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HOACHUTEJIBHASA 3AIINCKA
OO0mas xapakrepucTKa yueOHOro npeamMmera « XumMmus»

Bxrnan yue6HOTO peameTa « XUMUS» B TOCTHKEHHUE TIEJICH OCHOBHOTO OOIIETO
o0Opa3oBaHus OOYCJIOBJIEH BO MHOIOM 3HAaU€HHEM XHUMHYECKOH HayKd B TMO3HAHUU
3aKOHOB MPUPOJIBI, B Pa3BUTUU POU3BOJUTENBHBIX CHII OOIIECTBA U CO3JaHUU HOBOM
0a3bl MaTepuaIbHOU KyJIbTYpHI.

XUMHSI Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK paclpOCTpaHWIa CBOE
BIMSIHUE Ha BCE O0JIACTH YEJIOBEUYECKOIo CYIECTBOBAHMS, 3ajJlajla HOBOE BHJICHUE
MHpa, CTaja HEOThEMJIEMbIM KOMIIOHEHTOM MHMPOBOW KYJIBTYpbl, HEOOXOIUMBIM
YCIIOBUEM >KM3HU OOIIECTBA: 3HAHUE XMMUU CIYKUT OCHOBOM Mg (HOPMHPOBAHUSA
MHUPOBO33pPEHUSI YEJIOBEKA, €ro MPEACTABICHUM O MaTepualibHOM EIMHCTBE MHpA;
BAXHYIO  pOJb  WrpaloT  GopMHpyeMble  XUMHUEW  MPEACTaBICHHUS O
B3aMMOIIPEBPAIICHUSAX SHEPTHUH U 00 IBOJIOIMH BEIIECTB B MPUPOJIE; COBPEMEHHAs
XUMUSl HampaBlieHa Ha pelIeHHE DIO0ANTbHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DJHEPIETUYECKOW, THIIEBOM M  SKOJOTHYECKOU
0€301acHOCTH, TPOOJIEM 3APaBOOXPAHEHUSI.

B ycrmoBusix BO3pacTaromiero 3HaYeHHs XHMHM B JKH3HH O0IIecTBa
CYILLIECTBEHHO MOBBICUJIACH POJIb XMMHUYECKOro 00pa3oBanus. B miane conuanuzanuu
OHO SBJSETCA OAHUM H3 YCJIOBHM (OPMUPOBAHMS HHTEIVIEKTA JMYHOCTU U
TapMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY  YEJOBEKYy  XMMHYECKHE  3HAaHUS  HEOOXOOUMBI  JUIs
npuoOpeTeHus: OOUIEKYABTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYAMUTHCS B
COLIMYME M OTBETCTBEHHO y4YacTBOBATh B MHOTIOOOpA3HOW U3HM OOIIECTBa, s
OCO3HAHUSI BAXKHOCTUM Pa3yMHOTO OTHOIIEHHUS K CBOEMY 30POBBIO U 30POBBIO
JIpYyTuX, K OKpYXKalollled NPUPOJHON cpene, A TPaMOTHOTO TMOBEACHUS MpU
UCIOJIb30BAHUH PA3IMYHBIX MaTepUajoB U XMUMHUYECKUX BEIIECTB B IMOBCEIHEBHOU
KU3HH.

XuMuueckoe 00pa3oBaHME€ B OCHOBHOWM IIIKOJE SBISETCS 0a30BBIM IO
OTHOILIEHHI0 K CHUCTeMe oOIIero xuMuueckoro oOpa3zoBanus. IloaTomy Ha
COOTBETCTBYIOLIEM €MY YPOBHE OHO pEajM3yeT NPHUCYLIUE OOIIEMY XUMHUYECKOMY
00pa30BaHMIO KJIIOYEBBIE LEHHOCTH, KOTOPbIE OTPa)XarT TIOCYyJapCTBEHHBIE,
OOILIECTBEHHbIE U MHAMBUAYaJbHbIE NOTPEOHOCTH. DTUM OIPEAENIECTCS CYIIHOCTh
oOmmel crpareruu oOy4y€HHUs, BOCHUTAHUS U Pa3BUTUSL OOydarOUIUXCA CpPEICTBAMU
y4eOHOTO npeameTa « XUMUs.

N3yuenune npenmera

° CIIOCOOCTBYET peajau3allid BO3MOXKHOCTEH IS CaMOpPa3BUTHSA U
dbopMHUPOBaHUS KYJIBTYPBI JUIHOCTH, €€ 001 B (YHKIIMOHAIBHOW IPaMOTHOCTH;
° BHOCUT BKJIaJg B (OPMHpPOBAHWE MBINIJICHUS W  TBOPYCCKUX

CcoCOOHOCTEN MOAPOCTKOB, HABBIKOB MX CAMOCTOSITENIbHOW Yy4eOHOU JesATEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX W  HUCCJENOBAaTENbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHAIBHON JESTEIbHOCTH;



o 3HAKOMUT CO CHENU(HUKON HAyIHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI
LEJIOCTHOTO B3IVIS[Ia HA €IMHCTBO MPUPOABI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATarnoM B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOUN TPaMOTHOCTH MOAPOCTKOB;

° cnocoOcTByeT  (OPMHUPOBAHHIO  LIEHHOCTHOTO  OTHOILIEHUA K
€CTECTBCHHO-HAyUYHbIM 3HAHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B
AKOJIOTUYECKOE 00pa3oBaHuEe 00yUarOIIUXCS.

Ha3Banubie HampapieHus B OOyYEHUH XUMHUHM OOECTICUMBAIOTCS CIEHU(PUKOM
COIEp)KaHUA TNPEAMETA, KOTOPBIM SBISIETCS IENArOrMYECKHA aJalTUPOBAHHBIM
OoTpaxeHuEeM 0a30BOM HAYKU XMMHH HA OMPEICIICHHOM JTarle €¢ Pa3BUTHS.

Kypc xumum OCHOBHOU IIKOJIBI OPHUEHTHUPOBAH HAa OCBOCHHE OOYYAIOIIMMUCS
OCHOB HEOPTraHUYECKOW XMUMHUU M HEKOTOPHIX MOHSATUU U CBEICHUM 00 OTIEIBHBIX
00BbEKTaX OpraHuYeCKON XUMUHU.

Crpykrypa coiepxkaHus mpeamera cPopMHUpOBaHa HAa OCHOBE CHUCTEMHOIO
noaxona kK ero u3ydeHuro. CopeprKaHHWe CKJIAJbIBACTCA W3 CUCTEMbI TOHSITHU O
XUMHUYECKOM JJIEMEHTE U BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM pPEaKIIUU.
OG6e 3TH CHUCTEMBI CTPYKTYPHO OpPTraHM30BaHbI MO MPHUHIUITY TOCJIEA0BATEIBHOTO
pa3BUTHs 3HAHUM HAa OCHOBE TEOPETHUUECKHUX IPEACTABICHUW PA3HOIO YPOBHS:
ATOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
ITepuonnueckoro 3akona /. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMHUH, YUYEHUS O
CTPOCHMM aTOMa W XUMHUYECKOM CBSI3HM, MPEACTaBICHUN 00 3IEKTPOIUTHYECKON
JVCCOLIMALMM BEILIECTB B pAacTBOpax. TeopeTudecKue 3HaHUS pACCMATPUBAIOTCS HA
OCHOBE OMIUPHUYECKHA TIONYYCHHBIX M OCMBICICHHBIX (DAKTOB, pPa3BUBAIOTCA
MOCJIETIOBATEIbHO OT OJHOTO YPOBHSI K JIPYrOMY, BHITIONHSS (YHKITUU OOBSICHEHUS U
MIPOTHO3UPOBAHUSA CBOMCTB, CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO ITPUMEHECHUS
Y TIOJTy4YE€HUS U3y4aeMbIX BEIIECTB.

Takas opranuzanusi CoOJIEpXKaHUS Kypca CIOCOOCTBYET MPEACTaBICHUIO
XUMHUYECKOW COCTAaBIIIOLIEN HAyYHOW KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOWU
npupoasl. TeM camMbiM  00€CreYMBaeTCsl BO3MOXKHOCTH  (OPMUPOBAHUSA Y
00y4JaronIuxcs IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO M METOJIaM MMO3HAHUS B
Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHHE CONIEPAHUS Kypca MPOUCXOAUT C
IPUBJICYCHUEM 3HAHWW M3 paHEEe H3YUYECHHBIX KypcoB: «OKpYyX AUl MUp»,
«buonorus» n «Pusnkay.

KoppekiinoHHO-pa3BUBAIOIIMK MMOTEHIMAT YYEOHOro TMpeaMera «XHMHS)
o0OecreynBaeT BO3MOXKHOCTH IS TPEOJOJICHUsT OOyYaIOMMUMHUCS — CIEAYIOIINX
cnenuuIecKuxX TPYAHOCTEH, 00yCIOBICHHBIX TITYOOKUMHU HAPYIICHUSIMU 3PEHUS:

o OTCYTCTBUE Y  TOJABIAIONIEIO  OOJBIIMHCTBA  OOyYarolUXcs
BO3MOXXHOCTU  BBISIBIISAITH  MPU3HAKA XUMHUYECKUX OOBEKTOB, YyCTaHABIUBAThH
pe3yNbTaTbl U OCOOEHHOCTH MPOTEKAHUS XUMHUYECKUX IPOIECCOB C TMOMOIIBIO

3peHus;
° CIIO)KHOCTh YCTAHOBJIEHUS IPUYHMHHO-CIEICTBEHHBIX CBSI3€d MEXIy
00bEKTaMH U SIBJICHUSIMH, 3aMEIJICHHOCTh U HEYETKOCTh UX OTIO3HAHMS,
° OTCYTCTBUE BO3MO)KHOCTH IMOJKPEIUICHUS MOJy4YaeMbIX XHWMHYECKUX

3HAHUU C TOMOIIBIO 3PUTEIBHBIX 00Pa30B.



[Ipeononenue ykazaHHBIX TPYAHOCTEW HOJKHO OCYIIECTBIATHCS HA KaXKIOM
ypOKE y4HUTEeJIEM B MIPOIIECCE CIEIUATbHO OPraHU30BaHHON KOPPEKIIMOHHOM paOoTHI.

Iean usyyeHus y4eOHOro npeamMera « XuMus»

K nanpaBineHui0  NEPBOCTENEHHOW  3HAYMMOCTH  IIPU  pEANM3ALNAU
oOpa3zoBarenbHbIX  (QyHKIME  npeamera «XUMUS»  TPAJAULUOHHO  OTHOCST
(¢opMUpoOBaHME 3HAHUN OCHOB XMMHUYECKOHM HAyKH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTHUECKOM JESITENIbHOCTH YeJIOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KYJIbTYpbl. 3ajlaua MpeaMeTa COCTOMT B (HOPMHPOBAHUU
CUCTEMbl XMMHUYECKMX 3HaHUU — BaXHEHIIMX (aKToB, MOHATHH, 3aKOHOB U
TEOPETUUECKUX  IOJIOKEHUH, JOCTYNHBIX O0O0OOIIEHUH  MHPOBO33PEHUYECKOTO
XapakTepa, sA3blKa HAyKM, 3HAHWW O HAyYHBIX METOJAaX M3y4Y€HHUs BEIIECTB U
XUMHUYECKHX pEeaKlMi, a Takke B (OPMUPOBAHUU U PA3BUTHH YMEHUH M CIIOCOOOB
NesITeIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAaHUEM, HAONIOAEHUEM W IPOBEACHUEM
XUMHUYECKOTO HKCIEPUMEHTa, COOJIIOIEHUEM IpaBUil O€30MacHOro OOpalieHus ¢
BELIECTBAMH B IIOBCETHEBHOMN KU3HHU.

Hapsngy ¢ 3TuM nenu u3ydeHusT IpeaMeTra B IporpaMMe YTOYHEHBI M
CKOPPEKTUPOBAHbI C YYETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOTO OOIIETro
oOpazoBanusa. CeromHs B  oOpa3oBaHMM  0cOo00  3HAYUMOM  MpPU3HAETCS
HANpPAaBJIEHHOCTh OOYYEHHUsI Ha Pa3BUTHE U CAaMOPA3BUTHUE JTUYHOCTH, (POPMHUPOBAHUE
ee MHTEeJUIeKTa U oOwel KynbTypbl. OOyyeHue YMEHHUIO YUYUThCS U MPOJI0JIKATh CBOE
o0pa3oBaHUE CaMOCTOSATEIbHO CTAHOBUTCS OJHOM U3 BAKHEUIIUX (PYHKIMI y4EeOHBIX
pEeIMETOB.

B cBs3M ¢ 3TUM IIpU M3Y4YEHUH IIPEAMETA B OCHOBHOM IIKOJIE JOMHHHUPYIOLIEE
3Ha4E€HHUE NPUOOPEIH TaKUE LIETH, KaK:

° (GopMupoBaHNE WHTEIJICKTYalbHO pA3BUTOM JUYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY TPUHATHIO pPEIICHUH,
CIOCOOHOM aAanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

° HANpaBJIEHHOCTh  OOy4YeHHs] Ha CHUCTEMaTHYeCKOoe MPHUOOIICHHE
yYalUXCsl K CaMOCTOSITEJIBHOM TO3HABATEJIBHON ACSATENBHOCTH, HAyYHBIM METOJaM
NO3HaHMsI, HOPMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

° obecrieueHue YCIIOBUI, CIIOCOOCTBYIOIITUX MPUOOPETEHUIO
00y4aroIUMHCS ONbITa PA3HOOOPA3HOW AEATENbHOCTH, MO3HAHUS U CaMOIIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH ), UMEIOIINX YHUBEPCAIbHOE 3HAUECHUE
JUTSL pa3JINYHBIX BUJIOB JAESTEIbHOCTH;

° (opmupoBaHue  yMEHMH  OOBSICHATH U  OLCHUBATh  SIBICHUSA
OKpPYXKaloLero MUpa Ha OCHOBAHWU 3HAHWW U OIBITA, MOJIYYEHHBIX IIPU U3YUYEHUU
XUMUMY;

° dopmupoBanue y OOy4arOHmIMXCS TyMAaHUCTUYECKUX OTHOIICHHIH,
NOHUMAaHUSl LEHHOCTH XHWMHYECKUX 3HAaHMA JUIsl BBIPAOOTKH SKOJIOTHMYECKHU
LEJIeCO00PA3HOro MOBEACHUS B OBITY U TPYIOBOM E€ATEILHOCTH B LEISIX COXPAHEHUS
CBOETO 310POBbS M OKPYKAIOIIEW MIPUPOAHON CPEIbI;



° pa3BUTHE MOTHBALIMUA K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIICUETIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MPpOodUIIsi U HAIPABICHHOCTH JaIbHEUIIIET0 00yUYeHUs.

Koppekimonuslie 3anauun:

° Pa3BuTHe ocCsA3aTeNbHOrO, 3pUTEITBHO-OCS3aTENBHOIO (Y CIENBbIX C
OCTaTOYHBIM 3PEHUEM) U CIIyXOBOTO BOCHIPUSITHSL.

° Pa3BuTre npon3BOJIbHOTO BHUMAaHMUSL.

° Pa3Butre u KOppeKIus TaMsITH.

° PazBuTHE M KOPPEKIMS MBICIUTEIBHBIX OMEPALIUAA.

° [Ipeononenue Bepbanu3Ma 3HaHUIA.

° Pa3zBruTHEe MOHOTOTHYECKOM PEYH.

° OO6orarnieHue akTUBHOTO U MAaCCUBHOTO CJoBaps, GOpMUPOBAHUE HOBBIX
MTOHSITHM.

° @opMHUPOBAHUE HABBIKOB OCS3aTEIBLHOIO, 3pUTEIbHO-0CA3ATENBHOTO (Y
CJIENBIX C OCTATOUYHBIM 3PEHUEM) U CIIYXOBOTO aHaAJIU3A.

° OOyyenue mnpaBuiaM 3anucu (HOpPMYN MU CHEHHAIbHBIX 3HAKOB IpHU
YCIIOJIb30BaHUU cucTembl JI. bpais.

° @OpMHUPOBAHUE HABBIKOB OCSA3aTEIBHOTO OOCIEAOBAHUS U BOCIPHUATHS

peibeHBIX M300paKeHUH (MILTFOCTPAIANA, CXEM, MAKETOB, YePTEIKHBIX PHCYHKOB H
T.IL.).

° dopMUpOBaHWE YMEHHUS BBINIOJHATH MPOCThIC pelbe(HBIE PUCYHKH U
MOCTPOCHHMSI IPY TTOMOIIY CIEIUATBLHBIX HHCTPYMEHTOB.

° OOyueHue TexHHKe TMpeodpazoBanus (OPMYIT U BBIpOKEHUN TIPH
WCIIOJIb30BaHuM cucteMsl JI. bpaiins.

° dopMUpOBaHKE CIIEIUATBHBIX MPUEMOB 00CIIECIOBAHUS U M300PaKCHUS
U3y9aeMbIX OOBEKTOB JIOCTYITHBIM CITIOCOOOM.

° dopMupoBaHHE, YTOYHEHHE WM KOPPEKIMsS MPEACTABICHUM O
peIMeTax U Mpoleccax OKpyx aroen 1eHCTBUTEILHOCTH.

° PazButne u KOPPEKITHS yMEHUS yCTaHABIIUBATh
IPUYUHHO-CJICJICTBEHHBIE CBSI3H.

° Pa3BuTHe U KOPPEKIUS MEITKOM MOTOPHKH.

° dopmMupoBaHHE€ YMEHUW W HaBBIKOB 0€30MaCHOTO OOpalieHust C
BEIIECTBaMHU 0€3 BH3yallbHOTO KOHTPOJIS.

° CoBepIIeHCTBOBAaHNE YMEHUS OPUCHTHUPOBATHCS B MUKPOITPOCTPAHCTBE.

Mecto yueOHOro npeamera «XumMus» B y4eOHOM IIaHe

B cucreme o6mero o0pazoBanust « XuMus» Mpu3HaHa 00s13aTeIbHBIM YYEOHBIM
PEAMETOM, KOTOPBIM BXOJUT B COCTaB MpeAMETHOM o0nactu « EcTecTBeHHOHAyYHbBIE
IPEAMETHIY.

VYuebnbim mianoM (BapuanT 1 AOOIT OOO) Ha n3yueHue yuyeOHOTo peaMeTa
«XuMmus» oTBesieHO 136 yueOHBIX yacoB — 10 2 yaca B Hemeno B 8 W 9 kiraccax
COOTBETCTBEHHO.



VYyeonbiM mianom (BapuanT 2 AOOIT OOO) Ha uzyuenue yueOHOTo npeameTa
«Xumus» otBeseHo 136 ydueOHBIX yacoB — 10 2 4aca B Heaemo B 9 m 10 kimaccax
COOTBETCTBEHHO.

COAEPXKXAHUE YYEBHOI'O TIPEJMETA «XUMUSD»
9 kiacc

IlepBoHayabHBIE XUMUYECKUE TOHSATHS.

[Ipeamer xumuun. Ponp XumuM B KU3HH 4YeJOBEKa. Tela W BEIIECTBA.
dusznyeckre CBOWMCTBA BEHIECTB. ATrperaTHoe COCTOsHME BemiecTB. [loHsTHE O
METO/IaX TMO3HAHMUS B XUMHUU. XHUMHS B CUCTeMe HayK. UuCThie BEIIeCTBa U CMECH.
Cnioco0bl pa3fienieHusi CMECEeH.

ATOMBI M MOJIEKYJbl. XUMHYECKHE dSJIeMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClokHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas Gopmysna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BellecTB. OTHocuTelbHasi aToMHass Macca. OTHOCUTEIbHAs
MOJIEKYJIsipHas Macca. MaccoBast 10J1s1 XUMUYECKOTO AJIIEMEHTA B COCIUHEHUU.

®u3nuecKre U XMMHYECKHUE SIBICHUS. XHMMHUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHWsS MAacChl BeIIeCTB. XHWMHYEeCKHe ypaBHeHHs. Kimaccudukanus
XUMHUYECKHUX peaKUuid (COeINHEHUS, Pa3I0KEHUs, 3aMEILEHUs, OOMEHA).

XUMHUYECKUIN SKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM MOCY/ION, C MPAaBUIIaMHU
paboThl B TabopaTopuu U IpUeMaMU OOpalleHus ¢ J1abopaTOpHLIM 000pYI0BAHUEM;
U3y4eHUEe M ONMUCaHhe (PU3UUYECKUX CBOMCTB OOpa3llOB HEOPTaHUYECKUX BEIIECTB;
HaOmofeHne ¢uiznueckux (IJIaBJIeHUE BOCKA, TasHUE JibJa, pacTHUpaHUE caxapa B
CTYNKE, KHIEHHME M KOHJCHCAIUs BOJbI) W XHUMHUYECKUX (FOpEHUE CBEYH,
POKAJIMBAHUE MEHON MPOBOJIOKH, B3aMMOJICUCTBHE Mejla C KHUCIIOTOW) SBIICHU,
HAONMIOZICHUE W OMHCaHWE TMPHU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakIui
(pa3nokeHHue caxapa, B3aUMOJICWCTBHE CEPHOM KHUCIOTHI C XJIOpUIOM Oapwus,
paznoxxenue ruapokcuaa Meau(ll) nmpu HarpeBaHuM, B3aUMOJEHCTBHUE KEje3a C
pactBopom comu menu(ll)); m3yuenune cmocoOOB paszzielieHus cMeceil (C TTOMOIIBIO
MariuTa, (QUIBTpOBaHWE,  BBIMIAPUBAHWE, JUCTWUIAIMUSA,  Xpomarorpadus),
POBEACHUE OYMCTKA MOBApPEHHOUN COJIM; HAONIOICHHE U ONHCAHUE PE3yJbTaTOB
IOPOBEJCHUS ONBITA, WJUIFOCTPUPYIOLIEr0 3aKOH COXPAHEHMSI MaccChl; CO3JaHUE
Mojiesield MOJIEKyI (IIapOCTEPIKHEBBIX).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHMYECKNX BelECTB.

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucinopon — smeMeHT U mpocrtoe
BelecTBO. Haxokmenue kuciopona B mpupoae, (QU3NUECKHe U XUMHYECKHE
cBoiictBa (peakmuu ropenus). Oxcugbl. [Ipumenenue kucnopoga. CrnocoObl
MOJTyYEHHUsI KHCIIOpOAa B JIa0OPATOPUU U MPOMBIIIUIEHHOCTH. KpyroBopoT Kuciopoaa
B nipupoe. O30H — amioTponHas MoaupUKAIIIS KUCIOPOIa.

TernoBoit A3(HEeKT XMMUYECKON PEaKINK, TEPMOXUMUYECKHUE YPaBHEHUS, IK30-
U DHAOTEPMUYECKUE peakluu. TOIIMBO: yroiib M METaH. 3arpsA3HEHHUE BO3/yXa,
YCWJICHHE MapHUKOBOTO d(eKTa, pa3pyIieHrne 030HOBOTO CJIOS.



Bonopon — anemeHT u mpocroe BemecTBo. Haxoxaenue Bogopoaa B pupoze,
dusznuecKkue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoydeHus. KucmoTsl
Y COJIH.

KonuuectBo BemecTtBa. Mosb. MonsipHast macca. 3akoH ABOrajipo.

MonsipHblid 00b€M ra3oB. PacueTsl 0 XUMUYECKUM YPAaBHEHHUSM.

Odusnueckne cBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HachlienHble ¥ HEHACHIIEHHBIE PAcTBOpPBL. Pacmeopumocms eeujecmé 8 6o0e.
MaccoBas 1onsi BemiecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUA.
Ponbs pactBOpoB B mpupozie M B JKU3HM 4elOBeKa. KpyroBopoT BOIBI B MPUPOJE.
3arpsi3HEHHUE NpUPOIHBIX BoA. OXpaHa U OUMCTKA TPUPOIHBIX BOJL.

Knaccudukanuss neopranuueckux coenuHenuit. Oxcuapl. Knaccuduxarms
OKCHJIOB:  cojeoOpasyroniiue  (OCHOBHBIE,  KHUCIOTHbIE, amM(OTepHbIE) U
HecosieoOpaszyromue. Homenknatypa OKCHAOB (MEXIyHapojHass W TPUBUAJTIbHAS).
DOU3NYECKUE U XUMUUYECKUE CBOMCTBA OKCHUIOB. [loiyuyeHne OKCUI0B.

OcHoBanusi. Krnaccudukamuss OCHOBaHMI: TIEIOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHkmarypa OCHOBaHMI (MEXIyHapoIHass W TpUBHUAJIbHAA).
dur3nyecKre 1 XUMHYECKUE CBOMCTBA OCHOBaHUU. [lonydueHne ocHOBaHMA.

Kucnoter. Knaccudukanms kucinor. Homenknarypa Kuciaot (MexayHapoaHas U
TpuBHaibHasA). PU3MYECKHE M XHUMHYECKHE CBOICTBAa KHUCIOT. Psii akTUBHOCTH
meramioB H. H. bekertoBa. [lonydyeHue Kucnor.

Conu. Homenknatypa coseit (MexxIyHapoaHasi U TPUBHAJIbHAS).

OU3NYECKHUE U XUMUYECKUE CBOMCTBA coliel. [lomyuenue comen.

I'eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COCIUHECHUM.

XUMUYECKUN  DKCIIEPUMEHT: KAYECTBEHHOE OIPEACIICHUE  COACPKAHUS
KHUCIIOpO/Ia B BO3AYX€E; MOJMydYeHHUEe, COOMpaHue, paclio3HaBaHUE U U3yUYE€HUE CBOMCTB
KHUCIIOpO/ia; HAOMIONCHHE B3aMMOJCHCTBUSA BEIIECTB C KHUCJIOPOJOM U YCIIOBHUSA
BO3HUKHOBEHHUSI W TPEKpallleHUss ropeHus (mokapa); O3HaKOMJIEHHE C oOpaslaMu
OKCHJIOB M ONHCAaHWE WX CBOWCTB; TMOJydYeHHUE, COOWMpaHUE, pACIO3HABAHHE U
U3y4YeHUE CBOWCTB BOAOpO/a (TOpEHHE); B3aUMOJACIHCTBHUE BOIOPOJA C OKCHAOM
meau(Il) (Bo3sMOXXHO HCIONIB30BaHKWE BHACOMATEPUATIOB); HaAOMIOACHHE O0Opa3IloB
BEIIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBAHNE OCOOCHHOCTEHW PacTBOPEHUS BEIIECTB
C pa3IMYHOM PACTBOPUMOCTBIO; TPUTOTOBIICHUE PACTBOPOB C OMNPEICICHHOMN
MacCOBOM JOJIE PAaCTBOPEHHOIO BEIIECTBA; B3aWUMOJICHCTBHE BOABI C METANIaMU
(HaTpueM U KaJiblieM) (BO3MOXKHO MCTIOJIb30BAaHUE BUICOMATEPUATIOB); ONIPEICIICHHE
PacTBOPOB KHCJIOT U IIEJIOUel C MOMOIIbI0 MHAMKATOPOB; MCCIeI0BaHUE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB; HAOMIOJEHHWE M3MEHEHUS OKPACKH
WHJVMKATOPOB B PAcTBOpax KHUCJIOT W WIENOYEHN; U3yUEHUE B3aUMOJACHCTBUS OKCHAA
meau(Il) ¢ pacTBopoM CepHOM KHUCIOTBI, KHCIOT C METa/lIaMH, PEaKIIUM
HEWTpalu3aluu; I[OJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO
MeTaJljla APYyrUM U3 pacTBOpa COJM; PEHIEHUE HKCIEPUMEHTAIbHBIX 3a7ad [0 TEME
«Baxxnenme Ki1acchl HEOPraHMYECKNUX COCTUHEHUID.

IHepuoguvyecknit 3axkoH u Ilepumoamyeckass cucTreMa XMMHYECKHX
ynremenToB JI. M. MengeneeBa. Crpoenne aroMoB. XHMMHYECKasi CBSI3b.
OKHCIUTENTBbHO-BOCCTAHOBUTE/IbHbIC PEAKIUH.
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[lepBble TOMBITKM KiIacCUPUKAIMM XUMHUYECKUX »HieMeHTOB. [loHsTHe o
rpynnax CXOJHBIX JJIEMEHTOB (LIEJIOYHBIE M IIEJOYHO3EMEIbHBIE METAJLIBL,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOphIe 00pazyroT aM(pOTEepHbIE OKCUABI U
TUAPOKCHUJIBI.

Ilepnonnueckuit 3akoH. lleprnonnueckas cucreMa XMMHUYECKHUX JJIEMEHTOB /.
N. Mengaeneea. Koporkonepuonnas u anuaHonepuoanas ¢opmsel [lepuoanueckoit
cucteMbl xuMuueckux odnemeHtoB /J[. M. MenneneeBa. llepuonbl u  rpynmisl.
@U3NYECKUIN CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB MEPHUOAA U TPYNIIBI dJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX sanep. M3oronel. Dnektponsl. CTpoeHne
ANIEKTPOHHBIX 000JI0UEeK aTOMOB MepBbIX 20 xuMuyeckux anneMeHToB [lepuoanyeckoit
cuctembl JI. M. MeHneneeBa. XapakTepUCTHKAa XUMHUUYECKOTO DJJIEMEHTA IO €ro
nonoxeHuto B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUs paauyca aroMOB XUMHUYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB II0 TPyNIaM U NepuofaM. 3HAYCHHE
[Tepuonnueckoro 3akoHa u Ileprnoanueckor CUCTEMBI XUMHUUYECKUX 3JIEMEHTOB IS
pa3BuTHUs HayKu U nTpakTuku. 1. 1. MeneneeB — y4deHblil U TpaXKJaHUH.

Xumuueckass cBsa3b. KoBanmeHTHas (moOJisipHAs W HEMNOJIApHAsi)  CBA3b.
DIEKTPOOTPULATENEHOCTh XUMUYECKHUX IEMEHTOB. loHHAas CBA3b.

Crenenp  OKHCIICHHS. OKMCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLIMHU.
[Iponeccsl OkuCIIeHUs U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

XVWMHUYECKUN HKCIEPUMEHT: H3yYeHUE OO0pa3loB BEIIECTB METALUIOB H
HEMETAJUIOB; B3aUMOAEHCTBHE TMAPOKCUAA IMHKA C PACTBOPAMHU KHCJIOT M IIEJIOYEH;

POBEICHUE OITBITOB, WJUTFOCTPUPYIOITUX IPUMEPBI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaklMil (TOpeHHe, PpeaklUuu Pa3IoKeHUs,
COCTMHEHU).

Me:xxnpeaMeTHbIE CBA3H.

Peanuzamus MeXnpeaMEeTHBIX CBSI3€M MPU U3YYCHUH XUMHH OCYIIECTBIISETCS
4yepe3 MCMOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX MOHATHUN, TaK M TOHSITHH,
SBIISTFOIINXCS CUCTEMHBIMH JUJISI OTACNBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OO1me ecTecTBEeHHO-HAYyYHBIC TMOHSTHS: HAay4yHBIA (DaKT, TUIOTE3a, TEOpHUS,
3aKOH, aHajuu3, CHUHTE3, KiIaccu(uKaluusa, TEePUOAUYHOCTh,  HAOIIOMEHUE,
AKCIIEPUMEHT, MOICTMPOBAaHNE, U3MEPEHUE, MOJIETh, SIBIICHHUE.

®dwuszuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEHTPOH, MOH, HYKITUI, U30TOTIHI,
pPaMOaKTUBHOCTh, MOJIEKYJa, SJIEKTPUYECKUN 3apsiji, BEIIECTBO, Telo, O00BeM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, GU3NICCKUE BETMUNHBI, €IUHUIIBI H3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3Be3/1b1, CoTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

10 kJiacc
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[lepuonnueckunt 3akoH. Ilepuonnueckas cucrteMa XMMHUYECKUX AIEMEHTOB /.
N. Menneneea. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOWMCTB
XMMHUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KaJIUsl, KAJIbIUSA U UX COCAUHEHUN B
COOTBETCTBHM C MOJIOKEHUEM JJIEMEHTOB B lleproamyeckoil cuctemMe u CTpOEHUEM
UX aTOMOB.

Crpoenue BemecTBa: BHJAbI XUMUYECKOW CBA3U. THUIBI KPUCTALUIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOM PEIIETKH U
BUJIa XUMHUYECKOU CBSI3H.

Kinaccuduxaiys 1 HOMEHKIaTypa HEOpraHUYECKUX BEIIECTB (MEXTyHApOaHAS
U TpuBHalbHAsA). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3IUYHBIM
KJlaccaM HEOPraHMYECKUX COCIUHEHMI, TEHETUYECKas CBS3b HEOPraHUYECKHUX
BEILECTB.

Krnaccudukarus XuMU4eCKUX peaKIui MO pa3InyHbIM MpU3HaKaM (TI0 YUCITY U
COCTaBy y4YaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3 (HEKTY, 0 N3MEHEHHUIO
CTENICHEH OKUCIEHUS XHWMHUUYECKHUX DJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTaau3aropa). JK30- U SHI0TEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE YPABHECHHUS.

[Tonsitue o ckopoctn xuMmuUeckor peaknuu. I[loHsTHe 00 OOpaTUMbBIX U
HEOOpPATUMBIX XMMHUYECKUX peakiusix. [[oHsATHE O TOMOIreHHBIX U TE€TEPOTECHHBIX
peakuusax. [lonamue o xumuueckom pagrnogecuu. Paxmopul, eauAOWUE HA CKOPOCHIb
XUMUYECKOU peakyuu U NON0ACEHUE XUMUYECKO20 PABHOBECUA.

OKUCIUTENBbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  DJICKTPOHHBIM  OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIHHOM peaKLuu. CocraBienue ypaBHEHUI
OKHMCJIMTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ pE€akuid €  HCIOJIb30BAHUEM  METOAA
AIIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLUUALNH. DIEKTPOJIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, anmoHbl. MexaHW3M [OHCCOLMALMUA BEIIECTB C Pa3IUYHBIMU BUJIAMHU
xumMudeckon cBsi3u. Cremnenpb qucconuanui. CUIbHBIE U Ca0ble AIIEKTPOJIUTHI.

Peakiuu nonHoro obmeHa. YCioBHsI NMPOTEKaHUSI PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE U COKPAILlCHHbIE HOHHBIE ypaBHEHHUsI peakunii. CBOKWCTBAa KUCIOT, OCHOBAaHUM
U CoJled B CBETE TMPEACTABICHU 00 SIEKTPOIUTUYECKOM JUCCOLUALINU.
KauecTBeHHbIE peakuu Ha MOHBL. [lonamue o euopoause coneii.

XUMHYECKUN SKCIEPUMEHT: O3HAKOMIICHHUE C MOJACISMH KPUCTAJLUIMYECKUX
PELIETOK HEOPraHUYECKHUX BEIIECTB — METAJUIOB U HEMETAJLJIOB (rpaduTa U anmasa),
CJIOKHBIX BEIIECTB (XJOpUJla HATpHUs), HCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM peaklMu OT BO3ACUCTBUS pPa3IMUHBIX (PAKTOPOB; HCCIIEIOBAHUE
ANEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, MPOLIECCA AUCCOLUALINY KHACIIOT, LIEI0UEH
U cojed (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB); IPOBEJICHUE OIBITOB,
WUTIOCTPUPYIONINX MPU3HAKK MPOTEKAaHUS peaKkuii HOHHOTOo oOMeHa (oOpa3oBaHuE
ocajiKa, BBIJICIICHUE Ta3a, 00pa30BaHUE BOJIbI); OMBITOB, WILTIOCTPUPYIOIINX TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX pEaKlMil (TOpEeHHe, pEeaKUUH Pa3I0KEHUs,
COEIMHEHNS ); pAaCO3HABAHNE HEOPTaHUUYECKUX BEIIECTB C MOMOIIBIO KaY€CTBEHHBIX
pPEaKLM Ha HOHBI;, PELICHUE AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTtaJiibl M UX COeIMHEHUS.
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OOmiast xapakTepucTuka TrajoreHoB. (OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (U3NYECKHE CBOWCTBA IMPOCTHIX
BEILIECTB — raJloOT€HOB. XMUMUYECKUE CBOMCTBA Ha MPUMEPE XJIopa (B3aUMOACHCTBHE
C MeTaJylaMd, HEeMeTaulaMHy, Iienodamu). Xuoposogopod. CoinsiHas Kuciora,
XMMHUYECKHE CBOWCTBA, MOJIyUYCHUE, TPUMEHEHHE. J[eHCcTBrE XJI0pa U XJIOPOBOAOPOAA
Ha OpraHu3M 4esioBeKa. BaxkHeillne XJIopuasl U UX HAXOXKACHUE B IPUPOIE.

O6mast xapakrepuctuka 3meMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIIECHHUS.

Crpoenue u (u3MUEeCKrUe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBHI.
AmoTpornHble MOAU(PUKALMU KHUCIOpoAa U cepbl. XUMHYECKHE CBOMCTBA CEpHI.
CepoBonopoa, cTpoenue, Gpu3n4eckue U XuMuueckue cBorcTBa. OKCHUIIBI Cepbl KaK
NPEJICTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (0OlIME Kak TMPEACTaBUTENsS Kilacca KHUCIOT H  Cclenu@uueckue).
XUMUYECKUE peakiuy, JIe)Kallue B OCHOBE NPOMBIIIJICHHOIO CIoco0a MOJyuYeHUs
cepHoil kucioThl. [Ipumenenue. Conu CEpHOM KHMCIIOTHI, KAUECTBEHHAsl PEaKIUs Ha
cynbdar-uon. Haxoxaenwe ceppl W €€ COSAMHEHWH B MNPUPOAEC. XHUMHYECKOE
3arpsi3HEHHE OKPY)KAIOLIEH Cpelabl COEAMHEHUSIMU Cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro MpeA0TBPALCHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIIEHHUS.

A30T, pacnpocTpaHeHue B NpUpojae, (pU3nyeckrue U XUMUYECKHE CBOMCTBA.
KpyroBopot a3ora B npupone. AMMUaKk, ero pu3n4ecKue U XMMUYECKUE CBOWCTBA,
nonydyeHue u npuMmeHenue. Conu aMMoHMs, HUX (U3UYECKHE U XUMHUYECKUE
CBOMCTBa, npuMeHeHHe. KauecTBeHHas peakiuss Ha HOHbI aMMOHMSA. A30THas
KHUCIIOTa, €€ ToiydeHue, (U3MYECKUe U XUMHUYECKHE CBOWCTBAa (00IIME Kak
Npe/CTaBUTEN Kiacca KUCIOT U crnenuduueckue). Vcmonp3oBaHue HUTPATOB U
coJiei aMMOHUSI B Ka4eCTBE MMHEpAJbHBIX YIOOpeHui. XHUMHUYECKOe 3arpsi3HEeHHe
OKpYXarolend cpeapl COECIMHEHHUSIMHM a30Ta (KUCJIOTHBIE JOXKIW, 3arpsA3HEHUE
BO3/yXa, [I0YBBI U BOJTOEMOB).

docdop, amtorponHbie Moguduranuu hochopa, GU3HIECKUEe U XUMUIECKHE
cpoiictBa. Oxcuna docdopa(V) u dbochopHas kucimora, GU3NIECKHE W XUMHIECKUE
CBOliCTBa, mnonydeHue. HMcnonb3oBaHue (ocparoB B KauecTBE MHMHEPAIbHBIX
ya0OpeHUil.

O6mast xapakrepuctuka smeMeHToB [VA-rpymnmbel. OCcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYriepon, amioOTponHble MOAM(DUKALNUMU, PpACIPOCTPAHEHHE B MPUPO/IE,
dusznueckue U XuMHIecKkue cBoiicTBa. Ajxcopouus. KpyroBopor yriepoaa B mpupoe.
Oxkcupnel yriepona, ux (U3MYECKHEe U XMMHUYECKUE CBOMCTBA, NEHCTBUE HA >KHUBBIC
OpraHU3Mbl, MOJYYEHUE U TPUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMBI, CBSI3AHHBIC C
okcuaoM yriiepona (IV); runore3a mmodanbHOTO MOTEIUICHUS KIMMaTa; apHUKOBBII
a¢ddext. YrompHas KHCIOTa M €€ CONU, X (PU3MYECKHUE U XMMHUYCCKHE CBOMCTBA,
nojlydeHne W npuMmeHeHue. KauecTBeHHass peakius Ha  KapOOHAT-UOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35IMCTBE.
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[lepBoHauaabHBIE MOHATUS 00 OPraHMYECKUX BEHIECTBAX KaK O COCTUHEHUSX
ymiepoaa (MeTaH, 3TaH, 3THIIECH, alleTHIICH, 3TaHOJ, MIULEPUH, YKCYCHAs KUCIIOTA).
Hx cocmag u xumuueckoe cmpoenue. Ilonatue o OUOIOTMYECKU BaXKHBIX BEILIECTBAX:
KuUpax, Oelkax, ymieBoJaXx — W WX POJHM B JKU3HHM dYeloBeKa. MamepuanbHoe
€OUHCMBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHU.

KpemHuii, ero ¢usnueckue H XHUMHYECKUE CBOICTBA, IIOIYYEHUE H
npumenenune. CoeauHeHust KpeMHus B npupoje. OO1ue npeacTaBieHus 00 OKCUJIe
kpemaust (IV) u kpemHueBoil kuciore. CWIMKaThl, UX HCIOJb30BaHUE B OBITY,
MEIULIMHE, IPOMBIIUICHHOCTH. Badjcheuwiue cmpoumenvHvle Mamepuaisl: Kepamuka,
cmeko, yemeHm, OemoH, dxcenezobemon. llpobremvl H6e3onacHo2o uUcCnoIbL308aHUsA
CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEBHOU HCUSHUL.

XYUMHUYECKUN JIKCIEPUMEHT: M3yueHHE 0Opas3lloB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISTHOM KUCJIOTBI; IPOBEACHUE KAUECTBEHHBIX PEAKIUN HA XJIOPHUI-UOHBI U
HAOIOZICHUE TPU3HAKOB WX TMPOTEKAHUS; OMbBITHI, OTpaKawomue (QU3NYEeCcKUue u
XUMUYECKHUE CBOICTBA TAJION€HOB M HMX COEAMHEHUN (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAIOB); O3HAKOMJIEHHE C O00pa3lamMu XJIOpHUIOB (TaJIOTCHUIIOB);
O3HAKOMJICHHE C 00pa3iaMu Cepbl U €€ COCAMHEHHUSIMHU (BO3MOXHO HMCIIOIh30BaHUC
BUJICOMATepUANOB); HaOmofeHHe mporecca OOyITMBaHUS caxapa IO JIEHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOWM  KHCIOTBI; HM3y4YEHHWE  XHMHUYECKHX  CBOWCTB
pa30aBICHHON CEpHOM KHCIJIOTHI, TMPOBEACHUE KAYECTBEHHOW peakluu Ha
cynb(dar-uoH u HaOMIOJEHUWE TMpU3HAKA €€ TMPOTEKaHUs, O3HAKOMJIEHUE C
¢u3nueckuMu CBOMCTBaMU a3oTa, (ochopa U HUX coequHEHUH (BO3MOXKHO
UCIIOJIb30BAHKME BUIEOMATEPHANIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX yIOOpEHUN;
NoJly4eHue, coOMpaHue, pacro3HaBaHUe U U3yUYeHHE CBOMCTB aMMHUaKa; MPOBEJICHUE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHHMS U (ochar-uoH U U3ydeHUE MPU3HAKOB UX
IIPOTEKaHUs, B3aWMOICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB); U3y4YEeHUe Mojielen
KPUCTAJUIMUECKUX pEIIeTOK anMasa, rpaduta, (QymaepeHa; O3HAKOMIICHHE C
poIecCCOM  acopOlMd  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM yTJIEM U
YCTPOWCTBOM TPOTHBOTa3a; IMONy4YeHUE, COOMpaHWe, pPACIO3HABAHUE W HM3yYCHHE
CBOMCTB YIJIEKHCJIOTO Ta3a; MPOBEJCHUE KAueCTBEHHBIX peaklnii Ha KapOoHaT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUs, 03HAKOMIICHHUE C MPOAYKIIUEH
CUJIMKATHOM TMPOMBIIIUICHHOCTH; PEIICHUE SKCIEPUMEHTAIBbHBIX 3a/lad MO0 TEMe
«BaxHeunime HeMeTauibl U UX COCIUHEHUS.

MeTanjbl M UX COeTMHEHMSI.

OO6m1as xapakTepuCTUKa XUMMUYECKUX AJIEMEHTOB — METaJIJIOB Ha OCHOBAaHUU
ux nojoxeHus B Ilepuoguueckon cucreme XuMHUECKUX diaemeHTtoB [J[. .
MeHnneneeBa u cTpoeHusi atoMoB. CTpoeHue MeTaiuioB. Meraimnueckas CBS3b U
METAJINYECKass KPUCTAIUIMYECKAsl pelIeTKa. JJIEKTPOXUMUYECKUI Pl HaNPSKEHUM
meTtauioB. duzmyeckne M XUMHUYECKHE CBOMCTBAa MeTauioB. OOmme crnocoOb
nojydeHusi MmeTauioB. [loHATHE 0O KOPPO3UU METAITIOB, OCHOBHBIE CITOCOOBI 3aIUTHI
ux oT Koppo3uu. CruiaBbl (CTallb, YyT'YH, TIOPATIOMUHNMN, OpOH3a) ¥ UX MPUMEHEHUE
B OBITY U IPOMBIIIJIEHHOCTH.
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[llenounble Metasibl: noynoxkeHue B llepuonnyeckor cUCTEME XUMHUYECKUX
sanemenTtoB [[. M. MeHaeneeBa; CTpO€HHME HMX aTOMOB; HAXOXICHUE B MPHUPOJE.
du3znueckre M XMMHUYECKHUE CBOMCTBA (Ha mpumepe HaTpus U Kanusa). OKCUIbl U
TUAPOKCUIBI HATpUA U Kanus. [[puMeHeHue 1eI0UHbIX METAJIOB U UX COEAMHEHUH.

[IlenouHo3eMeNnbHBIE  METAUIBI MAarHuid W KaJblUi: TMOJOKEHUE B
Ilepnonnueckoit cucreme xumudeckux eMmeHToB Jl. 1. Menneneesa; crpoeHne ux
aTOMOB; HaxoxjeHue B npupoje. dusznueckue U XMMUYECKHUE CBOWCTBA MarHusi U
Kanblus. BaxkHeine coequHeHUs] KabIusl (OKCUI, TUAPOKCHU, coin). XKecTKoCTh
BOJIbI U CITIOCOOBI €€ YCTPaHCHMUSI.

AmomuHui: nonoxenue B [lepuogndeckoit cucteMe XMMUYECKUX AJIEMEHTOB
JI. . MeHnpneneeBa; CTpOEHHE aroma; HaxoxJeHue B mnpupone. duznueckne u
XMMUYECKHE CBOWCTBA altOMHUHMS. AMQOTEpHBbIE CBOWCTBA OKCHAA M THAPOKCUAA
AJTIOMUHUSL.

Kene3o: nonoxkenue B [lepuoanueckon cucreme XuMU4eCKux aiaemMeHToB 1. 1.
MeHieneeBa; CTpoeHUE aTroMa; HaXOXKIeHUE B npupoje. Pu3nueckne U XUMUYECKUE
cBoicTBa »xene3a. Okcunbl, ruapokcuasl U conu »xkeneza (II) m xeneza (III), ux
COCTaB, CBOMCTBA U ITOJyYCHHE.

XVWMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3IiaMy METaJUIOB U CILJIaBOB,
uxX (Qu3nuecKUMH CBOMCTBAMHU;, W3YyUYECHHUE PE3yJIbTaTOB KOPPO3UU METAILIOB
(BO3MOXXHO HCIOJIb30BAaHHWE BHUACOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCUCTBUS
OKCHJIa KaJlbLIUsl M HATPUS C BOAOW (BO3MOXKHO HCMOJB30BaHUE BHUACOMATEPUATIOB);
MCCIIEIOBAHUE CBOMCTB ECTKOM BOJBI; MPOLIECCa TOPECHUS Kelie3a B KHUCIOPOAE
(BO3MOXKHO ~ HCMOJB30BaHUWE  BHJICOMATEpPHAIOB);  MPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha UOHBI (MarHus, Kajablus, allOMUHUA, TUHKA, xkene3a(ll) u
xenesa(Ill), mequ(1l)); HabmroneHre U onMcaHue MPOLIECCOB OKPAIIMBAHUS TIJIAMCHH
MOHAMU HATpHsl, KAIUS U KaJIbLUSA (BO3MOXXHO HCIOJIb30BaHUE BUIIEOMATEPHUAIIOB);
uccienoBanue am(GOTEPHBIX CBOMCTB THAPOKCHUJIA aTIOMUHUS M TUJIPOKCHUIA IIMHKA;
pelIeHrne SKCIEPUMEHTANBHBIX 3aJady Mo TeMe «Baxkunelmue MeTtamibl U UX
COEMHEHUSD.

XHMUA ¥ OKPY’KaIOLIas cpeaa.

HoBeie marepuainsl u texHonoruu. BemecTtBa u marepuanbl B HOBCEIHEBHOU
KA3HA 4YeJIoBeKa. XWUMHS M 310pOBbe. be3omacHOe WUCMOIb30BaHHE BEIIECTB U
XUMUYECKUX peakiuidi B ObITy. [lepBas momolb NpU XUMHUYECKHUX OXKOTax U
oTpaBiieHUSX. OCHOBBI JKOJOTUUECKOM TIPaMOTHOCTH. XHUMHUUECKOE 3arpsi3HEHUE
OKpY>Karomiel cpeanl (penesibHas aonmycTuMas KoHreHTpaius Bemects — [1JIK).
Ponb XxuMuu B perieHnr SKOJIOTHYECKUX MPOOIIEM.

[IpupoaHble UCTOYHUKU YTIEBOAOPOJAOB (yroyib, MPUPOAHBIA Ta3, HEDTh),
IPOAYKTHI UX MEepepabOTKU, UX POJIb B OBITY U IPOMBIIILIIEHHOCTH.

XYMMHUYECKUH IKCTIEPUMEHT: U3ydeHne o0pa3iioB MarepuasoB (CTEKIIO, CTIIaBbI
METAJIJIOB, OJIMMEPHBIE MATEPUAIIBI).

MesxknpeaMeTHbIe CBSA3H.

Peanuzanuust MeXIpeIMETHBIX CBSI3€U MPU U3YUYECHHH XUMUU OCYIIECTBIISIETCS
4yepe3 MCTOIb30BaHNE KaK OOIMX €CTeCTBEHHO-HAYUYHBIX MOHSATHN, TaK W TOHSITHH,
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SBIISIONINXCS CHUCTEMHBIMH [UJISI OTICNBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OOmme ecTeCTBCHHO-HAy4YHbIC TOHSATHA: HAy4HBIH (DAKT, TUIOTE3a, 3aKOH,
TEOpus, aHanuW3, CHUHTE3, KiIaccu(uKaus, MEePUOJUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHE, MOJICIb, SBIICHUE, MAPHUKOBBIA (P (DEKT,
TEXHOJIOTHUS, MaTepuanbl. OU3MKa: MaTepus, aToM, IEKTPOH, TPOTOH, HEUTPOH, NOH,
HYKJIWA, W30TOIbI, PaJAHMOAKTHBHOCTh, MOJICKYJa, OJICKTPUYCCKUNA  3apsi,
IIPOBOJHHKH, TTOTYIIPOBOJHUKH, JWIJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJO,
0o0beM, arperarHoe COCTOSHHME BEIIeCTBa, Tra3, pacTBOpP, pPacTBOPHUMOCTb,
KpUCTAJUTMUECKasl PelIeTKa, CIUIaBbl, (DM3NYCCKHUE BEIIMYMHBI, CIMHUIIBI U3MEPEHUS,
KOCMHYECKOE MPOCTPAHCTBO, TUTAHETHI, 3Be3/1b1, COHIIE.

buonorust: ¢orocuHTe3, apixaHue, Owocdepa, SKOCHUCTEMa, MHHEpATbHBIC
yAOOpEHUsI, MUKPOIJIEMEHTHI, MAKPOJJIEMEHTHI, ITUTA TEIHHBIC BEIIECCTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIbI, TOPHBIE TTOPOJIbI, MOJIE3HbBIE
UCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.

IJIAHUPYEMBIE  PE3VIIBTATBI OCBOEHHUA  YUYEBHOI'O
MHNPEAMETA «XUMUSA»

JIMYHOCTHBIE pPe3yabTaThl

JIuyHOCTHBIE  pe3yibTaTbl OCBOCHUSI y4eOHOro nmnpeaMera  «XUMUSDH
JOCTUTAIOTCS B €IMHCTBE YYEOHOM U BOCITUTATEILHOM JEATETbHOCTH B COOTBETCTBUU
C TPaJULMOHHBIMH POCCUUCKUMU COLIMOKYJIBTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU, TPUHATBIMU B OOIIECTBE MpaBWIAMU W HOPMAMHU TIIOBEIACHUS W
CIOCOOCTBYIOT ~ MpOIECCaM  CaMOIO3HAHHUSA, CaMOpPa3BUTUS U  COIMAIM3ALUU
00y4Jaronuxcs.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM 4YHUCJIE B
YacTu:

Ilampuomuueckoeo eocnumanusi. IECHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY
KyJIETYPHOMY, HCTOPUYECKOMY M HAayyHOMY HAacJeIui0, MOHUMAaHHS 3HAYEHUS
XUMUYECKOW HAyKH B JKM3HU COBPEMEHHOr0 OOIIeCTBa, CIOCOOHOCTH BIIAJIETh
JOCTOBEpPHOUN MHpOpMaIMell 0 MEePeIOBbIX JIOCTHKEHUSIX U OTKPBITUSX MUPOBOU U
OTEUECTBEHHOM XUMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX OO0 YCTPOMCTBE
MHUpa 1 00IIeCTBa.

I'pasicoanckoeo eocnumarnus. TPENCTABICHUS O COIMAIBHBIX HOpPMax H
npaBUjiax  MEXKIUYHOCTHBIX OTHOIIEHUH B  KOJUJIEKTHBE, KOMMYHHKATUBHOMU
KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJE3HOM,  y4eOHO-HCCIIeq0BATEIBCKOM,
TBOPYECKOM U JpYyrMX BHJAAX JEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JESTENIbHOCTH TpPU BBIIOJIHEHUH YYEOHBIX, MMO3HABATEIbHBIX 3ajad,
BBITIOJTHEHUN  XUMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUM  y4eOHBIX IIPOEKTOB,
CTPEMJICHHsI K B3aUMOTIOHMMAHHMIO M B3aMMOIIOMOIIM B MpoOIecce ATOW ydeOHOM
NEATENIbHOCTH; TOTOBHOCTH OILIEHUBAaTh CBOE TMIOBEJECHHE U TMOCTYNKHA CBOUX
TOBAapUIIEH C TMO3UIMU HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUNA IMOCTYTKOB.

Llennocmu nayuno2o nosHauusl:
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1) MHPOBO33PEHYECKUX IIPEJICTABICHUN O BEUIECTBE M XHUMHUYECKOU
pEaKkMM, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
COCTAaBIISIIOIIMX OCHOBY Ui TOHMMAaHUS CYUIHOCTA HAy4YHOW KapTUHBI MHPA;
IpeCTaBIEeHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NMPUPOAbI, B3aUMOCBS3IX
YeJIoBeKa ¢ MPUPOAHON CPEOM, O POJIM XMMHUH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEN;

2)  1mO3HaBaTEJIbHBIX MOTHBOB, HAIPABJIEHHBIX HA NOJYYEHHE HOBBIX 3HAHUI
110 XMMUHU, HEOOXOIUMBIX JIJIsl 0OBSICHEHUSI HAOIIOJJAEMBIX MTPOLIECCOB U SIBIICHHUIA;

3) MO3HABATEIbHOM, MH(POPMALMOHHON U YUTATEIbCKON KYJIbTYpbI, B TOM
YHUCJIE HABBIKOB CAMOCTOSITENBHOW pabOThl C y4eOHBIMM TEKCTaMHU, CIPABOYHOMN
JAUTEPaTypol, JOCTYNMHBIMHU TEXHUYECKUMH CpPEICTBAaMU  HMH(POPMALMOHHBIX
TEXHOJIOTHH;

4)  uHTepeca K OOy4YEHHUIO U MO3HAHUIO, JTI0O03HATEIHLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUI0, MPOEKTHON U MCCIIE0BATENHCKOM IeITebHOCTH,
K OCO3HAaHHOMY BBIOOpY HANpPaBIEHHOCTH U YPOBHS 00yUeHHUS B JIaJbHEHIIIEM;

Dopmuposanus  Kyibmypsbl — 300p06bs.  OCO3HAHMWS LEHHOCTH  JKHU3HH,
OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3[0POBbIO, YCTAHOBKM Ha 3JIOPOBBIA 00Opa3
KU3HHU, OCO3HAHUS TOCIEICTBUA W HEMPHATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJKOroJis, HAPKOTUKOB, KypeHHs), HEOOXOAMMOCTH  COOJIIOICHHUS  TpaBUI
0e30MacHOCTH IpH OOpaIIeHUH C XMMUYECKHMMH BEIeCTBAaMHU B OBITY U peallbHON
KU3HU;

Ipyoosoco 6ocnumanus: UHTEpEca K IPAKTUUECKOMY M3yUYeHUIO podeccuil u
TpyZa pa3IMuHOIO PoJa, YBAKEHUE K TPYAY M pe3ybTaraM TPYIOBOM IeATEIbHOCTH,
B TOM YHCJI€ HA OCHOBE MPUMEHEHUs MPEAMETHBIX 3HAHUM MO XMMHUHU, OCO3ZHAHHOTO
BbIOOpa WHJMBHUIYaJIbHOW TPACKTOPUU TMPOJIOJDKEHUS OO0pa3oBaHUs C Y4ETOM
JMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH;  ycrmemHoil npodecCUOHATBbHON  JACSITENIbHOCTU U Pa3BUTHUSA
HEOOXOAMMBIX YMEHMI; TOTOBHOCTh a/1alITUPOBATHCS B MPOPECCUOHATILHON CpeE;

IKonocuuecko2o 80CNUMaHus:

1)  DKOJOTHMYECKH IIeJIeCOOO0Pa3HOTO OTHOIICHUS K MPHUPOJIC KaK UCTOUYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIECTBOBAHMS, NOHMMAHMS LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro o0pa3a JKM3HH, OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY
(¢u3NUeCKOMYy M TICUXWYECKOMY 3J0POBBIO, OCO3HAHMS LEHHOCTU COOMIOACHUS
npaBuil 0€30MacHOTO MOBENEHUS MpPU padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKX 30POBBIO U KU3HH JIIOACH;

2)  crmoCOOHOCTH MPUMEHSTH 3HAHUS, MOJYy4YaeMble NMPU U3YYEHUH XUMUH,
JUISL peIlieHUs 3aJad, CBSI3aHHBIX C OKpYy)Kalolled MpUpPOTHON cpeaoi, MOBBIIECHUS
YPOBHSL  DKOJIOTMUECKOM  KyJIbTYpbl,  OCO3HaHUsl  [I00AbHOTO  Xapakrepa
AKOJIOTUYECKHUX MPOOJIEM U IyTeH UX perIeHus! TOCPEICTBOM METO0OB XUMUU;

3)  SKOJOTMYECKOTO MBIIUICHUSI, YMEHHUSI PYKOBOJCTBOBATHCSI UM B
II03HABATEJIbHOM, KOMMYHHUKAaTUBHOM U COLIMAIIbHOM MPAKTHUKE.

CneunnajibHble JIMYHOCTHBIE Pe3yJIbTAThI:

° CIOCOOHOCTh K OCMBICIICHUIO U JU(PEepeHInalii KapTUHBl MUpa, €e
BPEMEHHO-TIPOCTPAHCTBEHHON OpraHU3aluu.
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MertanpeaMeTHbIe Pe3yJbTaThI

B cocraBe MeranpenMETHBIX PE3yJAbTATOB BBIACISIOT 3HAYUMBIE  JUIS
(opMUpOBaHUS MUPOBO33PEHUsI OOIICHAYYHbIE TOHATUS (3aKOH, T€OpHUs, MPUHIUII,
runoTes3a, Qaxt, CUucTeMa, MpoLEece, IKCIEPUMEHT U JIp.), KOTOPbIE MCIIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MMPEAMETAaX U MO3BOJIAIOT HA OCHOBE 3HAHMM U3 3THX
npeaIMeToB (pOpMUPOBATH MPEACTABICHUE O LEJOCTHOW HAyYHOW KapTUHE MHUpA, U
yHUBEpcalbHble  y4yeOHble JeHCTBUS  (MO3HABaTENIbHbIE, KOMMYHHKATHBHBIE,
pPEryIATHBHBIE), KOTOpble  oOecnedynBaroT  (OPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOSATENIbHOMY IJIAHUPOBAHUIO U OCYLIECTBIECHUIO YUEOHOM €SI TEIbHOCTH.

MertanpenMeTHble pe3ysibTaTbl OCBOCHUS Y4eOHOTo IMpeaMera «XuMUs»
OTPaXaloT OBJIAJCHUE YHHMBEPCAJIbHBIMU I103HABATEJIbHBIMU JEHCTBUSIMH, B TOM
qucie:

bazosvimu nocuueckumu oeticmeusamu.

1)  ymenwem HCHONB30BaTh MPUEMBI  JIOTHYECKOTO MBIIUIEHUS IIPU
OCBOCHUM 3HAHUH: paCKpbIBaTh CMBICI XHMHUYECKUX MOHATHA (BBLACIATH HX
XapakTepHblE NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTMMH MOHSITHUIMH),
UCTOJIb30BaTh MOHATUSA JJIsi OOBSICHEHUS OTACNbHBIX (PAKTOB U SIBJICHHI; BHIOMPATH
OCHOBaHUSI M KPUTEPHUM AJI KIACCH(PHUKAIIMH XMMHUYECKHX BEUIECTB U XMMHUYECKHX
peaKklMii; yCTaHaBIMBaTh NPUYMHHO-CIEJCTBEHHBIE CBSI3U MEXKIYy OObEKTaMU
U3YyYEHHMSI; CTPOUTH JIOTMUECKUE DPACCYXACHHS (MHIAYKTUBHBIE, JEIYKTHUBHBIE, I10
aHAJIOTUM); IeJIaTh BBIBOJBI U 3aKIIOUEHHS;

2)  yMeHMEM NOpPHUMEHSTh B MIpoLEecce MO3HAHUS MOHATHUS (MpPEeIMETHbIE U
MeTanpeMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJIETHU, UCIOJb3yEeMbIE B XHMMHH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSEMBIE B XUMUU MOJAEIBHBIE NPEICTaBICHUS —
XUMHMUYECKUM 3HaK (CHMBOJI DJJIEMEHTa), XUMHuYecKas ¢GopMyla U ypaBHEHUE
XUMHUYECKON peakiuy — IpHU PEIICHUH Y4eOHO-TI03HABATENbHBIX 3aJau; C y4ETOM
TUX MOJEIBHBIX IIPEACTABICHUNA BBIABIATH U XAPAKTEPU30BATH CYIIECTBEHHBIC
NpU3HAKU U3Y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaAKIINA;
BBISIBJIATH OOIIME 3aKOHOMEPHOCTHU, IPUYMHHO-CIIEJCTBEHHbBIE CBSI3U U MPOTUBOPEYUS
B M3Y4YaeMbIX Ipolleccax W SIBJICHUSX; MpeUIaraTb KPUTEPUU IS BBISBICHUS ITHX
3aKOHOMEPHOCTEH M TMPOTUBOPEUHIL; CAMOCTOSATEIBHO BHIOMpATh CIOCOO peIIeHUs
y4eOHOH 3a7auu (CpaBHMBATh HECKOJIBKO BapUAHTOB PEILIEHUs, BIOMpATh Hanboiee
NOJIXOAIIUN C YUETOM CAMOCTOSITENBHO BBIJICTICHHBIX KPUTEPHUEB);

bazosvimu uccnedosamenvckumu Oetcmeusmu.:

1)  yMmeHHeM UCIOJIb30BaTh IIOCTaBJIEHHBbIE BOMPOCHI B  KayecCTBE
MHCTPYMEHTA MO3HAHMS, a TaK’KE B KaueCTBE OCHOBBI JUIsl (DOPMUPOBAHUS THIIOTE3bI
0 IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUM;

2)  npuoOpeTeHHe OmbITa IO IIAHUPOBAHUIO, OPraHU3aLUU U IPOBEIECHUIO
YUEHHYECKUX OKCHEPUMEHTOB: yMEHHE HaOmomaTh 3a XOJIOM  Ipoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATH €r0 pe3yNbTaT, (GOpMyIupoBaTh OO0OOIIEHUS U
BBIBOJIbI T10 pe3yJIbTaTaM IPOBEIEHHOIO OMNbITA, UCCIEI0BAHUSA, COCTABIATh OTYET O
pojIeIaHHOM padoTe;

Pabomoii ¢ unghopmayueii:

1)  ymeHueMm BbIOMpPATh, AHAIU3UPOBATH U UHTEPIIPETUPOBATH NH(POPMALIHIO
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pa3iIMyYHbIX BUAOB U (OPM MPEICTABICHUS, MOJYyYaeMyI0 U3 pPa3HbIX MCTOYHUKOB
(HayyHO-TIOIYJISIpHAsl JINTEpAaTypa XUMHUUYECKOTO COJIEpKaHus, CIIpaBOYHbIE TOCOOHUS,
pecypebl MIHTEpHETa); KpUTUYECKH OLEHUBATh MTPOTUBOPEUNBYIO U HEJOCTOBEPHYIO
UH(OPMAIIHIO;

2)  yMEHMEM MPUMEHATHh DPa3IUYHbIE METOABl M 3alpOChl NPH IOUCKE U
oTOope MHPOpPMALMU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX ISl BHIITOJIHEHHUS
y4eOHBbIX M TMO3HABATEJbHBIX 3a/1a4 ONPEACIEHHOIO TUIIA; MPUOOPETEHHE ONbITA B
o0nacT  UCHOJIb30BaHMS  MH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIBbTYpOM aKTHUBHOTO HMCIOJb30BAHMS PA3IMYHBIX MOMCKOBBIX CHUCTEM;
CaMOCTOSATENIbHO BbIOMpATh ONTUMAJIbHYIO (DOpMY MpeacTaBieHUss UHPOpMALUU U
WUIKOCTPUPOBATh ~ pEIlaeMble  3aJauyd  HECJIOXKHBIMM  BHJAMHU  HAIVISIIHOCTH,
JOCTYIIHBIMU JJIS CJCTBIX U UX KOMOMHAIIUSIMU;

3)  yMeHHMEeM WUCIONb30BaTh M aHAJU3UPOBATh B IMpollecce Yy4yeOHOU u
UCCIIEZIOBATENIbCKOM  JESTEIbHOCTH WH(OPMALMIO O BIUSHUU HPOMBIIUIEHHOCTH,
CEJIbCKOTO XO351MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAKOUIEH IPUPOJHOM CPEIbI;

Vuueepcanvuvimu KOMMYHUKAMUGHBIMU OCUCMBUAMU.

1)  ymeHuweMm 3amaBaTh BOMPOCHI (B XOA€ IUAJOra W/WIN JUCKYCCHH) TIO
CYLIECTBY OOCYXaaeMoil TeMbl, (HOpMyIHUPOBaTh CBOM MPEIIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS ITPEITIOKEHHOM 3a1a4u;

2)  mpuoOpeTeHHEe OMmblTa MPE3CHTALMH  PE3YJIbTaTOB  BBIMOJIHEHUS
XUMUUYECKOTO HJKCIepuMeHTa (J1abopaTOpHOTO OIbITa, JabopaTopHOW pabOThI MO
UCCJIEIOBAaHUIO CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);

3)  3aMHTEpPECOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMH IMO3HABATEIHHOM
U UCCJEIOBATEeIbCKON JEATEIbHOCTH TPHU PELICHWH BO3HHUKAIOIIUX MpoOJieM Ha
OCHOBE yué€Ta OOLIMX HMHTEPECOB U COIIACOBAaHMS MO3UIMK (00CYkIaeHHs, OOMEH
MHEHMSIMH,  «MO3TOBBIE  IITYPMbDY, KOOpPAMHALMS COBMECTHBIX JCHCTBHIA,
OIpe/ieTICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHOM paboThI U Ap.);

Vuueepcanonuvimu pecynamusHvimu 0eucmeuimu.

1)  yMeHMeM  CaMOCTOSITENIBHO  ONPEAENsATh  LENH  JeATEIbHOCTH,
IUIAaHUPOBaTh,  OCYLIECTBISITh,  KOHTPOJIMPOBaTh M  MHpH  HEOOXOAMMOCTHU
KOPPEKTUPOBATh CBOIO JEATEIHHOCTh, BBIOMpaTh HambOonee 3(pexTuBHBIE CIIOCOOBI
pelieHuss y4eOHbIX M I103HABAaTEJbHBIX 337a4, CaMOCTOATEIbHO COCTaBIATH WM
KOPPEKTUPOBATh NPEMIOKEHHBIM AJTOPUTM ACHUCTBUI NPU BBINOJIHEHUN 3aIaHUMN C
y4€TOM TMOJTY4YEHUsI HOBBIX 3HAHUW 00 H3ydaeMbIX OOBEKTaX — BEIIECTBaX M
peaKIMsIX; OLEHNBATh COOTBETCTBHUE MOTYUYEHHOTO pe3yJibTaTa 3asBJICHHOM 1IEH;

2)  yMEHHMEM HCHOJb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MpEJiaracMblie B
YCJIOBUU 33/IaHUII.

CnennajibHble MeTanpeaMeTHbIE Pe3yJIbTaThl:

° WCIIONb30BATh  COXPAHHBIC  AaHAJIM3AaTOPBl B PA3JIMYHBIX  BHAAX
AesITeNbHOCTH (yueOHO-TT03HABATEIbHOM, OPUEHTHUPOBOYHOMN, TPYHAOBOH);

° MPUMEHATh  OCS3aTEIbHBIM M CIYXOBOM  CHOCOOBI  BOCHPHSTHS
MaTepHaa;

° YUTaTh U MUCATh C UCIHOJIb30BaHUEM pelibe(pHO-ToueuHON cucteMsbl JI.
bpaiis;
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° NPUMEHATD COBpEMEHHbBIE cpencTna KOMMYHHKAIHH u
TUQIOTEXHUYECKUE CPE/ICTBA;

° OCYIIECTBIIATh IPOCTPAHCTBEHHYIO u COLIMAJIbHO-OBITOBYIO
OPHEHTUPOBKY, 00J1a71aTh MOOMIBHOCTBIO;

° OpPUMEHATh TMpUEeMbl O0TOOpa U CHUCTEMaTH3allMM Marepuaja Ha
OTIPENIETICHHYIO TEMY;

° BECTH CaMOCTOSTENbHBIN MOUCK HHPOpMAITHH;

° peoOpa3oBbIBATE, COXPAHITH U MeperaBaTh HHPOPMALIUIO, TTOITYYEHHYIO
B pe3yJbTaTe YTCHUS WU ayIupOBaHMUS;

° NPUHUMATh y4acTHE B PEUYEBOM OOIIEHUU, COOMIONAs HOPMBI PEUYEBOTO
ITHKETA,;

° aJICKBaTHO HCIONB30BaTh JKECTHl, MHUMHKY B TPOIECCE PEYEBOTO
OOIICHMS,

° OCYIIECTBIIAITh ~ PEUEBOM  CaMOKOHTPOJIb B  Ipolecce ydeOHOU
JeSITEIbHOCTH U B IOBCETHEBHON KOMMYHHUKAIIUH;

° OILICHMBaTh CBOIO pPEYb C TOYKH 3PEHUS €€ CONIEP)KaHUA, S3BIKOBOTO
opopMIIeHUS;

° HAXOAWUTh TPAMMAaTHYECKHUE U pedeBble OIIMOKH, HeAO0UEThl, UCIPABIAThH
UX;

° IUTAHUPOBATh, KOHTPOJIUPOBATh M OLIGHWBAaTh Y4yeOHbIC [EHCTBUS B

COOTBETCTBHUH C IIOCTABJICHHOM 3a7aucii U YCIIOBUAMM €€ pCain3alinu.

IIpeameTHbIe pe3yabTaThI
9 kJacc

° PACKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHSITUNA: aTOM, MOJIEKYJIA,
XUMUYECKUI 3JIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH (OAHOPOIHAS
U HEOJHOPOAHAs), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAasi U MOJIEKYJsipHas Macca,
KOJIMYECTBO BEWIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas J0JisI XUMMHUYECKOTO dJie-
MEHTa B COCIUHEHUHU, MOJSIPHBIII OO0bEM, OKCHJI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHULIATEIIBHOCTD, CTENICHb OKHCJICHMUS, XMMUYECKass  peakuus,
KJIacCU(UKAIUsl peaklnil: peakluuu COCAUHEHUS, PEAKIUHU Pa3JI0KEHUS, PEaKIuu
3aMelIeHUs, peakuuu 00- MEHa, AK30- U JIHAOTEPMUUYECKUE DPEAKIMHU; TEIIOBOU
ekt peakuuu; SIpo aToma, IEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTallb, pagnyc
aromMa, XMMHUYECKas CBfA3b, MOJSAPHAsA W HEMOJSpPHAsA KOBAJICHTHAS CBSA3b, MOHHAs
CBSI3b, WOH, KaTHOH, aHHOH, pPACTBOpP, MaccoBas JOJisI BemniecTBa (MPOIEHTHAs
KOHIIEHTpAlIKs) B PaCTBOPE;

o WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN (CM. II.
1) 1 IpUMEHSITh 3TU MOHATHS IIPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

° WCIIOIb30BaTh XUMHYECKYI0 CHUMBOJUKY JUIsi COCTaBJICHUS (POopMyIl
BEIIECTB U YPAaBHEHUN XMMUYECKUX PEAKIIUN;

o OTIPEICINISITh BaJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX;
CTENEHb OKHCIICHHUSI DJIEMEHTOB B OWHApPHBIX COCIUHEHMSIX; MPUHAIC)KHOCTh
BEIIECTB K OMNPEACNEHHOMY KJIacCy COCOUHEHUW Mo (opmyrnam; BHI XUMHUYECKON
CBs3U (KOBaJIE€HTHAsA U MOHHAS) B HEOPTaHUYECKUX COCTUHEHHUSIX;
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o packpbiBath cmbicn [lepuonnueckoro 3akona JI. WM. Menpgeneena:
JEMOHCTPUPOBATh NOHUMAaHUE MEPUOJUUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
AJIEMEHTOB OT MX TNoJjoXeHus B llepuonnyeckodl cHCTEME; 3aKOHOB COXPaHEHHUS
Macchl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa
ABoraspo; ONUCHIBaThb W XapakTepu3zoBaTh TabauuHyro (opmy Ilepuonnyeckoii
CUCTEMBbl XHMMUYECKUX DJIEMEHTOB: pa3iuyarbh TMOHATHUS «IJIaBHAs MOATPYIINA
(A-rpynma)» u «mobouyHas noarpymnmna (b-rpynma)», mansie U OOJbIIME TEPUOADL;
COOTHOCUTH 00O3HAUYEHUsI, KOTOpble uMeroTcs B Tabnuue «llepuognyeckas cucrema
xuMuueckux asnemeHToB JI. M. MeHueneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU
CTPOCHMSI aTOMOB XHMHMUYECKUX DIIEMEHTOB (COCTaB W 3apsj sapa, oOlee YHuciio
AIIEKTPOHOB U PacCHpeeIeHHe UX 0 IEKTPOHHBIM CIIOSIM);

° KJIAaCCU(PUIIMPOBATh XUMHUECKUE IIEMEHTHI; HEOPraHUUECKHUE BEILIECTBA;
XUMUYECKHE peaklMH (110 YUCIIy U COCTaBy YYacCTBYIOIIMX B PEAKLUU BEIIECTB, MO
TEII0BOMY 3P deKTy);

° XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJIACCOB, IOATBEpKAAas OINUCAHUE TPUMEPAMHU  MOJEKYJISAPHBIX
YPaBHEHUN COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIUN;

° MIPOTHO3UPOBATh  CBOMICTBA BELIECTB B  3aBHCHMOCTH  OT HX
KaueCTBEHHOI'0 COCTaBa; BO3MOXKHOCTH MPOTEKAHMS] XMMHUYECKUX IpPEBpALICHUN B
Pa3IUYHBIX YCIOBUSX;

° BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO W MOJISIPHYIO MaccChl
BEIIECTB; MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJIEMEHTa 1o (opmyne coearnHEeHUS;
MacCOBYIO JIOJIFO BEIIECTBA B pacTBOPE; IPOBOAUTH PACUETHI IO YPABHEHMIO
XHMUYECKOW PEaKInH;

° MPUMEHATH OCHOBHBIE ONEpPALUU MBICIUTEIBHON JAESITEIIbBHOCTH —
aHallu3 W CHHTE3, CpaBHEHHE, O0O0OIEHHE, CHCTEMaTU3aluio, KiacCU(UKAIHIO,
BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSA3€M — MJIs1 M3y4YEHUS! CBOMCTB BEILIECTB U

XUMUYECKUX DPEaKlUid; eCTEeCTBEHHO-HAyYHbIE METOJbl MO3HAHUS — HAOIIOACHHUE,
U3MepeHne, MOJCIMPOBAHUE, SIKCIEPUMEHT (PeaibHbI U MBICTICHHBIN);
° CIeNOBaTh  IIPaBWIAM  TIOJb30BaHUA  XMMHUYECKOM  IIOCyIOM U

1abopaTopHBIM 000PYIOBAaHMEM, a TaK)Ke MpaBWJIaM OOpAlleHHs C BEIIeCTBAMHU B
COOTBETCTBHHM C WHCTPYKIUSAMH TII0 BBIMOJHCHUIO JA0OPATOPHBIX XUMHUYECKHUX
OMBITOB MO TMOJYYEHHI0O W COOMPAHMIO Ta3000pa3HBIX BelIeCTB (Bomopona u
KHCJIOPOJIa), TPUTOTOBICHUIO PACTBOPOB C OMNPEACIEHHON MaccoBOM joJei
pPacTBOPEHHOTO BELIECTBA; TUIAHUPOBATH M MPOBOAUTH XUMUYECKHUE DKCTIEPUMEHTHI
M0 pAcCHoO3HABaHUIO PACTBOPOB IIENOYEH W KHUCIOT C TIOMOINBIO HHIMKATOPOB
(;takmyc, dheHnondTanenH, METHIOPAHK U Ip.).

10 kaacc
° pPacKphIBaTh CMBICII OCHOBHBIX XMMHUUYECKMX MOHSATUM: XUMHYECKUUN
2JIEMEHT, aTOM, MOJIeKYyJia, WOH, KaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CIOXKHOE
BCIIECTBO,  BAJICHTHOCTh,  AJIEKTPOOTPHUIIATEILHOCTh,  CTENEHb  OKHUCIICHUS,
XUMUYECKass peakKmus, XWMHUYECKas CBsS3b, TEIJIOBOW 3(PQEKT peakiuu, MOJIib,
MOJISIPHBI  00BEM, paCTBOp; AJNEKTPOJIUTHI, HEANEKTPOJUTHI, ANEKTPOIUTHUUECKAS
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JUCCOIIMAIINS, PEaKIMd MOHHOTO OOMEHa, Karalu3aTrop, XMMHUYECKOe pPaBHOBECHE,
oOparumble W HEOOpaTHUMbIE PEAKIUH, OKUCIUTEIb- HO-BOCCTAHOBHUTEIbHBIE
peaKkuu, OKUCIUTENb, BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIIUS,
aM(pOTEepHOCTh, XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMIecKas),
KPHUCTAJUIMYECKasl PEUIETKA, KOPPO3Us METAJUIOB, CIUIABBI; CKOPOCTh XUMHYECKOU
peakuuu, npeaenbHo nomyctumast konteHTpanus ([1/1K) Bemectna;

° WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHITUH (CM. TI.
1) ¥ mIpUMEHSTH ATU MOHATHSI IPY OMTMCAHUU BEUIECTB U UX MPEBpPALICHUMN;

° MCIIOJIb30BaTh XUMUYECKYI0 CHMBOJUKY I COCTaBIeHUS (PopMys
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINIM;

° ONPEAENATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX DJIIEMEHTOB
B COCIMHEHUSIX PA3JIUYHOIO COCTABA; MPUHAJIEHKHOCTh BEIIECTB K ONMPEACIEHHOMY
KJIacCy COCAMHEHUU 1Mo (opMysiaMm; BHJ XUMHUYECKON CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJuIMuecKasi) B HEOPraHWYECKUX COCAMHEHUSX; 3aps]l MOHA MO XHUMHYECKOU
dbopMmyne; xapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTAHMUECKUX COCAMHEHHM, TUII
KPUCTAIUTMYECKOW PEMIETKN KOHKPETHOTO BELIECTBA;

° packpbiBath cmbica llepuoamueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TIMOHMMAHUE: OMUCHIBATH M XapaKTepHU30BaTh TAOIMYHYIO
dbopmy Ilepuoamdeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iaudarh MOHSATHUS
«mnaBHasg noarpynna (A-rpynmna)» u «mnobounas noxarpynma (b-rpynmna)y», maneie u
0OJIbIIIE TEPUObI; COOTHOCUTH 0003HAUCHHUS, KOTOPhIE UMEIOTCS B IEPUOIUYECKON
TaONuIle, C YHUCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMUUYECKUX
AIIEMEHTOB (COCTaB U 3apsij sAjipa, 00Iee YUCIIO AIEKTPOHOB U paCIpeAesIeHUEe UX 10
AJIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
AJIEMEHTOB U UX COCIMHEHUH B Mpeaesax MaJIbIX MEPUOIO0B U INABHBIX MOJA- TPYIII C
YYETOM CTPOCHUS UX aTOMOB;

° KJIacCU(PUIMPOBATH XUMHYECKHE DIIEMEHTHI; HEOPTaHUIECKHUE BEIIESCTBA;
XUMUYECKHE peakiuu (10 YUCIY U COCTaBy YYaCTBYIOUIMX B PEAKIIUM BEUIECTB, IO
TEII0BOMY 3P EKTy, IO UBMEHEHUIO CTETICHENH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

° XapaKTepu30BaTh (OMUCHIBATh) OOIIME M crenuUuecKue XUMUYECKHE
CBOMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPKIAsl ONHUCAHUE IPUMEpPaAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUU COOTBETCTBYIOIINX XUMHUECKUX PEAKIU;

° COCTABJSAITh YPABHEHUS AJIEKTPOJUTHYECKOM JUCCOUMALMUA KHUCIIOT,
HieJIoYed M CoJiel; MOJHBIE U COKpAIEHHbIC YPABHEHUSI pPEaKMii HOHHOTO OOMEHa;
YPaBHEHUS pEaKIUi, MOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUUYECKON CBSI3U MEKILY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

° PAcCKpbIBaTh CYLIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHMA
MIOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO 0anaHca 3TUX PeaKluii;

° MIPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOXXHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUHN B PA3JIMUHbBIX YCIOBUSIX;

° BBIUUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MAaccChl
BELIECTB; MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJIEMEHTa 1o (opmyne CoearnHEHUS;
MacCOBYIO JIOJIKO BEIIECTBA B PAcCTBOPE; MPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMUYECKOW PEaKIINH;

20



° CleloBaTh  TMpaBUJiaM  TOJB30BAaHUS  XUMHYECKOM  TOCymou |
1abopaTopHBIM 000PYIOBAaHHWEM, a TaK)Ke TpPaBWJIaM OOpAIICHHs C BEIIECTBAMHU B
COOTBETCTBHHM C WHCTPYKIUSMH TII0 BBIOJHCHHUIO JA0OPATOPHBIX XUMHUYECKHUX
OTBITOB IO TOJYYCHUI0O W COOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa H
YIJIEKUCIIOTO Ta3a);

° OPOBOAWTH  PEaKUUU, TOATBEP)KIAIONIME KAaueCTBEHHBIM  COCTaB
Pa3NUYHBIX BEIIECTB: PACIO3HABaTh OMBITHBIM IMYTEM XJIOPHUA- OpPOMUI-, WOIUI-,
kapOoHart-, Qocdar-, cunmkar-, cyabdar-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHUS U
MOHBl  M3YyYCHHBIX  METAJUIOB, MPHUCYTCTBYIONIME B  BOAHBIX  PacTBOpPax
HEOPTaHUYECKUX BEIICCTB;

° MPUMEHATh OCHOBHBIC OTEPAIMA MBICIUTEIBHOW JCSITCIBHOCTH —
aHalM3 M CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMaTU3AINI0, BBHISBICHHE
PUYUHHO-CJICJICTBEHHBIX CBS3CH — IS U3YYCHHS CBOMCTB BEIICCTB M XUMUYCCKHUX
peaKiii; eCTeCTBEHHO-HAyYHbIE METO/bl TMO3HAHUS — HaOIOJECHUE, U3MEpPEHHUE,
MOJICTTUPOBAHUE, FIKCIIEPUMEHT (PEabHbII U MBICJICHHBIN).

CrnenuajbHble pe3yJbTaThl:

° BIQJICHUE TIPAaBWIAMH 3amucd (HOPMYNT W CHEIHATbHBIX 3HAKOB IPHU
WCITOJI30BaHUM pelbe®HO-TOUeuHOM cucTemsl JI. bpaiis.
° BJIQJICHHE OCS3aTEIbHBIM CIIOCOOOM OO0CJENOBaHUS M BOCIPHUATHUS

penbeHBIX N300paxeHnid (WILTIOCTPAIUNA, CXeM, MaKETOB, YePTEKHBIX PHCYHKOB U
T.IL.).

° YMEHHE BBINOJHATh MPOCThIE peibeHbIE PUCYHKU M MOCTPOSHUS MpHU
MOMOIIY CHEUUATbHBIX HHCTPYMEHTOB.
° BJIQJICHUE TEXHUKOW TMpeoOpa3oBaHuss (QOpMya UM BBIPAXKEHUH MpHU

UCII0JIb30BaHUU cucteMsl JI. bpaiis.
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TEMATHYECKOE IINTIAHUPOBAHMUME IO ITPEAMETY «XUMMU S
Bcero 136 4., u3 Hux 7 4. — pe3epBHOE BpeMs

9 KJjacce

(2 4. B HeJieJ110, Beero 68 4., u3 Hux 3 4. — pe3epBHOE BpeMsi)

Pa3nenni
NMPOrpamMmabl,
H KOJINYECTBO

4acoB,
OTBOJMMOE Ha
HX M3YYeHHe

OcHoBHOe conepskaHue

OcHOBHBIE BH/IbI 1€ITEJILHOCTH 00y4A0LIUXCS

[TepBoHauanbH
18(S
XUMHUYECKHUE
nouaTus. (15

q.)

[IpenmeT xumuu. Poiib XUMUM B )KU3HU YETIOBEKA.
Tena n BemecrBa. Ou3nyeckue CBOKWCTBA BEIIECTB.
ArperarHoe COCTOSIHUE BEIECTB.

[ToHsiTHE O METOJAaX MO3HAHUS B XUMHHU. XUMUS B
cucreMme Hayk. Uucthbie BemecTBa U cmecu. CriocoObl
pasziesieHus CMeCeH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE DJIEMEHTHI.
CuMBOJIbI  XMMHUYECKMX 3jeMeHTOB. IIpocTthie U
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckasi ¢dopmyna. BaneHTHOCTH aTromoB
XUMHMYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIICCTB. OtHOcCuTeNnbHAas aToOMHas Macca.
OtHocuTenbHasi MOJICKYyJsipHas Macca. MaccoBast
JIOJIsT XMMHUYECKOTO 3JIEMEHTAa B COCTMHCHHH.

duznyecKue u XUMHYECKHE
Xumudeckass peakiuus M €€ TNPU3HAKUA. 3aKOH
COXpaHEeHUsI MacChbI BEIIICCTB. XUMHUYECKHUE
ypaBHeHHs. Krnaccudukamuss XUMHUYECKUX peakIui
(coequHEeHMS, Pa3IOKEHHS, 3aMEIIICHHs, OOMEHA).

SIBJICHUSI.

pacKpbIBaTh CMBIC H3y4aeMbIX ITOHSATH;

packpbIBaTh poJib XUMHH B TPUPOJE U KHU3HU
YeyoBeKa, e€ CBA3b C IPYTUMH HayKaMu;

pas3nuYarh YUCTHIC BEIICCTBA U CMECH; OMHOPOIHBIC U
HEOAHOPOIHBIE CMECH;

paziuydaTh GU3NICCKUE M XUMUIECCKHUE SIBICHUS;
OTIPENCNSITh TPHU3HAKK XUMHUYECKUX pEaKkmuil u
YCJIOBHS UX TIPOTEKAHUS,

CleloBaTh IpaBUJaM  TOJb30BAaHUS XUMHYECKOU
MOCYZI0OM M J1Ta00paTOPHBIM OOOPYIOBAHUEM, a TaKXKe
IpaBWjaM OOpaIIeHHUs ¢ XHMHUYECKHUMH BEIECTBAMH B
COOTBETCTBHHM C WHCTPYKIMSIMH 110 BBIOJIHEHHUIO
NPAaKTHYECKHUX padoT;

TUTAHUPOBATh U MMPOBOJAUTH XUMHUECKUN IKCIIEPUMEHT
0 W3YyYCHHWIO W ONHCAHUIO0 (U3UYECKUX CBOWCTB
BEIIECTB, CIIOCOOOB pa3/eeHNus CMECel BEIIeCTB;
IPUMEHSTh €CTECTBCHHO-HAYYHBIC METOJbI MTO3HAHUS
(B TOM umcne HaONIOMEHWE, MOJCIUPOBAHME,
OKCIIEPUMEHT) ¥ OCHOBHBIE OTICPAIlMU MBICIUTEIHHON
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XMMHYECKUI  JKCHEPHMMEHT:  3HAKOMCTBO  C
XUMUYECKOM TMOCYAOW, € TMpaBujaMud padboOThl B
naboparopun M npuéMaMu  OOpalieHus  C
7a00paTOpHBIM  O0OpYIOBaHMEM;  M3YYEHHE U
OIMCaHue duznyeckux CBONCTB o0pa3ios

HEOPTraHWYECKUX BEIIECTB; HAOIIONeHNE (PU3NUECKUX
(nmnaBieHUe BOCKA, TastHUE JIbJa, pacTUpaHHUe caxapa B
CTyIIKC, KHUIIEHME W KOHJEHCaluus BOJbl) H
XUMHUYECKHUX (TOPEHHE CBEYH, MPOKAIMBAHUE METHOU
MPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KHUCIIOTOM)
SBJICHUM, HAOMIONEHWE ¥ ONUCaHUEe TMPU3HAKOB
NPOTEKAHUSI XHMMHYECKUX peakiuil (pasyioKeHue
caxapa, B3aUMOJEHCTBUE CEpPHOM KHC JIOTBI C
xJiopuzoM Oapusi, paznoxenue ruapokcuaa meau(ll)
NpyU  HarpeBaHWU, B3aMMOJCHUCTBUE  Keje3a ¢
pactBopom conu  Menu(Il)); wmsydenue cmnocoOoB
paszenenusi cMmece  (C  MOMOIIBIO  MarHuTa,
bunsTpoBaHUeE, BbINIAPUBAHME, JTUCTUIUISLAS,
xpomarorpadusi), MPOBEICHUE OYUCTKU TOBAPEHHOMN
coiu; HaONIOAeHWE U  ONUCAaHUE  Pe3yJbTaToB
IIPOBEJICHNS  OIbITA, WJUIFOCTPUPYIOLIErO  3aKOH
COXPAaHEHMSI MacChl; CO3JIaHHE MOJENEN MOJEKY
(IIapoCTEePIKHEBBIX).

IIpakTyeckue padoOTHI:

Ne 1. IlpaBuna paGotTbl B J1abOopaTOpuu U TPHUEMBI
oOpaiieHus ¢ 1abopaTropHbIM 000PYIOBAHUEM.

Ne 2. Pazgenenue cmeceil (Ha mTpUMEpe OUYUCTKH
MOBapEeHHOM COJIN).

Bbiuuc/jieHus:

NEeATeNIbHOCTH  (CpaBHEHHWE, Kiaccudukauus) s
W3Yy4YEHUS BEIICCTB U XUMHYECKUX PEAKIU;
PacKpbIBaTh CMBICH M3YYa€MBbIX IMOHSITUI U 3aKOHOB U
NPUMEHSTh STU TOHATHUS NPU ONHCAHUU CBOWCTB
BEILIECTB U UX NIPEBPALLCHUN;

paznuuarth (U3MYECKUE W XUMHUYECKUE SIBIICHUS,

OOBSCHATh UX  CYIIHOCTh C TOYKH  3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHUS;
ONpPENENATh  IPU3HAKM  XUMUYECKUX  PEeaKkUuu,

YCIJIOBUSI UX TIPOTEKAHUS,
OOBSICHATH CYITHOCTh (PU3NYECKUX W XHUMHYCCKUX
SABJIICHUA C TOYKH 3pEHUS aTOMHO-MOJIEKYJISIPHOTO
YUCHHS;

KJIacCU(UIIMPOBATh XUMUYECKHE PEAKIUK (10 YUCITy
U COCTaBy pearupyroumx U 00pa3yromuxcs BEIecTB);
COCTaBJIAThL (HOpPMYNIBI OWHAPHBIX BEIIECTB IO
BaJICHTHOCTH W  ONpPENENsATh  BAJIEHTHOCTh IO
dbopmynam BEIECTB;

paccTaBisiTh  KOA(P(UIHUEHTH B
XUMHUYECKUX PEeaKInid;

CIeIoBaTh TMpaBUJiaM  TOJIb30BAHUS XUMHUYECKOU
MOCY/IOM M JTAOOpaTOPHBIM OOOPYIOBAaHUEM, a TAKKE
npaBUjaM OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIHUSMH [0 BBIMIOJIHEHUIO J1TA00paTOPHBIX
XUMUYCCKHUX OTIBITOB,;

UCIOJIb30BaTh MPH BBHIMOJIHEHUU YUEOHBIX 3aJaHUU U
B MIPOILIECCE MCCIIEIOBATENLCKOM NS TEIbHOCTU

YpaBHEHUSIX
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® OTHOCHTEJIbHOM MOJIEKYJISIPHOM MacChl BEIIECTB;
® MAacCOBOM JIOJIM XHMHYECKOIO 3JICMEHTa II0
dbopmyre CoOeTMHCHUS.

® HAy4YHO-MOMYJISIPHYIO

JUTEPATYPY  XHUMHUYECKOTO
co/iepKaHus, CIIPABOYHBIC MaTepHalbl, PECYPChl CETU
«HHTEpHETY;

BBICTPAUBATh PAa3BEPHYTHIC MUCBMEHHBIE W YCTHBIE
OTBETHl C OMOpOi Ha WH(pOpMaIMio u3 ydeOHWKA U
CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO HCIIOJIb30BaTh
V3YYECHHBIN MOHITUMHBIN annapar Kypca XMMHUHM.

Baxxneiimue
MPEICTABUTE
u
HEOPraHUYEeCK
X BEIICCTB.

(354.)

Bo3nyx — cmech razoB. CocraB Bo3ayxa.
Kucnopon — »2lIeMEHT W MNpPOCTOE BEUIECTBO.
Haxoxnenue kuciopoga B mpupone, pusmyeckue u
XUMHUYECKHUE CBOMCTBa (peakiuu ropenus). OKCUIIBI.
[Ipumenenue xkucimopona. CrnocoObl  MOMydeHUS
KHCIIOpOAa B JIA0OpaTOpUM M TMPOMBIITUICHHOCTH.

Kpyrosopor kuciopoma B mpupoae. O30H —
aJUTOTpOITHAS MOTU(PUKAIINS KUCIOPOA.

TermmmoBoit  ddexT  XUMHUECKOHW  peakinw,
TEPMOXUMHUYECKUE ypaBHEHHS], 9K30- u

SHJOTEPMUUECKUE PeaKIuu. TOTUIMBO: yrojib U METaH.
3arpsi3HeHHE  BO3[yXa, YCWJIECHHE MapHUKOBOIO
s dekra, pazpyiieHue 030HOBOTO CIOS.

Bogopon — »aneMeHT W mOpocTOe BEHIECTBO.
Haxoxnenue Bopopoga B mpupoje, (pusmdyeckue u
XUMUYECKUE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosyyeHus. Kuciaotsl u conu.

KomnuectBo BemecrBa. Monbs. MossipHass macca.
3akoH ABOTapO.

Monsipablii© 00bEM  razoB.  Pacuérel 1o
XUMHYECKUM YPABHEHHUSIM.
dusnyeckue  cBoMcTBa  BOjubl. Boma  kak

pacKpbIBaTh CMBICII U3y4aeMbIX ITOHATUN U IPUMEHSTh
9TH TOHATHUSA NPU ONMCAHWHM CBOMCTB BELIECTB U HX
MPEBPALICHUN;

XapaKTepu30BaTh (ONUCHIBaTh) COCTAaB BO3/AYyXa,
¢uznyeckue W XUMHUUYECKHE CBOMCTBAa KHUCJIOPOJA,
CIoCOObI €ro MOJIy4eHHs, IPUMEHEHUE U 3HAUYCHHE B
MPUPOJIE U KUZHU YEJIOBEKA;

CPaBHUBAThb pPEAKUMM TOPEHHS W MEIJIEHHOIO
OKHCJICHUS;

cobuparb MNpPUOOPHl IS TOJYUYEHUs] KHUCIOpoaa
(BBITECHEHUEM BOJIbI M BO3/1yXa);
pacro3HaBaTh ONBITHBIM IIYTEM KUCIOPOL;

UCIIOJIb30BATh ~ XMMHMYECKYH0  CHMBOJMKY  JUIS
cocTtaBieHUus (HOpMya  BEIHIECTB, MOJEKYJSPHBIX
YPaBHEHMM XUMHYECKHX PpEAKUUA C  Y4aCTHEM
KHUCJIOPOJIA;

OOBSICHATh CYIIHOCTh JKOJIOTMYECKHX HpoOieMm,
CBSI3aHHBIX C 3arpSI3HEHUEM BO3yXa;

ciemoBaTh TpaBWiaM Oe3omacHOW paboThl B
naboparopuy  TPU  HUCIIOJIB30BAHUM  XUMHUYECKON
mocyabl ¥ OOOpYyHOBaHWs, a TaKXke MpaBWiIaM

oOpamieHus ¢ TOPIOYMMH BENECTBAMU B OBITY;
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pacTBOPUTEN. PacTtBOpHI. Hacepiennere 151
HEHACBIIICHHbIE pacTBOPBI. Pacmeopumocmyo
seujecmsé 6 6ode. MaccoBas N0 BEIIeCTBa B
pacTtBope. XuMHUUYECKHUE CBOWCTBA BOJBI. OCHOBAHUS.
Posib pacTBOpOB B MHpHpoOAE U B KU3HU YEJIOBEKA.
KpyroBopor Bogel B  mOpupoae. 3arpsi3HEHUE
MpUPOIHBIX BOA. OXpaHa U OYMCTKA NPUPOAHBIX BOJ.

Krnaccudukamuss HeEOpraHUYeCKHX COCIMHECHHM.
Oxcupel. Kiaccudukanus okcuoB: coaeoOpasyronue
(OCHOBHBHIE, KHUCJIOTHBIE, ampoTepHbIe) 151
HECO0JIE00pa3yIoIIHE. Homenxkiarypa OKCH/JIOB
(MexayHapoaHass W TpuBHalbHas). Duznueckue u
XUMHYECKUE CBOMCTBA OKCUIOB. [lomyueHne okcuioB.

OcHoBanus. Knaccudukanusi ocHOBaHUMN: IETOUN
M  HepacTBOpuMMbIE OCHOBaHus. HomeHnkiarypa
OCHOBaHUM (MEXKAYHApOAHAs U  TpPUBHUAJIbHASA).
DOU3UYECKUE M XHWMHUYECKHUE CBOWCTBA OCHOBAHUMU.
[Tosmyuenue oCHOBaHUIM.

Kucnortsl. Knaccuduxanus KHCIJIOT.
Homenxkiarypa KHUCJIOT (MexayHapoaHas u
TpuBHaibHasA). PU3HMUECKHE U XUMUUYECKHUE CBOICTBA
kucinor. Psan aktmBHOCcTH MetaiuioB H. H. bekerosa.
I1o nyuyeHne Kucmor.

Conu. HomeHnknarypa coneil (MexayHapogHas U
TPUBUAJIbHASA).

OuU3NYECKUEe MW XUMHUYECKHE CBOMCTBA COJICH.
ITonyuenue conen.

['eneTnueckas CBS3b
HEOPraHUYECKUX COCAUHECHUMU.

MEXTY KJ1accaMu

IIAHUPOBATL MW OCYHICCTBJIATL HA  IIPAKTHKC
XUMHNYCCKHUC DKCIICPUMCHTEI, ITPOBOAUTD H&6J'II-OI[CHPI$I,
ACJIaTh BBIBOABI I10 PC3YyJIbTAaTaM 3KCIICPUMCHTA,
PaCKpPbIBATb CMBICII N3yYadCMbIX MOHSITHH U IMPUMCHATH
9TU TIOHATHA IIPpU OIMCAHHUHN CBOMCTB BCIICCTB U HX

IIPEBPALLCHUN;
XapaKTepu30BaTh (OMUCHIBaTh) (U3UUECKHUE U
XUMHUYECKHE CBOWCTBA BOAOPOJA, CIIOCOOBI €ro

[IOJIy4€HUs1, IPUMEHEHUE;
cobupats mpudOp IS MOTYUEHUS BOAOPOIA;

UCITOJIb30BaTh ~ XUMHYECKYH)  CHMBOJHUKY  JUIS
cocTaBicHUS (OpPMynT  BEMIECTB, MOJICKYJISIPHBIX
YpaBHEHHH XHMHYECKHX PEaKIUid C ydacTHEeM
BOJIOPO/IA;

ciemoBaTh MpaBWiaM Oe3omacHOW paboThl B
naboparopuyl  TPU  HUCIIOJIB30BAHUM  XUMHUYECKON
nocyapl ¥ O0OpYyHOBaHWS, a TaKXke MpaBWiIaM

oOpallleHHsI C TOPIOYUMHU BEIIECTBAMU B OBITY;
IJIAHUPOBaTh M OCYIIECTBIISITh  HA  TPAKTHKE
XUMUYECKHE IKCIIEPUMEHTBI, TPOBOJIUTH HAOIIOICHMUSI,
JI€TIaTh BBIBOJIBI 110 PE3YJIbTaTaM dKCIIEPUMEHTA;
y4acTBOBaTh B COBMECTHOM paboTe B rpymnme
PacKpbIBaTh CMBICIT U3yYaeMbIX MOHSITUN U IPUMEHSThH
OTU TIOHSITHS, a TAKXKE HM3YUYCHHbIC 3aKOHBI U TEOPUH
JUTSL pEIICHUS] PacUE€THBIX 3a/1a4;

BBIUUCIISITh MOJIIPHYIO MAacCy BEIIECTB; KOJUYECTBO
BelllecTBa, 00BEM raza, MacCcy BEIICCTBA;

MPOBOJIUTH PACUETHI MO YPABHEHUSM XUMUUYECKUX
peaKIMii: KOJIu4decTBa, 00bEMA, MacChl BENIECTBA IO
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XuMHnuecKuii IKCIIEPUMEHT: Ka4eCTBEHHOE
OINpECIICHUE COACPKAHUS KHCIOpOAa B BO3IYyXE;
NoJly4eHue, coOuMpaHue, paclo3HaBaHUE U HU3yUYEHUE
CBOMCTB KHUCJIOpOJa; HaAOMIOACHUE B3aMMOJECUCTBUS
BEIIECTB C KUCJIOPOJOM M YCJIOBHUS BOSHUKHOBEHHUS U
MpeKpalieHusl TOpeHus (Moxkapa); O3HAKOMIICHHE C
oOpa3llaMl OKCHJIOB M OIMCAaHUE WX CBOWCTB;
MOJTy4eHHEe, COOMpaHue, paclo3HaBaHUE W HU3YUYCHUE

CBOMCTB Bojopona (TOpeHHE); B3aUMOJCHCTBUE
Bojopona ¢  okcugom  Menu(Il)  (Bo3mMokHO
UCIIOJIb30BAHUE  BHJIEOMATEpHUasIOB);  HaOIIOJCHUE
o0Opa3IloB  BENIECTB  KOJUYECTBOM |  MOIb;
UCClieJoBaHNE 0COOCHHOCTEN PaCTBOPEHUS BEIIECTB C
pazIuYHON PacTBOPUMOCTHIO; MIPUTOTOBJICHUE
pacTBOPOB C  ONPEHCIIEHHOM MACCOBOM  JIOJIEU

pPacTBOPEHHOTO BEIIECTBA; B3aUMOJCHCTBHE BOMBI C
MeTaJUlaMM  (HaTpueM U KajblueM) (BO3MOXKHO

HCIIOJIBb30BAHUC BI/IIleOMaTepI/IaJIOB); OIIPCACICHUC
pacTBOpPOB KHCJIIOT H HIGJIO‘IGP'I ¢ IIOMOHIbBIO
HHAUKATOPOB, HCCIICOA0OBAaHHUC 06p33HOB
HCOPraHNMYCCKUX  BCHICCTB  PA3JIMYHBIX  KJIACCOB;

HAOJIIOIEHUE M3MEHEHMsI OKpAacKd WHIUKAaTOpPOB B
pacTBOpax  KHCJIOT W  ILIEJIOYEH;  HU3y4YEHHUE
B3aumogencteus okcuaa wmeau(Il) ¢ pactBopom
CEpPHOM KHUCJIOTHI, KHUCIOT C METajUlaMH, peaKIuil
HEeNTpanu3anuy; NOJTy4YEeHHE HEPacTBOPUMBIX
OCHOBAHM, BHITECHEHHE OJHOTO METajljla JAPYTUM M3
pacTBOpa COJIM; PELICHUE IKCIEPUMEHTAIbHbBIX 33134

W3BECTHOMY KOJIMYECTBY, O0OBEMY, Macce pEearcHTOB
WM TIPOTYKTOB PEAKIINU;

BBICTpaWBaTh Pa3BEPHYTHIC MUCHMEHHBIE U YCTHBIC
OTBETHl C OMOpol Ha MHPOPMALUIO M3 yuyeOHUKa U
CIIPABOYHBIX MAaTepUajioB, TPAMOTHO HCIIOJIb30BaTh
V3YUYCHHBIN MTOHATUMHBIN anmnapar Kypca XUMUU;
pPacKphIBaTh CMBICIT U3y9aeMbIX MMOHSATHN U IPUMEHSTh
OTU TIOHATHUS TPU ONMUCAHUHM CBOWCTB BEIIESCTB U HX
IIPEBPALICHUN;

XapaKkTepu3oBaTh (DU3UYECKUE ¢ XUMHUYECKUE
CBOMCTBAa BOJBI, €€ pOJIb KAaK pPacTBOPUTENS B
MIPUPOIHBIX MPOIIECCAX;

COCTaBJIATh YPAaBHCHHS XUMHUYCCKUX PEaKIUi C
Y9aCTHEM BOJIBI;

OOBSICHATH CYIIHOCTh JKOJIOTHYECKHX MpolieMm,
CBSI3aHHBIX C 3arpsI3HEHUEM MPHUPOIHBIX BOJI, CTIOCOOBI
OYUCTKU BOJABI OT PUMECEH, MEpHI 1O OXpaHe BOJ OT
3arpsi3HCHMS;

IUTAHUPOBAaTh M OCYIIECTBIATH HA  IMPAKTHUKE
XUMHUYECKHUE IKCTICPUMEHTBI, TIPOBOIUTH HAOIONCHMS,
JIeJIaTh BBIBOJIBI TI0 PE3yJIbTaTaM dKCIIEPUMEHTA,

cienoBaTh MpaBuiiaM Oe3omacHoOW paldoThl B
naboparopuy  TpPU  HUCIOJIb30BAHUM  XUMUYECKOH
MOCY/bl U 000PYIOBAHUS;

MPOBOANTH BBIYUCICHHUSI C TPUMEHECHHEM TOHSATHS
«MaccoBas JI0JI BEILIECTBA B paCTBOPEY;
KJIacCU(PUIIMPOBATh M3yYaeMbI€ BELIECTBA 1O COCTaBY
U CBOMCTBaM;
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no teme «BaxHeunumue
COCIMHEHUI.
IIpakTueckue padoThI:
No 3. TlomyueHnue u cobupaHue KUCIOpOaa, U3yUEHHE
€ro CBOWCTB.
No 4. Tlonydyenue u coOupaHue BOJAOpPOaA, U3YUYCHHE
€ro CBOMCTB.
No 5. IlpuroroBiieHue pacTBOPOB C OIPEACIEHHOU
MAacCCOBOM JOJIEH PaCTBOPEHHOIO BEILIECTRA.
No 6. Pemienue sKCEepUMEHTANIBHBIX 3374 1O TEME
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHECHUIN.
Bbruncienus:
® MOJICKYJSIPHOM MacChl BEIIECTBA Ha OCHOBE
ATOMHOM MacChl XMMHUYECKHUX JIEMEHTOB;
® MOJICKYJSIPHOW MAcCChl KHCJIOpOAa M O30HA Ha
OCHOBE aTOMHOM MacChl XUMUYECKOTO JJIEMEHTA;
® 00béMa, KONMYECTBAa BEIIECTBA raza IO €ro
W3BECTHOMY KOJIMUECTBY BEIIIECTBA UM O0BEMY;
® 00BEMOB Ta30B 10 YPAaBHEHHIO pEaKIMU Ha
OCHOBE 3aKOHa OObEMHBIX OTHOIIICHUH Tra30B;
® C HCHOJIb30BAHUEM TMOHSTHS «MaccoBas OIS
BEILIECTBA B PACTBOPEY;
® [10 YPAaBHEHUSIM XUMHUYECKUX PEAKIIHIA.

KJIaCCbl HCOPraHN4YCCKUX

COCTAaBIIAT (POPMYINIBI OKCUIOB, KUCJIOT, OCHOBaHMI,
CoJ€d W Ha3plBaTb HX [0  MEXKIYHAPOIHOMU
HOMEHKJIATypE;

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB HA OCHOBE OOIINX
XUMHYECKHX CBOWMCTB M3YYCHHBIX KJIACCOB/TPYIM
BEILECTB, K KOTOPBIM OHU OTHOCSTCS;

COCTaBJISITh MOJICKYJISIDHBIE YPaBHEHMUS pEaKLUH,
WITIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA M CIIOCOOBI
MOJyYEHUs] BEUIECTB M3YUYEHHBIX KJIACCOB/TPYIII, a
TaKXe NOATBEPKAAIOIINX N€HETUYECKYIO B3aUMOCBS3b
MEXAY HUMU;

MPOU3BOINTL  BBIUHMCICHUA 1O  YPABHECHUSIM
XUMHYECKUX PEAKIU;
IJIAHUPOBaTh W OCYUIECTBISATH HA  IPAKTHKE

XUMHUYECKHE IKCIIEPUMEHTBI, IPOBOAUTH HAOIIOACHMUS,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM 3KCIIEPUMEHTA;

ClIeJIoBaTh TMpaBWiaM Oe30macHOW paboTel B
7abopatopuy  IpU  HUCIOJIB30BAHUM  XMMHUYECKON
NoCy/bl U 000PYIOBaHUS;

UCIIOJIb30BaTh NP BBINOJIHEHUU YUEOHBIX 3aJaHUN U
B IpOLECCE  HCCIEAOBATEIbCKOM  JIEATEIBbHOCTH
HAy4YHO-IIONYJISIPHYIO  JIUTEPAaTypy  XUMHYECKOTO
COJEP)KaHMUsI, CIIPAaBOYHBIE MaTepHalbl, PECYPChl CETH
«HTEepHETY;

BBICTpaWBaTh Pa3BEPHYThIE MUCHMEHHBIE U YCTHBIE
OTBETHl C ONOpPOM Ha MHPOPMALUIO U3 yuyeOHUKa U
CIOPABOYHBIX MaTepUajoB, TPAMOTHO HCIIOJIb30BATh
W3YYCHHBIM MOHSATUNHBIN annapaTr Kypca XMMHUH.
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[Tepunonnuecku
1 3aKOH U
[Tepuonnuecka
sl cucTemMa
XUMHUYECKUX
a1emMeHToB /I,
n.
Menaeneesa.
Crpoenue
aTOMOB.
XuMHUYeCKast
CBSI3b.
OKHCIUTENBHO
-BOCCTAHOBUTE
JIbHBIC
peakuuu (15

q).

[lepBble TOMBITKK KJIACCU(PUKAIIMU XUMHUYECKUX
aneMeHTOB. [IoHsTHE O rpynIax CXOIHBIX 3JIEMEHTOB
(memouHble W IIEJIOYHO3EMENIbHBIC  METaJllbl,
rajioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbHIC
00pa3yroT am(pOoTEepHBIE OKCUIBI U THAPOKCHUIBI.

[lepnoguueckuii 3akoH. Ilepronnyeckas cucrema
xumudeckux  anemeHTtoB  JI. WM. Mennaeneena.
Koporkonepuontnass u JIMHHONEPHOAHAS (POPMBI
[Tepnoanyueckor CUCTEMBI XUMUYECKUX 3JIEMEHTOB /I,
N. MenpneneeBa. Ilepuoael u rpynnel. @usnyeckuii
CMBICIT TOPSIAKOBOTO HOMEpPA, HOMEpPOB IepUoAa M
TPYIIbI JIEMEHTA.

Crpoenne aromoB. CocraB aTrOMHBIX —sJ€Ep.
N3oronbl.  OmektpoHbl. CTpoeHHe  ANEKTPOHHBIX
0001104eK aTOMOB TEPBHIX 20 XUMHUYECKHUX PJIEMEHTOB
ITepuognueckort cucrembr J[. WM. Mengeneesa.
XapakTepuCTUKa XHWMHUYECKOTO 3JIEMEHTAa IO €ro
nonoxkennto B llepumommueckont cucreme . U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHUsS pajJuyca aTOMOB
XUMHYECKUX AJIEMEHTOB, METaJJIMYECKUX u
HEMETAJUIMYECKUX CBOMCTB MO T'PYNIIaM M IEPUOAAM.
3nauenue [lepuoanueckoro 3akoHa u I[leproguueckoit
CUCTEMBl XHMHWYECKHUX DSJIEMEHTOB JUISl Pa3BUTHS
Hayku W npaktuku. Jl. 1. MenneneeB — y4yé€Hbld U
rpaXkJaHWH.

Xumudeckas cBsi3b. KoBajnieHTHast (mossipHast u
HEToJIsIpHas ) CBSI3b. DIEKTPOOTPUIATETHHOCTD
XUMHYCCKHUX dJIeMEHTOB. MoHHAs CBSI3b.

PACKPBIBATH CMBICIT IICPUOINICCKOT'O 3dKOHA,

MOHUMATh CYIIIECTBOBAHUE MEPUOINIECKON
3aBUCUMOCTH  CBOMCTB  XMMHYECKHUX  JJIEMECHTOB
(u3MeHeHue paguycoB aTOMOB u

ANEKTPOOTPULIATEILHOCTH) U HUX COEAUHEHUM OT
MOJIOKEHUSI B TIEPUOJIUUECKOM CHUCTEME U CTPOCHHUS
aToma,

YCTaHABJIMBATh CBSI3b MEXKY MOJOKEHUEM 3JIEMEHTA B
MEPUOIUYECKON CHUCTEME U CTPOCHUEM €ro aroma
(cocTaB m 3apsjn sapa, oOIIee YUCIO DIIEKTPOHOB U
pacrpeeeHue ux Mo 3JIEKTPOHHBIM CIIOSIM);
MPOTHO3UPOBATh  XapaKTep M3MEHEHUsI CBOMCTB
AJIEMEHTOB M UX COCIMHEHUH MO rpyImnam u nepuojiam
[Tepuognueckor CUCTEMBL;

XapaKTEPU30BATh XUMHUECKHUE 3JIEMEHTBI IIEPBBIX TPEX
MEPUO/IOB, Kallis, KaJbLHs IO HUX IOJOXKEHUIO B
ITepuognueckou cucreme [l; ; Menneneena;
clefoBaTb ~ OpaBWwiIaM  Oe3omacHo  paboOTel B
naboparopu  MPU  HUCIOJIB30BAHUM  XUMHYECKOMN
NOCy/bl U 000PYIOBaHUS;

BBICTpAaWBaTh pa3BEPHYThIE MNUCHBMEHHBIE U YCTHBIC
OTBETHl C OMOpoN Ha MHPOPMALUIO M3 yuyeOHUKa U
CIIPaBOYHBIX MAaTEpUaJIOB, T'PAMOTHO HCMOJIb30BaTh
V3YUYCHHBIN MTOHATUMHBIN anmnapar Kypca XUMUU,
PacCKpbIBATh CMBICI M3YYaeMbIX TOHSITHUIA;

ONPENENATh BUJ XUMUYECKON CBA3U B COCIMHEHUH;
ONpENENATh  CTENEeHb  OKHUCJIEHUS  XUMHYECKOTO
AIIEMEHTA 10 (hOPMYJIe €ro COCTUHCHUS,;
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CreneHb OKUCJICHUS.
OKHUCIIUTEIHLHO-BOCCTAHOBUTEILHBIE peaxkuum.
ITpoueccer OKHUCJICHUS u BOCCTAHOBJICHUA.

OKucCIUTeNIN 1 BOCCTAHOBUTEIH.

XMMHUYECKUI JIKCIEPUMEHT: H3yuYeHHE OOpasIoB
BEIIIECTB METAJUIOB U HEMETAJJIOB; B3aMMOJIECUCTBUE
TUAPOKCH/IA IMHKA C pACTBOPAMM KHUCJIOT U LIEJIOYEH;
IPOBEJICHUE OMNBITOB, WUIOCTPUPYIOLIMX IPUMEPHI
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX peaKumit
(ropeHue, peakinu pa3ioKeHUsl, COSTUHEHUS).

OMPENENATh JJIEMEHT (BEIIECTBO) — OKHUCIUTEIb H
AJIEMEHT (BEIIECTBO) — BOCCTAHOBUTEb;

OOBSICHSTh  CYITHOCTH TPOIIECCOB OKUCICHUS U
BOCCTAHOBJICHMS;

COCTaBJATh DSJEKTPOHHBIA OajaHC ¢ y4y€ToM uMcia
OTIAHHBIX U TPUHSTHIX SJIEKTPOHOB;

COCTaBIISATh YpaBHCHUE
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIILHON PEAKIINY;
WCIIOb30BaTh MPU BBINOJTHEHUN YYEOHBIX 3aJlaHUi
TEKCTBI y4eOHUKa, CIIPaBOYHBIEC MaTepHabl
(mEepUOIUYECKYI0 CUCTEMY XUMHYECKHUX AJIEMEHTOB [I;
U; MenneneeBa, Tabavily pacTBOPUMOCTH KHCIIOT,
OCHOBaHMHU M COJIEW B BOJE, DIICKTPOXUMUYECKUU P
HaIpsLKCHUN METAJIIOB)

HCIIOIb30BaTh IIPH BBIMOJHCHUH YUSOHBIX 3aJJaHUN U B
nporecce HCCJIC0BATEIbLCKOM JIEATEIILHOCTHU
HAy4YHO-MIONYJISIPHY IO JUTEPATYPY  XHUMHUYECKOTO
COZIEp)KAaHUsA, CIPABOYHBIE MAaTEPHUaJbl, PECYypChl CETH
«HTEpHETY.

KonnyecTBo yueOHBIX YaCOB Ha TEMY MOKET BapbUPOBATHCS HA YCMOTPEHHUE YUUTENS, HEU3MEHHBIM OCTaETcs o01ee
KOJINYECTBO YaCOB Ha BECH IOJI. 3 pE3EPBHBIX YPOKA MPEAHA3ZHAYEHBI JUIsl CAMOCTOSITEIbHOTO PACIIPEACIICHUS] YUUTEIIEM KOJIUYECTBA
4acOB Ha TEMAaTUYECKUI KOHTPOJIb, HA 00yYeHHE MOATOTOBKE AIIEMEHTAPHBIX YUYECOHBIX MPOEKTOB, HA Pa3BUTHE YMEHUS TOJIb30BATHCS
CIIPaBOYHOM JTUTEPATypoOM, B TOM YHUCIIE B 3JEKTPOHHOU hopme u B cetu « THTEepHETY.

10 kaacc
(2 4. B HeJeJ110, Beero 68 4., u3 Hux 4 4. — pe3epBHOe BpeMsi)
Paznennl
;ﬁﬁ;ﬁiﬂi; OcHOBHOe conep:kaHue OcHOBHBIE BH/IbI 1€ATEJILHOCTH 00y4A0LIIUXCS
4acoB,
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OTBOJIUMOE HA
HX M3YYeHHe

BemiectBo u
XUMHUYECKas
peakius. (15 4.)

[Tepuonnueckut 3akoH. Ilepuogmueckas cucrema
xumuueckux snemeHToB J[. M. MenneneeBa. CtpoeHue
aTOMOB.  3aKOHOMEPHOCTHM B H3MEHEHHM CBOWCTB
XMMHUYECKUX DAJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJIMS,
KaJlblIUsI MW HUX COCAUHEHMH B COOTBETCTBUM C
MOJIOKEHHEM dJeMeHTOB B llepumogmueckor cucreme u
CTPOCHHEM KX aTOMOB.

Crpoenue BelecTBa: BUbl XUMUYECKON CBSA3U. THUIIBI
KPUCTAJNIMYECKUX  PEHIETOK, 3aBHUCUMOCTb  CBOMCTB
BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEHIETKH M BHJA
XUMUYECKOU CBSI3U.

Knaccudukanuss u HOMEHKIIaTypa HEOPraHMYeCKHX
BCIIICCTB (MexxTyHapoaHas u TpUBHUAJIbHASA).
XUMHYECKHE CBOMCTBAa BEIIECTB, OTHOCSIIUXCSA K
pa3IMYHBIM  KJIacCaM HEOPraHMYECKUX COCIUHEHUM,
TEHETUYECKAasl CBSA3b HEOPraHMYECKUX BEIIIECCTB.

Knaccuduxarms XAMUYECKUX peakuuin o
pa3IM4YHBIM  NOpu3HakaM (MO0 YMCIAy W COCTaBy
YYaCTBYIOIIMX B pEaKIUU BELIECTB, IO TEIJIOBOMY
abdexTy, 1O  U3MEHEHHUIO CTENEHEH  OKHCIICHUS
XUMUYECKUX BJIEMEHTOB, MO OOpPaTUMOCTHU, MO YYACTHUIO
Karaiuzaropa). OJK30- W JHIAOTEPMUUYECKUE PEaKIIuH,
TEPMOXMMHUYECKHE YPABHEHHS.

IToHsTHE O CKOpOCTH XUMUYECKOU peakuuu. [loHsaTue
00 oOpaTUMBIX W HEOOpPATUMBIX XMMHUYECKHX PEaKIIUIX.
IToHsiTHE O TOMOIEHHBIX M TE€TEPOrE€HHBIX PpPEaKIUX.
Ilonamue o xumuueckom pasHogecuu. DPaxkmopol,

XapaKTEepU30BaTh XUMHUUYECKHUE JJIIEMEHTHI IIEPBBIX
TpEX IEPUONOB, Kalausid H© Kajabluusd II0 HX
nonoxxkeunto B llepmommueckonn cucreme /I; U;
Menpeneena;

KJ1accu(UIMPOBaTh W HA3bIBaTh HEOPIaHUUYECKHUE
BEILIECTBA U3YUYCHHBIX KJIaCCOB;

OIUCHIBAaTh OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, IIOATBEP)KIAaTh CBOMCTBA
IIpUMEpPaMH MOJIEKYJISIPHBIX YpPaBHEHU
XAMHUYECKUX PEAKIINM;

ONpENENATh BHUJ XUMHYECKOW CBSI3M W THII
KPUCTAJJINYECKON PEIIETKHU BEILIECTBA;

IIPOTHO3UPOBATh ~ CBOMCTBA  BEILIECTB B
3aBUCHMOCTH OT UX CTPOECHUS,

PacCKpbIBATh CMBICII HM3yYaeMbIX TOHATUH H
IIPUMEHSTh ATU IOHATHS IIPU ONHUCAHUU CBOMCTB
BEILIECTB U UX IIPEBPALLECHUN;

KJacCu(UIMPOBaTh XUMUYECKHE PEaKIUU I10
pAa3IMYHBIM IIPU3HAKAM;

YCTaHABJIMBATh 3aBUCHMOCTh CKOPOCTH
XUMHUYECKON peaKIMu OT Pa3IUYHbIX (PAKTOPOB;

IIPOTHO3UPOBATh  BO3MOXKHOCTH  IIPOTEKaHUsA

XUMUYECKUX  NPEBpaAlCHUH B PA3IUYHBIX

YCIIOBUSIX;
OMPEACIATh OKUCIUTENb U BoccTaHoBUTENb B OBP;
COCTaBJISITh DJICKTPOHHBIN OajlaHC PEaKIuu;
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guuAlOWUe HA  CKOPOCMb XUMUYECKOU peakyuu U
NON0IHCEHUE XUMUYECKO20 PABHOBECUA.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu,
AIIEKTPOHHBIN 0alaHC OKUCIUTEIbHO-BOCCTAHOBUTENIBHOM
peaKuuu. Cocrasnenue ypaBHEHUI
OKHCJIUTEIIEHO-BOCCTAHOBUTEIBHBIX peakuin C
UCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOTO OallaHca.

Teopus BIEKTPOJIMTHYE CKOU JTIUCCOLAALINH.
DJEeKTPOAUTBl W HEANEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHusMm 1ucconmanuy BEeIeCTB ¢ Pa3JINnYHbIMU BUIAMU
xumudecko cBszu. Crenenp auccounanuu. CHIbHBIE U
ci1a0ble 3JEKTPOJIUTHI.

Peakiium MOHHOTO oOOMeHa. VYCIOBUS NPOTEKAHMS
peakiuii MOHHOTO OOMEHa, IMOJIHBIE U COKpAIEHHBIE

WOHHBIE  ypaBHeHUs peakuuil. (CBOHCTBA  KHCIOT,
OCHOBAaHMM W CoOJied B CBeTe MNpeACTaBICHUU 00
AIEKTPOJIMTAYE CKOU JIUCCOLIUAIUH. KauecTBeHnnbie

peakiuu Ha UOHBL. [lonsamue o eudponuse conell.

XMMHUYeCKU IKCIIEPUMEHT: 03HAKOMJICHHE C MOJCIISIMU
KPUCTAJNIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIECTB —
METaJUIOB U HeMeTauioB (Tpadura U anmasa), CIOKHBIX
BEILIECTB (XJIOpUJA HATPHUA); UCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH  XMMHMYECKOW pEaKUuu OT  BO3ACHUCTBUA
Pa3IMYHbBIX (bakTopoB; UCCIIEIOBAaHUE
ANIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, Mpoliecca
JUCCOIMAILIMKM  KUCIIOT, IIeaoued u cosiedl (BO3MOXKHO
WCIIOIb30BaHUE BUJIEOMATEPHUATIOB); MPOBEJCHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK TMPOTEKAHUS  PEaKIIHi
MOHHOTO oOMeHa (0Opa3oBaHUE OCAJIKa, BBIJCICHUE ra3a,

IIPOU3BOJUTE BBIUMCIEHUSA 110 XUMHUYECKUM

YPAaBHEHUSM;

pacKphIBaTh CMBICI U3y4aeMbIX MOHSATHM, a TaKKe

CMBICJI TEOPUH IEKTPOIUTHUECKON JUCCOLIMALINH;
OOBSICHATHh  MPUYMHBI  3JIEKTPONPOBOJHOCTH

BOJIHBIX PAaCTBOPOB;

COCTaBJIATh YPAaBHEHMUS JHMCCOLMALNM KHUCIOT,
II€JI0YEeH U COJIeH, MOIHbIC
U COKpalI€HHbIE MOHHBIE YPAaBHEHHUS XUMHUYECKUX
peakIuii FOHHOTO OOMEHA;

IUIAHUPOBAaTh M OCYILECTBISATh Ha IIPAKTHUKE
XUMHUYECKHE DKCIIEPUMEHTBHI, IIPOBOAUTH
HaOIIONIeHus, JieNlaTh BBIBOJBI 110 pe3yJbTaraM
HKCIIEPUMEHTA;

cienoBarh IpaBuiaM Oe30macHoil paboThl B
naboparopu MpU HMCIHOJIB30BAHUM XUMHUYECKOM
NOCY/bl U 000PYIOBaHUS;

IIPOU3BOJNUTH BBIUMCIEHUSA 110 XUMHUYECKUM
YPaBHEHUSM;

BBICTPAaNBaTh Pa3BEPHYThIC MMCbMEHHbBIE U YCTHBIE
OTBETHI C OMOPON Ha MH(POPMALIUIO U3 yUeOHUKA U
CIPABOYHBIX MAaTEpHUAIOB, TPAMOTHO UCIOJIb30BATh
W3YYEHHBIN MOHATUWHBIN anapar Kypca XuMHH;
UCIOJIb30BaTh IIPU BBIIIOJHEHUH YUEOHBIX 3aJJaHUM
U B IPOLIECCE HCCIEN0BATEIbCKON JEATEIBHOCTH
HAy4YHO-IIONYJISPHYIO JIUTEPaTypy XHMHYECKOIO
COJEP)KaHUs, CIPABOYHBIE MaTe€puajbl, PECYPCHI
cetn «MHTEpHETY.
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oOpa3oBaHHME  BOJIbl);  OMNbBITOB,  HWJLTIOCTPUPYIOIIMX
IPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaAKIINA
(ropeHme,  peakIMH  Pa3NOKEHUS,  COEAMHEHUs);

pacrio3HaBaHWE€ HEOPTraHUYECKHUX BEUIECTB C ITOMOIIBIO
KaueCTBEHHBIX  pEakUuMid  Ha  HOHBI;  pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

IIpakTnueckne padoThI:

No 1. Pemienue sxkcriepuMeHTaIbHbIX 3a/1a4 10 TEME.
Borunciaenus:

® KOJIMUECTBA BEHIECTBA, 00bEMA M MacChl PEarcHTOB

WIM TPOAYKTOB MO YpPaBHEHUSM XUMUUYECKUX
peakuui;
® [10 YPaBHEHUSIM XUMHYECKUX PEAKIIUMN.
Hemerammer wu O6mass xapakTepucTuka rajoreHoB. OcCoOEHHOCTH OOBSCHSTH 0O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU

X COCOAHNHCHMHAI.

(354.)

CTPOCHHSI aTOMOB, XapaKTEPHBIC CTENECHU OKUCIICHUS.
Crpoenue u (U3MUECKHUE CBOWCTBA MPOCTHIX BEIIECTB —
rajJjoreHoB. XUMHYECKUE CBOMCTBA Ha NPUMEpPE XJopa

(B3aumopeiicTBuE ¢ MeTaJJlaMd,  HEMeTaJlIaMH,
mienoyamu).  Xsoposopopon. — ConsiHass — KHUCHOTAa,
XUMUYECKHE  CBOWCTBA, TOJy4YeHUE, MPUMEHEHUE.
JlefictTBue xJiopa H  XJOpPOBOJOpPO/JAa Ha OpPraHU3M
yesioBeKa. BaxHelmive XJIopuabl U HX HaXOXJIEHUE B
pUpoIe.

OO6miast xapakTepucTHKa dJeMeHTOB VIA-rpymnrsbl.

Oco0eHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE CTEIECHU
OKHUCIICHUS.

CBOWCTB HEMETAJIJIOB U UX COCAMHEHUN B IIpeAenax
MaJIbIX ~ TMEPUOJOB W  DIAaBHBIX  MHOArPYMI
ITepnoanyeckor CUCTEMBI XUMHYECKHUX DJIEMEHTOB
C YYETOM CTPOCHUS UX aTOMOB;

XapaKkTepU30BaTh (PU3MUECKUE W XHUMHYCCKHUE
CBOWMCTBAa TMPOCTBIX BEIIECTB TajJoOreHoB (Ha
puUMepe XJI0pa) u CJIOJKHBIX BCILICCTB
(xJI0poBOZIOpO/IA, XJIOpUOA HATpHsi), CHOCOOBI UX
MOJy4YE€HUsl, IPUMECHEHNE U 3HAUCHUE B MPUPOJEC U
’KU3HHU YEJIOBEKA;

OIPEIEIISITh TAJIOTEHUI-UOHBI B PACTBOPE;

IUIAHUPOBATh W OCYIIECTBIATH HA MPAKTHUKE

Crpoenne u (pu3nUECKHE CBOMCTBA MPOCTHIX BEIIECCTB XUMHYECKUE SKCIIEPUMEHTHI, MPOBOJIUTH
— KHUCJIO pola U Cepbl. AJUIOTPONHBIE MOAU(DUKALIUU HaONIOIEHNs], JieNlaTh BBIBOABI MO pe3yjibTaram
KHUCIOpoAa M cepbl. XHUMHYECKHE CBOMCTBA CEPBI. DKCIECPUMEHTA,
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CepoBonopos, cTpoeHue, (pu3nyeckrue U XUMHUYECKHE
cBoicTBa. OKCHUJIBI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX
okcusoB. CepHasi KHCJIOTA, (DU3NYECKHE U XUMHUYECKHUE
CBOiicTBa (0OIIME Kak MpeJCTaBUTENS Kiacca KUCIOT U
cnenupuyeckue). XUMHYECKUE pEaKIUH, JeKallue B
OCHOBE MPOMBIIUIEHHOTO CIoco0a MOMy4YeHHs] CEpHOU
kucinotel. [lpumenenune. Conaum  CepHOM  KHUCIOTHI,
KaueCTBEHHAas peakuus Ha cynbdar-uoH. HaxoxneHnue
ceppl U €€ COCOUHEHUWW B Ipupone. XHUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCANHEHUSMHU CEpbI
(KUCIIOTHBIE JOXKIHU, 3arpsi3HEHUE BO3/yXa U BOAOEMOB),
crocoOBbI €ro MpeAoTBPALICHUS.

OO0miast  XxapakTepucTHUKa 3JIEMEHTOB  VA-Ipymibl.
OCoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHBIE CTEICHU
OKHUCJICHUSI.

A3OT, pacnpocTpaHeHUE B MpupoAe, (PU3NUECKUe Hu
XUMHYECKre cBoiicTBa. KpyroBopor aszora B IpuUpOZE.
AMMHaK, ero (Qu3MYecKue M XUMHUYECKHE CBOMCTBA,
nojiiyyeHue © npuMeHeHnue. Coilu  aMMOHHUA, HX
du3nYecKne Y XUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHass peakuusi Ha HOHbI aMMOHUA. A30THas
KHCIIOTa, €€ ToNydeHue, (U3NUYECKUEe U XUMHUYECKUE
CBOICTBa (0OIIME Kak MpEeACTaBUTENS Kilacca KUCIOT H
cnerupuueckue). Mcmonp3oBaHWEe HUTPATOB W COJEH
aMMOHHUSI B  Kaue€CTBE MHUHEpaJIbHBIX  yIOOpEHMUIA.
XUMUYECKoe  3arpsi3HEHUE  OKpYXKarouied  cpeabl
COCIMHEHUAMMU a30Ta (KUCJIOTHBIC JOXIU, 3arps3HECHUE
BO3/lyXa, MIOYBLI U BOJIOEMOB).

dochop, aWIOTPONHEIC

Moaudukanuu  docdopa,

OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 371eMEeHTOB VIA-rpyniibl U UX COCTUHEHUN
C YYETOM CTPOEHHUSI UX aTOMOB;

XapaKTepru30BaTh (U3NUECKUE W XHUMHYECCKUC

CBOIICTBA NPOCTOrO BELIECTBA CEpbl U €€
COEIMHEHUN  (CepoBOAOPOJA, OKCHUIOB  CEPBI,
CEpHON  KHUCIOTBI, CYyIb(}aToB), CHOCOOBI UX

MOJIyYeHHUsI, MPUMEHEHUE U 3HAYEHUE B MPUPOJIC U
JKU3HU YEJIOBEKA;
OTIPEIENISITh HAIUYUE CYTb(aT-uHOHOB B PACTBOPE;

OOBSICHATH CYITHOCTh SKOJIOTHUYECKUX MPoOIeMm,
CBSI3aHHBIX C EPEPaOOTKOI COETMHEHUN CEPHI;
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB
VA-rpynnsl ¥ uX COEAMHEHUN C YUYETOM CTPOECHUS
UX aTOMOB;

XapakTepu3oBaTh (PU3NUECKUE U XUMHUYECKHUE
CBOICTBA MPOCTHIX BEIIECTB a30Ta U pocdopa u ux
COCIMHEHUN (aMMHUaka, COJIe aMMOHHMS, a30THOMU
KHCJIOTBI, HHUTparoB, okcuga Gocdopa(V) wu
dbocdopHoii KuCIOTH, (PocdaroB), crmocodObl HX
MOJIyYEHHUs, IPUMEHEHUE U 3HAYEHUE B MPUPOJIE U
YKU3HU YEJIOBEKA;

ONpEAENATh MOHBI aMMOHUS M (ocdaT-uOHbI B
pacTBoOpE;

OOBSICHATH CYHIHOCTh SKOJIOTMUYECKUX MpoOieM,
CBSI3aHHBIX C HAXOXICHUEM COCAMHEHWI a30oTa U
dbocdopa B Okpyxaroieu cpese;
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¢uznueckue W XuMHuuyeckue  cBomctBa.  Oxcun
dbochopa(V) u docdhopHas kuciora, QGu3MUecKue U
XUMUYECKUE CBOICTBa, moiydeHue. Mcrnonb3oBaHue
dbocdaToB B kKa4eCcTBE MUHEPATBHBIX YI0OPEHUH.

OO6miast  xapakTepucThka 3neMeHToB [VA-rpymnrbl.
Oco0eHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE CTEIECHU
OKHCJICHUSI.

VYrnepon, aJIJIOTPOIIHBIE Mo (puKaImm,
pacnpocTpaHeHue B Ipupoje, pusnueckue 1 XuMHUIeCKue
cBoicTBa. AncopOuus. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, uX (QHU3MUECKHE U XUMUYECKHE
CBOIICTBA, JICMCTBUE HA KUBbIE OPraHU3MBbl, MIOTYYEHUE U
MpPUMEHEHUE. DKOJOTMYECKHE MPOOIEMbl, CBSI3aHHBIE C
okcugoM  ymiepona(lV);  rumore3a  m1o6aibHOTO
NOTEIUIEHUs KJIUMara; NapHUKOBBIM 3 deKT. YroibHas
Kaciaora U e€ coiid, X (U3MYECKHe W XUMHYECKHE
CBOIICTBa, IMOJIydeHHME U TmpuMeHeHue. KauecTBeHHas
peakius Ha kapOoHaT-uoHbI. Mcronb3oBaHue kapOOHATOB
B OBITY, MEAMIIMHE, TMPOMBIIUICHHOCTH M CEIHCKOM
XO35IMCTBE.

[lepBoHauanbHble  TOHATHS 00  OpPraHUYECKUX
BEILIECTBAX KaK O COEIMHEHUSAX yriepoja (MeTaH, 3TaH,
STWJICH, AUETWIEH, JTaHOJ, DIMUEPUH, YKCyCHas

Kuciora). Mx cocmaé u xumuueckoe cmpoenue. llonsitue
0 OMOJIOTMYECKH BaXXHBIX BEHIECTBAaX: >KUpax, OeiKax,
yIJeBOMaX — W HUX POJM B IKU3HU YeJIOBEKa.
Mamepuanvroe eOUHCMBO Op2AHU4eCcKUx u
HeOP2AHUYeCKUX COCOUHCHUIL.

® OOBSICHATH O6HII/IG 3dKOHOMCPHOCTH B M3MCHCHHH

CBOMCTB 371eMeHTOB [V A-rpynnsl U UX COEUHEHU
C YU4ETOM CTPOEHUS UX aTOMOB;

XapaKTepru30BaTh (U3NUECKUE W XHUMHYECCKUC
CBOWCTBA MPOCTHIX BEIIECTB YIIIEPOAA U KPEMHHUS U
WX COEAMHEHUU (OKCHJIOB YIJIEpOJa, YTOJbHOU
KHCJIOTHI, KapOOHATOB, OKCHJIa  KPEMHHS,
KPEMHHUEBOM KHUCJIOTHI, CHJIMKATOB), CIOCOOBI HX
MOJy4YEHUs, MPUMEHEHNE U 3HAUCHUE B MPUPOJE U
KU3HU YEIIOBEKA;

ompeseNnsaTh KapOOHaT- W CUJIMKAaT-MOHBI B
pacTBope;

OOBSCHSTh CYIIHOCTh SKOJIOTHYECKUX MPOOIeM,
CBSI3aHHBIX C HAXOXKJICHUEM YIJIEKHCIIOTO Ta3a B
OKPYXaroIlIEeHn Cpele;

WJUTIOCTPUPOBATh B3aUMOCBSI3b HEOPraHUYECKHUX
COCIMHEHUH yITIEPOIA U OPTaHUYECKUX BEIIECTB;

IJIAHUPOBaTh W OCYUIECTBISATh HAa NPAKTHKE

XUMHYECKHE DKCIIEPUMEHTHI, IIPOBOJIUTH
HAOMIOAEHUs, JelaTh BBIBOABI IO pe3yJibTaram
DKCIIEPUMEHTA;

clenoBarh TpaBuiaM Oe30macHoil paboThl B
naboparopu TpPU MCIOJIB30BAHUM XUMHUYECKOU
MOCY/IBI U 000PYIOBAHMUS;

MPOU3BOJIUTh BBIUMCICHUS 10 XUMHUYECKUM
YpaBHEHUSIM;

BBICTpanBaTh Pa3BEPHYTHIC MUCHMEHHBIC U YCTHBIC
OTBETHI C 0MOpoil Ha MHGOPMALIUIO U3 YUeOHUKA U
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KpemHuuii, ero ¢usnueckue U XMMHUYECKUE CBOWCTBA,
nonyyeHne u npumeHeHne. CoeauHEHUs KpEeMHHUS B
npupoje. O6mue npeacrapieHus 00 okcuae kpeMHus(IV)
U KpeMHHEBOU kucnore. CHIIMKAThI, UX UCIIOJIb30BAHNE B
ObITY, MEIMILIMHE, NPOMBILUIEHHOCTH. Baorcneiuue

cmpoumesnbHble — MAmepuaivl:.  Kepamukda, — CmeKio,
yemenm, bemon, dicenezobemon. Illpodremvr bezonacrnozo
UCNONIL308AHUS CMPOUMETbHBIX Mamepuanos 8

NOBCEOHEBHOU HCUZHU.

XyMHUYeCKHIl  JKCIEPUMEHT: u3yuyeHue o0pas3ioB
HEOPraHMYECKUX BELIECTB, CBOWCTB COJITHOM KHUCJOTBHI,
MPOBEJCHUE KAaYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U
HaOMIOIEHUE TPU3HAKOB HMX TMPOTEKAHUs, OMbITHI,
oTpaxawnme (Qu3nueckue W XUMHUYECKHUE CBOMCTBA
rajoreHOB U UX COEAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPHAIOB);  O3HAKOMJIEHHE C  oOpaslamu
XJIOpUIOB (TaJIOTE€HUIOB); O3HAKOMJIEHHE € oOpas3lamMu
ceppl U €€ COoeqUHEHUSIMU (BO3MOKHO HCIOJB30BaHUE
BUJICOMATEPHAJIOB); HAOMIOACHUE TMpollecca O0yIIIMBaHUS
caxapa ToJ JCHCTBHEM KOHIIEHTPUPOBAHHOW CEpPHOM
KHUCIIOTHI; U3YYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON
CEpHOM KHCJIOTBI, MPOBEACHUE KAYECTBEHHOW pEeaKkIui Ha
cynb(ar-uoH W HAONIOEHWE TpPHU3HAKa €€ MPOTCKAHMUS;
O3HAKOMJICHWE C (PU3WYECKUMH CBOWCTBAaMH a30Ta,
dbochopa u ux coeauHeHU (BO3ZMOXKHO HCIOIH30BAHUE
BUJIEOMATEpPHUAIOB), oOpa3lamMu a30THBIX U (POCHOPHBIX
yIoOpeHuil; moiaydeHue, coOUpaHHe, pacro3HaBaHUE U
M3y4YeHHUE CBOWMCTB aMMMAKa; MPOBEJACHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHMsI M docdaT-uHOH U H3yUYCHHUE

CIIPABOYHBIX MATE€pHUaoB, IPaAMOTHO UCIIOJIb30BaTh
V3YUYCHHBIN ITIOHATUMHBIN anmnapar Kypca XUMUU;
UCIOJIb30BaTh IPU BBIIOJHEHUH YUEOHBIX 3aJJaHUM
U B IPOLECCE HCCIENOBATEIBCKOU NESATEIbHOCTU
HAy4HO-IOMYJIAPHYIO JINTEPATYPy XHUMHUYECKOIO
COIEpIKAaHUsA, CIPAaBOYHBIE MaTepUAlIbl, PECYpPCHI
cetn «IHTEpHETY.
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IIPU3HAKOB 170:¢ IIPOTEKAHUS, B3aMMOJICHICTBHE
KOHLICHTPUPOBAHHOM  a30THOM  KHUCJIOTBI C  MEIBIO
(BO3MOKHO KCIIOJIb30BAaHUE BHI€OMATEPUAIIOB); U3yUEHUE
MoJeNeld KpPUCTAUIMYECKUX pemIETOK anMmasa, rpadura,
¢dynnepeHa; O3HAKOMJIEHHME C TPOLIECCOM  aJcopOouuu
pPAaCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOICTBOM MpPOTUBOTa3a; IOJy4eHHE, COOMpaHue,
pacIO3HaBaHUE U U3YyYEHHUE CBOWCTB YIVIEKMCIIOTO TIa3a;
NPOBEJCHUE KAyeCTBEHHBIX pEakIuil Ha KapOoHAT- U
CUJIMKAT-UOHbl W H3YyYECHHE NPU3HAKOB MX IPOTCKAHMS;
O3HAKOMJICHUE c IPOIYyKIMEN CUJIMKATHOMU
IIPOMBILUICHHOCTH; PELICHUE DKCIIEPUMEHTAIbHBIX 3a1a4
1o TeMe «BakHeNIMe HeMETaJUTbl U UX COCTUHEHUS.
JdeMoHcTpauu:

e Buneomarepuaisl: TaJIOT€Hbl U UX COEIUHEHMUS.

e (OOpa3mbl XJIOPHIOB.

e Komnekmuu  (Buaeomarepuanbl): cepa u €
COEJIMHEHHS.

e (OOyrnuBaHue caxapa ot NeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOU KHCIIOTHI.

e Kounekiuu: dbochop u ux COCIMHEHUSI.

B3anmopnenictBue  KOHLEHTPUPOBAHHOW  A30THOM
KHCJIOTBI C MEZBIO.

e Mojenu KpUCTaIIIMYECKUX pelIETOK aiMasa, rpadura,
MOJIEKYJIbI (yIIepeHa.

® AjcopOuus pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yrém. [Iporusoras.

e Bujeomarepuanbl: CUIMKATHAS POMBIIUICHHOCTb.

e Moenu MOJIEKYJ OpraHUYECKUX BEIECTB.
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IIpakTueckue padoThI:
No 2. Tlomyuenue cCoONsTHOM
CBOMCTB.
No 3. TlonydyeHue aMmMuaKa, U3y4eHue €ro CBOMCTB.
No 4. Tlonmyuenue yrekucioro ra3a. KauecTBeHHas
peakiys Ha KapOoHaT-HuOH.
No 5. Pemenne skCnepUMEHTANIbHBIX 3aJ1a4 IO TEME
«Hemeramnsl».
Burunciaenus:
® [I0 YPAaBHEHMSIM XMMHUYECKHX PEaKIUW, €CIU OJMH U3
pEeareHToB JjaH B U30BITKE;
® 00BEMOB Tra3oB IO YpPaBHEHHIO PEAKIIMM HAa OCHOBE
3aKOHa 00OBEMHBIX OTHOIIICHHI T'a30B;
® 110 YPAaBHEHUSIM XUMHYECKUX PEAKIUK;
MAaCCOBOM JIOJIM BBIXOZa MPOAYKTa PEAKIINH;
® 10 YPAaBHEHMSIM XMUMHUUYECKUX PEaKIUi, €CIU OJUH U3
pEareHToB J1aH B BUIE BOJHOIO pacTBOpa C U3BECTHOM
MaCcCOBOM J0JEH

KUCJIOTBI, H3y4YEHHE €€

MeTtanisl 1 ux
coeauHenus. (9

q.)

OOmasi XapakTepUCTHKAa XUMHUYECKHUX DJIEMEHTOB —
METaJUIOB ~ Ha  OCHOBAaHMM WX  TOJOXKCHHS B
[lepnonnueckoil cucteMe XUMUYECKUX daeMeHToB /[[. .
MengeneeBa u crpoeHus aromoB. CTpoeHUE METaJIOB.
MeTtammaeckas CBSI3b u MeTaJuTHIecKas
KpUCTAJUTMYECKasi pemérka. JIEKTPOXUMHUYECKUN Psif
HanpspDKeHU Metan JioB. PU3NYECKHUE U XUMHUYECKUE
cBoiicTBa MeTtayyioB. OOmmMe CcrnocodObl MOTyYEeHHS
MeTtayuioB. [loHATHE O KOPpPO3WM METAJIOB, OCHOBHBIE
CrocoOBbl 3amuThl UX OT Kopposuu. CmiaBbl (CTalib,
YyT'YH, JIOPATIOMHHUN, OpOH3a) U UX IPUMEHEHHE B OBITY

pacKpbIBaTb CMBICT HW3Y4aeMbIX TOHSITUUH W
MPUMEHSITh ATU TIOHSATUSI TPU ONHUCAHUU CBOICTB
BEIIIECTB U UX MIPEBPAICHUI;

OOBSACHATH OOIINME 3aKOHOMEPHOCTH B M3MEHCHHH
CBOMCTB 3JIEMECHTOB-METAJIJIOB M MX COCHUHCHUM C
Y4ETOM CTPOEHHUS UX aTOMOB;

XapaKTEepU30BaTh CTPOCHHUE METAIIJIOB, OOIIHe
buznYecKue 1 XUMUYECKHUEe CBOMCTBA METAJIJIOB;
XapaKTEepPU30BaTh OOIUME CHOCOOBI TOJyYCHUS
METAaJIJIOB;
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Y POMBIIIJIEHHOCTH.

[[lenoynble Merasuibl: MmojokeHUe B llepuommueckoit
cucrteMe xumudeckux djaeMmeHToB J[. M. MeHnpeneena;
CTPOCHHME HWX aTOMOB;, HAaxXOXJICHUE B IPHUPOJE.
dusznyeckrue M XUMHUUYECKHE CBOWCTBa (Ha TIpuUMeEpe
HaTpusd W Kanusi). OKCuabl M THAPOKCUILI HATpUs U
Kanus. [lpruMeHeHHe [IEeJOYHBIX METAUIOB H  HUX
COCUHECHUM.

[IlenouHO3eMENIBHBIE METAJUIBI MAarHuii W KaJIbIW:
nojnoxkeHne B llepuognyeckorl cHCTEME XHUMHYECKHUX
anementoB [[. M. MeHnneneeBa; CTpOCHHME HX aTOMOB;
HaxoxJeHue B mnpupoge. Pu3nueckue W XUMHYECKHUE
CBOMCTBA MarHus M Kaublius. BakHeilnme coeIMHEHUS
KaJIbIUsl (OKCHUJI, TUJIPOKCUI, coiH). KECTKOCTh BOIBI U
crocoObl €€ ycTpaHEeHUs!.

AuntoMuHui: TosioxkeHue B llepuogmueckoil cucreme
xumuyeckux aneMeHToB [l. M. Menneneesa; crpoenue
aToMa; HaxoxiaeHue B npupoae. Duszmyeckue U
XUMHUYECKHE  CBOWCTBAa  allOMUHHMSA.  AM{QOTEepHbIS
CBOMCTBA OKCUJA U THAPOKCHIA AJTFOMUHUS.

Kenezo: mnomoxenue B Ilepuonnueckor cucreme
xumuuyeckux sneMenTtoB [[. M. MeHnneneeBa; crpoeHue
atomMa; HaxoXxJIeHue B mnpupoae. DPuU3HYECKHE U
XUMUYECKHE CBOMCTBa jxene3a. OKCUIbI, THAPOKCUIBI U
comu sxenesa(ll) m xemesa(lll), ux cocrtaB, CBOMCTBA H
MOJTy4YEHHUE.

XuMHUYeCKuu JIKCIIEPUMEHT: O3HAKOMJICHUE c
oOpa3liaMu MeTaj- JOB W CIUIABOB, UX (DU3UUYECKUMHU
CBOMCTBAMH; M3YUYECHHUE PE3YJIBTATOB KOPPO3UU METAIJIOB

® OOBSICHATH O6HII/I€ 3dKOHOMCPHOCTH B HN3MCHCHHH

CBOMCTB JJIEMEHTOB-METAJJIOB B Tpynmax M uX
COEIMHEHUH ¢ yYETOM CTPOEHHUS UX aTOMOB;
XapaKTepu3oBaTh (U3MYECKHE UM XUMUYECKHE
CBOMCTBA TMPOCTHIX BEIIECTB METAUIOB U HX
coeMHEHUN (OKCUIOB, THUAPOKCHUIOB, COJEH),
CIOCOOBI UX MOJIYYEHUs, MPUMEHEHNE U 3HAUCHHE B
MIPUPOJIE U KU3HU YEJIOBEKa;

pacno3HaBaTh C MOMOIIbIO KAU€CTBEHHBIX PeaKIuii
WOHBl MeETayuioB (MarHus, AaJIOMUHUS, [IMHKA,
Kemes3a, MEJIN);

OOBSICHATh 3aBUCUMOCTh (PU3MYECKUX CBOMCTB
METAJIJIOB OT BHUJA XMMHUYECKON CBSA3U MEXIY HX
aToOMaMu;

HaOMI0AaTh M OMUCHIBATH XUMUYECKHE PEAKINH C
MIOMOILIbIO €CTECTBEHHOTO SI3bIKA U S3bIKa XUMUH;
HaO0II0/1aTh JEMOHCTPUPYEMbBIE U CAMOCTOSITEILHO
POBOJIMUMBIE OTBITHI,

OMKCHIBATH CBOMCTBA H3y4YaeMbIX BEIIECTB Ha
OCHOBE HaOJIIOIEHUH 3a X MPEBPAIICHUSIMU;
JIOKa3bIBaTh aM(OTEpHBIA XapakTep OKCHUIOB H
rUApoKcHI0B antoMunus u xeneza(lll);
CpaBHMBATh OTHOIIICHUE H3YYaeMbIX METAIJIOB U
OKCHJIOB METAJIJIOB K BOJIE;

CpaBHHMBAaThb OTHOIIEHUE THUAPOKCUAOB HATpUs,
KaJIbLIUSl M QJIIOMUHHMS K pPacTBOpaM KHCIOT U
IICJIOUCH;

® pPacCIo3HaBaTh OIIBITHBIM HYTéM TMAPOKCHA-HOHBI,

nonsl Fe2+ u Fe3+;
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(BO3MOXKHO UCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB),
OCOOCHHOCTEH B3aMMOJACWUCTBUSA OKCHAA KalblUig U
HaTpuUss C  BOAOHM  (BO3BMOXKHO  HCIIOJBH30BAHHE

BUJICOMATEPHUAJIOB); HCCIIEJOBAHUE CBOMCTB KECTKOU
BOJIbI; MPOIIECCa FTOPEHUS Kelle3a B KUCIopoie (BOZMOKHO
HCIIOJIb30BAHHE BUJIEOMATEPHUATIOB); IPU3HAKOB
MIPOTEKAHUsI KAYECTBEHHBIX PEAKIMN HAa WMOHBI (MarHus,
KaJIblUs, antoMuHusi, nuHka, sxene3a(ll) u xenesa(Ill),
meau(Il));  HaOmromeHHe ¥ ONKCAHHE  IPOIECCOB
OKpallMBaHMs I[UJIAMEHUM HOHAMHM HATpUsA, Kalus U
KaJIbIUsl (BO3MOKHO KCIOJIb30BAaHUE BHJIEOMATEPUATIOB);
uccineoBaHne  aMm(OTEpPHBIX  CBOMCTB  THUJIPOKCHIA
ATIOMUHUS u TUAPOKCHUIA [IMHKa; pelieHue
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «Baxueunmme
METAJLIbI U UX COCTUHECHUS.

JdeMoHcTpanuu:
e (3HakoMJICHHE ¢ 00pa3llaMi METAJJIOB U CIUIABOB, UX
bu3uIECKUMHU CBOMCTBaMH. Monenu

KPUCTAJUTMYECKUX PEMIETOK METAJLIOB.

e Buneomarepuaibl: KOppO3Usi METAIIIOB.

e BzaumopeiictBue HaTpud ¢ Bojgou. OxpaimuBaHue
IJJAMEHU MOHAMU HATPUS U KaJIusl.

e (OkxpalMBaHUE IJIAMEHU MOHAMU KaJIbITUSI.

e BsaumMmopeilcTBre OKCHIa KAJBIUS C BOJOMH.

o Bujaeomarepuanbl: TopeHUE Kejae3a B KHUCIOPOAE U
XJI0pe.

IIpakTueckne padoThI:

No 6. KecTkoCTh BOZIBI M METOIBI €€ YCTPAHEHUS.

No 7. PemieHue HKCIEPUMEHTAJILHBIX 3aJad M0 TeMe

clenoBaTh TMpaBWwiIaM 0Oe3omacHOW paboThl B
7aboparopu TMpPU HCMOIB30BAHUU XHUMHUYECKON
MOCY/Ibl ¥ 000PYIOBAHUS;

MPOU3BOAUTH BBIYUCICHHUS 1O XHUMUYECKHM
YPaBHEHUSIM;

WCII0JIH30BaTh MPH BHITIOJIHEHUH YUE€OHBIX 3a/JaHUM
TEKCTbl ~ y4yeOHUKa, CIpPaBOYHBbIE  MaTepUabl
(ITepuonnueckyro CUCTEMY XUMUYECKHUX JIEMEHTOB
H; W; MenneneeBa, TabIUIly pPacTBOPUMOCTH
KHCIIOT, OCHOBaHMH U  CcOJ€ll B  BOJE,
AIIEKTPOXUMUUYECKUN PsAJT HANIPSYKEHU METAJUIOB);
UCIIO0JI30BaTh MPU BHITIOJIHEHUHU YUE€OHBIX 3a/JaHUM
U B IPOLECCE HCCIENOBATENbCKON AEATEIBHOCTH
HAyYHO-MIOMYJSIPHYIO ~ JIMTEPATYPYy XUMHUYECKOIO
COZIEp)KaHUA, CIPABOYHBIE MaTEpPHUAIIbl, PECYPCHI
cetu «IHTEpHETY.
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«Metanabh».

Bbruuciienusn:

® 10 YPaBHCHUAM XUMHYECKHUX PEAKIUM, €CIU OJUH W3
peareHTOB JaH B U30BITKE WIIH COASPIKUT IIPUMECH;

® MACCOBOM JIOJIM BBIXOZA MPOIYKTa PEAKIINH;

® 10 YPAaBHCHUSAM XUMHYECKHUX PEAKUUM, €CIU OJUH U3
pPEAreHTOB COACPKUT MPHUMECH.

XumMust
OKpy>Karorias
cpena. (5 4.)

HoBpie wMarepuansl u TtexHosoruu. Bemectsa wu
Marepuaibl B MOBCEIHEBHOW JKU3HU UYEIIOBEKA. XUMUS U
310POBBE.

be3onacHoe HCHONB30BAHME BEIIECTB M XUMHYECKUX
peakiuii B OBITY.

[IpuponHbie  UCTOYHUKH  YIIIEBOJOPOAOB  (YroJb,
NPUPOAHBIN Ta3, HEPTh), MPOAYKTHI UX NEPEPabOTKH, UX
POJIb B OBITY ¥ IPOMBIIIIICHHOCTH.

OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH. XUMHYECKOE
3arpsi3HEHUE OKpYKaromien cpeasl (mpenenbHO
nonyctumasi KoHeHTpanus Bemiects — [1/1K).

Ponb XumMuu B perieHnr SKOJIOTHYECKUX MPOOIIEM.
XMMHUYECKUI  JKCIEePUMEHT: U3ydYeHHue oO0pasIoB
MaTepuagoB (CTEKIIO, CIUIABbl METAJJIOB, IMOJIUMEPHBIE
MaTepuabl).

® XapaKTEPHU30BaTh POJIb XUMHUH B PA3IMIHBIX cepax

NEITEIbHOCTH JIIOJEH, OCHOBHBIE BEIIECTBA H
MaTe€pUaIbl, MPUMEHSIEMBIE B KU3HU COBPEMEHHOIO
YeJI0BEKa;

OOBSCHATH YCJIOBHUSI 0O€30MacHOTO HCIIOIb30BAHUS
BEILIECTB U XUMUYECKUX PEaKIIHi B OBITY;
AHAIM3UPOBATH M KPUTHYECKHU
uHOOPMAIIMIO O BIWUSHUHA  IPOMBIIICHHOCTH,
CEIIbCKOIO  XO3SMCTBa, TPAHCIIOPTA © Jp.; Ha

COCTOSIHHE OKPY>KAlOIIEH CPebl;
YMETh  OKa3bIBaTh  IIE€PBYIO
XUMHYECKUX 0’KOrax M OTPaBICHUSIX;
NPUHUMATh ydYacTHEe B OOCYXICHHH MPOOIEM
XAMHUYECKOW M OKOJOTHMYECKOM HAIPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIIHIO TI0 MPOoOIeMe
Y MpeayiaraTb BO3MOXKHBIE ITYTH €€ PEIICHHUS.

OLICHUBATb

ITOMOIIIb Ipu

KonmnyecTtBo yueOHBIX YacoB Ha TEMYy MOXET BapbHUpPOBAaThCA HAa YCMOTPEHHME YUHUTENs, HEM3MEHHBIM OCTaéTcs oolee
KOJINYECTBO YAaCOB HA BECH IoJl. 4 Pe3epBHBIX ypOKa MPEAHA3HAYEHBI JUIsl CAMOCTOATENIBHOTO PACHPENEIICHNs YUUTEIEM KOJIMYECTBA
4acoB Ha TEMAaTUYECKUI KOHTPOJb, HA O0y4YeHHUE MOATOTOBKE DJIEMEHTAPHBIX YUEOHBIX MPOEKTOB, HA PA3BUTUE YMEHUS MOJIb30BATHCS
CIIPABOYHOM TUTEPATypoOM, B TOM YHUCIIE B 3JIEKTPOHHOU hopme u B cetu « IHTepHET».

[Ipu pa3zpabotke pabodeil mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHHUM JOJKHBI OBITH YYTEHBI BO3MOXXHOCTH MCIOJIB30BAHMUS
ANIEKTPOHHBIX (IUGPPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBIAIOMIMXCS y4eOHO-METOAMYECKUMHU MaTepuanaMu (MyJIbTHMEIUIHbIE
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IPOrpaMMBbl, JIEKTPOHHBIE YYEOHUKH M 3a/Ia4HHMKH, 3JIEKTPOHHbIE OMOIMOTEKH, BUPTYaJlbHbIE J1AOOPATOPUU, UTPOBBIE MPOrPAMMBI,
KOJUIEKUMU UU(PPOBBIX 00pa30BaTeNbHbIX PECYPCOB), HCMONb3YyeMbIMU [ OOyYe€HHS M BOCHUTAHUS pPA3IMYHBIX TPy
N0JIb30BaTENe, MPEACTABICHHBIMU B AJIEKTPOHHOM (LM(PPOBOM) BUAE U peaju3yloluMu aujgakrudeckue Bo3moxHocTH WKT,
COJIEp>KaHhe KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHUU.
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