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COAEPKAHUE OBYYEHUS

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XvuMuu B KU3HU 4elloBEKa. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PHU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
CnocoOnI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE BIeMEHTbl. CHUMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHasi Macca. MaccoBasi JoJIsl XMMAYECKOTO 3JIEMEHTA B COCIUHEHUMU.

KomnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo ¢opmyiam
XUMHUYECKUX COCTUHEHMUIA.

OU3NYECKUE U XUMUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HAKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOpalieHus: ¢ 1abopaTOpHBIM 000PYIOBaHUEM, U3yUYEHUE U ONKCAHUE
¢uznueckux CBOMCTB 0Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOIO/IeHHE
¢usznueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUATIEHWE U KOHJIEHCAllUS BOJbI) U XUMUYECKHX (TOpEeHHE CBEYH, NMPOKAJTHBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (1) mpu HarpeBanum, B3auMoaelcTBHE Keje3a ¢ pactBopom coiu meau (11),
U3Yy4YCHHE CIOCOOOB pa3/ieNieHus] CMECE: C TOMOIIbI0 MarHuTa, (PUIBTPOBAHHE,
BBITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoOBEACHNE OYUCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE MOJEJIEN MOJICKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. HaxokaeHnue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakumuu TopeHus). Oxkcunpl. [Ipumenenue xuciopoma. CrocoObl
MOJIYYEHUs KHUCIOpoJa B Ja0Opatopud H  OpOMbIIUIEHHOCTH. Kpyrosoport
KHciopoa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TermoBoil 3P(GEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUu. TOIUIMBO: yroiab M METAaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CIOCOOBI TosrydeHus. Kuciaotsr
U COJIH.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CBoOMCTBAa BOAbL. Boma Kkak pacTBoputenb. PacTBOpBHI.
HacebllieHHblE ¥ HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jis BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuit. Oxcuabl. Knmaccuduxanus
OKCUJOB:  coyieoOpa3yronie  (OCHOBHBbIE,  KHUCJIOTHble, aM@oTepHble) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanus. Krnaccudukamnuss oCHOBaHWMN: MIENOYM M HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHre oCHOBaHMU.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknatypa comneil. @uszndeckre U XUMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnueckas CBs3b MEXKY KJIACCAMHU HEOPTaHUYECKUX COCINHEHUN.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE U M3YyUYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aMMOJICMCTBUSL BELIECTB C KUCIOPOJAOM U YCIOBUS BO3HUKHOBCHUS W
MpeKpalieHus TopeHus (Toxapa), 03HaKOMJIEHUE ¢ 00pa3iaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNYy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCITIOJIb30BaHUE BUCOMATEPUAJIOB), HAOIIOEHUE 00PA3II0B BEMIECTB KOJIUYECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIOJIb30BAHME BUJEOMATE€pPUAJIOB), HCCIEJI0BaHUE
00pa3IoB HEOPTAaHNYECKUX BEIIECTB PA3TUYHBIX KIACCOB, HAOIIOACHUE H3MEHEHHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS
okcuna meau () ¢ pactBopom cepHOM KUCIOTBI, KACIOT C METaIaMU, PeaKiui



HEWTpaIu3aluy, IOJYyYEHNE HEPACTBOPHUMBIX OCHOBAaHWW, BBITECHEHUE OIHOTO
MeTajla IpYyTruM U3 pacTBOpPA COJIM, PEIICHHE HKCIIEPUMEHTAIBHBIX 3a/1a4 I10 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

Iepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XUMHYECKHX
aemenToB JI. HU. MenpeneeBa. Crpoenue aTomMoB. XMMHUYECKasi CBA3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie TOMBITKH KJacCU(UKAIMKM XUMUYECKUX 3ieMeHTOoB. [lonsTue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIe 00pa3yoT aM(pOTEPHbIE OKCHJIbI
Y TUAPOKCHUBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N. Menneneesa. KopoTkonepuoanas v JyinHHOneproaHas ¢popmsl [leprognueckoit
cucteMbl xumuueckux snemeHToB [[. 1. MenneneeBa. Ilepuoasl ¥ rpymnmsl.
@uU3HUECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aTroMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
ITepuonnueckorn cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOI'O
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB I10 IPYIIIIAM U IIEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa U Ilepuonyeckoll CHCTEMBI XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — y4yé€Hbli U
IPa’KIaHVH.

Xumuueckast cBA3b. KoBaneHTHas (MoisipHass M HENOJSIpHAasi) CBSI3b.
ONEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSA3b.

Crenenp  okucineHus.  OKHUCIMTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKIUHU.
IIpouecchl okucnenyst 1 BoccTaHoBIeHUA. OKHCINTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3yuyeHue oOpa3loB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBUE
TUAPOKCUAA LHMHKA C PACTBOPAMM KHCIOT M IIEJIOYEH, INPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUU
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCSI 4YEpPEe3 MCIOJb30BaHME KakK OOLIMX €CTECTBEHHO-HAaYYHBIX
MIOHATHN, TAK U IOHATHM, SBISIOIIMXCS CUCTEMHBIMM JJISI OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHATHUS: HAY4HBIH (DakT, TMIOTE3a, TEOopus,
3aKOH, AaHaJlU3, CHUHTE3, KiIaccu(UKalus, NEePUOJUYHOCTb, HAOIIOAECHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHNE, MOJENb, SIBJICHHUE.
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®dusznka: Matepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, SJEKTPUYECKUI 3apsj, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIECTBA, Tra3, (U3MUYECKUE BEJIUYUHBI, E€IUHULIBI
U3MEpPEHHUs, KOCMOC, TUTaHEThl, 3BE3/b1, COIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE TOPO/IbI, MOJIE3HbIE
HCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYecKasi peaKIusi

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX AJIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalusl, KaIbIUI U UX COETMHEHU
B COOTBETCTBUM C TIOJIO)KeHHEM »3iemMeHToB B Ilepumonuueckoir cucreme
CTPOEHUEM UX ATOMOB.

CtpoeHue BelEeCTBa: BHJIBI XMMUYECKOM CBSI3U. THUIBI KPUCTATUIMUYECKHX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOICTBA BEILECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaius XuMUYeCKUX peakiui 1Mo pa3IudHbIM MIPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TeIJIoBOoMY 3(ddekrty, 1o
U3MEHEHHIO CTETICHEW OKHCIICHHS XMMUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, IO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
ypaBHEHUS.

[TonsiTe 0 ckopocTH XUMHUYECKoM peaknuu. [loHsTre 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX U T€TEPOTECHHBIX
peakuusax. [lonarue o karanuze. [IoHsTHE O XMMHYECKOM paBHOBECHHU. DAKTOPHI,
BIUSIOIIME HA CKOPOCTh XHMMHUYECKON pEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEaKIMM,  DJIEKTPOHHBIM  OajaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBneHue ypaBHEHUU

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMil €  HUCIOJB30BAaHUEM  METOAA
3JIEKTPOHHOTO OajaHca.

Teopust FNEKTPOIUTHUECKON AUCCONUALINH. DIEKTPOIUTHI U HEITEKTPOIUTHI.
KaTtnonsl, anvonsl. MeXaHH3M JUCCOLMAIMM BEIIECTB C PA3JIUYHBIMU BHIAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIa0bIe SJIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y clioBUsI MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJHBIE W COKpAaIIEHHBIE HWOHHBIC YpaBHEHHs peakuuid. CBOWCTBAa KHCIOT,



OCHOBaHUM U COJIEH B CBETE MPEACTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB M HEMETauIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(x10opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakiiuu OT
BO3JICHCTBUSI  Pa3UYHBIX  (PAKTOPOB, HCCIENOBAHUE  AIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, POLIECCA AUCCOLUALIUM KUCTIOT, IEJI0Yel U coliel (BO3MOKHO
UCIIOJIb30BAaHUE BUJEO MATEPHUAJIOB), MPOBEIECHHUE OIBITOB, HLIIOCTPUPYIOMIUX
NpU3HAKK TMPOTEKAaHWS peakluil HMOHHOro oOmeHa (oOpa3oBaHHME OCaJKa,
BbIJIEJIEHUE Ta3a, O0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIMTENbHO-BOCCTAHOBUTENIBHBIX pEaklMii (ropeHue, peakiuu pasoKeHHs,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KayeCTBEHHBIX PEaKlUii Ha HOHBI, PEIICHHE IKCIIEPUMEHTAIbHBIX 33/1a4.

Hemertansnbl U MX coeinHeHUA

OO6mast xapakrepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qpuanyeckue CBOMCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA MIPUMEPE XJIopa (B3auMOIeHCTBHE
C MeTajulaMH, HeMeTalaMu, Mienoyamu). XiopoBojopord. ConsiHas KHUCIOTa,
XUMUYECKHE CBOMCTBa, MOJy4YeHHE, NpuMeHeHue. [leiictBue xyopa U
XJIOPOBOJIOPOJa Ha OPraHU3M 4eoBeKa. BaxxHelmme Xaopuasl U UX HaX0KICHUE B
OpUPOE.

O6mas xapaktepucTtuka aneMeHTOB VIA-rpymnmel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue u (U3MYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CePhl. AJTOTPOITHBIE MOAU(PUKALIUNA KACTIOPOaa
U ceppl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pumdyeckue u
XUMUYECKHe cBOMcTBa. OKCHIABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, Gpu3nuecKue U XMMHYEeCKHe CBOMCTBA (00IIMe KaK MPEeACTaBUTEINS
KJlacca KHUCJIOT W crenuduueckue). XUMUYECKUE PEAKIUH, JIekKAIIHe B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMYy4YEeHUs CEepHOM KHUCHOThl. [IprimeHeHue cepHoOM
kucaoTel. COJM CepHOM KHUCIOTHI, KayeCTBEHHAs peakuus Ha CyJIb(haT-HuoH.
Haxoxnenune ceppl m €€ coenuHEHUW B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLel Cpelbl COECOUHEHUSMH Cepbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEIOTBPALLECHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHbIE CTENEHH OKUCIEHUSA. A30T, pacIpOCTPAHEHUE B MPHUPOJE,
dusznueckre u XMMUYECKHe CBoCcTBa. KpyroBopoT a3zoTa B mpupoae. AMMHAK, €ro
¢usnyeckne U XUMUYECKUE CBOICTBA, MOTydeHHe U puMeHeHue. Conru aMMOHUS,
uX (PU3HYECKHE U XMMHUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THas KHCIJIOTa, €€ NOJydeHue, (PU3MYECKHEe U XUMHUYECKHE
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cBoicTBa (0OIIMEe KaK TMPENCTaBUTENsI Kiacca KHUCIOT W cruenuduyueckue).
Hcnonb3oBaHuEe HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIbHBIX YI0OPEHUH.
XHUMHUECKOE 3arpsA3HEHUE OKPY KAIOIIEH Cpeibl COETMHEHUAMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arpsA3HEHUE BO3Ayxa, MOYBbl U BOAOEMOB). docdop, amioTpornHbie
Moaudukauuu gocdopa, Guznyeckue u xumuueckue corctea. Oxcup dochopa
(V) u dochopnas kucimora, Gpu3MUECKUE U XMUMUYECKHE CBOMCTBA, MOJIYYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATBHBIX y10OPEHU.

O6mas xapakrepuctuka 3meMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIICHUS. Y TIIepOI, AJTIOTPONHbIE MOIU(UKAIUHY,
pacnpocTpaHeHue B IpHUpoAe, PU3NYECKUe U XUMUYECKUE CBOMCTBA. AJCOpOLus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (Qu3anyueckue Hu
XUMHYECKUE CBOMCTBA, JEHCTBME HA JKUBbIE OpraHU3Mbl, IOJyYCHHE U
HNPUMEHEHHE. DKOJIOTHYEeCKHe MpoOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHHUS] KIUMara, MapHUKOBBIM 3(¢ekT. YronbHas
Kaciaora U e€ conu, uX (U3MYECKUEe M XUMHUYECKHUE CBOMCTBA, IMOJYYEHUE H
npuMmeHenne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAMUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO035HCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHHSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIIMIEPHH, YKCYCHasl KUCIIO0TA).
[IpupongHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HeDTh),
NPOAYKTHl UX TepepadoTKu (OEH3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, OelKax, yrieBojgax — U ux
pojiM B OKM3HM UeloBeKa. MarepuanbHOe €IUHCTBO OPraHMYeCKHX U
HEOpPraHMYEeCKUX COCAMHEHUH.

Kpemuuii, ero ¢wusuyeckue W XUMHUYECKHE CBOWMCTBA, TMOJYy4YCHHE U
npuMmeHeHune. CoeMHeHus KpeMHus B rpupoe. OO1iue npeacTaBaeHus: 00 OKCUe
kpemuus (IV) u kpemaueBoil kucnote. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BakHeiine cTpouTenbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. IIpoOGimembl 0Ge30macHOr0  MCIOJIb30BaHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

U3ydyeHue o0pa3lioB HEOPraHMYECKUX BEIIECTB, CBONCTB COJITHOM KHCIIOTHI,
IPOBEICHUE KAaUEeCTBEHHBIX pEaKIUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE MMPU3HAKOB
UX TPOTEKAaHHS, OMBITHL, OTpaxaromue (puU3NUecKkue U XUMHUYECKHE CBOICTBa
TaJIOTEHOB M MX COEJUHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHJEOMAaTEpPUAIIOB),
03HAaKOMJIEHHE ¢ 00pa3laMu XJI0pHUa0B (TAJIOTEHUI0B), 03HAKOMJIEHHE C 00pa3LaMu
ceppl M €€ COEOUHEHUSMH (BO3MOXKHO MCIOJIb30BAHHE BUIEOMATEPHUAIIOB),
HaOJI0IeHNe Tpoliecca OOYIIIMBaHUS caxapa MoJ AeUCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOU KUCIOTHI, U3yUYCHHE XUMUYECKUX CBOMCTB pa30aBIIEHHOW CEpPHON KUCIIOTHI,
IIPOBEJICHUE KaYECTBEHHOM peaklMK Ha CyJb(aT-uOH U HaOJIIOeHUE ITPU3HaKa €€
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MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa u ux
COEIMHEHU (BO3MOXKHO MCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), 00pa3liaMu a30THBIX
u pochopHbIX yTOOpeHUH, MONydeHrue, coOMpaHue, pacrio3HaBaHUE U U3Y4YCHUE
CBOWCTB aMMHaKa, MNPOBEIACHHUE KAYECTBEHHBIX PEAKIMI HA HOH aMMOHHUSA U
dochar-uoH U U3yYeHUE TPUZHAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHCJIOTHI C MeIbI0 (BO3MOXKHO MCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), H3YyUYCHUE MOJEJeH KPUCTALIMUECKUX PEmETOK aaMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOlMH PacTBOPEHHBIX
BEIIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOrasza, IMOJy4YEHHUE,
coOupaHue, pacrio3HaBaHUE U M3YYECHHE CBOMCTB YIJIEKHCIIOrO rasa, MpPOBEJCHUE
KaueCTBEHHBIX pEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHON MPOMBIIIJICHHOCTH,
pEllIeHNE SKCIEPUMEHTANBHBIX 3aJau Mo Teme «BaxkHeillne HemeTamabl U HUX
COEITMHECHUSD.

MeTta/ulbl M UX COeAMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHus B llepumogmueckou cucreme xumuuyeckux osiaemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTtaioB. Metajuinueckasi CBs3b U
METAUIMYECKasi  KPUCTAIMYECKAsT  peIIETKA.  DJIEKTPOXUMUUYECKUM  pAan
HaIpsDKEHUH MeTauioB. dU3nyeckrue U XMMHUYECKHe CBOKcTBa MeTauioB. Oo1me
criocoObl ToNTydeHuss MeTauioB. [loHsATHE O KOpPpO3WHM METaJIOB, OCHOBHBIC
CrIOCOOBI 3aITUTHI X OT Koppo3uu. CIuiaBsl (CTalb, YyTyH, TIOPATIOMUHHMN, OpOH3a)
U UX MPUMEHEHNE B OBITY M IPOMBIIIIJIEHHOCTH.

[Ilesounble MeTasuibl: MoJjiokeHue B Ileproamdeckoil cucTeMe XMMHUYECKUX
snemeHnToB JI. M. MennaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJIE.
du3nyYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCuasl 1
TUJAPOKCHABI HaTpusa MW Kanus. [IpuMeHeHue IMIEeJIOYHBIX METAUIOB U HX
COEeIMHEHUMH.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHUd W KaJIbLWM: TOJIO)KEHUE B
[Tepunoauueckoil cucreme xumuueckux 3yemenToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaxoXxJeHue B npupoae. duznueckue 1 XMUMUUECKHUE CBOMCTBA MarHus U
Kanblys. Baxueimue coefuHeHU Kalablns (OKCUI, TUAPOKCHU/I, COJIH). KECTKOCTD
BOJIbI M CLIOCOOBI €€ yCTpaHEHHS.

AJOMHUHMI: IOJIO)KEHUE B [lepnoanueckoi cucTeMe XUMUYECKNX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHUE aToMa, HaxoxKJAeHUEe B mpuponae. duzndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
ATIOMHUHMUSL.

Keneso: monoxenue B [lepnogudeckoil cUCTEME XUMHYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpoeHHWE aToma, HaxXOXJIeHWE B npupone. dusnueckue u



XUMUYECKHE CBOMCTBA kene3a. OKCUabl, TUAPOKCUIbI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U TOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIbIIUS W HATpusi C BOJOM (BO3MOXKHO HCIIOJIB30BaHUE BUJIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJB30BAaHUE  BUJEOMATEpPUANIOB), IMPU3HAKOB  MPOTECKAHUS
KaueCTBCHHBIX PEAKIIMI HAa MOHBI: MaTrHUs, KaJIbIUs, aTIOMUHUS, TMHKA, skene3a (11)
u xene3a (Il1), menu (ll), HaGaromeHne W omMMcaHWE TPOILIECCOB OKpPAIIHMBAHUS
IIaME@HU WOHAMHU HaTpus, Kajausg ¢ KaJlblus (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMAaTEpUaIOB), KCCIIeIOBaHNE aM(OTEPHBIX CBONCTB I'UAPOKCHUIA ATTFOMUHUS U
TUAPOKCHUA IIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 1o Teme «Baxuelue
METaJUTbl U UX COCTUHEHUS.

XuMHS U OKpPY:KaLIas cpeaa

BemecTBa u maTepuanbsl B TOBCEIHEBHOW >KM3HM 4YesnoBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHHUE OKpYXKaIIeh cpeabl (NpeienbHas IOMyCcTHMAast
KOHIIeHTpamwus Bemiects, nainee — [1J1K). Poias Xxumuu B pernieHnn dKoJIOTHYECKUX
poOJIeM.

Xumuueckuii IKCnepumenm:

u3yueHrne o0paslloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHBIC
MaTepuabl).

Mescnpeomemmnuwie ceaszu

Peanuzanus MeXnpeIMETHBIX CBS3eld INMpU H3yYeHUH XUMHH B 9 Kiacce
OCYIIECTBIIICTCS 4epe3 UCIIOIb30BaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U TOHSATUH, SIBISIOMIUXCS CUCTEMHBIMU JJII OTIAEIBHBIX MMPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIE MOHSATHS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaAIUs, TMEePUOJUYHOCTb, HaAOIIOACHHE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJENb, SIBICHUE, MNapPHUKOBBIN
3 peKT, TEXHOIOTHS, MaTCPHUAITBI.

®du3snka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaINOaKTHBHOCTb, MOJICKYJIa, AIIEKTPUUYECKHH 3aps, MPOBOJIHHUKH,
MTOJTYIIPOBOAHUKH,  JTUAJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KPUCTATUIMYECKasI
pemeTKa, criaBbl, (PU3NYECKUE BEIUYUHBI, €IMHUIBI U3MEPEHHS, KOCMHUUYECKOEe
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.
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buonorusi: ¢ortocunres, npixaHue, Omocdepa, SKOCUCTEMA, MHUHEPAIbHBIC
yInoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTAaTeIbHbBIE BEIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpPabl, TOPHbIE OPOJIbI, MOJIE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.
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INIAHUPYEMBIE PE3VYJBTATHBI OCBOEHHUS IPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMM W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOIIHXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUECHTALMM W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeJuI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTU BIAAETh JOCTOBEPHOW MHPOpMAaIMeil o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

IPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTeIbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESITEHbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITENbHOCTH IpH
BBIMIOJTHEHUW YYE€OHBIX, TI03HABATENbHBIX 3a7a4, BBITIOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTHU OLIEHUBATh
CBOE MOBEJCHUE M IOCTYNKH CBOMX TOBAPUILEH C TMO3UUUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YUETOM OCO3HAHUSI IOCIEACTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIIUE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOAUMBIE NJisi OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN
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JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HH;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pEILICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, IS TOBBIICHHS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpEeIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM
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Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBJICHHUIO Yy4eOHOMN
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX MOHITHH (BBIAEISATH UX XapaKTepHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIC B XHUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Kay€CTBE HHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUCHHUECKHX OJKCIIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOJOM IpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, aHATW3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
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YMEHHE NPUMEHSATh PA3NIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Tpolecce y4yeOHOU W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XO€ ruanora u (M) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JeJlaTh MPE3eHTAINIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATENIbCKOM  JEATENBHOCTH  NPU  PEIICHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE y4eOHbIE NeHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIBHO COCTABJIATh MWW KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMUCS HAy4YHbIE€ 3HAaHHSA, YMEHUS H CIOCOOBI
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NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 10  TMOJYYEHHIO HOBOTO  3HAHWS, €ro HWHTEPIPETAUH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonny oOyuenus B 8 kiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKphIBAaTh CMBICI OCHOBHBIX XWMHWYECKUX IOHSTHUH: aTOM, MOJIEKYyJa,
XUMUYECKHUH 3JIEMEHT, TPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJTHOPOIHAS
Y HEOJIHOPOJIHAs ), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJICKYJIsipHasl Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAsh Macca, MaccoBas M0 XUMHYECKOrO
dJIEMEHTa B COCJAMHEHUHU, MOJSIPHBIM 00BEM, OKCHI, KHUCIIOTa, OCHOBAHHUE, COJIb,
AJEKTPOOTPULIATEILHOCTh,  CTENECHb  OKHUCICHMWS, XUMHUYECKas  peakius,
KJaccupuKaIusl peakiuii: peakiiuu COCTUHECHUS, PEAKIIUU Pa3JI0KEeHUS, PeaKIuu
3aMeIeHus, peakiuu OOMEHa, JK30- M IHIAOTEPMHUYECKHE PEaKIMH, TEIUIOBOU
s ekt peakiuu, SIPO aToMa, SIECKTPOHHBIM CJIOM aroMa, aTOMHas OpOUTab,
paadyc aroMa, XMMHYECKasl CBsI3b, MOJIApHAs W HEMNOJIIpHAasi KOBaJCHTHas CBS3b,
WOHHAsl CBSI3b, HMOH, KAaTHUOH, AHHUOH, pPACTBOpP, MaccoBas JOJs BEUIESCTBA
(TpolieHTHAs KOHIICHTPAIIKs ) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX TMOHSITUM U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BEILECTB U UX MIPEBPALCHUN;

e HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBICHUSI (POPMYIT BEUIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHM;

e OMNpENENsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHHUSAX,
CTeNeHb OKHUCJICHHUS DJEMEHTOB B OHHAPHBIX COEIWHEHUSAX, MPUHAMJICKHOCTD
BEIIECTB K OMpPEAeNEHHOMY KJIacCy COSAMHEHHM Mo (GopMynaM, BUA XUMUYECKON
CBA3U (KOBAJICHTHAs U MOHHAs1) B HEOPTraHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMmbica llepmomnueckoro 3akona JI. WM. Menaeneea:
JEMOHCTPUPOBATH IOHUMAHUE IIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JIEMEHTOB OT UX NOJIOKEHUsA B llepuoanueckor cucrteme, 3aKOHOB COXPaHEHUS
MAaCChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIDHOTO YYEHHS, 3aKOHA
ABoTajipo;

e ONMWCHIBATH U XapaKTepu3oBaTh TaOnuuHyto ¢Gopmy Ilepuonnueckoi
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas moarpymnmna (A-
rpynmna)» u «mnobounass noarpymnmna (b-rpynna)», manble W OOJNbIIME MEPUOBI,
COOTHOCHTH 0003HAUCHUS, KOTOphIe UMEIOTCs B Tabnmiie «Ilepuoamueckas cucrema
xumuudecknx aneMeHToB . M. MenzaeneeBa» ¢ 4YMCIOBBIMHM XapaKTEPUCTHKAMU
CTPOEHHUSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsj sapa, o0Iiee 4rcio
AJIEKTPOHOB U PACIPEACIICHUE UX M0 AIEKTPOHHBIM CIIOSIM);
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e KJaccU(UUHUPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPraHWYECKHUE BEUIECTBA,
XUMHYECKUE Peakuuu (10 YUCIY U COCTaBYy YYACTBYIOIIMX B PEAKI[MU BELIECTB, O
TerI0BoMY 3P (DEKTy);

e XapakKTepu3OBaTh (OMUCHIBATH) OOIIME XHMHYECKHE CBOMCTBA BEILIECTB
pa3IUYHBIX KJIAcCOB, MOATBEPKAas OINUCAHWE MpPUMEpPaMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IIPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KAaYECTBEHHOI'O
COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpPALICHUN B Pa3IdUYHBIX
YCIIOBUSAX;

e BBIUUCISATH OTHOCUTENIbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacchl BEUIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOIO 3JIEMEHTa MO0 (QopMysie COEIMHEHHS, MaCCOBYIO
JIOJII0 BEILECTBA B PACTBOPE, MPOBOAMTH PACUETHl MO YPABHEHUIO XMUMHYECKOM
peakuuu;

e TIPUMEHSTH OCHOBHbBIE OMNEPAIMHU MBICIUTEIBHONU NEATETLHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, 0000IeHNnEe, CUCTEeMAaTU3allIo, KIacCU(pUKAIINIO, BbISIBICHUE
NPUYMHHO-CIIEJICTBEHHBIX CBSI3€H — JIJIs1 U3YUYEHHS CBOMCTB BEIIECTB U XUMUYECKUX
peakiuii, eCTeCTBEHHO-HAay4YHbIe METOJbl TO3HAHUS — HAOIIOJCHUE, U3MEpPEHUE,
MOJIETMPOBAHKE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN);

e CJIEIOBATh MPABWJIAM IOJIb30BaHUS XUMHUYECKOHN MOCYA0N U 1aOOpaTOPHBIM
o0opyAOBaHUEM, a TaKXKe MpaBUiiaM OOpaIIeHHs ¢ BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKIMSIMU TI0 BBIMIOJIHEHUIO J1A0OPATOPHBIX XUMHYECKUX OIBITOB IO
MOJIYYCHUIO M COOMpaHUIO Tra3000pa3HbIX BelIeCTB (BOAOPOAA M KHUCIOPOJA),
PUTOTOBIIEHUIO PACTBOPOB C OMNpEAeIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBaTh M MPOBOJUTH XHUMHYECKHE OIKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KHCIOT C MMOMOIIBbIO HHIUKATOPOB (JAKMYC,
dbeHondTanenH, METHIOPAHX U IPYTHE).

K xoniy o6yuenus B 9 kiacce mpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

® PacKpbIBaTh CMbICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUUECKUN AJIIEMEHT,
aTOM, MOJIEKYJIa, UOH, KaTHOH, aHHOH, IPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, 3JEKTPOOTPULATEIIBHOCTh, CTEIEHb OKHUCIECHHSA, XHUMHUYECKas
peakius, XUMUYecKas CBsI3b, TETUIOBOM 3 (PEKT peakiuu, MOoJb, MOJIIPHBIN 00BEM,
pacTBOp, DJEKTPOJIUTBHI, HEINEKTPOJIUTHI, AJIEKTPOIUTHYECKAs IUCCOLUALMS,
peaky HOHHOTO OOMeHa, KaTajlu3aTop, XUMUYECKOe paBHOBECHE, 0OpaTHUMbIE U
HeoOpaTuMble peakuuu, OKHCJIMTEJIbHO-BOCCTAHOBUTEIIbHbBIE peakiuu,
OKHUCJIMTENb, BOCCTAHOBUTENIb, OKHCIEHHE W BOCCTAHOBJIEHHE, aJJIOTPOINMS,
aM(pOTEepHOCTh, XWMHUYECCKasi CBs3b (KOBAJCHTHAs, WOHHAS, METaJUTHYeCKas),
KpUCTAJNINYECKAs] PEIIETKA, KOPPO3USI METAIJIOB, CIUIABBI, CKOPOCTh XMMHYECKOU
peakiuu, npeaeabHo gonycrumas konueHtpauus [IJIK Bemectna;
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® UIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX TOHSITUA U
MPUMEHSATH 3TU MTOHATUS MPU ONKMCAHUM BEIIECTB U UX MPEBPALICHUI;

® LCIOJb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIsi COCTaBiIeHUsI (hOPMYIT BEIIECTB
Y YPAaBHEHUU XUMHUYECKUX PEAKIINU;

® OIpEENATh BAJEHTHOCTh U CTENEHb OKHUCJIEHUS XUMHYECKHX AJIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIacCy COeIMHEHUH 1o hopmyiaM, BU XUMUYECKON CBA3U (KOBAJICHTHAs, MOHHAS,
METAJTMYECKasi) B HEOPTaHMYECKUX COCIMHEHUSX, 3apsi] MOHA MO0 XUMHUYECKOUH
dbopmyrnie, XxapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTMHEHUH, TUTT
KPUCTAJUIMYECKON pEeIIETKM KOHKPETHOT'O BEIIIECTBA;

e packpsiBaTh cMmbicH Ilepuomnueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €ro MOHUMAHHWE: OMUCHIBATh U XapaKTEePU30BaTh TAOIMYHYIO
dopmy [lepuoamyeckoid cCUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3jiuyaTh MOHSITHUS
«riaBHas noArpynna (A-rpymnma)» u «nodbounas noarpynmna (b-rpymma)y, Manbie u
OoJbllIie€  TEePUOABI, COOTHOCUTH O0O3HAUCHUs, KOTOpPhIE HMEIOTCS B
NEePUOMYCCKON TabJuIle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsij sjapa, oO0Ilee YHUCIO JJIEKTPOHOB H
pacrpejiesieHrue UX 1o JICKTPOHHBIM CIIOSIM ), OOBSICHSATH O0IIIHE 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COCIMHEHUU B IIpeesiaX MajblX IIEPUOI0B U
[JIaBHBIX MTOArPYII C YYETOM CTPOEHHUS UX ATOMOB;

e kjaccu(UIUPOBATh XUMUYECKHUE OJIIEMEHTHI, HEOPraHWYECKHUE BEIIEeCTBa,
XUMUYECKHE peaklu (TI0 YUCIIy U COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEILIECTB, MO
TerioBOMY 3G (dEeKTy, M0 U3MEHEHHIO CTEMEHEeW OKUCICHUS XUMHUYECKUX
3JIEMEHTOB);

® XapaKTepu30oBaTh (OMUCHIBATH) OOIMHME W CHEIMU(PUYECKUE XUMHUYECKUE
CBOWMCTBAa NIPOCTBIX M CJIOXKHBIX BEIIECTB, IMOATBEPKAAas ONMCAHHUE IIPUMEpPAMU
MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

® COCTaBJIATHh YPABHEHUS AJIEKTPOJIUTUYECKON JUCCOLMALMN KUCIIOT, IEI0Yen
U COJIeH, TOJHBIE W COKpalIEHHbIE YPAaBHEHHUS pEAaKUUd HOHHOTO OOMEHa,
YPaBHEHUs PEaKUUM, MOATBEPKAAIOIMMNX CYLIECTBOBAHUE T'€HETUUYECKOM CBSI3U
MEXK1Yy BEIIECTBAMHU Pa3JIMYHBIX KIJIACCOB;

® PacKphpIBaTb CYHIHOCTb  OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLUU
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHca ATUX PEaKInii;

® IPOrHO3MPOBATHh CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX CTPOECHHS,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPAIIECHNAN B Pa3JINYHBIX YCIOBUSIX;

® BBIUHCIISITH OTHOCUTEIIBHYIO MOJIEKYJIIPHYKO M MOJIIPHYEO MacChl BELIECTB,
MAacCOBYIO JIOJI0O XUMHUYECKOrO 3JIeMEeHTa Mo (popMyse COECIMHEHHS, MAaCCOBYIO
JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAMTH PACUETHI MO YPABHEHUIO XMUMUYECKOU

peaKuny;
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e co0I0AaTh MpaBUia MOJB30BAHUS XUMUYECKON MOCYNOM M 1ab0paTOPHBIM
000pyaOBaHUEM, a TAaKXKe MpaBuiia OOpalleHus] C BEIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSIMU TIO BBINIOJIHEHUIO JTA0OPATOPHBIX XHWMUYECKHUX OMBITOB IIO
MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YIJIEKUCIIOrO rasa);

® TIPOBOJUTH PEAKINH, TOATBEPKIAAIONINE KaYeCTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PAaCIO3HaBaTh OIMBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOOUA-, KapOOHAT-,
docdar-, cunmkar-, cymbdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHS M HOHBI
M3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIINE B BOIAHBIX PACTBOpPAX HEOPTaHHMYECKHX
BEILIECTB;

® TIPUMEHSTH OCHOBHBIC OTIEPAIMU MBICITUTEILHON NEATETHbHOCTH — aHaIN3 U
CHUHTE3, CpaBHEHHWE, O0OOIIEHHe, CHUCTEeMAaTH3allhi0, BBISBICHHE MPUIHHHO-
CJICJICTBEHHBIX CBSI3€H — /IS M3yYCHHsI CBOICTB BEIIECTB M XMMHUECKHUX PEaKIUi,
€CTeCTBEHHO-HAYYHBIE  METOJbI TMO3HAHWUS — HaOIIOJcHWE, W3MEpEHHE,
MO/ICITHPOBAHKE, SKCIIEPUMEHT (peabHBI U MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM KosmyecTBo yacos DJIeKTpOHHbIE (I (POBbHIE)
n/m IIporpamMmel Bcero Kourpoabubie | IlpakTuueckue o0pa3oBaTe/IbHbIE PecypChl
padoTsbI padoThI
Paznen 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U TTPAKTUYECKOU 5 2 bubmorera [JOK
' P https://m.edso0.ru/7f41837c
NeATeIIbHOCTH YeJIOBEKa
bu6moreka [IOK
1.2 B 15 1
CIIECTRA 1 XUMUHECKHE pearinti https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Paspnen 2. BaxHeiiume npeacTaBuTe M HEOPraHMYECKUX BELECTB
bu6moreka [IOK
2.1 B .K L 0 6
O3AYX. THCIIOPOA. LIORATHE 0B OKCHAax https://m.edso0.ru/7f41837c
bu6moreka [IOK
2.2 Bonopon. Ilo € 0 KHCJIOTaX U CO 8 1
HOPOA FUITHE O RHCTOTAX 1 COBIX https://m.edso0.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubnuoreka [JOK
2.4 . 11 1 1
COECOUHEHUN https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN

xumunuyeckux djiemMenToB /. U. MenaeneeBa. CTpoenune aToMOB.

[Tepuonnueckuii 3akoH u Ilepuoanueckas
CHCTeMa XMMHYECKHX dIeMeHTOB /. U.
MenneneeBa. CtpoeHue atoma

3.1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumuueckas cBiI3b. OKUCIUTEILHO-

32 8 bubnuoreka [IOK
BOCCTAHOBUTEJIBHBIE PEAKIUN https://m.edso0.ru/7f41837c
bubnuorexka [JOK
Hroro mo paszery 15 https.// m.edsocIJ_.[ ru/7f41837c
Hrorosoe nosTropeHue 2 bubmorexa HOK
https://m.edsoo.ru/7f41837c
[IpomexyrouHas arrecTanus 1 1
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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https://m.edsoo.ru/7f41837c

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoandecTBO 9acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ KonTpoabHubie IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMH4yeckmne peakuumn
11 [ToBTOpEHue u yriyoienue 3HaHul 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuotexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. 8 1 1 bubnuotexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyHbL. 24P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHTOB VA-Tpynmbl. A3ot, hochop u 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
WX COEMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
24 BJIeHl\ieHTOE IVAI:)r nbl. YTIIepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
25

Hroro no pasaeny
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Pa3gen 3. Meralibl 1 UX COeTUHEHU ST

. bubmmoreka [{OK
3.1 Obmue cBoRcTBa MeTaLIOB 4 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
) i 1
3.2 Baxxneime MeTajUIbl 1 UX COSTUHEHUS 5 https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 19
Paznen 4. Xumus u okpy»kaiomnias cpeaa
41 BeniecTBa u maTepuanbl B KU3HU 3 bu6mmoreka [{OK
' 4eJI0BeKa https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
Hrorosoe nosropenue 3 bubmmorexa TTOK
p https://m.edsoo0.ru/7f41a636
[TpomexxyTouHas aTTecTarus 1 1
OBLIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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