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PaGouass mporpamMma 1o XMMHH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpaszoBaHMsI cOCTaBJIeHa Ha OCHOBe TpeOoBaHMH K pe3ynbTraram
OCBOCHHSI OCHOBHOI 00pa30BaTeIbHON MpPOrpaMMBI OCHOBHOTO
oomrero oOpa3oBaHUs, MIPEICTAaBIICHHBIX B denepanpHOM
rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHJApTE OCHOBHOI'O OOIIETO
oOpazoBaHUs, ¢ YYETOM pacHpeiesIEHHBIX 10 KiaccaM IIPOBEPSIEMBIX
TpeOGoBaHUN K pe3ynbTaTaM OCBOCHHS OCHOBHOII 0Opa3oBaTeIILHOU
MIporpaMMbl OCHOBHOI'O 0O0IIero oOpa3oBaHUs U  DJIEMEHTOB
COJIepIKaHUsl, MPEJICTABICHHBIX B YHHBEPCAJIbHOM KOIU(UKATOpE
110 XUMHH, a TaK)Ke Ha OCHOBe [IpumMepHOi mporpaMmbl BOCITUTAHUS
o0ydJaromuxcs MpU MTOJTYYSHUH OCHOBHOTO OOIIero oOpa3oBaHUs U
¢ yu€rom Konuenmum npenonaBaHusi y4eOHOTrO HpeameTa
«Xumus» B oOpaszoBaTelbHBIX  oOpraHu3zanusx Poccuiickoi
denepanun, peadu3yloONUX OCHOBHBIE 00meoOpa3oBaTeIbHBIC
nporpammbl  (ytB. Pemennem Kosutermm  MuHODpocBemieHuUs
Poccun, nporokonor 03.12.2019 N I1K-4BH).

NOACHUTENIBHAA 3AMNMNCKA

CorymacHO cBOEMY Ha3HA4YCHHIO pabouasi mporpamMma siBIsSETCS
OPUCHTUPOM JId COCTABJICHUSA pa6o'-11/1x aBTOPCKUX IporpaMm: OHa
naéT TpencTaBIIEHHME O MeJsiXx, OOIed cTpaTerun oOydeHus,
BOCHHTAHUSI W PA3BUTHUS OOydYaIOMIMXCS CpeJCcTBaMU Y4eOHOTO
npeamera « XMMHUS»; yCTaHABJIMBAET 00s3aTEIbHOE MPEIMETHOE CO-
JIep>KaHue, NpegycMaTpUBAaeT pacIpeneseHHue ero Mo Kjaccam Hu
CTPYKTYPUPOBAHHE €ro MO pasjesiaM M TeMaM Kypca, OIpeJesseT
KOJIMYECTBEHHBIE W KadYeCTBEHHBIE XapaKTEPUCTHUKH COJIECPKAHMUS;
naéT pacupefereHue y4eOHBIX YacoB IO TEeMAaTHYECKHM paslesiaM
Kypca M  IIOCJIEJIOBAaTEJIbHOCTh HUX M3y4YeHHUsT C  yd&rom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKH y4EeOHOTO
IpoLecca, BO3PACTHBIX OCOOCHHOCTEH OOydaloluxcs; ONnpenesseT
BO3MOXKHOCTH  NIpeJMeTa JUIsi  peanu3aluu  TpeOoBaHUM K
pe3yiabTaraM OCBOEHHSI OCHOBHOW 00pa3oBaTEILHOW IporpaMmbl Ha
YPOBHE OCHOBHOIO OOIIETO OOpa3oBaHMs, a TakKe TpeOOBaHMH K
pe3yipTaTaM OOydYeHHs XMMHHM Ha yPOBHE IeJIed H3y4YeHHUs Ipef-
MeTa W OCHOBHBIX BHUJAOB Yy4eOHO-TIO3HABATEIILHOW JEeSATEeIbHOCTH/
Y4eOHBIX IeHCTBUN yUEHHUKA 10 OCBOCHUIO YUEOHOT'O CONEpP KaHUSI.

OBLLUAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «XUMWUA>

Bxunan ydyebHoro mpeamera «XHMUSD» B JOCTHDKCHHE IEJICH OC-
HOBHOTO 00I11ero o0pa3oBaHusi 0O0yCJIOBJICH BO MHOTOM 3HAa4YCHHUEM
XUMHWYECKON HAayKH B IIO3HAHUU 3aKOHOB IIPHUPOIBI, B Pa3BUTHH
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MIPOU3BOJUTEIILHBIX CUJI OOIIECTBa U CO3/JaHMH HOBOM Oa3bl MaTepHu-
aJTbHOW KYJBTYPHI.

XUMHsI KaK 3JI€MEHT CUCTEMbl €CTECTBEHHBIX HayK pacIlpocTpa-
HUJIa CBOE BIIMSIHME Ha BCE 00JIAaCTH YEJIOBEYECKOIr'o CyIIeCTBOBAHUS,
3aj71ajla HOBOE BHACHNE MHUpPaA, CTajla HEOThEMIIEMBIM KOMITOHEHTOM
MHPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCJIIOBHEM >KHU3HHU OOIIEeCcTBaA:
3HAaHUE XUMHUU CIIy>KUT OCHOBOM Jyist GOPMHUPOBAHHUSI MUPOBO33pe-
HUS 9eJIOBEKa, ero MPpeACTaBICHU O MaTepPHAITBHOM €IUHCTBE MHUPA;
BaXXHYIO POJIb UTPAIOT (POopMHUpYyEMBbIe XUMHEH NPEACTaBICHUSI O
B3aMMOINPEBPAICHUSIX DHEPTUU U 00 DBOJIIOIUM BEIIESCTB B MPUPO-
Jie; COBpeMEHHas XUMUs HallpaBJICHA Ha pEIIeHUE TI100aIbHBIX TIPO-
0JIeM YCTOWYHBOTO Pa3BUTHS UEIOBEUSCTBA — CHIPHEBOM, YHEPTeTH-
YECKOM, MUICBOH U DKOJIOTMYECCKON 0e3011acHOCTH, MPOoOeM 3apa-
BOOXpPaHCHUS.

B ycnoBusAx BoO3pacTalomiero 3HAYEHHUS XUMHU B JKU3HHU OOIIe-
CTBa CYIIECTBEHHO MOBBICHJIACH POJIb XMMHUYECKOrOo OOpa3OoBaHUS.
B 1urane conmanm3anuu OHO SIBIISICTCS OJHUM W3 yCIOBUI (OPMHUPO-
BaHUS WHTEJUICKTA JIMIYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

COBpEMEHHOMY YE€JIOBEKY XMMHYECKHE 3HAHHSI HEOOXOIUMBI JJIsI
OpUOOpETEHUsI OOIMIEKYIbTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPCH-
HO TPYIUTHCS B COIIUYME M OTBETCTBEHHO y4acCTBOBAaTH B MHOT000-
pa3HOMN XM3HM OOIIecTBa, s OCO3HAHUS BaAXXHOCTH Pa3yMHOTO OT-
HOIIEHHUSI K CBOEMY 3J0POBBIO U 3JI0OPOBBIO APYTHUX, K OKPY’KaroIIeH
IPHUPOJTHON cpele, Al TPaMOTHOTO ITOBEJICHUS TIPH MUCITOJIb30BAHUH
pa3IHYHBIX MaTePHUaIOB U XHUMHUYCSCKHUX BEIIECTB B ITOBCEIHEBHOU
JKU3HH.

XuMmudeckoe oopa3zoBaHUE B OCHOBHOM MIKOJIC SIBIISIETCS 0a30BBIM
0 OTHOIIICHHUIO K CUCTEME OOMIEro XUMHYECKOT0 oOpa3zoBaHus. [103-
TOMY Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO peajn3yeT HpPUCYIINe
o01eMy XUMHUYECKOMY OOpa3OBaHUIO KITIOUEBBIE IIEHHOCTH, KOTO-
pBIe OTpakaroT TOCYJapCTBECHHBIC, OOIIECTBEHHBIC U HHIUBUIYATH-
HBIE TOTPEOHOCTHU. DTHUM OTIPEALSIISTCS CYIIIHOCTh OOIIel cTpaTeruun
00ydYeHHsI, BOCIIHMTAHHUSA W Pa3BUTHA OOYUJAIONIUXCS CPEJICTBAMH
Yy4eOHOTO IpeaMeTa « X UMUsD.

Hzyuenune mpenmera: 1) crocoOcTByeT peanm3anuy BO3MOXKHO-
CcTeil AJisi caMOpa3BUTHI U GOPMHUPOBAHUS KyJIbTYPBl JUIHOCTH, €&
obmieit n (pyHKIHMOHATBHON T'PaMOTHOCTH; 2) BHOCHUT BKJIad B ¢op-
MHUPOBAHHE MBIIUJICHUSI U TBOPYECKHUX CIIOCOOHOCTEH MHOJPOCTKOB,
HaBBIKOB HMX CAaMOCTOSITEJIBHONW ydeOHOU AesATEIIFHOCTH, JKCIEepH-
MEHTAJIBHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOIMMBIX Kak
B ITOBCETHEBHOM XHM3HU, TaK U B IPO(PECCUOHAIIBHOMN J1eITEIILHOCTH;
3) 3HaKOMHUT cO creuu(pHUKON HAYYHOTO MBILUICHHS, 3aKJIagbIBacT
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OCHOBBI LI€JIOCTHOTO B3IJIsiia Ha €JUHCTBO IIPUPOABI U YEJIOBEKA, SIB-
JISISTCSI OTBETCTBEHHBIM ITAaIrloM B ()OPMHUPOBAHUU E€CTECTBEHHO-Ha-
YYHOM TpaMOTHOCTH IMOJIPOCTKOB; 4) CIIOCOOCTBYET (POPMHUPOBAHHUIO
LIEHHOCTHOI'O OTHOLIEHUsI K €CTECTBEHHO-HAay4YHbIM 3HaHUSAM, K
MpUpPOJIe, K YSJIOBEKY, BHOCHUT CBOM BKJIAJ B DKOJIOTHYECKOE 00pa3o-
BaHUE LIKOJIbHUKOB.

Ha3BanHble HampaBiIeHUsS B OOyYEHUHM XUMHHU OOECHEUYHBAIOTCS
crrienuPUKON comeprkaHUs MpeaMeTa, KOTOPBIA sIBISICTCS IeaarorH-
YecKW aNallTUPOBAaHHBIM OTpaXKeHHEeM O0a30BOM HAayKW XHMHU Ha
onpenenéHHOM JTane e€ pa3BUTHSL.

Kypc XMMHUM OCHOBHO# HIKOJIBI OPUEHTHPOBAH Ha OCBOEHHE 00y-
YarUIMMHUCS OCHOB HEOPTaHUYECKON XMMHMU U HEKOTOPBIX IMOHATUN
U CBEJICHUI 00 OTACNIBHBIX 00BEKTaX OPraHUYECKOU XUMUH.

CTpyKTypa coneps>kaHus IpeamMeTa copMHUpOBaHA HA OCHOBE CH-
CTEMHOTO MoJxoJa K ero n3ydeHuto. CoaeprxkaHue CKIaJbIBacTCs U3
CHUCTEMBI IIOHATUN O XUMHUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI
OOHSITHH O XUMHUYCCKOU peaknuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHNU30BaHBI MO MPUHIUNY ITOCJIEI0BATEIBHOTO PAa3BUTHUS 3HAHUMN
Ha OCHOBE TEOPETHYECKUX MPEJICTaBJICHUI Pa3HOT0 YPOBHS: aTOM-
HO-MOJIEKYJIIPHOT'O YUYEHMsI KaK OCHOBBI BCErO €CTECTBO3HAHMSI,
ypoBHs Ilepuonnueckoro 3akona Jl. 1. MenneneeBa kak OCHOBHOTO
3aKOHA XMMHWH, YUEHHUSI O CTPOCHHH aTOMa U XMMHUYECKOU CBS3H,
OpEACTABIICHUI 00 IJEKTPOIIUTHUCCKON JTMCCOIUAIINH BEIISCTB B
pactBOpax. Teoperuueckue 3HaHUsI pacCCMAaTPUBAIOTCsI HA OCHOBE
SMIOUPHUYECKHA MOJYYSHHBIX M OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS
MOCJIeIOBATEIBHO OT OJITHOT'O YPOBHSI K JIpyTrOMY, BBITTOJIHSIST (DYHK-
OUHU OOBSICHEHUSI U MMPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3-
MO>KHOCTEH NMPaKTHYECKOT0 MPUMEHEHHUS U MOJyUCHHUS H3ydaeMbIX
BEIIECTB.

Taxass opraHuszanus coieprkaHusl Kypca CIIOCOOCTBYET HMpeaCTaB-
JICHHUIO XMMHUYECKOW COCTAaBJISIONIEN Hay4YHOU KapTUHBI MHUpa B JIO-
TuKe e€ CUCTeMHOU mpupoabl. TeM caMbIM 0OeCTIeYnBaeTCs BO3MOXK-
HOCTHh (POPMHUPOBAHUS y OOYUYAIOMIMXCSI [IEHHOCTHOTO OTHOIIECHHUS K
Hay9YHOMY 3HAHHIO U METOJIaM ITO3HAaHHsA B HayKe. BaxkHO Taxke 3a-
METHUTbH, YTO OCBOCHHE COACPIKAHUS Kypca IMMPOUCXOIUT C MIPHUBIIEUE-
HUEM 3HaHUU U3 paHee M3YUYEHHBIX KypcoB: «OKpyXarOIHUU MUP»,
«bnonorus. 5—7 xiaacce» U «Pu3uKa. 7 Kiaace».

LEIN U3YHEHMA YHEBHOIO MPEAMETA «XUMUA>

K HampaBJI€eHHIO ITEPBOCTEIICHHON 3HAYMMOCTH MHPH peain3alluu
obOpa3oBaTenbHBIX (PYHKINH TIpenMeTa «XUMHUsS» TPaIUIIMOHHO OT-
HOCST (h)OPMUPOBAHNE 3HAHUN OCHOB XMMHWYECKOW HAYKH Kak 00Jia-
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CTH COBPEMEHHOI'O €CTCCTBO3HAHUS, IMPAKTUYCCKOU ICSITCIBHOCTH

4YeJ0BeKa U KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3aj1a-

Yya MpeaMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMbl XHMUYCCKUX 3HA-

HUN — BaKHEHIIKUX (PaKTOB, MOHSITHI, 3aKOHOB U TCOPETHUUCCKUX

MMOJIOKCHHUHN, JTOCTYITHBIX OOOOIIEHUN MHPOBO33PEHUYECKOTO Xapak-

Tepa, sA3bIKa HAyKH, 3HAHUWA O HAYYHBIX METOJAaX H3y4YCHHsS Be-

IICCTB U XUMHUYCCKHUX PEaKIUii, a Takke B (JOPMUPOBAHUU U Pa3BH-

TUU YMEHHUW U CIOCOOOB JESITEIbHOCTH, CBSI3aHHBIX C IJIAHUPOBA-

HUEM, HAaOJIOACHUEM U MPOBEACHUEM XHUMHYECKOT'O SKCIIEPUMEHTA,

COOJIFOCHUEM MPaBUJI OS30ITaCHOTO OOpAICHUSI C BEIIIECTBAMH B I10-

BCE€IHEBHOM KU3HHU.

Hapsiny ¢ aTuM 1enu u3ydeHus MpeMeTra B IporpaMMe yTOYHE-
Hbl U CKOPPEKTHUPOBAHbI C YUYETOM HOBBIX IIPUOPUTETOB B CUCTEME
OCHOBHOTO 00mero o6paszoBanusa. CerogHss B 0oOpa3oBaHHUHU 0CO00
3HAYUMOM TPU3HAETCS HAMPABJICHHOCTh OOYYCHHS Ha pa3BUTHE U
caMOpa3BUTHUC JIMYHOCTH, (OpPMHUpPOBAHHUEC ¢€ MHTEIJICKTa U OOIIeH
KyJbTypbl. OOy4eHNe YMEHHUIO YYUTHCS U MPOJ0JIKaTh CBOE 00pa3o-
BaHUE CAMOCTOSITEIILHO CTAHOBHUTCS OJIHOW M3 BaKHEUIIUX (PyHK-
U y4eOHBIX PESIMETOB.

B cBsi3u ¢ 5TUM NpU U3yUYEHUHU NPEAMETAa B OCHOBHOHM IIKOJIE J10-
MUHHPYIOIIEC 3HAYCHUES IPUOOPEIIN TaKUE ICJTH, KaK:

6 (opMHpOBaHUE HMHTEIUICKTYaJIbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM
K camM000pa30BaHUIO, COTPYAHUYCCTBY, CAMOCTOSATSIILHOMY MPH-
HSITHIO PEILICHHI, CIIOCOOHONW aanTUpPOBATHC K OBICTPO MEHSIO-
IIUMCsI YCIIOBUSIM JKU3HU,

6 HAINPABJICHHOCTh OOYYEHHUs] Ha CHCTEMATHYECKOE IMPUOOIeHNE
y4YaluXxcsi K CaMOCTOSITeJILHONW IMO3HABATEIIBHOUW JI€ATEIIbHOCTH,
Hay4YHBIM METOJIaM MO3HaHUs, (GOPMHUPYIOIIMM MOTHUBALMIO U
pa3BuUTHE CHOCOOHOCTEH K XUMUH;

6 obecriedeHne yCJIOBUM, CIIOCOOCTBYIOINX NPHOOpETeHUI0 00yyda-
FOIIIMMHUCS OTbITa Pa3HOOOPA3HOM JIEATEIBHOCTH, ITO3HAHUSI U Ca-
MOIIO3HAHUS, KJIFUYEBBIX HAaBBIKOB (KJIKOYCBBIX KOMIICTCHIIWI),
UMCHOIINX YHUBCPCAIBHOC 3HAYCHUEC JId PAa3JIUYIHBIX BUOOB ACA-
TEIILHOCTH;

6 (popMupoBaHNEe yMEHHI OOBSACHATH M OLICHUBATH SBJIICHUS OKpPY-
JKaroIIero Mupa Ha OCHOBAaHUH 3HAHUN W OIIBITA, ITOJyYESHHBIX
IpUu NU3YyYCHHNU XUMHH;

6 popMHupOBaHUE y OOYYAKOIIUXCS TYMAaHHUCTUYSCKUX OTHOIICHUM,
IIOHUMAaHHUS IHEHHOCTU XHUMHYCCKUX 3HaHUU JJI51 BI)Ipa6OTKI/I JKO-
JIOTUYECKHU [EJICCOO0Pa3HOro MMOBEICHUS B OBITY U TPYIOBOMU Ji€sI-
TEJIBLHOCTH B IICIISIX COXPAHCHUS CBOCTO 3I0POBbSI U OKPYIKAFO-
mIey MpUpPOIHON CpPEIbI;
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6 pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPO-
JIF0O U CAMOBOCIIUTAHHUIO HAa OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduiisi U Ha-
MIPaBJICHHOCTH JaJIbHEHIIIEro OOyYeHHUsI.

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

B cucteme obuero obpazoBanusi « XUMUs» NpU3HAHA 00s3aTENb-
HBIM Y4EOHBIM IPEAMETOM, KOTOPBIH BXOIUT B COCTAaB IPEIMETHOU
oOmactu «EcTecTBEeHHO-HAyYHBIE IPEAMETHD).

Vd4eOHBIM TUTAaHOM Ha e u3ydeHune oTBeneHo 136 yueOHBIX dYa-
COB — 10 2 U B HeAeHI0 B 8 1 9 KitaccaX COOTBETCTBEHHO.

Jtst Ka>kaoro Kiacca mpeayCMOTPEHO pe3epBHOE yueOHOe BpeMs,
KOTOPOE€ MOET OBITh HCIIOJIb30BaHO yYaCTHHUKamMH oOpa3oBaTelib-
HOTO TIpoIecca B LelisiX POpMHUPOBaHUSI BAPUATUBHOMN COCTaBJISIIO-
mel coaep>kaHus KOHKPETHOU padodedt mporpammsel. [Ipu sTom
oOsi3aTenpHasl (MHBapHaHTHAs) YacTh COACPXKAaHUS IpeaMeTa, ycTa-
HOBJICHHasi paboueidl mporpaMmoM, M BpeMsi, OTBOJAMMOE Ha eé&
U3y4EeHHE, TOJKHBI OBITh COXPAaHEHBI TOJITHOCTHIO.

B cTpykrype paboueit mporpamMMmbl Hapsity C IOSICHH- TEIbHOU
3aIIUCKON BBIJICJICHBI CIICAYIONIINE Pa3eiIbl:

6 TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS y4deOHOro mpeaMera «Xu-
MUSD» — JIUYHOCTHBIC, METaIlpeIMETHBIC, IPEIMETHHIC;

6 coAeprKaHHe yUeOHOro mpeaMeTa « XUMHUsD» [0 ToJiaM 00ydeHHs,;

6 TeMaTHYeCKOe IUIaHHUPOBAaHHE, B KOTOPOM JIETaJu3Hh- POBAHO
cofeprkaHue KakK/10M KOHKPETHOH TeMBbI, yKa3aHBbl KOJIM- YECTBO
9acoB, OTBOJAMMBIX Ha €€ M3ydeHHEe, U OCHOBHBIC BHUJbI y4eOHOU
JIeSITEJILHOCTH Yy4YC€HUKa, (OpPMHUpYEMbIe MpU HU3YUYEHHH TEMBbI,
MpUBEeAEH IEepedeHb NEMOHCTpPAINi, BBIMTOIHAEMBIX yUH- TEJeM,
U TIepeueHb PEKOMEHJIYEMBIX JIa0OpaTOPHBIX OIBITOB U
MMPaKTHYECKUX padOT, BHIIIOJIHSIEMBIX yUAITUMUCS.



COAEPXAHUE YYEBHOIO MPEAMETA «XUMWNA»

8 KJIACC

lepBOHaYasibHble XMMUYECKME MOHATHUA

IIpenmer xumuu. Ponb XuMHUM B )KM3HU YejoBeKka. Tena u Beule-
cTtBa. PU3HUECKUE CBOMCTBA BEIISCTB. ATpEeraTHOE COCTOSTHUE Be-
miectB. [ToHsITHE O METOAaX MO3HAHUS B XUMUHU. XUMHS B CUCTEME
HayK. HucTthie BemecTBa U cMecu. CnocoObI pa3ieiICHUs] CMECCH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE dJeMeHThl. CUMBOJIBI XUMH-
YeCcKUX 2JIeMeHTOB. [IpoCThIe U CIIOKHBIC BemecTBa. ATOMHO-MOJIE-
KYyJISIpPHOE YYEHHUE.

Xumuueckasi ¢popmyiia. BaaeHTHOCTh aTOMOB XMMHYECKHUX dJIe-
MEHTOB. 3aKOH IIOCTOSHCTBa cocTaBa BellecTB. OTHOCUTEIbHAS
aTomHasi Macca. OTHOCHTEeIbHass MOJICKYyJIsIpHas macca. MaccoBas
JOJIsI XUMHUYECKOTO 3JICMCHTA B COCIUHECHHUH.

dusnyeckne U XUMHYECKUE SBICHHUI. XUMHUYCCKast PEakIlus U
e€ Tpu3HaKu. 3aKOH COXPaHCHUS MAacCChl BEIISCTB. XHUMHUUYCCKHE
ypaBHeHus. Kitaccudukaiyss XUMAYECKUX PCaKIHui (COSTUHCHUS,
pa3I0KeHUs, 3aMCIICHUs, OOMCHA).

XUMHUUYECKUN KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKONH NOCYAO0M,
C IpaBuJIaMH pabOTHI B J1abOpaTopuu U npuéMamMu oopalieHus ¢ ja-
OopaTOpPHBIM OOOPYIOBAaHUEM; U3YUYCHHUE U OIHMCaHUE (PUIMISCKUX
CBOMCTB 00pa3IlOB HEOPTAHWUYESCKUX BEIIECTB; HaOMOneHUE hu3nIe-
ckux (TUIaBJeHUE BOCKA, TasiHUE JIbJla, paCTUPaHUE caxapa B CTYIIKE,
KHUIIEHUE U KOHJIEHCAIUS BOJIbI) U XUMHUYECKUX (TOpeHue CBEYH, TIPO-
KaJTWBaHUE MEIHOW IPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM)
SIBJICHUH, HAOJII0JIEHNEe U ONMMCaHUEe MTPU3HAKOB MPOTEKAHUS XUMHUYe-
CKHX peakIunii (pa3joKeHHne caxapa, B3auMOJeHCTBUE CEpHOM KHUC-
JIOTHI C XJIOPHUJIOM Oapusi, pa3iioxkeHue ruapokcuna menu(ll) mpu Ha-
TpeBaHHUU, B3aUMOJCHCTBHE jkene3a ¢ pacTBopoM cou menu(1l)); us-
ydeHue CchnocoOOB paszaenieHusi cMecedl (C MOMOINBIO MarHuTa,
(pumeTpOBaHWe, BRIMapUBaHUE, AUCTHIIIAIINSA, XpoMaTtorpadus),
IIPOBEJICHUE OYHUCTKHU ITOBAPSHHOU COJIN; HAOIFOICHUE U OTTICaHUE Pe-
3yJIbTATOB MPOBEACHUS OIBITA, MIUTIOCTPUPYIOMIETO 3aKOH COXpaHe-
HUSI MacChI; CO3/TaHUE MOAeJIeH MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

BaHeLine npeacraBUTeNN HEOPraHM4YeCKMX BELLECTB

Bo3ayx — cmecsk razos. CocrtaB Bo3ayxa. Kuciopoa — 371eMeHT U
mpocToe BemecTBo. HaxolkaeHue Kuciaopoja B Ipupone, pusude-
CKHe W XHMHUYeckue cBolicTBa (peakiuu ropeHwus). Oxcunsl. [Ipu-
MeHeHHue Kuciaopoaa. CnocoObl MOJyYeHHUsI KUCIIOpOoia B JlabopaTo-
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pUHu U TpOMBINLIEHHOCTU. KpyroBopor kuciaopona B IpUpPOJE.
O30H — a)uIOTpOITHAasE MOAU(UKALINSI KUCIIOPOAa.

TermnoBoit dp(PeKT XUMHUCCKOU pEakKIluh, TEPMOXHUMHUUICCKHUE
YpaBHEHUSI, DK30- U DHAOTEPMUUYECKHUE pEeaKUUU. TOIUTUBO: yrojiab U
MeTaH. 3arpsi3HEHHE BO3yXa, YCUJICHUE IMapHUKOBOTO > deKTa,
pa3pylieHue 030HOBOT'O CJIOSI.

Bonopon — snemeHT u nnpoctoe BeulecTtBo. Haxoxaenue Bogopo-
Ja B Ipupoae, PU3NIecKue 1 XUMUYECKHE CBOMCTBA, IIPUMEHCHNE,
CcrocoObI rmoryueHusi. KuciaoTs! u conu.

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

dusznueckue cBolictBa Boabrl. Bona kak pactBopurens. PacTtBo-
pbIl. HacheillieHHBIE U HEHACHIIIIEHHBIE pacTBOPLL. Pacmeopumocms
sewecme 6 6o0e.l MaccoBas IOJIsI BEeNIeCTBa B pacTBOpe. XUMHUUC-
ckue cBoificTBa Boabsl. OcHOBaHUs. POk pacTBOpPOB B IIpHUPOJIC U B
J)KU3HU 4desoBeka. KpyroBopoT BoAbl B Npupoje. 3arpsisHEHUE IpHU-
poaubix Boa. OxXpaHa U OYUCTKA IPUPOJTHBIX BOJI.

Krnaccudukarms HeopraHudeckux coeamueHnit. Okcuanl. Kitac-
cuduKanus OKCHAOB: cojicoOpasyromire (OCHOBHBIC, KUCIOTHEIC,
amdoTepHbIe) U HecojicoOpasyromue. HoMeHKIaTypa OKCHIIOB
(MexxmyHaponHass U TpUBHanbHas1). OU3NUESCKHUE U XUMHUYCCKHE
cBoiicTBa okcHuIIOB. [ToTydeHHEe OKCHUIOB.

OcHoBanwusi. Kitaccudukanus ocHOBaHHN: IEIOYH U HEPACTBO-
puMBIe OocHOBaHUs. HOoOMeHKIaTypa OCHOBaHUH (MEXIyHapomHas U
TpuBHaNbHAas1). PU3ndecKkre U XUMHUYECKUE CBOMCTBA OCHOBAaHU.
ITonyueHnne ocHOBaHUM.

Kucnorel. Knaccudukanms kwmciaor. HomeHkiatypa KHCIOT
(MexayHapoaHasi U TpuBHUalbHas1). DPU3UYECKHE U XUMUYECKUE
cBoiicTBa KucioT. Psag akruBHoctu metauiioB 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 HEOPTAaHHUYESCKHUX COCJIH -
HEHUM.

XUMHUYECKUUN AKCIIEPUMEHT: Kaue€CTBEHHOE OIIPEJICIEHHUE COJIEep-
J)KaHUSI KUCJIOpOoJa B BO3JyXe; MOJTyYCHUE, COOMpaHue, pacino3HaBa-
HUE U U3yYEeHHE CBOWCTB KHUCIIOPOJa; HaOII0JeHUEe B3aUMOJICUCTBHSI
BEIIIECTB C KUCJIOPOJIOM U yCJIOBHS BO3HUKHOBEHUS W MPEKpAICHUS
ropeHus (moxkapa); O3HaKOMJICHHE C OoOpa3laMu OKCHUJIOB M OITHCa-
HUC UX CBOMCTB; MNOJIyYCHHE, COOMpaHHe, paclio3HaBaHUE U U3yde-

1 KypcuBom oOo3HaueH y4eOHBIH MaTepuas, KOTOPHIH H3ydaeTcs, HO HeE
BBIHOCHUTCS Ha IIPOMEXKYTOUYHYIO U UTOTOBYIO aTTECTALUIO.
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HHUE CBOWMCTB BOJOpoja (ropeHue); B3auMOISHCTBHE BOJOPOJia C OK-
cuzom meau(Il) (BO3MOXKHO MCHIOJIB30BaHUE BUIEOMATEpPUAIOB); Ha-
OmrozieHre 00pa3moOB BEMISCTB KOJIWYESCTBOM | MOJIB; MCCIIETOBAaHUE
OCOOCHHOCTEH pPaCTBOPCHHS BEIISCTB C PA3IMIHON PacTBOPUMO-
CTbIO; IIPUIOTOBJIIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM 10JIeH
pPacTBOPEHHOTO BEIIECTBA; B3aUMOJIeicTBHUE BOABI C MeTaJllaMU (Ha-
TpUeM W KaJblHeM) (BO3MOXXHO WCIIOJb30BaHUE BHACOMaTEpHa-
JIOB); OMNpEJeJIEHHE pacTBOPOB KUCJIOT U IIeJ04Yel ¢ MOMOIIBIO UH-
JUKATOPOB; HCCJIEIOBAaHUE 00pa3LOB HEOPTaHMUECKUX BEIIECTB pa3-
JIMYHBIX KJIACCOB; HAaOIIOEHHE H3MCHEHHUS OKPACKH WHINKATOPOB
B pacTBOpax KHUCJIOT MU LIeJ04Yel; U3yUEeHHE B3aUMOIAEUCTBUS OKCH-
na menu(Il) ¢ pacTBOpomM cCepHOW KHCIOTHI, KUCJIOT C MeTajlJIaMH,
peakuuii HeUTpaau3aluu; MOJYyUYEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOI0 METajjla APYruM M3 pPacTBOpa COJIM; PELICHUE
SKCIIEPUMEHTAJIBHBIX 3aj/1ad Mo Teme «BakHelmue kiaccel Heopra-
HUYECKHUX COCJIMHECHUMN.

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

ITepBhic MOMBITKH KiIacCU(PUKAIIMUA XUMHYCCKHX 3JIEMEHTOB. [lo-
HSITHE O Ipynnax CXOJHBIX 2JEMEHTOB (IIEJTOYHbIC U NISITOYHO3Ee-
MEJIbHBIE METAJIJIBI, TaJIOTeHBI, MHESPTHBIC ra3bl). DIIEeMEHTHI, KOTO-
prie 06pa3yioT aM(pOTEpPHBIE OKCUIBI U THIPOKCHIBI.

Ilepuoanueckuit 3akoH. llepuoanyueckas cucreMa XUMUYECKUX
aneMmeHToB . . MenneneeBa. KoporkonepuoaHasi U JJIUHHOIIEPH -
onHast ¢hopmel [leproagnyuecKoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
. Y. Menneneena. Ilepuoas! u rpynnbsl. @PU3nuecKui CMbICI 1O~
PSAAKOBOrO HOMEPA, HOMEPOB NEPUOIA U IPYHIIBI DJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX siiep. M30TOmbl. DJIEKTPOHBHI.
CTtpoeHue dIEKTPOHHBIX 000JI0YEeK aTOMOB MEPBHIX 20 XUMUYECKUX
aneMeHTOB Ilepuonuueckoit cucremsnl . 1. MenneneeBa. Xapakre-
pYCTHKAa XUMHYECKOTO dJIeMEHTa MO ero mojiokeHuto B [lepuoanye-
ckoit cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUs pajinyca aTOMOB XMMHYECKHUX 3Jie-
MEHTOB, METAJUITMYECKUX W HEMETAUIMYECKHUX CBOWCTB MO TpyIMIiam
u niepuosaM. 3Hauenue [lepuoanyeckoro 3akoHa u [lepumoanyueckoit
CUCTEMbI XUMHUYECKUX IJIEMEHTOB JIJIs Pa3BUTUSI HAYKU U NPAKTH -
ku. . 1. MenneneeB — yu€HBIN U Ipa>kJaHUH.

Xumudeckasi cBsi3b. KoBajieHTHast (MOJIIpHAasi W HETIOJISIpHAs)
CBSI3b. DJEKTPOOTPULIATEIIBHOCT XUMUYECKUX dJieMeHTOB. MonHas
CBSI3b.
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Crenenp okuciaeHus. OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE pPEaK-
uuu. IIponeccs! okucieHuss U BoccTaHoBaeHUsA. OKUCIUTENU U BOC-
CTAaHOBUTEIIH.

XUMHYECKHUHN SKCIIEPUMEHT: U3yUE€HHE 00pa3oB BEIIECTB METal-
JIOB U HEMETAJIOB; B3aMMOJEHCTBUE T'MAPOKCHUAA IIMHKA C pPacTBO-
paMu KMCJIOT U IIeJIoYeil; MPOBEACHUE OIBITOB, UIIIOCTPUPYIOIINX
MIPUMEPHI OKHUCIHUTEIBHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHwue,
peakuuu pa3IoKEHUs, COCAUHEHUA).

MexnpeaMeTHble CBA3U

Peanu3zanusi MEXKIpPEIMETHBIX CBsI3€d MpPU HU3YUYCHUU XUMHUH
B 8 KJIacCe OCYIIECTBISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIIUX ecTe-
CTBCHHO-HAaY4YHbIX HOHﬂTHﬁ, TaxKk U HOHﬂTHﬁ, ABJIIAOIIMUXCA CUCTEM-
HBIMU OJI1 OTACJIBHBIX MPEIMETOB €CTCCTBCHHO-HAYYHOI'O IINKJIA.

OO01IHe eCTeCTBEHHO-HAYYHbIC MMOHSATHSI: HAYYHBIH (akT, runore-
3a, TCOpUs, 3aKOH, aHaJIW3, CHUHTE3, KJIacCHU(UKaIUsl, MNCPUOIUY-
HOCTb, HAOJIOJICHUE, DKCIICPUMCHT, MOJCIHMPOBAHUE, HU3MEPCHHE,
MOJIEITb, SIBJICHUE.

dusuka: Matepusi, aTOM, JIEKTPOH, IMPOTOH, HEUTPOH, UOH, HY -
KJIHJ, U30TOIIbI, PaJIHOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKHHN 3a-
psil, BEIISCTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BCIISCTBA, I'as,
(puznueckre BEIUYUHBI, SIUHUIBI U3MEPEHUST, KOCMOC, IJIAHETHI,
3BE3 b1, COJIHIIE.

Buosnorusi: porocuHTes, AbIxaHue, buocdepa.

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

9 KJTIACC

BelecTBO 1 XxMMMYeCKas peakuma

Ilepuoanueckuit 3akoH. l[lepuognyueckasi cucremMa XUMHYECKUX
aneMeHToB . 1. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B
U3MEHEHUH CBOWCTB XHUMHYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPHO-
OB, KaJIWsI, KaJIbIIUS U UX COCAUHECHUIN B COOTBETCTBUH C MOJIOKCHH-
eM nyieMeHTOB B [leproanueckoil cucteMe U CTPOEHUEM UX aTOMOB.

CTtpoeHue BellecTBa: BUJIbl XUMHUUYECKON CBsI3U. THIIBI KpUcCTai-
JIUYECKHUX PENIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBAa OT THIA KPH-
CTAJUIMYECKON PEIIETKU U BUJAa XUMUYECKOHN CBSI3U.

Knaccudwukanuss 1 HOMEHKIJIaTypa HEOPTraHHYCCKHUX BEIIICCTB
(MexIyHapoJaHass W TpUBHAIbHAs1). XUMHUYECKHE CBOWCTBa Be-
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IIECTB, OTHOCSIIIIMXCS K PA3JIMYHBIM KJjlacCaM HEOPraHWYEeCKHUX CO-
€JUHEHUN, FeHEeTUYEeCKas CBsI3b HEOPraHUUECKUX BEIIECTB.

Kiaccndukamuss XUMUYECKAX pPEaKnuii MO pa3InYHBIM IIPU3HA-
KaM (110 9MCIIy M COCTaBy YYacTBYIOIIHNX B PEaKIIUH BEMISCTB, ITO TE-
ioBomMy 3(pdexTy, 1Mo U3MEHEHHUIO CTEIeHEH OKUCICHUSI XHUMHYE-
CKHMX DJIEMEHTOB, II0 OOpaTHUMOCTH, IO YYacTHIO KaTajiM3aTopa).
DK30- U JHAOTEPMHYECKHE PEaKIUH, TCPMOXHUMHUYECKHE ypaBHE-
HUSL.

[NoHsiTe 0 cKOpOCTU XMMHUUYECKOI peaknuu. I[Tousitne 06 obpatu-
MBIX U HEOOpaTUMBIX XUMHYECKUX peaknusx. [loHATHEe O TOMOTEH-
HBIX U TETEPOTCHHBIX peakuusaAx. [lonamue O XUMUUECKOM PABHO-
gecuu. Paxmopwl, eruAlOWUE HA CKOPOCMb XUMUUECKOU pearyuu u
NOJI0dHCEeHUE XUMULECKO20 PABHOBECUSL.

OKHCITUTEITFHO-BOCCTAHOBUTEIBHBIC PEaKIINU, IJICKTPOHHBIN Oa-
JJaHC OKHCJIHUTEJIbHO-BOCCTAHOBUTEIbHOHN peakuuu. CocTaBiieHUE
YpaBHEHUI OKHUCIUTEJIBHO-BOCCTAHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb-
30BaHHEM METO/a DIICKTPOHHOTO OaaHca.

Teopust AJIESKTPOITUTHIESCKON TUCCONHAIINU. DISKTPOJIUTHI U HE-
3IeKTpoJauThl. KaTHOHBI, aHHOHBI. MeXaHU3M OHCCOIMAIlUU Be-
IIECTB C PA3IUYHBIMHU BHIAMH XUMHYECKOH CBs3U. CTEIIEHb MHCCO-
nuai. CHITbHEBIC U cIIa0bIe YJIEKTPOJIUTHI.

Peakninu nonHoro ooMeHa. Y ci1oBUs MPOTEKaHUs peaKIInii HOH-
HOTO OOMEHa, ITOJIHBIC U COKpalIéHHbIC HOHHBIC YPaBHEHUS peak-
nuii. CBoMcTBa KMCJIOT, OCHOBAHUM U COJIEN B CBETE MpeACTaBICHUN
00 3JIEKTPOJIMTUYECKOM Tucconnanun. KauecTBeHHbIE peaKIuu Ha
WOHBI. [lonamue o cuopoausze coell.

XUMUYECKUH SKCHSPUMEHT: O3HAKOMJICHHE C MOJIECISIMH KpPH-
CTAIUTMYECKUX PEHIETOK HEOPTraHHMYECKHUX BEIIECCTB — METAJUIOB W
HeMeTaioB (rpadgura u ainMmasa), CIIOKHBIX BEIIECTB (XJopHaa Ha-
TPHUsI); UCCIICIOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHYECKOUN peaKIuu
OT BO3JICHCTBUS PA3INYHBIX (PAKTOPOB; MCCIEIOBAHHUE BJIESKTPOIIPO-
BOJTHOCTH PacTBOPOB BEMIECTB, MPOIECca TUCCOIIMAIINN KHUCIIOT, IIe-
JIOUeH U coJieit (BO3MOYKHO UCIOJIb30BaAHUE BHICOMATEPUAIIOB); MIPO-
BEJICHUEC OIIBITOB, WILTIOCTPUPYIOIIUX IPU3HAKU NPOTCKAHUS peak-
muii moHHOTO oOMeHa (oOpa3oBaHHWE OcajKa, BBIJCIICHUE Tasa,
oOpa3oBaHUE BOJIBI); ONBITOB, MILTIOCTPUPYIOIIUX ITPUMEPHI OKHUCITH -
TEIILHO-BOCCTAHOBHUTEIBHBIX peakiuid (TOpeHUE, PEeakiuu pasiio-
J)KCHHUSI, COCIUHCHHUs); PACHO3HABaHUE HECOPTAaHWMYECCKHUX BCIICCTB C
IMIOMOIIBIO KAaYECTBCHHBIX PEaKIMH Ha HOHBI, PEHICHHE DKCIepH-
MCHTAJIbHBIX 3a/ad4.
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HemeTannbl 1 UX coeanHeHMA

OO1mast xapakTepucTruka rajioreHoB. OcoO€HHOCTH CTPOCHHUS aTo-
MOB, XapakTepHbIe cTeleHu okucieHus. Ctpoenne u usnveckue
CBOMCTBa MPOCTHIX BEIIECTB — TaJIOreHOB. XMMHUYECKUE CBOMCTBa
Ha MpuMepe Xjopa (B3auMoOAeHCTBHE C METaUIaMH, HEMeTaJlJIaMH,
menoyamu). XiopoBojgoposa. ConsiHasi KMCIIOTa, XUMHUYECKUE CBOM-
CTBa, MoOJy4YyeHHe, npuMeHenue. JlelicTBrue XJjiopa M XJIOPOBOIOPOJa
Ha OpTraHM3M dYeJIOBEKa. BakHelmme XIIOpUIABI M HUX HAXOXICHHE
B IpUpOJE.

OO6mmas xapakrepucTuka 31eMeHTOB VIA-rpynmsl. OcoOeHHOCTH
CTPOCHUS aTOMOB, XapaKTEPHbIE CTEIICHU OKUCIICHHUSI.

CtpoeHne u pU3NISCKHE CBOMCTBA MPOCTHIX BEIMIECTB — KHUCIO-
pona u cepbl. AJIIOTPOITHbIE MOAU(MUKAIIUY KUCIOPOJA U Cephbl. XH-
MHUUYecKHe cBolicTBa cepbl. CepoBOoAOpOM, CTpOSCHUE, PU3HNUECKUE U
XUMHYECKHE CBOHWCTBA. OKCHUIBI CEpbl KaK MPEACTABUTEIN KHUCJIOT-
HBIX OKCHUZI0B. CepHast KUCJI0Ta, (PU3NYESCKUE U XUMHUYECKHE CBOM-
cTBa (0OOMIMEe KakK NpeACTaBUTEIIsI Kjlacca KHCIIOT W cneruduye-
ckue). XMMHYECKHE PEaKIUH, JIEXKAIINE B OCHOBE IMPOMBIIIICHHOTO
criocoba TTomydeHusl cepHOU KUCHOTHL. [Ipumenenue. Conu cepHOMH
KHCJIOTHI, KAaYeCTBCHHAsI peakiius Ha cyibdarT-uoH. HaxoxxaeHue
cepbl U €€ CoeqUHEHUH B pupojie. XUMHYECKOE 3arpsA3HEHUE OKPY -
JKaIoMIed cpeibl COeIMHEHUSIMH cepbl (KMCIIOTHBIC JOXKIH, 3arpsi3-
HEHHE BO3/lyXa U BOJOEMOB), CITOCOOBI €r0 MPE0TBPAIICHUS.

OOmiast xapakTepUCTHKa 3JeMeHTOB VA-rpynmnbsl. OcoOeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIICHHUSI.

A30T, pacripocTpaHeHHuEe B IpUPoJie, GU3NISCKUE U XUMHUECKHE
cBoiictBa. Kpyrosopor azora B npupose. AMMHUAK, ero (pusndaeckue
U XUMHNYCCKHUC CBOﬁCTBa, IIOJIYYCHHUEC U IIPUMCHCHUC. Conu amMmmo-
HUS, NX (pU3NYeCcKrue W XMMHYECKHE CBOMCTBa, npumeHeHue. Kaue-
CTBEHHAs pEaKLMsl Ha MOHBI aMMOHHUs. A30THAsl KMCJIOTa, €€ MOoJry-
yeHue, GQU3NYCSCKUE U XUMHUYECKHE CBOMCTBa (00IIMEe Kak MmpeacTa-
BUTEIISI Kjlacca KHUCIOT U crnenududeckue). Kcrmomb3oBaHue
HUTPATOB M COJIEH aMMOHHMSI B Ka4e€CTBE MHHEPAJIbHBIX yJOOpEHUN.
XHUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpelbl COEIUHEHUSIMU
aszora (KHUCIIOTHBIC JIOXKIH, 3arpsiI3HEHNEe BO3/1yXa, TOYBbI U BOJIOE -
MOB).

docdop, anmnorpornusie moaudukanuu pocdopa, dusmueckue u
xumMmuueckne cBoiicrBa. Okcun dochopa(V) u docdopHas kuciora,
(pusnyeckme m XMMHUYECKHE CBOMCTBA, INoyrydeHue. lcnoip3oBaHue
¢ochaToB B kauecTBE MUHEPATBHBIX YIOOPEHUH.

OOmas xapakTtepucTuka 3yeMeHToB [VA-rpynmel. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHBIE CTETICHN OKUCIICHHUS.
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Yraepon, amnoTponHble MOAU(DUKAIINN, PACIIPOCTPAHEHUE B IIPH -
poxae, Gu3nMUECcKHe U XUMHYECKHe cBoicTBa. Ancopouus. Kpyroso-
poTt yriepoaa B npupoae. OKcuasl yrieponaa, ux GpU3NUYECcKUe U XH-
MHUYECKHE CBOWCTBA, JEHCTBUE Ha >XUBBIC OPTaHU3MBI, IOJIy4YCHUE
U NpUMEHEHHE. DKOJIOTHYECKHEe MPOOIEeMBl, CBSI3aHHBIE C OKCHUIOM
yranepona(IV); rumore3a ri100ambHOTO MOTEIJICHHUS KIWMMaTa; Itap-
HUKOBBIN 3P PeKT. YToIapHas KUCIIOTa U €€ CONH, UX (PU3NISCKUEe U
XUMHYECKHE CBOWCTBA, MOJy4dYeHHE WU NpuMeHeHue. KauecTBeHHast
peakius Ha KapOoHaT-MOHBI. Mcnonp3oBaHue KapOOHATOB B OBITY,
MEIULHUHE, IPOMBIIIIEHHOCTH U CEJIBCKOM XO035IMCTBE.

I[TepBoHauasbHBIE HOHSITHSI 00 OPraHHMYECKUX BEIIECTBaxX Kak
O COCIMHEHHMSIX yriepoja (MeTaH, dTaH, STHJICH, alleTHUJICH, dTaHOJI,
TIIULEPUH, YKCYCHAsl KUCI0Ta). Mx cocmas u xumuueckoe cmpoe-
nue. IloHsATHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBaX: >KHUpax, Oe-
Kax, yrJieBoJiax — M UX POJIH B KHU3HH 4enoBeka. Mamepuaivhoe
eOUHCMEBO OP2AHULECKUX U HEOPSAHUUECKUX COCOUHEHU.

Kpemanii, ero ¢pusndeckue U XMMHYECKHE CBOMCTBA, MOJTyUCHHUE
n npuMeHeHne. CoequHeHNsI KpeMHUsI B nipupoae. O0mue npen-
craBieHUs: 06 okcuae kpeMHusA(IV) u kpemHueBoir kuciore. Cuin-
KaTbl, UX HCIIOJIB30BaHHC B 6I)ITy, MEOAUIIUHE, MPOMBIINIJICHHOCTH.
Baoicnetivuue cmpoumenvmnble mamepuanvl: Kepamukda, cmexio, ye-
Mmenm, 6emoHn, sxcenezobemon. Ilpobremovr 6€30nACHO20 UCNOIB308A-
HUSL CMPOUMETIbHBIX MAMEPUATIOE 6 NOGCEOHEGHOU IHCUSHUL.

XUMHUYECKHI JKCIIEPUMEHT: H3ydeHHEe oOpa3loB HeOopraHude-
CKMX BEIECTB, CBOWCTB COJITHOH KHCIOTBI; IIPOBEJCHUE Kade-
CTBEHHBIX PEAKIMH Ha XJIOPUI-UOHBI M HAOJIOJICHUE NMPU3HAKOB UX
MIPOTEKaHMs; ONBITHI, OTpakalomue (U3NIECKUEe W XUMHUUYECKHE
CBOMCTBA raJIOT€HOB M MX COEAWHEHUH (BO3MOKHO HCIIOJIb30BAaHUE
BHJIEOMAaTEpHaJIOB); O3HAKOMJIEHHE C OOpas3lamMH XJIOPHUIOB (Tajio-
TeHUJ0B); O3HAKOMJICHHE C oOpa3maMu cepbl U €€ COeAUHEHHUSIMU
(BO3MO’KHO HCHOJIb30BaHHE BHUJIEOMATEPHATIOB); HAOJIOJICHUE MPO-
mecca OOyTJIIMBaHHS caxapa IT0J JIeHCTBHEM KOHIICHTPHPOBAHHOM
CEepHOW KHWCJOTHI, U3yUYSHHE XHUMHUYECKHUX CBOUCTB pa3baBlieHHOM
CEepHOI KHCIIOTHI, NPOBEJICHHE KAaYeCTBEHHOW peakIuHu Ha CyJb-
(ar-non u nHaOmoneHME NpH3HAKa €€ NMPOTEKAaHUs; O3HAKOMIICHHE
¢ ¢u3mUecKUMH CBOWCTBamMu a3zoTa, ¢ochopa M UX COCAMHEHHH
(BO3MOXXHO HCIIOJIb30BAaHUE BHIEOMATEpHAIOB), O0Opas3namMu a3oT-
HBIX 1 (ocPOpHBIX ynoOpeHuii; moiryyeHue, cooupanne, pacrnosHa-
BaHUEC W HU3YUYCHUC CBOICTB aMMHaKa; NMpPpOBECIACHUC Ka4YCCTBCHHBIX
peakumii Ha MOH aMMOHHS W (ochaT-UOH U U3yUCHHE MPU3HAKOB
UX TIPOTEKaHWs, B3aMMOJICHCTBHE KOHIECHTPHUPOBAHHOW a30THOU
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KHCJIOTBI C MeJbI0 (BO3MOXXHO HCIOJIb30BAaHUE BHUICOMATEPHAJIOB);
U3y4YeHHE MOJEJIeH KPUCTAIIIMYECKUX PeIlIEToK anmasa, rpadura,
(ynnepena; o3HaKOMIJICHHE C MPOIECCOM aACOPOLUN PACTBOPEH -
HBIX BEIISCTB aKTHUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOTA-
3a; MoJjiy4yeHue, cooupaHue, pacno3HaBaHUe U U3YUYCHHE CBOWCTB
YIJIEKHCIIOrO Ta3a; NMpoBeJCeHHE KaueCTBEHHBIX peakuui Ha Kap0o-
HaT- ¥ CWJIMKAT-UOHBI U N3yYEHHE IIPU3HAKOB UX MPOTEKAHUS; 03-
HAKOMJICHUE C MPOAYKIIMEH CHIIMKATHOW MPOMBIILICHHOCTH; pelle-
HHUE DKCIEePUMEHTAIBHBIX 33jlad 1Mo TeMe «BakHelllne HeMeTasbl
M UX COCJIUHECHUS.

MeTannbl 1 UX coegnHEHUS

OO01asi XxapakKTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METaJIJIOB
Ha OCHOBAHHMHU MX MNOJIoKeHHUs B Ilepmonuueckoi cucteMe XUMHUYe-
ckux sneMmeHToB . 1. MenneneeBa u crpoeHust atomoB. CTpoeHue
MeTaJJIoB. MeTtaninyeckas CBs3b M MeTaJUIMdecKasi KPUCTaJlJIN-
qeckasi peniérka. DIeKTPOXUMHYECKUN s HAMPSDKEHUM MeTa-
soB. dU3NMUECcKre U XUMHUYECKHUE CBOMCTBa MeTayuioB. OOIme cro-
coObI noJryueHus: MeTaJuioB. [IoHsSITHE O KOPPO3UU METAJIIOB, OC-
HOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTajib, YyryH,
IIOPATIOMHUHHUNA, OpOH3a) M UX IPUMCHCHHE B OBITY W IMPOMBIIIICH -
HOCTH.

Ilenounsle meTajuibl: nojgoxenue B [lepuoanuecko cucreme Xu-
muueckux 3jemeHToB J[. 1. MeHnaesneeBa; cTpoeHUe UX aTOMOB; Ha-
XOXKJIeHHe B mpupoje. Pu3ndeckue M XUMHUYECKHE CBOMcTBa (Ha
npuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATPHUS U Ka-
nus. [IpuMeHeHne meI09HbIX MEeTAJUIOB U UX COeIUHEHU.

IlenouyHo3zeMeNbHbIE METaJIbl MarHuii M KajJbLHWi: MOJIO)KEHHUE
B Ilepuonuyeckoil cucreMe Xxumudeckux ayiemMeHToB J[. M. Menne-
JiIeeBa; CTPOEHHUE UX aTOMOB; HaXOXJIeHHE B Ipupoae. Puznydeckue
U XMMHUYECKHE CBOMCTBA MarHus U Kajibuus. Baxnelmue coenuHe-
HUST KaJIbIHs (OKCHII, TUAPOKCH]I, coJin). JKECTKOCTH BOJIBI M CIIOCO-
ObI €€ yCcTpaHEeHHSI.

AnroMuHUN: moJjio)keHue B Ilepmommdeckoi cucTeMe XHMHUe-
ckux aneMeHToB J[. 1. MeneneeBa; CTpO€HUE aTOMa; HaXOXJIEHUE
B npupoae. PU3NUESCKHUEe U XUMHUUYECKHE CBOWCTBA aJIfOMUHHI. AM-
¢oTepHbIe cCBOIICTBa OKCHIa U THAPOKCHU/IA AITFOMUHHUA.

Kenezo: mnonoxenue B llepumoauueckoil cuUcTeME XUMHYECKUX
snemeHToB JI. M. MeHnaeneeBa; CTpoeHHE aToma; HAXO0XJICHHE B
npupojse. duU3nyecKkue M XUMHUUYECKHUEe cBoMcTBa xeje3a. OKkcuasbl,
runpokcuabsl u conu xenesa(ll) m xxenesa(Ill), nx cocraB, cBOMCTBA
U IIOJIyYEHHUE.
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XUMHYECKHNA DKCIEPUMEHT: O3HAKOMJIEHHE C OOpa3liaMHu MeTas-
JIOB M CIUIaBOB, UX (PU3MYECKHMMHU CBOWCTBAaMH; U3yUECHHE pe3yJibTa-
TOB KOPPO3UH METAJJIOB (BO3MOJKHO HMCIOJIb30BAaHUE BHUAEOMATEPU-
ajoB), OCOOEHHOCTEH B3aMMOJIEHUCTBUSI OKCHIAa KAJIBIIUSI U HATPUs
C BOJOH (BO3MOKHO HMCIOJIb30BaHHE BHUJICOMATEPUAIOB); HCCIEJIO-
BaHHUE CBOMCTB >KECTKOM BOJBI; IIpOLIECCa TOPEHUS KEJIe3a B KUCIIO-
pone (BO3MOXXHO MCHOIB30BaHNE BHUICOMATEPHUATIOB); NPU3IHAKOB
OpPOTCKAaHUSI Ka4eCTBEHHBIX PEAKIINil Ha MOHBI (MarHusl, KalabIlIus,
amoMuHMS, MUHKA, >kene3a(ll) u xemeza(lll), memau(Il)); Hadbnroae-
HHUE W OIHMCaHHE MPOIECCOB OKPAITWUBAHUS TUIAMECHHU MOHAMHU Ha-
TpHsl, KaIHs ¥ KaJIbIHsl (BO3MOYKHO HMCIOJIb30BaHUE BUAEOMAaTEPH-
aJIoB); MCCleIoOBaHUEe aM(POTEPHBIX CBOMCTB 'MAPOKCHUIA AJTFOMHUHUS
U ruapoKcHuaa MUHKa; pCIICHHUEC DKCIICPUMECHTAJIBHBIX 3ada4 I10 TC-
Me «BaxHennine MeTanjibl U UX COSAMHEHUS .

XMMMA 1 OKpyKatowas cpeaa

HoBrie maTepuaipl 1 TEXHOJIOTHH. BelecTBa u MaTepuaibl B MO-
BCEIHCBHOW JKU3HH UYeJIOBEKa. XUMHs U 3T0pPOBhe. be3zomacHoe uc-
IMOJIb30BAaHUE BEIECTB M XUMUYECKHUX peaKknuii B ObITy. [lepBas 1mo-
MOUIb MMPU XUMHUYECKHX OXKOTax M oTpaBiieHUsIX. OCHOBBI 9KOJIOTH-
4YEeCKOW T'paMOTHOCTH. XHUMHUECKOE 3arpsi3HEHHE OKpYKarolieh
cpennl (mpeaenbpHass JonycTuMasi KoHreHTpanus semects — [1IK).
PoJib XMMHUH B pEIICHUH DKOJIOTHYESCKUX TPOOJIEeM.

[TpupoaHbIe UCTOYHHUKHU YTIJIEBOAOPOIOB (Yyrojb, IPUPOIHBIN Ta3,
He(Th), IPOIAYKTHI UX HepepabdOTKH, UX POJIb B OBITY B IIPOMBIIII -
JICHHOCTH.

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

ME)‘KﬂpeAMeTHbIe CBA3N

peaJ’IHSaL{Hﬂ MEXKIIPEAMETHBIX CBsI3eH Ipu HU3YyYCHUHN XUMHU B
9 KJacce OCyIIECTBJSICTCS Yepe3 HMCHOJIb30BaHHE KaK OOIUX ecTe-
CTBCHHO-HAaY4YHbIX l'IOHf[TPIﬁ, TakKk U HOHﬂTHﬁ, ABIIAOIIMUXCSA CUCTEM-
HBIMH JJIs1 OTACIBbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOTI'0 [IUKJIA.

OO0ure ecTeCTBeHHO-HAYYHBIC MOHSATHS: HAYYHBIH (haKT, THIIOTE-
3a, 3aKOH, TCOpUs, aHAJIU3, CHHTE3, KIIAaCCU(PUKAIIUS, TICPUOTUI-
HOCTBh, HAOIIOJICHUE, YKCIICPUMEHT, MOJICIIMPOBaHUE, U3MEPCHUE,
MOJICITb, SIBIICHUE, TAPHUKOBEIN 2P (PEKT, TEXHOJIOT U, MaTSPHAITBI.

duszuka: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HY-
KJTUJI, ©30TOIIBI, PaHOAaKTUBHOCTB, MOJIEKYJa, dJICKTPUICCKHAH 3a-
psiI, IPOBOIHUKH, MOJTYHIPOBOTHUKH, AUIICKTPUKH, (OTOIIESMEHT,
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BEIIIECTBO, TeJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, ras, pac-
TBOP, PACTBOPHUMOCTb, KpUCTAJUIMYecKasi pelIéTKa, CIjiaBbl, GU3H-
YeCKHEe BEJIUYUHBI, €IUHUIBI U3MEPEHUSI, KOCMUYECKOE ITPOCTPaH-
CTBO, IUIAHETHI, 3BE3/161, COJIHIIE.

Buonorusi: porocunTes, npixanue, onocdepa, IKocucremMa, M-
HepaJIbHbIE YAOOPEHMUSI, MUKPO3JIEMEHThI, MAaKpOAJIEMEHTHI, ITUTA-
TEIIbHBIC BEIleCTBa.

Ieorpadus: armocdepa, ruapocdepa, MUHEpPAIIBI, TOPHBIE TTOPO-
IIBI, ITOJIE3HBIE HCKOMaeMble, TOIUIMBO, BOJHBIC PECYPCHI.
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MJTAHWPYEMBIE PE3YJTIbTATbI OCBOEHNA
YYEBHOIO MPEAMETA «XUMWUSA» HA YPOBHE
OCHOBHOIO OBLLEFO OBPA30OBAHNSA

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

JINYHOCTHbIE pe3ynbTaThl

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUSI MPOTrPaMMBI OCHOBHOT'O 00-
mero oopa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOYy4YECHHS] XUMHUHU B €JIMH-
CcTBE y4eOHONH M BOCIIUTATENBHON AesiTeapbHOCTH Oprann3anuu B cO-
OTBETCTBUH C TPAAULHOHHBIMU POCCHUUCKHUMHU COLMOKYIbTYPHBIMHU
U DyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHSITHIMU B OOIIlECTBE
MpaBWJIaMH 1 HOpMaMH ITOBEACHUSI U CIIOCOOCTBYIOT IpoIeccam ca-
MOIIO3HAHUSI, CAMOPA3BUTHS U COIMAJIN3ALINN O0ydJatOIINXCsl.

JInuHOCTHBIE PEe3yJbTaThl OTPaXKaloT C(OPMHUPOBAHHOCTH, B TOM
4HuCI€ B YaCTH:

I'IanMomqecr(oro BOCNHUTaHUA

1) eHHOCTHOI'O OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HCTOPUYECKOMY U HAYUYHOMY HACJIEIWIO, IOHUMaHUs 3HAUYEHUS XU-
MHUYECKOW HAYKH B KHU3HU COBPEMEHHOTO OOMIecTBa, CITOCOOHOCTH
BJaAETh JOCTOBEPHOU MH(pOPMAIUCH O MEPEAOBBIX JOCTHKCHUIX U
OTKPBITHUSIX MHUPOBOH U OTE€YECTBEHHOW XMMHH, 3aUHTEPECOBAHHO-
CTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MHUpa U OOIIEeCTBA;

Fpa»(p,aHCKoro BOCMNUTaHUA

2) mpeacTaBICHUST O COMHABHBIX HOPMax M MPaBUJIaX MEKIIHY-
HOCTHBIX OTHOIIEHHH B KOJUIEKTUBE, KOMMYHHUKATHBHON KoMIe-
TEHTHOCTH B OOIIIECTBEHHO ITOJIE3HOH, yueOHO-UCCIIe10BaTEeIbCKOM,
TBOp‘-IGCKOﬁ n apyrux BuIax ACATCIBHOCTH; TOTOBHOCTH K Pa3HO-
00pa3HON COBMECTHOH NESTEIHPHOCTH NPH BBIMTOJIHCHUN Y4YEOHBIX,
MIO3HABAaTENIbHBIX 3a/lad, BBIMNOJHEHUM XUMHYECKHX >DKCIEPUMEH-
TOB, CO3JaHUM y4YE€OHBIX NPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHUMa-
HHUIO ¥ B3aMMONIOMOIIH B IIpoIiecce 3TOH yueOHOH AesITeIFHOCTH; TO-
TOBHOCTH OLIEHHBAaTh CBOE MOBEJCHUE U IOCTYIKH CBOUX TOBapHU-
el ¢ MOO3UIMU HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4E€TOM
OCO3HAaHUS NOCJIEICTBUN ITIOCTYIIKOB;

LleHHOCTM Hay4yHOro no3sHaHMA

3) MHPOBO33PEHUYECKUX TMPEACTABICHUNH O BEIECTBE M XUMHUC-
CKOM peaklMuU, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO pa3BH-
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TUSI HAYKH M COCTABJISIONIMX OCHOBY JUISI TIOHUMAaHUS CYIIHOCTH Ha-
YYHOM KapTHHBI MUpPA; MIPEACTABICHUII 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX pPa3BUTHS IPHUPOJBI, B3aHUMOCBS3SIX YEJIOBEKAa C IIPHUPOIHOU
cpenoi, o poJIM XMMHUU B MO3HAHUU ATUX 3aKOHOMEPHOCTEIH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMOJYYCHHE HO-
BBIX 3HaHUU MO XMMHHU, HEOOXOJIUMBIX JJIsl OObsICHEeHHsT HalJogae-
MBIX IIPOIIECCOB U SIBJICHHUI;

5) mo3HaBaTenbHOMW, HHGOPMAITMOHHON W YUTATEITBLCKOW KYJIBTY-
pBI, B TOM 4YHCJIE HaBBIKOB CAMOCTOSTEIIBHOI PabOThI ¢ yueOHBIMH
TEeKCTaMH, CIIPaBOYHOM JIMTEpaTypOi, NOCTYNHBIMH TEXHHUYECKUMU
cpencTBaMu HH(POPMAITHOHHBIX TEXHOJIOTHH;

6) mHTepeca K OOYUYECHHIO W TMO3HAHWIO, JIFOO03HATEIIFHOCTH, TO-
TOBHOCTH M CLHOCOOHOCTH K CaMOOOPa30BaHUIO, IIPOSKTHON U uccie-
JIOBATEIILCKOM NIEATEIIHHOCTH, K OCO3HAHHOMY BBIOOPY HaIlpaBJICH-
HOCTH M YPOBHsI OOyUEHHS B JaJIbHEHIIIEM;

®opMMPOBaHMS Ky/bTypbl 340POBbS

7) OCco3HaAHWS I[IEHHOCTH >KHU3HU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3J0POBbIO, YCTAHOBKHU Ha 3J0POBBII 00pa3 >KU3HH, OCO3HA-
HHUS TIOCJIEICTBHII M HENPHUATHS BPEIHBIX NPHUBBIYEK (ymoTpedlie-
HHUS aJIKOT0JIsl, HAPKOTHUKOB, KypeHHs), HEOOXOAUMOCTH COOII0E-
HHUSI TIPaBUJI 0€30MMaCHOCTH MPHU OOpPAIEeHUN ¢ XMMHUYECKHMH BeIle-
cTBaMM B OBITY W peajbHOM )KU3HU;

TpynoBoro BOCMUTaHMA

8) uHTepeca K MPaKTHYECKOMY U3yUdeHHIO Ipodeccuii u Tpy/a pas-
JIMIHOTO POJIa, yBaXKCHHE K TPYIY U Pe3yIbTaTaM TPYIOBOU NESITEIb-
HOCTH, B TOM YHCJI€ Ha OCHOBE NIPUMEHEHUS MIPEAMETHBIX 3HaHUN 10
XUMHUH, OCO3HAHHOTO BEIOOpa HHAWBUAYAITEHOW TPACKTOPHUH IIPOIOII-
JKeHHST 00pa30BaHUs C YUYETOM JTUYHOCTHBIX HHTEPECOB M CIIOCOOHO-
CTHU K XMMHH, OOIIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH; YCIETHOMN
nmpodecCHOHAIBbHON NEeATEIbHOCTH M Pa3BUTHUSI HEOOXOIMMBIX yMe-
HHU; TOTOBHOCTBH aJaliTUPOBATHCS B MPO(PECCHOHAIBHON CpEJIE;

IJKONOrMYeCKoro BOCNMUTaHMA

9) 3KOJIOTHYECKH T1€JIeCO00Pa3HOTO OTHOIICHUS K TIPUPOIE KaK
UCTOYHUKY >KHU3HHU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAHUS, MTOHNMa-
HUSI IIEHHOCTH 3J0pOBOT0 1 6€30macHOro o0pas3a >XKM3HHU, OTBETCTBEH-
HOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3HMYECKOMY M IICUXHYECKOMY
3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOACHUS MPaBUiI O0€30MaCHOTO
MMOBEICHUS MpU paboTe C BEmeCTBAMH, a TaKKE B CUTyaIlUsIX, yIrpo-
JKAIOIIUX 3JOPOBBIO U KU3HU JIOJICH;
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10) crmocoGHOCTH MPUMEHSITh 3HAHUSI, ITOJIy4YaeMble TIPU U3yde-
HUU XUMUHU, Ul PELIeHUs 3a7a4d, CBA3aHHBIX C OKpYy Karollel mpu-
POAHON Cpenol, NOBBIIIEHUSI YPOBHS 3KOJOTMYECKOU KYJIbTYpPHbI,
OCO3HAHUS TJI00AJIBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIEeM H ITy-
Tel UX pelIeHUs] MOCPEACTBOM METOJ0B XUMUH;

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

MeTanpeaMeTHble pe3ynbTaThl

B cocraBe meTampenMeTHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYHUMBIC
Juist (opMHUPOBaHMSI MHUPOBO33pECHHUSI OOIICHAy4YHbIE NOHSITHSA (3a-
KOH, T€OpHs, IPHUHIIAII, TUIOTEe3a, (aKT, CHCTEMa, IMPOIIECC, IKCIIEe-
PUMEHT W 1p.), KOTOPHIE HCIIOJB3YIOTCI B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeJMeTaX U MO3BOJISIIOT HA OCHOBE 3HAHUN U3 3TUX Hpel-
MeTOB (OpPMHUPOBATH IMPEACTABICHUE O I[EJIOCTHOW Hay4YHOUN KapTH-
HE MHpa, U yHUBEpCaJbHBIC y4eOHBIC IAeHCTBHA (ITO3HABaTeIbHEIC,
KOMMYHUKaTHUBHBIC, PEryJISITUBHBIC), KOTOpbIe obecnieunBaroT Ghop-
MHPOBAaHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U
OCYIICCTBJICHUIO YUeOHOH NeATeTbHOCTH.

MeTtanpenMeTHbIE pe3yIbTaThl OCBOCHUS OOpa30BaTEIIFHOU MpO-
TpaMMBbI II0 XUMHH OTPAXKAIOT OBJIAJICHUE YHHUBEPCAJIbLHBIMU IO3HA-
BaTEIILHBIMH NCHCTBHUSIMH, B TOM YHCIIE:

ba3oBbIMM IOrMYEeCKMMH Ael‘;ICTBMFIMM

1) yMeHHMEM HCIOIB30BATH MPHUEMBI JIOTHYSCKOTO  MBIIIICHUS
IIpU OCBOCHWM 3HAHUW: PACKpPbIBATh CMBICI XUMHUYECKHX MHOHSITHU
(BBIICNIATP WX XapakTepHbIC IPU3HAKH, YyCTAaHABIMBATH B3aHUMO-
CBSI3b C JIPYTMMHU MHOHSTHUSIMH), WCIIOJIL30BATh IMOHSITHS JUISI OOBsIC-
HEHHUs OTACJIbHBIX (DaKTOB M SBJICHHH; BBHIOMpPATh OCHOBAHUS U
KpUTEpUN I KJIACCH(PUKAIUM XUMHUYECKHX BEIIECTB M XHUMHYE-
CKHUX peakIHui; yCTaHaBIMBATh NPUYNHHO-CJIEICTBEHHBIC CBSI3U
MEXIy OOBEeKTaMH HW3YYCHHS; CTPOUTH JIOTHYECKHUE PACCYXKJICHUS
(MHIYKTHUBHBIC, IEAyKTUBHBIC, 110 aHAJOTWH); JeJIaTh BBIBOJBI U 3a-
KITFOYCHHS,

2) yMEHHEM NpPHUMEHSTh B IPOLIECCE MO3HAHMS MOHSATHS (Ipe-
METHBIE U MeTallpeJIMETHbIE), CHMBOJINYECKHE (3HAKOBBIE) MOJICIIH,
HCHOJIb3yeMbI€ B XHMHUH, IIPEOOPa30BBIBATh MIMPOKO MPUMEHSIEMBIC
B XHUMHUU MOJEJIbHBIE NIPEJICTAaBICHUS — XUMHUYECKUI 3HaK (CUMBOIJI
3JIEMEHTAa), XUMHYeckasi GopMyJia U ypaBHEHHE XUMHYECKOW peak-
WU — MPHA PEUICHUN 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 XUMHWYECKHUX PEaKIHii; BBIABISATH OOINHE 3aKOHOMEPHO-
CTU, IPUUYUHHO-CJICICTBEHHBIE CBSI3U U NPOTUBOPEUHUS B U3yUaEeMbIX
nmpoleccax U SBJICHUSAX; NpelaraTb KPUTEPUU I BBIABICHUS
9THUX 3aKOHOMEPHOCTEH M TMPOTHBOPEYHI; CAMOCTOSITEJIBHO BBHIOM-
path cnocob penieHus: ydeOHOH 3a/1aun (CpaBHUBATh HECKOJILKO Ba-
pHaHTOB peIIeHUs, BRIONpAaTh HanOOJIee TMOAXOAAINN ¢ YyIETOM ca-
MOCTOSITEJIFHO BBIJCICHHBIX KPUTSPHUECB);

Ba30BbIMM MCCIEA0BATENBCKMMM AEMCTBUAMM

3) yMeHHeM HCIOIb30BaTh MMOCTABJICHHBIC BOIIPOCHI B KAaYeCTBE
WHCTPYMCHTA IMO3HAHUSI, a TAK)XEC B Ka4YCCTBE OCHOBBI It (DOPMHU-
pOBaHI/IH TUIIOTE3bI I10 npOBepKe HpaBI/IJ'H)HOCTI/I BbICKA3bIBACMbIX
CYXXIEHUU;

4) npuoOpeTeHne OIbITa MO MIAHUPOBAHUIO, OPTAHU3AIUN U TIPO-
BEICHUIO YUYCHUYCCKUX AKCIICPUMCHTOB: YMEHHE HAOIIOIaTh 32 XO-
JIOM TIpoIIecca, CaMOCTOSTEIbHO IIPOTHO3HUPOBATH €ro pe3yJIbTar,
popMmynupoBaTh 00OOIIIEHUSI U BHIBOJIBI IO pe3yiabTaTaM IPOBEIEH -
HOTO OMBITa, UCCICIOBAHUSA, COCTABIATH OTUET O IPOJCIAaHHOU pa-
oore;

Pa6oTol ¢ MHdopMaLet

5) yMeHUEeM BBIOMpATH, aHATU3UPOBATH U MHTEPIPETUPOBATH HH-
(popmanuio pa3nMYHBIX BUAOB U (POPM IIpEACTABIICHUS, TTOJydae-
MYIO U3 Pa3HBIX UCTOYHHUKOB (HAyYHO-TIOMYyJISIpHAs JIUTEepaTypa Xu-
MHYECKOTO COAEp KaHUsl, CIIpaBOYHbIEe ocoOus, pecypcsl HTepHe-
Ta); KPUTUYESCKH OIICHUBATH IIPOTHBOPCUYHUBYIO U HEIOCTOBEPHYIO
HHQOPMAITHIO;

6) yMeHHEM MPUMEHSITh PA3JIUYHBIC METOJIbI U 3alPOCHI IIPHU I10-
ncKe u oTbope HHPOPMAIIMU U COOTBETCTBYIOIINX JTAHHBIX, HEOOXO-
JTUMBIX IS BBIOJIHEHUsSI YYeOHBIX M ITO3HABATEJIBHBIX 3a71ad OIpe-
AeJIEHHOTO THUMA; IIPUOOpPETESHNE OITbITa B 00JIACTH UCITOJIB30BaAHUS
HHQPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIAJCHUE
KyJIBTYPOH aKTHUBHOTO MCHOJIB30BaHUS PA3INYHBIX MTONCKOBBIX CH-
CTE€M; CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJBHYIO (OpPMY HpeacTaB-
neHust HHGOPMAIIMH W WJUTIOCTPUPOBATH pEIIacMble 3aadd He-
CJIIOKHBIMHU CXE€MaMHU, ThuarpaMmMamMu, IpyruMu popmamu rpaduxu
U UX KOMOUHAIHSIMU,

7) yMeHHEeM UCIOJIb30BaTh U aHAIM3UPOBATH B MMPOIIECCEe YUCOHOM
¥ UCCIIEIOBATEIBCKOMN JIEATEIbHOCTH UH(POPMAIIUIO O BIIUSIHUHU PO-
MBIIIJICHHOCTH, CEJICKOTO XO3SHCTBAa M TPAHCIIOPTa HA COCTOSHUE
OKpY>Karoller NpupoHON CPEIb;
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YHMBEpPCa/IbHbIMM KOMMYHMKATUBHBIMU AEMCTBUAMM

8) yMeHmeM 3amaBaTh BOTPOCHI (B XOJ€ aHMaiora W/HIN IHCKYC-
CHH) 110 CYyIIECTBY OOCYXKAaeMOil TeMbl, (OPMYyIUPOBATH CBOH IIpE/I-
JIO)KEHUSI OTHOCUTEIbHO BBITIOJTHEHHUS NIPEAJI0KECHHON 3a1a4u;

9) nmpuobpeTeHHEe OMbITa MPE3CHTALMH PE3YJIbTATOB BBIMOJIHCHUS
XUMHUYECKOTO JKCIIEpHUMEHTa (JTa0opaTOPHOTO OIBITa, JadopaTop-
HOU paOOTHI IO UCCICIOBAHUIO CBOWCTB BEIIECTB, yICOHOTO MPOCK-
Ta);

10) 3auHTEpPEeCOBAHHOCTH B COBMECTHOM CO CBEpCTHUKAMHU TTO3HA-
BaTEJIbHOW M MCCIEIOBATEIHLCKOM NESATEIBHOCTH IIPU PEIISHUH BO3-
HHUKAIOIIMX MPOOJIeM Ha OCHOBE yd€Ta OOIIMX HMHTEPECOB M corja-
CoBaHUs TO3UIMH (00CYXIACHUsI, OOMCH MHCHUSIMHU, «MO3TOBBIC
LITYPMBD», KOOPAUHALMS COBMECTHBIX IEUCTBUH, OIpPEIEICHUE
KPUTEPHUEB T10 OI[EHKE KaueCTBa BBHIMMOJIHEHHONW pabOTHI U JIp.);

yHMBepca)’IbeIMVI PErynATMBHbIMM AEI\/‘ICTBMHMM

11) ymMeHHMEM CaMOCTOSITEIBHO OIPENECISTh IEIH JASSITEILHOCTH,
IUIaHUPOBATh, OCYIIECTBIATH, KOHTPOJIHUPOBATh U MNpPH HEOOXOmu-
MOCTH KOPpPEKTHPOBaTh CBOKO JIESATEIILHOCTh, BBIOMpaATh Hauboiee
3¢hdeKTUBHBIC CITIOCOOBI pelIeHUs] YUYeOHBIX U MMO3HaBaTEJILHBIX 3a-
J1ad, CaMOCTOSITEJIbHO COCTaBJISATH WJIHM KOPPEKTHPOBATH IIPEJIIO-
JKEHHBIA aJITOPUTM JEUCTBUU NMpPHU BBINOJHEHUU 3aJaHUU ¢ yU4ETOM
MMOJIyYEeHHUs] HOBBIX 3HAaHMH 00 HM3ydaeMbIX O0OBbEKTaxX — BEIIeCTBax
W peaKIusX; OIIEHUBATh COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3a-
SIBJICHHOU 1I€JIH;

12) ymeHneM WCIONB30BAaTh W AHAJTHU3HUPOBATH KOHTEKCTHI,
peajgaraeéMaele B YCIIOBUH 3a/TaHUI.

MpeaMeTHble pe3ynbTaThl

B cocraBe mpeaMeTHBIX ~— pe3yabTATOB MO  OCBOEHHUIO
0053aTeIbHOIO0 COJEp’KaHMUsSA, YCTAaHOBJIEHHOIO JaHHOM pabouei
HpOrpaMMO#, BBIAEIAIOT: OCBOEHHBbIE OOYYarOIIUMUCS Hay4dHBIE
3HAaHUs, YMEHHUsI M CIIOCOOBI JecTBHM, cnenuduyeckue st
npeaMeTHor  obmactu  «XHUMHSD», BUIABI  JISSITEIBHOCTH IO
MOJIyYEHUIO HOBOT'O 3HAHMS, €T0 MHTEpPIpEeTaIuy, IpeoOpa3oBaHUIO
1 IPUMEHEHHIO B PA3JIMYHBIX yU4€OHBIX U HOBBIX CUTYAIHUsIX.

IIpenmeTHBIE pEe3ynabTaThl MPEACTABICHBI IO ToAaM OOydYEHHUs U
oTpakaloT Cc(hOPMHUPOBAHHOCTh Yy OOYy4YalOIIUXCA CIELYIOLIHUX
YMEHUI:
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8 KJIACC

1) packpwieames cmbic/i OCHOBHBIX XUMUYCSCKUX MOHSITHI: aTOM,
MoOJIeKyJla, XUMHUUYECKHUHM 3JI€MEHT, IIPOCTOE BEIIECTBO, CIOXKHOE Be-
IIECTBO, CMeCh (OJHOPOJIHAST U HEOJHOPO/IHAS ), BAJICHTHOCTD, OT-
HOCHUTEJIbHAsI aTOMHAas U MOJIEKYJIsipHasl Macca, KOJIMYECTBO Bellle-
CTBa, MOJIb, MOJISIpHasl Macca, MaccoBasi JOJs1 XUMHUUYECKOIo 3Jie-
MEHTa B COCOHWHCHUHW, MOJSPHBIA O0OBEM, OKCHI, KHCIIOTA,
OCHOBAHUE, COJIb, JIEKTPOOTPHUIATEIBLHOCTD, CTEIICHb OKHUCIICHUS,
XUMHYECKasl peaKIusl, KJIACCU(PUKAIUSI PEaKIUNA: PEAKIIUU COCIH -
HEHUSI, pEaKIUN Pa3JIOKEHUsI, PEaKIINN 3aMEICHUS, PEakluu 00-
MEHa, 9K30- U dHJIOTEPMHUYECKUE PEAKIH; TEIUIOBOH 3P deKT peak-
UU; SIIPO aToMa, dJIEKTPOHHBIN CJ0i aToMa, aTOMHasi OpOUTaIb,
panuyc aTomMa, XUMHUYECKasl CBA3b, MOJISIpHAsI U HENOJISIpHAasl KOBa-
JIEHTHAasl CBsI3b, MOHHAsI CBsI3b, MOH, KATUOH, aHHOH, PacTBOpP, Mac-
coBas J10JIs BellecTBa (IPOIeHTHAas KOHLIIGHTPpAllUs) B PacTBOPE;

2) unnrocmpuposans B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX I10-
HATUH (CM. II. 1) ¥ IPUMEHSITH 3TH MOHATHS IIPU ONMCAaHNUN BEIIECTB
M UX IPEBpaIICHUH;

3) ucnonvzoeams XUMHUYECKYKO CHMBOJIMKY JJIsI COCTaBJICHUS
(opmy BemiecTB 1 ypaBHEHUH XUMHUYECKUX PEAKIINI;

4) onpeodensamb BaJ€HTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COE-
JIMHEHUSIX; CTEIIEHb OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCJIMHEHH -
sIX; TIPUHAJIC)KHOCTh BEIIECTB K ONMpeNeéHHOMY KJIacCy COEIHHE-
HUN no ¢popmyJiam; BUJ XUMHUYECKOU CBsI3U (KOBaJIEHTHAsI U MOH-
Hasl) B HEOPraHUYECKUX COCJTNHEHUSIX;

5) packpwvisams cmovica Tlepuonudeckoro 3akona JI. 1. Meunnene-
eBa: JIEMOHCTPHPOBATh IOHUMAaHHE IEPHOJTUUYECKON 3aBUCHUMOCTH
CBOMCTB XHUMHYECKHUX DJIEMEHTOB OT MX IOJIO)KeHUs! B [lepmonmue-
CKOM cHcTeMe; 3aKOHOB COXPaHEHHsS MacChl BEIIECTB, ITOCTOSIHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO YyY€HHs, 3aKOHa ABOTaapo; onu-
cvleams U xapaxkmepuzogams TadIUUHyo ¢opMmy llepmonmyueckoit
CHUCTEMBl XHMHYECKHX DJIEMEHTOB: pa3INdaTh HOHATHS «TJIaBHAS
noarpymma (A-rpymnma)» u «modouHas moarpynna (b-rpymnma)», ma-
JIple U OOJNBINNE TEPHUOABI; COOMHOCUMbL OOO3HAYUECHHS, KOTOPHBIC
nMmeroTcst B tabnune «llepmonuueckasi cucreMa XHUMHUYECKUX dJIe-
meHnToB JI. 1. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPO-
€HHUsI AaTOMOB XHUMHYECKHX DJIEMEHTOB (COCTaB M 3apsif spa, oouiee
YHCIIO 3JIEKTPOHOB M pPaCIpeieJICHHE UX 10 DJIEKTPOHHBIM CJIOSIM);

6) xkraccuguyuposams XUMWUYECKHUE DIIEMEHTBI, HEOpraHHde-
CKHE BEILECTBA; XUMHUYECKHE PEaKIMH (10 YHUCIy U COCTaBy yda-
CTBYIOIINX B PEAKIIUHU BEIISCTB, IO TEIIIOBOMY 3P HEKTY);
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7) xapaxkxmepuzosams (onucvléams) OOIIHE XUMHUYECKHUE CBO-
CTBa BEUIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPK/J1asl ONMCAHUE IIPUME-
paMu MOJICKYJISIDHBIX YPABHEHHUN COOTBETCTBYIOIIUX XUMHUYESCKUX
peakuuii;

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

9) sbluucassmMb OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO W  MOJISIDHYEO
MaccChl BEIIECTB; MacCOBYIO JIOJIIO XUMHYECKOI'0 dJIeMeHTa 1o ¢dop-
MyJ€ COCJIMHEHHS; MacCOBYIO JIOJIIO BEIIECTBAa B PacTBOPE; MPOBO-
JIUTh PAcYETHI 110 YPAaBHEHUIO XUMHUYECKON PEAKIINU;

10) npumensms OCHOBHBIC ONEPALMH MBICIUTEIBHON ASSITEIBHO-
CTH — aHaJM3 U CUHTE3, CpaBHEHHE, 0000IICHNEe, CUCTEMATU3AIUIO,
KJacCU(PUKAIHMIO, BBISBICHUE MPUYUHHO-CICIACTBEHHBIX CBs3eH —
A1 U3YyUYCHUA CBOMCTB BCIIECCTB U XHMHUCCKUX peaKL[I/Iﬁ; eCTeC-
CTBCHHO-HAaY4YHbIC MCTOAbI IMO3HAHUA — Ha6J'IIO,Z[eHI/Ie, U3MEpPCHHUC,
MOJIETUPOBAHUE, YKCIIEPUMEHT (pealibHbIN U MBICIICHHBIN);

11) credosams tipaBUIaM MOJB30BAHHS XUMHUUYECKOM IMOCYJI0U U
JJabopaToOpHBIM O00OpYyJOBaHHEM, a TaKXKe IIpaBUJIaM OOpallcHUs
C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMH IO BBIITOJIHEHUIO
JTaGOPATOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYCHUIO U COOMPAHUIO
razoo0pa3HbIX BeUIecTB (BOJAOPOJia U KHUCJIOPOJa), IPUTOTOBICHUIO
pacTBOPOB € onpeAesEHHONW MacCOBOM A0Jiel pacTBOPEHHOIO BElllE-
CTBa; IUIAHUPOBATh W MPOBOJUTH XUMHYECKHUE DKCIIEPUMEHTHI I10
pacrno3HaBaHHUIO PACTBOPOB IIEJIOYEH U KUCJIOT C OMOIIbI0 MHINKA-
TOpOB (Jlakmyc, (peHoIpTaICHH, METHJIIOPAHXK U AP.).

9 KJIACC

1) packpwvieams cmovici OCHOBHBIX XMUMHUYECKHUX MOHSATHHA: XHMH-
YEeCKHH BJIEMEHT, aTOM, MOJIEKyJia, HOH, KATHOH, aHHOH, IIPOCTOE
BEIIECTBO, CI0KHOE BEIECTBO, BAJIECHTHOCTb, DJIEKTPOOTPULIATENb -
HOCTB, CTCIICHb OKHCICHHUS, XUMHUYECKasi peakIlns, XUMHYECKas
CBSI3b, TCIUIOBOM 2 (PEKT peaku, MOJIb, MOJISIPHBIN 00BEM, pac-
TBOP; DJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DIIEKTPOIUTUUECKAS JUCCO -
OUanysl, peakiind HOHHOTO OOMEHa, KaTajJu3aTop, XHMHYECKOe
paBHOBecHe, oOpaTUMBIE U HEOOpaTUMBIE PEaKIINM, OKHUCIUTEIIb-
HO-BOCCTAHOBUTEIBHbBIE PEAKIIMU, OKHUCIIUTEIIb, BOCCTAHOBUTEIND,
OKHCJICHHE M BOCCTAHOBJICHHE, alJIOTPONHUs, aM(pOTEPHOCTb, XUMU-
geckasi CBsI3b (KOBaJICHTHAsI, MOHHAs, METaJJIM4YecKas), KpUcTal-
Jauyeckasl peuéTka, KOppo3usi METAJLUIOB, CILUIABbI; CKOPOCTh XUMU-
YeCKOW peakuuH, NnpeaeinbHo aomycrumast konnenrpanus (ITK)
BEIIIECCTBA;
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2) unnrocmpupoeams B3aUMOCBS3b OCHOBHBIX XUMHYECKHUX I0-
HATAH (CM. 1. 1) ¥ IPUMEHSITH 3TH MOHSITHS IIPU OIMMCAaHUHU BEMISCTB
U UX IIPCBPAICHUIA;

3) ucnonvzoeams XUMHUUYECKYK) CHUMBOJIUKY JUIsI COCTaBIICHUS
¢opMyIT BemecTB U ypaBHCHU N XUMHUYCCKUX PEaKITHIA;

4) onpedensimb BaJCHTHOCTb W CTCICHBb OKHCICHHUS XUMHUUYECKHX
SJIEMEHTOB B COCJIUHEHUSAX PA3IMUYHOTO COCTaBa; MPUHAJIEKHOCTH
BEIIIECTB K ONPEACIEHHOMY KJIAacCy COCIHMHEHU 1Mo (opmyliaM; BUJ
XUMHUYCSCKON CBsI3U (KOBaJICHTHAsI, HOHHAs, METaJJTNYeCcKasi) B HEe-
OpPTraHUYECKHUX COCJIMHECHUSIX; 3apsiJi MOHA IO XUMHUYECKOH popmy-
Je; XapakTep Cpeabl B BOIHBIX pacTBOPaX HEOPTaHUIESCKUX COCIU-
HEHUM, TUN KPUCTAJUITMIECKON pEeIIETKN KOHKPETHOTO BEIIECTBA;

5) packpwvieamo cmwicn Tlepuonuyeckoro 3akona JI. 1. Menpeie-
€Ba U JEeMOHCTPHUPOBATh €r0 MOHUMAHUE: ONUCHLIBAMb U XAPAKMe-
puzosams TabIMIHYIO PopMy [leprnoagnyaeckoil CHCTEMBI XUMUYC-
CKHUX DJIEMEHTOB: pa3ndaTh HOHSATHUS «IrJaBHas noarpynna (A-
rpynmna)» u «nobounass noarpynmna (b-rpynmna)», mansie U 601b-
e TIEPUOIBI; COOMHOCUMb 0003HAYCHUS, KOTOPBIC UMCIOTCS B IIe-
pHUOIMYECKO# TalJInIle, C YHUCIIOBBIMH XapaKTEPUCTUKAMHU CTpOE-
HUSI AaTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsif sijipa, oo1ee
YHCIIO DJICKTPOHOB U PACIIPEJICIICHUE UX T10 YJIEKTPOHHBIM CIOSIM );
00bsicHAMb OOIHE 3aKOHOMEPHOCTH B U3MCHCHUHU CBOWCTB DJICMCH -
TOB U UX COCI[I/IHGHI/Iﬁ B nipeaciiax MaJibIX MEpuruoa0B U I'IaBHBIX IO -
TPYIII C yIETOM CTPOCHUS UX aTOMOB;

6) xraccuguyuposams XUMUYECKHE DIEMEHTHI, HEeOpraHudve-
CKHMe BEIISCTBAa; XUMHUYECKHE peaKIuu (110 YHUCIYy U COCTaBy yda-
CTBYIOIIUX B PEAKIIUH BEIIECTB, IT0 TeIIIOBOMY 3¢ PEKTy, IO U3Me-
HEHUIO CTEICHEH OKUCICHHUS XUMHYIECKUX JIEMECHTOB);

7) xapaxmepuszoeams (onucvieams) OONIHE U CHEIHU(PUUIESCKHE
XUMHUYCSCKHE CBOMCTBA ITPOCTHIX U CIIOXKHBIX BEIIIECTB, ITOITBEPK-
asi OMUCaHNe MPUMEPaMH MOJIEKYJISIDHBIX U MOHHBIX ypaBHCHHUH
COOTBETCTBYIOIIINX XUMHUYCCKUX peakunl‘/i;

8) cocmaensames ypaBHEHHUS DIICKTPOIUTHUCCKON JTHUCCOIIAAITAH
KHMCJIOT, IIEJIOUEeH U COJiel; MOJHbIC U COKpaIlEHHbIE YPAaBHEHUS pe-
aKIIU MOHHOTO OOMEHAa; YpaBHCHUS PCAKIINI, MOITBEPIKAAFOIIINX
CYIIECTBOBAaHHUE FT€HETUYECKON CBSI3W MEXK/Iy BEIIeCTBAMU Pa3JIny-
HBIX KJIaCCOB;

9) packpwvieams CYUHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakmuii MoCcpeacTBOM COCTABJICHUS! JIEKTPOHHOTO OajaHca 3THX
peaxkuuii;

10) npoenozuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOCHMUSI; BO3MOYKHOCTH MPOTEKAHUSI XUMHUYECKHUX IIPEeBpaIlleHUH
B Pa3IMYHBIX YCIOBUAX;
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11) egwiuucnames OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJSIPHYIO
MaccChl BEIIECTB; MAaCCOBYIO JIOJIIO XUMHUYECKOTO dJjieMeHTa 1o ¢Gop-
MyJ€ COCIMHEHHUS; MAaCCOBYIO JIOJIIO BEIIECTBAa B PAacTBOPE; MPOBO-
JUTH PacdEThl IO YPABHEHUIO XMMHUYECKOU PEaKINH;

12) credosams mpaBuiIaM TMOJIB30BAHHS XHUMHUUYECKOH MOCYHO# U
JTa0opaToOpHBIM OOOpyIOBaHMEM, a TaKXKe IIpaBWJIaM OOpalleHUs
C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMH IO BBIITOJHEHUIO
J1aGOPATOPHBIX XMMHUYECKUX OIBITOB MO IOJYYEHUIO M COOMpPaHUIO
ra3zoo0pa3HbIX BEHIECTB (AaMMHAKa U yTIJICKHUCIIOrO rasa);

13) nposooums peakuuu, MOATBEPKIAAOINIAEC KAYCCTBEHHBIH CO-
CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUJI-
Opomun-, nonuna-, kapbonart-, ¢ocdar-, cummkar-, cyisdar-, TH-
JIPOKCHUI-WOHBI, KATHOHBI aMMOHUS M HOHBI M3YYE€HHBIX METAJJIOB,
NPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

14) npumensms OCHOBHBIC OTEPAIUH MBICIUTEIBHON HEATEIBHO-
CTH — aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IIEHNEe, CHCTEMAaTH3aIINIO,
BBIAABJICHHUEC TIPHUYMHHO-CICACTBCHHBIX cBsI3er — Il U3YyUYCHUA
CBOMCTB BCIIECCTB U XHUMHUYECCKHUX peaKHHﬁ; CCTCCTBCHHO-HAY4YHBIC
METOAbl TO3HaHUsA — HAOIIOACHNE, U3MEPEHHE, MOIEINPOBAHHUE,
SKCIIEPUMEHT (peajbHBIH U MBICICHHBIN).
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& TEMATWYECKOE MJIAHUPOBAHWNE

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE Bpemsa

8 KJIACC
(2 4 B Hegeno, BCero 68 4, M3 HUX 3 4 — pe3epBHOE BpeMS)

IlpyuMepHbIe TeMBI,
pacKpeiBawIye JaHHBIA
OcCHOBHBIE BH/bI AeATEeTbHOCTH
pasjeJ nporpaMmsi, OcHOBHOe coJepxaHue
06y4YarIMxcsa
U KOJINYeCTBO 4acoB,
OTBOAYMOE HA UX U3y4YeHHe
Pa3nen 1. lepBoHavyanbHble XuMHYecKue moHsiTUst (20 9)
Tema 1. XuMmua — BakHas IIpeamer xumuu. Poib XUMUU B )KU3HU 6 PackpbIBaTh CMBICI H3y4aeMBbIX
06/1aCTh €CTECTBO3HAHHMA U 4yesioBeKa. X1MHUs B CUCTEME HayK. MOHSITUH.
NMpaKTUYeCKOH JeATesIbHO- MeTo1bl IO3HAHUS B XUMUU. 6 PackpbIBaTh pOJIb XUMHUU B IIPUPOAEC U
CTH YeJIOBeKa Tena u BemectBa. dusuyeckue cBOicTBa JKU3HU YeJI0BeKa, €€ CBSA3b C JPYTHUMH
Gy BEIIECTB. ATperaTHoOe COCTOSHHE HayKaMU.
BelecTB. UucTrle BeniecTsa U CMECH. 6 PasznmyaTh 4HMCTHIC BEMIECTBA H CMECH,
Cnoco6sbI pazaenieHus cmeceit. dusuue- OJHOPOAHBIC U HECOTHOPOHBIC CMECH.
CKHE U XUMHUUYECKHUE SIBJICHUS. HpI/I3Ha' 6 Paszmuuyathb @HSquCKHe U XUMHUYCCKHUC
KH U YCJIOBHSI IPOTEKAHUSI XUMHUYECKUX SIBJICHU L.
peaxiuii. 6 OnpenensiTh MPU3HAKA XUMHIECKHX
3HAKOMCTBO C MpaBUJIaAMH OE30ITaCHOCTH peaxkiuii 1 yCJI0BHs UX IPOTEKAHUS.
1 npuémamMu paboThl B XUMHUUYECKOMH 6 Crie1oBaTh MpaBUIIaM TOTb30BAHHS
J1a0opaToOpuH. XUMHYECKOH Mocyn0ii 1 1ab0opaTOpHBIM
JleMOHCTpanum o0opytoBaHMEM, a TAaKXKe IIPaBUIIaAM
1. JJaGopaTtopHoe 060py10BaHUE. OOpareHus ¢ XHMHICCKUMH Belle-
2. PasiTHuHbIe BHIB XHMUYESCKOM CTBaMH B COOTBETCTBUH C HHCTPYKIIHSI-
TOCY L. MU T10 BBITIOJTHEHUIO MPAaKTHIECKUX
paoor.
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3. O6pas1bI BEIIECTB.

4. CriocoOsbl pazaeneHust cMeceit (rib-
TpOBaHHUE, BBITAPUBAHUC, JAUCTHUILIS-
uusi, xpomatorpadusi).

JlaGopaTopHble U IPaKTHYeCKHe
paéoThl

Jlabopamopnuvie onvimoi:

Onucanue GU3NYECKHUX CBONCTB BEILIECTB.
PaszerneHne cMeCH C ITOMOIIBIO MAarHHUTAa.
Ilpaxmuueckue pabomoi:

Ne 1. [IpaBuna paboTsl B J1abopaTopuu

¥ IpUEMBI OOpaIeHNsI ¢ JIaOOPaTOPHBIM
000OpyIOBaHHUEM.

Ne 2. Paznenenue cMmeceit (Ha mpumepe
OYHMCTKHU OBApPEHHOM COJIN)

6 ITmaHupoBaTh U NPOBOAUTH XUMHUYE-
CKHI SKCHIEPUMEHT 10 U3yUSHHUIO U
OIMCAaHUIO (PUBHYCCKUX CBOMCTB
BEIIECTB, CIIOCOOOB pa3ieIeHHs cMecei
BEIIECTB.

6 Vcrionp30BaTh NPHU BBITTOJIHEHUHU
y4eOHBIX 3aJaHUI U B IIpoliecce
HCCIe10BaTEIbCKON NesTeIbHOCTU
Hay4HO-IIONYJISIPHYIO JIUTEPATypy
XUMHUUYECKOT'0 COIAEPIKAHUSA, CIIPABOY-
HbIE MaTepuasbl, pecypcsl HTepHeTa.

6 BeicTpauBaTh pa3BEpPHYThIC IUCbMEH-
HbIE€ U YCTHBIE OTBETHI C OIIOPOH Ha
uHpopManHio u3 yudeOHUKa U CIIPaBOU-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh M3YUYEHHBIM NOHATUMHBIN anmapar
Kypca XUMHU

Tema 2. BemjecTBa
U XMMHYecKUe peaKnuu
(15 q)

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE
3JIEMEHTBI. 3HAKH (CUMBOJIBI) XUMHYE-
CKUX 3J1eMeHTOB. IIpocThie U ClI0XKHBIE
BellecTBa. ATOMHO-MOJIEKYJISIpPHOE
yUeHwue.

Xnmuueckast popmyna. BameHTHOCTH
aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH
TIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCH-
TeabHast aToMHast Macca. OTHOCUTEIbHAS
MOJIEKyJIsIpHast Macca. MaccoBast 1oJIst
XHUMHAYECKOTO 3JIEMEHTa B COCTUHEHHH.
dusznueckue U XUMHUUIECKUE SBIICHUSI.
Xumundeckast peakuusi. [Ipu3naku

Y YCJIOBUSI NIPOTEKAHUS XUMHUYECKUX
peaknuii. XMMHU4YeCcKUe ypaBHEHUSI.

6 [IpuMeHsITh €eCTECTBEHHO-HAYUYHBIS
METO/IbI MO3HAHUS (B TOM YHCIIe
HaOJII0IeHNEe, MOJISJINPOBAHUE, SKCIIe-
PHUMEHT) U OCHOBHBIE OITepaluy
MBICITUTEIIBHOM JIesITeIbHOCTH (CpaBHe-
HUE, KIacCUDUKAIIHA) I U3YUCHHS
BELIECTB U XUMHUYECKHUX PEaKIUil.

6 PackpbIBaTh CMBICII H3y4YaeMbIX
MOHSITHI 1 3aKOHOB U IPUMEHSTH OTH
TOHSITHS TIPX OIMCAHUHU CBOWCTB
BEIIECTB U UX IPEBPAILICHU.

6 Paznuuath GU3NYECKHE U XUMHYECCKUE
SIBJICHUSI, OOBSICHSITh UX CYIIHOCTB C
TOYKH 3PEHHSI AaTOMHO-MOJICKYISIPHOT'O
YUCHHSI.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Twnbel XUMUYECKUX PEaKIUi (CoeTnHE-
HUSI, PA3JI0’KCHUSI, 3aMCIIICHUS, OOMCHA).
3aKOH COXpaHEHHUS MacCChl BEIIECTB.

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

JleMoHCcTpanuu

duznueckue siBJICHUS (pacTUPaHUEC
caxapa B CTyIIKe, KUTICHHE U KOHICHCa-
11T BOJIBI U T. [1.).

Xumudaeckue siBiaeHUsI (TOPeHNE CBEYH,
pa3iioKeHue caxapa, B3auMOJICHCTBHUE
CEpPHOM KHUCJIOTHI C XJIOPUJIOM Oapwusi,
pasnoxxenue runpokcuaa meau(ll), B3a-
MMOJICHCTBHUE JKeje3a C Cepoi, B3auMO-
JeHCTBHUE JKejle3a C PAaCTBOPOM COJIHA
meau(1l)).

OIBIT, WITFOCTPUPYIOIIUI 3aKOH cOXpa-
HEHUSI MaccChl.

JlaGopaTopHble U NPaKTHYeCKHue PaGoThl
Jlabopamopnuvie onvimol:

I[TpuMmepsl ¢pu3NUEeCcKUX SIBICHUN (T1aB-
JIGHUE BOCKA, TasTHUE JIbJIA).

6 Omnpenensarsh NPU3HAKKM XUMUYSCKUX
peakiuii, yCIOBHs UX IPOTCKAHHUS.

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

6 KinaccuduipoBats XUMHYECKHE
peakiuu (110 YHUCILYy U COCTaBY pearupy-
FOIIIUX U OOPa3yOIINXCS BEIICCTB).

6 CocTaBisiTh (hOPMYJIIBI OMHAPHBIX
BEIIECTB 10 BaJICHTHOCTH U OINPEIEISTh
BaJICHTHOCTH 110 (hopMyJiamM BEIIECTB.

6 PacctaBiaTh K03 PUIIMEHTH B ypaBHE-
HUSIX XUMUYECKUX PEaKIIUi.

6 Cie1oBaTh IpaBUjIaM MOJIb30BAHUS
XUMHYECKOH MOoCy 10! U JTaGOpaTOPHBIM
000pyIOBaHHEM, & TAK)KE IIPAaBUIIaAM
oOpalieHus ¢ BeIecTBaMu B COOTBET-
CTBHUH C UHCTPYKIUAMU 110 BBITIOJIHE-
HHIO JTaOOPATOPHBIX XUMHUYECKUX
OIIBITOB.

6 Mcrionb30BaTh NPU BBITTOJIHEHUHA
y4eOHBIX 3aJIaHUi U B ITpoLiecce
HCCJIEIOBATEILCKON esATeIbHOCTH
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IIpumepbl XMUMUYECKUX SABJICHUN
(IpokanuBaHUE MEIHON MPOBOIOKH,
B3aUMOJICHCTBUE MeJia C KUCIOTOM).
Mopnenn aTOMOB U MOJIEKYJI.

Buviuucnenusn

— OTHOCUTEJIBbHOU MOJICKYJISIPHON
Macchl BEIIECTB;

— MacCOBOU 1011 XMMHUYECKOI'O 2JIEMEH-
Ta 110 popmyJie COeTUHCHUS

Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COACPKAHUS, CIIPABOYU-
HbIE MaTepuasl, pecypcel IHTepHeTa.

6 BricTpauBaTth pa3BEPHYThIE MUCbMEH-
HBbIE U YCTHBIE OTBETHI C OMOPOii Ha
uHpopMaIHio U3 yudeOHUKA U CIIPaBOU-
HBIX MaTE€PHUAJIOB, TPAMOTHO HMCIIOJIb30-
BaTh U3Y4YCHHBIM MOHSITUNWHBIN ammapar
Kypca XUMHU

Paspges 2. BaxkHeiilne npejcTaBUTe/IM HeopraHnyeckux Beiects (30 u)

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

Bosayx — cmech razo. CocTaB Bo3yxa.
Kucnopox — sneMeHT u npocToe Beme-
c¢TBO. O30H — aJUTOTpONHAsE MOAU(pUKA-
uus Kkuciopoaa. HaxoxieHne Kuciiopo-
Jla B Ipupoje, (pusndeckrue u Xumuue-
CKHe CBOWCTBaA (peaKIMu OKHUCIICHUS,
ropeHue). Y CjI0BHUsl BOSHUKHOBEHHUS U
npekpaiieHus ropenus. [lonsitue

00 okcHaax.

Crioco0sb!I MOJIydeHHsT KHCIIOpoa B
J1abOpaTOPHUH U MPOMBIILICHHOCTH.
IIpumenenue kucinopona. Kpyrosopor
KHUCJIOpO/ia B TIPUPO/IE.

TerutoBoit 3 HEeKT XUMUISCKON peak-
IIUH, ITIOHATHUE O TCPMOXUMHYCCKOM
YPaBHEHHH, 3K30- M SHIOTCPMHUUYCCKUX
peaKIusx.

6 PacKkpbIBaTh CMBICI U3yYJaeMBbIX
MOHSATHH U NPUMEHSITh 9TH HOHSTHS
IpU OIMCAHUM CBOHCTB BEIISCTB U UX
IpeBpalleHuit.

6 XapakTepru3oBaTh (OMHCHIBATBH)
COCTaB BO3/1yXa, (PU3NUECKUE U XH-
MHYECKHE CBOMCTBa KHCJIOpPO/ia,
CTIOCOOBI €TO TTOTYICHHUsI, IPUMEHEHHUE
U 3Ha4YCHHUE B NIPUPOJE U KU3ZHU
9eJI0BeKa.

6 CpaBHHBATh PEAKIINN TOPECHUS U
MEUJIEHHOT'O OKHUCJICHUSI.

6 Cobupatb NpUOOPHI AJIs ITOJIyUSCHHUS
KHCI0POAa (BEITECHEHHEM BOJIBI 1
BO3/1yXa).

6 Pacno3naBaTh ONBITHBIM NYTEM
KHCJIOPO/I.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Tonnueo (He(dTH, Yrojb U MeTaH).
3arps3HeHHE BO3yXa, CIIOCOOBI €ero
MIpeaOTBpAIeHHs. Y CHIICHHE MapHUKO-
BOro 3¢ ¢ekra, pa3pynieHue 030HOBOTO
cI1os.

JleMoHCcTpanuu

BsaumoneiictBue pocdopa, cepbr

M JKeJie3a C KUCJIOPOJa0oM (BO3MOXKHO
HCITOJIb30BaHUC BI/IILGOOHLITOB).
OrmnpeseneHre CoepKaHUsI KUCIOPOaa
B BO3yXE€.

OMBITHI, AEMOHCTPUPYIOIIHNE YCIIOBHS
BO3HUKHOBCHMUSA U NPEKPALLICHUS
TOpPEHUS.

JlaGopaTopHble M NpaKTHYecKue
pa6oTsl

Jlabopamopnuwiii onvim:

O3HakoMIIeHHE ¢ 00pa3IaMu OKCHUIOB.
ITpaxmuueckasn paboma.

Ne 3. ITomyuenue u coOupaHue KUCIOPO-
J1a, N3y4eHHE ero CBOMCTB.

6 Vcrionp30BaTh XUMHYECKYIO CHUMBOJIH -
Ky JUJIsI COCTaBJIeHUsI (OPMYI BEIIECTB,
MOJICKYJISIPHBIX YpaBHEHUNW XUMHUE-
CKHMX peaKIHil ¢ yJacTHEeM KHCIIOpPOJa.

6 OOBSICHATH CYIIHOCTH DKOJIOTHYECKHUX
pooJIeM, CBSI3aHHBIX C 3arps3HEHHEM
BO3/IyXa.

6 CrnemoBath npaBuiiamMm 0e3onacHou pado-
THI B JJAOOPATOPHUH P UCITOJIH30BAHUH
XUMHYECKOH MOCYIBI 1 000PYyIOBaHUS,
a TaxoKe IpaBuiIaM oOpalleHus ¢
TOPIOYMMH BEIIECTBAMU B OBITY.

6 ITmannpoBaTh U OCYMIECTBIATH HA
MPAKTHUKE XUMHUIECKHE SKCIIEPUMEHTHI,
MPOBOJIUTH HAOJIIOICHHUSI, 1€ 1aTh
BBIBOJIBI TIO pe3yJIbTaTaM dKCIIePH-
MEHTA.

6 YyacTBOBaTh B COBMECTHOU paboTe
B Ipynire.

6 Mcrionb30BaTh NpU BBINIOJHEHUHU
Y4eOHBIX 3aJJaHUH U B TIpoLiecce
HCCIIeJOBATEIILCKON NesITeIbHOCTH
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Botuucnenusn

— MOJICKYJISIPHOU MacChl KHCIOpOaa

¥ 030HA HAa OCHOBAaHHH aTOMHOM MacCChI
XHMHYECKOI'0 DJIEMCHTA

HAy4YHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COJEep>KaHUsI, CIIPaBOI-
HBIE MaTepuaibl, pecypchl MHTepHeTa.

6 BeicTpanBaTh pa3BEPHYTHIC IUCHEMEHHBIC
M YCTHBIC OTBETHI C ONIOPOi Ha MHpOpPMa-
LU0 U3 ydeOHHUKa U CIIPABOYHBIX MaTe-
pHanoB, rpaMOTHO UCIIOJIb30BaTh N3yYeH-
HBIM NOHATUIHBIN annapaTt Kypca XUMUH

Tema 4. Bogopoga.
ITonaTue o KUcJa0OTAX
M COJIAX

(59)

Bonopon — sneMeHT u IIpocToe Bete-
ctBO. Haxoxnenue B npupone, pusnde-
CKHE U XMMHUYECKHE CBOHWCTBA (Ha
npuMepe B3aUMOACUCTBUSA C HEMeTasljIa-
MH U OKCHJaMH METAJJIIOB), TIPUMEHE-
HUE, CIIOCOOBI TTOJTyYCHUS.

IToHsITHE O KHMCJIOTaX U COJISIX.

JleMoHCcTpanuu

TTonyuenue, cobupanue U pacrio3HaBa-
HHE BOJIOpOJia.

I"openue Bosopona.

B3aumonerictBue Bo1opoia ¢ OKCUIOM
meau(1l).

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

Jlabopamopnuiii onvim:
B3anmozaeicTBHe KUCIOT C MeTalulaMu.
Ilpakmuueckas paboma:

Ne 4. TTosryuenue 1 coOupaHue BOAOPOAa,
M3y4YEeHHUE €r0o CBONCTB.

6 PackpbIBaTh CMBICI H3y4aeMbIX MOHS-
THH ¥ NPUMEHSITH OTU HOHSTHS TIPU
OIMCaHUM CBOWMCTB BEIIECCTB U X
IpeBpalicHuM.

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

6 Cobuparts npubop TSl MOTyIeHHUS BOJO-
pona.

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

6 CiietoBaTh npaBuiaM 0e30MacHoOM
paboThI B 1a60paTOPUU MIPH UCIIOJIb-
30BaHUN XUMHUYECKOMN MMOCY/IbI U
000pyIOBaHMUs, @ TAK)KE IIPaBUIIaM
oOpaleHus ¢ TOPIOYUMHU BEIIECTBAMU
B OBITY.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Botuucnenus

— MOJIEKYJISIDHOM MacChl BEIIeCTBA Ha
OCHOBAaHHHM aTOMHOM MacChl XUMUYE-
CKHX DJIEMEHTOB

6 [InanupoBaTh U OCYIIECTBIISITH HA
MPAKTUKE XUMHUYECKHUE IKCICPUMCHTHI,
IIPOBOJUTH HAOIIOACHUSI, AeIaTh
BBIBOJIBI ITO pe3ybTaTaM dKCIIEPUMEHTA.

6 YyacTBOBaTh B COBMECTHOI paboTe B
rpymnre

Tema 5. KosinyecTBeHHbIE
OTHOLUIEHUA B XUMHUH
(44)

Konunuecrso Bewmecrsa. Mosb. Moisip-
Has Macca. 3akoH ABoraapo. MoJsip-
HBIIT 00BEM ra3oB. PacuéTel mo xumude-
CKHUM ypaBHCHHUSIM.

JleMoHCcTpanus
OO0pa3zubl BEMIECTB KOJIUIECTBOM 1 MOITB.

Boiuucnenun

— 00BEMa, KoJIMYecTBa BeIllecTBa ra3a
110 €T0 U3BECTHOMY KOJIMIECTBY BeIlle-
CTBa WK 00BEMY;

— 00BEMOB Ta30B MO yPaBHEHUIO
peaKnuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUI Tra30B

6 PackpbIBaTh CMBICII H3yYaeMbIX
HOHATUH U IPUMEHSITh 3TH TTOHSITHS,
a TakyKe M3y4EeHHBIE 3aKOHBI U TEOPUH
JIs1 peLIeHUs pacYETHBIX 3aad.

6 BB{uCISITE MOJISPHYIO MAacCy BEIIECTB;
KOJIMYECTBO BelllecTBa, 0ObEM rasa,
Maccy BEIIeCTBa;

6 IIpoBOAUTH Pacyu€Thl IO YPaBHEHUSM
XUMHYECKUX PEeaKIuii: KOJIN4IeCcTBa,
00BEéMa, Macchl BEMIECTBA IO U3BECTHO-
My KOJIMYECTBY, 00BEMY, Macce peareH-
TOB WJIM TIPOYKTOB PEaKIIUH.

6 BricTpanBaTh pa3zBEPHYTHIE TMCbMEH-
HBIE ¥ YCTHBIC OTBETHI C OTIOPOif Ha MH-
dopmaruio 3 yaeOHUKa U CIIPAaBOYHBIX
MaTepHaJIoB, TPAaMOTHO MCTIIOIB30BaTh
U3YUYEHHBIN MOHATUWHBIN anmapaTt
Kypca XUMHUH
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TeMma 6. Boga. PacTBopbI.
IloHATHE 06 OCHOBAHUAX
()

duznyeckre CBOMCTBA BOIbI. AHAINU3
U CUHTE3 — METO/bI U3YUYCHHS COCTaBa
BO/JIBI.

XUMHYECKHE CBOMCTBA BOJbBI

(peakuu ¢ MeTajIaMHU, OKCUAAMU
METaJJIOB U HEMETAJLJIOB).

CoctaB ocHoBaHuK. [ToHsATHE 00 UHIN-
KaTopax.

Bona kak pactBoputesib. PacTBOpHI.
PacTBOpUMOCTE BEIIECTB B BOJIC.
HacwlleHHbIe 1 HEHACHIIIIEHHBIC
pacTBOpBI. MaccoBasi 10JIsT BEIIeCTBA B
pactBope.

Posib pacTBOpOB B pHUPOJIC U B )KU3HU
gesoBeka. KpyroBopoT BOJIbI B IPUPO/IC.
3arps3HeHne NpUPOAHBIX BoA. OxpaHa
M OYMCTKA OPUPOTHBIX BOX.

JleMoHCcTpanuu

DIIEKTPOIIN3 BOJBI; CHHTE3 BOJIBI;
B3aUMOJICHICTBHE BOJIBI C METAIIAMHA
(Na, Ca) (BO3MOXXHO HCITOJIb30BaHUE
BUJICOMATECPHUAJIOB).

PacTBOpeHHe BelecTB ¢ pa3IMIHON
pPacTBOPUMOCTEIO.

HccnenoBanue pacTBOPOB KUCIIOT U
1IEeJI0YEHN C MOMOIIBIO UHIANKATOPOB.

JlaGopaTopHble M NpaKTHYeCKUe
pa6oThl

Ilpakmuueckas paboma.

Ne 5. IlpuroroBieHue pacTBOPOB C
omnpeneaéHHON MaccoBoOii nojel pac-
TBOPEHHOTO BEIIECTBA.

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

6 XapakTtepnu3oBaTb (GU3NIESCKUE U
XHUMHYESCKHE CBOMCTBA BOAHI, €€ POIIb
KaK pacTBOPUTEIISI B IIPUPOIHBIX
mpoIlieccax.

6 CoCTaBJIsATh ypaBHECHUS] XUMHYECKHUX
peakuuii ¢ yyacTHeM BOJBI.

6 OOBSICHSTH CyITHOCTb 9KOJIOTHYSCKUX
npooiIeM, CBSI3aHHBIX C 3arpsi3HCHUEM
MPUPOIHBIX BOJ, CIIOCOOBI OUYUCTKH
BOJBI OT IPUMeEcCEi, MephI IO OXpaHe
BOJI OT 3arpsI3HECHHUS.

6 IllmaHupoBaTh U OCYIIECTBIISATH Ha
TMPAKTUKE XUMHUYECKNE YKCIIEPHUMEHTHI,
MIPOBOIUTH HAOIIOICHHUS, Ie1aTh BbI-
BOJIBI ITO pe3yJIbTaTaM dKCIEPUMEHTA.

6 CrieroBaTh IIpaBUiIaM Oe30MacHOM
paboTHI B Ta00OpaTOPHUHU IIPH UCIIOTB30-
BaHUH XUMHYECKOH MOCYIBI U 000PyI0-
BaHUS.

6 IIpoBOANTH BBIUHUCIICHUS] C MPUMEHEHH -
€M TIOHSITHSI «MAaccOBas JOJISI BEIIeCTBA
B pacTBOpe».

6 Vcrionp30BaTh NP BEITTOJIHSHUHN
y4eOHBIX 3aJaHUI U B Ipoliecce
HCCJIEIOBATENILCKOM 1eATeIbHOCTH
HAYy4YHO-NOIYJISIPHYIO JIUTEPATyPy
XHMHUYECKOIr0 COASPIKaHMUsI, CIIPaBOY-
HBbIe MaTepuanbl, pecypcbl MHTepHeTa.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Botuucnenus
— C HUCIIOJIL30BAHUEM ITOHSITHS «MaCCO-
Basi JOJIsI BEIIECTBA B paCTBOPE»

6 BricTpauBaTh pa3zBEPHYThIE NUCbMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
nHpopManHio U3 yueOHMUKaA U CIIPaBOY-
HBIX MaTE€PHUAJIOB, TPAMOTHO HUCIIOJIb30-
BaTh U3YYEHHBIN NOHATUWHBINA annapar
Kypca XUMHUH

Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKHux
coeAVHEeHU

(11 9)

Krnaccudukanus HeOpraHUIeCKUX
COCIMHCHUN.

OKCHIIBI: COCTaB, KjacCU(PUKAIIHS
(OCHOBHBIE, KUCIIOTHBIC, aM(OTEepHBIE,
HecoseoOpa3yronne), HOMEHKJIAaTypa
(MexayHapoJHasi U TpUBUAJIBHASA).
ITonyuyenne u XuMH4YeCcKHe CBOMCTBa
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB.

OcHOBaHUS: COCTaB, KJIaccuPUKaLms,
HOMEHKIaTypa (MeXIyHapOaHasT 1
TpUBHAJIbHAS), GUIUISCKUE U XUMHUUE-
CKHE CBOHCTBA, CIIOCOOBI TIOJTyUEHUS.
KucnoTsr: cocras, knaccudukanysi,
HOMEHKJIaTypa, GU3HNISCKUEe U XUMHYe-
CKHe CBOMCTBA, CIIOCOOBI MOJIYUCHHUSI.
Psit akTHBHOCTH METaIIIOB.

6 KimaccuduuupoBaTth u3ydaemMbie
BEIIIECTBA IO COCTAaBY U CBOWCTBAM.

6 CocTaBiisiTh (OPMYJIBI OKCHUIIOB,
KHCJIOT, OCHOBAaHHM, COJICH U Ha3LIBaTh
HUX 10 MEXJIyHapOIHOW HOMEHKJIA-
Type.

6 IIporuo3upoBaTh CBOMCTBA BELIECTB HA
OCHOBE OOIINX XUMHUYECKHX CBOMCTB
W3YYCHHBIX KJIACCOB/TPYIIN BEIIECTB,
K KOTOPBIM OHH OTHOCSTCSI.

6 COoCTaBIISITH MOJICKYJIIPHBIC YpaBHE-
HUSI peaKlUil, HWITIOCTPUPYIOIINX
XUMHUYECKHUE CBOMCTBA U CITOCOOBI
MOJYYCHHS BEIICCTB N3YUYCHHBIX
KJIACCOB/TPYIII, a TaKXXe MOJATBEPIKIa-
1302118704 FeHeTI/l'-IeCKle B3aUMOCBI3b
MEXy HUMH.
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Conu (cpenHue): HOMEHKIIATypa,
CIIOCOOBI MOJIYYSHHUS, B3aUMOJICHCTBHE
coJieif ¢ MeTajIaMiu, KHCJIOTaMH,
[IeJI09aMH1 U COJISIMH.

T'eHeTnueckasi CBI3b MEXKIY KilAaCCaMH
HEOPraHUIEeCKUX COCTUHEHHH.

JleMoHCcTpanuu

O06pa3ubl HEOPraHNYECKHUX BEIIECTB
Pa3TUYHBIX KJIACCOB.

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

Peakuus neitpanuzanuu.

BriTecHeHne ogHOrO MeTaLIa APYTUM U3
pacTBOpa coJI.

JlaGopaTopHble M NpaKTHYeCcKHe
pa6oThbl

Jlabopamopnvie onvimet:
B3aumonelictBue KUCIOT ¢ METaJIaMU.
ITonmyueHnne HEpaCTBOPUMBIX OCHOBAHUM.
BzaumoneiicTBue HepacTBOPUMBIX
OCHOBAHMUH C KUCJIOTaMU.

Paznoxenne ruapokcuna meau(1l) mpu
HarpeBaHUH.

IIpakxmuueckasn paboma:

Ne 6. Pemrenne skcriepuMeHTaIbHBIX
3a7a4 1o Teme «OCHOBHBIE KJIACChI
HEOPTaHUYSCKUX COCTUHEHH .

Bovtuucnenusn
— II0 YpaBHEHUSAM XUMHUUYECKUX pEaKIUi

6 ITpon3BOANUTE BEIYHUCIICHUS 10 ypaBHE-
HUAM XUMHUYECKUX pPeaKIHi.

6 IltaHupoBaTh U OCYIIECTBIISITE HA
MPaKTHKE XUMHUYECKHE dKCIICPUMEHTEI,
MPOBOJINUTH HAOJIOEHUsI, eNIaTh
BEIBOJBI 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

6 CrenoBaTh IIpaBUjIaM Oe30MacHOM
paboThI B 1a60paTOpHUH IIPHU UCTIOIB30-
BaHUU XUMHYECKOHU MOCYIBI U 000PyI0-
BaHUSA.

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
y4eOHBIX 3aJaHHUI U B IpoIlecce
HMCCIIEI0BATEIBCKON eI TeIbHOCTH
HAyYIHO-TIOIYJISIPHYIO JINTEPATypy
XHUMHYECKOT'O COJIep>KaHUsI, CIIPaBOY-
HBIE MaTepHaibl, pecypchl HTepHeTAa.

6 BricTpauBaTh pa3BEPHYTHIE MTUCHMEH-
HbI€ U YCTHBIE OTBETHI C OITIOPOH Ha
uHGOPMALIMIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTEpPHAaJIOB, IPAMOTHO HCIIOJIb30-
BaTh M3YUYEHHBIM NOHATUMHBIN anmapar
Kypca XUMHHU




8¢

IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Paspen 3. [lepuoanyeckuii 3akoH M [lepuoanyeckas cucreMa XMMHU4YeCKHX 37ieMeHTOB /I. U. MeHaes1eeBa.
CTpoeHMe aTOMOB. XMMHU4YeCKasi CBSA3b. OKUC/IUTETbHO-BOCCTAHOBHUTE/IbHbIE peakuu (15 u)

Tema 8. [leproanyeckuin
3aKkoH M [lepuognyeckas
cucTeMa XUMUY€eCKHUX
asiemeHTOB /. U. MeHgee-
eBa. CrpoeHue aToma (7 4)

ITepBbie NONBITKN KiTaCCHU(GHUKALTNN
XUMHYECKHUX 371eMeHTOB. [lonsarue o
rpyImnax cXOJQHBIX JIEMEHTOB (IeI04-
HBIE U [IEJI0YHO3EMeIJIbHBIC METaslIbl,
TaJ0TeHbI, HHEPTHHIC T'a3bl).

DJIeMEeHTHI, KOTOpBIe 00pa3yIoT
amdoTepHbIe OKCUIBI U THIPOKCHUIBI.
ITepuonuueckuii 3akoH u Ilepuogu-
decKasl CHCTeMa XHMHUUIECKUX 3JIEMEHTOB
J. U. Menneneena. Ilepuonsl, rpynisi,
noarpynnel. @uU3nyueckuii CMbICI
MTOPSITKOBOTO HOMEpA JIEeMEeHTa, HOMe-
POB nepHoaa U rpyIITbl.

Ctpoenne atomoB. COCTaB aTOMHBIX
sep. M3oromel. DnexkTporbl. CTpoeHUe
SJIEKTPOHHBIX 000JI0YEK aTOMOB MTEPBBIX
20 xumuueckux 3nemMeHToB [lepuoanye-
ckoti cuctemsnl . 1. Menneneena.
XapakTeprucTHKa XUMHUUYECKOTO DJIEMEH-
Ta 110 ero MnoJiokeHuro B [Tepuoanueckoit
cucrteme J. 1. Meneneena.

6 PackpbIBaTh CMBICIT TTIEPHUOTUICCKOTO
3aKOHa.

6 IToHUMAaTh CyIIECTBOBAHUE IIEPUOTAYC-
CKOIf 3aBUCUMOCTH CBOUCTB XUMHUUC-
CKHX DJIEMEHTOB (M3MEHEHHUE PaglyCOB
aTOMOB U 3JICKTPOOTPHULIATEIBHOCTH)

M UX COCIUHCHHIN OT MOJIOKCHUSI B
MEPUOIUISCKON CUCTEME U CTPOCHUS
aroma.

6 YCcTaHaBINBATh CBSI3b MEXKY IOJIOXKE-
HHEM DJIEMEHTA B IEPHUOIHISCKOMN
CHCTEME M CTPOSHHEM ero aToMa (CoCTaB
M 3apsi siipa, oOIee YHUCIIo SISKTPOHOB
¥ pacrpeielIeHue UX MO ISKTPOHHBIM
CII0SIM).

6 TIporHO3UpOBATH XapaKTep U3MEHEHUS
CBOMCTB DJIEMEHTOB U UX COECINHEHUI 11O
rpymnmnam u nepuoaam Ilepuoauaeckoi
CUCTECMBI.

6 XapakTepH30BaTh XUMHUYCCKHE IJICMCH-
TBI IIEPBBIX TPEX MTEPHUOJIOB, KAJIHSI,
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3nauenue llepumoanueckoro 3akoHa

u [lepuonnueckoit cucteMbl XUMHUYe-
CKHMX 2JIEMEHTOB JIJIsI pa3BUTHSI HAYKH U
npaktuku. J{. 1. MenneneeB — y4€HbIN,
reJaror U rpa>kJjaHuH.

JleMoHCcTpanuu

KopoTkonepuonnas u JIMHHOIEPUOI-
Hasi ¢popmel Ileproanueckoil cucTeMbl
xumudeckux snemeHToB . 1. Mennemne-
eBa.

O3HaKoOMJIEHHE ¢ 00pa3liaMHi METaJIJIOB
U HEMETaJUIOB.

JlaGopaTopHble M NpaKTHYeCcKHe
pa6oTsl

JlabopamopHnuiii onvim:
B3aumoneiicTBue ruipokcuia HIMHKA €
pacTBOpamMu KUCIOT U HeIouei

KaJIBIMST IO UX MoJyioxkeHuro B Ilepuo-
nnueckoi cucteme . 1. Menneneena.
6 CrnenoBats IpaBriIaM Oe3onacHoU pado-
THI B JIAOOPATOPUH IIPH MUCHOIB30BAaHUHN
XHUMHYESCKOH ITOCYyAbI 1 000pYyIOBaHUS.

6 BricTpauBaTth pa3BEPHYThIE MUCbMEH-
HBbIE€ U YCTHBIE OTBETHI C OMOPOI1 Ha
uHGOPMALMIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh M3Y4YCHHBIM MOHSITUNWHBIN anmapat
Kypca XUMHHU.

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
Y4eOHBIX 3aJaHUN TeKCThI yueOHUKa,
crupaBodHble MaTepuansl (Ilepuognae-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. U. Menneneesa, TaOIHUIly pacTBOPH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUH PsIT
HanpspKeHUH MeTaJluIoB).

6 Vcrionp30BaTh NP BBHITTOJIHSHUH
Y4eOHBIX 3a/JaHUI U B IIPOIEcCce
HCCIIEJOBATEIbCKON AeSITeTbHOCTH
HAyYIHO-TIOITYJISIPHYIO JINTEPATypPy
XHMHYECKOTO COACPIKAHUS, CIIPaBOU-
HBIE MaTepHanbl, pecypcsl HTEepHETa

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

(84)

3HeKTpOOTpI/IHaTeJIBHOCTB aToMOB
XUMHUYCCKHUX DJICMCHTOB.

XuMHu4iecKasl CBsI3b (I/IOHHaSI, KOBaJICHTHAas
oJIsIpHAasi 1 KOBAJICHTHAsA HeHOJIprHaSI).

6 PacKpbpIBaTh CMBICI U3y9aeMBbIX
TIOHSITUM.

6 OrmpenensaTh BUI XUMHUYECKOH CBSI3HU
B COE€IUHEHUH.




or

Orxonuarue maoi.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

CteneHb OKHUCIICHHUS.
OKUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE
peaxunu (OBP). IIponieccrr okucieHus
" BoccTaHOBJIEHHsT. OKHUCIUTEIN 1
BOCCTAHOBHUTEIIH.

JleMoHCcTpanuu
OKHCIUTEIBFHO-BOCCTAHOBHUTEIbHEBIE
pPeaKkumu: TOpeHuE, peaKIluu pa3ioxKe-
HHUsI, COCOIUHCHUS

6 OnpenensiTh CTEIeHb OKUCIICHUSI
XUMHYECKOI0 dJIeMeHTa 1o (opmyiie
€ro COCIUHCHHSI.

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

6 OOBSICHATH CYITHOCTH MPOILIECCOB
OKHCJICHHUS U BOCCTAHOBIICHHSI.

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

6 CoCTaBJIsITh YPAaBHEHHE OKHUCIIUTEIIb-
HO-BOCCTaHOBUTEJILHOHN peaKInH.

6 Vcrionp30BaTh NP BBITTOJIHEHUU
y4eOHBIX 3aJITaHUN TEKCTHl Yy4eOHUKA,
CHpaBOYHbIE MaTepHaJIbl (IEpHOaNYIC-
CKYIO CHCTEMY XUMHYECKHUX 3JIEMEHTOB
J. . Menneneesa, TaOIuLly pacTBOPH-
MOCTH KHCJIOT, OCHOBAHUN U cojiel B
BO/JIC, DJICKTPOXUMHUUYCCKUN PsIT
HaTpPsDKEHUH METallIoB)
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9 KNACC

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

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

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI AeATEe/TIbHOCTU
06y4YalIMXcsa

Pazpes 1. BemecTBo U xXumudeckue peakou (17 1)

IloBTOpEHUE U YI/IyGIeHUEe
3HAaHUI OCHOBHBIX pa3/esioB
Kypca 8 Kiacca

(59)

ITepuonuueckuii 3akoH. Ilepuoanueckast
CHUCTEMA XUMHYCCKHUX DJICMECHTOB

J1. U. MenneneeBa. CTpocHHE aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHUHU CBOMCTB
XUMHUYECKUX IJIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB, KaJWsl, KaTbIIHU U UX
COCJIMHECHUU B COOTBETCTBUU C ITOJIOXKE-
HHUEM DJIEMEHTOB B MEPHUOAUYECKON
CHCTEME U CTPOCHHUEM HX aTOMOB.
Kiaccudukarnust 1 HOMEHKJIATypa
HEOPraHUYEeCKUX BEHISCTB (MEX/1yHa-
ponHas U TpUBHaIbHas). XUMHUYECKUE
CBOWMCTBA BEIIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM KJIacCaM HEOPraHUYEeCKHUX
COEIMHEHHUN, NX T€HETHYECKasl CBsI3b
HEOPTaHUYECKUX BEIIECTB.

CrpoeHue BelecTBa: BUAbI XUMHUYECKOU
CBSI3U U THUIBI KPUCTAJUTUYECKUX PEII&-
TOK. 3aBUCHMOCTH CBOICTB BEIIECTB OT
UX CTPOCHMUSI.

6 XapaKTepHU30BaTh XUMHYECKUE
3JIEMEHTHI IEPBBIX TPEX MEPHOIOB,
KaJus ¥ KaJIBIUS 10 UX MTOJTOXKESHHUIO
B Ilepuonuueckoii cucreme 1. 1. Men-
Jeneena.

6 KnaccugumupoBars 1 Ha3bIBaTh
HEOpraHUYeCKHE BEIIeCTBa U3YyUYEHHBIX
KJIACCOB.

6 OnuceIBaTh OOIINE XUMHISCKHUE
CBOIicTBa BEIIECTB PA3JIMYHBIX Kjlac-
COB, IIOATBEP>K1aTh CBOMCTBa MpUMepa-
MU MOJICKYJISIDHBIX yPaBHEHHIT XUMU-
YECKUX PeaKIUi.

6 OnpenensTh BUJ XUMHUYECKOU CBSI3U U
THUI KPUCTAJLUIMYECKON PEeHIETKH
BEIIleCTBA.

6 IIporHo3upoBaTh CBOMCTBA BELIECTB B
3aBHCUMOCTH OT UX CTPOCHUS.

6 BricTpamBaTh pa3BEPHYTHIE THCEMEH-
HbI€ U YCTHBIC OTBETHI C OIIOPOM Ha
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

JleMoHCcTpanuu

1. Monenu KpUCTAUTUYCCKUX PEHIETOK
HEOPraHUYEeCKHUX BEIIEeCTB.

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

nHGOPMAIHIO U3 yYEeOHHUKA U CIIpaBOY-

HBIX MaTE€PHUAJIOB, TPAMOTHO HUCIIOJIb30-

BaTh U3YyYECHHBIM NOHATUNHHBIN anmapar
Kypca XUMHH.

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

Tema 1. OcCHOBHbIE 3aKOHO-
MEPHOCTH XMMUYeCKUX
peakumi

(49

Knaccudukanmss XUMHUYESCKUX peaKnii
110 Pa3JIUYHBIM MPHU3HAKaM (110 YHUCITY U
COCTaBY y4YacCTBYIOIIUX B PEAKIIMHU
BEIIECTB, 110 TETUIOBOMY 3(pdeKTy, 1o
M3MEHEHHIO CTEIICHEeH OKHUCIICHUSI
XUMHUYECKHUX JIEMEHTOB, 110 00paTUMO-
CTH, TI0 YYaCTHIO KaTaJIu3aTopa).

DK30- ¥ PHAOTSPMHUUECKHE PEAKIIUH,
TEePMOXUMHYECKHE ypaBHEeHUs. IToHsI-
THE O CKOPOCTH XHUMHUYECKON peaKIuu.
IToHsATHE O TOMOTE€HHBIX U reTCPOrcHHbIX
peakiusax. [Toustrue 06 06paTUMBIX

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

6 KimaccuduimpoBaTh XUMHYECKHE
peakiuy Mo Pa3JIMYHBIM IIPHU3HAKAM.

6 YcTaHaBIMBAaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOH peakny OT Pa3IMYHbIX
(paxTopoB.

6 ITporHO3UPOBATh BO3MOYKHOCTH
NPOTEKaHUA XUMHUYECKUX IIpEeBpallc-
HUU B PA3JIMYHBIX YCJIOBUSAX.
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U HEOOPAaTUMBIX XUMHYECKUX PEaKIH-
sx. IToHATHE O XUMHUYECKOM PaBHOBE-
cun. PakToOpkl, BIUSAIONINE HA CKOPOCTh
XUMHUYECKOH peakIuy U MOJ0KEHHUE
XUMHUYECKOI'O paBHOBECHSI.
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaknuy (3JIEKTPOHHBIN OajlaHC OKHCIIHU-
TEIBHO-BOCCTAHOBUTEIBLHON pEaKInm).

JleMoHCcTpanuu

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

2. Bo3neiicTBrue kaTtanu3aTtopa Ha
CKOPOCTh XMMHYECKOH PEaKIUU.

3. Ilpumepsr HeOOpaTUMBIX U OOpaTH-
MBIX pPEaKIIHH.

4. CMmenieHne paBHOBECHS XUMHYIECKON
peakmum.

Botuucnenusn

— KOJIMYECTBa BEllecTBa, 00bEMa U

MaccChl peareHTOB WTH MPOIYKTOB MO
YpaBHEHHUSAM XUMHYECKHX pPeaKIuil

6 OnpenensiTh OKUCIUTENb U BOCCTAHO-
Butens B OBP.

6 CoCTaBIISITh JICKTPOHHBIIN OanaHc
peaxuuu.

6 IIpon3BOANTH BEIYUCIICHHUS 110 XUMHUYE-
CKHM ypPaBHECHUSIM.

6 BricTpanBarh pa3BEépHYyTHIC MHCHMEH-
HBIC ¥ YCTHBIC OTBETHI C OIOPOil Ha
uHGOPMALMIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh M3YUYEHHBIM NOHATUMHBIN anmapar
Kypca XUMHH.

6 Vcrionp30BaTh NP BBHITTOJIHSHUH
YYeOHBIX 3aJaHUI U B IIPOIecce
HCCIIEI0BATEIBCKON eI TeIbHOCTH
HAyYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COACPIKAHUSI, CIIPaBOU-
HBIE MaTepHansl, pecypcsl HTEepHETA

Tema 2. JsieKTpouTHYeCKAsd
aucconvanusa. XuMudecKue
peakuuu B pacTBoOpax

(81)

Teopust 3NEKTPOTUTHICSCKOU JHUCCOIHAA-
IUH. DJICKTPOJIUTHI U HEAJICKTPOJIUTHI.
KaTtnoHsl, aHMOHBI. MeXaHU3M JUCCO-
[UANUU BEMISCTB C PA3IUIHBIMHA
BUIAMU XUMHUYECKOU cBsi3u. CTeneHn
nucconuani. CUIbHBIE U cl1adble
SIEKTPOIHUTHI.

6 PackpbIBaTh CMBICJT U3Yy4YaeMBbIX
MMOHSITUM, @ TAK)KE CMBICII TCOPUU
INCKTPOJIUTHUECKON JIMCCOLIMAIINH.

6 OOBICHSATH NPUYUHBI JIEKTPOIIPOBOI-
HOCTH BOJIHBIX PaCTBOPOB.

6 COCTaBIISITh YPAaBHEHUS JUCCOIIHAIITH
KHUCJIOT, IICI0YEH U COJICH, ITIOJTHBIC
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Peaknuu nonHoro oomMeHa, yCiaoBHUs UX
npotekaHus. FIoHHBbIE ypaBHEHUS
peaknuii.

XHUMHYECKHE CBOMCTBA KHUCIOT, OCHOBA-
HUU U COJIeH B CBETE MpEACTaBICHUI 00
3JIEKTpoJIMTHYECcKOll nuccounanuu. Cpena
pactBopa. [loHsiTue o ruipoause coyei.
KauecTBeHHBIC peakIIUy Ha KaTHOHBI

U aHUOHBI.

JleMoHCcTpanuu

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

OnbITHI, WUIIOCTPUPYIOLIYE TPU3ZHAKU
MPOTEKaHUs PeaKIUi HOHHOTO OOMEHa.
OneITEI 1O ONpPEACIICHUIO CPEAbI B
pacTBoOpax coJjiei (XJI0puaa HaTpHs,
KapOOHaTa HATpHs, XJIOPUA IUHKA).

JlaGopaTopHble U MpaKTU4YeCKHe
pa6oTsl

Jlabopamopnuviil onvim:

Peakiium MOHHOTO OOMeEHa B pacTBOpax
3JIEKTPONUTOB: cynbdara meau(ll)

U COKpaIIEHHBIC HOHHBIC YPaBHECHHS
XUMHUYECKUX PEaKIUii HOHHOTO
obMeHa.

6 [InanupoBaTh U OCYIICCTBIISITH HA
MPAKTUKE XUMHYECCKHUE SKCIIEPHUMEHTHI,
IIPOBOJIUTH HAOJIIOICHHUS, 1e1aTh
BBIBOJIBI T10 pe3yJIbTaTaM dKCIEPUMEH-
TAa.

6 CreoBaTh nmpaBujiamM 0€30MacHOMN
paboThI B 1a00paTOPHH IIPHU UCIIOJIB30-
BaHUHU XUMHYECKOU TTOCYABI U 000PYyI0-
BaHMSI.

6 IIpon3BOIUTE BBIYUCIICHUSI 110 XUMHYE-
CKUM ypaBHCHUSIM.

6 BricTpanBaTh pa3BEpHYThIC MUCHMEH-
HbIE U YCTHBIE OTBETHI C OITOPOH Ha
nHGOPMAIIHIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTepHUajoOB, IPAMOTHO HUCIOJIb30-
BaTh M3yYCHHBIH NMOHATHUHHBINA ammapat
Kypca XUMUH.

6 Mcnonp30BaTh MPHU BBIITOJIIHCHUH
y4eOHBIX 3aJaHUil U B IIpoliecce
HUCCIIEIOBATEIbCKONU NESITEIbHOCTH
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U mEnoun, kKapOoHaTa HATPHUS U COJIsI-
HOM KHUCJIOTHI, peaKlusl HeUTpaau3anuu
MeXIy THAPOKCUIOM KaJIusl U COISHOM
KHCJIOTOM.

IIpakmuueckasa paboma.

Ne 1. Pemrenne sKcrepuMeHTaJIbHBIX
3ajJ1a4 10 TEeMeE.

Botuucnenusn
— II0 YpaBHEHUAM XUMHUYECKUX peaKIInit

HAy4YHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUUYECKOI'0 COACpKaHUsl, CIIPaBOY-
HBbIE MaTepuanbl, pecypcsl MHTepHETa

Paszaen 2. HemeTaslibl M UX coeUHEHMS (24 4)

Tema 3. O611as1t XapaKTepu-
CTUKA XMMUYECKHUX 3JIeMeH-
TOoB VIIA-rpynnel. I'asioreHst
(49)

O6mast XxapaKTepHUCTHKA TaJIOTCHOB.
OCOOEHHOCTH CTPOCHUS ATOMOB 3THUX
3JIEMEHTOB, XapaKTEePHbIC TSI HUX
creneHu okuciaeHus. CTpoeHue u
(pu3mueckne cBoOiCTBa MPOCTHIX BE-
MIECTB — TaJIOTe€HOB. X UMUYECCKHUE
CBOIiCTBa Ha mMpUMepe Xjaopa (B3aumMo-
JeficTBHE ¢ MeTaJNIaMH, HeMeTaJlulaMH,
uiesioyamMu). Xsoposogopona. CorsiHast
KHCJIOTa, XUMHUYECKHe CBOMCTBA,
MoJiydyeHue, npuMeHenne. Kauecten-
HbIE PEaKIUH Ha raJIOTeHHU/1-UOHBI.
JlelicTBue xJiopa 1 XJIOPOBOJAOPOJa HA
OpraHusM uesjoBeka. Bakueime
XJIOPpUAbI U UX HAXOXKACHUE B IIPUPOAC.

JeMoHCcTpanuu
Buaeomarepualibl: rallOreHbl U UX
COEUHEHMUS.

OO0pa3ubl XJIOPHUIOB.

6 OOBICHATH 00IIE 3aKOHOMEPHOCTH B
U3MEHEHHHU CBOMCTB HEMETAJJIOB U UX
COEIMHEHUH B Mpejesiax MaJbIX IIepHo-
JIOB | TJIaBHBIX nonarpyrmm Ilepuoanae-
CKOU CHCTEMBI XUMHUIECKHUX DIIEMEHTOB
C Y4ETOM CTPOEHUS UX aTOMOB.

6 XapakrepuzoBaTb GU3NISCKUEC U XU-
MHUYECKHE CBOMCTBA MPOCTHIX BEIISCTB
raJioreHoB (Ha IIpuUMepe Xjaopa) u
CIIOKHBIX BEIIECTB (XJIOPOBOAOPOAA,
XJIOpUIA HATPHsl), CITOCOOBI UX MOJTyde-
HUSI, IPUMEHEHHE U 3HAaUYCHHC B
IIPHUPOJIC U )KU3HHU YeIOBEKa.

6 OnpenensiTh TAJIOTEHU/I-NOHEI B
pactBope.

6 [InanupoBaTh U OCYLIECTBIIATL HA
MPaKTUKE XUMHYCCKUE DKCIICPUMCEHTDI,
MIPOBOIUTH HAOTIOACHUS, AeIaTh
BBIBOJBI 11O PE3yIbTaTaM SKCIIEPUMEHTA.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

JlaGopaTopHble U MpaKTU4YeCKHe
pa6oTsl

Jlabopamopnuviil onvim:
Pacno3znaBaHue XJI0pUIA-UOHOB.
Ilpaxmuueckas paboma:

Ne 2. TTonydeHUE COJITHOU KHUCIIOTHI,
U3y4deHue e€ CBONCTB.

Boltuucnenus

— 10 ypaBHCHUSIM XUMHYCCKUX pPeak-
W, €CJIN OJIMH U3 PEarcHTOB JaH B
U30bITKE;

— 00BEMOB Ta30B MO YPaBHEHHIO
peakiuu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHONICHUM Ta30B

6 CiienoBath IpaBuiIaM Oe30macHoO pado-
ThI B 1a00OpaTOPHH MPH UCITOIH30BAHUH
XUMHYECKOH MOCYIbI 1 000PYTOBAHUS.

6 BricTpauBaTh pa3BEépHYThIC IUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManHio U3 yueOHMUKaA U CIIPaBOY-
HBIX MaTE€PHUAJIOB, TPAMOTHO HUCIIOJIB30-
BaTh M3YYECHHBIM NOHATUNHBIN anmapar
Kypca XUMHH.

6 Mcnonb30BaTh IPHU BBIIIOJIHEHUU
Y4eOHBIX 3aJaHUH U B TIpoIiecce
HCCJIeJOBATENILCKOM IEATEIbHOCTH
HAy9IHO-TIOITYJISIPHYIO JINTEPATyPy
XUMHUYECKOI'0 COJIep>KaHUsl, CIIpaBOY-
HBIE MaTepHaibl, pecypcsl HTEpHETA

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

OO111ast XapaKTepUCTHKa 3JIEMEHTOB
VIA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB 3THX JJIEMEHTOB, XapaKTepHbIE
JUISL HUX CTeNeHu okucieHus. CtpoeHne
n ¢pr3NYeCcKHe CBOMCTBA IIPOCTHIX
BEIIIECTB — KHMCJIOPOJIA U CEPBHI.
AnnorponHsie MOAU(UKALMU KHCIOPO-
na 1 cepbl. XUMHUYECKUE CBOHCTBA CEePHI.
CepoBoniopon, cTpoeHue, (pusndeckne

6 OOBSCHSTH O0IIME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB JI€MEHTOB
VIA-rpynmnsl 1 ux coeJUHEHUH
C y4€TOM CTPOEHHUSI UX AaTOMOB.

6 XapakTepuzoBaTh (HUIUUCCKUEC
1 XUMHUYIECKHE CBOMCTBA IIPOCTOTO
BEILIECTBA CEPhI U €€ COeAUHEHU N
(cepoBOIOpPOA, OKCHIOB CEPBI, CEPHOH
KHCIIOTHI, CyIb(aToOB), CITOCOOBI UX
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U XUMUUYeCKue cBoiicTBa. OKCUIBI CEPBI
KaK IPeJACTaBUTEIIN KUCIOTHBIX OKCH-
noB. CepHas Kuciorta, GU3NIECKue

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

XuMHU4YeCcKHe peakIluu, JIeXKallue B oc-
HOBE IIPOMBIIIJICHHOT O criocoba Ioiryde-
HUSI CEpHOU KUCIJIOTHI. ANITapaTsl U
MPOTEKAIOIINE B HUX MPOIECCHI (Ha MpH-
Mepe NPOU3BOJACTBA CEPHOI KUCIIOTHI).
Conu cepHOM KMCIOTHI, KaueCTBEHHAasI
peakumns Ha cyib(aT-HuoH.

Haxoxnenue cepbl 1 €€ cCOeIMHEHUN

B pupojie. XUMHUIECKOE 3arpsI3sHEHUE
OKpY Karomei cpeabl COeANHSHUSIMH
cepsl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE
BO3/IyXa U BOTOEMOB), CIIOCOOBI €T0
MpegOTBPaLLCHHUS.

JleMoHCcTpanuu

Konnexknuu (Bumeomarepuansl): cepa
U €€ COCIUHCHMUA.

OOyrimBaHue caxapa Moj JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOIl KUCIIOTHI.

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

JlabopamopHbie onvimoi:
O6HapyxeHue cyiab(par-uoHOB.
BzaumopeiicTBre pa3dbaBiIeHHON CepHOM
KHUCJIOTHI C IIHHKOM.

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

6 OnpenensiTh HAIMYHME CYJIb(aT-HOHOB
B pacTBOpeE.

6 OOBSICHATH CYITHOCTb DKOJIOTHISCKUX
npobieM, CBSI3aHHBIX C IepepaboTKoit
COEIUHEHUM Cephbl.

6 IltaHupoBaTh U OCYIIECTBIISITE HA
MPaKTHKE XUMHUYECKHE dKCIISPUMEHTEI,
MPOBOINUTH HAOIIOACHUSI, AeIaTh
BBIBOJBI 110 Pe3yJIbTaTaM dKCIIEPUMEHTA.

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

6 IIpon3BOANTH BBIYUCIICHHUS IO XUMHUYE-
CKHM ypaBHEHUSIM.

6 Vcrionp30BaTh NP BHITTOJIHEHUH
y4eOHBIX 3aJlaHUN TEKCTHI YIeOHUKA,
crupaBodHble MaTepuaisl (Ileprnoanae-
CKYIO CHUCTEMY XHUMHYECKHUX DJIECMESHTOB
J. U. Menneneesa, TaOJIHUILYy pacTBOPH-
MOCTH KHCJIOT, OCHOBAHHI U COJICH
B BOJE, DJICKTPOXUMHUYCSCKUN Psilg
HampsDKEHUN METaJlIoB).

6 lcionp30BaTh P BBITTOJTHEHUH y4e0-
HBIX 33JJaHUN U B IIPOLIECCE MCCIIeI0Ba-
TEJIbCKOM JACATCIIBHOCTU HAYYHO-TIOITY-
JISIPHYIO JINTEPATyPy XUMHUIECKOTO
CoJIepyKaHusl, CIIPaBOYHbIC MaTepHaJIbL,
pecypcbl MnTepHeTa
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Botuucnenus

— 110 YPaBHCHHUSIM XUMHUYCCKHUX PEAKIIHIA;
— MacCOBOW JOJIM BBIXOJa MPOIYKTa
peakuuu

Tema 5. O611as1 XapaKTepu-
CTMKa XUMHY€eCKHX 3/1eMeH-
TOB VA-rpynimsl. A3or,
¢docdop u ux coeuHEeHUA

(72

OO01miasi XxapaKTEpUCTHUKA DJICMEHTOB
VA-rpynnel. OCOGEHHOCTH CTPOCHHS
aTOMOB 3THUX 2JIEMCHTOB, XapaKTCPHBIC
JJISI HUX CTETICHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHE B TIPUPOJIC,
¢u3mUecKkne U XUMHUYECKUEe CBOMCTBA.
KpyrosopoTt azoTa B mpupo/ie.
AMMUaK, ero GU3NIECKUEe U XUMHUYe-
CKHE CBOMCTBA, MOJYYCHHUE U MPUMEHE-
Hue. Comm aMMOHUS, X (PU3HIECKHE

U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peaKiiusi Ha HOHBI
aMMOHWUSI.

A3oTHas kuciorta, e€ pusnueckre

W XUMHYECKHE CBOicTBa (00IIHe Kak
MPEJICTABUTEISI KJIacCa KUCITIOT U
crienndudeckue). Mcmonp3zoBanue
HUTPATOB U COJICHH aMMOHUS B Ka4eCTBE
MHUHEPaIbHbBIX YI0OPESHUH.

6 OOBSCHSITH O0OIINE 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOWCTB 2JIEMEHTOB
VA-rpynnsl ¥ X COEIMHEHUHN ¢ y4ETOM
CTPOECHHS UX AaTOMOB.

6 XapakTepuzoBaTh GU3INISCKUE U
XUMHYIECKHE CBOMCTBA MPOCTBIX
BeIlecTB a30Ta U pocdopa u ux coenu-
HEHUH (aMMHaKa, coJeii aMMOHUS,
a30THOM KHCJIOTHI, HUTPATOB, OKCHJIA
pochopa(V) u pochopHOIT KHCITOTEHI,
(pocdaToB), crrocoOBI UX TTOITYUYESHUS,
MIPUMEHEHHE U 3HAaYCHHE B IPUPOJIC
Y )KU3HH YEJIOBEKa.

6 OnpenensiTh MOHBI aMMOHUS U (poc-
(aT-moHbI B pacTBOpE.

6 OOBSICHATH CyITHOCTH YKOJIOTHISCKUX
Mpo6JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
coeanHeHui azota u ¢pocdopa B
OKpYy>Karolel cpene.
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XUMHYECKOE 3arpsI3HCHUE OKPYIKaKO-
Iei cpesibl COeIMHEHUSIMH a30Ta
(KUCJIOTHBIC JOXKIH, 3arpsSI3HCHUEC BO3Y-
Xa, MOYBbI U BOJIOEMOB).

docoop, autoTportHEIe MOAU(DUKAITINT
docdopa, puznueckue u XUMUIESCKHAE
CBOMCTBA.

Oxcun ¢pocdopa(V) u pochopnas
KHCJIOTa, (PU3MYECKUE M XUMHYCCKHE
cBoiicTBa, nonydeHue. KauecrBeHHas
peaxumst Ha pocdaT-uHOHBI.
Hcnonws3oBanue gpocdaroB B KauecTBe
MHUHEPAIBHBIX YAOOPEHUN. 3arpsisHEHHUE
MIPUPOIHBIX BOIOEMOB docdaTamMu.

JleMoHCcTpanuu

Konnexmun: pocdop u ux coenuHeHUs.
B3aumoneiicTBrue KOHIEHTPUPOBAHHON
a30THOI KHUCJIOTBI C MEJIBIO.

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

Jlabopamophsie onvimuwi:

1. BzaumoeiicTBre COJIENM aMMOHUS

¢ MIEI0YbIO.

2. O3HakoMmJIeHHE C 00pa3naMu a30THBIX
U pochopHBIX yIOOpEeHUIA.
ITpaxmuueckasn paboma:

Ne 3. Ilomydyenne amMmuaka, U3y4eHHe
€ro CBOMICTB.

Boiuucnenusn
— IO ypaBHeHl/IﬂM XUMHUYECCKUX peaK-
89%0%1

6 IltaHupoBaTh U OCYIIECTBIISITE HA
MPaKTUKE XUMHUUYECKHUE SKCIIEPUMEHTHI,
MPOBOIUTH HAOIOACHUS, 1eIaTh
BBIBOJBI 11O pe3yJIbTaTaM SKCIIePH-
MEHTA.

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

6 IIpon3BOANTH BBIYUCIICHHUS 110 XUMUYE-
CKHUM ypPaBHECHUSIM.

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
y4eOHBIX 3alaHUN TEeKCTHI YUeOHUKA,
CIIpaBOYHBIC MaTepHaibl (IIepHoIHIe-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. 1. Menaeneesa, TabJInily pacTBOpH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUN PsIT
HaMPsDKEHWI METaJLIOB).

6 Vcrionp30BaTh NP BHITTOJIHEHUH
yIeOHBIX 3aJaHHUI U B IIpoOIlecce
HCCJIeI0BATEIIECKOM JIesITeIbHOCTH
HAyYIHO-TIOITYJISIPHYIO JINTEPATypPy
XHUMHYECKOTO COJEPIKaHUs, CIIPaBOY-
HBIE MaTepHanbl, pecypcsl HTEepHETA
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Tema 6. O611asa XxapaKTepuc-
THKA XMMHU4Y€ECKHX 3/IeMeH-
TOB IVA-rpynnsi.

YriiepoJ ¥ KpeMHUH U UX
coeJMHEeHUsA

8w

Vriepon, aluioTponHbIe MOAU(DUKa-
1M, PACIIPOCTPAHCHUE B IPUPOIL,
(pHU3NUECKHE U XUMHUYCCKUE CBOMCTBA.
Ancopbuusi. Kpyrosopot yriepoaa

B IIPUPOJIE.

Oxcunsl yriepona, ux GHU3HISCKHe

1 XMMHUYECKUEe CBOHCTBA, NX JSHCTBHE
Ha YKUBBIE OPTaHU3MBI, ITI0JIy4YCHHE

H IIpUMEHEHHE. DKOJIOTUIEeCKue podie-
MBI, CBSI3aHHBIE C OKCHIOM YTJIEPO-
na(IV); rumore3a riio6aibLHOIO MOTEIIe-
HUSI KJIUMAaTa; MapHUKOBBIN 3P dexT.
VYronbHast KUCIIOTa U €€ COJTH, X
ur3nUeckne U XMMHYECKHE CBOICTBA,
noixydeHue u npumeHenne. KauectBeH-
Hasl peaKIysl Ha KapOOHAaT-UOHBI.
Hcnons3oBanne kapOoOHATOB B OBITY,
MEIWIUHE, MPOMBIILICHHOCTH, CEIThb-
CKOM XO3sIiCTBE.

IlepBoHayanbHbIE TOHATUS 00 OpraHu-
YEeCKUX BEIIECTBAX KaK O COCIMHCHHUSIX
yriepoaa: o0COOEHHOCTH COCTaBa U
ctpoeHwus. [ToHsiTHE 0 GUOJTOTUYCCKHU
Ba)XHBIX BEMIECTBaX: JKHUpax, OelKax,

6 OOBSICHATH O0IIMEe 3aKOHOMEPHOCTH

B U3MCHEHHUU CBOWCTB 3JIECMEHTOB

IVA-rpynmne! u ux coeiuHeHui ¢ yué-

TOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh (QU3NIESCKHUC

U XUMHYECKHE CBOMCTBA MPOCTHIX

BEIIIECTB yIJIepoJia U KPeMHHUS U UX

coeMHEeHUH (OKCUIOB yriepoa,

YTOJIBHOUW KHUCIOTHI, KaApOOHATOB,

OKCHJa KPeMHHS, KPEeMHUEBOW KHCJIIO-

ThI, CHJITNKATOB), CIIOCOOBI MX TOJIy4e-

HUsI, PUMEHEHHE U 3HAUYCHUE B

OPHUPOJIE U KU3HU YeJIOBeKa.

OrmnpenensTh KapOOHAT- U CHIINKAT-

HOHBI B PaCTBOpE.

6 OOBSICHATH CYyITHOCTb DKOJIOTHYECKHUX
Mpo6JsieM, CBsI3aHHBIX C HaXOXXJICHHEM
YTJICKHUCIIOTO Ta3a B OKPY KAIOIIeH
cpene.

6 nmrocTpupoBaTh B3aUMOCBS3b
HEOpPTraHWYECKHUX COCIMHEHUH yrilepoia
W OPTaHUYECKUX BEIISCTB.

6 [InanupoBaTh U OCYIIECTBIIATH HA
MPAKTUKE XUMHYECKUE DKCIIEPUMECHTHI,

o

o
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yrieBonax. MarepuaibHOE € JUHCTBO
OpPraHNYEeCKUX U HEOPTraHUIECKHX
COEIUHEHUM.

Kpemunii, ero ¢pusudeckue u Xxumude-
CKHE CBOHCTBA, MOJIy4YCHUE U IIPUMEHE-
HUE B DJICKTPOHHUKE.

CoenrHEeHNs KPEMHHUsI B IIPUPOJIE.
OO01ue npeacTaBiIeHus 00 OKcuae
kpemHMsA(IV) m KpeMHUEBOH KHCIIOTE.
CHuuKaTel, X UCHOJIB30BaHUE B OBITY,
MeJMIIMHE, TPOMBIIIIICHHOCTH. Bax-
HeHIIMe CTPOUTEIbHBIC MaTEPUAIBL:
KepaMHKa, CTEKJIO, IIEMeHT, OE€TOH,
)kee300eToH. [IpobiieMbl 6e3011acHOTO
HMCIIOJIB30BAaHUSI CTPOUTEIIBHBIX MaTe-
pHAJIOB B IIOBCEIHEBHOMN KU3HU.

JleMoHCcTpanuu

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

AncopOnust pacTBOPEHHBIX BEIIESCTB
akTUBUpOBaHHBIM yriém. [IpoTuBoras.
Buneomarepuabl: CHIMKAaTHAS MIPO-
MBIIUIEHHOCTb.

Moieny MOJIeKyJl OpraHuYeCKUX Be-
IIECTB.

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

MPOBOJINUTEH HAOJIOIEHUsI, IejIaTh
BBIBOJBI 11O PE3yIbTaTaM SKCIIEPUMEHTA.

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

6 Vcrionp30BaTh NPHU BBITTOJIHEHUHU
YJeOHBIX 3aJaHUN TeKCTHI yueOHHUKa,
crupaBodHble MaTepuansl (Ilepuognae-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. 1. Mennaeneena, TabiuIly pacTBOpH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUN PsIIT
HaPsDKEHU METaJLUIOB).

6 Vcrionp30BaTh NP BBHITTOJIHSHUN
YYeOHBIX 3aJaHUI U B IIPOIecce
HCCIIeJOBATEIbLCKON NeATEITbHOCTH
HAay4YHO-TOMYJISIPHYIO JINTEPATy Py
XHUMHYECKOTO COACPIKAHUS, CIIPaBOY-
HbIe MaTepuaJbl, pecypchl lHTepHeTa
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

IIpakmuueckue pabomuwi:
Ne 4. TTonmydyeHHue yIJI€KHUCIIOro rasa.

KauecTBeHHas peaKuus Ha Kap60HaT'I/IOH.

Ne 5. Pemienue skcnepuMEHTATbHBIX
3ana4 o reMme «Hemeramnbm.

Buvtuucnenusn

— I10 YPaBHEHUSIM XUMHUUYECKUX peaK-
Ui, €CIIN OWH U3 PEarcHTOB JaH B BUIE
BOJIHOT'O PacTBOpAa C U3BECTHOH MacCOBOM
noJeun

Paszaen 3. MeTasibl U Ux coeauHeHus (20 u)

Tema 7. OG1IMe CBOMCTBa
METaJIJIOB
(44)

OOmiasi XxapaKTepUCTHKA XUMHYIECKUX
SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHus B Ilepunonnueckoit
CUCTEME XUMMUYECKHUX DJIEMEHTOB

JI. 1. MeneneeBa u CTpO€HUSI aTOMOB.
Ctpoenue MeTaiuioB. MeTtainyeckas
CBsI3b U METaJUIMYecKasl KpucTauinde-
cKasl peméTKa. DIeKTPOXUMHUIESCKUN
psin HanpspDKeHUH MeTasuioB. dusnyue-
CKHE€ U XMMHUYECKHE CBOMCTBA METAJIOB.
OO0mrre crmocoObl MOTyYeHUS] METAJIIOB.

6 PackpbIBaTh CMBICITT U3y9aeMBbIX
NOHSITUH U IPUMEHSATH 3TH TTOHATHS
MPU OMMCAHUN CBOUCTB BEIIECTB U UX
npeBpaleHu.

6 OOBSICHITH O0IIHEe 3aKOHOMEPHOCTH B

W3MEHEHHUU CBOWCTB DJIEMEHTOB-METAJI-

JIOB U UX COEIMHEHUM ¢ y4&TOM CTpoe-

HHSI IX aTOMOB.

XapakTepru3oBaTh CTPOCHUE METAJJIOB,

o01mre PU3NICCKHUE U XUMUUCCKHUE

CBOICTBA METAJLIIOB.

o
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TToHsiTHE O KOPPO3UU METAJIOB U
OCHOBHBIE CITOCOOBI 3aIUTHI OT KOPPO-
3un. CrutaBel (CTajdb, YyTryH, JIOPaTIOMH-
HUN, OpoH3a), UX IPUMEHEHHUE B OBITY U
MPOMBIIIICHHOCTH.

JleMoHCcTpanuu

O3HaKOMJICHHE ¢ 00pa3llaMH METaJJIOB U
CIUIABOB, UX (PU3NYECKUMH CBOHCTBAMH.
Mogenu KpucTaJsIN4eCcKUX peréTok
METAaJlJIOB.

Buneomarepuansl: KOppO3usi METaJLIOB.

JlaGopaTopHble U MPaKTHUYeCKUe
pa6oThl

Jlabopamopnvie onvimol:
O3HakoMJIeHHE ¢ 00pa3laMu CILIaBOB
METAJIJIOB.

3aBUCUMOCTb CKOPOCTHU pEaKLUU
MeTajljla ¢ KUCJIOTON OT IIPUPOIbI
meTajuia.

Botuucnenusn

— [0 YPaBHCHUSIM XUMUUYCSCKUX peak-
U, €CIIN OUH U3 PEarcHTOB COJCPIKUT
npuMecu

6 XapaKTepHu30BaTh 00IIHE CITOCOOBI
MOy YSHHSI METAJIOB.

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

6 IIpon3BOANTH BBIYUCIICHHUS 10 XUMHUYE-
CKHUM ypaBHEHUSIM.

6 Vcrionp30BaTh NPHU BEITTOJIHEHUHN
y4eOHBIX 3alaHUN TEKCTHI YUeOHUKA,
crnpaBodHble MaTepuaisl (Ileprognye-
CKYIO CHCTEMY XHUMHYECKHUX DJICMESHTOB
J. 1. Mennaeneesa, Tabiniy pacTBOpH-
MOCTH KHUCJIOT, OCHOBAHUU U COJICH B
BOJIE, IJIEKTPOXUMHUYIECKUU PsiTT
HaMPsDKEHWI METaJUIOB).

6 Vcrionp30BaTh MPHU BEITTOJTHEHUHN
yIeOHBIX 3aJaHHUI U B IIpoOIlecce
HCCIIEJOBATEIbLCKON NeATEITbHOCTH
HAay4YHO-TONYJISIPHYIO JINTEPATy Py
XHUMHYECKOTO COJEPIKaHUs, CIIPaBOY-
HbIE MaTepuaJibl, pecypchl lHTepHeTa

Tema 8. BakHeliue MmeTaJsi-
JIbI 1 UX COeIUHEHUA
(16 9)

[Ilemounbie metaiuibl. [lomoxxenue B
[lepuoanyueckoil cucTeMe XUMHUYSCKUX
aneMeHToB Jl. 1. MeHnneneeBa, cTpoeHue
aToMoOB. HaxoxxaeHne B IpUpo/Ic.

6 OOBSICHITH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB DJIEMEHTOB-METAI-
JIOB B IpyInax U UX COCIMHEHUHU ¢
y4ETOM CTPOCHHUS UX aTOMOB.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

DuU3nUeCcKue U XUMUUICCKUE CBOMCTBA
(Ha TIpUMepe HaTpus U Kainus). OKCUIbI
U TUJIPOKCUIBI HATpust U Kanust. [Ipume-
HEHUE IICJIOYHBIX METAJIJIOB U UX
COCITUHCHHMN.

[IlemouyHO3eMeNbHBIC METAJUIBI MarHUU
U KaJIbIIUl, cTpoeHue aroMoB. Ilomoxe-
Hue B [lepnoanueckoit cucreme xummnue-
ckux anemeHToB [[. 1. Menpeneena.
Haxoxnenue B npupoae. Pusnyeckue u
XHMHUYECKHE cBolicTBa. BaxkHelmmue
COCJTMHCHUSI KaJbIlUsl (OKCUJ, THIPOK-
cu, cosin). JKECTKOCTH BOJIBI U CITOCOOBI
e€ ycTpaHeHUsI.

Amomunnii. [Tonoxenue B Ilepuoaunue-
CKOU CHUCTEeME XUMHYCSCKUX DJICMECHTOB
J1. 1. MenneneeBa, CTpOEHUE aTOMa.
Haxoxnaenue B npupojse. @usndeckue u
XUMHUYECKHE CBOMCTBA. AMGOTEpHBIC
CBOIiCTBa OKCH/Ia U THAPOKCHUIA.
Keneso. [Tonoxenue B Ilepnonnueckoi
CUCTEMEC XUMHNYCCKHUX DJICMCHTOB

J. . MenneneeBa, CTpOe€HHE aTOMa.
Haxoxnenue B ipupojie. dusndeckue

6 XapakTepu3oBaTb GU3NIESCKUE U XU-
MHUYECKHE CBOMCTBA MIPOCTHIX BEIISCTB
METaJJIOB U UX COeJIMHEHUH (OKCHUIOB,
THAPOKCHIOB, COJICH), CITOCOOBI UX
MIOJIy9YeHHsI, IPUMEHEHHUE U 3HAUCHNE
B IPUPOJIE U )KU3HU YEJIOBEKA.

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

6 [lnanupoBaTh U OCYIIECTBIISITh Ha
MIPaKTUKE XUMHUYIECKHE SKCIIEPUMEHTHI,
MPOBOJNUTH HAOIIOACHYSI, AeIaTh
BBIBO/IBI I10 pe3yJIbTaTaM 3KCIIEPUMEHTA.

6 CnenoBats mpaBmiiaM Oe301racHoi pabo-
ThI B 1a00OpaTOPHH MPHU UCITOJIH30BAHUH
XHMHWYECKOH MOCYIbI 1 000PY1OBAHUS.

6 ITpon3BOINUTE BBIYUCIICHHS 10 XUMHUYE-
CKUM yPaBHEHUSIM.

6 BricTpanBaTh pa3zBEPHYTHIE NUCbMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
nHpopMannio U3 yueOHUKA U CIIPaBOY-
HBIX MaTE€pHAJIOB, TPAMOTHO UCIOJIb30-
BaTh U3YUYEHHBIN NOHATUWHBINA anmapar
Kypca XUMHH.
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M XUMH4YEeCKue cBoicTBa. OKCHIBI,
ruAPOKCHUIBI U coin xere3a(ll)
u xxerne3a(Ill).

JleMoHCcTpanuu

B3aumopneiicTBue HaTpusi ¢ BOAOM.
OkpamuyBaHyue IJIaMEeHU MOHAMH HaTpUs
W KaJIusl.

OkpamuBaHue MJIaMEeHU HOHAMU
KaJbIHsI.

BzaumoaelicTBue okcua KajabIus C
BOJIOM.

Buneomarepualibl: TopeHUE Keje3a B
KHUCJIOPOJIC U XJIOpE.

JlaGopaTopHble U NPaKTU4YeCKHe paGoThl
Jlabopamopnvie  onvimwi:
O3HakOMJICHHE C O0pa3laMu aJTFOMHHUS
M €ro CILIABOB.

AmMdoTepHbIC CBOWCTBA THAPOKCHIA
AITFOMUHUS.

KauecTBeHHBIE peakIMM HA UOHBI
JKeresa.

Ilpakmuueckue pabomuwi:

Ne 6. JKECTKOCTH BOABI U METOBI €&
yCTpaHEHHUSI.

Ne 7. Penrenne skcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «MeTaJlib.

Boiuucnenusn

— 110 ypaBHeHI/lﬂM XUMHUYCCKUX peaK—
1111, €CJIU OAUH U3 pearcHTOB JaH B
HU30BITKE WJIU COJCPKHUT IPUMECH;

— MacCOBOMW JOJH BBIXOJa MPOIYKTA
peaknuu

6 Vcrionp30BaTh NPHU BBITTOJIHEHUHU
YJeOHBIX 3aJaHUI U B IIpOIlecce
HCCIed0BaTEIbCKON NesTeIbHOCTU
HayYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COAEPKAHUS, CIIPaBOY-
HBbIE MaTepuanbl, pecypcsl MHTepHETa
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Orxonuarue maoi.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Paspes1 4. XumMuAa U oKpy»kawias cpeja (3 1)

Tema 9. BemiectBa 1 MaTepu-
aJibl B )KU3HM YesIoBeKa
(34)

HoBsle MaTepHasbl U TEXHOJIOTUU.
BemecTtBa n MmaTepuanbl B HOBCEIHEBHOU
>KU3HM YeJIOBeKa. XVMHUSI U 3JOPOBBE.
Be3omacHoe ncmonp30BaHNE BEIIECTB

U XUMHYECKHUX Peakuii B OBITY.
IIpuponHble HCTOYHUKHU YIJIEBOIOPOIOB
(yromns, IpUpOAHEBIN Ta3, HEPTH),
MPOAYKTHI UX MepepaboTKH, UX POJIb

B OBITY M TIPOMBIIIIICHHOCTH.

OCHOBBI KOJIOTHYECKON TPaMOTHOCTH.
XUMHUYECKOEe 3arpsi3HEHUE OKPY>Karo-
et cpeas! (peaebHO Oy CTUMAast
KoHneHTpauus Bemects — I[1JIK).

Ponp xuMum B pelieHun 3KOJI0rHYeCKuX
npoonem

6 XapaKTepHU30BaTh POJIb XUMUU B pa3-
JUYHBIX cdepax AesITeIbHOCTH JIIOCH,
OCHOBHBIE BEIIECTBA U MaTEepPHAIIbI,
MIPUMEHsIEMbIE B )KU3HU COBPEMEHHOTO
JeJIoBeKa.

6 OOBSICHATH YCJIOBHSI 0€3011aCHOTO
HCIIOJIb30BaHMs BEIIECTB U XUMHUUE-
CKHX pEaKIIui B OBITY.

6 AHaIU3UPOBATH U KPUTHYECKU
OIIEHUBATh MH(OPMAIHIO O BIUSTHUNA
IIPOMBINIUIEHHOCTH, CEIILCKOTO XO3sH-
CTBa, TPAHCIIOPTA U Jp. HA COCTOSTHNUE
OKpY>KaroIleu cpebl.

6 YMeTh OKa3bIBaTh MEPBYIO NOMOIb IIPU
XUMHUYECKHUX 0)KOraX U OTPaBJICHUSIX.

6 IlpyHuMaTh ydyacTue B 00CYKIEHUHU
npo0JieM XUMHYECKOW U PKOJIOrnye-
CKOM HAmpaBJICHHOCTH, BHICKA3bIBATh
CcOOCTBEHHYIO ITO3UIIHIO 110 ITpobiieMe 1
IpeajaraTte BO3MOXKHEIE ITyTH €&
pemmeHus




ITpu pa3paborke paboueii mporpaMMbl B TEMAaTHYECKOM IUIAHUPO-
BaHUM JOJDKHBI OBITH YYTEHBI BO3MOYXHOCTH HCIIOJIB30BAaHUS DJICK-
TPOHHBIX (IIUPPOBBIX) 0OpPa30BATEIHFHBIX PECYPCOB, SBISIONINXCS
Y4eOHO-METOAUUECKUMH MaTepuaiamMu (MyJIbTHUMEIUNHBIE IIPO-
rpaMMBbl, 3JIEKTPOHHBIE YYeOHMKU M 3aJa4HUKH, DIJIEKTPOHHBIC Ou-
OJIMOTEKH, BUPTyaJIbHbIE JIAOOPATOPUH, UIPOBBIE MPOrPaMMBI, KOJI-
JISKIUH THQPPOBEIX 00pa30BaTENbHBIX PECYpPCOB), HCITOIB3YESMBIMHU
Juiss OOydYeHHMsI M BOCIIMTAHMsS Pa3IWYHBIX TPYNIl MHOJb30BaTelIeH,
MPEJICTABJICHHBIMHU B BJIEKTPOHHOM (IIM(POBOM) BHUJIE U pPEaJIU3YIO-
MU auaaktuueckue Bo3MokHocTu UMKT, comepskaHue KOTOPBIX
COOTBETCTBYET 3aKOHOATEIBCTBY 00 0Opa30BaHUH.

XUMUA. 8—9 Knaccel 57



