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MHNOACHUTEJBbHASA 3ATINCKA

Jannas paGoyvasi mporpaMMa OpMeHTHPOBaHA Ha yUHUTeNIel XUMUH, padotaromux B 11 kinacce mo
YMK O.C. Tabpuensn, WU.I'. OctpoymoB, C.A. CrnagkoB u pa3paboTaHa B COOTBETCTBHH CO
CIICAYIOIIMMU HOPMAaTUBHBIMU JIOKyMEHTAMU:

v ®enepanbHOro 3aK0Ha «O0 00pa3oBanuu B Poccuiickoit @eneparum» ot 29.12.2012r. No 273-
®3;
v [Topsimka pa3pabOTKH W YTBEpKIeHHUS (enepalbHBIX OCHOBHBIX 00IIe00pa30BaTEIIbHBIX

MporpamMM, YTBEPKAEHHOTO MpuKazoM MuHHCTEpCTBa MpocBemeHuss Poccuiickoi ®enepauuu OT
30.09.2022 Ne 874;
v [IpumepHO# MporpaMMbl, YTBEpKJACHHOM MUHHUCTEPCTBOM OOpazoBaHHs M Hayku PD, moxg

penakuueit O.C. I'abpueinsn, C.A. Cnankos (IIporpammsl 0011e00pa3oBaTeNbHbIX YUPEXKICHUN, XUMUS
10-11 kunaccel, u3garensctBo Mocksa, [Ipocemenue 2021 1.) B COOTBETCTBYET yueOHUKY Xumusi. 11
KJIacc.: y4eOHUK iisi 001eo0pa3oBarenbHbIX opranu3anuii. ba3zossiii yposens / O.C. 'abpuensy, W.T'.
Octpoymos, C.A. Cnaakos. - M.: IIpoceemenne, 2021.

B nmanHO# paboueil mporpamMme MPOCIEKUBACTCS MPEEMCTBEHHOCTh MEXKAY KypcOM XUMHH
OCHOBHOTO 00mIero oOpa3oBaHMsi W KypCOM XHMHUHU CpETHEro oOmIero oOpa3oBaHWs, KOTOPBIH
obecreyrBaeT peaau3aluio 00pa30BaTeNbHON TPAeKTOPUH, CBSI3aHHON C YriyOJIEHHBIM H3y4YE€HUEM
xumud. B gaHHOW pabodeid mporpaMMe HE TOJBKO YYHTHIBAIOTCS NPEAMETHOE COIEpIKaHUE
yriyONEHHOTO YpPOBHS M WHIMBHIYyaJbHbIC, BO3pPACTHbIE, IICHUXOJIOTHYECKHE, (U3NOIOTHYECKUE
0cOOEHHOCTH O00y4aeMbIX — IMporpaMma OpPHUEHTHPOBaHA HA TMOJTOTOBKY K TOCIEAYIOUIEMY
po¢eCcCHOHATILHOMY 00pa30BaHMIO B BBICHICH ILIKOJIE, B KOTOPOM XUMUS ABISETCA NPOPUINpYOIEeit
JUcHUIUIMHON. TeopeTnueckoe M AIKCIEPUMEHTAIbHOE COJEp)KaHUE Kypca M3y4daeTcsi Ha OCHOBE
CHCTEMHO-/I€ATEIbHOCTHOT'O MOAX0/1a, KOTOPBIHA oOecrieunBaeT (GopMUpOBaHUE TOTOBHOCTH YUALIUXCS
K CaMOPA3BUTHUIO U HETIPEPHIBHOMY XMMHUECKOMY 00pa30BaHUIO; aKTUBHYIO y4€OHO-I103HAaBATEIbHYIO
NesITeIbHOCTD IIPU U3YYEHUU XUMUHU; IPUMEHEHHE TEOPETUUECKUX 3HAHUM NOHATHUH, 3aKOHOB U TEOpUI
XMMUU JJI51 IPOTHO3UPOBAHUS CBOMCTB XUMHUECKUX OOBEKTOB M TIOATBEP)KICHUE ATHX MPOTHO30B TPU
BBINOJIHEHUH XMMHUYECKOI'0 SKCIIEPUMEHTA; IUTAaHUPOBAaHKUE U IIPOBEJCHUE XUMHUECKOT0 HIKCIIEPUMEHTA
U UHTEpHpEeTalus €ro pe3yJbTaToB; YMEHHE XapaKTepHU30BaTh M KIACCU(DUIIUPOBATH XUMHYECKUE
3JIEMEHTBI, BEIIECTBA U MTPOLECCHI; YMEHHE OJIHO M TOUYHO BBIPAXKATh U apryMEHTUPOBATh CBOIO TOUKY
3peHHsI; YMEHHE HaXOMUTh HWCTOYHHWKH, TMONYy4aTh, TNPEACTABIATH W  COOOMIATh XHMHUYECKYIO
nH(pOpMaIIHIO B YCTHON M MHCbMEHHOM peuu u Jp.

PesynbTaThl M3y4eHUs Kypca XMMHW Ha YriyOJEHHOM ypOBHE TOMOTAIOT B JOCTIDKEHHH IeNiei
npeaMeTHoi obnactu «EcTecTBEHHbIE HAYKH» U OTPAXKAIOT:

1) chopMHpOBaHHOCTH CHUCTEMBI 3HAHUH 00 OOLIMX XUMHYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX;

2) copMHPOBaHHOCTH YMEHHI MCCIIEIOBATh CBOWCTBA HEOPTAHUIECKUX U OPTaHMYECKUX BEIIECTB,
OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIHi, IPOrHO3HMPOBATh BO3MOXKHOCTh MX
OCYILECTBIICHHUS;

3) BiaaeHNe YMEHUSIMH BBIJIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHUI O COCTAaBE U CTPOECHUU BEILECTBA,
00 OCHOBHBIX XMMHUYECKHX 3aKOHAX, MPOBEPSTH THUIOTE3bl IKCIIEPUMEHTAIBHO, (POPMYIUPYS ILEb
HCCIIEI0BaHMS;

4) BiageHWe METOJaMH CaMOCTOSATENBHOTO IUIAHWPOBAaHUS W TIPOBEINCHHS XHMHYECKHX
HKCHEPUMEHTOB C COONIOJEHHEM MpaBUi Oe30macHod paboThl € BEIIECTBAMU M J1aOOPAaTOPHBIM
o0opynoBaHueM; cHOpMHUPOBAHHOCTh YMEHUH ONHMCAHMS, AaHaJU3a U OLEHKH JIOCTOBEPHOCTHU
MOJTyYEHHOTO pe3yIbTarTa;

5) chopMHUpOBaHHOCTH YMEHHI NPOTHO3MPOBATH, AHAIM3UPOBATH W OIEHUBATh C TO3HMIUH
HKOJIOTUYECKOM 0€e30MacHOCTH MOCIEICTBHUS OBITOBOM U MPOM3BOJICTBEHHOM JEATEIHHOCTH YETIO0BEKa,
CBSI3aHHOM ¢ mepepaboTkoi BemiecTB. DepepanbHbI rOCyIapCTBEHHBIH 00pa3oBaTelbHBIA CTaHIAPT
cpeaHero oOIero oOpa3oBaHMs IpelycMaTpUBaeT HM3Y4YE€HHE Kypca XMMHUU KaK COCTaBHOM dYacTu
npenMeTHo obmactu «EcrecTBeHHble Hayku». JlaHHas pabodas mporpamma mnpeaHa3HadeHa s
o0yyJaroImuxcs, KOTopble BEIOpaIN U3y4eHHUE XUMHUH Ha YTIyOJIEHHOM ypOBHE.

Kypc xumunm qis 11 knacca HauMHAETCsl ¢ PaCCMOTPEHMS CIOKHOIO CTPOEHHUSI aTOMa Ha OCHOBE
KBaHTOBO-MEXaHMUYECKUX MPEACTABICHUN O €ro sjipe M DJIEKTPOHHOH 000JI0UKe, a TaKkKe SIEPHBIX
peakuuii. Takast TeopeTnueckast 6a3a Mo3BoJIsIET Ha OoJiee TITyOOKOM YPOBHE U3YyUUTh MEPUOINUECKHMA



3aKOH U NEPUOAUYECKYIO CHUCTEMY XMMHUYECKHX 31eMeHTOB [[. . MenaeneeBa u emeé pa3 OLEHUTH
HAy4YHBIM IOJBUI BEJIMKOIO YYEHOTO, Ha NECATUIICTHS ONEPEIUBIIETO HAyYHYIO MBICIb. 3aTeM
M3Yy4aroTCs CTPOEHUE BEILECTBA U OCHOBHBIE TUIIBI XUMHUUYECKOU CBSAI3U. Marepuai 0 CTPOSHUH BELIECTBA
(rmaBbl I u II) nomosHeH cBeNEHMSIMH O KOMIUICKCHBIX COEIMHEHMSX M JAUCHEPCHBIX CHCTEMaXx.
B cooTBeTcTBUM C JOTMKOM yueOHHMKaA Jajee paccMaTpUBAIOTCS TAKUE TOMOIECHHBIE CUCTEMBI, Kak
PacTBOPBI, U ONpE/IeIeHNe UX KOHIIEHTPALMU pa3IuuHbIMU criocodamu. M3yueHre oCHOB XMMUYECKOM
TEPMOJIMHAMMKH, TIOHATHI SHTAJIBIMHM W SHTPONHH, 3aKOHOB ['ecca MO3BOJSAIOT Ha 0ojee BHICOKOM
YPOBHE HCCIIEZIOBaTh 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUUYECKUX PEAKIMH U (U3UKO-XUMHUECKUX
mporueccoB. XMMUYECKUE PEAKLMM B PACTBOpax TAKXKE PACCMATPUBAKOTCA HA HOBOM YPOBHE IIOCIE
BBCJICHUS IIOHATHS «BOJOPOJHBIM IIOKAa3aTeNb», W3YYECHHsS INPOTOJIUTHYECKOM TEOPUU KHUCIOT U
ocHoBaHUU. CBeZCHUsI O HEOPTraHWUYECKHX W OPraHUYECKHUX KUCIIOTaX M OCHOBAaHUSIX 000OIIAIOTCS B
CBETE MNPOTOJIMTHYECKOM TEOPUHM U TEOPHM IEKTPOJMTUYECKOW OUCCOLMALUMHU, a CBOMCTBA COJIEH
paccMaTpUBaIOTCS B CBETE TEOPUH DJIEKTPOIUTUYECKON JTUCCOLUALUU.

OtpenpHas I1aBa IOCBSILEHA OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIM IIPOLIECCaM, B TOM YHCIE
METOJaM COCTaBJICHMS XMMHYECKUX YPAaBHEHHMUM M DJIEKTpoM3y. boiblloe BHUMaHHWE B 3TOW IVlaBe
yrensiercss M XMMHUYECKMM HCTOYHUKAaM TOKa, 0€3 KOTOpBIX CJIO0XHO IPEJICTaBUTh COBPEMEHHOE
obmecTBo. Hemeramibl M MeTauibl, BaKHEHIINE MPEACTAaBUTEIN ITHX BEIIECTB U UX COCAMHEHUS
U3Y4alOTCs B CUCTEME: COCTaB CTPOCHUE CBOMCTBA IPUMEHEHHE IIOJyYEHUE HAXOKICHUE B IPUPOAE —
M paccMaTpUBAIOTCS B €IMHOW CBSI3M OPraHWYECKOW M HEOPTraHMYeCKOW XUMHH. TakuM oOpazom,
peasn3yercsi TjaBHas MAed Kypca — €IUHCTBO JKMBOIO M HEXHMBOIO MAaTEpUaIbHOIO MHDPA,
OIMCBHIBAEMOT0 OOIIMMH 3aKOHAMH XUMHUH. PaCKpPBITh pOJIb XUMHYECKON HAyKH KaK IPOU3BOIUTEIHHON
CHJIBI COBPEMEHHOI'0 00IIecTBa MO3BOJISIET I1aBa «XHUMHUS U OOLIECTBO», 3aBeplIaroIias Kypc oo1mei
xuMuu. Pa3BuTre TeOpeTHYECKUX MPEACTABICHUN Kypca IOCIEI0BATEIbHO PEaInu3yeTCsl Ha YEThIPEX
YPOBHSX: IOHUMaHUE IPUMEHEHHE NIPEACKa3aHUE MIOATBEPKICHHUE TPOTHO3A.

Henamu uzyuenua xumuu 6 cpeonei WIKone ANAOMCA.

» BHJCHHUE ¥ IOHMMaHHE 3HAYMMOCTH XUMUYECKUX 3HAHUU JUTS KaXKI0TO WICHA COLIMyMa; yMEHHE
OLIEHUBATh Pa3IMYHbIC (DAKTHI U SIBJICHUS, CBSI3aHHBIC C XHMUYECKIMHU OOBEKTAMH U ITPOLIECCAMU
Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB U ONPEAEIEHHOM cUCcTEeMBbl IEHHOCTEH, (hOpMYIMpPOBATh U
000CHOBBIBAaTh COOCTBEHHOE MHEHHUE U YOSIKICHHE;

» TIOHMMaHUE POJIM XHMUU B COBPEMECHHOW €CTECTBCHHO-HAy4YHOW KapTHHE MHUpa H
WCIIOIb30BaHUE XUMHUYECKUX 3HAHUU 1T 0OBSICHEHUS OOBEKTOB M MPOIECCOB OKPYKArOIIEH
JNENCTBUTEILHOCTH — IIPUPOJHON, COLMATIBbHOM, KYJIbTYPHOU, TEXHUYECKOU CPELbl;

» (QopMHpOBaHUE Y CTAPIICKIACCHUKOB NIPY U3YYEHUH XHMMHH OIbITA TIO3HAHHS U CAMOTMIO3HAHUS
C TIOMOUIbIO KIJIIOUEBBIX KOMIIETEHTHOCTEH (KJIIOYEBBIX HAaBBIKOB), KOTOPHIE MMEIOT
YHUBEpPCAIbHOE 3HAYEHHE I PA3JIMYHBIX BHUJIOB JEATEIBHOCTH, — IIOMCKA, aHaau3a |
00paboTkK MH(pOpPMAIMK, W3TOTOBIEHHE MH()OPMAIIMOHHOIO MPOAYKTa M €ro Mpe3eHTalHH,
MPUHSATHS pEelIeHnH, , KOMMYHHUKATUBHBIX HAaBBIKOB, 0€3011acCHOr0 0OpallleHus C BEIlleCTBaMH,
MaTepHajaMH U IpolleccaMH B OBCEHEBHOM KU3HU U MPOPECCHOHATIBHOM 1A TEIbHOCTH.

OOyueHne XUMHM B CpeIHEH IIKOJE Ha YIIIyOJEHHOM YpPOBHE IO JaHHOMY KYpCY CIIOCOOCTBYET
JOCTUKEHHUIO O0YYAIOIIUMHUCS CIEAYIOUUX JIUYHOCHHBIX PE3YIbN AN 06.

> 6 YEeHHOCMHO-0PUEHMAYUOHHOU chepe — OCO3HAHWE CBOCH dTHUYECKOW MPUHAJIC)KHOCTH,
MaTPUOTU3M, UYBCTBO FOPAOCTH 32 POCCUMCKYIO XUMHUECKYIO HAyKY; (P OpPMHUPOBAHHUE YBAXKEHUS
K PYCCKOMY $3BIKY KaK IOCyJapCTBEHHOMY s3bIKy Poccuiickoit denepanuu, SBISIIOIIEMYCS
OCHOBOI pOCCUIMCKON MIEHTUYHOCTH U TJIABHBIM (PAKTOPOM HALIMOHAJILHOTO CaMOOTIPEeNIEHNUS;
YCBOEHHE 00IIIeUeIOBEYECKUX [IEHHOCTEH, TOJIEPAHTHOTO MOBEICHUS B MOJIUKYIBTYPHOM MHUPE;
TOTOBHOCTh U CIOCOOHOCTh BECTH JMAJOT C JPYrUMH JIIOJbMH, JOCTUTaTb B HEM
B3aMMOIIOHMMAHUS, HAXOAUThH OOIIKE IIETTH U COTPYIHUYATH JJIS UX JTOCTUKECHUS;

» 6 mpyoosou cghepe— GOPMUPOBAHHE YBAKEHUS K TPYAY, TPYAOBBIM JOCTHKCHHSIM,
J0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOLIEHHWE K pa3HbIM BHUAAM TPYAOBOIi
JeSITeIbHOCTH; TOTOBHOCTh K OCO3HAHHOMY BBIOODY JajbHelIel o0pa3oBaTenbHON TpaeKTOPUU
B BBICIIEH IIKOJIE, B KOTOPOI XUMHUS SBISETCS TPOPHINPYIOIIEH TUCIUILTHHOM;

» 6 nosnasamenvHoll (KOZHUMUGHOU, UHMEINEKMYANbHOIL) chepe — yMEHHE YIIPABISATH CBOCH
MO3HABATENbHOM  JIeATENbHOCThIO, TOTOBHOCTH M  CIIOCOOHOCTH K CAaMOpPA3BUTHIO U
camM000pa30BaHUIO Ha MPOTSKEHUU BCEH KU3HU, CO3HATEIbHOE OTHOILEHUE K HETPEPHIBHOMY



00pa30BaHMIO KaK YCIOBHIO YCIIEUIHOW MpodeccroHANIbHON W OOIIECTBEHHOW IESATEILHOCTH,
(opMHpOBaHNE HABBIKOB KCIIEPUMEHTAIBHON U UCCIIE10BATENbCKON AEATENBHOCTH, Y4acTUE B
MyOJIMYHOM TPEJICTABICHUN PE3YyJIbTaTOB CaMOCTOSTEILHONW IO3HABATEIILHOW JEATENBbHOCTH,
yyacTHe B HPOQWIBHBIX OJIMMIMAJAX PA3IMYHOTO YPOBHS B COOTBETCTBUU C >KEIAEMBIMU
pe3yiabTaTaMM W aJeKBAaTHOM caMO OIICHKOW; BIIQJIGHHWE JOCTOBEPHOH uHpopManueidn o
NEePEZOBbIX JOCTHKEHHUSIX U OTKPBITHSX MUPOBOM M OTE€UYECTBEHHOH HAayKu B OOJIACTH XUMUM;
(dbopMHUpOBaHHE HKOJOTHYECKOW KYIBTYphl, OEpPEKHOTO OTHOIIGHUS K POJHOM 3emie,
IpUpOJHbIM OorarctBam Poccum u mupa, (OpMHpOBaHHE YMEHUH W HaBBIKOB Pa3yMHOIrO
IIPUPOIONOJB30BaHNUs, HETEPIUMOE OTHOLIEHUE K JIEHCTBUSM, IPUHOCSIIUM BPEN SKOJIOTHH;
IPUOOPETEHUE ONBITA SKOJIOT0-HAIIPABIEHHOM NS TEIbHOCTH;

6 cgepe 300poevecoepesricenuns — TIPUHATHE W pealu3alus LEHHOCTEW 310pOBOTO H
0e30macHOro oopasa *KHU3HH, HENIPHUATHE BPEAHBIX IPUBBIYEK (KypeHHE, YIOTPEOIEHUE aIKOT OISl
U HApKOTHKOB); COONIOJICHHE TMpaBWJI TEXHUKM OE30MaCHOCTH B Ipouecce paboThl C
XMMHUYECKMMH BellleCTBaMM, MaTepHajaMy B J1a0OpaToOpuu U Ha IPOU3BO/ICTBE.

Memanpeomemnuvimu pe3yibmamamu OCBOSHUS BBITYCKHUKAMH CpeIHEH IIKOJbl Kypca XUMHH
SIBJISIFOTCSL:

>

Y YVV Y

A\

npumeHenue OCHOBHBIX METOJIOB IMO3HAHUS (CUCTEMHO-UH(OPMALIMOHHBIN aHaIHN3, HA0JI0IeHHE,
M3MEPEHHE, MPOBEJCHNE IKCIIEPUMEHTA, MOJICIMPOBAHUE, HUCCIEAOBATEIIbCKAsL JEATEILHOCTD)
JUISL U3YYCHHSI OKPYXKAIOIIEH 1eHCTBUTENBHOCTH;

UCNOIb306aH e OCHOBHBIX MHTCIUICKTYaIbHBIX ONepalluii: poOpMyTUPOBAHHS THITIOTE3, AHATTN3A U
CUHTE3a, CPABHEHHUS M CHCTEMaTU3allii, 0000IIEHUS U KOHKPETH3AIlUH, BBISIBICHUE TPUYUHHO-
CJICICTBEHHBIX CBSI3€H, B TOM UHCJIE TIOMCK aHAJIOTOB;

no3Hanue 0ObEKTOB OKPYKAIOIIET0 MUpa OT OOIIET0 uepe3 0COOEHHOE K eIMHUYHOMY;
2eHepuposanue NI U ONIpeIeIICHNE CPEACTB, HECOOXOAUMBIX I UX peau3alliu;

onpedeneHue TeNeH U 3a/1a4 IeATEIbHOCTH, BBIOOP CPEACTB pealli3alvy eI U TPUMEHEHUS UX
Ha TPaKTHKE;

UCNoIb306aHUe PA3TNYHBIX HCTOYHUKOB JUIS MTOMYyYEHUS] XUMUYECKOW HHPOpMAIUH, TOHUMaHNE
3aBUCHMOCTH COJIepKaHus U (POpPMBI mpeAcTaBiIeHUsT HHPOPMAIMH OT T[eNIelk KOMMYHUKAIIUU H
ajpecara;

YMeHue TIPOIYKTUBHO OOIIaThCS U B3aMMOJIEWCTBOBATh B MPOIECCE COBMECTHOM JIEATEIILHOCTH,
YUUTHIBATh MO3UILIUU APYTUX YIACTHUKOB JAEATENBHOCTH, 3((HEKTUBHO pa3peniaTh KOHPIUKTHI;
20MOBHOCMb U CNOCOOHOCMb K CaMOCTOSITEIbHOM — MH(OPMAIIMOHHO-TIO3HABATEILHON
JeSITeIbHOCTH, BKIIOYash YMEHHE OpPUEHTHPOBATHCS B PA3NUYHBIX UCTOYHHKAX WHGOpMAIuH,
KPUTUYECKH OICHUBATh W MHTEPIPETUPOBATH WH(GOPMAIIMIO, TONYy4aeMyH W3 Pa3IHIHBIX
HUCTOYHUKOB;

YMeHue UCTIONbh30BaTh CPe/ICTBA MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH (anee
UKT) nana pemieHds KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3adad C
CcOOMI0ICHUEM TpeboBaHU SPrOHOMHKH, TEXHUKHU 0e301IacHOCTH, TUTHEHEL,
pecypcocOepexeHus, MPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MaCHOCTH;
61a0enue S3bIKOBBIMU CPEJCTBAMU (BKIIIOYAs SI3bIK XMMHUHM), YMEHUE SICHO, JIOTHYHO M TOYHO
W3NaraTth CBOIO TOUKY 3PEHHUS, UCIOIB30BaTh a/ICKBAaTHBIC SI3HIKOBBIE CPEJICTBA, B TOM YHCIIE U
CUMBOJIbHBIE (XUMUYECKHUE 3HAKU, HOPMYJIIBI U YPABHEHUS).

Ilpeomemnvimu pezynomamamu U3y4eHus XUMUH Ha YI1yOJI€HHOM YpOBHE Ha CTYIIEHH CPEIHEro
o011ero 00pa3oBaHus SBISIOTCS CIEIYIOIINUE PE3yIbTaThI.
B no3naBaresibHOM cepe:

>

>

>

3Hauue (MOHUMaHUe) TEPMUHOB, OCHOBHBIX 3aKOHOB M B@XKHEHWIIMX TEOpPHH Kypca
OpPTraHUYECKOM M OOIIEH XUMHH;

YMeHue HaOMIOJATh, ONMUCHIBATh, (PUKCUPOBATH pe3yNabTaThl U JeNaTh BHIBOJBI Ha OCHOBE
JEMOHCTPALIMOHHBIX W CaMOCTOATENIBHO NPOBEIEHHBIX SKCIEPUMEHTOB, WCIIONB3YS IS
3TOTO POIHON (PYCCKUI MIIM MHOM) A3BIK U A3BIK XUMUU;

yMeHue KIacCu(UIMPOBAaTh XUMUUECKHE 3JIEMEHTHI, IPOCThIE BEIIECTBAa, HEOPraHUYECKHE U
OpraHUYECKUE COCAUHEHUS, XUMUYECKUE TIPOLIECCHI;



>
>

VMeHue XapaKkTepu30BaTh O0IME CBOMCTBA, OMYYCHHE U IPUMEHEHNE HM3YYCHHBIX KIIACChI
HEOPraHWYECKNX U OPTaHUYECKHUX BEUIECTB U MX BAXKHEHUIINX MPEICTaBUTENEH;

onucvleams KOHKPETHBIE XMMHMUYECKHE PEaKLMU, YCJIOBHUS HUX IIPOBEIEHUS U YIPaBICHUS
XUMHUYECKUMH IIPOLIECCaAMU;

VMeHue TIPOBOAMTH CAMOCTOATENBHBIM XUMHUYECKHMH JKCIEPUMEHT U  HaOII0AaTh
JEMOHCTPALIMOHHBIA 3KCIEPUMEHT, (UKCUPOBATh pE3ylbTaTbl W JeNaTh BBIBOJBI U
3aKJIFOUEHUS 110 Pe3yJIbTaTam;

NpPOCHO3UPO6amsb CBOMCTBA HEM3YUYECHHBIX BEUIECTB 10 aHAJIOTMHU CO CBOMCTBAMH U3YYEHHBIX
Ha OCHOBE 3HAHUS XUMHUYECKUX 3aKOHOMEPHOCTEN;

onpedensimb WCTOYHUKA XUMHYECKOM HH(POpMaluu, MOdy4yaTh €€, MPOBOJUTH aHalu3,
M3TOTaBIMBATH HH(POPMAIIMOHHBIN MPOIYKT U MPEICTABIATH €T0;

yMemsb Nnoib308amuvcs 00S3aTENIbHBIMU  CIIPAaBOYHBIMU  MaTepuanamu: llepuonnyeckoit
cucreMol xumuyeckux oanemeHtoB /[l M. MenneneeBa, Ttabnuuei pacTBOPUMOCTH,
ANEKTPOXUMHUUYECKUM PSAJIOM HANPSHKEHUM METAJUIOB, PSAAOM 3JIEKTPOOTPULATENBHOCTH —
JUTSL XapaKTePUCTUKU CTPOCHHUS, COCTAaBa U CBOMCTB aTOMOB XUMHYECKUX 3JIEMEHTOB |—IV
MEePUOJI0B U 00pPa30BAaHHBIX UMH MTPOCTHIX U CIIOKHBIX BELIECTB;

ycmanoeénenue 3aBUCHUMOCTH  CBOMCTB M NPUMEHEHHUS BaKHEHIIMX OpPraHUYeCKUX
COCIMHEHUI OT UX XUMHYECKOrO CTPOEHHS, B TOM YHCIIE U OOYCIOBJICHHBIX XapaKTepoM
3TOTO CTPOEHUS (TPEACITILHBIM HITU HETIPEACIbHBIM) U HATHIHEM (DYHKIIMOHATBHBIX TPYIIIT,

MOoOenuposaHue MOJIEKYIl HEOPTaHMUECKUX U OPraHUYECKHX BEIIECTB;

NOHUMAaHUe XUMUYECKOW KapTHUHBI MUpa KaK HEOTHEMJIEMOM YAaCTH ILIEJOCTHOW HAyYHOH
KapTHUHBI MUpa.

B ueHHOCTHO-OpHEHTANMOHHOM cdepe — (hopMupoBaHHE COOCTBEHHOW MO3UIMH TPH OLIEHKE
MOCTIEJICTBUM Ul OKpY)KaroLed cpelbl JesTeIbHOCTH YellOBeKa, CBS3aHHOM C IMPOU3BOJACTBOM U
nepepadoTKON XUMHUECKUX TPOTYKTOB;

B tpynoBoii cpepe — nposedenue XUMUUECKOTO 3KCIIEPUMEHTA; pa3eumue HABBIKOB y4eOHOM,
IIPOEKTHO-UCCIIEA0BATENbCKOM U TBOPYECKOW MESTENbHOCTH IPH BBIOJHEHUM WHIUBUIYaIbHOIO
IIPOEKTa 10 XUMUH;

B

cepe 310poBOro o06pa3za KU3HU — COOOOeHuUe TIpaBUI 0E€30MacHOro OOpalieHHs C

BEILIECTBaMH, MaTepualaMH; OKa3aHHE IEpPBOM IOMOIIM MpPU OTPABICHHAX, OXOrax M TpaBMax,
MOJTyYCHHBIX B pe3yJbTaTe HapyIIeHHUs MPaBUJ TEXHUKH 0E€30MacHOCTH MU paboTe ¢ BEIIECTBAMH U
71a00paTOPHBIM 000PYI0BAaHHEM.

3agaun o0yueHus:

v

v

v

(opMHUPYIOTCS 3HAHUSI OCHOB XUMHUECKOW HayKH — OCHOBHBIX (DAKTOB, MOHATUN, XUMHUYECKUX
3aKOHOB U TEOPHIi, BEIPAXKEHHBIX MIOCPEICTBOM XUMHUUECKOIO S3bIKA;

pa3BUBAIOTCSI YMEHUS HaOM0JaTh M OOBSICHIIOT XMMHYECKHE SBICHHS, MPOMCXOJAIIUE B
MIpUPO/Ie, TaOOPATOPHBIX YCIOBUSX, B OBITY U Ha IPOU3BOJICTBE;

pUOOpeTaroTCs CrenHaIbHble YMEHHs M HaBBIKU 110 6€30I1acCHOMY 00pallieHUI0 ¢ XMMUYECKUMU
BELECTBaMH, MaTepUajIaMu U MPOLIECCaMu;

(bopmMHpyeTcs TYyMaHUCTHYECKOE OTHOILIIEHHE K XUMUU KaK MPOU3BOJUTEIbHON cujie o01IecTBa,
C NMIOMOIIBIO KOTOPOH PEIIAIOTCs TI00aIbHbIE IPOOIEMBI YEIIOBEYECTBA;

OCYILIECTBIISAETCS MHTETPALMS XUMUYECKON KapTUHBI MUPA B €IMHYIO HAYYHYIO KapTUHY.

MecT0 mpeaMera: PaGouas nporpamma COCTaBJICHA Ha OCHOBC FOCYIlapCTBCHHOFO CTaHJapTa

cpemHero o0miero oopa3oBaHus MO XUMHUH H B COOTBETCTBHH C ITPOTPaMMOH /st 00111e00pa30BaTeIbHBIX
opranuzaiuii mo xumuu 10-11 kmaccel, yrinyOnaeHHbIH ypoBeHb, coctaButens: O.C. ['abpuensn, C.A.
Cnanxos - M.: [Ipocsemenue, 2021.

[Mporpamma paccuutana: B 11 kiacce Ha 170 yacos (5 4acoB B HeneJ10).

|. Ilmanupyemble pe3y/ibTaThbl 0CBOeHUsI y4eOHOro npeamera «Xumun 11 kiace», yriayoJaeHHbIi

YPOBEHb

Pabouas mporpamma ydeOHOTO mpeamera «Xumus 10-11 kmace» oOecriedynBaeT JOCTHKCHHE



CIICAYIOIIUX PE3yIbTaTOB OCBOCHHUS 00pa30BaTEIbHON MPOTrPAMMBI CPEHETO 00IIero 00pa3oBaHus:

Jluunocmubwie pe3yibmamol.

1. JIuyHOCTHBIEe pe3yjbTaThl B cdepe OTHOEHHH oOyyawuuxcsi K cede, K CBoeMYy
310POBbI0, K IO3HAHUIO celsi:

OpueHTalus OOydJarouuXxcs Ha  pealu3alii0  MO3UTUBHBIX  JKU3HEHHBIX  IEPCICKTHB,
WHUIUATHBHOCTh, KPEATHBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K JIMYHOCTHOMY CaMOOIIPEICICHHIO,
CIOCOOHOCTH CTaBUTD LIEIH U CTPOUTH KU3HEHHBIE IJIaHbL;
TOTOBHOCTh U CIIOCOOHOCTh 0OecreynTh cebe U CBOMM OJIM3KUM JOCTOMHYIO KU3Hb B IIPOIECCEe
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;
TOTOBHOCTb M CIIOCOOHOCTh O0YYarOIMXCsl K OTCTAMBAHUIO JIMYHOTO JTOCTOMHCTBA, COOCTBEHHOTO
MHEHHS;
TOTOBHOCTh M CIIOCOOHOCTH 00y4aroluXxcsi K CAMOPa3BUTUIO U CAMOBOCITUTAHHUIO B COOTBETCTBUU
C 00I11€YeI0BEYECKUMH LICHHOCTSIMU U UJI€aJIaMU I'Pa)/1aHCKOIro o0LIeCTBa.

2. JIMYHOCTHBIE Pe3YJbTATHI B c(pepe OTHOIIEHUIT 00yHAIOIIUXCH C OKPYKAIOUIAMHM JIIOAbMHU:

HPAaBCTBEHHOE CO3HAHHWE U IIOBEIEHHE Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX LIEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U MTOBEJICHHS B IOJUKYJIBTYPHOM MHUPE, TOTOBHOCTHU U CIIOCOOHOCTHU BECTH
JUAJIOr C JPYTMMH JIFOJbMM, JOCTUTaTh B HEM B3aUMOINOHHMMAaHMs, HAXOJUTh OOIIME LEIH U
COTPYIHUYATH IS UX JTIOCTUKEHUS;
NPUHATHE TYMAHUCTHYECKMX IICHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE W J00pOKeIaTelabHOe
OTHOILIECHHE K APYroMY YeJIOBEKY, €ro MHEHHIO, MUPOBO33PEHUIO.

3. IM4YHOCTHBIE Pe3yJbTaThl B chepe OTHOMIEHUI 00y4alOIMXCsl K OKpPYKaloleMy MUpY,

’KMBOI IPUPoOJe, Xy/10:KeCTBEHHOM KYyJIbTYype:

MHUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUUMOCTH HAYKH,
TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPYECTBY, BIIQJICHHE JOCTOBEPHOW HH(MOpMaImen o
NEPEOBbIX TOCTUKEHUAX U OTKPBITUSAX MUPOBON M OT€YECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTD B
Hay4YHBIX 3HAHUAX 00 YCTpOICTBE MHpa U OOILIECTBA;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CaMO0OPa30BaHNUIO, HA TPOTSHKEHUH BCEH
KM3HH, CO3HATEIIbHOEC OTHOIIEHHE K HENPEpHIBHOMY OOpa30BaHHMIO KaK YCIOBHUIO YCIICHIHOMN
npo¢eccHOHaIBLHON 1 00IECTBEHHOM 1EATEIIbHOCTH.

Memanpeomemivle pe3yibmamol.

1. PeryasTuBHBbIE YHMBepCAJIbHbIE YUeOHbIE AeiicTBUS

BepinyckHUK Hay4uTCH:
CaMOCTOATENIbHO OMNpPEAENiTh LIeNW, 337aBaTh MHapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOXKHO
ONPENIEIUTh, YTO LENb IOCTUTHYTA;
OILICHMBAaTh BO3MOJKHBIC IIOCIIEACTBHS HOCTIDKCHUS IIOCTAaBIICHHOW IIeIHM B JCITEIbHOCTH,
COOCTBEHHOM JKM3HHU M KU3HU OKPYXKAIOIIUX JIIOJIE€H, OCHOBBIBASICh HA COOOPAKEHUSIX STUKH U
MOpaJly;
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITENFHOCTU U KU3HEHHBIX
CUTYaIHsIX;
OIICHUBATh PECYPCHI, B TOM YHUCJIE BPEMS U IPyrue HeMaTepuaabHbIE PECYPChl, HEOOXOIUMBIE IS
JOCTHOKEHHS IIOCTaBICHHON LIEIIH;
BBIOMpATh MYTh JAOCTH)KCHUS IIeNY, MJIAHUPOBATh PEIICHUE MOCTABIECHHBIX 3a/1a4, ONTUMHU3HUPYS
MaTepuaibHbIe U HeMaTepraabHbIE 3aTPaThI,
OpraHu30BBIBaTh A((PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX TSI JOCTHXKEHUSI TTOCTaBICHHOM
LICNIH;
COTMOCTABIIATH MOJYUYEHHBIN Pe3yJbTaT AEATEIbHOCTH C MOCTABIEHHOM 3apaHee 1EIbIO.

2. [To3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

BeinycKHUK Hay4uTCH:
WCKaTh W HAXOAUTh OOOOIIEHHBIE CMOCOOBI PEIICHHS 3aJad, B TOM YHCIE, OCYIIECTBISIThH
pa3BepHYThI HMHPOPMAIIMOHHBIM TMOWCK M CTaBUTh HA €ro OCHOBE HOBbIE (yueOHBIE U
M03HaBaTeNbHbIE) 33/1a4H;



® KPUTUYECKHU OLEHUBATh M MHTEPIPETUPOBATH HMHPOPMAIINIO C Pa3HBIX MO3UIIMMA, paclo3HaBaTh U
(bukcupoBaTh NPOTUBOPEUUS B UHHOPMAITMOHHBIX HCTOYHUKAX;

® JCIOJIb30BaThb  pa3JIMYHbIE  MOJEIBHO-CXEMaTHYECKHME  CpPEACTBA I MPEJICTaBICHUS
CYIIECTBCHHBIX CBSI3€H M OTHOIIEHUH, a TAK)KE MPOTUBOPEUNH, BBISIBJICHHBIX B HH(POPMAITHOHHBIX
HMCTOYHMKAX;

® HaXOJUTh U MPUBOJUTH KPUTHUYECKUE apTyMEHThI B OTHOLLICHUH JEHCTBUU U CYXIEHUH JPYroro;
CIIOKOWHO M Pa3yMHO OTHOCHUTHCS K KPUTHUECKUM 3aMEUYAHHSIM B OTHOIIEHUU COOCTBEHHOTO
CYXJCHHUSI, paCCMAaTPUBATh X KaK pECypc COOCTBEHHOT'O Pa3BUTHS;

® BBICTPAaWBaTh HHJMBUIYAJbHYIO OOpa30BaTENbHYIO TPACKTOPHIO, YUYUTHIBAsi OTPAHUYEHHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIEC OTPAaHUUYCHUS;

® MCHSTH U yJIeP>KUBATh Pa3Hble MO3UIIMHU B TI03HABATEIILHOU JI€ATEIbHOCTH.

3. KoMMyHMKATHBHbIE YHHBEpPCAJIbHbIe y4eOHbIE 1eiiCTBUS
BoinycKHUK HAy4YuTCH:

® OCYUICCTBIISTH JCJIOBYIO KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTPH
o0pa3oBaTenpHON OpraHu3aluy, Tak U 3a ee MIpeaesiaMu), MoAOupaTh MapTHEPOB AJS JEIOBOU
KOMMYHHKAITUM HUCXOMASl M3 COOOpaKEHUH pPe3yIbTATHBHOCTH B3aMMOJCHCTBHS, a HE JIMYHBIX
CHMIIaTHI;

® IIpU OCYUIECTBICHWU TPYNIOBOW pabOThl OBITH KaK PYKOBOAUTEIEM, TaK M YICHOM KOMaHIbI B
Pa3HBIX pOJIsiX (TEHEPATOP UAEH, KPUTUK, UCTIOTHUTENb, BRICTYHAIOIINN, SKCIIEPT U T.11.);

® KOOPAWHUPOBATh U BBINOJHATH PpabOTy B  YCJIOBHSX PEAIbHOrO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

® Ppa3BEpPHYTO, JOTUYHO W TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIH30BAHHUEM aJICKBATHBIX
(YCTHBIX ¥ MIMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

® pacrno3HaBaTh KOH(PIUKTOT€HHBIE CUTYallUU U MPEAOTBPAIATh KOH(PIHUKTHI 10 UX aKTUBHOU (pasbl,
BBICTpPAMBaTh JICJIIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAIIMIO, W30€rasi JIMYHOCTHBIX OLIEHOYHBIX
CYXKJICHUU.

Ilpeomemnuvie pe3yiomamal:

BuinyckHuk na yenyoneHnom ypoene Hayuumces Buinycknuk na 6azoeom ypoene noyuum
603MOMCHOCHIb HAYYUUMbCA
— DpackpelBaTh Ha IIPUMEPAX pONb XHMHMU B | — gopmyauposams  yeib  UCCLEO08AHUS,
(bOpMHpPOBaHUN COBPEMEHHOW HAYYHOH KapTHHBI 8b108U2AMD u 9KCNEePUMEHMANLHO
MHUpa M B MPAKTHYECKOW ESATEIbHOCTH YeJIOBEKa, npogepAmy  2UNomesvl 0  XUMUYECKUX
B3aUMOCBSI3b  MEXAY XHMUEHW H  APYTUMH ceoucmeax —eewjecme Ha OCHOBe  UX
€CTECTBEHHBIMH HAayKaMU; cocmaea u CmMpoeHus, O CHnocoOHOCmU
— WUIIOCTPUPOBATh HA TPUMEpax CTAHOBJICHUE U gewecme  gcmynamvs 8 XUMUYecKue
HBOJIIOIMIO OPraHWYEeCKOM XUMHM KaK HaykKd Ha peaxkyuu, o Xxapakmepe U HPOOYKMAX
Pa3IMYHBIX UCTOPHUYECKHX dTarax e€ pa3BuTHS, XUMUYECKUX PeaKyuil;
— YCTaHaBJIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U | — camocmosmenbHo NAAHUPOBAMD u
MCKAY CTPOCHUCM aTOMOB XMMHNYCCKHUX 2JICMCHTOB npogodumb Xumudeckue IKCnepumeHmul ¢
M TEPUOAUYCCKUM  HM3MCHCHHEM  CBOWCTB cobnrodenuem npasul 6e30nacHol pabomel
XAMHYECKUX DJIEMEHTOB W HUX COCIWHEHUH B c eeujecmeamu u ﬂa60pam0pyblﬂ4
COOTBETCTBUM  C  TOJIO)KEHHEM  XUMHUYECKUX obopyodosanuem;
3JIEMCHTOB B MIEPUOMICCKOM CHCTEME; — UHmMepnpemuposamsv OaHHvlEe 0 COCMAse U
— aHaAJTU3UPOBaTh COCTaB, CTPOEHUE U CBOWCTBA cmpoenuu  8ewjecms,  NOIVUEHHbIE
BEIIECTB, MPHUMEHSS  IOJIOKEHUS  OCHOBHBIX HOMOWBIO Cco8peMenHbIX usuko-
XUMHUYECKHX TEOpUH: XHMHYECKOTO CTPOCHHSA XUMUYECKUX MEMOD0E;
OpraHudecKux coequHennii A. M. Bymneposa, | — opuceieams  cocmosmue snexmpona 6
CTPOCHUS atoma, XUMHUYECKOH CBSI3H, amome  HA  OCHOBE — COBPEMEHHBIX
JJICKTPOMTHYCCKOM — MCCONMallii  KHCJIOT M K8AHMOBO-MEXAHUYECKUX NPpeoCcmasieHull
OCHOBaHHIH; 0 cmpoeHuu amoma 0N O0OBACHEHUs
— yCTaHaBJIMBATh NMPUYNHHO-CIICJICTBEHHBIE CBSI3U PE3VILMAMOs  CNEKMpPaibHO20  aHAIU3A
MEXJy CBOIMCTBAMHU BEIIECTBA, €r0 COCTaBOM H




CTPOEHUEM;

—  TPUMEHATh  TOpaBWwiIa  MEXIYHAPOJHOU
CUCTEeMAaTUYECKON HOMEHKJIATypbl Kak Cpe/icTBa
pa3iuueHuss W WIACHTU(PUKANUU BEIIECTB IO HUX
COCTaBY U CTPOCHHUIO;

— COCTaBJISITh MOJICKYJISIDHBIE M CTPYKTYpPHbIE
dbopMynbl  HEOPraHWYECKUX UM  OPTaHUYECKUX
BEIIECTB KaK HOCUTeNed WH(GOPMAIUU O CTPOCHHUH
BEII[ECTBA, €r0 CBOMCTBAX W MPHUHAMICKHOCTH K
onpeaenéHHOMY KJIaccy COeMHEHHI;

— OOBSCHATH MPHUPOAY M CIIOCOOBI 0Opa3oBaHUS
XUMUYECKOW CBSI3M: KOBAJICHTHOW  (TOJISPHOM,
HETOJISIPHON), WOHHOMU, METAJUINYECKOM,
BOJIOPOJHON C ILIENBI0 OIpEeIeIeHHUs] XUMHUYECKOM
AKTUBHOCTH BEIIECTB;

—  XapakTepu3oBaTh  (HU3MYECKHE  CBOMCTBa
HEOPraHWYECKUX U  OPraHMYECKUX  BEIIECTB,
YCTaHABIMBATh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB
OT THUIA KPUCTAITUYECKOMN PEIIETKH;

— XapaKTepu30BaTh 3aKOHOMEPHOCTU H3MEHEHUS
XUMHUYECKUX  CBOMCTB  TPOCTHIX  BEIIECTB,
BOJIOPOJHBIX COEAMHEHUN, BBICHIMX OKCHAOB H

TUJPOKCHJIOB;
— TMPUBOJAUTH MPUMEPHl XUMHUYECKUX PEAKIIHUH,
PACKpPBIBAIOIINX XapaKkTepHbIE XUMHUYECKHE

CBOMCTBA HEOPraHMYECKMX U  OPraHUYECKHUX
BEIIECTB C WENbI0 WX HWACHTUQHUKAIMH U
00BsICHEHUS 00JIACTH IPUMEHEHHUS;

— ONpPEIENITh MEXaHU3M PEaKIUU B 3aBUCUMOCTH
OT YyCIOBUH €€ NpOBEINCHUS M IPOrHO3UPOBATH
MPOTEKaHWE XUMUYECKOW peaKkIMi Ha OCHOBE THUIIA
XUMHUYECKOH CBSI3M U aKTUBHOCTH PEAreHTOB,

— YCTaHaBJIMBATh 3aBUCUMOCTb PEAKLHOHHON
CHIOCOOHOCTH ~ OPraHMYEeCKMX  COEAMHEHHH  OT
B3aMMHOI'O BJIMSIHMSI aTOMOB B MOJIEKYJIaX C LIEJIbIO
IIPOrHO3MPOBAHMS POLYKTOB pPEaKLINU;

—  yCTaHaBJMBaThb  3aBHUCHUMOCTb  CKOPOCTH
XUMHYECKON PEaKIMM M CMELIEHUS XHMHUYECKOTO
PaBHOBECHSI OT pa3JIMYHBIX (PAKTOPOB C LEJIbIO
OIpECIECHUSI ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS
XUMHYECKHUX IPOLIECCOB;

— YCTaHaBIMBaTb T'€HETUYECKYIO CBSA3b MEXKIY
KJlJacCaMM  HEOPraHMYeCKUX M  OpPraHuYecKuX
BEIIECTB JJIi OOOCHOBaHMs MPUHIMIIHAIBHON
BO3MOXXHOCTH  TOJYYEHHMsS] HEOPraHMYEeCKHX W
OpPraHMYECKUX COEJUHEHMM 3aJlaHHOrO0 cOoCTaBa U
CTPOCHHUS;

— moa0upaTh peareHThl U YCJIOBUS PEAKLUH,
ONpeAeNATh MPOAYKTHl PpPEeaKlMid, MO3BOJISIOMIUX
peanu3oBaTh Ja0OpaTOpPHBIE M MPOMBIIIJICHHbIE
CIOCOOBI MOJTyYEHUsI BaKHEHIINX HEOPTaHUYECKUX
Y OPraHUYECKUX BEILECTB;

—ONpelesITh XapakTep Cpeabl B pe3ysbTare
TUAPOJIN3a HEOPraHMYECKUX U OPraHMUYECKUX
BEIIECTB, IPUBOANUTDH MPUMEPHI THIPOJIHN3a BEIIECTB

sewecms;
— Xapakmepuzoeambv pob
asomocooepicaumux — 2emepoYUKIULecKUx
CcoeOUHeHUll U HYKIeUHOBbIX KUCIOM KAK
BAdNCHEUUX — OUONO2UYECKU — AKINUBHBIX

eeujecme,
— NPOcHO3Uposeambsb BO3MOINHCHOCMb
npomeKaHusl OKUCJIumeilbHo-

80CCmMaHoBUMeNIbHblX peam;uﬁ, Jgexcauiux
68 OCHO6B¢€e npupoOHbzx u I’lpOLBGOOCWISeHHbZX
npoyeccoe




B HOBCCILHGBHOI\/’I JKHU3HHU YCJIOBCKA, OHOJIOrHYECKUX
0OMEHHBIX nmponeccax u NpOMBIINIIICHHOCTH,

—IIpUBOJIUTH IIPUMEPHI OKMCIIUTEINBHO-
BOCCTAHOBUTEIbHBIX  PEaKkUUMd B IPUPOJE,
IIPOU3BOACTBEHHBIX rpoueccax u

KU3HEJEATENIbHOCTH OpPraHU3MOB;
— O0OOCHOBBIBaTh MPAKTHYECKOE HCIOJIb30BaHUE
HEOPTraHMYECKUX W OPTaHUYECKUX BEIIECTB B
MPOMBINIIICHHOCTH U OBITY;

— BBINOJHATh XUMHYECKUH OKCHEPUMEHT I10
pacro3HaBaHUIO U IOJIYYEHHUIO HEOPTraHUYECKUX U
OpraHMYECKHUX BEIIECTB pa3HbIX KJIACCOB B
COOTBETCTBUM C TpaBWIaMH U  HOpUEMaMH
0e30macHoi paboOThl C XUMUYECKUMU BEILIECTBAMU U
7a00paTOpHBIM O0OPYAOBaHHUEM; — Ha OCHOBE
XUMHUYECKUX (opMyn U ypaBHEHHIl peakiuii
OPOBOJIUTH  PAcd€T: MOJIEKYISIPHOH  (HOpMyIIbI
OpPraHMYECKOTO BEIIeCTBA MO €ro IMIOTHOCTH H
MacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJAILIUX B €ro
COCTaB, WM MO MPOIYKTaM CrOpaHHUs; MacCOBOM
J0JI (MacChl) XUMUUYECKOTO COCIMHEHHSI B CMECH;
Macchl (00bE€Ma, KOJTMYECTBA BEIIECTBA) MPOTYKTOB
peaKkLuu, ecay OAHO M3 BEIECTB J1aHO B M30BITKE
(umMeeT mpuUMecH); MaccOBOM MM OOBEMHOM JTOJH
BbIXOZIa MPOJYKTa PEAKIUH OT TEOPETUUYECKU
BO3MOXXHOTO;  TemioBoro »d¢¢ekra peakiuu;
OOBEMHBIX OTHONIICHHN Ta30B TPH XUMHUYCCKUX
peaknusax; Macchl (00bEMa, KOJTMYECTBA BEIISCTBA)
IPOJYKTa peaKkluu, €CJIU OJHO U3 BEIIECTB JaHO B
BUJIC PAacTBOpa C OMpeAeNEHHOM MaccoBOMl aoeit
pacTBOPEHHOTO BEIIECTBA;

— HCMOJb30BaTh METOJbl HAYYHOTO MO3HAHUS:
aHaJIN3, CHUHTE3, MOJEIMPOBAHUE XHMUYECKUX
MPOILECCOB U SBJICHUM TMpH pelIeHuH y4eOHo-
UCCJIEIOBATENbCKUX 3aJjady M0 M3YyYEHHUIO CBOMCTB,
croco0oB MIOJIy4EHHUS u pacrno3HaBaHUs
OpPTaHWYECKHUX BEIIECTB;

— MPHUMEHSTH MpaBuiia 6€30MacHOr0 OOpaIIeHHs ¢
€KUMH, TOPIOYUMH M TOKCHUYHBIMH BEIICCTBAMH,
CpeICTBaMU OBITOBOW XMMHUH;

— OCYIIECTBIIATH MOMCK XUMHUECKOH HH(OpMAITUN
M0 Ha3BaHUAM, UICHTH(PHUKATOpPAM, CTPYKTYpPHBIM
dbopmysam BEIIECTB;

— KPUTHUYECKH OIICHWBATh U WHTEPIPETHPOBATH
XUMHUUYECKYI0 MH(OPMALIHMIO B CPEICTBAX MAacCOBOM
uHpopmanuu, pecypcax HWHTepHera, Hay4dHO-
MOMYJISIPHBIX CTaThsIX C TOYKH 3PEHUS €CTECTBEHHO-
HAyYHOW KOPPEKTHOCTH B MENSAX BBISIBICHUS
OIMOOYHBIX  CYyXKIeHHMHM U (OopMUpOBaHUSA
COOCTBEHHOH TO3HIINY;

— YCTaHaBIIMBATh B3aUMOCBSI3H MKy (hakTamMu U
Teopuel, MPUUYMHOM U CIEICTBUEM IPH aHAIHU3E
pOOJIEMHBIX CUTYyalHil " 000CHOBaHUH
MPUHUMAEMbIX PEIICHUH Ha OCHOBE XUMHUYECKHX
3HAHUM;




— TPEACTaBIATh NYTH PEIIeHUs TI00aJIbHBIX
npoOyieM, CTOSAIIMX Tepe] YeIOBEUECTBOM, H
MEepPCIIEKTUBHBIE HanpaBJICHUSA pa3BUTHS
XUMHYECKHX TEXHOJIOTHH, B TOM YHCJIC TEXHOJIOTHH
CO3/IaHUSI COBPEMEHHBIX MAaTEPUAJIOB C Pa3IMYHbIMU
CBOICTBAMM, 3HATH BO300HOBIISIEMBIE HMCTOYHUKU
CHIPbSI U CIIOCOOBI YTHIJIM3AIIUU TPOMBIIIJIEHHBIX U
OBITOBBIX OTXOJIOB

Il. Conep:xkanue kypca 11 kiaacca. Yriy0JieHHbIH YPOBEeHb
Conepxanue yriyOoa€éHHOrO Kypca XMMHMU B CpEAHEH IIKOJIEe CTPOUTCS Ha OCHOBE M3Y4YEHHs COCTaBa
U CTPOEHMS BEILECTB; 3aBUCUMOCTH CBOMICTB BEILECTB OT MX CTPOEHUS; MPAKTUYECKOTO 3HAYEHUS
CBOWCTB BEILECTB, a TAK)K€ CIOCOOOB JJaOOPAaTOPHOI'O U MPOMBIIUICHHOTO MOJXYYEHHUS BaKHEHIIMX
BELIECTB; U3Y4YEHUs 3aKOHOMEPHOCTEW XMMUYECKUX MPOLIECCOB U MyTel ynpasieHus UMU. OCHOBHbIE
coJiepKaTesIbHble TMHUU pabodeil IporpaMMsl:
* «BemiecTBo» — cucreMa 3HaHUI O COCTaBE M CTPOCHUHU BEIIECTB, UX CBOMCTBaX U OMOJIOIMYECKOM
3HAa4YeHUU;
* «XUMHYECKasl peaklMs» — CHUCTeMa 3HaHUM 00 YCIOBUAX NMPOTEKAHMSI XMMHMUYECKUX IPOLIECCOB U
crioco0ax ynpaBJeHHs UMU;
* «[IpuMeHeHue BELECTB» — CUCTEMA 3HAHUM O MPAKTUYECKOM IPUMEHEHUH BELIECTB Ha OCHOBE MX
CBOWCTB M UX 3HAYEHUs B ObITY U Ha POU3BOJICTBE;
* «[lomyuenue BemecTB» — cUCTEMa 3HaHUN O XUMUYECKHUX IIPOU3BOJICTBEHHBIX MIPOLIECCaX;
* «SI3bIK XUMUM» — CUCTEMa 3HAaHUI 0 HOMEHKJIAType HEOPraHUYECKUX U OPTaHUYECKUX COeTUHEHUH,
XUMHUYECKas TEPMUHOJIOIHS, 3HAHUE XUMHUUECKON CUMBOJIMKHU (3HAKOB, GOpMYJI, ypaBHEHHI);
* «KonnyecTBeHHbIE OTHOIIECHUS» — CUCTEMa PAcUETHBIX YMEHMH M HAaBBIKOB JJISI XapaKTEPUCTHKHU
B3aMMOCBSI3U Kaue€CTBEHHOM U KOJIMYECTBEHHON CTOPOH XMMUYECKUX 00BEKTOB (BEIIECTB, MaTEPUAIOB
Y TIPOIIECCOB);
* «Teopust U MpaKkTUKa» — B3aUMOCBSI3b TEOPETUUECKUX 3HAHUN M XUMHUYECKOIO HKCHEPUMEHTa Kak
KpUTEpUSI UICTUHHOCTU M UCTOYHUKA [TO3HAHUS.

Conep:xanue yueOHOT0 npeamera
«Xumus» 11 kaace (170 4)
Yri1y6/1eHHbIH YPOBEHb

Tema 1. Ctpoenne atoma. [lepuoanyecknii 3aK0H U NEPHOANYECKAA CHCTEMAa XMMHYECKHUX
jiemeHToB JI. . Menaesneena (15 v)
Crpoenne aroma. CioxHOe cTpoeHue aroma. J[okazarenbcTBa 3TOro: KaToOAHbIE U PEHTTEHOBCKHUE Ty4H,
¢botorddekT, pagnoakTUBHOCTh. OTKPBITHE JIEMEHTAPHBIX YACTHUIL: JIEKTPOHA U HYKJIOHOB (IIPOTOHOB
u HeWtpoHoB). Monenu TomcoHna, Pesepdopraa, bopa. Iloctynarel bopa. Ctpoenne atoma B cBere
KBaHTOBO-MEXaHUYECKUX NpejcTaBieHnid. HykioHbl (IpOTOHBI U HEUTPOHBI), HYyKJINbL. [loHsiTHE 00
n3o00apax W U30TOMax. SlaepHble peakuMu M MX ypaBHeHHs. KopmyckynsipHO-BOJHOBOHM ayaiin3m
aneKTpoHa. [IOHATHE SJIEKTPOHHOW OpPOWTANM W DICKTPOHHOro obnaka, s-, p-, d- u f-opOutanm.
KBanTtoBble uncna. CTpoeHue >IeKTPOHHOH 000704Kku aToMma. Ilopsiiok 3amojHeHHs 3JeKTPOHaMHU
aTOMHBIX OpOuTanel B COOTBETCTBUM C MPUHIMIIOM MUHUMYMa 3HEpruu, 3anperom Ilaynu, npasuiom
XyHna, npaBuioM KieukoBckoro. DneKTpoHHbIe GOPMYIbl aTOMOB M HOHOB. Ilepunonuyeckuii 3aKoH
. U. Menneneesa. [IpeanocbuiKy OTKPBITHS: pabOThI PEIIIECTBEHHUKOB, PEIIEHUS MEXTYHAPOIHOTO
cbe3ga xuMmMukoB B T. Kapucpys, nuunoctHsle kadectBa JI. M. MenneneeBa. OTKpbiTHE
MEepUONYECKOro 3akoHa. MeHjeneeBckas (hopMyIHpOBKa MEPUOJUYECKOr0 3aKoHA. B3anMocBs3b
MEPUOINYECKOTO 3aKOHA U TeOpHH cTpoeHHs aroma. CoBpeMeHHast pOpMyJIMPOBKA MEPUOAUYECKOTO
3aKoHa. B3anMoCBS3b EpHOANYECKOT0 3aKOHA U MEpUOANYecKol cucTeMsl. [lepuonnyeckas cucrema
u crpoeHue aroma. OU3NUECKUN CMBICI CUMBOJIMKU MEPUOJUYECKON CUCTEMBI. MI3MeHEeHne CBOMCTB
3JIEMEHTOB B [IEPHOJaX U rpyIIax Kak QyHKIHS CTPOEHUS UX aTOMOB. [IOHATHS «3HEPTUsI HOHU3ALUI
U «CPOJCTBO K 3JEKTPOHY». [lepnoIn4HOCTh U3MEHEHUS METAJUINYECKUX U HEMETAIUIMUYECKUX CBONCTB
3JIEMEHTOB B IPYMIAX U NEPUOAAX KaK (PYHKIMS CTPOCHHUS dJIEKTPOHHBIX 000JI04eK aTOMOB. 3HaUCHHE
MEPUOJNYECKOI0 3aKOHA U MIEPUOINYECKON CUCTEMBI.



Tema 2. XumMnueckasi CBAA3b U CTpOeHHe BemecTBa (14 1)

Xumnueckas cBA3b. [loHsTHE O XMMHUecKOl CBsi3U. OCHOBHBIE XAPAKTEPUCTUKU XUMHYECKOM CBSI3H:
SHEpTUsl, JJIMHA, JUIMOJbHBIM MOMEHT. MoHHas XuMuYeckas CBSI3b W HOHHBIE KPUCTAJIMYECKUE
peméTku. 3aBUCUMOCTh (U3NYECKUX CBOMCTB BEIIECTB OT THMA KPUCTAIMYECKOW pEIIETKH.
Bo30yxnénnoe cocrosinue atoma. [lonstie o koBasieHTHOH cBs3u. OOMEHHBIN MeXaHI3M 00pa30BaHuUs
KOBAQJICHTHOM CBS3U. DIJIEKTPOOTPULIATENILHOCTh. HamnpaBileHHOCTh KOBAJIEHTHOM CBSI3U, €€ KPATHOCTb,
0- U T- CBs3U. JIOHOPHO-aKUENTOPHBIA MEXaHW3M O0pa30BaHHUS KOBAJCHTHOW CBSI3H. THIIBI
KPUCTAJUIMYECKUX PEIIETOK Yy COCAMHEHUH C KOBAJICHTHOW CBS3bIO: aTOMHAs M MOJIEKYJspHas.
3aBUCHUMOCTh (DM3MUECKUX CBOWMCTB BEIIECTB OT THUIA KpHUCTAUTHUECKON pemérku. [Ipupona
XUMHUYECKON CBSI3W B MeTalulax M cruaBax. OOmume ¢Qusnyeckue CBOWMCTBa METaUIOB: TEIJIO- U
3JIEKTPOIIPOBOTHOCTD, IJIACTUYHOCTD, METAJUIMYECKUN OJIECK, MarHUTHBIE CBOMCTBA. MeTanuecKkas
KpUcTaJnueckast pemérka u e€ ocooennoct. Kommnekcusie coenunenus. KommiekcooOpa3oBaHue u
KOMIUIEKCHBIe coenuHeHus. CTpoeHHe KOMIUIEKCHBIX COEAMHEHUI: KOMIUIEKCOOOpa3oBaTelb H
KOOPJIMHAIIMOHHOE YMCJIO, JIMTaH/Ibl, BHYTPEHHsIST U BHEIIHAS cdepbl. Knaccudukanus KOMILIEKCOB:
XeJaThl, KATHOHHbIE, AHUOHHBIE U HEUTPAJIbHbIE, aKBAKOMIUIEKCHI, aMMHUAKaThI, KAPOOHUIIBI METAJIJIOB.
HomMmeHnkiiatypa KOMIUIEKCHBIX COEIMHEHHI U UX CBOMCTBA. [lucconuanus KOMIUIEKCHBIX COEIUHEHUN.
3HaueHue KOMIUIEKCHBIX COEAMHEHMM M MX pOJIb B NPUPOJE. ArperarHble COCTOSHHS BELIECTB U
(hazoBbie iepexobl. ['a3el 1 razoBbie 3akoHbl (bois—Mapuorra, Hlapns, ['eit-Jlroccaka). YpaBHeHHE
MenpeneeBa—Knaneiipona s mpeansHoro  rasa.  JKumupkocrn.  TekywecTs,  HcCIapeHHe,
Kpuctamnu3anus. TBEpnaple BemiectBa. [lmaBnenuwe. DaszoBble mnepexoapl. CyOnumarnus u
necyonumanud. JKuakue kpucramwiel. [lnazma. MexmonekynspHble B3aumoneicTBus. BomopomHas
CBA3b U €€ pa3HOBUAHOCTU: MEXMOJIEKYJIApHAas W BHYTpUMOJeKyJspHas. Dusnueckue CBOWCTBA
BEILIECTB C BOJOPOAHON CBA3BIO. bronorundeckas poib BOJOPOAHOW CBSA3M B OpraHU3ALMM CTPYKTYP
0eNKOB U HYKJIEMHOBBIX KHCIIOT. BaHaepBaanb - COBO B3aMMOJICHCTBHE U €0 THIIbI: OPUEHTAI[IOHHOE,
MHJYKIIHOHHOE U TUCIIEPCUOHHOE.

[Ipaktuueckas pabora 1. [TonyuyeHne KOMIUIEKCHBIX OPraHMYECKUX W HEOPTaHMYECKUX COCTUHEHH,
HCCIIE0BAHUE UX CBOWCTB.

Tema 3. lucnepcHble cucTeMBbI U pacTBOpPbI (12 4)
JucnepcHble cucTeMbl. XMMHUYECKHE BEIIECTBA M CMECH. XUMHYECKas CUCTEMa. [ OMOreHHble U
rereporeHHsle cMmecu. JlucmepcHas cuctema: JUCHEpPCHOHHas cpeda U JucnepcHas — ¢asa.
Knaccudpukanuss nucnepcHbx cucteM. Aspos3onu. IllpomemneHTsl. OMyIbCMM U 3MYJIbIaTOPHI.
Cycnensuu. Cenumentanus. Komnounnesie pactBopsl. Dpdext Tunpans. IlomyueHne KOMTOMAHBIX
PacTBOPOB AMCIIEPCUOHHBIM, KOHJICHCAITMOHHBIM U XUMHUUYECKUM crioco0amu. 30711 U Koaryasus. ['enn
U cUHepe3Hc. 3HaueHHE KOJUIOMJHBIX cucTeM. PacTBOpbl. PacTBOpBI Kak FOMOT€HHbBIE CUCTEMBI M MX
TUIBL: MOJIEKYJISIPHBIE, MOJIEKYJIIPHO-MOHHBIE, HOHHBbIE. CIOCOObI BBIPAKEHHUS KOHLIEHTPAILIUH
pacTBOpoB: 00bEMHAs, MaccoBas U MOJIbHAs! JOJIM PACTBOPEHHOTO BellecTBa. MosipHasi KOHIIEHTpAIHs
pactBopoB. JleMoHcTpauu. OOpa3ibpl JTUCTIEPCHBIX CUCTEM M MX XapakTepHble npu3Haku. OOpasiibl
(xoJeKuu) OBITOBBIX M MPOMBIIIJIEHHBIX a3p030JIeH, SMyNbCcUi U cycnieH3ui. [Ipoxoxnenue iyya
CBeTa uepe3 KOJJIOUIHbIE U UCTHUHHBIE pacTBOPHI (3 ekt Tunnansg). 3aBUCHMOCTh paCTBOPUMOCTH B
BOJIE TBEPJIBIX, KUIKUX U ra3000pa3HBIX BELIECTB OT TeMmmneparypbl. [lonyueHue nepechleHHOro
pacTBopa THOCYJIb(aTa HATPHS U €r0 MTHOBEHHAs! KPUCTAJUIN3ALUS.
[Tpaktuueckas padota 2. [IpuroroBieHue pacTBOPOB PA3TUIHON KOHIIEHTPAIUH.
ITpakTryeckas pabdota 3. OnpeneneHrne KOHIEHTPAMHY KUCIOTHl THTPOBAHHEM.

Tema 4. Xumnueckue peaxkuuu (14 1)
OCHOBBI XUMUYECKOW TEPMOJIMHAMUKHU. XUMHUYECKasi TEPMOJAUHAMUKA. TepMoInHaMUYecKas CUCTEMA.
OTkpbITas, 3aKpbiTasi, U30JUPOBAHHAS CHUCTEMbl. BHYTpEHHSs 3HEpPrusi CUCTEMBI. DHTAJIBINA, WIN
Teriocoaepkanue cuctemsl. [lepBoe Hayano TepMoanHaMUKH. V30XOpHBINH U M300apHbBIN MPOIIECCHI.
TepMmoxumuueckoe ypaBHeHHe. DHTanbnus. CraHgapTHas SHTaNbNMs. Pacuér >HTambNIUU pEaKIUH.
3axoH ['ecca u cnencTBus U3 Hero. DHTponusd. Bropoe u Tperbe Havyana tepmoguHamMuku. CBoOo1HAS
sHeprus 'm60ca. CkopocTb XuMuueckux peakuuii. [TIoaTue o ckopocTu peakiuu. JHeprus akTHBaluu
U aKTUBUPOBAaHHBIM KOMIUIEKC. 3aKoH AeicTByromux Macc. KuHernueckoe ypaBHEHHE M KOHCTaHTa
CKOPOCTH XuMudeckoi peakuu. ITopsnok peakuuu. akTopsl, BIUAIOMUME HA CKOPOCTh TOMOTE€HHON
peakuuu: OpHUpoia U KOHIEHTpAalUsl pearupyroliux BellecTB, TeMmieparypa. TemmepaTypHbIii



kodpdurment. Ypasaenue C. Appennyca. DakTopsl, BIUAIONINE HA CKOPOCTh T€TEPOTEHHON PEaKIIHH:
KOHIIGHTpAllUsl PEarupyroniux BEIIECTB M IUIOMIAJb HMX CONPUKOCHOBEHHUS. OCHOBHBIE MOHSTHS
KaTAIMTUYECKOU XMMUHU: KaTaJIU3aTOPhl U KaTalu3, TOMOTE€HHBIN U reTepOreHHbIN KaTaau3, IPOMOTOPHI,
KaTaJUTHYeCKUE bl 1 MHIHOUTOpBL. Mexanusm aeicTBusl karaau3aTopoB. OCHOBHBIE THUIIbI KaTalln3a:
KUCJIOTHO-OCHOBHOM,  OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIA, METAJUIOKOMIUIEKCHBIM M KaTaJu3
MeTaiiamMu, GpepMeHTaTUBHBIN. DepMEHThl KaKk OMOJIOrHYeCKHe KaTaau3aTopbl OEIKOBOW MPUPOJIBI.
Xumunueckoe paBHoBecue. [lonsaTue 06 00paTUMbIX XUMUYECKHX MTpoIieccax. XMMUYECKOE PAaBHOBECHE,
KOHCTaHTa paBHOBecHs. (CMellleHHe XHMHYECKOrO pPAaBHOBECUS MPU HM3MEHEHHH KOHLEHTPALMHU
BEILIECTB, JABJCHUS W TeMmIiepaTryphl. [leMoHcTpamuu. DK30TepMUUYECKHE IMPOIECChl Ha MpUMEpe
pPacTBOPEHMS CEPHOM KHUCIIOTHI B BOJIE. DHIOTEPMHUUECKHUE MTPOLIECCHl HA TPUMEPE PACTBOPEHHUS COJIEH
aMMOHHMS. M3ydeHHe 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW PEAKUHMH OT KOHIEHTPALUHUH BEUIECTB,
TeMIeparypbl (B3auMoOAEHcCTBHE THOCYIb(paTa HATPUs C CEPHOM KHUCIOTOH), TOBEPXHOCTH
CONMPUKOCHOBEHUSI BEIIECTB (B3aMMOJICUCTBHE COJITHOW KHUCIOTHl C TpaHyJlaMd M IOPOLIKAMH
ATIOMUHMS WM LIHMHKA). [IpoBefeHne KaTalUTUYECKUX peakUui pas3lioKeHHs MEepoKCHIa BOJIOPOJa,
rOpeHus caxapa, B3aUMOJEHCTBHs Hojga W amoMmMuHud. Kopposus xenesa B BOJHOM cpene ¢
ypoTpornuHoM u 0e3 Hero. HabmroieHue cMelennsi XuMU4ecKoro paBHoBecus B cuctemax 2NO2 N204
FeCl3 + 3KSCN Fe(SCN)3 + 3KCl

[IpakTuueckas padora 4. M3yueHue BIUSHUS pa3TUYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOM PEaKITHH.

Tema 5. XuMuyeckue peakinuu B pactsopax (21 4)
CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB. Boma —cnadwiii snektponut. Katnon ruapokconus. MonHoe
npousBeneHue BoAbl. HelrpanbHasd, kucnotHas u menodHas cpena. [lonstue pH. Bomoponusiii
nokasarens. Maukatopel. Pons pH cpenbl B npupoie U )xu3Hu yenoBeka. FIoHHbIe peakiuy ¥ yCI0BUs
UX NpoTeKkanus. PaHHKE NpeacTaBIeHNs 0 KUCIOTaX U OCHOBaHUAX. KUCIIOTBI M OCHOBaHUS C MO3ULIUN
TEOPUH DJIEKTPOJIMTUUYECKOW Juccounanuu. Teopuss KHUCIOT W ocHOBaHWM bpéncrema—Iloypu.
Conpsx€HHBIE KUCIOTHI M OCHOBaHMs. AMdonnThl. Knaccudukanus KUCIOT U CIOCOOBI X MOTYUYCHHUS.
OO0mue XMMUYECKHE CBOMCTBA OPraHMYECKUX M HEOPraHWYECKUX KHCIIOT: PEaKklIMH C MeTaljlaMu,
C OKCHJIaMU M TUAPOKCUIAMH METaUIOB, C COJIAIMM, €O cnupTraMu. OKHUCIUTEIBHBIE CBOMCTBA
KOHIICHTPUPOBAHHON CEpHOM M a30THON kucioT. Kiaccudukamuss OCHOBaHWUN M CIOCOOBI WX
nonyyeHus. OOmMe XMMHUYECKHE CBOMCTBAa IIENOYEH: peakuMu C KHUCIOTaMH, KUCIOTHBIMH U
aM(pOTEepHBIMU OKCHJIaMH, COJISIMM, HEKOTOPHIMH METa/llaMH M HEMETAJUIaMH, C OpPraHMYECKUMU
BeIlleCTBaMH (TaJIOUIONPOU3BOAHBIMU YIJIEBOJOPOIOB, (PEHOJIOM, XKHpamH). XHUMHUYECKHE CBOMCTBa
HEPACTBOPUMBIX OCHOBAHMIl: peaklMM ¢ KUCIOTAMU, PEAKIIUU PA3JI0KEHHUS U KOMIIJIEKCOOOPAa30BaHMUS.
XUMHUYECKUEe CBOWCTBA OECKUCIOPOAHBIX OCHOBAaHUM (aMMHaK M aMUHBI): B3aUMO/JIeCTBHE ¢ BOAOH U
kucnoramu. Knaccudukauusi conelt opraHM4ecKuX U HEOPraHMYecKux KHUciaoT. OCHOBHBIE CIOCOOBI
MOJIy4eHUsl cosned. XMMHYECKHE CBOWMCTBA COJIEH: PAa3JIoOKEHHE IPU HArPEBaHWM, B3aUMOJEHCTBUE C
KHMCIIOTaMH, IEJI0YaMHu U JpYTUMHU coisiMu. JKECTKOCTh BOJBI U clIocoObl €€ ycTpaHeHus. ['uaponus.
[Tonsatue «ruaponus». 'maponus comneii u ero knaccudukanus: o0paTuMbIil 1 HEOOPATUMBIiL, 10 AaHUOHY
U 10 KaTHOHY, CTyNeHYaTblil. YCWiIeHHe M MojaBiieHHe oOpaTumoro rujapoiusa. HeoOpaTumbiii
THJIPOJIA3 OMHAPHBIX COEMHEHUH.
[IpaxTuueckas pabora 5. MccnenoBanue cBOMCTB MUHEPAIbHBIX U OPraHUYECKUX KHUCIOT.
ITpakTuyeckas pabota 6. [loxydeHue coseit pa3IMUHBIMU CIIOCOOAMH U MCCIIeI0BaHUE UX CBOWCTB.
[IpakTuueckas padbota 7. 'maponu3 opraHnyecKux U HEOPraHUYECKUX COETUHEHUH.

Tema 6. OKHCIUTEIBHO-BOCCTAHOBHUTEIbHBbIE Mpouecchl (13 u)
OKUCIUTENFHO-BOCCTAHOBUTEIbHBIE peakuud. [loHsATHE 00 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuusx. Ctenenb okuciaeHus. [Iporeccel OKucIeHns 1 BOCCTaHOBJICHU. BakHelIie OKUCIUTENU U
BOCCTaHOBUTENH. MeTon »JJIeKTpOHHOro OanmaHca IS COCTaBIEHUS YpPaBHEHUN OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakIuii. MeTonbpl HOHHO-3JIEKTPOHHOTO OamaHca (METOJ TOIYpPEaKIIHii).
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE  MOTEHUUANBl.  JiekTponu3. lloHsTHe »snekTponusza Kak
OKHCITUTETHFHO-BOCCTAHOBUTEILHOTO TIPOIIECCa Ha AJIEKTPOIaX. IIEKTPOIU3 PACIIIIAaBOB JICKTPOJIUTOB.
DNEKTpoNN3 PacTBOPOB BJEKTPOJUTOB C MHEPTHBIMU 3JEKTPOJAMH. OJEKTPOJIU3 PacTBOPOB
AJIEKTPOJIUTOB C aKTHUBHBIM aHOJOM. [IpakThueckoe 3Hau€HWE DIICKTPONIH3a: DJIEKTPOXUMHUUYECKOE
MOJIy4eHUE BEIIECTB, AIEKTPOXUMHUUYECKass OUMCTKa (pauHUpOBaHKE) METAIIOB, FAIbBAHOTEXHUKA,
TaJIbBAaHOTUIACTUKA, TaJbBaHMU3AIMsA. XUMHUYECKUE HWCTOYHHMKU TOKa. [‘allbBaHWYECKHE JIIEMEHTHI.



CrangapTHblii BOJOPOAHBINA 31eKTpo. CTaHgapTHBIE 3JIEKTPOJAHbIE NOTeHUHUanbl. COBpEeMEHHbBIE
XUMHYECKHE UCTOYHUKU TOKa. Koppo3us MeTamioB u crnocoObl 3amuThl oT He€. [oHsTHE «KOppO3UsI».
XuMHU4YecKas U 3JEKTPOXUMHUECKas Koppo3ust. CIOocoOBI 3aIIUTH METAJUIOB OT KOPPO3UHU: IPUMEHEHHE
JIETUPOBAHHBIX CIUIABOB, HAHECEHWE 3alIUTHBIX MOKPBITUN, H3MEHEHHE COCTaBa WJIM CBOICTB
KOPPO3UOHHOMU CpeAbl, JIEKTPOXUMUYECKUE METObI 3AILHTHI.

Tema 7. Hemerannbl (40 4)
Bonopon. /[BolicTBEHHOE MOJI0KEHNE BOAOPOAA B IEPUOAMYECKON CUCTEME XUMUYECKHUX JIEMEHTOB: B
IA- u VIIA-rpynnax. M3oronsl Bogopoaa. Haxoxxnenue Bogopoaa B IpUPOIE, CTPOCHUE MOJICKYJIHI,
¢du3nueckrue CBONCTBA. XMMHUYECKHE CBOMCTBAa BOJOPOJA: BOCCTAHOBHUTENbHBIE (B3aUMOJICHCTBUE C
OoJiee PIEKTPOOTPULIATEIFHBIMU HEMETAJUIAMU M OKCHJIaMU METAJIJIOB, TUAPUPOBAHHE OPraHUYECKUX
BEILIECTB) U OKUcauTeNbHBIC (¢ MeTaymiamMu [A- u [IA-rpymm). [lonydenune Bomopoaa: B JabopaTopuu
(B3aumoJIeHiCTBHE KUCIOT C METAJJIaMU) U B IPOMBIIIUIEHHOCTU (KoHBepcus). [IpuMenenue Bogopoa.
l"anorensl. OneMenTsl VIIA-TpyIIibl — rajloreHbl: CTPOCHUE aTOMOB U MOJIEKYJI, TaJIOT€Hbl — MPOCTHIE
BELIECTBA, CpPAaBHUTEIbHAS XapaKTEPUCTHKA COEIMHEHUM TajoreHoB. l'amoreHel B Ipupoze.
3aKOHOMEPHOCTH M3MEHEHHUs (U3MYECKUX M XMMHYECKUX CBOMCTB B VIIA-rpynme: B3aumMoaeicTBue
raJIoreHOB C METa/llaMd M HEMETa/llaMH, CO CJIOKHBIMH HEOPraHWYECKUMU M OPraHM4e€CKUMHU
BenlectBamu. [lomyuenue u mpuMmeHeHue rajgoreHoB. ['amoreHoBomoposl. CTpoeHue u (uznueckue
CBOMCTBA TaJOr€HOBOJOPO/IOB. XHMMHUYECKHUE CBOMCTBA TaJIOTE€HOBOJOPOAHBIX KHUCIOT: KHUCJIOTHBIE
CBOMCTBA, BOCCTAHOBUTEIBHBIE CBOICTBA, B3aUMOJEWCTBUE C OPraHUYECKUMH  BEIIECTBAMHU.
[Tonyuenne ranoreHoBogoponoB. ['amorenuapl. KadecTBeHHblE peaklUMd Ha TaJOT€HU[-UOHBI.
Kucnoponusie coequnenus xisopa. Okcuabl xjopa. Kucnopoaconepxkamue kucioTel xsopa. Conu
KHCIIOPOJICOICPKALMX KHUCIOT XJiopa. lloaydyeHune u NpUMEHEHUE Ba)KHEHWIIMX KHUCIOPOJHBIX
coequHeHnii xsopa. Kucnopox. OOmas xapaktepuctuka sieMeHToB VIA-rpynmel. Kucnopon:
HaXOXJEHHE B MpPHUPOJE, TMOIydeHHe (J1abopaTOpHBIE M TPOMBIIUICHHBIE CIIOCOOBI), (H3UYECKHe
CBOIcTBa. XMMHYECKHE CBOMCTBA KUCIOPO/Ia: OKHCIUTENbHbBIE (B3aUMOJICHCTBIE C OPraHUYECKUMH U
HEOPTaHWYECKUMHU BEIIECTBAMH) W BOCCTAHOBHUTEINbHBIC (B3aumojelictBue ¢ ¢ropom). OOGnactu
npuMeHeHus: Kuciopoga. O30H: HaxOXAEHHE B MpHUpoAe, (U3NYECKHE U XUMHYECKHE CBOMCTBA.
[Tonyuyenne u npumeHnenue o3oHa. Ponb 030Ha B xuBOM npupoze. CTpoeHHEe MOJIEKYIbI MIEPOKCHIa
BOZOpOJa, €ro (u3mveckre M XUMHUYECKHE CBOWCTBA (OKUCIHMTEIbHBIE M BOCCTAHOBUTEIBHEIE).
[Tonyuenne u npumeHeHue nepokcuaa Bopopoaa. Cepa. Haxoxaenue cepel B nmpupoje. BanenTHbie
BO3MOKHOCTH aTOMOB cepbl. AJjuloTponusi cepbl. DHU3MUecKHe CBOMCTBA POMOMUYECKOW CEphl.
XUMUYECKHE CBOICTBa Cepbl: OKUCIUTENbHbIE (peakUuu C MeTaUlaMH, BOJOpPOJOM U MEHee
ANEKTPOOTPHUIIATETLHBIMUA HEMETAIIJIAMH ) U BOCCTAHOBUTENBHBIE (PEAKIIUU C KHUCIOPOAOM, KUCIOTaMH-
OKHUCJIUTEISIMH), pEaKIIMK JUCTIPONOPLHOHUpPOBaHus (co menoyamu). [loayduenue cepsl u odnactu eé
npuMeHeHus. CepoBopopon. CTpoeHHE MOJIEKYJbl, CBOWCTBA, (PU3MOJIOTHUECKOE BO3/eHcTBUE
cepoBosiopoaa. CepoBo1Opo Kak BOCCTAaHOBHUTENb, €r0 MojydyeHue u npuMmenenue. Cynbpuiasl U ux
XUMHYeckre cBoiicTBa. Pacno3naBanue cynbua-uoHoB. CepHHCTHIA ra3. dusnueckue CBONCTBA,
MOJy4YeHHEe W TPUMEHEHHE CEepHHCTOro ra3a. XHMuYeckue cBoiictBa okcuma cepol  (1V):
BOCCTAaHOBUTENbHBIE (PEaKIMU C KHUCIOPOAOM, OpOMHOI BOAOW, MEpMaHTraHATOM  Kajws,
cepoBogopoaom). BzaumoneiictBue co menouamu. CepHucrtast Kuciaota u e€ conu. CepHbIi aHTHAPHUI.
du3nyecKkue CBONCTBA, NOJIyYEHHE U IPUMEHEHHUE CEPHOTO aHTUAPHIA. XUMUYECKUE CBOMCTBA OKCHIA
cepsl (V) kak OKUCIUTENS M TUIIMYHOTO KUCIOTHOTO OKcuia. CepHasi KUCI0Ta: CTpOeHUE U (pu3nyecKue
CBOWCTBAa. XHMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHOM W pa30aBIeHHONW CEpHOW KHUCIIOTHI
(okucnuTenbHble W oOMeHHble). [lomyueHme cepHON KHUCIOTBI B MpombliiuieHHocTH. OOnactu
MpUMEeHEeHUsT cepHOW KUCIOThl. Cynbdartel, B TOM uucie Kymopockl. ['miapocynbdarel. Ousznueckue
Y XUMHUYECKHUE CBOWCTBA COJIEH CepHOM KHCIOTHL. Pacmo3naBanme cynbdar-aHnoHoB. A3ot. OOmias
XapaKTepUCTHKA YJIEMEHTOB VA-Trpynibl. A30T: HAXOX/IEHUE B IPUPOJIE, CTPOCHUE aToMa, (PU3NUYECKHE
cBoiicTBa. OKUCIUTEIbHBIE U BOCCTAHOBUTENbHBIE CBOMCTBA a30Ta. [lonydyeHne u mpuMeHeHne a3oTa.
CrtpoeHre MOJEKyIbl aMMHuaka, ero @usuueckue cBoiictBa. OOpa3oBaHHE MEXMOJIEKYISPHON
BOJIOPOJIHOM CBSI3U. XMMHUYECKHE CBOMCTBA aMMHakKa Kak BoccTaHOBUTENs. OCHOBHBIE CBOMCTBa
aMMHMaKa Kak JOoHopa 3JeKTpoHOB. Kommiekcoobpa3oBaHue ¢ yyacTueM amMMmHaka. B3aumopelcTBue
aMMHaKa ¢ OpraHMYeCKUMHU BEIIECTBAMM U YIJIEKUCIBIM Ta3oM. llonyyeHune u npuMeHeHue aMMHUaka.
Conmu aMMOHUS: CTPOGHHME MOJIEKYJ, (U3MYEeCKMe M XUMHYECKHUE CBOWCTBA, NPUMEHEHHE.
Coneobpaszyromue (N203, NO2, N205) u neconeodpazyrommue (N20, NO) okcusl a30Ta, IX CTpOSHUE,



¢usnyeckue U XMMUYECKHE CBOWCTBA. A30THCTasi KHCIOTAa U €€ OKHCIUTEIbHO-BOCCTAHOBUTEIIbHAS
JTBONCTBEHHOCTh. COJIM @30TUCTOM KHCIOTHI —HUTPUTHL. CTpOSHUE MOJISKYIBI M (PH3NUYECKHE CBONCTBA
a30THOM KUCJIOTHI. XUMHUYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOM U pa30aBICHHOI a30THOI KHUCIOTHI B
peakuusx C TOpOCThIMU (MeTalylaMH M HEMeTaUlaMH) U CJIOXHBIMU  (OpraHMY4eCKUMH H
HEOpPraHMYECKUMH) BemecTBaMu. [IpoMbInieHHOE U 1ab0paTOpHOE MOTyYeHUE a30THON KUCIIOTHI, €€
npuMeHenue. Hutpatsl (B TOM 4ncie CeUTphl), UX (pU3nUecKre 1 XuMUYecKue cBoiicTa. Tepmuueckoe
pasnoxxenue HutpatoB. [Ipumenenue mutpaToB. Pochop. CtpoeHue aroma, amtorpornusi docdopa.
du3nyeckue CBOMCTBA U B3aWMHBIE MEPEXObl aJUIOTPONHBIX Moaudukanuii pochopa. Xumuueckue
cBoiicTBa (hocopa: OKHCIAUTEIbHBIE (PEaKIK C METAJUIaMH ), BOCCTAHOBUTENbHBIE (peakuuu ¢ Ooree
ANEKTPOOTPUIIATEILHBIMA ~ HEMETAJJIaMH, KHCIOTAMHU OKUCIHUTENsIMH, OepTOJEeTOBOIl  COJbIO).
Jucnponopriuonuposanue (pocdopa (peakuu co menodamu). Haxoxaenue B mpupoje U NOITydeHue
dbocdopa. Ctpoenne u coiictBa dpochuna. Oxcuasr Gocdopa (III) u (V). docdopHbie KUCIOTHI, UX
¢usnveckue M xummuueckue cpoiicta. Ilomydenue u mpumenenue ¢ochopHoii (oprodochopHoii)
kuciaoTel. E€ conu u ux mpuMeHeHue. Yriepoa. Yriepod — 3iaeMeHT [VA-rpynnbl. AJIOoTpornHbie
MOIUGUKAIMK YIJIepoJa, MX TOJydeHHe M cBoiicTBa. CpaBHEHHE CBOWCTB anMmasa U Trpadura.
XUMUYECKHE CBOMCTBA YIJIEpOJa: BOCCTAHOBUTEINbHBIE (PEaKIMK C TaJIOr€HaMU, KUCIOPOIOM, Cepoil,
azoTtoMm, Bojaou, okcuaoM Meau (II), kucIOTaMU-OKMCIWUTENSIMU) W OKHUCIUTEIbHBIE (pEaKIuu C
MeTaJlJIaMH, BOJIOPOJOM U MEHEE JIEKTPOOTPUIIATeIbHBIMU HEMETaJIaMu ). YTIepo B ipupoae. OKcu
yriepona (II): ctpoenue MoseKysbl, CBOWCTBa, moiydeHue u npumenenue. Oxcupn yraepona (1V):
CTpOEHHE MOJIEKYJIbI, CBOMCTBA, OJyUYEeHUE U IPUMEHEHHUE. YTOIbHAS KUCIIOTa U €€ COMH: KapOoHAThI
u ruapokapOonarel. Kpemuuii. HaxoxnaeHue B mpupojie, MONMydYe€HHE M TPUMEHEHHE KPEMHUSI.
Ou3nyecKkue U XUMHUYECKHE CBOWCTBA KPUCTAITTIMYECKOTO KPEMHUS: BOCCTAHOBUTEIbHBIC (PEaKIUU C
rajioreHaMu, KUCJIOPOJAOM, PACTBOPAMHU IEIOYEH, TUIABUKOBOM KUCIOTOW) M OKUCITUTEIIbHBIE (pEeaKIIuu
¢ metamamu). CpoiictBa okcuna kpemuus (IV). KpemuueBas xucnora u e€ comu. CunmukatHas
IIPOMBIIIJIEHHOCTb.

[IpakTuueckas pabota 8. [lonyueHue OKCHI0B HEMETAJUIOB U HCCIIE0OBAHNUE UX CBOMCTB.
[IpaxTuueckas padora 9. [lomyueHue razoB u UccieA0BaHNE UX CBOMCTB.

Tema 8. Metaibl (33 4)

lenouynsie MmeTamibl. [lonmojkeHue IIETOYHBIX METAVIOB B IMEPHOJUYECKONW CHUCTEME DJIEMEHTOB
J. W. MengeneeBa. CTtpoeHHe aTOMOB ILIEIOYHBIX METAJUIOB, 3aKOHOMEPHOCTH H3MEHEHUs HX
(GU3NYECKUX U XUMHUYECKUX CBOMCTB B 3aBUCHMMOCTH OT aTOMHOTO HOMepa (M3MEHEHHE IUIOTHOCTH,
TEMIIepaTyp IJIaBJICHUS. U KHUIEHUs, B3aUMOJEICTBUE ¢ BOAoW). EnunnuHble, ocoOOE€HHbIE U 001Ine
CBOMCTBA WIEJIOYHBIX METAIJIOB B PEAKLUAX C KUCIOPOAOM M JPYIMMH HEMETaJUlaMH, XKUIAKUM
aMMHaKOM, OpPraHMYeCKMMHM UM HEOpPraHWYeCKUMH KucioTamu. HaxoxaeHue IIeTOYHBIX METAJIOB B
IIpUpOJE, MX NOJydyeHHUE U npuMeHeHue. llomydeHune M CBOMCTBA OKCHIOB HIEIOYHBIX METAJUIOB.
[1énoun, ux cpoiictBa U npuMeHeHue. Coyln IIEIOYHBIX METAJUIOB, UX MPEJCTAaBUTENIN U 3HAUCHHUE.
Mertasnsl Ib-rpynmnsr: Meapb u cepedpo. CTpoeHrne aToMoB Me U cepedpa. Puszndeckue 1 XUMUYECKUe
CBOMCTBA METAJUIOB, UX MOJy4eHHE U IpuMeHeHue. Haxoxaenue menu u cepedpa B ipupoae. CBoiicTBa
U pUMeHeHne Bakueimux coequnenuii: okenaos meau (1) u (I1), okcuaa cepedpa (1), coneit meau (11)
(x;mopun u cynbdar), coneit cepedpa (I) (bropua, murpar, xpomar, anerar). bepunnuii, Mmarauii u
1IeJI0YHO3eMeNbHbIE MeTallbl. [lonoxkenue B nepuoanyeckoii cucreme anemenTos J{. M. Menneneesa.
Crpoenne aromoB MmertamuioB IIA-rpynnsl. Haxoxnenue B mpupoze, nojyueHue, (pusmdeckue u
XMMHMYECKHE CBOMCTBA, MPUMEHEHHUE IIEJIOYHO3EMENIBHBIX METAIJIOB U MX BAXHEHIINX COEAMHEHUN
(okcuIIOB, TUAPOKCUIOB U coiieil). BpemeHHas u mocTOsHHAs >KECTKOCTh BOJBI, CIOCOOBI €&
ycrpanenus. Monutel. [{unk. [lonoxenue B nepuonnyeckoit cucreme aneMeHnToB J[. Y. Menneneesa.
Crpoenue aToMa, puznyuecKrue U XUMUYECKHE CBOMCTBa IMHKa. HaxoxaeHue B npupoze, mojiydeHue u
IIpUMEHEHHE LMHKA. OKCHJ, TMAPOKCUI U COJIM IIMHKA: UX CBOWCTBA U NPUMEHEHHE. ATIOMUHUM.
[Tonoxxenune B mepuoanveckoit cucreme anemenToB [[. M. Mengeneesa. Ctpoenue atoma, Gpu3HIeCKre
U XMMHUYECKHE CBOMCTBa atfoMUHMs. HaxoxxieHue B npupose, NoaydyeHUe U IPUMEHEHUE alIFOMUHHS.
Oxcupa, TUAPOKCUA MU COJM AIIOMHHMS, B KOTOPBIX AIIOMUHHI HaxoOuTCsS B BHJAE KAaTHOHA, U
amomuHatel. CBOWMCTBa M NPUMEHEHUE HEOPraHWYECKHX COENMHEHUHN amoMuHusa. OpraHuyeckue
coennHeHUs  amooMuHMA.  Xpom. [lonoxkeHnme B NEPUOOUYECKONM  CHCTEME  DJIIEMEHTOB
J. N. MenneneeBa. Ctpoenue aroma, puU3nveckue U XUMHUECKUE CBONCTBa xpoma. HaxoxxieHue B
pUpoje, MOIy4eHHe M MpuMeHeHue Xpoma. CBOICTBa, MOJydye€HHWE U NPUMEHEHUE Ba)KHEHIINX



COCIMHEHHUSI XpOMa: OKCHJOB M THAPOKCHJIOB, JUXPOMATOB M XpPOMATOB WIEJIOYHBIX METAJIJIOB.
3aBUCHMOCTb KUCIOTHO-OCHOBHBIX CBOMCTB OKCH0B ¥ THAPOKCHIOB XPOMA OT CTETIEHH €TI0 OKUCIICHHUS.
XpoMmarsl ¥ AUXPOMAaThl, KX B3aUMHBIE ITIEPEXObl U OKUCIIUTENIbHBIE CBOMCTBA. Mapranen. [lonoxenue
B mepuonuueckor cucteme snemeHtoB J[. WM. MenaeneeBa. CtpoeHue aroma, (Quznueckue u
XUMUYECKHUE CBOMCTBa Maprania. HaxoxaeHue B mpupoje, MOJyYeHHE U MPUMEHEHUE MapraHIa.
[lonyuyenue, CBOMCTBa M NMPUMEHEHHUE BAKHEUIIMX COEIMHEHHMI MapraHua: OKCHIIOB, TMIPOKCHJIOB,
cojell ¢ pa3nuyHON cTemneHbro okuciaeHus Mmapranina. Cosnm mapranuna (VII), 3aBucuMocth uX
OKHCIIUTENBbHBIX CBOMCTB OT cpeabl pactBopa. JKenezo. IlonoxkeHue B mepUOIUYECKON CHCTEME
anementoB [I. M. MenneneeBa. CtpoeHune aroma, (pU3MYECKHE M XMMHYECKHE CBOWMCTBA Kele3a.
Haxoxnaenue B npupo/e, moyiydeHue (4yryH, cTallb) U MpUMeHeHue xene3a. [lonydyenue, cBoiicTBa u
npuMeHeHue BaxHeWmmx coeauHeHuit »keneza (II) u (II): okcumoB, TUIAPOKCUIOB, COJICH.
KommuiekcHble coeqMHEHUS Kelesa.

[TpakTuueckas padora 10. Pemenue skcriepuMeHTaNbHBIX 3a1a4 1Mo TeMe «llomyuenue coenuHeHuin
METaJUIOB U UCCIIEOBAHUE UX CBOMCTBY.

[TpakTudeckas pabora 11. Pemenue 3kcriepruMeHTaIBHBIX 33/1a4 110 TeMaM

Tema 9. O60061menue 3Hanmii mo kypcey 11 kiaacca (8 yacos)



I11. TEMATUYECKOE INIAHUPOBAHHE 11 KJIACC

Tematuueckuit
0JIOK C yKa3aHHEeM
KOJIMYSCTBA YacoB

Ha €r0 OCBOCHHE

OcHOBHbBIE BUABI ACATCIIbHOCTH YUaIlllUXCs

[Inanupyemsle pe3yabTaThl

JInuHocTHBIC MeTaHpeI[MeTHI)IG MMpEAMCTHLBIC
YueHuk HayuuTcs Y4eHuK MoIyquT
BO3MOKHOCTb
HAay4YUTHCA
1 | Crpoenue OcBauBarOT COBpPEMEHHBIE B YEHHOCMHO- Ucnons3zoBanue JlaBaThb onpeeneHus u3ydeHubM | [IpoBOIUTS:
aroma. MIPEACTABJICHUS O CTPOCHUU aTOMOB. OpUEHMAYUOHHOU YMEHHI ¥ HaBBIKOB | MOHATHSM. CaMOCTOATEIIbHBIN
HEPHOHH%CK 3HAIOT O CYUIHOCTH cghepe — 4YBCTBO pasIMUHEIX BUgoB | OTHMCHIBATE IGMOHCTPALMOHHBIE | [opcK  XMMHYECKOH
Ul 3aKOH M| nopgrus anexmponnas opbuman, TOpAOCTH 32 II03HABATEIILHOM 1 CaMOCTOATEIILHO MPOBEACHHBIC |y dhopmaryu c
TEPHOITHCECKA |- i MBI OpOUTANIEH, B3AHMOCBSI3H POCCHICKYIO JeSATEIbHOCTH, KCTICPHMCHTEL, HCTIOMB3YA JUIA HCII0JIb30BaHUEM
s CUCTEMA 3TOTr0 €CTECTBEHHBIN (pycCKuil,
nmaecknx | AOMEPA YPOBHS M SHEPIHH DJIEKTPOHA. | XUMUHUECKYIO HayKy, IPUMEHEHUU POJIHOI) 361K 1 A3BIK XHMHH Ppa3IUYHBIX
N CoCTaBISIOT 37EKTPOHHBIE (DOPMYINBI | TYMaHU3M, OTHOLIEHHE | OCHOBHBIX METO/IOB HMCTOYHHKOB
n aTOMOB K TPYAY, MO3HAHUS (Hay4Ho-
Menneneesa | 1IPEACTABIAIOT CIOKHOE CTPOCHHUE LEJICYCTPEMIIEHHOCTD; | (CHCTEMHO- MOMYJSPHBIX
(15 gacoB) aToma, COCTOSIIETO U3 A/1pa U B mpy0o0eoll cghepe — | NHHOPMALIMOHHBIN U3JIaHU,
3NIEKTPOHHOM 06010ukK. Haxonst TOTOBHOCTB K aHaJIN3, KOMITbIOTEPHBIX 0a3
B3aMMOCBS3H MEXIY MOJ0KEHUEM OCO3HAHHOMY BBIOOPY | MOJEITUPOBAHUE) JaHHBIX, PECYpPCOB
anemeHTa B lleproauyeckoi cucreMe | JalbHEHIIEH JUISL U3Yy4EHUS WnTtepher).
. . MenneneeBa u CTpOCHUEM €TO o0pa3oBaTenbHOM U Pa3JINYHBIX CTOPOH Hcnonb3oBarh
atoMa. COCTaBIISAIOT IEKTPOHHBIE U npodeccuoHaIbHON OKpY’KaroIlen KOMIIBIOTCPHEBIC
3EeKTPOHHO-TpaduyecKkue GopMyJbl TPAeKTOPHUH; JEACTBUTEIBHOCTH; TCXHOJIOTHH LTS
aToMoB S-, p-, d- u f-anemenToB B 1103HA6AMEbHOL obpadoTkH u .
3HAIOT CMBICI U 3HAaYEHHE {KocnumueHo, FEPEAATH XHMHIICCKOU
. MHQOPMALUH U ee
[Teproanueckoro 3akoHa, UHMENIEKMY aNbHOLL)
[PEACTABIIEHUS B
TOPU30HTANIbHBIE U BEPTUKAJIbHbBIE chepe — ymeHue e Y—
3aKOHOMEPHOCTH U UX NIPUYHHBI. YOPaBJISITh CBOEH
JlatoT XapakTepuCTUKY 3JIEMEHTa Ha M03HABATEIbHOMN
OCHOBaHUU €T0 MOJIOKEHUS B JESATENBHOCTBIO.
[lepuoanueckoil cucteme
2 | Tema 2. 3HaKOMSTCA ¢ KilacCu(pUKaue TUTIOB | B YeHHOCHHO- Hcnons3zoBanue Breiasurats u
Xumuuecka XAMHYECKOM CBSI3U U OpUEHMAYUOHHOU OCHOBHBIX IPOBEPATH
4 CBA3h W | xapaKTepUCTUKON KaKJIOTO U3 HUX cghepe — dyBCTBO WHTEJUICKTYAIbHBIX OKCICPUMCHTATEHO




CTpOCHHE
BEIIECTBA
(14 gacoB)

Tewma 3.
JucnepcHsl
€ CHCTEeMBI U
pacTBOpEI
(12 gacoB)

OcBauBalOT XapaKTEPUCTUKH BEILIECTB
MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpoeHus. XapaKTepu3yloT CBOMCTBA
BEIIIECTBA 10 TUITY KPUCTAITUNIECKOM
peLIeTKH

XapakTepu3yloT CBOWCTBA BEIECTBA
10 TUITY XUMHUYECKON CBS3U
OnpenenstoT HanboIee MUPOKO
pacrpoCTpaHEHHbIE [TOJUMEPHI IO UX
CBOMCTBAaM.

3HaKOMSTCS C IPUYUHAMU
MHOT000pa3usi BEUIECTB.
CamocTosITeNbHbIN TOMCK XUMHUYECKON
UH(POPMALIUHU C UCTIOIB30BAHUEM
pa3INYHBIX UCTOYHUKOB. 3HATh
CIOCOOBI YCTpaHEHUs KECTKOCTH
BOJIbl. 3HAKOMSTCA C Ba)KHEUILIMMHU
(YHKIIMOHAJIBHBIMU TPyNIIaMU. 3HAIOT
(bU3NUECKyI0 U XUMUYECKYIO TEOPUU
pacTBOPOB. BEIMUCIAIOT MacCoBYIO
JIOJTIO BEILIECTBA B PACTBOPE
Omnpenenenue u KaaccupuKanus
JMCTIEPCHBIX cucTeM. VICTUHHBIE U
KOJIJIOWIHBIE PaCTBOPHL. 3HAYCHUE
KOJIJIOUJHBIX CUCTEM B KU3HU
yenoBeka. Crieruduueckue cBoicTBa
KOJIJIOUHBIX CHCTEM

3HAKOMSATCA C ONPENEIECHUEM U
KJIaccu(uKaue qucrepeHbIX
CHCTEM,

HNOHATUAMH UCIUHHBIE U KOJLIOUOHbIE
pacTBOpHBL. 3HaKOMATCA € 3PHEeKToM
Tunnans

OcBauBatot 3akoH [leproanueckoi
CHCTEMBI, CIIOCOOBI pa3IesIeHUs
cMeceil. BRIuucisiioT MacCoByIO U
00BEMHYIO JIOJII0 KOMIIOHEHTA B CMECH

FOpPAOCTH 3a
POCCUIHCKYIO
XUMHUYECKYIO HAYKY,

T'yMaHu3M, OTHOIICHHC

K TpyAay,
L[EJIEYCTPEMIIEHHOCTB;

B mpy0osotl cihepe —
TOTOBHOCTB K
OCO3HaHHOMY BBIOODY
JlaJbHEeNIIen
00pa3oBaTenbHOI U
poQeCCHOHAIBHON
TPaeKTOPHH;

B NO3HABAMENbHOU
{KoenumusHoti,
UHMEILIEKMY AJIbHOLL)
cghepe — yMeHuHe
YIIPABJIATH CBOEHN
MO3HABATEIBHOMN
JIESITEIIbHOCTBIO.

onepanuid:
(dhopmynupoBaHue
TUIIOTE3, aHAJIN3 U
CUHTE3, CPAaBHEHHUE,
000011IeHHE,
cHUCTeMaTH3aIusl,
BEISIBJICHUE
MPUYUHHO-
CJI€ICTBEHHBIX
CBSI3€H, IIOMCK
aHaJIOr0B;

TUTIOTE3BI O
XUMHIYIECKAX
CBOMCTBax BEIIECTB Ha
OCHOBE MX COCTaBa U
CTPOCHHUS, UX
CITIOCOOHOCTH
BCTyNaTh B
XUMUYECKHAE PEAKITH,
0 XapakTepe u
MPOIYKTaX Pa3IUYHBIX
XUMUYECKUX PEaKIuii;
XapaKTepH30BaTh
BEII[ECTBA IO COCTABY,
CTPOCHUIO U
CBOMCTBaM,
yCTaHaBIUBAaTh
NPUYUHHO-
CJICICTBCHHBIC CBS3H
MEXy TaHHBIMA
XapaKTEPUCTUKAMHU
BEIIECTBA;




3HaT

TIOHSTHS 8eujecmeon, XUMu4ecKull
NleMeHm, amom, MOAeKY1d, JNeKMpoo
MpUYamenIbHOCmMy, 6al1eHMHOCb, CHe
NneHb OKUCTEHUSL, Belecmad
MOJNEKYNAPHO20 U HEMONEKYISIPHO2O
CMpoenust, Kiaccughurayus
xumuueckux peaxyuii, T3/].
OOBSACHSIOT 3aBUCHMOCTh CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHHS,
MPUPOTY XUMUYECKOU CBSI3U
[TpoBoasT pedaekcuio cOOCTBEHHBIX
JIOCTHDKCHHUH B TIO3HAHUU CTPOCHUS
aToma, CTPOCHUS BEIIECTBA.
AHaIM3UPYIOT Pe3yabTaThl
KOHTPOJIbHON PaOOThI U BHICTPAUBAIOT
MyTU JOCTUKECHHUS JKEITaeMOr0 yPOBHS
YCHENIHOCTH.

XHUMHYECKHE
peaxiu
(48 uacos)

3HalOT, KaKUe MPOLECChl Ha3bIBAIOTCS
XUMHUYECKHUMH PEAKITUIMH, B UEM UX
CyTb. Y CTaHaBIUBAIOT
NPUHAIIEKHOCTh KOHKPETHBIX
peaxuil K pa3InyHbIM THIIaM 110
Pa3TUYHBIM TPU3HAKAM
KJIaccu(uKanuu

3HaKOMSATCS C TIOHSATHEM CKOPOCHIb
XuMu4eckou peakyuu. 3HaIOT
(haKTOpHI, BIUSIONINE HA CKOPOCTh
peakuii. 3HaKOMSITCS C TOHITHEM O
KaTaJIn3aTope U MEXaHU3ME €ro
neiictBus. 3HaKOMATCS ¢ pepMeHTaMHu-
Onokaraanu3zaTopaMu

3HaKOMSATCS ¢ KIaccuuKauein
XUMUYECKHUX peakiuii (oOpaTuMbIe U
HEOOpaTHMBIE), TIOHATHEM XUMUYECKOE
pasHogecue U yCIOBUSIMU €0
CMEILCHHUS

B YYeHHOCMHO-
OpUEHMAYUOHHOL
cghepe — 4yBCTBO
TFOpAOCTH 3a
POCCUICKYIO
XUMHUYECKYIO HAyKYy,

rymaHu3m, OTHOIICHUC

K Tpyny,
LEJICYyCTPEMIIEHHOCTb;

B mpy0oeoll cihepe —
TOTOBHOCTb K
OCO3HAaHHOMY BBIOOPY
JanbpHeHIIen
0o0pa3oBaTenbHON U
npodeccuoHaNbHOM
TPaeKTOPHH;

B NO3HABAMENbHOU
{KoenumusHoti,
UHMENIeKMY aIbHOLL)

cghepe — yMeHue

YMenue
TeHEPUPOBATH HJICH
¥ ONIPEICIISTh
Cpe/CTBa,
HEOOXOIUMBIC JIJIs
UX peaTH3allvu;
yMEHHUE
OTIPEIENIATH CITH
3a1a4uu
JEATENBLHOCTH,
BBIOMPATE:
CpeJCcTBa
peanu3anuu neinu u
MPUMEHSATH UX Ha
MPAKTHKE;

Hcmonp30BaTh npu

XapaKTepUCTUKE MPeBpaIeHUH
BEIIIECTB MTOHSATHSI «PAaCTBOP»,

KOJICKTPOJIUTHYECCKad

Aucconranusa, «3JICKTPOJIUTEBI»,
KHEIJICKTPOJHUTEID», «KCTCIICHb
JUucconuanumny, KCHJIbHBIC DJICK-

TPOJIUTBID?, «cra0ble

QJICKTPOJIMTBD?Y, KKaTUOHBD»,

«AQHHUOHBI», «KHCJIIOTBD),

«OCHOBaHUS», «COJINY», KAOHHBIC
peakuumny, «Hecoieo0pas3yromme
OKCHIIBI», «COJICO0pa3yIoIre
OKCHJIBI», «OCHOBHBIE OKCHJIBI»,
«KHCIIOTHBIE OKCUIBI, «CPEIHUE

COJIN», «KHCJBIC COJIN),
«OCHOBHBIC COJIN,
«TCHECTHYCCKHUH paa»,
«OKHCIIUTCIBbHO-

BOCCTAaHOBUTCJILHBIC PEAKIIUIN),

«OKHUCIIUTCIIb),
«BOCCTAHOBUTCIIb),

COCTaBJIATH
MOJIEKYJIIPHBIE U
IOJIHBIE HOHHBIE
ypaBHEHUS TIO
COKpAaIlIEHHbIM
WOHHBIM YPaBHEHUSIM;
MIPOTHO3UPOBATH
CIIOCOOHOCTD
BEILECTBA MIPOSBIIAT
OKHCJIUTENIbHBIE WIIH
BOCCTaHOBUTECIIbHBIC
CBOMCTBA C y4E€TOM
CTCIICHCH OKHCIICHUS
3JIEMEHTOB, BXOSAIIHNX
B €0 COCTaB;
COCTaBJISITh YpaBHEHUS
peakiui,
COOTBETCTBYIOIIHX
MOCJICAOBATEIILHOCTH
MpeBpalleHU
HEOPraHUYECKUX




3HaKOMSTCS C

MOHSTUSIMHU 21eKMPOAUMbBL U HEILEKMP
ONlUMbl, TPUMEPAMH CHIIbHBIX U
CJ1a0BIX AJIEKTPOJIUTOB. 3HAIOT O POJIH
BOJIbI B XUMHYECKHX PEAKIHAX. SHAIOT
CYIIHOCTh MEXaHU3Ma JIUCCOIUAIUH.
3HaT OCHOBHBIEC MON0XKeHUS TOJ]
3HAKOMSATCS C TUIIAMH TUIAPOTIU3A
COJIEH U OPraHMYECKUX COCTUHECHUI
3HaKOMSTCS C

MOHATHIMH OKUCAUMEb, 60CCIAHOBU
meib, OKUCIeHUe, 80CCIMAHOBIICHUE.
3natoT otinuusi OBP oT peakumiit
noHHOro ooMena. CocTaBJsIlOT
ypaBHeHuss OBP meTonom
AJIEKTPOHHOTO OallaHca

YIPaBJIATh CBOEH
[03HABATEJILHON
JIEATEIBbHOCTBIO.

«OKHCJICHHEY,
«BOCCTaHOBJICHHEY;

* OIKCHIBATh PACTBOPEHUE KAK
(hM3UKO-XUMUYECKHIA TTPOIIECC;
* HJUTIOCTPUPOBATH IPUMEpPaMH
OCHOBHBIE TTOJIOKCHUS TEOPUH
SIEKTPOIUTUIECKOM
JTUCCOIMAIII;, TeHETUIECKYIO
B3aMIMOCBSI3b MEX/Iy BEIIeCTBAMHU
(TIpocToe BeIIecTBO - OKCUJT -
THAPOKCH]T - COIIB);

* XapaKTepHU30BaTh 00ITHE
XHMHYECKHUE CBOMCTBA
KHCIIOTHBIX ¥ OCHOBHBIX
OKCHJIOB, KCIIOT, OCHOBaHHH U
coJiel ¢ O3ULINKM TeopUun
BJIEKTPOITUTUYECKOU
TUCCOIUAITI;, CYIITHOCTD
SIEKTPOTUTHYECKON
JIACCOITHAITIH BEIIECTB C
KOBAJIEHTHOMU IMOJISIPHON U
HOHHOW XUMUYECKOH CBA3BIO;
CYIIIHOCTh OKUCJIUTEIHLHO-
BOCCTAHOBUTEJILHBIX PEAKIIAN;

* PUBOJIUTH MIPUMEPHI PEAKITHH,
TTOATBEPKIAONINX XUMUYECKIE
CBOICTBAa KUCJIOTHBIX U
OCHOBHBIX OKCHJIOB, KUCIIOT,
OCHOBaHHU U COJICH;
CYIIIECTBOBAHNUE B3aNMOCBSI3H
MEKy OCHOBHBIMH KJIACCAMHU
HEOPraHUYECKUX BEIIECTB;

* KJIACCU(UIPOBATH
XUMUYECKHE PEAKITUH TI0
HU3MEHEHUIO CTENEHEH OKUCIIEHUS
3JIEMEHTOB, 00Pa3yIOIINX
pearupyromnie BemecTBa;

* COCTaBIISATh YPaBHEHHSA
SIEKTPOIUTUIECCKOM
JIUCCOIMAITNH KHCIIOT,

BEILIECTB Pa3InYHbIX
KJIACCOB;
BBIJIBUTATh U
MIPOBEPSITH
9KCIEPUMEHTAIBLHO
TUIIOTE3bI O
pe3ynpraTax
BO3JICHCTBUA
Pa3sITUIHBIX (PaKTOPOB
Ha U3MEHEHHE
CKOPOCTU XMMHUYECKOU
peakuuy;
HCIIOJIb30BaTh
nproOpeTeHHbIC
3HAHUS IS
HKOJIOTHYECKH
TPaMOTHOTO
MOBEJCHHUS B
OKpY’Karollen cpene




OCHOBaHMU W COJIEH; MOJIEKY-
JSIpHBIE, TTOTHBIE U COKpAIllEHHBIS
HMOHHBIC YPaBHEHHSI PeaKLuii ¢
Yy4acCTHEM DJIEKTPOJIUTOB;
YpaBHEHUS OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH,
HCTONB3YSl METOJ] 3JIEKTPOHHOTO
OanaHca; ypaBHEHHUS PEaKInH,
COOTBETCTBYIOIIHX
MOCTIeIOBATEILHOCTH
(«uenouke») mpeBpalieHui
HEOPTaHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB;

* OMpENeNATh OKUCIUTENb U
BOCCTaHOBUTEIb, OKHCIICHHE U
BOCCTaHOBJICHHE B
OKHCITUTENBHO-
BOCCTAaHOBHUTEIbHBIX PEaKIUsIX;
* YCTaHABIUBATh MPUIHHHO-
CJICZICTBEHHEIE CBSI3U: KIIacC
BCIIECTBA - XUMHUYCCKUC
CBOICTBa BelllecTBa; HAOIIOIATh
" OIMMUCBHIBATH pCAKINU MEKIY
ANIEKTPOJIUTAMH C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HUITH
POIHOTO) SA3BIKA U SA3bIKA XHUMHUU;
¢ IIPOBOJUTH OIIBITHI,
MOJTBEPKAAIOIINE XUMUIECKHE
CBOWCTBa OCHOBHBIX KJIaCCOB
HCOPTraHMYCCKHX BCIICCTB.

HemeTtannsl n
METAJUIBI
(73 gacos)

3HAIOT OCHOBHBIE METAJIJIBI, UX OOIIHE
CBOMCTBA. XapaKTepU3yIOT CBOWCTBA
METaJUIOB, ONUPASICh HA UX MOJOKEHNE
B [lepronnueckont cucreme u
CTpoeHHe aToMoB. [loHMMaroT cyTh
METaJUIyprHUECKHUX IPOLIECCOB.
3HAKOMSATCA ¢ IPUYUHAMHU KOPPO3HH,
OCHOBHBIMH THUIIAMH U CIIOCOOaMHU
3aIUTBI OT KOPPO3UU

B YeHHOCMHO-
opueHmayuoHHoOU
cghepe — dYBCTBO
rOpJIOCTH 32
POCCHICKYIO
XMUMHUYECKYIO HayKy,
TYMaHH3M, OTHOIIICHHE

K Tpyny,
L[eJIeYCTPEMIICHHOCTb;

Hcnonn3oBanne
Pa3IUYHBIX
HCTOYHHUKOB JIJIsT
MOJTy4eHUs
XUMHUECKOH
uH(pOpMaIHH,
MOHUMAaHUE
3aBHCUMOCTH
coJIepKaHus U

(dopmbI

XapakTepru3oBarhb: obrime
XUMUYECKHe CBOHCTBa
COCIMHEHHH; CTpOEHHE u
XUMHYECKUE CBOICTBa

HU3YYEHHBIX COCTMHEHUH.
OOBACHITH 3aBUCUMOCTH CBOWCTB

BEIIECTB OT HX COCTaBa W
CTPOCHUS.
Brimonsars XUMHUYECKHN

AKCIIEPUMEHT TI0 PacIlO3HABAHUIO
BaXXKHEHUIINX BEIIECTB.

Hcnonn3oBaTh
nproOpPETEHHBIC
KIIFOUEBbIE
KOMIICTCHIINHN HpI/I
BBIIIOJIHEHUN
IPOEKTOB U yueOHO-
HCCIIEIOBATEILCKUAX
3a/1a4 110 U3YYCHHUIO
CBOIICTB, CIIOCO0OOB
MOJIYYCHUS U




3HAKOMSATCSA ¢ OCHOBHBIMHU
HEMETaJUIaMH, UX CBOMCTBAMH.
XapakTepus3yroT CBOMCTBA
HEMETAJUIOB, ONUPAsICh HA UX
nosnoxkenue B [leproanueckoit
cucteme. 3HaAKOMSTCS ¢ 00IacTIMu
PUMEHEHHUS 0JIarOPOIHBIX T'a30B
3HaKOMSTCS C OCHOBHBIMU
CBOICTBaMHM raJlor€HOB, 001ACTAMU UX
WCIIOJIb30BaHUA. 3HAIOT BayKHEUIIINE
COEIMHEHUS XJIopa

OcBanBaroT KiIaccu(puKamuio,
HOMEHKJIATypy KUCIIOT.
XapakTepu3yroT UX CBOKWCTBA
OcBauBaroT KiacCU(pUKALHUIO U
HOMEHKJIATypy OCHOBAHMIA.
XapakTepusyrT UX CBONWCTBA
OcBauBaroT KJ1acCU(PUKALUIO U
HOMEHKJIATypy CcoJiel. XapaKTepu3yroT
WX CBOWCTBA

3HAKOMSTCA C Ba)KHEUILIUMHU
CBOMCTBAMH M3YUYECHHBIX KJIACCOB
HEOPraHUYECKUX COCANHEHUI. 3HAIOT
OCHOBBI KJ1accu(UKaIu u
HOMEHKJIaTypbl HEOPraHUYECKUX
BEILIECTB. 3HAIOT BaKHEUIIINE CBOMCTBA
M3YYEHHBIX KJIACCOB COEAMHEHUMN.
CocCTaBIsAIOT ypaBHEHHUS peaKInil B
noHHom Buze u OBP

3HatoT OCHOBHBIE Npasuia Th.
OcBanBalOT KaueCTBEHHBIE PEAKIINHI
Ha XJIOPHUJIBI, CyIb(}ATHI, alleTaT-uoH 1
MOH aMMoHUs. OnpenensoT mno
XapaKTEepHBIM CBOICTBaM OenKH,
[JIIOKO3Y, TJIMLEPUH

[TpoBonAaT pedaekcuio COOCTBEHHBIX
JIOCTUKEHUH B ITIO3HAHUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX

B mpy0oeotl cihepe —
TOTOBHOCTB K
OCO3HAaHHOMY BBIOODY
JlaJbHENIIEeN
00pa3oBaTeNnbHOI U
npodecCHOHATBLHOM
TPaeKTOPHH;

B NO3HABAMENLHOU
{KoenumusHoti,
UHMEILIEKMY AJIbHOLL)
cghepe — yMeHHe
YIIPABJIATh CBOEH
MO3HABATEIIbHOMN
JESITEIIbHOCTBIO.

IIPEACTaBICHUS
nH(pOpMaIUU OT
een
KOMMYHUKAIUH U
anmpecara.

pacro3HaBaHus
BEIIIECTB;
00BEKTUBHO
OIICHHUBATh
nHpOpMAITHIO 0
BEICCTBAX H
XUMHYECKUX
poleccax;
KpUTHIECKH
OTHOCHUTBCS K
IICEBIOHAYYHOH
nH(popMaIuy,
HEJ00POCOBECTHOM
peKiamMe B CpelcTBax
MAacCOBOHU
nH(pOpMaIny;
OCO3HAaBaTh 3HAYCHUC
TEOPETHIECKUX
3HAHUU 110 XUMUU IS
IIPaKTUYECKOMN
JIESATSIIbHOCTH
YEII0BEKa;

C03/1aBaTh MOJICIIH U
CXEMBI JJIsl peIICHUS
Y4eOHBIX U
MO3HABATEIbHBIX
3aJ1a4; IOHUMATh
HEOO0XOUMOCTh
coOJIroIeHUs
MpEANMCaHNH,
mpejyiaraeMbix B
WHCTPYKITUSX TI0
UCIOJIb30BaHUIO
JICKapCTB, CPE/CTB
OBITOBOW XMMUH H JIP.




BEIIECTB U XMMUUYECKUX PeaKLuil.
AHaIU3UpPYIOT PE3yabTaThl
KOHTPOJIbHOM pabOTh! M BEICTPAUBAIOT
IyTU JOCTUKEHUS )KEIAEMOI0 YPOBHS
ycnemHoctu. [logBoast nutoru
IpOJICIaHHOM PaboTHI 3a 1Ba roja
o0yueHnust kypca xumun. I[TpoBoasat
KaueCTBEHHYIO MMOATr0oTOBKY K EI'D

Xumus u
00I11eCTBO.
IToBTOpEHME
Kypca XUMUHU
(34 gaca)

[TpoBoaAT peduiekcrio COOCTBEHHBIX TOCTUKEHUHN B MO3HAHUM XUMUHU. AHAJIM3UPYIOT PE3yNbTaThl KOHTPOJIbHOM paboThl U BBICTPAUBAIOT ITYTH
JIOCTUKEHUS JKEJIaeMOI0 YpOBHS yclemHOCTH. [1oABOAT UTOrH MpoieIaHHOM paboThI 3a /1Ba roja o0yueHus Kypca xumuu. [IpoBoasr
KaueCTBEHHYIO TOAr0oTOBKY K EI'D
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