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Pa3paboTumnk nporpamMmei:
Hpesnunikas Hatanbs JleonunosHa, yuntens XxuMud MBOY «I'umnaazust Ne 31 Beiciiei
KBaTM(UKAIIMOHHON KaTEropru, KaHAUAAT NeJJarornuyecKuX HayK.

Penenzent: llandunosa JI.HU., yaurens xumun MBOVY «I'umuasus Ne 31» Beiciieit
KBaJIM(DUKAIIMOHHOW KaTErOpHH.

Peunen3us:

JlaHHas pabodas mporpamMma MpeacTaBiIseT coOOW mporpaMmy IS IPernojaBaHUs
xuMuu B 11 kiacce ¢ mporIbHBIM YPOBHEM O00Opa30BaHUSI.

[Iporpamma OTBe4YaeT COBPEMEHHBIM TPeOOBaHUSAM K OOYUYCHHIO W TMPAKTHYCCKOMY
OBJIAJICHUIO HABBIKAMH M OTPakaeT COBPEMEHHbIC TEHJECHIIMY B OOYYEHUU U BOCITUTAHUU
JIMYHOCTHU.

[IporpaMma HOCUT LEJIIOCTHBIM XApAKTEP, BBIICICHBI CTPYKTYPHBIE YAaCTH, OCHOBHBIE
KOMIIOHEHTHI TMPEJCTaBICHbl BHYTPU YacTel, COrIaCOBAHBI 11€JIU, 3aJ1aud U CHOCOOBI UX
JTIOCTH>KCHUS.

[TosicHuTeNnbHAA 3alKMCKa COCTABJIEHA IM€IarorduyecKd TIpPaMOTHO. SI3bIK M CTHIIb
WU3JI0KCHUS YETKUM, SICHBIN, 1OKa3aTeIbHBIN, JJOTUYHBIM.

TeMarndeckuii TIaH YYUTHIBACT OCHOBHBIE TpeOOBaHMS K OpraHU3alUu Yy4eOHO-
BOCHUTATEIBHOTO MPOIIECCA B YUPEIKICHUHU.

Conepxxanue  mporpaMMbl  HOCHT  NPAKTUYECKUH  XapakTep, COOTBETCTBYET
COBPEMEHHBIM JOCTHKEHUSIM MEAATrOTUKU U TICUXOJIOTUH JIETEH.

BrijieieHbl OCHOBHBIC HAIIPABJICHUS COJICPKAHUA.

Mertoauueckoe obecriedyeHHE MPOrpaMMbl  JIOCTaTOYHO IIOJHO  IPEACTaBIISICT
MeIarOTHYeCKre, TCUXOJOTHUYCCKHE M OpraHU3allMOHHBIC YCJIOBHUS, HECOOXOAUMBIC IS
MOJIYYE€HHUS BOCIUTATEIbHO-PA3BUBAIOIIIECTO PE3yJIbTaTa.

B nporpamme yurena crnenuduka y4eOHOTO 3aBeJCHUS U OTpakeHa MpaKTUYecKas
HamnpaBJICHHOCTh Kypca.

Takum oOpa3zoM, maHHasi pabodasi MporpaMmMa MOKET OBbITh PEKOMEHIOBaHA s
MJIaHUPOBaHMS pabOThI B Kiaccax ¢ MPOoPWIbHBIM ypOBHEM wu3ydeHus xumuud B 11
Kjacce.

[Tandunosa JI.A.




MHNOACHUTEJBHASA 3AIIMCKA

PaGouast mporpamMma o xumuu B 11 Kitacce coctaBieHa Ha OCHOBE CIEAYIOIIUX
JIOKYMEHTOB:

o ®denepanpHoro 3akoHa oT 29.12.2012 N-273 ®3 «O6 obpazoBanuu B Poccuiickoit
denepann» B ICUCTBYIOUIEN PEIAKIINH;

e [lpukaza MunuctepctBa oOpazoBanus PD or 05.03.2004r. Nel089 «OO6
yTBEPKJICHUU (eaepaibHOr0 KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTelIbHbBIX
CTaHAApTOB Ha4yaJlbHOTO OOIIEro, OCHOBHOIO OOIIEr0 M CpenHero (IMOJHOrO)
oO1ero o0pa3oBaHus» B IEUCTBYIOIIEH PEAAKIINN;

e [Ipukaza MunoOpazoBanuss P® ot 09.03.2004 N 1312 "OO yTBEepKIACHUU
(penepanbHOro 0a3MCHOTO y4eOHOro IUIaHAa U MPUMEPHBIX YUYEOHBIX IJIAHOB JJIS
oOpasoBarenbHbIX  yupexkjaeHuit  Poccuiickoit ~ @enepanuu, pean3yrOMINX
nporpaMMsl 0011ero oopazoBanus" B AEMCTBYIOLIEH peaaKuy;

e [lucekmMa MunucrtepctBa oOpazoBaHusi U Hayku Poccuiickoit @enepanuu ot 7 U0
2005 roma N03-1263;

e [IpumMepHOl mporpaMMbl cpedre20 (noaHo2o) obue2o 0opazosanus 1Mo y4eOHOMY
NPEAMETY «XUMUSY;

o Jlonoxenuss o pabouel mporpaMme MO Y4eOHOMY MPEIMETY, YTBEPKIACHHOIO
npukazoM nupektopa Nel79-J1 or 30 asrycra 2018 roma MBOYVY r. Kyprana
«I'umHazusg Ne3 1.

[Tporpamma 1t mpoUALHOTO 00YUEHUSI XUMUU TIPOJIOJKAET PA3BUTHE KOHIIETITUU
U el nporpamMm no xuMuu st ocHoBHou mkonsl (H.E. Ky3nenosa u ap.).

B moctpoennun mporpamMmbl  TpPOQHIBHOTO OOY4YeHHS XWMHUHU  BEIYIIUMHU
IIEHHOCTHBIMHU M METOI0JIOTUYECKUMH OPUEHTUPAMHU BBICTYIIAJIU:

—TyMaHUCTHUYECKas MapajurmMa HelpephbIBHOTO 00pa30BaHMUS;

—HayKa XUMHS, €€ KOHIIENTyaJbHbI€ CHUCTEMbl 3HAHWM, JIOTUKA M HUCTOPHUS HX
pa3BUTHS,

—COBpPEMEHHbIE KOHIICTIIIUU XUMHUYECKOTO, €CTECTBEHHOHAYYHOTO u
HKOJIOTHYECKOTO 00pa3oBaHus B 00IIe00pa30BaTeIbHON U MPOGUIHLHON MIKOJIE;

—CHCTEMHBIH, WHTETPaTUBHO - muddepeHIupoOBaHHbBIN, JUYHOCTHO-
JIESITEIbHOCTHBIA U KOMIIJICKCHBIN IICUX0JOT0-METOJUUYCCKUM MOIXO0/IbI;

—IPUHIIUIIBI TUYHOCTHO - OPUEHTUPOBAHHOTO Pa3BUBAIOIIECTO O0YUYEHNS,

—TIICHUXO0JIOTO-TIEIAarOTUYECKHE W METOJMYECKHE  OCHOBBI  OpraHu3aluu
COBPEMEHHOT0  y4eOHO-BOCIIMTATEIbHOTO MpOIlecca, OPUEHTHPOBAHHOIO HA  €ro
BHYTpEHHIOI0 U depeHiuanmio, Ha COOCTBEHHYIO I€ATEIbHOCTh U PA3BUTHE YUAITUXCS;

—METO0JIOTUYECKAs,, MHUPOBO33PEHYECKAsl, DKOJOTMYECKass U  LEHHOCTHAas
JOMUHAHTBl B PAaCKpbITUM OCHOBHOTO COAEpPKAHUS Kypca, €ro IpaKTUYECKas



HaIPaBJIEHHOCTb.

XuMunyeckoe 00pa30BaHUE U 3HAHMS YUEOHOIO MpeAMETa XUMUHU PACCMATPUBAIOTCS
B IIpOorpaMMax M ydeOHUKax Kak 00s13aTeJIbHbII KOMIIOHEHT OOIIel KyJlbTypbl YEJIOBEKA,
OCHOBAa €ro HAay4HOIO MHUPONOHHMMAHHUS, CPEICTBO COLMAIU3ALUU U JIUYHOCTHOTO
Pa3BUTHS YYEHUKA.

OcHoBHBIE 1Henu wu3yyeHus xumMuu B 11 Kiacce mo JaHHOM mporpamme
PO IIBHOTO 00YUIEHUS:

1. CucreMHOE U CO3HATENbHOE YCBOEHHE OCHOBHOTO COJIEP)KAHUS KypCOB XHUMUH,
CIIOCOOOB  CaMOCTOSITENIBHOTO ~ OObIBaHUS, Iepc pabOTKH, (QYHKIMOHAIBHOIO MU
TBOPUYECKOTO NPUMEHEHUsl 3HAHWUU, HEOOXOAMMBIX [UIsl MOHUMAHUS HAYYHOW KapTHHBI
MUpa.

2. PackpbITuE poJIM XMMHUH B MO3HAHUM TPHUPOJABI U €€ 3aKOHOB, B MaT€pUaIbHOM
o0ecreyeHnn pa3BUTUS LMBWIM3AIMM W TOBBIIIEHUS YPOBHS >KU3HM OOIIEeCTBa, B
NOHMMAHUUA HEOOXOIMMOCTH IIKOJBHOIO XHMHUYECKOrO 00pa3oBaHUsl KaK 3JIEMEHTa
oOuiel KyJbTypbl M OCHOBBI JKM3HEOOECIIEUCHHUS] 4YEJIOBEKAa B YCIOBMSX YXYALICHUS
COCTOSIHHSI OKPY>KAIOLIEH CPEJIbI.

3. PackpbiTHE YHUBEpPCAJIBHOCTM M JIOTUKA €CTECTBEHHOHAyYHBIX 3aKOHOB U
TEOpHii, Mpolecca MO3HAHUS MPUPOABI U €r0 BO3BBIIIAIOLIEIO CMBICIA, TECHOW CBS3H
TEOPHUH U MPAKTUKHU, HAYKH U MPOU3BOJICTBA.

4. Pa3BuTHE MHTEpECAa U BHYTPEHHEH MOTHUBAIIMM YYAIIUXCA K U3YYEHUIO XUMHH, K
XUMHUYECKOMY MTO3HAHUIO OKPYKAIOIEr0 HAC MUPA BELIECTB.

5. OBnaseHEe METONOJOTMEH XUMHUYECKOTO IMO3HAHUS W MCCIIEJOBAaHUS BEIIECTB,
YMEHUSIMH XapaKTepu30BaTh W MPABWIBHO MCHOJb30BaTh BEIIECTBA, MaTepuUaibl U
XUMUYECKUE PEaKUUU, BBISICHATH, MPOTHO3UPOBaTh M MOJEIUPOBATH XUMHUYECKUE
SBJICHUS, pelIaTh KOHKPETHBIE TPOOIIEMBI.

6. BbipaOoTka yMeHUN M HaBBIKOB peElIaTh Pa3IUYHBIX TUIIOB XUMHUYECKUE
3aJla4uM, BBITIOJHATH JJAOOpPATOPHBIE OMBITHl M MPOBOJAUTH MPOCThIE IKCIEPUMEHTATbHbBIE
HCCJIEIOBaHMsI, UHTEPIIPETUPOBATh XUMHUECKHE (HOPMYJIBI U YpaBHEHHUS U ONEPUPOBATH
HMHU.

'/.BHeceHre 3HAUMMOro BKJaJa B (POPMUPOBAHUE LEIOCTHON KapTHUHBI MPUPOIBI,
HAay4YHOTO MHPOBO33PEHHMS, CUCTEMHOTO XMMHUYECKOTO MBIIUICHHS, BOCIHUTAHME HAa MX
OCHOBE TYMaHUCTUYECKUX LIEHHOCTHBIX OPUEHTUPOB U BbIOOPA KMU3HEHHBIX MO3ULIHIA.

8.006ecmneyeHue BKIaaa yueOHOTO MpeMeTa XMMUAN B 9KOJIOTHUECKOEe 00pa30BaHUe
Y BOCIIUTAHUE XUMUYECKOM, IKOJIOTMUECKON 1 00IIeN KyJIbTypbl yUaluxcsl.

9.Mcnonp30BaHue BO3MOKHOCTEH y4eOHOTO MpeaMeTa Kak CPeICTBA COLMAIN3aluN
Y UHJIMBUYyaJIbHOTO PA3BUTHS JIUYHOCTH.

10. Pa3BuTHe cTpemiieHHS Y4allMXCs K HPOAODKEHHIO €CTECTBEHHOHAYYHOI'O
oOpa3oBaHMs U aJalTALlUK K MEHSIOIMMCS YCJIOBUSM JKU3HH B OKPYKAIOLIEM MUDE.

Baxneiime mpyHLINIIBI H3y4eHHU XUMUH HA TPO(QUILHOM YPOBHE:



* MPEEMCTBEHHOCTh PACKPBITUS 3HAHUW M YMEHHUHU MO XMMHUHU HAa OCHOBHOM U
npO(HUIBLHOM YPOBHSIX;

* IOBBIIIICHUE CUCTEMHOCTH, CTPYKTYPHOH oOpraHu3aiuu U (QYHKIMOHAIBHOCTU
TEOPETHUECKUX 3HAHUH, MPEBPAIIEHUE UX B CPEJCTBO TOOBIBAHKS HOBBIX 3HAHMUIA;

* pa3BUTHE OCHOBHBIX CUCTEM 3HAHUN (O BEIIECTBE, O XUMHYECKOM pEaklHnH, O
TEXHOJIOTHSIX Y TIPUKJIATHOW XUMHUH U JIP.) IO CIIAPAJIH;

* oOecrieueHre BHYTPU- U MEXKIIPEIMETHON UHTETpallui 3HAHUI;

* yCWJIEHHE  METOJIOJOTHYECKOM,  MHPOBO33PEHUYECKOM,  HKOJOTHYECKONM U
IPAKTUYECKON HANPABICHHOCTH COJIEPKAHUS Kypca XUMUU;

* opraHuzanusi ypoBHeBoM auddepeHImanuu coaep:KaHusi TEKCTOB W 3aJIaHUil
Y4EOHUKOB [IJI1 CaMOCTOSITEIbHOM palboThl, MOBBIIICHUE YPOBHS OOYYEHHUS C Y4YE€TOM
TUTIOJIOTUYECKUX, UHAUBUIYATbHBIX U BO3PACTHBIX OCOOCHHOCTEH yJaIiuxcs.

B kaxaoM U3 pas3ienoB M3yyeHUE MaTepualia HaunHaeTcs ¢ 0J0Ka TEOPETUYECKUX
OCHOB, 4YTO OOECHeYMBACT MPUMEHEHUE JEAYKTUBHOI'O TMOJXO0Ja K JajJbHEHIIEMYy €ro
PACKPBITHIO U 00ECIIEYMBAET TEOPETUUECKOE OOBICHEHHE U3yYaeMbIX SIBICHHUM. Y CUIICHO
BHUMAHUE U METOJOJIOTUU TO3HAHUS XUMUYECKUX OOBEKTOB M UX 3aKOHOMEPHOCTEH, K
YCTAaHOBJICHUIO MPUYUHHO-CIICICTBEHHBIX CBSI3€M, K MPOOJIEMHOMY M3YYEHUIO MaTepHaa,
K 00O0OILIEHHI0O M CHCTeMaTH3aluu Yy4eOHOTro MaTepuajia KypcOB HEOPraHMYECKOW H
OpraHUYEeCKON XUMHHU, K PACKPBITHIO B3aMMOCBS3€M TEOPETUYECKUX M MPHUKIATHBIX
3HAHWH, K UX TOHUMAHUIO U IPUMEHEHUIO.

Ha mnpotspkennn Bcero wu3ydeHus Kypca xumuu 11 Kiacca oCymiecTBISIETCS
pa3BuUTHE W OQOPMIICHHE CHUCTEM 3HAHMM O BEIIECTBE, XWMHUYECKOW peakluuu u
TEXHOJOTUU KAaK HEOOXOJAMMOM YCJIOBHUU CUCTEMHOTO YCBOCHMSI U (YHKIIMOHAIHHOTO
MpUMEHEHUs 3HaHWK, (QOpMUPOBAaHUS ECTECTBCHHOHAYYHOW KApTHHBI MHpa H
MUPOBO33PEHUSI.

[Ipu m3yuyeHun 3TOro mMarTepuaia HAET MOCTOSHHOE OOpallleHHe K XUMHUYECKOMY
AKCIIEPUMEHTY M K PEIICHUI0 XUMHYECKHX 33Jlad. DTO CIOCOOCTBYET MPEBPAIICHUIO
TEOPETHUECKNX 3HAHWUW B YOEKICHHS, B CPEJCTBO JAIBHEUINIET0 TO3HAHUS XUMUU U
dbopmupoBaHUs HEOOXOMUMBIX 00IIEYyIeOHBIX U MPEAMETHBIX YMEHUN. B mensax pazButus
y4eOHOM JIeITENIBHOCTH B  COJIEpXKaHUE Kypca BKJIFOYAIOTCS  pa3HOOOpa3HbIC
OpUCHTHUPOBOYHBIC OCHOBBI  JICHCTBHH: IUIAHBI-ONMMCAHMS, IUIAHBI-XapaKTCPUCTUKU
XUMUYCCKUX O0BEKTOB, TUIAHBI PACKPBITHS COACPIKAHMUS XUMUUECKOW CHMBOJIUKH, TCOPHIA,
3aKOHOB, pa3HbIC BUIBI aAJITOPUTMOB, IPUMEPHI PEIICHUS THUITOBBIX W KOMOMHHPOBAHHBIX
XUMUYECKUX  3a7ad, CUCTeMbl  JIud@epeHIMpoBaHHbIX  (Pa3HOYPOBHEBBIX U
Pa3HOXapaKTEPHBIX 3aJaHMI) K KaXI0W TeMe, OPUEHTUPOBAHHBIX HA BHIPAOOTKY YMEHUU
Y HABBIKOB T10 IPUMEHEHHIO 3HAHWI U JOOBIBAHWIO HOBOW WH(MOpMAITUH.

CopeprkaHue Kypca IpOHHU3aHO OCHOBOMOJATAIONIMMHU UACSIMU XUMUYECKOU HAYKH
(NIepUOAMYHOCTH, XHMHYECKOW WHIMBUIYATbHOCTH BEIIECTB, 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX CTPOCHMS, MPOTEKAHUS XUMUYECKUX PEAKIHM OT MPUPOIbl BEUIECTB U



BHEMIHUX (haKTOPOB H JIp.).

B kypce xumMuum mnpoduUILHOTO YPOBHS IOCJIEAOBATEILHO HAPAIIUBAIOTCS
METOJIOJIOTUYECKUN, DKOJIOTMUECKU, MHUPOBO33PEHUYECKUM W TPUKIAJAHOW aCHEKThI
coJiepKaHusl, CIOCOOCTBYIONME (POPMUPOBAHUIO TEOPETHUECKUX CUCTEM 3HAHMM XWMMHH,
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, HAYYHOTO MHMPOBO33PEHHS, LEHHOCTHBIX
OPUEHTALIMYU B OKPYKAIOIIEH IPUPOE.

3HAUUTENbHBII 00BEM y4eOHOro MaTepHaja OTBEAEH OJIOKY MPUKIAJIHON XHMHH,
OCHOBaM TEXHOJIOTMM W MPOU3BOJICTBAM, BBINYCKAIOIIMM BEIIECTBA W MaTepUalbl,
HE0OXO0IUMbIE COBPEMEHHOMY OOIIECTBY. DTO MO3BOJISIET CHOPMUPOBATH CUCTEMY 3HAHUHN
0 XMMHUYECKON TEXHOJIOTHH U €€ POJIM B XMMHU3allUU OOIIECTBA, YCUJINTh IOHUMAaHUE POJIH
HAayKd M TPOU3BOJCTBA B IMOBBIIICHUU YPOBHA KHU3HU oOmiectBa. IIpu 3TOM MHOrO
BHHMAaHHUS yIEJIEHO PA3JIMYHBIM 00JIaCTAM NPUMEHEHHS BEIECTB U XUMHUYECKUX PEaKIIuil,
B TOM 4YHuClI€ B OBITYy. OKOJOTMYECKHE AaCHeKTbl U MPOOJIEMbl COBPEMEHHOIO
WCIIOJIb30BAaHUsI BEIIECTB M MAaTepuajoB BKIIOUYEHbl MPAKTUYECKH B KaXKIbld paznen
yueOHMKa XUMHUM i1 11 kjmacca paccMOTpEHBbl B CHEUANbHBIX TJIABAX B KOHIIE
u3ydeHus: Kypca. TeXHOJIOrM4eCKUi U 3KOJIOTMYECKUI MaTepuall, OTPa)karolUuil TECHYIO
CBSI3b XUMHU C KHU3HBIO, (OPMUPYET LIEHHOCTHBIE OTHOLLEHUS K XUMHUHU, K IPUPOJIE U
3JI0pPOBBIO YEJIOBEKA, B COXPAHEHNE KOTOPOTO XUMHU Sl BHOCHUT OOJIBIION BKJIA.

[Iporpamma kypca st 11 kimacca mpouiaIbHOTO YpPOBHS IIPEACTaBlIE€Ha BBEACHUEM,
HIECTBhIO KPYNMHBIMU pa3zeniaMu («TeopeTnueckre OCHOBBI OOIIEH XUMUNY, « XUMUYECKAs
CTaTUKa», « XUMHUYECKasi TUHAMHUKa», «O030p XMMUYECKHUX AJIIEMEHTOB U UX COECIUHEHUN
Ha OCHOBE MEPUOJMYECKON CUCTEMbI», «B3anuMOCBsI3b OPraHUYECKUX U HEOPraHUYECKHUX
COEIMHEHUID», «TeXHONOorus mnosy4eHus: HEOPraHWYECKUX W OPraHWYECKHX BEILECTBY,
«OCHOBBI XUMUYECKOM 3KOJIOTHH»), 4 TAKXKE PA3BEPHYTHIM 3aKJIFOUECHHUEM.

[TepBbie Tpu paszzaena MOCBAIEHBl YHUBEPCATU3ALUN TEOPETUUECKUX OCHOB OOIIEi
U OpPraHWYeCKON XHMMHH, Pa3BUTHI0 TEOPETUUYECKHUX CHCTEM 3HAHUK O BEIIECTBaX H
XUMUYECKUX pEaKlUUsX Ha OCHOBE OOOOHIEHUS M TEOPETUUYECKOTO OOBsICHEHMS,
ONMUPAOIINXCS Ha (PyHIaMEHTaIbHbIE TOHATHUS, 3aKOHBI U TEOPUU XUMUU. Beayimas poib
B PACKPBITUM COAEPKAHMUS ATUX PA3ACNIOB MNPUHAIJICKUT DIEKTPOHHOM TEOopuH,
NEPUOANYECKOMY 3aKOHY M CUCTEME JIEMEHTOB Kak Hanbosiee 00LMM HayYHBIM OCHOBaM
XUMHUHU. 31eCh K€ IOKa3bIBAETCS HMX 3HAYEHHE B IMO3HAHUM MHUpa BELIECTB M MX
NpeBpalleHN, B pa3BUTUN HAYyKH, MPOM3BOJACTBA M Mporpecca obmecTBa. [locie ocHoB
HEOPraHWYECKOM XMMUU JTAFOTCS pa3lieiibl, pACKPHIBAIOIINE B3aUMOCBS3b OPraHUYECKHUX U
HEOPTraHWYECKUX BEUIECTB U XUMHUECKUX PEAKIIHA.

B kypce xumuu 11 kmacca ycuieHa METOAOJOTHUS XHUMHMH, YTO BBIPAKEHO B
pPacKpuITUM (QYHKIMA TEOPETUYECKUX 3HAHUM, YPOBHEM XHMHUYECKOTO TIO3HAHMUS U
TEOPETHYECKUX U 3KCHEPUMEHTAIBHBIX METOJOB HCCIEIOBAHUS BEIIECTB M UX CBOWCTB.
Oco0oe BHUMaHHE YICJIEHO XHMHYECKOMY OKCIEPUMEHTY, pPACKPBITUIO  POJIU
HKCIIEPUMEHTAJIBLHOTO aHAIM3a U CUHTE3a, MOJEIUPOBAHUIO XUMUYECKIX OOBEKTOB.



O06001meHne u yriryoaeHrne TEOPETUICCKUX 3HAHUN B 00JIACTH XUMUYECKON CTaTHKU
Y JUHAMHKU MO3BOJISIET YCWINTh PEATU3ALMIO TPUEIUHOTO OAX0Aa K U3YUEHUIO BEIIECTB
U KOMIUIEKCHOMY HCIOJIb30BAHUIO CTPYKTYPHOI'O, DHEPIETHUYECKOTO M KHUHETUYECKOTO
MOJIX0JIOB K U3YyUYEHHUIO PEAKIINH, a TAK)KE CUCTEMHOMY O(OPMIICHHUIO 3HAHUH O BeIlleCTBaxX
U PEaKUUsX.

[Iporpamma pgaHHOrO Kypca npexmnonaraer Oosiee  TIyOOKOe  H3ydeHUE
3aKOHOMEPHOCTEH MPOTEKaHUsI OOMEHHBIX OKHUCIUTEIHLHO - BOCCTAHOBUTEIBHBIX PEaKIUi
B BOJIHBIX PAacTBOpPAax, PacCMOTPEHUE OOBSICHAIOIIMX HX TEOPHUH (IJIEKTPOIUTHUECKOM
JUCCOLIMAIIMKM W [Ip.), a TaKXKe JEMOHCTpPAllUd HAYYHOTO U MPAKTUYECKOTO 3HAYCHMS
MPUOOPETECHHBIX 3HAHUM.

C nosunuit equHcTBa (GAKTOB M OOBSICHSIONIUX UX TEOPUHU, & TaK K€ C MOMOIIBIO
CPaBHUTEIBHOTO 0000ILIEHHS AaeTCsl 0030p M CUCTEMAaTUKa XUMUYECKHUX JIEMEHTOB U MX
COEIMHEHHI, paCKpPBIBAIOTCSI OCOOEHHOCTH CTPOEHUS U CBOWMCTB METAJJIOB U HEMETAJIOB.
K wu3yuaembiMm paHee Kiaccam J00aBJIEHbI CBEACHUS O KOMIUIEKCHBIX U
METaJUIOPTaHUYECKUX COEIMHEHMSIX, JAIOIINE HOBBIE COBPEMEHHBIE MPEJICTABICHUS O
CTPOEHHUM U MHOrooOpasuu BemiecTB. PackpbiTHe KiaccuuKalud M B3aUMOCBSI3U
OpraHUYECKUX W HEOPraHWYECKHX BEUIECTB M PEAKIUi, UX POJIA B KUBOW M HEKUBOU
npuposie  crnocoOcTByeT  (GOPMHUPOBAHUIO  XUMHUYECKOM  KapTUHBI  MPUPOIBI |
€CTECTBEHHOHAYYHON KapTHHbl MHpa KaK OCHOBBI HAy4YHOI'O MHUPOBO33peHUs. BakHbIM
YCIOBHEM 3TOTr0 IO3HABATEIBHOTO MPOLECCa SBIAECTCS MEXIPEIMETHAs WHTErpalus,
00001lIeHHEe W CcUCTEeMaTu3alusl 3HAaHMM O BEUIECTBE M XHUMHUYECKOW pEaKlHH,
MOATBEPKIAIOIINX CYIIECTBOBAHME OOLIMX 3aKOHOB MPHUPO/bI (3aKOH COXPAaHEHUS! MACChI
Y DHEPTUH, IEPUOUIECKUN 3aKOH U JIP.) U KaTeropuii (MaTepusi, B3aUMOJICHCTBUE U P.).

[IpuknagHOW acmeKT XUMHUH, €€ pOJb B JKU3HU 4YEJIOBEKa HauOoJee IOJIHO
OTpa)XEeHbI B MOCIIETHEM pa3jiesie Kypcea. 31ech JaHO 0000IIEHHE TEXHOJIOTUYECKUX OCHOB
COBPEMEHHOI0 IPOM3BOJACTBA Ma IPU MEpPE OTIAEIbHBIX MPOU3BOJICTB M OTpacien
MPOMBIIUIEHHOCTH, I[I0Ka3aHa  poOJib XUMHUM B PEIIEHWU TJI00aJbHBIX MpoOeM
yesnoBeuecTBa. [IpakTuueckass HaMpPaBIEHHOCTh COJIEPKAHUSI ITOM TeMbl, PACKPBIBAIOIIEH
CBA3b XMMHUU C KU3HbIO, TOKA3aHa Ma MpUMEpPEe CUHTE3a HOBBIX BEUIECTB U MATEpPUAJIOB,
HEOOXOUMBIX TMPOU3BOJCTBY, COBPEMEHHOMY OOIIECTBY M uejoBeKy. OrpomHas poJb
XUMUHU B JKA3HU YEJIOBEKA pACKpbITa Ha MpUMEpax XHUMHUYECKHX MPOIECCOB, MpOTe-
KalollUX B JKUBBIX OpPraHU3MaxX, CBSI3M XHWMHHM CO 3J0POBbEM YEJIOBEKA, CO3JaHUs
JIEKapCTBEHHBIX TMPENapaTroB, CPeJCTB ObITOBOM Xxumuu u ap. Bmecte ¢ Tem B kypce 11
Kjlacca, Takke Kak W B Kypce 10 kmacca, oTpakeHbl MpoOJeMbl COLHUAIBHO-
HKOJOTMYECKOTO  XapakTepa, BbI3BaHHbIC  3arpsA3HEHUEM  OKpyKarouled  cpeabl
XUMUYECKUMHU TPOU3BOJICTBAMHU U OBITOBBIMH OTXOJAMH, a TaKXK€ MEPBI, MO3BOJISIOIINE
CHU3UTh 3TH HeraTHBHbIC BO3AeHCTBUS. OOCYyXIEHHE 3TUX BOMPOCOB HAIPaBJICHO Ha
MMOHMMAHUE NMPUYKH HAMPSIKEHHBIX 3KOJIOTMYECKUX CUTYallMid, HA pa3BUTHE LIEHHOCTHOTO
OTHOLIEHUS y4aluXcs K MPUPOE U 3J0POBBIO YEIOBEKA.



[Iporpamma paccumtana Ha 102 gaca B 11 kiacce, u3 pacuera - 3 yueOHBIX yaca B
HE/IeNI0, W3 HUX: JJIs MPOBEACHHUS KOHTPOJIBHBIX - Yaca, MPAaKTUYECKUX paboT - Yacos,
71a060paTOPHBIX OIBITOB —

[TpoMexyTounas aTtrtectainus mo xuMuu B 11 kimacce 3aBepraercs TrofoBOM
OIICHKOM TO TIPEAMETY, B KOHIIE M3yYEHHUs Kypca XMMHH MPETyCMOTPEHA KOHTPOJIhHAS
pabota B popme TecTa.

TPEBOBAHMUSA K YPOBHIO YCBOEHUSA YYEBHOI'O MATEPHUAJUIA
HNPEIMETA «XUMMHUA»

B pesynomame usyuenus xumuu Ha npoQhuiabHom ypoeHe yueHUK 001HCeH

3HATH/IIOHUMATH

e PO XUMUU 6 eCmeCMmEO3HAHUU, €€ CBA3b C JPYTMMH €CTECTBEHHBIMHU
HayKaMu, 3HAUCHHUE B KU3HU COBPEMEHHOIO OOIIECTRA;

e GaXCcHelwiue Xumuueckue NOHAMUA. BEUICCTBO, XHUMUYECKHUU JJIEMEHT,
aToOM, MOJIEKyJa, Macca arOMOB W MOJIEKYJI, UOH, AJUIOTPOIWs, HYKIWIBl U HU30TOIIbI,
aTOMHBIC S-, P-, d-OopOUTAIM, XUMHUYECKAs CBSI3b, SJCKTPOOTPUIIATEIEHOCTD, BAJICHTHOCTD,
CTENEHb OKHUCJICHHUs, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJb, MOJISIpHAs Macca,
MOJISIDHBIN  00BbEM, BEIIECTBA MOJIEKYJSIPHOTO UM  HEMOJEKYJISIPHOTO CTPOCHUS,
KOMIUJICKCHBIE ~ COEAWHEHMS,  JUCIEPCHBIE  CHUCTEMBI,  HCTUHHBIE  PACTBOPBHI,
AJIEKTPOJINTUYECKAS NUCCOLUALNS, KUCIOTHO-OCHOBHBIE PEAKIIMM B BOJHBIX PacTBOpAX,
TUIPOJIN3, OKUCIIEHUE U BOCCTAHOBJICHUE, AJIEKTPOJIN3, CKOPOCTh XMUMHUYECKON pEaKIvH,
MEXaHU3M pEaKluu, KaTaldu3, TeIUIoBOH dS(PQEeKT peakiuu, OSHTAIbIUSA, TEIioTa
oOpa3oBaHUsl, DHTPOMUS, XUMHUUYECKOE PABHOBECHE, KOHCTAaHTAa PABHOBECHUS, OCHOBHbBIC
THUIIBI PEAKIIUM B HEOPTAHUYECKON U OPTAaHUYECKON XUMUU;

e  OCHOGHblEe 3AKOHbl XUMUW. 3aKOH COXPAaHEHHMS MacChbl BEUIECTB,
MEPUOIMYECKHUI 3aKOH, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo, 3akoH I'ecca, 3akoH
JNEUCTBYIOIIMX MAacC B KHUHETHKE U TEPMOJUHAMUKE;

e  OCHOBHblE meopuu Xumuu. CTPOCHUS aTOMa, XHMHUYECKOW CBS3H,
AJIEKTPOJIMTUYECKON JUCCOUMAIMUA, KUCIOT W OCHOBAHUW, CTPOCHUS OPTraHUYECKUX
COeMHEHUN (BKJIIOYAsi CTEPEOXUMHIO), XHUMHUYECKYIH) KHUHETUKY W XHUMHUYECKYIO
TEPMOJAUHAMUKY;

e  Klaccuukauulo u HOMEHKAQmMYpPy HEOPTaHUYECKUX UM OPraHUYECKHUX
COCIMHECHUN;

e Geuiecmea u Mamepuabl, WUPOKO UCHONb3YeMble 6 NPAKMUKE. OCHOBHbIC
METa/lIbl M CIUIaBbl, Tpadur, KBapi, CTEKJIO, IIEMEHT, MHUHEpAJIbHbIE YI00pEHus,
MHUHEPAJIbHBIE U OPraHUYECKUE KHUCIOTHI, IIEJI0YH, aMMHAK, MCKYCCTBEHHBIEC BOJIOKHA,
Kay4yKH, IIACTMACCHI, )KUPbI, MbLJIa U MOIOIIIUE CPEACTBA;

yMeThb



e  Ha3biéamp W3YUYCHHBIE BEIIECTBA II0 «TPUBHAIBHOW» M MEXAYHAPOIHON
HOMEHKJIATypam;

e onpedenams. BAJICHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB,
3aps] MOHA, TUI XHUMHUYECKOW CBSI3M, IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, THII
KPUCTAJUIMYECKON pEIIEeTKH, XapaKTep Cpeabl B BOJHBIX PAaCTBOPAX, OKUCIUTEIb U
BOCCTAHOBUTEJb, HAMPABJICHUE CMEIICHUS PABHOBECHUSI IOJ BIHUSHUEM Pa3IUYHBIX
(haKkTOpOB, M30MEpPHI W TOMOJIOTH, MPUHAIJICKHOCTh BEIIECTB K Pa3IUYHBIM Kilaccam
OPTraHUYECKUX COCIUHEHUM, XapaKTep B3aMMHOTO BIUSHHUS aTOMOB B MOJIEKYJaX, THUIIbI
pPEaKLMil B HEOPTaHUYECKON M OPraHUYECKON XUMHM;

e Xxapakmepuzoeams. S- , P- U J-2JeMEHTBI 10 HUX IOJOKEHHIO B
nepuoandeckorr cucreme J[.M.MenpaeneeBa; oOIMe XUMHYECKHE CBOMCTBA METAJLIOB,
HEMETaJJIOB, OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCTMHEHUM;

. 00BACHAMDb. 3aBUCUMOCTh CBOMCTB XMMHUYECKOTO AJIEMEHTA U 00pa30BaHHBIX
MM BELIECTB OT MOJIOKEHUA B nepuoandeckou cucreme .M. Menaeneesa; 3aBUCUMOCTb
CBOMCTB HEOPTraHMYECKHUX BEIIECTB OT HMX COCTAaBa M CTPOCHUS; MPUPOAY U CIOCOOBI
00pa3oBaHUsI XUMHYECKOM CBSI3M;, 3aBHCUMOCTb CKOPOCTH XHUMHUYECKOM pEaKIUH OT
pa3IMYHBIX (aKTOPOB;

e GBLINONHAMb XUMUYECKUIl IKCHEPUMEHM TIO: PACIO3HABAHUIO Ba)KHEUIIIMX
HEOPraHMYECKUX M OPraHWYeCKUX BEIECTB; TMOJYUYCHUI0 KOHKPETHBIX BEIIECTB,
OTHOCSIIIINXCS K U3YUYCHHBIM KJIacCaM COCTMHECHUM,

e NPOBOOUmMDb PACUETHI 110 XUMUYECKUM (HOPMYJIaM U YPABHEHUSM PEAKIIUIA;

e oOcywiecmenamb CaMOCTOSITEIbHBIM TOUCK XHUMHYECKOM HWHQOpMaIuu ¢
WCIIOJb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB (CIIPABOYHBIX, HAyYHBIX M  HAy4YHO-
MONYJISIPHBIX ~ WM3JaHUN, KOMITBIOTEpHBIX ©0a3 JaHHBIX, pecypcoB MHTepHera);
HCIIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHUH JIJIT 00pabOTKHU U Tiepeaun HHPOpMaIuu 1 ee
MIPEJCTABICHUS B Pa3IUYHBIX (opmMax;

HCMOJIb30BATHL NPUOOpPETEHHbIe 3HAHUS W YMEHUS B TMPAKTHYECKOil
AeATEeJIbHOCTH U NMOBCEAHEBHOM KU3HM JIJIS:

. MOHUMAHMS TJOOAIBHBIX TMPOOJIEM, CTOSAIIMX TEepe] YeTOBEUECCTBOM:
AKOJIOTUYECKUX, SHEPTeTUYECKUX U ChIPhEBBIX;

e  OOBSICHEHUS XUMHUYECKUX SBJICHUH, MPOUCXOJANIUX B MPUPOJE, OBITY U HA
MIPOM3BO/ICTRBE;

e DKOJOTMYECKHU I'PAMOTHOTO MOBEJEHUS B OKPYKAIOUIEH CpEIE;

e  OIICHKM BIMSHUS XUMHUYECKOTO 3arps3HEHUs] OKpYyXalolled cpeapl Ha
OpraHu3M YeJIoBeKa U IPYTHE )KUBbIE OPTaHU3MBI;

e  Oe3omacHoi pabOTBl C BelIeCTBAMU B Jjabopatopuu, OBITY U Ha
MIPOU3BOJICTBE;

e  ONpENENICHHS BO3MOXHOCTHM MPOTEKAHUS XUMUUYECKUX TMPEBpAILCHUN B
PA3JIMYHBIX YCIOBUSIX U OLIEHKU UX MOCJEICTBUM;



o pacino3HaBaHuA U I/II[CHTI/I(bI/IKa]_II/II/I Ba)KHEHIIINX BCUICCTB U MATCPHAJIOB,

° OLCHKHN Ka4YCCTBa MMUThEBOM BOJbI U OTACJIbHBIX IMHUINCBBIX IIPOAYKTOB,

° KpHTH‘ICCKOﬁ OLICHKH JOCTOBCPHOCTH XUMHYECKOMN HH(i)OpMaHI/II/I,
HOCTYHaI-OHlef/'I N3 PA3JINYHbIX UCTOYHUKOB.

COAEP/KAHUE YYEBHOI' O IIPE/IMETA « XHMHU )

Paznen I. Teoperuveckue ocHoBbI 001eit xumuu (134)
Tema 1 OcHOBHbBbIC MOHATHS U 3aKOHbI XMMUM. Teopusi crpoeHus atoma (8 4)

OcCHOBHBIC MOHATUS XUMHHM. Mojenu CTpoeHusi atoma. Sapo W HYKIOHBI. DJEKTPOH.
Hyanmu3Mm smekTpona. KBanToBble uncia. AToMHas opOuTanb. Pactipenenenue 31eKTpoHOB
1o opOuTaIsiM. DJIEKTpOHHAsi KOoH(DUrypanus atoMoB. BaneHTHbie 35ekTpoHbl. OCHOBHOE
1 BO30YXKJICHHOE COCTOSIHHE aTOMOB. S-, p-, 0-, f- a71eMeHTHI.

OCHOBHBIC 3aKOHBI XMMHUHU. 3aKOH COXPAaHEHUS MAaCChl, 3aKOH MOCTOSIHCTBA COCTaBa,
3akoH ABorajapo. Ilepumoandeckuii 3akoH U nepuoanueckas cucrema J[.M. Menneneena.
Teopust CTpOEHUsI aTOMa — HAay4dHas OCHOBA M3YYEHHUS XUMHU. |[pUHIUNBI 3aM0JHEHUS
AJICKTPOHAMH aTOMHBIX OpOUTAJICH.

JemoHcTpamus. Mojeny aToMOB U MOJIEKYJI, CXEMbI, TaOJTUIIbI

JlaGopaTopubie ombiThl. 1. HarpeBamme creksa B ILTaMeHM COUPTOBKH. 2.
PacrBopenme xsopuma Hatpus. 3. IIpokanuBanme MemgHOI IIPOBOJIOKH. 4.
JleticTBUE COJIAHOI KUCJIOTHI HA MeJI MJIM MPaMop

Tema 2 MeToabl HAYy4YHOT0 MO3HAHUA (5 1)

Metonosorus. Meron. Hayunoe no3Hanue u ero ypoBHU. XUMHUYECKUN IKCIIEPUMEHT.
XUMHYECKUM aHallu3 M CUHTE3 BelecTB. [IpOMBINUIEHHBI OpPraHUYEeCKUNd CHHTES.
KauecTBeHHBIE peaknuMyM Ha HEOPraHWYECKHE BEIIECTBA M HMOHBL. MoaenupoBaHue
XUMUYECKUX OOBEKTOB W siBIeHUU. EcrecTBeHHOHaydHass KapThUHa MHUpa. XUMUYEcKas
KapTUHA OPUPOIBI.

JemoncTpamun. Cxembl KiaccUpUKAIMK METOJOB M Mojened. TexHojormdeckue
CXEMbl MPOU3BOJCTBEHHOI'O CHHTE3a BemecTB. (DYHKUMOHAIbHA MOJEIb IOJIYYCHUS
YKCyCHOTO anpaeruaa no KydepoBy. DKCHEPUMEHT IO CHHTE3Y M PAa3I0KEHHUIO BOJBI.
KauectBennsie peakuuu Jyisi OOHAPYKEHUS BEIIECTB U HOHOB.

IIpakTnyeckass padora Ne 1. DOKCHEpUMEHTAIBHBIM aHAIA3 KaK METOJ
UACHTU(PUKALMY XUMUYECKUX COCIMHEHMM M ONpeNleNIeHUus] UX KaueCTBEHHOTO COCTaBa
(Ha mpumepe coerHeHu daeMeHToB |1-A rpymnmbr).

Kontpoabnas padora Ne 1. «TeopeTuueckre OCHOBBI OOIIEH XUMUI)



Pa3znea Il Xumuueckas cratuka (yuenue o Bemecrtne) (18 yacos)
Tema 3 Ctpoenne Bemectna (9 4)

XuMmudeckass CBsi3b U €€ BUAbL. KOBalleHTHasl CBSI3b, €€ Pa3HOBUIHOCTH M MEXaHHU3MBI
oOpa3zoBaHus.  DJEKTPOOTpUIATENIbHOCTh.  BanentHocTs.  CTeneHb  OKHUCICHUS.
['uOpuauzanuss aroMHBIX opOuTanei. IIpocTpaHCTBEHHOE  CTPOEHUE  MOJEKYII.
[Tonsprocte mosexkyn. HMonHass cBsa3p. Metaummueckas cBs3b. BomoponHas CBA3b.
MexXMONEKYIApHOE B3aUMOJCUCTBUE. BemecTtBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO
cTpoeHHs. AMOp(HOE U KpPUCTATMYECKOE COCTOsIHHE BemecTB. Kpucrammueckue
pemetkn u ux Tunbel. KommekcHsie coenquuenns. CTpoeHrne, HOMEHKIATypa, CBOMCTBA,
npakTuyeckoe 3HadeHue. [IpuymHbl MHOrO0OOpasusi BEIIECTB: H30MEpHUs, TOMOJIOTHS,
AJUTOTPOIHS, U30TOMHS, U30MOP(PHU3M U TOIUMOPPU3M.

JemoncTpamuun. OOpa3sipl BeniecTB. Mojiean MoJeKysl, KPUCTAIUTMYECKUX PEIIeTOK.
DKCHEPUMEHT MO MOJIYYEHHUIO U U3YYEHUIO CBOMCTB KOMIUIEKCHBIX COCIUHEHHUU MEIu U
KoOanbTa.

JlabopaTopHbiii onbIT. M3yyeHne Moenei KpUCTAUIMYECKUX PEIETOK M BEIIECTB C
Pa3IUYHOM CTPYKTYpOH (KBapIl, XJIOPUJ HATPUS, KEIE30, rpauT).

Tema 4 BemecTrBa u ux cucreMsbl (949acoB)

Cucrema. ®asza. Cucrema TOMOT€HHasT M TE€TEPOrCHHAs. XUMHUYECKOE COEIHHEHHE.
NuauBnnyanbHOE BemiecTBO. YnCThIE BemiecTBa U cMecH. JlucnepcHocTs. JlucnepcHsie u
KOJUIOUMJHBIE cucTeMbl. JInopunbHbie U 1M0(OOHBIE AUCHEPCTHBIE CUCTEMbI. VICTHHHBIE
pacTtBopbl. PacTBopuTens M pacTBOpeHHOE BenlecTBo. Ilokazarenn pacTBOPUMOCTH
BelecTBa. PacTBopeHue kak (PU3MKO-XUMUYECKHUU Tporiecc. TemioBbie SBICHUS MpU
pactBopernr. CrocoObl BBIp@KEHUS KOHIICHTPALIMU PACTBOPOB: MaccoBas JOJis
PacCTBOPEHHOIO BEUIECTBA, MOJIApHAs WM MOJBUIbHAs KOHLEHTpauuu. Mukpomup u
MaKpOMHp. BHYTPUMOJIEKYJISIPHbIE U MEXKMOJEKYJISIPHBIE CBA3U. YPOBHU OpPraHU3alUu
BEILIECTB: CYOAaTOMHBIM, AaTOMHBIM, MOJIEKYISPHBIA, MaKpoMOJeKyJIsapHbIi. Cucrema
3HAHUM O BELIECTBE.

Jdemoncrpauuu. JlucnepcHble cucteMbl. VICTMHHBIE W KOJUIOWAHBIE PAaCTBOPHL.
Tabnuibl 1 cXeMbl KJacCU(UKAIUU JUCTIEPCHBIX CUCTEM.

IpakTnueckass padora Ne 2. IlpuroroBieHue pacTBOPOB C 3aJaHHON MOJIIPHOMN
KOHIICHTPAILUEH.

KonTpoabnas padora Ne 2. « XUMUYECKasi CTATUKA.

Pazpea 111
XumMuveckasi THHAMUKA (YUeHue 0 XUMHUUYEeCKUX peakiusix) (26 yacos)

Tema 5 Xumnuyeckue peakuuy 4 uxX 001asi XapakrepucTuka. OCHOBBI
XHUMHUYeCKOH IHepreTuku (7 4acos)



XVMMHUYECKHE PEaKIMM B CHCTEME IPUPOAHBIX B3aMMOJECHCTBHUM, PeareHTsl U IpOayKThI
peakuuii. PeakumonHas crnocoOHocTh BemecTB. Kiaccudukanuu opraHMyecKux U
Heoprannyeckux peakuuil. Temnossie 3pdexThl peakunu. TepMoXUMUUECKHE YpaBHEHUS.
BuyTpenHss sHeprusd. OHtanbnus. OHTponusa. CTaHmapTHas, MOJISIpHAs SHTPOIIMSL.
Oueprus ['ub0ca. DOHTaNbNUUHBIA M SHTPONMMHBIN (akTopbl. TepMonuHaMuveckas
BEpOATHOCTh. [IporHo3upoBanue HanpaBiaeHul peakunu. CucteMa 3HaHUI 0 XUMHYECKON
peakuuu. 3akoH I'ecca, ero ciencTBus W NpakTUUYECKOe 3HaueHHe. llepBelii U BTOpOIA
3aKOHBI TEPMOJIMHAMHUKHN. DHEPTE€THYECKUE 3aKOHOMEPHOCTH MTPOTEKAHUS PEAKLIUN.

JleMoHcTpanuu. DK30- U SHAOTEPMUYECKNE PEAKLINN.

JlabopaTropHble onbIThI. OCYIIECTBICHUE XUMAYECKUX PEAKIIUN PA3HBIX THUIIOB.

Tema 6 Kunernueckue nNoOHATHS M 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKUX
peakuuii (8 yacos)

CKOpOCTh XMMHUYECKOW pEakIuu. AKTUBHUPOBAHHBIA KOMIUIEKC. ODHEPrusi aKTUBAILUU.
@akTOophl, BIMAIOIMME @A CKOpOCTh peakuuu. Koncranta ckopoctu. Karammus wu
Karanu3aTopel. ['ereporeHHbiii karanus. Muaruburtopsl. I[Ipomortopsl. Katanutuueckue
anpl. DepMEHTAaTHBHBIE KaTaau3aTopbl. XHUMHYEecKoe paBHOBecue. OOpaTumbie W
HeoOpaTuMble peakuuu. PaBHOBecHble KOHUEHTpauud. KoOHCTaHTa XUMHYECKOIO
paBHOBecusa. Dakrtopsl, cmematomue paBHoBecue. Ilpunmun Jle Illatense. 3akon
nercTByronmmx wmacc. OCHOBBI TEOPHIl AaKTUBHBIX CTOJKHOBEHHH H 0Opa3oBaHUs
MIEPEXOTHBIX KOMIUIEKCOB. [IpOCTBIE U CIIOKHBIE PEAKLIUH.

JemoncTpanuu. ONBITHL, OTPAKAIOIIUE 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKLIAN
OT NPUPOABI U W3MEIBYEHUs BEIIECTB, OT KOHUEHTPALUHU PEAarupyronIux BEHIECTB, OT
TEMIIEpaTyphl.

Jlabopatopubie omnbIiThl. 1. B3aumonelicTBue IIMHKA C COJISHOM U YKCYCHOM
KucioTamu. 2. BzauMopeiicTBrue MHKA ¢ KOHIIEHTPUPOBAHHON U C pa30aBJIEHHON CepHOM
KHUCJIOTOM.

IIpakTnueckas padora Ne 3. BinsHue yciioBUil Ha CKOPOCTh XMMUYECKOM PEaKIUU.

Tema 7 PacTBOpBI 2J1eKTPOIUTOB. Peaknuu B pacTrBopax 3j1ekTpoauToB (11 u)

Teopust dNEKTPONIUTHYECKOM Aauccounanuu. lIporonuTuueckas Teopuss KHUCIOTHO-
OCHOBHOTO B3aumonaeicTsus bpencrena-JIoypu. OieKTpoJnTbl. AHHOHBI M KATHOHBI.
CunmbHble W cialOble  DJICKTPONMTHL.  DIEKTposuTUYecKas aucconuanus. CTeneHb
mucconmarn. KoHcranta paucconmanuu. Peakmum wuonHOTO o0OMeHa. KwucnortHo-
OCHOBHBIE B3aUMOJIEHCTBUS B pactBopax. Onektpoduin. Hykneodun. Peakuus
HenTpamu3anuu. [lporomutel. IlpoTonutuueckue peakuumu. AmdorepHocts. HonHOE
npousBeneHue Bojibl. Bomoponusiii nokasarens (pH) pactBopa. Unaukaropsl. ['unponns
OpPraHUYECKUX M HEOpraHWYecKux coeauHeHuil. CreneHb rugaposin3a. OKUCIUTENBHO-



BOCCTAaHOBUTEIbHBIE peakiuu. OO0mme 3axkoHOMepHOCTH mpoTekanus OBP B BomHBIX
pactBopax. Psa  cTaHOapTHBIX  AJEKTPOAHBIX IMOTEHHHWANOB. [IporHo3upoBaHue
HanpasieHuii OBP. Metonbl 3JI€KTPOHHOTO U AJIEKTPOHHO-MOHHOrO  0OanaHca.
XHAMUYECKHE UCTOYHUKH TOKA, FaJIbBAHUYECKUE SJIEMEHTHI M aKKYMYJISITOPBL. DJIEKTPOJIN3
pPacTBOPOB U paciuiaBoB. Koppo3ust MeTasioB ¥ CIIOCOOBI 3aIIMTHI OT HEe.

JemoncTpanun: J{ucconuanus U 3JEKTPONPOBOAHOCTh Pa3IMYHBIX BellecTB. Cxema
YCTPOMCTBA TAJIbBAHUYECKOTO BJIEMEHTa W akKymylsatopa. ONBIThL, MOKa3bIBAIOIINE
AIEKTPONIPOBOJHOCTh PACIUIABOB M PACTBOPOB BELIECTB PA3JIMYHOIO CTPOEHUSA U
ANEKTPOXUMHUYECKYIO KOppo3uto. M3MEeHeHHEe OKpacKd HHAMKATOPOB B Pa3IMYHBIX
cpenax. AMGOTEPHOCTh U 3aKOHOMEPHOCTH MPOTEKAHUSI peaKInii oOMeHa.

Jlaboparopubie onbIThl. 1. Onpenencnue PH 6G1MOIOTMYECKUX KUJIKOCTEH ¢ TTOMOIIIBIO
YHUBEPCAIBHOTO HMHAMKATOpPA, OJHOLBETHBIE W  JIBYXIIBETHbIE HWHIMKATOPHI. 3.
Oxpacka MHIUKATOPOB B pa3 MUYHBIX cpefax. 4. OOHapyX eHHe THIPOIu3a cojel Ha
nmpuMepax XJIOpHaa HaTpus, KapOoHaTta HaATpHs, XJIOpHAa aTIOMUHUA. BrusHue
TEMIIEpaTyphl Ha CTENEHb TUIpoJin3a (Ha mpuMepe TUAPOIU3a caxaposbl).

KonTtpoJuabnas padora Ne 3. « XuMuueckas JUHAMUKa.

Pazgean IV
O030p XUMHYECKHUX IJIEMEHTOB M UX COeIMHEHUI HA OCHOBE
NepHOAUYECKoii cucTeMbl (28 yacoB)

Tema 8 Hemerasibl u ux xapakrepuctuka (15 yacos)

Bopopon. Ctpoenue atoma. M3oromnsl Bogopoaa. CoequHeHuss BOAOPOIa C METALUIAMU U
HEMeTaJllaMH, XapaKTepUCTUKAa MX CBOMCTB. Boja: cTpoeHne MOJEKylIbl U CBOMCTBA.
[Tepoxcupa Bonoposa. [lomydenue Bogoposa B 1aOOpaTOPUH U MPOMBIIIIIICHHOCTH.

["anorensl. OOMIas XapakTepUCTUKA TaJOT€HOB — XWMUYECKHUX JJIEMEHTOB, MPOCTHIX

BEIIIECTB U MX COCAMHEHHI. XUMUYECKHE CBOWCTBA M CHOCOOBI MOJTYYEHHUS TaJOreHOB.
I"amorenoBogoponsl. ['anorennasl, Kucinopoacoaepxaime coeAMHEHUS XJ10pa.
O6mas xapakrtepuctuka s3aeMeHTOB VIA rpynmel: crpoeHue atoma, (U3HUECKHE U
XUMHUYECKUE CBOMCTBA, MOJy4YeHUE U MpuMeHeHue. O30H: CTPOEHUE MOJIEKYJIbI, CBOMCTBA,
npumeHenne. Oxcuabl W nepokcuasl. Cepa: CTpoeHHE aToMa, AJUIOTPOIHBIE
Moaudukanuu, ceorictBa. CepoBogopos. Cynbduasl. Oxcuasl cepbl. CepHUCTas U CEpHAas
KHCJIOTBI ¥ UX CONU. MIX OCHOBHBIE CBOWCTBA U 00JIACTU TPUMEHEHUS.

OOmiasi xapakTepucThka 3ieMeHTOB VA-rpynmbl. A3OT: CTpOEHHE MOJIEKYJIbI,
cBoiictBa. Hutpuapl. AMMHaK: CTpOCHHE MOJICKYJbI, (U3NUYECKHE U XHUMHYECCKUE
CBOMCTBa, oOnacTu npuMeHeHus W noiydenue. Conu amMmMmoHus. KauecTBeHHas peaxuus
Ha MOH aMMOHHUs. OKCUABI a30Ta. A30TUCTas U a30THAsI KUCIOTa U UX COJIU: (PU3UYECKUE U
XMMHUYECKUE CBOWMCTBA, CHOCOOBI TOJy4eHHs W TpuMeHeHue. Pocdop: aimoTpomnus.
Baxxueiiiine BOJIOpOJHBIE M KHUCIOPOAHBIE coequHeHus Qocdopa: ¢GochuH, OKCUIBI



docdopa, ¢ochopHbie KHCIOTH, opTodocdarel: CBOWCTBA, CHOCOOBI TOJYYCHHS U
o0JacTu MPUMEHEHHUS.

OOmass  xapakrepuctuka ameMeHToB |VA-rpynnel.  Yriepoa: — auioTpONHbIE
BUJOU3MEHEHHU: IpaduT, aiMas, NOJUKyMyJUleH, QpyiuiepeH. Ousndeckrue 1 XUMUYECKUE
cBoiicTBa yruepoaa. OKcHIbl yriepoja: CTPOEHHUE MOJEKYJ W CBOWCTBA. YTOJbHas
KHUCToTa U ee conu. KpemHwuit: amiotponHsie Moaudukanuu, GU3nueckue 1 XUMUYECKUe
cBorictBa. Cunan, okcul kpemuus (IV), kpeMHUEBbIE KUCIIOTHI, CUIMKAThL. [Ipor3BocTBO
CTEKJIA.

JdemoncTpanuu.  OnbITBl [0  JJEKTPOJM3Y  BOJBL,  AJIEKTPOIPOBOJHOCTH
BOJIOTIPOBOIHOM BOJIBI, PA3JIOKEHUIO ITEPOKCUA BOJOPO/IA, BBITECHEHUIO FaJOT€HOB U3 UX
CoJIeH, OJyYEHHUIO aJUIOTPOIIHBIX MOJU(UKaLUN KUCIOpoaa, cephl U pocdopa. Peakumy,
WUTIOCTPUPYIOIIME OCHOBHBIE XHMHUYECKHE CBOMCTBAa Cepbl, KHCI0poaa, (docdopa.
PacTBOpeHune cepHON KHCIOTBI B BOJE, THTPOCKOIMYECKHUE CBOMCTBA CEPHOM KHUCIOTHI,
B3aUMOJICHCTBHE KOHUEHTPUPOBAHHON M pa30aBICHHONW CEPHOM KHUCIOT C MeETaJUIaMHU.
[lonyyenue n HaOMIOJEHUE PACTBOPHUMOCTH aMMHUaka. Pa3nokeHue cojiell aMMOHUS MpU
HarpeBaHuu. ['maponu3 coneid ammoHus. OOpaslbl COEAMHEHUS KPEMHHUsS, LIEMEHTa,
W3JIENUs U3 Pa3HbIX BUJOB KEPAMUKHU.

JlabopaTopubie onbIThl. 1. KauecTBeHHas peakuus Ha TaJlOreHUI-UOHBI. 2.
KauecTtBeHHas peakiusi Ha HUTPATHI (IPOBEJAEHUE KOIBIIEBOM MPOObI).

IIpakTuyeckas paGora Ne 4. Pacrno3HaBaHue a30THBIX, KaJIMUHBIX U (POCPOPHBIX
yA0OpeHui.

IIpakTuyeckas paGora Ne 5. Pacno3HaBanue KapOOHAaTOB M pELIECHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

IIpakTuueckas padora Ne 6. Ilomyuenue ammmaka u okcuma yraepoga (IV) u
M3y4YEHUE UX CBOMCTB.

Tema 9 MeTta/liIbl M HX BakHelIue coequHeHus (9 4acon)

O6mas xapakrepuctuka MetamuioB |A-rpynnel. Illenoynsie MeTamibl U UX COETUHEHUS
(nepokcuibl, HAANEPOKCH]IbI): CTPOECHHUE, OCHOBHBIE CBOMCTBA, 00JIaCTU NMPUMEHEHUS U
MOJIyYeHHUE.

O6mas xapakrepuctuka MetaioB |IA-rpynmnel. [llenouHo3eMenbHbIe METALIBI U UX
BaXkHeMe coequHeHus. KeCTKOCTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

Kparkas xapakrepuctuka siaeMeHTOB IIIA-rpymnmbl. ATIOMUHUNA U €ro COEIUHEHUS.
AM(DOTEpHOCTh OKCHJa W THAPOKCHAA alOMUHUA. AmoMuHoTepMmus. [lomyuenue u
MPUMEHEHUE ATIOMUHUS.

XKenezo kak mnpencraButens O-anemeHToB.  Aumiorponus  kene3a. OCHOBHBIC
coenuneHuns xenesa Il u III. KauecTBeHHbIE peakliii HAa KATHOHBI KEJE3a.

Kpatkast xapakTepucTvka OTACIbHBIX O-3JIeMEHTOB (MeIb, cepedpo, IUHK, PTYTh,
XpOM, MapraHel, *keje30) U ux coeauHeHuid. OCOOEHHOCTU CTPOEHHUs aTOMOB U CBOICTB



MeTaJIoB. KOMIUIEKCHBIE COEAMHEHUS MEePEeXOAHbIX MeTauioB. CIUIaBbl METANIOB U UX
PaKTUYECKOE 3HAYECHUE.

JeMoncTpanuu. BzaumoseicTBue TUTHsI, HATPUS, MATHUS W KaJbIUs C BOJIOM, TUTHUS
C a30TOM BO3/yXa, HaTpusd ¢ HemeTaiamMu. Cxema MOJy4YeHUs HaTpusl SJIEKTPOIU30M
pacmuiaBa menouu. ['amenue HerameHou U3BeCTH. B3anMonencTBue aatOMUHUS C BOJIOM,
opomom, nogom. ['maponus coneit amromunusa. KadecTBeHHBIC peakiiy Ha MOHBI Keye3a
Fe*? u Fe™®, OGpaswubl criaBoB xeite3a. OOpasibl METAIIOB f-31eMEHTOB 1 HX CILIABOB, a
TaKK€ HEKOTOPBIX coeauHeHUuM. ONBIThl, WUIIOCTPUPYIOUIUE OCHOBHBIE XHMHYECKHE
CBOMCTBA COEIUHEHUN d-371€MEHTOB.

JlaGopaTopHble onbIThl. [lonydeHne U n3ydyeHne CBOMCTB KOMIUIEKCHBIX COCTMHEHUIN
f-ameMeHTOB.

IIpakTuyeckas padora Ne 7. )KecTKOCTh BOJIBI M CLIOCOOBI €€ yCTPaHEHHUS.

IIpakTuueckass padora Ne 8. lccnemoBanue CBOWMCTB COCIMHEHUN AIIOMHUHUS U
IUHKA.

IIpakTuueckas padora Ne 9. CoequHeHuss MeU U kKelesa.

Tema 10 O60061meHne 3HAHUIT 0 MeTALIaX U HeMeTaJl1ax (4 yaca)

CpaBHUTEIbHAS XapaKTEPUCTHKA METAJJIOB M HEMETAUIOB M WX coeauHeHui. OKCHJIBI,
TUAPOKCUIBI U COJHM: OCHOBHBIC CBOMCTBA M CIOCOOBI TMoiydeHus. CpaBHUTEIbHas
XapaKTEPUCTHKA CBOWCTB OKCHIOB W THIPOKCHIOB HEMETAZIOB W  METaJlIOB.
Knaccudukanus u reHeTHIecKast CBSI3b HEOPTaHUIECKUX BEIICCTB.

O6o0uieHne 3HaHUM O HEOPraHMYECKHMX M OpPraHMYECKUX peakUusX ¢ UX
KJIacCU()UKAIIUH.

KonTtposabnas padora Ne 4. «MeTajibl, HEMETaUIbl U UX COCTUHEHUSI

Pazgen V
B3auMoOCBA3b HEOPrAHNYECKUX U OPraHUYECKHUX cOeTuHeHni (8 4acoB)

Tema 11 Knaccupukauus u B3auMOCBS3b HEOPraHMYECKUX U OPraHUYeCKNX
BelecTB (5 4acoB)

Heoprannueckue BemiectBa. Opranndeckue BemiectBa. Mx kinaccudukanus. Bzaumocssisb
HEOPraHWYECKUX M OPraHMYECKHX peakuuid. OpraHnyeckre U HEOpraHUYECKHUE BEIECTBA
B uBOH npupojae. CTpoeHue, JIEMEHTAPHBIM COCTaB U B3aMMOCBSI3U OOBEKTOB JKUBOU U
HEXXMBOW MPUPOABL.  DJIEMEHTHI-OPraHOTEHbl M MX OuoJIOTHYeCKHEe  (DPYHKIHU.
Kpyrosopotsl smemeHTOoB B npupoae. Heopranmyeckne m OpraHMYECKUE COECIMHEHUS
KUBOM KJIETKU (BOAA, MUHEpAJbHBIE COJIM, JTUNUABI, OCJIKH, YIJIEBOJbl, AMUHOKHUCIIOTHI,
¢depmenTsl). OOMEH BEHIECTB W SHEPIMM B >KMBOM KIETKE. DJIEMEHTOOPTaHWYECKUE
COEMHEHNUS U UX POJIb B )KU3HH YEIIOBEKA.

IIpakTuyeckas paGora Ne 10. Pemenue SKCHEpUMEHTANBHBIX 3aJad  Ha
pacro3HaBaHWE OPraHUYECKUX U HEOPTaHUYECKHUX BEIIECTB.



Tema 1 2 Xumus u xku3b (3 4)

buorennsie snemeHThl. buonornuyecku akTuBHBIE BemiecTBa ((pepMEHTHI, BUTAMUHBI,
TOPMOHBI). XUMHUYECKHE TIPOLECCHl B JKUBBIX OpraHu3dMax. XUMHUS H 3J0pPOBbLE.
AHaNbreTUKU. AHTUTMCTAMUHHBIE Tpenaparbl. AHTUOMOTHKU. AHECTE3HpYHOUIUE
npenaparbl. Hambonee oOmme mnpaBuiaa mnpuMeHeHws JekapcTB. CpeacTBa OBITOBOM
xumMuu. Moromye U gucTsnme cpeactsa. [IpaBmma 6e3omacHo pabOTHI CO CpeacTBaMHU
ObITOBOM XMMHMM. XHUMHUS Ha Ja4HOM ydacTke. MuHepanbHble ynoOpenus. [lecturumpl.
[IpaBuiia X UCNOIB30BaHUsI. XUMUS CPEJICTB TUTUEHBI U KOCMETUKH.
IIpakTuyeckas padora Ne 11. 3nakoMcTBO ¢ 00pa3liamMu JIEKAPCTBEHHBIX BEIIECTB.

Pasznen VI
TexHO0JIOrHUA MOJyUYeHUS] HEOPraHUYECKUX U OPraHuYecKuX BeuecTs. OCHOBBI
XuMHu4eckoi yxogoruu (9 yacon)
Tema 13 TexHoJsiorMYeCKHEe OCHOBBI MOJIY4Y€eHHUs BelIeCTB U MaTepuaJioB (4 yaca)

XuMuueckass TeXHoJorus. lIpvHIMIOBI OpraHu3aliMM  COBPEMEHHOIO IPOU3BOJICTBA.
Xumuyeckoe coippe. Metamnuueckue pyasl. OOmme crnocoObl MOIYYEHUS METaIoB.
Meramutyprus; MeTAUIypru4ecKkue mpouecchl. XHMHYECKass TEXHOJIOTHS CHUHTE3a
aMMUaKa.

JdeMmoncTpanuu. OO0pa3upl  METAUIMYECKUX Pyd M JAPYrOro  CbIpbs IS
METaJUIyprUYeCKUX MPOU3BOJACTB. MoJenb KOJOHHBI CHHTE3a [UJIi MPOU3BOJICTBA
amMmuaka. Cxembl TPOU3BOACTBA UyT'YHA U CTaJH.

Tema 14 Jxosornueckue npodaemMbl xumuu (4 yaca)

NcTouHMKM W BUABI XUMHUYECKUX 3arps3HEHUM OKpyXxaromen cpeasl. [lomroTaHThL.
XHUMUYECKHE MPOU3BOJCTBA M UX TOKCHUYHBIEC, TOPIOYME U B3PBHIBOOMACHBIE OTXOMbI,
BBIOPOCHI. XHMMHKO-IKOJIOTMUECKHE TMPOOJIEeMbl OXpaHbl aTMocdepbl, CTpaTtochepsl,
ruapocdepsl, mutocdepsl. [lapuukossiid 3@dekr. Cmor. Kucnorusle noxau. Pazpyiienne
030HOBOTrO cJ0s. CTOYHBIE BOJABI. 3aXOPOHEHUE OTXOJO0B. DKOJIOTUYECKUA MOHUTOPHUHT.
DKoJiornyeckue npoodIeMbl U 3J0pOBbE YesloBeKa. XUMUS U 3J0POBbI 00pa3 sKU3HU.

IpakTnueckass padora Ne 12. AnHanu3 NUTBEBOM BOJBI HAa KHCJIOTHOCTH U
coJiep>KaHUE HEKOTOPBIX MOHOB.

HNTorosasi KOHTpPOJILHAs padoTa

3akirouenue (1 4)
Nudopmarus, o6pazoBaHue U KyJlIbTypa Kak 00IIedeI0BeYeCKUe [ICHHOCTH. VICTOUHUKH

xumudeckoil uHpopmanuu. KoMmnbroTepHsie mporpammsel 0asbl JaHHBIX. IHTepHET Kak
UCTOYHUK UHPOPMALIUH



YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O INIPE/IMETA

«XHUMUSA»
KoauuecTBo B Tom uncae:
Ne Pa3znen Tema NPaKkTHYeCKHe | KOHTPOJIbHbIE
acos padoThI padoThbI
1 TeopeTuvyeckue 0CHOBbBI 13
o0med Xumun
OCHOBHBIC TIOHSTUS K 8
3aKOHBI xuMuu. Teopun
CTPOEHHUS aTOMa
Mertob1 Hay4HOTO 5 1 1
MMO3HAHUS
2 XuMH4YecKasi CTaTHKA 18
(YueHme 0 BelecTBe)
CtpoeHue BelecTa 9
BemiecTBa u X cHCTEMBI 9 1 1
XumMuyeckas 26
3 | nunamuka (yuenue o
XHMHYECKHUX PeaKIHUsIX)
XUMUYECKUE PEAKIIUU U 7
nx oomas
xapakrepuctuka. OCHOBBI
XUMHYECKON YHEPTETUKHU
Kunernueckne noHITHUS 8
1 3aKOHOMEPHOCTH 1
MPOTEKAHUS XUMUYECKUX
peakuui
PacTBOpBI 371E€KTPOIUTOB. 11
Peakuuu B pacTBOpax 1
AIEKTPOIUTOB
O030p xXMUMHYECKHUX
3JIEMEHTOB H HUX 28
4 | coennenmii Ha OCHOBE
NepuoOINYEeCKOM
CHCTEMBI
Hewmeranne! u ux 15 3
XapaKTEPUCTHKA
MeTtamisl U UX 9 3
Ba)KHEUIIINE COCTUHEHUS
O00011eHre 3HAHUN O 4 1
MeTajlax 1 HeMeTalliax
5 | Bzaumocss3b




HEOPraHu4ecKMux u 8
OPraHMYecKux
coeTUHEeHNH
Knaccudukanms u 5
B3aMMOCBS3b 1
HEOPTraHWYECKHUX U
OpraHWYECKHUX BEIECTB
XUMUS U KU3Hb 3 1
Texnogorus
MOJIyYeHHust
HEOPraHu4YecKHX H 9
OpPraHMYecKux
BeniecTB. OCHOBBI
XHMHYECKOH IKOJOrHH
TexHoornuyeckue 4
OCHOBBI MTOTYYEHUS
BEIIIECTB U MaTEPUAJIOB
OKOJIOTUYECKHE 4 1 1
po0IeMbl XUMHUH
3aKIoucHue 1
102 12 5

HNEPEYEHDB JIUTEPATYPBI U CPEACTB OBYUEHMUSA
Pabouast mporpaMMa OpMeHTHPOBaHA HA UCIIOJIb30BAaHUE YHeOHHMKA:

Kysnenosa H.E., TutoBa .M., I'apa H.H. I'apa, Xumus. YueOnuk nns 11 kmacca

00111e00pa3oBaTeNbHBIX YUpekKACHUHN (MPOPUIBHBIN YPOBEHB) MO pelakiueil mpod.
H.E.Ky3nenoBoii, M.: Benrana — I'pag, 2012.

JluTeparypa AJis yuYuTeas:

[Iporpammel kypca xumuu aiis 8-11 kmaccoB o01eo0pa3oBaTeIbHBIX YUPEKIACHHM., IO
penaxiueit mpod. H.E.Ky3nenoBoit M.: Benrana-I'pad, 2007.

Paneukuit A.M. Konrposbnbie paboTsl o xumuu B 10-11 kimaccax: mocoOue 1uist yaYuTes.
— M.: IIpocsemienue, 2006. — 96 c.

I'apa H.H. Xumus: ypoku B 11 xi1.: mocobue mnsa yuurtens. — M.: [Ipocsemenue, 2008. —
11c.

JlonoJiHUTeIbHAS JINTEPATYPA IJISl YYUTes

INabpuensa O.C., OctpoymoB W.I'. O6mas xumust B TecTax, 3ajadax, yrnpaxkHeHusx. 11
Kiacc: Yue0. mocoobue ais oomieodpaszoBart. yupexaeHui. - M.: Jlpoda, 2004.- 304c.




Paneukuit A.M., I'opuikosa B.I1., Kpyraukosa JI.H. Jlugaktuueckuii Matepuai 1o XuMHAA
s 10-11 knaccoB: mocodbue g yuutens. — M.: [Tpocsemnienue, 2005. — 79 c.
[IImakoB FO.A. Tectbl o oprannyeckoit xumuu. — Capatos: «JIumein»,2001.

[Mabpuensn O.C. Xumus 11 kiacc: KOHTpOAbHBIE U MpOBepouHbie paboThl. — M.:/Ipoda,
2005.

JlonoiHUTEIBLHAS JIUTEPATYPA VIS YUAUXCS
Xumus: IlocoOue-penerutop ans mocrynatonmx B Byssl moa pea. Eroposa A.C.- M.:
®enukce, 2010.
Xomuenko ['.I1., Xomuenko N.I'. COopHUK 3a7a4 10 XUMHHU JJIsI TOCTyHaOMuX B By3bl.-
M.: HoBas BojHa, 2010.
Kyspmenko H.E. 2500 3amau mo XuMuM C pEIIEHUSMH Ui TOCTYIIAIOIIUMX B
By3bl/H.E.Ky3bmenko, B.B.Epemun. — M.: OOO «U3natensckuit 1oM «OHUKC 21 Bek»:
000 «M3narensctBO «Mup u O6pazoBanuey, 2002.
TlNonbndap6 A.JI. CoopHuk 3anau 1 ynpaxkHeHui no xumuu. — M.: [IpocBemienue, 1987.
babkoB A.b., IlonmkoB B.A.- OOmas u Heopranuyeckas xumusa: Ilocobue s
cTapliieksiaccHUkoB 1 adbutypuentoB. M.IIpocsemenne, 2004 — 384 c.
Ky3emenko H.E., Epemun B.B Hauana xumun. Yue6. mocobue ajis CTapIieKIacCCHUKOB 1
MocTynaromumx B By3bl.. — M.: [Ipoda, 2006. — 324 c.
Caitr www.fipi.ru
Caiir www.reshuege.ru

JJist peanu3anuu MporpaMMBbl IaHHOTO Y4€OHOTO MTPeIMeTa HEOOXOUMBI CIICAYIOIIHE
cpeocmea 00yueHus.
1. O6opynoBaHHBIN KaOMHET XUMUHU.
Kommnbrorep
MynbTUMEIAATTPOEKTOP
HNuTepakTuBHasA 10CKa
Brixon B UIHTEpHET
Mebenb
JlabopaTopHas nocyna
HaGop 11t U3rOTOBICHUS MIAPOCTEPIKHEBBIX MOJIEICH

© oo No O WN

HeobOxoaunmblii nepeyeHb peakTUBOB U MPUOOPOB ISl MPOBEACHUS
JI€EMOHCTPALIMOHHBIX OMBITOB, JTA0OPATOPHBIX OMBITOB U MPAKTUYECKUX PadOT.


http://www.fipi.ru/
http://www.reshuege.ru/

Ipuioxenue 1
Kpurtepun u HOpMbI OLIEHKH 3HAHUNA M YMEHHH 00y4arouXcs

PesynpTaThl 00yueHHs XUMHUU JOJKHBI COOTBETCTBOBATh OOIIMM  3ajiladyam
npeaMeTra U TpeOOBaHUSM K €r0 YCBOCHHIO.

Pesynbpratel 0Oy4yeHHMsS OLEHUBAIOTCA 10 MATHOAUIBHOM cucteme. Ilpu oreHke
YUHUTBIBAKOTCS CJIEAYIOIINE KAU€CTBEHHbBIE TOKA3aTEIN OTBETOB:

* TiayOuHA (COOTBETCTBUE M3YYCHHBIM TEOPETUUECKUM O0O0OIIEHUSIM);

* OCO3HAHHOCTH (COOTBETCTBHE TpeOyeMbIM B MPOrpaMME YMEHHSM IPUMEHSTH

MOJTY4eHHYI0 HH()OPMAIIHIO);

* TOJHOTA (COOTBETCTBUE 00BEMY MPOrpaMMbl U HH(GOPMAITNHN YICOHNKA).

[Ipu oneHke y4YUTHIBAIOTCS YHUCIO M XapakTep OMMUOOK (CYIIECTBEHHBIE WM
HECYIIIECTBEHHBIE).

CymiecTBEeHHbIE OLIMOKM CBSI3aHbl C HEIOCTATOYHOM TIIIyOMHONM M OCO3HAHHOCTBIO
OTBEeTa (HampuUMep, YYEHHK HENpPaBWIbHO YyKa3al OCHOBHBIE MPU3HAKU MOHSATHUH,
ABJICHUM, XapaKTepHbIE CBOMCTBA BEUIECTB, HEMPABWIBHO C(HOPMYIHpPOBAT 3aKOH,
NpaBWIO Y T.I. WIM YYEHUK HE CMOT IPUMEHUTh TEOPETUYECKHE 3HAHUS JJIs
OOBSCHEHHMSI MW TPEACKa3aHusl SBJICHUN, YCTAHOBIICHUS MPUYHMHHO-CIICJICTBEHHBIX
CBsI3€H, CpaBHEHUS U KiacCU(UKAIIY SIBJICHUH U T. 11.).

HecymiecTBeHHbIe OIIMOKM  OMpPENENSIOTCS HEMOJIHOTOM OTBeTa (Hampumep,
VOYIIEHHEe W3 BHUAA KAKOro-IMOO HEXapaKTepHOro (Qakra MpuU OINKMCAHWU BEIIECTBA,
npouecca). K ~ HMM  MOXHO  OTHECTH OrOBOPKH, OINMUCKH, JOMYUIEHHBIE 10
HEBHMMATEJIBHOCTU (HAIlpUMeEp, Ha JBa U 0oJiee ypaBHEHUs pEaKIMil B MOJHOM MOHHOM
BHJIC JIOMYIIICHA O/THA OIMOKa B 0003HAUCHUH 3apsiaa HOHA).

PesynpTaThl OOydYe€HHS TIPOBEPSIOTCS B TIPOLIECCE YCTHBIX M TMHUCHhMEHHBIX
OTBETOB YYAIIUXCS, a TAKXKE MPU BHITTOJIHEHUH UMH XUMUYECKOTO IKCIIEPUMEHTA.

OueHka TeopeTHYeCKNX 3HAHUM
Ommemxa «5»:

OTBET TOJIHBIN W MPaBHJIbHBIH Ha OCHOBAaHWHM M3YYCHHBIX TECOPHIA; MaTEepPHall MU3JI0KCH B
OTIPENETICHHOW JIOTUYECKOW ITOCIIeIOBATEILHOCTH, JIMTEPATYPHBIM S3BIKOM; OTBET
CaMOCTOSITCIILHBIM.

Ommemxka «4».

OTBET IOJIHBIA M IIPaBUJIbHBIA HA OCHOBAaHWU M3YUYEHHBIX TEOPUN; MATEPUA M3JI0OKEH B
OIIPEAETICHHON JIOTUYECKON IOCIEA0BATEIBHOCTH, IPU 3TOM JOIYIIEHBI

JBE-TPU HECYILIECTBEHHbIE OLIMOKH, UCIIPABIICHHBIE 10 TPEOOBAHUIO YUUTEISL.

Ommemka «3»:

OTBET IIOJHBIM, HO TIPU OTOM JOMYIIEHA CYIIECTBEHHAas OIIMOKAa WU OTBET
HEMOJHbBIN, HECBS3HBIMN.



Ommemra «2»:

IIpu OTBCTC O6H3pY)K€HO HCIIOHMMAHHUC YYalIUMCA OCHOBHOI'O COACPIKaHUA y‘I€6HOFO
MaTCpuajia UJIKM AOONMYHMICHBI CYIICCTBCHHBIC OI_HI/I6KI/I, KOTOPBIC yanHHﬁCH HC MOXCT
HUCIIPABUTDH IIPpU HABOIAIINX BOIIPOCAX YUHTCIIA.

OuneHka 3KCNepUMEHTATbHBIX YMEHUH

OneHKa CTaBUTCSI HA OCHOBAaHWMU HAOJIONICHUS 3a y4YalllMMCS U MUCbMEHHOTO OTYeTa 3a
pabory.

Ommemka «5»:

paboTa BBITMIOJIHEHA ITOJHOCTHIO M TPABWIBHO, CAEJIaHbl NMpaBUJIbHBIC HAONIOJACHUS U
BBIBOJIBI; DKCIICPUMEHT TIPOBEJEH I10 IIaHy C YYETOM TEXHHUKH OC30MacCHOCTH M

nmpaBwyl  pabOThl € BEHIECTBAMU M OOOpPYAOBAaHUMEM; MPOSBICHBl OPraHU3allMOHHO-
TPyAOBBIE YMEHUs (MOJJIEPKUBAIOTCS YUCTOTAa paboydyero Mecrta M MOPSJIOK Ha CTOJIE,
SKOHOMHO HCIIOJIb3YIOTCS PEAKTUBHI).

Ommemxa «4»:

paboTa BBIMOJHEHA MPABWIBHO, CJCIaHbl MPaBUIIbHbIE HAOJIOJEHUS M BBIBOJbI, HO
Py ATOM DKCIIEPUMEHT MPOBEACH HE TMOJHOCTHIO WM JOMYIIEHbl HECYIIECTBEHHBIC
omuOKku B paboTe C BElIeCTBaMU U 000PYAOBaHUEM.

Ommemka «3»:

paboTa BBITMIOJTHEHA MPAaBUILHO HE MEHEE YeM HAlOJOBHHY WIIH JOMYIEHA CYIIeCTBEHHAs
omnOKa B XOA€ OJKCIIEpUMEHTa, B OObACHEHMH, B odopmieHuH pabOThl, B
COONIOICHNM TIpaBWJ TEXHUKHM Oe3omacHOCTH Tipu paboTe C  BEIeCTBaMU M|
0o00OpyI0BaHUEM, KOTOpasi MCHPABISIETCS MO TPEOOBAHUIO YUHUTEIIA.

Ommemka «2»:

JomyIleHbl ABe (u OoJsiee) CyIIECTBEHHbIE OIIMOKM B XOJE€ OKCIEPUMEHTa, B
00BbsICHEHHH, B OPOPMIICHUU PaOOTHI, B COOJIOACHUM TPaBUJI TEXHUKH OE30MaCHOCTH
npu paboTe C BemecTBaMH W OOOpPYJOBaHUEM, KOTOpBIC YYaIIUICS HE MOXKET
WCIIPABHUTH JAXKE MO TPEOOBAHUIO YUUTEISI.

OuneHka yMeHHH pemiaTh IKCIePUMEHTAJIbHbIE 321241

Ommemka «3»:

IJIaH PEIIeHUs COCTABJICH MPABHIIbHO; MPAaBUJIBLHO OCYIIECTBICH MOAOOP XHUMHYECKUX
PEaKTUBOB M 00OPYIOBAHHUS; TAHO TIOJIHOE OOBSICHEHUE U C/ICJIaHbI BBIBOIBI.
Ommemxa «4»:

IJIaH PEIICHUs COCTABJICH IMPABHIIBHO; MPaBUILHO OCYIIECTBICH IMOAOOP XWMHUYECKHX
PEaKkTHBOB W OOOPYJIOBaHWS, TPHU 3TOM JONMYIIEHO HE Oojiee JBYX HECYIICCTBEHHBIX
OIIIMOOK B OOBSICHEHNH U BBIBOJAX.

Ommemka «3».




IJIaH PEIICHUs] COCTaBIICH MPABUIILHO; MPABUILHO OCYIIECTBICH MOA00p XWMHUYECKHUX
pEakTHBOB W OOOpYAOBaHUS, HO JIONMYIIECHA CYIIECTBCHHAs OIMMOKA B OOBSACHCHUU U
BBIBOJAX.

Ommemka «2»:

nomymieHsl ABe (M Oojee) CymecTBeHHBbIC OIMMOKM B IUIAHE PEIICHHsS, B T0a00pe
XUMUYECKUX PEaKTHBOB U 000pYIOBaHUS, B OOBICHEHUN 1 BBIBOJAX.

Ouenka yMeHUH pemiaTh pacyeTHbIE 32124
Ommemra «3»:

B JIOTHYECKOM PACCYXKJICHUM M PEIICHWH HET OMMOOK, 3ajada pelieHa parioHaIbHbIM
CIIOCcO0OM.
Ommemra «4x»:

B JIOTMYECKOM PAaCCy)XJICHUU W PEIIEHWU HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya
pelieHa HepalMOHAIBHBIM CIIOCOOOM WJIM JIOMYIIEHO He Oosiee JABYX HECYIIECTBEHHBIX
OIIINOOK.

Ommemka «3»:

B JIOTUYECKOM PaCCYKJACHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIIEeHa CYIIECTBEHHAs
omubKa B MAaTEMaTHYECKUX pacueTax.
Ommemra «2x»:

HMCIOTCs CYHICCTBCHHEIC OIIMOKH B JJOTUYECKOM PACCyKACHHUU N PCIICHNHN.

OueHka NUCbMEHHBIX KOHTPOJIBHBIX padoT
Ommemka «3»:

OTBET IOJHBIM M MPaBUILHBIN, BO3MOYKHA HECYIIIECTBEHHAS OITHOKA.
Ommemxa «4»:

OTBET HETIOJIHBIN WIIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK.
Ommemrka «3»:

paboTa BHITIOJTHEHA HE MEHEE YeM HAIoJIOBUHY, JIONYIIIEHA OJHa CYIECTBEHHAS OIMNOKA U
JIBE-TPH HECYIICCTBEHHBIC.
Ommemra «2»:

paboTa BBITTOJIHEHA MCHEE YeM HAITOJIOBUHY HMJTU COJCPIKUT HECKOJIBKO CYIIIECTBCHHBIX
OIIHUOOK.



