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[Tpumepnast pabouast nmporpaMmMa 1o XMMHUHM Ha YPOBHE OCHOBHOI'O
oOmiero o6pa3oBaHusl cOcTaBiieHa Ha OCHOBe TpeboBaHUI K pe3yJb-
TaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEILHONW MPOTrpaMMBI OCHOB-
HOTO o0Omero obpa3oBaHUs, IPEACTaBICHHBIX B deaepallbHOM To-
CyapCTBEHHOM 00pa30BaTEIbHOM CTaHJapTeé OCHOBHOI'O OOIIero
oOpazoBaHus, ¢ y4€TOM pacHpenej€éHHBIX IO KjaccaM IIpoBepsie-
MBIX TpeOOBaHHN K pe3yJibTaTaM OCBOCHHS OCHOBHOW oOOpa3oBa-
TEJBHOM MPOrpaMMbl OCHOBHOT'O OOIIIEro o0pa3oBaHUsI U DIIEMEHTOB
COJIep)KaHUsl, NPEACTABJICHHBIX B YHHUBEPCAIHLHOM KOIH(DUKATOPE
10 XUMHUH, a TakXe Ha ocHoBe IIpumepHOil mporpaMMbl BOCIIMTA-
HUsI 00yYJarommXcs MPU IMOJyYeHHH OCHOBHOTO o0miero odOpa3oBa-
Hust u ¢ yuéroMm KoHpmenuum npemogaBaHus ydeOHOro IpeamMmera
«XuMmus» B o0pa3zoBaTeJIbHBIX OopraHusanusax Poccuiickoit denepa-
NN, peaIu3yIoINX OCHOBHBIE 00IIIe00pa3oBaTEeIbHBIE MPOTrPAMMBI
(ytB. Pemennem Kommermm MuHnpocBemeHuss Poccun, poOTOKON
ot 03.12.2019 N I1K-48BH).

NMOACHUTEJIBHAA 3ATMKNCKA

CorylacHO cBOeMYy Ha3HA4YCHWIO NpHUMEpHas padodas mporpamma
ABJIACTCA OPUCHTHUPOM AJIsI COCTABJICHUSA pa60q1/1x aBTOPCKUX IIPO-
rpamMm: oHa HaéT MpeAcTaBJICHUE O LeJsIX, 00IIel cTpareruu odyu4e-
HHSI, BOCITUTAHHUS U PA3BUTHUSI OOyYaAIOIINXCSI CPEICTBAMH y4eOHOTO
npeamera « XUMHUS»; yCTaHABJIMBAET 00s3aTEJIbHOE MPEIMETHOE CO-
Jiep)KaHue, MpeayCcMaTpUBacT paclpelieIeHHe ero mno KjaaccaM H
CTPYKTYPHUPOBAHHE €0 I10 pa3jesiaM U TeMaM Kypca, OIpeiesseT KO-
JINYECTBECHHBIC U KaUYECTBEHHBIC XapaKTEPUCTHUKH COJEPIKAHUS; TaéT
NIPUMEPHOE paclpeliesieHne y4eOHbIX YacoB 110 TeMaTHYECKUM pa3Jie-
JIaM Kypca U PEeKOMEHIYEMYIO (IIPUMEPHYI0) IMOCIEI0BATENBHOCTDh UX
U3y4YEHUs C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€EH,
JIOTMKH y4e0OHOTO Ipollecca, BO3paCTHBIX OCOOEHHOCTEH 00ydJaronmnx-
Csl; ONPEJENISIET BO3MOKHOCTH IIpeAMETa JUIsl peain3anuu Tpedosa-
HUU K pe3yibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM mporpam-
MBI Ha YPOBHE OCHOBHOT'O O0IIIero oOpa3oBaHus, a TaKXKe TpeOOBaHUN
K pe3syibpTaTaM OOy4YeHHs XMMHWHM Ha yPOBHE Ielei M3ydeHUs Mpen-
MeTa W OCHOBHBLIX BUJOB y4eOHO-TIO3HABATEILHOU JeSATEeIhHOCTH/
YYEOHBIX JIeHCTBUM yUeHNKA 110 OCBOCHUIO y4eOHOr O CONEPKAHMUS.

OBLLAA XAPAKTEPUCTUKA YYEBHOTO MPEAMETA «XMMWUA>

Bxian ydebHOro mpeamera «XuMHs» B JOCTHXKCHHUE IEJICH OC-
HOBHOT'O 00I1Iero oopa3oBanusi 0OyCIIOBJICH BO MHOTOM 3HA4YCHUEM
XUMHWYECKON HayKH B IIO3HAHHUHM 3aKOHOB IIPUPOAEBI, B Pa3BUTHH
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IIPOU3BOIUTEIILHBIX CHUJI OOLIECTBA U CO3JIJaHUM HOBOW 0a3bl MaTepu-
AIBHOU KyJbTYPBHI.

XuUMHUsA KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK paclpocTpa-
HUJIa CBOE BIIMSIHUE Ha BCE 00JIACTH YEJIOBEYECKOIr'o CyIIeCTBOBAHUS,
3aJ1ajia HOBOE BHCHHUE MHpa, CTajla HCOThEMIIEMBIM KOMITIOHEHTOM
MHUPOBOU KYJIbTYPbI, HEOOXOANMBIM YCIIOBHEM >KHM3HH OOIIecTBa:
3HAaHUE XUMHU CIIy)KUT OCHOBOU 1151 (GOPMHUPOBAHUSI MUPOBO33pe-
HUS 9eJI0BEKa, €ro NPeACTaBICHNU O MaTepPHAITLHOM €OIUHCTBE MUPA;
BaXXHYIO POJIb UTPAIOT (POopMHpYyEMBbIe XUMHEH IIPEICTAaBICHUS O
B3aMMOIIPEBPAILICHUSIX SJHEPTUN U 00 3BOJIIOIIMH BEIIECTB B IPHUPO-
Jie; COBpEeMEHHAas XUMUs HaIlpaBJICHA Ha pelIeHHue TI00aTbHBIX MIPO-
OJIeM YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPTETHU-
YECKOU, MUIICBON M DKOJIOTHMYECKOUN Oe30macHOCTH, mNpobdieM 3apa-
BOOXpaHCHUS.

B ycnoBusAx BoO3pacTalomiero 3HAYEHUS XUMHU B JKU3HHU OOIIe-
CTBa CYIIECTBEHHO IOBBICHJIACH POJb XUMHYECKOro 0Opa3oBaHMUSI.
B nnane conmanu3amuyu OHO SIBISCTCS OJHUM U3 YCIOBUH (HOpPMUPO-
BaHWS WHTEJJICKTA JIHYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHS.

CoOBpeMEHHOMY YEJIOBEKY XMMHUUYECKHE 3HAHUS HEOOXOIUMBI IS
MIPUOOPETEHUs] OOMIEKYIbTYPHOTO YPOBHS, MO3BOJISIONIECTO yBEPCH-
HO TPYIHUTHCS B COIIMYME M OTBETCTBEHHO YYacTBOBAaTh B MHOT000-
pa3HOM >XM3HHU OOIIeCTBa, A1 OCO3HAHHUS BaXXHOCTH Pa3yMHOI'O OT-
HOIIIEHUSI K CBOEMY 3J0POBBIO M 3JIOPOBBIO APYTHUX, K OKpY >KaromeH
MIPUPOJTHON cpele, Al TPaMOTHOTO ITOBEJICHUS TIPU HUCITOJIb30BAHUHT
pa3IHYHBIX MaTepUaIOB M XHUMHUYCCKUX BEIISCTB B MOBCEIHEBHOM
JKU3HU.

Xumudeckoe oOpa3oBaHUE B OCHOBHOM IIIKOJIE SBIACTCS 0a30BBIM
10 OTHOIICHHIO K CHUCTEME O0IIero XuMu4Ieckoro oopa3osanus. [1os-
TOMY Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peajiu3yeT IMPHUCYIIHe
ob0mmeMy XUMHUYECKOMY OOpa30BaHHUIO KIIIOYEBBIE IIEHHOCTH, KOTO-
pbIe OTpa)kaloT TOCyIapCTBEHHBIE, OOMIECTBEHHBIE W WHINBHUIYaJIh-
HBIE TOTPEOHOCTH. DTUM ONPEISNISETCSI CYITHOCTh OOIIEeH cTpaTeruu
o0yueHHus1, BOCIHUTAHHUSA W Pa3BUTHA OOYyUJAIOMIMXCS CpeacTBaMH
Y4EOHOTO IpeIMeTa « XUMHUSD.

Hzyuenune mpenmera: 1) criocoOcTByeT peanm3anuy BO3MOXKHO-
cTeit ayst caMopa3BUTHS U (POPMHUPOBAHUS KyJIbTYPhl JIUIHOCTH, €&
obmiedt 1 PyHKIMOHATBHONW TPaMOTHOCTH; 2) BHOCUT BKJIaJ B Gop-
MHUPOBAaHHE MBIIUICHUSI U TBOPYECKUX CIIOCOOHOCTEH IMOJAPOCTKOB,
HaBBIKOB HMX CaMOCTOATCIBHON y4YeOHOU NeATEIbHOCTH, DKCIICPH-
MEHTAJIFHBIX M HCCICAOBATCIBCKUX YMEHHH, HEOOXOTWMBIX Kak
B IIOBCEHEBHOM XU3HHU, TAK U B MPO(PECCHOHAIBHON NS TEIbHOCTH;
3) 3HAaKOMHT cO crneunGHUKONH HAYYHOTO MBILUICHHUS, 3aKJIaJIbIBaCT
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OCHOBBI LIEJIOCTHOT'O B3IJIsIAa HA €JUHCTBO MPUPOAbI U YEJIOBEKA, SIB-
JIIETCS OTBETCTBCHHBIM 3TAalloM B (POPMHPOBAHUHM SCTECTBCHHO-Ha-
YYHO¥ TpaMOTHOCTH MOIPOCTKOB; 4) CIIOCOOCTBYET (POPMHUPOBAHHUIO
IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHUAM, K
MIpUpOJIe, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B 9KOJOTHYECKOe 00pa3o-
BaHHUE IIKOJIbHUKOB.

Ha3BaHHbIc HampaBiICHHUS B OOYYCHUH XHUMHUHU OOCCICUHUBAFOTCS
crienuPUKON comeprkaHUs MpeaMeTa, KOTOPBIA sIBISIeTCS MeaarorH-
YecKW aallTHPOBAaHHBIM OTpakeHHEM O0a30BOM HayKH XHMHH Ha
onpenenéHHOM dTane e€ pa3BUTHS.

Kypc XMMHUM OCHOBHO# HIKOJIBI OPUEHTHPOBAH Ha OCBOEHHE 00y -
YaOIIUMHUCS OCHOB HEOPTAaHWUYECKON XUMHUHM B HEKOTOPHIX MOHSTHH
U CBEJICHUH 00 OT/IEIbHBIX OOBEKTAaX OPraHUYECKOW XUMUH.

CTpyKTypa coneps>kaHus IpeamMeTa copMHUpOBaHa HA OCHOBE CH-
CTEMHOTO Mojxoaa K ero n3ydeHnuro. CoaeprxkaHue CKIaabIBacTCs U3
CHUCTEMBI TTOHSITHA O XUMHYECKOM DJIEMCHTE U BEIIECTBE U CUCTEMBI
OOHSTHH O XUMHUYECKOU peaknuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbI MO MPUHIUITY MOCIEA0BATEIBHOTO PAa3BUTHS 3HAHUMN
Ha OCHOBE TEOPETHYECKHUX MPEICTaBICHUN pa3HOTO YPOBHS: aTOM-
HO-MOJICKYJISIDHOTO yYCHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,
ypoBHs Ilepuonnueckoro 3akona . 1. MenaesneeBa kak OCHOBHOT'O
3aKOHA XWUMHH, YUSHHUSI O CTPOCHUH aTOMa U XUMUYECKOW CBSI3H,
OpPEACTABIICHUI 00 PJIEKTPOJIMTHUCCKON JUCCOINAIINN BEIIECTB B
pactBopax. Teopernueckue 3HaHUS pacCMaTPUBAIOTCI Ha OCHOBE
OMITMPUYECKHU MOJIyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
OCJIeIOBATEIBHO OT OJITHOT'O YPOBHS K APYTrOMY, BBIITOIHSIST (DyHK-
OUHA OOBSICHCHUS W IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3-
MOXXHOCTEH MPaKTUYECKOTO MPUMEHEHUS U MOJYUYSHHS HU3ydaeMBbIX
BEIIIECTB.

Takass opranu3zanus coAaeprkaHUsI Kypca CIIOCOOCTBYET HMPEeaCTaB-
JICHHUIO XMMHUYECKOW COCTAaBJISIONIEN HAy4YHOU KapTUHBI MHUpa B JIO-
ruke e€ CHCTeMHOU npupoasl. Tem caMbpIiM 00ecTieYnBaeTCsI BO3MOXK-
HOCTh (pOpMHPOBaHUS Yy O0OYyYarOIIUXCs IICHHOCTHOTO OTHOIICHUS K
Hay4YHOMY 3HAHHIO U METOJaM IO3HAaHHUA B HayKe. BaxkHO Takke 3a-
METUTBH, YTO OCBOCHHE COACPIKAHUS Kypca IMPOUCXOIUT C MIPHUBJIEUE-
HUEM 3HaHUH W3 paHee U3YUYEHHBIX KypcoB: «OKpyrKaroluil MUP»,
«buonorus. 5—7 kimacce» n «Pu3uKa. 7 Kirace».

LE/IN U3YYEHMA YYEBHOIO NPEAMETA «XUMMA>»

K nHanpaBiieHUIO TEPBOCTENEHHOW 3HAYUMOCTH IPU peaan3aluu
obOpa3oBaTeIbHBIX (PYHKIUN TIpenMeTra «XUMHUS» TPaTUIIMOHHO OT-
HOCST (pOpMHUPOBAHHUE 3HAHUNW OCHOB XMMHYECKOW HAayKH KaK oOJa-
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CTH COBPEMEHHOI'O €CTCCTBO3HAHUS, IMPAKTUYCCKOU IEATCIBHOCTH

YeJI0BeKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. 3aj1a-

YJa MpeaMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMbl XUMUYCCKUX 3HA-

HUNl — BaKHeHIIUX (paKTOB, MOHSITHH, 3aKOHOB U TCOPECTHUYCCKUX

MMOJIOKCHHUN, JTOCTYIHBIX OOOOIIEHHUN MHPOBO33PECHUYECKOTO Xapak-

Tepa, si3pIKa HAyKH, 3HAHUW O HAyYHBIX METOJaX HW3YUYCHHS Be-

IICCTB U XUMHUYCCKHUX PEaKIUii, a Takxe B (JOPMHUPOBAHUU U Pa3BH-

THU YyMEHHUU U CIOCOOOB ACSITEIbHOCTH, CBSI3aHHBIX C IJIAHUPOBA-

HUEeM, HAaOIIOACHUEM U MPOBEJACHUEM XHUMHYECKOI0 dKCIIEPUMEHTA,

COOJIFOICHUEM MPAaBUII OS30ITaCHOTO OOPAIICHUSI C BEIIIECTBAMH B I10-

BCEIHEBHOM KU3HU.

Hapsiny ¢ 3TuM 1enu U3ydeHus MpeaMera B IporpaMmMe yTOdHeE-
Hbl U CKOPPEKTUPOBAHBI C YYETOM HOBBIX PUOPUTETOB B CUCTEME
OCHOBHOTO 00mero oopaszoBanus. CeromHs B oOpa3oBaHHH 0CO00
3HAYNMOW NPHU3HAETCS HAIMPABJICHHOCTh OOYYEHHUsS HAa pa3BUTHE U
caMOpa3BUTHUC JIMYHOCTH, (OpPMHUpPOBAHUEC ¢€ MHTEJJICKTa U OOIIeH
KyJbTypbl. O0y4eHHEe YMEHUIO YUYUTHCS U MIPOJIOJHKATh CBOE 00pa3o-
BaHUE CaMOCTOSITEIIbHO CTAHOBUTCS OJHOW M3 BakHEHIIUX (YyHK-
Ui y4eOHBIX TIPEAMETOB.

B cBsi3u ¢ 3TUM IIpU U3y4YEHUHU NPEAMETAa B OCHOBHOM IIKOJIE J10-
MUHHUPYIOIIEC 3HAYCHUES MTPUOOPEITH TaKUE 1IEJIH, KaK:

6 (opMHUpOBaHUE WHTECIUICKTYaJIbHO PA3BUTOU JTUYHOCTU, TOTOBOU
K caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTCIBHOMY IIPH-
HSITHIO PEILICHHI, CIIOCOOHOUW aanTUPOBATHC K OBICTPO MEHSIO -
[IUMCsI yCIIOBHSIM KU3HH;

6 HAMpPABJICHHOCTh OOY4YEHHsI HAa CHUCTEMATHYECKOE MPHUOOIICHHE
Y4YaluXxcsi K CaMOCTOSITeJIbHON IMO3HABATEIIBHOW JI€ATEIIBHOCTH,
Hay4YHBIM METOJIaM MO3HaHUs, (OPMHUPYIOUIMM MOTHBAIUIO H
pa3BUTHE CIIOCOOHOCTEN K XUMUU;

6 o0ecrnieyeHNe YCJIOBHUN, CIIOCOOCTBYIOIHUX NPHOOpETEeHNUIO 00yda-
FOIIIUMUCS OIThITa Pa3HOOOpPa3HOW IESTEIILHOCTH, MO3HAHUSI U Ca-
MOIIO3HAHUS, KIFOUEBBIX HAaBBIKOB (KITFOYEBBIX KOMIICTCHITHH),
UMCHOIINX YHUBCPCAJIBHOC 3HAYCHHUEC IJI PA3JIUYHBIX BUIOB OCA-
TEIIbHOCTH;

6 GOpMHUPOBAHNE YMEHHUU OOBSICHSITH W OIIEHUBATH SIBJICHUS OKPY-
JKaroIIero MHpa Ha OCHOBAaHHW 3HAHUW WM ONBITA, IMOJYYCHHBIX
IpUu U3YYCHUHN XUMHWUH,

6 hopMUpOBaHHE Yy OOYyUYAIOMINXCS TYMAHUCTUYSCKUX OTHOIICHUIA,
MMOHUMAHHS IEHHOCTH XHUMHYECKHUX 3HAHUHM ISl BHIPAOOTKH KO-
JIOTHYECKH 11eJ1eCO00pa3HOro MoBeJAeHUs B ObITY U TPYJIOBOM Jiesi-
TEJIBLHOCTH B LEJISIX COXPAHCHUS CBOCTO 3I0POBbSI U OKPYIKAFO -
mIey NpUpPOAHOM CPeJibl;
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6 pa3BUTHE MOTHBAlIMM K 00yYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPO-
JIF0O U CAaMOBOCIIUTaHHUIO HA OCHOBE YCBOCHHSI OOIEUEIIOBEYECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY mpoduiisi U Ha-
MPaBJICHHOCTH JaJIbHEHIIIETO OOyUYEHHSI.

MECTO YYEBHOIrO NPEAMETA «XMMMA» B YYEBHOM [1JIAHE

B cucteme obuero obpasoBanusi « XUMUs» NpU3HAHA 00s3aTENb-
HBIM Y4EOHBIM IIPEAMETOM, KOTOPBIH BXOJUT B COCTaB IPEIMETHOU
oOmactu «EcTecTBeHHO-HAay4dHBIE TTPEAMETHD.

V4eOHBIM IUTAaHOM Ha €€ M3ydeHHe oTBeAeHO 136 ydeOHBIX Ua-
COB — MO 2 4 B HeAedro B 8 U 9 KitaccaXx COOTBETCTBEHHO.

Jtst KaXkaoro Kjaacca NpeayCMOTPEHO pEe3epBHOE yueOHOE BpeMs,
KOTOpOE€ MOJKET OBITh HCIIOJIb30BaHO yYaCTHHUKaMH oOpa3oBaTelib-
HOTO IIpollecca B LeisaX (OPMHUPOBAHUS BapUATHBHOW COCTABJISIO-
e conep)kaHus KOHKPETHOW paboueit mporpammsel. I[lpm sTOoM
oOsi3aTenpHasl (MHBapHaHTHAs) YacTh COAEP)KAaHUS IpeaMeTa, ycTa-
HOBJICHHAsI IPUMEPHOI paboyeil mporpaMMoii, U BpeMms, OTBOJANMOE
Ha e€ N3y4eHHe, NTOJKHBI OBbITh COXPaHEHBI MOJHOCTBIO.

B cTpykType nmpumepHOil pabodeil mporpamMMbl HapsiLy C IMOSICHU -
TEJIbHOW 3aMUCKOM BBIJAEJICHBI CJICAYIOIIUE pa3/Iesibl:

6 IUIAHUPYEMBbIE PE3yJbTAaThl OCBOCHHUS YUYEOHOTO MpeameTa «XH-
MUSD» — JIMYHOCTHBIE, METaIllpeIMETHBIEC, IPEAMETHBIC;

6 cozepr)kaHne y4eOHOT o IpeaMeTa « XUMUs» I10 Toj1aM 00ydeHUsT;

6 IpUMEpHOE TeMaTHYEeCKOe MJIaHUPOBAHHE, B KOTOPOM JIE€TaJIU3H-
POBAaHO COAEP>KAHUE KaXKIAOH KOHKPETHOMN TEMbl, YKa3aHbl KOJIM-
YecTBO 4YacOB, OTBOAWMBIX Ha €€ W3y4UYeHHWE, U OCHOBHBIC BHJBI
Y4eOHOH AeSITeNbHOCTH YUYEHHKa, (pOpMHUpYyEMbIe IPU H3yUCHUH
TEeMBbl, IPUBEAEH IEepPeUYeHb AEMOHCTpAIHii, BBIMOJHIEMBIX yUH-
TeJIeM, U IIePEeYCeHb PEKOMEHIYyEeMBIX JIa0OpPAaTOPHBIX OMNBITOB H
MMPAaKTHYECKUX padoT, BHIITOJHSIEMBIX YUAIIUMHCS.
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COAEPXAHWUE YYEBHOIO MPEAMETA «XUMNA»

8 KNIACC

lepBOHaYa/ibHble XMMUYECKME MOHATHA

IIpenmer xumuu. Ponp XuMHUM B )KM3HHU YyenoBeka. Tesna u Beue-
cTtBa. PU3nNYECKHE CBONCTBA BEIIECTB. ATperaTHOE COCTOSIHUE Be-
miecTB. [loHsATHE O MEeTOJaX MO3HAHUS B XUMHHU. XUMHUS B CUCTEME
HayK. UucTeie BemecTBa U cmecu. CriocoObl pa3iesieHnus CMecei.

ATOMBI ¥ MOJEKYJbl. XUMHYECKHE dJIeMEeHTHl. CHUMBOIBI XUMH-
YEeCKHUX 3JIeMeHTOB. IIpocThie U CIOKHBIE BellecTBa. ATOMHO-MOJIE-
KyJIIpHOE YYCHHUE.

Xumuueckasi ¢popmyiia. BareHTHOCTP aTOMOB XMMHUYECKHX dJie-
MEHTOB. 3aKOH MOCTOSIHCTBa cocTaBa BemiecTB. OTHOCHUTENIBbHas
aTomHasi Macca. OTHOCHTEeIbHass MOJICKyJIsIpHas Macca. MaccoBas
OISl XUMHUYECKOTO 2JIEMEHTAa B COSTMHCHUU.

dusnyeckne U XUMHYECKUE SBJICHHUI. XUMHUYECKass PCaKIIUsI U
eé Tpu3HaKu. 3aKOH COXPaHCHUS MAacCChl BEIISCTB. XHUMHUYCCKHUEC
ypaBHeHus. Kitaccudukaimss XUMAYSCKUX peakiinii (COeqUHCHUS,
pas3JioKeHusl, 3aMelIeHUsI, OOMeHa).

XUMUUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUUYECKOUN MOCYI0H,
C ImpaBujaMHu paboThl B 1abopaTopuu U mpuéMamu oOparieHus ¢ ja-
OopaTOpHBIM 00OpYyIOBaHHMEM; M3YUYCHHUE U OIHCAaHUE (PUZUISCKUX
CBOMCTB 00pa3lOB HEOPTAHUYESCKHUX BEIICCTB; HAOIIOICHIE (pU3NIe-
ckuX (IUIaBJICHHE BOCKA, TassHHUE JIb/IA, PACTUPAHUE caxapa B CTYyIKe,
KHIICHUE U KOHJICHCAIIUS BOJIBI) U XUMHYECKUX (TOPSHHUE CBEYH, IIPO-
KaJTuBaHWE MEJIHOW IPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM)
SIBJICHUN, HaOJTI0OJICHHE U OIMCAaHNUE MPU3HAKOB IMIPOTEKAaHUS XUMHUYEe-
CKUX peakuui (pa3yioKeHHe caxapa, B3aUMOJICHCTBHE CEPHOU KHC-
JIOTBI € XJOpHUAOM Oapusi, pasiioxenne rugpokcuaa meau(ll) npu na-
rpeBaHUM, B3aUMOJAEHUCTBHE XeJie3a ¢ pacTBopoM conu meau(1l)); uz-
y4eHHe CchnocoOOB paselieHnss cMmeceid (C TIOMOINBID MarHuTa,
¢uneTpOoBaHUe, BBITapUBAHWUE, AUCTWLISAIHSA, XpoMmaTtorpadus),
MPOBE/ICHUE OYMCTKHU ITOBAPEHHOM COJIN; HAOJIIO/IEHUE U OIMCAaHUE pe-
3yJIBTATOB IIPOBEACHUS OIBITA, WITIOCTPUPYIOMIETO 3aKOH COXpaHe-
HUSI MacChl;, CO3JITaHUE MOJIeJIeH MOJIeKYyJI (IapOCTEePIKHEBHIX ).

BaxHeliime npeacTaBUTE/IM HEOPraHMYECKMX BELECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — 3JieMeHT u
mpocToe BemiecTBO. HaxoykaeHne KHUCIIopoaa B Ipuponae, Gpuzndge-
CKHE M XHUMHYCCKHE cBoMcTBa (peakuuu roperus). Oxcunpl. [Ipu-
MeHeHHue Kuciaopoaa. CrnocoObl MOJIyYeHHs KHUCIOpoaa B 1adboparto-
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puu U TnpombinuieHHOCTH. KpyroBopor kKuciopoga B HOpHUPOJIE.
O30H — aJUIOTPOITHAS MOAU(UKALINS KUCIOPOIA.

TennoBoit 3PPexT XUMHUYSCKOW peakluuh, TSPMOXUMHUUCCKUEC
YpaBHEHUSI, PK30- U DHAOTEPMUUYECKHUE pEeaKIUU. TOIUTUBO: yroiab U
MeTaH. 3arps3HEHHE BO3/yXa, YCHJICHHE ITapHUKOBOTO 3ddeKTa,
pa3pylieHre 030HOBOI'O CJIOS.

Bonopon — snemeHT u npocTtoe BeuecTBo. HaxoxxaeHnue Bogopo-
na B mpupoje, GU3HNIEeCKue U XUMHUYSCKHUEe CBOWCTBA, MIPUMEHEHUE,
crioco0ObI moyueHust. KUCIOTHI U comu.

KommaectBo BemecTtBa. Moib. MoisipHast Mmacca. 3aKOH ABOTaJIpo.
MossipHbIii 00BEM ra30B. PacuéThl M0 XUMHUYSCKUM YPaBHCHUSIM.

dusuyeckue cpoiicTBa BoAbl. Bonga kak pactBoputenb. PacTBo-
ppl. HacellieHHbIe U HEHACBILIICHHBbIE PAacTBOPBI. Pacmeopumocms
gewecme 8 6o0e.l MaccoBasi TOJsI BEIIECTBa B pacTBOpe. XUMHUUC-
ckue cBo¥icTBa BOnbkl. OcHOBaHHA. POb pacTBOPOB B MPHUPOJIC U B
JKU3HU 4dejioBeka. KpyroBopoT BoABI B MpUpPOJE. 3arpsi3sHEHUE IPHU-
poaHBIX BOJ. OXpaHa U OYUCTKA IPUPOJIHBIX BOJ.

Kiaccudukamuss Heopranmdeckux coeauHeHuii. Okcunsl. Kiac-
cuduKausi OKCHIOB: cojiecoOpa3yrolue (OCHOBHBIC, KHCIIOTHEIC,
amdoTepHbIe) U HecoJicoOpasyroinue. HoMeHKIaTypa OKCHIIOB
(MexxmyHapodgHass W TpUBHabHas). DHU3WYECKHE U XUMHUYCCKHE
cBolicTBa OKCUIOB. [loiryyeHne OKCHIOB.

OcHoBanus. Knaccudukamuss oCHOBaHHN: HIETOYM U HEPACTBO-
pumble ocHOBaHUs. HoMeHKnaTypa OCHOBaHUH (MEXIyHapomHAs U
TpuBUanbHas). PU3MUecKkre W XUMHYECKHE CBOWCTBAa OCHOBAaHHH.
ITonyuyeHue ocHOBaHUM.

Kucnorer. Knaccudukammus xwuciaor. HomMeHknmaTypa KHCIOT
(MexayHapoaHasi U TpuBUalbHAasH). PU3UYECKUE U XUMHYECKHUE
cBoiicTBa KUcaoT. Psaa akruBHoctu metamioB H. H. bekerosa. I1o-
JIy4YeHHE KUCJIIOT.

Comnu. Homenxkitatypa coseii (MeXIyHapoaHas U TPUBHAJIbHAS).
dusuyeckue u XuMudeckrue ceoictpa coseul. [lonyuenue coneii.

I'eneTnueckast CBsI3b MEXJY KiacCaMU HEOPTraHWYECKUX COCIIH-
HEHUH.

XUMHUYECKUMN AKCIIEPUMEHT: Kaue€CTBEHHOE OIIPEJICIEHHUE COAEp-
J)KaHWs KHUCIIOPOJia B BO3/IyXe; MOJy4eHHE, COOMpaHUe, pacino3HaBa-
HUE U U3y4YeHHE CBOWCTB KUCIIOPOJa; HaOIIOJeHNEe B3aUMOJEUCTBUS
BEIIIECTB C KUCJIOPOJOM U yCIOBHSI BOBHUKHOBEHUS U MPEKPAIISHUS
ropenus (moxkapa); O3HaKOMJICHHE ¢ OOpa3naMu OKCHUJIOB M OITHCA-
HUC UX CBOWCTB; MOJIy4CHHE, COOMpaHHE, PACHO3HABAHUC U HU3yUC-

1 KypcuBoM oGo3HaueH y4eOHBINH MaTepHall, KOTOPBII M3ydaeTcsi, HO He
BBIHOCHUTCSI Ha MPOMEKYTOYHYIO M UTOTOBYIO aTTECTAIIUIO.
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HHUE CBOWCTB BOAOpOAa (TOPECHHE); B3AUMOJICHCTBUE BOJOPOIA C OK-
cunom meau(Il) (BO3MOXKHO HCIIOIB30BaHUE BUICOMATEPHUAIIOB); Ha-
OmrozieHre 00pa3IoB BEIIECTB KOJIUYESCTBOM | MOJIB; MCCIIETOBAaHUE
OCOOCHHOCTEH pPAaCTBOPECHHS BEHMISCTB C Pa3JIUYHOW PAaCTBOPHUMO -
CThIO; MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM J10Jeit
pacTBOPEHHOTO BEIIECCTBA; B3aUMOJICHCTBUC BOJBI C MEeTaJUIaMu (Ha-
TpUEeM U KaJblHeM) (BO3MOYXHO HCIOJIb30BAaHUE BHJICOMaTEepHa-
JIOB); OTIpEAEJI€HHUE PACTBOPOB KHUCJIOT U ILIEJIOYEH C MOMOIIBIO UH-
JIUKATOPOB; UCCJCAOBaHUE 00pa3I[0B HCOPraHUUYCCKUX BEIICCTB pa3-
JIMYHBIX KJIACCOB; HAOIIOEHHE H3MCHEHHUS OKPACKH WHINKATOPOB
B pacTBOpax KHUCJIOT U LIeJ0Yel; N3yUeHHE B3aUMOIAEUCTBUSL OKCH-
na meau(Il) ¢ pacTBOpoM cCepHOUM KHUCIOTHI, KUCJIOT C MeTajljaMu,
peakuuii HeUTpaau3aluu; NOJyUYEeHUE HEPacCTBOPUMBIX OCHOBAHHUMH,
BBITECHEHHE OJHOI0 METajjla APYrUM W3 PacTBOpa COJIU; pelIeHUEe
SKCIIEpUMEHTAIbHBIX 3ajlad 1o Teme «BakHeilimmue kiaccbl Heopra-
HUYECKUX COCAUHECHUIN.

nepMOAM‘-IeCKMﬁ 3aKOH 1 I'Iepmo,u,mquKaﬂ CcUcTeMa
XUMUYECKUX S/IEMEHTOB A N. MeHgeneesa. CTpOGHMe aTOMOB.
XrMnyeckas cBszb. OKMCAMTENbHO-BOCCTAHOBUTE/IbHbIE peakumm

[TepBhic TOMBITKY KIACCU(PUKAINHA XUMHYECKHX DIJIEMEHTOB. [lo-
HSITHE O TpyNnax CXOJHBIX dJIEMEHTOB (IIIEJTOYHbIC U NISITOYHO3Ee-
MeJIbHBIE METaJUIBI, TaJIOTEeHBI, MHESPTHEHIC Ta3bl). DIIEeMEHTHI, KOTO-
pbIe 00pa3yroT aM(pOTEpHBIC OKCHUIBI U THAPOKCHIHI.

I[Mepuonmuecknii 3akoH. [lepmoandeckass cHUCTeMa XUMHYECKHX
aneMmeHTOB . 1. MenneneeBa. KoporkonepuoaHass U JJIUHHOIIEPH -
omuast popmbr [lepuoOAUYIECKON CHUCTEMBI XHMHYECKHUX 3JIEMCHTOB
. . Menneneesa. Ilepuoasl u rpynmnbl. @U3NUYECKUNA CMBICI IIO-
PSIKOBOTO HOMEpPa, HOMEPOB IIEPHUOJIa U TPYHITHI SIISMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX siep. M30Tombl. DIEeKTPOHBI.
CTpoeHue 3JIEKTPOHHBIX 000JIOYEK aTOMOB ITEPBBIX 20 XHUMUYSCKUX
aneMeHTOB Ilepuoauueckoit cucremsl . 1. MenneneeBa. Xapakre-
pUCTHKAa XUMHUYECKOTO DJIEMEHTA I10 ero IojioKeHuro B [lepuoanye-
ckoit cucrteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMs pajinyca aTOMOB XHMHUYECKHUX 3Jie-
MEHTOB, METAJUIMYECKUX U HEMETAJJIMUYECKUX CBOWCTB IO rpyrmnam
n nepuonaM. 3HaueHue llepunonmdaeckoro 3akoHa u [lepnogmueckoit
CUCTEMBbI XUMHUYECKUX IJIEMEHTOB JJIsI pa3BUTHSI HAYKH U MTPaAKTH-
ku. J1. 1. MenneneeB — y4u€HBIN U I'pakJaHUH.

Xumudeckasi cBsi3b. KoBajieHTHast (moJsipHAst W HETIOJISIpHAs)
CBSI3b. DJIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX dJieMeHTOB. MonHas
CBSI3b.
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Crenenp okxuciaeHus. OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE peak-
nuu. IIponeccrsl okuciaeHuss U BoccTaHOBIeHUA. OKUCIUTENU U BOC-
CTaHOBHUTEIN.

XUMHYECKHUHM 3KCIIEPUMEHT: U3yUE€HHE 0O0pa3oB BEIIECTB METAal-
JIOB U HEMETAJJIOB; B3aMMOJEHCTBUE T'HAPOKCHUAA IIMHKA C pacTBO-
paMu KHUCJIOT U II[eJ04Yel; MPOBEEHUE ONBITOB, MILTIOCTPUPYIOIINX
MIPUMEPBI OKHCIHUTEIBHO-BOCCTAHOBUTENIBHBIX pPEaKuii (TopeHwue,
peakMu pa3IoKEHHUs, COEAUHEHUsT).

MexnpeameTHble CBA3MU

Peanuszanuss MEXKNOPEAMETHBIX CBsI3ed NpH H3YUYCHUH XHUMHHU
B 8 KJIacCe OCYIIECTBISIETCS Yepe3 UCIIOJIb30BaHUE KaK OOIIUX ecTe-
CTBCHHO-HAaY4YHbIX HOHﬂTHﬁ, TakKk U HOHﬂTHﬁ, SABIIAOIIUXCSA CUCTEM-
HBIMU MJIs1 OTACJIBbHBIX MPEIAMETOB €CTCCTBCHHO-HAYyYHOTI'O IIUKJIA.

OO01IHMe eCTeCTBEHHO-HAYYHbIC TMOHSATHS: HAYYHBIH (PaKT, TUIOTE-
3a, TEOpHs, 3aKOH, aHallu3, CUHTEe3, KiIacCUu(UKAILHUs, MMEPUOIHY-
HOCTb, HAOIIOJCHUE, DKCIICPUMCHT, MOJICIUPOBAHUE, H3MCPCHUE,
MOJICJTb, SIBJICHHUE.

dusuka: Mmatepusi, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, HY-
KJIMJI, U30TOIIbI, PaJIMOAKTUBHOCTb, MOJIEKYJIa, DJIEKTPUUECKHUH 3a-
psil1, BEUISCTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIICCTBA, Ias,
(puznueckre BEIUYHUHBI, SIUHHUIIBI H3MEPEHUSI, KOCMOC, IJIAHETHI,
3BE3 b1, CoTHIIE.

Buosorusi: porocunTes, apixanue, ouochepa.

Teorpadusi: armocdepa, ruapocdepa, MUHEpPaJbl, TOPHbIE TOPO-
JAbI, TIOJIE3HBIC UCKOIMa€MbIC, TOIIJIIMBO, BOJAHBIC PECYPCHI.

9 KNACC

BelectBo M xMMMYecKasn peaKkuma

Ilepuoanueckuit 3akoH. Ilepuonmueckas cucTeMa XHUMHYECKUX
anemeHToB . . MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHU B
U3MEHEHUN CBOWCTB XHUMHYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHO-
OB, KaJIvsl, KaJbIUsI U UX COEUHEHUN B COOTBETCTBUH C MOJIOKEHU-
eM 2JieMeHTOB B Ilepruoanueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CTpoeHHe BelecTBa: BUJIBI XUMHUYESCKOU CBSI3U. THUITBI KpUCTAI-
JIUYECKHUX PENIETOK, 3aBUCUMOCTh CBOWCTB BEMIECTBA OT THIA KPH-
CTAJUIMYECKON pEeIIETKU U BHUJIa XUMUYECKON CBSI3H.

Kiaccuukamuss u HOMEHKJIATypa HCOPraHHYECKUX BEIICCTB
(MeXxayHapoJHass W TpUBHUAJIbHAsA). XHWUMHUYECKHE CBOWCTBa Be-
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IIECTB, OTHOCSIILIMXCS K PA3JIMYHBIM KJjlacCaM HEOPraHWYEeCKHUX CO-
€IMHCHUN, TeHEeTHYECKasl CBsI3b HEOPTAaHUYECKUX BEIIESCTB.

Kiaccnukamuss XUMUYECKAX peaKuii MO pPa3IndYHBIM TIpHU3HA-
KaM (I10 9MCIy ¥ COCTaBYy YYacTBYIOIINX B PEaKIIUH BEMISCTB, ITO Te-
ioBomMy 3(pdexTy, 1Mo U3MEHEeHHUIO CTEIeHEH OKUCICHUSI XHUMHUYE-
CKHMX DJJIEMEHTOB, II0 OOpaTHUMOCTH, IO YYacTHUIO KaTajan3aTopa).
DK30- U JYHAOTEPMHYECKHE pPEaKINH, TePMOXHMHUECKUE ypaBHE-
HUSIL.

[MousiTe o ckopocTr XuMHU4eckoil peaknuu. ITonsitue 06 oOpartu-
MBIX U HEOOpaTUMBIX XMUMHYECKUX peaknusx. [loHsATHEe O TOMOTEH-
HBIX W TETEPOTCHHBIX peakuusaAX. [lonamue O XUMUYECKOM PAGHO-
gecuu. Paxmopwi, erusAOwWUe HA CKOPOCMb XUMUYECKOU pearkyuu u
NOJI0dHCEeHUE XUMUUECKO20 PABHOBECUSL.

OKHCITUTEITFHO-BOCCTAHOBUTEIBHBIC PEaKIINU, IJICKTPOHHEBIN Oa-
JJaHC OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHOHN peakiuu. CocTaBieHHUE
YpaBHEHUIN OKHUCIIHTEIBHO-BOCCTAHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb-
30BaHHEM METOMJa DJICKTPOHHOTO OajaHca.

Teopust >AEKTPOITUTUUECKON AUCCOIMAIIMHU. DIESKTPOJIUTHI U HE-
AJIEKTPOJIUTHL. KaTHoHBI, aHUOHBI. MeXaHU3M JUCCOIHALNN BE-
IIECTB C Pa3IUYHBIMU BHIaMU XUMHYECKOU CBs3U. CTEIIEHb THCCO-
nuanuu. CUIIBHBIC U CITa0bIe SISKTPOIIUTHI.

Peakninu nonHoro ooMeHa. Y ci1oBUS MIPOTEKaHUs peaKIuii HOH-
HOTO OOMEHa, TTOJIHBIC U COKpamEHHBIC HOHHBIC YPaBHECHUS pPeaK-
nui. CBOMCTBa KMCJIOT, OCHOBAaHUM U COJIEH B CBETE IPEICTABICHUMN
00 BJIEKTPOIUTHYECKON nuccormanuy. KauecTBeHHbIE peakIlnu Ha
HOHBI. [lonssmue o cuopoauze coneu.

XUMUYECKAH SKCICPUMEHT: O3HAKOMIICHHE C MOJCIISIMH KpH-
CTAJUTMYECKUX PEHIETOK HEOPraHWYECKUX BEIISCTB — METAJUIOB M
HeMeTalioB (Tpadura B anMmasa), CIOKHBIX BEIIECTB (XJOpHuaa Ha-
TPHsI); UCCIICIOBAHNUE 3aBHCUMOCTH CKOPOCTH XMMHYECKOUN peaKIuu
OT BO3JICHCTBUS Pa3INYHBIX (PAaKTOPOB; MCCIEIOBAHUE IIESKTPOIIPO -
BOJTHOCTH PacTBOPOB BEIIIECTB, MPOIlecca AUCCOMHUAIINN KHUCIOT, IIIe-
JIOUEeH U coJieit (BO3MOYKHO UCITOJIB30BaHHUE BUACOMATEPUATIOB); MPO-
BEJCHHUEC OIIBITOB, WLTIOCTPUPYIOMIUX IPU3HAKU MPOTCKAHUS peak-
muii WoHHOTO oOMeHa (oOpa3oBaHHWE OcCajika, BBIJCICHHE Ta3a,
obOpa3oBaHME BOMBI); ONBITOB, MILTIOCTPUPYIOIINX IIPUMEPHI OKUCIH-
TEJIbHO-BOCCTAHOBHUTEIILHBIX peakUuHuil (ropeHHe, peakuuu pasiio-
J)KEHUSI, COCJIMHEHMS); paclo3HaBaHUE HEOPraHWYECKHX BEIIECTB C
IMOMOIIBIO KAYECTBCHHBIX PEaKIUil Ha HMOHBI; pPEIICHUE JSKCIIEPH-
MCHTAJIbHBIX 3aJ1a4.
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HemeTannbl M X coeaMHEHNA

OOmast xapakTepHUCTHKaA rajoreHoB. OCOOCHHOCTH CTPOCHHUS aToO-
MOB, XapakTepHbIe cTeleHu okucieHus. Ctpoenne u (pusndeckue
CBOMCTBa MPOCTHIX BEIIECTB — TaJIOreHOB. XMMHUYECKUE CBOMCTBa
Ha NpuMepe Xjaopa (B3auMOIEHCTBHE C METaJlaMH, HEMETAaJIaMU,
menoyamMu). XiiopoBogopos. ComsiHasi KUCJI0Ta, XUMHYECKUE CBOM-
CTBa, NMoJy4YeHHe, npuMeHeHue. JlelicTBue XJiopa M XJIOPOBOIOPOJa
Ha OpraHM3M dUeJIOBeKa. BakHelmme XIJIOpUIOBI M UX HAXOXICHHE
B IIPUPOJIE.

OO0mmas xapakrepucTuka s1eMeHTOB VIA-rpynmsl. OcoOeHHOCTH
CTPOCHUSI AaTOMOB, XapaKTEePHBIC CTEIICHU OKHCJICHUSI.

Crpoenue u (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIIO-
pona u cepbl. AJIIOTPOITHbIE MOAU(MUKAIIUN KUCIOPOJA U Cephl. XH-
MHUYECKHe cBolcTBa cepbl. CepoBOAOPOJI, CTpOeHHUE, (pU3nUYecKue u
XUMHUYECcKHe cBolicTBa. OKCHIBI CEphbl KaK MPEACTaBUTEIN KHUCIIOT-
HBIX OKcHUI0B. CepHast KUCJI0Ta, (PU3NYESCKUE U XUMHUYECKHE CBOM-
cTBa (0OOMmIMEe Kak MPEACTAaBUTENIsI Kjlacca KHUCIIOT W crneruduye-
ckue). XMMHYECKHE PEaKIUH, JIEKAIINE B OCHOBE IMPOMBIIIICHHOTO
crroco0a TIoJTyYeHUsT cCepHOU KUCIOTHI. [Ipumenenne. Coiu cepHOM
KHCJIOTHI, KAaYeCTBCHHAs peakiius Ha cyiabdar-uoH. HaxoxxaeHue
cepbl U €€ CoOeqUHEeHUH B IIpupoie. XUMHYECKOE 3arps3HEHUE OKpPY -
JKaIoOMIeH cpeIbl COeIMHEHUSIMH cepbl (KMCIOTHBIE JTIOXK/IH, 3arpsi3-
HEHHE BO3/IyXa U BOLJOEMOB), CIOCOOKBI €ro MpeI0TBPANISHUS.

OOmast xapaKTepHUCTHKaA 3JIeMeHTOB VA-rpynmnbsl. OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTEPHbIE CTEIIEHH OKHUCIICHUSI.

A30T, pacrnpocTpaHeHHE B NpHUpoJe, GU3NUECKHEe U XUMHUYECKHE
cBoiictBa. Kpyrosopor azora B npupose. AMMHUAaK, ero pusndaeckue
U XUMHYCCKHUC CBOﬁCTBa, TMOJIYYCHHUE U TIPUMECHCHHCEC. Conu amMmmo-
HUS, NX (PU3NYECKHNEe U XMMHYECKHE CBOICTBa, mpuMmeHeHue. Kaue-
CTBEHHAsl peakiysi Ha WOHBI aMMOHHs. A30THasl KUCJIOTa, €& IOy -
qyeHue, PU3NIeCKrue U XUMHUIEeCKHe CBolicTBa (oOmiue Kak mpenacTa-
BHUTEJISI KJlacca KHCJIOT u croenududeckue). Vcnoab3oBaHue
HUTPATOB M COJIEH aMMOHHSI B Kau€CTBE MHUHEPAIBHBIX YJIOOPESHUM.
XUMHUUECKOE 3arpsi3HEHUE OKpYXaloLled cpeabl COeOUHEHUSIMU
azora (KHCJIOTHBIC JOXKIW, 3arps3HEHHE BO3/yXa, MOYBBI M BOJOE-
MOB).

docdop, anmnorpornHsie moaudukanuu pocdopa, pusudecKkue u
xummuueckne cBoiicrea. Okcun docdopa(V) u pochopnas kucnora,
¢dbuznyeckue U XMMHYECKHE CBOMCTBA, IoJrydeHue. lcnosabp3oBaHue
(ocdarToB B kauecTBEe MUHEPAITBHBIX YIOOPCHUMA.

OOmmas xapakTepucTHuka 31eMeHTOB [VA-rpynmbel. OcobeHHOCTH
CTPOCHUSI AaTOMOB, XapaKTEPHBIE CTETICHU OKHCIICHUSI.
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Yraepon, amIoTpONHBIE MOAU(DUKAIINN, PACIPOCTPAHEHUE B TIPH -
poae, ¢HuU3MUECKHEe U XUMHYECKHEe cBolcTBa. Ancopbums. Kpyroso-
poT yriepoaa B npupoje. OKcuasl yrieponaa, ux GU3NUYEcKUe U XH-
MHUYECKHE CBOWCTBA, JIE€HCTBUE Ha >KUBBIC OPraHU3MbI, MOJYUYCHHE
U NpUMEHEeHHE. DKOJIOTHYECKHUEe MPOOJIEeMBl, CBSI3aHHBIE C OKCHUIOM
yraepona(IV); rumore3a ri100amIbHOTO MOTETJICHHUS KIHMAaTa; Itap-
HUKOBBIN 3(PPeKT. YToIabHas KUCIIOTa U €€ CONH, nX (PU3NISCKUEe U
XUMHYECKHE CBOWCTBA, MOJydYeHHE M NpuMeHeHue. KauecTBeHHas
peakums Ha KapOoHaT-MOHBI. Mcmonp3oBaHme KapOOHATOB B OBITY,
MEIULHUHE, IPOMBIIIICHHOCTH U CEIILCKOM XO3SIUCTBE.

HepBOHa‘IaJ’ILHBIe HOOHSITUS 00 OpraHN4YC€CKHUX BCIICCTBaxX Kak
0 COEIMHEHMSIX yriepoaa (MeTaH, dTaH, dTHUJICH, alleTUJICH, DTaHOJI,
TIIULEPUH, YKCYCHasi KUCJIOTa). Mx cocmaé u xumuueckoe cmpoe-
Hue. TloHATHE O OHWOJIOTMYCCKH BaKHBIX BEIIIECTBAX: KUpax, Oei-
Kax, yriieBojax — W HMX POJU B YXH3HU 4YeJoBeka. Mamepuaivroe
€OUHCMBO OP2AHUUECKUX U HEOPSAHUUECKUX COeOUHEHUU.

Kpemnanii, ero ¢pusnueckne 1 XUMHUUECKHE CBONCTBA, ITOJIydCHHUE
n npumeHeHnne. CoennHeHHsT KpeMHUs1 B mpuponae. OOmume mpen-
craBieHUus: 06 okcuae kpeMHusA(IV) u kpemHueBoit kuciore. Cuiu-
KaTbl, UX HCIIOJIB30BAaHHUC B 6I)ITy, MCIUIIUHE, TIPOMBIINIJICHHOCTH.
Baoicnetiwuue cmpoumensmnble mamepuansl: Kepamukd, cmexio, ye-
Mmenm, 6bemon, xcenezobemon. Ilpobremovl 6e30naAcHO20 UCNONbL308A -
HUSL CMPOUMENbHBIX MAMEPUANOE 6 NOBCEOHEEHOU ICUZHU.

XUMHUYECKUI DHKCIEPUMEHT: H3y4YeHHe O0Opa3I0oB HeOopraHuye-
CKMX BEIIECTB, CBOWCTB COJISIHOM KHCIJIOTBHI; IIPOBEJECHHE Kaue-
CTBEHHBIX PEAKIMH Ha XJIOPUI-UOHBI M HAOJIOJICHUE MPU3HAKOB UX
MIPOTEKaHMs; ONBITHI, OTpaXkaromne (HU3NIYECKHUEe W XUMHUUYECKHE
CBOMCTBA raJIOT€HOB M MX COEAWHEHUH (BO3MOKHO HCIIOJIb30BAaHUE
BHJICOMAaTEpHaJIOB); O3HAKOMIJIEHME C OOpas3lamMH XJIOPHUIOB (Tayio-
TeHUI0B); O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COeAUHEHHUSIMU
(BO3MO’XHO HCHOJIb30BaHHE BHUAEOMATEpHAIOB); HAOIIOJEHUE TIPO-
mecca OOyrJIMBaHHsS caxapa IoJ AeHCTBHEM KOHIIEHTPUPOBAHHOM
CEepHOU KHCJIOTHI, N3yUYCHHE XUMHYECCKHUX CBOWCTB pa30aBJICHHOU
CEepHOM KHCIIOTHI, IPOBEJEHNE KAa4YeCTBEHHOW peakUMu Ha CyJIb-
dat-moH m HaOIO/EHHE TNpU3HaKa €€ NMPOTEKAHWs; O3HAKOMJICHHE
¢ ¢usmyecknumMu cBolcTBaMHu azoTa, ¢ochopa M HUX COEAUHECHUI
(BO3MOXXHO HCIOJIb30BaHUE BHJISOMATEpHAJIOB), oOpa3naMH a3oT-
HBIX U (pocPOpHBIX ynoOpeHHii; rmoryyeHue, coobupanue, pacrnosHa-
BaHHME M M3yUYECHHE CBOMCTB aMMMAaKa; IPOBEJCHUE KAa4E€CTBEHHBIX
peaknui Ha MOH aMMOHHS W (ochaT-MOH U H3yUYCHHE NPHU3HAKOB
UX NOPOTEKAHHUS, B3aUMOJJEWCTBUE KOHIICHTPUPOBAHHOM a30THOU
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KHCJOTBI C MeJbI0 (BO3MOXXHO HCIOJIb30BAaHUE BHUJACOMATEPHAJIOB);
U3yYeHHE MOJIeJIel KPUCTAIMYECKUX PelIETOK anMasa, rpadura,
(ynnepena; o3HaKOMIJICHHE C IIPOIECCOM aaCOPON pacTBOPEH-
HBIX BEIISCTB aKTHUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOTa-
3a; HOJIy4eHHe, cCOOMpaHHe, paclioO3HaBaHUE M U3yYCHHE CBOMCTB
YTJIEKHUCIJIOTO Ta3a; MIPOBEJIeHNE KaUYeCTBEHHBIX peaKlnii Ha Kap06o-
HaT- ¥ CWJIMKAT-UOHBI U N3yYEHHE ITPU3HAKOB UX IPOTECKaHHUS; 03-
HAaKOMJICHHE C NPOAYKIHEH CHIMKATHOHW IMPOMBINIJICHHOCTH; PeIle-
HHE SKCICPUMCHTAJIBHBIX 3a7a4d 1o TeMe «BakHelmne HeMeTaulbl
U UX COCJTUHEHUSD.

MeTannibl M UX coeanHeHUA

OO0miasi XxapakTepUCTHKa XHUMHYECKHUX DJIEMEHTOB — METaJLIOB
Ha OCHOBAHMHU MX MOJIOKEeHHUs B Ilepmonuueckoil cucteMe XUMHUYeE-
ckux anemeHToB . 1. MenneneeBa u crpoeHust atomoB. CTpoeHue
MeTaJuIoB. MeTanauyeckas CBsI3b M MeTaJUIM4YecKas KPUCTAJIIH-
yeckasg pemérka. DIeKTPOXUMHUYECKUM psi HaOpsHKEeHUM MeTa-
s10B. dU3NUECKHE U XUMHUUYECKHE CBOMCTBA MeTayuioB. OOIIHe cro-
coOBI TIOJIydYeHHUsi MeTaJuioB. [loHsITHE O KOPpPO3UM METaJIOB, OC-
HOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTajib, YyryH,
JIOPATIOMHAHUHA, OpOH3a) M UX IPUMCHCHHE B OBITY W MPOMBIIIICH -
HOCTH.

Ilenounsle MeTajibl: NojioKeHue B Ilepuoanuecko cucreme Xu-
muueckux ajemeHToB J[. 1. MenpgesneeBa; cTpoeHHE UX aTOMOB; Ha-
XOXJIeHHe B mpupoje. Pu3ndeckue M XUMHUYECKHE CBOMcTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPHUS U Ka-
nus. [IpuMeHeHne eI09YHBIX METAJUIOB U UX COCTUHEHUH.

IlenouyHo3eMeNbHbBIE METaJIbl MAarHuii M KajJbLHWi: MHOJIO)KEHHUE
B Ilepuonuyeckoil cucreMe Xxumudeckux ayemMeHToB . 1. Menne-
JieeBa; CTPOEHUE UX ATOMOB; HaXOXKJAE€HHE B mpupoje. dusndeckue
U XUMHYECKHE CBOICTBA MarHusl U Kanblus. Baxknelimue coenune-
HUS KanbIusl (OKCHI, THAPOKCHUI, coii). JKECTKOCTH BOJBI U CIIOCO-
ObI €€ ycTpaHeHHsI.

AnroMuHUNI: ToJoXXeHue B llepmommueckoil cucTtemMe XUMHYE-
ckux sneMeHToB JI. 1. MenneneeBa; cTpoeHHE aTOMa; HaXOXKJACHUE
B mpupoae. Pu3ndeckne U XUMHUYECKHE CBOMCTBAa aIIOMHHUS. AM-
(oTeprBIE CBOIICTBA OKCH/AA U THAPOKCHUIA ATIOMHUHUS.

Kenezo: mnonoxenue B llepuognyueckoil cucreMe XHUMHUYECKHUX
sanemeHTOoB J[. M. MenneneeBa; cTpoeHHME aToMa; HaXOXJIEHUE B
npupoje. Pu3snyecKkue U XUMHUYECKHUEe CBoOMcTBa keje3a. OKCUIbI,
runpokcunsl u conn xenesa(ll) m xemesa(Ill), mx cocraB, cBOWCTBA
U MOJIyUYEHHUE.

16 lMpumepHaa paboyas mporpamma



XUMHYECKHNU DKCIEPUMEHT: O3HAKOMJICHHE C oOpa3naMu MeTa-
JIOB U CIUTABOB, UX (PU3UYCSCKUMH CBOWCTBAMH;, U3YUCHHE pE3yJIbTa-
TOB KOPPO3HWH METAJUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHUIACOMATCPH -
aJioB), OCOOCHHOCTEH B3aMMOICHUCTBHUS OKCUA KaJbIUs U HATPUS
C BOJOM (BO3MOYKHO MCIOJIb30BAaHUE BUACOMATEPUAIIOB); UCCIIEN0-
BAaHHUE CBOMCTB >KECTKOM BOJBI; IpOLIECCAa FTOPEHUS KEJIE3a B KUCIIO-
ponae (BO3MOYXXHO MCIOJB30BaHNUE BHJICOMATEPHUATIOB); MPU3HAKOB
OPOTESKAaHUS KadeCTBECHHBIX PEaKIINil Ha MOHBI (MarHus, KaJabIusl,
amoMuHMS, MUHKA, >kene3a(ll) u xeneza(Ill), memau(Il)); nadnrone-
HHUE W OITMCaHHWE MPOIECCOB OKPAITMBAHUS TUIAMEHH MOHAMU Ha-
TpUsl, KaJlusl U KaJbIus (BO3MOXHO HMCIOJb30BaHNE BUJICOMATEPHU-
aJioB); HcciaeqoBaHue aM(OTEPHBIX CBONWCTB THAPOKCHIA aTFOMUHUS
U rmapoKCcHuaa MUHKa; pCIICHHUEC SKCIICPUMECHTAJIBHBIX 3aAa4 110 TC-
Me «BaxkHele MeTaiibl U UX COEAUHECHUS.

X1MKA 1 OKpYyKaroLas cpesa

HoBrie maTepuaspl 1 TEXHOJIOTHH. BelecTBa U MaTepuaibl B I10-
BCCIHCBHOW JKU3HH 4YeJIOBeKa. XUMHUs U 310poBhe. be3zomacHoe uc-
MMOJIb30BAaHUE BEIIECTB M XUMUUCCKUX peakmuii B ObITy. [lepBas 1o-
MOIUIb MPU XUMHUYECKHX OXKOTax M oTpaBiieHUsiX. OCHOBBI 9KOJIOTH-
YECKOU TI'paMOTHOCTH. XHMMHYECKOE 3arpsi3HEHHUE OKpYyKarollehl
cpennl (mpenenbpHast AOTycTuMasi KoHieHTpanus semiects — [1J1K).
Poib XMMUM B PEIISHUH DKOJIOTHYESCKHUX MPOOJIEM.

[TpupoaHbIe UCTOYHHUKHU YTJIEBOAOPOIOB (Yyrojb, IPUPOIHBIN ra3,
HepTh), MPOAYKTHl UX IIepepabOTKU, UX POJIb B OBITY W IPOMBIII-
JICHHOCTH.

XUMUYECKAH HSKCIIEPUMEHT: HW3y4YCHHE OOpa3loB MaTEpPHAJIOB
(cTexI10, CIUIaBbl METAJIOB, TOJIMMEPHBIC MAaTCPHUAITHI).

Memnpe,quTHble CBA3N

peaHI/I3aI_[I/I$I MEKIIPECAMETHBIX CBsI3EH npu HU3Yy4YCHUHN XUMHU B
9 KJacce OCyHIECTBJISICTCS Yepe3 HCIOJIb30BaHME KaK OOIHX ecTe-
CTBCHHO-HAaYy4YHbIX HOHHTI/Iﬁ, TakKk U TIOHS[TPIﬁ, ABJIAOIIMUXCA CUCTCM-
HBIMH JUJISI OTJICIBHBIX IPEAMETOB €CTECTBCHHO-HAYYHOTO IIUKJIA.
OO01re ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIH (aKT, TUITOTE-
3a, 3aKOH, TCOPUsI, aHAIIN3, CHHTE3, KIacCUpUKAIUs, TICPUOTUY -
HOCTB, HAOJIFOACHUE, SKCIIEPUMCHT, MOJICIIHPOBaHUE, U3MEPCHHE,
MOJICITb, SIBICHUE, TAPHUKOBBIN (P (PEKT, TCXHOJIOT U, MAaTCPHUAITBI.
duszuka: MaTepusi, aTOM, DJIEKTPOH, IIPOTOH, HEUTPOH, UOH, HY -
KJIUIT, U30TOMBI, PAANOAKTUBHOCTE, MOJICKYJIA, DJICKTPUICCKHUH 3a-
psiI, IPOBOIHUKM, ITOJYNIPOBOJTHHUKH, TUAICKTPUKHU, (POTOIIESMEHT,
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BEIIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIEeCTBa, Ira3, pac-
TBOP, PACTBOPHUMOCTD, KpUCTAJUIMYeCcKasi pelIéTKa, CIuIaBbl, GHU3HU-
YeCKHe BEJIUYUHBI, CITUHUIBI U3MEPEHUSI, KOCMUYECKOE ITPOCTPaH-
CTBO, IJIaHETHI, 3BE31b1, COJIHIIE.

Buonorus: ¢orocuHTe3, npixanue, owmocdepa, 3KOCHCTEMA, MU-
HEpaJIbHbIE yIOOpEHUsl, MHUKPOAXJIEMEHTBHI, MaKpOdXJIEMEHTHI, IHTa-
TeJbHBIC BEIEeCTBA.

Ieorpadus: armocdepa, ruapocdepa, MUHEpAIIBI, TOPHBIE TOPO-
JIBI, TIOJIC3HBIE UCKOITaeMbIe, TOILIMBO, BOJHBIC PECYPCHI.
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MJTAHUPYEMBIE PE3Y/IbTATbI OCBOEHNA
YYEBHOIO MPEAMETA «XUMWSA» HA YPOBHE
OCHOBHOI'O OBLErO OBPA30BAHUA

HM3ydyeHue XMMHUHM B OCHOBHOM IIIKOJIC HAINlpaBJIE€HO Ha JOCTHIKE-
HUE OOYyYaloIMMUCS JUYHOCTHBIX, METAIPEIMETHBIX U TPEIMET-
HBIX PE3yJIbTATOB OCBOCHMS y4eOHOTO MpeIMeTa.

JINYHOCTHbIE pe3ynbTaThbl

JImuyHOCTHBIE pe3yJibTaThl OCBOCHUSI NPOrpaMMbl OCHOBHOI'O 00-
mero ob6pa3oBaHUsI JOCTHUTAIOTCS B XOA€ OOydYEHHS XUMHUHU B €/IMH-
CTBE yu4eOHOM M BocnUTaTeNbHON AesaTenbHOCTH OpraHu3aliui B CO-
OTBETCTBUU C TPAJUIIMOHHBIMU POCCHUUCKHUMHU COLMOKYJIbTYPHBIMHU
U TyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, IPUHSITHIMH B OOIIECTBE
NpaBUJIaMU U HOpMaMH IOBEJEHUS U CHOCOOCTBYIOT IIpoleccam ca-
MOIIO3HaHUsI, CAMOPA3BUTHs U COUHAIU3AIUH 00yJarOIIUXCsl.

JIMYHOCTHBIE PE3yNbTAaThl OTPaXKalOT CHOPMHUPOBAHHOCTH, B TOM
4yuCciI€e B YaCTH:

MaTpmMoTMUECKOro BOCNMTAHMA

1) HEHHOCTHOrO OTHOLICHHS K OTCYECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY M HAYYHOMY HACJIEJIHUIO, TOHUMAHUS 3HAYCHUS XH-
MHYECKOW HayKu B JKH3HH COBPEMEHHOro 0O0IlecTBa, CIIOCOOHOCTH
BJIAZICTh JOCTOBEepHON MH(pOpMameil o mepegoBbIX JOCTHXEHUAX H
OTKPBITHSIX MHUPOBOW M OTCYSCTBEHHOW XHMUHM, 3aHHTEPECOBAHHO-
CTH B HAy4YHBIX 3HAaHUAX 00 ycTpoiicTBe MUpa U 00I11eCTBa;

paxaaHCcKoro BOCnUTaHMA

2) mpejACTaBICHUSI O COIMAJIBHBIX HOPMAaX W IMpaBUJIaX MEXKJIHY-
HOCTHBIX OTHOHJeHI/Iﬁ B KOJIJICKTHUBC, KOMMyHHKaTHBHOﬁ KOMIIC-
TEHTHOCTH B OOIIECTBEHHO MOJIC3HOH, YU4eOHO-HUCCIIETOBATEIHLCKOM,
TBOPYECKOW U APYTUX BHJAX JI€SITEIbHOCTHU; TOTOBHOCTU K pa3zHO-
00pa3HOW COBMECTHOW NESITEIBPHOCTH HPH BBIMIOJIHCHUU Y4YSOHBIX,
IIO3HABATCJIBbHBIX 3aJda4, BBbIIIOJIHCHHUHN XHMHUYCCKHUX BKCHepI/IMeH-
TOB, CO3JaHHUU yYEOHBIX MPOCKTOB, CTPEMIJICHUS K B3aMMOIOHHWMA-
HUIO ¥ B3aMMOIIOMOIIH B IIPOIIECCE ITON yU4eOHOMN AesTCIILHOCTH; I'O-
TOBHOCTHU OLICHUBATH CBOé IIOBCICHUEC U HOCTyHKH CBOHUX TOBapI/I-
el ¢ MNO3ULMM HPaBCTBEHHBIX W IIPABOBBIX HOPM C YYETOM
OCO3HAaHMUS MOCIEACTBUN NOCTYIIKOB;

LleHHOCTM Hay4yHOro No3HaHMA

3) MHUPOBO33PCHYCCKUX HpeI[CTaBJ'ICHI/Iﬁ O BCHICCTBC UM XHUMHUC-
CKOM pceaknuu, COOTBCTCTBYHOIINUX COBPEMCHHOMY YPOBHIO pa3BU-
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THSI HAYKU U COCTaBJISIIOIIUX OCHOBY JUISI IOHUMAHMUS CYIIIHOCTH Ha-
YYHOM KapTHHBI MUpPA; MIPEACTABICHUII 00 OCHOBHBIX 3aKOHOMEPHO-
CTAX pa3BUTHUS MNPUPOJABI, B3aUMOCBS3AX YEJIOBEKa C MNPUPOJHOMI
cpenoi, 0 poJid XUMHUHU B MO3HAHUU PTUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAaIllPABJICHHBIX Ha IOJIy4CHHE HO-
BBIX 3HaHUW MO XMMHHU, HEOOXOJIUMBIX JJIsl OObsICHEHHsT HalJogae-
MBIX IIPOLIECCOB U SIBJICHUMH;

5) mo3HaBaTenbHOMW, HHPOPMAIIMOHHON W YHUTATEIBCKOW KYJIBTY-
pBI, B TOM 4YHCJIE HaBBIKOB CaMOCTOSATEIBHOI PabOTHI ¢ yu4eOHBIMH
TEeKCTaMH, CIPAaBOYHOU JUTEPaTypoi, NOCTYMHBIMHU TEXHUYECKUMU
cpencTBaMu HHGOPMAIITMOHHBIX TEXHOJIOTHI;

6) nHTepeca K OOYYCHUIO M NO3HAHUIO, JFOOO3HATEIBHOCTH, TO-
TOBHOCTH U CIIOCOOHOCTH K CaMOOOpPa30BaHUIO, IPOCKTHOU U HCCIIe-
JIOBATEJILCKOMN NIEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY HaIlpaBJICH-
HOCTH U yPOBHSI OOy4YEeHUs B HajbHEHIIIEM;

®opMMpOBaHMA KyNbTYpbl 340POBbs

7) oco3HaHMS [IEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3J0POBbIO, YCTAaHOBKHU Ha 3JO0POBBII 00pa3 >KHU3HH, OCO3HA-
HHUS ITIOCJIEICTBHI M HENPUATHS BPEIHBIX NPHUBBIYEK (ymoTpeldiie-
HHUS aJKOT0JIsl, HAPKOTHUKOB, KypEeHHs), HEOOXOJIUMOCTH COOII0/IE-
HUS TIpaBUJI 0€30MMACHOCTH NPU OOpAIEeHUH C XUMHYECKUMH Belle-
CTBaMH B OBITY U peaJiIbHOM JKHU3HHU;

TpyzoBoro BocnuTaHMaA

8) nHTepeca K MPaKTUYECKOMY U3YUEHHIO rpodeccuii u Tpyaa pas-
JIMIHOTO POJIa, YBaXKCHHE K TPYIY U Pe3yIbTaTaM TPYIOBOU JICSITEIb-
HOCTH, B TOM YHCJI€ Ha OCHOBE IIPUMEHEHUS MPEAMETHBIX 3HaHUHN I10
XUMHWH, OCO3HAHHOTO BBIOOpa WHAWBUIYATbHOU TPACKTOPHHU MPOIOII-
>)KeHUsI 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHO-
CTH K XUMHHU, OOIIIECTBEHHBIX HHTEPECOB B MOTPEOHOCTEH; yCIIEeITHOH
mpo¢ecCHOHATIFHON NIEATEIbHOCTH M Pa3BUTHUSI HEOOXOIMMBIX yMe-
HHU; TOTOBHOCTH aJaliTUPOBATHCS B MPO(ECCHOHAILHOM cpelie;

IKO/I0rM4eCcKoro BOCNMTaHus

9) BKOJIOTUYECKH IEJIECOOOPAa3HOTO OTHOMICHUS K MTPUPOJE KaK
HCTOYHUKY KU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBaHMUsI, ITIOHUMAa-
HUS IIEHHOCTH 3JJ0pOBOTO 1 0€301acHOTO 00pa3a >KU3HHU, OTBETCTBCH-
HOT'O OTHOIICHUS K COOCTBEHHOMY (DU3UYCCKOMY U IICUXUYICCKOMY
3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOACHUS IMPaBUiI 0€30MacHOTO
HOBEJICHUS ITPH padoTe C BEIISCTBAMH, a TAK)KE B CUTYyalUAX, YTPO-
JKAIOIIWX 3/IOPOBBIO M KU3HU JIIOJICH;
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10) cnocoOHOCTH HPUMEHSITH 3HAHUS, IMOJydaeMble HPH H3yde-
HUM XUMUHU, A pElISHUs 3aJad, CBA3aHHBIX C OKpYy»Karolled mpu-
pOIHON cpenoi, MOBBILIEHUS YPOBHSI 3KOJOTMYECKOW KYJIbTYPHI,
OCO3HAHUsI IJI00AJIBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U ITy -
Tel UX pelIeHusl NOCPEACTBOM METOJ0B XUMHUU;

11) 3KOIOTUYECKOrO MBINUICHUS, YMEHHSI PYKOBOJCTBOBATHCS UM
B II03HABATEIbHOM, KOMMYHHUKAaTUBHON U COLIMAJIBHOM ITPaKTHUKE.

MeTanpeaMeTHble pe3ysibTaThl

B cocraBe meTtanpeaIMETHBIX PEe3yJIbTaTOB BBIAEIISIOT 3HAUUMbIE
15t (QOPMHUPOBAHUSI MUPOBO33PCHUSI OOIICHAYYHbBIC TTOHATHUS (3a-
KOH, TCOPUsl, IPUHIIUII, THIIOTE3a, (haKT, CHCTEeMa, IIPOIISCC, DKCIIC-
PUMEHT U JIp.), KOTOPBIE UCIIOJIB3YIOTCS B €CTCCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETaX U MO3BOJISTIOT HA OCHOBE 3HAHUM U3 3TUX IPEII-
MeTOB (OpPMHUPOBAThH MPEACTABICHUE O IIEJIOCTHOW Hay4YHOU KapTH-
HE MUpa, U YHUBEpPCcalabHBIC yucOHbIC NeiicTBUs (IT03HaBaTCIIbHEIC,
KOMMYHUKATHUBHEIC, PETYJISITUBHBIC), KOTOpPBIE 0O0ecneunBaroT ¢Gop-
MHUPOBAHHE TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U
OCYIIECTBJICHUIO YyUYeOHOMN NesATEIBHOCTH.

MeTanpenMeTHbIE pe3yiabTaThl OCBOCHHUsI 00pa3oBaTeIbHOM Mmpo-
rpaMMbl [0 XUMHUU OTPAXKAIOT OBJIAJIEHUE YHUBEPCAJIbHBIMU MMO3HA-
BaTEJIbHBIMU AE€HUCTBUSIMHU, B TOM UYHCJIE:

ba3oBbIMM SIOrMYECKNMM Ael‘;iCTBMFIMM

1) ymMeHHEeM HCMOJIB30BAaTh MNPUEMBI JIOTUYESCKOTO MBIIIICHUS
IIPU OCBOCHHUH 3HAHMI: PACKPBIBATH CMBICII XUMHUYECKHUX MOHSITHH
(BBIIENIATHP UX XapaKTepHBIE MPHU3HAKH, YCTAaHABJIMBATh B3aHMO -
CBSI3b C JIPYTMMH MNOHSITHUSIMH ), UCIIOJIb30BaTh HOHSITHS ISl O0bsIC-
HEHUsS OTAENbHBIX (PAKTOB W SIBJICHHUI; BHIOMpPATh OCHOBAHUS U
KPUTEPHHU JJIsT KJIACCU(PUKAIIMN XUMHYECKUX BEHISCTB U XUMHUYE-
CKHX pEaKIlMi;, yCTaHaBJIMBAaTh MPUYHUHHO-CIICICTBCHHBIC CBSI3U
MEXAy OOBEKTaMHU H3YUYCHHS; CTPOUTH JIOTHYECKHUE PaACCYKIACHUS
(MHIYKTHUBHBIC, IEAyYKTUBHBIC, 110 aHAJOTWH); JeJIaTh BBIBOJIBI U 3a-
KITFOYCHHUS;

2) yMeHHEM NOPUMEHSITh B NpPOLECCe MO3HAHUS TMOHATHS (Mpe-
METHBIE W METaIlpe/IMETHBIE), CHMBOJIHYECKHE (3HAKOBBIC) MOJICIH,
HUCHOJIb3yeMbI€ B XMMHUH, NTPEoOPa30BBIBATh IIMPOKO NPUMEHSICMBIC
B XMMHUH MOJIEJIbHBIE IPEJICTABICHUS — XUMHUYECKUH 3HaK (CHMBOJI
2JIEMEHTAa), XUMHUYecKasi (opMyJia U ypaBHEHHUE XMUMHYECKOM peakx-
OUA — MPU PCHICHUH Y4YEeOHO-IIO3HABATEIBHBIX 3a1ad; C y4ETOM
3TUX MOJIEJIbHBIX NPEACTABICHUN BBISBIISITE U XapaKTePU30BaTh Cy-
IIECTBEHHBIC IPU3HAKU HM3yYaeMbIX OOBEKTOB — XHMHUYECKUX Be-
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IIECTB ¥ XHUMHWYECKUX PEaKINH; BBISIBIATH OOIHE 3aKOHOMEPHO-
CTH, IPUUYUHHO-CJICICTBEHHBIE CBSI3U U NPOTUBOPEUHUS B U3ydaeMbIX
mmpoueccax M SIBJICHHSX; IMpelaraTb KPUTEPUH JUJIsl BBISBIICHHS
9TUX 3aKOHOMEPHOCTEW M NPOTHUBOPEUHUN; CaAMOCTOSITEIbHO BBIOH-
paTh crioco0 penieHus: yuyeOoHoM 3a1a4yn (CpaBHUBATh HECKOJIBKO Ba-
pHaHTOB peIleHUs, BBIONpAaTh HanOoJIee MOAXOAAIINN ¢ YIETOM ca-
MOCTOSITEJIFHO BBIJICICHHBIX KPUTCPHUCB);

Ba30BbIMM MCCIE0BATENBCKMMM JENCTBUAMM

3) yMeHHeM HCIOIb30BaTh IMOCTABJICHHBIC BOIIPOCHI B KAadeCTBE
WHCTPYMCHTA IMO3HAHUsI, a TAKXKE B Ka4ueCTBE OCHOBBI i (DOpPMHU-
pOBaHUSI THIIOTE3bl IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBACMBIX
CYXKJICHUH;

4) npuoOpeTeHne OIbITa MO MIAHUPOBAHHIO, OPTAHU3AIUH U IIPO-
BEJICHUIO YUYCHHYECKUX IKCIIEPUMEHTOB: YMEHHE HAOJI0/1aTh 3a XO-
JIOM TMpoIiecca, CaMOCTOSITeJIbHO IPOTHO3UPOBATH €ro pe3yJsbTar,
dbopmynupoBaTh 0000IIEHUsT U BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEH-
HOT'O OMBITA, UCCIICIOBAHUS, COCTABIISITH OTYET O MPOASIIAHHON pa-
oore;

Pa6oTol ¢ MHdopmaumen

5) ymeHuemM BBIOMpATH, aHAIU3UPOBATH U MHTEPIPETUPOBATH HH-
dbopmManmo paziIUYHBIX BHUAOB M (OPM IMPEICTABICHHUS, IOJyYae-
MYIO W3 Pa3HBIX UCTOYHUKOB (HAyYHO-TIOMYyJISIpHAs JUTEepaTypa Xu-
MHYECKOTO COJEp KaHMsl, CIIpaBOYHbBIE MOCO0OUs, pecypcsl MHTepHe-
Ta); KPUTHUYSCKHA OIICHUBATh MPOTHBOPCYUBYIO H HEIOCTOBEPHYIO
HHQPOPMAIIHIO;

6) yMeHHEeM NPUMEHSITh pa3jIndHbIe METOJbl U 3aMPOCHI MMPU I0-
Hncke u ordbope MHGOPMALMHU U COOTBETCTBYIOIINX JAaHHBIX, HEO0XO-
JUMBIX IS BBIMOJIHCHHUsI YYSOHBIX M MO3HABATEIBHBIX 3a7a4 OIIpe-
JENEHHOTO THUIIA; MMPUOOpETEeHUE ONbITa B OOJIACTH HCITOJIHL30BAHUS
HHOOPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH, OBJIaJICHUE
KyJIbTypPO#l aKTHBHOTO HMCIIOJIB30BAHUS PA3JIMYHBIX ITOWCKOBBIX CH-
CTE€M; CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJBHYIO (GOpMy IIpECTaB-
JIeHUusT WH(pOpPMAIUM W WILTIOCTPHUPOBATH pelIacMbIC 3aadd HE-
CIIO)KHBIMH CXEMaMH, JHarpaMMaM#, IPYTUMH (GopmMaMHu TpaduKu
U UX KOMOWHAIUSIMH;

7) yMeHHEM UCHOJIB30BaTh U aHAJIU3UPOBATH B MPOIECCE yUueOHON
U UCCJICIOBATEIIBCKOM JIEITCIbHOCTH UH(POPMAILIUIO O BIIUSIHUH IIPO-
MBINIJICHHOCTH, CEJICKOTO XO3SHCTBa M TPAHCIIOPTa HA COCTOSHUE
OKpY>Kaloller IPUPOTHON Cpebl;
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YHMBEpCa/IbHbIMU KOMMYHUKATMBHBIMM AEMCTBUAMM

8) yMeHneM 3amaBaTh BOIMPOCHI (B XOJ€ MHAIOTa W/ WA JTUCKYC-
CHH) 110 CYyIIECTBY OOCYXKAaeMOil TeMbl, (POPMYyIUPOBATH CBOU IpPEI-
JIO’KEHUSI OTHOCUTEIbHO BBITIOJTHEHHUS PEIJI0KECHHON 3a1a49H;

9) nmpuobOpeTeHHEe OMbBITa MPE3CHTALMH PE3YJIbTATOB BBIMOJIHCHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOpHOTO OIBITa, JabopaTop-
HOU paOOTHI MO UCCICAOBAHUIO CBOWCTB BEIIECTB, yICOHOTO MPOCK-
Ta);

10) 3auHTEpEeCOBAHHOCTH B COBMECTHOM CO CBEPCTHHUKAMM ITO3HA-
BaTEJIbHON M MCCIEIOBATEIIBLCKOM NEATEIHHOCTH IIPU PEIISHUH BO3-
HUKAKIMUX MPo0JieM Ha OCHOBEe yduéTa OOIIMX MHTEPECOB U CoOrJja-
coBaHUs TO3UNUKN (0OCYKJACHUSI, OOMEH MHCHHUSIMH, «MO3TOBBIC
LITYPMBD», KOOpPAMHALUS COBMECTHBIX JEHCTBUMH, OIpeAciICHUuE
KPHUTEPHUEB 10 OIICHKE KaYyeCTBa BBIMIOJIHCHHON paOOTHI U 1p.);

YHUBEPCANbHbIMK PErYNSTUBHBIMA JEMCTBUAMM

11) ymMeHHMEM CaMOCTOSITEIBHO OIPENACIATh IEJIH ASSITEILHOCTH,
IUIAaHUPOBATh, OCYIIECTBISATH, KOHTPOJHPOBATh U IIPH HEOOXOaH-
MOCTH KOPPEKTHPOBaTh CBOIO JI€SATEJIBHOCTb, BbIOMpaTh Haubosiee
3¢ dexTuBHBIE CTOCOOBI pelIeHUs yYeOHBIX U IMO3HABATECIBHBIX 3a-
J1ad, CaMOCTOSITEJILHO COCTaBJISITh HWIIM KOPPEKTHPOBAThH IMPEIIO-
JK€HHBIA aJITOPUTM JE€UCTBUIN NPHU BBIIIOJHEHUM 33aJaHUN C y4ETOM
MMOJIyYEeHHUS] HOBBIX 3HAaHWH 00 M3ydaeMBbIX OOBEKTaX — BEIISCTBAX
U peaKkLUsX; OIlEHUBATh COOTBETCTBHE MOJTYUYEHHOTO pe3yabTaTa 3a-
SIBJICHHOU IICJIH;

12) yMeHreM HCIOIB30BaTh M aHAIM3MUPOBATH KOHTEKCTHI, MPE/I-
jlaraeMbl€ B YCJIOBUM 3aJaHUN.

M peAMETHbLIE PE3YJIbTAThI

B cocraBe mpeagMeTHBIX pe3yJIbTaTOB 110 OCBOCHHIO 0053aTEIILHO -
rO COJIepXKaHMsI, yCTAHOBJIEHHOI'O JaHHOW MpUMepHOil paboueid mipo-
rpaMMOM, BBIJAEISIOT: OCBOCHHBIC OOYydJalOIMIMMHCS HaydHBIE 3Ha-
HUSI, YMEHHUSA U CHOCOOBI NEHCTBUI, cienu(pUIECKUe IS MpeaMeT-
HOU obnacTtu «XUMHUSL», BUIBI ASSITEIHFHOCTH MO MOJIyYSHUIO HOBOTO
3HAHWUSA, €r0 WHTEPIpEeTallnH, NPeoOpa3oBaHUIO M NMPUMEHCHHIO B
Pa3INYHBIX YYECOHBIX U HOBBIX CUTYyaIUsIX.

[IpenmeTHbIE pe3ynbTaThl MPEACTABICHBI MO rojaM OOy4YeHUS U
OTpaXkaloT c(POPMUPOBAHHOCTH Y OOYYaAIOUIUXCS CJIECAYIOIIUX yMe-
HUI:
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8 KNIACC

1) packpwvieams cmbic/i OCHOBHBIX XUMHUYCSCKHUX TMOHSITHI: aTOM,
MOJIEKyJla, XUMHUYECKUN DJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE Be-
IIECTBO, CMeCh (OJTHOPOAHAsI U HEOJHOPOHAsI), BaJIECHTHOCTH, OT-
HOCHUTEJbHAsl aTOMHAsA U MOJIEKYJISIpHasl Macca, KOJIMYECTBO Bellle-
CTBa, MOJIb, MOJISIpHAsI Macca, MaccoBasl I0JIsI XUMHUYECKOTO dJjie-
MEHTa B COCOWHCHUH, MOJISIPHBIH OO0BEM, OKCHJZ, KHCIIOTA,
OCHOBAaHHE, COJIb, 3JIEKTPOOTPHUIIATEIIBHOCTb, CTEIEHb OKUCICHUS,
XUMHYECKasl peaKnus, KiacCu(pUKaIMsl peaKknii: peakiuu COeT1-
HEHMUsI, PEaKIIUN Pa3JIOKEHUsI, PECAKIINN 3aMEIICHNS, pEakKuu 00-
MEHA, DK30- U IHAOTCPMHUYCCKUE PEAKIUH; TSILUIOBOU 3¢ deKT peak-
IUU; SIAPO aToMa, SJICKTPOHHBIN CIO# aTroMa, aTOMHasi OpOUTaJIb,
paauyc aToMa, XUMHUYECKasl CBA3b, IOJISIpHAsA U HEMOJsIpHasi KOBa-
JIEHTHAas CBsI3b, HOHHAsS CBsI3b, UOH, KATHOH, aHHUOH, pacTBOpP, Mac-
coBasi J0JIs BellecTBa (IIPOLICHTHAsA KOHIICHTPpAIllus) B pacTBOPE;

2) unnrocmpuposanms B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHUX I10-
HATHUH (CM. TI. 1) ¥ IPpUMEHSTH 3TH MOHATHSI IPU ONMMCAHUN BEIIECTB
W UX MIPpEBpaIcHUH;

3) ucnoavzoeams XUMHUYECKYIO CHMBOJIMKY JJIsi COCTABJICHUS
(opmyt BeniecTB M ypaBHEHUH XUMHWYECKUX PEAKIINIA;

4) onpedensims BaICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COe-
JTUHEHUAX; CTENICHb OKHUCIICHHUS JIEMEHTOB B OMHAPHBIX COCIUHEHH -
sIX; TIPUHAUIC)KHOCTh BEIIECTB K ONPeNeaéHHOMY KJacCy COEIHHE-
HUN 110 (hopMysaMm; BHJ XUMHYECKOW CBSI3M (KOBaJIEHTHAass U HOH-
Has) B HEOPTAHUYECKHUX COCIUHEHUSIX;

5) packpvieame cmovica Tlepuonuyeckoro 3akona JI. M. Menpeie-
eBa: JIEMOHCTPHUPOBATh MOHUMAHUE NEPHUOTUIESCKON 3aBUCUMOCTH
CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX IT0JI0KeHUs B [lepuoanye-
CKOH CHCTEME; 3aKOHOB COXPaHEHHs MACChl BEIIECTB, MOCTOSIHCTBA
cocTaBa, aTOMHO-MOJICKYISIPHOTO YUYEHUS, 3aKOHA ABOTaIPO; Onui-
cvigamsv u xapaxkmepuzosams Tabauaayto popmy Ileproanyaeckoit
CHCTEMBI XUMHYECKUX IJIEMEHTOB: pa3jindaTh MMOHITHUS «TJIaBHAs
noarpymnma (A-rpynmna)» u «mobounas noarpynmna (b-rpymnma)», ma-
IpIe U OOJIBINIME MEPHUOIBI, COOMHOCUMb 0003HAYCHUS, KOTOPHIE
nMeroTcst B tabnune «Ilepnonyuaeckas cucrema XUMUYECKUX dJIe-
MmenToB JI. 1. MenaeneeBa» ¢ UMCIOBBIMU XapaKTEpPUCTUKAMU CTPO-
€HHSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsijl sapa, oOuiee
YHCJIO DJICKTPOHOB U PaCIpeIeJIeHHUE UX 10 DJICKTPOHHBIM CJIOSIM);

6) rkraccuguyuposames XUMHUUESCKHE DIJIEMEHTHI;, HEOpraHuYe-
CKHE BEHIECTBA; XUMHUYECKHE PEaKIUH (II0 YHUCIy M COCTaBy yda-
CTBYIOIIIUX B PEAKIIUH BEIIESCTB, MO TEILIOBOMY 3P DeKTy);
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7) xapaxkmepuzoeams (onuceléams) OOIINE XUMHUUYESCKHE CBOM-
CTBa BCIIECTB PA3JIMYHBIX KIIACCOB, MOJATBEPIKAasl OMUCAHUE MPUME-
pamMu MOJISKYJISIDHBIX YPABHEHHUNW COOTBETCTBYIOIIUX XUMHUUYSCKHUX
peakuuii;

8) npoenozuposams CBOWCTBA BEUIESCTB B 3aBUCHUMOCTH OT MX Ka-
YECTBEHHOI'0 COCTaBa; BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX TIpe-
BpAIIlCHUN B Pa3JIMYHBIX YCIOBHSIX;

9) gwiuucaams OTHOCHUTEIBHYIO MOJEKYISIPHYIO H MOJSIPHYIO
Macchl BEIISCTB; MACCOBYIO JOJI0 XMMHUYECKOTr0 3JIeMeHTa mo (op-
MyJi€ COCIMHEHHS; MacCOBYIO JIOJIIO BEIIECTBa B pacTBOPE; IMPOBO-
JUTh pacy€Thl 1O YPAaBHEHUIO XUMHUYECKOUN peaKIUu;

10) npumensmos OCHOBHBIC ONEPAIIMH MBICIUTCIBHON ACATEIBHO-
CTHU — aHaJlN3 U CUHTE3, CpaBHEHHE, 0000IIECHNE, CHCTEMATHU3AIIHIO,
KiIacCU(DUKAIHIO, BBISIBJICHUE MPUYUHHO-CICICTBEHHBIX CBsI3ed —
1A U3YyUYCHUA CBOMCTB BCHIECCTB H XHMHYCCKHUX peaKL[HfI; €CTC-
CTBCHHO-HAaY4YHbIC METOAbI MMO3HAHUA — Ha6J'IIO,HeHI/Ie, U3MECPECHUC,
MOJSTUPOBAHUE, SKCIIEPUMEHT (pealibHbIH U MBICIICHHBIN);

11) creoosams tipaBUIIaM TOJB30BaHUS XUMUYECKOUW IMOCYION H
JJabopaToOpHBIM O00OpPY/IOBAaHHEM, a TaKXe MOpaBUiIaM OOpaIlleHUs
C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMH MO BBIMOJIHESHUIO
J1aGOPATOPHBIX XUMHUYECKUX OIBITOB MO IOJYYEHHIO U COOUPAHHIO
ra3zoo0pa3HBIX BEIIECTB (BOJOpPOJA M KHUCIIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € onpeAeEHHONW MacCOBOM A0Jie pacCTBOPEHHOIO BeEllle-
CTBa; IUJIAHUPOBATH WM MPOBOJUTH XUMHUYECKUE DKCIIEPUMEHTBI 10
pacrno3HaBaHUIO PACTBOPOB IICJIOYEH U KUCIIOT C IIOMOIIBIO MH/IWKA-
TOopoB (Jiakmyc, heHondTaIenH, METUIIOPAHK U IP.).

9 KNACC

1) packpovieams cmbici OCHOBHBIX XUMHYECKUX IMMOHSITHN: XHUMHU-
YECKHUH DJIEMEHT, aTOM, MOJIeKyJa, MOH, KaTHUOH, aHWUOH, IPOCTOE
BEILIECTBO, CJIOXKHOE BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPHULATEIH-
HOCTh, CTENEeHb OKHUCIICHUS, XUMHUYECKasl peakKius, XUMHUYeCKas
CBSI3b, TEIUIOBOU AP (EKT peakimu, MOJb, MOJSIPHBIA O00OBEM, pac-
TBOpP; D3JIEKTPOJIMTHI, HEIJIEKTPOJUTHI, IJIEKTPOJUTHUECKAST JUCCO-
uanus, peakiuu HOHHOTO OOMEHa, KaTaliu3aTop, XUMHYECKOe
paBHOBecue, oOpaTHMBIe U HEOOpaTHMBIE PEAKIINU, OKHCIHUTEIH-
HO-BOCCTAHOBHUTEJbHBIE PEAaKIUH, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHWCJIEHHE W BOCCTAaHOBJICHUE, aJJIOTPONUs, aM(pPOTEePHOCTb, XUMHU -
qecKas CBs3b (KOBaJICHTHas, WOHHAsl, MeTaluIM4decKas), KpHCTa-
JIn4ecKasi pemmeéTka, KOppo3usi METaIJIOB, CIUIaBbl; CKOPOCTh XHUMHU -
YECKOW peakluH, MNpeleiabHo aomyctumas kouueHtpauus (I11K)
BCIIICCTBA;
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2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX I0O-
HATUH (CM. TI. 1) U IPUMEHATH 3TH MOHATHS IPHU OIMCAHUH BEIICCTB
U UX OPCBpAICHUIA;

3) ucnonvzoeams XUMHUUYECKYIO CHUMBOJIMKY JJIsI COCTABJICHUS
¢dopmyrT BemecTB U ypaBHEHUH XUMHYCSCKUX PEaKIIN;

4) onpedensimes BaJCHTHOCTb U CTCICHb OKHUCICHHUS XUMHUYESCKHUX
3JI€EMEHTOB B COCIMHEHUSIX Pa3INYHOI0 COCTaBa; NPUHAIICKHOCTh
BEIIECTB K ONPeAcNEHHOMY KJIacCy COCIUHEHUH 1Mo popmyiaMm; BULI
XUMHUYECKOU CBsI3U (KOBaJICHTHAsI, MOHHAsI, MEeTaJUIMUYECKasi) B HE-
OpPraHUYECKHUX COCJIMHEHUSIX; 3apsi/] HOHA IO XUMHUYECKOU (popmy-
Jie; XapakKTep Cpelbl B BOOIHBIX paCTBOpaxX HEOPTAHUIECCKUX COCIIH-
HEHUH, TUTI KPUCTAJUIHICCKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpwvisamo cmwvica Tlepuonuyeckoro 3akona JI. Y. Menaene-
eBa W JICMOHCTPHUPOBATh €T0 MOHUMAHHE: ONUCLIGAMb U XAPAKMe-
puzosams TadbmHMuHYIO (Gopmy lleprmommyueckoil CHCTEMBI XUMHYEC-
CKHUX DJICMCHTOB!: pasjiindyaTtb IIOHATUSA «rJji1aBHas noarpyiImnma
(A-rpynmna)» u «nobounas noarpynna (b-rpynma)», majbie U 00JIb-
[IMe TIePUOIBI; COOMHOCUMb 0003HAYCHUS, KOTOPHIC NUMEIOTCS B TIe-
puoauYeckod TalJHIle, C YHCIOBBIMU XapaKTEPUCTUKAMH CTpOe-
HHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsij sjapa, ooliee
YHCII0 DIISKTPOHOB U paclpeleICHUE UX IO 3JIEKTPOHHBIM CJIOSIM);
00BsicHaAmMb O0Ie 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB 3JIEMEH -
TOB U UX COGI[I/IHeHI/Iﬁ B nipeaciiax MajabIX IIEPHUOJ0B U I'NIaBHBIX 1O~
TPYII ¢ YI4ETOM CTPOCHUS UX aTOMOB;

6) kraccuguyuposams XUMHUYECKHUE DIEMEHTBI, HEOpraHudve-
CKHMe BEUISCTBa; XUMHUYECKHE peaKInu (10 YUCIYy U COCTaBy yda-
CTBYIOIIAX B PEAKIIUH BEIIECTB, IT0 TCIIIOBOMY 3(PPEeKTy, MO u3Me-
HEHUIO CTENCHEH OKWCIICHUS XUMHUYCCKHAX DIICMEHTORB);

7) xapaxkmepuzosams (onucviéams) OOIMHE U CHEIUPUIECKUE
XUMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEHIECTB, HOATBEPK-
Jasi ONHUCaHUe MPUMEPAMHU MOJICKYJISIPHBIX U HOHHBIX ypaBHCHUH
COOTBECTCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ;

8) cocmaensimes ypaBHEHUST DIICKTPOJIUTHYECCKON THUCCOIUAITAN
KHMCJIOT, IIEJIOUEN U coJieil; MOJIHbIE U COKpallléHHbIC YPAaBHEHUS pe-
aKIIU MOHHOTO OOMCHA; YPaBHCHHUS PCAaKIIUU, ITOATBEPIKIAFOIITHX
CyILIECTBOBAaHUE I'€HETUUECKON CBS3U MEXKy BEIeCTBAMU pa3ind-
HBIX KJIACCOB;

9) packpvieams CYUHOCThH OKHCIHTEIHLHO-BOCCTAHOBUTEIIBHBIX
peakmui IMOCPEeJCTBOM COCTAaBJICHUsSI DJIEKTPOHHOTO OajlaHca 3THX
peakuii;

10) mpoenozuposams CBOWCTBA BEILISCTB B 3aBUCHUMOCTH OT HX
CTPOCHUS; BO3MOXHOCTH IPOTEKAHHUs XHUMHUYECKHX IIpEeBpallleHUN
B PA3IUYHBIX YCIIOBUSIX;
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11) gwiuucnams OTHOCUTEIBHYIO MOJICKYJSIDHYIO H MOJISIPHYIO
MaccChl BEIIECTB; MAaCCOBYIO JIOJIO XUMHUYECKOTO dJIeMeHTa 1o ¢op-
MyJ€ COCIMHEHHS; MAaCCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE; MPOBO-
JUTh pacuy€Thl 1O YPAaBHEHUIO XUMHYECKOUN peaKIUu;

12) credosams mpaBuiIaM MOJIB30BAHHS XUMHUUYECKOW MOCYHAOH U
JTabopaToOpHBIM O00OpyIOBaHHEM, a TakK)Xe MpaBUIIaM OOpaIIeHUs
C BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSIMU IIO BBIIIOJIHEHHUIO
JIaGOPATOPHBIX XMMHUYECKUX OIIBITOB MO IOJYYEHHIO U COOMPAHHIO
ra3zoo0pa3HbIX BEIIECTB (aMMHUaKa U yIJIEKHUCIIOro rasa);

13) nposooumsv peakiuu, MOATBEPKIAAIOINIAEC KaYCCTBCHHBIH CO-
CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOPHI-
Opomun-, nonua-, kapobonar-, gocdar-, cwrmkar-, cyirbdar-, TU-
JPOKCHUA-UOHBI, KATHOHBI aMMOHUSI M HMOHBI M3YYEHHBIX METAJJIOB,
MIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIISCTB;

14) npumensmos OCHOBHBIC ONEPAIIMH MBICIUTEIBHON MEATEIBHO-
CTH — aHaJW3 U CHUHTE3, CPAaBHEHHE, 0000IIEeHNE, CHUCTEMAaTU3alHIO,
BBISIBJICHUE TPUYUHHO-CJIEJICTBEHHBIX CBsI3€H — JUISI W3Yy4YCHHS
CBOWCTB BELISCTB M XMMHUYECKUX PEAKIHH; €CTECTBEHHO-HAy4YHBIC
METOAbl MO3HAHWSI — HAOJIOJAEHUE, W3MEpPEHHE, MOJCINPOBAHUE,
SKCIIEPUMEHT (peajIbHbIM U MBICIICHHBIN).
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TEMATUYECKOE TMJTAHMPOBAHWE

Bcero 136 4, 13 HMX 7 4 — pe3epBHOe BpemA

8 KJIACC

(2 vy B Hegento, Bcero 68 4, M3 HUX 3 4 — pe3epBHOe Bpems)

IIpuMepHbIe TEMBI,
pacKpbIBaloIye JAHHbIA
pa3jes nIporpaMmmsi,
¥ KOJIMYEeCTBO YacoB,
OTBOJHMMOE Ha UX U3yYeHHUe

OcHOBHOE coaeprxaHue

OCHOBHbBIE BU/BI AESITETbHOCTH
06yJaroIMXcs

Paznen 1. [lepBonayajbHble XHMHYECKHE ITOH

situst (20 4)

Tema 1. XMHusI — BaKHast
06J1aCTh €CTeCTBO3HAHUSA U
NPaKTU4eCKOH JesTeIbHO-
CTH YeJIOBEeKa

59

IIpenmer xumuu. Poiib XUMHUH B 5)KU3HU
yejoBeka. XUMHsI B CUCTEME HayK.
MeTo1pl MO3HAHUS B XUMHU.

Tena u BemecTBa. PU3nNUEecKUe CBOHCTBA
BEIIECTB. ATpEraTHOE COCTOSTHUE
BemiecTB. UNCThIE BEIIeCTBA U CMECH.
Cnoco06sl pazaenieHus cmeceit. dusuue-
CKHE U XUMHUYecKue sineHus. [Ilpu3na-
KH Y YCJIOBUSI IPOTCKAHUS XUMHUICCKUX
peaximii.

3HAKOMCTBO C MpaBHJIaMH OE€30TTaCHOCTH
H TIpuéMaMu pabOThl B XUMHYECKOU
J1a00paToOpuH.

JleMoHcTpanuu

1. JJabopaTopHOE 0OOOpYyIIOBaHUE.

2. PaznuyHbIie BUIbI XUMHWYECKON
MOCYIbI.

6 PackpbIBaTh CMBICIT U3y9aCMBbIX
TIOHSITUM.

6 PackppIBaTh poJIb XUMHH B TIPUPOJIC U
JKU3HU YEJIOBEKa, €€ CBS3b C IPYTUMHU
HayKaMH.

6 Pazmuyarhs 4MCTBIC BEIECTBA U CMECH,
OJTHOPOJHBIC U HEOTHOPOIHBIE CMECH.

6 Paznuuath PU3NIESCKUE U XUMHYCCKHE
SIBIICHMUSI.

6 OnpenensTb MPU3HAKHA XUMHYICCKUX
peakuuii ¥ yCcIOBUS UX IMPOTEKaHU.

6 CnemoBaTh IpaBUIaM TTOJIE30BaAHHUS
XUMHUYECKOH MTOCy 101 1 1a00paTOPHBIM
obopyIoBaHHEM, a TaKXKE TpaBUIIaM
oOpaleHusi ¢ XUMUYSCKUMH Bellle-
CTBaMH B COOTBETCTBHUU C WHCTPYKIIHSI -
MU 110 BBIITOJIHSHUO TTPAKTHICCKUX
pabor.




1920eH 6—8 ‘BMWUX

6¢

3. O6pasupl BEIIECTB.

4. Crioco0sI pazaeneHus cmecent (Gpuib-
TPOBaHUE, BHIMIAPUBAHKE, TUCTHILIIS-
ousi, XpoMmatorpadusi).
JlaGopaTopHBbIe U IPAKTHYeCKHe
paéoTsI

Jlabopamopnuie onvimui:

Ornucanue (PU3NIECKUX CBOMCTB BEIIICCTB.
Paznenenue cMecH ¢ MOMOIIBIO MarHUTA.

Ipakmuueckue pabomul:

Ne 1. IIpaBuna paGoTsl B 1abopaTopuu
1 npu€MbI 0OpamieHus ¢ 1abopaTOpHBIM
00OpyIOBaHUEM.

Ne 2. PaznesnieHre cMmece (Ha mpuMepe
OYHCTKH IOBAPSHHOW COJIN)

6 ITnanupoBaTh U NPOBOJUTH XUMHUYE-
CKUM DKCIIEPUMEHT 10 U3YUYEHUIO U
onucaHuio GU3NISCKUX CBOHCTB
BEIIIECTB, CIIOCOOOB pa3iejIeHUs cMeceit
BEIIICCTB.

6 lcronbp30BaTh NPHU BHITOJIHEHUN

y4eOHBIX 3aTaHU U B IpoLIecce

HMCCIIEI0BATEILCKON eI TCIbHOCTH

HAyYHO-TIONMYJISIPHYIO JINTEPATYypPy

XUMHYECKOT'O COJICpIKAHUsI, CIIPaBOY-

HbIe MaTepualibl, pecypcbl MHTEepHETA.

BricTpanBaTh pa3BEépHyThIE MTUCHMEH-

HBI€ U YCTHBIE OTBETHI C OMOPOI Ha

HGOPMAIIUIO U3 YYCOHUKA U CIIPaBOY-

HBIX MaTepualioB, 'PaMOTHO HUCIOJIB30-

BaTh U3YUYEHHBIN MOHSITUHHBIN anmapart

Kypca XUMUH

o

Tema 2. BemecTBa
U XMMHYeCKUe peaknnu
(15 9)

ATOMBI U MOJIEKYJIbl. XMMHUYECKHE
SJIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHYE-
CKHUX 3JIEMEHTOB. IIpocThie U cl10XKHBIE
BellleCTBa. ATOMHO-MOJIEKYJISIPHOE
yU€eHHUe.

Xumunueckast popmyiia. BareHTHOCTB
aTOMOB XUMHYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTs. OTHOCH-
TeJabHast aToOMHast Macca. OTHOCUTEIbHAS
MOJIeKyJIsIpHasi Macca. MaccoBast JoJst
XUMHYECKOTO JIEMEHTA B COSIMHECHUH.
dusnueckre 1 XUMHYECKNE SBICHUSL.
Xumunueckas peakus. Ilpusznaku

U YCJIOBUSI IPOTEKAHUSI XUMHUYECKHUX
peakuuii. XUMHUYECKUE ypaBHECHUS.

6 IIpuMeHsTh €eCTeCTBEHHO-Hay4HbIe
METObI TO3HAHUSI (B TOM YHUCIIe
HaOJII0ICHNE, MOJISITMPOBAaHHUE, DKCIIe-
PHMEHT) U OCHOBHBIE OIlepaluu
MBICIIUTEILHOMN 1eATeIbHOCTH (CpaBHe-
HUE, KJIaCCU(GUKALIMS) TSI U3YYCSHUS
BEIIECTB U XMMHUYECKUX PEaKIUii.

6 PackpbpIBaTh CMBICT H3ydaeMBbIX
TOHSITHH U 3aKOHOB U IIPUMEHSITH 3 TH
TOHSTHS IIPU OITMCAHUN CBOWCTB
BEIIIECTB U UX MPEBpPaIISHHUHN.

6 PasnnuaTh pu3nueckne U XUMHYSCKHUE
SIBJICHUSI, OOBSICHSAITh UX CYIIHOCTB C
TOYKH 3PEHUS AaTOMHO-MOJICKYIIPHOTO
y4eHHUsI.
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IIpooonocenue mabn.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

THbI XUMUYECKUX PCAKIINi (COeTuHEe-
HUSI, PA3JI0’KCHUSI, 3aMEIIICHUST, OOMCHA).
3aKOH COXpaHEHHs MaCChl BEIIECTB.

M. B. JIoMOHOCOB — y4&HBIN-IHIIUKIIO-
TETUCT.

JleMoHcTpanuu

duznyeckue siBJICHUS (pacTUpaHue
caxapa B CTYyIIKe, KUIIEHUE U KOH/IeHCa-
IUsI BOJBI U T. 1.).

Xumuyeckue siBjicHUs (COPESHUE CBEYH,
pas3iiokeHue caxapa, B3aUMOJICHCTBHE
CEpPHOM KHUCJIOTHI C XJIOPUJIOM Oapwusi,
pasnoxxenue ruapokcuaa meau(Il), B3a-
MMOJICHCTBHUE Keje3a C Cepoi, B3auMO-
JIeHCTBHUE JKeJie3a C PaCTBOPOM COJIHA
menu(1l)).

OIBIT, WTIOCTPUPYIOLINIT 3aKOH COXpa-
HEHUSI MacCChlI.

JlaGopaTopHbie U NMPaKTHYeCKUue PaGoThl
Jlabopamopnvie onvimol:

[Ipumeps! pu3nUecKrX siBIeHUH (T1aB-
JICHUE BOCKA, TasiHUE JIbJIA).

6 OnpenessiTh MPU3HAKN XUMHUYESCKUX
peakIuii, yCIOBHUsI UX MPOTEKAHUSA.

6 OOBSACHATH CyIIHOCTh (QU3UICCKUX U
XUMHYECKHX SIBJICHUH C TOYKHU 3pCHUS
ATOMHO-MOJIEKYJISIPHOTO YUECHHUSI.

6 KiaccuunupoBaTh XUMHYSCKHE
peaknuu (110 YUCITy U COCTaBY pearupy-
FOIIHMX ¥ 00pa3yIOIINXCs BEIIECTR).

6 CocTaBisiTh (OPMYJIBI OMHAPHBIX
BEIIIECTB IT0 BAJICHTHOCTH U ONPEAeIIATh
BaJICHTHOCTH 110 (pOpMyJiaM BEIISCTB.

6 PaccraBisaTh K03(p(pUIIMEHTHI B ypaBHE-
HUSAX XUMHUYIECKUX PEeaKIIHi.

6 CrmemoBaTh MpaBUIIAM MMOJIb30BAHUS
XAMHYECKOU MOCYI0M 1 1a00paTOPHBIM
o0opyioBaHMEM, a TAaK)Ke MIPaBUIIaAM
oOpallleHUsI ¢ BEIIECTBAMHU B COOTBET-
CTBHUH C MHCTPYKIHSIMU IO BBITIOJIHE-
HUIO JTA0OPAaTOPHBIX XUMHUYECKUX
OIIBITOB.

6 lcronbs30BaTh MPHU BEITIOJTHEHUN
Y4eOHBIX 3aJaHUN U B TIpoliecce
HCCIIe0BATENIbCKON eI TEILHOCTU
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IIpuMepbl XUMHYECKUX SIBJICHUH
(MpokanuBaHUE MEIHOI MPOBOJIOKH,
B3aHUMOJICHCTBUE MeJla C KHUCIIOTOM ).
Mopaenu aToOMOB U MOJIEKYII.

Bviuucnenua

— OTHOCUTEJIBHON MOJIEKYJISIPHOMN
MacChl BEIIIECTB;

— MacCOBOH JOJIM XMMHYECKOT'O JIeMEH-
Ta o GopmMyJie COCTUHCHUS

HayYHO-TIOIYJISIPHYIO JINTEPATypPy
XUMHYECKOT0 COAEPIKAHUSI, CIIPABOI-
HbIE MaTepualibl, pecypcsl lIHTepHeTa.

6 BpicTpanBaTh pa3BEPHYTHIE IMCbMEH-

HBIE U YCTHBIE OTBETHI C OITOPOH Ha
nHpopManmio U3 yueOHNKA U CIIpaBOY-
HBIX MaTe€pHaaoB, TPAaMOTHO UCIIOJIb30-
BaTh U3YUYCHHBIN NOHATUNHBIN anmnapar
Kypca XUMHUU

Pa3aen

2. BakHeiilIMe mpeaCcTaBUTE/IM HeOpraHnyecKux BemectB (30 u)

Tema 3. Bo3ayx. Kuciopoga.

IouaTue 06 okcugax
59

Boznyx — cmech razoB. CocraB BO3/1yXa.
Kucnopon — 3JIeMeHT U IIpocToe Bele-
c¢TBO. O30H — aJIOTpOIHAsI MOIH(DUKa-
us Kuciioposa. Haxosxxaenrue kuciopo-
1a B Ipupojie, Gu3nyecKkne 1 XuMu4de-
CKHE CBOMCTBA (peaKIIMKU OKHUCIICHHS,
ropeHue). Y CiIoBHsl BOSHUKHOBCHHUS U
npekpaiieHus ropenus. I[lousrue

00 okcHaax.

Cnoco0bl MOJTydeHHsT KUCI0POoa B
nabopaToOpUu U MPOMBIIIJIEHHOCTH.
IIpumenenune kuciopoaa. Kpyrosopor
KHUCJIOpOJia B IPUPO/IE.

TennoBoii a3pPexT XumMudeckon peak-
LIMH, TTOHSTHE O TEPMOXHUMHUYECKOM
YPaBHEHUH, 9K30- U JHIOTEPMHUUSCKUX
peakusx.

6 PackpbIBaTh CMBICI H3ydaeMBbIX
HOHSATUH U NPUMEHSITh DTH ITOHSITHS
IIPY OTTUCAHUN CBOMCTB BEIIECTB U UX
npeBpalleHui.

6 XapakTepu3oBaTh (OTTHCHIBATH)
CcOCTaB BO3ayXa, GU3HUIECKUE U XH-
MHYECKHE CBOMCTBa KHUCJIOPO/a,
CTIOCOOBI €r0 MOTyIeHUsI, IPUMEHEeHNE
M 3HAaYCHHE B IPUPOIEC U )KU3HU
qesI0BeKa.

6 CpaBHUBATH PEAKIIUH TOPEHUS U
MEJUICHHOTO OKHCJICHHUS.

6 Cobupath mpUOOPHI IS TOTYICHHS
KHCJI0poaa (BBITECHEHUEM BOJIBI U
BO3/QyXa).

6 PacriozHaBaTh ONBITHBIM IIyTEM
KHCIJIOPOJ.
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IIpooonocenue mabn.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

Tonnueo (He(dTH, Yrojb U METaH).
3arps3HeHHUE BO3yXa, CIIOCOOBI €ro
MIpeaOTBPAICHHS. Y CHIICHHE TapHUKO-
BOro 3¢ ¢ekra, pa3pynieHue 030HOBOT'O
CI1031.

JleMoHcTpanuu

BsaumonetictBue pocdopa, cepst

1 KeJie3a ¢ KUCIOPOoa0oM (BO3MOYKHO
HCIIOJIB30BaAHHUC BI/I,HCOOHBITOB).
OmnpeneneHue coiepKaHusi KHCIopoaa
B BO3JIyX€.

OIBITHL, IEMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBCHMUSA U NPEKPALLICHUS
TOPCHMUSI.

JlaGopaTopHble U NPpaKTUYECKHe
paGoThI

Jlabopamopnuwiii onvim:

O3HaKOMJICHHE ¢ 00pa3aMy OKCHIOB.
IIpaxmuueckasn paboma.

Ne 3. INorydenne u coOnpaHue KUCIOPO-
1a, U3yUeHHE ero CBONCTB.

6 Vcnonb30BaTh XUMHUYECKYIO CHMBOJIM-
Ky JUJIsl COCTaBiIeHHsT GOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYE -
CKHUX peakilhii ¢ ydacTHUeM KHCIIOPOoJa.

6 OOBSCHITH CYIIHOCTh DKOJIOTHIECKUX
npobsieM, CBSI3aHHBIX C 3arps3HECHHEM
BO3.IyXa.

6 CrenoBath npaBuiiaM 0e30macHou pado-
ThI B J1a00OpaTOPUU MPHU UCTIOJIB30BAHUU
XUMHYECKOU MTOCYIbI U 000PYI0BAHUS,
a TaKKe IpaBuiiaM oOpaleHus ¢
TOPIOYHMMH BEIIECTBAMH B OBITY.

6 TlimanupoBaTh U OCYIIECTBIISITh HA
MPAKTUKE XUMUYIECKHE YKCIICPUMEHTHI,
NPOBOJIUTH HAOJIIOJICHUS, JISIaTh
BBIBOJIBI 10 Pe3yJibTaTaM dKCIepHU-
MEHTA.

6 YyacTBOBaTh B COBMECTHOI paboTe
B I'pymnre.

6 VMcnosb30BaTh NPU BBINOJIHEHUHU
y4eOHbBIX 3aJaHUI U B TIPOLIecce
HCCIIeJ0BATEILCKOM e TEIbHOCTH
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Botuucnenus

— MOJICKYJISIPHOW MacCHI KHCIIOpOJia

M 030HA HA OCHOBAHWU aTOMHOI MacChl
XAUMHYECKOTO DJIEMEHTA

Hay4HO-IIOIYJIPHYIO JIUTEPATYypPy
XUMHUUYECKOI'0 COJCpKaHuUsl, CIIpaBOY-
HBIE MaTepHualibl, pecypchl IHTepHeTa.

6 BeicTpauBaTh pa3BEpHYThIC IUCbMCHHbIC
M yCTHEIE OTBETHI C OIOpOH Ha nH(popMma-
IIUIO U3 yYeOHHNKA M CIIPAaBOYHBIX MaTe-
pHanoB, TPaMOTHO UCIIOJIb30BaTh U3yUeH-
HBIM MOHATUHHBIN annapar Kypca XuMHUN

Tema 4. Bogopoga.
IoHusATHE O KMCJIOTAX
M COJISAIX

(59)

Bomopox — 3j1eMeHT U IIpoCcTOe Bellle-
cTBO. Haxosxxienue B mpupoje, husude-
CKHE U XMMHUYECKHE CBOWCTBA (Ha
npuMepe B3auMOJACHCTBHUS ¢ HEMeTala-
MU ¥ OKCHUJIAaMHU METaJIOB), IPUMEHE-
HHUE, CIOCOOBI MOJTyUYCHUS.

TToHsATHE O KHCJIOTAaX U COJISX.

JleMoHcTpanuu

INomydenmue, cobupanue u pacro3HaBa-
HHE BOJAOPOAA.

I'openue Bogopona.

BsaumoaelicTBrue Bo1opoaa ¢ OKCUAOM
menu(1l).

JlaGopaTopHble U NpaKTHYeCKUEe

pa6oThl

Jlabopamopnuiil onvim:
BzanmoneiicTBHe KHCIOT ¢ MeTalJIaMU.
IIpakmuueckas paboma:.

Ne 4. TToryuenue u coOupaHue BOIOpoaa,
HU3Yy4YCHUE €r0 CBOUCTB.

6 PackpbIBaTh CMBICI H3yJaeMBbIX ITOHSI-
THH U NPUMEHSITh 3TH HOHSTHS IIPHU
OITMCAaHUHU CBOMCTB BEUIECTB U UX
MpEBpPAILICHUN.

6 XapakTepu3oBaTh (OMTHUCHIBATH)
(dbusnyeckue U XMMHUYECKHE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOTyYeHHUS,
OpUMEHEHHE.

6 CoOupartp mpudOp IS MOITYYSHUS BOIO-
pona.

6 Mcnonb30BaTh XMMUYECKYIO CUMBO-
JIUKY JUJIs1 COCTaBIICHUST GOPMYIT
BEIIECTB, MOJICKYJISIPHBIX yPaBHEHUH
XUMHUYECKUX PEaKIIUi C yHYaCTHEM
BOJIOPO/IA.

6 CrnemoBath IpaBujiaM 0e30MacHOM
pa6oThI B 1a00paTOPHUH IIPU UCTIONb-
30BaHUU XHMHUYECKOH IMOCY/IbI U
0060pyA0BaHMs, a TAK)KE IIpaBHIIaM
oOpalleHus C TOPIOYNMH BEIIECTBAMHA
B OBITY.
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IIpooonocenue mabn.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

Botuucnenus

— MOJEKYJISIPHOM MaccChl BEeI[ecTBa Ha
OCHOBAHHHM aTOMHOM MacChl XUMUYE-
CKHX DJIEMEHTOB

6 IlmaHupoBaTh U OCYIIESCTBIISITh HA
MPAKTHKE XUMUYICCKHUC SKCIICPUMCHTHI,
OpOBOANUTE HAOIIOACHHUS, AeaTh
BBIBOJIBI I10 pEe3yabTaTaM dKCIEPUMEHTA.

6 YgacTBOBaTh B COBMECTHOHU paboTe B
rpymnrme

Tema 5. KostmyecTBeHHBIE
OTHOIIIEHUSA B XUMHHU
(49

KomnuecTso BemectBa. Monb. Mostsip-
Has Macca. 3akoH ABorazapo. Momsp-

HBIH 00BEM Ta30B. Pacuérsl 1o xumMude-
CKHM ypaBHEHUSIM.

JleMoHcTpanusa
OO0Opas1ibl BEMIECTB KOJIUYSCTBOM 1 MOJIb.

Botuucnenusn

— 00bEMa, KOJIMUECTBA BEIIECTBA ra3a
10 €ro U3BECTHOMY KOJIMYECTBY BeIlle-
cTBa WK 00BEMY;

— 00BEMOB Ta30B MO YPABHCHUIO
peakiu Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH Ta30B

6 PackpbIBaTh CMBICI H3ydaeMBbIX
TOHATHH Y TIPUMEHSITh 3TH MOHSITHSI,
a Tak>Ke U3YUYCHHBIE 3aKOHbI U TEOPUU
11 peHIeHUsT pacIE€THBIX 3a74a4.

6 BbIuucisaTh MOJISIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BelllecTBa, 0ObEM rasa,
Maccy BEIIeCTBa;

6 IIpoBoauTh pacy&Thl 10 YPAaBHEHUSIM
XUMHYIECKUX PEaKIHii: KOJIMIeCcTBa,
00BbEMa, Macchl BEIIECTBA 110 U3BECTHO-
My KOJIMYECTBY, 00BbEMY, Macce pearecH-
TOB WJIU OPOAYKTOB PEaKIIMU.

6 BpicTpanBaTh pa3BEPHYThIE IMCbMEH-
HBIE U YCTHBIE OTBETHI C OIOPOii HA MH-
(opmaruro n3 yueGHMKA U CIIPAaBOYHBIX
MaTepHaJIoB, TPAMOTHO MUCTIOIB30BaTh
U3Yy4YEHHBIN NOHATUWHBIN anmnapart
Kypca XUMUHU
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Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAHUAX
(6w

duszndecKkre CBOMCTBA BOABI. AHAIN3

¥ CUHTE3 — METOJbI U3YUCHUS COCTaBa
BOJIBI.

XHUMHUYECKHE CBONWCTBA BOBI

(peakuu ¢ MeTaJlaMH, OKCUJIaMHU
METAJJIOB U HEMETAJJIOB).

CocraB ocHoBaHul. [ToHsATHE 00 MHIM-
KaTtopax.

Bona kak pactBoputens. PacTBopsl.
PacTBOpUMOCTH BEIIECTB B BOJIC.
HacplilieHHbIE ¥ HEHACHIIIEHHBIC
pacTBOpbl. MaccoBasi 10151 BELISCTBA B
pacTBope.

Posib pacTBOPOB B MPUPOJIC U B )KU3HH
gesoBeka. KpyroBopoT BoAbl B IpUpoOIC.
3arpsi3HeHHE NPUPOAHBIX Boa. OxpaHa
U OYHUCTKA MPUPOIHBIX BOJI.

JleMoHcTpanuu

DJIEKTPOJIN3 BOJIbI; CHHTE3 BOIBI;
B3aMMOJEHCTBHE BOJBI C METAILIAMH
(Na, Ca) (B0O3MOXHO HCITOJIb30BaHNE
BUJICOMATEPHAIIOB).

PactBopenue BeniecTs ¢ pa3JIuyuHOMN
PacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIOT U
11eJ1049€ei ¢ TOMOIIbI0 HHIUKATOPOB.

JlaGopaTopHble U NPpaKTHYeCKUe
pa6oThl

Ilpaxmuueckas paboma:

Ne 5. IlpuroroBieHue pacCTBOPOB C
onpeaeaéHHON MaccoOBOM nosei pac-
TBOPEHHOI'O BEILIECTBA.

6 PackpbIBaTh CMBICT H3yJaeMBbIX
HOHSATHH U IPUMEHSITh DTH ITOHSITHS
IIPY OTTUCAHUN CBOWCTB BEIIECTB U UX
IpeBpallecHUuN.

6 XapakTepu3oBaTh GHU3NIESCKHUE U
XHUMHYECKHE CBOHCTBA BOIEHI, €€ pOJIb
KaK pacTBOPUTEISI B IPUPOIHBIX
nporeccax.

6 CoCTaBIISITh ypaBHEHUSI XUMHUYECKUX
peakmuii ¢ yyaCTHEM BOJBI.

6 OOBSCHITH CYITHOCTH SKOJIOTHYECKHUX
poOIeM, CBSI3aHHBIX C 3arpsi3HEHUEM
MIPUPOIHBIX BOJI, CIIOCOOBI OYHUCTKHU
BOJBI OT IpUMeceii, MephI IO OXpaHe
BOJ OT 3arpsI3HEHUS.

6 ITmannpoBaTh U OCYHIIECTBIISITH Ha
MPAKTHUKE XUMUIECKHE YKCIIEPUMEHTEI,
OPOBOAUTH HAOIIOAESHHUS, AeIaTh BbI-
BOJBI IO Pe3yJIbTaTaM IKCIIEPHUMEHTA.

6 CnemoBaTh IpaBWJIaM 0€30TTaCHON
padoThI B Ta0OpaTOPHUHU IIPH UCIIOTB30-
BaHUH XMUMHUYIECKOH MTOCYIBI 1 000PYyH0-
BaHMSI.

6 IIpoBOUTH BEIYMCIICHUS C IPUMEHEHU-
€M TOHSITHUSI «MaccoBasl JOJIsI BEIIeCTBa
B pacTBOpPE».

6 Mcnosib30BaTh NIPU BBINOJIHEHUU
y4eOHBIX 3aJJaHUil U B IIpoliecce
HCCJIEIOBATEILCKON 1eATeIbHOCTH
HAYyYHO-TIOIYJISIPHYIO JIUTEPATypPy
XUMHYECKOTr0 COJEPIKAHUSI, CIIPABOY-
HbIE MaTepualbl, pecypcsl MIHTepHeTa.
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IIpooonocenue mabn.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

Botuucnenus
— C MCIOJIL30BAHHUEM ITOHSATHS «MaCCO-
Basi JIOJIsI BEIIECTBA B PACTBOPE»

6 BpicTpauBaTh pa3BEPHYTHIE IMCbMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
nHpopManHio U3 yueOHHKA U CIIpaBOY-
HBIX MaTE€pHaIoB, TPAaMOTHO UCIIOJIB30-
BaTh U3YUYEHHBIN MOHSATUNHBIN anmapat
Kypca XUMUH

Tema 7. OCHOBHBIE KJI1AaCChI
HeopraHu4ecKux
coeUHEeHU

(11 9)

Kitaccudukaiiuss HEOpraHU4EeCKUX
COEJIMHEHU M.

Oxcuapl: COCTaB, KilacCUuUKAIIH
(OCHOBHBIE, KUCIOTHEIE, aM(OTEpHEIE,
HecoJieoOpa3yIomue), HOMEHKIIaTypa
(MexxayHapoHasi ¥ TPUBHUAJIBHAS).
ITonyuyenne u XumMH4YeCcKHe CBOMCTBa
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCH/IOB.

OcHOBaHUSI: COCTAB, KJIACCU(MUKAIIS,
HOMEHKJIaTypa (MeXIyHapoaHas U
TpHUBHAJIbHAs), (PU3NUSCKHUE U XUMHUYe-
CKHE CBOWCTBA, CIIOCOOBI TTOJTYYSHUSI.
KucnoTsl: cocTas, KiraccuduKarusi,
HOMEHKJIaTypa, GU3NISCKUE U XUMHUUe-
CKHE CBOWCTBA, CIIOCOOBI TTOJTYYSHUSI.
Psin akTHBHOCTH METaJUIOB.

6 KnaccupunupoBaTs n3ydaeMble
BEIIIECTBA [0 COCTaBYy M CBOICTBaM.

6 CocTtaBisaTh GOPMYJIIBI OKCHIOB,
KHUCJIOT, OCHOBAHUM, COJICH B HAa3hIBATh
HUX 10 MEXIyHapOIHOW HOMEHKIIA-
TYpe.

6 IIporuo3upoBaTh CBOMCTBA BEIIECTB HA
OCHOBE OOIIMX XUMHYECKHUX CBONCTB
HM3YYCHHBIX KJIACCOB/TPYIIN BEIIECTB,
K KOTOPBIM OHU OTHOCSITCSI.

6 CocTaBisATh MOJICKYJISIpHBIC ypaBHE-
HUS peaKUUl, WILTIOCTPUPYIOIINX
XHMHYECKHUE CBOMCTBA U CIIOCOOBI
MOJYYCHHS BEIIECTB N3YUYCHHBIX
KJIACCOB/TPYIII, a TAK)Ke IMOJATBEPIKIa-
)302118%0.4 FeHeTI/l'-leCKle B3aUMOCBSII3b
MEX 1y HUMHU.
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Conu (cpeaHue): HOMEHKJIATypa,
CIOCOOBI MTOTYy4YCHUsI, B3AUMOJICHCTBHE
coJiell ¢ MeTaJlJIaMHU, KHCJIOTaMH,
L[eJIOYaMH U COJISIMHU.

I'enernyeckast CBSI3b MEXKIY KJIACCAMU
HEOPraHUYECKUX COCTUMHCHUM.

JleMoHcTpanuu

OO0pa31bl HEOPTraHUYECKHUX BEIICCTB
pa3JIMYHBIX KJIACCOB.

BzaumoneiicTBue pactBopa cepHOn
KHCIOTHI ¢ okcuaom meau(1l).

Peakuuys netpanuszanuu.

BrITecHeHHe OTHOT O MeTaia APYyTruM 13
pacTBopa coJu.

JlaGopaTopHble U NpaKTHYeCKUe
pa6oThl

Jlabopamophsie onvimat.
B3aumonelicTBUe KUCIOT ¢ METaLJIaMU.
ITonmyyenue HepacTBOPUMBIX OCHOBAHUU.
B3aumonelictBue HepacTBOPUMBIX
OCHOBAHMHU C KUCJIOTAMHU.

Paznosxenne ruapoxcuna meau(ll) mpu
HarpeBaHHUMU.

ITpaxmuueckas paboma:

Ne 6. Pemnrenne 5KCIepUMEHTAIIBHBIX
3anad4 1o teMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIUHEHUID).

Botuucnenusn
— I10 YPaBHEHUSIM XUMHYECKUX peaKLuid

6 IIpon3BOAUTH BEIUHUCIICHUS 1O ypaBHE-
HUSAM XUMHYECKUX PEaKIUH.

6 ITmannpoBaTh U OCYIIECTBIISITh Ha
MPAKTHUKE XUMUYECKHE YKCIIEPUMEHTHI,
OpOBOANUTE HAOIIOACHUS, NeIaTh
BBIBOJIBI ITO Pe3yabTaTaM 3KCIIEPUMEHTA.

6 CriemoBaTh IpaBMiIaM Oe30macHOM
paboThl B 1a60paTOPUU IIPHU UCIIOIB30-
BaHUH XMMHUUIECKOH MTOCY Al 1 000PYyHO0-
BaHMUSI.

6 Mcrmomnp30BaTh MPHU BBIIOJTHEHUN

y4eOHBIX 3aJaHUH U B IIpoLiecce

HCCIIeJOBATEIHCKON eI TEIbHOCTH

HayYHO-TIOMYJISIPHYIO JTUTEPATYPY

XHUMHYECKOTr'0 COJIEPIKaHMUsI, CIIPABOY-

HBIE MaTepHalIbl, pecypcsl IHTepHeTAa.

BricTpauBaTh pa3zBEpHYyTHIE THCEMEH-

HBIE U YCTHBIE OTBETHI C OITOPOH Ha

nHpopManHio U3 yueOHHUKaA U CIIpaBOY-

HBIX MaTE€pHaIOB, 'PAMOTHO HUCITOJIB30-

BaTh U3YUYEHHBIN MOHSATUNWHBIN anmapat

Kypca XUMHUHU

o
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IIpooonocenue mabn.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

Pasaen 3. [lepuognyeckuil 3akoH M Ilepuoaudeckas cucteMa XMMHU4YeCKUX 3jieMeHTOB /[I. U. MeHJe/ieeBa.

CTpoel-me 4ATOMOB

. XumMuyeckas cBsizb. OKMC/IUTE/IbHO-BOCCTAHOBUTE /IbHbIE peakuuu (15 u)

Tema 8. [lepuoanyecKkut
3aKkoH M [lepuognyeckas
crcTeMa XUMHYeCKHX
asiemeHTOB /. U. MeHgee-
eBa. CtpoeHue aToma (7 u)

IlepBbie NOMBITKH KIaCCHPUKATIUNA
XHUMHUYCCKHX dJIeMeHTOB. [ToHsTHE O
rpynrax CXOJIHbBIX JIEMESHTOB (11eJ10Y-
HBIC U MICIIOYHO3EMEJIbHBIC METAJLIbI,
raJIOreHbl, MHEPTHBIC Ta3bl).

DJIeMEHTBI, KOTOpPbIE 00pa3yroT
amMbOTepHbIC OKCUJIBI U THIAPOKCHUJIBI.
ITepuonuueckuii 3akoH u Ilepuogu-
YyecKasi CHCTeMa XUMHUYECKHUX DJIEMEHTOB
J. U. Menneneesa. [lepuonsl, rpynnsl,
noarpynnel. @U3NYECKUN CMBICIT
MOPSIAKOBOTO HOMEpA dIIEMEHTa, HOME-
POB nepuoaa U rpyIIibl.

Ctpoenne atoMoB. CoCcTaB aTOMHBIX
snep. M3otonbl. DnekrpoHsl. CTpoeHUE
3JICKTPOHHBIX 000JI0YECK aTOMOB MTEPBBIX
20 xumMuyeckux syieMeHTOB [lepuoanye-
ckoii cuctemsl J[. 1. Mennerneena.
XapaKTepUCTHKa XUMHYECKOTO BJIEMEH-
Ta Mo ero nojoxeHur B [leproandeckoii
cucreme JI. I. Menneneena.

6 PackpbIBaTh CMBICI ITIEPUOIUIECKOIO
3aKOHA.

6 [TonnmaTh CylecTBOBaHHE IEPHOUIC-
CKOW 3aBUCHMOCTH CBOWMCTB XHUMHYE-
CKHX DJIEMEHTOB (M3MCHEHHUE PAJINyCOB
aTOMOB U JIEKTPOOTPHIATEIBEHOCTH)

M UX COCIUHEHHUHU OT ITOJIO)KEHHUS B
MIEPUOTUYCCKON CHCTEME U CTPOCHUSI
aroma.

6 YcTaHaBIMBATH CBS3b MEXY IOJIOXKE-
HHEM 3JIEMEHTAa B MEPHOTUYCCKO
CHCTEME U CTPOCHHUEM €ro aToMa (COCTaB
U 3apsifl Apa, o0lee YUCIIO JIEKTPOHOB
M pacmipeiesIiCHHE X 10 SJICKTPOHHBIM
CJIOSIM).

6 IIporHo3upoBaTh XxapakTep U3MEHEHUS
CBOWCTB 2JIEMEHTOB M UX COSTMHEHUH 1O
rpynmnam u rnepuonam Ilepuoauyeckoi
CUCTEMBI.

6 XapaKTepu3oBaTh XUMUYSCKHUE DIIEMECH-
TBI IEPBBIX TPEX MEPHOIOB, KaJIHsI,
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3naueHue Ilepuoguyeckoro 3aKkoHa

u Ilepuoauueckoii cucTeMbl XUMHUYE-
CKHX 2JIECMEHTOB ISl Pa3BUTUA HAYKU U
npaktuku. 1. 1. Mennenees — yu€HbIi,
neaaror U rpak JaHuH.

JleMoHcTpanuu

KopoTkonepuoaHas 1 JJIMHHONECPUOI-
Has Gopwmel [leproanaeckoil CHCTEMBI
XUMHYECKHUX 3jieMeHTOB J[. 1. Mennene-
eBa.

O3HaKOMJICHHE C 00pa3liaMi METaJIJIOB
U HEMETAJJIOB.

JlaGopaTopHble U NpaKTHYeCKUEe
paGoThI

Jlabopamopnwiil onvim:
BzaunmoneiicTBue ruApoOKCcHIa IIMHKA C
pacTBOpaMu KHCJIOT H IIeJI0YeH

KaJIBIMSI 110 UX ITOJIOKeHHuIo B Ilepwo-
nmyaeckoi cucteme . 1. Menneneena.
6 CiieroBaTh IIpaBHIIaM Oe30I1acHoOi pabo-
Thl B 1a0OpPaTOPUU IIPU UCTIOIB30BAaHUU
XUMHUYECKOH IMoCy1bl U 000PYOBAHUS.
BricTpauBaTth pa3BEpHYThIE NUCbMEH-

HBIE U YCTHBIE OTBETHI C OITIOPOH Ha

nHpopManHio U3 yueOHHKaA U CIIpaBOY-

HBIX MaTE€pHaIOB, 'PAMOTHO HUCITOJIB30-

BaTh U3YUYCHHBIN NOHATUNHBIN anmnapar

Kypca XMMHH.

6 llcnonp30BaTh MPU BHIIIOJIHEHUHA
y4eOHBIX 3aJaHUI TEKCTHl yUeOHHUKA,
crupaBodHble MaTepuansl (Ileprnoamue-
CKYIO CHCTEMY XUMHYECKHUX DJIIEMEHTOB
J1. 1. MenneneeBa, TabiuIly pacTBOpH-
MOCTHU KHCJIOT, OCHOBAaHUHU U coJieil B
BOJIC, DJIEKTPOXUMHUYSCKHUN PSIIT
HaMpsKEHU MEeTaJJIOB).

6 Mcmomp30BaTh MPH BEITIOJTHEHUN
y4eOHBIX 3aJaHUN U B TIpOIIecce
HCCIIeJOBATEIIHLCKON eI TETbHOCTH
HayYHO-TIOITYJISIPHYIO JTUTEPATypPy
XHUMHYECKOr'0 COJICPIKAaHMUsI, CIIPABOY-
HblE MaTepuasbl, pecypcsl MHTepHeTa

o

Tema 9. XuMHuuyeckasi CBsI3b.
OKHUCIUTENbHO-BOCCTAHOBH-
TeJIbHblEe peaKIiuu

(89

DIEeKTPOOTPUIIATEIIHLHOCTE AaTOMOB
XUMHUYECKHUX DJIEMEHTOB.

XumMmun4yeckasi CBsi3b (MOHHAasl, KOBAJICHTHAasI
HOJISIpHAsI M KOBAJICHTHAsI HETIOISIPHAsT).

6 PackpbIBaTh CMBICIT U3yYaeMBIX
TIOHSTHMH.

6 OnpenensiTb BUJ XUMHUUYESCKOUN CBSI3U
B COC/IMHCHHH.
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Oxkonuanue mabi.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

CTeneHb OKHUCIICHUS.
OKHCINTEIIFHO-BOCCTAHOBUTEIILHBIE
peaxunu (OBP). Ilporiecchl OKHCIICHUS
" BoccTaHOBJICHHsI. OKHUCIUTEIN U
BOCCTaHOBHUTEJIH.

JleMoHcTpanuu
OKHUCIUTENHFHO-BOCCTAHOBUTEIbHBIE
peaknuu: ToOpeHue, peakium pas3jaoxKe-
HUs1, COCAUHCHUSA

6 OmpenessaTh CTENEeHb OKUCIICHHUS
XUMHYECKOr0 3JIEMEeHTa 1o popmyire
€ro COeUHCHHUSI.

6 OmnpenesnsTh dJIEMEHT (BEIIECTBO) —
OKHCIIUTEJb U BJIEMEHT (BEIIECTBO) —
BOCCTaHOBHTEIIb.

6 OOBICHATDH CYIIHOCTH IPOIIECCOB
OKHCJICHHUS U BOCCTAHOBJICHUS.

6 CocTaBisATh JCKTPOHHBIN OanaHc C
y4€TOM YMCIIa OTAAHHBIX U IPHUHSTHIX
SJIEKTPOHOB.

6 CocTaBIIsITh YpaBHEHUE OKHUCITUTEIb-
HO-BOCCTaHOBUTEJILHOMN peaKIvH.

6 llcnonp30BaTh NPH BBINOJIHEHUH
yUeOHBIX 3aJTaHUIl TeKCTHI y4eOHHUKa,
cIpaBOYHbIE MaTepUalbl (IIeproaude-
CKYIO CHCTEMY XUMHYECKHUX DJIEMEHTOB
J1. 1. MenneneeBa, Tabiuily pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHUM U cOJie! B
BOJIC, DJICKTPOXUMHUUYCSCKUN PsIT
HaIPsDKEHUH METaIOB)
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9 KNACC

(2 4 B Hegento, Bcero 68 4, 13 HUX 4 4 — pe3epBHOE BpemMA)

IIpyMepHbIe TEMBI,
pacKpbIBaloIye JaHHbIA
pa3jeJ NIporpaMmmsi,
¥ KOJIMYEeCTBO YacoB,
OTBOJHMMOE Ha UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/IbI AeATe/IbHOCTU
00yYaroIMXCcs

Pa3zen 1. BemecTBo U xumMu4yeckue peakpuu (17 4)

IloBTOpEHUE U YyTJIyGJIeHHE
3HAaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(59)

ITepuonnueckuii 3axkoH. [lepuonuueckas
CHCTEMa XUMUYCCKHUX DJIIEMCHTOB

J1. U. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
XUMHAYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJIWsI, KaTbIIAS U UX
COCJIMHCHHUU B COOTBETCTBUHM C MOJIOXKE-
HHUEM 3JIEMEHTOB B MEPHUOAUYECKON
CHUCTEME U CTPOCHUEM HUX aTOMOB.
Kaccudukarnust 1 HOMEGHKJIATypa
HEOPTaHUYECKHUX BEIISCTB (MEXKIyHa-
poIHas U TpUBHATBbHAS ). XUMHYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIIMUXCS K
pa3yIM4HBIM KJIacCaM HEOPTaHUYECKUX
COEIMHEHUN, X T€HETUYECKas CBsI3b
HEOPTaHUYECKUX BEIIECTB.

CTpoeHue BellecTBa: BUAbl XUMHUYESCKOMU
CBSI3U M TUTIBI KPUCTAJUTHYSCKUX peHIé-
TOK. 3aBUCHUMOCTEH CBOMCTB BEILECTB OT
HUX CTPOCHUS.

6 XapaKkTepHU30BaTh XUMUUYECKHUE
3JIEMEHTHI EPBBIX TPEX IIEPUOJIOB,
KaJIUSI ¥ KaIbIIUs 110 UX ITOJIOKCHHUIO
B [Ilepuoauueckoii cucreme 1. 1. Men-
neneena.

6 KnaccupunupoBaTh 1 Ha3bIBaTh
HEOpraHNYeCKHUE BEIIEeCTBA U3YUYEHHBIX
KJIACCOB.

6 OmuchIBaTH OOIHE XUMHUIECKHE
CBOIiCcTBa BEUIECTB PA3JIMYHbIX Kjlac-
COB, IOJATBEPKAATh CBOIiCTBA MpUMeEpa-
MH MOJICKYJISIPDHBIX YPaBHECHUU XUMH-
YECKHUX peaKIiiuii.

6 OnpenensiTb BUJ XUMHUYECKOUN CBSI3U U
THUIT KPUCTAJUIMYECKON PeHIETKN
BEIIICCTBA.

6 IIporHo3upoBaTh CBOICTBA BEILIECTB B
3aBHCHUMOCTH OT UX CTPOCHUS.

6 BricTpanBaTh pa3BEpHYTHIC MUCHMCH-
HBIC U YCTHBIEC OTBETHI C OIIOPOH Ha
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IIpooonocenue mabn.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

JleMoHcTpanuu

1. Mosenu KpUCTATHISCKUX PEIIETOK
HEOPraHUYCCKHUX BCIICCTB.

2. KopoTtkonepuoaHasi ¥ JIHHHOIIEPUO/T-
Has Gpopwmel [leproanaeckoil CHCTEMBI
xuMHuYecKux ayiemeHToB J[. 1. Mennere-
eBa

uH(pOpManUIo U3 yueOHHUKA U COPaBOY-
HBIX MaTE€pHaIoOB, TPAMOTHO UCIIOJIB30-
BaTh U3YYCHHBII NOHATUHHBIN anmapar
Kypca XUMHH.

Hcnons30BaTh MpH BBIITOTHEHUHT
y4eOHBIX 3aJJaHU{ U B IIpoLiecce
HCCIIeJOBATEIbCKON eI TEIbHOCTH
HAy9IHO-TIOMYJISIPHYIO JTUTEPATYPy
XHUMHYECKOTr'0 COJIEPIKaHUsI, CIIPAaBOY-
HbIE MaTepHabl, pecypcbl HTEepHETa

Tema 1. OCHOBHBI€E 3aKOHO-
MEPHOCTH XUMHUYECKHX
peakuui

(49

Kiaccudukanms XuMuaecKux peaxkuii
O pa3JIMYHBIM ITPU3HaKaM (10 YHUCITYy U
COCTaBYy y4JaCTBYIOIINX B PEaKIINHN
BEIIIECTB, IO TEIJIOBOMY 3P dEeKTy, 1o
HU3MEHEHUIO CTEIEHEN OKUCIICHUST
XUMHYECKHUX 3JIEMEHTOB, TI0 00paTUMO-
CTH, IO YYAaCTHIO KaTaan3aTopa).
DK30- ¥ 9HIOTEPMHUUYECKHUE PEaKIIUH,
TepMOXUMUUeCKre ypaBHeHUs. [ToHs-
THE O CKOPOCTH XUMHUUIECKOI peaKIlnH.
IToHsATHE O TOMOI'€HHBIX U reTCpoOrcHHbIX
peakiusix. [ToasTue 00 06paTI/lelX

PackpbpIBaTh CMBICT U3y49aeMBbIX
HOHSITUH U NPUMEHSITh DTH ITOHSITHS
MPHU OTIMCAHUU CBOWCTB BEIIECTB U UX
TMpEeBpAILICHUH.

KnaccuduimpoBatsh XUMUYSCKUE
peaKIuu Mo pa3IudHBIM [PU3HAKAM.
VcTaHaBIHBaATh 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PeaKIuy OT Pa3IuIHBIX
(axTopos.

TIporao3upoBaTh BO3MOXKXHOCTH
MPOTEKAaHUsI XUMUYECKUX MpeBpale-
HHUI B Pa3jIWYHBIX yCIIOBUSIX.
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M HEOOpaTUMBIX XUMHUYCCKHUX pPeaKIlt-
six. IToHsAITHE O XMMHUYECKOM paBHOBE-
cun. @aKkToOpEl, BIUSONIHE HA CKOPOCTH
XHUMHYECKON peaKLMU U MOJIOKSHHE
XHUMHYECKOIO PABHOBECHS.
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIC
peakinu (3JIEKTPOHHBIN OaaHC OKUCIN-
TEJIbHO-BOCCTAHOBUTEIIBHON PEAKIIMH).

JleMoHcTpanuu

1. 3aBUCHUMOCTb CKOPOCTH XUMHUYIECKOI
peaKnuu OT Pa3INIHBIX (PAKTOPOB.

2. BozaeiicTBHe KaTaiau3aTopa Ha
CKOPOCTH XUMHUYESCKOH peaKIIH.

3. Ilpumepsr HEOOpaTUMBIX U OOpaTH-
MBIX pEeaKIUi.

4. CmelieHue paBHOBECHSI XUMHUYECKOU
peaxIm.

Botuucnenusn

— KOJIMYECTBA BelllecTBa, 00bEMa 1
MAaccChl peareHTOB WJIU MMPOIYKTOB MO
YpaBHEHUSIM XUMWYECKUX PEaKIIHit

6 OnpenensaTs OKUCIUTENb U BOCCTAHO-
Buresb B OBP.

6 CoCTaBIISITh DIIEKTPOHHBII OajaHC
peakiuu.

6 ITpou3BOAUTH BBIYUCIEHUS 10 XUMHUYE-
CKHMM YPaBHEHHUSIM.

6 BpicTpanBaTh pa3BEPHYThIE IMCbMEH-
HBIC U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManmio U3 yueOHHUKA U CIIpaBOY-
HBIX MaTe€pHUaJIOB, IPAaMOTHO UCIOJIb30-
BaTh U3YUYCHHBIN NOHATUNHBIN anmapar
Kypca XUMHH.

6 Mcrmomnp30BaTh MPHU BBIIOJTHEHUN
Y4eOHBIX 3aJaHUN U B TIpoliecce
HCCIIeJOBATEIHCKON eI TETbHOCTH
Hay4HO-TIOMYJISIPHYIO JIUTEPATYypPy
XUMHUUYECKOI'0 COJIepKaHusl, CIIpaBOY-
HBIe MaTepualibl, pecypcbl IHTepHeTa

Tema 2. d/IeKTpo/IMTHYECKas
avccouranusa. XuMu4YecKue
peaknuy B pacTBopax

8w

Teopus dIEKTPOIUTHICCKON TUCCOIIHA-
OUA. DIEKTPOIUTHI U HEIJICKTPOIIUTEL.
Katnonbl, aHnoHbl. MeXaHU3M IHUCCO-
IIHUAIlH BCIIIECCTB C paSﬂI/IL[HbIMI/I
BUJIaMHU XUMHUYECKOM CBsi3u. CTEerneHnb
nuccormanuu. CUinbHBIC U ci1a0bie
SICKTPOIUTHI.

6 PackpbeIBaTh CMBICIT U3y9aeMBbIX
MOHSITUH, a TAKXKE CMBICIT TCOPHHA
ICKTPOJIUTHUECKON JUCCOIIUAIINH.

6 OOBSACHITH IPHUYUHBI DIICKTPOIIPOBOI-
HOCTH BOJIHBIX PAaCTBOPOB.

6 CocTaBiATh YpaBHEHHUs AUCCOLMAIIIHN
KHUCJIOT, HICJIOYECH U COJICH, ITOJIHBIC
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IIpooonocenue mabn.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

Peaknun moHHOTO OOMEHA, yCIOBHUS UX
npotekaHus. IoHHBbIE ypaBHEHUS
peaximii.

XHUMHUYECKHE CBONWCTBA KHCJIOT, OCHOBA-
HUM U COJIeH B CBETE MPEJICTABICHUNA 00
3JIEKTPOJIUTHYECKOH aucconuauuu. Cpena
pactBopa. [lonsiTue o runponuse coneu.
KadgecTBeHHBIE peakIINN HA KATHOHBI

U aHUOHBI.

JleMoHcTpanuu

DekTpudeckasi IPOBOJIUMOCTb PaCTBO-
pOB BEIIECTB; ABHKEHHUE MOHOB B DJICK-
TPUYIECKOM IIOJIE.

OMBITHI, WUTIOCTPUPYIOIIHE TPU3HAKHA
MPOTEKaHMs peaKnii HOHHOTO OOMeHa.
OMBITHI TIO ONIPEASIICHUIO CPEIIbI B
pacTBOpax cosei (xjopuaa HaTpus,
kapOoHaTa HaTpUs, XJIOPHUIA LIUHKA).

JlaGopaTopHbIe U NpaKTHYEeCKUEe
pa6oThl

Jlabopamopnuviil onvim:

Peaknun nonHoro obmMeHa B pacTBopax
SJIEKTPONUTOB: cynbdara meau(1l)

¥ COKpaIIéHHbIC HOHHBIC YPaBHECHUSI
XUMHYCSCKHUX PEAaKIIUii HOHHOTO
oOMeHa.

6 TlimanupoBaTh U OCYILISCTBIISITH HA
MPAKTUKE XUMUYISCKHE YKCIISPUMEHTBHI,
MPOBOJUTH HAOJIFOICHUSI, JCJIaTh
BBIBOJBI 10 pE3yJIbTATAM DKCIICPUMCH-
Ta.

6 CrnemoBaTh IpaBmiaM 0e30TTacHOM
paGoTHI B 1a00paTOPUH IIPH UCTIOIB30-
BaHUU XMMHUYIECKOM MTOCYIbI 1 000PYyH0-
BaHMSI.

6 TIpou3BOAUTEL BHIYUCIIEHHS 10 XHMHYE-
CKHM YPaBHEHHSIM.

6 BpicTpanBaTh pa3BEPHYTHIE MUCHMEH-
HbIC U yCTHble OTBETHI C Ol‘IOpOﬁ Ha
uHpopManHio U3 yudeOHUKA U CIIPaBOY-
HBIX MaTEPHAIIOB, TPAMOTHO HCIIOJIB30-
BaTh U3y4YE€HHBIN NOHATUIHBIN anmapart
Kypca XHMHH.

6 Vcrmosb30BaTh MIPU BBITIOJTHEHUN
y4eOHBIX 3aJaHUil U B IIpoliecce
HCCIIe0BATEIIbCKON JIeSTETbHOCTH
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u mEIoYn, KapOoHaTa HATPUSI U COJISI-
HOM KHCJIOTHI, peaKklys HeUTpaaus3anumu
MEXy THAPOKCHIIOM KaJIUsI U COJISTHOM
KHCJIOTOH.

Ipakmuueckas paboma:

Ne 1. PenreHue 3KCIepUMEHTAIbHBIX
3a1a4 o TeMe.

Botuucnenus
— 10 YPaBHEHHSIM XUMHUYISCKUX peaKIUii

HayYHO-TIOITYJISIPHYIO JIUTEPATypy
XUMHYECKOT0 COAEPIKAHUSI, CIIPABOI-
HBbIE MaTepHanbl, pecypcbl HTEepHETa

Paszaen 2. HemeTa /uibl M MX coeJMHEHUA (24 )

Tema 3. O61iasa xapakTepu-
CTHKa XMMHYeCKHX 3JIeMeH-
TOB VIIA-rpynnsl. I'ajioreHsl
(4 9)

OO6mIas xapaKTepUCTUKA TaJIOTEHOB.
OCoOOEeHHOCTH CTPOCHUS aTOMOB dTHX
3JIEMEHTOB, XapaKTEPHBIC OJIT HUX
crerieHu okuciieHust. CTpoeHue u
(pn3mueckue cBolcTBa IMPOCTHIX Be-
IIECTB — raJIOr€HOB. XUMHUYECKHE
CBOMCTBa Ha MpUMepe Xjaopa (B3auMo-
JeficTBUE C MeTaJlJlaMH, HeMeTallJlaMHu,
mniesiouamMu). Xyioposogopod. CossiHast
KHCJIOTa, XUMHYECKHe CBONCTBA,
nonyqerme, IIPUMEHCHUCEC. Ka'—IeCTBCH-
HBIC pCaKIIMH HA raJIOr€HUu1-UOHBbI.
JleiicTBHUE XJ0pa U XJIOPOBOJIOPOJIAa HA
Oopra’usM 4desjoBeka. Baxueiine
XJOpUAbI U UX HAXOXKICHHE B IIPUPOJIC.

JleMOHCTpanuu
Bl/l}IeoMaTepI/laJ'[bI: raJIOr€HbI U UX
COCTMHEHMSI.

OO0pa3ibl XJIOPHIOB.

6 OOBSCHITH 00IIHE 3aKOHOMEPHOCTH B
M3MEHEHHHN CBOMCTB HEMETAJIJIOB U UX
COeIMHEHUH B Mpeaenax MaJbIX IepHo-
0B ¥ ryIaBHBIX noarpynn [lepuonuye-
CKOM CUCTEMBI XUMHUYECKUX DJIIEMEHTOB
C y9€TOM CTPOEHHS UX aTOMOB.

6 XapaKTepn3oBaTh (PU3UUIECKHUEC U XH-
MHYECKHE CBOHCTBA MPOCTHIX BEIISCTB
rajJJoreHoB (Ha IpuMepe XJiopa) u
CIIO’KHBIX BEIMIECTB (XJIOPOBOIOPOa,
XJIOpHAA HATPHs), CITOCOOBI UX MOyt e-
HUSI, IPUMEHEHNE U 3HAaYCHHUE B
MPUPOJIC U )KU3HU YeIOBeKa.

6 OnpenessiTh raJOreHU/1-UOHBI B
pacTBope.

6 IlmarupoBaTh U OCYIIECTBIISITh HA
MMPAKTHUKEC XUMHUYCCKHE DKCIICPUMEHTDI,
NPOBOJIUTH HAOJIIOJICHUS, JISIaTh
BBIBOJIBI ITO Pe3yIbTaTaM dKCIICPUMEHTA.
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IIpooonocenue mabn.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

JlaGopaTopHble U NPpaKTUYeCKHe
paGoThI

Jlabopamopnuviil onvim:
PacnoznaBanue XJ10pu1-HOHOB.
Ilpaxmuueckas paboma:

Ne 2. ITomyueHHue CONSTHON KUCIOTHI,
U3ydyeHHue €& CBOMCTB.

Botuucnenusn

— T10 yPaBHEHUSIM XUMHYECKHUX peak-
OHii, €CTu OOWH U3 PearcHTOB 1aH B
U30LITKE;

— 00BEMOB Ta30B MO YPABHECHUIO
peaKIiu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHONICHUI T'a30B

6 CneoBath mpaBmiiaM Oe30IMacHoi pabo-
THI B 1Ja0OpaTOPHUH MPU UCIIOIH30BAHUN
XUMHYECKOH MTOCy a6l M 000PYTOBAHUS.

6 BrIicTpanBaTh pa3BEpHYTHIC NUCHMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManmio U3 yueOHHUKaA U CIIpaBOY-
HBIX MaTE€pHaIoOB, TPAMOTHO UCIIOJIB30-
BaTh U3YUYCHHBIN NOHATUNHBIN anmapar
Kypca XUMHH.

6 Mcmomp30BaTh MPH BEITIOJTHEHUN
y4eOHBIX 3aJIaHHUI U B IpoIiecce
HCCIIeJOBATEIHCKON eI TETbHOCTH
HayYHO-TIOMYJISIPHYIO JTUTEPATypPy
XHUMHYECKOTO COAEPIKAHUSI, CIIPABOI-
HbIE MaTepHabl, pecypcbl HTEepHETa

Tema 4. O611asa XapaKTepHu-
CTMKa XMMUYEeCKHX 3JIeMeH-
TOB VIA-rpynnsl. Cepa u eé
coeguHeHuA (5 1)

OO0wiast XxapaKTepHUCTHKa 3JIEMEHTOB
VIA-rpynnbel. OcoOOG€HHOCTH CTPOCHUST
ATOMOB ATHUX DJIEMEHTOB, XapaKTEPHbIE
U1 HUX CTENeHHU okuciaeHus. CTpoeHue
U (pU3UIESCKHEe CBOMCTBA MIPOCTHIX
BEILIECTB — KHUCJI0POJa U CEPHI.
AnmoTponHble MOIU(PUKAINKA KHCIIOPO-
na U cepbl. XUMHUYECKUE CBOMCTBA CEPBI.
CepoBosiopoa, cTpoeHue, GU3NIEeCKue

6 OOBSICHATH OOIIIME 3aKOHOMEPHOCTHU
B U3MEHEHHH CBOMCTB DJIEMEHTOB
VIA-rpynisl 1 UX COeIUHEHUHN
C y48TOM CTPOCHHS UX AaTOMOB.

6 XapakTepHn3oBaTh GHU3NIECKHUE
U XUMHUYECKHUE CBOMCTBA MPOCTOTO
BEIIECTBA CePbI U €€ COSTUHCHUIN
(cepoBo1I0pOJIa, OKCHIOB CEPbI, CEPHOM
KHCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
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U XUMHYecKre cBorcTBa. OKCHIBI CEpPhI
KakK MPeaCTaBUTEIN KUCIOTHBIX OKCH-
noB. CepHasi KUCJIOTa, (PU3NUECKHE

U XUMUWYECKHE CBOMCTBa (00mHe Kak
MPEJICTAaBUTEIISI KJIacCca KUCIIOT U CIICIN-
(puueckue), IpUMEHEHHUE.

XUMWYECCKHUEC PEaKIIHH, JIC)KAIIHE B OC-
HOBE IIPOMBIIIJICHHOT'O CIIOCc00a MmojyJe-
HUSI CEpHOM KHUCIOTHI. ATImapaTrsl U
MPOTEKAIOIIME B HUX MPOIECChI (Ha MPH-
Mepe MPOU3BOJICTBA CEPHOM KHUCIIOTHI).
Comnu CepHO# KHUCIOThI, KAUeCTBEHHASI
peaxkius Ha Cyb(aT-uoH.

HaxoxieHue cepbl U €€ COeTUHCHUI

B NIpUpoae. XUMHUUCCKOE 3arpsi3HCHUE
OKpY’Karomiei cpe/ibl COSTMHECHUSIMHU
cepbl (KUCIIOTHBIC IO, 3arpsi3HEHUE
BO3JIyXa U BOJOEMOB), CIIOCOOBI ero
MPEeIOTBPAIICHUSI.

JleMoHcTpanuu

Konnekmnuu (Buaeomarepuasl): cepa
U €€ COeIMHEeHUsI.

OO6yriavBaHue caxapa IoJ1 1eiCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOI KUCIIOTHI.

JlaGopaTopHble U NpaKTHYeCKUEe
paGoThI

Jlabopamopnvele onvimel:
O6HapyxeHue cynb(aT-uoHOB.
B3aumoneiictBre pa30aBiIeHHON CepHOMI
KHCJIOTHI C IIUHKOM.

MOJIy4YeHHUsI, IPUMEHEHHUE U 3HAUYCHUE
B IPUPOJE U )KU3HU YEJIOBEKa.

6 OnpenesiTe HAIMYHUE CYJIb()aT-HOHOB
B pacTBOpeE.

6 OOBSACHITH CYIIHOCTH KOJIOTHISCKUX
npoOJieM, CBI3aHHBIX C MepepadOTKOIt
COCIMHEHUU Cephl.

6 ITmaHupoBaTh U OCYIIECTBIISITh Ha
MPAKTHUKE XUMHUYECKUE SKCIIEPUMEHTHI,
OpOBOANUTE HAOIIOACHUS, AeaTh
BBIBOJIBI ITO pe3yJIbTaTaM dKCIICPHUMEHTA.

6 CnenoBaTh IpaBWIaM 0€30ITaCHON
paGoTHI B 1a00paTOPUH IIPHU UCHOIB30-
BaHUH XMMHUYECKOH ITOCYIbI U 000pyH0-
BaHMUSI.

6 ITpon3BOANTE BEIYUCIICHHS 110 XUMHIE-
CKHM YPaBHEHHSIM.

6 Mcmomp30BaTh MPHU BBEITIOJTHEHUN
y4eOHBIX 3aJTaHUI TEKCTHI y9eOHUKA,
cnpaBoyHble MaTepuaisl ([leprnonnue-
CKYIO CHCTEMY XUMHYECKHUX DJIIEMEHTOB
J. . MeunneneeBa, TabJIMILy pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHUH U cOJieil
B BOJIC, DJIEKTPOXUMHUYCCKUMN s/l
HaAIPsDKEHUH METaslJIoB).

6 Vcnonb30BaTh MPHU BBIMOJIHEHUH yueo-
HBIX 3aJlaHUH U B IPOIIECCE UCCIIeI0Ba-
TEJIbCKOH AeATEIIbHOCTH HAYIHO-TIOY -
JISIPHYIO JIUTEPpATYyPy XUMHUYECKOIO
CcoJIepIKaHusl, CIIPAaBOYHbIC MaTePHUAJIbI,
pecypcsl MaTEepHEeTa
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IIpooonocenue mabn.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

Botuucnenus

— 110 yPaBHCHUSIM XUMHUYCCKUX PCAKITUN;
— MacCOBOM JIOJTH BbIXOJIa MPOIYKTA
peakiuun

Tema 5. O611as xapakTepH-
CTHKa XMMHY€eCKHX 3/1eMeH-
TOB VA-rpynnsl. A30T,
¢docdop u ux coeuHEHUA
()

OOG11as XapakTepHUCTHKA YJIEMEHTOB
VA-rpynnbsl. OCOOCHHOCTH CTPOCHHUST
aTOMOB ATHX 3JICMEHTOB, XapaKTepHbIC
JJ1sl HUX CTEIIEHU OKHCIICHMUSI.

A30T, pacipocTpaHeHHE B IPUPOJIE,
ur3nUeckre 1 XMMHYECKHEe CBOWCTBA.
KpyrosopoT a3ora B nmpupo/e.
AMMHAK, ero (pu3ndecKue U XuMu4de-
CKHe CBOMCTBa, NOJIy4YCHUE U IPUMEHEe-
Hue. CoJim aMMOHUSI, UX (QU3NIECKUE
1 XUMHYECKHe CBOWCTBA, IPUMEHCHHE.
KauecTBeHHas peakiiis Ha HOHBI
aMMOHUSI.

A3oTHas kucioTa, e€ puzndeckue

W XUMHYECKHE CBOMCcTBa (00IIHe Kak
MPEJCTaBUTEIISI Kilacca KUCIIOT U
crienuduydeckue). Mcrons3oBanne
HHUTPATOB M COJICHi aMMOHUS B KQa4ECTBE
MUHEPAJIBHBIX yIOOpEeHUIA.

6 OOBSICHATH 00IIMIE 3aKOHOMEPHOCTH B
M3MEHEHHUHN CBOWCTB DJICMEHTOB
VA-rpynnsl U UX COEITUHEHUN ¢ yU4ETOM
CTPOCHUSI UX ATOMOB.

6 XapakTepu3oBaTh PU3NIECKHE U
XUMHYECKHE CBOHCTBA MPOCTHIX
BeIIecTB a3oTa U ¢pocdopa U UX coeau-
HEeHUH (aMMHaKa, CoJIeli aMMOHWUS,
a30THOM KHCJIOTHI, HUTPATOB, OKCH/IA
docdopa(V) u pochopHOIT KUCITOTHI,
docdaToB), cmocoObI UX MOTYUSHUS,
OpUMEHEeHHE U 3HaUeHHE B IPUPOJIC
M )KU3HU 9eJIOBeKa.

6 OmnpenensiTh HOHBI aMMOHHUS U (oc-
(aTt-noHbBI B pacTBOpE.

6 OOBACHSTH CYITHOCTH SKOJIOTHIECKUX
Mpo6JIeM, CBA3aHHBIX C HAXOXKICHUEM
coequHEHUH azoTa u pocdopa B
OKpY’Karollen cpene.
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XuMHYECKOe 3arpsi3HEHUE OKPYKaro-
LIeH cpeabl COCAMHEHUSIMHU a30Ta
(KHCJIOTHBIE JOXK]IH, 3arPSI3HEHHE BO3TY -
Xa, MOYBBI U BOJJOEMOB).

Docdop, ammoTponHbIe MOAU(PUKAITIHI
docdopa, puszuueckre 1 XUMHUISCKHUE
CBOMCTBA.

Oxcup pocdopa(V) u pochopuas
KHCJI0Ta, GU3HYECKHE U XUMHUYISCKHUE
cBOMCTBa, nonyuyeHue. KauectBeHHnas
peakmys Ha pocdaT-HOHEL.
HcnonpzoBanue pochaToB B Ka4ecTBE
MUHEPaJIBHBIX yIO0OpeHUil. 3arpsisHEHUE
MIPUPOIHBIX BOJIOEMOB (pocharamu.

JleMoHcTpanuu

Konneknun: ¢pocdop u ux coeanHEeHHS.
B3aumoneiicTBre KOHIIEHTPUPOBAHHON
A30THOM KHUCJIOTHI C MEIbIO.

JlaGopaTopHble U NpaKTUYeCKHe
pa6oThl

Jlabopamopnuvie onvimeol:

1. B3aumoaelicTBuEe COJIe aMMOHUS

C MIETOYBIO.

2. O3HaKOMIJICHHE C 00pa3IlaMi a30THBIX
1 pochopHBIX yI0OpeHUH.
llpakmuuecras paboma:

Ne 3. IloyyeHue aMMHuaKa, U3y4CHUE
€ro CBOMCTB.

Boviuucnenusn
— I10 ypaBHeHl/IS{M XUMHUYCCKUX peaK-
LA

6 IlmanupoBaTh U OCYILIECTBIISITH Ha
MPAKTHUKE XUMUYECKHE SKCIIEPUMEHTHI,
OpOBOANUTH HAOIIOACHUS, NeaTh
BBIBOJBI TIO pe3yabTaTaM dKCIepH-
MEHTAa.

6 CnenoBaTh IpaBWJIaM 0€30TIaACHON
paboTHI B 1a00paTOPUH IIPHU UCTIOIB30-
BaHUH XMMHUUIECKOH MTOCY Il 1 000PYyHO-
BaHMUSI.

6 ITpou3BOAUTH BEIYUCIICHHS 10 XUMHYE-
CKHM YPaBHECHHSIM.

6 llcnonp30BaTh MPU BHIIOJIHEHUHA
y4eOHBIX 3aJaHUI TEKCTHl yUeOHUKaA,
CIIpaBOYHBIC MaTepHaiIbl (IEPHOIUYC-
CKYIO CHCTEMY XUMHUYECKHUX SJIIEMEHTOB
J1. 1. MenneneeBa, TabiuIly pacTBOpH-
MOCTH KHUCJIOT, OCHOBAaHHUH B COJICH B
BOJIC, DJIEKTPOXUMHUYSCKHUN PSIIT
HaIPsHKEHUI METaJLUIOB).

6 lcnosp30BaTh NPH BBITOJTHEHUN
y4eOHBIX 3aJaHUN U B TIpOIiecce
HCCIIeJ0BATEILCKON eI TEIbHOCTH
Hay9IHO-TIOMYJISIPHYIO JTUTEPATypPy
XHUMHYECKOr'0 COJICPIKAaHMUsI, CIIPABOY-
HBIE MaTepHasbl, pecypcsl MHTEepHEeTa
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IIpooonocenue mabn.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

Tema 6. 061128 XapaKTepuc-
THKa XUMH4Y€eCKHX 3JIeMeH-
TOB IVA-rpynnsl.

Yriepoa u KpeMHHH B UX
coeUHEeHUA

8w

Yraepon, aJuloTponHbIE MOAU(UKA-
U1, PaCIIPOCTPAaHEHNUE B MIPHUPOJIE,
(pHU3UUECKHE U XUMHUYCCKHUE CBOMCTBA.
Ancopbuus. Kpyrosopot yriaepona

B IIPHUPOJIE.

Oxcunpl yriiepoaa, nx GpU3nIecKue

1 XUMHYECKHE CBOWMCTBA, UX JSHCTBHE
Ha >KUBBIE OPraHU3MBbI, OJIyYeHHE

U IpUMEHEHHE. DKOJIIOTHIEeCKue mpooIre-
MBI, CBSI3aHHBIE C OKCHIOM YTJIEPO-
na(IV); runoresa riio6aibLHOTO MOTEIIIe-
HUSI KJIMMAaTa; TapHUKOBBIN 3 deKT.
VYronbHast KUCIIOTa U €€ COJIH, X
(pn3mueckre u XUMHUYECKHEe CBOICTBA,
rosrydeHue u npumeHenune. KagectBen-
Hasl peaklusl Ha KapOOHaT-UOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY,
MEJHIIUHE, TPOMBIIIICHHOCTH, CeIb-
CKOM XO35IICTBE.

IlepBoHayanbHbIE MOHITUA 00 OpraHu-
YEeCKHX BEMIECTBAaX KaK O COSTUHEHUSIX
yriepoga: OCOOEHHOCTH COCTaBa U
ctpoeHus. [ToHsiTHE 0O GUOJTOTUYCCKHU
BaKHBIX BeIl[eCTBaX: KUpax, Oenkax,

6 OOBACHATH OOIIHE 3aKOHOMEPHOCTH
B U3MECHEHHUU CBOWCTB JICMEHTOB
IVA-rpynmnel u ux coeiuHeHui ¢ yué-
TOM CTPOCHUS UX aTOMOB.

6 XapakTtepn3oBaTh GU3NUCCKHE
U XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB yrjiepoJa U KPEMHUs U UX
coeMHEeHUH (OKCUIOB yriepo/a,
YTOJIBHOW KHUCIIOTHI, KapOOHATOB,
OKcHJla KPeMHHUS, KPEMHUEBOM KHUCIIO-
ThI, CHUTHKATOB), CIIOCOOBI MX TOJIy4e-
HUsI, IPUMCHEHHUE U 3HAUCHHE B
NpUPOJE U )KU3HU YeJIOBEKa.

6 OmnpenensaTh KapOOHAT- U CUJINKAT-
HOHBI B pacTBOpE.

6 OOBICHITH CYIIHOCTb DKOJIOTUYECKUX
po6JIeM, CBA3aHHBIX C HAXOXKICHUEM
YTJIICKHUCIIOTO Ta3a B OKPY KAIOIIeh
cpere.

6 HnnrocTtpupoBaTh B3aUMOCBSI3b
HEOpraHWYECKHUX COCIUHCHUH yriepoaa
W OPraHUYeCKUX BEIIECTB.

6 IlnanupoBaTh U OCYLIECTBJISATH HA
MIPaKTUKE XUMUYIECKUE YKCIIEPUMEHTHI,
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yriaeBonax. MarepuajabHOE €IMHCTBO
OpPraHMYECKUX U HEOPraHHUYECKUX
COCIUHEHUM.

Kpemuuii, ero pusndyeckmue U XuMH4e-
CKHE CBOMCTBA, IOIy4YCHUE U IPUMEHE-
HHE B JICKTPOHHUKE.

CoeMHEeHUsI KPEMHHUS B IPUPOJIE.
OO01ue npecTaBiIeHUus] 00 OKCHUIE
kpeMHusA(IV) 1 KpeMHHEBOM KHUCIOTE.
CHIIMKaTBI, UX UCIIOJIb30BaHUE B OBITY,
MEJULIMHE, TPOMBIIIICHHOCTH. Bax-
Heme CTPOUTEIbHBIC MaTePHAIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OE€TOH,
sxene300eToH. [Ipobaembr Oe301macHOTO
HCIIOJIb30BAaHUS CTPOUTEIILHBIX MaTe-
pHaoB B MOBCEIHEBHOM KU3HH.

JleMoHcTpanuu

Monenu KpUCTalsIMYeCKUX PeIéToK
anmasa, rpaduTa, MOJIEKYJIIbI PyIuiepe-
Ha.

AncopOuust pacTBOPEHHBIX BEIIESCTB
AaKTUBUPOBAHHBLIM yriéMm. IIpoTtusoras.
BuaeomaTrepuainsl: CHUIMKaTHAS TIPO-
MBIIIJIICHHOCTb.

Mopenu MolIeKysI OpraHHdIecKHUX Be-
IIIECTB.

JlabopaTopHble U NPaKTHYeCKUe PaGoThI
Jlabopamopnuviil onvim:
KauecTtBennast peaKkiys Ha Kap6OHaT-I/IOH.

OPOBOJAUTH HAOIIOACHUS, 1eaTh
BBIBO/IBI ITO PE3yIbTaTaM dKCIIEPUMEHTA.
CreoBaTh npaBmiIaM 6€30MacHOMN
padoThI B 1a0OpaTOPHUN IPU HUCIIOIB30-
BaHUHU XUMHUYCSCKOU TTOCYJIBI U 000PyI0-
BaHUS.

Hcrnionp30BaTh IPH BBIITOJIHECHUU
y4eOHBIX 3aJaHUIl TEKCThI YUCOHHUKA,
cripaBouHBIe MaTepuansl (Ileproanye-
CKYIO CHCTEMY XUMHYCCKHUX DIICMEHTOB
J. Y. MeunneneeBa, TabJIMILy pacTBOPH-
MOCTH KHUCJIOT, OCHOBAaHHUM M COJICH B
BOJIC, SJICKTPOXUMHUYCCKUN Psi
HaIPsHKEHUI METaJLUIOB).
Hcnosnb30BaTh MPU BBITTOJTHCHUH
y4eOHBIX 3aJTaHU U B IPOILIEcce
HCCIICIOBATEIBCKOU ASSITEIbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COIEPKaHUs, CIIPaBOY-
HBIC MaTepHalibl, pecypcbl UHTepHETA
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IIpooonocenue mabn.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

Ilpakmuueckue pabomowt:
Ne 4. TTomy4deHue yriieKHUCIIOro rasa.

KauecTBeHHas pe€aknus Ha Kap60HaT'I/IOH.

Ne 5. Pentenne 3kcniepuMEHTAIbHbBIX
3aga4d no teme «Hemeramnbn.

Botuucnenusn

— MO ypaBHCHUSIM XUMHUUYECKUX peaK-
1, €CII OJWH U3 PEareHTOB JaH B BHIC
BOJIHOT'O PacTBOpA C U3BECTHONH MacCOBOM
nmonei

Paszpes 3. MeTasibl U ux coeguHeHus (20 4)

Tema 7. OG1Me CBOMCTBa
MEeTaJIJIOB
(49

OOmasi XxapaKTEepUCTHKAa XUMHYECKIX
SJIEMEHTOB — METAaJIJIOB Ha OCHOBAaHUU
ux mnosioxkenus B [lepunoanueckoit
CUCTEME XUMHYECKUX BJIEMEHTOB

JI. 1. MenneneeBa u CTpO€HUSI aTOMOB.
Ctpoenue MeTaiuioB. MeTtamnnueckas
CBsI3b U METAJUIMYECKasl KpUCTaJuInye-
cKast peméTKa. DIIeKTPOXUMUIECKUHN
psn HanpspKeHUN MetanaoB. Pusuue-
CKME U XMMHUYECKHE CBOMCTBA METAJIJIOB.
O61mre cnocoOb!I MOTyYeHUsT METaJIOB.

6 PackpbIBaTh CMBICII U3y4YaeMbIX
HOHSITUH U IPUMEHSITH 3TH TTOHSITHS
npu onmruCaHuu CBOMCTB BCIICCTB U UX
MIpeBpaIeHUH.

6 OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOVCTB 3JIEMEHTOB-MeTal-
JIOB ¥ UX COEIMHEHUM ¢ y4&TOM cTpoe-
HHSI UX aTOMOB.

6 XapaKkTepu30BaTh CTPOSHUE METAJJIOB,
obuire pU3nIecKre U XUMHIECKHEe
CBOWCTBa METAJIOB.
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[TousiTHEe O KOPPO3UN METAIIOB U
OCHOBHBIE CITOCOOBI 3aIITUTHI OT KOPPO-
3uu. CrjiaBsl (CTaNb, YyT'yH, JIOPATIOMU-
HUIi, OpOH3a), UX IPUMEHEHHE B OBITY U
IIPOMBIIIUICHHOCTH.

JleMoHcTpanuu

O3HaKOMJICHHE ¢ 00pa3llaMi METaJJIOB U
CIUIABOB, UX (PM3NYECKUMHU CBOMCTBAMH.
Mopnenu KpUCTAIUINYECKUX PEIIETOK
MeETaJIJIOB.

Buaeomarepuaibl: KOPpO3UsI METAIUIOB.

JlaGopaTopHble U MpaKTHYeCKUEe
paGoThI

Jlabopamoptuvle onbimol:
O3HaKOMJICHHE C 0Opa3IlaMH CILUIAaBOB
METaJIOB.

3aBHCHUMOCTb CKOPOCTH PEaKIIHHU
MeTajljla ¢ KUCIOTON OT MPHUPOIbI
MeTalIa.

Botuucnenusn

— I10 YPaBHEHUSIM XUMHUYECKHUX pPeaK-
W, €CIIV OJTUH U3 PEarcHTOB COJICPKUT
OpuUMEecH

6 XapakTepHu30BaTh OOIIIME CITOCOOBI
MTOJIy9CHHUST METAJIOB.

6 CnemoBaTh IpaBmiaM 0e30TTaCHON
paboTHI B 1a00paTOPUH IIPHU UCTIOIB30-
BaHUH XMMHUUIECKOH ITOCYIbI 1 000pyH0-
BaHMUSL.

6 ITpou3BOAUTH BBIYUCIEHUS 10 XUMHYE-
CKHM YPaBHECHHSIM.

6 llcnonp30BaTh MPU BHIIOJIHEHUHA
YYeOHBIX 3aJTaHUI TeKCTHl yUYeOHUKa,
cupaBoyHble MaTepuaisl ([leprnonnue-
CKYIO CHCTEMY XUMHUYECKHUX DJIIEMEHTOB
J. Y. MeunneneeBa, TabJIMILy pacTBOPH-
MOCTH KHUCJIOT, OCHOBAaHHUM M COJICH B
BOJIC, DJIEKTPOXUMHUYSCKHUN PSIIT
HaMpsKEHU MEeTaJJIOB).

6 lcnosp30BaTh NPH BBITOJTHEHUN
y4eOHBIX 3aJaHUN U B TIpOIIecce
HCCIIeJOBATEIHCKON eI TETbHOCTH
HayYHO-TIOIYJISIPHYIO JTUTEPATypPy
XHUMHYECKOTr'0 COJIEPIKaHUsI, CIIPABOY-
HblE MaTepuabl, pecypcsl MHTEepHeTa

Tema 8. BaxkHeliIue MeTasi-
JIbI 1 UX COeIUHEeHU
(16 1)

lenmounsie meTaibl. [lonoxxenue B
INepuonuyeckoii cucTeMme XUMHYECKHUX
snemeHnToB /l. . MennerneeBa, ctpoeHue
aroMmoB. HaxoxieHue B npupoje.

6 OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHN CBOMCTB 3JIEMEHTOB-METal-
JIOB B IpyINax U UX COCTUHEHUH C
Y4€TOM CTPOEHHS UX aTOMOB.
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IIpooonocenue mabn.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

DuU3nUEecKrue U XUMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpUs U Kanus). OKCHUIBI
U TUJIPOKCHUIBI HATpUs U Kasusi. [Ipume-
HEHHE MIEJIOYHBIX METAJIOB U UX
COEJIMHEHU M.

lenouHo3eMenbHbIE METAJIBI MArHUH
U KaabluH, cTpoeHue atomoB. Ilomoxe-
Hue B [lepuoanyeckoii cuctemMe Xummuue-
ckux anemeHnToB . 1. Menaeneena.
Haxoxnenue B npupoae. duzndeckue u
XHMHUYECKHUe cBoMcTBa. BakHelme
COCJIMHCHUSI KAJTbIIUs (OKCUI, THAPOK-
cu, conun). JKECTKOCTH BOJIBI U CIIOCOOBI
e€ yCTpaHeHMUsI.

Amomunuii. [Tonoxxenue B [lepuoanue-
CKOM cCHCTEME XUMHYECKHUX DIIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa.
Haxoxnaenue B npupoje. Pusnueckue u
XUMHUYECKHE CBOMCTBA. AMGOTEpHBIC
CBOIiCTBa OKCHIAa U TUAPOKCHU]IA.
Keneso. [lonoxkenue B [lepuognueckoit
CUCTEMEC XUMHNUYCCKUX DJICMCHTOB

J. 1. Menneneesa, CTpoeHHUE aToMa.
Haxoxnenue B npupone. @uszuueckue

6 XapaKTepru30BaTh GU3NIECKUE U XHU-
MHUYECKHE CBOHCTBA MPOCTHIX BEIIECTB
METaJUIOB ¥ UX COeqUHEHUH (OKCHIOB,
TUAPOKCUIOB, COJICH), CITOCOOBI X
MOJTy4EeHUsI, IPUMEHEHHE U 3HAUCHHE
B [IPUPOJE U )KU3HU YEJIOBEKA.

6 PacmozHaBaTh ¢ MOMOIILIO KAUYECTBEH-
HBIX peaKIHif HOHBI METAJJIOB (MarHusl,
AJTFOMUHUSI, LIUHKA, JKeJie3a, MEJH).

6 IlnaHupoBaTh U OCYILIECTBJISATH HA
MPAKTHUKE XUMHUYECKUE SKCIIEPUMEHTEI,
OpPOBOANUTH HAOIIOACHUS, AejaTh
BBIBOJIbI 10 pe3yJIbTaTaM dKCIIEPUMEHTA.

6 CnenoBaTh mpaBmiiaM Oe30IacHoi pado-
ThI B 1a00OpaTOPHUM MPU UCIOJIB30BAaHUU
XHUMHYECKOH MOCYIbI U 000PYIOBAHUS.

6 IIpon3BOAUTE BBIYUCIICHUS IO XUMUUIE-
CKUM YpPaBHCHUSIM.

6 BpicTpanBaTh pa3BEPHYThIE IMCbMEH-
HBIE U YCTHBIE OTBETHI C OITOPOH Ha
nHpopManuio u3 ydeOHHUKA U CIIPaBOY-
HBIX MaT€pHUaJIOB, TPAMOTHO UCIIOIb30-
BaTh U3YUYEHHBIN MOHSTUHWHBIN anmapat
Kypca XUMHH.
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U XUuMHYecKkue cBoiictBa. OKCHUIBI,
TUAPOKCHUABI 1 conu >xene3a(ll)
u sxerresza(lll).

JleMoHcTpanuu

BzaumopeiicTBrue HaTpusi ¢ BOJOH.
OkxpamuBaHue MJIaMeHu HOHAMU HaTpUsI
M KaJIusl.

OkpamnBaHuE IIAMEHU HOHAMU
KaJTbITHS.

BzaumoelicTBre OKCH1a KaabIUs C
BOJIOM.

BuneomaTtepunalbl: TOpEHHE JKelle3a B
KHCJIOPOJE U XJIOpE.

JlaGopaTopHbIe 1 paKTU4ecKue paéoThl
Jlabopamopnvie onvimwi:
O3HakomJIeHHE ¢ 00pa3laMH aJTFOMHHUS
M €T0 CILJIaBOB.

AmMdoTepHBIC CBOMCTBA THAPOKCHIA
ATTFOMUHHUSL.

KagecTBeHHBIC peakiIni Ha HOHBI
JKeesa.

Ilpakmuueckue pabomowt:

Ne 6. JKEcTKOCTB BOIBI U METOIBI €€
yCTpaHEHHUsI.

Ne 7. PenteHue 3KCIepuMEHTAIbHbBIX
3amad 1o reMe «MeTajibh».

Botuucnenusn

— I10 YPaBHEHUSIM XMMHYECKUX peak-
Ui, €CTU OOWH U3 PEarcHTOB JIaH B
H30BITKE WIIN COACPKUAT IIPUMECH;
— MacCOBOM JI0JIU BbIX0/1a IPOJAYKTa
peaxkuuu

6 lcroyb30BaTh IIPU BBIIOJIHEHUN
Y4eOHBIX 3aJaHUH U B IIpoIiecce
HCCIIe0BATENIbCKON eI TETbHOCTH
HayYHO-TIOMYJISIPHYIO TUTEPATYPY
XUMHYECKOT0 COAEPIKAHUSI, CIIPABOI-
HBIE MaTepHualbl, pecypchl IHTepHeTa
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Oxkonuanue mabi.

IIpuMepHbIe TeMBI,
packpbIBaloIye JaHHbIH
pa3jeJ1 IporpamMmsli,

U KOJINYEeCTBO YacoB,
OTBOJHMMOE HAa UX U3yYeHHUe

OcHOBHOE cojepixKaHue

OCHOBHBIE BU/bI A€ATEJIbHOCTH
06y4Yarouuxcs

PaszpeJt 4. XuMus ¥ oKpy:Kawias cpeaa (3 q)

Tema 9. BelecTrBa u MaTepu-
aJibl B )KU3HM YeJI0BeKa
B

Hossle MmaTepuanbl 1 TEXHOIOTHH.
BemecTtBa u MaTepuralibl B IOBCETHEBHON
SKU3HM YeJIoBeKa. XHUMHS U 3[JOPOBbE.
Be3omacHoe ucronp30BaHNUE BEIISCTB

U XUMHUYECKHUX PEaKIIHUi B OBITY.
IIpupoaHble HCTOYHUKHU YIIIEBOAOPOIOB
(yronb, IpUpOIHBIH ra3, He(PTh),
HPOJYKTHI UX NepepabOoTKH, UX POJIb

B OBITY M IPOMBITIIUICHHOCTH.

OCHOBBI 9KOJIOTHYIECKOI I'PaMOTHOCTH.
XUMHUECKOE 3arpsi3HEHHE OKPY’Karo-
et cpeas! (peaebHO Oy CTHMAast
KoHueHTpanus Bemects — [1J1K).

Posib XMMHM B PEIIEHUHN KOJIOTMYECKUX
npobieM

6 XapaKTepHu30BaTh POJIb XUMHU B pa3-
JIMYHBIX cepax NesITeILHOCTH JII0eH,
OCHOBHBIE BEIIIECTBA U MaTepHalbl,
MIPUMEHSIEMBbIE B )KU3HU COBPEMEHHOTO
JesI0BeKa.

6 OOBSCHSITH yCIJIOBUSI OS30ITaCHOTO
HUCIIOJIb30BaHUsI BELIECTB U XUMUYE-
CKHMX peakiuii B ObITY.

6 AHanu3upoBaTh U KPUTHUYECKHU
OIICHUBATh HHPOPMAIIHIO O BIIMSTHUN
MIPOMBIIIUIEHHOCTH, CEILCKOTO X035 -
CTBa, TPAHCIIOPTA U AP. HA COCTOSTHUE
OKpY>Karolie cpeaspl.

6 YMeTh OKa3bIBaTh IEPBYIO IOMOILb IPU
XUMHWYCCKHUX OXKOorax U OTpaBJICHUAX.

6 IlpuHUMaTh ydacTue B 00CYyXJIEHUH
npo0JieM XUMHYSCKON U DKOJIOTHYe-
CKOM HampaBJICHHOCTH, BHICKA3bIBaTh
CcOOCTBEHHYIO MO3HITHIO TTO TIpOOIeMe 1
IpejaraTte BO3MOXKHEIE ITyTH €&
peuieHus




ITpu pa3paborke paboueil nporpaMMbl B TEMAaTHYECKOM ILNIAHUPO-
BaHUH JOJDKHBI OBITH YYTEHBI BO3MOYXHOCTH HCIIOJIB30BAaHUS DJICK-
TPOHHBIX (IMU(PPOBHIX) 00pPa30BATEABHBIX PECYPCOB, SBIISIOMIUXCS
Y4eOHO-METOAUUECKUMH MaTepuaiaMu (MyJIbTUMEIUWHBIE IIPO-
rpaMMBbl, 3JEKTPOHHBIE YYeOHMKU M 3aJa4HUKH, DJIEKTPOHHBIC Ou-
OJINOTEKH, BUPTyaJibHbIE J1a00paTOPUH, UTPOBBIC IMPOrpaMMBbl, KOJI-
JISKIIUU TH(PPOBEIX 00pa30BaTEIbHBIX PECYypPCOB), HCIIOIB3yEeMBIMHU
JUlsi OOydYeHHMsI M BOCIIMTAHMSI Pa3JIMYHBIX TPYIN I10JIb30BaTENCH,
MPEJICTABIICHHBIMHU B AJIEKTPOHHOM (IIM(POBOM) BHUIE U pPeaJIU3yIo-
MU auaaktuyeckue Bo3mokHocTtu MKT, comepkaHue KOTOPBIX
COOTBETCTBYET 3aKOHOIATEIILCTBY 00 0O0pa3oBaHUH.

XUMUA. 8—9 knacchl 57



