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PABOYASA TPOIT'PAMMA
IosicHUTeIbHAS 3aMUCKA
Pabouass mporpamma kypca 11-12 xmacca cocraBneHa Ha ocHoBe [IpumepHoit
MpOrpaMMbl  cpelHero (MoJIHOTO) oO0mero oOpa3oBaHus TO XuMHH (0a30BBI YpOBEHB);
00pa30BaTeNILHOTO CTaHAapTa cpenHero (MOJHOro) oO0mero oOpa3oBaHHUS IO XUMHUHU, C
ucnonszoBanueM YMK O. C. IN'abpuensina.

OO0mas xapakTepucTHKa y4eOHOro npeaMera

OcHOBHBIMU TIpOOJTEMAMM XHMHUHU SIBJISIFOTCSI M3YYEHUE COCTaBa U CTPOEHHUS BEILECTB,
3aBUCHUMOCTH MX CBOMCTB OT CTPOEHHUS, KOHCTPYHPOBAHUE BEILECTB C 3aJaHHBIMU CBOWCTBAaMHU,
HCCIEA0BaHUE 3aKOHOMEPHOCTEN XUMUYECKUX IIPEBPAILCHUM U ITyT€H YIIPABICHUS UMU B LIEISAX
MOJIyYEHUsI BELIECTB, MaTepuayoB, ’Hepruu. [lostomy, kak Obl HM pa3IUYAIUCh ABTOPCKUE
MporpaMMbl W Y4e€OHMKHM 1O TIJIyOMHE TPaKkTOBKM M3y4aeMbIX BOIIPOCOB, HUX YydeOHOe
coJlep’KaHHEe JIOJDKHO 0a3upoBaThCsl Ha COJEP’KAHUM MPUMEPHOM MporpamMmbl, KOTOpPOE
CTPYKTYPUPOBAHO MO NATH OnokamM: MeTroapl MO3HAHMS B XUMHM; TeopeTHuyecKue OCHOBBI
xumun; Heoprannueckast xumusi; OpraHnudeckast XuMusi; XuMus ¥ )KU3Hb.

N3yuyenne xumuu B crapuieii mkoJjie B 11- 12 kiaacce Ha 6a30BoOM YpOBHE HANIPABJIEHO HA
AOCTHUIKEeHMe CJIeyIOIIMX LeJleii:

H3yuenue xumuu ¢ cmapuieil wikone Ha 6a3060M ypo6He HANPAGIEHO HA 0OCMUIICCHUE
cneoylomux yeneii:

® 0CBOCHME 3HAHUM O XUMHYECKOMN COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa,
BAKHEHIINX XUMUYECKUX NOHATHUAX, 3aKOHAX U TEOPUSIX;

eOBJIa/ICHHEe YMEHUSIMM IIPUMEHATh IIOJIy4EHHbIE 3HAHUA Ui OOBSCHEHHUs

pa3HoOOpa3HbIX XUMUYECKUX SIBJICHUI M CBOICTB BEIECTB, OLEHKA POJM XUMHUU B Pa3BUTHUU
COBPEMEHHBIX TEXHOJIOTUN U MOJYYEHUH HOBBIX MaT€pHAIIOB;

¢ pa3BUTHe [M03HABATEIBHBIX HHTEPECOB U UHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B MpoIiecce
CaMOCTOSITEJILHOTO MPUOOPETeHHs] XUMUYECKHMX 3HAHUW C HUCHOJIb30BAaHUEM pa3IMYHBIX
HCTOYHUKOB MHGOPMAIUU, B TOM YHCJIE KOMIIBIOTEPHbIX;

® BOCIIMTaHHE YOEXKJIEHHOCTH B MO3UTHUBHONW pOJM XUMUU B JKU3HU COBPEMEHHOIO
oOmiecTBa, HEOOXOAWMOCTH XUMHUYECKHM TI'PAMOTHOTO OTHOUIIEHHS K CBOEMY 3/I0POBBIO U
OKpY’KaloIllel cpefie;

e IpUMeHEeHHe MOJYy4YeHHbIX 3HAHMII W yMeHMil a1 0€30MacHOTO HCIOIb30BAHUS
BEIIECTB M MaTepHalOB B OBITY, CEIbCKOM XO34iCTBE M Ha TMPOHU3BOJACTBE, PELICHUS
MPAKTUYECKUX 3a/1a4 B IOBCEIHEBHOW >KM3HH, MPEAYNPEKICHHS SBICHUN, HAHOCSIIUX Bpel
3JI0POBBIO YEIIOBEKA U OKPYKaIOIIEH cpere.

Mecto npeamera B yueOHOM 1uiaHe Jlumes:
CornacHo yueOHOMY IUIaHY JIMIIES HA MPEMOJaBaHue B KiIaccax OTBOJUTCS 68 yacos, u3 HUX 34
gaca B 11 kmacce (1 gac B Henento) u 34 yaca B 12 kinacce (1 gaca B Hefiento).

ILiianupyemMble pe3yJibTaThl

JIuunocmmule pesynomamot.

1) B yennocmmno-opuenmayuonnoti cgpepe - 4yBCTBO TOPAOCTH 32 POCCHICKYI0 XMMUYECKYIO
HayKy, TyMaHU3M, OTHOIIEHHUE K TPYAY, LIeJIeyCTPEMIICHHOCTD;

2) B mpy0oeoii cghepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AanbHEIIel o0pa3oBaTenbHOM
U Ipo(eCcCHOHANTBHOM TPaeKTOPUH;

3) B noznasamenvHoll (KOCHUMUBHOU, UHMENNEKMYAlbHOU)chepe - yMEHUE YIPaBIATh CBOEH
M03HABATEIbHOM JIEATETHLHOCTBIO.




Memanpeomemmnsie pe3yivmamspl OCBOCHUS BBITYCKHHUKAMU CPEJAHEH IIKOJBI MPOTPaMMBbI
110 XUMHH SBJISIOTCS:

1) ucnonp30BaHKEe YMEHUN M HABBIKOB PA3JIMUHBIX BHUJIOB MO3HABATEIILHOW AESITEIBHOCTH,
MPUMEHCHHE  OCHOBHBIX  METOJIOB  MO3HAHWS  (CHCTEMHO-MH(POPMAIIMOHHBIN  aHAIU3,
MO/ISITUPOBAHUE) SISl U3YUEHUS PA3IUYHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTEILHOCTH;

2) WCIOJIb30BAHHE OCHOBHBIX WMHTEJUICKTYyaJbHBIX OTepanuii: (HOpMyJIUPOBAHHE THUIOTE3,
aHaIM3 ¥ CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMaTU3allMs, BBISIBJICHUE MPUIMHHO-
CJICJICTBEHHBIX CBS3EH, MOUCK aHAJIOTOB;

3) yMeHHe TeHepUPOBATh UCH U OTIPEACIISATH CPEACTBA, HEOOXOUMBIE JUISl KX PeaTn3aluy;

4) yMeHUE OMPECIIATh EeNU U 3aJIa4d JCITeIFHOCTH, BEIOUPATh CPEICTBA PeATU3alUHU [EITH
Y TIPUMEHSATH UX Ha TIPAKTHUKE;

5) WCHoJIb30BaHUE PA3JIMYHBIX HMCTOYHMKOB JJIsi TIOJIYUCHHs] XUMUUYECKOW WH(OopMmaIuu,
MMOHUMAaHHE 3aBUCUMOCTH COJEp>KaHus W (OpMBbI TMpeACTaBiIeHUss WHGOPMAIUK OT Lenen
KOMMYHUKAITUHU U ajjpecara.

B oOnactu mnpeomemmnvix pezynromamog u3ydeHHE XUMUU MPENOCTABISIET YUYEHUKY
BO3MOKHOCTh HAyYUTHCS:

1) B nosnasamenvholl cghepe:

Ha 6a3080M yposHe

a) 1aBaTh OMPEJICICHNS N3YYEHHBIM MTOHSATHSM;

0) ONHUCHIBATH JIEMOHCTPAIIMOHHBIE W CAMOCTOSITENIPHO TMPOBEACHHBIC OSKCIICPUMEHTHI,
WCIOJIb3YS JAJISl 3TOTO €CTECTBEHHBIN (PYCCKHM, POJTHOM) A3bIK U SI3bIK XUMUU;

B) OOBSCHATH CTPOCHHE U CBOMCTBA M3YyYCHHBIX KJIACCOB HEOPraHMUYECKUX M OPraHUYECKHX
COCAUHCHUM;

T') KJIacCU(UIIUPOBATH U3YUCHHBIC OOBEKTHI U SIBIICHHUS;

1) HaOJOaTh JEMOHCTPUpPYEMbIE U CAMOCTOSITEIbHO MPOBOJMMBIE OMBITHI, XUMHUYECKHE
peaxiuu, IpoTeKarolIe B IPUPOJE U B OBITY;

€) HCcleloBaTh CBOMCTBA HEOPraHUYECKUX M OPraHMYECKHX BELIECTB, OMpPENesITh HX
MIPUHA/IICKHOCTh K OCHOBHBIM KJIacCaM COEAMHEHUI;

) 00001aTh 3HAHUS U JesaTh OOOCHOBAaHHBIE BBIBOJBI O 3aKOHOMEPHOCTSX W3MEHEHUs
CBOJCTB BEILIECTB;

3) CTPYKTYpHUPOBaTh yU4eOHYIO HH(GOPMAITHIO;

1) UHTEPIPETUPOBATHh MH(GOPMALUIO, TOJYYCHHYIO U3 JPYTUX HCTOYHHKOB, OIICHUBATH €€
HAy4YHYIO IOCTOBEPHOCTb;

K) OOBICHATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKUX pEaKIHi, MHPOTHO3UPOBATH
BO3MOXHOCTh HX IMPOTEKAHHUS Ha OCHOBE 3HAHMM O CTPOCHMM BEIIECTBA M 3aKOHOB
TEPMOIMHAMUKY;

1) OOBACHATH CTPOEHUE aTOMOB 31eMeHTOB [-1V meproaa ¢ ucnoab30BaHUEM 3JIEKTPOHHBIX
KOH(UTypaiuii aToMOB;

M) MOJENUPOBAaTh CTPOEHUE MPOCTEHIINX MOJEKYJd HEOPraHWYeCKUX U OPraHuYecKuX
BEILIECTB, KPUCTAJIJIOB;

H) TIPOBOJIUTH PACUYETHI IO XUMUUYECKUM (HOpMYTaM U YpaBHEHHSIM;

0) XapaKTepHu30BaTh U3yYCHHBIE TEOPHH,

1) CaMOCTOSTENbHO NOOBIBaTh HOBOE NSl Ce0sl XMMHMUYECKOE 3HAHUE, UCHOJB3YS IS 3TOTO
JOCTYITHbIE HICTOYHUKU HHPOPMAIIHH;



Ha yenyOieHHOM YpogHe — TPeDOBaHUS K MPEIMETHBIM pe3yIbTaTaM OCBOCHHUS YIITyOIEHHOTO
Kypca XMMHH BKJIIOYAIOT TPEOOBAaHUS K pe3yJibTaTaM OCBOEHHS 0a30BOTO Kypca U
JOTIOJTHUTENBHO OTPAXKAOT:

1) chopMHPOBAaHHOCTH CHCTEMbI 3HAHUH 00 OOIIMX XUMUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHUSIX;

2) chopMHPOBAHHOCTH YMCHHI HUCCIICIOBATh CBOMCTBA HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB, OOBSICHITH 3aKOHOMEPHOCTH MPOTCKAHMS XUMHUYECKUX PEaKIU, TPOTrHO3HPOBATH
BO3MOYKHOCTb UX OCYILIECTBJICHUS;

3) BiIajieHHE YMECHUSMH BBIIBUTATh THIIOTE3bl HA OCHOBE 3HAHUI O COCTaBEe, CTPOCHUU BEIIECTBA
1 OCHOBHBIX XUMHUYECKUX 3aKOHAX, IPOBEPSITh UX SKCIIEPUMEHTAIILHO, POPMYIUPYS LIETh
HCCIIEA0BaHUS;

4) BJIaJICHUC MCTOJaMH CaMOCTOATCIIBHOTO IIJIIAHUPOBAHUA U IPOBCACHUSA XUMHUYCCKUX
AKCIIEPUMEHTOB C COOJIFOICHHEM TIPaBWII 0€3011acCHOM pabOTHI ¢ BEMIECTBAMU U JTA0OPATOPHBIM
obopynoBaHrueM; chOPMUPOBAHHOCTh YMCHHI OITUCAHMSI, aHAJIH3a M OT[CHKH JOCTOBEPHOCTH
MOJTyYEHHOTO pe3yibTaTa;

5) chopMHPOBAHHOCTH YMEHHI TPOTHO3UPOBATD, AHATTM3UPOBATH U OIICHUBATH C MO3UIUH
9KOJIOTUYECKOU O€30TTaCHOCTH TMOCEACTBUS OBITOBOM 1 MTPOU3BOACTBEHHON NEATEIHHOCTH
YeJIOBEKa, CBA3AHHOM C mepepaboTKOM BEIIECTB.

2) B YeHHOCMHO-OpUEeHMAYUOHHOU cghepe - IPOTHOZUPOBATh, AaHAIM3UPOBATh U OIICHUBATH
MOCJIEICTBUS U1 OKpYXAlOoIIel cpebl ObITOBOM U MPOU3BOJCTBEHHON JIEATEIHHOCTH YEJIOBEKa,
CBSI3aHHOM C TIEpepabOTKOM BEIIECTB;

3) B mpyoosou cgepe - CaMOCTOSTENBHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
JKCIEPUMEHT, coOroAas mpaBuia Oe3omacHOW pabOThl C BeElIeCTBaMU M J1IaOOPaTOPHBIM
000pyI0BaHUEM;

4) B cghepe ¢usuueckoii Kynbmypsl - OKa3bIBaTh MEPBYIO OMOIIb IIPU OTPABIICHUSX, 0XKOTraxX
U ApYrux TpaBMax, CBSI3aHHBIX C BELIECTBAMU U Ja0OPaTOPHBIM 000PYIOBAHUEM.

BbInyCKHUK HAY4YHUTCH:
® XapaKTepu30BaTh OCHOBHBIE METO/IbI I0O3HAHMS: HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT;

® OIMCHIBATh CBOMCTBA TBEPBIX, )KUJKUX, T'a3000pa3HbIX BEILECTB, BBIIEISS X CYLIECTBEHHbIE
IIPU3HAKH;

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHH «aTOM», «MOJIEKYIa», «XUMUYECKUN
IIEMEHT», «IIPOCTOE BEUIECTBOY, «CIIOKHOE BEIIECTBOY, «BATIEHTHOCTHY, «XUMUYECKAs
peaxkuus», UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMHH;

® pacKphIBaTh CMBICII 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIDHOM TEOPHH;

e pa3iauyaTh XMMUYECKHE U (PU3UUECKUE SIBIICHMUS,

® Ha3bIBaThb XMMHUYECKHE IEMEHTHI;

® ONPEJETATh COCTAB BEIIECTB M0 UX (POopMyIiam;

® OIIPENENATh BAJICHTHOCTh aTOMA JIEMEHTA B COCUHEHMSIX;

® ONPEEATh TUIl XUMHUUECKUX PEeaKLni;



® HA3bIBATH MPU3HAKU U YCIOBUSA MPOTEKAHUS XUMUYECKUX PEAKIIHIL;

® BBISIBIISITH IIPU3HAKH, CBUJIETEIICTBYIONINE O MPOTEKAHUU XUMUYECKOM peaKiuu mpu
BBIIIOJTHCHUY XUMHYECKOI'O OIBITA;

® COCTaBJIATH POPMYIBI OMHAPHBIX COCTUHEHHUIA,

® COCTaBJISITh YPAaBHEHUSI XUMUUECKUX PEaKIIUiA;

e cOOMIOAATh IpaBmiIa 0€30MacHOM pabOTHI PU MPOBECHUH OIIBITOB;

® T10JIb30BAThCS JIA0OPATOPHBIM 000PYIOBAHUEM H MTOCY/IOM;

® BEIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

® BBIUMCIISITH MACCOBYIO JIOJFO XHMHUYECKOTO dJIEMEHTA 110 (hOpMYJie COCTUHCHHS;

® BBEIYHCIISITh KOJIMYECTBO, 00BEM MIJIM MAacCy BEIIECTBA 10 KOJUYECTBY, 00bEMY, Macce
peareHTOB WJIH MPOJAYKTOB PEaKIIHH;

® XapaKTepu30BaTh (PU3MYECKUE U XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJIa U
BOJIOPOJA;

® 110JIy4aTh, COOMPATH KUCIOPOJI U BOJOPOI;

® PacIo3HaBaTh OMBITHBIM ITYTEM T'a3000pa3HbIE BEMIECTBA: KHCIOPO/I, BOJIOPO/I;

® pacKpbIBaTh CMBICI 3aKOHA ABOTaIpo;

® PacKphIBaTh CMBICI OHSITHH «TEMI0BON AP HEKT peaKkum», «MOJISIPHBIA 00beM»;

® XapaKTepu30BaTh (PU3UUECKUE U XUMHIECKHE CBOMCTBA BOJIBI,

® PacCKpbIBaTh CMBICI TIOHSATHS «PACTBOPY;

® BBIUKCIIATh MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

® [IPUTOTOBJISITH PACTBOPHI C OMPEACITCHHON MAacCCOBOM JI0JIE PAaCTBOPEHHOTO BEIIECTBA;

® Ha3bIBaTh COCIMHEHUS U3YUYECHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;

® XapaKTepu30BaTh (PU3MYECKUE U XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
BEIIECTB: OKCHJIOB, KMCIJIOT, OCHOBAHHM, COJICH;

® ONIPEACIISITH MPUHAJICHKHOCTD BEIIECTB K ONPEACIICHHOMY KJIAaCCy COCIMHEHUI;

® COCTaBJIATH (hOPMYJIBl HEOPTaHUUECKUX COCAMHCHUHN M3y4E€HHBIX KJIACCOB;

® [IPOBOJIUTH OIIBITHI, MOATBEPKAAOIIME XUMUUECKHE CBOMCTBA N3YYEHHBIX KJIACCOB
HEOpPraHWYECKUX BEIIECTB;

® PacIi03HaBaTh OMBITHBIM IIYTEM PACTBOPBI KUCJIOT U IIEJI0YEHN 110 U3MEHEHHUIO OKPACKHU
WHJIUKATOPA;

® XapaKTepU30BaTh B3aUMOCBS3b MEX/y KJIIACCAMU HEOPraHUYECKUX COCANHEHUI;

e packpeiBaTh cMmbica [lepuoanyeckoro 3akoHa /.M. Menneneesa;

® 00BSACHATH PUBHYECKHI CMBICI aTOMHOTO (ITOPSIIKOBOTO) HOMEpPAa XMMHYECKOTO DJIEMEHTA,
HOMEPOB I'PYIIIbI U Nleproia B nepuoanuecko cucreme [[.1. Menneneesa;

® OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOSHHSI aTOMOB, CBOMCTB 2JIEMEHTOB B Ipeienax
MaJIbIX IEPUOIOB U TJIABHBIX NOATPYIIIL;

® XapaKTepU30BaTh XUMHUECKHUE HIEMEHTHI (0T BOJAOPO/A 10 KAJIbIIHs) HA OCHOBE MX MOJOXKEHUS
B nepuoauueckoii cucreme [[.M1. MenaeneeBa u ocoOGHHOCTEN CTPOEHHS HX aTOMOB;

® COCTaBJISITh CXEMbI CTPOCHUS aTOMOB TIEepBbIX 20 311eMeHTOB neproanyecko cuctemsl J[. 1.
Meneneena;

® PACKPBIBATh CMBICI IOHATUH: «XUMUYECKAS CBS3bY, «JEKTPOOTPULIATENLHOCTDY;

® XapaKTepU30BaTh 3aBUCHMOCTh (PU3NYECKUX CBOIMCTB BEIIECTB OT THUIA KPUCTATUIMYECKOM
pELIeTKY;



® OINPEIENATh BUJ XUMHYECKOU CBSI3M B HEOPTraHUUECKUX COCTUHEHUSX;

® 11300pakaTh CXEMbI CTPOCHUS MOJICKYJT BEIIECTB, 00pPa30BAHHBIX Pa3HBIMU BHIAMU
XUMHUYCECKUX CB3CH;

®PACKPBIBATh CMBICII TOHATUN «HOH», KKATHOHY, «AHUOH», «IJIEKTPOJIUTHD, «HEIECKTPOIUTHIY,
«OQIEKTPOJUTHYECKAS JUCCOIHAISY, KOKUCITUTENDY, «CTEIIEHb OKUCICHUS) «BOCCTAHOBUTEIbY,
«OKHCJICHHEY, «BOCCTAHOBIICHUEY;

® OIpEENSTh CTENIEHb OKUCIICHUSI aTOMa 3JIEMEHTa B COSAMHEHUH;

® PACKPBIBATh CMBICII TEOPUU IIEKTPOIUTUUECKON AUCCOLUALINH;

® COCTaBJISITh YPABHEHUS JIEKTPOJUTHUECKON TUCCOLMALINN KUCIIOT, IIEJI0OYEH, COJIEH;

® 00BSCHATH CYIITHOCTH MPOIECCa IEKTPOTUTHIECKON JUCCOUAIINU U PEAKIIMI HOHHOTO
oOMeHa;

® COCTaBJISITH TIOJTHBIE M COKPAIIEHHbIE HIOHHBIEC YPAaBHEHUSI PEaKI[UU OOMEHa;

® OTPEENSITH BO3MOXKXHOCTh MPOTEKAHUSI PEaKIIMil HOHHOTO 0OMEHa;

® IIPOBOJIUTH PEAKIIUHU, TTOATBEPKIAIONTNE KAUeCTBEHHBIN COCTAB Pa3TUYHBIX BEIIECTB;

® OTIPEJIENSITH OKUCITUTENh U BOCCTAHOBUTEIIB;

® COCTaBJISITh YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUH;

® HA3BIBATh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYECKON PEaKITNU;

® KJIacCU(UIIMPOBATh XUMUUYECKUE PEAKIINH 110 PA3TMYHBIM MTPU3HAKAM;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEX/IY COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJIIOB;

® IIPOBOJIUTH OTIBITHI TIO TTOJTYYCHHUIO, COOMPAHUIO U U3YYEHUIO XUMUYECKUX CBOUCTB
ra3000pa3HBIX BEIIECTB: YIIICKHUCIOTO Ta3a, aMMHUaKa;

® Pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIJICKUCIIBIA ra3 U aMMHAK;

® XapaKTepU30BaTh B3aMMOCBSI3b MEXK/Iy COCTABOM, CTPOCHHEM M CBOMCTBAMH METAIIOB;
®HA3BIBATh OPTAHMYECKHE BEIIECTBA MO UX (GOpMyJie: METaH, dTaH, 3TUJICH, METaHOJI, dTAHOI,
TJIMIIEPUH, YKCYCHAs KUCII0Ta, aMUHOYKCYCHAsI KMCJIOTa, CTEApUHOBAs KUCJI0TA, OJICMHOBAs
KHUCJIOTa, TIFOKO34;

® OIICHUBATH BIUSHUE XMMUYCCKOTO 3arps3HEHUS OKPYKAIOIICH Cpe/lbl Ha OpraHUu3M YeI0BEKa;
® 'PaMOTHO 0OpAIIaThCsI C BEMIECTBAMHU B TIOBCEIHEBHOM JKM3HU

® OMpEEISTh BO3MOXXHOCTh MPOTEKAHMS PEAKITUH HEKOTOPBIX MPEJCTABUTEICH OpraHuIeCKUuX
BEILIECTB C KUCJIIOPOJIOM, BOJIOPOJIOM, METAINIAMU, OCHOBAaHUSIMH, TaJIOTCHAMH.

® KJacCU(UIIMPOBATh XUMUUYECKHUE DJIECMEHTHI Ha METaJUIbl, HEMETaJUIbI, JJICMEHTBI, OKCHIbI U
TUAPOKCHJIBI KOTOPBIX aM(OTEpHBI, U MHEPTHBIC 3JIEMEHTHI (Tra3bl) I OCO3HAHMS BAXKHOCTH
YIOPSA0YECHHOCTH HAYYHBIX 3HAHMUIA;,

® PacKpbIBaTh CMBICI Nieproaudeckoro 3akoHa J[.M. Menneneesa;

® OMKCHIBATh U XapaKTEPU30BaTh TAOIHUHYIO POPMY MEPUOTUIECKON CUCTEMbBI XUMUYECKUX
3JIEMEHTOB;

® XapaKTEepU30BaTh COCTAB aTOMHBIX SIIEP U paclpeeiIeHUe YKclia IEKTPOHOB 110
ANIEKTPOHHBIM CJIOSIM aTOMOB XMMUYECKHUX 3JIEMEHTOB MaJIbIX IEPUOI0B MEPUOINIECKOM
CHCTEMBI, a TaK)Ke KalIus ¥ KaJIbIIN;

® Pa3IM4aTh BUAbl XUMHUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO
HETOJISIPHYIO U METAINTUYECKYIO;

® 11300pakaTh AIEKTPOHHBIE ()OPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMUUYECKUMU CBS3SIMHU
pa3HOro BUA;



® BBISIBJIATH 3aBUCUMOCTh CBOWCTB BEILLECTBA OT CTPOCHHUSI €r0 KPUCTAIUIMUECKON pELIETKU
(MOHHOM, aTOMHOM, MOJIEKYJIAPHOM, METATNIUYECKOM);

® XapaKTepU30BaATh XMMHUYECKHUE JIEMEHTHI U UX COEIMHEHUS HA OCHOBE I10JIOKEHUSI SIIEMEHTOB
B [IEPUOIMYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS UX ATOMOB;

® OIIMCHIBATH OCHOBHBIE MTPEANOCHUIKK OTKpbITUA [[.1. MeHeneeBbIM EPpUOJUYECKOTO 3aKOHA
Y TIEPUOIMYECKON CUCTEMBI XUMUYECKHX 3JIEMEHTOB U MHOTOOOPa3HYIO HAYYHYIO JeITeIbHOCTh
Y4EHOI0;

® XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYCHUE NIEPUOINYECKOTO 3aKOHA U
IIEPUOANYECKON CHCTEMBI XMMUYECKUX 31eMeHToB [[.1. Menneneesa;

® 0CO3HABaTh HAy4YHbIE OTKPBITHS KaK Pe3y/lbTaT JUIMTEIbHBIX HAOIIOAEHNUMN, OTIBITOB, HAYYHOU
ITOJIEMUKH, ITPEOIOJIEHNS TPYAHOCTEH U COMHEHHUH.

® OIpeesATh NPUHAAICKHOCTh HEOPraHNYECKUX BEUIECTB K OJJTHOMY U3 U3yYEHHBIX
KJIACCOB/TPYIIIT: METaJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBAHHUS, KMCIIOTHI, COJIH;

® COCTaBJIATH (OPMYJIbI BELIECTB M0 MX HA3BaHMSIM;

® OIpeNeNsATh BAJIEHTHOCTDb U CTETIEHb OKUCIICHUS SJIEMEHTOB B BEIIECTBAX;

® COCTaBJIATh POPMYIIbI HEOPraHUUECKUX COEAMHEHUHN MO BAJICHTHOCTSIM M CTEIIEHSM OKHCIIEHUS
AJIEMEHTOB, a TaKXKe 3apsaM HOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTHU KUCJIOT, OCHOBaHHM
M COJIEH;

® OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS] PU3NYECKUX U XUMUYECKHX CBOMCTB MPOCTHIX
BEIIECTB U UX BBICHIUX OKCUAOB, 0OpPa30BaHHBIX AJIEMEHTaMU BTOPOTO U TPETHETO MEPUOIOB;

® Ha3bIBaTh OOIIME XUMUYECKIE CBOWCTBA, XapaKTEPHbIE IJISl TPYIIT OKCUIOB: KUCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX.

® Ha3bIBaTh O0IIME XUMUYECKHE CBOWCTBA, XapaKTepHbIE JUIsl KaXKI0TO Kilacca BEIIEeCTB;

® IPUBOJANTH MPUMEPHI PEAKIIMI, TIOATBEPKAAIOIIMX XUMUYECKUE CBOMCTBA HEOPTAHNYECKUX
BEILIECTB: OKCUOB, KUCJIOT, OCHOBAHHI U COJIEH;

® OIPEJENATh BEUIECTBO — OKUCIUTEND U BELIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIBHO —
BOCCTAHOBUTEJIbHBIX PEAKLUAX;

® COCTaBJIATH DJEKTPOHHBIN OalaHC MO MPEAI0KEHHBIM CXeMaM peaKiuii;

® IPOBOJIUTH JIA0OPATOPHBIE OMBITHI, TOATBEPKIAIOIINE XUMUUYECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKHUX BEILECTB;

® IIPOBOJIUTH JIA0OPATOPHBIE OTBITHI MO MOJIYUYECHUIO U COOMPAHUIO Tra3000pa3HBIX BEIIECTB:
BOJIOPOJa, KUCIOPO/1a, YIJIEKUCIOT0 ra3a, aMMUaKa; COCTABIIATh YPABHEHUS COOTBETCTBYIOLIUX
peaKiuu.

BpINyCKHUK NOJYYUT BO3MOKHOCTD HAYYUThHCH!

® BBIJBUTaTh U MPOBEPATH HIKCIIEPUMEHTAIBHO THIIOTE3bl O XUMUYECKHUX CBOMCTBAX BELIECTB Ha
OCHOBE HX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNaTh B XMMUYECKHE PEAKIINHU, O XapaKTepe
Y MPOJAYKTaX PAa3IMYHbIX XUMUYECKUX PEaKLIUii;

® XapaKTepU30BaTh BELIECTBA [10 COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTaHABIMBATh IPUYNHHO-
CIIEICTBEHHBIE CBA3M MEKY JaHHBIMHU XapaKTEpUCTUKAMHU BELIECTBA;

® COCTaBJIATh MOJIEKYJISIPHBIE U TOJIHBIE HOHHBIE YPABHEHHUS 110 COKPAILIEHHBIM HOHHBIM
YpaBHEHUSIM;

® [IPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIATH OKUCIUTENIBHBIE WIIM BOCCTAHOBUTEIbHBIE
CBOJCTBA C yUYETOM CTEIIEHEN OKUCIIEHUS 3JIEMEHTOB, BXOJAIINX B €70 COCTaB;



® COCTaBISTh YPAaBHEHHS PEAKIIUNA, COOTBETCTBYIOIIMX IOCIIEA0BATEIILHOCTH MPEBPAIICHUI
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;
® BBLIJIBUTATh U MTPOBEPSTH IKCTICPUMEHTAIBHO THIIOTE3BI O PE3YJIbTaTaX BO3ACHCTBUS
pa3nUYHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKON pEaKIIii;
® 1CII0JIb30BAaTh MPUOOPETEHHBIC 3HAHUS ISl SKOJIOTHYECKH TPAMOTHOTO ITOBE/ICHUS B
OKpYKarollen cpele;
® JICIIOJIh30BaTh MPUOOPETCHHBIE KITFOUEBBIC KOMITICTSHITUH TIPU BBITIOJTHCHHH MTPOSKTOB U
y4eOHO-HMCCIEeIOBATEIbCKHX 3a/1a4 110 U3YUYEHHIO CBOWCTB, CIIOCOOOB MOITyYSHHS U
pacro3HaBaHMsI BEUIECTB;
® 00BEKTUBHO OIIEHUBATh MH(OPMAIIHIO O BEUIECTBAX M XUMHUECKUX MpOIeccax;
® KPUTHYECKU OTHOCUTHCS K ICEBIOHAYYHOH HH(OpMAIMK, HEMOOPOCOBECTHOM peKiiaMe B
CpeacTBax MaccoBOIl MH(OpMaIINH;
® 0CO3HABATh 3HAYEHHUE TEOPETUICCKUX 3HAHUN TI0 XUMHUH JUTS TPAKTHYECKOH e TEIIbHOCTH
YeJI0BEKa;
® CO3/1aBaTh MOJICIIA M CXEMBI JUIS pelIeHHs yIeOHBIX U MTO3HABATEIBHBIX 337134,
MMOHMMATh HE0OXO0IUMOCTh COOJIOICHHSI PEANTMCAHNHN, TIPEUIaracMbIX B HHCTPYKITUSAX TI0
WCTIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XHUMHUU U JIP.
® 0CO3HABATh 3HAUYEHHUE TEOPETUICCKUX 3HAHUH /IS TPAKTHYECKON ICATEIIbHOCTH YEIOBEKa;
® OIMCHIBATh M3YYCHHBIC O0OBEKTHI KAK CHCTEMBI, IIPUMEHSS JIOTHKY CHCTEMHOTO aHAJIH3a,;
® IPUMEHSTH 3HAHHS O 3aKOHOMEPHOCTSX IEPHOMYECKON CHCTEMBI XUMUYECKUX AIEMEHTOB
115t OOBSICHEHUS M IPEIBUICHUS CBOMICTB KOHKPETHBIX BEIIECTB;
e pa3BHUBaTh HHOOPMAITMOHHYIO KOMIIETEHTHOCTD TTOCPEICTBOM YIITyOJIeHUS 3HAHHI 00 HCTOPUHU
CTaHOBJICHUS] XUMHUECKOW HAYKH, €€ OCHOBHBIX MOHATHH, IEPUOINICCKOTO 3aKOHA KaK OJTHOTO
13 BOKHEUIINX 3aKOHOB IPHPOIBI, @ TAKXKE O COBPEMEHHBIX JOCTIDKEHHSIX HAYKH M TEXHUKH.
® OOBSCHATH CYyTh XHMUYECKUX MTPOIIECCOB;
® Ha3bIBATh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIINN;
®yCTaHABJIMBATh IPHHAJIC)KHOCTh XUMUYECKON PEAKIIMU K OTPEICIICHHOMY THUITY TI0 OJTHOMY U3
KJaccu(UIMPOBAHHBIX TIPU3HAKOB: 1) IO YUCITYy M COCTaBY HCXOHBIX BEIIECTB U MPOIYKTOB
peakiuu (peakiuu COeTMHEHHUS, Pa3JI0KCHHS, 3aMEIICHHS U 0OMEHa); 2) 10 BBIJICIICHUIO WX
MOTJIONICHUIO TETIOTHI (PEaKIK FK30TEPMHUUECKUE U DHIIOTEPMUYECKHE); 3) 0 H3MEHEHUIO
CTETICHEH OKUCIICHUS XUMHUECKUX 3JICMEHTOB (OKHCIUTEIHLHO-BOCCTAHOBUTEIIBHBIC PEAKIINN);
4) mo obpaTuMocCTH TIporiecca (peakiuu oOpaTUMbIE U HEOOPATHMBIC);
® Ha3bIBaTh (PAKTOPHI, BIMUSAIONINE HA CKOPOCTh XUMHUCCKUX PEAKIUH;
® Ha3bIBaTh (PAKTOPHI, BIHUSIONIUE HA CMEIICHUE XUMUYECKOTO PAaBHOBECHS;
® COCTaBIISITh YPABHEHHSI AJIEKTPOJIUTUYCCKON TUCCOIIUAIIMU KUCIIOT, IIEJI0YeH, COJICH; TIOJIHbIC
U COKpallleHHbIe HOHHBIE YPAaBHEHUS peakifii 0OMeHa; ypaBHEHUS OKUCIUTEIBHO -
BOCCTaHOBUTEJILHBIX PEAKIUii;
® [IPOTHO3UPOBATH MPOIYKTHl XUMUYECKHX PeakIuii o opmyraM / Ha3BaHUSIM UCXOTHBIX
BEIIECTB; ONPEACTATh HCXOIHBIE BElIeCTBa M0 (opMynaM / Ha3BaHUSAM MPOIYKTOB PEAKIUH;
® COCTaBJIATh YPAaBHEHUSI PEAKIUii, COOTBETCTBYIOLIUX MOCIEAOBATETFHOCTH («IIETIOYKE)
MpeBpaIeHUI HEOPTaHNYECKHUX BEIIECTB Pa3IMYHBIX KIacCOB;
® BBISIBJIATH B MTPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBUCTEIHCTBYIOIINE O MPOTEKAHUH
XUMHYECKON PeaKIny;
® TOTOBUTH PACTBOPHI C OIMPEIeICHHON MacCOBOM 0JIEH pacCTBOPEHHOI'O BEILIECTBA;
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® OIIPEIENIATh XapaKTep CPebl BOJHBIX PACTBOPOB KHUCIIOT U IIEJIOYEH 10 U3MEHEHUIO OKPACKU
WHJIMKATOPOB;

® [IPOBOJIUTH KAUECTBEHHBIC PEAKLIMM, ITOATBEPKIAIOIIME HAJTUYKME B BOJHBIX pacTBOpax
BEILECTB OTACJIbHBIX KATUOHOB U aHUOHOB.

BBIITYyCKHHK IIOJIy4UT BO3MOKHOCTb HAY4YUTHCS:

® COCTABJISITh MOJIEKYJISIPHBIC U IIOJHbIE HOHHBIE YPABHEHHUS 110 COKPAILlEHHBIM HOHHBIM
YPaBHEHUSM;

® [IPUBOJUTH IIPUMEPBI PEAKIIMI, IOATBEPKAAIOIIMX CYIIECTBOBAHUE B3AUMOCBI3H MEK Y
OCHOBHBIMHM KJIACCAMHU HEOPraHUYECKUX BEIIECTB;

® [IPOTHO3MPOBAThH PE3YIbTATHl BO3JAEHCTBUS pa3IMUHbIX (PAKTOPOB HA CKOPOCTh XUMUUECKOU
peakuuu;

® [IPOTHO3MPOBATh PE3YIbTAThl BO3ACHCTBUS pa3IMUHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO
paBHOBECHS.

* IPaMOTHO 00paIaThCs C BEIIECTBAMHU B TTOBCETHEBHOM JKU3HH;

* 0CO3HaBaTh HEOOXOIMMOCTh COOJTIOICHUS TPABHIT SKOJIOTHYECKU O€30MMaCHOTO TTOBEICHUS B
OKpY’Karollel NpUpOTHON CpeE;

* IIOHUMATh CMBICITI U HeO6XOJII/IMOCTI) CO6J'IIO,ZIGHI/I${ HpGHHHCﬁHHﬁ, Hpe}IHaFaeMI)IX B
I/IHCTPYKI_[I/UIX 110 UCITIOJIb30BAHHUTIO .]'IeKapCTB, Cpe)ICTB 6BITOBOI\/’I XUMHUHU U }Ip,
®* UCIIOJIb30BAaTh HpI/IO6peTéHHLIe KITFOUEBBIC KOMIICTCHTHOCTHU HpI/I BBITIOJTHCHU U
HCCIIEA0BATEIBCKUX MPOEKTOB 110 M3YYCHHUIO CBOMCTB, CITIOCOOOB MOJIYYCHHSI M pacTIO3HABAHUS
BEIIECTB;

* pa3BUBAaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIB3YsI CPEJICTBA YCTHOM M MHUCHhbMEHHOM
KOMMYHHUKAITUHU TIPU pabOTe C TEKCTaMHU y4eOHMKA U JIOTIOJHUTEIBLHOMN IUTEpaTypoOi,
CIIPaBOYHBIMH TAOJIHMIIAMHU, MIPOSIBIIATh TOTOBHOCTD K YBXXEHUIO HHOW TOYKU 3pEHUS MTPU
00CYX/ICHHH Pe3y/IbTaTOB BHITIOJJHEHHON PabOTHI;

* 00BEKTHUBHO OIICHUBATh HH(POPMAIIHIO O BEIIECTBAX M XUMHUECKHX ITPoIleccaxX, KpU THICCKU
OTHOCHTBCS K TICEBJIOHAYYHOH MH(GOPMAINHU, HETOOPOCOBECTHOM peKiiaMe, Kacaroiencs
WCIIOJIb30BAHMSI PA3JIMYHBIX BEIIIECTB.

* 0CO3HaBaTh 3HAYCHUE TCOPETUUCCKUX 3HAHUM JUTSI IPAKTUYCCKOM ICITEIILHOCTH YEIOBEKA,;

* OIUCHIBATh U3YUYEHHBIE OOBEKTHI KaK CUCTEMbI, IPUMEHSS JIOTUKY CHCTEMHOTO aHalln3a;

* IPUMECHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOANUECKON CUCTEMbl XUHMHUYECKUX 3JIEMEHTOB
JUTsl OOBSICHEHUSI U TIPEABUICHUST CBOMCTB KOHKPETHBIX BEIICCTB;

* pa3BUBaTh UHPOPMAIIMOHHYIO KOMIIETEHTHOCTh MIOCPEACTBOM YIIIyOJIeHHs 3HAaHUN 00 HCTOPUH
CTaHOBJIEHUS] XUMUYECKOM HAayKH, €€ OCHOBHBIX MOHATHI, TEPUOAMUECKOTO 3aKOHA KaK OJIHOTO
13 BOKHEHIINX 3aKOHOB MPUPOJIBI, @ TAKIKE O COBPEMEHHBIX JOCTHKEHHSIX HAYKU U TEXHUKH.

* COCTABJISITh MOJICKYJISIPHBIE U MTOJIHBIE HOHHBIE YPaBHEHUS TI0 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOAUTH MIPUMEPBI PEAKIUH, TOATBEPKAAIONINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXTY
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3ACUCTBUS PA3IMYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XUMHYECKON PEeaKIny;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3ACUCTBUS PA3TMUHBIX ()aKTOPOB HA CMEIIEHUE XUMUYECKOTO
paBHOBECHSL.

* IPOTHO3UPOBATH XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;
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* IPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBISTH OKUCIUTEIbHBIC UJIM BOCCTAHOBUTEIbHBIC
CBOMCTBA C YUETOM CTEIEHEN OKUCIICHHS DIIEMEHTOB, BXOJSIIUX B €T0 COCTAB;
* BBISIBJISITH CYHIECTBOBAHUE T'€HETUUECKON B3aUMOCBSI3H MEX/1y BEIIECTBAMHU B PAJY: MPOCTOE
BEILIECTBO — OKCHJI — TUJPOKCHJ — COJIb;
* OPraHU30BbIBATH, IPOBOUTH YYEHUYECKUE MPOEKTHI TI0 UCCIEAOBAHUIO CBOMCTB BEIIECTB,
HMMEIOIINX BAXKHOE MIPAKTUYECKOE 3HAUCHHE.
* IeJaTh YMO3aKII0ueHUs (MHIyKTUBHOE 1 TI0 aHAJIOTHH) U BHIBOJIbI HA OCHOBE apryMEHTAIINH.
10 kmace (34 yacoB)
Tema 1. O01as xapaKTePUCTHKA XMMUYECKHX JIEMEHTOB
U XUMHYECKHX peakuuid

[lepnognueckuit 3akoH u llepuoguyeckas cucrema xumuyeckux oannemeHToB JI. U.
MeHnneneeBa B CBETE YUEHHUSI O CTPOCHHMHM aToMa. VX 3HaueHune. XapaKTepUCTUKa 3JIEMEHTA 10
ero noJioxeHuto B Ilepuonnueckoit cucreme xumuyeckux snemMeHtoB JI. M. Menpaeneesa.
CpoiicTBa OKCHUIOB, KHCJIOT, OCHOBAHMM M COJIeH B CBETE TEOPUHU DJIEKTPOJIUTUYECKOM
JUCCOITMAIIMA U TIPOILIECCOB OKMCIICHUS-BOCCTAHOBIICHUS. ['e€HeTHYecKue psabpl MeTauia Hu
HeMeTa/la. XapaKTEepPUCTHKAa XMUMHYECKOTO JJIEMEHTAa M0 KHCIOTHO-OCHOBHBIM CBOWCTBAM
00pazyeMbIX UM COCTUHEHU.

[lonsiTne o mepexogHbIX 37eMeHTax. AMQoTepHOCTb. ['eHeTHyeckuil ps MepexoTHOro
aneMeHTa. AMQOTEpHbIE OKCHIIBI W THUIPOKCHABI. XUMHYECKas OpraHu3anus TPUPOJIBL.
Xumuueckue peakuuu. CKOpoCTh XUMHYECKOM peakunu. Katanu3aTtopsl U KaTaaus.

JlabGoparopHble onbIThl. 1. [TonydyeHne ruapokcuaa MUHKA U UCCIIEA0BAHNE €r0 CBOMCTB. 2.
MonaenupoBanre noctpoenus Ilepmogmueckoit cucrembl/]. U. MenneneeBa. 3. 3amelneHue
XKerne3oM Meau B pactBope cynbdara menu (I1). 4. 3aBHCHMOCTh CKOPOCTH XUMHUYECKOHM PEaKIuu
OT MPHUPOJABl PEArHpPYyIOIINX BEIIECTB HA MPUMEpPE B3aUMOJCHCTBUSA KHUCIOT C METAJJIaMH. S.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pEAKIUH OT KOHIEHTpALlMK pPEearupyrolnx BEIIeCTB Ha
NMpUMEPE B3AUMOJCHCTBHS IIMHKA C COJSHOM KHCJIOTOM pa3IM4yHOM KOHIEHTpauuu. ©6.
3aBUCUMOCTh CKOPOCTH XMMHMYECKOW pEeaKIuy OT IUIOMAAX CONMPUKOCHOBEHUSI pearupyrommnx
BellecTB. 7. MoJenupoBaHUe «KUMSAIIETO Clos». 8. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKkuu OT TEMIIEpaTypbl pearupyrolmx BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS OKCUIA MEIU
(IT) ¢ pacTBOpPOM CEpHOW KHCIOTHI pa3IUYHON TemrepaTypbl. 9. Pa3znoxeHnue mnepokcuaa
Bojlopoa ¢ momomipio okcuaa mapradma (IV). 10. OOHapykeHHe KaTaja3bl B MHIIEBBIX
npoaykrax. 11. MHrubupoBanue B3auMOJACHCTBUS KUCIOT C METAINIAMH YPOTPOITMHOM.

Tema 2. MeTasbl

[Tonoxenue wMetawuioB B Ilepuonuueckoil cucreme XUMHUYECKUX diaeMeHToB/[. U.
MenaeneeBa. MeTtamuindeckasi KpUCTaUTMYECKasi pellieTKa U MeTaUIM4YecKasi XUMHUYECKasl CBS3b.
O6mme ¢uzmyeckue cpoiictBa MeTauioB. CrulaBbl, WX CBOWCTBA M 3HAYCHHE. XHMHUYCCKUE
CBOMCTBa METAUIOB KaK BOCCTAHOBHUTEJIEH, a Takke B CBETE€ HUX I[IOJIOKEHUI B
ANEKTPOXUMUYECKOM DSy HampspKeHui MeTtamioB. Kopposus MeTamioB U cniocoObl 60phObI ¢
Hell. Metasibl B mpupose. O01me crnocoObl UX MOJTYYeHHUS.

OO0masi XapakTepUCTHKA HIEJOYHbIX MeTaI0B. MeTasl B mpupojie. O0mue crnocoos!
ux nonydyeHus. Ctpoenue aromoB. lllenouyHsie meTamibl — MpocThie BellecTBa. BakHeilmine
COEIMHEHUS MIENIOYHBIX METaUIOB — OKCHUJbI, TUAPOKCHUIBI M COJH (XJIOPHABI, KapOOHATHI,
cynbdaTel, HHUTpaThl), MX CBOWHCTBA W MPUMEHEHHE B HApOAHOM Xxo3siicTBe. Kanwuiineie
ynoopeHus.

O0masi xapakrepucTuka 3jeMeHTOB rJjaBHod mnoarpymnbl II rpymmsl. Crpoenue
atomoB. lllenoyHo3eMenbHbIE METAJIBI — NPOCThIE BellecTBa. BaxkHeilmune coeauHeHus
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IEJIOYHO3EMEIIbHBIX METAJIOB — OKCH/JIBI, TUAPOKCHJIBI M COJIH (XJIOPUIBI, KAPOOHATHI, HUTPATHI,
cynbdatsel, Gocdarel), UX CBOWCTBA U MPUMEHEHUE B HAPOHOM XO3SHCTBE.

Amomunmii. Ctpoenue aroma, pU3MUECKUE U XMMUYECKHE CBOICTBA MPOCTOrO BEUIECTBA.
CoenuHeHNs aTIOMUHHS — OKCUJ U THIPOKCUI, UX aM(OTEpHbIA XxapakTep. BaxHeiimue comu
amomuHus. [IpumeHeHne antoMUHUA U €r0 COEAMHEHUI.

Kenezo. Ctpoenue aroma, (QU3MYECKHE W XUMHUYCCKHE CBOWCTBA TPOCTOTO BEIICCTBA.
Ienetnueckue psagel Fe?* u Fe*. Baxwueiimme conm »keme3a. 3HaueHHe jkenesa U €ro
COEMHEHUH JJI IPUPOJIbI M1 HAPOIHOTO XO35MCTBA.

JemoncTrpanun. O0pa3iibl MIETOYHBIX U LHIEJI0YHO3EMEIbHBIX MeTalIoB. OOpas1bl CIJIaBOB.
B3anmopeiictBue HaTpus, JIMTHS W KaldbUus ¢ BOJOW. B3aumopaeiicTBue HATpUsi U MarHus C
KuciaopoaoM. B3anmopeiicteue MeramioB ¢ HemetauiaMu. [lonyuenue runpokcuios xenesa (1)
u (IID).

JlabopaTopHble onbIThI. 12. B3auMoelicTBre pacTBOPOB KUCIIOT U coJiel ¢ MeTayuiaMu. 13.
O3znakomieHue ¢ pyaamu xenesa. 14. OxpaiivBaHue IJIAMEHU COJIIMH IIEIOYHBIX METAJUIOB.
15. Tlony4yeHue TUAPOKCHIA KAIBIUS U UCCIeoBaHuE ero cBoUCTB. 16. [lomydenue runpokcuaa
AIIIOMUHMS U UCCIIEIOBAHME ero CBOMCTB. 17. B3anMonelcTBue Keje3a ¢ COITHOU KUCJIOTOu. 18.
[Tomyuenue runpoxcunoB xenesa (1) u (1) u uzydyenne ux cBoNCTB.

IIpakTukym 1. CBoiicTBa METAJIJIOB M UX COeIMHEHUI

1. OcymecTBineHne LENOYKH XMMHUYECKMX mpeBpanieHui. 2. Ilomyuenue wm cBolcTBa
COCIMHEHUN METAUIOB. 3. DKCIHEPUMEHTAIbHBIE 3aJa4M I10 PACIIO3HABAHUIO U IOJYYEHUIO
COEIMHEHUI METAJUIOB.

Tema 3. HemeTasibl

OO6mras XxapakTepuCcTHKa HEMETAJUIOB: MoJjiokeHne B [lepuoanyueckoil cucteMe XUMHUYECKUX
anemenToB [[. . MenneneeBa, 0COOEHHOCTH CTPOCHHSI aTOMOB, 3JIEKTPOOTpULIATETLHOCTH (D0)
Kak Mepa «HEeMETaUIMYHOCTWY, pan D0. Kpucrammdyeckoe CTpoeHuEe HEMETALUIOB — MPOCTHIX
BemiecTB. AutoTponus. Du3nyecKkhe CBOWCTBA HEMETAIOB. OTHOCUTEIBLHOCTHh TMOHSATHI
«METAIII» U «HEMETaJD».

Bonopoa. [lonoxenue Bogopoaa B Ileproandeckoi cucremMe XuMu4eckux snemeHtoB 1. U.
MenpneneeBa. CtpoeHue aToMa U MOJIEKyJbl. PU3NUECKHE U XMMHUUYECKHE CBOWCTBA BOAOPOJA,
€ro MoJIy4eHUe U IPUMEHEHUE.

Boaa. Ctpoenne Monekyinbl. Bogoponnas xumunyeckas cBsi3b. Pu3nueckue CBONCTBA BOBIL.
AnoManuu cBoicTB BoAbl. ['mapodunbhabie U ruapodoOHbIe BelecTBa. XUMHYECKHE CBOWCTBA
Boabl. KpyroBopor Boabl B mpuponae. BomoouucTtka. Asparmusi BoAbl. BeITOBbIE (QHIBTPHI.
MuHepanbHble BOAbI. JJUCTUIIMPOBAHHAS BOJIA, €€ MOJYyUYEHHUE U IPUMEHEHHUE.

O0mas xapakrepucTuka rajgoreHoB. Ctpoenue aroMoB. IIpocTeie BenecTBa U OCHOBHbIE
COEIMHEHUS TaJOreHOB, WX cBoiicTBa. KpaTkue cBeieHus o xjope, Opome, (rope u Hone.
[IpuMeHeHne rajoreHoB U X COEUHEHUN B HAPOJHOM XO3SHCTBE.

Cepa. Ctpoenue aroma, aluIoTPOIuUsl, CBOMCTBA U IPUMEHEHHE POMONYEcKoii cepbl. OKCHIBI
cepol (IV) u (VI), ux nonydenue, cBoiictBa U npuMeHeHue. CepHas KHCIOTa U €€ COJH, UX
MIPUMEHEHHE B HAPOAHOM X03sicTBE. [I[pOM3BOACTBO CEPHON KUCIOTHI.

A3or. CTpoeHue aroMa U MOJIEKYJIbl, CBOMCTBA MPOCTOrO0 BEUIECTBA. AMMMAK, CTPOCHHUE,
CBOMCTBA, MoydeHHe W npumeHeHue. Conu aMMOHHS, UX CBOWCTBA M NpuUMeHeHHe. OKCUIbI
azota (II) u (IV). AsoTHas kuciora, ee CBOWCTBa W MpuUMeHeHHe. HUTpaTel U HUTPUTHI,
npo0ieMa uxX CoAepKaHus B CETbCKOXO3SMCTBEHHOM MPOTYKITNHU. A30THBIE YIOOpEHUSI.

®ocdop. CrpoeHue aToma, ajuIOTPOIUs, CBOMCTBa Oenoro M KpacHoro Qocdopa, ux
npuMeHenre. OcHOBHbIE coeauHeHUs: okcua (ocdopa (V) m oprtodochopHas kucnoTa,
docdatel. DochopHbie ynoOpeHusl.
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Yraepoa. CtpoeHune atoma, alJIOTPOIHUs, CBOWCTBA MoaupuKanuid, mpumeHeHue. OKCHIbI
yraepoaa (II) u (IV), ux cBoiictBa u npumeHeHue. KapOOHATHI: KalbIUT, COMa, MOTAIl, WX
3HAUEHUE B PUPOJIE U KU3HU YEJIOBEKA.

Kpemnuuii. CtpoeHue aroMa, KpUCTAUIMUYECKHN KPEeMHHUH, €ro CBOMCTBA M NPUMEHEHHE.
Oxkcun xpemuus (IV), ero mpupoansie pasHOBUAHOCTU. CHUIUKATBl. 3HAYCHHE COCAMHEHUUN
KPEMHHS B )KUBOM U HE)KUBOU ITpupojie. IIoHsATHE O CHIIMKaTHOW POMBIIIIIEHHOCTH.

JemoncTrpanun. OOpa3ipl rajloreHoB — MPOCTHIX BElleCcTB. B3auMozeicTBre rajJoreHoB ¢
HaTpueM, C aJIIOMUHUEM. BpITecHeHHEe XJIopoM OpomMa WM HOJa M3 PACTBOPOB HMX COJICH.
B3aumopeiictBue cepel € MeETaJUIaMH, BOJOPOJAOM M  KHUCIOpoJIoM. B3aumopeiictBue
KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Meabto. [loromnienue yriem pacTBOPEHHbBIX BELECTB
win ra3oB. BoccraHoBneHue meau u3 ee okcuaa yriieM. OOpasipl NPUPOJHBIX COEAMHEHUN
xJiopa, cepsl, pocdopa, yriaepoaa, kpemaus. OOpa3ipl BKXHEHIINX IS HAPOJHOTO XO3SIHCTBA
cynb(daTtoB, HUTPATOB, KapOOHATOB, (hocharoB. OOpa3Ikl CTEKIA, KEPAMHUKH, IIEMEHTA.

JladopaTopuble onbIThl. 19. Tlonyuyenue u pacrnosnaBanue Bojopoxaa. 20. MccnenoBanue
MMOBEPXHOCTHOTO HaTshKeHUs Bojabl. 21. PacTBopeHune mnepmaHranara Kajds WM MEIHOTO
Kyrmopoca B Bojge. 22. I'maparanusi oOGe3BokeHHoro cymbdarta memu (II). 23. HsrotoBneHue
TUTICOBOTO oTmevaTtka. 24. O3HakoOMJICHHME C KOJUICKIIMEH OBITOBBIX (uibTpoB. 25.
O3HakOoMJIEHHME C COCTaBOM MHUHEpPAIbHOW BOIbI. 26. KauecTBeHHas peakuusi Ha TrajoreHU-
noHnel. 27. llomydyeHne m pacno3HaBaHue kuciaopoga. 28. ['opeHme ceppl Ha BO3OyXE W B
kuciopoje. 29. CpoiicTBa pa3zdaBiieHHON cepHO KucaoThl. 30. M3yuenue cBocTB aMmmmaka. 31.
Pacro3naBanue coseit ammonusa. 32. CpoiicTBa pa30aBieHHOW a30THOW KHCJIOTHL 33.
B3anMopelicTBue KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Meawto. 34. ['openue docdopa Ha
BO3ayxe W B kuciopoze. 35. PacnosnaBanue docdarton. 36. I'operue yris B kuciopoae. 37.
[TonydeHnue yrospHOW KHCIOTHI W wu3ydeHue ee cBoucTB. 38. Ilepexon kapOboHaToB B
ruapokapOonatsl. 39. Pasnmoxxenme rtuapokapbonara Hatpus. 40. Ilomyuenue KpemHEBOU
KHUCIIOTBI M U3y4EHHE €€ CBOMCTB.

IIpakTukym 2. CBOiCcTBA COeIMHEHU I HEMETAJJIOB

1. Pemenne skcnepuMeHTalbHBIX 3a1ad no Teme «lloarpynma rajgoreHoB». 2. Pemienue
JKCIEpUMEHTaJIbHBIX  3a7ady 1o TeMe «lloarpynma  kucimopoma». 3.  Pemienue
SKCIEPUMEHTAJIbHBIX 337a4y 1no teme «lloarpymma azota». 4. PemeHue skcrepUMEHTATbHBIX
3anau o Teme «lloarpynmna yriaepoaar. 5. Ilonydenue, cobupanue u pacrno3HaBaHHE Ta30B.

Tema 4. O06001IeHNe 3HAHUI 10 XMMHUHM 32 KYPC OCHOBHOM IIKOJIbI.
IloaroroBka k rocyaapcrBeHHoi uroropoi arrecrauuu (I'A)

[lepuomuueckuit 3akoH u [lepuoguueckas cuctemMa XuMuyeckux dneMmeHToB/. .
MenneneeBa. Du3nueckuil CMBICI TOPSIKOBOIO HOMeEpa 3JIEMEHTa, HOMEpPOB Iepuoaa u
rpynmnbl. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB DJIEMEHTOB M UX COCIUHEHHWI B Mepuolax U
TpyIIax B CBETE MPEJICTaBICHUNA O CTPOCHHH aTOMOB JJIEMEHTOB. 3HAUEHUE MEPHOIUYECKOTO
3aKOHA.

Bunel xuMuueckux CBsi3ed U THUIMBI KPUCTAUIMYECKUX PEHIeTOK. B3auMOCBS3b CTpOEHUs U
CBOWCTB BEILIECTB.

Knaccudukanuss XUMHYECKMX pEakIUil MO pa3lWyHbIM TpU3HAKaM (YUCIO U COCTaB
pearupyomux 1 00pa3yrouxcs BEIIeCTB; HAMYKMe TPaHUlbl pasnena (a3; TernaoBoi dpdeKT;
W3MEHEHUE CTENEeHEeM OKHUCIEHUS AaTOMOB; MHCIIOJIb30BAHME KaTajau3aTropa; HallpaBlieHUE
npotekanus). CKOpPOCTh XMMHUYECKHX peakiuid U (QakTopsl, Biustomue Ha Hee. OOpaTUMOCTh
XUMHYECKUX PEaKIUN U CIOCOOBI CMEIIEHUSI XUMUIECKOTO PAaBHOBECHSI.

[IpocTsie u cnoxkHbIe BeniecTBa. MeTamibl 1 HeMeTalulbl. [ eHeTuueckue psiibl MeTasia,

HEMeTaJlJa ¥ epexoAHOoTo MeTaia. OKCHIIBI ¥ THAPOKCH Bl (OCHOBAHUS, KUCIIOTHI,
amoTepHbIe THAPOKCHUIBI), conn. VX cocTaB, knaccudukais 1 o0Immue XuMUIeCKue
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KAJIEHIAPHO-TEMATHYECKOE IVIAHUPOBAHUE
10 KJIACCOB (34 YACOB)

Azot. AMMmuak. Comt aMMOHUSA

KOJI-BO
Tema
4acoB
OO0masi xapakTepUCTHKA XMMUYECKHX JIEMEHTOB U XUMHYECKHX 8u
peakuuii
Beenenue 1
CraproBas KOHTpoJIbHas paboTa
XapakTepucTUKa XUMHUYECKOTO JIEMEHTA IO €T0 TOJIOKEHHIO B
nepuoanueckoit cucreme /1. 1. Menaeneena
CBolicTBa OKCHJIOB, KUCJIOT, OCHOBaHUM, coyieit B cBeTe TO/] 1
['eneTnveckue psiapl METAJUIOB U HEMETAJIJIOB 1
Knaccudukanus XuMHYECKUX peakuii 0 pa3Iu4yHbIM OCHOBAHUIM 1
[TonatHe 0 ckopocTr XUMHUYECKOH peakuuu. Karanuzaropsl 1
KonTponbnas pabora Ne 1 no teme: «OO0mias XxapakTepUCTUKa XUMHUUECKHUX 1
AJIEMEHTOB ¥ XUMHYECKUX PEAKIIHID)
MeTaJbl T4
[TonoxeHne MeTaIoOB B IEpHOIuYecKoil cucteme Menneneera. O0mime 1
(duszmveckue cBoiicTBa MeTaioB CritaBbl
XHUMHUYECKHE CBOMCTBA METAIOB. P aKTUBHOCTH METAIJIOB 1
Mertasuibl B mpupo/ie, o01ue CnocoObl MOTydeHUsT METAIOB 1
Illenounbie MeTamabl. CoeAMHEHUS MIEIOYHBIX METAJIJIOB 1
Baxkneime coequHEHNS MIET0YHO3EMENBHBIX MeTaiuIoB. O0mas 1
XapaKTePUCTUKA 3JIEMEHTOB IJ1aBHOM noArpynisl 11 rpymmnst
Amromuaunii. CoeIMHEHNS aJTFOMUHUS 1
Keneso, ero crpoenune, pu3znyeckue U XUMUIECKHUE CBOHMCTBA
O06o001IcHNEe B CHCTEMAaTH3alKs 3HaAHUH 110 TeMe «MeTalbl» 1
Kontpospaas padota Ne 2 mo teme «MeTayibny
l|Hemeramner 114q
Hewmerannsl: atoMbl 1 ipocThie BemecTa. Bo3ayx. Kucnopoa. O30H. 1
Bomopoa. Bona
l"anorensl. Coenunenus ranoreHoB. Ilonydyenne ranorenoB. buonornueckoe 1
3HAYEHUE U MPUMEHEHUE raJION€HOB U UX COETUHEHUMN
1
Kucnopon. Cocras Bo3ayxa
Cepa u ee coenunenusi. CepHas kucinorta. OKUCITUTENbHbIE CBOWCTBA CEPHOI 1
KHUCIIOTHI. Pelienre 3a1a4 u yrpaxxHEHUN.
. 1
O0o00mIeHre B cHCTEMAaTH3alKs 3HaHUH 1o TeMe «HemeTamibny
1
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Kucnopoansie coenunenus a3ota. A30THasi KUCJIOTa U €€ COJIU
OKHUCIUTENBHBIE CBOMCTBA a30THOU KUCIIOTEI

®ocdop u ero coenunenus. Pemenue 3a1au u ynpaxaenuid. O600menue u
cucreMarusanus 3HaHui no teme «lloarpynmner azora»

Yraepoa. Kucnopoiueie coequHeHns yriaepoaa. YTiepoa — OCHOBa BCel
YKUBOU ITPUPOIBI

Kpemuuii u ero coequnenus. CuamkaTHasi IpOMBIIUIEHHOCTb
Pemenue 3agau u ynpaxuenuit. O0001IeHNE U CUCTEMATH3AIUS 3HAHHH 110
teMe: «Iloarpymnma yriepona»

O0001IeHne 1 cucTeMaTu3als 3HaHni 1o TeMe «HemeTtamiey.
Kontponsnas padota Ne 3 «Hemetammbny

v

[IpoekTHas nesaTenbHOCTh

1u

Xumus cnacaet npupoay (IIpesenTtanuu yuanumxcs o teme: «Xumust
criacaeT PHUPOIY»)

Xumus u kocmoc (Ilpesentanuu yqamuxcst mo teme: «XuMus 1 KOCMOC»)
Coznanue flesh-annmannii mo reme: «llepcreKTUBBI pa3BUTHS XUMHID)
(demonctparnus flesh-anumanmii mo teme: «IlepcrneKTUBBI pa3BUTHS
XUMUN)

O0o00menne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.

6u

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema /J[. 1. Menaeneena B
CBETE TEOPHUH CTPOCHHS aToMa

Byl XUMUYECKUX CBSI3€H M THITHI KPUCTAUTMYECKUX PEIICTOK.
B3anMocBs3b cTpoeHus 1 CBOMCTB BeniecTB. Kiaccuduxarms XuMUIecKux
peaKuuii Mo pa3IMYHbIM Npu3HaKaM. CKOPOCTh XUMHUYECKUX PEAKIIUH

KJ'IaCCI/I(bI/IKaI_[I/IH H CBOICTBa HEOPTraHNYCCKUX U OPTraHNYCCKUX BEIICCTB

KJ'IaCCI/I(bI/IKaHI/IH H CBOICTBa HEOPTraHNYCCKNX BCUICCTB

I'enetnueckue paabl METallJla, HEMETAJLJIa U MIEPEXOJHOI0 METAJLIA

Hrorosas koHTposbHAs paboTa

I e

Hrtoro

34 q

COJEPKAHUE KYPCA XNMHUU B 11 KIIACCE

BBenenne (14)

Memoovr  nayunoco nosuanus. HaOmoneHue, MpeanonokKeHUe, TUMNOTE3a.
3aKkOHOMepHOCcTel. HaydHbI skcriepuMeHT. BoiBoz.

Teopusi cmpoenus opzanuyeckux coeourenuti. Ilpeamer opraHuuyecko Xumuu. Mecto u
3HAQYEHUE OPraHWYECKOM XUMHUHM B CHCTEME €CTECTBEHHBIX HayK. BajleHTHOCTb. XuUMHUECKOE
cTtpoeHne. OCHOBHBIE TOJIOKEHUSI TEOPUU CTPOEHUS OPraHMYECKUX COECIMHEHUH. YTJIEpOIHBIN

CKCJICT OpFaHH‘{CCKOﬁ MOJICKYJIBI. KpaTHOCTL XUMHUYECKOM CBS3H. I/I30Mep1/1;1 " U30MCPHI.

demoncTpanuun. Kosekius opraHMYeCKHUX BEIIECTB, MATEpPUAIOB W M3JEIUN U3 HUX.
Monenu monexkyn CHs 1 CH3OH; CoHz, C2Ha u CeHe; n-OyTana u nzo0yrana. Bzaumopeiicteue
HATpUsi C ATAHOJIOM M OTCYTCTBHE B3aUMOJICHCTBUS C AMITWIOBBIM HdupoM. Kommekuus

14




MOJIMMEPOB, MPUPOJIHBIX U CHHTETUYECKUX KaydyKOB, JICKAPCTBEHHBIX MPEMapaToOB, KPACUTEIICH.
[HlapoctepsxHeBbie U 00beMHbIe MoAear Mosiekya Ha, Cly, N2, H2O, CHs. IllapocrepkHeBbie u
oowemubie Moaenu CHs, CoHs, CoHz. Mogens oTTankuBaHus THUOPUAHBIX oOpOUTanei ¢
MTOMOIILI0 BO3YIITHBIX MIAPOB.

Tema 1. CTpoenne u kiaaccupukanus OpraHuv4ecKux coeqnHeHuii (54)

Knaccugpukayus  opeanuueckux coeOuHenuti TIO CTPOSHHIO YIIIEPOJHOTO  CKeJeTa:
AIIMKIIMYCCKUEC (aJIKaHI)I, AJIKCHbI, aJIKWHBI, aJIKaI[I/IeHLI), Kap6OIII/IKJII/I‘-IeCKI/IC (III/IKJIOa.HKaHI)I n
apeHbl) u  rerepouukinueckue.  Knmaccudukammss — opraHUYecKMX ~— COCAMHEHUH  TI0
(GYHKIMOHATBHBIM TPYIIIAM: CIUPTHI, (EHOJBI, TPOCTbie A(HUPHL, aTbACTHIBL, KETOHHI,
KapOOHOBBIE KHCIIOTHI, CJIOKHbIE 3(upel. M3omepus B OpraHM4eckol XMMHM U €€ BUBL:
CTPYKTYpHas, IPOCTPAHCTBEHHAS.

demoncTpauuu. OOpa3ipl  NpeACTaBUTENEH  pa3IMYHBIX  KIACCOB  OPraHUYECKUX
coeMHEeHNI U ux mojaenu. [IlapocTep:kHEBbIE MOJIETN MOJIEKYIL.

JlabopaTopHble onbIThl. 1. M3rotoBnenne moaeneil MoJieKyn BEIIECTB — MPEJCTaBUTENEH
PA3TNYHBIX KJIACCOB OPTraHUYCCKUX CO€)II/IH€HI/II7L

Xumuueckue peaxkyuu 6 opeanuveckou xumuu. THUNBI XUMHYECKUX peakuuil. Peaxuuu
MPHUCOCIUHCHUA U 3aMCUICHM A, OTIICIIJICHHUA U U30MCPU3AIlHUHU.

JdemoncTpanun. B3peiB cmecu MmeraHa c¢ xjopoMm. OOecrBeurBaHue OpPOMHOM BOJIbI
STUJIEHOM U alleTUJICHOM.

Tema 2. Yri1eBo10poOAbI H MX MPUPOIAHBbIE HCTOYHUKH (9 U)

Ankaner. IlpupoaHslii Ta3, €ro coCTaB MW NPUMEHEHHE KaK HWCTOYHMKA OHHEPrUu U
XAMUYECKOTO CBIPbsl. ['OMOJIOTHUYECKHI psJl TPENeNbHBIX YyIriIeBOJOpoIoB. M3omepus u
HOMEHKJIaTypa aJKaHOB. MeTaH W 93TaH Kak MpeacTaBUTeNM ankaHoB. CBoWCTBa (ropeHHe,
peaKkiMy 3aMelICHUs, MMHPOIu3, aerunpupoBanue). [lpumenenne. KpekuHr u m3zomepusanms
QJIKaHOB. AJIKWJIbHBIC paguKaibl. MexaHu3M CBOOOTHOPAIUKAIBHOTO TaJOrCHUPOBAHUS
AJIKaHOB.

Ankenvl. DTUIIEH KakK TPEICTaBUTEIb alkeHOB. [loiydeHne STHiieHa B MPOMBIILICHHOCTH
(merugpupoBaHue 3TaHa) W B Jjabopatopuu (nmerumpatarnus dTaHoisia). CBoiicTBa (ropeHue,
OpoMHpOBaHUe, TUApATANUs, MOJUMEpHU3alHs, okucieHue pactBopom KMnO4) n npuMeHeHue
stunena. [lomatunen. [ponunen. CrepeoperyisipHOCTh HouMepa. OCHOBHBIC MTOHSITHS XUMUU
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH. Peakiinu mojmmepusaiuu.

Juenvi. ByranmmeH W W30TpEH Kak IMPEACTABUTEIM JUEHOB. Peakiuu TpUCOCIMHEHUS C
y4acCTHEM COTPSOKCHHBIX JUEHOB (OpOMHpOBaHHWE, TOJMMEPH3AlUs, THAPOTaIOrCHUPOBAHHE,
rupupoBanue). HarypaibHblil 1 CHHTETHUECKUI Kaydyku. Pe3uHa.

Ankunbl. ANCTHIICH KaK IPEICTaBUTEIb alKWHOB. [lonmydeHue amerwieHa KapOMIHBIM U
MeTaHOBbIM crioco0amu. [lonmydenue kapOuma kanbnus. CBoHCTBa (ropeHHE, OPOMUPOBAHHE,
THJIpaTalys, TPUMEpHU3alus) U IpUMEHEeHUe alleTUIeHa.

Apenvi. beHzon kak mnpenctaBuTedb apeHOB. COBpEMEHHbIE IMPEJCTABICHUS O CTPOSHHUH
6enzona. CpoiicTBa 6eH30J1a (TOpeHne, HUTpOBaHHE, OPOMUPOBAHKE) U €r0 IPUMEHEHUE.

Hegmv u cnocobowvr ee nepepabomru. CoctaB HeptH. IlepepaboTka HedTH: MEeperoHka U
KpPEeKUHT. PUPOPMUHT HU3KOCOPTHBIX HePTenpoayKToB. [ToHATHE 06 OKTAHOBOM YHCIIE.

Jemoncrpanuu. Kosekuus «[IpuposHble MCTOUYHUKH YTeBOJOpoJioB». CpaBHEHHE
IPOIECCOB TOpeHUuss HepTH u mnpupogHoro rasza. OOpazoBaHue He(TIHOW IIJIGHKH Ha
noBepxHOCTH Bojbl. KaTanmutnueckuii kpekuHr napaduna. PactBopenue napaguna B 6eH3UHE U
UCHapeHue pacTBoputrenss u3 cMmecu. [lnaBneHue mapaguHa W €ro OTHOLIEHHE K BOJE
(pacTBOpeHHe, CpaBHEHHME IUIOTHOCTEH, CMauyuBaHME). MoOJenM MOJIEKYd CTPYKTYPHBIX U
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MPOCTPAHCTBEHHBIX M30MEpOB ajkeHOB. llomyuenwe steHa u3 sranHona. ObecrBeunBaHUE
3TEHOM OpOMHOI BoAbI. ['opeHue 3TeHa.

JlaGopaTopHusblie onbIThl. 2. OGHapyxenue H20, caxu, CO2 B mpoAyKTax TOPEHUsT CBEYH.
3.UzroroBnenne moxenei ramoreHankaHoB. 4. O3HaKOMJIEHHME C OOpaslamH MOJMAITHIICHA U
noJinponuieHa. 5. Pacro3HaBanue o0pas3oB alKaHOB M alkeHOB. 6. M3roToBieHne mozemnei
QIKMHOB M WX wu30MepoB. 7.O3HakomieHne ¢ kojulekuuedl «Kayuyk u pesuHa». 8.
Os3nakomiieHHe ¢ (HU3MYECKUMH CBoiicTBaMH OeH3osa. 9. Pacmo3HaBaHWe OpraHHMYECKHX
BemiectB. 10. [lonmydenue anerunena u ero okucienue pacrBopom KMnO4 uimu 6poMHON BOJIOH.

Tema 3. Kuciaopoaconep:kamue opranndeckue coequnenus (114)

Cnupmout u ghenonnt

Cnupmur. MeTaHON M 3TaHOJ KakK MpPEICTaBUTENN MpPEAEIbHBIX OJHOATOMHBIX CIHPTOB.
CpoiicTBa 3TaHONa (TOpEeHUE, OKUCICHUE B albAerui, Aeruaparanus). [lonyuenue (OpoxeHuem
TJIIOKO3bI U THIpaTalliel STUIIEHAa) U IPUMEHEHHE ATaHoJa. DTUIICHTJIMKOIIb. [ TUIeprH Kak emie
OJIMH TMPE/CTaBUTEb MHOTOATOMHBIX CHUPTOB. KauecTBeHHas peakiusi Ha MHOTOATOMHbIE
CTIHPTHI.

@Denonvi. [lonyyenune GeHoma U3 KaMeHHOTO yrisi. KaMeHHBIN yroib U €ro UCIOJIb30BaHHE.
KokcoBanne kKaMeHHOTO yrisi, Ba)KHEHIIME TMPOIYKTbl KOKCOXMMHYECKOIO IMPOU3BOJICTBA.
B3aumHoe BiMsAHHE aTOMOB B MoJieKyne ¢eHona (B3auMojeicTBue ¢ OpOMHON BOAOH U
ruipokcuioM Hatpus). [lonydenue u npuMeHeHue GpeHoa.

Anvoecuowvt u Kemonwl

Anvoezudvi. DopManbIeTu] U alleTaIbIET U] KaK MPEICTABUTEH aJIbJICTUIOB.

Ionamue o kemonax. CBOWCTBA (peaKIMsi OKUCICHHS B KHCIOTY ¥ BOCCTAHOBJICHHSI B CITUPT,
peakuus noaukoHAeHcauu Gopmansaeruna ¢ penosiom). [lomydenne (OKMCICHUEM CIIUPTOB) U
npuMeHeHne QopManpaeruaa u - aneranpaeruaa. DeHomodopManbaeruaHbIE TUIACTMACCHI
TepMOIIaCTUYHOCTD U TEPMOPEAKTUBHOCTb.

Kapoonoswvie kucinomul, cnoxicnuie Ihupul, sHcupol

Kapobonosvie kucnomei. YKCycHasi KMCIOTa KaK IPEACTaBUTEIb IPEEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT. CBOMCTBAa YKCYCHON KHUCIIOTHI (B3aUMOJEHCTBHE C METAJUIAMHU, OKCUIAMU
METaJUIOB, TUAPOKCUIAMU METAJUIOB U COJSAMM; peakuus stepudukanuu). Ilpumenenue
YKCYCHOW KHUCJIOTBHI.

Cnoorcnvie 2¢hupor u drcupvl. CroxxHble 3(Upbl Kak MPOIYKThl B3aUMOJEHCTBUS KUCIOT CO
CIUpTaMH. 3HAU€HHE CIOXKHBIX 3QUPOB B NpUPOAE M KHU3HM 4ejoBeka. OTaenbHbIE
IIPEJCTaBUTENIN KUCIOT MHOTO CTPOEHHUsS: OJICMHOBAs, JMHOJIEBAas, JIMHOJIECHOBAs, aKpPHJIOBasd,
masesneBas, OeH3oiHas. JKupbl Kak cioxHbIE 3(UpPbl INIHMLIEPUHA M KUPHBIX KapOOHOBBIX
KUCIOT. PacTuTenbHbIe U AKUBOTHBIE )KUPBI, UX COCTaB. [ MApOIN3 WM OMBUIEHHE XKHUPOB. Mblia.
Cunternyeckue Moromue cpeacrsa (CMC). Ilpumenenue xupoB. 3aMeHa KUPOB B TEXHUKE
HETHILEBBIM CHIPbEM.

JemoncTpanuu. KonnuecTBeHHOE BBITECHEHME BOAOPOAAa W3  CIUPTAa  HATPHEM.
PactBOoprMOCTb (peHoIIa B BOJIe IpU OOBIYHOM M MOBBILIEHHOW TemnepaType. OKUCIeHHEe crupTa
B anpaerui. lllapocrepikHeBble MOJAEIM MOJEKYN albIeTUIOB M H30MEPHBIX UM KETOHOB.
Peakiust  «cepeOpsiHOTO  3epkana». Pacrmo3HaBaHMe BOJHBIX  PAaCTBOPOB  IUIMIEPUHA,
¢dopmanpneruna u ¢enona. IllapocTepxHeBble MOJENNM MOJIEKYN CIOXKHBIX J(QHPOB U
M30MEPHBIX UM KapOOHOBBIX KUCHOT. [lomyyenue cioxxHoro sgupa.

JlaGopatopuble onbiThl. 11. PactBopenue rimuepuna B Bozge. 12. BsaumopeiicTBue
riunepuHa ¢ Cu(OH).. 13. B3aumonaeiictBue ¢enoina ¢ pactBopom menoun. 14. PacriosnaBanue

BOJHBIX pPAacTBOpOB (eHoda M TriaumepuHa. 15. 3HaKOMCTBO € (HU3MUECKUMH CBOWCTBAMHU
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OTNICNBHBIX TMPEICTABUTEICH aIbJIETHIOB M KETOHOB: alleTabJETH/Ia, aleTOHa, BOJHOTO
pactBopa (dopmanpaeruaa. 16. OkwucineHue 3TaHona B 3TaHanb. 17. Peakmust «cepeOpsHOTO
3epkanay. 18. Oxucnenne anpaeruaoB rugpokcuaom meau (I1). 19. BzaumopelictBue pactBopa
YKCYCHOM KHUCHOTBI ¢ MarHueM (1mHkoM), okcujaoM wmeau (II), ruapoxcuaom xeneza (III),
pacTBOpoM KapOoHaTa HATPUS, PACTBOPOM CTeapaTa Kaius (MbLIa).

Yriaesoanl

Ilonamue 06 yenesodax. I'moko3a Kak MpeacTaBUTENb MoHocaxapuioB. [lonsTie o
JBOMCTBEHHOM (YHKIIMM OPraHUYECKOr0 COEJAMHEHUS Ha IpPUMEpPE CBOMCTB TIJIIOKO3bl Kak
albJIern/ia ¥ MHOTNOaTOMHOTO CHUpPTa albJETHJOCIUpTa. bpokeHue TIIIOKO3bl. 3HAueHUuE U
MpUMEHEHHE TJI0KOo3bl. DpykTo3a Kak H30Mep TIUoKo3bl. Caxapo3a Kak IpeICcTaBUTEINb
mucaxapunoB. IIpousBoactBo caxapa. Kpaxman wu memnono3za Kak — IpeJCTaBUTENN
nonucaxapunoB. CpaBHEHHE HUX CBOWHCTB U Ouonoruueckas poJib. IlpuMeHeHue »3Tux
MOJINCAXapUIOB.

Jemoncrpanun. OOpa3ipl YrieBoJOB M M3AENUi U3 HUX. B3aumoneiicTBue caxapossl ¢
ruapokcugom meau (II). Tlomydenue caxapara kajiblivs W BBIJIEICHHE Caxapo3bl U3 pacTBOpa
caxapara Kajblus. B3aunmopelicTBue Tioko3bl ¢ (ykcuHcepHUCTOM kuciotoi. HaOyxanue
LEJUTI0N03bI U KpaxMmaina B BoJie. [lodydyeHne HuTpaTa 1esIioI03bl.

JladopaTopubie onbIThl. 20. O3HakoMiIeHHE ¢ (DU3UYECKHMMH CBOWCTBAMH TJIFOKO3BI 21.
Bianmopeticteue rmoko3pl ¢ Cu(OH)2 mpu pasnuaHoi TemmepaType. 22. 3HAKOMCTBO C
oOpasmamu nosmcaxapuaoB. 23. OOHapy)KeHHe KpaxMaja ¢ TIOMOIbI0 KaYeCTBEHHON PEaKIny B
Méne, xaebe, Oymare, Kieicrepe, Horypre, Maprapuse. 24. 3HaKOMCTBO C KOJIJIEKIIHEH BOJIOKOH.

Tema 4. A3oTcoaep:xamue opranudeckue coeqnuenus (7 4)

Amunel. MeTuaMUH KakK TMpeAcTaBUTENb alupaTHYeCKUX aMUHOB M aHWIMH  Kak
apoMarnueckuX. OCHOBHOCTh AMHMHOB B CPAaBHEHHH C OCHOBHBIMH CBOMCTBAMH aMMHAKA.
AHUJIMH ¥ €r0 CBOMCTBA (B3aUMOJCHCTBHE C COJISTHOM KHCIIOTOM M OpOMHOI Boj0#). B3anmHoe
BJIUSIHME aTOMOB B MOJIEKYJIaX OPraHMYECKUX COCIMHEHUW Ha mpumepe aHuiauHa. [lomydenue
anuiuHa no peakuuu H. H. 3ununa. [Ipumenenue anunuxa.

Amunokuciomsi. I'TMUMH WM @JaHUH KaK IPEICTABUTENIM NIPUPOAHBIX aMHHOKHUCIOT.
CpoiicTBa aMHUHOKHUCJIOT Kak aM(OTEPHBIX OPraHUYECKHX COEIWHEHUH (B3aUMOJEWUCTBHE CO
miesnioyaMu U kucioramu). OcoOEHHOCTH IUCCOIUAIMM aMHHOKUCIOT B BOJHBIX pacTBOpax.
bunonspusie uoHbl. OOpazoBaHUE MOJHUIENTHAOB. AMHHOKAIpOHOBAas KHCIOTa  Kak
MPEACTABUTENb CHUHTETUYECKUX aMHHOKHUCIOT. lIoHSATME O CHHTETHYECKHX BOJIOKHaX Ha
npuMepe KampoHa. AMHUHOKHUCIOTHI B MpHUpOAE, MX Ouojoruueckas poib. HesameHumbie
AMUHOKHCIIOTBI.

benxu. benku kak nomunentunasl. CTpykTypa OenkoBbIX Mojekyd. CBoiicTBa OenkoB
(ropeHue, TUAPOIN3, IBETHBIE peakiinn). bruonoruueckas pois GEIKOB.

Hykneunosvie kucnomsi. HyKIeMHOBBIE KUCIOTBI Kak MOJIMHYKIEOTUAbl. CTpoeHue
nykieotuaa. PHK u JIHK B cpaBHenun. X ponp B XpaHEeHUHM W Iepefade HacleICTBEHHOU
unpopmanuu. [loHsaTHE O TEeHHON MH)KEHEPUH U OMOTEXHOIOTHH.

l'enemuyeckas c6a36  Mexcoy Kiaccamu —opeanudeckux coeouHenuti. IloHsitne o
TE€HETUYECKOM CBSA3U M T€HETUUECKHUX Psiaax.

JdemoncTpaumuu. B3anmonaeicTBue aMMuaka M aHWIMHA C COJISIHOM KHCIOTOM. Peakuus
aHWwIMHa ¢ OpoMHOU Bojoi. Jloka3arenbCTBO Hamuuus (DYHKIIMOHATBHBIX TPYII B PacTBOPAx
aMUHOKHUCIIOT. PacTtBopeHne u ocaxkienuwe OenkoB. [[BeTHble peakuuu OenkoB. [openue
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IITUYBEro nepa u mepcTsiHo Hutu. Mognens Monekynsl JIHK. Ilepexoasl: 3TaHON — ATHIIEH —
STWJIEHIJIUKOJIb — ATWJIEHITIMKOJIAT Meu (II); aTaHOn — sTaHane — 3TaHOBAs KUCIIOTA.
JlaGopatopuble ombIThbl. 25. PacTBopenue OenkoB B BoAe M HUX Koarymsinus. 26.
OO6HnapyxeHue 6e1Ka B KypUHOM SIHIE i MOJIOKE.
IpakTuyeckue padorpl.l. neHTuhUKaIMSI OPraHnIeCKUX COCTUHEHHA.

Tema 5. Xumusi u :ku3Hb. buosiornyecku akTuBHbIe BelecTBa(24)

Bumamunwi. Tlonsitie o BuTamuHax. Buapl BuTaMuHHOM HempocTatogHocTH. Kimaccuduxarmst
BuTaMuHOB. Butamun C Kak mpeacTaBUTENb BOJIOPACTBOPUMBIX BUTAMHHOB M BUTAMHUH A Kak
MPEACTABUTEND )KUPOPACTBOPUMBIX BUTAMUHOB.

Depmenmul. DepMEHTHI KaK OMOJIOTUYECKUE KaTaTu3aTopbl OenkoBor nmpupoasl. [lonarue o
pH cpenbl. OcoGeHHOCTH CTPOEHUS U CBOMCTB (CEIEKTUBHOCTh U 3(P(PEKTUBHOCTD, 3aBUCUMOCTh
neiictBus OoT Temmeparypel W pH cpenst pacTBopa) (EepMEHTOB 1O CpaBHEHHUIO C
HEOPraHMYECKHUMHU KaTajauzaropamu. Poib (epMeHTOB B IKU3HENEATETLHOCTH >KHUBBIX
OpPraHU3MOB M TIPOU3BOJICTBE.

T'opmonwi. TloHsITHE O TOPMOHAX KaK OMOJIOTMYECKH aKTHMBHBIX BEIIECTBAX, BBHITTOTHSIONINX
SHAOKPUHHYIO PETYJSINIO KU3HEACATETFHOCTH OpTraHu3MoOB. BaxkHelne cBOMCTBA TOPMOHOB:
BBICOKast (PU3HUOJIOTHYECKAs aKTHMBHOCTH, NHWCTAHIIMOHHOE JECUCTBHE, OBICTpOE pa3pylIeHHE B
TKaHsgX. OTaenpHbIE TPEACTaBUTENIM TOPMOHOB: HMHCYIMH U afpeHanuH. [Ipodumaktuka
caxapHoro nuadeta. [IoHsITHE O CTEPOUTHBIX TOPMOHAX HA MPUMEPE TIOJIOBBIX TOPMOHOB.

Jlexapcmea. JlekapcTBeHHast XUMUS: OT ATPOXUMUU U (apMaKoTepanuu J0 XMMHOTEPANHH.
AnTHOnoTHKM W nucOaktepno3. Hapkormdeckue BemectBa. Hapkomanus, Goprba ¢ HEWl u
npouIaKkTUKa.

JdemoncTpanuu. OOpa3ipl BUTAMUHHBIX TpernapatoB. llommBuramunbl. Wmmroctpamumn
¢doTorpaduii KUBOTHBIX C pa3IUYHBIMU (OpMaMH aBUTaMHHO30B. VcnbITaHue cpelbl pacTBopa
ACKOPOMHOBOM KHCJIOTHI MHAUKATOPHOUW Oymaroi. McmplTaHMe anmTevHOTro mpernapara HHCYJIMHA
Ha OeJoK.

JladopaTopHble onbIThl. 27. OOHapykxeHHe BUTaMHUHAa 4 B pacTUTEIbHOM Macie. 28.
Oo6napyxenue ButamuHaC B s0moyHOM coke. 29. OOHapyxkenue ButamumHa D B kenTke
kypuHoro siina. 30. ®epMeHTAaTUBHBIM THUAPOJIM3 Kpaxmajia Moja jAeWcTBueM amuiasbl. 31.
Pa3noxxenue nepokcuia BOJIOpoaa Mo JeMCTBUEM KaTajas3bl.

Tema 6. UckyccTBeHHbIE H CHHTETHYECKHE OPTaHHYeCKHe coeTuHeHus. (2 1)

Knaccudukanus moaumepoB. 3aBUCUMOCTh CBOWCTB TMOJMMEPOB OT CTPOCHHUS MOJICKYIL.
[IpumeHeHue noaMMepoB.

IIpakTnuyeckas padora Ne 2 «Pacno3HaBaHue MJIACTMACC U BOJIOKOH»
YueoHo-remaTuyeckuii miau (10 kiaacc) 6a3oBblii

Ne | TEMA KOJMYECTBO | B TOM YHCJIE
n/n 1ACOB YPOKH | IIPAKTHYECKHE | KOHTPOJIBHBIE
PABOTBI PABOTBHI
1 BBEJEHUE 1 1 - -
2 TEOPUA
CTPOEHUSIOPTAHUYECKUX | 5 5 - -
BEILIECTB.
3 VIJIEBOJOPOJBI M UX
[IPUPOIHBIE UCTOYHUKU 9 8 . 1
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4 KHCJIOPOJICOJIEPXKAILIVE
OPTAHUYECKUE 11 10 -
COEJVUHEHU A
5. | A3SOTCOAEPXAIIUE
COEJJVMHEHU A n nx 7 5 1
HAXOXJIEHUE B ITPUPOIE
6 XUMUSA " KW3Hb.
BUOJOIr'MYECKUAKTUBHBIE 2 2 )
OPTAHUYECKHUE
COEJVHEHU A
7 N CKYCCTBEHHBIE "
CUHTETUYECKHE 2 1 1
OPTAHMYECKUE
COEJJVMHEHU A
BCEro: 35 31 1
KanennapHo — rematnueckoe IMJIAHHPOBAHHE
no xumum 11 (6a30BblIii ypoBeHDb) KJIACCOB
Yueonuk: Xumus: 10-11 knacc:yueOHuK 17151 061eo6pa3oBatensHblx oprannsanuii/O.C 'abpuenss.-M.:Ipoda,2014.
Iporpamma: Asrop: O.C.I'abpuenss. [Iporpamma 1 001ieo0pa3oBaTenbHbIX OpraHU3aLuii
s 5-11 kmaccoB. M., «/Ipoday, 2014.
Bcero wacos B roa: 10 knacc - 34 gaca, 11 kinacc — 344aca,12 kinacc- 34yaca..
B Hepedro: 1yac
No Tema Kot vac Hara
BBenenue 1u 11
1 [IpeameT opraHU4eCKON XUMHUH 1 4.09
I Crtpoenue u kiaccupukanusi OpraHnyecKux coequnennid. Peakuum B |Su
OpraHu4yecKoi XuMHUH
5 Teopust XMuMHUUECKOTOCTPOSHUSI OPraHUYECKUX coeMHeHn A. M. 1 11.09
bytneposa.
3 KnaccudukanusopraHu4eckux coeTMHEHUM 1 18.09
4 OCHOBBI HOMEHKJIATYPhIOPTaHUYECKUX COECTUHEHU. 1 25.09
5 CraproBast KOHTposIbHast paboTta Nel 1 2.10
6 O06o001IeHre U CUCTEMAaTH3 Al 3HAHUH. 1 9.10
I YriaeBoaopoasl 8u
7 [IpupoaHbIe HCTOYHUKUYTIIEBOAOPOI0B. [IpUpoAHbIN UMOMYTHBIHI 1 16.10
HedTsiHOM ra3el. HedTh.
8 AJIKaHBI. 1 (23.10
9 AJIKEHBI. 1 6.11
10  |AnkanueHsl. 1 13.11
11 |AnKuHBL 1 20.11
12 ApeHBI. 1 27.11
13 |O6006uieHue u cucTeMaTU3anus 3HaHUH 1o TeMe «YTIIEBOI0POJIbI» 1 412
14  |KontponpHas padota Ne 2.«YTI1eBOA0POIBD». 1 11.12
11l |Kuciaopoacoaep:xamue opraHuyeckKue coeMHEHHs 84
15  |Couprtsl. 1 18.12
16  |Anpaerunsl. 1 25.12
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O0600611eHre ucKcTeMaTH3alus 3HaHUK O CITUpPTaX, PeHoIax 1

17 MKapOOHUIIBHBIX COSAMHECHUSIX
18  |KapOoHOBBIE KHCIIOTHI. 1
19  |Cnoxwusie 3¢upsl. XKupsl. 1
20  [YraeBoasl. MoHOCaxapuibl. 1
21 O06o001IeHre NCUCTEMATH3AIIHS 3HAHUIA TTOTEME 1
«Kucmopoacoepkanmeopranuaeckie COeTMHECHUSD.
29 KonTtponsHas padora Ne3 «KucnopoacoaepkamueopraHuuecKie 1
COCITUHEHUS.
IV  |A3oTcoaep:xaiue OpranudecKue coelMHeHM sl T4
23 |AMuHbBl. AHMJIMH. 1
24  |AMUHOKHCIIOTEL 1
25  |benkwn. 1
26  |HykJIeMHOBBIC KHUCIIOTHI 1
97 O06o01enne ncucTeMaTu3alys 3HaHUH ToTeMe 1
«A30TCOepKAIMUCOPTAaHNICSCKHE COCTUHEHUSD).
28 KonTtponpHas padota Ne 4«A30ToCoaepKaIIeOPraHUIECKUe COeTuHEeHUs (1
29  |[Ipaktuueckas padota Nel «MneHTHUKAIMSOpPraHUYECKUX COequHEeHU». (1
\% buosiornyecku aKTMBHbIE BeleCTBA S4
30  [BuTaMuHBI, TOPMOHBI,JIEKAPCTBA, MUHEPAIBbHBIE BOJbI. DEPMEHTBHI. 1
31 HckyccTBEHHBIE HCMHTETHYECKUE OPraHUYECKUEBEILECTBA. 1
32 [IpakTnueckas paborta No2 «Pacrno3HaBaHue M1acTMacc U BOJIOKOH. 1

33-34 |UtoroBast koHTpoJbHas padota Ne5. Oprannueckas xumus. U ee ananuz |2

HToro 344

COJEPKAHUE KYPCA XUMMUU B 11 KJIACCE
Tema 1. [lepnoauveckuii 3aKoH U cTpoeHne aroma (34)

Cmpoenue amoma. ATOM - ClOXHas 4YacTHLA. SInpo aroma: IPOTOHBI U HEUTPOHBI.
M30TOmBL. DIeKTPOHBI. DJIEKTPOHHAs 000J10YKa. DHEPreTHYeCKHii ypoBeHb. Opouranu: S u p, d-
opoumanu. PacripenieieHMe 3JIEKTPOHOB IO SHEPreTHUYECKMM YPOBHSAM M OpOMUTAIISIM.
ONeKTpOHHbIE KOH(UIypalli aTOMOB XHMMHUYECKUX 3JEMEHTOB. BajeHTHbIE BO3MOKHOCTH
aTOMOB XMMHMUYECKUX JIEMEHTOB.

Ilepuoouueckuii 3akon u cmpoenue amoma. COBpeMEHHOE NOHATUE XUMHUUECKOTO 3JIEMEHTA.
CoBpeMeHHas (GopMyIHMPOBKA NEPUOIUIECKOro 3aKoHa. [IpuunHa NepuoJMuHOCTH B U3MEHEHUHU
CBOMCTB XUMHUYECKUX 3JeMEHTOB. OCOOEHHOCTH 3alOJHEHUS] SHEPreTUYEeCKUX YpPOBHEH B
JNIEKTPOHHBIX ~ 000J0YKaxX aTOMOB IIEPEXOJHBIX 3JEMEHTOB. OJIEKTPOHHbIE CEMEHCTBa
AIIEMEHTOB: S- U p-anemenmut; d- u f-onemenmot.

Omxpwimue /] U. Menoeneegvim I[lepuoouueckoeo 3axkona. BaxHelue MOHATHS XUMHHU:
aTOM, OTHOCHUTEIbHAas aTOMHass W MouieKyisapHas Mmaccel. Otkpeitue /[[. M. MenneneeBsiM
Ilepuoanyeckoro 3akoHa. Ileproauueckuii 3akoH B popmynuposke 1. . Menneneesa.

Ilepuoouueckasn cucmema /. U. Menoeneesa. Ilepuoanueckas cuctema [I. 1. Menneneena
Kak rpapuyeckoe OTOOpaeHHE MEepUOJUYECKOro  3akoHa. Pa3nuuHble  BapHaHTHI
nepuoaudeckon cucremel. llepumonpl u rpynmnbsl. 3Hau€HHE MEPUOJUYECKOIO 3aKOHA U
[IEPUOANYECKON CUCTEMBI.

Jemoncrpanuu. Paznuunsie popmsl [leproauueckoii cucremsl Jl. M. Menneneesa.
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Tema 2. CTpoenne BemecTBa. /{ucnepcHblie cucTeMbl U pacTBOPbI (74)

Kosanenmnas xumuueckas cesnzo. lloHstue o xoBajeHTHOW cBsizu. OOmIas 3JIEKTPOHHAsS
napa. KpaTHOCTh KOBaJ€HTHOM CBSI3U. DIJIEKTPOOTPULIATETHLHOCTh. KoBajieHTHast mojsipHas U
KOBaJICHTHAsI HETIOJISIpHAst XuMudeckue cBsizu. OOMEHHBIN 1 JOHOPHO -aKIIETITOPHBI MEXaHU3MBI
o0Opa3oBaHUsl KOBAJICHTHOW CBs3U. BemiecTBa MOJICKYISIPHOTO M HEMOJCKYISIPHOTO CTPOCHHUS.
3aKoH MOCTOSIHCTBA COCTABA JIJIsl BELIECTB MOJICKYJISIPHOTO CTPOCHHS.

Honnas xumuveckasn cesasp. Katnonsl m annoHsl. MoHHast cBsi3p u ee cBoicTBa. Monnas
CBA3b KaK KpalHUN CIy4all KOBAJICHTHOM MOJIIPHOU CBSI3H.

Memannuueckasn xumuyeckas cea3b. O0Omue puzndeckue cBorncTBa MeTayioB. CruiaBbl.

Booopoonas  xumuueckas  ceésazv.  BomopoaHas  cBsi3b Kak  OCOOBIM  cirydait
MEXKMOJIEKYJIIPHOTO B3auMOJIeHCTBHs. MexaHu3M ee oOpa3oBaHUS W BIUSHHUE Ha CBOMCTBA
BEIIECTB (Ha IpUMEpE BOJIbI).

Aepecammuvie cocmoanus eewjecmsa. 1'a3pl. 3akoH ABorajpo it Ta3oB. MospHbIH 00beM
ra3zoo0pa3HbIX BemecTs (pu #. y.). Kuakocrtu.

Tunwr kpucmaniuueckux peuwtemox. Kpucrannudeckas peunierka. MloHHbIe, MeTalIIMYeCKUeE,
ATOMHBIC U MOJIEKYJIIPHBIE KPUCTAUTMYECKUAE PEIIETKU. AutoTponusi. AMOp(HBIE BEIIeCTBa.

Yucmele eewecmeéa u cmecu. CMecu M XUMHYECKHE COEAMHEHUS. [OMOreHHsle W
reTeporeHHbie cMecu. MaccoBass U1 00beMHasi JIOJIM KOMIIOHEHTOB B CMecH. MaccoBasi J10Jist
npumMmecen. Penienue 3a1a4 Ha MaCCOBYIO JIOJIKO TPUMECEH.

Jlucnepcnvie  cucmemwvi. IlonstTme mucriepcHo  cucteMbl. JlucnmepcHas ¢asza u
nucrnepcuonHast cpena. Kinaccuduxanus 1ucrnepcHbIX CUCTEM.

JdemoncTpanuu. Mojenp KpUCTAUIMYECKOW pemeTkn xjopuaa Hatpus. OO0pasiibl
MHUHEPAJIOB € HMOHHOM  KPHUCTAJUIMYECKOM  pENIeTKOM: KajabluTa, ramura. Mojaenu
KPUCTAJUTMYECKUX PEIIETOK «CYXOTO Jibaay (Miu Hoxaa), anmmasa, rpaduta (wiam kBapua). Moaens
MoJisipHOro oObema raszoB. Kosutekuusi mimactmace U BOJIOKOH. OOpasibl HEOPraHHMYECKHUX
noauMepoB. Moaenu Mosekyn 6enkoB u JIHK.

JlaGopaTopHble ONbITHI. 1. 3HAKOMCTBO C KOJUICKI[MSMH MHUIIEBBIX, MEAUIMHCKUX U
OunoJIoTHUeCKHX Tesel u 3oiei. 2. [onmydeHnue koo gHoro pactBopa xiaopuaa xenesa (I11).

Tema 3. Xumudeckue peakuuu (64)

Knaccugpuxayus xumuyeckux peaxyuii B OpraHnIecKOil 1 HEOPTaHUIECKON XUMHHU: 110 YUCITY
U COCTaBy pearupyroliux BEIIECTB; [0 M3MEHCHHIO CTENCHEH OKHCICHHS 3JICMEHTOB,
00pa3yloIMX BEMIECTBa; MO TEIMIOBOMY 3(PdekTy; 1o (a3oBoMy COCTaBy pearupyromux
BEIICCTB; 110 YYaCTHUIO KaTaNu3aTopa; M0 HAMPABICHUIO; IO MEXaHU3MY MTPOTEKAHHUSI.

Tennosotl 3¢hghexm xumuuecxoul peaxyuu. Ternora oOpa3oBaHus BemiecTBa. 3akoH ['ecca.
Tepmoxumuyeckue ypaBHeHHsI. BO3MOKHOCTh POTEKAHUST XHMUYECKOM peakIii Ha OCHOBaHUU
3aKOHOB XMMHYECKOW TEPMOJTHAMUKH.

Ckopocmv  xumuuecxoti peaxkyuu. CKOPOCTb TOMOTEHHBIX U TETEPOTEHHBIX PEaKIHil.
DHeprus akTUBAllMU. BiusHUE pa3nuyHbIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIuu:
MIPUPO/IBI U KOHIIEHTPAIIUU PEATUPYIOIINX BEIIECTB, TUIOMIAIU COMPUKOCHOBEHHSI pearupyroInux
BEIIECTB, TEMIIEPATyphl, KaTaIN3aTOPOB. | OMOTEHHBIN U FreTEPOTeHHBIN KaTaius3.

Kamanusz. Tlonatue o Karaau3aTope © MeXaHM3Me ero jaedctBus. @DepMeHTHI-
Oouokarann3aTtopsl. UHTHOUTOPBI U KATATUTUYECKUE SITBI.

Obpamumocmo xumuyeckux peakyuu. OOpaTuMbple 1 HEOOpPAaTUMbIE XMMHUYECKHE PEAKLUH.
XUMHUYECKOE paBHOBECHE. YCIOBHUS CMEIICHHS XUMHUYECKOro paBHOBecHs. [IpuHIun
Jlelllarenwe. 3akoH ACWCTBYIOIIMX MaccC JUIsl paBHOBECHBIX crcTeM. KoHcTaHTa paBHOBECHS.
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Oxucaumenvro-eoccmanogumenvhvle  peakyuu.  OKHCIUTENIN U BOCCTAHOBUTEIH.
CocraBnenne ypaBHeHuit OBP MeTonoM »nekTpoHHOTO OanaHca. DJEKTPOJIM3 PacTBOPOB U
pacIuiaBoB.

Teopuss  snexmpoarumuyeckoti — ouccoyuayuu.  DICKTPOJUTHI U HEIIEKTPOJHTEHI.
DneKTpoauTHYecKas auccouyanus. MexaHu3M AMCCOLMAIMU BEIIECTB C Pa3IMYHbIM TUIIOM
cBs3u. CuiibHBIC U ciabbie 3ekTposuThl. OcHoBHBIE nostoxkenus TO/l. KauecTBennsie peakuum
Ha HEKOTOpble HMOHBL. MeToabl ONpeleNieHUuss KHCIOTHOCTU cpelpl. Jluccoumanus BOJBI.
Bonopoaneiii nokasaress.

T'uoponus. Ilonstue «ruapoausy». I'maponnus opraHuyeckux BellecTB. buosornyeckas posib
TU/IPOJIM3a B OPraHM3Me YesloBeKa. Peakiuu ruipoiinia B IpOMBILUIEHHOCTH. [ 'UIponu3 comeil.
IM'aaponus kap6uaoB, CHIMINUIOB, GOCHUIOB.

JdemoncTpanuu. AJIOTponHBIE MpeBpaiieHus cepbl U Qocdopa. Peaknuum, wumaymme c
o0Opa3oBaHHEM Tra3a, 0cajika Wiu BoJbl. V3yueHne 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKkiuu
OT KOHIICHTpAllMu BEILIECTB, TEMIEpPaTyphl (B3auUMOAEWCTBHE THOCYJIb(aTa HAaTpUs C CEpHOM
KHCJIOTOM), MOBEPXHOCTU CONPHUKOCHOBEHHUS BEIIECTB (B3aMMOJEHUCTBHUE COJISTHOM KHUCIOTHI C
rpaHyJlaMd W TIOPOIIKaMH aFOMHHHS WIH IHHKA). Koppo3usi »keie3a B BOJHOW cpene ¢
ypOTpONUHOM U 6€3 Hero. IHAuKaTophl U M3BMEHEHUE UX OKPACKH B Pa3HbIX Cpeaax.

JlaGopaTopHsblie onbIThl. 3. Pa3iokeHne mepokcua BOJOPOAa C MOMOIIBIO OKCHIA MEIn
(I) u xaranasel. 4. 3HakomcTBO ¢ kosutekmueit CMC, coxepkamux 3H3UMBL. 5. Peaxium,
uaymue ¢ oOpa3oBaHHMEM OCaJKa, Ta3a WM BOJABI JJIS OPTaHUYECKMX U HEOPraHHMYECKHUX
ANEKTPOJUTOB. 6. Paznnunble ciayyaum rujaposinza conei. MccimenoBaHue cpenbl pacTBOPOB €
MTOMOIIBI0 UHAUKATOPHON Oymaru.

KonTtponbras padoTta Ne 1 o teme: «Teopernueckre 0OCHOBBI OOITEH XUMUI)

Tema 4. BemecTBa 1 ux cBoiicra (164)

Knaccugpurayus neopeanuueckux eewecms. Ilpocteie u ciiokHbie BemiecTBa. OKCHIBI,
TUAPOKCHIBI  (OCHOBaHMS, KHCIOPOACOJEPKAINE KHUCIOThI, aM(pOTEpHbIE THAPOKCHUIBI).
Kucnotsl, ocHoBanus, conu. [IoHsITHE 0 KOMIUIEKCHBIX COJISX.

Knaccugpurayus opeanuueckux eewecms. YTIEBOIOPOIbI, WX Kiaccudukamus. Mzomepus.
I'omonorus. TIponsBoaHbIE YIiI€BOIOPOAOB: TAJOTCHAIKAHBI, CIUPTHI, (PEHOJIBI, albJACTUILI U
KETOHBI, KapOOHOBBIC KHCIIOTBI, MPOCTBhIC W CJOXKHBIC Aupbsl. HuTpocoenuHeHus, amMHuHBI,
aMUHOKHCIIOTHL. [ToHsATHE 00 271€eMEHTOOPTaHNYECKUX COSTUHEHUSX.

Memannwi. Ilonoxenne meramaoB B IICXD JI. M. MenneneeBa. Metannudeckas CBS3b.
O6mme ¢Qu3nyeckue CBOHWCTBA METAUIOB. XUMHUYECKHE CBOHCTBa MeTauioB. OKCHIBI U
TUJIPOKCHUJIBI TEPEXOAHBIX METAUIOB. 3aBUCUMOCTh UX CBOMCTB OT CTETICHU OKHCJICHUS MeTaslia.
Koppo3sus: npuauHbl, MeXaHU3MBI IPOTEKaHUs, CIIOCOOBI MPE0TBPAILICHHUS.

Hememannwi. Tlonoxenue uemetamoB B [ICXD JI. U. Menneneea. Kondurypamus
BHEIIHEr0 DJJIEKTPOHHOTO CJIos HeMeTauioB. [IpocTele BemecTBa HeEMeETaulbl: CTPOCHHE,
¢buznueckue CBOMCTBA. XMMHYECKHE CBOMCTBa. BaxkHeiIne OKCHIIbI, COOTBETCTBYIOIIUE UM
TUIPOKCHUJIBI M BOJOPOIHBIE COCIMHEHUS HEMETAIIOB.

Oxcuodwi. CTpoeHHe, HOMEHKJIATypa KilaccHu(HKaldsg U CBOWCTBA OKCHUIOB. Bakueiimue
MPEICTaBUTENM ITOTO Kitacca. Ilepokcumpl.

Kucnomsi. CtpoeHue, HOMEHKJIATypa, Kiaccu(ukaius M CBOMCTBa KHUCIOT. Baxkueime
NpeICTaBUTENIN 3TOro kiacca. OCOOEHHOCTH CBOMCTB CEpHOM M a30THOM, MypaBBMHOW W
YKCYCHOW KHCIIOTHI.
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Ocnosanusa. CTpoeHue, HOMEHKIATypa, KilacCU(UKAMs W CBOWCTBA OCHOBAaHUML.
PactBopuMble 1 HeEpacTBOpHMMBIE OCHOBaHUS. BakHelmue mpeacTaBUTENN — Kiacca.
Oco0GeHHOCTH OPraHUYeCKUX OCHOBaHUM.

Amgpomepnule coedunenus. AMGOTEPHOCTh OKCHIOB U THAPOKCHJIOB MEPEXOHBIX METAJUIOB
U QTIOMUHHS: B3aMMOJICHCTBHE C KHCIOTaMH W IIelIo4YaMd. AMQOTEpPHOCTb aMHHOKHUCIOT,
o0Opa3oBaHUE MMENTHIOB.

Jemoncrpanuu. Komtekuus «Kimaccudukanus HeopraHHuecKux coenHeHuit». [lomydyenne
KOMIUJIEKCHBIX ~OPraHM4eCKMX W HEOPraHWYEeCKUX COoeauHEeHHil. JleMOoHCTpauus Cyxux
kpuctamtoryaparoB. Komnekmus «Knaccupukanusi opraHudeckux coeauHeHui». Moaenu
KPUCTANTMIECKUX pPEHIeTOK MeTauioB. Koyeknuus MeTauioB ¢ pPa3sHbBIMH  (DU3WYECKUMHU
cBoiictBamu. Koppo3usi MeTailjioB B pa3ianyHbIX YCIOBHUSIX M METOJbI 3alIUTHI OT Hee. ['opeHue
cepsl U pochopa. Bosronka ioaa, pactBopenue iona B crmpre. BzaumoselictBue ammMuaka u
METHJIAMHHA C XJIOPOBOJIOPOJOM U BOJIOM.

JlabopaTopHble onbIThl. 7. O3HaKOMJIEHHE ¢ 00pa3llaMM MpeICTaBUTENEN pa3HbIX KJIACCOB
HeopraHuueckux BemecTs. 8. KadecTsennsle peakuun Ha nonsl Fe?* u Fe®'. 9. Osnakomnenue ¢
oOpa3iaMu TpeJCTaBUTeNIel pa3HBIX KJIACCOB opraHmdeckux BemecTB. 10. B3ammojelicTere
METaJJIOB C pacTBOpaMu KUCIOT U coied. 11. O3HaKoMIiIeHHE C KOJUIEKIUEH py/I.

KonTtponsnas padota Ne 2 o teme: «Heoprannueckue BemecTsa

Tema 5. XuMun4yeckuii NpakKTUKYM

IIpakTuyeckas padora 1. «[lomyuenue, coOnpanue u pacro3HaBaHue razony 2. «Pemenne
AKCTICPUMEHTATBHBIX 33124 Ha UACHTH(PHUKAIIMIO OPTAHUIECKUX U HEOPTaHNYECKUX BEIICCTBY

YyedHo-TemaTnueckuii mjiad (11 kaacc) 6a3oBbIi

Ne | TEMA KOJMYECTBO | B TOM YHCJIE
n/n ACOB YPoOKN | IIPAKTUHYECKHE | KOHTPOJIBHBIE
PABOTbDI PABOTbDI
1 CTPOEHME ATOMA U |3 3
[NEPMOJIMYECKHI1 3AKOH
J.1. MEHJIEJIEEBA
2 CTPOEHME BEIIECTBA 7 7
3 XUMHWYECKUE PEAKLIUM | 6 5 1
4 BEILECTBA n nx | 16 1
CBOICTBA
5 XUMUYECKUI 2 2
[IPAKTUKYM
Bcero: 34 30 2 2
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TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC (BA3OBBI YPOBEHbD) 34
YACA

kon- |[ara
No Tema BO
9acoB

| Oomas xumust 194

1. Crpoenue atoma. DneKTpoHHas 0001049ka. OcCOOEHHOCTH CTPOCHUS IIEKTPOHHBIX |2
000JI0YEK MePEeXOAHBIX AIeMEeHTOB. OpOuTanmusu p

3 [Tepuoanueckuit 3akon u [lepuoanueckas cucreMa xumudeckux snementon /. 1. |1
MenneneeBa

4 Xumuueckas cBsi3b. IOoHHasd U KOBaJE€HTHAs 1

5 Metaideckas 1 BOJOPOIHAS XUMUYeCKue cBsi3u. Eqnaas mpupoga xumudeckux |1
CBsI3eM

5 BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHUs. THIbI 1
KPUCTATNIECKUX PEIICTOK.

7 CocraB BeniectB. [IpuunHbl MHOTOOOpa3Ust BEMIECTB.
Yuctele BemecTBa U cMecu. CoctaB cMecell. Pa3enenue cMecel. 1

8 Hcruanabie pactBopbl. CrocoOBI BRIPaXKEHHS KOHIICHTPAIIMH PACTBOPOB 1

9 JucnepcHbie cuctembl. Komutonasr (3011 U TeJH) 1

10 Knaccudukanus XuMudecknx peakiiuii B OpraHU4eCKor ¥ HEOPTaHMIECKOM 1
XUMHH.

11  |TemnoBoii 3ppeKT XUMHUYECKOM peakuun 1
DneKTpoauTHYecKas qucconuanus. Peakiium noHHoro ooMeHa 1

12 |'maponu3 HeoOpraHMYECKUX U OpraHndeckux coenuHeHuil. Cpena BOIHBIX
pacTBOpoB. BoiopoaHblil mokaszarensb

13-14 OKHUCAUTENEHO-BOCCTAHOBUTEIbHBIC PEAKIIHH 2

15  |CkopocTh XMMUYECKOHN pEeaKIuu. 1

16-17 OO6paTUMOCTh XMMHUYECKUX peakuuil. XMMUYECKOe PaBHOBECHE U CIIOCOOBI €ro 2
CMEIICHHUS.

18 OO6o01IeHre 1 cucTeMaTr3ays MaTepralia 1o o0IIe XUMUH 1

19  |KontponbsHas pabotaNel OOGmas xumus 1

Il |Heopranmueckasi XumMus 154

20  |Knaccugukanus 1 HOMEHKIATypa HEOPraHMUECKUX COeNHEHHM 1

21  (Meramibl ¥ X CBOMCTBA 1

22 |O6ume crocoObl nosyyeHus MetauioB. Kopposusi. 1

23 Hewmerannsl u ux cBoiictBa. biiaropoinsie rassl 1

24 |OO0mas xapakTepUCTHKa raJoreHOB 1

25 Oxcuanl 1

26  [Kucnotsl 1

27  |OcHoBaHUA 1
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28 |Comnm 1

29  |['enermueckas CBsI3b MEXIY KJIACCAMU COCTUHEHUIN 1

30 O06o01IeHne 1 cuCTeMaTHU3alus 3HAHWI 0 HEOPraHMYECKUX BEIIeCTBAX 1

31  |KontponsHas padota Ne2 mo teme: Heoprannyeckue BemiecTna. 1

32  [lIpaktuueckas padora Ne 1 «[lomydenne, coOupaHue U pacrlio3HaBaHHUE T'a30B» 1

33 [IpakTuaeckas padborta Ne 2 «PemieHne SKCIIepIMEHTAITBHBIX 3377249 Ha 1
UICHTH(DHUKAITIIO OPraHMYECKUX U HEOPTAaHMUECKUX BEIIIECTBY 1

34  [lomoBast KOHTpOJIbHAS paboTa 1
Hroro 344

Y4eOHO0 — MeTOINYECKOe 00ecrevYeHue

JINTEPATYPA 10 kaacc
1.Crangapthl BTOporo nokoJsieHust [IprMepHbIie mporpammel 1o nmpeameram  Xumus 10-11

kimacc M: «lIpocsemennen, 2012.

2.T'abpuensa O.C. [Iporpamma kypca xumun it 10 —11 kimaccoB 00meoOpa3oBaTeIbHBIX
yapexaeHui — 4-e uzm., crepeoturt. — M.: «JIpoda»,2017.

3.T'abpuensa O.C. Xumus.10 xnace. ba3oserit ypoBens : ®I'OC, Yueb.mis o0neoopa3onar.
yue0. 3aBefieHnid. — 2-e u3/1., crepeotul. — M: «/Ipoda Beprukamby, 2017.

4.T'abpuensa O.C.,bepeskun I1.H., Ymako A.A., Maiiopoa I'.B. u ap. KoHnTpoasubie u
npoBepouHbie padoThl o xumun 10 kinacc k yueonuky ["'abpuensna O.C. bazoBbiii ypoBeHb,
OI'oC —M: «/Ipoda»,2015

5.I'abpuensn O.C. CnaakoB C.A.. Pabouas terpaas no xumuu 10 kimace K yaeOHHUKY
INabpuensua O.C .bazossiit ypoBenb. DI'OC —M: «/Ipoday, 2014

6. I'abpuensu O.C., Kynmosa A.B. Terpaas s oneHkn kayecTBa 3HaHuid 1o xumun 10 kimace k

yueOnuky ["abpuensna O.C. bazosslii ypoBenb. PI'OC — M: «/Ipoda Beprukanby, 2014
7. TopkoBenkoM.IO. [Toypounsie pazpabotku no xumuu 10 kmacc-M: «kBAKO»,2016.

8. I'adbpuensu O.C, Octpoymos W.I', Hactonbrass kHura yuurtens xumun»-10 kimacc,-M: «biuk

u K%, 2001.
9. Tpoery6osa H.I1., KonTponsHO-u3MepuTenbHble MaTepuaiisl o xumun 10 xmacce (k
yuebnuky O.C.I'abpuensn), M. «Bako» 201 1r

JIMTEPATYPA 11 kaace
1.Cranpaptel BToporo nokosyenus I[Ipumepnsie nporpamMmsl 1o npeameram  Xumus 10-11
kiacc M: «lIpocsemenney, 2012.
2.T'abpuensa O.C. IIporpamma kypca xumuu uist 10 —11 knaccoB o01ieo0pa3oBaTeIbHBIX
yupexaeHuit — 4-e ussa., crepeotun. — M.: «Zpoda»,2017.
3.I'abpuensn O.C. Xumus. 11 knace ba3oBelii ypoBenb: , Yueb.is o0meodpa3osar. yueo.
3aBeJIeHui. — 3-e u3J., crepeotunl. — M: «/Ipoday, 2014.
4.T'abpuensu O.C.,bepeskun I1.H., YmakoB A.A., Maiioposa I'.B. u nip. KontposnbHsle u
npoBepouHblie padoThl Mo xumuu 11 kinace k yueonuky ['abpuensna O.C. ba3oBslii ypoBeHb,
OIrocC -M: «Ipoda»,2015
5.I'abpuensn O.C. CnaakoB C.A.. Pa6oyas tetpaap no xumuu 11 kimacc kK yueOHUKY
I'abpuensna O.C .bazoBslii ypoBeHs. PI'OC — M: «Ilpodar, 2014
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6. Tpoery6osa H.IL. Tloypounsie pa3pabotku o xumun 11 kmace-M: «BAKO»,20009.
7. I'abpuensn O.C, JIeicoBa I'.I'., Beenenckast A.I'. , «<HacTtonpHast KHUTA y4UTENs XUMUWY B 2-
x gactsax-11 knace, npoduisHbIN ypoBeHb -M: «Zlpoda», 2009.
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