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NMOACHUTENIBHAA 3ANNCKA

CornacHO cBOEMY Ha3HAYCHHIO ONpHUMepHas pabodas mporpamma
SIBJISIETCSI OPUSHTHPOM JUJIsl COCTaBJICHHUsSI paOOYUX aBTOPCKHUX IMPO-
rpamMM: oHa Ha€T IpeacTaBI€HHUE O LesiX, oOlel cTrpaTeruu odyue-
HHSI, BOCITUTAHUS M Pa3BUTHs 0OydarolIUXcsl CpeAcTBaMHu y4eOHOTo
npeamera « XMMUs»; yCTaHABJIMBAET 00s3aTeJIbHOE PEIMETHOE CO-
JIep>XaHue, NpegycMaTpUBaeT pacHpeneeHue ero Mo Kijaccam Hu
CTPYKTYPHPOBaHHE €ro 10 pa3AeiiaM U TeMaM Kypca, OIpeliesieT KO-
JINYECTBCHHBIC U KAaYSCTBEHHBIC XapaKTEPUCTUKH COICpKaHUs; NaéT
IpUMEpPHOE paclpenesIcHHe yYeOHbIX YaCOB 10 TEMaTUYECKUM pa3ie-
JIaM Kypca U peKOMEHIyeMYI0 (IIPUMEPHYIO) ITOCIIeJ0BATEILHOCTD HX
HU3YyYCHHUS C YIETOM MEXKIPEIMETHBIX H BHYTPUIIPSIMETHBIX CBS3CH,
JIOTUKHU y4eOHOTO IIpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroImuX-
csl; ompefersieT BO3MOXXHOCTH IpeaMeTa I pealu3alluu TpedoBa-
HHH K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHON Mmporpam-
MBI Ha yPOBHE OCHOBHOTO 00IIIero o0pa3oBaHusl, a TAK)Ke TpeOOBaHHH
K pe3yJbTaTaM OOy4YeHHMs XMMHM Ha ypOBHE Liejed M3ydeHHUs Mpe-
MeTa M OCHOBHBIX BHJIOB y4eOHO-IIO3HABAaTCIIBHOW aeATEIbHOCTH/
y4eOHBIX JeHCTBUN yUCHHKA I10 OCBOCHUIO YYEOHOI O COICPIKaHHSI.

OBLLUAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «XUMWUA>

Bxnan yduebHOro mpeamera «XHMUSD» B JIOCTYDKEHHE IEJIEH Oc-
HOBHOTO 00mIero oopazoBaHusi 0O0yCIOBJICH BO MHOTOM 3HAa4YCHHUEM
XUMHYECKOW HAyKH B MO3HAHUHM 3aKOHOB IIPUPOJBI, B Pa3BUTUU
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MIPOU3BOJUTEIILHBIX CUJI OOIIIeCTBA U CO3JaHUH HOBOM 0a3bl MaTepH-
AIBHOU KYJIBTYPHI.

XUMHsI KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK paclpocTpa-
HUJIa CBOE BIIMSIHHE Ha BCce 00JIACTH YEJI0BEUECKOr0 CyIIECTBOBAHUS,
3aj71ajla HOBOE BUACHNE MHpPa, CTajla HEOThEMIIEMBIM KOMITOHEHTOM
MHPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCJIIOBHEM >KHU3HHU OOIIEeCcTBaA:
3HAaHUE XUMHUH CIIy>KUT OCHOBOM JyIst GOPMHUPOBAHUSI MUPOBO33pe-
HUS 9eJIOBEKAa, ero MPeICTaBICHU O MaTepHAITLHOM €IUHCTBE MHUPA;
BaXXHYIO POJIb UTPAIOT (POopMHpYyEMBbIe XUMHEH IIPEICTaBICHHUS O
B3aMMOINPEBPAICHUSIX DHEPTUU U 00 SBOJIIOIMH BEIISCTB B MPUPO-
Jie; COBpeMEHHas XUMUs HallpaBJICHa Ha pEeIIeHUE TI100aJIbHBIX TIp O-
0JIeM YyCTOWYHBOTO Pa3BUTHS YEIOBEUSCTBA — CHIPHEBOM, YHEPTeTH-
YECKOM, MUIIECBOH U DKOJIOTMYECKON 0e3011acHOCTH, MPoOeM 3apa-
BOOXpaHCHUS.

B ycnoBusAx BoO3pacTalomiero 3HAYEHHUS XUMHU B JKU3HHU OOIIe-
CTBa CYIIECTBEHHO MOBBICHJIACH POJIb XMMHUYECKOrOo OOpa3OoBaHUS.
B 1uraHe conmanm3aui OHO SIBIISICTCS OIHUM W3 yCIOBUI (OpPMHUPO-
BaHUS WHTEJUICKTA JIMIYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHUS HEOOXOIUMBI IS
OpUOOpETeHUsI OOIMEKYIbTYPHOTO YPOBHS, MO3BOJISTIOIIETO YBEPCH-
HO TPYIUTHCS B COIIUYME M OTBETCTBEHHO y4aCTBOBAaTH B MHOT000-
pa3HOMN XM3HM OOIIecTBa, A OCO3HAHUS BAXXHOCTH Pa3yMHOTO OT-
HOIIIEHHUSI K CBOEMY 3J0POBBIO U 3JIOPOBBIO APYTHUX, K OKpYy KaroIIeH
OPUPOJTHON cpele, Nt TPaMOTHOTO TTOBEJICHUS IPH HUCITOJIb30BAHUH
pa3IHYHBIX MaTEepPHUAJIOB W XUMHUYCCKHX BEIICCTB B ITOBCEIHCBHOU
JKU3HH.

Xumudeckoe oOpa3oBaHUE B OCHOBHOW IIKOJIC SIBIISIETCS 0a30BBIM
0 OTHOIIICHHUIO K CUCTEME OOMIErOo XUMHYECKOT0 0Opa3zoBaHus. [103-
TOMY Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO peajlu3yeT MPUCYIIHe
o01eMy XHUMHUYECKOMY OOpa3OBaHUIO KIFOYEBBIE IIEHHOCTH, KOTO-
pBIe OTpa)kaloT TOCy/IapCTBEHHBIE, OOIIECTBEHHBIE U MH/IUBU/Yallb-
HBIE TOTPEOHOCTHU. DTHUM OTIPEALSIISTCS CYIIIHOCTh OOIIel cTpaTeruun
0o0ydYeHHsI, BOCIHUTAHUSA W Pa3BUTHA OOYUJAIOIIUXCS CPEJICTBAMH
Yy4eOHOTO IpeaMeTa « X UMUsD.

Hzyuenune mpenmera: 1) criocoOcTByeT peanm3anuy BO3MOXKHO-
CTell AJIsi caMOpPa3BUTHI U GOPMHUPOBAHUS KyJIbTYPHl JUIHOCTH, €&
obmieit ¥ pyHKIMOHATBHON T'PaMOTHOCTH; 2) BHOCHUT BKJIaa B ¢op-
MHUPOBAHHE MBIIUICHUSI U TBOPYECKUX CIIOCOOHOCTEH IMOJAPOCTKOB,
HaBBIKOB HMX CAaMOCTOSITEJIPHOW ydeOHOU AesATEIILHOCTH, IKCIEepH-
MEHTAJIBHBIX M HCCIEJAOBATEIICKUX YMEHHH, HEOOXOAMMBIX Kak
B ITOBCETHEBHOM XHM3HU, TaK U B IPO(PECCUOHAIIBHOMN J1eITEIILHOCTH;
3) 3HaKOMHUT cO creuu(pHUKON HAYYHOTO MBILUICHHS, 3aKJIagbIBacT
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OCHOBBI LIEJIOCTHOTO B3TJIsi1a HA €IMHCTBO NPUPOJIBI U YEIOBEKA, SIB-
JIIETCS OTBETCTBCHHBIM 3TAalloM B (POPMHPOBAHUHM SCTECTBCHHO-Ha-
YYHOM TpaMOTHOCTH IOJIPOCTKOB; 4) CIIOCOOCTBYET (hOPMUPOBAHHUIO
IICHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO-HAYYHBIM 3HAHHUAM, K
MIPpUpPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE 00pa3o-
BaHUE LIKOJIbHUKOB.

Ha3BanHble HampaBlieHHUsS B OOyYEHHWH XHMHUHU OOECHEYHBAIOTCS
crrienuPUKON comeprkaHUs IIpeIMeTa, KOTOPBIA sIBISICTCS MeIarorH-
YecKW amallTUPOBAaHHBIM OTpaXeHHeM O0a30BOM HAayKW XHMHU Ha
onpenenéHHOM JTane e€ pa3BUTHSL.

Kypc X¥MMHUM OCHOBHO# HIKOJIBI OPUEHTHPOBAH Ha OCBOEHHE 00Y-
YaOMIUMHUCS OCHOB HEOPTAHWUYECKOW XUMHUHM U HEKOTOPBIX MOHSITHI
U CBEJICHUI 00 OTACNIBHBIX 00BEKTaX OPraHUYECKOU XUMUH.

CTpyKTypa coneps>kaHus IpeamMeTa copMUpOBaHa HA OCHOBE CH-
CTEMHOTO MoJaxXoJa K ero n3ydeHuro. CoaeprkaHue CKIaJgbIBaeTCs U3
CHUCTEMBI TTIOHSITHA O XUMHYECKOM DJICMCHTE U BEIIECTBE U CUCTEMBI
OOHSITHH O XUMHYCCKOU peaknuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHNU30BaHBI MO MPUHIIUITY MOCIECA0BATEIBHOTO PA3BUTHS 3HAHUMN
Ha OCHOBE TEOPETHUYECKHUX MTPEJICTABJICHUI pa3HOT0 YPOBHS: aTOM-
HO-MOJICKYJISIDHOTO YYCHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,
ypoBHs Ilepuonnueckoro 3akona . 1. MenaeneeBa kak OCHOBHOT'O
3aKOHA XMMHWH, YUEHHUSI O CTPOCHHUH aTOMa U XUMHUUYECKOU CBSI3H,
OpPEACTABIICHUI 00 PJIEKTPOIIUTHUYCCKOHN JHUCCOIMAIINH BEIISCTB B
pactBopax. Teopernueckue 3HaAaHUS pacCMaTPUBAIOTC HAa OCHOBE
SMIOUPHUYECKHA MOJYYSHHBIX M OCMBICIEHHBIX (PaKTOB, Pa3BUBAIOTCS
MOCJIeIOBATEIBHO OT OJIHOT'O YPOBHS K JIpyTrOMY, BBITTOIHSIST (DyHK-
OUHU OOBSICHCHUS W IIPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U BO3-
MO>KHOCTEH MPaKTHUECKOTO MPHUMEHEHHUS] U MOJyUYCHHUS HU3ydaeMbIX
BEIIECTB.

Taxass opraHuszanus cofeprkaHusl Kypca CIIOCOOCTBYET HMpeaCTaB-
JICHUIO XMMHWYECKOW COCTAaBJISIONIEN Hay4YHOU KapTUHBI MHUpa B JIO-
TuKe e€ CUCTeMHOU mpupoAbl. TeM caMbIM 0OeCTIeYnBaeTCs BO3MOXK-
HOCTh (POPMHPOBAHUS Y OOYYAIOIIUXCS IICHHOCTHOTO OTHOIICHHS K
Hay9YHOMY 3HAHHIO U METOJaM IO3HaHHUs B HayKe. BaxkHO Taxxe 3a-
METHUTBH, YTO OCBOCHHE COACPIKAHUS Kypca IMIPOUCXOIUT C MIPHUBJICUE-
HUEM 3HaHUU U3 paHee M3YUYEHHBIX KypcoB: «OKpyXarOIHUU MUP»,
«bnonorus. 5—7 xiaacce» U «Pu3uKa. 7 KiIace».

LEIN U3YHEHMA YHEBHOIO MPEAMETA «XUMUA>

K HampaBJIEeHHIO ITEPBOCTEIICHHOW 3HAYMMOCTH HPH peain3alluu
obOpa3oBaTenbHBIX (PYHKINH TIpenMeTa «XUMHUS» TPaTHUIIMOHHO OT-
HOCST (h)OPMUPOBAHNE 3HAHUN OCHOB XMMHWYECKOW HAYKH Kak 00Jia-
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CTH COBPEMEHHOI'O €CTCCTBO3HAHUS, IMPAKTUUYCCKOU ICITCIBHOCTH

4YeJ0BeKa U KaK OJHOT0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. 3aj1a-

4ya mpeJaMeTa COCTOUT B (P)OPMUPOBAHUU CUCTEMBI XUMHUUYECKHUX 3HA-

HUW — BaKHEUIIUX (PAKTOB, MOHSATHN, 3aKOHOB U TEOPETHUYECKUX

MMOJIOKCHHUN, JTOCTYIHBIX OOOOIIEHHUN MHPOBO33PESHUYECKOTO Xapak-

Tepa, sA3blKa HAYKH, 3HAHUNW O HAYYHBIX METOJaxX H3yUYCHHUS Be-

[IECTB U XUMHUYECKUX PEAKIUH, a TaKKe B (DOPMHUPOBAHUH U PA3BU-

TUU YyMEHHUNA M CIOCOOOB ACSITEIbHOCTH, CBSI3aHHBIX C IUJIAHUPOBA-

HHUEeM, HAaOIIOACHUEM U MPOBEJACHUEM XHUMHYECKOI0 DKCIIEPUMEHTA,

COOJIFOACHUEM MpPaBUII OE30ITaCHOTO OOPAIICHHSI C BEIIIECTBAMH B I10-

BCE€IHEBHOM KU3HHU.

Hapsiny ¢ aTuM 1ienu M3ydeHus [peaMera B IporpaMme yTOYHeE-
Hbl U CKOPPEKTHUPOBAHBI C YUYETOM HOBBIX IIPUOPUTETOB B CUCTEME
OCHOBHOTO 00mero o6paszoBanusa. CerogHss B oOpa3oBaHUHU 0CO0O0
3HAYUMOM TPU3HAETCS HAMPABJICHHOCTh OOYyYCHHS Ha pa3BUTHE U
caMOpa3BUTHUC JIMYHOCTH, (OPMHUpPOBAHUC ¢€ MHTEJJICKTa U OOIIeH
KyJbTypbl. OOy4eHNe YMEHHUIO YYUTHCS U MPOJ0JIKaTh CBOE 00pa3o-
BaHUE CaAMOCTOSTEIIbHO CTAHOBUTCS OJHOW M3 BaKHEHIIUX (PyHK-
U y4eOHBIX PESIMETOB.

B cBsi3u ¢ 3TUM IIpU U3y4YEHUHU NPEAMETAa B OCHOBHOM LIKOJIE J10-
MUHHPYIOIIEC 3HAYCHUES IPUOOPEIIN TaKUE ICJTH, KaK:

6 (hopMHUpPOBaHUE WHTECIUICKTYaIbHO Pa3BUTOMN JIMYHOCTH, TOTOBOU
K camM000pa30BaHUIO, COTPYAHUYCCTBY, CAMOCTOSATSIILHOMY MPH-
HSITHIO PEILICHHI, CIIOCOOHOUW aanTUPOBATHC K OBICTPO MEHSIO -
IIUMCsI YCIIOBUSIM JKU3HU,

6 HAMpPAaBJICHHOCTh OOYYEHHUsI HAa CHCTEMAaTHYECKOe MPHOOIIeHHE
Y4YaluXxcsi K CaMOCTOSITeJIbHON IMO3HABATEIIBHOW JI€ATEIIBHOCTH,
Hay4YHBIM METOJIaM MO3HaHHs, (GOPMHUPYIOIIUM MOTHUBALMIO U
pa3BuUTHE CHOCOOHOCTEH K XUMUH;

6 obecrieyeHre yCJIOBUI, CIIOCOOCTBYIONNX NPUOOPETEHUIO 00yyJa-
FOIIIUMUCS OTbITA Pa3HOOOPA3HOM JIEATEIBHOCTH, ITIO3HAHUS U Ca-
MOIIO3HAHUSI, KJIIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIIUM),
UMCHOIINX YHUBCPCAIBHOC 3HAYCHUEC JId PAa3JIUYHBIX BUOOB ACA-
TEJIbHOCTH,

6 GOpMHUPOBAHNE YMEHHUU OOBSICHSITH W OIIEHUBATH SIBJICHUS OKPY-
JKAIOIIEr0 MUpa HAa OCHOBAHHWU 3HAHUM M OIBITA, MOJYYEHHBIX
IpUu NU3YyYCHHNU XUMHH;

6 ¢opmupoBaHUEe y OOY4YAOMIUXCSI TYMAHUCTUYSCKUX OTHOIICHHUMH,
IIOHUMAHHUS LEHHOCTHU XUMHWUYCCKUX 3HaHUN JJI51 BBIpa6OTKI/I JKO-
JIOTUYECKH IIEJICCOO0Pa3HOIro MMOBECHUS B OBITY U TPYIOBOM J1€sI-
TEJIBHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3J0POBbs U OKPYIKAO-
mIey MpUpPOIHON CpPEIbI;

XUMUA. 8—9 knacchbl 7



6 pa3BUTHE MOTHUBAIIUM K 00YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPO-
JIF0O U CAaMOBOCIIUTaHHUIO HA OCHOBE YCBOCHHSI OOIEUEIIOBEYECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduiisi U Ha-
MIPaBJICHHOCTH JaJIbHEHIIIEro OOyYeHHUsI.

MECTO YYEBHOI O NPEAMETA «XUMUA~» B Y4EBHOM M/IAHE

B cucteme obuero obpasoBanusi « XUMUs» NpU3HAHA 00s13aTeENb-
HBIM Y4EOHBIM IIPEAMETOM, KOTOPBIH BXOIUT B COCTaB IPEIMETHOU
oOmactu «EcTecTBEeHHO-HAyYHBIE IPEAMETHD).

V4eOHBIM TUTAaHOM Ha e u3ydeHue oTBeneHo 136 yueOHBIX dYa-
coB — 10 2 4 B HeAento B 8 u 9 kimaccax COOTBETCTBEHHO.

J1st kKaXkaoro kiacca NpeaycCMOTPEHO pe3epBHOE yueOHOE Bpems,
KOTOPOE€ MOJXKET OBITh HCIIOJIb30BaHO yYaCTHHKaMH oOpa3oBaTelb-
HOTO IIporecca B LeiisiX GOpMHUPOBaHUSI BAPUATUBHOMN COCTaBJISIIO-
mell coaep kaHus KOHKPETHOUW pabodeit mporpammel. [Ipu sTom
oOsi3aTenpHasl (MHBapHaHTHAs) YacTh COACP)KAaHUS IpeAMETa, ycTa-
HOBJICHHAsI IPUMEPHON paboyeil mporpaMmoi, U BpeMsi, OTBOJUMOEC
Ha e€ u3y4eHune, JOKHBI OBITh COXPAHEHBI ITOJTHOCTHIO.

B cTpykType nmpumepHOil pabodeil mporpamMMbl HapsiLy C IMOSICHU -
TEJIBHOM 3aITMCKON BBIJAEIICHBI CICIYIONINE PA3IEIbl:

6 TIJIAHUPYEMBbI€ PE3yJIbTAaThl OCBOCHHUSI y4eOHOTO mpenmMera «Xu-
MUSD» — JIUYHOCTHBIC, METaIlpeIMETHBIC, IPEIMETHHIC;

6 coAeprKaHHe yU4eOHOTro mpeaMeTa « XUMHUsD» 0 TojiaM 00ydeHHS,;

6 IpUMEpHOE TeMaTHYEeCKOe MJIaHUPOBAHHE, B KOTOPOM JIE€TaJIU3H-
POBAaHO COAEPKAHUE KaXKIAON KOHKPETHOMN TEMbl, YKa3aHbl KOJIM-
YecTBO 4YacOB, OTBOAWMBIX Ha €€ M3y4YEHHE, U OCHOBHBIC BHJIbI
Yy4eOHON AesITeNIbHOCTH YYeHHKa, (pOpMHUpYyEeMble TPH H3y4YSHUH
TEeMBbl, IPUBEAEH IEepPeUYeHb AEMOHCTpAIHii, BBIMOJHIEMBIX yUH-
TeJeM, U TepeYeHb PEKOMEHIYEMBIX JIaOOpATOPHBIX ONBITOB W
MMPaKTHYECKUX padOT, BHIIIOJIHSIEMBIX yUAITUMUCS.



COAEPXAHWE YYEBHOIO MPEAMETA «XUMUS»

8 KJIACC

lepBOHaYasibHble XMMUYECKME MOHATHUA

IIpeanmer xumuu. Ponp XuMHUM B )KM3HU YyenoBeka. Tesna u Beue-
ctBa. PU3NUYECKHE CBOWCTBA BELIECTB. ATperaTHOE COCTOSIHUE Be-
miectB. [ToHsITHE O METOAaX MO3HAHUS B XUMUHU. XHUMHS B CHCTEME
HayK. HucTthie BemecTBa U cMecu. CnocoObI pa3ieiICHUs] CMECCH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE dJ1eMeHThl. CUMBOJIBI XUMU-
YecKUX 3JIeMeHTOB. [IpoCcThIe U CIIOKHBIC BemiecTBAa. ATOMHO-MOJIE-
KYyJISIpPHOE YYEHHUE.

Xumuueckasi ¢popmyiia. BageHTHOCTh aTOMOB XMMHYECKHUX dJIe-
MEHTOB. 3aKOH IIOCTOSHCTBa cocTaBa BeliecTB. OTHOCUTEIbHAS
aTomHasi Macca. OTHOCHTEIbHass MOJICKyJIsIpHas Macca. MaccoBas
JOJIsI XUMHUYECKOTO 3JICMCHTA B COCIUHECHHUH.

dusnyeckne U XUMHYECKUE SBICHHUI. XUMHUYECKast PCaKIIUsI U
e€ mpu3HaKu. 3aKOH COXPaHCHUS MacCChl BEIISCTB. XHUMHUYCCKHUE
ypaBHeHUs. Kitaccudukaiyuss XUMHUYECKUX PEaKIHui (COSTUHCHUS,
pa3I0KeHUs, 3aMCIICHUs, OOMCHA).

XUMHUUYECKUN KCIIEPUMEHT: 3HAKOMCTBO € XUMHUYECKON NOCYAO0M,
C IpaBuJIaMH pabOTHI B J1abopaTopuu U npuéMamMu oOpalieHus ¢ ja-
OopaTOpPHBIM OOOPYIOBAaHUEM; U3YUYCHHUE U OITMCaHUC (PU3HICCKUX
CBOMCTB 00pa3IlOB HEOPTAHWUYESCKUX BEIIECTB; HaOMOneHUE hu3nIe-
ckuXx (TJIaBJ€HUE BOCKA, TassHUE JIbJA, paCTUpaHHUE caxapa B CTyIKe,
KHUIIEHUE U KOHJIEHCAIUS BOJIbI) U XUMHUUYECKUX (TOpeHue CBEYH, TIPO-
KaJTWBaHUE MEIIHOW IIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM)
SIBJISHUH, HAOJI0JIEHNEe U ONMMCaHUe MTPU3HAKOB MPOTEKAHUS XUMHUYe-
CKHUX peakIuii (pa3joKeHHe caxapa, B3auMOJAEHCTBUE CEPHOI KHUC-
JIOTHI C XJIOPHUJIOM Oapusi, pa3iioxkeHue ruapokcuna menu(ll) mpu Ha-
rpeBaHUU, B3aUMOJCHCTBHE jKene3a ¢ pacTBopoM cosu menu(1l)); us-
ydeHue CchnocoOOB paszaenieHusi cMecedl (C MOMOIINBIO MarHuTa,
(¢pumeTpOBaHWe, BRIMapUBaHUE, AUCTHIUIAIINSA, XpoMaTtorpadus),
IIPOBEJICHUE OYHUCTKHU ITOBAPSHHOU COJIN; HAOIFOICHUE U OTIUCAaHUE Pe-
3yJIbTATOB MPOBEACHUS OIBITA, MIUTIOCTPUPYIOMIETO 3aKOH COXpaHe-
HUSI MacChI; CO3/TaHUE MOAeJIeH MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

BaHeLine npeacraBUTeNN HEOPraHM4YeCKMX BELLECTB

Bo3ayx — cmecsk razos. CocrtaB Bo3ayxa. Kuciopon — 31eMeHT U
mpocToe BemecTBo. HaxokaeHue Kuciaopoja B Ipupone, pusude-
CKHe W XHMHUYecKkue cBoiicTBa (peakuuu ropeHus). Oxcunsl. [Ipu-
MeHeHHue Kuciaopoaa. CnocoObl MOJyYeHHUsI KUCIIOpOoia B JlabopaTo-
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pUHU U TPOMBINLIEHHOCTU. KpyroBopor kuciaopona B IIpUpPOJE.
O30H — aJUIOTPOMHAsT MOAU(UKALINSI KUCIIOPOIaA.

TermnoBoit dp(PeKT XUMHUCCKON pEakKIuu, TCPMOXHUMHUYCCKHUE
YpaBHEHUSI, PK30- U DHAOTEPMUUYECKHUE pEeaKUUU. TOIUTUBO: yroiab U
MeTaH. 3arpsi3HEHHE BO3yXa, YCUJICHHUE MapHUKOBOTO »(dekTa,
pa3pylIeHne 030HOBOIO CIOS.

Bonopon — snemeHT u nnpoctoe BeuecTtBo. Haxoxaenue Bogopo-
Ja B Ipupoae, PU3nIecKue 1 XUMUYECKHE CBOMCTBA, IIPUMEHCHNE,
CcrocoObI rmoryueHusi. KuciaoTs! u conu.

KommaecTBo BemtecTBa. Moins. Momsipaast Macca. 3aKkoH ABOTagpo.
Mounsipabiii 00bEM ra30B. Pacu&Thl 10 XUMUYCCKUM YPABHCHUSIM.

duznueckue cBoiicTBa Boabl. Bona kak pactBoputenb. PacTtBo-
pbIl. HachkilnieHHBIE 1 HEHACHIIIIEHHBIE PacTBOPLL. Pacmeopumocms
sewecme 6 gooe.! MaccoBas TOJIsI BEIIECTBa B pacTBOpe. XUMHUUE-
ckue cBoificTBa Boabsl. OcHOBaHHs. POk pacTBOPOB B MpUpPOJIC U B
J)KU3HU 4desoBeka. KpyroBopoT BOAbI B NpUpoJe. 3arpsisHEHUE MpH-
poaubix Boa. OxXpaHa U OYUCTKA IPUPOJTHBIX BOJI.

Krnaccudukarms HeopraHudecKux coeamHeHnit. Oxcuarpl. Kitac-
cuduKanus OKCHAOB: coJicoOpa3yromiue (OCHOBHBIC, KUCIOTHBIC,
amdoTepHbIe) U HecojicoOpasyromue. HoMeHKIaTypa OKCHIIOB
(MexxmyHaponHass U TpuBHanbHas1). OU3NYUSCKHE U XUMHUYCCKHC
cBoiicTBa okcHuIIOB. [ToTydeHHEe OKCHUIOB.

OcHoBanwusi. Kitaccudukanus ocHOBaHUN: MIETOYHU U HEPACTBO-
puMBIe OcHOBaHUs. HOMEHKIaTypa OCHOBaHUN (MEXIyHapomHas W
TpuBHaNbHAas1). PU3ndecKkre U XUMHUYECKUE CBOMCTBAa OCHOBAHUIA.
ITonyueHnne ocHOBaHUM.

Kucnorel. Knaccudukanms kwmciaor. HomeHkiatypa KHCIOT
(MexayHapoJHasi U TpuBHalbHas1). DPU3UUECKHE U XUMHYECKHE
cBoMcTBa KucaotT. Psa aktuBHoctu metaioB H. H. bekerosa. I1o-
JTyYeHUE KUCIIOT.

Comu. HomeHnkitatypa cojieit (MexxayHapo Hast U TPUBHUAIBHAS).
duznueckre u XxuMHU4YecKkue cBorcTBa coJiei. [lomyuenue coneil.

I'eneTnyeckast CBsI3b MEXKIy KiIacCaMU HEOPTAaHHUYESCKUX COCJIH -
HEHUM.

XUMHUYECKUMN DKCIIEPUMEHT: Kaue€CTBEHHOE OIIPEJICIEHHUE COAEp-
J)KaHUSI KHUCJIOpOoJa B BO3JyXe; IMOIYUYCHHUE, COOMpaHUe, pacno3HaBa-
HUE U U3yYEeHHE CBOWCTB KHUCIJIOPOJa; HAOIIO0JeHUEe B3aUMOJIECUCTBHS
BEIIIECTB C KUCJIOPOJOM U yCJIOBHS BO3HUKHOBEHUS M MPEKPAIICHUS
ropeHus (moxkapa); O3HaKOMJICHHE C oOpa3aMu OKCHJOB U OITHCa-
HUC UX CBOMCTB; MNOJIyYCHHE, COOMpaHHe, paclio3HaBaHUE U U3yde-

1 KypcuBoMm o06o3HaueH y4eOHBIM MaTepHasl, KOTOPBIH H3ydaeTcsi, HO HE
BBIHOCHUTCS Ha IIPOMEXKYTOUYHYIO U UTOTOBYIO aTTECTALUIO.
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HHUE CBOWMCTB BOJOpojaa (rOpeHne); B3auMOISHCTBHE BOJOPO/ia C OK-
cunom meau(ll) (BO3MOXKHO MCHIOJIB30BAaHHUE BUIEOMATEPUAIOB); Ha-
OmrozieHne 00pa3moOB BEMISCTB KOJIUYESCTBOM | MOJIB; MCCIIETOBAaHUE
OCOOCHHOCTEH pPaCTBOPCHHS BEIISCTB C PA3IMIHON PacTBOPUMO-
CTbIO; IPUTrOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM 10JIeH
pacTBOPEHHOTO BEIIECTBA; B3aUMOJISHCTBHE BOJIBI C MeTallamMu (Ha-
TpUEeM W KaJblHeM) (BO3MOXXHO HCIIOJb30BaHUE BHACOMaTEpHa-
JIOB); OMNpEJeJIeHHEe pacTBOPOB KUCIIOT U IIeJo4Yel ¢ ITOMOIIBIO MH-
JUKATOPOB; HCCJIEIOBAaHUE 00pa3Ll0B HEOPTAaHUYECKUX BEILECTB pa3-
JIMYHBIX KJIACCOB; HAOIIOIEHHE M3MCHEHHUS OKPACKH WHIUKATOPOB
B pacTBOpax KHUCJIOT U LIeJ04Yeil; U3yUyeHUE B3aUMOAECHUCTBUS OKCH-
na meau(Il) ¢ pacTBOpoM CepHOUM KHUCIOTHI, KUCJIOT C METaJlJlaMH,
peakuuii HeUTpanu3aluH; IOJIydeHUE HEepPacTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJHOI0 METajjla APYruM M3 pPacTBOpa COJIM; PELICHUE
SKCIIEpUMEHTAJIBHBIX 3aj1ad Mo Teme «BakHelmue kiaccel Heopra-
HUYECKHUX COCJIMHECHUMN.

I'Iepmop,mqecmﬁ 3aKOH 7 I'IepmoAquCKaﬂ cUcTeMa
XUMUYECKMX DNIEMEHTOB A N. MeHpeneesa. CTpOGHMe aTOMOB.
XrMnyeckas cBA3b. OKMCMTENbHO-BOCCTAHOBUTE/IbHbIE peakumm

ITepBhic MOMBITKU KiIacCU(PUKAIIMUA XUMHYCCKHX 3JIEMEHTOB. [lo-
HSITHE O TpyNnax CXOJHBIX dJIEMEHTOB (IIIEJOYHbIC U MNISTTOYHO3E-
MeEJIbHBIE METAJJIBI, TaJIOTeHBI, MHESPTHBIC Ta3bl). DIIEeMEHTHI, KOTO-
prie 06pa3yioT aM(pOTEpPHBIE OKCUIBI U THIPOKCHIBI.

Ilepuoanueckuit 3akoH. Ilepuoanyueckas cucreMa XUMHUYECKHUX
aneMmeHToB . . MenaeneeBa. KoporkonepuoaHasi U JJIUHHOIIEPH -
onHast hopmel [leproaguyuecKoil CUCTEMbI XUMHUYECKHUX DJIEMEHTOB
. Y. Menneneena. Ilepuons! u rpynnsl. @Pu3nyecKkuii CMbICHI HO-
PSAAKOBOrO HOMEPA, HOMEPOB NEPUOJIA U IPYHIIBI DJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX siiep. M30TOmbl. DJIEKTPOHBHI.
CTpoeHue dJISKTPOHHBIX 000JI0YEeK aTOMOB MEPBHIX 20 XUMHUYIESCKUX
aneMeHTOB Ilepuonuueckoit cucremsl . 1. Menneneea. Xapakre-
pYCTHKAa XUMHUYECKOTO DJIEMEHTA I10 ero IoJjioKeHuto B [lepuoanye-
ckoit cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUs pajinyca aTOMOB XHMMHYECKHUX dJie-
MEHTOB, METAIUITMYECKUX W HEMETAUTMYECKHUX CBOWCTB MO TPpyIMIiam
u niepuosaM. 3Hauenue [lepuoanyeckoro 3akoHa u [lepumoanyueckoit
CUCTEMbI XUMHUYECKUX PJIEMEHTOB JIJIs Pa3BUTUSI HAYKU U HPAKTHU -
ku. . 1. MenneneeB — yuE€HBIN U rpa>kJaHUH.

Xumudeckasi cBsi3b. KoBasieHTHast (MOJIIpHasi U HETIOJISIpHAs)
CBSI3b. DJIEKTPOOTPULATEIBHOCTh XUMHUYECKUX 2JIEeMEHTOB. MoHHas
CBSI3b.
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Crenenp okuciaeHus. OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE pPEaK-
nuu. IIponeccrsl okuciaeHuss U BoccTaHoBIeHUA. OKUCIUTENN U BOC-
CTAaHOBUTEIIH.

XUMHYECKHUHN 3KCIIEPUMEHT: U3yUE€HHE 0O0pa3IoB BEIIECTB METAal-
JIOB U HEMETAJIOB; B3aMMOJEHCTBUE THAPOKCHUAA IIMHKA C pacTBO-
paMu KHMCJOT U IIeJo4Yei; NpoBeJIeHNUE ONBITOB, WIIIOCTPUPYIOIINX
MIPUMEPHI OKHUCIHUTEIBHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHwue,
peakuuu pa3IoKEHUs, COCAUHEHUA).

MexnpeaMeTHble CBA3U

Peanu3zanuss MeXIpEeIMETHBIX CBs3edl MNpU HM3YyYCHUH XUMHUHU
B 8 KJIacCe OCYIIECTBISIETCS Yepe3 UCIIOJIb30BaHUE KaK OOIIUX ecTe-
CTBCHHO-HAaY4YHbIX HOHﬂTHﬁ, TakKk U HOHﬂTHﬁ, SABJISAOIIUXCSI CUCTEM -
HBIMU OJI1 OTACJIBHBIX MPEIMETOB €CTCCTBCHHO-HAYYHOI'O IINKJIA.

OO01IHe eCTeCTBEHHO-HAYYHbIC MMOHSATHSI: HAYYHBIH (PaKT, THIIOTE-
3a, TCOpUs, 3aKOH, aHAJIW3, CUHTE3, KJIacCHU(]UKAIUsl, MCPUOIUY-
HOCTb, HAOJIOJICHUE, DKCIICPUMCHT, MOJCIHMPOBAHUE, HU3MEPCHHE,
MOJIEITb, SIBJICHUE.

dusuka: MaTepusi, aTOM, IJIEKTPOH, IIPOTOH, HEUTPOH, UOH, HY -
KJIHJ, U30TOIIbI, PaJIHOAKTUBHOCTb, MOJIEKYJIa, DJIEKTPUUECKUHN 3a-
psil, BEILISCTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIICCTBA, Ias,
(puznueckre BEIUYHHBI, SIUHUIBI U3MEPEHUS, KOCMOC, TJIAHETHI,
3BE3 b1, COJIHIIE.

Buosnorusi: porocuHTes, AbIxaHue, buocdepa.

Teorpadusi: armocdepa, rugpocdepa, MUHEpPaJbl, TOPHbIE TOPO-
AblI, TTOJIC3HBIC HCKOMMA€MBIC, TOIIJINBO, BOAHBIC PECYPCHI.

9 KJTIACC

BellecTBO 1 XxMMMYeCKas peakuuma

Ilepuoanueckuit 3akoH. l[lepuognyueckasi cucremMa XUMHYECKHUX
aneMeHToB . 1. MenneneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB XHUMHYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPHO-
OB, KaJIUsI, KaJILIIUS U UX COCAUHEHUN B COOTBETCTBUHU C MOJOKCHHU-
eM nyieMeHTOB B [leproanueckoil cucteMe U CTPOEHUEM UX aTOMOB.

CTtpoeHue BellecTBa: BUJIbl XUMHUUYECKON CBsI3U. THIIBI KpUCTa-
JIUYECKHUX PENIETOK, 3aBUCUMOCTh CBOUWCTB BEMIECTBAa OT THUIA KPH-
CTAJUIMYECKON PEIIETKU U BUJAa XUMUYECKOHN CBSI3U.

Knaccudwukamnuss 1 HOMEHKIIATypa HEOPTraHHUYCCKUX BEIICCTB
(MexIyHapoJaHass W TpUBHAIbHAs1). XUMHUYECKHE CBOWCTBa Be-
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IIECTB, OTHOCSIIIMXCS K PA3JIMYHBIM KJjlacCaM HEOPraHWYEeCKHUX CO-
€IMHEHUI, TeHETUYECKasl CBsI3b HEOPraHUYECKUX BEIIECTB.

Kiaccndukamuss XUMUYECKAX pPEaKuii MO Pa3IndYHBIM IIPU3HA-
KaM (I10 9MCIIy ¥ COCTaBYy YYacTBYIOIIHNX B PEaKIIUH BEMISCTB, ITO Te-
ioBomMy 3(pdexTy, 1Mo W3MEHEeHHUIO CTEIeHEH OKWCICHUSI XHUMHYE-
CKHMX DJIEMEHTOB, II0 OOpaTHUMOCTH, IO YYacTHIO KaTajiM3aTopa).
DK30- U JYHAOTEPMHYECKHE PEaKIUH, TCPMOXHUMHUYECKHE ypaBHE-
HUSL.

[NoHsiTe 0 cKOpPOCTH XUMHUUYECKOU peaknuu. [Tonsitne 06 oOpaTu-
MBIX U HEOOpaTUMBIX XUMHYECCKUX peaknusx. [loHATHEe O TOMOTEH-
HBIX W TETEPOTCHHBIX peakuusaAxX. [lonamue 0 XUMUUECKOM PABHO-
gecuu. Daxmopwi, erusAOWUe HA CKOPOCMb XUMUYECKOU pearkyuu u
NOJI0dHCEeHUE XUMULECKO20 PABHOBECUSL.

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

Teopust AJIESKTPOITUTHIESCKON TUCCONHUAIINN. DISKTPOJIUTHI U HEe-
aeKTpoauThl. KaTuoHbl, aHHOHBI. MeXaHu3M JAUCCOIMAllUN Be-
IIECTB C PAa3IMYHBIMHU BHIaMHU XUMHYECKOH CcBs3U. CTEIIEHBb ITHCCO-
nuai. CHITbHEBIC U cIIa0bIe YJIEKTPOJIUTHI.

Peakninu nonHoro ooMeHa. Y ci1oBUs MPOTEKaHUs peaKIInii MOH-
HOTO OOMEHa, ITOJIHBIE U COKpalIéHHbIC NOHHBIC YPaBHEHUS pPeaK-
nuii. CBoMcTBa KMCJIOT, OCHOBAHUM U COJIEW B CBETE NpeAcTaBJIEHUN
00 3JIEKTPOJIMTUYECKOM Trucconuanun. KauecTBeHHbIE peaKkIuu Ha
WOHBI. [lonamue o cuopoausze coell.

XUMUYECKAH SKCHSPUMEHT: O3HAKOMJICHHE C MOJIEISIMH KpH-
CTAJUTMYECKUX PEHIETOK HEOPTaHHMYECKHUX BEIIECTB — METAJUIOB M
HeMeTaioB (rpadgura ¥ ainmasa), CIIOKHBIX BEIIECTB (XJopuaa Ha-
TpUsl); UCCIIEJOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKON peakIiuu
OT BO3JICHCTBUS PA3INUHBIX (PAKTOPOB; MCCIEIOBAHHUE DJIESKTPOIIPO-
BOJTHOCTH PacTBOPOB BEIIIECTB, MPOIecca JUCCOHAIINNA KUCIIOT, IIe-
JIOUeH U coJieit (BO3MOYKHO UCIOJIb30BaHUE BHICOMATEPUAIIOB); PO -
BEJICHUEC OIIBITOB, WILTIOCTPUPYIOIIUX IPU3HAKU NPOTCKAHUS peak-
muii moHHOTO oOMeHa (oOpa3oBaHHWE OcajKa, BBIJCIICHUE Tasa,
oOpa3oBaHUE BOJIbI); ONBITOB, HIUTIOCTPUPYIOIIUX IIPUMEPHI OKHUCITH-
TEIILHO-BOCCTAHOBHUTEIBHBIX peakiuid (TOpeHUE, PEeakiuu pasiio-
J)KCHHUSI, COCAWHCHUsI); PACIO3HABAHME HECOPTraHHYECKHUX BEIISCTB C
IMIOMOIIBIO KAaYECTBCHHBIX PEaKIUi Ha HOHBI, PEIICHHE >KCIepH-
MCHTAJIbHBIX 3a/ad4.
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HemeTannbl 1 UX coeanHeHMA

OOmast xapakTepHUCTHKaA rajoreHoB. OCOOCHHOCTH CTPOCHHUS aToO-
MOB, XapakTepHbIe cTereHu okucieHus. Ctpoenune u usndeckue
CBOMCTBa MPOCTHIX BEIIECTB — TaJIOTeHOB. XMMHUYECKUE CBOMCTBa
Ha MpuMepe Xjopa (B3auMOJEHCTBHE C MeTajlaMH, HEMETAJIaMU,
menoyamMu). Xisoposoaopoa. ConstHast KMCIIOTa, XUMUYECKHUE CBOM-
CTBa, MOJy4YyeHHe, npuMeHeHue. JlelicTBrue XJjiopa M XJIOPOBOIOPOJA
Ha OpraHM3M dYeJIOBEKa. BakHelmme XIJIOpUIABI M UX HAXOXICHHE
B IpUpOJE.

OO0mmas xapakrepucTuka s1eMeHTOB VIA-rpynmsl. OcoOeHHOCTH
CTPOCHUS aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIICHHUSI.

CrtpoeHune n (pu3ndyeckmue CBOMCTBA MPOCTBIX BEMIECTB — KHCIIO-
pona u cepbl. AJIIOTPOITHbIE MOAU(MUKAIIUY KUCIOPOAA U Cephbl. XH-
MHUUYecKHe cBolicTBa cepbl. CepoBOAOPO, CTpOSHUE, PU3HNYECKUE U
XUMHYEeCKHe cBOWCTBAa. OKCHABI Cephbl KaK MPEACTaBUTEIHN KHCIOT-
HBIX OKcHUZI0B. CepHast KUCJI0Ta, (PU3NYESCKUE U XUMHUYECKHE CBOM-
cTBa (00MmIMEe Kak MPEACTAaBUTEIIsI Kilacca KHUCJIOT W cneruduye-
cKkHe). XMMHYECKHE PEaKIINH, JIEKAIIUE B OCHOBE MPOMBIIIICHHOTO
criocoba ToydeHusl cepHOU KucaoThl. [Ipmmenenune. Conu cepHOit
KHCJIOTHI, KAaYeCTBCHHAsI peakius Ha cyibdar-uoH. HaxoxxaeHue
cepbl U €€ CoOeAUHEHNH B pupojie. XUMHUYECKOE 3arps3HEHUE OKpPY -
JKaIoMIed cpeIbl COEAMHEHUSIMH cephl (KMCIIOTHBIC JIOXKIH, 3arpsi3-
HEHHE BO3/lyXa U BOJOEMOB), CITOCOOBI €r0 MPE0TBPAIICHUS.

OOmast xapaKTepHUCTHKa 3JeMeHTOB VA-rpynmnbsl. OcoOeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIICHHUSI.

A30T, pacripocTpaHeHHuEe B IpUpoie, GU3NISCKUE U XUMHUUYECKHE
cBoiictBa. Kpyrosopor azora B npuposie. AMMHAK, ero (pusndaeckue
U XUMHNYCCKHUC CBOﬁCTBa, IIOJIYYCHHUEC U IIPUMCHCHUC. Conu amMmmMo-
HUS, NX (pU3NYEecKrue U XUMHYECKHE CBOMCTBa, npuMmeHeHue. Kaue-
CTBEHHAs PEaKLMsl Ha MOHBI aMMOHHUs. A30THAsI KMCJIOTa, €& MOoJTy-
yeHue, GQU3NYCSCKUE U XUMHUYECKHE CBOMCTBa (00IIMe KakK mpeacTa-
BUTEIISI Kjacca KHUCIOT U crnenududeckue). Kcrmomab3oBaHue
HUTPATOB M COJIEH aMMOHHSI B Ka4e€CTBE MHUHEPAJIbHBIX yJIOOpEHUN.
XHUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpelbl COEIUHEHUSIMU
a3zora (KHUCIIOTHBIE JIOK]IH, 3arpsiI3HEHNE BO3/1yXa, TOYBbI U BOJIOE -
MOB).

docdop, anmnorpornHsie moaudukamuu pocdopa, pusudecKkue u
xumMmuueckne cBoiicrBa. Okcun dochopa(V) u docdopHas kuciora,
(pusnyeckme m XMMHUYECKHE CBOMCTBA, IoyiydeHue. Vcnonbp3oBaHue
¢ochaToB B kauecTBE MUHEPATBHBIX YIOOPEHUH.

OOmmas xapakTepucTHuka 31eMeHTOB [VA-rpynmbel. OcobeHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHBIE CTETICHN OKUCIICHHUS.
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Yraepon, annoTponHbIe MOAU(DUKAIINN, PACIIPOCTPAHEHUE B TIPH -
ponae, Gpu3MUEecKHe U XUMHYECKHe cBoicTBa. Ancopoums. Kpyroso-
pot yriepoaa B nipupone. OKcuasl yrieponaa, ux GU3NUYECKUe U XH-
MHUYECKHE CBOWCTBA, JECHCTBUE Ha >KUBBIC OPraHU3MbI, MOJYyUYCHHE
U NpUMEHEHHE. DKOJOTHYECKHE MPOOIEeMBl, CBSI3aHHBIE C OKCHUIOM
yraepona(IV); rumore3a ri100amIbHOTO MOTENJICHHUS KIWMAaTa; Itap-
HUKOBBIN 3P PeKT. YToapHas KUCIIOTa U €€ CONH, nX (PU3NISCKUEe U
XUMHYECKHE CBOWCTBA, MOJTydYeHHE M NpuMeHeHue. KauecTBeHHast
peakius Ha KapOoHaT-MOHBI. Mcnonp3oBaHue KapOOHATOB B OBITY,
MEIULHUHE, IPOMBIIIIEHHOCTH U CEJIBCKOM XO035IMCTBE.

I[TepBoHauasbHBIE HOHSITHSI 00 OpPraHHMYECKHUX BEIIECTBaxX Kak
0 COeAWHEHHSX yriepona (MeTaH, 3TaH, dTUJICH, alleTUJICH, dTaHOJI,
TIIMLEPUH, YKCYCHAasl KUCJI0Ta). Mx cocmaé u xumuiueckoe cmpoe-
nue. IloHssTHE O OMOJIOTMYECKH BaXXKHBIX BEIIECTBaX: >KUpax, Oe-
Kax, yrjieBoJax — M UX POJIM B )KU3HU 4UelloBeKka. Mamepuanvroe
eOUHCMEBO OP2AHULECKUX U HEOPSAHUUECKUX COCOUHEHU.

Kpemnnii, ero ¢pusndeckue 1 XMMHYSCKHE CBOMCTBA, MOJIyUYCHHUE
n nnpuMeHeHne. CoequHeHNsI KpeMHUs B Iipupoae. OOmme npexn-
craBieHUs: 06 okcuae kpeMHusA(IV) u kpemHueBoir kuciore. Cuin-
KaTbl, UX HCIIOJIB30BaHUC B 6I>ITy, MEOUIIUHE, MPOMBIINIJICHHOCTH.
Baoicnetivuue cmpoumenvmnble mamepuansl: Kepamukda, cmexio, ye-
Mmenm, 6emoHn, xcenezobemon. Ilpobremovl 6€30nACHO20 UCNOIB308A-
HUSL CMPOUMETIbHBIX MAMEPUATIOE 6 NOGCEOHEGHOU IHCUSHUL.

XUMHUYECKUI JKCIIEPUMEHT: H3ydYeHHEe oOpa3loB HeopraHude-
CKMX BEIECTB, CBOWCTB COJITHOH KHCIOTBI; IIPOBEJCHHUE Kade-
CTBEHHBIX PEAKIMH Ha XJIOPUI-UOHBI M HAOJIOJICHUE NMPU3HAKOB UX
MIPOTEKaHMs; ONBITHI, OTpaXkalomue (U3NIECKHUEe W XUMHUUYECKHE
CBOMCTBA TraJIOT€HOB M MX COECAWHEHUH (BO3MOKHO HCIIOJIb30BaHUE
BHJIEOMAaTEpHaJIOB); O3HAKOMJIEHHE C OOpas3lamMH XJIOPHUIOB (Tayio-
FeHU/IOB); O3HAKOMJIEHHE C oOpa3lnamMu cepbl U €€ COCIMHEHHSIMHU
(BO3MO’KHO HCHOJIb30BaHHE BHUJIEOMATEPHAIIOB); HAOJIOJICHUE MPO-
mecca OOyTJIIMBaHHS caxapa IT0J JIeHCTBHEM KOHIICHTPHPOBAHHOM
CEepHOW KHCJIOTHI, U3yUYSHHE XHUMHUYECKHUX CBOUCTB pa3baBieHHOU
CEepHOI KHCIIOTHI, NMPOBEJICHUE KAaYEeCTBEHHOW pEakIuHu Ha CyJb-
(ar-mon u nHabioneHWe npu3HaKa e€ NMPOTEKAaHUs; O3HAKOMIICHHE
¢ ¢u3mUecKUMH CBOWCTBamMu a3zoTa, ¢ochopa M UX COCAMHEHHH
(BO3MO>XXHO UCIIOJIb30BAaHUE BHIEOMATEpPHUAIOB), OOpas3lamMu a3oT-
HBIX U (POCPOpPHBIX yIOOpEHHIi; TTolydeHue, coOupanne, pacrno3Ha-
BaHUC W HU3YUYCHUC CBOMCTB aMMHaKa; MpPOBECIACHUEC KAaYCCTBCHHBIX
peakumii Ha MOH aMMOHHS W (docdhaT-MOH U U3yUCHHE MPU3HAKOB
UX TIPOTEKaHWs, B3aMMOJICHCTBHE KOHICHTPHUPOBAHHOU a30THOU
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KHCJOTBI C MeJbI0 (BO3MOXXHO HCHOJIb30BAaHUE BHUJICOMATEPHAJIOB);
U3yYeHHE MOJIeJIel KPUCTAIUIMYECKUX PemIETOK aimMasa, rpadura,
(ynnepena; o3HaKOMIJICHHE C IIPOIECCOM aacOpON pacTBOPEH -
HBIX BEIISCTB aKTHUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOTa-
3a; HOJIydeHHe, coOOMpaHHe, paclio3HaBaHHUE M U3y4YCHHE CBOMCTB
YIJIEKHCIIOrO Ta3a; MpOoBEJCHHE KaueCTBEHHBIX peakuui Ha Kap0o-
HaT- ¥ CWJIMKAT-UOHBI U N3y4YEHHE IIPU3HAKOB UX MPOTEKAHUS; 03-
HAKOMJICHHE C HNPOAYKIHEH CHUIMKATHOW MPOMBILIJIICHHOCTH; PeIle-
HHE SKCIICPUMEHTAIBHBIX 3ajad 110 TeMe «BakHeimne HeMeTaslibl
M UX COCJIUHECHUS.

MeTtannbl 1 Mx coegnHeHnA

OO01asi XxapaKTepUCTHUKa XUMHUYECKUX SJIEMEHTOB — METaJIJIOB
Ha OCHOBAHMHU MX MOJIOKEeHUs B Ilepumonmueckoil cucteMe XUMHUYE-
ckux anemeHToB . 1. MenneneeBa u crpoeHust atomoB. CTpoeHue
MeTaJJIoB. MeTtaninyeckas CBsS3b M MeTaJUIMdecKasi KPUCTaJlJIH-
geckasi pemérka. DIeKTPOXUMHYECKUN psl HAMPSDKEHUN MeTan-
soB. dHU3NUECKHEe U XUMHYECKHUE CBOWCTBa MeTayutoB. OOIme cro-
coOBI noJryueHust MmeTaJioB. [IoHsSITHE O KOPPO3UU METAIIIOB, OC-
HOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTajib, YyryH,
JIOPATIOMHUHHUNA, OpOH3a) M UX IPUMCHCHHE B OBITY W MPOMBIIIICH -
HOCTH.

Ilenounslie meTajuibl: ojoxenue B [lepuoagnuecko cucreme xu-
muueckux ajemeHToB J[. 1. MeHnaesneeBa; cTpoeHUE UX aTOMOB; Ha-
XOXKJIeHHe B mpupoje. Pu3ndecknue M XUMHUYECKHE CBOMcTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATPHUS U Ka-
nus. [IpuMeHeHne meI09HbIX MEeTAJUIOB U UX COeIUHEHU.

IlenouyHo3eMeNbHbIE METaJIbl MAarHuii M KajJbLHWi: MHOJIO)KEHHUE
B Ilepuonuyeckoil cucreMe Xxumudeckux aiemMeHToB . M. Menne-
JiIeeBa; CTPOEHHUE UX aTOMOB; HaXOXJIeHHE€ B Ipupoae. Puszndeckue
1 XUMHUYECKHUE CBOMCTBA MarHus W Kajablus. Baxknelmue coenuHe-
HUST KaJIbIHs (OKCHII, TUAPOKCH]I, coJin). JKECTKOCTH BOJIBI U CIIOCO-
ObI €€ yCcTpaHEeHHSI.

AnroMuHUN: moJjio)keHue B Ilepmommdeckoi cucTeMe XHMHUe-
ckux sneMmeHToB J[. 1. MeneneeBa; CTpOEHHUE aTOMa; HaXOXJIEHUE
B npupoae. PU3NUYECKHUEe U XUMHUUYECKHE CBOWCTBA aIFOMUHHI. AM-
¢oTepHbIe cCBOIICTBa OKCHIa U THAPOKCHU/IA AITFOMUHHUA.

Kenezo: mnonoxenue B llepumoamyeckoil cuUcTEME XUMHYECKUX
anemeHToB JI. M. MeHnaeneeBa; CcTpoeHHE aToma; HaxO0XJICHHE B
npupojse. du3nyecKkue M XUMHUUYECKHUe cBoMcTBa xeje3a. Okcuasbl,
runpokcuabl u conu sxenesa(ll) m xxenesa(Ill), nx cocras, cBOKWCTBA
U IIOJIyYEHHUE.
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XUMHYECKHNA DKCIEPUMEHT: O3HAKOMJIEHHE C OOpasliaMu MeTam-
JIOB U CIUIAaBOB, UX (PU3MYECKMMHU CBOWCTBAMU; U3yUECHHE pe3yJibTa-
TOB KOPPO3WHM METAJJIOB (BO3MOYXHO HMCIIOJIb30BaHHUE BHIACOMATEPH-
ajoB), 0OCOOEHHOCTEH B3aNMMOJICHCTBHSI OKCH1a KAJIBIIVSI U HATPUSI
¢ BOJOI (BO3MOXXHO HCIOJIB30BaHHUE BHUJACOMATEPUATIOB); HUCCIENO-
BaHHUE CBOMCTB >KECTKOM BOJBI; IpoOLiECca FTOPEHUS KEJIe3a B KUCIIO-
pone (BO3MOXXHO HMCHOJB30BAaHNE BHUICOMATEPHUATIOB); IPU3HAKOB
OPOTCKAaHUS Ka4eCTBEHHBIX PEAKIINil Ha MOHBI (MarHus, KalabIlIus,
amroMuHMS, MUHKA, >kene3a(ll) u xeneza(1ll), memau(Il)); nadbnrone-
HHUE W OITMCaHHE MPOIECCOB OKpAITWUBAHUS TUIAaMEHHA MOHAMHU Ha-
TpHsl, KW U KaJIbIHsl (BO3MOYKHO HMCIOJIb30BAHUE BUACOMAaTEPH-
aJIoB); Mccie/IoBaHue aM(POTEPHBIX CBONWCTB HAPOKCHUIA ATFOMUHUS
U ruapoKcuga HUHKa; pCIICHHUEC SKCIICPUMECHTAJIBHBIX 3aAa4 IO TC-
Me «BaxHennine MeTanjibl U UX COSAMHEHUS.

XMMMA 1 OKpyKatowas cpeaa

HoBrie maTepuaipl 1 TEXHOJIOTHH. BelecTBa U MaTepuaibl B IMO-
BCEIHCBHOW JKU3HH UYeJIOBEKa. XUMUs U 3M0poBhe. be3zomacHoe uc-
IMOJIF30BAaHUE BEIIECTB M XUMUYCCKUX peakuuii B ObITy. [lepBas 1mo-
MOUIb MMPU XUMHUYECKHX OXKOTax M oTpaBieHUsIX. OCHOBBI 9KOJIOTH-
YEeCKOW I'paMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHHE OKpY Karolieh
cpennl (mpeaenbpHass gonycruMasli KoHleHTpamus Bemects — [1JIK).
PoJib XMMHUH B pEIICHUH DKOJIOTHYESCKUX TPOOJIIEM.

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

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

ME)‘KﬂpeAMeTHbIe CBA3N

peaJ’IHSaL{Hﬂ MEXKIIPEAMETHBIX cBsI3en Ipu HU3YyYCHUHN XUMHU B
9 KJacce OCyIIECTBJSETCS Yepe3 HMCMOJb30BaHUE KaK OOIIUX ecTe-
CTBCHHO-HAaY4YHbIX l'IOHf[TPIﬁ, TakKk U HOHﬂTHﬁ, ABJIAOIIMUXCA CUCTCM-
HBIMH JJIs1 OTACIBbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOTI'0 [IUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIH (PaKT, TUIOTE-
3a, 3aKOH, TCOPHs, aHAJIN3, CHHTE3, KJIIacCCU(UKAIIUS, MSPUOTUY-
HOCTB, HAOJIOJICHUE, SKCIICPUMCHT, MOJICIIHPOBAaHUE, U3MEPCHUE,
MOJICJIb, SIBJICHUE, TAPHUKOBEIN 3 (PEKT, TEXHOJIOTHSI, MaTCPHUAITBI.
duszuka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HY-
KJTUJT, ©30TOITBI, PAJHOAKTUBHOCTE, MOJICKYJIa, DJICKTPUICSCKHH 3a-
psix, MPOBOMHHUKH, MOJIYHIPOBOIHUKH, AUIJIEKTPUKH, (OTOIIEMEHT,
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BEIIIECTBO, TeJIO, 00bEM, arperaTHOE COCTOSIHUE BEUIECTBA, ras, pac-
TBOP, PACTBOPHUMOCTb, KpUCTAJUIMYecKasi pelIéTKa, CIJIaBbl, GHU3HU-
YeCKHe BEJUYUHBI, €IUHUIBI U3MEPEHUSI, KOCMUYECKOE ITPOCTPaH-
CTBO, IUIAHETHI, 3BE3/161, COJIHIIE.

Buonorusi: porocunTes, npixanue, onocdepa, sIKocucremMa, MH-
HepaJIbHbIE YA1O0OPEeHMsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, ITUTAa-
TEIIbHBIC BEIleCTBa.

Ieorpadus: armocdepa, ruapocdepa, MUHEpPAIIBI, TOPHBIE TTOPO-
IIBI, ITOJIE3HBIE HCKOMaeMble, TOIUIMBO, BOJHBIC PECYPCHI.
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MJTAHWPYEMBIE PE3YJIbTATbl OCBOEHWA
YYEBHOIO NPEAMETA «XUMWSA» HA YPOBHE
OCHOBHOIO OBLLEFO OBPA30OBAHNSA

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

JINYHOCTHbIE pe3ynbTaThl

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUSI MPOTrPaMMBI OCHOBHOT'O 00-
mero oopa3oBaHUs JTOCTUTAIOTCS B XOJ€ OOYy4YEeHHS] XUMUHU B €JIMH-
CcTBE y4eOHOH M BOCIIUTATENBHON AesiTeabHOCTH Oprannu3anuu B cO-
OTBETCTBUH C TPAAULHOHHBIMU POCCHUUCKHUMHU COLMOKYIbTYPHBIMHU
U OYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU, NMPUHSITHIMU B OOIIlECTBE
MpaBWJIaMH ¥ HOpMaMH ITOBEIACHHUS U CIIOCOOCTBYIOT IIpoIeccam ca-
MOIIO3HAHUSI, CAMOPA3BUTHS U COIMAJIN3ALINN O0ydJatOIINXCsl.

JImuHOCTHBIE Pe3yJbTaThl OTPaXKaloT CPOPMHUPOBAHHOCTH, B TOM
4HuCI€ B YaCTH:

I'IanMomqecr(oro BOCNHUTaHUA

1) eHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HCTOPUYECKOMY U HAYUYHOMY HACJI€JIMIO, IOHUMaHUs 3HAUYEHUS] XU-
MHUYECKOW HAYKH B KHU3HU COBPEMEHHOTO OOIIeCTBa, CITOCOOHOCTH
BJaJACTh JOCTOBEPHOU MH(pOPMAIUCH O MEPEAOBBIX JOCTHIKCHUSIX U
OTKPBITHSIX MHUPOBOH U OTEUYECTBEHHOW XHWMHH, 3aUHTEPECOBAHHO-
CTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MHUpa U OOIIEeCTBA;

Fpa»(p,aHCKoro BOCMNUTaHUA

2) mpeacTaBICHUST O COMHABHBIX HOPMax W MPaBUJIaX MEKIIHY-
HOCTHBIX OTHOIIEHHH B KOJUIEKTUBE, KOMMYHHUKATHBHON KoMIe-
TEHTHOCTH B OOIIECTBEHHO ITOJIE3HOH, y4eOHO-UCCIIe10BaTEeIbCKOM,
TBOp‘-IGCKOﬁ n apyrux Buaax ACATCIIBHOCTH; TOTOBHOCTH K Pa3HO-
0o0pa3HON COBMECTHOH NESTEIBHOCTH HPH BBIMTOJIHCHUU Y4YEOHBIX,
MIO3HABATENIbHBIX 3a/lad, BBIMNOJIHEHUM XHUMHYECKHX DKCIEPUMEH-
TOB, CO3JaHUM y4YE€OHBIX NPOEKTOB, CTPEMJICHUS] K B3aUMOIIOHMMa-
HHUIO ¥ B3aMMONIIOMOIIH B IIpoIiecce 3TOH yueOHOH AesITeIFHOCTH; T'O-
TOBHOCTH OLIEHHBAaTh CBOE IMOBEJCHHUE U MOCTYNKH CBOUX TOBapH-
el ¢ MNO3UIMHU HPABCTBEHHBIX M IIPAaBOBBIX HOPM C Y4ETOM
OCO3HAaHUS NOCJIEICTBUN ITIOCTYIIKOB;

LleHHOCTM Hay4yHOro no3sHaHMA

3) MHPOBO33PEHUYECCKUX TIPEIACTABICHUNH O BEIECTBE M XUMHUC-
CKOM peaklMuU, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO pa3BH-
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THSI HAYKU U COCTaBJISIFOIIUX OCHOBY JUISI IOHMMAHMUS CYIIIHOCTH Ha-
YYHOHW KapTHHBI MUpPA; MIPEACTaBICHUII 00 OCHOBHBIX 3aKOHOMEPHO-
CTAX pa3BUTHUS MPHUPOABI, B3aUMOCBS3SIX YEJIOBEKa C MNPUPOIHOU
cpenoi, o poJIM XMMHUU B MO3HAHUU ATUX 3aKOHOMEPHOCTEIH;

4) nmo3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IOJYYCHHE HO-
BBIX 3HaHUU MO XMMHH, HEOOXOJIUMBIX JJIsl OOBsICHEHHsT HalJogae-
MBIX IPOIIECCOB U SIBICHUH;

5) mo3naBaTenbHOMW, HHPOPMAITMOHHON W YUTATEITLCKOW KYJIBTY-
pBI, B TOM 4YHCJIE HaBBIKOB CaMOCTOSTEIIBHOI PabOThl ¢ yueOHBIMH
TEeKCTaMH, CIPAaBOYHOU JUTEPaTypoi, JOCTYNHBIMU TEXHUYECKUMU
cpencTBaMu HH(POPMAITHOHHBIX TEXHOJIOTHH;

6) nHTEepeca K OOYYCHHIO M INO3HAaHHIO, JIIOOO3HATEILHOCTH, I'O-
TOBHOCTH M CHOCOOHOCTH K CaMOOOPa30BaHUIO, IPOSKTHON U uccie-
JIOBATEIILCKOM NIEATEIIHHOCTH, K OCO3HAHHOMY BBIOOPY HallpaBJICH-
HOCTH M YPOBHsI OOyUEHHS B JaJIbHEHIIIEM;

®opMMPOBaHMS Ky/bTypbl 340POBbS

7) Ooco3HaHMS NIEHHOCTU >KH3HU, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 3J0POBbIO, YCTAHOBKHU Ha 3JO0POBBII 00pa3 >KHU3HH, OCO3HA-
HHUS IIOCJIEICTBHII M HENPUATHS BPEIHBIX NPHUBBIYEK (ymoTpedlie-
HHUS aJIKOT0JIsl, HAPKOTHUKOB, KypEHHs), HEOOXOIUMOCTH COOII0/IE-
HUS TIpaBuJI 0€30MMaCHOCTH NpU OOpallleHUH C XUMHYECKHMHU Bellle-
cTBaMM B OBITY W peajbHOM )KU3HU;

TpynoBoro BOCMUTaHMA

8) uHTepeca K MPaKTHYECKOMY U3yUdeHHIO Ipodeccuii u Tpya pas-
JIMIHOTO POJIa, YBaXKCHHE K TPYIY U Pe3yIbTaTaM TPYIOBOU JICSITCIb-
HOCTH, B TOM YHCJI€ Ha OCHOBE NIPUMEHEHUS MIPEAMETHBIX 3HaHUN 10
XUMHUH, OCO3HAHHOTO BEIOOpa HHAWBUAYAITEHOW TPACKTOPHUH IIPOIOII-
JKeHHSI 00pa30BaHUs C YUYETOM JIUIHOCTHBIX HHTEPECOB M CIIOCOOHO -
CTHU K XUMHH, OOIIIECTBEHHBIX MHTEPECOB U MTOTPEOHOCTEH; YCIEITHOMN
nmpodecCHOHAIBFHON NEeATEIbHOCTH M Pa3BUTHUS HEOOXOIMMBIX yMe-
HHU; TOTOBHOCTBH aJaliTUPOBATHCS B MPO(PECCHOHAIBHON CpEJIE;

IJKONOrMYeCKoro BOCNMUTaHMA

9) 3KOJIOTHYECKH T1eJIeCO00pa3HOTO OTHOIICHUS K TIPUPOIC KaK
UCTOYHUKY >KHU3HHU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAHUS, TOHUMa-
HUSI IIEHHOCTH 3J0pOBOT0 1 6€30macHOro 00pas3a >KMU3HHU, OTBETCTBEH-
HOT'O OTHOWIEHHUSI K COOCTBEHHOMY (PHU3MYECKOMY M IICUXHYECKOMY
3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOACHUS MPaBHiI O0€30MacHOTO
MMOBENCHUS MpU paboTe C BEHeCTBAMH, a TaKKE B CUTyaIlUsIX, yIrpo-
JKAIOIIUX 3JOPOBBIO U KU3HU JIOJICH;
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10) crmoco6GHOCTH MPUMEHSITh 3HAHUSI, MTOJIy4YaeMble TIPU U3y4e-
HUU XUMUH, JUIS PEIISHUs 3a/la4d, CBI3aHHBIX C OKpYy Karollel mpu-
POAHON Cpenol, NOBBIIIEHUSI YPOBHS 3KOJOTMYECKOU KYJIbTYpPHbI,
OCO3HAHUSI TJI00AJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U ITy-
Tel UX pelIeHUs] MOCPEACTBOM METOJ0B XUMUH;

11) 5KOAOTUYECKOTO MBINLICHUS, YMCHHSI PYKOBOJACTBOBATHCS UM
B [I03HABATEJIbHONW, KOMMYHHUKAaTUBHON U COLMAIBLHOU MNPAKTHUKE.

MeTanpeaMeTHble pe3ynbTaThl

B cocraBe MertanpeaMETHBIX pe3yJabTaTOB BBIACIAIOT 3HAUUMBIC
nist GOpPMHUPOBAHUS MHPOBO33PCHUS OOIICHAYYHBbIC HOHATHS (3a-
KOH, T€OpHs, IPHUHIIHAII, TUIOTE3a, (aKT, CHCTEMa, IMPOIleCcC, IKCIIe-
PUMEHT W 1p.), KOTOPBIE HCIIOJB3YIOTCI B E€CTECTBEHHO-HAYYHBIX
Y4eOHBIX MpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU U3 3TUX MPE/-
MeTOB (hOpMHUPOBATH IPEICTABICHUE O I[EJIOCTHOW Hay4YHOUN KapTH-
HE MHpa, U yYHUBEpCaJbHBIC y4eOHBIC AcHCTBUsA (ITO3HABATEIIHLHEIC,
KOMMYHUKATHUBHBIC, PETYJISITUBHBIC), KOTOPhIE oOecrneunuBarT ¢Gop-
MHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U
OCYIICCTBJICHUIO YUeOHOH NeATeTbHOCTH.

MeTamnpenMeTHbIE pe3yIbTaThl OCBOCHUS O0Opa30oBaTEIIFHON MHpoO-
rpaMMBbl 110 XUMHHM OTpPaXaroT OBJAJICHHE YHUBEPCAJIbHBIMHU MO3HA-
BaTEJIbHBIMU JICHCTBUSIMU, B TOM YHUCIIE:

ba3oBbIMM IOrMYEeCKMMH Ael‘;ICTBMFIMM

1) yMeHHMEM HCIOIB30BATh MPHUEMBI JIOTHYSCKOTO  MBIIIICHUS
IIpU OCBOCHWM 3HAHUW: PacCKpPbIBaTh CMBICI XUMHUYECKHX MOHSITHH
(BBIICNIATh WX XapakTepHbIE IPU3HAKH, YyCTAaHABIMBATH B3aHUMO-
CBSI3b C JIPYTMMHU HOHSTHUSIMH), WCIIOJIL30BATh IMOHSITHS [UISI OO0BsIC-
HEHHUs OTACJIbHBIX (DaKTOB M SBJICHHH; BBHIOMpPATh OCHOBAHUS U
KpUTEpUN A1 KIACCH(PUKAIUM XUMHUYECKHX BEIIECTB M XHUMHYE-
CKHUX peakIHi; yCTaHaBIWBATh NPHUYNHHO-CJIEICTBEHHBIC CBSI3H
MEXIy OOBEeKTaMH HW3YYCHHS; CTPOUTH JIOTHYECKHE PACCYXKJICHUS
(MHIYKTHUBHBIC, IEAyKTUBHBIC, 110 aHAJOTHUM); JeJIaTh BBIBOJBI U 3a-
KITFOYCHHS,

2) yMEHHEM NPHUMEHSTh B INPOLIECCE MO3HAHMS MOHSATHS (TIpe-
METHBIE U MeTallpeJIMETHbIE), CHMBOJIHNYECKHE (3HAKOBBIC) MOJIEIIH,
HCHOJIb3yeMbI€ B XUMHUH, MPEOOPa30BBIBATh MIUPOKO MPHUMEHSIEMBIC
B XMMHUH MOJIEJIbHBIE MPEJCTABICHUS — XUMHUYECKUH 3HaK (CHMBOJI
3JIEMEHTAa), XUMHYeckasi GopMyJia U ypaBHEHHUE XUMHYECKOW peak-
WU — MPHA PEUICHHUN ydeOHO-TI03HABATEIBHBIX 3a7ad; C y4&éToM
3THUX MOJEIBHBIX MPEACTABICHUN BBISIBIATH U XapaKTePHU30BaTh Cy-
IIECTBEHHBIC IPU3HAKH H3y4Ya€MbIX OOBEKTOB — XHMHUYECKUX BeE-
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IIECTB U XUMHWYCCKHUX PEaKIHii; BBIABISATH OOIIHE 3aKOHOMEPHO-
CTH, IPUYUHHO-CJICICTBEHHBIE CBSI3U U NPOTUBOPEUHUS B U3ydaeMbIX
Ipoleccax M SIBJICHUSIX; MpejjlaraTb KPUTEPUU JJIsI  BBISIBICHUS
9THUX 3aKOHOMEPHOCTEH M INPOTHBOPEYHI; CAMOCTOSITEJIBHO BHIOM-
path crocob penieHus: yueOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO Ba-
pHaHTOB peIIeHUs, BBIONpAaTh HanOOoJIee MOAXOAAIINN ¢ YIETOM ca-
MOCTOSITEJIFHO BBIJCICHHBIX KPUTSPHUECB);

Ba30BbIMM MCCIEA0BATENBCKMMM AEMCTBUAMM

3) yMeHHeM HCIOIb30BaTh MMOCTABJICHHBIC BOIIPOCHI B KAadeCTBE
WHCTPYMCHTA IMO3HAHUsI, & TAK)KEC B Ka4YCCTBE OCHOBBI Uit (DOPMHU-
pOBaHI/IH TUIIOTE3bI I10 npOBepKe HpaBI/IJ'H)HOCTI/I BbICKA3bIBACMbIX
CYXXIEHUU;

4) npuoOpeTeHne OIbITa MO MIAHUPOBAHHIO, OPTAHU3AIUN U PO -
BEICHUIO YUYCHUYCSCKUX AKCIICPUMCEHTOB: YMEHHE HAOIIOIaTh 32 XO-
JIOM TIpoIlecca, CaMOCTOSTEIbHO IIPOTHO3HUPOBATH €ro pe3yJIbTar,
popMmynupoBaTh 00OOIIIEHUSI U BHIBOJIBI IO Pe3yiabTaTaM IPOBEIEH-
HOTO OMBITa, UCCICIOBAHUSA, COCTABIATH OTUET O IPOJCIAaHHOU pa-
oore;

Pa6oTo¥ ¢ MHdopMaLet

5) yMeHHeM BBIOUpATh, aHAITU3UPOBATH U MHTEPIIPETUPOBATH HH-
(opmanuio pa3ninYHBIX BUAOB U (POPM IIpeACTaBIICHUS, TTOJIy4dae-
MYIO W3 Pa3HBIX UCTOYHHUKOB (HAyYHO-TIOMYyJISIpHAs JUTEepaTypa Xu-
MHYECKOTO COJep>KaHMs, CIIpaBOYHbBIE MOcoOus, pecypchl MHTepHe-
Ta); KPUTUYESCKH OIICHUBATH IIPOTHBOPEUYUBYIO U HEIJOCTOBEPHYIO
HHQOPMAITHIO;

6) yMeHHEM MPUMEHSITh PA3JIUYHBIC METOJIbI U 3aIPOCHI IIPHU T10-
ncKe u oTObope mHGOPMAIIUU U COOTBETCTBYIOIINX JTAHHBIX, HEOOXO-
JTUMBIX IS BBIOJIHEHUsSI YYeOHBIX M ITO3HABATEJIBHBIX 3a71ad OIpe-
AEJIEHHOTO THUMA; IIPUOOPETESHNE OITbITa B 00JIACTH UCIIOJIB30BaAHUS
HHQPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaJCHUE
KyJIBTYPOH aKTHUBHOTO MCHOJIB30BaHUS PA3INYHBIX MTONCKOBBIX CH-
CTE€M; CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJBHYIO (OpMy IIpEaCTaB-
neHus1 HOPMAIIMH W WJUTIOCTPUPOBATH peIllacMble 3aadd He-
CJIIOKHBIMHU CXE€MaMHU, ThuarpaMmMamMu, IpyruMu popmamu rpaduxu
U UX KOMOUHAIHSIMU,

7) yMeHHEeM UCTIOJIb30BaTh U aHAIM3UPOBATH B MPOIlEecCce YUEeOHOM
¥ UCCIIEIOBATEIBCKON JICSITEIBHOCTH MH(MOPMAIAIO O BIIUSIHUU IIPO-
MBINIJICHHOCTH, CEJIFCKOTO XO3SHCTBAa M TPAHCIIOPTa HAa COCTOSHUE
OKpY>Karoller NpupoHON CPEIb;
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YHMBEpPCa/IbHbIMM KOMMYHMKATUBHbIMU AEMCTBUAMM

8) yMeHneM 3amaBaTh BOTIPOCHI (B XOJE€ aHUaiora W/HWIW IHCKYC-
CHH) IO CYIIECTBY OOCYXKAaeMOil TeMbl, (POPMYyIUpPOBATH CBOH IIpE/I-
JIO)KEHUSI OTHOCUTEIbHO BBITIOJTHEHHUS NIPEAJI0KECHHON 3a1a4u;

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

10) 3auHTEpEeCOBAHHOCTH B COBMECTHOM CO CBEpCTHUKAMHM TO3HA-
BaTEJIbHOM M MCCIEIOBATEIBLCKON NESATEIBHOCTH IIPU PEIISHUH BO3-
HUKAIOIIMX MPOOJIEeM Ha OCHOBE yd€Ta OOIIMX HMHTEPECOB MU COTJia-
COoBaHUsS TO3UIUHN (00CYXIACHUsI, OOMCH MHCHUSIMHU, «MO3TOBBIC
LITYPMBD», KOOPAUHALMS COBMECTHBIX IEUCTBUH, OIpEIEICHUE
KPUTEPHUEB T10 OI[EHKE KaueCTBa BBHIMMOJIHEHHONW pabOTHI U JIp.);

yHMBepca)’IbeIMVI PErynATMBHbIMM AEI\/‘ICTBMHMM

11) ymMeHHMEM CaMOCTOSITEIbHO OIPENAECIISATh EIH JASSITEILHOCTH,
IUIaHUPOBATh, OCYIIECTBIATh, KOHTPOJIHUPOBATh M MpPH HEOOXOmu-
MOCTH KOPPEKTHPOBaTh CBOIO JIESTEJIBHOCTh, BbIOMpaATh Hamboiiee
3¢hdeKTUBHBIC CIIOCOOBI pelIeHUs] YUYeOHBIX M IMO3HABAaTEJILHBIX 3a-
J1ad, CaMOCTOSITEJIbHO COCTaBJISATH WM KOPPEKTHPOBATH IIPEJUIO-
JKEHHBIA aJITOPUTM JEUCTBUU NMPU BBINOJHEHUU 3aJaHUN ¢ y4ETOM
MOJIyYeHHUs] HOBBIX 3HAaHUH 00 HM3ydaeMbIX OOBEKTaxX — BEIIeCTBax
W peaKIusX; OIIEHUBATh COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3a-
SIBJICHHOU 1I€JIH;

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

M peaAMETHbIE PE3YNbTaThbl

B cocTaBe npenMeTHBIX pe3yJIbTaTOB IO OCBOCHHIO 0053aTEIbHO-
rO COJIepIKaHMsI, yCTAaHOBJIIEHHOTI'O TaHHOW NMpuMepHOW paboyei mpo-
rpaMMOM, BBIJACIISIIOT: OCBOCHHBIE OOYyYarOIIMMMHCS Hay4HbIE 3Ha-
HUsI, YMEHHUSA U CHOCOOBI NEHCTBU, cienu(pUIEeCKue IS MpeaMeT-
HOU obnacTtu «XUMHUML», BUJBI ASSITEIHHOCTH MO MOJYYSHUIO HOBOTO
3HAHWSA, €r0 WHTEpPIpEeTalllH, NPeoOpa3oBaHUIO M NPUMEHCHHIO B
pa3IUYHBIX YY€OHBIX Y HOBBIX CUTYaIlUsIX.

IIpeameTHBIE pPe3ynbTaThl MPEACTABICHBI MO ToaaM OOyYeHHsS M
OTpaXkaloT c(POPMHUPOBAHHOCTH Y OOYYaAIOIIUXCS CIEAYIOMINX yMe-
HUM:
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8 KJIACC

1) packpwieames cmbic/i OCHOBHBIX XUMUYCSCKUX IMOHSITHI: aTOM,
MOJIeKyJla, XUMHUUYECKUH 3JI€MEHT, IIPOCTOE BEIIECTBO, CIOXKHOE Be-
IIeCTBO, CMECh (OJHOPOAHASI U HEOAHOPOAHAsI), BAaJICHTHOCTb, OT-
HOCHUTEJIbHAsI aTOMHAas U MOJIEKYJIsipHasl Macca, KOJIMYECTBO Bellle-
CTBa, MOJIb, MOJISIpHasl Macca, MaccoBasi JOJsl XUMHUYECKOTro »Jie-
MEHTa B COCOHWHCHUU, MOJIAPHBIH OOBEM, OKCHI, KHCIIOTA,
OCHOBAHUE, COJIb, JIEKTPOOTPHUIATEIHLHOCTD, CTEIICHb OKHUCIICHUS,
XUMHYECKasl peaKusl, KJIACCU(PUKAIUSI PEaKIUNA: PEAKIIUU COCIH -
HEHUSI, pEaKIUN Pa3JIOKEHUsI, PEaKIINN 3aMEIICHUsS, PEakluu 00-
MEHa, 9K30- U dHJIOTEPMHUYECKUE PEaKINH; TerIoBol 3(pdekT peax-
UU; SIPO aToMa, dICKTPOHHBIN ClI0il aToMa, aTOMHasi OpOuTaIb,
panuyc atoMa, XUMHUYECKasl CBSA3b, MOJISIpHAsI U HEMNOJISIpHAasl KOBa-
JIEHTHAasl CBsI3b, HOHHAsI CBsI3b, MOH, KATUOH, aHHOH, PacTBOpP, Mac-
coBas J10JIs BellecTBa (IPOIEHTHAas KOHLICHTPAIUs) B pacTBOPE;

2) unnrocmpuposans B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX I10-
HATUH (CM. TI. 1) ¥ IPUMEHSITH 5TH MOHATHUS IIPU ONTMCAaHUN BEIIECTB
M UX IPEBpaIICHUH;

3) ucnonvzoeams XUMHUYECKYO CHMBOJIMKY IJIsI COCTABJICHUS
(opmy BemiecTB 1 ypaBHEHUH XUMHUYECKUX PEAKIINI;

4) onpeodensamb BaJIEHTHOCTb AaTOMOB DJIEMEHTOB B OMHAPHBIX COE-
JIMHEHMSIX; CTEIIEHb OKHUCJICHHS JIEMEHTOB B OMHAPHBIX COCJIMHEHH -
sIX; TIPUHAJIC)KHOCTh BEIIECTB K ONpeeéHHOMY KJIacCy COEIHHE-
HUW 1o GopmyliamM; BUJ XUMHUYECKON CBsI3U (KOBaJICHTHAsI U MOH-
Hasl) B HEOPraHUYECKUX COCJTNHEHUSIX;

5) packpwvisams cmovica Tlepuonudeckoro 3akona JI. 1. Mennene-
eBa: JIEMOHCTPHPOBATh IOHUMAaHHE IEPHOJTUUYECKON 3aBUCHUMOCTH
CBOMCTB XHUMHYECKHUX BJIEMEHTOB OT MX IOJIo)KeHus! B [lepmonmue-
CKOM cucTeMe; 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO yYeHHs], 3aKOHa ABOraapo; onu-
cvleams U xapakmepuzogams TaOMUUHy0 ¢opMmy llepmommyueckoit
CHUCTEMBl XHMHYECKHX JJIEMEHTOB: pa3IMdaTh MOHATHUS «TJIaBHAS
noarpymma (A-rpymnma)» u «modouHas noarpynna (b-rpymnma)», ma-
JIple M OOJBIINE TEPHUOABI; COOMHOCUMbL OOO3HAYECHHS, KOTOPHBIC
nMmeroTest B tabnune «llepmonuueckasi cucreMa XMMHUYECKUX 3JIe-
menToB JI. 1. MeHnneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPO-
€HHUsI AaTOMOB XHUMHYECKHX DJIEMEHTOB (COCTaB W 3apsif sijapa, oomiee
YHCIIO 3JIEKTPOHOB M pPaCIpeleJICHHE UX 10 DJIEKTPOHHBIM CJI0SIM);

6) xkraccuguyuposams XUMWUYECKHUE DIICMEHTBI, HEOpraHHde-
CKHE BEILECTBA; XUMHUYECKHE PEAKIINH (10 YHUCIy U COCTaBy yda-
CTBYIOIINX B PEAKIIUHU BEIISCTB, IO TEIIIOBOMY 3P HEKTY);
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7) xapaxkxmepuzosams (onucwvieams) OOIINE XUMHUUYECKUE CBOM-
CTBa BEIIECTB Pa3JIMYHBIX KIIACCOB, MOATBEPK/1asl OMMMCAHUE ITPHUME -
paMu MOJISKYJISIDHBIX YPABHEHHHW COOTBETCTBYIOIIUX XUMHUYESCKUX
peakuuii;

8) npoenozuposams CBOWCTBa BEIIECTB B 3aBUCHMOCTH OT MX Ka-
YEeCTBEHHOT'O COCTaBa; BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKHUX IIpe-
BpAIICHUN B PA3JIMYHBIX yCIOBHUSIX;

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

10) npumensms OCHOBHBIC OMEPAIMH MBICIUTCIBHON ACSITEIBHO-
CTH — aHaJu3 U CUHTE3, CpaBHEHHE, 0000IICHHEe, CUCTEMATU3AIHIO,
KJacCU(PUKAIHMIO, BBISBICHUE MPUYUHHO-CICIACTBEHHBIX CBs3eH —
A1 U3YyYCHUA CBOMCTB BCIIECCTB M XHMHUCCKUX peaKL[I/Iﬁ; eCTeC-
CTBCHHO-HAay4YHbIC MCTOAbI IMO3HAHUA — Ha6J'IIO,Z[eHI/Ie, U3MEpPCHUC,
MOJIETUPOBAHUE, YKCIIEPUMEHT (pealibHbIN U MBICIICHHBIN);

11) creoosams tipaBUIIaM MOJB30BAHHUS XHMHUYECKOM IMOCYJI0W U
JJabopaToOpHBIM O00OpYyJOBaHHEM, a TaKXKe IIpaBUJaM OOpallcHUs
C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU 110 BBIIOJIHEHUIO
JTaGOPATOPHBIX XUMHUUYECKHUX OIBITOB MO IOJYYEHHUIO U COOUPAHUIO
razoo0pa3HbIX BelIecTB (BOJAOpOJia U KUCJIOPOJa), IPUTOTOBICHUIO
pacTBOPOB € onpeAeEHHON MacCcOBOM A0Jiel pacTBOPEHHOTO BeElllE-
CTBa; IUIAHUPOBATH W MPOBOJAUTH XHMHUYECKUE DKCICPUMEHTBI 10
pacrno3HaBaHUIO PACTBOPOB IIEJIOUYEH U KUCJIOT C MOMOIIbI0 MHINKA-
TOpOB (Jlakmyc, (peHoIpTaICHH, METHJIIOPAHXK U AP.).

9 KJIACC

1) packpvieames cmoblici OCHOBHBIX XUMHUYECKHUX TMMOHSTHHA: XHMH-
YEeCKHH 3JIEMEHT, aTOM, MOJIEKyJia, HOH, KATHOH, aHHOH, IIPOCTOE
BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIECHTHOCTb, DJIEKTPOOTPULATENb -
HOCTH, CTCIICHb OKHCIECHWS, XUMHUYECKas PEaKIusi, XUMHUCCKas
CBSI3b, TCIUIOBOM 2 (PEeKT peaku, MOJIb, MOJISIDHBIH 00BEM, pac-
TBOP; DJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, IJIIEKTPOIUTHUUECKAS JUCCO -
oUanys, peakluid HOHHOTO OOMEeHa, KaTajlh3aTop, XHUMHUYECKOe
paBHOBecHe, oOpaTUMbIE U HEOOpaTUMBIE PEaKIINM, OKUCIUTEIb-
HO-BOCCTAHOBUTEIBHbBIE PEAKIUU, OKHUCIIUTEIb, BOCCTAHOBUTEND,
OKHCJICHHE M BOCCTAHOBJICHHE, alIOTPONHUs, aM(pOTEPHOCTb, XUMHU-
geckasi CBsI3b (KOBaJICHTHAsI, MOHHAs, METaJJIn4yecKas), KpucTai-
Jauyeckasl peuéTka, Koppo3usi METAJLUIOB, CILUIABbI; CKOPOCTh XUMU-
YeCKOW peakiuH, npeaenbHo gomycrumasi koHnenrpauus (IT1K)
BEIIIECCTBA;
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2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX I10-
HATHH (cM. 1. 1) ¥ IPUMEHSITH 3TH MTOHITHS NPH OIMMCAHUHU BEMISCTB
U UX MIpEeBpallcHUH;

3) ucnonvzoeams XUMHUYECKYH) CHMBOJIMKY IJIsI COCTABJICHUSI
¢opMyIT BemecTB U ypaBHCHU N XUMHUYCCKUX PEaKITHIA;

4) onpedensimb BaJCHTHOCTb U CTCHCHb OKHUCICHHUS XUMHUYCCKHUX
3JIEMEHTOB B COEIMHEHHUSX PA3JIUYHOT'O COCTaBa; MPUHAUICKHOCTH
BEIIECTB K ONPEeACIEHHOMY KJIAacCy COCIMHEHUI 1Mo (opmyliaM; BUQ
XUMHUYCSCKON CBsI3UM (KOBaJICHTHAsI, HOHHAs, METAJJTNYEeCKasi) B HE-
OpPTraHUYECKHUX COCJIMHECHUSIX; 3apsi)i MOHA IO XUMHUYECKOH popmy-
JIe; XapaKTep cpelibl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COEIM-
HEHHUU, TUIl KPUCTAJUINYECKON PEeIIETKU KOHKPETHOI'O BEIIECTBA;

5) packpwvieamo cmwicn Tlepuonuyeckoro 3akona JI. 1. Menpene-
€Ba M JIEMOHCTPUPOBATH €ro IOHUMAHUE: ONUCLIBAMb U XaApaKme-
puzosame TabImaHyI0 PopmMmy [leprnoanyaeckoil CHCTEMBI XUMHUYC-
CKHUX DJICMEHTOB: pa3iludaTh MOHATHUS «rjlaBHas moarpynmna (A-
rpynmna)» u «nobounas noarpynmna (b-rpynma)», mansie u 605b-
e TIEPUOIBI; COOMHOCUMb 0003HAYCHUS, KOTOPBIC UMEIOTCS B TIe-
pHUOIMYECKO# TaOJIMIle, C YUCIIOBBIMH XapaKTEPUCTUKAMHU CTpPOE-
HUSI AaTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsif sijipa, oo1ee
YHCIIO JICKTPOHOB U PACIIPEJICIICHUE UX I10 SJICKTPOHHBIM CIOSIM );
00bsicHAMb 00IIMEe 3AaKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 2JIEMEH -
TOB U UX COCI[I/IHCHI/Iﬁ B npeaciiax MaJiblX NMEPUOAOB U TJIABHBIX MO -
rpynn ¢ ydéToM CTPOEHHUSI UX aTOMOB;

6) xraccuguyuposams XUMHUYECKHE DIIEMEHTHI, HEeOpraHudve-
CKHMe BEIISCTBAa; XUMHUYECKHE peaKInu (110 YHUCIy U COCTaBy yda-
CTBYIOIIIUX B PEAKIIUH BEIIECTB, IT0 TCIIIOBOMY 3(PPEKTy, MO u3Me-
HEHUIO CTEICHEH OKUCICHHUS XUMHYIECKUX JIEMECHTOB);

7) xapaxmepuszoeamse (onucviéams) OONIHE U CHEIUPUUIESCKHE
XUMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, NOJATBEPXK -
Jasi OIIMCaHue NPUMEPAMU MOJIEKYJISIPDHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOIIINX XUMHUYCCKUX peakum‘/i;

8) cocmaensms ypaBHEHHUS DIICKTPOIUTHUCCKON THUCCOIIAAITAH
KHMCJIOT, IIEJIOUEeH U COoJIel; MOJHbIC U COKpaAllIEHHbIE YPAaBHEHUS pe-
aKIMii TOHHOTO OOMEHa; ypaBHEHUSI PEaKIINii, ITOATBEPKIAAFOIINX
CYILIECTBOBAHHUE F'€HETUYECKON CBSI3U MEXK Iy BEIlIECTBAMHU pa3jIny-
HBIX KJIaCCOB;

9) packpvieams CYUHOCTh OKHCIHUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakmuii MocpeacTBOM COCTABJICHUS! 2JIEKTPOHHOTO OajaHca 3THX
peaxkuuii;

10) npoenozuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOEHHUSI; BO3BMOXKHOCTH NPOTEKAaHUSI XUMHUYECKUX MpEeBpalleHun
B Pa3JIMYHBIX YCIOBUSIX;
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11) egwiuucnams OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJISIPHYIO
MaccChl BEIIECTB; MAacCCOBYIO JIOJIIO XUMHUYECKOTO 3JieMeHTa 1o ¢Gop-
MyJ€ COCIMHEHHUS; MAaCCOBYIO JIOJIIO BEIIECTBAa B PAacTBOPE; MPOBO-
JUTH PacdEThl IO YPABHEHUIO XMMHUYECKOU PEaKINH;

12) credosams mpaBuiIaM MOJIb30BAHHUS XUMUYECKOW MOCYHOH U
JTa0opaTOpHBIM OO0OpyIOBaHMEM, a TaKXKe IIpaBHJIaM OOpalIeHUs
C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH IO BBIITOJIHEHUIO
JJaGOPATOPHBIX XMMHUUYECKUX OIBITOB MO IOJYYEHHIO U COOMPAHHIO
ra3zoo0pa3HbIX BEHIECTB (AaMMHAKa U yIJIICKHUCIIOrO rasa);

13) nposooums peakuuu, MOATBEPKIAAOINIAEC KAYCCTBEHHBIH CO-
CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUJI-
Opomun-, nonun-, kapbonart-, ocdar-, cummkar-, cyisdar-, TH-
JIPOKCHUI-WOHBI, KATUOHBI AaMMOHHS M HOHBI M3YyUYE€HHBIX METAJIOB,
MIPUCYTCTBYIOIIHME B BOJAHBIX PACTBOPAaX HEOPraHMYECKUX BEIIECTB;

14) npumensms OCHOBHBIC ONEPAIUHM MBICIUTEIBHON NEATEIBHO-
CTH — aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IIECHNE, CUCTEMAaTH3aIHIO,
BBISIBJICHUE NPUYUHHO-CJICACTBEHHBIX CBS3€d — JUISI H3Y4YCHUS
CBOMCTB BEIIECTB M XUMHYECKHX DPEaKIHii; €CTECTBEHHO-HAy4YHbIC
METOAbl TO3HaHUs — HAOIIOAEeHNE, U3MEPEHHE, MOJIEINPOBAHHUE,
SKCIIEPUMEHT (peajbHBIH U MBICICHHBIN).
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TEMATWYECKOE TM/TAHUPOBAHWE

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE Bpems

8 KJIACC

(2 4y B Hegento, Bcero 68 4, U3 HMX 3 4 — pe3epBHOE BpeMS)

IIpuMepHBbIe TeMBl,
pacKpbIBaoIye JAaHHBIN
pa3jeJ nporpamMmsi,
M KOJUYECTBO  YacoB,
OTBOAMMOE Ha MX U3yYeHHe

OcHOBHOE coaeprKaHue

OCHOBHbIEe BHJbI [J€ATEJTbHOCTH
06y4YarIMxcsa

Pasnen 1. llepBoHavaibHble XuMuyeckue mousitus (20 u)

Tema 1. XuMusi — BaKHasi
06J1aCTh €CTeCTBO3HAHUA U
NPaKTUYeCKOH JesaTeIbHO-
CTH YeJIOBEeKa

Gy

IIpenmer xumuu. Pojb XUMHUHM B >KU3HU
qeoBeKa. XMMUsI B CHCTEME HaYK.
MeTo/1bl TIO3HAHUS B XUMHHU.

Tena un BemectBa. PuU3nueckue CBOMCTBa
BEIIECTB. ArperatHoe COCTOSTHHE
BeriecTB. UNCThIC BEIIECTBA U CMECH.
Cnoco6bl paszaernieHust cMmeceil. dusmye-
CKHEe U XUMHUYEeCKHe sBIeHUs. [Ipn3Ha-
KH U YCJOBHSI MPOTCKAHUST XUMHUYCCKUX
peakmii.

3HAKOMCTBO C MpaBUJIaMu 0E€30MaCHOCTH
u npuémamMu paboThl B XUMHYECKOI
J1a0opaToOpuH.

JleMoHCcTpauuu

1. JlabopaTopHOE 000pyaOBaHHUE.

2. PasnuuHbple BUILI XUMHYECKOM
MOCYIbI.

6 PackppIBaTh CMBIC]T H3y4aeMBbIX
TTOHSITHH.

6 PackpbIBaTh poJib XUMHHU B TIPUPOJIC U
JKA3HU YeJIOBEKa, €€ CBA3b C APYTUMHU
HayKaMH.

6 PaznmuuaTh 4MCTHIE BEIIECTBA U CMECH,
OJTHOPOJHBIC U HEOTHOPOIHBIE CMECH.

6 PaznmuuaTh (U3UUECKUEC U XUMHUUCCKHUC
SIBJICHUSI.

6 OmpenensiTe NMPU3HAKA XHUMHYECCKHX
peakiuii 1 yCJI0BHsI UX ITPOTEKAHUSI.

6 CrnenoBaTh TMpaBWJIaAM ITOJIb30BAHHS
XUMHUYECKOHU MOCYI0H U 1a00paTOPHBIM
obopyIoBaHHEM, a TaKXe IIpaBUIIaM
oOpamieHusT € XWMHYECKHMH Belle-
CTBaMH B COOTBETCTBUU C MHCTPYKIIHUS-
MH TI0 BBINOJHECHUIO TPaKTHYSCKUX
paoor.
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3. O6pas1bI BEIIECTB.
4. CniocoOs! pasneneHust cmeceil (pruib-

TpOBaHHE, BBIIAPUBAHUE,  JUCTHILIS-
s, xpomaTorpadust).
JlaGopaTopHble M  IpPaKTHYECKUEe
paéoThl

Jlabopamopnuvie onvimoi:

Omnuncanve GU3NYECKUX CBOWCTB BEILIECTB.
Pasnenenne cMecy ¢ MOMOIIBIO MarHUTA.
Ilpaxmuueckue pabomoi:

Ne 1. IIpaBmia pabotsl B naGopaTopuu
" IpUEMBI 00paIieHus ¢ JJabopaTOPHBIM
000OpyIOBaHHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYHMCTKHU OBAPEHHOM COJIN)

6 IlnaHnupoBaTh M MPOBOAUTH XHUMHYE-
CKMH DSKCHEpUMEHT MO0 U3YYEHUIO U
OIHMCAaHUIO puznaecknx CBOMCTB
BEIIIECTB, CIIOCOOOB pa3esIeHUus] cMeceit
BEIIECTB.

6 HMcnonwp3oBaThb TIpU  BBINIOJIHEHUU
yu4eOHBIX 3aJlaHMM MW B IIpoliecce
HCCIeN0BATEIbCKON JIeATEIbHOCTU
Hay4HO-IIONYJISIPHYIO JIUTEepaTypy

XUMHUUYECKOI'0 COJIep>KaHUs, CIpPaBOY-
HbIE MaTepuasbl, pecypcsl HTepHeTa.

6 BrpicTpauBaTh pa3BEPHYTbIE ITHCbMEH-
Hbl€ U YCTHBIE OTBETBHI C ONOPOHM Ha
uHpoOpMaMIO U3 ydeOHHKAa M CIIPaBOY-
HBIX MaTE€PHAJIOB, TPAaMOTHO HCIOIb30-
BaTh M3YYEHHBIM NOHSITHUMHBIN anmapat
Kypca XUMHU

Tema 2. BemjecTBa
U XMMHYecKUe peaKnuu
(15 q)

ATOMBI M MOJIEKYJIbI. XHUMHYECKHE
3JIEMEHTBI. 3HAaKW (CUMBOJIBI) XHMHYE-
CKUX »dJIeMeHTOB. lIpocThie U CJIOKHBIC

BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE|
yUeHwue.
Xnmuueckast ¢opmyna. BameHTHOCTH

aTOMOB XHUMHUYECKHUX 3JIEMEHTOB. 3aKOH
TIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCH-
TeabHast aToMHast Macca. OTHOCHUTEIbHAS
MOJIEKyJIsIpHasg Macca. MaccoBass nomsa
XMMHYECKOIO DJIEMEHTAa B COCIHHCHUU.
dusnyeckrue U XUMHYECKUE SIBICHUS.
Xumundeckasi peakuusi. [Ipu3znaku

U YCJIOBUA HPOTEKAaHUS XHUMHYECKHUX|
peaknuii. XMMHU4YeCcKUe ypaBHEHUSI.

6 IlpuMeHsITb  eCTeCTBEHHO-HAay4YHEIS
METOJbl IMO3HaHUus (B TOM YHCIIE
HaOJIIOJICHUE, MOJCIUPOBAHUE, JKCIIe-
pUMEHT) W  OCHOBHBIE  OIEpallH
MBICITUTEIIBHOM JeATeNIbHOCTH (CpaBHEe-
HUE, KIIacCUupUKANUsi) 1 H3YUYCHHUS
BELIECTB U XUMHUYECKHUX PEaKIUil.

6 PackpbIBaThb CMBICI  H3y4YaeMbIX
MOHSTHII M 3aKOHOB M NHPUMEHSTH 3TH
MOHSTHS TIPU  OINKWCAHWHM  CBOWCTB
BEIIECTB U UX IPEBPAILICHU.

6 Paznuuath GpU3NUECKHE U XUMHUYCCKUE
SIBJICHUSI, OOBSICHITH HMX CYIIHOCTH C
TOYKH 3PESHUSI AaTOMHO-MOJIEKYJISIPHOT'O
YUCHHSI.
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& [IIpooonscenue maba.

IIpumepHbIe TeMBbl,
packpbiBaoliye JaHHBIN
pa3jeJ1 nporpamMmsi,
M KOJMYECTBO  YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BHU/bI JeATEeJTbHOCTU
06y4Jaromuxcs

Tunbl XUMHUYECKHX pEaKIui (coeauHe-
HUSI, pa3JIOKCHUsI, 3aMCIICHHsI, OOMCHA).
3aKOH COXpaHEHHUS MacCChl BEIIECTB.

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

JleMoHCcTpanuu

dusnueckne  sABICHHUS  (pacTUpaHUE
caxapa B CTyIKE, KHIICHHEC U KOHJICHCa-
11T BOJIBI U T. [1.).

XUMUYeCcKHe siBJICHUS (TOpEeHUE CBEYMH,
pasnokeHHWe caxapa, B3aUMOJCUCTBHE
CEepHOU KHCIOTHI C XJIOPUJIOM Oapwus,
pasnoxenue ruapokcuna wmeau(ll), B3a-
UMOJICHCTBUE JKejie3a C Cepoil, B3aUMO-
NeUCTBHE JKelle3a C pPacTBOPOM COJIH
meau(1l)).

OImbIT, WUIIOCTPUPYIOUINI 3aKOH CcOXpa-
HEHUWsI MACChI.

JlaGopaTopHble U NPaKTHYeCKHue PaGoThl
Jlabopamopnuvie onvimol:

I[Ipumepsr (usmyecknx sBICHUN (TUIAB-
JIGHUE BOCKA, TasTHUE JIbJIA).

6 OnpenensaTrh NPU3HAKH XUMHYECKHUX
peakiuii, yCIOBHs UX IPOTCKAHHUS.

6 OOBACHATH CYIIHOCTH (U3MYECKUX H
XHUMHYECKHUX SIBJICHUH C TOYKH 3PEHUS
aTOMHO-MOJICKYJISIPHOT'O YUYCHUS.

6 Kiaccupunuponatsb XUMHYCCKHUE
peakiuu (IO YUCIy U COCTaBy pearupy-
FOIIIUX U OOPa3yOIINXCS BEIICCTB).

6 CocraBisite (GopMyabl  OMHapHBIX
BEIIECTB 110 BAJICHTHOCTH U OIPEICIISTh
BaJICHTHOCTH 110 (hopMyJiamM BEIIECTB.

6 PaccTaBisiTh KO2((HUIIMEHTHI B ypaBHE-
HUSIX XUMUYECKUX PEaKIIUi.

6 CienoBaTh IpaBWJIaM TOJIb30BAHUS
XHMHWYECKOH MOCYI0H U 1abopaTOpHBIM
000Opy/OBaHHEM, a TaK)Ke MpaBHIIaM
o0paleHusi ¢ BeleCTBaMH B COOTBET-
CTBHUH C HUHCTPYKHIUSIMU I10 BBITTOJIHE-
HHUIO  J1a0OpaTOPHBIX  XHMHYECKHX
OIIBITOB.

6 HMcrnonb3oBaTb MHOpHU  BBINIOJIHEHUU
y4eOHBIX 3aJaHuUil W B Ipolecce
HCCJIEIOBATEILCKON esATeIbHOCTH
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IIpumepst XUMHUECKUX SIBJICHUH|
(mpokaiMBaHUE MEIHOH  IIPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C  KHUCJIOTOM).

Mopnenn aTOMOB U MOJIEKYJI.

Buviuucnenusn

— OTHOCHUTEJIBHOII MOJICKYJISIPHON
Macchl BEIIECTB;

— MacCOBOU JOJIM XUMHYECKOI'O 3JICMEH-
Ta 110 popmyJie COeTUHCHUS

HAyYHO-TIOIYISIPHY IO JIUTEpPATypy
XUMHYECKOTO COJAEPKAHUS, CIpaBOd-
HbIE MaTepuasl, pecypcel IHTepHeTa.

6 BpicTpauBaTh pa3BEPHYTHIE ITMCHBMEH-
HbIE M YCTHBIE OTBETBHI C ONOPOH Ha
uHpOpMaIHIO U3 ydeOHHKAa M CIIpaBOU-
HBIX MaTE€pPHaAJIOB, TPaAaMOTHO HCIOIb30-
BaTh W3YYCHHBIM MNOHATUMHBIN amnmapart
Kypca XUMHU

Paspgesn 2. BaxkHeiiline npejcTaBUTe/IM HeopraHmyeckux Beiects (30 u)

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

Bos3ayx — cmech razos. CoctaB Bo3ayxa.
Kucnopon — siemMeHT u mpoctoe Belie-
cTBO. O30H — aIOTpoOIHAsT MOau(UKa-
nusl Kucjaopoaa. HaxoskaeHue Kuciiopo-
1a B mpupoje, (pu3MUecKre U XUMHUUe-
CKHE CBOMCTBa (peakilMd OKHUCJICHUS,
ropenue). YCIOBHsS BO3HHKHOBEHUS U
npekpaiieHus ropenus. [lonsitue

00 okcuaax.

Crioco6bl  TOJIydeHHs]  KHCJIopoJa B
nmaGoparopuu u MPOMBIIIUICHHOCTH.
IIpumenenune kuciaopoaa. Kpyrosopor

KHCJIOPOJ1a B IPUPOJIE.

TeruoBoit 3deKT XUMHYESCKOU peak-
UH, TIOHSTHE O TEePMOXUMHUYECKOM
YPaBHEHHH, DK30- M DHIOTCPMHUUYCCKHX
peaKIusx.

6 PackpbpIBaTh CMBICII H3y4daeMbIX
NOHSITUH U NPUMEHSITh 3TU MOHSATUS
IpU ONMCAHUHU CBOMCTB BEIIECTB U UX
IpeBpalleHuit.

6 XapakTepu3oBaTh (omHCHIBATH)
COCTaB BO3J1yXa, (PU3WYECKHEe H XH-
MHYECKHE cBOMCTBa KHCI0poa,

CTIIOCOOBI €0 MOJTYYEeHHsI, IPUMEHEHHE
U 3HA4YCHHE B TMPUPOAC U IKU3HU
genoBeKa.

6 CpaBHHBaTh pEAKIUH TOPCHHUS H
MEIUUICHHOTO OKHUCJICHHUSI.

6 CoOupath npUOOPHI TSI HOTYyYSHUS
KHCIIOpoaa (BBITECHCHHEM BOJBI H
BO3/1yXa).

6 Pacno3naBath
KHCJIOPO.

OITIBITHBIM HyTéM
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& IIpoodonswcenue maba.

IIpumepHbIe TeMBbl,
packpbiBaoliye JaHHBIN
pa3jeJ1 nporpamMmsi,
M KOJMYECTBO  YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BHU/bI JeATEeJTbHOCTU
06y4Jaromuxcs

TonnnBo (HedTH, Yroidb © MeETaH).
3arps3HeHHE BO31yXa, CIOCOOBI  €ro|
MIPEJOTBPAIICHHS. Y CHJICHHE TapHUKO-
Boro »sddekra, pa3pymieHHE O30HOBOTO,
cI1os.

JleMoHCcTpanuu

BsaumoneiictBue pocdopa, cepbr

M JKeJie3a ¢ KUCIOPOIOM (BO3MOXKHO
HCITOJIb30BaHUC BI/IILGOOHLITOB).
OmpesiesieHNe COJEpKaHUsT KUCIOPOIa
B BO3yXE€.

OIBITBI, IEMOHCTPUPYIOIINAE yCIOBUS

BO3HHKHOBCHU 141 NpCKpallcHuA
TOpPEHUS.

JlaGopaTopHbie U NpaKkTHYecKue
pa6oTsl

Jlabopamopnuiil onvim:

O3HaKkoOMJIEHHE C 00pa3IaMHu OKCHJIOB.
ITpaxmuueckasn paboma.

Ne 3. Ilosydenne u cobuUpaHHUe KHUCIIOPO-
J1a, N3y4eHHE ero CBOMCTB.

6 MCrionb30BaTh XMMUYECKYIO CUMBOJIM-
Ky JUIs COCTaBJeHHsT (POPMYJI BEIIECTB,
MOJIEKYJIIPHBIX ~ YPaBHEHHH XHUMHYE-
CKHX PEaKIUi ¢ y4acTHEM KHCJIOPOJa.

6 OOGBSICHATH CYIIHOCTH YKOJIOTHIECKUX
po6JIeM, CBSI3aHHBIX C 3arpsA3HEHHUEM
BO3/yXa.

6 CrieoBath npaBwiiaM Ge30mmacHoO pado-
ThI B J1aOOPaTOPUU MPU UCIIOIB30BAHUN
XUMHUYECKOHN MOCY/IbI U 000PYIOBAHMS,
a TakKe mpaBWiIaM oOpauieHus ¢
FOPIOYHMMH BENIECCTBAMH B OBITY.

6 IlmanupoBaTb | OCYIIECTBJIATH Ha
MPAKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,

NPOBOJAUTH HaOJIIOIeHYSI, nenaTth
BBIBOJBI IO pe3ylbTaTaM dKCHEpH-
MEHTa.

6 YyacTBOBaTh B COBMECTHOH paboTe
B rpyIIe.

6 Hcrnonb3oBaTh MpHU  BBITIOJHEHUHU
y4eOHBIX 3aJaHWil W B THpoIrecce
HCCJICIOBATEIbLCKON AESITEILHOCTU
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Botuucnenusn

— MOJICKYJISIPHOU MacChl KHCIOpOaa

U O30HAa HAa OCHOBAaHHH aTOMHOW MAacCCHI
XHMHYECKOI'0 DJIEMCHTA

HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
XMUMHYECKOTO COAEpKAHUs, CIIpPaBOU-
HBIE MaTepuaibl, pecypchl MHTepHeTa.

6 BricTpauBaTh pa3sBEpHYThIC IIUCbMEHHBIC
U YCTHBIE OTBETHI C OMOPOH Ha MHpOpMa-
U0 U3 y4eOHMKAa M CIPaBOYHBIX MaTe-
pHaoB, TPaMOTHO UCIIOIb30BaTh U3yUeH-
HBIM NOHATUMHBIN annapaT Kypca XUMUU

Tema 4. Bopgopoga.
IlonsaTue o Kucaorax
M COJIAX

(59)

Bonopon — »snemMeHT u mpocToe Bemie-
ctBo. Haxoxxnenue B mpupone, ¢puzmde-
CKME ¢ XUMHYECKHE CBOHCTBa (HaA
npuMepe B3aMMOICHCTBUS ¢ HEeMeTasla-
MH W OKCHIAMH METaJUIOB), IPHUMCHE-
HUE, CIIOCOOBI TTOJTyYCHUS.

IToHsITHE O KHMCJIOTaX U COJISIX.

JleMoHCcTpanuu

TTonyuenue, coOupaHHe MW pacrio3HaBa-
HHE BOJIOpOJia.

I"openue Bosopona.

B3aumonetlictBue Bogopoaa ¢ OKCUJI10M
meau(1l).

JlaGopaTopHble U  NpaKTH4YeCKue
pa6oTsl
JlabopamopHhuviii onwvim:

B3anMoaeiicTBHE KUCIOT ¢ METallIaMH.
Ilpakmuueckas paboma:

Ne 4. TTonyuenue u cobupaHue BoAOpoOAa,
M3y4YEeHHUE €r0o CBONCTB.

6 PackpbeIiBaThb CMBICI H3y9aeMBbIX ITOHS-
THIA U OPUMEHSITH TU NOHSITHS IIPHU
ONHMCAaHWHM CBOHCTB BEMmIECTB W WX
IpeBpalicHuM.

6 XapakTepu3oBaTh (OmHUCHIBATH)
(pm3nueckne M XMMHYECKHE CBOWMCTBa
BOJOPOJAa, CHOCOOBI €ro IOJIy4eHHUs,
IIpUMEHEHHE.

6 CoOuparts IpuOOp AJIs MOTYIESHHS BOJO-
pona.

6 Mcnonp30BaTh XUMHYECKYIO CHMBO-
JUKy IS COCTaBJIeHUs  (opmydr
BEIIECTB, MOJIEKYJSIDHBIX ypaBHEHHI
XUMHYECKUX PEakIuid C ydacTHeM
BOJIOPOJIA.

6 CnenoBaTh mnOpaBwWiamM Oe30MMaCHOU
paboTsl B 1a00paTOpHUH MPH HUCTIOIb-
30BaHUM XHMHYECKOM TIOCyOBl |
o0opynoBaHUs, a TakXKe IpaBUIaAM
oOpamieHus ¢ TOPIOYNMH BEIIECTBAMH
B OBITY.
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IIpooonocenue maba.

IIpumepHbIe TeMBbl,
packpbiBaoliye JaHHBIN
pa3jeJ1 nporpamMmsi,
M KOJMYECTBO  YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BHU/bI JeATEeJTbHOCTU
06y4Jaromuxcs

Botuucnenus

— MOJICKYJISIDHOI MacChl BEIIECTBA Ha
OCHOBAaHHUM aTOMHOM MAacChbl XMMHYE-
CKHX DJIEMEHTOB

6 IlnanupoBaTh M OCYWISCTBJIATH Ha
MPAKTUKE XHUMHUYECKHE DKCIIEPUMCHTHI,
IIPOBOJUTH HaOIIONCHUS, JenaTh
BBIBOJIBI ITO pe3ybTaTaM dKCIIEPUMEHTA.

6 YgyacTBOBaTh B COBMECTHOH padoTe B
rpymnre

Tema 5. KosimyecTBeHHbI€|
OTHOLUIEHUA B XUMHUH
(4w

KomnuuecrBo BemectBa. Moisb. Mousip-
Hass Macca. 3akoH ABoragpo. Moisip-
HBIIT 00BEM ra3oB. PacuéTsr mo xumMmue-
CKHUM ypaBHCHHUSIM.

JleMoHCcTpanus
OO0pa3zubl BEMIECTB KOJIUIECTBOM 1 MOITB.

Boiuucnenun

— 00BEMa, KOJIMYeCTBa BEIleCTBa rasa
110 €TO M3BECTHOMY KOJIMYECTBY BeIlle-
CTBa WK 00BEMY;

— 00BEMOB Tra3oB 10 YpPaBHEHUIO
peaKnuy Ha OCHOBE 3aKOHA OOBEMHBIX
OTHOIIICHUI Tra30B

6 PackppIBaTb CMBICI M3y4aeMbIX
HOHATUH U NMPUMEHSITH 3TH ITOHSITHS,
a TaK)Ke M3yUYCHHBIC 3aKOHBI U TEOPHUU
IJIs1 pelIeHUs pacuETHBIX 3aad.

6 BBMHUCISITE MOISIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BemiecTBa, oO0bEM rasa,
Maccy BEIIeCTBa;

6 IlpoBoauth pacué€Tbl MO YpPaBHEHUSIM
XAMHYECKUX pEaKIHui: KOJINIEeCcTBa,
00BéMa, Macchl BEIMIECTBA MO U3BECTHO-
MY KOJIHUYECTBY, 00BbEMY, Macce peareH-
TOB HJIM IIPOTYKTOB PEaKIIUH.

6 BrpicTpanBaTh pa3BEPHYTbIE NHUCbMEH-
HBIE M YCTHBIE OTBETHI C OIOPOi Ha MH-
opmaruio 3 yueOHUKA U CIIPAaBOYHBIX
MaTepHaJioB, TPAMOTHO HCIIOJIH30BaTh
U3YYEHHBIM  MOHATUHHBIA  anmapar
Kypca XUMHUH
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TeMma 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAHUAX
()

dusuueckue CBOWCTBA BOJBI. AHaINU3
U CHHTE3 — METO/bI U3yUYCHHUS COCTaBa
BOJIBI.

XUMU4YecKue CBOICTBa BOJIBI
(peakuuu ¢ MeTaljlaMH, OKCHIAMU
METaJJIOB U HEMETAJLJIOB).

CoctraB ocHoBanuii. IloHsiTne 00 HWHIM-
KaTopax.

Bona kak pactBopuTenb. PacTBOpHI.
PacTBOpUMOCTE BEIIECTB B BOJIC.
HacermieHnupie " HCHACHIIIICHHBIC
pacTBOpbl. MaccoBasi q0Jisl BEIIeCTBa B
pacTBOpeE.

Ponp pacTBOpOB B mpUpOAC U B KU3HU
qesioBeka. KpyroBopoT BOJibI B IPUPOJIC.
3arps3HeHne TpUPOAHBIX Boxa. OxpaHa
M OYMCTKA OPUPOTHBIX BOX.
JleMoHCcTpanuu

DJEeKTPOJIN3 BOJBI; CHHTE3 BOJBI;
B3aMMOJICHCTBUE BOJIBI C METAJLJIaMH
(Na, Ca) (BO3MOXXHO HCITOJIb30BaHHE

BUJICOMATECPHUAJIOB).
PacTBOopeHHe BCLIECTB C  Pa3JIHYHOMN
PacTBOPUMOCTBIO.
WccnenoBanne pacTBOPOB — KHCIOT U

1IEeJI0YEH C MOMOIIBIO UHIAMKATOPOB.

JlaGopaTopHbIe U NnpaKTU4ecKHue
pa6oThl

Ilpakmuueckas paboma.

Ne 5. IlpuroroBieHue pacTBOpPOB C
omnpeneEHHON MaccOBOM Ao0Jeit pac-
TBOPEHHOTO BEIIECTBA.

6 PackpbIBaTh CMBICIT H3y4aeMbIX
HOHSTHH U IPUMEHSTHh 3THU HOHSTHS
MpY ONIMCAaHUHN CBOMCTB BEIISCTB U UX
IIpeBpallcHUH.

6 XapakTepH3oBaTb (QHU3NYECKHE U
XHUMHYSCKHE CBOMCTBA BOJBI, €€ POIIb
KaK pacTBOPUTEISI B IIPHUPOIHBIX
nporeccax.

6 CocTaBJIsITh YpaBHEHHUS XHMHWYECKHX
peakuuii ¢ yyacTHeM BOJBI.

6 OOBACHSITH CYIIHOCTH JKOJOTHYSCKHUX
npooieM, CBSI3aHHBIX C 3arpsi3HCHUEM
OPUPOIHBIX BOJ, CIIOCOOBI OYHCTKH
BOJBI OT INpHMEcCEeH, MEphl MO OXpaHe
BOJI OT 3arpsI3HECHHUS.

6 IlmanmpoBaTh U OCYIIECTBIATH Ha
TMPAKTHKE XUMHYIECKHE YKCISPHUMEHTEI,
OPOBOAUTH HAOIIONECHUS, AeNaTh BBI-
BOJIBI ITO pe3yJIbTaTaM dKCIEPUMEHTA.

6 CrnenoBaTh mnpaBmiIamM Oe30MmacHOM
paboThl B Ta0OpaTOPUH MPU HCHOIB30-
BaHUH XUMHUYIECKOI MOCYBI B 000pya0-
BaHUS.

6 IIpoBOIUTH BBEIYHUCICHUS C MPUMEHEHH -
€M TIOHSITHSI «MAaccoBas JOJISI BEIIEeCTBa
B pacTBOpe».

6 Ucrmonp30BaTh IIPU  BBIIOJHEHUU
y4eOHBIX 3aJaHMii W B IIpolecce
HUCCJICA0BATEIbCKOM NeSATECIIbHOCTH
HAy4YHO-TIOMYJISIPHY IO JUTEPATYPY

XUMHYECKOIO COIEPIKAHMs, CIIpaBOY-
Hble MaTepHaJIbl, pecypchl VHTepHeTa.
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R IIpoodonsxcenue maba.

IlpuMmepHbIe TeMBI,
packKpbIBawIye JaHHBIN
OCHOBHBIE BH/BI JAeATeJbHOCTH
pasjeJ nporpamMmsl, OCHOBHOe coAep:KaHue
06y4Jaromuxcs
u KOJIN4eCTBO 4acos,
OTBOAVMOE HA X U3y4YeHHue
Buviuucnenun 6 BpIicTpauBaTh pa3BEPHYTHIE NHUCHBMEH-
— C UCHOJIB30BAaHUEM IOHSTHSI «KMaCCO- HbIE M YCTHBIE OTBETHI C OMNOPOH Ha
Bas JIOJIsI BEIIECTBA B PACTBOPE» nH(popManuo U3 ydeOHHKA M CIPaBOY-

HBIX MaTEepPHAJIOB, TPAMOTHO HCIIOJIb30-
BaTh M3YYEHHBIM NOHSITHUMHBIN anmapat
Kypca XUMHUH

Tema 7. OCHOBHBIE KJIaCChI Knaccudukanms Heopranmdeckux| 6 KrnaccudunmpoBars  HU3ydaeMble

HeopraHu4ecKHx COEeOUHECHUIA. BEIIIECTBA [0 COCTaBY U CBOMCTBaM.

coeJUHEeHUM Okcubl: COCTaB, knaccudpukanus| 6  CoctaBisite  (GOPMYJIBl  OKCHJIOB,

(11 9) (OCHOBHBIE, KHCIOTHBIE, aM(dOTepHBIe,| KHCIOT, OCHOBAaHHWH, COJIEH N HA3bIBAaTh
HecoJieoopasyromnme), HOMEHKJIATypa] WX MO0 MEeXIyHapOoJHOW HOMEHKIIA-
(MexayHapoJHasi U TpUBUAJIBHASA). Type.

ITonyuenne wu XuMHU4YecKHe cBoMcTBal 6 IIporno3upoBaTh CBONMCTBA BEIIECTB Ha
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX| OCHOBE OOINX XHWMHUYECKHX CBOMCTB

OKCHJIOB. M3YYEeHHBIX KJIACCOB/TPYIIT BEIIECTB,
OcHOBaHUsI:  COCTaB, KJacCHU(UKAINSA, K KOTOPBIM OHHU OTHOCSITCS.

HOMEHKJIaTypa (MexxyHapoIHas n| 6 CocTaBIsITh MOJIEKYJSIDHBIE YypaBHE-
TpUBHAJIbHAS), (U3NYECKHE W XUMHUYE-| HHUS peaxuuii, WJLTIOCTPUPYIOIINX
CKHE CBOICTBa, CIIOCOOBI IOJIy4eHHs.| XHMHYECKHE CBOHCTBA M  CIIOCOOBI
Kucmorer:  cocraB, kiaccuduKanus, IOITyUSHUS BELIECTB U3y4YEeHHBIX
HOMEHKJIaTypa, (U3NWYEeCKHe U XHUMH4Ye- KJIACCOB/TPYIII, a Tak)Ke IOJTBEepIKIaa-
CKHE CBOHCTBA, CIIOCOOBI MOJIYYEHHUS. IOLIMX T'E€HETHYECKYI0 B3auUMOCBSI3b

Psig akTHBHOCTH METAJJIOB. MEXKAY HUMMU.
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Conn (cpennne): HOMEHKJIaTypa,
CIocoObl TOIYYeHHUsI, B3aUMOJICHCTBHUE
cojleii ¢ MeTayjulaMH, KHCJIOTaMH,
[IeJI09aMH1 U COJISIMH.

T'eHeTnueckasi CBsi3b MEXAY KIlAcCaMH|
HEOPraHUIEeCKUX COCTUHEHHH.

JleMoHCcTpanuu

O06pa3ubl HEOPTAaHUYSCKHUX BEIIECTB
Pa3TUYHBIX KJIACCOB.

BzaumoneiictBue pacTtBOpa cepHOH|
KUCHOTHI ¢ okcuaoM meau(1l).

Peakuus neitpanuzanuu.

BriTecHeHne omHOrOo MeTauia OpyruMm H3
pacTBOpa coJI.

JlaGopaTopHbIe U NnpaKTU4ecKue
pa6oThbl

Jlabopamopnvie onvimut:
B3aumoneilictBue KHUCIOT ¢ MeTalJIaMU.
ITonyuenue HepacTBOPUMBIX OCHOBAHUM.
BzaumopneiictBue HEpPacTBOPUMBIX
OCHOBAHMUH C KUCJIOTaMU.

Paznmoxxenne rtunpokcumma wmenu(ll) mpum
HarpeBaHUH.

IIpakxmuueckasn paboma:

Ne 6. Pemrenne 5»KCIiepUMEHTAIBHBIX
3agay 1o TemMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIMHEHUI.

Bovtuucnenusn
— II0 YpaBHEHUSAM XUMHUUYECKUX pEaKIUi

6

6

6

6

o

ITpon3BOANTE BBIUUCIICHUS IO ypaBHe-
HUSIM XUMHUYECKUX PEaKIIHii.

IInaaupoBaTh W OCYIIECTBISITH Ha
MPaKTHKE XUMHYECKHE SKCIICPHUMEHTEHI,
MIPOBOJIUTH HaOJIIOICHUS, JieNnaTh
BEIBOJBI 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

CnenoBath TmpaBWwiIaM Oe30macHOU
paboThl B JIaGOPATOPHUHU MPHU HUCIOIB30-
BaHMHM XUMHYECKOH MMocyibl 1 000py0-
BaHMSL.

Hcnonp3oBaTe IIpU  BBINOJIHEHUU
y4eOHBIX 3aJlaHMM HW B IIpoIecce
HUCCIeN0BATEIbCKON eATEeIbHOCTHU
HAyYIHO-TIOMYJISIPHYIO JIUTEpaATy Py

XUMHUUYECKOT'0 COJIepKaHUs, CIpPaBOY-
HBIE MaTepHaibl, pecypchl HTepHeTAa.
BricTpanBaTth pa3zBEPHYTHIE MHUCbMEH-
Hble M YCTHBIC OTBETBHI C OMNOPOH Ha
uHbOpMaMIO U3 y4eOHHKa W CIIpaBOY-
HBIX MaTe€pHajoOB, I'PAMOTHO HCIIOJIB30-
BaTh M3YYEHHBINM NMOHSITHUNHBIN anmapat
Kypca XUMHHU




w
& IIpoodonscenue maba.

IIpumepHbIe TeMBbl,
packpbiBaoliye JaHHBIN
pa3jeJ1 nporpamMmsi,
M KOJMYECTBO  YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BHU/bI JeATEeJTbHOCTU
06y4Jaromuxcs

Paspen 3. Ilepuoauyeckuii 3aKoH U [lepuoguyeckas cucreMa XMMHU4YeCKUX 371eMeHTOB /. U. MeH1es1eeBa.
CTpoeHMe aTOMOB. XMMHU4YecKasi CBSA3b. OKUC/IUTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuui (15 u)

Tema 8. Ilepuogudeckuii
3akoH u Ilepuoaunyeckas
cucremMa XUMHYECKUX
asiemeHTOB /I. U. MeHaee-
eBa. CrpoeHue aTtoma (7 4)

IlepBbie TONBITKH  KJIAacCUPHUKAIIHH
XUMHYECKUX >JIeMeHTOB. lloHsiTHE O
rpynmnax CXOJHbBIX 3JIEMEHTOB (1LeJI04-
HBIC U ILICJIOYHO3EMEJIbHBbIC MeETaJlIbI,
TaJ0TeHbI, HHEPTHBIC T'a3bl).

DJIEeMEHTHI, KOTOpEIE obpasyror
am@oTepHbIEe OKCHABI ¥ THIPOKCHUIBI.
Ilepuonuueckuii 3akon u Ilepuonu-

yeckasi CUCTeEMa XUMHUYECKHX 3JIEMEHTOB
J. U. MenneneeBa. Ilepuonsi, rpynimsi,
HOATrpYIIbL. duznueckuit CMBICH
MOPSIAKOBOTO HOMEpa >JIEMEHTa, HOMe-
POB Iepuoia v TPYIIbI.

Crpoenne artomoB. CocTaB aTOMHBIX
syep. M3orombl. DnexkTpoHbl. CTpoeHHE
JICKTPOHHBIX O0O0JIOUYEK aTOMOB IEPBBIX
20 xuMuYeCcKHX dJIeMeHTOB [lepuoande-
ckoti cuctemsnl . 1. Menneneena.
XapakTepucTUKa XUMHYECKOT'O DJIEMEH-
Ta 10 ero noJiokeHuro B [lepuonnueckoi
cucrteme J. 1. Meneneena.

6 PackpbeiBaTb CMBICII IIEPHOIUYECKOIO
3aKOHa.

6 IToHMMaTh CylmIeCTBOBaHHUE IIEPHUOIHYC-

CKOW 3aBHCHUMOCTH CBOWCTB XHMHYE-

CKHX 2JIEMEHTOB (M3MCHCHHE PaJINyCOB

aTOMOB U DJIEKTPOOTPUIIATEIILHOCTH)

M UX COEJIMHEHHUH OT IOJIOKECHUS B

IIEPUOUYCCKON CUCTEME M CTPOCHUS

aTroma.

VYcraHaBiauBaTh CBSI3b MEXIY MOJIOXKE-

HHEM DJJIEeMEHTa B IEPHOIUYECKOMN

CHCTEME U CTPOCHHEM ero aroma (CocTan

U 3apsif siapa, o0lee YUcIIo 3JIEKTPOHOB

U paclpelesieHHe HUX MO0 SJIEKTPOHHBIM

CIIOSIM).

6 IIporHo3upoBaTh XapaKTep H3MEHEHHS
CBOMCTB 2JIEMEHTOB U UX COSIUHEHUH IO
rpynmnam u nepuonam Ilepuoanyueckoit
CHCTEMBI.

6 XapakTepHu3oBaTh XHMHUYECKHE DJIEMEH-
ThI IEPBBIX TPEX NEPHUOIOB, KIS,

o




1920elrd 6—8 "BUWUX

6¢

3HadycHUE HepI/IOZ[I/I‘IeCKOFO 3aKOHa
nu Hepnoz{nquKoﬁ CUCTCMBI XUMHUYC-

CKHMX DJIEMEHTOB JJIsI pa3BUTHSI HAYKH U
npaktuku. . . MenneneeB — y4€HBbIH,

neaaror u rpaxJaHmuH.

JleMoHCcTpanuu

KopoTkonepuonnass u AJIMHHOIIEPHOI-
Hasi ¢opmbl Ilepmonmyeckoil CHCTEMBI
xuMudeckux aneMeHToB . 1. Mennene-
eBa.

O3HakoMileHHE ¢ 0Opa3liaMy MeTaJlJIOB
U HEMETaJUIOB.

JlaGopaTopHbIe U NpaKkTH4ecKue
pa6oTsl
Jlabopamopnuiil onvim:

B3aumopneiicTBue rusipokcuia MUHKA €
pacTBOpamMu KUCIOT U HIeodei

KaJIBLIMST 110 UX IOoJIoKeHuIo B Ilepwo-
nnueckoi cucteme . 1. Menneneena.

6 CienoBaTh IIpaBHiIaM O€30ITacHOI pabo-
THI B JIAOOPAaTOPUH IIPU HCHOIB30BAaHUHN
XHUMHYESCKOH ITOCYyAbI 1 000pYyIOBaHUS.

6 BpicTpauBaTh pa3BEPHYTHIE ITMCHBMEH-
HbIE M YCTHBIE OTBETBHI C ONOPOH Ha
uHGOpMaALIMIO U3 y4yeOHHKa M CIIpaBOY-
HBIX MaTE€PHAJIOB, TPAaMOTHO HCIOIb30-
BaTh W3YYCHHBIM MNOHATUMHBIN amnmapart
Kypca XUMHHU.

6 lcnonp3oBaThb NpPU  BBIITOJHECHHUHU
YYeOHBIX 3aJaHUM TEKCTHl y4YcOHUKa,
cupaBouyHble MaTepuansl (Ilepmonnde-
CKYIO CHCTEMY XHUMHUYECKHX SJIEMEHTOB
J. 1. MenpaeneeBa, TaOJIUIy pacTBOPHU-
MOCTH KHCJIOT, OCHOBAaHHH U COJEH B
BOJIE, IIEKTPOXUMHUYESCKUH psn
HanpspKeHUH MeTaJluIoB).

6 Ucronbp3oBaTh TIpU  BBITIOJIHCHUH
Y4eOHBIX 3aJlaHuii W B IHpolecce
HCCIIeJOBATEIIHCKON eATEeIbHOCTH
HAyIHO-TIOMYJISIPHYTO JIUTEPaTypy
XHUMHYECKOTO COJIEPIKAaHUsI, CIPaBOU-
HBIE MaTepHanbl, pecypcsl HTEepHETa

Tema 9. XuMuuyeckasi CBsi3b.
OKHC/IUTE/IbHO-BOCCTAaHOBU-
TeJ/IbHbIE€ peaKIiuu

(84)

3HeKTpOOTpI/IHaTeJIBHOCTB aToMOB
XUMHUYCCKHUX DJICMCHTOB.

XumMudeckasli CBsI3b (I/IOHHaSI, KOBaAJICHTHAs]|

oJIsIpHAasi 1 KOBAJICHTHAsA HeHOJIprHaSI).

6 PackppIBaTb CMBICIT H3y4YaeMBIX
TIOHSITUM.
6 OrmpenensaTs BUJ XUMHYSCKOU CBS3U

B COCAMHCHHH.




& Oxonuanue maou.

IIpumepHbIe TeMBbl,
packpbiBaoliye JaHHBIN
pa3jeJ1 nporpamMmsi,
M KOJMYECTBO  YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BHU/bI JeATEeJTbHOCTU
06y4Jaromuxcs

CteneHb OKHUCIICHHUS.
OKUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE
peaxunu (OBP). Ilporeccsl oKHUCICHUS
U BoccTaHOBieHHs. OKHCIUTEIN WU
BOCCTAHOBHUTEIIH.

JleMoHCcTpanuu
OKHCIUTEIBFHO-BOCCTAHOBHUTEIbHEBIE
peakumu: ropeHue, peakuy pa3ioxKe-
HHUsI, COCOIUHCHUS

6 OrmnpeneisiTb CTEIeHb OKHUCIICHUS
XUMHYECKOI0 3JIEMEeHTa Mo (Gpopmyiie
€ro COCMHCHHSI.

6 OmpenensiTh dSJIEMEHT (BEMIECTBO) —
OKHCIIUTE]b U 3JIEMEHT (BEIIECTBO) —
BOCCTaHOBHTEIIb.

6 OOBSICHITH CYIIHOCTh IIPOIIECCOB
OKHCJICHHUS U BOCCTAHOBIICHHSI.

6 CocTaBisATh DIICKTPOHHBIM OajlaHC C
y4€TOM YHCIIa OTHAAHHBIX W TMPHUHSITHIX
SIEKTPOHOB.

6 COCTaBJIsITh YPABHEHHE OKHUCIIUTEIIb-
HO-BOCCTaHOBUTEJILHOHN peaKInH.

6 Hcrmosp3oBaTh MpPU  BBINOJIHEHUH
y4eOHBIX 3aJaHWi TEeKCThl y4eOHUKa,
CHpaBOYHbIE MaTepHaJIbl (IIepuoanYe-
CKYIO CHCTEMY XMUMHWYECKHX DJIEMEHTOB
J1. U. Menzeneesa, TabauIly pacTBOPH-
MOCTH KHCJOT, OCHOBAaHMU U coJiell B
BOJIC, IICKTPOXUMHUYESCKUHN psn
HaTpPsDKEHUH METallIoB)




1920elrd 6—8 "BUWUX

(44

9 KNACC
(2 4 B Hegeno, Bcero 68 4, 13 HMX 4 4 — pe3epBHOE BpeMs)
IIpumepHEBIE TeMBlI,
PacKpeIBaOIAE AaHHBIA OCHOBHbBIE BU/JAbI eATEeJbHOCTH
paszaes nporpaMMbl, OcHOBHOEe coAepKaHue 06VIAIOMHXCS
nu KOJIN4eCTBO Y4acoB, y 1
OTBOAMMOE€ HAa UX U3YUECHHE
Paszpes 1. BemecTBo M xXumuyeckue peaknu (17 u)
IloBTOpeHue wu yriay6seHuel Ilepumonnueckuit 3akoH. Ilepnommueckas] 6 XapakTepuzoBaThb XUMHYECKHE

3HAaHUI OCHOBHBIX pa3jeJioB
Kypca 8 Kiacca
(59)

cHCTEeMa XMMHUYECKHUX DJIEMEHTOB
. U. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XMUMHUYECKHX DJIEMEHTOB MEPBBIX TPEX|
IIEPUOIOB,  Kallusi, KaJblUsd ©  HX
COCIWHEHUH B COOTBETCTBHUH C ITOJIOXKE-
HHUEM DJIEMEHTOB B  IEPHOJIUYECKON
CHCTEME M CTPOCHHUEM MX ATOMOB.
Knaccudukarms " HOMEHKJIaTypal
HEOPraHMYeCKUX  BelIeCTB  (MeXIyHa-
poIHas W TpHUBHAIbHAs). XHMHUYECKHC
CBOWMCTBa  BEUISCTB, OTHOCSIINXCS K
pa3M4YHBIM  KJaccaM  HEOpPraHWYeCKHX
COCIMHEHHI, WX TIeHeTHYecKass CBS3b
HEOpPTraHUYECKHUX BEIIISCTB.

CrtpoeHue BelecTBa: BUIbl XUMHYECKOM
CBSI3H M THIIBI KPUCTAJUIMYECKHUX penié-
TOK. 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
WX CTPOCHHSI.

3JIEMEHTHI TEPBBIX TPEX IIEPUOIOB,
KaJIisl U KaJbLUsI IO HUX MOJIOKECHHIO
B Ilepuonnueckoii cucreme /1. 1. Men-
Ieneena.

6 KnaccubunupoBaTh U HaA3bIBATh
HEOPraHWYEeCKHUE BelIeCTBa H3YUYCHHBIX
KJIACCOB.

6 OmnwuceiBaTh  0O0IIHE  XHUMHYECKHE
CBOMCTBa BEUIECTB pa3JIMUYHbIX Kjac-
COB, TMOATBEPKJATh CBOMCTBA MpUMepa-
MH MOJIEKYJISIPHBIX ypPaBHEHUH XWUMH-
YECKUX PeaKIUi.

6 OnpenensiTh BUJI XUMHYECKONU CBSI3U U
TUII  KPUCTAJUIMYECKOM  PEmETKH
BEIIECTBA.

6 [Iporuo3upoBaTh CBOHCTBA BEIISCTB B
3aBHCHMOCTH OT UX CTPOCHHSI.

6 BricTpamBaTth pa3BEpHYTHIC NMHCHMEH-
HbI€ U YCTHBIC OTBETHI C OIIOPOM Ha




N
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IIpooonocenue maba.

IIpumepHbIe TeMBbl,
packpbiBaoliye JaHHBIN
pa3jeJ1 nporpamMmsi,
M KOJMYECTBO  YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BHU/Jbl /JAeATEJbHOCTH
06y4Jaromuxcs

JleMoHCcTpanuu

1. Moaenu KpUCTATUYCCKUX PEIIETOK
HEOPraHUYEeCKHUX BEIIEeCTB.

2. KopoTkonepuoaHasi U JJTHHHOIIEPUO/T-
Hass ¢opmbl Ilepuoamyecko CUCTEMBI
xuMHu4decKkux 3jiemeHToB JI. V. Meunnere-
eBa

nHGOPMAIMIO U3 y4eOHHUKA U CIIpaBOdY-
HBIX MaTepHajIOB, TPAMOTHO HCIIOJIb30-
BaTh U3Yy4YCHHBIM NOHATUHHBIN anmapatr
Kypca XUMHH.

6 Hcmonp30oBaTe IIPU  BBHINOJHEHUU
y4eOHBIX 3aJaHWii W B Ipolecce
HCCIIeJ0BATEIBCKOM JIeSITeIbHOCTH
HAy9IHO-TIOIYJISIPHYIO JIUTEPATyPy
XUMHUUYECKOI'o COJepKaHUs, CIPaBOY-
HbIe MaTepualibl, pecypchl IHTepHeTa

Tema 1. OcCHOBHBbIE 3aKOHO-
MEepHOCTH XUMHYECKHUX|
peakumi
(49

Kiaccudukanysi XUMUYECKUX PCaKIIUH
MO0 Pa3JWYHBIM TpU3HaKaM (IO YHUCITY |

COCTaBy  YYacTBYIOUIMX B  PEaKIHHU
BEMIECTB, MO TEMIOBOMY 3(d(deKTy, TII0|
M3MEHEHUIO cTerneHei OKHCJICHHUS

XUMHUYECKUX DJJIEMEHTOB, IO OOpaTHMO-
CTH, TI0 YYaCTHIO KaTaJIu3aTopa).

DK30- U DJHIOTEPMHYECKHE pEaKIuH,
TepMOXUMHUYECKUE ypaBHeHHs. [loHs-
THE O CKOPOCTH XUMHUYECKOW peakIuu.
IIoHsiTHE O TOMOTEHHBIX U I'e€TePOreHHBIX
peakuusix. [Tousitne 06 06GpaTUMBIX

6 PackpbIBaTh CMBICII H3y4aeMbIX
HOHSATUH U NIPUMEHSITh OTH HNOHSITHS
IIPU ONMCAaHUN CBOWCTB BEIIECTB M UX
MpeBpanieHuM.

6 KiaccupunmpoBaTe  XHUMHYECKHE
peakiuy Mo Pa3JIMYHBIM IIPHU3HAKAM.

6 YcTaHaBIMBATh 3aBHCHMOCTH CKOPOCTH
XUMHUYECKOH peaKkIuu OT pa3IndHbIX
(paxTopoB.

6 TIporuno3upoBatb BO3MOXKHOCTH
NpoOTEKaHusA XHMHUYCCKHUX IIpeBpaulic-
HUU B PA3JIMYHBIX YCJIOBUSAX.
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U HEOOPAaTUMBIX XHMHYECKHUX PpPEaKIU-
sax. IloHATHE O XMMHYECKOM paBHOBE-
cun. PakTOpPHI, BIAUSIONIME Ha CKOPOCTH
XUMHUYECKOH peakiuu ¢ IOJO0KEHUEe
XUMHUYECKOI'O paBHOBECHSI.
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaknuy (JISKTPOHHBIM OallaHC OKHCIIH-
TEIBHO-BOCCTAHOBUTEIBLHON pEaKInm).

JleMoHCcTpanuu

1. 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOMI
PEaKIuy OT Pa3INIHBIX (PAKTOPOB.

2. BozzeiicTBrue KaTaian3aTopa Ha
CKOPOCTh XMMHYECKOH PEaKIUU.

3. Ilpumepsl HEOOpPAaTUMBIX U OOpaTH-
MBIX pPEaKIIHH.

4. CMmenieHne paBHOBECHUSI XUMHUYECKON
peakmum.

Botuucnenusn

— KOJHMYECTBa BelllecTBa, 00ObEéMa u
MaccChl pPEareHTOB WA TPOIYKTOB ITO
YpaBHEHHUSAM XUMHYECKHX pPeaKIuil

6 OmnpenensiTb OKUCIUTEIb U BOCCTAHO-
Butens B OBP.

6 CocTaBiATh
peaxuuu.

6 IIpou3BOAUTH BBIYUCIICHHS IO XHUMHYE-
CKHM ypPaBHECHUSIM.

6 BricTpanBath pa3BEPHYTHIE ITHUCHMEH-
HBIE M YCTHBICE OTBETHI C OIIOPOil Ha
uHOPMALIMIO U3 YYEeOHHUKA M CHPaBOU-
HBIX MaTepHaJIOB, TPAMOTHO HCIIOJIb30-
BaTh U3YYEHHBIM NOHATUWHBIA ammapar
Kypca XUMHH.

SJICKTPOHHBIN  OajaHc

6 lcnosb30BaTh MpU  BBINOJHEHUU
Y4eOHBIX 3aJlaHWii W B IHpolecce
HCCIIeJ0BATENIbLCKOM eI TeIbHOCTH
HAy4YHO-NOIYJIPHYO JIUTEPATYpy

XHUMHYECKOTO COJEPIKaHUsI, CIPaBOU-
HBIE MaTepHansl, pecypcsl HTEepHETA

Tema 2. JJeKTpoJUTHYeCKas
auccouvanua. XuUMHUYECKHe
peakuuu B pacTBopax
(81)

Teopust 3JEKTPOTUTAUCCKON JHUCCOIIHA-
TN, DJICKTPOJIUTHI U HEIJICKTPOIUTHI.
Karnonsl, aHMOHBI. MexaHU3M JUCCO-
OUanuyu  BEHISCTB C  Pa3siIdnYHBIMU
BUAAMU XHUMHYECKON cBs3u. CreneHb
nucconanu. CuiapHble ©W  ciaOble
SIEKTPOIHUTHI.

6 PackpeiBaTh  CMBICI  H3y4aeMbIX
MOHSITUH, a TaKXE CMBICI TEOpHUHU
INCKTPOJIUTHUECKON JIMCCOLIMAIINH.

6 OOBSICHATHh MPUYUHBI SJIEKTPOIIPOBOI-
HOCTH BOJIHBIX PaCTBOPOB.

6 CoCTaBIISITh ypaBHEHUsS TUCCOIUAIINN
KHUCJIOT, IICI0YEH U COJICH, ITIOJTHBIC




R IIpooonscenue mabn.

IIpumepHbIe TeMBbl,
packpbiBaoliye JaHHBIN
pa3jeJ1 nporpamMmsi,
M KOJMYECTBO  YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OCHOBHOECOAepmaHHe

OCHOBHBIE BHU/Jbl /JAeATEJbHOCTH
06y4Jaromuxcs

Peaknun moHHOro oOMEHa, YCIOBHS HX
OpOTEeKaHUsI. Honnsre YpaBHEHUs]
peaknuii.

XUMHYECKHE CBOMCTBA KHCJIOT, OCHOBa-
HUU U coJiell B CBETE MpEACTaBICHUN 00
3JIEKTpOJIUTUYECcKOI Aucconuanuu. Cpena
pactBopa. [loHsiTHe 0 ruapoaIn3e coyeil.
KauecTBeHHBIE peakmuM HAa KaTHOHBI

U aHUOHBI.

JleMoHCcTpanuu

DekTpuyecKasi MpPOBOANMOCTE PACTBO-
POB BEUICCTB; NBUXECHHUE MOHOB B DJICK-
TPUIECCKOM I10JI€C.

OneIThl, WUIIOCTPUPYIOIIUE MPU3HAKY
MPOTEKaHUs peakuii HMOHHOTO OOMEHa.
OnpITEI 1o OnpeaAcICHUIO Ccpeabl B
pacTBOpax coie#l (XJopuaa  HaATpUs,
KapOOHaTa HATpHs, XJIOPUA IUHKA).

JlabopaTopHblie "
pa6oTsl
Jlabopamopnuviil onvim:
Peakiium HOHHOTO OOMEHa B pacTBOpax
3JIEKTPONUTOB: cynbdara meau(ll)

npaKTUH4ecKue

U COKpaméHHbIE HOHHBIC YypaBHEHUS
XUMHICCKAX peaxuii HOHHOTO
obMeHa.

6 IlnanupoBaTh # OCYIIECTBIISITH Ha
MPaKTUKE XWMHWYECKHUE DKCIICPUMEHTHI,
IIPOBOJTUTH HaOJIFOICHYS, nenaTthb
BBIBOJIBI 110 pe3yJbTaTaM SKCIESPUMECH-
TAa.

6 CienoBaTh IIpaBHJIaM  OE30ITaCHOM
paboTHl B JIaGOpaTOpUU IMPHU HCIIOJIB30-
BaHUU XUMHWYECKOM MTOCYAbI U 000PYI10-
BaHMSI.

6 IIpoN3BOIUTH BBIYUCIICHUS] MO XUMHYE-
CKHM yPaBHEHHUSIM.

6 BrpicTpauBaTh pa3BEpHYTHIE IHCHMEH-
Hble M YCTHBIE OTBETHI C OIOPOH Ha
nHGOPMALIHIO U3 YUYEeOHUKA U CIPaBOY-
HBIX MaTepHUaaoB, I'PAMOTHO HCHOJB30-
BaTh U3yYEHHBIH NMOHATUHHBINA ammapat
Kypca XUMHH.

6 MHcronb30BaTh TMPU  BBIMOJIHEHUH
y4eOHBIX 3aJaHUM U B IIpolecce
HCCIIeI0BATEIIbCKON NeSITeIbHOCTH
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u ménoun, KapOoHAaTa HATPHUS U COJIS-
HOH KHCJIOTHI, peaKIysl HeH Tpatn3aIinu
MEXIy THIAPOKCUIOM KaJIMsl U COJISTHOH
KHCJIOTOM.

Ilpakmuueckas paboma:

Ne 1. Pemennme SKCIEpHUMEHTAIBHBIX
3a7a4 110 TeMe.

Bovtuucnenusn
— II0 YpaBHEHUAM XUMHUYECKUX peaKIInit

HayYHO-TIOMYJISIPHYIO JIUTEpaATypy
XUMHUUYECKOI'O0 COJEpKaHUs, CIPaBOY-
HBbIE MaTepuanbl, pecypcsl MHTepHETa

Pa3zaen 2. HemeTaJ/l/ibl M UX COeIMHEHMU ST

(24 1)

Tema 3. O6uIas XapaKTepu-
CTUKA XHMMHWYECKUX 3JIeMeH-
ToB VIIA-rpynnel. I'asoreHsl
(49)

OOmiasi ~ XapakTepUCTHKa  TIaJIOr€HOB.
OCOOEHHOCTH CTPOCHHUS aTOMOB 3JTHX
SJICMEHTOB, XapaKTEepHbIC Ui  HUX
creneHn  okucieHus. CrpoeHue u
¢usznyeckne cBOWCTBa MPOCTBIX Be-
IIECTB rajJoreHoB. XUMHYECKHUE
CBOiicTBa Ha Ipumepe Xxjopa (B3anMo-
JIeiCTBUE C MeTajulaMH, HEeMeTaJlJIAMHU,

miesoyamMu).  XJyioposoaoposa. CossiHas
KHCJIOTA, XUMHUYCCKHUE CBOICTBA,
nmojy4yeHue, mnpumeHenune. KadecTBeH-

HbIE€ PEaKIMU Ha raJIoreHU-UOHBI.
JlelficTBue xJjiopa M XJOpPOBOJIOpOJa Ha
OpraHu3M JeJioBeKa. Baxxnerimue
XJIOPpUAbI U UX HAXOXKACHUE B IIPUPOAC.

JeMoHCcTpanuu
Buaeomarepualbl: TalOreHbl U UX
COEUHEHMUS.

OO0pa3ubl XJIOPHUIOB.

6 OOBSCHIATH O0IIME 3aKOHOMEPHOCTH B
U3MEHEHHN CBOHCTB HEMETAJIOB U HX
COEIMHEHUH B IIpeesIax MajbIX IIepHo-
JIOB W IJIaBHBIX noarpyni [lepuommde-
CKOU CHCTEMBI XUMHUYIECKUX IIEMEHTOB
C Y4ETOM CTPOEHUS UX aTOMOB.

6 XapakTepu3oBaTb (U3NUECKHE U XU-
MHUYECKHE CBOMCTBA IMPOCTHIX BEIIESCTB
rajJloreHoB (Ha IpUMepe XJjopa) Hu
CIIOKHBIX BEMIECTB (XJIOPOBOIOPONA,
XJIOpUIa HaTPHSI), CIOCOOBI UX ITOJIyde-
HUsI, IIpUMEHEHHE U 3Ha4YeHUEe B
IIPHUPOJIC U )KU3HHU YeIOBEKa.

6 OmnpenensaTh TaJOreHUI-UOHBI B
pactBope.

6 IlnmanupoBaTb U OCYLIECTBIATH Ha
IMPaKTUKE XUMHUYECCKUE DKCIECPUMECHTHI,
IIPOBOJAUTH HaOII0ACHUS, JienaThb
BBIBOJBI 11O PE3yIbTaTaM SKCIIEPUMEHTA.




& Ilpooonscenue maba.

IIpumepHbIe TeMBbl,
packpbiBaoliye JaHHBIN
pa3jeJ1 nporpamMmsi,
M KOJMYECTBO  YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BHU/Jbl /JAeATEJbHOCTH
06y4Jaromuxcs

JlaGopaTopHble M  NpaKTHYeCKHe
pa6oTsl

Jlabopamopnuviii onvim:
PacniosnaBaHue XJIOPUJ-HOHOB.

Ilpaxmuueckas paboma:
Ne 2. TIlomydeHue COJISTHOM KHCIIOTHI,
U3y4deHue e€ CBONCTB.

Boltuucnenus

— [0 YPaBHCHHUSIM XHUMHYCCKHX peak-
Ui, €CIM OJIWH W3 PEarcHTOB JaH B
U30bITKE;

— 00BEMOB Ta30B 110 ypaBHEHUIO
peaKkIyu Ha OCHOBE 3aKOHAa 0OBEMHBIX
OTHONICHUM Ta30B

6 CrrenoBaTh IIpaBMjIaM Oe30macHoO pado-
ThI B 1a00OpaTOPHH MPH UCITOIH30BAHUH
XUMHYECKOH MOCYIbI 1 000PYTOBAHUS.

6 BricTpauBaTh pa3BEPHYTbIC IHCbMEH-
HbIE M YCTHBIE OTBETHI C OIOPOH Ha
nHpopManio U3 ydyeOHHUKA U CIpaBOY-
HBIX MaTepHajiOB, TPAMOTHO HCIIOJIb30-
BaTh U3Yy4YCHHBIM NOHATUHHBIN anmapatr
Kypca XUMHH.

6 lcnonp3oBaTh NOpU BBINOJHEHUU
Y4eOHBIX 3aJaHUM W B TIpoIecce
HCCJIeJ0BATENIbCKON 1eATEeIbHOCTHU
HAyIHO-TIOIYJISIPHYTO JIUTEPATyPy
XUMHUUYECKOI'o COJIep>KaHUs, CIPaBOY-
HBIE MaTepHaibl, pecypcsl HTEpHETA

Tema 4. O6masa xapaKkTepu-
CTHKA XMMUYECKHUX 3J1eMeH-
TOB VIA-rpynnsl. Cepa u eé
coeaunenus (5 1)

OOmiasi  XapaKTEepUCTHKA  3JIEMEHTOB
VIA-rpynmel. OcoOEHHOCTH CTPOCHUS
aTOMOB ATHX DJIEMEHTOB, XapaKTepHbIE
JUISL HUX CTeNeHH okucieHus. CTpoeHune
n  (uU3NUEeCKHue CBOMHCTBA IPOCTHIX
BEIIECTB — KHUCJIOPOJia U CEPBHI.
AnmoTrponHble MOIU(PUKAUUN KHCIOPO-
na U cepbl. XUMHYECKHE CBONMCTBA CEPBI.
CepoBoniopon, cTpoeHue, (pusndeckne

6 OOBSCHSITH O0IIMEe 3aKOHOMEPHOCTH
B H3MEHEHHH CBOWCTB DJIEMEHTOB
VIA-rpynmnsl 1 ux coeJUHEHUH
C Y4ETOM CTPOEHMUS UX ATOMOB.
6 XapakTepuzoBaTh (HUIUUCCKUEC
M XHMHUYECKHE CBOMCTBA IIPOCTOTO
BEIlleCTBA cepbl U €€ COeIUHEHUM
(cepoBOIOpPOaA, OKCUIOB CEPBI, CEPHOM
KHCIIOTHI, CyIb(aToOB), CITOCOOBI UX
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U XUMHYECKHE cBoiicTBa. OKCHUIBI CEPBI
KaK MpPEeICTaBUTEIN KHCIOTHBIX OKCH-
noB. CepHas Kuciorta, GU3NIECKue

M  XUMHUYECKHEe CBOHCTBa (0OIIMEe Kak
MpeICTaBUTENsT KJlacca KUCIOT W CIICIH-
¢uueckue), TpUMEHEHHUE.

XuUMHU4YeCcKHe peakiuu, JIeXKallue B OcC-
HOBE IPOMBIIUIEHHOTO CII0c0o0a IMoiryde-
HUSI CEpHOM KHCIOTBL. Amnmaparsl U
MPOTEKAIOIINEe B HUX MPOLIECCHI (HA MpH-
Mepe MPOU3BOJICTBA CEPHOM KHUCIIOTHI).
Conu CepHOM KHCIOTHI, KaueCTBEHHAas
peakumns Ha cyib(aT-HuoH.

Haxoxnenue cepbl 1 €€ cCOeIMHEHUN

B mpupoae. XUMHYECKOE 3arpsi3HEHHE
OKpy»aromeld cpeasl COeOUHEHHSIMU
cephl (KUCIJIOTHBIC JOXKIW, 3arpsi3HEHHE
BO3/lyXa M BOIOEMOB), CIIOCOOBI €T0
MpegOTBPaLLCHHUS.

JleMoHCcTpanuu

Konnexknuu (Buaeomarepuanbl): cepa

U €€ COCIUHCHMUA.

OOyrimmBaHue caxapa HOJX JcHCTBUEM|
KOHIICHTPUPOBAHHOW CEPHOI KUCIIOTHI.

JlaGopaTopHbie U npaKTHYecKue
pa6oTsl

Jlabopamopnvie onvimi:
O6HapyxeHue CcyJib(aT-uOHOB.

BzanmopeiicTBre pa3baBiIeHHONW CEpHO
KHUCJIOTHI C IIHHKOM.

6

6

6

6

6

6

MOJyYEeHHs], TPUMEHEHHE U 3HaUeHUE
B IIPUPOJIE U )KU3HU YEIIOBEKa.
Omnpenenars HaJU4He CyJib(aT-HOHOB

B pacTBOpeE.

OOBSICHITH CYIIHOCTBH DKOJIOTHYECKHUX
npobiIeM, CBSI3aHHBIX C ITlepepaboTKOM
COEIUHEHUM Cephbl.

I[InarmMpoBaTh W OCYIIECTBIISITH Ha
MNPaKTHKE XHMHWYECKHE SKCIESPUMEHTEI,
TPOBOINUTH HaOJIOICHUS, nenaTth
BBIBOJBI 110 Pe3yJIbTaTaM dKCIIEPUMEHTA.

CrnenmoBaTh mpaBwiaM Oe30MacHOM
paboThl B 1abOpaTOpUX MPU HCIIOIB30-
BAaHUH XHUMHUYECKOU MOCYyAbl U 000py10-
BaHUSI.

ITpon3BOAUTE BBIYHUCICHUS MO XUMHUUE-
CKHM ypaBHEHUSIM.

Hcnons3oBaTh NOpU  BBIITOJIHEHUHU
y4eOHBIX 3aJaHUA TEKCThl ydeOHUKA,
cupaBouyHble MaTepuansl (ITepmoamde-
CKYIO CHUCTEMY XHUMHUYECKHX DJIEMEHTOB
J. . MenpaeneeBa, TaOJIUIy pacTBOPHU-
MOCTH KHCJIOT, OCHOBAHHI U COJICH
B BOJIe, OJJIEKTPOXHUMHYECKHI  psij
HampsDKEHUN METaJlIoB).
Hcmonp30BaTh NpU BBITOJHEHUN ydeO-
HBIX 3aJIaHUM M B MpOIECCe HUCCiea0Ba-
TEJIbCKOM ACATCIIBHOCTU HAYYHO-IIOITY-
JSIPHYIO  JATEpaTypy  XHMHYECKOTO
coJlepyKaHusl, CIIPaBOYHBIE MaTepHabl,
pecypcbl MnTepHeTa




IIpooonocenue maba.

IIpumepHbIe TeMBbl,
packpbiBaoliye JaHHBIN
pa3jeJ1 nporpamMmsi,
M KOJMYECTBO  YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIe  BUJbI  JeATEJbHOCTH
06y4Jaromuxcs

Botuucnenus

— 110 YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHIA;
— MacCOBOM JIOJIM BBIXOJa MPOIYKTa
peakuuu

Tema 5. O61mias xapaKTepu-
CTMKa XMMHYEeCKUX 3JIeMeH-
ToB  VA-rpynmel. Asor,
dochop M uUxX coegUHEHUS
(72

OO6miast XapakTepHUCTHKa JJIEMEHTOB
VA-rpymnnel. OcOOCHHOCTH CTPOCHUS
aTOMOB ATHUX JJIEMEHTOB, XapaKTECpHbIC
JJISI HUX CTETICHU OKUCIICHUSI.

A30T, pacmnpocTpaHeHHE€ B IIpUpoJe,
¢u3mueckne W XWMHYECKHE CBOICTBa.
Kpyrosopot azora B mpupoze.

AMMHUaK, ero (uU3HYecKHe W XUMHYEe-
CKHUE CBOICTBa, IIOJIy4E€HHUE U IIPUMEHe-
Hue. Comm aMMOHUS, X (PU3HIECKHe

U XHUMHYCCKHC CBOﬁCTBa, IIPUMECHCHHUEC.
KauecTBeHHas peaKkuus Ha HNOHBI
aMMOHUMs.

A3zoTHas KHUCIoTa, e€ pu3ndecKue

M XAMHYECKHE CBoHcTBa (00IIHEe Kak
MPEICTABUTEIISI KJjiacca KHCJIOT U
crienuaeckue). Hcnonb3zoBanue
HUTPATOB W COJIEl aMMOHUsI B Ka4decTBE
MHUHEPaIbHbBIX YI0OPESHUH.

6 OOBsICHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOWCTB 2JIEMEHTOB
VA-rpynnsl 1 UX COEIMHEHUN € y4ETOM
CTPOECHHS UX AaTOMOB.

6 XapaxktepuzoBaTb (pU3HYECKHE H
XUMHIECKHUE cBOMCTBa MIPOCTHIX
BellecTB a3ora U ¢ocdopa U UX Coeau-
HeHWN (amMMuaka, cojedi aMMOHUS,
a30THOM KHCJIOTBI, HUTPATOB, OKCHIA
pochopa(V) um dochopHOH KHCIIOTHI,
(ocdarToB), crmocoOkl WX TOIyYEHUS,
MIPUMEHEHHE U 3HAaYCHHE B IPUPOJIC
Y )KU3HH YEJIOBEKa.

6 OnpenensiTh HOHBI aMMOHHUS U (oc-
(aT-moHbI B pacTBOpE.

6 OOBSICHITH CYMIHOCTH JKOJOTHYSCKHUX
nMpo6JeM, CBSI3aHHBIX C HAXO0XKJICHUEM
coeaqnHeHuid aszora u (¢dochopa B
OKpYy>Karolel cpene.
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XuMHYECKOE 3arps3HEHHUE  OKpYKaro-
meil  cpeabl  COCOMHEHMSIMH  a30Ta
(KUCJIOTHBIC TOXK/IH, 3arpsi3HCHNUE BO3/Y-
Xa, MOYBbI U BOJIOEMOB).

docop, amwIoTpomHBIE MOAUPHUKAIINY
dbochopa, dusndeckne €U XUMHISCKHUE
CBOMCTBA.

Oxcun  docdopa(V) wu  docdopnas
Kucyiota, (GU3HYECKHE W XHMHYCCKHE
cBoiicTBa, mosrydyeHue. KadecTBeHHas
peaxumst Ha pocdaT-uHOHBI.
Hcnons3oBanne ¢QocdatoB B KauecTBe
MHUHEPAJIBHBIX yIOOpeHuil. 3arps3HeHue
MIPUPOIHBIX BOIOEMOB docdaTamMu.

JleMoHCcTpanuu
Konnexkmuu: dochop m uxX coeauHEHUS.
B3aumoneiicTBue KOHIIEHTPUPOBAHHOM|

a30THOM KHCJIOTHI C MEIBFO.

JlaGopaTopHbIe U npaKTU4eckKkue
pa6oTsl

Jlabopamophsie onvimuwi:

1. BzaumoeiicTBue coJieii aMMOHMS

¢ MIEI0YbIO.

2. O3HakomJIeHHE ¢ 0Opa3naMu a30THBIX
" pocdhopuBIX yI0OpeHHH.
ITpaxmuueckasn paboma:

Ne 3. Ilomyuenne aMMuaka, H3ydeHHE
€ro CBOMICTB.

Boiuucnenusn
— II0 ypaBHeHI/lflM XUMHUYCCKUX peaK—
89%0%1

6 IlmannpoBaTh © OCYIIECTBISATH Ha
MpaKTUKE XUMHUYECKHE SKCIEPUMEHTHI,
MPOBOIUTH HaOJIIOIeHNSI, nenaTh
BBIBOABI 1O pe3yiabTaTaM 5SKCIEepH-
MEHTA.

6 CrnenoBaTh mnpaBwiaM Oe30MacHOM
paboTHI B J1aOOpaTOPUH MPHU HCIIOIB30-
BaHUU XHUMHUYECKON MOCYyAbl U 000py10-
BaHUSA.

6 IIpou3BOIUTH BBIYUCIICHHS IO XHUMHYE-
CKHUM ypPaBHECHUSIM.

6 lcnomnp3oBaThb NpPU  BBIITOJHECHUHU
y4eOHBIX 3aJaHUM TEKCTHl ydecOHUKA,
CIIpaBOYHBIE MaTepHalibl (IIepHoaUYE-
CKYIO CHCTEMY XHUMHYECKHX 3JIEMEHTOB
J. . Menneneesa, TabIUIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHUM H COJICH B
BOJIE, IIEKTPOXUMHUYESCKUH psn
HaMPsDKEHWI METaJLIOB).

6 Ucronbp3oBaTh TIpU  BBITIOJIHCHUH
y4eOHBIX 3aJaHUii M B IHpoIecce
HCCIIeJ0BATEIbCKOM eI TeIbHOCTH
HAyIHO-TIOMYJISIPHYTO JIUTEPaATypy
XHUMHYECKOTO COJIEPIKaHUsI, CIPaBOU-
HBIE MaTepHanbl, pecypcsl HTEepHETA




Ul
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IIpooonocenue maba.

IIpumepHbIe TeMBbl,
packpbiBaoliye JaHHBIN
pa3jeJ1 nporpamMmsi,
M KOJMYECTBO  YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BHU/Jbl /JAeATEJbHOCTH
06y4Jaromuxcs

Tema 6. O61miass XapaKTepuc-
THKa XUMHUYECKHX 3JIeMeH-
TOB IVA-rpynnsi.

Yrieposq M KpeMHUH U HX
coeJMHEeHUsA

8w

Vriuepon, anjaoTpomHble MoOAUQUKA-
UM, pacOpoCTpaHEHHE B IIPUPOJIE,
(pHU3NUECKHE U XUMHUYCCKUE CBOMCTBA.
Ancopbuusi. Kpyrosopor yriepona

B IIPUPOJIE.

Oxcunsl yriepona, ux GHU3HISCKHe

M XUMHUYECKHE CBOWMCTBA, UX ICHCTBHE
Ha YKUBBIE OPTaHU3MBI, ITI0JIy4YCHHE

W OIpUMEHEHHE. DKOJIOTHYECKHE TTpobe-
MBI, CBsI3aHHBIE C OKCHIOM YTJIEpO-
na(IV); rumores3a riio6aJLHOTO MOTEIIIe-
HUSI KJIUMAaTa; MapHUKOBBIN 3P dexT.
VYronpHass kuciora U €€ COolH, UX
u3nueckne W XUMHUYECKHE CBOWCTBA,
noiaydeHue W mpuMeHeHne. KadecTBeH-
Hasl peaKIysl Ha KapOOHAaT-UOHBI.
Hcnons3oBanne kapOoOHATOB B OBITY,
MEIWIHE, MPOMBIILICHHOCTH, CEIThb-
CKOM XO3sIiCTBE.

IlepBoHauanbHble TIOHATHS OO0 OpraHu-
YEeCKUX BEMIECTBaX KaK O COCHWHCHUSX
yriepoaa: OCOOCHHOCTH  cocTaBa |
cTtpoeHusi. [loHATHE O OHOJOTUYECKH
Ba)XXHBIX BEMISCTBaX: JKHUpax, OelKax,

6 OOBACHATH O0ILIME 3aKOHOMEPHOCTU
B U3MCHEHHUHM CBOHCTB >IJIEMEHTOB
IVA-rpynnel u ux coeiuHeHu ¢ yué-
TOM CTPOCHHS UX aTOMOB.

6 XapakTepu3oBaTh (pusnueckKre
U XHMHYECKHE CBOMCTBAa IIPOCTBIX
BELIECTB yrjepoJa U KPEeMHUS U HUX
coenuHeHHit  (OKCHIOB  yriepoja,
YTOJIBHOM  KHCJOTHI,  KapOOHATOB,
OKCHJla KPEeMHUsI, KpEeMHHUEBON KHCJIO-
ThI, CUJINKATOB), CIIOCOOBI MX MOJIy4e-
HUSI, TpPUMEHEHHEe W 3HAa4YeHHEe B
OPUPOJIC U )KU3HU YEJIOBEKa.

6 Ompenensate KapOOHAT- M CHIIMKAT-
HMOHBI B PacTBOPE.

6 OOBSCHITH CYIIHOCTHb DKOJIOTHYSCKHUX
Mpo0JIeM, CBSI3aHHBIX C HaXOXXICHUEM

YIJIEKHUCJIONO Ta3a B OKpYy»KarolieH
cpene.
6 Wnnroctpuposath B3aUMOCBSI3b

HEOpPraHU4YeCKHUX COEJIMHEHUN yriiepojaa
U OPraHUYECKUX BEIECTB.

6 IlmanupoBaTb M OCYIUECTBISTH Ha
NpakTUKE XUMHUYECKHUE DKCIIEPUMEHTHI,
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yrieBonax. MartepruaibHOE €IUHCTBO
OpPraHWYEeCKUX W HEOPTaHHYSCKHUX
COEIUHEHUM.

Kpemunii, ero ¢usudeckne m xumude-
CKHE CBOWCTBA, NOJIYy4YCHHUE U IPUMEHE-
HUE B DJICKTPOHHUKE.

CoenuHEHUsT KPEMHHUsI B NPHUPOJE.
OO0mmue TpeacTaBiIeHUs 00 OKcuiae
kpemumsI(IV) m kpemHHEBOH Kuciore.
CunukaTel, X UCHOJIb30BaHUE B OBITY,
MEJHIIMHE, IPOMBIIIICHHOCTH. Bax-
HEHIIMe CTPOUTENbHBIC MaTepUAJIbL:
KepaMHKa, CTEeKJIO, IIEMEHT, OCTOH,
)kene300eToH. [IpoGiaembl Oe30I1acHOTO
HMCTIOJIB30BAHUsI CTPOUTEIIbHBIX Mare-
pHAJIOB B IIOBCEIHEBHOMN KU3HU.

JleMoHCcTpanuu

Mopgenu KpHUCTaJUIMYECKUX PEeIIETOK
anMasa, rpadura, MOJIEKYIBI yriepe-
Ha.

AncopOmusi  pacTBOPEHHBIX  BEMISCTB
aKTUBUpPOBaHHBIM yriém. [IpoTuBoras.
Buneomarepuanbl:  CHJIMKATHas  IpoO-
MBIIUIEHHOCTb.

Mosieny MOJIeKyJI OPraHuYeCKUX Be-
IIECTB.

JlabopaTopHble U NMPaKTU4eCKue padoThl
Jlabopamopnuviii onvim:
KauecTBennas peaknus Ha Kap6OHaT-I/IOH.

6

6

6

OPOBOJIUTH HaOIrOICHUS, JenaTh
BBIBOJIBI 10 pe3ybTaTaM dKCIEPUMEHTA.

CrnenoBaTh TmpaBmwiaM Oe30MacCHOMI
paboTEl B 1a0OpaTOPUU MPU HCIIOIH30-
BaHUU XUMHYECKOU MOCYyAbl 1 000pya0-
BaHMUSI.

Hcnonp30oBaTe OpU  BBINIOJHEHUU
y4eOHBIX 3aJlaHUil TEKCThl ydYcOHUKA,
cupaBouHble MaTepuainbsl ([lepmonmue-
CKYIO CHCTEMY XHUMHYECKHUX 3JICMEHTOB
J. . Menneneesa, TabIUIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHUM H COJICH B
BOJIC, 3JICKTPOXUMHUCCKUI psia
HaPsDKEHU METaJLUIOB).

Hcnonp3oBaTh NOpU  BBINIOJHEHUH
y4eOHBIX 3aJaHWil W B IIporecce
HCCJIeI0BATEIILCKOM NEeATCIIbHOCTH
HAaY4YHO-TIOMYJISIPHY O JUTEpaTypy

XUMHNYECKOro COICpKaHUus, CIIpaBOY-
HBIC MaT€pHajbl, pECypChl I/IHTepHeTa




Ul
& IIpoodonsxcenue maba.

IIpumepHbIe TeMBbl,
packpbiBaoliye JaHHBIN
pa3jeJ1 nporpamMmsi,
M KOJMYECTBO  YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BHU/Jbl /JAeATEJbHOCTH
06y4Jaromuxcs

IIpakmuueckue pabomuwi:

Ne 4. IlosydyeHue YIJIGKHUCIOIO rasa.
KauecTBeHHast peaknysi Ha KapOOHAT-HOH.
Ne 5. Pemenne 3KCHEepUMEHTAIBHBIX
3ana4 o reMme «Hemeramnbm.

Buvtuucnenusn

MO0 ypaBHEHUSIM XUMHYECKHUX peak-
U, €CJIN OJINH W3 PEarcHTOB JIaH B BUJIC
BOJIHOT'O pacTBOpa ¢ U3BECTHONH MacCOBOH
noJeun

Pasaen 3. MeTasibl M Ux coeguHeHus (20 u)

Tema 7. O6Gmue CBONCTBA
METaJIJIOB
(44)

OOmasi XapaKTepUCTHKAa XUMHUYECKUX
3JIEMEHTOB — METAJJIOB HAa OCHOBaHUUI
ux rnonoxenuss B llepuonmueckoit
CHUCTEME XUMHUYCCKUX DJICMECHTOB

J. . MennaeneeBa U CTPOEHHUSI aTOMOB.
Crpoenune MeTajuioB. MeTainueckas
CBSI3b M METaJUIMYeCKas KpUCTaJLIU4de-
ckast pemérka. ODIeKTPOXUMHUIESCKHN
psn HanpspbkeHui MetanmioB. Pusnye-
CKHE M XMMUYECKHUE CBOMCTBA METAaJLJIOB.
OO0mrre crmocoObl MOTyYeHUS] METAJIIOB.

6 PackpbiBaTh CMBICT H3yYaeMBbIX
NOHSITUH ¥ IPUMEHSITHh 3TH TTOHSATHS
MPU ONMHUCAHUH CBOWCTB BEIISCTB M MX
npeBpaleHu.

6 OOBSCHATH O0IINE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB DJIEMEHTOB-METAJI-
JIOB U UX CO€IMHEHUHN ¢ y4ETOM CTpoOe-
HHSI UX aTOMOB.

6 XapakTepHn3oBaTh CTPOCHHE METAJJIOB,
obmue (GU3NYECKHEe W XHUMHUYCCKHUE
CBOICTBA METAJLIIOB.
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TTonsiTHE O KOPPO3MHM METAJJIOB U
OCHOBHBIE CIIOCOOBI 3aIUTHI OT KOPPO-
3un. CruraBel (CTaslb, YYT'YH, JIOPAJIFOMU-
HUN, OpoH3a), UX NMPUMEHEHHE B OBITY H
MPOMBIIIICHHOCTH.

JleMoHCcTpanuu

O3HakoMiIeHHE ¢ oOpa3amMu METalJIoOB U
CIUIAaBOB, X (PU3MYSCKHUMH CBOHCTBaMH.
Mogenun  KpUCTAUIMYECKUX  PEHIETOK
METAaJlJIOB.

Buneomarepuansl: KOppO3usi METaJLIOB.

JlaGopaTopHbIe u NMpaKTU4YecKue
pa6oThl
Jlabopamopnuvie OnblmMbl.:

O3HakoMIIeHHE ¢ 00pa3lamMu CIUIaBOB
METasIoB.

3aBUCUMOCTb CKOPOCTHU pPEaKLUU
MeTaIa ¢ KUCIOTOH OT IPUPOIBI
MeTania.

Botuucnenusn

— MO ypaBHEHUSIM XHUMHUYECKHUX peak-
UM, €CJIU OJIMH U3 PEAareHTOB COJICPIKUT
npuMecu

6 XapakTepu3oBaThb OOIIME CIOCOOBI
MOy YSHHSI METAJIOB.

6 CrnenoBaTh mnpaBwiaM Oe30MacHOM
paboThl B 1ab0OpaTOpUX MPU HCIIOJIB30-
BaHUH XHUMHUYECKOU ITOCYAbI B 000pyI0-
BaHUS.

6 IIpou3BOAUTH BBIYUCIEHUS MO XUMHUYE-
CKHUM ypPaBHECHUSIM.

6 Hcnons3oBaTh MNOpPH  BBIIOJIHECHUHU
y4eOHBIX 3aJaHUM TEKCTHl ydecOHUKA,
crnpaBouyHble MaTepuaisl (ITepmonnue-
CKYIO CHCTEMY XHMHYECKHX DJIEMEHTOB
J. . Menneneesa, TabIUIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHUM H COJICH B
BOJIE, IIEKTPOXUMHUIECKUH pAn
HaMPsDKEHWI METaJUIOB).

6 Hcrmonp3oBaTh TIPU  BBITIOJTHEHUH
y4eOHBIX 3aJaHUii W B IHpoIecce
HCCIIeJOBATEIIHCKON eATEeIbHOCTH
Hay4YHO-TIOITYJISIPHYIO JIUTEpaTypy
XHUMHYECKOTO COJIEPIKaHUsI, CIPaBOU-
HbIE MaTepuaJibl, pecypchl lHTepHeTa

Tema 8. BaxkHeliue MeTasi-
JIbI 1 UX COeIUHEHUA
(16 9)

Illenounsie MeTamibl. llojlokeHue B
[lepuoanyueckoid cuCTEME XHUMHUYESCKHUX
anemeHTOB /. 1. Menaeneena, ctpoeHue
aToMoOB. HaxoxxaeHne B IpUpo/Ic.

6 OOBSICHATH OOIIHEe 3aKOHOMEPHOCTH B
W3MEHEHHHN CBOMCTB 3JIEMEHTOB-METAalI-
JJOB B Ipynmnax M HX COEIUHEHUH C
y4ETOM CTPOCHHUS UX aTOMOB.




g Ilpooonowcenue maba.

IIpumepHbIe TeMBbl,
packpbiBaoliye JaHHBIN
pa3jeJ1 nporpamMmsi,
M KOJMYECTBO  YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BHU/Jbl /JAeATEJbHOCTH
06y4Jaromuxcs

dusznyeckne M XUMHYECKHE CBOMCTBaA
(Ha mpumepe HaTpusa U Kamusa). OKcuasl
M TUIPOKCHUIBI HATPUST U Kanust. [Ipume-

HEHHE IICJIOYHBIX METAJIOB W HUX
COCJIMHCHUN.
IllemouyHO3eMeIbHBIC METaJUIBl MarHWUN

U KaJlbLUH, cTpoeHue atomoB. [lonoxke-
Hue B Ilepuoanueckoil cucreMe XuMu4de-
ckux anemeHToB [[. 1. Menpeneena.
Haxoxnenue B npupojae. Puznyeckue u
XUMHUYECKHE CBOWCTBA. Baxueilmmne
COC/IMHCHUS KajbIlUs (OKCHUI, THIPOK-
cu, cosin). JKECTKOCTh BOABI U CIIOCOOBI
e€ ycTpaHeHUsI.

Amomunnii. [lonoxxenune B Ilepuoaunue-
CKOW CHCTEME XHUMHYCCKUX DICMEHTOB
J1. 1. MenneneeBa, CTpOEHUE aTOMa.
Haxoxnaenue B mnipupone. dusnueckue u
XUMHUYECKHE  CBOMCTBAa. AMbOTEepHBIC
CBOIiCTBa OKCH/Ia U THAPOKCHUIA.

Kenezo. Ilonoxenune B Ilepronnueckoid
CUCTEMEC XUMHNUYCCKHUX DJICMCHTOB

JI. U. MeunneneeBa, cTpoeHHE aToma.
Haxoxnenue B ipupojie. dusndeckue

6 XapakTepu3oBaTh (GU3NUECKHE U XU-
MHUYECKHE CBOHCTBA IMMPOCTHIX BEIIESCTB
METaJUIOB U UX COCJIMHEHUN (OKCHUIOB,
THAPOKCHUIOB, COJIEH), CcHocoOBl HX
IIOJIy9EeHHs, IPUMEHEHNE U 3HAYCHHE
B IPUPOJIE U )KU3HU YEJIOBEKA.

6 Pacmio3HaBaTh C MOMOINBIO KAa4YE€CTBEH-
HBIX PEaKI[Uii HOHBI METAJJIOB (MAarHus,
AJTFOMUHUS, IIUHKA, KeJIe3a, MCJIH ).

6 IlnanupoBaTh M OCYILIECTBJIATH Ha
MMPaKTUKE XUMWYECKHUE SKCIIEPHUMEHTHI,
NPOBOAUTH HaOJIIOICHYSI, nenaTtb
BBIBO/IBI I10 pe3yJIbTaTaM 3KCIIEPUMEHTA.

6 CnemoBath nmpaBmiiaMm Oe301tacHOi pabo-
ThI B 1a00OpaTOPHH MPHU UCITOJIH30BAHUH
XHMHWYECKOH MOCYIbI 1 000PY1OBAHUS.

6 IIponM3BOANTH BBIYUCIICHUS IO XHUMHUYE-
CKUM YpPaBHCHUSIM.

6 BrpicTpauBaTh pa3BEPHYTHIE ITMCbBMEH-
HBIE W YCTHBIE OTBETHI C OIOPOH Ha
nHpopMannio U3 ydeOHNKAa U CIpaBOd-
HBIX MaTE€pHAJIOB, 'PAMOTHO HCIIOIb30-
BaTh U3YUYEHHBIM MOHATUWHBINA amnmnapat
Kypca XUMHH.
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M XHMHUYECKHe cBoicTBa.  OKCHIBI,
ruAPOKCHUIBI U coin xere3a(ll)
u xxerne3a(Ill).

JleMoHCcTpanuu

B3aumopneiictBue HaTtpusi € BOJOM.
OkpamuyBaHue IUIaMEHU MOHAaMH HaTpus
W KaJIusl.

OkpamuBaHue IaMeHH HWOHAMU

KaJbIHsI.

BzaumopelictBue OKcHaa  KaJbIUs — C
BOJIOM.

Buneomarepuanbl: TOpeHHE JKele3a B
KHUCJIOPOJIC U XJIOpE.

JlaGopaTopHbIe M NpaKTU4ecKue paéoThl
Jlabopamopnuvie onvlmol:
O3HakomiIeHHE ¢ OOpasmaM# aTFOMHHUS
M €ro CILIABOB.

AwmporepHbIe CBOMCTBa TUAPOKCHUIA
AITFOMUHUS.

KauecTBeHHBIE peaknMu Ha  HOHBI

JKeresa.

Ilpakmuueckue pabomuwi:

Ne 6. JKEcTKOCTHP BOIBI M METOOBI €€
yCTpaHEHHUSI.

Ne 7. Pemrenune 5sKCIiepUMeEHTaIbHBIX
3a/1a4 1o TeMe «MeTaJlib.

Boiuucnenusn

— 110 ypaBHeHI/lflM XUMHUUYECCKUX peaK—
1M, €cjIi OJMH W3 PEeareHTOB JaH B
HU30BITKE WJIU COJCPKHUT IPUMECH;

— MacCOBOM JOJIM BBIXOJIa IPOJIYKTa

peakiuu

6 HMcrmonbp3oBaTh TMPHU  BBHIIIOJIHEHUU
Y4eOHBIX 3aJaHUii W B IpoIecce
HCCIeN0BATEIbCKON EeSATEeIbHOCTH
HAyYHO-TIOITYJISIPHYIO JIUTEpaTypy
XUMHYECKOTO COJEPIKaHUsI, CIpaBOU-
HBbIE MaTepuanbl, pecypcsl MHTepHETa




K Oxonuanue maban.

IIpumepHbIe TeMBbl,
packpbiBaoliye JaHHBIN
pa3jeJ1 nporpamMmsi,
M KOJMYECTBO  YacoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BHU/Jbl /JAeATEJbHOCTH
06y4Jaromuxcs

Paspeut 4. XumMuAa U okpy>kawinas cpega (3 1)

Tema 9. BemecrBa u MmaTepu-
aJibl B )KU3HM YesIoBeKa
(34)

HoBple  marepuanbl H  TEXHOJIOTHH.
BemectBa n Matepuaibl B ITIOBCEIHEBHOM
>KU3HM YeJIOBeKa. XVMHUSI U 3JOPOBBE.
Be3omacHoe mcnonp30BaHUE BEIIECTB

U XUMHYECKHUX Peakuii B OBITY.
IIpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB
(yronb, mnpuponHblii Ta3, HePTh),
MPOAYKTHI UX MepepaboTKH, UX POJIb

B OBITY M TIPOMBIIIIICHHOCTH.

OCHOBBI PKOJIOTUIECKOH TPaMOTHOCTH.
XumMmudueckoe 3arps3HEHHE OKpYIKaro-
el cpenanl (NpenesibHO JOMyCTHUMAs
KoHneHTpauus Bemects — I[1JIK).

Poilb XMMHH B PELICHHUH DSKOJOTHYSCKHUX
npoonem

6 XapakTepu3oBaTh POJIb XUMHUHU B pas-
IUYHBIX cdepax AEATEIbHOCTH JIOACH,
OCHOBHBIE BEIleCTBA UM MaTepHabI,
MIPUMEHsIEMbIE B JKH3HH COBPEMEHHOTO
JeJIoBeKa.

6 OOBSCHIATH YCHOBHs 0Oe30IacHOro
HUCIIONb30BAaHUs BELIECTB U XHUMHUYE-
CKHX pEaKIIui B OBITY.

6 AHajgu3upoBaTb U  KPUTHYECKU
OIleHWBaTh HH(POPMAIUIO O BIUSHUH
MIPOMBINIIEHHOCTH, CEIBCKOTO XO3sH-
CTBa, TPAHCIIOPTA M Jp. Ha COCTOSTHHE
OKpY>KaroIleu cpebl.

6 YMeTh OKa3bIBaTh MEPBYIO OMOILb IPU
XUMHUYECKHUX 0)KOraX U OTPaBJICHUSIX.

6 IlpuHuUMaTh y4yacTue B OOCYXKIECHUU
npoOJieM XHUMHYECKOW W IKOJIOTrHYe-
CKOW HampaBJICHHOCTH, BBICKA3bIBaTh
CcOOCTBEHHYIO ITO3UITHIO TI0 ITpobiieMe u
mnmpenjarate BO3MOXHBIE TIyTH €
pemmeHus
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