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OOuas xapakrepucTuKa y4eO0HOro npeamera.

OCHOBHBIMU TIPOOJIEMaMU XUMUU SIBIISIOTCS U3YUYEHUE COCTAaBa U CTPOCHHS BEIIECTB, 3aBUCUMOCTH
WX CBOMCTB OT CTPOCHHMs, KOHCTPYMPOBAHHE BEIIECTB C 3aJaHHBIMU CBOWCTBaMH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEHW XUMHYECKUX MPEBPAIICHUIN U MyTeH YIpaBiICHUS UMU B LIEISAX MMOJYYCHHS BEIIECTB,
MaTepuasoB, SHEPTUU.

[TosTomy B paboueit mporpaMme Mo XMMHUHU HAIIUTA OTPaKEHUE OCHOBHBIE COJIEPKATEIbHbIC JIMHUH:

* «Bewjecmeo» — 3HaHUA O COCTAaBE U CTPOCHUU BEIIECTB, MX BAXKHEUIINX (DU3UIECKUX U XUMUUYECKUX
CBOMCTBax, OMOJOTHYECKOM JICHCTBHU,

* «Xumuueckan peakyus» — 3HaAHUS 00 YCIOBHUAX, B KOTOPHIX MPOSBIISIIOTCS XUMHUUYECKHE CBOWCTBA
BEILIECTB, CIIOCO0AX yIpaBiIeHUs XUMUYECKUMH TMPOIECCAMU;

» «llpumenenue eeuyecme) — 3HAHUS U OTBIT MPAKTHYECKON JESITEIBHOCTH C BEIIECTBAMH, KOTOPHIC
Han0oJIee YacTo yrmoTPEOISAIOTCS B MOBCETHEBHOM KU3HU, IIIMPOKO UCIOJIB3YIOTCS B MPOMBIIIJIEHHOCTH,
CEeJIbCKOM XO3SIUCTBE, HAa TPAHCTIOPTE;

* «(M3bIK Xumuuy — CUCTeMa BOKHEUIITUX MOHITUA XUMUHA U TEPMHUHOB, B KOTOPBIX OHU OTMHCHIBAIOTCS,
HOMEHKJIaTypa HEOPraHWYECKUX M OPraHWYECKUX BEIIECTB, T. €. WX Ha3BaHUs (B TOM 4YHCIE H
TPUBHAIIbHBIE), XUMHUYECKHE (DOPMYSbI W ypaBHEHHS, a TaKKe MpaBWIa MEepeBojia MHPOPMAIUUA C
POJHOTO MJIA PYCCKOTO SI3bIKA Ha SI3BIK XUMHUHU M 00PaTHO.

MecTto npeaMera B y4eOHOM ILIaHe.

Jlst 00513aTeTbHOTO M3YUeHUs y9eOHOTO TpeaMeTa «XUMHUs» Ha dTamne cpeHero oliiero oopa3oBaHus
(dhenepanbHbIi 0a3MCHBIM y4eOHBIN TUIaH AJI1 00pa3oBaTeNbHBIX yupexkaeHuid Poccutickonn denepamumn
oTBOIUT 87,5 Yacos.

@opMbI KOHTPOJISI: YCTHBIE OMPOCHI, IPOBEPOUYHBIE PAOOTHI, TECTOBBIN KOHTPOJIb, MPAKTUYECKHE U
KOHTPOJIBHBIC PAOOTHI.

Onucanue Mecta yueOHOro nmpeaMera B y4eOHOM IJIaHe.

B yLIe6HOM IJIaHC MIKOJIBbI AJI9 U3YYCHUE XUMHUH OTBEICHO

KJ1acc YacoB B HENETIO YacoB B rofg
10 1 34
11 1 34
BCEI'O 2 68

Y4eOHMKH, HCIIOJIB3YyeMble B 00pa30BaTeIbHOM Mpolecce.

PaGouasi nporpamMmma obecrieyeHa y4eOHO-MeTOAMYECKHM KOMILJIEKTOM, KOTOpPBI pEKOMEHIOBaH
MunucrepcTBoM 06pa3oBanus PO u BxoauT B (epepanbHblil epedeHb YyueOHUKOB «Xumus. 10 kimace»
n «Xumus. 11 xnace» H. E. Ky3nenosa. — 3-e uzn., nepepa6.- M.: [Ipoda, 2007.

Pe3ynbTaTbl OCBOEHUA NPOrpamMmbl



JleaTenbHOCTh YYUTENsl B 00Oy4€HUN XMMHUU B CpeiHel (IOJHOM) IIKOoJIe T0JDKHA ObITh HAIpaBJeHa Ha
JOCTIKEHHE 00YyJaroIUMUCS CIEAYIOIIUX JIUYHOCHIHBIX PE3YTbmam o6:

>

>

>

>

B IICHHOCTHO-OPUEHTAIIMOHHOW c(epe — YyBCTBO TOPAOCTH 33 POCCHUHCKYIO XHMHYECKYIO
HayKy, TYMaHU3M, OTHOLIEHUE K TPYAY, LIEJICYyCTPEMIICHHOCTD;

B TPYAOBOH cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AanbHEHIICH 00pa3oBaTenbHOU U
npoheccCHOHATEHON TPASKTOPHH;

B II03HABaTEJIbHON (KOTHUTUBHOM, WHTEIEKTyallbHOM) cepe — yMeHHE YNpaBlsATh CBOEH
[103HABATEIbHON JAEATEIbHOCTBIO.

Memanpeomemnuvimu pe3yipmamamu OCBOSHUS BBITYCKHUKaMH CTapUIeil IIKOJIbI MpOrpamMmbl IO
XUMUU SBJISIFOTCS:

>

Y VYV VYV

HUCITOJIB30BaHUC YMCHI/Iﬁ M HABBIKOB pPAa3JIMYHBIX BHIO0B I03HABATEILHOU JACATCIIbHOCTH,
MMPUMCHCHHUHN OCHOBHBIX MECTOI0B IIO3HAHUA (CI/ICTCMHO-HHq)OpMaHHOHHLIﬁ aHaJIn3,
MO/ISTUPOBAHUE) JUISI U3YUEHUS PA3IMYHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTEILHOCTH;
HCIIOJIb30BAHUEC OCHOBHBIX MHTCIIJICKTYAJIbHBIX onepaunﬁ:

dbopmMynupoBaHUE THUIIOTE3, aHAIW3 U CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMaTH3aIlus,
BBIABJICHHUEC TPUYMHHO-CIICACTBCHHBIX CBﬂBGﬁ, TIOUCK aHaJIOI'OB,

YMEHUEC rCHEPUPOBATh UJICH U ONIPEACTIATE CPEACTBA, HeO6XO}II/IMBIe AT UX pe€ajin3allvu,
YMEHHE OIpPEACATh IENH W 3a7add JeATCIIbHOCTH, BBIOMPATh CPEJICTBA peaM3alfy e U
IMPHUMCHATH UX HA MPAKTHUKE;

HCIIOJIB30BAHHUEC  PA3JIMYHBIX HCTOYHHUKOB JIA  IMOJIYYCHUS XUMUYECKOU I/IH(i)OpMaHI/II/I,
IIOHUMAHHUEC 3aBUCUMOCTU COACPKAHUA U q)OpMI)I IpCACTaBICHUA I/IHCbOpMaIII/II/I oT uenef/i
KOMMYHHKAIIUW U ajgpecara.

B oGmactu npeomemmnvix pesyibmamos M3y4cHUE XUMHUH TPEIOCTABISCT YYCHHKY BO3MOXHOCTh Ha
CTYIIEHH CpeHero (MOJTHOT0) 001Iero 00pa3oBaHusl HAYYHTHCH:
Ha 0a3060M ypogHe

1) 6 noznasamenvrou cghepe —

a) 1aBaTh OTPE/ICICHUS N3yYCHHBIM MTOHITHSIM;

0) ONMHCHIBATh JJEMOHCTPAIIMOHHBIC H CAMOCTOSTEIBHO MPOBEICHHBIE SKCITIEPHUMEHTBI, UCIIOJIB3YS
IUTSl 3TOTO €CTECTBEHHBIN (PYCCKUM, POIHOM) SI3BIK U SI3BIK XUMHU;

B) ONUCHIBATh M pa3jinyaTh U3y4CHHBIC KIACChl HEOPTaHMYECKUX U OPraHHMYECKUX COCAMHEHUIA,
XUMUYECKHE PEaKIUH;

T') KJIacCU(UIIUPOBATh U3YUCHHBIC OOBEKTHI U SIBJIICHHS;

1) HaOMIOAATh JCMOHCTPUPYEMBIE M CaMOCTOSTEIBHO TPOBOJMMEBIC OIBITHI, XUMHUYECKUE
peaKIyu, TPOTEKAIIINE B IPUPOIC U B OBITY;

€) JeNnaTh BBIBOJBI W YMO3AKIIOUEHHS W3 HAONIOJCHHWN, W3YyYCHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, IPOTHO3UPOBATh CBOWCTBA HEM3YYCHHBIX BEIICCTB [0 aHAJIOTHH CO
CBOMCTBAMH M3YYCHHBIX;

) CTPYKTYPUPOBATh U3yYCHHBIH MaTepUaIL;

3) UHTEPIPETHPOBATH XUMUYECKYIO HH(OPMAIIHIO, TOJYYCHHYIO U3 IPYTUX UCTOYHHKOB;

1) OIKCHIBATH CTPOCHHE aTOMOB 3JeMEHTOB [—IV mepuoaa ¢ MCIOJIb30BaHUEM 3JICKTPOHHBIX
KoH(uUrypaiuii aToMoB;

K) MOJIEJIMPOBATh CTPOCHUE MPOCTEHIINX MOJIEKYT HEOPraHUYECKUX U OPTaHMUYECKUX BEIIECTB,
KpPHUCTAIJIOB;

2) 8 YeHHOCMHO-0PUEHMAYUOHHOU Chepe —

AHAIIM3UPOBATD W  OLCHHUBATHL TOCJICACTBUA IS OKp}I)KaI-OH_ICﬁ Cpcabl OBITOBON M
HpOHSBO,Z[CTBCHHOfI JACATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOM C nepepa60TK0171 BCIIICCTB,

3) 6 mpyoosoii cghepe —

IIpOBOAUTD XUMHUYECKUM SKCIICPUMCHT,

4) 6 cghepe uzuueckou Kyromypor —



e O0Ka3blBaTh IIEPBYIO IIOMOIb IIPU OTPABJICHUSX, OKOTAX W JAPYrUX TPaBMax, CBA3aHHBIX C

BEIIECTBAMU M J1A00PATOPHBIM 000PYIOBAHUEM.

B pesynpraTe m3ydeHus 0a30BOro Kypca XUMHUHM BBITYCKHMK OCBOMT COJEpXKaHHUE, KOTOpOE
crocoOcTByeT (OPMUPOBAHHIO TO3HABATEIILHON, HPAaBCTBEHHOW U ACTETUYECKOW KyabTyphl. OH
OBJIQJICET CHUCTEMON XMMHUYECKMX 3HAHUM — MOHATHUSIMM, 3aKOHAMHU, TEOPUSMHU M SI3bIKOM HAYKU Kak
KOMIIOHEHTaMH €CTECTBEHHOHAYYHOH KapTUHBI MHUpPA. DTO TO3BOJHUT €My BBIpadOTaTh MOHHUMAaHUE
0OIIeCTBEHHON TOTPEOHOCTH Pa3BUTUS XMMHU KaK HAayKH, OTHOIICHHE K XHMHH KaK BO3MOXXHOU
obnactu OyayIiei MpakTUIECKOH I TSIIbHOCTH.

VYcBoenue cojepkaHusi 0a30BOro Kypca XMMHUH OOECIIEUYHT BBITYCKHHKY BO3MOXXHOCTH OBJIQJICThH
0000IIEHHBIMU CTTOCOOAMU ICHCTBHIA C Y4eOHBIM MaTEpHAIOM, KOTOPBIE TIO3BOJISIOT YCIEIIHO PelaTh
yueOHO-TIO3HABATENbHBIC H y4eOHO-TIPAKTHUECKUE 33/1a4i, MAKCUMAIBHO MPHOIMKEHHBIE K PeabHBIM
KU3HEHHBIM cutyauusaMm. ChopMHpOBaHHOCTh O0OOOIIEHHBIX CIOCOOOB JEHCTBUM, Hapsay
OBJIQJICHUEM OTIOPHOW CHCTEMOM 3HAHMNM M YMEHUM, MO3BOJUT yJallUMCs ObITh KOMIIETEHTHBIMU B TOM
UM WHOM cdepe KyIbTyphl, KaxJIas W3 KOTOPBIX MPEAINoJiaraeT ocoOble CrocoObl JIeHCTBUIMA
OTHOCHUTEJILHO CIIEHU(DUYECKOTO COACPIKAHMUSL.

B npouecce nzyuenuss xumMuu y ydeHuKa OyAayT cpopMUpoBaHbI [T03HABATEIbHbIE [IEHHOCTHBIE
OpHEHTAIMK: [ICHHOCTH HAYy4YHOTO 3HAHHUS, €r0 MPAKTHUECKON 3HAYUMOCTHU U JOCTOBEPHOCTH; LIEHHOCTH
XUMHUYECKHUX METOJIOB UCCIIeI0BAaHUS )KMBOW U HEXKUBOM MPUPO/IBL.

B pesynbrare pa3BUTHs MO3HABATEIbHBIX IIEHHOCTHBIX OpPUEHTAIM MpU H3y4eHHU 0a30BOTO
Kypca XMMHH Yy BBIIYCKHHKa OyQyT c(OPMHUPOBAHBI: YBAXKUTEIbHOE OTHOIIEHHE K CO3MAATEIbHOH,
TBOPUYECKON NEATEIbHOCTH; MOHUMAHUE HEOOXOTUMOCTH 3JI0pOBOro oOpa3a >KM3HH; MOTPEeOHOCTh B
0€3yCJIOBHOM BBIMOJHEHUH TMPaBUJ 0€30MACHOTO MCIIOJIb30BAHMS BEIIECTB B TOBCEJHEBHOW >KHM3HH,
HE0OXO0IMMOCTh COXPaHITh U 3alllUIIaTh MPUPOY.

®opMHpOBaHUE PETYIATHUBHBIX YHHUBEPCAJIbHBIX Y4EOHBIX AECHCTBUM NpH M3y4eHUU 0a30BOrO
Kypca MO3BOJIUT YYEHUKY HAyUUThCS: IJIAHUPOBATh CBOM JIEMCTBUSA C y4E€TOM MOCTaBJIECHHOW 3a7audl U
YCIOBMSIMM €€ peai3alliy; OLEHMBATH IPABUIBHOCTh BBINOJIHEHUS JEHCTBHS M OCYLIECTBIATh
KOHTPOJIb PE3yJbTaTOB YCBOEHMs Y4E€OHOro Marepuanga; BHOCUTb HEOOXOIMMbIE KOPPEKTUBBI B
y4eOHYI0 JESTEIbHOCTh HA OCHOBE aHajdM3a U OLIEHKU JIONYLICHHBIX OHIMOOK; CaMOCTOSATENBHO
OIpeNeNATh OPUEHTUPHI YUEOHBIX AEHCTBHUM NTPU N3Yy4EHUH HOBOTO MaTepHuaa.

KoMMyHMKaTHBHbBIE IEHHOCTHBIE OPUEHTALIUU, OCHOBY KOTOPBIX COCTABIISIOT IpOLecC OOIIeHUs
U IpaMOTHas peuyb, OyAyT CIOCOOCTBOBATH Pa3BUTHIO MOTPEOHOCTH BECTH AMANIOT, BBICIYLIMBATh
MHEHHE OIIIOHEHTA, y4aCTBOBATh B JUCKYCCHH, OTKPBITO BBIpaKaTh U apryMEHTHPOBAHHO OTCTanWBaTh
CBOIO TOUKY 3p€HHUsI, IPABUIILHO MCII0JIb30BaTh XMMUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

B pe3yabTaTe M3yuyeHuss 0a30BOr0 Kypca XMMHM BBINIYCKHMK CpeJHell HIKOJIbI MOJYy4YHT
BO3MOKHOCTh HAYYHThCH:

¢ COBCPHICHCTBOBATH U pa3dBUBATb YMCHUC YIIPABJIATH CBOEH IMO3HABaTEILHOM ACATCIBbHOCTBIO,

¢ [IPUMCHATH OCHOBHBIC HUHTCJUICKTYAJIbHBIC OIICpAllUU TAKHUC KakK, (bOpMy.]'II/IpOBaHI/Ie THIIOTE3,
aHallIi3 MW CHHTC3, CpPAaBHCHUC, O606H.I€HI/IG, CUCTCMAaTu3alusd, BbIABJICHUC JIIPHYXMHHO-
CJICJICTBEHHBIX CBS3EH U Ap. I N3YUCHUSA CBOMCTB BEIIECTB U XUMHUYECKUX peaKuHﬁ;
HCIIOJIb30BATh PA3JIMYHBIC HCTOUYHHUKHU UIS ITOJIYUCHUA XUMHYECKOM I/IHCI)OpMaI_II/II/I;
CaMOCTOATCIIbHO INIAHUPOBATH U OPTaHU30BbIBATH y‘Ie6HO'HO3HaBaTeHBHy10 ACATCIbHOCTD,
YCTaHABJIMBATDb MTOCJICAOBATCIIbHOCTD JIencTBUi IIpu peIICHUN y‘le6H0ﬁ 3aga4du,

OCBauBAThb KIIKOYCBBIC KOMIICTCHTHOCTH, KOTOPbIC HUMCKOT YHUBCPCAJIBbHOC 3HAYCHHUC JIA
Pa3jIMiIHbIX BHUIAOB HACATCIBHOCTHU, B HX YHCIC: O606H_[6HHLIC CIIOCOOBI peuIicHus 3anad,
HCCICA0BATCILCKUE YMCHUA, KOMMYHUKATUBHBIC YMCHU, I/IHCI)OpMaI_II/IOHHBIC YMCHHAL.

OCHOBHBIE TEXHOJIOTMH, MeTOAbI, GOPMBI 00yUeHUSs

TeXHO.TIOFI/II/I, XapaKTepl/ICTl/lKa OCHOBHBIX BUJAOB J1€ATCIBbHOCTH
HCIMOJb3yEeMbIC HA




YV VVV VYV

ypoke

VYyebOnas jexkuus

Januplii  cnoco0  opraHu3anuyd  Y4eOHOM  NIESTETbHOCTH  IMO3BOJISET
OpraHu30BaTh AKTHBHOE W3YY€HHE Y4YallUMHCA Y4eOHOTO Marepuaiga ¢
IIOMOIIIBIO YUYUTENSA, KOTOPBIA OpPraHU3yeT AKTUBHYIO ICSATEIbHOCTh 4Yepes3
IBpUCTHYECKYIO Oecemy, pa30bop 3amaHMii MO Teme, pabOTy C TEKCTOM
y4eOHHMKA, TUIIEPTEKCT YUUTENS

JlaGoparopHblie JlaHHasi TEXHOJOTHS IIO3BOJISIET OpraHu3oBaTh 3((dexkTuBHYI0 padoTy C
OIIBIThI BEIICCTBAMU U XUMHWYCCKUM O60py2lOBaHI/I€M
[IpakTukymsI JlaHHast TEXHOJOrWS TMO3BOJSIET (OpMHpOBATh y  yYaIIUXCS HaBBIKU

MMPUMCHCHUSA IMOJYYCHHBIX TCOPCTHYCCKUX 3HAaHUM Ha IIPAaKTUKE YCPE3
PECIICHUEC SKCIICPUMCHTAJIBHBIX 3aJa4d

Ponesbie urpsi,

JlanHast TexHOJOrusi crocoOcTBYyeT (POPMHPOBAHUS HABBIKOB MPAKTHUECKOMN

TPEHUHTH JIeSITeJIbHOCTH Ha OCHOBE 3HAHUH, MOJIYYEHHBIX B X0JI€ M3Y4EHHs Kypca
WHTepakTHBHBIE JlaHHasi TEXHOJIOTHUS CIIOCOOCTBYET PACHIMPEHHIO TEOPETUYECKOTO MarepHasa
9KCKYPCHUH Kypca XMMHH, CHOCOOCTBYET PacCIIUPEHUI0 KPYro30pa yJaliuxcs
CeMmuHapckue JlaHHast TEXHOJIOTHS CIIOCOOCTBYET MPOBEACHUIO PabOThI 10 CUCTEMATU3ALUU
3aHATUA 3HAHMM yyamuxcs, (opMHpPOBAHUIO OOLIEMHTEIUIEKTYAIbHBIX YMEHH Ha

OCHOBC M3YYCHHOT'O MaTc€pHraia

Ypoxu 06006mIeHuS

HaHHaﬂ TEXHOJIOTHA TIIO3BOJIACT aKTyaJIU3UPOBATH 3HAHUA YJallUXCAd I10
M3yYEeHHOW TeMe, 3a0CTPUTh BHUMAHHE Ha HauOoJiee CIOXKHBIX /3HAYUMBIX
BOIIpOcax, OpraHu3oBaTh U epeHIpOBaHHYI0 paboOTy ydaluxcs II0
BBITIOJTHEHUIO 3a/IaHAN PA3HOTO YPOBHS CII0KHOCTH

Ypoku KOHTpOJIA U
KOPPEKIMH 3HAHUIA
ydanmxcs

KonTtpons 3a ocBoennem 3YH ydammxcss NMpoXOIUT MOCIE U3YyYEHUS TEMBI
Yyepe3 HCIMOJb30BaHUS KOHTPOJBHO-U3MEPUTENbHBIX MaTepuaioB EI'D 1o
0OLIECTBO3HAHMIO, YCTHBIHM ONpOcC, pelIeHHe MO3HABATEIbHbIX 33/1a4

VY4eOHpIil mporiecc npu u3ydeHunu Kypca xumuu B 10 - 11 kimacce CTpoUTCS ¢ ydeToM CIEAYIOIIHUX
METOJIOB OOYyUCHUS:
WH(POPMAITUOHHBIH;
UCCIIeIOBATENIbCKUM (OpraHu3aliys UCCieI0BaTeIbCKOTo Jab0paTOPHOTo MPaKTUKYMa,
CaMOCTOSITEIIBHBIX paldoOT U T.11.);
poOIeMHBIH (TOCTaHOBKA MPOOJIEMHBIX BOIIPOCOB M CO3JJaHKE MPOOIEMHBIX CUTYalluil Ha YPOKeE);
ucrojib3oBanue UKT;
AITOPUTMU3UPOBAHHOE 00yUYeHHE (AITOPUTMBI IIJIAHUPOBAHUS HAYYHOTO UCCIIEI0OBAaHUS M 00paboTKU
PE3yJbTaTOB IKCIEPUMEHTA, aJITOPUTMbI OMTUCAHUSI XUMHUYECKOTO 00BEKTa U T.11.);
-METOIbl Pa3BUTHUS CIIOCOOHOCTEN K caMOOOyUYEHHUIO U caMO00Opa30BaHUIO.

C uenblo JOCTMKEHHSI BBICOKUX PE3yAbTAaTOB 0O0pa30BaHHUs B MPOLIECCE pealu3aluu Mo Kypcy
XUMHH UCTIOJIb30BAHBI:

e @opmbl 00pa3oBaHUs — YPOK M3YUYEHHUS U MEPBUYHOTO 3aKPEIUICHHS HOBBIX 3HAHUM,
yYpOK 0000I1IeHNs U CUCTEMATH3AIMN 3HAHUI, YPOK KOHTPOJIS, OLICHKH M KOPPEKIUHU 3HAHUI yJaluxcs,
KOMOMHUPOBAHHBIN YPOK, SKCKYPCHH, Ta00OPATOPHBIE U MPAKTUYECKHE paOOTHI U T.1.

e TexHojorun o0pa3oBaHusi — UHAMBHIYyalTbHAs paboTa, paboTa B MajbiX M OOJIBIINX
TpyImax, MpOeKTHas, HCCleoBaTelIbCKasi, MOUCKOBasg paboTa, pa3BHBaroOIlIee, OIlepexaroliee u
JTUYHOCTHO-OpUeHTUpoBaHHoe oOyuenue, KT u 1.1.

e MeToabl MOHUTOPHHIA 3HAHUI M YMEHHMH YYAIIUXCH — TECThI, KOHTPOJbHbBIE PadOTHI,
YCTHBIH OIpoc, TBOpYeckre paboTsl (pedepaTsl, MPOEKTHI, MPE3ESHTAIIHH).

Ilnanupyembie pe3yjbTaThl OCBOEHUS] Y4eOHOr0 NpeaMera « XuMus»



B pe3yasmame u3zy4eHusi Xumuu Ha 6a3080M yposHe yyeHuk 10 Kiacca HaQy4yumcsi:

Ha3bl6amb V3yYECHHbIC BEUIECTBA N0 «TPUBUAJIBHON» WM MEXKIYHAPOIHOW HOMEHKIIATYPE;

onpeoenAams. BAICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB, THUIl XUMUYECKOU
CBSI3M B COCAMHEHHUSX, 3apsA] HOHA, XapaKTep Cpelbl B BOJHBIX PAaCTBOPAX HEOPraHUYECKUX
COEIMHEHUM, OKUCIIUTENIb U BOCCTAHOBHUTEND, IIPUHAJIEAKHOCTh BELIECTB K Pa3JIMYHBIM KJIaccaM
OPraHU4eCKUX COCTUHECHUN;

Xapakmepu3o6ams. >IEMEHTH MaJbIX MEPHUOJIOB MO UX MOJOKEHHUIO B MEPUOANUYECKON CHCTEME
JA.N.MenneneeBa; oOmue XHMHYECKHE CBOMCTBA METAJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKNX U OPTraHWYECKUX COCTUHEHHUN; CTPOCHHE W XMMHYECKHE CBOMCTBA M3YUYECHHBIX
OPraHU4YeCKUX COCTUHECHUN;

00bACHAMY. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBAa M CTPOCHHMS; MPUPOTY XMUMHUYECKON
CBSI3M (MOHHOM, KOBAJICHTHON, METAJUIMUECKO), 3aBUCHMOCTbh CKOPOCTU XUMUYECKOW peakuuu U
MOJIOKEHUSI XMMHUYECKOTO PABHOBECHS OT Pa3IMUHBIX (PaKTOPOB;

6bINOJIHAMb XUMUYUECKUIL IKcnepumernm 110 PaCIIO3HABAHUIO Ba)KHEHILIMX
HCOPTAaHUYCCKUX U OPTAHNYCCKUX BCIHICCTB,

npo6oOums  CaMOCTOSITEIBHBIM  TMOMCK  XUMHYEeCKoW  uHpopmamum  C
UCIIOJIb30BAHUEM  Pa3lIMYHBIX HMCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX  M3JaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA); UCIIOIb30BAaTh KOMITHIOTEPHBIE
TEXHOJOTUU g 00pabOTKM U Tepelayd XUMUYECKOM HHpopMaluu U ee
NpEeJICTABIICHUS B PA3IMYHBIX (hopMax;

HO/ly‘lle 603MOMCHOCMb HAYYUMCA:

00BSCHEHUS XUMUYECKHUX SIBJICHUI, MPOUCXOIAIINX B IPUPOJIE, OBITY M Ha MPOU3BOJICTBE;

OTIpe/IeTICHUSI BO3BMOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSAX U
OIICHKH UX ITOCIICACTBHIA;

OKOJIOTHYCCKHU I'PaMOTHOT'O IIOBCACHUS B oxpymaromel?l cpeac;

OLCHKHU BJIIMAHHA XHMHYECKOI'O 3arps3HCHUA OKp}I)KaIOI_HCﬁ Cp€abl Ha OpraHu3M 4YCJIOBEKa H
APYTUe€ XUBBIC OPraHU3MBbI;

0e30macHOro oOpalleHusi C TOPIOYUMH M TOKCHYHBIMH BEIIECTBaMH, J1a0OpaTOPHBIM
000pyI0BaHUEM;

IIPUTOTOBJICHUA paCTBOPOB Sa,Z[aHHOﬁ KOHIOCHTpPAlIHUH B 6I)ITy M Ha IMMPOU3BOACTBE;

KpHTquCKOﬁ OOCHKU JOCTOBCPHOCTH XUMHYECKOH HH(bOpMaL[I/II/I, HOCTYHaIOH_Ieﬁ U3 Pa3HbIX
HCTOYHHKOB.

B pesyabTaTe u3yueHusi yaeGHoro npeamera «XuMush» Ha ypOBHe cpeaHero oduero oopa3zoBaHus

BbINYCKHHK 11 Ki1acca HayyuTCs:

packphIBaTh Ha MpUMepax posib XUMUU B JOPMUPOBAHUH COBPEMEHHON HAyYHOW KapTUHBI MUpPa
U B IPAKTUYECKOM AEATEIbHOCTU YEIIOBEKA;

JEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBS3b MEXy XUMHUEN U IPYTUMH €CTECTBEHHBIMU
HayKaMu;

PACKPBIBATH HA MMPUMEPAX IMOJIOKCHHUA TCOPUU XUMHUYCCKOTO CTPOCHUSA AM. BYTJ'ICPOBa;



noHnMaTh ¢usndeckuit cmbica Ilepuogmueckoro 3akona /.M. MenzaeneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX IJIEMEHTOB M OOpa30BaHHBIX MMHU BEIIECTB OT
AJIEKTPOHHOTO CTPOCHHUS aTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOpAa3Hs BEIIECTB HA OCHOBE OOMIIMX IMPENCTaBICHU 00 UX COCTaBe
U CTPOCHUH;

NPUMEHATh TPaBWIA CHCTEMATUYECKOH MEXIyHapOJHOW HOMEHKIATYPhl KaK CpeICcTBa
pa3nuyYeHNs U UISHTH(PUKALNY BEIIECTB 10 UX COCTABY U CTPOCHHUIO;

COCTaBJIITh MOJICKYJISIDHBIE M CTPYKTYPHBIE (DOPMYITBI OpPraHMYECKHX BEHIECTB KaK HOCHTENEH
WHPOpPMAIIMA O CTPOCHUHM BEUIECTBA, €0 CBOWCTBAX M MPHUHAIICKHOCTH K ONPEACICHHOMY
KJIACCY COECIMHEHU;

XapaKTepU30BaTh OPraHMYECKUE BEIIECTBA TI0 COCTaBY, CTPOCHHUIO M CBOMCTBAaM, YCTaHABINBATh
MIPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXKy JTAHHBIMH XapaKTePUCTUKaMHU BEIIECTBA;

MPUBOANTH MPUMEPHI XUMUYECKUX PEAKIIHNA, PACKPBIBAIOIINX XapaKTEPHBIE CBOWCTBA THITHYHBIX
MIpe/ICTaBUTENEH KJIaCCOB OPraHMYECKUX BEUIECTB C LENbI0 UX UACHTU(PHUKAIUU U OOBSICHEHUS
o0JacTu NMPUMEHEHMUS;

MIPOTrHO3UPOBATh BO3ZMOXKHOCTh MPOTEKAHUsI XUMHUYECKHX pPeakluii Ha OCHOBE 3HAHUUM O THMAax
XMUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

WCIIOJIb30BAaTh 3HAaHUS O COCTaBe, CTPOEGHUUM U XHMUYECKUX CBOICTBaxX BEIIECTB s
0€30MacHOTO NPUMEHEHUS B IPAKTUUECKOH JeATENbHOCTH;

MPUBOJIUTh TPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUS MPOIAYKTOB MepepadoTku HedTu u
MPUPOJHOTO Tra3a, BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN (MOJMATHIIEHA, CHUHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OIBITHI 0 PACTIO3HABAHUIO OPraHUYECKUX BEIIECTB: TIIUIEPUHA, YKCYCHOU KUCIIOTHI,
HEMpeleNbHbIX KUPOB, TIIIOKO3bI, Kpaxmana, OEITKOB — B COCTaBe IMHUIIEBBIX MPOIYKTOB U
KOCMETHYECKHX CPE/ICTB;

BIIAJCTh MpaBUJIAMH M TpUeMaMu Oe30macHOid paboThl ¢ XUMHYECKMMH BEIIECTBAMU U
nabopaTopHbIM 000pyI0BaHUEM;

yCTaHaBJIMBaTh 3aBHCUMOCTb CKOPOCTH XMMHYECKOM peakIMM M CMEIIEHUs XUMHUYECKOTo
paBHOBECUS OT PA3IUYHBIX (DAKTOPOB C LEJNbIO OMNpENEeIeHUs] ONTUMANIBHBIX YCIOBHUH
MPOTEKaHHUsI XUMUYECKHX MPOIIECCOB;

MPUBOANUTE IPUMEPHI THIPOJIHM3a COJIei B TOBCETHEBHOM KU3HU YEIOBEKA;

OPUBOAUTH  TNPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKUMd B TIpUPOJE,

MMPOU3BOJACTBCHHBIX ITPOLIECCAX U KUBHCACATCIIBHOCTU OPTraHN3MOB;



MPUBOJUTH MPUMEPbl XUMUYECKUX PEaKIUi, PACKPBHIBAIOIIUX OOIIME XUMHUYECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — METAJJIOB U HEMETAILIIOB;

MPOBOJMTH PACYeThl Ha HAXOXKJCHHE MOJCKYISIPHOU (OPMYIBI YIrIIEBOJOPOJA O MPOIyKTaM
CrOpaHus M 1O €ro OTHOCUTEILHOM MJIOTHOCTH U MacCOBBIM JOJISIM 3JIEMEHTOB, BXO/ISIINX B €T0
COCTaB;

BJIQJIETh TMpaBWwiaMu Oe€30MacHOro oOpamieHusi C €IKUMH, TOPIOYUMHU U TOKCHYHBIMU
BEILIECTBaMHU, CPEJICTBAMH OBITOBOM XUMUU;

OCYIIECTBJISITh TMOUCK XHUMHUYECKOW wuHPOpManuu 1O Ha3BaHHUAM, UIACHTHU(UKATOpPAM,
CTPYKTYPHBIM (hOpMYyJIaM BEIIECTB;

KPUTUYECKH OIEHWBATh W HMHTEPIIPETUPOBATh XUMHUYECKYI0 HH(GOPMAIMIO, COJEPKAIIYIOCS B
COOOIIIEHUAX CPEACTB MaccoBOl uHpOpmaiuu, pecypcax HMuTepHeTa, HayYHO-TIOMYJISIPHBIX
CTaThSAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B IIEJISX BBISBICHUS OTTMOOYHBIX
CyXKJeHu! 1 PopMUpOBaHUS COOCTBEHHOU MO3HITUH;

MPEACTABIATh TYTH pEHICHUsT TJIOOAIBHBIX TPOOJIEM, CTOSAMUX Tepes] YeTOBEYECTBOM:

OKOJIOTMYCCKHX, SHEPTCTUUCCKHX, ChIPEEBBIX, U POJIb XUMHHU B PEHICHUU 3THUX HpO6J’I€M.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHMThCS:

WUTIOCTPUPOBATh HA MPUMEpaxX CTAHOBIIEHHE W 3BOJIOIUIO0 OPraHWYeCKOW XMMUU KaKk HayKHd Ha
Pa3IMYHBIX HCTOPUYECKHX ITAINax ee pa3BUTHUS,

WCIOJIb30BaTh METOJbl HAyYHOTO T[IO3HAHUS TMPU BBINOJIHEHUU MPOEKTOB U  y4eOHO-
HCCIIEIOBATENIbCKUX 3a/1ad [0 H3YYEHHIO CBOWCTB, CIOCOOOB TMOJYYEHHsS U pPaclo3HaBaHUs
OpPraHUYECKUX BEIIECTB;

OOBSACHATH MPUPOTY U CHOCOOBI 00pa30BaHUS XUMHUYECKOM CBS3U: KOBAJICHTHOH (TOJSPHOMH,
HEMOJIAPHOM), MOHHOM, METAJUTMYECKOH, BOJOPOIHON — C LEIbI0 OMpEeNeiIeHHUs XUMHYECKOU
AKTUBHOCTH BEIIECTB;

yCTaHABIMBAaTh TE€HETUYECKYI0 CBs3b MEXKAYy KiIaccaMd OpPraHMYeCKHX BEIIeCTB s
000CHOBaHMS TMPHUHLIMIIHUATIBGHOW BO3MOXHOCTH TOJYYEHHUS OPraHMYeCKHX COCIUHEHHIA
3a/IaHHOTO COCTaBa M CTPOCHUS;

yCTaHABIUBATh B3aMMOCBS3U MKy (hakTaMu U TeOpUeH, MPUIMHON U CIIEACTBUEM MPU aHATU3E
MpOOJEeMHBIX CUTyalluid U OOOCHOBAaHMM MPUHUMAEMbIX PEIIEHUN Ha OCHOBE XHUMHYECKHX

3HaHUWI.



Conep:xkanmne tem yueOHOro npeamera. 10 kiacc
Tema 1
BBenenune
Teopusi cTpoeHHUsI OPraHMYecKHX coenHenuii (3 u)
[Ipenmer oprannueckoil xumuu. CpaBHEHHE OPraHUYECKUX COEIMHEHUN C HEOPraHUYECKUMU.
[Ipupoanble, HICKYCCTBEHHbIE U CUHTETUYECKUE OPTraHUYECKUE COECTUHEHHUS.

BanenTtHocts. X¥MHUECKOE CTPOCHUE KaK MOPSIIOK COETMHEHUS ATOMOB B MOJIEKYJIE COTJIACHO UX
BaJICHTHOCTU. OCHOBHBIE 10JIOKEHHSI TEOPUU XUMUYECKOTO CTPOCHUS OPraHUYECKUX COEIUHEHUM.
[ToHsiTHE O TOMOJIOTHMHU ¥ TOMOJIOTaX, H30MEPUU U HU30Mepax. XUMUYECKHe (POpMyIIbl U MOJENN
MOJIEKYJI B OPraHUYECKON XUMUHU.

JemoncTpanun. Mojenu MoJeKysl TOMOJIOTOB U M30MEPOB OPTaHUYECKUX COETMHEHUH.

Tema 2

YraeBoaopoabl 1 HX NPUPOIHBbIE HCTOYHUKH (8 u)

[Ipuponnsrii ra3. Ankansl. [IpupoaHbril ra3 kak TormBo. [IpenMyiecTBa mpupoIHOTO ra3a nepe;t
JOpyruMu Bujiamu toruirba. CoctaB IpUPOIHOTO rasa.

A 11K a H bI: TOMOJIOTHYECKHM psAJl, U30MEPHUS U HOMEHKJIATypa aJIKaHOB. XMMHYECKHE CBONCTBA
aJIKaHOB (Ha MpUMepe MeTaHa 1 3TaHa): TOPEHUE, 3aMEelleHUE, pa3IoKEHUE U JeTIpUpOBaHHUE.
[IpuMeHeHne ajJKaHOB Ha OCHOBE CBOMCTB.

A 1 K € H bl. DTUJIEH, €ro NoJy4YeHHe (JerupupoBaHUeM dTaHa U JAeTupaTalueil 3TaHoma).
XUMHYECKHE CBOWCTBA ATUIIEHA: TOPEHHE, KaUeCTBEHHbIE peaklnu (oOeciiBeunBaHne OpOMHON BOIBI 1
pacTBopa nepMaHraHara Kajus), rujaparanus, noasumepusanus. [lonustumien, ero cBoicTsa u
npuMmeHenue. [IpuMenenune 3TuaeHa Ha OCHOBE CBOMCTB.

AnkangueHs U KaydyKku. [londarue o0 ankanueHax Kak yriieBoJopoiax ¢ AByMs TBOHHBIMU
CBS3sSMH. XMMHUYECKHE CBOMCTBA OyTaaueHa-1,3 u uzonpeHa: odecupeunBaHue OpOMHOM BOJIBI
MoJMMepHu3anus B Kayuyku. Pe3una.

A 11 K ¥ H bl. AICTUJIEH, €T0 MOJy4YeHUE MTUPOIU30M METaHa U KapOUIHBIM cTIOCOOOM. XUMUYECKUE
CBOICTBa alleTUJIeHa: ropeHue, odecrBeuynBaHue OPOMHOI BOJIbI, PUCOEAUHEHNE XJI0POBOOPOIa U
ruaparanus. [[puyMeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. Peakiys moauMepu3ainy BUHWIXJIOPUIA.
[TonMBUHUIXIIOPHUA U €r0 IPUMEHEHHE.

b e 1 3 0 1. [lonyuenue 6eH30/1a U3 TeKCaHa U alleTHIIeHAa. XUMHUYECKHe CBOMCTBA OeH301a: rOpeHue,
rajioreHupoBanue, HuTpoanue. [Ipumenenne 6eH30i1a Ha OCHOBE CBOMCTB.

H e ¢ 1 5. CoctaB u nepepadotka Hepru. Heprenpoaykrsl. beH3nH n moHsTHE 00 OKTAHOBOM YHCIIE.

JdemoncTpanuu. ['openue metaHa, 3TUIeHa, aneTuieHa. OTHOIIEHNE METaHa, STHICHA, alleTUJICHA U
OeH30J1a K pacTBOpPY IepMaHTraHara Kajiaus 1 OpoMHoit Boje. [lonyuenue aTunena peakuuen
JeTUpaTaluy 3TaHOJA U JACTIOIMMEpPU3allii OJUATUIICHA, alleTHIIeHa KapOuHBIM CIIOCOOOM.
Pa3znoxenue kayuyka npu HarpeBaHUM, UCIIBITAHUE IPOIYKTOB PA3JI0KEHUs HA HENPEEIbHOCTD.
Komnekuus 06pa3uoB HedTH 1 HeQTEMPOIYKTOB.

JlabopaTopHblie onbIThI. 1. OnpeeneHne 3J1eMEHTHOTO COCTaBa OPraHMUECKUX COSUHEHUN. 2.
N3roTtoBnenune mojeneit MOJIeKy yrieBoopoaoB. 3. OOHapykeHHe HelpeaeIbHbIX COSMHEHUI B
xuakux HepTenpoaykrax. 4. [loaydyeHnue u cBoiicTBa anerusieHa. 5. O3HaKOMIICHHE C KOJUIEKIIUEH
«HedTb 1 MpOayKTHI ee nepepaboTKI.

KonTpoabsnas padora Ne 1 o reme: «YTieBoI0poAbl U UX IPUPOIHBIE HCTOYHUKN

IIpoexThi: 3aragounsiii yriepoa. Hedts u HedhTepoayKThI.

Ucnonb3zoBanne UKT: IIpezenranus «IIpupoansiii ra3» llpesenranns «YrineBoaopoabl B )KU3HU
yenoseka» [Ipesenranus «Hedptb»

Tema 3

Kucnopoacoaepskamue oprannyeckue coeTMHHeHHs M UX MpupoaHbie ucrounuku (10u)
EauHCTBO XMMHUYECKOM OpraHu3alui )KUBBIX OPraHU3MOB. XMMHUYECKUN COCTAB KUBBIX OPraHU3MOB.

C nu p T b1 [losrydeHue 3Tanosia GpoKEHUEM IITIOKO3BI M THApaTalei syTuieHa. I uapoxkcuabHas
rpymnmna kak gyHkuuoHanabHas. [IpencraBienne o BOJOPOJHOM CBsI3U. XUMHUECKUE CBOMCTBA 3TaHOJA:
rOpeHue, B3auMOICHCTBHIE ¢ HATPHEM, 00pa30BaHKUE MPOCTHIX U CI0XKHBIX 2(PUPOB, OKHCICHUE B
anprerua. IlpuMenenune 3TaHosIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCJIEACTBUS U
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IIPENYNPEXKICHUE.

[TonsTHE O MpPEAEIBbHBIX MHOTOATOMHBIX CIIUPTax. [ TMIIEpUH KaK MPeACTaBUTEIb MHOIOATOMHBIX
cnupToB. KauecTBeHHas peakiys Ha MHOTOATOMHBIE CIIUPTHI. [IpuMeHenune riuuepuHa.

KamMeHHB 1 yrons @ eH o i Kokcoxummueckoe npou3BOJICTBO U €ro npoaykuus. [lomyuenue
(eHoIa KOKCOBaHWEM KaMEHHOTO yIiid. B3anMHoe BiausiHuE aTOMOB B MOJIeKyJIe (heHoa:
B3aMMO/ICHCTBHE C TUAPOKCHIOM HATPHsI U a30THOU KUCIOTOH. [lonmkonneHcanus ¢perona ¢
dopmanbaeruiom B penosnodopmanbaeruayio cmoiy. [Ipumenenue heHoa Ha OCHOBE CBOMCTB.

A np neru asl [lonydeHue anbaeruioB OKUCIEHUEM COOTBETCTBYIOLIUX CIIUPTOB. XUMHUECKHE
CBOICTBA aJIbJETU/IOB: OKUCIEHUE B COOTBETCTBYIOIYIO KUCIOTY U BOCCTAHOBJICHHE B
COOTBETCTBYIOLIHNH criupT. [I[pumenenue Gpopmanbaernia u aeTaibIeruaa Ha OCHOBE CBOMCTB.

KapO6oHoBsie kKucmo 15l [lonydeHne kapOOHOBBIX KUCIOT OKUCIICHUEM aJIBJICTH/IOB.
XUMHYECKHE CBOMCTBA YKCYCHOM KUCIIOTHI: 00IIME CBOWCTBA C HEOPTaHUYECKUMH KUCIOTaMU U
peaxuus srepudukanuu. [IpuMeHenrne ykecyCHOM KMCIOThI HA OCHOBE CBOMCTB. Briciue skxupHbie
KHCJIOTBI Ha IPUMEPE NAIbMUTHHOBON U CTEAPUHOBOM.

CrnoxHble d2pupsl u x up bl [lonyueHue cioxHbIX 3QUPOB peakiueit 3TepuprKauu.
CrnosxHble 3¢upsl B IpUpoie, X 3HaueHue. [Ipumenenne cioxHbIX 3(UpPOB Ha OCHOBE CBOMCTB.

XKupsl kak crnoxxHble 3(Upbl. XUMHUUECKHUE CBOMCTBA JKUPOB: TUAPOJIN3 (OMBUICHHUE) U THAPUPOBAHNE
KUAKUX KUPOB. [I[prMeHenune ;xupoB Ha OCHOBE CBOMCTB.

Y reBo bl YIIeBobl, UX Kiaccu(puKaIys: MOHOCAaXapu/ bl (TII0K03a), TMcaxapuibl (caxaposa) u
MoJIMcaxapyuabl (Kpaxmall U HeJI0103a). 3HaYeHUe YTIeBOA0B B )KUBOW MPHUPOJIE U B )KU3HU YEJIOBEKA.

I'mroko3a - BemecTBo ¢ ABOMCTBEHHOW (PYHKITUEH - aJIbACTUIOCTIHPT. XUMHUYECKHUE CBOMCTBA
TJIIOKO3bI: OKHUCJIEHHE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT, OposkeHHEe (MOJIOUHOKHUCIIOE
u cnuptoBoe). [IpuMeHeHune riroKko3bl HA OCHOBE CBOMCTB.

Hucaxapuasl 1 noaucaxapuabl. [IoHATHE 0 peakUsaX NOJMKOHACHCAUN U THAPOJIN3a Ha IPUMEpPe

B3aMMOIIPEBPALIEHHIL: TIIIOK03a < TIOJIMCaXapul.

demoncTpanuu. OKuclIeHHE criupTa B anbAeru. KayecTBeHHas peakiys Ha MHOTOATOMHBIE CITUPTBHI.
Komnexuust «KameHHBIN yroabs U IPOIYKTHI €ro TiepepadboTkuy. PactBopumocTs (heHosa B Boje npu
0ObIYHOM TeMIiepaType U npu HarpeBanuu. KauecTBeHHbIe peakiinu Ha GeHo. Peakmus «cepedpsHoOro
3epKajiay albJAETUI0B U TIIIOK03bl. OKHCIEHUE albIECTUI0B U TIIFOKO3bI B KUCIOTHI C TOMOUIBIO
ruapokcuaa Meau (11). Ilonydyenne ykCycHO-3THIIOBOTO U YKCYCHO-HU30aMIII0BOro 3¢upos. Komiekuus
a¢upHbIX Macen. KauecTBeHHas peakuus Ha Kpaxmal.

JlaGopaTropHbie onbIThI. 6. CBOMCTBa 3TUIIOBOTO ciupTa. 7. CBoMcTBA rimiepuHa. 8. CBolcTBa
dbopmanpaeruna. 9. CpoiicTBa ykcycHoi kucioThl. 10. CoiicTBa xupoB. 11. CpaBHEeHHE CBOMCTB
pacTBOPOB MbLIIA U CTUPAJIbHOTO TIopoiika. 12. CBoiicTBa ritoko3sl. 13. CBoiicTBa Kpaxmana.
KonTpoabsHast padora Ne 2 o teme: «Kucnopomocoaep:xaiiyue OpraHiuecKrue CoeTMHEHUSD
IIpoekThI: «ITOT AYPMAHSIIINA U OOKUTAIOIIHH. ..» (STIIOBEIA COHPT).3HAYCHUE YTICBOIOB.

Hcnoab3zoBanue UKT: [Ipezentanus «Yraesoas», CD «Bupryanbnas nabopatopusi»
[Ipesenramusa «CoupTe

Tema 4

A30TcoepKaIIue COeTMHEHHS H MX HAXO0KIeHne B KuBoii npupoje (6u)

A M 1 H bI. [lonsTie 06 amunax. [lonyuyeHue apomMaTHUeCKOro aMUHa - aHUJIMHA - U3 HUTPOOEH30171a.
AHWIMH KaK OpraHu4YecKoe OCHOBaHME. B3anMHOE BIIHSHIE aTOMOB B MOJIEKYJIe aHUJIMHA: OCJIa0JIeHne
OCHOBHBIX CBOMCTB M B3aUMO/ICICTBHE ¢ OpOMHOI BoA0H. [IpuMeHeHe aHnTHA Ha OCHOBE CBOWCTB.

AMUHOKHUC IO T bl [TonydeHne aMUHOKHUCIIOT U3 KAPOOHOBBIX KUCIOT U THIPOTH30M OEIIKOB.
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COSTMHEHUN: B3aUMOACHiCTBHE
CO LIEI0YaMHU, KUCJIOTaMU U JIPYT ¢ APYTroM (peakiius noJukoHaeHcanun). [lentuanas cBs3p u
nonunenTuasl. [IpumMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 1 x u. [lonyuenune 6enKoB peakiuel MOJTUKOHACHCAIIUU aMUHOKHCIOT. [lepBruHas, BTOpu4Has u
TpEeTUYHAs CTPYKTYPhI OETKOB. XUMUYECKHE CBOWCTBA OETTKOB: TOPEHHE, ICHATYpAIUs, THIPOIHU3 U
[[BETHBIE peakiuu. buoxumudeckre QyHKIIMN OETKOB.

['eneTnueckas CBsI3b MEXKy KJIaCCAMH OPraHUYECKUX COEAMHEHUMN.

HyxnennoBbie kucnoThl. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HyKJIeoTua0B. OOmIMii 1ian

9



crpoenus HykineoTuna. Cpasuenue ctpoenus U Gpynknuit PHK u IHK. Posib HyKI€eMHOBBIX KHCIIOT B
XpaHEeHUH U Mepegaue HaciaecTBeHHON nHpopmarmu. [loHsTHEe 0 OMOTEXHOIOTHUH U TeHHOU
UHXEHEPUU.

JdeMoHcTpanuu. B3auMoeiicTBue aMMUaKka U aHWJIMHA C COJITHOM KMCIIOTOM. Peakuus anuinuHa ¢
O6pomMHOi1 Bogoil. JlokazaTenbcTBO HAMUYKs (DYHKIIMOHAIBHBIX TPYIIN B PACTBOPAaX aMUHOKHUCIIOT.
PactBopenue u ocaxkaenue 6enkoB. LIBeTHBIE peaknny OEIKOB: KCAHTOTIPOTEHHOBAS M OMYpETOBAS.
I'openne ntruubero nepa u mepctsaHod HUTH. Moaens monekyisl JIHK. Ilepexoasl: 3Tanon — 3TuineH
STUJICHTJIMKOIb —> STUICHIIMKOIAT Meau (I1); aTanon —>3TaHans —> 3TaHOBas KUCIIOTA.
JlaGopaTopHblie onbIThI. 14. CBOlicTBa OEIKOB.

IpakTnyeckas padora Nel. nenTudukamnust opraHn4ecKux COeTNHEHHA.
Ucnonb3zoBanue UKT: Ilpezenranus «AMUHBD, Npe3eHTALUs «AMUHOKHUCIOTHI»
Tema §

Buosornyeckn akTuBHbIE OpraHuieckue coequnenus (4 u)

® epMeHT bl DepMEHTHI KaK OMOJIOTUYECKHE KaTaIU3aTOPhl OETKOBOU MPUPOIbl. OCOOEHHOCTH
¢byHKIMOHUpOBaHUs GpepMeHTOB. Posib pepMEHTOB B KU3HEAESITEIbHOCTH KUBBIX OPraHU3MOB U
HapOJHOM XO35HCTBE.

B uTawmuH bl [lonarue o Buramunax. Hapyienus, cBsi3aHHbIE ¢ BATAMHUHAMU: aBUTaMUHO3BI,
TUIIOBUTAMUHO3bI U THIIEpBUTAMUHO3bL. Butamun C kak mpeacTaBUTeNlb BOJOPACTBOPUMBIX BUTAMUHOB
Y BUTAaMUH A Kak IpPeJCTaBUTEINb KUPOPACTBOPUMBIX BUTAMUHOB.

I" o p M 0 H bl [lOHATHE O TOPMOHAX KaK T'YMOpaIbHBIX PErYIATOPAX KU3HEAEATEIbHOCTH KU BbIX
opranu3MoB. HCYIMH U aJijpeHaIuH Kak MpeicTaBuTen ropMoHoB. [IpodunakTika caxapHoro
nuabera.

Jle kapcTB a. JlekapcTBeHHass XUMHSI: OT HATPOXUMUU 10 XUMUOTEpAnuH. ACIUPUH. AHTHOUOTHKHI
u qucOaktepro3. Hapkotuaeckue Beniectsa. Hapkomanus, 6opb0a ¢ Heil 1 mpodrutakTHka.

JemoncTpanuu. PaznoxeHne nepokcuaa BOAOPOAa KaTala3oi CbIporo Msica U CbIporo Kaprodes.
Komnexuust CMC, coneprkantux 3H3uMbl. McnibiTanne cpeapl pactBopa CMC nHIUKATOpHOUM Oymaromu.
Nnmoctpanuu ¢ potorpadusaMu )KMBOTHBIX C pa3In4YHbIMHU (hopMaMu aBUTaMHHO30B. Kosutekuus
BUTAaMHMHHBIX NpenapaToB. VcnbiTaHue cpelibl pacTBOpa aCKOPOMHOBOM KMCIOThI MHIAMKATOPHOM
Oymaroii. cnipiTaHue anTeyHOTO TIpenapara HHCynrHa Ha O6emnok. JloManrHss, mabopaTopHas u

aBTOMOOMJIbHAS aIlTEeuKa.
IpoexThI: BemecTBa )xU3HU: BUTAMHUHBI, TOPMOHBI B ()EPMEHTBHI.
HcnoaszoBanne UKT: IIpesenrtamus «Mup moaIuMepoB»

Tema 6

HckyccTBEeHHBIE H CHHTETHYECKHE MOoJIuMepsI (4 u)

NckyccTBeHHBIE T OJUM e P bl. [lonydyeHre HCKycCTBEHHBIX TOJIMMEPOB, KaK ITPOAYKTOB
XUMUYECKON MOJU(UKALNN TPUPOJIHOTO MOJUMEPHOTO ChIpbs. MICKycCTBEHHBIE BOJIOKHA (ALIE€TaTHBIN
IIEJIK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHUE.

CuHTeTHUYecKHUE MO JHUMe P bl [logydeHne CHHTETHUECKUX MOJIMMEPOB PEAKLIUIMHU
MOJIMMEPHU3aLH U TOJIUKOHAeHcauu. CTpyKTypa NOJMMEPOB JIMHEHHAs, pa3BeTBICHHAS U
npocTpaHcTBeHHas. [IpecTaBuTeNny CHHTETHYECKUX TUIACTMACC: TIOJIMATUIIEH HU3KOTO U BBICOKOTO
JIaBJICHUs], IOJUIPONUIIEH U MOJUBUHIWIXIOpUA. CHHTETHYECKHE BOJIOKHA: JJABCAaH, HUTPOH U KaIpOH.

Jemoncrpanun. Komutekuys miuactMace U u3aenuid n3 HuxX. Kojulekuum neKycCTBEHHBIX U
CUHTETHUYECKU BOJIOKOH M M3JENHUN U3 HUX. Pacrio3HaBaHue BOJIOKOH 110 OTHOLIEHUIO K HATPEBAHUIO U
XMUMHMUYECKU PEAKTHBAM.

JlaGopaTopHsle onbIThI. 15. O3HaKOMIJIEHHE ¢ 00pa3liaMu IIaCTMACC, BOJIOKOH U Kay4yKOB.

IIpakTnuyeckas padora Ne2. Pacnio3HaBaHM€ IJJaCTMAcC U BOJIOKOH.

Hrorosast koHTpOIbHAs1 padoTa Ne3

Conepxxanue TemM y4eOHOro nmpeamMera
11 kaacc

Tema 1
Ctpoenne atoma u nepuoanyeckuii 3axon /1. U. Menneneena (3 u)
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OCHOBHBIE CBEJJTEHUSA O CTPOEHHUHU aTOMa. JAapo: IpOoTOHBI U HEUTPOHBL. M30TOMBI.
DNEeKTPOHBI. DIIEKTpOHHAsE 000JI09Ka. DHEPreTUIecKuil ypoBeHb. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB 4-TO M 5-TO NMEPUOJIOB NepuoAndecKkoit cucrtemsl 1. U.
MenpeneeBa (mepexoaHbix 3eMenToB). [lonarue 06 opouransx. S- u p-opouranu. DIEeKTPOHHbBIE
KOH(UTypanuyu aTOMOB XMMUYECKHUX 3JIEMEHTOB.

[lepuoaunueckuit 3akoH . M. MeHnngeneeBa B CBETE YYEHHUSA O CTPOECHHUHU
aToM a. Otkpertue J. . MenaeneeBbIM MepruoandecKoro 3aKoHa.

[Tepuoanueckas cuctema xumudeckux snemeHToB [1. V1. MenneneeBa - rpadguueckoe 0ToOpaxeHue
MEPUOIUUECKOr0 3aKkoHa. DU3nUecKHil CMbICI TOPSAKOBOTO HOMEPA IEMEHTA, HOMEpA Ieproja u
HOMepa Ipynibl. BaneHTHble 31eKTpoHbl. [[pyunHbl H3MEHEHNS CBOCTB 3JIEMEHTOB B IEPUOJAX U
rpymnmnax (riaaBHbIX HOATPYIIAXx).

[Tonoxxenune BoOpOaa B IEPHOIUUECKON cUCTEME. 3HAUEHUE NTEPUOIUNIECKOTO 3aKOHA U
MEPUOIMYECKON CUCTEMBbI XUMHYECKUX AeMeHTOB J[. 1. MeHeneeBa i pa3BUTUSI HAYKA U
MMOHUMAaHMSI XUMUYECKOU KapTUHBI MUpA.

JemouncTpanum. Paznnunsie (opMbl IEPUOINIECKON CUCTEMBI XMMHUECKUX 31eMeHToB 1. 1.
Menneneesa.

JladopaTopHublii onbIT. 1. KoHCTpynpoBaHue nepuondeckoil Tabauiibl 2JIEMEHTOB C
HCIOJIb30BAHUEM KapTOYEK.

Hcnoan3oBanue UKT: npezenranms «Ctpoenue atomay, BuieopuiabsM «Benukuii 3aKkoH
IIpoext: «Mmenem J[. 1. MenaeneeBa»
Tema 2
Crpoenue Bemectsa (14 4)

Nounnasg xumuueckas ¢Bs3b. Katnons! u annonsl. Knaccudukarnus nonos. MoHasie
KpUCTaJUIMYECKUE pemeTki. CBONCTBA BEIIECTB C ITUM THUIIOM KPUCTAJUIMYECKUX PEIIETOK.

KoBaneHTHas XuMuueckas CB 3 b. DIEKTPOOTPULIATENLHOCT. [1ospHast u HenoasipHas
KOBaJICHTHBIC CBsI3U. J{umob. [1osspHOCTE CBS3HM U MOISAPHOCTH MOJIEKYIbl. OOMEHHBIN U TOHOPHO -
aKLENTOPHBIM MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOH CBsI3U. MOJIEKyNsSIpHbIE U AaTOMHBIE
KpUCTaJUIM4ecKue pemeTki. CBONCTBA BEIIECTB C STUMU TUIIAMH KPUCTAJUTMYECKUX PEIIETOK.

Mertannuyeckas XUMu4deckas ¢Bs3b. OCOOEHHOCTH CTPOCHUS AaTOMOB METAJIJIOB.
Merammueckass XUMUYECKasi CBSA3b U METaJUIMYECKash KpUcTauinueckas pemerka. CBONCTBA BEILIECTB €
3TUM THUIIOM CBSI3H.

Bonopoannas xumMmuueckas CBs3b. MeXMOJIEKYIsIpHas U BHYTPUMOJIEKYIISIpHAS
BOJIOPOJIHAS CBS3b. 3HAUEHUE BOJOPOIHOM CBSI3U JJIsl OPraHU3allK CTPYKTYpP OUOIMOINMEPOB.

[T o nuwme p b1 [ImactMacesl: TepMOIIIACTBI M PEAKTOILIACTHI, UX IPEACTABUTENIN U IPUMEHEHUE.
Bonokna: npupoaHblie (pacTUTENbHbIE U )KUBOTHBIE) U XUMHUYECKUE (MCKYCCTBEHHBIE U CHHTETUYECKUE),
UX NPEJICTABUTENIN U IPUMEHEHUE.

'azo0o006pa3Hoe COCTOSSHUE BeIIeCTBa. Tpu arperaTHpIX COCTOSHUS BOJIBI.
OcoOenHocTy cTpoeHHs ra3oB. MoJspHbIi 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX MPUPOTHBIX CMECEN: BO3YX, IPUPOTHBIN Ta3. 3arpsi3sHenne atMochepsl
(KUCTIOTHBIC JIOKIM, TAPHUKOBBIN 3P deKT) 1 6ophda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPOA, KUCIOPO, YIIIEKUCIBINA ra3, aMMHaK, 3TuieH. Ux
M0JTy4eHHe, COOMpaHue U pacro3HaBaHUE.

XKXunkoe coctossHue BeuecTB a. Bona. [lorpebnenue Bosibl B ObITY M Ha IPOU3BO/ICTBE.
XKecTkocTh BOBI M CIOCOOBI €€ YCTpaHEHUs!.

MunepanbHbI€ BOJbI, HX UCTIOJIb30BAaHUE B CTOJIOBBIX U JIEYCOHBIX IENSX.

Kunkue KpuCTaJlIbl U KX IPUMEHEHUE.

TBepanoe cocTossHUE BellecCTB a. AMOpdHbIe TBEp/bIe BEIIECTBA B IPHPOT
U B )KM3HU YE€JIOBEKA, UX 3HAYECHUE U IpUMeHeHNe. KpucTtaminieckoe CTpOEHNE BELECTBA.

HucnepcHble cucTeM bl [loHaTue o aucnepcHbIx cucreMax. JucnepcHas ¢asza u
aucriepcuoHHas cpeaa. Kimaccudukaiys IUCTiepeHbIX CUCTEM B 3aBUCUMOCTHU OT arperaTHoro
COCTOSIHUS IUCTIEPCHOM Cpebl U JUCIIEPCUOHHOM (ha3bl.

I'pyboucriepcHbIE CUCTEMBI: SMYIIbCUH, CYCIIEH3HH, a3PO30JIH.
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ToHKOAMCTIEPCHBIE CUCTEMBI: TE€TU U 30JIH.

CocTaB BemecTBa U CM e c e i Beecrsa MOJEKyJIIpHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS.
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.

[TonsiTHe «1075» U €€ Pa3HOBUIHOCTHU: MaccoBast (J0JIs SJIEMEHTOB B COCTUHEHHUH, J0JIi KOMIIOHEHTA
B CMECH - JIOJIsI IPUMECEH, JI0JISI pACTBOPEHHOTO BEIIECTBA B pacTBOpE) 1 00beMHast. J[oist BEIXoAa
MPOAYKTA PEAKIMH OT TEOPETUUECKH BO3MOXKHOTO.

JdemoncTpanuu. Moiens KpUCTaUIMUYECKOM pelIeTKH XJIopuaa Hatpusi. OO0pa3iibl MUHEPAJIOB C
WOHHOW KPUCTAIUIMYECKOM PEIIETKOM: KJIbIIUTA, TAIUTa. MOIeN KPUCTATUIMYECKUX PEIIETOK «CYyXOTO
npaay» (WM Moja), anmasa, rpaduta (mum kBapua). Moaens monekynsl JJHK. OOpasub! miactmace
(peroMOPOpMANTBIETHTHBIC, TIOTUYPETAH, TTOJIUATHIICH, TIOJTUIIPOTIHIICH, IIOJTUBUHITXIIOPUT) W U3ICITHS
n3 HuX. OOpa3Ibl BOJIOKOH (IIEPCTh, IIETIK, alleTaATHOE BOJIOKHO, KAIlPOH, JIABCAH, HEMIIOH) U U3/CIUs U3
Hux. OOpa3ipl HEOPraHUUECKUX MOJIMMEPOB (cepa IITaCTUYECKast, KBapIl, OKCH/I aTFOMUHUS, TPUPOIHBIC
AIIFOMOCUIIMKATHI). MoJienib MoJIsipHOTO 00beMa razoB. Tpu arperatHbix cocTOsIHUS BOIbl. OOpa3iibl
HaKHUIHU B YallHUKE U TPyOaxX EHTPAIBHOTO OTOIIeHUs. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.
[Tpubops! Ha xxunKuX KpucTamuiax. OOpa3Isl pa3IMUHbIX TUCTIEPCHBIX CUCTEM: SMYIbCUM, CYCTICH3UH,
aspo3ouield, reneit u 3oneit. Koarymsauus. Cunepesuc. ekt Tungans.

JlabopaTopHble onbIThI. 2. OripesesieHne TUIa KPUCTAUIMUYECKON PelIeTKH BEIIeCTBa M OMMCAHNE
€ro cBOMCTB. 3. O3HaKOMJIEHUE C KOJUIEKIIMEN TTOJTMMEPOB: IJIACTMACC U BOJIOKOH Y M3ENHS U3 HUX. 4.
HcnbiTanue BOJIbI HA AKECTKOCTh. Y CTPAHEHHE )KECTKOCTH BOJBL. 5. O3HAKOMIIEHHE C MUHEPATbHBIMU
BoJaMu. 6. O3HAKOMJIEHUE C TUCTIEPCHBIMU CUCTEMaMH.

IIpakTnueckas padora Nel. Ilonydyenue, cobupaHue U pacro3HaBaHHUE T'a30B.

Hcnoan3oBanne UKT: npesenrtanusa «Xumuyeckas cBs3b», «Ctenenb okuciaeHus», « Teopus A. M.
OoytiepoBay, «I[lomumepsr», «PacTBOpBI»

IIpoexTni: «MuHepanbHbIE BOABI, X UCIOJIb30BAHUE B CTOJIOBBIX U JIEYEOHBIX LEISIX»

KP Ne 1 no teme: «CtpoeHue BeleCTBa»

Tema 3

Xumuueckue peakiuu (8 u)

Peakxnuu, ugymue 6e3 U3MEHEHHUSI COCTaBa BellecCTB. AJUIOTPONUs U
AJJIOTPOTIHBIE BUAOM3MEHEHUs. [I[puyiHbI aIoTponuy Ha mpumMepe MoAu(UKaINi KHUCIopoaa,
yriepoaa u pochopa. O30H, ero 6HoIOTHYECKAS POJTb.

N3omepsl u nzomepusi.

Peakuuu, ugymue c MBMEHEHHMEM COCTaBa Bell e cTB. Peakuuu coequHeHus,
pa3ioKeHus, 3aMelleHrs 1 0OMeHa B HEOPraHU4YeCKON U opraHndeckoil xumuu. Peakuuu sx30- u
sHpoTepMuueckue. TernnoBoi a3 heKT XUMUYECKOH peakliui U TEepPMOXUMUYECKUE ypaBHEeHHs. Peakiuu
TOPEHHUs, KaK YaCTHBIN clydall SK30TEPMHUECKUX
peaKkiuu.

CKOpOCTh XUMHUYECKOHN peaKkluu.

CKOpOCTh XMMUYECKOH peaKuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM PEaKIUU OT MPUPOIbI
pearupyromux BeUeCTB, KOHUEHTPAUHU, TEMIIEPaTyphl, IUIOIAIA TIOBEPXHOCTH COIPUKOCHOBEHUS U
KaranusaTtopa. Peakiiuu romo- u rereporennsie. [lonsaTre o karanuse u katanuzatopax. GepMeHThI Kak
OMOJIOTMYECKHE KaTaIu3aTOPbl, 0COOCHHOCTH X (DYHKIIMOHUPOBAHHUS.

O6paTuMOCTh XUMHUYECKUX peakIuil. HeoOparumbie u 00paTUMble XUMUYECKUE
peakiuu. CocTOSTHUE XUMUYECKOTO PAaBHOBECHS ISl 0OpaTUMBIX XUMUYECKUX peakiuii. CriocoObl
CMEIIeHUS XHMHYECKOTO PaBHOBECHS Ha MpUMepe CuHTe3a aMmMuaka. [loHaTue 00 OCHOBHBIX HAYYHBIX
MPUHLKIIAX IPOU3BOJICTBA HA MPUMEPE CUHTE3a aMMHUaKa UM CEPHOM KUCIOTHI.

Ponb Boabl B XuMuueckoil peaxuuu Mcruaasle pacTBOpbl. PacTBOpUMOCTD U
KJacCU(UKAIUs BEUIECTB 10 ATOMY MIPU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPHUMBIE
BEIlIECTBA.

DIEKTPOIUTHI U HEANIEKTPOIUTHL. DIEKTPOIUTHYECKas Auccouuanus. Kuciorsl, OCHOBaHHS U COJIU C
TOYKHU 3PEHUS TEOPUH IEKTPOJIUTUUECKON TUCCOLIMALINH.

XUMUYECKHE CBOMCTBA BOJIbI; B3aUMO/JICHCTBHE C METAJUIAMH, OCHOBHBIMHU M KUCJIOTHBIMU OKCUJIAMU,
pasnokeHue U 00pazoBaHNe KPUCTAJUIOTHIPATOB. Peakiuu rupatanuy B OpraHM4ecKoil XUMUHU.
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'mpponus3 opraHMYecKUX M HEOPraHUUYECKHUX cOe€JUHeHHU . Heobparumelii
rupoan3. OOpaTUMBbIA THAPOIU3 COTIEH.

[M'uaponn3 opraHUYeCKUX COCIMHEHUM U €ro MPAKTUYECKOe 3HAUCHHE JIJIS TIOJTyYEHUs THAPOIU3HOTO
cnupTa ¥ MbU1a. bruosiorndeckast poJib THAPOJIM3A B IIIACTUYECKOM M SHEPIeTHYECKOM 0OMEHE BEILIECTB
Y SHEPTUH B KJIETKE.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIEC peakiluu CTeneHb OKUCICHHUS.
OmnpenereHne CTENICHH OKUCICHHUS 10 opMylie coequHeHus. [IoHaTHE 00 OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakiusix. OKHCIEHUE U BOCCTAHOBIIEHHE, OKUCIUTENb U BOCCTAHOBUTEITb.

DaeKTpoJHu 3. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN Mpoliecc. DIEKTPOIN3
pacmiaBoB U pacTBOPOB Ha puMepe xyiopua HaTpus. [IpakTuueckoe npuMeHeHue IEKTPOoIn3a.
DIEKTPOTUTHYECKOE MTOTYyICHUE ATFOMUHUS.

demonctpauumn. [Ipespamenne kpacHoro gocdopa B 6enbiit. O3o0naTop. Moaenu Mosiekyn #-0yTaHa
1 n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKIIMHU OT MIPUPOIbI BEIIECTB HAa MPUMEPE B3aUMOICHCTBUS
PacTBOPOB PA3IMYHBIX KHCJIOT OJJMHAKOBOM KOHIICHTPALIMH C OJMHAKOBBIMU TPaHyJIaMU IIMHKA U
B3aMMOJICHCTBUS OJMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB (MarHus, IMHKA, JKeJie3a) C COJITHON
KHCI0TOM. B3auMoelicTBrE pacTBOPOB CEPHOM KUCIIOTHI C PACTBOpPaMU THOCYJb(aTa HaTPHUs
Pa3IUYHON KOHIEHTPAIMHU U TeMIepaTypbl. Moiens kumsiiero cios. Paznoxenue nepokcuia
BOJIOpO/Ia C MOMOIIBIO KaTaiu3aTopa (okcuaa mapranua (IV)) u katanassl CbIporo Msca u CbIporo
kaprodens. [Ipumepsl HEOOPAaTUMBIX peaKIHi, HAYIIUX ¢ 00pa30BaHUEM OCAJIKa, Ta3a WA BOJIBI.
BsaumoneiictBue nutus u Hatpus ¢ Bogoi. [lomyuenue okcuna gpocdopa (V) u pactBopeHue ero B
BO/I€; UCITBITAHUE TIOJYYEHHOTO pacTBOpa JJakMmycoM. OOpa3isl KpUCTAIIIOTHAPATOB. VcnibiTanne
PacTBOPOB DJIEKTPOJMTOB U HEIJIEKTPOJIUTOB HA TIPEIMET JTUCCOIUAIINN. 3aBUCUMOCTH CTEIICHU
ANIEKTPOJIUTUYECKON TUCCOLMAMU YKCYCHOM KHCIIOThI OT pa30aBieHus pacTBopa. [ uaponus kapouaa
Kanblus. ['uaponan3 kapOOHATOB MIETOYHBIX METAIUIOB M HUTPaToB IHKa wir cBuHIA (II). [Tomyaenue
Mbuia. [IpocTeiime OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH; B3AUMOICHCTBHUE IIUHKA C COJISTHOM
KHCIJIOTOH | keJie3a ¢ pactBopoM cyibdara menu (II). Mozaens snexkrposmzepa. Moaenb 31eKTPOJIU3HOU
BaHHBI JUISl TIOJTYYEHUS aTIOMUHUSL.

JlaGopaTtopHble onbITHI. 7. Peakius 3aMeleHns] MEU KEJIE€30M B PaCTBOPE MEHOTO Kyropoca. 8.
Peaxmuu, naymume ¢ o6pazoBaHreM ocajika, raza u Bojsl. 9. [lomyuenue kuciopoaa pa3ioKeHHEM
MepoKcHia BOJOPoAa ¢ moMoIibio okcua mapradina (IV) u karanasel ceiporo kaprodens. 10.
[Tosnydyenune Bo10poaa B3aMMOACHCTBUEM KUCIOTHI ¢ IUHKOM. 11. PaznuuHelie ciayyau ruiposinza cosen.
HUcnoan3oBanne UKT: npezenTanus « TUbl XUMHUYECKUX peakinii», «CKOPOCTb XUMHUYECKHUX
peakumiiy, «OBP», BuneodparmenT «TennoBoit 3pPexT XuMUISCKON peaKIium»

IIpoexkThi: «OKUCIUTENHEHO-BOCCTAHOBUTENBHBIE MTPOLIECCHI, (hopMuUpyrolue 00IuK 3eMITn»
KP Ne 2 no teme: « XUMUYECKHUE PEAKIIHI

Tema 4

BemecTBa u ux cBoiicrsa (9 u)

M e 1 a 1 1 bl. B3aumoielicTBrE METAIIOB ¢ HEMETAUIaMHU (XJIOPOM, CEPON U KUCIOPOAOM).
BsaumoneiicTBue METOYHBIX U HIEIIOYHO3EMEIbHBIX METAJUIOB C BOJIOW. DIEKTPOXUMUUECKHUM P
HanpsDKeHUH MeTaiyioB. B3aumoieiicTBue MeTauioB ¢ pacTBOpaMU KUCJIOT U COJIeH. AIOMUHOTEPMHS.
BsaumoneiicTBue HaTpus C 3TaHOJIOM U (DEHOJIOM.

Kopposus metanmos. [ToHsATHE 0 XUMUYECKON U TEKTPOXUMHUYECKONH KOPPO3UH MeTaioB. CriocoObl
3aIUTHl METAJIOB OT KOPPO3HH.

Hewm e Tannsl. CpaBHUTENbHAS XapaKTEPUCTHUKA TATIOT€HOB KaK HanOoiee THITMYHBIX
npecTaBuTenei HeMeTawioB. OKUCIUTENbHBIE CBOWCTBA HEMETAIIOB (B3aUMOICHCTBHE C METAJUIAMU U
BOJIOpPOJIoM). BoccTaHOBUTENBHEBIE CBOWCTBAa HEMETALIOB (B3aUMO/EHCTBUE C Ooee
AIIEKTPOOTPHUIATENFHBIMA HEMETAJIAMHU U CIIOKHBIMU BEUIECTBAMH -OKHCIUTENSIMHU).

Kucnorsl HeopraHumueckue M opraHuyecKkue. Kimaccupukanus Kucior.
XUMHUUYECKHE CBOMCTBA KHCIIOT: B3aUMOJICHCTBUE C METAJIAMH, OKCUIAMH METAJUIOB, THAPOKCUIAMU
METaJIOB, COJISIMH, criupTaMu (peakuus dtepudukannn). OcoOble CBONCTBA a30THOM U
KOHIIEHTPUPOBAHHOM CEpHON KUCIOTHI.

OcHOBaHUS HEOpPraHUYECKHEe U oOpTaHHUe KU e OcHOBaHUS, UX KIaccuUKaIius.
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XUMHUYECKUE CBOMCTBA OCHOBAHUI: B3aMMOJACHCTBHUE C KUCIOTAMU, KUCIOTHBIMU OKCUAAMU U COJISIMH.
PasnoxeHne HepaCTBOPUMBIX OCHOBAHMIA.

C o m u. Kitaccudukanus cosieii: cpeiHue, KUCIIbIe U OCHOBHBIC. XUMUYECKHE CBOWCTBA COJICH:
B3aUMO/ICHCTBUE C KMCIOTAMH, 1lI€JI0YaMu, MeTaulaMu U cossimu. [lpeacraBurenu conet u ux
3HaueHue. XJIOpHU HATpHs, KapOOHAT KaibIus, GocdaT Kablus (CpeIHUE COJH); THAPOKAPOOHATHI
HaTpUsI U aMMOHMSI (KUCTIbIE COJIN); ruapokcokapOoHaT Meau (II) - Manaxut (OCHOBHas COJIb).

KauecTBeHHBIC peaKIy Ha XJIOPUI-, CYyIb(haT-, © KApOOHAT-aHUOHBI, KATHOH AMMOHHUSI, KATHOHBI
xenesza (I1) u (I1I).

eneTuueckas CBsI3b MEX/JYy KJIaCCaMU HEOPraHMUYECKUX U OpPTaHUYEC
KMX CO€JUHEHMU U. [IoHATHE 0 FTeHETUYECKOM CBSA3U U T€HETUYECKUX pAslax. | eHeTHUeCKui psa
Metaa. ['eneTnueckuii psig HeMeTtanaa. OcCOOEHHOCTH M'€HETHUECKOT0 Psijia B OPraHMYECKO XUMUU.

Hdemonctpanuu. Komiekius 06pas3ioB MeTayioB. BzanmoielicTBre HATpUs U CYPbEMBI C XJIOPOM,
kKeresa ¢ cepoil. ['opeHre Maruus 1 altOMUHUA B KUCTOpoae. B3anmoaeicTBUE MIEI0YHO3EMETbHBIX
METAJUIOB C BOJIOM. B3anmoielicTBre HaTpUs € 9TAHOJIOM, [IUHKA C YKCYCHOM KHUCIIOTOM.
AmoMuHOTEpMUS. B3anmoeiicTBre Me ¢ KOHLIEHTPUPOBAHHOW a30THOM KUCIOTOW. Pe3ynbrars!
KOPpPO3UH METAJIJIOB B 3aBUCUMOCTH OT YCJIOBHH ee npoTekaHus. Koyneknus o6pa31ioB HeMETaIoB.
B3aumonelicTBue X10pHOH BOAbI C pacTBOpoM Opomua (noanaa) kanus. Kosaekus npupoJHbIxX
OpraHMYecKuX KUcJIOT. PazbaBiieHrne KOHIIECHTPUPOBAHHOM cepHOM KUCIO0ThL. B3aumoeiicteue
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI C CaXapoM, IEJITI0N030M U MeAbto. O0pasIbl MPUPOTHBIX
MHHEPAJIOB, COJEPKAIINUX XJIOPU]T HATPHs, KapOoHAT Kaimblus, pocdar KanbIws U THAPOKCOKapOOHAT
menu (I1). O6pa3iel MUIMIEBBIX TPOYKTOB, COAEPKAMMUX THAPOKAPOOHATHI HATPHS K AMMOHHS, UX
CIOCOOHOCTH K Pa3lIocKEHUIO MTPU HarpeBaHuu. ['amenue coapl ykcycoM. KauecTBeHHbIE peakiiuy Ha
KaTHOHBI U aHUOHBI.

JladopaTopHble onbIThl. 12. McnibiTanne pacTBOPOB KUCIOT, OCHOBAHUH M CoJiel mHAMKatopamu. 13.
B3anmopeiicTBre COJISTHOM KUCIOTHI M PaCTBOPa YKCYCHOM KUCJIOTHI ¢ MeTaiuiamu. 14. Bzaumonenicteue
COJISTHOM KHMCJIOTBI M PACTBOPA YKCYCHOM KHUCIIOTHI C OCHOBaHUsIMU. 15. B3anmopaeiicTBue coystHOM
KHUCJIOTBI M pacTBOPa YKCYCHOM KUCIIOTHI ¢ coyisiMU. 16. TlosydeHne u cBOCTBa HEPACTBOPHUMBIX
ocHoBaHui. 17. ['maponan3 XJI0pUAOB U alleTaTOB IIETOYHBIX METAIOB. 18. O3HaKOMIIEHHE C
KOJUICKIIUSIMH: a) METAJIJIOB; 0) HEMETAJIOB; B) KUCJIOT; T') OCHOBAHUI; /1) MUHEPAJIOB U OMOJIOTUUECKHUX
MaTepuasoB, COJEPKAIUX HEKOTOPBIE COJIH.

IIpakTuyeckasi padora Ne2. PemeHne skcriepuMeHTANbHBIX 3a7a4 Ha UISHTU(DUKAIHIO
OpPraHMYECKUX U HEOPraHUYECKUX COECTUHEHUM.

HUcnoan3oBanne UKT: npezentanus «Metaby, «Metauyprus», « OCHOBaHHUS»
IMpoexkThi: KuciioTel B ipupoae
KP Ne 3 no teme: «BemiecTtBa 1 uX CBOWCTBa»
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TemaTrnyeckoe mi1anHupoBanue Kypca xumuu. 10 kiacca

No/m. Tema Tpumepurrie
CPOKH
K.p. | ILp. | JL.o K.p. ILp.
1 Beenenue
Tema 1.
Teopusi CTpoeHHsI OPraHMYecKHX coenHennii (3 u)
2 Tema 2. Nel Ne 1-5
YraeBoaopoabl M HX NPUPOIHBbIE HCTOYHUKH (8 u)
3 Tema 3. Ne2 Ne 6-
Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs 13
U UX NPUPOIHbIE HCTOYHUKH
(10w)
4 Tema 4. Nel | Ne 14
A3oTcoaep:kamye coeJUHEHUS] M X HAX0XK/IeHUe B
»KUBOI1 mpupojue (6u)
5 Tema 5.
BuoJsioruvyeckn akTHBHBbIE OPraHUYeCKHE
coennHenus (4 u)
6 HckycceTBeHHbIE H CHHTeTHYeCKHE oJuMephI (4 v) | Ne3 | Ne2 | Nel5
Hroro 3 2 15
Kanenngapno-remarnueckmii mian. 10 kiacc
Ne Hara HaumeHnoBanue pazienoB v Tem Tun Bun
Inanup. | dakruy. ypoka | KOHTPOIA
Tema 1. Beeoenue. Teopus cmpoenusn op2anuydecKux coeOuHeHuil
1 [Ipenmet oprannueckoit xumuu. Heopranuueckue u YOH3 | UP[
OpraHHyecKre coelnH. BaleHTHOCTb.
2 OCHOBHBIE TIOJIOKEHUSI TCOPUU XUM. CTPOCHUS OPT. YOH3 | @0
COEIUHEHU.
3 OCHOBHbIE IOHATHUS OpraH. XUMHUH: TOMOJIOTH 1 YOVP | CP
TOMOJIOTHYECKHE PsI/IbI, U30MEPBI U H30MEpHs
Tema 2. Yeneeo000poowt u ux npupoonvie ucmoyHuKu
4 [Ipuponsblii ra3. AJIKaHbl. YOH3 | @O
5 AJKeHbl. DTUJIEH, €0 N0JIyY€HHE, CBOMCTBA, IPUMEHEHHE. YOH3 | @0
6 Anxanuensl. Kayuyku. Pesuna YOH3 | CP
7 AJNKUHBI. AUIETUIIEH, €r0 TIOJIy4Ye€HHEe, CBOWCTBA, YOH3 | UPK
IPUMEHEHHUE.
8 Hedts, €€ coctaB n nepepaboTka. YOH3 | CP
9 benson: nomydenue, CBONMCTBA, IPUMEHEHHE. YOH3 | UP
10 O060011eHne 3HaHUN U PElIeHHE 3a/1a4 110 TeMe YOoyP | CP
«YTIeBOIOPOIABI»
11 KonTtponsHast padota 1 mo teme «YTI€BOIOPOJIBI U UX YVPK | KP
MPUPOJIHBIE UCTOUYHUKI)
Tema 3. Kucnopoocoodepicaujue coeOuHeHUs U uUxX HAXO0MHCOEHUE 8 HCUBOU npupooe
12 | | | Xummueckuii cocTaB KUBBIX OPraHU3MOB. | VOH3 | UPK
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13 Crouprel. Tlonyuenue, puszndeckue U Xumuueckue cpoiictea | YOH3 | @O
9TaHOJIa, IPUMEHEHHE.
14 MHOroaTtoMHbI€ CLIUPTHI YOH3 | UP]]
15 @DeHoI: NoTYYEeHHE, CBOMCTBA, IPUMEHEHHUE. YPK | 1IP
16 AJbAETuIbl: IOJY4€HHE, CBOMCTBA, MPUMEHEHHE. VYPK | KP
17 Kap6oHoBbIE KHCIIOTHI: IOJydeHHUE, CBOMCTBA, npumeHenue. | VOH3 | UPJ]
18 Crnoxnble 3(UpPHI U )KUPBI, UX MTOTy4EHHE, CBOWCTBA, YOH3 | @O
IPUMCHCHUE.
19 YrneBoasl. I 'M0K03a: OJIydeHHE, XMMUYECKHAE CBOMCTBA U YOH3 | UP]]
IPUMCHCHUE.
20 O06o06mienne 3HaHni 10 Teme: «Kucmopoacoaepx. YOVYP CP
COEJIMHEHUS»
21 KonTtponsnas padota 2 o teme: «Kucnopoaconepix. YPK KP
COEJIMHEHUS»
Tema 4. Azomocooepicanjue coeOuHeHUA UX HAXOHCOCHUE 8 HCUBOU NPUPOOe
22 [TonsTne 06 amunax. CBoiicTBa, nojydeHue u npumenenne | YOH3 | @O
aHWJIMHA.
23 AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHUYECKHe YOH3 | UP]]
COCTMHEHUSI.
24 [Tentuanas cBsA3b 1 monunentuabl. [I[pumenenue YOH3 | T
AMUHOKHCIIOT.
25 benku, ux ctpykrypa, Onoxumuyeckue QyHKIUN U YOH3 | CP
CBOWCTBA.
26 HyxknenHoBbIe KHUCTOTHI YOH3 | UPK
27 ITP Ne 1 Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 Ha YPK | IIP
WICHTU(QUKAIMIO OpraH COCAUHEHUH.
Tema 5. Buonozuuecku akmugHvle Op2aHu4ecKue cOeOUHEeHUs
28 depMeHTHI KaKk OMOJIOTUYECKHE KaTaTH3aTOPHI. YOH3 | T
29 Buramunbl YOH3 | CP
30 [TonsaTre o ropMoHax. YOH3 | CP
31 JlekapcTBeHHas xumusi. HapkoTuueckue BelecTna. YOH3 | T
Tema 6. Hckyccmeennwvle u cunmemuueckue opeaHuiecKue cOeOuHeHus
32 [Tosnydenne NCKyCCTBEHHBIX MOJUMEPOB: alleTatHbli menk, | YOH3 | UP/]
BHCKO3a. CUHTETHYECKHE MOJIUMEPBI, X CTPYKTYpa,
MOJIy4YeHUE, OTJENbHBIC MPEACTABUTEIN.
33 WroroBas koHTposibHAs paboTa VPK | KP
34 [IP No 2 Pacnio3HaBaHMe 1J1aCTMACC, BOJIOKOH. YPK | IIP
TemaTnueckoe mIaHupoBanue Kypca xumuu. 11 kiacca
DopMa KOHTPOJIA IIpumepHbIe CPOKH
No/m. Tema
K.p. ILp. JL.o. K.p. IL.p.
1 Tema 1. Nel
Crtpoenue atoma u
nepuoanyeckui 3axkou 1. H.
Menneseesa (3 1)
Tema 2. Nel Nel Ne 2-6
2 Ctpoenne Bemecrna (14 1)
3 Tema 3.
Xumnueckue peakuun (8 u) Ne 7-11
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Tema 4.
BemecTBa u ux cBoiicrBa (9 u) No 2 No2 Ne 12-18
Hroro 2 2 18
Kanennapuo-remaruueckuii mian. 11-12 kiaacent
Ne Jlata HaumeHoBaHue pa3iesioB U TeM Tum ypoxa Bun
niaan | paxm KOHTpOIA
TemaNel. Ctpoenue aroma u nepuoanyeckuii 3axkon /.. MenaesieeBa(3uaca)
1 OCHOBHBIE CBEJICHUS O CTPOCHUHU aToMa. YOH3 UPJ]
2 CrpoeHue aTOMOB 3JIEMEHTOB OOJIBLINX YOH3 Q0
TIEPHOJIOB
3 [Tepuoanueckuit 3akon /.. Menneneena B yoyp CP
CBETE YUCHHS O CTPOCHHH aTOMA.
TemaNe2. Ctpoenne BemecrBa(144coB)
4 HMonnast xumuyeckas CBsi3b YOH3 D0
5 KoBaneHTHast XuMU4YecKasi CBSI3b. YOH3 0]
6 Mertamnueckasi XUMHUYECKasi CBS3b. YOH3 CP
7 Bopopoanas xumudeckast CBSI3b. YOH3 UPK
8 ITommmepsr. [Tmactmaccsl. YOH3 CP
9 [Tomumepst. BosokHa. YOH3 uprP
10 I"a3000pa3HOE COCTOSTHUE BEIIECTRA. YOH3 CP
11 JKnnkoe cocTtosiHuE BeEIeCTBa. YOH3 DO
12 TBepaoe cocTosTHUE BEIIECTRA. YOH3 HUPH
13 JlucniepcHbIe CHCTEMBI. YOH3 UPK
14 CocraB BelecTBa U CMeCEIA. YOH3 DO
15 BeniectBa MosiekynsipHOTO U HEMoJieKyasapHoro | YOH3 UPJ]
CTpOEeHUS. 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB
16 [Ipaktuyeckas padota Nel o teme: «Ilomyaenune, | VPK 1P
coOMpaHue U paclio3HaHKE Ia30B)
17 KP Ne 1 no teme: «CtpoeHue BeIecTBa VPK KP
Tema Ne3. Xumnueckne peakunu(84acon)
18 Peaxiuu, naynme 6e3 u3mMeHenus: cocrana Bemiects| YOH3 HUPJ[
19 Peakium, naynme ¢ usmeHeHue cocrasa Beniectsa. | YOH3 T
20 CKOpOCTh XMMHUYECKOH PEaKkLnu. YOH3 CP
21 OOpaTUMOCTb XUMUYECKUX PEAKIIUIL. YOH3 DO
22 Posb BOJibl B XUMUYECKOM PEAKIIHH. YOH3 UPK
23 ['maposm3 opraHryecKuX ¥ HEOPraHUYECKUX YOH3 @0
COCJIMHEHU.
24 OKHUCIUTEIBHO —BOCCTAHOBUTENb-HBIE PEAKIIMN YOH3 T
25 DJIEKTPOJIu3. YOH3 UPK
TemaNed, BemecTBa u nx coiictBa(94yacon)
26 Mertasisl. YOH3 00
27 Hemeramnibl. YOH3 UPJ]
28 KucnoTsl HEOpraHnyeckue 1 OpraHu4ecKue. YOH3 T
29 OcHoBaHMsI HEOPraHMYECKHUE U OPraHUUYECKUE. YOH3 CP
30 Conu. YOH3 HUPK
31 I'enernueckas CBsI3b MEXKIY KIaCCAMHU YOH3 CP
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HEOPraHUYECKUX COEAUHEHUN

32 ['eneTnyeckas cBsI3b MEX]y KIacCaMH YOH3 CP
OPraHUYeCKUX COCTUHECHUM.

33 HToroBast KOHTpOJIbHAs padoTa. YPK KP

34 [IpakTnueckas padota Ne2 no teme: «Pemenue YPK 11P

OKCIICPUMCHTAJIBHBIX 3a/]a4 Ha I/II[CHTI/I(i)I/IKaIII/IIO
OpPraHn4YCCKUX U HCOPTaHNMYCCKUX BCIICCTB.

I/Icrlo.111>3yeM1>1e COKpalIeHMs:

Buabl KoHTpOJIA:

@O — ¢dpoHTATBHBIN OIIPOC.

UPJ]l — unauBuayanpHas paboTa y TOCKH.

NPK — unnuBuyanbHast paboTa o KapTOUKaM.
CP — camocTosTenbHas padbora.

[P — nmpoBepouHas padora.

T — TecroBas pabora.

TII -TBOpUYECKHIT TPOEKT

TP - TBOpueckas paboTa

Tunel ypokos:
YOHM - ypoK OTKpBITHSI HOBBIX 3HAHHUU
YOMH- ypok 00111eMeT0/10JIOTUYECKOM HallpaBIEHHOCTH
YOVP - ypok 0TpaboTKH yMeHHH U peduiekcuu
VYPK - ypok pa3zBuBaromero KOHTPOJIst
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IlepeyeHb y4eOHO-METOAUYECKOI0 00ecIeYeH s

Cnucok aureparypsl o kypey Oprannyeckasi xumus — 10 kiace
OcHognas

1. Ilpumepnas nporpamma «Xumus 10-11 kiacce» - M., «IIpocsemenue» 2010r,

2. Pabouas nporpamma H. E. Ky3uenosa, coorserctytomast ®I'OC COO - M.: «lpodar, 2013 T.

3. «Xwumus. 10 xmace»: H. E. Ky3nenosa,; - M.: [Ipoda. — 2013 rox

Hononnumenvnan

1.  O.C.l'abpuensn, M.I'.OctpoymoB Xumus 10 knace: HacrossHas kaura. — M.: Ipoda, 2004 rog;

2. 0O.CTI'adopuensa, U.I'.OctpoymoB, E.E. OctpoymoBa Opranuveckas XHMHs B TeCTaX, 3ajadax,
ynpaxknenusx, 10 kmacc. — M.: lpoda, 2003 roz;

3.  .O.ClI'aopuensn, ILH.bepeskmn, A.A.Ymakoa Xumus 10 xmacc: KoHTponpHBIE U
MPOBEPOUHBIE paboTHI K yueOHuKy. — M.: Ipoda, 2003 ro;

4.  O.C.Tlaopuensn, N.I'.OctpoymoB Xumus, Metonnueckoe nocodue 10 knacc; - M.: Ipoga, 2001
rof;

5.  M.A.Ps6os, P.B.JIuako, E.FO.Hesckas Tectsl mo xumuu k yauebuuxky O.C.I"aGpuensHa u np.

Crnucok gureparypsl o kypey Oomasi xumus — 11 kiace

Ocnoenasa numepamypa
1. T'abpuensa O.C. Ilporpamma kypca xumuu a1 8-11 ximaccoB 006meoOpa3oBaTeIbHBIX
yupexienuit.— M.: Ipoda, 2010.
2. «Yueonuk Xumus 11xmace»: O.C.I'abpuensta - M.: JIpoda. — 2003 rox
Jlonoanumenvhan numepamypa
1. O.CTa6puensn, I'.I'.JIsicoBa «Xumuss Mertoauueckoe nmocodrue — 0a30BbIi  ypOBEHB» - M.:
Hpoda 2006 rog.
2. 0O.CTIabpuensn, U.I'.OctpoymoB, «OOmas XxuMus B TeCTax, 3aJadax, yhnpaxHeHusx. 11
kiace» — M.: [Ipoda, 2003 rog.
3. O.C.I'abpuemnsn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTposbHbIE 1
MMPOBEPOUHBIE pabOTHI K yueOHUKY». — M.: JIpoda, 2004 T.
4, O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 xmacc: HactonbHas kHuTa s
yautensi». Yacte 1 — M.: Ipoda, 2003 rox.
5. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonbHas kHuTaA 1714
yautens». Yacts 2 — M.: Ipoda, 2003 ro.
6. O.C.I'abpuemnsn, IL.B.PemeroB, N.IOcrpoymoBa <«3agaun M0 XHMHH W CIHOCOOBI HX
pemenus» - M.: «/Ipodar, 2004ro.
7.  B.I. JenucoBa «Xumus 11 xmacc moypounsle Iuianel 1no ydeOHuky O.C.I'abpuensiHa,
I".I".JIeicoBoii» - Boarorpaay Yuurens 2003ro.
8. M.A.Psb6oga, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dk3amen, 2006r.
9. O.CTI'abpuensn, M.I'.octpoyMOB «XuMmudeckuii skcrepuMeHT B mikose 11 kmace»; - M.:
Hpoda. — 2009 rox.

IHosne3uble 00pa3oBaTebHbIE CAWTHI
6. «Xumusg 10 kaace»; - M.:«Oxk3amen» 2006 roz;
7. O.C.TIabpuensH, A.B. fmykoBa «PabGouas Terpanp k yueonuky O.C.I'aGpuensHa u ap. «Xumus
10 xmace» (6a3oBbIif ypoBens); M.: [Ipoda 2012 rog;
1.  Xumusa Xumuueckas Hayka u obpasosaHue B Poccum http://www.chem.msu.su/rus
2. Xumusa un KusHb — XXI Bek http://www.hij.ru
3. TaseTa «XMmusa» U canT ana yumntens «fA nay Ha ypok xumumy» http://him.1september.ru
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i R

0.
11.
12.
13.

ChemNet: mopran pyHIaMEHTAILHOTO XMMHUYECKOT0 0OpazoBanus http://www.chemnet.ru
AJIXUMUK: caiit JI.IO. Anuk6eposoii http://www.alhimik.ru

OCHOBBI XMMHH: 00pa30BaTEIbHBINA CAUT JUIs IIKOJIBHUKOB U cTyAeHTOB http://www.hemi.nsu.ru
Xumus B OTkpeiToM Kosuiemxke http://www.chemistry.ru

WebElements: oHaifH-ClIpaBOYHUK XUMUYECKUX diieMeHTOB http://webelements.narod.ru
BuptryansHas xumuueckast mikosia http://maratakm.narod.ru

3aHuMaTenpHas XUMHEsL: Bce 0 MeTauiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Kosnekuus «EcTecTBeHHOHAaYYHBIC IKCIIEPUMEHTBDy: Xumus http://experiment.edu.ru

XuMHus 4J1 BCEX: MIUTFOCTPUPOBAHHBIE MAaTEPHAIBI TIO OOIICH, OPraHMueCKO U HEOPTraHUYECKON

xumum http://school-sector.relarn.ru/nsm/

14.
15.

DrekTpoHHas OnbIMoTeKa Mo Xxumuu u Texaukehttp://him.1september.ru
baHk megaroruueckoro onbsita. MeTouueckue pa3paboTKi YPOKOB XUMHUHU COPOCOBCKUX

yuurenei. http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html

16.

Xnmus: KOJ'IJ'ICKIII/H[ MaTCpraJIoB I YIUTECI XUMUN: TEMATUYCCKHUE TUIAHBI, ITIPOBEPOYHEBIC

paboThI, Mera-ypoKH, MaTepHralibl oaumMiuai. http://sysmanova.narod.ru

Menuapecypchbi:

1. Enuuslie oOpasoBaTenbHbIE pecypehl ¢ caiita WWW. school-coolection.edu.ru (eauHoi KOJIeKIMN
00pa3oBaTeNIbHBIX PECYPCOB)

2. YueOHOe 3IeKTpoHHOE n3anne «BupryanbHas qadoparopus» Xumus 8-11kimacc
3. Xwumus «llomHbri mumoctpupoBanubiii Kype XUMUS - u3 cepun «IIposeps ceOs»
4, «Xumus qs Beex 21: «Pemenne 3amaw»y CaMOy4IuTeNb
5. Xwumug 8-11 knaccel
CpepgcTtBa 06yyeHus.
1. MeuatHble nocobus.
Tabauybi:

1. Cepwus MHCTPYKTMUBHDBIX TabAUL, MO XMMUU
2. Cepwus Tabauu, No opraHNYECKon XMMmnm

2.ndopMannOHHO-KOMYHUKATHBHbIE CPE/ICTBA:

1. MynsTuMeauiiHbie TporpaMMsbl (0OyUaroue, TPEHUHTOBbIE, KOHTPOIUPYIOIIUE) XUMUU.

2.

ANIEKTPOHHAS OMOJIMOTEKA TT0 XUMUHU.

3. Texnuyeckue cpeacTBa 00y4YeHHU.
1. Dkpan

2. HoyrOyk
3. MyabTuMeuitHbIH TPOEKTOp

4, KonoHku
5. Tlpuntep

Koanexnun:

Tonnuso

Hedts

Crekito

IImacTmaccer

ITone3nsie nckomaemMbie

OdopynoBanmue:
o ITaTuB A1 IpoOUPOK
o JIaGopaTopHbIe MITAaTHUBBI
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[Ipo6upku

[TpuGop mi1st MOATBEPKACHUS 3aKOHA COXPAHEHUSI MacChl BEIIECTB
[TpuGop mi1st M3ydeHHs COCTaBa BO3IyXa
Jeprkarenu ams mpoOHpoK
I"a3o0TBOAHBIE TPYOKH

CriupToBKH

Becs! anrekapckue

Taran

Tpeyronsauk GpappopoBsrii

Amnmapar Kunma

CeTku MeTaysInyecKue

Jloxeuku 175 COKUraHUs BEIIECTB
Kon6w1 paznmnyabix 00bEMOB

CrakaHbl XUMHUYECKHE

CTexIsiHHbIE TUITHHIPHI

CrexyIsiHHBIC TUTIETKU

CreknsiHHBIE TPYOOUKH

Boponkn

®dapdoposast mocyaa

YuyeOHbIe TA0JIHIBI:

° [Tepuonnueckas cucreMa xuMudeckux aemeHToB . 1. Menzaeneena
Tabnuira pacTBOPUMOCTH KHCJIOT, COJICH U OCHOBaHHUH B BOJIC
DIIEKTPOXUMHUYECKUH P/l HAPSHKEHUST METAILIIOB

IImakatel mo xumuu g 8-11 kimacos

[TopTpeThl BIAIOMIMXCS YIEHBIX — XUMUKOB

Kputepun u HOpMbI OLIEHKH 3HAHUI, YMEHHI ¥ HABBIKOB 00yYAIOIIMXCHA 10 XUMHHU

1. OneHkKa yCTHOro oTBeTA.

OTmeTka «5» :
- OTBET IMOJIHBIN U MPaBUJIbHBIN HA OCHOBAHUU U3yYEHHBIX TEOPHil;
- Marepual U3J0XKEH B OMPEICIICHHON JIOTUYECKOM MOCIIeI0BATEIbHOCTH, JIUTEPATYPHBIM SI3bIKOM;
- OTBET CAMOCTOSITEIIbHBIMN.

OTtBeT «4» |

OTBET IOJIHBIM U MPABUJIbHBIN Ha CHOBAaHUU U3YYE€HHBIX TEOPUIL;
MaTepuai U3J0KEeH B OMPEICTICHHON JIOTHYECKOU MOCIeJ0BaTeIbHOCTH, IPH 3TOM JIOMYIICHHI JIBE-
TPH HECYILIECTBEHHBIEC OMIMOKH, UCIIPABIEHHBIE IO TPEOOBAHUIO YUUTEIIS.

OT1merka «3» :
- OTBET IOJIHBIHN, HO MPU ATOM JOMYIIEHA CYIIECTBEHHAs OINOKA UM OTBET HETIOJIHbIM, HECBS3HBII.

OTmeTka «2» :
- TpHU 0TBeTE OOHAPY)KEHO HETIOHMMAaHKE YYalllMMCSI OCHOBHOTO COJIep KaHMs yueOHOTO MaTepuaia uin
JIOTIYIIEHBl CYIIECTBEHHBIE OMIMOKH, KOTOpBIC Y4YallUWCd HE MOXKET HCIPaBUTh MPHU HABOJSIINX
BOIIPOCAX yYUTENs, OTCYTCTBUE OTBETA.

2. OneHKa 3KCNepUMEHTAIbHBIX YMECHHH.

- OueHka CTaBUTCS Ha OCHOBAHMU HAOMIOJCHMS 3a y4YallUMHUCS M MUCBMEHHOIO OTYeTa 3a
paboty. OTMeTKa «S»:
- paboTa BBINOJHEHA MOJHOCTHIO U IPABUJIBHO, CJIEJIaHbl IPABUIIbHBIC HAOMIOACHUS U BHIBOJIBI,
- OKCHEpUMEHT OCYIIECTBJIEH IO IUIAHy C YYeTOM TEeXHHKH O€30MacHOCTHM W MpaBUI pPabOTHl ¢
BEIL[ECTBAMU U 000pYIOBaHHEM;
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- TPOSIBJIEHBI OPraHU3aALMUOHHO - TPYJOBbIE YMEHUS, MOJAECPKUBAIOTCS YUCTOTA paboOvero Mecra u
MOPSAOK (Ha CTOJIE, SKOHOMHO HCHOJIB3YIOTCS PEAKTUBBI).

OtmeTKa «4» .
- paboTa BBIMOJHEHA MPABWIBHO, CJIEAaHbl MPaBUIbHBIC HAONIOIECHUS W BBIBOJBI, HO IMPU 3TOM
IKCIIEPUMEHT TPOBEJCH HE IOJIHOCTHIO WIIM JIOMYIICHBI HECYIIECTBEHHBIC OIIMOKHM B paboTe C
BEILIECTBAMU M 000PY/IOBAHUEM.

OtMmeTKa «3»:
- paboTa BBINOJIHCHA TPABUIFHO HE MEHEE YeM HAIOJIOBUHY WJIM JIOMYIICHA CYINISCTBEHHAs OIIMOKA B

X0J€ OSKCHEpUMEHTa B OOBSCHEHHH, B O(GOpMIIEHMH DPAa0OTH, B COOJIOACHWW TPABUI TEXHUKU
0€30MacHOCTH Ha paboTe C BemecTBaMH U 00OpYJOBAaHUEM, KOTOpas UCHPABISETCS MO TPeOOBAHUIO
YUUTEISL.

OT1meTka «2»:
- JjomyuieHsl aBe (W 0oJiee) CyIIEeCTBEHHBIE OIIMOKH B XOJ€: OKCIIEPUMEHTa, B OOBSICHCHUU, B
opopMIICHHH PAa0OOTHI, B COOJIIOJICHUH TMPABWJI TEXHUKHA OE30TIACHOCTH MPHU paboOTe ¢ BEIIECTBAMU U
00opymOBaHNEM, KOTOPBIC YUAIIHICSI HE MOKET UCIIPABUTH JIAXKE IO TPSOOBAHUIO YIUTEIIS,
- paboTa HE BBITIOJHEHA, y YYaAIIerocsi OTCYTCTBYET 3KCIIEPUMECHTATbHBIC YMEHUSI.

3. OueHka yMeHHil peliaTh pacyeTHble 3aJa4H.
OTMeTKa «5»:
- B JIOTMYECKOM PACCYXKJICHUHU W PEIICHUH HET OMIMOOK, 3a/aya pelieHa paroHaIbHBIM CIIOCOO0M;
OTMeTKa «4»:
- B JIOTMYECKOM paCCYKJCHHM W pPENICHUs HET CYIIECTBEHHBIX OMMOOK, HO 3ajada pelieHa
HeparMoOHAIBHBIM CIIOCOO0M, HIIH JOTYIIEHO He 00Jjiee IBYX HECYIIIECTBEHHBIX ONTHOOK.
OtmeTKa «3»:
- B JIOTHYECKOM PACCYXJCHUU HET CYIIECCTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OIHNOKa B
MaTeMaTHYEeCKUX pacyeTax.
OTMeTKa «2»:
- UMEETCsI CYIECTBEHHBIC OMMMOKH B JIOTHYECKOM PACCYKJICHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJjaHuE.

4. OueHkKa NUCbMEHHbIX KOHTPOJbHBIX Pa0oT.
OTmerka «5»:
- OTBET IMOJIHBIN U MPaBUJIbHBIN, BO3MOXKHA HECYILIECTBEHHAs OLINOKA.
OTmeTka «4»:
- OTBET HEMOJIHbIN WK AOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.
Ot1merka «3»:
- paborta BBITIOJIHEHA HE MEHEE YeM HAIlOJIOBUHY, JOMYIIeHA OJIHA CYILIECTBEHHAasl OIHUOKa U MPU 3TOM
JIBE-TPU HECYIIECTBEHHBIE.
OT1meTka «2»:
- paboTa BBINOJIHEHA MEHBIIIE YeM HANOJOBUHY HJIM COAEPKUT HECKOJIBKO CYIIECTBEHHBIX OLTHOOK.
- paboTa He BHITIOJHEHA.
[Ipu orleHKe BBIMIOJHEHUS MHUCHMEHHOM KOHTPOJILHOW paboThl HEOOXOAMMO YYHUTHIBATH TPEOOBaHUS
eanHoro opdorpaduveckoro pexkuma.

5. OueHka TecToBbIX padoT.

Tectbl, cocTosiue M3 TATH BOMPOCOB MOKHO HCIIONB30BATh IOCIE HW3YYEHHUS KaKIOTO
Matepuana (ypoka). Tect uz 10—15 BompocoB UCTOIb3yeTCs TS MEPHUOIUIECKOT0 KOHTpoIs. Tect u3
20—30 BompoCOB HEOOXOIUMO HCIIOJIB30BATh JISI UTOTOBOTO KOHTPOJIS.

[Ipu olleHUBaHUY HCTIONB3YETCS CIEIYIOIas ITKaja: s TecTa U3 MATH BOPOCOB
* HET OIIMOOK — OIIEHKA «5»;
* 0JIHA OIITHOKA - OLIEHKA «4»;
* JIBE OIIMOKH — OILIEHKA «3%»;
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* TPU OIIMOKH — OLIEHKA «2».

st Tecta u3 30 BOIIPOCOB:

* 25—30 npaBUIbHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;

* 13—18 npaBHIbHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIIEe 12 TPaBMIBHBIX OTBETOB — OIICHKA «2».

6. Ouenka pedepara.

Pedepat oneHuBaeTcs o CIEAYIOIIUM KPUTEPHSIM:

* coOnroieHne TpeOOBaHUH K ero 0(OPMIICHHIO;

* HEOOXOIUMOCTh W JIOCTATOYHOCTh JJISi PACKpPBITUSI TEMbl MpPUBEICHHOW B TekcTe pedepara
nHpOpMaNnu;

* yMeHHEe 00yyJaromerocst CB0O0OIHO U3JlaraTb OCHOBHBIE UJIEN, OTPAXKEHHBIE B pedepare;

* CIOCOOHOCTh OOyYaromerocss MOHATh CYTh 3a/laBa€MbIX WIEHAMU AaTTECTAllMOHHOM KOMHCCUU
BOIIPOCOB U C(pOPMYJIHPOBATh TOUHBIE OTBETHI HAa HUX.

JIMCT KOPPEKTHPOBKHU KAaJeHAAPHO-TEeMATHYeCKOI0 IJIAHUPOBAHMSA

[Ipenmer xumus Kiace 10
Yuurens
Ne ypoka Tema KoanuecTBo 4yacos Ipuyuna Cnoco0

nmo 1IJiany JaHO KOPPEKTHUPOBKH KOPPEKTHPOBKH
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Jlucr KOPPEKTUPOBKHU KAJCHAAPHO-TEMATHIECCKOI'O IVIAHUPOBAHUSA

[Ipeamer xumust Kimace 11
Yuurens
Ne ypoxka Tema KosmnuecTBo yacos Ipuyuna Cnoco0

MO IJIAHY | [aHO | KOPPEKTHPOBKHU | KOPPEKTHPOBKHU

KOHTPOJIb YPOBHA JOCTUXEHUSA
IINTAHUPYEMBIX PE3YJIbTATOB OCBOEHMUSA TPOI'PAMMbI

Kiacc Ha3BaHue KOHTpOJIbHOM paboOThI Hara
10 KonTtponeHas padota Nel «¥Yr/ieBogopoasbl 1 X NPUPOAHbIE
HCTOYHMKH»

KontponsHas padora Ne2 «Kucaopoacoaepxaime oprannyeckue
COCIMHECHHUsI M MX HAXO0K/ACHHE B KHBOM NMPHUPOAE»

Hrorosasi koHTposibHas pabora Ne3 mo opraHnyeckoil XuMuu

11 ‘ KontponpHast padota Ne 1 «CTpoeHune BemecTBay ‘
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Hrorosasi konTposnbpHas padora Ne 2

KOHTPOJIBHO_MN3MEPUTEJIbBHBIE MATEPUAJIbI

10 KUIIACC
Kontpoabnas padora B 10 kiacce Nel mo Teme «YTJieBoAOPOAbI M UX NPUPOAHbIE HCTOYHUKH»
Bapuant 1
1.0npenenute yriieBoAOPO/I, JIUIIHAN B TAHHOM PSTY:
a) C7Hs 6) CeHe B) CgHio r) CsHe
2. 'oMo510roM neHTaHa MOKET ObITh:
a) C3Hsg 6) C2Hs4 B) CeHs r) C7H12
3.TpeTuuHsblil aTOM yriaepoaa UMEeTCsl B MOJIEKYJIe:
a) oTaHa 0) 2,2-AUMeTHIIIIpOTIaHa B)2-MeTUJIIpONIaHa I) IporaHa
4.Yxaxwure GopMyIiy, KOTOpasi MO)KET COOTBETCTBOBATH JIMEHOBOMY YTJIEBOIOPOIY:
a) CoHe 6) CsHu4 B) C12H2e r) CsHs

5. Cnabble KUCIOTHBIE CBOMCTBA MPOSIBIISIOT:
a) aJKaHbl 0) aJKeHsbI B) QJIKHHBI T') apeHbl
6.L{uc-mpanc-u30Mepsl IMEET:
a) 9TeH 0) neHTeH-2 B)2-METHJIIICHTECH-2 r) neHTeH-1
7. JlonummuTe ypaBHEHUE PEAKLIUN U OTIPEIEIUTE €€ THII:
CesHs---CHs + Br —>

a) oOMeH 0) mpucoeIMHECHHE B) MOJIUMEPHU3AITUS T') 3aMeIIeHNe
8. ATombl yriepojaa B SP-THOPHIHOM COCTOSIHUHM COJACPIKATCS B MOJICKYJIE
a) apCHOB 0) aTKMHOB B) aJIbJCTHIOB T') aJIKAaHOB
9. [TpOMBINIIICHHBIM MTPOIECCOM MTEePepabOTKH KAMEHHOTO YIJIs SIBJISICTCS:
a) pekTuduKaIus 0) AIeKTpoau3 B) KOKCOBaHHE T') KPEKUHT

10.13 7,8t 6enzona nosyueHo 8,61 HuTpoOeH301a. BeIxo mpoayKTa peakiiuu COCTaBUIL:
a) 70% 0) 65% B) 80% r) 78%.
11. OcymecTBuTe NMpeBpaLEHUs, YKQKHUTE YCIOBUS UX MMPOBEICHUS U HA30BUTE MPOIYKTHI PEaKIIUU:
CHs —€&H3Br —CHs3-CHs; —CH:=CH:
Bapuant 2
1.Onpenenute yriieBoAOPOI, JIUIIHUAN B TAHHOM PS1Y:
a) CsHe 6) CgHuo B)CeHs r) C7Hg
2. 'omonoroM neHTaHa MOKeT ObITh:
a) C7H12 6)CsHe B) C:H4 r) CsHg
3.TpeTuuHslii aTOM yriepoaa UMeeTcsl B MOJIEKYJIe:
a) npomnana 0 2-MeTuiImponana B) ) 2,2-AUMeTUIINpoTIaHa T) 9TaHa
4.Vxaxure GopMyny, KOTOpas MOKET COOTBETCTBOBATh IMEHOBOMY YIJIEBOJAOPOY:
a) CgHis 6) CoHe B)CsH ) 6 C12Ho2s
5. Cnabble KUCIOTHBIE CBOMCTBA MPOSIBIISIOT:
a) alKeHbI 0) amKaHbI B) apeHBI I') aJIKUHBI
6./{uc-mpanc-u30Mepbl UIMEET:
a) MeHTeH-2  0) 9TeH B) MEHTeH- 1T) 2-MeTUJITNeHTeH-2
7. JonuimmnTe ypaBHEHHE PEAKIMH U OTPEAeNTUTe e€ TUIL:
CsHs---CHs + Br» —>
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a mpucoenuHeHue 6) ) oOMeH B) 3aMEIlIEHUE T') MOJTUMEPU3AIUs
8. ATombl yrieposa B SP-THOPHIHOM COCTOSIHUHM COAEPIKATCS B MOJICKYJIe
a) AIKKHOB 0) apeHOB B) aJIKAHOB T') AJIbJCTUI0B
9. ITpOMBIIIIICHHBIM MTPOLECCOM MTEPEePabOTKH KaMEHHOTO YIJIs SIBISIETCS:
a) KPEKUHT 0) KOKCOBAaHHE  B) DIIEKTPOJIN3 I') peKTUQUKAIUL

10.13 7,8t Genzona nosyueno 8,61 HutpoOeH3osia. Bbrxoa mpoaykTa peakiiuu COCTaBuII:
a) 65 % 0) 70% B) 78% r) 80%.
11. OcymectBuTe NMpeBpaleHus], YKa)KUTE YCIOBUS UX ITPOBEIECHUS U HA30BUTE MPOIYKThl PEAKIIUU:
CH; —€&HsBr —CH3-CHs3 —CH=CH:

KonTtpoabHnas padora B 10 kiacce Ne2 nmo teme «Kuciopoacoaeprauue opranuieckue
COoeIMHEHHUs] M UX HAXOKIeHHe B KUBOH NpHpoae»
Bapuanr 1
1.Vkaxute hopMyity MpeAeTbHOT0 OTHOATOMHOTO CITHPTA:
a) CsHgO2 0) CsHi2O B) CoHsO2 1) C3HeO.

2. Kaxkoe BelecTBO He COJIEPKUT KapOOHMIIBHOM TPYIIIBI:
a) MypaBbHHas KucioTa  0) GopManpAerusy  B) 3TaHOJ T') YKCYCHBII allbJIeTU/I.
CocraBbTe 1151 HEr0 MEKKJIACCOBBIN M30MEP U HA30BUTE €T0.

3. JlonuimnTe peakumio U YKaKUTe €€ Ha3BaHUE:
CH=CH + H,0-- HgSO4, KHCIIOTa _ _

a) peakiusi Baruepa  0) peaknus 3enmuHckoro  B) peakius KydepoB 1) peaknus Bropia.

4. Kakoe BemecTBo JIa€T peakiuio «cepeOpstHoroy» 3epkana? Hamummmre 3Ty peakiuio:
a) TaHaJb 0) ostaHos  B) GEHON  T) YKCYCHasl KUCJIOTA.

5. CocraBbTe (hOpMYIIBI BEIIECTB 110 HA3BAHHIO:
a) 4-MeTunreKkcaHoy-2  0) 3-3TWI(EHOT  B) STWIMETHIKETOH T) 3-METHIINICHTAHAIIb.

Z[J'IH BCIICCTBA B) COCTAaBbTC U30MCPhLI U HA30BUTEC HX.

6. Kakue 13 nmepeunciieHHbIX BEIIECTB PEarupyloT ¢ dTaHaJIeM: MypaBbHHAsI KUCIIOTA, BOJIOPO/I,
[IMaHOBOI0po1, Maruui, 6pom, ruapokcun meau(ll)? CocraBbre ypaBHEHUS 3TUX peaKUUH.

7.Kaxoit 006éM Bogopoa (H.y.) BelIeIUThCs Mpu B3aumoaeictuu 200r 40% pactBopa 3TaHona ¢
HaTpuem?

Bapmuanr 2

1.0CYH_ICCTBI/ITC LCIMOYKY npeBpameHHﬁ. Ykaxure YCJIOBUS TPOTCKAHUS peaKLII/Iﬁ N HAa30BHUTC

IOJIYYCHHBIC BCIICCTBA.

CH»,=CH; — CH3-CH,OH — CH3-COH — CH3-COOH — CHCI-COOH — CH.CI-
COOCH;3;
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2.Ilpu cropaHuu OpraHMYECKOro BemiecTBa Maccoi 6,9r obpasosanock 13,2r yriekucnoro raza u 8,1t
Bojibl. ITnoTHOCTH 3TOrO BemiecTBa o Bo3ayxy 1,59. Ompenenure MOJIEKyIsIpHYIO (GOPMYITY BEIIECTBa,
HAIHIIUTE CTPYKTYPHBIE (YOPMYJIIBI BO3MOKHBIX H30MEPOB.

3. JlansI BemecTna:

a) CHs-COOH 6) C¢Hs-COOH B) CH3-CH=CH-COOH r) CoHs-
COOH

1) (C2Hs-CO0),Ca e) C17H33-COOH x) H-COOC:Hs 3) CHs-
COOC3Hy

n) C17H35-COOH k) CH,CI-COOH

--Haiiagure MexXKiaccoBbIM M30Mep BemecTBy I. Ha3oBuTe 3Tm BemecTBa IO CHUCTEMAaTHYECKOH H
TPUBHAIBHON HOMEHKJIAType

-- [TomyunTe BemecTBO a W3 3TaHaNA. Hamnmure ypaBHEHHE peakluH.

-- Hannmnre ypaBHEHUE peaKIuy BEMIECTBA 0 C TUAPOKCHIOM KaJusl.

--Hanummre ypaBHeHHe peakiuu oOpa3oBaHUS CIOXKHOTO 3pHUpa U3 TIHIEpUHA U TPEX MOJEKYI
KUCIO0ThI M. Kakoe arperaTHoe COCTOSIHUE UMEET JaHHBIN KUp?

-- Hanmuvre ypaBHeHue ruaposnsa Beniectsa 3. HazoBure mpoayKThl peakiyu.

Hrorosasi kouTpoJbHas padora B 10 kiaacce Ne3 mo oprannyeckoit xumuu 3a 10 kiace

1. CoctaBbTe (hopMyIIBI BEMIECTB 1O Ha3BaHUIO. K BelecTBY MUATUIOBKIN 3(pup HamumuTe 2
nzomepa u 2 romojiora. Hazosure ux.

a) 2,3-nmuMeTHII-3-XJI0PIICHTaH, 1) STWJIOBBIHN 3PP YKCYCHOM KHUCIOTHI
0) XJIOPIUKIIOOYTaH, €) 4-aMUHOBaJIepHaHOBask KUCIOTa
B) METHJIOEH30.1 (TOJTYOJI), ’K) TIPOTTUIaMUH

T') IUATUIIOBBINA d(Up

2. OCYH_ICCTBI/ITC IMpCBpaliCHUA 1 yKa)KI/ITe YCHOBI/IH UX I[IPOTCKAaHUAI.
C,HsOH — C2HsCOH — CH3:COOH— CH,CI-COOH — NH>-CH>-COOH— NH3-CHj>-
COONa

3. IIpu 6pomupoBanuu 4,6 T ToJIyos1a B IPUCYTCTBUH KaTanu3aropa ObuIo mojgydeHo 5,3r  4-
O6pomroiryosia. Onpenennure MacCoBYIO JI0JII0 BBIXOJIa YKa3aHHOTO MPOyKTa peakiuu. Kakoit usomep
OpOMTOJTy0JIa MOXKET TaKKe MOJIYYUTHCS MPU 3TOM (Hamuiure ero popmyiy)?

11 KJIACC
KountpoJabHas padora B 11 kinacce Ne 2 o teme «CTpoeHue BenecTsa»

Yacmo 1

1. Hapa 2JIEMEHN 08, M&’)dey Komopbimu 06pasyemc;z UOHHAA XUMUYECKAs CB643b.
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a) yriiepoa u cepa  0) BOJOPOJ M @30T  B) KUK U KUCIIOPOJ, T') KPEMHUHN U BOJOPO]I

2. Haumenee nonapHoil A615emcs c6:3v:

a) C-H 0) C-ClI B) C-F r) C-Br

3.Bewecmeo, 6 monexyne KOmopo2o Hem «NU-CEA3U».

a) 9TUJIEH 0) 6ensou B) aMMHaK I) a30T

4. Amom yenepooa umeem cmenersb OKUCIEHUS -3 U 8ATIEHMHOCMb 4 8 COeOUHEHUU C POPMYIOU.
a) CO2 6) C2oHe B) CH3Cl r) CaC>

5. AmomHyI0 Kpucmaniuyeckyo peuémxy umeem:

a) cona 0) Bos1a B) anMas r) napadux

6.Bewecmeo, mexncoy amomamuy KOmopozco cyuecmayem 6000pOOHAsl CEA3b.!

a) oTaH 0) ¢ropua HaTpus B) ATAHOJI T') YTJIEKHUCIIBIN Ta3

7. Ipynna popmyn coedunenuil, 6 KOMOPLIX UMEEMCs MOALKO SP -2UbpUOU3ayusL.:

a) CH4, CoH4, CoH2 6) NHs, CHs, H.O B) H20, C2He, CeHe r) CsHsg, BCl3, BeCls

8. Meswcoy amomamu ecmov K08anieHMHAsL C853b, 00PA308AHHASL NO OOHOPHO-AKYENMOPHOMY MEXAHUZMY
8 MoJleKyne:

a) CHsNO> 6) NH4NO2 B) CsHs r) H,0

Yacmop 2

1. OnpenenuTe BU CBS3HM M HAMMIIIUTE MIEKTPOHHBIE U Tpaduueckue ¢popmyibl BemecTs: CoHo, Bro,
KsN.

2. Hanummmre peakiuio noJuMepu3alii BUHUIXJIopuaa. Onpenenure CTpyKTypHOE 3BE€HO U
MOJIEKYJISIPHYIO Maccy MOJMMepa, eCiIi CTEeNeHb MoauMepu3annu pasaa 350.

3. Hanumure Bce uzomeps! [uist BemectBa ¢ popmynoit C4He 1 Ha30BUTE HX.

Hrorosasi kouTposbHasi padora B 11 ki1acce
Bapuanr 1
1. Hanumure ypaBHEHHS peakinii, TpU MOMOIIN KOTOPBIX MOKHO OCYIIECTBUTH CJIETYIOLINE
MpEBpaIICHUS:

Al:Sz — Al — AICIz — AI(OH); — AlO3

JlaiiTe XapakTepucTHKy peakuuu Ne4 ¢ TOUKU 3peHus pa3IuuHbIX Kiaccudukanuii. Beroepure
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIE MPOLIECCH], B OJHOM M3 HUX HA30BUTE OKUCIUTEND U
BOCCTAHOBMTENb. Y paBHEHHE PEAKIIMU OOMEHA HATUIINTE B MOJIEKYJISIPHOM M KpaTKOW MOHHON (opMax.
HazoBure ncxoansle BEIECTBA U IPOAYKTHI 3TON peaKuy.
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2. Hanmmmure (opMyInbl TAKUX BOJOPOIHBIX COSAMHEHUI XMMUYECKUX JIEMEHTOB 3-TO MEepHoAa, B
KOTOPBIX BOJIOPOJI UMEET CTEIIeHb OKUCIIEHUS, paBHYIO + 1. BriOepute n3 HuX (opMyIy BemecTna, Ko-
TOpoe HanboJiee aKTUBHO pearupyeT co Ienoupto. Hanmumure ypaBHenue 3o peakiun. Kakue
CBOJCTBa MPOSIBJISIET B TOM CJIy4ae BOJIOPOJIHOE COEAUHEHNE?

3. Hanmmmre ¢opmyiy Beiciiero okcuaa d-aeMenTa, pacroyioskeHHOro B 4-M nepuoze u VI rpynme
MEPUOIMYECKON CUCTEMbI XUMUYECKHUX JIEMEHTOB. J[aiiTe Ha3BaHUE BELIECTBY, OMPEAECITUTE XapaKkTep
ero cBoiictB. Kakumu cBoiicTBamu 00J1a1a€T HU3IINI OKCH 3TOTO XMMHUYECKOTO AJIEMEHTA?

4. PaccunTaiite Mmaccy hochopHOI KUCIOTHI, KOTOPYIO MOKHO TosryduTh u3 80 T pocdaTa Kaablus npu
€ro B3auMOJEHCTBUU C KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOW. MaccoBas 10151 BBIXO1a KUCIIO ThI
cocrasisieT 96%.

Bapuanr 2

1. Hanumure ypaBHEHUS peakldid, IpU MOMOIIN KOTOPBIX MOKHO OCYILECTBUTH CJIETYIOLINE
MIpEBpALICHUS:

S — S0, — S03 — H2S04 — BaS04

Jaiite xapakTepucTuKy peakiuu Ne3 ¢ TOUKH 3peHus pa3IMuHbIX Kiaccudukanuii. Beroepure okuciu-
TEJIbHO-BOCCTAHOBUTENBHBIE ITPOLIECCHI, B OJJHOM U3 HUX HAa30BUTE OKUCIIUTEIb U BOCCTAHOBUTEIb.
VYpaBHeHHE peakuu 0OMeHa HAMUIIUTE B MOJIEKYJISIPHON U KpaTKoil HOHHOM dopmax. HazoBute
HCXOJIHBIE BEIECTBA U IPOIYKTHI 3TON PEAKIUN.

2. Hanmumure GopmMyIibl THAPOKCHIOB XUMUYECKHUX 3JIEMEHTOB 3-TO nepruoaa, o0aa1aionux
KUCJIOTHBIMU CBOMCTBaMH. OTMEThTE, B KAKOM HAIIPaBJICHUHU YCHJIMBAIOTCS 3TU CBOMCTBA. JlaiiTe
00BsICHEHUE 3TOMY SIBJICHHIO.

Hanumure MonekynsipHOe U KpaTKO€ MOHHOE YPABHEHHMS PEaKIMU, XapaKTepru3yronien CBOMNCTBa
Han0oJiee CHIIBHON KHCIIOTHI U3 BRIOPAHHBIX BAMH.

3. 3Has hopmysTy BHEITHETO IEKTPOHHOTO CJI0SI aTOMa XMMHUYECKOTO 3JIEMEHTA - 3323p3, OTpeIeUTe:
a) Ha3BaHME JIEMEHTA U €ro MoJIoKeHUe B nepuoandeckoit cucreme J1. V1. Menneneena;

0) hopmyny, Ha3BaHUE U XapaKTep CBOMCTB €ro BBICIIETO OKCUIA.

4. Oxcua Maraust Maccoit 06pabotanu pactBopoM, cofepskamum 40 r 37% a30THOM KUCIOTHI.
Paccuuraiite, kakas Macca cojii 00pa3oBajiach Py ATOM.
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	Общая характеристика учебного предмета.
	• «Язык химии» — система важнейших понятий химии и терминов, в которых они описываются, номенклатура неорганических и органических веществ, т. е. их названия (в том числе и тривиальные), химические формулы и уравнения, а также правила перевода информа...
	В результате изучения химии на базовом уровне ученик 10 класса научится:
	Получит возможность научится:
	2.Информационно-комуникативные средства:


