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IHosicHuTebHAA 3aNIMCKA

IMporpamma kypca xummm 10-11 kimacca cocraBieHa Ha OCHOBE (enepaabHOTrO
KOMIIOHEHTa TOCY/IapCTBEHHOT'0 CTaHIapTa CPEIHEro 00Iero oopa3oBaHHsI.

OCHOBHBIMHU BOIIPOCAMH XMMHHU SIBJISIOTCS U3YyYEHHUE COCTaBa M CTPOEHUS BEILECTB,
3aBUCHUMOCTM MX CBOMCTB OT CTPOEHHS, KOHCTPYMpPOBAaHHE BEILECTB C 33JaHHBIMU
CBOMCTBAMHM, HCCIEAOBAHUE 3aKOHOMEPHOCTEM XUMHUYECKMX NPEBPAIICHUM W IyTeH
YIPaBIEHUS UMU B LIEJSAX [TOJIyYE€HUS BELECTB, MATEPUAJIOB, SHEPTUH.

B ocHOBY Kypca MOJI0KEHbI UAEH:

- MaTepuajIbHOTO €IMHCTBA BEIIECTB MPHUPO/bI, 0OYCIOBIEHHOCTH CBOMCTB BEIIECTB
UX COCTaBOM U CTPOEHHUEM;

- I03HABa€MOCTH CYIIHOCTM XUMHYECKMX NPEBpPALICHUM C IOMOIIbI0 HAYYHBIX
METOJIOB.

W3yuenne XuMuM B cTapliel 1mKkoje Ha 6a30BOM YpOBHE HANpPABJICHO Ha JIOCTUKEHUE
CIEYIONTUX IIEEH:

1. v OcBoenue 3HAHUHU 0 XUMHYECKOHU COCTaBJIAIOLICH
€CTECTBEHHOHAYYHO! KAapTHUHBI MUpPA, BAXXHEHIIMX XUMUYECKHUX MOHATUHN, 3aKOHAX U
TEOPUsIX;

2. v OBjiajicHWe YMEHHSIMH TPUMEHATh TIOJNyYCHHbIC 3HAHHS JUIS

00BSICHEHHS pa3H006pa3HHx XUMHUYECKHX SBJICHUNU U CBOMCTB BCIICCTB, OLICHKU pPOJIN
XWMHHU B pa3BUTUN COBPEMCHHBIX TEXHOJIOTUH B IMOJIY4YCHHHU HOBBIX MAaTCPUAJIOB,

3. v Pa3BuTHe TO3HABATENBHBIX HMHTEPECOB M  HHTEIUICKTYaTbHBIX
CIOCOOHOCTEH B MPOLIECCE CaMOCTOSITEIbHOTO MPUOOPETEHHS] XUMHUECKUX 3HAHUH C
HCIIOJIb30BAaHUEM Pa3IMYHBIX HCTOYHUKOB HH(OpMaIumy;

4. v BocruTanue yOekKICHHOCTH B MO3UTHBHOM POJIM XUMHU B YKU3HH
COBPEMEHHOT'O O0IIeCTBa, HEOOXOAMMOCTH XHMHYECKH T'PAMOTHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U OKpY’Kalolleh cpee;

S. v TlpuMeHeHne TONYYEHHBIX 3HAHMHA W YMEHHH aJsi 0e30IacHOro
UCIIOJIb30BAaHUsl BEUIECTB WU MATEpUaJoB B OBITY, CEIbCKOM XO3SAHCTBE M Ha
IPOM3BOJICTBE, pEIIEHUs MPaKTHYECKUX 3ajJad B  IIOBCEJHEBHOM  JKU3HW,
IIPENYNPEXKICHUS SIBICHUN, HAHOCSILUX BPEJ 3J0POBBI0 YEJIOBEKA U OKpPY)KAIOIIEH
cpeze.

IIporpamma 1o XMMUM AJIs MOJHOTO CPEJHEr0 0Opa30BaHMs COCTABIEHA U3 pacyeTa
4acoB, yKa3aHHbIX B 0a3MCHOM IUTaHe (Kypc paccuMTaH Ha 2 yaca B Hezemo B 10 kmacce u 1
yac B Hezemo B 11 kimacce).

Conepxanue MpOrpaMMbl  BKJIIOYAeT OCHOBBI  OOIIEH, HEOPraHWYEeCKOH U
OPraHUYEeCKOM XUMHH.

B crpykTypupoBaHMM Kypca OpraHMYECKOM XHMHM BHadajle JaloTCsA KpaTKue
CBEIEHUS O CTPOEHHM, KIACCU(PHUKALMK, HOMEHKIAType OpraHHYEeCKHX BEIIECTB,
0COOEHHOCTSIX peaKkyii ¢ UX ydacTHeM. Takas BO3MOKHOCTB IOSIBIISIETCSI TOTOMY, 4TO B 9
KJJacCe OCHOBHOW WIKOJBl yyalllMecss YyXe TMOJy4YWIM HEKOTOpoe NpeicTaBieHue 00
OpPraHMYECKUX BEIIECTBAX.

CdopMupoBaHHble TaKuM 00pa3oM TEOPETHUECKUE 3HAHUS 3aTeM pa3BUBAIOTCA Ha
O6oraroM (HaKTOJOTMYECKOM MaTepualie TpPH PACCMOTPEHHH KJIAcCOB OPraHMYECKHX
COEJIMHEHUH, KOTOpbIE pacCMaTPUBAIOTCS B MOPSAKE MX YCIOXKHEHUSA: OT OoJyiee MPOCThIX —
YTIIEBOIOPOAOB JI0 HauOOJee CIOXKHBIX — OMOTIOTUMEPOB. DTOT MOIXO MO3BOJISET TIyOkKe
U3Y4YHUTH OPraHMYECKHE BEIECTBA.

Wnes o Bepymiel ponu TEOpETHUECKUX 3HAHWM B MpOLECCe M3Y4eHHUs Oorareuiiero
MUpa BEIIECTB U peakluil Kypca «OpraHMUYecKass XUMUs» cTaja OCHOBOM KOHCTPYHPOBAaHUS U
Kypca «oOmas xumusi». Ha 0a3e oOmux mMOHATHH, 3aKOHOB W TEOPHHA XUMHH Y



CTapIIEKJIACCHUKOB (POPMHUPYETCS IENIOCTHOE MPEACTAaBICHHE O XUMHUYECKOW Hayke, O ee
BKJIQJI€ B €IMHYIO €CTECTBEHHOHAYYHYIO KapTUHY MHpA.

Kypc ob6meii xumun nzydaercst B 11 kiacce um HampaBlieH Ha MHTETPALlUIO 3HAHUI
ydJalmuxcs II0 HEOPTaHMYECKOM M OpraHMYeCKOM XHMHHM Ha CaMOM BBICOKOM YpPOBHE
obmeo0Opa3oBaTenbHONM IIKONbL. Beaymas uues Kypca — IeIOCTHOCTh HEOPIaHWYECKOH WU
OpraHMYECKON XMMUHU Ha OCHOBE OOIIHOCTH UX MOHSATUH, 3aKOHOB U TEOPUH, a TAK)KE €AMHbBIX
MOJX0/I0B K KJIacCU(UKAIIUN OPTraHUYECKUX U HEOPTaHUYECKUX BELIECTB U 3aKOHOMEPHOCTSAM
MpOTEKaHusl XUMHUYecKuX peakiuil. Takoe mocTpoeHue Kypca oOIIel XMMHM MO3BOJSET
IIOABECTU YYAIUXCSA K IOHMMAHUIO MAaTEPUAIIBHOCTU U II03HABAEMOCTH €AUHOIO MHpa
BEIIECTB, IPUUUH €r0 KPaCOYHOT0 MHOTr000pa3usi, BceoOLIel CBA3U SBICHUI.

Bce 310 maer ywammmcss BO3MOMKHOCTh HE TOJBKO JIydllle YCBOUTH COOCTBEHHO
XMMHYECKOE COACPKAHME, HO U IOHATH POJIb U MECTO XMMHMH B CHCTEME HAyK O NPUPOIE.
CtpykTypa Kypca MO3BOJSET B IIOJHOM Mepe HCIOJIb30BaTh B OOYyYEHHMH JIOTUYECKHE
Olepanuy MBIIUICHUS: AHAJIW3 W CHUHTE3, CPAaBHEHHME M AaHAJOIMI0, CHUCTEMATU3ALHI0 U
o6ob1eHue.

3HAYUTEIIBHOE MECTO B COACPKAHUM Kypca OTBOAUTCS XMMHUYECKOMY DKCIEPUMEHTY.
OH nmaet BO3MOXHOCTh (POPMHPOBATH Y yUAIIUXCS CIIEHUAIBHBIC MTPEIMETHBIC YMEHHS TPU
paboTe ¢ XUMHUYECKUMH BEIIECTBAMH, BBIIOJIHEHUHU MPOCTBIX XUMHUYECKUX OIBITOB, a TAKXKe
YUUTH IIKOJIEHUKOB 0€30IIaCHOMY M 9KOJIOTUYECKH T'PaMOTHOMY OOpaIlleHHIO ¢ BEIIECTBAMH B
OBITY U Ha IPOU3BOJICTBE.

JlanHas mporpamMma IpenycMaTpuBaeT (HOPMUPOBAHHE Yy YYALIUXCS 00IIey4eOHBIX
YMEHUH U HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB AEATENBHOCTU U KIIFOUEBBIX KOMIETeHIMN. B
3TOM HaIlpaBJIEHUU NPUOPUTETAMU JJI1 Y4eOHOTo IpeaMeTa «XMMHs» B CTaplled HIKoJie Ha
0a30BOM YpOBHE SIBIISIOTCS: YMEHHE CaMOCTOSITEIbHO M MOTHBHPOBAHHO OPraHU30BBIBATh
CBOIO I[O3HABATEJIbHYIO JESATENBHOCTh (OT IOCTAHOBKM ILIEMU JO TOJIYYEHHS M OLIEHKH
pe3ynbTara); OINpeNeieHHE CYIIHOCTHBIX XapaKTEpUCTHK H3Y4aeMOro OOBEKTa; yMEHHE
pa3BepHYTO OOOCHOBBIBaTh CYXKJEHHUS, JaBaThb ONpPENEICHMS, MPUBOJIUTH J0Ka3aTEIbCTBA;
OLICHMBAaHHWE M KOPPEKTHPOBKA CBOErO IOBEIEHUS B OKPYXKAIOIIEW Cpele; BBIIOJIHEHUE B
MPAKTUYECKOU JNESITENPHOCTY M B TOBCEAHEBHOM MKU3HM DKOJOTHYECKUX TPEOOBAHMIA,
HCTIOJIb30BaHUE MYJIbTUMEIUIHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJIOIUH 7151 00paboTKHy,
nepenayy, CUCTEMaTU3allui HHPOpMAIMK, Co3/1aHue 0a3 JaHHbBIX, IPE3EHTALUN PE3yJIbTaTOB
MIO3HABATEJIBLHON U IPAKTUYECKON JEATEIBHOCTH.

B ocHoBy mporpamMmbl MOJIOKEH MNPUHIMII pa3BuBaroniero oOyudenus. [Iporpamma
ONMpAETCsl Ha MaTepuas, U3ydyeHHbIH B 8—9 Kiaccax, MO3TOMY HEKOTOpbIE TEMBI Kypca
paccMaTpuBalOTCA MOBTOPHO, HO yXe Ha 0Oosiee BBICOKOM TEOPETHUECKOM YypoBHE. Takoi
MOJXO/ TO3BOJIAET YrIIyOJsITh M pa3BUBATh MOHATHE O BEIIECTBE M XMMHUYECKOM IpolLecce,
3aKpeIUIsATh MPONACHHBIN MaTepuan B aKTHMBHOM NaMSTH YyYalllUXCs, a TaKKe COXpaHATh
IIPEEMCTBEHHOCTD B Tpoliecce 00yueHUs.

Benymas ponas B pacKpbITUH COAEpXk)aHUA Kypca XuMuM 11 kiacca mpuHAIJICKUT
AJIEKTPOHHON TEOpUH, NEPUOAMUYECKOMY 3aKOHY U CHCTEME XMMHUYECKHX JJIEMEHTOB Kak
HauboJsee 00IKM HayYHbIM OCHOBAM XMMMUHU.

B nmaHHOM Kypce cHCTeMaTU3UpPYIOTCs, 0000IIA0TCS U YIIyOIstoTCs 3HAaHUS O paHee
WU3YYCHHBIX TEOPHAX M 3aKOHAX XHMHUYECKOW HAyKH, XMMHMYECKHMX IIpoLeccax Hu
IIPOU3BOJCTBAX.

IIporpamma oOecrieunBaeT CO3HATEIIBHOE YCBOCHHME YYAIlMMUCS — Ba)KHEMIIUX
XMMUYECKHX 3aKOHOB, TEOPHHM U TMOHATUH; (OPMUPYET MpPEACTaBICHHE O POJIM XUMHH B
pa3sBUTHM  pPA3HOOOpPA3HBIX  OTpaciied  IPOU3BOJACTBA; 3HAKOMUT C  BELIECTBaMH,
OKpY>KaIOIIKUMHU 4esioBeka. [Ipy 3ToM 0OCHOBHOE BHUMAHHUE YEISAETCS CYIIHOCTH XUMHUYECKUX
peaKIuii 1 METO/IaM MX OCYLIECTBIEHHUS, a TAKXKE CII0CO0aM 3allUThl OKPYKaIOIIEH Cpebl.

B nienoM kypc no3BoJIsIeT pa3BUTh MPEICTABICHUS yJalIUXCsl O IO3HABAEMOCTH MUPA,
€/IMHCTBE JKUBOW U HEKUBOW HPUPOABI, CPOPMHUPOBATH 3HAHMA O BAKHEHIIMX acHeKTax
COBPEMEHHOM €CTECTBEHHOHAayYHOW KAapTUHBI MHUpPA, YMEHHs, BOCTpPEOOBAHHBIE B



MOBCETHEBHOM JKU3HU M IMO3BOJISIONINE OPUEHTUPOBATHCA B OKPYXKAIOLIEM MHUpPE, BOCITUTATH
YeJI0BEeKa, OCO3HAIOIIETO Ce0s1 YaCThIO MPHPO/IBL.

JlanHasi mporpamma IpenycMaTpuBaeT (HOPMUPOBAHHME Yy YYAILIUXCS 00IIEy4eOHBIX
YMEHHH W HaBBIKOB, YHHUBEPCAJIBHBIX CIOCOOOB AEATEIFHOCTH M OOIIMX KOMITETeHIMHA. B
STOM HAaIpaBJICHUH MPHOPUTETAMHU I Y4E€OHOTO NpeAMeTa XMMHUS B CTapIlei IIKOoJe Ha
0a30BOM ypOBHE SIBIISTFOTCSI:

1. e YMeHue caMOCTOATENBHO U MOTUBHUPOBAaHHO OPraHU30BBbIBATH CBOIO
MIO03HABATEJBHYIO JIESATEIbHOCTB;

2. e lcnonb3oBaHHME  3JIEMEHTOB  INPUYMHHO-CIEJCTBEHHOTO U
CTPYKTYpHO-()yHKIIMOHAJIBHOTO aHAIN3a;

3. e YMeHue pa3BepHyTO OOOCHOBBIBATH CYXKJICHHS, 1aBaTh ONPEICICHUS,
IIPUBOJIUTH J1I0KA3aTeNbCTBA;

4. e OueHUBaHUE U KOPPEKTUPOBKA CBOETO IOBEJEHUS B OKpYXarolleu
cpele, BBIIOJIHEHUE B MPAKTHUECKOW JAEATENbHOCTH M B TOBCEJHEBHOM KHU3HH
HKOJIOTMYECKUX TPEOOBAHUI;

5. e lcnonb3oBaHue MYJIBTUMEIUWHBIX PECYPCOB M KOMITBIOTEPHBIX
TEXHOJIOTUH 1751 00paboTKH, Mepeaadyd, CUCTeMaTH3aluu HH(GOpMAIMM, CO3aHMS
0a3pl JTaHHBIX, TMPE3EHTALMU pE3YIbTATOB IMO3HABATEIBHONH W TMPAKTHUECKOU
NesITeTbHOCTH.

6. Ilpuopureramu /Ui MIKOJIBHOTO Kypca XMMUU Ha ATAIe CPEAHEr0
ob1ero oopazoBanus sBisieTcs [lo3HaBaTeIbHasI 1eSITEJILHOCTD

7. - ACTIOJIB30BAHHUE JIJIS TO3HAHUS OKPY’KAIOIIETO MUPA PA3ITUUHBIX
€CTECTBEHHO-HAyYHBIX METO/IOB: HAOIIOJEHUS, U3MEPEHHs, SKCIICPUMEHTA,

8. MopaenupoBaHuUS;

9. - dopmupoBanue ymeHui paznuyars (GakThl, THIOTE3bl, IPUUHUHBI,
CJICZICTBUS, I0KA3aTEILCTBA, 3aKOHBI, TCOPHH;

10. - oBnmaseHue ageKBaTHBIMH CIIOCOOAMU PEIIEHUS TEOPETHUECKUX U
HKCIEPUMEHTAJIBHBIX 3a]1a4;

11. - npuoOpeTeHue OMbITa BBIABUKCHHS TUTIOTE3 JIJIS1 OOBSICHEHUS
M3BECTHBIX (DAKTOB M JJISl IKCTIEPUMEHTAILHOW IPOBEPKH BBIIBUTAEMBIX THIIOTES.

12.

@®opmbl  opraHu3anuM  o0y4YeHMs: UWHAMBHAyalbHas, TMapHas, TpyIIoBad,
WHTEpaKTUBHAs

MeToabl 00y4eHus :

-Ilo MCTOYHMKY 3HAHMI: CJIOBECHBIE, HATJISIIHbIE, IPAKTUYECKUE;

-I[lo ypoBHIO TMO3HABaTEIbHONH AaKTUBHOCTH: MPOOJIEMHBIH, YaCTUYHO-TIOUCKOBBIMH,
00BSICHUTENbHO-MILTIOCTPATHBHBIH;

-ITo mpuHLIMITY pacdsieHEHUs WM COSAMHEHUS 3HAHUM: aHATUTUYECKUN, CHHTETUYECKUH,
CpaBHUTEIBHBIN, 0000IIaONNH, KJIacCU(DUKAITMOHHBIN.

TexHnosioruu 00y4eHMsi: MOJYJIbHO-KOMIIETEHTHOCTHBIM MOJXO0J, MPOEKTHBIN MOAXO,
JMYHOCTHO-OPUEHTUPOBAHHBIH.

HcxXoaHbIMH  JOKYMEHTAMM [UISI COCTABJIEHHSI NMpuUMepa padoueil mporpaMmbl
SIBUJIHUChH!

- @enepalbHBIi KOMIIOHEHT TOCYIApCTBEHHOTO CTaHAapTa oO0IIero ooOpa3oBaHUS,
yYTBEPKACHHBIN NpukazoM Munuctepctsa oOpa3zoBanust PO Ne 1089 ot 05.03.2004;

-  @enepanbHblii  mepeyeHb  yYEOHHMKOB, PEKOMEHJOBAHHBIX  (JAOMYIIEHHBIX)
MunucrtepcTBoM 00pa30oBaHUS K HCIOJB30BAaHUIO B 00pa3oBaTelIbHOM Ipoliecce B
00pa30BaTeNbHBIX YUPEKACHHUIX, PEATU3YIOMIMX O0pa3oBaTeNbHBIE MPOrPAMMBI OOIIETO
oOpa3zoBaHus;



- Ilucekmo MunucrepctBa oOpazoBanuss U Hayku P® ot 01.04.2005 Ne 03-417 «O
nepeyHe yuyeOHOro M KOMIBIOTEPHOTO OOOpYAOBaHUS ISl OCHAILEHHs 00pa30BaTEIbHBIX
yupexaenui» (//Bectuk oOpasosanus, 2005, Ne 11 unu caitt http:/ www. vestnik. edu. ru).

PaGowas mporpamma paspaboraHa Ha OCHOBe aBTOpPckoil  mporpammsl O.C.
I"aGpuensna, coorBercTBytoniei deaepalbHOMY KOMIIOHEHTY TOCYIapCTBEHHOI'O CTaHAapTa
o0uiero oO6pa3oBaHus U JOMYIIEeHHON MuHHcTEepcTBOM oOpa3oBaHus U Hayku Poccuiickoit
@enepanun.  (I'abpuensn O.C.  Ilporpamma kypca xumum a1 8-11  kmaccoB
obmeoOpazoBarenbHbIx yupexaenuit /O.C. INabpuensH. — 2-e u3n., nepepad. u jom. — M.:
Hpoda, 2005.),a Tarxke-Ha OCHOBE NpUMEpHOWH mporpamMmbl u3 cOopHuka (IIpumepHbie
mporpamMMsbI o yaeOHbIM nipeameTam. Xumus, 10-11 kmaccel. M. :IlpocBemenne,2012)

Coaepxxanue yueOHOM J1MCIHUIIIMHBI
10 kuiace

Tema 1: BBegenne B oOprann4ecKyo XuMHIo (2 4yaca)

[Ipeamer opranndeckoi Xumuu. B3anMocBsI3p HEOPraHUYECKUX U OPraHUYECKUX BEILECTB.
OCOOEHHOCTH OPTaHUYECKUX COCTUHEHUIN U PEAKIIUN C UX YUACTHEM.

OCHOBHBIE TIOJIOXKEHUS TEOPHUH XMMHUYECKOIO CTPOEHHUS OPraHUYECKUX COECTUHEHUH
A. M. byrnepoBa. XuMHYECKOE CTPOCHHME KaK MOPSAOK COECIUHEHHS] aTOMOB B MOJIEKYJaX.
3aBUCHMOCTb CBOMCTB BEIIECTB OT XUMHMUYECKOI'O CTPOCHMs MOJeKyl. M3omepus. 3HaueHue
TEOPUU XUMHUUYECKOTO CTPOECHHSI.

Hemoncmpayuu
1. OOpa3ipl OpraHUYECKUX BEIIECTB, U3/IETUs U3 HUX.
2. HlapocTep>kHEBbIE MOJIENIN MOJIEKYII.

Tema 2: Yraesonopoasl (16 yacoB)

VYraeBogoposl (pesenbHble, HelpeiebHbIe, apOMATHYECKHE).

NIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIBI METAaHa. SP -THOPHIH3AIHs
opburaneit aToma yriaeposaa. ['omonaoruueckuil psija, HOMEHKIATYpa U U30MepUsl YIIIepOHOTO
ckermera. Dusmyeckue CBOMCTBA AJKaHOB M MX 3aBUCUMOCTb OT  MOJIEKYJISIPHOU
Macchl. XHMMHYECKHE CBOWCTBA: raJlor€HUpOBaHKUE (Ha MpUMepe MeTaHa U 3TaHa), TOpEeHue,
TEPMHUECKHE IMpeBpalleHUs] (pa3ioXKeHHe, KPEKUHT, JErHIpUpOBaHHUE, H30MEpU3ALINS).
Konsepcus merana. Haxoxxaenue B npupoie U IpUMEHEHUE aJIKaHOB.

AJIKeHBI. DIIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIBI STHIICHA. SP°-
ruOpuauzanus opburtaneid aroma yriepoga. o-CBsi3u M m-CBA3U. ['oMonormueckuit psf,
HOMeHKIaTtypa. CTpykTypHasi u30oMepusi (M30MepHsl YIJIEPOJHOTO CKeJleTa M MOJIOKEHUs
JBOMHOW CBSI3U B MOJIEKYJie). 3aKOHOMEPHOCTH M3MEHEHHUsI (PU3UUYECKUX CBOMCTB aJIKEHOB.
XuMUYecKue CBOMCTBa (Ha MpHUMeEpe STWIIEHA): peakUUU MPUCOENUHEHUs (TUAPUPOBAHUE,
rajJloreHUPOBaHUE, TUAPOTAIIOTCHUPOBAHUE, THUApATalMsA), OKHUCICHUs (TOpeHue) u
MOJIMMEPU3ALUH.

[IpombllieHHbIE ¥ J1a0OpaTOpHbIE METOJbl TOJIyYEHHs] AJKEHOB: ACTHAPUPOBAHHE U
TEPMHUUYECKHUI KPEKUHT aJIKAaHOB U JIETUApATAIsl CIIUPTOB.

Anxanuensl. Ilonarue o nueHoBbiX yrieBojpoponax. byraguenl,3 (auBuHun) u 2-
MetunOytaguen-1,3  (u3ompen). [lomyueHne ©  XHMMHYECKHE CBOMCTBA:  PEAKIUU
IPUCOEAUHEHUsT M noiaumepusanuu. HaTypanbHbII M CHHTETHMYECKHE  KaydyKH.
Bynkanmzanus kayuyka. Pesuna. [Ipumenenue kayuyka u pesunsl. Pa6otsl C. B. JlebGenena.

ANKuHBL. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbl alleTHJIEHA. SP-
['mbpunuzanus opOutaneii aroma yriepoxa. [omoiorudeckuii psia, H30OMepUs |
HOMEHKJIaTypa ajlKUHOB. PHU3MUYECKHME UM XMMHUYECKHE CBOMCTBA (HA MpHUMEpEe aleTHIICHA).
Peakuuu npucoenuHenus (TUAPUPOBAHUE, TaJlOTCHUPOBAHUE, TI'MJIPOrajoreHupOBaHUE,
ruapaTanys), okucieHus (ropenue). Ilomydenwe aneruneHa KapOWIHBIM U METAaHOBBIM
crioco0amMu, ero MPUMEHEHHUE.

Huknoankansl. HomeHknarypa, moimydyeHue, (pU3MUECKUe M XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE.




Apenbl. CocTaB U CTpOeHHE apeHOB Ha mpumepe Oenzosia. Pu3MUecKue CBOIcTBa
OeH30J1a, €ro TOKCHUYHOCTh. XMMHYECKHE CBOWCTBA: PEAKIMHM 3aMelleHHs (HUTPOBaHUE,
raJIOT€HUPOBAHUE), IPUCOEINHEHUS (TUAPUPOBAHUE, XJIOPUPOBAaHUE), TopeHus. [lonyuenue u
MpuMeHeHne 0eH3oa.

I'eneTnueckas B3aMMOCBSA3b YIJIEBOAOPOIOB.

[IpupoiHbIe HICTOYHUKH YTJIEBOJOPOAOB U UX nepepadboTka. [IpuponHblil U nmomyTHBIN
HE(TIHOM Ta3bl, X COCTaB M MPUMEHEHUE B KAUeCTBE MCTOUYHUKA YHEPIHMU U XMMHUYECKOTO
celpbsi. HedTh, ee coctaB u cBoiicTBa. [IpoaykTsl ppakunonHol neperonku HedTu. KpekuHr
HedTenpoaykroB. OkraHoBoe umciao OeH3uHOB. OxpaHa OKpyXarolled cpeasl mpu
He(renepepabOTKe M TPAHCTIOPTHUPOBKE HEPTEITPOTYKTOB.

Lemoncmpayuu
1. [Ipumeps! yriieBoAOPOI0OB B Pa3HbIX arperaTHbIX COCTOSIHUSIX (ITponaH-OyTaHOBas CMeCh
B 3a)Hrayike, OeH3MH, napaduH, ac(aabT)
2. Cxema o00pa3oBaHUS KOBAJEHTHOW CBS3M B HEOPraHWYECKUX M OPraHUYSCKUX
COEIMHEHUSIX.
3. [llapocTtepkHEBBIE U MacITaOHbIE MOAEIH MOJIEKYSl METaHa U APYTUX YIIIEBOJAOPOIOB.
4. OnpeneneHue HaIU4Ks yIiiepoaa v BOJOPOa B COCTABE METAHA IO MPOYKTaM FOPEHUSI.
5. BupeoonwiTel: ['opeHune MertaHa, mapaduHa B YCIOBHSX H30BITKA W HEJOCTaTKa
Kucioposia. B3peiB cMecu MeTaHa ¢ Bo3iyxoM. OTHoIIEHHE METaHa K OpOMHOI BO€.
6. Tabnuna «CpaBHEHHE COCTaBa AJIKAHOB U AIKEHOBY.
7. lllapocTep:kHEBas U MacIITaOHast MO MOJIEKYJIbI TUJICHA.
8. [ToyyeHue 3THIICHA U €T0 CBOMCTBA: TOPEHUE, B3AMMO/JICHCTBHE ¢ OPOMHON BOJIOM.
9. OTHOlLIEHNE KayyyKa U PE3UHBI K OPraHUYECKUM PaCTBOPUTEISIM.
10. Pa3znokeHue kaydyka MpHU HarpeBaHUHM U UCIBITAHWE Ha HEMPEAENbHOCTh MPOAYKTOB
Pa3oKEHUs.
11. IIapocTeprxHeBas 1 MaciTabHas MOJIETN MOJIEKY/IbI alleTHIICHA.
12. TlomydyeHue auerusiaeHa KapOMIHBIM CHOCOOOM U €ro CBOICTBa: TOpEHHE,
B3aMMOJICHCTBHE C OPOMHOI BOAOK.
13. Mopenu MOIEeKyITbI OCH30JIa.
14. OtHomIeHHEe GeH3051a K OpOMHOI BOE.
15. 'openue 6eH3ona.
16. Komnekuus 06pa3iioB HePTH U MPOIYKTOB €€ MepepadboOTKU.
IIpakxmuueckue u 1adopamopmvie pabonivl
[Ipaktuyeckas padora «M3rotopiaeHre Moiene MOJIEKY YTI€BOJOPOOBY»
JlaGopaTopHass pabora «OmnpenelieHHe JJIEMEHTAPHOTO COCTaBa OPTraHHYECKHUX
COCIMHEHUIN
[IpaxTrueckas pabora «Pemenue 3agau»
JIaGopatopHas pabota «llonydyeHnue sTHIIEHA U ONBITHI C HUMY
[Ipaktueckass pabora «O3HakomieHue ¢ Kosuiekimed «HedTs U TpomykTH €€
nepepadoTKI»»
Cemunap
Hed1b 1 ciocoOslI ee nepepaboTku
KontpoinbHas paboTa o TeMe «YTIeBOA0POIB
Tema 3: Kucaopoacoaep:xkamme opranndeckue coennnenus (30 yacon)

Cnuptsl. @yHKIHOHANIBHAS PYIIa, KiIaccuUKalys: 0OAHOATOMHbIE U MHOTOATOMHbIE
CIHUPTBHI.

[IpenenbHble ogHOATOMHBIE crIUpThl. HOMeHKIaTypa, u3oMepusi U CTpOCHUE CIIUPTOB.
BonoponHasi cBsi3p MeX1y MOJIEKYJaMH U €€ BIMAHUE Ha (PU3UYECKHUE CBOMCTBA CIHPTOB.
XUMUYECKHEe CBOMCTBAa CHMPTOB (Ha MpPUMEpPEe METaHOJIa U STaHOJA): 3aMelleHHe aTroma
BOJOPOJA B THUJIPOKCHUIBHOW TpYIIE, 3aMEIEHUE T'UAPOKCWIBHON TIpyMNIbl, OKUCIIECHHUE.
KauecTBennas peakuusi Ha criupthl. [lonydyeHne u npuMeHEeHHE CIUPTOB, (PU3UOIOTHUECKOE
JICWCTBUE HA OPTaHU3M YEJIOBEKA.




MHoOroaToMHbIE CIUPTHI: STHICHIVIUKOIb U TIMUEPUH. TOKCUYHOCTD 3TUIEHTIIUKOJIS.
OcoOeHHOCTH XUMHYECKHMX CBOMCTB U NPAKTHUYECKOE HCIOJIb30BaHUE MHOTOATOMHBIX
cnuproB. KauecTBeHHas peakuusl.

®cnou. Tlonydenue, ¢uzmveckne W XUMUYECKHe cBoWcTBa (eHona. Peakmuum ¢
y4acTHEM THJIPOKCUIIBHOM I'PYIIIbI U OEH30IbHOTO KOJIbIIA, KaYeCTBEHHAs peakiys Ha (eHOM.
Ero mpombimnennoe ucrnosib3oBanue. JleiictBue (eHonma Ha >kuBble opraHW3Mbl. OxpaHa
OKpY>KaloIiel cpeibl OT MPOMBIIUIEHHBIX OTXO0JI0B, COJEpKaIuX (HeHoII.

Anbperuasl. CoctaB, ob0mas (opmyna, HOMEHKIATypa U H30MEpHs MpPeIesbHBIX
aJIBJICTUI0B. DIIEKTPOHHOE CTPOEHUE KapOOHWIBHON TPYIIBI, OCOOCHHOCTH JBOWHOW CBSI3H.
dusnueckue M XUMHYECKHE CBOMCTBA (Ha TMpHUMepe YKCYCHOTO WM MYPaBbUHOTO
aNnbJIeru/ia): peakuy MPUCOECIUHEHMS, OKUCIIEHUS, ToauMepu3annn. KauecTBeHHbIE peakun
Ha anpJeruipl. Aneranpieruj U (opmanpIerui: IMoiydeHue u mpuMeHeHue. [leiicTBue
aJbJIETUI0B Ha JKUBbIE OPraHU3MBbI.

KapGonoBeie kucnmoTel. Knaccudukamumss KapOOHOBBIX  KHUCIOT: TIpEACIbHBIC,
HENpeJIeabHble; HU3IIME M BBICHIME KHUCIOTBHL. ['OMOJIOTMYECKMI pAl IpeneiabHBIX
OJTHOOCHOBHBIX KHCIIOT. HomMmeHkiaTtypa, u3oMepusi, CTpoeHHE KapOOKCHUIBHOW TPYIIIHI.
Ou3n4YeCcKue M XUMHUYECKHE CBOWCTBA: B3aMMOJCHCTBHE C METAJIaMH, OCHOBAHHUSIMU,
OCHOBHBIMM U aM(pOTEPHBIMU OKCHUIAMH, COJSIMH, CIHMPTaMH; pPEAKIUH C Yy4acTHEM
YIJIEBOIOPOAHOIO paiuKaa.

Oco0eHHOCTH CTPOCHHUS U CBOWCTB MypaBbUHOM KUCTOTHI. [lonydyeHue u npuMeHeHue
KapOOHOBBIX KUCIIOT.

CpaBHEHHME CBOICTB HEOPraHUYECKUX U OPraHUYECKUX KUCIIOT.

Crnoxueie 23¢upsl  kapOoHOBBIX kuCHOT. CocraB, HOMEHKIaTypa. Peakius
stepudukanyu. ['uaponus cinoxubix 3QpupoB. [IpuMepsl crnoxHbIX 3¢GupoB, UX GuandecKue
CBOIMCTBa, pacpOCTpaHEHHUE B IPUPOJAE U IPUMEHEHHE.

Kuper. CoctaB u crpoenue. Kupbl B mpupone, ux cBoiicTtBa. [umaponus u
TUIPUPOBAaHUE KUPOB B NMpOMBbIIIIEHHOCTU. [IpeBpaimienus xupoB B opranusme. [lumiesas
LIEHHOCTb KUPOB U MPOJYKTOB HAa X OCHOBE.

Mpbiia — conn BeICHIMX KapOOHOBBIX KHCJIOT. CoCTaB, MOJIy4€HUE U CBOICTBA MbLIA.
Cunretnueckue morome cpeactsa (CMC), 0coOOEHHOCTH MX CBOMCTB. 3aluTa MpUPOJIbI OT
3arpsizHeHuss CMC.

[NonupyHKIIMOHABHBIE COEAMHEHUS

VYrneBoasl. 'moko3a. Ctpoenue momekyinbl (anbaeruanas (opma). dusmueckue u
XMMHMUYECKHE CBOMCTBA TJIIOKO3bl. Peakiyu C ydacTHEM ajbAETUAHOM M T'MIPOKCHUIIBHBIX
rpyn, Opoxenue. [IpupoHbie HICTOUHHUKHN M CLIOCOOBI MOJIy4eHUs III0KO3bl. bronornyeckas
posp U npuMeHeHne. OpykTo3a Kak M30Mep IIOKO3bl. CoCTaB, CTPOEHHUE, HAXOXKICHUE B
pupojie, OMOI0ruuecKas poJb.

Caxaposa. CocrtaB, (Qu3MUECKHE CBOICTBA M HaXOXICHHE B MpHUpPoJae. XHUMHUECKUE
CBOMCTBa, NOJIy4E€HUE U IPUMEHEHHE caxapo3bl. buonoruueckoe 3HaueHue.

Kpaxman — npuponnsiii monmumep. CocrtaB, (u3nyecKue CBOWCTBA M HAXOXKJICHUE B
mpupoje. XUMHUYECKHE CBOMICTBA, NOJy4eHHE M NpHUMeHeHue. lIpeBpaieHns nuimeBoro
Kpaxmajla B opranusme. [ JIMKOreH, pojib B OpraHu3Me YeJI0BEKA U )KUBOTHBIX.

Lemmrono3a — npupo bl noauMep. CTpOeHHE U CBOMCTBA LIEJUTI0JIO3bI B CPAaBHEHUH
c KpaxmayioMm. Haxoxxaenue B mpupoje, OMosorndyeckas pojib, IMOJy4Y€HHE M NPUMEHEHHE
LEJUTFOJIO03BI.

Lemoncmpayuu

1. PacTBOpMMOCTH CHUPTOB B BOJIE.

2. XUMHWYECKHE CBOWCTBA CIIUPTOB: TOPEHHE, B3aWMOJICWCTBUE C HATPHEM U
JUXPOMATOM HATpHs B KUCIOTHOM Cperie.

3. PactBopuMoCcTh ¢eHOoma B BoIe TIpH OOBIYHON Temreparype W IpH
HarpeBaHMH.



BritecHenne penona uz peHonsiTa HaTpUst YroJIbHON KUCIOTOM.

KauectBennas peakuust Ha GpeHOI.

CpoilicTBa METHJIaMUHA: TOPEHUE, B3aUMOIEUCTBHUE C BOAOU U KUCIOTaMHU.

Mopenu MOIeKyI METaHajsl U dTaHaJs.

Biaumopeiictue popmanpaeruaa ¢ aMMUAYHBIM PACTBOPOM OKCHJIA cepedpa

(peakius «cepeOpsTHOTO 3epKaay).

9. Tabnuma «['oMomOTUYECKU P MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT».

10. OGpa3iisl pa3aMYHbIX KaPOOHOBBIX KUCIIOT.

11. OTHomIeHNe KapOOHOBBIX KUCIIOT K BOJIE.

12. KauecTBeHHas peakIiys Ha MypaBbUHYIO KHCIIOTY.

13. Peakmus «cepeOpsHOTO 3epKajiay Ha MpUMepe TIIFOKO3bI.

14. B3zaumonelicTBre TIIIOKO3bI ¢ TuApokcuaoM Meau(1l) mpu 0OBIYHBIX YCIOBHSIX
Y TIpY HarpeBaHUMU.

15. OtHomeHune caxapo3ssl k ruapokcuay meau(ll) u npu HarpeBaHuH.

16. I'uaponu3 caxapo3bl.

17. I'maponu3s 1esioa03sl U Kpaxmara.

18. BzaumoeiicTBiE Kpaxmana ¢ HOJAO0M.

N GA

Jlabopamopuvle u npakmuyeckue pabomul

JIaGopatopHas paborta. CBOHCTBa CIUPTOB

JlabopaTopHas pabota. «CBOHCTBA allbJICTHIOBY

[paktuyeckas padora. [lonydenue u cBOWCTBa KAPOOHOBBIX KHUCIOT

[IpakTnueckass paborta. PemeHwe -sKCnepUMEHTAlIbHBIX 3a/lad Ha paclio3HaBaHHE
OpPraHMYECKUX BEILECTB

JlabopaTopHas pabota «CBOMCTBA JKUPOB»

JlaboparopHas pabota. CpaBHEHHE CBOMCTB MbIJIa 1 CHHTETUIECKUX MOFOIIUX CPEICTB

JlaGopaTopHas pabota «CBOMCTBA TIFOKO3bI»

JlaboparopHas paboTa «CBOICTBa Kpaxmaiar

[IpakTuueckass paboTta. PemieHne SKClepUMEHTaJIbHBIX 3aJad Ha [OJNy4YECHHE U
pacno3HaBaHUE OPraHUYECKUX BELIECTB.

Koutponbnas pabora mo Ttemam: «Cruptel U (eHonbl. ANbAETUIBl U KETOHBHI.
KapOoHoBbI€ KUCTOTEI.

KonTponbhas pabora

Tema 4: A3oTcoaep:xanue coeguHenus (6 yacon)

[lepBuunbie amuHbl mpenenbHoro psga. CocraB, HoMmeHknaTypa. CTpoeHue
amMuHOrpynmsl. @U3n4ecKue U XMMHUYECKHE CBOMCTBA. AMMHBI KaK OpPraHU4eCKUE OCHOBAHMUS:
B3aMMOJICHCTBUE ¢ BOAOK U Kuciotamu. ['openre amunoB. [lonyyeHue u npuMeHeHue.

AmuHokucnotel. HomeHnknarypa, wu3oMmepusi, nojaydyeHue U (U3HYECKHE CBOMCTBA.
AMUHOKHUCIOTBI Kak aMdoTepHble opraHnuyeckue coenuHeHus. llemtugnas CBs3b.
buonoruueckoe 3HaueHHE aMHUHOKHUCIIOT (3aMEHMMbIE W HE3aMEHUMBbIE KUCIOTHI). O0nacTu
MIPUMEHEHUS AMUHOKHUCIIOT.

benku kak mnpupomaneie monuMmepsl. CoctaB u cTpoeHue OenkoB. Duzmveckue u
XMMHUYECKHEe CBOMCTBA O€IKOB, KaueCTBEHHbIE (LBETHbIE) peakiuu Ha Oenku. [IpeBpamienue
OeJIKOB MUIIM B opraHu3Me. buonornyeckue GyHKIMU OEIIKOB.

[lemoncmpayuu

1. O6pa3upl aMUHOKHCIIOT.

2.Jlokxa3aTenbcTBO HANMUYUS (PYHKIIMOHATBHBIX TPYII B MOJIEKYJIaX aMHUHOKUCIIOT.

3. PacTtBOpeHue OGeNKOB B BOJIE.

4. lenatypauus O€IKOB MPU HATPEBAHUU U MO ACHCTBHEM KHUCIIOT.

5. O6HapyxeHue OenKa B MOJIOKE.

JlabopamopHvle u npakmuyeckue pabomul




JlaboparopHas paboTa «CBoOHCTBa OEITKOBY.
Cemunap:
DU3H0JIOTNYECKOE IEUCTBHE CIMPTOB HA OPTaHU3M YEJIOBEKA
KonTponbhas pabora 1o Teme « AMUHBI, aMUHOKHCIIOTHI U OSJIKU.
Tema 5: Bruonornyeckn akTuBHbIE OPraHMYecKue coenHeHus (2 yaca)
®epmenThl. Cnenuduueckue cBoiicTBa (epMeHToB. Vcmonb3oBaHue ¢GEPMEHTOB B
MPOMBIIUIEHHOCTU. [loHSATHE O BUTaMUHAX, aBUTAMHUHO3€, TUIIO- U TUIEP- aBUTAMUHO3aX.
@ynknuu  BuTaMuHOB. [loHsatme o TrTopmonax. CBoiicTBa TOpMOHOB. JlekapcTsa.
Xumuorepanus 1 (hapMaKoIOTHsl.
Tema 6: BoicokomoJieKkyIsipHble coefuHeHus (4 yaca)

Bonokna. Ilpupoansie (HaTypanbHbie) BoJOKHA. IlloHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM M BHUCKO3HOM. CHHTeTHueckue BosiokHA. [lommamuaHoe (KampoH) U
nonudUpHOE (JJaBCaH) BOJIOKHA, UX CTPOCHHUE, CBOWMCTBA, MPAKTHYECKOE HCIIOIh30BaHHE.

Lemoncmpayuu

1. O6p33HBI HaTypaJbHBIX, HCKYCCTBCHHBIX, CHHTCTUYCCKHNX BOJIOKOH W HU3ACIIHA
U3 HUX

IIpaxmuueckas paboma
3HAKOMCTBO C O0Opa3laMu IjIacTMacc, BOJIOKOH U KaydyKoB. Pacro3HaBaHuE BOJIOKOH U
IJIaCTMACC.
HToroBoe 06001meHue U MOBTOPeHHe Kypca (5 yacoB)

Oco0eHHOCTH CTPOEHHUsI OPraHWYEeCKUX BEIIECTB, BUAbI HX u3zomepuu. Crneuuduka
XUMUYECKUX CBOMCTB M WX 3aBUCUMOCTh OT BHYTPHUMOJICKYJSPHBIX B3aUMOJCHCTBHUM.
['eneTnueckass cBsI3b MEXKAY KJacCaMM OPTaHMYECKUX CoelUHEeHMH. ['eHeTmyeckas CBs3b
MEXy KJIacCaMH OPTaHMYECKHX M HEOPTraHWYECKHUX COeMuHEeHM. Joka3aTenbCcTBa €UHCTBA
YKUBOW U HEXKUBOU MPUPOBI.

UtoroBas xoHTposbHas paboTta mo temam: «Kucimoponcoaepxaiire OopraHMYecKue
COEIMHEHUS», «A30TCOIEpKAIINE OPraHUUECKUE COCTUHEHUS

Wrorosas koHTposibHas paboTa

Pe3epBHoOe Bpems — 2 yaca.

11 kaace

Crtpoenue BemectBa (12 yacoB)

AToM. DBOMIONUSA TPEACTABICHUH O CTPOECHWH aToma. ODJIEKTPOHHOE O0JaKo Hu
opbutanb. KBaHTOBBIE UKca. DIEKTPOHHOE CTPOCHHE ATOMOB MAJIBIX U OOJBIINX TEPHOIOB.
S-, p-, d , f- syekTpoHHBIE CeMeiicTBa XUMHUYECKUX IJIEMEHTOB. BalieHTHBIC BO3MOXKHOCTH
aToma.

OTKpbITHE TEPUOAUYECKOrO 3aKOHA. [lepmoamyeckuili 3akOH U cTpoeHue aroma. Tpu
(hOpMYIUPOBKH MEPUOTUYECKOTO 3aKOHA.

[IpyunHBl WM3MEHEHUs  CBOWCTB  XMMHMYECKHX  JJEMEHTOB:  METaJUIMYECKHX,
HEMETAUIMYECKUX, paguyca aToMa, SHEPIrud MOHHU3ALMH, DHEPTHU CPOACTBA K JJIIEKTPOHY B
npejenax OJHOro Nepuo/ia, OAHON NOATPYIIIIHI.

HMonnas xummuueckas CBI3b U HOHHEIE KPUCTATNIMYCCKUC PCIICTKH.

KoBanenTHast xumudeckasi CBSI3b U €€ KJIacCH(PHUKAIUS: 0 MEXaHU3My o0Opa3oBaHus,
M0 DJIGKTPOOTPHUIIATEIIFHOCTH, MO CHOCO0Yy TEpeKphIBaHUS OpOUTANe, MO KPAaTHOCTH.
Kpucranandeckue pemerki: aTOMHbBIE U MOJIEKYJISIPHBIE.

Meramnuueckasi CBSI3b U METaJUIMUECKasi KPUCTAUTMYECKAsl PEIIeTKA.

Bonoponnas cBsi3b BHYTPUMOJIEKYIISIPHAS U MEXMOJIEKYJISIpHAsI.

[Monsitme o nmucriepcHBIX cucrteMax. JlucmepcuoHHas cpefga u gucnepcHas (dasa.
3HaueHUe MUCIEPCHBIX CUCTEM B KHM3HH 4YeloBeka. CrocoObl BBIPAKEHHS KOHIICHTPAIUU
pacTBOpPOB: MaccoBasi JOJisi PACTBOPEHHOT'O  BEIIECTBA, MOJSpHAs  KOHIEHTpAIusl.
Konnounneie pactBopsl. 304, TeH.



[lomumepsl. OcHoBHble mnoHATHA BMC: MoHOMEp, mnonuMep, MakKpoOMOJIEKYJIa,
CTPYKTYpHOE 3BEHO, cTeneHb nonuMepuzanuu. CrnocoObl MOJyd4eHUs MOJMMEPOB:
nojguMepu3anus U noidukoHgaeHcauus. CTpoeHHME IONIMMEPOB: TeoMeTpuueckas Qopma
MaKpOMOJIEKYJI, KPUCTAJUIMYHOCTh U aMOP(PHOCTh, CTEPEOPETYISIPHOCTD.

JdeMoHcTpanuu. Mozaenn KpUCTAINIMYECKUX PELIETOK BEIIECTB C PA3IMYHBIM THUIIOM
cBs3M. Mojenu MoJeKyl pa3iMyHOM reomerpuyeckoil KoHpurypamuu. Kosmnexiumn
riacTMace u BoJiokoH. Moaenu monekyn 6enxoB u JJHK.

IIpakTHyeckas padora.

Pewrenne pacdyeTHbIX 3a1a4

JlaGopaTopHbIe ONbITHI:

Onucanue cBONCTB HEKOTOPBIX BEIIECTB HA OCHOBE THUIA KPUCTAIIIMUECKON PEILIETKU

O3HakoOMIJIEHHE C KOJUIEKIIMEN TTOJMMEPOB: MIACTMACC U BOJIOKOH M U3JEIUI U3 HUX

Iony4yenue, cobupanue U pacro3HaBaHUE T'a30B

KectkocTh BOJBI. YCTpaHEHHE KECTKOCTH BOAbL. O3HAKOMJIEHUE C MUHEPAJIbHBIMU
BOJIAMH

O3HaKOMJIEHUE C TUCTIEPCHBIM CUCTEMaMU

Xumnueckue peakunu (13yacos)

[Tonsitne o xummueckoi peaknuu. Knaccudukanms xumuueckux peaknwii: bes
M3MEHEHHs COCTaBa BEIECTBA (AJUIOTPOMM3ALUs U U30MEpU3alMsl), C U3BMEHEHUEM COCTaBa
BelIecTBa (10 YUCITY M XapaKTepy pearupyrolux U 00pa3yrolucs BEIIeCTB, 0 U3MEHEHUIO
CTETIEHU OKHUCIICHUs, IO TemIoBoMy 3(@dexTy, Mo HampaBiIeHHIO, TO HCIOIb30BAHUIO
KaTaim3aTopa, 1o ¢ase).

[lonsiTHE O CKOPOCTM XUMHYECKOW peakuuu. DakTopsl, BIMAIOIME HAa CKOPOCTH
XUMHUYECKOM peakUuu: MPUPOJA PEarvupyrolIuX BEIIECTB, TeMIlepaTypa, KOHIIEHTpalus,
KaTaJn3aTophbl, IOBEPXHOCTh COPUKOCHOBEHUS PEAruPyIOIIMX YaCTULl. 3aKOH JEHCTBYIOINX
Macc. Kunetnueckoe ypaBHEHUeE.

[TonsTn 0 xumMuueckoM paBHoBecud. [IpuuHnun Jle llarense. @akTopsl, BAUSAIOMNE HA
CMELIEHNE XMMUYECKOTrO PABHOBECHSI: KOHLIEHTpaLus, JaBJICHUE, TEMIIEPATYPA.

Crenenp okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OrnopHble
nousatuss Teopun OBP. Meronsl coctaBnenus ypaBHeHudi OBP: meTon 31meKTpoOHHOTO
OanmaHca ¥ METOJI TIOTypeaKIuii.

DIIEKTPOJIN3 PACIUIABOB COJIEH. DJIEKTPOIU3 pacTBOpoB coiell. IlpaBuiia Ha karone u
Ha aHOJ€, NIPY IIPOBEICHMH dJIEKTPOJIN3a pacTBopa. [IpakTudeckoe 3HaueHNE AIEKTPOIN3A.

ONEKTPOIUTBI U HENIEKTPOJIUTBL. DJIEKTpOoiIUTHUECKasd auccouuanus. KaTuoHel u
annoHbl. Kucmorel, comm u menoun kak onekrposutbl. Crenenp 3JI. Koncranta
aucconuanuu. Peakuuy noHHOTO 06MeHa. CBOMCTBA pacTBOPOB 3JIEKTPOIUTOB.

Huccounanuss Boabl. Bonopoansiii mokazatens pH. Cpenbl BOJHBIX pacTBOPOB
351eKTpouToB. Biausaue pH Ha xuMuyeckue u 6MONIOTHYECKHE MPOIECCHI.

IM'maponu3 coseld M OPraHMYECKUX BEIIECTB (TAJIOT€HAIKAHOB, CIOXKHBIX 3()HUPOB,
yrieBos10B, 0enkoB, AT®). [IpakTuueckoe npuMEeHEHUE TUIPOIH3A.

IIpakTH4yeckune padboTsbI:

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DIIEKTPOJIN3

JlabopaTopHbIe ONBITHI

HcnbiTanue pacTBOPOB KUCJIOT, OCHOBAHUM, COJIEN MHIUKATOpaMHU

Pasnnunble ciydan ruipoaunsa cosei.

['maponu3 XJI0pUI0B U alleTaTOB IIEJIOYHBIX METAIIOB

Peakuyst 3amerieHnss Meau JKelIe30M B pacTBOPE MEIHOTO KyIlopoca.

[lomyyenue xwuciopoja pasioKEeHHEM IEPOKCHIAa BOAOpPOAA C MOMOIIBIO OKCHJIA
Mmapranna (I1V).

[Tonyuenue Bogopoa

BemecTBa n ux cBoiicTBa (8 4acon)



[IpocTsie u crnoxHbIe BemecTBa. Kinaccudukaius CiIoKHBIX BEIECTB.

Okcupl U UX KIaccupUKaIus.

lunpokcuabl  (OCHOBaHUS,  KHUCIOPOJCOIEPKAIME  KUCIOTHI,  aMQoTepHbIe
ruapokcuabl). Kucnotsl, ux kinaccudukamus. OcHOBaHUS, UX KJIacCU(pUKaLUs, COJIU CPEAHHE,
KHCJIbIE, OCHOBHBIE.

Kiaccudukarnms opraHU4eCKuX BEIIECTB.

Yraesogopoasl. ['omosiornyeckuit psia.

[Ipou3BogHBIE YTIIEBOMOPOJOB: TaJlOTE€HAIKAHbI, CHUPTHI, (EHOJBLANBACTUIB U
KETOHBI, KApOOHOBBIE KHCIIOTHI, IPOCThIC M CIOXKHBIC d(PHUPHI, HUTPOCOCTUHEHUS, aMUHBI U
MMHUHOKHCIIOTHI.

Meramnsl. [Tonoxenue B [ICX3 u cTpoeHne ux aTOMOB.

[Ipocthie BemiecTBa — MeETAUIBl: METAJUIMYECKas KPUCTAIUIMYECKAsl pEIIeTKa H
MeTajundyeckass cBsa3b Asmorponus. OOmue ¢usnueckue cBoWcTBa MeTamioB. OOmime
XUMHUYECKHE CBOMCTBA METAJUIOB: B3aUMOJIEMCTBHE C HEMETAJUIAMH, BOJOH, PacTBOpaMH
KHUCJIOT, COJIEM, OpraHMYeCKMMHU BEIIECTBAMHU. 3HAYEHUE METAJJIOB B MPHUPOAEC U >KU3HU
OpraHU3MOB.

CoenviHEHHST METAIIOB: OCHOBHBIE M aM(OTEpHBIC OKCUABI W THUIPOKCHIBL
3aBUCHUMOCTb UX CBOMCTB OT CTEIIEHH OKHCIICHHUSI METAJIJIOB.

Kopposust metamnoB. Buabl koppo3uu: XUMHYECKast U deKTpoxuMuueckas. Criocoosl
3aIUTHI OT KOPPO3HH.

Mertauiel B ipupoae. MeTtamnyprusi: mupo-, TUAPO- U AIEKTPOMETAILTYPTHsl.

Hemerannsl. [lonoxenue B [ICXD, cTpoenne ux aroMoB. /IBOWCTBEHHOE TMOJIO0KEHUE
Bozopoja B IICXD.

Hemerannel — mnpocTele BemiecTBa, MX AaTOMHOE U MOJIEKYJISIPHOE CTPOCHHE.
Amnotponusi. XMMHYECKHE CBOMCTBA HEMETAJUIOB: B3aUMOJCWUCTBUE C METalIaMH,
BOJOPOAOM,  KHCJOpPOJOM,  CJOXKHBIMH  BEIIECTBAMHU-OKHCIHUTEIAMH.  BomoponHbie
COCTMHECHUS HEMETAJIJIOB. Oxkcupr: HecoJieo0pa3yrolme u KHCJIOTHBIE.
Kucnopoacoaepxamme KUCIOTHI.

Knaccudukanus opraHndeckux 1 HEOPraHUYECKUX KUCIOT. OOIIMe CBOMCTBA KUCIIOT:
B3aMMOJICHCTBUE C METalJIJaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHUIaMH, OCHOBAHUSMH,
COJISIMH, 00pa30BaHHUE CIOKHBIX 3(HUPOB.

OcHoBaHMsSI oOpraHuYeckne U HeopraHuueckue. Kriaccudukamuss v XUMHYECKUE
CBOMCTBA MIEI0YEH U HEPACTBOPUMBIX OCHOBaHUU. CBOMCTBA aMUHOB.

Am(oTepHbIe OpraHUYecKue U HEOPraHMYECKUe coeluHeHus. B3aumoneicTBue ux ¢
KHCJIOTAMHU M IerodyaMu. AM(POTEPHOCTh aMUHOKHUCIIOT: B3aMMOJICUCTBHE C KHUCIOTAMH, CO
1IeJ1I04aMu, COUPTAMHU, JIPYT C IPYTOM.

[ToHdATHE O TEHETHYECKON CBA3M W TEHETHYECKHUX PAJaX B HEOPraHUYECKON H
OpraHM4ecKor XMMUHU. ENMHCTBO MUpa BEUIECTB.

JdemoncTpauunu. BzauMoaelicTBue KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI C MENBIO.
PactBopenne aMmMuaka B Bojie (aMMuadHblil (hoHTaH). B3aumoelicTBuE KOHIIEHTPUPOBAHHOM
A30THOM KHUCJIOTBHI C MeApl0. B3aummopaeicTBhe MeTayuioB ¢ BOAoM. ['opeHue marHus Ha
BO3/lyX€ U Moja BOJoH. OKpalllMBaHUE IIAMEHU COJIAMH IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX
METaJUIOB.

JdemoncTpamun. OOpa3iibl MOIIIUX U YHUCTAMMX CpeacTB. OOpas3Ipl OpraHUuYeCcKuX
pactBopuTeieir. O6pa3ibl OBITOBBIX adpo3oiieil. O0pa3Iibl MUHEPAbHBIX YIOOPECHHIA.

JlabopaTopHbIe ONBITHI

O3HakoMIJIEHUE C KOJUIEKIIUEN METAJIIOB

O3HaKOMJIEHUE C KOJUIEKIIMEH HEMETAIIOB

O3HakoMJIEHHE C KOJUIEKIIMEN KUCI0T. XUMHUYECKHE CBOMCTBA KUCIOT

O3HakoOMJIEHUE C KOJUIEKIIMEH OCHOBAHUIMA

O3HaKoOMJIEHUE C KOJUIEKIIUEN MUHEPAJIOB, COJIEPKAIINX COJIU

PacnioznaBanue BemecTs



TpedoBaHusA K YPOBHIO OATOTOBKH 00Y4YAIOIIMXCH HA CTYNIEHH CPeHero odiero
o0pa3zoBaHus

IIpeomemno-unghopmayuonnasn cocmasaarouas 0o6pa308aHHOCHU.

3HATh

- BaXKHEHIIME XWMHUYECKUE TIOHSTHS: BEIIECTBO, XMUMHYECKUN HIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAs W MOJICKYJSpHAs MacChl, MOH, aJUIOTPOIHs, H30TOIIHI,
XUMUYECKasl CBSA3b, 3JIEKTPOOTPULATEIBHOCTb, BaJI€HTHOCTb, CTENEHb OKHCIICHHUS, MOJb,
MOJISIDHAs Macca, MOJIAPHBI OO0BEM, BEIIECTBA MOJEKYISIPHOTO W HEMOJIEKYISIPHOTO
CTPOCHHUSI, PACTBOPBI, DJIEKTPOJHUT M HEIIEKTPOIUT, 3ICKTPOJUTUUYECKAS IAUCCOLUALINS,
OKHCJIUTEIb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAaHOBIIEHUE, TEIJIOBOM 3¢ (deKT peakuuu,
CKOPOCTh XUMHUYECKOM pPEaAKIMHU, KaTadu3, XMMHUYECKOE PABHOBECHE, YIIEPOJHBIN CKENeT,
GbyHKIIMOHANBHAS TPYIIA, U30MEPUs, TOMOJIOTHUS;

- OCHOBHBIC 3aKOHBI XUMHUHU: COXPAHEHHUS MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa,
MEePUOINYECKUI 3aKOH;

- OCHOBHBIE TEOPUM XMUMHUHU: XUMUUYECKOU CBA3M, IJIEKTPOJIUTUYECKON ITHCCOLUAIINH,
CTPOEHHS OPraHUYECKUX COEeIMHEHUM;

- BaKHEHIIME BEIIECTBA WM MaTepuajbl: OCHOBHBIE METaUIbl W CIUIaBbl; CEpHas,
COJIsSiHAs, a30THAs U YKCYCHAasl KUCJIOTHI; IIeNI0UH, aMMHUaK, MHHEpaJIbHbIE yIOOpEHUs, METaH,
STUJICH, alleTHJIeH, OCH30JI, 3TAHOJ, KUPBI, MbLJIa, TJIIOKO3a, caxapo3a, Kpaxmal, KieTJaTka,
OeNIKH, UCKYCCTBEHHbIE U CHHTETHUECKHE BOJIOKHA, KayuyKH, IJIACTMACCHL;

Lesamenbnocmuo-KOMMYHUKAMUBHAS COCMABAAIOWASL 0OPA308AHHOCHIL:

YMETh:

- Ha3bIBaTh M3YUYCHHBIC BEILIECTBA M0 MEXKTYHAPOIHON HOMEHKIIATYPE;

- OMNpeAeNATh: BAJICHTHOCTb U CTENEHb OKHCIEHUS XUMUYECKUX JJIEMEHTOB, THI
XUMHUYECKON CBSI3W B COCIMHEHMSIX, 3aps/i MOHA, XapakTep Cpeabl B BOJHBIX pPacTBOpax
HEOPTaHMYECKUX COCTUHEHH, OKUCIUTEIh U BOCCTAHOBHUTENb, MPUHAAJICKHOCTh BEIIECTB K
Pa3IMYHBIM KJIacCaM OPraHUYECKUX COCTUHEHUN;

- XapaKTepU30BaTh: AIEMEHThI MaJIbIX IEPUOIOB MO UX MOJIOKEHUIO B IEPUOAUUYECKOM
cucteme J1.11. MenneneeBa; o0IMe XMMHUUECKUE CBOMNCTBA METAJIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX U OPTaHMUECKHUX COCIUHEHUI; CTPOCHHE M XUMHUYECKHE CBOMCTBA
M3YYEHHBIX OPTaHUYECKUX COCAUHEHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; MPHUPOILY
XUMUYECKONW CBSI3M (MOHHOHM, KOBAJICGHTHOM, META/UIMYECKOW), 3aBUCHMOCTh CKOPOCTH
XUMHUYECKON peaKIMy U TOJ0KEHUSI XUMUYECKOTO PABHOBECHUS OT PA3IMYHBIX (PaKTOPOB:

- BBINOJHATh XUMHYECKHM OKCIEPUMEHT TI0 PACTO3HABAHUIO  BaXHEHIIMX
HEOPraHUYECKUX U OPraHUYECKHUX BEIECTB;

- IPOBOJIUTH CAMOCTOSITEIHLHBIA MTOUCK XUMUYECKON HH(POPMAIINH C UCTIOJIH30BAHUEM
pPa3NUYHBIX HCTOYHUKOB (HAYyYHO-TIOMYJISPHBIX W3AaHHM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UMHTepHeTa); HUCIMOJB30BATh KOMITBIOTEPHBIC TEXHOJIOTHH JJii OOpabOTKH U
nepenays XuMu4eckod nHGOpMaIluu U €€ IPEICTABICHHS B Pa3INYHbIX (hOpMax;

LlennocmHo-opuenmayuonnas cocmasnaouas 00pazo8aHHOCmiL.:

- HUCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS B MPAKTHUECKON NEITEIbHOCTU U
MOBCEIHEBHOM >KU3HU JJISI:

- OOBSICHEHHsS] XMMHYECKUX SBJICHHI, MPOUCXOISIIMX B MPUPOAE, ObITY W Ha
IIPOU3BO/JICTBE;

- OMpeJeNICHUs BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUNA B Pa3IMYHBIX
YCIIOBUSIX U OLICHKHU MX MOCIIEACTBHIA;

- OKOJIOTMYECKHU T'PAaMOTHOT'O TIOBEICHUS B OKPYKAIOLIEH Cpeie;

- OLECHKU BJIMSHUS XHMHUYECKOTO 3arps3HEHUs OKpYXKarouleil cpeibl HAa OpPraHu3M
YEJIOBEKA U APYTUE€ KUBBIE OPTraHU3MBbI;

- 6e30macHOro oOpalieHus ¢ TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, J1a00PaTOPHBIM
o0opynoBaHuEM;




- IPUTOTOBJICHHSI PACTBOPOB 3a/1aHHON KOHIIEHTPAIIMH B OBITY M Ha TIPOU3BO/ICTBE;
- KPUTHUYECKON OLIEHKU JOCTOBEPHOCTH XMMHUYECKON MH(OpMaINH, MOCTYNAOEH 13
Pa3HbIX UCTOYHUKOB.

®opMbI NPOBEPKH U OLCHKH Pe3y/IbTaToB 00y4deHMs: ((GOpMBbI MPOMEKYTOUHOTO,
HUTOrOBOI'0O KOHTPOJIA, TOM YHCIC MNPE3CHTALUH, 3alluTa TBOPUYCCKUX, IMPOCKTHLIX,
HCCIIeIOBATEeNIbCKUX PadoT)

Cnoco0bl MNpoOBepKHM M OLEHKHM Ppe3yJbTaToB O0y4YeHHMs: YCTHBIE OIIPOCHI,
IMPOBEPOYHEBIC pa6OTBI, HHTCPAKTUBHBLIC 3aJaHUA, TECTOBBII KOHTPOJIb, IPAKTHYCCKHUE U
nabopaTopHbIe padOTHI.

®opMBbI U CpeACTBA KOHTPOJIS.
OCHOBHBIMHU METOZaMH MPOBEPKH 3HAHUM U YMEHUI yUYaIIMXCS IO XUMHHU SBIISIOTCS:

1. YCTHBIN OTIPOC

2. MUCHhMEHHBIC U JIA0OpATOPHBIC, TPAKTUYECKUE PaOOTHI.
K mucbmMeHHBIM (hopMaM KOHTPOJISE OTHOCSTCSI:

1. CaMOCTOSITENIbHBIE 1 KOHTPOJIbHBIE paOOTHI

2. TECTHI.

Jnist IpOBepKM M OLEHKH PE3yJIbTaTOB OOYYEHHS MO XMMHUHU HCIIONB3YIOTCS TaKue
(GopMBI KOHTPOJISI KaK IOArOTOBKAa OO0YyYaloUMMMCA MPE3eHTAlMi, OK/Iag0B, 3alluTa UMHU
TBOPYECKUX, IPOEKTHBIX, UCCIIEI0BATEIBCKUX pa0OT.

OcHOBHBIE BU/IBI IPOBEPKH 3HAHUM — TEKYILAsl U UTOrOBas.

Texyias npoBepka MPOBOJUTCS CUCTEMAaTHUECKH U3 ypOKa B YpOK, a UTOroBasi — IO
3aBepILEHUH TEMBI (pa3zena), IKOJIbHOro Kypca.

HOPMbI U KPUTEPUU OLIEHUBAHUA

Pe3ynbraThl 00y4eHHs1 XMMUU AOJKHBI COOTBETCTBOBATH OOIIMM 3a/ladaM MpeaMeTa u

TpeOOBaHUAM K ero YCBOEHHUIO.
Pe3ynpraTel 00y4eHUWs OLEHMBAIOTCA MO TNATHOAIbHOW cucteme. [lpum omeHke
YUUTHIBAIOTCS CIIEYIONIHE KayeCTBEHHBIC HIOKa3aTeIH OTBETOB:
riryouHa (cooTBeTCTBHE M3YYEeHHBIM TEOPETUUECKUM 00001IeHUSIM);
OCO3HAaHHOCTHh  (COOTBETCTBHE TpeOyeMbIM B TMPOrpaMMe YMEHHSM IPHMEHSTh
MOJTY4YEHHYIO uHGOPMAIIUIO);

MOJHOTa  (COOTBETCTBHE  O0BEMY MporpamMmbl ©  HHpOpMamuu  ydeOHHKA).

[Ipu omeHKe YyYUTHIBAIOTCS YHCIO U XapakTep OMHMOOK (CYIIECTBEHHBIE WU
HECYIIECTBEHHbIE).

CymiecTBeHHbIE OUIMOKU CBSI3aHbI C HEJIOCTATOYHON I'TyOMHOM M OCO3HAHHOCTBIO OTBETA
(HampuMmep, YYEHUK HENpaBWJIBHO YyKa3ajl OCHOBHbIE IPU3HAKU MOHATHH, SBJICHUH,
XapaKTepHble CBOWCTBA BEILECTB, HEMPABHIBLHO CHOPMYIUPOBAI 3aKOH, MPABUWIO U T.II. WIK
YUYEHUK HE CMOI MPUMEHUTh TEOPETHYECKHE 3HaHUS i1 OOBSCHEHUS M MpeAcKa3aHus
SBJICHUM, YCTAaHOBJCHUS NMPUYMHHO-CIEJACTBEHHBIX CBSA3€H, CpPaBHEHUS M KIAaCCUPHUKAIMU
SIBJICHUH | T. 11.).

HecymecTBeHHble OMIMOKK — ONpENENsIOTCS  HEMOJHOTOW OTBeTa  (Hampumep,
yOyuleHHe H3 BUJA KakKoro-mu0o HeXapakTepHOro (akra IpU ONKUCAHUU BEIIECTBA,
npouecca). K HUM MOKHO OTHECTH OTOBOPKH, OIUCKH, AOINYIIEHHbIE 10 HEBHUMATEIbHOCTH
(nanmpumep, Ha ABa U OoJjiee ypaBHEHHUS PEAKIHMIl B MOJIHOM HOHHOM BHUJE JOIYIIEHA OJHA
omnOKa B 0003HauUCHUH 3apsaa HOHA).

Pesynbratel 00y4yeHHsI MPOBEPSIOTCA B TMPOIECCE YCTHBIX M IMHUCbMEHHBIX OTBETOB
y4Yaluxcs, a TAKKe P BBIITIOJHEHUU UMM XMMHUYECKOI0 SKCIIEPUMEHTA.

OueHka TeopeTHYeCKMX 3HAHUM

Otmetka «5»:

OTBET TMOJHBIA W  TpaBWIbHBIA HAa  OCHOBAaHMM  HM3YYEHHBIX  TEOPHHU;

MaTepHall U3JI0)KEH B ONPEJEICHHON JIOTUYECKOW IMOCIEA0BAaTEIbHOCTH, JIUTEPATYPHBIM
S3BIKOM;



OTBET CaMOCTOSTCIbHBIM,

OtMmeTKa «4»:

OTBET IIOJHBIA W  MPAaBWIbHBIA HAa  OCHOBAHMM  H3Y4YCHHBIX  TEOPUH;

Martepuana M3JIO)KEH B OIPEIACICHHOM JIOTMYECKOW MOCIeI0BaTEIbHOCTHA, MPU 3TOM
JIOTYIIIEHBI JBE-TPYU HECYIIECTBEHHBIC OIMIMOKH, UCTpPaBICHHBIC MO TPEOOBAHHIO YUHUTEIIS.

OtMmeTKa «3»:

OTBET TOJHBIA, HO TPU ITOM JIOMYIICHA CYIIECTBEHHAs OMMOKA WM OTBET HETOJIHBIM,
HECBSI3HBIM.

OtmeTka «2»:

P OTBETEC OOHAPY)KEHO HEMOHWMAHHE YYallMMCSI OCHOBHOTO COJIEpXKaHHUs y4eOHOTO
MaTepuana WA JOMYIICHBl CYIIECTBEHHBIE OIIMOKH, KOTOpPBIE Y4YaIlUiCs HE MOXET
WCTIPABUTH npu HaBOJAIIHIX BOIIpOCax YUUTES.

Otmetka «1»:

OTCYTCTBHE OTBETA.

OuneHka YKCIepUMEHTAJIbLHBIX YMEHHUI
OrneHKka CTaBUTCS Ha OCHOBAaHWUHM HAOJIONECHMS 3a y4YalIUMCS W THUCBMEHHOTO
oT4eTa 3a padory.
OtMeTKa «5»:
paboTa BBITIOJHEHA TOJHOCTHIO M MPABHIBLHO, CHIETIaHBI MPABUIBHBIC HAOIOCHUS U
BBIBO/IBI;
AKCIIEPUMEHT IMIPOBEJICH 10 TUIAHY C YYETOM TEXHHMKH 0€30MacCHOCTU W MPaBUI PabOTHI C

BEILECTBAMU u 000py10BaHUEM;
IIPOSIBJIEHBl OPTraHU3AllMOHHO-TPYJIOBbIE YMEHHS (MOAAEPKUBAIOTCS YHUCTOTa pabodero
MecTa u MOPSAI0K Ha CTOJIE, 9KOHOMHO HCIIONB3YHOTCS PEaKTHBBI).

OtmeTka «4»:
paboTa BBIMOJIHEHA MPABUIBHO, CAENAHbl MPABUIbHBIE HAONIOEHUS U BBIBOJBI, HO
P 3TOM JKCIIEPUMEHT MIPOBEJICH HE IMOJTHOCTHIO MITU JOITYIICHBI HECYIIECTBEHHBIC OMTUOKU
B pabote c BEIIECTBAMU H 00opynoBaHUEM.
Otmetka «3»:
paboTa BBIMIONHEHA TMPABWIBHO HE MEHEEe YeM HaMOJOBUHY WM JOMyIIeHa
CYLIECTBEHHAsl OIIMOKa B XOJE IKCIEPUMEHTAa, B OOBSICHEHHMU, B OopmileHUU paboThl, B
COOJIIOICHUH TIPABHJI TEXHUKH O€30MacHOCTH MpHU paboTe ¢ BellecTBaMU U 00OpYyAOBaHUEM,
KoTopast WCTIPABIIACTCS o TpeOOBaHUIO VIUTEII.
OTMeTKa «2»:
nomymieHbl B¢ (M Oojee) CyImecTBEHHBIE OIMMOKKM B XOAE OSKCIEPUMEHTA, B
00BsicHEHUH, B 0OpMIICHIH PadOThI, B COOMIOACHUH TMPaBUJI TEXHUKU 0€30MaCHOCTU TPH
paboTe ¢ BemecTBaMu U 000pyIOBaHUEM, KOTOPBIC YJIAIIUHCS HE MOKET HCIIPaBUTH JaXKe 110
TpeOOBaHUIO YUUTEIS.
OtmeTka «1»:
paboTa He BBINIOTHEHA, Y YYAIETOCs OTCYTCTBYIOT IKCIIEPUMEHTAIbHBIE YMEHUS.
OueHka yMeHH# peliaTh IKCHEPUMEHTAIBHBIE 321a4H
OtMeTKa «5»:

IUIaH perieHus COCTaBJICH MPaBUJILHO;
MPAaBWJIBHO  OCYIIECTBICH TOM0OpP XHMHYECKHX PEAKTHBOB M  OOOpPYIOBaHUS;
JIaHO ITOJIHOE 00BsACHECHHE u ClIeJIaHbI BBIBOJIBI.
OtMmeTKa «4»:

IUIaH perieHus COCTaBJICH MIPaBUJILHO;

MPABUJIBHO OCYILIECTBJICH MOAOOP XUMHUYECKHX PEaKTUBOB M OOOPYIOBAHHS, MPU ITOM
JOTMyYIIEHO HE O0oyiee JBYX HECYIIECTBEHHBIX OIMMOOK B OOBSICHEHWHM U BBIBOJAX.
Otmetka «3»:
IU1aH pelieHus COCTaBIICH MIPABUIIBHO;
MPABWJIBHO OCYIIECTBICH TMOA0Op XWMHUYECKUX PEAKTUBOB U OOOpYIOBaHUsS, HO



JoMylIeHa CyIlIECTBEHHAas omunoKa B 00BsICHEHU U u BBIBO/IAX.
OtMeTka «2»:
JOTyIIEeHbl 1Be (U Oojee) CyHIeCTBEHHBbIC OIIMOKM B IUTAHE pEIICHUs, B Moadope
XUMHYECKUX  pEaKTHUBOB M o0opylnoBaHHs, B  OOBSCHEHMHM U  BBIBOJAX.
Otmetka «1»:
3a/laya He pellleHa.
Onenka yMeHHH peliaTh pacyeTHbIe 3a1a4u
Otmetka «5»:

B JIOTUYECKOM PACCYXJICHUU U PEIICHUU HET OIIMOOK, 3a/1a4a pelieHa parMoHaIbHbIM

CIOCOOOM.
Otmetka «4»:

B JIOTMYECKOM pACCYKICHHUH U DPEIIEHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya
pelleHa HepalMOHAIBHBIM CIIOCOOOM WM JIOMYIIEHO He Oojee JBYX HECYIECTBEHHBIX
OILIMOOK.

Otmetka «3»:
B JIOTMYECKOM pACCY)KIEHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOMyIIeHa
CYILIECTBEHHAS omuoKa B MaTeMaTHYEeCKUX pacuerax.

OtmeTka «2»:

HMEIOTCSl CYILECTBEHHbIE OIMMOKH B JIOTUYECKOM PACCYXKICHUU U PEIICHHH.
Otmetka «1»:

3a/1aya He pellieHa.

OuneHkKa NMCbMEHHbIX KOHTPOJIbHBIX padoT

OtmMmetka «5»:

OTBET TMOJHBII W  TPaBWIbHBIM, BO3MOXKHAa  HECYIIECTBEHHas  OIIMOKa.
OtmeTka «4»:

OTBET HEMOJHBIM WM JOMyHIeHO He Ooree JBYX HECYIIECTBEHHBIX OIIHOOK.
OtmeTka «3»:

paboTa BBIMIOJIHEHA HE MEHEE 4YeM HAaroJOBHHY, IOMYIIeHa OJHA CYIIECTBEHHAs
omuoOKa u JIBE-TPH HECYIIECTBEHHBIE.

OtmeTka «2»:

paboTa BBINOTHEHA MEHEE YeM HAIIOJIOBUHY WJIM COAEPIKUT HECKOJIBKO CYIIECTBEHHBIX
OILIUOOK.

Otmetka «1»:

paboTa HE BBITIOJTHEHA.

[Ipu oueHKe BBINOIHEHUS NUCHbMEHHONW KOHTPOJIBHOW paboThl HEOOXOAMMO
YUUTBIBATh TpeOOBaHUS eAMHOTO OphorpaduIecKoro pexnma.

OTMeTKka 3a WTOTOBYIO KOHTPOJIBHYIO pPabOTy KOPPEKTHUPYET MPEIIeCTBYIOIINE
OTMETKH 32 YETBEPTh, OJYTOAUE, TO.
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3. WI. Xomuenko. COOpHUK 3a7a4y IO XUMHH I cpenHei mikosnsl..M.HoBas
Bonna.2012

4. O.C. TI'abpuensu, N.I'. OctpoymoB. Metoaudeckoe mocooue s yIUTess. XUMUs-
10.M.:[poda,2012

5. B.b. Bonosuk, E.JI. Kpyreukas. Opranudeckas xumus. YnpaxHeHnus u 3agaun. CII06.:
N3n-Bo A.Kapnakosa,2012

6. O.C. I'abpuensn, U.I'. Octpoymos, E.E. OctpoymoBa. Opranndeckast XuMusi B TeCTax,
3anmavax, ynpaxkuenusx.10 kmacc.M.:[Ipoda,2012;

7. KOHTpOIbHO-N3MEPUTETBHBIE Matepuaibl. Xumusi:10 kiacc/Cocr. H.IT.
Tpoeryoosa.M.:BAKO,2012



OcHamenue y4yeOHOro npomecca

HarypanabHble 00beKThI:

Konneknuu MuHEpaioB ¥ TOPHBIX TTOPO/T;

MeTaioB U CIIJIaBOB;

MusnepanbHbIX y10OpeHHUI;

[TnacTmacc, kaydyKkoB, BOJIOKOH.

XuMHYecKHe PeaKTUBbI 1 MATEPHAJIbI:

HawnGoiee yacto ucnonb3yeMsle :

I)IIpocTsie BeliecTBa: Me/ib, HATPUH ,KaJbLIUWA, MarHUH, 5KeJ1e30, IUHK;
2)oxcuasl: meau(Il),xanpuus, xenesa(lll),maraus;

3)KUCIOTBI: CEepHasi, COJIsIHAsA, a30THAs;

4)ocHOBaHMS - TUIPOKCHU]IBI: HATPUS,KaNIbLINA,25%-HbIi BOJHBIA pPaCTBOP aMMHUAKa,

S)conu: xmopunbl Hatpusi, Mmenu(ll),amomunus, xenesa(lll);nuTparsl kanus, HaTpus,
cepebpa; cynbbarer Menu(Il),xenesa(ll),xene3a(lll),ammonus; wommum Kaausi, OpPOMH]

HaTpus;

6)OpraHruecKue COCAMHEHMS: DTaHOJ, YKCYCHAas KHCJIOTa, METHJIOBBIH OpaHKEBBIH,

denondranens, TaKMyc.
Xumuyeckas J1adopaTopHas Mocy/a, annaparbl ¥ NPUuOOpbI:
D)ITpu6Gops! 1yt paboTHI C Ta3amu;
2)amnmapatsl ¥ IPUOOPHI AJISL OTBITOB C TBEPABIMH, KUJAKUMH BEIIECTBAMU;
3)u3MepuUTeNbHBIC PUOOPHI U MPUCTIOCOOICHUS JJIsl BHITIOTHEHHS OTIBITOB;

4)CTCKJ’I${HHa${ H I1acTMacCoBas 1ocyaa u HpI/ICHOCO6J'ICHI/I$I JJIA IIPOBCACHUA OIIBITOB.

Monen:

HaGops! Moieneit aTOMOB Il COCTaBJIEHUS IIAPOCTEP’KHEBBIX MOJIETIEH MOJIEKYT,;
Kpucramnmueckne pemerku coen.

Y4eOHbIe TOCOOMS HA IEYATHOH OCHOBE:

[lepnonnueckas cucreMa XuMu4eckux ieMeHToB [[.1. Menneneena;

Tabnuna pacTBOPUMOCTH KHCIIOT, OCHOBAaHUI COJIEi;

DNEKTPOXUMHUECKUN Psii HANIPSDKEHUH METAIIJIOB;

AJIFOpI/ITMbI o0 XapaKTCPUCTHUKE XUMHUYCCKUX JBJICMCHTOB, XHUMHWYCCKUX peaKHHﬁ,

PELICHHIO 3a/1a4Y;
JlugakTu4eckue MaTepHaibl: MHCTPYKIMH, KAPTOUKH C 3aJaHUSIMH, TaOJIHIIBL.
JKPaHHO-3BYKOBbIE CPeICTBA 00YUYEHHUSI:

CD, DVD-gucku, Buaeo¢unbmbl, auaGuibMbl W IHAMO3UTUBBL, KOMIIBIOTEPHBIE

npe3eHTanuu B popmare Ppt.
TCO:
Kommnsrotep;
MynsTUMEIUATIPOCKTOP

TemaTnueckoe miianuposanue 10 kiaace

JlaTa

Tema IJIAH.

JlaTa
paxr.

| moayronme

Beenenue (3 yaca)

BBoasbi nnctpykrax no Th.
[IpeameT opraHMYecKoi XUMHUH 01.09

TCOpI/Iﬂ CTPOCHUSA OPraHUYICCKHUX COE€OUHEHMI

08.09




TCOpI/IH CTPOCHUSA OPraHUYICCKHUX COE€OUHEHMI

3 15.09
Yraesogopoabi (9 yacoB)

[IpupoaHslii ra3 Kak UICTOYHUK YTIE€BOJOPOIOB

4 22.09
[IpenenbHble YTraeBOAOPOAbI. AJIKAHBI.

5 29.09
ANKeHBI. DTHIIEH.

6 06.10
Ankanuensl. Kayayku.

7 v 13.10
AJKHUHBL. ALIETHIIEH.

8 20.10
Apensbl. bensou.

9 27.10
HedTb 1 ciocoOb! €€ mepepadboTKku

10 ¢ pep 10.11
O0600mieHne 3HaHui 00 YIIIEBOIOPOAAX

11 7 P 17.11
KonrponsHas padora Ne 1 1o teme «YTI€BOLOPOIBI»

12 P P P 2411

Kuciaopoaconepsxkamme u a30Tcogep:kamye OpraHndecKue
BelllecTBA U UX NPUPOAHbIE HCTOYHUKH (16 yacoB)

EnuHcTBO XMMHUECKOM OpraHU3aluy KUBOM NPUPO/IbIL.

13 | Coupter 01.12
CrnpTsl

14 08.12
denon

15 15.12

16 AJbaeruabl 1 KETOHEI 9912

17 KapOoHOBBIE KHCITOTHI 20,12
2 moayroaue
KapOonoBbie KUCTOTHI

18 12.01
Croxusle >¢upsl. XKupel. Mbla.

19 drtp P 19.01
VraeBoansl. MoHOCaXxapuabl.

20 P 26.01
VYraesonapl. Jlucaxapuabl, moaucaxapuibl.

21 02.02
AMUHEL. AHUJIHH.

22 09.02
AMUHOKHCIIOTEI

23 16.02
AMUHOKHCIIOTEI

24 02.03
benkn.

25 09.03
HyxnenHoBbIe KUCTOTHI

26 16.03
['eHernueckasd CBs3b MEXAY KllacCaMM  OpPraHMYECKUX  COECIUHEHHUI.

27 | O6oOmeHre M cucTeMaTh3alusl 3HaHUM O KHUCIOpOA- M a3orconepkamux | 23.03




OPraHNu4Y€CKuX COCIUHCHUAX

I'eneTnueckas CBA3b MCXKIAY  KiacCaMHu OpPraHu4Y€CKux COC}II/IHGHI/II\/'I.
O0o001eHre M cUCTeMaTH3alus 3HAHUH O KHUCIOpOJA- U a30TCOAEpKallUX

28 | OpraHMYeCKUX COEIMHEHHUAX 06.04
[Tpaktrueckas padota Ne 1. UneHnTudukamnus opraHM4ecKux

29 | coenunenuit 13.04
KontponbHas padota Ne 2 o teme «Kuciaopozaconepxaiiue u

30 | a3oTcomeprKallie OpraHUYeCcKue COAUHCHHS 20.04
Xumus u ku3nb. UckyccTBeHHBbIE M CHHTETHYECKHE MOJTUMePHI (5 4acoB)
HckyccTBeHHBIE TOTMMEPHI U CHHTETUYECKHE OPraHUYECKHE BEIIECTBRA.

31 27.04
®epmenTsl. Butamunsl. 'opmonsl. Jlekapcersa.

32 04.05
®epmenTtsl. Butamunsl. ['opmonsl. JlekapcTsa.

33 11.05
O00011eHre U ccTeMaTU3allns 3HAHUH.

34 18.05
[Ipaktuyeckas padora Ne2 «Pacrno3zHaBaHue M1acTMacc U BOJOKOH

35 25.05
Temarnueckoe miianuposanue 11 kiaace

Jara | Jlara
Ne Tema IiaH. | ¢akr.
| moayroame
CTPOEHUE BEUHIECTBA (8 uacos)

OcHOBHBIE CBEJIEHUSI O CTPOEHUHU aToMa.

1 01.09
OnekTpoHHas o00oyiouka. OCOOCHHOCTH CTPOSHUS SJEKTPOHHBIX 000JI0YEK

2 MEPEXOIHBIX ATIEMEHTOB. 08.09
[lepuonuueckuii 3akoH u nepuoauueckas cuctema JI. WM. Mengeneena.

3 [IpoBepounas padora Nel «Ilepuonndeckas cuctema Menneneesa /1. 1.» 15.09
Honnast xumudeckasi CBs3b.

4 22.09
KoBaneHTHast Xumu4eckasi CBs3b.

5 29.09
Meraunueckast CB3b.

6 06.10
Bopopoanas cBs3b. EqunHast npupoaa XUMHUECKHUX CBSA3EH.

7 13.10

8 KonTtpoabnas padora Nel «Ctpoenue atoma. Buasl cBsa3u». 20.10

AT'PETATHBIE COCTOSAHUSA BEILECTB (10 uacos)

[Tonmumeps! opraHuvecKre U HEOPTraHUYECKHE.

9 27.10
[Tonumepsl OpraHuyecKkre 1 HEOpraHu4ecKHe.

10 10.11
["a3000pa3Hble BemecTna.

11 24.11
IIpakTH4eckas pabora

12 | Nel «Ilomy4eHue, pacrio3HaBaHUE U COOMPAHUE Ta30BY. 27.11




Kunkne BemecTna.

13 01.12
TBepawie BemectBa. [IpoBepounas pabora Ne2 «ArperaTHble COCTOSHUS

14 | BemiecTBY. 08.12
JlucriepcHble CUCTEMBI U PACTBOPBI.

15 15.12
CocraB BemtectBa. CMmecH.

16 22.12
IIpakTuyeckas padora Ne2 «PemieHue skcriepuMeHTAIBHBIX 33124 10

17 | ompeneneHuIO MIACTMACC U BOJIOKOH). 29.12
2 moJsiyroaue

18 KonTpoabHas padora Ne2 110 TeMe: «ArperatHble COCTOSHUS BEIIECTBY» 1201

XUMHUYECKUE PEAKLIUU (8 uacos)

[lonsatue o xumMuueckoi peakuuu. Peakium, uaymue 6e3 U3MEHEHHUS COCTaBa

19 | BemecTs. 19.01
Knaccudpukanus XUMHYECKHUX peaklUid, MPOTEKAIOIIUX C H3MEHEHUEM

20 | cocraBa BEIIECTB. 26.01
CKopocTh XMMHYECKOH peakltu.

21 02.02
OOpaTUMOCTh XMMHUYECKHUX peakinii. XMMHYeCKoe paBHOBECHE, YCIOBHUS €ro

22 | cmentenus. [IpoBepounasi pa6ora Ne3 «CKOPOCTh XMMHYECKHX PEAKIIUii. 09.02
Ponb BOApl B XUMHUYECKUX peEaKUUAX. T[eopus dSIEKTPOIUTHUECKON

23 | AMCCOIMAIUH. 16.02
I'mpponus.

24 02.03
OKHCIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIMH. DIEKTPOIIU3.

25 09.03
KonTpoabnas padora Ne3 o reme: «XUMHUECKHUE PEAKIIUN

26 16.03

BEIIIECTBA U UX CBOUCTBA (9 uacos)

Meraisl.

27 23.03
Hemeramnibl.

28 06.04
Oxkcunpl. Kucnotsl. [IpoBepounas padorta Ne4 «Metainsl. Hemetans. .

29 13.04
Oxcunsl. Kuciotsl. [IpoBepounas padora Ned «Merannsl. Hemerasibr.».

30 20.04
Konrponsnas padora Ne4 o teme: «Mrorosas 3a 11 kiacey.

31 27.04
OcHoBanusd. Conu. llpakTudeckas padoraNe3 «Pemenue

32 | BKCHEPUMEHTANBHBIX 3a/1a4 10 ONPEIETEHUIO CBOMCTB KMCIOT. 04.05
OcHoBaHus. Conu. IIpakTHyeckas padoraNe3 «Pemienue

33 | PKCIIEpUMEHTAJIBHBIX 3aJa4 [0 ONPEEICHUIO CBOUCTB KHCIIOT. 11.05
['enernyeckasi CBA3b MEXIy KJacCaMU HEOPraHMYECKHX U OPraHMYECKUX

34 | BemwecTs. 18.05
['eneTnyeckasi CBA3b MEXIy KJacCaMHd HEOPTaHMYECKHX U OPraHMYECKUX

35 | BemecTs. 25.05




