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IMPOI'PAMMA HA YPOBEHDb

YueoHoro kypca «XumMusi»

10-11 knacenl (PI'OC)




INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma ydeOHoro kypca mo xumuu uist 10-11 kmaccoB pazpaboraHa Ha OCHOBE
®I'OC BTOpPOro MOKOJIEHUS, MPUMEPHON MPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs MO XUMUU
(6a30BbIil ypoBeHb) U aBTOpckoi mporpammel O.C. Nabpuensua (I'abpuensa O.C. mporpamma Kypca
xumun 1t 10-11 xmaccoB obmieoOpaszoBarenbHbIX yupexaenuid M: JIpoda,2008r).

HcxoqHbIMH TOKYMEHTAMU /IJISl COCTABJIEHUSI IpUMepa padoyeil mporpaMMbl IBUJINCH:

o @ecnepanbHbiii 3akoH Ne273 «O06 oOpazoBanuu B Poccuiickoii ®Deaepanuu», TPUHITHIA
I'ocynapcrBennoit Jymoi 21 nexabpst 2012 roma u omoOpenubiii CoBetom denepanuu 26
nexabdps 2012 rona.

e [Ipuka3 MunoOpHayku ot 17.05.2012 Ne 413 «O0 yTBep>KIeHUN U BBEIICHUU B JICHCTBHE
®I'OC cpennero( moIHOr0) OOIIETO 0Opa30BaHUM»

e [lIpuka3 Munobpuayku Poccuu ot 7 utonst 2012 r. Ne 24480 «O06 yrepxkacann (henepaabHOro
roCcyJIapCTBEHHOTO 00pa30BaTEIBLHOTIO CTaHAApTa CPEAHETO (TIOJIHOTO) O0IIEro 00pa3oBaHMs»

e [Iucemo Munucrepcta o6pazoBanus u Hayku PD ot 19 anpens 2011r. Ne03-255 «O
BBeJIeHUU (eiepabHBIX FOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB OOILEro
o0pa3oBaHU»

e [Ipuka3 Munobpuayku ot 17.12. 2010r. Ne 1897 «O06 yTBepkIeHUH U BBEACHUU B JICHCTBHE
DI'OC OOO»

e denepanbHOTO rOCYIapCTBEHHOTO 00Pa30BaTEILHOIO CTAHAPTa OCHOBHOT'O O0IIEro
oOpa3zoBanus (mpuka3 MuHucTepcTBa oopasoBanus u Hayku Poccuiickoit denepanuu ot 17
nexabpst 2010 r. Ne 1897)

e [IpumepHbIie mporpamMMbl IO yUeOHBIM IIpeaMeTaM ¢eepatbHOro 6a3ucHOro yueOHoro miaHa.

3a ocHOBy paboueli mporpammbl B3siTa mporpamMma kypca xumuu s 10-11  kmaccoB
oOmeobpaszoBarenbHbix yupexaeHuit (atop O.C. I'abpuensH), pekomMeHnoBaHHas [lemaprameHTOM
o0pa3oBaTeNpHBIX MPOTPaMM U CTaHAAPTOB 00IIero odpazoBanus MuHHcTepcTBa 0Opa3zoBaHusi P,
oImyOJIMKOBaHHas U3MaTelIbeTBOM «Jlpodax» B 2013 romy.
[Ipennaraembie Matepuanbl pa3paboTaHbl Ha oOcHOBe aBTopckoil mporpammbl O.C.I'abpuensna,
cooTBeTCcTBYyIOMIEH DenepalbHOMY KOMIOHEHTY ['ocyaapcTBEHHOro craHiapTa o0Iiero oopazoBaHus
U JonyunieHHoH MuHuctepcTBoM oOpa3oBaHus M Hayku Poccuiickoit @enepauuu (O.C.I'abpuensn
[Tporpamma xypca xumun ast 10-11 kimaccoB 00meo0pa3oBaTeNbHBIX YUPESKICHUNH — 2-€ W3JIaHHe,
nepepabotanHoe u gonoiHeHHoe — M.: JIpoda, 2008.).
ABTOpCKO# TIporpamMMe cooTBeTCTBYeT yueOHHK: «Xumus 10-11 kmaccay

JanHast mporpaMMa KOHKPETHU3HPYET COJEep)KaHUE CTaHAapTa, Ja€T paclpelneicHHe yueOHBIX

4acoB IO pasfenaM Kypca, IOCHeI0BaTeIbHOCTh U3YYEHUS TEM M pa3felioB C  Y4ETOM
MEXIMPEIMETHBIX U TMPEAMETHBIX CBSI3EU, JIOTUKM y4eOHOTo Mporiecca, BO3PACTHBIX OCOOEHHOCTEMH
yUalmxcs.

XuMus, Kak OJHAa U3 OCHOBOMOJArarolmx o0jacTeld ecTeCTBO3HAHUS, SBISETCS
HEOThEMJIEMOM YacThbi0 OOpa30BaHMs MIKOIbHUKOB. KakIplii 4eloBeK JKHMBET B MHpE BEIIECTB,
MO3TOMY OH JIOJDKEH UMETh OCHOBBI (DYH/IaMEHTAIBHBIX 3HAHUNA MO0 XUMHH (XUMHUYECKasik CHMBOIIUKA,
XUMUYECKUE TIOHATHSA, (AKTHI, OCHOBHBIC 3aKOHBI W TEOPWH), TO3BOJISIIONINE BBIPAOOTATh
MPEACTABJICHUS] O COCTaBE BEIECTB, UX CTPOEHUH, MPEBPALIECHUAX, TPAKTUYECKOM HCIOJIb30BAHUH, a
Takke 00 OMAaCHOCTH, KOTOPYIO OHH MOTYT NpPEACTaBisATh. M3ydas XuUMHUIO, ydamiyecs y3HAIOT O
MaTepUaIbHOM €IMHCTBE BCEX BEUIECTB OKPYKAIOIIETO MHpPa, 00YCIOBICHHOCTH CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, II03HABAaE€MOCTH U TMPEACKa3yeMOCTH XHUMHUYECKUX siBeHUH. M3yuenue
CBOWMCTB BEIIECTB M WX TMPEBpAIleHUN CIOCOOCTBYET pPAa3BUTHIO JIOTHYECKOTO MBIIUICHUS, a
mpakThueckas pabota ¢ BemiecTBamMu (1a0OpaTOpPHBIE OMBITHI) — TPYAOJIOOHIO, aKKYpaTHOCTH U
coOpanHocTH. Ha mpumepe XMMUU yyaliuecs IMOJIYYaloT MPEICTaBICHUS O METOoJaX MO3HAHUS,
XapaKTEePHBIX JIJIs1 €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIbHOM U TEOPETHUECKOM).



Pabouas mporpamma yuebnoro kypca xumuu i 10-11 kmaccoB cocTaBieHa Ha OCHOBE
[TpumepHOiT mporpaMmMbl OCHOBHOT'O 00111ero 00pazoBanus 1o xuMuu (6a3oBbiid ypoBeHb) U aBTopa O.
C. I'abpuensHa (2008 roma).

Kypc paccunran Ha mpernogaBanue Kypca xumud B 10 kimacce B 00beme 34/68 yacos (1/2 gaca
B Hezenmto). OnuH 9ac 100aBieH 3a CUET MIKOJIHLHOTO KOMIIOHEHTA.

KonnuecTBo KOHTPOJIBHBIX paboT 3a roJ — 3

KonnyecTBo mpakTuyeckux padoT 3a rog — 2

[Tockonpky oOyueHue B omHoM u3 10-X KiaccoB paccuuTaHo Ha 1 dYac B HeAeIo,
IUTAHUPOBAHKE HE COJCPKHT CIOKHOTO MaTrepuaia, oopaboTka KOToporo TpedyeT MHOTO BPeMEHH, HO
paccMaTtpuBaeT Marepuall, CBS3aHHBIH C TIOBCEIHEBHON Ku3HbIO denoBeka. [Ilpm »sTtom B
IUTAHUPOBAHUM COXPAHAETCS IEJIOCTHOCTh W CHUCTEMHOCTh Kypca XHUMHH, OHO IOJHOCTBIO
COOTBETCTBYET CTaHIAPTY XMMHUYECKOTO 00pa30BaHMUs.

B nuianupoBaHue BHeCEHbI HEKOTOPbIe H3MEHEHUsI:

YBeJIMYE€HO KOJIMYECTBO YacOB B TeMe 2, TaK KaK TeMma SIBISETCS OCHOBOMOJAraroueil mpu
n3ydyeHuu ¥YB u ux coeMHeHuu, 31eCh TPOUCXOIUT 3HAKOMCTBO CO BCEMU Kiiaccamu Y B;

COKpalleHa TeMa OWOJIOTMYECKHM AaKTHUBHBIE BEIIECTBA, TaK Kak OOydwarouiyecs MoApoOHO
paccMaTpUBAIOT 3TH TEMBI B Kypce YPOKOB OHOJIOTHH;

HA W3Yy4YeHHe HCKYCCTBEHHBIX U CHHTETHYECKHX MOJUMEPOB B JaHHOU pabodeil mporpamme
JaeTcsl TpakTUYecKass M KOHTpoJibHas paboTel. COOTBETCTBEHHO HM3YYE€HHE HOBOTO MaTepHualia
COKpAIlleHO, TaK KaK JaHHBIM MaTepuan HOCUT O3HAKOMHTEIbHBIA XapakTep M MPaKTUYECKH He
BocTpeOoBaH B Marepuanax EI'D;

B HEKOTOPBIX TeMaxX OJMH YPOK OTBOAMUTCS Ha 3aKpeIJICHHE YMEHUI pelleHHus 3aaad Ha
BBIBOJT (DOPMYJI OPTraHMYECKHX COCIUHCHHM, W TaK KaK YMCHHE PEIlaTh 33Ja4d B XUMHH SIBJISICTCS
OJTHOM M BaYKHBIX KOMIETECHIIUN, CUUTAI0 HEOOXOIUMBIM BHIHOC ATOTO MaTepHala B PaMKH OTAEIbHOTO
YpOKa, C IeTbI0 3aKPETICHUs yMEHUH, MPHOOPETEHHBIX HA OTACIBHBIX YPOKaX.

[penongaBanue kypca xumun B 11 kimacce Toxe paccuntan B o0beme 34/68 yacos (1/2 yaca B
Henento). OnuH yac 700aBJeH 3a CYET MIKOJIBHOTO KOMIIOHEHTA.

KonruecTBo KOHTPOIBHBIX paboT 3a rog — 2

KonmgecTBo mpakTuyeckux padoT 3a roj — 2

CogepxaHuie mporpaMMbl HallPaBJI€HO HA OCBOCHHE YJAIIUMUCS 3HAHWM, YMEHUI U HABBIKOB Ha
0a30BOM ypOBHE.

ey usydyenns xumuu B 10-11 xnaccax:

* OCBOCHHE BaAXKHEHIIMX 3HAHWUH 00 OCHOBHBIX TIOHATHUSX M 3aKOHAX XHMHH, XUMHYCCKOU
CHUMBOIIUKE;

* OBJIQJICHHE YMCHHSIMH HAOIIOAaTh XUMHUYCCKHE SBJICHUS, IIPOBOIUTH XUMUIECCKHI SKCIICPUMEHT,
MIPOU3BOIUTH PACUYETHI HA OCHOBE XMMHYECKHUX (POPMYIT BEIIECTB U YPABHEHUN XMMHUECKHUX PEaKIIHii;

* pa3BUTHE TIO3HABATENBHBIX MHTEPECOB M WHTEIUIEKTYalbHBIX CHOCOOHOCTEH B Tporecce
MIPOBE/ICHUS] XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOATEIBHOTO IPUOOPETEHHs 3HaHUI B COOTBETCTBUHU
C BO3HHUKAIONTUMHU JKU3HCHHBIMH ITOTPEOHOCTSIMH;

* BOCMHTAaHWE OTHOLIEHUS K XMMHH Kak K OJHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M IJIEMEHTY O0IIeYeTIOBEYECKON KYIbTYPHI;

* TpUMEHEHHE TONYyYEHHBIX 3HAHUW W yMEHMH JUIsi 0€30MacHOr0 WCIOJIh30BAHUS BEIIECTB U
MaTepHaJioB B OBITY, CEIHCKOM XO3SHCTBE W Ha TPOHM3BOJICTBE, PEIICHUS TPAKTHYECKUX 3a7ad B
MOBCETHEBHON KU3HU, NPEAYNPEKICHUS SBICHUN, HAHOCSAIIMX BpeA 370POBBIO0 YeNOBEKa U
OKpY>Karollen cpene.
3agaun:
1.ChopmupoBath 3HaHHE OCHOBHBIX TTOHATHH M 3aKOHOB XUMUH;

2. BocriuThIBaTh 001EYEIOBEUYECKYIO KYIBTYPY;
3. Yuutp HaOII01aTh, IPUMEHSTH MOTYYCHHbIC 3HAHUS Ha MPAKTUKE.
JINYHOCTHBIMH pe3yJbTaTaMM u3ydeHus unpeamera «Xumus» B 10-11 kmaccax  sABISAIOTCS
CIIETYIOIINE YMEHHUS:
3



®  0CO3HABaTh €IWHCTBO U IEJIOCTHOCTH OKPYXKAIOIIETO MHUPA, BO3SMOKHOCTH €T0 TT03HAaBAEMOCTH
1 00BSCHUMOCTH Ha OCHOBE JOCTHKCHUI HAYKU;

®  TIOCTETNEHHO BBICTPAUBATh COOCTBEHHOE IEIOCTHOE MUPOBO33PEHHE: OCO3HABATH MOTPEOHOCTH
¥ TOTOBHOCTh K CaMOOOpPA30BaHMIO, B TOM YHCJIE M B paMKaX CaMOCTOSITEILHOW JIESTEITbHOCTH BHE
IIKOJIBI;

®  OLIGHUBATH KM3HCHHbIC CUTYAIlMH C TOYKH 3pEHHS OE30MacHOr0 00pa3a >KU3HU M COXPAHECHUS
3JI0POBBS;

®  OLIEHUBATb SKOJIOTMYECKUN PUCK B3aMMOOTHOILIEHUH YeJIOBeKa U IPUPOIbI.

e (opMHpOBaTh  3KOJOIMYECKOE MBIIUICHUE: YMEHHE OLEHHBAaTh CBOI JESITEIbHOCTh MU
IOCTYIIKM JIPYIMX JIOJEH C TOYKM 3PEHHUs] COXPAHEHHs OKpPYKAIoUIeW cpeabl - TapaHTa >KU3HU U
Onarornorydus Jrojei Ha 3emie.

MertanpeAMeTHBIMH pe3yjbTaTaMH HM3y4eHHMs Kypca «XUMHs» sBIsAeTcs (OPMHpPOBAHUE
yYHHUBEpCcaJIbHbIX yueOHbIX naeiictBuil (Y'Y I).

Pecynamusnvie YV/I.

®  CaMOCTOSITENIbHO OOHApY>KMBaTh W (OPMYIHPOBATH y4eOHYIO MPOOJEMy, ONpPEICNsATh LEelb
y4eOHOU JIeATEIIBHOCTH;

®  BBIJIBUIaTh BEPCHM pEIICHUs IMPOOJIeMbl, OCO3HABaThb KOHEUYHBIH pe3yibTaT, BHIOMpATh W3
MIPEUIOKEHHBIX U MICKaTh CAMOCTOSITENIbHO CPEACTBA JOCTHIKEHHUS LIEIIH;

®  COCTaBIJIATH (MHIAMBHIYaJIHHO WU B TPYIINE) IJIAH PEIICHHS TPOOJIEMBI;

e paboras Ho IJaHy, CBEpATh CBOMU JCHCTBUSA C LENbIO M, NP HEOOXOIUMOCTH, HCIIPABIAThH
OLIMOKH CaMOCTOSTEIIBHO;

® B /MAJOre C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOATEIBHO BHIPA0OOTAaHHBIE KPUTEPUH OIICHKH.

lloznasamenvnvie YVJI:

®  aHANU3UPOBATh, CPAaBHUBATh, KIacCU(UIMPOBATh U 0000maTh (aKThl U SBICHUSA. BBIABIATH
MPUYHMHBI U CJIEACTBUS NPOCTHIX SBICHUH.

®  OCYIIECTBIISITh CpaBHEHHWE, KIACCH(PHUKAIMIO, CAMOCTOATENBHO BBIOMpAs OCHOBAaHHS W
KPUTEPHH TSI YKa3aHHBIX JIOTHYECKUX OTIePaIIHii;

® CTPOUTH JIOTMUYECKOE pPACCYKICHHE, BKJIIOYAIOLIEEe YCTAHOBJIEHHE NPUYMHHO-CIIEICTBEHHBIX
CBA3EH.

®  CO3/1aBaTh CXEMAaTHYECKHE MOJEIH C BHIJIEIIEHUEM CYIIECTBEHHBIX XapaKTEPHCTUK OOBEKTA.

®  COCTaBJIAThH TE€3HCHI, PA3JINYHbIC BU/IbI IUIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.).

e npeoOpa3oBbIBaTh HHPOPMALIMIO M3 OJHOTO BUJA B IpYroi (Tabiauily B TEKCT U Ip.).

® yMeTh OINpEeJeNATh BO3MOKHBIE HMCTOYHMKM HEOOXOIMMBIX CBEIACHUH, MPOU3BOJUTH IOUCK
uH(pOpMaINY, AaHATU3UPOBAThH M OLICHUBATh €€ JOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CamocToATeNbHO OpPraHU30BbIBaTh y4eOHOE B3aUMOJICHCTBUE B Ipymie (ONpeaensTh oOle ey,
pacrpeneNaTh poJii, TIOTOBAPUBATHCS APYT C APYTOM U T.1I.).

IIpeaMeTHBIMU pe3yabTaTAMM H3yUYSHUS IPEIMETA SIBJISIOTCS CIEAYIOIINE YMEHUS:

® O0CO3HaHUE POJIM BEUIECTB:

- OTIPE/ICTISITh POJIb PA3IMYHBIX BEIIECTB B MPUPOJIC ¥ TEXHUKE;

- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.

® PacCMOTPEHHE XMMUYECKHUX IPOIIECCOB:

- IPUBOAMTH TIPUMEPHI XHMUYECKHX TPOIIECCOB B TIPUPOJIE;

- HAaXOJUThb YEPThl, CBUAETENHCTBYIONIUE 00 OOIIMX MPU3HAKAX XUMHUYECKHX IMPOILECCOB U UX
pa3IuIHsIX.

® CIOJB30BaHUE XUMUYECKUX 3HAHUHN B OBITY:

— OOBSICHATH 3HAYCHHE BEIIECTB B KU3HU M XO3HUCTBE YEIIOBEKA.

® OOBSACHATH MUD C TOUKH 3PEHUS XUMHHU:

— MEPEYUCIIATh OTJINYUTENIbHbBIE CBOMCTBA XUMUYECKUX BEIIECTB;




— pa3ianyaTh OCHOBHBIC XUMHUECKHUE MPOLIECCHI;

- OIPEIENSITh OCHOBHBIE KJIaCChl HEOPraHUYECKUX BEIIECTB;

- IOHUMATh CMBICT XUMHUYECKHX TEPMHUHOB.

® OBJIAQJICHHE OCHOBAMHU METOJIOB MO3HAHUS, XapAKTEPHBIX ISl €CTECTBEHHBIX HAYK:

- XapakTepu30BaTh METOJbl XHMHUYECKOH Hayku (HAOIMIOACHHE, CPaBHEHHUE, OSKCIIEPHMEHT,
M3MEpPEHUE) U UX POJIb B IO3HAHUU MTPUPOJIBI;

- IPOBOJIUTH XUMHUECKHUE OTBITHI 1 SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.

e yMEHHUE OIICHMBATh IIOBEICHUE YEJIOBEKa C TOYKU 3PEHUS XUMHUYECKOW Oe30MacHOCTH M0
OTHOIICHHUIO K YEJIOBEKY U IPUPO/IE:

- UCTIOJIb30BATh 3HAHUS XUMHUH NIPU COOJIOICHUN MPABHJI UCIIOIb30BAaHUS OBITOBBIX XUMHUYECKUX
[pernapaTos;

— pa3inyaTh onacHble U 0e30I1acHbIE BEIIECTBA.

PaGouass mporpamma mocTpoeHa Ha OCHOBE KOHIEHTPUYECKOTO MOIXOJa. DTO JOCTUTaeTcs
IyTeM BBIWICHEHHS JUJAKTHYECKOW €IUHHIBI — XHUMHUYECKOro »JJEeMEHTa - W JaJbHeHIIeM
YCIO)KHEHUU M PACIIMPEHHUH €€: 371eCh TAaKOBBIMH BBICTYMAIOT (OPMBI CYIIECTBOBAaHUS (CBOOOIHBIC
aTOMBI, MPOCTHIE U CIOXKHbIE BellecTBa). B mporpamme y4yuThIBaeTCS peain3alys MEKIPEIMETHBIX
cBsizeil ¢ kypcom ¢usuku (7 kiacc) u 6uonoruu (6-7 Kiaccel), Tie IaeTCs 3HAKOMCTBO C CTPOCHHUEM
aToMa, XMMHUYECKOM opraHu3aluei KIeTKH U IpoleccaMy 0OMeHa BELECTB.

OcHoBHOH (QopMoOii opranuzanuu y4eOHOTO Ipoliecca SIBISEeTCA KJIacCHO-ypouHas cucreMa. B
KAauyecTBE JIONOJHUTENBHBIX (POPM opraHuzanuu o0pa3zoBaTEbHOIO MPOIECCA UCIIOJIB3YETCsl CUCTEMA
KOHCYJIbTAIIMOHHOM TMOJICPKKH, UHIUBUAYAIbHBIX 3aHATHH, caMOCTOsTeNIbHAas paboTa ydammxcs ¢
MCTIOJIH30BAHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTHH.

[Ipeobnanarommieid ¢opMol  KOHTPOJS BBICTYNAIOT NHCHBbMEHHBIH  (CAMOCTOSITENIBHBIE U
KOHTPOJIbHBIE pabOThI) U YCTHBIN onpoc (cobeceoBaHue).

Copnepxanue yueOHoro kypca «Xumus 10 kaace»

Beenenne (1/1 u)

IIpenmer opranndeckoil xumuu. CpaBHEHHE OPraHUYECKUX COEIMHEHUN ¢ HEOPraHUYECKHMHU.
[Ipuponanble, HCKYCCTBEHHBIE U CUHTETUYECKUE OPTaHUYECKUE COETUHEHUS.
Tema 1
Teopusi CTpOeHHUsI OPraHUYEeCKHX coenHeHuii (6/8 1)

BanenTtHocTh. XUMHYECKOE CTPOEHUE KAaK MOPSAJOK COSIUHEHHS] aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJIEHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUN XMMUYECKOTO CTPOCHUSI OPraHUYECKUX COCTUHEHUH.
[loHsiTHE O TOMOJIOTMM M TOMOJIOTaX, M30MEPUM U H30Mepax. XUMHUYecKHe (OpMyJbl U MOJIENU
MOJIEKYJI B OPTraHUYECKOU XUMUU. Tunol ceéa3eil 6 MoNeKy1ax OpeaHu4ecKux 6eujecms.
JeMoHcTpanuu. Mozenu MoJeKyJsl TOMOJIOTOB M H30MEPOB OPraHUYECKUX COETMHEHUH.

Tema 2
Yr1eBoa0poabl M UX NpUPoaHbIe HcTouHNKH (11/17 u)

[Ipuponusii ra3. Ankansl. [IpuponHsiii ra3 kak Tommmso. IIpenMyiiecTBa IpuUpoAHOro rasa
nepes ApyruMu Bugamu Toriea. CocTaB MpUPOJHOTO rasa.

AJIKaHBbI: TOMOJIOTHYECKUH pAJl, N30MEPHS U HOMEHKJIATypa aJIKaHOB. XMMHYECKUE CBOMCTBA
aJIKaHOB (Ha MpUMeEpe METAHA M ATaHa): TOPEHUE, 3aMELIEHHUE, Pa3JIOKEHNE U AETUAPUPOBaHUE. Tunsi
Peakyutll 8 Op2aHU4ecKol Xumuu: paouKaibHulil mexanusm peakyuu. Ilpumenenue aikanoe Ha ocHoge
ceoticms. Peuwenue 3a0au Ha 661600 hopmyiL.

AJIKeHbl. DTWIEH, €ro MOJy4YeHHe (JIEerHIpUpOBaHMEM 53TaHAa U JETHjapaTalyeil 3TaHoja).
XUMHUECKUE CBOICTBA ATUJICHA: TOPEHHUE, KaUeCTBEHHbIE peakuK (o0eciBeuMBaHne OPOMHON BOJBI U
pacTBopa IEepMaHraHaTa Kajus), THApaTanus, [nouuMmepusauus. HMowuwili mexanusm peaxyui.
ITonusTHiieH, ero cBOMCTBA U IpUMeHeHUe. [[pumMenenue sTuieHa Ha OCHOBE CBOMCTB.



AJuikaauenbl U kaydyyku. [lonstue o0 anmkaaMeHax Kak yrieBOAOPOAAX C ABYMS JIBOMHBIMU
CBA3SMU. XHMMHYECKHE CBOMCTBAa OyTaauweHa-1,3 u um3omnpeHa: oOecIBEeYMBaHWE OPOMHOW BOIBI M
nojiMMepu3anus B kayuyku. Pe3una.

AJIKHMHBI. ALIETUJIEH, €ro IOoJy4yeHUEe MHUPOJIU30M MeTaHa U KapOUAHBIM CIOCOOOM.
XUMHUYECKHE CBOWCTBA AalleTUJICHA: TOpPeHHE, OOeCIBEYMBAHWE OpPOMHOW BOJBI, MPHCOSAUHECHUE
XJIOpoBOoOpoZa M ruiparauusa. [IlpumeHeHuwe aneTuieHa Ha OCHOBE CBOMCTB. Peakuus
MOJIMMEPU3ALUN BUHWIIXJIOpHAA. [10MMBUHUIXIIOpU]T U €rO IPUMEHEHUE.

Ben3on. [lomyuenue OeH3oma M3 rekcaHa W ameTuieHa. XUMHUYECKUE CBOMCTBa OeH3oua:
rOpeHue, TaloreHupoBanre, HUTpoBaHue. [IpumeHenne OeH301a HA OCHOBE CBOMCTB.

He¢1s. CocraB u nepepaborka HedTu. HedrenpoayKkTo.

demoncTpauuun. [openue Merana, sTuieHa, anerwieHa. OTHOIIEHHE METaHa, STUJICHA,
arieTusieHa W O€H30JIa K pacTBOpYy IMepMaHraHara kamus u OpomHoil Boje. [lomyueHue sTHieHa
peakuueil Jeruaparalydyd 3TaHoJa, aleTWIeHa KapOWAHbIM crocoOoMm. Pasnoxenue kaydyka mpu
HarpeBaHuM, UCIBITAHUE MTPOYKTOB Pa3NIOKEHUs Ha HenpeaenbHocTh. Komnekius 00pa3ioB Heptu u
HEPTETIPOTYKTOB.

JlabopaTopHusblie onbIThl. 1. OnpeneneHue 3JI€MEHTHOTO COCTaBa OPraHUYECKUX COCAMHEHUN.
2. UzroroBieHue Mojienei MoJIeKyll yrieBoopoioB. 3. OOHapyKeHHEe HEeNpeAeIbHbIX COSUHEHUN B
xuakux Heprenpoaykrax. 4. [lomydenune u cBoiicTBa aneruiieHa. 5. O3HaKOMIIEHHE C KOJUICKIIHEH
«HedTh 1 IPOAYKTHI €€ mepepadoTK.

Tema 3
Kucaopoacoaepxamme oprannyecKkue cCoOeIMHEHUs1 U UX NPUPOAHbIE HCTOYHUKH
(10/20 u)
EnvHCTBO XMMHYECKON OpraHW3allHd >KUBBIX OpPraHW3MOB. XUMHUYECKUW COCTaB >KUBBIX
OpPraHu3MOB.

Cnuptsl. [lonydyenue sTaHosa OpoKEHUEM IIIFOKO3bI M ruApaTanueil atuiena. ['uapoxkcuipHas
rpymnmna kak GyHkiuoHanbHas. [IpeacraBienue o BOZOPOAHOM CBsI3U. XMMHUYECKHE CBOMCTBA ATaHOJIA!
rOpeHue, B3alMOJICHCTBUE C HATpuUeM, OOpa30BaHHME IMPOCTHIX M CIIOXKHBIX 3(UPOB, OKUCIECHHE B
anprerny. IlpuMeHeHue »JTaHOIAa HAa OCHOBE CBOWMCTB. AJIKOTOJIM3M, €ro IIOCIEACTBHUS U
MpenynpexIeHuE.

[TonsiTve O TpeneNnbHBIX MHOTOATOMHBIX —CIUPTAax. [JIMIEpUH Kak IpPEACTaBUTEIb
MHOTOaTOMHBIX cnupToB. KauecTBeHHas peakuuss Ha MHOTroaTOMHble cnupThl. [IpumeHnenue
[JIALEPHUHA.

Kamennplii yrojb. ®enos. Kokcoxummieckoe nmpou3BOJACTBO U €ro npoaykuus. [lonydenue
(deHoNma KOKCOBaHMEM KaMEHHOTo yrid. B3aumHoe BiIMsHME aToMOB B MoJjekyie (¢eHoma:
B3aMMOJICIICTBIE C THAPOKCHAOM HaTpus W a30THOM kucioroil. [lomukonaeHcauus ¢enona c
dopmanpaeruiom B henonodopmanbaeruanyto cmory. [Ipumenenue genona Ha OCHOBE CBOMCTB.

Auabaeruasbl. [lonyuyeHnue anpaeruoB OKMCICHUEM COOTBETCTBYIOIIUX CIIUPTOB. XUMHYECKHE
CBOMCTBA aNbJETUIOB: OKHUCIEHHE B COOTBETCTBYIOIIYIO KHCIOTY W BOCCTaHOBIEHHE B
COOTBETCTBYIOIUHN ciupT. [IpruMeHnenue ¢popmanbaeruia u aleraibAeruaa Ha OCHOBE CBOMCTB.

KapOonoBble kucja0oTbl. [logydeHne KapOOHOBBIX KHCIOT OKHCICHMEM  ajbJIETHJIOB.
XUMUYECKHE CBOMCTBA YKCYCHOM KHCJIOTBHI: OOIIME CBOWCTBA C HEOPraHMYECKHMMH KHCJIOTaMH M
peakius stepudukanuu. IlpuMeHeHne yKCYyCHOW KHCIIOTHI Ha OCHOBE CBOWCTB. Bricuine >kupHble
KHMCJIOTBI Ha IPUMEPE NAIbMUTUHOBOM M CTEAPUHOBOM.

Croxuble 3gupsl 1 xupsl. [lomyuyeHne caoxHbIX 3(hUpoB peakiuent srepudukanyu. CloxHbie
a¢upsl B pupojie, UX 3HaUeHHE. [IpuMeHeHHe CIOXHBIX 3(PUPOB HA OCHOBE CBOMCTB. Peuierue 3adau
Ha 6b1600 (opmyn.

Kupbl kak ciaoxHble 3(pupbl. XUMHUYECKUE CBOWCTBA KUPOB: THAPOIH3 (OMBUICHHE) U
TUJIPUPOBAHME KHUJIKHUX KUPOB. IIpruMeHeHne )KupoB Ha OCHOBE CBOWCTB.



YriaeBoabl. YTINEBOABl, HX KiIacCH(UKaLus: MOHOcaxapuapl (TJIIOKO3a), AMCAXapuIbl
(caxapos3a) u monucaxapuipl (KpaxMan W IeJUIr0I03a). 3HaueHHe YIeBOJOB B KMBOM MpHpoaE U B
KU3HU YEJIOBEKA.

['moko3a — BeEmeCTBO C ABOMCTBEHHOM (YHKIMEH — adbACTHIOCHUPT. XUMHUYECKUE
CBOMCTBA TJIIOKO3BI: OKHUCJICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJIEHHE B COpPOHUT, OpoxeHue
(MO0YHOKHKCIIOE U crUpTOBOE). [I[puMeHeHue riioKo3bl Ha OCHOBE CBOMCTB.

Jucaxapuabl U noaucaxapuabl. [loHstue o peakuusx MOJUKOHJCHCAIMKA W THAPOJIM3A Ha
IpUMepe B3aMOMPEBPAIICHUIN: [II0K03a <-> MOJHCaXapH/l.

JemoncTrpanuu. OxkucieHue cnupra B anpaeruj. KadecTBeHHas peakuys Ha MHOTOATOMHbBIE
cnupthl. Komnekuusa «KameHHBIN yrosib U MPOIyKTHl ero nepepadotku». PactBopumocTs (peHomna B
BOJIe TIpU OOBIYHOM Temmeparype u npu HarpeBanuu. KauecTBeHHble peakuuu Ha (eHoma. Peakims
«cepeOpsHOro 3epKajay albJIern/I0oB U TIOKO03bl. OKHUCIEHUE albJETUI0B U TIIOKO3bl B KHCIOTHI C
nomonieio ruapokcuaa meau (11). TlonydeHne yKCyCHO-3THIIOBOTO B YKCYCHO-H30aMUIIOBOTO 3(pHpOB.
Komnnekuust a¢pupnbix macen. KauectBeHHas peakius Ha Kpaxmai.

JlabopaTopuble omnbIThbl. 6. CBoiicTBa »THIIOBOTO crnupta. 7. CBoiicTBa riuiepuHa. 8.
CaoiictBa Qopmanbiaeruna. 9. CpoiictBa ykcycHoil kucnotsl. 10. CoiictBa xkupoB. 11. CpaBHeHue
CBOMCTB pacTBOPOB MbLIa U CTUPAJIBLHOTO nopouika. 12. CpoiictBa rimoko3sl. 13. CBoiicTBa Kpaxmaiia.

Tema 4
A30Tcoep:KalHe COeHHEHNs M MX HAXOKIeHHe B KuBoi nmpupoze (5/114)

Amunbl. [lonstue o6 amuuax. IlomyueHue apomaruyeckoro amMuHa — aHWIMHA — U3
HUTpOOEH30/1a. AHWIMH KaK OpPraHMYecKoe OCHOBaHHe. B3anMHOe BIIMSHUE aTOMOB B MOJIEKYJIe
aHWIMHA: OCJIa0JIeHUEe OCHOBHBIX CBOICTB M B3auMojelcTBUe ¢ OpomHoW Bojol. IIpumenenue
aHWIMHA Ha OCHOBE CBOMCTB.

AMUHOKHCI0THI. [lonyyeHre aMUHOKHCIOT M3 KapOOHOBBIX KHUCIOT U TUIAPOJIM30M OENKOB.
XuMHUYECKUe CBOMCTBA aMUHOKUCIIOT KaK aM(OTEpHBIX OPraHUYeCKUX COEAMHEHUI: B3auMoieiicTBre
CO IIEeJNOYaMM, KHUCIOTaMHM M JPYyr ¢ ApyroM (peakuusi HojdukoHAeHcauuu). llentuaHas cBs3b U
nosinnenTtuasl. [[pumeHeHre aMHHOKUCIIOT HAa OCHOBE CBOMCTB.

beaku. Ilomydyenune OenkoB peakiued TMOJUKOHICHCAIMM aMUHOKHCIOT. IlepBuuHas,
BTOPUYHAS M TPETUYHAS CTPYKTYphl OeKOB. XUMHUYECKUE CBOMCTBA OEIKOB: rOpeHHe, JAeHaTypauus,
TUIPOJIU3 U IIBETHBIE peakinu. buoxumuueckue GyHKIIMN OEIKOB.

I'eneTn4yeckasi CBAI3b MKy KJIACCAMH OPraHNYEeCKUX COCIHHEHMI.

HyxnennoBble kuca0Tbl. CHHTE3 HYKJIEHMHOBBIX KUCIOT B KJIETKE M3 HYKJIEOTHAOB. OO0mmii
wiaH cTpoeHus Hykieotuna. CpaBHenue ctpoenus u ¢ynkuuii PHK u JIHK. Ponb HykiIeMHOBBIX
KHCIIOT B XpaHEHHUH U Mepeaaue HacieICTBeHHOW nHpopmarun. [lonsaTue o OMOTEXHOJIOTUN U TeHHOU
VUHXECHEPUH.

lemoncTpaumnu. B3anmopeiicTBMe amMMuaka W aHWIMHA C COJSHOW KHUCIOTOM. Peakims
aHWJIMHA C OpOMHOM BomOM. JloKa3zaTenbCTBO HadMuusl (PYHKIHMOHAIBHBIX TPYNI B PacTBOpax
aMHHOKHCIIOT. PacTBopeHue u ocaxaeHue 0enkoB. L{BeTHbIe peakiuu OeNKOB: KCAHTONPOTEHMHOBAs U
ouypetoBas. ['opeHue nTuubero nepa u mepcrssHod HUTH. Moaens mosekynsl JIHK. Tlepexonasr: aTanon
—» oTisieH —P> STHIEHTIHKOIE — P> aTrieHrKoyT Meau (11); sTanon —> staHans —P> 3TaHOBas
KHCJIIOTA.

JlabopaTopublie onbIThl. 14. CBolicTBa OEIKOB.
IIpakTnyeckas padora Ne 1. nentudukanus opraHMuyeckiux COeAMHEHUM.

Tema S
BuoJiornyecku aKkTHBHbBIE Oprannyeckue coennHenus (1/64)

®epmenThl. DepMeHTHI Kak OMOJIOrHYecKre KaTalu3aTopbl 0enkoBoii npupoibl. OcoOeHHOCTH
¢ynknuonupoBanus (epmeHTOB. Poib (epMEHTOB B KH3HEICATEIHHOCTH JKHBBIX OPTaHU3MOB H
HapOJHOM XO35IHCTBE.



Buramunsbl. Ilonsarue o Buramunax. HapyiieHnus, cBsi3aHHble ¢ BUTAMHUHAMHU: aBUTAMHHO3BI,
TUIOBUTAMUHO3bl U TUIEpBUTAMUHO3bl. Butamun C Kak MpeacTaBUTENb BOJOPACTBOPUMBIX
BUTAMHHOB M BUTAMUH A KaK IPEJICTABUTEIb KUPOPACTBOPUMBIX BUTAMHHOB.

I'opmownsl. [ToHsATHE 0 TOPpMOHAX KaK T'YMOPAJIbHBIX PEryisiTOpax >KU3HEICATEIIbHOCTH >KUBBIX
opranu3mMoB. WHCYTWH W aJpeHAIMH KaK MpeAcTaBUTEIN TopMoHOB. [Ipodumaktuka caxapHOTO
nuadera.

JlekapctBa. JlekapctBeHHass ~Xumus. AcnupuH. AHTHOMOTHKM ¥ AWCOAKTEPHO3.
Hapxotuueckue Bemectsa. Hapkomanus, 6opr6a ¢ Heil u npoduiiakTuka

JdemoncTpauuun. PasoxkeHue nepokcuaa BOJOpOAa KaTana3oil ChIpOro Msica M ChIPOTO
kaprodens. Komrekmus CMC, coxaepxammx »5H3uMBL Mcnbeitanue cpeasl pactBopa CMC
WHIUKATOpHOUW Oymaroi. Mmmoctpamuu ¢ (ororpagusMu >KMBOTHBIX C PasTUYHBIMU (opMaMu
aBuTaMUHO30B. KoJulekuus BUTAMUHHBIX NpenaparoB. VcmbiTaHue cpeabl pacTBOpa acKOpOMHOBOMN
KHCIIOTBl HMHJIUKATOPHOW Oymaroi. VcmbITaHWe anTedyHOro Mpernapara HWHCYJIMHA Ha OeloK.
JloMarssisi, mabopatopHasi U aBTOMOOMIIbHAS anTeuKa.

Tema 6
HckyccTBeHHDBIE H CHHTETHYECKHE MOJIUMePBI (4/5 )

HckyccTBeHnHble mnonuMepbl. [loslyueHHe MCKYCCTBEHHBIX TOJIMMEPOB, Kak HPOAYKTOB
XUMHUYECKON MOAU(PUKALIMN IPUPOIHOTO MOJIMMEPHOTO ChIpbsl. MIcKyccTBEHHbIE BOJIOKHA (aleTaTHBIN
IIEJIK, BUCKO32a), UX CBOICTBA U IPUMEHEHHUE.

CHHTETHYECKHUE IMOJIMMCPEIL. HonyquHe CHHTCTHYCCKHUX MMOJIMMCPOB peakuuiaMunu
MOJIMMEPHU3aLMH U MOJIUKOHAeHcalMU. CTpyKTypa OJUMEPOB: JTMHENHHAas!, pa3BeTBICHHAS
" IPOCTpaHCTBCHHAA. HpeIlCTaBI/ITeJII/I CHHTCTHYCCKHUX IIJIaCTMAacCC: ITOJIMOTUIICH HHU3KOI'O U BBICOKOI'O
JABJICHUS, OJUIIPOIIMIEH U NOJUBUHMWIXJI0pUA. CHHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U KaIlPOH.

JdemoncTpanuu. Koimeknus nnactmace M u3fenuii M3 HuX. KOJUIEKIIMM HMCKYCCTBEHHBIX H
CUHTETHUYECKUX BOJIOKOH M M3JEJINK U3 HUX. Pacrio3zHaBaHnEe BOJIOKOH IO OTHOIIEHHUIO K HArPEBaHUIO
U XUMHUYCCKUM pCaKTUBaM.

JlaGopaTopHsble onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3IaMy MIaCTMACC, BOJIOKOH U Kay4yKOB.
IIpakTuyeckas padora Ne 2. PacriozHaBaHuE MJaCTMAcC U BOJIOKOH.

Copaepxanue yyeoHoro kypca «Xumus 11 kiaace»
Tema 1
Crtpoenue aToma u nepuoandeckuii 3axon JI. U. MenaeneeBa (2/4 1)
OcnosHule ceedenus 0 cmpoeHuu amoma. SInpo: MPOTOHBI U HEUTPOHBI. M30TOmBL. DIEKTPOHHI.
DOnekTpoHHass 000JI0YKa. DHEPreTUIeCcKuil ypoBeHb. OCOOCHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB 4-TO U 5-T0 nepuoAoB nepuoanyeckon cuctemsl Jl. . MenneneeBa (nmepexoaHbIx
anemeHToB). [loHsATHe 00 opOutansx. S- Hp-opOUTANU. DJIEKTPOHHBIE KOHPUIYypalMd aTOMOB
XUMHUYECKUX IJIEMEHTOB.
Ilepuoouuecxuii 3axon /[. U. Menoeneesa 6 ceeme yuenus o cmpoeruu amoma. Otkpeitue . U.
MeHeneeBbIM EPUOANIYECKOTO 3aKOHA.
[Tepuonnueckas cuctema xumudeckux sneMeHToB JI. 1. MenneneeBa — rpadudeckoe 0ToOpakeHne
MEePUOINYECKOr0 3aKoHa. DU3MUECKUN CMBICI MOPSAKOBOIO HOMEpA 3JIEMEHTa, HOMEpa mepuoia u
HOMepa rpymnmbl. BaneHTHbIe 35eKTpoHbl. [IpUyrHB U3MEHEHUs CBOWCTB JJIEMEHTOB B IMEPHONAX U
rpynmnax (TIaBHBIX MOATPYNNax). 3HAYCHHE MEePUOJUYSCKOTO 3aKOHA M TMEPUOTUYECKON CHCTEMBI
xuMudeckux snemeHToB 1. 1. Menaeneesa uist pa3BUTHS HAyKU U IOHUMAHMS XUMUYECKON KapTHHBI
MUpa.
JdemoncTpauuu. Paznuanpie GopmMbl MEpUOANIECKON CUCTEMBI XUMHUYECKUX 3ieMeHToB J[. . MeH-
JIeJIeeBa.



Tema 2

Crpoenne Bemecra (11/22 u)

Honnasa xumuueckas céazv. Katnonsl u annonsl. Knaccudukanus noHoB. MIOHHBIE KpUCTAIIIMYECKHUE
peweTky. CBOMCTBA BELIECTB C 3TUM TUIIOM KPHCTAIJIMUECKUX PELIETOK.

Kosanenmnasa xumuueckasn c6s136. DNEKTpOOTPULIATENILHOCTD. [lonsipHas U HenossipHas KOBAaJEHTHbBIE
cBsi3u. Jlunosns. IlonsipHOCTB CBSI3UM U MONSAPHOCTH MOJIEKYJbl. OOMEHHBIM M TOHOPHO-AKIEITOPHBIN
MEXaHU3MBbl O00pa30BaHMs KOBAICHTHOM CBA3H. MOJIEKYISIpHBIE W aTOMHBIE KPHCTAJTMYECKHE
peweTky. CBOMCTBA BELIECTB C 3TUMM TUIIAMH KPUCTAINIMYECKUX PEILETOK.

Memannuueckasa xumuueckas cea3b. OCOOEHHOCTH CTPOEHHUS aTOMOB MeTauloB. MeTannudeckas
XMUMUYECKas CBSI3b U METAJUIMYECKas KpUCTaJIMueckas peuierka. CBONCTBA BEIECTB C 3TUM THUIIOM
CBSI3H.

Booopoonas xumuueckas céa3b. MeXMOJEKYyIsIpHas U BHYTPUMOJEKYJSIpHAs BOAOPOAHAs CBS3b.
3HaueHue BOJIOPOIHOM CBSI3U Ul OpTraHU3aluu CTPYKTYp OMOMOIMMEPOB.

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

ITpumepbl ra3o00pa3HbIX NMPHUPOJIHBIX CMECEW: BO3AYX, NPUPOAHBIA Tra3. 3arps3HeHue armochepbl
(KUCTIOTHBIC TOKAH, MapHUKOBEIH 3 dekt) n 6oprda ¢ Hum. [lpeacraButenu razoo0pa3HbIX BEIIECTB:
BOJIOPOJI, KUCIIOPO/I, YTIIEKUCIBIN Ta3, aMMHaK, 3TUJIeH. VX noiaydyeHnue, coOupanue U pacrio3HaBaHue.
Kuokoe cocmosnue eewgecmea. Bona. Ilorpedienue Boabl B ObITY U Ha Mpou3BojacTBe. KeCTKOCTh
BOJIbI U CHOCOOBI ee ycTpaHeHHs. MUHepallbHbIe BOJIbl, X HCIIOJIb30BAHUE B CTOJOBBIX M JIEUEOHBIX
uensix. JKuikue KpucTauisl U UX IPUMEHEHHUE.

Teepooe cocmosanue sewecmea. AMop(hHbIE TBEp/ble BELIECTBA B IPUPOJE U B XKHU3HHU UEJIOBEKa, UX
3HaYeHHUE U NpuMeHeHne. Kpucrtaiinieckoe CTpOeHUE BELIECTBA.
Hucnepcnvie cucmemvl. IloHsTHE O TUCHEpCHBIX cucTeMax. JlucmepcHass (asa M JUcrepcHOHHas
cpena. Knaccugukanus AMCTIEpCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOr0 COCTOSIHUS TUCHIEPCHOU
cpeabl U aucrepcuoHHol (assl. ['pybonucnepcHble CUCTEMBI: SMYIIBCUH, CYCIIEH3UH, a9PO30JIH.
ToHKOIMCTIEPCHBIE CUCTEMBI: T'eJIN U 30JIH.

Cocmas sewjecmea u cmeceii. BemecTBa MOJNEKYISIPHOIO M HEMOJEKYJISIPHOTO CTPOCHMs. 3aKOH
MIOCTOSIHCTBA COCTaBa BellecTB. [IoHsATHE «10Js» U €€ Pa3HOBUIHOCTH: MaccoBasi (J10Jis1 3JIEMEHTOB B
COECUHEHUH, J0JIsI KOMIIOHEHTa B CMECH — JOJs INPUMECEH, N10JI1 pacTBOPEHHOIO BEILIECTBA B
pacTBope) U 00beMHasl.

JlemoHcTpanuu. Mojenb KpUCTAJUIMYECKOM pemeTku xjopuaa HaTpus. OOpaslbl MUHEpANoB ¢
WOHHOW KPUCTANTMYECKON PEIETKON: KaJblUTA, TAINTA. MOJIENIN KPUCTANINYECKUX PEIIETOK «CyXO-
ro gpjaa» (WM moja), anMasa, rpaputa (wid kBapua). Mojenb MoJspHOro odbema razoB. Tpu
arperaTtHeIX COCTOSIHMSL BOJbl. OOpaslbl HakKUMM B YaHMKE M TpyOax IEHTPAIbHOTO OTOIJICHHMS.
KectkocTh BoJbI U criocoObl ee yecTpaneHus. [IpuGopsl Ha kuaKUX KpucTamuiax. O0pasibl pa3InyHbIX
JUCIIEPCHBIX CHCTEM: 3MYJBbCHW, CYCIEH3MH, a’po3onel, reinerd u 3onen. Koarymsanus. CruHepeswuc.
S¢dext Tunnans.

JlabGoparopHbie ONBITHI

1.ITomyyenue, cobupanue 1 pacro3HaBaHHE I'a30B.

2. McnblTaHnEe BOJBI HA )KECTKOCTh. Y CTPAaHEHUE KECTKOCTH BOJIBI.

3. O3HaKOMJIEHHE C MUHEPAJIbHBIMH BOJAMH.

4. O3HaKOMJICHHUE C JUCTIEPCHBIMU CUCTEMaMH.

Tema 3

Xumnueckue peaxun (10/20 1)

Peaxyuu, uoywue 6e3 usmenenus cocmasa eeujecma. AMIOTPONUS U AIJIOTPOIHBIE BUAOM3MEHEHHUSI.

[IpuuuHBl auIOTpONUM Ha MpuMepe Moaudukanmii Kucioponaa, yriepoma u ¢ochopa. O30H, ero

Ouosoruyeckas poiib. Mi3omepsl U u3oMepus.

Peaxyuu, uoywue c usmenenuem cocmasa eewyecme. Peakiiuy COeIMHEHMS, PA3I0KEHMS, 3aMELICHUS

1 oOMeHa B HEOPTraHWYECKOW M OPTraHMYECKON XUMUHU. Peakiuu 7k30- U sHg0TepMHUUYecKue. TeroBoi
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3pPEKT XUMHUECKOW PEaKUUW M TEPMOXMMHUYECKUE ypaBHEHHs. Peakiuu ropeHus, Kak YacTHBIN
Cly4daidl 9K30TePMUYECKUX PEaKIUM.

Ckopocmb  xumuueckoti peakyuy. CKOPOCTb XUMHUYECKOW peaklUMU. 3aBUCUMOCTb CKOpPOCTHU
XUMHUYECKON PeaKUUy OT IPUPOABI PEAarMPYOLIUX BEUIECTB, KOHUEHTPALUU, TEMIEPaTyphl, IUIOMAIN
IIOBEPXHOCTU CONPUKOCHOBEHUS WU Karajau3aropa. Peakunuum romo- u rereporeHsble. [loHsTue o
Kartaau3ze u Karaiauzatopax. {DepMmMeHTH Kak OMOJOrMYECKHE KaTalu3aTopbl, OCOOEHHOCTH HX
(byHKIIMOHUPOBAHUSI.

Obpamumocmsv xumuyeckux peaxyuti. Heodpatumelie 1 oOpatumMbie XumMuueckue peakuuu. CocrosiHue
XUMHAYECKOTO PAaBHOBECHS JJIsi 00PaTUMBIX XUMUYECKUX peakiuid. CriocoObl CMEIIeHUs] XUMUYECKOTO
paBHOBecHsl Ha TMpuMepe CcuHTe3a ammuaka. [loHsTHe 00 OCHOBHBIX HayudHbIX MPHUHLHUIAX
IIPOM3BOJICTBA HA IPUMEPE CUHTE3a aMMHAaKa WJIM CEPHOM KUCIIOTHI.

Hctunnabie pacTBopbl. PacTBOpuMOCTS U KilacCU(UKALIKA BEIIECTB M0 ’TOMY IPU3HAKY: PACTBOPUMEIE,
MajopacTBOPUMbIE U HEPACTBOPUMBIE BEILIECTBA.

Tuoponus opeanuueckux u Heopeanuveckux coeounenuii. HeoOpatumblii rugponus. OOpaTUMbIN
ruapoau3 cojeil. ['maponan3 oOpraHMd4ecKuxX COEJUHEHUM U €ro MpakTU4YEeCKOe 3HAdYeHHue s
MOJIyYEHUS TUAPOIIM3HOTO CIUPTA U MbLja.

Oxucaumenvro-eoccmanosumenvrvle peaxyuu. CreneHb okuciaeHus. OrnpeneneHue CTENeHU
okucienus no Qopmyne coenvHeHus. [loHaTre 00 OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUSAX.
OxucieHre 1 BOCCTAHOBJIEHHUE, OKUCIUTENb U BOCCTAHOBUTENb.

Onexmpoau3z. DIEKTPOIN3 KAK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN IIpOLEcC. DIEKTPOIN3 pacIljlaBOB
U PAcTBOpPOB Ha mpumepe xjopuaa Harpus. [lpakTuyeckoe NPUMEHEHHME 3JIEKTPOJu3a. OJeK-
TPOJIUTUYECKOE MOITYYEHUE AITFOMUHUS.

JleMoHcTpanumu. 3aBUCHUMOCTh CKOPOCTH pPEaKLMM OT NPUPOJbI BEUIECTB HA IpUMEpE
B3aUMOJICMCTBUSL PACTBOPOB Pa3IUYHBIX KHUCIOT OJUHAKOBOM KOHILIEHTPALIMM C OJMHAKOBBIMHU
rpaHyjliaMd IIMHKAa M B3aUMOJEHCTBMSI OJAMHAKOBBIX KYCOUYKOB pPa3HBIX METAJUIOB (MarHus, LMHKa,
JKelle3a) C COJSHOM KHUCIOTOM. B3aumoneicTBHE pPAacTBOPOB CEPHOM KHCIOTBI C PACTBOPAMH
THOCYJb(aTa HATPUS PA3IUYHONW KOHIEHTpaluu U TemnepaTypsl. [Ipumepsl HeoOpaTUMbIX peakuui,
UAyIHMX ¢ oOpa3oBaHMEM OcCajKa, ra3a WM BOAbl. B3auMmopeicTBue NHUTHS W HATPUS C BOJOM.
OO0pa3ubl KpUcTaLUIOrUapaToB. VcnbiTaHe pacTBOPOB MEKTPOIUTOB M HEIEKTPOIUTOB Ha MPEAMET
JUCCOIMAMU. 3aBUCUMOCTh CTEIEHU DJIEKTPOJIUTUYECKOW JUCCOLMALMUA YKCYCHOM KHCJIOTBI OT
pasz0aBnieHust pactBopa. ['maponus kapouaa xameiusa. ['uaponn3 kapOOHATOB MICTIOYHBIX METAIOB U
HutpatroB 1wmHKa win cBuHOA (). Ilomyuenume wmbima. Ilpocreiiiyie OKHUCIUTENHLHO-BOCCTA-
HOBUTEJIbHbIE pPEaKIMM: B3aWMOJEWCTBHE ILIMHKA C COJIIHOM KHCIOTOM M Keje3a C pPacTBOPOM
cynbpata meau (ll). Mogenb snexTponuzepa. Mopaenb SJEKTPOIM3HOW BaHHBI ISl TONyYEHUS
ATFOMUHMUSL.

JlaGopaTopHbIe ONBITHI.

5. Peaknus 3aMeIieHUs] MEIU KEJIE€30M B PAaCTBOPE METHOTO KyIopoca.

6. Peaxmuu, unyime ¢ o0pa3oBaHHEM OcajiKa, ra3a U BOJBI.

7. Ilonnyyenue Bo1OpOia B3aUMOJEHCTBUEM KUCIOTHI C LIMHKOM.

Tema 4

BemecTBa u ux cBoiicrBa (11/22 u)

Memanner. B3auMopelicTBe METaUIOB ¢ HEMETAUIaMU (XJIOPOM, Cepod U KuciopoaoM). Bzaumo-
NEMCTBUE WIEJIOYHBIX U IIEJIOYHO3EMENBHBIX METAUIOB C BOJOW. OJIEKTPOXUMHYECKHM Pl
HaNpsDKEHUA ~ METAJUIOB.  B3ammojaeicTBHE METauioB C  pacTBOpaMH  KHUCIOT M COJICH.
AnromuHOTepMEsL. B3anMoeiicTBre HATPHS ¢ ATAHOJIOM U (PEHOJIOM.

Kopposust meramios. [ToHsITHE 0 XMMHUYECKON M JIEKTPOXUMHUECKOM KOPPO3UH MeTaIoB. CriocoObl
3alUThl METAJIJIOB OT KOPPO3HH.

Hememannwi. CpaBHUTENbHASI XapaKTEPUCTUKA TAJOICHOB KaKk HambOosee TUIMUYHBIX MpeacTaBUTeNeH
HeMeTauioB. OKUCIUTEIbHBIE CBOMCTBA HEMETAIJIOB (B3aMMOJIEUCTBUE C METaUIAMH U BOJOPOIOM).
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BoccranoButenbHbIe CBOMCTBA HEMETAIIOB (B3aWMOJEHCTBHE C 0oJsiee 3IIEKTPOOTPHLIATEIEHBIMU
HEMeTallJIaMH U CIO0XHBIMU BEIIECTBAMHU-OKUCIUTEISMU ).
Kucnomur neopeanuueckue u opeanuueckue. Knaccuduxanus Kucaor. XMMUYECKUE CBOHCTBA KUCIIOT:
B3aUMOJICHCTBUE C METAJUIaMU, OKCHJIAMHU METAJUIOB, TMAPOKCUAAMH METAJJIOB, COJSIMHU, CIUPTaMHU
(peaxmust stepudukayun). Ocodbie CBOMCTBA a30THOM U KOHLIEHTPUPOBAHHOMN CEPHOI KUCIOTHI.
OcHosanus Heopeanuyeckue u opeanudeckue. OCHOBaHUS, UX Kiaccupukanus. XMuMHUYECKHe CBONCTBA
OCHOBAaHMM: B3aUMOJICHCTBUE C KHCIOTAMHM, KHCIOTHBIMM OKCHJIAMH M COJSIMHU. Pasnoxenue
HEPaCTBOPUMBIX OCHOBAHMIA.
Conu. Knmaccudukanust coneii: cpeHue, KUCIble 1 OCHOBHbIE. XUMUYECKHE CBOMCTBA COJE: B3auMO-
NEUCTBUE C KUCIOTaMH, LIeI0YaMu, MeTalulaMu U cojisiMu. [IpencraBurenu cojieil U MX 3HAYEHUE.
Xnopuna HaTpusi, KapOboHAT Kanbius, Gocdar xkanpius (CpeaHUE COJIM); TUAPOKAPOOHATHI HATPUS H
aMMOHHUS (KHCJIBIE COJIH); THaApoKcokapOonaT Meau (1) — mamaxut (OCHOBHAs COJIB).
KagecTBeHHBIE peakiuyu Ha XJIOPHI-, CylIb(ar-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KaTHOHBI
xenesa (1) u (111).
T'enemuueckasn cea3b medxcoy KIAccamu HeOp2aHu4yeckux u opzanuyeckux coeounenuil. llonarue o
FEHETUYECKON CBSI3M M TEHETUYECKHX psaax. ['eHeTmyeckuid psia Meramia. ['eHeTHueckuil psij
HeMmeTai1a. OcOOEHHOCTH T'€HETUUECKOT 0 PsiJia B OPraHUYECKON XUMUH.
Jemoncrpanuu. Komnekuuss oOpa3noB MeTamnoB. ['OpeHHe MarHusi M aJIIOMHHHS B KHUCJIOPOJE.
B3auMozeicTBue  IIENOYHO3EMENBHBIX  METALUIOB €  BOJAOM. B3aumopneiictBue Meau ¢
KOHLICHTPUPOBAHHOM a30THOU KUCIOTOM. Pe3ynbTaTsl KOPpO3MM METAIIOB B 3aBUCUMOCTHU OT YCJIOBUMI
ee nporekaHus. Komiekuust oOpa3noB HemerauioB Pas30aBiieHHe KOHLEHTPUPOBAHHOM CEpPHOM
KHUCJIOTHI. B3anmoielicTBie KOHUEHTPUPOBAHHOW CEPHOM KUCIOTHI C CaXxapoM, LEJUII0JI0301 U MEBIO.
OO0pa31pl IPUPOAHBIX MUHEPATIOB, COJIEPKAIIUX XJIOPU] HATPU, KapOOHAT KaibLus, GochaT KalbIusl
u ruapokcokapbonar meau (l1). OOpasupl MUIIEBBIX MPOIYKTOB, COJAEPKAIIMX THUIPOKAPOOHATHI
HaTpUs. U aMMOHUS, UX CIIOCOOHOCTh K Pa3JIOKEHUIO NMpPHU HArpeBaHUU. ['allleHue cOobl YKCYCOM.
KauecTBeHHbIEe peakiii Ha KATUOHBI U AHUOHBI.
JlaGopaTopHbIe ONBITHI.

8. HcnpiTaHue pacTBOPOB KUCIOT, OCHOBAHUH U COJIEH MHAUKATOPAMH.

9. B3aumopeiicTBre CONSIHON KUCIOThI U PACTBOPA YKCYCHOM KUCIIOTHI C METAJIJIAMH.

10. B3anmopelicTBHE CONITHOM KUCIIOTBI M pACTBOPA YKCYCHOM KUCIIOTBI C OCHOBAaHUSIMH.

11. B3anmopaeicTBre COJISTHON KUCIIOTHI M PACTBOPA YKCYCHOW KUCIIOTHI C COJISIMH.

12. ITony4yeHnue 1 cBOICTBAa HEPACTBOPUMBIX OCHOBAHUM.
IIpakTnueckas padora 1. Uncrpykraxx no Tb. Pemenue skcnepuMeHTalbHBIX afad MO TeMe
«MerTanibl U HEMETAIIIbD)
IIpakTuyeckass padora 2. HMuctpykraxxk mno Tb. Pemenume »sKcriepuMEHTANbHBIX 3aJad  Ha
UACHTU(DUKAIINIO OPTaHUYECKHX U HEOPTaHUYECKUX COeTMHEHUH.

Y4yeOHo-TeMaTHYECKNI JIAH

10 kace
Ne Tema KonnyectBo yaco™ B ToM uncne
n/m ITo ITo [IpakTnueckux | KOHTpOJIBHBIX
nporpamMMe | pabouei pabot pabot
0.C. porpamme
["abpuensna
Beenenne 1/1 1/1
1 | Teopust cTpoeHus 2/6 2/8
OpraHUYEeCKUX
COCIMHEHUI
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2 | YB u ux npupoaHbie 8/16 11/17 1

HUCTOYHHUKU
3 | Kucnopoacoaepxaiiue 10/19 10/20 1
OpraHMYeCKHe
COCIMHEHUS
4 A3oTComepIKaline 6/9 5/11 1

COCIUHCHHUA U UX
HAaXO0X/ICHHUE B KHBOM
npupoie

5 Buonornuecku aktuBHble | 4/8 1/6
OpraHMYECKHE BEIIECTBA

6 | MckyccTBEeHHBIC U 317 4/5 1 1
CHHTETHUYECCKHUEC
HOJTHMEPBI

Htoro 34/68 34/68 2 3

*konuuecTBo uacoB A 10 kinaccos: 34/68
Yye0HO-TEeMAaTHYECKUH NJIAH

11 kaace
Ne Tema KonnyecTBo yacos B ToM uncne
/i ITo ITo [Ipaktruecku | KOHTpOJIBHBIX
nporpamme | pabouyeit X paboT pabort
O.C. IIporpaMm
['aOpuensiHa | e
1 | Ctpoenue aToma u 3/6 2/4
MEePUOINYECKHUI 3aKOH
JI.. MenneneeBa
2 | CTpoeHue BelecTBa 14/28 11/22
3 | XuMuYecKkue peakiuu 8/16 10/20
BerectBa 1 ux cBOMCTBA 9/18 11/22
Hroro 34/68 34/68 2

10.

11.

12.

13.
14.

Onucanue yueOHO-MeTOANYECKOT0 U MATEPUAIBLHO-TEXHHUYECKOI0 o0ecrevyeHnst
00pa3oBaTeIbHOTO MpoIecca
-YMK:
I'abpuensu O.C., MackaeB @.H. u np. Xwumusa. 10 xmacc. [IpoguiibHblil ypoBeHb: y4eOHUK st
obmeo0pazoBarenbHBIX yupexaenuii /.— M.: Ilpoda, 2014
INabpuensu O.C., A.B. AmykoBa. Xumus.10 kinacc: pabouas terpaap k yueOuuky O.C. T'aGpuensina
«Xumus. 10 knacc. bazosslit yposens. -M.: JIpoda, 2013
-Metoanueckue nmocooust
labpuensu O.C., OctpoymoB W.I'. Metonudeckoe mnocobue mns yuutens: HactonpHas kHHra
yumrtens. Xumus. 10 kimace/ M.: [Ipoda,2006
Psi6oB M.A. YueGHO-MeTOquueckuii kKomruiekT. COOpHUK 3aJaHMii U YHOPaKXHEHUH MO XUMUHU K
yuebHuky O.C.I'abpuensina u ap. «xumus.10 knace». -M.: Ipoda. U3znarensctBo «Ok3amen»,2008
Cyposuesa. P. I1. Tectsl o xumun. 10 kinacc: YaeOHO-MeTonuyeckoe nmocodue.- M.: JIpoda, 2000
Xomuenko W.I'.. Pemenme 3amau mo xumuu. 8-11 (pemenus, meroawku, coBeThl). -M.:. OOO
«M3pareascteo HOBA S BOJIHA».2005
-JlupakTuyeckuii MaTepuas
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15. TI'abpuensn O.C., OctpoymoB WN.I'. Oprannueckass Xumus B TECTax, 3ajayax, ynpakHeHusx. 10 ki —
M.: Ipoda, 2005.
16. XKypun A.A.. 3ajanus u ynpaxHeHHUs 10 XMMUH. [lunaktudeckue Marepuansl st ygamumxcs 10-11
kiaccoB. -M.: llIkonwsHas npecca,2005
17. Kysuenosa H.E., JI€Bkun A.H.3agaunuk no xumun g yyammxcs 10 kiacca o61eo0pa3zoBaTeabHbIX
yupexaenuii: [IpodunbHeiii ypoBens. — M. :Benrana-I"pad, 2007/
18. Tectsl mo xumun: 10-if ki1.: k yueOnuky O.C.I'abpuensna u ap. «Xumus. 10 xmace» / M.A.Ps60s,
P.B. JIuasko, E.}FO.HeBckas. — M.: «3x3amen», 2006. — 158 c.
-JJIeKTPOHHBIE pecypcChl
-www.alchimic.ru
-WWW.XUMHUK.IU
JonotHUTE/ILHBIE pecypChl
-CA-nucku: Xumus obmras u Heopranuveckas. 10-11 kmace.
- Opranunyeckas xumusd. 10-11 knacc
-Xumus. 1C. Penetutop
-Xumus (8-11 knacc). Bupryansnas naGopatopust
-Xumust. 8-11 kmace
-OTKpbITast XUMUS
-Xumus. [loaroroska k EI'D.5 6amnos. U3a-Bo «Tpurony, 2006

q)OpMBI KOHTPOJIHA

®opMbI M MeTO/IbI PA0OTHI: JIEKIUH, CEMUHAPbI, UHIMBUyalbHbIE KOHCYJIbTAIUH, TOJATOTOBKA
K OJIUMIHAJaM, O0BSICHUTENIbHO-WUTIOCTPATUBHBIE, TPAKTUYECKHE PAOOTHI.
®opMbI KOHTPOJIsSI: (DpOHTANBHBIM Onpoc, KOHTposibHbIE padoTel o KTII, mpomexxyrouHoe

tectupoBanue. Ilo miany padotst MO ecTecTBEHHO-3KOHOMUYECKOTO [IUKIIA - BXOJAIINN, pPyOexKHBbIH,
HUCXOIAIINNA KOHTPOJIb.
®opma UTOroBOM aTTecTallMi — KOHTPOJIbHAs padoTa.

Cucrema OLeHKH 110 peMeTy:

1. OueHka ycTHOrO 0TBeTa

OTmerka «5»:
- OTBET MOJHBIN U NPAaBUIbHBINA HA OCHOBAHUM U3Y4YEHHBIX TEOPUI;
- MaTepHal U3JI0KEH B ONPEIEICHHON JIOTMYECKOM MOCIeI0BaTeIbHOCTH, JIUTEPATYPHBIM S3bIKOM;
- OTBET CAMOCTOATEIIbHBIM.

OT1BeTr «4»;
- OTBET MOJHBIN U NPAaBUIbHBINA HA CHOBAHUY MU3YyUEHHBIX TEOPHIL;
- MaTepHuall U3JI0KEH B ONPEAESIEHHON JIOTUYECKON MOCIeA0BATEIbHOCTH, MPU ATOM JOMYILEHBI JIBE-
TPH HECYIIECTBEHHbIE OIINOKH, UCIIPABICHHBIE MO0 TPEOOBAHUIO YUUTEIIS.

OT1merka «3»:
- OTBET HOJHBIHN, HO IIPH ATOM JIOIYILIEHA CYIIECTBEHHAsl OLIMOKA MIIM OTBET HETIOJHBIN, HECBA3HBIM.

OTmerka «2»:
- TpU OTBETE OOHAPY)KEHO HETMOHMMAaHHUE y4allluMCs OCHOBHOTO COJIepKaHHs y4yeOHOro marepuaia
WM JTOMYIIEHbI CYHIIECTBEHHbIE OIIMOKU, KOTOPbIE y4yalllUics HE MOXKET UCHPAaBUTh MPU HABOMASIIUX
BOIIPOCAX YYUTEINsl, OTCYTCTBUE OTBETA.

2. OneHka IKCIepMMEeHTAJIbHbIX YMEHHU I

OreHKa CTaBUTCSA HA OCHOBAaHMM HAOJIOACHUS 32 YUALIUMUCS U MUCbMEHHOTO OTYeTa 3a padory.

Ormerka «5»:

- paboTa BBIMIOJHEHA MOTHOCTHIO M MTPABUIIBHO, CJICNIaHbl IPAaBUIIbHbIC HAOIIOACHUS 1 BHIBOJIBI;
- OKCHEPUMEHT OCYIIECTBJIEH MO IUIaHy C YYE€TOM TEXHHUKH O€30MacHOCTH M MpaBHJI pabOThl C
BEIIECTBAMH U 00OPYIOBaHUEM;

13


http://www.alchimic.ru/

- MPOSIBJICHBI OPTaHHU3AIMOHHO - TPYJIOBBIC YMEHHUS, MOACPKUBAIOTCS YHUCTOTa pabodyero mecra u
MOPATIOK (Ha CTOJIE, SKOHOMHO HCIOJIB3YIOTCSl PEaKTHBBI).
OT1MmeTKa «4»:
- paboTa BBINIOJIHEHA MPABUIBHO, CHENaHbl MPaBWIbHbIE HAOIIOACHHS U BBIBOJBI, HO MPU ITOM
AKCIIEPUMEHT MPOBEJEH HE IMOJHOCTHIO WM JOMYIIEHBI HECYIIECTBEHHBIC OIMMMOKH B paboTe C
BELIECTBAMH U 000PYAOBAHUEM.
OT1meTka «3»:
- paboTa BBIMIOJIHEHA MTPABUJILHO HE MEHEE YeM HAIOJIOBHUHY WJIM JOIYIleHa CYIIeCTBEHHAs OIHUOKa B
XO0JIe IKCIIEPHUMEHTa B OOBSICHCHHH, B O(QOpPMIIEHUU pPabOThl, B COOJIIOJICHUU MPABWI TEXHUKU
6e3omacHOCTH Ha paboTe ¢ BeuecTBaMu U 000pyIOBaHUEM, KOTOpask UCHPABIAETCS MO TPeOOBAHUIO
YUUTEISL.
OT1MmeTKa «2»:
- gomyiieHbl 1Be (M Oosee) CylecTBEHHbIE OIIMOKHM B XOJE: SKCIEPUMEHTAa, B OOBACHEHHH, B
odopmiieHnn paboThl, B COOTIOCHUH MPABHJI TEXHUKH 0€30MacHOCTH MpH padoTe C BellecTBaMH U
000pyIOBaHUEM, KOTOPBIE YJAIIUHCS HE MOXKET UCIIPABUTH JIaXKe TI0 TPCOOBAHHIO YIUTEIIS;
- paboTa He BBINIOJIHEHA, Y YYalllerocs OTCYTCTBYET IKCIIEPUMEHTAIbHbIC YMEHUS.
3. OneHka yMeHMii peliaTh pacueTHbIE 3a1a4H
OT1meTka «5»:
- B JIOTHYECKOM PACCYKJICHUU U PEIICHUH HET OIMMOO0K, 33a/a4a perieHa palioOHAIbHBIM CITIOCOO0M;
OT1meTka «4»:
- B JIOTHYECKOM pACCYXJICHUM W pEHICHHs HET CYNICCTBCHHBIX OMMOOK, HO 3ajJada pelieHa
HEpalMOHAIBHBIM CIIOCOO0M, UJIH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIUOOK.
OT1meTka «3»:
- B JIOTHYECKOM PACCYKJIEHUHU HET CYIIECTBEHHBIX OIMOOK, HO JOMYIEeHa CYIIECTBEHHAsl OIIMOKa B
MaTEeMaTHYECKHUX pacyeTax.
OTMmeTKa «2»:
- IMEETCS CYIIECTBCHHBIC ONMTUOKH B JIOTHUECKOM PACCYKICHHUH U B PEIICHUY;
- OTCYTCTBHUE OTBETA Ha 3a/IaHUe.
4. OueHKAa MICbMEHHBIX KOHTPOJIbHBIX PadoT
OT1meTka «5»:
- OTBET MMOJHBIN U MPABUIBHBINA, BO3MOXKHA HECYIIECTBEHHAS OITHOKA.
OT1meTka «4»:
- OTBET HETIOJTHBIN WIIH JOMYIIEHO He 00JIee IBYX HECYNIECTBCHHBIX OMIHOOK.
OT1meTka «3»:
- paboTa BBITIOJTHEHA HE MEHEe YeM HAITOJIOBHUHY, JIOMYIIICHA OJ[HA CYIICCTBECHHAS ONTUOKA U TIPH 3TOM
JIBE-TPHU HECYIIIECTBEHHEIE.
OTmerka «2»:
- paboTa BBINIOJIHEHA MEHBIIIE YeM HAIOJIOBUHY WU COJACPKUT HECKOIBKO CYIIECTBEHHBIX OIIHUOOK;
- paboTa He BBITIOJTHEHA.
[Ipu omeHKE BBIMOJIHEHUSI MHUCHMEHHON KOHTPOJIBHOW PaOOTHl HEOOXOAWMO YUUTHIBATh TPeOOBaHUS
eAMHOro opdorpadpuyeckoro pexxuma.
5. OueHka TecTOBBIX padoT
TecTbl, cocrosie W3 TMATH BOINPOCOB MOXKHO HCIIOJIB30BAaTh IIOCIIE HM3YUEHUS KaKJOTO
Matepuana (ypoka). Tect uz 10-15 BompocoB HCIONb3yeTcs s MePUOIUIecKoro KOHTpost. Tect u3
20-30 BompoCOB HEOOXOIMMO HCIIONIB30BATh JUISI UTOTOBOTO KOHTPOJISI.
[Tpu oreHUBaHUY UCTIONB3YETCs CIEAYIOIIAs IIKaja:
Ormerka «5»:
80% u Gosiee BBIIOIHEHO MPABHIBHO
OrmeTka «4»:
70%-80% BBINOJIHEHO PABUIBHO

OTMeTKa «3»:
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60% -69% BBITIOIHEHO PABUIBHO
OrMmerka «2»:
BBINOJIHEHO NIPaBUIIbHO MeHee 60%

Cnucok aureparypsl

Jluteparypa, peKOMeHI0BAHHAS JJIl y4AIMXCS:

Xumusa.10-11 kmacc. ba3oBelii  ypoBeHB: Y4EOHHMK Il 0OIIEOOpa30BATCIBHBIX — YUPEKIACHUI
/O.C.I'abpuensn. -M.: [Ipoda, 2013

Xumus. 10-11 kmace. [IpodunbHbIi ypoBeHb: YUEOHHMK I 0011€00pa30BaTEbHBIX YUPESKIACHHH /
O.C. I'abpuensn, @.H. Mackaes u ap.— M.: Ipoda, 2009.

Opranuueckasi XMMHs B TeCcTax, 3a1avax, ynpaxueHusx. 10 k. — I'abpuensu O.C., Octpoymon WN.I'.,
M.: JIpoca 2003-2005.

Tectsl mo xumun: 10-i ki1.: k yue6Huky O.C.I'aGpuensna u ap. «Xumus. 10 kmace» / M.A.Ps6os,
P.B.JInnbko, E.}O.Hesckas. — M.: «Dx3ameny, 2006. — 158 c.

3amayHuK 1Mo XuMuu it ydamuxcs 10 kimacca oOuieoOpasoBarenbHbIX yupeskaeHuil: [podunbabiii
yposenb, Ky3nenosa H.E., JIéskun A.H.- M.: Benrtana-I"pad, 2007

Marepwuans! s nmoaroroBku Kk EI'D: EI'D 2011. Xumus. TemaTrHuecKue TPCHUPOBOYHBIE 3agaHus /
H.A.CoxoioBa. —M.: Dkcmo, 2011.

Jluteparypa 1Jisl yuuTeas

Xumusa.10-11 xmacc. ba3oBelif  ypoBeHb: Y4eOHUK st  00IIE00pa30BaTENbHBIX  YUPESKICHUN
/O.C.T'abpuenss. -M.: [poda, 2013

Xumus. 10-11 xnacc. IlpodunbHblil ypoBeHb: Y4EOHUK AJisi 00IIe00pa30BaTENbHBIX YUPESKICHHNA /
O.C. I'abpuensn, @.H. Mackaes u ap.— M.: [Ipoda, 2014
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Texunveckue cpeacrea Oﬁy‘{eHI/lﬂ

Ne HaumenoBanue NuBenTapHbIi KoimuecTBo
HOMeEp
1 | ABromaTru3upoBaHHOE paboyee MECTO 1
yauTeNs (KOMIbIOTEP, MOHUTOP)
2 | Ilpoektop 1
3 | UHTepakTHBHASA AOCKA 1
4 | MOY 1
Y4yeOHoe 000pyn10BaHuE
Jlemoncmpayuonnoe ooopyoosanue u npudopul 014 Kadunema u Kon-6o Mecmo
aabopamopuu. Xpanenus
2.15.35 | Becsl anextponnsie ¢ USB-nepexogHukom 1 1.5
2.15.36 CTONMK HOIbEMHBIN 1 n/c
2.15.37 | LlenTtpudyra neMoHCTpaiMOHHAS 1 2.4
2.15.38 [IITaTB XUMHYECKHUI TEMOHCTPAIMOHHBIN 1 3.0
2.15.39 | Anmapar Ui npoBeIeHUS] XUMHUECKUX PEaKIUi 1 2.5
2.15.40 | Anmapat Kunma 1 B/11I
2.15.41 DBIUOMETP 1 1.2
2.15.42 | I'enepatop (MCTOYHHK) BBICOKOTO HANPSIKCHUS 1 2.4
2.15.43 | I'openka yHHBepcaJlbHast 15 2.4
2.15.44 | [TpuGop TS MILTIOCTPAIIH 3aBUCUMOCTH CKOPOCTH 1 2.5
XUMHUYECKUX PEAKLUN OT YCIOBUHN OKPYXKAIOLIEH CPEebl
2.15.45 HaGop my1st anekTponmn3a 1eMOHCTPAIIMOHHBIHN 1 1.1
2.15.46 | ITpuGop /1t ONMBITOB IO XUMHUH C HIEKTPUUECKUM TOKOM 1 2.5
(J1abopaTOpHBIIL)
2.15.47 | ITpuGop U1t OKUCIIEHUs CIUPTA HAJl METHBIM KaTaIu3aTOPOM 1 1.2
2.15.48 [Tpubop st moTyYeHNs raouI0IKaHOB JEMOHCTPAIIMOHHBIN 1 1.2
2.15.49 | [Tpubop 11 mosydeHHs paCTBOPUMBIX BEIIECTB B TBEPAOM 1 2.5
BUJIC
2.15.50 | YcranoBka st pUIBTPOBAHUS MOJ] BAKYYMOM 1 1.2
2.15.51 | [Tpubop [u1st ompeieIeHnst COCTaBa BO3IyXa 1 -
2.15.52 | [Tpubop 1 MILTIOCTPALIMH 3aKOHA COXPAHEHUS! MaCChl 1 2.2
BEIIECTB
2.15.53 YcraHoBKa /17151 IEPErOHKH BEIIECTB 1 1.2
2.15.54 | IIpubop 1 moy4yeHHus pacTBOPUMBIX TBepIbIX BemiecTs [IPB 1 2.5
2.15.55 | bapomerp-anepoun 1 1.5
Jlabopamopno-mexnonozuueckoe 060pyooeanue 0as Kabunema u 1adopamopuu
2.15.56 | [ludposas mabopaTopusi MO XUMHUU JIJIsl YIUTEIS 1 1.4
2.15.57 | ludposas mabopaTopusi 10 XUMHHU JJIsl YICHUKA 1 1.4
2.15.58 | Munu-skcnpecc naboparopus yaeOHas 1 14
2.15.59 | [Ipubop 1 mosydeHus rajJou0alKaHOB U CI0XKHBIX A3(PHPOB 1 1.3
J1a00paTOPHBIN
2.15.60 | Konbonarpesarenb 1 2.4
2.15.61 | DuekTporInTKa 1 2.4
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2.15.62 | bans koMOMHHpOBaHHAs JJabopaTOpHast 1 1.6
2.15.63 | Becsl aiist ChIMyYHX MaTepHajoB 1 1.5
2.15.64 | [IpubGop aJis noaydeHus razon 1 B/T
2.15.65 | [IpuGop mist mosrydeHus rajJouJ0IKaHOB JIA00OPATOPHBIN 1 1.3
2.15.66 | CniuproBKa JiabopaTopHasi CTEKJIO 2 1.2
2.15.67 | CnuproBka 1abopaTopHast JUTast 5) 1.2
2.15.68 | MaruurtHas memanka 1 2.4
2.15.69 | 'a3o0aHanmM3aTOp KUCIOPOJa M TOKCUYHBIX Ta30B C MU(PPOBOM 1 2.4
VHJMKAIMEN TIoKa3arenen
2.15.70 | Mukpockor 1iudpoBoii ¢ pyKOBOACTBOM MOJIb30BATEIIS U 5 n/c
ocoOreM JUTSl yJaIuxcs
2.15.71 HaGop m1s 9ucTKu ONTHKH 2 1.6
2.15.72 | HabGop nmocyisl 1711 peakTHBOB 2 4.2
2.15.73 Habop nocyel u mpuHaAIEKHOCTEH 151 pabOThI ¢ MAJIBIMU 2 2.1
KOJIMYECTBAMU BEIICCTB
2.15.74 | Habop npuHaIC)KHOCTEHN 1T MOHTa)Ka IIPOCTEUIITUX 1 1.3
puOOPOB MO0 XUMHUHU
2.15.75 | Habop mocyasl ¥ MPUHAJICKHOCTEH U3 MPOMUIICHA 2 1.1
(Mukposradboparopusi)
Jlabopamopuaa xumuueckas nocyoa 011 KabuHema u 1adoopamopuu
2.15.76 | KoMIUIEKT KOJIO IEMOHCTPAIIMOHHBIX 2 2.3(mr)
1.3(xp)
2.15.77 KroBera mig gaTymka ONTUYECKON IUIOTHOCTH 2 1.1
2.15.78 | HabGop npoOok pe3nHOBBIX 2 1.2
2.15.79 | Ilepexox CTEKISIHHBIH 2 1.3
2.15.80 | IIpobupka Bropua 2 2.2
2.15.81 | [Ipobupka IByXKOJIEHHAs 2 2.2
2.15.82 CoequHNUTENh CTEKJITHHBIN 2 1.3
2.15.83 Hmpun 2 1.2
2.15.84 | 3axuM BUHTOBOU 2 -
2.15.85 | 3axxum Mopa 2 -
2.15.86 | [llnaHr CUIIMKOHOBBIMA 2 1.6
2.15.87 | KommiekT CTeKITHHOM MOCYAbI Ha HMITHdax 2 1.3
JIEMOHCTPAIIMOHHBIN
2.15.88 | losupyromiee ycTpoicTBO (MEXaHUIECKOE) 2 1.2
2.15.89 | KommekT uznenuii u3 kepaMuku, gapopa u dasHca 2 1.2
2.15.90 | KommekT noxkek dapdopoBbIx 2 1.2
2.15.91 | KommiekT MepHbIX KOJIO Majoro oobema 2 2.3
2.15.92 | KomrmiekT MepHBIX KOJIO 2 2.3
2.15.93 KoMmiekT MepHBIX HJIMHIPOB MIACTUKOBBIX 2 -
2.15.94 KoMmieKT MepHBIX IWIMHIPOB CTEKIISHHBIX 2 2.2
2.15.95 | KommiekT BOPOHOK CTEKIISTHHBIX 2 2.3
2.15.96 | KoMIUIeKT mumeTox 2 2.2
2.15.97 | KoMmiekT cTakaHOB MJIAaCTUKOBBIX 2 2.3
2.15.98 | KommieKkT cTakaHOB XUMHYECKHX MEPHBIX 2 2.3
2.15.99 KoMIuiekT cTakaHYnKoOB I B3BEIIMBAHNSA 2 2.1
2.15.100 | KoMIJIEKT CTYNOK C MEeCTUKAMH 2 1.2
2.15.101 | KommuiekT mmatenen 2 1.2
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2.15.102 | Habop nuHIIETOB 2 1.2
2.15.103 | Habop uvamek Iletpu 2 2.1
2.15.104 | TpyOka cTeKJIsTHHAs 2 2.1
2.15.105 | Dkcukarop 2 1.5
2.15.106 | Yama kpucramumm3andoHHas 2 2.2
2.15.107 | I{ummsl TUTCIIbHBIC 2 1.2
2.15.108 | broperka 2 2.2
2.15.109 | IIpobupka 15 2.1
2.15.110 | banka moa peakTUBBI MOJIUATUICHOBAS 2 -

2.15.111 | banka o peakTUBBI CTCKJISTHHAS U3 TEMHOT'O CTEKJIa C 2 4.1

MPUTEPTON MTPOOKOH

2.15.112 | Habop CKIISIHOK JiJIsl PACTBOPOB PEAKTHBOB 2 4.2
2.15.113 | [1anoyka CTEKJISTHHAS 10 2.3
2.15.114 | lltatuB ajst npoOUPOK 5 2.1
2.15.115 | llltatuB 1a00pPaTOPHBIA IO XUMUHU 5 3.0
2.15.116 | KOMIUIEKT THKETOK JJIi XHMHYECKOM IMOCY/IbI JJOTKA 2 -

2.15.117 | KoMmuiekT epIieid Juist MbIThsl XUMUYECKOM MOCYbI 2 M/111
2.15.118 | KoMIUIeKT CpeACTB JUIsl HHIUBUYaTbHOW 3alTUTHI 2 4.2
2.15.119 | KoMIIIeKT TepMOMETPOB 2 2.5
2.15.120 | CymmibHas naHesb JUIst OCYIbI 1 M/II

Mooenu (o6vemnvle u niockue), HamypaivHvie 00beKmul (KOANEKYUU, XUMUYUECKUE PEaAKMUEbl)
o Kabunema u n1adbopamopuu

2.15.121 | KommiekT Mofeneil KpUCTaJUIMYECKUX PEIIeTOK 2 7.0
2.15.122 | Monenb MOJeKybl Oenka 2 6.0
2.15.123 | Habop 1u1st cocTaBieHHSI 00bEMHBIX MOJIEICH MOJICKYJT 2 n/c
2.15.124 | KoMIIeKT JijIsl MPAaKTUYECKUX paboT A7l MOJEIUPOBAHUS 1 -
MOJIEKYJI 10 HEOPTAaHUYECKOH XUMHHU
2.15.125 | KoMIuIeKT Jij1sl MpakTUYecKuX paboT JJIsl MOJEIUPOBAHUS 1 -
MOJIEKYJT IT0 OPTaHMYECKON XUMHUH
2.15.126 | HaGop a5t MOAETUPOBAHUS CTPOEHHUSI aTOMOB M MOJIEKYJI 2 n/c
2.15.127 | HaGop mMopeneii 3aBOJICKUX XHMUYECKHX aIlapaToB 2 -
2.15.128 | Habop TpacdaperoB Mozeseil aTOMOB 2 n/c
2.15.129 | HaGop asst MOAECTUPOBAHHS HJIEKTPOHHOTO CTPOCHUST aTOMOB 2 n/c
2.15.130 | KoMIUIEKT KOJIIEKIIAHA 2 6.0
7.0
2.15.131 | KoMmieKT XuMHYECKUX PEaKTUBOB 1 4.1

Inekmponnvie cpeocmea 0oyuenusn (CD, DVD, eudeoghunvmol, unmepaxmuenvie niaKamal)

2.15.132 | DnexTpoHHBIE cpeacTBa 00yUEHUS UIs KAOMHETa XUMHH 1 6.0

2.15.133 | KommiekT yueOHBIX BUJEO (GHIBMOB MO HEOPraHMYEeCKOU 1 6.0
XUMUHN n/c

Jlemoncmpayuonnule yueono-nacnaonsvie nocoous

2.15.134 | KommiekT HH()OPMAITMOHHO CIIPAaBOYHOM JIUTEPATYPHI IS 2 a/c
KaOuHeTa XUMUHU

2.15.135 | Meroanyeckue peKoMeHAaIuu K nupoBoii 1adboparopun 2 14
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2.15.136 | KommiekT nopTpeToB BETMKUX XHMHUKOB 1 n/c

2.15.137 | [TocoOwust HATJISITHOM SKCIIO3HUIINN 2 a/c

2.15.138 | Ilepmoamueckasi cucTeMa XUMHYECKHX 3JIEMEHTOB 1 5.0
JI.11.MenneneeBa (Tabnmiia)

2.15.139 | Cepust TabIUII 10 HEOPTAHUIECKON XUMHHU (CMEHHAs 2 5.0
IKCIIO3HITH )

2.15.140 | Cepwust TabaHII 110 OPraHUYECKON XUMHH (CMEHHAs 2 5.0
IKCIIO3HITH )

2.15.141 | KommiekT TpaHcrapaHToB (IPO3paYHbIX MIEHOK) 2 n/c

2.15.142 | Cepus TaOIuI] IO XUMHUYECKUM IMPOU3BOJICTBAM (CMEHHAS 2 5.0

: 9KCIIO3ULUSA)

2.15.146 | CymmnpHas naHelb Ui MOCYIbI 1 M/111

2.15.156 | DnexTpuuecKkuil akBaIUCTHUILISITOP 1 J1a0OpaHT.

2.15.157 | Hkad cymmabHBIN 1 n1a0opaHT.

2.15.158 | Anteuka repBoi OMOIIN 1 -

2.15.159 | Pe3uHOBBII IepuaTKu 2 M/II

4.1.3 Haoop Ne 1 C "Kucaors1"

Ne HaumeHoBaHue ¢acoBka KoJu-Bo mect
1 A30THAsg KHCI0Ta 0,2 1

2 OptodocdopHast Kuciaora 0,2 1

4.1.3 Habop OC Ne 1 C "Kucaorsl'" (Majbliii)

Ne HaumeHoBaHue ¢acoska Kou-Bo mect
1 CepHas Kuciora 1,8 1

2 Comnsanas Kuciiora 1,25 1

4.1.2 Hadoop OC Ne 11 "KapoOonartbr"

Ne HaunmeHoBaHue (pacoBka Koa-Bo mect
1 AMMOHWMI KapOOHAT 0,05 1

2 Kanuit kapbonar 0,05 1

3 Kanwmii rumpokapOonar 0,1 1

4 Menp (1) kapboHaT OcHOBHOI 0,1 1

5 Harpwuit kapbonat 0,1 1

6 Hatpwii rumpokapOoHat 0,1 1

4.1.2 Haoop OC Ne 12 "®ocdarsl, cHINKATHI"

Ne HaumeHoBaHue ¢acoska KoJ1-Bo mect
1 Kanwuii rugpooprodocdar 0,05 1

2 Harpwuii cunmkar, 9-BosH. 0,05 1

3 Hatpuii oprodocdar, 12-BoaH. 0,1 1

4 Harpwuit Mmonoruapodocdar 0,05 1

5 Harpuit qurunpodocdar 0,05 1
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4.1.1 HaGop OC Ne 13 "Auerarsl, poAaHuAbl, IMAHUABI"

Ne HaunmeHoBaHue (pacoBka KoJu-Bo mect
1 Kanuii anerar 0,05 1

2 Kannii rexcanmanodeppart (I1) 0,05 1

3 Kanwmii rekcanmanodeppar (I11) 0,05 1

4 Kanuit poganut 0,05 1

5 Harpwuii anerat 0,05 1

6 Ceuner (I1) arrerat 0,05 1

4.1.1 Haoop OC Ne 15 "Coennnenus xpoma'

Ne HaumeHoBaHnue ¢acoBka KoJu-Bo mect
1 AMMOHUI TUXpOMAT 0,2 1

2 Kanuii muxpomar 0,05 1

3 Kamuit xpomar 0,05 1

4 Xpowm (111 xnopun 0,05 1
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