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IHHOACHUTEJBbHAA 3AIINCKA

PaGouass mporpamma yueOHOro mpeamera «Xumus» pa3zpaboTaHa Ha OCHOBE TpeOOBaHUM K
IUIAHUPYEMBIM ~ pe3yJbTaTaM OCBOCHHMS OCHOBOM  oOpasoBarenpHOW  mporpammbel  MKOY
«Kpomotkuackas COIll», peanusyromeir PI'OC Ha ypoBHE cpeaHero ooOmero o0pa3oBaHUS,
MPUMEPHOI MPOrpaMMbl OCHOBHOTO 0011eTr0 00pa3oBaHus 10 XUMHH (0a30BbIi YPOBEHb) U aBTOPCKON
nporpammbl O.C. T'abpuensna (I'abpuensa O.C. nmporpamma kypca xumuu s 10-11 kmaccos
obmeoOpazoBarenbHBIX yupexaeauii M: JIpoda,2008r)..

HcxogHbIMH JOKYMEHTAMH IS COCTABJICHHS NIPUMepa pado4eil mporpaMMsbl SIBUJINCH:

o ®enepanbublii 3akoH Ne273 «O6 o6pazoBanum B Poccuiickoit ®enepauuu», MPUHATHIHA
[l'ocynmapctBennoit ymoit 21 nmexabpst 2012 roma u omoOpennsiii CoBerom dDenepammu 26
nekabps 2012 rona.

e [Ipuxa3z MunoOpuayku ot 17.05.2012 Ne 413 «O0 yTBep>KACHUHU U BBEJICHUH B ACHCTBUE
®I'OC cpennero( mOIHOTO) 0OIIETO OOPA3OBAHMSD)

e [Ipuka3 MunoOpuayku Poccum ot 7 mions 2012 1. Ne 24480 «OO6 yTBepkaeHHH (eaepasbHOTO
TOCY/IapCTBEHHOT'O 00Pa30BaTEIbHOIO CTAaHIAPTA CPEeTHETO (IIOTHOT0) 00IIero 00pa3oBaHUs

e [lucemo MunucrepcTBa obpazoBanus U Hayku P® ot 19 ampens 201 1r. Ne03-255
«O BBeneHnH (efepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHIAPTOB
o011ero 00pa3oBaHUs

e [lpuka3z MunoOpuayku ot 17.12. 2010r. Ne 1897 «O0 yTBepkA€HUU U BBEJCHUH B JICHCTBUE
dI'oC O00»

e DenepanbHOTO TOCYIAPCTBCHHOTO 00Pa30BaTEIBHOTO CTAHIaPTa OCHOBHOTO O0IIETO
oOpasoBanus (mprka3 MuHHCTEPCTBAa 00pa3oBanus U Hayku Poccuiickoi Denepariu ot
17 nexabpst 2010 r. Ne 1897)

OO0mas xapakTepucTHKA y4e0HOro npeaMera

XuMus, Kak OJHa U3 OCHOBOINOJAraroumx oOjacTeld ecTeCTBO3HAHUs, SBISETCS
HEOThEMJIEMOIl 4acThi0 00pa3oBaHMs MIKOJIBHUKOB. KakIblif 4YenoBeK XHBET B MHUpE BEILECTB,
IMO3TOMY OH HOJIKEH UMCTb OCHOBLI q)YHI[aMCHTaHI)HI)IX 3HAHUN 110 XUMUH (XI/IMI/ILIGCKaH CHMBOJINKA,
XUMHUYCCKUE ITIOHATHA, q)aKTI)I, OCHOBHBIC 3aKOHbI H TGOpI/II/I), ITO3BOJJIAIOIINC BI)Ipa6OTaTI>
IPEJCTaBICHUS O COCTaBe BELIECTB, UX CTPOEHUH, IPEBPALICHUSX, IPAKTUYECKOM HCIIOJIb30BaHUH, a
Takke 00 ONMacHOCTH, KOTOPYIO OHM MOTYT NpeACTaBiATh. M3yuas Xumuio, yuamuecs y3HaKOT O
MaTCprUAJIBHOM €ANMHCTBE BCCX BCIICCTB OKPYKAOIIECTO MHUpa, 06YCJ'IOBJ'ICHHOCTI/I CBOMCTB BCIIECTB UX
COCTaBOM W CTPOCHHEM, ITI03HABAEMOCTH M TIPEICKA3yeMOCTH XWMHYECKMX sBIeHUH. M3ydeHue
CBOWCTB BEILIECTB M HX IMpEBpalleHUl CrnocoOCTBYET pa3BUTHIO JIOTHUECKOTO MBILIUICHHS, a
nmpakThyeckas paboTa C BelecTBaMHU (J1a0OpaTOPHBIE OMBITHI) — TPYAOTIOOWI0, aKKypaTHOCTH H
coOpanHocTH. Ha mpumepe XuMHM ydamecs MOJMYy4YarOT MPEICTABICHHS O METOJax ITO3HaHUS,
XapaKTEPHBIX JUIsl €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIBHOM U TEOPETUUYECKOM).

[IpenogaBanue kypca xumuu B 11 kinacce Toxe paccuntad B oobeme 33 yaca (1 yaca B
HEJIEIIO).
KonmdecTBO KOHTPOIBHBIX paboT 3a ro — 2
KonmdecTBo mpakTHyeckux padoT 3a roj — 2
ConeprkaHuie porpaMMbl HalIPaBJICHO HA OCBOCHHE yJaIlUMUCS 3HAHWH, yMEHUI W HaBBIKOB Ha
0a30BOM ypOBHE.



Henn nzyuyenns xumuu B 11 knacce:

* OCBOEHHE BAKHEHIIMX 3HAHUH 00 OCHOBHBIX MOHATHAX U 3aKOHAX XMMHH, XHMHYECKON
CHMBOJIHKE;

* OBJIaJICHHE YMCHHUSIMHU HAOJII0IaTh XUMUYCCKHE SIBICHUS, IPOBOIUTH XUMUYECKUI SKCIIEPUMEHT,
MIPOU3BOJUTH PAacUeThl HA OCHOBE XUMUYECKHUX (POPMYJI BEIIECTB U YPaBHEHUIN XUMHUUECKHUX PEaKLIUi;

* pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB M HWHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B MpoIecce
MPOBEACHUS XMMHUYECKOTO SKCIIEPUMEHTA, CAMOCTOSATEILHOTO MTPHOOPETEHUS 3HAHUIA B COOTBETCTBUH
C BO3HHMKAIOIIUMH KU3HEHHBIMH MOTPEOHOCTSIMH;

* BOCIUTAHHE OTHOIICHHS K XUMHUU KaK K OAHOMY U3 QyHIaMEHTAIbHBIX KOMIIOHCHTOB
€CTECTBO3HAHUS U DJIEMEHTY O0IIeUeI0BEUECKON KYIbTYpHI,

* MPUMCHCHHE TOJYyYEHHBIX 3HAHUH M yMEHUU i OE30MacHOTO HCIIOJIb30BAHUS BEUIECTB U
MarepuaioB B OBITY, CEIIBCKOM XO3AWCTBE W Ha TMPOW3BOJCTBE, PCIICHUS IPAKTUYCCKUX 3aaad B
MMOBCETHEBHON JKW3HM, TMPEAYNPEKACHUS SBICHUM, HAHOCAIIMX BpPEI 3J0POBBIO UEJIOBEKa U
OKpY>Karollen cpefie.

Sagaun:

1.ChopmupoBath 3HaHHE OCHOBHBIX TOHATHI M 3aKOHOB XUMUU;

2. BocniuThiBaTh 00111€4€TIOBEUECKYIO KYIbTYPY;

3. YuuTh HaOMIOAaTh, IPUMEHSTH MTOJTyYCHHBIC 3HAHUS Ha TIPAKTHKE.

JInyHOCTHBIMM pe3yabTaTamMu u3ydeHus npeamera «Xumus» B 10-11 knaccax SBISIOTCS CIEAYIOIINE
YMEHHUI:

®  0OCO3HaBaTh €IMHCTBO U L[EJIOCTHOCTh OKPYKAIOIIETO0 MUPA, BO3MOKHOCTH €T0 MO03HABAEMOCTH
U O0BSICHUMOCTH Ha OCHOBE JJOCTHKCHHI HAYKU;

®  [IOCTETICHHO BHICTPAMBATh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHUE: OCO3HABATH MMOTPEOHOCTH
1 TOTOBHOCTBH K CaMOOOpa30BaHUIO, B TOM YKCJIC U B paMKaX CaMOCTOSTEIIbHON JAEATEIbHOCTH BHE
IIKOJIBI;

®  OIICHMBATH XU3HECHHBIC CUTYAIIUU C TOUYKH 3PCHHS 0€30TacHOT0 00pa3a )KM3HU U COXPAHCHHUS
3JI0POBBSI;

®  OICHUBATH DKOJOTUYCCKUI PUCK B3aMMOOTHOIICHHUH YEJIOBEKA U TIPUPO/IBIL.

¢ (GopMHUpPOBATH IKOJOTHICCKOE MBIIUICHHE: YMEHHE OIICHUBATH CBOIO JICATEIHLHOCTH U IOCTYITKH
JIPYTUX JIOAEH C TOYKU 3PEHHUS COXPAaHEHUS OKPYKAIOIIeH cpeibl - rapaHTa >KU3HH U OJIarononyqus
JIIoJicH Ha 3eMIIe.

MeTtanpeAMeTHBIMH pe3yJbTaTaMH H3ydeHUs Kypca «XHUMHS» sBIIeTCS (HOpPMHpPOBAHHE
YHUBEpCaJIbHBIX yueOHbIX neiictBuil (Y'Y I).

Pezynamusnoie YYJI.

®  CaMOCTOSITEIbHO OOHAPYXUBATh U (POPMYIUPOBATH YUEOHYIO TPOOIEMY, OIIPENEISATD 1IETh
y4eOHOU AesITeNbHOCTH;

®  BBIJIBUTaTh BEPCUU pEUICHUS MPOOIEMBbl, 0CO3HABATh KOHEUYHBIN pe3yNbTaT, BRIOUPATh U3
MPEIOKEHHBIX ¥ UCKATh CAMOCTOSITEIIEHO CPEACTBA TOCTHIKESHUS TICITH;

®  COCTaBJATH (MHAMBHUAYAIBHO WM B TPYIINE) TUIAH PEIICHUS IPOOIEMBI;

e paloTas Mo MiaHy, CBEPSITh CBOU JACUCTBUS C IENBIO U, TPU HEOOXOTUMOCTH, UCTIPABIISAThH
OIIMOKH CAaMOCTOSITEILHO;

e B IMAJOre C YUUTEIEM COBEPIIEHCTBOBATh CAMOCTOSATEIHHO BHIPA0OTaHHBIE KPUTEPHUH OIICHKH.

Ilo3unasamenvroie YVJI:

®  aHAIM3HMPOBATh, CPABHUBAThH, KJIaCCU(UIUPOBATH U 000011aTh (PAKTHI U SIBICHUS. BBISBIATH
MIPUYMHBI U CIIEJICTBUS MPOCTHIX SIBICHUH.

®  OCYIIECTBJIATH CPaBHEHHE, KJIACCU(UKALIUIO, CAMOCTOSITEIHHO BBIOMPAsi OCHOBAHUS U KPUTEPHH
JUI YKA3aHHBIX JJOTMYECKUX OIepalvii;

®  CTpPOUTH JIOTUYECKOE PACCYKJIEHUE, BKIIOYAIOIIEE YCTAHOBICHNE TPUUNHHO-CIIEICTBEHHBIX
CBs3€il.

®  CO3[aBaTh CXEMaTUYECKHE MOJEIH C BBIJCIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

®  COCTaBJIATH TE€3UCHI, PA3INYHbIC BU/IbI TUNIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

e npeoOpa3oBbIBATH HH(OPMALIMIO U3 OJHOTO BUIA B ApYroi (Tabnuily B TEKCT U Ip.).



®  YMeTh ONpPEAEISAThH BO3MOKHbBIE HCTOYHUKH HEOOXOIUMBIX CBEICHHI, TPOU3BOIUTH MIOUCK
nH(pOpMaIINY, aHATM3UPOBATH U OIICHUBATH €€ JJOCTOBEPHOCTb.
Kommynuxamusnole YYJI:
CaMoCTOsATEIbHO OPTaHU30BBIBATh YU€OHOE B3aMMO/ICHCTBHE B TPYIINE (ONPEAEIATh OOIIHE 1eIH,
pacmpenensaTh poJid, JOTOBAPUBATHCS IPYT C APYTOM U T.J1.).
IIpeaMeTHBIMH pe3yJbTaTAMM U3YUYCHUS MIPEAMETA SBJISIOTCS CISAYIONTUE YMECHHUS:
® OCO3HAHUE POJIU BEUIECTB:
- ONIPECIIATh POJIb PA3JIMYHBIX BEIIECTB B MPUPOJIC U TEXHUKE;
- OOBSICHATB POJIb BEIIECTB B UX KPYTOBOPOTE.
® PAcCMOTPEHUE XUMUYECKUX MTPOLIECCOB:
- PUBOJIUTH IPUMEPHI XUMHUYECKUX MPOIECCOB B IPUPOJIE;
- HAXOJWTh YEPTHI, CBUJICTEIILCTBYIOMIME 00 OOMUX MPU3HAKAX XUMUYECKUX MTPOILIECCOB H UX
pazIuyusIX.
® JICTIOJIh30BAaHUE XUMUYECKIX 3HAHUN B OBITY:
— OOBSICHSITE 3HAYECHHUE BEIIECTB B )KU3HU U XO3AMCTBE YEIOBEKA.
® O0BSCHSITH MUP C TOYKH 3PEHUS XUMUU:
— IIEPEYUCIIATH OTIIMYUTEIBLHBIC CBOMCTBA XMMHUYCCKUX BEIICCTR;

— pa3nuYaTh OCHOBHBIE XUMUYECKUE MPOIIECCHI;

- OTIPEJICIISITh OCHOBHBIE KJIACCHI HEOPTraHMYECKHUX BEIIECTB;

- IOHUMATh CMBICII XUMHYECKUX TEPMUHOB.

® OBJIAJICHHE OCHOBAMHU METOJIOB TIO3HAHUS, XaPAKTEPHBIX JUISI €CTECTBEHHBIX HAYK:

- XapakTepu30BaTh METOJIbl XUMUYECKON HayKH (HAOJIOICHUE, CPABHEHUE, SKCIIEPUMEHT,
U3MEPEHHE) U UX POJIb B IIO3HAHUW TIPUPO/IBI;

- IPOBOJIUTh XUMHUECKUE OTIBITHI M SKCIIEPUMEHTBI U OOBSICHATh UX PE3YJIbTaThI.

® yYMEHHE OIICHUBATh IMOBEICHUE YEIIOBEKA C TOUKH 3PEHUS XUMHUYECKOW 0€30I1aCHOCTH TI0
OTHOILICHHIO K YEJIOBEKY U TPUPOJIE:

- UCTIOJIb30BATh 3HAHMS XMMUU TIPU COOJTIOCHUH TPABUII UCTIOIB30BaHUS OBITOBBIX XMMHUYECKUX
npernapaTos;

— pa3nuuaTh ONacHbIe U 0€30TaCHBIC BEIIECTRA.

Pabouas mporpaMmma mocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOAX0/1a. DTO JOCTUTAETCS MyTeM
BBIUWJICHEHHS JUAAKTHUECKON €IUHUIIBI — XUMHUYECKOTO JJIEMEHTa - U JajbHEeHIleM YCIOXKHEHHH U
pacCIIMpPeHHH €e: 3/1eCh TAKOBBIMH BBICTYHAIOT (DOPMBI CYIIECTBOBAHUS (CBOOOIAHBIE aTOMBI, TPOCTHIE U
CIIOXKHBIE BellecTBa). B mporpamme y4yuThIBaeTCs peann3alus MEKIPEIMETHBIX CBS3eH C KypcoMm
¢busuku (7 kiacc) u 6uonoruu (6-7 KiIaccel), rae AaeTcs 3HAKOMCTBO C CTPOCHHEM aToMa, XUMHUYECKOM
OpraHM3aIel KIeTKH U poleccaMu 0OMEeHa BEIECTB.

OcHoBHOUM (hopMoOil opraHu3ai yueOHOTO MpoIlecca SIBIAETCS KIACCHO-ypodHas cucreMa. B
KauyecTBE JOMOJIHHUTENbHBIX (POPM OpraHU3alMUd 00pa30BATENLHOTO MpOoIlecca UCHONIB3YETCs CHCTEMa
KOHCYJIbTAIIHOHHON MOANEP)KKU, WHAWBHUIYATbHBIX 3aHSATHI, caMOCTOsITeNbHAs paboTa ydalluxcs ¢
UCTIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH.

[Ipeobnanatomieit  ¢opMON  KOHTPOJISL  BBICTYMAIOT TMHCHbMEHHBIM  (CaMOCTOSITENIbHBIE U
KOHTPOJIbHBIE pa0dOThI) U YCTHBIN onpoc (codeceaoBaHue).

Coaepxanue yueOHoro kypca «Xumus 11 kaace»
Tema 1
Crtpoenue aTroma u nepuoandeckuii 3axon JI. U. MennaeneeBa (34)
OcnosHble ceedenusi 0 cmpoeHuu amomd. SIApo: NMPOTOHBI M HEUTpoHBL. M30TOmBI. DIEKTPOHHI.
DOneKkTpoHHass 000JI04Ka. DHEPTeTHIECKU YpoBeHb. OCOOCHHOCTH CTPOEHUS DJEKTPOHHBIX 000J0UEK
aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 mepuoa0B nepuoandeckon cuctemsl J[. . MenneneeBa (mepexoaHbIx
anemeHToB). [loHsATHE 00 oOpOuTansax. S- Up-OopOUTANIU. DIEKTPOHHBIE KOH(MUTYpallK aTOMOB
XUMHUYECKUX IJIEMEHTOB.
Ilepuoouuecxuii 3axkon /[. 1. Menoeneesa 6 ceeme yuenus o cmpoenuu amoma. Otkpoeitue 1. U.
MenpeneeBpIM EPUOJUIECKOIO 3aKOHA.



[Meproandeckast cucrema xuMmudeckux 3nmemeHToB J[. M. MenneneeBa — rpaduueckoe oToOpaxeHue
MEePUOANYECKOr0 3aKoHa. PU3MYECKUU CMBICI MOPSAJIKOBOIO HOMEpa 3JeMEHTa, HOMepa Iepuoia u
HOMepa Tpynnbl. BaneHnTHble 3ekTpoHbl. [[puynMHBl M3MEHEHUs CBOWCTB RJIEMEHTOB B MEpUOJAX U
rpynnax (IMIaBHBIX IMOArpyNnax). 3HAYEHHE IEPUOAMYECKOTO 3aKOHAa U IEPUOJUYECKOM CHUCTEMBI
xuMHuueckux anemeHToB [. 1. MenaeneeBa s pa3BUTHS HAyKW U TOHUMAHUS XUMUYECKON KapTUHBI
MHpa.

JemoncTpanuu. Pazmuunbeie GopmMbl mepuoandeckoil cucTeMbl XuMudeckux ayementoB JI. 1. Men-
JieJeeBa.

Tema 2

Crpoenue Bemecrna (14 u)

Honnasa xumuueckasn ceéazv. Karnonsl u annonsl. Knaccugukanus noHoB. VMOHHBIE KPUCTAITMYECKUE
pemeTku. CBOHCTBA BEUIECTB C 3TUM TUIIOM KPUCTAIUTMYECKUX PEIIETOK.

Kosanenmnasn xumuueckas c623b. DNEKTPOOTpHLATENbHOCTD. [loNsipHas ¥ HemonspHas KOBAJICHTHbIC
csi3u. Jlumons. IlonsipHOCTE CBSI3M M MOJSPHOCTH MOJEKYIbl. OOMEHHBIH M JTOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBA3U. MOJIEKYJIIpHbIC U @TOMHBIE KPUCTAININYECKUE PEIIETKH.
CBoiicTBa BEIIECTB C ATUMHU THUIIAMU KPUCTALIIMUECKUX PELIETOK.

Memannuyeckaa xumuueckas cgsa3b. OCOOCHHOCTH CTPOEHHSI aTOMOB METAIJIOB. MeTauimyeckas
XMMHYECKas CBSA3b M METalNIMYecKas KpUcTajuiMyeckas pemerka. CBONCTBa BEIIECTB C 3THUM THUIIOM
CBSI3U.

Booopoonas xumuueckas céa3b. MeXMONEKYIApHAas U BHYTPUMOJIEKYJIApHAs BOJOPOJHAs CBS3b.
3Ha4yeHne BOJOPOJHOMN CBSI3HU JIJIsl OPTaHU3ALUHU CTPYKTYP OHOTIOIMMEPOB.

L'azo06pa3snoe cocmosnue, eewjecmea. Tpu arperaTHbIX COCTOSIHUSA BOJIbl. OCOOEHHOCTH CTPOEHUS
ra3zoB. MoJisspHbIil 00be€M ra3000pa3HbIX BEIIECTB.

[Tpumepsl Ta3000pa3HBIX NPUPOAHBIX CMECEW: BO3IYX, NPUPOAHBIA Ta3. 3arps3HeHHe arMochepbl
(KUCTIOTHBIC JOXKIU, TAapHUKOBBIN 3¢ dekT) u 6oppda ¢ HuM. [IpeacraBurenu razo00pa3HBIX BEIIECTB:
BOJIOPOJI, KUCIIOPOJ, YIVIEKUCIBIN ra3, aMMuak, 3TwieH. VX momydenue, cobupanue U pacro3HaBaHUe.
Kuokoe cocmosanue sewecmea. Bona. Ilorpebiienue Boabl B ObITY W Ha Npou3BojacTBe. JKecTKocTh
BOJIbI M CHOCOOBI €€ ycTpaHeHHs. MuHepalibHble BOJBI, MX HMCIIOJIb30BAaHHE B CTOJIOBBIX U JIEUYEOHBIX
nessx. JKuakue KpucTamibl ¥ UX IPUMEHEHHE.

Teepooe cocmosinue sewjecmea. AMOp(HbBIE TBEp/ble BEIECTBA B MPUPOJE U B KU3HU YEJIOBEKa, UX
3Ha4YeHUE U MpUMeHeHne. Kprucrammmaeckoe CTpOeHUE BEIIeCTBa.
Hucnepcnvie cucmemut. [loHSITHE O AUCTIEPCHBIX cucTeMax. JlucriepcHas ¢as3a u JUCIIepCHOHHAs Cpeaa.
Knaccugukaius 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSTHUS TUCTIEPCHOM cpelibl U
aucriepcnoHHOM (asbl. ['pyboauciepcHble CUCTEMBI: SMYJIbCUHU, CYCIIEH3HH, a3PO30JIH.
ToHKOAMCIIEPCHBIE CHCTEMBI: TEJIH U 30JTH.

Cocmae eewjecmeéa u cmeceli. BemecTBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOCHHSA. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. [IoHATHE «10Js» U €€ pa3HOBUIHOCTU: MaccoBasi (J0JIs 3JIEMEHTOB B
COEJIMHEHUM, J0J1 KOMIIOHEHTa B CMECHM — JOJIs HpHUMEcei, J0Ji1 pacTBOPEHHOTO BELIECTBAa B
pacTBope) U 0ObeMHasl.

JlemoHcTpanuu. Mojenb KpUCTAIMUECKOW peleTky Xjopuaa HaTpus. OOpasibl MHHEPAJOB ¢
MOHHOM KPUCTAJUIMYECKOH peIIeTKoM: KaubluTa, ranura. Mojienu KpUCTaNIMYECKUX PEeIIETOK «CyXO-
ro jgpAa» (Wim uoja), anMasa, rpapurta (Wau kBapua). Mopenb MoJsipHOro oObema razoB. Tpu
arperaTHbIX COCTOSIHMA BOAbl. OOpa3lpl HaKkuUMM B 4YalHUKE M TpyOaxX LEHTPAIBbHOTO OTOIUICHUS.
KectkocTh BoAbI U criocoObl ee ycrpaneHus. [Ipubops! Ha xuakux kpucramiax. OOpasibl pa3InyHbIX
JUCIIEPCHBIX CHCTEM: AMYJIbCHM, CyCIIEH3MH, a’po3osied, reneil u 3oneid. Koarymsaunusa. Cunepesuc.
OS¢ dext Tunnans.

JlabopaTopHbIe ONbITHI

1.ITony4yenue, cobupanue U pacro3HaBaHUE ra3oB.

2. McnibITaHne BOJbI Ha )KECTKOCTh. Y CTPAHEHHUE KECTKOCTH BOIBI.

3. O3HaKOMIIEHUE ¢ MHHEPAITLHBIMU BOJJAMH.

4. O3HaKOMJIEHHUE C AUCIIEPCHBIMU CHCTEMaMHU.

Tema 3

Xumuueckue peakuun (8 u)



Peakyuu, uoywue 6e3 uzmenenusi cocmasa eewjecms. AJUTOTPONHS ¥ aJUIOTPOITHBIC BHIOU3MEHEHHUSL.
[TpuuuHbl anmoTponuu Ha mpuMepe MoauduKanuii Kuciopoda, yriepoga u ¢ocdopa. O30H, ero
ouonoruyeckas posb. Mi3oMepsl U H30Mepus.

Peakyuu, uoywue ¢ usmenenuem cocmaea eewjecma. Peakumm coeTMHEHMs, pa3i0KeHHsI, 3aMEIICHUS

¥ 0OMEHa B HEOPraHWYECKOM U OPraHUYecKo XUuMHHU. Peakiiu 3K30- 1 SHI0TepMUUeckre. TermioBoit

3¢ (heKT XUMHUYECKOM peakluuu M TePMOXMMUYECKHE ypaBHEHHA. Peaknuu ropeHusi, Kak 4YacTHBIN
ClIy4dail 9K30TePMUYECKUX PEaKIUM.

Crxopocmb  xumuueckoti peakyuu. CKOPOCTh XHUMHYECKOW peakIWH. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaklru OT MPHUPOIbl PEarupyrolinux BEIIECTB, KOHLIEHTPALMU, TEMIIEPATyphl, TIOIIATN
IIOBEPXHOCTU CONPUKOCHOBEHUS M Karanuszatopa. Peakuum romo- u rereporeHHsle. [lonsTHe 0
Katain3e W Karaiusaropax. @DepMeHThl Kak OWOJIOTHYECKHE KaTalu3aTopbl, OCOOCHHOCTH HUX
(GyHKIIMOHUPOBAHHSL.

Obpamumocmo xumuyeckux peaxyuti. HeoOpatumslie 1 obpatuMeie XuMuieckue peakuuu. CocTosHue
XMMHUYECKOTO PaBHOBECHUS JIJIsI OOpPAaTUMBIX XUMHUYECKHX peakuuid. CrocoObl CMEIIeHHs] XUMUYECKOTO
paBHOBecHsi Ha TMpuMepe cHHTe3a ammuaka. [loHsTne 00 OCHOBHBIX HAy4YHBIX MPHUHIIMIAX
IIPOM3BOJICTBA HAa IPUMEPE CUHTE3a aMMHAaKa UJIU CEPHOU KUCIIOTHI.

VctunaHBIE pacTBOpHI. PacTBOpHMOCTD 1 Kiaccu(UKaIUs BEIIECTB 110 STOMY MPU3HAKY: PACTBOPHUMEIE,
MajopacTBOPUMbIE U HEPACTBOPUMBIE BELIECTBA.

Tuoponus opeanuueckux u Heopeanuyeckux coeounenut. HeoOpatumbrii tuaponn3. OOpaTuUMbIN
TUAPOIN3 coieil. [ uapon3 opraHnyecKux COEAMHEHUN U €ro MPaKTUYECKOe 3HaYEHUE IS MOIyYeHUs
TUJIPOJIM3HOTO CIIMPTA U MbLIA.

Oxkucnumenvrno-eoccmanogumensvuvle  peakyuu. CreneHb okucieHus. OrmnpenerneHne  CTENeHU
okucinenus 1o (opmyne coenuHeHus. [loHaTHe 00 OKMCINTENHEHO-BOCCTAHOBHTEIBHBIX PEAKIHIX.
OkuciieHre U BOCCTaHOBJIEHUE, OKUCIIUTENb U BOCCTAHOBUTENb.

Onekmponu3z. IAEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN IPOLECC. DIEKTPOIU3 PACIIIaBOB

U PpacTBOPOB Ha MpUMepe XJiopuaa Hatpus. [IpakTnueckoe npuMeHEeHUe AIEKTPOIn3a. DIIeK-
TPOJIUTUYECKOE MOIYYECHUE ATFOMUHUS.

JeMoHcTpanum. 3aBUCUMOCTb CKOPOCTU PEaKLUU OT IPUPO/Ibl BEIIECTB HA MPUMEPE B3aUMOJIEHCTBUS
pPacTBOPOB Pa3MUYHBIX KHCJIOT OJWHAKOBOM KOHIIEHTpPAIMU C OJMHAKOBBIMHU TpaHyJaMU IIMHKA W
B3aMMOJICHCTBUS OJMHAKOBBIX KYCOYKOB pPa3HBIX METAJUIOB (MarHus, IIMHKA, >Kejie3a) C COJSHOU
KHCIOTON. B3ammojneicTBHE pacTBOPOB CEPHOM KHUCIOTHI C pPAacTBOpaMH THOCYNIb(ara HATpUs
pa3IMYHON KOHIEHTpalMu | Temmneparypbl. [IpuMepsl HEOOpaTHUMBIX peakuui, HIYIIHX C
oOpa3oBaHMEM OcajJKa, raza Wi BOJbl. B3aumoneicTBue nuTHs U HaTpus ¢ Boaou. OO6pasibl
KPUCTAJUIOTUAPATOB. VcnbiTaHWEe pacTBOPOB AJIEKTPOJUTOB W HEIJIEKTPOJIUTOB HAa MPEIMET
JUCCOIMAlMU. 3aBUCHUMOCTh CTEMEHU SJIEKTPOJIUTHUYECKOW [UCCOLUMALUUA YKCYCHOM KHUCIOTHI OT
paz0aBiieHusi pactBopa. ['maponn3 kapobuna xameiius. ['uaponn3 kapOOHATOB IIETOYHBIX METAIJIOB U
HutpatroB nuHka win cBuHOa (II). Ilomyuenume wbuta. IlpocTeiimine OKHUCIMTENBHO-BOCCTA-
HOBUTEIIbHBIE PEaKIIUU: B3aUMO/ICHCTBHE [IMHKA C COJISTHON KHCIIOTOM U Kele3a ¢ pacTBOpOM cyinbdara
meau (II). Mogens anexkTponuzepa. Moenb 3MeKTPOIU3HON BaHHBI JTSI TOJTYYCHUS aTFOMUHUS.
JlaGopaTopHbIe ONBITHI.

5. Peakius 3aMeIIeHUs] MEIU KEJIE30M B PACTBOPE METHOTO Kylopoca.

6. Peakuuu, naymue ¢ oOpazoBaHHeM 0OCajiKa, ra3a U BOJIBI.

7. Ilonnyyenre BOIOPOIa B3aMMOAEHCTBUEM KUCIOTHI C IMHKOM.

Tema 4

BemecrBa u ux cBoiicraa (8 u)

Memannvi. B3auMopaelcTBHEe METAUIOB ¢ HEMeTalaMH (XJIOpOM, Cepoil M KHuciopojaoMm). Bzaumo-
JNEUCTBHE IIEJIIOYHBIX M UIEJOYHO3EMEIBHBIX METAUIOB C BOJOM. OJIEKTPOXUMUYECKHH PSIJ
HanpsHKEHUH MEeTauioB. B3anmoneicTBre METaJIIOB C PaCTBOPAMH KUCIIOT U COJIEH. ATFOMHUHOTEPMHUSL.
BsaumopeiicTBue HaTpus C 3TaHOIOM U (DEHOJIOM.

Kopposus merannoB. [loHsaTHe 0 XUMHUYECKON U AIIEKTPOXUMUYECKOW KOPPO3uH MeTauioB. CrocoOsl
3alIUTHl METAJIOB OT KOPPO3UHU.

Hememannwi. CpaBHUTENIbHAS XapaKTEPUCTHKA TAJIOT€HOB KaK HaWOoliee THIMYHBIX MpPEICTaBUTENEH
HeMeTalIoB. OKHCITUTENbHBIE CBOWCTBA HEMETAIUIOB (B3aUMOACHCTBHE C METAIIIAMH U BOJAOPOJIOM).



BoccranoBuTenbHBIE CBOMCTBA HEMETAIIOB (B3aMMOJEHCTBHE C 0oJiee 3IEKTPOOTPULATENbHBIMU
HEMETaJlJIaMU U CJIOKHBIMU BELIECTBAMU-OKUCIUTEISIMHU).
Kucnomul neopeanuueckue u opeanuueckue. Kiaccupuxarusi KUciI0oT. XMMHUECKUE CBOWCTBA KUCIIOT:
B3aUMOJICUCTBUE C METAJJIaMU, OKCHUJAMU METaJUIOB, TMAPOKCHIAMU METaJUIOB, COJSIMHU, CIIUPTaMHU
(peakmus sTepudukanmn). OcoOble CBONCTBA a30THOM U KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
Ocnosanus neopeanudeckue u opeanudeckue. OCHOBaHMS, UX Kiaccu(ukanus. XMMHUYECKHUE CBOHCTBA
OCHOBaHWM: B3aUMOJACHUCTBHE C KHUCJIOTaMH, KHCIOTHBIMU OKCHIaMu M cossaMu. Pasnoxenue
HEpPAaCTBOPHUMBIX OCHOBAHUH.
Conu. Knaccudukanus cosieil: cpejHue, KUCIbIE U OCHOBHbIE. XMMUUYECKHUE CBOMCTBA COJICH: B3aUMO-
JEUCTBUE C KHMCIOTAMH, IIEJ0YaMH, MEeTaulaMd U coiisiMu. lIpencraBurenu coieil U MX 3HA4YCHHE.
Xnopua HaTpus, kKapooHaT KanbLus, pocdar Kanpuus (CpeaHHE CONM); THAPOKAPOOHATHI HATPHUS U
aMMOHUS (KHUCIIbIE COJN); ruapokcokapOoHatr Mmeau (II) — manaxut (OCHOBHasI COJIb).
KavecTBeHHblE peakuMu Ha XJOPUI-, Cynb(ar-, U KapOOHAT-aHHMOHBI, KATUOH aMMOHMSI, KaTHOHbI
xenesa (I1) u (I11).
I'enemuueckas c6a3b MedNcOy KIACCAMU HEOP2AHUYECKUX U opeanudeckux coeounenuiu. IloHsTHE O
TEHETUYECKON CBS3M M TEHETHYECKHMX psnax. ['eHetmdyeckuid psp Merawia. ['eHeTHueckuil psif
HemeTtaia. OCOOEHHOCTH F'€HETUYECKOTro psijia B OpPraHMYeCKOW XUMUU.
demoncrpauuu. Kosteknus oOpasinoB MeTamioB. ['opeHHMe MarHus W allOMHUHUSL B KHCJIOPOJE.
B3aumopneiicTBue  IIEIOYHO3EMENBHBIX  METAUIOB €  BOAOM. BzammopeilictBue wMeaum ¢
KOHILICHTPUPOBAHHOM a30THOM KHMCIIOTOW. Pe3ysbTaTbl KOPPO3UHA METAIUIOB B 3aBUCUMOCTH OT YCIIOBUI
ee nporekaHus. Koseknus oOpa3noB HemeTauioB Pa30aBieHHe KOHLEHTPUPOBAHHOM CEpHOM
KHCJIOTBL. B3anmoelcTBre KOHIEHTPUPOBAHHONW CEPHOM KUCIIOTHI C CaxapoM, LEJUIH0I030i U MEIBIO.
OO6pa3ipl TPUPOJHBIX MUHEPAIIOB, COJIEPKAIINX XJIOPU] HATpHs, KapOOHAT Kanblus, pocdaT KaubIus
u ruapokcokapoonar memu (II). OOpasnbl MUIIEBBIX MPOIYKTOB, COJEPKANIMX THUIPOKAPOOHATHI
HATpUsl U aMMOHHUSA, UX CHOCOOHOCTh K PAa3JIOKEHHUIO INPHU HarpeBaHUM. lalieHue colbl YKCycOM.
KauecTBeHHbIE peaKIMM HAa KATUOHBI M AaHUOHBI.
JlaGopaTopHble ONBITHI.

8. HcmbITanue pacTBOPOB KUCIIOT, OCHOBAHUH M COJIEH WHANKATOPAMH.

9. B3aumoneicTBHE COSTHON KUCIIOTHI U PACTBOPA YKCYCHOM KHUCJIOTHI C METAJIIIAMHU.

10. B3anmoielicTBIE CONSTHON KUCIIOTHI M PACTBOPA YKCYCHOM KHUCIOTHI C OCHOBAHHSIMH.

11. B3aumopeicTBIE CONSTHON KUCIOTHI U PACTBOPA YKCYCHOM KHCIOTHI C COJISIMHU.

12. TlomyueHne u CBOMCTBAa HEPACTBOPUMBIX OCHOBAHHIA.
IIpakTnyeckas padora 1. Mucrpykraxk no Th. Pemenue skcrniepuMeHTANBHBIX ajgady MO TeMe
«Mertanbl 1 HEMeTaJlIb»
IIpakTnueckass padora 2. Mucrpykrax mno Tb. Pemenue »sKcrepuMeHTaNbHBIX 33734  Ha
UACHTU(PUKAIINIO OPTAHUYECKUX U HEOPTaHUUECKUX COEAMHEHUH.



Y4yeOHo-TeMaTHUYECKHI IJIAH

11 kyacc
Ne Tema KosmmuecTBo yacoB B ToMm uncine
n/m Ilo Ilo [Tpaktnuecku | KoHTpoabHBIX
nporpamme | paboueit X pabot pabor
0O.C. IIpOrpaMm
I'abpuensna | e
1 Ctpoenue aToma u 3/6 3
MEPUOJNYECKUI 3aKOH
J.W. MenneneeBa
2 CtpoeHue BemecTBa 14/28 14
3 | XuMuueckue peakiuu 8/16 8
4 BemecrBa u ux cBoiictra | 9/18 8 2
Hrtoro 34/68 33 2

Jlutepatypa, pekoMeH10BaHHAs /I YYALIMXCS:

Xumusa.10-11 kmacc. ba3oBelii  ypoBeHb: Y4eOHHK il  00mIe0O0pa30BATENBHBIX — YUPEKICHHIM
/0.C.I'abpuensn. -M.: [lpoda, 2013

Xumust. 10-11 knacc. [IpodunbHelii ypoBeHb: ydeOHUK 115 0011e00pa30BaTeIbHBIX YUPEKIACHUH /
0O.C. I'abpuensu, ®.H. Mackaes u np.— M.: [Ipoda, 2009.

Opranuueckasi XuMus B TECTAX, 3a7a4ax, ynpaxHeHusx. 10 ki. — 'adbpuemnsa O.C., Octpoymon NU.I".,
M.: JIpoa 2003-2005.

Tecter mo xumun: 10-ii ki1.: kK yuebuuky O.C.I'abpuensina u np. «Xumus. 10 kmace» / M.A.Ps6oB,
P.B.JIunbko, E.FO.HeBckas. — M.: «Ok3amen», 2006. — 158 c.

3amaunuk o XxuMuu 1t ygammxcst 10 kmacca o0meo0pa3oBaTebHBIX yapexaeHuid: [IpouibHbIi
yposenb, Ky3nenona H.E., JIéBkun A.H.- M.: Benrana-I"pad, 2007

Marepuanst 1yt moarotoBku kK EI'D: EI'D 2011. Xumus. Tematuueckue TpeHUPOBOYHBIC 3a/1aHUS /
N.A.CoxomoBa. —M.: Dkcmo, 2011.

Jlureparypa AJisl y4uTe/ s

Xumus.10-11 kmacc. ba3oBblil  ypoBeHb: ydeOHHMK s 00IIe00pa30oBaTENbHBIX YUPEKICHHI
/0.C.I'abpuensn. -M.: [lpoga, 2013

Xumust. 10-11 knacc. [IpoduibHelid ypoBeHb: ydeOHUK 17151 00111€00pa30BaTeNbHbIX YUPEKACHUH /
0O.C. I'abpuensn, ®.H. Mackaes u np.— M.: [Ipoda, 2014









		2022-06-17T11:40:33+0800
	МКОУ "КРОПОТКИНСКАЯ СОШ"




