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Pabouass mporpamMma mo XMUMHM Ha YPOBHE OCHOBHOI'O OOILIETro
oOpa3zoBaHMsI cOCTaBJIeHa Ha OCHOBe TpeOoBaHMI K pe3yJibTaTram
OCBOCHHUSI OCHOBHOI 00pa30BaTEeIbHON MpPOrpaMMBbl OCHOBHOTO
obmiero oOpa3zoBaHUsS, MNOpeACTaBICHHBIX B DenepalbHOM TO-
CyIapCTBEHHOM 00pa30BaTEIbHOM CTaHJApTE€ OCHOBHOT'O OOIIEro
oOpazoBaHMs, ¢ y4€TOM pachpeAesIiEHHBIX IO KJjlaccaM IpoBepsie-
MBIX TpPeOOBaHHU K pe3yJabTaTaM OCBOCHHS OCHOBHOHW oOpa3oBa-
TEJIBHOW NMpOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHUs U DJIIEMEHTOB
coJlep>KaHMsI, MPEJICTABICHHBIX B YHHBEpPCaJIbHOM KoaudHuKaTope
M0 XWMHH, a TakKe Ha OCHOBe ¢enepalbHON paboueil MmporpamMMbl
BOCTIIUTAHUSI OOYyYAIOIIMXCSl IPU IOJYyYEHHH OCHOBHOTO OOIIETo
oOpazoBanwus u ¢ yuérom KoHnenuun rnpernogaBaHusi y4eOHOTO
npeaMera  «XUMHUSD» B 0o0pa3oBaTeNIbHBIX opraHm3anusax
Poccutickoii denepauuu, peanu3yomux OCHOBHBbBIE
oOmreoOpaszoBarenbHbie nporpammbl  (yTB. Pemennem Kosuteruu
Munnpocgeuienust Poccun, nporokos or 03.12.2019 N IIK-4BH).

NOACHUTENIBHAA 3AMNMNCKA

CornacHoO cBoeMy Ha3Ha4YeHUIO pabdodasi IporpaMma SBIISICTCS
OPHUECHTHUPOM JIsk COCTABJICHUSA pa60q1/1x ABTOPCKUX IPO-TpaMM: OHaA
na€t mpeAcTaBICHHME O LeJsIX, Oo0mel cTparerun oOyue-Husl,
BOCIIMTAaHUS W Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMU Y4eOHOTO
npeaMeTa « XMMHUS»; YCTaHABIUBAEeT 00s3aTeIIbHOS MPEAMETHOE CO-
JIep)KaHue, MpeayCcMaTpuBaeT pacHpelelsieHHe ero Io Kilaccam H
CTPYKTYPHPOBAHHE €ro 10 pa3iejaM U TeMaM Kypca, OImpeaeisieT KO-
JIMYCCTBCHHBIC U KAUYECTBCHHBIC XapaKTCPUCTUKH COJICpIKaHUs; NaET
MpUMEpHOEe pacnpenesieHne y4eOHbIX YaCOB 110 TEMaTHYECKUM pa3Jie-
JlaM Kypca U peKOMEHAyeMYIo (IIPUMEPHYIO0) MOCIIeI0BATEIbHOCTh UX
U3YYEHUsI C yY4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H,
JIOTHKH Y4eOHOTO TIpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromX-
csi; olpejelisieT BO3MOYXHOCTH TIpeJaMeTa JUIsl pealiu3aluu TpedoBa-
HUW K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOW mporpam-
MBI Ha yPOBHE OCHOBHOTI'O 00111eT0 00pa3oBaHusl, a Tak>Ke TpeboBaHUN
K pe3ylsTaTaM oOydeHHs XMMHUHU Ha ypPOBHE Iiejeil m3ydeHus mpej-
MeTa W OCHOBHBIX BHJIOB YYE€OHO-TIO3HABATEIbHOU JESITEIIHbHOCTH/
Y4EeOHBIX JIeHCTBUN yUEHHKA IT0 OCBOCHUIO YUEOHOTO COAEpPIKaHUSI.

OBLLUAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «XUMWA>

Bxnan ydeOHoro mpenmera «XuMHs» B JOCTHXKCHHUE IEJICH OC-
HOBHOTO 00I11er0o 00pa3oBaHus 0OyCIOBJICH BO MHOTOM 3Ha4YCHHUEM
XUMHUYECKOW HAayKH B TO3HAHUU 3aKOHOB IIPUPOIBI, B Pa3BUTHH
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MIPOU3BOJUTEIILHBIX CUJI OOIIECTBA U CO3/JaHMU HOBOM 0a3bl MaTepH-
aJTbHOW KYJBTYPHI.

XuUMUsA Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK paclpocTpa-
HHUJIa CBOE BIIMSIHHE HA BCE 00JIACTH YEJIOBEYECKOI'0 CYyIIECTBOBAHUS,
3aJ1ajla HOBOE BUJECHHUE MHUpPa, CTajla HEOTHhEMJIEMBIM KOMITIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM >KM3HU OOIIecTBa:
3HaHUE XUMHU CIIy’)KUT OCHOBOM 1151 (GOPMHUPOBAHUSI MUPOBO33pe-
HHS 9€JI0BEKa, €ro NPeACTaBICHNUI O MaTEepHAIILHOM €IUHCTBE MUPA;
Ba)XHYIO POJIb UTPAIOT (POopMHUpYyEMBbIe XUMHEH IIPEICTaBICHHUS O
B3aMMOIIPEBPALICHUSIX YHEPTUU U OO0 HBOJIIOIMH BEIISCTB B MPHUPO-
Jie; COBpeMEHHAasI XUMUSI HalpaBJIeHa Ha pPeIIeHHUE TII00anbHBIX IPO-
OJIeM YCTOWYHBOTO Pa3BUTHS UEJIOBEYCSCTBA — CHIPHECBOI, YHEPTETH-
4EeCKOM, MUIIEBON M DKOJIOTUYECKON 0e30MacHOCTH, MpoOdieM 3jpa-
BOOXPaHCHUS.

B ycnoBusAx BoO3pacTalomiero 3HAYEHHUS XHMHU B JKU3HHU OOIIe-
CTBa CYIIECTBEHHO IOBBICHJIACH POJIb XMMHUYECKOTro 0Opa3oBaHUsL.
B mmane conmanm3anuu OHO SBIISIETCS OJHUM U3 yCIOBUH (OPMUPO-
BaHWS WHTEJJICKTA JIMYHOCTH U TAPMOHHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHUS HEOOXOIUMBI IS
MIPUOOPETEHUS] OOMIEKYIbTYPHOTO YPOBHS, MO3BOJISIONICTO yYBEPCH-
HO TPYIHUTHCS B COIIMYME M OTBETCTBEHHO Y4acTBOBAaTh B MHOT000-
pa3HOM >XM3HHU OOIIeCTBa, A1 OCO3HAHMUS Ba)XHOCTH Pa3yMHOI'O OT-
HOIIIEHUSI K CBOEMY 3JO0POBBIO U 3JOPOBBIO APYTHUX, K OKPY >KAFOIISH
MIPUPOTHON cpelie, Mg TPaMOTHOTO MTOBEICHUS IPHU UCIIOIb30BAHUH
pa3IHYHBIX MaTepUajiOB U XHUMHYCSCKHUX BEIIECTB B ITOBCEIHEBHOU
JKA3HU.

Xumudeckoe o0pa3zoBaHUE B OCHOBHOW IIKOJIC SIBIISIETCS 0a30BBIM
10 OTHOIICHHIO K CHCTeME OOIIero XuMu4ieckoro oopasopanus. [1os-
TOMY Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealn3yeT HPUCYIHe
ol0eMy XUMHUYECKOMY OOpa30BaHUIO KIIIOYEBBIE IEHHOCTH, KOTO-
pBle OTpakalOT T'OCY/IapCTBEHHBIE, OOIIECTBEHHBIE U UH/IUBUIYallb-
HbIE TOTPEOHOCTH. DTUM ONPEISNISETCSI CYITHOCTh OOIIEH cTpaTeruu
o0yueHHs1, BOCHHUTAHHUSA W PA3BUTHI OOYJAIOIIUXCS CPEICTBAMU
Y4EOHOTO IIpeaAMeTa « X UMHUSD.

Hzyuenune mpenmera: 1) criocoOcTByeT pealn3ald BO3MOXKHO-
cTeit ayst caMopa3BUTHS U GOPMHUPOBAHUS KyIbTYPBI JJUIHOCTH, €&
obmie#t 1 PyHKIMOHATBHONW TPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ¢Gop-
MHUPOBAaHHWE MBIIUICHNUSI U TBOPYECKUX CIIOCOOHOCTEH ITOJAPOCTKOB,
HaBBIKOB HMX CaMOCTOATEIBHON YyUYeOHOW AESTEIHFHOCTH, DKCHEPH-
MEHTAJIFHBIX M HWCCICAOBATEIICKUX YMEHHH, HEOOXOAUMBIX Kak
B ITOBCEJIHEBHOM >XU3HU, TaK U B MPO(ECCHOHAIBLHON AEsITEIbHOCTH;
3) 3HakOMHUT cO creuudHuKOl HAyYHOTO MBILUICHHUS, 3aKJIagblBacT
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OCHOBBI LIEJIOCTHOTO B3TJIsi1a HA €IUHCTBO NPUPOJIBI U YEJIOBEKA, SIB-
JIIETCS. OTBETCTBCHHBIM 3TAalloM B (POPMHPOBAHUHM SCTCCTBCHHO-HA-
YYHOM TpaMOTHOCTH IMOJIPOCTKOB; 4) CIIOCOOCTBYET (POPMHUPOBAHHUIO
LIEHHOCTHOI'O OTHOLIEHHUsI K €CTECTBEHHO-HAay4YHbIM 3HaHUSAM, K
MpUpPOJIEe, K YSJIOBEKY, BHOCHUT CBOM BKJIAJ B DKOJIOTHYECKOE 00pa3o-
BaHUE LIKOJIBbHUKOB.

Ha3BanHble HampaBiIeHUsS B OOyYEHUHM XUMHHU OOECHEUYHBAIOTCS
crrienuPUKON comeprkaHUsS MpeaMeTa, KOTOPBIA sIBISIeTCS IeaarorH-
YecKW aNallTUPOBAaHHBIM OTpaKeHHEeM O0a30BOM HAayKH XHMHU Ha
onpenenéHHOM JTane e€ pa3BUTHSL.

Kypc XMMHUM OCHOBHO# HIKOJIBI OPUEHTHPOBAH HAa OCBOEHHE 00Y-
YalOUIMMHUCS OCHOB HEOPIaHUYECKON XMMHHU U HEKOTOPBIX NMOHATUN
U CBEJICHUI 00 OTACNIBHBIX 00BEKTaX OPraHUYECKOU XUMUH.

CTpyKTypa coneps>kaHus IpeaMeTa copMHUpOBaHA HA OCHOBE CH-
CTEMHOTO MoJxoJa K ero n3ydeHuto. CoaeprxkaHue CKIaJbIBacTCs U3
CHUCTEMBI IMMOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI
OOHSITHH O XUMHUYCCKOU peaknuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHNU30BaHBI MO MPUHIIUITY MOCIEA0BATEIBHOTO PA3BUTHUS 3HAHUMN
Ha OCHOBE TEOPETHYECKUX MPEJICTaBJICHUI Pa3HOTO YPOBHSA: aTOM-
HO-MOJIEKYJIIPHOT'O YYEHMsI KaK OCHOBBI BCEro €CTECTBO3HaHUS,
ypoBHs Ilepuonnueckoro 3akona J. . MenjeneeBa kak OCHOBHOTO
3aKOHA XMMHH, YUEHUSI O CTPOCHHHM aTOMa U XHUMHUYECKON CBS3H,
OpEACTABIICHUI 00 IJEKTPOIIUTHUCCKON JTMCCOIUAIINH BEIISCTB B
pactBOpax. Teoperuueckue 3HaHUsI pacCCMAaTPUBAIOTCsI HA OCHOBE
AMITMPUYECKHU IOJIYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS
MOCJIeIOBATEIBHO OT OJITHOT'O YPOBHSI K JIDYTrOMY, BBITTOJHSIST (DYHK-
OUU OOBSICHCHUS W IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3-
MOXXHOCTEH MPaKTUYECKOTO MPUMEHEHHS U TOJYUYSCHHS] N3ydaeMbIX
BEIIECTB.

Takass opraHu3zanus colaep’kaHUsI Kypca CIOCOOCTBYET IpECTaB-
JICHUIO XMMHUYECKOW COCTAaBJISIONIEN HAy4YHOU KapTUHBI MHUpa B JIO-
TuKe e€ CUCTeMHOM mpupoAbl. TeM caMbIM 0OeCIIeYnBaeTCs BO3MOXK-
HOCTh (POPMHPOBAHUS Y OOYYAOIIUXCSI IIEHHOCTHOTO OTHOIICHHS K
Hay9YHOMY 3HAHHIO U METOJaM ITO3HAaHMs B Hayke. BakHo Takxke 3a-
METHUTBh, YTO OCBOCHHE COACPIKAHUS Kypca IMMPOUCXOIUT C MIPHUBIIEUE-
HUEM 3HaHUU M3 paHee M3YUYEHHBIX KypcoB: «OKpy>XarOIHUU MUP»,
«bnonorus. 5—7 xiaacce» U «Pu3uKa. 7 Kigace».

LE/IN U3YHEHMA YYEBHOIO NMPEAMETA «XMMUA>

K nanpaBiieHUIO NEpBOCTENEHHON 3HAYMMOCTHU MpPHU peaiu3aluu
oOpa3oBaTenbHBIX (PYHKIUHA TpenmMeTa «XUMHUS» TPaTUIHOHHO OT-
HOCST (pOPMHUPOBAHHUE 3HAHUNW OCHOB XMMHUYECKOW HAayKH KakK 0O0Ja-
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CTH COBPEMEHHOI'O €CTECTBO3HAHUS, MNPAKTUYECKON IeATEIbHOCTHU
YeJI0BEKA U KaK OJTHOT'O M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3amadua
peaMeTa COCTOUT B (POPMHUPOBAHUM CHUCTEMbl XMMHUYECKUX 3HAHUM
— BaxHeHmMX (HAKTOB, IIOHSATHUH, 3aKOHOB M TEOPETHUYECKUX
TIOJIOKCHUH, JTOCTYITHBIX 000 0meHn MHPOBO33PEHYSCKOTO
XapakTepa, fA3blKa HAayKH, 3HAHHI O HAy4dHBIX MeETOJax H3y4YeHUs
BEIISCTB M XWMHWUYECKUX peakluii, a Takxke B (HOPMHUPOBAHUM U
pa3BUTHH YMEHHIl M CIOCOOOB [EATEILHOCTH, CBSI3aHHBIX C
IUTAHUPOBAHHUEM, HAOJIIOJACHUEM W TPOBEACHHUEM XHMHYECKOIO
DKCIIEPUMEHTa, COOJIFOJICEHHEM NpaBHJ 0O€30IacHOTO OOpamieHus ¢
BEIIECTBAMH B ITO-BCEIHEBHOM KXU3HU.

Hapsiny ¢ »Tum nenm wu3ydeHust IpeaMera B IIporpamMme
YTOUYHEHBI U CKOPPEKTHUPOBAHBI C YUYETOM HOBBIX NPHOPUTETOB B
CHCTEME OCHOBHOTO 0011eTo obpasoanus. CeromHst B 0Opa3oBaHUU
0cob0 3HauMMOIl mTpu3HAETCSA HAIPABICHHOCTH OOYydYEeHHsS Ha
pa3BUTHE MW  caMOpa3BHUTHE JIMYHOCTH, (opmupoBanue &
WHTEJJICKTa W o0wmel KyiabTypbl. OOydyeHHE yMEHHUIO YYHUTHCS H
MIPOJOJKATh CBOE 0Opa30BaHUE CAMOCTOSITEIIBHO CTAHOBUTCS OJHOMU
W3 BaXKHEUINX (QYHKIUH YYSOHBIX ITPEIAMETOB.

B cBs3u ¢ 3TUM NpU U3YUYECHUHU MpeaMETa B OCHOBHOM IIKOJIE J0-
MUHHUpPYIOIlee 3Ha4eHUEe NPUOOpENIN TaKHue IeJTH, KaK:

6 (opMHpOBaHUE HMHTEIUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM
K CcaMOOOpa30BaHHUIO, COTPYIHHUYECTBY, CaMOCTOSTEIBHOMY
MPUHSITUIO pELIeHUH, CIIOCOOHOW aJanTHpoOBaTHCSI K OBICTPO
MEHSIFIOIIUMCS yCIIOBUSIM >KU3HH;

6 HaIlpaBJICHHOCTh OOYyYEHHs] Ha CHCTEMaTH4YecKoe IpuoOIeHne
ydaluxcsi K CaMOCTOSITEJIbHOW ITO3HABATEIIBHOW NEeATEIILHOCTH,
Hay4YHBIM METOJIaM MO3HaHHs, (GOPMHUPYIOIIUM MOTHUBALMIO U
pa3BUTHE CIOCOOHOCTEH K XUMUH;

6 oOecrmeueHHE YCJIOBHH, CIIOCOOCTBYIONIUX MPHOOPETESHUIO
00y4YaroImMMKCST ONbITAa Pa3HOOOPA3HOH JIEATEILHOCTH, ITO3HAHUS
u caMONO3HaHUs, KJIFOUEBBIX HaBBIKOB (KIIrOUEBBIX
KOMIICTCHIIMM), HMMEIOIINX yHHBEpCaJbHOE 3HA4YCHHUE I
pa3IUYHBIX BUJOB AESTEIBHOCTH;

6 (¢dopMupoBaHHE YMEHHUH OOBSACHATH W OICHUBATH SIBJIICHUS
OKpY>KaolIero MHUpa Ha OCHOBAHMM 3HAHUH UM  ONBITA,
MMOJTYYCHHBIXIIPH N3YyYCHUH XUMUM;

6 (popMupoBanne y oOydaromuxcs r'yMaHUCTHYECKHUX OTHOIICHHH,
MMOHUMAaHMSI LHEHHOCTH XUMHUYECKUX 3HAHUM [UIST BBIPAOOTKH KO-
JIOTUYECKH LEIeCO00pa3HOro IOBEACHUSI B OBITY W TPYHAOBOH
JESITEIBHOCTU B LEISIX COXPaHEHUsI CBOEro 3J0POBbs U
OKpYy’Karo- e MpupoagHON Cpeabl;



6 pasBUTHE MOTHBAallMM K OOYYEHHIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOCHHS
0o0IIeuen0oBeYeCKUX 1EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY
BBIOOpY pOd M U HATPABIEHHOCTH JAIIbHEHUIIIEro 00y YeHUsI.

MECTO YYEBHOI O NPEAMETA «XUMUA~» B YY4EBHOM MNAHE

B cucreme o6Omero oOpa3oBaHusi «XuUMHS»  IIpU3HaAHA
00s13aTeIbHBIM Y4YEOHBIM NPEIMETOM, KOTOPBIM BXOJUT B COCTaB
npeameTHo# obnactn «EcTecTBEeHHO-HayUYHBIE IPEIMETHI».

V4eOHBIM ITaHOM Ha e€ wu3ydeHme oTBeneHo 136 yueOHBIX
JacoB — MO0 2 9 B HeAelo B 8 1 9 KjjaccaXx COOTBETCTBEHHO.

Jtst kKaXkaoro Kjacca MpeaycCMOTPEHO pe3epBHOE ydeOHOEe Bpems,
KOTOpOE MOET OBITh HMCIOJb30BaHO y4YaCTHHKAaMH 0Opa3oBaTellb-
HOTO Ipoliecca B HelisiX (popMUpOBaHUSI BApUATUBHOW COCTaBIISIO-
me coaep>KaHus KOHKPETHOW pabodeit mporpammel. [Ipu sTom
oOs13aTenpbHasi (MHBaAapHaHTHAs) YacTh COAEP)KAaHUS MPEIMETa, ycTa-
HOBJICHHAsI IPUMEPHOIN paboueil mporpaMMoii, U BpeMsi, OTBOJIUMOE
Ha e€ U3y4YeHHe, JOJKHBI OBITh COXPAHEHBI ITOJTHOCTHIO.

B crpykType nmpumepHOi#l pabodeil mporpamMMbl HapsiLy C MOSICHU-
TEJILHOM 3aITMCKOM BBIJEIICHBI CIEIYIONINE Pa3JIeibl:

6 IUIaHUpYyEeMBbI€ pe3yJIbTaThl OCBOGHHUS y4eOHOro ImpeaMera
«XHUMUS» — TUYHOCTHBIC, METallpeIMETHBIC, TPEIMETHHIC;

6 coAeprKaHHe yU4eOHOro mpeaMeTa « XUMHUsD» 0 ToJ1aM 00ydeHUS;

6 TMpUMEpHOE TeMaTHYecKoe MJIAaHUPOBAaHHE, B KOTOPOM
AETAJIN3UPOBAHO  COJIEp)KAHUE Ka)XJOU KOHKPETHOW TEMBHlI,
YKa3zaHbl KOJIMYECTBO YacOB, OTBOJMMBIX Ha €€ H3y4YeHue, u
OCHOBHBbIE BHJIbl YUEOHOM AESITEIILHOCTH yUSeHHKA, (POpMUPYEMBbIE
MpU H3YyYeHUHU TEMbl, NPUBEAEH TMEepeueHb JIEeMOHCTpaIuii,
BBIMOJIHAEMBIX  y4YUTE€NE€M, M  I€peYeHb PEKOMEHIYEeMBbIX
JJaGOPATOPHBIX ONBITOB M MPAaKTHYECKUX pPadOT, BBIIOIHSIEMBIX
YYaIuMucs.
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COAEPXAHUE YYEBHOIO MPEAMETA «XUMWNA»

8 KJIACC

lepBOHaYasibHble XMMUYECKME MOHATHUA

IIpenmer xumuu. Ponb XuMHuM B )KM3HU YejoBeKka. Tena u Bele-
cTtBa. PU3HUECKHUE CBOMCTBA BEIISCTB. ATpEeraTHOE COCTOSTHUE Be-
niectB. [loHsaTHEe 0 MeTOAaX MO3HAHUS B XHMHU. XUMHS B CHCTEME
HaykK. HucTthie BemecTBa U cMecu. CnocoObI pa3/ieiICHUs] CMECCH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE dJIeMeHThl. CUMBOJIBI XUMH-
YECKUX JIEMEHTOB. [IpocThie U cl0XKHbIE BellecTBAa. ATOMHO-MOJIe-
KYyJISIpPHOE YYEHHUE.

Xumuueckasi ¢popmyiia. BaaeHTHOCTh aTOMOB XMMHYECKHUX dJIe-
MEHTOB. 3aKOH IIOCTOSHCTBa cocTaBa BellecTB. OTHOCUTEIIbHAS
aroMHasi macca. OTHocUTeNnbHasi MOJIEKYJsipHasi Macca. MaccoBas
OIS XUMHUYISCKOTO DJIEMEHTa B COCIUHCHUMH.

du3znuyecKue U XUMHUUYECKUE SIBJICHUsI. XUMHUUYECKAs peaKkuus U
€€ nmpu3Haku. 3aKOH COXPaHEHHs] MacChl BEUIECTB. XUMHYECKHUE
ypaBHeHus. Kitaccuhukaiyss XUMUYECKUX PCaKIIHi (COCTUHCHUS,
pa3I0KeHUs, 3aMCIICHUs, OOMCHA).

XUMHUUYECKUN KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCYHAO0M,
C IpaBuJIaMH paboThI B JIAOOpaTOpUU U NpuéMamMu oOpaleHus C Jia-
OopaTOpPHBIM OOOPYIOBAaHUEM; U3YUYCHHUE U OITMCaHUC (PUIHICCKUX
CBOMCTB 00pa3IlOB HEOPTAHWUYESCKUX BEIIECTB; HaOMOneHUE hu3nIe-
ckux (TUIaBJeHUE BOCKA, TasiHUE JIbJla, paCTUPaHUE caxapa B CTYIIKE,
KHUIIEHUE U KOHJIEHCAIHUS BOJIbI) U XUMHUYECKUX (TOpeHUEe CBEYH, TIPO-
KaJTWBaHUE MEIHOW IPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM)
SIBJICHUH, HAOJII0JIEHNEe U ONMMCaHUEe MPU3HAKOB MPOTEKAHUS XUMHUYe-
CKHUX peakIuii (pa3ioKeHHue caxapa, B3auMOJeHCTBUE CEpHOM KHC-
JIOTBI C XJIOPHUJIOM Oapwusi, pa3iioxkeHue ruapokcuaa meau(1l) mpu na-
rpeBaHUU, B3aUMOJCHCTBHE Kee3a ¢ pacTBopoM cosu menu(1l)); us-
ydeHue CchnocoOOB paszaenieHuss cMecedl (C MOMOIINBIO MarHuTa,
(¢punmpTpOBaHWe, BRIMapUBaHUE, AUCTWIIAIINSA, XpomaTtorpadus),
IIPOBEJICHUE OYHUCTKHU ITOBAPSHHOU COJIN; HAOIFOICHUE U OITICaHUE Pe-
3yJIbTATOB MPOBEACHUS OIBITA, MIUTIOCTPUPYIOMIETO 3aKOH COXpaHe-
HUSI MacChI; CO3/TaHUE MOAeJIeH MOJIEKYJT (IIIapOCTEPIKHEBBIX ).

BaHeLine npeacraBUTeNN HEOPraHM4YeCKMX BELLECTB

Bo3ayx — cmecs razos. CocrtaB Bo3ayxa. Kucinopon — 31eMeHT u
mpocToe BeuecTBo. HaxokaeHue KHCJIopoda B mnpupone, dpuzuye-
CKHe W XHMHUYeckue cBoiicTBa (peakiuu ropeHwus). Oxcunsl. [Ipu-
MeHeHue kucyiopoaa. CriocoObl nmoiaydeHus: Kuciopojaa B jaboparo-
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pUHu U TpOMBINLIEHHOCTU. KpyroBopor kuciaopona B IpUpPOJE.
O30H — a)uIOTpOITHAasE MOAU(UKALINSI KUCIIOPOAa.

TermnoBoit dp(PeKT XUMHUCCKOU pEakKIluh, TEPMOXHUMHUUICCKHUE
ypaBHEHUSsI, K30 U DHIAOTEPMHUUECKUE peaKuu. TOIINBO: yrojib U
MeTaH. 3arpsi3HEHHE BO3yXa, YCUJICHUE IMapHUKOBOTO > deKTa,
pa3pylieHue 030HOBOT'O CJIOSI.

Bonopon — snemeHT u nnpocTtoe BeuecTBo. HaxoxaeHnue Bogopo-
a B Ipupoie, PU3NIecKue 1 XUMHUYIESCKHE CBOMCTBA, IIPUMEHEHHUE,
Ccrioco0bI rosryueHusi. KHCcaoThI U cONH.

KommaecTBo BemtecTBa. Mok, Momsipaast Macca. 3aKoH ABOTagpo.
MousipHbiit 00bEM Ta30B. Pacd&Thl MO XUMHUYECKUM YPABHCHUSIM.

dusznueckue ceoiictBa Boabl. Bona kak pactBopurens. PacTtBo-
pbIl. HachkillieHHBIE U HEHACHIIIIEHHBIE pacTBOPLL. Pacmeopumocms
sewgecme 6 6o0e.l MaccoBas IIOJIsI BENIEeCTBa B pacTBOpe. XUMHUUC-
ckue cBoificTBa Boabsl. OcHOBaHUs. POk pacTBOpPOB B IIpHUPOJIC U B
J)KU3HU 4desoBeka. KpyroBopoT BoAbI B MpUpOJe. 3arpsi3HEHUE NPHU-
poaubix Boa. OxXpaHa U OYUCTKA TPUPOJTHBIX BOJI.

Krnaccudukarms HeopraHudecKux coeamHeHuit. Oxcuanl. Kirac-
cu(duKanus OKCHOOB: coJicoOpa3yromiue (OCHOBHBIC, KHUCIIOTHBIC,
amdoTepHbIe) U HecojicoOpasyromue. HoMeHkIaTypa OKCHIIOB
(MexxmyHapoaHass ¥ TpuBHanbHas1). OU3MYUECKHE U XUMHUYCCKHE
cBoiicTBa okcHuIIOB. [ToTydeHHEe OKCHUIOB.

OcHoBanwusi. Kitaccudukanus ocHOBaHUN: MIEITOYHU U HEPACTBO -
puMBIe OocHOBaHUs. HOoOMeHKIaTypa OCHOBaHUH (MEXIyHapomHas U
TpuBHaNbHAasT). PU3HYECKUE U XUMHUYIECKUE CBOWICTBAa OCHOBaHUM.
ITonyueHnne ocHOBaHUM.

Kucnorel. Knaccudwukanus kuciaor. HomeHkIaTypa KHCIOT
(MexayHapoJHasi U TpuBHalbHas1). DPU3UUECKHE U XUMHUYECKHUE
cBoiicTBa KucioT. Psaa aktuBHoctu metaiuioB H. H. bekerosa. I1o-
Jy4YeHHE KHUCIOT.

Comu. HomeHnkitatypa cojieii (MexayHapOo Hast U TPUBUAIBHAS).
duznueckre u XxuMHU4YecKkue cBorcTBa coJiei. [lomyuenue coneil.

T'eneTnueckast CBsI3b MEXKIy KiIacCaMU HEOPTAHHUYECKUX COEJIH -
HEHUM.

XUMHUYECKUMN DKCIIEPUMEHT: Kaue€CTBEHHOE OIIpEeJIeIEHHUE COMIEp-
J)KaHUSI KUCJIOpOJa B BO3yXe; IMOJTyYCHHUE, COOMpaHue, pacno3HaBa-
HUE U U3yYeHHE CBOWCTB KHUCIIOPOJa; HaOII0IeHUEe B3aUMOJICHCTBHSI
BEIIECTB C KUCJIOPOJIOM U YCIIOBHSI BOBHUKHOBEHUS U TIPEKPAIIICHUS
ropeHus (moxkapa); O3HAKOMJICHHE C OOpa3lamMH OKCHIOB M OIIHCA-
HUC UX CBOWMCTB; MOJIy4CHHUE, COOMpaAHUC, PACIIO3HABAHUC M H3yYe-

1 KypcuBom oOo3HaueH y4eOHBIH MaTepuas, KOTOPHIH H3ydaeTcs, HO HE
BBIHOCHUTCS Ha IIPOMEXKYTOUYHYIO U UTOTOBYIO aTTECTALUIO.
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HHUE CBOMCTB BOJOpoaa (rOpeHue); B3auMOJICHCTBHE BOJOPO/Ia C OK-
cuzom meau(1l) (BO3MOXKHO MCHIOJIB30BaHUE BUIEOMAaTEPUAIIOB); Ha-
OmrozieHre 00pa3moOB BEMISCTB KOJIWYESCTBOM | MOJIB; MCCIIETOBAaHUE
OCOOCHHOCTEH pPaCTBOPCHHS BEIISCTB C PA3IMIHON pPacTBOPUMO-
CTbIO; IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MacCOBOM 10JIEH
pPacTBOPEHHOTO BEIIECTBA; B3aUMOJIeicTBHE BOABI C MeTaJllaMU (Ha-
TpUeM W KaJblHeM) (BO3MOXXHO WCIIOJIb30BaHUE BHIACOMaTepHa-
JIOB); OMNpEJeJIEHHEe pacTBOPOB KUCJIOT U IIeJ04Yel ¢ MOMOIIBIO UH-
JUKATOPOB; HCCJIENOBAaHUE 00pa3L0B HEOPTaHUYECKUX BEILECTB pa3-
JIMYHBIX KJIACCOB; HAOIIOEHHE W3MCHEHHUS OKPACKH WHINKATOPOB
B pacTBOpax KHCJIOT U LIeJ04Yel; U3yUEeHHE B3aUMOJACHUCTBUS OKCHU-
na meau(Il) ¢ pacTBOpoM CepHOUM KHUCIOTHI, KUCJIOT C METaJlJlaMH,
peakuuii HeUTpaau3aluu; MOJYyUYEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOI0 METajjla APYruM M3 pPacTBOpa COJIM; PELICHUE
SKCIIEPUMEHTAJIBHBIX 3aj1ad Mo Teme «BakHelmue kiaccel Heopra-
HUYECKHUX COCTMHECHUMN.

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

ITepBhic MOMBITKH KIaCCU(PHUKAIMUA XUMHYESCKHX 3JIEMEHTOB. [lo-
HSITHE O Ipynnax CXOJHBIX 3JIEMEHTOB (IeJIOYHBIE U IISITOUYHO3E-
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 NEPUOJIA U IPYHIIBI DJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30TOMbI. DJIEKTPOHBDI.
CTpoeHne dJIEKTPOHHBIX 000J0YeK aTOMOB MePBBIX 20 XUMHUYECKUX
aneMeHTOB Ilepuonuueckoit cucremsnl . 1. MenneneeBa. Xapakre-
pYCTHKA XUMHUYECKOTO dJIESMEHTAa MO ero MmojoxeHnto B [lepuomgnye-
ckoit cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUs pajinyca aTOMOB XMMHYECKHUX dJie-
MEHTOB, METAJUITMYECKUX W HEMETAUIMYECKHUX CBOWCTB MO TpyIMIiam
u niepuosaM. 3Hauenue [lepuoanyeckoro 3akoHa u [lepumoanyueckoit
CUCTEMbI XUMHUYECKUX IJIEMEHTOB JIJIs Pa3BUTUSI HAYKU U NPAKTHU -
ku. JI. 1. MenaeneeB — yu€HBbIN U Ipak JaHUH.

Xumudeckasi CBsi3b. KoBasieHTHast (TMOJIsipHAsT U HEMOJsIpHAs)
CBSI3b. DJIEKTPOOTPULIATECIBHOCTh XUMUYECKUX DJIEMEHTOB. MoHHas
CBSI3b.
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Crenenp okxuciaeHus. OKUCIUTENBbHO-BOCCTAHOBUTEIBHBIE pPEaK-
nuu. IIponecchl okuciaeHUs U BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOC-
CTAaHOBUTEIIU.

XUMHYECKHUHM SKCIIEPUMEHT: U3ydeHHE 0Opa3IloB BEIIECTB METAJI-
JIOB U HEMETAJJIOB; B3aUMOJelcTBUE T'MAPOKCHIA LIMHKA C PacTBO-
paMu KHUCJIOT U IeJo4Yei; NpOBEIeHNUE ONBITOB, MILTIOCTPUPYIOIINX
MIPUMEPBI OKHCINTEIbHO-BOCCTAHOBHUTEIBHBIX peakuui (ropeHwue,
peakuuu pa3yIoKEHUs, COCTUHECHUS).

MexnpeaMeTHble CBA3U

Peanu3zanuss MEXKINpPEIMETHBIX CBsI3€d TMPU U3YUYCHUU XUMHUH
B 8 KJlacce OCYIIECTBIISIETCS Yepe3 UCHOIb30BaHUE KaK OOIIMUX ecTe-
CTBCHHO-HAaYy4YHbIX HOHSITI/Iﬁ, TakKk " HOHHTHﬁ, SABJIAKOIIUXCSI CUCTEM -
HBIMHU IJ1 OTACJIbHBIX MPEAMETOB €CTECCTBCHHO-HAYYHOI'O IIUKJIA.

OO01HMe eCTeCTBEHHO-HAYYHbBIC MMOHSITUS: HAYYHbIH (aKT, TUIIOTE-
3a, TCOpHs, 3aKOH, aHaJIM3, CUHTE3, KJIacCHu(UKaIUsl, MNCPUOIUY-
HOCTb, HAOJIOJCHUE, SKCICPUMCHT, MOJICIHPOBAHUE, H3MEPCHHE,
MOJICJTb, SIBJICHHE.

dusuka: Matepusi, aTOM, JIEKTPOH, IMPOTOH, HEUTPOH, UOH, HY -
KJINJI, U30TOIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIa, DJIEKTPUUYECKHUH 3a-
psid, BEIIECTBO, TEJIO, 00BEM, arperaTHOC COCTOSIHHE BEIISCTBA, ras,
(puznyeckre BEeIUYUHBI, SAUHUIBI U3MEPEHHUSI, KOCMOC, MJIAHETHI,
3B€311b1, COJIHIIC.

Buosnorusi: porocuHTes, AbIxaHue, buocdepa.

Teorpadusi: armocdepa, ruapocdepa, MUHEPABI, TOPHBIE MOPO-
Abl, IMTOJE3HbBIC UCKOIMAa€MBbIC, TOIIJIMBO, BOAHBIC PECYPCHI.

9 KJTIACC

BellecTBO 1 XxMMMYeCKas peakuuma

Ilepuoanueckuit 3akoH. l[lepuognyueckasi cucremMa XUMHYECKUX
aneMmeHTOoB . 1. MenneneeBa. CtpoeHue aroMOB. 3aKOHOMEPHOCTH B
U3MEHEHUH CBOWCTB XMMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX IEPHO-
OB, KaJIusI, KaJIbIIUS U UX COCAUHECHUIN B COOTBETCTBUH C MOJIOKCHH-
eM nyieMeHTOB B [leproanueckoil cucteMe U CTPOEHUEM UX aTOMOB.

CTtpoeHue BellecTBa: BUJIbl XUMHUUYECKON CBsI3U. THUITBI KpUcCTai-
JIUYECKHUX PENIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBAa OT THIA KPH-
CTAJUIMYECKON pEIETKU U BUJAa XUMUYECKOHN CBSI3U.

Knaccudwukamnuss 1 HOMEHKIJIATypa HEOPTraHHUYCCKHUX BCIICCTB
(MexIyHapoJaHass W TpUBHAIbHAs1). XUMHUYECKHE CBOWCTBa Be-
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IIECTB, OTHOCSIIIIMXCS K PA3JIMYHBIM KJjlacCaM HEOPraHWYEeCKHUX CO-
€JUHEHUN, FeHeTUYecKas CBsI3b HEOPraHUUECKUX BEIISCTB.

Kiaccnukamuss XUMUYECKAX pPEaKuii MO pa3IndIHBIM IIPU3HA-
KaM (110 9MCIIy M COCTaBy YYacTBYIOIIHNX B PEaKIIUH BEMISCTB, ITO TE-
ioBomMy 3(pdexTy, 1Mo U3MEHEeHHUIO CTEIeHEH OKUCICHUSI XHUMHYE-
CKHMX DJIEMEHTOB, II0 OOpAaTHUMOCTH, IO YYacTHIO KaTajiM3aTopa).
DK30- U JHAOTEPMHYECKHE PEaKIUH, TCPMOXHUMHUYECKHE ypaBHE-
HUSL.

[NoHsiTe 0 cKOpOCTU XMMHUUYECKOI peaknuu. [Tonsitne 06 obpatu-
MBIX U HEOOpaTUMBIX XUMHYECKUX peaknusx. [loHATHEe O TOMOTEH-
HBIX U TETEPOTCHHBIX peakuusaAX. [lonamue O XUMUYECKOM PABHO-
gecuu. Daxmopwi, erusAOWUe HA CKOPOCMb XUMUYECKOU pearkyuu U
NOJI0dHCEeHUE XUMULECKO20 PABHOBECUSL.

OKHCITUTEITFHO-BOCCTAHOBUTEIBHBIC PEaKIINU, IJICKTPOHHEIN Oa-
JJaHC OKHCJIHUTEJIbHO-BOCCTAHOBUTEIbHOHN peakuuu. CocTaBiieHUE
YpaBHEHUI OKHUCIHUTEJIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI C HUCIIOJIb-
30BaHHEM METO/a DIICKTPOHHOTO OaaHca.

Teopust 3JIESKTPOITUTHIESCKON TUCCONHAIINU. DISKTPOJIUTHI U HE-
3IeKTPoJauThl. KaTHOHBI, aHHOHBI. MeXaHU3M OHCCOIHMAIlUU Be-
IISCTB C Pa3IMYHBIMHU BHIAaMU XUMHYECKOH cBsizu. CTENeHb JHCCO-
nuai. CHITbHEBIC U cIIa0bIe YJIEKTPOJIUTHI.

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

XUMUYECKAH HSKCHECPUMEHT: O3HAKOMJICHHE C MOJCISIMU KpPH-
CTAJUTMYECKUX PEHIETOK HEOPTaHHMYECKHUX BEIIECCTB — METAJUIOB U
HeMmeTaiioB (Tpadura m anMasa), CIOKHBIX BEIIECTB (XJIOpHaa Ha-
TpUsl); UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHWYECKON pEaKIuu
OT BO3JICHCTBHUS PA3INYHBIX (PAKTOPOB; MCCIEIOBAHHUE BJIESKTPOIIPO-
BOJTHOCTH PacTBOPOB BEMIECTB, MPOIEcCca JUCCOIIHAIINN KHUCIIOT, IIe-
JIOUeH U coJieit (BO3MOYKHO UCIOJIb30BaAHUE BHICOMATEPUAIIOB); MIPO-
BEJICHUEC OIIBITOB, WILTIOCTPUPYIOIINX MPU3HAKU IIPOTCKAHUS pPeak-
muii moHHOTO oOOMeHa (oOpa3oBaHHWE OcajKa, BBIJCIICHUE Tasa,
oOpa3oBaHUE BOJIBI); ONBITOB, HIUTIOCTPUPYIOIINX TPUMEPHI OKUCIIH -
TEIILHO-BOCCTAHOBHUTEIBHBIX peakiuid (TOpeHUE, PEeakiuu pasiio-
J)KEHUSI, COCJIMHEHMS); paclO3HaBaHUE HEOPraHMYECKUX BEIISCTB C
IMOMOIIBIO KAaYECTBCHHBIX PEaKIUH Ha HOHBI, PEIICHHE >KCIepH-
MCHTAJIbHBIX 3a/ad4.
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HemeTannbl 1 UX coeanHeHMA

OO1mas xapakKTepucTuka rajioreHoB. OcoO€HHOCTH CTPOCHHUS aTo-
MOB, XapakTepHbIE CTeleHu okucieHus. CtpoeHne U (U3NUYECKHE
CBOMCTBa MPOCTHIX BEIIECTB — TaJIOTeHOB. XMMHUYECKUE CBOMCTBa
Ha mpuMepe xJyiopa (B3amMOIEHCTBHE C METaslaMH, HEMeTalLIaMH,
menoyamu). XiopoBojgoposa. ConsiHasi KHCIIOTa, XUMHUYECKUE CBOM-
CTBa, MoOJy4YyeHHe, npuMeHenue. JlelicTBrue XJjiopa M XJIOPOBOIOPOJa
Ha OpraHW3M dYeJoBeKa. BakHeWIne XJIOPHABI U WX HaXOXKICHHUC
B IIpUpOJE.

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

CtpoeHne u pU3NISCKHAE CBOWCTBA IPOCTHIX BEIIECTB — KHUCIO-
pona u cepbl. AJIIOTPOITHbIE MOAU(MUKALIMN KHUCI0POJia U cepbl. XU-
MHUUYecKHe cBolicTBa cepbl. CepoBOoAOpOM, CTpOSCHUE, PU3HNUECKUE U
XUMHAYECKHEe CBOWCTBA. OKCHIBI Cephl KaK MPEACTaBUTEIIN KHUCIIOT-
HBIX OKCHUZI0B. CepHast KUCJI0Ta, (PU3NYESCKHUE U XUMHUYECKHE CBOM-
cTBa (0OOHIMEe KakK NpeACTaBUTEIIsI Kjlacca KHCIIOT W creluduye-
ckue). XUMHUUECKHUE PEaKIInH, JeKalliue B OCHOBE MPOMBIIILICHHOTO
criocoba TonydeHus: cepHOU KucaoTHl. [Ipumenenne. Conu cepHOit
KHCJIOTHI, KAaYeCTBCHHAsI peakiius Ha cyibdarT-uoH. HaxoxxaeHue
cepbl B €€ COeTMHCHUH B pupoae. XUMHUIECKOe 3arpsi3HCHUE OKPY -
JKaroIIe cpelibl COSTMHCHUSIMU CePBI (KUCIOTHBIC JIOXKIIH, 3arpsi3-
HEHHE BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPE0TBPAIICHUS.

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

A30T, pacripocTpaHEHHUE B IIPUPOJIC, GUINICCKUE U XUMHUICCKUEC
cBoiictBa. KpyroBopot a3zora B mpupone. AMMHAaK, ero Gu3ndecKue
U XUMHNYCCKHUC CBOﬁCTBa, IIOJIYYCHHUEC U IIPUMCHCHUC. Coan aMMO-
HUs, UX (pU3NYECKUe U XMMHYECKHE CBOWCTBa, mpuMeHeHne. Kaue-
CTBEHHasl peaKsl Ha MOHbI aMMOHHUs. A30THAsl KMCJIOTa, €€ MoJry-
qyeHne, PU3NIeCcKue U XUMHUIeCcKrue cBolicTBa (oOmue Kak TpencTa-
BUTEIISI Kjlacca KUCIOT U crnenududeckue). Fcrmomab3oBaHue
HUTPATOB M COJIEH aMMOHHMSI B Ka4e€CTBE MHHEPAJIbHBIX yJOOpEHUN.
XHUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpelbl COEIUHEHUSIMU
aszora (KHUCIIOTHBIC JIOKIH, 3arpsiI3HEHNE BO3/yXa, ITOYBbI U BOJOE-
MOB).

docdop, anmnorpornusie moaudukanuu pocdopa, dusmueckue u
xummuuyeckne cBoiicrBa. Okcnp pocdopa(V) n dpocdopnas kuciora,
(u3nyeckne m XMMHUYECKHE CBOMCTBA, INoyrydeHue. lcnosibp3oBaHue
¢docdaToB B kKauecTBe MUHEPAIILHBIX YIOOPESHUMA.

OOmmas xapakTepucTuka 31eMeHTOB [VA-rpynmbel. OcobeHHOCTH
CTPOCHUS aTOMOB, XapaKTEPHBIC CTEICHU OKHUCIICHHUS.
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Yraepon, annoTponHbIe MOAU(DUKAIINN, PACIIPOCTPAHEHUE B TIPH -
ponae, pusMUecKre U XUMHYECKHe cBoicTBa. Ancopoums. Kpyroso-
pot yriaepoaa B npupoje. OKcuasl yriaepoaa, nx GU3NYEecKue U Xu-
MHUYECKHE CBOWCTBA, JEHCTBUE Ha >XUBbIC OPTaHU3MBI, IOJIy4YCHHUE
U NpUMEHEHHE. DKOJOTHYECKHE MPOOIEeMBl, CBSI3aHHBIE C OKCHUIOM
yranepona(IV); rumore3a ri100ambHOTO MOTENJICHHUS KiIWMMAaTa; Itap-
HUKOBBIN 3P PeKkT. YTorapHas KACIOTa U e€ CONM, UX (QU3HICCKHUE U
XUMHYECKHE CBOWCTBA, MOJy4dYeHHE WU NpuMeHeHue. KauecTBeHHast
peakius Ha KapOoHaT-MOHBI. Mcnonp3oBaHue KapOOHATOB B OBITY,
MEIULHUHE, IPOMBIIIIEHHOCTH U CEJIBCKOM XO035IMCTBE.

I[TepBoHauasbHBbIE HOHSITHSI 00 OpPraHHUYECKUX BEIIECTBAX Kak
O COCNMHEHHSIX yriepoja (MeTaH, dTaH, STHJICH, alleTHUJICH, dTaHOJI,
TIIULEPUH, YKCYCHAsl KUCI0Ta). Mx cocmas u xumuueckoe cmpoe-
nue. IloHsATHE O OMOJIOTMYECKH BaXXHBIX BEIIECTBaX: >XKHUpax, Oel-
Kax, yIrieBoJiax — M UX POJIH B KHU3HH 4esnoBeka. Mamepuaivhoe
eOUHCMEBO OP2AHULECKUX U HEOPSAHUUECKUX COCOUHEHU.

Kpemanii, ero ¢pusndeckue U XMMHYSCKUE CBOMCTBA, MOJTydYCHHUE
n npuMeHeHne. CoequHeHNsI KpeMHUs B Iipupoae. O0mue npen-
craBieHUs: 06 okcuae kpeMHusA(IV) u kpemHueBoir kuciore. Cuin-
KaTbl, UX HCIIOJIB30BaHHC B 6I)ITy, MEOUIIUHE, IMTPOMBIIIJIICHHOCTH.
Baoicnetivuue cmpoumenvmnble mamepuansl: Kepamukda, cmexio, ye-
Mmenm, bemoH, dHcenezobemon. Ilpobremvr 6e30nacto20 ucnoIb308d-
HUSL CMPOUMETIbHBIX MAMEPUATIOE 6 NOBCEOHEGHOU IHCUSHUL.

XUMHUYECKUI JKCIIEPUMEHT: H3ydYeHHEe oO0pa3loB HeOopraHude-
CKMX BEIECTB, CBOWMCTB COJITHOH KHCIOTBI; IIPOBEJCHHUE Kade-
CTBEHHBIX PEAKIMH Ha XJIOPUI-UOHBI M HAOJIOJICHUE NMPU3HAKOB UX
MIPOTEKAaHMs; ONBITHI, OTpakalomue (QU3NIECKHUEe W XUMHUUYECKHE
CBOMCTBA raJIOT€HOB M MX COEAWHEHUH (BO3MOKHO HCIIOJIb30BAaHUE
BHJIEOMAaTEpHaJIOB); O3HAKOMJIEHHE C OOpas3lamMH XJIOPHUIOB (Tajio-
TE€HHUJIOB); O3HAKOMJICHHE C oOpa3maMu cepbl U €€ COeAUHESHHUSIMU
(BO3MO’KHO HCHOJIb30BaHHE BHUJAECOMATEpHATIOB); HAOIIOJEHUE TIPO-
mecca OOyTJIIMBaHHS caxapa IT0J IeHCTBHEM KOHIICHTPHPOBAHHOM
CEepHOW KHCJIOTHI, M3yUYSHHE XHUMHUYECKHUX CBOUCTB pa3baBieHHOH
CEepHOI KHCIIOTHI, NPOBEJICHHE KAa4eCTBEHHOW pEeakIuHu Ha CyJb-
(ar-mon u nHaOmrOAeHME NpH3HAKa €€ NMPOTEKAaHUs; O3HAKOMIICHHE
¢ ¢u3MYecKUMH CBOWCTBaMH a3zoTa, ¢ochopa M UX COCIAMHEHHH
(BO3MOXXHO HCIIOJIb30BAaHUE BHIEOMaTEpHAIOB), O0pas3namMu a3oT-
HBIX 1 (pOocPOpHBIX yIOOpEeHHii; MOIydeHne, cOOnpaHue, pacio3Ha-
BaHME M M3YyUYECHHE CBOMCTB aMMMAaKa; IPOBEJACHUE KAaYECTBEHHBIX
peaknuii Ha MOH aMMOHUs M ¢dochaT-MOH U HU3yUYCHHE IMPU3HAKOB
UX TIPOTEKaHWs, B3aMMOJICHCTBHE KOHICHTPHUPOBAHHOU a30THOU
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KHUCJOTBI C MeJbI0 (BO3MOXXHO HCIIOJIb30BaHUE BHIECOMATEPHUAIIOB);
U3y4YeHHE MOJEJIeH KPUCTAIIIMYECKUX PeIlIEToK anmasa, rpadura,
(ynnepena; o3HaKOMIJICHHE C MPOIECCOM aACOPOIUN PACTBOPEH -
HBIX BEIISCTB aKTHUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOTA-
3a; MoJIy4yeHHue, coOOupaHue, pacno3HaBaHUue U HU3yUYEeHHE CBOWCTB
YIJIEKHCIIOrO Ta3a; NMpoBeJCHHE KaueCTBEHHBIX peakuui Ha Kap0o-
HaT- ¥ CWJIMKAT-UOHBI U U3yYCHHE IIPU3HAKOB UX NPOTEKAHUS; 03-
HAKOMJICHUE C MPOAYKIMEH CHIIMKATHOW MPOMBIILICHHOCTH;, pelle-
HHUE DKCHEePUMEHTAIBHBIX 33jlad 1Mo TeMe «BakHelllne HeMeTasbl
M UX COCJIUHECHUS.

MeTtannbl 1 Mx coegnHeHnA

OO01asi XxapakKTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METaJIJIOB
Ha OCHOBAHHMHU MX MOJIOKeHUs B Ilepmonmueckoil cucteMe XUMHUYe-
ckux sneMmeHToB . 1. MenneneeBa u crpoeHust atomoB. CTpoeHue
MeTaJJIoB. MeTtaninyeckas CBs3b M MeTaJUIMdecKasl KpUCTaJJIHU-
qeckasi pemiérka. DIeKTPOXUMHYECKUN sl HAMPSDKEHUM MeTa-
s10B. dU3MUECKHEe U XUMHUYECKHE CBOWCTBa MeTaioB. OOmue cno-
coOBI noJryueHus: MeTaJioB. [IoHsSITHE O KOPPO3UU METAIIIOB, OC-
HOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTajib, YyryH,
IIOPATIOMHUHUN, OpOH3a) U UX NMPUMEHEHUE B OBITY M IPOMBIIIICH-
HOCTH.

Ilenounslie meTajuibl: nojoxenue B [lepuoanueckoit 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 THUAPOKCHABI HATPUS U Ka-
nus. [IpuMeHeHne meI09HbIX MEeTAJUIOB U UX COeIUHEHU.

IlenouyHo3eMeNbHbIE METaJIbl MarHuii M KajJbLHWi: MHOJIO)KEHUE
B Ilepuonuyeckoil cucreMe Xxumudeckux aiemMeHToB . 1. Menne-
JleeBa; CTPOEHHUE UX aTOMOB; HaxoXJeHue B npuponae. dusunueckue
U XUMHUYECKHE CBOICTBA MarHusl U Kanblus. BaxkHelilue coenuHe-
HUSI Kanbus (OKCHI, THAPOKCHUI, coiin). JKECTKOCTh BOABI U CIIOCO-
ObI €€ yCcTpaHEeHHSI.

AnroMuHUN: moJjio)keHue B Ilepmommdeckoi cucTeMe XHMHYe-
ckux s1neMeHToB JI. VI. MenneneeBa; CTpo€HHUE aTOMa; HAXOXKJIEHUE
B mpupoae. Pu3ndeckne U XUMHUYECKHE CBOHCTBAa alIOMHHHS. AM-
¢oTepHbIe cCBOIICTBa OKCHIa U THAPOKCHU/IA AITFOMUHHUA.

Kenezo: mnonoxenue B llepumoauueckoil cuUcTeME XUMHYECKUX
sanemeHToB JI. M. MenneneeBa; cTpoeHHE aToma; HaAxXO0XKJICHHE B
npupoae. dusndyecknue U XUMHUYECKHUE CBOMcTBa »xene3a. Okcunasl,
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 KOPPO3UU METAJIOB (BO3MOXXHO HMCIIOJIB30BaHUE BHUIAEOMATEPHU-
ajoB), OCOOEHHOCTEH B3aMMOJACHCTBUSI OKCHJIA KAJIBIIUS U HATPUSI
C BOJOH (BO3MOKHO HMCIOJIb30BaHHE BHUJICOMATEPUAIOB); HCCIEJIO-
BaHHUE CBOMCTB >KECTKOM BOJBI; IIpOLIECCa TOPEHUS KEJIe3a B KUCIIO-
pone (BO3MOXXHO HMCHOIB30BAaHNE BHICOMATEPHUAIOB); NPU3HAKOB
OpPOTCKAaHUSI Ka4eCTBEHHBIX PEAKIINil Ha MOHBI (MarHusl, KalabIlIus,
amroMuHUS, MUHKA, >kene3a(ll) u xeneza(lll), memau(Il)); Hadbnroae-
HHUE W OIHMCaHHE MPOIECCOB OKPAITWUBAHUS TUIAMECHHA MOHAMHU Ha-
TpUs, KaJaus U KaJblUs (BO3MOXXHO HCIOJIB30BaHUE BHAEOMATEPHU-
aJIoB); MCCleIoOBaHUEe aM(POTEPHBIX CBOMCTB 'MAPOKCHUIA AJTFOMHUHUS
U ruapoKcuaa MHKa; pCIICHHUEC DKCIICPUMEHTAJIBHBIX 3ada4 I10 TC-
Me «BaxHennine MeTanjibl U UX COSAMHEHUS .

XMMMA 1 OKpyKatowas cpeaa

HoBrie maTepuaipl 1 TEXHOJIOTHH. BeliecTBa u MaTepuaibl B I10-
BCCIHCBHOW JKU3HH UYeJIOBEKa. XUMHs U 3T0pPOBhe. be3zomacHoe uc-
IMOJIb30BAaHUE BEIIECTB M XUMUUYCCKUX peakuuii B ObiTy. [lepBas mo-
MOIUIb MPU XMMHYECKHX OXKOTax M oTpaBiieHUsiX. OCHOBBI 9KOJIOTH-
4YEeCKOW T'paMOTHOCTH. XHUMHUECKOE 3arpsi3HEHHE OKpYKarolieh
cpennl (mpeaenbpHass gollycTuMasli KoHieHTpanus Bemects — [1JIK).
PoJib XMMHUH B pEIICHUH DKOJIOTHYESCKUX TPOOJIIEM.

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

XUMHUYECKUH IKCIIEPUMCHT: H3yYCHHE OOpa3IlOB MaTepHaloB
(cTexI10, CTUTaBBI METAJIJIOB, ITOJTUMEPHBIC MaTCPHAIIBI).

ME)KI'Ipe,D,MeTHbIe CBA3N

peaHI/I3aI_[I/I$I MEXKIIPEAMETHBIX CBsI3eH Ipu HU3YyYCHUHN XUMHU B
9 KJacce OCyIIECTBJSIECTCS Yepe3 HMCHOJIb30BaHUE KaK OOIUX ecTe-
CTBCHHO-HAaY4YHbIX HOHHTI/Iﬁ, TakKk U TIOHS[TPIﬁ, ABIIAOIIMUXCSA CUCTEM-
HBIMH JUJISI OTJAEIBHBIX MPEIMETOB €CTECTBCHHO-HAYYHOT'O IHKJIA.

OO0mIre ecTeCTBeHHO-HAYYHBIC MOHSATHS: HAYYHBIH (haKT, THIIOTE-
3a, 3aKOH, TCOpUs, aHAJIU3, CHHTE3, KIIAaCCU(PUKAIIUS, TICPUOTUI-
HOCTBh, HAOIIOJICHUE, YKCIICPUMEHT, MOJICIIMPOBaHUE, U3MEPCHUE,
MOJICITb, SIBJICHUEC, TAPHUKOBBIN 2P (PEKT, TCXHOJIOT U, MATCPHUAIIBI.

duszuka: MmaTepusi, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HY-
KJTUJT, ©30TOIIBI, PAIHOAKTUBHOCTB, MOJIEKYJIa, dJIEKTPUICCKHAH 3a-
psiI, IPOBOIHUKH, MOJTYHIPOBOTHUKH, AUIICKTPUKH, (OTODIESMEHT,
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BEIIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BElleCcTBa, ra3, pac-
TBOP, PACTBOPHUMOCTb, KpUCTaJUIMYecKasi pelIéTKa, CIjiaBbl, GU3H-
YeCKHEe BEJIUYUHBI, €IUHUIBI U3MEPEHUSI, KOCMUYECKOE ITPOCTPaH-
CTBO, IUIAHETHI, 3BE3/161, COJIHIIE.

Buonorusi: porocunTes, npixanue, onocdepa, IKOCUcTemMa, MH-
HepaJIbHbIE YAOOpPEeHMsI, MUKPO3JIEMEHThI, MAaKpPOAJIEMEHTHI, ITUTAa-
TEIIbHBIC BEIleCTBa.

Ieorpadus: armocdepa, ruapocdepa, MUHEpAIIBI, TOPHBIE TOPO-
IIBI, ITOJIE3HBIE HCKOMaeMble, TOIUIMBO, BOJHBIC PECYPCHI.
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MJTAHWPYEMBIE PE3Y/IbTATbI OCBOEHUA
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 TNIPEAMET-
HBIX PE3YyJIbTATOB OCBOCHUS yqe6H0ro npeameTa.

JINYHOCTHbIE pe3ynbTaThl

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUSI MPOTrPaMMBI OCHOBHOT'O 00-
mero oopa3oBaHusl JOCTUTAIOTCS B XOJ€ OOY4YECHHS] XUMHUHU B €JIMH-
CcTBE y4eOHOH M BOCIIUTATENBHOU AesiTeabHOCTH Oprann3anuu B cO-
OTBETCTBUH C TPAAULHOHHBIMU POCCHUCKHUMHU COLMOKYIbTYPHBIMHU
U TyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH, MPUHSTHIMH B OOIIECTBE
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 KYJBTYPHOMY,
HCTOPUYECKOMY U HAYUYHOMY HACJI€JIMIO, IOHUMaHUs 3HAYEHUS] XU-
MHUYECKOW HAYKH B KHU3HU COBPEMEHHOTO OOMIecTBa, CITOCOOHOCTH
BJaAETh JOCTOBEPHOU MH(pOPMAIUCH O MEPEAOBBIX JOCTHKCHUIX U
OTKPBITHUSIX MHUPOBOW U OTEUYECTBEHHOM XHMHUH, 3aMHTEPECOBAHHO-
CTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MHUpa U OOIIEeCTBA;

Fpa»(p,aHCKoro BOCMNUTaHUA

2) OpeaAcTaBJICHUA O COIUAJIBHBIX HOpMax MW IpaBUJIaX MEKIIUY-
HOCTHBIX OTHOIIEHHH B KOJUIEKTUBE, KOMMYHHMKATHBHON KoMIe-
TEHTHOCTH B OOIIECTBEHHO ITOJIE3HOH, yu4eOHO-UCCIIe10BaTEeIbCKOM,
TBOp‘-IGCKOﬁ n aApyrux BuIax ACATCIBHOCTH; TOTOBHOCTH K Pa3HO-
00pa3HON COBMECTHOH NESTEIHPHOCTH NPH BBIMTOJIHCHUN Y4YEOHBIX,
MIO3HABAaTEJIbHBIX 3a/lad, BBIMNOJIHEHUM XUMHYECKHX DKCIEPUMEH-
TOB, CO3JaHUM y4YE€OHBIX NPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHHMa-
HHUIO ¥ B3aMMONIOMOIIH B IIpOIIecce 3TOH yueOHOH AesITeIFHOCTH; TO-
TOBHOCTH OLIEHHBAaTh CBOE MOBEJEHHUE U IOCTYIKH CBOUX TOBapHU-
el ¢ MOO3UIMU HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4ETOM
OCO3HAaHUS NOCJIEICTBUN ITIOCTYIIKOB;

LleHHOCTIA Hay4yHOro no3sHaHMA

3) MHPOBO33PEHUYECKUX TMPEACTABICHUA O BEIECTBE M XHMHYC-
CKOM peaklMuu, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO pa3BU-
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THSI HAYKU U COCTABJISIIOIIUX OCHOBY ISl IOHMMAHMUSI CYIIITHOCTH Ha-
YYHOM KapTHHBI MUpPA; MIPEACTABICHUII 00 OCHOBHBIX 3aKOHOMEPHO-
CTAX pa3BUTHUS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKa C MNPUPOIHOU
cpenoi, o poJIM XMMHUU B MO3HAHUU dTUX 3aKOHOMEPHOCTEI;

4) nmo3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMOJYYCHHE HO-
BBIX 3HaHUU MO XMMHHU, HEOOXOJIUMBIX JJIsl OObsiCHeHHsT HalJogae-
MBIX IPOIIECCOB U SIBICHUHN;

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

6) nHTepeca K OOYYCHHIO M IO3HAHUIO, JIFOOO3HATEIBHOCTH, T'O-
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) Ooco3HaHMS IIEHHOCTU >KH3HU, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 3J0pPOBbBIO, YCTAHOBKHU Ha 3J0POBBIH 00pa3 >KU3HM, OCO3HA-
HHUS TIOCJIEICTBHII M HENPUATHS BPEIHBIX NPHUBBIYEK (ymoTpedlie-
HHUS aJKOTO0JIsl, HAPKOTHUKOB, KypeHHs), HEOOXOJIUMOCTH COOII0/IE-
HUS TIpaBuUJI 0€30MMaCHOCTH NPU OOpaIIeHUH C XUMHYSCKUMH Belle-
cTBaMHM B OBITY W peajlbHOM )KU3HU;

TpynoBoro BOCMUTaHMA

8) nuHTepeca K MPaKTHYECKOMY HM3y4deHHI0 npodeccuii u Tpy/ia pas-
JIMIHOTO POJia, yBaXXCHHE K TPYAY U pe3yJIbTaTaM TPYIOBOH eI TEIb-
HOCTH, B TOM YHCJI€ HA OCHOBE IIPUMEHEHUS IPEAMETHBIX 3HaHUHU T10
XUMHUH, OCO3HAHHOTO BEIOOpa HHAWBUIYAITLHOW TPACKTOPHUH TIPOIOII-
J)KEHUsI 00pa30BaHUs € yUYETOM JINYHOCTHBIX HMHTEPECOB M CIIOCOOHO-
CTH K XUMHH, OOTIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; YCIISIITHOMN
nmpodecCHOHATBbHON NEeATETbHOCTH M Pa3BUTHUSI HEOOXOIMMBIX yMe-
HHU; TOTOBHOCTB aJJaliTUPOBATHCS B NPO(ECCHOHAIBHON Cpe/IE;

IJKONOrMYeCKoro BOCNMUTaHMA

9) 3KOJIOTHYECKH I1eJIeCO00Pa3HOTrO OTHOIIIEHHUS K TIPUPOJIEC KaK
UCTOYHUKY >KHU3HHU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAHUS, MTOHUMa-
HUSI IIEHHOCTH 3J0pOBOT0 1 6€30macHOro 00pa3a >KM3HHU, OTBETCTBEH-
HOT'O OTHOUICHHUSI K COOCTBEHHOMY (PU3MYECKOMY M NCHXUUYECKOMY
3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOACHUS MPaBUiI 0€30MacHOTO
MMOBENICHUS MpU paboTe C BEmeCTBaAMH, a TaK)X€ B CUTYaIlHAX, yIPoO-
JKAIOIIUX 3JOPOBBIO U KU3HU JIOJICH;
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10) crmoco6GHOCTH MPUMEHSITh 3HAHUSI, ITOJIy4YaeMble IIPU U3yde-
HUU XUMUH, JUIS PEIIEHUs 3a7a4d, CBA3aHHBIX C OKpYy Karollel mpu-
POAHON Cpenol, NOBBIIIEHUSI YPOBHS 3KOJOTMYECKOU KYJIbTYpPHbI,
OCO3HAHUS TJI00AJIBPHOTO XapaKTepa dKOJOTHUECKUX MPOOIEeM H ITy-
Tel UX pelIeHUs] MOCPEACTBOM METOJ0B XUMUH;

11) 5KOIOTUYECKOTO MBINLICHHUS, YMEHHSI PYKOBOJICTBOBATHCS UM
B [I03HABATEJIbHONW, KOMMYHHUKAaTUBHON U COLMAIBLHOU MNPAKTHUKE.

MeTanpeaMeTHble pe3ynbTaThl

B cocraBe meTampenMeTHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYHUMBIC
Juist (opMHUpPOBaHMSI MHUPOBO33pCHHUsI OOIICHAy4YHBIE NOHSITHUSA (3a-
KOH, T€OpHs, IPHUHIIAII, TUIOTEe3a, (aKT, CUCTEeMa, IIPOIECC, DKCIIe-
PUMEHT W 1p.), KOTOPHIC HCIIOJB3YIOTCI B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeJMeTaX U MO3BOJISIIOT HA OCHOBE 3HAHUN U3 3TUX Hpel-
MeTOB (OpPMHUPOBATH IMPEACTABICHUE O IIEJIOCTHOW Hay4YHOUN KapTu-
HE MHpa, U yYHUBEpCaJbHBIC y4cOHBIC NCHCTBUS (ITIO3HABATEIIBHBIC,
KOMMYHUKaTHUBHBIC, PEryJISITUBHBIC), KOTOpbIe obecnieunBaroT Ghop-
MHPOBAaHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U
OCYIICCTBJICHUIO YUeOHO NeATeTbHOCTH.

MeTamnpenMeTHbIE pe3yIbTaThl OCBOCHUS OOpa30BATEIIFHOU IIPO-
rpaMMBbI IO XMMHU OTPAXXalOT OBJAJCHHE YHUBEPCAIBHBIMHU MO3HAa-
BaTEIILHBIMH NCHCTBHUSIMH, B TOM YHCIIE:

ba3oBbIMM IOrMYEeCKMMH Ael‘;ICTBMFIMM

1) yMeHHMEM HCIOIB30BATH MPHUEMBI JIOTHYSCKOTO  MBIIIICHUS
IIPU OCBOEHMHU 3HAHUI: PAaCKPBIBATH CMBICI XHUMHYECKUX MOHSITHHI
(BBIICNIATh WX XapakTepHbIE IPU3HAKH, YCTAaHABIMBATH B3aHUMO-
CBSI3b C JAPYTUMH HOHATHUAMH), HUCIIOJB30BaTh MOHATHS JUIA OOBsIC-
HEHHUs OTACJIbHBIX (DaKTOB M SBJICHHWH; BBHIOMpPATh OCHOBAHUS U
KpUTEpUN JJIs1 KIAacCH(PUKAIUM XHUMHUYECKHX BEIIECTB M XHUMHYE-
CKHUX peakIHi; yCTaHaBIWBATh NPHUYNHHO-CIIEICTBEHHBIC CBSI3H
MEXIy OOBEKTaMH H3YYCHHS; CTPOUTH JIOTUYECKHE PACCYKICHUS
(MHIYKTHUBHBIC, IEAyKTUBHBIC, 110 aHAJOTHUH); JeJIaTh BBIBOJBI U 3a-
KITFOYCHHS,

2) yMEHHEM NpPHUMEHSTHh B IPOLIECCE MO3HAHMS MOHSATHS (Ipe-
METHBIE U MeTallpeJIMETHbIE), CHMBOJINYECKHE (3HAKOBBIE) MOJICIIH,
HCHOJIb3yeMbI€ B XHMHUH, IIPEOOPa30BBIBATh MIMPOKO MPHUMEHSIEMBIC
B XHUMHUU MOJEJIbHBIE NIPEJICTAaBICHUS — XUMHUYECKUI 3HaK (CUMBOIJI
3JIEMEHTA), XUMHYecKasi (opMyJia U ypaBHEHUE XUMHYECKOW peak-
OUA — MPU PEHICHUH Y4YeOHO-IIO3HABATEIBHBIX 3a1ad; C y4ETOM
5TUX MOAENBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEpU30BaTh Cy-
IIECTBEHHBIC IPU3HAKU HM3y4Ya€MbIX OOBEKTOB — XHMHUYECKUX BeE-
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IIECTB U XUMHWYCCKHUX PEaKIHii; BBIABISATH OOINHE 3aKOHOMEPHO-
CTH, IPUYUHHO-CJICICTBEHHBIE CBSI3U U NPOTUBOPEUHUS B U3ydaeMbIX
npoleccax M SBJICHUSAX; NpeaiaraTb KPUTEPUU s BBISIBICHUSA
9THUX 3aKOHOMEPHOCTEH M MPOTHBOPEYHI; CAMOCTOSITEIHBHO BHIOM-
path cnocob penieHus: ydeOHOH 3a/1aun (CpaBHUBATh HECKOJILKO Ba-
pHaHTOB peIIeHUs, BRIONpAaTh HanOOJIee TMOAXOAAINN ¢ YyIETOM ca-
MOCTOSITEJIFHO BBIJCICHHBIX KPUTESPHUECB);

Ba30BbIMM MCCIEA0BATENBCKMMM AEMCTBUAMM

3) yMeHHeM HCIOIb30BaTh MMOCTABJICHHBIC BOIIPOCHI B KAaYeCTBE
WHCTPYMCHTA IMO3HAHUsI, & TAKXKEC B Ka4ueCTBE OCHOBBI it (DOPMHU-
pOBaHUSI THUIIOTE3bl MO IMPOBEPKE MNPABUILHOCTH BBICKA3bIBACMbBIX
CYXXIEHUU;

4) npuoOpeTeHne OIbITa MO MIAHUPOBAHHIO, OPTAHU3AIUH U PO -
BCCHUIO YUYCHUYCCKHUX DKCICPUMEHTOB: YMCHHE HAOIIOAATh 3a XO-
JIOM TMpoIiecca, CaMOCTOSTEIbHO IMPOTHO3UPOBATH €ro pe3ysbTar,
bopmynupoBaTh 000OIIEHUS] U BBIBOJIBI 110 pe3yJibTaTaM IMPOBEAEH -
HOT'O OMBbITAa, UCCIICIOBAHUS, COCTABIISITH OTYET O MPOACSIIAHHON pa-
oore;

Pa6oToit ¢ MHdOpMaLpeH

5) ymMeHueM BbIOUpATH, aHATU3UPOBATH U MHTEPIPETUPOBATH WH-
(opmanuio paznMYHBIX BUAOB U (POPM IIpEACTABIICHUS, ITOJIydae-
MYIO U3 Pa3HBIX UCTOYHUKOB (HAyYHO-TIOMYyJISIpHAs JUTEepaTypa Xu-
MHYECKOTr0 COJIep KaHHUsl, CIIpaBOYHbIE IMOCOOUsI, pecypchl MHTepHe-
Ta); KPUTUYESCKH OIICHUBATH ITPOTUBOPECYUBYIO U HEIOCTOBEPHYIO
HHQOPMAITHIO;

6) yMeHHEM MPUMEHSITh PA3JIUYHBIC METOJIbI U 3aPOCHI IIPHU I10-
Hncke u ordoope MHGOPMAIMK U COOTBETCTBYIOMIMX JAHHBIX, HEO0XO-
JUMBIX ISl BBIIOJIHCHHs YYCOHBIX M MO3HABATEIBHBIX 3a7a4 OIIpe-
AEJIEHHOTO THUMA; IIPUOOPETESHNE OIbITa B 00JIACTH UCIIOJIB30BaAHUS
HHQPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIAJCHUE
KyJIBTYPOH aKTUBHOTO MCHOJIB30BAaHUS PA3INYHBIX TONCKOBBIX CH-
CTE€M; CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAJBHYIO (OpMy IpEaCTaB-
neHus1 HHGOPMAIIMH W WJUTIOCTPUPOBATH pEIIacMble 3aadd He-
CJIIOKHBIMHU CXE€MaMHU, ThuarpaMmMamMu, IpyruMu popmamu rpaduxu
U UX KOMOUHAIHSIMU,

7) yMeHHEeM UCTOJIb30BaTh U AaHAIM3UPOBATH B MMPOIIECCEe YUCOHOM
M UCCJICIOBATEIBCKOMN JIEITCIbHOCTH UH(POPMAILIUIO O BIIUSIHUH IIPO-
MBINIJICHHOCTH, CEJIFCKOTO XO3SHCTBAa M TPAHCIIOPTAa HAa COCTOSHUE
OKpY>Karoller NpupoHON CPeibl;
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YHMBEpPCa/IbHbIMM KOMMYHMKATUBHBIMU AEMCTBUAMM

8) yMeHmeM 3amaBaTh BOTIPOCHI (B XOJ€ aHMaiaora W/HWINW IHCKYC-
CHH) 110 CYyIIECTBY OOCYXKAaeMOil TeMbl, (OPMYyIUPOBATH CBOH IpE/I-
JIO)KEHUSI OTHOCUTEIbHO BBITIOJTHEHHUS NIPEAJI0KECHHON 3a1a4u;

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

10) 3auHTEpEeCOBAHHOCTH B COBMECTHOM CO CBEpCTHHKAMHM TTO3HA-
BaTEJIbHOW M MCCIENOBATEIILCKON NEATEIHPHOCTH MPHU PEIICHUH BO3-
HUKAKIIMX MPo0JjieM Ha OCHOBEe yuéTa OOIIMX MHTEPECOB U corJjia-
CoBaHUsS TO3UIMHN (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 MNPH HEOoOXOomu-
MOCTH KOPPEKTHPOBaTh CBOIO JIESTEJIBHOCTh, BHIOMpaATh Haumboiee
3¢ pexTuBHBIE CIIOCOOBI pPelIeHUs] YUYeOHBbIX M IMO03HAaBAaTEIILHBIX 3a-
Jlad, CaMOCTOSITEJIbHO COCTaBJISATHh WJIM KOPPEKTHPOBATH IIPEJUIO-
JKEHHBIA aJITOPUTM JEUCTBUU NMpPHU BBINOJHEHUU 3aJaHUU ¢ yU4ETOM
MOJIyYeHHUs] HOBBIX 3HAaHMH 00 HM3ydaeMbIX OOBEKTaxX — BEIIeCTBax
W peaKIusX; OIIEHUBATh COOTBETCTBHE IOJYYEHHOTI'O pe3yJibTaTa 3a-
SIBJICHHOU 1I€JIH;

12) yMeHneM HCTIONB30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MIPEI-
jjaraeMbl€ B YCJIOBHUHU 3aJaHUN.

M peaAMETHbIE PE3YNbTaThbl

B cocTaBe mpeMeTHBIX pe3yJIbTaTOB IO OCBOCHHIO 0053aTEIbHO-
rO COJIepIKaHMsI, yCTAaHOBJIIEHHOT'O JJaHHOW IMpUMepHOW paboyei npo-
rpaMMOM, BBIJCIISIIOT: OCBOCHHBIE OOYyYarONIMMMHCS Hay4HbIE 3Ha-
HUSI, YMEHHUSA U CHOCOOBI NEHCTBUH, crieM(pUUIECKHUEe JUIST HMpeaMeT-
HOU obnacTtu «XUMHUL», BUIBI ASSITEIHBHOCTH MO MOJIyYSHUIO HOBOTO
3HAHWSA, €r0 HWHTEpPIpeTalllH, NpPeoOpa3oBaHUI0 U NPUMEHECHHUIO B
pa3IUYHBIX YY€OHBIX Y HOBBIX CUTYaIlUsIX.

IIpenmeTHBIE pEe3ynabTaThl MPEIACTABICHBI IO ToAaM OOY4YEHHUS H
OTpaXkaloT c(POPMUPOBAHHOCTH Y OOYyYaAIOIIUXCS CIECAYIOIIUX yMe-
HUM:
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8 KJIACC

1) packpsieames cmbici OCHOBHBIX XUMHUYCSCKUX IMOHSITHI: aTOM,
MoOJIeKyJla, XUMHUUYECKUN AJIE€MEHT, MPOCTOE BEIIECTBO, CIOXKHOE Be-
IIECTBO, CMeCh (OJHOPOJIHAST U HEOJHOPO/IHAs ), BAJICHTHOCTb, OT-
HOCHUTEJIbHAsI aTOMHAas U MOJIEKYJIsipHasl Macca, KOJIMYECTBO Bellle-
CTBa, MOJIb, MOJISIpHasl Macca, MaccoBasi JOJsI XUMHUYECKOro »Jie-
MEHTa B COCOIHWHEHUU, MOJSPHBIA O0OBEM, OKCHI, KHCIIOTA,
OCHOBAHUE, COJIb, DJIEKTPOOTPUIATEIBHOCTD, CTEIICHb OKHCIICHUS,
XUMHYECKasl peaKIusl, KJIACCU(PUKAIIUSI PEaKIUNA: PEAKIIUU COCIH -
HEHUSI, pEaKIUN Pa3JIOKEHUSI, PEaKIINN 3aMEIICHUsS, PEakluu 00-
MEHa, 9K30- U DHJIOTCPMHUUCCKUE PCAKIIUU;, TCIUIOBOU 3¢ dEeKT peak-
UU; SIIPO aToMa, 3JIEKTPOHHBIN CJI0 aToMa, aTOMHasi OpOuTab,
panuyc aToMa, XUMHUYECKasl CBSA3b, MOJISIpHAsI U HEHOJISIpHAasl KOBa-
JIEHTHAasl CBsI3b, HOHHAsI CBsI3b, MOH, KATHOH, aHHOH, PacTBOpP, Mac-
coBas J10JIs BellecTBa (IPOIEHTHAas KOHIICHTPAIUs) B pacTBOPE;

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

3) ucnoavzoeams XUMHUYECKYIO CHMBOJIMKY JJIsi COCTABJICHUS
(opmy BemiecTB M ypaBHEHUH XUMHUYECKUX PEAKIINI;

4) onpedensims BaICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COe-
JUHEHUSAX; CTEIeHb OKUCICHUS JIEMEHTOB B OMHAPHBIX COCTUHEHH -
sIX; TIPUHAJIC)KHOCTh BEIIECTB K ONMpeeéHHOMY KJIacCy COEIHHE-
HUN no ¢popmyJiam; BUJ XUMHUYECKON CBsI3U (KOBaJICHTHAsI U MOH -
Hasl) B HEOPraHUYECKUX COCJTNHEHUSIX;

5) packpvieame cmoica Tlepuonuueckoro 3akona JI. 1. Menaerne-
eBa: JIEMOHCTPHPOBATh IOHUMAHHE IEPHUOJUUYECKON 3aBUCHUMOCTH
CBOMCTB XHUMHYECKHUX DJIEMEHTOB OT MX ToJjioxxeHust B [lepuonmnue-
CKOH cUCTeME; 3aKOHOB COXPaHEHHs MACChl BEIIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO YyY€HHs, 3aKOHa ABOTAApO; Onu-
cvleams U xapakmepuzogsams TaOIUUHyO0 ¢opMmy llepmonmyueckoit
CHUCTEMBl XHMHYECKHX DJIEMEHTOB: pa3IMuaTh MOHATHS «TJIaBHAs
noarpymma (A-rpymnma)» u «modouHas noarpynna (b-rpymnma)», ma-
JIple M OOJBIINE IEPHUOABI; COOMHOCUMbL OOO3HAYCHHS, KOTOpPHBIC
nMmeroTcst B tabnune «llepmonuueckast cucremMa XMMHYECKHX dJie-
meHnToB JI. 1. MeHnaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPO-
€HHUsI aTOMOB XHUMHYECKHX DJIEMEHTOB (COCTaB U 3apsif sipa, oomiee
4YHUCIO0 JIEKTPOHOB U PACHpeaeIeHUE UX IO DJIEKTPOHHBIM CJIOSIM);

6) xraccuguyuposames XUMHUUIECKHE DIJIEMEHTHI;, HEOpraHHYe-
CKHE BEILECTBA; XUMHUYECKHE PEaKINH (110 YHUCIy U COCTaBy yda-
CTBYIOIINX B PEAKIIUHU BEIISCTB, IO TEIIIOBOMY 3P HEKTY);
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7) xapaxkxmepuzosams (onucvléams) OOIIHE XUMHUYECKUE CBO-
CTBa BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPK/1asl OIMMCAHUE IIPUME -
paMu MOJICKYJISIDHBIX YPABHEHHN 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 XUMHYECKOT'0 dJIeMeHTa 1o ¢dop-
MyJI€ COCJIMHEHHS; MacCOBYIO JIOJIIO BEIIECTBAa B PacTBOPE; MPOBO-
JIUTh PAcYETHI 110 YPAaBHEHUIO XUMUYECKON PEAKIINU;

10) npumensms OCHOBHBIC OTEPAIUNH MBICIUTEIBHON HEATEIBHO-
CTH — aHaJM3 U CUHTE3, CPaBHEHHE, 0000IICHHE, CHCTEMATH3AIIHIO,
KJacCU(DUKAIMIO, BBISBICHUE MPUYUHHO-CICICTBEHHBIX CBS3eH —
A1 U3YyUYCHUA CBOMCTB BCIIECCTB U XHMHUCCKUX peaKHI/Iﬁ; eCTeC-
CTBCHHO-HAaY4YHbIC MCTOAbI IMO3HAHUA — Ha6J'IIO,Z[eHI/Ie, U3MEpPCHUC,
MOJIETUPOBAHUE, YKCIIEPUMEHT (pealibHbIN U MBICJICHHBIN);

11) creoosams tipaBUIIaM TOJB30BAHHS XHMHUUYECKOW IMOCYIOU U
JJabopaToOpHBIM O00OpYyJOBaHHEM, a TaKXKe IIpaBUJIaM OOpallcHUs
C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMH IO BBIITOJIHEHUIO
JIaGOPATOPHBIX XUMHUUYECKUX OIBITOB MO TOJYYEHHUIO U COOUPAHUIO
razoo0pa3HbIX BEUIECTB (BOJAOPOJA U KHUCIOPOJia), IPUTOTOBICHUIO
pacTBOPOB € onpeAeEHHONW MacCOBOM A0Jiel pacTBOPEHHOIO BeElllE-
CTBa; IUIAHUPOBATh W MPOBOJUTH XUMHYECKHE DKCIIEPUMEHTHI I10
pacrno3HaBaHHUIO PACTBOPOB IIEJIOYEeH U KUCJIOT C IOMOIIbI0 MHIANKA -
TOpOB (Jlakmyc, (peHoIpTaICHH, METHJIIOPAHXK U AP.).

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMHUYECKUX TMOHSITHN: XHUMH-
YEeCKUM DJIEMEHT, aTOM, MOJIEKYJa, HOH, KATUOH, aHUOH, IPOCTOE
BEILIECTBO, CJIO)KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEID-
HOCTbH, CTEIIE€Hb OKHCJICHUs, XUMHUYECKass PEaKIusl, XUMHUUISCKas
CBsI3b, TCIUIOBOU (P (PEKT peaKIlnu, MOJIb, MOJIIPHBIH 00BEM, pac-
TBOP; IJIEKTPOJIUTHI, HEDIEKTPOIUTHI, JIEKTPOJIUTUUECKAST JUCCO-
UAaIus, pPeakilmi HOHHOTrO OOMEHa, KaTajnu3aTop, XUMHYECKOe
paBHOBecHe, oOpaTUMBIE U HEOOpaTUMBIE PEaKIINM, OKUCIUTEIb-
HO-BOCCTAHOBUTEJbHBIE PEaKIIUU, OKHUCIUTEb, BOCCTAHOBUTEIb,
OKHMCJIEHHE W BOCCTAHOBJICHHE, aJUIOTPOIHs, aM(pPOTEPHOCTh, XUMH -
geckasi CBs3b (KOBaJIeHTHasl, HOHHAsI, MEeTaJJTHdecKasi), KpUCTaJ -
Jau4deckas peéTka, KOppo3usi MEeTaJLIIOB, CILUIaBbl; CKOPOCTh XUMHU-
YEeCKOM peakIuu, MpesieiabHo nonyctumasi kouuenrpanus (ITK)
BCIIICCTBA;
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2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX I0-
HATAH (CM. 1. 1) ¥ IPUMEHSITH 3TH MOHSITHS IIPU OIMMCAaHUHU BEMISCTB
U UX MIpEeBpallcHUH;

3) ucnonvzoeams XUMHUUYECKYK) CHMBOJIHKY JUJIsI 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
XUMHUYICSCKON CBsI3U (KOBaJICHTHAsI, HOHHAs, METaJJTNYeCcKasi) B HE-
OpPTraHUYECKHUX COCJIMHEHUSIX; 3apsiJi MOHA IO XUMHUYECKOH popmy-
Je; XapakTep Cpeabl B BOIHBIX pacTBOPaX HEOPTaHUIESCKUX COCIU-
HEHU, TUN KPUCTAJUITMIECKOH PEeIIETKN KOHKPETHOTO BEIIECTBA;

5) packpwvieamo cmwicn Tlepuonuueckoro 3akona JI. 1. Menpene-
€Ba U IEeMOHCTPHUPOBATh €r0 MOHUMAHUE: ONUCHLIBAMb U XAPAKMe-
puzosams TabIMIHYIO PopMy [leprnoagnaeckoil CHCTEMBI XUMUYC-
CKHUX DJIEMEHTOB: pa3indaTh HOHSATHUS «IJaBHas noarpynna (A-
rpynmna)» u «nobounass noarpynmna (b-rpynma)», mansie u 605b-
e TIEPUOIBI; COOMHOCUMb 0003HAYCHUS, KOTOPBIC UMCIOTCS B IIe-
pHUOIMYECKO# TaOJIMIle, C YHUCIIOBBIMH XapaKTEPUCTUKAMHU CTpOE-
HUSI AaTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsif sijipa, oo1ee
YHCIIO JICKTPOHOB U PACIIPEJICIICHUE UX T10 YJIEKTPOHHBIM CIOSIM );
00bsicHAMb 001IMEe 3aKOHOMEPHOCTH B N3MEHEHHH CBOWMCTB DJIEMEH-
TOB U UX COCI[I/IHeHI/Iﬁ B nipeaciiax MaJiblX MEpruoa0B U I'IaBHBIX IO -
TPYIII C yIETOM CTPOCHUS UX aTOMOB;

6) xraccuguyuposams XUMUYECKHE DIEMEHTHI, HEOpraHudve-
CKHE BEIIECTBA; XUMHUYECKHE peaKIuH (110 YHUCITy U COCTaBy yda-
CTBYIOIINX B PEAaKIIHH BEIIESCTB, ITO TEIUIOBOMY (P PEeKTy, MO u3Me-
HEHUIO CTEeTICHEH OKHCIICHUSI XUMHUUIECKUX 2JIEMCHTOB);

7) xapaxmepuszoeams (onucvieams) OONIHE U CHEIHU(PUUIESCKHE
XUMHUYCSCKHE CBOMCTBA ITPOCTHIX U CIIOXKHBIX BEIIIECTB, ITOITBEPK-
Jasi OIIMcaHue NPUMEPAMU MOJIEKYJISIDHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOIIINX XUMHUYCCKUX peaKHHﬁ;

8) cocmaensames ypaBHEHHUS DIICKTPOIUTHUCCKON JTHUCCOIIAAITAH
KHCJIOT, IIEeJIOUEeH U CoJiel; MOJHbIE U COKpaIllEHHbIE YPAaBHEHUS pe-
aKIIMi MOHHOTO OOMEHA; ypaBHEHUSI PEAKIIMH, ITOATBEPKAAIOIINX
CYIIECTBOBAHHE F'€HETUYECKOU CBSI3U MEXK Y BEIIECTBAMHU pa3jIny-
HBIX KJIACCOB;

9) packpwvieams CYUHOCTh OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKkmuii IMOoCpeACTBOM COCTABJICHMSI JJIEKTPOHHOrO OajlaHca 3THX
peaxkumii;

10) npoernoszuposams CBOICTBA BELISCTB B 3aBHCHMOCTH OT HX
CTPOEHHUSI; BO3BMOYXKHOCTH NPOTEKAHUSI XUMHUYECKUX MpPEBpaIleHUun
B Pa3IMYHBIX YCIOBUAX;
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11) egwiuucnames OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJSIPHYIO
MaccChl BEIIECTB; MAaCCOBYIO JIOJIIO XUMHUYECKOTO dJjieMeHTa 1o ¢Gop-
MyJIe COCIWHEHMS; MAacCOBYIO IOJIO BEIIECTBAa B PacTBOpE; IPOBO-
JIUTH Pacy€ThI 110 YPABHEHUIO XUMHUYECKON PEeaKIuu;

12) credosams mpaBuiIaM TMOJIB30BAHHS XUMHUYECKOH MOCYHO0# U
JTa0opaToOpHBIM OOOpyIOBaHMEM, a TaKXKe IIpaBWJIaM OOpalleHUs
C BCIIECTBAMH B COOTBETCTBHUU C MHCTPYKLHUSIMH I1O BBIITOJIHEHHIO
JJaGOPAaTOPHBIX XMMHUUYECKUX OIBITOB MO IOJIYYEHHIO U COOMPaHUIO
ra3zoo0pa3HbIX BEHIECTB (AaMMHAKa U yIJIICKHUCIIOrO rasa);

13) nposooums peakuuu, MOATBEPKIAAOINIAEC KAYCCTBEHHBIH CO-
CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUJI-
Opomun-, nonun-, kapbonart-, ¢ocdar-, cummkar-, cyibdar-, TH-
JIPOKCHA-UOHBI, KATHOHBI aMMOHHUS W MOHBI M3YyYCHHBIX METaJIJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;

14) npumensms OCHOBHBIC OTECPAIMH MBICIUTEIBHON NEATEIBHO-
CTH — aHaJIU3 U CHHTE3, CPaBHEHHUE, 0000IICHNEe, CHCTEMaTH3aLHIO,

BBIAABJICHHUEC TIPHUYMHHO-CICACTBCHHBIX CBsI3ell — I U3YUYCHUA
CBONCTB BCIICCTB U XHMMHUYCCKHUX peaKHHﬁ; CCTCCTBCHHO-HAYYHbBIC
METOAbI ITO3HAHHUA — Ha6J'IIO,Z[CHI/IC, HU3MECPCHHUC, MOACINPOBAHHUC,

SKCIIEPUMEHT (peajbHBIH U MBICICHHBIN).
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ewwedlodu Behoged

TEMATUYECKOE TMJTAHWPOBAHWE

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE Bpems

8 KJIACC

(2 4y B Hegento, Bcero 68 4, M3 HUX 3 4 — pe3epBHOE BpeMS)

IIpuMepHbIe TEMBI,
pacKpbIBaoIye JAHHbIN
pa3jeJ nporpamMmsi,
¥ KOJINYECTBO YaCOB,
OTBOAMMOE Ha MX U3yYeHHe

OcHOBHOE coaepixKaHue

OCHOBHbIE BU/bI AeSITEIbHOCTU
06y4YarIMxcsa

Pa3)1eJ1 1. HepBOHa‘IaHLHLle XUMHYECCKHE ITOH

situst (20 1)

Tema 1. XuMusi — BaKHasi
06J1aCTh €CTECTBO3HAHUA U
NPaKTUYeCKOH JesaTeIbHO-
CTH YeJIOBEeKa

(CRY)

IIpenmer xumuu. Posib XuMuu B )KU3HHU
qenoBeKa. XMMUsI B CHCTEME HaYK.
MeTo/1bl TIO3HAHUS B XUMHHU.

Tena u BemecTBa. PU3NUECKUE CBONCTBA
BEIIECTB. ATpEraTHOE COCTOSTHUE
BellecTB. UucThIie BEIleCTBA U CMECH.
Cnoco6sbI pazaenieHus cmeceit. dusuue-
CKHE U XUMHYECKHe siBJIeHus. [Ipu3Ha-
KH U YCJIOBUSI IPOTEKAHUS XHMHYCCKUX
peakmii.

3HAKOMCTBO C MpaBUJIaMU OE€30TTaCHOCTH
1 npuémMamMu padoOThl B XUMHUYECKOU
J1a0opaToOpuH.

JleMoHCcTpauuu

1. JTabopaTopHOe 060pyI0BaHUE.

2. Paznuunble BUILI XUMHUYECKOM
OCYyAbI.

6 PackpbIBaTh CMBICII U3y4aeMbIX
TOHSITHUH.

6 PackpbIBaTh poJib XUMHUM B TIPUPOJIE U
’)KU3HU YeJIOBeKa, €€ CBs3b C APYTUMH
HayKaMH.

6 Pazimmyarhs 9UCTHIC BEIIECTBA U CMECH,
OJTHOPOJHBIC U HEOTHOPOIHBIE CMECH.

6 PasnuuaTh QU3NYSCKUEC U XUMUUYCCKHUE
SIBJICHUSI.

6 OmnpenessiTh TPU3HAKA XUMHUYECKUX
peaxiuii ¥ yCJIOBUS UX IIPOTEKAHUS.

6 CrieroBaTh paBUJIaM IOJIE30BAHUS
XUMHUYECKOH MOCYI0H U Ta00paTOPHBIM
obopyIoBaHHEM, a TaKXKE TpaBUIIaM
oOpalieHusi ¢ XUMUYSCKUMHU Belle-
CTBaMH B COOTBETCTBHU C HHCTPYKITHSI-
MU 10 BBITTOJTHEHUIO TTPAKTHIECKUX
pabor.
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3. O6pas1bI BEIIECTB.

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

JlaGopaTopHbIe U IPaKTHYECKUE
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 OBAPEHHOM COJIN)

6 IlimaHupoBaTh U MPOBOIUTE XUMHUYE-
CKMI SKCIEPUMEHT 110 U3YyUSHHUIO U
ONMHUCAaHUIO (U3UISCKUX CBONUCTB
BEIIIECTB, CIIOCOOOB pa3ieeHHs cMecei
BEIIECTB.

6 VMcrionb30BaTh NPHU BHITTOJIHEHUN
y4eOHBIX 3aJJaHUI U B IIpoliecce
HCCJIEJOBATENIBLCKOMN IeTENbHOCTH
Hay4YHO-NOIIYJIPHYIO JIUTEPaATypy
XUMHUUYECKOT'0 COIAEPIKAHUS, CIIPAaBOY-
HBbIE MaTepHalibl, pecypchl IHTepHeTa.

6 BeicTpauBaTh pa3BEPHYThIE IUCHbMEH-
HBIC U YCTHBIC OTBETHI C OIIOPOH Ha
nHdopMaInio U3 ydeOHUKA U CIIPaBOU-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3y4YE€HHBIN MOHSATUWHBINA anmnapat
Kypca XUMHHU

Tema 2. BemjecTBa
U XMMHYecKUe peaKnuu
(15 q)

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

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

Y YCJIOBUSI NIPOTEKAHUS XUMHUYECKUX
peakuuii. XuMHU4YECKUE YPAaBHECHUS.

6 [IpuMeHsITh €eCTECTBEHHO-HAYYHBIS
METO/IbI MO3HAHUs (B TOM UHCIIe
HaOJII0IeHNEe, MOJISJINPOBaHHE, KCIIe-
PHUMEHT) M OCHOBHBIE OIlepaluy
MBICITUTEIIBHOM JIesITeIbHOCTH (CpaBHe-
HUE, KIacCUDUKAIIHA) I U3YUCHHS
BEIIECTB U XUMHUYECKNUX PEaAKIIHIA.

6 PackpbIBaTh CMBICII H3y4aeMbIX
MOHSITHI X 3aKOHOB U IPUMEHSTH OTH
TOHSITHS TIPH OIMCAHUH CBOWCTB
BCIIESCTB U UX MMPEBPAICHHUIA.

6 Paznuuath GU3NUECKHE U XUMHYECCKUE
SIBJICHUSI, OOBSICHSITh UX CYIIIHOCTB C
TOYKH 3PEHHST ATOMHO-MOJICKYJISIPHOTO
YUYCHHUSI.
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,
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OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Tunel XUMHUYECKUX peaKIuil (coeuHe-
HUSI, PA3JI0’KCHUSI, 3aMCIIICHUS, OOMCHA).
3aKOH COXpaHEHHUS MacCChl BEIICCTB.

M. B. JIOMOHOCOB — yU&HBIH-2HIIUKIIO-
MEINCT.

JleMoHCcTpanuu

duznueckue siBJICHUS (pacTUPaHUEC
caxapa B CTyIIKe, KUTICHHE U KOHCHCa-
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-
JIeHCTBHE JKeje3a C PaCTBOPOM COJIHA
menu(Il)).

OIBIT, WITFOCTPUPYIOIIUI 3aKOH cOXpa-
HEHUSI MaccChl.

JlaGopaTopHble U NPaKTHYeCKHue PaGoThl
Jlabopamophvie onvimul:

[Ipumeps! Hpu3UUECKUX sIBICHHH (IL1aB-
JICHUE BOCKA, TasTHUEC JIbJIA).

6 Onpenensars NPU3HAKH XUMHUYCCKUX
peakiuii, yCIOBHs UX IPOTCKAHHUSI.

6 OOBSICHATH CYITHOCTh (PU3UUECKUX U
XUMHYECKHX SIBJICHUH C TOYKH 3PECHHUS
aTOMHO-MOJICKYJISIPHOT'O YUYCHUS.

6 KimaccuduipoBaTs XUMHYECKHE
peakiuu (110 YHUCIIYy U COCTaBY pearupy-
FOIIIUX U OOPa3yOIINXCS BEIIESCTB).

6 CocTtaBisiTh (hOPMYJIIBI OMHAPHBIX
BEIIECTB 110 BaJICHTHOCTH U OINPEIEISTh
BaJICHTHOCTH 110 (hopMyJiiamM BEIIECTB.

6 PacctraBiaTh k03P PpUIIHESHTH B ypaBHE-
HUSIX XUMHUYECKUX PEaKIIHi.

6 Cie1oBaTh MpaBUjaM MOJIb30BAHUS
XUMHYECKOH MOoCy 0! U JTaGOpaTOPHBIM
0060pyIOBaHHEM, 4 TAK)KE IIPaBUIIaAM
oOpailiieH#us! ¢ BEelIeCTBaMH B COOTBET-
CTBHUH C UHCTPYKIHUSAMU 110 BBITTOJIHE-
HHIO JTaOOPATOPHBIX XUMHUYECKHUX
OIIBITOB.

6 crionb30BaTh NPU BBINIOJIHEHUHU
y4eOHBIX 3a/IaHUI U B IIPOLIECCe
HCCIIE0BATEIBCKOMN NS TeIbHOCTH
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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

HAy4HO-TIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKAHUS, CIIPABOY-
HbIE MaTepuasl, pecypcel MHTepHeTa.

6 BricTpauBaTh pa3BEPHYTHIE MUCbMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
uHpOopMaIHio U3 yudeOHUKA U CIIPaBOY-
HBIX MaTE€pHaJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3yUYCHHBIH NOHATUHHBIA anmapatr
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 — snemMeHT u nmpocToe Bele-
cTBO. O30H — aAJUTOTpONHAsE 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.

Cnoco6bl noy4deHus: Kucjiaopoaa B
J1abOpaTOPHH U MPOMBIIICHHOCTH.
IIpumenenue kucinopona. Kpyrosopor
KHUCJIOpO/ia B TIPUPO/IE.

TerutoBoit 3 HEeKT XUMUISCKON peak-
IIUH, ITIOHATHUE O TCPMOXUMHYCCKOM
YPaBHEHHH, 3K30- M IHIOTCPMHUUYCCKUX
peakusx.

6 PackpbIBaTh CMBICI U3yYaeMBbIX
MOHSATHH U IPUMEHSITh 3TH HOHSTHS
TIpY ONMCAHUH CBOHWCTB BEIISCTB U X
peBpalleHuit.

6 XapakTepnu3oBaTh (ONHCHIBATBH)
CcOCTaB BO3/yXa, (U3NUECKHe U XH-
MHUYECKHE CBOMCTBA KHCJIOpO/ia,
CTIOCOOBI €TO TTOyYIeHHUsI, TPUMEHEHUE
U 3HA4YCHHUE B IPUPOJIE U KU3HU
9eIJI0BeKa.

6 CpaBHHBATh PEAKIINN TOPEHUS U
MEUJIEHHOT'O OKHUCJICHUSI.

6 Cobupats NpUOOPHI AJIs ITOJIyUSHHUS
KHCI0POAa (BEITECHEHUEM BOJIBI 1
BO3yXa).

6 Pacno3naBaTh ONBITHBIM NYTEM
KHCIIOPOJ.




[43

ewwedlodu Benoged

IIpooonowcenue maébn.
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OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

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

JleMoHCcTpanuu

BsaumoneiictBue pocdopa, cepbr

M JKeJie3a C KUCJIOPOa0M (BO3MOXKHO
HCITOJIb30BaHUC BI/IILGOOHLITOB).
OrmnpeseneHre CoepKaHUsI KUCIOPOaa
B BO3yXE€.

OMBITHI, AEMOHCTPUPYIOIIHNE YCIIOBHS
BO3HUKHOBCHMUSA U NPEKPALLICHUS
TOpPEHUS.

JlaGopaTopHble M NMpaKTHYeCKHue
pa6oTsl

Jlabopamopnuwiii onvim:

O3HakoMIIeHHE ¢ 00pa3IaMu OKCHUIOB.
ITpaxmuueckasn paboma.

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

6 Mcrionp30BaTh XUMHYECKYIO CUMBOJIH -
Ky JJI COCTaBJCHUS (POPMYJ BEIIECTB,
MOJICKYJISIPHBIX YpaBHEHUNW XUMHUE-
CKUX pEaKIWil C ydacTHEM KHCIJIOPOAaA.

6 OOBSICHATH CYITHOCTH DKOJIOTHYSCKHUX
pooJIeM, CBSI3aHHBIX C 3arps3HEHHEM
BO3ayXa.

6 CyieroBaTh mpaBmiiaM 0e30IacHoOi pado-
THI B JJAOOPATOPUHU MPHU UCITOJIH30BAHUHU
XUMHYECKOU TTOCYIBI 1 000PYIOBaHUSA,
a TaxKe IMpaBuUjaM OOpaleHUs C
TOPIOYMMHU BEIIECTBAMH B OBITY.

6 [InannpoBaTh U OCYIIECTBIISITH HA
MPAKTHKE XUMHUYECKHE dIKCICPUMEHTEI,
MPOBOJAUTH HAOIIOACHHUS, JIeIaTh
BBIBOJIBI TT0 PE3yJIbTaTaM dKCIIEPH--
MEHTA.

6 YyacTBOBaTh B COBMECTHOU padoTe
B IpyIIIe.

6 Mcrionp30BaTh MPHU BHITTOJIHEHUN
y4eOHBIX 3aJTaHUI U B IpOILIecce
HCCIIEIOBATEIbCKON NS TEIbHOCTH
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Botuucnenusn

— MOJICKYJISIPHOU MacChl KHCIOpOaa

¥ 030HA HAa OCHOBAaHHH aTOMHOM MacCChI
XHMHYECKOI'0 DJIEMCHTA

HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHYECKOTO COJEp>KaHUs, CIIPaBOd-
HbIE MaTepHaibl, pecypchl MHTEepHeTA.

6 BoicTpanBaTh pa3BEPHYThIC IUCbMECHHBIEC
U YCTHBIE OTBETHI C OMOPOii Ha nHpOpMa-
LIUIO U3 yYeOHHUKA U CIIPABOYHBIX MaTe-
puanoB, TpaMOTHO UCIIOJIb30BaTh N3yYeH-
HBIH NOHSATHUIHBIN annmapaT Kypca XUMUH

Tema 4. Bogopoga.
ITonaTue o KUcJa0OTAX
M COJIAX

(59)

Bonopon — sneMeHT u IIpocToe Bete-
ctBO. Haxoxnenue B nmpupone, pusnde-
CKHE U XMMHUYECKHE CBOHWCTBA (Ha
npuMepe B3aUMOACUCTBUSA C HEMeTasljIa-
MH U OKCHJaMH METAJJIIOB), TIPUMEHE-
HHE, CITOCOOBI MOJTYUCHUSI.

IToHsiTHE O KHCJIOTAaX U COJISIX.

JleMoHCcTpanuu

TTonyuenue, cobupanue U pacrio3HaBa-
HHE BOJIOpOJia.

I"openue Bosopona.

B3aumonerictBue Bo1opoia ¢ OKCUIOM
menu(Il).

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

Jlabopamopnuiii onvim:
B3anmozaeicTBHe KUCIOT C MeTalulaMu.
Ilpakmuueckas paboma:

Ne 4. TTosryuenue u coOupanue BOAOPOAa,
U3yUYE€HHE €ro CBOMCTB.

6 PackpbIBaTh CMBICI H3y4aeMbIX MOHS-
THH ¥ NPUMEHSITh OTH HOHSTHUS IIPU
OIMCAaHUM CBOMCTB BEIIECTB U X
npeBpalleHUM.

6 XapaKTepHu30BaTh (OMHCHIBATH)
(uszmyeckre U XUMHUYECKHE CBOMCTBA
BOZOPOJIa, CITOCOOBI €ro MOJIydeHHs],
IIpUMEHEHHE.

6 CoOupars npubop TS MOTYUYESHHUS BOJO-
pona.

6 11crioyib30BaTh XMMUYECKYIO CHMBO-
JIUKY JUIsl COCTaBIICHUsT popmyt
BEILIECTB, MOJICKYJISIPHBIX YpaBHESHUU
XUMHYECKHUX PEeaKIUui ¢ yyacTueM
BOJIOpO/A.

6 CiietoBaTh MpaBuiiaM 6e30MacHoOM
paboThI B 1a00pAaTOPUHU MIPH UCIIOJIb-
30BaHUN XUMHUYECKON MOCYIbI U
000pyIOBaHMUs, a TAK)KE IIpaBHUIIaM
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

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Boituucnenus

— MOJICKYJISIPHO# Macchl BEIlleCTBa Ha
OCHOBAaHHHM aTOMHOM MacChl XUMUYE-
CKHX DJIEMEHTOB

6 [InanupoBaTh U OCYIIECTBIISITH HA
OPAKTUKE XUMHUYECKHUE SKCIICPUMCHTHI,
MIPOBOJINUTH HAOIIOACHYSI, AeIaTh
BBIBOJIBI 10 pe3ybTaTaM dKCIIEPUMEHTA.

6 YyacTBOBaTh B COBMECTHOI paboTe B
rpymnre

Tema 5. KosinyecTBeHHbIE
OTHOILUIEHUA B XUMHUH
(4w

Konunuecrso Bewmecrsa. Mosb. Moisip-
Hast Macca. 3akoH ABoraapo. MoJsip-
HBIIT 00BEM ra3oB. PacuéTsl mo xummde-
CKHUM ypaBHCHHUSIM.

JleMoHCcTpanus
OO0pa3zubl BEMIECTB KOJIUIECTBOM 1 MOITB.

Buvtuucnenusn

— 00bEMa, KOJIMYECTBA BEIIECTBA ra3a
10 €ro U3BECTHOMY KOJIMYECTBY BeIle-
CTBa WJIN 00BEMY;

— 00BEMOB Ta30B MO YPaBHEHHIO
peaKInu Ha OCHOBE 3aKOHA OOBEMHBIX
OTHOIIICHUH Ta30B

6 PackphIBaTh CMBICI N3y9aeMBbIX
HOHATUH ¥ IPUMEHSITh 3TH MOHSITHS,
a Tak)Ke M3ydeHHBIE 3aKOHBI M TEOPUH
IJIs1 peLIeHUs pacu€THBIX 3a7ad.

6 BBHUCISITE MOJISPHYIO MAacCy BEIIECTB;
KOJIMYECTBO BelllecTBa, 00bEM rasa,
Maccy BEIIeCTBa;

6 IIpoBOAUTH PacU€ThI IO YPAaBHEHUSM
XUMHYIECKUX PEaKIHii: KOJIMIeCcTBa,
00BEéMa, Macchl BEIIECTBA IO U3BECTHO-
My KOJIMYECTBY, 00BEMY, Macce pearcH-
TOB HJIM TIPOYKTOB PEaKIIUH.

6 BricTpanBaTh pa3zBEPHYTHIE TUCHMEH-
HBIE ¥ YCTHBIC OTBETHI C OTIOPOii Ha MH-
opmarnio 3 yaeOHUKa U CIIPABOYHBIX
MaTepHaJIOB, TPAMOTHO MUCTIOIB30BaTh
U3Y4YEHHBIN MOHATUWHBIN anmapat
Kypca XUMUH
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TeMma 6. Boga. PacTBopbI.
IloHATHE 06 OCHOBAHUAX
()

duznyeckre CBOMCTBA BOIbI. AHAINU3
U CUHTE3 — METO/bI U3YUYECHHS COCTaBa
BO/JIBI.

XUMHYECKHE CBOMCTBA BOJbBI

(peakuu ¢ MeTajIaMHU, OKCUAAMU
METaJJIOB U HEMETAJLJIOB).

CoctaB ocHoBaHuK. [ToHsATHE 00 UHIU-
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 MpUPOIHBIX Boa. OxpaHa
M OYHCTKA IPUPOJTHBIX BOX.

JleMoHCcTpanuu

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

PactBOpeHue BeliecTB ¢ pa3InuyHON
PacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KMCIOT U
1IEeJI0YEH C MOMOIIBIO UHIAMKATOPOB.

JlaGopaTopHble M NpaKTHYeCKUe
pa6oThl

Ilpakmuueckas paboma.

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

6 PackpbIBaTh CMBIC U3yYaeMBbIX
MOHSATHH U IPUMEHSITH 3TH HOHSTHS
IpY OITMCAaHUH CBOHCTB BEIISCTB U UX
peBpalleHUil.

6 XapakTepn3oBaTh (PU3NIECKHE U
XHUMHYECKHE CBOWCTBA BOAEI, €€ POJIb
KaK pacTBOPHUTEISI B IPUPOIHBIX
poleccax.

6 CoCTaBJsATh ypaBHCHUSI XUMHYECKHUX
peakuuii ¢ yyacTHeM BOJIBI.

6 OOBSICHSITH CyITHOCTb DKOJIOTHYSCKUX
po0JieM, CBSI3aHHBIX C 3arps3HEHUEM
MIPUPOIHBIX BOJI, CITIOCOOBI OYUCTKH
BOJBI OT IPUMeECeii, MEPHI IO OXpaHe
BO/JI OT 3arpsI3HEHHUS.

6 [ltaHupoBaTh M OCYIIECTBIISITH HA
MPAKTUKE XUMHUIECKHE IKCIIEPUMEHTHI,
MPOBOAUTH HAOIIONEHMUS, 1e1aTh BbI-
BOJBI IO pe3yJIbTaTaM dKCIIEPUMEHTA.

6 CrieztoBaTh IIpaBMIIaM 0e30MacHOM
paboTHI B Ta00OpaTOPHUHU IIPH UCIIOTB30-
BaHUU XHUMHUYECKOH ITOCYABI B 000pya0-
BaHMUA.

6 IIpoBOAVTH BBIUYHUCIICHUS] C IPUMEHEHH -
€M TIOHSITHSI «MaccoBasl JOJISI BEIIeCTBA
B PacTBOpPE».

6 Vcrionp30BaTh NP BEITTOJTHSHUN
y4eOHBIX 3aJaHU U B IIpoliecce
HCCJIEIOBATENILCKOM e TeIbHOCTH
HAYy4IHO-NOIYJISIPHYIO JIUTEPATyPy
XAUMHUYECKOTr0 COACPIKaHMUsI, CIIPaBOY-
HbIE MaTepHalsbl, pecypchl MHTEepHeTa.
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IIpuMepHbIe TeMBI,
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Boituucnenus
— C HUCIIOJIL30BAHUEM ITOHSITHS «MaCCO-
Basi JOJIsSI BEILIECTBA B paCTBOPEY

6 BricTpauBaTh pa3BEPHYTHIE NUCHbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManHio U3 yueOHHUKA U CIIpaBOY-
HBIX MaTE€PHUAJIOB, TPAMOTHO HCIIOJIb30-
BaTh U3YYEHHBIN NOHATUWHBIA annapar
Kypca XUMHUH

Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKHux
coeAVHEeHU

(11 9)

Krnaccudukanus HeOpraHUIeCKUX
COCJIMHCHUN.

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

OcCHOBaHUSI: COCTaB, KJIACCU(DUKAIINS,
HOMEHKJIaTypa (MeXIyHapOoaHasT 1
TpUBHAJIbHAS), GUIUISCKUE U XUMHUUE-
CKHE CBOHCTBA, CIIOCOOBI TIOJTyUEHUS.
KucnoTsr: cocras, knaccudukamys,
HOMEHKJIaTypa, GU3HNISCKUEe U XUMHYe-
CKHe CBOMCTBA, CIIOCOOBI MOJIYUCHHUSI.
Psin akTUBHOCTH METaNIIOB.

6 KimaccuuuupoBaTth U3ydaemMbie
BEIIECTBA IO COCTAaBY M CBOWCTBAM.

6 CocTaBisiTh (hOPMYJIBI OKCHUJIOB,
KHUCJIOT, OCHOBAaHHM, COJICH U HA3LIBaTh
HUX 110 MEXIyHapOIHOW HOMEHKIIA-
Type.

6 IIporno3upoBaTh CBOMCTBA BEIIECTB HA
OCHOBE OOIIMX XUMHYECKHUX CBONCTB
HM3YYCeHHBIX KJIACCOB/TPYII BEIIECTB,
K KOTOPBIM OHH OTHOCSITCSI.

6 CoCTaBIISITH MOJICKYJISIPHBIC YpaBHE-
HUS peaKlnii, HWITIOCTPUPYIOIIMX
XHMHYECKHUE CBOMCTBA U CIIOCOOBI
MOJYYECHHS BEIIECTB N3YUYCHHBIX
KJIACCOB/TPYIII, a TaKXXe MOJATBEPIK/Ia-
)302118%0.4 FCHeTH‘leCKle B3aUMOCBSII3b
MEX 1y HUMHU.
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Conu (cpenHue): HOMEHKIIATypa,
CIIOCOOBI MOJIYYSHHUS, B3aUMOJICHCTBHE
coJieif ¢ MeTajIaMiu, KHCJIOTaMH,
[IeJI09aMH1 U COJISIMH.

T'eHeTnueckasi CBSI3b MEXKIY KilACCaMH
HEOPraHUIEeCKUX COCTUHEHHH.

JleMoHCcTpanuu

O06pa3ubl HEOPraHNYECKHUX BEIIECTB
Pa3TUYHBIX KJIACCOB.

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

Peakuus neitpanuzanuu.

BriTecHeHne ogHOTrO MeTaLIa APYTUM U3
pacTBOpa coJu.

JlaGopaTopHble U MpaKTHYeCKUe
pa6oThbl

Jlabopamopnvie onvimet:
B3aumonelictBue KUCIOT ¢ METaJIaMU.
ITonmyueHnne HEpaCTBOPUMBIX OCHOBAHUM.
B3aumoneiictBue HepacTBOPUMBIX
OCHOBAHMUH C KUCJIOTaMU.

Paznoxenne ruapokcuma meau(ll) mpu
HarpeBaHUU.

IIpakxmuueckasn paboma:

Ne 6. Pemrenne skcriepuMeHTaIbHBIX
3a7a4 1o Teme «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIMHEHUI.

Bovtuucnenusn
— I10 YpaBHEHUAM XUMHUYECKUX pEaKIUit

6 ITpon3BOINTE BEIYHUCIICHUS IO ypaBHe-
HHUSIM XUMHUYECKUX PEeaKIHil.

6 IltaHupoBaTh U OCYIIECTBIISITH HA
MpPaKTHKE XUMHUYECKHE dKCIIEPUMEHTEI,
MPOBOJUTH HAOIIOAEHUS, AeIaTh
BBIBOJBI 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

6 CrnenoBaTh IIpaBUiiaM 0e30MacHOM
paboThl B 1a6OPATOPHUU MPU UCIIOIB30-
BAaHUH XUMHYECKOH MOCYIBI U 000PyI0-
BaHUSA.

6 Vcrionp30BaTh NP BHITTOJIHSHUH
y4eOHBIX 3aJaHUI U B IIpoIiecce
HCCIIe0BATENIbCKOM NesITeIbHOCTH
HAyYHO-TIOIYJISIPHYIO JINTEPATypy
XHUMHYECKOTO COJIep>KaHUsI, CIIPaBOY-
HbIe MaTepHaibl, pecypcsl VHTEepHeTA.

6 BricTpauBaTh pa3BEPHYTHIE MUCHMEH-
HbIE U YCTHBIE OTBETHI C OITIOPOH Ha
uHGOPMALIMIO U3 YUeOHUKA U CIIPaBOY-
HBIX MaTEepHAaJIOB, IPAMOTHO HCIIOJIb30-
BaTh M3YUYEHHBIM NOHATUMHBIN anmapar
Kypca XUMHHU
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ewwedlodu Benoged

IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Paspen 3. [lepuoaunyeckuii 3akoH U [lepuoanyeckas cucreMa XMMHUYeCKHX 37ieMeHTOB /I. U. MeHaes1eeBa.
CTpoeHMe aTOMOB. XMMHU4YeCKasi CBSA3b. OKUC/IUTEIbHO-BOCCTAHOBHUTE/IbHbIE peakuui (15 u)

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

IlepBbiec MOMBITKH KJIaCCUMUKAIIIN
XHUMHUYCCKUX deMeHTOB. [ToHsTHe 0
rpynrnax CXOJHBIX 3JIEMCHTOB (IIeJI0Y-
HbIE€ U LIEJIOYHO3EMEJIbHbIE METalJIbl,
raJIOreHbl, HHEPTHHIC Ta3bl).

DJIeMEHTBI, KOTOPbIE 00pa3yroT
amMbOTepHBbIC OKCUIBI U THIPOKCHIBI.
ITepuonuueckuii 3akoH u Ilepuogu-
YyecKasi CUCTeMa XUMHUYCCKHUX DJIEMEHTOB
J. U. Menneneena. Ilepuonsl, rpynis,
noarpynnel. @uU3nyueckuii CMbICI
MOPSIAKOBOTO HOMEpA dIIEMEHTa, HOME-
POB mepUoOZia U IPyIIIbI.

Ctpoenne atoMmoB. COCTaB aTOMHBIX
siep. M3oromel. DnexkTporbl. CTpoeHUe
JEKTPOHHBIX 000JIOYEK aTOMOB TIEPBBIX
20 xumuueckux 3nemMeHToB [lepuoanye-
ckoti cuctemsnl . 1. Mennerneena.
XapakTepucTUKa XUMHYECKOTO DJIEMEH-
Ta 10 ero MnoJoXkeHuro B [lepuonuyeckoit
cucrteme J[. 1. MeHneneena.

6 PacKkpbIBaTh CMBICI IEPHOTUISCKOTO
3aKOHa.

6 ITonnMaTsk cylniecTBOBaHHE EPHOUYC-
CKOM 3aBUCHMOCTH CBOVMCTB XHUMHUE-
CKHX DJIEMEHTOB (M3MCHEHHUE PAJINyCOB
aTOMOB U DJIEKTPOOTPHUIIATEIILHOCTH)

M UX COCIUHEHHUHU OT ITOJIO)KEHHUS B
IIEPUONYCCKON CHCTEME U CTPOCHHUS
aTroma.

6 YcTaHaBJIMBAaTh CBSI3b MEXKY ITOJIOXKE-
HHEM 3JIEMEHTa B MIEPUOIUYCCKOM
CHCTEME M CTPOCHHEM ero aroma (CocTan
U 3apsiz siapa, o01ee YUCIIOo 3JISKTPOHOB
M pacmipeiesIieHHE X 10 SJICKTPOHHBIM
CIIOSIM).

6 IIporHo3upoBaTh XapakTep N3MEHEHHUS
CBOWCTB 2JIEMEHTOB U UX COSITMHEHUH 1O
rpynmnam u rnepuonam Ilepuoanyeckoi
CUCTEMBI.

6 XapakTepHu3oBaTh XUMHYECKHUE DJIEMEH-
THI IIEPBBIX TPEX MEPHUOJIOB, 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 [leproanaeckoil cuCTEMBI
xumudeckux snemeHToB . 1. Mennemne-
eBa.

O3HaKoOMJIEHHE ¢ 00pa3liaMHi METaJIJIOB
U HEMETaJUIOB.

JlaGopaTopHble M NpaKTHYeCcKHe
pa6oTsl

Jlabopamopnuiii onvim:
B3aumoneiicTBue ruipokcuia HIMHKA €
pacTBOpamMu KUCIOT U Heodei

KaJIbLIMST 10 X mosioxxeHuro B Ilepro-
nnueckol cucteme . 1. Menneneena.
6 CrnenoBatsk IpaBriiaM Oe3onacHoU pabdo-
THI B JIJaOOPAaTOPUH IIPH UCHOIB30BAHUU

XHUMHYECKOH ITOCyAbl 1 000pYyIOBaHUS.

6 BricTpauBaTh pa3BEPHYTHIE TMCBMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
uHGOPMALIMIO U3 YUeOHUKA U CIIPaBOY-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3yUYCHHBIN NOHATUHHBIN anmapatr
Kypca XUMHH.

6 Vcrionp30BaTh NP BHITTOJIHSHUH
Y4eOHBIX 3aJaHUN TEKCThI yueOHHKa,
crupaBodHble MaTepuansl (Ilepuognae-
CKYIO CHCTEMY XUMHYECKHUX SJIEMEHTOB
J. U. Menneneesa, TaOIHUILy paCTBOPH-
MOCTH KHUCJIOT, OCHOBAHUU M COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUN PsIIT
HanpspDKeHUH MEeTaJluIoB).

6 Vcrionp30BaTh NP BBHITTOJIHEHUH
Y4eOHBIX 3aJaHUI U B IIpoliecce
HUCCIIEOBATEIbLCKON AeATEIIbHOCTH
HAYyYIHO-TIOITYJISIPHYIO JINTEPATypPy
XHUMHYECKOTO COJACPIKAHUs, CIIPaBOY-
HBIE MaTepHanbl, pecypcsl HTepHEeTa

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

(84)

3HeKTpOOTpI/IHaTeJIBHOCTB aToMOB
XUMHUYCCKHUX DJICMCHTOB.

XuMHu4iecKasl CBsI3b (I/IOHHaSI, KOBaJICHTHAas
IoJIsIpHasi U KOBAJICHTHAs1 HeHOJI}IpHaSI).

6 PacKpbIBaTh CMBICI U3y9aeMBbIX
TTOHSITHIA.

6 OrmpenensaTh BUI XUMHUYECKOH CBI3H
B COCOIUHCHUMU.




or
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OxonuaHue maoii.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

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

JleMoHCcTpanuu
OKHCIUTEIBFHO-BOCCTAHOBHUTEIbHEBIE
PeaKkImu: TOpeHue, peaKIIuu pa3ioxKe-
HHUsI, COCOIUHCHUS

6 OnpenensiTh CTEIeHb OKUCIICHUSI
XUMHYECKOr0 dJIeMeHTa 1o (popmyire
€r0 COCIUHCHHSI.

6 OmipeIeIsATh 2JIEMEHT (BEIIECTBO) —
OKHCIIUTEJb U 3JIEMEHT (BEIIECTBO) —
BOCCTAaHOBHTEIIb.

6 OOBSICHATH CYIITHOCTH MPOLICCCOB
OKHCJICHUS U BOCCTAHOBIICHHSI.

6 CoCTaBIISITh 2JICKTPOHHBIN OanaHC ¢
y4E€TOM YHCIIa OTHAHHBIX U MPHHSITHIX
SIEKTPOHOB.

6 CoCTaBJIsITh YPAaBHEHHE OKHUCIITUTEIIb-
HO-BOCCTaHOBUTEJIILHOMN peaKInH.

6 Vcrionp30BaTh NP BHIITOJIHEHUN
y4eOHBIX 3aJITaHUN TEKCTHl Yy9eOHUKA,
CIIpaBOYHBIC MaTepHuaIbl (IepuoINYe-
CKYIO CHCTEMY XHUMHYECKHUX 3JIEMEHTOB
. . Menneneesa, TaOIuLly pacTBOPHU-
MOCTH KHCJIOT, OCHOBAHUN U COJIeH B
BOJIC, DJICKTPOXUMHUUYCCKUN PsIIT
HaIPsDKEHUH METallIoB)
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9 KNACC

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

IIpuMepHbIe TEMBI,
pacKpbIBaloIye JAHHbIH
pa3jeJ HIporpaMmsli,
¥ KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI AeATEJTbHOCTU
06y4YalIMXcsa

Pazpesn 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 DJIEMEHTOB IIEPBBIX TPEX
MIEPUOJIOB, KaJNsl, KaJbIIUsI 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). XUMHUYECKUEC
CBOWMCTBA BEIIECTB, 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
HUX CTPOCHUSI.

6 XapaKTepHU30BaTb XUMHYECKHE
3JIEMEHTHI IIEPBBIX TPEX NEPUOIOB,
KaJIUSI ¥ KaIbIIUs 110 UX ITOJIOKCHHUIO
B Ilepuonuueckoii cucreme 1. 1. Men-
nereena.

6 KiraccudumpoBaTh 1 Ha3bIBaTh
HEOpraHUYeCKHE BEIIeCTBAa U3YyUYCHHBIX
KJIACCOB.

6 OnmceIBaTh OOIINE XUMHUYIECKHUE
CBOIiCcTBa BELIECTB PA3JIMYHbIX Kjlac-
COB, IIOATBEPKaTh CBOMCTBA MpUMepa-
MH MOJICKYJISIPHBIX YPaBHECHHU XHUMU-
YECKHUX peaKIIuil.

6 OnpenensiTh BUJ XUMHUYECKOU CBSI3U U
THUIT KPUCTAJUIMYECKON PeHIETKN
BEII[CCTBA.

6 [Iporuo3npoBaTh CBOICTBa BEIISCTB B
3aBHCHUMOCTH OT UX CTPOCHHSI.

6 BricTpanBaTh pa3BEPHYTHIC TUCHMEH-
HBIC U YCTHBIEC OTBETHI C OIIOPOif Ha
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IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBbIE 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

uH(GOPMALIHIO U3 yYeOHUKA U CIIPaBOY-

HBIX MaTE€PHUAJIOB, TPAMOTHO HUCIIOJIB30-

BaTh M3YYECHHBIM NOHSATUNHBIN anmapar
Kypca XUMHH.

6 Mcrionp30BaTh NP BHITTOJTHEHUHN
y4eOHBIX 3aJaHUH U B IIpoLiecce
HCCIIeJOBATEIbCKON NeATEIbHOCTH
HayYHO-TIOMYJISIPHYIO JINTEPATYPy
XHUMHYECKOr'0 COJIePIKaHUsI, CIIPaBOY-
HBbIEe MaTepHabl, pecypcbl MHTEpHETA

Tema 1. OCHOBHbIE 3aKOHO-
MEPHOCTH XMMUYeCKUX
peakumi

(49

Knaccudukanmss XUMHUYESCKUX peaKnii
110 Pa3JIUYHBIM MPHU3HAKaM (110 YHUCITY U
COCTaBY y4YacCTBYIOIIUX B PEAKIIMHU
BEIIECTB, 110 TETUIOBOMY 3(pdeKTy, 1o
U3MEHEHHUIO CTEIEHEN OKUCIEHUST
XUMHUYECKHUX 3JIEMEHTOB, 110 00paTHMO-
CTH, 110 YYACTHIO KaTajn3aTropa).

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

6 PackpbIBaTh CMBICI N3y4YaeMBbIX
HOHSTUH Y IPUMEHSITh 3TH MOHSITHS
[P ONTUCAHUN CBOMCTB BEIIECTB U UX
MpeBpanieHuM.

6 KimraccuuuupoBath XUMHYIESCKHE
peakiuy 1o Pa3JIHYHBIM IIPHU3HAKAM.

6 YcTaHaBINBATh 3aBUCUMOCTE CKOPOCTH
XUMHUUYECKON pEaKLMU OT Pa3IUUHbIX
(paxToposB.

6 ITpOrHO3UPOBATH BO3MOYKHOCTH
NpPpOTEKaHUA XUMHUYECKUX IPpEeBpalIlc-
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
XUMHYECKOTO PAaBHOBECHSI.
OKHUCIINTEIIbHO-BOCCTAHOBUTEIIbHBIC
peakuu (3JICKTPOHHBIN OallaHC OKUCITH-
TEJIbHO-BOCCTAHOBUTEIILHON PEaKIIUN).

JleMoHCcTpanuu

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

2. Bo3neiicTBrue kaTtanu3aTtopa Ha
CKOPOCTh XMMHYECKOH PEaKIUU.

3. Ilpumepsr HeOOpaTUMBIX U OOpaTH-
MBIX peaKkIUi.

4. CMmenieHne paBHOBECHS XUMHYIECKON
peakmum.

Botuucnenusn

— KOJIMYECTBa BEllecTBa, 00bEMa U

MaccChl peareHTOB WTH MPOIYKTOB MO
YpaBHEHHUSAM XUMHYECKHX pPeaKIuil

6 OmnpenensiTh OKUCIUTENb U BOCCTAHO-
Butens B OBP.

6 COCTaBIISITh JICKTPOHHBIN OanaHc
peaxIuu.

6 IIpon3BOANTH BEIYUCIICHUS [0 XUMHUYE-
CKHMM ypPaBHECHUSIM.

6 BricTpanBarh pa3BEépHYyTHIC TUCHMEH-
HBIC U YCTHBIC OTBETHI C OITIOPOH Ha
uHGOPMALIMIO U3 YUeOHUKA U CIIPABOY-
HBIX MaTEPHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3y4YE€HHBIH MOHSATUNWHBINA annapat
Kypca XUMHH.

6 Vcrionp30BaTh NP BHITTOJIHSHUH
Y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIE0BATENbCKOM AeATEIbHOCTH
HAay4YHO-IONYJISIPHYIO JINTEPATy Py
XUMHYECKOTO COACPIKAHUS, CIIPaBOY-
HBIE MaTepHansl, pecypcsl HTepHETa

Tema 2. dJIeKTpoIMTHYECKasA
aucconvanusa. XuMudecKue
peakuuu B pacTBoOpax

(89)

Teopust 3MEKTPOTUTHICSCKONU THUCCOIIHAA-
IUH. DJICKTPOJIUTHI U HEIJICKTPOJIUTHI.
KaTtnoHsl, aHMOHBI. MeXaHU3M JUCCO-
[UANUU BEMISCTB C PA3IUIHBIMHA
BUIAMU XUMHUYECKOU cBsi3u. CTeneHn
nucconuani. CUIbHBIE U cl1adble
3JICKTPOJIUTHIL.

6 PackpbIBaTh CMBIC] HU3y4aeMbIX
MMOHSITHUH, @ TAK)KE CMBICII TCOPUU
INCKTPOJIUTUUECKON JIMCCOLIMAIINH.

6 OOBSICHATH NPUYUHBI JIEKTPOIIPOBOI-
HOCTH BOJIHBIX PaCTBOPOB.

6 COCTaBIISITh YPaBHEHUS JUCCOIHAIITN
KHCJOT, MISJIOYECH U COJICH, ITOJIHBIC
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ewwedrodr seroged

IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Peaknuu nonHoro obmMeHa, yciaoBHUs UX
npotekaHus. FIoHHBbIE ypaBHEHUS
peaknuii.

XHUMHYECKHE CBOMCTBA KHUCIOT, OCHOBA-
HUU U COJIeH B CBETE MpEACTaBICHUI 00
3JIEKTpoJIMTHYEeCcKOll nuccounanuu. Cpena
pactBopa. [loHsiTHe 0 ruapOIN3€e COJIe.
KauecTBeHHBIC peakIIUy Ha KaTHOHBI

U aHUOHBI.

JleMoHCcTpanuu

DekTpuyeckasi MpPOBOANMOCTE PACTBO-
POB BEIIECTB; IBHKEHUE HOHOB B DJICK-
TPUUESCKOM TOJIC.

OMbITHI, WITFOCTPUPYIOIINE TTPU3HAKA
MPOTEKaHUs PeaKIUi HOHHOTO OOMEHa.
OnBbITHI TI0 ONPEACICHUIO CPEJIbl B
pacTBOopax cosei (xjopuaa HaTpus,
KapOOHaTa HATpHs, XJIOPHUA IUHKA).

JlaGopaTopHble U MpaKTU4YeCKHe
pa6oThbl

Jlabopamopnuviil onvim:

Peakiium MOHHOTO OOMeEHa B pacTBOpax
SJIEKTPOJINTOB: cyib(para memxu(Il)

U COKpAIIEHHBIC HOHHBIC YPaBHCHHS
XUMHUYECKUX PEaKIINii HOHHOTO
obMeHa.

6 [InanupoBaTh U OCYIICCTBIISITh HA
OPAKTUKE XUMHYECCKHUE SKCIIEPUMEHTHI,
MIPOBOJUTH HAOIIIOICHMUS, 1e1aTh
BBIBOJIBI T10 pe3yJIbTaTaM KCIECPUMEH-
Ta.

6 CresoBaTh npaBuiamM 0e30MacHOM
paGoThI B 1a00paTOPUH IIPH UCTIOIB30-
BaHUHU XUMHYECKOH TTOCYBI U 000PYI0-
BaHUSI.

6 [Ipou3BOAUTH BBIYUCIICHUS MO XUMHUYC-
CKUM ypaBHCHUSIM.

6 BeicTpanBaTh pa3BEépPHYTHIC MUCHbMEH-
HbIC U yCTH])le OTBETHI C OHOpOﬁ Ha
HH(GOPMAIIHIO U3 yYeOHUKA U CIIPaBOY-
HBIX MaTepHUajoB, IPAMOTHO HUCHOJIb30-
BaThb M3y4YCHHBIH NOHATHUHHBINA anmapart
Kypca XUMUH.

6 Mcnionp30BaTh IPU BBIITOJITHCHUN
y4eOHBIX 3a/laHHUil U B poIecce
HCCIIEIOBATEIbCKON NS TEIbHOCTH
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U mEnoun, kKapOoHaTa HATPHUS U COJIsI-
HOM KHUCJIOTHI, peaKlusl HeUTpaau3anuu
MeXIy THAPOKCUIOM KaJIus U COISTHOM
KHCJIOTOM.

IIpakmuueckasa paboma.

Ne 1. Pemrenne sKcrepuMeHTaJIbHBIX
3ajJ1a4 10 TEeMeE.

Bovtuucnenusn
— II0 YpaBHEHUSAM XUMHUYECKUX peaKIInit

HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHUUYECKOT'0 COACpKaHUsl, CIIPaBOY-
HbIE MaTepHaIbI, pecypchl MIHTepHeTa

Paszaen 2. HemeTaslibl M UX coeUHEeHMS (24 4)

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

O6mast XxapaKTepHUCTHKA TaJIOTCHOB.
OCOOEHHOCTH CTPOCHUS ATOMOB 3THUX
3JIEMEHTOB, XapaKTEePHBIC JJIsI HUX
crerienn okuciaeHus. CTpoeHue u
(pu3nueckre CBOMCTBA MTPOCTHIX Be-
MIECTB — TaJIOTeHOB. XUMHUYIECKHUE
CBOICTBa Ha IIpUMepe Xjaopa (B3anMo-
JeficTBHE ¢ MeTaJNIaMH, HeMeTaJlulaMH,
uiesioyamMu). Xsoposogopona. CorsiHast
KHCJIOTa, XUMHUYECKHe CBOMCTBA,
MoJiydyeHue, npuMeHenne. Kauecten-
HBIC p€aKIIMH Ha raJlIor€Hu-uOHbI.
JeiicTBue XJjiopa U XJI0pOBOAOpOaa Ha
OpraHusM uesjoBeka. Bakueime
XJIOPpUAbI U UX HAXOXKACHUE B IIPUPOAC.

JeMoHCcTpanuu
Bujieomarepuasl: TajJOreHbl U UX
COEIMHEHMSI.

OO0pa3ubl XJIOPUIOB.

6 OOBICHATH O0IIE 3aKOHOMEPHOCTH B
M3MEHCHHUHU CBOHCTB HEMETAJIJIOB M UX
COCJIMHECHUI B IIpeeiiaX MaJjlbIX MepHO-
JIOB M IJIaBHBIX noarpym Ilepuoanye-
CKOl CUCTEMBI XUMHUYECKHX DJIEMEHTOB
¢ y4éTOM CTPOCHUS UX aTOMOB.

6 Xapaktepu3oBaTh GU3NUCCKHUE U XH-
MHYECKHE CBOMCTBA MPOCTHIX BEIISCTB
raJoreHoB (Ha IIpuUMepe Xjaopa) u
CJIOKHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpUJA HATPHS), CIIOCOOBI UX MOJTyYe-
HUsA, IPUMCHCHUEC U 3HAYCHUEC B
IIPUPO/JIC U )KU3HU YSIIOBEKA.

6 OrpenesiTh raJIOreHHUI-UOHBI B
pacTBope.

6 [InanupoBaTh U OCYLIECTBIIATL Ha
NMPaKTUKE XUMHYCCKUE DKCIICPUMCEHTDI,
MIPOBOIUTH HAOTIOACHUS, AeIaTh
BBIBO/IBI 110 pe3yJIbTaTaM 3KCIICPUMCHTA.




Fl4

ewnwedrodn enoged

IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

JlaGopaTopHble U NpPaKTU4YeCKHe
pa6oTsl

Jlabopamopnuviil onvim:
Pacno3znaBaHue XJI0pUIA-UOHOB.
Ilpaxmuueckas paboma:

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

Botuucnenusn

— 110 yPaBHEHUSIM XUMHUYECKUX PeaK-
U, €CJIN OJIMH U3 PEarcHTOB JaH B
H30BITKE;

— 00BEMOB Ta30B O yPAaBHEHUIO
peaKkiuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHUIT Ta30B

6 CrenoBaTth npaBuiiaM 0e30ITacHOi pado-
THI B 1a00OpaTOPHH IIPH UCITOJIB30BAHUH
XUMHYECKOH MOCYIbI 1 000PYTOBAHUS.

6 BricTpanBaTh pa3BEpHyThIC MUCHMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManHio U3 yueOHHUKA U CIIpaBOY-
HBIX MaTE€PHUAJIOB, TPAMOTHO HUCIIOJIB30-
BaTh M3YYECHHBIM NOHATUNHHBIN anmapar
Kypca XUMHH.

6 Vcrionp30BaTh NP BHIITOJHEHUN
y4eOHBIX 3aJaHUN U B TIpOIiecce
HCCIIeJ0BATEILCKON e TEIILHOCTH
Hay9IHO-TIOITYJISIPHYIO JINTEPATyPy
XHUMHYECKOr'0 COJIePIKaHUsI, CIIPaBOY-
HBIE MaTepHaibl, pecypcsl HTEpHETA

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

OO111as XapaKTepUCTHKa 3JIEMEHTOB
VIA-rpynmnsl. OCOOEHHOCTH CTPOSHUS
aTOMOB 3THX 2JIEMEHTOB, XapaKTepPHEIE
U1 HUX CTeIeHu okucieHus. CTpoeHue
" GU3NIECKUE CBOMCTBA IMPOCTHIX
BEIIECTB — KHUCJIOPOJia U CEPBHI.
AnmoTrponHble MOIU(PUKAIUN KHCIOPO-
a U cepbl. XMMHUYECKHE CBOMCTBA CEpHhI.
CepoBoniopon, cTpoeHue, pusnyeckue

6 OOBSCHSITH OOIIHEe 3aKOHOMEPHOCTH
B U3MEHEHHU CBOWCTB AJIEMEHTOB
VIA-rpynmsl ¥ UX coeJUHEHUH
C y4€TOM CTPOEHHUS UX aTOMOB.

6 XapakTepuzoBaTh (QUIUUCCKUEC
1 XUMHUYIECKHE CBOMCTBA IIPOCTOTO
BEILIECTBA CEPhI U €€ COeAUHEHU N
(cepoBomopona, OKCHUIIOB CEPEI, CEpHOIt
KHCJIOTEI, CyJIb(}ATOB), CIIOCOOBI UX
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U XUMHUUYecKHue cBoiicTBa. OKCHABI CePBI
KaK IIPEJACTaBUTEIIN 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 CEpHON KUCJIOTHI. ANllapaTsl U
MPOTEKAIOIINE B HUX MPOIECCHI (Ha MpH-
Mepe NPOU3BOJACTBA CEPHOI KUCIIOTHI).
Conu cepHOM KMCIOTHI, KaueCTBEHHAasI
peakumns Ha cyib(aT-HuoH.

Haxoxaenue cepbl 1 €€ COeIMHEHUN

B pupojie. XUMHUIECKOE 3arpsI3sHEHUE
OKpY Karomei cpesbl COeAMHSHUSIMH
cepsl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE
BO3/IyXa U BOZOEMOB), CIIOCOOBI €To
MpegOTBPaLLCHHUS.

JleMoHCcTpanuu

Konnexknuu (Bumeomarepuansl): cepa
U €€ COeJIMHEeHMUSI.

OO6yrnuBaHUe caxapa IoJ 1eficTBHEM
KOHIICHTPUPOBAHHOW CEPHOI KUCIIOTHI.

JlaGopaTopHble U MpaKTUYeCKUe
pa6oTsl

JlabopamopHbie onvimoi:
O6HapyxeHue cyiab(par-uoHOB.
BzaumopeiicTBre pa3dbaBiIeHHON CepHOM
KHCJIOTBI C [IUHKOM.

MOJIy4YeHHUs, MPUMEHEHHUE U 3HAUCHUE
B IPUPOJE U )KU3HH YeJIOBEKA.

6 OrnpenessiTh HAIMYHE CYJIb()aT-HOHOB
B pacTBOpE.

6 OOBSCHITH CyITHOCTb DKOJIOTHISCKUX
npooieM, CBsI3aHHBIX C ITlepepaboTKoit
COEIUHEHUH Cephbl.

6 IltaHupOBaTh U OCYIIECTBIISITE HA
MPaKTUKE XUMHUYECKUE IKCIICPUMEHTHI,
OPOBOIUTH HAOIIOACHUSI, IeIaTh
BBIBOJIBI 11O pe3yJIbTaTaM dKCIICPHUMEHTA.

6 CiietoBaTh IpaBuiiaM 0e30MacHOM
paboThI B Ta00OpaTOPHUHU IIPH UCIIOIB30-
BaHUHU XUMHUYECKOH ITOCYAbI U 000PyH0-
BaHMSI.

6 IIpon3BOANTE BEIYUCIICHUS IO XUMUIE-
CKHMM ypaBHEHUSIM.

6 Vcrionp30BaTh NPHU BBHITTOJHEHUH
y4eOHBIX 3aJTaHUN TEKCTHI YIeOHUKA,
crupaBodHble MaTepuaisl (Ileprnognae-
CKYIO CHCTEMY XHUMHYECKHUX DJIECMESHTOB
J. U. Menneneesa, TaOIHUILy pacTBOPH-
MOCTH KMCJIOT, OCHOBaHUM U coser
B BOJI€, DJIEKTPOXUMHUYECKUN PsIT
HarpsHKEHUH METallIoB).

6 lctionp30BaTh P BBHITTOJHEHUH y4e0-
HbBIX 3aJJaHUN U B TIPOLIECCE MCCIIeI0Ba-
TEJILCKOM JACATCIIBHOCTHU HAYYHO-TIOITY -
JISIPHYIO JINTEPATypPy XUMHUIECKOTO
COJIepIKaHusl, CIIPaBOYHbIC MaTEepHAaJIbL,
pecypcsl UuTepHeTa




8y

ewwedrodr seroged

IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Boituucnenus

— [0 YPaBHEHHUSIM XUMUYECKUX PEaKIIHil;
— MaCCOBOM JIOJIA BBIXOJA MPOJAYKTA
peakuuu

Tema 5. O611as1 XapaKTepu-
CTMKa XUMHY€eCKHX 3/1eMeH-
TOB VA-rpynimsl. A3or,
¢docdop u ux coeuHEeHUA
(72

O61mast XxapakTepHUCTHKA DJICMEHTOB
VA-rpynnel. OCOGEHHOCTH CTPOCHHS
aTOMOB 3THUX 2JIEMEHTOB, XapaKTEPHBIC
JJISI HUX CTETICHU OKUCIICHUSI.

A3O0T, pactipocTpaHeHHe B IPUPOJIEL,
¢u3mUecKkne U XUMHUYECKUEe CBOMCTBA.
KpyrosopoT azoTa B npupo/e.
AMMUaK, ero GU3NIECKUEe U XUMHUYe-
CKHE CBOMCTBA, MOJYYCHHUE U MPUMEHE-
Hue. Comm aMMOHUS, X (PU3HIECKHe

U XUMHUYECKUE CBOWCTBA, MPUMEHEHUE.
Ka'—IeCTBeHHaﬂ peaKis Ha HOHBI
aMMOHWUSI.

A3oTHas kuciorta, e€ pusnueckne

W XUMHYECKHE CBOicTBa (00IIHe Kak
MpeACTaBUTENIsI Kjlacca KUCIIOT U
crienndudeckue). Mcmonp3zoBanue
HUTPATOB U COJICHH aMMOHUS B Ka4eCTBE
MHHEPAJIBHBIX yIOOPCHUM.

6 OOBSCHSITH O0OIINE 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOWCTB 2JIEMEHTOB
VA-rpynnsl ¥ X COEIMHEHUHN ¢ y4€TOM
CTPOCHHS UX aTOMOB.

6 XapakTepuzoBaTb GHU3INISCKUE U
XUMHYECKHE CBOMCTBA IMPOCTHIX
BeIIecTB a3oTa U pocdopa u ux coenu-
HEHUH (aMMHaKa, coJeii aMMOHUS,
a30THOM KHCJIOTHI, HUTPATOB, OKCHJIA
pocdopa(V) u pochopHOiIt KUCITOTEHI,
(ocdaToB), crrocoOBI UX MTOITYYCHUS,
IIPUMEHEHUE U 3HAYEHUE B IIPUPOAE
Y )KU3HH YEJIOBEKa.

6 OnpenensiTh MOHbI aMMOHUS U (oc-
(aT-moHbI B pacTBOpE.

6 OOBSICHATH CyITHOCTH YKOJIOTHISCKUX
po6JIeM, CBSI3aHHBIX C HAXOXKICHUEM
coennHeHU azota u pocdopa B
OKpYyJKarollel cpese.
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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.

Oxkcun ¢pochopa(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

Konnexmuu: pocdop u ux coenuHeHUS.
B3aumoneiicTBrue KOHIEHTPUPOBAHHON
a30THOI KHUCJIOTBI C MEIBIO.

JlaGopaTopHble U MPpaKTUYECKHUE
pa6oTsl

Jlabopamophuvie onvimel:

1. BzaumoeiicTBre COJIENM aMMOHUS

C MIETOYBIO.

2. O3HaKOMIICHUE ¢ 00pa3laMu a30THBIX
1 GochHOpHBIX yIOOpESHUI.
Ilpakmuueckas paboma:

Ne 3. [Tonmyuenne amMmuaka, U3y4eHue
€ro CBOMCTB.

Botuucnenus
— [0 YpaBHEHHUSIM XMMHUYECKUX peak-
o

6 IltaHupoBaTh U OCYIIECTBIISITE HA
MPaKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOIUTH HAOIIOACHUS, 1eIaTh
BBIBOJIBI TIO pe3yJIbTaTaM 3KCIIEpH-
MCHTA.

6 CrnenoBaTh IIpaBUiiaM 0e30MacHOM
paboTHI B 1abopaTOpHUM MIPU UCTIOIB30-
BAaHUM XUMHYECKOHU MOCYIBI U 000PyI0-
BaHUSA.

6 IIpon3BOAUTH BBIYUCIICHHUS 10 XUMHUYE-
CKHMM ypPaBHECHUSIM.

6 Vcrionp30BaTh NP BHITTOJIHSHUN
y4eOHBIX 3alaHUN TEeKCTHI YUeOHUKA,
CIIpaBOYHBIC MaTepHaibl (IIepHoIrIe-
CKYIO CHCTEMY XUMHUYECKHUX SJIEMEHTOB
J. 1. Menneneesa, Tabiuiy pacTBOpH-
MOCTH KHUCJIOT, OCHOBAHUU M COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKUN PsIIT
HaIIPSHDKSHUH METaJlJIOB).

6 Vcrionp30BaTh NPYU BHITTOJHEHUH
yJeOHBIX 3aJaHUI U B IIpoIlecce
HCCIIeI0BATEIIECKOM JIesITEIbHOCTH
HAYYIHO-TIOITYJISIPHYIO JINTEPATypPy
XAMHUYECKOr0 COJIep KaHusl, CIIpaBOY-
HBIE MaTepHansl, pecypcsl HTEepHETA




0S

enwnediodn Kkenoged

IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Tema 6. O611asa XapaKTepuc-
THKa XUMH4YeCKHX 3JIeMeH-
TOB IVA-rpynnsi.

Yriepoa u KpeMHUI U UX
coeAUHEeHU

8w

VYriaepon, aJIoTpomHble MOAUDUKA-
1M, PACIIPOCTPAHCHUE B IPUPOIL,
(pHU3NUECKHE U XUMHUYCCKUE CBOMCTBA.
Ancopbuusi. Kpyrosopot yriepoaa

B IIPUPOJIE.

Oxcunsl yriepona, ux GHU3HISCKHUe

1 XMMHUYECKUEe CBOHCTBA, NX JSHCTBHE
Ha YKUBBIE OPTaHU3MBI, ITI0JIy4YCHHE

H TIpUMEHEHHNE. DKOJIOTUIEeCKue pode-
MBI, CBSI3aHHBIE C OKCHIOM YTJIEPO-
na(IV); rumore3a riio6aibLHOIO MOTEIIe-
HUSI KJIUMAaTa; MapHUKOBBIN 3P dexT.
VYronbHast KUCJIOTa U €€ COJIH, X
ur3nUeckne U XMMHYECKHE CBOICTBA,
noixydeHue u npumeHenne. KauectBeH-
Hasl peakIys Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue kapOOHATOB 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 BEIIECTBaX: JKHUpax, OelKax,

6 OOBSICHATH O0IIMEe 3aKOHOMEPHOCTH
B U3MECHEHHUU CBOWMCTB 2JICMEHTOB
IVA-rpynmnel u ux coeiuHeHui ¢ yué-
TOM CTPOCHUS UX aTOMOB.

6 XapakTepu3zoBaTh (pusnueckKre

U XUMHYECKHE CBOMCTBA MPOCTHIX

BEIIECTB yrjiepoJa U KPEMHUs U UX

coeMHEeHUH (OKCUIIOB yIjiepona,

YTOJIBHOW KHUCIIOTHI, KapOOHATOB,

OKcHJla KPEeMHHUS, KPEMHHUEBOI KHUCJIO-

ThI, CHUTHKATOB), CIIOCOOBI UX TOJIy4e-

HUsI, IPUMEHEHHE U 3HAYCHHUE B

OPUPOJIE U )KU3HU YEJIOBEKA.

OmnpenensTh KapOOHAT- U CHIINKAT-

HOHBI B PacCTBOpE.

6 O0OBACHATH CYIIHOCTBH DKOJIOTUYECKUX
Mpo6JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
YTJICKHUCIIOTO Ta3a B OKPY KAIOIIeh
cpene.

6 nmrocTpupoBaTh B3aMOCBS3b
HEOpPTraHWYECKHUX COCTMHEHUN yriiepojia
U OPTaHUYECKUX BEIISCTB.

6 [InanupoBaTh U OCYIIECTBIIAThL Ha
MIPaKTUKE XUMHYECKHE dKCIICPUMEHTEHI,

o
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yrieBonax. MarepuaibHOE € JUHCTBO
OpPraHNYEeCKUX U HEOPTraHUIECKHX
COEIUHEHUM.

Kpemunii, ero ¢pusudeckue u Xxumude-
CKHE CBOMCTBA, IMOJIy4YCHHUE U IPUMEHE-
HUE B DJICKTPOHHUKE.

CoenrHEeHNs KPEMHHUsI B IIPUPOJIE.
OO0mue npeacTaBIeHUus 00 OKcuae
kpemHMsA(IV) m KpeMHUEBOH KHCIIOTE.
CHuuKaTel, X UCHOJIB30BaHUE B OBITY,
MeJMIIMHE, TPOMBIIIIICHHOCTH. Bax-
HeHIIMe CTPOUTEIbHBIC MaTEPUAIBL:
KepaMHKa, CTEKJIO, IIEMeHT, OSeTOH,
)kee300eToH. [IpobiieMbl Oe3011acHOrO
HMCTIOIB30BaHUsI CTPOUTEIIBHBIX MaTe-
pHAJIOB B MOBCEIHEBHOM KU3HU.

JleMoHCcTpanuu

Monenu KpUCTAIITNYECKUX PEIIETOK
anMasa, rpaduTa, MOJEKYJIBl Qyuiepe-
Ha.

AncopOnust pacTBOPEHHBIX BEIIESCTB
aKkTUBUpOBaHHBIM yrjéM. IIporusoras.
Buneomarepuansl: cunmukarHast mpo-
MBIIIIEHHOCTb.

Mopenu MoJIeKyJI OpraHUYEeCKUX Be-
MIECTB.

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

TIPOBOJHUTEH HAOJIOIEHUsI, IeJIaTh
BBIBOJIBI 11O PE3yIbTATAM SKCIIEPUMEHTA.

6 CienoBarh IpaBuiaM Oe30rmacHOMH
paboTHI B 1ab0opaTOpPHUH MIPH UCTIOIB30-
BaHUHU XHUMHUYECKOH MOCYAbI U 000pya0-
BaHUS.

6 Vcronb30BaTh NPHU BBITTOJIHEHUN
YJeOHBIX 3aJaHUN TEKCTHI yucOHHUKa,
crupaBodHble MaTepuansl (Ilepuognae-
CKYIO CHCTEMY XUMHUYECKHUX SJIEMEHTOB
J. 1. Menneneesa, Tabuiy pacTBOpH-
MOCTH KHUCJIOT, OCHOBAaHUU M COJICH B
BOJIC, DJIEKTPOXUMHUYCSCKHUN PSIIT
HaIPsHDKCHUH METaJlJIOB).

6 Vcrionp30BaTh NP BBHITTOJIHSHUH
Y4eOHBIX 3aJaHUI U B IIpoliecce
HUCCIIEOBATEIbCKON AeATEIIbHOCTH
HAy4YHO-IOMYJISIPHYIO JINTEPATy Py
XUMHYECKOTO COACPIKAHUSI, CIIPaBOY-
HbIe MaTepuaJbl, pecypchl lHTepHeTa




4]

ewwedrodr seroged

IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

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

KauecTBeHHas peaKuus Ha Kap6OHaT'I/IOH.

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

Buvtuucnenusn

— I10 YPaBHEHUSIM XUMHUUYECKUX peaK-
U, €CIIN OJMH U3 PEarcHTOB JaH B BUJIE
BOJIHOT'O PacTBOpa C U3BECTHONH MacCOBOM
noJeun

Paszaen 3. MeTasibl U Ux coeauHeHus (20 u)

Tema 7. OG1IMe CBOMCTBa
METaJIJIOB

(49

OOmiasi XxapaKTepUCTHKA XUMHYIECKUX
SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux mnosioxkenus B [lepunoanueckoit
CUCTEME XUMUYECKUX DJIEMEHTOB

JI. 1. MeneneeBa u CTpO€HUSI aTOMOB.
Ctpoenne MeTaiuioB. MeTtaminueckas
CBsI3b U METaJUIMYecKasl KpucTauinde-
cKasl peméTKa. DIeKTPOXUMHUIESCKUN
psin HanpspDKeHUH MeTasuioB. dusnyue-
CKHE U XMMHUYECKHE CBOMCTBA METAJIOB.
O61mHe crrocoObl MOTYISHUS] METaJIOB.

6 PackpbIBaTh CMBICII H3y4YaeMbIX
HOHSITUN U HPUMEHSITh OTH NOHSTHS
[P OITMCAaHUH CBOMCTB BEIIECTB U UX
OpeBpalEeHUN.

6 OOBSICHATH O0IIMIE 3aKOHOMEPHOCTH B

M3MEHEHHUHU CBOWCTB AJIEMEHTOB-METalI-

JIOB U UX COEIMHEHUM ¢ y4&TOM CTpoe-

HHS UX aTOMOB.

XapakTepr3oBaTh CTPOSHUE METAJIJIOB,

obmue GU3UICCKUE U XUMHUYICCKUE

CBOWCTBa METAJIOB.

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

JleMoHCcTpanuu

O3HaKOMJICHHE ¢ 0Opa3aMy METAJJIOB U
CIUIABOB, UX (PU3NYECKUMH CBOHCTBAMH.
Mogenu KpucTaJsIN4eCcKUX peréTok
METAaJlJIOB.

Buneomarepuansl: KOppo3usi METaJLIOB.

JlaGopaTopHble U MPaKTUYECKHUE
pa6oThl

Jlabopamophuvie onvimui:
O3HakoMIIeHHE ¢ 00pa3liaMHy CILIaBOB
METasIoB.

3aBUCUMOCTh CKOPOCTH PEaKIIHU
MeTaia ¢ KHCIOTON OT IIPUPOIBI
MeTasia.

Botuucnenusn

— I10 ypaBHeHl/IﬂM XUMHUUYECCKUX peaK—
Ui, €CJTH OJTUH U3 PEAareHTOB COACPIKUT
npuMecu

6 XapakTepu30oBaTh O0IIHE CITOCOOBI
TOJIyYSHUSI METAJIOB.

6 CrnenoBaTh IIpaBUjiaM 0e30MacHOM
paboThl B Ta0OpaTOPHUHU IIPHU UCIIOIB30-
BaHUHU XHUMHUYECKOH ITOCY Bl U 000pya0-
BaHMSI.

6 IIpon3BOANTH BBIYUCIICHHUS IO XUMHUYE-
CKHMM yPaBHECHUSIM.

6 Vcrionp30BaTh NP BEITTOJIHEHUN
y4eOHBIX 3alaHUN TEKCTHI YUeOHUKA,
crupaBodHble MaTepuaisl (Ilepuognye-
CKYIO CHCTEMY XHUMHYECKHUX DJICMEHTOB
J. 1. Menneneesa, Tabuiy pacTBOpH-
MOCTH KHUCJIOT, OCHOBAaHUU M COJICH B
BOJIC, DJIEKTPOXUMHUIECKUN PSIIT
HaIIPSHDKSHUH METaJlJIOB).

6 Vcrionp30BaTh NPHU BEITTOJTHEHUN
yJeOHBIX 3aJaHUI U B IIpoIlecce
HUCCIIEOBATEIbLCKON AeATEIIbHOCTH
HAay4YHO-IONYJISIPHYIO JINTEPATy Py
XHUMHYECKOTO COJEPIKaHUs, CIIPaBOY-
Hble MaTepuasl, pecypcosl MHTepHeTa

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

[Ilemounbie metaiuibl. [lomoxxenue B
[lepuoanyueckoil cucTeMe XUMHUYSCKUX
aneMeHToB Jl. 1. MeHnneneeBa, cTpoeHue
aTomMoB. HaxoxxaeHue B npupoe.

6 OOBSCHITH O0IIHE 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB 3JIEMEHTOB-META-
JIOB B TPYIIIax U UX COSTUHEHHUII C
y4ETOM CTPOCHHUS UX ATOMOB.
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ewwedrodr seroged

IIpooonowcenue maébn.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

dusznyecknue 1 XUMHUUYECKUE CBOMCTBa
(Ha IpUMepe HaTpus U Kainus). OKCUIbI
U TUJIPOKCUIBI HATpust U Kanust. [Ipume-
HEHHE MIEJOYHBIX METAJIOB U UX
COEIMHEHUM.

lenouyno3eMenbHbIe METAJIBI MarHui
U KaJIbIIUl, cTpoeHue atoMoB. Ilomoxe-
Hue B [lepnoanueckoit cucreme xummnue-
ckux snemeHToB [l. 1. Menpaeneena.
Haxoxnenue B npupoae. Pusnyeckue u
XHMHUYECKHe cBoMcTBa. BaxkHelme
COCJTMHCHUSI KaJbllUsl (OKCUJ, THIPOK-
cu, cosin). JKECTKOCTH BOJIBI U CITOCOOBI
e€ ycTpaHeHUsI.

Amomunnii. [Tonoxenue B Ilepuoaunue-
CKOM cHCTEME XUMMHYECKHUX DIJIIEMEHTOB
J1. 1. MenneneeBa, CTpOEHHUE aTOMa.
Haxoxnaenue B npupojse. @usndeckue u
XUMHUYECKHE CBOMCTBA. AMGOTEpHBIC
CBOIiCTBa OKCH/Ia U THAPOKCHIA.
Keneso. [Tonoxenue B Ilepnonnueckoi
CUCTEMEC XUMHNUYCCKHUX DJICMCHTOB

J. . MeunneneeBa, CTpoeHHE aToMa.
Haxoxnenue B npupone. dusnueckue

6 XapakTepu3oBaTb GU3NIESCKUE U XU-
MHUYECKHE CBOMCTBA MIPOCTHIX BEIISCTB
METaJUIOB M UX COCTUHEHHUI (OKCUIIOB,
THUAPOKCHUIOB, COJICH), CITOCOOBI UX
MIOJIy9YeHHUsI, IPUMEHEHHUE U 3HAaUCHNE
B IIPUPOJIE U )KU3HU YEJIOBEKA.

6 Pacrio3HaBaTh ¢ MOMOIIBIO KaUE€CTBEH-
HBIX PEAaKIUA MOHBI METAJLUIOB (MarHus,
AJTFOMUHUS, IIUHKA, KeJIe3a, MEJIH ).

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

6 CrenoBaTh nmpaBmilaM Oe30ITacHOi pado-
ThI B 1a00OpaTOPHH NIPH UCITOJIB30BAHUH
XHMHYECKOH MOCyIbI 1 000PYTOBAHUSI.

6 IIpon3BOINUTE BEIYUCIICHHS IO XUMHYE-
CKUM YpPaBHCHUSIM.

6 BricTpauBaTh pa3BEPHYTHIE NUCbMEH-
HBIE U YCTHBIE OTBETHI C OITOPOH Ha
nH}popManHio U3 ydeOHHUKA U CIIPaBOY-
HBIX MaTE€pHAJIOB, TPAMOTHO UCIOJIb30-
BaTh U3YUYEHHBIN NOHATUWHBINA anmapar
Kypca XUMHH.
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M XUMH4YEeCKue cBoicTBa. OKCHIBI,
TUAPOKCUIBI U coin xere3a(ll)
u xxerne3a(Ill).

JleMoHCcTpanuu

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

OkpamuyBaHue MJIaMeHU HOHAMU
KaJbIHsI.

BzaumoaelicTBue okcua KajabIus C
BOJIOM.

Buneomarepualbl: ropeHUe xKeje3a B
KHUCJIOPOJIC U XJIOpE.

JlaGopaTopHble U NPaKTU4YeCKHe paGoThl
Jlabopamopnvie  onvimwi:
O3HakoMJIEHHE C O0pa3laMu aJTIOMUHUS
M €ro CILIABOB.

AmMdoTepHbIC CBOWCTBA THAPOKCHIA
AITFOMUHUS.

KauecTBeHHBIE peakIMM HA UOHBI
JKeresa.

Ilpakmuueckue pabomuwi:

Ne 6. JKECTKOCTH BOABI U METOBI €&
yCTpaHEHUSI.

Ne 7. PenieHue 3KClepUMEHTAIBHBIX
3a/1a4 1o TeMe «MeTaJlib.

Boiuucnenusn

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

— MacCOBOMW JOJH BBIXOJa MPOIYKTA
peakuuu

6 VMcrionb30BaTh NPHU BHITTOJIHEHUN
YJeOHBIX 3aJaHUH U B IIpoIiecce
HUCcCIe10BaTeIbCKON NesTeIbHOCTH
HAyYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COAEPKAHUS, CIIPaBOY-
HbIE MaTepHabl, pecypchl MIHTepHeTa
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ewnwedrodn enoged

OxonuaHue maoii.

IIpuMepHbIe TeMBI,
packpbIBaoIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBbIE BU/BI AeATEJIbHOCTH
06y4Jaromuxcs

Paszpaes 4. XuMus 4 oKpy:kamomasa cpeaa (3 u)

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

HoBsle MaTepHasbl U TEXHOJIOTUU.
BemecTtBa n MmaTepuanbl B HOBCEIHEBHOU
>KU3HM YeJIOBeKa. XVMHUSI U 3JOPOBBE.
be3onacHoe ucnosnp3oBaHue BELISCTB

U XUMHYECKHUX Peakuii B OBITY.
ITpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB
(yromns, IpupOaHEBIN Ta3, HeTh),
MPOAYKTHI UX MepepabdoTKH, UX POJIb

B OBITY M TIPOMBIIIIICHHOCTH.

OCHOBBI KOJIOTHYECKON TPaMOTHOCTH.
XnUMHUYecKoe 3arps3HeHHEe OKpYKaro-
meit cpens! (IpeaeIbHO Oy CTUMAast
KoHneHTpauus Bemects — I[1JIK).

Poip XuMUH B perIeHnH >KOJIOTHISCKUX
mpobiem

6 XapaKTepu3oBaTh POJIb XUMHH B pa3-
JIMYHBIX cepax IesTeIbHOCTH JI0JICH,
OCHOBHBIC BEIIESCTBA U MaTEPHUAIIBI,
IIPUMEHSIEMbIC B )KU3HH COBPEMEHHOTO
4eJI0BeKa.

6 OOBSICHATH YCIIOBUS 0E€30IIaCHOTO
HCITOJIb30BAaHMUS BEIIECTB U XUMHYE-
CKHX peaKui B OBITY.

6 AHaIM3UPOBATh U KPUTHYESCKHU
OLIEHUBATh UH()OPMALIMIO O BIUSIHUH
MPOMBIIUIEHHOCTH, CEJILCKOTO XO3sIH-
CTBA, TPAHCIIOPTA M JIP. HA COCTOSIHUE
OKpY>Karouleil cpeasl.

6 YMeTh OKa3hIBaTh MEPBYIO TOMOIIG IIPHA
XUMHYCCKHUX OXKOorax v OTpaBJICHUAX.

6 ITppuHUMaTh y4acTHe B OOCYKICHUHU
Mpo0JeM XUMHYECKOW U IKOJIOrHYe-
CKOM HampaBJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYO IMO3HUIIMIO 0 MTPOoGIeMe U
npeajgaratb BO3MOXHBIE ITyTH €€
perieHust




ITpu pa3paborke paboueii mporpaMMbl B TEMAaTHYECKOM ILUIAHUPO -
BaHUM JOJDKHBI OBITh YYTEHBI BO3MO>XHOCTH HMCIOJIB30BAaHMS DJICK-
TPOHHBIX (IIUPPOBBIX) 0OpPa30BATEIHFHBIX PECYPCOB, SBISIONINXCS
Y4EeOHO-METOAUUECKUMH MaTepuaiamMu (MyJIbTHUMEIUNHBIE IIPO-
rpaMMBbl, 3JEKTPOHHBIE YyYeOHMKU M 3aJa4HUKH, DIJIEKTPOHHBIC Ou-
OJIMOTEKH, BUPTyaJIbHbIE JIAOOPATOPUH, UT'POBBIE MPOTPAMMBI, KOJI-
JISKIUH THQPPOBEIX 00pa30BaTENbHBIX PECYpPCOB), HCITOIB3YESMBIMHU
Juiss OOydYeHHMsT M BOCIIMTAHMsS Pa3IWYHBIX TPYNIT MHOJb30BaTelIeH,
MPEJICTABJICHHBIMHU B BJIEKTPOHHOM (IIM(POBOM) BHUJIE U pPEaJIU3YIO-
MU auaaktuueckue Bo3MokHocTu UMKT, comepskaHue KOTOPBIX
COOTBETCTBYET 3aKOHOATEIHCTBY 00 0Opa30BaHUH.

XUMUA. 8—9 Knaccel 57
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