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HosicHUTEJIbHAS 3aNIMCKA

Pabouast mporpamma ydeOHOTO Kypca mo xumuu juisi 11 kmacca paspaborana Ha ocHoBe OI'OC
TPEThETO TOKOJEHUS, MPUMEPHOW TMpOrpamMMmbl cpeaHero oOmiero obOpa3zoBaHusi Mo XuUMHHM (0a30BbIi
YPOBEHB), OAOOpPEHHOW pemieHueM (QenepatbHOr0 Y4eOHO-METOIUYECKOTO OOBEIUHEHHSI IO 00ImeMy
obpaszoBanuto, npotokosn 7/22 or 29.09.2022; yuebHoro mmana OAHO «Enu3aBeTuHCKas TMMHA3Us» U
MIOJTHOCTHIO OTpaxkaeT 0a30BbIl YPOBEHB MOJATOTOBKH IIKOJIBHUKOB.
OCHOBHBIMU TIPOOJIEMAaMU XUMHUU SIBJISIOTCS M3yYEHUE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCUMOCTH HUX
CBOWCTB OT CTPOCHHUs, KOHCTPYMPOBAaHWUE BEIISCTB C 3a/JlaHHBIMH CBONCTBAMH, HCCIICJIOBaHUEC
3aKOHOMEPHOCTEH XMMHUYECKUX MPEBPAIICHUA W MyTEeH YIPaBJICHUS WMH B IIENSAX TOJTYyYEHUS BEIIECTB,
MaTepHuaioB, 3Hepruu. [1oaToMy, Kak Obl HU pa3IMYaIMCh aBTOPCKUE MPOrPaAMMBI U YYCOHUKH I10 TITyOnHE
TPAKTOBKM H3y4aeMbIX BOIPOCOB, HX Yy4eOHOE COJIEpKaHHWE JOJDKHO O0a3MpoBaThCs HA COICPKAHHUH
NPUMEPHOW MPOTPaMMBI, KOTOPOE CTPYKTYPHPOBAHO MO TATH OJiokam: MeToabl MO3HAaHHS B XUMHH;
Teopernueckue ocHOBBI XuMuu; Heopranmueckas xumust; Opranuueckas XUMusi; XUMHUs U KU3Hb.

HN3yuyenue xumum B crapueii mkoJjie B 11 kiacce Ha 6a30BOM YpOBHe HANPAaBJIEHO HA JOCTHXKEHHE
cJIeYIOLIUX LeJsiei:

H3yuenue xumuu 6 cmapuwieil wiKkoie Ha 0aA3060mM YpOo6He  HANPABIEHO HA OO0CHUNCEHUE
cnedyrouwux yenei:

¢ OCBOGHHE 3HAHHH O XUMHYECKOM COCTaBJ'IFIIOH_Ieﬁ eCTCCTBeHHO-Hay‘{HOﬁ KapTHUHbI MHpPA,
BaKHEHUIIINX XUMHYCCKUX IIOHATHUAX, 3aKOHAX U TCOPUAX,

¢ OBJIAICHUEC YMECHUAMHU TIPUMCHATL IIOJYYCHHBIC 3HAHUA IJIA 00BsACHEHHS p33H006p33HBIX
XHUMHYECKHUX SBJICHUH U CBOMCTB BCIICCTB, OICHKHU POJIM XUMHU B PA3BUTUU COBPCMCHHBIX TEXHOJIOTHHN H
IMMOJIYYCHHNH HOBBIX MAaTCPUAJIOB,

¢ Pa3BUTHE T[IO3HABATCIIBHBIX HWHTEPECOB W HHTCIIJICKTYAJIbHBIX crmocoOHOCTEH B mpounecce
CaMOCTOATCIIbHOI'O HpI/IO6peTeHI/I$I XHMHYSCKHX 3HAHHH C HCIOJIb30BaHHUEM Pa3iIM4HbIX HWCTOYHUKOB
I/IH(1)OpMaI_II/II/I, B TOM YHCJIC KOMIIbIOTCPHBIX;

¢ BOCIIUTAHHUE y6€)KI[€HHOCTI/I B TO3UTHBHOI pojin XMMHUHU B KWU3HH COBPCMCHHOI'O O6HI€CTBa,
HCO6XO,[[I/IMOCTI/I XUMHUYCCKU I'PAMOTHOT'O OTHOIICHUS K CBOEMY 310POBBIO Oprxca}omeﬁ cpeac;

e [pMMeHEeHUEe MOJYYEeHHbIX 3HAHUM W YMeHM# 171 0e30MacHOTO WCIIONIB30BaHUS BEIIECTB U
MaTepuaioB B OBITYy, CEJIbCKOM XO3SMCTBE M Ha TMPOM3BOJACTBE, PEIICHUS TMPAKTUYECKUX 3a7ad B
MMOBCETHEBHOW >KU3HH, MPEAYNPEKICHUS SIBJICHUN, HAHOCAIIMX BPEH 3I0POBBIO YEJIOBEKA U OKPYKAKOUICH
cpene.

MecTto npegmera B y4eOHOM IIaHe:
CornacHo yuebHOMY iaHy oTBoauTcs 68 gacoB B 11 kiacce (2 waca B Henenmo). KoHTponbHBIX paboT — 4
qaca.



IlnaHupyveMblie pPe3VabTaThI

JIuunocmmuute pezynomamot.

1) B yennocmno-opuenmayuonnou cghepe - 4yBCTBO TOPAOCTH 32 POCCHHMCKYIO XHMMHYECKYIO HAyKYy,
TYMaHHW3M, OTHOLICHHUE K TPYIY, IeJIeyCTPEMICHHOCTb;

2) B mpyoogoll cgepe - TOTOBHOCTb K OCO3HAHHOMY BBIOOpPY HallbHEHIEW 0O0pa3oBaTeNbHOU W
npodeccuoHaNbHON TPAaeKTOPHUH;

3) B nosHasamenvhol (KOSHUMUBHOU, UHMELIEKMYalbHol)chepe - YMEHUE YIPABIATH CBOCH
MI03HABATEJIbHOM J1eATEIbHOCTBIO.

Memanpeomemmnoie pe3ynbmampl OCBOCHUS BBIITYCKHUKAMHU CPEIHEH HIKOJBI MPOTPAMMBI IO XUMHUHU
SBIISIIOTCS:

1) ucnonp3oBaHKE YMEHHI M HABBIKOB PA3IMYHBIX BUIOB IMO3HABATEIBHON JIEATEILHOCTH, IPUMEHEHUE
OCHOBHBIX METOJIOB IMO3HaHUS (CHUCTEeMHO-MH(pOPMAIMOHHBIN aHalu3, MOJAETUPOBAHUE) A H3YYCHUS
Pa3JIMYHBIX CTOPOH OKPY’KAOIIEH JEeHCTBUTEIBHOCTH;

2) WCMONb30BaHHE OCHOBHBIX HHTEIEKTYyaJIbHBIX OIepanuii: (opMyJIMpOBaHUE THUIOTE3, aHAIU3 U
CHHTE3, CpaBHEHHE, 00OOIIEHHE, CHCTEMAaTHU3alus, BBISBICHHUE NMPUYMHHO-CIICACTBEHHBIX CBS3EH, IOMCK
aHAJIOTOB;

3) yMeHHEe TeHepHUPOBaTh HJIEH U ONIPENENATh CPEACTBA, HEOOXOMMBIE IS UX PeaT3allii;

4) yMeHue oOmpeAensaTh LEIH M 3a7aud JesATENIbHOCTH, BBIOMpPATh CpEACTBA peallu3allly LEeTH U
NPUMEHSTH UX Ha MPAKTHKE;

5) UCTOJB30BAaHUE PA3TUYHBIX UCTOYHUKOB JJIS MOJIYYEHHS XUMHUYECKOW WH(pOpMaluu, MOHUMaHHE
3aBHCHUMOCTH CO/IepKaHuUs U (YOPMBI IPECTABICHNU HHPOPMALIUH OT IIeJIei KOMMYHUKAIUH U aJipecaTa.

B obGnactu npeomemmuvix pezynbmamoe v3ydeHHE XUMUU TPEIOCTABISET YUYCHHKY BO3MOXKHOCTH
HAYYHUThHCS:

1) B nosnasamenvholl cghepe:

Ha 6a3060M yposHe

a) aBaTh ONpeAeNCHUS N3yUYCHHBIM MTOHATHIIM;

0) omMCHIBaTh JEMOHCTPAIIMOHHBIE M CAMOCTOSITEIIHHO MPOBEACHHBIC IKCIEPUMEHTHI, UCIOIB3YS IS
9TOT0 €CTECTBEHHBIN (PYyCCKH, POJHOM) A3bIK U A3bIK XUMUH;

B) OOBSCHATH CTPOSHHE M CBOMCTBA M3yUYEHHBIX KJIACCOB HEOPTAaHWMYECKHX M OPTaHWMYECKHX COEMHEHHIA;

I') KJIaccu(pUIUpPOBaTh U3yuYeHHbIE OOBEKTHI U SIBICHUS;

1) HaONIONaTh JAEMOHCTPHPYEMBbIE M CAMOCTOSITEIBHO IPOBOAWMBIC ONBITHI, XMMHUYECKHE pPEaKIuH,
IPOTEKAOIMeE B IPUPOJIE U B OBITY;

€) MCCIIeI0BaTh CBOMCTBA HEOPTAHUYECKUX U OPTAaHWYECKHUX BEIIECTB, ONPENEISATh UX MPUHAIIE)KHOCTD
K OCHOBHBIM KJIaCCaM COEMHEHUH;

) 00001aTh 3HaHMS U JienaTb OOOCHOBAaHHBIE BBIBOJABI O 3aKOHOMEPHOCTSIX H3MEHEHHS! CBOMCTB
BEIIIECTB;

3) CTPYKTypHUpOBaTh y4eOHYI0 MH(DOpMaIIHIO;

M) MHTEPIPETHPOBATh MH(POPMAIMIO, MOJYYEHHYI0 M3 APYTMX HCTOYHHKOB, OIEHMBATh €€ Hay4yHYIO
JIOCTOBEPHOCTb;

K) OOBSCHATH 3aKOHOMEPHOCTH HMPOTEKAHUS XUMMYECKHX PEAaKIMH, MPOrHO3UPOBaTh BO3MOXKHOCTb MX
IPOTEKaHUS Ha OCHOBE 3HAHHUI O CTPOCHUH BEIIECTBA U 3aKOHOB TEPMOIMHAMUKH;

Jd) OOBACHATH CTpOeHHE aToMoB 3neMeHTOB [-IV mepumoma ¢ HCHOIb30BaHMEM  AJIEKTPOHHBIX
KOH(HTyparuii aToMOB;

M) MOJIEIMPOBATH CTPOEHUE TMPOCTEHIINX MOJIEKYJl HEOPraHMYECKUX W OPraHUYeCKUX BEILIECTB,
KPHUCTAJLJIOB,

H) IPOBOJIUTH PacUeThl 10 XUMHUUECKUM (OpMYJIaM U ypaBHEHHSIM;

0) XapaKTepH30BaTh N3yUCHHBIE TEOPHH;

) CaMOCTOSATENbHO J00BIBaTh HOBOE JUIs Ce0sl XMMHUYECKOE 3HAaHUE, UCIOJb3Ysl UIsl 3TOTO JOCTYIIHBIE
UCTOYHUKH MHPOPMAIINH;

Ha yenyOnienHomM ypoeHe — TpeOOBaHUs K MPEIMETHBIM pe3yibTaTaM OCBOCHHUS YTIyOJIeHHOIO Kypca XUMHUU
BKIIIOUYAIOT TPeOOBAHMS K pe3ybTaTaM OCBOCHHUS 0a30BOT0 Kypca U JOMOJTHUTEIHHO OTPAXKAIOT:



1) chopMUPOBAHHOCTH CUCTEMbI 3HAHUH 00 OOILIMX XUMUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSIX;

2) c(hOpMHUPOBAHHOCTh YMEHHUH HCCIIEIOBATH CBOMCTBA HEOPTAaHUYECKUX U OPTaHUYECKHX BEIICCTB,
O0OBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEAKIIMM, MPOTHO3UPOBATH BO3MOXKHOCTh UX
OCYIIECTBIICHUS;

3) BJIaACHUC YMCHHUAMU BbIABUI'ATb THIIOTE3bI HA OCHOBC 3HAHUM O COCTaBC, CTPOCHUH BCUICCTBA U
OCHOBHBIX XUMHWYECKHX 3aKOHaX, ITPOBEPATH UX OKCIICPUMCHTAJIBHO, (bOpMy.]'II/Ip}Iﬂ OeJIb UCCIICIOBaHUA,

4) BiajieHNE METOJJaMH CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U TIPOBEACHUS XMMUYECKUX SKCIIEPUMEHTOB C
coOroIcHIEM TTpaBuIl 6e30MacHOl paboThI ¢ BELIECTBAMH U Ja00paTOPHBIM 000PYI0BaHHEM;
c(OpMHPOBAHHOCTh YMEHUI OMHMCAaHUs, aHAIN3a M OL[EHKH JOCTOBEPHOCTH MOJyYEHHOTO PE3ybTaTa;

5) chopMHPOBAaHHOCTH YMEHHI MPOrHO3MPOBATH, AHATU3UPOBATh M OIICHUBATH C TIO3UIHIA YKOJIOTHIECKON
0€30MMacCHOCTH MOCJIECTBHUS OBITOBOM U MPOW3BOJICTBEHHOM IEATEIHHOCTH YEI0BEKAa, CBI3aHHOU C
nepepaboTKOM BEIIeCTB.

2) B yeHHOCMHO-0OpUeHMayuoHHoU cghepe - TPOrHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH TTOCIICACTBUS
JUIL  OKpYXaromied cpeabl OBITOBOM M NPOM3BOJACTBEHHOW JEATENBHOCTH YEJIOBEKa, CBA3aHHON C
nepepadoTKOM BEIIECTB;

3) B mpyoosoii cgepe - CaMOCTOATENBHO IUIAHUPOBATH U TPOBOJUTH XMUMHUYECKUI HKCIIEPHMEHT,
coOnroast npaBuia 6e30nacHoOi paboThI C BELIECTBAMU U JJAOOPaTOPHBIM 000pPYI0BAaHUEM;

4) B chepe ghuzuueckoil Kyibmypsl - OKa3bIBaTh MEPBYIO MOMOILb ITPH OTPABJICHHSX, 0KOTAaX U JPYTUX
TpaBMax, CB3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.

BbINYCKHUK HAYYUTCS:

® XapaKTepU30BaTh OCHOBHBIE METO/IbI MIO3HAHUS: HAOIOICHHUE, U3MEPEHHE, IKCIIEPUMEHT;

® OIKCHIBATh CBOMCTBA TBEP/BIX, )KUIKUX, Fa3000pa3HBIX BEIIECTB, BHIACISSA UX CYIIECTBEHHbIC TPU3HAKY;
® PaCKpBIBaTh CMBICIT OCHOBHBIX XUMHUYECKUX TOHATHH «aToOM», «MOJIEKYJIay, «XUMHUYECKHH FIIEMEHT,
«TIPOCTOE BEILECTBOY, «CIOKHOE BEIIECTBOY, «BAICHTHOCTbY, «XUMHUECKAs PeaKIus», UCIIOJIb3Ys
3HAKOBYIO CHCTEMY XUMHUH;

® PaCKpBIBATh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, TOCTOSTHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOM
TEOpHH;

® pa3MyaTh XUMHUYECKHE U (PU3UIECKUE SIBICHUS;

® Ha3bIBAaTh XUMHUYECKHE DIIEMEHTHI,

® ONpEJIENATh COCTAB BEIIECTB M0 UX hopMyiaMm;

® ONpEENATh BAJICHTHOCTh aTOMa 3JIEMEHTa B COETUHEHUSX;

® ONPEETSATH TUTT XUMHUECKUX PEAKIINI;

® Ha3bIBATh NMPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIHIA;

® BBISBJIATH IPU3HAKH, CBUIETENILCTBYIOINE O MPOTEKAHNH XMMUYECKON peaKkIuH MPH BHITOJTHEHUH
XHUMHYECKOTO OITBITa;

® COCTaBJIATH (POPMYJIbI OUHAPHBIX COETMHEHUN;

® COCTaBJISTh YPaBHEHHS] XUMUUECKUX PEaKLUi;

e coOmroaaTh MpaBuiIa 6€30MacHOi paboTHI P MPOBEJCHUHN OIIBITOB;

® T10JIb30BAThCS J1a00OPATOPHBIM 000PY0OBAaHUEM U TIOCY/IOH;

® BEIYHCIISITH OTHOCHTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;

® BHIYUCIISITH MAaCCOBYIO JIOJIH0 XUMHUYECKOTO JIEeMEHTa Mo (hopMyJie COeTMHEHHS;

® BHIYHCIIATH KOJIMYECTBO, 00BEM MIIM Maccy BELECTBA MO KOJIMYECTBY, 00BEMY, MAacCe PEarecHTOB MU
IPOJTYKTOB PEAKIIHH;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BELIECTB: KUCIOPOAa U BOJAOPOAA;

® [10JIy4aTh, COOMPATh KUCIOPO U BOJOPOLI;

® pacro3HaBaTh OMBITHBIM ITyTEM T'a3000pa3HbIe BEMIECTBA: KUCIOPOI, BOJOPO/;

® PacKpBIBaTh CMBICH 3aKOHA ABOTaIPO;



® PacKpbIBaTh CMBICI MOHATUH «TETIOBOM 3(h(PeKT peakuum», «MOJISPHBII 00BEM»;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMUYECKHUE CBOWCTBA BOJBI;

® PacKpbIBaTh CMBICI TOHATHUS «PACTBOP»;

® BBIYHCIISITH MAaCCOBYIO JIOJIF0 PACTBOPEHHOT'O BEILIECTBA B PACTBOPE;

® [IPUTOTOBJIAITH PACTBOPBI C OIIPEIEICHHON MaCCOBOM 10JIEW paCTBOPEHHOI'O BELIECTBA;

® Ha3bIBaTh COEIMHEHNUS U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEILECTB;

® XapaKTepHU30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BELIECTB:
OKCHIOB, KHCJIOT, OCHOBaHMH, COJICH;

® OIIpENENATh NIPUHAAIEKHOCTD BEIIECTB K OIIPE/IEIIEHHOMY KJIacCy COEIMHEHNUN;

® COCTaBJIATh (POPMYJIbI HEOPTaHUYECKUX COCTUHEHNIN U3YyUEHHBIX KJIacCOB;

® [IPOBOJIUTH OIIBITHI, IOATBEPKAAIOIINE XMMUUECKHE CBOMCTBA U3yUEHHBIX KI1AaCCOB HEOPTAaHUYECKUX
BEIIIECTB;

® Pacro3HaBaTh ONBITHBIM IyTEM PACTBOPBI KUCIIOT U HIEJI0YEH 0 N3MEHEHHUIO OKPACKU UHIMKATOPa;
® XapaKTEpU30BaTh B3aUMOCBSA3b MEXY KJIaCCaMU HEOPTAaHUYECKUX COEUHEHUN;

® packpbiBaTh cMbIicha [lepuoguueckoro 3akona [[.11. MenneneeBa;

® 00BACHATH (PU3MUECKHUI CMBICI ATOMHOTO (TIOPSIIKOBOI0) HOMEPA XUMHUECKOT0 JIEMEHTa, HOMEPOB
IpYIIIBI U Ieproaa B nepuoanyeckon cucreme .M. Menneneesa;

® 00BSCHATH 3aKOHOMEPHOCTH MU3MEHEHHSI CTPOCHUS aTOMOB, CBOMCTB DJIEMEHTOB B IPEIEIax MajbIX
HEpUOJIOB U TJIaBHBIX MOJATPYILI;

® XapaKTepHU30BaTh XMMHUECKHUE AIEMEHTHI (0T BOJAOPO/A /10 KaJbIIHs) HA OCHOBE MX IOJIOKEHUS B
nepuoudeckoit cucreme JI.1. MenneneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

® COCTaBJIATh CXEMbI CTPOSHMsI aTOMOB IepBbIX 20 351eMeHToB nepuoanyeckoit cucremsl .M. Menneneesa;
® pPacKphIBaTh CMBICII OHITHH: «XUMUYECKAs CBA3bY, «3JIEKTPOOTPULIATENILHOCTDY;

® XapaKTepHU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOIMCTB BEIIECTB OT THITA KPHCTAIIMUYECKON PEIISTKH;
® ONpEENATh BUJl XUMHUUECKOM CBA3M B HEOPraHMUYECKUX COCAMHEHUSX;

® 1300paXkaTh CXEMbl CTPOEHUS MOJIEKYJI BELIECTB, 00Opa30BaHHbBIX Pa3HBIMM BUJAMHU XMMUYECKHUX CBS3€H;
®PACKPBIBATh CMBICII TOHATHI «MOH», KKATUOH», «AHUOHY, «AJIEKTPOIUTHD), KHEITEKTPOIUTHI,
«3JIEKTPOJIUTUYECKAS] JUCCOLIMALIUSAY, KOKUCIUTEIIbY, «CTEEeHb OKUCIECHHSD «BOCCTAHOBUTEIDY,
«OKHCIIEHUEY, «BOCCTAHOBIICHUEY;

® OIpEe/IENATh CTENIEHb OKUCIIEHUS aTOMa AJIEMEHTA B COSMHEHNH;

® PacKphIBaTh CMBICII TEOPUH IEKTPOIUTHUECKOHN TNCCOLMALINN;

® COCTaBJISITh YPABHEHMSI DJIEKTPOIIMTUUECKON TUCCOLMALINN KUCIIOT, IIEJI0Y€EH, COJIEH;

® OOBSICHATH CYIIHOCTh MPOIIecca IEKTPOIUTUYECKON JUCCOLUAIMHN U PeaK[uil HOHHOTO 0OMEHa;

® COCTaBJISAITH MOJIHBIE ¥ COKPAIlIEHHbIE HOHHBIE YPAaBHEHUS pEaKIIM1 0OMEHa;

® ONpEENATh BO3MOXKHOCTh IPOTEKAHUS peaKluil HOHHOTO 0OMEHa;

® [IPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTaB pPa3INYHbIX BEILIECTB;

® OIpeNENATh OKUCIUTENb U BOCCTAaHOBUTEID;

® COCTaBJISITh YPABHEHMSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

® Ha3bIBaTh (DAKTOPBI, BIUAIOLINE HA CKOPOCTh XUMUUYECKON pEeaKLny;

e KJIacCU(PUIHUPOBATH XUMHUECKUE PEAKIIMU MO PA3TUYHBIM IIPU3HAKAM;

® XapaKTepHU30BaTh B3aMOCBSA3b MEKIY COCTABOM, CTPOEHHEM U CBOMCTBAMHM HEMETAIJIOB;

® IPOBOJIUTH OTIBITHI MO MOJIYYEHUI0, COOUPAHUIO M U3YUEHUIO XMMUYECKHUX CBOMCTB Ia3000pa3HbIX
BELIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

® pacro3HaBaTh OIBITHBIM IIyTEM I'a3000pa3HbIe BEIIECTBA: YIVIEKUCIIbII ra3 1 aMMHaK;

® XapaKTepHU30BaTh B3aUMOCBS3b MEKYy COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJIOB;

eHa3bIBaTh OPraHMYECKUE BEIIECTBA MO UX (OopMyJie: MeTaH, 3TaH, 3TUJIEH, METaHOJ, ATAHOJI, TIULIEPHH,
YKCyCHasl KUCJIOTa, aMUHOYKCYCHasl KUCJIOTa, CTeapUHOBask KUCII0Ta, OJIEMHOBAasl KUCII0Ta, TIII0K034;

® OLIEHMBATH BIMSHUE XUMHUECKOI0 3arpsi3HEHUS OKPY Kalollel Cpe/ibl Ha OPTaHU3M YeJIOBEKa;

® 'PaMOTHO 0OpaIaThCs ¢ BEIIECTBAMU B IOBCEHEBHOM KU3HU

® OIIPENENATh BO3MOKHOCTD ITPOTEKAHUS PEAKIII HEKOTOPBIX MIPEICTaBUTENIEH OPIraHUUECKUX BEILIECTB C
KHCJIOPOJIOM, BOJOPOJIOM, METaJlJIaMi, OCHOBAHUSIMH, TaJIOTEHAMHU.



¢ KIaccu(pUIMPOBATh XUMUYECKHE HIIEMEHTHI Ha METAJLIbI, HEMETAJUTBI, SJIEMEHTBI, OKCHJIBI U THIPOKCHIBI
KOTOPBIX aM(pOTEpHBI, 1 UHEPTHBIE 3JIEMEHTHI (Ta3bl) ISl OCO3HAHUS BAXKHOCTH YIOPSAIOUYEHHOCTH HAYYHBIX
3HAHUI;

® pacKpbIBaTh CMBICH niepuoandeckoro 3akona .M. Menneneena;

® OIKCHIBATh U XapaKTepU30BaTh TAOIHUHYIO GOPMY NMEPUOTUUECKON CUCTEMbl XUMUYECKUX JIEMEHTOB;
® XapaKTepU30BaTh COCTAB ATOMHBIX SIIEP U PACHPEEICHUE YUCIIA HIEKTPOHOB I10 JIEKTPOHHBIM CJIOSM
ATOMOB XUMHUYECKHUX 3JIEMEHTOB MaJIbIX EPUOI0B EPUOIUYECKON CUCTEMBI, a TAKXKE KaJIHS U KaJbLIUs;

® PA3IMYaTh BUAbl XUMUYECKOM CBS3M: HOHHYIO, KOBAICHTHYIO MOJSPHYI0, KOBAJECHTHYIO HENOJIIPHYIO U
METaJNIMYECKYI0;

¢ 11300paXkaTh AMEKTPOHHBIE POPMYJIIBI BEIIECTB, 00Pa30BAHHBIX XUMHUYECKHMH CBSI3IMU PAa3HOTO BU/IA;

® BBISBJIATH 3aBUCUMOCThH CBOWCTB BEIIECTBA OT CTPOCHUSI €0 KPUCTAITUYECKON PEIIETKH (MOHHOM,
ATOMHOM, MOJIEKYJISIPHOU, METAJNIMYECKOMN );

® XapaKTepU30BaTh XMMUYECKUE JIEMEHTBI U UX COCIMHEHHUS Ha OCHOBE MOJIOXKEHUS JIEMEHTOB B
NepPUOANYECKON crcTeMe U 0COOCHHOCTEH CTPOEHUS! UX aTOMOB;

® OMMKCHIBATH OCHOBHBIE MIPEANOChUIKN OTKpbITU [[.1. MenaeneeBbIM MepuoinuecKoro 3akoHa 1
NEePUOANYECKON CHCTEMbl XUMUYECKUX JIEMEHTOB M MHOT000pa3HyI0 HAYYHYIO e TEIbHOCTh YYEHOTO;

® XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYECHUE NIEPUOIUYECKOT0 3aKOHA U IEPUOIUYECKOMN
CHUCTEMBI XUMHUUYECKUX 35ieMeHTOB [[.1. MeHnieneena;

® 0CO3HABATh HAyYHBIE OTKPBITHS KaK Pe3yJbTaT JIUTEIbHBIX HAOIIOICHUIA, OTIBITOB, HAYYHOU MMOJIEMUKH,
MPEOAO0JICHUS TPYAHOCTEN U COMHEHHIA.

® OIpeICIATh MPUHAIICKHOCTh HEOPTAHUYECKUX BEIIECTB K OJJHOMY U3 U3YYCHHBIX KJIACCOB/TPYIIIT:
METaJlIbl 1 HEMETAJIbl, OKCUbl, OCHOBAHUS, KUCIIOTHI, COJIU;

® COCTaBJISITh (POPMYJIBI BEMIECTB 110 MX HA3BAHHSIM,

® OMpe/IENATh BaJICHTHOCTh U CTETICHb OKHCIICHUSI 9JIEMEHTOB B BEILIECTBAX;

® COCTaBJISITh (POPMYJIIbI HEOPTAHHUUECKUX COSAMHEHUI MO BAJICHTHOCTSM U CTETICHAM OKHCICHHUS
AJIEMEHTOB, a TAKXKE 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIHUIIE PACTBOPUMOCTHU KHUCIIOT, OCHOBAHUM U COJICH;
® OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUST (PU3NICCKUX U XUMHUYECKUX CBOWCTB MIPOCTHIX BEIIECTB U X
BBICIIIMX OKCHUJIOB, 00pa30BaHHBIX 3JIEMEHTaMH BTOPOTO U TPETHErO MEPHOOB;

® HA3BIBATh OOIME XUMUUYECKHE CBOMCTBA, XapaKTEPHBIE JIJISl TPYII OKCHUJIOB: KUCIOTHBIX, OCHOBHBIX,
aM(OTEPHBIX.

® Ha3bIBATh OOIME XUMUYECKUE CBOWCTBA, XapaKTEPHBIE IJIS KAXkKI0TO Kilacca BEIIECTB;

® IPUBOJIUTH MPUMEPHI PEAKIINH, TOTBEPIKIAOIINX XUMUYECKUE CBOMCTBA HEOPTAHMYECKUX BEIIECTB:
OKCHJIOB, KUCIIOT, OCHOBaHUM U COJIEH;

® OINpEENATh BEUIECTBO — OKUCIIUTEIb U BEUIECTBO — BOCCTAHOBUTENb B OKUCIUTEIBHO —
BOCCTAaHOBUTEIHHBIX PEAKIIUSX;

® COCTaBJISITh JIEKTPOHHBIN OallaHC TIO MPEITIOKEHHBIM CXeMaM PEeaKIuii;

® MPOBOJIUTH JIA0OPATOPHBIE OMBITHI, TOITBEPKIAIOIINE XUMUYECKIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX BEIIECTB;

® MIPOBOJIUTH JIA0OPATOPHBIE OMBITHI MO MOTYYSHHUIO M COOMPAHUIO Ta3000pa3HbIX BEUIECTB: BOJOPO/A,
KHCJIOPOJIa, YTIIEKUCIIOTO Ta3a, aMMHaKa; COCTABIISATh YPaBHEHUS COOTBETCTBYIONIUX PEAKITHH.
BbinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUTHCH !

® BBIIBUTATh U MPOBEPATH HKCIIEPUMEHTAIILHO TUIIOTE3bl O XUMUUYECKUX CBOMCTBAX BELIECTB HA OCHOBE MX
COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUECKHE PEAKIINHU, O XapaKTepe U MPOAYKTaxX
Pa3IUYHBIX XUMUYECKUX PEAKIUN;

® XapaKTepU30BaTh BEIIECTBA MO COCTABY, CTPOSHUIO M CBOMCTBAM, YCTaHABIMBATh IPHUYUHHO-
CJIEICTBEHHBIE CBSI3U MEK]y TaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

® COCTaBJISITh MOJIEKYJISIPHBIE U MOJTHBIE HOHHBIE YPABHEHUS 110 COKPAIICHHBIM HOHHBIM YPAaBHEHUSIM;

® IIPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCIUTEIIbHBIE WM BOCCTAHOBUTEIIbHBIE CBOMCTBA C
Y4ETOM CTEIMEeHEW OKUCIECHUS SJIEMEHTOB, BXOJISAIIUX B €r0 COCTAB;

® COCTaBJISITh YPAaBHEHHUSI PEAKIINI, COOTBETCTBYIOIIUX MOCIIEI0BATEIbHOCTH MPEBPALICHUN
HEOPTraHWYECKHUX BEIECTB PA3IUYHBIX KJIACCOB;

® BBIJIBUTATh U MTPOBEPSATH IKCIEPUMEHTAIBHO TUIIOTE3BI O PE3yJIbTaTaX BO3ACHCTBUS PA3IMYHBIX (AaKTOPOB
Ha U3MEHEHUE CKOPOCTH XUMUYECKOM PEaKInu;



® 1CII0JIb30BaTh IPUOOPETEHHBIC 3HAHUS ISl SKOJIOTMUYECKH TPAMOTHOTO TTOBEICHUS B OKpYXKaIoIIei cpere;
® 1CIIOJIb30BaTh MPUOOPETEHHBIE KITIOUEBbIe KOMIIETEHIIMY TIPU BBIITOJHEHUN POEKTOB M Y4eOHO-
UCCJIEIOBATEIbCKUX 3a/a4 110 U3YYEHHIO CBOMCTB, CIIOCOO0B MOTYUYEHUS M pacCliO3HABAHUS BEILIECTB;

® 00BEKTUBHO OLICHUBATh HH(OPMAIIHMIO O BEIIECTBAX U XMMUYECKHX MPOLIECCaXx;

® KPUTHYECKU OTHOCUTHCA K MCEBAOHAYYHOH HH(pOpMaIny, HeJ0OPOCOBECTHOM peKaMe B CPEICTBaAX
MaccoBoi nHGopMaIuy;

® 0CO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHNUN 110 XUMUHU JUIs IPAKTUYECKON JEATEIbHOCTH YEIIOBEKA;
® CO3/1aBaTh MOJICIIU M CXEMBI JUIs PELICHNUs yU4eOHbIX U MO3HABATEIbHBIX 337ay;

MOHUMATh HEOOXOUMOCTh COOIIOACHHUS IPEANUCAHUH, TPEASIaraeéMbIX B HHCTPYKIUAX O UCIOJIB30BAHUIO
JIEKapCTB, CPEACTB OBITOBON XUMHUH U AP.

® 0CO3HABaTh 3HAYCHHE TEOPETUUECKUX 3HAHUMN JJIsl MPAKTHUECKOH IeATeIbHOCTH YeJI0BEKa;

® OIKCHIBATh U3yYEHHbIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSIS JIOTUKY CUCTEMHOIO aHAJIN3a;

® [IPUMEHSTh 3HaHUS O 3aKOHOMEPHOCTSX NEPUOJNUECKON CUCTEMbBl XUMUYECKUX 3JIEMEHTOB AJIs1
00BSICHEHUS U MPEABUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

® pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTb ITOCPEICTBOM YIyOJeHus 3HaHHUI 00 uctopun
CTaHOBJICHUS] XUMUYECKOM HayKH, €€ OCHOBHBIX ITOHATHH, IEPHOJUUECKOI0 3aKOHA KaK OJHOIO U3
BaXHEHIIINX 3aKOHOB MPHUPO/IBI, a TAKKE O COBPEMEHHBIX JOCTI)KCHUIX HAYKHU U TEXHUKH.

® O0BSCHATH CyTh XUMUYECKHX IPOLIECCOB;

® Ha3bIBATh IPU3HAKU U YCIIOBUSI POTEKAHUSI XUMUYECKUX PEAKIIHII;

eyCTaHABIMBATh MPUHAIICKHOCTh XMMUUYECKOHN peakluu K ONpeAeIEHHOMY THITY IO OTHOMY U3
KJIacCU(UIIMPOBAHHBIX PU3HAKOB: 1) IO YMCITy U COCTaBY MCXOHBIX BEIIECTB M MPOIYKTOB PEaKIIH
(peakuuu CoeTUHEHMS, pa3I0KEHHS, 3aMEIIeHUs U 0OMeHa); 2) M0 BBIACICHUIO UITH TOTJIOMIEHUIO TETUIOTHI
(peakiuu 3K30TePMUYECKUE U SHIOTEPMUUYECKHE); 3) MO0 U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMUUYECKHUX
3JIEMEHTOB (OKHCIUTEbHO-BOCCTAHOBUTEIBHBIE PEAKINH); 4) 10 00pPaTUMOCTH Tpoliecca (peaKuu
oOpaTtuMble 1 HEOOpaTUMBbIE);

® Ha3bIBaTh (DAKTOPHI, BIMUAIONINE HA CKOPOCTh XUMHUYECKIX PEAKIIUH;

® Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

® COCTaBJISITh YPaBHEHHUSI SJICKTPOIUTHUYECKOM TMCCOLMALIUN KUCIIOT, IIeJI04eil, Coliei; MOIHbIEe U
COKpAIIICHHbIE HOHHBIE YPaBHEHMSI peakluii 0OMeHa; ypaBHEHHS OKHCIUTENIBHO - BOCCTAHOBUTEIbHBIX
peaKuuii;

® [IPOTHO3MPOBATH MPOJYKTHl XUMUUYECKUX peakluii o GopMysaM / Ha3BaHUSM HCXOJHBIX BEIIECTB;
OTIpeNIeNIATh UCXOJIHbIE BEIIECTBa Mo (hopMyJiaM / Ha3BaHUAM MPOIYKTOB PEaKIiH;

® COCTaBJISTh YPAaBHEHHsI PEAKIMHA, COOTBETCTBYIOLIMX MOCIEA0BATENLHOCTH («IIETIOYKE») MPEeBpalleHUH
HEOPraHMYECKUX BEILECTB PA3IMYHBIX KIacCOB;

® BBIABIIATH B ITPOLIECCE DKCIIEPUMEHTA MPU3HAKH, CBUJETEIBCTBYIOIINE O MPOTEKaHUM XUMUYECKON
peaxkuuu;

® TOTOBUTB PAaCTBOPHI C ONPEIEICHHOW MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

® OIIPENENATh XapaKTeP CPelbl BOJHBIX PACTBOPOB KUCJIOT U ILEI0YEHN 110 U3MEHEHUIO OKPACKH
UHAUKATOPOB;

® IPOBOJIUTH KaYECTBEHHbIE PEAKIINH, TIOITBEPKIAIOIIIE HAJTMUKE B BOJHBIX PACTBOpaxX BELIECTB
OTJIEIbHBIX KATHOHOB Y AaHWOHOB.

BrInTyCKHUK MOTyYUT BO3MOKHOCTh HAYUUTHCS:

® COCTaBJISITh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPaBHEHNUS 110 COKPAILICHHBIM HOHHBIM YPaBHEHHUSIM;

® [IPUBOAUTH NIPUMEPHI pEaKLUii, MOATBEPKAAIOIINX CYLIECTBOBAHUE B3aMMOCBSA3H MEKIY OCHOBHBIMHU
KJIaCCaMM HEOPraHMYECKHX BEIIECTB;

® IPOTHO3UPOBATH PE3yJILTAThl BO3EHCTBUSA PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peakIui;
® [IPOTHO3UPOBATH PE3YJILTAThl BO3JIEHCTBUS PA3IMUYHBIX (PAaKTOPOB HA CMEIIEHUE XUMHUYECKOTO
paBHOBECHS.

* TPAaMOTHO 00paIaThCs C BEMECTBAMH B ITOBCETHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOAUMOCTH COOJIIOICHUS TIPABHIT IKOJIOTUYECKU 0€30M1acCHOTO MOBEACHHSI B OKPY KO
MPUPOJHON Cpelie;

* IOHUMATh CMBICI U HEOOXOIMMOCTh COOMIOACHUS MIPEANUCAHUH, TPEATIaraéMbIX B MHCTPYKIUSIX TIO
WCITOJTH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH H JIP.;



* HCIIOJIB30BATh MPHUOOPETEHHBIEC KIIFOUEBbIE KOMIIETEHTHOCTH TPU BHITIOJTHEHUH UCCIIEIOBATEIECKUX
MIPOEKTOB TI0 U3YUYEHUIO CBOMCTB, CIIOCOOOB MOJYyUYCHUS U PACTIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHHKATHUBHYO KOMIIETEHTHOCTh, UCITOJb3YsI CPEICTBA YCTHOM U MUCbMEHHOU
KOMMYHHUKAITUHU TIPH paboTe ¢ TEKCTaMH YUEeOHMKA U JOTIOTHUTEILHOMN JIUTEPATYPOM, CIPABOYHBIMH
Ta0IUIIaMU, IPOSBIIATh TOTOBHOCTD K YBOXKCHHIO MHOM TOYKH 3PEHUS MPU OOCYKICHUHU PE3YJIHTATOB
BBITIOJITHCHHOU PabOTHI;

* 00BEKTHBHO OIICHUBATH MH()OPMAIIHIO O BEIIECTBAX M XUMUYECKHUX MPOIECCaX, KPUTHUECKA OTHOCUTHCS K
TICEeBIOHAYYHON MH(MOPMAIUH, HETOOPOCOBECTHOM peKIaMe, Kacarolehncst UCIIOIb30BaHMsI PAa3IMUHBIX
BECIIIECTB.

* 0OCO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHUU JJI MPAKTUYECKON AEATEILHOCTH YETIOBEKA;

* OMUCHIBATH U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, TPUMEHSISI IOTUKY CUCTEMHOTO aHAIN3a;

* IPUMEHSITh 3HAHUSA O 3aKOHOMEPHOCTAX MEPUOIUYECKON CUCTEMbI XUMHUECKUX AJIEMEHTOB JIJIS
O0OBSICHEHUS U TIPEJIBUICHHS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETCHTHOCTD ITOCPEICTBOM YIIIyOJICHHs 3HAaHUH 00 UCTOPUHU
CTaHOBJICHUSI XUMHYECKOM HAyKH, €€ OCHOBHBIX NIOHATHI, IEPUOINYECKOTO 3aKOHA KaK OJTHOTO U3
BOKHEHIIINX 3aKOHOB MIPUPOJIbI, & TAKKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKU U TEXHUKH.

* COCTaBJISATh MOJICKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM YPABHEHHUSIM;

* IPUBOJIUTH MIPUMEPHI PEAKLINI, TOATBEPKIAIOIIMNX CYIIECTBOBAHUE B3AUMOCBI3U MEK/y OCHOBHBIMU
KJIACCaMU HEOPIraHUYECKUX BELIECTB;

* POTHO3UPOBATH PE3YIBTATHl BO3JCHCTBHS PAa3NUYHBIX (DAKTOPOB Ha U3MEHEHUE CKOPOCTU XMMHYECKOMN
peaKkuuu;

* IPOTHO3UPOBATH PE3YIbTAThl BO3ACHCTBUS PAa3IMUHBIX (DAKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.
* IPOTHO3UPOBATh XMMHUYECKNE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBA U CTPOCHMUS;

* IPOrHO3UPOBATh CIIOCOOHOCTD BEIIECTBA MPOSBIIATH OKUCIUTEIbHBIC HIIM BOCCTAHOBUTEIBLHBIC CBOMCTBA C
YYETOM CTEIEHEN OKUCIICHHS AJIEMEHTOB, BXOIAIINX B €r0 COCTAB;

* BBISIBJISITH CYILIECTBOBAHME T€HETUUECKOU B3aMMOCBSA3U MEX1Y BEIIECTBAMU B PsIIy: IPOCTOE BEUIECTBO —
OKCHJ] — TUAPOKCU — COJIb;

* OPraHU30BbIBATh, IPOBOJUTH YUEHUUECKHE MPOEKTHI IO UCCIECOBAHUIO CBOMCTB BEIIECTB, UMEIOLIUX
BAKHOE MPAKTUYECKOE 3HAUCHUE.

* IeNaTh YMO3aKII0YeHNs (MHAYKTUBHOE U 110 aHAJIOTHH) U BHIBOJIBI HA OCHOBE apryMEHTAIIUU.

COILEPKAHUE KYPCA XUMHHU B 11 KJIACCE
Tema 1. Ilepuoauyeckuii 3aKoH u crpoeHue atoma (64)

Cmpoenue amoma. ATOM - ClOXHasg dYacTHLA. SApo aroma: HpPOTOHBI M HEWUTpOHBL. M30TOmBI.
DJIeKTPOHBI. JJEKTPOHHAs 000/I04Ka. DHEpreTudeckuit ypoBeHb. OpOutamu: S u p, d-opoumanu.
Pacnipenenenue 37I€KTPOHOB MO SHEPreTUUYECKUM YPOBHSAM U OpOMTAISAM. DJIEKTPOHHBIE KOHQUTYpalUH
aTOMOB XMMMUYECKHUX 2JIEMEHTOB. BajeHTHbIE BO3MOKHOCTH aTOMOB XMMHYECKUX 2JIEMEHTOB.

Ilepuoouueckuii 3axon u cmpoenue amoma. COBPEMEHHOE TOHATHE XHMHYECKOTO JIJIEMEHTA.
CoBpemenHast (opMyIMpOBKa MEPUOANYECKOT0 3aKoHa. [IprunHa MepuoguYHOCTH B M3MEHEHHUU CBOWCTB
XUMHUYECKHUX 3J1eMeHTOB. OCOOEHHOCTH 3allOIHEHHs SHEPreTUYECKHX YPOBHEH B 3JIEKTPOHHBIX 000JI0YKaX
aTOMOB MEPEXO/IHBIX AIEMEHTOB. DJIEKTPOHHBIC CEMEICTBA AJIEMEHTOB: S- U p-aemenmsl; d- u f-o1emenmeoi.

Omxpoimue /I H. Menoeneegoim Ilepuoouueckozo 3akona. BaxHeWne NOHATUS XHUMHH: aTOM,
OTHOCHTEIIbHAs aTOMHas 1 MoJsieKyJisipHas Macebl. Otkpeitue . 1. MenneneeBbim Ileproanueckoro 3akoHa.
[lepuonnyeckuii 3akoH B hopmynuposke . V1. Menaeneesa.

Ilepuoouuecxkas cucmema J]. U. Menoeneesa. llepuogmueckass cucrtema JI. 1. MenneneeBa kak
rpapuueckoe OTOOpaKEHHE IMEePUOAMYECKOrO 3aKoHA. Pa3nuyHble BapuUaHTHl NEPUOIUYECKON CHUCTEMBI.
[Iepuonp! u rpynnel. 3HaYEHHUE MEPUOANIECKOTO 3aKOHA U TEPUOTUUECKON CUCTEMBI.

Jemoncrpanuu. Pazniunsie popmsl [lepruoanueckoii cucremsl 1. . Menneneesa.

Tema 2. Ctpoenue BemecTBa. /[ucnepcubie cucreMbl u pacTBopsbl (144)

Kosanenmunas xumuueckas céa3b. IloHsATHE O KOBaleHTHOH cBs3u. OOmias >IEKTpOHHAs Mmapa.
KpaTHOCT KOBaJ€HTHOW CBS3U. OJEKTPOOTPHIATENBFHOCTh. KoBajneHTHas ToOJsApHAs W KOBAJICHTHAs
HENoJsIpHasi XUMHUYeCcKue CB3M. OOMEHHBII W JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl O0Opa30BaHHUS



KOBAJICHTHOM CBsi3U. BeliecTBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOTO CTPOCHHs. 3aKOH IIOCTOSIHCTBA
COCTaBa JIJIs BEIIECTB MOJIEKYJIIPHOTO CTPOEHUS.

Honnas xumuueckaa ceéaszv. Katnonsl u aHuoHbl. MoHHasa cBsi3p M ee cBoiicTBa. MoOHHas cBs3b Kak
KpallHUM ciy4ail KOBAJICHTHOM MOJISIPHOM CBSA3H.

Memannuueckasa xumuyeckas céa3b. O0mue pu3ndecKrue cBOMCTBa MeTayuioB. CIUIaBhbl.

Booopoonas xumuueckas cea3p. BomgoponHas cBs3b Kak OCOOBI cilydail MEXMOJIEKYJISPHOTO
B3auMoJIeiicTBUA. MexaHu3M ee 00pa30BaHMA U BIMSHUE HA CBOMCTBA BEIIECTB (HA PUMEPE BOJBI).

Aepecamuvie cocmosinusi  eewjecmsa. l'a3pl. 3akoH ABoraapo uisi Ta3oB. MOJSIpHBIE  00beM
ra3000pa3HbIX BeHIeCTB (TIpH H. V.). JKUAKOCTH.

Tunvr kpucmanauueckux pewemox. Kpucrainuueckas peurerka. FloHHbIe, METAIIIMYECKNE, aTOMHBIE U
MOJICKYJISIPHBIC KPUCTAIUTMYCCKUE PEHIeTKH. AJUTOTpornusi. AMOp¢HBIC BEIIECTBA.

Yucmuie sewyecmea u cmecu. CMECH M1 XUMUYECKHE COEANHEHUS. | OMOT€HHbBIE U F€TEPOre€HHbIE CMECH.
MaccoBasi u oObeMHasi JTOJIW KOMIIOHEHTOB B cMecH. MaccoBas nossi mpumeceid. Pemenuwe 3amad Ha
MacCOBYIO JJOJIIO IPUMECEH.

Hucnepchvle cucmemot. Tlonsatue aucrnepcHol cuctembl. JlucrepcHas ¢a3za U JUCTIEPCHOHHAS Cpefa.
Knaccudukanus JucrepcHbIX CUCTEM.

JdeMoncTpanun. Mojenb KpUCTAJUIMYECKON peleTKy xyuopuaa Hatpus. OOpas3ipl MUHEPAIOB ¢ MOHHOU
KPUCTAITMYECKON PEIIeTKOM: KalblUTa, raiuTta. Moaenu KpUCTaJUIMYECKUX PEIIETOK «CyXOro Jbaay (Wiu
fiona), anmasa, rpadura (wim KBapua). Mojenb MoiisipHOro oObema ra3oB. Koiuleknus ruractMace u
BOJIOKOH. OOpa3ipl HEOPraHUYECKUX moauMepoB. Moaenu mosekyn 6enkoB u JJHK.

JlabopaTopHble ONbITHL. 1. 3HAKOMCTBO C KOJUICKIIUSMHM MHUIIEBBIX, MEAUIIMHCKUX U OMOIOTHYECKUX
reneit u 3o1nei. 2. [lomyuenue komiougHoro pactsopa xiopuaa xenesa (I11).

Tema 3. Xumuueckue peakuuu (124)

Knaccugpurayusa xumuyeckux peaxyuti B OpPraHMYECKON U HEOPraHUYECKOW XUMUU: 110 YUCITY U COCTaBY
pearupyoomux BEIIECTB; MO0 M3MEHEHUIO CTENEHEW OKHMCICHHUS SJEMEHTOB, OOpa3yIolIMX BEIIECTBA; IO
TerioBoMy 3¢dekty; mno (a3oBOMy COCTaBy pearupyrollux BELIECTB; MO YYacTHUIO KaTanau3aropa; IO
HaIPaBJICHUIO; 10 MEXaHU3MY MTPOTEKaHUSI.

Tennosoti 3ppexm  xumuueckoui peaxyuu. Temmora oOpa3oBaHus BemlecTBa. 3akoH [ecca.
TepMoxuMuueckre ypaBHEHHS. BO3MOXKHOCTh MPOTEKAHHUS XMMHUYECKOW pEakIMd Ha OCHOBAHWU 3aKOHOB
XUMHUYECKON TePMOJAUHAMUKH.

Cropocmb  xumuueckou peaxkyuu. CKOPOCTh TOMOTEHHBIX U TETEPOTE€HHBIX pEeaKIui. DHeprus
aKkTUBaluU. BrusHue pa3nuuHbiX (PaKTOPOB HA CKOPOCTh XUMUYECKOM peaKIUu: MPUPOIBl U KOHIIEHTPALIUU
pearupyoomux  BEIIeCTB, IUIOMIAJAX  CONPUKOCHOBEHUSI PEArupYIOMIMX  BEIIECTB, TEMIIEPATYPHI,
KaTanau3aTopoB. [ OMOTE€HHBIN U TeTepOreHHBIN KaTaaus3.

Kamanuz. llonstne o Karanu3aTope M MexaHH3Me ero JedcTBus. {depMeHThI-OMOKaTalInu3aTopsbl.
WHruOuTOpHl U KaTaTUTHYECKUE SBL.

Obpamumocms xumudeckux peakyui. O0paTuMpie 1 HEOOPATUMbIE XUMUYECKHE PEAKIIUU. XUMHUECKOe
paBHOBecHe. YCIIOBUs cMelleHus] XxuMudeckoro paBHoBecus. [Ipunnun Jlelllarense. 3akoH neiicTByOMUX
Macc JJI1 paBHOBECHBIX cucTeM. KoHcTaHTa paBHOBECHS.

OxucnumenvHo-6occmanogumenvuvle  peakyuu. OKUCIUTENM U BoccTaHoBHUTeNnd. CocTaBieHHE
ypaBHeHuir OBP MeTo10M 251eKTpoHHOTO OanaHca. IIEKTPOJINU3 pacTBOPOB M PACIIIIaBOB.

Teopus snexmponumuyeckou ouccoyuayuu. DIEKTPOIUTHI U HEIIEKTPOIUTHL. DIEKTPOTUTHYECKAS
auccoruansa. MexaHu3M JUCCOIMAIIMM BEIIECTB C Pa3IMYHbIM THIOM CBsi3u. CuiibHBIE W ciiaObie
anekTponutbl. OcHoBHble TonoxkeHuss TOJ[. KauecTBeHHBIE peakiuu Ha HEKOTOpPhIE HOHBL. MeToJbl
OnpeAeseHus KUCIOTHOCTHU cpefbl. Jucconunanys Boabl. BomopoaHbiil mokasaTeb.

T'uoponus. Tlonstue «runponusy». ['uaponn3 opraHMuecKux BellecTB. buonorndeckas poiab THAPOIU3a B
OopraHu3Me 4YelioBeka. Peakiuu ruaponun3a B MPOMBIIUICHHOCTH. ['uaponu3 coneit. ['maponus kapOumos,
CUIIULIUIOB, (pochuaoB.

JdemoHcTpauuu. AJUIOTpOIHBIC TIpeBpamieHus cepbl U docdopa. Peaknuu, naymme ¢ odpazoBaHuEM
ra3a, ocajJka WIM BOJABI. V3yueHHe 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaklWd OT KOHIEHTPAIUU
BEIIIECTB, TEMIIEpaTyphl (B3aMMOJICUCTBHE THOCYIb(aTa HATPUA C CEPHON KHCIIOTOM), MOBEPXHOCTU
COTPUKOCHOBEHHMSI BEILIECTB (B3aMMOJCHCTBUE COJSTHOW KUCIOTHI C TpaHyJaMHU M MOPOIIKAMH aTOMUHUS
uin nuHKa). Kopposus xkenesa B BOAHOU Cpelie C ypOTpOnuHOM U 0e3 Hero. UHIUKaTOphl 1 M3MEHEHHUE WX
OKpPACKH B pa3HBIX Cpeiax.



JlabopaTopHble onbIThl. 3. PasnokeHue mepokcujaa Boaopoaa ¢ mnomoibio okcuaa menu (1) u
karanasbl. 4. 3HakoMcTBO ¢ Kojuieknueir CMC, copeprkamiux H3UMBIL. 5. Peakmuu, uaymme ¢ o0pa3oBaHHeM
ocajika, ra3a WiIM BOJbI JJIsI OPraHUYECKUX M HEOPraHUYECKHX OJJIEKTPOIUTOB. 6. Paznuunbie ciayuyau
ruapoan3a coyeid. MccnenoBanue cpesibl pacTBOPOB C MOMOIIBI0 MHAUKATOPHON OyMarmy.

KonTponpHas padora Ne 1 mo teme: «TeopeTnueckrue OCHOBBI O0IIEH XUMUM)

Tema 4. BenrecrBa u ux cBoiicTBa (324)

Knaccughuxayus meopeanuueckux eewyecms. Ilpocteie U cioxkHble BemecTBa. OKCUIBI, THIPOKCHIBI
(ocHOBaHMsI, KUCIOPOACOAEpKAIIUe KHUCIOThI, aM(OTepHbIE TUAPOKCUIBI). KHCIOTHI, OCHOBAaHHUS, COJIH.
[ToHsiTHE O KOMIUIEKCHBIX COJISIX.

Knaccugpurayusa opeanuueckux sewecms. YrieBoJgopoibl, ux kinaccuduxamus. M3omepus. I'omomnorus.
[IpousBoaHbIE YTIAEBOAOPOAOB: TaJOTCHAIKAHBI, CIHUPTHI, (PEHONbI, adbJETHIbl U KETOHBI, KapOOHOBBIE
KHUCJIOTBI, TpPOCThIe M CJHOXHBbIe >(Qupbl. HutpocoenuHeHus, aMuHbl, aMHUHOKHUCIOTHL. IloHsTHE 00
AJIEMEHTOOPTraHUYECKUX COEITUHEHUSX.

Memannwi. Ilonoxenue wmeramioB B IICXD JI. WM. MengeneeBa. Meramudyeckas cBs3b. OOmue
¢u3nueckre CBOWCTBA METAJUIOB. XMMHUYECKHE CBOMCTBA MeTaioB. OKCHIBI U THAPOKCHIBI MEPEXOIHBIX
METaJUIOB. 3aBUCUMOCTh UX CBOMCTB OT CTENEHU OKHUCJIEHUs MeTauia. Kopposus: mNpUUMHBI, MEXAHU3MBbI
IIPOTEKaHUs1, CIOCOObI MPEAOTBPAILECHUS.

Hememannwi. Tlonoxenue HemetrauioB B I[ICXD JI. M. MenaeneeBa. Kondurypamus BHeIHero
AJIEKTPOHHOI'O CJI0sl HeMmeTayuioB. [IpocThie BelecTBa HeMETaJIbl: CTPOEHME, (PU3MYECKHE CBOMCTBA.
XumHuueckue CBOMCTBA. BakHeillne OKCHUIbl, COOTBETCTBYIOIIME WM THUIPOKCUIBI U BOJOPOJHBIE
COEIMHEHUS! HEMETAJIOB.

Oxcuovl. CTpoeHue, HOMEHKIIaTypa KiaccuuKalus U CBOWCTBA OKCHIOB. BaxkHelne npeacTaBuTenu
aTOro Kiacca. [Iepokcuusbl.

Kucnomei. CTpoeHne, HOMEHKIATypa, Ki1accuduKaliys U CBOMCTBa KUCIOT. BaxkHelue npeacTaBuTenu
3TOro Kjacca. OcoOOEHHOCTH CBOMCTB CEPHOM U a30THOM, MypaBbUHOM U YKCYCHOM KUCIIOTBI.

Ocnosanusa. CtpoeHHe, HOMEHKIATypa, Kiaccuukamus U CBONCTBAa OCHOBaHUN. PacTBopuMbie H
HEpacTBOpUMbIE OCHOBaHUS. Baxknelimme npeacraBurenu kinacca. OCOOEHHOCTH OPraHMYECKUX OCHOBAHUM.

Ampomepnvie coeounenus. AMGPOTEPHOCTb OKCHAOB U THAPOKCHUAOB TEPEXOJHBIX METANIOB H
ATIOMUHUS: B3aUMOJIEWCTBUE C KHCIOTaMHU U IneiaoyamMu. AM(OTEpHOCTb aMHUHOKHUCIOT, OOpa3oBaHuE
MENTU/IO0B.

Hemoncrpauuu. Komnexkumst «Krnaccudukaruss HeopraHuueckux  coenuHenwit». [lomyuenue
KOMILJIEKCHBIX OPTaHWYECKUX M HEOPraHUYECKHX COeAMHEHUH. JleMOHCTpalus CyXuxX KpUCTaJUIOTUIPATOB.
Komnekuus «Knaccudukanus opraHu4eckux coeqnHeHuin». Moienu KpucTalIndecKuX penieTok MeTaoB.
Konnekuust MeTanioB ¢ pa3HbIMH (pU3nUecKHUMH CBOMcTBamMu. Koppo3us METauioB B pa3MUYHbBIX yCIOBUSIX
U MeToAbl 3amuThl oT Hee. ['openue cepsl u ¢ocdopa. Bosronka ioga, pactBopeHue ioga B CIHUPTE.
B3aumopeiicTBue aMMHaka u METUJIAMHUHA € XJIOPOBOJOPOAOM U BOJOM.

JlabopaTopubie onbIThl. 7. O3HaKOMJIeHHE ¢ oOpa3llaMu TPEACTaBUTENCH pa3HbIX KIACCOB
HeopraHudyeckux BemecTs. 8. KauectBennsle peaxiuy Ha nonsl Fe?* u Fe3*. 9. Oznakomnenue ¢ o6pasmnamu
IpeCcTaBUTENeH pa3HBIX KIaccoB opraHudeckux BemecTB. 10. B3anmMoneiicTBre MeTamioB ¢ pacTBOpamMH
KucToT U coneil. 11. O3HakoMIIeHHe ¢ KOJUIeKIUen py.

KonTpoasnas pabora Ne 2 o teme: «Heoprannueckue Beriectsa

Tema S. XuMHYeCKHH NPAKTHKYM

IMpakTnyeckas padora 1. «Ilomyuenue, coOrpaHue U pacrio3HaBaHue ra3oBy 2. «Permenne
HKCIEPUMEHTAIBHBIX 33/1a4 Ha UICHTH(PHUKAINIO OPTaHUYECKUX U HEOPTaHMUECKUX BELIECTBY



YuedHo-TemaTtuuecknii miaun (11 kiaacc) 6a30BbIi

Ne TEMA KOJIM4YECTBO B TOM YUCJIE
n/m 1ACOB YPOKH | IIPAKTUUECKHUE KOHTPOJIBHBIE
PABOTBI PABOTBI

1 CTPOEHUE ATOMA nulo 6 1
[NEPUOINYECKUN 3AKOH
J.1. MEHJIEJIEEBA

2 CTPOEHVE BEILECTBA 14 14 1

3 XUMHNYECKUE PEAKLITUU 12 12 1

4 BEILECTBA " ux | 32 32 1
CBOICTBA

5 XUMUYECKUU [TIPAKTUKYM | 4 4 4
BCEro: 68 68 4 4




CucreMa OLEHKH JOCTHKEHUS IVIAHUPYEMbIX Pe3y/1bTaToB
Llenu oneHMBaHUS y4EOHBIX pe3yJIbTaTOB:
1. MoTuBHpoBaTh 00yUaromerocs Ha IejieHanpaBIeHHOe 00yUCHHE;
2. ®opMHpOBaTh CAaMOOLIEHKY 00yUaroIIerocs 1 MoAJepKUBaTh €ro B BbIOOpE fanbHENIen
00pa3oBaTeNIbHONW TPAeKTOPHH;
3. HampaBiisiTh 1€ATENbHOCTh YUUTENS HA OKa3aHUE MOAJEPKKU 00yJaromeMycsi B €ro 00y4YeHUH U
MHIUBU1YyaJIbHOM Pa3BUTHH;
4. ObecrieunTh OOPATHYIO CBSI3b.
IIpu onennBaHuu odyyawmuxcs 11-x KiIaccoB MCNoJib3yeTcsl NATHOAIbHAS CHCTEMA:

OTMeTKy «5» (COTJIIMYHOY) MONTydaeT 00ydaromIUNCs, €CIIM €ro YCTHBIM OTBET, MMChbMEHHas paboTa,
IPAKTHYECKasl JEATENbHOCTh WM €€ pe3yibTaTbl SIBJSIOTCS NPABWIBHBIMU U IOJIHBIMM, JIOTHUHBIMH H
OCMBICJICHHBIMHU; B ITPAKTUYECKOHN JEATEIbHOCTU IPOSIBIIETCSI CAMOCTOSTENBHOE U TBOPUECKOE IPUMEHEHUE
3HAHUM.

OtmeTKy «4» («XOpoIl10») MOoJyyaeT 00ydaroUuiics, ecau €ro YCTHhIM OTBET, MMCbMEHHas paboTa,
IPAKTUYECKAsl JI€ATEIbHOCTh WM €€ pe3yibTaThl SBJISIOTCSA, B OCHOBHOM, IPaBWJIBHBIMH, JIOTUYHBIMU U
OCMBICJICHHBIMH, HO HEMOJHBIMHU WJIM UMEIOTCS HE3HAUUTENIbHbIE OIMOKH, B IPAKTUUECKON IeSITEIbHOCTH B
OTpeIeIEHHON CTETIEHU OTCYTCTBYET CAMOCTOATENbHOCTb.

Otmetky «3» («YHOBJIETBOPUTEIHLHO») TIOJNy4aeT OOYYarOIIUIiCs, €CIM €ro YCTHBIA OTBET,
NUCbMEHHass paboTa, MpaKkTUYecKas JAESITEIbHOCTb WM €€ pe3yJbTaThl SBISIOTCA, B OCHOBHOM,
NPaBUIbHBIMH, OCHOBHBIE YMEHUS NMPUOOPETEHbI, HO HMMEIOTCS TPYAHOCTU NpPU NPUMEHEHUHM 3HaHUH B

HpaKTquCKOﬁ ACATCIIbHOCTH. O6yqa101ueMyc;1 HeO6XOI[I/IMO PYKOBOACTBO U HAIIpaBJICHUC.



OnenuBanmne yCTHBIX OTBETOB

Ot1MeTKa «5» CTaBUTCS B Cydae:
1. OGyuaromuuiicss moka3bplBaeT ITyOOKO€ U TOJIHOE 3HAaHWE W MOHMMAaHHE BCEro o0beMa MPOrpaMMHOIO
MaTepUualia; IMOJHOE MOHHUMAHHUE CYUIHOCTM PACCMATPUBAEMBIX IOHATHH, SBJICHUWA, 3aKOHOMEPHOCTEH,
TEOPHIA, TOATBEPHKIAET OTBET KOHKPETHBIMH IPUMEpaMu, (pakTaMu, COOTI0AAET KyIbTYPY YCTHON peyH.
2. OOGyuarouuiicss AeMOHCTPUPYET YMEHHs BBIICNATH IJIaBHBIC MOJIOKEHUS B M3YYEHHOM Marepuale, Ha
OCHOBaHMHU (DaKTOB U MPHUMEpPOB 0000mIaTh, JeNaTh BBIBOJABI, YCTaHABIMBATh MEXKIPEIMETHBIE U
BHYTPUIIPEIMETHBIE CBSI3U, TBOPYECKHM IIPUMEHSET IIOJYYEHHbIE 3HAHUS B HE3HAKOMOW CHUTYallMU;
coOiroaaeT KylabTypy YCTHOH pedH.
3. Obyyaromuiics caMOCTOSITENIBHO U 0€30IIMO0YHO MPUMEHSET MOTYUYCHHbIC 3HAHUS B PEIICHUH MPoOiieM
Ha TBOPYECKOM YpPOBHE, JI0MyCKaeT He 0oJiee OJJHOTO HeoueTa, KOTOPhIN caM HCIPaBJIseT MOCie 3aMeUaHus
YUUTESL.

OtmMmeTka «4» CTaBUTCS B CiIyYae:
1. OOyuaromuiicss JEMOHCTPUPYET 3HAHUE BCEro M3YyYEHHOTO MPOTrpaMMHOro marepuana. Jlaet mojaHbId U
MIPaBUJIbHBIN OTBET HA OCHOBE M3YYEHHOT'O Marepuaa, ONpeaeIeHIe OHITHH, JOIyCKAeT HE3HAYUTEIbHbIE
OMMOKH ¥ HEJAOYEThl NPU BOCHPOHM3BEACHUH H3YYEHHOI'O MaTepuana, HETOYHOCTH IPH HCIOIb30BAHUH
HaYYHBIX TEPMHHOB WJHM B BBIBOJIaX, OOOOIICHHUSX; MaTepHal H3JIaraeT MOCJIeNOBATEIbHO, MPU 3TOM
JOMyCKaeT OAHY HErpyOyro omuOKy wiau 1-2. peueBbIX HeloueTa, HOCaM HCIpPABIISAET MX MPHU 3aMEUYaHUU
YUMTEISA; 1aeT MOJIHbIE OTBEThI HA JOMOJHUTEIbHBIE BOIIPOCHI YUUTEIIS.
2. OOyuarouuiicss AeMOHCTPUPYET YMEHMs BBIACNATH IVIaBHBIC IOJIOKEHUS B M3YYEHHOM Marepuaje, Ha
OCHOBaHUU (HaKTOB U MpPHUMEPOB 0000IIaTh, JI€1aTh BBIBOJABI, YCTAaHABIMBAaTh BHYTPUIIPEIMETHBIE CBS3H,
OPUMEHSTH MOJyYeHHbIE 3HAHUS Ha MPAaKTHUKe, COOJII0aeT MpaBuia U HOPMBbl YCTHON pedH, HO JOMYyCKaeT
OJIHY OIIMOKY Wi 1-2 HeoueTa, KOTOpbIe caM MCIIPABIIseT MOCIe 3aMEeYaHHsl yUuTes.
3. OOyuaromuiics He 00Ja1aeT TOCTAaTOYHBIM HABBIKOM PabOThI CO CIIPAaBOYHOM JUTEpaTypOid, yUeOHUKOM,
JPYTMMH UCTOUYHMKAMHU (TIPaBUIILHO OPUEHTUPYETCS, HO padOTaeT MEAJICHHO).

OtmeTka «3» CTaBUTCS B Cllydae:
1. 3HaHMe M YCBOGHHME MaTepuajla y4YallUMCs HAaXOJUTCd Ha YPOBHE MHUHUMAIBHBIX TpeOOBaHUIA
IPOrpaMMbl, O0YYaIOLIUIICS UCIBITHIBACT 3aTPYJHEHUE IPU CAMOCTOSITEIbHOM BOCIIPOU3BEICHUH YUE€OHOTO
MaTepuana, TpeOyeTcssi He3HAuuTesbHas TIOMOINb MpenojaBaresis; ydeOHBIH Marepuan H3Jjaraer
HEIOCJIEeI0BaTeNbHO, PparMeHTapHO, HECUCTEMATU3UPOBAHHO.
2. OOyyaromuiicss JAEMOHCTPUpPYET yMeHHe padoTaTh Ha YPOBHE BOCIPOM3BEIEHUS, BO3HHMKAIOT
3aTpyIHEHUS IIPU OTBETAX HA BUJIOM3MEHEHHBIE BOIIPOCHI.
3. Hanuume rpyOoi oOmMOKM, HECKOJBKUX HErpyObIX HpH BOCHPOM3BEICHUHM H3YYEHHOIO MaTepuana,
HE3HAaYUTeNbHOE HeCOOI0/IeHIe OCHOBHBIX MPaBUII KYJIbTYPhl YCTHOM pedH.
4. OOyudaronuiics UCIBITBIBAET 3aTPyIHEHHs] B MPUMEHEHUU 3HAHUH, HEOOXOIUMBIX Ul pELIeHUs 3a/1ad
pa3MYHBIX THUIIOB, B IOJATBEPKIECHUU TEOPETHUECKUX IIOJOKEHUH KOHKPETHBIMHU IIpUMEpaMU WIH B

MOATBEPKICHNH KOHKPETHBIX IPUMEPOB IPAKTUYECKUM IPUMEHEHUEM TEOPUH.



5. Ha Bompocs! yunTens o0y4arouuiics OTBeUaeT HEMOJIHO, BOCIIPOU3BOIUT CO/IEp)KaHUE TeKCTa yueOHUKa,
HO HE/I0CTaTOYHO IIOHUMAET OTAEIbHbIE MOJI0XKEHUs TeKcTa. Jlomyckaet mpu oreere 1-2 rpyObie OMIMOKH.

OTMeTKa «2» CTaBUTCS B CIydae:

1. 3HaHMe W ycBOGHHME MaTepuaa ydalluMcs HaXOIUTCS Ha yYpOBHE HIKE MHUHUMAJIbHBIX TpeOOBaHMIA
OpOTrpaMMbl, OOYYaIOUIMICS WMEET OTIENbHbIE MPEICTaBICHUs 00 HM3YYCHHOM MaTepuaie, He yMeeT
IPUMEHSATh UX K PEILICHUIO KOHKPETHBIX BOIIPOCOB U 3a/1a4.

2. Y o0yuaroiierocsi OTCyTCTBYeT yMEHUE pabOTaTh HA YPOBHE BOCIPOU3BEACHNUS, BO3HUKAIOT 3aTPyIHEHUS
IpY OTBETaX Ha CTAaH/IAPTHBIC BOTPOCHI.

3. Obyuarommiicst omyckaer 6osee 2-X OMMOOK MPU BOCIIPOU3BEACHNN U3yUYEHHOTO MaTepHaja Uil OTBETE
Ha IIOCTaBJIEHHBIN BOIPOC; OTMEUYAEeTCs 3HAUNTENIbHOE HECOOII0IEHHE OCHOBHBIX MTPABUJI KyJIbTYphl YCTHOM
peun.

OneHuBaHue KOHTPOJIbHBIX M CAMOCTOSITEJILHBIX PadoT:

OtmeTka «5» cTaBUTCS, €ClIM OOYyYarOLIUMCS: - BBIIOJHUI paboTy Oe3 OmMOOK M HEJ0YETOB;
JIOITyCTUII He 0oJiee 0IHOTO HeJ0YeTa.

OTMmeTka «4» CTaBUTCSA, €CIU 00YyYarolUiics BBIIOIHUI paboTy HMOJHOCTHIO, HO JOMYCTWI B HEH: -
He OoJiee 0JTHOM HerpyOOl OMMOKU M OJHOTO HEJ0YETa; - WK He 00JIee IBYX HEA0UYCTOB.

Otmerka «3» CTaBUTCS, €CiiM OOYYArOIIMKCS TPABWIIBHO BBITIOJHWI HE MeHee 2/3 paloThl miH
JOIYCTHII: - He OoJiee IBYX IpyObIX OMIMOOK; - UK HE Oosee oJIHOM rpyOoit u oHOM HerpyOoil omuoku 1
OJTHOTO He/04YeTa; - WM He OoJiee ABYX-TpeX HerpyObIX OHIMOOK; - WM OJHOM HerpyOoil ommOKHU U Tpex
HEJIOYETOB; - MJIM MIPH OTCYTCTBUU OIIMOOK, HO MPH HAIMYHUU YETHIPEX-TISITH HETOUETOB.

OTMmeTka «2» CTaBUTCS, €CIAU OOYYAIOIIMICS: - JOMYCTHJI YHCJIO OIMMHUOOK W HEJ0YETOB
IPEeBOCXOJIAIIee HOPMY, IPU KOTOPOHl MOXKET ObITh BBICTaBJI€HA OLEHKA «3»; - WINM €CIIM NPaBUIBHO
BBITTOJIHUJI MEHEE MOJIOBUHBI Pa0OTHI.

OTMeTKy «2» («HEIO0CTaTOYHO») MOTydyaeT 00yUaroluics, eCIM B €r0 YCTHOM OTBETE, MMCbMEHHOM
pabote, MpaKTUYECKON ACATEIBHOCTH WK €€ pe3yIbTaTaX UMEIOTCS CYIIECTBEHHBIE HETOCTATKH U OIITHOKH.
OOyuaromuiics I0MycKaeT MHOTO COAEP)KaTeNbHBIX OUIMOOK, HE B COCTOSHUHU MPUMEHSTh 3HAHUS JaKe B

CJIydac pyKOBOACTBA M HAIIPABJICHUS.

CnHCOK MTOTOBBIX IVIAHUPYEMBIX Pe3yJIbTaTOB

IInanupyemMble peJbTaThl HA KOHELl Y4eOHOT 0 JTansl Crnoco0bI OLeHKH
roaa (popmupoBanus
OCBOEHBI: TEMBI CTPOCHUS aTOMA U MEPUOTNIECKUIA KOHEII OKTSOps KOHTpOJIbHAs paboTa
3aKOH
OCBOEHBI: OCHOBHBIE CBOMCTBA KJIaCCOB KoHell (heBpas KOHTpOJIbHAast paboTa

HEOpPraHMYecKuX coequHeHuit 1-7 rp

OcBOEHBI: CBOMCTBAa METANIOB M HEMETAJJIOB KOHEI[ anpes KOHTpOJbHas paboTa

OCBOEHBI: OCHOBBI XUMUYECKON TEXHOIOTHHI KOHCII Mas KOHTpPOJIbHAaA pa60Ta




I'padux oueHOYHBIX MePONIPUATHIH

OKTSI0pb (pespannb anpeJjb Mai

KOHTPOJIbHAS 10 TEME | KOHTpOJIbHAs paboTa 1o TeMe | KOHTPOJbHAs padoTa | KOHTPOJbHAs paboTa 1o
«CTPOEHHE aTOMa U | «OCHOBHBIE CBOMCTBA KJIAaCCOB | IO TEME «CBOMCTBA | «OCHOBAaM XHMUYECKOM
MEePUOUYECKHIA HEOPraHMYECKUX COCAMHEHUN METaIJIOB U TEXHOJIOTUI

3aKOH» 1-7 rpynnen» HEMETAIIJIOB»

Y4yeOHO — MeTOANYEeCKOe o0ecreueHue

1.Cranmaptsl BToporo nokosenus [Ipumepnsie nporpammsl o npeameram  Xumus 10-11 knace M:
«IIpocsemenuey, 2022.

2.T'abpuensan O.C. [Iporpamma kypca xumun 11t 10 —11 kmaccoB o01ieo0pa3oBaTeNbHBIX YUPEKACHUHN — 4-
e m31., crepeorurl. — M.: «/Ipoda»,2021.

3.I'abpuensn O.C. Xumus.10 knace. bazossrit yposens : @I'OC, Yuel.ams obmieodbpaszosar. yueo.
3aBeJeHHI. — 2-€ U3/1., crepeotull. — M: «/Ipoda Beprukansy, 2021.

4 T'abpuensa O.C.,bepeskun I[1.H., YmakoB A.A., Maiioposa I'.B. u ap. KonTponbHble 1 mpoBepOUHbIE
paboter mo xumuu 10 knace k yaeonuky ['abpuensiaa O.C. bazosslii yposers, PI'OC —M: «/Ipoda»,2021
5.I'abpuensan O.C. Cnaako C.A.. Pabouas terpaap mo xumuu 11 knace k yue6nuky ['abpuensna O.C
.bazogerii ypoBens. DI'OC —M: «lpodar, 2021

6. 'abpuensu O.C., Kynuosa A.B. Terpanp Ais olleHKU KauecTBa 3HaHUU 1o xumuH 11 kinace kK yueOHUKY
I'a6puensaa O.C. bazossriii ypoBerb. PI'OC — M: «/Ipoda Beprukansy, 2021

7. T'opxoBenkoM.1O. IToypounsie pazpabotku o xumuu 11 knace-M: «k BAKO»,2021.

8. T'abpuensn O.C, Octpoymos WU.T', HactonpHas kHuTa yunTens xumum»-11 kmace,-M: «bmuk n K%,
2021.

9. Tpoery6osa H.I1., KouTponsHo-n3MepuTenbHbIe MaTepraisl o xuMuu 11 kmace (k yueOHUKY
O.C.I'abpuensin), M. «Bako» 2021r

Jluteparypa, pekomMeHayemMas 1Js y4aUIuxcs.

OcHoBHas nuTeparypa:

I'a6puensn O.C. Xumus: 11 knace : yueOHuUK 17151 001eo0pa3oBaTenbHbIX yupesxaeHuid. — M.: Ilpoda. 2021
T.

JlononmHUTENbHAS IUTEPATYpa:

- l'onpadap6 A.J1, Xonakos FO.B. CoopHuk 3a1a4 1 ynpakHeHul no xumuu 8-11 kiacce;
Menunapecypcsl.

- CD «Heoprannueckasi XuMHs», U31aTEIIbCTBO « Y UUTENb

- CD Xumus. Ipoda «Oprannyeckas xumusi» 11 xnacc.

- Xumus (8-11 kimace). BupryanpHas madoparopus (yaeOHOE IIEKTPOHHOE U3/IaHHE)

-KonTpen - Xumus i Beex (http://kontren.narod.ru). - nHpOpMarmoHH0-00pa30BaTENbHBINA CAUT A TEX,
KTO M3yYaeT XUMHIO, KTO €€ TPETOAET, ISl BCEX KTO HHTEPECYETCs] XUMHEH.

- Anxumuk (http://www.alhimik.ru/) - oaus U3 JIydmmx caiiToB pycCKOS3BIYHOTO XUMHUeckoro MHTepHeTa
OpPUEHTHPOBAHHBIN HA YUUTENS M yUEHHKA, TPEoIaBaTels v CTYCHTA.




TemaTrnyeckoe miIaHupoBanue mo xumnn 11 kiaace (B Hegenro 2 yaca, Bcero 68 yacoB B ron)

Ne ypoka| Qcnosmoe coxepxanne XapakTepucTHKA BH/I0B JeSITeJIbHOCTH (HA YPOBHe
1o npeameTy Y4eOHBIX JeiicTBH)
1,2 CtpoeHue aToma. OcBauBarOT COBPEMEHHBIE MPEACTABICHUS O CTPOSHUHU aTOMOB.
DOnekTpoHHas 000JI04Ka | 3HAKOT O CYIIHOCTH MOHSTHS 21eKMPOHHAsL 0pOumansb, GOpMbI
opOuTanei, B3aMMOCBSI3b HOMEpa YPOBHSI U SHEPTUU
anekTpoHa. COCTaBIAIOT 3JEKTPOHHBIE (HOPMYJIIBI aTOMOB
3,4 OcoOennoctu ctpoenust | IIpencTaBisioT cI0KHOE CTPOESHUE aTOMA, COCTOALLIETO U3 Spa
AJIEKTPOHHBIX 000JIOYEK | U AJIEKTPOHHOU 00010ukn. HaxoasT B3auMOCBSI3U MEXITY
MIEPEXOHBIX AIEMEHTOB. |IOJIOXKEHUEM AemeHTa B [leprnoanueckoit cucreme /1. U.
Opbutasiu Su p MenpeneeBa u ctpoeHueM ero aroma. CocTaBisitoT
AIIEKTPOHHBIE U 3JIEKTPOHHO-Tpaduueckue GopMyIibl aTOMOB S-,
p-, d- u f-aemenToB
5,6 [lepuoanueckuii 3aKoH U | 3HaIOT cMBICT U 3HaueHue [leproanueckoro 3akoHa,
[lepuonnueckas cuctemMa |TOPU3OHTAIBHBIE U BEPTUKAIBHBIC 3aKOHOMEPHOCTH U UX
XUMHYECKHX 3JIEMEHTOB | IPUYUHBL J[al0T XapaKTepUCTUKY 3JIEMEHTa Ha OCHOBAaHUU €T0
Menpeneena nosjoxkeHus B [lepuoanueckon cucreme
7.8 XUMHYECKas CBA3b. 3HAKOMSTCS ¢ KIacCH(PHUKAIUEH THITOB XUMHUYECKOH CBSI3U U
HonHast ¥ KOBaJIeHTHAs | XapaKTEPUCTUKON Ka)XI0T0 U3 HUX
9,10 Merannuueckas u XapakTepu3yrT CBOMCTBA BELIECTBA 10 TUILy XUMUYECKON
BOJIOPOJIHAS XUMUYECKHUE |CBS3H
cBs3u. Ennnas npupona
XUMHUYECKHX CBS3EH
11,12 Bemectra OcBanBaIOT XapaKTEPUCTUKU BEIIECTB MOJIEKYJISIPHOTO U
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. XapaKTepU3yIOT CBOICTBa
HEMOJICKYJISIPHOTO BEIIIECTBA 110 TUITY KPUCTAITUYECKON PEIIeTKI
crpoeHus. Tursl
KPUCTAJUTHYECKUX
pEIIeTOK
13,14 Cocras BelecTs. 3HAKOMSITCS ¢ IPUYMHAMH MHOT000pa3us BEILIECTB.
[TprunHbl MHOTOOOpa3usi | 3HAKOMSATCS C BAXKHEUITUMHU (YHKIIMOHATBHBIMU TPYIIIIaMU
BEII[ECTB
15,16 YucTsle BellecTBa U OcBauBarot 3akoH [leproaudeckol CUCTEMBI, CIIOCOOBI
cmecu. CocTaB cMeceid. pasneneHusi cMecei. BEIYuCIsitoT MaccoByI0 U 00bEMHYIO JIOJTIO
Paznenenue cmeceit KOMIIOHEHTa B CMECH
KonTponbhas pabdota 1
17,18 HcTrHHBIE pacTBOPBHI. 3HaIOT PU3NYECKYI0 U XMMUYECKYIO TEOPHH PACTBOPOB.
CriocoObI BEIpasKEHUS BbIyucisioT MaccoByIO 0JIIO BEIIECTBA B PACTBOPE
KOHIIEHTPAIlH PaCTBOPOB
19,20 JucnepcHble CUCTEMBI. 3HaKOMSITCS C OTpeAeNieHueM U KiaccuuKammei TucnepCcHbIX
Komnouse! (3071 v renu) | cucTeM, MOHATUSMU UCUHHbLE T KOJIOUOHblE PACTBOPHI.
3nakomsaTces ¢ apdexrom Tungans
21,22 DIIEeKTPOTUTHIECKAs 3HAKOMSATCS C TIOHATUSMHE 2IeKMPOIUMbL U HeINeKMPOIUNb,
qucconuanus. Peakiuu | mpuMepamMu CUIIBHBIX U CIA0BIX AJIEKTPOIUTOB. 3HAIOT O POIIU
HOHHOTO OOMeHa BOJIbI B XUMHUUYECKHUX PEAKIHIX. 3HAIOT CYIIHOCTh MEXaHNU3Ma
JUCCOIMAMU. 3HAIOT OCHOBHBIE MONIOXKeHUs TI/]
23,24 Munpomms 3HAKOMSATCS C TUTIAMH THAPOIN3a COJIEH U OPTaHUYECKHUX

HEOPraHUYECKUX U
OPTraHUYECKHUX

COeIMHEHUN




COEeIUHEHUN

25,26 Cpena BOIHBIX CocCTaBIAIOT YpaBHEHHS TUPOJIU3a coneit (1 cTymneHs),
pacTBOpOB. BOIOPOAHEIN | OIIPENEISAIOT XapaKTep CPebl
MOKa3aTesb
27,28 OKHUCIIUTEIBHO- 3HAKOMSATCS C OHATUSIMU OKUCAUMENb, B0CCMAHOBUMEND,
BOCCTaHOBHUTEIIbHEIC okucnenue, soccmarosnerue. 3Har0T otiinunst OBP oT peakumit
peakuuu nonnoro oomena. CocrasistoT ypasuenust OBP metonom
AJIEKTPOHHOTO OanaHca
29,30 O060061EHNE U 3HAIOT MOHATHUS 8eU4eCMBO, XUMUYECKULL DJIeMEHN, AMOM,
CHCTEMAaTH3aLHs MONEKYAA, dIeKMPOOMPUYAMETIbHOCHb, 8AIEHMHOCTb,
MaTepuaia 1mo TeMe: cmeneHb OKUCIEHUsL, 6eUeCmea MONEKVIAPHO20 U
«O01as XuMus» HEMOJEKYIAPHO20 CIMPOEHUS, KIACCUDUKAYUSL XUMULECKUX
peaxyuit, TO/]. OOBICHIIOT 3aBUCUMOCTb CBONCTB BEIIIECTB OT
WX COCTaBa U CTPOCHHUS, IPUPOAY XUMUUCCKOMN CBS3H
31,32 KoHnTtponbHas pabora 2 [TpoBoasaT pedekcrio COOCTBEHHBIX JOCTHKCHUN B IIO3HAHUHT
CTPOCHUS aTOMa, CTPOCHHUS BEUIECTBA. AHATM3UPYIOT
pe3yIbTaThl KOHTPOJIBHOU PAOOTHI M BRICTPAUBAIOT Iy TH
JIOCTHDKCHHS JKEJIaeMOT'0 YPOBHS YCIICITHOCTH
33,34 Knaccudukamms 3HaIOT, KaKKe MPOIECChl HA3bIBAIOTCS XUMUUECKUMH
XUMHUYECKHUX PEAKIMA B | PEAKIUSAMH, B YEM MX CYTh. Y CTAHABIIMBAIOT MTPUHAIJIC)KHOCTh
OpraHUYECKOH U KOHKPETHBIX PEaKIUi K pa3IudHbIM THUIIAM I10 Pa3IuIHBIM
HEOPraHMYECKON XUMUU. |TPU3HAKAM KJIacCU(DUKAINH
Tennooii 3 dexr
XUMHYECKON peaKuu
35,36 CKOpOCTh XMMUYECKOM 3HAKOMSTCA C MOHATUEM CKOPOCHb XUMUYECKOU Peakyuu.
peakuuu 3HArOT (PaKTOPHI, BIUSIONINE HA CKOPOCTh PEAKITHH.
3HAKOMSITCS C IOHSITHEM O KaTallu3aTope U MEXaHU3ME ero
neiicTBus. 3HaKOMSTCS ¢ (pepMeHTaMH-0MoKaTaIn3aTopaMu
37,38 O6patuMocTh 3HaKOMSITCS ¢ KIacCH(pUKAIMelH XUMUYECKUX PEaKIIuit
XUMHYECKHUX PEAKIIUMU. (oOpaTuMbIe U HEOOPATHMBIE), TOHATHEM XUMUUECKOE
XVUMHYECKOE PAaBHOBECHE |pasHO8ecue N YCIOBUSIMHU €ro CMEIeHUs
Y CIIOCOOKBI €T'0 CMEILCHUS
39,40 Knaccudukanus u 3HAKOMSTCA ¢ BAKHEUILIMMH KJ1acCaMH HEOPTaHUYECKUX
HOMECHKJIATypa coenuHeHUH. ONpeensoT MPUHAIC)KHOCTD BEIIECTB K
HEOPTaHUYECKUX pa3IMYHBIM KJIaccaM HEOPTaHUYECKUX COSTMHEHUMN
COeTMHEHNN
41,42 MeTajbel ¥ UX CBOMCTBA | 3HAIOT OCHOBHBIC METAJLIBI, HX OOIIKE CBOMCTBA.
XapakTepu3yrT CBONCTBA METAIUIOB, ONUPASICh HA UX
nosjoxxeHue B [leprnonnyecko cuctemMe u CTpOEHUE aTOMOB
43,44 O611me crocoOsl IToHMMAIOT CyTh METAJUTYPTUYECKUX MTPOLIECCOB. 3HAKOMSTCS C
MOJTyYEHUST METAIIJIOB. MIPUYUHAMHA KOPPO3HMH, OCHOBHBIMH THITAMHU U CIIOCOOAMHU
Koppo3sus 3aIUTHI OT KOPPO3UHU
45,46 Hemetamiel u ux 3HAKOMSTCS ¢ OCHOBHBIMH HEMETAIIAMH, WX CBOMCTBAMH.
cBoiictBa. brnaropogusie | XapakTepu3yoT CBOMCTBA HEMETAIIJIOB, OMHUPAsCh Ha UX
ras3nl nosjoxxenue B [leprnoanueckont cucreme. 3HAKOMSITCS €
obnacTsiMu MpUMEHEHHS 0JIaropoHBIX Ta30B
47,48 OOGmras xapakTepucTuka |3HAKOMATCS ¢ OCHOBHBIMH CBOMCTBAMHU TaJIOT€HOB, 00IaCTsIMHU

TaJIOIrCHOB

HX HCIIO0JIb30BaHUS. 3HAIOT BAXKHEHIIIHC COCAUHCHUSA XJIOpa




49,50

OKcuabl

OcBauBaroT COCTaB, CTPOCHUE U KITACCU(DUKAIINIO OKCHJIOB, HX
HOMEHKJIATypy. XapaKTepU3yIOT UX CBOMCTBA

51,52 Kucnotst Kourponbhas | OcBauBaroT Ki1acCH(PHUKAINIO, HOMEHKIIATYPY KHCIIOT.
pabora 3 XapakTepus3yroT UX CBOMCTBA
53,54 OcHoBaHus OcBanBaroT Kiaccu(hUKaLUI0 1 HOMEHKIIATYPy OCHOBAaHUH.
XapakTepus3yroT UX CBOMCTBA
55,56 Comu OcBauBaroT KJ1acCU(PUKALNIO U HOMEHKIIATYPY COJICH.
XapakTepus3yroT UX CBOMCTBA
57,58 ['enernyeckas cBs3b 3HAKOMSITCS ¢ BaKHEHILIMMU CBOMCTBAMH U3YUYEHHBIX KJIACCOB
MEX]Ty K1accaMu HEOPTaHMYECKUX COCAMHCHUN
COCIUHEHUN
59,60 O06006menne u 3HAI0T OCHOBBI KJIACCH(HKAIIMKA U HOMEHKJIATYPbI
CUCTeMaTH3alMs 3HAaHUM | HEOpraHWYeCKUX BEUIECTB. 3HAIOT BaXKHEHIInEe CBOMCTBA
0 TeMe: W3YYCHHBIX KJIACCOB coeMHEeHUN. COCTABIIAIOT YPaBHCHUS
«Heoprannueckne peakuuii B moHHOM Bujie © OBP
BEIIICCTBA»
61,62 KoHntpoinbHas pabdora 4 [TpoBoasaT pediaekcrio COOCTBEHHBIX JOCTHKCHHUN B IIO3HAHUHT
CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB U
XUMHUYECKUX peaklnid. AHAIM3UPYIOT pe3yIbTaThl
KOHTPOJIBHON pa0OTHI M BEICTPAUBAIOT ITyTH JTOCTHKCHHUS
JKEJIaeMOT0 YPOBHSI YCIEIIHOCTH
63,64 3HaroT ocHOBHBIC TipaBmwia Th. 3HaIOT OCHOBHBIC CITOCOOBI
MOJTy4eHUsl, COOMPaHUs U pacro3HaBaHUs T'a30B (BOJOPO,
KHCJIOPO/JI, aMMHUaK, YIIIEKUCIIBIN) B 1abopaTopuu. CoouparoT
npuOOop Ui MOJIYUYESHUS Ta30B B 1a0OpaTOpHH
65,66 3HaroT ocHOBHBIE TipaBmuia Th. OcBanBarOT KaueCTBEHHBIC
pEaKIuu Ha XJIOPUIBL, Cylb(]aThl, alleTaT-uoH ¥ MIOH AMMOHHUSI.
OnpenenstoT Mo XapaKTepHbIM CBOMCTBAM OEJIKH, IIIIOKO03Y,
TIIULEPUH
67,68 ITonBeneHue UTOrOB [TonBoAsT UTOTH MIPOJIENAHHON pabOThI 3a ro/1 00yUeHuUs Kypca

IpOJIeNIaHHOM paboThI 3a
rof

XHUMHHU.




