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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca 1o XuMuu i1 9 kiacca paspadorana Ha ocHoBe @I'OC
BTOPOTO TOKOJICHUS, TPUMEPHOH MPOTrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUS IO XUMHHU
(6a30BbIit ypoBeHb) u aBTOopckoi mporpammbl O.C. INabpuensna (I'abpuensa O.C. mporpamma
Kypca xumun s 8-11 kimaccoB o0mieo0pa3oBarenbHbIX yupexacauii M: Jlpoda,2016r).

[Iporpamma paccumtana Ha 70 dacoB (2 daca B Henmenwo). JlaHHas mporpamma
KOHKPETU3UPYET COJAEp)KaHHE CTaHaapra, NaéT pacmpeneieHue y4eOHBIX 4YacoB IO pas3zieiam
Kypca, OCIe0BaTeIbHOCTh U3YUEHHUS TEM U Pa3/IeNIOB C YUIETOM MEKIIPEAMETHBIX U MPEIMETHBIX
CBsI3€H, JIOTHKHU Y4eOHOTO Mpolecca, BO3PACTHBIX OCOOCHHOCTEH yJaluXcs.

XuMHUs, Kak OJlHa U3 OCHOBOIIOJIATAIOIIMX O0OJacTel ecTecTBO3HAHMS, SBISETCS
HEOTHEMJIEMON YacThI0 00pa30BaHUs MIKOJHLHUKOB. KakIblil 4eloBeK KMBET B MHUPE BEIICCTB,
MO3TOMY OH JIOJDKEH HMMETh OCHOBBI (DYyH/IaMEHTAIbHBIX 3HAHUM [0 XUMHUU (XUMHUYECKas
CUMBOJIMKA, XUMHYECKUE TOHATHS, (aKThl, OCHOBHBIC 3aKOHBl M TEOPHH), IO3BOJISIFOIINE
BBIPa0OTaTh MPEJCTABICHHUSI O COCTaBEe BEIIECTB, UX CTPOCHUH, MPEBPAIICHUAX, MPAKTUYECKOM
WCIIOJIb30BAaHUH, a TaKXKe 00 OMAacCHOCTH, KOTOPYIO OHHM MOTYT HpPEACTaBIATh. M3ydas Xumwuio,
ydaiyecss y3HalOT O MaTepualbHOM €IMHCTBE BCEX BEIIECTB OKPYXAIOIIEr0 MHpa,
OOYyCJIOBJICHHOCTH CBOMCTB BEIIECTB KX COCTaBOM M CTPOCHHEM, I[I03HABAEMOCTH H
MPEICKa3yeMOCTH XHMHUYECKUX sABIEeHUN. M3ydeHue CBOWCTB BEIIECTB U HUX MPEBpAICHHIA
CIOCOOCTBYET Pa3BHTHIO JIOTHUECKOTO MBIIUICHUS, a MpaKTU4YecKas paboTa C BeleCTBAMHU
(mabopaTopHbIe OMBITH) — TPYIOIIOOUIO, aKKypaTHOCTH M coOpaHHocTu. Ha mpumepe xumuu
y4Yaluecs MmojayJaroT MpeCTaBICHUsI O METOaX MO3HAHUS, XapaKTePHBIX ISl €CTECTBEHHBIX HAYK
(9KCTIEpUMEHTAIBHOM U TEOPETUYECKOM).

[Iporpamma paccuntana Ha 70 yacoB (2 yaca B HEJENIO), B TOM YHCJIE Ha KOHTPOJbHBIE
paboTsl- 4 yaca, mpakTHYECKHUe pabOTHI —7 4acoB.

Copeprkanue mporpaMMBbl HaIpaBJIEHO HA OCBOCHHUE YUAIIUMHUCS 3HAHUW, YMEHUI U HABBIKOB
Ha 6a30BOM YpOBHE.

esnn n3ydyeHust Xumuu B 8 Kjacce:

* OCBOGHHE BOXHEWUINUX 3HAHUA 00 OCHOBHBIX MOHATUAX M 3aKOHAX XMUMHH, XUMHYECKON
CUMBOJIUKE;

* OBJAJIcHHE YMEHUAMH HAONIOAaTh XUMUYECKUE SIBIICHUS, MPOBOAUTh XUMHUYECKUUN
AKCIIEPUMEHT, TIPOU3BOJUTH PAcUeThl HA OCHOBE XMMHUYECKHUX (POPMYJI BEIIECTB M ypaBHEHUM
XUMHYECKHUX PEaKIIHii;

* pa3BUTHE MO3HABATEIHHBIX UHTEPECOB U WHTEJUICKTYaJIbHBIX CIIOCOOHOCTEH B Tpoliecce
MPOBEJICHUSI XMUMHUYECKOTO OHKCIEPHUMEHTa, CaMOCTOSTENIbHOTO MPHOOpETEeHUsT 3HAHUW B
COOTBETCTBUU C BO3HUKAIOUTUMU KU3ZHECHHBIMU MTOTPEOHOCTSIMU;

* BOCMHTAHHE OTHOIICHUS K XMUMHH KaK K OJHOMY U3 (hyHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY 00I1€4eI0OBEUEeCKON KYJIbTYpBbI;

* TpUMEHEHHUE MOTYYCHHBIX 3HaHUN U YMEHUU 1751 0€30MacHOTr0 MCIOIh30BAHMS BEUIECTB
Y MaTepHuajoB B OBITY, CEJILCKOM XO35MCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/1a4 B
MOBCETHEBHON JKU3HM, TPEIYNPEXKICHUS SBICHHUM, HAHOCAUIMX BpEd 3I0POBBI0 YENOBEKA H
OKpY>Kalollen cpere.

3amaun:

1.ChopmMupoBaTh 3HaHNE OCHOBHBIX TIOHATHH ¥ 3aKOHOB XHUMHUH;

2. BocrnuTeiBaTh 00111€4€TI0BEUECKYIO KYIBTYPY;

3. Yuuth HaOMOAaTh, MPUMEHATH MMOJTYUYEHHBIE 3HAHUS Ha IPAKTHKE.

JINYHOCTHBIMH pe3yabTaTaMM U3yYeHHUs MpenMera «Xumus» B 9 Kiacce SIBISIOTCS
CIIETyIOIIEe YMEHHUS:

®0CO3HaBaThb €IMHCTBO M IEJIOCTHOCTh OKPYXAlOIIer0o MHpa, BO3MOXXHOCTH €ro
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JTOCTHIKEHUI HAYKU;



®[IOCTENICHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HABATh
noTpeOHOCTh M TOTOBHOCTh K CaMOOOpPA30BaHMIO, B TOM YHCIE M B paMKaX CaMOCTOSATEIbHOM
JESATEIIBHOCTH BHE LIKOJIBI;

®OIICHUBATh JKU3HEHHbIC CUTYallud C TOUYKHM 3peHMs Oe3omacHoro oOpasza XKHU3HM U
COXPAHEHUS 3/I0POBBS;

® OIICHUBATh 3KOJOTMYECKUM PUCK B3aUMOOTHOIIEHUH YEJIOBEKA U IIPUPO/IBI.

¢ hopMUpPOBATh HKOJOTHUECKOE MBIIUICHHE: YMEHHUE OLEHHBATH CBOKO JESATEIBHOCTh H
IIOCTYIIKA JPYIHX JIOACH C TOYKH 3PEHUs COXPAHECHMs OKPYIKAIOLIEH Cpelbl - rapaHTa XU3HU U
Onaromnoyyuus Jiro/iei Ha 3emiie.

MeTanpeaMeTHBIMHM pe3yJIbTaTaMHU H3Yy4eHHUs Kypca «XHUMHsA» sBISETCS (POPMHUPOBAHUE
YHHUBEPCAJIbHBIX yueOHbIX aercTuii (VY ).

Pecynamusnvie YVII.

® CaMOCTOSATENILHO OOHApYKMBATh U (OPMYIMPOBATH YUEOHYIO MPOOIEMY, ONPEAEISTh LENb
y4e0HOU e TeIbHOCTH;

® BBIJIBUTATh BEPCUU PEUICHUS MPOOJIEMBbI, OCO3HABATh KOHEUHBIH PE3yJbTaT, BHIOUPATH U3
IIPEIIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPENCTBA JOCTUKEHUS LIEIIH;

® COCTaBJIATh (MHIMBHUAYAIbHO WK B IPYNIIE) IJIAH peIIeHHs TPOOIIeMbl;

e paboTas 10 IJIaHy, CBEPATh CBOU JEUCTBUSA C LENbIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATH
OLIMOKH CaMOCTOSITEINIBHO;

®B JMAaJOre C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENILHO BbIpaOOTAHHBIE KPUTEPHU
OLIEHKH.

losnasamenvuvie YVJI:

® AaHAJIM3UPOBAaTh, CPAaBHUBATH, KJIAaCCU(DULIUPOBATh U 00001aTh (haKThI U ABJICHUS. BBIABIATH
MIPUYMHBI U CIIEJICTBUS IPOCTBIX SIBICHUH.

® OCYIIECTBIISATh CpaBHEHHE, KIACCHU(UKALHUIO, CAMOCTOSTEIHHO BHIOMpAs OCHOBAaHHS H
KPUTEPUH U1 YKA3aHHBIX JIOTMYECKUX OIlepaluii;

® CTPOUTB JIOTUYECKOE PACCYKACHHE, BKIHOYAIOIEE YCTAHOBICHUE IPUUMHHO-CIIEICTBEHHBIX
CBSI3EH.

® CO3/1aBaTh CXEMATUYECKUE MOJIEIH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTaBJIATh TE3UCHI, PA3IMYHBIE BUJIbI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.II.).

¢ 1peoOpa30BbIBaTh HH(GOPMALIMIO U3 OJHOTO BUJA B APYTroi (TaOIUIy B TEKCT U IIp.).

® yMETh ONPEAEATh BO3MOXKHbBIE HUCTOUHUKH HEOOXOAMMBIX CBEJCHUH, TPOU3BOIUTH MOUCK
nH(popMaluY, aHATM3UPOBATh U OLIEHUBATH €€ T0CTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CaMocCTOATEIbHO OPraHU30BbIBaTh YUeOHOE B3aUMOACHCTBHE B TpyMIe (ONpPeaeNaTh o0mue
LIeJIU, pacTIpeIeNsITh POJIU, I0TOBApUBAThCS APYT C APYTOM U T.11.).

IIpenmMeTHBIMHU pe3yJIbTaTaMHU U3YUYEHHUS NIPEAMETA SBISIOTCS CIEAYIOIINE YMEHMUS:

® OCO3HAHME POJIU BEIIECTB:

- OIPENENATH POJIb PA3JINYHBIX BELLECTB B IPUPOJIE U TEXHUKE;

- 00BSACHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

® PaCCMOTPEHHUE XUMHUYECKUX MPOIIECCOB:

- IPUBOJIUTH IPUMEPBI XMMUUYECKUX MPOLIECCOB B IPUPOJIE;

- HaXOJUTh YEePThl, CBUAECTEILCTBYIOMINE 00 OOIMIMX MPU3HAKAX XUMUYECKUX MPOIECCOB U UX
pa3Inuusx.

® IICTI0JIb30BAHNE XUMHUECKUX 3HAHUH B OBITY:

— OOBSICHATH 3HAUEHHE BEIIECTB B KU3HU U XO3S1CTBE YETIOBEKA.

© 00BSACHATD MUP C TOUKH 3PEHUS XUMUHU:

— IePEeYHCIIATh OTINYUTEIbHBIE CBOMCTBA XUMHUYECKHIX BEIIECTB;

— pa3inyaTbh OCHOBHBIE XUMUYECKUE MPOLIECCHI;

- ONPEIENIATh OCHOBHBIE KJIACChl HEOPTaHMYECKHUX BEIIECTB;

- IOHUMAaTh CMBICII XUMUUYECKUX TEPMHUHOB.




® OBJIQJICHUE OCHOBAMH METOJIOB IMO3HAHMSI, XaPAKTEPHBIX Il €CTECTBEHHBIX HAYK:

- XapakTepu30BaTh METOABl XUMHUYECKOW Hayku (HaOlroleHHe, CpaBHEHHE, SKCIIEPHMEHT,
M3MEpEHUE) U UX POJIb B IO3HAHUU MTPUPOJIBI;

- IPOBOJIUTH XUMHUYECKHUE OTIBITHI  SKCIIEPUMEHTHI U OOBSICHATH UX PE3yJIbTaThI.

® yMEHHUE OLIEHUBATh MOBEICHUE YEIIOBEKA C TOYKH 3PEHUS XMMHUYECKOH 0€301macHOCTH 1O
OTHOIICHHUIO K YEJIOBEKY U IPUpPO/IE:

- WUCNOJb30BAaTh 3HAHMA XMMUU TIPU COOJIOACHUU TPABHJI HCIIOJIB30BAaHHUS OBITOBBIX
XUMHYECKHX PEeraparos;

— pa3nuuaTh onacHble U 0€30MacHbIC BEIIECTBA.

Pabouas mporpamma nmoctpoeHa Ha OCHOBE KOHILIEHTPHUUECKOTO MOJX0Ja. DTO AOCTUTaeTCs
IyTeM BBIWICHEHHS IUAAKTHYECKOW EAMHHUIBI — XHMHYECKOTO 3JEMEHTa - M JalibHeiInem
YCII0)KHEHHUH U PACIIMPEHHH €€: 3/1eCh TAKOBBIMU BBICTYTAIOT (DOPMBI CYIIECTBOBaHUS (CBOOOAHbBIE
aTOMBI, IPOCTHIE U CJIOXKHBIE BEIIECTBA). B mporpamme y4uThIBaeTCS peaan3aliyst MEXIPEAMETHBIX
cBs3el ¢ KypcoM pusuku (7 kiace) u ononoruu (6-7 KIaccel), TIE 1aeTCsI 3HAKOMCTBO C CTPOCHHEM
aToMa, XMMUYEeCKOH OpraHu3amueil KIeTKH U MPoLeccaMu OOMEHa BEIECTB.

OcHoBHOM QopMoOii OpraHu3anuy y4eOHOTo Mpoliecca sSBISETCS KJIaCCHO-YpPOYHas CUCTEMA.
B kadecTBe JONOTHHUTENBHBIX (HOpM OpraHM3anuy OOpPA30BATEIHHOTO MPOIECCA MCIOIB3YETCs
CUCTeMa KOHCYJbTAIlMOHHOM MOANEP>KKH, MHAUBHUIYAIbHBIX 3aHATUH, CAMOCTOSITENbHAsS paboTa
YYaIIUXCsl ¢ UCTIOJIb30BaHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH.

[Tpeobnanarormieit GopmMoii KOHTPOJISL BBICTYHAIOT MUCbMEHHBIN (CaMOCTOSITENbHBIE U
KOHTPOJIbHBIE pabOTHI) U YCTHBIN onpoc (cobecenoBaHue).

HcxonHbIMH JOKYMEHTAMU /1JIsl COCTABJIEHUSI IPUMepa padoyeii MporpaMMbl ABUJINCH!

1. [Tpuka3z Munobpuayku ot 17.12. 2010r. Ne 1897 «O0 yTBEepKIeHIN 1 BBEJCHUU B
nerictsue ®I'OC OOO0»

2. [Tpuka3z MunoOpHayku ot 17.05.2012 Ne 413 «OO0 yTBepX/IE€HUH U BBEIACHUU B
neiictue ®I'OC cpeanero( moiHOro) 001IEro 00pa3oBaAHM)

3. [Tucemo MunucrepcrBa o6pazoBanus u Hayku PD ot 19 ampenst 201 1r. Ne03-255
«O BBemeHuu (eaepadbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB  OOMIETO
00pa3oBaHU

4. denepanbHbIi TOCYAapCTBEHHBIM 00pa30BaTeIbHbIN CTAHAAPT OCHOBHOT'O OOILEro
oOpazoBanus (mpuka3 MunucrepcTBa oOpazoBanusi u Hayku Poccuiickoit ®enepanuu ot 17
nexabps 2010 r. Ne 1897)

S. [IpumepHble mporpamMmbl MO Y4YeOHBIM mHpeameTraM (enepalbHOro 0a3UCHOrOo
y4eOHOro IJjaHa.

3a ocHOBy paboueill mporpamMMbl B3siTa TporpamMma kypca xumuu s 8-11 kmaccos
obmeoOpa3oBarenbHbIXx  yupexaeHuit  (aBtop  O.C.  T'abGpuensiH),  peKOMeHJOBaHHas
JlenaprameHTOM 00pa30BaTEIbHBIX MPOTPAMM U CTAaHAAPTOB 00111er0 00pa3oBaHust MUHUCTEPCTBA
obpazoBanus P®, ony6iukoBaHHas uzgarenabcTBoM «poda» B 2016 rony.

[Ipennaraemple  Marepuaibl  pa3paboTaHbl Ha  OCHOBE  aBTOPCKOM  Mporpammbl
O.C.I'abpuensiHa, cooTBeTCTBYIOLIEH DenepanbHOMY KOMIIOHEHTY I'ocy1apcTBEHHOTO CTaHaapTa
oOmero oOpa3oBaHus W JOMyIIeHHONM MUHHUCTEPCTBOM 0Opa3oBaHusi U Hayku Poccuiickoit
®enepannu (O.C.I'abpuensu [Iporpamma kypca xumuu ais 8-11 kimaccoB o01ieo0pa3oBaTeIbHBIX
YUpEeKACHUHN — 2-€ u3/1aHue, nepepadboranHoe u qonoiHeHHoe — M.: JIpoda, 2016.).

ABTOpPCKOI TporpaMMe COOTBETCTBYET YUeOHUK: «XuMus 9 Kiaccy

COJAEPKAHUE NU3YYAEMOI'O KYPCA
9 KITIACC
Beenenne. O0masi xapakTepUCTHKA XMMHYECKHX 3JIEMEHTOB M XMMHYECKHX PeaKIMi.
Ilepuoanuecknii 3axon u Ilepuoanyeckas cucrema
xumunuyeckux 3emMenToB [I. U. MenneneeBa (10 1)



XapakTepucTHKa 3JIEMEHTa IO €ro MoJiokeHuio B llepmoamdeckoi cucTEME XMMHYECKHX
anemenToB /. 1. MenneneeBa. CBoiicTBa OKCUAOB, KUCIOT, OCHOBAHHUM U COJIEH B CBETE TEOPUHU
NMEKTPOJINTUYECKON JUCCOLMALMU M OKHMCIEHUSA-BOCCTAHOBJICHUA. [loHsATHE O mEpexoqHBIX
aneMeHTax. AMdoTepHOCTh. ['eHeTHUECKUH psIT IEpeX0HOTO dIeMeHTa. [leproanueckuii 3aKOH U
[lepnonnueckas cucrema xumudeckux 3aemeHToB [[. . Menneneea. Xumuueckasi opraHu3amus
JKUBOU M HEKUBOW NPUPOJbl. XUMUYECKUNA COCTAB sApa, MAHTUHM U 3€MHOM KOpbl. XMMHYECKUE
JIEMEHTHI B KJIETKaX JKUBBIX OpraHu3MoB. Makpo- U MHUKpo3jeMeHThl. O0o01IeHne cBeieHuil o
XUMHAYECKHX peakuusx. Kimaccudukanus XuMUYecKiX peakuii o pa3IMyHbIM IPU3HAKAM: «UHUCIIO
U COCTaB pPEarupyroumx M oOpa3yIOLIMXCsl BEILECTB», «TEIUIOBOM 3(h(deKT», «HampaBieHUE»,
«M3MEHEHHE CTENEeHEW OKHUCIICHHS 3JEMEHTOB, 00pa3yIoINX pearupyrolue BemecTBay, «hazay,
«HCIIONIb30BaHME Karanusaropa». IloHATHE O CKOpOCTHM XUMHYECKOM peakuuu. DPakTopsl,
BIMSIOIIME HAa CKOPOCTh XWUMHYECKUX peakiuid. Karammszaroper un karamnu3. WHruOUTOpHI
AHTHOKCHIaHTHI.

JleMoHCTpaL UK.

Paznmuunbie ¢opmer Tabmuier J[. M. MenneneeBa. Mojenn aTOMOB 3JeMEHTOB 1—3-TO
nepuosoB. Mojienb CTpOCHHUS 3€MHOTO Iapa (MONepeuHbld pa3pe3). 3aBUCUMOCTh CKOPOCTH
XMMHUYECKON PEaKUuu OT MPUPOJbl pearupyroIyuX BEUIECTB. 3aBUCUMOCTb CKOPOCTH XMMHYECKON
peaKuuu OT KOHUEHTPALMU pearupyoiux BenecTB. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOHN peakuu
OT IUIOLIAJM CONPUKOCHOBEHHSI PEarupyrolluX BeIIEeCTB (KUISILIUN cI0iH»). 3aBHCHUMOCTb
CKOPOCTH XHMHYECKOM peakuuu OT TeMIEepaTypbl pearupyrolIuX BelecTB. ['OMOTE€HHbIN U
rereporeHHbli KaTanu3bl. @epMeHTaTUBHbIN Katanu3. UHrubuposanue.

JlabopaTopHbIe ONBITHI.

1. IlomyueHume ruipoxkcuga LHMHKAa M HCCIENOBaHME €ro CBOKMCTB. 2.MopenupoBaHue
noctpoenust [leproauueckoii cucrembl xumuueckux aieMeHToB /. . Menneneena. 3. 3amelenue
&KeJe3oM Menu B pactBope cyibdata menu (II). 4. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKkiuu
OT IPUPOJIBI PEATUPYIOIIMX BEIIECTB HA IPUMEPE B3AMMOIECHCTBHS KUCIOT C METaJUIAMM.

5. 3aBUCUMOCTb CKOPOCTU XUMHUYECKON pEaKLUU OT KOHLIEHTPALMK PEearupyroIiuX BELIECTB
Ha [IpUMeEpe B3aUMOJCHCTBHS LIMHKA C COJITHOW KMCIIOTOM Pa3JINYHOM KOHIICHTPALIMH.

6. 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM pEaKIMH OT IUIOUIAJA CONPHUKOCHOBEHUS
pearupyoomux BemecTts. 7. MoaenupoBaHHe «KHIISIILIErO ciaos». 8. 3aBUCUMOCTb CKOPOCTH
XMMHYECKON pEeakUuu OT TEMIIEpaTypbl pearupyrollux BEUIECTB Ha IPUMEPE B3aHMMOJECHCTBHS
okcuaa menu (II) ¢ pactBopoM cepHOM KHUCIOTHI pa3nuyHOW TemmepaTypsl. 9. Pasnoxenue
MEepOKCH/Ia BOJOPO/Ia ¢ MOMoIIbio okcuia Mapradna (IV) u karanassl. 10. OOHapyskeHHe KaTaiasbl
B HEKOTOPBIX MUIIEBBIX NMpoaykTax. 11. MHrubupoBanue B3aMMOAEHCTBUS KUCIOT ¢ METaljlaMU
YPOTPOIIMHOM.

Tema 1. Metasibl (14 4)

ITonoxenue ™eramoB B Ilepuognyeckoil cucreMe XuUMHUYeCKMX diaeMeHToB [[. M.
MenpeneeBa. Meramumueckass KpUCTAUIMYECKAs PEIIETKAa U METAUINYECKAss XUMUYECKasl CBS3b.
OOmume ¢usnyeckue cpoiicTBa MeTayuloB. CIUlaBbl, MX CBOWCTBA W 3HaueHHE. XHUMHYECKHE
CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX IOJIOKEHHUS B JIEKTPOXUMUYIECKOM
psay HanpsbkeHui MeTaiioB. Kopposust MeTasuioB u criocoObl 60pb0bI ¢ Hel. MeTasuibl B IpUpoie.
OO6mme crmocoObl UX TOTyYCHHS.

OO0masi XapakTepUCTHKA IEJOYHbIX MeTalI0B. Metamisl B mpupoje. Ooume crnocoOsl
ux nonydeHusa. Ctpoenue atomoB. lllenounbie Meramibsl — IpPOCThIE BellecTBa. Baxkuelimue
COEJMHEHUS WIETOYHBIX METAIJIOB — OKCHJIBI, THAPOKCHUIBI U COJNHU (XJIOpHIBI, KapOOHATHI,
CyJb(haThl, HUTPATHI), UX CBOICTBA U MPUMEHEHNE B HApOAHOM Xo3siicTBe. Kanuitnbie ynoOpenus.

O0mas xapaKkTepucTHKA 3JIeMEHTOB IJ1aBpHO# noarpynnsl I rpynmner.

Crpoenue aromos. IllenoyHo3eMenpHble MeTaulbl — MPOCThIE BelleCcTBA. BakHelmue
COEJMHEHUS NIETOYHO3EMENIbHBIX METAJUIOB — OKCUBI, TUIPOKCHIBI M COJH (XJIOPUIBI,
KapOOHaThI, HUTPATHI, CyNb(datel, pocdaTsl), X CBOMCTBA U MPUMEHEHNE B HAPOJIHOM XO34HCTBE.

AJTIOMUHUIA.



Crtpoenue aroma, (pU3NYECKHE U XUMHYECKHE CBOMCTBA MPOCTOTO BemecTBa. CoearmHEHUS
AIIOMUHUS — OKCHJ W THUAPOKCHI, MX aM(OTepHBIH XapakTep. BaxkHeilne comu amoOMUHHS.
[IpuMeHeHne amOMUHUS U €r0 COETUHEHU.

Keaeso.

Crtpoenue aroma, pu3ndeckre U XMMHUECKHUE CBOMCTBA MPOCTOro BemiecTsa. ['eHeTnueckue
psnel Fet? u Fe®,

Baxueiimume conu xene3a. 3HaUeHUE Kelle3a U €ro COSAMHEHUN JIJIs1 TPUPOAbI U HAPOJIHOIO
XO35MCTBA.

JemMoHCTpanuu.

OO0pa31pl MENTOYHBIX U IEI0YHO3EMENbHBIX MeTau10B. O0pas3iisl criaBoB. B3aumoseiicteue
HaTpus, JIMTUS WU KaJlblMs C BOJOM. B3aumopneilcTBue HaTpuss U MarHus C KHUCJIOPOJIOM.
B3aumoneiictBue MetamioB ¢ Hemetaiuiamu. [lomydenne rugpokcuaos xenesa (I1I) u (I01).

JlaGopaTopHbie ONbITHI.

12. B3aumoseiicTBHe pacTBOPOB KUCIIOT U colieil ¢ metaiiamu. 13. O3HaKoMIIeHHE C pydaMu
xkenesa. 14. OxpaiimBaHue MJIaMEHHM COJISIMU LIETOYHBIX METAIUIOB. 15. B3auMoelicTBrue Kaablus
¢ Bojiou. 16.I1omyueHue ruipokcuaa Kaublys U UCCIIEI0OBAHUE €T0 CBOMCTB.

17. IlonyuyeHue rujpoKcuaa alFlOMUHUS U UCCIIEI0BaHUE €ro CBOMCTB. 18. B3aumoneiicteue
xenesza ¢ cossiHoM kucnotol. 19. Ionyuenne rugpoxcunos xenesa (1) u (III) u usyuenue mx
CBOWCTB.

OCYILECTBIIATh JOKA3aTeIbCTBO OT IIPOTUBHOIO.

Tema 2. llpaktukym 1. CBoiicTBa METAJLLIOB M HX coequHeHui (2 4)?

1. OcyuiecTBiieHHE LEMOYKM XUMHUYECKMX mpeBpaiieHuid. 2. IlomyueHue u cBoiicTBa
COEeIMHEHUI MeTauioB. 3. PelleHne 3KkcriepuMEeHTalbHBIX 33/1a4 HAa paclio3HaBaHUE U MOJTyYECHHE
COCIMHEHUI METAJLIOB.

Tema 3. Hemera/winl (25 4)

OO6mias xapakTepuCTUKAa HEMETAJUIOB: TMoyioxkeHue B [lepuoanyeckoil cucreMe XUMUYECKUX
anemeHnToB J[. Y. MenneneeBa,0c00EHHOCTH CTPOEHUSI aTOMOB, AJIEKTPOOTpHUIATeNbHOCTh (D0)
KakMepa «HeMmeTaumnuHocThy, pan 0. Kpucramimueckoe CTpOSHHE HEMETaUIOB — IMPOCTHIX
BelecTB. Amtotponus. Pu3nueckue cBoMCTBa HeMeTa1oB. OTHOCUTENBHOCTD MOHATUI «METAIL
U «HEMETaJD».

Bopopoa.llonoxenue Bogopona B Ileproguueckoit cucreme xumuueckux anementos /. .
Menpeneesa. CTpoeHue aToMa U MoJieKyJibl. @U3nUecKre 1 XUMHUYECKHE CBOMCTBA BOAOPO/a, €T0
MOJIyYEHUE U TPUMEHEHHUE.

Bona.

Crpoenue Moiekynbl. BomoponHas xumuueckas cBsi3b. (DU3MUECKHE CBOICTBA BOJBI.
AHomanuu cBoicTB Boabl. ['mapoduibhbie u ruapodoOHbIe BemiecTBa. XUMHUUYECKHUE CBOMCTBA
Boabl. KpyroBopor Bomael B mpuponae. BomoouucTtka. Aospammsi BOAbl. beITOBbIE (DUIBTPEHIL.
MunepanbHbIe BOJIBI. JJuCTHIIIMpOBaHHAS BOJIA, €€ TIONyYEHHE U IPUMEHEHHUE.

O0mas XapaKTepuCcTHKA IaJ0reHoB.

Crtpoenue atomoB. [IpocThie BelecTBa U OCHOBHBIE COSTUHEHUS TaJIOT€HOB, X CBOMCTBA.

Kpatkue cBenenus o xiope, bpome, prope u ione. [I[pumeHeHne raJoreHoB U UX COeAMHEHUN
B HAPOJITHOM XO3S5IHCTBE.

Cepa.

CrtpoeHue atoma, aJuIOTPONUS, CBOMCTBA U MpUMEHEHUE poMOnUeckoi cepbl. OKCUIBI Cepbl
(IV) u (V]), ux nonyuenue, cBoiicTBa U npuMeHeHue. CepHasi KUCIIOTa U €€ COJU, NX MIPUMEHEHHE
B HApOJHOM X03s1cTBe. [I[pon3BOICTBO CEPHON KUCIIOTHI.

A3or.

CTpoeHne aToma U MOJIEKYJIbI, CBOMCTBA MTPOCTOTO BellecTBa. AMMHAK, CTPOEHHE, CBOMCTBA,
nosrydaeHue u npuMmenenue. Conu aMMOHHSI, UX cBoiicTBa U puMenenne. Oxcuabl azota (I1) u (IV).

A30THasi KHCIIOTa, €€ CBOMCTBA W TNpUMEHEHHe. HuTpaTtbl W HUTPHUTHL, MpobieMa uxX
COJIEp>KaHUs B CEIbCKOXO03SUCTBEHHON MPOIYKIMH. A30THBIC yI0OpEHHUS.

Dochop.



Ctpoenue aTtoma, aJlZIOTPONUs, CBOMCTBAa Oejoro u KpacHoro ¢ocdopa, uX NMpUMEHEHHUE.
OcHoBHble coequHenust: okcua docpopa (V) u oprodocdopHas kuciora, pocdarsr. Dochopubie
yA0OpeHUsI.

Yraepoa.

CrtpoeHue aroma, ajuioTponus, cBoicTBa Moaupukamnuii, npumenenue. OKCHUIIBI yriepoaa
(IT) u (IV), ux cBoiicTBa U mpuMeHeHHe. KapOOHATHI: KaNbIMT, COJA, MOTAIl, UX 3HAYCHUE B
MIPUPOJIE U )KU3HU YETIOBEKa.

Kpemnuuii.

CtpoeHue aToMa, KpUCTALUIMYECKUA KPEMHUH, €r0 CBOMCTBA U MpUMeHeHne. OKCUJT KpEMHUS
(IV), ero npuponHbie pasHOBUAHOCTH. CHUIMKAThl. 3HAUEHUE COCAMHEHUM KpEMHUS B JKUBOH U
HexXUBOM npupoe. IloHarre o CUIMKATHONW TPOMBIIUIEHHOCTH.

JleMoOHCTpaL UK.

OO0pa3upl rajJoreHoB — MPOCTHIX BelIeCcTB. B3aumonelcTBUE TallOreHOB C HATPHUEM, C
alfoMUHMEM. BpiTecHeHue xiopoM OpoMa WM MOAAa M3 PacTBOPOB UX cojeil. B3aumopeiicTBue
Cepbl C METaJuIaMU, BOJAOPOJOM U KUCIOpOoAOM. B3anmozeiicTBie KOHIIEHTPUPOBAHHONW a30THOU
KHCJIOTHI ¢ MeIpt0. [loruomenure yriieM pacTBOPEHHBIX BELECTB UM Ia30B. BoccTranoBneHue meau
u3 ee okcumga yriaem. OOpas3ibl NPUPOTHBIX COCTUHEHUH XJopa, cepbl, ¢ocdopa, yriepona,
kpeMHus. OOpa3ipl BAXKHEHIIMX ISl HAPOAHOTO XO3SHCTBA CYJIb(ATOB, HUTPATOB, KAPOOHATOB,
docdaros. O6pasibl cTekNIa, KEPaMHUKH, [IEMEHTA.

JlabopaTopHbIe ONBITHI.

20. [Tomyyenue u pacrno3HaBanue Boaopoaa. 21. MccnenoBanre moBepXHOCTHOTO HATSKECHHUS
BOJbI. 22.PacTBOpeHHE TEpMaHTaHaTa Kaldus WM MEIHOro Kyropoca B Bojae. 23. I'mapartarus
obe3BoxeHHoro cynbdara meau (I1). 24. 3rotoBneHune rurncoBoro oTrneyaTka.

25. O3HaKOMIIEHHE C KOJUICKIUEH OBITOBBIX (DUIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM
MUHEpaabHON BoAbl. 27. KauecTBeHHas peakuus Ha TaloreHua-uonel. 28. Ilomyuyenue wu
pacnio3HaBanue kucinopona. 29. l'openue cepsl Ha Bo3myxe W B kuciopozae. 30.CpoiicTBa
pa3baBieHHol cepHoil kucnotThl. 31. M3yuenue cBoiicTB ammwuaka. 32. Pacmo3naBanue comneit
ammonusi. 33. CpoiictBa  pa30aBlieHHOW a30THOM  KucinoTel. 34,  BzaumoneiictBue
KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Meabio. 35. T'openue docdopa Ha BO3IyXe U B
kucinopone. 36. PacnosnaBanue docdaros. 37. I'openne yrius B kuciopozae. 38. Ilomydenue
YTOJIbHOM KUCIIOTHI U U3yueHue ee cBOMCTB. 39. [lepexoa kapOOHATOB B THAPOKAPOOHATHL.

40. Paznoxxenue rugpokapoonata Hatpus. 41. [lonydyeHrne kpeMHEBOM KHUCIOTHI U U3YUYEHHE
€€ CBOMCTB.

Tema 4. [IpakTukym 2. CBoiicTBa coenHeHUIT HeMeTaL10B (3 1)

1. Pemenue skcnepuMeHTaNBHBIX 3adad mo Teme «lloarpymma ramoreHoBy. 2. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4d 1o teMe«lloarpynmna kucinopona». 3. Pemenne skcriepuMeHTaIbHBIX
3ana4 o reme «lloarpynmna azota». 4. Pemenne sxcnepuMeHTanbHbIX 3a1a4 1o teme «llonrpynmna
yriepona». 5. [lomyuenue, coOupaHue u pacrio3HaBaHUE ra3oB.

Tema 5. O6001eHMe 3HAHMI 110 XUMHH 32 KypC OCHOBHOI 1KoJibl. [lonroroBka

K rocyaapcreenHoii nrorosoi arrecranuu (F'MA) (10 )

Ilepnonnueckuit 3akoH u Ilepmoamueckass cucreMa xumuyeckux osnemeHtoB J[. WM.
MenpeneeBa. OU3NYECKUN CMBICI MOPSAIKOBOIO HOMEPA HJIEMEHTA, HOMEPOB IIEPUOAA U IPYIIIIBL.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB M X COEMHEHUH B IEPUOAAX U IPYIIIIAX B CBETE
MIPEACTABICHUN O CTPOCHUH ATOMOB JJIEMEHTOB.

3Ha4YeHHE MEPUOJIUYECKOr0 3aKOHA. BBl XMMHUYECKHX CBSI3€M M THUIBI KPUCTAJUIMYECKHUX
pemeTok. B3auMocCBs3b CTpOSHHs U CBOMCTB BemecTB. Kiaccudukaiyst XuMHUUeCKUX peakuii mo
Pa3IMYHbBIM MPU3HAKaM (YHCIIO U COCTAB Pearupyromux U 00pa3yonIxcs BEIIeCTB; Hajlluune

rpaHuibl pazznena (as; TemaoBoil A(PQeKT; M3MEHEHUE CTENEHEH OKHCIECHUS aTOMOB;
WCIOJIb30BaHNE KaTaJM3aTopa; HampabiieHue nporekaHus). CKOPOCTh XMMUYECKHX DPEaKIUi U
¢dakTopsl, Biausmomue Ha Hee. OOpaTUMOCTh XMUMMYECKHMX pEAaKIMA M CIOCOObI CMELIeHHUs
XUMHUYECKOTO PAaBHOBECHSI.



[Ipocteie M cnoxHBIE BemiecTBa. MeTaiibl U1 HeMeTauibl. ['eHeThdeckue psabsl MeTalla,
HEMeTallJla ¥ TepexoqHoro Metaya. OKCHIIBIN THAPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM(OTEepPHBIE
TUAPOKCHUIBI), conu. X coctaB, kinaccuduxaius u odume XuMHUIECKUe CBONCTBA B CBETE TEOPHUHU
ANEKTPOIIUTUYECKON TUCCOLIUALIH.

IlnanupyemMblie pe3yibTaTbhl 0CBOCHUSA Y4eOHOT0 MpeaMeTa « XuMHUs»

JIM4HOCTHBIE:

—TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCS K CaMOpPa3BUTHUIO M CAaMOBOCIUTAHUIO B
COOTBETCTBHUH C OOIIECYETIOBEYECKUMH LIEHHOCTSIMH U MI€AJIaMU TPaXKAAHCKOTO OOIIECTBA;

—IpUHATHE U pealu3alus [eHHOCTEH 310poBOro U 6e30macHoro odpasa ku3HH, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DM3HUYECKOMY H IICUXOJIOTHIECKOMY
3J10POBBIO;

—HENPUATHE BPESIHBIX MIPUBBIYCK: KYPEHHUS, YIIOTPEOICHHS aJTKOTOJISI, HAPKOTHUKOB.

—yBa)XEHUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH nepel PoauHoii, ropaoctu 3a cBOi
Kpai, cBoro PoauHy, polisioe u HacTosLIee MHOIOHAIMOHAIBLHOTO Hapoaa Poccun;

—IpPUHATHE TYMaHUCTHYECKUX LIEHHOCTEH, OCO3HAHHOE, YBaXKUTEIbHOE u
N00pOXKeNIaTeIbHOE OTHOILIEHUE K JPYTOMY YEJIOBEKY, €I0 MHEHHIO, MUPOBO33PEHUIO;

—CIHOCOOHOCTh K COINEPEKUBAHUIO U (POPMHUPOBAHUE MO3UTUBHOTO OTHOIICHUS K JIOISM, B
TOM YHUCJIC K JIMIIaM C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbS M WHBAIUAaM; OCpexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3MYECKOMY M TCHXOJIOTMYECKOMY 3J10POBBIO
JIPYTHUX JIIOJIEH, YMEHUE OKa3bIBaTh MEPBYIO MTOMOIIIb;

—pa3BUTHE KOMIETEHIMI COTPYJAHUYECTBA CO CBEPCTHUKAMM, IE€TbMU MJIAJIIET0 BO3pacTa,
B3pOCJIBIMH B 00pa3oBaTeNnbHOW, OOIIECTBEHHO IIOJIC3HOM, Y4eOHO-HCCIIeIOBATEIBLCKOMH,
MIPOEKTHOM U IPYTUX BUJAX JIEATEIbHOCTH.

—MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU, 3HAUUMOCTHU
HayKH, TOTOBHOCTbh K HAYYHO-TEXHUYECKOMY TBOPUECTBY, BIaJICHHUE TIOCTOBEPHOI HHpOpMalueit o
MEePEAOBBIX TOCTUKEHUAX U OTKPBITUSAX MUPOBOM M OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HaHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

—TOTOBHOCTh M CIIOCOOHOCTH K 0O0pa3oBaHHIO, B TOM YHCIIE CaMOOOpa30BaHHUIO, Ha
MIPOTSHKEHUH BCEH )KU3HU; CO3HATENILHOE OTHOIICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO
yCIenHo npoheccuoHanbHON U O0IIECTBEHHOM IeITeIbHOCTH;

—3KOJIOTUYECKas KyIbTypa, 0EpeKHOE OTHOIICHUS K POJTHOM 3emiie, MPUPOAHBIM OOTraTCTBaM
Poccun m Mupa; moHMMaHHWe BIUSHUS COIHAIBHO-DPKOHOMHYECKHX IIPOIIECCOB HA COCTOSTHUE
MPUPOJIHOMN U COIMATBHON CPEeJIbl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOJIHBIX PECYPCOB; YMEHUS
Y HAaBBIKM PA3yMHOT'O MTPUPOIOTIONB30BAHUS, HETEPIIMMOE OTHOIICHUE K IEHCTBUSIM, PUHOCSIIIAM
BpEJI SKOJIOTHH; MPUOOPETEHHE OTBITa KOJIOTO-HAMIPABICHHOM 1€ TETHHOCTH;

—OCO3HAHHBIN BBIOOp OyayIeil mpodeccuu Kak MyTh M CIOCO0 peann3aliid COOCTBEHHBIX
YKU3HEHHBIX TJIaHOB;

—TMOTPEOHOCTh TPYAUTHCS, YBOKEHUE K TPYAY U JIIOASIM TPYyHAa, TPYIAOBBIM JOCTHKECHUSIM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHHE K pa3HbIM BHJAM TPYAOBOM
NeSITEIbHOCTH.

MeranpeamerHble:

* PeryisiTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS

—CaMOCTOSITEIIbHO OTIPENIETISATh 1IEJTH, 337]aBaTh MapaMeTphl U KPUTEPUH, TTO KOTOPHIM MOYKHO
ONPENEINTh, UTO 1€JIb IOCTUTHYTA;

—CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 3aJa4d B 0OpPa30BATEIHHOM NEATETLHOCTH M
KU3HEHHBIX CUTYaIMIX;

—BBIOMPATh TYyTh JOCTIDKEHUS IIEH, TUIAHUPOBATh pEIICHWE IIOCTaBIEHHBIX 3ajad,
ONTUMU3UPYS MaTEepUaAIbHbIE U HEMAaTEepUaAIbHBIEC 3aTPATHI;

—OpraHu3o0BBIBaTh A(PPEKTUBHBIA TOUCK PECYPCOB, HEOOXOAUMBIX ISl JTOCTHOKCHUS
MOCTaBJIEHHOM 11eJ1H;



- COTIOCTABJISITh TOJMYYEHHBIH pe3yJibTaT AEATEIbHOCTU C TOCTaBJICHHOM 3apaHee
L[ENIbIO.

= [Io3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

—HCKaTh U HaXOJIUTh O0OOOIIEHHBIE CITOCOOBI pEIIeHUs 33/1a4, B TOM YHCJIE, OCYIIECTBIATH
pa3BepHYTHII HMHQOPMAIIMOHHBIM IMOMCK W CTaBUTh Ha €ro OCHOBE HOBble (yueOHBIE U
[103HABaTENbHbIE) 33/1a4U;

—KPUTHUYECKH OIICHMBaTh M HHTEPHPETUPOBATh HUHGOPMALMI0O C PAa3HBIX MO3UIIMIA,
pacro3HaBaTh U GUKCUPOBATH TPOTHBOPEUHS B HH(POPMAIIMOHHBIX UCTOYHUKAX;

—HUCMOJb30BaTh Ppa3IUYHbIE MOJEIBbHO-CXEMAaTHUECKUe CpEeACTBa [UIsl IpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUH, a TAK)KE MPOTUBOPEUUH, BBISBICHHBIX B HH()OPMAITMOHHBIX
HUCTOYHUKAX;

—HAaxOJIWUTb U NPUBOIAUTb KPUTUYECKUE APIyMEHTHl B OTHOLICHHUU JEHCTBUU U CYXIACHUMI
JIPYroro; CIOKOWHO M pa3yMHO OTHOCHTBCA K KPUTHMYECKUM 3aMEYaHHUSM B OTHOILICHUU
COOCTBEHHOTO CYKICHUS, pACCMAaTPUBATh UX KaK PECypC COOCTBEHHOT'O PAa3BUTHUS;

— BBICTpauBaTh MHAMBHUIYAIbHYIO0 00pa30BaTeNIbHYIO TPAEKTOPUIO, YUUTHIBAS

- OrpaHU4YCHHA CO CTOPOHBI APYIUX YHACTHUKOB U PECYPCHBIC OIPAHUYCHUA; MCHATH
U yJIep’KUBATh Pa3HbIC MO3UIUHU B IO3HABATEILHON JESTEIIbHOCTH.

* KoMMyHHKaTHBHbIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiicCTBUS

—OCYIIECTBIIATH JEJIOBYI0 KOMMYHMKAIMIO KaK CO CBEPCTHUKAaMU, TaK U CO B3POCIBIMU (Kak
BHYTpH 0Opa30BaTe/bHON OpraHM3allMU, TaK U 3a ee IpejesiaMH), MoJ0MpaTh NapTHEPOB IS
JIEJIOBOM KOMMYHUKALlMM HUCXOAsl U3 COOOpaKeHWH pe3yJbTaTUBHOCTU B3aUMOJIECHCTBHS, a HE
JIUYHBIX CUMIIATHUH;

—TIpY OCYIIECTBIICHUH TPYIITIOBOI PaOOTHI OBITH KAK PYKOBOJAHMTEIEM, TaK U WICHOM KOMaHIbI
B Pa3HbIX POJIAX (FeHepaTop UAeH, KPUTHK, UCIIOJHUTENb, BEICTYIAIOLINHI, SKCIEPT U T.1.);

—pa3BEepHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOK TOYKY 3pPEHUS C HCIOJIb30BAaHUEM
a/IeKBAaTHBIX (YCTHBIX U MUCbMEHHBIX) S3bIKOBBIX CPEJICTB;

IIpeamerHble:

e OCO3HAHUE POJIM BELIECTB:

- OIPENENATh POJIb PA3IMYHBIX BELIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHATD POJIb BEIIECTB B UX KPYrOBOPOTE.

e PaCCMOTpPEHUE XUMUYECKUX MTPOLIECCOB:

- IPUBOJIUTH IPUMEPBI XMMUUYECKUX MPOLIECCOB B IPUPOJIE;

- HAXOJUTh YEPThl, CBUAECTEILCTBYIOIMINE 00 OOIMIMX NMPU3HAKAX XUMUYECKUX MIPOLIECCOB U UX
pa3nuuusx.

e UICTIOJIb30BaHUE XUMUYECKUX 3HAHUMN B OBITY:

— OOBACHATH 3HAUCHHE BEIIECTB B )KU3HU M XO3SHCTBE YeIOBEKa.

e OOBSACHATH MUP C TOUKHU 3PEHUSI XUMUU:

— IEPEYMCIIATh OTINYUTEIbHBIE CBOMCTBA XUMUYECKHUX BEIIECTB;

— pa3inyaTbh OCHOBHbIE XUMUYECKUE MPOIIECCHI;

- OIPEJENATH OCHOBHBIE KJIACCHI HEOPraHUYECKHUX BEIIECTB;

- IOHUMATh CMBIC]I XUMUYECKHUX TEPMUHOB.

e OBJIaJICHHE OCHOBAMHU METOJIOB MIO3HAHUS, XapaKTEPHBIX JUIsl ECTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METOAbl XMMHUYECKON Hayku (HaOJrofeHHe, CPaBHEHHE, HKCIEPHUMEHT,
U3MEPEHUE) U UX POJIb B TIO3HAHUU ITPUPOJIBI;

- IPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.

e YMEHHE OIICHHMBATh MOBEJCHUE YEJIOBEKa C TOUYKH 3pPEHUsI XMMUYECKOH 0e30macHOCTH MO
OTHOIIECHHUIO K YEJIOBEKY U MPUPO/IE:

- HUCNOJb30BAaTh 3HAHMA XMMHUU TIPU COOJIOACHUU TPaBHJI HCIOJIB30BAaHUS OBITOBBIX
XUMHYECKHX TPEeraparos;

— pa3nuuaTh onacHble U 0€30MacHbIE BEIECTBA.



Pabouast mporpamMMa mocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOAX0/a. DTO JTOCTUTACTCS
MyTeM BBIWICHEHUS TUIAKTUYECKOW EIUHUIBI — XHMHYECKOTO JJIEMEHTa - U JaJbHEUIeM
YCIIO)KHEHHUH M PACIIUPEHUU €€: 3/1eCh TAKOBBIMHU BBICTYTAIOT (POPMBI CYIIECTBOBAaHUS (CBOOOTHBIC
aTOMBI, TPOCTBIE ¥ CIOXKHBIE BEIIeCTBAa). B mporpaMMe  yYWTHIBAaCTCS  peaTH3aIlus
MEXIIPEAMETHBIX CBsi3eld ¢ KypcoMm ¢usuku (7 kiacc) u Ouonoruu (6-7 Kiaccel), TAe JaeTcs
3HAKOMCTBO C CTPOCHHEM aTOMa, XMMHUYECKOW OpraHW3aluedl KJICTKH M IpoleccaMu oOMeHa
BEIIIECTB.

TPEBOBAHMA K YPOBHIO IOAI'OTOBKHU BbIITYCKHUKOB.

OcHOBHbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeACTABJICHUIT)

BbINnyCKHUK HAYYHMTCS:

* ONMCBHIBATh CBOWCTBA TBEPMABIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACIAS HX
CYIIIECTBECHHBIC TIPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA [0 COCTaBy, CTPOCHHIO M CBOWCTBaM, YCTaHaBIHBATb
MIPUYUHHO-CJICICTBEHHBIC CBSI3U MKy TAaHHBIMU XapaKTEPUCTHKAMU BEIIECTBA;

* PacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX TMOHATHH «aTOMY, «MOJCKYJa», «XUMHUYCCKHIMA
AJIEMEHT», «IIPOCTOE BEUIECTBO», «CIOXKHOE BEIIECTBOY», «BAJICHTHOCTHY, MCIOJB3Ys 3HAKOBYIO
CHCTEMY XHMUHU;

* H300pakaTh COCTAB MPOCTEHINNX BEUIECTB C MOMOIILI0 XUMUYISCKUX (OPMYIT U CYIITHOCTh
XHUMHAYECKHX PEaKIUi C TOMOIIBI0 XUMUYECKUX YPaBHCHHUIA,

* BBIYHCIIATh OTHOCHUTEJIBHYIO MOJICKYJSIDHYIO M MOJISIPHYFO MacChl BEIIECTB, a TaKkKe
MacCOBYIO JIOJIIO XHMMHYECKOTO 3JEMEHTAa B COCJAMHEHHSX IS OLEHKH HMX IPAKTHYCCKOM
3HAYUMOCTH;

* CPaBHUBATH 110 COCTaBY OKCH/IbI, OCHOBAHUSI, KUCJIOTBI, COJIH;

* KJIacCU(UIIUPOBATH OKCUIBI U OCHOBAHUS 110 CBOMCTBAM, KHCIIOTHI M COJIA IO COCTARY;

* ONKCHIBATh COCTaB, CBOMCTBAa M 3HAuUCHHE (B MPUPOJAC U MPAKTHUECKOW IEATCIHLHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KHUCIOPOAa U BOJOPOIA;

* aBaTh CPAaBHUTEIHHYID XapaKTEPUCTUKY XHMHUYECKUX DIEMEHTOB M BaKHEHIIHNX
COCJTMHEHHI €CTECTBEHHBIX CEMEUCTB MICIOYHBIX METAJLIOB M TAJIOTCHOB;

* MOJIH30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM M XUMUYECKON MOCYIOH;

* POBOJIUTH HECJIOXKHBIC XUMHUYCCKUE OMBITHI W HAONIOACHHS 32 M3MEHEHUSMHU CBOHCTB
BEIIECTB B MpOIlECCe HUX MPEBpAIICHMIt; COOMIOAATh TMpaBHUia TEXHUKH OE30MacHOCTH TMpH
MIPOBE/ICHUH HAOIOACHHIA U OTIBITOB;

* pa3naMyaTh SKCIEPUMEHTAIBHO KUCIOTHI ¥ MIENOYH, MOJIb3YSICh HHINKATOPaMHU; OCO3HABATh
HEO0OXOIMMOCTH COOIIOICHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMU U MIEI0YaMHu.

Boinycknuk nonyuum 603mMo0iCHOCHIb HAYUUMbCA:

* 2PAMOMHO 0OPAUAMBCSL C BEUECTNBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEODXOOUMOCMb COONIOOEHUS NPABUIL IKONOSUYECKU DE30NACHO20 NOBeOeHUsl 8
OKpydfcaroueli NpupooHoll cpeoe;

* NOHUMAMb CMBICT U HE0OXO00UMOCMb COON0OeHUs NPeOnUCcanuli, npeoiazaemvix 6
UHCMPYKYUSX MO UCNOTb308AHUIO TEKAPCME, CPEOCME ObIMOGOU XUMUU U OP.,

* UCNONIL308AMb  NPUOOPEMEHHbIe  KOYegble  KOMNEMEHMHOCMU  NpU  6bINOJHEeHUU
UCCe008AMENbCKUX NPOEKMO8 NO U3VUEHUID CBOLCMS, CNOCOD08 NONYYeHUs U PACNO3HABAHUS
geujecms;

* pazeueamv KOMMYHUKAMUBHYIO KOMHEMEHMHOCMb, UCHONb3YS CPeocmea YCMHOU U
NUCbMEHHOU KOMMYHUKAYUYU npu pabome ¢ meKcmamu YueOHuKa u OONOJIHUMENbHOU
JUMepamypotl, CNpagoOYHbLIMU MAOIUYAMU, NPOAEIAMb 20MOBHOCIb K YEANCEHUIO UHOU MOYKU
3peHusi npu 06CyHcOeHUU pe3yIbmamos 8blNOIHEHHOU pabomul;

* 00bEeKMUBHO  OYeHUBAMb UHDOPMAYUI0 O Gewjecmeax U XUMUYECKUX Npoyeccax,
KPUMU4YecKu OMHOCUMbCA K NCEeBOOHAYUHOU UHpOpMayuy, HedoOpocos8ecmHuoll peKiame,
Kacarweucs UCnoib308aHUsL PA3TUYHBIX BEUECTE.



Ilepuoguyecknii 3aKOH W NEPHOAMYECKAs CHCTEeMAa XHMHYECKHX JJIEMEHTOB
. 1. MenpaeneeBa. CTpoeHue BelecTsa

BbInyCKHUK HAY4YUTCSH:

* KJIacCU(UIIUPOBATH XUMHUYECKUE JIEMEHTHI HA METAIIIbI, HEMETAJIIbI, DJIEMEHTBI, OKCHJIBI U
TUIPOKCHUIBI KOTOPBIX aM(OTEpHbI, U HHEPTHBIC 3JIEMEHTHI (Ta3bl) ISl OCO3HAHHUS Ba)KHOCTH
YHOPSAIOYCHHOCTH HayYHBIX 3HAHUM;

* pacKpbIBaTh CMbIC Nepuoauyeckoro 3akona J[. . Menneneesa;

* OMUCHIBATH U XapaKTEPU30BaATh TAOIMIHYIO POPMY MEPHUOTUICCKON CUCTEMBI XUMHUYECKHIX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTAaB ATOMHBIX SJAEp W pacHpelieJieHue 4Yucia 3IIEKTPOHOB IO
3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKHX JIEMEHTOB MAJIbIX IEPUOI0B IEPUOJUYECKON CUCTEMBI,
a TaKXKe KaJius U KaJIbLIMS;

* pa3MyaTh BUABl XUMUYECKOM CBSI3U: MOHHYIO, KOBAJICHTHYIO INOJIIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJUTMYECKYIO;

* U300pakaTh d3JIEKTPOHHO-UOHHBIE (QOPMYJIBI BEIIECTB, OOPAa30BAHHBIX XMMHYECKUMU
CBSA3SIMU PA3HOTO BHUJIA;

* BBISIBJISITh 3aBUCMMOCTH CBOWCTB BEIIECTB OT CTPOCHHUSI UX KPUCTAIUIMYECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKHX;

* XapaKTepu30BaTb XUMUYECKHE HJIEMEHTbl U HMX COCIWHEHHMS HAa OCHOBE IIOJOKEHUS
3JIEMEHTOB B IEPHOINYECKON CUCTEME U OCOOEHHOCTEH CTPOEHUS UX aTOMOB;

* ONUCHIBATh OCHOBHBIE 3Tanbl OTKpbITUA . . MenaeneeBbiM MepuoAMUECKOr0 3aKOHA U
MEPUONYECKON CHUCTEMBbl XHUMHYECKHX DJIEMEHTOB, HW3Hb M MHOTOOOpa3Hyl0 HAay4YHYIO
JEeSATEIbHOCTh YUEHOTO;

* XapaKTepU30BaTh HAyYHOEC M MHUPOBO33PEHUECKOE 3HAYEHHE MEPUOJUYECKOTO 3aKOHA U
MIEPUOINYECKON CUCTEMBI XUMHUECKUX 31eMeHTOB [I. 1. Menneneesa;

* OCO3HABaTh HAy4YHBIE OTKPBITUS KaK pe3yJbTaT JJIMTEIbHBIX HAOIIOJEHUMN, OIIBITOB,
Hay4YHOU MOJIEMHUKHU, IPEOIOJICHUS TPYAHOCTEH U COMHEHUH.

Boinycknuk nonyuum 603mMo0icHOCHb HAYUUMbCA:

* 0CO3HABAMb 3HAYEHUe MeopemUYecKux 3HAHUU 01 NPaKmuyeckou OesimelbHOCmu
yenoseka,

* OnUCHIBAMb U3YYEHHbIE 00BEKMblL KAK CUCTEMbL, NPUMEHSIS T02UK)Y CUCIEMHO20 AHAU3A,

* NPUMEHAMb 3HAHUS O 3aKOHOMEPHOCAX NEPUOOUYECKOL CUCTEeMbL XUMUYECKUX INeMEHMO8
07151 00bACHEHUS U NPe0BUOCHUS CEOLICTNE KOHKDEMHbIX eUjecmae;

* paseusamv UHQGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEOM YauyOnenus 3HaHuu 06
ucmopuu CMmaHoB81eHUsi XUMU4eCKOU HAYKU, e€ OCHOBHbIX NOHAMULL, NePUOOUUECKO20 3aKOHA KAK
00HO20 U3 BAJNCHEUUIUX 3AKOHO8 NPUPOObl, a4 MAKIHCE O COBPEMEHHBIX OOCMUNCEHUSX HAYKU U
MexXHUKU.

MHuoroo0pa3ne XuMHYeCKHX peakuuii

BoinycKkHUK HAay4uTCH:

* O0BSICHATH CYTh XUMHUYECKUX MPOIECCOB U UX MPUHIUIHUAIIBHOE OTINYUE OT (PU3NUECKUX;

* Ha3bIBaTh [IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUN;

* YCTaHaBIIUBATh MPUHAIICKHOCTh XUMUIECKON PEAKIINH K OMIPEACIEHHOMY THITY TIO OJTHOMY
U3 KIAcCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YHCIy U COCTAaBYy MCXOJHBIX BEIIECTB M MPOIYKTOB
peaknuu (peakiuu COCIMHEHHS, Pa3IOKCHHS, 3aMEIICHUS W OOMeHa); 2) MO BBIJACICHHUIO HIIN
MOTJIONIEHUIO TETJIOTHl (peakiuH ASK30TEPMHUYECKUE M IHAOTEPMUYECKHE); 3) MO H3MEHEHUIO
CTETIEHEH OKHUCJICHHS XMMHUYECKHX JJIEMEHTOB (PEaKIMUd OKHCIUTEIHHO-BOCCTAHOBUTEIBHEIE);
4) mo obpaTtuMocCTH Tporecca (peakiuu 00paTHMbIe M HEOOpaTUMBIE);

* Ha3bIBaTh (DAKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUYECKUX PEAKITUN;

* Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CMEIIEHUE XUMUIECKOTO PAaBHOBECHS;

* COCTaBIIATh YPABHEHUS JJIEKTPOJIUTHUYECKOM IHUCCOLMALMN KHCIOT, HIENOYEH, COJIEH;
MOJIHBIE M COKpAIIEHHBIE WOHHBIC YpaBHEHUS peakiuii oOMeHa; YpaBHEHHS OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIH;



* IPOTHO3UPOBATh MPOMYKTHl XUMHUYECKUX pEakIuil 1mo (opmyiiam/Ha3BaHUSM HCXOHBIX
BEIIECTB; OMPEIEATh HCXOIHBIE BENIECTBA MO (hOpMyIaM/Ha3BaHUSM MPOAYKTOB PEAKIIHH;

* COCTaBIIATh ypaBHEHUSI PEAKIUH, COOTBETCTBYIOIIHUX IOCIEAOBATEIBHOCTH («IICTIOUKE))
MPEBpAIICHUI HEOPTraHUYECKUX BEIIECTB PA3IUUYHBIX KIJIACCOB;

* BBISIBJISITh B MPOLIECCE IKCIEPUMEHTA MNPU3HAKU, CBUACTEIBCTBYIOIIME O MPOTCKAHUHU
XUMHYECKON PEAKIINY;

* IPUTOTOBJISITH PACTBOPHI C ONPECTEHHON MaCCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA;

* ONPEACINIATh XapaKTEP Cpelbl BOJHBIX PACTBOPOB KHUCIOT M MICJIOYEH IO H3MEHEHUIO
OKpAaCKH WHJIUKATOPOB;

* IPOBOJUTh KAYECTBEHHBIC PEAKIUU, MOATBEPKIAOIINE HAJIUYUE B BOAHBIX PACTBOpaAxX
BEIIIECTB OT/EIbLHBIX KATHOHOB U aHUOHOB.

Buvinycknuk noayuum 603mMO0MCHOCHb HAYYUMBCA:

* cocmasnsims MOJNEKYIApHble U NOJIHble UOHHbIE YPABHEHUsl NO COKPAWEHHBIM UOHHBIM
VPABHEHUSM,

* NPUBOOUMb NPUMEPDLL PeaKyUll, NOOMBEPAHCOAIOWUX CYUWECMBOBAHUE B3AUMOCEI3U MENHCOY
OCHOBHbIMU KIACCAMU HEOPSAHUYECKUX 8eujecme,

* IPOCHO3UPOBAMb  Pe3YIbMmamovl  8030€UCMBUsL  PA3IUYHLIX (AKMOPO8 HA UBMEHeHUe
CKOpPOCMU XUMUYECKOU PeaKyuu;

* NPOCHO3UPOBAMb  PE3VIbMamsl  8030€liCMEUs  PA3TUYHLIX  (DAKMOpo8 HA cMeujeHue
XUMUYECKO20 PABHOBECUSL.

MHuoroo0pa3ue BelecTn

BbinyCKHUK HAYYUTCS:

* ONpPEACNATh MPUHAUIKHOCTh HEOPraHMYECKHMX BEIIECTB K OJHOMY M3 M3YyYEHHBIX
KJIACCOB/TPYIIIT: METAJUTBI U HEMETAIUIBI, OKCHJIBI, OCHOBAHUS, KHCIIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEUIECTB 10 MX HA3BAHUSIM;

* OIPECIISTh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS SJIEMEHTOB B BEII[ECTBAX;

* COCTaBIATH (HOPMYJIBI HEOPTaHUYECKUX COEAMHEHUH IO BaJCHTHOCTSM M CTEMEHSIM
OKUCJICHUS DJIEMEHTOB, a TAKXKE 3apsaM HMOHOB, YKa3aHHBIM B TAOJIMIIC PACTBOPUMOCTH KHUCIIOT,
OCHOBaHUM U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHUS (PU3MYECKHX M XUMHUYECKHUX CBOWCTB MPOCTHIX
BelIeCTB (METAJIJIOB M HEMETAJUIOB) U UX BBICIINX OKCHIOB, 00Pa30BaHHBIX DJIEMEHTAMHU BTOPOTO U
TPETHETO MEePUOIOB;

* Ha3bIBaTh OOIIME XMMHYECKHE CBOWCTBA, XapaKTEepHBIC ISl TPYII OKCHUJIIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMHYECKHE CBONCTBA, XapaKTepHbIE Ui KaXJIOTO W3 KIIacCOB
HEOPraHWYECKUX BEIIECTB: KUCIOT, OCHOBaHUM, COJIEH;

* IPUBOJIUTH TPUMEPBI PEAKIUH, TOATBEPKAAIOIINX XUMUYECKHE CBOMCTBA HEOPTAHUUECKUX
BEIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUM M COJICH;

* ONPEAENATh BELIECTBO-OKUCIUTENb M BEIIECTBO-BOCCTAHOBUTEIb B OKHUCIHMTEIIBHO-
BOCCTAHOBUTEBHBIX PEAKIIMSIX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHc (IIsI M3yYEHHBIX pEakiuil) Mo
MIPEAJIOKEHHBIM CXEMaM PEaKIIHii;

* MPOBOJIUTH JIA0OPATOPHBIE OMBITHI, TOATBEPKIAIONINE XUMUUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

* MPOBOJIUTH JTAOOPATOPHBIE OMBITHI MO TOTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/A, KUCIOPOJa, YTIEKHUCIOro ra3a, aMMHaKa; COCTABISITh YPABHEHHS COOTBETCTBYIOIIHMX
peaKuu.

Bovinycknuk noayuum 603mMO0MCHOCHMb HAYYUMBCA:

* IPOCHO3UPOBAMb XUMUYECKUE CEOUCMEA BeUjeCmE Ha OCHOBE UX COCMABA U CIMPOEHUsL,

* IPOCHO3UPOBAMb  CHOCOOHOCMb  Bewjecmed  NPOAGIAMb  OKUCAUMETbHble — UTU
80CCMAHOBUMENbHBIE CEOUCMBA C VUEMOM CHeneHell OKUCIeHUs. SNeMEHMO8, BX00UUX 8 €20
cocmas;



* BbIAGIAMb CYUWECMBOBAHUE 2EHEMUYECKOU B3AUMOCEA3U MeHCOY Geuecmeamu 6 psoy:
npocmoe 8eecmseo — OKCUO — 2UOPOKCUO — COJlb;

* Xapakmepuzo8ams 0codbie C80UCMEA KOHYESHMPUPOBAHHBIX CEPHOLU U A30MHOU KUCTION,

* IPUBOOUMb NPUMEPDL YPAGHEHUIL PEAKYUll, 1eHCAUUX 8 OCHOBE NPOMBIUILEHHBIX CHOCODO08
NONYHeHUs] AMMUAKA, CEPHOU KUCTIOMbL, YY2YHA U CIMAU,

* OnucCkIBaAMb PU3UYECKUEe U XUMUYECKUE NPOYeccyvl, AGAIOWUECs YACmbl0 KPY208OPOmda
geujecme 8 npupooe;

* OPeaHU308bI6AN, NPOBOOUMb YYEHUUECKUE NPOEKMbL NO UCCLE008AHUI CBOUCE BEUeCMSE,
UMEIOWUX BANCHOE NPAKMUYECKOE 3HAYECHU.



TemaTuyeckoe IVIAHMPOBAHUE 1O XMMHU. 9 KJacc.

Ne Tema u THII ypoka Hara DJIeMeHTBI COAePKAHNS ILiiaHnupyembie pe3yJibTaThl
n/n IIpeameTtHble Metanpeamertnsbie YY1 JIM4HOCTHBIE
Yy
Brenenue. O0mas xapakTeprucTHKA XUMHYECKHX 3JIEMEHTOB U XUMHYecKuX peakuuid. [lepuoanyecknii 3aK0H 1 epHoOANYeCKAsi CHCTeMa XUMHUYECKUX
sjemenToB JI.M.Menneseesa. (104.)

1. | XapakTepuCTHKaXUMHUY Beognsrit uacTpykTax o OT u Hayuamcs. xapakrepu3oBaTh PeryasiTuBHBIE: CTaBAT yueOHbIC DopMHUPYIOT
€CKOr0 dJIEMEHTa Ha Tb. XMMHYECKHE JIeMEHTHI 1-3 —To 3aJ1a4 Ha OCHOBE COOTHECEHUS OTBETCTBEHHOE
OCHOBaHHUHU €0 XapakTepHucTHKa XUMUYECKOTO MepHroja Mo UX MOJ0KEHHIO TOTO, YTO y’K€ U3BECTHO U YCBOCHO | OTHOILIEHHUE K
MIOJIOKEHUS B 3JIEMEHTA MO MOJIOKECHUSIO B [ICX5 O.U. Menneneena. yYaliuMcsl, 1 TOro, 4To emeé YUYEHUIO
[Tepunonnueckoit [ICX5 O.U. Menneneena. Honyuam eo3moorcnocms HEU3BECTHO
cUcTeMe JleMOHCTpaIus: MoJeNu aTOMOB Hayuumscs: OMUCHIBATDH Ilo3HaBaTebHBIE:CAMOCTOSATENBH
J. U. Menneneesa a5eMeHToB 1-3 —To meproaoB H3y4YeHHbIC OOBEKTHI KaK 0 BBIIENAIOT ¥ GOPMYIHPYIOT

CUCTEMBI, IPUMEHSAA JOTUKY MO3HABATEIBHYIO LIENb

CHUCTEMHOTO aHaJHn3a KommyHnukaTusHblie: hopMyIupy
10T COOCTBEHHOE MHEHHE H
MO3ULIMIO, 3a1at0T BOIPOCHL, CTOST
MTOHATHBIE JUIsl APTHEPA MOHATHUS

2. | CpoiicTBa OKCHJIOB, XUMUYECKUE CBOMCTBA OKCUOB, Hayuamcs: Ha3piBath o011IMC PeryisiTUBHBIE: CTaBAT Y4COHYIO [IposBnstoT
KHUCJIOT, OCHOBAaHUI U OCHOBAHMM , KHCJIOT, COJIEH B XUMHUYECKHE CBOICTBA 3a7a4y, OIPEACIIAIOT YCTONYHBBIN
COJIEH B CBETE TEOPHUH CBETE TEOPUU IEKTPOIUTUIECKON | KUCIOTHBIX, OCHOBHBIX OKCHIOB, | MOCIEN0BATENIBEHOCTD y4eOHo —
BHeKTpOHHTquCKOﬁ Jucconuanmu U1 OKUCJICHUA- KHCJIOT, OCHOBAHHUH M COJIel ¢ IMPOMEKKYTOUYHBIX Heﬂeﬁ C y4€TOM IIO3HaBaTCIIbH
JHUCCOLMALNU U BOCTaHOBJIEHUS no3uru TO/l; mpuBoINTH KOHKPETHOI'O pe3yIbTara, BIil UHTEpEC K
OKHCIICHUS- MIPUMEPBI PEAKIINHN, COCTaBIIAIOT IUIAH U alTOPUTM HOBBIM
BOCCTAHOBJICHHS MOATBEP)KAAIOIINX XUMUYECKHE | IEHCTBHI crocobam

CBOMCTBA: OKCH/IOB, KUCIIOT, Ilo3HnaBaTesabHbIE: perieHus
OCHOBAHM, COJEil; OnpeaenaTh CaMOCTOSITETILHO BBIIEISIOT 3a1a4

BEILIECTBO — OKUCIIUTEND U
BEII[ECTBO —BOCCTAHOBUTEID B
OBP;

Tonyuam 6o3moorcnocms
HayyumvCcs. MIPOTHO3UPOBATH
CITIOCOOHOCTH BEIIECTBA
MPOSIBIISIT OKUCIUTEIbHBIE WU
BOCCTAHOBUTEJbHBIE CBOMCTBA C
YYETOM CTENEHEN OKUCIEHUS

(hOpMyYIHMPYIOT O3HABATEIIBHYIO
1eJb, UCTIONB3YsI 00IIMe TPHEMbI
pemienus 3aga4d
KoMmyHnkaTuBHbIE:

Kontpons u onienka aeicTBuii
napTHepa




9JICMCHTOB, BXOJAIIUX B €TI0
COCTaB

AmdoTepHBIE OKCUABI U [TonsTre o mepexoIHbIX Hayuamcsa: xapakTepu3oBaTb PeryasiTuBHbIC: [IposBnstoT
TUIPOKCHIBI aneMeHTax. AMQOTEpPHOCTb. XMMUYECKHe CBOICTBa ITprHUMAIOT M COXPAHSIOT no0poskenaTen
I'enetnueckuii psin aM(OTEpHBIX OKCHIOB U y4eOHyI0 3a/1a4y, yUUTHIBAIOT BHOCTb,0T3bIBY
HEPEXOAHOT0IEMEHTA. THIPOKCHJIOB; MCIIOJIB30BATh MPU | BBIACICHHBIC YUUTEIEM OPUEHTHPHI | UBOCTh, KaK
Jla6.onbiT: 1.ITomyuenue XapaKTEPUCTUKE BEIIECTB JIEHACTBHS B HOBOM y9eOHOM [IOHUMaHUE
TUJPOKCHUIA IMHKA U MOHATHE «aM(OTEPHOCTHY, MaTepHaje B COTPYAHUYECTBE C qyBCTB
WCCIIEIOBAHNE €T0 CBOMCTB MIPOBOAUTD OTIBITHI, YUHUTEIEM JIPYTUXIIOAEH
noaTBepkaatomye xumuueckue | Ilo3HaBatenbHbIe: u
cBoiicTBa aM(OTEepHBIX OKCHAOB | CTaBsT U GOPMYITUPYIOT MPOOIEMY | CONEPEKMBAHH
Y THUJIPOKCHU/IOB; YpOKa, CaMOCTOSITEIBHO CO3/1al0T € UM
Tonyuam 6o3mooicHocmy ITOPUTM JIEATENBHOCTH TPU
Hay4umscs: 0CO3HABATh peLeHny IpooIeMbl
3HAa4YEeHHUE TeopeTHdecKuX 3HaHni | KoMMyHUKaTUBHbIe:
JUTSL IpaKTHUecKoi nesitensHoCTH | [IposiBIIsAIOT aKTHBHOCTH BO
4eJI0BeKa B3aMMOJEWCTBUY JIJIs pEIIeHUs
MO3HABATENbHBIX H
KOMMYHHKaTHBHBIX 337a4(3a1al0T
BOTIPOCHI, POPMYIIUPYIOT CBOU
3aTpyAHEHHS, IpeIararoT HOMOLIb
B COTPYIHHYECTBE)
ITepunonnueckuii Crpykrypa I[ICXD I.1. Hayuamca: onucelBaTh U PeryasiTuBHbIe: OmnpenenstoTt
3aKOH U Meunneneesa. CTpoeHue aToMma. XapaKTepU30BaTh TaOIMUHYIO [Tnanupyrot cBou neiicTBus B CBOIO JINYHYIO
Ilepuoanueckas dusnueckuii cMpich nopsakosoro | ¢opmy IICXD I.U. COOTBETCTBHH C TIOCTaBJICHHOU MIO3ULIUIO,
cucremMa HOMeEpa, HoMepa liepuoja, Homepa | MeHzeneesa; fenarb 3ajjaueil U ycloBUsSIMU €€ aJIeKBaTHYIO
1. U. Menneneesa B TPYIIBI XUMAYECKOTO 3JIEMEHTA B | YMO3AKIIIOUEHHS O XapaKTepe peanusanuu nuddepenunp
CBETE y4EHHU O [ICXS .M. Menneneesa. W3MEHEHUS CBOMCTB XMMUYECKUX OBaHHYIO
CTPOEHHUH aToMa [IprunHBEI N3MEHEHUS CBOICTB 3JIEMEHTOB C YBEIMYCHUEM Ilo3naBaTe/ibHBbIE: CTAaBAT CaMOOLICHKY
XUMHYECKHX JIEMEHTOB U X 3apsA70B aTOMHBIX SAEP. 1 GOPMYJIUPYIOT LETU U MPOOJIEMBI | CBOUX yCIIEXOB
COEIMHEHNH B IEPHO/IAX U Tonyuam éosmodcnocmo YpOKa; OCO3HaHHO U IIPOU3BOJILHO | B yueOe

rpynmax, riIaBHBIX MOATPYIIax
[ICX3 A.U1. Menneneera,
JdeMoHcTpanusi: pa3jauyHble
(hopMBI TAOIUIT TIEPUOTUIECKOM
CHCTEMBI.

HAY4umovcs: IPUMEHSTh 3HAHUS O
3aKOHOMEPHOCTSIX
MEPUOJIUUECKON CUCTEMBI
XUMHUUYECKHUX DJIEMEHTOB JJIsI
0OBSACHEHUS U TIPEIBHUICHUS
CBOMCTB KOHKPETHBIX BEILIECTB

CTPOSIT B YCTHOM U MHCbMEHHOU
dopme

KomMmyHnnkaTuBHbIe:
Bitanenue MoHOIOrMYECKOM U
Janorndeckoii popmamu pedn




Jla6.onbIT: 2.MoaenupoBaHue
nocrtpoeHus Ilepuoaudeckoit
cucremsl .. MeHnneneeBa

Xumuyeckas XuMHUecKasi OpraHu3anus ;kuBo | Hayuamcs: xapakTepu30BaTh PeryasituBHbIe: paboTarth 1Mo dopmMupoBaHU
OpraHH3alHNs KUBOU U 1 HE)KUBOU IPUPOABI. XUMHYECKUN COCTaB KUBOM IUIaHy, HCIOJIB3YS CIIENHAIBHO e
HEXXHUBOW MPUPOJIBI XUMHUUECKHUI cOCTaB Aapa, KJIETKH; COCTaB Apa, MAHTUU noJo0paHHbIe CpeAcTBa. Y MEHUE OTBETCTBEHHOT
MaHTHHU U 36MHOH KOPBI. 3eMHOH KOPBI; OLIEHUTH CTETIEHb yCIIeXa WU 0 OTHOLLIECHHUS
XuUMHUYECKHE 3JIEMEHTHI B KiIeTKax | [lomyuam 6osmooicnocmy HEycIexa CBOeH AeATeIIbHOCTH K YYCHHIO
XKHUBBIX OPraHU3MOB. Makpo- u Hayuumocs: 00BIICHATH MUD C Io3naBaTteabHbIe:
MHUKPOAJIEMEHTHI. TOYKH 3PEHUs] XUMUHU aHaAM3UPOBATh, CPABHUBATH U
JemoucTpanus:Mopens 000011aTh H3y9YECHHBIE TOHATHSI.
CTPOCHUSI 3eMHOTO I11apa B CTpOUTH JIOTHYECKOE
MOTIEPEYHOM paszpese paccyxaeHue, BKIovast
YCTaHOBJICHHE IPUYMHHO —
CJIEJICTBEHHBIX CBA3EH.
[MpeactBisaTh nHGOpPMAIHIO B BUIE
pHCYHKa
KoMmyHuKaTHBHBIE:
OTcTanBaTh CBOIO TOUKY 3PEHHUS,
NIPUBOJIUTE APIyMEHTHI,
NOATBEpPXKIast X pakTamu
Knaccndukanus O060011eHNEe CBEACHUH 0 Hayuamcsa: ycTaHaBIuBaTh PeryasiTuBHbIC: Onpenenstor
XUMHNYECKHUX peaKHI/Iﬁ XUMUYCCKUX pEaKuAX. NPpUHAAJICKHOCTD XUMHYECKON BI)II[BI/IFaIOT BEPCHUHU PpCIICHUA BHYTPCHHIOIO
10 Pa3JIMYHBIM Knaccudukanms XuMu4ecKux pPeaKkLuy K ONpeeIEHHOMY TUITy | TpOOJIeMbl, OCO3HABaTh KOHEYHBIM | TO3HIIMIO
OCHOBaHUSIM peaxknuii o pa3IuIHbIM 10 OTHOMY U3 pe3yiabTaT oOyuaromuxcs
OCHOBAaHUSAM: KJ'IaCCI/I(bI/IKaHI/IOHHBIX Ha YpOBHEC
COCTaBY M YHCJTy pearupyromux 1 | MpU3HAKoB: 1) 1Mo yucty u Io3naBaTteabHbIE: TIOJIOKHUTEIILH
00pa3yIoIuXcs BEIECTB, COCTaBY MCXOAHBIX BELIECTB U BrI0uparoT OCHOBaHUS U KPUTEPUH | OTO
TeroBoMy 3ddexry, MIPOAYKTOB PeakuH (peakuyun U Knaccu(ukanuu OTHOLIEHHUS K
HaIPaBJICHUIO, H3MCHEHUIO COCIIUHEHMSI, PA3JIOKEHUS, [IpeoOpazoBbiBaTh HHGOPMAIIUIO o0Opa3oBaTeiib
CTEIIEHEH OKHCIICHUS 3JIEMEHTOB, | 3aMELICHUS U OOMEHa); W3 OJJHOTO BHJA B APYTOH U HOMY
00pa3yIoluX pearupyromme 2) 10 BBIACICHUIO WU BBIOMpATH [yIs1 ce0s1 yA0OHYIO poleccy,
BellecTBa, (hase, UCTIONB30BAaHHI0 | TIOTJIONICHHUIO TEIUIOTHI (peakiuu | GopMy QUKCAIIUK MIPECTABICHUS | TIOHUMAIOT
KaTajgm3aTopa. 9K30TEPMHUYECKUE HHpOpMAIUH HEOOXOIUMOCT
JIa6. onbITHI: 9H/IOTEPMUYECKHUE); b YYEHHUs

3. 3aMelleHuE JKeIe30M MEJIU B
pactBope cynbara menu (II)

3) 10 U3MEHEHMIO CTETEHEH
OKHCJICHUA XUMHUYCCKHUX

KOMMyHHKaTl/lBHbIe:




3JIEMEHTOB (peaKIInu
OKHCIIUTEIBHO-
BOCCTaHOBHUTEJIBHBIC);

4) o 06paTUMOCTH TIpoIeCcca
(peaxkuuu oOpaTHMBbIE U
HeoOpaTHMBbIE);

Honyuam 6o3mooicHocmy
HAyuubCsi: COCTABIATh
MOJICKYJISIPHBIC U TTOJTHBIC
MOHHBIC YPaBHEHHUS 110
COKpAIlleHHBIM HOHHBIM
YPaBHECHUSIM.

OT1crauBarh CBOIO TOUKY 3pEHUS,
MIPUBOJUTH apTyMEHTHI,
MOATBEpXKast UX (haKTamH.
Pasnuuate B yCTHOW peun MHEHHUE,
JIOKa3aTeNbCTBA, TUIIOTE3bI, TEOPUU

ITonsTHE O CKOpOCTH
XUMUYECKON peaKkiuu

ITonsATHE O CKOPOCTH XUMUYECKOMN
peakuuu. GakTopsl, BIUSAIOLIUE HA
CKOPOCTb XUMUYECKUX PEAKLIMMA.
JdemoHcTpauuu:

3aBUCUMOCTbH CKOPOCTH
XUMHUYECKOHN peakiuu OT IPUPOIbI
pearupymoumx BeIecTs.
3aBUCUMOCTbH CKOPOCTH
XUMUYECKOHN peaku OT
KOHIIEHTpaluu

pearupyromnmx BeIiecTs.
3aBUCHUMOCTb CKOPOCTH
XUMUYECKOHN peakiiu OT IIOMaAn
COTIPUKOCHOBEHHSI pearupyronmx
BEIIECTB («KHUTISAIIUI CIIOI).
3aBUCHUMOCTBH CKOPOCTH
XUMHUUYECKOHN peaklnu OT
TEMIIEPATYPhI pearupyronmx
BEIIECTB.

Jla6. OnbIThI:

4. 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOHN peakuu OT
MIPUPOJIbI pEArupyIOLINX BEIIECTB
Ha MPUMEPE B3aUMOICHCTBUU
KHMCJIOT C METAJUIAMM. 5.

Hayuamcs: Ha3pIBaTh (haKTOPBHI,
BIIUSAIONINE HA CKOPOCTh
XUMUYECKOHN peakiu U
OOBSICHATH UX BIIMSIHUE HA
CKOPOCTb XMMUYECKON peakLiny;
Ha3bIBaTh (PAKTOPHI, BIUSAIOIINE
Ha CMeIlleHNe XUMHYECKOTO
paBHOBECHS.

THonyuam 603moorcHocmy
Hay4umscs: IPOTHO3UPOBATH
Ppe3yIbTaThl BO3IEHCTBUS
pa3nuYHbIX (PaKTOPOB HA
HM3MEHEHHE CKOPOCTH
XUMHUYECKOHN peaKiuy;
MIPOTHO3UPOBATh PE3YJIbTATHI
BO3JICHCTBUS pa3IUYHBIX
(hakTOpOB Ha CMENICHNE
XUMHUYECKOTO PaBHOBECHS

PeryasiTuBHbIe:
CamocTosATeNTbHO 00HAPYKUBAIOT U
(dhopMyIupyIOT IpodIeMy.

ITo3naBaTeabHbIE:

BEISBISIOT MPUYHHBI U CIEACTBHS
sBieHuil. CTpOST JTOrHYecKue
pacCyKJIeHHUs, yCTaHABIUBAIOT
MIPUYUHHO — CJIEICTBEHHBIE CBS3U

KoMMmyHuKaTUBHBIE:
Y4uTHIBAIOT pa3Hble MHEHUS U
CTPEMSTCS K KOOpAUHALUU
Pa3IMYHBIX MTO3UILIUHI B
COTpYIHUYECTBE, POPMYIUPYIOT
co0CTBEHHOE MHEHHE 1 TIO3UIIUIO

IIposiBstor
YCTONYMBBIN
y4eOHO —
MO03HaBaTeNbH
bIi UHTEpEC K
HOBBIM OOIINM
crocobam
peleHus
3a/aq




3aBHCHMOCTEL CKOPOCTH
XUMHMUYECKOM peakuu oT
KOHIEHTPALMH pearupyronmx
BEIIECTB HAa IPUMEpPE
B3aUMO/JICUCTBUSA LIMHKA C COJISTHOMN
KHUCJIOTOM pa3iIu4yHON
KOHIICHTPALUH.

6. 3aBHUCHMOCTEL CKOPOCTH
XUMHUYECKOM peakIuu OT Iiouaan
COTIPUKOCHOBEHHSI pearupyronmx
BEIIECTB.

7.MonenupoBaHUe «KUIISAILETO
CIIOS.

8. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOHN peakuu OT
TEMIIEPATYPhl pearupyronmx
BEIIECTB Ha IPUMEpE
B3aMMOJCHCTBUS OKcHIa Meau(
I) c pacTBOpOM CEepHOIl KHCIIOTHI
Pa3InYHON TeMIIEpaTyphl

Karanuzatopsr

KaranuzaTops! u kaTanus.
Wurnburopsl. AHTHOKCUIAHTEI.
JdemoHcTpanum:

['oMOreHHBIH U reTepOreHHbII
KaTayn3bl. DEpMEHTATUBHBIN
karanu3. IHrubupoBanue.
JIa0.onbITHI:

9. Paznoxenue

MepoKCcHa BOJAOPOa C TOMOIIIBIO
okcuga Mapranua (IV) u
karanasbl. 10. OOHapyxeHHe
KaTaja3bl B HEKOTOPHIX MUIIEBBIX
MPOJYKTAX.

11. UarnbupoBanue
B3aMMOJENCTBUSA KHUCIIOT C
METaJTIaMH YPOTPOITHHOM

Hayuamcs: ucnons3oBath npu
XapaKTEPUCTHUKE TIPEBPAITICHUI
BEILIECTB MMOHATHUS
«KaTaIIN3aTOoP», KHHTHOUTOPY,
«aHTHOKCHUIAHTHIY, TPOBOJIUTH
HECJIO)KHBIE XUMUYECKHUE OTBITHI
1 HaOJIOZCHNS 32 U3MEHEHHUSIMHU
CBOMCTB CBOMCTB BEIIIECTB B
MpolLEecce MPeBpalllCHUH,
cobimonats npasuia Th u OT.
Tonyuam 6o3moorcnocms
HAYyYUumvCs: TPaMOTHO
oOpataThCs ¢ BelecTBaMu B
MOBCEHEBHOM KU3HU

PeryasituBHble:

YuuTHIBaIOT MPaBUIIO B
IJIAHUPOBAHUU U KOHTPOJIE
croco6a pemeHus], OCYIIECTBISIOT
MOIIArOBBIN KOHTPOJIb

Ilo3HaBaTeabHBIE:
CaMOCTOSTEIIFHO CO3/Ial0T
AJITOPUTM JISATSIILHOCTUT TIPU
penieHny npodIeM pa3ImyHOro
Xapakrepa

KoMMyHnkaTuBHbBIE:
JoroBapuBarotcsi 0 COBMECTHOU
JIESATEIILHOCTH, TIPUXOAT K
001IIeMy pemieHuIo, B TOM YUCIIE ’
CTOJIKHOBCHHIO HHTEPECOB

VcBoenne
MpaBHII
WHIUBUTYaTTbH
oro u
0e30IacHoro
[MOBEECHUS
BUC,

YT OXKarOIIUX
KU3HU U
3II0POBBIO
JIroIe




O0600611IeHNE U

Hayuamcs: 0600maTs 3HaHAS U

PeryasituBHble:

CUCTEMaTH3alusl MPeCTaBISTh UX cXeM, Tabnul, | BHocAT HE0OX0AMMbIE KOPPEKTUBBI

3HAaHUH 10 TeMe MIpe3eHTalun B JIeliCTBHE MOCTIE €T0 3aBEPIICHUS

«BBenenune» Ha OCHOBE €T0 U y4eTa XapakTepa
CIETaHHBIX OINOOK
Ilo3HaBaTe/IbHBIC:
CrposT peueBoe BHICKa3bIBAHUE B
YCTHOH M MMCEMEHHOU opme
KomMMykaTHBHBIE: KOHTPOJIUPYIOT
JISHCTBUSI TApTHEPA

10. | KonTpoabHasn KoHTposbs npenMeTHbIX U Hayuamcs: npuMeHsITh PeryasiTuBHbBI€: OCYLIECTBISIOT Bripaxarot

paGoraNel MeTanpeIMETHBIX yUeOHbIX IIOJIyYEHHBIE 3HAHUS U MIOIIArOBBIM Y UTOTOBBIM KOHTPOJIb | aJcKBATHOE
o reme «BBeneHue» JIEMCTBUH 110 TeMe « BBeneHue. copMHPOBaHHEBIE YMEHUS JIS 10 Pe3yabTaTy IIOHUMaHue
OOmias xapakTepuCcTHKa peeHus yuyeOHBIX 3a1a4 Ilo3naBaTesbHBIC: MPUYNH
XUMHYECKHAX CTPOSAT pe4eBOE BEICKA3BIBAHUE B ycnexa u
3JIEMEHTOB U XUMHYECKUX YCTHOW U MMCBMEHHOU opme Heycrexa
peakuuii. [lepuonnuecknii 3aK0H U KomMykaTuBHBIE: yUNTHIBAIOT y4eOHOM
Ilepnognueckas pa3Hble MHEHUS U CTPEMATHCS K JIEATENBHOCTH
CHUCTEMa XMMHUYECKUX JIEMEHTOB KOOPJMHALINN Pa3TUYHbIX TO3ULINN
. . Menpneneesa» B COTPKYXHUYECTBE
Tema 1. MeTamnbi(184.)

11. | Ilonoxxenue ITonoxxeHne MeTaJIIoB B Hayuamcsa: xapakrepuzoBarh | PeryasiTuBHbIe: OnpenenstoT
3JIEMEHTOB-METAIIJIOB B [lepuoanueckoil cucteme METaJIJIBI IO UX MOJIOKEHUIO B | [IpHHMMAaIOT U COXpaHSIOT y4eOHy0 CBOIO JINYHYIO
[Tepuonnueckoit XUMHYECKUX IJIEMEHTOB IICXD JI.11.Menneneena, 3a/1auy, IJIAHUPYIOT CBOU ACUCTBUS B MO3UIHIO,
CHUCTEME 1. U. Menpneneesa. OIHCBIBATh CTPOCHUE COOTBETCTBHH C TIOCTaBJICHHOU aJIeKBaTHYIO
. 1. Menneneesa u Merammueckast (u3nueckue cBoicTBa 3ajaueil v ycloBusiMU ee peanuzanun | auddepenup
0COOEHHOCTH CTPOEHHS KpUCTAJUIMYECKAs penieTka u METaJUIOB, OOBSICHATD Ilo3naBaTesbHbIC: OBaHHYIO
X METAIITNYECKas XUMHUYECKast 3aBHUCHMOCTb CBOMCTB Hcnone3ytoT 3HaKOBO — CaMOOLEHKY
aToMoB. Puznyeckue cBs13b. O0mue puznyeckne METAJIJIOB OT UX MOJOKEHUS CHUMBOJINYECKHE CPECTBA CBOMX yCIIEXOB
CBOICTBa METAJLJIOB. CBOICTBa METAJIJIOB. [ICX3 A.1.Menneneena; KommykaTuBHble: B yuebe

CriaBbl

CrutaBbl, X CBOIMCTBA M 3HAUCHUE.
JdemoHcTpauuu:
OO6pa3sIsl CIJIaBOB

THonyuam éosmodcnocmo
HAay4umscs: NPOrHO3UPOBATH
CBOMCTBA HEU3YUYEHHBIX
3JIEMEHTOB U UX COETMHEHUH
Ha OCHOBE 3HAHMUH O
[IEPUOIMTUECKOM 3aKOHE.

ApryMEHTHpYIOT CBOIO TIO3HULIMIO U
KOOPIHHHPYIOT €€ € MO3ULUU
[IaPTHEPOB B COTPYAHUYECTBE




12. | Xumuueckue CBOWCTBA XHWMHUYECKHE CBOWCTBA METAUIOB | Hayuamcs: onuchIBaTh PeryasituBHble: DopMHUPYIOT
METaJIJIOB KaK BOCCTAHOBUTENEH, a TAKKe B CBOICTBa BemlecTB Ha ocHOBe | [loctanoBka y4eOHOH 3a1aun Ha YMEHHUS
CBETE UX MOJI0KEHUS B HaOJIOAEHMI 32 X OCHOBE COOTHECEHUS TOTO, UYTO HCIIOJIb30BaTh
NEKTPOXUMHUUECKOM PARY IIPEBPALCHUAMH, W3BECTHO U YCBOCHO , M TOTO, YTO €Ie | 3HaHUA B OBITY
HaInpspKEHUN METaNoB. JEMOHCTPHUPYEMBIMU HEU3BECTHO
JdeMoHcTpanmu: y4HTENEM, UCCIIEA0BATh Ilo3naBaTesbHbIE:
BsaumozeiicTBHe METAIUIOB C CBOICTBa BEUIECTB B X0 Be1aBmkeHME THIIOTES, UX
HEMeTalJIaMH. BBINOJIHEHUS JIa00OPaTOPHOTO | 0OOCHOBaHUE, JOKA3aTEILCTBO
JIa6. onbITHI: OTIBITA, JIENIaTh BEIBOABI O
12.B3anMonelicTBHE pacTBOPOB 3aKOHOMEPHOCTSAX CBONCTB KommykaTuBHbIe:
KHCJIOT U COJIEH ¢ MeTajylaMU METaJUIOB B IEpUOJax U Y4aBcTBYIOT B KOJIJIEKTUBHOM
rpymnmnax. o0CyX/eHuH Tpo0JieM, MPOSBISIIOT
Tonyuam 6o3mooicHocmy aKTHBHOCTh BO B3aUMOJEHCTBHU IS
Hay4umscs: IPOTHO3UPOBATh | PELLICHUS KOMMYHHMKAaTUBHBIX U
XMMUYECKHE CBOICTBa MO3HABATENbHbBIX 33134
HCHU3YUCHHBIX 3JICMCHTOB U
WX COCIMHEHUI Ha OCHOBE
3HaHUI O NEPUOIUYECKOM
3aKOHE.

13. | Metamnsl B ipupo/ie. Mertannsl B ipupoze. Obiue Hayuamcs: coctaBnare PeryasiTuBHbIC: l'opnocts 3a
Oobmme CHOCOOBI UX MOJTyYCHHS. YpaBHEHHUS PeaKyii , VY4uTBIBAIOT MPABUJIO B MJIAHUPOBAHUHU | POCCUHCKYIO
CIOCO0BI UX JIa6. onbITHI: JISKAIINX B OCHOBE 1 KOHTpoJIe criocola JeiicTBus HayKy
TIOJTyYEHUS 13. O3HakoMIIEHHE C PyAaMHU [IOJTy4YEHUS] METAJLIOB. Ilo3HnaBaTesbHbIE:

xene3a 14. OxpamuBaHue Tonyuam eosmodcnocmo Hcnonp3ytoT monck HeoOX0IMMO
IUTaMEHH COJISIMHU ILEIOYHBIX Hay4umscs: IPUBOAUTH MH(OPMALIUH JJIS1 BBIIOIHEHUS
METaJI0B NIpUMEpPBI YPAaBHEHHUU y4eOHBIX 3aJIaHHI C UCII0Ib30BaHHEM
peaxIuid, IeKaInuX B OCHOBE | Y4eOHOH TUTepaTyphl
MIPOMBIIIJICHHBIX CII0CO00B KommykaTuBHbBIE:
MOJIy4YCHH 4yTr'yHa U CTallu. Y4YHUTBIBIOT Pa3HBIC MHCHUA U
CTPEMATHCA K KOOPAUHALUN
Pa3INYHBIX MO3ULHUN B
COTPYJIHUYECTBE

14. | Pemenne pac4eTHBIX PacuerHsbie 3anaun o Hayuamcs: pemartsb PeryasitTuBHble: OBnanenune
3a4a4 C ITIOHATHEM YpPaBHCHHUAM XUMHYCCKUX PaCUCTHBIC 3aaavu 110 OI_[eHI/IBaIOT IMPaBUJIIBHOCTDb HaBBbIKaAMMU 1A
Maccosas 0051 8b1X00a peaxuii, MPOTEKAIOIIUX C YPaBHEHUSIM XUMHYECKHX BBINOJIHEHHS ACHCTBHS HA YPOBHE MPaKTUIECKON
npooykma Y4acTHEM METAIOB B UX peakuui, MpoTEeKaoIuX C aZIeKBaTHOW PETPOCIIEKNBHOW OIIEHKH | JIeATEIbHOCTH

COEIMHEHUN

Ilo3naBaTeaLHLBIE:




Y4acCTHEM METAIJIOB U UX
COCIMHEHUH.

Lonyuam 6o3moorcnocms
HAYuumvcsl: pemarb

Bri6uparot Hanbonee r3ppexkTHBHBIC
CHoCOOBI pelieHus 3a1ad,
KOHTPOJIUPYIOT U OLCHUBAIOT
MPOIIECCUH PE3YNIBTAT JCSTEIEHOCTH

OJIUMIINA/IHBIE 33JJa4H. KommykaTuBHBIe:
KonTponupyrot aeiicTBrs napTHepa
15. | IlonsATHE O KOPPO3UH Koppo3zus MeTaimoB u crmocoOb Hayuamcs: ucnonps3oBats ipu | PeryjasiTuBHbIe: YmMenue
METaJUIOB 00pbsOBI ¢ HEH XapaKTepUCTUKE MeTa/UIoB U | PasnmuuaroT criocol u pe3ynbrat HUHTETpUpOBaT
WX COEMHEHUH MOHATHS JIeHCTBUS b IIOJTyYEHHbIE
«KOpPO3HUS METAIIIOBY, Ilo3naBaTesbHbIE: 3HaHUSA B
«XUMHYECKas KOPPO3HUD», BrnaneroT o01mmM npueMom perieHus MPaKTUYECKUX
«AIEKTPOXUMHUYECKas 3a1a4 YCIIOBUAX
KOppO3us», HaXOIUTh KommykaTuBHbBIe:
CIIOCOOBI 3aIUTHI METAIIIOB JoroBapuBarotcsi 0 COBMECTHOU
OT KOPPO3HUH. JESITETBbHOCTM, IPUXOJST K 00IIeMy
Tonyuam 6o3mooicHocmy pELIEeHUI0
Hayuumscs . IPUMEHATh
3HAHMSI O KOPPO3UU B JKU3HH.
16. | llenovyHbIE METAILITBL: OO0mas xapakTeprucTHKa Hayuamwca: naBath PeryasituBHble: PasButue
o01as XxapakTepUCTHKA IIEJIOYHBIX METAJUIOB. MeTaJlIbl B | XapaKTepPUCTUKY LIeNOo4YHbIM | [ImaHupyroT cBou neiicTBHA B CBA3U C | OCO3HAHHOTO,
npupoze. O0mmue crocoOsl NxX MeTaJlJIaM I10 UX TOJDKEHUIO B | TTIOCTABJIEHHOW 3aJjauei M YCIIOBUSIMH | YBAYKUTEIBHOT
nosrydeHusi. CTpOeHHE aTOMOB. [ICXS JI.1.Menneneesa, €€ pEILEHUs ou
[Ileno4yHbIE METAITBI — MPOCTHIE | HMCCIIEA0BAaTh CBOWCTBA Ilo3HnaBaTesbHbIE: JoOposKenaTen
BEIIECTBA LIEJIOYHBIX METAJUIOB — KaK CraBsT 1 GOPMYIUPYIOT LIENH U BHOTO
MIPOCTHIX BELLECTB. npobJeMbl ypoka OTHOLIEHHUS K
Honyuam éosmozxcHocmy KommykaTuBHbBIe: JIpyroMmy
Hay4umscs: TPaMOTHO AJIEKBaTHO HCIIONB3YIOT pEeUeBhIE yenoBeky. Ero
o0palaTheCs ¢ BEMECTBAMHU B | CpeAcTBa Al 3 (GEKTUBHOTO PELICHUS! | MHEHHUIO,
[MOBCEHEBHOM KH3HU. KOMMYHHMKAaTUBHBIX 3a7a4 CHOCOOHOCTH
BECTH IMAJIOT
C ApyTUMHU
JIIOJIbMU
17. | CoenuHEeHUS METOIHBIX Baxwueiiive coeiuHeHNs Hayuamcsa: xapakrepuzoBarh | PeryiasiTuBHble:

METaJIJIOB

MIETTOYHBIX METAJIOB — OKCHJIBI,
THJIPOKCHUIIBI U COJIU (XJIOPHIBI,
KapOOHATHI, CyNb(aThl, HUTPATHI),
WX CBOWCTBA U NMPUMEHEHHE B

(hU3MYeCcKue 1 XUMHUICCKUE
CBOICTBa OKCUAOB U
TUAPOKCUJIOB IIETOYHBIX
METaJIJIOB, COCTaBIIATh

yT-II/ITI)IBaIOT HpaBI/IHO B HHaHI/IpOBaHI/II/I
Y KOHTPOJIE CII0co0a perieHus
ITo3znaBaTeJbHLBIC:




HapoJHOM Xo3siiicTBe. Kanuiinbie
yI00OpeHMUSL.

JdemoHcTpanuu:

OO0pa3ITel METOIHBIX U
LIET0YHO3EMENBHBIX METAILJIOB.
B3aumopeiicTBue HaTpus, TUTUS C
BOJIOM. B3aumojielicTBuEe HATpus ¢
KHCIIOPOJIOM

XUMHYECKHE YPaBHEHHUS,
XapaKTEePU3YIOIIUE CBONCTBA
IIEJIOYHBIX METAJIOB, PEIIaTh
«IIETIOYKI» TIPEBPAIICHUH.
Tonyuam 6o3moorcnocms
HAy4umvcs. COCTaBIAThH
«IICTIOYKHW» TIPEBPAIICHUH.

Hcnonmp3ytoT monck HeoOX0IMMOH
WHQOPMALIUH IS BBITIOTHEHUS
y4eOHBIX 3a/IlaHHii C UCIIOIb30BaHHEM
y4eOHOU JTUTPATypPhI
KommykaTuBHBIe:

VY4uUTHIBaIOT pa3Hble MHEHUS U
CTpeMSITCA K KOOPAMHALMH PA3INYHBIX
TO3UIUH B COTPYAHUYECTBE

18. | Llenouno3emenbHEIC OOm1as xapaKTepuCTHKa Hayuambcsa: naBatb PeryasiTuBHbIC:
MeTaJuTbl: 001Iast 3JIEMEHTOB IN1aBHOM nmoarpynnsl I | xapakrepuctuky [1manupyroT cBOM JEHCTBUS B CBA3U C
XapaKTepUCTHKA rpynnsl. CTpoeHHE aTOMOB. HIEJI0YHO3EMENTBHBIM MTOCTABIICHHOM 331a4€il U yCIOBUAMH
[IlenoyHo3eMenbHbIE MeETaJljIaM I10 UX TOJDKEHUIO B | €€ PeLIeHHS
METaJUIbl — IIPOCTHIE BEILIECTBA. [ICXD J.1.Menneneena, Ilo3HaBaTe/IbHBIC:
XapaKTepU30BaTh COCTaB CraBaT 1 GOpMYIUPYIOT LENU U
aTOMOB, HCCIIEIOBATh npobJeMsl ypoka
CBOMCTBA MIETOYHBIX KommykaTuBHbIe:
METaJJIOB — KaK MPOCTHIX AJIeKBaTHO HCIONB3YIOT peueBhIe
BEIIECTB. cpenctsa 1y 3P PEeKTHBHOTO peleHns
Tonyuam eo3moxcrocmo KOMMYHHKATHUBHBIX 3aja4
HAy4umscs: TPaMOTHO
00paIaTkCs ¢ BEIECTBAMH B
MTOBCETHEBHOM KU3HU
19. | Coenunenus Baxwueliive coequHeHNs Hayuamcsa: xapakrepuzoBarh | PeryiasiTuBHbIe:
HIeJI0YHO3EMENBHBIX HIeJI0YHO3EMENBHBIX ¢du3nUecKue 1 XUMHYCCKHE YYUTHIBAIOT MPaBUJIO B TUIAHUPOBAHUH
METaJIJIOB METaJIJIOB — OKCHIBI, CBOICTBA OKCU/IOB U U KOHTpOJIE crioco0a pereHus

THUIPOKCHIBI U COJTH (XJIOPHIBI,
KapOOHATBI, HUTPATHI, Cylb(daTsl,
(dhocdarsr), X CBOWCTBA U
MIPUMEHEHUE B HAPOTHOM
XO3SMCTBE.

JdeMoHcTpanmu:
BzaumoneiicTBue Kaabus ¢
BoJoM. B3anMoelicTBue Mardus ¢
KHUCJIOPOJIOM.

JIab. onbITHI:

15. B3aumoaelicTBrE KaJIbIUA C
Bojoi. 16. [loryuyenne

THJIPOKCHUJIOB
HICJIOYHO3EMECIIBHBIX
METAJJIOB, COCTABJIAThH
XMMHYECKHE YPaBHEHHUS,
XapaKkTepu3yIolIre CBOWCTBA
IIETOYHBIX METAJUIOB, pEeIIaTh
«UETIOYKW» TIPEBPALICHHH.
Tonyuam 603modcHOCMb
Hayuumucs: COCTaBISAThH
«UETIOYKW» TIPEBPALICHHUI

Ilo3HaBaTe/IbHBIC:

Hcnonb3yroT mouck HeoOX0AMMOMH
MH(OPMALIUH 1151 BBIIOIHEHHS
y4eOHBIX 3a/laHU C UCII0Ib30BaHUEM
y4eOHO JTUTPaTy P
KommykaTuBHBIe:

VY4YHUTBEIBaIOT pa3Hble MHEHUS U
CTPEMSATCA K KOOpAMHAIWU PA3JIMYHBIX
MO3ULNN B COTPYAHUYECTBE

Pazputne
OCO3HAaHHOTO,
YBaXHUTEITHHOT
ou
no0poXxenaTel
BHOT'O
OTHOIIIEHUS K
Apyromy
yenoBeKy. Ero
MHCHHUIO,
CITIOCOOHOCTH
BECTH JHUAJIOT
C IpyTUMHU
TIOAbMU




TUAPOKCHIIA KaTBITHS U
HCCIIEJOBaHUE €ro

CBONCTB
20. | AroMUHMI — Crtpoenne atoMa, GU3HIECKHE U Hayuamwca: naBath PeryasituBHble: DopMHUPYIOT
MIEPEXOIHBIN AIIEMEHT. XMMHUYECKHE CBOWCTBA AIIOMUHUS | XapaKTEpPUCTUKY aIFOMUHUS [Inanupyrot cBoM JeHCTBUS C MHTEpeC K
®uznyeckue u KakK IPOCTOr0 BEUIECTBA o ero nmommkernto B [ICX0D MIOCTAaBJICHHOW 3a/1a4eil ¥ YCIOBUSIMHU | KOHKPETHOMY
XHUMHYECKHE CBONCTBA J.M.Menneneena, €€ pelIeHus, OlICHUBAIOT XUMUYECKOMY
amomunus. [lomyuenue XapaKTepU30BaTh COCTaB MPABUJIBHOCTD BBIMOJIHEHUS IEUCTBUS | SJIEMEHTY
U IpUMEHEHNE aToMa, XapaKTepu30BaTh Ilo3naBaTesbHbIE:
AIFOMUHHSA ¢u3nUecKue 1 XUMHYECKHE CaMOCTOATENBHO BBIAEISIOT U
CBOICTBa aMIOMHUHUA, (hOopMyIHPYIOT MO3HABATENBHYIO 1ICTb,
OOBSICHATH 3aBUCUMOCTb WCTIONB3YIOT OOLIHE PUEMBI PEILICHHS
CBOICTB aIOMHUHMS OT €T0 3a1ad
nonoxenus B [ICXD KommykaTuBHbIe:
.. Menneneea, 00bsicHITh | JloMycKalOT BO3MOKHOCTh Pa3IMIHBIX
MIPUYUHBI XUMUYECKON TOYEK 3pEHUs, B TOM YHUCIIE HE
WHEPTHOCTH aJIFOMUHUS. COBMAIAIONINX C UX COOCTBeHHOM. U
Tonyuam eosmoxcrocmo OPUEHTHPYIOTCS Ha TIO3UIIHIO
Hayuumscs: TPaMOTHO napTHepa B OOIICHUN U
00paIaTheCs ¢ BEIECTBAMHU B | B3aUMOJICHCTBUH
[TOBCETHEBHOM KHU3HU
21. | CoenuHeHHS ATIOMUHHS CoenvHeHUs aIOMUHUS — Hayuamcsa: xapakrepu3oBats | PeryisiTuBHbIe: DopMHpYIOT
— OKCH/JI ¥ TUAPOKCHUJ, UX ¢du3nUecKue 1 XUMHYCCKHE YYHUTHIBAIOT MPaBUJIO B TUIAHUPOBAHUM | YMEHUE
OKCHJI Y TUAPOKCU, UX amMQOTepHBIN XapakTep. CBOICTBa OKCHJIA U U KOHTpOJIE crioco0a pereHus WHTETPUpPOBAT
am(pOTepHBIH XapakTep. Baxueiiiye conu antoMUHUSL. TUJIPOKCUIA ATTFOMUHUS, ITo3HaBaTeabHbBIE: b IIOJIy4YECHHBIE
[IpumeneHune amOMUHUS U €r0 COCTaBJISITh XUMHUECKHE Hcnonb3yroT mouck HeoOX0AMMOMH 3HaHUA B
COEIMHEHH. YpaBHEHUH, MH(OPMALIUH 1151 BBIIOIHEHHS MPKTHYECKYIO
JIa0. onbITHI: XapaKTepU3YIOLINe CBOMCTBAa | y4eOHBIX 3alaHUH C UCIIOJIb30BAaHUEM | XKHU3Hb
17.1lonyuyenue AIIOMHUHHUS, PelIaTh y4eOHO JTUTPaTy P
THIPOKCHJIA ATFOMUHUS U «IIETIOYKI TPEBpalCHUI. KommykaTuBHBIe:
HCCIIEIOBaHNE Tonyuam éosmodcnocmo KonTponupytor aeiictBrue naptHepa
€ro CBOWCTB. Hay4umscs: COCTaBISAThH
«IIETIOYKI TPEeBpaIieHui
22. | lIpakTnyeckas padora Ocy1ecTBIEHNE LIETTOYKH Hayyamcs: obpamarscs ¢ PeryasiTuBHbIC: Pa3Burne
Nel XUMHUYECKHUX nabopaTopHBIM OCyILIECTBIIAIOT MOIMATOBBIM KOHTPOJIb | KOMMYHHUKATH
MIpeBpalIeHuN 000pyIOBaHNEM U 10 pe3yJIbTaTy BHOTO




OcymecTBiieHue
LIENOYKH XUMHYECKUX
MIpEBpallCHUN

HarpeBaTe/IbHBIMH
prubOpaMu B COOTBETCTBUH C
MpaBUJIAMHU TEXHUKU
0€e3011aCHOCTH, OIIMCHIBATH
XUMHYECKUN IKCTICPUMEHT C
MMOMOIIEIO SI3bIKA XMMUH,
IIE€JIaTh BBIBOJIEI IO
pe3ynbTaTaM SKCIIEpUMEHTA.
Honyuam éo3moacnocmo
HaywumsCs. 0CO3HABATh
HEOO0XOIMMOCTH COOJIFOICHMS
npaBun b u OT mns
COXPaHEHUS 310POBbS
OKPYIKAIOIIHX.

Ilo3HaBaTe/IbHBIC:

BrnaneroT o0mmM npueMom penieHus
3a1aq

KommykaTuBHBIe:

VY4uUTHIBaIOT pa3Hble MHEHUS U
CTPEMATCS K KOOPAWHALUH Pa3IMIHBIX
MO3ULUN B COTPYAHUYECTBE

KOMIIOHEHTA B
OOIIEHUH U
COTPYAHUYECT
BE CO
CBEPCTHUKAMH
1 YIUTEIIAMH

23. | XKenezo — anmemMeHT Pacnonoxenue xenesa B Hayuamwcsa: naBath PeryasituBHble: DopMUPYIOT
VIlIrpynmner mo6oyHoH [ICX3/.1. Menneneesa u XapaKTEPUCTUKY XKejae3a 0 [TnanupyroT cBOU ACHCTBUS C HHTEpEC K
MOATPYIIIIBL. cTpoeHue ero aroma. @usnueckue | ero nowkeHuto B [ICXD IIOCTaBJICHHON 3a/1a4e€il U YCIOBUAMU KOHKPETHOMY
duznueckue u U XMMHUYECKHUE CBOMCTBA JKeme3a Jd.1.Menneneesa, €€ peLLCHHUs, OLICHUBAIOT XUMUYECKOMY
XUMHYECKHE CBOWCTBA — MPOCTOTO BELIeCTBA XapaKTepu30BaTh COCTaB MPABUWJIBHOCTD BBIMIOJIHEHUS IEUCTBUS | DJIEMEHTY
xene3a. Haxoxaenue B aToMa, XapaKTepu30BaTh Ilo3naBaTesabHbIE:

MIPUPOJIE. (u3nUecKue 1 XuMHYECKHE CaMOCTOATENBHO BBIIEIAIOT U
CBOHCTBa XeJie3a, O0bSICHATh | HOPMYJIHPYIOT IIO3HABATENbHYIO LEJb,
3aBHCUMOCTH CBOWCTB XKelle3a | MCHOJIB3YIOT OOIIMe IPUEMBI PEeIlICHHS
oT ero noaoxxenuda B [ICXD 3aga4
J.1.Menneneena, KommykaTuBHbIe:

HCCIIEA0BATh CBOMCTBA JlomyckaroT BO3MOXHOCTh Pa3In4yHbIX
JKeJe3a B X0JI€ BBITTOTHEHUS TOYEK 3pEHUs], B TOM YHUCIIE HE
71a00paTOPHOTO OIIBITA, COBMAAAIOUINX C UX cOOCTBEHHOM. 1
OTIHCHIBATh XUMHUYECKUI OPUEHTHPYIOTCS Ha TIO3HUIIHIO
3KCIIEPUMEHT. napTHepa B OOIIEHUN U

THonyuam éosmodcnocmo B3aMMOJACHCTBUN

Hay4umscs: TPaMOTHO

oOpararbCs ¢ BEMeCTBAMH B

[TOBCEIHEBHOM KHU3HU

24. | CoenuHeHHs Xenesa Ienernueckue psasl Fe?'u Fe3* Hayuamca: xapaktepuzoBats | PeryjasiTuBHbIe: Pa3Burne
+2,+3 UX KaueCTBEHHOE Baxneiimue conm xenesa. (m3nyecKkre 1 XMMHUYECKHE YYUTHIBAIOT MPaBUJIO B IUIAHUPOBAHUH | OCO3HAHHOTO,
oTpesieTICHHeE. 3HaueHue xenes3a CBOMCTBA OKCHJIOB M Y KOHTPOJIE crioco0a pemeHust YBaXXHUTEIHHOT




I'enetndeckue psabl U €70 COEAMHEHUH JUIsl IPUPOJBI U | TUIPOKCHIOB XKENEe3a, Ilo3naBaTesbHbBIC: oHu
Fe*2u Fe *3 HapOJHOTO X034HCTBa. COCTaBJIATh XUMHUECKUE Hcnonb3yloT mouck HeoOX0AMMOM noOposkenaTen
JdeMoHcTpanmu. ypaBHEHUH, WHQOPMALIUH IS BBITIOTHEHUS BHOTO
B3anmopeiicTBue METAIIIOB € XapaKTepU3yIOIINe CBOUCTBA | YIeOHBIX 3a/IaHUH C UCTIOJIH30BAHUEM | OTHOIICHHS K
HeMeTatamu. [lomyuenue COEIMHEHUH XKele3a, y4eOHOI IUTpaTypsl JIpyroMmy
rugpokcunos xenesa (1) u (IID). IIPOBOJAUTH KAYECTBEHHBIE KommykaTuBHBIe: yenoBeky. Ero
JIa6. onbITHI: peaknuy, MOATBEP)KAAOIINE | YUYUTHIBAIOT PA3HBIE MHEHUS U MHEHHIO,
18. B3aumoneiicTBue xenesa ¢ HaJINYKE B BOAHBIX PACTBOPAX | CTPEMATCS K KOOPIMHALMH PA3JIMYHBIX | CIOCOOHOCTH
COJITHOM KHCIIOTOM. KaTHOHOB XkeJle3a, peliaTh MO3UIMH B COTPYTHUYECTBE BECTH JIUAJIOT
19. Ilony4yeHue rTuApOKCUIOB «IIETIOYKI TpEeBpaleHui. C ApyTUMHU
xenesa (1) u (III) u u3yuenmne ux | Ionywam 8o3modcHocms JTFO TEMH
CBOICTB. HAY4umsbcs: COCTABIATH
«UETIOYKW» IIPEBPALLECHUH,
COCTaBJISITh MOJIEKYJISIDHBIE U
[TOJIHBIE NOHHBIE YPaBHEHUS
10 COKpAaIllEeHHBIM HOHHBIM
YPaBHEHHSAM
25. | IlpakTuyeckas padora [Tonyuyenue u cBoiicTBa Hayuamcs: obpamarscs ¢ PeryasituBHble: OBnageHue
No2 COETMHEHUI METaJIOB nabopaTopHbIM OcCyIIecTBIAIOT MOIATOBBIA KOHTPOJIb | HaBBIKAMU JUIS
[Tosrydenue u cBoiicTBa 000pyJOBaHHEM H 0 pe3yJIbTaTy MIPaKTHYECKON
COEIMHEHUH METAJUIOB HarpeBaTelIbHBIMH JIeATEIBHOCTH
npubopamu B cooTBeTcTBUM ¢ | Ilo3HaBaTeNbHbIE:
MIpaBUJIaMHU TEXHUKU Ctpodr peueBoe BhICKa3bIBAHHE B
0€3011aCHOCTH, ONMCHIBATh YCTHOM U MUCBMEHHON opme
XUMHUUYECKUH 3KkciepuMeHT ¢ | KoMmMmykaTuBHBIe:
TTIOMOIIBIO S3bIKa XUMHH, YYUTHIBAIOT pa3Hble MHEHUS U
JIeJ1aTh BBIBOABI 10 CTpEeMATCS K KOOPAWHAIIUH Pa3IMIHBIX
pe3ysbTaTaM 3KCIIEpUMEHTa. | MO3ULUI B COTPYIHUYIECTBE
Tonyuam eo3moxcnocmo
Hay4umscs. 0CO3HABATD
HEOOXO0AUMOCTb COOMIOICHUS
npaBun b u OT nns
COXPaHEHUS 3/I0POBBS
OKPY>KAIOIIUX.
26. | [IpakTnyeckas padora Pemenue sxcniepuMeHTaIBHBIX Hayyamcs: obpawmarbcs ¢ PeryasiTuBHbIC: OBnanenue
Ne3 3aJay Ha pacHo3HaBaHUE U 71a60PaTOPHBIM OCyIIeCTBIAIOT MOMIATOBBIA KOHTPOJIb | HAaBBIKAMU IS

IIOJIYYCHHEC COCTMHEHUI METAJIJIOB

00opyI0BaHUEM U

0 pe3yJIbTaTy




Pemenue HarpeBaTeIbHBIMU MPaKTUYECKOU
9KCIIEPUMEHTAIBHBIX npubopamu B cooTBeTcTBUM ¢ | [lo3HaBaTenbHBIE: JIeATEIbHOCTH
3a/a4 Ha MIpaBUJIaMU TEXHUKU [IpoBoasT cpaBHEHHE U
pacro3HaBaHue U 0€e30I1aCHOCTH, ONMCHIBATh KJ1accu(pUKALMIO MO 3aAaHHBIM
MIOJIyYE€HUE COEAMHEHU I XUMHUYECKUN 3KCTIEPUMEHT C | KPUTEPUAM
METaJIJIOB TTOMOUIBIO SI3bIKa XUMUH, KommykaTuBHBIe:
JieN1aTh BBIBOABI 110 JloroBaprBaroTcst 0 COBMECTHBIX
pe3yabTaTaM SKCHEPUMEHTa. | JAEHCTBUAX B PA3IMUHBIX CUTyalUsIX
Tonyuam ozmooicHocmy
HAY4umbsbcs: 0CO3HABATD
HEOO0XOIUMOCTb COOJIFOZICHUS
npaBun b u OT mns
COXPAaHEHHUsI CBOErO 370pPOBbs
U OKPYKaOLIHX.
27. | Obo6menue 3HAaHUN TIO Hayuamcsa: 0600math PerynsiTuBHbIE: Bripaxator
TeMe «MeTas 3HAHHUA U MPEACTABIATh UX BHocAT He0OX0ANMBbIE KOPPEKTUBHI B | a/IeKBaTHOE
cXeM, TabJIuIl, pe3eHTaIHH JIeHiCTBHE ITOCIIE €ro 3aBeplIeHNs Ha MMOHUMaHue
OCHOBE €r'0 U y4eTa Xapakrepa NPUIMH
ClIEJaHHBIX OLINOOK ycrexa u
Ilo3naBaTesabHbIE: Heycrexa
CtposiT peueBoe BHICKa3bIBAaHUE B y4eOHOM
YCTHOM M MUCBMEHHON opme JeSITeIbHOCTH
KomMMykaTHBHBIE: KOHTPOJIUPYIOT
JeCcTBUS mapTHEpa
28. | KouTpoabHas padoTa KoHTposb npeaMeTHbIX U Hayuamcs: npuMeHsITh PeryasituBHble: [IposBustor
No2 MeTaNpeIMETHBIX yUeOHbIX IIOJIyYEHHBIE 3HAHUS U OcCyIIecTBIAIOT UTOTOBBIN U OTBETCTBEHHO-
1o teme «MeTauib JEeHCTBUI 10 TeMe «MeTaiibhy chOopMHPOBaHHEIE YMEHUS MOIIArOBBIM KOHTPOJIb 110 PE3yJIbTaTy | CTh 3a
IUIsl perieHus yaeOHsIx 3a1au | Ilo3HaBaTenbHbIe: pe3yabTaThl
CtposT peueBoe BHICKa3bIBAaHUE B
YCTHOM ¥ MMUCbMEHHOU (hopme
KoMMykaTHBHBIE: KOHTPOJIUPYIOT
JICHCTBUSI TAPTHEPA
Tema 3. HemeTaminbi(284.)
29. | OOmas xapakTepucTHKa OO0mras XxapakTeprucTHKa Hayuamcs: naBatb PeryasiTuBHbIE: dopmupoBaHue

HEMCTAJIJIOB

HEMETAIJIOB: TOJI0KEHHUE B
[lepuoanueckoii cucteme
XUMHNYECCKHUX DJIEMCHTOB

OIMPEACICHUA TOHATUAM
CIICKTPOOTPUHIATCIIBHOCTD) «
AJUIOTPOIINS)

[InanupyroT cBOU AEHCTBUS B
CBSI3U C IIOCTABJIICHHON 3amaueil 1
YCJIOBHSIMU €€ PeIeHUs

TOTOBHOCTH U
CIIOCOOHOCTH K
00yUeHHIO U




. Y. MeHaeneeBa, 0COOCHHOCTH
CTPOCHUS aTOMOB,
3NEKTpooTpULaTenbHOCTh (J0)
KaK Mepa «HEMETAIUTMYHOCTI,
psaa 20. Kpucrannuueckoe
CTPOCHHUE HEMETAIIJIOB — MPOCTHIX
BEIIECTB. AJUIOTPOITHSI.
duznyeckue

CBOMCTBA HEMETAILIOB.
OTHOCHUTENFHOCTh TOHATHH
«METaJD) U «HEMETAIII»

XapaKTEPHU30BaTh HEMETAIIIBI
1o ux noyoxenuro B [ICXD
J.M.MenneneeBa, onuchiBaTh
cTpoeHne (HU3NIECKHE
CBOMCTBA HEMETAIIJIOB,
OOBACHITH 3aBUCHUMOCTh
CBOICTB HEMETAJIOB OT UX
monoxkenus [ICXD
J..MenneneeBa;CoCTaBIsATh
Ha3BaHMS COCTUHEHUMN
HEMETAIIOB 10 (hopMyIe
(hopMyJI TIO HA3BAHUIO,
HaydJaTcsl 1aBaTh
OTIPEICTICHHS] «AIIOTPOTIHSY,
«aJUTOTPOTTHBIE
MOU(DUKALIANY.

Honyuam 6o3modicHocmo
Hayuumscs: TPOTHO3UPOBATH
CBOMCTBA HEU3YUYEHHBIX
3JIEMEHTOB M UX COCTUHEHUMN
Ha OCHOBE 3HAHUH O
MIePUOTUYECKOM 3aKOHE

IHo3HaBaTe/ibHBIE:

CraBsT 1 GOPMYIUPYIOT LENIU U

MPOOJIEMBI ypOKa

KommykaTuBHbIe:

AJIeKBaTHO HCTIONB3YIOT PEUEBBIE
cpeactBa st 3PPEKTUBHOTO
pelLeHNsT KOMMYHHUKAaTHBHBIX

3aga4

CaMOpPa3BUTHIO U
caM000pa30BaHUIO
Ha OCHOBE
MOTHBAIHH K
00y4YeHUIO U
HIO3HAHUIO

30.

OO01e XUMHUYECKUE
CBOMCTBa

HEMETAJIOB.
Hewmeramisl B mpupoje
H CIIOCOOBI UX
MTOJTyYeHUS

OO01mre XUMHUYECKUE CBOMCTBA
HEMETAJUIOB

Hayuamcsa: xapakTepu3oBaTh
CTpOCHHE HEMETAJUIOB, 00IIHe
XHUMHYECKHE CBOHCTBA
HEMETAJJIOB, OIIMCHIBATh
001IMe XUMAYECKUE CBOMCTBA
HEMETAJJIOB C TOMOIIBIO
SI3bIKA XUMUU, COCTABJIATh
YpaBHEHUS] XUMHUIECKIX
peaKkiuii, XxapakTepUu3yroIux
XHMHYECKHE CBOMCTBA
HEMETAJIOB UX COSIMHEHUH
Ionyuam o3moorcnocmo
Hayyumscs: TPOrHO3UPOBATH
CBOMCTBA HEU3YUYEHHBIX
SJIEMEHTOB U X COCIMHCHUN

PeryasiTuBHblIe:

[locranoBka yueOHOI 3a1aun Ha
OCHOBE COOTHECEHHS TOT'0, YTO
M3BECTHO U YCBOEHO , ¥ TOTO, YTO
ellle HEU3BECTHO
Ilo3HaBaTeabHBIE:
BrIgBHIKEHME THIIOTE3, UX
000cHOBaHME, JOKA3aTEILCTBO

KommykaTuBHBIE:
yT—IaBCTBYIOT B KOJJICKTUBHOM
o0cyxeHnu npooiem,
MPOSIBIISIIOT aKTHUBHOCTH BO
B3aPIMOlIeI>'ICTBPIH I pEUICHUS

PazBuBarot
OCO3HAHHOE
OTHOLIEHUE K
CBOUM
COOCTBEHHBIM
HOCTYTKaM




Ha OCHOBE 3HAHHUI O
MEPUOIUYECKOM 3aKOHE

KOMMYHHUKATUBHBIX U
IIO3HAaBATCJIBHBIX 3aJa4

31. | Bomopon ITonoxeHue Bonopoja B Hayuamcs: xapakrepuszoBars | PeryjJssiTuBHbIE: DopMHUPYIOT
ITepuoauueckoii cucteme BOJIOPOJI 110 €T0 MoNIoKeHuto | PasnmugaroT crmocob u pe3ynprar KOMMYHHKATUBHBII
XAMHYECKHX 3JIEMEHTOB B [ICXD JI..1.MeHeneeBa, JIeNCTBUS KOMIIOHEHT B
. Y. MenneneeBa. CtpoeHue XapaKTepHU30BaTh CTPOECHUE ITo3HaBaTeJbHBIE: oOIICHUN U
aToMa M MOJIeKyJbl. Du3ndecKue | aToMa BOJOPOJIa, OOBIACHATH Brnazgeror oOmimM npriemMom COTPYAHUYECTBE CO
1 XMMHYECKHUE CBOMCTBA €ro BO3MOYKHBIE CTEIIEHU penieHus 3a1a4 CBEPCTHUKAMU B
BOJIOPO/IA, €r0 MOIyYSHHUE U OKHUCJICHUS, XapakTepu3oBaTth | KoMmykaTuBHbIE: mpoiiecce
MIPUMECHECHHUE. (hu3HUeCcKUEe U XUMHUYECKUE JloroBapuBaroTcsi 0 COBMECTHOM o0pa3oBaTenbHOI
Jla0. onbIThHI: CBOICTBa BOAOPOJA, JIEATEIbHOCTH MO PYKOBOJICTBOM | JAESITEIbHOCTH
20. ITomyyenue OOBSICHSATH 3aBUCUMOCTb YUUTENS
U paclio3HaBaHKUe BOAOPOAA CBOICTB BOIOpOJa OT

nonoxenus ero B [ICX3
J.M1.MenneneeBa, OuCHIBaTh
nabopaTopHbIe U
MPOMBIIIJICHHBIE CITOCOOBI
MOJIY4YEHUS BOAOPOJA .
THonyuam éosmodxcnocmo
Hayuumvcsi: OObSICHATh
JIBOMCTBEHHOE MOJIOKEHUE
Bogopoaa B [ICXD
H.N.MeunneneeBa, rpaMOTHO
oOparaThCs ¢ BEIecTBaMu B
MIOBCEHEBHOM JKU3HU

32. | Bona CtpoeHne MOJIEKYJIHI. Hayuamcs : xapaktepu3oBarb | PeryiasiTuBHble: Hmerot enoctaoe

Bomopoanas xumudaeckast CBsI3b.
dusnyeckne CBOMCTBA BOIBI.
AHOMaJINU CBOUCTB BOJIBI.
I'unpodunbabie U rUAPOGOOHEIE
BelllecTBa. XMMHUYECKHE CBOMCTBA
BoJbl. KpyroBopoT BoAbI B
npupoze. Bomoouncrtka. Aspars
BOJIBI. BBITOBBIE (DHITBTPEL.
MuHepanbHbIe BOABIL.
JuctuiinpoBaHHas BoJia, €€
MIOJTYICHHUE ¥ IPUMEHEHHE.

CTPOCHHUE MOJICKYJIBI
BOJIOpO/Ia, PU3MUYECKUE U
XMMHYECKHE CBOWCTBA BOJIBL,
OOBSICHSATH aHOMAJIUU BOJIBI,
CIIOCOOBI OUHCTKHU BOJBIL,
MPUMEHSTH B OBITY (DPUIIBTPHI
JUTSL OYMCTKHU BOJIBI,
MIPAaBUIIBHO UCTIOIB30BATh
MUHEpaJIBHYIO BOJY,
BBITOJIHSTH PACYETHI IO
ypaBHEHHSM XHMHYECKHUX

[InanupyroT cBOM €ICTBUS B
CBSI3M C IIOCTABIICHHON 3a7a4eii U
YCIIOBUSIMU €€ PEIeHUS
ITo3naBaTenbHBbIE:

CraBar u GOpMYITUPYIOT IETH U
npobJeMbl ypoka
KoMmykaTuBHBIE:
KoHnTtponupyrot nelictus
napTHepa

MHPOBO33pEHHE,
COOTBETCTBYIOLIICE
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HayKH




Jlab. ombIThI:

21. UccnenoBanue
MOBEPXHOCTHOTO HATSKEHUS
BOJIBL.

22. PacTBOpeHMEe IEpMaHTraHaTa
KaJisi MM MEAHOTO KyIopoca B
Boze. 23. I'maparanus
00€e3BOKEHHOTO Cyibdara
meau (11). 24. UzroroBnenne
TUIICOBOTO OTIeYaTKa. 25.
O3HakoMJIEHHE C KOJUIEKIUEN
OBITOBBIX (DUIIBTPOB.

26. O3HaKOMJIEHHE C COCTaBOM
MHHEPaJIbHOU BOJBI

peaKiuii, MPOTEKAIOITUX C
Y4aCTHEM BO/IBI.

Honyuam éosmodcnocmo
Hayuumscs: 0ObEKTHBHO
OIICHUBATh UH(POPMAIIHIO O
BEILIECTBAX U XUMUUYECKUX
poreccax, KpUTHIECKH

OTHOCHUTBECA K HCCBHOH&Y‘IHOﬁ

uHpOPMALUH,
HeJI00pOCOBECTHOH pekiame

33.

Tanoreusr: oO1mas
XapaKTePUCTHKA

OO0mas xapakTeprucTHKa
raJlOTeHOB: CTPOCHUE aTOMOB;
IMPOCTHIC BEUICCTBA U OCHOBHBIC
COEIUHEHHS TAIOTEHOB, UX
cBoiicTBa. KpaTkue cBeneHus o
xJiope, Opome, GTope u ioxe.
[IpumeHeHune TaIoreHoB U

WX COEIMHEHUI B HAPOTHOM
XO034ICTBE.

JdemoHcTpanum:

OO0pas3Iibl raIoTeHoB —
IMPOCTHIX BCIICCTB.
B3anMopeiicTBIE TaJOreHoB ¢
HaTpHUeM, aFOMUHUEM.
BriTecHeHue Xj0poM Opoma mitu
1ioza U3 pacTBOPOB HX COJIEN

Hayuamcs: xapakTepr3oBaTh
CTPOCHHE MOJICKYJT
rajoreHoOB, OIMKUCHIBATH
(bu3nvecKue U XUMHYECKHE
CBOMCTBA TaJIOTCHOB Ha
OCHOBE HaOJIOIECHMIT 3a UX
MPEeBpAICHUSIMHU BO BpEMsI
JIEMOHCTPAIMOHHBIX OTBITOB,
00BSICHATH 3aBUCUMOCTE
CBOJCTB TaJIOT€HOB UX OT
nonoxxenus B [ICXD J1.1.
MeHnpeneeBa, COCTaBIISITh
(hopMyJIbI COSTMHEHUI
TaJIOTeHOB U TI0 POpMYyJIamMm
JaBaTh Ha3BaHUS
COEIUHEHHUAM TaJIOTEHOB
Honyuam éo3moancnocmo
Hayuumscsi: OCO3HABATh
HEO00XO0IMMOCTE COOJIFOICHMS
MIPaBHII IKOJIOTUIECKOH
0€e301acHOCTH MPH
00OpaIeHnn ¢ raJoreHaMu

PeryasituBHble:

[InanupyroT cBOM AEHCTBUS B
CBSI3U C TIOCTABJICHHOH 3a7a4e u
YCIIOBHSIMH €€ PEIICHUS
Ilo3HaBaTe/IbHBIC:

CraBsT 1 GOPMYIUPYIOT LENH U
npobJeMbl ypoka
KommykaTuBHbIe:

AJIEKBaTHO HCIIONB3YIOT pEeUEBhHIE
cpenctia s 3hhekTuBHOTO
peleHns KOMMYHHUKaTUBHBIX
3a1adq

IIposBasitor
JKOJIOTHYECKOE
CO3HaHUe




34. | CoenuHEHNS TalIOTCHOB OcHOBHBIE COCTUHEHUS Hayuamcs: ycranaBiuBaTh PeryasituBHbIe: Bocnuranue
raJIoreHOB: TaJIOT€HOBOOPOIBI, CBSI3b MEXy CBOWCTBAMU VY4uUTBHIBAIOT NPaBUIIO B OTBETCTBEHHOI'O
COJIY TaJIOr€HOBOIOPOTHBIX COETMHEHUN U UX TUTAHUPOBAHUU M KOHTpPOJIE OTHOILIEHUS K
KHCIIOT. [IPUMEHEHUEM, U3y4aTh croco0a peleHus IIpupoze
JdemoHcTpanuu: CBOMCTBA COCAUHECHUN ITo3naBaTeabHbIE:
O6pasubl IPUPOAHBIX raJIoreHoOB B X0JIe Hcnonp3yror nouck
COCTMHECHHH XJIOpA. BBITIOJTHEHHS JTA00OPATOPHBIX HeoOXoauMOoN HHMOPMAIIHH TS
JIa6. onbIThI: OTIBITOB , BBINOJIHEHUS Y4EOHBIX 3aaHuM ¢
27. KauecTBeHHas peakuus Ha Honyuam éosmodcnocmo WCTIONb30BaHUEM Y4eOHOH
raJloreHu1-HOHbI Hay4umscs: ACMOIb30BaTh JUTPaATYypBI
proOpeTeHHBIE KommykaTuBHbBIE:
KOMITETeHIIUH TIPH Y4UTHIBAIOT pa3Hble MHEHUS U
BBITMOJIHEHUH TIPOEKTHBIX CTpeMATCS K KOOpAUHAIIUU
paboT 1Mo U3yYEHUIO CBOMCTB | Pa3MYHBIX TO3HUIUH B
U CII0COOO0B MOTyYeHHS U COTPYAHUYECTBE
pacrno3HaBaHusl COEOUHEHUN
raJlOreHOB
35. | IlpakTuyeckas padora Peienue sxcriepuMeHTaIbHBIX Hayuamcs: obpamarbcs ¢ PeryasituBHble: OBnageHue
Neq 3ajay o Teme «I[loarpymnma nabopaTopHbIM OcCyIIecTBIAIOT MOIIArOBBIN HaBBIKaMH IS
Pemmenue raJoreHoB» 000pyJOBaHHEM H KOHTPOJIb IO Pe3yJbTaTy MIPaKTHYECKON
9KCHEPUMEHTATBHBIX HarpeBaTeIbHBIMU JeSITeTbHOCTH
3aja4 10 TeMe npubopamu B cooTBeTcTBUM ¢ | Ilo3HaBaTeNbHbIE:
«IToxarpymnmna IpaBWIAMU TEXHUKU IIpoBoasAT cpaBHEHUE U
rajJOreHoB» 0€3011aCHOCTH, ONMCHIBATh KJIacCU(UKALMIO N0 3aaHHBIM
XUMUYECKUH SKCIIEPUMEHT C | KPUTEPHSIM
TTIOMOIIBIO S3bIKa XUMHH, KommykaTuBHbBIe:
JIeJ1aTh BBIBOABI 10 Haxogst obmiee pemenne
pe3yabTaTtaM SKCHepUMeHTa. | y4eOHOH 3a1aun
Tonyuam 6o3mooicHocmy
HAy4umscs: 0CO3HABATh
HEOO0XOIMMOCTb COOJIIOZICHUS
npaBun b u OT nns
COXPaHEHHUSI CBOErO 37I0POBbA
1 OKPY>KaIOLIUX
36. | Kucnopon CrtpoeHnue aToma 1 aJjoTPOIHs Hayuamcs:, PeryasiTuBHbIC: Crpemiienue k

KHMCJIOPOJa; CBOMCTBA U

XapaKTEPU30BaTh CTPOCHUE
MOJIEKYJIBI KHCIIOpPO/Ia,

Paznuyaror crocob u pe3ynprar
JleHCTBUA

3I0pOBOMY 00pasy
JKU3HU




NPUMEHEHHNE €r0 AIJTIOTPOITHBIX
Moaudukammii. JIad. onbITHI:
28. [lonyuyenue

U pacro3HaBaHUE KUCIOPO/ia

COCTaBJIATh XUMHYECKHE
ypaBHEHUS,
XapaKTEPU3YIOIIHE
XUMHYECKHE CBONCTBA
KHCIIOPOJIa, OOBSCHATh
MIPUMEHEHHUE aJUTOTPOITHBIX

IHo3HaBaTe/ibHBIE:

BrnaneroT o0muM npuemMom
pelieHus 3aga4d
KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM

ACATCIIBHOCTH IO PYKOBOJACTBOM

Moau(uKanuii KHCIOpoa, YUHATEIS
OTIHCHIBATh T1aO0OpaTOpHBIE U
MPOMBIIIJICHHBIE CIOCOOBI
MIOJIy4EHUs KUCIOPOAA .
Honyuam éo3moacHocmo
Hayuumscs: TPaMOTHO
oOpataThCs ¢ BEIeCTBaMU B
MIOBCEHEBHOM JKU3HU
37. | Cepa, ee pusnuekne u Crpoenue aToMa U alJIOTPOIIHS Hayuamcs:, PeryasituBHble: DopMHUPYIOT
XHUMHYECKHE CBOWCTBA cephl; XapaKTepu30BaTh CTPOCHHE Paznnyarot cnioco0 u pe3ynbTar OCHOBBI
CBONCTBA U IIPUMCHECHUE MOJIEKYJIBI Cepbl O0BICHATH JIeHCTBUA OKOJIOTUYECKOT 0
POMOWYECKOH CephI. 3aBUCUMOCTb CBOMCTB Cepbl IHo3HaBaTe/ibHbIE: MBIIUICHHS
JdemoHcTpanum: ot ee nojioxenus B [ICXD BrnaneroT o0mmM npuemMom
BzaumoneiicTBue cepbl H.N. Menneneena, peleHus 3a1a4y
C MeTaJuIaMH, BOJOPOJOM U COCTaBJIATh XUMHUECKUE KommykaTtuBHbIe:
KHCIIOPOJIOM. ypaBHEHUS, JloroBapuBaroTCsi 0 COBMECTHON
JIa0. ombITHI: XapaKTepUu3yroue JEATENBHOCTH, IIPUXOS K
29. 'openue cepbl Ha BO3JIyXe K B | XUMHYECKUE CBOWCTBA CEPhl, | 0OIIeMy pPElICHHIO
KHCIIOPOJIE OOBSICHATH IPUMEHEHNE
AJUTOTPOIIHBIX MOTU(UKAIUI
cepbl
Honyuam éo3moacnocmo
Hay4umscs: TPaMOTHO
oOparaThCs ¢ BEIeCTBAMU B
MOBCETHEBHOM JKU3HU
38. | CoenuneHus cepbl Oxcupst cepot (IV) u (VI); ux Hayuamcs:, PeryasituBHble: DopMUPYIOT
ITOJIYy4YCHHUCE, OINMCHIBAThH CBOMCTBA Y4uTHIBaIOT IIpaBUJIO B HNHTEPEC K
CBOICTBAa U IPUMECHECHUE COEIMHEHUM CepBhl, IUIAHUPOBAHUU U KOHTPOJIE KOHKPETHOMY
COCTaBIISTh YPaBHEHUS croco0a pereHus XUMHUYECKOMY
peakuuii, coorBercTByomux | Ilo3HaBaTenbHbIe: 3JIEMEHTY, TTOUCK
«IIETIOUKEe) MpeBpaIeHuil JIOTIOJTHUTENbHOM




Tlonyuam eo3modcnocmo
Hay4umscA: IIPOrHO3UPOBATH
XUMUYECKUE CBOMCTBA
BEIECTB Ha OCHOBE MX
CBONCTB U CTPOEHUS

Hcnonp3ytoT nouck
HEO0X0IUMOH HH(pOpMALIUK ISt

BBITIOJTHCHU S y‘-Ie6HI)IX 33IlaHI/II\/'I C

WCTIIOJIb30BaHNEM YIeOHON
JUTPaTypHI

nHpOpMAITIN O
HEM.

KommykaTuBHBIe:
Kontponupyrot nelicteue
napTHepa
39. | Cepnas KuCIOTa Kak Cepnast KMCIIOTa KaK MEeKTponuT | Hayuamcs:, PeryasiTuBHbIC:
3JIEKTPOJIUT U €€ CONH uee OIMCHIBATH CBOWMCTBA cepHOW | Pasznmuarot coco0 u pesynsTart
COIIY, UX MMPUMEHEHNE B HAPOJHOM | KHCIOTHI, B XOJ€ IPOBEACHUS | AEHCTBUSA
X03s1HcTBE. 1a00paTOPHBIX OMBITOB , Ilo3HnaBaTesabHbIE:
JdeMoHcTpanmu: MIPOBOAUTH KaYECTBEHHYIO BrnaneroT o0mmM npuemMom
O06pa3upl IPUPOAHBIX peakumio Ha cyiab(ar - HoH pemeHns 3aaa4d
coenuHeHmi cepbl. O0pa3ibl Honyuam eo3moorcnocms KommykaTuBHbIe:
BaKHEHIINX /11 HAPOAHOTO Hayuumscs: XapakTepu3oBarh | /loroBapuBaloOTCS O COBMECTHOU
XO3HCTBA CYIb(ATOB. ocoOble CBOHCTBA JIeATEIbHOCTM, TIPUXOJAT K
Jla0. ombIThI: KOHIIEHTPUPOBAHHOW CEPHOM | 00IIEeMy pemieHHI0
30. CroiicTBa pa30aBIcHHOMN KHUCJIOTBI
CEpPHOM KHCIIOTHI
40. | CepHas KHCIIOTa Kak Cepnast KMCIIOTa KaKk OKUCIUTENb. | Hayuamcs :cOCTaBIATh PeryasiTuBHbIC: WcneiTeiBatoT
OKHCIIUTEIb. [IpousBozacTBo cepHoit kuciaoTel U | ypaBHeHus: OBP ¢ yuactuem [InanupyroT cBOU JEHUCTBUS B 4yBCTBO I'OPAOCTH
[omyuenue u ee MpUMEHEeHNe CEPHOI1 KHCIIOTHI, OIMCHIBAaTh | COOTBETCTBHUHM C TIOCTaBICHHOM 3a POCCUHCKYIO
MIPUMEHEHUE CEpHON 00JlacTH TPUMEHEHHs CEpHOH | 3aJaueil U yCIOBHIMU €€ HayKy
KHCIIOTBI KHCIIOTBI peanuzanuu
Tonyuam eo3moxcnocmo Ilo3HaBaTe/IbHBIC:
Hay4umscs: TPUBOJUTH Brnanerot o0muM npuemMom
MIpUMEpPBI ypaBHEHU pemeHns 3agad
peakuuii, nexxanux B ocHoe | KoMmykaTuBHbIe:
MIPOU3BOCTBA CEPHOM KonTonunpyrot nericteus
KHCIIOTBI napTHepa
41. | llpakTuyeckas padoTa Pewrenne sxcriepuMeHTAIBHBIX Hayuamcs: obpamarbcs ¢ PerynasitTuBHble: YMET yIpaBisiTh
Ne5 3aga4 no teme «Iloarpymnma J1a00paTOPHBIM OCyIIECTBIISIOT TOIIATrOBEIi cBOei
Pemenne KHCIIOpOJa» 000pYyIOBaHHEM H KOHTPOJIb IO PE3YyJIbTaTy I103HaBaTENBHOM
9KCNIEPUMEHTAIBHBIX HarpeBaTelbHBIMU JIESATENIBHOCTBIO

3a1a4 [0 TEME

pruOOpaMu B COOTBETCTBHUH C

Ilo3HaBaTeaLHLBIE:




«ITonrpymnmna
KHCIIOpOJa»

MIPaBUJIAMH TEXHUKH
0e30IMacHOCTH, OMKUCHIBAThH
XUMUYIECKUHN IKCIIEPUMEHT ¢
[TOMOIIBIO A3BIKA XUMUH,
JIeJaTh BBIBOJKI 110
pe3ybTaTaM SKCICPUMEHTA.
Honyuam 603mozcrnocmo

Ctposr pedeBoe BHICKA3bIBAHHE B
YCTHOM ¥ MUCbMEHHOU (hopme

KommykaTuBHbIe:
VY4uUTHIBAIOT pa3Hble MHEHUS U
CTpeMATCS K KOOPAWHAIIUU
Pa3IMYHBIX TTO3UIIUHI B

Hayyumvcsi: 0CO3HABATh COTPYAHUYECTBE
HEO00XO0IUMOCTh COOJTIOICHHSI
npasunTh u OT ans
COXpaHEHUsl CBOErO 340POBbS
U OKPY>KaIOIIHUX
42. | A30T 1 ero CBOMCTBa Crtpoenne aToMa U MOJICKYJIBI Hayuamcs, PeryasTuBHbie: DopmMupyroT
a3oTa; XapaKTEPHU30BaTh CTPOCHUE [InanupyroT cBOU ACHCTBUS B HUHTEpEC K
CBOICTBA a30Ta KaK IPOCTOr0 aToMa M MOJIEKYJIbl a30Ta, CBSI3U C IIOCTABJICHHOM 3aa4eil 1 | KOHKPETHOMY
BEILIECTBA OOBSACHSTH 3aBUCIMOCTb YCJIOBHSIMU €€ PeIIeCHUs XUMUYECKOMY
CBOICTB a30Ta OT €ro Ilo3naBaTeabHbIE: 3JIEMEHTY
nonoxenus B [ICXO .M. CraBar u GOpMYITUPYIOT IETH U
MenpeneeBa, COCTaBIATh MpO0OJIEMBI ypOKa
XUMUYECKUE YPABHECHHUSI, KoMmmykaTuBHbIe:
XapaKTEPU3YIOIIHE AJIEKBaTHO HUCTIONB3YIOT PEUEBbIE
XUMHYECKHE CBOWCTBA a30Ta | cpeucTBa s 3PPeKTHBHOTO
Tonyuam eo3moorcnocmo perieHns: KOMMYHUKATHBHBIX
HAyyumvcs: TpaMOTHO 3a1a4
oOpamaThCs ¢ BeecTBaMu B
IOBCETHEBHOMN KU3HU
43. | AMMuak u ero AMMMaK, CTpOCHHE, CBOWCTBA, Hayuamcsa: onvceiBath PeryasTuBHbie:

COCOIMHCHUA. Comm
AMMOHMUA

norydeHue u npuMmenenue. Conu
aMMOHUSI, X CBOHCTBA U
MIPUMEHEHHE.

Jla0. onbIThHI:

31. Y3y4yeHue CBOMCTB aMMHAKA.
32. PacmiozHaBaHme coyel
aMMOHHUS

CBOIMCTBa aMMHaKa B XOJ€
MIPOBEIEHSI Ta00PaTOPHBIX
OIIBITOB, ITPOBOJUTH
Ka4ECTBEHHYIO PEAKLIMIO Ha
HOH -aMMOHHS

Ilonyuam eo3modicnocmo
Hay4umvcs: TPUBOJINUTH
MpUMEPHl ypaBHEHUM
peaKInid, TIEXKAIUX B OCHOBE

[InanupyroT cBOU ACHCTBUS B
CBSI3U C IIOCTABJICHHOM 3a7aueii u
YCIIOBUSIMU €€ PeLeHUs
Ilo3naBaTesbHbIC:
CraBsT 1 GOPMYIUPYIOT LU U
poOJIEMBI ypOoKa
KommykaTuBHbIe:
KonTponupytor aelictus
napTHepa




IIPOMBIIIJICHHBIX CII0CO00B
MOJIYyYCHHS aMMHUaKa

44. | Okcugpl a3oTa Oxcuapt azota(ll) u (1V) Hayuamcs:, PeryasiTuBHbIC:
ONUCHIBATH CBOWCTBA Y4uThIBaIOT IPaBUIIO B
COETMHEHHI a30Ta, TUTAHUPOBAHUHU M KOHTPOJIE
COCTaBJISATh YPaBHEHUS croco0a peleHus
peakuuii, coorsercTBytomux | Ilo3HaBaTenbHbIe:
«IETOYKe» MpeBpaleHUun Hcnonp3ytoT nouck
THonyuam éosmodcnocmo HE00X0IUMON MH(POPMALIUU IS
Hay4umscs: TPOTHO3UPOBATh | BHITIONHEHHS y4eOHBIX 3aJaHuH C
XUMUYECKUE CBOMCTBA WCTIIONb30BaHNEM YIeOHOH
BEIIIECTB HA OCHOBE X JTUTPATYPHI
CBOMCTB U CTPOEHUS KoMmmykaTuBHbIe:
Koutponupyrot nelicteue
nmapTHepa
45. | A3OTHast KHCIIOTa KaK A3OTHast KHCIIOTa KaK 3JIEeKTponuT, | Hayuamces:, PeryasiTuBHbIC:
3JIEKTPOJIUT, €€ ee OIMCHIBATH CBOMCTBA a30THOM | PaznmuuaroT criocol u pe3ynbrar
MIPUMEHEHNE CBOWCTBa U IPUMEHEHHE. KHCIIOTHI, B XOJI€ IPOBEJICHUS | IEHCTBUS
JdeMoHcTpanuu: 71ab0PaTOPHBIX OIBITOB Ilo3HaBaTeabHbBIE:
OO0pa3ibl BaKHEHIIINX Tonyuam 6o3moorcnocms Brnazgerot oOnum nprueMom
JUTSL HAPOJHOTO XO3SHUCTBA HAy4umscs.: COCTaBISTh pelieHus 3a1a4d
HUTPATOB. «1eroukwy» npeppameHuii mo | KommykaTuBHbIe:
JIa0. onbITHI: azory JloroBapuBaroTcsa 0 COBMECTHOU
33. CsoiicTBa NEATETLHOCTM, IPUXOIAT K
pa30aBIIC€HHON a30THON KHUCIOTHI o01IemMy penieHHuro
46. | A3OTHasl KUCIIOTa KaK A3OTHas KHCIIOTa KaK OKUCINUTENb. | Hayuamcsa :COCTaBIATh PeryasiTuBHbIe:

OKHUCJIUTEIb, €&
MOJy4YEHUE

Hwutpater 1 HUTpUTHI, MpobieMa
WX COJIep KaHUsS B C/X IPOAYKIIUH.
A30THBIE YI00peHHS
JdemoHcTpauuu:
BsanmoneiicTre
KOHIIEHTPUPOBAHHON a30THOU
KHCIIOTHI C MEIBIO.

Jla0. onbIThHI:

ypaBHeHust OBP ¢ yuactuem
A30THOW KUCIIOTHI, IPUMEHSATh
COJIA a30THOM KUCIIOTHI B
MIPaKTHYECKO e TeNbHOCTH,
MPOBOJUTH KAYECTBEHHYIO
peakuuio Ha HUTPAT - HOH
Tonyuam 603mo2cHOCHb
HAay4umscs: XapakTepu30BaTh
0coOble CBOHCTBA

[InanupyroT cBOU ACHCTBUS B
COOTBETCTBHH C ITOCTaBJICHHOMN
3a/1aueil ¥ yCIOBUSIMU €€
peanusanuu
Ilo3naBaTesbHbIC:
Brageror obmuM mpremMom
pemienus 3aga4d
KommykaTuBHBIe:
KonTonupyrot neiicteus
napTHepa




34. Bzaumopeicrsue
KOHIICHTPUPOBAaHHOW a30THOMN
KHCJIOTEI C MEJBIO

KOHIIEHTPUPOBAHHON a30THOM
KHUCJIOTBI

47. | ®ochop. CoennHeHUs CtpoeHme aToMa U aJlTIOTPOTIHSI Hayuamcsa: PerynsiTuBHbIe: DopMHUPYIOT
dbocdopa. [lonsitue o ¢docdopa, cBoiicTBa Genoro u XapaKTEepPU30BaTh CTPOCHHE [TnanupyroT cBOM NCHCTBHS B UHTEpEC K
(hochopHbBIX KpacHoro ¢docdopa, ux atoma ¢ocdopa, 0OOBICHITE CBSI3W C TIOCTABJICHHOM 3a/1a4eif 1 | KOHKPETHOMY
YA0OpeHusX npumeneHne. OCHOBHBIE 3aBUCHMOCTH CBOHCTB YCIIOBUSIMU €€ PEIIeHUS XUMHYECKOMY

coequnenus: okcua pocdopa (V) | dochopa ot ero nonoxenus B | [lo3HaBaTeIbHBIE: 3JIEMEHTY, TIOUCK
u oprodocdopHas Kuc- [ICX3 JI.1. Menneneena, CraBsT 1 GOPMYIUPYIOT LU U JIOTIOJIHUTENBHOM
nota, ¢pocharter. DochopHsie COCTaBJISTh XUMHUECKUE MPOOJIEMBI ypOKa nH(pOpMAIUH 0
yI00OpeHHs. ypaBHEHUS, KommykaTuBHbBIe: HEM.
JdemoHcTpauuu: XapaKTepU3yIollIne AJTIeKBaTHO HUCTIONB3YIOT PEUEBEIC
OO0pa3ibl MPUPOTHBIX XUMHYECKHE CBOWCTBA a30Ta cpenctsa st 3 pexTuBHOTO
coequHenwnit pocdopa. OOpasIel B pe3yJIbTaTe MPOBEICHHUS pelIeHnss KOMMYHHUKaTHBHBIX
BaXHEHIINX JJIs1 HAPOJAHOTO 11a00paTOPHBIX OMBITOB, 3aga4y
xo3sHcTBa hochaTos. MPOBOJUTH KAYECTBEHHYIO
Jlab. ombIThI: peaknuto Ha ocdar - HoH
35. Topenue dochopa Ha Bo3ayxe | [loayuam 6o3mozcHocmo
U B KHCIIOPOJE. HAy4umucs. ONUCHIBATD
36. PacnioznaBanue ¢ocdarton (hm3nuecKre U XUMHIECKUE

MIPOIIECCHI, SIBIISFOIUECS

YacThIO KPYTOBOPOTA BEIIECTB

B ITPHUpOJIE

48. | Yrnepon CrpoeHue aToma u aJIoTPOITHUs Hayuamcs: xapaktepuzoBarh | PeryasTuBHble: DopMupyOT

yIrieposaa, CBOMCTBa €ro CTpOCHHE aToMa yriiepoaa, Paznuyarot cioco0 u pe3ynbTar UHTEpecc K
Moau(UKaIUN U UX TIPUMEHEHHUE. 00BACHATH 3aBUCUMOCTD JEUCTBUS KOHKPETHOMY
JeMoHcTpanuu: CBOWCTB yTieponia OT ero Ilo3HaBaTeabHBIE: XUMHYECKOMY
[Tornomenue yriem nonoxenus B IICXD J1.1. Brnageror oOmmmM rpriemMom JJIEMEHTY, ITIOMCK
PaCTBOPCHHBIX BECUICCTB UJIU MeH,ueJ]eeBa, COCTAaBJIATH peuiCHuA 3aga4 HOHOHHHTCHBHOﬁ

ra3oB. BoccranoBnenue menu u3
€€ OKCHJIa yIiieM.

JIa0. onbIThHI:

37. I'openHne yriisg B KUCIOPOJE

XUMUYECKUE YPABHEHUSI,
XapaKTEPU3YIOIIHe
XUMHUYECKHE CBOMCTBA
yrieposa

Honyuam 6o3moacnocmo
HAYYuUmvbCs. OMUCHIBATH
(hU3MIeCcKue M XUMUIECKUE

KommykaTuBHBIe:
JoroBapuBarotcsi 0 COBMECTHOU
NEeATeTLHOCTH 0] PyKOBOJCTBOM
YIATEIIS

UHPOPMALUH O
HEM.




MIPOIIECCHI, SIBISIOIAECS
Y4acThIO KPYTOBOPOTA BEIICCTB
B IIPHUPOJIC

49. | Okcupsl yriepoja Oxcupst yrnepona (II) u (IV), ux | Hayuamcs:, PerynsiTuBHbIe: DopMHUPYIOT
CBOHCTBA U IPUMEHEHHE OIMCHIBATh CBOMCTBA OKCUIOB | YUHTHIBAIOT IPABUJIO B yMEHHE
yIiIepoAaa, COCTABIATh TUTAHUPOBAHUH U KOHTPOIIE UCIIOJIb30BaTh
YpaBHEHHS PEAKIIHIA, crioco0a perreHus 3HAHUA B OBITY
COOTBETCTBYIOIIUX Ilo3naBaTe/ibHBIE:
«LENOYKe» NPEBPAIICHUH . Hcnonp3yroTr nouck
MPOBOJUTH KAYECTBEHHYIO HEO0X0TUMOM HH(pOPMALIUH ISt
PEaKIMIo O PACIO3HABAHUIO | BBIIOJIHEHUS YUE€OHBIX 3aaHUM C
YTJIIEKUCIIOTO rasa WCTIOJIb30BaHUEM Y4eOHOH
THonyuam éosmodxcrocmo JUTPATypHI
Hayuyumbsca: Iporao3uposats | KommykarupHble:
XUMUYECKUE CBOMCTBA Koutponupyrot nelicteue
BEIIIECTB HA OCHOBE X napTHepa
CBONCTB U CTPOEHUS
50. | YrombHas kucnoTa u e€ VYroneHas kucnota. Conu Hayuamcs: PeryasituBHble: DopMHUPYIOT
COJIH. YTOJIBHOH JaBaTh OIpeIeIeHNUs Paznuuarot crioco6 u pe3ynbTar YMEHUS
KecTtkocTh BOJbI 1 KHCJIOTBI: KaJIbIIUT, COAa, IIOTAalll, IIOHATHUAM <GKECTKOCTb BOJbBD» I[eﬁCTBHH HUCIIOJIB30BaTh
croco0bI €€ ycTpaHeHHUs ux ,OIIICBHIBATh CBOMCTBA Ilo3naBaTebHbIE: 3HaHU B OBITY

3HAYEHHE U PUPOJIE U KUZHU
YeNoBeKa.

JXKecTkocTh BOJIBI U CITOCOOBI ee
YCTpaHEeHHUs.

JdemoHcTpanuu:

OO0pa31iibl IPUPOIHBIX COSAMHEHUH
yraepoga. O6pasupl BaXHEHIINX
JUTSL HAPOJHOTO XO3SHCTBA
KapOOHATOB.

Jla0. onbITHI:

38. Ilony4yenue yroapHON
KHUCJIOTHI U U3YyUYEHHE €€ CBOMCTB.
39. Ilepexox kapOOHATOB B
THIPOKapOOHATEI.

40. Paznoxenne ruapokapOoHarTa
HaTpUsI

YTOJIBHOHM KUCIIOTHI,
COCTABJISITh YPaBHEHUS
PeaKIuii, COOTBETCTBYIOIIMX
«IIETIOYKE» MPEBpaIlEHui ,
COCTABJISITh HA3BAHUS COJIEH
YrOJIbBHOM KUCJIOTHI,
MIPOBOJANTE KAYECTBEHHYIO
peaxiuio Ha KapOOHaT - HOH
Tlonyuam eo3moxncnocmo
Hay4umscs: TPOTHO3UPOBATH
XUMHUYECKHE CBOWCTBA
BEILIECTB Ha OCHOBE UX
CBOICTB U CTPOEHUS

Brnageror oOmmmM rpriemMom
perieHus 3aaa4d
KoMmmykaTuBHbIE:
JoroBapuBarorcsi 0 COBMECTHOU
NEATETLHOCTM, IPUXOIST K
0011IeMy PELICHHIO




51. | Kpemamit CtpoeHne aToMa KpEMHHS, Hayuamcs:, PerynsiTuBHbIe: DopMHUPYIOT
KpUCTAJUTMYECKUI KPEMHUH, ero XapaKTepU30BaTh CTPOCHHE AJIeKBaTHO BOCHPHUHUMAIOT UHTEpeca K
CBOICTBa U MPUMEHEHNE aToMa KpeMHHs1, OOBSCHSTh MIPEIOKEHNS] U OLIEHKY YUUTENS | KOHKPETHOMY
3aBHCUMOCTH CBOWCTB U OJHOKJIAaCHUKOB XUMHUYECKOMY
KpeMHus oT ero nojoxkenus | Ilo3naBaTejbHbIe: 3JIEMEHTY, IOUCK
B [ICXD JI.1. MeHnneneena, Bribuparot Haubonee JIOTOTHHUTEIILHON
COCTaBJISITh XUMHUYECKUC 3¢ peKTUBHBIC CTIOCOOHI pemieHUsT | HHPOPMAIIUN O
YpaBHEHHH, 3a7a4, KOHTPOJIHUPYIOT U HEM.
XapaKTepHu3yolme OIICHHUBAIOT MPOLECC U Pe3yIbTaT
XUMHUYECKHE CBOWCTBA JIeATENIbHOCTH
KPEMHHUS KommykaTuBHbBIE:
Tonyuam 6o3moorcnocms JoroBapuaroTcs o
HAy4umsc: TPaMOTHO pacrnpeneneHur GYHKIUH U
oOparaThCs ¢ BEIIeCTBaMU B | POJIEH B COBMECTHOM
MIOBCEHEBHOM JKU3HU JeSITeTbHOCTH
52. | CoennHeHUsI KPEMHHUSI Oxcup xpemuus (IV), ero Hayuamcs:, PeryasitTuBHbIe:
MIPUPOJIHBIE OIHCHIBATh CBOMCTBA OKCH/A | YUWUTHIBAIOT NIPaBHJIO B
pa3HoBuAHOCTU. CHIIMKATHL. KPEMHHSI, COCTaBIATh IUTAHUPOBAHUH U KOHTPOJIE
3HaueHue coelMHEHNI KpeMHUS B | ypaBHEHUS peakiui, croco0a peleHus
JKUBOM U HE)KMBOU IIPUPOJE. COOTBETCTBYIOIIUX Ilo3HaBaTe/IbHBIC:
JdemoHcTpanum: «LENOYKe» NPEBPAIICHUH . Hcnonbs3ytoT nouck
OO6pasipl NPUPOIAHBIX COSANHEHNH | MPOBOAUTH KAYECTBEHHYIO HE00X0IUMOI HH(pOpMALUK ISt
KpEeMHUS. peakuuio Ha CHJIMKAT - HOH BBITIOJTHEHUST YIEOHBIX 3aJaHUM C
Jla0. onbIThHI: Honyuam 6o3moorcnocms WCIIONb30BaHUEM YIeOHON
41. [lonyyeHue KpeMHEBOM HAyyumvCcs. NIPOTHO3UPOBATh | JIUTPATYpPHI
KHCIIOTBI ¥ U3yUEHHUE €€ CBOWCTB XUMHYECKHE CBOWCTBA KommykaTuBHbBIe:
BEIIIECTB HAa OCHOBE X YYUTHIBAIOT pa3Hble MHEHUS U
CBOHCTB U CTPOCHHUS CTpeMSITCS K KOOPAHHALINH
Pa3IMYHbBIX MTO3UILIUHI B
COTPYJIHUYECTBE
53. | CunukarHas [TonsiTre o cunukaTHOM Hayuamcs: npaktuueckomy PeryasiTuBHbIC: DopMHUpYIOT
MIPOMBINIJIEHHOCTb MpOMBINUIeHHOCTH. CTEKINO, NIPUMEHEHUIO COETUHEHUH Paznunyarot crioco0 u pe3ynbTar MOHUMaHue
LIEMEHT, KepaMHKa. KpEeMHUS JIEHCTBUS ocobeHHoCcTe!
JdemoHcTpanum: Ilonyuam eo3modicnocmo Ilo3HaBaTeJbHBIC: JKU3HU U TPyJa B
O6pa3sipl cTekna, KepaMHUKH, Hay4umscsa: TPOTHO3UPOBaTh | BrazgeroT oOumuM npueMom YCIIOBUSIX
LIEMEHTa XUMHYECKHE CBOWCTBA pemenus 3aga4d UHQOpMaTH3AINUN
KomMykaTuBHbBIE: olmrecTBa




BEIIECTB Ha OCHOBE MX
CBONCTB U CTPOEHUS

JloroBapuBaroTCa 0 COBMECTHOM
JEATEILHOCTH MO PYKOBOJCTBOM
YUUTEIS

54. | IIpakTuyeckasi padora [lomyuenue, cobupanue u Hayuamcs: obpamarbcs ¢ PerynsiTuBHbIe: OBnageHue
Ne6 pacrno3HaBaHue J1a00paTOPHBIM OCyIIEeCTBIIAIOT MOMIATr OBBIN HaBBIKaMH JJ15
[lony4enue, cobnpanue ra3oB 000pyJOBaHHEM H KOHTPOJIb IO Pe3yJbTaTy MIPAKTHYECKON
U pacro3HaBaHUE ra3oB HarpeBaTeIbHBIMU JESITeIbHOCTH

npubopamu B cooTBeTcTBUM ¢ | Ilo3HaBaTeNbHbIE:
MPaBUIAMHU TEXHUKH Ctpodr peueBoe BbICKa3bIBaHNE B
0€301acHOCTH, OTKCHIBATh YCTHOM U MUCBMEHHOU opme
XUMUYECKUN IKCIIEPUMEHT C KommykaTuBHbIe:

MOMOIIBIO S3bIKA XUMUH, VY4uTBIBAIOT pa3Hble MHEHHUS U
JIeJ1aTh BBIBOABI 10 CTpeMSTCS K KOOPIHHAIH
pe3yabTaTaM SKCHEpUMEHTa. | pa3IM4YHbIX HO3ULUH B
THonyuam 603mooicHocmy COTPYAHUYECTBE

HAY4umscs: 0CO3HABATh

HEOOXOIUMOCTH COOITIOZICHUS

npaBun b u OT mns

COXPAaHEHHUSI CBOErO 370pPOBbs

1 OKPY>KaIOLIUX

55. | O6obuieHue 1o Teme Hayyamcs: 0600mars PerynsiTuBHbIE: Bripaxator

«Hewmerab» 3HAHUS U NPEICTABIATD UX BHocsaT HeoOxoanMele a/IeKBaTHOE
cXxeM, TabJIHIl, Ipe3eHTaII KOPPEKTHUBHI B JIeiicTBHE TIOCTE MOHUMaHUe
€ro 3aBepILIEHUS Ha OCHOBE €T0 NPUYYH ycTiexa u
ydeTa CAeJIaHHBIX OIHO0K Heycnexa yueOHoi
Ilo3HaBaTe/IbHBIC: JIEATEIbHOCTH
Ctpodr peueBoe BhICKa3bIBaHHE B
YCTHOH M MMCbMEHHOU opme
KommykaTuBHbIe:
Koppektupytor aerictus
napTHepa

56. | KourpossHas paéora KonTposns npeamMeTHsIX 1 Hayuamcsa: npuMeHsTH PeryasiTHBHBIE: OCYLIECTBIISIOT [IpossnstoT
Ne3 o Teme MeTanpeMETHBIX yUeOHbBIX MIOJTy9YeHHBIE 3HAHUS U MOIIATOBBIA ¥ UTOTOBBIN OTBETCTBEHHOCTh
«HemeTannbn neiictBuii o Teme «Hemeraimpy | copMUpOBaHHBIE YMEHHUS KOHTPOJIb 110 Pe3yJbTaTy

I pCIICHUS yLIC6HI>IX 3aga4

IHo3naBaTesbHBIE:
CTPOSIT PEUEBOE BHICKA3BIBAHUE B
YCTHOW M MUCbMEHHOU (hopMe

3a pe3yJIbTaThl




KomMMmyKkaTHBHBIE: yUUTHIBAIOT
pa3Hble MHEHUS U CTPEMSATHCS K
KOOPJMHALINY Pa3TuIHbIX
NO3ULIUI B COTPKYZAHUYECTBE

Tema 5. O600111eHNe 3HAHMI 0 XUMHH 32 KYPC OCHOBHOIi mKoJIbL. Ilogroropka k urorosoii arrecranuu ('MA) (104.)

57. | llepuonuueckuii 3akoH ITepuonnueckuii 3aK0H U Hayyamcsa: 06001maTh PeryasiTuBHbie: IIposiBasiroT
u [lepuonuueckas [Tepuonunueckas cucrema nH(pOpMAaIUIo 10 TeMe B Buje | [ImaHupyroT cBOU NEHCTBUS B OTBETCTBEHHOCTh
cucTema XUMHYECKUX JIIEMEHTOB CX€M, BBITIOJHATH TECTOBBIC COOTBETCTBHH C TIOCTaBJICHHON 3a pe3ynbTaT
. . Menneneesa B . . Menneneera. ®uzndeckuii 3aJlaHus 3a7a4€il ¥ YCIOBUSIMU €€
CBETE TCOPUU CTPOECHUS CMBICJI TOPSJIKOBOI'O HOMEpPA peanu3anuu
aToMa 3JIeMeHTa, HOMEPOB MepPHoAa U Ilo3HaBaTebHBIE: CTABAT

TPYTIIBL. 1 GOPMYITUPYIOT IETH H
npoOJeMbl ypoKa; OCO3HAHHO U
MIPOM3BOJIBHO CTPOAT B YCTHOU U
MUCBMEHHOH (opme
KoMmyHukaTuBHBIE:
Brnagenue MOHOJIOTMYECKON U
JIUAIOTHYeCKON (hopMaMu pedn

58. | 3akoHOMEpHOCTH 3aKOHOMEPHOCTH Hayuamcs :0600marp PerynsiTuBHbIE:

U3MEHEHUS CBOMCTB M3MEHCHUS CBOWCTB 3JIEMEHTOB M | HHGOPMAITUIO 110 TeME B Buje | Pasnmuyarot crocod u pe3ysbrar
AJIEMEHTOB U UX WX COeIMHEHUH B IepHoaax 1 CXEM, BBITIOJIHATH TECTOBYIO JIEACTBUS

COETMHEHHI B TpyNIax B CBETE MPEeJCTaBIeHui o | paboTy, Ilo3HaBaTeabHBIE:

MepuoIax M rpyImax B CTPOCHUU aTOMOB DJIEMEHTOB. Brnazgerot o0Omum npremMom

CBETE MPE/ICTABIEHUN O 3nauenwne [lepronnueckoro peleHus 3aj1a4u

CTPOSHHH aTOMOB 3aKOHa KommykaTuBHbIe:

AJIEMEHTOB. 3HAUEHHE JloroBapuBaroTCcsi 0 COBMECTHON
[Tepuoanueckoro NEATeTLHOCTH 0] PyKOBOJICTBOM
3aKOHa YUHATEIS

59. | Buasl xXuMmuueckux Buner xumuueckux cBszet u tanbl | Hayuamces: 06001maTh PeryasituBHble:

CBSI3€H U THITBI KPUCTAJUTMYECKHUX PEIIETOK. nH(OPMAITUIO TI0 TeMe B Buje | Pa3nmnyaroT crocod u pe3ysbrar
KPHUCTAJUTHIECKIX B3anMOCBsI3b CTPOSHUS M CBOMCTB | TaOJIHITBI, BEITIONHSATE e CTBUS

pEILIETOK. BEILIECTB TECTOBYIO padoTy Ilo3naBaTe/bHbIE:
B3aumMocBs3b Brnageror oOmymM npremMom

CTPOCHUS U
CBOVICTB BEIIECTB

pemienus 3aga4d
KommykaTuBHBIe:
KonTponupytor nerictus
napHepa




60. | Kinaccudukanus Kiraccudukarys XuMIIecKux Hayuamcs: 0600mars PerynsiTuBHbIe:
XHUMUYECKUX Peaknuit peaxnuii o pa3IuIHbIM nHpOpPMALIMIO IO TeMe B BuJle | PasnuuaioT crocol 1 pe3ynbTaT
MO Pa3TUIHBIM MpU3HAKaM (YHCIIO B COCTaB CXEM, BBIIOJHATH TECTOBBIE JercTBUs
IIPU3HAKAM. pearupyonmx 1 00pa3yomuxcs 3aJaHus Ilo3naBaTe/ibHBIE:
BEIIECTB; HAJTMYNE TPAHULIBI BrnaneroT o0mum npuemMom
pasnena ¢as; peleHus 3aaa4y
TEIUTI0BOM 3(pPeKT; N3MCHEHHE KommykaTuBHbIe:
CTETNEeHEN OKHCIIEHUS aTOMOB; JloroBapuBaroTCa O COBMECTHOM
HCTIONBb30BaHKE KaTalu3aTopa; JESTEIBHOCTH MO/ PYKOBOACTBOM
HanpaBJICHUE IPOTEKAHUs]). YUUTETs
61. | Ckopocth CKOpoCTh XUMUYECKUX peakuuid u | Hayuamca: 0600maTh PeryasiTuBHbIE: Nwmetot tienoctaoe
XAUMUYECKUX PeaKkIni (hakTOpBI, BIUSIOIINE HA HEe nHpOPMALIMIO TT0 TeMe B BHJle | PasnuuaroT crocol 1 pe3ynbTar MHUPOBO33pEHUE,
CXEM, BBITOJIHATH TECTOBYIO JercTBUs COOTBETCTBYIOIIIEE
paboty Ilo3naBaTe/ibHBIE: COBPEMEHHOMY
Brnanerot o0mum npuemMom YPOBHIO Pa3BUTHUS
pelieHus 3a1a4y HaYKH
KommykaTuBHbIe:
Kontponupyrot nelictus
napTHepa
62. | Knaccudukanus [IpocTeie U CIIOKHBIC BEIIECTRA. Hayuamcs: 00600marth [IposiBnsitoT
HEOPraHUYeCKUX MerTasisl 1 HEMETaIbl , COCTaB, | MH(OpMAIHIO IO TEME B BUJE I00poKenaTeaIbHOC
BEIIECTB KJ1accu(pUKaLHS CX€M, BBIIOJIHATH TECTOBYIO Th,0T3bIBYMBOCTb,
paboty KaK TOHNMAaHHE
63. | CoiicTBa OOuire XUMUYECKUE CBOWCTBA Hayuamcs: o600marp PeryasiTuBHbIe: YyBCTB
HEOPraHMYEeCKUX OKCHJIOB ¥ THJIPOKCHJIOB nHOpMaLMIO 110 TeMe B BHJe | PasnuuatoT crioco0 u pe3ynbraT OpyTUXJonei u
BEIIECTB (ocHOBaHMIA, KHCIIOT, aM(OTEPHBIX | CXEM, BBIIIOJIHSITH TECTOBYIO JefcTBUS COIepeKUBaHUE UM
THAPOKCHUJIOB), coiH B cBeTe TOJ] | padorty Ilo3HnaBaTesbHbIE:
Brnanerot o0muM npuemMom
pemeHus 3anay
KommykaTuBHbIE:
Kontponupyrot nelictus
napTHepa
64. | ['enetnueckue I'enernyeckue psapl MeTania, Hayyamcsa: 0600marp PeryasiTuBHbIC:

psAIBI METAILIA,
HEMeTallIa U
[IEPEXOJHOr0 METAILIA

HEMETallJIa U NIEPEXOJHOTO
MeTaia

“H(OPMAITHIO TIO TEME B BUJIE
CXEM, BBIIOJIHATH TECTOBYIO
paboty

Paznuyarot croco6 u pe3ynprar
JIEHCTBUA
Ilo3HaBaTeabLHBIE:




Brageror obmmM mpreMom
pelieHus 3aga4d
KommykaTuBHBIe:
Kontponupyrot nelictus
napTHepa

65.

TpeHuHT-TECTHPOBAHUC
o BapuadTam [ A
MPOILIBIX JIET U
JeMOBEPCUH

TpeHuHr-TeCTUPOBAHUE 10
BapuaHnTaM [ 1A mponuisix et u
JIEMOBEPCUH

PerynsiTuBHbie:

Pasznuyaror crioco6 u pe3ynprar

JIEUCTBUS

Ilo3HaBaTe/IbHBIC:

BrnaneroT o0mum npuemMom

pereHus 3aaay

KommykaTuBHbBIe:
KonTponupytor aeiictus

napTHepa

66.

Konrpoabnas pabora
Neq
Pemenne A

TectupoBanue Mo BapuaHTam
I'MA nemoBepcun

Hayuamcs: npuMeHSTH
MOJTyYeHHBIC 3HAHUS U
c(hOopMHUPOBaHHBIC YMEHUS
JUTSL pelieHust yueOHbIX 3a1a4

PeryasiTuBHbBI€: OCYLIECTBISIIOT
MOIIIAroBbI M UTOTOBBIM
KOHTPOJIb TI0 Pe3yJIbTaTy
Ilo3naBaTenbHbIE:

CTPOSIT PEUEBOE BHICKA3bIBAHUE B
YCTHOM ¥ MMUCbMEHHOU (hopme
KommykaTuBHbIe:
DopMyTUpPYIOT COOCTBEHHOE
MHEHHE U ITO3UIHIO0

Beipaxator
aZlcKBaTHOE
MTOHNMaHNe
IIPUYHH yCIIEXa U
Heycrnexa yueOHol
JEATENBHOCTH

67

70

Pezepn










	9 класс 1
	химия 9 класс

