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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 mnpeaMeTry «XUMHs» Ha YpPOBHE OCHOBHOTO OOUIEro
o0Opa30BaHMs COCTaBJICHA Ha OCHOBE TPeOOBaHMII K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTABICHHBIX B
dI'oC 000, denepanbHOM ananTUPOBAHHON 00pa30BATENBHON MPOrpaMMBbI
OCHOBHOTO 00111eT0 00pa3oBaHus Ui cIaboBUASIIMX oOydaromuxcs (BapuaHt 4.2
OAOII O00), a Takke Ha ocHOBE (penepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U
C y4€TOM KOHIICHIIMM TIPENOJIaBaHusl y4eOHOTO TMpeaMeTa «XuUMHUS» B
oOpasoBarenbHbIX opranu3arusax Poccuiickoit deneparun.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHUs METOJUYECKON
MTOMOIIY YYUTEITIO B CO3/IaHUH PaboUeli MPOrpaMMBbl TT0 Y4EOHOMY TIPEIMETY.

[Iporpamma 1o xumMuu Ja€T MNpEACTaBICHHE O LENsIX, OO0IIel CTpareruu
0oOy4eHHUs1, BOCIIMTAHUS U PA3BUTHS 00YUAIOIIUXCSl CPEJCTBAMU YUEOHOTO MpeaAMETa,
YCTaHABIMBAaET O00s3aTENbHOE  MPEIMETHOE  COJEp)KaHUE, MpPeayCMaTPUBACT
pacmpenesieHde ero Mo KjaccaM M CTPYKTYpUpOBaHUE MO pa3fesiaM U Temam
IporpaMMbl  TI0 XHMHH, ONPENETSeT KOJUYECTBEHHBIE H  KAYECTBEHHBIC
XapaKTEPUCTUKU COJEPKAHMS, PEKOMEHIYEMYIO IOCJIEeI0BATENbHOCTh H3yUYEHHUS
XUMHUHU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTUKU Y4€OHOTrO
MpoLeCcCa, BO3PACTHBIX OCOOEHHOCTEH OOYydYarolUXCsl, OMPEAeNsieT BO3MOKHOCTH
npeaMera s peanu3aluyd TpeOOBaHM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTenpHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHus, a TAaKKe
TpeOOBaHMIl K pe3ybTaTaM OOyYCHHs] XUMUU Ha YPOBHE II€JIeH M3Y4YCHHS MpeaMeTa
U OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIBHOU JEATEILHOCTH OO0Yy4arolerocs Imo

OCBOCHMHIO yqe6H0ro COACPIKaHUA.

O01mas xapakTepucTuKa y4e0HOro npeaMera « XumMush»



Bxnan yuebHoro npenmMera « XuMHUS» B TOCTHKEHUE 1€JIell OCHOBHOTO OOIIIETo
oOpa3oBanusi 00yCIIOBJIEH BO MHOTOM 3HAYE€HHEM XUMHUYECKOW HAyKW B MO3HAHHUH
3aKOHOB MPHUPO/IbI, B Pa3BUTUU MTPOU3BOAUTENILHBIX CHII O0IECTBA U CO3[JaHUU HOBOM
0a3bl MaTepUATLHON KYJIBTYPHI.

XuMus Kak 3JEMEHT CHCTEMbI €CTECTBEHHBIX HAyK paclpOCTpaHWia CBOE
BJIMSIHUE HAa BCE 00JIACTH YEJIOBEYECKOTO CYIIECTBOBAHUSA, 3ajajla HOBOE BHUJCHHE
MHpa, CTajJla HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOUW KYJIBTYPHI, HEOOXOIMMBIM
YCIIOBUEM >KWU3HHU OOIIECTBA: 3HAHME XMMHUU CIY>KUT OCHOBOM JIsi (hOpPMHUPOBAHUS
MHPOBO33PEHUS YEJIOBEKA, €ro MPEACTABICHUNA O MAaTEpPUAIbHOM E€IMHCTBE MUPA;
BOXHYIO  pOJIb  WrpatoT  (GOpMHUpyeMble  XHUMHEH  MPEACTaBICHUS O
B3aMMOIPEBPALEHUSAX SHEPTUU U 00 SBOJIIOLMU BEIIECTB B MPUPOJIC; COBPEMEHHAS
XUMUSl HampaplieHa Ha peIIeHHEe TI00aIbHBIX MPOOJIEM YCTOMYHMBOTO PA3BUTHUS
YEJIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOM, THIIEBOM M  3KOJOTHYECKOU
0e30macHOCTH, TPOOJIEM 3PABOOXPAHEHHUS.

B ycmoBusx Bo3pacTaromiero 3Ha4YCHWS XUMHUM B OKHU3HH 0OIIEcTBa
CYILECTBEHHO MOBBICHJIACH POJIb XUMHUECKOT0 00pa3oBaHus. B miane conumanuzanuu
OHO SIBJISIETCS OJHUM U3 YCIOBUU (OPMUPOBAHUS WHTEIUICKTA JUYHOCTA W
rapMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY  YEJOBEKY XUMHUYECKUE 3HAHUS  HEOOXOOUMBI ISt
MpUOOpETEHUsT OOMIEKYIFTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYAWTHCS B
COLIMYME M OTBETCTBEHHO Yy4YaCTBOBATb B MHOTOOOpa3HOM >KM3HU OOIECTBa, IS
OCO3HAHUs BAXXHOCTH PA3yMHOTO OTHOUICHHS K CBOEMY 3JO0POBBIO M 3JI0POBBIO
OPYTUX, K OKPYXKAIOLIEW NPUPOAHOM Cpele, I TPAaMOTHOTO MOBEICHUS IPH
UCIIOJIb30BaHUU PA3JIMYHBIX MATEPUAJIOB U XMMHUYECKUX BELIECTB B MOBCEIHEBHOMN
KU3ZHU.

Xumuueckoe oOpa3oBaHHE B OCHOBHOM IIKOJE SBISETCS 0a30BbIM 110
OTHOLIEHUIO K CHCTeME OOIllero XuMuyeckoro ooOpasoBaHusi. Ilosromy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO PEATM3yeT MPUCYIIUE OOMEMYy XHMHUYECKOMY
00pa30BaHMIO KIIOYEBBIE IEHHOCTH, KOTOpPbIE OTPaXXalOT TOCYJapCTBEHHBIE,

O6H.[€CTB€HHBIC U MHIAWBUAYAJIbHBIC HOTpe6HOCTI/I. OTMm OnpcACEICTCA CYIIHOCTD



oOmieil crpaTerun OOy4eHHs, BOCIIUTAHUS W Pa3BUTHS OOYYArOIIMXCS CPeICTBaMU
y4eOHOTO TIpeaAMETa « XUMHSI.

N3yuenue npeamera:

. CHOCOOCTBYET peaiu3alid BO3MOXKHOCTEH Ui CaMOpas3BUTHUS U
(GbopMUPOBaHUS KYJIBTYPBI IMYHOCTH, €€ 001Iel U (PyHKIIMOHATHHONH TPAMOTHOCTH,

. BHOCHT BKJIaJ B (OpPMHpPOBAaHHWE MBIIUICHUS W  TBOPYECKHUX
CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSITENIbHOW y4eOHOU NeATENbHOCTH,
OKCIIEPUMEHTATBHBIX W HCCIENOBATEIbCKUX YMEHUH, HEOOXOMUMBIX Kak B
MMOBCETHEBHOM )XKM3HU, TaK U B TPOPECCUOHATILHON JESITEIBHOCTH;

. 3HAKOMUT CO CIENU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaIbIBAET OCHOBBI
IIEJIOCTHOTO B3IVIAJa HA €IWHCTBO MPUPOJBI M YEIIOBEKA, SBIISCTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJPOCTKOB;

. crocobcTByeT  (OPMHUPOBAHHIO  IICHHOCTHOTO  OTHOIIEHHS K
€CTECTBEHHO-HAYYHBIM 3HaHUSM, K TMPHUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJa B
HKOJIOTHYECKOE 00pa3oBaHne 00YyJIArOITUXCS.

Ha3BaHHbIe HampaBiieHUs B O0OyYeHUH XUMHH 00ECIIEYMBAIOTCS Crenu(pUKon
colepKaHUsl TPeAMETa, KOTOPBIM SBISETCA TMENArOTUYECKA aJalTHPOBAHHBIM
OoTpakeHHeM 0a30BO HAYKU XMMHUHU Ha OIPEICTICHHOM JTalle € pa3BUTHSL.

Kypc XxuMun OCHOBHOW IIKOJBI OPHEHTHPOBAH HA OCBOCHHE OOYJAIOIIUMHUCS
OCHOB HEOPTaHUYECKOW XMMHUHU M HEKOTOPBIX TOHSTHH M CBEICHUU 00 OTHEIbHBIX
00BEKTaX OPraHNIECKON XUMHHU.

CtpykTypa conepkaHus mnpeameTra cOpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoga K ero usydeHuro. ConaepikaHue CKIIAJbIBACTCAd M3 CUCTEMbl MOHSATHI O
XUMHYECKOM JJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATHH O XUMHUYECKOW PEaKIUH.
O6e 3TH cucTeMbl CTPYKTYPHO OPTaHM30BaHbI MO MPUHIUIY MOCIEIOBATEIHLHOTO
pa3BUTHs 3HAHUN Ha OCHOBE TEOPETHYECKUX TIPEJCTABICHUN PAa3HOTO YPOBHSI:
aTOMHO-MOJICKYJISIPHOTO YYeHHsS KaK OCHOBBI BCETO €CTECTBO3HAHHWS, YpPOBHSA
ITepuoanueckoro 3akona JI. 1. MenneneeBa kKak OCHOBHOIO 3aKOHA XMMHH, YYCHUS
O CTPOCHHMHM aToOMa W XUMHUYECKOW CBSI3W, MPEICTaBICHUA 00 AJIEKTPOIUTHYCCKOU

aucconuan BCHICCTB B paCTBOpaAX. TCOpeTI/I‘-IeCKI/Ie SHAHUA paCCMAaTpUBAIOTCS Ha



OCHOBE OMIIMPUYECKA TMOJYYCHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJIETIOBATEILHO OT OJTHOTO YPOBHS K JPYTOMY, BBITTOJHSS (PYHKITUU OOBSICHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUS
Y MOJIyYEHHUS U3Yy4aEMbIX BEILIECTB.

Takass opraHuzamusi CcoJepkKaHusl Kypca CHOCOOCTBYET MPEACTaBICHUIO
XAMUYECKOU COCTaBJISIOIIEM HAYYHOW KapTHUHbI MHpPA B JIOTUKE €€ CHUCTEMHOU
npupoasl. TemM camMbiM  OOECreYMBaeTCS BO3MOXKHOCTH  (pOpMUpOBaHUS Y
00y4Jaromuxcsi IEHHOCTHOTO OTHOIIICHUSI K HAYyYHOMY 3HAHHUIO U METOJaM MO3HAHUS
B HayKe. Ba)xHO TakKe 3aMETUTh, YTO OCBOCHHUE COJEPKAHUA Kypca MPOUCXOIUT C
MPUBIICUCHUEM 3HAHUN U3 paHee M3YUYEHHBIX KypcoB: «OKpyXaroluii MU,
«buonorus» nu «duzuka.

KoppekiimonHo-pa3BuBarOmuii  MOTEHIIMAT y4eOHOTO TmpeamMeTa «XUuMUsD»
obecrieynBaeT BO3MOXXHOCTH [IJII TPEOJIOJCHUS OOYYaIOIMIMMUCS — CIAEAYOITUX
crienupUYEcKuX TPYAHOCTEM, O0YCIOBICHHBIX CIA00BUICHUEM:

. OTCYTCTBHE€ Y  TIOJABIAIONIETO  OOJBIMMHCTBA  OOYYArOIIMXCS
BO3MOXXHOCTH  BBISIBJISITh TPU3HAKM XHMHYECKUX OOBEKTOB, YCTAHABJIUBATH
pEe3yNbTaThl U OCOOCHHOCTH TMPOTEKAHUS XHUMHYECKUX IMPOIECCOB C IMOMOIIBIO
3peHus;

. CJI0KHOCTb YCTAHOBJIEHHUS MPUYMHHO-CIICICTBEHHBIX CBSI3€H MEXKIY
00BEKTAMU M SIBJICHUSIMM, 3aM€IJIEHHOCTh U HEYETKOCTh NX OMO3HAHHUS;

. OTCYTCTBHE BO3MOXXHOCTH MOJKPEIUICHUSI MOJy4aeMbIX XUMHYECKHUX
3HAHWH C TOMOIIIBIO 3pUTEIBHBIX 00Pa30B.

[IpeomoneHne yka3zaHHBIX TPYIAHOCTEH JIOJKHO OCYILIECTBISATHCA HA KaXIOM

YPOKE YUHUTEJIEM B MPOIECCE CHEIUATbHO OPTaHU30BAHHONW KOPPEKIIMOHHOM pabOTHhI.

eau n3yyeHust yueOHOro npeamera « XuMHus»

K  HanpaBneHut0  MEPBOCTENEHHOM  3HAYMMOCTH TNpPU  peaau3aluu
oOpaszoBarenbHbIX  (PYyHKIUH  TpenMera «XUMHS»  TPAAUIIMOHHO  OTHOCST
dbopMHUpoBaHUE 3HAHUNA OCHOB XMUMHUYECKOM HAyKHM Kak O0JIACTH COBPEMEHHOIO

CCTCCTBO3HAHMUA, HpaKTquCKOﬁ ACATCIBbHOCTH YCJIOBCKA M KaK OJHOIO M3



KOMITOHEHTOB MHPOBOW KyJbTYphl. 3ajada TpeaMeTra COCTOMT B (HOpMUPOBAHHH
CUCTEMBl XMUMHYECKUX 3HAHUM — BaXHEHIMMX (HaKTOB, IMOHATHHA, 3aKOHOB W
TEOPETHUYECKUX  TOJOKEHUM, JIOCTYMHBIX OOOOIIEHUH  MHPOBO33PEHUYECKOrO
XapaKkTepa, s3bIKa HAYKW, 3HAHUW O HAYYHBIX METOJIaX H3yYCHHs BEIIECTB H
XUMUYECKUX peakluid, a Takke B ((OPMUPOBAHUM U PA3BUTHH YMEHUH U CIOCOOOB
NESTEIbHOCTH, CBSI3aHHBIX C IUIAHMPOBAHUEM, HAOIIOJEHUEM U MPOBEACHUEM
XUMUYECKOTO DKCIIEPUMEHTa, COOJIIOICHUEM TMpaBWJI O€30macHOTO OOparieHus C
BEILIECTBAMHU B IOBCEIHEBHON KU3HH.

Hapsiny ¢ stuMm menu wu3ydeHus mpeamMeTa B TIPOrpaMme YTOYHEHBI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIIETro
oOpazoBanusi. CerogHss B  o00pa3oBaHMM  0co00  3HAYMMOM  MpHU3HAETCA
HaIPaBJICHHOCTh OOYYCHHS Ha Pa3BUTHUE M CAMOPA3BUTHE JIMYHOCTH, (DOPMUPOBAHHE
€€ MHTEJUIeKTa U 001el KyabTypbl. OOydeHHe YMEHHUIO YUUTHCS U MPOJIOJIKATh CBOE
00pa3oBaHME CAMOCTOSITEILHO CTAHOBUTCS OJJHOM M3 BaXKHEUIINX QYHKUUNA y4eOHbBIX
MPEIMETOB.

B cBs13u ¢ 3TUM npu U3y4EHUH MpeaMETa B OCHOBHOM IIKOJIE JOMHUHHUPYIOIIEE
3HAYCHHE MMPUOOPEIH TaKue IeNH, KaK:

. dbopMUpOBaHHE HHTEIUICKTyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPHUHATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

. HaIpaBJICHHOCTh ~OOyYeHHS Ha CHUCTEMaTU4YeCKoe IMPHOOIICHUE
YYAIIUXCSA K CaMOCTOSATEILHON MMO3HABATEIIBHON ACSITEIBHOCTH, HAYYHBIM METOaM
MO3HaHUS, (POPMUPYIOMIUM MOTHBAIIHIO U Pa3BUTHE CITOCOOHOCTEHN K XUMUHU;

. obecrieueHue yCJIOBUH, CIOCOOCTBYIOIIUX IpUOOPETEHUIO
O0OyJaronMMUCS OIbITa PAa3HOOOPA3HOW NESITEILHOCTH, MMO3HAHMS W CAMOIIO3HAHWS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOUIMX YHUBEPCAIbHOE
3HAYEHHUE JUIsl Pa3IMYHbIX BUJIOB JEATEIHHOCTH;

. dbopMupoBaHHE  yMEHHH  OOBSCHITH W  OICHUBATh  SIBJICHHUS
OKpPYAIOIIEr0 MUpa Ha OCHOBAHWU 3HAHMM W OMbBITA, MOJYYEHHBIX MPU HU3YUYECHHUU

XUMHH;



. dbopMupoBaHue y OOy4YaIOIIMXCS TyMAaHUCTUYECKUX OTHOUICHHH,
MOHMMAHUS LEHHOCTH XUMHYECKMX 3HAaHUW i1 BBIPAaOOTKH 3KOJOTHYECKH
LIEJIECOO0PAa3HOrO MOBEACHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEW IPUPOAHOMN CPENBL;

. pa3BUTHE MOTUBALMU K OOY4YEHMIO, CHOCOOHOCTEHl K CaMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHHMs OOILIEYEIOBEUYECKUX LIEHHOCTEN, TOTOBHOCTH

K OCO3HaHHOMY BBIOOPY PO IS ¥ HANTPABICHHOCTH aTbHEHIIIETO 00yIeHHUSI.

Koppexyuonnwvie 3adauu:

. Pa3zButne 3pUTENBHOrO, 3PUTEIIBHO-OCSI3aTEIBHOTO U CIIyXOBOIO
BOCTIPUSITHS.

. Pa3BuTre npon3BOIBHOIO BHUMAHHS.

o Pa3Butne namsru.

. Pa3BuTHe 1 KOpPEKIMS MBICIUTEIbHBIX OMEpPALUH.

. [Ipeononenue Bepbanu3ma 3HAHUI.

o Pa3BruTHE MOHOJIOTHYECKOW pEYM.

. OOorareHne akTUBHOTO W TTACCUBHOTO CJIOBapsi, PopMUpPOBaHNE HOBBIX
TTOHSITHM.

. DopMUpPOBaHNE HABBIKOB 3PUTEJIBHOIO, 3PUTEIBHO-OCI3ATEIBHOTO H

CI[yXOBOTO aHAJIN3a.

. OOyuenue npasuiiam 3anucu GopMyJ U CHeHaIbHBIX 3HAKOB.
. OOyuenne TexHuke npeoOpa3zoBaHus GOPMYJ U BHIPAKECHUN.
. ®opMHUpPOBAaHUE HABBIKOB OCSI3aTEIbHO-3PUTENLHOTO 00CIENOBaHUS U

BOCIIPUATHS IIBETHBIX WJIM Y€pPHO-OENbIX (KOHTPACTHBIX) pesibeHBIX H300paKeHUI
(wnTrocTparuii, TabIuIl, CXeM, MaKETOB, YePTEKHBIX PUCYHKOB, TPA(PUKOB U T.11.).

. dopmMHUpOBaHUE CEIMATBHBIX PUEMOB 00CIEIOBAaHUS M H300paKEeHUS
M3y4aeMbIX 00bEKTOB.

. dopMupoBaHUE, YTOYHEHUE WM KOPPEKIUS TMPEACTABICHUN O

npeaMeTax U Impolieccax OKpy Karomiel 1eHCTBUTEIbHOCTH.



. Pa3sBute M KOppeKIMsT yMEHUs  YCTAaHABIMBATh MPHYHUHHO-
CJIEICTBEHHBIE CBSI3U.

. Pa3BuTre MenKkoi MOTOPUKH U 3pUTEIBHO-MOTOPHON KOOPINHALIHH.

. dopmMHpoOBaHME YMEHUH M HABBIKOB 0€30MacHOro oOOpalieHus ¢
BEIIECTBAMM B YCIIOBUSX CJIA0OBUJICHUS.

. CoBeplICHCTBOBaHME  YMEHMS  3PDUTCIBHOW  OPUEHTHUPOBKM B

MUKPOIIPOCTPAHCTBE.

Mecto yyeOHOro npeamera « XumMus» B y4eOHOM IJIaHe

B cucreme oOuiero oopa3oBanus «XuMus» Mpu3HaHa 00s3aTeIbHBIM yU€OHBIM
peIMETOM, KOTOPBIM BXOAHUT B COCTaB MpeaMeTHOM obnacti «EctecTBeHHOHAyUHBIE
IPEIMETBD.

VY4eOHBIM IJIAaHOM Ha M3Y4YEeHHME YUeOHOro mpeamera «XUMHsD» OTBeAeHO 136

yueOHBIX 4acoB — Mo 2 yaca B Hefemo B 9.1 u 9.2 kjmaccax COOTBETCTBEHHO.

COJEP) KAHHUE YUEBHOI'O NIPEJIMETA «XUMMSI»
9.1 kaacc

IlepBoHayabHbIE XMMHUYECKHE TOHATHS.

[Ipenmer xumuu. Ponp XuMHM B JKM3HM 4YeEJIOBEKAa. Tena W BEHIECTBA.
du3MYECKUe CBOMCTBA BEHIECTB. ArperaTHoe cocTtosiHue BemiecTB. I[lonsitue o
METOJIaX MO3HAHUSA B XUMHUU. XUMHUS B CUCTEME HayK. UHCThIe BELIECTBA U CMECH.
CriocoObl pa3eieHust CMECEH.

ATOMBI W MOJIEKYJIbl. XUMHYECKUE BJIeMEHTbl. CHUMBOJIBI XHUMHUYECKUX
snemMeHToB. [IpocThie U CloXKHbIE BellleCcTBA. ATOMHO-MOJIEKYISIPHOE YUEHHE.

Xumuyeckas Gpopmysa. BaaeHTHOCTh aTOMOB XUMHYECKUX 3JI€ MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHTEIbHAs atoMHass Macca. OTHOCHUTENIbHAas

MOJICKYJISIpHAsI Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA B COCANHCHHNU.



du3nyeckre U XUMHUYECKHUE SIBJICHUS. XUMHUYECKas PEaKUUs U €€ MPU3HAKU.
3aKOH COXpaHEHHS MAacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Kmaccuduxamms
XUMHUYECKUX PEaKLUU (COETUHEHMS, Pa3I0KEHUs, 3aMEILEHUs, OOMEHA).

XWMUYECKUM OKCIIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOM TIOCYIOH, C
npaBujiaMu paboTel B jaboparopuu M INpueMamMu oOpauieHus ¢ J1abopaTOPHBIM
o0OpylOBaHMEM; U3y4Y€HHE U ONHMCaHHE (U3MYECKUX CBOMCTB  00pa3loB
HEOPraHMYECKUX BEUIECTB; HaOmoneHue (pu3nueckux (IJIaBICHUE BOCKA, TasHHUE
Jb/a, paCTUpAHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALMs BOJbI) U XUMUYECKUX
(ropeHue cBe4YM, NPOKAJMBAHME MEIHOM IPOBOJOKH, B3aUMOJECHUCTBHE MeENa C
KHUCIIOTO) sIBICHUH, HaOMIOIEHNE M ONMUCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakuuil (pas3yloKEHUE caxapa, B3aUMOJEHUCTBHUE CEPHOM KHUC- JIOTHI C XJIOPHJIOM
Oapusi, paznoxenue ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMOICHCTBUE Kele3a
¢ pactBopom cosiu meau(Il)); uzyuenue cnocoGoB pasnesieHus: cMecei (C MOMOIIBIO
MarHura, (UIBTPOBAHUE,  BbINAPUMBAHUE, AUCTWULILMS,  Xpomarorpadus),
MPOBEJCHUE OYMCTKU TOBAPEHHOW COJM; HAONIOJEHHWE U OIMCAaHUE PE3yJbTaTOB
IPOBEJCHUS OIbITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MAacChl, CO3JaHHE
MOZEeJIed MOJIEKYJI (I1apOCTEPKHEBBIX ).

Baxueimue npeacTaBuTe M HEOPraHUYECKUX BElIEeCTB.

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT M IIpocToe
BemiecTBO. HaxoxaeHue Kucimopoaa B Mpupoae, (PU3MUECKHe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Okxcunbl. Ilpumenenme xkuciaopoga. CrocoOsbl
MOJIyYEHHUsI KHCIOpOoia B TaOOpaTopuu U MpOMBIIIEHHOCTH. KpyroBopoT kucinopoaa
B nipupoje. O30H — amuioTponHas MoAuUKalus KUCIOPOIa.

TemnoBoil 3p@PexT XMMHUECKON peakuMH, TEPMOXUMHYECKHE YpaBHEHMS,
9K30- U SHAOTEPMUYECKUE PEAKIUU. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/1yXa,
YCUJIEHUE TAPHUKOBOTr0 3(peKTa, pa3pylIeHUE 030HOBOTO CIIOA.

Bonopon — »nemeHT M mpocroe BemecTtBo. HaxoxkneHue Bopopoga B
npupone, Gu3NYeCKue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTYUYESHHUS.
Kucnotsl u conmu.

KonuuectBo BemnectBa. Mok, Mossipaas macca. 3akoH ABOrajpo.



Mosnsipablii 00beM Ta30B. PacdeTsl M0 XUMUUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWCTBA BOJAbl. Bopma kak pactBopurens. PacTBOpEIL
Haceiiennble ¥ HEHACBINIEHHBIE PAcTBOPBL. Pacmeopumocms gewjecms 6 8ooe.
MaccoBast 10J1s1 BELIECTBA B pAacTBOpPE. XMMHUYECKHE CBOMCTBA BOJbl. OCHOBaHMS.
Ponp pacTtBOpoB B mpupoAe M B KU3HU 4enoBeKa. KpyroBopoT BOIBI B IPHUPO/IE.
3arpsA3HeHne NpUpoaHbIX BoA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcunpl. Knaccubukarms
OKCHUJIOB:  coJjieoOpasyromue  (OCHOBHBIE,  KHCIOTHBIE, amMdOTepHbIE) U
HeconieoOpa3yomue. HoMeHnknaTypa OKCHAOB (MEXIyHapoIHAsh W TpPUBHAIbHAs).
DU3NYECKUE U XUMUYECKHUE CBOMCTBA OKCUIO0B. [loiryueHne okcnaos.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHOBaHUN (MEXIyHapoAHas W TpUBHAIbHAs).
Pu3nyecKne U XMMUYECKHUE CBOMCTBA OCHOBaHUM. [loyuyeHne ocHOBaHUN.

Kucnotel. Knaccudukanus kuciaor. HomeHknatypa KuUcioT (MexIyHapoaHas
u TpuBHalibHas1). Du3nueckue U XUMUYECKUE CBOMCTBA KHUCIOT. Psij akTUBHOCTH
MmetasioB H. H. bekerosa. [1o nydeHne Kucior.

Conu. HomeHknatypa conieit (MexayHapoHas U TPUBHAIbHAs).

PU3NYECKUE U XUMUYECKHUE CBOMCTBA coJiel. [losyuenue coei.

['eneTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUM.

XUMHYECKHM  SKCIIEPUMEHT: KA4YE€CTBEHHOE OINPEACICHUE  COIACPIKAHUS
KHUCIIOpOJia B BO3/1yX€; MOJyYyeHue, COOMpaHue, paclio3HaBaHUE U U3yYCHHE CBOWCTB
KHCJIOPOJa; HAOIOICHUE B3aUMOJICUCTBHUS BEIICCTB C KHCIOPOJOM M YCIIOBUS
BO3HMKHOBEHHUS W TPEKpAIICHUS TOpeHus (Tokapa); O3HAKOMJICHHE ¢ oOpasiamu
OKCHUJIOB M OIMCAHME WX CBOWCTB; MOJy4Y€HHUE, COOMpaHUe, pacro3HABaHUE U
M3yYCHHE CBOMCTB BOJOpOJAa (FOpEHHUE); B3aMMOJEHUCTBUE BOJOPOJA C OKCHUIIOM
meau(Il) (Bo3MOXHO HCIOJIB30BaHME BHUACOMATEpPHATIOB); HAOIIOJIEHHE OOpa3IoB
BEIIECTB KOJIMYECTBOM | MOJIb; HCClIeJOBAaHUE OCOOEHHOCTEN pacTBOPEHHUsI BEIIECTB
C pPa3IMYHOM PACTBOPUMOCTBIO; NPUTOTOBJIEHHUE PACTBOPOB C ONPEAECIECHHOU
MacCOBOW JIOJIEN PACTBOPEHHOTO BEILIECTBA; B3aWMOJICUCTBUE BOJbI C METAJUIAMHU

(HaTpueM W KambuHMeM)  (BO3MOXHO  KCIOJIb30BAaHHE  BHUICOMATEPHUAJIOB);



ONPENEIICHUE PACTBOPOB KHUCJIOT W IIEJOYEW C TIOMOWIBKD HHJIMKATOPOB;
UCCIIeIOBaHNEe O0pa3lOB HEOPraHMYECKUX BEIIECTB pa3- JIMYHBIX KIACCOB;
HaOJI0/ICHHE U3MEHEHHUS! OKPAaCKH WHAMKATOPOB B PACTBOPAX KHUCJIOT M IIEJIOYEH;
M3y4YEHUE B3auMoIecTBUS OKcH- Ja Meau(1l) ¢ pacTBOpoM cepHOU KUCTOTBI, KUCIIOT
C METaJUIaMH, pEaKUUi HEUTpaM3alW{; TNOJyYEHWE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHHE OJHOTO  MeTajula JPYTMM W3 pacTBOpa  COJM;  PELICHUE
DKCIEPUMEHTAIBHBIX 3a1ad 10 TeMme «BaxHeWmme KiIacChl HEOPraHMYECKUX
COEIMHEHUI.

IHepuoanuyecknini 3axkoH u Ilepuoaumyeckasi cucreMa XHMMHYECKHX
iemeHToB JI. M. MenpgeneeBa. CrpoeHue aTroMoB. XHMH4YECKasi CBSA3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMH.

[lepBble MONBITKM KJIAaCCH(PHUKAIMU XUMHUYECKHX »3JeMeHTOB. [loHstne o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M UIEJIOYHO3EMEIbHbIE METaJlIbl,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00Pa3yr0T aMpOTEPHbIE OKCUIbI U
TUAPOKCUIBI.

Ilepuonnueckuit 3akoH. Ilepuoanyeckas cucrema XMMUUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. KopoTkoneproanas u jmHHONIEpUoaHas dhopmbl [leproamaeckoit
cucteMbl xumuuyeckux osnemeHToB [l M. MenneneeBa. Ilepuonbl W TpymHIIbL
@U3NYECKUI CMBICII TOPAAKOBOTO HOMEPA, HOMEPOB MEPHO/IA U IPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sifep. M3oTonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0OYeK  aToMOB  MepBbIX 20  XMMHYECKHX  3JIEMEHTOB
Ilepnommueckonn cucremnel [[. M. MenneneeBa. XapakTepuCTMKa XUMHYECKOTO
AJIEMEHTA I10 €ro noJjiokeHuro B Ilepuoanueckon cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHHS paJuyca aTOMOB XHWMHYECKHUX JIIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO IPYIIAaM MU MEpUOJaM. JHAUCHUE
ITepuoauueckoro 3akoHa U Ileproguyeckoil CUCTEMBI XUMHUUYECKUX DJIEMEHTOB IS
pa3BUTHA HAyKH U NIpakTUku. 1. . MeHnneneeB — ydeHbId U TpaXKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (MOJSIpHAsE M HENOJSIPHAs))  CBSI3b.

SHCKTPOOTPI/H_I&TCJILHOCTL XUMHYECKHUX 3JIEMEHTOB. IOHHas CBS3b.
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Crenenp  okucieHusi.  OKUCIHTEILHO-BOCCTAHOBHUTEIBHBIE  PEaKIUH.
[Tporecchbl okucieHus: 1 BOCCTaHOBIIEHUS. OKUCIUTEIH U BOCCTAHOBUTEIIH.

XUMHYECKUH OSKCIEPUMEHT: HU3ydyeHHe OOpa3loB BELIECTB METAUIOB U
HEMETAaJUIOB; B3aUMOJICHCTBHE TUAPOKCHA IIMHKA C PACTBOPAMH KHCIIOT U IIEIOYEH;
HpoBeIeHUE OTIBITOB, WILTIOCTPUPYIOIIUX pUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakluil (rOpeHne, peakiuy pa3iokeHus, COeINHEHHS).

MexnpeaMeTHbIe CBA3M.

Peanuzanus MexXnpeaMeTHBIX CBSI3eH NMPU M3YYEHUU XMMHUHU OCYILECTBIISAETCS
4yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHMA, TaK U MOHATHUH,
SIBIISTIOIIMXCS. CUCTEMHBIMH JIJISL OTHENBHBIX IPEJAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OOmire ecTecCTBEHHO-HAYYHBIC TMOHSATHS: HAy4YHBIA (PAaKT, TUIOTE3a, TEOPHS,
3aKOH, aHalM3, CHUHTE3, KiIacCU(UKalMsi, MNEpUOJUYHOCTb, HaOJIOAEHuE,
AKCIEPUMEHT, MOJICIUPOBAHHE, U3MEPEHUE, MOJIENb, SIBJICHHUE.

dusuka: MaTepus, aToM, IEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIHI, U30TOIIHI,
pPalMOaKTUBHOCTb, MOJIEKYNA, JJIEKTPUYECKUN 3apsl], BEIIECTBO, TEJO, 00beM,
arperaTHOE€ COCTOSIHUE BEIIEeCTBa, Ta3, (pU3nuecKue BEINYHHBI, CIUHHUIIB U3MEPEHUS,
KOCMOC, IIJIaHEeThI, 3Be3/1bl, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE MOPO/bI, MOJIE3HbIC

HCKOIIaCMbIC, TOIINIMBO, BOAHBLIC PECYPCHI.

9.2 knacc
BeuiecTBo M XUMHYECKasi peaKIHs.
[lepnonnueckuit 3akoH. [leproanueckas cucteMa XMMUYECKUX DJIEMEHTOB [l
N. MenpneneeBa. CrtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHMM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NIEPUOIOB, KAJINS, KAIBLH U UX COCTUHCHUI B
COOTBETCTBUM C IOJIOKEHHEM D3JIEMEHTOB B llepmoamyeckor cucteMe M CTPOCHHEM

HX aTOMOB.
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Ctpoenue BemiecTBa: BUABbl XUMHUYECKOM CBS3U. THIBI KPUCTAIMYECKHUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKOW PEIICTKH U
BUJIa XMMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHApOAHAS
U TpUBUAJIbHAs). XUMHUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCA K Pa3IUYHBIM
KJlJacCaM HEOPraHWYECKUX COEIMHEHUN, TEeHEeTHYecKas CBs3b HEOPraHUYeCKuX
BEILECTB.

Knaccudukanysa XuMUYeCKUX peaklMid MO pa3IuyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy Y4YAacCTBYIOIIMX B pEaKIUU BEUIECTB, MO TEMJIOBOMY 3(¢eKTy, o
M3MEHEHHUIO CTEMEHEH OKHUCIICHHS XUMHYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO
YUaCTUIO KaTajau3aropa). DK30- U SHAOTEPMUYECKHE PEAKIIMH, TEPMOXUMHUYECKHUE
YpaBHEHUS.

[Tonsitue o ckopoct xumuuecko peakuuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakiusx. [[oHATHE O TOMOTE€HHBIX M TE€TEPOTCHHBIX
peakuusx. [lonamue o xumuueckom pasnosecuu. Paxmopbwvl, 8AUAIOUUE HA CKOPOCHIb
XUMUYECKOU peaKyuu U NOa0NHCeHUe XUMUUECKO20 PABHOBECUS.

OKUCAUTENbHO-BOCCTAHOBUTEIBHBIE ~ pEAaKIMH,  DJIEKTPOHHBIM  OamaHc
OKHUCJIUTENbHO-BOCCTAHOBUTEIHHOM peaKImH. CocraBnenue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUMid €  HCIHOJB30BAHHEM  METOJ]a
AIIEKTPOHHOTO OaJiaHca.

Teopus 3MEKTPOIUTUUECKON AUCCOLMALIMHU. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karuonsl, aHnoHsl. MexaHH3M [UCCOLMALIMK BEIIECTB C Pa3IMYHBIMH BUIAMH
xuMuueckoi cBsizu. Crenens aucconuanuu. CUibHbIE U ClIa0ble JIEKTPOIUTHIL.

Peakuuu noHHOro oOMeHa. YcioBusl MPOTEKaHUs peakluii HOHHOIO OOMEHa,
MOJIHBIE M COKpAalleHHbIE HWOHHBbIE YypaBHEHHUS peakuuid. CBoHCTBa KHUCIOT,
OCHOBAaHHI M CoJiel B CBETE MPEACTABICHUIN 00 3JIEKTPOJUTUYECKON TUCCOLIMALINH.
KauecTBeHHBIC peakiuy Ha UOHBL. [loHamue o eudponuse conell.

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPUCTATNYECKUX
PEIIETOK HEOPTraHUYECKUX BELIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U aamasa),

CIOKHBIX BEIIECTB (XJIOpUJA HATPHUA); MCCIECIOBAHUE 3aBUCHUMOCTH CKOPOCTH
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XUMHUYECKON pEeakiuu OT BO3IACHCTBHUS pPa3IUYHBIX (DAKTOPOB; UCCIIEOBAHHE
AIEKTPONIPOBOJAHOCTH PAaCTBOPOB  BEIIECTB, MpoOLEecca AUCCOLMALUU  KHUCIOT,
meaoue U cojeil (BO3MOYKHO HCIIOJIb30BAHHME BHUAEOMATEPUAJIOB); IPOBEACHUE
OTBITOB, WJUTIOCTPUPYIOLIUX TPU3HAKK MPOTEKAaHUs peakluil HMOHHOTO OOMeHa
(oOpazoBanue ocajaka, BbIJCJICHHE Ta3a, o0Opa3oBaHWE BOJbI);  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHUMEPbl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIMM
(ropeHue, peakiUMu pPa3ioKEHUs, COEAUHEHUS); PACHO3HABAHHE HEOPIaHMYECKHUX
BELIECTB C  IIOMOIIBIO  KA4EeCTBEHHBIX  pPEAKLUMHA HAa  HMOHBI;  PCIICHHE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtanibl 4 MX COeIMHEHUS.

OOmass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHMsSI aTOMOB,
XapakTepHble crerneHu okucieHus. CtpoeHue W (U3MUECKHe CBOWCTBA MPOCTHIX
BEIIECTB — T'aJIOTEHOB. XMMHUYECKHE CBOMCTBA HA MpUMeEpE XJopa (B3aUMOJeCTBHE
C MeTaJUlaMM, HeMeTajlaMu, Iueiaodamu). XiopoBojopold. ConsHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, OIYyUYCHUE, IPUMEHEHUE. [[eliCTBHE XJIOpa U XJIOPOBOAOPOAA
Ha OpraHu3M YeloBeKa. BakHelue XJIOpUIbl U UX HAXO0XKICHUE B IPUPOJE.

Oobmas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEPHBIC CTEIIEHN OKUCIICHUS.

CrtpoeHue u (pu3nUecKue CBOMCTBA MIPOCTHIX BEIIECTB — KUCIIO POJA U CEPBHI.
AmnotponHble MOAU(UKALMKA KUCIOPOJAa U Cepbl. XUMHYECKHE CBOICTBa CEpBHI.
CepoBonopoJi, cTpoeHue, (pU3NYECKue U XUMUYecKue cBorcTBa. OKCHUIBI CEphl Kak
MPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, GU3NYECKUE U XUMHUUYECKHE
cBoiicTBa (OOmIMEe Kak TMPEACTaBUTENS Kilacca KUCIOT M cleuuduyecKue).
XUMUYECKUE DPEAKIUM, JIeXKAIIUEe B OCHOBE IMPOMBIIIIEHHOTO croco0a MOIy4eHUs
cepHoi KucaoThl. [Ipumenenue. Coiin CEpHON KHUCIIOThI, KAYECTBEHHAsl pPEaKLUsl Ha
cyabdar-uoH. HaxoxaeHue ceppl U €€ COEIMHEHUN B MNpupoae. XUMHUYECKOE
3arpsiI3HEHUE  OKPYXKAloLIeW Cpelapl COECOUHEHUSMHU cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEeA0TBPAIICHHUS.

OOmiast xapakTepuctuka 3jaeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUs

ATOMOB, XapPaKTCPHBLIC CTCIICHU OKUCJICHUA.
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A3OT, pacnpocTpaHeHue B MpHUpojAe, PU3NYECKHE M XMMHYECKHE CBOICTBA.
KpyroBopot a3ora B nmpupoje. AMMuakx, ero (pusnveckrue 1 XUMUYECKUEe CBOICTBA,
nojgyyeHue M npuMmeHeHue. Coium aMMOHUS, HMX (U3NYECKHE M XUMHYECKHE
CBOiicTBa, mpuMmeHeHue. KauecTBeHHass peakiusi Ha HOHBI aMMOHHMS. A30THas
KHCJIOTa, €€ IMOoly4YeHHe, (U3MUecKHue M XHMHUYECKHe CBOMcTBa (0Olue Kak
IOpEeICTaBUTEN Kjacca KUCIOT M cnenuduueckue). Mcrnonb3oBaHue HUTPATOB U
CoJiell aMMOHHS B KayeCTBE MHUHEpAIbHBIX YJOOpeHH. XUMUYECKOE 3arps3HEHHe
OKpYXKaloIlled cpeabl COEIMHEHUSIMU a30Ta (KUCIOTHBIE [OXKIU, 3arps3HEHHE
BO3/yXa, MIOYBBI U BOJIOEMOB).

®ocdop, amnorponusie Mmoaudukauuu Gochopa, Gusnueckre U XUMHUECKUE
ceorictBa. Okxcuna ocdopa(V) u dbochopHast kucinora, Pu3nueckue U XUMUYECKUE
cBoiicTBa, momydeHue. MHcmonb3oBanue ¢GochaToB B KAYECTBE MMHEPAIbHBIX
y100pEHU.

OOmas xapakrepuctuka 31eMeHTOB IVA-rpynnsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHN OKHCIICHUSI.

VYrinepon, amioTponHble MoAM(UKAIMM, pPacIpOCTpaHEHUE B IMPUPOJE,
¢usznueckne W XUMHYECKHE CBoiicTBa. Ancopb6bmus. KpyroBopor yriepona B
npupojie. OKcuapl yriaepoaa, ux Gu3NYecKue U XMMUUYECKUE CBOWCTBA, IEHCTBUE HA
KUBBIE OpPraHU3Mbl, IIOJIyYE€HHE W NPUMEHEHHE. OKOJIOIMYECKHE MpPOOJIEMBI,
CBsI3aHHbIE ¢ OKcuzioM yriaepoza (IV); rumoresa riobaibHOTO MOTEMICHUS KIUMATA;
NapHUKOBBIN 3P PeKT. YroapHas KUCIOTa U €€ COJIM, UX (PU3NYECKUE U XUMHUECKUE
CBOICTBa, MoOJlyueHHE W mpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIICHHOCTH U CEIHCKOM
XO351CTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yrieposaa (MeTaH, 3TaH, 3TUJIEH, alleTWJIEH, ATaHOJ, TJIULEPUH, YKCYCHAsl KHUCIIOTA).
Hx cocmag u xumuuecxkoe cmpoenue. IToHsiTHE O OMOJOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJgax — M UX POJM B KHU3HU uejoBeka. MamepuanvHoe

eoOUHCmeo OpcaAHUYECKUX U Heop2aAHUYEeCKUX CcOeOuHeHuUll.
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Kpemuuii, ero ¢Qusnueckue u XUMHYECKHE CBOICTBAa, TMOIy4YeHHE U
npumenenue. CoenHeHns KpeMHus B npupoje. OOmume npeacTaBaeHus: 00 OKCUAe
kpemuus (IV) um kpemuueBoit kuciore. CHUIMKATBI, UX MCIOJIL30BAHHE B OBITY,
MEIWIMHE, TMPOMBIIICHHOCTU.  BadicHetiwue  cmpoumenvHvle  MAmMepuabl.
Kepamuka, Ccmekao, yemenm, OemoH, owcene30bemon. IIpobremvt bOezonacnoz2o
UCNONIL308AHUS CIMPOUMENbHBIX MAMEPUANo8 8 NOBCEOHEBHOU HCUIHU.

XUMHYECKUI 3KCIEPUMEHT: M3y4eHHE OOpas3IioB HEOPTAaHUUYECKHX BEIECTB,
CBOMCTB COJISTHOM KHMCIIOTBI; IPOBEJIEHNE KAUYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U
HaOMIOZICHNE TPU3HAKOB WX TMPOTEKAHUS; OMBIThI, OTpaXKaromnue (undeckue u
XUMUYECKNE CBOWCTBA TaJOT€HOB M WX COCIUHECHHHA (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPUANIOB); O3HAKOMJICHME ¢ oOpaslaMud XJOpHUJIOB (TalOr€HHUIOB);
O3HaKOMJIEHHE C 00pa3llaMH Cepbl U €€ COEAMHEHUAMHU (BO3MOXHO HCIIOIb30BAHHE
BUJIEOMATEPUATIOB); HaAOMIOAEHUE Tpoliecca OOYrIMBaHUA caxapa Moj JIeWCTBHEM
KOHIIEHTPUPOBAHHOM  CEpHOM  KHUCJIOTBHI; HW3YyYEHUE XUMHUYECKUX  CBOWCTB
pa30aBIEHHON CEpHON KWCJIOTHI, MPOBEJCHNE KaYECTBEHHON peaKIuu Ha Cyibdar-
MOH M HaONIOJCHUE MpHU3HAaKa €€ MPOTEKaHUs; O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMu a3zoTa, (ochopa m wux coeauHEHWH (BO3MOXKHO HCIIOJIH30BAHUE
BUJIEOMATEpUAIIOB), oOpasiaMu a30THBIX U (HOocPOpHBIX yA0OpEeHMI; MOJydeHHE,
coOWpaHue, pacrno3HaBaHWE€ U M3yUYECHHE CBOMCTB aMMHUaka; IPOBEICHUE
Ka4eCTBCHHBIX PEAKIMI HAa MOH aMMOHUS U GocdaT-uOH U U3yUCHUE MPU3HAKOB UX
NPOTEKaHUs, B3aUMOJICUCTBUE KOHIEHTPUPOBAHHOM Aa30THOM KHUCJIOTHI C MEIbIO
(BO3MOKHO HCITOJIb30BAHUE BUJICOMATEPHAIIOB); U3y4CHUE MoIenen
KPUCTAJUTMYECKUX PEIIeTOK anmasza, rpadura, (QyuiepeHa; O03HAKOMIIEHHE C
IpOLIECCOM  aICOPOIIMM  PACTBOPEHHBIX BEUIECTB AaKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHBOrasa; MOJy4YeHHE, COOMpaHUe, paclo3HaBaHUE W H3y4YCHHUE
CBOMCTB YIJVIEKMCJIOTO ra3a; MPOBEJCHHE KAueCTBEHHBIX PEaKIMii Ha KapOOHAT- U
CWIMKAT-UOHbl M M3YYEHHE [PU3HAKOB HUX TMPOTEKAHHUS, O3HAKOMJIEHHUE C
MPOIYKIIUECH CUIIMKATHON MPOMBIIUICHHOCTH; PEIIEHNE IKCIIEPUMEHTATBHBIX 3aa4
1o Teme «BaxkHeiine HeMeTaubl U UX COSAUHEHUS.

MeTaJibl 1 UX COeAMHEHHUS.
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OO1ast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux mnosiokeHns B llepuonnueckonm cucremMe xumuueckux dsiaemeHToB J[. WM.
MenpneneeBa U cTpoeHusi aroMoB. CTpoeHME MeTaioB. MeTramndeckasl CBA3b U
METAJJIMYeCcKas KpUCTANIMUECKas PelIeTKa. DIEKTPOXUMUYECKUHN PsiJl HAPsHKEHUN
MeTan JioB. Du3nueckue M XUMUYECKHUE CBOMCTBA MeTamioB. OO0miMe crnocoObl
NoJIy4eHUs] MeTaJIoB. [oHsATHE O KOPPO3UM METaNIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux ot Koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUAN, OPOH3a) U X MPUMEHEHHE
B OBITY ¥ POMBIIILJIEHHOCTH.

[Ilenounsie MeTaiuibl: MOJIOXKEHUE B llepmogmyeckon cUCTEME XHMHUYECKHX
anemeHToB JI. 1. MenneneeBa; CTpO€HHME KX aTOMOB; HAaXOXICHHE B IPUPOE.
dusnyueckre U XUMUYECKHUE CBOMCTBa (Ha mpumMepe HaTpus U Kanus). OKCuabl U
TUIPOKCUIBI HATPUA U KaJnsl. [[puMeHeHne MEeI0YHbIX METAIJIOB U UX COCTMHEHHM.

[[lenoyHO3eMENbHBIE  METAUIBl MAarHuid W KaJIbLUU: IOJOXKEHUE B
[Tepuoanueckon cucreme xumuueckux sneMeHToB . 1. Menaeneesa; cTpoeHue nx
aTOMOB; HaxoXxzAcHue B npupone. OU3NYECKUEe U XUMUYECKHE CBOMCTBA MAarHus U
Kanpuusa. Baxueilme coequHenus Kanblus (OKCUA, TUAPOKCH, coin). KecTKoCcTh
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHUS.

AmmomMuHHI: TToNo)keHue B [lepruoanueckoil cucteMe XMMUYECKUX JJIEMEHTOB
J. . MenngeneeBa; CTpOCHME aTOMa; HAaXOXAEHHE B mpupoaec. Duznyeckue u
XUMHUYECKHE CBOWCTBA alOMUHHUA. AMQOTEpHbIE CBOMCTBA OKCHIA M THAPOKCHAA
ATOMHUHUSL.

Keneso: nomoxenne B llepuognueckon cucteMe XMMHYECKUX JJIEMEHTOB /l.
. Mengeneesa; CTpoeHHME aroMa; HaxOXJIeHHME B mnpupone. Dusmyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKcuabl, THAPOKCUIbl U conu xenesa (II) u xenesza
(IIT), mx cocras, CBOMCTBA U MOJTyYCHUE.

XUMHUYECKUI JKCIIEPUMEHT: O3HaKOMJIEHHME C o0pa3uaMud MeTall- JIOB U
CIUTaBOB, UX (PU3UUYECKUMHU CBOMCTBAMU; U3yUEHHE PE3YyJIbTaTOB KOPPO3UU METAIIIOB
(BO3MOKHO HCHOJb30BAaHUE BUICOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJIECHCTBUS
OKCHJa KaJlbllMgd U HATpUs C BOJION (BO3MOKHO MCIOJIb30BAHUE BUAEOMATEPUATIOB);

HCCJIEIOBAHUE CBOMCTB >KECTKOM BOJBI; MPOLIECCA TOPEHMS Kelle3a B KHUCIO- POJAE
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(BOBMOXKHO  HCHOJIb30BAHUE  BUJEOMATEpPUANIOB);  MPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEAKIIMil HA MOHBI (MarHus, Kajiblus, alllOMUHUS, IMHKA, kene3a(ll) u
xenesa(lll), menu(Il)); HaGmroneHNe U OMUCaHKUE MPOIECCOB OKPAITMBAHUS TIAMEHU
MOHAMH HATpUSI, Kaausl U KaJblKs (BO3MOXHO HCIOJIb30BAHUE BUIECOMATEPHUAIIOB);
uccienoBanue aMmGpOTepHBIX CBOMCTB TMAPOKCUIA aTIOMUHUS U THIPOKCUIA IIUHKA;
pElIEHUE SKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeimme Meramibl U HX
COCMHEHUS.

XUMHUA U OKpPYKaKIIas cpeaa.

Hoseie marepuanbl u TexHonoruu. BemecTBa u marepuanbl B MMOBCEIHEBHOU
KU3HU 4YeloBeKa. XHUMHUSL M 3/I0pOBbe. be3omacHoe HCMOJb30BaHUE BEIIECTB U
XUMUYECKUX peakiui B ObiTy. IlepBas momolnp MpuM XUMHYECKHX OXOTrax H
oTpaBieHusAX. OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTU. XHUMHUYECKOE 3arpsi3HEHUE
OKpyXarolel cpeabl (mpenenpHas AomycTuMas KoHueHTpauus Bemects — [1JIK).
Ponb XxuMuM B pelieHuu 3KOJIOTMYECKUX MPOOIIEM.

[TpupogHbie MCTOYHUKH YIJIEBOJOPOJOB (yroyib, MPUPOMHBIN Ta3, HEDTH),
IPOJIYKTHI UX EPEPAOOTKHU, UX POJIb B OBITY U IIPOMBIIIIEHHOCTH.

XUMHYECKUH IKCTIEPUMEHT: U3y4eHHE 00pa3lloB MaTepraioB (CTEKIIO, CTUIABBI
METaJIOB, IOJIUMEPHBIE MaTepUAJIbI).

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MEXNpeIMETHBIX CBA3EH NPHU U3YUYEHUH XUMHUU OCYIIECTBIISIETCS
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U MOHSTUH,
SBJISIIOIIMXCSI CUCTEMHBIMH [IJI1  OTAEJNBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
[UKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE TMOHATUS: HAay4yHbIM (DaKT, TUMOTE3a, 3aKOH,
TeOpHs, aHaiuW3, CHUHTE3, KiIacCUpUKANMs, TEPUOJUIHOCTh, HAOIIOJIEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHHUE, TAPHUKOBBIN 2D (DEKT,
TEXHOJOrus, MmaTepuansl. u3nka: MaTepusi, aToOM, SIEKTPOH, IPOTOH, HEUTPOH, HOH,
HYKJIMJl, HM30TOMNbI, PAJAMOAKTUBHOCTb, MOJEKYJa, JJEKTPUUECKUU  3apsf,
POBOJHUKH, TMOJYIPOBOJHUKH, JIUAJIEKTPUKU, (HOTOIEMEHT, BEUIECTBO, TEJO,

00beM, arperaTHoe COCTOSIHWE BEIIeCTBAa, Ta3, pacTBOpP, pPacTBOPHUMOCTH,
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KpUCTAJUTMYECKas PElIeTKa, CIUIaBbl, (PU3MUECKUE BETUUYMHBI, CIUHUIIBI U3MEPCHHUS,
KOCMHYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3B€3/bl, COTHIIE.
buonorus: ¢orocunTe3, nbixanue, Ouocdepa, KOCUCTEMA, MHUHEPAIbHbIE
yA0OpEeHUS, MUKPODJIEMEHTHI, MAKPOSJIEMEHTHI, ITNTA TEIHHBIC BEIIECTBA.
['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJIbI, MOJE3HbIE

HCKOIIA€MBbIC, TOIIIIMBO, BOAHLIC PECYPCHI.

NJAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O
MNPEJIMETA «XUMMUSI»

JInuHoCTHBIE pe3yabTaThI

JIMYHOCTHBIE  pe3yJbTaThl OCBOCHHMS  Y4eOHOro mpeaMera  «XUMUS»
JOCTUTAIOTCS B €AMHCTBE yUeOHON M BOCITUTATEIHPHON JIEATETLHOCTH B COOTBETCTBHUH
C TPaJUIUOHHBIMH POCCUHUCKHUMH COIMOKYJIBTYPHBIMU U JTyXOBHO-HPABCTBECHHBIMH
IICHHOCTSIMHU, TPUHATHIMH B OOIIECTBE MpaBWJIAMH W HOPMaMHu IIOBEICHUS M
CIIOCOOCTBYIOT ~TMpOIECCaM  CaMOTIO3HAHMS, CaMOPAa3BUTHUS U COIUATIN3AINAN
00yJaroIMXcs.

JIM4HOCTHBIE PE3yJIbTAaThl OTPAXalT CPOPMUPOBAHHOCTh, B TOM UHCIE B
YacTH:

Ilampuomuueckozo B0CNUMAHUA LIEHHOCTHOIO OTHOILIEHUS K
OTEUECTBEHHOMY KYJIbTYPHOMY, ICTOPHYECKOMY U HAYYHOMY HACJICIUIO, TOHUMAHHUS
3HAYCHHUS XUMHUYECKOW HAyKH B KU3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH
BIIAJICTh JIOCTOBEpPHOW HWH(MOpMaImeir O MepeoBBIX JTOCTHKEHUSX M OTKPBITHIX
MHUPOBOM W OTEYECTBEHHON XWUMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00
yCTPOHCTBE MHUpa U OOIIECTBA.

I'pasicoanckoeo 6ocnumarnus: TIPEACTABICHUS O COIUAIBHBIX HOpPMax W
npaBuiIaX MEKJIMYHOCTHBIX OTHOIICHWH B  KOJUICKTHBE, KOMMYHHUKATHBHOM
KOMITETGHTHOCTH B OOIIECTBEHHO  TOJIE3HOW,  y4eOHO-HCCIICOBATEIBCKOM,
TBOPYECKOW W JPYyrux BUJAX JEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JIeATEeIIbHOCTH TIPH BBITTOJIHCHHHM YYCOHBIX, IMO3HABATEIBHBIX 3ajad,

BBIIIOJIHCHUHW  XMMHWYCCKHX  SKCIICPUMCHTOB, CO3AdHUU y‘-IC6HBIX ITPOCKTOB,
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CTPEMJICHHSI K B3aWMOTIOHMMAHHWIO M B3aWMOIIOMOINMA B TIPOIECCE ATOM ydeOHOM
NEeATENbHOCTH; TOTOBHOCTU OLIEHMBAaTh CBOE TNOBEACHUE M IOCTYIKH CBOUX
TOBAPHUILEH C TO3WIMU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUN MOCTYNKOB.

Llennocmu Hayuno2o nO3HAHUSL:

o MHUPOBO33PEHYECKUX NPEACTABICHUM O BEIIECTBE M XUMHYECKON
peaklMH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKu U
COCTAaBJIIOIIMX OCHOBY JUIsl TOHUMAHUSI CYLUIHOCTA HAy4YHOW KapTUHBI MUPAa;
IPEeICTaBlICeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIbI, B3AUMOCBS3IX
YEJI0BEKA C MPUPOJHOMN CPENO, O POJIU XUMHUHU B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

o NO3HABATEIbHBIX MOTHBOB, HANPABJIEHHBIX HAa TOJYYEHUE HOBBIX
3HAHUM 1O XUMHH, HEOOXOJUMBIX Il OOBSICHEHUS HAOIIOAAeMBbIX IPOILIECCOB U
SIBJICHUIM;

o MO3HABATENbHOM, MH(OOPMAIMOHHOW M YUTATENbCKOW KYJIbTYPhl, B TOM
YKUCJIE HaBBIKOB CAMOCTOSITEIBHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOM
JUTEPATYpPOH, JOCTYMHBIMH TEXHUYECKHMMH  CPEACTBAaMU  HWH(POPMAIMOHHBIX
TEXHOJIOT UM,

o MHTEpeca K 00yYEHHUIO U MO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caMO00Opa30BaHUIO, TPOCKTHOW M UCCIIENOBATEILCKON IEATeTLHOCTH,
K OCO3HAaHHOMY BBIOOPY HANPABJICHHOCTU U YPOBHA 00yUYEHUS B JabHEHIIEM;

Dopmuposanusi  Kyibmypbl — 300p08bs:  OCO3HAHUS IIEHHOCTH  >KW3HH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 370pPOBBIO, YCTAHOBKM Ha 30POBBIA 00pa3
KU3HU, OCO3HAHMS TMOCJEACTBUI U HENPUITUS BPEIHBIX MPUBBIUEK (ymOTpeOseHus
aJIKOTOJISl, HAPKOTHUKOB, KypeHUs), HEOOXOAMMOCTH  COOJIOJEHHUS  IpaBHII
0€30MacHOCTH MPHU OOPAIEHUH C XUMUYECKUMH BEIIECTBAMU B OBITY U peajbHOU
KU3HU;

Tpyoosozo socnumanus: WHTEpeca K MPAKTUYECKOMY H3yUEHUIO Mpodeccuil u
TpyJAa pa3aIuyHOTO PO/, YBAXKEHUE K TPYAY U PE3YyJbTaTaM TPYIOBOM IEATEIBHOCTH,
B TOM YHUCJIE HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUU MO XMMUHU, OCO3HAHHOTO

BbIOOpa HMHIMBUIYabHOM TPAEKTOPUU TMPOJOJDKEHHS 00pa3oBaHUs C y4ETOM
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JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMMHUH, OOLIECTBEHHBIX HHTEPECOB H
MOTPeOHOCTEH;  yCmemHoW Mpo(EeCCHOHATIBHON  NEATeIbHOCTH W Pa3BUTHUA
HEOOXOAUMBIX YMEHUI; TOTOBHOCTh a/IallTUPOBATHCS B MIPO(ECCHOHATIBHOM CpenE;

IKON02UHUECKO20 6OCNUMAHUA!

J HKOJIOTMUYECKHU LIETIECO00OPA3HOT0 OTHOUIEHMSI K IPUPOAE KaK UCTOUHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIIEeCTBOBAaHUS, IOHMMaHUS LIEHHOCTU 3JI0pPOBOTO U
Oe3omacHOro o0pa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
bu3nuecKkoMy M TICHUXHYECKOMY 370pOBBIO, OCO3HAHUS ILIEHHOCTH COOJIIO/ICHUS
IpaBUJI OE30MACHOTO MOBEIEHUS IIPU pabOTe C BEIIECTBAMM, A TAKXKE B CUTYalUsX,
YTPOXKAKOUIUX 310POBBIO U KU3HHU JIIOJEH;

J CIIOCOOHOCTH NMPUMEHSATh 3HAHMS, MOJydyaeMble IPU U3YYEHHH XUMMH,
JUI pELIEHUsl 3a]ay, CBA3AHHBIX C OKpPYXKarolled MPUPOJHON cpenoi, MOBBIIIEHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYyJbTYpPhl, OCO3HaHUS  TJ00aJbHOrO  Xapakrepa
HKOJIOTMUYECKUX MPOOJIEM U IyTEH UX PELIEHUs TOCPEICTBOM METO/I0B XUMHUU;

o HKOJIOTMYECKOTO MBIIIIEHHUs,, YMEHHUS pPYKOBOJCTBOBATbCS MM B
ITI03HABATEJIbHOW, KOMMYHUKATUBHON U COLUAJIBHON ITPAKTHKE.

CrnenmnajbHble JINYHOCTHbIE Pe3yJabTAThI:

° YMEHHE CONOCTABIIATh 3pUTEINIbHBIE BIEYATICHHS C YIETOM MOJIyYE€HHBIX
3HaHUA 00 OCOOEHHOCTSIX CBOETO 3PUTENBHOTO BOCIPHUATHS, HAa OCHOBaHHUH
C)OPMHUPOBAHHBIX TNPEJACTABICHUNA O MpeaMeTax M SBICHUSAX OKpY)Karollen
JICUCTBUTEIILHOCTH,

° c(OpPMUPOBAHHOCTH MOTHBAIIMM K OOYYEHHIO W IeJIeHANpaBICHHON
NO3HABATEJIbHON 1€ATENbHOCTH;

° CIIOCOOHOCTh K OCMBICICHUIO U AuddepeHInanui KapTHHBl MHUpa, €€

BPEMEHHO-TIPOCTPAHCTBEHHOW OpraHu3aluu.

MertanpeaMeTHbIe pe3yJbTaThI
B cocraBe MeranpeaIMETHBIX pE3yJbTATOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHNS MUPOBO33pPEHUSI OOIIEHAYUYHbIE MOHITHS (3aKOH, TEOpHs, MPUHIIUII,

runoresa, pakt, CUCTeMa, MPoIecC, SKCIEPUMEHT U JIp.), KOTOPbIE UCTIOIb3YIOTCS B
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€CTECTBEHHO-HAYYHBIX YU€OHBIX MPeIMEeTax M MO3BOJISIIOT HA OCHOBE 3HAHUN U3 ATHX
nmpeaMeToB (opMUpoOBaTh MPEACTABICHUE O IEJIOCTHOW HAyYHOU KapTHHE MHpA, U
yHUBEpCalbHble y4eOHble JeHCTBUA  (MMO3HABATENbHbIE, KOMMYHUKATUBHBIE,
pPETYJSTUBHBIE), KOTOpble oOecrneynBaioT  (HOPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TJIAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOU NeATEIbHOCTH.

MeranpeameTHble pe3yJbTaThl OCBOCHHS Y4E€OHOro mpeaMera «XHUMHUsH)
OTPaXXarOT OBJIAJICHUE YHUBEPCAIbHBIMU I[103HABATEIbHBIMU JICCTBUSIMH, B TOM
YUCJIE:

bazosvimu nocuueckumu oeticmeusamu.

o YMEHHEM HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI MpHU
OCBOCHMHM 3HAHMM: PACKPHIBATH CMBICI XHUMHUYECKUX TMOHATUN (BBLACNISTH UX
XapakTepHble MPU3HAKKM, YCTAHABIMBATH B3aUMOCBSI3b C JPYTMMHU TOHATHUSIMU),
WCIIOJIh30BATh MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PAKTOB U SIBJICHUH; BHIOMPAThH
OCHOBAHMSI U KPUTEPHUH ISl KIACCU(PUKAIMK XUMUYECKUX BEIIECTB U XMMHYECKUX
peakiuii, yCTaHABIMBATh TNPUUNHHO-CIEJACTBEHHBIE CBSI3U MEXKIy OOBEKTaMU
U3Y4YEHUS; CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JEIYKTUBHBIE, IO
aHAJIOTUM); 1eJ1aTh BBIBOJBI U 3aKIIOYCHMUS;

o YMEHHEM MPUMEHSTH B MPOLIECCE MO3HAHUSI MOHATUA (MpEeIMETHBIE U
METaInpeIMEeTHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HCIOJIb3yEeMble B XUMHH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSIEMbIEe B XMMHUHU MOJIEIbHbIE MPEICTABICHUS —
XUMUYECKUN 3HaK (CMMBOJ DJJIEMEHTAa), XUMHU4YecKas ¢GopMyna W YpaBHCHHE
XUMUYECKON peakIMy — IPHU PELICHUU Y4eOHO-TI03HABATENbHBIX 337a4; ¢ YYETOM
ATUX MOJICTBHBIX MPEJACTABICHUI BBISIBISATh M XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKU U3YYaEMBIX OOBEKTOB — XHMHUYECKHX BEIICCTB U XUMUYECKHUX PEAKIINA;
BBISIBIISITh ~ OOLIME  3aKOHOMEPHOCTH,  IPUYUHHO-CJIE/IICTBEHHBbIE  CBA3U WU
MPOTUBOPEYMSI B M3y4aeMbIX Mpolleccax M SBJICHUSX; Mpeiaratb KPUTEPUU IS
BBISIBJICHUSI ATUX 3aKOHOMEPHOCTEH W MPOTUBOPEUUI; CaMOCTOSITENILHO BBIOMPATH
crnoco0 permieHusi yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIbKO BAapUAHTOB PEIICHMS,
BBHIOMpATh HanOoJiee TOAXOMSIIMUNA C YYETOM CaMOCTOSITEHHO BBIJCICHHBIX

KPUTEPHUEB);
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baszosvimu uccneoosamenvckumu oeucmeusmu:

o YMEHHUEM WCIOJIb30BaTh IMOCTAaBJICHHBIE BOMPOCHI B  KA4YECTBE
MHCTPYMEHTA TIO3HAHMS, & TAK)KE B KAYECTBE OCHOBBI JIJIs1 (JOPMHUPOBAHUS TUIIOTE3BI
0 TTPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHU;

o MpUOOPETEHUE OMBITA TIO TUIAHUPOBAHUIO, OPTAaHU3AIMN U TIPOBEICHUIO
YUEHHYECKUX OKCIEpUMEHTOB: YMEHHWE HaOmoJaTh 3a XOJOM  Ipolecca,
CaMOCTOSITENIFHO TIPOTHO3UPOBATH €r0 pe3yibTar, (opMyaupoBaTh 0000IIECHUS U
BBIBOJIBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIAEAOBAHMS, COCTABISATh OTUET O
npojenaHHoi paboTe;

Pabomoii ¢ ungpopmayueri:

o YyMEHHEM  BBIOMpaTh,  AHAJU3UPOBATH W HWHTEPIPETUPOBATH
MHPOPMAITUIO PA3TUYHBIX BUAOB M (HOPM TPEICTABICHUS, MMOTYIaeMYyIO M3 Pa3HbIX
MCTOYHUKOB  (HAYYHO-TIOMYJIIPHAS  JIUTEpaTypa XHMHYECKOTO  COJIEpIKaHMUS,
CIpaBOYHBIE  mocoOwsi, pecypchl  WHTepHeTa);  KpPUTHYECKHM  OIEHWUBATH
IPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO HHPOPMAITHIO;

o YMEHUEM TMPUMEHATH Pa3IMYHbIE METOJbI M 3alpOChl MPH TIOUCKE U
otOope nHGOPMAITHN U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIS1 BHITIOJTHCHHUS
y4eOHBIX M MMO3HABATEIBHBIX 3a7au ONMPEACNIEHHOTO THUIIA; MPUOOPETEHUE OIbITa B
o0JlaCTH  WCTOJB30BaHUS  WH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPOW aKTUBHOTO HCIOJB30BAHUS PA3IUYHBIX MMOUCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpencTaBiIeHHUs WHGOpMAIUU U
WUTIOCTPUPOBATh  pEIlaeMble 3a7add  HECIOKHBIMA CXEMaMH, JuarpaMMami,
IpyruMu popmamu rpaduKu ¥ UX KOMOUHALIMSIMU;

o YMEHHUEM UCIIOJIb30BaTh M AaHAIM3UPOBATH B TMporecce y4eOHOUW u
MCCJIEIOBATEIIbCKOW JIESITEIbHOCTH WH(OpPMAIMI0O O BIMSHUM TPOMBIIIUICHHOCTH,
CEJIbCKOTO XO3S5IIICTBA U TPAHCTIOPTA HA COCTOSIHUE OKPYXKAIOIICH MPUPOIHON CPEIbL;

Vuueepcanonvimu KOMMYHUKAMUBHBIMU OEUCTNBUAMU:

o YMEHUEM 3aJ1aBaTh BOMPOCHI (B XOJE€ AUANIOTAa W/WIU JUCKYCCHH) TIO
CYIIECTBY OOCYX)IaeMOi TeMbI, (OPMyIHPOBATH CBOM MPEIOKCHHUSI OTHOCHTEIHHO

BBIMNOJIHEHUS NPEAJIOKEHHOM 3a1a4U;
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o OpuOOpeTeHUEe  OMbITa  MPE3EHTAlMH  PE3YyJbTAaTOB  BBIMOJHEHUS
XUMUYECKOTO JKCHEpPUMEHTa (Ja00OpaTOpHOTO ONbITa, JIA0OPATOPHOW pPadOThI MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

. 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH MO3HABATEIbHOM
U HCCIIEJOBATEIbCKON NEATENbHOCTH TMPHU PEUICHUH BO3HUKAIOIIMUX MpoOiIeM Ha
OCHOBE yuéTa OOIIMX HWHTEPECOB M COIJIACOBAHUS TMO3MIMK (00CYXaeHUs, 0OMEH
MHEHUSMH, «MO3TOBbIE IITYPMbI», KOOpAMHALIMS  COBMECTHBIX JICUCTBHIA,
OTpe/ieNieHuE KPUTEPHEB MO OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThI U 1. );

Yuusepcanonuvimu pe2ynamusnuvimu 0eucmeusmu:

o YMEHHEM  CaMOCTOATEIbHO  OMPENENATh  LEeIH  JIeATEIbHOCTH,
MJIAHUPOBATh,  OCYIICCTBISATh, KOHTPOJUPOBaTH W TNPU  HEOOXOJUMOCTH
KOPPEKTUPOBAThH CBOKO JICSATEIBLHOCTh, BIOMpATh Hanbosee 3h(HEeKTUBHBIE CIIOCOOBI
pelieHrss y4yeOHBIX M TMO3HABATENBHBIX 337a4, CaMOCTOSITENIbHO COCTAaBISTH WM
KOPPEKTUPOBATh NMPEIIIOKEHHBIN AJITOPUTM JIEUCTBUU IIPU BBHINOJHEHUM 3aJaHUN C
y4€TOM TMOJY4YEHHUs HOBBIX 3HAHUU 00 HM3ydyaeMbIX OOBEKTaX — BEIIeCTBaX M
peaxiusix; OLEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yiIbTaTa 3asiBICHHOMN 1IeIH;

o YMEHHUEM HUCIO0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MPE/JIaracMble B
YCIIOBUHU 3a/IaHUM.

CrnenuajbHble MeTanpeAMeTHbIE Pe3YJIbTaThI:

° YMEHHUE MCMOJb30BaTh COXPAHHbIE aHAIM3ATOPbl B PA3JIMYHBIX BUIAX

nesTenbHoCTH (yueOHO-TI03HaBATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

° OPUMEHSTh  3PUTENbHO-OCA3ATENbHBIA  CIOCOO  OOcienoBaHus U
BOCIIPHUSITHS,
° YMEHHE TI0JIb30BAThCS COBPEMEHHBIMU CPEICTBAMH KOMMYHUKAIUH,

TU(IIOTEXHUUECKUMU CPEJICTBAMH, IPUMEHSIEMBIMU B Y4€OHOM ITPOIIECCE;

° YMEHHE TUIAHUPOBATH TMPEIMETHO-TIPAKTHUECKUE NEHUCTBUS C YYETOM
MMEIOIIETOCS 3PUTENBHOTO TMarH03a B COOTBETCTBHUH C MIOCTABICHHOM 3aa4eii;

° YMEHHE TMPOSBIATH B KOMMYHUKATHBHOW JNEATEIHHOCTH, aJCKBAaTHBIC
CUTyaluu, HeBepOaIbHbIE POPMBI OOIICHUS;

° YMEHHE BECTU CaMOCTOSTENIbHBIN MOUCK HH()OPMALINH;
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° CHOCOOHOCT, K  MpeoOpa3oBaHUIO, COXPAaHEHUI0O W  Iepeaade
uH(pOpMaLKH, TOJYYCHHON B Pe3yabTaTe YTCHUS WM ayJUPOBAHUS;

° CIIOCOOHOCTh y4YacCTBOBaTb B PEUYEBOM OOIEHUH, COONIIOAAss HOPMBI
pPEYEBOro 3TUKETA, aIEKBATHO MCIIOJIb30BaTh KECTHl U MUMHUKY;

° CIIOCOOHOCTh OLIEHHMBAaTh CBOIO PEYb C TOYKHM 3PEHUS €€ COAEpIKAHHUA,
A3BIKOBOT'O OOPMIIEHNUS;

° YMEHHE HaXOAUTh I'pPaMMAaTHYECKHE U pEYeBble OMIMOKH, HEIO0YETHI,
UCIIPABJIATD UX;

° YMEHHE IJaHUPOBaTh, KOHTPOJUPOBATH M OLEHUBATh Yy4eOHbIE
JNEUCTBUSA C YYETOM, MMEIOWIETOCsS 3PUTEIBHOIO JUar€Ho3a B COOTBETCTBHM C

MOCTABJICHHOM 3aa4ye 1 YCIIOBUSAMM €€ pCain3alivu.

IIpeameTHbIE pe3yIbTATHI
9.1 kjaacc

° pPacKpbIBaTh CMbBICIT OCHOBHBIX XMMUYECKUX MOHSTUN: aTOM, MOJIEKYJia,
XUMUYECKUHN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OTHOPOHAS
Y HEOJHOPOJIHASI), BAJIE€HTHOCTh, OTHOCUTEbHASA aTOMHAs W MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBasi J0JiI XHUMHYECKOIO dJie-
MEHTa B COCJAMHEHWU, MOJISIPHBIA OOBEM, OKCHJ, KHUCIIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPULIATEIBHOCTD, CTCIICHb OKHCJICHUS, XHUMUYECKas peakiusi,
KJIaccuUKaIs pPEeaKli: peakiuu COCIUHECHMS, PEaKIuu Pa3IoKEHHS, PEaKiuu
3aMElIEHUs], PeakiMu 00- MEHa, PK30- U HHAOTEPMHUYECKHE PEaKIUHU; TEIIOBOMN
abdexT peakuuu; SAPO aToma, DJIEKTPOHHBIM CJIOW aroma, aTOMHAsh OpOWTab,
paguyc aToma, XMMHYEcKas CBsI3b, MOJISIPHAS W HEMOJSpHAs KOBAJIGHTHAs CBSI3b,
WOHHAasl CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MAacCOBasi 10JIs1 BEUIECTBA (TIPOLICHTHAs
KOHIICHTpAIIUs1) B PacTBOPE;

° WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX MOHITHHI (CM. TI.
1) 1 NpUMEHSITh 3TU MOHATHS IIPU OMUCAHUU BEIIECTB U UX MPEBPALICHUI;

° UCIIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JJII COCTaBJieHUs (popmy

BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;
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) OTpeNeNsaTh  BAJGHTHOCTh  aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHCHMSIX;, CTEMEHb OKHWCJICHUS DJJIEMEHTOB B OWHAPHBIX COCIMHCHUSX;
NPUHAJIEKHOCTh BEIIECTB K OMNPEACIIEHHOMY KJIacCy COEAMHEHUHN Mo Qopmyiiam;
BHJI XUMHYECKOM CBSI3U (KOBAJIEHTHAS U MOHHAS) B HEOPTAHUYECKUX COEUHEHHUSIX;

° packpbiBaTh cMmbIch Ilepuomnueckoro 3akona JI. WM. Menpgeneesa:
JEMOHCTPUPOBATh NMOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX
AJIEMEHTOB OT WX TNoJyiokeHus B llepumoanueckoi cucTeme; 3aKOHOB COXpPAHEHUSs
Macchl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYE€HHS, 3aKOHa
ABorazjpo; OINHWCHIBaTh W XapakTepu3oBaTh TaOaumuHyro Gopmy llepuognyeckoit
CUCTEMbl XMMHYECKUX BJEMEHTOB: Pa3inyaTh MOHSTUSl «ryiaBHas noiarpynna (A-
rpynma)y u «mnobdoyHas mnoarpymnma (b-rpymnma)»y, Manbie U OOJBIINE TEPUOIHI;
COOTHOCUTH 0003HAUEHUs, KOTOpbIe UMEIOTCs B Tabnuie «llepuogmieckas cucrema
xuMuueckux snemeHTtoB [[. M. MenzaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijapa, 00Ilee Yucio
AIIEKTPOHOB U PACIpPEEICHUE UX IO JIEKTPOHHBIM CJIOSM);

o KJaccu(UIMPOBAaTh  XUMHYECKHE  BJIEMEHTHI, HEOPTraHUYECKUE
BEIIIECTBA; XMMHUYECKUE peakiuu (MO YKMCIY M COCTaBy Y4YacTBYIOIIMX B pPEaKIUU
BEILIECTB, 10 TETIOBOMY (D PEKTY);

o XapaKTepHU30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BEILECTB
pa3IMYHBIX  KJIacCOB, TMOJTBEpKJas OMUCAHHE MPUMEpPaMH  MOJEKYISPHBIX
YPAaBHEHHI COOTBETCTBYIOLINX XUMUYECKUX PEAKIINA;

) MPOTHO3UPOBATh  CBOMCTBA BEIIECTB B  3aBUCHUMOCTH OT HUX
KaueCTBEHHOT0 COCTaBa; BO3MOXKHOCTH MPOTEKAHUS XUMUUYECKUX MPEBpAICHUN B
Pa3JIMYHBIX YCIIOBHUSIX;

o BBIYUCIISAITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO MU MOJISIPHYIO MaccChl
BEILIECTB; MACCOBYIO [IOJII0 XMMHYECKOTO »3JIeMeHTa Mo (GopMyse COEIUHEHUS;
MacCOBYIO [IOJK0 BEILIECTBA B PACTBOPE; NPOBOAHUTH PACUYETHI IO YPABHEHUIO
XMMHUYECKOUN pEaKInu;

o IPUMEHSITh OCHOBHBIE ONEpPAlU MBICIUTENBHON JEATENBHOCTH —

aHaIM3 W CHHTE3, CpaBHEHHE, OO0OOIIEHWE, CHCTeMaTH3allnio, KiacCu(PUKaIuio,
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BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBA3EH — [ U3YYEHUsI CBOMCTB BEILECTB U
XUMUYECKUX PEaKINii; €CTeCTBEHHO-HAYyYHbIE METOJbl TIO3HAHUS — HAOJIOJCHUE,
U3MEpEeHre, MOICIIMPOBAHUE, DKCIIEPUMEHT (peaibHbIM U MBICICHHBIN);

) CIEN0BATh  MpAaBUJIAM  TOJB30BAHHUS  XMMHUYECKOM TMOCYJOM W
1ab0paTOPHBIM 000PY/IOBAHMEM, a TaKXKe€ IMpaBUiiaM OOpaIlleHHs C BELIECTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMUA IO BBINOJHEHUIO JA0OPATOPHBIX XHUMHUYECKUX
OMBITOB MO TOJYyYEHUI0O M COOMpaHHIO Ta3000pa3HBIX BELIECTB (BOAOpOJa U
KHCJIOPO/Ia), TPUTOTOBJICHUIO PACTBOPOB C OMNpeAeIEHHOW MacCOBOM JOJIeH
PacTBOPEHHOIO BEIIECTBA; IMJIAHUPOBATh U MPOBOJUTH XUMHUYECKUE DKCIEPUMEHTHI
[0 PACIO3HABAHHUIO PACTBOPOB WIEJIOYEHM W KHUCIOT C IOMOIIBK) HWHINKATOPOB

(mrakmyc, dhenondranenH, METUIOPAHXK U JIP.).

9.2 kaacc

. pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TOHSITHH: XUMHUUYECKUUN
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KAaTUOH, AHWMOH, NPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO,  BAJIEHTHOCTb,  JJIEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHUCIICHHUS,
XUMUYECKas PEaKIus, XWMHUYECKas CBs3b, TEIIOBOM OS(PQeKT peaxiuu, MOJb,
MOJISIPHBI 00BEM, pPaCTBOP; BJIEKTPOJUTHI, HEIIEKTPOIUTHI, BJIEKTPOJIUTUYECKAS
JUCCOLIMAIINS, PEaKIM MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE PaBHOBECHE,
oOpaTuMble W HEOOpATHMbIC PEAKIUH, OKHUCIUTEIb- HO-BOCCTAHOBUTEILHBIC
pEeaKuuu, OKUCIUTEND, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIICHUE, aJUIOTPONIUS,
aM(pOTEepHOCTh, XWMHUYECKas CBsI3b (KOBAJCHTHAs, WOHHAs, MeETaJUITMYecKas),
KPUCTAJUIMYECKAss PEMIETKA, KOPPO3Us METAIUIOB, CIUIABBI, CKOPOCTh XUMHYECKOU
peakiuuu, rnpeaenbHo gomnyctumas konuentpauus ([11K) Bemectsa;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUH (CM. II.
1) ¥ mIpUMEHSATH ATU MOHSITHS MPU ONTUCAHUU BELIECTB U UX MPEBPALICHUM;

. UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [JIi COCTaBJIEHUS (POopMyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

. ONPENEIIATh BAJIEHTHOCTh U CTENIEHb OKUCICHHS! XUMUYECKUX dJIEMEHTOB

B COCAMHCHUAX PA3JIMIHOTIO COCTaBa;, NMPHUHAJIC)KHOCTb BCIICCTB K OHpeI[eJIéHHOMy
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KJIACCY COCNMHEHHMM MO (opMysiaMm; BUJ XUMUYECKON CBS3U (KOBaJEHTHAs, MOHHAS,
MeTaJUIMuecKasi) B HEOPTaHWYECKUX COCIMHCHMSX; 3apsii MOHA IO XHUMHUYECKOU
dbopmyIie; XxapakTep Cpelibl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCTUHEHUH, THI
KPUCTAJUTMYECKOU PEMIETKN KOHKPETHOTO BEIIECTBA;

. packpbiBath cmbich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAHME: OMHUCHIBATH M XapaKTEPHU30BaTh TAOIUUYHYIO
dbopmy Ileproguyeckoil CUCTEMBl XUMHUYECKHX DSJIEMEHTOB: pa3IMyaTh TMOHSTHS
«rnaBHas noarpymnna (A-rpymnma)» u «modbouHas noarpynmna (b-rpymnmna)», manbie u
OOJIBITINE TIEPUO/IBI; COOTHOCUTH 0003HAYEHMSI, KOTOPhIE UMEIOTCS B MIEPUOINIECCKOM
Ta0nWIe, C YUCIOBBIMH XaPAKTEPUCTHKAMU CTPOCHHSI aTOMOB XHUMHUYECKUX
AJIEMEHTOB (COCTaB M 3aps[l sjipa, o0lee YUCIOo 3JIEKTPOHOB U pacipeiesieHue ux 1o
AJIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
AJIEMEHTOB U UX COEAMHEHUH B IpeiesiaX MajbIX MEPUOIOB U TJIABHBIX IMOJ- TPYIII C
y4€TOM CTPOCHHUS UX aTOMOB;

. KIacCU(PUIIMPOBAaTh ~ XMUMHYECKHE  DJIEMEHTHI;  HEOPTaHUYECKHE
BEIIECTBA; XUMHUYECKHE peakiuu (MO YHUCITYy M COCTAaBY YYACTBYIOIIMX B PEAKIMU
BEIIIECTB, M0 TETUIOBOMY 3P (HEKTY, IO N3MEHEHHIO CTETICHEH OKUCICHUS XUMUIECKUX
AJIEMEHTOB);

. XapaKTepru30BaTh (OMUCHIBATH) OOIIME M CrelU(PUUECKUE XUMUYECKUE
CBOWCTBAa TPOCTHIX W CIIOKHBIX BEIIECTB, MOATBEPKAAsl OMUCAHWE NPUMEPAMH
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUA;

. COCTABJISITh yPaBHEHUS DJIEKTPOJMTHUECKOW JUCCOLMAIUKA KHUCIIOT,
IEJI0YEH M COJICH; MOJTHBIE M COKPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa;
YpaBHEHUS! peaKiUil, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'E€HETUYECKOW CBS3H
MEXy BEIIeCTBAMH PA3JIMYHBIX KJIACCOB;

. PacCKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpPEaKIUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIMii;

. MIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUI B PA3JIMYHBIX YCIOBUSIX;

° BBIYUCIAATL OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO MW MOJIIPHYIO MACChI
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BEIIIECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO J3JIEMEHTa M0 (GOpMyse COCIUHCHUS,
MAacCCOBYIO JIOJIO BEIIECTBA B pacTBOpPE; MPOBOAUTH PACUETHl MO YpPABHEHHIO
XUMHYECKOUN pEAKIINY;

. CIEN0BATh  MpaBWJAM  IOJb30BAHHUS  XMMHUYECKOM TMOCYHOM H
1abopaTOpHBIM 000PY/IOBAHUEM, a TakXKe IMpaBuUiiaM OOpallleHHs C BEIIECTBAMU B
COOTBETCTBUM C HMHCTPYKIMSIMU IO BBINOJHEHUIO JA0OPATOPHBIX XHUMHYECKUX
ONBITOB MO TOJYYEHHUIO U COOHUpPAHHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U
YIJIEKUCIIOTO Ta3a);

. MPOBOAUTh  PEAKIMU, MOATBEPXKAAIONIME KAYECTBEHHBI  COCTaB
Pa3TMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJOPUI- OpOMUMA-, WOAWI-,
kapOoHat-, ¢ocdar-, cunukar-, cyiabdar-, TUAPOKCUI-UOHBI, KATUOHBl aMMOHHUS U
MOHBI  M3YYEHHBIX  METAJJIOB, MPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTraHMYECKUX BEILIECTB;

. IPUMEHITh OCHOBHBIE ONEpPAlMU MBICIUTENBHON JEATENBHOCTH —
aHaJN3 U CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMAaTHU3aIINIO, BEISIBIICHNE TIPUYUHHO-
CJIIEICTBEHHBIX CBSI3€M — JJI1 U3YyYEHHS CBOWCTB BEILIECTB U XUMHUUYECKUX PEAKIIMIA;
€CTECTBEHHO-HAYYHBIE  METOJbl  TMO3HAHUS —  HAONIOJCHWE, W3MEpEHHE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).

CrnenuajbHble pe3yJbTaThl:

. BJIQJICHHC TIPABHJIAMH 3aITUCH (POPMYJT U CIICIIHATLHBIX 3HAKOB;
o BJIaJICHHE TEXHUKOM IpeoOpa3oBaHust (OPMYIT U BhIPAKCHHIA,
o BIIQZICHUE 3PUTEIBHO-OCA3ATEIbHBIM CIIOCOOOM  OOCIIEZIOBaHUS W

BOCHPUATHS I[BETHBIX WJIM YEPHO-O€TBIX (KOHTPACTHBIX) PENbePHBIX M300paKeHHI

(wutrocTpanui, TabauI, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, rpaMKoOB U T.IL.).
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TEMATHUHYECKOE IINTAHUPOBAHMUE 110 TIPEAMETY «XUMMUS»
Bcero 136 4., u3 HUX 7 4. — pe3epBHOE BpeMs

9.1 kiaacc

(2 4. B Hef1eJ110, BCEro 68 4., U3 HUX 3 4. — pe3epBHOE BpeMmsi)

Pa3nennl
NporpamMmsl, U
KOJIMYeCTBO
4acoB,
0TBOJAMMOE Ha
UX U3YyUYeHHe

OcHoOBHOE co/iep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4a0IIMXCH

[TepBoHavasibHBIE
XUMHUYECKUE
noHsTusA. (15 4.)

[Ipeamer xumuun. Ponp XxumMun B KU3HM 4YelloBeKa. Tema u
BeniecTBa. duznueckre CBONCTBA BEHIECTB. ATPEraTHOE COCTOSTHUE
BEIIECTB.

[lonatue o Meromax MO3HAHUS B XUMHUH. XUMHUS B CUCTEME
Hayk. Yuctelie BemnecTBa U cMecu. CriocoObl pa3ieiieHus: CMecei.

ATOMBI ¥ MOJIEKYJIbI. XHUMHUYECKHE 3JIEMEHTbl. CUMBOJIBI
XUMHUYECKHX 3J1eMEHTOB. [IpocThie u ciokHble BeniecTBa. ATOMHO-
MOJIEKYJIIPHOE YYEHUE.

Xumuyeckas (opmyna. BalleHTHOCTH aTOMOB XHMHYECKHUX
3JIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BelecTB. OTHOCUTEIbHAS
atoMHasi macca. OTHOcHUTEIbHAs MOJIEKYyJIsipHass Macca. MaccoBast
JI0JI1 XUMUYECKOT0 3JIEMEHTA B COCIUHEHHH.

Ouznyeckue U XUMUYECKUE SIBICHUS. XUMUYECKasi Peakius U
e€ mNpu3HAKU. 3aKOH COXpPAHEHMsI MacChl BELIECTB. XMMHUYECKUE
ypaBHeHus. Kiaccudukanus XMMHUYECKHX peakuuid (CoeIuHEeHus,
pa3ioXKeHus, 3aMEeIIeHNUs, OOMEHA).

XUMHUYeCKUI IKCIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOU MOCYI0M,
c mpaBwjiamMH paboThl B jJabopaTopuu W MpuUEMaMu OOpAIICHUS C
mabopaTOpHBIM ~ 00OPYIOBaHMEM;  HM3YYCHHE ©  OIHCAHHE
¢u3NYeCKUX CBOMCTB 00pa3lOB HEOPraHMYECKHX  BEILECTB;
HaOmoneHne (Gu3MYecKkux (IUIaBJieHWEe BOCKa, TasHHUE JIbIa,
pacTupaHue caxapa B CTYIKE, KUIIEHHUE W KOHJEHCALMS BOJbI) U
XUMHUYECKUX (FOpeHHe CBEYH, MPOKATMBAaHWE MEIHOI MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOM) SIBJICHHUH, HaONIOACHUE U
OMNMCAaHWE TPU3HAKOB TPOTEKAHUS  XUMHYECKHX  peakuui

PacKpbIBaTh CMBICT U3y4aeMbIX OHATUH;

pacKpbIBaTh POJb XUMUM B MPUPOJAE M JKU3HHU YEIOBEKa,
€€ CBA3b C IPYTUMHU HAYKAMU,

pa3nuyaTh YHCTHIE BEIIECTBA U CMECH; OJHOPOJIHBIC H
HEOJIHOPOJHBIE CMECH;

pasnu4dath (U3MUECKUE U XUMUYECKUE SIBICHHUS,
OTIpECTATh MPU3HAKK XUMHUYECKUX PEeaKIUil U yCIOBUS
WX MPOTEKAHHUS,

CJIEIOBAaTh MpaBUIIaM IMOJIb30BAHUSI XUMUYECKOUM TOCyn0i
1 1abopaTopHBIM O0OPYIOBaHHEM, a TAaKXKe MpaBHIIAM
oOpallleHusi C XUMUYECKUMU BEIIeCTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMHU 10 BHITMIOJTHEHUIO MMPAKTUIECKUX PadoT;
IUIAHUPOBATh U MPOBOAUTH XUMUYECKUN SKCIIEPUMEHT 110
M3YYCHHUIO U OMHCAHHUIO (DU3MUYECKUX CBOWCTB BEIIECTB,
Croco00B pa3ziesieHusl CMeceil BEIECTB;

MPUMEHSITh €CTECTBEHHO-HAYYHBIE METOJbl MO3HAHUsS (B
TOM 4YHCJIe HaOJI0IeHUEe, MOCIIMPOBAHNE, YKCIICPUMEHT)
U OCHOBHBIC OMNEPAHUUA MBICIUTEIBHON AESITeTbHOCTU
(cpaBHEeHME, KiIacCcU(DUKAIWA) I W3YYEHUS BEIIECTB U
XUMHYECKUX PEAKIIUI;

pPacKpbIBaTh CMBICII HU3y4YaeMbIX MOHITHA M 3aKOHOB H
MPUMEHSITh 3TU TOHSTHS IIPU ONMCAHUU CBOWCTB BEIIECTB
Y UX MPEBPAILICHUMN;

paznuyath  (U3MYECKHEe W XUMHUYECKUE  SIBJICHHS,
OOBSICHATh MX CYHIIHOCTh C TOYKH 3pEHHUS aTOMHO-
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(pa3noxeHue caxapa, B3aUMOJCHCTBHE CEPHOM KHC JIOTHI C

MOJIEKYJISIPHOTO yUEHHUS;

xjopugom  Oapusi, pasnoxenue ruapokcuga  wmenu(ll) mpu | e  ompenensaTh NpU3HAKKM XMMUYECKUX PEAKLUH, YCIOBHUS HX
HarpeBaHWH, B3auMOICHCTBHUE Kene3a ¢ pacTBopoM coiu Meau(Il)); MPOTEKAHNS,
M3yYeHHE CIIOCOOOB pa3leleHusi cMecell (C MOMOIIbI0 MarHUTa, | ® OOBACHATH CYIIHOCTh (U3NYECKUX M XHUMHUYECKHX
GuIbTpOBaHMNE, BbIMAPUBAHME, AUCTUWUIALMS, Xpomarorpadus), ABJICHUM C TOYKM 3pEHHMSI aTOMHO-MOJIEKYJSIPHOTO
MIPOBE/ICHUE OYMCTKU MOBAPEHHOW COJIHM; HAOJIOJCHUE U ONHCAHUE YUEHUS;
pe3yabTaTOB IPOBEAEHUS OMNbITA, WUIIOCTPUPYIOIIEIO 3aKOH | ® KJIacCU(UIMPOBATh XUMHUYECKHE peakuuu (Mo 4Yucily u
COXPaHEHHUS MAacchl; CO3/aHHE Mozenei MOJIEKYI COCTaBY pearupyroux 1 00pa3yromnuxcs BemecTB);
(IrapocTep>KHEBBIX ). ® cocTaBisATh  GOpMyiabl  OWMHAPHBIX  BEIIECTB  TIO
IIpakTnyeckune padoThI: BAJICHTHOCTH M ONPEAEIATh BAaJCHTHOCTh MO (hopMysam
No 1. IlpaBuna paboTel B J1abopaTtopul W MPUEMBI OOpaIieHus ¢ BEIIIECTB;
1a00paTOPHBIM 000PYIOBAHHEM. ® pacCTaBIATh KOI()(UIMEHTHI B YPABHEHUSX XUMHUYECKUX
Ne 2. Paznenenue cmeceil (Ha mpuMepe OUYMCTKH TIOBAPEHHOW COJIH). peaKIuii;
Boruuciaenns: ® CIe[0BaTh NIPAaBUJIaM I10JIb30BAHUS XUMHUUYECKOU TOCYIOU
® OTHOCHUTEJIbHOW MOJIEKYJISIPHOM MacChl BELLECTB; U 71a00paTOpPHBIM OOOPYAOBAaHUEM, a TaKKe IPaBUIIAM
® MaccOBOM JONM XHMHYECKOTO »JJIeMeHTa 1o (opmyre oOpamieHuss C BEIECTBAMH B  COOTBETCTBUU  C
COEIMHEHUS. UHCTPYKLIUAMU IO  BBIIOJHEHHMIO  JIAOOPATOPHBIX
XUMHUYECKHX OIBITOB;
® JICIIOJIB30BaTh IPU BBHIMOJHEHUM Y4eOHBIX 3aJaHUN U B
IIPOLIECCE MCCIIEN0BATENBCKON 1EATENBHOCTH
® Hay4HO-INOMYJIAPHYIO JUTEPATYPY XUMHYECKOTO
COJIEp’KaHUsl, CIPAaBOYHBIE MaTE€pHAJIbl, PECYpPChHl CETH
«HTEepHET;
® BBHICTpPauWBaTh pa3BEPHYTHIC MHCBMEHHBIE M YCTHBIC
OTBETHI C OMOpOM Ha HWHOpMAIUIO W3 ydeOHHKA H
CIPaBOYHBIX MAaTE€pUAIIOB, TPAaMOTHO MCIOJIb30BaTh
M3YYEHHBIN NOHATUIHBIN anmapaTr Kypca XUMHH.
Baxneiimne Bo3nyx — cmecy razoB. CocraB Bozayxa. Kucinopog — | @  pacKpbIBaTh CMBICH U3Y4aeMbIX MOHATUI U IPUMEHSTH 3TU
IIPEJCTaBUTENN 3JIEMEHT U IPOCTOe BelecTBo. HaxoxkaeHue kuciopoia B IpUpoe, NOHATUS IIPU ONHCAHHMU CBOMCTB BEIIECTB U UX
HEOPraHMYecKuX | (pU3MYecKHe U XUMMHUYECKHE CBOMCTBA (peakuuu ropenus). OKCHUIBL. [IPEBPALLCHU;
BemiecTB. (35 4.) | [Ilpumenenue kuciopoma. CrocoObl TMOTydeHUs KHCIOpOJa B | ®  XapakTepu3oBaTh  (OMHCHIBATH)  COCTaB  BO3/ayXa,
nabopaTopuu M TPOMBINUIEHHOCTH. KpyroBopor kucimopoga B ¢usmueckue W XMMHUYECKHME CBOMCTBA  KHCIOPOA,
npupoje. O30H — aJIOTPONHAsA MOJUPHUKALHS KUCIOPOAA. CHocoOBbl €ro MOJy4eHUs, NPUMEHEHHE U 3HAYeHHUE B
TennoBoil 3 pexT XUMUYECKON peakIuH, TEPMOXUMUYECKUE IIPUPOAE U )KU3HU YEIIOBEKA;
yYpaBHEHMsI, 3K30- U dHAOTEpMHUUYECKUE peakuuu. TommBo: yrojip u | @

CpaBHMBATb PCAKIIUH I'OPCHUA U MCAJICHHOT'O OKUCJICHUSA
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MeTaH. 3arps3HEHHE BO3/yXa, YCWJICHHE TapHUKOBOTO 3(ddekra,
pa3pylLIeHHe 030HOBOIO CIIOSI.

Bonmopon — »aiemeHT W mpocToe BemiecTBO. HaxoxneHue
BOJIOpPOJa B TpHpojae, (PU3NYECKUE W XUMHUYECKHE CBOWCTBA,
MpUMEHEHHE, CTIOCOO0bI MoxydeHus. KucioTsl u comnu.

KonmuuectBo BemectBa. Monb. MonsipHass Macca.  3akoH
ABorajpo.

MomnspHslit
YpaBHEHHUSIM.

®usnyeckue CBOMCTBA BOAbl. Boga Kak pacTBOPUTEIb.
PactBoprl.  HachllleHHbIE ¥ HEHACBIILIEHHBIE  PACTBOPBI.
Pacmeopumocms eewyecme 6 6ode. MaccoBass 101 BELIECTBA B
pactBope. XHUMHUYECKHME CBoMcTBa BoAbl. OcHoBaHus. Poib
pPacTBOPOB B MPUPOJE U B KU3HHU uenoBeka. KpyroBopor Bojabl B
npupoje. 3arpsi3HEHUE MNpUPOIHbIX BojA. OXpaHa W OYHCTKA
MIPUPOHBIX BOJI.

Knaccudukanust HeopraHmdeckux coeauHeHH. OKCHIIBI
Knaccudpukanus  okcuaoB:  coseoOpasyromiue  (OCHOBHEIE,
KHCJIOTHBIE, aM(pOTEpHBIC) U Hecodeobpasyromue. HomeHkmaTypa
OKCHIOB (MEXIyHapoaHas M TpuBuanbHas). Dusmueckue u
XUMHUYECKHE CBOKCTBA OKCUAOB. [lonyuenne okcuios.

OcHoBanmsi.  Knaccudukamuss  ocHoBaHWi:  mIEnoun
HEpPaCTBOPUMBIE OCHOBAaHHSI. Homenxknarypa OCHOBAaHUU
(MexayHapoaHass W TpUBHAIbHAsA). PU3NYECKUE U XMMHUYECKHE
CBOMCTBA OCHOBaHMH. [TonyueHre ocHOBaHHUI.

Kucnorel. Knaccuduxanus xucinor. HomenkiaTypa KuCIOT
(MexayHapoaHass W TpUBHAIbHAsA). PU3NYECKUE U XMMHUYECKUE
cBoiicTBa kuciaoT. Psn aktuBHocth MetaswioB H. H. bekerosa. Ilo
Jy4E€HHUE KUCIIOT.

Couu. Howmenxkiarypa coJieit
TPUBHUAJIbHASA).

®duznyeckue M XUMHUYECKuEe cBoucTtBa coisieil. [lomydyenue
COJIEH.

['eHernyeckass CBS3b MEXKAY KilaccaMd HEOPTaHUYECKUX
COEAMHEHHUIA.

00bEM Ta3oB. Pacyérel 10 XMMHUYECKUM

(MeXmyHaponHas U

cobupate  mpuOOpPHl 1A
(BBITECHEHHEM BOJIBI U BO3/TyXA);
pacro3HaBaTh OMBITHBIM ITyTEM KHUCIOPOI;

HCIOJIb30BATh XUMHUYCCKYHO CUMBOJIMKY JJIs1 COCTABJICHUA

MOJIyYEHHUsI  KHUCJIOpoAa

bopmyn BEIIIECTB, MOJICKYIISIPHBIX ypaBHEHHI
XUMHUYECKHUX PEAKIINHA ¢ y4aCTHEM KUCIIOPOa;
OOBSACHIATH  CYIIHOCTh  DKOJOTHYECKHX  MPOOJIEM,

CBSI3aHHBIX C 3arpsI3HEHUEM BO3IyXa;
cJIeIoBaTh MpaBmiiaM 06e30macHoi padoTh B JabopaTopuun
npu HUCITOJIb30BaHNU XUMHUYECKOHI MMoCyabl u
o0opymoBaHUs, a TaKXke TpaBuwiIaM oOpamieHust ¢
TOpHOYMMHU BCUICCTBAMU B 6BITy;

TUTAHUPOBATh M OCYIIECTBIIATH Ha TMPAKTHKE XUMHUECKUE
OKCIICPUMCHTEI, ITPOBOJAUTDH HaGHIOI[eHI/IH, JACJIaTh BBIBOJbI
0 pe3yJIbTaTaM dKCICPUMEHTA;

PAaCKpBIBAaTh CMBICI U3Y4aE€MbIX IIOHATUN U IIPUMEHATDH 9TH
MOHATUS TIPU ONMUCAHWU CBOKMCTB BEIIECTB U HUX

IIPEBPALLCHU;
XapaKTEePU30BaTh (omHCHIBATH) buznveckue u
XMMHUYECKHE  CBOWMCTBAa  BOJOPOJA, CHOCOOBI  €ro

HOJTy4eHHs, TPUMEHCHHUE;

cobupaTh MpuOOp sl MOTyYEHHsI BOAOPOIA;

UCTIOJIF30BATh XUMHUUECKYIO0 CHMBOJIUKY JUIS COCTaBIICHHS
bopmyn BEILIECTB, MOJICKYJISIPHBIX ypaBHEHHI
XMMHYECKUX PEaKIHii C ydacTHEM BOJOPO/a;

ClIeZIOBaTh MpaBuiIaM 0e30MacHoi paboThl B 1aOOPaTOPUH
OpY  HUCHOJb30BAHUM  XUMHUYECKOM  TMOCyAbl  H
o0opymoBaHUs, a TaKXke TIpaBuwiaM oOpamieHust ¢
TOPIOYMMHU BEIIECTBAMU B OBITY;

IUTAHUPOBATh M OCYIIECTBIIATh HAa MPAKTHKE XUMHYECCKHE
9KCIEPUMEHTHI, TPOBOIUTH HAOIIOJCHHUS, €TaTh BBIBOIbBI
0 pe3yabTaTaM dKCIIEPUMEHTA;

y4acTBOBATh B COBMECTHOM padoTe B rpyIre
PacKpBIBaTh CMBICT U3Y9aeMbIX TOHATHH U IPUMEHSTH 3TH
NOHATHUS, & TAKXKEe M3YYCHHBIC 3aKOHBI M TEOPUH IS
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XUMUYEeCKHI  JIKCIHEPUMEHT:  KAyeCTBEHHOE  ONpeAcsiCHUe
CONIEp’KaHUsl KHUCIOpoJa B BO3AYXE; IMOJYYCHHE, COOUpaHHE,
pacrio3HaBaHHE€ M H3Y4YEHHME CBOMCTB KHCJIOpOJa; HaOII0JaeHHe
B3aUMOJICHCTBUS ~ BEIIECTB C  KHUCJIOPOJOM U  YCJIOBHS
BO3HUKHOBEHHUS U MpEKpalleHus ropeHus (moxapa); 03HaKOMJICHUE
c oOpa3laMu OKCHUAOB M OIMCAaHUE UX CBOWCTB; IOJYYCHHE,
coOupaHue, paclo3HaBaHWE M H3Y4YEHHE CBOMCTB BOJOpOJA
(ropenue); B3aumonelictBue Bomopoaa ¢ okcuaom wmenu(Il)
(BO3MOXHO  HWCIIOJIB30BaHUE BHJICOMATEPHAIIOB); HAOIIOACHUE
o0pa3IoB  BEMHIECTB KOJIWYECTBOM | MOIIb; HCCIEIOBaHUE
0COOEHHOCTEH pacTBOpeHUs BEIIIECTB c pa3IM4YHON
pPacTBOPUMOCTBIO; MPUTOTOBJICHUE PACTBOPOB C OIMPEACIEHHON
MAacCOBOM J10JI€l paCTBOPEHHOI'O BENIECTBA; B3aUMOICHCTBHE BOJIbI
C MeTaulaMH (HaTpueM M KajbIleM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); OIpEAETICHIE PACTBOPOB KHUCIOT U ILIEIOYEH ¢
MTOMOIIIBI0 WHANKATOPOB; HCCIEA0BaHNE 00pa3I[0B HEOPTAHUYECKUX
BEUIECTB PA3IMYHBIX KJIACCOB; HAOIOJEHUE H3MEHEHUS OKPACKH
WHJIMKAaTOPOB B pacTBOpax KUCIOT U WIEJNOYeil; H3y4yeHue
B3auMoaeicTBus okcunaa meau(Il) ¢ pactBopom cepHO KHUCIOTHI,
KMCJIIOT C MeTaJUlaMH, pEaKUuid HEeUTpanu3aluu; I0Jy4YeHue
HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOIO METaIa JPYTrUM
W3 pacTBOpa COJM; PELICHHE SKCHEPUMEHTAIbHBIX 3a7a4 M0 TeMe
«BaxHeinme KJ1acchl HEOPraHUYECKUX COCTUHECHUIN.
IIpakTnyeckue padoTsi:
No 3. [Tonyuenue u cobupanue KMUCIOPO1a, U3YICHUE €T0 CBOMCTB.
Ne 4. Tlonyuenue u cobupanue BOIOpPO/1a, U3yUEHUE €TO CBOWCTB.
Ne 5. IIpuroroBiieHHE pacTBOPOB C ONMPEAEIEHHON MAaCCOBOW J0JIEH
PacTBOPEHHOTO BEIIECTBA.
No 6. Pemienne skcriepuMeHTaNbHBIX 3a/1ad M0 TeMe «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.
Borunciienus:
® MOJICKYJISIPHOM MaccChl BEIIECTBA Ha OCHOBE aTOMHOM MAaccChl
XUMUYECKHUX 3JIEMEHTOB;
® MOJICKYJISIPHOM Macchl KUCJIOPOJa U 030Ha Ha OCHOBE aTOMHOM
MacChl XMMHYECKOT0 3JIEMEHTA;

pelIeHNs PaCUETHBIX 3a]1a4;

BBIUUCIATh MOJISIPHYIO MacCy BEILECTB; KOJIMYECTBO
BellecTBa, 00bEM Ta3a, Maccy BeIleCTBa;

MPOBOJUTH PACUETHI MO YPAaBHEHUSIM XUMHYECKHUX
peakuuii: KojuuecTBa, oOBbEMa, MacChl BEIIECTBA IO
U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB WIIH
IIPOJIYKTOB PEAKLINH;

BBICTpaNBaTh Ppa3BEPHYTHIE MHUCbMEHHBIE U  YCTHBIC
OTBETHI C ONOpOM Ha uWHpOpMaINUIO W3 ydeOHHWKA U
CIpPaBOYHBIX  MaTE€pUaloB, TPaMOTHO  HCIIOJIb30BATh
M3yYCHHBIN MOHATUWHBINA anmapaT Kypca XMMHUH;
PacCKpbIBaTh CMBICI U3Y4a€MbIX TOHATUN U IPUMEHSTh 3TH
NOHATUS IIPM OINHWCAaHMM CBOWCTB BEIIECTB M HX
[IPEBPALLCHU;

XapakTepu3oBaTh (U3NYECKUE U XMMHYECKHE CBOMCTBa
BOAbl, €€ PpOJIb KAaK pacTBOPUTENSI B MPUPOIHBIX
mpoleccax;

COCTaBJISITh YPABHEHUSI XUMUUECKUX PEAKIUN C ydaCTUEM
BOJIbI;

OOBSICHSITh ~ CYIIHOCTH  JKOJOTHYECKHX  MpoOiem,
CBS3aHHBIX C 3arpsA3HEHUEM MPUPOJIHBIX BOJ, CIOCOOBI
OUUCTKHA BOABI OT IPUMECEH, MEPHI IO OXpaHE BOJ OT
3arpsi3HEHMS;

IJIAHUPOBATh U OCYHIECTBISATh HA MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTHI, MPOBOJIUTH HAOIIOACHHUS, EIaTh BHIBOIBI
10 pe3yJbTaTaM dKCIIEPUMEHTA;

ClleZIOBaTh MpaBuiIaM 0e30MacHoi paboThl B 1aOOpaTOpUH
IpU  WCHOJB30BAHMM  XUMHUYECKOW  TOCyAbl U
00opyI0BaHUs;

MIPOBOJIUTH  BBIYMCIEHUS C IPUMEHEHUEM IOHATHUS
«MaccoBasi J0J1s BEIIECTBA B PACTBOPE;
KJIaCCU(UIIMPOBATh HM3y4yaeMble BEIECTBA MO COCTaBy M
CBOMCTBaM,;

COCTaBJIATh (OPMYNBI OKCHUIOB, KHUCJIOT, OCHOBaHHIi,
COJICH M Ha3bIBaTh UX 10 MEXKIYHAPOIHON HOMEHKIIATYpPE;
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® 00bMa, KOJMYECTBA BEIIECTBA Ta3a IO €ro HM3BECTHOMY
KOJIMYECTBY BEIECTBA WK O0BEMY;

® 00BEMOB Ta30B MO YPaBHGHHUIO PEaKIMM HAa OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHHI Ta30B;

® C HCHOJL30BaHHMEM IIOHATHS «MaccoBas [OJs BeIIeCTBa B
pactBope»;

® [10 YPAaBHCHUSAM XUMHUYECKUX PEAKILIHI.

MPOTHO3MPOBATh CBOKMCTBA BEIIECTB Ha OCHOBE OOIIUX

XUMHUYECKMX  CBOWMCTB  M3Y4YEHHBIX  KJIACCOB/TPYII
BEIIECTB, K KOTOPBIM OHU OTHOCSTCS;
COCTABJIATH  MOJIEKYJIIDHBIE ~ yYpaBHEHHUS  PEaKLMii,

WITIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA U CHOCOOBI
NOJIyYEHHUsI BEIIECTB M3YUYEHHBIX KJIACCOB/TPYII, a TaKXkKe
HNOJATBEPXKIAIOIIMX TEHETHUYECKYI0 B3aMMOCBSI3b MEXITY
HUMH;

IIPOU3BO/IUTh BBIYMCICHUS IO YPaBHEHHUSAM XMMHUYECKHX
peaKuuii;

IUTAHUPOBATh U OCYILECTBIIATh HAa MPAKTUKE XUMHUECKUE
9KCIEPUMEHTHI, TPOBOIUTH HAOIIOJCHUS, €TaTh BBIBOIbI
10 pe3ysbTaTaM HKCIEPUMEHTA;

ClleZIoBaTh MpaBuiIaM Oe30MacHoi paboThl B 1aOOpaTOPUH
OpU  HUCHOJBb30BAHMM  XUMHUYECKOM  mocyabl U
00opyIOBaHUs;

UCIOJIb30BaTh MPU BBIOJHEHUH YUYEOHBIX 3aJlaHUl U B
npolecce HCCIe0BaTeIbCKON JEATENbHOCTH Hay4HO-
HOMYJSIPHYIO  JINTEPAaTypy XUMHUYECKOrO COJAEp:KaHUs,
CIpaBOYHBIEC MaTepHabl, pecypchl ceti «HTepHETY;
BBICTPAWBaTh pPa3BEPHYThIE NHUCbMEHHBIE U YCTHBIE
OTBETHl C OMNOPOH Ha HMHPOPMALMIO W3 Y4eOHHKA H
CIPAaBOYHBIX  MAaTEpUaNoB, TIPAMOTHO  HCIIOJIb30BaTh
V3Y4YEHHBIN MOHATUMHBIN allapaT Kypca XUMHUH.

[Tepuonnueckuii
3aKOH U
[Tepuonuueckas
cHcTeMa
XHUMHYCCKHX
anemeHToB /[. U.
Meunneneesna.
Crpoenue
aTOMOB.
XuMuueckas
CBS3b.

HepBHe ITOITBITKH Knaccn@nxaunn XHUMHUYCCKUX JJICMCHTOB.

[Tonatne o Tpynmax CXOAHBIX JJIEMEHTOB (IENOYHBIE U
IIETIOYHO3EMENIbHBIC  METaJUIbl, TaJOreHbl, HMHEPTHBIC Ta3bl).
DneMeHTBl, KOTOphle 00pazyloT aM(pOoTepHBIE OKCUABI |
THIPOKCHIBI.

IIepuoanueckuit 3akoH. Ilepruoanueckas cucreMa XUMHYECKHUX
snementoB J[. WM. MengeneeBa. KopoTkonepuogHas U
muHHOTIepruoaHas Gopmbl [lepruoaudeckoil CHCTEMbl XUMUYECKUX
sanementoB [[. 1. MenneneeBa. [lepuoasl u rpynmel. @usnyeckuit
CMBIC]I TOPSIAKOBOTO HOMEpPA, HOMEPOB TNEpHOJia U TPYIIIbI
JJIEMEHTA.

PacKpbIBaTh CMBICI IEPUOAUYECKOTO 3aKOHA;

MOHUMATh CYIIECTBOBAHUE TMEPUOJAUUYECKON 3aBUCUMOCTHU
CBOMCTB XMMHUYECKHX 3JEMEHTOB (M3MEHEHHUE pauycoB
aTOMOB U DJIEKTPOOTPHUIIATEIILHOCTH) M UX COSAMHEHUN OT
MOJIOKEHUS B MEPUOIUUECKON CUCTEME U CTPOCHHS aToMa;
YCTaHABIIMBATh CBSI3b MEXIY MOJIOKEHHEM 3JIEMEHTa B
MEePUOINYECKON CHCTEME M CTPOEHUEM €ro aToma (cocTaB
U 3apsiz sapa, o0Iee YMCIIo 3JIEKTPOHOB U pacipeesieHue
UX T10 3JIEKTPOHHBIM CIIOSIM);

MPOTHO3MPOBATh  XapakTep WU3MEHCHUS CBOWCTB
AJIEMEHTOB M WX COEIUHEHWI MO rpynmnaMm U Mepuojam
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OKHCIIUTENBHO-
BOCCTaHOBHUTEILH
bie peakiuu (15

).

Crtpoenne aromoB. CoctaB aTOMHbIX saep. HM30Tomsl.
Onextponbl. CTpoeHUE HIEKTPOHHBIX 000I04YEK aTOMOB nepBbIX 20
XuMHYecKkux aneMmeHToB Ilepuommueckont cuctembr I, .
MenaeneeBa. XapakTEpUCTHKa XUMHUYECKOTO JJIEMEHTAa IO €ro
nonoxxeHuto B [lepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XUMHYECKUX
AJIEMEHTOB, METAJUIMUYECKUX W HEMETANIMYECKHX CBONCTB IIO
rpynnaMm u nepuojgaM. 3Hauenue [lepuoamueckoro 3akoHa u
[leprognueckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB JJISI Pa3BUTHUS
Hayku U npakTtuku. J[. . MenzaeneeB — y4€HBIN U IpaXkI1aHNH.

Xumunyeckasi cBsi3b. KoBaneHTHas (moJisipHasi M HETOJISIpHAs)
CBSA3b. DJIEKTPOOTPUIATEIILHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas
CBSI3b.

Crenenb  okucneHusa. OKUCIUTEIBHO-BOCCTAHOBUTEIbHbIE

peaxuuu. [Iporeccrl okucneHus: U BoccTaHOBIIEHUS. OKUCIUTENN U
BOCCTAHOBUTEIH.
XMMHYECKHI IKCIEPUMEHT: W3yuYeHHEe OO0pas3llioB BEIIECTB
METaJUIOB U HEMETAJJIOB; B3aMMOJIEUCTBHE THUIPOKCUAA IIMHKA C
pacTBopamMM  KHUCJIOT U  MIEJO4Yei; TMpPOBEJACHHE  OMBITOB,
WJUTIOCTPUPYIOLIUX TMPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmuii (ropeHue, peakiiuy pa3IoKeHUs, COCTUHECHHUS ).

[Tepuoauueckoit CUCTEMBI,

XapaKTCPU30BaTh XUMHYCCKUC DJJICMCHTBI IICPBLIX TpéX
MEpUOJOB, Kalusl, KalblMs [0 MX TOJOXKEHUIO B
[Tepuonnueckoit cucreme /l; 1; Menneneesa;

CJIeIoBaTh MpaBuUiiaM Oe30macHOi padoThl B JabopaTopuun
npu HUCIIOJIB30BAHUU XUMHYECKOUI MMoCyabl )41
000pyI0BaHUS;

BBICTPaUBaTh Pa3BEPHYTHIC IMCbMEHHBIE U YCTHBIE OTBETHI
c omopoil Ha MHGOPMAIMIO W3 YYCOHMKA U CIPABOYHBIX
MaTcpuruaioB, rpaMOTHO HUCITIOJIb30BAaTh I/I3yII€HHBII‘/1
MOHSTUHHBIN anmapar Kypca XuMUH;

PaCKpBIBaTh CMBICII U3y4aeMbIX [IOHITHH;

OTIpEETIATh BUJ XUMUYECKON CBS3H B COCAMHEHUU;
OMPCACIIATL CTCIICHb OKHUCJICHUA XUMHYCCKOI'O 3JICMCHTA
1o ¢hopMyJie ero COCTUHECHHS;

ONPEAENATh DJIEMEHT (BEIIeCTBO) — OKHUCIUTENb U
3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIIb;
OOBSICHSITh ~ CYIIHOCTH  MPOILIECCOB  OKUCICHHUS U

BOCCTaHOBJICHUS;

COCTABIISATh AJIEKTPOHHBIA OamaHc ¢ yd€ToM dYHMCIa
OTJIaHHBIX U MPUHATHIX JIEKTPOHOB;
COCTAaBJISATh ypaBHEHUE
BOCCTAHOBUTEIBHON PEAKIINU;
UCIONIb30BaTh TPU  BBIIOJIHEHUH YYEOHBIX 3aJaHUN
TEKCTBI yueOHHKa, CIIPaBOYHBIE MaTepHuabl
(mepuoaUYEeCcKyI0 CUCTEMY XUMUYECKUX anemeHToB [l; U;
Meneneesa, TabMUIly  pacTBOPUMOCTHU KHUCJIOT,
OCHOBaHMH W COJEH B BOJAE, DJICKTPOXUMUYECKUH PsJl
HaIpsDKEHUH METAIIOB)

UCIOJIb30BaTh MPU BHINOJHEHUHM Y4E€OHBIX 3aJaHUil U B
IIPOLIECCE  UCCIIEIOBATEIILCKON  ACATEIBHOCTH HAy4YHO-
MONYJSIPHYIO JINTEPAaTypy XHUMHUYECKOIO COJEpXKaHUs,
CIIPaBOYHBIE MaTEPUAJIbI, pecypcsl cetu «HTEepHETY.

OKHUCIHUTCIIbHO-
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9.2 kJjacc

(2 4. B Hef1eJ110, BCEro 68 4., u3 HUX 4 4. — pe3epBHOE BpeMsi)

Pa3gennl

NporpaMmbl, U

KOJIHY€eCTBO
JacoB,
O0TBOJMMOE HA
HX U3yYeHue

OcHOBHOe coep:kaHue

OcHOBHBbIE BH/IbI 1eITEJILHOCTH 00y4a0IIMXCS

BemecTBo
XUMHNYCCKasa
peakmus. (15 4.)

n

[Tepuonuueckuii 3akoH. [lepuoauueckas cucreMa XUMUYECKUX
anemenros  J. N Menneneesa. CrpoeHne  aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XMMHMYECKHX DJJIEMECHTOB
NEPBBIX TPEX MEPUOJOB, KaIWs, KalblUsi W UX COEAMHEHUN B
COOTBETCTBUM C IOJOXEHUEM dieMeHTOB B [lepuogmueckoit
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUAbl XUMHUYECKOH CBSI3M. [HIIBI
KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKOMN PEIIETKU U BUJIa XUMUYECKOW CBS3H.

Knaccugukanus ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIECTB
(MeXnyHapoaHas W TpUBHAJIbHAs). XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCALIMXCA K pa3IMYHBIM KJlacCaM HEOPraHWYeCKUX
COCIMHEHUH, T€HETUYECKas CBA3b HEOPTAaHNYECKUX BEILECTB.

Knaccupukanuss XUMHYECKMX peakuil Mo  pa3IuYHBIM
npu3HakaM (10 4YMCIy M COCTaBy Y4YacTBYIOIIMX B peakLuu
BEIIECTB, MO TEIIoBOMY 3¢ (deKTy, MO0 H3MEHEHHIO CTereHel
OKHCJICHHUSI XUMUYECKUX 3JIEMEHTOB, 110 00PAaTUMOCTH, IO YYaCTHIO
KaTajau3aTopa). OK30- u YHIOTEPMUYECKUE peakuuu,
TEPMOXMMHUYECKHE YPABHECHUS.

[Tonatue o ckopoctn Xxumuuecko peakuuu. Ilonarue 00
0o0paTUMBIX U HEOOPATUMBIX XMMHUYECKMX peakuusx. [lonarue o
TOMOTE€HHBIX M T'€T€POTeHHBIX peakuusix. [lonamue o xumuueckom
paenogecuu. Dakmopvl, 6rUAIOWUE HA CKOPOCMb XUMUYECKOU
peaxryuu u noa0ACeHUe XUMULECKO20 PABHOBECUA.

OKHCIUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIUH, IJIEKTPOHHBIN
0ajaHC OKHMCIMTEIbHO-BOCCTAHOBUTEIbHOM peakiuu. CocTaBlieHUE

XapaKTepU30BaTh XMMHUUYECKHE DJIEMEHTHI MEPBBIX TPEX
HepI/IO,Z[OB, Kajlugd W KajdblUusgd II0 HUX IIOJJOXKXCECHHI B
[Tepuonuueckoit cucreme /; 1; Menneneena;
KJaccu(uIuUpoBaTh M Ha3blBaTh  HEOPraHUYECKHE
BEIIIECTBA U3YUYCHHBIX KJIACCOB;

OIINChIBATH O6H_II/Ie XUMHUYCCKUEC CBOI>'ICTBa BCIICCTB
Pa3IUYHBIX KJ1aCCOB, MTOATBEPKIATh CBOIiCTBa
IIpUMEpPaMU  MOJIEKYJIAIPHBIX YPAaBHEHMM XUMHYECKUX
peaKIuii;

OHpelleJIHTB BU XHMHHGCKOﬁ
KPUCTAJUTMYECKOM PEIETKH BEIIECTRA,;
HpOI‘HOBI/IpOBaTB CBOﬁCTBa BCIHICCTB B 3aBUCHUMOCTHU OT UX
CTPOCHHSI;

pPacKpbIBaTh CMBICJ HM3y4aeMbIX IOHATHH U IPUMEHATH
ST TIOHSTHS TPU ONHCAHUH CBOWCTB BEIIECTB M HUX

CBA3HU n THUII

[IPEBPAILCHHUI;

KJaccu(puIUpoBaTh XUMUUYECKHE PEAKIMH 110 Pa3IMYHBIM
[IPU3HAKAM;

YCTaHABJIMBAaTh 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOU

pPEaKIu OT Pa3IMYHBIX (AKTOPOB;

MIPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX
HpeBpameHHﬁ B paSJ'II/I‘-IHBIX yCJIOBI/I}IX;

ONPEACIISITh OKUCIUTENb U BOCCTaHOBUTENL B OBP;
COCTaBIISITh DJIEKTPOHHBIN OaTaHC peakIuy;

MIPOU3BOUTH BEIYUCICHUS 110 XUMUYECKUM YPaBHEHUSIM;
pPaCKpBIBAaTh CMBICII U3Y4YaE€MBbIX MOHATHN, @ TAKKE CMBICI
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YPaBHEHUH  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUid  C TEOPHUH AIIEKTPOIIMTUUECKON JUCCOLIUAIN;
UCTIOJIb30BaHNEM METOJIa SJICKTPOHHOTO OanaHca. ® OOBICHATH MPUYHHBI DIEKTPOINPOBOJHOCTA  BOJHBIX
Teopusi PNEKTPOIUTUYECKON MUCCOLMALNM. DJIEKTPOJUTHI U pacTBOPOB;
HEINEeKTPOoauThl. KaTuoubl, aHuMOHBL. MeXaHW3M JUCCOIMAIMU | ®  COCTaBISATh YPaBHEHUS NUCCOLUMALNU KUCIIOT, MEI0YeH 1
BEIIECTB C PA3JIMYHBIMU BHUJAMHU XUMHUYECKON CBsI3U. CTENEeHb COJICH, TIOJIHBIE
mucconuainuu. CUIbHbBIE U ca0ble SJICKTPOIHUTHI. ® U COKpam¢HHbIE HWOHHBIE YpPAaBHEHUS XHUMHYECKUX
Peaknun wonHOrO OOMEHa. YCIIOBUS TPOTEKAHUs pPEaKIUi peaKkIii HFOHHOTO OOMEHa;
MOHHOTO OOMEHA, TMOJHBIE W COKpAIICHHBIC WOHHBIE YPAaBHEHUsS | ®  IJIAHUPOBATh M OCYIIECTBIATH HAa MPAKTUKE XMMHUYECKUE
peakuuii. CBOHCTBa KHUCIOT, OCHOBAaHMM M COJEH B CBETE AKCIICPUMEHTBI, IPOBOAUTH HAOIOICHHUS, 1€TIaTh BBIBOJIBI
MpeACTaBICHUI 00 ANEKTPOIUTUYECKON JIUCCOIUAIIUU. 0 pe3yJbTaTaM HKCIIEPUMEHTA;
KauectBeHHbIC peakiiy Ha UOHBL. [loHusamue o euopoausze conell. e cjenoBaTh  MpaBWwiaM  Oe3omacHOW  paboTel B
XUMHYeCKHIl JIKCHEPUMEHT: O3HAKOMIICHME C  MOJEIsIMU nabopaTopuu Mpu UCIOIB30BAHUU XUMHUYECKOHN TOCYIBI U
KPUCTAITMYECKHUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJNIOB 000pynOBaHUS;
U HemeTauioB (TpaduTa M anMasa), CIOKHBIX BEIIECTB (XJIOpHAa | ®  MPOU3BOAUTH BHIUUCICHHS 10 XUMUYECCKUM YPaBHEHUSIM;
HATpUs); HCCIEJA0BAaHUE 3aBUCHUMOCTH CKOPOCTM XHUMHUYECKOW | ®  BBICTpauBaTh pPa3BEPHYThIE NHCHbMEHHBIE U  YCTHbBIE
peakuuMu OT BO3JACUCTBUS PA3NMUYHBIX (DAaKTOPOB; HCCIICIOBAHHE OTBETHI C OMOpON Ha WHPOPMAIUIO U3 Y4YeOHUKA W
3JIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIlecca AUCCOLMAIINN CIPaBOYHBIX MaTEpUajOB, TPAMOTHO HCIIOJIb30BATh
KHCIIOT, IIeJouedl MW cojeil  (BO3MOXHO  HCIIOJIb30BaHME M3Y4YECHHBIN MOHATUIHBIN ammapaT Kypca XUMHUH;
BUJICOMATEPHUAIOB); MPOBEIEHUE OMNBITOB, WJUIIOCTPUPYIOIINX | ®  HCIOJIb30BAaTh MPH BBHIMOJIHEHUH Y4E€OHBIX 3aJaHUN U B
NpU3HAKKA TMPOTEKAHWS PEaKIii MOHHOTO oOMeHa (oOpa3oBaHUe Mpolecce HCCIAEAOBATENbCKON JIESITEIbBHOCTH Hay4yHO-
ocajgka, BblAelleHHe raza, oOpa3oBaHHE BOJbI);  OIIBITOB, MOMYJISIPHYIO  JINTEPATypy XHUMHUYECKOTO COZAEpKaHMUs,
WUTIOCTPUPYIOLIUX TMPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CIpaBOYHBIE MaTEpHAaJIbI, pecypchl ceTu «HTepHEeTY.
peakmuii  (TOpeHHe, peaKIuu  Pa3JIoKCHHS, COCIUHCHHS);
pacrio3HaBaHUE  HEOPraHWYECKUX  BEHIECTB  C  TOMOIIbIO
KaYeCTBEHHBIX PEAKIMi Ha HOHBI, pElIeHHE SKCIePUMEHTAIbHbIX
3a/1au.
IIpakTnuyeckne padoThI:
No 1. PemeHne skcniepuMeHTaANbHBIX 3a/1a4 110 TEME.
Boiuuciienus:
® KOJMYecTBa BellecTBa, O0bEMA M MacChl PEAreHTOB WM
MPOJYKTOB 10 YPABHEHUSIM XUMUYECKUX PEAKIIUN;
® 10 YPaBHEHUSIM XUMHUUECKHUX PEAKITHI.
Hemeramnsr 1 ux OO6mas xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTpOEHHUs | ® OOBACHIATH oOIIHe W3MEHEHUH

coequHenus. (35

9.)

aTOMOB,  XapaKTEepHBIC
bu3nYecKue CBOMCTBA

CTENeHU
MIPOCTHIX

okucieHus. CrpoeHue u
BEIIECTB raJIOTCHOB.

3aKOHOMEPHOCTH B
CBOWCTB HEMETAJUIOB M HX COCIMHEHUW B Npeaeiax
MaJIbIX MEPUOJOB M TJIaBHBIX noarpynn Ilepuoanyeckoit
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XWMHYECKHE CBOWCTBA Ha TpHUMEpE XJopa (B3aUMOJACHCTBHE C
MeTaJllaMH, HeMeTaJlaMH, Iieaodamu). Xioposogopoa. ConsiHas
KHUCIIOTAa, XHUMHUYECKHE CBOWCTBA, TIONy4y€HHUE, TPUMEHEHHE.
JeiictBue XJIopa W XJIOPOBOAOPOJAa HA OpPraHU3M YEJIOBEKA.
Baxneimye Xa0puabl U UX HaX0XKACHUE B MPUPOJIE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmsl. OcobeHHOCTH
CTPOEHHS aTOMOB, XapaKTepHbIE CTENIEHN OKHCIICHUSI.

Crpoenne u pu3nUecKue CBOMCTBA MPOCTHIX BEUIECTB — KHCIIO
pona u cepbl. AJIJIOTPONHBIE MOAM(PHUKAUU KUCIOPOAAa U CEphbl.
Xumnueckue  cBorictBa  cepbl.  CepoBOJOpOA,  CTPOCHHUE,
buzndeckue u XUMHYeCKHe cBoWcTBa. OKCHIBI Cephl  Kak
IPEICTAaBUTEIN  KUCJIOTHBIX  OKcuaoB.  CepHas  KHCIOTa,
bu3HYecCKue W XUMHUYECKHE CBOMCTBA (OOIIME Kak MPEACTaBUTENS
Kjacca KHCIOT M creuudpudeckue). XHUMHUYECKHE PEaKIIUH,
JeKale B OCHOBE IMPOMBIIUIEHHOTO Crloco0a MOJIyYeHUs CEpHOM
kucnotel. Ilpumenenne. Conu cepHON KHUCIIOTBI, KauyeCTBEHHas
peakmus Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ COCTMHCHHUI B
npupoje. XHMHMYECKOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpelbl
COCTMHEHUSIMU Cephl (KUCIOTHBIE TOXKIH, 3arps3HEHHE BO3ayXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS.

OO6mmas xapakTepucTHKa 3JaeMeHTOB VA-rpymmbl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaAKTEPHbIE CTENIEHN OKHCIICHUS.

A30T, pacnpocTpaHeHHe B pupoje, Gu3nueckue U XUMHUECKHe
cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHaK, ero pusnyeckue
U XUMHYECKHE CBOMCTBa, MoJjiydeHue u mnpumeHenue. Comu
aMMOHUS, UX (HU3MUYECKUE U XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE.
KauecTBeHHas peakuysi Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€
noyrydeHue, (U3MYecKue M XHMHYECKHE CBOWCTBa (OOmIME Kak
NpEeCTaBUTENs Kilacca KUCIOT U cnerduueckue). Mcnonbs3oBanue
HUTPATOB U COJIEM aMMOHHUS B KaueCTBE MUHEPAIbHBIX yIOOPEHHUIA.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIIIEH Ccpeabl COCAVMHEHUSMHU
a3oTa (KHUCIIOTHBIE MJOXAM, 3arpsi3HEHUE BO3AyXa, IIOYBBI U
BOJIOEMOB).

®docdop, ammorponubie Mmoaudukanun Gochopa, Guznueckue u
xumuyeckne coiictea. Okenp dpochopa(V) n pocdopnas kucnora,

CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB C y4ETOM CTPOEHUS UX
aTOMOB;

XapaKTepu30BaTh (PU3UUECKHE U XUMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB TaJOreHOB (Ha TpHUMeEpe Xjopa) |
CJIOKHBIX BEHIECTB (XJIOPOBOJOPOJA, XJIOPHAA HATpPHS),
CHOCOOBI WX TIONy4YeHUs, NMPUMEHEHHE W 3HAYCHHE B
MPUPOJIE U )KU3HU YEIOBEKa;

OTIPE/ICIISATh TaIOTeHU-UOHBI B PACTBOPE;

IUTAHUPOBATh U OCYILECTBISATh HA MPAKTHUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUS, ACTIaTh BHIBOJIBI
0 pe3yNibTaTaM 3KCIePUMEHTA;

OOBSICHAT,  O0IIHME 3aKOHOMEPHOCTH B HM3MCHCHHH
CBOMCTB 3JIeMEHTOB VIA-Tpynmbl U UX COEAUHEHHM C
y4E€TOM CTPOCHUS UX ATOMOB;

XapaKTepu30BaTh (PU3UUYECKHE U XUMUYECKHE CBOMCTBA
MPOCTOTO  BEIIECTBA CEppl M €€  COEAUHEHMI
(cepoBogoposia, OKCHIOB CEpbl, CEPHOW KHCIIOTHI,
Cynb(aroB), CIOCOOBl HMX TOJY4YEHHUS, MPUMEHEHHE U
3HAYEHUE B MPUPOJIE U KU3HU YEJIOBEKa;

OTIPEICTIATh HATMYHUE CYIb(aT-nOHOB B PACTBOPE;
OOBSCHATH  CYINIHOCTH  DKOJOTHYECKHUX  TpoOiem,
CBSI3aHHBIX C TIEPEepabOTKON COSAMHEHUI CEPHI;
OOBSCHATH OOIIKME 3aKOHOMEPHOCTH B HM3MEHEHHH
CBOWCTB DJIEMEHTOB

VA-rpynnbel U UX COCIUHEHUH C YYETOM CTPOEHUS HX
aTOMOB;

XapaKTepu30BaTh (PU3UYECKHE U XUMUYECKUE CBOMCTBA
MPOCTHIX BEMIECTB a30Ta W ¢ochopa U MX COCAUMHCHHUI
(ammuaka, coyief aMMOHHUSI, a30THOM KHUCIIOThI, HUTPATOB,
okcuaa docdopa(V) u dhochopHoit kuciaotsl, pocdaTon),
CHoCcOObl WX TIONy4YeHUs, NMPUMEHEHHE U 3HAYCHHE B
MIPUPOJIE U )KU3HU YEIOBEKa,

OTIpeNieNIATh HOHBI aMMOHUS U (pocdaT-uoHbI B pacTBOPE;
OOBSCHATH  CYIIHOCTh  DKOJOTHYECKUX  Tpoldiem,
CBSI3aHHBIX C HAXOXJCHUEM COCJAMHCHUN a30Ta W
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duznyeckne U XMMHYECKHUE CBOMCTBA, Moiy4yeHue. Mcnonp3oBanue
¢dochaToB B KauecTBE MUHEPAIBHBIX YI00PCHUH.

OO6mas xapakTepucTrka 31eMeHToB [VA-rpymnmbel. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaAKTEPHbIE CTENIEHN OKHCIICHUSI.

VYrnepon, amaoTponHble MoOAU(UKAIMM, PacHpOCTpaHEHUE B
npupoje, (uzndeckue W XHUMUYECKHE CBOWCTBa. AncopOrus.
Kpyrosopor yraepoma B mnpupome. OKcuabsl yriepoaa, HX
duznyeckue W XUMHYECKHE CBOICTBa, JCHCTBHE Ha KHUBBIC
OpraHM3MBbl, TOJy4YE€HHE U  MPUMEHEHHE. IKOJIOrMYecKue
npobnembl, cBA3aHHble ¢ okcuiaoMm yriaepoga (IV); rumoresa
r00aTbHOTO  TOTEIUICHUS  KJIMMaTa; TapHUKOBBIM 3 QeKT.
VYronbHas KucnoTa M €€ CONMM, UX (U3NYECKHE U XHMHUYECKHE
CBOICTBa, MoiydyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-HOHBL. Vcronp3oBaHue KapOOHATOB B OBITY, MEIHUIIMHE,
MPOMBIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KakK O
COEIUHEHUSX yriaepoaa (MeTaH, dTaH, 3TUJIEH, aleTHIIEH, 3TaHOI,
[NIMLEPUH, YKCYCHas KuUcCIoTa). Mx cocmaeé u Xxumuyeckoe
cmpoeHue. TloHsATHE 0 OMOJIOTUYECKU BaXKHBIX BEILIECTBAX: JKHUpax,
Oenkax, yIJIeBOAaXx — W WX PpOIM B IKU3HH UEJIOBEKa.
Mamepuanbrhoe eOuHcmeo oOpeaHUYeCKUX U — HeOP2aHU4decKux
coeOuHeHull.

KpemHnii, ero pusnyeckue u XMMHUIECKHUE CBOWCTBA, MOJyUYCHHE
u mnpumenenue. CoeauHeHuss KpeMmHuss B mpupoge. OOmme
npeacraBieHus 00 oxcuae kpemuaus (IV) m kpemHUEBON Kuciore.
Cunmkatel, MX  HCIOJNb30BaHME B  OBITY,  MEIHIIMHE,
IPOMBILUIEHHOCTH.  BadicHetiuiue cmpoumenvHvle Mamepuansl:
Kepamuka, cmekio, yemenm, Oemown, dcenezobemon. I[Ipobnemvi
0e30nacHo2o0  UCNONL306AHUA CMPOUMENbHBIX MAMepPuanos 8
NOBCEOHEBHOU HCUSHUL.

XHMHUYECKHI IKCIIePUMEHT: H3ydeHre 00pa3lioB HEOPTraHUYECKUX
BEIIECTB, CBOMCTB COJISTHOM KHCIIOTBI; MPOBEJCHHE KaueCTBEHHBIX
peakiuii Ha XJIOPUA-UOHBI M HAONIONEHHE TPU3HAKOB HX
NPOTEKaHUs; OMBITHI, OTpaxkamolue (U3NUYECKHe U XHUMHUYECKHE
CBOMCTBA TaJIOT€HOB M MX COEIMHEHMI (BO3MOXKHO MCIOJb30BaHUE

dbocdopa B okpyxaromei cpene;

OOBSICHATH  OOILIMEe 3aKOHOMEPHOCTH B  HM3MEHEHUU
CBOMCTB 35IeMEHTOB [VA-Tpynmbl M UX COEAMHEHHH C
y4E€TOM CTPOCHHUS UX ATOMOB;

XapaKTepu30BaTh (PU3UYECKHE U XUMHUYECKHE CBOMCTBA
MPOCTHIX BEUIECTB YIJIepoaa U KPEMHUS U UX COCTMHEHUIN
(OKCHIOB yriepoja, yroJdbHOW KHCIOTHI, KapOOHATOB,
OKCHJIa KPEMHHUS, KPEMHUEBOH KHCIOTHI, CHIHUKATOB),
CHOCOObI MX TONy4YyeHHUs, NMPUMEHEHHE W 3HAa4YeHHE B
MPUPOJIE U )KU3HU YETIOBEKA;

OTpeeNaTh KapOOHAaT- U CUIIMKAT-UOHBI B PACTBOPE;
OOBSCHATH  CYIIHOCTH  JKOJOTHYECKHX  MpoOIieM,
CBSI3aHHBIX C HAaXOXKIEHUEM YIJIEKUCIOro Tra3a B
OKpY>Karolleu cpere;

WUTIOCTPUPOBATH B3aMMOCBS3b HEOPraHUYECKUX
COEIMHEHUH yriepoJa U OpraHnYeCKUX BEIECTB;
IUTAHUPOBATh U OCYILECTBISATh HA MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUS, ACTIATh BHIBOJIBI
0 pe3yJibTaTaM 3KCIePUMEHTA;

clefoBaTh ~ IpaBwiIaM  Oe3omacHoW — paboTel B
nabopaTopuu Mpu UCIOIb30BaHUU XMMHUYECKOM NOCYbI U
00opynOBaHUS;

MPOU3BOIUTH BBIYMCIICHUS IO XUMUYECKUM YPaBHEHHUSIM;
BBICTpAaUBaTh pa3BEPHYTHIE THCHMEHHBIE U YCTHBIC
OTBETHI C OMOpPOM Ha HWHMOpPMAIUI0O U3 Y4YCOHHKA W
CIPAaBOYHBIX  MaTE€pHajOB, T'PAaMOTHO  HCIIOJIb30BaTh
M3Y4YECHHBIN MOHATUIHBIN ammapaT Kypca XUMHUH;
UCIIOJIb30BaTh MpPH BBIIIOJIHEHUU YYEOHBIX 3aJaHUi U B
IpOIecCe HCCIIEAOBATENbCKON JEATENbHOCTH HAay4dyHO-
MOMYJISIPHYIO  JINTEPATypy XHUMHUYECKOTO COZAEpKaHMUs,
CIpaBOYHBIC MaTepUaibl, pecypchl ceTH «HTepHEeTY.
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BHJICOMATEPHAIIOB); O3HAKOMJICHHE C oOpa3mamMu  XJOPUIOB
(raJoreHuIoB); O3HAKOMJIEHHME C oOpa3mamMu cepbl ©u €€
COCMHEHUSIMH (BO3MOYKHO HCIOJIb30BAHUE BHIEOMATEPUATIOB);
HaOdrofleHne Tporecca OOYINIMBaHUS caxapa O] JeWCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI; H3Y4YE€HUE XHMUYECKUX
CBOWCTB  pa30aBleHHOW  CEpHOM  KHCIOTBL,  IPOBEICHUE
Ka4eCTBEHHON peaklMU Ha Ccynb(ar-uoH U HaOIIo/IeHNe MpU3HaKa
e IpOTEeKaHUs; O3HAKOMJIEHUE C (PU3MUECKUMH CBOWCTBAMHM a30Ta,
dbochopa W WX COCINUHEHHH (BO3MOXKHO  HCIOJb30BaHUE
BUJECOMATEPHUATIOB), OOpa3maMu  a30THBIX HU  (GochOpPHBIX
ynoOpeHuit; mojiydeHue, coOupaHue, pacrio3HaBaHUE M H3y4YeHUE
CBOMCTB aMMHaKa, IIPOBEICHHE KAYECTBEHHBIX PEAKLMM Ha HOH
aMMOHUS U (pocaT-uOH M H3ydEHHE NPU3HAKOB MX IPOTEKAHUS,
B3aUMOJICVCTBUE KOHILICHTPUPOBAHHOM a30THOM KHUCIJIOTBHI C MEIBIO
(BO3MOXHO MCIIOJIb30BAaHUE BUICOMATEPHAIIOB); U3yUCHUE MOJIEICH
KPUCTANIMYECKUX  pemEToK anmasza, rpadura, (QymiepeHa;
O3HAKOMJIEHHE C INPOLECCOM a[CcOpOLUKM PACTBOPEHHBIX BEILECTB
AKTHBUPOBAHHBIM YITIEM M yCTPOWCTBOM NPOTHUBOra3a; MOIYYEHHE,
coOupaHue, paclo3HaBAHNE U U3Y4YE€HUE CBOICTB YIJIEKUCIIOrO rasa;
NpOBE/ICHUE KAyeCTBEHHBIX pEakIUii Ha KapOOHAT- M CHIIMKAT-
WOHBl U W3y4yeHHE NPU3HAKOB UX IPOTEKaHUS; O3HAKOMIIEHHE C
IIPOYKLIHEH CUJIMKAaTHOU [IPOMBIIUIEHHOCTH; pelienue
9KCHEPUMEHTAIBHBIX 33/Jau 10 TeMe «BakHelne HeMeTallIbl U UX
COETUHEHUS.
JdemoncTpanum:
e Buaeomarepualbl: rajloreHsl ¥ UX COEIUHEHUS.
e OO0Opa3ibl XJIOPUIOB.
o Komneknuu (BupeoMarepuabl): cepa v €€ COeAMHEHUS.
e OOyrnuBaHue caxapa IOJA JCHCTBUEM KOHIIEHTPUPOBAHHON
CEpPHOM KHUCJIOTHI.
e Komrekuuu: ¢ochop M uX coenuHeHHs. BzaumoneiictBue
KOHIIEHTPUPOBAHHOU a30THOM KHUCJIOTHI C MEJIBIO.
e Mogen KpHUCTAIMYECKUX pemEToK ainMmasa, rpadura,
MOJIEKYJIBI pyIIiepeHa.
e AjncopOuus pacTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIJIEM.
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[IpoTuBoras.
e Bujaeomarepuanbl: cuMKaTHas TPOMBIIUIEHHOCTb.
e Mogenu MOJIEKyJI OPraHMYEeCKUX BEIIECTB.
IIpakTH4eckue padboTsbI:
No 2. TTony4yeHue COJITHOM KUCIOTHI, U3y4YE€HHUE €€ CBOMCTB.
Ne3. [Tonyuenne ammuaka, U3y4eHUE €ro CBOMCTB.
No4. Tlonyuenue yriekucioro rasza. KadecTBeHHass peakuus Ha
KapOOHAT-MOH.
No5. Pemienne skciepuMeHTANIbHBIX 3a7a4 1o Teme «Hemeraby.
Bbrunciienus:
® [0 YpPaBHEHUSAM XUMHUYECKUX PpEAKUUH, €CIM OAUH U3
peareHToB J1aH B U30BITKE;
® 00BEMOB Ta30B IO YPAaBHEHHMIO PEAKIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILICHUI T'a30B;
® [10 YPaBHEHUSIM XUMUYECKHUX PEaKLIH;
MacCOBOM J0JIM BBIXOJIa TPOYKTA PEaKILIUH;
® [0 YpPaBHEHUSAM XUMHUYECKHUX PpEAKUUH, €CIM OAUH U3
peareHToB JaH B BHJIE BOJHOTO pacTBOpa C W3BECTHOM
MAacCOBOH JoJIeH

Meraiisl 1 ux
coenuHeHUs. (9

q.)

OO0mmast XxapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB
Ha OCHOBaHMM uUX TnonokeHuss B Ilepuonuueckoit cucreme
xumuueckux 3iemeHToB J[. M. MenzaeneeBa U CTpOEHHUSI aTOMOB.
Ctpoenne MeTtauioB. MeTtayuiMyeckass CBsi3b W MeTaJUIM4ecKast
KpUCTAJIIINYECKAsl pelIETKA. DINEKTPOXUMHUUECKUHN Psi/i HANIPSKEHUN
MeTann JioB. Du3nueckne M XUMHYCCKHE CBOMCTBA METaJlIOB.
OOmme crmocoObl mosyueHus: MeTauioB. lloHsATHE O KOppO3UHU
METaJJIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIuiaBbl
(ctramb, 4yryH, TIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U
MIPOMBIIIIEHHOCTH.

[[lenounble MeTambl: mosiokeHue B llepuogmueckoil cucreme
xuMmudeckux sneMmeHToB Jl. . MenneneeBa; cTpoeHHEe UX aTOMOB;
HaxoJieHue B mpupoze. Puznueckue 1 XMuMUUYECKHE CBOWCTBA (Ha
npumepe Hatpus W Kamus). OKCHUIObI W THUIPOKCHABI HATPUS U
kanusd. [I[puMeHeHne men0yHbIX METAJUIOB U UX COCIMHEHUM.

[llenouno3eMenbpHbIe METAUIbl MAarHUW 1 KaJbLMH: MOJO0XKECHHUE

pPacKpbIBaTh CMBICIT W3YYaeMbIX IOHSATUN W MPUMEHSTH
ST TIOHATHS TIPU OINKUCAaHUM CBOWCTB BEIIECTB M HX
[IPEBPAILCHU;

OOBACHATH OONIIME 3aKOHOMEPHOCTH B HM3MEHEHUHU
CBOMCTB DJIEMEHTOB-METAJUIOB U UX COCIUHEHUM C y4ETOM
CTPOCHHUS UX aTOMOB;

XapaKkTepU30BaTh CTpPOEHUE METaJIOB,
($bU3UYECKre U XUMUYECKUE CBOMCTBAa METAJIOB;
XapaKTepu30BaTh OOIIHME CIIOCOOBI TOTYyYEHUS METAIUIOB;
OOBSACHSTH 00IIIME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB
3JIEMEHTOB-METAJJIOB B TpyHHax M HX COEIUHEHHHA C
YYETOM CTPOEHHUS UX ATOMOB;

XapaKTepu30BaTh (PU3NYECKUE U XMMHUYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB METAUIOB M MX COCAMHEHUHN (OKCHIOB,
THAPOKCUIOB,  COJEH), CrmocoObl WX  IONTYYCHHS,
MIPUMEHEHUE U 3HAYCHHE B MPUPOJIC U KU3HH YEIIOBEKA;

obmme
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B Ilepuommueckoil cucreme Xxumuueckux »siaemeHToB J[. .
MeHeneeBa; CTpOE€HHE HMX aTOMOB; HAaxXO0XJIEHHUE B MPUPOJE.
duzndeckne MW XUMHYCCKME CBOMCTBA MarHus U KaJbIus.
Baxueiiime coenuHeHus Kalblus (OKCUI, THAPOKCHI, COJH).
JKécTtkocTh BOJIBI M CTIOCOOBI €€ YCTpaHECHHS.

Amomunuii:  nonoxenue B Ilepumomnueckoit  cucreme
xuMmudeckux siementoB J[. WM. MeHneneeBa; CTpO€HHE aToMa;
HaxoXxJeHue B npupoge. Pu3ndyeckue U XHUMUYECKUE CBOMCTBA
amroMuHMs.  AMQOTEpHbIE CBOWCTBA OKCHJAA W THAPOKCHIA
AJIFOMHHUSL.

Kene3o: nonoxenne B Ileproanueckoil cUCTEME XUMHYECKHUX

anementoB JI. M. MeHneneeBa; CTpoeHUE aTOMa; HAXOXKICHHUE B
npupozae. Ousnyeckue U XUMUYECKUE CBOMCTBA xkeme3a. OKCUIIbI,
ruapokcuabl u conu xenesa(Il) u xxeneza(Ill), ux cocras, cBoiicTBa
Y TIOJTy4YCHHUE.
XUMHYECKHIT IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu MeTa-
JIOB W CIUIaBOB, HX (U3NYECKUMHU CBOWCTBAMH; HW3y4YEHHUE
pe3yJabTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIb30BAHUE
BHUJICOMATEPHAIIOB), OCOOCHHOCTEH  B3aMMOJEHCTBUS  OKCHJIA
KaJIbLIMsI M HATpusi C BOJOM (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB); HCCIICIOBAHUE CBOMCTB IKECTKOW  BOJIBI;
mpoliecca  ropeHus — kKenesa B KuciIopoae — (BO3MOXKHO
WCIIOJIb30BAaHUE  BUIEOMATEPUATIOB); TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIMI Ha MOHBI (MAarHus, KajblUs, AJIOMUHUSA,
nunka, okenesa(ll) wm xemeza(Ill), memu(Il)); waGmomenue wu
OMHUCaHUE MPOLECCOB OKpalllMBaHUs IUIAMEHU HOHAMHM HATpUs,
KaJIig U KaiblUs (BO3MOXHO MCIOJb30BaHUE BUICOMATEPUATIOB);
uccienoBanre aM(OTEPHBIX CBOWCTB THJIPOKCHIA ATIOMUHHS U
TUAPOKCHUIA IIMHKA; PEIICHUE SKCIEPUMEHTANBHBIX 3a/1a4 [0 TeMe
«Baxaeinme MeTalIbl B UX COCIUHCHUS.

JdemoncTpanuu:
e OsHakomJieHME C oO0pa3llaMd METalJIoB U CIUIABOB, UX
¢usnyeckuMu  cBoWcTBaMH.  MoJenu  KpPHCTATHYECKUX

pEMIETOK METAIIIIOB.
e Bujeomarepuaibl: KOPpO3Us METAIIIOB.

pacrno3HaBaTh C OMOIIIbIO KaUeCTBEHHBIX PEaKIUii MOHbI
METaJIJIOB (MarHusi, allOMUHUS, [IMHKA, JKeJIe3a, MeJIN);
OOBSCHSTH 3aBUCUMOCTh (PU3NYECKHX CBOWCTB METAJIJIOB
OT BUJIa XUMUYECKOU CBSI3U MEXKIY UX aTOMaMHU;
HaONOaTh M ONHMCHIBaTh XHMHUYECKHE PpEaKIUH C
MTOMOIIBIO €CTECTBEHHOTO SI3bIKA U SI3bIKA XHUMHUH;
HaONolaTh  JEMOHCTPUPYEMBIE U CaMOCTOSITENIbHO
MIPOBOMIMBIE OTIBITHI;

ONKCHIBATh CBOMCTBA M3y4aeMbIX BEIIECTB Ha OCHOBE
HaOII0ICHUH 32 UX MPEBPALICHUSIMU;
noKa3piBaTh ~ aM(OTEpHBI  XapakTep
ruApoKcuI0B amomuaus u xeneza(lll);
CpPaBHHMBATh OTHOILIEHUE U3Y4aeMbIX METAJUIOB U OKCHJIOB
METaJUIOB K BOJIE;

CpaBHHMBATh OTHOIIEHUE I'MAPOKCUAOB HATPUS, KaIbIH U
ATIOMHUHHS K paCTBOPaM KHUCJIOT U IIETI0Yei;
pacrno3HaBaTh OINBITHBIM MYTEM TUIPOKCH]I-UOHBI, HOHBI
Fe2+ u Fe3+;

CJIeIoBaTh MpaBUiIaM O0e30macHoi paboThl B 1abopaTopun
Opy  WUCTHOJB30BAaHUM  XHUMHYECKOHM  TOCYyAbl U
000opyI0BaHUS;

MPOU3BOUTH BBIYUCIICHUS IO XUMUYECKUM YPABHCHHUSIM;
UCIIONIb30BaTh TPU  BBIMOJHEHUHM YYEOHBIX 3aJaHM
TEKCThI yueOHHKa, CIIPaBOYHBIE MaTepuabl
(ITeproguyeckyro cucteMy XUMHUYECKHX dnemeHToB [1; U;
Meneneena, Ta0JIUIly  pPAaCTBOPUMOCTH  KHCIIOT,
OCHOBAHMN MU COJIEH B BOJE, JJIEKTPOXUMUYECKHU Pl
HaIpsHKEHUH METaJIOB);

WCIIOJIb30BaTh MPHU BBITIOJTHEHUN YYEOHBIX 3aJlaHUU U B
MpoLecce MCCIEAOBATENbCKON AESITENbHOCTH Hay4dHO-
MOMYJSIPHYIO  JTUTEPATypy XHUMHUYECKOTO COJACpIKAHMS,
CIpaBOYHbIE MaTepUabl, pecypchl cetu «HTepHEeT».

OKCHIOB H
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e BisaumojeiicTBue HaTpusi ¢ BOJOH. OKpalllMBaHUE IJIAMEHHU
MOHAMU HATPHS U KaJusl.
e OkpalmvBaHHe TJIAMEHU HOHAMU KaJIbIUS.
e BilamMojelcTBHe OKCHUIA KBS C BOJOM.
e Bujaeomarepuanbl: TOPEHUE Kelle3a B KUCIOPOJIE U XJIOpE.
IIpakTnuyeckune padoThI:
No 6. )KEcTKOCTBh BOJIBI M1 METOJIbI €€ YCTPAHEHUS.
Ne 7. PeieHue 3KCiepuMEHTANIBHBIX 3a4a4 110 TeMe «MeTauibb.
Borunciaenus:
® [10 YPaBHEHHUSIM XMMUUYECKUX PEAKIUH, €CIIU OJIMH U3 PEarcHTOB
JIaH B U30BITKE UK CONEPKUT TIPUMECH;
® MAacCOBOH JI0JIM BBIXOJ1a TPOJIYKTA PEaKILIUH;
® [10 YPaBHECHUSIM XMMHUUYECKUX PEAKIIHM, €CIIU OJUH U3 PEarcHTOB
COJICPKUT PUMECH.

Xumust
OKpY Karotmas
cpena. (5 4.)

Hossle Marepuansl u TexHojoruu. BemiectBa u Marepuainsl B
IIOBCEHEBHOM KU3HU YEJIOBEKA. XUMUS U 310POBbBE.

be3omacHoe MCIOIB30BaHNE BEIIECTB U XMMHUYECKUX PEaKIUd B
ObITY.

[TpupoaHble UCTOYHUKU YIJIEBOAOPOAOB (yrojb, IPUPOIHBIHN
ra3, He(Th), MPOIYKTHI UX TMepepabOTKH, UX POJib B OBITY H
IIPOMBIIIICHHOCTH.

OcHoBBI HKOJIOTUYECKOU rPaMOTHOCTH. XUMHYECKOE
3arpsi3HEHUE  OKpYXawllell cpenbl (IpeAenbHO  JOMyCTHUMast
koHUeHTpauus Beuiects — [1/1K).

Ponp XumMum B pellIeHUH HKOJIOTHUECKUX MTPOOIIEM.
XHMHYECKHI HJKCHePUMEHT: Hu3ydeHHe oOpa3IoB MaTepHalioB
(cTexyo, CriyIaBbl METAJIOB, TTOJIMMEPHBIE MAaTEPHAIIHI).

XapaKTepu30BaTh pOJIb XHMHUU B Ppa3lUYHbIX cdepax
NesITEeIbHOCTH JIIOJIeH, OCHOBHBIC BEIIECTBA U MaTepHUAaIbL,
MpUMEHsIEMbIE B )KU3HU COBPEMEHHOT'O YEJIOBEKA;
OOBSICHATD yCIOBUS O€30MACHOTO MCIIOJIb30BAaHHSI BELIECTB
U XUMHUYECKUX peakUuil B ObITY;

aHAJTM3UPOBATh U KPUTUYECKU OLIEHUBATh MHPOPMALIUIO O
BIUSHUM  TPOMBILIUIEHHOCTH,  CEJIbCKOTO  XO34iCTBa,
TpaHCIOPTA U JIP.; HA COCTOSIHUE OKPY)KAIOIIEH CpeIbl;
YMETh OKa3blBaTh MEPBYIO TMOMOIIb MPU XHUMHUYECKUX
0KOTax M OTPABIICHUSX;

MPUHUMAThH Y4acTHE B OOCYKICHUH TTPOOIEM XUMUYECKON
M DKOJIOTUYECKOW  HAINpaBICHHOCTH,  BBICKAa3bIBATh
COOCTBEHHYIO TO3HUIIMI0O [0 TpoOjeMe M Tpejiararhb
BO3MOJKHBIE ITyTH €€ PELICHUS.
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