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Kypc BHeypo4HOn AeaTensHOCTN «XMMUS B 3agadvax» npegHasHadeH ans yyawmxes 10-11-x knaccos
1 paccunTaH Ha 34 vaca B 10 knacce u 34 yaca B 11 knacce (1 vyac B Hegento B 10 n 11 knaccax).

[lnanupyemMblie pe3yabTaThl

[eATensbHOCTb yuuTenss B OOyYeHUM XUMUM B cpedHel LuKorne OofkHa ObiTb HanpasreHa Ha
AOCTVXEHME 00yYaloLMMUCS CrieayoLmX JIUYHOCMHbIX Pe3y/ibmamoes:

e B LEHHOCTHO-OpPUEHTALMOHHOW cdhepe - 0CO3HaHUe POCCUNCKOM rpaXxaaHCKoON NOEHTUYHOCTH,
naTpvoTn3ma, YyBCTBa ropA0oCTU 38 POCCUNCKYIO XMMUYECKYHO HayKY;

e B TPYAOBOW cdhepe - 20mMo8HOCMb K OCO3HAHHOMY BbIOOpPY AarnbHenwen obpasoBaTefnbHON
TpaekTopuu B BbICLLEN LLKOSE, FAe XUMUA ABAsSEeTCS Npodunmpytowen UCunninHon;

e B MNO3HaBaTeNbHOW (KOTHUTUBHOW, WHTENMEKTyanbHON) cdepe - yMeHue ynpasnaTb CBOEN
no3HaBaTenbHON [AesATeNbHOCTbLI, 20MO8HOCMbL U CrOCOOHOCMb K 06pa3oBaHnio, B TOM
yncrne camoobpas’oBaHWMiO, Ha MNPOTSHKEHUW BCEWM >KU3HW; CO3HATENbHOE OTHOLUEHME K
HenpepbIBHOMY 00pa30BaHUIO Kak YCIOBUIO YCMELLHOM NPOdieCCMOHarIbHOM U 00LLEeCTBEHHOM
DeATenbHOCTY;

e B cdepe cbepexeHUss 340POBbs - MPUHAMUE U peanu3ayusi LEHHOCTEN 300pOBOro U
Ge3onacHoro obpasa XWU3HW, Herpusimue BpeOHbIX MNpPUBbIYEK (KypeHus, ynoTpebneHus
arnkoronsi, HAPKOTUKOB) Ha OCHOBE 3HaHWUN O CBOWCTBAX HAPKOSMOrMYECKUX U HAPKOTUYECKNX
BELLECTB.

MemanpedmemHubie pe3ysibmambl OC80EHUSI 8bIMYCKHUKaMU cpedHel WKOsbI Kypca Xumuu:

e UCrOMb308aHUE YMEHUA W HABbLIKOB pPasnM4YHbIX BUOOB MO3HABAaTENbHOW OESATENbHOCTMH,
NPUMEHEHNEe OCHOBHbIX MEeTOAOB MNO3HaHWS  (CUCTEMHO-UHM(OPMAUMOHHBIA  aHanms,

HabnwoaeHwve, n3mMepeHue, nposeaeHue 3KCNepuMeHTa, MOAEeNMpoBaHme,
nuccrnegoBaTenbckasi OeATenbHOCTb) ANS U3YYEHUs] PasfNYHbIX CTOPOH  OKpYXKaloLlewn
JENCTBUTENBbHOCTMU;

e g/1a0€HUE OCHOBHbLIMWN MHTENNEKTYaNbHbIMU OnepaumsaMn; opMyrnMpoBKa rmnoTesbl, aHanma
WU CUHTE3, CPaBHEHWE U CUCTEMATU3aUUSA, BbISBNIEHNE MPUHYUHHO-CNEOCTBEHHbIX CBSA3EN U
NMOWCK aHaroros;

e [103HaHUe OOBLEKTOB OKpYXKaloLLEro Mmpa oT obLuero Yepe3 ocobeHHOe K eOUHUYHOMY;

e YMeHUe reHepupoBaTb MOeun n onpegenaTb cpeacTea, HeobxoaMMble AN X peanuaauuu;

e yMeHue onpefenaTb Lenu u 3agadv AeaTenbHOCTU, BbibupaTb CpeacTBa peanusauum uenm
M NPUMEHNATb UX Ha MPaKTUKE;

e UCIMOMIb308aHUE PA3fNYHLIX WUCTOYHMKOB ANsl  MONyYeHUs1 XUMMUYECKOW WHdopmMaumu,
NMOHMMaHMe 3aBUCUMOCTU cofepkaHust U opMbl NPeAcTaBreHnss MHpopMauumn oT uenen
KOMMYHUKaLMM 1 agpecara;

e yMeHUe NPOAYKTMBHO oOWaTbCa W B3aMMOAEWCTBOBATb B MpoLEecce COBMECTHOW
AEATENbHOCTN, Y4YMTbiBaTb MNO3ULUUN  OPYrMX YYaCTHUKOB LeATenbHOCTH, 3G dEKTUBHO
pa3pellatb KOHMNUKTLI;

e 20MOBHOCMb N CMOCOOHOCTb K CaMOCTOSTENbHOM WH(OPMaLNOHHO-NO3HABATENBHOMN
OeAaATernnbHOCTU, BKIo4ada ymeHme OpUEeHTUPOBaTbCA B Pa3fiIN4HbIX MCTOYHUKAX MHd)OpMaLLMI/I,
KPUTMYECKM OLIEHMBATbL U UHTEPNpPeTUpoBaTb MHAOPMAaUMIO, MOSyvYaeMyto U3 pasfnyHbIX
NCTOYHUKOB,

e yMeHUe UCnosb3oBaTb CPeAcTBa WMHEOPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOMOri
(nanee - UKT) B pelleHUM KOTHUTUBHbLIX, KOMMYHUKATMBHbLIX U OpraHM3auuoHHbIX 3adad C
cobntogeHnem TpeboBaHun 3ProHOMMUKN, TEXHUKU Oe3onacHocTy, TUIMEHHI,
pecypcocbepexeHunsi, NPaBoBbIX U 3TUYECKMX HOPM, HOPM MHAOPMALIMOHHOM BEe30MacHOCTH;

e griadeHue sA3bIKOBbIMU CPEACTBAMM, B TOM YUCIIE U SI3LIKOM XUMUK, - YMEHME SICHO, NTOTMYHO
M TOYHO M3raratb CBOK TOYKY 3pEeHUs], UCMOMb30BaTb afeKkBaTHbIE S13bIKOBLIE CPEACTBA, B TOM
4YUCrie U CUMBOMBHBIE (XMMUYECKUE 3HAKN, DOPMYITbI U YPaBHEHUS).

lMpedmemHbIMu pe3ynbmamamu V3y4YeHUss XMMun Ha Ga3oBOM YpPOBHE Ha CTYNeHu cpenHero
o0Ouiero obpasoBaHns sIBNAKOTCS:

1) B no3HaBaTenbHOM cdepe:



e 3HaHue (NOHMMaHWE) U3yYEeHHbIX MOHSAMUL, 3aKOHO8 U meopul;

e  YMEHUE ONUCbIBaTb OEMOHCTPALMOHHLIE N CAMOCTOSTENBHO NPOBEAEHHbIE 3KCMEPUMEHTHI,
NCNonb3ys A51S 3TOr0 €CTECTBEHHbIN (PYCCKUIA, POOHON) A3bIK M A3bIK XUMUW;

e yMeHue KnaccnmumpoBaTb XMMUYECKNE 3MIEMEHTbI, MPOCTbIE U CIOXHblE BELLECTBA, B TOM
yYmncre N opraHMYecKne CoeguHEeHUs, XMMUYeCcKne peakumm no pasHbIM OCHOBAHUSIM;

e  YMEHUE XapaKTepusoBaTb M3yYEHHbIE KIacCbl HEOPraHMYECKNX N OPraHNYECKNX COEQUHEHUN,
XUMUYECKNE peakumu;

e  20MOBHOCMb NPOBOANTL XMMWYECKUIA 3SKCMEPUMEHT, HabniogaTb 3a ero npoTekaHuewm,
duKcMpoBaTh pe3ynbTaTbl CAMOCTOSTENBHOIO U AEMOHCTPUPYEMOrO 3KCNEpMMEHTa 1 AenaTtb
BbIBOAbI;

e ymMeHue hOpMYyNnpoBaTb XMMUYECKME  3aKOHOMEPHOCTW, MPOrHO3nMpoBaTb CBOWCTBA
Hen3y4yeHHbIX BELLECTB NO aHanormm co CBOMCTBaMM U3YYEHHbIX;

e [I0UCK NUCTOYHMKOB XMMMWYECKOW MHpopMauun, nonyvyeHne Heobxoaumon MHgopmauuu, ee
aHanms, U3roToBneHne XMMMYeckoro MHOpPMaLNOHHOrO NPOAYKTa U ero Npe3eHTauus;

e - griadeHue 0bsi3aTeNbHBIMU  CMpPaBOYHbIMK - MaTepuanamu: [lNepuoanyeckon  CcUCTEMON
xnumundeckux anemenToB . V1. MeHaeneesa, Tabnuuen pacTBOPUMOCTU, 3NEKTPOXUMUYECKUM
pPAOOM HanpsKeHU MeTannoB, pPSOOM 3MEKTPOOTPMUATENbHOCTM - AN XapaKTepPUCTUKU
CTPOEHMs, cocTaBa W CBOWCTB aTOMOB XUMMUYECKMX anemeHToB I-IV nepuogos wu
06pa3oBaHHbLIX MU NPOCTLIX M CIOXHbIX BELLECTB;

e ycmaHo8s/IeHUE 3aBUCMMOCTU  CBOWCTB W  MNPUMEHEHUS  BaXHEWLIMX  OpraHU4ecKmnx
COEONHEHNI OT NX XMMUNYECKOTO CTPOEHUS, B TOM YMCEe U 00YCNOBNEHHbBIX XapakTepoM 3TOro
CTpoeHus (NpedenbHbIM U HenpeaenbHbIM) U Hann4MeM (PyHKUMOHaNbHbIX rpynn;

e MoOenuposaHUe MOSEKYN BaKHENLLMX HEOPraHNYECKNX N OPraHNYeCKMX BELLECTB;

e  [IOHUMaHUe XUMWUYECKON KapTUHbl MWpa KaK HEOTbEMIIEMOW 4acTu LENIOCTHOM Hay4HOW
KapTUHbI MUPA;

2) B LEHHOCTHO-OPMEHTaLMOHHOM cdepe - aHanu3 n oueHKa NoCrneacTBUN NS OKpyXatoLwwen cpeapl
ObITOBOM W MPOM3BOACTBEHHOW [OEATENbHOCTM 4YerioBeKa, CBSI3aHHOM C NPOU3BOACTBOM WU
nepepaboTKON BaXKHEMLLMX XMMUYECKMUX MPOOYKTOB;

3) B TpyooBoW cdepe - nposedeHuUe XMMNYECKOTO 3KCNEPUMEHTA; pas3eumue HaBbIKOB Y4YeOHOMN,
NPOEKTHO-UCCNEeA0BaTENbCKOW, TBOPYECKOW [OEATENbHOCTM MpU BbINOSIHEHWM WHAMBUAOYANbHOMO
npoeKTa no XUMuw;

4) B cdepe 3m0poBOro obpasa XusHu - cobsmodeHue npaeun GesonacHoro obpalleHust ¢
BELleCTBaMu, MaTepuanamm U XUMMUYECKMMM MpoLeccaMu; OkasaHWe MepBOM MOMOLM npwu
OTpaBrieHusiX, OXorax W Apyrux TpaBMax, CBfA3aHHbIX C BelwectBaMu U nabopaTopHbIM
obopynoBaHueMm.

Coaepxxanue 10 Kaacc

1. BeegeHue. Pomnb n MecTo pacyeTHbIX 3agay B cucteMe obyveHust XMMUM U NPakTU4ecKom
KM3HW. Tunbl 3agav.

2. BbluMCMEHUS C UCNONb30BAHMEM MOHATUIA «KONMMYECTBO BeLLEeCTBay, «4ucrno ABoraapo»,
MOMsipHas Macca, MOSsIPHbIN 06beM.

3. YcraHoBneHve npocTenwen dopmyrbl BellecTBa MO MacCoOBbIM JOMNSAM 3fEMEHTOB C
ncnonb3oBaHMeM abCOMOTHOM M OTHOCUTENbHOM NIOTHOCTM BELLECTBA.

4. BbiBog ¢opmynbl BewecTBa MO OTHOCUMTENbHOW MMAOTHOCTM WM Macce (obbemy wunu

KONMYeCTBY) NPOAYKTOB CropaHus.

Buapbl nsomepun: CTpykTypHasi U NpOCTPaHCTBEHHAS.

Bbluncnennss maccobl (KonmyecTtsa, obbema) BewecTBa No M3BeCTHOMY KonmyecTBy (Macce,

06beMy) OAHOIO 13 BCTYNUBLUNX B PeaKLMO UITK NOSTyYMBLLMXCS BELLLECTB.

7. BbluMcneHne Macchbl, KonmyecTBa MM obbema npoaykTa peakuum no U3BECTHOM Macce,
KONM4YecTBY Ui 06BbEMY UCXOAHOMO BELLECTBA, coaepKaLlero npumMechu.

8. BbluMcneHne MaccoBoi unm o6beMHON OONW BbixOA4a NPoAyKTa peakumm OT TeopeTU4ecku
BO3MOXXHOTO.

9. Pac4yeTbl MO XUMUYECKUM YpaBHEHWSM, CBS3aHHblE C MacCOBOW AOfen pacTBOPEHHOrO
BellecTBa.

10. Bbluucnenne maccbl (00bema wnM KonmMyecTBa) NpoaykTa peakuuu, ecnn O4HO U3
pearvpylLmnx BeLwecTB AaHo B U30bITke. PacyeTbl N0 06bEMHbIM OTHOLLEHUSAM ra30B.



11. Pac4yeTbl N0 TEPMOXMMUYECKUM YPABHEHUSIM.

12. Tunbl M MEXaHU3Mbl XMMUYECKUX pPeakumi B OpraHn4eckom Xxumun. OKUCIMTENbHO-
BOCCTaHOBUTESNbHbIE peakuun B opraHmyeckon xmmmn. CocTaBreHne ypaBHEHWN peakumin
OKWCNEHWS ankeHoB U anknHoB. MNoHaTue o uuknoankaHax. beHson un ero romonoru. Npaeuna
opueHTaumm B OEeH30MbHOM Kombue. YMNpPaKHEeHWs, OoTpaatlolme XUMUYECKMe CBOWCTBA
YyrNeBogopodoB M CMOCOObI  MX nonyyYeHus. CxemMbl NpeBpaLLEHUR, OTpaKaroLimx
reHeTUYEeCKyld CBSI3b MeXay YrneBoAopodamun: OTKPbITble, 3aKpbiTble, CMELUaHHbIE.
YnpaxHeHus, oTpaxatoLme XxapakTepHble XMMUYECKNE CBOMCTBA NpeaesbHbIX OAHOATOMHbIX
M MHOroaTOMHbLIX CNMPTOB; ¢heHomrma M cnocodbl KX MonyyYeHus. TMOHATME O KeTOHax.
YnpaxHeHus, oTpaxarolmMe XxapakTepHble XMMUYECKNEe CBOMCTBA anbAerngos, npeaenbHbiX
KapOOHOBbIX KUCIOT, CMOXHbIX 3UpoB M crnocobbl ux nomny4vyeHusi. Cxembl NpeBpaLleHni,
OTpaXarlLMX TFeHETUYECKYD CBA3b MexXady YrreBOAOpoAaMM M KUCIOPOACOAEpPKaLUMm
OpPraHMYeCKNMN COEOMHEHUAMU: OTKPbITble, 3aKkpbiTble, CMeLlaHHble. Knaccudukaums
aMWHOB. AHWUNWH. YNpaXHeHWsi, OTpaxawlme XUMUYECKME CBOWCTBA a30TCOAEpKaLLMX
COEQMHEHNI 1 COCOBOB WX MOSTYyYEHNS.

13. NeHeTU4eckasn cBsI3b aMMHOB C APYIMMW KIlacCamu OpraHnyecknx coeanHeHnin. FeHeTnyeckas
CBSI3b aMWHOKMCINOT C OPYrMMK Knaccamu OpraHU4eckux coeguHeHun. AsoTcopepxalime
reTepoLMKNnYeckmne coeamHeHust. NMoHATne 0 HyKNeMHoOBbIX kncroTax. Cxembl NpeBpaLLeHunit
no TeMe «AsoTcoaepxalme coeanHeHus». NoHATNE 0 BLICOKOMOEKYISIPHbIX COEQUHEHUSX.
OcHoBHbIE MeToAbl cuvHTE3a NosIMMEpPOB. MonunatuneH. MonunponuneH.
deHondopmanbaerngHble cMorbl. CUHTETUYECKME Kay4YyKN N CUHTETUYECKNE BOJTOKHA.

Coaepixanue 11 Knacc

Tema 1. XuMnyeckum anemMeHT

OCHOBHBbIE MOHATUS N 3aKOHbI XMMUMN.

PacuéTbl ¢ npumeHeHnem ypaBHeHna MeHaeneeBa-KnannepoHa. PacyeTbl C npyuMeHeHnem
rasoBblx 3akoHOB. CTpoeHue atoma. M3otonkl. KBaHTOBLIE Yncna anekTpoHa. Knaccmudukauus
XUMMUYECKUX INIEMEHTOB: S-, pP-, d-, f-anemeHTbI.

Tema 2. CTpoeHue BellecTBa.

OCHOBHbIE BMAbI XMMWUYECKOWN CBSA3M, MEXaHU3MbI MX 06pa3oBaHnst. XapakTepuUCTUKa KOBANEHTHON
cBsA3n. BaneHTHOCTb 1 cTeneHb okncneHust. NMpocTpaHCTBEHHOE CTPOEHME MOMEKY
HEeopraHU4ecKnX 1 OpraHNYeckux BellecTB. [iucnepcHble cucTeMbl. 3agayum ¢ MCNOMNb30BaHMEM
pa3sHbIX CNOCOOO0B BbIPAXXEHUS KOHLIEHTPALMM pacTBOPOB. PacuyéThl, CBA3aHHbIE C NPUTOTOBNEHNEM
pacTBopoB. [1paBuIo CMeLleHMs pacTBOPOB, («NpaBuiio Kpectay). Kpuctannorngparhbl.

Tema 3. Xumnyeckue peakumu.

Knaccudmkaums XMm4ecknx peakumin B OpraHN4eckon U HeopraHn4eckon xmmmmn. PacyeTsl,
CBSI3aHHbIE CO CKOPOCTbI0 XMMMYECKUX peakumnin. YCrnosmusa cCMeLeHNs XMMUYECKOro paBHOBECKS.
Mpon3BOACTBO CEPHOM KMCNOTbI KOHTAKTHLIM CNocoboM. OKMCNNTENbHO-BOCCTAHOBUTENbHbLIE
peakummn (OBP). dnektponutndeckasn guccoumnauus. (3.0.). FTmgponus.

Tema 4. CBoncTBa BELLECTB.

YnpaxHeHus, UnncTpupyowwme obLume XmumMmmyeckne CBOMCTBa MeTasos.

CeowvicTBa d-aneMeHTOB M UX coeguHeHnn. Xpom. CBOMCTB d-a1EMEHTOB U UX COeQUHEHUN.
MapraHeu. CBoncTte d-arieMeHTOB U UX coeanHeHnn. LinHk. PacyéTbl no Teme «OnekTponmay.
YnpaxHeHus, unncTpupyowme obLume xummyeckne cesonctea Hemetannos. Kucnothbl
OopraHuyeckmne n HeopraHmdeckne. AMOTEPHbIE OpraHUYeCcKNE N HEOPraHNYECKNE COEQUHEHUS.
IMoHATME O KOMMNIIEKCHBIX COeANHEHMAX. [[eHeTU4ecKas CBA3b MeXAy KnaccaMm OpraHnYecKnx u
HeopraHn4eckmMx coeguHeHnn. Lienoykn npeepalleHnin, oTpaxaroLime reHeTUYECKYH0 CBA3b MeXay
Kriaccamm HEOpPraHMYEeCKNX U OPraHNYeCcKnUX coeanHeHnn. Xmmust n akonorusi. Xmmusi 1
noBceHeBHas! XXU3Hb YenoBeKa

dopMbl NpoBeAeHMs 3aHATUIA: NabopaTopHble, NpakTMyeckne paboTbl, Kpyrable cToAbl, becegpbl,
3KCKypCUM

TemaTnyeckoe mianuposanue. 10 Kiacc



Ne HanmeHnoBaHue TeMbI KoimnuecTBo
n/n 4yacoB
1 Beenenue. PacueTHbie 3a1aun, UX TUIIBI 3
2 Tema 1. BeiBox hopmyiiel BemiecTsa. 6
3 Tema 2. PacueTsl 10 XUMUYECKUM YPABHEHUSIM 5
4 Tema 3. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B )

OpraHUYECKON XUMUHU.

5) Tema 4. YrpaxxHeHus, oTpakarolue XMMHUUECKHUE CBOICTBa 5)
YIIEBOIOPOAOB U CIIOCOOOB UX MOIYUCHHUS.

6 Tema 5. Cxembl peBpalieHud, OTPAXKAIOIINUX T€HETHUECKYIO CBA3b 4
MEX]y YIJIEBOAOPOJAMU: OTKPBITHIE, 3aKPBITHIE, CMEIIAHHBIE.

7 Tema 6. CxeMbl IpeBpaleHUN, OTPAXKAIOIINX T€HETUUECKYIO CBA3b 4
MEX]y YIJIEBOAOPOJAMH M KHUCIOPOACOACPKAIIUMU OPTraHHYECKUMU
COCIMHEHUSIMU: OTKPBITHIE, 3aKPHITHIC, CMEIIIAHHBIE.

8 Tema 7. Cxembl IpeBpalleHuil o TeMe «A30TcoiepKaline 2
COEJTUHEHUS»

HUTOTI'O: 34y,
11 xiacc

Ne HaumeHoBaHue TeMbl KouaunvecTBo
n/n 4acoB
1 Tema 1. XuMHA4YeCKUH dITEMEHT 6
2 Tema 2. CTpoeHue BeuecTna. 7
3 Tema 3. Xumudeckue peakuu 7
4 Tewma 4. CBoiicTBa BelLIECTB 14

HUTOT'O 34y.




