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IHHOACHUTEJBHASA 3AIIMCKA

®denepanbHbiil 3ak0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Oenepauun» 1. 9 cT. 2 onpejensieT MOHITHE «00pa30BaTEIbHON MPOrpaMMbl» Kak —
«KOMILJIEKC ~ OCHOBHBIX  XapaKTepUCTUK  oOpa3oBaHusi (00beM, COJEp)KaHUE,
IJIAaHUPYEMBIE PE3YNbTAThl), OPraHU3ALMOHHO-NIEAArOTMYECKUX YCIOBUM U B CIIy4dasX,
peIyCMOTpPeHHbIX HacTosmuM denepanbHbIM 3aKOHOM, (JOPM aTTECTALUU, KOTOPBIH
Npe/CcTaBieH B BHUAE y4yeOHOro IJjaHa, KaJeHAapHOro y4deOHOro rpaduka, padbouux
IporpamMm y4yeOHBIX IPEAMETOB, KypPCOB, TUCHUILINH (MOJYJI€H), MHBIX KOMIIOHEHTOB, a
TaK)Xe€ OIICHOYHBIX M METOJAMYECKHMX MarepuanoB. Pabouas mnporpamma y4eOHOIO
npeamera «Xumusy sBisiercs gactbio OOIT COO o6pa3oBaTebHON OpraHU3aIUH.

IIpukazom MunuctepctBa obOpazoBanust W Hayku PO ot 31.12.2015 No 1578
BHECEHbl U3MEHEHMs B NpHKa3 MunuctepcTsa obpasoBaHusi U Hayku P® ot 17 mas
2012 1. N 413 «O06 ytBepxaeHnu deaepaibHOTO rOCy/1apCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpeaHero oOmero ooOpaszoBanus» B 1.18.2.2 (cTpykTypa pabodux
porpamm):

«18.2.2. Paboune mporpamMmbl yueOHBIX MPEIMETOB, KYPCOB, B TOM YHCJI€ BHEYPOUHOM
AESITeIbHOCTH JIOJDKHBI  00€CNeuMBaTh JOCTHDKEHHE IUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHHSI OCHOBHOM 00pa30BaTebHON MPOrPAMMBI.

PabGoune mporpammbl y4yeOHBIX NPEIMETOB, KypCOB, B TOM 4YHUCJE BHEYPOUHOM
JESATEIbHOCTH pa3pabaThiBAIOTCS HA OCHOBE TPEOOBAHWM K pe3yibTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeyibHOM NpPOrpaMMbl C Y4YE€TOM MPOrpaMM, BKIIOYEHHBIX B €€
CTPYKTYDY.

Paboumne nporpammsbl yueOHBIX IPEAMETOB, KypCOB JAOKHBI COAEPKATh:

1) mnanupyemMblie pe3yIbTaThl OCBOCHHS YIEOHOTO MpeaMeTa, Kypea;

2) comeprkaHre yaeOHOTO TIPeIMeTa, Kypca;

3) TeMaTthyeckoe IUIAHUPOBAHHME C YKa3aHMEM KOJMYECTBA 4YacOB, OTBOJAMMBIX Ha
OCBOCHHE KaXJI0W TEMBI.)

CtpykTypa paboueili mnporpammbl kaxaod OO ompenenseTcss AaHHBIM MPUKA30M
MunuctepctBa oopazoBanus u Hayku PO u Jlokansueim aktoM OO.



Conepxkanue

Ne i/ HaumeHoBaHMe pa3jesia Crpanuna

1 BBenenne 4

) [Inanupyemblie pe3ysbTaTbl OCBOCHHS Y4EOHOTO 5.9
npeaMeTa « X MU

3 Cojnepxanue yu4eOHOro nmpeamera 10-15

4 TeMatnueckoe mIaHUPOBAHUE 15

5 ConeprxkaHue U IpeIMETHbIE PE3YJIbTAThI U3YUEHHS TEM 16 - 24
npeaMera « XuMus»

6 KaneHnnapHo-TemMaTuyecKkoe MIaHUPOBAHUE 25-38




1.BBenenue

Pabouas mporpamma mo yue6HOMYy mpeamety «Xumus» 10-11 xmacc mpenmerHas
obOnacth «EcTecTBeHHbIE HayKW» COCTaBjieHa B COOTBETCTBUM ¢ TpeboBaHusiMu OI'OC
cpenHero oo6imero odpazoBaHusi, OCHOBHOM 00pa30BaTENbHON MPOTrpaMMbl CPETHETO
obmero o6pazoBanuss MBOY COIII ¢ YHUOII Ne 9 roponma KupoBa u Ha OCHOBE
npuMmepHoi mnporpammbl no xumuu (IIpumepnas ocHoBHasi oOpa3oBaTenbHas
nporpamMma (Opobpeno denepanbHbIM Y4eOHO—METOAUYECKUM OOBEAMHEHUEM IIO0
obmemy o6pazoBanuto. [Ipotokoin 3acenanus ot 28 utons 2016 r. Ne 2/16-3)

B cootBerctBuu ¢ yueOHbM mimaHoM OO xumus B 10-11 kimaccax usyuaercs (npu
BBIOOpE 00yUaronuxcsi Ha 6a30BoM ypoBHe) 34 yaca B ToJl, 1 4yac B HECNIO

[Ipennaraemas pabouas mnporpamMmma 1o xumuu a1 10 — 11  kjmaccos
00111e00pa30BaTENbHBIX YUPEKACHUN peanu3yeTcss MpU HMCIOJIb30BaHUM aBTOPCKOM
nporpammbl H.H. T'apa, Xumus 10-11 ximacc ®I'OC, M. «IIpocsemienue», 2019 r,
paspabotannoii k yueorukam aBTopoB ['. E. Pymsutuca u @. I'. ®enpamana gt 10—11
KJIACCOB 00111€00pa30BaTeIbHBIX OpraHU3aIHil.



2.Jlnanupyemble pe3yJbTaThl OCBOEHUSI y4uyeOHOro mpeaMera «Xummus» (10-11
KJI1aCC)

MN3y4eHne XuMHMHU B cpeHel HIKOJIe 12T BO3MOXKHOCTb:

1) nocTHYb CaeyIOIUX JUYHOCTHBIX Pe3y/bTaTOB:

o OCO3HAaHHE POCCUMCKON TPaKIAHCKOW MICHTUYHOCTH, TAaTPUOTHU3MA, YBAKEHHUS K
CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Tepen PoauHOI, ropaocTu 3a CBOW Kpaii,
cBoro PoauHy, mpomuioe M HacToslee MHOTOHAIMOHAJILHOTO Hapoja Poccuw,
YBa)KEHHS TOCYJAPCTBEHHBIX CUMBOJIOB (rep0, duiar, ruMH);

o c(OpPMUPOBAHHOCTh TPAXKAAHCKOW MO3MUIIMUA KAaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUHCKOrO O0OINeCTBa, OCO3HAIOMIETO CBOM KOHCTHUTYLHOHHBIE IIpaBa U
OOsI3aHHOCTH, YBA@XKAIOLIEr0 3aKOH U TMPaBONOPSAIOK, OOJANAIONIIEr0 YyBCTBOM
COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO  MNPUHUMAIOIIETO  TPaTUIMOHHBIC
HAI[MOHAJbHbIE M  OOIIEYENOBeUYEeCKHEe TyMaHUCTHUECKHE M JEMOKPAaTUYECKHUE
IICHHOCTH;

o TOTOBHOCTb K CiTykeHHI0 OTeuecTBy, ero 3aiuTe;

o c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO DAa3BUTHS HAyKd U OOIIECTBEHHON MpPaKTUKH, OCHOBAHHOTO Ha JHMAaJiore
KyJIbTyp, @ TakXke pa3nuyHbIX (OpM OOILIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B MOJUKYJIBTYPHOM MHUPE;

o c(OpPMHUPOBAHHOCTh OCHOB CAMOPA3BHUTHUS U CAMOBOCIIMTAHUS B COOTBETCTBHH C
00IIIeYeIOBEUECKUMHU [IEHHOCTSIMA M UjieallaMH TPa)XTaHCKOTO O0IIecTBa; TOTOBHOCTH
M CIIOCOOHOCTh K CAMOCTOSATEIHLHOM, TBOPYECKOM U OTBETCTBEHHOU JIEATEIHHOCTH;

o cOpPMHUPOBAHHOCTH OCHOB  TOJIEPAHTHOTO CO3HAaHUS M  TOBEACHHUS B
MOJIMKYJIBTYPHOM MHUpPE, TOTOBHOCTbh M CIOCOOHOCTH BECTH JAMUAJIOT C APYTUMH JIIOJbMH,
JOCTUTAaTh B HEM B3aMMOIIOHMMAHHUSA, HaXOIUTh OOIIME LeU U COTPYAHUYATH JJIS UX
JOCTUKEHHSI, CIIOCOOHOCTh MPOTUBOCTOSATh UACOJIOTHH 3KCTPEMHU3Ma, HAI[MOHATIN3Ma,
KceHopoOur, TUCKPUMHHAIIMM TIO  COLMAJbHBIM,  PEIUTHO3HBIM,  PAacOBBIM,
HAI[MOHAJIFHBIM MTPU3HAKAM U IPYTUM HETaTUBHBIM COL[MAIbHBIM SBJICHUSIM;

o HaBBIKM COTPYJHUYECTBA CO CBEPCTHHKAMH, JETHMH MIIAJIIIETO BO3pacCTa,
B3pPOCIIBIMH B 00pa30BaTEIbHOM, OOIIIECTBEHHO TMOJIE3HOH, yUeOHO-UCCIIeIOBATEBCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSITEIHLHOCTH;

) c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS W ITOBEJICHHS HA OCHOBE YCBOCHHS
00I1I€YETIOBEUECKUX [IEHHOCTEH;
. TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, Ha

MPOTSDKCHUH BCEU JKM3HU; CO3HATENIBHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHUIO YCIEIIHOW MPOPECCUOHAIILHON U OOLIECTBEHHOM €SI TENIbHOCTH;

. ICTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs OCTETUKY ObITAa, HAy4yHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;
o NPUHATHE W peau3anus IeHHOCTEH 30pPOBOTO M 0€30MacHOTr0 00pasa >KU3HH,

MOTPEOHOCTH B  (PU3WYECKOM CaMOCOBEPIIEHCTBOBAHWM, 3aHATHSIX CIOPTUBHO-
O3JIOPOBUTENBHON  JEATEIbHOCTbIO, HEMPUSITUE BPEIHBIX MPUBBIYEK: KYpPEHUS,
YIOTPEOJICHUS aJTKOT0JIsl, HAPKOTUKOB;



o OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3NYECKOMY U
MICUXOJIOTHYECKOMY 370POBBI0, KaK COOCTBEHHOMY, TaK W JIPYTrUX JIOJIeH, YMEHHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;

° OCO3HAHHOCTh BBIOOpa Oyayiied npodeccud W BO3MOXKHOCTEW peann3aluu
COOCTBEHHBIX >KM3HCHHBIX IUIAHOB; OTHOIIEHHE K TMPOGECCHOHAIBHONU JeATEIbHOCTU
KaK BO3MOXXHOCTH YYacCTHs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, FOCY/IapCTBEHHBIX,
0OIIIeHAITMOHAIBHBIX MPOOJIEM;

° c(hOPMUPOBAHHOCTh  IKOJIOTHYECKOTO  MBIINUICHHUS, TMOHUMAHUS  BIUSHUS
COI[MATIbHO-DPKOHOMUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPUPOAHOM U COLUAIBHOU
Cpenbl; IPUOOPETEHHE OIBITAa KOJIOTO-HATIPABICHHON e TEILHOCTH;

° OTBETCTBEHHOE OTHOIIIEHHE K CO3JaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOI'O
MIPUHATHUS LIEHHOCTEW CEMEWHOMN KU3HU.

2) mocTHYb CJIeYIOIUX MeTanpeAMeTHBIX pe3yabTaTOB:

o YMEHHSI CAMOCTOSITENBHO OIPEAEIATh LENU IEATEIBHOCTH U COCTAaBIATH IIJIAHBI
NEATEIBHOCTH; CaMOCTOSITEIIbHO OCYILIECTBIIATb, KOHTPOJMPOBATH M KOPPEKTUPOBATH
NEATENIBHOCTD,  HCHOJI30BAaThb BCE  BO3MOXKHBIE  PECypChl Uil JTOCTMIKEHHUS
MOCTaBJIEHHBIX LEJNEe M peanu3alvy IUIaHOB JEATEIbHOCTH; BbIOMpATh YCIEIIHbIE
CTPATETUH B PA3JIMUYHBIX CUTyalHIX;

o YMEHUS MPOJYKTUBHO OOIIATHCS U B3aUMOJICMCTBOBATh B MPOLECCE COBMECTHOM
JEeSATEIbHOCTH, YUYUTHIBATh MO3ULIUU JIPYTUX YYACTHUKOB JEATEIBHOCTH, 3()H(PEKTUBHO
paspeniaTb KOHGIUKTHI;

. BJIa/ICHUS HaBbIKaMU [MO3HABATEIHHON, yUeOHO-UCCIEI0BATENLCKON U TPOEKTHOM
JESTeIbHOCTH, HaBBIKAMHU pa3pelieHus MpoOJeM; TOTOBHOCTH U CIIOCOOHOCTU K
CaMOCTOSITEIbBHOMY IIOMCKY METOJOB PEUICHUs IPAKTUYECKUX 3aAad, NPUMEHEHUIO
Pa3JIMYHBIX METOAO0B MIO3HAHMS;

o TOTOBHOCTM W CIIOCOOHOCTH K  CaMOCTOSITEJIbHOW  MH(POPMALUOHHO-
MO3HABATENILHON JESATENbHOCTH, BIAJCHUS HABBIKAMHM TOJYyYEHUS HEOOXOIUMOMN
uHboOpMaIlMK U3 CJIOBapel pa3HbIX TUIIOB, YMEHHUS OPUEHTHUPOBATHCA B Pa3IUUYHBIX
UCTOYHMKAX  HWHGMOpMAIMU, KPUTHYECKHM  OLEHHMBATh U  WHTEPHPETUPOBATH
UH(pOpPMAIIIO, TTOJIYyYaeMYI0 U3 PA3TMUYHBIX HCTOYHUKOB;

o YMEHUSI WCIOJB30BaTh CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
texHosornii (mamee - WMKT) B pemeHWM KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/Jad C COONIoOfeHWEM TpeOOBAHWN OSPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, pecypcocOepekeHus, MPAaBOBbIX M 3TUYECKUX HOPM, HOPM
nH()OPMAITMOHHOM 0€30TTaCHOCTH;

o YMEHUSL ONpeNeNsaTh HazHAuyeHUE ¢ (QYHKIUU Pa3JIMYHBIX  COLMAJIbHBIX
UHCTUTYTOB;

o YMEHHsI CaMOCTOSATENIbHO OLIEHUBATh M IIPUHHUMATh PELIEHUs, ONPENEISIONINe
CTPaTErHIO IOBEACHUS, C YUETOM I'PaXKAaHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

o BJIAJICHUSI SI3BIKOBBIMHM CPEICTBAMHU - SICHO, JIOTUMHO W TOYHO H3J1ararb CBOIO
TOYKY 3pEHMS, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPENICTBA,;



o BJIa/ICHUSl HaBBIKAMU MMO3HABATEIbHON pedekcun Kak OCO3HAHUS COBEpIIAEMbIX
JNEVCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJbTATOB U OCHOBAHMM, IPAHULl CBOETO
3HAHWS U HE3HAHMS, HOBBIX [TI03HABATENIBHBIX 34144 U CPEJCTB UX JOCTHUKEHUS.



3) mocTHYb CJeIYHIIHX MPeIMeTHBIX Pe3yJbTaToB (0230Bblil YPOBEHB):

Ilnanupyembie Ooyuarwmuiica Hayunrcs (npeocmaenenvt OOII COO 00) Ooyuawmmiics
pe3yJabTaThl MOJIYYUT BO3MOKHOCTh
(npeocmasnenvt @®I'OC HayuUnThcs (npedcmasnensvt OOIT
Cc0o0) C00 00)

c(OpMHUPOBAHHOCTh —  packpbIBaTh Ha MPHUMEpPax poiib XUMUU B (POPMUPOBAHUU COBPEMEHHON HAyUHOU —  WLIIOCMPUpo8ams Ha
MpeICTABICHUM O MecTe KapTHUHBI MUpa U B MPAKTUYECKOU I€ITEIbHOCTU YEJIOBEKA; npumepax cmanoenenue u
XUMHH B COBPEMEHHOMN —  JEMOHCTpPUpOBaTb Ha TpUMepax B3aUMOCBS3b MEXAY XUMUEH U JPYTUMHU | 960I0YUI0 OP2AHUYECKOU XUMUU
Hay4YHOW KapTHUHE MUPA; €CTECTBEHHBIMU HAYKaMU; KaK  HAyKu  HA  pAa3IudHbIX
MOHUMAaHUE POJIH XUMUU B — packpblBaThb Ha TpHUMeEpax IOJOKEHUS TEOPUH XHMHUYECKOTO CTPOCHUS | UCOPUUECKUX amanax ee
dbopmupoBanuu kpyro3opa | A.M. bytneposa; paseumusi;
1 QYHKIIMOHATLHOM — moHuMarth (uzmueckuii cmpica [lepuoamueckoro 3akona /[.M. MenaeneeBa u Ha —  UCNONb308aMb Memoowl
rPaMOTHOCTH YeJIOBEKa €ro OCHOBE OOBSCHSTH 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB U OOpPa30BAHHBIX | HAYUHO20 NO3HAHUS npu
JUISL pEeIIeHUs MMU BEIIECTB OT 3JIEKTPOHHOTO CTPOCHUS aTOMOB; 8bINOIHEHUU NPOEKMO8 U YUeOHO-
MPaKTUYECKHUX 3a/1a4 —  OOBACHATH MPUUYMHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE OOLIMX MPEJCTABICHUH | uccre0o8amenvckux — 3adaiy — no
BIIAJICHUE 00 UX COCTaBe U CTPOCHUH; u3yyeHuro  ceoticms,  cnocobos
OCHOBOIOJIaralouMu — TPUMEHATH NpPaBWIA CHUCTEMATHUUYECKOW MEXIyHApOJHON HOMEHKJIATYphl KakK | HOAV4YeHuss U pacno3HABAHUS
XUMHYECKMMH ITOHATHAMH, | CPEICTBA Pa3IUUYeHUs U UACHTU(DHUKAIIMH BEIIECTB M0 UX COCTaBYy U CTPOCHHIO; OpP2aHU4eCcKUx euecmas,
TEOPUSIMU, 3aKOHAMH U —  COCTaBIISITh MOJEKYISPHBICE U CTPYKTYpHBIE (DOPMYIBI OPTaHUYECKUX BEIECTB —  00vAcHAMb  npupoody U

3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJIb30BaHUE
XHUMHYSCKOM
TEPMHUHOJIOTUEN U
CHUMBOJINKOIA;

BJIaJICHHEC OCHOBHBIMHU
METOJJaMU HAYYHOTO
MIO3HAHUS,
UCTIOJIb3YEMBIMU B XUMUH:
HaOJII0IeHUE, OMMCAHNE,
U3MEpEHHUEe, YKCIICPUMEHT;
yMeHue 00pabaThIBaTh,
OOBSICHATD PE3YNIbTAThI
IPOBEICHHBIX ONBITOB U

KaK HOCHUTENeH HHPOPMAIMK O CTPOCHUH BEIIECTBA, €T0 CBOMCTBAX M MPUHAIICKHOCTH K
OTpeIEJICHHOMY KJIACCY COCTMHEHUIA;

—  XapaKTepu30BaTh OPraHMYECKHUE BEIIECCTBA IO COCTaBY, CTPOCHUIO M CBOWMCTBAM,
YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY JAaHHBIMU XapaKTepUCTUKaAMU
BCIIIECTBA,

— TPUBOJUTH TPUMEPHl XUMHYECKUX PEaKLM, PpaCKPHIBAIOIINX XapaKTEpPHbIE
CBOMCTBA THUIIMYHBIX MPEACTABUTENIEN KJIACCOB OPraHMYECKHX BEHIECTB C IEIBIO HX
uAeHTH(PUKAIIN 1 00bICHEHUS 00JaCTH IPUMEHEHUS,

—  TPOTHO3UPOBATH BO3MOXHOCTh IMPOTEKAHUA XHWMHYECKHUX PEaKIUi Ha OCHOBE
3HaHUW O THUMNAaX XUMHYECKOM CBSI3M B MOJIEKYJIAX PEArcHTOB M HX PEAKLIHOHHOMN
CITOCOOHOCTH;

—  HCIOJB30BAaTh 3HAHUSL O COCTaBE, CTPOCHUU U XMMHYECKUX CBOMCTBAX BEILECTB
JuTs1 6€301MacHOTO MPUMEHEHHS B IPAKTUYECKON JCATEIHHOCTH,

—  TPHUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIIOJIB30BAHUS MPOIYKTOB MEPepadOTKH

Cnocobwvl 0OPA308aHUS XUMUYECKOLL
C6A3U:  KOBANEHMHOU (NOJAPHOIU,
HEeNoAAPHOLL), UOHHOU,
Memaiiuyeckol, 8000POOHOU — C
yenvlo onpeoesieHuss XuMUu4eckoul
AKMUBHOCU 8EUJeCM8;

—  ycmauaeiueamo
2eHEMUYECKYl0  C653b  Mexdcoy
KAACCAMU OP2AHUYECKUX BeUecme
07151 000CHOBAHUSL NPUHYUNUATILHOLL
B03MONCHOCIU NOLYYeHUs.
Op2aHUYecKux coeOuHeHutl
3A0AHHO20 COCMABA U CIMPOEHUSL,

—  ycmauaeiueamu




Ilnanupyemsie
pe3yJabTaThl
(npeocmasnenvr ®IOC
C00)

Ooyuawmmiicss HayuntTcs (npeocmasnenst OOII COO 00)

Ooyuarommiics
MOJIYYUT BO3MOKHOCTH
HAy4YnThCs (npedcmasnensvt OOIT
C00 00)

JACJIaTh BBIBOJbI,
TOTOBHOCTBH M CITOCOOHOCTH
HpI/IMeHﬂTB METOAbI
MO3HAHUS ITPU PEIICHUH
MPAKTUYECKUX 33724

c(hopMUPOBAHHOCTH
YMCHUA NaBaTb
KOJINYECTBEHHBIC OIICHKHU H
[IPOBOAUTH PacyY€Thl 110
XUMHAYECKHM (hopMyiam u
YPaBHEHUSAM

BJIaJICHUE TIPABHJIaMHU
TEXHUKHU 0€30I1aCHOCTH
IIPH UCIIOJIb30BAHUHN
XAMHYECKHUX BEIIECTB

c(hopMUPOBAHHOCTH
COOCTBEHHOM MO3UIIUH TIO
OTHOIIIEHHIO K
XUMHAYEeCKON MH(pOpMaIu,
MOJTy4aeMOM U3 pa3HbIX
HUCTOYHUKOB

He(p)TH ¥ TPHUPOJHOTO Ta3za, BBICOKOMOJEKYJSPHBIX COCOUHECHHN (TOIHATUIICHA,
CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

—  TPOBOAWTH OMBITHI 1O PACHO3HABAHUIO OPTaHWYECKUX BEIISCTB: TIIMIIEPUHA,
YKCYCHOW KHCJIOTBI, HETPEAEIbHBIX XHPOB, TIIFOKO3bI, Kpaxmaja, OCITKOB — B COCTaBe
MUIIEBBIX MPOJTYKTOB U KOCMETUYECKHIX CPEJICTB;

— BJIaJIETh TPAaBWIAMH U TpUEeMaMH Oe30macHOM PabOTHI
BEIIECTBAMH U J1a00PaTOPHBIM 000PYyI0BaHUEM;

—  YCTaHaBJIMBAaTh 3aBHUCHMOCTh CKOPOCTH XWUMHUYECKOW pEaKIHMH € CMEHICHUS
XUMHYECKOTO PABHOBECHS OT Pa3IMYHBIX (DaKTOPOB C IENBI0 OMPEIEICHUS ONTHMAbHBIX
YCIIOBHIA TPOTEKAHHUS XUMUYECKHUX TTPOIIECCOB;

—  TPUBOJUTH MPUMEPHI THAPOIH3a COJICH B MOBCEAHEBHOW KU3HU YEJIOBEKA;

—  TPUBOJIUTH MPHUMEPH OKUCIHMTEIBHO-BOCCTAHOBHTEIBHBIX DPEaKIUil B MPHUPO/E,
MIPOU3BOJICTBEHHBIX MPOIIECCaX M KU3HEIEATEIILHOCTH OPraHU3MOB;

—  TPUBOJUTH MPUMEPHI XUMHYCCKUX PEAKIINH, PACKPHIBAIOIINX OOIINE XHMUICCKHE
CBOMCTBA MPOCTHIX BEUIECTB — METAJIIOB U HEMETAILJIOB;

—  TPOBOAMTH PACUEThl HA HAXOXKICHHUE MOJICKYJISIPHON (OPMYIIBI YIIIEBOAOPOIA IO
MPOAYKTaM CTOpaHds HW TIO0 €ro OTHOCHTEIHHOW IUIOTHOCTH W MAaCCOBBIM JOJISIM
AJIEMEHTOB, BXOJISIIIMX B €T0 COCTAB;

— BIAJETh TpaBUJIaAMU O€30MacHOro OOpalieHusi C eIKUMH,
TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBON XUMUH,

—  OCYIIECTBIISITh  TMOWCK  XMMHYECKOH  HWH(OpMAIu
UACHTU(PHUKATOPAM, CTPYKTYPHBIM (pOpMYJIaM BEIIECTB;

— KPUTHYECKH OIEHUBAaTh W HMHTEPIPETUPOBATh XHUMHUYECKYI0 WH(MOpMAIHUIO,
COJZIEPIKAIIYIOCS B COOOIIEHHSIX CPEICTB MaccOBOM MH(oOpManuu, pecypcax MHTepHera,
HAyYHO-TIOMYJISIPHBIX CTAaThIX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B
LEJISX BBISBJICHUS OIIMOOYHBIX CY>KICHUN M (POPMUPOBAHUS COOCTBEHHOH ITO3UITHH;

—  TPENCTaBIsATh MYTH pEHICHUS TJIO0ANbHBIX MPOOIEM, CTOSIIUX Iepen
YeJI0BEYECTBOM: IKOJOTHUECKHIX, YHEPTETUIECKUX, CHIPHEBBIX, U POJIb XUMHUH B PEIICHUU
3THUX MPOOJIEM.

C XHMHUYCCKUMH

TOPIOYUMU U

1o Ha3BaHUAM,

83AUMOCBA3U MeAHcOy hakmamu u
meopuetl, NPUYUHOU U CleOCmeuem
npu amanuze npooIeMHbIX
cumyayuti u 000CcHO8aHUU
NPUHUMAEMBIX PeUeHUll Ha OCHOGe
XUMUYECKUX 3HAHULL.




3.Conepxanue yueOHOro npeamMera « XuMHUsD)

B coorBerctBun ¢ ®I'OC COO xumusi MOXKET H3ydaTbcsi Ha 0a30BOM W
YIIIyOJIEHHOM YpPOBHSX.

N3ydyenne xuMun Ha 0a30BOM YpPOBHE OpPHUEHTHPOBAHO Ha obOecreyeHue
0011e00pa3oBaTeIbHON U OOIIEKYIBTYPHOM MOATOTOBKH BBIITYCKHUKOB.

ConepxxaHue 6a30BOro Kypca MO3BOJIIET PACKPBITh BEYIIUE UIEU U OTAEIbHBIE
[OJIO)KEHUS, BaXKHbIE B I[I03HABATEIbHOM U MHPOBO33PEHYECKOM OTHOLICHWM:
3aBHCHMOCTb CBOMCTB BEILIECTB OT COCTaBa U CTPOEHMSI; 00YCIOBIEHHOCTh IPUMEHEHUS
BEIIECTB UX CBOMCTBAMM; MaTEpHUaJbHOE €IMHCTBO HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB; BO3pacTarollas posib XMMHUU B CO3JJaHUU HOBBIX JIEKAPCTB U MaTEpHAJIOB, B
HSKOHOMUH CBIPBS, OXPAaHE OKPYKAIOIIEH CpeJIbl.

[TporpamMma y4yeOHOrO mpeamera «XUMHS» COCTABJIEHA Ha OCHOBE MOAYJIBHOIO
NPUHIIUIIA TIOCTPOEHUsI y4eOHOTro Marepuala, HE OINpeaessieT KOJIMYECTBO YacoB Ha
U3y4YeHHE Y4YEOHOTrO MpeAMeTa M KIACChl, B KOTOPHIX HPEAMET MOXKET H3y4aThCsl.
[IpumepHasi mporpamMma YYUTHIBA€T BO3MOXKHOCTH IOJIYY€HHUS 3HAHUNA B TOM YHCIIE
Yyepe3 MPaKTHUECKYIO JESITeNbHOCTh. B mporpamme coaepXKUTCS NpUMEPHBINA NepeyeHb
npakTuueckux pabor. Ilpum cocraBiennn pabodeld NporpaMMbl yUUTENb BIIPaBe
BBIOpaTh U3 MepeyHs paboThl, KOTOPbIE CUUTAET HanboJiee 11e1IeCO00pa3HbIMU, C YIETOM
HEOOXOAUMOCTH JTOCTHKEHUS IPEIMETHBIX PE3yJIbTaTOB.

ba3oBblil ypoBeHb
OcHoBbl oprannyeckoii xumum (10 kiacc)
1.Teopusi XMuMHYECKOTO CTPOEHMSI OPraHM4ecKux coeannenuii A. M. bytieposa
(3 yaca)

[losiBieHME © pa3BUTHUE OpPraHUYECKOM XuUMUM Kak Hayku. IIpenmert
OPraHWYECKOM XWMHUU. MeCcTo W 3HAaYE€HHE OPraHWYeCKOM XUMHH B CHUCTEME
€CTECTBEHHBIX HAaYK.

XHUMHUYECKOE CTPOEHHE KaK MOPAIOK COCIUHEHHUS aTOMOB B MOJIEKYJIE COITIACHO
UX  BaJeHTHOCTH. (OCHOBHBIE TMOJIO)KEHHSI TEOPUHM  XHMHYECKOIO  CTPOEHUS
opraHudeckux coeauHeHuid A.M.bytiepoBa. VYriepoaHblii CKeJET OpraHu4ecKon
MOJIEKYJIbl. KpaTHOCTh XMMHUYECKOM CBSI3U. 3aBUCHMOCTb CBOWCTB BELIECTB OT
XUMHYECKOTO CTPOECHUS MOJIEKY. M30Mepust u n30Mephl.

[lonsitue o  QyHkuuoHaneHoM  rpymme. [lpuHnmnel — kinaccudpukanuu
OpraHnyeckux coenuHeHui. CucremaTuyeckas MEXAYHApPOAHAs HOMEHKJIATypa u
NPUHIMIBI 00pa30BaHUs HA3BaHUI OPraHUYECKUX COSTUHEHUH.
2.¥raesogopoasl (13 yacos)

Ankanel. Cmpoenue monexkyrvl memana. ['OMOJIOTMYECKHN psii  AJIKAHOB.
I'omonorn. Howmenknatypa. HM3oMepus yriiepogHoOro cCKenera. 3aKOHOMEPHOCTH
M3MEHEHUs! (U3UYECKUX CBOMCTB. XWMHUYECKHE CBOWCTBA (Ha TpUMEpe METaHa U
ATaHa): pEaKUUH 3aMelleHus (TaJIOr€HUPOBAHUE), NETUAPUPOBAHUS KaK CIIOCOOBI
ITOJIyYEHHsI BAXKHEUIIMX COCIMHEHUM B OPraHWYECKOM CHUHTE3€. | OpeHne MeraHa Kak
OJIMH W3 OCHOBHBIX HCTOYHHKOB TEIUIA B MPOMBILNLIEHHOCTH M ObITy. HaxoxaeHue B
IIPUPOJIE U IPUMEHEHNE AIIKAHOB. [loHAmMUE 0 YUKIOANIKAHAX.
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Ankenbl. CmpoeHue Monekyavl s3muieHd. 1'OMOJIOTUYECKUU psii  aJKEHOB.
Homenknarypa. M3omepus yriepomHOTO CKeleTa W TOJIOKEHUS KpPAaTHOW CBS3U B
MOJIeKyJie. XUMUYECKHE CBOMCTBA (HAa MpUMEpE STUIICHA): PEaKIUh TPHUCOCTUHEHUS
(ramoreHUpoOBaHUE, UOPUPOBaHUe, TUAPATAIUS, 2UOPO2AI02EHUPOBAHUE) KAK CIOCO0
MOJTYyYCHUS (bYHKIIMOHATBHBIX MIPOU3BOTHBIX yTIEBOIOPOJIOB, TOpEHHUS.
[Tonumepu3zamusi STWIEHa KaK OCHOBHOE HANpaBlIEHHE €ro  HMCHOJIb30BaHUS.
[lonuaTuneH Kak KPYNHOTOHHQXKHBIM MPOAYKT XUMHUYECKOTO MPOU3BOJICTBA.
[IpumeneHue 3TuIeHA.

Anxanuensl U kayuyku. [loHsiTue 00 ankaaneHax Kak yrieBOAOpOAaX C ABYMs
JIBOMHBIMU CBsi3siMU. [lonumepusanus guBuHMIa (OyramueHa-1,3) kak crmoco0
MOJIYYCHHsS] CHUHTETHYECKOTo Kayuyyka. HaTypallbHbIi M CHHTETHMYECKHI KaydyKH.
Bynkanuzanus kayuyka. Pesuna. [I[puMeHnenre kayuyka u pe3uHbI.

Anxunbl. Cmpoenue monekynvl ayemuneHd. ['OMOJOTUYECKUNA pPsAJ AJTKUHOB.
Homenknarypa. M3omepus yriepomHOTO CKeleTa W TOJIOKEHUS KpPAaTHOW CBS3U B
MOJIEKyJIe. XUMUYECKHE CBOMCTBA (HA TIPUMEPE alleTUJICHA): PEeaKIMU TPUCOSTUHEHUS
(ramoreHupoBaHUE, UOPUPOBaHUe, TUAPATAIUS, 2UOPO2AI02EHUPOBAHUE) KAK CIIOCO0
MOJIyYeHUSI TIOJIMMEPOB W JIPYTUX TMOJE3HBIX MPOAYKTOB. ['OpeHue areTwieHa Kak
HMCTOYHHK BBICOKOTEMIIEPATypPHOTO TUTAMEHHW I CBapKU H PE3KHM METaJUIOB.
IIpumenenue aneTuiieHa.

Apenbl. beH30151 Kak npecTaBUTENlb ApOMATUYECKUX YIIeBOAOPOA0B. CmpoeHue
MoJneKkynbl b6en3ona. XUMHUYECKUEe CBOMCTBA: peaKIMU 3aMelleHus: (TaJoreHupoBaHUE)
KaK CHoco0 MOJIy4eHHsS XMMHYECKUX CPEICTB 3alllUThl PACTEHHUM, NPUCOEAMHEHUS
(rumpupoBaHME) KaK JOKa3aTelbCTBO HEMNpENeIbHOro xapakrepa OeH3ona. Peakius
ropenus. [Ipumenenue 6eH3omna.

Xumust 1 sHepretuka. [IpupoaHble UCTOUHHUKHU YTiaeBOAOPOOB. [Ipupoansiii u
NOMYyTHBIM HE(TAHOW ra3pl, MX COCTaB U ucnojb3oBanue. CoctaB HedpTH U ee
nepepabotka. Hedrenmpomyktel. OkraHoBoe umciio OeHzmHa. OXpaHa OKpyX)aromen
cpensl  mpu  HedTemepepabOTKE M TPAHCHOPTUPOBKE  HEPTENPOIYKTOB.
AnbTepHATUBHBIE HICTOYHUKH SHEPTHH.
3.Kucaopoacoaepxamue opranudeckue coeqrunenus (13 yacon)

Cmuptel. Knmaccudukanusi, HOMEHKIATypa, HM30Mepus COUPTOB. MeTaHOT U
ATAHOJI KaK TMPEACTABUTEIN TMPEACIbHBIX OJHOATOMHBIX CIIHPTOB. XUMHUYECKUE
CBOMCTBa (Ha MpUMepe METaHOJIa U 3TAHOJA): B3aUMOJEHCTBUE C HATPUEM KaK CIOCO0
YCTAHOBJICHUS HAJIMYUS THAPOKCOTPYIIIBI, PEAKIIUS C TaJOT€HOBOAOPOIaMHU KaK Crloco0
MOJIYYEHHs] PACTBOPUTEIICH, AETUApATALMS KaK CIOcO0 MOdy4yeHus STuieHa. Peakius
TOpPEHUs: CIUPTHI KaK TOIIMBO. [IpuMeHenne metaHosa u 3tanosna. OU3nosoruieckoe
JICUCTBME METaHOJIa U ATAHOJIA Ha OPraHM3M YeNoBeKa. DTWICHIVIMKOJIb U TJIHMIEPUH
KaK MpeJCTaBUTENN MPEAETbHBIX MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakius Ha
MHOTOAaTOMHBIE€ CIUPTHI U €€ MPUMEHEHHUE AJIS Pacro3HABaHUS TIIMIIEPUHA B COCTABE
KOCMETHYECKHX cpeacTB. [IpakTHdeckoe MpUMEHEHHNE STUIICHTIIUKONS U TIUIepUHA.

®enon. CtpoeHue MoJneKynbl (peHona. Bzaumuoe uuanue amomos 6 MoaeKyie
Qenona. Xumuueckue ceoucmea: 83aumooeucmsue ¢ Hampuem, 2UOPOKCUOOM HAMPUS,
opomom. llpumenenue ¢enona.

Anpperuasl. Metanans (popManbaerua) W dTaHalb (aleTadbAeTHa) Kak
MIPEACTABUTENH TIPENCTbHBIX aNbAeTHuA0B. KauecTBeHHbIE peaKIny Ha KapOOHUILHYIO
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rpynmy (peakuus «cepeOpsiHOro 3epkaja», B3auMmozeicTeue ¢ runpokcunom meau (11)
U UX TPUMEHEHHE [JIsi OOHApYXEHUS NPEACNbHBIX albJCTHIOB B MPOMBIIIJIEHHBIX
CTOYHBIX BOJaxX. TOKCHYHOCTh anbaerufoB. IIpuMenenme Qopmanpaeruga u
aleTaIbIeTU/A.

KapOGoHOBBIE KHCHOTHI. YKCyCHasi KHCIIOTa KaK MPEACTaBUTENb MPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBa (HAa MpUMEpPE YKCYCHOU
KHUCJIOTBI): PEeaKIMU ¢ METAJIAMU, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSIMU U COJIIMU KakK
NOJATBEPKICHUE CXOJCTBA C HEOPraHMYECKUMHU KucIoTamu. Peakius srepuduxanuu
KaKk CIoco0 TMOJy4YeHusi CHOXKHbIX 3¢upoB. llpuMeHeHHEe YKCYCHOM KHUCIOTHI.
[IpeacTaBnenue 0 BEICIINX KApOOHOBBIX KUCIOTAX.

Cnoxusble 3¢gupbl u xupbl. CiaoxkHble 3(UPBl KaK TPOIYKThI B3aUMOJECUCTBUS
KapOOHOBBIX KHCIIOT €O crnupTaMu. [IpuMeHeHHe CHOXXHBIX 3(QUPOB B NUIIEBOH U
nap(proMepHON NPOMBIILIEHHOCTH. JKHUPbI KaK CIOKHbIE 3PUPHI TJIULEPUHA U BBICIIUX
KapOOHOBBIX KUCIIOT. PacTuTenbHbIe W KUBOTHBIC KUPBI, UX COCTaB. Pacmo3HaBaHue
pPacCTUTENBHBIX JXUPOB HA OCHOBAaHWM MX HENpENeNbHOro xapakrepa. [IpumeneHue
KUPOB. ['UIIPONIN3 WM OMBUICHHUE XKUPOB KAaK CIOCOO MPOMBIIUIEHHOTO MOJIYYEHUS
COJIeH BBICHIMX KapOOHOBBIX KHCJIOT. MbIIA KaK COJM BBICHIMX KapOOHOBBIX KHCIOT.
Moromue CBOMCTBA MbLIA.

VYrnesoasl. Knaccudukarus yriaeBogoB. HaxoxxaeHue yriaeBOAoB B MPHUPOIE.
['moko3a kak anpaeruaocnupt. bpoxkenue rimoko3bl. Caxaposa. [udpoausz caxapo3svl.
Kpaxman u nemnono3a Kak OHOJOTMYECKHE MOJUMEphl. XUMHUYECKHE CBOMCTBA
Kpaxmaya U UEeJUII0JI03bl (TUAPOIN3, KaueCTBEHHAsI peaKilys ¢ HOJAOM Ha Kpaxmanl U ee
npyUMeHEeHue Juisi OOHapyKeHHsI Kpaxmaia B MNpoAyKTax nurtanus). llpumenenue u
Ounonoruyeckasi poib yrieBoJoB. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MpUMeEpe
aleTaTHOrO BOJIOKHA.

Nnentudukanus OpraHUYECKUX COCAUHEHUN. [enemuueckas 6136 MedHcoy
Kiaccamu opeanuyeckux coeourenui. TUIbl XUMUYECKUX PEAKLIHM B OPraHUYeCKOn
XUMUHU.
4.A30Tconepikainiue OpraHudecKue coenHeHus (5 4acon)

AMuHOKHCIOTH U Oenku. CocTaB W HOMEHKJIATypa. AMHHOKHCIOTHI Kak
ampoTepHbIe OpraHndeckue coequuenus. [lentuaHas cBs3b. bruomornyeckoe 3HaueHUE
0-aMUHOKHUCHOT. (O07acTd NPUMEHEHHS] AMUHOKHCIOT. belKku Kak MpUupoaHbIC
ouononumepsl. CocTaB U CTpoeHUe OeKOB. XUMUYECKUE CBOMCTBA OEJIKOB: THAPOIH3,
nenatypauusa. O0oHapyxeHre OeJIKOB MPU MOMOIIY KaYeCTBEHHBIX (LIBETHBIX) PEAKIIUMA.
[IpeBparnienus 0enkoB Nuily B opranuzme. buonornueckue GyHKIHUN OEIKOB.

Teopernueckne ocHoBbI xumu (11 ki1ace)

1.Ctpoenne BemecTBa (4 4aca)

CoBpeMeHHass MOJeNb CTPOCHHSI aToma. DJIEKTpOHHAash KOH(UTypanus aroMma.
Ocnognoe u 80306ydcoeHnvie cocmosanus amomos. Kinaccudukanuss XUMUYECKHX
AJIIEMEHTOB (S-, p-, d-amemeHTs). OCOOEHHOCTH CTPOEHUS! PHEPreTUYECKUX YpPOBHEH
atomoB d-amementoB. llepmomuyeckas cucremMa XuMHYecKux diemeHToB J[.U.
MenneneeBa. ®usnueckunt cmbicn [lepuognueckoro 3axona J[.MI. Menneneesa.
[IprurHBI U 3aKOHOMEPHOCTM M3MEHEHUSI CBOWMCTB 3JIEMEHTOB U UX COCAWUHEHHH 10
nepuoJam W Tpynmam. ONIeKTpOHHAas  OpUPOJa  XUMUYECKOM  CBSI3H.
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DNEeKTPOOTPUIATEIbHOCTh. BHUIABI XUMHUYECKOM CBA3M (KOBAJCHTHAs, WOHHAs,
MeTaJJIn4ecKasi, BOJOPOAHAs) U MEXaHU3Mbl ee oOpaszoBaHus. Kpucmannuueckue u
amopgnvle sewecmea. Tunvl KpUCMALIU4eCKux peuemox (amomHas, MONeKVIapHas,
UOHHASA, Memaniudeckas). 3asucumocms Qu3uueckux C80UCm8 eeujecmea om mund
Kpucmannudeckou peutemxu. IIpuauHbl MHOTOOOpa3Hsl BEIIECTB.

2. Xumnueckue peakuuu (10 yacon)

['omoreHHsie U reTeporeHHbie peakuuu. CKOpOCTh peaklivu, €€ 3aBUCUMOCTb OT
paznuyHBIX  (PAKTOpOB:  MNPUPOABI  PEArupyloOlUMX  BELIECTB,  KOHIIEHTpAlUU
pearupyromux BelecTB, TEMIEPaTyphl, IUIOLIAAN PEAKIIMIOHHON MOBEPXHOCTH, HATUYUS
Katanu3aropa. Poib KaTtamu3atopoB B NpPHUPOJAE U MPOMBILUIEHHOM IMPOU3BOJICTBE.
O6patumocTth peakiuil. XUMHUYECKOe PaBHOBECHE M €ro CMEUIEHUE MOJ JIeWCTBUEM
paznuyHbIX (HaKTOPOB (KOHLIEHTpAIUsl PEareHTOB WK MPOAYKTOB PEAKIIUH, JABJICHUE,
TeMIeparypa) Ui CO3/1aHUSl ONTHUMAIbHBIX YCJIOBHM NPOTEKAHUS XUMHUYECKHX
npoueccoB. /Jucnepcuvle cucmemvl. [lonamue o xonnouoax (3oau, cenu). Mcmumnnvie
pacmeopul. Peakuum B pacTBOpax d3JEKTPOIUTOB. pH pacTBopa Kak IOKa3aTelb
KHCIIOTHOCTH cpenbl. ['maponu3 cosjeil. 3HaueHHWE TUApPOIM3a B OHMOJIOTHUECKUX
OoOMeHHBIX Tmporeccax. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUU B MPUPOJE,
MIPOU3BOJCTBEHHBIX MPOIIECCAX U KUZHEAEATEIILHOCTH OPraHU3MOB.

3.MetaJuibl u HeMeTa/LIbI (14 yacoB)

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE CBOWMCTBA MPOCTBIX BEIIECTB — METAJLIOB
IJIaBHBIX U MOOOYHBIX MOArPYII (MEJlb, )K€JI€30) U HEMETAJIOB: BOAOPO/1a, KUCIOPO/a,
raJlIoreHoB, cepbl, a3oTa, (ocdopa, yriaepona, kpemuus. Koppos3uss meTayioB: BUABI
KOPpPO3HUH, CHOCOOBI 3alUThl METAUIOB OT KOPPO3UU. IIeKmponu3 pacmeopos u
pacniaeos. llpumenenue 21ekmpoausa 8 npOMulULIeHHOCU.

4.Xumus v ;Ku3Hb (6 4acoB)

Hayunble MeToAbl MO3HAHUS B XUMHUH. VICTOUHUMKHM XMMHUYECKOW HH(OpManuu.
[Touck unHopmanu TO Ha3BaHUSAM, HIEHTU(PUKATOPAM, CTPYKTYPHBIM (PopMyiiam.
MonennpoBaHue XUMHUYECKUX MPOIECCOB U SBICHUM, XUMUUECKUL aHAIU3 U CUHME3
KaK METOJbl HAyYHOTO MMO3HAHUSI.

Xumus u 310poBke. JlekapcTBa, GepMEeHThI, BUTAMHUHBI, TOPMOHBI, MUHEPAJIbHBIE
Bo/bI. [Ipobnemsbl, cBA3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MpenapaToB. Bpeansie
NPUBBIYKKA U (PAKTOPBI, pa3pyllaoniue 370poBbe (KypeHHe, YnoTpeOieHne alKkorods,
HapkoMaHwus ). PanimonanbHoe nutanue. [luwesvie 0obasxku. OcHosbl nuwesol Xumuu.

XuMHsI B MOBCEIHEBHOW XM3HU. Moromme u uuctsmme cpeacrBa. Cpeocmea
O0pbObLL ¢ OLIMOBLIMU HACEKOMBIMU. penesiieHmbl, uncekmuyuosl. CpencTBa JTUIHOU
rUrueHbl M KocMeTuku. llpaBuna Oe3omacHod pabOThl C €IKUMHU, TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH ObITOBOW XUMUHU.

XUMHSI U CeIIbCKOE XO034icTBO. MuUHepanbHble U OpraHuyecKue YI0OpeHusl.
CpencTBa 3aiuThl paCTEHUN.

Xumus B ctpoutenbeTBe. Llement. beton. [Tog0op onTuManbHBIX CTPOUTEIBHBIX
MaTEpUaJIOB B MPAKTUUYECKON JESITEIbHOCTH YEIOBEKA.

XuMHST U IKOJIOrusA. XUMHYECKOE 3arpsi3HEHHUE OKPYXKAUIEW CPEdbl U €ro
nocneactBus. OxpaHa ruapocdepsl, MouBbl, aTtMocdepbl, (Guopsl U QayHbl OT
XUMHUYECKOTO 3arpsA3HEHHUS.
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Tunsl pacyeTHbIX 321a4:

Haxoxxnenne wmonekyasipHOi (OpMyYJIbl OPraHUYECKOTO BENMIECTBA IO €ro
MJIOTHOCTH ¥ MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIIUX B €r0 COCTaB, WM IO MPOTyKTaM
CropaHusl.

PacueTtsr maccoBoii 1051 (MacChl) XUMHUYECKOTO COCTMHEHHS B CMECH.

Pacuetsl Maccel (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLMH, E€CIH
OJIHO M3 BEILECTB JaHO B U30BITKE (MMEET IPUMECH).

PacueTsl MaccoBoM wiM OOBEMHOW JOJM BBIXOJA NPOAYKTa PEAKIUU OT
TEOPETHUYECKH BO3MOXKHOTO.

Pacuets! TemmoBoro addekra peakiyu.

PacueTsl 00beMHBIX OTHOIIEHUH ra30B MPU XUMUYECKUX PEAKIUSIX.

PacueTsl Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CJIU OAHO
U3 BEUIECTB JJAHO B BHUJE PAacTBOpa C OINpPEICICHHOW MACCOBOM JI0JI€M pacTBOPEHHOTO
BEIIECTBA.

IIpumepHbIle TeMbI NPAKTHYECKUX PadoT (HA BHIOOP yUHTeEJIs1):

KauecTBeHHOE ompeaeneHue yriepoja, BOAOPOIA M XJIOpa B OPraHUYECKUX
BEIIECTBAX.

KoHcTpynpoBanue mapoCTepKHEBBIX MOAEIEH MOJIEKYJI OPTaHUYECKUX BEILIECTB.

Pacno3HaBaHue maacTMacc v BOJIOKOH.

[TonyyeHne UCKYCCTBEHHOTO LIETKA.

Pemienne sxcriepuMeHTaNbHBIX 33724 Ha MOJIy4YE€HUE OPTaHUYECKUX BEILIECTB.

Pemienne s3xcrniepuMeHTaNbHbIX 33724 Ha pACIIO3HABAaHUE OPTaHUYECKUX BEILIECTB.

W nentudukanms HeoOpraHU4eCcKux COeTMHEHUN.

[Tonydyenue, cobupanue u pacrno3HaBaHUe ra3oB.

Peuienne sxcrnepuMeHTaNbHbIX 3aa4 M0 TeMe «MeTauibly.

Pemenune sxcnepuMenTanpHbIX 3a0a4 o TeMe « Hemeramisy.

Pemenne skcnepuMeHTanbHBIX 33a1a4 MO Teme «l'eHeThdeckas CBSI3b MEXIY
KJIACCAMHU HEOPTaHUYECKHUX COCIUHECHUIN.

Pemenne skcnepuMeHTanbHBIX 3a1a4 1Mo Teme «l'eHeTndeckas: CBSI3b MEXIY
KJIACCAMHM OPTAHUYECKUX COCTUHEHUID.

[TonydyeHne 3TUIEHa U U3YYEHHUE €TI0 CBOMCTB.

[TosryuyeHue yKCYCHOM KHCJIOTBI U U3YYEHHUE €€ CBOWCTB.

['uapomnus Kupos.

N3roroBiieHre MblIa py4HOU pabOTHI.

XHUMUS KOCMETUYECKUX CPEIICTB.

HccnenoBanne cBOMCTB OEIIKOB.

OCHOBBI IUIIEBOW XUMHH.

HccnenoBanue MUILEBBIX 100aBOK.

CBoiicTBa OJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB.

XUMHUUYECKHE CBOWCTBA AJIbACTUIOB.

CuHTe3 CII0XKHOTO dupa.

['upponu3s yrieBonos.

YcTpaHeHne BpeMEHHOU )KECTKOCTH BOJBI.

KauecTBeHHbBIE peaKlIMM Ha HEOPTAHUYECKUE BEIIECTBA U MOHBL.
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HccnenoBanue BAMSHHUS pPA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOM

PEaKIHH.

OnpeneneHne KOHIIEHTPAIMU pacTBOpa AacKOPOMHOBOW KHUCIOTHI METOIOM

TUTPOBAHUA.

4.TemaTu4eckoe IJIAHUPOBAHME

10 kaace
Tema KosuuecTBo yacoB
1. Teopusi XUMHUUYECKOTO CTPOCHHS OPTaHUUECKUX 3 yaca
coenquHenuid A. M. bytiepoBa
2. YrneBoaopoibl 13 yacoB
3. Kucnopoacoaepxaiiyde OpraHu4ecKie COeTMHEHUS 13 gacoB
4. A3oTcojepikalliie OpraHu4ecKre COeIMHEHUs 5 yacoB
NUTOI'O 34 yaca
11 kaace
Tema KosmnyecTBO 4acos
1. Ctpoenue BelecTBa 4 gaca
2. XMMHYECKHE peaKkuu 10 gacos
3. Meramibl 1 HEMETaJUIbI 14 gacoB
4. XUMHUS U )KU3Hb 6 4acoB
NTOI'O 34 yaca
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5.Conepkanue U npeMeTHbIE Pe3yJIbTAThHI H3YYCHHUS TeM NpeaMeTa « XuMH»

10 KVIIACC

Tema ¢ ykazanuem
KOJIH4eCTBA YaCOB

Conep:xaHue TeMbl

Hpe}IMeTHBIe pe3yabTaTrbl 0CBOCHUSA TEMbI

Teopust XMMUYECKOTO
CTPOCHHUS
OpraHUYeCKUX
coenuHeHui A. M.
Bytnepona (3 gaca)

IlosiBieHMEe M pa3BUTHE OPraHUYECKOW XHMMHMM KakK HayKH.
[Ipenmer opranudyeckod XuMUH. MeCcTO H  3HAYEHHUE
OpPraHUYECKON XUMHUHU B CUCTEME ECTECTBEHHBIX HAYK.

XHWMHUYECKOE CTPOCHHME KaK IMOPSAOK COCIUHEHUS aTOMOB B
MOJIEKYJIE COIJIACHO MX BaJIEHTHOCTH. OCHOBHBIE IMOJIOKEHHUS
TEOPUM XUMHUYECKOI'O CTPOEHHUS OPraHUYECKUX COEIUHEHUU
AM. byrtnepoBa.  YIiepoaHbII  CKEJIET  OpPraHUYECKOU
MOJIEKyJibl. KpaTHOCTh XMMHUYECKOW CBA3U. 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT XHMMHUYECKOI'O CTPOEHHUS MOJIEKYII.
N3omepust u nzomepsl. [lonsTue o GyHKIMOHATLHON TpymIe.

—  pacKpblBaTh Ha MpHUMEpax IMOJIOKCHUS
xuMHueckoro crpoenusi A.M. bytieposa;

—  OOBACHATH TNPHUYMHBI MHOro0OOpa3usi BEIIECTB Ha
OCHOBE OOIIMX MPEACTaBICHUI 00 X COCTABE U CTPOCHUH;

—  TPUMCHSTH npaBwiia CUCTEMAaTHUYECKOM
MEXIYyHapOAHOW HOMEHKJIATYphl KaK CPEeJICTBA pa3uyeHUs U
UICHTH(HUKAIIIY BEIIECTB M0 UX COCTaBYy U CTPOCHUIO;

—  WLIIOCMpUpo8amv HA NpuMepax CmaHosleHue u
960I0YUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX
UCTMOpUYeCKUX IManax ee pa3eumusi;

TEOpUU

[TpuHIUnBl  KMacCUPHUKAIMU  OPTaHUYECKUX  COCTUHECHUH.
CucremaTnueckass ~ MEXIyHapoJIHas  HOMEHKJIAaTypa U
TIPUHIUITBL o0pa3oBaHUs Ha3BaHUH OpPTraHNYECKUX
COCTUHEHUH.
VYrneBopopoas! (13 ATKaHBI. Cmpoenue MOJIeKYTbl mMemana. —  pacKpblBaTb Ha IpUMEpax IMOJIOKEHUS TEOpUU
4acoB) l'omonornueckuit psan ankaHoB. ['omosorn. Homenknatypa. | xumuueckoro crpoenus A.M. bytieposa;
N3omepust YIJIEPOIHOTO CKeJIeTa. 3aKOHOMEPHOCTH —  OOBACHATH TNPHUYMHBI MHOro0OOpa3usi BEIIECTB Ha
W3MEHEHUs (U3MYECKUX CBOWCTB. XMMHUYECKHE CBOWCTBA (HA | OCHOBE OOIIUX MPEICTaBICHUN 00 UX COCTaBE M CTPOCHUHU;
npuMepe MeTaHa W JTaHa): peakuuu  3aMEIICHHUs —  TIPUMEHATH npaBuiIa CHCTEMaTUYeCKOU
(raoreHupoBaHue),  ACTUAPUPOBAHMS  KaK  CIOCOOBI | MEXAYHApPOAHOW HOMEHKJIATYphl KaK CPEICTBA pa3IuyeHUs U
MOJyYeHUs] BaKHEHIIMX COEJMHEHUH B  OPraHMYECKOM | MIACHTU(UKAIIMH BELIECTB IO UX COCTaBYy U CTPOCHHUIO;

cuHTe3e. ['opeHne MeTaHa Kak OJJUH U3 OCHOBHBIX HCTOYHHUKOB
TCIJIa B MPOMBIINIJICHHOCTH U GBITy. Haxo;x;[eHHe B IIpUpOAC U
MpUMEHEHUE alKaHOB. [loHamue o YuKI0aIKaHax.

AJTTKEHBI. Cmpoenue MOJIeKYTbl Smunena.
l'omonorunueckuit psig ankeHoB. Homenknatypa. M3omepus
VIIEPOAHOTO CKelleTa W TMOJIOKCHHS KPAaTHOM CBS3H B
MOJIeKyJiIe. XUMHUYECKUE CBOWCTBAa (Ha TpUMEpPE OTUJICHA):
peakiuu mpucoeArHEeHHs (TaJIOTEHUPOBAHUE, 2UOPUPOBAHUE,

—  COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHbIE (OPMYIIbI
OpPraHMYECKUX BEIIECTB Kak HocuTened uHGOpMauu o
CTPOCHHH BEILECTBA, €r0 CBOMCTBAX W MPHUHAJUIEKHOCTU K
OTpeIEJICHHOMY KJIACCY COeTMHEHUIA;

—  XapakTepu3oBaTb  OpraHMYECKHWE  BeIllecTBa IO
COCTaBY, CTPOCHHUIO U CBOMCTBaM, yCTaHABJIMBATh MPUUYUHHO-
CIIEICTBEHHBIE CBS3M MEXIYy IaHHBIMU XapaKTePHUCTHKaMHU
BEILIECTBA;
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THIPATALMS, cUOPO2ANO2eHUPO8anUe) KaK CIIOCO0 TOJTydeHHs
(YHKIIMOHATBHBIX TPOU3BOJHBIX YIJIEBOJOPOJIOB, TOPEHHUS.
[Tonumepuszanus >THIEHA KaK OCHOBHOE HAIpPaBIEHUE €ro
ucronb3oBaHus.  I[lonmudThneH  Kak — KpYHMHOTOHHAXKHBIN
MPOIYKT XUMUYECKOTO MPOou3BOACTBA. [IpMenenue sTuexa.

AnkanueHsl M Kaydyyku. [loHsTHE 00 aykaagweHax Kak
YIJIEBOJOPOJaX C ABYMsI ABOMHBIMU CBsi3siMU. [lonnmepusanus
muBuHWiIa  (Oyragwena-1,3) kak  cmoco0 — TMOJyYeHHs
CUHTETUYECKOr0 Kaydyka. HaTypanbHblii M CHHTETHYECKHUI

Kayuyku. Bynkanuzaums kayuyka. Pesuna. Ilpumenenue
Kay4yKa U PE3UHEL.
AJKUHBI. Cmpoenue  monexyvl ayemuena.

I'omonorunyeckuii psn ankuHoB. Homenkiarypa. M3omepus
YIIEPOAHOTO CKeJleTa W IOJIOKCHHS KPAaTHOM CBSA3M B
MoJieKyse. XUMHUUYECKUE CBOMCTBA (HAa NMpUMEpE alleTUIIEHA):
peaKkuMMu MPUCOETUHEHUs (TalOr€HUpPOBAHUE, 2uUOpuposaHue,
THIPATALMS, cUOPO2ANO2eHUPO8anue) KaK CIoCO0 TMOJTydeHHs
IIOJIMMEPOB M JIPYTUX TMOJE3HBIX MNpOAYyKTOB. ['openue
alleTWJIEHA KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOIO IIJIaMEHH
IUI CBapKU U pe3Ku MeTauioB. IIpuMeHenune aneruinena.

Apensl. beH3on kak InpencraBUTENb apOMaTUYECKUX
yriaeBoAopoaoB. Cmpoenue monekynvt Oen3zona. XuMUUECKUe
CBOMCTBA: peakiuu 3aMelieHusl (TaJIOTeHHUPOBAHME) Kak
CIoco0 MONY4EeHUs XMMUYECKHX CPEJICTB 3allUThl pacTeHUi,
NpUCOEAUHEHHsT  (THUApPUpPOBAHME) KAk  J0Ka3aTeJbCTBO
HEeNpeAeabHOro  Xapakrepa OeHzoma. Peakuus ropeHus.
[Ipumenenue GeH3oa.

Xumuss u  oHepretuka. IIpupoaHble  UCTOYHMKHU
yri1eBo10pooB. [IpupoaHbIilt ¥ MOMyTHBIM HETSIHON Ta3bl, UX
coctaB M ucnoib3zoBanue. CocraB HeTH U ee mepepaboTka.

Hedrenponykrel. OxtaHoBoe wuyucino OenzuHa. OxpaHa
OKpY>KaroIen Cpelbl pu HedTenepepaboTke u
TPaHCIIOPTUPOBKE He(TenpoIyKTOB. AnbTepHaTUBHBIC

HCTOYHUKH SHCPIHUU.

— TpPHUBOIUTH  TMPUMEPHl  XUMHUYECKHX  pPEaKIHi,
pPAcKpBHIBAIOIIUX  XapaKTepHbIE  CBOWCTBA  THUITUYHBIX
MPEJICTAaBUTENCH KIIACCOB OPraHMUYECKUX BEIIECTB C LETBI0 UX
uaeHTU(OUKAITN U OOBSICHEHHS 00JaCTH TIPUMECHECHHUS;

—  UCHONB30BaTh 3HAHUS O COCTaBe, CTPOCHUH U
XUMAYECKHX  CBOWMCTBaX  BEMIECTB s 0E30MacHOro
MPUMEHEHHUS B IPAKTUIECKON ACSITETLHOCTH;

—  TIPUBOJUTH NMPHUMEPHI MPAKTHUECKOTO HCIOIH30BAHUS
NPOAYKTOB TEepepabOTKu He)TH U MPHUPOJHOTO rasa,
BBICOKOMOJICKYIISIPHBIX COCMHEHUI (oA THIICHA,
CUHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

—  BJIaJIETh IIPaBUJIAMH W MIpUEMaMu 0€30macHON paboThI
C  XUMHUYECKMMH  BEIECTBAMH H  J1aOOpaTOPHBIM
000opyI0OBaHUEM;

—  TPOBOAWTH pacueThl HAa HAXOXKICHHE MOJICKYISPHON
(bopMyIBl YIIIeBOOpOJA MO MPOIYKTaM CTOpPaHHsI U IO €ro
OTHOCUTEIIHOW TUIOTHOCTH U MAacCCOBBIM JOJISIM 3JIEMEHTOB,
BXO/JISIIIUX B €r0 COCTAB;

—  WIIOCMpupo8amsb HA NPUMEpAx CMAaHosleHue U
9BOMIOYUIO OP2AHUYECKOU XUMUU KAK HAVKU HA PA3IUYHBIX
UCOPUYECKUX d9MANnax ee pa3zeumus;

—  UCNONb306aMb  MemoObl HAYYHO2O NO3HAHUS NpU
BbINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aAMENbCKUX 3A0aY
10 UZYYEHUIO CBOUCMS, CNOCOO08 NOLYYEHUsL U PACNO3ZHABAHUS
Op2aHUYECKUX 6eujecms,

—  YCMaMaenueamv - 2eHemudeckyro - C6A3b  MeHcoy
KAIACCamu — opeanuueckux — eeujecmg  Onsi  0OOCHOBAHUSL
NPUHYUNUATLHOU  803MONCHOCMU  NOJYYEHUSl OP2AHUYECKUX
COeOuHeHUll 3a0aHH020 COCMABA U CIPOEHUSL,

—  YCMauMaeiueamyv 63auMOCea3u mexncoy gakmamu u
meopuell, NPUYUHOU U CLe0CmEUemM Npu aHauuze npooIeMHbIX
cumyayuti u 060CHOBAHUU NPUHUMAEMbIX peuleHUll Hd OCHO8e
XUMUYECKUX ZHAHUIL.

Kucnoponconepsxkaiue

Crouprel. Knaccudukauusi, HOMEHKIAaTypa, M30MepHUs

— packpbiBaThb HAa TpPUMEPax TMOJOXKEHUSI TEOpUHU
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OpraHUYEeCKHe
coenunenHus (13
4acoB)

cnupToB. METaHOM U 3TAHOJ KaK MPEACTABUTENH MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. XUMHUYECKHE CBOMCTBA (HA MpUMeEpe
METaHOJIa ¥ TAHOJA): B3aUMOJICHCTBUE C HATPUEM KaK CIOCO0
YCTAHOBJICHUSI ~HAJW4Msl THAPOKCOTPYMIbI, pEaKkuus ¢
raJJOreHOBOJIOPOJIaMH KaK CIoco0 MOJIydeHHs] pacTBOpUTEIIEH,
Jeruaparanusi Kak crnoco0 TModydeHHus OHTuieHa. Peakuus
TOpEHHUs: CHUPTHI Kak TomIuMBO. [IpuMeHeHue MeraHona M
staHos1a. OU3NONOrnYecKoe JEHCTBUE METAHOJIA U 3TAHOJIA Ha
OpraHu3M 4eJIOBeKa. OTWJICHIVIMKOJIb U TJIMIEPUH Kak
MPEACTABUTENN  TMPEACNbHBIX  MHOTOAaTOMHBIX  CIIMPTOB.
KauectBennasi peakuysi Ha MHOTOAQTOMHBIE CHOUPTBI U €€
MIPUMEHEHHUE Il pACMO3HABAHMUS TIUIMIIEPUHA B COCTaBE
KOCMETHYECKUX  cpeAcTB.  IIpakThueckoe  NpUMEHEHHE
STUJIEHTJIMKOJIS U TJIMLEPUHA.

@®enon. Crpoenue Mosekynsl (eHoma. Bzaumroe
8nUAHUE AMOMO8 8 MOjeKyle henona. Xumuieckue ceoucmea:
g3aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM HAMPUsL, OPOMOM.
[Ipumenenue denona.

Anpaerunsl. Merananb (dopManbAerua) M STaHAIb
(ameranbaerua) Kak MpeACTaBUTENH MPEAETbHBIX allbJAETUIOB.
KayecTBeHHBIE peaknMy Ha KapOOHWIBHYIO TPYIIY (peakimus
«cepeOpsHOro 3epKana», B3aHUMOJCHCTBHE C THUIPOKCHIIOM
veau (II) m ux mpumeHeHue Ui OOHAPYKEHUS TPEISITbHBIX
aNbJETUI0B B IPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHUYHOCTh
anprerunioB. [I[pumenenue Gpopmanbaeruia 1 aeraibIeruaa.

KapOoHoBbIe KHCTOTBI. YKCyCHas KHCJIOTa Kak
MPEICTaBUTENb MpPEeNeiIbHbIX OJAHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. XUMHUYECKHE CBOWCTBAa (HA TMpPUMEpPE YKCYCHOM
KHCIIOTBI): PEakIUu C MeTajulaMd, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUSIMU M COJSIMH KaK MOJATBEPXKIECHUE CXOJCTBA C
HEOpPraHMYECKUMHU KHUCJIOTaMH. Peakius stepudukanuy Kak
CTOCco0 MONyYeHUs CIIOKHBIX 3pHUpoB. [IpumMeHenne ykcycHoOn
kucnoThl. [IpeacraBnenue o BhICIINX KapOOHOBBIX KUCIOTaX.

Crnoxuble 3¢upsl u xupbl. Cioxsble 3QUPH Kak
MPOAYKTHl  B3aUMOJICHCTBUSL  KapOOHOBBIX  KHUCJIOT  CO

xumuueckoro crpoenust A.M. bytneposa;

—  OOBSCHATH TPUYUHBI MHOTOOOpa3uWsi BEIIECTB Ha
OCHOBE OOIIMX MPEACTaBICHUI 00 X COCTAaBE M CTPOCHHU;

—  TPUMEHSTH npaBuiia CUCTEMAaTUYECKOM
MEXITYHApOAHOW HOMEHKIIATYPhI KaK CPEJICTBA Pa3UUCHUS U
UACHTU(PUKAIIH BEIIECTB MO0 UX COCTaBYy U CTPOECHUIO;

—  COCTaBISITh MOJIEKYJSIPHBIE U CTPYKTYPHBIE (DOPMYIIbI
OpraHMYEeCKUX BEIIECTB Kak HocuTened uHpopMauuu o
CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX M TNPHHAICKHOCTH K
OTIpeiIeIEHHOMY KJIacCy COEeMHEHHI;

—  XapakTepu3oBaTh  OpPraHMYECKHWE  BEIIECTBA IO
COCTaBYy, CTPOEHHUIO U CBOMCTBAaM, yCTaHABJIMBATh MPUYHHHO-
CIICICTBEHHBIC CBS3M MEXKIY MAaHHBIMH XapaKTePUCTHKaAMU
BEIIECTBA;

— TpPHUBOIUTH  TNPUMEPHl  XUMHUYECKHX  pPEaKIHi,
pPacKpbIBalOIIUX  XapaKTEepHbIE  CBOMCTBA  THUIMYHBIX
MPeJCTaBUTENEH KIACCOB OPTaHMUECKUX BEIIECTB C LENbI0 UX
uaeHTU(OUKAITIN 1 OOBSICHEHHS 00JaCTH TIPUMCHCHHUS;

— HCIIONIb30BaTh 3HAHMA O COCTaBe, CTPOCHUU U
XUMHUYECKUX  CBOMCTBaX BeHIeCTB Juid  0E30MacHOTo
MPUMEHEHUS B IPAKTUYECKON ACSITETLHOCTH;

—  TPOBOAMTH OMBITHI IO PACHO3HABAHUIO OPTraHUYECKUX
BEIIECTB: TJMIIEPUHA, YKCYCHOW KHCIOTHI, HEMPEeAeTbHBIX
KHUPOB, TIIIOKO3bI, KpaxMaia — B COCTaBe MHUIIEBBIX
MIPOAYKTOB U KOCMETHUYECKUX CPE/CTB;

—  BIIQJICTh MpaBWIAMHU U MpUEeMaMu 0€30MacHO pabOThI
C  XUMHUYECKMMHM  BelleCTBAaMH U J1abOpaTOPHBIM
obopynoBaHueEM;

—  WLIIOCMpUpo8amv HA NpuMepax CmaHosleHue U
960I0YUI0 OP2AHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX
UCTMOpUYeCKUX dManax ee pa3eumusi;

—  UCNONb3068aAMb  MemoObl HAYYHO2O NO3HAHUA NpU
8bINOHEHUU NPOEKMO8 U YUeOHO-UCCIe008aMeNbCKUX 3a0ay
1O U3YYEHUIO CBOLICS, CNOCOO08 NONYYEHU U PACNO3ZHABAHUS
OpP2aHU4eCcKUx euecms;
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cnuptamu. [IprMeHeHHe CIOKHBIX S(PHUPOB B MHUIIEBOH U
napQOMEpPHOH MPOMBIIUICHHOCTH. JKUpPBI Kak CJIOKHBIE
5¢Upbl TMLIEPUHA W  BBICHIMX KAapOOHOBBIX  KHCJOT.
PacturenbHble U )KMBOTHBIE KUPBL, UX cOcTaB. Pacrio3HaBaHue
pPacTUTENBHBIX JKMPOB HAa OCHOBAHMM WX HENPEAEIBbHOIO
xapakrepa. [IpumeHenue xupoB. ['MOponu3 WM OMBUICHUE
KHPOB KaK Croco0 TMPOMBIIIJICHHOTO MOJYyYEHHs COJIeH
BBICIIMX KAapOOHOBBIX KHCIOT. MBUIA Kak COJM BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIIMe CBOWCTBA MbLIIA.

VYrneBonpl. Knaccudukammst yrineomoB. Haxoxnenue
yriaeBonoB B mpupoje. [nroko3a Kak — anbAeruJ0CHHpT.
Bbpoxenne rmoko3bl. Caxaposa. [ uoponus caxaposvi. Kpaxman
U IeJUTI0NI03a KaK OMOJIOTMYECKHE MOJUMEphl. XHUMHUYECKHE
CBOMCTBAa KpaxMaia M IeJUTIOJIO3bI (TUIPOIN3, KauyeCTBEHHAs
peakuuss ¢ HOJOM Ha KpaxMal U €€ IPUMEHEHHE I
oOHapyXeHHs Kpaxmajia B MpoAyKTax nutanus). [I[pumenenne
u  Ouonoruyeckas  posnb  yriaeBojoB. Ilonstue 00
HCKYCCTBEHHBIX BOJIOKHAX HA MPUMEpE alleTaTHOIO BOJIOKHA.

Wnentudukamms OpraHM4ECKUX COCIMHECHU.
l'enemuueckas c6A36  MexHcoy  KIACCAMU — OP2AHUHECKUX
coedunenuti. TUNBI XUMUYECKUX pPEAKLUl B OpPraHu4ecKou
XUMUH.

—  YCMAaMaenueamv - 2eHeMu4eckyro - C6A3b  MeHcoy
Kiaccamu — opeaHudeckux — eewecmeé 011 0OOCHOBAHUSL
NPUHYUNUATLHOU  B03MONCHOCMU NOJYYEHUS OP2aAHUYECKUX
coeOuHeHUli 3a0aHHO20 COCMABA U CIMPOEHUsL;

—  YCmauMaeiueamv 63auMoCea3u mexncoy gakmamu u
meopuetl, NPUYUHOLL U CIeOCMBUeM NpU AHAIU3e NPoOIeMHbIX
cumyayuti u 060CHOBAHUU NPUHUMAEMbIX peuleHUll Hd OCHO8e
XUMUYECKUX 3HAHULL.

A3zotcoaepkaniue
OpraHuyecKue
coeMHEeHHUs (5 4acoB)

AmMuHokuciaoTel u Oenku. CocTaB M HOMEHKIIATYpa.
AMUHOKHUCIOTH KaKk aM(OTepHble OpraHUYeCKUe COCTUHEHUS.
[lentuaHas cBs3b. buonornueckoe 3HaYEHUE O-aMUHOKHUCIIOT.
O6nacTi NMpUMeHEHUs: aMUHOKHUCIIOT. benku kak mpupojHble
ouonoiumepsl. CocTaB MW CTpoeHHE OeNKOoB. XHMHUYECKHE
cBoiicTBa OenkoB: THAponn3, AcHaTypaius. OOHapyKeHHE
OCNKOB TPH TOMOINM KAauyeCTBEHHBIX (IBETHBIX) PEAKIIUI.
[IpeBpamienus OenkoB MHUINM B OpraHu3Me. buomormueckue
¢byHKIHMN OETIKOB.

—  pacKpblBaTh Ha MpHUMEpax IMOJIOKCHUS
xuMHueckoro crpoenusi A.M. bytieposa;

—  OOBACHATH TNPHUYMHBI MHOrooOpa3usi BELIECTB Ha
OCHOBE OOIIMX MPEACTaBICHUI 00 UX COCTABE U CTPOCHUH;

—  TPUMCHSTH npaBuiia CUCTEMAaTUYECKOM
MEXIYyHapOAHOW HOMEHKJIATYphl KaK CPEeJICTBA pa3uyeHUs U
UICHTH(HUKAIIIY BEIIECTB M0 UX COCTaBYy U CTPOCHUIO;

—  COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYPHbIE (hOPMYIIbI
OpPraHMYECKUX BEIIECTB Kak HocuTelned uHpOpManuu o
CTPOCHHH BEILIECTBA, €r0 CBOMCTBAX W MPHUHAJUIEKHOCTU K
OIpeJICIIEHHOMY KJIACCy COEAMHEHUI];

—  XapakTepu3oBaTb  OpraHMYECKHWE  BeIllecTBa IO
COCTaBYy, CTPOCHHUIO U CBOWMCTBAM, YCTAHABJIMBATH MPUYHHHO-

TEOpUU
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CIICICTBEHHBIC CBS3M MEXKIY MAaHHBIMH XapaKTePUCTHKaAMU
BEIIIECTBA;

— TPUBOAUTH  MPUMEPHl  XUMHUYECKHX  pPEaKIHi,
PacKpBIBAIOIITUX XapaKkTepHbIC CBOMCTBA  THUITHYHBIX
MPEJICTABUTENICH KIIACCOB OPTraHMYECKUX BEIIECTB C LETBI0 UX
uaeHTU(OUKAITIN 1 OOBSICHEHHS 00JaCTH TIPUMCHCHHUS;

— WCIOJIb30BAaTh 3HAaHUS O COCTaBe, CTPOCHUU W
XAMHYECKAX  CBOMCTBAaX  BEMIECTB JUI1  0€30IacHOI0
MPUMEHEHHUS B IPAKTUIECKON ACSITETLHOCTH;

—  TPOBOJHTH OIBITHI MO PACIO3HABAHUIO OPraHUYECCKHX
BEIIECTB: OEIKOB — B COCTaBe NHIIECBBIX MPOAYKTOB H
KOCMETHYECKHUX CPEJICTB;

—  BIAQJAETh MpaBWJIAMHU M IIpHEMaMu 0e30MacHOi paboThI
c XUMHYECKUMU BEIIECTBAMH i 1a00paTOPHBIM
obopynoBaHueM;

—  WLIIOCMpUpo8amsv HA NpumMepax CmaHoeieHue U
960IOYUID OP2AHUYECKOU XUMUU KAK HAYKU HA DPA3TUYHBIX
UCTNOPUYECKUX IMANAX ee PA36UmMusl;

—  UCNONBL308AMb  MemOoObl HAYYHO20 NO3HAHUAL NpU
BBINOJIHEHUU NPOCKMO8 U YUeOHO-UCCIe008AMENbCKUX 3A0aY
1O U3Y4eHUI0 C8OUCMS, CNOCOD08 NOLYYeHUs U PACNO3HABAHUS
OP2AHUYECKUX BeUeCms;

—  YCMAHABIUBAMb  2eHEMUYECKVI0  C81A3b  MedHCOy
KIAccamu  OpeaHudeckux — eewecme  0as  0OOCHOBAHUSL
NPUHYUNUATBHOU  B03MONCHOCMU NOJYYEHUS OP2AHUYECKUX
COeOUHEeHU 3A0aHH020 COCMABA U CIMPOEHUS;

—  YCMAaHA8IUBAMb 83AUMOCEA3U MeXHcOy pakmamu u
meopueti, NPUYUHOU U CIe0CmBUeM NpU aHaluze npooIeMHbIX
cumyayuti u 060CHOBAHUU NPUHUMAEMBIX PEeUleHUll HA OCHO8E
XUMUYECKUX 3HAHUIL.
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11 KUIIACC

Tema ¢ ykazaHuem
KOJIHYeCTBA YacOB

Conep:xanue TeMbl

IIpenmeTHbIe pe3yabTaThl 0CBOCHHS TEMbI

Crpoenune BemecTtBa (4
yaca)

CoBpemMeHHass MOJielib  CTPOEHUA aroMa. JIEKTPOHHAas
KoH(uryparws atoma. OcHogHoe U 8030YAHCOeHHbIe COCMOAHUSL
amomos. Knaccudukanus XuMUYECKUX JJIEMEHTOB (s-, p-, d-
aseMeHTbl). OCOOEHHOCTH CTPOSHHSI SHEPreTHYECKUX YPOBHEH
atoMoB d-anemenToB. Ilepuonnueckas cucreMa XHMHYECKHX
snemenTtoB  J[.MI. Menngeneera. @uU3MUECKHMH  CMBICT
[Tepuonuueckoro 3akonHa JI.M. MenneneeBa. IlpuumnHbl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB JJIEMEHTOB M UX
COEMHEHHI MO MepUoJiaM U TpyIIaM. DJIEKTPOHHAS TPUPOIA
XUMUYECKOM  CBS3M.  DJEKTPOOTPHULATENBHOCTh.  Bujbl
XUMHUYECKON CBSI3M (KOBaJIeHTHasl, MOHHAas, MeTajindeckKas,

BOJIOPO/IHAs) u MEXAaHU3MBI ee 00pa3zoBaHMsL.
Kpucmannuueckue u  amopghnvie  eewgecmea.  Tunvi
KPUCANIUYECKUX — peulemox  (amomHas, — MOAEKVIAPHAS,

UOHHAS, MeMANIUYecKas). 3aeucumocms usuiecKux ceoucms
eeujecmea om Muna KpUcmaiiudeckol peutemxuy. IIpUunHbI
MHOT000pa3usi BEIIECTB.

— packpblBaTb Ha IpUMepax poib XHUMHH B
(GbopMHpPOBaHUN COBPEMEHHON HAy4YHOH KapTHHBI MHpa U B
MIPAKTHUYECKOM JIEATEIbHOCTH YEJIOBEKA;

—  JI€MOHCTPHUpOBAaTh Ha IPUMEPAX B3aUMOCBSI3b MEXKIY
XUMUEN U APYTUMH €CTECTBEHHBIMU HAyKaMU;

— mnoHuMarh ¢uszndyeckuii cmbicn  [lepuoanyeckoro
3akoHa JI.J. MeHnmenmeeBa M Ha €ro OCHOBE OOBSICHATH
3aBUCHUMOCTb ~ CBOMCTB  XHMHYECKMX  JJEMEHTOB U
00pa30BaHHBIX HMH BEIIECTB OT 3JIEKTPOHHOTO CTPOCHHS
aTOMOB;

—  OOBSCHATH TPUYMHBI MHOTOOOpa3uWsi BEIIECTB Ha
OCHOBE OOIIMX MPEACTaBICHUI 00 X COCTAaBE M CTPOCHHU;

—  OCYIIECTBISITh MOMCK XUMHYECKOW HH(pOpManuu 1Mo
Ha3BaHUAM, HJIEHTU(UKATOpAM, CTPYKTYpHBIM (opmyram
BEILIECTB;

— KPUTHYECKM  OLEHUBAaTb U  HMHTEPHPETUPOBATH
XUMUYECKYI0 MH()OPMALUIO, COACPHKALIYIOCS B COOOIICHUAX
CpencTB MaccoBod wuH(popManmu, pecypcax HHTepHeTa,
HAy4YHO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-
HAayYHOM KOPPEKTHOCTH B UENSIX BBIABICHUS OIIMOOYHBIX
CyXAeHH U GopMHUPOBaHHS COOCTBEHHOMW MO3HIINH,

XUMHYECKHUE
(10 gacoB)

peakuuu

I'oMoreHHbIe U rereporeHHble peakuu. CKOpOCTb peakiuu, ee

3aBUCHUMOCTh ~ OT  Pa3NUYHBIX  (PAKTOpPOB:  MPHUPOJBI
pearupyomux — BELIECTB, KOHLEHTPALUU  pearupyromux
BEILIECTB, TEeMIIepaTyphl, IJI0IA N PEaKIMOHHON

MOBEPXHOCTH, HATMYHUS KaTtanu3aropa. Poib kaTaim3atopos B
NpPUPOE M TPOMBIIUIEHHOM IMpou3BojcTBe. OOpaTuMoCTb

peaKHI/Iﬁ. XUMHYECKOE paBHOBCCHUC M Cro CMCHICHUC 110X | C XUMHWYCCKUMU BeIIECTBaAM )41 HaGOpaTOpHLIM
JEHCTBUEM DPa3IUYHBIX (PAaKTOPOB (KOHIIEHTpAIUsl PEareHTOB | 00OPYI0BaHHUEM;

WIM TIPOAYKTOB pEakLUWH, MAaBlICHUE, TEMIlepaTypa) s —  YCTaHaBIUBATh 3aBUCHMOCTb CKOPOCTH XUMHUYECKOHN
CO3JIaHMsI ONTHUMAJILHBIX YCIOBHU TPOTEKAaHUS XUMHYECKHX | PEaKIMM W CMCIICHHs] XHWMHYECKOTO PaBHOBECHS  OT

— packpelBaTb Ha  IpUMEpax poJib  XHMHUH B
(hopMHUpPOBaHHKM COBPEMEHHOW HAYyYHOW KapTHHBI MHpAa U B
MPAKTUIECKON ACSITETFHOCTH YETIOBEKA,;

—  JIEMOHCTPHUPOBATh Ha MPHUMEpPaX B3aUMOCBSI3b MEXKIY
XUMUEHN U JPYTUMH €CTECTBEHHBIMU HayKaMU;

—  BJIaJIETh TIPaBUJIAMH W TIpUEMaMu 0€30TacHON paboThI
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npoueccoB. Jucnepcnvle cucmemvl. [lonsamue o xoanoudax
(3onu, eenu). Mcmunnvie pacmeopwvl. Peakuum B pacTBopax
AJIEKTPOJMTOB. pH pacTBOpa Kak IMOKa3aTelb KHUCIOTHOCTH
cpeapl. I'maponu3  conedl.  3HadyeHWE  TUApOJIM3a B
Oouosiornyeckux OOMEHHBIX mpoueccax. OKHUCIUTENbHO-
BOCCTaHOBHTEIIFHBIC PEAKIMU B TMPHPOJE, TPOU3BOICTBEHHBIX
nporeccax 1 )KU3HEACSATEIbHOCTH OPraHU3MOB.

pa3nMYHBIX (PAKTOPOB C ILETBIO0 OMPENCNICHUS ONTHMAIbHBIX
YCIIOBUHM MPOTEKAHUS XUMUYECKUX TMPOILIECCOB;

— I[PUBOJUTH  IPUMEpPHl  THUApPOJIM3Aa  COIEM B
ITOBCETHEBHOM JKM3HM YEJIOBEKA;
—  INIPUBOJUTH IIPUMEPBI OKHCJIUTEIILHO-

BOCCTAHOBUTEJIBHBIX PEAKIIHA B IPUPOJIE, IPOU3BOICTBEHHBIX
Mpoleccax U KU3HEACSITeTbHOCTH OPTaHU3MOB;

— BJIaJIeTh TpaBWIaMH O€30MAaCHOTO OOpamieHus ¢
€IKUMU, TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMHU
OLITOBON XHMUU,

—  OCYUIECTBIISITh TMOUCK XUMHUYECKOW HHMOpMamuu 1o
Ha3BaHUSIM, HACHTU(UKATOpAM, CTPYKTYPHBIM (QopMmyaam
BEIIECTB;

— KpPUTHYECKM  OLEHHWBAaThb U  HMHTEPHPETUPOBATH
XUMHUYECKYI0 MH(OPMAIIHIO, COACPIKANIYIOCS B COOOIICHUSX
CpencTB MaccoBod wuH(popManmu, pecypcax HHTepHeTa,
HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-
HAayYHOM KOPPEKTHOCTH B UENSIX BBIABICHUS OIIMOOYHBIX
CyXAeHH U GopMHUPOBaHHS COOCTBEHHOMW MO3HIINH;

MeTaniabl 1 HEMETAJUIEI
(14 gacos)

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ CBOWCTBA  IPOCTBIX
BCIICCTB — MCTAJIZIOB I'JIaBHBIX U MMOOOYHBIX MOATPYIIL (MC,Z[B,
)KeJIe30) W HEMEeTaJUIOB: BOJOPOJAa, KUCIOPOJA, TaJIOreHOB,
cepsl, a3zoTa, Qocdopa, yriepoma, kpemHus. Koppozus
METaJUIOB: BHIBI KOPPO3HH, CIIOCOOBI 3alUTHl METAJUIOB OT
KOPPO3UU. DeKmponu3 pacmeopos u pacniagos. llpumenenue
INIEKMPONU3A 8 NPOMBIULTIEHHOCTIU.

— pacKpblBaTb ~HAa  IpUMeEpax pojlb XHMHH B
(bopMHpPOBaHUN COBPEMEHHON HAy4YHOH KapTHHBI MHpa U B
IIPAKTUYECKON ACATEIbHOCTU YEJIOBEKA;

—  JIEMOHCTPHUPOBATh HA IPUMEpax B3aUMOCBSI3b MEXKIY
XUMHEW U JPYTUMHU €CTCCTBCHHBIMU HayKaMH;

—  NPOTHO3UPOBATH BO3MO’KHOCTh MPOTEKAHUS
XMMHYECKUX pEaKIMid Ha OCHOBE 3HAHMM O THUMax
XHMI/I‘IGCKOﬁ CBs3U B MOJIGKYHaX peaFeHTOB nu nux
PEaKIMOHHON CITIOCOOHOCTH;

— HCMOJB30BaThb 3HAHUS O COCTaBe, CTPOCHUU U
XAMHYECKHX  CBOMCTBaX  BEIISCTB JJId  0OE30IacHOro

MNPUMCHCHUSA B HpaKTHqCCKOfI JACATCIIbHOCTH,
—  BJIaJIETh TIPaBUJIAMH W TIpUEMaMu 0€30TacHON paboThI

C XUMHWYCCKUMU BeIIECTBaAM )41 HaGOpaTOpHLIM
000opyI0OBaHUEM;
— INPUBOJIUTH  IPUMEPbl  XUMUYECKHUX  PEaKLUU,
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PaCKpBIBAIOIIMX OOIIME XHUMHYECKHE CBOHCTBA MPOCTBIX
BEIIECTB — METAJIJIOB U HEMETAJLJIOB;

— BIAAETh NpaBWIaMH O€30IacHOTO oOpalieHus ¢
€IKUMU, TOPIOYUMHU U TOKCUYHBIMH BEILIECTBAMH, CPEACTBAMHU
OBITOBOM XMMUU,

—  OCYIIECTBISITh MOMCK XUMHYECKOW HH(pOpManuu 1Mo
Ha3BaHUAM, HJIEHTU(UKATOpaM, CTPYKTYpHBIM (opmyram
BEIIECTB;

— KpUTHUYECKHM  OLEHUBAaTh U  HHTEPIPETHPOBATH
XUMHUYECKYI0O MH(POPMAIIHIO, COIEPKAIIYIOCS B COOOIIEHUSX
cpeacTtB MaccoBoil wuH(popmanum, pecypcax IMHrepHera,
HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-
HAayYHON KOPPEKTHOCTH B MLEJSAX BBISBICHUS OLIMOOYHBIX
CY)KJeHU! U popMupoBaHusi COOCTBEHHOM MMO3HIIHH;

XUMUS U )KU3Hb
(6 gacoB)

Hayunble wmeronel mo3HaHusg B XuMuM. VICTOUHMKH
xumudeckorn — mHpopmarmu.  [lonck  wHGOpManmuM 1O
Ha3BaHUSAM, HJICHTH(PHUKATOpAM, CTPYKTYPHBIM (opMyam.
MogaenupoBaHue XUMHUYECKHUX TPOLIECCOB U  SIBJICHUM,
XuMuveckuil amaiu3 U cummes KaK METOAbl HAy4YHOI'O
MTO3HAHMS.

Xumusi u 37p0poBbe. JlekapcTtBa, (epMEHTBI, BHTAMHUHBI,
TOPMOHBI, MUHEpajdbHble BOJbL. [IpoOiembl, CBSI3aHHBIE C

IIPUMEHEHUEM  JICKapCTBEHHBIX  IIpenapatoB.  BpenHsie
MPUBBIYKKA M (DAKTOpBI, pa3pymialwiinue 310poBbe (KypeHHE,
ynotpebIeHne  ankoroiisi, HapkoMmaHws). PammoHanbHOE

ruranue. [uwesvie 0obasku. OCcHoBbl NUUEBOU XUMULL.

XuMHuss B TIOBCEIHEBHOW JKHM3HU. MomwUMe W YUCTAIIHUE
cpenctBa. Cpedcmea 60pvbObl ¢ ObIMOBLIMU HACEKOMBIMU.
penenienmol, uHcekmuyuovl. CpencTBa JIMYHOW TUTHUEHBI U
kocMmeTuku. [lpaBunma Oe3omacHOl pabOTBI € €IKUMH,
TOPIOYMMH ¥ TOKCHYHBIMH BEIIECTBAMU, CPEICTBAMU OBITOBOMA
XUMUU.

XHUMHS U CENbCKOE X035MCTBO. MUHEPAIIBHBIE U OpPraHUYECKUE
ynoopenusi. CpeacTBa 3aluThl paCTCHUM.
Xumusi B crpourenscTBe.  LlemeHr.

beron. Tlogbop

—  packpblBaTb Ha  IIpUMEpax pojb XHUMHUU B
(hOopMHUpPOBaHUKM COBPEMEHHOW HAyYHOW KapTHHBI MHpAa U B
IIPAKTUYECKON AESITEIbHOCTU YEJI0OBEKA;

—  JeMOHCTPUPOBATh Ha MPHUMEpPaX B3aUMOCBSI3b MEXKIY
XUMHEN U JPYTHMHU €CTECTBEHHBIMU HayKaMH;

— HUCHOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUH U
XMMHAYECKHX  CBOWMCTBAaX  BEIIECTB s  OE30MacHOro
MPUMEHEHHUS B IPAKTUUYECKON AESITETbHOCTH;

—  BJIQJICTh MpaBWIAMHU U MpUEeMaMu 0€30MacHO pabOThI

C  XUMHYECKAMH  BEIIECTBAMH M J1aDOpaTOPHBIM
obopynoBaHueEM;
—  NPUBOIUTH pUMEpPbI OKHCJIUTEIILHO-

BOCCTAHOBUTEIIbHBIX PEAKIUH B IPUPO/IE, TPOU3BOIACTBEHHBIX
MPOLIECCaX U )KU3HEACATEIBHOCTH OPTraHU3MOB;

— BIAAETh INpaBWIaMH O€30IacHOTO oOpalieHus ¢
eIKUMH, TOPIOYMMHU ¥ TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMHU
OBITOBOM XMMUU,

—  OCYWIECTBJIATH MOUCK XUMHYECKOH HH(OpMAaIUH II0
Ha3BaHUAM, HJIEHTU(UKATOpaM, CTPYKTYpHBIM (opmyram
BEILIECTB;

—  KPUTUYECKHU

OLICHMBAaTh M HMHTEPIPETUPOBATH
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ONTUMAJIBHBIX CTPOUTEIBHBIX MaTEpHaiOB B IMPAKTHUYECKON
NesITeIbHOCTH YEJI0BEKA.

XuMus U 3KOJOTUS. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAroLIEH
cpeabl U ero nocienctsus. OxpaHa ruapocdepsl, MOUBBI,
aTMocdepsl, GIIopbl U payHbl OT XUMHUYECKOTO 3arpsi3HEHUS.

XUMHUYECKYI0 MH(OPMAIIHIO, COAEPIKAIIYIOCS B COOOIICHUSIX
CpencTB MaccoBod wuH(popManmu, pecypcax HHTepHeTa,
HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-
HAayYHOM KOPPEKTHOCTH B UENSIX BBIABICHUS OIIMOOYHBIX
CyXAeHHUA U (HOPMHUPOBAHHSI COOCTBEHHOM TO3UIIHH;

—  TMPEeACTAaBIATh MYTH PEIICHUS TIOOAIBHBIX MPOoOIeM,
CTOSIIINX nepen YeIIOBEYECTBOM: IKOJIOTHYECKUX,
SHEPreTHUECKUX, CHIPHEBBIX, U POJIb XUMUU B PEILICHUHU ITUX
npobeMm.
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6.KasennapHo-reMaTu4eckoe IJIAHUPOBaHHUE

10 xaacc (34 yaca)

Ne
YpOKa

Tema ypoka

Conep:xkanue ypoka

IIpakTnyeckas
JAesITeJIbHOCTh
o0yuaronerocst

Jata npoBenenust

1o MJIaHy

no ¢axry

Tema 1. Teopusi XUMHYECKOr0 CTPOEHUSI OPraHNYECKUX coelMHeHuil (3 yaca)

1 [Tpeamert Tb npu pabote B kaOUHETE XUMUHU.
oprannyeckod xumuu. |[losBileHHMEe UM pa3sBUTHE OPraHUYECKOM XUMHUU KaK HAYKH.
Teopust xumuueckoro |IIpeamer  opranwdeckod  XuMHM. MecTo W 3HAYEHHUE
CTpOECHUS OpPraHMYECKON XUMHUHU B CUCTEME ECTECTBEHHBIX HaYK.
OpPraHUYECKUX XHWMHMUYECKOE CTPOCHHE KaK TMOPSAIOK COEIMHEHHsS AaTOMOB B
COEIMHEHUN MOJIEKYJIE COIJIACHO MX BaJ€HTHOCTH. OCHOBHBIE IOJIOXKEHUS

TEOPUM XUMHUYECKOIO CTPOCHHsSI OpPraHWYECKHX COEIMHEHUN
A.M. Bytneposa.

2 Teopust xuMuueCcKOro |YTIEpOAHBI CKEJEeT OpraHnudyeckod Monekyibl. KpaTHocTb
CTPOECHUS XUMHMUYECKON CBSI3U. 3aBUCHUMOCTb CBOWCTB  BEIIECTB  OT
OpPraHUYECKUX XUMHUYECKOTO CTPOCHUSI MOJIEKYJ. MI30MepHs 1 U30MEpBL.
COEIMHEHUI

3 Knaccudukammst [TonsiTne 0 (YHKIIMOHATILHOM rpy1re. [TpuHIMTIBI
OpraHUYECKUX KJaccu(UKaLUU OpraHUYEeCKUX coequHeHui. Cucremarudeckas
COETMHEHU I MEXIyHapoAHasT HOMEHKJIaTypa U MPHUHIUIBI 00pa3oBaHUs

Ha3BaHUN OPraHUYECKUX COCIUHECHUM.

Tema 2. YraeBoaopoasbl (13 yacoB)

4 ATkaHbl Anxkanbl. Cmpoenue monekyavl memana. I'omonorndyeckuii psij |J/IabopaTtopHblii ONbIT:
ankaHoB. ['omomorn. Homenknarypa. M3omepus yraepoanoro |KoHcTpynpoanue
cKkesera. 3aKOHOMEPHOCTH U3MEHEHHsI (PU3MYECKUX CBOWCTB. LapOCTCPAKHCBBIX

MOZCIICH MOJICKYJI
OpPraHn4YCCKUX BCHICCTB.
5 XuMuyecKue XUMHYECKHE CBOWCTBA (Ha MpUMEpe METaHa W 3TaHA): PEaKIUU
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Ne Tema ypoka Conep:xkanue ypoka IIpakTnyeckas Jata npoBenenust
YPOKa AeITeJIbHOCTh e — 1o darkry
o0yuaronierocst
CBOWCTBA, MTOJyYCHHE |3aMEIIeHUs (TaJOTeHUPOBAHKE), IETHIPUPOBAHUS KaK CIOCOOBI
Y IPUMEHEHUE MOJIyYEHUS! BAKHEUIIUX COCIWHEHHUW B OPraHMYECKOM CHHTE3E.
aJIKaHOB I'openne meraHa Kak OJMH W3 OCHOBHBIX MCTOYHUKOB TEIUIa B
MPOMBIIIJIEHHOCTH M ObITy. Haxoknenue B mpupoae U
IIPUMEHEHUE AIKaHOB. [lonamue o Yyukioaikanax.
6 Pemenue 3agau Ha Pemenne 3amady Ha HaAXOXKICHUE MOJICKYJISIPHON (GOPMYIBI
HaXO0XJACHHE OpPraHMYECKUX COEAMHEHUH MO €ro IUIOTHOCTM U MacCOBBIM
MOJIEKYJIIPHOI JOJIIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, WIM IO IMPOIYKTaM
bopMyIBI CropaHust
OpPraHUYECKUX
COCIMHEHUN
7 AJIKEHBI AgnikeHbl. Cmpoenue monexynol smunena. ['oMOIOTHYECKUl psl
ankeHoB. Homenxmarypa. M3omepus yriaepogHoOro ckenera u
MTOJIO’KEHUSL KPATHOW CBSI3U B MOJIEKYJIE.
8 XuMu4yecKue XUMHYECKHE CBOWCTBA (HA TpUMEpEe DJOTHIICHA): PEaKIUu
CBOWCTBA, MTOJyYEHHE |MPUCOEINHEHNS (TaJIOTeHUPOBAHUE, cUOpUpOsaHue, TUApaTalus,
Y IpUMEHEHNE 2UOPO2ATI02EHUPOBAHUE) KaK croco0 MOJTYyYEHUS
AJIKEHOB (YHKIMOHATBHBIX ~ MPOU3BOAHBIX  YIJIEBOJOPOJIOB, TOPEHHMS.
[Tonumepuszanus STUIEHA KaK OCHOBHOE HAIlPaBI€HUE €ro
UCIonb30BaHus. [loNMATUIIEH Kak KPYNHOTOHHAXHBIM MPOMYKT
XUMHUYECKOT0 MTPOU3BOACTBA. [[pumenenue sTuena.

9 IIpakTHyeckas Brinonnenue npakTHuecKoi paboThl O HHCTPYKIIHH. Beinonuenue
padora Nel [Tonyuenue sTuneHa u u3ydeHnue ero cporicrpa. CoOoieHue MPaKTHYECKOU PabOThI
[Tomyuenue 3TuneHa |mpaBui 0e30MacHO paboTHI C BEIIeCTBaMU, 000PYIOBAHUEM H
Y U3y4YEHHE €TO XuMudeckoi mocynoi. CooitoieHre MpaBuil HarpeBaHUs B
CBOMCTB. OTKpBITOM I1aMeHU. CocTaBlieHUE OTYETA O MPAKTUYECKOU

pabore.
10 ANKanueHsl M KaydyKu | ATKaaueHsl W Kayuyyku. [loHstue o0 ankagueHax Kak

YTJIEBOJIOpOZaX C JIBYMsI TBOWHBIMHU CBsi3siMH. [lonmmmepusanus
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Ne Tema ypoka Conep:xkanue ypoka IIpakTnyeckas Jata npoBenenust
YpPOKa AesITeJIbHOCTh e — 1o darkry
o0yuaronierocst
NUBUHUIIA (byramuena-1,3) KakK croco0 MOJTy4eHUS
CUHTETMYECKOr0 Kaydyka. HaTypanbHbIi W CHHTETHYECKHI
Kayuyku. Bynkanusanus kaydyka. Pesuna. [Ipumenenune kayuyka
U PE3UHBI.
11 AJNKUHBI Ankunel. Cmpoenue monexynvl ayemunena. ['omorornyeckuit
pan ankuHoB. HoMeHknaTypa. M3omepust yriiepoIHOro CKeyneTa u
MOJIOKEHUS KPATHOU CBSI3U B MOJIEKYJIE.

12 XuMuyecKue XWMHYECKHE CBOWCTBAa (Ha TIpUMEpe aleTUICHA): pEeaKIUH
CBOWCTBA, MTOJIyYEHHE |MPUCOEINHEHHS (TaJIOTeHUPOBAHUE, cUOpUposaHue, TUaApaTalus,
Y IPUMEHEHUE 2U0po2ano2eHuposanue) Kak crocod MOITy4eHHs] MOJUMEPOB U
AJKUHOB JIPYTUX MOJE3HBIX NPOAYKTOB. 'OpeHue alleTiiieHa Kak UCTOYHUK

BBICOKOTEMIIEPATYPHOTO IIJIAMEHU JUIsl CBAPKU U PE3KU METAJLIOB.
IIpuMeHeHue aneTuieHa.

13 Apenbl. ben3on kak Apenbl.  beH301  Kak  MpPEACTaBUTENb  apOMATUUYECKUX
MIPEACTABUTEND yraeBonopoaoB. Cmpoenue monekynvl 6eH301a. XUMHUYECKUE
apOMAaTUYECKUX CBOMCTBA: pEaKIMU 3aMelIeHUs (TaJlOTeHUPOBAaHUE) KaK CIOco0
YTJIEBOJOPOAOB MOJIy4eHUs ~ XMMHUYECKMX  CpPEICTB  3allUThl  PACTECHHH,

MIPUCOECTUHEHUS (TunpupoBaHwme) KaK JI0Ka3aTeIbCTBO
HempenenbHOro  xapakrepa Oenzona. Peakuust  ropenwus.
[Tpumenenue 6eH3o0ma.
14 KonrpoabHnas padora | CocraBnenue GopMys U Ha3BaHU H30MEPOB YTIIEBOIOPOIOB.
1 o Teme CocrapnieHue HEMNOYKY MPEBPAILCHUM, OTPaKaIOIIHNe
«YTneBoaopoab» TEHETUYECKUE CBSI3U MEXAY yrieBoaopoaamu. Pemenue 3agaq Ha
BBIBOJT (DOPMYJT OpraHMYECKHX COCTUHEHUH 110 MPOTYKTaM
cropanus. Penienue 3a1ad Ha onpeeIeHue MacCOBOM WU
00BEMHOMN JTOTHU MPOAYKTA PEAKIIMHA OT TEOPETUICCKHI
BO3MOKHOTO.
15 [IpupoaHbIi UCTOUHUK | XUMUSA U dHepreTuka. IIpupogHbple MCTOYHUKH YIVIEBOJOPOIOB.

YTJICBOIOPOJIOB -

[Ipuponubiii W moOmMyTHBIM HE(TAHOW Ta3bl, MX COCTAaB H
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Ne Tema ypoka Conep:xkanue ypoka IIpakTnyeckas Jata npoBenenust
YpOKa JAeATeIbHOCTD no ntany 1o daxty
o0yuaronierocst
HpHpOI[HI:Iﬁ ra3 HCIIOJIBb30BAHUC.
16 [Tpupoausiit uctounuk |CocraB HeGTH u ee nepepadorka. Hedrenpoayktel. OxTanoBoe |JIabopaToOpHBIi OMBIT

YTJIEBOAOPOIOB -
He(ThH

gucno  OensuHa. OxpaHa  OKpyXaromied  cpenbl  Mpu
HerenmepepabOTKE W TPAHCIOPTHPOBKE  HEDTETPOTYKTOB.
AJIBTepHaTI/IBHBIC HUCTOYHUKHU SHCPIUU.

O3HakOMIIEHHE C
oOpasmamMu MpoyKTOB
HedTenepepaboTKu

Tema 3. Kucsiopoacoaep:kamue opranndeckue coeqnuenns (13 yacon)

17 IIpenenbuble Crnuptsl, GyHKIHOHANTBHAS Ipymnma ciupToB. Kimaccudukarys,
OJIHOATOMHBIE CIIMPTHI | HOMEHKJIATypa, U30MEPHUSI CHUPTOB, IEPBUYHBIN, BTOPUYHBIA U
TPETUYHBIA aTOMBI yriiepoaa. IIpenensusie 0OMHOATOMHBIE
crupThl. 3oMepust 1 HOMEHKJIaTypa. MeTaHOI ¥ 3TaHOJ Kak
IIPEICTaBUTENHN NIPEAETBHBIX OJJHOATOMHBIX CIIUPTOB
18 XUMHYECKue CBOMCTBA | XMMUYECKHE CBOMCTBA (HA MMPUMEPE METaHOJIa U ATaHOJIa):
IpeENbHbIX B3aMMOJICHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHUS HATUYHUS
OJIHOATOMHBIX TUJIPOKCOTPYIIIBI, PEAKIIs C FaJIOT€HOBOIOPOAAMH KaK CIIOCO0
CIIUPTOB MOJIyYEHUsI PACTBOPUTENEH, IeruapaTanus Kak crocod
MIOJIyYEHUs ATUIIEHA. Peakius ropeHus: clupThl Kak TOILIUBO.
[Ipumenenne metaHona u 3TaHona. PU3HOJIOTMYECKOE EUCTBUE
METaHOJIa ¥ 3TaHOJIa Ha OPraHU3M YeJIOBEKA.
19 MHoroaTomMHbIe OTUJICHTJIMKOJIP M TJIMIEPUH KakK TMPEICTABUTENN MpeaenbHBIX |JlabopaTOpHbIN OMBIT
CIIUTBI MHOTOaTOMHBIX CIIUPTOB. XuMHUeckue cBoiicTBa. KauecTBeHHast | PacTBopenue riunepusa
peakuuss Ha MHOTOATOMHBIE CHUPTBI M €€ MPUMEHEHHE JUIsl|B BOAE M PEaKIMs €ro C
pacro3HaBaHMs TJIMIEPUHA B COCTaBE KOCMETHUYECKHUX CPEACTB.|ruapokcuaoMm meau (II)
[IpakTHyeckoe NpUMEHEHNE STUIICHTJIMKOJISA U INIMIIEPHUHA.
20 DeHOIIbI @ecnon. CtpoeHue MoJekyasl ¢eHona. Bzaumuoe eauanue |J1abOpaTOPHBIN OMBIT
amomoe 8 monexkyre ¢henona. Xumuueckue ceovicmea: | BzammonencTue

83aumodelicmgue ¢ Hampuem, SUOPOKCUOOM HAMPUs, OPOMOM.
[Ipumenenue denomna.

¢benona ¢ GpoMHOU
BOJIOM U PacTBOPOM
TAAPOKCHIA HATPUSA
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YPOKa AeITeJIbHOCTh e — 1o darkry
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21 Anpaeruasl AIpaeruasl. MertaHnainb (popmanbaerun) u sTaHaib | JIabopaTOPHBINA OMBIT:
(ameranpaerua) Kak MPEACTaBUTENM MpPEAETbHBIX albaeruaos.|llonydyeHue staHans
KauecTBeHHBIC peakiu Ha KapOOHWIBHYIO Tpynny (peakiius|OKUCICHHEM ATaHOJA.
«cepeOpsHOrO 3epKaja», B3aUMOJCHCTBUE ¢ THAPOKcHIOM Meau | OKucieHue sTaHas
(I))' ' m wux mnpumMeHeHue i OOHAPYKEHHUS TMpeeTbHbBIX
aJbJIETH/IOB B TMPOMBIIUIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTb
anprerunioB. [I[pumenenue Gpopmanbaeruia 1 aeraibIeruaa.
22 KapGoHoBsie kucinoTel | KapOoHOBBIE KHCIOTHI. YKCYCHas KHUCJIOTAa KaK TPEICTaBUTEINb |.
IpeJeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [IprMeneHue
yKCycHOM KucinoThl. [IpeacraBneHne o BBICHIMX KapOOHOBBIX
KHCJIOTax.
23 XUMHYECKUE CBOMCTBA | XMMUYECKHE CBOMCTBA (HA MPUMEPE YKCYCHON KUCIIOTHI): JlaGopaTopHBIi OTIBIT:
KapOOHOBBIX KUCJIOT  |pPEaKIUu C METallIaM{, OCHOBHBIMU OKCUJAMH, OCHOBAaHUSIMUA U | B3AaUMOJICHCTBHE
COJISIMU KaK MOATBEPKACHHUE CXOJCTBA C HEOPraHMUECKUMHU YKCYCHOM KHUCJIOTHI C
Kkucnotamu. Peakuus stepudukanum Kak cnocod mosydeHus MHANKATOpaMH, C
CJIO’KHBIX 3(pUpOB. MeTaJUIaMH, IEJI0YaMH,
C KapOOHATOM HATpHs
24 IIpakTHyeckas BrinonHenue npakTHuecKoi paboThl O WHCTPYKIIHH. Beinonuenue
padora Ne2 [TonydyeHue yKCyCHOM KHUCIIOTHI M U3YYEHUE €€ CBOMCTB. MPaKTHYECKOU PabOThI
[lonyuenue n CoOuronenue npasuil 6€30MacHO paboThI ¢ BEIIECTBAMH,
CBOICTBa KapOOHOBBIX |00OPYIOBAaHUEM M XUMHUYECKOU mocynoi. CoOIroieHIE TpaBIlT
KHCJIOT HarpeBaHus B OTKPHITOM Iu1aMeHU. CocTaBlieHHE OTUETA O
MpaKTHYECKOU padore.
25 CrnoxHuble 3(upsbl. Crnoxuble 3¢upbl U xupbl. CioxHble 3GUPbl Kak NPOAYKTHI |JIabopaTOpHBIA OMBIT:

Kupsl

B3aUMOJACHCTBHSA  KapOOHOBBIX  KHCIOT  CO  CIIUPTaMH.
[TpumeHeHne cIOXHBIX 3()UPOB B NHILEBOW M MapprOMEpHOM
HNPOMBIIUICHHOCTH. JKHUpBI Kak cJ0XHBIE 3(UpPHI TIUIEpHHA U
BBICIIMX KAapOOHOBBIX KHCIOT. PacTUTENnbHBIE M KUBOTHBIC
KHUpPBI, MX CcOCTaB. Pacro3HaBaHWE pacTHUTEIBHBIX J>KUPOB Ha

PacTBOpuMOCTb KHPOB.
[M'uaponus (oMbLIeHHE)
KHUPOB.

29
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OCHOBaHUM MX HEMpEeNEIbHOro xapakrtepa. [Ipumenenue >xupos.
'unponu3 wiM OMBUICHHE KUPOB KaK CIOCOO MPOMBIIUIEHHOTO
MOJTYYEHUS COJICH BBICIITMX KapOOHOBBIX KUCIOT. MbBLIA KaK COJH
BBICITMX KapOOHOBBIX KMCJIOT. MOIOIINE CBOMCTBA MBLIA.
26 VYraeBoasl. ['moko3a u | YrineBonsl. Knaccudukanus yrneBogos. Haxoxaenue yriieBonos |JIabopaTopHBIi OMBIT:
caxaposa B npupoje. ['1oko3a kak anpaerugocnupt. bpoxenue ritoko3sl. | Bsaumoaericteue
Caxapo3sa. [ uopoaus caxapo3swi. TJIFOKO3BI €
ruapokcuaoM meau (I1)
u okcuoM cepedpa (I)
27 Kpaxman u nemmono3a |[Kpaxman wu  memwmono3a  Kak — OWOJIOTMYECKHe  ToJIMMeEpHl. | JITabopaTopHBIi OMBIT
XUMHUYECKHE CBOMCTBAa KpaxMmalga M LEJUI0J03bl (ruaponus, | Bzaumoneiicteue
KauecTBEHHasl peaklus ¢ WOJOM Ha Kpaxmall M ee NMpUMEHEHHE |Kpaxmaja ¢ HOJI0M,
Uis  OOHApyXKeHHs Kpaxmala B MPOAYKTaX MHTAHUsA).|THAPOIN3 KpaxMana.
[Ipumenenne u Oumonoruyeckas poib yriaeBoaoB. [lonsTtue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMeEpE alleTaTHOrO BOJIOKHA.
28 IIpakTHyeckas Brinonnenue npakTuyeckon paboThl MO0 HHCTPYKUUU. Pemenne | Bermonnenue
padora Ne3 Pemienne |skcniepuMeHTaIBHBIX 3a1a4. CoOoieHne MpaBuil 0€30MacHON | IPaKTUYECKON PabOThI
HKCIIEPUMEHTAIBHBIX | palbOoThI ¢ BEIECTBAaMH, 000PYJJOBAHUEM U XMMUYECKOH MOCYI0H.
3aja4 Ha CobmroieHue npaBujl HArpeBaHUsI B OTKPHITOM ILJTAMEHH.
pacro3HaBaHue CocraBienue oTuéra 0 MpakTUIECKOH padore.
OpraHUYECKUX
BELIECTB
29 KonrpoabHnas padora |CocraBnenne ¢GopMyl W  Ha3BaHUH HW30MEpPOB  CIHUPTOB,
2 1o Teme aJIbJICTU/I0B, KapOOHOBBIX KUCIOT. CocTaBieHHE IIETIOYKU
«Kucnopoaconepxa- |mpeBpallleHUI, OTpa)KalOIIMX TE€HETUYECKUE CBI3U MEXKIY
1€ OpraHN4ECKHe YIIEBOAOPOAAMH M KHUCIOPOACOAEPKAIIMMU  COEINHEHUSIMHU.
COETUHEHUS» Pemenue 3amau Ha BBIBOA (POPMYJ OPraHMYECKUX COEIUHEHUI

M0 MpOAYKTaM cropanus. Pemenue 3agad Ha omnpenesieHue
MaccoBOM WM OOBEMHOW JOMM TPOJAYKTAa PEaKIUH OT
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ypokKa

Tema ypoka

Conep:xkanue ypoka

IIpakTnyeckas
AesITeJIbHOCTh
o0yuaronierocst

Jata npoBenenust

1o MJIaHy

no ¢axry

TEOPEeTUYECKH  BO3MOXHOro. Pacdersi maccel  (0ObeMma,
KOJIMYECTBA BELIECTBA) NPOAYKTAa pEaKluu, €CIU OIHO U3
BEIIECTB JaHO B BHUJIE pPAcTBOpa C OIPEACICHHONM MacCOBOM
J0JIEil paCTBOPEHHOTO BEILIECTBA.

Tema 4. A3oTcoaeprkaliue opraHu4ecKue coeuHeHus (5 4acoB)

30 AMUHOKHUCIIOTBI AMHuHOKHUCTOTHI B Oenkn. CocTaB 1 HOMEHKJIATypa.
AMMHOKHCTIOTHI KaK aM(pOTEepHbIC OPTaHUYECKUE COCTUHEHHUS.
[lenTuanas cBsi3b. buonornyeckoe 3Hau€HUE 0.-aMUHOKHUCIIOT.
Oo6nacTi mpuMEHEHUS! AMHHOKHCIOT.
31 benku — mpuponueie  |benku kak mpupomnele OuomosmMepbl. CoctaB W cTpoeHue | JIabopaTopHBIA OMBIT:
OronoIMMEpHI 0enkoB. XMMUYECKHE CBOMCTBA OETKOB: THAPOIN3, eHaTypalwsl. | [[BeTHbIe peakiyn Ha
OO6nHapyxeHrue OCNKOB TPHU TOMOIIM Ka4eCTBEHHBIX (I[BETHBIX)|OEIKH
peaKuuid.
32 buonornueckue buonornueckne ¢ynknun OenkoB. IIpeBparneHuss OenkoB B
byHKIIUN OEIKOB opraHusMe. Y CIexu B U3y4EeHUHU U CUHTE3e Oerka.
33 OcHoBBI [ToBTOpenue u 0000IIEHHE OCHOBHBIX BOIPOCOB OPTraHUYECKOM
OpraHMYECKON XMMHUU |XUMHH: KilaccuUKamuss W HOMEHKJaTypa, TIeHeTHYecKas
B3aMMOCBSI3b OPTAHUYECKUX COCTMHECHUN
34 KonTposabHas padora | KoHTposib M KOpPpPEKIMS OCHOBHBIX BOIPOCOB OPraHUYECKOU

3 no Kypcy
OPraHNUYEeCKONM XUMHH

XUMUHU: Ki1accU(pUKalUsl M  HOMEHKJIATypa, TeHEeTHYecKas
B3aMMOCBSA3b OPIraHUYECKUX COCAUHECHUN, PEIICHHUE 3a1a4
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11 xaacc (34 yaca)

Ne
YpOKa

Tema ypoka

Conep:xkanue ypoka

IIpakTnyeckas
JAesITeJIbHOCTh
o0yuaronierocst

Jata npoBenenust

10 IJIaHYy no ¢axry

Tema 1. CTpoenne BemecTBa (4 yaca)

1 Ctpoenue aToma CoBpemMeHHass  MOz€JIb  CTPOEHUS  aToMma.  DJEKTPOHHAs
KoHurypaus aroma. OcHosHoe U 6030yHcOeHHble COCMOAHUSA
amomos. Knaccudukanus XUMHYECKHX JJIEMEHTOB (s-, p-, d-
aneMeHThl). OCOOCHHOCTH CTPOEHHSI PHEPreTHYECKHX YpOBHEU
aTOMOB d-3JIEMEHTOB.

2 Ilepnonnueckas Ilepuonnueckas cucrema XMMHYeCKuX  dnaemMeHToB .U
cucrema xumudeckux |MengeneeBa. @usznueckuit cmpica [lepuoanueckoro 3akona /.M.
anemeHTos J[.H. Menpeneesa. [IpuynHbel ¥ 3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB
Menneneesa 3JIEMEHTOB U UX COEAMHEHUH O NMEpUOAaM U rpyInam.

3 Bunsl xumnyeckon OneKTpoHHas pupoaa XUMHYECKOU CBSA3HU.
CBSI3U DJIEKTPOOTPULIATETHLHOCTD. Bunpr XUMHUYECKOU CBSI3U

(koBajieHTHAsi, MOHHAs, METaJUIMYEeCKas, BOJAOPOJAHAs) U
MEXaHU3MBI €€ 00pa30BaHUsI.
4 Kpucrannuueckue u | Kpucmannuueckue u amopgmvie gewjecmeaa. Tunuw

aMmop(dHBbIe BelIecTBa

KPUCTAIIUYECKUX DeuemoK (amomHas, MOJNeKyIApHAs, UOHHAA,
Memannudeckas). 3a8ucumocms u3uULecKuUx c8OUCME eujecmea
om muna Kpucmannuieckou peuwtemku. IIpuauHbl MHOTOOOpa3us
BEIIECTB.

2. Xumnuyeckue peakuuu (10 gac

0B)

5

CkopocTh peakuuu, ee
3aBUCHMOCTH OT
pa3MyHbIX (HaKTOPOB

I'oMorenHble U rereporeHHsle peakuuu. CKOpPOCTh peaklMy, €€
3aBHCUMOCTb OT PA3JIUYHBIX (PAaKTOPOB: NMPUPOJIBI PEArHpyIOIUX
BELIECTB, KOHLEHTPALMHA PEATUPYIOLINX BELIECTB, TEMIIEPATYPHI,
IUIOAA PEaKIMOHHON ITOBEPXHOCTH, HAJIW4YUA KaTaau3aropa.
Ponp  karamuzaropoB B OpUpPONE M MPOMBILUIEHHOM

MIPOU3BOJICTBE.
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6 IIpakTHyeckas Brinonnenue npakTudeckoi paboThl MO MHCTPYKUMU. Pemienue | Bermonnenue
padora Ne 1 AKCTIEPUMEHTANBHBIX 3anad. CoOmrofeHue npaBuil 0€30MaCHOM | MPAKTHIECKON paboThI
HccnenoBanue paboThI C BemecTBaMu, 000pYJOBAHUEM M XUMHUYECKOH MOCYI0H.
BIUSHUS pa3nuyHblx  |CoOnofieHHe TpaBWJl HAarpeBaHUS B OTKPHITOM IUIAMEHHU.
¢akxTopoB Ha ckopocTh | CocTaBieHHEe OTYETA O IPAKTUIECKOM paboTe.
XUMHYECKON peaKiuu
7 ObpaTtumocThb OO6paruMocTh  peakiuil. XHUMHYECKOE€ paBHOBECHE U  €rO
peakmuii. XuMU4YEeCKOe | CMEIICHUE TTOT ICUCTBUEM Pa3IMYHBIX (aKTOPOB (KOHIIEHTpAITUS
paBHOBECHE peareHToB WM MPOAYKTOB pPEaKIMH, JIABJIICHHUE, TeMIEparypa)
JUISL CO3/TaHUSI ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHYECKHX
IIPOLIECCOB.
8 HucniepcHbie cuctemsl |/Jucnepchvle cucmemvl. Ilowsmue o xonnoudax (301u, 2enu).
Hcemunnvie pacmeopbi.
9 Peakmuu B pactBopax |Peaknum B pacTBOpax dneKTpoiauToB. pH pactBopa Kak|JIabopaTOpHBIH OMBIT
3JIEKTPOJINTOB [TOKa3aTeNlb KUCIOTHOCTH CPEJIbI. OmnpenerneHne peakuuu
Cpellbl YHUBEPCAIIBHBIM
HUHIAUKATOPOM
10 I'mpponus coneit lunponu3 coneil. 3HadueHHWe TUAPONIH3a B OHOJOTHYECKUX
0OMEHHBIX TPOIIEeCcCax.
11 IIpakTHyeckas Brinmonnenue npakTHyeckoi paboThl MO MHCTPYKIMHU. Pemenue | Bermonnenue
paGora Ne2 AKCIIEPUMEHTANBHBIX 3anad. CoOmrofeHue npaBuil 0€30MaCHOM | MPAKTHIECKON paboThI
KauecTtBennsie paboThI C BemecTBaMu, 000pYJJOBAHUEM M XUMHUYECKOH MOCYI0H.
peakiuu Ha Cobmioienue mpaBujl HAarpeBaHWsT B OTKPBITOM  IJIaMEHH.
HEOpPraHUYECKUe CocraBienue oTuéra 0 MpakTUIECKOH padore.
BEILIECTBA U HOHBI
12 OKHCIUTENBHO- OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU B MPUPOJE,
BOCCTAHOBUTEJIBHBIE  |IIPOM3BOJICTBEHHBIX nporeccax U JKA3HEACATEIbHOCTH
peakiuu OpPraHHU3MOB.
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13 Crpoenue BemectBa. |O000IIEHHE U CHCTEMATU3ALUS 110 TEME:

XUMUYECKUE peakiuu | - buznaeckuit CMBICIT [Tepuoanueckoro 3aKOHA
JI.. MenneneeBa W OOBSCHCHHUE 3aBUCHMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB W OOpa30BaHHBIX HMMHU BEIIECTB OT
AJIEKTPOHHOI'O CTPOCHHS aTOMOB;

- pellleHHE 3a/Jad Ha YCTaHOBJEHHE 3aBHUCHUMOCTH CKOPOCTH
XUMUYECKON PEaKIMU U CMEILECHHUS] XUMHUUYECKOr0 PaBHOBECHUS
OT Pa3IMYHBIX (PAKTOPOB C LEIbIO OMpPEIeICHHS] ONTUMAIbHBIX
YCJIOBHM MPOTEKAHUSI XUMHUECKUX MPOIECCOB;

- pelIeHUE YIPAKHEHUM MO TUIPOJIH3Y COJIEH;

- COCTaBJICHUE YPAaBHEHUU OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX
pEeaKIuii;

- pelIeHne pacueTHbIX 3a1aq

14 KonTposbnas pa6ora | KOHTpoIb M KOppEKIMs IPEAMETHBIX PE3YJIbTAaTOB
1 o Temam
«CTpoeHue BELECTBA.

XUMHYECKHE

peaKium»

3. Meta/iibl M HeMeTaJL1bl (14 yacoB)

15 Oo6mas OOmiass  xapakTepucTuka  MeTawioB.  CTpoeHHe  aTOMOB.
XapaKTePUCTHKA Kpucramiuueckas  pemietka.  OOmue  ¢GU3MYECKHEe  CBOMCTBA.
METAJUIOB ONEeKTPOXUMUYECKU  psAA  HANpsDKEHHH  METaAlUIOB U €ro

HUCIIOJIb30BAHUC [UIA XAPAKTCPUCTUKU BOCCTAHOBUTCIBHBIX CBOUCTB
MCTAJIJIOB.

16 Crioco6b! mostyuenust |OCHOBHBIE CIOCOOBI  MOJIyYEHHUs] METauioB. MeTauryprus.
METaJIJIOB. Onexmponus pacmeopos u pacniaeos. llpumenenue snekmpoausa
DneKTpoan3 8 NPOMBIULIEHHOCTU.

17 Kopposust metaiuioB  |Koppo3us MeTaimioB: BUABI KOPPO3UH, CIHOCOOBI  3alTUTHI

METaJUIOB OT KOPPO3HH.

34




Ne Tema ypoka Conep:xkanue ypoka IIpakTnyeckas Jata npoBenenust
oKa efATeJIbHOCTD
yp A 110 IJIaHYy no ¢axry
o0yuaronierocst

18 Mertannsl A-rpynn [IlenoyHple W IIETOYHO3EMENIBHBIE METaUIbl. AJIOMUHUM.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BEUIECTB
— METAJUIOB TJIABHBIX MOATPYIIT

19 OKcuael U CocraB 1 CBOWCTBa OKCUAOB U TUAPOKCHUI0B MeTaiuioB [A—IIIA-

THJIPOKCUBI METAIJIOB | TPYMIL. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB OKCUIIOB U
TUJIPOKCHIOB METAIIJIOB B 3aBUCMOCTH OT CTEMIEHH OKUCICHHUS
aToMa MeTaJuia.

20 0630p meTaiuioB b- 0630p metamnoB b-moarpymnmn. OcoOEHHOCTH CTPOCHHSI aTOMOB.
rpynn OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA MPOCTHIX BEIIECTB

— METaJUIOB MOOOYHBIX MOATPYII (MEb, KEJIe30)

21 Oxcuael n CoctaB M CBOWMCTBa OKCHIOB M THUIPOKCHIOB MeTaLuIOB b-

TUAPOKCUBI METAJUIOB | IOATPYII. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB OKCUIOB U
THJIPOKCUAOB METANIOB B 3aBUCUMOCTH OT CTEHECHU OKHCICHHS
aToMa MeTalia.

22 IIpakTuyeckas Brimonnaenne mpaktudeckoi paboThl MO MHCTPYKIWU. Pemenue | Bemmonnenue
padora Ne3 Pemienue |skcrepuMeHTanbHBIX 3a1a4. CoOnogeHue MmpaBuil 0e30MacHOM | IpaKTHYeCKO paboTh
AKCIIEPUMEHTANIBHBIX | pabOTHI C BellecTBaMu, 000pyI0BaHUEM U XUMHUUECKON MOCYIOH.
3a/1a4 10 TeMe CoOxironeHue TMpaBWJ HarpeBaHWss B OTKPBITOM IUIAMEHH.

«MeTamib» CocraBneHnue 0T4éTa O MPAKTHIECKOM padoTe.

23 Oo6mas OObmiast xapaktepuctuka HemeTauioB. OCOOEHHOCTH CTPOCHHUS
XapaKTepUCTHKA aTOMOB. BuIbI XMMHYECKON CBSI3U M THUIMBl KPUCTAJUIMYECKUX
HEMETaJJIOB pemeTok  HemerayuioB.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE

CBOMCTBA TMPOCTHIX BEIIECTB — HEMETaNIOB: BOAOPOJA,
KHCIIOpOJia, TaJIOTEHOB, Cepbl, a3zoTa, ¢ocdopa, yriepona,
KpEMHHUSL.

24 Bonopoansie Bonopoansie coequnenus HemeramioB. KucioTHO-OCHOBHbBIE
COETMHEHUS CBOMCTBA ATUX COEIMHEHUHN B 3aBUCUMOCTH OT MOJIOKEHHS
HEMETaJUIOB HeMeTajuia B nepuogudeckon cucreme 1. . Menneneesa
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Ne Tema ypoka Conep:xkanue ypoka IIpakTnyeckas Jata npoBenenust
OKa eATeJIbHOCTh
yp A 110 IJIaHYy no ¢axry
o0yuaronierocst
25 Oxcunpl HeMeTauioB 1 | Knaccudukanus oKCUI0B U KUCIIOT, TEHIACHIUS U3MEHEHUS
KHCJIOPOJCOAEPKAIIME | CBOMCTB OKCHIOB HEMETAJIJIOB M TEHICHIIMIO U3MEHEHUS CUJIbI
KHCJIOTBI KHCJIOPOJICOACPKAIIUX KUCIIOT M0 EPUOJaM U Tpymram.
OO1ue cBoWCTBAa KUCIOTHBIX OKCUIOB U KUCIOPOICOIEPKAIIIIX
KHCI0T. OKHUCIUTENBHBIE CBOMCTBA CEPHOM 1 a30THOW KHCJIOT.
26 IIpakTnyeckas Brimonaenne mpaktudeckod paboThl MO MHCTPYKIUU. Pemenue | Bemonnenue
padora Ne4 Pemenue |skcriepuMeHTanbHBIX 3a1a4. CoOnogeHue mpaBuil 0e30MacHOM | IpaKTHYeCcKO paboTh
AKCIIEPUMEHTANIBHBIX | pabOTHI C BelllecTBaMu, 000pyI0BaHUEM U XUMHUUECKON MOCYIOM.
3a/1a4 1o TeMe CoOmoieHue MpaBUl  HArPeBaHUS B OTKPBITOM  IUIAMEHH.
«Hemertammbny. CocraBneHnue 0T4éTa O MPAKTHIECKOM padoTe.
27 Meramisl u O60061eHne u CUCTEMaTHU3ALHS OKHUCJIUTENIBHO-
HEMETaJUIbI BOCCTAHOBUTEJBHBIX CBOMCTB MPOCTHIX BEUIECTB — METALIOB U
HEMETAJJIOB
28 KonTposasHas padora | KoHTposib 1 KOPPEKLMS TPEAMETHBIX PE3YIBTATOB 110 TEME
2 no Teme «MeTabl
Y HEMETaJUIb»
4.Xumusl M Ku3Hb (6 Yaco)
29 MeTo/1pI TO3HAHMS B Hayunbie MeTO/bI MO3HAHUS B XUMHH. VICTOUHUKH XHUMHUYECKOH | Bbimonnenue
XUMuH. McTouHMKH I/IH(i)OpMaLII/II/I. TTouck I/IH(l)OpMaHI/H/I 1o Ha3BaHUIM, MPAKTUYCCKOT'O 3alaHUs T10
XUMHIMECKOH UACHTUPUKATOPAM, CTPYKTYpHBIM ¢opmyiaMm. MozaenupoBaHue |TOUCKY XUMHUCCKON .
HpopMaLH XUMHYECKHX TPOLECCOB M SBIEHHH, XAMHUUecKuil amanus u|MHPOPMALNH 10 3aKaHHOM
CUHTE3 KaK METObl HAYYHOT'O ITO3HAHUSI. TEME € TIOMOILBIO
Ppa3iINYHbIX UCTOYHUKOB
(paboTa B MJIBIX TpyIITIaX)
30 XHMUS B CEITLCKOM XUMHS U CEeNbCKOE XO035iicTBO. MuHepaabHble M1 OPraHUYECKUE

XO3SIUCTBE U
CTPOUTEILCTBE.

ynoopenus. CpeacTBa 3aluThl paCTCHUM.

Xumus B ctpoutenberse. Llement. beton. [logbop ontumansHbIx
CTPOUTENIBHBIX MAaTEPHAJIOB B IPAKTUYECKOH JECATCIBHOCTH
YEJI0BEKa.
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ypokKa

Tema ypoka

Conep:xkanue ypoka

IIpakTnyeckas
AesITeJIbHOCTh
o0yuaronierocst

Jata npoBenenust

1o MJIaHy

no ¢axry

31

XUMHS B IIOBCEIHEBHOM
JKU3HA

XuMUs B MOBCEAHEBHOM KU3HHU. MOIOIIIME U YHUCTSIIUE CPEACTBA.
CpenctBa OOprOBI C OBITOBBIMH HACEKOMBIMU: PETICIICHTHI,
uHCeKTUIUAbl. CpencTBa IJWUYHOW TUTHEHBI M KOCMETHKH.
[IpaBuna Oe3omacHOW pabOTBl C E€AKAMH, TOPIOUYMMH U
TOKCUYHBIMU BEIIECTBAMH, CPEJICTBAMU OBITOBON XHMHH.

JlaGopaTopHBIii OIIBIT:
OIIpeIesICHUE KUCIOTHOCTH
Cpeabl pa3IUYHbIX CPENCTB
OBITOBOW XUMHH

32

XuMud 1 370pOBbE

Xumusi u  310poBbe. JlekapcTBa, (epMeHTHI, BHUTAMUHBI,
TOPMOHBI, MUHEpalbHble BOJBL. IIpoOnemMbl, CBsI3aHHBIE C
MPUMEHEHHUEM JIEKApCTBEHHBIX MpenapatoB. BpeaHble mpuBbHIYKT
1 (hakTOpBI, pa3pylIaloIIne 3A0pOBbe (KypeHHe, ynorpebiacHue
ankorofisi, Hapkomanwusi). PamnuonanbHoe nuranue. [luieBbie
,Z[O6aBKI/I. OCHOBBI HI/ILLIGBOﬁ XUMHHU.

Bremonnenne
MPAaKTUIECKOTO 3aJaHuUs TI0
paciudpoBKe cocTaBa
JICKapCTBEHHBIX
MpenapaToB, MPOAYKTOB
nuTaHus (paboTa B MaJIbIX
TpyIIax)

33

XUMUSA 1 KOJIOTHS

XuMusT ¥ IKOJOTrusA. XHMHUYECKOE 3arps3HEHUE OKpPYKaroUIEH
cpeabl U ero mnociaeactsus. OxpaHa Tuapocdepsl, IOYBHI,
aTMocdepsl, GIIopbl U payHbl OT XUMHUYECKOTO 3arpsi3HEHUS.

34

T'emermueckas
B3aMMOCBSI3b
HEOPTaHUYECKUX U
OpTraHUYECKUX BEILIECCTB

[ToBTOpEeHME M 0000IIEHNE OCHOBHBIX BOTIPOCOB OPTaHUYECKON H
OGH.[Cﬁ XUMHUHU: OCHOBHBIC IIOHATHA, 3aKOHBI, I'CHCTHUYCCKAad
B3aMMOCBSI3b HEOPTAaHUIECKUX M OPTaHUYCCKUX COCITNHEHHUN
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