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AKTYaJIbHOCTH IPOrPaMMbI

Beenenue Eaunoro ['ocynapcTBeHHOro Dk3ameHa TpeOyeT OT y4alluxcsl MPOYHOIro
YCBOECHHS LIEJIOI0 KOMILIEKCA CIIEHHUAIBHBIX U IPEIMETHBIX 3HAHUM, YMEHHW, HABBIKOB,
CIOCOOOB JIEATEIBHOCTH, TIOHUMAaHMSI TOTO, YTO TAaKOE TECTOBbIE (POPMBI KOHTPOJIS (BHIBI
TECTOBBIX 3a/1aHU ).

AKTYyaJnpHOCTh JAHHOW IPOTPaMMBI COCTOMT B TOM, YTO OHA JAeT BO3MOXHOCTb
y4YaliuMcsl TOBTOPUTh OCHOBHBIE XMMUYECKUE MOHSATHUSA, O0OOOIIMTH 3HAHUS O OOIIEH,
HEOPTaHUYECKOM M OPraHMYECKOW XUMUH. lleneHanpaBiieHHOE 3HAKOMCTBO YYalIUuXCs C
IPUHATHIMU CETOAHS TECTOBBIMU (hOPMaMHU HUTOTOBOTO KOHTpPOJs, cO CTpykTypoit KUM,
MO3BOJIUT YYaIIUMCS YCIICITHO CIIPaBUTHCS C UTOTOBOM arTecTanuei B popmare EI'D.
e nporpammbl

e [l0O3HAKOMUTB ydJalmuxcsli ¢ OPraHW3ALMOHHBIMU U COAEPKATEIbHBIMU ACHEKTAMU
nposenenust EI'D, ¢ TpeboBaHUsAMHU, NPEIBABISIEMBIMU K YUYaIIUMCS, C TUIIOJOTUEN
TECTOBBIX 3a/IaHUM.

e (Co3marh YyCIOBUA [Ji1 TOBTOPEHUST UM OOOOIIEHUs 3HAHUW 1O OOIIeH,
HEOPraHWYECKOM M OpraHn4ecKol XUMHUH, pOPMUPOBAHUS YMEHUN, HEOOXOIUMBIX
JUTS BBIIIOJIHEHUS TECTOBBIX 3a/IaHUN, KAK PEIPOAYKTUBHOTO, TaK U IPOLYKTUBHOIO,
TBOPYECKOI'0 Xapakrepa.

[TporpamMMma paccuutana Ha 68 yacoB U OpUeHTUpOBaHa Ha oOyuaromuxcs 11 kimacca,
npeanoaraommx caaBate EI'D no xumuun. 3aHsTys IpOBOAATCS B TEUEHUE BCETO YUEOHOTO
rojia 1o 2 4aca B Hefeno (68 yacoB).

Hacrosimumii Kypc npeaHa3HaueH AJig MOATOTOBKU BBIMYCKHUKOB IIKOJI K yCHEIIHON
cnade Enunoro ['ocynapCTBEHHOTO 3K3aMeHa 1O XUMUH

B mporpamme mnpeaycMOTpEeHO TOBTOpEHHE U 0000IEHHE OCHOB  OOIIEH,
HEOPTraHUYECKON M OPraHNYECKOM XMMHUU 10 OCHOBHBIM COJIEpKaTeNbHbIM Ookam. Hapsiy
C TEOPETUYECKUMHU MOHATHSIMH, KOTOPbIE MOXHO  YIUIyOUTb, O0O0OOUIUTH U
CHUCTEMAaTU3HPOBAThH B IPOLIECCE U3YUEHUS DJIEKTUBHOTO Kypca, 00yJaromuecs 3HaKOMSITCS
co ctpykrypoit EI'D, 0co0eHHOCTBIO 3aJaHi YacTei 0a30BOT0, MTOBBIIIIEHHOT'O U BBICOKOTO
YPOBHSI.

l'[.]IaanyeMLIe PE3YyJabTAThI OCBOCHHSA JJCKTHBHOI'0 KypcCa

1. MlpeameTHbie pe3yabTaThl
Baoicnenmue xumuueckue nonamus
® - BBISIBJISITH XapaKTEPHBIC IPU3HAKY MOHITUHN: BEIIECTBO, XUMUUECKUI DJIEMEHT,
aTOM, MOJIEKyJa, OTHOCUTEJIbHbIE ATOMHBIE W MOJIEKYJIIPHBIE MacChl, HOH,
M30TOIIbl, XUMHYECKas CBS3b, JIEKTPOOTPULIATENILHOCTh, BAJICHTHOCTD, CTETIEHb
OKUCJICHHSI, MOJIb, MOJISIpHAsE Macca, MOJSPHBIA 00BEM, BEIECTBA
MOJIEKYJISIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHHUSI, PACTBOPHI, JIEKTPOJIUTHI U
HERJIEKTPOJIUTHI, JNEKTPOJIUTHUECKAS AUCCOIMALNS, TUAPOIN3, OKUCIUTENb U
BOCCTAHOBUTENb, OKHUCIEHUE UM BOCCTAHOBIIEHHUE, JJIEKTPOJIHU3, CKOPOCThH
XUMHUYECKON peaKIui, XUMUYECKOE paBHOBECHE, TEIJIOBOM 3 (EKT peakuuu,
YIAEPOJHbIA CKeNeT, (PyHKIMOHANbHAs Tpymmna, H30MEpHUsT U TOMOJIOTHS,



CTPYKTYpPHAsi M MPOCTPAHCTBEHHAs W30MEpHUs, OCHOBHBIE THUIIBI PEAKLIUN B
HEOPraHUYE€CKOW M OPraHMYECKON XUMUU;

- BBIABJISITH B3aMMOCBSI3HM ITOHATHI, MCHOJB30BaTh Ba)KHEHIIINE XUMHYCCKHE
TIOHSATHUS 111 OOBSICHEHMSI OTJICTIbHBIX (DaKTOB U SIBJICHHI;

-  NOPUHAJICKHOCTh BEIIECTB K PA3IUYHBIM KJaccaM HEOPTaHUYECKUX
COCIUHCHUM;

- TOMOJIOTH, U30MEPHI;

- XUMHUYECKHE PEAKIIMU B OPraHUYE€CKON XHMUHU.

OcHoenble 3aKOHbL U meopuu xumuu:

- IPUMEHSTh OCHOBHBIC TOJIOKCHUS XUMHYECKMX TEOpUU (CTpOEHHUS aToMma,
XAMHWYECKOUN CBSI3H, SIICKTPOJUTUUECCKON JUCCOLMAIIAN, KACIOT U OCHOBAHUM,
CTPOCHHSI OPTaHMYECKUX COCTUHEHMM, XUMMUYECKOW KUHETHKHU) JJIs aHalln3a
CTPOEHUS U CBOWMCTB BEIIECTB;

- HIOHMMATh FPaHULIbI IPUMEHUMOCTH YKa3aHHBIX XUMHUYECKUX TECOPHIL;

- moHuMaTh cMmbIch [lepruoanueckoro 3akona [[.M. MeHieneeBa v HCIIOJIb30BaTh
€ro JJIsl KaYeCTBEHHOI'0 aHaJlu3a U 000CHOBAHHUS OCHOBHBIX 3aKOHOMEPHOCTEH
CTPOEHHUSI aTOMOB, CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U UX COCAUHECHUMU.

Bascneinmue eeuiecmea u mamepuaiivl

Ha3zvieamo

- Kjaccu(uIupoBaTh HEOPraHUYECKUE M OPraHWYECKHE BEIIECTBA MO BCEM
M3BECTHBIM KJIaCCU(UKAIMOHHBIM MPU3HAKAM;
- OOBSACHATH OOYCIOBJICHHOCTh TMPAKTUYECKOTO IPUMEHCHHS BEIIECTB HX
COCTaBOM, CTPOCHUEM U CBOMCTBAMU,;
XapaKTeprU30BaTh MPAKTUUECKOE 3HAYEHUE TAHHOTO BEIIECTBA;
- OOBACHATH OOIIME CIOCOObI W TMPHUHILMIBI MOJYYCHUST HauOojee BaKHBIX
BEIIIECTB.

U3yYeHHble Beulecmea N0  MPUBUATIBHOU  UIU  MEHCOYHAPOOHOU

HOMeHKamype.
Onpeoenamv/Knaccugpuyuposams:

- BAJICHTHOCTb, CTEIIEHb OKUCIICHUS] XUMUYECKUX JJIEMEHTOB, 3apsibl MOHOB;
- BUAJI XUMUYECKUX CBSI3€M B COCIMHEHUSIX U TUIT KPUCTAJUINYECKON PEILIETKY;

- IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY!JI;

- XapakTep cpeabl BOAHBIX pACTBOPOB BELIECTB;

- OKUCJIUTENb U BOCCTAHOBUTEIID;

- TMPUHANICKHOCTb BEIIECTB K PAa3JIMYHBIM KJacCcaM HEOPTraHUYECKUX U
OPTaHUYECKUX COCIMHECHUN;

- TOMOJIOTH U U30MEPHI;

- XUMUYECKHE PEaKIM B HEOPraHUYECKOW M OpraHUYeCcKor Xumuu (10 BCEM
M3BECTHBIM KJIACCHU(PUKAIMOHHBIM TIPU3HAKAM).

Xapakm epusoeamba.:

- S, p u d-a7eMeHTHI MO WX MoyiokeHHio B Ilepuoawueckoii cucreme JI.U.
Menaeneena;
- 0011IMe XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB M HEMETAILIOB,;



- O6HII/IC XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPIraHNYCCKUX
COCI[PIHGHPIﬁ, CBOMCTBA OTACIIbHBIX HpeHCTaBHTGHGﬁ OTHX KJIaCCOB,
- CTPOCHHUC U XUMHNYCCKHUC CBOMCTBA HN3YUCHHBIX OPTaHUYCCKHUX COCI[I/IHGHI/II\/’I.

Oo0vacuameo:

- 3aBHCHMOCTb CBOWCTB XHMMHYECKHX DJJIEMEHTOB WM HX COCIWHEHUM OT
nosokeHus snementa B [lepuoamueckoit cucreme 1.1. Menneneesa;

- TNPUPOAY XUMHUYECKOM CBSI3M (MOHHOM, KOBaJEHTHOW, METaUIMYECKOMH,
BOJIOPOJTHOM );

- 3aBUCHUMOCTb CBOMCTB HEOPTaHUYECKUX U OPraHUYECKHUX BEIIECTB OT HX
COCTaBa U CTPOECHUS;

- CYUIHOCTb M3YYEHHBIX BHJOB XMMHYECKUX PEAKIUN (JIEKTPOIUTHUECKOU
JUCCOLIMAIIMM, HMOHHOTO OOMEHA, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX) U
COCTaBIISATh UX YPABHEHHS;

- BIIUSIHUE Pa3JIMYHBIX (HPAaKTOPOB HA CKOPOCTh XMMHYECKOW peakiuu U Ha
CMEILEHUE XUMUYECKOI'O PABHOBECHSL.

Pewamo 3a0auu:

- BBIUMCJIEHUE MAaCChl pPACTBOPEHHOIO BELIECTBA, COJEPXKAIIErocs B
ONPEAECICHHON Macce pacTBOPa C U3BECTHOM MacCOBOM JIOJIEH;

- pacyeThl: 00bEMHBIX OTHOIICHHI ra30B P XUMMUYECKUX PEaKIUX;

- pacueThl: Macchl BEIECTBAa WM 00bEMa I'a30B MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WK 00BEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BEILLECTB;

- pacyeThl: TEIJI0BOro 3peKra peakiny;

- pacueTbl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINU, ECIH
OJIHO M3 BEIECTB JaHO B U30BITKE (UMEET MPUMECH );

- pacueTbl: Macchl (00BbeMa, KOJIMYeCTBa BEIIECTBA) MPOAYKTA PEaKLUU, eCIU
OJIHO M3 BEIIECTB JTaHO B BHUJE PACTBOpA C ONPEIACICHHOM MAacCOBOM J0JEU
PacTBOPEHHOIO BEIIECTBA;

- HaAXO0XKJIEHHE MOJIEKYJIIpHOHN (hOpMYIIbl BEILIECTBA;

- pacyeTbl: MacCOBOM WM OOBEMHOW JOJM BbIXOAA MPOAYKTA PEAKIMH OT
TEOPETHUYECKH BO3MOKHOI'O;

- pacueThl: MAaCCOBOM J1OJIM (MAcChl) XUMHUECKOTO COETUHEHHS B CMECH;

- COCTaBJIEHUME LEMNOYEK TE€HETHYECKOW CBSI3W XUMHUYECKUX COEIUHEHUN
(Heopranuyeckasi XMMHs M1 OpraHudecKasi XUMHUsI).

JIMYHOCTHBIMH pe3yJbTaTaMM SBJISAIOTCS CICAYIOIUEC YMCHUS

® JIOCTCIICHHO BBICTpAHUBATh cOOCTBEHHOE HCJI0CTHOC MUPOBO33PCHHUC.

® O(OCO3HaBaTb HOTp€6HOCTB N TOTOBHOCTBH K CaMOO6paSOBaHI/IIO, B TOM 4YHCJIC U B
paMKax CaMOCTOSITCJIbHOM ACATCIIBPHOCTHU BHC IIKOJIBI.

3. MeTanpeaMeTHBIMH pe3yJbTaTaMH SBIsSCTCS (OpPMUPOBAHUE YHHBEPCATBHBIX
yueOHbIx nerctBuit (YY)

Pezynamuenvie YY/I:
® CaMOCTOSITENIBHO OOHapyX)uBaThb U  (QOPMYJIHpPOBaTh Y4YEOHYHO MpoOIEMYy,
OTIPEJIEIISITH 1IeJTb YIeOHON AeSTEIBHOCTH;



® BBIIBUTaTh BEPCUU pEIIEHUS MPOoOJiIeMbl, OCO3HABaTh KOHEUHBIA pE3yJbTarT,
BBIOMpATh U3 TMPEUIOKEHHBIX U HCKAaTh CAMOCTOSITEIBHO CpPEACTBA JAOCTHUKEHUS
1 eJu;
® COCTaBJIATH (MHAMBUAYAIHHO WM B TPYIIIE) MUIaH PEIICHUS 3a]a4H;
e paboTas Mo IJIaHy, CBEPSATh CBOW JEHCTBUS C IENBI0 WU, NMPHU HEOOXOIUMOCTH,
UCIIPABJISITH OIIUOKU CAaMOCTOSITEIBHO;
® B JMAJIOT€ C YYUTEIEM COBEPUICHCTBOBATH CAMOCTOSITEIHHO BbIpAaOOTaHHBIC
KPUTEPHUH OLICHKHU.
Ho3nasamenvnwvie YY/I:
® aHAJU3HUPOBATh, CPABHUBATH, KJIACCU(DUIIMPOBATH U 00001IAaTh (DAKTHI U SABJICHHUS;
® OCYILIECTBISITh CPABHEHUE M KIIACCU(PUKALINIO, CAMOCTOSITENIbHO BRIOWpasi OCHOBAHHUS
Y KPUTEPUHU JIJIs1 YKa3aHHBIX JIOTHYECKUX OTepaliuii;
® CTPOUTH JIOTUYECKOE PACCYXACHUE, BKIIOYAIOIIEE YCTAHOBICHHUE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH;
COCTAaBJISITh PA3JIMYHbIC BUJIbI TUTAHOB JIJISl PEILICHUS 3a/1a4;
npeo0pa3oBbIBaTh HHPOPMALIMIO M3 OJHOTO BUAA B APYroi (TaOJIUIly B TEKCT U IIp.).
BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(OpMAIIUY;
YMETh OIPEACNISATh BO3MOXKHbBIE HCTOYHUKH HEOOXOJIMMBIX CBEJICHUMN, MPOU3BOIUTH
MOUCK MH(MOpPMAIUH, AHATU3UPOBATH U OIIEHUBATDH €€ JOCTOBEPHOCTb.
Kommynukamuenwvie YY/I:
® CaMOCTOSITEJILHO OPraHU30BBIBATh YUEOHOE B3aUMOJICUCTBUE B TpyIIe (ONMPEeAesITh
oO1L1ue 1eNH, pacupeesiTh PO, 10roBapruBaThCs APYT C APYrOM U T.1.).

Conepxkanue nmporpamMmbl

Beenenue. Ctpykrypa u dopmar KM EI'D 2025 r mo xumuu. Haznauenue paGoThI.

CrtpykTypa sK3aMeHaIMOHHOM paboThl. Turbl 3amanui:

- C BEIOOPOM OTBETa

- C KpaTKHUM OTBETOM

- C pa3BEpPHYTHIM OTBETOM

Pacnipenenenue 3amannii 5K3aMeHAIIMOHHOM PaOOTHI IO YPOBHIO CII0KHOCTH, II0 OCHOBHBIM
colepKaTelIbHBIM OJIOKaM, IO BHJAM TIpoBepseMol AearenbHOCTH. OIeHHMBaHHUE
HK3aMEHAIIMOHHOM padOThI: IEPBUYHEIN 0ajI, cCepTU(PUKAIIMOHHBIN 0al, aTTeCTAaIlMOHHEIN
oamwt. Jlemosepcun EI'D 2025r. Komudukarop. Cnenudukamus. [IpaBuna 3amnoaHeHus
omankoB EI'D mo xumum. [IpaBuiia moBeneHus Ha 3k3ameHe. MHTepHET — pecypehl s
noAroToBku K EI'D 1o xumum.

1. CrpoeHue 3JIEKTPOHHBIX 000JOYEK ATOMOB 3JIEMEHTOB IIEPBBIX YETHIPEX IIEPHOJIOB:
S- p- u d-a5eMeHThI. DNEeKTpoHHAs KoHuryparus aroMa. OCHOBHOE M BO30YXICHHOE
COCTOSTHHE aTOMOB.

2. 3aKOHOMEPHOCTH M3MEHEHMSI XUMHUYECKHUX CBONCTB AJIECMEHTOB M MX COCAUHEHUN MO
nepuoAam u rpymnmaMm. OOmas xapaktepuctuka MetauioB [A—IIIA rpynmn B cBsi3u ¢ uUx
nojiokeHuem B llepuomnueckon cucreme xumuyeckux sneMeHToB [[.M. Menneneesa u
O0COOCHHOCTSIMU CTPOCHUSI UX aTOMOB. XapaKTEPUCTHUKA MEPEXOTHBIX IJIEMEHTOB — MEJIH,
UHKA, XpOMa, JKeje3a — MO UX NOoJIoKEeHUI0 B Ilepuogumueckoil cucremMe XMMHUYECKUX



anemednToB JI.MI. MeHnneneeBa W OCOOCHHOCTSM CTpOeHHUS WX artoMmoB. OOmias
xapakrtepuctuka HemeTtamwioB [VA-VIIA rpynn B CBA3M € HX TMOJIOKEHUEM B
[lepuonuueckoit cucreme xumuueckux aneMmeHToB JI.M. MenneneeBa u 0COOCHHOCTSIMU
CTPOEHUS UX aTOMOB.

3. KoBaneHTHass XMMH4YecKasi CBsI3b, €€ PAa3HOBUIAHOCTU U MEXAHM3MbI 0OOpa30BaHUS.
XapakTepuCTUKN KOBAJICHTHOW CBS3U (MOJIAPHOCTh M 3Heprusi cBsi3u). MoHHas CBs3b.
Merannuyeckas cBa3b. BogopoaHas cBs3b.

4. DnekTpooTpularelbHOCTh. (CTENeHb OKUCIEHUS MW BAJICHTHOCTh XHUMHYECKUX
AJIEMEHTOB.

5. BemecTBa MOJIEKYJSIPHOTO W HEMOJEKYJISPHOTO CTPOEHHUs. THI KPUCTAIIMYECKOU
peleTk. 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS.

6. Knaccudukamnus HeopraHMYeCKuX BemecTB. HoMeHKIIaTypa HEOPraHMIEeCKUX BEIIECTB
(TpuBHaNIBHasET W MEXTyHaApOIHAs). Knaccudukanust opraHuyeckux BEIIECTB.
HomeHknaTypa opraHn4ecKux BEIIECTB (TpUBHATIbHAS U MEXKIyHAPO IHAS )

7. XapaxkTepHble XHMHUYECKHE CBONCTBAa MPOCTHIX BEIIECTB-METAIOB: IIEJIOYHBIX,
LIEJIOYHO3EMENBHBIX, AIFOMUHUS; MEPEXOJAHBIX METAJUIOB: MEIM, LIMHKA, XpOMa, XKejesa.
XapakTepHple XUMHYECKME CBOMCTBA IMPOCTBIX BELIECTB-HEMETAIUIOB: BOAOPOJA,
raJIoreHoB, KHCJIOPO/ia, Cephl, a30Ta, pocdopa, yriiepoaa, KpeMHHUS.

8. XapakTepHble XUMHUYECKHUE CBOMCTBA OKCHUJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

9. XapakTepHble XHMHUYECKHE CBOWCTBA OCHOBaHMN H aM(pOTEPHBIX THUAPOKCHUJIOB.
XapakTepHble XUMUYECKHE CBOMCTBA KUCIIOT.

10. XapakTepHble XUMHUYECKHE CBOMCTBA COJIeH: CpEJHUX, KHUCIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha MPUMEpPE COCTUHEHUMN aTFOMUHUS U IIUHKA)

11. B3anMOCBsI3p HEOPTAaHUYECKNUX BEILIECTB.

12. Teopus CTpOCHHSI OPTAHUUYECKUX COCTMHCHHI: TOMOJIOTHS U M30MepHus (CTPYKTypHas
U TMPOCTpAaHCTBEHHas). B3auMHOe BIMSHUE aTOMOB B MoOJeKyslax. Tumbl cBsi3eil B
MOJIEKYJIaX OpPraHMYeCKUX BemecTB. [ uOpuam3anus aToOMHBIX OpOuWTaneil yriepoja.

Pagukan. ®ynkunonanpHas rpymnmna

13. XapakTepHble XMMHUYECKHE CBOMCTBA YIJIEBOJOPOJOB: aJKAaHOB, IHMKJIOAJIKAHOB,
aJIKCHOB, JMCHOB, AJKHMHOB, apOMATHYCCKHUX YTJIEBOOPOJIOB (OEH30J1a U TOIy0Ia)

14. XapakTepHble XUMHYECKHE CBOMCTBA MPEIETbHBIX OJJHOATOMHBIX U MHOTOAQTOMHBIX
CIIUPTOB, (heHoIIa.

15. XapakTepHble XUMUYECKHE CBOMCTBA abJCTHAOB, MPEASIbHBIX KapOOHOBBIX KHUCIIOT,
CJIOXHBIX S(PUpoB. bHOJOTHMYECKH Ba)XHbIE BEIIECTBA:  KUPbI, OCJIKH, YIJICBObI
(MOHOCaxapuIbl, THUCaXapHUabl, TOJIUCAXapHU/Ib]).

16. OcHoBHBEIC CITOCOOBI IMOJYYCHHUS YTIIEBOIOPOJ0oB (B mabdoparopuu). (OCHOBHBIC
CIIOCOOBI TTOIYYECHHUS KUCIOPOACOACPKAIIUX COSTUHEHUH (B JTabopaTopun )

17. B3auMocCBs3b YIJI€BOJOPOJIOB U KUCIOPOA0COAEPKAIIMX OPTAaHUYECKUX COSAMHEHUMA
18. Knaccudukamnmsi XuMUYECKUX PEAKIU B HEOPTaHUYECKONW ¥ OPTaHHMYECKOU XUMUHU.
19. CkopocTth peakiuu, ee 3aBUCUMOCTh OT Pa3TUYHBIX (PaKTOPOB.

20. OOpatumble W HEOOpPaTHUMbIE XWMUYECKHE PEAKIMU. XHUMHYECKOE PaBHOBECHE.
CwMmerieHre paBHOBECHS MO/ IEHCTBUEM PA3IMYHBIX (haKTOPOB.

21. DneKTpoauTUYECKasi AUCCOIMAIMS AJIEKTPOJIUTOB B BOJHBIX pacTBopax. CUIIbHBIE U
ciabple IIeKTPOIUTHL. Peakiyy HOHHOTO 0OMEeHa.

22. IlpaBuna pabotsl B nabopatopun. Jlaboparopnas nocyna u obopynoBanue. IIpaBuna

0e30macHOCTH Ipu pa60Te C CAKHMMH, TOPHOYUMH U TOKCHUYHBIMHA BC€IICCTBAMU, CPCACTBAMU



ObITOBOM XxuMUK. HaydHble METOIBI HCCTIEOBAHUS XUMHUECKUX BEIECTB U NPEBPAIICHUN.
MeToasl pa3deneHuss CMecei M OUYMCTKH BemecTB. KadecTBeHHbIE peakiuu Ha
HEOPraHWYECKUE BEIIECTBA U MOHBI. MIeHTHUKAIINS OPTaHHIECKUX COSAMHCHUN.

23. Tlonatre 0 MeTAJUTypruu: oOIIKe CrocoObl MmojgyyeHus MeTamioB. OOmue HaydyHbIE
NPUHIUAIIEI  XUMAYECKOTO TIPOM3BOACTBA (HAa MPUMEpPE MPOMBIILICHHOTO TOTYYCHHS
aMMHaKa, CEpHOM KUCIIOTHI, METaHOJIa). XMMHUYECKOE 3arpsiI3HEHUE OKPYIKAIOIIEH Cpebl 1
€T0 TIOCJIC/ICTBUSI.

[IpupogHbie WCTOYHUKH YIJIEBOJIOPOJOB, HX mepepadboTka. BBICOKOMONEKYIsIpHBIC
coenuHeHms. Peaknuy mommmMepu3anuu u noiaukoHaeHcaruu. [lomumepst. [Tnactmaccsr,
BOJIOKHA, KayJyKH.

24. BpluncieHHEe MacChl PAacTBOPEHHOTO BEIIECTBA, COJAEPIKAILIETOCS B OMpPEICICHHON

Macce pacTBOpPA C U3BECTHOW MACCOBOW JOJICH; BEIYMCICHUE MAaCCOBOM JIOJIM BEILIECTBA B

pacTBope.

25. PacueThl 00OBEMHBIX OTHOIICHHMH Ta30B IPH XHMHUYCCKHX PEaKIUAX. TerioBOH
3hdEeKT XUMUYCCKOH peakiuu. TepMOXMMHYECKUE ypaBHEHHUs. PacdeTsl TEIIOBOIO
s dekra peakiuu.

26. PacueThl Macchl BeleCcTBa WM 00beMa I'a30B [0 H3BECTHOMY KOJUYCCTBY BEIIECCTBA,

Macce Ui 00beMy OJHOIO U3 YYacTBYIOUIMX B peaklMK BenlecTB. Pacuetr maccoBoi 101u

pUMECEH, BBIX0/1A MPOAYKTA PEAKIIMHA OT TEOPETUUECKU BO3ZMOMKHOTO.

27. Kiaccudukainus HeopraHMUeCKHX BellecTB. Kitaccudukamus m  HOMEHKJIATypa
OPTaHUYECKUX COCTUHEHUN.

28. DnexkTpooTpunareabHOCTh. (CTENeHb OKUCICHUS W BAJICHTHOCTh XWMHUYECKHUX
AJIEMEHTOB. Peakiuu oKuCcIuTenbHO-BOCCTAHOBHUTENIbHBIE. KOppo3us MeTauioB u criocoObl
3alIUThI OT HEE.

29. DneKTpoJin3 pacIuiaBOB U PaCTBOPOB (COJIEH, MIETOUEH, KUCTIOT).

30. I'maponus couneit. Cpega BOAHBIX pacTBOPOB: KUCIIAsl, HEUTpayibHas, menounas. pH -
pacTtBopa.

31.PacueTsl MOJSIPHOI KOHLIEHTPALIMU 110 XUMHUYECKOMY YPABHEHUIO PEAKIIUH

32. XapakTepHbIe XUMHYECKUE CBOMCTBA HEOPTAHMYECKUX BEIIIECTB: — IMPOCTHIX BEIIECTB —
METAJIJIOB:  IEJIOYHBIX, IIEJIOYHO3EMEIbHbBIX, QJIIOMUHMS, TIEPEXOJHBIX METAJIJIOB
(Menu,IMHKA, XpOMa, JKeJie3a); — MPOCTHIX BEIIECTB — HEMETAJIJIOB: BOJOPOAA, TAJIOT€HOB,
KHCJIOpOAa, cephl, a3oTa, Qocdopa, yriaepona, KpPEeMHHs; — OKCHUIOB: OCHOBHBIX,
aM(OTepHBIX, KUCIOTHBIX;— OCHOBAaHUM U aM(OTEPHBIX TUJIPOKCUJIOB; — KUCJIOT; — COJICH:
CpeaHUX, KHUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha TMpPUMEpPE COCIUHCHUN aTtOMUHUS U
IIUHKA).

33. KadecTBeHHBIE peaKIMU HAa HEOPTaHMYECKHE BENIECTBA W HMOHBI. KauecTBEHHbIE

PEAKIMUA OPTaHUYECKUX COCTMHEHUM.

34. XapakTepHble XHMHYECKHE CBOWCTBA YIJEBOJOPOJIOB: aJKaHOB, IIMKJIOAJIKAHOB,
aJIKCHOB, JWEHOB, AQJIKWHOB, apOMaTHYECKUX YTIEBOJOPOaOB (OEH30/la W TOJIYyoOJa).
HNonnbiii (mpaBusio B.B. MapkoBHMKOBA) M paJuKaIbHBIH MEXaHM3Mbl pEakIuil B
OpPraHMYECKON XHMMUHM.

35. XapakTepHble XUMHYECKHE CBOMCTBA MPEACIbHBIX OJHOATOMHBIX M MHOTOATOMHBIX
CIIUPTOB, (hEeHOJIa, albIECTHAOB, IPEASIbHBIX KapOOHOBBIX KHUCIIOT, CIIOKHBIX A(DHPOB.
36. XapakTepHble XUMUUYECKHUE CBOMCTBA a30TCOAEPKAIIUX OPraHUYECKUX COCIUHECHUI:
AMUHOB W AMHWHOKHUCJIOT. DHOJOTMYECKH Ba)KHBIE BEIIECTBA:  KUPBI,  YIJIEBOIbI
(MOHOCaxXapu/ibl, AUCAXaPHUIbI, MOJUCAXAPUIbI), OCTKHU.



37. Peaknum, MoATBEPIKIAIOININE B3AMMOCBS3b HEOPTaHUISCKUX COCTMHCHUI.

38. Peakuuu, MoATBEPKIAOIINE B3aUMOCBSI3b OPraHUYECKUX COSUHEHUH.

39. Pacuersl Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIU OJIHO U3
BEIIECTB JIJaHO B M30BITKE (MMEET MPUMECH ), €CIIM OJIHO U3 BEUIECTB JaHO B BUJE pacTBOpa
C OINPENEIICHHOM MacCOBOM JIOJIEM PAaCTBOPEHHOIO BENIECTBA. PacdyeTbl MacCOBOM WM
00BbEMHON JIOJIM BBIXOJA MPOJYKTa PEaKlUd OT TEOPETUYECKH BO3MOXKHOTO. PacyeTsl

MacCOBOM J0JIN (MaCCBI) XUMHNYCCKOT'O COCANHCHUA B CMCCH.

40. HaxoxacHue MOJEKYIIPHOH (hOpMYIIbl BEIIECTBA IO MAacCOBOM H0JIE XHMMUYECKUX

3JIEMEHTOB U 110 Macce MPOIYKTOB CrOpaHus

Pabouas nmporpaMma 1o 3JIeKTUBHOMY KypCy YUUTBIBAET pabOuyro MpOorpaMmMy

BOCIIUTAHHA YCPC3 MOJYJIb BHCypO‘IHOfI ACATCIBbHOCTH. HGHGBBIC OPHUCHTHUPHBI pE3yJibTaTa

BOCIIUTAHUA ITPOTrPpaMMBbl YUTCHBI B OIIPCACIICHUN BOCIIMTATCIIbHBIX 3a/la4 3aHATHAL.

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHME.

XUMHUSA 11 KJIACC (684)

No
3aHATH
|

Tema 3aHaATHSA

KoJu-Bo
4acoB

Beenenne. Crpykrypa u ¢opmar KUM EI'D mno
XUMUH.
Hemosepcust EI'D 2025r. Komudukarop. Crnenuduxarusi.

IIpaBuiaa 3amoaneHus OugankoB EI'D no xumum.
IIpaBuna noeneHus Ha 3k3amMeHe. MHTEpHET — pecypehl
U1 moaroToBKU K EI'D 110 XMMun.

Crpoenue JIEKTPOHHBIX 000J104eK aTOMOB
3JIEMEHTOB NEPBLIX YeThIpeX MepHoaoB: S- P- U d-
3JIEMEHTHI.

OnekTpoHHass KoHpurypamus aroma. OCHOBHOE H
BO30Y>KJICHHOE COCTOSIHAE aTOMOB.

J1eKTPOOTPUIATEIbHOCTh. CTeneHb OKHUCJIEHUSA H
BAJIEGHTHOCTh XUMHY€CKHX 3JIEMEHTOB.

Ob6mas xapaxkrepuctuka mertajioB IA-IITA rpynm,
NMepPeXoAHBIX JJIEMEHTOB — MEJIH, [TMHKA, XpOMa, JKeje3a
B CBSI3M C UX moJyiokeHHeM B Ilepuoauueckoil cucreme
xuMudeckux  anemeHTtoB  JI.MI.  MengeneeBa u
0COOCHHOCTSIMU CTPOSHMS UX aTOMOB

O0masi xapakrepuctuka HeMmeraioB IVA-VIIA
TPyNI B CBSI3M C HX IOJoXkeHuem B llepumoanueckoit
cucteMe xumuueckux snemeHtoB (.M. MenneneeBa u
0COOCHHOCTSIMHU CTPOCHHS X aTOMOB

3aKOHOMEpPHOCTH H3MEHEeHHsI XHMHYEeCKHX CBOMCTB
3JIEMEHTOB M HMX COeIMHEHUH M0 mnepuUogaM H
rpynmnam.




XuMuueckasi CBA3b U ee BUJBI.

KoBasieHTHass XuMHUUYECKasi CBA3b, €€ Pa3HOBUJIHOCTH U
MEXaHHU3MBbI oOpa3zoBaHUs. XapakTepUCTUKHU
KOBAJICHTHON CBsA3U (TMOJIIPHOCTh WU DHEPIrUsl CBSI3HU).
HNonnas cBsa3b. Meraiummyeckass CBs3b. BomopoaHas
CBs3b. JIOHOpPHO-aKIIENTOPHBIA MEXaHU3M 00pa30BaHMS
CBSI3CH.

CrpoeHue W THNBI KPHUCTAUIMYECKHX PelIeTOK
BELLECTB.
BemecrBa  MOJEKYJSAPHOIO U HEMOJIEKYJIIPHOTO
CTPOCHHS. Tun KPUCTAJUINYECKOU PELIETKU.
3aBUCUMOCTh CBOMCTB BEIIECTB OT HX COCTaBa M
CTPOEHHUS.

10

Knaccuduxanus HEOPTraHUYEeCKUX BelleCTB.
HoMenknaTypa HeOpraHM4eCKUX BeIIEeCTB (TpHUBHATBHAS
1 MEXKJIyHApOIHAs).

11

Knaccunduxamusn OpPraHUuYeCcKHX BEIIECTB.
HomenkiaTypa opraHidecKuX BeIIeCTB (TpUBHAIbHAS U
MEXKTYHAPOIHAS )

12

XapaKTepHme XMMHYECKHe CBOMCTBA MPOCTbIX
BCIIECTB-METAJLJIOB: INCI0OYHBIX, HICJIOYHO3EMCIIbHBIX,
AITIOMUHUA; IICPCXOAHBIX MCTAJIJIOB: MCIIH, IMHKA, XpOMa,
KCIIC3a.

13

XapakrepHble XHMHYeCKHEe CBOMCTBA IPOCTHIX
BellleCTB-HEMETALJIOB: BOJIOPO/IA, raJIOreHOB,
KHCIIOPOJIa, Cephl, a30T1a, hocdopa, yriepona, KpeMHUS.

14

XapakTepHble  XMMHYECKHE  CBOWCTBA  OKCHJOB:
OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

15

XapakTepHble XWMHUYECKHME CBOMCTBA OCHOBAHUU W
aM(OTEepHBIX THUAPOKCUAOB. XapaKTEPHbIC XUMHUYECKUE
CBOWCTBA KHUCJIOT.

16

XapakTepHble XMMHUYECKUE CBOMCTBA COJICH: CPEIHHUX,
KUCJIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha mpuMepe
COCJIMHEHUMN aIFOMUHMS U [IMHKA)

17

B3aumocBs3b HCOPraHM4YCCKNUX BCIICCTB.

18

Teopusi cTpoeHHsI OpPraHMYecKHX COeIMHEHMIi:
TOMOJIOTHSI u n3omMepusi  (CTpyKTypHas u
MIPOCTPAaHCTBEeHHAs). B3auMHOE BIHMSHHE aTOMOB B
MOJIEKyJax. THUIIBI CBSI3€M B MOJIEKYJIAX OPTaHUYECKUX
BEILIECTB. ['ubpuanzamnus aTOMHBIX OpOuTajeu
yriepoaa. Panukan. @yHKIIMOHAIbHAS rpyIina

19

XapakrepHble XUMHYeCKHe CBOIICTBA
YIJIEBOJAOPOJAOB: aJIKaHOB, IHMKIOAIKAHOB, AJIKECHOB,
JINEHOB,  AJKUHOB, apPOMATHYECKHX  YIJIEBOAOPOAOB
(6enH301a M TOJTYOJIA)




20

XapakrepHble XMMHUYECKHe CBOMCTBA
KHCJOPOACOAEPKAINNX OPraHUuYecKUX COoeTUHEHMI.
MpeACIbHBIX OJJHOATOMHBIX M MHOTOATOMHBIX CIIHUPTOB,
(dheHoIIa, aNbACTUIOB, IPEACIbHBIX KapOOHOBBIX KHUCIIOT,
CIOXHBIX 3(pupoB. brollornueckn Ba)KHBIC BEIIECTBA:
JKUPBI, OEJKH, YIJIeBOJAbI (MOHOCAXapHUIbl, JUCaXapHUIbI,
MOJINCaXapUJIbl).

21

XapakrepHbIe XHMHYEeCKHe CBOMCTBa
a30TCOAEPKAINUX OPraHHYECKHX COeTMHEHHH:
aMHUHOB M aMHHOKHCJIIOT, OEJIKOB

22

OcHOBHBIE CHOCOOBI MOJIy4eHHsI YIJIEBOAOPOIAOB M
KM CJIOPOACOAeP KAIUX COeTUHEeHUit

23

B3anmocBa3b VIJIEBOJA0POI0B "
KHCJOPOJOCOAEPKANMX OPraHHYECKHX COeTHHEHUI

24

Knaccnpukanus XHMHYECKHX peakuuu B
HEOPraHU4YeCKON M OPraHuYeCcKOi XMMHUHU

24

CkopocTh peakuuu, ee 3aBUHCUMOCTH OT Pa3JIMYHBIX
dbaxTopos.

25

OOpaTuMble 1 HeOOpaTHUMble XUMHYECKHE PeaKluM.
Xumuueckoe paBHoBecHue. CMeEIIEHHE PaBHOBECHS IOJ
JICCTBHUEM Pa3INYHBIX (PaKTOPOB.

N DN NN

26

daexTpojuTnyeckass auccouuamusi. CHIbHBIE |
caa0pIe DJIEKTPOIUTEL. Peakiimy noHHOTO 0OOMEHa.

27

I'mapoan3 coaeii. Cpena BOJHBIX PAcTBOPOB: KHCHad,
HEWTpaibHas, mejaodnas pH pacTsopa.

28

MoJsipHasi KOHUEHTpPauuss PpacTBopoB. Pacuer mno
XMMHUYECKOMY YPABHEHUIO PEaKIUU

29

Peaknum oKMCJIUTEIbHO-BOCCTAHOBUTEIbHBIE.
DIIeKTPOOTpULIATeNIbHOCTh.  CTEMEeHb  OKHUCJICHUS U
BAJICHTHOCTh ~ XUMHUYECKUX  dJieMeHTOB. Kopposus
METaJUIOB U CIIOCOOBI 3aIIUTHI OT HEe.

30

DJIEKTPOJIN3 PacIIaBOB W PACTBOPOB  (coJieid,
1eJ04eid, KueJaor).

31

HayuyHble MeTOAbI HCCJICAOBAHMS XUMHYECKHUX
BemiecTB MW npeBpamenuii IIpaBuna paboTel B
naboparopuu. JlaboparopHas rmocynga u 000pyaOBaHUE.
[IpaBuna Oe3omacHOCTH MpH paboTe C  EIKUMH,
FOPIOYMMHM M TOKCHYHBIMU BEILIECTBAMH, CPEIACTBAMU
OBITOBOM XMMHUH. MeTOIBI pa3aeICHUSI CMECECH H OUNCTKHU
BEILIECTB.

32

KauyecTBeHHbIE PE€aKIIMH Ha HEOPraHUvIeCKHue
BeieCrBa 1 HOHLI.

33

KavecTBeHHBbIE peakiiuy OPraHu4eCKUX CoeIMHEHU.




34

O61mme HAY4YHbIE NPUHIMIIBI XHMHYECKOro
npousBoacTBa I[lonsitTue o Meramiypruud: oOmMe
CIOCOOBI TOJTyueHUs MeTaIToOB. [IpoMbIIeHHBIN CIOCO0
MOJIyYeHUS] aMMMaKa, CEpPHOM KHCIOThl, MeETaHoJa.
XUMHUYECKOE 3arps3HEHUE OKpYXaloleld Cpelbl U €ro
MOCJIE/ICTBHUS.

[TpuponHsie MCTOYHUKHU yIIEBOAOPO/IOB, 1754
nepepaboTka.  BplcokOMONeKynsipHBIE — COEIUHEHUS.
Peakium  nosmMepuszanMi M MOJUMKOHICHCALUU.
[Tonmumepsl. [lmacTmacchl, BOJTOKHA, KAYYYKH.

35

BolunciieHue 10 MAaccoOBOW /10Jie PACTBOPEHHOIO
BelllecTBA. MAacCChI PACTBOPEHHOT'O BEIIESCTBA,
COJICpIKaIllErocsi B OIPEICICHHONM Macce pacTBopa C
W3BECTHOM MAacCOBOM [0JICH; BBIYMCJICHHE MacCOBOH
JIOJIM BENIECTBA B paCTBOPE.

36

Pacyersl 10 TEPMOXMMHYECKHMM YPABHEHHUSM.
TemnoBoir >(PhEeKT XUMHYUSCKONM peakuu. PacdeTsl
temaoBoro  dddekra peaknuu. PacueTsl 00BEMHBIX
OTHOIIICHHM ra30B MPH XHMHYCCKUX PEaKIUIX

37

Pacuerbl 1m0 XMMHYE€CKOMY YPABHEHHI0O peaKIUH.
Pacuersl Maccwel BemecTBa WIM O0OBEMa TIa3oB IIO
M3BECTHOMY KOJIMYECTBY BEIISCTBA, Macce WU O00BEMY
OJIHOT'O U3 YYaCTBYIOIIMX B pPeaKLMU BellecTB. PacueThl ¢
HCIIOJIb30BAHUEM MAaCCOBOM JOJU MPUMECEH M BBIXOJa
MPOJYKTA PEaKIMU OT TEOPETUYECKHA BO3MOKHOTIO.

38

Haxoxxaerne MoJeKyIsipHO (OpMYJIbl BEIIECTBA.

OO611ee Yncio 4acoB 1Mo Kypey —

68u

http://fipi.ru — ®enepanbHBIi HHCTUTYT TMEAATOTUYECKUX HW3MEPEHUN - JIOKYMCHTHI,
http://ege.edu.ru

http://it-n.ru/communities.aspx?cat_no=131642&tmpl=com
rpynmnsl "[loaroroBka k EI'D no xumun" noprana «CeTh TBOPUECKUX

HNHuTepHET — pecypcehbl

KoAU(UKATOPBI, ClieUn(PUKAIUN JEMOBEPCHH.

— mnoprtan Eaunoro I'ocygapcTBeHHOro JK3aMeHa, JIOKYMEHTBHI,

J€MOHCTPALIMOHHBIE TECTHI, BOIPOCHI U OTBETHI, (DOPYMBI.

YUUTEIEN.

http://www.edu.ru/moodle/

http://55study.ru/misc/himiya 2012.html

http://ege.yandex.ru/chemistry

— CTpaHMLIa TBOPYECKOH



http://ege.yandex.ru/chemistry

http://www.moeobrazovanie.ru/online test/himiya/

http://www.youtube.com/watch?v=gx8sekAulzs
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