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HNOACHUTEJBHAS 3AITUCKA

Pabouas mporpaMma 1o XuMuu Ha YPOBHE CPEAHETO 00IIEero 0Opa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccutickoit @denepaiuny, Tpe0OBaHMM K pe3yIbTaTaM OCBOSHUS
benepanbHOit o0OpasoBaTenbHOI IPOTPAMMBI CpEIIHETrO o01ero
oOpazoBanusi(DOII COO), npencraBneHHbIX B DenepaabHOM rocyJapCTBEHHOM
obpazoBarenpHoM craggapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOT0 npenMeTa « XUMUs» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Oenepanuy, peau3yOINIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOTpaMMBbl, U
OCHOBHBIX NOJIOKeHNH «CTpaTeruu pas3BuTUsA BocnuTaHus B Poccuiickoin
®enepanuu Ha nepuo A0 2025 roga» (Pacnopsbkenue [paButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsi Ha ypOBHE YIIIyOJIEHHOTO M3yYEHHs 3aHMMAaeT BaXXHOE MECTO B
CHUCTEME €CTEeCTBEHHO-Hay4yHOro oOpa3zoBaHus ywammuxcs 10-11 kmaccos.
N3ydenne mnpenmera, peanuszyeMoe B YCIOBHSIX JIU(PdEepEeHIIMPOBAHHOTO,
NpoQUIBHOrO O0y4Y€HHs, MPU3BAHO O0O0ECHEUYUTh OO0IIEe00pa30BATENbHYIO U
OOIIEKYJIbTYPHYIO TIOJATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
afanTayy UX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM KU3HHU B COIIMYME, a TaKXKe
Ul TIPOJIOJDKEHHS  OOy4YeHHsl B OpraHu3alMsaX MNpodecCHOHAIBLHOrO
00pa3oBaHUsl, B KOTOPBIX XUMHUS SIBJIICTCS OJHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamme no XWMuM Ha3HA4YE€HHE MpeaMeTa «XUMHUS MOIy4yaeT
nopoOHYI0 HWHTEPHPETAIMI0 B COOTBETCTBUM C OCHOBOIIOJIATalOIIUMHU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH I1I€JIEH, COMEp KaHMs,
pe3yJIbTaToB 00y4YeHUsI U TPeOOBAHUM K YPOBHIO MOJTOTOBKU BBIMYCKHHUKOB.
CBUIETETHLCTBOM TOMY SIBJISIFOTCSI CIEAYIOIIUE BBIMOJHSIEMbIE TPOTPAMMON IO
XUMUU QYHKIIUN:

e uH(MOPMAITMOHHO-METOANYECKAs, pealn3ais KOTOpoi obecreunBaeT
NOJIy4eHHE MPEJCTABICHUS O LENIX, COAECpKaHUHU, OOILIeH cTpaTeruu
o0yueHHUs, BOCHHUTAaHWUS U PaA3BUTUA OOYUYAIOIIUXCS CpPEACTBAMHU
npeaMeTa, u3y4aeMoro B paMkax KOHKPETHOTO Mpoduis;

e OpPraHU3ALMOHHO-IUIAHUPYIOILIAs, KOTOpast npeaycMaTpuBaeT
ONpeIeJICHUE: MPUHIUIIOB CTPYKTYPUPOBAHUSI M MOCIIEIOBATEIIBHOCTH
U3y4ueHUsl yueOHOro MaTepurasa, KOJIMUYeCTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0A0B K (POPMUPOBAHUIO COJIEPKATEIBHON OCHOBBI
KOHTPOJISI U OIICHKHA 00pa30BaTENIbHBIX TOCTH)KCHHUN O0YydYaromuxcs B
pamMKax HMTOTOBOM arTecTalu B (OpMe €IUHOT0 TrOCyAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YUYEHUSI XUMUHU:



e YCTaHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJIepKaHUE, 00s3aTEIbHOE
JUISL U3YyYEHHUS] B paMKaxX OTIENbHBIX Mpoduiiel, NpeaycMaTpuBacT
pacmpenesieHue M CTPYKTYpUpOBaHUE €ro Io Kiaccam, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e MalT MPUMEPHOE pacIpeiesieHne Y4eOHOr0 BpEMEHHU, PEKOMEHYEMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e TIIpejjiaracT MPUMEPHYIO IOCIEA0BATEILHOCTh H3YYEHUS Y4eOHOro
MaTepHaia ¢ y4ETOM JIOTUKU MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JaéT METOAUYECKYI0 MHTEpPIpETAlMIO IeJIe M 3agad4 U3ydeHUs
npeaMera  Ha  yriayOJ€HHOM YpOBHE C  YYE€TOM  COBPEMEHHBIX
IPUOPUTETOB B  CHUCTEME CpeIHero  olmero  oOpa3oBaHus,
CoJIepKaTeIbHOM  XapaKTePUCTUKH  IUIAHUPYEMBIX  PE3YJIbTaTOB
OCBOEHHUSI OCHOBHOW 00pa30BaTENIbHOM MPOTrPaMMbl CPEIHETO OOIIETO
00pa3oBaHUsl (IMYHOCTHBIX, METAIIPEAMETHBIX, TPEAMETHBIX ), @ TAKKE C
Y4ETOM  OCHOBHBIX BHJOB  Y4€OHO-IIO3HABATEIbHBIX  JIEUCTBUU
00y4Jaromerocs 1Mo OCBOSHUIO COJIEPKaHUsI PEIMETa.

[To BceM Ha3BaHHBIM MO3UIIMAM B MPOrpaMMe MO XUMHUHU MPEAYCMOTpPEHA
MPEEMCTBEHHOCTh C OOYYE€HHMEM XHMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a TmpeAesiaMd yCTAaHOBJIEHHOW MPOrpaMMoOil 10 XUMHUHU
o0s3aTeNbHONM  (MHBAapUAHTHOM) COCTABISIIOIIEH  COJAEpXKaHUS  Y4EOHOro
npenMera «XHUMHS» OCTaéTCsd BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM
COCTAaBIIAIONIEH, KOTOpas JOJDKHA OMNpPENeNATbCs B  COOTBETCTBUU  C
HaIpaBJIE€HUEM KOHKPETHOTO podusis 00ydeHusl.

B cootBerctBuM ¢ koHuentyanbHeiMH Tonoxkenusmu OI'OC COO o
HAa3HAYCHUM TMIPEAMETOB 0a30BOro W yriayOn€HHOTO YpPOBHEH B CHUCTEME
muddepeHIupoBaHHOTO 00yUYEHHS Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHUs
XUMUSI Ha YpPOBHE YIUIYOJEHHOrO H3YYECHHMS HaIpaBJICH Ha pean3alvio
MPEEMCTBEHHOCTH C TOCJICAYIOIIMM JOTalloM TMOJYYEHUS XUMHUYECKOTO
o0pa3oBaHUsSI B paMKax HU3YUYEHHUsI CIEHUABHBIX €CTECTBEHHO-HAYYHBIX H
XUMUYECKUX  JIUCOMIUIMH B By3aX W OpraHW3alusX  CPEIHETrO
npodeccuoHabHOTO 00pazoBanusi. B 9Toit CBs3M U3yueHne nmpeaMera « XuMus»
OPUEHTHUPOBAHO TNPEUMYIIECTBEHHO Ha  pacCIIMpPeHHE U  YriyOJIeHHe
TEOPETUYECKOM M MPAKTUYECKOM TMOATOTOBKH OOyYaroUIMXcs, BbIOpABIINUX
ompenenéHHplii npoguiab OO0ydeHHs, B TOM YHCIE€ C TEPCIEeKTHBOM
MOCJIETYIONIET0 TOJYYCHUSI XMMHYECKOTO OO0pa3oBaHUsS B OPTaHU3AIUIX
npodeccuoHanbHOrO 006pazoBanus. Hapsimy ¢ atum, B cBete TpedoBanuit ®I'OC
COO k maHupyembIM pe3ysibTaTaMm OCBOeHUs (eaepaibHON 00pa30BaTeIbHOM



MpPOrpaMMbl CpeHEro o0IIero oOpa3oBaHMs W3YyUYEHHE MpeamMeTa «XUMHsD)
OpPUEHTHPOBAHO TaKXKe Ha PEIICHHE 3a]a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHUS
oOyyJaronmxcsi, Ha (OPMUPOBAHUE y HHUX OOIICHHTEIUICKTyaIbHBIX YMEHHH,
YMEHHUM palMoHaIM3alMK  y4eOHOro Tpyaa W OOOOMIEHHBIX CIIOCOOOB
JEeSATETLHOCTH, UMCIOIINX MEXAUCITUTUTMHAPHBIN, HAIMPEAMETHBIA XapaKTep.

CocTaBnsromumMy npeaMeTa « XuMus» Ha YpoBHE YTiTyOIEHHOTO U3yUeHUs
ABJISIIOTCS  yrayOnéHHble Kypcbl — «Opranmueckas xumusi» U «OOmas u
HeopraHuveckas XuMus». [Ipu onpeieneHuu moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allMi COJICPKAHUS ITUX KYypCOB B NMPOrpaMMe MO XMMHUHU 32 OCHOBY
npuHATE nonoxeHuss @I'OC COO o paznuuusix 0a30BOro u yriayOJaEHHOro
YPOBHEN U3yUYECHHS IIPEIMETA.

OcHoBy coaepxkanust KypcoB «Opranuyeckas xumusi» U «OOmas u
HEOpraHWYecKass XUMHUSD COCTABISET COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIMXCS K 0a30BOMY YPOBHIO M3yY€HHUs MPEAMETA. JTa CUCTEMA
3HAaHUU TIOJy4aeT OMpEeeIEHHOE TEOPETHUECKOE AOIOJIHEHUE, TO3BOJISAIONIEE
OCO3HAHHO OCBOUTH CYIIIECTBEHHO OOJbIINK 00BEM (HhaKTOJIOTMYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Y4YeHHUs MpeaMeTa oOecredyeHa
BO3MOXXHOCTh 3HAUUTEIBLHOTO YBEIWYEHUS 00bEMA 3HAHUN O XUMHUYECKUX
AJIEMEHTaX M CBOMCTBAX WX COCTUHEHHI Ha OCHOBE PACIIUPEHUS U YTITyOJICHUS
MIPENICTAaBICHUA O CTPOCHUH BEIECTBA, XUMUUYECKOM CBS3H M 3aKOHOMEPHOCTSIX
NPOTEKAHUSI PEAKIMi, pacCMaTPUBAEMbIX C TOYKH 3PEHUS XUMHUYECKOU
KUHETUKH W TEePMOJAMHAMHUKU. M3yueHue MepuoaNYecKoro 3akoHa W
[leproanueckoi CUCTEMBI XUMHUUECKHX JIEMEHTOB Oa3UpyeTCsl Ha COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX TPEJCTABICHUAX O CTPOCHHHM aToMa. XHUMHUYeCKas
CBsI3b OOBSCHSETCS C TOYKM 3PEHHUS DHEPIeTUYECKUX HW3MEHEHUH mpHu eé
o0pa3oBaHMM U pa3pylICHUH, a TaKXKe C TOYKH 3PCHHUS] MEXaHU3MOB ¢
oOpa3zoBanusi. V3ydeHuwe THIIOB peakiMil JOMONHSIETCS (HOPMUPOBAHUEM
NPECTaBICHUN 00 SJIEKTPOXUMHUECKHX MPOIIECCax 1 DIEKTPOIN3E PACIIIIABOB U
pacTBOPOB BEWIECTB. B Kypce OpPraHUYeCKOM XUMHUU IIPU PACCMOTPEHUHU
PEaKIMOHHON CIMOCOOHOCTH COCNMHEHUHN ynaenseTcss o0coboe BHHMAaHHE
BOIIpocaM 00 JJIEKTPOHHBIX 3(derTax, 0 B3aUMHOM BIIUSHUU aTOMOB B
MOJICKYJIaX U MEXaHU3MaX PeaKITuil.

Ocoboe 3HaueHHWe HWMEEeT TO, YTO Ha COJEp)KAaHUE KypCOB XHUMHUU
yrayOJNE€HHOTO YpOBHS M3Y4Y€HHUs [UJIs KJIACCOB OMNPENeNEHHOro mnpoduis
(rmaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep IOTOJHEHHH K 0011el cucteme
MPEAMETHBIX 3HAHWIM) OKa3bIBAIOT BIMSHUE CMEXKHBIE TMpeaMeThl. Tak,
HampuMep, B COJEP)KAHUU MpeAMeTa i KIACCOB XHMHKO-(PHU3UIECKOTO
npoduiia 6osblioe 3HaUeHHe OyAyT UMETh 3JIEMEHThl y4eOHOro mMaTepuana 1o



oOmeit xumuu. [Ipu u3ydeHuun npeameTa B JaHHOM CIy4dae akIeHT Oy/IeT cAenaH
Ha OOIIHOCTH METOJOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B
bu3nKe: aTOMHO-MOJIEKYJIIpHasE Teopusi (MOJEKyJsipHas Teopus B (U3HKE),
3aKOHBI COXPAHEHUS MACChl U DHEPTHH, 3aKOHBI TEPMOANHAMUKH, SJIEKTPOJIN3A,
IIPEACTABIICHNS O CTPOEHUH BEIIECTB U APYTOE.

B 10 e Bpems B coaepKaHMM MpeaMeTa Uil KJIACCOB XHMMHKO-
OMONOTUYECKOT0 MPOGUIs OOJBIINI YIETbHBIN BeC OyIeT UMETh OpraHuyYecKast
xumus. B aToM ciiydae mpenocTaBisieTCss BO3MOXHOCTh It OoJiee
00CTOSITEILHOTO PACCMOTPEHHUSI XUMUYECKOW OpraHu3alii KIEeTKH Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K NpPUMEpY, TaKHUe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIUIMUJbI, OCJKH, YIJIEBOJbI, HYKJICHUHOBBIC
KUCJIOTHI U apyrue. [Ipu 3ToM 3HaHUA O COCTaBE U CBOMCTBAX IPEACTABUTEIICH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB CIIYXKAT OCHOBOM ISl WU3y4ECHUs
CYIIHOCTH IpoueccoB (POTOCUHTE3, IbIXAHHUS], TUILEBAPEHUS.

B mane ¢gopMupoBaHUS OCHOB Hay4HOI'O MHUPOBO33PEHHMS, OCBOCHHS
OOIllEHAYYHbIX METOJOB TMO3HAHUS W OINbITa MNPAKTUYECKOTO MPUMEHEHUS
HAyYHBIX 3HAHUU H3Yy4YeHUE TMpeaMeTa «XUMHs» Ha YIUIyOJIEHHOM YpPOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SIX C YUYCOHBIMU MPEAMETAMU, BXOAITUMU B
CoCTaB  MpeAMETHbIX  obsactel  «EcTecTBEeHHO-HayuyHbIE  MPEAMETHI»,
«Maremartuka 1 uHQopmaTrKa» u «PyCCKHil SI3bIK U JIUTEPATYPay.

[Ipu usydyeHum yueOHOTO mpenMera «XHUMHUsD Ha YIrIIyOJIEHHOM ypOBHE
TaK)Ke, Kak Ha YPOBHE OCHOBHOTO U CpeJHero o011ero oopasoBanus (Ha 6a30BoM
YPOBHE), 3a1aueli MEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCSE (JOPMUPOBAHUE OCHOB
HAayKd XUMHUU Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIBHOCTH 4YEJOBEKa M OJHOI0 M3 KOMIIOHEHTOB MHUPOBOU KYyJBTYpHI.
Pemenne »oTolt 3amaun Ha yrayOn€HHOM ypOBHE U3YYEHHS MpeaMeTa
MPEIIOJIAraeT peAUIN3aAUI0 TAKUX LEIEH, KaK:

e (opMHpoBaHHE TNPEICTABICHUN: O MaTepPUAIBLHOM E€IMHCTBE MU,

3aKOHOMEPHOCTSIX Y MO3HABAEMOCTH SIBJIEHUN PUPOBI, O MECTE XUMHUHU
B CHCTEME €CTECTBEHHBIX HayK M €€ Beayuleil poiu B olOecreueHuu
YCTOMYMBOTO  Pa3BUTHS  YEJOBEYECTBA: B  PEIICHUU MPOOJIEM
AKOJIOTUYECKOM, JHEPTETUIECKOM U MUIIEBON O€30MaCHOCTH, B PA3BUTHH
MEIMIMHBI, CO3/TaHUU HOBBIX MaTEPUAIIOB, HOBBIX ICTOYHUKOB DHEPIHUH,
B o0ecrneyeHWd  PAIMOHAIIBHOTO  IPHUPOAOIOIb30BaAHUSA, B
(opMUPOBaHUN MUPOBO33PEHUS U OOLIEH KyJIbTYphl UETOBEKa, a TAKXKE
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILIEHUSI K CBOEMY 370POBBIO U
MIPUPOJHOM CpEJIE;



e OCBOCHHE CHCTEMBl 3HAHUM, JICKAINMX B OCHOBE XUMHYECKOU
COCTaBJISIOLIEH €CTECTBEHHO-HAYUHOU KapTUHBI MHUpa:
GbyHIaMEHTAIbHBIX MOHSATUHN, 3aKOHOB M TEOPUNA XUMHUH, COBPEMEHHBIX
NPEACTABICHUN O CTPOCHUM BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJMOJIEKYJSIPHOM, O TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUS XUMUYECKUX PEaKIHii, O
XUMUYECKOM PAaBHOBECHM, PACTBOpAaxX M JTUCIEPCHBIX cHCTeMax, 00
001X HAYYHBIX IPUHIIMIAX XUMUYECKOTO IPOU3BO/ICTBA;

e (dopmupoBaHre y  OOYy4YalOIIUXCA  OCO3HAHHOTO  TMOHUMAaHUSA
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUUYECKUX 3HAHUUI NJI1 OOBSICHEHUS
KJIFOYEBBIX UJEH U MPOOJEM COBPEMEHHON XUMHH, JJisI OOBSICHEHUS U
NPOTHO3UPOBAHUSL  SABJICHUM, HMEIOIIUX  E€CTECTBEHHO-HAYYHYIO
OpUPOAY; TPAMOTHOTO pelIeHUs MpoOJieM, CBSI3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHHUS, AHAIN3a W OIEHKUH C TMO3WUIMUN SKOJOTUYECKOU
0€30MMacHOCTH  MOCHEACTBUM  OBITOBOM M MNPOU3BOJCTBEHHOU
NEATEIbHOCTU YeJIOBEKa, CBS3aHHOM C XMMHUYECKHUM IPOU3BOJICTBOM,
UCIIOJIb30BAaHUEM U TIEpepabOTKOM BEIIECTB;

e yrayOlieHWe TpeACTaBICHUN O HAyYHBIX METOJax IIO3HaHWUS,
HEOOXOJIUMBIX JJIsi PUOOPETEHUS YMEHUN OPUEHTHUPOBATHCS B MUPE
BEIIECTB M OOBSCHEHUS XUMHUYECKHUX SIBJICHHM, UMEIOIIUX MECTO B
PUPOJIE, B MPAKTUYECKOU JIEATEIIBHOCTH U MOBCEIHEBHOM KU3HHU.

B nnane peanuzainuu MnepBOOYEPEAHBIX BOCHUTATEIBHBIX U Pa3BUBAKOLINX
(GyHKIUNA TIETOCTHOM CUCTEMBbI CpelHero o01ero o0pa3oBaHus MPU U3yUECHUU
npeaMera «XuUMHS» Ha YIIYOJE€HHOM YpOBHE OCOOYI0 aKTyallbHOCTh
MPUOOPETAIOT TaKue IEU U 33/1a4, KakK:

e BOCIUTaHWE YOSKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUN MPHUPOIBI,
YBOKEHUS K TPOIECCY TBOpPUECTBA B OO0JACTH TEOPETUUYECKHX W
MPUKIIAIHBIX UCCIICIOBAHUM B XUMUH, (POPMHUPOBAHNE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAIIMM K OOYUYEHHMIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMUTAHMID HA  OCHOBE  YCBOCHHS
00II€YETIOBEUECKNX [IEHHOCTEH;

e pa3BUTHE T[O3HABATEJIBHBIX HMHTEPECOB, HWHTEIUICKTYaJbHBIX U
TBOPUECKUX CIOCOOHOCTEH oOyuaromuxcsi, (GpopMUpOBaHHE y HHX
CO3HATEJIbHOTO OTHOIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY
0o0pa3oBaHMI0 KaK yCIOBHIO YCHENIHOW MNPOPECCHOHAIBHOW U
0OI1IECTBEHHOM JESATEIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY
3I0POBbIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;



e (opMHUpOBaHWE YMEHUA W HABBIKOB Pa3yMHOTO MPHPOAOIIOIH30BAHUSA,
pPa3BUTHE  DKOJOTHYECKOW  KyJbTYpPhl, IMPUOOPETEHHE  OIbITA
0O0IIECTBEHHO-TIOJIC3HON IKOJIOTHYCCKOM ICSITCIIBHOCTH.

OO0miee 4KCIIO YacoB, MPEAYCMOTPEHHBIX JUIsl HW3Y4YEHUS XUMUHU Ha
yriyOJeHHOM YpOBHE cpeAHero oluiero oopazoBanus, cocrapisieT 204 yacos:
B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 yaca (3 gaca B
HEJIEIO).



COILEPKXAHUE OBYYEHUSA
10 KITACC

OPI'TAHMYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

IIpenmMer wu 3HayeHWE OPraHUYECKOW XUMHUH, MPEACTABICHUE O
MHOT000Pa3ui OPraHUuYEeCKUX COCTUHEHUI.

DJEKTPOHHOE CTPOEHUE aToMa YIJVIEPOJa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHUA. BajieHTHBIE BO3MOXXHOCTM aToMa yriepoaa. XUMHUYECKas CBA3b B
OpraHUYEeCKUX COEAMHEHUSX. THuIbl TUOpUIM3ALMM AaTOMHBIX OpOuTaNe
yriepoga. MexaHu3Mbl 00pa3oBaHUs KOBAJIGHTHOW CBS3W (OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN). THUIBI EpeKpbhIBaHUS aTOMHBIX OpOuTaneil, 6- u m-
cBsa3u. OnuHapHasi, ABOWHAas M TpoiHas cBsi3b. CrnocoObl pa3pbiBa CBs3ed B
MOJIEKyJIaX OpraHuyeckux BemiecTB. lloHaTne o CcBOOOJHOM pajauKae,
HyKJIeopuie U 3eKTpoduie.

Teopust crTpoeHuss opraHmdyeckux coenuHeHud A.M. byrtnepoBa u
COBPEMEHHBIE MPEIACTABICHUS O CTPYKTYpe MOJEKYJ]. 3HAaY€HUE TEOPHUH
CTPOCHHUS OPraHUYECKUX COCIMHEHUN. MONeKysipHbIE W CTPYKTYypPHBIE
dopmyinbl.  CTpyKTypHBIE (OpPMYJBI  Pa3IMYHBIX BHUJAOB: pa3BEpHYTas,
COKpali€HHas, ckenerHasd. HM3omepusa. Buasl wu30oMepuu: CTpyKTypHasd,
MIPOCTPAHCTBEHHAS. JJNEKTPOHHbIE A((PEKTHI B MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenne o kiaccuuKalMu OpraHMYeckux BemiecTB. [loHaTHe o
(yHKUIMOHATBHOU rpymIe. ['omonorus. ['omonornueckue PAIBL.
Cucremarnueckass HoMmeHknatypa opranuudeckux coeauHenuii (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTAEJBHBIX MPEACTABUTENCH.

OcobeHHocTH 1 KiaccupUKaIUs OPraHUYeCKUX peakiuil. OKUCIUTETHHO-
BOCCTAaHOBUTEIBHBIE PEAKLIUHA B OPraHUYECKOU XUMUH.

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPALICHUI:
O3HAaKOMJIEHHUE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, OMNBITHl II0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(nnaBneHue, oOyriIMBaHHE M TOPEHHE), KOHCTPYMPOBAHHE MOJENEH MOJIEKYII
OPraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Anxansl. ['oMosiornueckuil psja ankaHoB, o0mas (GopMyiia, HOMEHKIATYpa
U U30MeEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB,



Sp’-rubpuau3anUs aTOMHBIX OpOMTANed yriuepoma, ©-CBA3b. Dusndeckue
CBONCTBA AJIKAHOB.

XHWMHUYECKHE CBOWCTBA AJIKAHOB: PEAKLIHUH 3aMEUICHUS, U30MEpHU3aluu,
JNETUAPUPOBAHUS, LIMKIU3AIUH, IUPOJIN3a, KPEKUHTa, TopeHus. [Ipencrapienue
0 MEXaHU3ME PEaKIil paJuKaIbHOIO 3AMEILIECHHUS.

Haxoxnenue B mpupoe. CriocoObl MOTyueHus: U MPUMEHEHHE aTKaHOB.

Huknoankanel. OO6mas  Qopmyia, HOMEHKJIaTypa U  H30MEpHs.
OcOoOEHHOCTH CTPOCHHMSI W XUMHUYECKHUX CBOMCTB MalbIX (LIMKJIOINPOMaH,
UKIOOyTaH) Y OOBIYHBIX (IMKJIOMEHTAH, IMKJIOTEKCaH) IMKIOAIKAHOB.
CrocoObl OJIy4eHHS U PUMEHEHHE IUKJI0AJIKaHOB.

Ankensl. ['omosiorndeckuii psj aakeHoB, oo1m1as opmyia, HOMEHKIATypa.
DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOECHUE MOJEKYJ alKEHOB, Sp’-
rudpuau3aiys aTOMHBIX opOuTaneil yriepona, 6- U m-cBsi3u. CTpyKTypHas U
reoMeTpuyeckas (LMc-TpaHC-) u3zomepus. DU3nyecKue CBOKMCTBA aAJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIUU MPUCOCIUHEHUS, 3aMEILIEHUS B O-[10JI0KEHUE
IIpY JBOMHOW CBS3H, NOJMMEPHU3ALMHU U OKHCIIeHMs. [IpaBriio MapkoBHUKOBA.
KauecTtBennbie peakiiui Ha JBOWHYIO CBs3b. CHocoObl TMOJy4YeHUs U
PUMEHEHHUE aJTKEHOB.

AnKaaueHsl. Knaccudukanus aJIKaJIMEeHOB (conpspkEHHBIE,
M30JUPOBAHHbBIE, KyMyauposanusie). OCOOCHHOCTU 3JIEKTPOHHOTO CTPOEHUS U
XUMHYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tomumepuzarust conpspKEHHBIX AeHOB. CrocoObl MOMyYeHUs] U TPUMEHEHHE
aJIKaJINCHOB.

Ankunbl. 'oMoNOrudeckuil psii akuHOB, 00111ast opmyJia, HOMEHKIaTypa
U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB,
Sp-TuOpuaM3aIusl aTOMHBIX opOuTanel yriepona. Ddusmveckue CBOWCTBA
ATKUHOB. XMMHUYECKUE CBOWCTBA: PEAKIMHU MPUCOEAUHEHUS, AUMEPU3AIUU U
TpuMepu3aluu, OokucieHus. KucioTHble CBOWCTBA aJKWMHOB, HWMEIOIIUX
KOHIIEBYIO TpONHYIO CBsi3b. KauecTBeHHbIE peakIMu Ha TPOMHYIO CBA3b.
CnocoObl OJIy4eHHs] U MPUMEHEHHE alIKMHOB.

ApoMaTtuuecKkue yriieBoaopoabl (apeHbl). 'oMonoruyeckuil psiji apeHos,
obmass  ¢dopMmyna, HOMEHKIAaTypa ©  HW30MEpHUA.  OJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJeKynbl OeH3oma. dusmyeckue cBoWcTBa
apeHoB. XMMHUYECKHE CBOMCTBA OEH30J1a U €ro TOMOJIOTOB: PEAKIIUU 3aMEeIleHHUS
B OE€H30JIbHOM KOJIBLIE U YIVIEBOJOPOAHOM paguKalle, peakliMi NPUCOEANHEHUS,
OKHcJIeHne romosoros 6en3ona. [IpeacraBnenue 06 OpUEHTUPYIOLIEM IEHCTBUU
3aMecTUTeNield B OCH30JbHOM KOJbIlE HAa TPUMEPE ATKWIBHBIX PaTUKaIIOB,
KapOOKCUIIbHOM, THAPOKCUIILHOM, aMUHO- M HUTPOTPYIIIbI, aTOMOB IaJIOT€HOB.



Oco0eHHOCTH XUMHUYECKMX CBOMCTB crTuposa. [lomumepusanus crupona.
Cnoco0bl moJy4eHus U MPUMEHEHNE apOMaTUYECKUX YTIIEBOAOPOIOB.

[Tpupoansrii ras. [lomytHeie HedTaHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yronb u npogayKThl ero nepepadotku. CrnocoOsl nepepadoTku HePTH:
MePEroHKa, KPEKUHT (TePMHYCCKHUH, KaTAIUTHUCCKHI), PU(GOPMUHT, TTHPOIH3.
[TpoayxTel nepepabOTKH HEPTH, UX MPUMEHEHUE B MPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKIY Pa3IMUHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HNPOU3BOAHBIX YINIEBOAOPOAOB. Peakiuu
3aMEUICHUs] TajJorT€éHa Ha TUJIPOKCOTPYIILY, HUTPOTPYIIy, LHUAHOTPYIIILY,
aMuHOrpynmy. JleiicTBue Ha TaJIOT€HIPOU3BOJIHBIE BOJHOIO M CIHUPTOBOIO
pactBOpa menoun. BzauMo1eicCTBHE NUTATIOTCHAIKAHOB C MAarHUEM M IIUHKOM.
[TonatTe 0  METa/UNIOOPTaHMYECKUX  COeAuHEHUsX.  Mcmosib3oBaHHe
raJIOTEHIPOU3BOIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEILECTB.

OKCIepUMEHTAIbHBIE METOAbl M3YYEHHUSI BEIIECTB W UX MPEBPAIICHUI:
u3yyeHue  (PU3MYECKUX  CBOWCTB  YIJIEBOJAOPOJIOB  (PacTBOPHUMOCTB),
KaueCTBEHHBIX PEaKIUi YTIIEBOJIOPOIOB PA3IUUHBIX KJIACCOB (0OECIBEUNBAHHE
OpOMHOI WJIM MOAHOW BOJIBI, PACTBOPA MEpMaHraHaTa Kajusi, B3aUMOJICHCTBHE
aleTUJIeHa ¢ aMMMAYHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy»eHHe yriiepoja W BOJIOPOJia B OPTaHMYECKUX BEIECTBaX, MOITYUYCHUE
ATUJICHA M U3YYEHUE €ro CBOWMCTB, O3HAKOMJIEHHE ¢ KoJueKuusmu «HedTb» u
«Yromb», ¢ oOpasllaM IUIaCTMAacC, KaydyKOB W PE3UHBI, MOJEIUPOBAHUE
MOJIEKYJ YTIEBOJOPOJOB U TaJIOTEHIIPOM3BOIHBIX YTIIEBOIOPOIOB.

KucJiopoacoaep:kamnue oprannyecKkue coeJMHeHHS.

[IpenenvHbie ogHOATOMHBIE CrUPTHI. CTpoeHHE MOJIEKYa (Ha TpuMepe
MeTaHola U dTaHoiya). ['omonmormueckuii psig, obOmas (opmyna, uzoMepwus,
HOMEHKJIaTypa © kiaccudukanusa. DOusndeckue CBOMCTBA MPEACTbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBS3UM MEXKIYy MOJICKYJIaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHUs, JerujipaTallii, OKUCIICHHS,
B3aUMOJICHCTBUE C OPraHMYECKUMH M  HEOPTaHUYECKUMH  KHCJIOTaMH.
KauecTtBeHHast peaknusi Ha OJHOATOMHBIE CIUPTHI. JleMcTBHUE »dTaHONA U
METaHOJla Ha opraHu3M deinoBeka. CrmocoObl TOMyYEeHHS W TPUMEHEHUE
OJIHOATOMHBIX CITUPTOB.

[Ipoctbie 3¢upsl, HOMeHKIaTypa U u3omepus. OcoOeHHOCTH (PU3UUECKUX
Y XUMUYECKUX CBOWCTB.

MHoOroaToMHbI€ CHUPTHI — 3TUICHIJUKOIb U TUIepuH. Dusnyeckue u
XUMUYECKUE  CBOMCTBA:  peakUMH  3aMENIEeHUs, B3aWUMOJCHCTBUE  C
OpPraHUYE€CKMMH W HEOPraHMYECKMMH KHUCJIOTAMH, KAYECTBEHHAs peakUHs Ha



MHOTOATOMHBIC  CHHPTHL.  [IpeicTaBieHne O  MEXaHW3ME  PEaKIHid
HykieopuiabHOro 3amenieHus. JlelictBue Ha opranu3m uyenoBeka. CrocoOb
HOJy4YEHHUsI U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@enon. CtpoeHHE MOJEKYJbl, B3aUMHOE BJIMSHHUE THAPOKCOTPYIIIBI U
6enzonpHOrO sipa. Gusnueckue cBoicTBa eHona. OCOOCHHOCTH XUMHUYECKUX
cBoiictB (enona. KauectBennsie peakiun Ha (eHos. TOKCHYHOCTH (heHoma.
CriocoOb1 mostyuenus u npuMeHenne ¢pexosna. Genondopmanpaerugsas cMoa.

KapOoHHUIbHBIE COEIUHEHUS — albJETUAbl W KETOHBI. OJEKTPOHHOE
CTpOoeHHE KapOOHWJIBHOW Tpymmbl. [oMoilorndyeckue psabl albJeTuioB U
KETOHOB, 00mas Gopmyiia, n3oMepus U1 HOMEHKIIaTypa. Pu3nueckue cBONCTBA
QJIBJICTUIOB I KETOHOB. XMUMHUECKUE CBOMCTBA AlTbJCTUIOB H KETOHOB: PEaKIUH
npucoeqrHenus. OKHUCIIEHHE abJETHI0B, KAaueCTBEHHbIE pEakIHH Ha
anpaeruapl. CriocoObl NOTYYEeHUs U IPUMEHEHUE aJIbIeTHI0B U KETOHOB.

OMHOOCHOBHBIC TIpeeNbHBIE KapOOHOBBIE KHCIOTHL. (OcoOEHHOCTH
CTPOCHHUSI MOJIEKYJI KapOOHOBBIX KHUCIIOT. M3oMepus © HOMEHKIATypa.
®dusnueckue CBOWCTBA OJIHOOCHOBHBIX IPEACTbHBIX KapOOHOBBIX KHCIIOT.
BopopoaHbie CBS3M MEXIy MOJEKyJamMH KapOOHOBBIX KHUCIIOT. XHMUYECKHE
CBOWCTBA: KHCJIOTHBIE CBOMCTBA, PeaKiys dTepu(UKALNHU, PEAKIUU C y4aCTHEM
YIJIEBOJAOPOAHOTO paaukana. OcoOEHHOCTH CBOWCTB MYpPaBBUHOW KHUCJIOTHI.

[TonsiTHE O TPOU3BOAHBIX KapOOHOBBIX KHCIOT — CIIOXKHBIX J(Hupax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENPEACIBHBIX H
apoOMaTUYECKUX KapOOHOBBIX KHUCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBurenu BhICHIUX KapOOHOBBIX KHCIIOT:
CTeapuHOBasl, NATbMUTUHOBAS, OJICUHOBAS, JIUHOIE8As, TUHOIEH08As KUCTIOTBHI.
Cnoco0bl moJy4eHus: ¥ MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['oMonorudyeckuit psia, odmast Gopmyna, u3oMepus u
HOMEHKJIaTypa. OU3n4eckue U XMMUYECKUE CBOMCTBA: TMIPOJIM3 B KHUCJIOU U
LIEIIOYHOU Cpefie.

Kupsl. Ctpoenue, puznyeckue 1 XUMUYECKUE CBOMCTBA KUPOB: THAPOIU3
B KHUCJIOW M 1ienoyHoi cpeae. OCOOEHHOCTH CBOMCTB JKHPOB, COJEp KaIlux
OCTATKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpBI B IPpUPOJIE.

MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yrieBojaoB. Kiaccudukaius yrieBogoB (MOHO-,
IU- ¥ ToJiucaxapu/ibl). MoHocaxapu/ibl: I1I0K03a, GpyKTo3a, rajgakrosa, pudosa,
ne3okcupr0o3a. dusndeckre CBOMCTBA U HAXOXAeHUe B ipupoze. DoTocuHTE3.
XUMUYECKUE CBOWCTBA TIJIIOKO3bl: PEAKIMU C YYacTUEM CIHUPTOBBIX U
aNbJICTUHON TPYII, CIUPTOBOE W MOJOUYHOKHCIOE OpokeHue. [Ipumenenne
[JIFOKO3bl, €€ 3HAY€HUWE B JKU3HEACATEIbHOCTH oOpranusma. Jlucaxapupasr:



caxapo3a, MajJbT03a 1 JIaKT03a. BoccTaHaBIMBaOIINE U HEBOCCTAHABIIMBAIOIINE
nucaxapuisl. 'uaponus qucaxapugoB. HaxoxaeHue B mpupojie U IpUMEHEHHE.
[Tonucaxapuapl: Kpaxmal, IIIMKOTeH U 1enono3a. CTpoeHne MakpOMOJIEKY
KpaxMajla, TJIMKOTeHa M UeJUtoio3bl. dusznueckue CBOWCTBA Kpaxmana H
LEJUTI0N03bl.  XMMUYECKHE CBOMCTBA KpaxMmalia: THAPOJIU3, KaueCTBEHHas
peakius ¢ UoJ0M. XUMHUYECKUE CBOMCTBA IEJUIIOIO03bI: TUIPOJIN3, MOTYYCHUE
a¢upoB 1emwnono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aleTaTHBIN MIENK).

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUsI BEIIECTB W UX IPEBPALICHUIL:
pPacTBOPUMOCTh PaA3JIMUHBIX CHOUPTOB B BOJAE, B3aMMOJCHCTBHE 3TaHOJA C
HaTpUeM, OKUCIICHUE ATUJIOBOTO CHUPTA B albJACTH] Ha pacKaIEHHON MEIHOU
IIPOBOJIOKE, OKHUCJIEHUE HTHJIOBOTO CIHPTAa JUXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BAaHUE BHUICOMATEPUAIOB), KAYECTBEHHBIE PEAKIIMM Ha aJbJIETUIBI (C
ruapokcuiom auammuHcepeOpa(l) u  rugpokcuaom  meau(ll)), peaxuums
rmiepuHa ¢ rugapokcuioMm meau(Il), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM
KHUCJIOTHI, B3aMMOJICMCTBHUE pacTBOpa TIIIOKO3bl ¢ ruapokcugom meau(ll),
B3aUMOJICHCTBUE KpaxMalla C MOJOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 10
TeMaM «CriupTel 1 peHombn, «KapOboHoBbie KUCTOTHI. CIOXKHBIE 3PUPBI».

A30Tcoep:Kale OPpraHnveckre coeTuHeHusl.

AMWHBI — OpraHUYeCcKue MPOor3BOAHbIC aMMHaka. Kinaccudukaius aMruHOB:
anudaTUIeCKue W apoOMaTUYECKHUE;, TEPBUYHBIC, BTOPUYHBIC M TPETHUHBIE.
Ctpoenue MosekyJ, oomas ¢popmMyia, H30MEpHs, HOMEHKIATypa U PU3NIECKUe
cBolcTBa. XMMUYECKOE CBOMCTBA ali(aTUIECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHUE, B3AUMOJICMCTBUE MEPBUYHBIX AMUHOB C a30THUCTOM KUCJIOTOM.
Conn anKuJIiaMMOHHS.

AHWIMH — MNOpEICTaBUTEIb aMUHOB apomaTuyeckoro psna. CtpoeHue
aHWIMHA. B3anMHOe BIMSHUE TpyNIl AaTOMOB B MOJIEKYJE aHWIHHA.
Oco0eHHOCTH XMMHUYECKMX CBOMCTB aHWIMHA. KadyecTBEHHbIC peaklMu Ha
anuiuH. CrnocoObl MOJMyYeHUST W NpUMEHEHHE anu(aTU4ecKuXx aMUHOB.
[Tonydenue aHuIMHA U3 HUTPOOEH30J1A.

AmuHokucioTel. HoMeHnknatypa u nzomepusi. OTnenbHble IPEeACTaBUTENN
0-AMUHOKHCJIOT: TJMIUH, ajaHuH. ®dusnueckue CBOWCTBA aAMHHOKHUCIIOT.
XWUMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKUX
COCIMHEHUM, peakius MOJMUKOHJEHCAlUU, OO0pa30BaHHWE NENTUAHOW CBS3M.
buonorunueckoe 3HaueHuEe aMMHOKUCIOT. CUHTE3 ¥ THUAPOIN3 MENTHIOB.

benku xak npupoaHsie noaumepsl. [lepBuuHasi, BTOpUuHasi U TpeTUUHAsS
CTpyKTypa OenKoB. XMMHUYECKHE CBOWCTBA OCJIKOB: THUAPOIN3, JIEHATypAaIHs,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.



DOKCneprUMEHTAIbHBIE METOAbl W3Y4YEHHs BEIIECTB M UX MPEBPALLCHUN:
pacTBOpeHHe OEIKOB B BOJE, ACHATypalus OCJIKOB MMPY HArpeBAaHUH, IIBETHHIC
peakuuu Ha O€JIKM, peIlIeHHe SKCIEPUMEHTAIbHBIX 3aJad 10 TeMam
«A30TCcollepKalllue  OpraHMYeckue  coequHeHus’» U «Pacno3naBaHue
OPTraHUYECKUX COCOUHECHUI.

BbicokoMouieKkyJIsipHbIE COeIMHEHUS.

OcHOBHBIE TOHATHUSI XUMUHU BICOKOMOJIEKYJISIPHBIX COEITUHEHUIN: MOHOMED,
MOJIUMEP, CTPYKTypHOE  3BEHO, CTENeHb  IMOJUMEPHU3allUd,  CPEIHSS
MOJIEKYJIsIpHass Macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJIEKYJISPHBIX
COEIMHEHHUI — TIOJIMMEPU3ALINS U TTOJTUKOHACHCAIHS.

[Tonumepubie Martepuansl. [lmactmaccsl (MOMMATHIIEH, MOJIUIPOIUIIEH,
HNOJUBUHWIXJIOPHU, MOJUCTUPON, TOIMMETUIMETAKPUIAT, MOJUKapOOHATHI,
nojaudTUIeHTepedTanar). Y Tuausanus u nepepadoTka IacTHKa.

DOnacToMepbl:  HATypaJbHbIA ~ KaydyK, CHHTETHYECKHE  KaydyKu
(OyTagreHOBBIH, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CAHTETHYECKHE (KAIIPOH U JIaBCaH).

[Tonumepsbl CIELHUAITBHOTO Ha3HA4YEeHUs (Teduion, KeBJap,
ANEKTPOINPOBOASILINE MOJIUMEPHI, OMOpa3iaraeMble OJIUMEPHI).

DKCneprUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HaKOMJIEHHE C o0pa3llaMd MPHUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IUIACTMAcC, Kay4dyKOB, PEIICHHE SKCIEPUMEHTANbHBIX 3a4ad [0 TEMeE
«Pacno3HaBaHue MJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenue MoJeKyJssipHOM (POpPMYJIBI OPraHMYECKOr0 COEAMHEHUS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJICKYJISPHON (HOPMYJIBI OPTraHUYECKOTO COCAMHEHHS MO Macce (00béMy)
IPOJIYKTOB CropaHusi, O KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklMy W/WUIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHHUE CTPYKTYpHOU (QOpMYyIIbl
OpPraHUYeCcKOT0 BEIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
MIOJIyYEHUS], ONPEACIIEHUE JO0JM BBbIXOAA MPOAYKTA PEAKLHH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXnpeaMeTHbIX CBA3EH MPU U3YUEHUH OPraHUYeCKON XUMUH
B 10 K1macce ocymiecTBisieTcs yepe3 MCIOIb30BaHNEe KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TOHATUH, TaK M TMOHSATHHA, MPUHATHIX B OTAEIBHBIX TPEAMETax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.



OOmue ecTeCTBEHHO-HAyuYHblEe TIOHATHA: SBJICHHE, HAY4YHbIH (DaKT,
TUIOTE3a, TEOpHs, 3aKOH, aHalIM3, CHUHTE3, KiIacCHU(UKaius, HaOII0IeHHE,
U3MEpEHHE, FIKCIIEPUMEHT, MOJIEb, MOICTIUPOBAHUE.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYIa,
DHEPTeTUYECKU YPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBa, (PU3MUECKHE BETUYMHBI, CIUHUIIBI U3MEPEHHs, CKOPOCTh, SHEPTHUA,
macca.

buonorus: knerka, opraHusM, 3KocucTema, Ouocdepa, MeTabOIU3M,
HaCJIEJICTBEHHOCTh, aBTOTPO(MHBIN U TeTepoTpOdHBIN TUII MUTAaHUA, OPOKEHUE,
doTocuHTE3, IBIXaHUE, OCNKH, YTICBOIBI, KHUPHI, HYKICHMHOBHIE KHCIOTHI,
(epMEHTBHL.

['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOILIHBO.

TexHonorus: NHILEBbIE MPOAYKTbI, OCHOBBI PallMOHAIbHOIO IHUTaHUS,
MOIOIINE CPEICTBA, MAaTEPUAIbl N3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMMH.

AtoM. CocTaB aTOMHBIX siep. XUMUYECKH 3nieMeHT. 3oTonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB, KBAHTOBBIE YUCJIA. DHEPreTUUECKUE YPOBHU U
MoAypOBHU. ATOMHBIE opOuTanu. Kinaccupukanuss XuMUYECKUX 31EMEHTOB (S-,
p-, d-, f-amementsl). Pacnpesnenenue 3JI€KTPOHOB IO aTOMHBIM OPOUTAIISIM.
ONeKTpOHHBbIE KOH(MUTYypalMK aTOMOB O3JEMEHTOB IEPBOTr0O—4eTBEPTOTO
MEepUOJOB B OCHOBHOM U  BO30YXJIEHHOM COCTOSIHUHM, DJICKTPOHHBIC
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIIHHOCTD.

[lepuomnueckuii 3axkoH u llepuoguueckas cUCTEMa XUMHYECKUX
snementoB  J[.MI. MenneneeBa. CBsi3b  MNEPUOJUYECKOTO  3aKOHA U
[Teppoanyecko CUCTEMBI XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOpUEHN
CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOXKHBIX BEIIECTB IO TpyMmam U
nepuoam. 3HaueHue nepuoauueckoro 3akona /.M. Menaeneena.

XuMuueckas CBs3b. BHIbl XMMHWYECKON CBS3M: KOBAaJCHTHAs, HMOHHAs,
MeTayumueckas. Mexann3mbl 00pa30BaHMs KOBAJCHTHOW CBSI3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIA. DHEPrUs U JUIMHA CBS3H. [[0spHOCTH, HAlIPaBIEHHOCTh
Y HAaChIIa€MOCTh KOBaJEHTHOM cBsi3U. KpaTHble cBsi3u. BomopoaHas cBs3b.
MeXMONEKYJISIPHBIE B3aUMOICVCTBHUSI.



BajleHTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPhl MOJIEKYJl € HX TIE€OMETPHUYECKMM CTPOCHHEM (Ha MpuMeEpe
COEIMHEHU 2JIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBieHne O KOMIUIEKCHBIX COEIMHEHUSAX. COCTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBareilb,  JMIAHIbl.  3HAYEHUE  KOMILUIEKCHBIX
coenuHeHni. [loHATHE O KOOPAMHAIMOHHON XUMHH.

BemectBa MOJEKYyISPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHs. UMbl
KPUCTAUNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonaTue o nqucrnepcHbIX cucremax. Mcrunnsie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHUSI KOHLEHTPAILMU PacTBOPOB:
MaccoBas JI0JIs BEIIECTBA B PaCTBOPE, MOJISIpHAs KOHIEeHTpausa. HacelmeHnnsie
Y HEHACBILLIEHHBIE PaCTBOPBI, PACTBOPUMOCTE. KpucCTastoruiparsl.

Knaccupukanms u  HOMEHKIATypa  HEOPraHMYECKHMX  BELIECTB.
TpuBnambHBIE Ha3BaHWSA OTHAENBHBIX IPEICTABUTEIEN  HEOPraHUYECKHUX
BEILIECTB.

Krnaccudukanysa XuMHUUeCKUX peakifil B HEOPTaHUYECKOM U OpraHU4EeCKOM
XUMUU. 3aKOH COXPAaHEHHSI MacChl BEIIECTB; 3aKOH COXPAHEHHUS U MTPEBPALLCHUS
SHEPruM NpU XUMHUYECKHX peakuusax. TemnoBble 3(P(PEKTb XUMUUYECKHX
peakuui. TepMOXUMHUYECKHE YPABHEHUS.

CKOpOCTh XMMUYECKOM peaKuu, €€ 3aBUCUMOCTD OT Pa3JIMYHbIX (PaKTOPOB.
['omorenHble U rereporeHHsle peakuuu. Karanus u kataaus3aTopsl.

OOpatumble U HeoOpaTHUMbIE pEaKIUU. XHUMHUYECKOE pPaBHOBECHE.
Koncranta xumumyeckoro pasHoBecHs. DakToOpsbl, BIMAIOLIME HA ITOJIOKEHUE
XUMHYECKOTO PABHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALUU BEILIECTB,
yyacTByrOmumx B peakuud. [Ipuamun Jle [latense.

OnexTponutuyeckas auccoruanus. CUibHbIE U Clladble 3JIEKTPOJIUTHI.
Crenenp nucconumanuu. Cpena BOAHBIX pacTBOPOB: KUCIOTHAsl, HEWTpasbHas,
miesnouHas. Bomopoansiii mokazarens (pH) pactBopa. 'unponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCAUTENBPHO-BOCCTAHOBUTENBbHBIE  peakunu. (CTeneHb  OKUCIEHUS.
Oxuciurens M BOCCTaHOBHUTENb. lIpolecchl OKHCIEHHS W BOCCTAHOBJICHMS.
Bakneiinme OKMCIHTENIM M BOCCTAHOBHUTEIH. METOM 3JIEKTPOHHOro OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTANbHBIE METOAbl M3YYEHHsI BEIIECTB M HX IPEBPALICHUIL:
pa3JIOKEHHE MEPOKCHAA BOAOPOAA B IIPUCYTCTBHM KaTaau3aTopa, MOIEIU
KPUCTAINIMYECKUX  PEIIETOK, TMPOBEACHHE peakluuid HOHHOrO OOMeEHa,
ONPENEIICHUE CPEbl PACTBOPOB C IMIOMOIIBIO UHAUKATOPOB, U3YUYEHUE BIIMSHUSA



pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHWMHYECKOM pEAKIUU U TMOJOKCHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heoprannueckasi Xumusi.

[Tonoxxenne HemerauioB B llepuoanueckoir cucTeMe XUMHYECKHUX
anemenToB JI.M1. MenaeneeBa 1 0COOEHHOCTH CTPOEHUS X aTOMOB. Dduznyeckue
CBOMCTBA HEMETAJJIOB. AJTOTPOIHS HEMETAJIIOB (Ha TpUMeEpE KUCTIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopoa. Ionydenue, ¢puznueckue U XUMHUUYECKUE CBOMCTBA: PEAKIUU C
METaJUIaMAd M HEMETa/UlaMH, BOCCTAaHOBUTEIbHBIE CBOMCTBA. [ MApHUIIBL.
TonnIMBHBIE AIIEMEHTHI.

INanorensl. Haxoxnenue B mpupoje, cnocoObl moyueHus, puznueckue u
XAMUYECKUE CBOMCTBA. ["anoreHoBOAOPOIBL. Baxueunmue
KHUCIIOPOJICOJIEpKAIllMe  COCMWHEHUS  TaloreHoB.  JlaGoparopHble U
MIPOMBIILICHHBIE CTIOCOOBI MOJy4eHUs rajoreHoB. [I[puMeHeHre rajJoreHoB 1 ux
COCIMHECHUM.

Kucnopon, o30H. JIlabopatopHbie ¥ MPOMBIIIUIEHHBIE CIIOCOOBI MOJTy4YeHUs
Kuciopoaa. Pu3ndeckue U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI ¥ IEPOKCHUIBI.

Cepa. HaxoxneHue B TpUpoOJE, CHOCOOBI TMONyueHHs, (U3UYECKHE U
xuMuueckue cBoiictBa. CepoBomopon, cyibduasl. Oxcun cepbi(IV), oxcun
cepoi(VI). Cepuucras u cepHas KHCIOTHI U MX cojid. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIIOTHI. [IpruMeHenne cepbl U €€ COeTMHEHNM.

A3zor. Haxoxnenue B mpupojnie, CIOCOObI TOJyYeHHs, (PU3NUECKHE H
XUMHUYECKUE CBOMCTBA. AMMHMAK, HUTPUbI. OKCHABI a30Ta. A30TUCTAsI M A30THAS
KHUCJIOTBI U UX cojid. OCOOEHHOCTH CBOMCTB a30THOM KucHOTHL. [Ipumenenue
a30Ta M €ro COCIMHECHUN. A30THBIE YI00pEHUS.

®docdop. Haxoxaenue B mpupoje, crocoObl MoiydeHus, Gpusndeckue u
xuMuueckue cporictBa. @ochuasl u dochun. Oxcunbl dhochopa, dhochopHas
kuciora u e€ conu. [Ipumenenne dochopa u ero coequnenuit. docdopHsie
yA0OpeHus.

VYrinepon, HaxoXIeHHWE B TpUpPOAE. AJUIOTPONMHBIE MOAU(BUKAIIIH.
duznuecknue W XUMUYECKHE CBONCTBAa MPOCTHIX BEMIECTB, OOpPa30BAHHBIX
yriepoaom. Oxcun yraepoaa(ll), okcun yrinepona(IV), yronpHas kuciora u eé
coJid. AKTUBUPOBAHHBIN YroJib, aacopouus. Oymepensl, rpadeH, yraepoaHbie
HaHOTPYOKU. [IpMeHeHne IpOCTHIX BEIIECTB, 00Pa30BAHHBIX YTIIEPOIOM, U €T0
COEIMHECHUMU.

Kpemuuii. Haxoxaenue B mpupojie, ciocoObl noaydeHus, Gpu3nyeckue u
xumudeckue corctBa. Okeua kpemuus(IV), kpemMHUeBasi KUCIIOTa, CUIIUKATHI.



[Ipumenenne kpemHHUs U ero coeAuHeHuid. CTEKI0, ero MOoJIy4YeHHe, BUIbI
CTEKJIA.

[Tonoxxenne wmetasuioB B llepuoanueckoil  cucreMe XUMHUYECKHX
751eMeHTOB. OCOOEHHOCTH CTPOEHUS MIEKTPOHHBIX 000I0YEK aTOMOB METAJLIOB.
OO6mue Qusnyeckue cBoicTBa MeTauioB. [IpumMeHeHHE METalIoB B OBITY U
TexHuke. CriaBbl METaJIIOB.

DNEKTPOXUMHUECKUN Psii HanpsbkeHud MetaiwioB. OOmue cnocoObl

MOy YEeHUS METaJIOB: TUIPOMETAILTYPIHS, MHPOMETAILTYPI U,
anexktpoMeTarutyprus. [lonstue o xoppo3un meramioB. CriocoObl 3alUTHI OT
KOPPO3UH.

O6mas xapakrepuctuka metamioB [A-rpynnel [leproauyeckoil cucteMsl
XUMHUYECKUX 73yieMeHTOB. Hatpuil u kanumil: nonydeHue, QuU3MYecKue u
XUMHYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUM.

O6mas xapakrepuctuka MetaiuioB [[A-rpynnsl Ilepuoguueckoil cucteMsl
XUMUYECKUX DJEMEHTOB. MarHuii W KajablUid: TOJydeHue, (U3UYecKue Hu
XUMHAYECKUE CBOWCTBA, NMPUMEHEHHUE MPOCTHIX BEIIECTB M MX COCIUHECHUM.
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHHUS.

AmoMuHM:  TIONydeHue, (uU3MYecKue W XUMHUYECKHE CBOWCTBA,
MIPUMEHEHUE MPOCTOr0 BEIIECTBA M €ro COCAMHEHH. AMQOTEpHbIE CBOWCTBA
OKCHJIa ¥ TUAPOKCUA ATIOMUHUS, THAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO6mrast xapakTepuUCTHKa MeTa/uioB To0ouHbIX moarpynn (b-rpymm)
[Teprnoanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

Pu3nUecKre 1 XUMUYECKHUE CBOICTBA XpOMa U €ro coeiMHeHni. OKCUAbI U
ruapokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U IUXpPOMATHI, UX
OKHCIIUTENIbHBIE CBOMCTBA. [l0ydeHne u npuMeHEHHE Xpoma.

Ou3nyecKkne W XUMHUYECKME CBOMCTBA MapraHiia U €ro COCIUHEHUM.
Baxwnelimme coenunenus Mapranua(ll), mapranua(IV), wmapranma(VI) u
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

Pu3nuecKre U XMMUYECKNE CBOMCTBA XKEJE3a U €ro coenHeHn. OKCUabl,
ruapokcuasl U conu xenesa(ll) u xxeneza(Ill). [Tonydyenue u npuMeHeHue xee3a
U €ro CIUIABOB.

Du3nUeCKUe U XUMUYECKUE CBOMCTBA MeIH U €€ coeauHeHui. [lomyyenne
Y IPUMEHEHUE MEU U €€ COEAUHEHN.

[uuk: nonydyeHue, pu3nueckue U XMMHUYECKHE CBONCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA W THAPOKCHAA LHMHKA, THIPOKCOKOMIUIEKCHI IIMHKA.
IIprMeHenne HUHKA U €ro COEINHEHUM.

DOKCneprUMEHTAIbHBIE METOABl HW3YYEHHs BEIIECTB M UX MPEBPALLECHUI:
u3ydyeHue oOpaslloB HEMETAIOB, rOpeHue cepol, pochopa, xenesa, MarHus B



KUCJIOPOAE, U3Yy4YEHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», B3aUMOACHCTBHE
HIEJIOYHBIX W [IEJIOYHO3EMEIBHBIX METAJUIOB C  BOAOW  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJECOMATEPUATIOB), B3aUMOJCHCTBHE IIMHKA M JKele3a C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, KAUECTBEHHbIC PEAKIIMM Ha HEOPTraHUYECKUE
AQHMOHBI, KATUOH BOJOPOJA U KATHOHBI METAJUIOB, B3AMMOIEICTBAE THIPOKCHUIOB
QIIOMMHUS W [MHKA C pacTBOPAMH KHCIOT U IIEJIOYEH, pELICHHE
AKCIEPUMEHTAIIBHBIX 33/1a4 1o TeMam «l'amorensn», «Cepa U €€ CoOeIUHEHUSY,
«A30T U Qochop M uX coenuHEHHs», «MeTayuibl TJIaBHBIX MOJATPYII,
«MeTaiibl MOOOYHBIX MOATPYIII.

XuMHUS U KU3Hb.

Ponp xumum B oOecriedeHMHM YCTOWYMBOIO pa3BUTHUS YEIOBEYECTBA.
[lonsiTne 0 Hay4yHbIX METOAAX MO3HAHUA © METOJOJIOTMUA HAaY4YHOIO
ucciienoBanus. HayuHple NpyUHUIKIBI OPraHU3alUA XUMUYECKOTO ITPOU3BOICTBA.
[IpomblllIeHHBIE CHOCOOBI MOJYYEHHS BaXXHEHIIMX BEUIECTB (Ha IMpuUMepe
MPOU3BOJICTBA aMMHaKa, CEPHOW KHUCIOThI, MeTaHousa). [IpoMebllieHHBIC
CHOCOOBI TMOJYYEHUsI METaUIOB MW CIUIABOB. XHMHYECKOE 3arps3HEHHe
OKpyXXaromied cpeiasl U ero mnocieAcTBus. Poinbp xumuum B oOecrnieueHUU
HHEPreTUUECKON 0€30M1aCHOCTH.

XuMusi ¥ 300pOBbE UesoBeKa. JlekapcTBeHHble cpeacTBa. I[lpaBuia
WCIIOJIBb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Ponb XuMHM B pa3BUTHH
MEIUIVHBI.

XUMHUSI TIUIIHA: OCHOBHBIE KOMITIOHEHTHI, TTUIIEBbIE J00aBKU. Poiib XumMuu B
o0OecreueHny MUIIEeBON 0€30MMaCHOCTH.

Kocmernueckue u mapdroMepHsie cpenctBa. beitoBas xumus. IIpaBuia
0€30MacHOr0 MCHOJb30BaHUS MPENapaToB OBITOBOM XWMHHM B TOBCEIHEBHOM
KU3HU.

XuMUs B CTPOUTENBCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepHAIIbI (LIEMEHT,
OeTOH).

XuMHS B CeIIbCKOM X03siicTBe. OpraHu4ecKkue U MUHEPAJIbHbIE YA0OPEHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MAaTEPUAIIbl, KPACKH, CTEKIIO, KEPAMHUKA.
Marepuansl ayis aneKTpoHUKH. HaHOTEXHOMOTMN.

Pacuérnble 3anaumn.

Pacuérsl: Maccel BenecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce MM 00bEMY OJTHOTO M3 YYACTBYIOUIMX B PEaKI[MU BEIIECTB,
Macchl (00bE€Ma, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU OJHO M3
BEILIECTB UMEET MpPUMECH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peaKuuu, €CliM OJHO M3 BELIECTB JAaHO B BHJE PACTBOPA C ONPEACIEHHOM
MAacCOBOM JOJIEW PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJM W MOJISIPHOM



KOHIICHTpAIIMU BEIIEeCTBA B PACTBOPE, MOJIM BBIXOJA MPOAYKTA PEAKIIUU OT
TEOPETHUECKH BO3MOYKHOTO.

MeXnpeIMETHBIC CBSI3H.

Peanmuzamuss MEXIPEAMETHBIX CBSA3CH TIPU  HM3ydYeHHH OOmeHd |
HEOpraHn4decKkor xuMuu B 11 Kitacce OCyIIeCTBISIETCS Yepe3 UCTIOIb30BaHNE KaK
0OIIMX €CTECTBEHHO-HAYYHBIX TIOHSTHM, TAK U TIOHSATHHA, IPUHSATHIX B OTIACTHHBIX
IIpeIMETaxX €CTCCTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHSATHS: SBJIEHHUE, Hay4dHBIM (akT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHMHTE3, KJIacCHU(MUKAILUI, MEPUOTUIHOCTD,
HaOII0ICHNE, HM3MEPEHHE, SKCTICPUMEHT, MOJCIIb, MOACIIUPOBAHUE.

®duznka: Marepusi, MUKPOMHpP, MaKpPOMHp, aTOM, 3JIEKTPOH, MPOTOH,
HEWTPOH, HOH, H30TOIbI, PAJUOAKTUBHOCTh, MOJCKYJa, DHEPreTHUCCKUMA
YPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHHE BEIIECTBA, HICATbHBIH
ra3, GU3NYECKUe BEJIMYHNHBI, ¢ITMHHUIIBI N3MEPECHHSI, CKOPOCTh, SHEPTHs, Macca.

buonorusi: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIMU3M,
MaKpO- U MHUKPODJIEMEHTHI, OCJIKH, KUPBI, YIIICBOJbI, HyKJICHHOBBIC KHCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: mMuHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOTUTHBO, PECYPCHI.

TexHONOTHS: XUMHUYECKast TIPOMBITIICHHOCTD, MeTaJLTypTHs,
CTPOMTEIIPHBIE MAaTEPHUAIIbI, CEIIbCKOXO03SWCTBEHHOE MPOU3BOACTBO, IMHIICBAS
IPOMBINIJICHHOCTh,  (papMalieBTHYEeCKass MPOMBIIIICHHOCTb, IPOU3BOJICTBO
KOCMETHYECKHUX IPEerapaToB, MPOMU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHASI POMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHA IIPOTPAMMBI 110
XM HA VIUJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTcTBUM C CHCTEMHO-ACSITEIBHOCTHBIM TOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMs BBIJICICHBI CJICAYIOIIUE COCTABJISIONIUE: OCO3HAHHE
OoOyYaroMMUCs POCCUUCKOM TPaKJAHCKONW WJACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOTIPE/ICTICHIIO; HATMYNE MOTHBAITUN
K OOyYEHHIO; TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIINUXCS PYKOBOJICTBOBATHCS
MPUHATHIMH B OOIIECTBE TMpaBWJIaMA ¥ HOPMAaMH TIOBEACHUS; HAIWYUE
IPaBOCO3HAHMS, SKOJOTUYECKOW KYJIbTYPhl; CIHOCOOHOCTh CTaBUTh LU H
CTPOUTD KU3HECHHbIC TUTAHBI.

JIMIHOCTHBIE pPE3yNbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(hOPMHPOBAHHOCTh ONBITA TIO3HABATEIHLHOW M TPAKTUYECKON IeATEIHLHOCTH
oOydJaronmxcsi B mpoIecce peainsaiiui 00pa3oBaTeIbHOM JeITeTbHOCTH.

JIM4HOCTHBIE pE3yJNbTAaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOW M TMPAKTUYECKON JeATEIbHOCTH
00yyarommxcs B Mpolecce peann3aiuu 00pa3oBaTeIbHON JIESITEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHUSA:

OCO3HaHUS  OOyYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBOKEHHUS K 3aKOHY U IPABOIOPSIIKY;

NPEJICTABIICHUS O COITMANBHBIX HOPMax M TPaBUIaX MEKIMIHOCTHBIX
OTHOIIECHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MACATEIBHOCTH TPU CO3TAHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMHUYCCKUX IKCIIEPHUMECHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY W
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YICOHOU AEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIICHWS K HWCTOPUYECKOMY W HAy4YHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXXEHUSI K IPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
MPWIOKEHUSI XUMHH, OCO3HAHHWS TOTO, YTO JaHHBIE HAyKH €CTh PE3yibTaT



JUIMTEJIbHBIX HAOJIOACHUM, KpPOMOTIMBBIX JKCIIEPUMEHTAIBHBIX IOHCKOB,
MTOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECca U TMO3HABATEJIbHBIX MOTHBOB B TOJYYEHHH WM TOCIEAYIOIIEM
aHanu3ze UHPOpPMALIMM O  TEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEIECHNUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYallUd, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMU, U IPUHAMATHh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEJEHUE U MOCTYIKA CBOMX TOBAPUUIEH C
NO3ULMI HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUYETOM OCO3HAHUS MTOCIIEICTBUM
IIOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEeW 370poBOro M 0Oe30macHoro o0pa3a >KHU3HHU,
HE00XOMMOCTH OTBETCTBEHHOI'O OTHOIIEHUSA K COOCTBEHHOMY (DU3NYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHrs TpaBuil 0e30mMacHOr0 OOpallleHUus C BEIIeCTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYJIOBOM JAEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTU MPaBWJI HMHAMBUAYAIBHOTO W KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEIEHNUS B CUTYaLUsIX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIFOJIEH;

OCO3HAaHUs MOCJEACTBUN U HEMIPUATHSI BPEAHBIX MPUBBIYEK (YIOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-HCCIIEOBATEIbCKON
JeSTeTbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHX BHJIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUYECKUX 3a]ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHUI0 Mpodeccuii pa3InyHOro pojia, B TOM
YHCJIE HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYY, JIIOJIAM TPYJla U pe3yJibTaTaM TPYJOBOU I€ATEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPaeKTOPHUU
oOpazoBanusi, Oyayuieil npodeccun U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C yUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
U IOTpeOHOCTEeM 00111eCTBa;

6) ’K0JI0rH4ecKOro BOCIIMTAHUSA:



AKOJIOTMYECKHU 11€J1IeCO00Pa3HOTO OTHOIICHUSI K MPUPOAEC KaK UCTOUHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUS MI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MpoOseM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COLMATIBHOW CPEIBI;

OCO3HaHMSI HEOOXOJUMOCTH HCMOJB30BAHUS JNOCTHKEHUN XUMUHU IS
pelIeHus BOMPOCOB PAllMOHAIBHOTO NPUPOOTOJIb30BAHMUS;

AKTUBHOIO HENPUATUS JEHUCTBUM, NPUHOCAIIUX BPEA OKpYKaromei
IPUPOAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJEACTBUSA MPEAIPUHUMAEMBIX IEUCTBUI U NMPEAOTBpAIATh UX;

HaJlMyus Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTMYECKOU
KYJbTYphl, OIbITa JESITEIBHOCTH SKOJOTMYECKON HAMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCA UMHU B MO3HABATEIbHON, KOMMYHUKATUBHON U COLIUAIBHOMN
IPAKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTUBOCTOSITH HJCOJIOTHH
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS
HAYKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMaHUS CHeNUPUKH XUMUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMUPOBAHUU PAIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUM 11€JIOCTHOTO
npeacTaBiieHus: 00 OKpY>KaroIIeM MUPE Kak O €ITMHCTBE MTPUPO/IbI U YEIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEeIIeHUU MPOoOJIEM COXpaHECHUS
IPUPOJITHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHH I  COBPEMEHHOM
IUBWIM3ALMK: B €€ T'yYMaHHCTHUUECKON HANpaBJICHHOCTH M Ba)XXHOW poJIK B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYphl, B PEIICHUH TJIOOATBHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHS UEJIOBEUYECTBA — CHIPHEBOW, YHEPTETHUECKOM,
MUIIEBOM H  DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHH  MEIUIIUHBI,
obecrieYeHnr yCIOBUN YCIEITHOTO TPYyAa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)kJI0TO YICHA OOIIECTBA;

€CTEeCTBEHHO-HAYYHOW T'PAaMOTHOCTH: TOHUMAHUSI CYIIHOCTH METO0B
MMO3HAHUS, UCTIOJIH3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH UCIOJIb30BaTh
MOJTy4aeMbI€ 3HAHUS I aHAIU3a U OOBSICHEHUS SIBJICHUIN OKPY>KAIOIIETO MUpPa
U TOPOUCXOAANMX B HEM M3MEHEHUW, YMEHHUs JejaTh OOOCHOBAHHBIE
3aKJIIOYEHUSI HA OCHOBE HAay4YHBIX (DAaKTOB M HMMEIOLIUXCS JAHHBIX C IIEJIbIO
MOJTYUYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus mMpo0JIeM B peabHbIX KU3HCHHBIX CUTYaIUAX;

MHTEpeca K NO3HAHUIO, UCCIEA0BATEIbCKON IESITENBHOCTH;



TOTOBHOCTM U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa3oBaHUIO0, K aKTMBHOMY IIOJIYY€HHUIO HOBBIX 3HAHUUA MO XHMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpeca K 0COOCHHOCTAM TpyJia B pa3IMuHbIX cepax npodeccruoHanbHOU
NEeSATETBHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MerTanpeaMeTHbIE pe3yIbTaThl OCBOCHUS TPOTPAMMBI 110 XMMHUHU Ha YPOBHE
cpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHMS ~ MHUPOBO33PEHUA  OOyYaroIuXcs
MEXTUCIUTUIMHAPHBIC (MeXIIpeIMETHBIC) oOlIeHayYHbIe TTOHSATHS,
OTpaXKarolue IEJOCTHOCTh HAyYHOW KApTHHBI MHpa U CIEHU(PUKY METOJIOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4HbId (haKT, MPUHIUII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHME, HAOIIOJICHUE, U3MEPECHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAJIbHbIC y4cOHBIC JIeHCTBUSA (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIC, PpETyJSITUBHBIE), oOecneunBaromue (HOpMUpPOBAHUE
(GyHKIIMOHATBHON TPAaMOTHOCTU U COLUAJIBHOW KOMIIETEHIIMU O0YyYaroInXCs;

CITOCOOHOCTh o0yyJaroImmxcs HCIIO0IB30BaTh OCBOCHHBIE
MEXIMCIMTUIMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHHUS M YHUBEPCAIbHBIC YICOHBIC
JIEVUCTBUS B MO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.

MeranpenMeTHbIE PE3yabTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU  TTO3HABATCIbHBIMA, KOMMYHHKATUBHBIMA W  PETYJSITUBHBIMHU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA

1) 6a3oBble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh IEIN JACATEIbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUU HX
JOCTUKEHHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C [OCTABICHHBIMHU
HEJISIMU,

UCIIOJIb30BaTh MPU OCBOCHUHW 3HAHUN MPUEMBI JIOTUYECKOTO MBIILJICHHUS:
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBSI3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE TOHSTHSI 1711 OOBSICHEHUS OT/ICIBHBIX (DAKTOB
U SIBJICHUM;



BBIOMPATh OCHOBAaHWMS M KPUTEPUHU ISl KIaCCU(UKAIIMU BEIISCTB M
XUMHUYECKUX PEAKIIUN;

YCTAaHABJIMBaTh TMPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY HU3y4aeMbIMU
SABJICHUSAMU;

CTPOUTH JIOTUYECKHE PpACCYXKICHUSI (MHIAYKTUBHbBIC, ICAYKTUBHBIC, IO
AQHAJIOTHH), BBIABIISITE 3aKOHOMEPHOCTH W MPOTUBOPEUYMSI B PaCCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

IPUMEHSTH B POLIECCE ITO3HAHUS UCITOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJEIHM, MPEoOpPa30oBbIBATH MOJICIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ) dJEMEHTa, XuMuueckas G(opmysa, ypaBHEHHE
XUMUYECKON peakuuu — TMpU PEIICHUH YYeOHBIX ITO3HABATEIBHBIX U
NPaKTUYECKUX 3aJ]1ay, MPUMEHSATh HAa3BaHHBIE MOJEIbHBIE MPEICTABICHUS AJIS
BBISIBIICHUSI XAPAKTEPHBIX MPU3HAKOB HM3Yy4Ya€MbIX BEIIECTB U XUMHUYECKHUX
peaKunil.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkiuii;

dbopMmynaupoBaTh €M W 33Jauyd  HCCIEIOBaHUS, HCIOJIb30BaTh
MOCTaBJICHHBIE U CAaMOCTOSITEILHO C(HOPMYTUPOBAHHBIE BOMPOCHl B KAYECTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI U1 (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HABBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSI U TPOBEICHUS
YYEHHUECKHUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH YMEHUS HAOIIOATh 32 X0/I0M
MPOIIECCa, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yJbTar, (GopMyJIUpPOBATH
0000IIEHHsIT Y  BBIBOJABl  OTHOCUTENBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
MCCJICIOBAHMSI, COCTABIISATh 000CHOBAHHBIN OTYET O MPOJIeTaHHOM padboTe;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM TMPOEKTHOM
NEeATEeIbHOCTH, TMPOSIBIATH CIOCOOHOCTh MU TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB pPEIICHUs MPAKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3InYHbIX
METOI0B TTO3HAHMSI.

3) pa6ora ¢ ungopmanueii:

OPUEHTHUPOBATLCS B PA3IMYHBIX HWCTOYHHMKAX WHQpopManuu (HAydHO-
NOMYJISIpHAS. JINTEpAaTypa XUMHUYECKOTO COJIEpkKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHaIM3UpOBaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (opM
MIpEJICTABIICHHUS, KPUTUYECKH  OLICHHBATh e€  JIOCTOBEpPHOCTb U
HETPOTUBOPEUUBOCTb;



(GopMyIHUpOBAThH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOABI IIPU MMOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON JJisi BBINOJHEHUS Y4YeOHBIX 3aaau
onpenenEHHOro TUIA;

npUOOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMy MpeAcCTaBICHUS
uHpopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayeCTBE CpeACTBa Npu pabore ¢
XUMHUYECKON HH(pOpMaluen: MNPUMEHATb MEXIpPEAMETHbIE ((PU3NYECKUue U
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (DOPMYJIbI, a00pEBHATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKNC CPCACTBA HATIAAHOCTH.

KoMmyHnKaTHBHBbIE YHMBeEPCAJbHbIE YUeOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOU TEMBI B XOJI€ UATIOTa
W/WJY TUCKYCCHUH, BBICKA3bIBATh UJEU, (POPMYIUPOBATH CBOU MPEIOKECHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS IIPEAJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTALUEN PE3yJIbTATOB MTO3HABATEIBHOU JIESTEIbHOCTH,
IIOJYYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIpU
BBITIOJTHEHUM XMUMHUYECKOrO0 HKCIEPUMEHTa, MPAKTUYECKOW paboThl MO
MCCJIEIOBAHUIO CBOMCTB MU3y4aeMbIX BEILIECTB, peain3allii y4eOHOTrO IPOEKTa, U
(dbopMyIMpOBaTh BBHIBOBI MO pE3ybTaTaM MPOBEIEHHBIX MCCIEAOBAHUMN IMyTEM
COTJIaCOBAHUS TIO3UIUI B X0J1¢ 00CYXKICHHS 1 0OMEHA MHEHHUSIMHU.

PeryisiTuBHBIC YHMBeEpPCAJbHbIe Y4eOHbIe NeHCTBHSA:

CaMOCTOSITENIbHO TUJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIbHYIO
JeSTENbHOCTh, Ompenessas e€ Lenu W 3aJadd, KOHTPOJIMPOBAaTh M 10 Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEJIaraéMblii aJIrOpUTM ACHCTBUU TIpH
BBIMOJTHEHUH Y4YeOHBIX M HCCIEeNOBATENIbCKUX 3ajad, BbIOMpaTh Haubosiee
s dekTuBHBIN cOcO0 UX pemieHusi ¢ y4€TOM MOJIY4YEHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLUX;

OCYIICCTBIIATE CAMOKOHTPOJIb ACATCIBHOCTH HAa OCHOBC CaMOaHaIM3a U
CaMOOILICHKU.



HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yapTaThl OCBOCHHMS NOPOrpaMMbl MO XHMHH Ha
yriayOnEHHOM ypOBHE Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHUs BKIIIOYAIOT
crnenuduueckue st yaeOHOTo npeameTa « XuMush» Hay4dHbIE 3HAHUS, YMEHUS U
CHOCOOBI ICVCTBUI 10 OCBOEHUIO, MHTEPIIPETALIMHU U TPEOOPA30BAHUIO 3HAHUIA,
BH/JIbI JESTENBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS W NMPUMEHEHUIO 3HAHHUI B
Pa3IMYHbIX YUEOHBIX CUTYyalUsIX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYalUsX,
CBSA3aHHBIX C XMMHMEW. B mporpamme mo XuMUU NpPEIMETHBIE pPE3YJIbTaThl
IIPEICTABIICHBI 10 F0J1aM U3YUYECHUS.

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuueckas XuMUsD)
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O MECTE M 3HAYCHUH OPTaHHYECKOMN
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B 00ECIICUCHUU YCTOMUHUBOTO
Pa3BUTHUSI YEJIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTHYECKOU, IHEPTETUUECKOMN
W TUIEeBOM O€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JaHMU HOBBIX
MaTeprajioB, HOBBIX HMCTOYHHUKOB JHEPTUHM, B OOCECIICUCHHUM PaIlMOHAJIBLHOIO
IIPUPOJIONIOIB30BaHUs, B (DOPMUPOBAHMH MHUPOBO33PECHHS M OOIICH KYJIbTYPBI
YeJoBeKa, a TaKXKe SKOJOTMYeCKHM OOOCHOBAHHOTO OTHOILIECHHUS K CBOEMY
3J10pPOBBIO U TPUPOJAHOM CPELE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIMe TOHATUA — XUMHUUYECKHM DJIEMEHT, aToM, SJIpo |
9JICKTpOHHAs 000j0YKa aroma, S-, p-, d-aTOMHBIE OpOWTAIM, OCHOBHOE M
BO30YX/IEHHOE COCTOSIHMSI aroMa, TMOpUAM3alys aTOMHBIX OpOuTaseil, HOoH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JICKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCJICHHUS,
XUMUYECKasi CBA3b, MOJb, MOJSIpHAsE Macca, MOJSIPHBIA OOBEM, YTIIEPOIHBIN
ckeneT, (yHKIWOHANbHAS TpyMNa, paauKal, CTPYKTypHbIE (PopMyIIbl
(pa3BEépHYThIE, COKpalIEHHBIE, CKEJIETHBIE), HW3OMEPHUS CTPYKTypHas W
POCTPAHCTBEHHAS (T€OMETpHUUECKas, ONITUYECKasi), U30MEPbI, TOMOJIOTHYECKUMA
psAll, TOMOJIOTH, YTJIEBOJAOPObI, KUCIOPOA- U a30TCOAEPKAIIME OPraHUYECKUE
COEMHEHUS, MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISIPHBIC
COCIMHEHUS; TEOpHUH, 3aKoHbI (mepuoauyeckuii 3axkoH JI. M. Menpeneesa,
TEOpHsI CTPOEHUSI OpraHuYeCKuX BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUs
MAaCChI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALCHUS SHEPTUM NMPU XUMHUYECKUX
peakusx), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUMN SI3BIK XHAMUH,
MHPOBO33PEHYECKUE 3HAHMUS, JICKAIIUE B OCHOBE MOHUMAaHUS MPUYUHHOCTU U
CUCTEMHOCTH XHUMHMYECKUX SBJICHUM; TMPEACTABICHUS O MEXaHU3Max



XUMHUYECKUX PEAKLINNA, TEPMOAMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX
UX MPOTEKaHUs, O B3aHMHOM BJIMSHUM aTOMOB M TPYIIl aTOMOB B MOJIEKYJIax
(MHOYKTUBHBIM W Me30oMepHbI AddekThl, opueHtanTel I u Il poma);
(akToIOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUU U 0€30MacHOM
HCIIOJIb30BaHNUN BAKHEMIIIMX OPraHWYECKHUX BEIIECTB B OBITY M NPAKTUYECKON
NEATEIbHOCTH  YEJOBEKa, OOMMX Hay4YHbIX MNPUHUOUIAX XHUMHYECKOIrO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TepePabOTKH HEPTH);
c(hOpMHUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTepHbIC MPU3HAKU TTOHSITHH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCII0JIB30BAaTh COOTBETCTBYIOIIME IIOHATHS IIPU
ONMCAaHHUH COCTaBA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCTUHECHUM;
c(hOpMHUPOBAHHOCTh YMEHUIA:

UCII0JIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JUUISI COCTABJICHHUSI MOJIEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX) (popmyn
OpPTraHUYECKHUX BEILIECTB;

COCTABJISITh YPABHEHUS XUMUYECKUX PEAKIUI U PACKPBIBATh UX CYIIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUMH  IOCPEACTBOM  COCTAaBJICHUSA
AJIEKTPOHHOIO OajlaHca 3TUX peakUud, peakuuid HOHHOrOo oOMEeHa MyTEM
COCTABJICHMSI MX ITOJIHBIX M COKPAIEHHBIX NOHHBIX YPABHEHHIA;

M3TOTaBIMBAaTh  MOJEIM  MOJIEKYJ] OPTaHMYECKHX  BEIIECTB  JUIA
WJUTIOCTPALMA UX XUMHYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(OpPMHUPOBAHHOCTb YMEHUI: yCTaHaBJIUBATh NPUHAJIEKHOCTb
U3YYEHHBIX OpPraHMYECKHX BEIIECTB II0 MX COCTaBy U CTPOCHHUID K
OTIPENICIEHHOMY KJIacCY/TpymIie COCIMHEHUM, JaBaTb WM Ha3BaHHUSA TIO
cuctematnyeckoi HomeHkinatype (IUPAC) wu mnpuBoAWTH TpUBHAJIBHBIE
Ha3BaHUsS JJI OTIEIbHBIX MPEICTABUTENCH OPraHMYECKHX BEUIECTB (ATHUJIEH,
alleTWJIeH, TOJYOJ, TJWLEPUH, OTWICHTJIMKOIb, (eHod, (QopMalbaeru/,
aneTanbAeru], aleToH, MypaBbHHAsI KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEApUHOBAS,
OJICMHOBAsA, NMaJbMUTHHOBAsI KHUCIOTHI, TJIMIWH, alaHUH, MajbTo3a, PPYyKTO3a,
AHWJIVH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U JIPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHSI OMNPENENATh BHUJ XHUMHUYECKOW CBSI3U B
OpraHUYEeCKUX COEAMHEHUSAX (KOBAJIEHTHAs M HOHHAs CBSA3b, O- M T-CBA3b,
BOJIOPOJIHASI CBS3b);

c(OPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTH TMOJOKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. bytiepoBa mis OOBSCHEHHUS 3aBUCUMOCTH
CBONCTB BEILIECTB OT UX COCTaBA U CTPOECHUS;

chOpPMUPOBAHHOCTh YMEHHUU  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢usznyecKkue U XUMUYECKUE CBOMCTBA TUIUYHBIX MPEACTABUTENCH PA3NMUUHBIX
KJIACCOB ~ OPTaHMYECKHUX BELIECTB: aJKAHOB, LMKJIOAJIKAHOB, aJKEHOB,



AJIKaJINECHOB, AJIKWHOB, apOMAaTUYECKUX YIJIIEBOAOPOAOB, CIIUPTOB, alIbIACTUAOB,
KETOHOB, KapOOHOBBIX KHCJIOT, HPOCTBIX M CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEANHEHUI U aMUHOB, aMUHOKHUCIIOT, O€JIKOB, YIIeBOI0B (MOHO-, - U
MOJINCAXapHIOB), WJUIIOCTPUPOBATh TEHETHUYECKYI0 CBS3b MEXKIYy HUMHU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUNA C HCIOJIB30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUS TOJTBEPk AATh HAa KOHKPETHBIX IMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMUYECKUX COEIMHEHUIN
OT KPAaTHOCTH U THUIA KOBAJEHTHOU CBS3U (G- U M-CBSI3U), B3AUMHOTO BIIHSHUS
aTOMOB U I'PYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh HMCTOYHUKHI
YIJIEBOJIOPOAHOTO ChIpbs (HE(Th, NPUPOJHBIM Tra3, yrojb), CHOCOOBI €ro
nepepaboTKU U MPaKTUYECKOE IPUMEHEHHE MTPOTYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/axX MO3HaHUs — HAOJIIOEHUH, U3MEPEHUH, MOIETUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) Y YMEHUSI IPUMEHSTh ATH 3HAHUS;

cOPMUPOBAHHOCTh ~ YMEHMS  NPUMEHATH  OCHOBHBIE  OIEpaluu
MBICITUTEIBHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHUE, 000O0IIeHHE,
CHUCTEMATHU3ALMIO, BBISIBIICHUE IPUYNHHO-CIIECTBEHHBIX CBI3E€U — JIJI U3YUYCHHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBIISATH B3aUMOCBS3b XUMUYECKUX 3HAHUN
C MOHATUSIMU U TPEICTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
11 00JIee OCO3HAHHOI'O TOHUMAaHUs CYIITHOCTH MaTepUaibHOIO €IMHCTBA MUPA,
MCII0JIb30BaTh CUCTEMHBIE 3HAHMS 110 OPTAHUYECKOW XUMUU JIJIs1 OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OpPMUPOBAHHOCTh YMEHUI: MPOBOIUTH pacCUYEThl MO XUMHYECKUM
dopMynaMm ¥ YpaBHGHHUSIM XHMHUYECKHX PEaKIUid C HCIOIh30BAHUEM
¢u3nueckux BelWyuH (Macca, O00BEM Tra3oB, KOJMWYECTBO BEUIECTBA),
XapaKTepU3yIOIUX BEIIECTBA C KOJHWYECTBEHHOM CTOPOHBL: PACYETHI 11O
HAXO0XKIECHUIO XUMUYECKOU (pOpMYJIbI BEIIECTBA IO U3BECTHBIM MACCOBBIM JI0JISIM
XUMHUYECKHUX JJIEMEHTOB, MPOIYKTaM CrOpaHMs, IJIOTHOCTH Ta3000pa3HbIX
BEILIECTB;

c(OPMHUPOBAHHOCTh ~YMEHMI: TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OLICHUBATh C MO3UIUN HKOJIOTHYECKON 0€30MacHOCTH MOCHENCTBUS OBITOBOU U
MIPOU3BOJACTBEHHON JESITEIBPHOCTH 4YEJIOBEKAa, CBS3aHHON C TepepadOTKOM
BEIIIECTB, HCIIOJb30BaTh IMOJYYEHHbIC 3HAHUS [JIs1 TPUHATHS TPAMOTHBIX
pelieHni TpobieM B CUTYyalUsIX, CBA3AHHBIX C XUMHEH;



c(hOpMUPOBAHHOCTh YMEHUI: CAMOCTOSITETIFHO TJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUN SKCHEPUMEHT (IOJYyYEHUE U HM3YyYEHHE CBOMCTB OpPraHUYECKUX
BEIIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJOPOJOB pPa3IUYHBIX KIJIACCOB H
KHUCIIOPOCOIEPKAIIUX OPTaHUYECKUX BEILIECTB, PEIICHUE IKCIIEPUMEHTAIbHBIX
3a/a4 MO PACIO3HABAHUIO OPTaHMYECKHUX BEIIECTB) C COOIOJACHHUEM IPaBUI
0e30macHOro oOpalleHusi ¢ BEHIeCTBAaMH M JTaOOPaTOpHBIM 00OpYAOBaHUEM,
dbopMyIMpoBaTh 1EJb HCCICIOBAaHUS, MPEACTABIATh B pa3Iu4yHOU Qopme
pe3yIbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

c(OpPMUPOBAHHOCTh YMEHUI:

coOJII01aTh IPABUIIA SKOJIOTUYECKU LIETECO00PA3HOr0 MOBEICHUS B OBITY U
TPYZIOBOH JIESITEIIBHOCTU B LEISAX COXPAHEHHUS CBOETO 3/10POBbs, OKpYKaroUIeh
OPUPOAHON CPEABI U JOCTUKEHUS €€ yCTOMYUBOTO Pa3BUTHSI;

OCO3HaBaTh ONACHOCTb TOKCHMYECKOTO ACHCTBUS Ha JKHUBBIE OPraHU3MBI
ONPEAECTEHHBIX OPTaHUYECKUX BEIIECTB, HOHMMAs cMbIcI nmokaszarens [1/1K;

aHAJIM3UPOBATh LEIECO00Pa3HOCTh MPUMEHEHHSI OPIrAaHMYECKUX BEIIECTB B
MPOMBILIUIEHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOLIEHUSI PUCK-TI0JIb3;

c(OPMUPOBAHHOCTh YMEHHUI: OCYIIECTBISATH IEJICHANIPABICHHBIN MOUCK
XUMUYECKON HMH(POpMallMd B PA3IUYHBIX HMCTOYHHKAX (Hay4yHas W y4eOHO-
Hay4Hasl JIuTepaTypa, CpelicTBa MaccoBoi MHpopmanuu, UHTEpHET U pyrue),
KPUTUYECKH aHAIM3UPOBATh XMMUYECKYIO0 HH(POPMALIMIO, ITepepadaThiBaTh €€ 1
UCITOJIb30BaTh B COOTBETCTBUU C ITOCTaBJICHHON y4eOHOM 3a1a4eii.

11 KITACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHUsI Kypca «OOmias U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpMHUPOBAHHOCTh MPEACTABICHUI: O MAaTepUaILHOM EIMHCTBE MUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE U 3HAYCHUU
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJju B 00€CNEYeHUH YCTONYHNBOIO
pa3BUTHUSI, B PEUIEHUU MPOOJIEM SKOJIOTHYECKON, IHEPTETUUECKON U THUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTE€pUajOB, HOBBIX
UCTOYHUKOB YHEPTUH, B 00ECIIEUEHUHN PAIIMOHAIIBHOTO MPUPOIONOJIb30BaHUS, B
dbopMHpPOBAaHNK MHUPOBO33PECHHS W OOIIEH KyJIbTYpPhl 4YEIOBEKa, a TaKkKe
HKOJIOTMYECKH O0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3JIOPOBBIO M MPUPOTHON
cpene;

BJQJICHUE CUCTEMOM XMMHYECKUX 3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralIINE MOHATUS — XHMHYECKHI 3JIEMEHT, aTOM, SJIpO aroMma,
M30TOTIBI, JJICKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIIN, OCHOBHOE
¥ BO30Y>KIEHHOE COCTOSHUSI aTOMa, THOpPUANU3AIMsS aTOMHBIX OpOHUTael, HOH,
MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTENEeHb OKHUCIICHHS,



XUMUYECKasi CBsI3b (KOBaJE€HTHAs, HWOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KPUCTAJUINYECKAsl PEIETKA, XMMHYECKas peakuus, PacTBOpP, JJIEKTPOJIUTHI,
HEIEKTPOJIUTHL, JJIEKTPOJIMTHYECKAs IUCCOLUALMs, CTENEeHb JUCCOLMALUH,
BOJIOPOAHBINA IOKAa3aTelb, OKUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3PQeKT
XUMHAYECKOM pEakuuu, CKOPOCTh XUMHUYECKOM PEaKIUH, XUMHUYECKOE
pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOPHS 3JIEKTPOJUTUUYECKOH IUCCOLMALUH,
nepuoaudecknid 3akoH .M. MeHaeneeBa, 3aKOH COXpaHEHHsI MacChl BEILECTB,
3aKOH COXPaHEHUS U NPEBPALICHUS YHEPTUU IIPU XUMUYECKUX PEaKIMIX, 3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTB, 3aKOH JIEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMUH, MUPOBO33PEHUECKHAE 3HAHUS, JIEKAIE B OCHOBE
ITOHMMAHUS TPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SBICHUN; COBPEMEHHBIE
IIPEACTABICHUS O CTPOCHUH BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM U
HaJIMOJICKYJIIPHOM YPOBHSX; IPEACTABICHUA O MEXaHU3Max XUMHUYECKUX
peakuui, TEPMOAVMHAMUYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTIX HX
MIPOTEKAHUS, O XUMUYECKOM PABHOBECUH, PACTBOPAX M JUCHEPCHBIX CHCTEMAX;
(haKkTOJIOTMYECKHE CBEICHUS O CBOMCTBAX, COCTABE, MOJYYEHUH M OE€30MacHOM
UCIIOJIb30BaHUH BaXKHEUIINX HEOPTAHUYECKUX BELIECTB B OBITY U MPAKTUUYECKON
JESTEIbHOCTH  YeJOBeKa, OOLIMX HAay4YHbIX MPUHIUIAX XHUMHUYECKOIO
ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATh XapaKT€pHbIE MPU3HAKU TIOHSITHI,
YCTaHAaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIUE IIOHATHUS IIPU
OIMCAaHUHA HEOPraHUYECKUX BEIIECTB U UX IIPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHHUS HCIOJIb30BATh XUMHUUECKYIO CUMBOJIMKY JIJIs
coctaBieHusi (GOpMyJ BEUIECTB W ypPaBHEHUH XMMHYECKUX PpEaKIHil,
cucrtematuyeckyto HomeHkinatypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OTZEJIbHBIX BEILECTB;

cOPMUPOBAHHOCTh YMEHHS OIpPENeNsTh BaJCHTHOCTh U  CTENEHb
OKHCJICHHS] XUMUYECKUX DJIEMEHTOB B COEOUHEHHSX, BUJ XMMHUYECKON CBS3H
(KoBajieHTHAasi, MOHHAs, METaJUIMYecKasi, BOAOPOHAS), TUIl KPUCTALIUYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCHUMOCTb CBOWCTB BELIECTB OT
BHJIa XUMUYECKOW CBSI3W U TUIMA KPUCTAIMYECKON pEmETKH, OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c()OPMUPOBAHHOCTh ~YMEHMH: KJIacCU(PULIMPOBATh: HEOPraHUUYECKUE
BEILIECTBA IO MX COCTaBY, XMMHYECKHE PEAKLUU IO PA3JIMYHBIM ITPU3HAKAM
(uMciay M COCTaBy pEarupyrolx BEUIECTB, TEIUNIOBOMY 3(QeKTy peakuuw,
W3MEHEHHUIO CTETMEeHEeW OKHUCIIEHUS DJIEMEHTOB, OOpPAaTUMOCTH, YYacCTHIO



KaTajau3aropa U JAPYrue); CaMOCTOSITEIbHO BBIOMpPATh OCHOBAHUS U KPUTEPUU
TUTSI KTacCU(UKAINK U3y9aeMbIX BEIIECTB M XUMUYECKUX PEAKITUN;

c(hOpPMHUPOBAHHOCTh YMEHUSI PACKPHIBATH CMBICT MEPUOJUYECKOTO 3aKOHA
. W. MengeneeBa U AEMOHCTPUPOBATH €ro CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENbHYIO 1 IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh DSJICKTPOHHOE CTPOCHUE
aTOMOB W HOHOB XUMHYECKUX DJJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOIOB
Ilepuomnueckoin  cucrembl .M. MenneneeBa, UCHOJNb3ysd  IHOHATHS
«QHEPreTUYECKUE YPOBHU», «IHEPTETUUECKHUE MOAYPOBHUY, «S-, P-, d-aTOMHbIE
opOuTann», «OCHOBHOE U BO30YKJAECHHOE SHEPreTUYECKUE COCTOSHUSI aTOMay;
OOBSICHSATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U MX
coequHeHurd 1o nepuoaaM M rpynnam llepuogmueckon cucremsr . U.
MenzeneeBa, BaJICHTHbIE BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS
UX DJICKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepu30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHE CBOWCTBA BEUIECTB PA3JIUWYHBIX KJIACCOB, MOATBEPKIATh
CyLIECTBOBAHUE T€HETUUYECKOU CBS3M MEXKIY HEOPTaHUYECKUMHU BELIECTBAMHU C
IIOMOILBI YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMUPOBAHHOCTh YMEHHUSI PACKpPbIBaTh CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIMHA TMOCPEICTBOM COCTABJIEHHUS SJIEKTPOHHOTO
OajlaHca JTHX peaKIMif, pPeakIuid HOHHOTO OOMEHa MyTEM COCTAaBJICHHUS HX
IIOJHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUW; PEAKUMU TUAPOIU3a; PEaKLUN
KOMIUJIEKCOOOpa3oBanusi (Ha TpUMEpPe TUIPOKCOKOMIUIEKCOB IIMHKA M
ATIOMUHUSA);

c(hOPMHUPOBAHHOCTh YMEHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XMMHUYECKUX PEAKIMN C YUYETOM UX IHEPreTUUECKUX XAPAKTEPUCTHUK, XapPaKTEP
W3MEHEHUSI CKOPOCTH XMMHUYECKOM PEAKIMU B 3aBUCUMOCTH OT PA3JIUYHBIX
(dbakTOpOB, a TaKXke XapaKTep CMEIICHUS XUMHYECKOIO0 pPaBHOBECHS TMOJ
BIIMSIHUEM BHEIIHUX Bo3aehcTBuil (mpuniui Jle [larensbe);

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHUMHYECKHUE PEaKIuu,
JIS)KAIIUE B OCHOBE MPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHMCJIOTBI, aMMHUAKA,
oOlue Hay4HbIe MPUHIUIBI XUMHUYECKUX TPOU3BOJICTB; IEI€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTraHUUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOLLICHUS PUCK-TTI0/Ib34;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAaHWUH O METOJaX HAyYHOTO
MO3HAHUS SBJICHUN TPUPOJbI — HAONIOJEHUE, U3MEPEHUE, MOJECIUPOBAHUE,
AKCIEPUMEHT (pEaJIbHBI U MBICICHHBIN), HCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHUS NPUMEHATb OTU 3HAHUSA NPU  SKCIEPUMEHTAIBHOM



WCCJICIOBAaHUH BEIECTB U AJI1 OOBSCHEHHUS XUMHUYECKHUX SIBJICHHUM, UMEIOIINX
MECTO B MPHUPOJE, MPAKTHUECKON NEATEIbHOCTH YEJIOBEKAa U B MOBCEIHEBHOMN
KU3HH,

c(hOpMHUPOBAHHOCTh YMEHUS BBISBISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUN
C TOHATHSMHU W TPEACTABJICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
i 6oJiee 0CO3HAHHOTO MOHUMAaHHS MaTEPHAILHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHMS MPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHSTUI «MaccoBast 10JIsS BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIIEHTPAIIUS;
Macchl BEIIECTBA WK 00bEMa ra3a 1o U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCe
WK 00bEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB; TEIJIOBOrO A (dexTa
peaxiuu; 3Ha4YeHUsT BOJOPOTHOTO MOKAa3aTessl paCTBOPOB KUCJIOT U IIEI0YeH ¢
M3BECTHOM CTENEHbIO AMCCOIMAalMM; Macchl (00bEMa, KOJUYECTBA BEILECTBA)
IOPOAYKTa PEaKIMU, €CIIU OAHO U3 UCXOJHBIX BEILECTB J1aHO B BUJE PACTBOPA C
ONpeeIEHHOM MacCOBOM J10JIeM paCTBOPEHHOTO BEIIECTBA WIIU JIAaHO B U30BITKE
(umeeT mpuMecH); JOJM BBIXOJA MPOAYKTa peakuuu; OOBEMHBIX OTHOIICHHMA
ra3os;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOIUTH
XUMUYECKUN  DKCIIEPUMEHT (TpOBEJAEHUE PpEaKiuii HOHHOro OOMeHa,
MOJATBEP)KIIEHHE  KAa4yeCTBEHHOTO  COCTaBa  HEOPTaHWYECKUX  BEIIECTB,
OTIpe/ieNIeHUE CPebl PAaCTBOPOB BEIIECTB C MOMOIIBIO MHIWKATOPOB, U3yUeHUE
BIIUSIHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKON pPEaKINH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TemMaM «Mertamis» u  «Hemeramnsi»y) ¢
coOmro/leHeM MpaBuil  Oe30macHOro  oOpamieHusi ¢ BEIeCTBAMH |
Ja0opaTopHbIM  oOopyaoBaHueM, GOPMYJIMpPOBATH IE€Jb  HCCIIECIOBAHMUS,
MPENICTaBIATh B Pa3InyHON (opMe pe3yNbTaThl IKCIIEPUMEHTA, aHATHN3UPOBAThH
Y OLIEHUBATh UX JOCTOBEPHOCTH;

chOPMHPOBAHHOCTh  YMEHH: COOMIOAaTh TpaBWiIa  TOJH30BAHUSA
XUMHUYECKOM TOoCyAoM U J1abopaTOpHBIM OOOpYJIOBaHUEM, OOpalleHUs C
BEIICCTBAMH B COOTBETCTBHH C HHCTPYKIIMSIMH 110 BBITIOJTHEHHIO JJA0OPATOPHBIX
XUMHUYECKUX OTIBITOB, SKOJOTHYECKH II€IeCO00Pa3HOr0 MOBEACHUS B OBITY U
TPYAOBOM JEATEIHLHOCTH B LIEJIAX COXPAHEHHS! CBOETO 3[I0OPOBBS, OKPY KaIOIIEH
MPUPOTHON Cpeapl M JOCTHKEHUS €€ YCTOWYMBOTO pa3BUTHS, OCO3HABATh
OMACHOCTh TOKCHYECKOTO JICHCTBHS Ha JKHBBICE OPTraHU3MBI OMPEACIEHHBIX
HEOpPraHWYEeCKUX BEIIECTB, MOHUMAs cMbIci nokazarens [TK;

c(OpPMUPOBAHHOCTh YMEHUI: OCYIIECTBISAThH IEJICHANPABICHHBIN MOUCK
XUMUYECKON HMH(POpMAlUd B PA3IUYHBIX HMCTOYHHKAX (HAay4YHas W y4eOHO-
Hay4yHas JIUTepaTypa, CpeicTBa MaccoBoil mHpopmauuu, MHTepHET U npyrue),



KPUTHYECKHA aHATM3UPOBATh XUMUYECKYI0 HHGOpPMAIIHIO, TTepepadaThiBaTh €€ u
HCIIOJIL30BaTh B COOTBETCTBUU C MTOCTABICHHOM yueOHO 3a1auei.
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YACOB I10 ITPOTPAMME 102



11 KIIACC

HaunmenoBanue Konu4yecTBo yacos
Ne DJIeKTPOHHbIe (LM (pOBbIE)

pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
Bcero o0pa3oBaTe/IbHbIE PECYPChI

n/n
MporpamMmMbl padoTbI padoThI

Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH

Crpoenue aToma.
ITepuoanueckuit
3aKOH U
11 [Tepnonuueckas
) cucreMa
XUMHYECKUX
sneMeHToB /. W.

Menneneena

Crpoenue
BEIIIECTBA.

1.2 11 1
Mmuoroo6pasue

B€IICCTB

13 XUMHYECKHUE 19 1 3
peaxkuuu

Hroro no pazneny 39

Pasnen 2. Heopranunyeckasi xumust
2.1 Hewmeramisl 31 1
2.2 Meransl 23 1



Hroro no pazneny 54
Pa3znen 3. Xumus v :Ku3Hb

MGTOIIBI IIO3HAaHUA

3.1 B XUMHUHU. XUMHUSA U 9
JKU3Hb
Hroro no pazneny 9
OBHIEE KOJIMYECTBO
YACOB I10 102

[TPOT'PAMME






IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

KoaunuyecTBO 4acoB

Tema ypoka KoHTpoJibHbIE
Bcero
padoThI

[Ipeamer u 3HaueHue

OpraHMYEeCKO XUMUH,
MIpe/ICTaBJICHHE O 1
MHOT'000pa3uu

OpPraHUYECKUX COCAMHEHUN

DJIEKTPOHHOE CTPOCHUE

aToma yryiepoja (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS). 1
BanenTabIC BO3MOXKHOCTH

aToma yriepojaa

Xumuyeckas CBs3b B

OpPTaHUYECKUX COCTUHECHUSX.
MexaHu3Mbl 00pa30BaHUS 1
KOBAJIGHTHOH CBSI3H,

CrOCco0BI pa3phIBa CBA3EH

IIpakTHYeckue
padoThI

Jlara
U3yYEeHUS

DJIeKTPOHHBbIE
nudposeie
o0pa3oBaTtejibHbIE

pecypchl



Teopust cTtpoeHus
OpPraHUYECKUX COCAMHEHUN
A. M. bytneposa

Bunp! nzomepun:
CTPYKTYypHas,
IIPOCTPAaHCTBEHHAS.
OneKkTpoHHBIE P PEKTH B
MOJIEKYJIaX OPTaHUIECKUX
COCIMHEHU I

[TpencraBnenue o
KJaccu(UKauu u
cucTeMaTnyecKas
Homenknarypa (IUPAC)
OpPTaHUYECKUX BEIIECTB

Knaccudukanus peaxiuii B
OpraHUYeCKON XUMHUHU

CucreMarusanus u
000011IeHNE 3HAHUH 10 TEME



10

11

12

AnKaHBI: TOMOJIOTHYSCKHI
psn, obmas hopmyia,
HOMEHKJIaTypa U U30Mepus,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

d)mnqecxﬂe U XUMHUYCCKHUC
CBOMCTBA aJIKAHOB

HaxoxneHnue ankaHoB B
npupoae. CriocoOsl
MOJIy4EHHUS U TIPUMEHEHUE
AJIKAaHOB

[ukmoankaHbl: 00
(dbopMyIa, HOMEHKIIaTypa U
HU30MepHsi, 0COOEHHOCTH
CTpO@HI/Ifl N XUMHUYCCKUX
CBOMCTB, CITOCOOLI
HOJ'[y‘-IeHI/ISI n HpI/IMCHeHI/Ie



13

14

15

16

Pemenne pacu€rHbIX 3a1a4
Ha OnpeseneHue
MOJICKYJISIPHOM (hopMyITBI
OpPTraHUYECKOTro BEUIeCTBA O
MacCOBBIM J0JISIM aTOMOB
3JIEMEHTOB, BXOJSIIHX B €r0
coctaB. Cucremaruzanus 1
0000111eHHE 3HAHUH I10 TEME

AJKEHBI: TOMOJIOTHYECKUH
psia, obmas popmyia,
HOMEHKJIATypa, JJIEKTPOHHOE
Y TIPOCTPAaHCTBEHHOE
CTPOCHHE MOJIEKYII.
CTpyKTypHas 1 LUC-TpaHC-
M30MepHsl aTKEHOB

dusnueckue U XUMHUYECKUE
CBONCTBA ankeHoB. [IpaBuio
MapkoBHHKOBa

CrniocoOsl nmosty4eHus u
MPUMEHEHHE AIKEHOB



17

18

19

20

21

22

[TpakTrueckas padota Ne 1
o teme "[lonydenue
STHJIEHA U U3yUYEHUE €T0
CBOMCTB"

Pemenue pacuéTHpIX 33124
Ha ompeeeHue
MOJIEKYJISIPHON (OPMYIIBI
OpPraHUYECKOTO BEIIECTBA

AJNKaueHbl: CONPSHKEHHBIE,
W30JIMPOBaHHBbIE,
KyMYJIMPOBaHHBIC.
OCOOEHHOCTH IIEKTPOHHOTO
CTPOCHUS

XUMHYECKHE CBOMCTBA
CONPSIKEHHBIX JUECHOB

CrniocoOsl MosTy4eHus u
MIPUMEHEHHE AJIKaTUCHOB

AJIKUHBI: TOMOJIOTHYECKUN
psn, obmas hopmyra,
HOMEHKJIATypa, dJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYII,
(u3nueckue cBOCTBa



23

24

25

26

27

28

29

XUMHYECKHAE CBOMCTBA
AJIKUHOB

KauecTBenHble peakuuy Ha
TPOUHYIO CBS3b

CriocoOblI nostyueHus u
IIPUMEHEHHE AIKUHOB

Pemenue 3anau: pacu€Tel o
YPAaBHEHUIO XUMUYECKON
peakuuu

CucreMatusanus u
000011IeHNE 3HAHUN 10 TEME

ApeHBI: TOMOJIOTHYECKUI
psa, obmas dpopmyna,
HOMEHKJIATypa.
DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MoJIeKyJ1 OeH30I1a U TOJyoa,
ux (huznyeckue cBoicTBa

XUMHUYECKHUE CBOMCTBA
apEHOB: PEAKITUHU 3aMEeIICHUS



30

31

32

33

34

35

36

XUMU4YeCcKHe CBOMCTBA
apeHOB: PeaKIuU
MPUCOCTUHECHHU S, OKHCIICHHE
rOMOJIOI'0B O€H30J1a

OC00EHHOCTH XUMUYECKAX
CBOMCTB CTUPOJIA

Pemenue pacu€tHeix 3a1a4u
Ha OIpeJieeHre
MOJIEKYJISIPHOM (hopMyITBI
OPraHM4YeCKOro BEIIECTBA

CriocoOblI nostyueHus u
IIPUMEHEHHE apEeHOB

T'enetnyeckas cBsI3b MCXKIY
Pa3IMUHBIMU Kj1aCCaMU
yTJIEBOJIOPOJIOB

Pacuétel o ypaBHEHUSAM
XUMHYECKHUX PEAKIUH.
Cucrematuzanus u
0000IIIcHIE 3HAHHH 110 TEME

IIpuponusiit ras. [lomyTHeie
HEe(TSIHbIE ra3bl



37

38

39

40

41

42

KamenHnslii yroius u

MPOAYKTHI €Tr0 1nepepadboTKu

Hed1s 1 ciocoOsl e€

nepepabotku. [Ipumenenue

MPOAYKTOB IepepabOTKu
HetH

I'enetmueckas CBA3b MCXKAY

Pa3IUYHBIMU KJIacCaMu
YIJIEBOI0POJIOB

["anoreHonpou3BoOIHBIC
yIJIEBOIOPOJIOB:
AIIEKTPOHHOE CTPOCHHE;
peaKIfy 3aMeIeHUs
rajoreHa

JleicTBHE 1Ien04Yer Ha
rajgoreHnpOU3BOIHBIE.
BzanmoneiictBrue
JINTAJIOreHAJIKAHOB C
MarHueM U [UHKOM

Cucremaru3zamus u
000011IeHIEe 3HAHU 110
pazneny "YrieBonopoasr"



43

44

45

46

47

48

KonrponsHas pabora no
teme "YraeBonopoab”

[IpenenbHbIE OMHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUI
psia, obmas popmya,
CTPOCHHE MOJIEKYI,
U30MepHsl, HOMEHKIATYpa,
Kiaccudukanms,
¢busnueckue cBocTBa

XUMHUYECKHE CBOMCTBA
MpeeIbHBIX OJJTHOATOMHBIX
CIIUPTOB

CriocoObl nostyueHus u
IIPUMEHEHHUE OJTHOATOMHBIX
CIIUPTOB

IIpocTeie 3¢upst:
HOMEHKJIATypa ¥ H30Mepus,
0COOEHHOCTH (PU3HUECKUX U
XMMHUYECKHX CBOMCTB

MHOroaromMHsble CIIUPTHI:
STWIEHIINKOJIb U MNINLEPHH,
ux (puznyeckue u
XMMHYECKHE CBOICTBA



49

50

51

52

53

54

55

CriocoOsl MoJTy4eHus u
MPUMEHEHHE MHOTOaTOMHBIX
CIUPTOB

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢du3nveckue CBONCTBA.
TokcuuHocTs (heHONA

XHMUMHUYECKHE CBOMCTBA
¢denona

CriocoObl nostyueHus u
npUMeHeHue GpeHona

[IpaxTuueckas padora Ne 2.
Pemenue
AKCIIEPUMEHTANIbHBIX 3a7a4
o teme "CnupTsl U
¢benonsr"

CucreMarusanus u
000011IeHNE 3HAHUH 10 TEME

AnbIerupl 1 KETOHBI:
AJIEKTPOHHOE CTPOCHHUE
KapOOHUJIbHOW TPYTIIbL;
TOMOJIOTHYECKHUE PSIIBI,
obmas hopmyia, n3oMepus
1 HOMEHKJIaTypa



56

57

58

59

60

61

62

ANbIeruasl 1 KETOHBI:
(bU3UYEeCKre CBOMCTBA;
peaKIu MPUCOSTUHEHUS

Peakuuu okucinenus u
KaueCTBEHHbBIC PEaKIIUU
ATBAETUIOB U KETOHOB

CriocoObl nosryueHust
aJIbJIETU/I0B U KETOHOB

OnHOOCHOBHBIE NpEIEIbHBIC
KapOOHOBBIE KUCJIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYJI

H3omMepusa u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢u3nueckue cBoicTBa

XHUMHYeCKHe CBOMCTBA
MpEAEIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

OcobeHHOCTH CBOMCTB
MYpPaBbUHON KHCIIOTHI.
MHoroo0pasue kapOOHOBBIX
KHUCJIOT



63

64

65

66

67

OcoOeHHOCTH CBOMCTB:
HernpeIeIbHbIX U
apoMaTHYECKHUX
KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenu
BBICIIMX KapOOHOBBIX
KHCIIOT

ITonstue o IIPOU3BOJHBIX
Kap6OHOBBIX KHCJIOT

CriocoOpl Mosty4eHus u
IIPUMEHEHHUE KapOOHOBBIX
KHCJIOT

CrnoxxHbie 3QUpBHL:
TOMOJIOTHUYECKUHN Psiji, oOIIIast
dbopmyna, uzoMepus u
HOMEHKJIaTypa

dusnueckue U XUMUYECKHe
CBOMCTBa 3(UpPOB



68

69

70

71

72

Pemenne pacu€rHbix 3ana4:
10 YPABHEHUIO XUMHYECKON
peakuuu, Ha OIpeIeIICHNe
MOJICKYJISIPHOM (hopMyITBI
OpPraHUYECKOI0 BEIECTBA

[IpaxTuueckas padora Ne 3.
Pemenue
IKCIIEPUMEHTAIIbHBIX 337124
o Teme "KapOoHoBbIe
KuCIOThI. CoxHbIe 3pupb!"

Kupsr: ctpoenue,
¢busnvecKkre 1 XUMHUECKUE
CBOMCTBA (TUIPOJIU3)

Oco0eHHOCTH CBOMCTB
KHPOB, COJCPKALIIX
OCTAaTKHN Here)]eHI)HI)IX
KUPHBIX KACIOT. JKHUpBI B
IPUPO/IC

MBpbI1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
Moromiee aercteue. [lonarue
0 CHHTETHYECKHX MOFOIIAX
cpenctBax (CMC)



73

74

75

76

77

78

79

I'enernueckas cBA3b
YIJI€BOAOPOa0B U
KHUCJIOPOACOACpKAIINX
OpPraHn4C€CKUX BCIICCTB

Pacuétel 1o ypaBHEeHUAM
XUMHYECKUX PEAKIUI

Cucremaruzanys u
000011IeHHE 3HAHUH I10 TEME

OO01as xapakTepucTUKa

YTJIEBOOB U KJIACCH(UKAIIHSA

YIJIEBOJIOB (MOHO-, IU- U
MOJIMCAXapHUIbl)

MoHocaxapusl:
(u3uvecKue CBONCTBA U
HaX0XJICHUE B TIPUPOJIC

[IpuMeHeHue III0KO3bI, €€
3HAYEHUE B
KHU3HEIEATEIIBHOCTH
opraHusma

Jucaxapusl: caxaposa,
MaJjbTOo3a U JIAKTO34.
Haxoxnenue B npupoje u
MIPUMEHEHHE TUCAXaPUJIOB



80

81

82

&3

84

[Tonucaxapuabl: CTpoeHHE
MaKpOMOJIEKYJI, pU3NYECKUE
Y XUMHUYECKUE CBOMCTBA,
MIPUMEHEHHE

ITonstue 00 HNCKYCCTBCHHBIX
BOJIOKHax

Pemenne pacueTHsIx 3a1a4
Ha OIIpEAECICHUE 10N
BBIX0/1a IIPOJIYKTA PEAKLIUH
OT TEOPETUYECKHU
BO3MOKHOI'O

CucreMaTusanus u
0000111eHNE 3HAHUH I10
pazneny

KonTponbHas pabota mo
TEME
"Kucnopoaconepxaiue
OpraHu4ecKue coeauHeHus"



&5

86

87

88

89

90

AMuHBIL: K1accuuKars,
CTPOCHHE MOJIEKYJI, 00IIas
dbopmya, uzomepus,
HOMEHKJIATypa U
¢usnveckre CBONCTBA

XUMHYECKHAE CBOUCTBA
amn(aTHIecKuX aMHHOB

AHWIIMH: CTPOCHUE AHWINHA,
0COOEHHOCTH XMMHYECKHX
CBOMCTB aHUJIMHA

CriocoOpl 1osty4eHus u
pUMEHEHHE AT (aTHIECKIX
aMHHOB

AMUHOKHUCIIOTBI:
HOMEHKJIaTypa U U30MepPHs,
¢u3nueckue cBoicTBa.
OTI[GJ'II)HBIG npeaACTaBUTCIIN
0-aMHUHOKHUCIIOT

XUMHYECKHE CBOMCTBA
AMHUHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HAUCHUE
amMuHOKHCIIOT. CHHTE3 B
TUAPOITN3 TIENITHIOB



91

92

93

94

95

Bbenku kak mpupoHbIe
MOJIMMEPBI; CTPYKTYPbI
0€eJIKOB

XUMHUYECKUE CBOUCTBA
0€eJIKOB

A3zoTcoaepixkaiiue
reTepOLMKINYECKHE
coennHenus. HyknenHoBsie
KHCJIOTBI: COCTaB, CTPOCHHE
1 Onosioruueckas poib

[IpakTuueckas padorta Ne 4.
Pemenne

AKCIIEPUMEHTANIbHBIX 3aa4
o Teme "A3oTcoaepKaiiue
OpraHuvecKue coeanHeHus"

ITpakTruueckas padora Ne 5.
Pemenue
JKCIEPUMEHTAIBHBIX 3a7a4
o TeMe "Pacnio3HaBanue
OPraHNYeCKUX COECTUHECHUI"



Kontposbhas pabota mo
96 Teme "A3oTcoaepxkaniue
OpraHNYeCKUe COeTUHEHUA"

OCHOBHBIE TOHATHUS XUMUH
BBICOKOMOJICKYJIIPHBIX

97 COCTUHEHUN U METOIBI UX
CUHTE3a —TIOJIMMEpHU3aIHsI 1
MOJIMKOHI€H ALK

IInacTtmaccel. YTunuzanusa n

98
nepepaboTKa IIacTuKa
DnacTomMepbl: HaTypalbHbIN
99 CUHTETUYECKUE KayuyKH.
Pe3una
BonokHa: HaTypalbHbIE,
HCKYCCTBEHHbBIE
100 Y ’

CHUHTCTUYCCKUC. HOJ’II/IMCpI)I
CIICHHUAJIbHOI'O Ha3HAYCHUA



[TpakTrueckas padota Ne 6.
Pemenne
101 AKCIEPUMEHTAIBHBIX 3a]1a4 1
o teme "Pacro3naBanue
IUIACTMACC ¥ BOJIOKOH"

O60061eHue u
CUCTEeMAaTH3alHsI U3YYEHHOTO

102  marepuana 1o Teme 1
"BricokoMOIeKyIsIpHBIC
COeIMHECHHUS"

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 102



11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne
Hara uudgposbie

n/ Tema ypoka KoHnTpoJibHbIe IIpakTuyeckue

Bcero U3y4YeHHUs! o0pa3oBaTe/bHbIE
I padoThI padoThI
pecypchl

Atom. CocTaB aTOMHBIX SIJIED.
XuMHU4ecKkuil 31eMeHT. 130Tonbl

CTpOGHI/Ie QJICKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIC 1
qucjia

Knaccudukanus XuMHUECKUX
3JIEMEHTOB (s-, p-, d-, f- 1
3JIEMEHTHI)

Pacnipenenenue 31eKTpoHOB 11O
aTOMHBIM OpOUTaISIM

DneKTpOHHBIE KOH(UTYpaLUH
aTOMOB 3JIEMEHTOB B OCHOBHOM U 1
BO30YK/IEHHOM COCTOSTHUH

DneKTpOHHBIE KOH(UTYpaIHH
HOHOB. 1
DIIEKTPOOTPHULIATENBHOCTh



[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema
XHMHYECKUX dj1emMeHToB /I, H.
Menneneena, CBI3b C
COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMUYECKUX 3JIEMEHTOB
1 00pa3yeMbIX UMH IIPOCTHIX U
CJIO’KHBIX BEIIECTB I10 IpyIaM 1
IepuoIam

Cucremaruzanys u 00001eHe
3HAHUH 110 TEME

Buanl xXuMHu4ecKou CBSI3H.
Mexanu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3U.
Bonoponnas cBs3b.
MexMonexyspHbIe
B3aMMO/JICHCTBUS

BanenTHOCTE M BaJIeHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOEHUEM



12

13

14

15

16

17

18

[IpencraBieHust 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

BemectBa MOIEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI.
Tumnsl KpucTaINYECKUX
pELIETOK U CBOMCTBA BELIECTB

[TonsiTHE O AUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUIOUJTHBIX PacTBOpPAx

HctrHHBIE paCTBOPHI:
HACBIIICHHBIC U HEHACHIIICHHBIE,
PacTBOPUMOCT.
Kpucrannoruapatsl

CriocoObl BhIpaKEHUS
KOHIICHTPAILlMU PACTBOPOB

Pemenue 3agad ¢
HCIIOIb30BaHUEM IOHITHI
"MaccoBast 10J11 paCTBOPEHHOTO
BemiecTBa", "MosipHas
KOHIIEHTpanus"

Knaccudukanus n
HOMEHKJIATypa HEOPTaHMUECKUX
BEIECTB



19

20

21

22

23

Cucremaruzanusa 1 00001IeHnE
3HAaHUHU 110 TEME

KontponbHas paboTa mo temam
"CTtpoeHue aToma.
[Tepuoanueckuii 3aKOH U
IIepunonnueckas cucrema
XHMHUYECKUX djieMeHToR /1. U.
Menpeneena", "CtpoeHue
BemecTBa. MHOrooopasue
BelecTs"

Krnaccudukanusa XumMuueckux
peaKkuuii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpaHEHUsI MacChl BEUIECTB;
3aKOH COXpaHEHUs U
MIPEBPAIICHUS YHEPTUHU TIPH
XUMUYECKUX PEAKITUIX

TennoBsie a3 exThI
XUMHYECKUX PEAKIIUH.
TepMmoxuMuyeckue ypaBHEHUS

Brrunciaenus mo YPaBHCHUAM
XHUMHUYCCKUX peaKuHﬁ u
TCPMOXUMHUYCCKUM YPABHCHHUAM



24

25

26

27

28

29

30

CKOpOCTh XUMHUUYECKOUN peakiinu,
e€ 3aBUCUMOCTD OT Pa3IU4HbIX
¢dakropos. Karanus u
KaTaJlu3aToOpPbI

TI'omorennsie u TCTCPOTCHHLBIC
peakiuuu

[IpakTuueckas padora Ne 1 mo
Teme "BiusHue pazinyHbIX
(hakTOpOB HA CKOPOCTH
XUMUYECKON peakuun"

OObpaTtumbie U HEOOpaTUMBIE
peakiyu. XuMUYECKOe
paBHOBECHE

[IpakTnueckas padora Ne 2 o
teMe "BiusHue pa3nuyHbIxX
(akTOpOB Ha MOJI0KEHUE
XMMHMYECKOT0 paBHOBecus"

DNeKTpOoNUTHYECKast
nuccornuaius. CUiIbHbIE U
cia0ble 25eKTpoauThl. CTeeHb
JUCCOIUAITUI

HNonHOe npon3BeIeHrEe BOABI.
Cpena BOIHBIX PaCTBOPOB.
Bomoponusriit mokazarens (pH)
pacTBopa



31

32

33

34

35

36

37

38

39

I'maponus cosneit. Peakiuu,
MIPOTEKAIOIINE B paCTBOPax
AJICKTPOJIUTOB

[Ipaktuyeckas padora Ne 3 o
Teme "XUMUYECKUE peaKliiy B
pacTBOpax 3JIEKTPOIUTOB"

OKuCIINTEIIHFHO-
BOCCTAHOBUTEJILHBIC PEAKITUH.
Baxnemnme oKUCINTENN |
BOCCTAaHOBHUTEIHN

MeTo JIeKTPOHHOTO
(2JIEKTOHHO-MOHHOT0) OaaHca

DNEeKTpOoJIN3 PaCTBOPOB U
pacIyiaBoB BEIIECTB

Pemenue 3ama4 Ppa3JINIHbIX
THUIIOB

Pemenne 3amau pa3inu4HbIX
TUIIOB

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TeMe " XUMHUYECKHUE
peakuun"

KonTponbhas pabota no teme
"Xumuueckue peakuuu"



40

41

42

43

44

45

ITonoxeHue HEMETAIIOB B
Ilepnonnueckoi cucreme
XUMHUYECKUX djieMeHToB /1. U.
MeneneeBa 1 0COOCHHOCTH
CTPOEHHUSI X aTOMOB.
dusnyeckue CBOMCTBA
HEMETAJIJIOB

Annotponus HEeMETauIoB (Ha
pUMepe KUCIOpOo/Ia, CepHl,
dbocdopa u yrnepona)

Bonopona: nonyuenue,
¢busnvecKne 1 XUMHUECKUE
cBoycTBa. ['mapuael

l"ajmoreHsl: HaX0XKACHUE B
MIPUPO/IE, CIOCOOBI TTOTYUYCHHS,
bu3znyecKkrue 1 XuMHUYEeCKHe
CBOMCTBa

l"anorenoBo1OpOABI.
Baxneiinne
KHUCJIOPOJICOAEpIKAITIE
COCIUHCHHS TaJIOTCHOB

JlaGopartopHbie 1
MIPOMBIIIIJIEHHbIE CTIOCOObI
MOJTyYeHHUS T'aJIOT€HOB.
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52

[IpuMeHeHne rajoreHoB U uX
COETUHEHUN

[TpakTuyeckas padora Ne 4.
Pemenue skciepuMeHTAIbHBIX
3azad4 mo reme "l"anmorednr"”

Kucnopon: nabopatopusie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
MOJTyYeHHSI, PU3NICCKUC U
XUMHYEcKHe cBoiicTBa. O30H.
[TpuMeHeHHe KUCIopoIa U 030HA

Oxcuapl ¥ IEPOKCHUIBI
Pemenue 3a1a4 pa3inyHbIX
TUIIOB

Cepa: HaxoJ€HHUE B IPUPOJIE,
CocoObI NOTYYEHNH,

(bu3znyecKrue 1 XUMUYEeCKHe
CBOMCTBA

CepoBoaopo, Cyabpuabt
Kucnopoaconepxkaiue

coeanHeHus cepbl. OcoOeHHOCTH
CBOWCTB CEPHOM KUCIOTHI
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59

[TpakTuueckas padota Ne 5.
Pemenue skciepuMeHTAIbHBIX
3aga4 no teme "Cepa u e
coenuHeHus"

A30T: HaXOXJACHUE B IPUPOJIC,
CTIOCOOBI OTYYCHUS,
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBA. AMMUAK, HUTPHUIbI

Kucnopoaconep:xarue
coenunuennsa azora. OcoOeHHOCTH
CBOWCTB a30THOU KHUCJIOTBI

[IpuMeHeHue a3ota u ero
COETUHEHUN. A30THEIE
ynoopeHus

docdop: HAXOXKICHUE B
IpUPO/Ie, CIOCOOBI MOTYUYEHNH,
¢bu3nyeckue 1 XUMHUYECKUE
coiicTBa. Pocuasl u pochun

Oxcunsl hocdopa,
dhocdopcoaepkaiiye KUCIOTHI.
Comu dhochopHON KHCIOTHI

[Tpumenenue dhocdopa u ero
coeaunenuil. @ochopHbie
ynoOpeHus
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[TpakTrueckas padota Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3ama4 o teme "A3ot u docdop
U UX coequHeHus"

Yraepoa: HaXOXKJIECHHUE B
MIPUPOJIC, ATIOTPOITHBIC
MoauuKanuu; GU3NIecKrue u
XHMHYECKHE CBOICTBA,
MIPUMEHECHHE

Oxcup yrinepona(ll), oxcun
yraepoaa(IV), yronpHas kucnora
u e€ conu

Pemenne 3amau pa3inu4HbIX
TUIIOB

Kpemunii: HaxoxaeHue B
MIPUPO/IE, CIOCOOBI MOTYUYCHHS,
(bu3znyecKrue 1 XUMUYEeCKHe
CBOMCTBA

Oxcup kpemuaus(1V),
KpEMHUEBAs KUCII0Ta, CUJINKATHI

[TpuMeHeHe KPEMHHUS U €T0
coequneHuit. CTEKI0, ero
HOJ'Iy’-IeHI/Ie, BUIbI CTCKJIA

Pemenue 3amad pa3nnaHbIX
TUIIOB
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75

Cucremaruzanusa 1 00001IeHnE
3gaHui o reMe "Hemeramisr"

KontposbHas paboTa mo teme
"Hemeramisr"

AHanus pe3yiabTaToB
KOHTPOJIBbHON paloTHI,
KOPPEKIHsI OIIHIOO0K

IlonoxxeHre METaJIIOB B
Ilepuonuueckoi cucreme
XHUMHYECKHUX 3JICMEHTOB.
OcoOeHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

OO6mue guznueckre CBOMCTBA
MetaoB. [Ipumenenue
METAJIJIOB B OBITY M TEXHUKE

Crnnasel MetamioB. Koppo3zust
METaIoB

Pemenune 3amaq Ppa3JINIHbIX
THUIIOB

DIEeKTPOXUMUYECKUN P
HanpspDKeHud MetasuioB. O0mme
CIIOCOOBI TOTYYECHHSI METAIIIIOB
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OO61as xapakTepucTuka
MeTaJoB [A-rpynmsl
[Tepuonuueckoit cuCTEMBI
XUMUYECKUX IeMeHTOB. Harpuii
Y KaJUi: MOJy4YECHHE,
¢busnvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHHE IPOCTBIX
BEILIECTB U UX COECIMHEHUI

OO01as xapakTepucTUKa
MeTtauioB [IA-rpynmel
[Tepuonnueckoit CuCTEMbI
XUMHUYECKUX IJIEMEHTOB.
Maruuit 1 KaJbLUi: IT0JIy4YEHHUE,
bu3znuecKkrue 1 XuMHUYeCcKHe
CBOMCTBA, IPUMEHEHUE IPOCTHIX
BEILIECTB U UX COCITMHEHUI

JKEcTKOCTEL BOIBI U CIIOCOOEI €8
yCTpaHEHHs

ANIOMUHUN: TIOJTy4YEHHE,
¢bu3nyecKkrue 1 XuMHUYEeCKHe 1
CBOMCTBA, IPUMEHEHUE

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA aJTFOMHUHMS,
TUAPOKCOKOMILUIEKCHI aTFOMHUHMS,
WX IPUMEHEHUE
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Pemenne 3a/laq pa3JINYHbIX
THUIIOB

[TpakTuyeckast padora Ne 7.
Pemenne skcniepuMeHTAIBHBIX
3a7a4 1o temMe "MeTaiibl
rJ1aBHbIX oarpynm"

OO01as xapakTepucTUKa
METAJUIOB TTOOOYHBIX TOATPYIII
(B-rpynn) Ilepuoanueckoit
CHCTEMBI XUMHUYECKUX
3JIEMEHTOB

duznyeckre 1 XUMHUYECKHE
CBOMCTBA XpOMa U €ro
COGI[I/IHGHI/IfI, HUX IPUMCHCHUC

Baxueiimnme coeiuHEeHU
Mapranua. [lepmanranar kanus,
€r0 OKMCIIUTEIbHBIC CBOMCTBA

duznyeckre 1 XUMHUUECKHE
CBOMCTBA XkKeJe3a U ero
coenuHenuil. [lonydenue u
IIPUMEHEHHE CIUIABOB XKele3a

du3nyeckre 1 XUMHUUECKHE
CBOMCTBA MEIH U €€
COEIMHEHHH, UX MPUMEHEHUE
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90

91

92

93

94

DU3nYecKue U XUMUYECKHE
CBOMCTBA LIMHKA U €r0
COCUHEHU, UX IPUMEHECHHUE.
I'mapOoKCOKOMILIEKCHI INHKA

[TpakTrueckas padota Ne 8.
Pemenue skcriepuMeHTaTbHBIX
3a7a4 1o teme "MeTaiuibl
moOOYHBIX rToArpymm"”

Pemenue 3amau Pa3INIHbIX
THUIIOB

O000I1IEHNE U CUCTEMATHU3ALINS
M3YYCHHOT'O MaTepuaa Imo TeMe
"Meramne"

KonTponbHas pabota mo Teme
"MeTtamip"

AHanu3 pe3yabTaToB
KOHTPOJIBHON paboTHI,
KOPPEKIIUS OIIHO0K

Ponp xumun B obecrieueHUn
YCTOMYHMBOTO pa3BUTHUSA
yenoseuecTBa. [lonsaTne o
Hay4HBIX METOJIaX UCCIICIOBAHUS
BEILECTB



Hay4nble nmpuHIUIIBI
OpraHM3aLNH XUMHYECKOTO

95 pou3BocTBa. [IpombllIeHHbIE
CTIOCOOBI OTYYCHHUST BXKHEHIIINX
BEILECTB

XUMHUECKOE 3arpsi3HEHUE
96 OKPY>KaIOIIEH Cpeibl U ero
IIOCIICACTBUA

97 XuUMUA U 3J0pOBbE YEJIOBEKA.
JlekapcTBEHHBIE CpE/ICTBA
Xumus nuiy. Pois xumun B

98 o0ecIieue NNy MUILEBOM

0€e30I1aCHOCTH

Kocmernueckue n
99 napdroMepHbIe CpeICTBa.
briToBas xumus

XHMHS B CTPOUTEIBCTBE.
100  BakHe#ime CTpOUTENIBHBIE U
KOHCTPYKIIMOHHBIE MaTEpUAIbI

XHUMHUS B CEIBCKOM XO35IUCTBE.
101  Oprannueckne U MUHEpAJIbHbIE
ynoOpeHus

102 Cucremaruzamus 1 00001eHe
3HAHUH 110 TEME



OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 xmacc/ I'a6puensia O.C., OctpoymoB WU.I'., Cnankos C.A.,
JIéskun A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocsemenuey
O.C. I'aGpuansn, @.H. Mackaes, C.YO. [lonomapes, B.1. Tepenun -

NznarensctBo "JIpoda"

METOIUYECKHUE MATEPHUAJIBI V1 YUUTEJISA
I'apa H. H. Xumus: ypoku B 10 kiacce: mocobue A yUuTens

["apa H. H. Xumus: ypoku B 11 kacce: mocooue ajist yauTens

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
UHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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