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PabGouass mporpamMma mo ydeOHOMY TmpeaMery «Xumus» (0a30BbIi YpOBEHB)
(mpenMeTtHass obnacth «EcTecTBeHHO-HAy4YHBIC TPEIMETH») pa3padoTaHa Ha OCHOBE
dbenepaibHON MPOTrpaMMbl Y4EOHOT0 TIpeIMeTa « XUMUsS» U BKIIIOYAET MOSICHUTEIIbHYIO
3aMKCKY, CO/IepKaHUuEe O0yUeHHUs], TITIaHUPYEMbIE pe3yJIbTaThl OCBOCHUS MPOrPaMMBbl 1O
XUMUH, TEMAaTHIECKOE TUITAHUPOBAHUE.

[TosicHuTenbHas 3amucka OTpakaeT OOIIMe LeNd U 3aJa4d U3y4YeHUsS XUMHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3Y4YeHHIO O0y4YarolUMHCH,
MECTO B CTPYKType y4eOHOTO TUIaHa, a TakKKe IMOIXOIbl K OTOOpY COACp’KaHUS, K
OTIPEICTICHUIO TFIAHUPYEMBIX PE3yIbTaTOB.

ConepxaHue OOydYeHMsI PACKphIBAaET COJAEp)KaTelIbHbIE JMHUHU, KOTOpPbIE
IpeaIararoTes I 00s13aTeILHOTO M3YUYCHUS B KaKIOM KJIacCe Ha YPOBHE OCHOBHOTO
00111er0 00pa3oBaHUs.

[InanupyeMble pe3ynbTaTbl OCBOEHHUS MPOTPAMMBI MO XHMHH BKJIIOYAIOT
JUYHOCTHBIE, METalpPEAMETHBIC PE3yJbTAaThl 3a BECh MEPHUOJ OOY4YEHHS Ha YPOBHE
OCHOBHOTO 00IIEero 00pa3oBaHUsA, a TaKKe MPEIMETHBIC JOCTHKEHHUS 00yJaromierocs
3a KaxIbli ToJ1 00y4eHHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o XMMuM Ha YpOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHus COCTaBlieHa Ha
OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pa3zoBanus, npeacraBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
dbenepanpHOl paboyeil mporpaMMbl BOCTUTAHUS U ¢ YUYETOM KOHIEMIIMK TTPENO aBaHUS
y4eOHOro TmpenaMera «XuMus» B 00pa3oBaTelbHBIX OpraHu3aiusax Poccuiickoit
denepanuu.

[Iporpamma mo xumuu paszpaboTaHa C IEIbIO OKa3aHUs METOJWYECKOW MOMOIIU
YUUTEITI0 B CO3/IaHUH paboueil mporpaMmbl 10 Y4eOHOMY TIPEIMETY.

[Iporpamma o xumun Ja€T IpEICTaBICHUE O TEJIsX, OOIIeH cTpaTeruu 00ydeHus,
BOCIIUTAaHUSI W  Pa3BUTHS  OOYy4YaIONIUXCS  CpeICTBAaMU  Y4eOHOTO  MpeaMeTa,
yCTaHABJIIMBAeT  00s3aT€IbHOE  MPEIMETHOE  COAEep)KaHue,  MpeaycMaTphBaeT
pacmpeneneHue €ero Mo KiaccaM M CTPYKTYpUPOBaHHWE IO pasleaM HU TeEMam
MPOrpaMMBbI 110 XUMHUH, ONIPEJEIAECT KOJTUUYECTBECHHBIE U KAUYECTBEHHbBIEC XapaKTEPUCTUKH
COIEpkKaHHS, PEKOMEHIYEMYIO IIOCIEIOBATEIbHOCTh HW3YYEHUS XHUMHUH C Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKA y4eOHOro rmporiecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyYarOIIMXCs, ONMpeAe/sieT BO3MOXHOCTH MpeaAMeTa IS
peanu3anui TpeOOBaHWI K pe3ylibTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTeIbHON
IporpaMmMbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs, a Takke TpeOoBaHUU K

3



pe3ynbTaTaMm OOydeHMs] XMMUM Ha YpOBHE LeJiel M3y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB yu€OHO-TTO3HABATEIBHOM JIEATEIBHOCTH 00YyYaIOIIerocs M0 OCBOCHUIO YYEOHOTO
COZEPIKAHUSL.

3HaHWEe XHMHHM CIY>KUT OCHOBOM s  (GOpPMHpPOBAHUS  MHUPOBO33PEHUS
o0OyJaromierocsi, ero MpeCTaBICHU O MaTepUATbHOM €IMHCTBE MHpPA, BAKHYIO POIb
UTrparoT GopMHUpyEMbIe XUMUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSX YPHEPTUU U 00
HBOJIIOIIMU BEUIECTB B MPUPOJIE, O MYTIX PEHICHUS TI00aJbHBIX MPOOIEM YCTOHYUBOTO
Pa3BUTHUSL YEJIOBEUECTBA — CBHIPbEBOM, DHEPr€TUUECKOW, IMHUILIEBOM M SKOJIOTUYECKOU
0e30macHOCTH, TPOOIIEM 3PABOOXPAHECHHS.

N3yuenne xumMuu: cnocoOCTBYET peaan3alid BO3MOKHOCTEHN SISl caMOpa3BUTHUS U

(dopmHpOBaHUA
KYJbTYpbl JJUYHOCTH, €€ 00Iel 1 (yHKIMOHAIHHON I'PAMOTHOCTH; BHOCHUT BKJaj B
dbopMHpOBaHUE MBIIUICHUS U TBOPUECKUX CHOCOOHOCTEM 00y4aronuxcsi, HAaBBIKOB MX
CaMOCTOSITEJIbHOM YYEOHOU AESATENbHOCTH, SKCIIEPUMEHTANBHBIX M UCCIEA0BATEIbCKUX
yMEHUM, HEOOXOIUMBIX KaK

B IOBCEJHEBHOM HM3HU, TaK M B NPO(ECCHOHATIBLHOW NEATENbHOCTH; 3HAKOMUT CO
cnenu(UKON HAyYHOTO MBILIEHUS, 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOTO
B3IJIs1]1a HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAllOM B
(OopMHUPOBAHNHN €CTECTBEHHOHAYYHOU IPaMOTHOCTH O0YYaIOUINXCs; CHOCOOCTBYET
(GOpMHPOBAHUIO LIECHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYYHbIM
3HAHMSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJaJ B HKOJOTMYECKOe 00pa3OBaHUE
00yJaroImmxcs.

JlanHbple HampaBiieHHs B OOYYEHUM XUMUU OOECIEeUMBAIOTCSA CIEeUUPUKON
coziepkaHusl yueOHOTO MpeAMETa, KOTOPBIM SBISETCS MEeJarorn4ecKy aJarTHPOBAHHbBIM
OoTpakeHHeM 0a30BOM HAyKU XMMUU Ha ONPEIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAJIBHBIX MOHITHA XHMHH, OCHOB
HEOPraHWYECKON XMMHUU M HEKOTOPBIX OTIAEIbHBIX 3HAUMMBIX IMOHITHI OpraHU4eCcKOM
XUMUH.

CtpykTypa conaepkaHUsi NpPOrpaMMbl MO XUMHH CQOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTo mnoxaxoaa K €€ wusydeHnro. CopepkaHue CKIAIbIBAETCS W3 CUCTEMBI
HNOHATUH O XMMHYECKOM D3JIEMEHTE M BEIECTBE M CHUCTEMbI MOHATHH O XUMHUYECKOU
peakuuu. O6e »o3Tu cucCTeMbl CTPYKTYPHO OpPraHM30BaHbl MO TMPUHLHUIY
NOCJIENOBATEIBHOIO PAa3BUTUSL 3HAHUIL HAa OCHOBE TEOPETUYECKHMX IPEACTABICHUM
Pa3HOTO YPOBHSL:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3axkona JI.1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUU,



YUEHHsSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3U; MPEACTaBICHUI 00

ANEKTPOIUMTUIECKON JUCCOLMALIMY BELIECTB B pACTBOPAX.

TeopeTndeckrue 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE SMIMPUUYECKHU MOTYUYEHHBIX
U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCA MOCIEAOBATEIbBHO OT OJHOTO YPOBHA K
JIPYTOMY, BBITIONHSS (PYHKIIUM OOBSICHEHHS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOXKHOCTEM MPAKTUYECKOTO MPUMEHEHHUS U TOJIyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl 10 XUMUU CTIOCOOCTBYET (hOPMHUPOBAHHIO MPEACTABICHUS
0 XMMHMYECKOM COCTABJSIOLICH HAay4YHOM KapTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOM
MPUPOJIbI, LIEHHOCTHOTO OTHONIEHUS K HAy4YHOMY 3HAHUI0O M METOJIaM IIO3HAHUSl B
Hayke. M3ydyeHne XMMHHM MPOUCXOAUT C MPUBICUYECHUEM 3HAHUWM W3 PAHEE M3YUYCHHBIX
yueOHbIX npeaMeToB: «Okpyxkaromuii Mmup», «buonorusa. 5—7 kinacce» u «dusuka. 7
KJIACC».

[Ipu m3yyeHUM XUMHUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUUA OCHOB XUMHUYECKOMN
HAyKW Kak O0OJIACTU COBPEMEHHOI'O €CTECTBO3HAHUA, MPAKTUYECKON IesTEIHHOCTU
YyeJoBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajada y4eOHOTO
npeaMeTa COCTOMT B (DOPMUPOBAHUHM CUCTEMBl XUMHUYECKMX 3HAHUM — BaXKHEUIIUX
(aKkTOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUM, NOCTYIHBIX O00OIIEHUN
MHUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKH, B MPUOOIICHUU K HAYyYHBIM METOJaM
MO3HAHUSA TPU K3YYEHUU BEIIECTB M XUMHUYECKUX peakiuii, B (GOpMHUPOBAHUU U
Pa3BUTUM TO3HABATEJIbHBIX YMEHUW U WX MPUMEHEHUHM B Y4EOHO-TIO3HABATEIHLHON W
y4e0HO-UCCIIEeI0BATEIBCKOMN ACSITEIBHOCTH, OCBOCHUH MPABHII O€30MaCHOTO O0paIeHUs
C BEILIECTBAMHU B OBCEHEBHOM KU3HHU.

[Ipy wW3yyeHMHM XMMHUU Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsS BaKHOE
3Ha4YE€HHE MPUOOPEIH TaKue IeNH, KaK:

dbopmupoBaHue VMHTEJUIEKTYaJIbHO pa3BUTOMN JIMYHOCTH, FOTOBOM
K €aMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY WIPHUHSTHIO pEIICHU,

CIOCOOHOM  aganTUpOBAaThCsl K  OBICTPO  MEHSIOIIMMCS  YCIIOBUSAM  KU3HU;
HaIPaBJICHHOCTh 00YUYEHHUS HA CUCTEMATUIECKOE IPUOOIIICHUE 00YyIaArOTIINXCS

K CaMOCTOSITEJIbHOM TO3HABAaTEIBHOW JCATENHHOCTH, HAYYHBIM METOJaM IIO3HAHMS,
GOpMHPYIONTUM MOTHBAIIMI0 M PA3BHTHE CIOCOOHOCTEH K XHMHH, OOECIICUCHHE
YCIIOBUM, CTIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OMBITA Pa3HOOOpPa3HOM
NEATEILHOCTH, TIO3HAHMSI H CAaMOIIO3HAHMS, KIIOYCBBIX HABBIKOB  (KITFOUEBBIX
KOMITCTCHIIUM), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHWE I Pa3IMYHBIX BHJIOB
nesteabHOCTH, (hopMHUpoBaHHE OOMmEeH (QYHKIIMOHAIIBHOW M €CTECTBEHHO-HAYyYHOUN
I'PaMOTHOCTH,

B TOM YHCJIC YMCHHUH OOBSCHATH U OIEHUBATH SBJICHHUS OKPYKAIOIIETO MUPA, UCIIOJIB3YS
3HAHWS W ONBIT, TOJYYCHHBIC TPH W3YYEHUW XHMHH, MPUMEHSATHh WX TMPHU PEIICHUU
npo0ieM B TOBCEAHEBHOM JKU3HU M TPYAOBOW JEATEIBHOCTH, (POPMUPOBAHUE Y
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00yJaromMXcsi TYMaHHUCTUYECKUX OTHOIICHHWHM, MOHMMaHUS IEHHOCTH XHUMHUYECKHUX
3HAHMK JUISI BBIPAOOTKHM DKOJOTHYECKH II€JIeCO00pa3HOr0 TIOBEACHUS B OBITY W
TPYJOBOM JEATEIBHOCTH B I1IEJAX COXPAHECHHS CBOECTO 3JI0POBbS U OKpY’Karolen
MIPUPOJIHOM CpeJIbl; pa3BUTHE MOTUBAIIMU K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJTIO
Y CaMOBOCIUTAHUIO HA OCHOBE YCBOEHHUSI OOIIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAILHEHIIIET0 00yUCHHUS.

OO61iee YnciIO 4YacoB, PEKOMEHIOBAHHBIX JIJI M3y4eHUs] XUMuH, — 136 gacoB: B 8
KJ1acce — 68 JacoB (2 Jaca B Hefien0), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).

JIJst KaKmoro Kiiacca MpelyCMOTPEHO pe3epBHOE ydeOHOE BpPEMs, KOTOPOE MOXKET
OBITH ~ HWCIIOJIb30BAHO  yYaCTHHKaAMH  0Opa30BaTeNIbHOIO  Mpoliecca B IEIAX
dbopMuUpOBaHUsS BapUATUBHOW COCTAaBISIONICH COJEpXKaHWUSA KOHKPETHOM paboueit
nporpammbl. [Ipu 3ToM oOsi3atenbHas (MHBapUaHTHAs) 4acTh COJCP)KAHHS IIPEAMETA,
YCTAHOBJICHHAs MPUMEPHOM pabodeil MporpaMMmon, W BpeMs, OTBOAUMOE Ha €&
U3Yy4YEHHUE, IOJKHBI ObITH COXPAHEHBI MMOJTHOCTHIO.



COJAEP XAHUE OBYUYEHUA

8 KUIACC IlepBoHayajibHbIe XUMMHYECKUE MOHATHS
[Ipenmer xumun. Poias XuMuM B )KM3HU YeJIOBEKa. XUMUS B cUcTeMe HayK. Tena u

BeecTBa. U3nyecKkue CBOMCTBA BEUIECTB. ArperaTHoe coctosiHue BemecTs. [lonsTue
0 MeTojax Mo3HaHus B XuMmuH. Yuctele BemiectBa U cMmecu. CriocoObl pasjeneHus
CMeceH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE dTIEMEHThI. CUMBOJIBI XUMUYECKHUX AJIEMEHTOB.
[TpocThle U ClI0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢dopmysia. BajgeHTHOCTh aTOMOB XHUMHUYECKUX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHAs aTroMHas wmacca. OTHOCHTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHas Macca. B3auMoCBsI3b  KOJIMYECTBA,
Macchl U YMClia CTPYKTYPHBIX €IWHUI] BeniecTBa. Pacyérel mo GopMmynaM XUMHUECKUX
COEINHCHUM.

OuU3NYECKUE U XUMUYECKUE SIBICHUS. XUMHUYECKasl peaklus U €€ MpU3HaKu. 3aKOH
COXpaHEHHUSI MacChl BelllecTB. XuMUueckue ypaBHeHus. Knaccudukanuss XuMU4ecKux
peakuuii (CoeAMHEHMs, pa3JIOKEHUs, 3aMEeIleHUs, 00OMeHa). Xumuyeckuil sKcnepumeHm:

3HAKOMCTBO € XHMHYECKOW TMOCYAOW, MNpaBwiamMu pabOThl B JIabopaTopuu U
npuémMamMu oOpalieHuss ¢ JIabopaTOpHbIM O0OPYJOBAaHUEM, HM3YyUYCHHE U OIKMCAHUE
(bu3nYeCcKX CBOMCTB 00pa3I0B HEOPTAaHMYECKUX BEIIECTB, HAOMIOJEHUE (PU3MUECKUX
(ny1aBlieHHE BOCKA, TassHUE JIba, pACTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHJEHCalUs
BOABbI) M XUMHUYECKUX (TOpEHHWE CBEYM, IMPOKAIMBAHUE MEIHOW TPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KHUCJIOTOW) SIBJICHUW, HAONIOACHHE M ONUCAHWE MPU3HAKOB
MPOTEKAHUSI XMMHYECKUX peakuuid (pa3ioKeHue caxapa, B3aUMOJAECHCTBHE CEPHOU
KHUCIIOTBI C XJIOpUJIOM Oapus, pasioxkenue ruapokcuna meau (ll) mpu narpeBanuw,
B3aMMOJICHCTBHE KeJie3a ¢ pacTBopoM cosid Meau (1), uzydenue cnocoOoB pa3aesieHus
cMeceid (C TOMOIIBIO MarHuTta, GUIBTPOBAHHWE, BBHIMAPUBAHUE, TUCTUILISAIINS,
xpoMarorpadusi), MpoBeACHUE OYUCTKH MOBAPEHHON COJIM, HAOIIOACHUE M ONHMCAHHE
pe3yibTaTOB MPOBEACHMS OINbITA, WIIIOCTPUPYIOLIETO 3aKOH COXPaHEHUs MaccChl,
co3maHue Mojenel MoJieKys (IIapoCTep)KHEBBIX). BaikHeillme TpeaCTABUTEH
HEOPraHMYeCKHUX BelllecTB

Bo3nyx — cmech razoB. CoctraB Boznyxa. Kucimopoa — 3ieMEHT W MpOCToe
BelecTBO. Haxoxkaenue kuciopoga B mpupoje, Pu3ndeckne U XMMHUIECKHUE CBOWCTBA
(peakuuu ropenus). Oxcuawl. Ilpumenenne xkuciopoga. CrocoObl MOTyUYCHUS
KHCIIOpoJia B Ja0OpaTOpUU U MPOMBIIIICHHOCTH. KpyroBopoT KuCIOpoaa B IPHUPOJIE.
O30H — anmnoTpomHas MoIu(UKAIUS KHCIOPOa.



TernoBoit 3pGeKT XMMUYECKON peakliK, TEPMOXUMUYECKUE YPaBHEHUS, K30~ U
SHIAOTEPMHUYECKHUE peaKIUU. TOMIMBO: YroJib U METaH. 3arpsi3HEHUE BO3/yXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonopon — snemeHT u npocrtoe BemecTBo. HaxoxnaeHune Bogopona B MPUPOJE,
bu3nYecKue U XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI moydeHus:. KucmoTsl u
COJIH.

MonsipHbIii 00BEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoKcTBa BOAbl. Bona kak pacrBopurenb. PactBopsl. HacellieHHbIe U
HEHACBIIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BElIECTB B BOJIe. MaccoBas J0JIsI BEMIECTBA
B pacTBOpe. XMMHUUYECKHE CBOMCTBA BoAbl. OCHOBaHMs. POib pacTBOPOB B MPUPOJE U B
YKW3HU 4YenoBeKa. KpyroBopoT BozbI B mpUpoe. 3arpsi3HEHUE MIPUPOIHBIX BoA. OXpaHa
Y OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus wHeopranumdyeckux coeauHeHuit. Oxcuapl.  Kiaccudukarms
OKCH/JIOB: coJieoOpa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIE) u
HecosneoOpaszyronue. Homenknarypa okcunoB. dusndeckue M XMMUYECKUE CBOMCTBA
okcuaoB. [lomyyeHne OkcuIoB.

OcnoBanus. Kiaccudukanus ocHOBaHUM: MIETOYM U HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknatypa ocHoBaHuil. PuU3WYEeCKHE€ W XUMHUYECKHE CBOMCTBA OCHOBAHMHI.
[TosrydyeHre OCHOBaHUI.

Kucnorel. Knaccudukanus xucinor. Homenknatypa kucinor. dusmyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOcTH MeTamnoB H.H. bekerosa. Ilonyuenue
KHUCJIOT.

Conu. Homenknatypa cosneil. @u3ndeckue U XMMHYECKHUE CBOMCTBA COJEH.
[lonyuenune comen.

I'eneTnueckas cBsI3b MEKy KJIacCaMU HEOPTaHUYECKUX COCIUHEHUN. Xumuueckutl
9KCNepuUMeHm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpPKAaHMUS KHUCIOPOJa B BO3JyXE, MOJYyUYECHUE,
cobupaHue, paclio3ZHaBaHWE W U3YUYCHUE CBOMCTB  KHUCIOpOJa, HAOJI0JACHUE
B3aMMO/ICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUSI BOSHUKHOBEHUS M MPEKpaIieHUs
ropenus (moskapa), O3HaAKOMJICHHE C 00pa3laMu OKCHIOB M OIMCAHUE WX CBOWCTB,
noJlyuyeHue, coOMpaHue, pacro3HaBaHWE M H3YyUYCHHE CBOWMCTB BOJOpojaa (TOpeHue),
B3aumojeicTBue Bojopoaa ¢ okcugoM wMeau (ll) (Bo3MOXHO UCIOJb30BaHUE
BUJICOMATEPHUATIOB), HAOJIOJeHHe OO0pa3lloB BEMIECTB KOJIMYECTBOM |  MOJb,
UCCIIeIOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHMS BEIIECTB C PAa3IUYHOM PaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JOJEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJIEUCTBHE BOJbI C METa/llaMH (HATPHUEM M KaJlbLiMeM) (BO3MOXHO
UCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB), UCCIIEIOBaHNE 00pa3I[0B HEOPTAHUYECKUX BEIIECTB



pPa3IMYHBIX KJIACCOB, HAOMIOJEHUE HM3MEHEHHS OKpPacKd HWHAUKATOPOB B PACTBOpax
KHUCJIOT U IIesiouel, nzyueHue B3aumozeicteust okcuaa meau (1) ¢ pactBopom cepnoit
KHUCJIOTBI, KUCJIOT C METaJUIaMH, PEaKLNil HEUTpaanu3aluu, MoJy4eHuEe HEPACTBOPUMBIX
OCHOBaHHWI, BBITECHEHHE OJHOTO METajla JIPYTMM U3 pPacTBOpa COJM, PELICHUE
AKCHEPUMEHTANbHBIX 33a/lad 1Mo TeMme «BaxHeilne KIacchl HEOPraHUYECKHUX
COCIMHEHUN).

Iepuoanuecknii 3akoH u Ilepuoanueckas cucrema xumu4eckux iemenros JI.H.
MenpaesieeBa. Crpoenne aTOMOB. XumMuueckas CBfI3b.
OKHCIUTETLHOBOCCTAHOBUTEIbHbBIC PEAKIIUU

[lepBble MOMBITKU KJIACCU(PHUKAIMKA XUMUYECKHUX 3JeMeHTOB. [loHsiTHE O rpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEJI0UYHO3EMETbHBIE METAJIJIbI, TAJIOT€HbI, MHEPTHHIE
rasbl). DJIEMEHTbI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUJIBI U TUAPOKCHIBI.

Ilepuonnueckui 3akoH. Ilepuomnueckas cucrema XuUMu4yeckux 3nemeHtoB J[.I.
MenneneeBa. Kopotkomnepuonnas u ummHHONepuoanas ¢opmel [lepuognueckoit
cucTeMbl XuMu4deckux anemeHToB /[ M. Menneneesa. Ilepuoas! u rpynnsl. Gusnyeckui
CMBICII IIOPSAIKOBOTO HOMEPA, HOMEPOB MIEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTtomHbIX siaep. M3otombl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aTOMOB NepBbIX 20 xumudeckux 3iemeHToB [lepuoanueckoi
cucreMbl JI.MI. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO OJJIEMEHTA II0 €ro
nonoxxeHuto B [lepnognueckont cucreme [[.1. Meneneena.

3aKOHOMEpPHOCTH HW3MEHEHHUSI paauyca AaTOMOB XUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYyNIIaM U NEPUOLAM.

3nauenue Ilepuonnueckoro 3akoHa u Ileproauyeckoil CUCTEMBI XUMHYECKHUX
AJIEMEHTOB JUJIS Pa3BUTHs HAYKHU U NpakTUKU. [[.M. MeHneneeB — y4€HbIN U TpaKIaHHH.

Xumuyeckass  cBsi3b. KoBaneHTHass (moJjispHasi ¥ HEMOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHus. OKUCIUTEIHLHOBOCCTAaHOBUTEIbHBIC peakiuu. IIporieccsl
OKHUCJIIEHUSA ¢ BOCCTAaHOBJEHUA. OKHCINUTEIM W BOCCTAHOBUTEIHU. XuMuueckuil
IKCNEPUMEHM.:

u3ydeHue oOpaslloB BEMIECTB METANIOB W HEMETAJJIOB, B3aWMOJICHCTBUE
TUAPOKCHAA ULHMHKA C pAacTBOpaMHM KHUCJIOT U IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX NPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIUi (TOopeHue,
pEeaKIuu pa3oKeHUsl, COETUHEHHUS).

Mesicnpeomemuvie cés3u
Peanuzanust MeXnpeAMETHBIX CBSI3€H NpU M3YYEHHH XUMHM B 8§ KJjacce

OCYIICCTBJICTCA YCPE3 UCIIOJIB30BAHHUEC KAK O6H_II/IX CCTCCTBCHHOHAYYHBIX HOHHTI/II>’I, TakK



U TOHSATHH,  SBISIONUXCS  CUCTEMHBIMH  JIJI1  OTACIBHBIX  TPEIMETOB
€CTECTBEHHOHAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHOHAYYHBIC TTOHSATHUS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHalM3, CHUHTE3, KiIaccu(uKamus, TEPUOANIHOCTh, HAOIIOJCHUE, HKCIECPUMEHT,
MOJICJTUPOBaHHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

duznka: mMaTepusi, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHI, H30TOIIHI,
PaJMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECCKUH 3apsj, BEUIECTBO, Telo, OO0BEM,
arperaTHOe COCTOSIHHE BEIECTBA, Ta3, (PU3WUYECKHUE BEIMYMHBI, CIUHUIIBI U3MEPCHUS,
KOCMOC, TUTaHEeTHI, 3BE37b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIE MOPOJBI, IOJE3HBIC
MCKOIIaeMbI€, TOTIJIMBO, BOJHBIC PECYPCHI.

9 KVIACC BemecTBo M XMMHUYECKas peaKIus

Ilepuonnueckui 3akoH. Ilepuomnueckas cucrema XumMuyeckux snemeHtoB J[.I.
MenpaeneeBa. CTpoeHHE aTOMOB. 3AaKOHOMEPHOCTH B U3MEHECHHU CBOWMCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAIHS, KA U UX COCIMHEHUNA B COOTBETCTBUU
C IIOJIOKEHUEM BJIEMEHTOB B lleprnoanueckon cucTeMe U CTPOEHUEM X aTOMOB.

CtpoeHue BelecTBa: BUIbI XUMUYECKOMN CBSI3U. THUIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAUIMYECKOW pEIIETKM U BHUAA
XAMHUYECKOU CBSI3H.

Knaccudukanuss m HOMEHKIATypa HEOPTaHMYECKUX BEHIECTB. XUMHUUYECKHUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJIacCaM HEOPTaHUYECKUX COCIUHEHHUM,
T€HETUYECKAas CBSA3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMUYECKUX peakiuii 10 pa3jIuvyHbIM NpU3HaKaM (10 YUCTy U
COCTaBy YYacTBYIOIIMX B PEAKI[MU BELIECTB, MO TEIUIOBOMY 3(PPeKTy, MO M3MEHEHUIO
CTEMECHEN OKHUCJICHUS XUMHUYECKUX DOJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTUIO
KaTanu3aropa). JK30- U SHI0TEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsitTue o ckopocTH XuMHUeckol peaknuu. I[lonstre 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHsATHE O TOMOTeHHBIX U TE€TEPOTreHHBIX
peakuusx. Ilonsatue o karamuse. [loHsiTHE O XMMHUUYECKOM paBHOBECHH. DakKTOpHI,
BIIUSIONIME HA CKOPOCTh XHWMHUYECKOM peakiud U TOJIOKEHUE XUMHYECKOTO

paBHOBECHSI.
OKHCIIUTENBEHO-BOCCTAHOBHUTEIBHBIE peakuuy, AJIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM pEaKIuu. CocraBnenue ypaBHEHUI

OKHCJIUTEIIPHOBOCCTAHOBUTEIBHBIX PEAKIIUKA C MCITOIB30BAHUEM METOJa JJICKTPOHHOTO
OasaHca.
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Teopuss 3IEKTPOJUTUYECKON JTUCCOLMALMH. IEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexaHuW3M AHCCOLMAIMKA BEIIECTB C PAa3IMYHBIMU BHUAAMU
xuMu4eckoit csizu. CreneHs aucconuanuu. CUIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu moHHOro oOMeHa. YcClOBHS TPOTEKAHHS pPEAKIUHA HMOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIC HOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIIOT, OCHOBAHUM 1
coJiell B CBETE MPEACTABICHUN 00 3JEKTpONUTUYECKON Aucconuanuu. KauecTBeHHbIE
peakiuu Ha UOHBI. [ToHsATHE O TUAPOTU3E CONEH.

Xumuueckuil SKCnepumMenm:

03HAKOMJIEHUE C MOJCIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUUYECKUX BEIIECTB
— METaJIJIOB M HEMETaJUIOB (rpaduTa U ajiMasa), CIOKHBIX BEIIECTB (XJIOpUAa HATPHs),
UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOW pEakiuu OT BO3JCUCTBUS
pa3MYHbIX (PAKTOPOB, HCCIEAOBAHUE DJIEKTPOINPOBOJHOCTH PACTBOPOB BEIECTB,
mpoliecca IUCCOIMAIMU KUCIOT, IIEJI0Yel U coyeil (BO3MOKHO HCIIOIB30BAHUE BUICO
MaTepuaioB), MPOBEJICHUE OMBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU MTPOTEKAHUS PEAKIUI
MOHHOTO oOMeHa (0Opa3oBaHUE OCaJKa, BhIJIETICHUE ra3a, 00pa30BaHUE BOJIbI), OTBITOB,
WUTIOCTPUPYIOMINX TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuii (TopeHue,
peaKkuy Pa3JIoKEHUs, COCIUHCHUS), Paclo3HABaHHWE HEOPraHWYECKUX BEIIECTB C
MIOMOIIBI0 KAaYECTBEHHBIX PEAKIWA HA WOHBI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJ1ad.
HeMmeTasnibl U MX coeIMHEHU S

O6miass  xapaktepucTtuka rajmoreHoB. (OCOOEHHOCTH  CTPOEHUS  aTOMOB,
XapakTepHble cTerneHn okucieHus. CtpoeHne W (Pu3MYecKue CBOMCTBA MPOCTHIX
BEILIECTB — TrajJloT€HOB. XUMHUYECKHE CBOWCTBA HAa MpUMeEpe XJopa (B3auMOACHCTBHUE C
MeTaJlylaMH, HEeMeTaylaMH, Iienodamu). XjopoBojopona. ConsiHas — KUCIIOTa,
XAMUYECKUE CBOMCTBA, MOJY4YCHUE, MPUMEHECHHUE. JleHCTBHE XJIOpa M XJIOPOBOJAOPOAA
Ha OpraHu3M yejioBeKa. BaxkHeiie XJ0puibl U UX HaXOXKJEHUE B PUPOJIE.

O6mas xapakrtepuctuka 3iemMeHTOB VIA-rpynmnbel. OcoOEHHOCTHM CTPOEHMS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CrtpoeHne u (U3UYECKHE CBOWCTBA
MPOCTBIX BEIIECTB — KHUCJIOpPOAa U Cephbl. AJIOTPONHBIE MOAU(UKAIIMK KUCIOpoAa U
ceppl. XuMmHYecKue cBoWcTBa cepbl. CepoBOAOpOMa, CTpoeHHUE, (U3MYECKue W
XUMHUYECKue cBoMcTBA. OKCUIBI Cephl KaK MPEACTABUTENIN KUCIOTHBIX OKCUI0B. CepHast
KHUCJIOTa, (PU3NUecKue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTEINS Kiacca
KUCIOT U crnenuduueckne). XUMHYECKHE pEakluu, JeKalmue B OCHOBE
IPOMBIIIUIEHHOTO Ccroco0a TMOJy4eHUsi CepHOMl KHUCIOThL. IlpumeHenue cepHoi
kucioTel. ConM CepHOM KHCJIOTHI, KadeCTBEHHash peakius Ha CyiabdaT-uoH.
Haxoxnenue ceppl U €€ COCOIUHEHHMHM B TPUPOJE. XHUMHUUYECKOE 3arps3HEHUE
OKpY’Karollel Cpeibl COSTUHEHUSIMU CePhl (KUCIOTHBIE JOXKIH, 3arpsi3HEHNE BO3yXa U
BOJ0OEMOB), CITOCOOBI €T0 MPEOTBPAIIECHUS.
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O6mas xapakrepuctuka neMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHBIC CTEMEHNU OKUCICHUS. A30T, paclpoCTpaHEHHUE B MPUPOJE, HU3HUICCKUE U
xummudeckue cpoiictBa. KpyroBopor azora B mpupojsie. AMMUak, ero ¢pu3nueckue u
XUMHUYECKUE CBOICTBA, MOJyYeHrue u npuMeHenre. Coau aMMOHMS, UX GU3HUYECKUE U
XUMUYECKHAE CBOMCTBA, NMpuMeHeHHe. KadecTBeHHass peakiusi Ha WOHBI aMMOHWS.
A3OTHast KucjoTa, € MoJiyueHue, PU3NYECKUe U XMMUYECKHE CBOMCTBa (OOIIHME Kak
IpEeCTaBUTENS Kilacca KUCIOT U crenupuyeckue). Vcrnonp30Banue HUTPATOB U COJIEH
aMMOHHSI B KA4eCTBE MHUHEPAIBHBIX yAOOpeHHH. XHMHYECKOE 3arpsi3HCHHE
OKpY>Kalollle cpebl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JOXK/IU, 3arpsi3HEHUE BO3/1yXa,
nouBbl ¥ BogoéMoB). Docdop, amtorponubie Moaudukanuu dochopa, GU3NIECKUE U
xumudeckue cBorctBa. Okcun gocdopa (V) u dochopHas kuciora, GU3MUIECKUE WU
XUMUYECKHE CBOMCTBa, moiydeHue. Hcmonb3oBanue QocdaroB B KauecTse
MUHEPAJIbHBIX yJI00pEHUH.

Ob6mass xapakrtepuctuka diemMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIC CTEIEHH OKHUCJICHHS. YTIEpOJ, aIOTPOIHbIE MOJU(PHUKALINU,
pacmpocTpaHeHue B TpHpojAe, (PU3HUECKHE W XUMHUYECKHE CBOWCTBA. AJCOpOITHS.
Kpyrosopot yriepoaa B npupojie. OKcupl yriiepoaa, ux GuU3NUecKrue U XUMUYECKUE
CBOMCTBA, JICHCTBHE HA KUBBIC OPTaHU3MBI, TTOJIYICHUE ¥ IPUMEHEHUE. IKOJTOTHICCKUC
npoOJieMbl, cBsi3aHHBIE ¢ okcusioM yriepoaa (1V), runoresa rio0aibHOTO MOTEIJICHUS
KJIMMaTta, MapHUKOBBIA 3P ¢deKT. YToipHas KUCIOoTa W e€ CoiM, uX (U3M4ecKue u
XUMUYECKAE CBOWCTBA, IOJYyYCHHE W TpPUMEHEHHE. KadecTBeHHas peakius Ha
kapOoHatroHbl. Vcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIUHE, MPOMBIIUICHHOCTA U
CEJIbCKOM XO35IMCTBE.

[TepBoHavyaibHBIE TIOHATHS 00 OpPraHWYECKHUX BEIIECTBAX KaK O COCIWHEHHUSIX
yriaepoaa (MeTaH, dTaH, STWIEH, alleTWJIEH, TaHOJ, TIHUIEPUH, YKCYCHas KHCJIOTa).
[TpupoaHbIEe HICTOYHUKH YTIIEBOIOPOJOB (YT0Jib, MPUPOJIHBIN Ta3, HE(PTh), TPOTYKTHI UX
nepepaboTku (O€H3MH), WX POJb B OBITY W MNPOMBIIUIEHHOCTU. [loHsiTHE O
OMONOTUYECKN BaXKHBIX BEIECTBAX: KUPAX, OCIKaxX, YrJIeBOJax — U UX POJIH B KU3HH
YyeJoBeKa. MaTtepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAaHMUECKUX COSAMHEHUM.

KpemHnii, ero pusndyeckue u XMMUYECKHUE CBOWCTBA, MOJyUYCHHE W MIPUMEHEHHE.
Coenunenust kpeMHusi B mpupojae. O0mue npencrabienust 00 okcuzae kpemuus (1V) u
KpeMHueBon kuciore. CHUIUKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
BaxHeiimme CTpOWTENbHBIE MaTepHalIbl: KepaMHWKa, CTEKJIO, IIEMEHT, OETOH,
xene300etoH. [Ipobaembr 0€30MacHOTO UCTIOIB30BAHUS CTPOUTEIBHBIX MAaTEPUATIOB B
TIOBCETHEBHOM JKU3HU. XUMUUeCKUll IKCNepuUMeHm.

U3y4eHue O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIMN Ha XJOPUI-WOHBI U HAOIIOJCHHE MPU3HAKOB UX
IPOTEKaHMs, OMbIThI, OTpaXkarolre GU3NIECKUe U XUMHUUYECKHUE CBOMCTBA raJlOr€HOB U
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UX COEQUHEHUN (BO3MOKHO HCIIOJIb30BAHUE BUJEOMATEPHUATIOB), O3HAKOMJIEHHE C
obOpasmamMu  XJIOpUJO0B (TAJIOTEHHUIIOB), O3HAKOMJIEHME C oOpasmamMu ceppl U ef
COEIMHEHUSIMU (BO3MOKHO KCIIOJIb30BaHUE BUICOMATEpUAJIOB), HAOIIOIEHHE TIpoliecca
o0yriIMBaHMs caxapa MoJj ACHCTBUEM KOHIICHTPUPOBAHHOUN CEpHOM KHUCIOTHI, U3yUYEHUE
XUMHUYECKUX CBOMCTB pa30aBlIEeHHOW CEpPHOW KHUCIOTHI, MPOBEJACHHUE KaueCTBEHHOU
peakuuu Ha cylb(ar-uoH U HAOIIOJIEHUE MPU3HAKA €€ MPOTEKaHUs, 03HAKOMIICHUE C
¢uznyeckuMu  cBoiicTBamHu  a3ota, (Gochopa U UX COCAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB), 00pa3liaMu a30THBIX U (POchHOpHBIX yT0OpEeHHIA,
noJiyueHue, coOupaHue, pacro3HaBaHUE M W3Y4YEHUE CBOWCTB aMMHUaKa, IPOBEICHUE
Ka4eCTBEHHBIX pPEaKUMi Ha MOH aMMOHMSA U (pocdhaT-MOH M U3yUEHUE NPU3HAKOB HMX
IIPOTEKaHMUs, B3aUMOJECUCTBUE KOHLUEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIbIO
(BO3MOYKHO HCMOJIb30BAaHUE BUICOMATEPUATIOB), U3yUYEHUE MOJEIECH KPUCTAIIIMUECKUX
pemérok anmasza, rpadura, QyinaepeHa, O3HAKOMIIEHHE C TIPOILIECCOM aicopOLUu
pPacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM HPOTMBOrasa,
NOJIyYeHHE, COOMpaHHe, paclO3HABaHUE M H3YyYEHHE CBOWMCTB YIJIEKMCIIOrO Tasa,
IPOBEICHHE KAueCTBEHHBIX pEaKIMil Ha KapOOHAT W CHJIMKAT-MOHbl U HM3YyYEHHE
IPU3HAKOB  MX  IPOTEKAaHWs, O3HAKOMJIEHHE C  MPOAYKIHMEH  CHIIMKaTHOU
IPOMBIIUIEHHOCTH, PpEIIEHUE 3KCIEPUMEHTANbHBIX 3aJady Mo TeMe «BaxHeimue
HEMETAJUIbl U UX COEAMHEHU». MeTa/uIbl M UX COeIMHEHUS

OOmas xapakTepuCTUKa XUMUYECKMX 3JIEMEHTOB — METaVIOB Ha OCHOBAaHMM UX
nosnokenus B llepuonnueckoit cucreme xummyeckux snemMeHtoB J[.M. MenaeneeBa u
ctpoeHns atoMmoB. CTpoeHMe MeTauioB. MeTtajmyeckas CBA3b M METalNINYeCcKas
KpUCTAJUIMUECKasT PEMIETKA. OJIEKTPOXMUMHUYECKUN psJ  HANpsOKEHUH METaJIOB.
duznyeckue W XUMHUYECKHME cBoiicTBa MeTauioB. OOmue crnocoObl MOTy4YeHUs
METaJIOB.
[TonsiTe 0 KOPPO3UU METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(cTanp, 4yryH, JIOPATIOMUHUN, OpOH3a) U X IPUMEHEHHE B ObITY U IPOMBIIIUIEHHOCTH.

[Ilenounble MeTamwibl: mojoxkeHue B Ilepuoanueckoil cucTeMe XUMHUYECKUX
snemeHtoB J[.M. MeHaeneeBa, CTpOEHHME HMX aTOMOB, HAXOXJICHHUE B MPHUPOJE.
®duznyeckre W XUMHUYECKHE CBOMCTBAa (Ha mpuMmepe HaTtpus U Kanus). OKcuabl U
TUAPOKCH]IBI HATpUA U Kaynd. [I[puMeHeHre neNnoYHbIX METaNIOB U UX COEUHEHUN.

[IlemoyHO3EMENBHBIE METAUIBI MArHUM U KAJIbIUM: TToJ0xkeHue B [lepuoanyeckon
cucreme xumuueckux sneMeHToB .M. MenneneeBa, CTpoeHHE UX AaTOMOB, HAXOXKICHUE
B npupoje. Ousznueckne M XMMHUUYECKHE CBOMCTBA MAarHus W Kajplus. BaxuHewniine
COCIMHEHUS] Kanblusl (OKCUA, TUAPOKCUI, coiiu). JKECTKOCTh BOABI M CHOCOOBI €&
YCTPaHEHHUS.
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AsroMuHUN: TiooxkeHue B [leprnoandeckoit cucteMe XuMuueckux semMeHTon J[. M.
MenpaeneeBa, CTpOCHHE aTOMa, HaXxOXJAeHUE B npupoje. Ou3ndeckue u XUMUUYECKUE
CBOMCTBa aTtOMUHUSI. AM(POTEpHBbIE CBOMCTBA OKCUIA U TUAPOKCH 1A aTFOMUHHUSL.

Keneszo: nmonoxenue B llepmoanueckoit cucreme xuMuueckux siaeMeHToB J[.U.
MenpaeneeBa, CTpOCHHE aTOMAa, HaXOXJAeHUE B mpupoae. OU3NUECKHE U XUMHUYECKUE
cBoicTBa xene3a. Okcuabl, ruapokcuabl u conu xenesa (I1) u xenesa (111), ux cocras,
CBOMCTBA M NOTy4YCHUE. XuMUUeCKUll SKCnepumMenm.

03HAKOMJICHHE C 00pa3IaMyd METaIOB U CIUIABOB, UX (PM3MYECKUMHU CBOMCTBAMH,
U3yYeHUE  pe3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO  HCHOJB30BAaHHE
BUJICOMATEPHUATIOB), 0OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KaJIbIUS U HATPUS C BOJAOU
(BO3MO>XHO HCTIOIB30BAaHUE BUICOMATEPUAIIOB), UCCIIEOBAHUE CBONCTB KECTKON BO/IBI,
mpoliecca  TOpeHHsl  JKele3a B KHCIOpoje — (BO3MOXKHO  MCIOJB30BAHUE
BUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIMN Ha MOHBI (MarHus,
Kalbliusd, anoMuHusd, nuHka, skeneza (1) u xeneza (ll), mequ (Il), HaGmonenue u
ONHUCAaHHUE TPOIIECCOB OKpAIIUBAHUS IUIAMEHU HOHAMHU HaTpusl, Kalus U KaJbLHs
(BO3MOKHO HCMOJIb30BAHUE BUIEOMATEpPUANIOB), MCCIEI0BaHHEe aM(POTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHHUS U TUAPOKCUIA [IMHKA, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BakHelIlre METaJUTbl M KX COCIMHEHUS. XUMUSA U OKPY/Kaolas cpeaa

BemecTtBa u Marepuasibl B IIOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XHUMHYECKUX peakiui B ObiTy. IlepBas momornis mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyKarolled cpenapl (mpenesibHas —AOMycTUMast
KoHIleHTpanus BemiecTB (ganee — IIJIK). Poib XuMuM B pelIEHHWH HSKOJIOTHYECKUX
npoOsieM. Xumuueckuii dKcnepumenm:

n3ydyeHue o0pa3loB MaTepuaioB (CTEKIIO, CIUIABbl METAJIOB, TOJIMMEPHbIE

MaTepualbl).

Mesicnpeomemuvie ces3u
Peanuzanust MeXnpeAMETHBIX CBS3€d NpU M3y4YeHMH XuUMHM B 9 Kjacce

OCYIIIECTBIISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATUM,
TaK W TOHSITUW, SBISIIOIIMXCS CUCTEMHBIMH JUISi  OTHEJIBHBIX  MPEIMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OO61ue ecTeCTBEeHHO-HAayYHbIEC MTOHSATHSI: HaAyYHBIN (DaKT, rUIoTe3a, 3aK0H, TEOPHs,
aHajgu3, CHUHTE3, KilaccuuKauus, NEPUOJAUYHOCTh, HAOMIOJACHUE, HKCICPUMEHT,
MOJICTUPOBaHUE, M3MEPCHHUE, MOJICb, SBJICHUE, MAapHUKOBBIM A()(PEKT, TEXHOJIOTHS,
MaTepuabl.

®dusukKa: Marepus, aroMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJI, WU30TOIbI,
PaaUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsll, MPOBOJHUKH, MOJTYNPOBOJIHUKH,
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TUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PpacTBOPUMOCTb, KpPUCTAJUIMUECKas pemETKa, CIUIaBbl, (pu3nueckue
BEJIMYMHBI, €IUHMIIBI H3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUJIAHETHI, 3BE3[BL,
Connue.

buonorust: ¢ortocunrtes, npixanume, Ouocdepa, SKOCHUCTEMa, MHUHEpPATHHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

I'eorpadusa: atmocdepa, rugpocdepa, MUHEpasbl, TOPHbIE MOPOJBI, IOJIE3HBIC
MCKOIIA€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHNHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOSHUS MPOTPaMMBbl OCHOBHOTO 00IIIET0 00pa3oBaHus
JOCTUTAIOTCS B XOJI¢ OOYYCHHMsS XHMHHM B CJIMHCTBE Y4YeOHOM M BOCHHMTATEIHHOU
JESTSIIBHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMH POCCHUCKIMHE COITMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH, TPHHITHIMH B OOINECTBE TpaBUJIaMH U
HOpPMaMH TIOBEJICHUS W CIOCOOCTBYIOT ITpOIlecCaM CaMOITO3HAHUS, CaMOPa3BHUTHSA M
COIMATTN3AIINN 00yJaIOITUXCA.

JIM9HOCTHEIC pe3yJIbTaThI OTpaKaroT TOTOBHOCTh o0yJaronuxcs
PYKOBOJICTBOBAThCS CHCTEMOW MO3UTHUBHBIX IICHHOCTHBIX OPHUCHTAIIMN M paCIIMpPEHHUE
OTBITa JIEATCIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YacTd: 1) MaTpHOTHYECKOTO
BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIICHUS K OTCYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY H
HAyYHOMY HACJICIMI0, TOHMMAaHHWS 3HAYCHHS XUMHUYECKOW HAyKd B JKU3HHU
COBPEMEHHOr0 OOIIeCTBa, CIOCOOHOCTH BIANETh JOCTOBEpHOM uHGpOpMaIMEel o
NEPEIOBBIX JIOCTMIKEHUSAX M OTKPBITUSAX MHPOBOM W  OTCYCCTBECHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa M OOIIECTBA,;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

IIPEICTABIICHUS O COLIMAIBHBIX HOPMaX M MPaBUJIaX MEKINYHOCTHBIX OTHOIIEHUI
B KOJUIEKTMBE, KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOUIECTBEHHO IMOJE3HOM,
y4eOHOUCCIIe10BaTENbCKON, TBOPUECKOM U IPYTUX BUAX AESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JIEATETBHOCTH  TMPU  BBINOJHEHUU  YUYEOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3IaHUH Y4eOHbIX
IIPOEKTOB, CTPEMJICHHs K B3aMMOIIOHMMAHHWIO M B3aWMOIIOMOIIM B IIPOLECCE ITON
y4eOHOU NEeATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IOBEJIECHUE M IOCTYNKU CBOMX
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TOBAapMILe C IO3ULIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEACTBUN ITOCTYNIKOB; 3) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUYECKHE NPEACTABICHHUS O BEHIECTBE M XHWMHUYECKOW pEakluHu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH U COCTABJISIOIIME OCHOBY
JUIsl IOHMMaHMsI CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHs IPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C IPUPOAHOU Cpeloi,
O POJM XUMHH B IIO3HAHMM OTUX 3aKOHOMEPHOCTEW; IO3HABaTEIbHbIE MOTHBBI,
HamnpaBJieHHbIE HA TMOJYYCHHE HOBBIX 3HAHUN MO XHUMHUU, HEOOXOAMMBIE ISt
00BsiIcCHEHUS HAOII0AAEMBIX ITPOLIECCOB U SIBJICHUI, IO3HABATEIbHOM, HH()OPMALIMOHHON
U YUTATeNbCKOM KYyJIbTYphl, B TOM UHCJE€ HABBIKOB CaMOCTOATEIBHOW pabOThI C
y4eOHBIMU TEKCTaMH, CIOPABOYHON JIMTEPaTypoOil, JOCTYIHBIMHU TEXHUYECKHUMHU
CpeacTBaMU HMH(OPMAIIMOHHBIX TEXHOJOTUH; HMHTEpeC K OOYyYEHHI0O U I03HaHUIO,
JT10003HATEIBLHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K €CaMOOOpa30BAHMIO, NMPOEKTHON H
UCCIIEIOBATENbCKOM AESITENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAalpaBJIE€HHOCTU U YPOBHS
oOyueHus B ganbHeiieM; 4) GopMHUPOBaHHUS KYJIbTYPbI 310POBbA:

OCO3HaHWE LEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOLIEHHSI K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3J0POBBII 00pa3 KW3HU, OCOZHAHKUE MOCIEICTBUN U HEMPUATHE BPEIHBIX
OpUBBIYEK (YyHOTpEOJIEHUS aJIKOrojisi, HAPKOTHUKOB, KYpEHHs), HEO0OXOJUMOCTU
coOJI0/IeHNs paBuJl 0€30IaCHOCTH NpH OOpaIIeHUH ¢ XUMHUYECKHMMH BEIIECTBAMH B
OBITY U peaIbHOU KU3HU; S5) TPYA0BOT0 BOCTIMTAHUS:

MHTEpeC K NPaKTUUECKOMY U3YUEHHIO MPOEeCcCHil U Tpyda pa3IudHOro poja,
yBaXXEHUE K TPyAYy U pe3yJbTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCJE HAa OCHOBE
NPUMEHEHUSI MPEIMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYaIbHOU
TPACKTOPUM MPOJNOJDKEHUS OO0pa3oBaHMs C YUYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOILIECTBEHHBIX HWHTEPECOB MW MOTPEOHOCTEH, YCHEIIHOW
npo(heCCHOHATIBHON JIEATETbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUI, T'OTOBHOCTH
alaliTUPOBATHCA B MPO(ECCHOHATIBHOM cpefie; 6) IK0JIOrH4ecKOro BOCIIUTAHMS S

HKOJIOTUYECKH [EJIECO00pa3HOE OTHOIIEHHUE K MPUPOJI€ KaK UCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyILeCTBOBAaHUS, IOHUMAaHNE LIEHHOCTH 310POBOT0 U 0€30IacHOIO

oOpa3a KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOJEHUS MNpaBHJl OE30MacCHOrO
NOBEACHUS MpU pabOTe ¢ BEUIECTBAMHU, a TAKXKE B CUTYaLMSIX, YTPOKAIOIIUX 3I0POBBIO
Y JKU3HHM JIIOJIEH; ClIOCOOHOCTH MPUMEHSTh 3HAHMSI, MTOJTydaeMble MPU U3yUYEeHUU XUMUH,
JUTA pEUICHUS 3a]1a4, CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOAHON CPEIOU, ISl TTOBBIIIEHUS
YPOBHSI 3KOJIOTUYECKOMN KYJIbTYpbl, OCO3HAHUS TJIO0AIBHOTO XapaKTepa IKOJIOTHYECKUX
npobsieM W MyTed HMX pelIeHUs IOCPEACTBOM METOJOB XUMHUH, SKOJIOTHYECKOTO
MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B IIO3HABATEIBHONW, KOMMYHUKATUBHOU U
COLMAJIbHOM ITPAKTHKE.
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METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeIMETHBIX pE3yJIbTAaTOB BBIICIAIOT 3HAYUMBIE ISt
dbopMupOBaHUS MHUPOBO33PEHUS OOIEHAYYHBbIE TOHATUS (3aKOH, TEOPHs, MPHUHIIMUII,
rumnoresa, pakt, CUCTeMa, MPoIecC, SKCIEPUMEHT U JIPYTO€.), KOTOPbIE UCIONb3YIOTCA
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX U MO3BOJSIOT HA OCHOBE 3HAHUI U3 3TUX
npeaMeToB (HOpMHUPOBATh MPEACTaBICHHUE O IIEIOCTHOM HAaydyHOM KapTHHE MUpa, U
yHUBEpCalbHble  y4eOHble  JeHcTBHUS  (MO3HABaTEelbHbIE,  KOMMYHUKATHUBHBIE,
pErylIATUBHBIE), KOTOphle oOecrneynBarOT  (QOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY IUIAHUPOBAHMIO M OCYILIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3HaBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUSA ba3oBbie
JIOTUYECKHe AeHCTBUA:

YMEHUS UCIIOIH30BATh TPUEMBI JIOTHYECKOTO MBITIUICHUS TIPH OCBOCHUH 3HAHUM:
pPacKphIBaTh CMBICT XHMHYECKHX TOHATHN (BBIACIATh WX XapaKTEpPHBIC IMPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMHU TOHSATHUSMHU), UCHOJB30BaTh MOHATHUS  JUIS
OOBSCHEHHsI OTACNBHBIX (DAaKTOB W SIBJICHHWM, BHIOMPATh OCHOBAHUSA W KPUTCPUHU IS
KJaccu(UKAMM XUMUYECKUX BEIIECTB U XUMHUYECKMX pPEaKlUid, yCTaHABIIMBAThH
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXJYy OOBEKTaMU HU3Y4YEHHS, CTPOUTH JIOTUUECKHE
paccyxneHus (MHIYKTHBHBIC, JCIyKTUBHBIC, 110 AaHAJIOTHWH), JEJaTh BBIBOJALI U
3aKJIIOYEHUS; YMEHUE MPUMEHSTh B TPOIECCe MO3HAHUSA TOHATUS (TPEIMETHBIE |
MeTanpeMETHBIE), CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIIOJIb3yeMble B XHMHH,
peoOpa3oBEIBATh MIUPOKO TMPUMEHSIEMbIE B XMUMHUU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUNA 3HAK (CHMMBOJI DJIEMEHTAa), XHMHYecKas QopMyna ¥ ypaBHEHHE
XUMHYECKON peakluy — MpH PEIIeHNH y4eOHO-TI03HABATENbHBIX 3a7a4, C YIETOM dTUX
MOJICJIBHBIX TIPEICTABICHUN BBISBISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH
U3y4aeMbIX OOBEKTOB — XMUMHUYECKHX BEIIECTB M XWMHUYECKHX PEAKIUH, BBIABIATH
o0mie 3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBSI3M W MPOTUBOPEUYUS B
M3y4aeMBbIX TIpolieccax u sBJeHusx. ba3oBble ucclieoBare/bCKue AeiCTBUS:

YMEHUE WCMOJb30BaTh IIOCTaBJICHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHMS, a TaKKe B Ka4eCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHHM; MPUOOPETEHUE OMBITA IO TUIAHUPOBAHUIO,
OpraHM3allii W TPOBEACHUI0 YYCHHUYECKHX HKCIEPUMEHTOB, YMEHHE HaOI0IaTh 3a
XOJIOM TIPOIECCa, CAMOCTOSITENIbHO MPOTHO3HPOBATh €ro pe3yibTar, (GopMyIupoBaTh
0000mIeHNsT W BBIBOJABI 1O pe3yjabTaTaM TMPOBEAEHHOTO OIbITa, HCCIIEIOBAHMS,
COCTaBJISITh OTYET O MPOJIETaHHOU padoTe.

Pabora ¢ undopmanmeii:
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YMEHHE BBIOMPATh, AHAM3UPOBATh U UHTEPIIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX
BUJOB ©  (QOpM  TPEACTABICHUSA, TMOJy4YaeMyl0 U3  pa3HbIX HCTOYHUKOB
(Hay4HOMNOMYJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcoel VHTepHETa), KpUTHYECKH OLIEHHMBATh INPOTUBOPEUMBYIO U HEIOCTOBEPHYIO
uHbOpMAIIMIO; YMEHUE MPUMEHSATh pa3jMuHble METOJbl M 3alpoChl MPH TMOHUCKE U
orOope MHpOpPMAIMU U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JUIsI BBITOJIHEHUS
yu4eOHBIX U II03HABATEIbHBIX 3aJla4 ONPEAEIEHHOrO0 THUMA, MPUOOPETEHHE OIbITa B
00JacTH UCTONb30BaHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBIIAJICHHE
KyJIbTYpOM  aKTMBHOIO  MCIOJIb30BaHUS  Pa3iIUYHBIX  IIOMCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMYy TMpencTaBieHus WHGOpMAIUU U
WUTIOCTPUPOBATh pElIaeMble 33J1a4yd HECIOKHBIMUA CXEMaMH, AUarpaMMaMH, APYTUMH
dopmamu TpaduKku U UX KOMOMHALMSIMM;, YMEHHE HCIIOJIb30BATh U aHAJIW3UPOBATh B
npolecce y4eOHOM M HMCCIENOBATENbCKOW AESATENBHOCTH WH(OPMAIMIO O BIWSHUU
IIPOMBIIUIEHHOCTH, CEJIBCKOTO XO35MCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPY’KAOLIEH
IIPUPOJHOM CPEJIBL.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eCTBHSA:

YMEHHE 3a/1aBaTh BOIPOCH! (B XO0J€ Auayiora U (WIM) AUCKYCCHUU) O CYILIECTBY
oOcyxaaemMoii TeMbl, (HOPMyYITHPOBATh CBOU MPEATIOKEHUSI OTHOCUTEIHHO BBITIOTHEHUS
NpeJIOAKEHHON 3aJjaun; MPUOOPETEHUE OMbITA MPE3ECHTALMU PE3YJIbTATOB BBIITOJIHEHUS
XUMHYECKOTO
JKCIepUMEHTa (J1a00paTOPHOTO OMbITa, JA0OPATOPHON pPabOTHI MO HCCIIEIOBAHUIO
CBOMCTB BelIECTB, Y4e€OHOrO0 MPOEKTAa); 3aMHTEPECOBAHHOCTh B COBMECTHOM €O
CBEPCTHUKAMH TI03HABATEIILHOW W HCCIIEIOBATENBCKON ACATEIbHOCTH TPH PEIICHUN
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTIACOBAHUS TO3UIIUN
(oOcyxneHus, oOMEH MHEHUSIMH, «MO3IOBbI€ IITYPMbD», KOOPIAMHALIMS COBMECTHBIX
JEeUCTBUM, OMNpeesieHne KPUTEPUEB IO OIEHKE KadyecTBa BBIMIOJHEHHOW palOOThl U

JpyTHE);

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE IEHCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONpPEAEHATh LENIH JCSITEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJMPOBaTH M TMpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NesTEeIbHOCTh, BBIOMpaTh Hauboisiee 3(PPEKTUBHBIE CIOCOOBI PEHICHUS YYEeOHBIX H
MIO3HABATENBbHBIX  3aJad, CaMOCTOSITEIbHO  COCTAaBIAATh WJIH  KOPPEKTUPOBATH
IIPEUIOKEHHBIA AITOPUTM IEUCTBUN IPH BBIIIOIHEHUN 33aJaHUNU C YYETOM IIOJTYyYECHUS
HOBBIX 3HaHUI 00 H3y4yaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIUSAX, OLEHUBATH
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COOTBCTCTBHC IIOJIYUCHHOI'O pE3yJibTaTa 3asiBJICHHOMN oein, yMCHHC HCIIOJIb30BaTh U
AHAJIM3UPOBATh KOHTCKCTHI, ITPCJIaracMbIC B YCIIOBUH SaﬂaHHﬁ.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocTaBe mpeaMeTHBIX pe3yJbTaTOB 10 OCBOEHUIO 00S3aTEIBHOIO COACPIKAHUS,
YCTaHOBJICHHOTO JTaHHOUW (pemepanbHO pabodeid mporpaMMOM, BBIJCISIIOT: OCBOSHHBIC
00y4JaroMMucs HayyHble 3HAHUS, YMEHUSI U CIIOCOOBI JACHCTBUH, cielupuiecKue s
NpeAMETHONW 001acTh «XUMUsS», BUIBI JEATEIBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHMS,
€ro UHTEPIpETALNH, MPE0OPa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYyalUsIX.

K koHiy oOydenuss B 8 kJiacce mpeiMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHUIA:

pacKpbpIBaTh CMBICII OCHOBHBIX XHUMHWYECKHX IOHATHI: aTOM, MOJIEKYJIA,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, CMECh (OJAHOPOJIHAA H
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAasi M MOJEKYJspHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas J0JII XUMHUYECKOTO 3JIEMEHTA
B COCIUMHEHUHU, MOJSIpHBIA  00BEM, OKCHJA, KHUCIOTAa, OCHOBaHUE, COJIb,
3JIEKTPOOTPULIATEIBLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peakiysl, Kiaccupukauus
pEeaKLMii: peakuuy COCIMHEHHMsSI, PEAKIIUU PA3JIOKEHUS, PEAKUNK 3aMELIEHUs, PeaKun
o0OMeHa, 9K30- U IHJAOTEPMUUYECKUE PEAKLMHU, TEIUIOBOM 3(P(EKT peakiuu, 1Ipo aToma,
AJIEKTPOHHBIN CJOW aroma, aTOMHas OpOuTaib, paguyc aroMa, XMMHUYEcKas CBS3b,
NOJIIpHAsE M HEMOJISIpHAs KOBAJIEHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas J0Js BelecTBa (IPOLEHTHas KOHIIGHTpalus) B pacTBOPE;
WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHIA U IPUMEHSATD 3TH
NOHATHUS MPU ONHCAHUM BEIIECTB M MX MPEBpPALICHUI; HCIOJIb30BATh XUMUYECKYIO

CUMBOJIMKY JJIs1 COCTaBieHUs (POpMYJI BELIECTB U
YPaBHEHUN XMMHWYECKUX PEaKIUi; ONPENENsATh BaJEHTHOCTb aTOMOB JJIEMEHTOB B

OMHAPHBIX COCAMHEHUAX, CTEIICHb
OKHUCJICHUSI 3JIEMEHTOB B OWHApHBIX COCAMHEHMSX, MPUHAJICKHOCTh BEUIECTB K
ornpeAenéHHOMY KJaccy COeIUHEHHH 1Mo popMyiaM, B XUMHUUECKOH CBS3U
(koBaJieHTHasT M MOHHAs) B HEOPraHUYECKHX COEIMHEHMSX; PAaCKpPbIBATh CMBICI

ITepuonnueckoro 3akona /.M. Menneneesa: neMOHCTpUPOBATh
NOHUMAaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX 3JEMEHTOB OT HX
noyiokeHus: B Ilepuoanyeckoil cUCTEME, 3aKOHOB COXPAHEHUsI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHOMOJIEKYJIIPHOTO YY€HHs, 3aKOHAa ABOTraJipo; OMKUCHIBATH
U XapaKTepu3oBaTh Ta0Iu4Hy0 GpopMmy lleproauyeckoit cuctemsl
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XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHS «IJIaBHas mnoiarpynna (A-rpynma)»y u
«mobounast moxarpymmna (b-rpymnma)», Mampile W OOJBIIME TEPHOABI, COOTHOCHUTH
0003HaueHus, KOTopbsle uMmerorca B Tabnuie «llepuognueckas cucreMa XMMHYECKUX
anemenToB J[.M. MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsal sAapa, oOIiee YHCIO DJIIEKTPOHOB U
pacmpesiefieHie HUX 10 DJIEKTPOHHBIM CIIOSIM); KJIacCU(UUIUPOBATH XUMHUYECKUE
3JIEMEHTBI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUYECKHE PeakIuu (M0 YUCIYy M COCTaBy yYacCTBYIOUIMX B PEAKIUU BEIIECTB, IO
TerioBoMy 3¢ (}eKTy); XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
BEIIECTB PA3JIMYHBIX KIJIACCOB, MOJTBEP)KIas OMUCAHHE NpPUMEpPaMH MOJICKYISIPHBIX
YPAaBHEHUM COOTBETCTBYIOIIMX XUMWYECKUX PEAKLUHM; IPOTHO3UPOBATH CBOMCTBA
BELIECTB B 3aBUCUMOCTHU OT UX KAUECTBEHHOT'O COCTaBa,
BO3MOXXHOCTH TIPOTEKaHUS XMMHUYECKUX TIPEBPAIICHUA B Pa3IWYHBIX YCIOBHSX;
BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO JOJI0 XHMUYECKOTO 3J€MEHTa Mo (opMylie COETUHEHHSI, MACCOBYIO JOJIO
BEIIECTBA B PACTBOpPE, MPOBOJIUTH PACUETHI MO YPABHEHHIO XUMHYECKOW pEaKIvu;
IPUMEHATHh OCHOBHBIE ONIEPALIUN MBICTUTEILHOM EATEIbHOCTH — aHAIU3 U CUHTES,

CpaBHEHUE, obo0u1eHue, CUCTEMATHU3ALIHIO, KJaCCU(PHUKALMIO,  BBISIBICHUE
NPUYUHHOCIIEACTBEHHBIX CBSI3ed — JUIsl M3YYEHHUS CBOMCTB BEIIECTB M XMUMHYECKUX
peakuui, ecTeCTBEHHO-HAYYHbIE METOJbl IIO3HAHUS — HaOJII0JCHHE, H3MEpEHHeE,
MOJIEJIMPOBAaHUE, SKCHEPUMEHT (peajbHbIi M MBICICHHBIN); CIEI0BaTh IpaBUIIaM
M0JIb30BAaHUSI XUMUYECKOM MOCyA0M 1 1a00paTOPHBIM

o0opy/OBaHUEM, a TaKXKe MpaBuUiiaM OOpalleHHs C BELIECTBAMH B COOTBETCTBUHM C
MHCTPYKIHUSMU IO BBINOJHEHUIO JAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYCHHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJAOPOAA U KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OINPEAEIEHHON MACCOBOM JI0JIEd paCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH U
IPOBOJUTh XUMHUYECKHUE SKCHEPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C IOMOIIbIO UHAMKATOPOB (JTaKMyC, (peHOoJI(PTaIenH, METUIOPAHXK U IPyTHUE).

K xoniy oOydenus B 9 kijiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAIOIINXCS YMEHUM:

PaCKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX MOHSATUN: XUMUYCCKUN IJIEMEHT, aTOM,
MOJIEKYyJa, MOH, KaTHOH, aHUOH, TPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, BAJICHTHOCTD,
AIIEKTPOOTPHIIATEIILHOCTh, CTEIIEHb OKHUCICHUS, XUMUYECKas PpEaKIus, XUMUYCCKas
CBSI3b, TEIUIOBOM A((EeKT peakiuu, MOJib, MOJSIPHBIA 00BEM, PAacTBOP, DIEKTPOJIUTHI,
HEDAJICKTPOJUTHI, DJICKTPOJIUTHYECKAsT JUCCOIMAINAS, PEaKIMd HWOHHOro OOMEHa,
KaTaam3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTHMbIe PpEeaKIluw,
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OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEaKLUU, OKHUCIIUTED, BOCCTAHOBUTEb,
OKHCJICHUE W BOCCTAHOBJICHHWE, aJIOTpOmus, aM(OTepHOCTh, XHUMHUYECKas CBS3b
(koBaJIeHTHasi, MOHHAs, METAUIMYECKasi), KpUCTA/UIMYECKass pemeTka, Koppo3us
METAJJIOB, CIUIABBI, CKOPOCTh XHWMHYECKOW PpEAKUHUH, NPEACIbHO JOMYyCTHUMAs
koHneHTparms [1JIK BemecTBa; WILTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX
MOHSATUN U IPUMEHATHITH
MOHSATUSI TIPU ONUCAHMM BEILECTB W HMX MPEBPAIICHUMN; HCIOJb30BATh XHUMHUYECKYIO
CHUMBOJIUKY JIJI1 COCTaBJICHUSI (POPMYIT BEIIECTB U
YPaBHEHUI XUMHUUYECKUX PEAKIMH; ONpeNesiTh BaJCHTHOCTb M CTENEHb OKUCICHUS
XUMUYECKUX IJIEMEHTOB
B COCIIMHEHUSX PAa3IUYHOTO COCTaBa, NMPUHAJIC)KHOCTh BEIIECTB K OINPEICIEHHOMY
KJIacCcy coeuHeHud mno dopmysiaMm, BUJ XUMHUYECKON CBsI3M (KOBAJIEHTHAs, MOHHA,
METaJJTMYeCKasi) B HEOPTaHMYECKUX COCJUHEHMSIX, 3apsj HOHA MO0 XUMHYECKOU
dbopmyie, xapakTep cpelbl B BOJHBIX pAacTBOpax HEOPraHMYECKUX COCIMHEHUMN, THUII
KPUCTALTAYECKON PelIETKU KOHKPETHOTO BEIECTBRA;
packpeiBath  cMmbicn  llepmogmueckoro  3akona J[.M. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 TOHMMAaHHE: OMUCHIBATh U XapaKTEpU30BaTh TaOIMUHYIO0 (HOopMy
[leproguyeckoid CHUCTEMBbI XUMUUYECKUX DJIEMEHTOB: pa3iuyaTh MOHSITUS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobounas noarpynna (b-rpynma)», mansie u OoJblIne
MIEPHUO/IbI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B TIEPUOJUUYECKON TaOnuIle, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKHUX HJIEMEHTOB (COCTaB U
3apsn sapa, 00IIee YUCIo AJIEKTPOHOB U paclpeeiieHue X MO JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB OJJIEMEHTOB M UX
COEMHEHUN B TIpejieax MajbIX MEPUOOB U IIaBHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB; KJ1acCCU(PUIIMPOBATh XUMUUECKHE DJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBRA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTAaBY YYAaCTBYIOIIMX B PEAKIUMU BEHIECTB, 10
TerioBoMy 3G (dEKTy, 0 U3MEHEHHUIO CTENeHEW OKUCIEHUS XMMHYECKUX JJIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATH) 0OmMME W crenudUuueckne XWMHUYECKHE CBOWMCTBA
MPOCTBIX U CIIOHBIX BEIIECTB, MOJATBEPIKasl ONMUCAHUE NMPUMEPAMHU MOJICKYJISIPHBIX U
VMOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUN; COCTABIATh YPaBHEHUS
AJIEKTPOJUTUYECKON TUCCOLIMAIIMU KUCIIOT, IEJIIOUYEN U COJIEN, TTOJHBIE U COKPAILIEHHBIC
YpaBHEHHS pEaKIMid HOHHOTO OOMEHa, YpPaBHEHUS pEaKIMi, MOATBEPKIAIOIINX
CYIIECTBOBAHME TE€HETHUYECKON CBSA3M MEXKAY BEIIECTBAMHU PAa3JIMYHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUN MTOCPEACTBOM
COCTaBJICHMsI DJIEKTPOHHOTO OajlaHca JTHUX PEeaKIUi; MPOrHO3WPOBATH CBOMCTBA
BEILIECTB B 3aBUCUMOCTH OT UX CTPOECHUSI, BO3MOKHOCTH
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NpPOTEKaHUs XUMUYECKMX TMPEBpPALICHUH B Pa3IUYHBIX YCIOBUSX; BBIYHUCIATH
OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIO
XUMHUYECKOTO 3JieMeHTa 1o ¢GopMysie COEAMHEHUS, MacCOBYIO JOJII0 BeIleCTBa B
pacTBOpe, MPOBOAMWTH PACUETHI MO YPABHEHHMIO XUMHUYECKOW peaklMH; COOJI0JATh
IpaBuJia OJIB30BaHUS XUMUYECKOM MOCY 101 1 1a00paTOPHBIM

o0opyoBaHMEM, a TaKKe MpaBuiia OOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHUIO U
coOupaHHio Tra3000pa3HbIX BEHIECTB (aMMHaKa M YIJIEKHCIOTO Tasa); MPOBOAMTH
peakiuu, MOATBEPKIAI0IINE KAUeCTBEHHBIM COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM MTyTEM XJIOPHUA-, OpOMUI-, OO -, KapOoHaT-, pocdarT-, CHIIMKAT-, Cyabhat-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS ¥ MOHBI H3YYCHHBIX METAJIOB, PUCYTCTBYIOTUE
B BOJHBIX PacTBOpaxX HEOPTraHWYECKUX BEIECTB; MPUMEHSTh OCHOBHBIE OTEpaluu
MBICJTUTEILHON JIESITENBbHOCTH — aHallu3 M CHUHTE3, CpaBHEHUE, 0000IIeHue,
CHUCTEMAaTHU3allNIO, BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — 11 H3yYCHHUS
CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIMH, €CTECTBEHHOHAYYHbIE METO/IbI MO3HAHUS —
HaOJII0ICHUE, U3MEPEHHE, MOJECIUPOBAHUE, SKCIIEPUMEHT (peaibHbIi U MBICTICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

8 KVIACC
HaumenoBaunue
Ne KommuecTBo OCHOBHBIE BUJIBI JIEATEILHOCTH
pa3aenoB U TEM Conepxanve 00ydeHHS
n/m 4acoB oOy4Jaronmxcs

y4eOHOTo IpeMeTa

Paznean 1. IlepBoHayaibHble XUMUYECKHE MIOHATHS
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denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

11

XUMUS — BaKHas
00/1aCTh
€CTECTBO3HAHUA U
MPAKTUYECKON
JIEeATEIILHOCTH

YCJIOBCKaA

[IpenqmeT xumuu. Posib XumMun B )KU3HU
yeaoBeKa. XUMUsSI B cCUCTEME HayK. Tena
1 BemiecTBa. GU3NUECKUE CBOMCTBA
BEIIIECTB. ATPEraTHOE COCTOSIHUE
BeniecTB. [loHsTHE O METOAAX TTO3HAHUA
B XUMHH. YUCTBIC BEIIECTBA U CMECH.
Crnoco0sI pa3eneHus: cMeceil.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMUUYECKOU MOCYJI0U, C
npaBuiIamMH paboThI B 1a0OpaTOpUu U
npueMaMu oOpaleHus ¢ J1a0opaTOpHbIM
000py1I0BaHUEM.

dusnveckre CBOMCTBa 00pa3IoB
HEOPraHUYECKUX BEIIECTB — METANIOB U
HEMETAJIJIOB.

CrniocoOnI pazeneHust cMeceit

(punpTpoBaHUE, BRITapUBAHUE,
JTUCTUIUIALIMSL, XpoMaTorpadusi).

PaCKpI)IBaTB CMBICJI U3Y4aCMBbIX MOHSITHUI.

PackpeiBaTh posib XMMUU B IPUPOJE U
YKU3HU YEJIOBEKA, €€ CBA3b C IPYTUMU
HayKaMHU.

PaznuyaTe yncThIE BEHECTBA U CMECH;
OJIHOPOAHBIE U HEOJTHOPOIHBIE CMECH.
Paznuuate pusundeckue u XuMru4ecKkue
SIBJICHUA.

CrienoBath aJIrOpUTMaM HUCTIOJIb30BAHUS
AKCIIEPUMEHTAIIBHBIX METOJ0B —
HaOJII0JICHUS U DKCIIEPUMEHTA.
HaGntonaTe u onucbiBaTh OOBEKTHI MIPU
IIPOBEJICHUN IEMOHCTPALUU U
71a00paTOPHBIX OMBITOB MO U3YYCHHIO
(M3HUECKMX CBOMCTB BEILIECTB, CIOCOOOB
pa3aeneHnsl CMECEN BEIIECTB.
[IpoBOANTE XUMUYECKUN SKCITIEPUMEHT
IpU pa3ziesieHuu cMecel (Ha mpumepe
OYMCTKH MOBAPEHHOM COJIN) B XO€
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denepanpHas pabouas mporpamma | Xumus. 8—9 kiaccsl (0a30BbIil YpOBEHbD)

JlabopamopHvie onvimol:

N3yuenune m onucanue (U3NYECKUX
CBOMCTB 00pa3lloB HEOPTaHUYECKHUX
BEILECTB.

N3yuenue cnoco0oB paszesieHus cMeceit
(C MOMOIIIbIO MarHuTa).

IIpakmuueckue pabomui:

Ne 1. IIpaBuna paboTsl B 1abOpaTOpuu 1
npuémbl oOpaleHust ¢ 1a00paToOpHBIM
000py1IOBaHUEM.

No 2. Paznenenue cMmeceil (Ha mpumepe
OYHCTKH MIOBAPEHHOM COJIN)

npakTudeckoi padotsl Ne 2. CrieoBaTh
paBuiIaM MOJb30BAHUS XUMHUYECKOU
OCYJI0M 1 TaOOPaTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
00pallleHHs] C XUMUYECKUMU BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKLHEH MpH

BBITIOJTHEHUH TTPAKTUYECKONH PabOThI
Ne 1.

BricTpauBath pa3BEpHYyThIE IHCHEMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM HaA
uHbOpMaIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
VCTIOJIb30BaTh U3YYEHHBIN TOHATHIHBIN
anmnapar Kypca XUMHUU

1.2.

BemniectBa u
XUMUYECKUE

peakiuu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
3neMeHThl. CUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocTbie U ClIOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE.

Xumnueckas  Qgopmyna.  BaneHTHOCTB
aTOMOB XMMHUYECKUX 3JIEMEHTOB.

3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB.
OTtHOcCUTENBbHAs aTOMHAsl Macca.
OTHOcUTENbHAsT MOJICKYJISIpHAs Macca.
MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA

Onpenenarb NPU3HAKU XUMHUUECKUX
peaKInii, yCIOBUS UX TPOTEKAHHUSI.
OOBACHATH CYIIHOCTh (PU3UIECKUX U
XUMUYECKUX SIBJICHUHN C TOYKU 3PECHUS
ATOMHO-MOJICKYJIIPHOTO YUCHUS.
KnaccudumupoBarh XuMUueCKre peakiuu
(10 YMCITy ¥ COCTaBY Pearupyrommx u
00pa3yromuxcs BEIIECTB).

CocraBnsath HopmyIbl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH W OTIPEIEIATh
BaJICHTHOCTH MO (hOpMyJIaM BEIIECTB.
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®denepanpHas padouast mporpamma | Xumusi. 8—9 kimaccel (0a30BbI YPOBEHB)

B COCIMHCHHHU.
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denepanpHas pabouas mporpamma | Xumus. 8—9 kiaccsl (0a30BbIil YpOBEHbD)

KomuuectBo BemnecTtBa. Mok, MonsipHas
Macca. B3anMocBs3b KoJIMUecTBa, MacChl
Y 9uCjia CTPYKTYPHBIX €IUHUIL BEIIECTRA.
Pacuétel mo hopmynamM XUMHUIECKUX
COCIMHCHUU.

OuU3NYCCKHE ¥ XUMHUYCCKUEC SIBJICHUS.
XruMuUuecKas peakius u e€ Ipu3HaKH.
3aKOH COXpaHEHUSI MacChl BEIICCTB.
XHWMUYECKUE YPABHEHUS.
Kiaccudukanus XuMHYECKUX peaKIIui
(coenuHeHUs1, pa3oXKEeHUs, 3aMEICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusznveckue CBOMCTBa 00pa3IioB
HEOPTaHMUYECKUX BEIIECTB — METAJIOB U
HEMETAJLIOB.

OO6pa3ipl BemecTB KOJUYSCTBOM 1 MOJIb.
dusnueckue sBjacHU (IIaBICHUE BOCKA,
TasiHUE JibJIa, pACTUPAHUE caxapa B
CTYTIKE, KATICHUE U KOHJICHCAITUS BOIBI).
XHUMHUYCECKHE SBJICHUS (TOPEHUE CBEUH,
IIPOKAJTMBAHUE METHOM IIPOBOJIOKH,
B3aMMOJICHCTBUE COJMIBI MJIN MeJla C
COJISTHOW KHCJIOTOM).

PaccraBnare koadpuimeHTs B
YPaBHEHUSX XUMUUYECKHUX PEAKITUH.
Habmronate 1 onmuceiBaTh 00BEKTHI

IIPY POBEJICHUH JICMOHCTPAITUN 1
71a00paTOPHBIX OIBITOB.

[IpoBOUTE BBIYUCICHHUS TIO (GopMysIam
XUMUYECKUX COCTUHEHUN M YpaBHECHUSIM
XUMHUUYECKUX PEaKIIHH.

[IpuMeHATh €CTECTBEHHO- HAy4YHbIE
METO/Ibl TO3HAHUS (B TOM YHKCIIe
HaOJII0/ICHHE, MOJICTTUPOBAHNUE,
SKCIIEPUMEHT U OCHOBHBIE ONIEPALIMU
MBICIINTEIILHOMN E€ATEIbHOCTH
(cpaBHeHuUe, KinaccudUKaIys)
BricTpanBath pa3BEpHYyThIE IHCHbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPON HA
uH(pOpMAIUIO U3 YUEOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCTIOJIb30BaTh U3YYEHHBIN TOHATHIHBIN
anmapar Kypca XuMuu
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HaGnronenue npu3HakoB MPOTEKaHUs
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denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

XUMUYECKUX PEAKIH (pa3yioKeHHe
caxapa, B3auMOJICCTBUE CEPHOU
KHUCIIOTHI C XJIOPUJIOM Oapus, MOJTydeHUE

u pasnoxenue ruapokcuaa meau (1) mpu

HarpeBaHUM, B3aUMOJICHCTBHUE Kee3a C
pactBopom cosii Meau (11). OnbIThl,
WJUTFOCTPHUPYIOITUE 3aKOH COXPAHCHHUSI
MAacCCHhlI.

Jlabopamopnvie onvimol: Co3naHue
MOJIEIIEU MOJIEKYJI

(I1apOCTEPKHEBBIX).

Onucanue  (QU3MYECKUX  CBOMCTB
00pa3I0B HEOPTaHMYECKUX BEILECTB —
METaJJIOB U HEMETAJIOB.

Habnronenue ¢puzndeckux (MaaBjieHue
BOCKa, TasHUE JIbJa) U XUMUYECKUX
(ropeHHe cBeUH, MPOKATMBAHUE METHON
MIPOBOJIOKH ) SIBJICHUM.

HaGnronenue u omucaHue NpHU3HAKOB
IPOTECKAHUSI XUMHUYECKUX PEaKIuin
Pa3HBIX THIIOB.

Buviuucnenus: 0THOCUTEIBHON
MOJICKYJIIPHOM MacChl BEIECTB,
MOJISIPHOM MacChl, MacChl BEITIECTB,
MacChl M KOJIMYECTBA BEIIECTBA;

30



®denepanpHas padouast mporpamma | Xumusi. 8—9 kmaccel (0a30BbIi YPOBEHB)

MacCCOBOH JIOJTM XUMHYECKOTO DJIEMEHTA
1o hopMyIie COeTUHEHUS;
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denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

10 YPaBHEHUAM XUMUYECKUX PEAKIUN:

KOJINYCCTBA, MAaCChl BCIICCTBA IIO
HN3BCCTHOMY KOJIMYCCTBY, MAaCCC
PCAarcHTOB UJIN IIPOAYKTOB pCaKIINHU

Hroro no paznemny

20

Pa3znen 2. BaxxHeine npeIcTaBUTeId HEOPraHNYeCKUX BellecTB
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denepanpHas pabouas mporpamma | Xumus. 8—9 kiaccsl (0a30BbIil YpOBEHbD)

2.1

Bosznyx. Kucnopo.

[Tousite 00
OKCHIaxX

Bosnyx — cMech razoB. CoctaB Bo3ayxa.
Kucnopos — sanemeHT 1 mpocToe
BelecTBo. Haxoxknenue kuciopojaa B
npupoze, Pu3nyecKue U XuMU4YecKre
CBOMCTBA (peakuuu ropeHust). OKCUabL.
[Tpumenenue kucnopoaa. CriocoOs
MOJIyYeHUS] KUCIIOpOoAa B JIA0OPATOPUH U
npombIlnieHHOCTH. Kpyrosopor
KUCaopoJa B mpuponae. O30H —
aJUIOTpoIiHasg MOAUGUKAIIUS KUCIOpOaa.
TeroBoit A HekT XUMHUUECKON peakiiuu,
TEPMOXUMHUYECKUE YPABHEHUSI, 9K30- U
SHJO0TEPMUYECKHE peaKkiuu. TOIINBO:
yTOJIb U METaH. 3arpsi3HEHUE BO3/1yXa,
YCUJICHHE MMAPHUKOBOTO 3 dekra,
pa3pylIeHHE 030HOBOT'O CJIOS.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

KaudectBenHOe onpeiesieHue coiep KaHus
KHCJIOPOJIa B BO3/IyX€E

[Tonydyenue, coOupanue, pacrio3HaBaHHe

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POpPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHHI XUMUYECKUX
PEAKLHMI C yYaCTUEM KHUCIOPOA.
XapakTepu3oBarh (OMUCHIBaTh) COCTaB
BO3/lyXa, (PU3NUECKUE U XUMUYECKUE
CBOMCTBa KHCIIOPOJa, CLIOCOOBI €r0
MOJIyYEHHUs], IPUMEHEHNE U 3HAUEHUE B
IPUPOJE U )KU3HHU YETIOBEKA.
CpaBHHBaTh peaKUU TOPEHUS U
MEJJIEHHOTO OKHCIJICHHUS.

OOBACHATH CYIIHOCTh IKOJIOTHYECKUX
po6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
BO3/1yXa.

CrnenoBaTh ipaBuiIaM 0€30MacHON PabOTHI
B J1abOpaTOpUU IIPU UCTIOIH30BAHUN
XUMUYECKOHN MocyAbl 1 000pyI0BaHus, a
TaK)Ke MpaBuiaM oOpaIIeHus C TOPIOYUMHU
BemecrsaMu. [imanupoBaTe
OCYUIECTBJISITh HA IPAKTUKE XUMUYECKUE
JKCIEPUMEHTHI,
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U U3y4YCHHUE CBOMCTB KUCIOPO/A.
Ha6nronenue B3anMo1eliCTBHSI BEIIECTB
C KACIIOPOJIOM U yCIIOBUSI BOSHUKHOBEHHUSI
Y IIPEKpAICHHs TOPEHUS (T1oXkKapa).
JlabopamopHmuwiii onvim:

O3HakomiieHHE ¢ oOpa3iaMu OKCHIOB U
ONMCAHUE UX CBOUCTB. [Ipaxkmuueckas
paboma: Ne 3. TlonyueHnue u coOupanue
KHUCJI0OpOJa, U3y4EHUE €ro CBOMCTB.
Buviuucnenus: MOJIEKYISIpHON MacChl
KHCJIOpOJa U 030Ha HA OCHOBAHUU
aTOMHOM MacChbl XUMHAYECKOTO
3JIEMEHTA; KOJIMYECTBA, MaCChl
BEILIECTBA MO0 YPABHEHUSM
XAMUYECKUX PEAKIINI

IPOBOJUTH HAOIIOACHMUS, 1€TIaTh BHIBOJIbI
10 pe3yibTaTaM dKCIIEPUMEHTA TPHU
POBEJICHUU JTaOOPATOPHBIX OMBITOB U
IPaKTHYECKON pabOTHI.

BEIYHCIATH KOJIMYECTBO BENIECTBA, 00BEM
rasa o gpopMmyJam.

VYyacTBOBaTh B COBMECTHOU paboTe B
TpyIIIeE.

BricTpauBath pa3BEpHYyTHIE IHCHBMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOM HA
uHdOpMaIUIO U3 YUeOHHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCTIOJIb30BaTh NU3YYEHHBIN TOHATHIHBIN
anmnapar Kypca XUMHUU
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2.2

Bonopon. Ilonsitue
0 KHCJIOTaX M COJIIX

Bonopon — anemeHT u npocTtoe
BelecTBo. Haxoxaenne Bonopona B
npupoze, Pu3nyecKue U XuMU4YecKre
CBOMCTBa, IPUMEHEHHUE, CIIOCOOBI
noxydeHus. Knueiorsl u conn.
MoutsipabIit 00BEM Ta30B. Pacu€Tsl 10
XUMHUYECKUM YPaBHEHUSIM.
Xumuueckuit IKCnepumenm:

Jlemoucmpayuu.
[Tony4yenue, coObupanue u

PackpbIBaTh CMBICT H3y4aeMbIX TOHSATHUI
Y TIPUMEHSTH 3TU MOHITHS IPU OMTMCAHUH
CBOWCTB BEILIECTB U UX MIPEBpAIICHUI.
XapakTepu3oBaTh (OMKUCHIBATH)
¢u3nueckre 1 XUMHYECKUE CBOICTBA
BOJIOPOJA, CIIOCOOBI €ro MOTyUYEeHHUS,
IpUMEHEHUE.

Cobupartb npubop i NOTyYEHUs
BOJIOpO/JIA.

Hcnonn3oBath XUMHUUYCCKYIO CHMBOJIUKY
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paciio3dHaBaHHUC BOAOPOJIA.

B3aumoneiicTBue BOgoOpoJa C OKCHJIOM

meau (I1).

JlabopamopHhuwiii onvim:
B3aumoelicTBrUe KUCIOT C METaJJIaMU.
lIpaxmuueckas paboma:.

Ne 4. Tlonyuenue u cobupaHue BoI0poa,
U3y4YECHHUE €r0 CBOUCTB.

Buviyucnenus:

00BEMa, KOJIMYSCTBA BEIIEeCTBa rasa

[0 €ro M3BECTHOMY KOJIMYECTBY
BEILIECTBA UJIN O0BEMY;

00BEMOB Ta30B 10 YPAaBHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHUI
ra3oB

JUISL  COCTaBJICHHSI (OPMYJ BEIICCTB,
MOJICKYJISIPHBIX YPAaBHCHUA XMUMHYECKUX
BOJIOPO/IA.
BBIUUCIATE MOJSIDHYIO MacCy BEIIECTB;
00BEM

peakuuid ¢ y4acTHUEM

KOJIMYECTBO  BEIIECTBA, rasa,
Maccy BEIIECTBa;

[TpoBOAUTH pacUETHI IO YPaBHEHUSAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BbEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEAKITHH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHYECKOU MOCYIbl U
000pyI0BaHUs, a TAKKe MpaBUiiaM
oOpallleHHs C TOPIOYKMMHU BEIIECTBAMU B
OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MIPAKTUKE XUMUYECKHUE dKCTIEPUMEHTHI,
IIPOBOIUTH HAOJIFOICHHMS, JISTIaTh BBIBOIBI
0 pe3yibTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe B
rpynmrme
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2.3

Bopa. PactBopsl.
[Tousitie 00
OCHOBAHUSX

dusnueckue concTBa Boabl. Boxa kak
pacTBOpUTENb. XHWMHYECKHUE CBOWCTBA
BOJBI.

OcHOBaHU4.

PackpbiBaTh CMBICH M3y4aeMbIX MOHSITUN
Y IPUMEHSTh 3TU HOHSATHS MPU ONMCAHUU
CBOMCTB BEIIECTB U UX MPEBPAICHUI.
XapakTepusoBaTh (HU3NIECKUE U
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PactBopbl. POk pacTBOpOB B pUpO/IE U
B KW3HU 4esoBeka. KpyroBopot Bozibl B
npupojie. 3arpsi3HeHUE TPUPOIHBIX BOJ.
OxpaHa ¥ O4YKrCTKa TPUPOJAHBIX BOJ.
HacpimienHbie 1 HEHACHIIIIEHHBIE
pacTBOpBI. PacTBOPUMOCTH BEILIECTB B
BoJie. MaccoBast 107151 BEIIECTBA B
pacTBopeE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

PacTBopenue BemecTB ¢ pa3nmuiHoOn
PacTBOPUMOCTBHIO.
B3anMopeiictTBue BOIBI C MeTaJIaMU
(HaTpueM U KaJIbIIUEM).

HccnenoBanue pacTBOPOB KUCIOT U
HIEJI0YEN ¢ MOMOIIBIO HHANKATOPOB.
JlabopamopHvie onvimol

Uccnenosanme ocoOEHHOCTENR
pacTBOPEHUS BEIIECTB C pa3InyHON
PacTBOPUMOCTBHIO.
[IpuroroBienue pacTBOPOB c
ONIPEAEIEHHON MacCOBOM  J0Je
pacTBOPEHHOIO BELIECTBA.

Ilpakmuueckas paboma

XUMHUYECKHE CBOMCTBA BOJIbI, €€ pOJIh KaK
pacTBOpUTENIA B MPUPOJHBIX MPOIECCAX.
CocTaBisATh ypaBHEHUSI XUMHYECKUX
peaKIuii ¢ y9acTUEM BOJIbI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
poOJieM, CBSI3aHHBIX C 3arpsi3HEHUEM
IPUPOJIHBIX BOJ, CIIOCOOBI OUYHMCTKHU BOIBI
OT MpHUMecei, MephI TI0 OXpaHe BOJ OT
3arps3HEHUS.

[InaHupoBaTh M OCYIIECTBIATh Ha
IIPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
IIPOBOIUTH HAOIIOICHHUSI, JIeJIaTh BBIBOJIBI
0 pe3yJIbTaTaM dKCIICPUMEHTA MPU
IPOBEJICHNUHU JTA00PATOPHBIX OIBITOB U
IPaKTUYECKON pabOTHI.

CrnenoBath npaBuiaM 0€30MacHON pabOThI
B JJaOOpaTOPHUU MPHU UCIIOIH30BaHUU
XUMUUYECKOU MOCY/IbI U1 000pYy10BaHUS.
[TpoBOIUTH BEIYKCIICHUS ¢ IPUMCHCHUEM
MOHSTHSI «MaccoBasl JIOJIS BEIIECTBa B
pacTBope».

BricTpauBath pa3BEpHyThIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C OTIOPOU Ha
uH(pOpMaIUIO U3 YUeOHHKA U
CIIPAaBOYHBIX MATEPHAIIOB, IPAMOTHO
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No 5. TlpurotoBieHue pacTBOPOB C
ONPEACTEHHON MAacCOBOM  JIOJIEU
PacTBOPEHHOIO BEILIECTBA.
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Buiuucnenus: ¢ ICNOIb30BaHUEM
IIOHATHA «MaCCOBas J0JIA BCIICCTBA B
pPacTBOpPECH

WCTIOJIb30BAaTh U3YUYCHHBIN MMOHATUHNHBIN
arnmapar Kypca XUMuu
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2.4

OCHOBHBIC KJIaCChI
HCOPIraHU4YCCKUX

COEIMHEHUN

11

Krnaccudukaiys HeopraHmueckux
coenunennit. Oxcuapl. Knaccuduxanus
OKCHJIOB: coJjieoOpasyroiine (OCHOBHbIE,
KHCIIOTHBIE, aM(DOTEpHBIE) U
HecolieoOpasyromue. Homenkiarypa
OKCcHJI0B. DU3NYECKUE U XUMUYECKHE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.
OcHoBanus. Knaccudukanus ocHoBaHUI:
IEJI0YM U HEPACTBOPUMBIE OCHOBAHMUS.
Howmenknatypa ocHOBaHuM. PU3NUECKHE
Y XUMHYECKHE CBOMCTBA OCHOBAHMIA.
[TosmyyeHne 0CHOBaHUM.

Kucnotsl. Knaccudukanus Kucior.
Homenknarypa kucnor. duznueckue u
XUMUYECKUE CBOMCTBA KUCIIOT. Psif
aktuBHOCTH MeTasuioB H.H. bekerosa.
[Tony4yeHue KHUCIOT.

Comn. Howmenknarypa coJIei.
du3nyecKne U XUMMHUYECKHE CBOWCTBA
cozeit. [lomyuenue comen.

'eneTtnueckasi CBsSI3b MEXKIY KjlaccaMu
HEOPraHUYECKUX COCIMHEHHUI.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

Knaccudumuposats nzyuaemoie
BEILIECTBA 110 COCTABY U CBOMCTBAM.
CocTaBnath (popMyIbl OKCUIOB, KUCIOT,
OCHOBAHM1, COJIEN U HAa3bIBaTh UX 11O
MEKIyHapOIHOW HOMEHKJIIATYypE.
[Iporno3upoBaTh CBOWCTBA BEIIECTB Ha
OCHOBE OOIIMX XUMUYECKUX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYIII BEUIECTB, K
KOTOPBIM OHHU OTHOCATCS.

CocTaBisaTh MOJEKYISIPHBIE YPABHEHUS
pEeaKLnii, HIUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOICTBA U CITOCOOBI
MOJTYYEHHUS] BEUIECTB U3yUYECHHBIX
KJIACCOB/TPYIIII, a TAKKE
MOATBEPKAAIOIINX TEHETUYECKYIO
B3aMMOCBS3b MEXAY HUMU. [ [pon3BoanTh
BBIYMCIICHHS T10 YPABHEHMSIM
XUMHUYeCKuX peakunid. [imanupoBats u
OCYLIECTBJIATh Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, MPOBOAUTH HAOIOICHNUS,
JieNaTh BBIBOJIBI IO PE3YyJIbTaTaM
9KCIIEPUMEHTA [TPU POBEIECHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
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O06pasipl  HEOPTaHMYECKUX  BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnbIThI, WUTIOCTPUPYIONTUE XUMUYECKUE
CBOMCTBAa  KJIACCOB  HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHhvie onvimoi

Ornpenenenue pacTBOPOB KUCIOT U
IET0YEHN € MOMOILBIO HHAUKATOPOB.
N3ydenune B3auMOAEHCTBUS KUCIOT C
METAJUIAMH, PEAKLUN HEUTPAJIN3aLUU.
BzanmopericTBue pactBopa cEpHOU
KHCITOTHI ¢ okcuoM meu (11).
[Tomy4yeHne HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHre 0qHOTO MeTallIa APYyruM U3
pacTBOpa CoJu.

IIpakmuueckas paboma

Ne 6. Pemenue skcnepuMeHTaIbHBIX
3a71a4 110 TeMe «BakHenIme Kiiaccel
HEOPTraHUYECKUX COCAUHEHUI.
Boruucnenus:

110 YPaBHEHUSAM XUMHUYECKON PEaAKIIUU:
KOJIMYECTBA BEIIECTBA, 00BEMA, MacChI 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WJIH MPOTYKTOB
peakuuun

pabor.

Crnenosarh npaBuiaaM 0€30MaCHOM
paboThI B J1aOOpaTOpUM TpHU
UCIOJIb30BAHUU XUMHUYECKOM

MIOCY/IbI U 000PYTIOBAHMSI.
BricTpauBath pa3BépHyThie MUCbMEHHbBIE
Y YCTHBIE OTBETHI C ONIOPOM HA
uH(pOpMAIUIO U3 YUEOHHKA U
CIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
VCTIOJIB30BaTh NU3YYEHHBIN TOHATHHBIN
anmnapar Kypca XUMHUU
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Hroro mo pazneny: 30

Paznen 3. Ilepnoanueckmii 3axoH u [lepnoanyeckas cucrema xumniecknx 3j1eMeHToB /[, U. Menaeneea. CtpoeHue
aToMoB. XUMHYeCKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIE PEAKIIMU
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3.1

ITepuoauueckuii
3aKOH U
[lepnonnueckas
cHCTEMa
XUMHYECKHUX

anementoB JI. W.

Menpeneena.
Ctpoenue atoma

[TepBbIe MOMBITKY KJIacCUPUKAITIU
XUMHUYECKUX JIEMEHTOB. [loHATHE ©
rpyIIax CXOAHBIX AJIEMEHTOB
(LI€JI0YHBIC U IIEJIOYHO3EMEIbHBIC
METaJIJIbl, TaJIOTeHbI, HHEPTHHIE Ta3bl).
DNeMeHTHI, KOTOpbIE 00pa3yroT
aMmdoTepHbIe OKCHJIBI U THAPOKCHUJIBI.
[lepunonnueckuii 3akoH. [leprnonnueckas
CHCTEMa XUMHUYECKHX AJIEMEHTOB

J.1. Menneneesa. KoporkonepunoaHas u
JUTMHHOTIEPUOIHAS] (POPMBI
[TeproanYecKoOil CUCTEMBI XMMUUYECKHUX
anemeHTOB [[.1. Menneneesa. [lepuonasl u
rpynnbl. PU3NYECKUN CMBICI
MOPSIZIKOBOIO HOMEPA, HOMEPOB TMeproa
Y TPYMNIIBI 2JIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX
saep. M3oromnbl. DnekTpoHsl. CTpoeHUe
AJICKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 XMMHUYECKHUX JIEMEHTOB
[leproanyeckoi CHCTEMBI

JAMN.  MengeneeBa.  XapakTepUCTHKA

XUMHUYECKOTO 3JIEMEHTA
no ero mnosoxeHuro B llepuoamueckoit
cucreme JI.1. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUSI painyca

PackpeiBaTh cMBICI IEPUOIUYECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TAOTHIIBI
«llepnoanueckas cucTeEMa XUMHYECKUX
anemeHToB [[.1. MeHnaeneeBa.
MopenupoBaTh CTpOEHHE aTOMa,
SHEPreTUYECKUX YPOBHEW U NTOTYPOBHEU
IIPU TTOMOIIY PUCYHKOB, DJIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpadguueckux Gopmyi. [loscHATh
(U3HYECKUIl CMBICT TOPAIKOBOIO
HOMEpa, HOMEPOB NEPUOIA U TPYIIIIBI
JJIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE SJIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUN, KaJIbLIUN
U UX COEMHEHUS MO MOJIOKEHUIO B
[Tepnonnueckou cucreme JI.1.
Menpgeneena.

OOBsCHATH 001IIE 3aKOHOMEPHOCTH B
WU3MEHEHHUH CBOMCTB XUMHYECKUX
AJIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, 3JIEKTPOOTPHULIATEILHOCTH,
BAJICHTHOCTH) U UX COCUHECHUI B
npezenax MaJblX NEPUOJIOB U IIIaBHBIX
MOATPYII C yYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTNYECKUX
CBOWCTB I10 TPYNIIaM U IIEPUOJIAM.
3nauenue [lepuoauueckoro 3akoHa u
ITepuoauueckor CUCTEMBI
XUMUYECKUX 3JIEMEHTOB I Pa3BUTHUS
Hayku U npaktuku. [[.1. Mengenees —
YUEHBIN U TPaKJaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3aumoperncTBre ruipokcuaa

MHKA C pacTBOPaMH KHUCJIOT U
uenoyer. MoaenupoBanue

CTPOCHUS MOJIEKYJ MPH MOMOIIHU
PHUCYHKOB, MOJIEJIEH, DIIEKTPOHHBIX

U CTPYKTYpHBIX opmyn. Tabnuia
«Ilepunonnueckas cucrema
XUMHYECKHUX djieMeHToB /[[.1.
MenpeaeeBay.

JlabopamopHvie onvimoi
O3HakomiIeHHE ¢ 00pa3amMu
METAJIJIOB U HEMETAJLJIOB

YyacTtBoBaTb B COBMECTHOM
paboTe B mape WM rpymre.
BricTpauBaTh pa3BEpHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C
oTopoil Ha WH(MOPMAITUIO U3
y4eOHUKa U IPYTUX UCTOYHUKOB, B
ToM uncie arepHera
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3.2

XUMHYECKasl CBSI3b.
OKXMCIINTEILHOBOCCTAHOBUTEILHEIC
pPCaKInu

Xumudeckas cBs3b. KoBaneHnTHas
(ToJisipHAst U HEMOJISIPHAS) CBA3b.
DIEeKTPOOTPULIATEHHOCTD
XUMHYECKHUX 3JIeMeHTOB. MoHHas
cBs13b. CTENIEHb OKHCIICHMUS.
OKucnuTeNnbHO-

BOCCTAHOBUTEJILHbBIC peaKIuu.
[Tpoueccnr

PackpeiBaTh CMBICT H3y4aeMbIX
MIOHATHH. OnpenensiTh

XMMHUYECKOM CBSI3U B COCIUHCHUU.

MopnenupoBaTb CTPOECHHUE
MOJIEKYII opy  TOMOIIU
PHUCYHKOB, MOJIEJIEH,
ANEKTPOHHBIX M  CTPYKTYPHBIX

dbopmy.

BHU/I
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OKHCJICHHS] M1 BOCCTAHOBJICHHS.
OkucauTeI ¥ BOCCTAHOBUTEIIH.
XHAMHUYECKUMN KCIIEPUMEHT: U3YUYEHUE
00pa3iioB BEIIECTB METAJIJIIOB U
HEMETaJlJIOB, B3aUMO/ICHCTBHE
TUIPOKCHUJIA IIMHKA C PACTBOPAMU KHUCJIOT
U IIEJI0YEH, TPOBEJCHUE OIIBITOB,
WUTIOCTPUPYIOUIUX TTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHus,
COCIMHEHUSA ).

Xumuueckuit IKcnepumenm:
Jlemoucmpayuu.

OnbIThI, WITIOCTPUPYIOIINE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHus,
COEMHEHNS )

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBJIeHUs (HOPMYJI BELIECTB,
AJIEKTPOHHOIO OaJlaHCa PEaKIIHiA.
Onpenensite CTENeHb OKUCICHHUS] aTOMOB
XUMUYECKUX DJIEMEHTOB 110 (JOpMyiaMm H
COCTaBIATH (POPMYJIIbI OMHAPHBIX
COEAMHEHUM 10 CTETIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX DJIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBUTENb. PaccTaBisiTh
KOA(PPUIIMEHTHI B CXeMaX MPOCThIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJIOM 3JIEKTPOHHOTO
Oananca.

Ha6nronaTe XuMH4eCcKue OnbITHl 110
IJ1aHy, aHAIU3UPOBATh U JIETaTh
BBIBO/IBI.

Ucnons3oBate UKT pgiust co3maHus
MOJIENICH, MOJATOTOBKU MPE3CHTALINM,
JIOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEPHYTHIE MNCbMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
UHpOpPMAIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHUKOB, B TOM unciie IHTepHeTa

Hroro no paszneny

15

PesepBHOE Bpems
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OBIIEE 4YMCJIO YACOB 68

110 ITPOT'PAMME

9 KJIACC
HaumenoBaunue

Ne KommuecTBo OCHOBHBIE BUJIBI IEATEILHOCTH
pa3aeIoB U TEM Conepxxanue 00ydeHHs

/o JacoB 00yJarommxcs

y4eOHOTro ImpemeTa

Paznen 1. BemecTBO M XMMHUYECKHE PeaKIIMU
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1.1

[ToBTOpEHUE 51
yrayOneHue 3HaHUH
OCHOBHBIX pPa3JeoB
Kypca 8 Kiacca

[lepnonnueckuii 3akoH. [leprnoanueckas
CHUCTEMa XUMHUYECKUX 3neMeHToB JI. .
MenpaeneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB
XMMHUYECKUX JJIEMEHTOB NIEPBBIX TPEX
MIEPUOJIOB, KaJlvsl, KaJIbIIU U UX
COE€IMHECHHUN B COOTBETCTBUU C
IIOJI0KEHHUEM DJIEMECHTOB

B llepnoanueckon cucteMe U CTPOEHUEM

HX aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMUYECKOM
CBsI3U. THIIBI KPUCTATINYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEIIIECTBA OT TUIA KPUCTAJIINYECKOM
PELIETKHU U BUJIa XUMHUYECKOM CBSI3H.
Knaccuduxanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX BEIIECTB. XMUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSILIMXCS K
Pa3IMYHBIM KJIaccaM HEOPTaHUYECKUX
COEMHECHUI, TeHeTHYCCKas CBS3b
HEOPTaHUYECKUX BEIECTB.

XapakTepu3oBaTh XUMUYECKUE FJIEMEHTHI
MIEPBBIX TPEX MEPUOJIOB, KAIIKS U KIS
10 UX MOJIOKEHUIO B [Ieprnoanueckon
cucteme /. 1. Mennaeneena.
KnaccudunmpoBaTs 1 Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA N3YUEHHBIX
KJIACCOB.

OnuceIBaTh ob1ue XAMHUYECKHUE
CBOWCTBA BEILIECTB PA3JIUYHBIX KIJIACCOB,
MOJITBEPKIaTh CBOWCTBA IPUMEpPAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMHUYECKUX
peaKuuii.

OnpenensaTh BUJ XUMUUECKOW CBA3W U THUIT
KPHUCTAJIIMYECKON PEIETKU BEIIECTBA.
[IporHo3upoBaTh CBOMCTBA BEIIECTB B
3aBUCHUMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BEpHYTHIE MUCHMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOM HA
uH(pOpMAIUIO U3 YUeOHHKA U
CIIPAaBOYHBIX MAaTEPHUAIIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm: VCIIOJIb30BaTh U3YYEHHBIN ITOHATUHBIN
Jlemoncmpayuu: 03HAKOMIIEHUE C almapar Kypca XuMHuu

MOJEIISIMU KPUCTAJUIMYECKUX PELIETOK
HEOPraHUYECKUX BEILECTB — METAJUIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIOKHBIX BEILIECTB (XJI0pHUIa HATPUs)
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1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHYECKUX
peaKunit

Knaccudukanus XuMuuecknx peaxiun
110 Pa3JIMYHBIM MpU3HAKaM (10 YKCTTY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BEILIECTB, MO TEIIOBOMY A PeKTy, 1o
M3MEHEHUIO CTENIEHEW OKUCIIECHUS
XUMUYECKUX IJIEMEHTOB, TI0
00paTUMOCTH, 110 YYACTHUIO
KaTajau3aropa). JK30- U
AHIOTEPMUYECKUE PEAKIIUH,
TepMOXUMUYECKHE ypaBHeHUs. [loHsTHE
0 CKOPOCTU XUMUYECKOM peaKkiuu.
[Tonsitue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKITUSIX.
[ToHsATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakusx. [lonstrue o karanuse.
[ToHsITHE O XUMHUYECKOM PaBHOBECHH.
dakTophl, BIUSIONME HA CKOPOCTh
XUMHYECKON peaKIny 1 TOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC

PackpbIBaTh CMBICT U3y4aeMbIX TIOHITHM
Y IPUMEHSTH 3TH NOHATHUSA IIPHA ONUCAHUHN
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
KnaccupuuupoBaTe XUMUYECKUE PEAKIIUU
10 Pa3JINYHBIM IIPU3HAKAM.
YcranaBauBaTh 3aBUCUMOCTD CKOPOCTH
XUMHYECKOMN PEAKLIUU OT Pa3INYHBIX
¢dbakTopoB.

IIporanosupoBaTb BO3MOKHOCTH
IIPOTEKAHKS XUMUYECKHUX NIPEBPALLEHUM
B Pa3IU4HBIX YCI0BUAX. OnpenensaTh
OKHCIIUTEIIb U BoccTaHOBUTEND B OBP.
CocTaBiATh 3JEKTPOHHBIN OaaHc
peaKkuuu.

IIpon3BOAUTH BEIYUCIIEHUS 10
XUMHAYECKUM YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU IPYIIIIE.

BricTpauBaTh pa3BEpHYTHIE IUCHMEHHBIE
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peaKImu, SJICKTPOHHBIN OaTaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHLHOM
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCIIUTETHHO-BOCCTAHOBUTEIIbHBIX
peaKIMii ¢ NCIOIb30BAaHUEM METOA
AJIEKTPOHHOIO Oananca. Xumuueckui
IKCnepumenm:

Jlemoncmpayuu.

HccnenoBanue 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKON pEeaKkIUu OT BO3AEHUCTBUSA
pa3IMYHBIX (PAKTOPOB.

OnbIThI, WJUTIOCTPUPYIOLIUE IPUMEPDI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX
peakuuii (ropeHue, peakuu pas3ioKeHus,

COCJITMHECHUSA).
Bvluucnenus: KOIMYeCTBAa BEIIECTBA,
o0béMa W Maccel pPEareHToB WU

IIPOAYKTOB 110 YPABHEHUAM XUMHUYECKUX
peakun

U YCTHBIE OTBETBI C OIIOPOH Ha
uHopMaImio u3 ydeOHMKa U
CIOpPaBOYHBIX MaTEpHaOB, TIPAMOTHO

VCIIOJIb30BaTh W3yYECHHBIM MOHSATUWHBIN
anmapar Kypca XuMuu
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1.3

DIEeKTpOIUTHYECKAs
JTUCCOLIMAITHS.
XUMHAYECKHE
peakuuu B
pacTBopax

Teopus ANEKTPOIUTUIECKON
JUCCOLIMALINH. DIEKTPOIUTHI U
HEAJIEKTPONIUThL. KaTHOHBI, aHMOHBL.
MexaHn3M JIUCCOLUUALINU BEIIECTB C
Pa3IMYHBIMHA BUJAMUA XUMHYECKOMN
cBsi3u. Ctenenpb quccouuanuu. CUiibHbIC
U cIa0bIe DJICKTPOJIUTHI.

Peaxiiuu nonnoro oomeHa. Y cioBus

PackpbiBaTh CMBICH U3y4aeMbIX HOHSATHM,
a TaKXe€ CMBICJI TEOPUU
3JIEKTPOJIMTUYECKON AUCCOLMAIINH.
OOBSACHATH TPUIUHBI
3JIEKTPONPOBOAHOCTH BOJIHBIX PAaCTBOPOB
BEIIECTB, PA3INYaTh CIa0bIe U CUIIHHBIC
3JIEKTPOJIUTHI.

CocTaBIsITh ypaBHEHUS TUCCOIAAITUN
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MTOJTHBIE ¥ COKPAIIEHHBIEC HOHHBIE
ypaBHeHHS peakinii. CBOMCTBA KUCIIOT,
OCHOBAHHWH U COJIEM B CBETE
MIPEACTABICHUH 00 IIEKTPOIUTUIECKON
nucconuanyu. KauecTBeHHbIE peakinu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 351eKTpONIpPOBOITHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JTUCCOIUAIINY KUCIIOT, IIeJIoued u
coJiei (BO3MOYKHO MCITOJIb30BaHUE
BHJICOMATEPHUAJIOB).

OMBITHI, WILTIOCTPHUPYIOIIHNE TPU3HAKU
IPOTEKaHUS peaKuii HOHHOTO OOMeHa
(oO6pa3oBaHue ocajika, BbIJICJICHHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacno3naBanne HeOpraHMIECKUX
BEIIECTB C TTIOMOIIBI0 KAYECTBEHHBIX
peakiuii Ha UOHBI.

JlabopamopHhuwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax
AIEKTPOTUTOB (C 0Opa30BaHUEM OCAJIKA,

KHUCJIOT, IIEJIOYEeH M COJICH, IIOJHBIC M
COKpAalEHHbIE  WOHHBIE  YpPaBHEHUS
XUMHUYECKUX PEAKIMNA MOHHOTO OOMEHa,
KpaTKue HWOHHBIC YpPaBHEHMS MPOCTHIX
peaKUMi TUAPOIIN3A COTICH.
XapakTepru3oBaTh OOIINE XUMUUECKHE
CBOICTBA BEILIECTB PA3TMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IEKTPOJIUTHIECKON
JMCCOLMALINM; TTOATBEPKAATh CBOMCTBA
IpUMEpPaMH MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHU XUMUYECKUX PEAKIIHM.
Pemiars sxcriepuMeHTaNbHBIE 33/1a4U 110
TEME.

[InanupoBars u OCYILIECTBJIATh  Ha
NPAKTUKE XUMHUYECKUE HKCIIEPUMEHTHI,
MPOBOUTH HAOJIOJEHUS, JeJaTh BBIBOIbI
Mo pe3yJibTaTaM dJKCIEpUMEHTa MpH
POBEICHUH J1a0OPATOPHBIX OIBITOB U
MPAKTUYECKUX PaOOT.

CrnenoBath npaBuiaM 0€30MacHON pabOThI
B 1a00OpaTOpUU IPH UCTIOTH30BAHUN
XUMUYECKOHN MOCYAbl U 000PYI0BAHUS.
[TIpoBOIUTH BHIYUCIEHUS IO XUMHYECKUM
YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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BbIJICJICHUEM Tra3a, 00pa30BaHUEM BOJIbI).
IIpaxmuueckas paboma:
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No 1.

3aJaa4 110 TEMC.

Pemenue OKCIICPUMCHTAJIBHBIX

Buviyucnenus: no ypaBHEHUSIM
XUMHUYECKUX PEAKIUN

B [1ap€ WJIM TPYIIIIE.

BricTpanBath pa3BEpHyThIE IMCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU HaA
uHPOPMAITUIO U3 yUeOHHUKA U IPYTHX
UCTOYHUKOB UH(QOPMAIINH, B TOM YHUCIIE
HNuTepuera

Hroro no pazneny

17

Pasznea 2. HemeTasIbI 1 UX CO€IMHEHUSA
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2.1

OOmas
XapaKTEPUCTHKA
XAMHAYECKHX
9JIEMEHTOB
VIIA-rpynmsi.
["'anorennl

OO6m1ast xapaKTepUCTHKA raJOreHOB.
Oco00EeHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEPHBIE CTETIEHU OKUCIICHHUS.
Ctpoenue u puznyecKue CBOMCTBa
MPOCTHIX BEIIECTB — FaJOr€HOB.
XUMHYECKHE CBOWCTBA HA IPUMEPE
xJiopa (B3auMOJICHCTBUE C METAIJIAMH,
HEeMeTallJIaMH, IIeJI0YaMu).
XnopoBonopoa. ColiiHast KUCJIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
IpuMeHeHue. JleucTBre Xaopa u
XJIOPOBOJOPOJa HA OPraHU3M UYEJIOBEKA.
Baxueitmme x10puabl 1 UX HAX0XKICHUE

B TIPUPO/IC.
Xumuueckuii IKCnepuUMeHm:

Jlemoncmpayuu:

OnbIThI, OTpaXxarolue GU3nIecKue u
XHUMHYECKHE CBOMCTBA raJIOTCHOB U UX
COEJIMHEHUH (BO3MOKHO MCIIOJIb30BAaHUE

OOBACHATH 0011IME 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB HEMETAJIOB U UX
COCAMHEHNH B IPEIENIax MaJIbIX
NIEPUOJOB U TJIABHBIX MOATPYIIII
[Teproauueckoil CHCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapaxkTepu3oBaTh (HU3HUECKUE U
XUMHYECKHE CBOMCTBA IIPOCTHIX BEILECTB
raJIOTeHOB (Ha IpUMepe XJIopa) U
CJIO’KHBIX BEILIECTB (XJIOPOBOJIOPO/IA,
XJIOpU/JIa HATPpHs ), CIIOCOOBI UX
IIOJIyYEHHsI, IPUMEHEHNUE U 3HAYCHNUE B
IIPUPOJIE U KU3HU YEJIOBEKA.
Onpenensite XJI0pUI-UOHBI B PACTBOPE.
[InanupoBaTh M OCYILECTBIIATh HA
IPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
IPOBOJUTH HAOJIIOICHMS], I€TaTh BBIBOIbI
10 pe3yJibTaTam
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BU/IEOMATEPHAJIOB).
O3zHakomiieHHE ¢ 00pa3lamMu XJIOPUIOB

(raJoreHuI10B).

JlabopamopHhuwiii onvim:

N3ydeHue CBOWCTB COJISTHOW KUCIIOTHI.
[IpoBeneHrEe KaUEeCTBEHHBIX pPEaKIUi

Ha XJIOPUA-UOHBIL. [Ipakmuyeckast
paboma

No 2. TlomydyeHue CONSTHOW KHUCIOTHI,
VU3y4YEHHE €€ CBOWCTB.

Buruucnenus: 1o ypaBHEHUSIM
XUMHUYECKUX peakIui, €ClIM OJUH W3
peareHTOB JiaH B H30BITKE

AKCIIEPUMEHTA npu MIPOBEICHUU
1a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CrnenoBarb npaBuiaaM O€30MaCHOM
paboThI B J1aOOpaTOpUM MpH
UCTIOJIb30BaHUN XUMUYECKOU

oCy/Abl 1 000PYIOBaHMUS.

BricTpauBath pa3BépHyThIC MUCHbMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOM Ha
uH(pOpMaIUIO U3 YUeOHHUKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
VCTIOJIB30BaTh NU3YYEHHBIN TOHATHIHBIN

arnmapar Kypca XUMuu
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2.2

Oo6mmas
XapaKTepUCTUKA
XUMHUYECKUX
sanemeHToB VIA-
rpynsl. Cepa u e€
COCJIMHEHHUSI

OO1as xapakTeprCTHUKa SJIEMEHTOB
VIA-rpynnel. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

Ctpoenue u pu3nIECKre CBOWCTBA
IPOCTBIX BEIIECTB — KUCIOPOAA U CEPBHI.
AnnoTtponHble MOAU(GUKAIIMYA KHCTIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBojiopo/1, cTpoeHue, GU3NIECKUE U
XUMUYECKHE CBOMCTBA.
Oxcuapl  cepbl  Kak  MIPEICTaBUTENN
KHUCIIOTHBIX OKCHJIOB.

CepHas  kucnora,  (Qu3HYecKHe U
XUMHUYECKHEe CBOMCTBA (00IIHe KakK

OOBsCHATH 001IIME 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB 35ieMeHTOB VIA-
TPYIIIIBI U UX COCIUHEHUN C YUETOM
CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh PU3NUECKUE U
XMMHUYECKUE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHEHUM
(cepoBOI0pO/Ia, OKCHIOB CEPBI, CEPHOI
KHUCIIOTHI, CyJb(aToB), CIOCOOBI X
MIOJTYYCHMS, MPUMECHCHHUE U 3HAUCHHUE B
IPUPOJIE U KU3HU YEJIOBEKA.
Onpenenarb Hanmuuue cyiab(aT-uOHOB B
pacTBope.

OOBICHATDH CYIIHOCTH IKOJTOTHYECKUX
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IPEACTABUTEIIS KJIACcCa KUCIOT U
cnerupuueckue). XUMUIECKUE PEeaKIliH,
JIeKaNIUe B OCHOBE MPOMBIIIIEHHOTO
croco0a MoJIy4eHHs] CEpHON KUCIIOTHI.
[Ipumenenune. Conu CepHON KUCTOTHI,
KaueCTBEHHAsl peaKIlis Ha CyJb(haT-uoH.
Haxoxaenue cepol v €€ COeTMHEHUN B
npupojie. XUMUYECKOE 3arps3HCHUE
OKpY’KaloLIEH Cpeibl COETUHEHUSIMU
cephl (KUCTIOTHBIE JTOXKIM, 3arPsI3HEHUE
BO3]lyXa U BOJOEMOB), CIIOCOOBI €T0
peAOTBPAICHUS.

Xumuueckuii IKCRepUMeHm:
Jlemoncmpayuu:

O3zHakomiieHHe ¢ 00pa3lamu cepbl U e€
COeMHEHUAMU (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue npoiiecca oOyriivBaHus
caxapa noJi IeiCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTBHI.
Jlabopamophvie onvimoi: N3yueHue
XUMHUYECKUX CBOMCTB pa30aBICHHON
cepHoOM KucioTsl. [IpoBeneHne
KaueCTBEHHOW pPeakiny Ha CyIb(aT-unoH
1 HaOII0IeHNE TIPU3HAKa €€ MPOTEKAHUS

po0JieM,
COEAMHEHU CEpPHI.

[InaHupoBaTh ¥ OCYIIECTBIATh Ha
MIPAKTUKE XUMHUYECKUE SKCTIEPUMEHTHI,
IIPOBOJIUTH HAOJIIOICHMS, /IeTIaTh BBIBOIBI
10 pe3yJibTaTaM dKCIEPUMEHTA.
CrnenoBaTh nmpaBuiiaM 0€30MacHOMN
paboThI B 1abOpaTopuu Mpu
MCIIOJIb30BaHUN XUMUUYECKOM TOCY/ bl

u obopynoBanus. [IpousBoauTh
BBIYUCJICHUS T10 XUMUYECKUM
ypaBHeHUsIM. Mcrions30BaTh npu
BBITIOJIHEHUU YYE€OHBIX 3a/1aHUM

TEKCThl yueOHUKA, CIIPABOYHbBIC
MaTepuaIbl

(ITeppoanueckyto CUCTEMY XUMHUYECKUX
sanemenTtoB /. . MenneneeBa, Tabnuiy
pPacTBOPUMOCTH KUCIIOT, OCHOBAHUH U
COJIEN B BOJE, DIIEKTPOXUMHUYECKAN PSJT
HaIpsKeHU MeTamioB). Mcnosib30BaTh
IIPY BBITIOJTHEHUH YIEOHBIX 3aJJaHUM U B
IpolLiecce UCCIeA0BaTEIbCKOM
NEATEIIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy XMMUUYECKOTO COACPKaHUS,
CIIPABOYHBIE MaTepHUalbl, PECYPCHI

CBA3aHHBIX C TEepepabOTKOi
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HNurepuera
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2.3

Oo6mmas
XapaKTEPUCTHKA
XUMHUYECKUX
anemMeHToB VA-
rpynmsl. A3o0T,
dbochop u ux
COCTMHCHHSI

OO6mrast xapakTepucThka snemMeHToB VA-
rpynibl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEPHbIEC CTEIICHU OKUCIICHHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nYecKue 1 XUMHIECKIE CBOMCTRA.
KpyroBoport azora B ipupoje.

AMMHaK, ero (U3NYEeCKUE U XUMUUYECKHE
CBOICTBA, MOJIyY€HUE U IPUMEHECHHUE.
Conm ammoHnus, UX (PU3UUECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE.
KauecTBeHHas peakiiysi Ha HOHBI
aMMOHHUSI.

A30THas KUCJO0Ta, €€ MOTy4YECHUE,
bu3nuecKre 1 XMMUYECKUE CBOWCTBA
(oOuue Kak MpeacTaBUTENS Kilacca
KHUCJIOT U crieniupruyeckue).
Hcnonbp30BaHKne HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ynoOpeHnid. XMMHUYIECKOE 3arps3HCHHE
OKPY’KarOIIEU CPEIbl COCTUHEHUAMU
a30Ta (KUCJIOTHBIC JTOXKIH, 3arPsI3HCHUE
BO3/lyXa, TOYBBI U BOA0EMOB). Docdop,
ayuioTponHeie Mmoaudukanuu Gocdopa,
dbu3nUecKre 1 XUMUYECKIE CBOMCTRA.
Oxkcun dpochopa (V) u bochopnas
KHUCIIOTa, PU3nyeckue u

OOBsCHATH 001IIME 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB 3JIEeMEHTOB VA-
TPYIIIIBI U UX COCIUHEHUN C YUETOM
CTPOCHUS UX aTOMOB.

XapakTepru3oBaTh (PU3HUECKUC U
XUMUYECKHE CBOMCTBA MTPOCTHIX BEIICCTB
azora 1 pocdopa u UX COSTUHCHHI
(amMmMmaka, coJieil aMMOHHUS, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa dochopa (V)
u ochopHoit kucnoThl, pocharon),
CIOCOOBI UX MOJIYYCHUS, IPUMEHEHHE U
3HAYCHHE B MPUPOJIC U )KU3HU YCIIOBEKA.
OnpenensaTb MOHbI AMMOHHUS U
dbocdaTrnoHbl B pacTBOpE.

OOBICHATH CYIIHOCTDH YKOJOTHICCKUX
po0sIeM, CBSI3aHHBIX C HAXOXKICHUEM
coennHeHMi a3ora u ochopa B
OKPY’KaroIIEH cpee.

[TnanupoBaTh M OCYIIECTBIIATh Ha
MIPAKTUKE XUMUYECKHUE SKCTIEPUMEHTHI,
IIPOBOIUTH HAOJIFOICHHS, JISTIaTh BBIBOIBI
0 pe3ysbTaTaM IKCIIEPUMEHTA TIPH
IIPOBEICHUH JTa0OPATOPHBIX OTBITOB U
MPAKTUIECKON pabOTHI.

CrnenoBath mpaBuiiaM 0€30MacCHON pabOThI
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B JabopaTopuu
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XMMHUYECKUE CBOWCTBA, MOJYYCHHUE.
Ucnons3zoBanue ¢ochaToB B KayeCTBE
MUHEPaIbHBIX yJIOOPEHUN.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3zHakomIieHHE ¢ PU3NYECKUMHU
cBoOMcTBaMHu a30ta, hochopa U ux
COEIMHEHUM (BO3MOXKHO MCIOJIb30BaHHE
BUJIeoMaTepuasioB). O3HaAKOMIICHHE C
oOpa3uamu a30THBIX U PochOopHBIX
y100pEHUH.

[Tonyuenue, coOupanue, pacrno3HaBaHUE
Y U3YYCHUE CBOKWCTB aMMHAKA.
B3aumoenicTBre KOHLIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEJIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimei:

[IpoBeneHre KaueCTBEHHBIX PEAKIIHUMA
HAa WOH amMMoOHHS W ¢ocdhar-uoH, H
W3Y4Y€HUE MPU3HAKOB UX MPOTECKAHUS.
Ipaxmuueckas paboma

Ne 3: ITonyyenne ammuaka, U3y4eHue
€ro CBOMCTB. Boiuucaenus. 1o
YpaBHEHUSIM XUMHUYECKUX PEaKIUn

P UCIOJIb30BAHUH XUMHUYECKON
oCyAbl 1 000PY1OBaHMUSL.
[Ipon3BOaUTE BBIUUCIEHUS IO
XUMHUYECKUM YPABHEHUSIM.
Hcnonb30BaTh NIpU BBIIOJHEHUH
y4eOHBIX 3aJJaHUI TEKCThl YUeOHHKA,
CIIPaBOYHBIE MaTEPHUAJIbI
(MeproANYECKYIO CUCTEMY XUMUYECKHUX
sanemenTtoB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHHUN 1
COJIEN B BOJE, DIIEKTPOXUMHUYECKAN PsJT
HaIpsKEHU METaJIOB)
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2.4

Oo6mmas
XapaKTepUCTUKA
XUMUYECKUX
anemeHToB IVA-
rpyINnsl. YIIEpoa U
KPEMHUU, U UX
COEIUHEHUS

OO6mrast xapakTepucTika 3nemMeHToB 1VA-
rpynibl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEPHbIEC CTEIICHU OKUCIICHHUS.
VYriepoa, aioTpOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B pHUpoJe,
¢usznyecKkue M XUMHYECKHE CBOMCTBA.
Ancop6uusa. KpyroBopor yriepoma B
OpUpo/Ie.

Oxkcuppl yriepojaa, ux Gu3n4eckKue u
XUMUYECKUE CBOMCTBA, JICHCTBUE Ha
’KUBBIE OPTraHU3MBI, TTOJTy4YE€HUE U
IIPUMEHEHUE. DKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHbBIE C OKCHUIOM
yraepoza (1V), runoresa ramo6amsHOTO
MOTETUICHUS KJIINUMAaTa, TapHUKOBBIN
addexr.

VYronpHas KUCIOTa U €€ COJIN, UX
duznyecKre 1 XUMUIECKIE CBONCTBA,
HOJTyYeHUE U IPUMEHEHHE.
KauecTBeHnnas peakius Ha
KapOoHaTHOHBI. Micrionb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE,
MIPOMBIIIIICHHOCTH U CETHCKOM
xo3stiicTBe. [lepBoHaYabHbBIE TOHSATHS
00 OpraHMYeCcKUX BEIEeCTBAaX KaK O

OOBsCHATH 001IIME 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB 35ieMeHTOB |V A-
TPYIIIIBI U UX COCIUHEHUN C YUETOM
CTPOCHHUS UX aTOMOB.

XapakTepusoBaTh PU3NYECKUE U
XUMHYECKUE CBOMCTBA IPOCTHIX BEILIECTB
yriepoaa U KpEMHHUS U UX COCTMHEHUI
(OKCHI0B yTiiepoia, YroJbHOU KUCTOTHI,
KapOOHATOB, OKCHUJA KPEMHU,
KPEMHUEBOW KUCJIOTHI, CUJIUKATOB),
CIOCOOBI UX MOJIYYCHUS, IPUMEHEHHE U
3HAYEHUE B MPUPOJE U )KU3HU YETIOBEKA.
OOBACHATH TPUUUHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHE BEIIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha TIpUMepax
COEAMHEHNH YIJIEpOJa U KPEMHHUS.

Onpenensate KapOOHAT- U CUJIMKAT-UOHBI B

pacTBope.
OOBICHATH CYIIHOCThH IKOJIOTHIECKUX
po0JieM, CBSI3aHHBIX C HaXO0XKICHUEM
YTJIEKHUCIIOTO Ta3a B OKPYKAKOILIEH Cpeae.
IToaTBepKaaTh 0COOCHHOCTH COCTaBa
OPraHMYECKUX BEILIECTB MpUMeEpaMu
MPOCTHIX COEAMHEHUM (METaH, ATaH,
STUJIEH, alleTUJICH, 3TAHOJI, TJIUIEPHH,
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COCIMHCHUAX YIJICpOada (MCTaH, OTaH,

YKCyCHasi KUCIJIOTa), B3aUMOCBS3b
HEOPraHMYECKUX COSIUHEHUN yriiepoja u
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ATUJICH, alleTUJICH, 3TAHOJ, TJIUIEPHH,
YKCyCHasi KUCIIOTa).

[IprponHbIe HCTOYHUKH YTIEBOJOPOIOB
(yroJib, MpUpPOAHBIN a3, HEQTH),
MPOAYKTHI UX MepepaboTku (OCH3UH), HX
POJIb B OBITY U TIPOMBIIIIEHHOCTH.
[TonsiTrie 0 OMOIOTUYECKHU BaXKHBIX
BEIIECTBAX: )XHUpax, OeIKax, yriieBoiax —
U UX POJIM B KU3HU YEJIOBEKA.
MarepuanbHOE STUHCTBO OPTaHNIECCKUX
1 HEOPTaHWYECKUX COCTMHCHHM.
Kpemnwuit, ero pusnyeckue u
XUMUYECKHE CBOMCTBA, TTOJIYYCHHUE
npuMmeHeHue. COeTMHEHHS] KPEMHUST B
npupoze. OOmue npencTaBieHuss 00
okcuze kpemuus (1V) u kpemHueBoit
KHUCIIOTE.

CukaTel, X WCIOJIL30BaHHE B OBITY,
MEIUITUHE, TIPOMBIIIJICHHOCTH.
Baxueimme cTtpouTtenbHbIle MAaTEPUATIBL:
KepaMHKa, CTeKJIO, IEeMEHT, OCTOH,
x)ene300eToH. [Tpobmemsl 6e3o0macHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTepHAaJIOB B MOBCETHEBHON KU3HHU.

OpraHUYECKUX BEILIECTB.
OnuceiBaTh pojb OEIKOB, JKUPOB U
YIIEBOAOB B QYHKIIMOHUPOBAHUU JKUBBIX
OpPraHu3MOB, COCTaB MPUPOAHBIX
MCTOYHHUKOB YIJIEBOJIOPOJOB, UX POJIb B
OBITY ¥ POMBIIILIIEHHOCTH.

[IpoBOUTH BBIUMCIEHUS MO YPaBHEHUSIM

XUMHUYCCKHUX peaKuHﬁ.

[ImaarpoBaTh 1 OCYIIECTBIATH Ha
IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOJIUTH HAOJIIO/IEHUS, JI€JaTh BbIBOIbI
10 pe3yJibTaTaM dKCTIIEpUMEHTA PU
IPOBEJICHUH TaOOPATOPHBIX OTIBITOB
IPaKTUYECKUX padoT.

CrnenoBaTh nmpaBuiiaM 0€301acHOMN
paboThI B 1a00OpaTopuu npu
UCIIOJIb30BaHUU XUMUYECKOU MOCY/IbI

u obopynoBanus. Mcmnonp3oBaTh npu
BBINOJIHEHUH YUEOHBIX 3aaHUN

TEKCThI Y4eOHUKA, CIIPAaBOYHBIC
MaTepuabl

(ITepuonuyeckyro cucTeMy XUMHUYECKUX
anemenTtoB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTHU KUCJIOT, OCHOBaHHM U
COJIEN B BOJE, DIEKTPOXUMUYECKUHN P
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Xumuyeckuii IKCnepumenm:

Jlemoncmpayuu.
Mojenu KpUCTAIUIMYECKUX PELIETOK

HaIpsHKEHUH METaJIOB)
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anmasa, rpadura, QymiepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLUu
PacTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM

IIPpOTHUBOI'a3a.

O3HakOMJIEHHE C TPOAYKLIUEH
CHJIMKATHOM MPOMBIIINIEHHOCTH
(Buneomatepuanbl: CUIMKaTHAS
MPOMBILIUIEHHOCTB ).

Mojenn MOEeKyJ OpraHnYecKuX

BCIIICCTB.

JlabopamopHuwiti onvim:
[Tonydyenue, cobupanue, pacro3HaBaHHE

Y HU3y4YEHHUE CBOWCTB YIJIEKHUCJIOrO Trasa.
[IpoBeneHne KaUECTBEHHBIX PEAKLIMN Ha
KapOOHAT U CUJIMKAT-UOHBl M W3YUYCHUE
MPU3HAKOB UX MPOTEKAHMUSI.

Ipaxmuueckue pabomul:

Ne 4. TlomydyeHue yrieKMCIOro Trasa,

V3yYECHHUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMEHTAIbHBIX
3aja4 no teMe «BaxkHeime HeMeTalIbl
1 UX COSTMHEHUS» Boiuucnenus: mo
YPaBHEHUSIM XUMUYECKUX PEaKIUn
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Hroro no pazneny 25

Pa3pea 3. MeTaiibl M UX COeTUHEHUS
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3.1

OO01mue cBoicTBa
METAJLIOB

OO011as XxapakTepuCTUKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
noJyioxkeHus B [lepuoanueckoit cucreme
XUMHYECKHUX 3JIEMEHTOB

J.. MenneneeBa n CTpOEHUsI aTOMOB.
Crpoenue MeramwioB. Meraminueckas
CBSI3b u MeTajIn4ecKast
KpUCTAJIIMYECKAsl pelIéTKa.
DAEKTPOXUMHUUYECKUN Psii HAPSKEHU N
MeTaioB. Pu3nyecKkrue 1 XUMUIECKHE
cBOMCTBa MeTasuioB. O01IKe criocoObl
nosryueHust MmetajuioB. [lonsitue o
KOPpPO3UHU METAJIOB, OCHOBHBIC
CIIOCOOBI 3aIMUTHI UX OT KOPPO3HUHU.
CrnaBsl (CTallb, UyTYH, JIOPATIOMUHUM,
OpOH32a) U UX IPUMEHEHUE B OBITY U
IPOMBIIITIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAJIJIOB U CILJIABOB.
W3ydeHnue pe3yabTaToB KOPPO3UHU
METaJJIOB (BO3MOXHO UCTIOJIb30BaHUE
BUJICOMATEpHUAIIOB). JlabopamopHuie
onvimul:

O3HakOMJICHHE C 00pa3llaMi METaJUIOB U

PackpbIBaTh CMBICT H3y4aeMbIX TTOHSATHM
Y IPUMEHSTh TH TOHSATHS TTPU OTIHCAHHUH
CBOMCTB BEIIIECTB U MX MMPEBPAIICHUIA.
OOBsICHATH 001IME 3aKOHOMEPHOCTH B
U3MCHEHUH CBOMCTB 3JIEMEHTOBMETAJIIOB
U UX COCIMHEHUH ¢ YIETOM CTPOSHHUS UX
aATOMOB.

XapakTepu3oBaTh CTPOCHUE METAILIOB,
o01Me PU3NIECKUe U XUMUUECKHE
CBOMCTBaA METAJJIOB.

XapakTepu3oBaTh 0OIIHE CIIOCOOBI
MOJTYICHHS] METAIIJIOB.

OmnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIJIOB
OT KOPPO3UH.

CrnenoBath npaBuaaM 0€30MacHON pabOThI
B J1a0OpaTOPHUH TIPH HCIIOJIB30BaHUU
XUMHUYECKOHN MOCYABI 1 000PYI0BaHUA.
[Tpon3BOANTE BBIUKUCICHUS TIO
ypaBHCHUSAM XUMUYCCKUX PEAKITUH,

€CJIU OJIMH U3 PEarcHTOB COACPIKHUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe B
nape Wiv rpyIre.

Ncnonb30Bath MpH BBIMOIHEHUH YYEOHBIX
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CIUTaBOB, UX (PU3UUECKUMU CBOMCTBAMH.

3a/IaHUi TEKCThI yueOHUKa,
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Buviuucnenus: mo ypaBHEHHUSAM
XAMHWYECKUX PEAKIUH, €CIIA OJIUH U3
pEareHToB COAEPKUT MIPUMECH

CIIPAaBOYHBIE MAaTEpUAIIbI
(ITepponueckyto CUCTEMY XUMHUYECKUX
anemenToB /. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUU U
coJIel B BOJE, DIEKTPOXUMUYECKUHN PsiJT
HaIpPsHKCHUN METaJIIOB)
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3.2

Baxwueiimue
METAJUIbI U UX
COEIUHEHUSA

16

IllemouHbIe METAJIBI: TIOJIOKEHUE B
[Teproanyeckoil cuCTeMe XUMHYECKHUX
anemeHToB [[.U. MenneneeBa, ctpoeHue
WX aTOMOB, HAX0XJEHUE B IPUPOJIE.
DU3NYECKHE U XUMHUISCKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kaymsi). OKCUJIBI
Y TUJPOKCUIBI HATPUS U KaJIUSI.
[IpruMeHeHue METOYHBIX METAJJIOB U UX
COCIVHEHNH.

[IlenouyHo3eMeNbHBIC METAJIBl MAaTHUN U
KaJbLMK: TTOJ0kKEHUE B [leprnognueckoi
CUCTEME XUMHUYECKHUX 3JICMEHTOB

J.1. MenaeneeBa, CTPOEHHE UX aTOMOB,
HaXOXJeHUE B npupoje. uznueckue u

XMMHUYCECKHE CBOMCTBA MarHus 1 KaJIbII Y.

Baxneiinme coequHEeHNU KaabIlUs
(oxcun, THaApOKCH I, coin). JKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.
AJIIOMUHHH: TTIOJIOKEHHE

B [leproanueckor cucreMe XMuMHUYECKUX

OOBACHATH 001IIE 3aKOHOMEPHOCTH B
MU3MEHEHUH CBOVCTB 3JIEMEHTOBMETAIIIIOB
Y UX COEMHEHUM B IPyINax € YYETOM
CTPOEHHUA UX aTOMOB. XapaKTepU30BaTh
(puznyecKkue 1 XuMUYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB METAJIIOB U MX
COEIMHEHHI (OKCHUIOB, THIPOKCHUIOB,
CoJIeli), ClIOCOOBI UX MOJTYYEHHUS,
IPUMEHEHUE U 3HAYEHUE B MPUPOJIE U
YKU3HM 4YE€JIOBEKA. Y CTaHABIUBATh
IPUYUHHO- CJIE/ICTBEHHYIO CBS3b:
CTPOCHHE BEIIECTBA — CBOWMCTBA —
IPUMEHEHUE — HA IIPUMEPAX U3YYaEMBbIX
BelecTB. Pacro3HaBaTh ¢ MOMOLIBIO
KaueCTBEHHBIX PEaKIMil HOHBI METAJIOB:
MarHusi, KaJablus, aTIOMUHUA, IMHKA,
xenesa (1) u xenesa (1), meau (11).
Jloka3biBaTh aM(QOTEPHBIN XapakTep
OKCHJIOB U TUAPOKCHUIOB aJTFOMUHHUS U
UHKA.
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anemeHToB [[.1. Menneneesa, ctpoeHne
aToMa, HaXOXJICHHE B IPUPO/IC.
DU3NYECKNE U XUMUYECKHE CBOMCTBA
amoMuHusL. AM(poTepHbIe CBOMCTBA
OKCHU/JIa ¥ TUAPOKCHUIA ATFOMUHUSL.
2Kenezo: nonoxxenue B [lepuoanueckoi
CHCTEME XUMHUYECKuX dmemMeHToB J1.1.
MenpeneeBa, CTpOCHUE aTOMa,
HaxoXJieHue B npupojae. dusnyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUsbl,
rUApOKCUIBI U comu xene3a (1) u xxenesza
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHUS OKCH/IA
KaJIBITUSL ¥ HATPHUS C BOJIOM (BO3MOYKHO
HCIIOJIb30BaHUE BUJICOMATEPUAIIOB).
OxpaivBaHue MJIaMeHU HOHAMU HATPUS,
KaJIUS ¥ KaJIbLKs (BO3MOKHO
HCIIOJIb30BaHNE BUICOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOW BOBI.
[Iporecc ropenus xene3a B KUCIOPOE
(BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEepHAIIOB). Jlabopamophble

onvinivl.

[InanupoBaTh U OCYUIECTBIIATh Ha
IPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
IPOBOJUTDH HAOJIIOJICHUS, 1€TaTh BHIBObI
10 pe3yJbTaTaM 3KCIIEPUMEHTA IIPU
IPOBEJCHUH JaOOPATOPHBIX ONBITOB U
IPaKTUYECKUX palOT.

CrnenoBath npaBuiiaM 0€3011acHOM
paboThI B 1a00OpaTopuu npu
UCIOJIb30BAaHUU XUMHUYECKOU

oCy/Abl 1 000PYIOBaHMUSL.

[Ipou3BOANTH BBIUKCIEHUS 10
XUMHUYECKUM YPABHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe

B MIape WK Ipynie.

BricTpauBath pa3BépHyThI€ MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpMAIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
VICIIOJIb30BaTh U3YYEHHBIN ITOHATUHBIN
anmnapar Kypca XuMuu
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IIpoBeeHNE KaU€CTBEHHBIX PEAKIIMI Ha
HMOHBI (MarHus, Kaubllysl, aTFOMUHUS,
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nuHka, xxenesa (1) u xenesa (1), meau

(11, onrcanne NPU3HAKOB MX IMPOTCKAHUS.

HccnenoBanue aMm(pOTEpHBIX CBOHCTB
TUAPOKCHUA ATIOMUHUS U TUAPOKCUIA
[UHKA.

IIpakmuueckue pabomoi:

No 6. JKEcTKOCTh BOJIBI U METOABI €€
yCTpaHEHHUs.

Ne 7. Pemienue 3kcriepuMeHTalbHbBIX
3a/1a4 1o TeMe «BaxHelmme MeTaisl U
WX COCTUHEHUS.

Buviuucnenus: no ypaBHEHUSIM
XUMUYECKUX PEAKINA, €CITU OJNH U3
peareHTOB JiaH B U30BITKE WU
COJIEPKUT MPUMECH; MACCOBOM JIOJIH
BBIX0/1a MPOJYKTA PEaKIuu

Hroro no paszneny

20

Paznen 4. XuMus U OKpYy:KawIinas cpeaa
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4.1 | Xumus u 3 BemectBa n MaTepuaibl B MOBCEIHEBHON | XapaKTEPU30BaTh POJIb XUMUHU B
OKpyKaromas cpena JKU3HH 4elioBeKa. bezonacHoe pasIUYHBIX chepax AesATeIbHOCTH
HCMOJIb30BaHNE BEIIECTB U XUMUYECKUX | JIIOAECH, OCHOBHBIE BEILIECTBA U
peakuuii B ObITy. IlepBas momoms npu MaTepHabl, IPUMCHACMBIC B XKU3HU
XUMHUYICCKUX OKOraX U OTPABJICHUSAX. COBPEMEHHOTO YCJIOBEKA.
XUMHUYECKOe 3arpsA3HEHUE OKPYXKAIOWEH | OOBACHATH YCI0BHUs 6E€30IIaCHOTO
cpenbl (IpeaenbHas J0myCTuMas HCIOJIb30BAHUS BEIIECTB U XUMUYECKUX
KOHIICHTpAIUs BemlecTB. Poiib XuMuu B | peakiuii B OBITY.
PELICHHN PKOIOTNYECKHX [IPOOTIEM. AHanM3upoOBaTh U KPUTUUECKHU OLICHUBATH
Xumuueckuii yKcnepumenm: MHGOPMALLHIO O BIMAHUM §
Tlemoncmpayu: MIPOMBIIIJIEHHOCTH, CEIBCKOTO XO35MCTBA,
N3yuenue 0o0pasiioB MaTepUaIoB TpaHcropta If /p. Ha COCTOAHMC
(CTEKIIO, CILIABBI METAIUIOB, TToMHMepHbIe | OKPYAAIOMICH CPC/bL.
MaTepuab) YMeTh OKa3bIBaTh NEPBYIO MOMOIIb MPHU
XAMUYECKUX 0KOTaX U OTPABJICHUSAX.
[TpuHrMaTh ydyacTue B 00CYKICHUU
npo0IeM XUMHUYECKOU U SKOJIOTUYECKON
HAIPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO TpodIeMe 1
IpeJIaraTb BO3MOXHBIE ITyTH €€
pelieHus
Uroro nmo pazneny: 3
PesepBHOE Bpems 3
OBILIEE YNCJIO YACOB 68

I10 [TIPOI'PAMME
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