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l. IInanupyemsle npeaMeTHbIe pe3yabTaThl ocBoeHust OOII

B pe3ynbrare u3ydyeHnus yueOHOro npeamera « XuMus» Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHus:
BbinmyckHUK HayuHTCS:

* XapakTepHU30BaThb OCHOBHBIE METO/IbI T03HAHMSL: HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT;

* OIIMCHIBaTh CBOMCTBA TBEPABIX, JKUJKUX, Ta3000pa3HbIX BEIIECTB, BHIAEIAS X CYLIECTBEHHBIE IPU3HAKY;

* PpacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHH «aTOM», «MOJIEKYJIa», «XUMHUYECKHU DIIEMEHT»,
«IIPOCTOE BEIIECTBO», «CIOXKHOE BELIECTBOY», «BAIIEHTHOCTHY, «XUMHUECKAs PEaKLUs», UCIOIb3ys 3HAKOBYIO
CUCTEMY XUMHUU;

* PpacKphIBaTh CMBICJ 3aKOHOB COXPaHEHUS MacChl BEIIECTB, [IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOM
TEOpUU;

* pa3nuyaTh XMMHUYECKHE U (PU3HUECKUE SBIICHHS,

* HAa3bpIBaTh XMMHUYECKHE HIEMEHTHI,

* ONpEeAeNATh COCTAB BEIIECTB M0 MX (hopMyiaMm;

* OIpENeNATh BAJICHTHOCTh aTOMA JJIEMEHTA B COCIMHEHUSX;

* OIpEAeNsATh TUIl XUMHUUECKUX PEaKIIUii;

* Ha3bIBaTh IPU3HAKU U YCIIOBHS MPOTEKaHMSI XUMUYECKUX PEAKLUM;

* BBIABJIATH INPU3HAKU, CBUJCTEIIbCTBYIOIIME O MPOTEKAHWHW XMMHMUYECKOH peakUMH IpU BBINOJIHEHUU
XUMHYECKOTO OIIBITA;

* COCTaBJISITH (OPMYITbI OMHAPHBIX COCAMHEHUI;

* COCTaBJISITh YPABHEHMSI XUMUYECKUX PEAKIIM;

* coluoathk npaBuiia 6€301acHoi paboOThI ITPH IPOBEJIEHUU OIIBITOB;

* I10JIb30BaThCs J1a00OpaTOPHBIM 000PYI0OBAHUEM U ITOCYI0H;

* BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB;

* BBIYUCIIATH MacCOBYIO JIOJK0 XUMHUECKOTO JIEMEHTa o (hopMyJie COeIMHEHMS;

* BBIYHCIATH KOJMYECTBO, OOBEM MJIM MACCy BEIIECTBA IO KOJWYECTBY, 00bEMY, MAaCCE€ pEareHTOB HIIH
IIPOJYKTOB PEAKLUY;

* XapakTepu30BaTh (PU3MUECKHUE U XUMUUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB: KUCIOPO/a U BOJIOPOAA;

* T0JIy4aTh, COOMPATh KUCIOPOJ U BOIOPOLI;

* pacro3HaBaTh OINBITHBIM IIyTEM Ia3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJIOPOI;

* PpackKphIBaTh CMBICII 3aKOHAa ABOTajpo;

* pacKphIBaTh CMBICI NOHITUH «TEMI0BON 3P (EKT peakun», «MOJISIPHBIH 00beM»;

* XapakTepHu30BaTh (PU3MUECKUE U XUMUYECKHUE CBOMCTBA BOJBI;

* pacKpbIBaTh CMBICII IOHSTHS «PAaCTBOP»;

* BBIYUCIIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

* IIPUTOTOBJIATH PACTBOPHI C OIIPENEICHHON MAaCCOBOM J10JI€M paCTBOPEHHOT'O BELIECTBA;

* Ha3bpIBaTh COCIMHEHNUS N3YYEHHBIX KJIACCOB HEOPraHMYECKHUX BEUIECTB;

* XapakTepu3oBaTh (PU3MUECKHE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB:
OKCHJIOB, KUCJIOT, OCHOBaHMM, COJIEH;

* OIpeaensTh NPUHAIJIEKHOCTh BEHIECTB K ONPE/IeJICHHOMY KJIacCy COeIMHEHUN;

* COCTaBJATH (POPMYJIBI HEOPTAaHMUECKUX COCTUHEHNH M3yUEHHBIX KIIaCCOB;

* TMPOBOJUTH OMNBITHI, MOJATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA M3YYEHHBIX KIJIACCOB HEOPTaHUYECKUX
BELIECTB;

* pacro3HaBaTh ONBITHBIM IIYTEM PAaCTBOPHI KUCIIOT U LIEI0YeH 110 H3MEHEHUIO OKPACKU WHINKATOPa;

* XapaKTepHU30BaTh B3aMMOCBA3b MEKIY KJIaCCaMU HEOPTaHNYECKUX COECINHEHUN;

* packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneena;

* OOBACHATH (PU3MUECKUI CMBICT aTOMHOTO (TOPSIKOBOI0) HOMEpa XMMUYECKOTO 3JIEMEHTa, HOMEpOB
IpyIIIbl ¥ ieproja B nepuogudeckon cucreme .M. Menneneesa;

* OOBACHATH 3aKOHOMEPHOCTH M3MEHEHMs CTPOEHHsI aTOMOB, CBOMCTB 3JE€MEHTOB B IpeJesaX MallbIx
MEPUOIOB U TJIABHBIX MOJPYIIIL;

* XapaKTepHU30BaTb XMMHYECKHE IEMEHTHl (OT BOJOPOJA 10 KalblMs) Ha OCHOBE HMX IOJIOXKEHHS B
nepuoanueckoit cucreme J1.1. MenneneeBa u 0coOCHHOCTEH CTPOCHHSI KX aTOMOB;

* COCTaBJISITh CXEMbI CTPOEHMSI aTOMOB IIepBbIX 20 351eMeHTOB nepuoanudeckoi cucremsl JI.11. Menneneesa;

* pacKphIBaTh CMBICII OHATHN: «(XUMHUYECKAs CBA3bY, «QNEKTPOOTPULIATEILHOCTDY;

* XapaKTepHU30BaTh 3aBUCUMOCTb (PM3NYECKUX CBOMCTB BELIECTB OT THIIA KPHUCTAITMUECKON PEIIETKH;

* OIpPENeATh BUJ XMMUYECKOHN CBSI3M B HEOPraHUMYECKUX COCIUHCHMSX;
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* u300pakaTh CXEMbI CTPOCHUS MOJICKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMH BHAAMH XUMHYECKUX CBS3CH;

* pPacKpbIBaThb CMBICI TOHSTHH «HMOH», «KAaTHOH», «AHUOH», <(OAJIEKTPOJIUTBI», «HEIIEKTPOIUTHIY,
<QJIEKTPOJIUTUYECKAS TUCCOLHAIUS», KOKUCIUTENbY, «CTENEHb OKUCICHUS) «BOCCTAHOBUTEIbY, KOKUCICHUEY,
«BOCCTaHOBJICHHEY,

* ONpENeNsaTh CTENEHb OKUCICHUS aTOMa JIEMEHTa B COCIMHEHU U,

* pacKpbIBaTh CMBICI TEOPUU IIEKTPOIUTUYECKON TUCCOIMALINH;

* COCTaBJISITh YPABHEHMS AJIEKTPOIUTUYECKON NUCCOIMALIUM KUCIIOT, IIeJI0UE, CONeH;

* OOBICHATH CYIIHOCTH IMPOIIECCa ICKTPOIUTUICCKON JUCCOIUAIINH U PEAKIIUI HOHHOTO OOMCHA;

* COCTaBJISITH MOJIHBIE M COKPAIIEHHBIE HOHHBIC YPAaBHEHUS PEaKud OOMEHa;

* OIpenensaTh BO3MOKHOCTD MPOTEKAHUS PEAKIUil HOHHOTO OOMCHA;

* MPOBOJUTH PEAKIIUU, MOJITBEPKIAOIINE KAUECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB;

*  OIpEAEHATbh OKUCIUTEID U BOCCTAHOBUTEIID;

* COCTaBJISITh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIL;

* Ha3bIBaTh (PAKTOPBI, BIMSIONINE HA CKOPOCTh XUMUYECKOU PEAKITUHY;

*  KIaccU(HUIIMPOBATh XUMUUYECKHUE PEAKIIMH 110 PA3TUYHBIM ITPU3HAKAM

*  XapakTEpU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHUEM M CBOMCTBAMU HEMETAJIOB;

* TMPOBOJUTH OMBITHI MO MOJYYEHHUIO, COOMPAHMIO M HM3YYEHUIO XUMHYECKHX CBOMICTB Ta3000pa3HbIX
BEILIECTB: YIVIEKHUCIIOrO ra3a, aMMHaKa;

* pacro3HaBaTh OIBITHBIM MMyTEM ra3000pa3Hble BEIIECTBA: YIIIEKUCIIbII ra3 1 aMMHaK;

*  XapakTepHU30BATh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMU METAJLJIOB;

* Ha3bpIBaTh OPraHUYECKUE BELIECTBA MO UX (opMyse: MeTaH, ITaH, STUJICH, METaHOJI, 3TAHOJI, TJIMIEPHH,
YKCYCHasi KUCJI0Ta, aMUHOYKCYCHAsI KHCJIOTA, CTEAPUHOBAsA KUCJIOTA, OJIEMHOBAsA KUCIIOTA, TJIFOKO034;

* OILICHUBATH BIMAHHE XUMUYECKOIO 3arpsi3HEHUS OKPYKAIOILIEH Cpe/ibl HA OPraHU3M YEJIOBEKa;

* TPaMOTHO OOpamIaThCsi ¢ BENIECTBAMH B IIOBCEAHEBHOM KU3HU

*  ONpeaeisaTh BO3MOKHOCTh IMTPOTEKAHUS PEAKIIUM HEKOTOPBIX MPEACTABUTENICH OPraHMYECKUX BEILIECTB C
KHUCJIOPOJOM, BOJOPOJIOM, METAJITIAMH, OCHOBAaHUSAMH, TAJIOTEHAMH.

BhInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCSH:

* BBIJIBUTaTh U IPOBEPATH SKCIIEPUMEHTAIBHO THUIIOTE3bl O XUMHYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX
COCTaBa U CTPOEHUS, X CIOCOOHOCTH BCTYIATh B XUMHUYECKHUE PEAKIIUU, O XapaKTepe U MPOAYKTaX Pa3lIudHbIX
XUMHYECKUX PEAKIINI;

* XapakTepu30BaThb BELIECTBA II0 COCTABY, CTPOEHUIO M CBOWCTBaM, YCTaHABIMBAaTh IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U MEK]ly JaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

* COCTAaBJISITh MOJIEKYJISIPHBIE U MOJHBIE HOHHBIE YPABHEHHUS 110 COKPAIICHHBIM HOHHBIM YPaBHEHHUSIM;

* TPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIATH OKUCIUTEIbHBIE I BOCCTAHOBUTEIHHBIE CBONCTBA
C YUYETOM CTENEHEW OKUCIIEHHUS DJIEMEHTOB, BXOALIUX B €r0 COCTaB;

* COCTaBJISITh  yPAaBHEHHS  PEAKUHM, COOTBETCTBYIOIIMX  MOCJIEAOBATEIBHOCTH  MpPEBpalICHUN
HEOPraHUYECKHUX BEIECTB Pa3IMYHBIX KJIACCOB;

* BBIIBUTaTh U TMPOBEPATh HSKCIEPUMEHTAIIBHO THUIIOTE3bl O PE3yJibTaTaX BO3JCUCTBHUS pPa3IUYHBIX
($hakTOpOB HA U3MEHEHHE CKOPOCTU XUMHUECKOHN peakilnu;

* WCIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS JUISI SKOJOTMUYECKH TPAaMOTHOTO TIOBEACHHS B OKPYXKAIOIIEH
cpene;

* WCIOJIb30BaTh MPUOOPETCHHBIC KITIOYEBbIE KOMIIETCHIIMM TIPU BBITOJTHEHUH IPOCKTOB M y4eOHO-
MCCIIeIOBATENLCKUX 3a]1a4 110 U3YYSHHUIO CBOWCTB, CIIOCOO0B MOMyUEHUS U pACIIO3HABAHUS BEIIECTB;

* 00BEKTHUBHO OIICHUBATh MH(OPMAITHIO O BEIIECTBAX M XUMHUECKHUX MPOIIeCccax;

* KPHUTHYECKH OTHOCUTHCS K TICEBAOHAYYHOW HH(pOpMAINH, HEIOOPOCOBECTHOW pekiaMe B CpeAcTBax
MaccoBOW MH(pOpMaLNK;

* OCO3HaBaThb 3HAYCHHE TEOPETUUECKUX 3HAHUU 10 XUMUHM IS IPAKTUYECKOU IESITEIbHOCTH YEJIOBEKA;

* CO37aBaTh MOJICIHM U CXEMBI JJIS PEIIeHUs y4eOHBIX U TIO3HABATEIbHBIX 3a/1a49; TOHUMATh HEOOXOAMMOCTh
COOJTIOICHUST TIPENUCAHNM, TPEATIaraéMbIX B WHCTPYKIHUAX MO UCTOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOU
XUMUH U JIP.

1. Conep:xxaHnue yueOHOT0 npeaMeTa
XHUMHSA M eCTeCTBEHHO-HAYYHBIH MeTO/I MO3HAHUS MPUPOBI
B cucreme ectecTBeHHOHAYYHOTO 00pa30BaHUs XMMHUs KaK YIeOHBIN TIPEIMET 3aHUMAET BaKHOE MECTO
B TIO3HAHUHM 3aKOHOB HPUPOABI, (HOPMUPOBAHMM HAYYHOW KAapTUHBI MHpA, CO3/JaHUM OCHOBBI XMMHYECKUX



3HaHU#, HEOOXOAMMBIX AJIi NMOBCEAHEBHOM JKM3HHU, HABBIKOB 37J0POBOTO M 0€30MMAaCHOrO JUIsl 4YeloBeKa U
OKpY>KaloIei ero cpeasl 00pasa *KHU3HH, a TAK)KE B BOCIUTAHUHU SKOJIOTUYECKON KYIbTYPHI.

YcnemHocT U3y4eHUsl XUMUM CBSI3aHA C OBJAJCHHMEM XMMUYECKHM S3bIKOM, COOJIIOJICHHEM IMpaBUIl
6e3omacHOil pabOTHl MPU BBITOJHEHUH XMMHUYECKOTO 3KCIIEPHUMEHTA, OCO3HAHHMEM MHOTOYHMCIIEHHBIX CBS3CH
XUMMH C JPYTUMU IIPEIMETaMH IKOJIBHOIO Kypca.

[Iporpamma BkIIOYaeT B ceOsS OCHOBBI HEOPraHWYECKOH M OpraHMyYecKod XWMuHU. [aBHOW wuieei
IIPOrpaMMbl SBJISI€TCS CO3/1aHue 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAHWUN IO XUMHHM, BBIPAXKEHHBIX B (opMme,
COOTBETCTBYIOLIECH BO3pacTy 00yUJaIOMIUXCS.

B coneprkanuu 1aHHOTO Kypca PeACTaBIEHbl OCHOBOIOJIATal0IMEe XUMUYECKHE TEOPETUUECKHAE 3HAHUS,
BKJIIOYAIOIIME W3Y4EHHE COCTaBa M CTPOCHMs BEIECTB, 3aBUCUMOCTM HX CBOWCTB OT CTpPOCHHUA,
IIPOrHO3MPOBAaHUE CBOWCTB BELIECTB, MCCIENOBAHUE 3aKOHOMEPHOCTEH XMMHMYECKMX MPEBPALICHUM W ITyTeH
YIIPaBJICHUS UMU B LEJAX IOJyYEHHUs BEIIECTB U MATEPUAIIOB.

TeopeTnueckyo OCHOBY U3y4€HUSI HEOPTAaHUYECKOM XUMHUH COCTABIISIET aTOMHO-MOJIEKYJISIPHOE YYCHHUE,
Ilepnonnueckuit 3akoH .M. MeHneneeBa ¢ KpaTKUMM CBEICHHUSIMHU O CTPOCHHM aToOMa, BUAAX XMMHUYECKOU
CBSI3M, 3aKOHOMEPHOCTSIX IPOTEKAHNS XUMHUYECKUX PEaKLIUN.

B wu3yyenum Kypca 3HA4MTENBbHAs pPOJb OTBOAUTCS XUMHUYECKOMY OKCIIEPUMEHTY: IIPOBEIECHUIO
IPAKTUYECKUX U J1a0OpaTOpHBIX paboOT, ONMUCAHHUIO PE3yJIbTATOB YUEHHYECKOro 3KCIIEPHUMEHTA, COOIIOICHHUIO
HOPM H TIPaBUJI 0€30MacHON PabOThl B XMMUYECKOH 1a00paTOpPHH.

Peanu3zanus gaHHON mporpammsl B mporecce 00ydeHHs MO3BOJIUT 00y4aroIUMCsl YCBOUTh KIIIOUEBbIE
XUMHUYECKHE KOMIIETEHIIMH U IIOHATH POJIb U 3HAYEHHE XUMHH CPEIU APYTHUX HAYK O IIPUPOJIE.

N3yuenune npeamera «XHUMUS» B 4acTH (OPMHUPOBAHUS y OOy4aroIIMXCsl HAyYHOIO MHPOBO33pPEHHUS,
OCBOEHUSI OOILIEHAYYHBIX METOJO0B (HaONIO/EHUE, M3MEPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUS
[IPAKTUYECKOrO0 IMPUMEHEHHUsS HAyYHbIX 3HAHMM OCHOBAHO HAa MEXIPEIMETHBIX CBA3SIX C IPEAMETAMH:
«buonorus», «l'eorpadusy, «Mcrtopus», «Jlureparypa», «Martemaruka», «OCHOBBI 0€30MaCHOCTH
KU3HEICATEIbHOCTHY, «Pycckuil s3b1k», «Pu3nka, « IKOJIOTUD.

IlepBoHaya/IbHbIE XMMHYECKHE IOHATHSA

[Ipenmer xumuu. Tena u BemecTBa. OCHOBHbIE METOJbl IO3HAHMS: HaOJIOJEHHME, U3MEpPEHUE,
sKcriepuMeHT. Ou3nueckre U XuMuueckue siBjaeHus. Yucrtele BemecTBa U cMecu. CriocoObl pasieleHus cMecei.
Atom. Monekyna. XuMUYECKUI 2JEMEHT. 3HAKM XMMUYECKUX 3JIEMEHTOB. [IpocThie M CI0XKHBIE BELIECTBA.
BanenTHocTh. 3aKOH NOCTOSIHCTBA COCTaBa BellecTBa. Xumuueckue (opmynsl. MHaekcsl. OTHOcuTenbHAS
aTOMHAasl ¥ MOJIEKYJISIpHAsi Maccel. MaccoBast 10J1s1 XMMHYECKOTO 3JIEMEHTA B COEIUHEHUH. 3aKOH COXPAHEHHUS
Macchl BemlecTB. Xumuueckue ypaBHeHUs. KoadduureHnTsl. YcnoBus U npu3HAKU MPOTEKAHUS XUMHYECKUX
peakuuii. Momb — eIMHNLIA KOJIUYECTBa BelecTsa. MoisgpHas macca.

Kucaopoa. Bonopon

Kucnopon — xumuueckuil meMeHT U mpocrtoe BemecTBo. O30H. CocraB Bozayxa. dusmueckue u
XUMHUYECKHE CBOMCTBa Kuciopona. Ilomyuenue m nmpumeHneHue kuciaopoja. TemnoBoi 3h(PEeKT XUMHUYECKUX
peakuuii. IloHaTHE 00 3K30- U SHAOTEPMHUECKUX peakiusxX. Boroposl — XMUMHYECKHUN 3JIEMEHT U IMPOCTOe
BenecTBo. du3nyeckre U XuMU4ecke cBoiicTBa Bogopoaa. [lonydyenne Bogopoaa B tabopatopun. [lonyuenue
BOJIOpOJIa B TMpOMBIUIEHHOCTH. [lpumenenue Bojopona. 3akoH ABorajapo. MomspHbli 00BeM Tra3oB.
KauecTBeHHbBIE peakliny Ha ra3000pa3Hble BelecTBa (KUCI0pol, BOJopoa). O0beMHbIE OTHOLIEHUS ra30B MPU
XUMHUYECKUX PEAKLHUAX.

Bopa. PacTBopsl

Bopa B npupozae. Kpyrosopot Bojibl B ipupoae. Pu3nyeckue 1 XMMUYECKHE CBOMCTBA BOJIbl. PacTBOpEI.
PactBopuMocTe BemiectB B Boje. KonrenTpanmst pactBopoB. MaccoBasi 10JisI pacTBOPEHHOIO BEIlECTBA B
pacTBope.

OCHOBHBIE KJ1ACChI HEOPTaHUYECKUX COCAMHEHUH

Oxcunpl. Knaccudpukanus. Homenknarypa. dusznyeckre CBOHCTBA OKCHIOB. XHMMHUYECKHE CBOMCTBa
okcunoB. [lonmyuenne n mpumenenue okcuaoB. OcHoBanusa. Knaccudukamus. Homenknarypa. ®dusndeckue
cBOMCTBa OCHOBaHMM. [lorydenue ocHoBaHu. XMMHUYECKUE CBOWCTBA OCHOBaHUMU. Peakuus HeHTpanusanuu.
Kucnotsl. Knaccudpukanusa. Homenknatypa. @usndeckue cBoiicTBa KUcioT. [lonydyeHne u npuMeHeHne KUCIOT.
XuUMHYECKHE CBOMCTBA KUCIOT. IHIuKaropsl. Mi3MeHeHne oKkpacku MHAMKATOPOB B pa3andHbIX cpenax. Counn.
Knaccudukanms. Homenknarypa. @uszndeckue cBorictBa cojiei. [lonmyuenue u npuMeHeHue cojiel. XUMHUYECKHe
cBoMcTBa coieil. ['eHeTnueckas cBsi3b MEXAY KJlaccaMH HEOpraHuueckux coequHeHuit. [Ipobiema 6e3zomacHoro
UCIOJIb30BaHUS BEINECTB M XHMUYECKUX PEAaKIMd B IOBCEIHEBHOW JKM3HM. TOKCHYHBIE, TOpPHOYHME H
B3PBIBOOIIACHBIE BEILIECTBA. bBITOBAast XMUMHUUYECKask TPAMOTHOCTb.



Crtpoenue atoma. [lepuognyeckuii 3aK0H U ePpUOANYECKAsi CUCTeMa XUMHYeCKHuX dJjiemeHToB JI.U.
MemnpeieeBa

Ctpoenue aToma: siApo, SJHEpreTHYecKui ypoBeHb. COCTaB siipa aToMa: MPOTOHBI, HEUTPOHBI. M30TOIEI.
ITepnonnueckui 3akoH [[.1. Menneneesa. [lepuoandeckas cucrema XuMu4yeckux 31neMeHToB J[. M. Menneneesa.
@u3nuecKuil CMbICI aTOMHOIO (IIOPSAAKOBOI0) HOMEpa XMMHYECKOro 3JIEMEHTa, HOMepa IpyMIbl U MepHoAa
nepuoandeckoi cucreMbl. CTpOEHHE PHEPreTUYECKUX YPOBHEH aTOMOB INEPBBIX 20 XMMHUYECKHX 3JIEMEHTOB
nepuoanuecko cucremsl [[.M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB aTOMOB XUMHUYECKHUX
3JIEMEHTOB U UX COCIMHEHUM Ha OCHOBE IIOJIOXKEHUS B niepuoaudeckon cucreme /[[.1. Menneneesa u crpoeHus
aroma. 3Hauenue [lepuoanueckoro 3akona J[.1. Menneneena.

Crpoenne BemecTB. XUMHYECKasl CBA3b

DIEKTPOOTPULIATEIBHOCT aTOMOB  XMMHUYECKUX 3JIeMEHTOB. KoOBaJeHTHas XuMH4YECKas CBA3b:
HenoJsipHas U nosspHast. [loHsATHE 0 BOJAOPOIHOW CBS3U U €€ BIMSHUU HAa (PU3NYECKHE CBOWCTBA BEIIECTB HA
npumMepe BoAbl. VoHHas cBs3b. Mertamnuyeckas CBsI3b. THIBI KPUCTAUIMYECKUX PELIETOK (aTOMHasd,
MOJICKYJISIpHAsl, HWOHHAs, METAJUIMYECKas). 3aBUCHUMOCTh (DU3MYECKHX CBOMCTB BEIIECTB OT THUIA
KPUCTAJLINYECKON PEILETKH.

XuMHYeCKHe peakIuu

[TonsiTve O CKOPOCTH XUMUYECKON peakiuh. PaKkTopbl, BAUAIOLIME HA CKOPOCTh XMMHUECKON peaKLuu.
[Tonstue o karanuzartope. Kiaccupukanuys XuMUUECKUX PeaKLUil 0 pa3IuYHbIM IPU3HAKAM: YUCIY U COCTaBy
UCXOJHBIX M TIOJYYEHHBIX BELECTB; MU3MEHEHHUIO CTENEHEH OKMCIEHUS aTOMOB XMMHMYECKHX D3JIEMEHTOB;
MOTJIOLIEHUIO UM BBIICJICHUIO SHEPTUU. DJIEKTPOJUTHYECKAs AUCCOLUALMS. DIEKTPOIUTHI U HEIIEKTPOIMTHI.
Wonbl. Katnons! u aHuoHBI. Peakuuu MOHHOrO oOMeHa. YCJIOBUS NMPOTEKaHMs peakluil MOHHOro oOMeHa.
DNEKTPOIUTUYECKAsT AUCCOLMAINS KUCIOT, wenodeid u coieil. Crenenp okucienus. OnpeneseHne CTeneHu
OKHUCJICHHS aTOMOB XHUMHYECKHX DJEMEHTOB B coeauHeHMsx. Oxuciurens. Boccranosurens. CymHoOCTb
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

Hemeramasl 1V — VII rpynn u ux coennHenust

[Tono)xeHre HEMETAJUIOB B IEPUOINYECKON cucTeMe XuMuueckux anemeHToB J[.M. Menneneesa. O0Ouue
CBOWCTBa HeMeTayUsioB. ['ajmoreHsl: ¢u3uueckue U XuMudeckue cBoicTBa. CoOeIUHEHUs TIaJOreHOB:
XJIOPOBOIOPO/I, XJIOPOBOJOPOIHAS KKCIIOTa U ee conu. Cepa: puznueckue u Xumuieckue cBoiictsa. CoeJMHEHUS
Cephl: CepoBOOPOJ, CyIb(huabl, OKCUIbI cepbl. CepHas, CepHUCTas U CEPOBOJOPOAHAS KUCIOTHI M MX COJIH.
A30T: Qusnueckue u xummuueckue cBoiicrea. Ammuak. Conu ammonusi. OKcubl a30Ta. A30THasl KUCIIOTa U €€
comu. Dochop: ¢usnueckne u xumuueckue cpoictBa. CoemauHenus ¢ochopa: okcun ¢ochopa (V),
oprodochopHas KUCI0Ta U €€ COMU. YTIIepoa: PU3NYECKHue U XMMHUECKHE CBOMCTBA. AJIJIOTPONHUS yriepoja:
anmas, rpaut, kapous, pymiepensl. Coenunenus yriepoga: okcusl yriepoaa (II) u (IV), yronenas kucinora u
ee coni. KpeMHUI 1 ero CoeIMHEHUS.

MeTayibl M X COeIMHECHUS

[TonoxxeHne METaIIIIOB B IEPUOINYECKON cucTeMe XuMuiecknx 3iueMeHToB [[.M. MenaeneeBa. Meraibl
B IpuUpoje U obuie cnocoOwl ux monydeHus. O6mue Gusndeckue cBoicTBa MeTayioB. OOIIMe XMMUYECKHE
CBOMCTBA METAJIJIOB: pEaklMy C HEMETa/llaMHu, KUCIOTaMH, COJSIMU. DJIEKTPOXUMUYECKUHN psAJl HANPSKEHUH
MetaioB. Illenouynsle meTtamnsl M uX coenuHeHus. lllenodyHozeMenbHbIE METAUIBI U UX COCIUHEHUS.
Antomunuil. AMdoTepHOCTh OKCUIa U Tuapokcuaa amoMuHus. JKenezo. CoequHEHHs kKelle3a U UX CBOMCTBA:
OKCHJIBI, TUAPOKCUABI U conu xkene3a (11 u II1).

IlepBoHaya/ibHbIE CBeIeHUS 00 OPraHUYeCKHMX BellecTBax

ITepBOoHavanbHBIE CBENEHUS O CTPOEHUHM OPTaHUYECKUX BEILECTB. YTIEBOIOPOABI: METaH, 3TaH, STHJIEH.
HcTounuku yrieBoJopoioOB: NPUPOIHBIM ra3, HedTh, yronab. Kucnoposaconepkamue COEIUHEHUS: CIHPTHI
(MeTaHOJN, STaHON, IJIMLIEPUH), KapOOHOBBIE KHUCIOTHI (YKCyCHas KHCJIOTa, aMUHOYKCYCHas KHCJIOTa,
CTeapuHOBasi U OJIEMHOBAsI KUCJIOTHI). bronoruuecku BaskHble BEIIECTBA: JKUPBI, TTII0K03a, O€TTKH. XUMUYECKOe
3arpsiI3HEHUE OKPYIKAIOLIEN Cpebl U €T0 MOCIEICTBUS.

Tunsl pacyeTHbIX 3a1a4:

1. Berunciienue MaccoBoil 10 XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJie COCTUHEHUS.

VYcraHoBnenue mpocteieil GopMyITbl BEMIECTBA IO MACCOBBIM JIOJISIM XUMUYECKHUX JIEMEHTOB.

2. BbluuciieHuss 1Mo XWMHUYECKMM YPaBHEHHUSIM KOJHMUYECTBa, OOBbEMa, Macchl BeIIecTBa IO
KOJIMYECTBY, 00bEMY, MAaCCe PEareHTOB WIIH MPOJYKTOB PEAKIIH.

3. Pacuet MaccoBo# JOJIM pacTBOPEHHOT'O BEILIECTBA B PACTBOPE.

IIpumepHbIe TeMbI NPAKTHYECKUX PadoT:

1. JIaboparopHoe oOopynoBaHue W mpuembl obOpameHus ¢ HuM. [IpaBuna 6e3omacHoil paboThI B

XUMHUYECKOH J1abopaTopuu.



OuncTKa 3arpa3HeHHON MOBAPEHHOM COJIH.

IIpu3Haku IpoTeKaHUs XUMHUYECKUX PEAKIUN.

[Tonydyenue KuCIOpoaa U U3y4EHHE €r0 CBOMCTB.

[Tonydyenue BOOPOIa U U3YYEHUE €O CBOMCTB.

[IpuroroBneHue pacTBOpOB € ONPEAEICHHON MAaCCOBOM J10JIEH PACTBOPEHHOIO BEILIECTBA.

SER A

7. Pemenue »skcnepuMeHTAIBHBIX 3a7ad 10 TeMme «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCTUHEHUN Y.

8. Peaxiiun nonHoro ooMeHa.

9. KauecTBeHHbIE peaklii HA HOHBI B PACTBOPE.

10.  IlomydeHue aMMHuaKa M U3y4E€HHUE €TI0 CBOWCTB.

11. [Tonyyenue yriaekucioro raza u U3y4eHHe ero CBOMCTB.

12. Pemenue skcnepuMenTanbHbIX 3a1a4 no reme «Hemeramel [V — VII rpynm u ux coequHeHnny.

13. Pemrenne skcnepuMeHTANBHBIX 3a7a4 110 TeMe «MeTallIbl U UX COCITUHEHUS.

I1l.  Temarnueckoe nNJIaHMpPOBaAHHE
8 kJacc (68 yacos)

Paznen Koau4yecTBoO OcHoBHBIE BU/IBI 1eSITEIbHOCTH 00y4aI0IIMXCS
4acoB
OcHOBHbIE OHATUS XUMHUH 54 Pasznuuaror mnpeaMersl HM3yd4eHHsI €CTECTBEHHBIX Hayk,
(YpoBeHb aTOMHO — MOHATHSI «aTOM», «MOJIEKYJIa», «XUMUYECKUU SIEMEHT,
MOJIEKYJISIPHBIX «HOH», «YaCTUIA», «HHACKCY, «kod(hdHIHeHT», «cxema
MIPEACTABICHHH ) XUMHUYECKOHN PeaKkiuny, «ypaBHEHUE XUMUYECKON peaKIIHm.

HaOsromaroT CBOMCTBA BEIECTB M MX HW3MEHEHUS B XOJE
XUMUYECKUX  peaknuii, ¢GU3NYECKHEe ©  XUMHYCCKHE
MPEBPALLICHUSI HW3y4Ya€MbIX BEIIECTB. Y4YaTCid MPOBOIUTH
XUMHUYECKUI 3KCTIEPUMEHT. Uccnenyror CBOMCTBA
n3ydaeMmbix BemiecTB. CoOmofaroT mpaBuia TEXHHUKHU
o0e3zonmacHOoCTH.  OmpeAensioT NpPHU3HAKH  XHUMHYECKUX
peaKkuunii, OTHOCUTEIIbHYI0 aTOMHYIO MacCy W BaJ€HTHOCTb
JJIEMEHTOB, COCTaB IPOCTEUIIMX COCIMHEHUM II0 HX
xumMudeckuMm  popmynam.  DUKCHPYIOT B TeTpaau
Ha0J10/1aeMble TPU3HAKY XUMHUECKUX PEaKIIHi.

[Iepnoanueckuit 3aK0H U 7 KnaccupunupoBars n3yuyeHHbIE XUMUYECKUE AIEMEHTHI U X
NepUoINYECcKas cucTemMa coenuHeHus. CpaBHUTH CBOMCTBA BEIIECTB, TPUHAAJICKAITNX
XUMHNYECKUX OJICMCHTOB I[I/I K pasHbIM KJjacCaM, XUMHUYCCKUC BJICMCHTBI PA3HBIX T'PYIIIIL.
Meneneesa. VYcranaBnuBaTh  BHYTPU- M MEXKIIPEAMETHBIE  CBS3U.
Crpoenue aToma. ®opmynupoBath nepuoandeckuii 3axkoH .M. MenneneeBa u

pacKpbIBaTb €ro CMBICI. XapaKTepu3oBaTb CTPYKTYPY
nepuoaudeckon tabmuupl. Paznuuate nepuonsl, A- u b-
rpynmbl. OOBSICHAT (PU3MYECKHI CMBICT MOPSAAKOBOIO
HOMEpa XHMHYECKOrO OJJIEMEHTa, HOMEpPOB TPYIIbl U
nepuoja, K  KOTOPBIM  DJJIEMEHT  IPHUHAUICKUT B
MIEPUOTUYECKON cucreMe AN. Menneneena;
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB B IIPEJENIax
MaJbIX epruooB U A-Tpymi. opmMyaupoBaTh ONpeaeIeHHs
MOHATUM «XUMUYECKUH DJIEMEHT», «IIOPSAIKOBBIM HOMEDY,
«MacCOBO€ YHCIIO», «U30TOIBI», «OTHOCUTENIbHAs aTOMHAs
Macca», «JEKTPOHHAs 000JI0YKa», «IJIEKTPOHHBIM CIOM».
OnpenensiTb YUCIO MPOTOHOB, HEHTPOHOB, 3JEKTPOHOB Y
aTOMOB XUMHUYECKHUX JJIEMEHTOB, UCIIOJIB3YS
nepuoauueckyro Tabmuiy. CoCTaBisITh CXEMbI CTPOEHHS
aTOMOB MepBbIX 20 3JIEMEHTOB MEPUOJUYECKON CHCTEMBI
JJIEMEHTOB. J[e1aTh yMO3aKIIIOUEHUE O XapaKTePe N3MEHEHUS
CBOMCTB XMMMUYECKUX DJIEMEHTOB C YBEJIMYEHUEM 3apsioB
aTOMHBIX siep. MecnenoBaTs CBOMCTBA H3y4acMbIX BEILIECTB.
HaGmtogate ¢Qu3uueckue W XUMHUYECKUE IPEBpAICHUS
M3y4aeMbIX BelecTB. OnuchiBaTh XMMHYECKHE PEAKLUHU,
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Pazgen KosaunuyecTBo OcHOBHBbIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH
4acoB
HaOmogaeMple B XOJ€ OKCIIEPUMEHTa. Y4acTBOBaTh B
COBMECTHOM OOCYXJICHHH PE3YJIbTAaTOB OIBITOB.
CrpoeHue BeniecTna. 8 @OopMyIMpOBaTh  OINPEACICHUS IOHATUNH «KOBAJICHTHAs

Xumudaeckas CBS3b.

HEMOJIAPHAs CBSI3b», «KOBAJICHTHAs IIOJISAPHAs CBS3bY,
«MOHHAs CBSI3bY, «CTETCHD OKHCIICHUS»,
(QJICKTPOOTPHUIATESIIEHOCTEY. OnpeneisTh THI XUMHUYSCKOM
CBSI3H B COCIMHEHUSAX HA OCHOBAaHUHM XUMUYECKON (DOPMYIIBI.
OnpenensTh CTEICHb OKUCICHHS SJIEMEHTOB B COSIMHCHHUSX.
CocTaBnars (OPMYIIBI BEHIECTB IO CTENEHU OKUCICHHS
aneMeHTOB. COCTaBJIsATh CPaBHHUTEIbHBIE W 0000INAONINE
Ta0JIULBI, CXEMBI.

TemaTudeckoe INIAHUPOBaHUE

9 kaacc (68 yacos)

Pa3nen

KoanuecTtBo
YacoB

OcHoBHbIE BHIbI JIeITEJIbHOCTH Oﬁy‘-lalOIIIHXCﬂ

MHoroo6pa3ue XUMHYECKUX
peaxKun

15

KnaccupumupoBare xumuyeckne peaknud. [IpuBoauTh
IpUMEpbl  peakuuMid  Kaxjgoro  tuma.  PacrosHaBaTh
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. Onpenensits
OKUCJIUTEIb,  BOCCTAHOBMUTEIb,  IPOLIECC  OKHUCIICHHS,
BOCCTaHOBJeHHsA. Habmogarh W ONUCHIBATH XHUMHYECKHE
peaKuuyu C MOMOLIBI0 €CTECTBEHHOTO SI3bIKA U SA3bIKA XMMHH.
HccnenoBarh ycaoBHs, BIUSIONINE HA CKOPOCTh XMMHUECKOMN
peakuuu. OnMchIBaTh YCIIOBHS, BIUSIOIIUME HAa CKOPOCTh
XUMHYeCKON peakuuu. [IpoBoauTh rpynmnoBble HAOIIOAEHUS
BO BpeMs IIPOBEIEHUS JIEMOHCTPALMOHHBIX  OIIBITOB.
VYyacTBOBaTh B COBMECTHOM OOCYXXIEHHHM pE3YyJIbTaTOB
onbITOB. COCTaBIISITh TEPMOXMMHUYECKHE YPABHEHUS PEAKIIAH.
Beruucnsate  temwmoBodt  addexkr  peakumm 1o €€
TEPMOXUMHUYECKOMY YypaBHeHHI0. OO000mare 3HaHUA O
pactBopax. [IpoBonTh HaOIIOAEHMS 32 TOBEIEHUEM BEILIECTB
B PAcTBOPAX, 32 XMMUUYECKUMHU PEAKLUSAMH, IPOTEKAIOIIUMHU
B pacTtBopax. ®opmMyarpoBaTh ONpeaeaeHHs MOHATUI
(QIEKTPOJIUT»,  HEIIEKTPOIUT»,  <«OIEKTPOJIUTHUYECKAS
quccouuanus».  KOHKpeTH3upoBaTh  MOHSTHE — «HOH.
OO6o0marh MOHATHA «KaTHOH», «aHUOH». MccnenoBarh
CBOICTBAa PacTBOPOB AJIEKTPOJUTOB. ONHUCHIBATH CBOMCTBA
BEIIECTB B XOJA€ JEMOHCTPAIIMOHHOTO M J1abOpaTOPHOTO
skcriepuMenTa. Co0uroaTh MpaBuila TEXHUKU O€301aCHOCTH.
XapakTepu3oBaTh YCIOBHS TEYEHMsI peakLUid B pacTBOpax
AIIEKTPOJIUTOB 70 KoOHHA. Ompenensirts BO3MOXHOCTb
NpOoTeKaHUs peakuuid HOoHHOro obmeHa. IlpoBoauThb
rpynmnoBble  HaOMIOAEHHST  BO  BpeMsi  MPOBEACHMUS
JIEMOHCTPAIIMOHHBIX U JIAOOPAaTOPHBIX OMBITOB. OOCYKAaTh B
rpynmnax pe3yiabTaThl ONbITOB. OOBACHATH CYITHOCTh pEeaKIIHii
HMOHHOrO0 oOMeHa. Pacro3HaBaTh peaklud MOHHOTO OOMeHa.
CocraBiATh HMOHHBIE YypaBHEHMs peakuuid. (CocCTaBiATh
COKpAILLEHHBIE HOHHBIE YPAaBHEHUS PEAKIIMH.

MHuoroob6pasue BeecTB

43

OOBSACHATH 3aKOHOMEPHOCTHU W3MEHEHUS CBOICTB
HEMETAJUIOB B Iepuojax M A-rpynmnax. XapakTepu3oBaTh
raJloreHbl Ha OCHOBE HX TIOJIOKEHUS B TEPUOIUYECKOM
cucreme JI. 1. MenzneneeBa 1 0COOCHHOCTEH CTPOEHUS MX
atoMoB. OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
TaJIOT€HOB 110 nepuoay u B A-rpynnax. OnucbeiBaTh CBOWCTBA
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BEIIECTB B XOAE JEMOHCTPALlMOHHOIO M J1IaOOpaTOPHOIO
skcnepuMmenTta.  CoOmogath  TEXHUKY  O€30MACHOCTH.
Pacrnio3HaBaTh ONBITHBIM ITYTEM COJISIHYIO KHCIIOTY U €€ COJH,
OpomMubl, noauasl. Mcnonb3oBaTh NpuoOpeTEHHBIC 3HAHUS

U yMEHHs B NPAKTUYECKOH JeATENbHOCTH U MOBCEIHEBHOU
JKU3HU C TIeNIbI0 0€30MacHoro oOpamieHus ¢ BEHIECTBAMH H
MaTepuaJaMM M SKOJIOTMYECKM TI'PaMOTHOIO IIOBEIECHUS B
OKpy)Kalllen cpeae. BblUuCiIATh  MaccoByH  JIOJIIO
pPacTBOPEHHOIO BeLIeCTBa B pacTBope. XapaKTepu3OBaTh
aneMeHTsl IVA rpynns! (OArpynmnsl KMCI0pO/ia) HA OCHOBE
UX TOJIOKEeHUs B nepuoandeckor cucreme 1. 1. MenneneeBa
U O0COOCHHOCTEH cTpoeHHs uX aroMoB. OOBACHATH
3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB 3jeMeHTOB [VA
rpynmnsl 1o Inepuogy M B A-rpymnmnax. XapakTepu3oBaTh
QIOTPOIIMIO KHUCIOpOJAa M Cepbl Kak OAHY M3 IPUYMH
MHOroo0pasus BemecTB. ONUChIBaTh CBOMCTBA BELLIECTB B
X0ZI€ IEMOHCTPALIMOHHOTO U J1a00PaTOPHOro 3KCIEPUMEHTA.
Cobmronate TexHUKY Oe3omacHOocTH. OKa3bIBaTh IEPBYIO
IIOMOILb NPH OTPABJICHUSX, 0’)KOTaX M TpaBMax, CBS3aHHBIX C
peakTHBaMu M Ja00paTOpPHBIM 000pymoBaHueM. OnpeaensiTh
OPUHAJIEKHOCTh  BELIECTB K  OINpEAesIEHHOMY  KJIaccy
coenquHeHuil. ComocTaBisATh CBOMCTBa pa30aBICHHONW U
KOHIICHTPUPOBAHHOW  CEpHOM  KHUCJIOTBI.  3aluChIBaTh
YpaBHEHHUs peakluil B MOHHOM BHJIE C YKa3aHUEM Iepexo/a
3JIEKTPOHOB. Pacro3HaBaTh ONBITHBIM HYTEM  PacTBOPHI
KHCIOT, CynbGuabl, cynbdutsl, cynbdarel. Mcnoap3oBath
npuoOpeTéHHbIE 3HAaHMA W YMEHHMs B  IPAKTUYECKOH
JeSITEIBHOCTH M TIOBCETHEBHOM JKU3HHU C 1I€JIbI0 0€30I11aCHOTO
oOpalleHns ¢ BElIeCTBaMU M MaTepHajlaMd U HKOJOTHYECKU
IPaMOTHOTIO MOBEICHUSI B OKPYKarOLIEH cpesie. Berauciars no
XMMUYECKMM YPaBHEHHUSM Maccy, OO0BEM U KOJIMYECTBO
BEIIECTBAa OJIHOTO M3 TMPOJAYKTOB pEAaKIUH [0 Macce
HCXOJIHOTO BellecTBa, 00BEMY MM KOJHMYECTBY BELIECTBA,
COIEPIKAIIETrO OMNPENCTEHHYIO TOJII0 MpuMeceld. ['0TOBUTH
KOMIIBIOTEPHBIE TIPE3ECHTAlMU 10 TEME. XapaKTepUu30BaTh
aneMeHTsl VA rpynnsl (HOATPYNIbI a30Ta) HA OCHOBE HX
MOJIOKEHUS B MEPHOAMYECKOH CHUCTEME U OCOOEHHOCTEH
cTpoeHus: uX  aroMoB. OOBICHATH  3aKOHOMEPHOCTHU
WU3MEHEHHUS CBOICTB AIIEMEHTOB VA-rpynmsl.
XapakTepu30BaTh aJI0TPOIHio hocdopa Kak oJIHy U3 IPUUHH
MHOrooOpasusi BemecTB. ONUCHIBaTh CBOWCTBA BEILECTB B
X0Jle IEMOHCTPALIMOHHOTO U JIa0OpaTOPHOTO 3KCIIEPUMEHTA.
Cobmtonate TexHUKY Oe3omacHocTH. Oxa3plBaTh MEPBYIO
MOMOIUIb MPU OTPABJICHUSIX, 0KOraxX M TPaBMax, CBA3aHHBIX C
peakTHuBaMu U 1a00paTOpHBIM 000py/JIOBaHUEM.
VYcraHaBiMBaTh NPHUHAJIEKHOCTD BEIIECTB K ONPEIEIEHHOMY
KJjaccy coequHeHnd. ComocTaBiIsTh CBOWCTBA pa3z0aBlIeHHON
U KOHIIEHTPUPOBAHHOM a30THOW KHUCIOTHL. (COCTaBIsATH
YPaBHEHHs  CTYNEHYaTOW JUCCOLMAIMM Ha  IpUMEpe
dbocopHON KUCIOTHL. 3amUChIBaTh ypaBHEHUS peakUuil B
MOHHOM BHJE C YKa3aHUEM IIepexoja DJIEKTPOHOB.
Pacnio3HaBaTh ONBITHBIM NMyTEM aMMHAK, PACTBOPBI KUCIIOT,
HUTpaT- U (ocdar-uoHel, MOH aMMOHMA. Vcmonab3oBaTh
NpUOOpETEHHBIE 3HAaHMA W YMEHMS B  IIPAKTUYECKOH
JeSITeTLHOCTH U IMOBCETHEBHOM KHU3HU C LENbI0 0€3011acHOT0
oOpallleHHs ¢ BEHIeCTBaMHU M MaTepHUalaMU U HKOJOTHYECKU
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rpaMOTHOI'O MOBEAEHUSI B OKpYyXkarolieil cpene. Boruncnars
MacCOBYIO JIOJII0 pPAacTBOPEHHOTO BELIECTBA B PacTBOpE.
[Tonb3oBaTbes uHGOpManUEl W3 APYTUX HCTOYHUKOB IS
MOJITOTOBKH KPATKUX COOOmeHU. ['0TOBUTh KOMIIBIOTEPHBIC
Mpe3eHTAlUN TI0 TeMe. XapakTepu3oBaTh 3jeMeHThl [VA
rpynns! (IOArpyNIbl YIJIeposia) Ha OCHOBE UX IIOJIOKEHUS B
NEePUOANYECKON CHUCTEME U OCOOEHHOCTEH CTPOCHHUS HX
atoMOB. OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsSI CBONCTB
saneMeHToB IVA Trpynmbl. XapakTepu3oBaTh aLUIOTPOMHUIO
yriepoja Kak OJIHY W3 TNPUYMH MHOTrooOpasus BELIeCTB.
OnuceIBaTh CBOKCTBA BEIIECTB B XOA€ JIEMOHCTPALMOHHOTO U
naboparopHoro  3kcnepuMeHta.  CoOmrogaTh  TEXHUKY
6e3omacHocT. COMOCTaBISATh CBOMCTBA OKCHJIOB yriepoaa U
KpEeMHUSI, OOBSICHATh MPUYUHY UX pa3inyusi. Y CTAHABJIUBAThH
MPUHAUIEKHOCTh  BEIIECTB K  ONPEACIEHHOMY  KIlaccy
coenvHeHUN. JlOKa3plBaTh KHMCIOTHBIM XapakTep BBICIIAX
OKCHUJIOB yrjepoAa M KpeMHHsS. 3aluChbiBaTh YpaBHEHUS
peaxkiuii B FOHHOM BHJIE C YKa3aHUEM IIEPEX0/1a AIEKTPOHOB.
OcylecTBIATh ~ B3aUMOIpEBpalleHUuss  KapOoOHAaTOB U
ruIpokapOoHaToB.  Pacmo3HaBaTh ~ ONBITHBIM — TyTEM
YTJIEKUCIIBIN ras, KapOOHAT-HOHBI. Hcnons3oBath
npuoOpeTEéHHbIE 3HAHMS W YMEHUS B  MPAKTUUYECKOU
JESTEIIbHOCTH M TIOBCETHEBHOM JKHU3HHU C LIENBI0 0€30IaCHOTO
oOpallleHusl ¢ BELECTBAMU U MaTepUajgaMH U 3KOJIOTUYECKU
IPaMOTHOTO ITOBEJICHUSI B OKpYKaroliel cpese. Beranciars no
XUMHUYECKAM YypaBHEHUSM MacCy, O00bEM WIH KOJIWYECTBO
OJIHOTO W3 MPOAYKTOB pEAKIUU IO Macce HCXOIHOIO
BElIECTBa, 00bEMY WIIM KOJIMYECTBY BEIIECTBA, COAEPIKALLETO
ONpeeNEHHYIO JI0NI0 MpUMecei. XapakTepru30BaTh METAILIIbI
Ha OCHOBE WX TIOJIOKEHHUS B TEPUOTUYECKON CHUCTEME H
ocoOeHHOCTEl ~ cTpoeHus  ux  aToMoB.  OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB METAILIOB IO MEPUOIY
u B A-rpynnax. MccnenoBaTh CBOMCTBA M3y4a€MbIX BEILIECTB.
OOBSICHATH 3aBUCUMOCTb (PU3UUYECKHX CBONCTB METAIJIOB OT
BUJIa XUMUYECKOU CBSI3M MEXIy uX aTomamu. HaOmonate u
OMUCHIBATh XUMHUYECKUE PEAKIIUHU C IIOMOIIBIO €CTECTBEHHOTO
A3plKa M s3bIKa XUMUU. HabmiogaTh JeMOHCTpHpyeMble U
CaMOCTOSITEJIbHO TIPOBOJUMBIE OMBITHL. ONUCHIBATH CBOMCTBA
M3y4aeMbIX BEIIECTB Ha OCHOBE HaONIOJEHHWH 3a WX
npeBpameHussMy.  Jloka3piBaTh  aM(OTEpHBIN  XapakTep
OKCHJIOB W THIpOKcuaoB amomuaus U xkenesa  (l11).
CpaBHUBATh OTHOIIICHHE H3y4a€MBIX METAUIOB U OKCHJIOB
MeTauioB K Bojie. CpaBHUBATH OTHOUIEHUE THAPOKCHJIOB
HaTpHs, KaJblMsI W aJTIOMUHHS K pacTBOpaM KHCIOT U
nienoyeil. Pacro3HaBaTh ONBITHBIM MYyTEM THAPOKCH]I-UOHBI,
nonsl Fe2+ m Fe3+. CoOmiomate TEeXHUKY O0€3011acHOTO
oOpalieHuss C XUMHUYECKOW TocyAod u 1abopaTopHBIM
o0opynoBanueM. OcyIecTBIATh peaKuu, MOATBEPKIAI0LINE
TE€HETUYECKYIO CBA3b MEXKITY HEOPraHMYEeCKUMU
COCTMHEHUSIMU. 3allMChIBaTh YPABHEHHS PEAKIMiA B MOHHOM
BUJIE C YKa3aHHEM Tepexojia dJeKTpoHoB. O000maTh 3HaHUs
U JeNaTh BBIBOJABI O 3aKOHOMEPHOCTSIX W3MEHEHUN CBOMCTB
METaJUIOB B IIEPUOIAX U A-TPYIIAX MEPUOANIECKON CUCTEMBI.
[IporHo3upoBaTh CBOWCTBA HEU3YYEHHBIX JJIEMEHTOB M MX
COCMHEHUN Ha OCHOBE 3HAHUW O IMEPUOJUYECKOM 3aKOHE.
Hcnonp30BaTh MpHOOpETEHHBIE 3HAHMSL M yYMEHHs B
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MPAKTUYECKOW JEATEIbHOCTH M ITOBCEIHEBHOW KU3HU C
nenpto  Oe3omacHoro  oOpalieHuss C  BEIIeCTBaMU U
MaTepualaMM M SKOJOTUYECKHM TPaMOTHOTO MOBEACHUS B
OKpyXaruien  cpene. Bpumcnsate 100 XMMHYECKUM
YpaBHEHUAM Maccy, OOBEM MM KOJIMYECTBO OIHOIO U3
MPOJYKTOB PEAKIIUU 10 MAaCCe MCXOJHOTO BEIIECTBA, 00BEMY
WIM KOJHMYECTBY BEIECTBA, COJIEPXKAIIETO OMpPEeaeIEHHYIO
nomto npumeceid. [lonp3oBatrbess mHboOpManmen U3 Jpyrux
MCTOYHUKOB JJIsl IOJTOTOBKU KPaTKUX cO00IIeHni. ['0TOBUTH
KOMITGIOTCPHBIC IMTPE3CHTALMHU 110 TCMC

Kpartkuit 0030p BakHEHIIMX
OpPTraHUYECKUX BEIIECTB
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Hcnonbs3oBath  BHYTpU- U MEXKIPEAMETHBIE  CBS3H.
CocCTaBisATh MOJICKYJSIPHBIE UM CTPYKTYpPHBIE (HOPMYIIBI
yrieBoaopoaoB. OnpenensiTe NMPUHALIEKHOCTh BEIIECTBA K
OIpPENENEHHOMY  KJIAcCy  OPraHMYeCKMX  COCIMHEHMM.
3anucelBaTh ~ YpaBHEHUs  peakuuid  3aMElleHuss U
MPUCOEINHEHUSI C YYaCTHEM OpPraHWYECKUX BELIECTB.
Habmtonate nemoHcTpupyembie onbIThl. OMUCHIBaTH CBOKWCTBA
M3y4aeMbIX BEIICCTB Ha OCHOBE HaONIOJCHUH 3a WX
MpeBpalleHUsIMU. YYacTBOBaTh B COBMECTHOM OOCYKIEHUU
pe3yJbTaToB OMNBITOB. [IpOBOIUTH KAUECTBEHHBIE PEAKIIMU HA
HEKOTOpble  OpraHudeckue  BemectBa.  llonb3oBaThes
uHpopmanued U3 APYrUX HUCTOYHUKOB I TOATOTOBKH
KpaTKUX co00IIeHui. ['0TOBUTH KOMIIBIOTEPHBIE PE3CHTALIUN
110 TEME
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