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HosicHuTeabHASA 3aNMCKa

. [Iporpamma no xumuu anst 10-11 knaccoB cocrapiieHa Ha ocHOBe DyHIaMEHTAILHOTO
aapa colepkaHus oOmero oOpas3oBaHus, TpeOOBaHHM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbI CpeAHEro (MOTHOT0) O0IIero 0O0pa3oBaHUs, MPEICTABICHHBIX B
@®enepalibHOM TOCYIapCTBEHHOM 0O0pa30BaTEIbHOM CTaHJAApTE CPEeAHEro (MOJHOro) 0OIIero
00pa3oBaHUs ¥ NMPUMEPHON MPOTrPaMMBI [0 XUMHH CPEeTHEro (IIOJHOr0) O0IIero o0pa3oBaHMus,
OCHOBHOM 00pa3zoBatenbHOM nmporpaMmbl MBOY COII Ne 48 r. benropopa.

Conepxxanne OOy4eHHMsS  pEIM30BaHO B  y4yeOHMKAX  XUMHH, BBITYIIEHHBIX
u3zaTeNbeTBOM «JIpodar:

—Epemun B. B., Ky3smenko H. E., Tepenun B. 1., [Ipo3noB A. A., JIynun B. B. Xumus
10 knacc (yriyOaeHHBIH YPOBEHB);

—Epemun B. B., Ky3smenkoH. E., /Ipo3noB A. A., Jlyaun B. B. Xumus 11 xnacc
(YriryOJICHHBIN YPOBEHBD ).

[IporpamMma peanusyer oOIKME IETU CpeaHero (MOJHOTro) oO0IIero oOpa3oBaHUs,
AaBTOPCKHE HJIEU Pa3BHBAIOIIETO, COBPEMEHHOI0, HAYYHO 0OOCHOBAHHOT'O Kypca XUMHH, BHYTPH
OpeMETHBIE W MEXIpEeIMEeTHble CBs3Hu. [Iporpamma mpemycMmarpuBaeT (OpPMHpPOBAHUE
VHHUBEpPCAJIbHBIX YUEOHBIX JCHCTBHIA ydYallluXCsl, TO3BOJSET OCYIIECTBISATH CHUCTEMHO-
JESTSIIbHOCTHBIN M MPAKTUKOOPUEHTUPOBAHHBIN MTOIX0/bI B O0YUICHHUH.

B paboueit mporpamme yriayOGIeHHOTO YPOBHS MPEIYCMOTPEHO HE TOJIBKO PAa3BUTHE BCEX
OCHOBHBIX BHJIOB JIESTEIHHOCTH 00y4aeMbIX, MPEJCTABICHHBIX B MPOrpaMMax sl HA4aJbHOTO
o0IIero M OCHOBHOTO 00IIEero 0o0pa3oBaHWs, HO M TaKUX BUJOB JEATEIHHOCTH, KOTOPHIE
00eCTIeYNBaIOT peaT3aliio MPOCKTUPYEMOH 00pa30BaTENbHONW TPAEeKTOPUH, CBS3aHHOW C
yrayOneHHbIM u3ydeHueM xumuu. OJHaKo cojaep)kaHue NaHHOW paboyeil mporpaMMbl MMeEeT
0COOEHHOCTH, OOYCIIOBIIEHHBIC, BO-TIEPBBIX, TPEAMETHBIM  COJICPIKAHUEM, BO-BTOPBIX,
MICUXOJOTHYECKUMHU BO3PACTHBIMU OCOOEHHOCTSAMH 00ydaeMbIX, B-TPETbUX, C 3aJadyaMu
npopMIbHOW TOATOTOBKM K OOYYEHHIO B BBICHICH INKOJIE, B KOTOPOW XHMHS SIBIISETCS
npOoGUIUPYIOIIeH TUCITUTUIMHOM.

[Tpu M3yd4eHUn XUMHUH, I7I€ BEAYIIYIO POJIb UTPAET MO3HABATEIbHAS IEATEILHOCTh, B TOM
Yuclie W OKCIIEPUMEHTalbHas, OCHOBHBbIC BHJIbI Y4YeOHOU MAeATEeIbHOCTH OOyYaroIuXcs Ha
YpOBHE  y4eOHBIX  JEHCTBHI  BKIIOYAIOT  yMEHHUS  XapaKTepH30BaTh,  OOBSICHSITH,
KJIacCU(UIIUPOBATh, OBIAJCTh METOJaMH HAyYHOTO TIO3HAHHWsS, TUIAHUPOBATh M TPOBOJIUTH
XUMHUYECKHA JKCIICPUMEHT M HHTEPIPETUPOBATH €r0 PE3YJIbTAThl, MOJIHO M TOYHO BBIPAKATH
CBOM MBICIIH, apryMEHTHUPOBaTh CBOIO TOUYKY 3peHHus, paboTarh B TpyMIe, MPEACTaBIATh U
c000111aTh XMMUYECKYI0 MTH(POPMAIUIO B YCTHOM U MUCbMEHHOM Gopme U ap.

OpHolt W3 BaKHEHIMX 3a7a4y OOy4YeHHsS B CpedHEH IIKoNe SIBISETCS MOJArOTOBKA
00y4aromuxcst K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M TPO(EeCCHOHATHHOTO
nytd. O0ydJaromuecs JOMKHBI HAyYUTHCS CAMOCTOSITENTFHO CTABUTH IEJIH U OTPEIENATh MyTH UX
JOCTHKEHUSI, UCIIONB30BaTh MPHOOPETEHHBI B IIKOJIE OIBIT AEATENIBHOCTH, KOTOPBIA Oymer
CHOCOOCTBOBaTh YCIEIIHOMY MOCTYIJIEHHIO M OOY4eHUI0 B MNpo(UIBHOM BY3€, BHIOOpPY
npodeccuu, TOCTHKEHHUIO KeTaeMbIX Pe3yJIbTaTOB B MPOoQecCHOHANBHOI chepe.

CornacHo 00pa30BaTeIbHOMY CTaHAAPTY 21a6Hble Yeau CPEIHEro 001ero oopa3oBaHms:

. (opMHpOBaHKE TIETOCTHOTO MPECTABICHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX 3HAHMSIX,
YMEHUSX U COco0ax AEATeNIbHOCTH;
. TIpUOOpETEHHE OTBITa PA3HOOOPA3HOH NEATETLHOCTH, OITBITA TIO3HAHUS M CAMOTIO3HAHUS;

MOJArOTOBKA K  OCYIIECTBJICHMIO  OCO3HAHHOTO  BbIOOpa  HMHIMBHIYaJIbHOMN
o0pa3zoBaTenbHONW WM MPO(eCcCHOHATEHOW TPaeKTOPUH. BOINBINON BKIIA] B JOCTIIKEHHE ITHX
Henel cpeaHero oOIIero OOpa30BaHHS BHOCUT UBVHEHUe XUMUU HA YeryOleHHOM YposHe,
KOTOPOE npu3eano obecneuums.
dbopMUpOBaHNE CUCTEMBI XUMUUECKUX 3HAHUHM KaK KOMIIOHEHTA HE TOJIbKO €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, HO U HAYYHOU KapTUHBI MUPA;
pa3sBUTHE  JUYHOCTH  OOyYalOMMXCs, WX  HWHTEJUIEKTyaJbHOE W  HPAaBCTBEHHOE



COBEpPILEHCTBOBAaHUE, (POPMHUPOBAHME Y HUX T'YMAHMCTHYECKHUX OTHOIIECHHH M SKOJIOTMYECKH
11eJ1eCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOH AEATEIBHOCTH;

BBIPAOOTKY y OOY4Yaroluxcss MOHMMaHHUS OOLIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH XUMHH, a
Takke (OPMUPOBAHME Y HHUX OTHOIIEHUS K XMMUU KaK BO3MOYKHOW oOsacTu Oyayluein
npoeCCHOHATLHON ACATENbHOCTH WM JIEATEIBHOCTH, B KOTOPOH XUMHUYECKUE 3HAHUS MMEIOT
npoGMINPYIOIINI CTaTYC;

(dopMHpOBaHKE HABBIKOB 3KCIIEPUMEHTAILHON M MCCIIEJOBATEILCKOM IS TENFHOCTH, YCIICIIHOTO
y4acTHs B MyOJIMYHOM MPEICTABICHUH PE3yIbTaTOB TAaKOH IEATEILHOCTH;

BO3MOXHOCTh YYacTHsl B XMMMYECKMX OJMMIIMAJaX Pa3JIMYHBIX YPOBHEH B COOTBETCTBUH C
KeJlaeMbIMH pe3yJIbTaTaMU U aJIeKBaTHOM OLIEHKON COOCTBEHHBIX BO3MOKHOCTEH;
dopmupoBaHHEe YMEHHI 0€30MacHOro OOpaIIeHUsI C BEUIECTBAMH, HCIOJIb3YEMbIMU B OBITY H
MIPOM3BOJICTBEHHOU cepe;

yMEHHUE OOBACHATh OOBEKTHI M IMPOLECCHl OKpYXKarolleld Cpelbl — IPUPOAHOH, COLMAIBbHOM,
KyJbTYpPHOH, TEXHUYECKON, — UCIOJb3Ys AJIS 3TOr0 XMMUYECKHE 3HAHUS;

* MIOHMMAHHUE IICHHOCTH XMMUYECKOTO S3bIKa, BHIPAXKCHHOTO B BEpOAILHOW U 3HAKOBOM
dopmax, Kak COCTaBHOW 4YacTH pPEUYEeBOM KyJbTYpbl COBPEMEHHOIO CIIELUAINCTa BBICOKOM
KBaJIU(DUKALIUH.

OO1w1ast xapakTepucTHKa yueOHOro Kypca

OcobeHHOCTH conepKaHusl yriyOIeHHOTo O0y4YeHHS XUMHH B CPEeIHEH (ITOJTHOW) MIKOJIe
o0ycioBieHbl CHeun(UKON XHUMUM Kak HayKM M TOCTaBJIeHHbIMH 1ensiMu. OCHOBHOM
COJIep)KaTebHOM 3aJauell XUMHUU SIBISIOTCS. W3Y4YEHHE COCTaBa M CTPOEHHUS BEIIECTB,
3aBUCUMOCTH HMX CBOICTB OT CTpPOEHHS, IOJYy4YE€HHE BEIECTB C 3aJaHHBIMM CBOMCTBaMH,
HCCJIEI0BAHNE 3aKOHOMEPHOCTEM XMMMYECKMX PEaKkIMi M IyTeld YIpPaBICHUS MMU B LEISAX
IOJy4eHUs HYKHBIX OOIIECTBY BEIECTB, MarepuaioB, sHepruu. [lostomy B paboueit
IporpaMMe Mo XMMHUM HallUIM OTPaKEHUE OCHOBHBIE CO/IEP KATEIbHbIE TUHUU:

«BemecTBo» — 3HaHUS O COCTaBE€ U CTPOEHHM BEIIECTB, MX BaKHEHIINMX (U3NYECKUX U
XMMHUYECKHX CBOMCTBaX, OMOJIOrMUECKOM JACHCTBUM;

«XUMHUYECKash Peakuus» — 3HAHUSA 00 YCIOBUSX, B KOTOPBIX MPOSBISIOTCS XHMHYECKHE
CBOICTBa BELLECTB, CII0CO0aX YIpPaBIE€HUS XMMUUECKUMU IIPOLIECCAMU;

«[IpuMeHeHNe BeIeCTB» — 3HAHUS U ONBIT NPAKTUYECKOH JESITEIbHOCTH C BEIECTBAMH,
KOTOpble Haubosiee 4acTo yNoTpeOSIFOTCS B MOBCEAHEBHOM JKHU3HM, IMIMPOKO HCIOJIB3YIOTCS B
IIPOMBIIIJIEHHOCTH, CETILCKOM XO035HCTBE, HA TPAHCIIOPTE;

«Ilony4yeHue BeUIeCTB» — 3aKOHOMEPHOCTU OpPraHU3alMU ¥ (PYHKIMOHUPOBAHUS Ba)KHEHIIMX
XUMHYECKHUX TPOU3BO/ICTB;

«SI3BIK XUMHM» — CHUCTEMa BaKHEMIIMX MOHATHUH XUMMM W TEPMHHOB, B KOTOPBIX OHHU
OIKCBIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM 4YHCIE U
TPUBHUAJIbHBIE), XUMHUECKHE (DOPMYJIbI U YpaBHEHMSI, a TaK)Ke IpaBuiia IepeBoia nHpopmanuu ¢
€CTECTBEHHOTO sI3bIKa Ha SI3bIK XMMHUU U 00paTHO;

«KonmuyecTBeHHbIE OTHOILLIEHUS» — CHUCTEMa paCYeTHBIX YMEHUH M  HABBIKOB IS
XapaKTEPUCTHKU B3aMMOCBS3H KaUECTBEHHOM M KOJIMYECTBEHHONW CTOPOH XUMUYECKUX 0OBEKTOB
(Bew1ecTB, MaTepHUajIoOB U MPOLIECCOB);

«Teopus u MpakTUKa» — B3aUMOCBS3b TEOPETUUECKUX 3HAHUN M XUMHUYECKOIO 3KCIEPHUMEHTA,
KaK KpUTEPHsI HICTHHHOCTH ¥ HCTOYHHKA ITO3HAHMUS.

MecTto npeamera B y4eOHOM IIaHe

@denepalibHbIl  TOCYIAapCTBEHHBIH 00pa3oBaTeNbHBIA CTAaHAAPT IpeaycMaTpuBaeT
U3y4eHHe Kypca XMMHHU B cpellHel (ITOJHOM) IIKOJIe KaK COCTaBHOM 4acTH MpeAMeTHON 001acTi
«EcTecTBEeHHOHAyYHbIE PEAMETHI).

B basucHoM ydyeOHOM miiaHe cpefHed (MOJIHOW) HIKOJBI XMMHS BKIIIOYEHA B pa3zel
«Copepxanue, dhopMHpyeMoe ydacTHUKaMHU oOpa3oBaTeIbHOTO Tporiecca». [lanHas pabouas
nporpaMMa npeHa3HayeHa Juid oOy4yaroIMXcs, KOTOpbIE BBIOpANIM XMMHUIO Ul U3Yy4EHHs Ha
yriayOJIeHHOM ypOBHE.

Orta mporpamMma IO XUMHHM JUIs CpeaHero (IoJHOro) oobmero oOpa3oBaHus Ha



yIIIyOJIEHHOM YpOBHE COCTaBjieHa M3 pacuera 3 uaca B Henmemo (210 wacoB 3a 1Ba roja
00yJeHus).
IInanupyembie pe3yJbTaThl 00y4eHHs 1 OCBOCHHS COJleP:KAHUS Kypca XHMHH

JlesaTenbHOCTh 00pa30BaATENBHOIO YUpeKIeHUs 0011ero oopa3oBanus B 00y4eHUN XUMUU
B cpenHel (MoMHOM) o0IIel MIKOJICOKHA ObITh HAIlpaBJICHA HA JOCTHIKCHHE OOYYarOIIUMUCS
CJICAYIOUIMX JINYHOCTHBIX PE3YJIbTaTOB:

1) B IICHHOCTHO-OPHEHTAIMOHHON cdepe — YYyBCTBO TOPJAOCTH 32 POCCHUUCKYIO
XUMHUYECKYI0 HAayKy, TYMaHU3M, LEJIeyCTPEMIIEHHOCTb, BOCIIUTaHUE OTBETCTBEHHOI'O
OTHOILEHHS K MPUPOJIE, OCO3HAHHE HEOOXOJUMOCTH 3AIIUTHI OKPYXKAIOIIEH Cpellbl, CTpEeMIICHHUE
K 3JI0pOBOMY 00pa3y KU3HHU;

2) B TpyaoBoil cdepe — TOTOBHOCTh K OCO3HAHHOMY BBHIOOpY JaibHEHIIei
00pa3oBaTeIbHON WK NPOPECCHOHATBHON TPACKTOPUH;

3) B mo3HaBATENbHON (KOTHUTHUBHON, HHTEIICKTYAJIbHOW) cepe — yMEHHE YIPaBIsATh
CBOEH IO3HABATENbHOM JIEATENBHOCThIO. MeTanpeAMETHbIMU — PE3yJbTaTaMU  OCBOEHUS
BBIITYCKHUKAMH

cpeaHel (1MoJIHOM) 001el IKOJIBI TPOrpaMMBbI 110 XUMHHU SIBJISFOTCS:

1) wucnonb3oBaHME YMEHMW M HABBIKOB pPa3IMUHBIX BHJIOB I103HABATEIbHOU
NEeSTeIbHOCTH, NPUMEHEHUH OCHOBHBIX METOZOB TIO3HAHUS (CUCTEMHO-MH(OPMAIMOHHBIN
aHaJIN3, MOJCIIMPOBAHNUE) JUIsl U3YUEHUS Pa3IMUHbIX CTOPOH OKPY’KaIoIIel 1elCTBUTEIbHOCTH;

2) UCHOJIB30BAaHUE OCHOBHBIX MHTEJUICKTYAIbHBIX ONepanuii: popMyaupoBaHue TUIOTES,
aHaJdu3 © CHUHTE3, CpaBHEHHE, O0000IEeHHWEe, CHUCTeMAaTHU3allvs, BBISBICHHE MTPUYUHHO-
CJICZICTBEHHBIX CBS3€H, IOMCK aHAJIOIOB;

3) yMeHuEe TeHEepUpOBaTh WJACH M ONPEACIATh CPEACTBA, HEOOXOIAMMBIC [UISI HX
peanu3anuu;

4) yMeHHE OMpeNeNsaTh e U 33aJlaud JesTeIbHOCTH, BEIOMPATh CPEJCTBA peau3aliu
LeJIM ¥ IPUMEHATh UX Ha IPAKTUKE;

5) UCTONIB30BaHUE PA3TUYHBIX MCTOYHUKOB ISl OJYYCHHUS XUMHUYECKOW WH(pOpMAINY,
[OHUMaHME 3aBHCHUMOCTU COJIepXaHusd M (OpMbl HpeACTaBiIeHUs HHGOPMAIMM OT ILeseil
KOMMYHHMKAIH U ajpecarta.

B of6mactu mpeaMeTHBIX pe3yiabTaToB  00pa3oBaTelbHOE YUpEXKACHHE OOLIero
00pa30oBaHMs MPENOCTABIAET YUEHUKY BO3MOXHOCTh Ha CTYNEHH CPeJHEro (IOJHOro) o0Iero
o0pa3oBaHUs MPH

W3YyYEHUH XUMHU HAY9IUThCS:

A) Ha 6a30BOM YpOBHE B MTO3HABATENIBLHON cepe:

1) naBaTh onpeieneHns U3y4eHHbIX TOHSATHII;

2) omMchIBaTh JEMOHCTPAIlMOHHBIE M CAaMOCTOSATENBHO MPOBEIECHHBIE 3KCIIEPUMEHTHI,
UCIIOJIB3YS /1711 3TOT0 €CTECTBEHHBIH (PYCCKUI, POJHON) SI3bIK U SI3bIK XUMUU;

3) omuceIBaTh W pPa3IWyaTh H3yYEHHBIE KJIACChl HEOPraHWYECKUX U OPraHUYeCKUX
COEIMHEHU I, XUMHUYECKHE PEaKIUH;

4) xnaccuuIpoOBaTh U3yYCHHbIE OOBEKTHI U SIBIICHUS;

5) HabnroaaTh AEMOHCTPUPYEMBIE U CAMOCTOSITENILHO MTPOBOAMMBIE OIBITHI, XMMUUYECKHE
peaKIMHy, MPOTEKAIoLIe B IPUPOE U B OBITY;

6) nenaTh BBIBOJABI W YMO3AKIIOYEHUS W3 HAOMIOACHHUH, W3YYEHHBIX XHUMHUYECKHUX
3aKOHOMEPHOCTEHN, MNPOrHO3MPOBATh CBOMCTBA HEW3YYEHHBIX BEIIECTB II0 AHAJIOTUU CO
CBOMCTBAMM M3YYEHHBIX;

7) CTpYKTYypUpOBaTh U3Y4YE€HHBI MaTepua;

8) HHTEepIPETUPOBATh XUMHUECKYIO0 HH(GOPMAIUIO, TIOTYYEHHYIO U3 IPYTHUX UCTOYHUKOB;

9) omuceiBaTh CTpOEHHE aTOMOB 3JeMeHToB [—IV mepuomoB ¢ wucnoiab30BaHHEM
AIIEKTPOHHBIX KOH(UTYpaIii aTOMOB;

10) MozenupoBaTh CTPOCHHE MPOCTEHIINX MOJIEKYJl HEOPraHMYECKHX M OPraHUYECKHX
BEIIECTB, KPHUCTAUIOB; B LIEHHOCTHO-OPHEHTALIMOHHOW cdepe: aHaIM3upoBaTh M OLIEHUWBATH



MOCJIEICTBHS AJIs1 OKpY>Kalomiel cpeabl OBITOBOM M MPOU3BOICTBEHHOM JEATEIIEHOCTH YEJIOBEKA,
CBSI3aHHOM C TIEpepabOTKOM BEIICCTB.

b) na yrirybneHHOM ypoBHE:

1) naBaTh onpeneneHust U3y4eHHBIX TOHATUH;

2) omMchIBaTh JEMOHCTPAIIMOHHBIE M CAaMOCTOSATENIBHO IPOBEIEHHBIC SKCIIEPHUMEHTHI,
UCIIOJIb3YS /ISl 3TOTO €CTECTBEHHbIHN (PYCCKUI, POAHOI) A3bIK U A3BIK XUMUHY;

3) OOBSACHATH CTPOEHHE M CBOMCTBA M3YYCHHBIX KIJIACCOB HEOPTaHUYECKUX MU
OpPraHUYECKUX COETMHEHUH;

4) xnaccupuIpPOBaTh U3yYCHHbIE OOBEKTHI U SIBIICHHUS,

5) HaOIOAATh IEMOHCTPUPYEMBIE U CAMOCTOSATEIBHO MTPOBOAUMBIE OIBITHI, XUMUUYECKHE
peaKInu, MPOTEKAIOLINE B IPUPOE U B OBITY;

6) uccienoBaTh CBOWCTBA HEOPraHMYECKMX M OPraHMYECKUX BEIIECTB, ONPEACIATh MX
NPUHAAIEKHOCTh K OCHOBHBIM KJIACCaM COEAMHEHUH;

7) 000011aTh 3HaHUA U J1el1aTh OOOCHOBAHHBIE BBIBOJBI O 3aKOHOMEPHOCTSAX M3MEHEHUS
CBOMCTB BEIIIECTB;

8) cTpykTypupoBaTh Y4eOHYIO HHGOPMAIIHIO;

9) uHTEpIpEeTHPOBaTh UHPOPMALIMIO, MOIYUYCHHYIO M3 JPYTUX UCTOYHHUKOB, OIICHHUBATH
€e Hay4yHYIO JJOCTOBEPHOCTb;

10) OOBSACHATH 3aKOHOMEPHOCTH IMPOTEKAHHSI XMMHUYECKHX PEaKIHid, MPOTHO3UPOBATH
BO3MOXHOCTh HMX IIPOTEKaHWsT HAa OCHOBE 3HAaHUIl O CTPOSHMM BeELIECTBA U 3aKOHOB
TEPMOIMHAMHUKH;

11) oOBsACHATH cCTpoeHHE aTOMOB »3jeMeHTOB I|—IV mepuosna ¢ ucnonb3oBaHUEM
AIIEKTPOHHBIX KOH(PHUTypaIHii aTOMOB;

12) monenupoBaTh CTPOEHHE MPOCTEHIINX MOJIEKYJI HEOPraHMYECKUX M OpPraHUYeCKuX
BELIECTB, KPUCTAILJIOB;

13) npoBOIUTH pacyeThl 10 XUMHUECKUM (POpMYyJIaM U ypaBHEHUSM;

14) xapakTepu30BaTh U3y4YE€HHbIE TEOPUU;

15) camocrosTenbHO A0OBIBaTH HOBOE ISl ce0s XMMHUYECKOE 3HAHUE, UCHOJb3Yys UL
3TOr0 JOCTYIHBIE HCTOYHUKM WHGPOpPMANMK; B IEHHOCTHO-OPHEHTAIIMOHHON  cdepe:
IPOTHO3UPOBATh, aHAJIM3UPOBATh U OLIEHUBATh MOCJIEACTBUS JUIsl OKpYXKarollel cpebl ObITOBOM
U TIPOM3BOJICTBEHHOM JI€ATEIbHOCTHU YEJI0BEKa, CBSI3aHHOM ¢ mepepaboTKOM BEILECTB;

16) caMOCTOATENBHO IIAHUPOBATh U MPOBOJUTH XUMHUECKUI SKCIIEPUMEHT, COOII0ast
npaBuiia 6€30MacHOi pabOTHI € BEIIECTBAMHU U J1a00PaTOPHBIM 000PYIOBaHHUEM;

17) oka3piBaTh MEPBYI MOMOINb IPU OTPABICHHSIX, OXOrax M JPYrHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHHEM.

Coaepixanue pa3aeioB U TeM y4eOHOro Kypca
10 kaace (3 4 B Henesnro, Beero 102 u)

Tema 1. IloBTOpeHue u yriay0JjeHne 3SHaHUH

ATOMHO-MOJIEKYJIIDHOE y4eHHE. DBemecTtBa MONEKYIIPHOIO M  HEMOJIEKYJISIPHOIO
cTpoeHus. KauecTBEHHBIN M KOJIMYECTBEHHBIM COCTaB BellecTBa. MousApHas U OTHOCUTENbHAS
MOJIEKYJIIpHAsl MacChl BeniecTBa. MoJibHas 10 U MaccoBasi 10JI DJIEMEHTA B BELIECTBE.

Crtpoenue atoma. AToMHas opOutanb. [IpaBuiia 3amOJIHEHHs HJIEKTPOHAMU aTOMHBIX
opbutaneii. Banentusle anexktponsl. [lepuognueckuii 3akoH. OOpMyIMpOBKAa 3aKOHA B CBETE
COBPEMEHHBIX IIPEICTABICHUM O CTPOECHHMHM aroMa. 3MeHeHHue CBOMCTB JJIEMEHTOB U HX
COEIMHEHUH B IEPHOJAX U TPYIIIAX.

XuMHUECKasi CBA3b. OJIEKTPOOTPULIATENBHOCTh. Buiabl xumudeckoi cBs3u. HoHHas
cBs3b. KoBaneHTHas HemossipHass U mojsipHasi cBsizb. OOMEHHBIM M JOHOPHO-aKUENTOPHBIN
MeXaHU3M 00pa30BaHUs KOBAJICHTHOH MOJsIpHON cBs3U. ['eomeTpust MoseKynbl. MeTtanueckas
CBs3b. BonopoaHas cBsi3b. ArperaTHble COCTOSIHUSI BeELIECTBA. THIBI KPUCTAIUITMUECKHUX
pELIETOK: aTOMHAs1, MOJIEKYJIIpHAsi, HOHHAs, METAJUIMUECKASI.



Pacuerst mo ¢opmynam U ypaBHEHUSM peakiuil. [a30Bble 3aKOHBI. YpaBHEHUE
Knaiinepona—MeHneneeBa. 3akoH ABoraapo. 3aKOH 0ObEMHBIX OTHOIICHHH. OTHOCUTEIbHAS
MJIOTHOCTH T'a30B.

Knaccudpukanus XuUMHUECKHX pEaKIUi 10 pa3nyHbIM MpU3HAKAM CpPaBHEHMS.
N3meHenue  cTeneHW  OKUCICHUS  BJEMEHTOB B coelMHEHUSX.  OKHUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE peakuyu. OKUCIeHHE U BOCCTaHOBJIEHHE. OKUCIUTENN U BOCCTAHOBUTEIIN.
Merton anekTpoHHOTO O6anaHca. [lepmaHraHaT Kanust Kak OKHCIUTENb.

Baxneiine kiacchl HEOPraHWMYECKUX BelleCTB. ['eHeTHdeckas CBs3b MEXKIy Kiaccamu
HEOPraHMYECKUX coeAnHEeHU. Peakiinu nonnoro oomena. ['maponus. pH cpensr.

PactBopbl. CiocoObl BbhIpaskeHUsI KOJIMYECTBEHHOT'O COCTaBa pacTBOpA: MaccoBasi OIS
(mpolleHTHAsT KOHIICHTpaIys), MOJspHas KoHIeHTpanus. Kosutouanele pacTBOpbl. DddexT
Tunnang. Koarynsuus. Cunepesuc. Kommekcasie coenuuenus. CoctaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3zoBatenb, Juranabl. KoopanHannonHoe uyucio. HoMeHKIaTypa KOMITIEKCHBIX
COCTUHEHUN.

JdeMoHcTpanuu.

1. O6pa3ibl BEIIecTB MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHUSI.

2. Bosronka noja.

3. OnpeneneHune KUCIOTHOCTU CPeIbl IPU MOMOIIN UHANKATOPOB.

4. Dpdext Tunmans.

5. ObpazoBaHuEe KOMIIEKCHBIX COEIMHEHUN MEePEeX0HBIX METAJLIOB.

JlaGopaTopHble ONBITHI.

1. Peakuiuu HOHHOTO OOMEHa.

2. CBoiicTBa KOJUIOUIHBIX PACTBOPOB.

3. I'unponus conen.

4. TlonyuyeHue U CBOMCTBA KOMIUIEKCHBIX COSIUHEHUH.

IIpakTuyeckasi padora Ne 1. BeinosiHeHHe 3KCIEPUMEHTANIBHBIX 33]1a4 10 TEME
«Peak1ioHHas CIIOCOOHOCTD BEIIECTB B PACTBOPAX».

Konrpoabsnas padora Nel no teme «OCHOBBI XUMUN.

Tema 2. OcHOBHBIE IOHATHSI OPTAHMYECKON XMMHUH

[Ipenmer oprannueckoit xumuu. OCOOEHHOCTHM OpPraHMYECKHUX BEIIECTB. 3JHAUYEHHUE
opraHnueckoil xuMuu. [IpudrHBI MHOT000pa3us OPraHMYECKUX BEIIECTB. YTJIEPOIHBIN CKeElerT,
€ro TUIBI: LUKJIWYECKHUE, auukindeckue. KapOonukinyeckue u reTepouKiIniyeckKie CKEJIeThl.
Bunbl cBsizeld B MOJEKyJlIaX OPraHUMYECKUX BELIECTB: OJIMHAPHBIE, JBOIHBIE, TpPOMHBIE.
W3MeHeHne s>HEpruM CBS3ed MEXJy aTOMaMM YTriepoja NpHU yBEIWYEHHHM KPAaTHOCTH CBSI3U.
HacplleHHbIe M HEHACHIIIEHHBIE COEIMHEHNS.

DNEeKTpOHHOE CTPOEHHWE M XUMHYECKHE CBS3M aroMa yriepoja. [ uOpuansanus
opbOuTanei, ee TUIBI U1 OPraHUYECKUX COEIMHEHUI: Sp3, spz, sp. ObpazoBaHue G- 1 T-CBA3CH B
MOJIEKYJIaX OPTaHUYECKUX COETNHEHUHN.

OCHOBHBIE TOJIOKEHHS CTPYKTYPHOW TEOPUHM OPraHUYECKUX COCOUHEHHH. XMMHUYECKOE
crpoenne. CtpykrypHas dopmyna. CTpyKTypHasi M MPOCTPAHCTBEHHas m3omepus. Mzomepus
yriaepogHoro — ckenmera.  M3omepuss  monoxkeHus.  MexknaccoBas  n3oMepus.  Bunsl
IIPOCTPAHCTBEHHOM m3omepuun. Onrtudeckas nzomepus. OnNTHUECKUE aHTUIONBI. XHUPaIbHOCTb.
XupanabHbIE U aXUPaTbHbIE MOJEKYIIbI.

['eomerpuueckas wu3zomepus (yuc-, mpanc-uzomepus). [omomorus. ['omorory.
I"'omonornyeckas pasHoCThb. ['oMoI0rn4eckue psabl.

OnektponHbie 3P dekTrl. CrocoOb! 3amuceil peakiuii B oprannueckoi xumun. Cxema u
ypaBHEHHE. YCIOBUs npoBeneHus peakiuil. Knaccudukamms peakmnuii opraHn4eckux BEIIEeCTB
[0 CTPYKTYPHOMY IIPHU3HAKY: 3aMelleHHe, IPUCOENHEHHE, OTIIEeIIeHHe. MeXaHU3Mbl peaKIHii.
CriocoObl  paspeiBa  CBA3M  yriaepoj-yriepoa. CBoOoJHBIE pajuKalibl, HYyKJIeopUiIbl U
AIIEKTPOPUIIBIL.



Krnaccudukanus opraHu4eckux BeIecTB U peakiuid. OCHOBHBIE KIIACCHI OPTraHUYECKHX
coenuHenuil. Knaccudukamuss opraHuyecKux COEAMHEHHH MO (YHKIMOHAJIBHBIM TpYIIIaM.
DJIEKTPOHHOE CTPOEHHE OPraHWYECKHUX BellecTB. B3anMHOe BIMSHHE aTOMOB U TPYIINT aTOMOB.
NunyktuBHBIE M Me3oMepHbId 3ddektol. [lpeacraBnenne o pe3onance. Homenkiartypa
OpraHMYEeCKUX BemiecTB. MexayHapoaHas (CHCTeMaThuecKas)) HOMEHKIIATypa OpraHUYECKHUX
BEILECTB, €€ NpUHUMUIbI. PannoHanpHas HoMeHKIaTypa. OKHUCIEHHWE U BOCCTAaHOBIICHHE B
OPraHUYEeCKON XUMHH.

Jdemoncrpauuu. 1. Mojenu opraHM4eCKux MOJIEKYI.

Tema 3. YrueBoaopoabl

A 1 x a H bl. CtpoeHue Monekynbl MeraHa. Ilonstue o koHpopmanmsx. OOmas
XapakTepuCTHKa Kiacca, (pU3MYecKHMe M XMMHUYECKHE CBOMCTBa (rOpeHHe, KaTaluTHYeCKOe
OKHUCJIEHHE, TaJIOTEHUPOBAHWE, HUTPOBAHUE, KPEKUHI, NHPOIK3). MexaHusM peakuuu
XJIOPUPOBaHMUsI MeTaHa. AnkaHbl B mpupoae. CHHTETHUECKHE CHOCOObI MOJYYEHUs AJKaHOB.
MeToap!l MOTy4eHUs alTKaHOB U3 aJKWITaJIOTeHU 0B (peakuus Biopia), 1ekapOoKkcuimpoBaHueM
cojel KapOOHOBBIX KHCIOT U 3JIEKTPOJIM30M pacTBOPOB cojied KapOOHOBBIX KHUCIIOT.
IIpuMeHeHne anKaHoB.

Iluk1o0ankaH bl OOmas xapakTepucTHKa Kiacca, pU3nuecKue cBoWCTBa. Bubl
nzomepuu. HampskeHHblE U HEHANpPsDKEHHBIE LUKIbl. XMMUYECKHE CBOMCTBA IUKJIONPOIAHA
(ropeHue, TUAPUPOBAHME, IPUCOEAMHEHHE TaJOr€HOB, TaJlOT€HOBOAOPOIOB, BOABI) U
LUKJIOreKcaHa (TopeHue, XJIopupoBaHue, HUTpoBanue). [lonyueHue nukiIoaJkaHOB U3 aJIKaHOB U
JUTaJIOT€HAJIKaHOB.

A 1 x e H b. OOmas xapakrepucTtuka kiacca. CTpoeHHE MOJIEKYJbl 3TUJICHA.
®duznyeckue CBOWCTBA AJIKEHOB. ['eomeTpuyeckas M30Mepusl aJIKEHOB. XUMHYECKHE CBOMCTBA
aJIKeHOB. Peakuuu npucoequHEHMs] MO0 KpPaTHOW CBSI3U — TUAPUPOBAHUE, TaJIOTE€HHPOBAHUE,
rujporajoreHupoBanue, rujaparanus. [IpaBuno MapKoBHUKOBa U €ro OOBSICHEHHE C TOYKU
3peHUs JJICKTPOHHOU Teopuu. B3ammojeiicTBie alkeHOB ¢ OPOMOM M XJIOPOM B Ta30BOi (ase
win Ha cBeTy. OKMCIIeHHEe aJIKeHOB (FOpeHne, OKUCICHUE KUCIOPOJOM B IIPUCYTCTBUM XJIOPHIA
najiaausi, moJ JeHCTBHEM cepedpa, OKHUCIEHHE TOpsSYMM IOJKHCIEHHBIM pPacTBOPOM
nepMaHraHata Kaiaus, okucieHue no Barumepy). [lomumepuzanus. I[lonyyeHue ankeHOB u3
AJIKaHOB, AJKWJITAJIOT€HUIOB U JUrajioreHankaHoB. [IpuMeHenne aTuieHa u nponusieHa.

A nx anue H bl Knaccudukanus aueHoBbIX yrieBoaopoaoB. ConpsykeHHbIE TUEHBI.
®dusnyeckue M XMMHUYECKHE CBOWCTBA TWBHMHWIA WU W3ompeHa. 1,2- u 1,4-mpucoenuHeHue.
[Momumepuzanus. Kayayku. Bynkanuszamus kayuykoB. Pesuna u 36ouut. CunTe3 OyraaueHa us3
OyTaHa 1 3TaHOJA.

A 1 x 1 H bl. O6mmas xapakrepuctuka. CTpoeHue MoJsieKybl aneruieHa. duznyeckue u
XUMHYECKHE CBOMCTBA QJKMHOB. Peakuuu NpucOeIMHEHUs TajoreHoB, rajloreHOBOJAOPOJIOB,
Boabl. ['mapupoBanme. Tpumepuzauus W AuMepu3auus auneTwieHa. KucioTHele CBOMCTBa
QJKUHOB C KOHIIEBOM TpPOWHON CBsi3bt0. Anertunuapl. OKUCIEHHE aTKHUHOB pPacTBOPOM
nepmaHraHara kanus. [Ipumenenue anermneHa. KapOuaHblii MeToa MONydeHHs aleTHIIEHA.
[Tuponu3z metana. CHUHTE3 aIKMHOB AJIKUJIMPOBAHUEM alleTUIIUIOB.

A p e H bl [lonsarue 06 apomaruunoctu. [IpaBuno Xiokkens. benzon — crpoenue
MOJIEKYJbI, (hu3nueckue cBoicTBa. I'omonoruueckuil psia Oensona. M3omepust nu3amenieHHbIX
OEH30JI0B Ha pUMepe KCUIIONIOB. Peakiiuu 3aMenieHns B O€H30JbHOM sijipe (TaloreHupoBaHue,
HUTPOBaHUE, aJKuiIupoBaHue). Peakuuum mpucoeauHeHus K OeH3ony (THAPUPOBaHUE,
xJiopupoBaHue Ha cBeTy). OcoOeHHOCTHM XUMHMM ankuiOeH3onoB. IlpaBuna opueHTanuu
3aMecTuTeNled B peakuusx 3amMenieHus. bpomupoBanue u HuTpoBaHue Toiyosa. OKHUCIIEHHE
IKUIOEH30JI0B PAaCTBOPOM IepMaHraHara kaiaus. ['anoreHupoBanue ankuiaOeH30510B B OOKOBYIO
uensb. Peakuusa Brop-

na—®uTTHra KaK MeToJ cHHTe3a ankui0eH3050B. CTUPOI KaKk MpUMEpP HENpeenbHOro
apoOMaTHYECKOTr0 COETUHEHUSI.



[IpypOAHBIEUNCTOYHUKUYTIEBOAOpPOLO B. [IpupoaHslil U NOMYyTHBIN
He(TsAHbIE Ta3bl, UX COCTaB, UcHoib30BaHue. HedTh kak cMech yriaeBonopoaos. IlepBuunast u
BTOpHUHAas nepepaboTka Hedtu. Pudpopmunr. Kamennslit yroms.

'eneTnueckasdscBA3bBMEXKAYPA3ZIUUYHBIMUKIACCAMUYTJIEBOIO
p o 1 o B. KauecTBeHHbIE peakiuy Ha HENIPEAEIbHbIE YIIIEBOJOPOIBI.

lanoreHonpoOu3BOAHBEYTIEBOJIOD OO0 B. Peakiiuu 3amenieHus
rajJloreHa Ha TUJIPOKCHUJ, HUTPOrpymnmy, LuaHorpynmy. JlelicTBUe Ha Trallor€HIIPOU3BOJIHBIE
BOJHOTO U CIUPTOBOTO pacTBopa mienouyr. CpaBHEHHE PEaKIMOHHOW CIHOCOOHOCTH aJIKWII-,
BUHWI-, (peHmIT- 1 OeH3MITaI0reHn 0B, Vcronb30BaHme rajJoreH MPOu3BOIHBIX B OBITY, TEXHUKE
nu B cuHrese. IloHarne o MarHMOpraHMYecKUx coeluHeHusX. llonydyeHue ajkaHOB
BOCCTAHOBJICHHEM

MOJIaJIKaHOB UOJJOBOJOPOJIOM. MacHutiopeanuieckue coeOUuHeHuUs.

JdeMoHcTpanuu.

1. BpomupoBaHue rekcaHa Ha CBETY.

2. 'openue mMeraHa, 3TUJIEHA, alleTUIICHA.

3. OTHouleHHE MeTaHa, ITHJIEHA, alleTWIeHa W OeH305la K pacTBOpaM IepMaHraHaTa
Kajust 1 OpOMHOI BoJIe.

4. OxucneHue Tojyoja pacTBOPOM IEPMAaHIaHATA KaJHsl.

5. IlomyyeHue 3TwieHA peakUUed OeruapaTalyyd 3TAaHOJIA, aleTHWIeHA —THUAPOIU30M
KapOua KajabIusl.

6. Ilonyuenue crupoia JenoauMepu3ael NoJUCTUPOIa U UCIIBITAHUE €r0 OTHOLICHUS
K pacTBOpY Il€pMaHraHaTa Kajiusl.

JlabopaTopuble onbIThl. COoCTaBJICHHE MOJCIICH MOJIEKYJ alKaHOB. B3ammoneiicTBue
ankaHoB ¢ OpomoM. CocTaBieHHEe MOJIENe MOJIEKYJ HeTIPEAECTbHBIX COSTUHEHHH.

IIpakTuyeckasi padora Ne 2. CocraBieHrue MOJCIICH MOJIEKYJT YTJIEBOIOPOIOB.

IIpakTuyeckasi padora Ne 3. [losrydeHue 3TUIICHA U ONBITHI C HUM.

KountpoabsHnas padora Ne 2 o teme «YTIeBOAOPOIBI».

Tema 4. Kuciopoacoaep:xamye oprannyeckne coeinHeHus!

C 1 u p T b1. HoMeHnkiiatypa u uzomepusi ciupToB. TOKCHYECKOE JIEWCTBUE HA OPraHU3M
MeTaHoJIa U dTaHosa. Dusndyeckre CBOMCTBA NMPEACIIBHBIX OJHOATOMHBIX CIIUPTOB. XUMUYECKHE
CBOICTBa CMUPTOB (KHUCIOTHBIE CBOWCTBA, PEAKIIMM 3aMEIIEHUS TUIPOKCUIBHOW TpyMIbl Ha
rajJjioreH, MEXMOJEKYIsIpHas W BHYTPHUMOJEKYJSIDHAs JETUApPATALNS, OKHCICHHE, PEaKkUnu
YIIEBOJOPOAHOTO paaukana). ANKoronsTel. [waponus, ankuianpoBaHHe (CHHTE3 MPOCTHIX
a¢upoB 1o BumibsiMcony). IIpoMbIluieHHBI CHHTE3 MeETaHOJa. MHOTOATOMHBIE CHUPTHL.
OTUJICHTIINKONb U TJIHUIEPUH, UX (U3NYECKUE U XUMHUYecKHe cBoiicTBa. CHHTE3 TUOKCaHa U3
TUWIECHITMKONA. TOKCMYHOCTh HSTWiIEHIMKoNs. KadecTBeHHass peakuuss Ha MHOTOaTOMHBIE
criupthl. [IpocThie >upbl Kak HU30MEpHl MpeleIbHBIX OJHOATOMHBIX CIUPTOB. CpaBHEHHE HUX
Gu3NYECKUX M XUMHUYECKHX CBOMICTB cO cnupTaMu. Peakius pacilerieHusi MpocThiX 3(UpOB
HOJ0BOJOPOIOM.

@ e H 0 1 bI. HomenkiaTypa u n3omepus. BzanmHoe BiIusiHUE TPy aTOMOB Ha IPUMEPE
¢denona. dusnueckue M XMMUYECKHE CBoicTBa (heHonma M Kpe3osioB. KucioTHble cBoOHCTBa
(GeHooB B CpaBHEHMM €O choupTamMu. Peakuuum 3amemieHus B OEH30JbHOM  KOJbIIE
(ramorenupoBaHue, HUTpoBaHue). OxucneHue ¢(eHonoB. KadecTBeHHBIE peakiuu Ha (HEeHOI.
[Tpumenenue denona.

KapOoHuUTBPHBECOEIHHEHH 5. DINEKTPOHHOE CTPOCHHE KapOOHMIHLHON
rpymnmbl. Anpaeruabl M KeToHbl. Dusmdeckne CBOWCTBA (opManbIeruaa, ameTalbIeruaa,
arnietoHa. [lonamue o Kemo-eHOAbHOU maymomepuu KapOoHUIbHbIX coeOuHenutl. Peaxiuu
MPUCOEANHEHUS BOJbI, CIHMPTOB, IIMAHOBOAOpOJA MW ruapocyibpurta HaTpus. CpaBHEHHE
PEaKIIMOHHON CHOCOOHOCTH albJIETHJI0B M KETOHOB B peaKIUsAX NpHcoenuHeHHs. Peakuun
3aMEIIEeHUs] aTOMOB BOJOpOJAa MpPH O-YIIEPOJHOM arToMme Ha rajoreH. llommmepunsanus
dopmanpaeruna u auneranpaeruna. Cummes cnupmoe 63aumooetcmeuem KapOOHUIbHbIX



coeounenuti ¢ peakmugom I punvsapa. OxucieHne KapOOHWIBHBIX coenuHeHHU. CpaBHEHHE
OKHCIICHHsI aJbJIETHJIOB U KETOHOB. BoccTaHOBiIeHHE KapOOHMIIBHBIX COECJUHEHUN B CIHMPTHI.
KauecTBeHHble peakluM Ha albAETUAHYI TIpynny. Peakyuu anv001bHO-KPOMOHOBOU
korOencayuu. OcoOeHHOCTH opMaIbe-

runa. Peakuus ¢popmanpaeruna ¢ GeHoIoM.

KapOGoHOBB €KHUCIOT Bl DIEKTPOHHOE CTPOCHUE KAPOOKCUIIBHOM TPYIIIbI.
["omMonoruyeckuii psi MpeieIbHbIX 0OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3NUECKHUEe CBOMCTBA
KapOOHOBBIX KHCJIOT Ha MpPUMEpPE MYpaBbHHOH, YKCYCHOH, NPOINMOHOBOW, NaJIbMUTHHOBOW U
CTEapUHOBOM KHCIOT. XHMMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT. KucioTrHble cBoMCTBa
(M3MEHEHHe OKPaCKU MHIMKATOPOB, PEaKLMH C aKTUBHBIMH METalIaMH, OCHOBHBIMU OKCHJAaMH,
OCHOBAHUSAMH, COJsIMH). M3MeHeHHe cuibl KapOOHOBBIX KHUCJIOT INPH BBEAECHUHM JOHOPHBIX U
aKUEeNTOPHBIX 3amectuTeneil. B3aumoneilicTBre KapOOHOBBIX KHCIOT CO CHUpPTaMM (peakLus
srepudukanun). ['amoreHnpoBaHue KapOOHOBBIX KHCIOT B O0KoByI0 Iemnb. OcobeHHoCTH
MYpaBbMHON KHCIOTHL. BakHeiline mnpeacTaBUTENM Kiacca KapOOHOBBIX KHUCIOT U HX
npuMeHeHue. lloydeHne MypaBbMHOM M YKCYCHOM KHUCJIOT B IPOMBIIIIEHHOCTH. Brlcmiue
KapOoHOBble KHcHOThL. IllaBeneBas KucinoTa Kak IPEICTaBUTENb JUKApOOHOBBIX KHCIOT.
[IpencraBnenune O HENpeACIbHBIX U aPOMATUUECKHX KHCIOTaX. OCOOEHHOCTH MX CTPOCHHS U
CBOWCTB. 3HaueHHe KapOOHOBBIX KUCIIOT.

OyHKIMOHATBbHBENPOU3IBOAHBEKapOOHOBH XKHC IO T. [lomyueHue
XJIOPAHTUAPUAOB M aAHTUAPUAOB KHCIOT, UX Tuaponus. [lomyueHue CloxHBIX 3(QUPOB ¢
UCTIOJIB30BAaHUEM XJIOPAHTHIPHUIOB M AHTHUAPUAOB KUCIOT. ClokHBIE 3(UPBI KaK H30MEPHI
KapOOHOBBIX KHCIOT. CpaBHEeHUE (PU3MUYECKUX CBOIMCTB M PEAKLIMOHHOM CIIOCOOHOCTH CJIOKHBIX
3(pHUPOB U U30MEPHBIX UM KapOOHOBBIX KHCIOT. [ Maposin3 ciokHBIX 3¢upoB. CHHTE3 CIOKHBIX
3¢upoB penonoB. CioxHble F3pUpbl HeopraHudeckux kuciaor. Hurpormuuepun. Amuasl. Conu
KapOOHOBBIX KHCJIOT, WX TEPMHUYECKOE pa3IOKeHHEe B MPHCYTCTBUU mienoud. CuHTe3
KapOOHMJIbHBIX COEMHEHUN pa3ioKeHUEM KallbIIUEBbIX COJIEH KapOOHOBBIX KUCIIOT.

JdemoHncTpanmu.

1. B3aumozeicTBie HaTpUsl C 3TAaHOJIOM.

. OkucneHue 3TaHoIa OKCUJIOM MEJTH.

. 'openue sTanona.

. B3aumogeiictBue mpem-0yTUioBoro CnupTa ¢ COJISTHON KUCIOTOM.
. KauecTBeHHast peakuiisi HA MHOTOAaTOMHBIE CITUPTHI.

. KauecTBeHHble peakiiuu Ha (HEHOIIBI.

. Onpenienenue anbAeruioB IPpH MOMOIIY KaYECTBEHHBIX PEaKIUi.

. Okucnenue aapAeru0B IEPMAHTaHATOM KaJIusl.

. Ilony4yeHune cnoxHbIX 3(hUpPOB.

JlaGopaTopHble ONBITHI.

5. CBolicTBa 3THJIOBOTO CIIUPTA.

6. CBolicTBa IIULEPUHA.

7. CBoiicTBa eHona. KauecTBeHHbIE peakiiMy Ha (PEHOJIBI.

8. CpoiicTBa popmannHa.

9. CBolicTBa yKCYCHOM KUCIJIOTBI.

10. Conu kapOOHOBBIX KUCIIOT.

IIpakTunuyeckas padora Ne 4. [lonydyenue OpomdTaHa.

IIpakTuyeckas padora Ne 5. [Toryuenue aneroHa.

IIpakTnyeckas padora Ne 6. [lonydueHne yKCyCHON KUCIIOTHI.

IIpakTuyeckas padora Ne 7. [Toryuenue sTuianerara.

IIpakTnyeckas padora Ne 8. PemeHue -SKCIEpUMEHTANBHBIX 3a7ad IO TEMeE
«Kucnopoacoaepxaiiye opraHuuecKie BEIIeCTBay.

KonTtpoabsnas padora Ne3 no reme «Kucnopozacoaepskaiiye opraHi4eCcKie BELLECTBA.

O 00 31N L B W

Tema 5. A30T- u cepocoaep:xanue coeNHEHUs



Humpocoeounenus. OnexkmponHoe cmpoeHue HUMpO2Pynnbl. Honyuenue
HUmMpocoeourenuil. B3pvleuamoie eewecmaa.

A M u H bl. U3omepus amunoB. IlepBuuHbIe, BTOpPUYHBIE U TPETUYHBIC AMMHBI.
®u3nyecKue CBOMCTBA MPOCTEHIIMX aMUHOB. AMHUHBI KakK OpraHudeckue ocHoBaHus. Coin
ATKAJIAMMOHUS. AJIKUIMPOBAHME W AallWJIMPOBAHHE aMUHOB. Peakiinu aMUHOB C a30THCTOM
KUCJIOTOM. ApoMaTH4YeCKHe aMUHbl. AHWIMH. B3anMHOE BIMsSHUE TPYIN aTOMOB B MOJIEKYJIE
aHWIMHA. XUMHYECKHE CBOWCTBA aHWIMHA (OCHOBHBIC CBOICTBA, pPEAKUUU 3aMEIICHUS B
apoMaTH4ecKOe sIIPO, OKHUCIECHUE, ayunuposanue). Juazocoedunenus. TloydeHrne aMUHOB U3
cnupToB U HuUTpocoeauHeHui. Ilpumenenue anunmuHa. CepoOpraHMYECKUE COEAUHEHMS.
[IpencraBnenre o cepooOpraHUyYecKuX coeAuHEHHSIX. OCOOCHHOCTH WX CTPOCHUS U CBOMCTB.
3HavYeHHE CEPOOPTraHUYECKUX COCTUHEHHM.

I'eTeponukibl @ypaH U NUPPOI KaK MPEACTABUTENM MATUUIICHHBIX T€TEPOIIMKIIOB.
DJIEKTPOHHOE CTPOEHUE MOJIeKYJbl nuppojia. Kucnorueie cBoiictBa nuppoda. [lupuann kak
MPEJCTaBUTENb IIECTUUICHHBIX T€TEPOLUMKIOB. DJIEKTPOHHOE CTPOCHHE MOJICKYJIbl MUPUJIMHA.
OcHOBHbIE CBOMCTBA MUPUJIMHA, PEAKIIUU 3aMEIICHUs ¢ apoMaTHieckuM sajpom. [IpencraBnenue
00 uMHIa30I1e, TUPUAUHE, TyPUHE, TYPHHOBBIX U TUPUMHUINHOBBIX OCHOBAHHSX.

JdemoHcTpanmu.

1. OcHOBHEBIE CBOMCTBA aMUHOB.

2. KayecTBeHHbIE peaKkIIuy HA aHUJIUH.

3. AHUJIMHOBBIC KPaCUTEH.

4. O0Opa31bl TeTePOIUKINYECKUX COSAMHEHUM.

JlaGoparopHble onbIThl. KauecTBEHHbBIC pEaKIIMM HA aHUJIUH.

IIpakTnueckas paGora Ne9. Pemenue »sKCHEepUMEHTalIbHBIX 33Jad 10 TEMeE
«A3oTcoaepxKale OpraHudecKre BeIecTBay.

Tema 6. BuoJiornyecku aKTUBHBIE BelECTBA

XKu p bl Kak ciokHBIe d(DUPHI TIUIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. OMBUICHUE
#UpoB. ['maporenuzanust xupoB. Mbljia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT.

Y rueB o nbl. MoHO- u aucaxapuapl. OyHKIMM YyriIeBOIOB. bronornueckas poib
yrieBoAoB. Iroko3a — ¢u3nyeckue CBOWCTBA, JIMHEHHAs W LuKiIMyeckass Gopmbl. Peakuun
[JIIOKO3bl  (OKHUCJIEHME Aa30THOM KHCJIOTOM, BOCCTAaHOBJIEHHWE B IIECTHATOMHBIA CIIHPT),
KAuECTBEHHBIE PEaKLMU Ha INIIOKO3y. bpoxeHue rimoko3sl. PpykTo3a Kak M30MEp INIIOKO3BL
Pu6o3a u nezokcupudosa. [lonsamue o enuko3uoax.

O ucaxapu asl. Caxapo3a Kak NpeJCTaBUTENb HEBOCCTAHABINBAIOLINX JUCAXapPUIOB.
Manvmosa u naxkmosa, yennobuosza. I'naponus nucaxapunon. [lonmydeHue caxapa u3 caxapHou
CBEKJIBI.

[Tonwucaxapugas. Kpaxman, riukoren, uemonos3a. KauectBeHHass peakuus Ha
Kpaxmail. ['maponns nonmcaxapuaos.

HyxneumnoBslekucuiaoTsl. Hykneosnnsl. Hykneoruasl. HykiienHoBe KUCIOTBI
kak npupoansie noaumepsl. Crpoerne JJHK u PHK. I'naponu3 HyKJIEHHOBBIX KUCIIOT.

A MHUHOKIUCIOT B Kak aMoTepHble COeqUHEHHs. Peakuuu ¢ KuCIoTaMu U
ocHoBaHuAMHU. OOpa3oBanue cnoxHbIX 3¢upoB. Ilentuapl. IlenTunHas cBs3b. AMHIHBIN
XapaxkTep NeNTUAHON CBA3U. ['maponu3 nentuaos. benku. IlepBuunas, BTopuyHas U TpeTUYHAs
CTPYKTYpbI OesikoB. KauecTBeHHbIE peakiiuy Ha OeNKu.

JdemoHcTpanmu.

1. PacTBOpUMOCTB YIJIEBOAOB B BOJAE U ATAHOJIE.

2. KayecTBEeHHBIE peakuy Ha TIIIOKO3Y.

3. O0pa3ipl aMUHOKHCIIOT.

JlaGopaTopHsbie onbIThl. 11. CBolicTBa rmroKk03bl. KauecTBeHHas peakius Ha TIIFOKO3Y.
Omnpeznenenue Kkpaxmaia B IpoayKTax nutanus. 12. [[BeTHble peakiyy OenKoB.

KoutpoabsHasa padora Ne 4 o teme «A30Tcojaep amiiue U OMOJIOTHYECKH aKTHUBHBIE
OpraHMYECKHE BEUIECTBAY.



Tema 7. BbicOKOMOJIEKYJISIPHbIE COeTUHEHUS

[lonsTe O BBICOKOMOJEKYJSAPHBIX BellecTBax. [lonumepusanus M NOJUKOHICHCALUS
KaK METOJbl CO3/IaHUsl MOJIUMEPOB. JnacroMmepbl. [IpUpOaHBIA U CHUHTETHYECKHH Kaydyk.
Cononumepusanus. CoBpeMEHHbIE IJIACTUKU (TOJIMATUJIEH, IOJMIIPONUIIEH, MOJIMCTUPOII,
MNOJIMBUHWIIXJIOPUA,  (TOpoIuiacT, MOJIMATUICHTepedTaNIaT, aKpui-0yTaaueH-CTUPOIbHBIN
IUTACTHK, oukapOoHatsl). [IpupoaHbie 1 cHHTETHYECKHE BOJIOKHA (0030D).

JemoncTpanuu. 1. O6pasns! miactukoB. 2. Komnekuus BomokoH. 3. [TonukonaeHcarus
ATUJICHIJIUKOJIA C Tepe(TaneBoil KUCIOTOM.

JlaGoparopHbie onbIThI. 13. OTHONIEHWE CUHTETUYECKUX BOJIOKOH K PacTBOpaM KUCIOT
U ICJI0YEH.

IpakTnyeckas padora Ne 10. PacniozHaBaHu€e TIaCTUKOB.

IIpakTnyeckas padora Ne 11. Pacnio3HaBaHu€e BOJIOKOH.

11 kaacc (3 yaca B Heaes10, Bcero 102 yaca)

Tema 1. Hemerasisbl

KnaccudukanmussHEeoOpraHum4uYeCKH X BeEIIeECTB. DIEMEHThl METAIUIBI U
HEMeETaJUIbl U UX Nnojoxxkenue B [lepuoauueckoit cucreme.

B o 1 o p o n. [onydenue, puznueckne u XUMUICCKUE CBOMCTBA (PEAKIIUU C METAIAMHU
U HEMeTaJUIaMU, BOCCTAaHOBJICHHE OKCUIOB U coiiei). ['unpuabl. TOMIMBHbIE 3JIEMEHTHI.

I'anor e n bl O0was xapakrepuctuka noArpymnmnsl. Gusndeckue cBOMCTBA MPOCTHIX
BEILECTB. 3AKOHOMEPHOCTH U3MEHEHHUS OKUCIUTEIbHOM aKTUBHOCTH T'aJIOTEHOB B COOTBETCTBUU
C UX IOJIOKEHUEM B Iepuoaudeckor tadmuue. Ilopsaok BHITECHEHMS TalOr€HOB U3 PacTBOPOB
ranorennoB. OcoOeHHOCTH XUMUU (TOpa. XJIOp — TOIy4eHHE B MPOMBILIUIEHHOCTH U
naboparopuy, peakluuu ¢ MeTalylaMd M HeMeTaiiamu. BsaumopeiicTBue Xxjopa ¢ BOAOH u
pacTBopamu 1ienodeil. Kucnopoansie coequuenus xiaopa. [ MmoxinopuTel, XJI0paT U MepxJioparsl
KaK TUNHUYHbIe okuciutenu. OcoOeHHOCTH XUMHM OpoMma M uozaa. KauecTBeHHasi peakuus Ha
von. 'anoreHoBso-

JI0pPO/JIbl — IOJIyYE€HUE, KUCIOTHBIE U BOCCTAHOBUTEINIbHBIE cBOMCTBA. CoJIsiHask KUCII0Ta U
ee conu. KauecTBeHHbIE peakliMKi Ha rajlOreHu/-UOHBI.

DnNeMEeHTBHHNOATrPYNMNBIKHUCITODP O Aa. OOuas xapakTepucTUKa NOATPYIIIbI.
®duznyeckue CBOKWCTBA MPOCTHIX BemecTB. O30H Kak alyIoTpoIHas MoAU(pUKAIHS KUCIOPOJa.
[Tonyuenue o30Ha. O30H kak oxucaurenb. [lo3uTuBHas W HeraTUBHAs poJib 030HA B
OKpyXxaromien cpene. CpaBHEHHE CBOMCTB 030Ha M KHCIIOpoAa. Bora u nepokcuy Bogopoa Kak
BOJIOPOJIHBIE COEAMHEHUs KHUCIOpoJa — CpaBHeHHME cCBoMcTB. Ilepokcua Bomopojga Kak
OKUCIIUTENb U BOCCTA-

HoBuTelnb. [lepokcuapl Metanos. Cepa. Amnorponus cepsl. Dusndeckre 1 XMMUYECKHE
CBOICTBa cephl (B3aMMOJCHCTBHE C MeTajllaMH, KHUCIOPOJIOM, BOJOPOJIOM, pacTBOpaMHU
miesnoued, KUcIoTaMu-okuciurensimMu). CepoBojopo]y — MONY4YeHHE, KHUCIOTHbIE U
BOCCTaHOBUTENbHbIE CcBOMCTBA. Cynbduabl. CepHUCTBIH Ta3 Kak KHUCIOTHBIA OKCHJI.
OkuCIUTENbHBIE U BOCCTAHOBHUTENIBHBIE CBOMCTBAa CEpHUCTOrO rasza. [lomydeHue cepHUCTOTO
ra3a B MPOMBIIUIEHHOCTH U JNaboparopun. CepHuctas kuciaora u ee conu. CepHbI aHTHIPHI.
CepHas kucnora. CBOMCTBa KOHIIEHTPUPOBAHHON U pa30aBICHHON CepHOUN KHUCIOTHI. JleiicTBre
KOHIIEHTPUPOBAHHON CEpPHON KHCIOTHI Ha caxap, MeETaJUIbl, HEMETaUIbl, CYIb(pUIbIL.
Tepmuueckasi ycroiiunBocTh Cyib(haToB. KauecTBeHHas: peakiys Ha CEpHYIO KUCIOTY U €€ COJIH.
Tuocepnas kucioma u muocynosghamol.

A30THUEerocoegHuHeHHu . DJIeMeHThl NoArpynisl a30Ta. O011as XapakTepucTUKa
noarpynnsl. PuznyecKkue CBOMCTBA NPOCTBIX BemecTB. (CTpoeHMe MOJIEKYJbl —a30Ta.
du3nyeckue M XUMHYECKHME CBOMCTBa as3oTa. [losiydeHue a3oTa B NPOMBIIUICHHOCTH U
naboparopuu. Hutpuael. AMMuUak — ero mojydyeHue, (pu3udyeckue ¥ XUMHUYECKHE CBOWCTBA.
OcHoBHbIE CBOICTBa BOAHBIX pacTBOpoB aMmmuaka. Conu aMmMmoHus. [loBenenue coneit aMMOHUS
NpU HarpeBaHuM. AMMMAK Kak BoccTaHOBUTENb. lIpumeHenme ammmaka. OKcuabl a3oTa, UX



nonyyenue u cBoiictBa. Oxcupg azora(l). Oxucnenue okcuaa azota(ll) xkucnopomom.
Humepuzanus oxkcuaa azora(lV). Azorucras kuciora u ee coid. HUTpUTHI KaK OKHCIUTETH U
BOCCTAQHOBUTENIM. A30THas KHUCIOTa — (U3NYECKHEe M XHUMHYECKHE CBOWMCTBA, IOJIyYCHHE.
OTHolleHHE a30THOM KHUCJIOTHI K MeTaulaM U HeMeTallaM. 3aBHUCHUMOCTh IMPOAYKTa
BOCCTAHOBJIEHMSI a30THOM KHCJIOTHl OT AKTUBHOCTHM METAUIa M KOHLIEHTPAllMU KHUCIIOTHI.
TepMuyeckasi ycTOMUMBOCTh HUTPATOB.

D®ocpopuerocoenuueHHu g Amnorponus Gochopa. XuMHUECKUE CBOHCTBA
dochopa (peakuuu C KUCIOPOJOM, TaJOr€HAMM, METa/NIaMHU, CJIOXHBIMUA BeElECTBAMU-
OKHCIUTENsIMH, Inenodyamu). llomydyenune um mpumenenue Gocdopa. DochopHblil aHTHAPHUI.
Optodochopnas u MeradochopHas KHUCIOTHI M UX conu. KauecTBeHHas peakiusi Ha
oprodocharel. Paznosicenue opmoghocghopnoii  kuciomol. Ilupogocghopnas rucroma u
nupogocpamoi. Pochuasr. Pochun. Xropuowvt ghocghopa. Oxcuo gocgopa(lll), pocgopucmasn
KUCTIOma u ee Colu.

Y ruaep o a Amnorponus yriepoaa. CpaBHEHHE CTPOCHHS M CBOWCTB rpadura M
anMasza. OymsepeH kak HOBas MoJieKyIsipHas (hopma yriepoaa. ['paden kak MOHOCIOM rpaduTa.
VYriepoaHple HAHOTPYOKH. YTOJb. AKTHUBHPOBAHHBIM yroyib. ApcopOrus. XuUMHUYECKHE
cBorictBa yrus. Kapouasl. ['maponu3 kapOupa kanbiuss W kapOuga amoMmuaus. KapOumis
MEPEeXO/IHbIX METAJUIOB KakK CBepXmpouHble Matepuanbl. Oxcuabl yriaepoga. OOpazoBaHue
yrapHoOro ra3a IpH HENOJHOM CTOpPaHMU YIJIA. YTOJIb M yrapHbli ra3 Kak BOCCTaHOBUTEIIU.
Peakuus yrapuoro rasa c pacruiaBam menodeit. Cunte3 GopMHaTOB U OKCANaTOB. Y TIIEKUCIbII
ra3. YroJyibHas KucjaoTa u ee coiu. [loBeenne cpefHUX U KUCIbIX KapOOHATOB MpU HArpeBaHUU.

K p e m v u #ii. CoiicTBa mpocToro BemiecTBa. Peakiuu ¢ XJIOpoM, KHUCIOPOIOM,
pacTBopamu 1ienoueld. OKcHJ KpeMHHUs B IpPHUpOJEe U TeXHUKe. KpeMHueBble KUCIOTBI M HX
conu. ['maponu3 cunmkatoB. CuilaH — BOJIOPOAHOE COSAMHEHHE KPEMHUSI.

b o p. Oxcup 6opa. bopHas kucnora u ee coym. bypa.

Jemoncrpanuu. 1. ['openue Bogopona. 2. Ilomyuenue xmopa (ombeIT B mpoOupke). 3.
OmnbiTel ¢ OpoMHOU BOAOW. 4. OKUCIUTENIBHBIE CBOMCTBA PacTBOpa THIOXJIOPUTA HATpHUS. 5.
[InaBnenue cepnl. 6. I'opeHue cepbl B kuciopoje. 7. B3aumopeicTBue xeneza ¢ cepou. 8.
[lopenune cepoBomopona. 9. Ocaxnenme cynbpunos. 10. CpoiictBa cepuHucrtoro raza. 11.
JleiicTBre KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHI Ha Menb M caxaposy. 12. PactBopenue
ammuaka B Bojie. 13. OcHoBHBIE CBOICTBa pacTBOpa aMmMmuaka. 14. Karanutuueckoe okucieHue
ammuaka. 15. [Tomyuenue okcuna azora(ll) u ero okucinenue Ha Bo3ayxe. 16. [leiictBue a3oTHOM
KHCJIOTHI Ha Menb. 17. T'openue dochopa B kucnopoae. 18. [Ipespamienue kpacuoro docdopa B
Oenblit M ero cBedyeHue B TeMHoTe. 19. BaaumoneiictBue ¢gocdopHoro anruapuna ¢ sogoi. 20.
OO6pa3ubl rpaduta, anmasa, kpemHus. 21. T'openue yrapHoro rasza. 22. TyiieHue mjiaMeHu
YIIIEKUCIBIM Ta30M. 23. Pa3noxenue Mpamopa.

JlabopaTopuble onbIThl. 1. Ilomydyenwe xyopa W H3y4eHHE €ro CBOWCTB. 2.
O3HakoMJIEHHE CO CBOMCTBAMHM XJIOpCOZAEpKalMX oTOenuBareneld. KauecTBeHHas peakius Ha
raioreHua-uoHbl. 3. CBolicTBa Opoma, Moja W uX cojiedd. Paznoxkenue mepokcuaa BOJOpOJA.
Oxucnenne oaua-nOHOB IIEPOKCUIOM BOIOPOAA B KUCIIOH cpene. 4. M3ydeHue cBONCTB CEpHOI
KHUCJIOTHI U ee cojiei. 5. M3yueHue CBOMCTB BOAHOTO pacTBopa ammuaka. 6. CBoiicTBa coiei
ammoHus. KauectBenHas peakuus Ha pocdar-uoH. 7. KauecTBeHHas peakius Ha KapOOHAT-HOH.
Pasnoxenne ruapokapOonara Hatpusl. 8. McnblTaHue pacTBOpa CUIMKaTa HATPUS UHAUKATOPOM.
9. O3HakoMJIeHHE C 00pa3aMy MPUPOIHBIX CHIIMKATOB.

IIpakTuyeckas padora Nel. [Tonyuenue Bogopoaa.

IIpakTnyeckas padora Ne 2. [TonydyeHue XJ10poBOIOPOA U COJITHON KUCIIOTHI.

IIpakTuyeckas padora Ne 3. [TosrydyeHne ammuaka M U3y4e€HHE €ro CBOWCTB.

IIpakTnueckas padora Ne4. [lonyyeHue yriaekuciaoro rasa.

IIpakTuyeckass padora Ne 5. BrINOJIHEHHME SKCHEPUMEHTAIBHBIX 337a4 10 TEME
«Hemeramnby.

KonTtpoabnas pa6ora Nel o reme «Hemeramibiy.



Tema 2. Metanbl

ObmuitobO30pAaeMeHTOB—MeETaJao B. CBoiCTBAa MPOCTHIX BEIIECTB-
MeTayuIoB. MeTajuinueckue Kpucraumueckue pemerkd. CrutaBbl. XapakTepUCTHKa HambOoee
M3BECTHBIX CIUIaBOB. [loslyueHne u npuMeHeHne METAIIIOB.

HlemouyHB €METaJJ bl— 0O0IAas XapaKTEPUCTUKA MOATPYIIIBI, XapaKTepHbIE
peakuuu Hatpus U Kanusa. CBOWCTBA IIEJIIOYHBIX METAJIOB. [lonyyeHue 1ienouHbIX METauloB.
Copna u enxuit

HaTp — BaKHEHIIME COEQUHEHUs HaTpus. bepwiuii, MarHuii, HIEI0YHO3EMEJIbHbIE
MeTayuibl. MarHuii M KajplMid, WX O00Inas XapaKTepHUCTUKa Ha OCHOBE TIIOJIOKEHUS B
[lepuonnueckoit cucreme snemeHToB [l. M. MenaeneeBa u crpoenuss atomoB. [lomyuenue,
¢u3nueckue M XMMHUYECKHME CBOWCTBA, NMPUMEHEHHE MAarHus, KalblUsi U MX COCJUHECHUH.
AMdoTepHOCTh OKCcHIa U TuApoKcuaa oepusuins. JKecTKocTh BOABI M CIIOCOOBI €€ YCTPaHEHHUS.
Oxpacka I1aMeHHU COJIIMU IIEJIOYHBIX U I11E€JI0YHO3EMEIbHBIX METAJIJIOB.

A 110 M U H U . PacipocTpaneHHOCTh B Ipupoe, (pru3nueckue U XMuMHUUeCKHe CBONCTBA
(oTHOLIEHUE K KHUCIOPOJY, TaJlor€HaM, pacTBOpaM KHUCJIOT U ILIEI0YEH, allloOMOTEPMHUS).
AMdotepHocTh okcuaa U rumapokcunga amomunua. Conu amomunuda. [loaHoe pasnokeHue
BOJIOM COJIEH aJIOMUHUSL CO CJIa0BIMU JIByXOCHOBHBIMU KHCJIOTaMH. AJIIOMHUHAThl B TBEPIIOM
Buje U B pactBope. IIpumenenue amomuHus. CoeouHeHus amOMUHUL 6 HUSWUX CMENneHsX
OKUCTIeHUS.

OnoBowucBUH e 1. Pu3NYECKUe U XUMUYECKUE CBOMCTBA (PEaKIMK C KHCIOPOAOM,
kuciotamu), npumenenue. Conu onoa(ll) u ceunna(ll). CBUHIIOBBIN aKKyMYJISITOD.

MeTtTanasno0OO0OUYHBXOOAT pY O OcoOeHHOCTH CTPOSHUS aTOMOB
NEPEXO/IHBIX METAJIJIOB.

X p o M. dusznveckre CBONCTBA, XUMUYECKHE CBOMCTBA (OTHOIICHHE K BOASHOMY Iapy,
KHUCIIOpOZly, XJIOpY, pacTBopaM KHCIOT). V3MeHeHHe OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX U
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THJIPOKCHIOB XpOMa C POCTOM CTEHNEHU OKHCICHUS.
Amoporepnbie cBoiicTBa okcuga U ruapokcuna xpoma(lll). Oxkwucnenue comneit xpoma(Ill) B
XpoMartbl. B3aumHble Nepexonpl XpoOMaTOB M JIUXPOMATOB. XpoMaTbl M AUXPOMAThl Kak
OKHUCJIUTEIH.

Ma praHen— ¢usnyeckue U XUMUYECKUE CBOMCTBA (OTHOIIEHHE K KUCIOPOIY,
xJ0py, pactBopam kuciot). Okcua mapranna(IV) kak okucnurens u karanuzarop. [lepmanranar
KaJlus Kak

okucnutenb. Maneanam(VI1) xanus u e2o ceoticmsa.

X e 1 e 3 0. Haxoxzaenue B npupoze. 3HaUCHHE jKeJle3a JUIsl OpraHu3Ma 4YesIOBEeKa.
®dusnueckue cBoiicTBa kere3a. CIIaBbl JKeje3a ¢ YIJIepoJaoM. XHMHUYECKHE CBOMCTBA Keje3a
(B3aMMOJIEHCTBUE C KHUCIOPOJIOM, XJIOPOM, CEpOH, yIiieM, KHUCIOTaMH, PacTBOpaMH Cojei).
CpaBHEHUE KHUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB TMJIPOKCHJIA
xene3a(ll) u ruapokcuna xeneza(Ill). Conu xenesa(Il) u sxeneza(Ill). Meroas! nepeBona coneit
xkene3a(ll) B

comu kene3a(lll) m obpatHo. OxuciautenvHble CcBoOWcTBa coenuHeHuit >xeneza(lll) B
peakuusx C BOCCTAaHOBUTENIAMM (MOAMIOM, Meapio). lluaHuaHble KOMIUIEKCHI Kele3a.
KauectBennslie peakiuu Ha nonsl xxemne3a(ll) u (II).

Me 1 ». Haxoxaenue B mpupomge. Pusznueckne M XHMHYECKHE CBOWMCTBA
(B3aMMO/IEHCTBHE C KUCIOPOJOM, XJIOPOM, Cepoil, kucmoramu-okucautesnsimu). Comu meau(Il).
Mennbiit  kynopoc. Ammuakatel Menu(l) u  wmenu(Il). Ilomyuenme okcuma wmeau(l)
BoccTaHOBJIeHUEM ruapokcuaa meau(ll) rmoko3oi.

Cepe0po. Puznyeckue U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C CEPOH, XJIOPOM,
KHCIOTaMU-OKHcTuTe s IMu). OcakeHne OoKcujaa cepedpa Npu JIEHCTBMM IIEJIOYM Ha COJIU
cepebpa. AMMuakaThl cepedpa kak okuciauTenu. KadecTBeHHas peakiiys Ha HOHBI cepedpa.

3 010 T 0. Puznueckne U XMMUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C XJIOPOM, «L[apCKON
BO/IKOI». CrI0COOBI BBIJIEIEHUSI 30J10Ta U3 30JI0TOHOCHOW MOPO/IBI.



Il m # x. ®uznyeckue W XUMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C TaJIOT€HAMH,
KHCIJIOPOJIOM, CEpOH, pacTBOpaMH KHCJIOT U IeNiovei). AM(OTepHOCTh OKCHAA U THIAPOKCHIA
[MHKA.

P Ty T5. [IpencraBnenue o cBOCTBaX PTYTHU U €€ COSAMHEHUSIX.

JemoncTpauun. 1. Komnexumss meramioB. 2. Kosnekuuss MuHEpaioB U pya. 3.
Komneknusa «Amomunniiy. 4. Komnekuus «Kene3o u ero crassh» 5. BzauMoaelcTBue HaTpus €
BofioM. 6. OkpaimmBaHuE TJIAMEHU COJIIMH IIEJOYHBIX M IETOYHO3EMEJIbHBIX METAJJIOB. 7.
BzaumozeiictBue kanpiug ¢ Bonod. 8. IlmaBiaenue amromuuus. 9. BizauMonelcTBue afOMUHUS
co menoubto. 10. B3aumopeiicTBre Xpoma c CONSHOW KHCIOTOH 0e3 mocryma Bo3myxa. 11.
Ocaxnaenue ruapokcunaa xpoma(lll) u oxuciaenue ero mepokcuaom Boaopona. 12. B3zaumubie
IIepexXo0/ibl XpOMaToB U AuXpoMatoB. 13. Paznoxkenue nuxpomara aMmmoHus. 14. AmoMoTepMus.
15. Ocaxxnenne ruapokcuna xxenesa(lll) u okucnenue ero Ha Bozayxe. 16. Beigenenue cepedpa
U3 €ro COJEN JEUCTBUEM MEJIH.

JlaGoparopubie onbIThl. 10. OkxpammBaHue TUIAMEHU COCIUHEHUSMH NIEIOYHbBIX
MetauioB. 11. O3HakoMJIeHHE C MUHEpajlaMd W BAXKHEUIIMMH COCIUHEHHUSIMHU IIEJIOYHBIX
MetaiyioB. 12. CBoiCTBa COEAMHEHMM IIETOYHBIX MeTaioB. 13. OkxpaimivMBaHue IJIaMEHH
COJISIMH TIEJIOYHO3EMENbHBIX MeTaJIOB. 14. CBoiicTBa MarHus U ero coequnenuid. 15. CpoiicTBa
coenuHenni kaiaplusg. 16.Kectkocth Boapl. 17. B3auMozmelicTBUE alIOMHUHHS C KHUCIOTaMHU U
nienouamu. 18. AMdoTepHbie cBoicTBa ruapokcuaa amromMuaus. 19. Ceolicmea onosa, ceunya u
ux coeounenuti. 20. CoiicTBa coneid Xxpoma. 21. CBoiicTBa MapraHia U €ro COCIUHCHHH. 22.
N3yuyenune MmunepaiioB xenesa. 23. CBolicTBa xeine3a. KauecTBeHHbIE peakliMyi Ha HOHBI JKEJe3a.
[Toryuenue oxcuma meau(l). 24. CpoiicTBa mMenu, ee cIlaBoB M coenuHeHuil. 25. CBoiicTBa
[IUHKA U €r0 COSIUHECHUH.

IIpakTnueckas padora Ne6. IlomyueHue ropbkoil comu (ceMHBOJHOTO cylbdara
MarHusi).

IpakTuyeckast padora Ne 7. [lonyyeHue airoMOKaIueBbIX KBACILIOB.

IIpakTnueckas padora Ne8. BrinonHeHHe 53KCHEPUMEHTANIbHBIX 3a/lad 10 TEMeE
«MeTabl TIaBHBIX MOATPYIII.

IpakTuyeckasi padora Ne9. [Tonyuenue meaHOrO Kymopoca.

IpakTuyeckas padora Nel(. [Tonyuenue xene3Horo Kymnopoca.

IIpakTnueckas padora Ne 11. BrimonHeHHe SKCIEPUMEHTAJIbHBIX 3a7ad IO TeMe
«MeTtannbl MOOOYHBIX TOATPYIII.

KonTtpoabnas pa6ora Ne 2 no teme «MeTas».

Tema 3. CTpoenue atoma. XuMU4eCcKas CBs3b

CtpoenmueartoM a Hyxmae. M3oronsl. Tumsl pagumoakTuBHOTO pacmnana.
Tepmosinepublii cuHTe3. [lomydyeHue HOBBIX 3eMeHTOB. SnepHble peakuuu. CrpoeHue
ANIEKTPOHHBIX 00o0J0ueKk aroMoB. [IpencraBneHne o KBaHTOBOM MexaHuke. KBaHTOBBIE umcia.
Atomuble opbuTtanu. Paanyc aroma. DneKTpooTpULIaTEIbHOCTb.

XumMuueckKascBs3 b Bunsl xumndeckoi cBssu. KoBaseHTHas cBs3b U ee
XapaKTepUCTUKU (JIJIMHA CBSI3U, MOJSPHOCTH, IMOJIIPU3YEMOCTh, KpPaTHOCTh CBsi3M). MoHHas
CBsA3b. MeTamueckast CBs3b.

CtpoenuetrBep b XT e i Kpucraumyeckue u amopusie Tena. TUmsl
KPUCTAZIMYECKUX  PELIETOK METaNIOB M  HMOHHBIX COEAMHEHMH. MeXMOoneKyIspHbIe
B3auMOJIeicTBUsI. BogopoaHas cBs3b.

Jdemoncrpanuun. 1. Kpucrammueckue pemietku. 2. Moaenu MoJeKyil.

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH NMPOTEKAHNS XMMHYECKHUX peaKuui

TennoBolodpPpexkTXxuMuueckopeacxi U DHIOTEPMUUECKHE U
sK30TepMHuueckue peakuuu. 3akoH ['ecca. Temnora oOpa3oBaHUs BellecTBa. JHEPTHs CBS3U.
[Tonsitue 06 sHTanbnuu. Ilonstue 06 sHTponuu. BTopoil 3akoH TEpMOAMHAMHMKHU. DHEPTHUs
['n66ca 1 KpuTepun caMONpPOU3BOIBHOCTH XUMUYECKOM PeaKIiH.



CKOpPOCTHhXUMHUUYECKHUXPEaAaKIUUIHNHU ee 3aBUCUMOCTb OT IPUPOABI
pearupyromux BeEIECTB, KOHIEHTPALMM pPEareHTOB, TEMIEpaTyphbl, HAJIWYUSA KaTalu3aropa,
MJIOIIA M TTOBEPXHOCTU PEArupyroiux BEHIeCTB. 3aKOH jAecTByrommx macc. [Ipasuno Bant-
I'odpda. Tlonstme 00 dSHEPruM axKTUBAIMK MW 00 DSHEPreTHYECKOM Mpoduiie peakIuu.
I'oMOreHHslil ¥ reTeporeHHeli Karanus. [IpuMepsl KaTAIMTUYECKUX MPOLECCOB B TEXHUKE U B
JKUBBIX oprann3mMax. @epMeHThl Kak OHOJIOrHYeCKre KaTalu3aTophl.

OOpaTumMblepeaxnu . Xumuueckoe paBHoBecue. [Tpunuun Jle HlaTenbe.
Koncranra paBHOoBecus. PaBHoBecue B pactBopax. Koncrantel guccoumanuu. Pacuer pH
pPacTBOPOB CUJIBbHBIX KUCIOT U LIen04el. [Ipoussedenue pacmeopumocmu.

PanaktuBHOcCcTuUMETaaao B. [loHATHE 0 CTaHZAPTHOM 3IEKTPOIHOM
NOTEHLMAle M DJJICKTPOABMXKYIIEH cuile peakuuu. XHUMHYECKHE HMCTOYHUKM  TOKa:
rajbBaHUYECKHUE AJIEMEHTHI, aKKyMYJISATOPbI U TOIUIMBHBIE 3JIEMEHThI. DJIEKTPOJIN3 PACIIaBOB U
BOJIHBIX PaCTBOPOB 3JIEKTPOIUTOB. 3aKOHbI 21EKMPOIU3A.

JdemoncTpaumu. 1. DK30TepMHUYECKHE U SHIOTEPMHYECKUE XUMHUYECKHE PEAKIUH. 2.
TenuioBble ABJIEHUS IIPU PACTBOPEHUHU CEPHOM KUCIOTHl U AMMHUAYHOU CEIUTPBI. 3. 3aBUCHMOCTb
CKOPOCTH pEaKLUU OT IPHUPOAbI BEIIECTB HA IPUMEPE B3aAUMOJEHUCTBHS PACTBOPOB Pa3IMUYHBIX
KHCJIOT OJMHAKOBOW KOHIIEHTPAIlMM C OJIMHAKOBBIMH KycOYKaMu (TpaHyJlamH) IIMHKA U
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHuis, IIMHKA, KeJe3a) C PacTBOPOM COJISHOM
KUACIOTHL. 4. B3anMoneiicTBre pacTBOPOB CEPHOM KUCIOTHI C PACTBOPAMH THOCYJIb(paTa HATPHUs
pa3IMYHON KOHLEHTpaUuu U Temueparypsl. 5. PaznoxkeHue nepokcuja BOAOPOAA € MOMOIIBIO
HEOPraHMYECKUX KaTaJl3aTOPOB U MPUPOJHBIX OOBEKTOB, COJIEPKALINX KaTaasy.

JlabopaTopHble onbITbl. @DakTOpbl, BIUAIONIME HAa B3aUMOJCHCTBHE MeETaIa C
pacTBopamMu KUCJIOT. CMelleHue XMMHUYECKOTO0 PABHOBECHS IPHU YBEIWYEHUH KOHLEHTPALUU
peareHToB U NpoAyKToB.26. KaTanutuueckoe pasiioxkeHue NepoKcuaa Bo10poaa

IIpakTnueckas padora Nel2. CkopocTb XUMUYECKON PEAKIIHH.

I[MpakTnyeckas padora Nel3. XumMuueckoe paBHOBECHE.

KourpoasHnas padora Ne3. TeopeTrnueckne 0CHOBbI XUMUH.

Tema S. XumMn4yeckasi TeXHOJIOTHSA

OcCcHOBHBENpPUHUUNBXUMUUYECKONUTEXHONOTUMU. IIpouszBoacTs
OCEepHOMEKHCITOT Bl KOHTAKTHBIM crocoboM. Xumuism mpouecca. Celppe IS
IIPOU3BOJCTBA CEP-

HOW KUCJOTBL. TeXHOIOrnueckas cxema nporecca, Iporecchl U anmnaparhbl.

[IpouszBoaxcTBOAaMMHU aK a. XumusM npouecca. OnpenencHue ONTUMaIbHBIX
YCIIOBHM IIPOBEACHUS peakuuu. [I[puHIMN DUPKYISIUU U €ro peannsanus B TEXHOJIOTHYECKOU
cXeMme.

MeTannypru 4 Yepnas meramnyprus. JlomeHHbIN nporecc (ChIpbe, YCTPOUCTBO
JIOMEHHOH meun, XUuMu3M nporecca). [Ipou3BoacTBO cTainM B KUCIOPOJHOM KOHBEpTEpE U B
AJIEKTPOIIeYax.

OpravnuueckuicuHtrte 3. Cunmesvl Ha ocHoge cunmes-2a3a. [Ipon3BoaCTBO
METaHOJIA.

Dkosnorus U npobiieMa oXpaHbl OKpyXkaroleil cpesibl. 3eeHas XUMUS.

demoncTpauuu. 1. Ceipbe 11 TPOU3BOACTBA CEPHOUM KHUCIOTHL. 2. MoJenb KUTISIIEro
cinost. 3.Kenesnas pyna. 4. O6pasiibl CIIaBOB JKeTe3a.

Tema 6. Xumus B ObITY M Ha cJ1yxk0e 001ecTBa

Xumusa numm. JKupbl, Oenkd, yriaeBojbl, BuUTamMHuHBL [lumieBsle 100aBKH, HX
KJaccuukanus. 3anpeieHHble 1 pa3pelieHHble MUIeBble 100aBkU. JlekapCcTBEeHHbIE CpeICTBa.
Kpackun n nurmentsl. [IpyHIMnel oxkpammBaHus TKaHeW. XUMHsS B CTpPOUTENbCTBE. llemeHT,
6eron. Crekno M Kepamuka. TpaJMIMOHHBIE M COBPEMEHHBIE KEPAMUYECKHE MaTepUalIbl.
CaepxnpoBoasiias kepamuka. beitoBas xumusi. OrOenuBaomuye cpeacTBa. XUMUS B CEIbCKOM
xo3sictBe. MHcexktuuumasl u  nectunmabl. CpencTtBa  3amiuThl  pacTeHUil. PenerieHTsI.



OCOOeHHOCTH COBpPEMEHHOW HayKH. METOMONIOTUSl HAaydyHOro HccienoBanus. I[Ipogeccus
xumuka. Mamemamuyeckas Xumusi.

[Touck xumuyeckoit uupopmaru. Paboma ¢ 6azamu 0aHHbIX.

HdemoncTrpauuu. 1. Ilmmessie kpacutenmu. 2. Kpamenwe tkaneit. 3. OtOenuBaHue
tkaHe. 4. Kepamuueckue marepuansl. 5. LBetnbie crekna. 6. Komnekuus «TommuBo u ero
BUJIBI».

JlabopaTopHble onbIThI. 27. 3HAaKOMCTBO C MOIOIIMMHU CPEACTBAMU. 3HAKOMCTBO C
otOenuBaronumMu cpeacrBamu. 28. Kieun. 29. 3HaKOMCTBO ¢ MHHEPAJIbHBIMU YIOOPEHHUSAMHU U
M3y4YECHHUE UX CBOKMCTB.

Kountpoabsnas padora Ne 4. Fitoroast KOHTpoJbHas padoTa.



YyeOHO-TeMaTHYECKHH TUIAH
10 knace (3 4 B Heenro, Beero 102 4)

B mom uucne
Ho Konuuec
Tema npakmuuec KOHmMpOJIb
Mep membl meo uacoe
Kue Hole
padomol padombl
IToBTOpEHUE N
1 | yrryOnenne 3HaHHN 15 1 1
OCHOBHBIE IOHATHS
2 | opraHM4ecKOi XUMHUH 16 - 1-
3 YraeBonopoasl 23 2 1
Kucnopoaconepxa
1€ OPraHHYECKHE
4 |Mweop 24 5 1
COCAUHCHUS
A30T- 1
cepocoiepIKaIme
5 pOCOAEpaalil 8 1 -
COCAUHCHUS
Bronornyeckn
6 11 2 1
aKTHUBHBIE BEILIECTBA
BricokoMoneKyIsapH
7 bl€ COEIMHEHUS 5 2 -
HUTOI'O: 102 13 5




Y4eOHO-TeMaTHYECKHH IJIAH
11 kaace (3 4 B Henesro, Beero 102 u)

B mom uucne
Hom Konuuec
Tema npakmuuec KOHmMPOb
ep memul meo uacos
Kue Hble
pabomul padomot
Hemeran
1 |amr 31 5 1
Merta
2 TAJJIbI 30 5 1
Crtpoenue
aroma.
3 8 - -
XumMuveckas
CBSI3b
OcCHOBHBI
e
3aKOHOMEPHOCTH
4 | mpoTrekaHus 17 2 1
XHMHYECKHX
peakuuii
Xumuuec
5 | Kasl TEXHOJIOTHS 7 - -
Xumusa B
ObITY U Ha
6 | cayxoe 9 - 1
odomectna (114)
HNTOT'O: 102 13 4

7. OcHOBHBIC BH/IbI Yy4eOHOH AeATEJbHOCTH 00y4aIOIINXCH

— BUJIbI IEATEJILHOCTH €O CJIOBECHOM (3HAKOBOW) OCHOBOI:
Crnymanue oObsICHEHUH yUuTeNs.
Crnymanue v aHainu3 BbICTYIUIEHUH CBOMX TOBAPUILIEH.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
PaboTta ¢ Hay4dHO-TIOMYJIIPHOM JTIUTEPATYPOil.
Ot60p U cpaBHEHHE MaTepuaa 1Mo HeCKOJIbKIUM UCTOYHUKAM.
Hanucanue pedepatos, 10KIa10B, MTPOSKTHAS JESITEIBHOCTD.
BriBoa u ananms dhopmyi.
ITporpamMmmupoBanue.
Pemennie TeKCTOBBIX KOJIMYECTBEHHBIX U KAUYECTBEHHBIX 3a/1a4.
0. Belinonnenue 3aganuil 10 pasrpaHUYCHUIO TOHATU.
11. CucremaTtu3zanusi yueOHOTO MaTepuania.

BOooo~NoGRWDNE

— BU/bI 1eITeJIbHOCTH HA OCHOBE BOCIIPUSITHS 3J1eMEHTOB el CTBUTEIbHOCTH:
1. HabmoneHue 3a 1eMOHCTPALUSAMEI YUUTEIIS.



ok wm

Boo~NoOR~WNE

[TpocMoTp y4eOHBIX (PHIBLMOB.

Amnanu3 rpadukoB, TaOJIUIL, CXEM.

OObsicHeHHE HAOIIOTAEMBIX SIBJICHHIA.

W3yueHne ycTpoicTBa MprOOPOB IO MOJCISIM U YEPTEKAM.

AHanu3 IpoOJIEMHBIX CUTYaIHH.
Il — BUABI 1eATEJILHOCTH C MPAKTHYECKOM (ONBITHOMH) OCHOBO:

Pabora ¢ KuHEMaTHYECKHUMH CXEMaMH.

Penrenue skcriepuMeHTaIbHBIX 33]1a4.

Pabora ¢ pa3naTouHbIM MaTEpPHAIIOM.

CO6op 1 kaccuduKkanus KOJUIGKIIMOHHOTO MaTepraia.

[TocTaHOBKA OTBITOB JIJISl IEMOHCTPAIIUH KJIaccy.

[TocTtanoBKa (hpOHTAIBLHBIX OTBITOB.

BrimonHnenue GpoHTaIBHBIX 1a00paTOPHBIX PadoT.

Beinonaenne paboT mpakTuKyma.

COopka npudopoB U3 FOTOBBIX JCTANICH U KOHCTPYKITUH.
Pa3paboTka HOBBIX BApPHAHTOB OTIBITA.
[TocTpoeHne TUMOTE3bl HA OCHOBE aHAIM3a HMCIOIIIUXCS JIAHHBIX.
Pa3paboTtka u poBepka METOIUKH YKCIICPUMEHTAIBHOM pabOTHI.
[IpoBeneHue rccaea0BaTeIbCKOTO IKCIICPUMEHTA.

8. Onucanne y4eOHO — METOAMYECKOT0 M MATEPHUATIBLHO-TEXHUYECKOT0
o0ecnevyeHusi 00pa3oBaTebHOM eI TeJILHOCTH.

MeToauueckue MaTepuajbl, o0ecnmeuyHBaOIIHe peaTu3anui0  ¢eaepaaibHbIX
rocy/J1apCcTBeHHbIX 00Pa30BaTeJIbHbIX CTAHAAPTOB 001IEro 00pa3oBaHMsI

1. [IpumepHas ocHOBHasE 0Opa3oBaTeIbHAs IPOrpaMMa OCHOBHOTO O0IIEro o0pa3oBaHuUs
(omoOpena pemeHueM (enepaaTbHOro y4eO0HO — METOJAMYECKOTO OOBEIUHEHHUS 10 O0IeMy
o0Opa3oBaHuto, MpoTokoa oT 8 ampens 2015 r. Nel/15),

YuyeOHO-MeTOANYEeCKUH KOMIUIEKT 1o xumuu id 8-9 kinaccos O.C.I'abpuensina

HuTepHer pecypcesl:

http://www.mon.gov.ru MuHucTepcTBO 00pa30BaHus M HAYKH

http://www.fipi.ru [Topran ®OUIIN -~ DenepanbHBIi HHCTUTYT IEAArOrMYECKUX
U3MEPEHUIN

http://www.ege.edu.ru ITopran EI'D (unpopmanmonnoii nogaepxku EI'D)

http://www.probaege.edu.ru ITopran Enquneiii sx3ameH

http://edu.ru/index.php denepanbhsbiii mopran «Poccuiickoe 00pa3zoBaHUE»

http://www.infomarker.ru/top8.html RUSTEST.RU - benepanbHBIi HEHTP
TECTUPOBAHMUSL.

http://www.pedsovet.org Beepoccuiickuit Uatepuet-Ilencoser.

http://ru.wikipedia.org/ - cBoGo1HAs SHIMKIONIEINS;

http://bio.1september.ru/http://him.1september.ru/  37ekTpoHHas  BepCHsl  Tra3eThl
«XUMUAY;

nopran (Mertoauueckue pa3paOOTKu AJis1 ypOKOB XUMUH, PE3EHTALIUN);

http://www.uroki.net — pa3paboTkH ypOKOB, CLEHApPHU, KOHCIEKTHI, MOYPOYHOE
IUIAaHUPOBAHHKE;

http://Www.it-n.ru — ceTb TBOPYECKHUX YUUTEIECH;

http://festival.1september.ru/ - ypoku u npe3eHTanum;

http://infourok.org/ — pa3paboTku ypoKoB, pe3eHTaLUH.

http://kontren.narod.ru - uHMpOPMAITUOHHO-00PA30BATEIbHBINA CAUT I TE€X, KTO M3y4aeT
XHMHUIO, KTO €€ MPENoJIaeT, Il BCeX KTO HHTEPECYeTCss XUMHEH.
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http://www.alhimik.ru/ - AJXUMHK OIWH U3 JIyYIIUX CAWTOB PYCCKOS3BIYHOTO
XUMHYECKOro VIHTepHeTa OpHEHTHPOBAHHBIA HA YYUTENs M YYCHHKA, NpEroJaBaTelsl H
CTyJICHTA.

MarepuajibHO - TeXHHMYecKOe M HH(POPMAINMOHHO - TEXHUUYECKOoe ofecmedyeHHe
npeaMmera.
Ilepeuenv nabopamopnozo 0060pyooeanusn, npu GblnNOJIHEHUU NPAKMUYECKUX padom
O Xumuu 3a Kypc 0CHOBHOU 00uieil WKOobl.
1.ITpuGopsl u 000pyaOBaHUE ISl PAKTHUECKON paOOTHI.
O6opynoBanue:
MukposiabopaTopusi XuMu4ecKasi;
MPOOUPKH CTEKIISIHHBIE;
KOJIOBI KOHHMYECKHUE;
CTaKaHbl CTEKIIIHHbIE Ha 50 mI;
MAJOYKH CTCKJISTHHBIE;
TPYOKU COETUHUTEINIbHBIC: CTEKIISIHHBIE, PE3UHOBBIE;
POOKU PE3UHOBBIE;
CIIUPTOBKH;
JEPKAJIKH 17151 IPOOUPOK;
HITaTUB Ja0OPaTOPHBIi;
HITATHB JUIS TPOOHPOK;
BOPOHKA CTEKJISTHHAS;
bunbTp;
CIIUYKH;
acOecToBast CETKa;
JTYYUHKU.
2.PeakTHBHI:
KHUCIIOTBI: COJIsTHAs!, CepHasi, a30THAas;
HIEJIOYN: THIPOKCHI HATPHUS, THIPOKCH]T KaJIbITHS;
ocuoBanust: ruapokcua meau (1) , rugpoxcun sxenesa (11);
CoJIM: KapOOHAT Kajblus, Xjopua HaTpus, xiuopun meau (I1), autpar cepebpa, xmopuna OGapus,
KapOOHAT HATPUS, XJIOPH] ATFOMUHHUS, TIEPMAHTaHAT Kallusl, HUTPAT Kajdus, MEIHBIH KyNopoc,
cynedat xenesa (lll), cynpdar munka, cynepdocdar, ammuadHas ceauTpa, MOYECBHUHA
(xap6aMu), XJIOpUI Kalus, Cyiab(aT HaTpusl, CUIMKAT HATPUs, Cyab(daT aJrOMUHUS;
MPOCTHIE BEUIECTBA: YTOJb, IMHK, )KEJIE30, AIFOMUHUMN, MarHui, MeJlb, CBUHELL,;
CJIOKHBIE BEIIECTBA: MpaMop, caxap;
WHIUKATOPBL;
okcuzpl: Meau (1), okcun mapranma (1V);
3.0OpranuyecKkue BeIlecTBa:
COJM: arleTar HaTpus, (PEHOISAT HATPUS;
KHCJIOTHI: YKCYCHAsl KHCJIOTa, MypPaBbHHAS KHCIIOTA, OJICMHOBAS,
CIUPTHI: TAHOJI, U30TIEHTUIIOBBIH, TTUIIEPUH, TPOTIAHOJT;
6eH3o0:1, GeHou;
YIIEBOMBI: KpaxMal, TJIF0K03a, caxapo3a.
4.TCO:
DnexTpoHHbIe ocobusi, CD-nucku mo remam:
-HeOpraHuJeckasi XUMUs;
-OpraHudeckasi XuMus;
-00111as1 XMMUS;
- BUpPTyabHas JlabopaTopusi.


http://www.alhimik.ru/







