PA3JIUYHBIX KJIac-
COB, MOJITBEPKJIAaTh CBOMCTBA IpUMepa-
MU MOJICKYJSIPHBIX YPaBHEHHN XHUMU-
YECKUX peaKIUi.

6 OnpenensiTh BUJ XUMHUYECKOU CBSI3U U
TUI KPUCTAJUIMYECKON PEeHIETKH
BEIIECTBA.

6 IIporHo3upoBaTh CBOMCTBA BELIECTB B
3aBHCHUMOCTH OT UX CTPOCHHSI.

6 BricTpamBaTh pa3BEPHYTHIC TUCHMEH-
HbI€ U YCTHBIEC OTBETHI C OIIOPOM Ha
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Ilpooonocenue maobn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

JleMoHCcTpauuu

1. Monenu KpUCTATHYCCKUX PEIIETOK
HEOPraHU4YeCKHUX BEIIEeCTB.

2. KopoTkonepuoaHasi ¥ JUTHHHOIIEPUO/I-
Has Gopwmsl [leproanaeckoil cuCTEMBI
xuMudeckux anemeHnToB /. 1. Mennuene-
eBa

nHGOPMAIHIO U3 yYEeOHHUKA U CIIPpaBOY-

HBIX MaTE€pPHAJIOB, TPAMOTHO HUCIIOJIb30-

BaTh M3YyYECHHBIM NOHATUNHBIN anmapar
Kypca XHUMHH.

6 VMcrionp30BaTh NP BHITTOJTHEHUHU
y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIeOBATEIHCKON NeATEIbHOCTH
HAy9IHO-TIOMYJISIPHYIO JINTEPATy Py
XUMHUUYECKOI'0 COJICprKaHUsl, CIIpaBOY-
HbIe MaTepualibl, pecypchl IHTepHeTa

Tema 1. OcCHOBHbIE 3aKOHO-
MEpPHOCTH XMMUYeCKUX
peakumi

(49

Knaccudukanmss XUMHYSCKUX peaKnii
110 Pa3JIUYHBIM MPU3HAKaM (M0 YHUCITY U
COCTaBY y4YacCTBYIOIIUX B PEAKIIMH
BEIIECTB, 110 TETUIOBOMY 3(deKTy, 1o
W3MEHEHHIO CTEIICHEeH OKHUCIICHUSI
XUMHUYECKHUX 3JIEMEHTOB, 110 00paTUMO-
CTH, TI0 YYaCTHIO KaTaJIu3aTopa).

DK30- ¥ SHAOTEPMHUUECKHE PEaKIUH,
TEePMOXUMHYECKHE ypaBHEeHUs. TToHsI-
THE O CKOPOCTH XHUMHUYECKON pEeaKIuu.
IToHsATHE O TOMOTE€HHBIX U reTepoOrcHHbIX
peaknusax. [Toustrue 06 06paTUMBIX

6 PackpbIBaTh CMBICI N3y4YaeMBbIX
HOHSATHUH U IPUMEHSITH 3TH NOHSITHS
[P OITUCAHUHU CBOMCTB BEIIIECTB U UX
MpeBpanieHuM.

6 KimaccuduimpoBaTh XUMHYECKHE
peakIuy Mo Pa3JIMYHBIM IIPHU3HAKAM.

6 YcTaHaBIMBAaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOW PEeakIUM OT Pa3IUIHbIX
(paxTopoB.

6 ITporHO3UPOBATh BO3MOYKHOCTH
NPOTEKaHUA XUMHUYECKUX IIpEeBpallc-
HUU B PA3JIMYHBIX YCJIOBUSAX.
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U HEOOPAaTUMBIX XUMHYECKUX PEaKI-
sx. [ToHATHE O XUMHUYECKOM PaBHOBE-
cuu. PakTOpHI, BIUAIONINE HA CKOPOCTh
XUMHUYECKOH peaKIiy U MOJI0KECHHUE
XUMHUYECKOI'O paBHOBECHSI.
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaknuy (SJIEKTPOHHBIN OajlaHC OKHCIIH-
TEJIbHO-BOCCTAHOBHUTEIILHONU PEAKIUH).

JleMoHCcTpanuu

1. 3aBUCHUMOCTHh CKOPOCTH XMMHYECKOU
peaKIuu OT Pa3INIHBIX (PAKTOPOB.

2. Bo3neiicTBue kaTtanu3aTtopa Ha
CKOPOCTh XMMHYECKOHN peaKIvH.

3. Ilpumepsr HeOOpaTUMBIX U OOpaTH-
MBIX pPEaKIIH.

4. CMmenieHne paBHOBECHS XUMHYECKON
peakmum.

Bovtuucnenusn

— KOJIMYECTBa BEllecTBa, 00bEMa U

MaccChl peareHTOB WIH MPOIYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEaKIIUi

6 OnpenensiTh OKUCIUTENb U BOCCTAHO-
Butesns B OBP.

6 CoCTaBIISITh JICKTPOHHBII OanaHc
peaxuuu.

6 IIpon3BOANTH BEIYUCIICHHUS 110 XUMHUYE-
CKHM ypPaBHECHUSIM.

6 BricTpanBaTth pa3BEépHYyTHIC MUCHMEH-
HBIC ¥ YCTHBIC OTBETHI C OIOPOil Ha
uHGOPMALMIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YUYEHHBIM NOHATUUHBIA anmapar
Kypca XUMHH.

6 Vcrionp30BaTh NP BBHITTOJIHSHUH
YYeOHBIX 3aJaHUI U B IIPOIecce
HCCIIEI0BATEIBCKON eI TeIbHOCTH
HAyYHO-TIOITYJISIPHYIO JINTEPATypPy
XHUMHYECKOTO COACPIKAHUSI, CIIPaBOUI-
HBIE MaTepHansl, pecypcsl HTepHETA

Tema 2. JsieKTpouTHYeCcKasd
Aucconuanus. XuMudecKue
peakuuu B pacTBOpax

(81)

Teopust 3MEKTPOTUTHICSCKONU JUCCOIHAA-
UH. DJICKTPOIIUTHI U HEDJICKTPOIIUTHI.
KaTtnonsl, aHnOHBI. MeXaHUu3M JUCCO-
[HUAIIUN BEIIECTB C Pa3IUIHBIMHA
BUAAMU XUMHUYECKOU cBsi3u. CTerneHn
nuccorani. CUIbHBIE U cl1adble
JIEKTPOJIHUTEHL.

6 PackpbIBaTh CMBICJT U3Yy4YaeMBbIX
MOHSTHH, & TAK)XE€ CMBICII TEOPUU
INESKTPOJIUTUUECKON JIMCCOLMAIINH.

6 OOBICHATH NPUIUHBI JIEKTPOIIPOBOI-
HOCTH BOJHBIX PAaCTBOPOB.

6 COCTaBIISITh YPAaBHEHUS JUCCOIIHAIITH
KHUCJIOT, IICJI0YEH U COJICH, ITIOJTHBIC
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ewwedrod Beroged

Ilpooonocenue maobn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Peaknuu noHHoro oomMeHa, yCiaoBHUs UX
npotekaHusi. IoHHBbIE ypaBHEHUsI
peaknmii.

XUMHYECKHE CBOMCTBA KHUCIOT, OCHOBA-
HHUU U COJICH B CBETE MPEACTaBICHUI 00
3JIEKTpOJIUTUYECKOl nuccounanuu. Cpena
pactBopa. [loHsiTHe 0 rupoan3e coyIei.
KadgecTBeHHBIE peaknuyu HA KaTHOHBI

U aHUOHBI.

JleMoHCcTpanuu

DiekTpu4ecKas MpOBOAUMOCTh PACTBO-
pPOB BEIIECTB; ABMKCHHE HOHOB B JJICK-
TPUYECKOM IIOJIE.

OMBITHI, HWILUTIOCTPUPYIOIINE MPU3HAKHI
IIPOTEKaHMUsI PEaKlMii HOHHOTO OOMeHa.
OMBITHI IO OINPEACIICHHUIO CPEIbI B
pacTBopax coiiei (XJIopHuaa HaTPHsI,
KapOOHaTa HaTpHs, XJIOpHUIA [IUHKA).

JlaGopaTopHble U MpaKTU4YeCKHe
pa6oThl

Jlabopamopnuviil oneim:

Peakiiuu HOHHOTO OOMEHa B pacTBOpax
AJIEKTPOJUTOB: cynbdara meau(ll)

U COKpaIlIEHHBIC NOHHBIC YPaBHCHUS
XUMHUYECKUX PEAKIHil HOHHOTO
oOMeHa.

6 IImanupoBaTh U OCYIIECTBIATH Ha

MPAKTUKE XUMHYECKHUE DKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOACHUS, JICIATh
BBIBOJIBI T10 pe3yJIbTaTaM dKCIEPUMEH-
Ta.

6 CreoBaTh nmpaBujiamM 0€30MacHOMN

paboTHI B 1a00paTOPHH IIPHU UCIIOJIB30-
BaHUU XUMHUYECKOU MOCYIbI U 000PYyI0-
BaHMSI.

6 HpOI/ISBOI[I/ITI) BBIYHCJICHUS 110 XUMHUYC-

CKHM yPaBHEHHUSIM.

6 BricTpauBaTh pa3BEépHYThHIC TUCbMEH-

HbI€ U YCTHBIE OTBETHI C OMOPOI Ha
nHGOPMAIIHIO U3 yUYeOHUKa U CIIPaBOY-
HBIX MaTE€pUaAJIOB, I'PAMOTHO UCHOJIB30-
BaTh U3YUYEHHBIN MOHATHUWHBINA arnmapar
Kypca XUMHH.

6 Mcnoap30BaTh IIPpU BBIMTOJIHEHUH

y4eOHBIX 3aJaHUil U B IIpoliecce
HCCIIE0BATEIBCKOMN JACATEILHOCTH
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U mEnoun, KapOoHaTa HATPHUS U COJIsI-
HOU KHUCJIOTHI, peaKlusl HeUTpaaus3aluu
MeXJy THAPOKCUIOM KaJIusl U COJISTHOM
KHCJIOTOM.

Ilpakmuueckas paboma.

Ne 1. PemieHue sKCepUMEHTAIBHBIX
3ajJ1a4 10 TeMeE.

Botuucnenusn
— II0 YpaBHEHUAM XUMHUYECKUX peaKInit

HAyYHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHUUYECKOI'0 COAEepKaHUsl, CIIPaBOY-
HBIE MaTepHansl, pecypcsl MHTepHETa

Paszzen 2. HemeTasibl M UX coeUHeHHS (24 4)

Tema 3. O611ast XapaKTepu-
CTUKA XMMUYECKHUX 3J1eMeH-
TOoB VIIA-rpynnel. I'asioreHst
(49)

O6mast XxapaKTepHUCTHKA TaJIOTCHOB.
OCOOEHHOCTH CTPOCHUS ATOMOB 3THUX
3JIEMEHTOB, XapaKTEepHbIC TSI HUX
crenieHHu okucieHuss. CTpoeHue u
(pusmyueckue cBOIiCTBa IPOCTHIX BE-
IIECTB — raJIOTeHOB. XUMUYECCKHUE
CBOIiCTBa Ha MpUMeEpe XJaopa (B3anumMo-
JieficTBHEe ¢ MeTaJNIaMH, HEMeTaJulaMH,
menodamMu). Xyoposoaopoa. ColistHast
KHCJIOTa, XUMHYSCKHE CBOWCTBA,
rnostydyeHue, npumeHenue. KauectseH-
HBbIE PEaKIUHU Ha rajJoreHUI-HOHBI.
JlelicTBue XJiopa ¥ XJIOPOBOAOPOJA HA
OopraHu3M ueJjioBeka. BakHeime
XJIOPUJIBI M UX HAXOXKJCHHUE B IIPUPOJIC.

JeMoHCcTpanuu
Bugeomarepualibl: TallOTeHbl U UX
COEJIMHEHUSI.

OO0pa3ubl XJIOPHUIOB.

6 OOBICHATH 00IIE 3aKOHOMEPHOCTH B
M3MEHCHUHU CBOHCTB HEMETAJIJIOB M UX
COEMHEHUH B IpeeiaXx MaJbIX IIepHo-
JIOB | TJIaBHBIX noarpyrm Ilepuoanye-
CKOIi CUCTEMBI XUMHUYECKHX 2JIEMCHTOB
¢ y4éTOM CTPOCHUS UX ATOMOB.

6 XapakrepnuzoBaTb GU3NISCKUEC U XU-
MHUYECKHE CBOMCTBA MPOCTHIX BEIISCTB
raJioreHoB (Ha IIpuUMepe Xjaopa) u
CJIOKHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpUIA HATPHsl), CITOCOOBI UX MOJTyde-
HUSI, IPUMEHEHHE U 3HAaUYCHHC B
IIPUPOJIC ¥ )KU3HU YeJIOBeKa.

6 OrpenesiTh raJIOreHHUI-HOHBI B
pacTBope.

6 [InanupoBaTh U OCYLIECTBIIATL HA
MPaKTUKE XUMHUYCCKUE DKCIICPUMEHTDI,
MIPOBOIUTH HAOJIIOACHUS, ICIaTh
BBIBO/IBI 10 pE3yJIbTaTaM SKCIICPUMEHTA.




Fl4

ewnwedrodn KehogeJ

Ilpooonocenue maobn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

JlaGopaTopHble U NpaKTU4YeCKHe
pa6oThbl

Jlabopamopnuiil onvim:
PacnoznaBaHue XJIO0pUA-UOHOB.
IIpaxmuueckas paboma:

Ne 2. T[TonydeHUE COJITHOU KHUCIIOTHI,
U3ydeHue e€ CBONCTB.

Bovtuucnenusn

— 110 yPaBHEHUSIM XUMHUYECKUX PEaK-
U, €CJIU OJIMH U3 PEarcHTOB JaH B
H30bITKE;

— 00BEMOB ra3oB MO yPaBHEHUIO
peakinu Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHU# Ta30B

6 CrretoBaTh npaBriIaM 6e301macHON pabo-
THI B J1a00OPaTOPHH IIPH UCITOJIB30BAHUH
XUMHYECKOM MOCYbI 1 000PYyTOBAHUS.

6 BricTpauBaTh pa3BEépHYThIC IUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManHio U3 yueOHMUKa U CIIPaBOY-
HBIX MaTE€PHAJIOB, TPAMOTHO HUCIIOJIb30-
BaTh M3YyYECHHBIM NOHATUNHBIN anmapar
Kypca XUMHH.

6 Mcnonb30BaTh IPHU BBIIIOJIHEHUU
Y4eOHBIX 3aJaHUN U B IIpoliecce
HCCJIeJOBATENILCKOM IEATEIbHOCTH
HAy9IHO-TIOIYJISIPHYIO JINTEPATy Py
XUMHUYECKOI'0 COJIepKaHusl, CIIpaBOY-
HBIE MaTepHaibl, pecypcsl HTepHETA

Tema 4. O6masa xapaKTepu-
CTHKAa XUMUYECKHUX 3J1eMeH-
TOB VIA-rpynnsl. Cepa u eé
coeauHnenus (5 1)

OO611as XxapakKTepHUCTHKA DJISMEHTOB
VIA-rpymnnel. OCOGEHHOCTH CTPOCHHUS
aTOMOB ATHX DJIEMEHTOB, XapaKTepHbBIE
JUI HUX CTeIeHU okucieHus. CTpoeHue
" (pr3HIecKrue CBOMCTBA MPOCTHIX
BEIIIECTB — KHUCJIOPOJA U CEPHI.
AJUTOTpONHBIE MOJIU(PUKAIIUHA KHUCIOPO-
Aa u cepbl. XMMHUUYECKHE CBONMCTBA CEPBHI.
CepoBoIOopoa, CTpOoeHUE, (pU3nIecKue

6 OOBSCHSTH O0IIME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB JI€MEHTOB
VIA-rpynnsl u X COETUHEHUN
C y4€TOM CTPOCHUS UX aTOMOB.

6 XapakTepuzoBaTh (GUIUUCCKUE
1 XUMHUYIECKHE CBOMCTBA IIPOCTOTO
BEILIECTBA CEPhI U €€ COeAUHEHU N
(cepoBOIOpPOA, OKCHJIOB CEPBI, CEPHOH
KHCIIOTHI, CyIb(aTOB), CITOCOOBI UX
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U XUMHUUYecKHue cBoicTBa. OKCHABI CephI
KaK IPeJACTaBUTEIIN KUCIOTHBIX OKCH-
noB. CepHas KucioTta, GU3NIECKUue

M XUMHYECKHE CBOHCTBaA (00IIHe KaK
MpeCTaBUTEINs Kjlacca KUCIOT U CIIeIH-
¢uueckue), TpUMEHEHHUE.

XuMHU4YecKHe peakiluy, JIeXKaIlue B oc-
HOBE ITPOMBIIIIIICHHOTO criocoba Ioiryde-
HUSI CEpHOM KUCJIOTHI. ANlIapaTsl U
MPOTEKAIOIINEe B HUX MPOIECCHI (Ha IpH-
Mepe MPOU3BOJICTBA CEPHOI KUCIIOTHI).
Conu cepHOM KMCIOTHI, KaUYeCTBEHHAasI
peakuus Ha cynb(aT-HuoH.

Haxoxnenue cepbl 1 €€ cCoOeIMHEHUN

B pupojie. XUMHUIECKOE 3arpsi3sHEHNE
OKpYKaIOIIeH Cpeibl COSTMHCHUSIMU
cepbl (KUCIIOTHBIC JTOXKIH, 3arps3HEHUE
BO31IyXa U BOOJOEMOB), CIIOCOOBI €TO
MPEeIOTBPAILCHHUSI.

JleMoHCcTpanuu

Konnexnuu (Bumeomarepuansl): cepa
U €€ COCIUHCHMUA.

OOyrimBaHUe caxapa Moj JICHCTBHEM
KOHIICHTPHUPOBAHHOW CEpPHON KHCIIOTHI.

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

JlabopamopHbsie onvimoi:
O6HapyxeHue cynb(par-uoHOB.
BzanmopeiicTBre pa3dbaBiIeHHON CepHOM
KHCJIOTHI C IIMHKOM.

MOJyYEeHHs], TPUMEHEHHE U 3HaUeHUE
B IIPUPOJIE U )KU3HU YEIIOBEKa.

6 Onpenernsark HaJu4dKue CyJib(aT-HOHOB
B pacTBOpeE.

6 OOBSICHATH CYyITHOCTH IKOJIOTHYSCKHUX
npobiIeM, CBSI3aHHBIX C ITlepepaboTKOM
COEIUHEHUM CEephI.

6 IltaHupoBaTh U OCYIIECTBIISITE HA
MPaKTHKE XUMHUYECKHE dKCIICPUMEHTEI,
MPOBOJINUTH HAOIIOACHUSI, AeIaTh
BBIBOJBI 110 Pe3yJIbTaTaM dKCIIEPUMEHTA.

6 CiieztoBaTh IpaBuiiaM 0e30MacHOM
paboThI B Ta0OpaTOPHUHU IIPH UCIIOIB30-
BAaHUH XUMHUYECKOU MOCYIBI U 000PyI0-
BaHUSI.

6 IIpon3BOANTH BEIYUCIICHHUS IO XUMHUYE-
CKHUM yPaBHEHUSIM.

6 Vcrionp30BaTh NP BBHITTOJIHSHUH
y4eOHBIX 3aJlaHU TEKCTHI YUeOHUKA,
crupaBodHble MaTepuaisl (Ileprnognae-
CKYIO CUCTEMY XHUMHUYECKHUX DJIECMESHTOB
J. U. Menneneesa, TaOJIHILYy pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHM U COJICH
B BOJE, DJICKTPOXUMHUYESCKUN Psilg
HaNpsHDKEHUN METalJIoB).

6 lcionp30BaTh MPH BRITTOJTHEHUH y4e0-
HBIX 33JJaHUN U B IIPOLIECCE MCCIIeI0Ba-
TEJIbCKOM JACATCIIBHOCTU HAYYHO-TIOITY-
JISIPHYIO JINTEPATypPy XUMHUIECKOTO
CoJIepyKaHusl, CIIPaBOYHbIC MaTepHAaJIbI,
pecypcnl MHTEepHeTa
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ewwedrod seroged

Ilpooonocenue maobn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Botuucnenus

— [0 YpaBHEHHUSIM XUMHUYECKUX PEaKIIHil;
— MaCCOBOM JIOJIX BBIXOJA MMPOAYKTa
peakuuu

Tema 5. O611as XapaKTepu-
CTMKa XUMHYeCKHX 3/1eMeH-
TOB VA-rpynisl. A3or,
docdop v ux coeguHEHUA
(7w)

OO6m1as XxapaKTepHUCTHKA DJICMESHTOB
VA-rpynnel. OCOGEHHOCTH CTPOCHHS
aTOMOB 3THUX 2JIEMEHTOB, XapaKTCPHBIC
TSI HAX CTCTICHU OKUCIICHUSI.

A30T, pacpocTpaHEHUE B IIPUPOJE,
¢u3muecKkne U XUMHUYECKUE CBOICTBA.
Kpyrosopot azora B mpupoje.
AMMUaK, ero GU3NIECKUe U XUMHUYe-
CKHE CBOWCTBA, IMOJIyYeHHUE U IIPUMEHE-
Hue. Comm aMMOHUS, X (PU3HIESCKHE

W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peaKiusi HaA HOHBI
aMMOHMSI.

A3oTHast KHUc0Ta, e€ GU3NISCKHe

W XUMHYECKHE CBOMCTBa (00IIHe Kak
IIpeICTaBUTEIS KJIacca KUCIOT U
crennpudeckue). McnonbpzoBanue
HUTPATOB U COJICHH aMMOHUS B Ka4eCTBE
MHUHEPaIbHbBIX YI0OPESHUH.

6 OOBSCHSITH O0IINE 3aKOHOMEPHOCTH B
M3MEHEHHUH CBONCTB 2JIEMEHTOB
VA-rpynnsl ¥ UX COEIMHEHUHN € y4ETOM
CTPOECHHS UX AaTOMOB.

6 XapakTepu3oBaTh GU3NISCKUE U
XUMHYIECKHE CBOMCTBA MPOCTBIX
BeIecTB a30Ta U pocdopa u ux coenu-
HEHUH (aMMHaKa, coJe aMMOHUS,
a30THOM KHCJIOTHI, HUTPATOB, OKCHJIA
pochopa(V) u pochopHOit KHCITOTHI,
(pocdaToB), crrocoOBI UX TTOITYUYESHUS,
MIPUMEHEHHE Y 3HAaUYCHHE B IPUPOJIC
M KW3HU YeJIOBEKa.

6 OnpenessiTh MOHBI aMMOHUS U (poc-
(aT-noHbI B pacTBOpE.

6 OOBSICHATH CyITHOCTH YKOJIOTHISCKUX
Mpo6JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
coeanHeHui azota u ¢pocdopa B
OKpYy>Karolel cpene.
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XUMHYECKOE 3arpsI3HCHUE OKPYIKAKO-
LIe# cpeabl COCIMHECHUSIMU a30Ta
(KUCIOTHBIC JOXKIH, 3arps3HCHUEC BO3Y-
Xa, MOYBbI U BOJIOEMOB).

docdop, autoTportHEIe MOAUDUKAITINT
docdopa, puznueckue u XUMHUIESCKHE
CBOMCTBA.

Oxcun ¢pocdopa(V) u dpochopnast
KHCJIOTa, (PU3MYECKUE U XUMHYCCKHe
cBoiicTBa, noiydeHue. KauecTBeHHast
peaxumst Ha pocdaT-uHOHBI.
Hcnons3oBanue pocdaroB B kKauecTBe
MUHEPAIBHBIX YAOOpEHUN. 3arpsi3sHEHHUE
MPUPOIHBIX BOJTOEMOB (ochaTamu.

JleMoHCcTpanuu

Konnexnuu: ¢pochop u ux coequHCHHUS.
B3aumoneiicTBrue KOHIEHTPUPOBAHHON
a30THOI KHUCJIOTBI C MEIBIO.

JlaGopaTopHble U MPaKTUYECKHUE
pa6oTsl

Jlabopamophuvie onvimol:

1. BzaumoeiicTBre COJIEN aMMOHUS

C IENOYBIO.

2. O3HaKOMJIEHHE ¢ 00pa3amMu a30THBIX
" pochOopHBIX yIOOPCHUIA.
Ilpakmuueckas paboma:

Ne 3. TlonyueHne amMmMuaka, U3ydcHue
€ro CBOMCTB.

Bovtuucnenusn
— [0 YpPaBHEHHUSIM XMMHUYECKHUX peak-
jagsise

6 IltaHupoBaTh U OCYIIECTBIISITE HA
MpPaKTUKE XUMHUUYECKUE SKCIIEPUMEHTHI,
MPOBOIUTH HAOIOACHUS, 1eIaTh
BBIBOJBI IO pe3yJIbTaTaM SKCIIePH-
MEHTA.

6 CrenoBaTh IIpaBUjiaM Oe30macHOM
paboTHI B 1a60paTOpPHUH IIPHU UCTIOIB30-
BaHUU XMMHUYECKOU MOCYBI U 000PyI0-
BaHUA.

6 IIpon3BOANTH BBIYUCIICHUS 110 XUMUYE-
CKHUM yPaBHEHUSIM.

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
y4eOHBIX 3aJlaHU TEKCTHI YUCOHUKA,
CIIpaBOYHBIE MaTepHaibl (IIepHoIHIe-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. 1. Menaeneesa, Tabinily pacTBOpH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUN PsIIT
HaPsDKEHUI METaJUIOB).

6 Vcrionp30BaTh NP BHITTOJIHEHUH
yIeOHBIX 3aJaHHUI U B IIpoOIlecce
HCCJIeI0BATEIIECKOM JIesITeIbHOCTH
HAy9IHO-TIOITYJISIPHYIO JINTEPATypPy
XHUMHYECKOTO COJIEPIKaHMUsI, CIIPaBOY-
HBIE MaTepHansl, pecypcsl HTEpHETA
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enwnediodn Kkenoged

Ilpooonocenue maoba.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Tema 6. O611asa xapaKTepuc-
THKa XUMH4YeCKHX 3JIeMeH-
TOB IVA-rpynnsl.

YriepoJ ¥ KpeMHUH U UX
coeJMHeHUsA

8w

Vriepon, amnoTponHbie MOAUpUKa-
LIUU, PAacCIpPOCTPAaHEHHUE B MIPHUPOJIE,
(pHU3NUECKHE U XUMHUYCCKUE CBOICTBA.
Ancop6buus. Kpyrosopot yriepoaa

B IPUPOJIE.

Oxcunpl yriepona, ux GHU3HISCKHe

1 XMMHUYECKUEe CBOHCTBA, NX JCHCTBUE
Ha YKUBBIE OPTaHU3MBI, ITI0JIy4YCHHE

H TIpUMEHEHHE. DKOJIOTUIEeCKue mpobie-
MBI, CBSI3aHHBIE C OKCHIOM YTJIEPO-
na(IV); rumore3a riiob6aibLHOTO MOTEIIe-
HUSI KJIUMAaTa; MapHUKOBBIN 3 deKT.
VYronbHast KUCIIOTa U €€ COJIH, X
¢ur3nUeckre U XMMHYECKHE CBOICTBA,
MoJTydeHue U mpuMeHenune. Kagecrsen-
Hasl peaKysl Ha KapOOHAaT-UOHBI.
Hcnonbp3oBanne kapOOHATOB B OBITY,
MEIHIINHE, TPOMBIIIICHHOCTH, CEIb-
CKOM XO3sIiCTBE.

IlepBoHayanbHbIE TOHATUS 00 OpraHu-
YEeCKHX BEIIEeCTBaX KaK O COSIUHEHHSIX
yriepoaa: OCOOEHHOCTH COCTaBa U
crtpoenus. [lonstue o Guonoruyecku
Ba)KHBIX BEIIECTBAaX: )KHUpaX, Oeykax,

6 OOBSICHATH O0IIMEe 3aKOHOMEPHOCTH

B U3MCHEHHUHU CBOWCTB 3JIECMEHTOB

IVA-rpynmnel u ux coeiuHeHui ¢ yué-

TOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (QU3NISCKUC

U XUMHYECKHE CBOMCTBA MPOCTHIX

BEIIIECTB yIJIepoJia U KPeMHHUS U UX

coeMHEeHUH (OKCUIOB yriepoa,

YTOJIBHOUW KHUCIOTHI, KaApOOHATOB,

OKCHJa KPEMHHS, KPEeMHHUEBOW KHCJIIO-

ThI, CHJINKATOB), CIIOCOOBI MX TOJIy4e-

HUsI, PUMEHEHHE U 3HAUYCHUE B

OPHUPOJIE U )KU3HU YeJIOBeKa.

OrmnpenensaTe KapOOHAT- U CHIIUKAT-

HOHBI B PacTBOpE.

6 OOBSICHATH CYyITHOCTb DKOJIOTHYECKHUX
Mpo6JieM, CBsI3aHHBIX C HaXOXXJICHHUEM
YTJIEKHUCIIOTO Ta3a B OKpY >KaIoIIel
cpene.

6 nmrocTpupoBaTh B3aUMOCBS3b
HEOpPTraHWYECKHUX COCIMHEHUH yrilepoia
W OPTaHUYECKUX BEIISCTB.

6 [InanupoBaTh U OCYIIECTBIIATH HA
MPAKTUKE XUMHYECKHUE DKCIIEPUMECHTHI,

o

o
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yriieBonax. MaTepuajibHOE €IHHCTBO
OpraHUYEeCKHUX M HEOPTaHHUIECKHUX
COEJIMHEHUM.

Kpemunii, ero ¢pusudeckue u XuMude-
CKHE CBOWCTBA, MOJIy4YCHHUE U MPUMEHE-
HHE B DJICKTPOHHUKE.

CoenuHEeHNs KPEMHUsI B IIPUPOJIE.
OO01mue npeacTaBIeHUs 00 OKcuIe
kpemHMsI(IV) 1 KpeMHUEBOH KHCIIOTE.
CHuKaThl, UX UCHOJIB30BaHUE B OBITY,
MeJMIIMHE, TPOMBIIIIICHHOCTH. Bax-
He#IIMe CTPOUTEIbHBIC MaTEPHAIBL:
KepaMHKa, CTEKJIO, IIEMeHT, OSTOH,
)kee300eToH. [IpobiieMbl 6e3011acHOTO
HMCTIIOJIb30BAHUSI CTPOUTEIIBHBIX MaTe-
pHAaJIOB B IIOBCEIHEBHOM KU3HU.

JleMoHCcTpanuu

Mopenu KpucTaJuIMIeCcKUX pPeméToK
anmMasa, rpaduTa, MOJEKYJIBl Qyuiepe-
Ha.

AncopOnusi pacTBOPEHHBIX BEIIECTB
akTUBUpOBaHHBIM yriém. [IpoTuBoras.
Buneomarepuanbl: CHIMKAaTHAS MIPO-
MBIIUIEHHOCTb.

Mopenu MOJIEKYJI OpraHHYECKUX Be-
IIECTB.

JlabopaTopHble U NMPaKTU4eCcKue padboThl
Jlabopamopnuiii onvim:
KauecTBennas peaknus Ha Kap6OHaT-I/IOH.

MPOBOINUTE HAOJIIOEHUSI, ejIaTh
BBIBOJBI ITO PE3yIbTaTaM SKCIIEPUMEHTA.

6 CienoBars IpaBuiIaM Oe30ITacHOM
paboTHI B 1a60paTOpPHUH IIPHU UCTIOIB30-
BaHUU XMMHUYECKOH MOCYBI U 000PyI0-
BaHUS.

6 Vcrionb30BaTh NPHU BHITTOJIHEHUN
Y4eOHBIX 3aJaHUN TeKCTHI yueOHHUKa,
crupaBodHble MaTepuansl (Ilepuoguue-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. 1. Menaeneesa, Tabinily pacTBOpH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUN PsIIT
HaMPsDKEHU METaJUIOB).

6 Vcrionp30BaTh NP BEITIOJTHSHUN
YYeOHBIX 3aJaHUI U B IIPOIecce
HUCCIIEA0BATEIbCKON AEATEIbHOCTH
HAay4YHO-TOMYJIIPHYIO JIUTEPATY Py
XHUMHYECKOTO COACPIKAHUSI, CIIPaBOU-
HbIe MaTepHuaJibl, pecypchl lHTepHeTa
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ewwedrodr Beroged

Ilpooonocenue maobn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Ilpaxmuueckue pabomowi:
Ne 4. TlomydyeHHe yIJI€KHUCIIOrO rasa.

KauecTBenHas peaKkuus Ha I(ap6OHaT'I/IOH.

Ne 5. Pemienue skcnepuMeEHTATbHBIX
3aj1a4 no reme «Hemeramnbm.

Bovtuucnenusn

— I10 YPaBHEHUSIM XUMHUUYECKUX peak-
LU, €CIU OOWH U3 PEarcHTOB JaH B BUIE
BOJIHOT'O PacTBOpa C U3BECTHOH MacCOBOM
nojeun

Paszzaen 3. MeTasibl U Ux coeauHeHus (20 u)

Tema 7. OG1IHe CBOMCTBa
MEeTaJIJIOB
(44)

OO0miast XxapaKTepUCTHKA XUMHYIECKUX
3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux nosioxkeHus B Ilepuonnueckoit
CUCTEME XUMMUYECKHUX DJIEMEHTOB

JI. 1. MenneneeBa u CTpO€HUSI aTOMOB.
CtpoeHue MeTajuioB. MeTamndeckast
CBs3b U MeTaJUIMYecKas KpucTauinde-
cKast peméTKa. DIeKTPOXUMHUIESCKUHN
psn HanpspDKeHUH MeTasuioB. dusnye-
CKHE€ U XMMHUYECKHE CBOMCTBA METAJIOB.
OO0mre crmocoObI MOTyYeHUSI METAJIIIOB.

6 PackpsIBaTh CMBICT N3y9aeMBbIX
HOHATUH U IPUMEHSITH 3TH MOHSITHS
IIPU OIMCAaHWUH CBONCTB BEIIECTB U UX
npeBpaleHu.

6 OOBSICHATH O0IIHEe 3aKOHOMEPHOCTH B
M3MEHEHHUHN CBOWMCTB DJIEMEHTOB-METal-
JIOB U UX COEIMHEHUM ¢ y4&TOM CTpoe-
HUS X aTOMOB.

6 XapakTepr3oBaTh CTPOSHUE METaJIJIOB,
ob1mre GU3UISCKUE U XUMHUYICCKUEC
CBOWCTBa METaJIJIOB.
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TToHsiTHE O KOPPO3UU METAJIOB U
OCHOBHEBIE CITOCOOBI 3aIIIUTHI OT KOPPO-
3un. CrutaBel (CTadb, YyTr'yH, JIOPaTIOMH-
HUN, OpoH3a), UX IPUMEHEHHE B OBITY U
MIPOMBIIIUICHHOCTH.

JleMoHCcTpanuu

O3HaKOMJICHHE ¢ 00pa3aMyu METAJIOB U
CIJIaBOB, UX (PU3HMYSCKHUMH CBOWCTBaMH.
Mogenu KpucTaJsIn4ecKUX penéTok
METaJIOB.

Buneomarepuansl: KOppO3usi METAILIOB.

JlaGopaTopHble U MPaKTHYeCKUe
pa6oThbl

Jlabopamopnuvie onvimol:
O3HakoMJIeHHE ¢ 00pa3laMu CILIaBOB
METAJIJIOB.

3aBHUCHUMOCTb CKOPOCTH peaKLUuU
MeTajjla ¢ KUCJIOTON OT PUPOIbI
meTajuia.

Botuucnenusn

— [0 YPaBHCHUSIM XHUMUUYCSCKUX peak-
U, €CJIM OJIMH U3 PEarcHTOB COJICPIKUT
npuMecu

6 XapaKTepHu30BaTh O0IIHE CITOCOOBI
TOJIyYSHHSI METAJIOB.

6 CrenoBaTh IIpaBUjIaM Oe30MacHOM
padoThI B Ta0OpaTOPHUHU IIPHU UCIIOIB30-
BaHUH XUMHYECKOU MOCYIBI U 000pyI0-
BaHUS.

6 IIpon3BOANTH BBIYUCIICHHUS 110 XUMHUYE-
CKHUM ypaBHEHUSIM.

6 Vcrionp30BaTh NPHU BEITTOJIHEHUHN
y4eOHBIX 3aJlaHU TEKCTHI YUCOHUKA,
crnpaBodHble MaTepuaisl (Ilepuognye-
CKYIO CHCTEMY XHUMHUYECKHUX DJICMEHTOB
J. 1. Mennaeneesa, Tabinily pacTBOpH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIE, IJIEKTPOXUMHUYIECKUU PsiTT
HaMPsDKEHU METaJUIOB).

6 Vcrionp30BaTh NPHU BEITTOJTHEHUHN
yIeOHBIX 3aJaHHUI U B IIpoOIlecce
HCCIIEJOBATEIbLCKON NeATEITbHOCTH
HAay4YHO-IONYJISIPHYIO JIUTEPATy Py
XHUMHYECKOTO COJIEPIKaHMUsI, CIIPaBOY-
HbIe MaTepHuaJibl, pecypchl lHTepHeTa

Tema 8. BaxkHelue MmeTaJsi-
JIbI 1 UX COeIUHEHUA
(16 @)

[Ilemounbie metasuibl. [lomoxxenue B
[lepuoanyueckoid cucTeMe XUMHUYSCKUX
snemMeHToB Jl. 1. MeHnneneeBa, cTpoeHue
aToMoB. HaxoxxaeHne B IpUpo/Ic.

6 OOBSICHITH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHHHN CBOMCTB DJIEMEHTOB-METAJI-
JIOB B IpyInax U UX COCIMHEHUHU ¢
y4ETOM CTPOCHHS HX ATOMOB.
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Ilpooonocenue maobn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

DuU3nIeCKUe U XUMUYICCKHUE CBOMCTBA
(Ha IpuMepe HaTpus U Karus). OKCUabl
U TUAPOKCHUABI HATPUS U Kaitusi. [Ipume-
HEHHE IEJIOYHBIX METAJLIIOB U UX
COCITUHCHHMN.

[llemouyHO3eMeNbHBIC METAJUIBI MarHUU
U KaJIbIIUi, cTpoeHue atoMoB. Ilomoxe-
Hue B [lepnoanueckoit cucremMe xummuue-
ckux anemeHToB [[. 1. Menpaeneena.
Haxoxnenue B npupoae. @Pu3ndyeckue u
XHMHUYECKHE cBolicTBa. BaxkHelmue
COCJTMHCHUSI KaJbIlUsl (OKCUJ, THIPOK-
cu, cosin). JKECTKOCTh BOJIBI U CITOCOOBI
e€ ycTpaHeHUsI.

Amomunnii. [Tonoxenue B [lepuognue-
CKOW CUCTEME XUMHYECKHUX DJICMCHTOB
J1. 1. MenneneeBa, CTpOEHUE aTOMa.
Haxoxnenue B npupoae. Pu3ndyeckue u
XUMHUYECKHE CBOMCTBA. AMGOTEpHBIC
CBOICTBa OKCH/Ia U THAPOKCHUIA.
Keneso. [Tonoxenue B Ilepnonnueckoit
CUCTEMEC XUMHUYECCKHUX DIJICMCHTOB

J. 1. Menneneesa, CTpoeHHE aToMa.
Haxoxnenue B ipupojie. duzndeckue

6 XapakTepu3oBaTb GU3NIESCKUE U XU-
MHUYECKHE CBOMCTBA MPOCTHIX BEIIESCTB
METaJJIOB U UX COeIMHEHUH (OKCHUIOB,
THAPOKCHIOB, COJICH), CITOCOOBI UX
MIOJIy9YeHHsI, IPUMEHEHHUE U 3HAUCHNE
B IPUPOJIC U )KU3HU YEIJIOBEKa.

6 Pacrio3HaBaTh ¢ MOMOIIBIO KaUECTBEH-
HBIX PEAKIUH{ MOHBI METAJLUIOB (MarHus,
AJTFOMUHUS, IIHHKA, KeJIe3a, MCJIH ).

6 [T;rannpoBaTh M OCYIIECTBIISATH Ha
MIPaKTUKE XUMHUUIECKHE SKCIIEPUMEHTHI,
NpOBOAUTH HAOIIONEHUS, AeJIaTh
BBIBOJIBI 11O pe3yjIbTaTaM dKCIIEpUMEHTA.

6 CnenoBaTh IpaBuiaM Oe3ormacHoi pado-
ThI B J1a0OPaTOPHH IIPH HUCITOJIB30BAHUH
XHMHWYECKOH MOCYIbI 1 000pYyTOBAHUS.

6 IIponM3BOANTH BBIYUCIICHUS IO XHUMHUYE-
CKHM yPaBHEHHUSIM.

6 BricTpanBaTh pa3BEpHYThIC MUCHMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
nHpopManHio U3 yueOHMUKA U CIIPaBOY-
HBIX MaTE€pHAJIIOB, TPAMOTHO UCIOJIb30-
BaTh U3YyUYEHHBIN MOHATUWHBINA anmapar
Kypca XUMHH.
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1 XUMHYECKue cBorcTBa. OKCHIBI,
ruAPOKCUIBI U coin xere3a(ll)
u xerne3a(Ill).

JleMoHCcTpanuu

B3aumopaeiicTBue HaTpusi ¢ BOAOM.
OkpalBaHue IJIaMEeHU WOHAMH HaTpUs
W KaJIusl.

OkpamuyBaHue MJIaMeHU MOHAMU
KaJbIHsI.

BzaumoaelicTBue okcua KajabIus C
BOJIOM.

Buneomarepuansl: ropeHUe xKeje3a B
KHUCJIOPOJIC U XJIOpE.

JlaGopaTopHble M IpaKTH4YecKHue paGoThl
JlabopamopHvie — onvimol:
O3zHakoMJIeHHE ¢ Oo0pa3lamMu aTFOMHHUS
U €ro CILIABOB.

AwmMdoTepHbIC CBONWCTBA THIPOKCHIA
QJIIOMUHUSL.

KauecTBeHHBIE peakIIuu Ha MOHBI
)Kenesa.

Ilpaxmuueckue pabomuwi:

Ne 6. )KECTKOCTH BOABI M METOEI €€
yCTpaHEeHUsI.

Ne 7. Peurenuie sKCIIepUMEHTAIBHBIX
3aJ1a4 no Teme «MeTabh».

Botuucnenusn

— 110 ypaBHeHI/lﬂM XUMHUYCCKUX peaK—
LIUH, €CJIU OJIMH M3 PEarcHTOB JIaH B
U30BITKE WIIH COJEPIKUT IIPUMECH;

— MAacCOBO JI0JIU BBIXO/a MPOIYKTa
peaxiuu

6 Vcrionp30BaTh NPHU BBITTOJIHEHUHU
YJeOHBIX 3aJaHUI U B IIpOIlecce
HCCIed0BaTEIbCKON NesTeIbHOCTU
HAyYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COAEPIKAHUSI, CIIPaBOY-
HBbIE MaTepHanbl, pecypcsl MHTepHETa
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Orxonuanue maoo.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI AeATEJIbHOCTH
o6y4Jaromuxcs

Paspeu1 4. XumMuAa U oKkpy>kawinas cpeja (3 1)

Tema 9. BemiectBa U MaTepu-
aJibl B )KU3HM YesIoBeKa
(34)

HoBrple MaTepHaibl U TEXHOJIOTHH.
BemectBa u MaTepualibl B TIOBCEIHEBHOM
SKU3HH YeJIOBeKa. XVMHUSI U 3JOPOBBE.
be3omnacHoe ncnoabp30BaHUE BELISCTB

U XUMHYIECKHUX PeaKuii B OBITY.
IIpuponHbIle HCTOYHUKHU YTIIEBOAOPOIOB
(yToib, IPpUPOIHEIH ra3, HepTh),
MPOAYKTHI UX MepepabdoTKH, UX POJIb

B OBITY W TIPOMBIIIIICHHOCTH.

OCHOBBI KOJIOTHYECKOH TPaMOTHOCTH.
XnumMudecKkoe 3arps3HeHHE OKpYKaro-
meit cpeas! (IpeaeIbHO IOy CTUMAsT
KoHneHTpauus Bemects — I[1JIK).

Poip XUMUH B pelIeHnH KOJIOTHISCKUX
npooiem

6 XapaKTepu30BaTh POJIb XUMHH B pa3-
JIMYHBIX cepax IesiTeIbHOCTH JI0JICH,
OCHOBHBIC BEIIESCTBA U MaTEPHUAIIBI,
IIPUMEHSIEMbIC B )KU3HH COBPEMEHHOTO
4eJI0BeKa.

6 OOBSICHATH yCIIOBUS OC€30IIaCHOTO
HCITOJIb30BAaHUsI BEIIECTB U XUMHYE-
CKHX peakIuii B OBITY.

6 AHaIIM3UPOBATh U KPUTHYCCKHU
OLIEHUBAaTh MH()OPMALIHIO O BIUSIHUH
IIPOMBIIUIEHHOCTH, CEJILCKOT'O XO3sIH-
CTBa, TPAHCIIOPTA M JIP. HA COCTOSIHUE
OKpY>Karouleii cpeasl.

6 YMeTh OKa3bIBaTh MEPBYIO TOMOIIb IIPU
XUMHYECKHUX 0’KOraX U OTPABJICHUSIX.

6 ITpuHUMaTh y4acTHe B OOCYKICHUHU
po0IeM XUMHUYECKOW M IKOJIOTHYe-
CKOM HampaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO IMO3HULIHIO 10 ITpoGieMe U
npeajgaraTb BO3MOXHBIE ITyTH €€
pelieHust




ITpu pa3paborke paboueii nporpaMmMbl B TEMAaTHYECKOM IUIAHUPO-
BaHUH JOJDKHBI OBITH YYTEHBI BO3MOYXHOCTH HCIIOJIb30BAHUS DJICK-
TPOHHBIX (IIUPPOBHIX) 0OPA3OBATEIBLHBIX PECYPCOB, SBIISIOMIUXCS
y4eOHO-METOONYECKUMH MaTepHajiaMu (MyJIbTHMEIUHHBIE TIPO-
rpaMMBbl, 3JEKTPOHHBIE YyYeOHMKU M 3aJa4YHUKH, DJIEKTPOHHBIC OU-
OJIMOTEKH, BUPTyaJIbHbIE JIA0OPATOPUN, UT'POBBIEC MPOTPAMMBI, KOJI-
JISKIUHU TH(PPOBEIX 00pa30BaTENbHBIX PECYpPCOB), MCIIOIB3ySMBIMHU
Juiss OOydYeHHMsT M BOCIIMTAHMsS Pa3IWYHBIX TPYNIT MOJb30BaTelIeH,
MPEJICTABJICHHBIMHU B DJIEKTPOHHOM (IIM(POBOM) BHUIE U peajU3yIo-
myuMu auaaktuueckue Bo3mMokHocTu UMKT, comepskaHue KOTOpPBIX
COOTBETCTBYET 3aKOHOATEIBCTBY 00 0Opa30BaHUH.

XUMUA. 8—9 Knaccol 57



