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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamMma Mo XuMuM Ha YpOBHE CpEHEro 00111ero 00pa3oBaHus
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 No 273-D3 «O06
oOpa3zoBanuu B Poccuiickoit @eneparumy», TpeOOBaHUI K pe3yIbTaTaM OCBOCHUS
benepanbHOR o0Opa3oBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusi(DOII COO), npeacraBiaeHHbIX B DenepaibHOM rocy1apcTBEHHOM
obOpazoBarenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHOro mpenMera « XuMus» B 00pa3oBaTeNIbHBIX opranu3aiusx Poccuiickoi
Qenepanny, peaNU3yOMMX OCHOBHBIE O0pa3oBaTElbHBIE MPOTPaAMMBbI, H
OCHOBHBIX TNOJIOXKEHUA «CTpaTeruu pa3BUTUs BocOuTaHHs B Pocculickoii
Oenepanuu Ha niepuoa 10 2025 roga» (Pacnopsikenue [paBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YINIyOJIEHHOTO HM3y4Y€HHs 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME ECTECTBEHHO-HaydyHOro oOpaszoBanus ywammxcs 10-11 xiaccos.
N3yuenue mnpenmMera, peanusyeMoe B YCIOBUSX JU(DPEpEeHIIMPOBAHHOTO,
npouiibHOrOo 00y4YeHUusl, TPHU3BaHO OO0OeCIeuuTh 0011e00pa30BaTEeNbHYI0 U
OOIIIEKYJIbTYPHYIO TOJTOTOBKY BBIMTYCKHUKOB IIIKOJbI, HEOOXOIUMYIO JJIs
aJanTalui UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HU B COLIMYME, a TaKKe
JUIsL  TIPOJIOJDKEHUST  OOyd4eHHss B OpraHu3aiusx  npodecCHOoHaTbHOTO
00pa3oBaHuUsl, B KOTOPBIX XUMHUSI SIBJISETCS] OJTHOW U3 MPUOPUTETHBIX JTUCITUTIINH.

B mporpamme mo XumuM Ha3HA4YE€HHE MpeaMeTa «XUMHsD IOJIy4aeT
MOAPOOHYIO HHTEPHPETALMI0 B COOTBETCTBUM C OCHOBOIOJAraroIIMMHU
nonoxenusiMu GI'OC COO o B3auMMOOOYCIIOBICHHOCTH IIeJIeH, CoAepKaHus,
pe3yNbTaTOB OOYYEHHS W TPEOOBAHHMI K YPOBHIO MOATOTOBKHU BBIMTYCKHHKOB.
CBUIETENHCTBOM TOMY SIBIISIFOTCS CIEAYIOUIUE BBIMOJHIEMbIE TPOTPAMMON 1O
XUMUU QYHKLIHH:

e uH(MOPMAIMOHHO-METOANYECKAs, pean3alis KOTOpol obOecrneunBaeT
MOJIyYeHUE TIPEJICTABICHUS O IEJSAX, COACPKaHUM, OOIIEH CTpaTeruu
oOy4eHMs, BOCIUTAHHUS W PA3BUTUA OOYYAIONIUXCS CpEIACTBAMU
MpeaMeTa, U3y4aeMoTo B paMKax KOHKPETHOTO TPOodUIIs;

e OpraHU3AlLMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
onpeeneHue: MPUHLIUIIOB CTPYKTYPUPOBAHUS U TIOCIEI0BATEIbHOCTH
M3y4deHus: yaeOHOTO MaTepurasa, KOJTMUYeCTBEHHBIX U KaUeCTBECHHBIX €ro
XapaKTEPUCTHK; TTOJAXO0I0B K (OPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJIS U OLIEHKM 00pa30BaTENbHBIX JOCTHKEHUN O00yYaroluxcs B
paMKax HTOTOBOHM arTtecTal B (OpME €IUHOTO TOCYAapCTBEHHOIO
AK3aMEHa N0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YYCHUST XUMUH:



e YCTAHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COepKaHue, 00sI3aTeIbHOE
JUIS M3Y4YEeHHs B paMKaxX OTHENbHBIX MpoQuiieid, mpeaycMarpuBact
pacupeneseHue M CTPYKTYpUpOBaHUE €ro IO Kiaccam, OCHOBHBIM
COJIep>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e JaET MpPUMEPHOE pacipeielieHne y4eOHOro BpeMEHHU, PEKOMEHyEeMOro
JUISl UBYUYEHHUSI OTJEIbHBIX TEM;

e Tpe/UIaracT NPUMEPHYIO TOCJIEI0BATEIIbHOCTh HU3YyUEHHUs Y4eOHOTO
Marepualia ¢ y4€ToM JIOTUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e AT METOAUWYECKYI0 HHTEPHPETAlUIO LeJie W 3aJad H3y4YeHHS
npeaMera Ha  yriyOJ€HHOM ypOBHE C YY€TOM COBPEMEHHBIX
MPUOPUTETOB B  CHCTEME CpelHero  olmero  oOpa3oBaHus,
COJICP)KATEIIbHOM  XapaKTepUCTUKU  IJIAHUPYEMBIX  pPE3yJIbTaTOB
OCBOCHHMSI OCHOBHOU 00pa3oBaTEIbHOM MPOTrpamMMBbl CPETHEro OOIIEero
oOpazoBaHusl (JIMUHOCTHBIX, METANPEIMETHBIX, MPEMETHBIX ), & TAKKE C
y4€TOM  OCHOBHBIX BHJIOB  Yy4€OHO-TIO3HABATEIbHBIX  JICWCTBUIA
00y4aronierocs 1o OCBOECHUIO COJAEPKAHUS PEIMETA.

[To BceM Ha3BaHHBIM MO3UIIUSIM B MPOrpaMme MO XUMHUHU MPETyCMOTPEHA
IPEEeMCTBEHHOCTh € OOYy4YeHWEM XHMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi. 3a TIpeiellaMd YCTAHOBJICHHOM TMPOTPaMMON TI0 XHUMHH
00s13aTeNIbHOM  (MHBApUAHTHOM) COCTAaBJSIONICH  cofepkaHus  y4eOHOro
npeaMera «XUMHUS» OCTAa€TCsl BO3MOXKHOCTh BBIOOpA €ro BapUaTUBHOU
COCTABJISIIOLIEH, KOTOpas JOJDKHA  ONPENENsThCS B  COOTBETCTBHHM  C
HaIpaBJICHUEM KOHKPETHOTO Npodusisi 00ydeHusl.

B cootBercTBUM ¢ KOHuenTyaibHbiMU TonoxkeHusmu OI'OC COO o
Ha3HAY€HUH MPEAMETOB 0a30BOro M YriayOJIEHHOTO YpPOBHEH B CHUCTEME
nudepeHIIMpOBaHHOTO 00YUEHHSI Ha YPOBHE CPEIHEro oOIero oopa3zoBaHus
XUMHUS HA YPOBHE YIUIYOJIEHHOTO W3Y4YeHHUs HaIpaBlIeH HAa peaTu3alluio
MIPEEMCTBEHHOCTH C TMOCJIEAYIOIIMM 3TaloM TOJY4YeHUS XHUMHUYECKOIrO
oOpa3oBaHMsl B paMKax HU3Y4YCHHUS CICIUATbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCHUIUIMH B By3aX U OpraHU3alUsAX  CPEJHEro
npodecCuoHaIbHOTO 00pa3oBaHus. B 3Toil CBsI3U M3ydeHUE TIpeaMeTa « X MU
OPHUEHTHUPOBAaHO TMPEUMYIIECTBEHHO Ha paclIMpeHue U YIUIyOJICHHE
TEOPETUYECKOW ¢ TPAKTUYECKON TMOATOTOBKH OOYYArONINXCS, BBIOPABIINX
onpenenéHHpli  npodwib o0ydeHHs, B TOM 4YHCIE C TMEPCIEKTUBOU
MOCJIEYIONIETO TOJYYeHHs] XMMHYECKOro oOpa30oBaHHS B OpraHMU3alUsAX
npodeccuoHanbHOro oopazoBanus. Hapsmy ¢ atum, B cBetTe Tpeboanuit ®I'OC
COO k mIaHupyeMBbIM pe3ysbTaTaM OCBOEHUs (emepabHON 00pa30BaTeIbHOM



IpOrpaMMbl CpelHero oO1iero oOpa3oBaHMs H3y4YEHUE MpeaMera «XUMHS»
OPUEHTHUPOBAHO TAK)KE Ha pELICHUE 3a7a4 BOCITUTAHUS U COIMATBHOTO Pa3BUTHS
oOy4Jarormuxcsi, Ha (OPMUPOBAHUE y HHUX OOIICHHTEIUICKTyaIbHBIX YMCHHM,
YMEHHH palMoHaIu3aluud y4eOHOro TpyAa © O0OOOIIEHHBIX CHOCOOOB
JEeSATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.

Cocrapnsomumu rnpeameTa « XUMHs» Ha YPOBHE YITyOlIEHHOTO U3yUeHUS
ABISIOTCS yrayOn€HHble Kypchl — «Opranumdeckas xumus» u «OOmas u
Heoprannyeckas xumusi». [Ipu onpeseneHuu moaxo10B K 0TOOPY U CTPYKTYPHOMH
OpraHM3alK COJIEP’KaHUs 3TUX KypCOB B MPOrpaMMe MO XHMHUHU 32 OCHOBY
npuHAThl nosioxkeHuss ®I'OC COO o paznuuusx 0a30BOr0 U YIIIyOJIEHHOTO
YpOBHEHN U3yUeHUs IpeaMeTa.

OcHoBy conepxkaHusi KypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHWYeCKass XUMHS» COCTAaBISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3yU€HHUS IpeaMeTa. ITa CUCTEMa
3HAHUM IOJIy4aeT ONPEEIEHHOE TEOPETHYECKOE JOIOIHEHHUE, TO3BOJISIONIEE
OCO3HaHHO OCBOUTH CYIIECTBEHHO OoJbluii 00BEM  (PAKTOIOrHUECKOTO
Marepuana. Tak, Ha yriiyOJEHHOM ypOBHE H3y4yeHHUs MpeAaMeTa olecredyeHa
BO3MOXKHOCTh 3HAYUTEILHOTO yBENWYeHHS O0BEMa 3HAHMNA O XUMHUYECKHX
AJIEMEHTaX M CBOMCTBAX MX COCTUHEHHMI Ha OCHOBE PACIIUPEHUS U YIITyOJeHUs
NpPEICTaBICHUN O CTPOEHUH BEUIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTAX
MPOTEKaHUsl PEAKIMid, pPacCMaTPUBACMBIX C TOYKH 3PEHHUS XUMHYECKON
KMHETUKH W TEePMOJWHAMHUKHU. l3ydeHne TMepHoaUYecKoro 3akoHa U
[leproamaeckoit CHCTEMBI XUMHUYECKHX SJIEMEHTOB Oa3upyeTCsl Ha COBPEMEHHBIX
KBAHTOBOMEXAaHUYECKUX MPEACTABICHUAX O CTPOCHHM aToMa. XUMHUYecKas
CBsI3b OOBSACHSAETCS C TOYKM 3PEHUS DHEPreTUYECKUX H3MEHEHUN Ipu eé
o0pa3oBaHMM W pa3pylICeHUH, a TAKXKE€ C TOYKH 3PEHHUS MEXAHU3MOB €&
oOpa3zoBanus. l3ydeHwe THUNOB peakiuil AONONHSETCS (HOPMUPOBAHUEM
MpeICTaBICHU 00 3JEKTPOXUMHUUECKHX MPOIIECCax U 3JIEKTPOTIU3E PACIIaBOB U
pacTBOpoB BemiecTB. B Kypce opraHMdeckod XUMHH TpU PacCMOTPEHHUU
PEaKIMOHHON CIMOCOOHOCTH COEIMHEHUN ynenseTcss 0coboe BHHMAaHUE
BOIlpocaM 00 JJEKTpOHHBIX 3¢ @deKxTax, 0 B3aUMHOM BJIUSHUM aTOMOB B
MOJIEKYJIaX U MEXaHHU3MaX PEaKIIi.

Oco0oe 3HaueHHWE HMEEeT TO, YTO Ha COJEpKAaHUE KypCOB XUMHUU
yrayOnEHHOTO YpPOBHS M3y4YeHHUsS MJisl KJIAcCOB OMNPEACIEHHOTO MpOoQuiIs
(rmaBHBIM 00pa3oM Ha MX CTPYKTYPY U XapaKTep AOMOIHEHUH K o0LIel cucTeme
OpPEeIMETHBIX 3HAHWI) OKa3bIBAIOT BIIMSAHHE CMEXHBIE TMpeaMeThl. Tak,
HampuMep, B COJAEpPXAHUU MpeaMeTra Mg KIacCOB XUMHUKO-(DU3UYECKOTO
npoduns Oonblioe 3HaUYeHUE OyAyT UMETh AJIEMEHTHl y4eOHOro Marepuana mo



oOuieit xumuu. [Ipu u3yueHun npeaMera B JaHHOM Cllydae akLEHT OyJeT cAeslaH
Ha OOLIHOCTh METO/OB IO3HaHUS, OOIIHOCTh 3aKOHOB U TE€OPUN B XUMUU U B
¢u3nke: aTOMHO-MOJEKYJsipHas Teopusi (MOJEKyNspHas Teopus B (pusuke),
3aKOHBI COXPAHEHUS MACChl U DHEPTHH, 3aKOHBI TEPMOAUHAMUKH, JJIEKTPOJIN3A,
IIPEICTABIICHUS O CTPOSHUU BELIECTB U APYTOE.

B TO Xe BpeMs B COIEp)KAHMM MpeaMeTa il KJIAacCOB XUMHUKO-
O6uonoruueckoro mpoduss 60NN yAeTbHBINA BeC Oy/IeT UMETh OpraHnYecKas
xumus. B 3TOoM ciydyae mpenmocTaBiseTcs BO3MOXKHOCTH JUIsl  Oouiee
00CTOSITEIBHOTO PACCMOTPEHUSI XUMHUYECKOM OpraHu3aliu KIETKH Kak
OMOJIOrMYECKOM CHCTEMbI, B COCTaB KOTOPOW BXOJAT, K MpHUMEpYy, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JMMHJbI, OCJNKH, YIJI€BOJbI, HYKJIECHHOBbBIE
KUCJOTHI U pyrue. [Ipn 3ToOM 3HaHMS O COCTaBE M CBOMCTBAX IPEACTABUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIIYXKAaT OCHOBOW ISl MU3YYECHHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXaHUSI, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHHs OCHOB HAy4HOI'O MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB IO3HAHHWA M ONBITa MPAKTUYECKOTO MNPUMEHEHUS
Hay4YHBIX 3HAHUM U3y4YEHUE MpeaMeTa «XuUMHs» Ha YriyOJIEHHOM YpOBHE
OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SX C YUEOHBIMU MPEAMETAMU, BXOIALIIMMU B
COCTaB  MpeAMETHbIX  obnacteil  «EcTecTBeHHO-HayuyHbBIE  MPEAMETHI»,
«Marematuka u nHbopMaTHKa» U «PycCKuil SI3bIK U IUTEpATYPay.

[Ipy u3ydyeHum yueOHOro mpeamera «XUMHUS» Ha YriayOlI€HHOM YpPOBHE
Tak)Xe, Kak Ha YpOBHE OCHOBHOI'O U CpeJHEro o01iero oopazoBanus (Ha 6a30BOM
YPOBHE), 3aJ]a4€ii NIEPBOCTETIEHHON 3HAYMMOCTH SIBJSIETCS (POPMUPOBAHUE OCHOB
HayKM XUMHUHU Kak OOJIaCTM COBPEMEHHOI'O E€CTECTBO3HAHMSA, IPAKTHUECKON
NEATEIBbHOCTH 4YEJOBEKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
Pemenne »5Toli 3amaun Ha yrayOnEéHHOM ypOBHE M3YYEHHsS MpeaAMeTa
NPEANOJIATaCT PEATU3ALMIO TAKUX 1IENEH, KaK:

e (opMUpOBaHHE TMPEACTABICHUI: O MaTepUaJbHOM €JMHCTBE MHpa,

3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJIEHUIM IPUPOABI, O MECTE XUMHHU
B CHCTEME €CTECTBEHHBIX HayK M €€ Beaylled posd B oOecrnedeHuu
YCTOMYMBOIO  Pa3BUTHSI  YEJIOBEUECTBA: B  pEUICHUH MpoOJieM
HKOJIOTUYECKOM, JHEPreTUYECKOM U MUIIEBOI 0€30I1aCHOCTH, B Pa3BUTUU
MEJULMHBI, CO3JaHUU HOBBIX MAaTEPUAIIOB, HOBBIX HCTOYHUKOB SHEPIUH,
B o0ecredyeHWd  palUOHAIBHOTO  IPUPOJONOIL30BaHUS, B
(opMHpPOBAHNK MUPOBO33PEHHUS U OOIIEH KYJIbTYphl YEIOBEKA, a TAKKE
HKOJIOTMYECKH OOOCHOBAaHHOIO OTHOILIEHUS K CBOEMY 3I0pPOBBIO U
IIPUPOJTHOM CpEJIE;



OCBOCHUE CHUCTEMBl 3HAHUMW, JIEKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJIAIOLIEH €CTECTBEHHO-HAYYHOU KApTHUHBI MUpa:
byHIaMEHTAIBHBIX MTOHSATHH, 3aKOHOB M TEOPUN XUMHH, COBPEMEHHBIX
MPEJICTABICHUI O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJSIPHOM, O TEPMOAUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKHX PEAKIIHii, O
XUMHUYECKOM PAaBHOBECHM, PACTBOpax M JHMCHEPCHBIX CUCTEMaxX, 00
OOIIMX HayYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BO/ICTBA;
dopmMupoBaHne y  OOyYarOmIMXCS ~ OCO3HAHHOTO  TOHUMAaHHS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKHX 3HAHUM JUIsl OOBSICHEHUS
KITFOUEBBIX UJCH U MpoOJIeM COBPEMEHHOM XUMHH, JJisi OOBSICHEHUS U
MPOTHO3UPOBAHUS  SIBJICHUM, WMEIOIIUX  E€CTECTBEHHO-HAYYHYIO
MPUPOY; TPAMOTHOIO pPEIICHUS MpPo0JieM, CBS3aHHBIX C XUMHEH,
IIPOTHO3UPOBAHUs, aHajlv3a MU OLEHKU C IMO3ULHUM HKOJOTMYECKON
0€e30macHOCTH  TOCIIEJICTBUIA  OBITOBOM W MPOU3BOJCTBEHHOMU
JNEATEIBHOCTH YEJIOBEKA, CBSA3AHHOM C XHUMWYECKUM IPOU3BOJICTBOM,
HCIIOJIb30BAaHUEM U NIEPEPAOOTKOM BEIIECTB;

yriyOJeHue TpPEACTaBICHUM O Hay4dHbIX MeETOJaxX IIO3HaHU,
HEOOXOMUMBIX JJI MPUOOPETCHUS] YMEHHM OPUEHTUPOBATHCS B MHPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBICHUH, MMEIOIIMX MECTO B
MPUPOJE, B MPAKTUYECKON JACATEIBHOCTH Y MMOBCEIHEBHON KU3HU.

B miaHe peanuzanuM NEepBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
(yHKUMNA NETOCTHON CUCTEMBI CpeTHEro o01ero o0pa3oBaHus MpU U3yYEHUU
npeaMera «XUMHs» Ha YIIyOJI€HHOM ypOBHE OCOOYIO aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIETU U 3a/1a4H, KaK:

BOCIIUTaHHE YOCKIEHHOCTH B TO3HABACMOCTH SIBJICHUH IPUPOIBI,
YB@KCHHUS K IPOILECCY TBOpYECTBA B O0O0JIACTH TEOPETHYECKHX H
MIPHUKJIATHBIX UCCIICIOBAaHUIN B XUMUH, (POPMUPOBAHNE MUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMK K OOYYCHHWIO W IIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIHMTAHUIO HAa  OCHOBE  YCBOCHHS
00IIIeueI0BeUECKUX IIEHHOCTEH;

pa3BUTHE TIO3HABATEIBHBIX  HMHTEPECOB, HMHTEIUICKTYaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN oOyuaromuxcsi, (OpMHpPOBAHHWE Yy HUX
CO3HATEJILHOIO OTHOIICHUSA K CamMOOOpa30BaHUIO M HEMPEPHIBHOMY
0o0pa3oBaHHWIO KaK YCIOBHIO YCHEIIHOH TpodeCCHOHAIbHOH U
OOIIIECTBEHHON NIEeATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;



e (dopMupoOBaHKE YMEHUM M HABBIKOB Pa3yMHOT'O MPUPOJONOIL30BAHMUS,
pa3BUTHE  DKOJOTMYECKOM  KyJIbTYphl, INPUOOPETEHHUE  OIbITa
00111€CTBEHHO-TI0JIE3HON HKOJIOTUUECKOM eI TETbHOCTH.

OO6miee 4HCIIO 4YacoB, MPEAYCMOTPEHHBIX JUIsi W3Y4YCHUS XUMHHM Ha
yrayOJeHHOM YPOBHE CpelHero odiiero oOpazoBanus, coctaBisieT 204 4yacos:
B 10 xmacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 gaca B
HEJICIIO).



COIEPKXAHUE OBYUYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XUMMH.

[IpenMer W 3HAaYeHUWE OPraHUYECKOW XUMHUHU, MPEICTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DJEKTPOHHOE CTPOEHUE aToMa YIJIEpOoJia: OCHOBHOE U BO30YXAEHHOE
COCTOSIHMA. BaneHTHple BO3MOXKHOCTH aToMa yriepoaa. XUMUYEecKas CBS3b B
OpPraHMYECKUX COEIMHEHUsX. Tumbl TUOpUAM3aIUU aTOMHBIX OpOHUTael
yriaepoaa. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBs3U (OOMEHHBIM U
JOHOPHO-aKIEeNTOpHbIN). TUIbl mepekphIBaHUsS aTOMHBIX opOuTaineil, - u m-
cBa3u. OnuHapHas, [BOMHAasA U TpoitHas cBs3b. CrocoObl pa3pbiBa CBs3EM B
MOJIEKYJIaX OpraHu4eckux BewlecTB. IloHsiTue o0 CcBOOOAHOM pajguKane,
HyKJIeOpuIe U IIEKTpoPuIIE.

Teopust cTpoeHusi opraHudyeckux coenuHeHudd A.M. bBytiepoBa u
COBPEMEHHBIE NPEACTABIEHUA O CTPYKTypEe MOJEKYJd. 3HAYEHHE TEOPHUH
CTPOEHHS OPraHUYeCKHX COEAMHEHU. MOJeKynspHble W CTPYKTYpHBIE
dopmynbl.  CTpykTypHble (GOpPMYJbl  pa3MYHBIX BUJOB: pa3BEPHYTas,
COKpami€HHas, ckenerHas. HM3omepus. Buasl wu3omepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. OJEKTpOHHbIE 3G EKTbl B MOJIEKYJIaX OpPraHMYECKHUX
COEIMHEHUI (MHIYKTUBHBINA U ME30MEPHBIN 3 (PEKTHI).

[IpeacraBnenre o KiaccuPUKalMyu OpraHudeckux BewecTB. [loHaTHe o
GyHKIIMOHATBHOU CpyIIIIE. [I'omonorus. I'omonornueckue psabL.
Cucremarnueckasi HoMmeHkinaTypa opranudeckux coeauHenuii (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OTACIIBHBIX PEICTaBUTEIEH.

Ocob6enHocTy ¥ Ki1accuduKaiys opraHnueckux peakiuil. OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIEC PEAKLIMU B OPraHUYECKON XUMUHU.

OKCnepUMEHTAIBHBIE METOABl W3YYEHHUs BEIIECTB M UX MPEBPALLCHUI:
O3HaKOMJIEHHE ¢ OOpa3lamMu OpraHMYeCKHX BEIIEeCTB M MaTepuaiamMH Ha HX
OCHOBE, ONBITHI MO MPEBPAIICHUIO OPraHMYECKUX BEIECTB MPU HarpeBaHUU
(naBneHue, OOyriaMBaHUE M TOPEHHUE), KOHCTPYMPOBAHUE MOJIEIEH MOJEKYI
OpraHUYeCKUX BEIIECTB.

YraeBoaopoasbl.

Anxansl. ['oMonornueckuit psia ankaHos, oOuiast GopMyiia, HOMEHKJIATypa
U U30Mepusl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJKaHOB,



Sp’-ru0puau3ands aTOMHBIX oOpOuTalnell yriuepomga, o-cBsa3b. DHU3HMYECKUE
CBOMCTBA aJIKaHOB.

XHWMHUYECKUE CBOWCTBA QJIKAHOB: PEAKIHMHM 3aMEILEHUs, HU30MEpHU3aLMH,
JErHIpUPOBAaHMS, HUKIN3AIMU, TUPOIU3a, KpeKruHra, ropenus. [IpeacraBinenue
0 MEXaHU3ME PeaKINil paIuKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAaHOB.

Huknoankanpl. OOmas  Qopmyna, HOMEHKIATypa U  H30MEpHsL.
OcoOEHHOCTH CTPOEHHMSI W XUMHYECKHX CBOMCTB MalbIX (LIMKJIOIPOIaH,
IUKJIOOYTaH) ¢ OOBIYHBIX (IUKJIOTICHTAH, ITUKIOTEKCaH) IIUKIIOATKAHOB.
CrocoObl OJIy4eHHS U PUMEHEHHE [IUKJI0ATKaHOB.

Anxkensl. ['omonoruueckuii psij aikeHOB, 0011ast popmyiia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYN AlKEHOB, Sp*-
ruOpuau3alys aTOMHBIX OopOuTaneil yriepona, 6- U m-cBia3u. CTpyKTypHas U
reoMerpuueckas (Luc-TpaHc-) wuzoMepus. dusnueckue CBONCTBA aJKEHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUH MPUCOCIUHEHUS, 3aMEIIEHUS B (-TIOJIOKEHUE
Ipy JBOMHOM CBSI3M, MOJMMEpU3aUUN U okucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHble peakuuu Ha JBOWHYIO CBsA3b. (CnocoObl TMOJIy4YeHUs U
MPUMEHEHUE aJKEHOB.

AJIKaJTUCHBI. Knaccudukanms aJIKaJMEHOB (conpspkEHHBIE,
U30JIMPOBAHHbIE, KyMYauposanHuvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U
XMMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoenuHeHmue.
[Tonumepuzanust conpsKEHHbIX AUEHOB. CrocoObl MOMYyYEeHUsS] U TPUMEHEHHUE
aJIKaJJUEHOB.

Anxunbl. 'omosiornueckuii psaj ankuHoB, oomias hopmysia, HOMEHKIATypa
U U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKMHOB,
sp-TuOpuau3anus aTOMHBIX opOutaneit yriuepona. dusnueckue CBOMCTBa
ANKWHOB. XMMHYECKHE CBOMCTBA: PEAKUUHU MPUCOEAUHEHUS, AUMEPHU3ALUN U
TpuMepu3aluu, OKucieHusi. KucinoTHele CBOHCTBAa aJKWMHOB, HWMEIOIIUX
KOHIEBYKO TpPOWHYIO CBsi3b. KauecTBEHHBIE pEaKUMM HA TPOMHYKO CBS3b.
CriocoObl IOJTy4eHHS ¥ PUMEHEHHE aJTKHHOB.

ApomaTrueckue yrieBoaopojibl (apeHbl). ['oMonornyeckuil psii apeHos,
obmast  ¢gopmyna, HOMEHKJIATypa MW  HM30MepUs.  DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH3osa. DU3nNyecKue CBOWCTBA
apeHoB. XMMHUYECKHE CBOICTBA OEH30J1a U €r0 TOMOJIOTOB: PEAaKIIMH 3aMEIICHUS
B OEH30JIbHOM KOJIBIE U YTIEBOAOPOJAHOM paJUKale, Peakuu MPUCOeIUHEHHUS,
OKHUCJIEHHE TOMOJIOTOB OeH3o0ua. [IpeacraBienne 06 OpUeHTUPYIOUIEM IEHCTBUU
3aMecTuTeNied B OEH30JbHOM KOJBIE Ha MPUMEPE AJTKWIbHBIX PaTUKaIIOB,
KapOOKCUIILHOM, THAPOKCHILHON, aMHHO- ¥ HUTPOTPYIIIBI, aTOMOB TaJOTEHOB.



Oco0OeHHOCTH XUMHUYECKMX CBOWCTB cTHposia. [lonmmepusanus crupoda.
Crioco0pl 1oJTy4eHus: U IPUMEHEHUE apOMaTHYECKUX YIIIEBOAOPOIOB.

[Tpuponnsrii ra3. [lonytHeie HedTanble ra3el. HedTh 1 €€ mpoucxoxacHue.
KameHnHbIi1 yrob u mpoyKThl ero nepepadotku. CriocoOs! nepepadoTku HeDTH:
IEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTATUTUYECKU), pu(OPMHUHT, TUPOIIU3.
[TponykTsl nepepabOTKH HEPTH, UX IPUMEHEHNE B IPOMBILUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY Pa3INYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE CTPOEHHME TajJOTE€HIIPOU3BOAHBIX YIJIEBOJOPOJOB. Peakunn
3aMEIIECHHs] TajoreHa Ha TUAPOKCOrPYIIly, HUTPOIPYIIy, LHAHOTPYIIIY,
amuHOrpynmy. JleicTBHE Ha TraJOre€HIPOU3BOAHBIE BOJHOTO M CIMPTOBOIO
pacTBopa mEnoyn. BzanMoaeincTBre AUrajJoreHaJkaHoB ¢ MarHUEM U [UHKOM.
[IoHaTHE O  METAUIOOPTaHMYECKHUX  COEAUHEHWsX.  Mcmosb3oBaHue
raJIOTEHIPOU3BOJIHBIX YIJIEBOJOPOAOB B OBITY, TE€XHUKE W TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABI W3YUYEHHUs BEIIECTB M UX MPEBPAILCHHI:
u3ydyeHne  (U3MUECKUX  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTS),
KAueCTBEHHBIX PEAKIMI yIIeBOJAOPOIOB Pa3IMYHBIX KJIaccoB (0OeclBeUMBaHUE
OpOMHOM WJIM MOJTHOM BOJIbI, paCTBOpA MEpMaHTaHaTa KaJlusl, B3aUMOICHCTBUE
alleTWJieHa C aMMMayHbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy»XeHHEe yTriepojaa M BOAOPOJa B OpraHMYECKHX BEIIECTBAX, MOJyuyeHUE
ATUJIEHA U U3YYEHUE €ro CBOMCTB, O3HAKOMJIeHHE ¢ KoJueKuusmu «HedTe» u
«Yromnb», ¢ oOpa3laMH IUIaCTMAacC, Kay4yKOB W PpE3UHBI, MOJIETUPOBAHHE
MOJIEKYJI YTIE€BOAOPOIOB U TAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciaopoacoaepxkamme opranudeckue COeJMHCHUS.

[IpenenbHble OnHOATOMHBIE cUpThl. CTpoeHHE MOJIEKYyd (Ha MpuMepe
MeTaHola W 3TaHojya). ['omonornueckuil psg, ooOmas (opmyna, uzomepus,
HOMEHKJaTypa u kjaccudukanusa. Dusmyeckue CcBOICTBA MNpeAEIbHBIX
OJIHOATOMHBIX CHHUPTOB. BOAOpOIHBIE CBSI3M MEXKIY MOJEKYJIAMH CIIHPTOB.
XVMMHUYECKHE CBOWCTBA: pPEAKUWU 3aMELIEHUs, JAETUAPATALNH, OKHUCIICHHMS,
B3aUMOJICMCTBUE C OPraHMYECKUMU M  HEOPraHMYECKUMHU  KHCIIOTaMH.
KauecTBenHasi peakuusi Ha OJHOATOMHBbIE cHupThl. JlelicTBUe 3TaHONA U
METaHOJIa Ha opranu3sM uenoBeka. CrnocoObl MOJyYeHUS W NPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 2¢upsl, HOMEHKIaTypa U u3omepus. OcoOeHHOCTU (HUBUIECKUX
Y XUMHAYECKUX CBOMCTB.

MHOroaromMHble COUPTHl — JTUJICHIVIMKOIb U TiuUepuH. Pusznueckue u
XUMUYECKUE  CBOMCTBA:  pEaKIUM  3aMEIICHHUs,  B3aUMOJACUCTBUE  C
OpraHM4YeCKMMHA M HEOPraHWYECKHMMH KHCIOTaMHU, Ka4eCTBEHHAs pPEaKLUs Ha



MHOTOaToMHble  cnupThl.  llpencraBineHne 0 MeXaHU3ME — peakuui
HYKJICOQUIBHOTO 3amelleHus. JlelicTBue Ha opranusm 4yesoBeka. CrocoObl
MOJIy4eHHUS] U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enos. CTpOEHHE MOJIEKYJIbI, B3aUMHOE BIIMSHHUE THUAPOKCOIPYIIIBI U
OensomnpHOrO siapa. dusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (peHosa. KauecTBeHHble peakiuu Ha (eHon. TokcuuHOCTh (eHoa.
CriocoOsI mostydeHus u npuMenenue gpexona. GenondopmanpiaeruaHas cMoa.

KapOonumnbpHble COENUHEHUSI — aNbACTUABl U KETOHBI. OJIEKTPOHHOE
CTpO€HHE KapOOHWUJIBHON Trpynmbl. ['oMonorudyeckue psaapl aabAETHIIOB H
KETOHOB, o01Iast Gpopmyia, n3oMepus U HoMeHkinarypa. dusnueckue cBoiicTBa
aJbJIETUIOB U KETOHOB. XMMHUYECKHE CBOMCTBA AJIBJECTU/IOB U KETOHOB: PEAaKI[UU
npucoenuHeHus. OKHUCIIEHUWE albJEeruioB, KAayeCTBEHHbIE peakUud Ha
anbaeruapl. CocoObl MOMyYeHUs! U IPUMEHEHUE aJIbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHL. OcobGeHHOCTH
CTPOEHHMSI MOJIEKY]l KapOOHOBBIX KHCIOT. M3omepus M HOMEHKIATypa.
®du3nyeckue CBOMCTBA OJHOOCHOBHBIX TPEAEIBHBIX KapOOHOBBIX KHUCIOT.
BonopoaHsie cBsi3u MeXAy MOJIEKYJIaMH KapOOHOBBIX KHCIJIOT. XHUMHYECKUE
CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakuus 3Tepu(prKaluu, peakiuu ¢ y4acTUeEM
yIJI€BOJOPOAHOrO pajgukaiga. OcoOEHHOCTH CBOMCTB MYypaBbHUHOW KHCIIOTBHI.

[TonsiTue 0 NPOU3BOMHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3(upax.
Muoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX U
apOMaTHYECKHUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX KHCIIOT,

TUIAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTesin BHICIINX KapOOHOBBIX KHUCIIOT:
CTE€apUHOBAsI, TAJbMUTUHOBAS, OJIEUHOBAS, JIUHOI€8Asl, TUHONEHOBAs KUCIOTHI.
CriocoObl IOJTy4eHHS ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxusble 3¢upsl. ['oMonorudyeckuii psa, oodmas gopmyia, u3oMepus U
HOMEHKJIaTypa. PU3NUECKUe U XUMUYECKHE CBOMCTBA: THAPOJIM3 B KUCJIOW U
IIECJIOYHOM Cpelie.

Kupswi. Ctpoenue, puznueckre 1 XMMAYECKUE CBOWCTBA KUPOB: THIPOJIN3
B KHUCJIOW W TIeno4Hor cpene. OCOOCHHOCTH CBOWCTB JKHUPOB, COIEPIKAIIUX
OCTaTKHU HEMPEACIIbHBIX KUPHBIX KUCIOT. JKUpHI B IpUPOJIE.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE ICHCTBHE.

O6mras xapakTepuctuka yrieBojoB. Knaccudukarus yrieBonoB (MOHO-,
TU- ¥ TIoJiucaxapu/ibl). MoHOCaxapuibl: TII0K03a, GPYKTO3a, rajgakTos3a, pudo3sa,
ne3okcupuoo3a. Gu3nvecKue CBOMCTBA U HaxoxkAeHue B pupojae. orocuHres.
XHWMHUYECKHE CBOWCTBA TJIFOKO3bl: PEAKIMU C YYaCTUEM CIUPTOBBIX U
aNbJETUIHON TPYyNI, CIUPTOBOE M MOJOUYHOKHCIOE OpoxkeHue. IIpumenenue
[JIIOKO3bI, €€ 3HAaYeHUWE B JKU3HEAEATENLHOCTU oOpranusma. Jlucaxapupisr:



caxapo3a, MaJbT032a U JIakT03a. BoccTaHaBIMBarole 1 HEBOCCTAHABIMBAIOIIIHE
nucaxapusl. ['naponns qucaxapuaoB. HaxoxaeHue B npupoe U IpUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, MIMKOT€H W LEe0s03a. CTpoeHue MakpOMOJIEKYJ
Kpaxmaia, [JIMKOT€Ha W UeJuIroo3bl. DU3nyecKre CBOWCTBA Kpaxmalia Hu
LEJUTI0I03bl.  XUMHUYECKHE CBOMCTBA KpaxMmala: THAPOJIU3, KaueCTBEHHAas
peakuus ¢ HOoJ0M. XUMHUYECKUE CBOMCTBA LEJUIION03bl: THAPOIN3, HOIYYEHUE
a¢upoB 1ewTon03bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).

DOKCneprUMEHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX NPEBPALLCHUN:
pPacTBOPUMOCTb DPa3iIUYHBIX CIHMPTOB B BOJE, B3aUMOJEHCTBHE 3TaHOJA C
HAaTPHUEM, OKUCJIEHUE TUJIOBOTO CIUPTA B AJIBJAETHJ] HAa PACKAJIEHHON MEIHOM
IIPOBOJIOKE, OKHCJIEHUE STUJIOBOrO CHHpPTAa IUXPOMATOM Kalidd (BO3MOKHO
HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB), KAUECTBEHHBIC PEAKIUU HA aJIbAETUIbI (C
ruapokcusiom  guammuncepeOpa(l) u  rumpokcuaom  meau(ll)), peaxius
riuuepuna ¢ ruapokcuaoM mean(Il), xumudeckue cBoicTBa pacTBOpa YKCYCHOU
KUCJIOThI, B3aMMOJEHUCTBHE pacTBopa INOKO3bl c Tuapokcugom wmeau(Il),
B3aUMOJICHCTBUE Kpaxmaya C MOJIOM, PEIICHHE 3KCIEPUMEHTANbHBIX 3a/1ay IO
teMaM «CriupThl 1 peHoby, «KapOoHoBbie KUCHOTHI. CHOKHBIE 3QUPBD).

A3oTcoaep:kaniue OpraHnyecKue coeAnHeHu.

AMUHBI — OpraHu4ecKue Npon3BoaHbIe aMMuaka. Kiaccugukanys aMuHOB:
anudpaTUYecKue M apoOMaTUYECKHE;, TNEPBUUYHBbIC, BTOPUYHBIE M TPETHUYHBIE.
Crtpoenue Moisekyd, o0mas popmMya, H30MEpHsi, HOMEHKIATypa U PU3HUECKUE
cBOMCTBa. XMMUYECKOE CBOMCTBA alM(paTUIECKUX aMUHOB: OCHOBHbBIE CBOICTBA,
AJKWIMPOBAHKUE, B3aUMOJICMCTBUE MEPBUYHBIX AMUHOB C A30TUCTOU KUCIOTOM.
Conu ankKuiiaMMOHHUS.

AHUIIMH — NOpeacTaBUTENb aMUHOB apomaTruueckoro psga. CrpoeHue
aHwiIvHa. B3auMHoe BIMAHME Tpynn aTroMOB B MOJEKyJle aHWIMHA.
OcoOeHHOCTH XUMHUYECKMX CBOWCTB aHWIMHA. KadecTBEHHbIE peakiuu Ha
aHwiMH. CrnocoObl TOJNydYeHUs M TpUMEHEHHEe anupaTHUYeCKUX aMHUHOB.
[Tonydenue aHWIMHA U3 HUTPOOEH30Ia.

Amunokuciotsel. Homenknartypa u uzomepust. OTeNbHbIE NPEACTaBUTENH
0-aMHUHOKHCJIOT: TJIMUMH, anaHuH. dusmyeckue CcBOWCTBA aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKHCIOT KakK aM(pOTEpHBIX OPraHUYEeCKHX
COCIMHEHHM, peaklMsl MOJUKOHACHCAlMK, 00pa3oBaHUE TMENTUAHON CBS3U.
buonornueckoe 3HaueHne aMMHOKUCIOT. CUHTE3 ¥ TUAPOJINA3 TIEITUIOB.

benku xak npupoansie noauMmepsl. [lepBuyHas, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenKoB. XMUMHUYECKHE CBOWCTBA OEJIKOB: THUAPOIMU3, JEHATYpAaLMs,
KaueCTBEHHbBIEC PEAKLIUH Ha OEJIKH.



DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUIL:
pacTBOpeHHe OEJIKOB B BOJIE, AeHATypalusi OEJIKOB MPU HarpeBaHUU, I[BETHHIC
peakiuu Ha O€JKd, pEeIIeHHE HKCIEPUMEHTANbHBIX 3aJad4 10 TeMam
«A3oTconepkaliye — OopraHuyeckue  coeiuHeHus’» U «Pacro3HaBaHue
OPTraHUYECKUX COCTHUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMS.

OcCHOBHbBIE TOHSTHS XUMUHU BBICOKOMOJICKYJISIPHBIX COCTMHEHUI: MOHOMED,
MOJAUMEP, CTPYKTYpHOE  3BEHO, CTENEHb  MOJUMEpPU3ALUU,  CPETHSS
MoJiekyJsipHas macca. OCHOBHBIE METOJbI CHUHTE3a BBICOKOMOJICKYJISIPHBIX
COEAMHEHUN — MOJIMMEPHU3ALIMS U TOJTMKOHIEHCALIHS.

[Tomumepnbie Marepuanbl. [lmactmacchl (MONMMATUIICH, TMOJUIPOIUIICH,
MOJUBUHWIXJIOPUJ, TMOJUCTUPOJ, MOTUMETUIMETaKpUIaT, TOJUKapOOHATHI,
noaudTUIeHTEpedTanaT). Y TUiau3aius u nepepadoTka riacTyka.

DnacToMepbl:  HATypaJIbHbIM  KaydyK, CHHTETHYECKHE  Kay4dyKHu
(OyTaareHOBBI, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIABCaH).

[Tomumepsbl CIEeUAIBHOTO Ha3HAYCHUs (Tedon, KeBJjap,
AJIEKTPOIPOBOISIINE TTOJUMEPHI, OMOpa3iaraeMplie OJIMMEPHI).

DKCIEpUMEHTANIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUIL:
O3HAKOMJIEHHE ¢ oO0pa3llaMd TMPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
MJACTMACC, KaydyyKOB, pEIICHUE OJKCICPUMEHTAIBHBIX 33/lad 10 TeMe
«Pacno3HaBaHue MIaCTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxnenne MoyekynsipHOM (GOpMyIIbI OPraHMYECKOro COEAUMHEHUS TI0
MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaxO0XJICHUE
MOJICKYJISIPHOM (DOPMYJIBI OPraHUYECKOTO COEIUWHEHMS MO0 Macce (00bEMY)
MPOJIYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) TPOTYKTOB
peaKIMi W/WUIM UCXOTHBIX BEIIECTB, YCTAHOBIIEHWE CTPYKTYpPHOU (POPMYIIbI
OpPraHUYECKOTO BEIIEeCTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJTy4eHUsI, OTNIpeeICHUE J0JU BBIXOJa MPOAYKTA PEAKIMU OT TEOPETUUYECKU
BO3MOKHOTO.

MexXnpeaMeTHbIE CBS3H.

Peanuzanus MeXIIpeIMETHBIX CBA3EH MPU U3YYECHUHU OPTaHUYECKON XUMHUU
B 10 kyacce ocymiecTBsIeTCsl Yepe3 MCMOJb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IOHSATHM, TaK W TOHITUH, NPUHATBIX B OTIEIBHBIX MNpPEIMETax
€CTECTBEHHO-HAYYHOIO [IUKJIA.



OOmue ecTeCTBEHHO-HAyYHBIC TIOHATHS: SBJICHHE, HAy4HbIH (HakT,
THIIOTE3a, TCOpHs, 3aKOH, aHAlW3, CHHTE3, KJIacCU(HKaIWs, HaOJIOJCHHUE,
U3MEpEHUE, SKCIIEPUMEHT, MOJIE)Tb, MOJISIIMPOBAHUE.

®dwusuka: Marepus, aroMm, OJJCKTPOH, IPOTOH, HEWUTPOH, MOJIEKYIIa,
SHEPreTUYECKUN ypPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperarHoe COCTOSHHE
BEIIECTBA, (DU3MUYCCKUE BEIMYUHBI, CIUHMIIBI U3MEPCHHUS, CKOPOCTh, SHEPIHS,
Mmacca.

buonorus: kneTka, opraHusM, HKOCHCTeMa, Ouocdepa, MeTadom3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIN U TeTepoTpo(HBIN THIT TUTaHMS, OpOKCHHE,
doToCHHTE3, IBIXaHUE, OCIIKH, YTJICBOJBI, KHUPbI, HYKICHHOBHIC KHCIIOTHI,
(bepMEHTHI.

['eorpadusi: mose3HbIe UCKOTTaEMbIC, TOILUIUBO.

TexHOoJIOTHS: THINEBbIE MPOIYKTHI, OCHOBBI PAIlMOHAJILHOTO ITUTAHHS,
MOFOIIIHE CPEJICTBA, MATEPHAITBI U3 HCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHNYECKASA XUMHUA

Teopernueckne 0CHOBbI XUMUM.

AtoM. CocTaB aTOMHBIX sSAep. XUMUYECKHM dneMeHT. M3otonsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHCIIa. DHEPTETUUECKUE YPOBHH U
noaypoBHH. AToMHBIe opouTanu. Kinaccudukanmss XUuMUYECKUX AIEMEHTOB (S-,
p-, d-, f-anemenTsl). Pacnpenenenue 3JIEKTPOHOB MO aTOMHBIM OpOUTANISM.
OJIEKTPOHHBIE KOH(PUTYpallMM aTOMOB  3JIEMEHTOB IEPBOr0O—4eTBEPTOTO
NEPUOJIOB B OCHOBHOM U  BO30YXIEHHOM COCTOSIHUM, DJICKTPOHHBIE
KOH(UTYpalMi HOHOB. DIEKTPOOTPHUIIATEIIBHOCTb.

Ilepuomnueckut 3akoH u llepuoamueckas cucremMa XHUMUYECKUX
snemeHTtoB .M. MenneneeBa. CBsi3b  NEPUOAMYECKOTO  3aKOHA U
Ileppoanyeckoil CUCTEMBI XMMHUUYECKUX DJIEMEHTOB C COBPEMEHHOU TEOpUEHN
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XHUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX U CIIOHBIX BEIIECTB IO TPYIIaM U
nepuojiaM. 3HadeHue nepuoandeckoro 3akona /.M. Menzaeneena.

XuMHYECKast CBSA3b. BHIbl XUMHYECKOM CBA3U: KOBAJICHTHAs, MOHHAs,
MeTajndeckas. Mexanu3mbl 00pa30BaHMsI KOBAJIGHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIN. DHEPTrUs U JUIMHA CBS3U. [10sIpHOCTH, HANPaBJIEHHOCTh
Y HaChIa€MOCTh KOBAJIICHTHOM CBs3U. KpaTHbie cBsizu. BopoponaHas cBs3b.
MexMOJIEKYJIISIPHBIE B3AaUMOICHCTBHUSL.



BaneHTHOCTP M BaJEHTHBIE BO3MOXKHOCTU aTOMOB. CBS3b AJEKTPOHHOMU
CTPYKTYpPhl MOJIEKYJ C HX TIE€OMETPUUECKHMM CTpPOCHHEM (Ha mpumepe
COEMHEHU PJIEMEHTOB BTOPOIO MEPUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coeluHEHUsX. COCTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKcooOpa3oBaTenb,  JIMTAHIbl.  3HAYEHUE  KOMILJIEKCHBIX
coenuHeHuu. [loHATHE O KOOPAMHAIIMOHHON XUMUH.

BemecrBa MOJEKYJISIPHOTO M HEMOJEKYJISPHOTO CTpPOEHHUs. TUIbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) ¥ CBOMCTBA BEIIECTB.

[TonsTue o qucnepcHbIx cucteMax. Mcruanaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHUSI KOHILIEHTPAIUU PACTBOPOB:
MaccoBasl JI0JIs1 BEIIECTBA B PACTBOPE, MOJISIpHAs KOHILEHTpauus. HacelnieHHbie
Y HEHACBIILICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucraiutoruaparsl.

Knaccudukanuss ©  HOMEHKIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBnuaibHbIE Ha3BaHWA OTHACIBHBIX MPEICTABUTENICH HEOPTraHUYECKUX
BEILIECTB.

Knaccudukanys XumMuuecknx peakiifii B HEOPraHMUeCKOM M OpraHU4eCKOM
XMMHU. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHHUS U MPEBPALCHUS
SHEPrUU TMPU XUMHUYECKUX peakiusx. TernoBbie 3PEGEKThl XUMHUYECKUX
peakunii. TepMOXUMHYECKUE YPAaBHEHUS.

CKOpOCTh XMMUYECKOM peakiuu, e€ 3aBUCUMOCTh OT Pa3JIMYHbBIX (PaKTOPOB.
['omoreHHbIe 1 reTeporeHHsie peakuuu. Karanus n katanu3aTtopsl.

OOpatumble U HeoOpaTHUMbIE peaKUuU. XHWMHUYECKOE pPaBHOBECHE.
Koncranta xumuueckoro paBHOBecHsl. DaKTOpbI, BIMSIONIME HA TMOJIOKECHUE
XMMHUYECKOTO PAaBHOBECHS: TEMIIEpPATypa, JABJICHUE U KOHLIEHTPALlUU BEUIECTB,
ydacTByromux B peakuuu. [Ipunuun Jle [larense.

OnekTpoiutuueckas aucconuanus. CUIIbHbIE U CJIa0ble JJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpea BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaIbHas,
menounas. Bogopoansiii nokazarens (pH) pactBopa. ['uaponus coneit. Peakiuun
HMOHHOTO OOMEHa.

OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE  peakiunu. (CTeneHb OKUCIEHUS.
Okucnurenb U BOCCTAaHOBUTENb. IIpoleCChl OKHCIIEHUS U BOCCTAHOBJICHUS.
Baxknelme OKUCIUTENIM U BOCCTAHOBUTENIH. MeETO/ 3JIEKTPOHHOTO OajaHca.
DJIEKTPOJIN3 paCTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTANIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pa3oKeHWe MNEpPOKCHAAa BOJOpPOJa B MPUCYTCTBUM KaTajau3aTopa, MOJIECIU
KPUCTAJUIMYECKUX  PEHETOK, IMPOBEJACHHE peakuid HOHHOTO OOMeHa,
ONpPENEIICHUE CPEbl PACTBOPOB C MOMOILBIO UHAUKATOPOB, U3YUYEHHUE BIUSHUA



pa3nuMYHbBIX (PAKTOPOB HA CKOPOCTh XWMUYECKOW pEAKIMH U TOJIOKEHUE
XUMHYECKOTO PABHOBECHSI.

Heopranuyeckasi Xummusi.

[lonoxxenne ©HemeraioB B llepuoaudeckon cucTeMe XHMHYECKHX
anemeHToB JI.M1. MenzeneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAIJIOB. AJTOTPOIHUSI HEMETAILJIOB (Ha IpUMEpPE KUCIOPOa, CEPHI,
docdopa u yriaeponaa).

Bomopon. Iomydenne, pu3ndeckue U XUMHYECKUE CBOWCTBA: PEAKIIUU C
METaUIaMAd W HEMETaJUlaMH, BOCCTAHOBHUTEIBHBIE CBOMCTBA. [ 'WMOpuUIBL.
ToNNMBHBIE ATIEMEHTHI.

["anorensl. HaxoxaeHnue B npupojie, CocoObl MoaydeHus, Gu3nueckue u
XAMUYECKUE CBOICTBA. ["anoreHoBOIOPOIBL. Baxueimmue
KHCIIOPOJCOIEpKAIIME  COeNMHEHHMs  rainoreHoB.  JlabopatopHele U
IIPOMBIIICHHBIE CITIOCOOBI MOTyUYeHHUs rajioreHoB. [I[puMeHenre rajJoreHoB u ux
COCIMHEHU.

Kucnopon, o30H. JlaboparopHbie U MPOMBIIIIEHHBIE CTIOCOOBI MOTyUYEeHHUS
kuciopoaa. Gusnyeckre U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIOpoaa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. HaxoxmeHnue B TIpUpoOJE, CIHOCOOBI TMONy4YeHHs, (U3UUICCKHE H
xuMuueckue cBoiictBa. CepoBomopon, cymbbuabl. Oxcun cepul(I1V), oxcun
cepri(VI). Cepuucrast u cepHasi KUCJIOTHI U UX cojid. OCOOCHHOCTU CBOMCTB
cepHOM KUCIIOTHI. [Ipumenenne cepbl U €€ COeqMHEHNN.

A3zor. HaxoxneHue B mpupone, CrnocoObl MOJyYeHHs, (PU3NYECKHE H
XUMHYECKHUE CBOMCTBA. AMMUAK, HUTPUbl. OKCUIbI a30Ta. A30TUCTast U a30THAs
KUCIIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI. [IpuMeHnenue
a30Ta U €ro COeIMHEHUN. A30THbBIC YA0OpEHUS.

®docdop. Haxoxkaenue B mpupoje, Criocoobl MoaydeHus, Gu3ndeckue u
xumudeckue cBorctBa. Pochuanl u dochun. Oxcunbl docdopa, GocdopHas
kuciota u e€ comu. [Ipumenenue docdopa u ero coegunenuii. docdopHbie
yao0peHus.

VYriepoa, HaxoXJeHHE B TNpuUpoje. AJUIOTPONHbIE MOJIU(UKAIUY.
duznyeckue W XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yrieponom. Oxkeun yriepoaa(ll), okcun yrnepona(I1V), yroiapHas Kuciaota u e€
cosid. AKTUBUPOBAHHBIN YTroiib, aacopomus. Dymepensl, rpadeH, yraepoaHbie
HaHOTPYOKH. [[puMeHeHre NpOoCThIX BEIIECTB, 00Pa30BaHHBIX YIIEPOJIOM, U €ro
COE€IMHEHUM.

Kpemunii. Haxoxnaenue B mpupoze, ciocoObl moiayyeHus, pusndyeckue u
xumudeckue corctBa. Okcua kpemHus(IV), kpeMHHEBass KHCIIOTa, CHIIMKATHI.



[IpumeHeHne KpeMHHs W €ro coeauHeHuil. CTEKJIO, €ro MNOJy4eHUE, BUIBI
CTEKIJIA.

[Tomoxenne w™etauioB B Ilepuoanyeckoil CUCTEME  XHMUYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOEHUS SIIEKTPOHHBIX 000JI0UYEK aTOMOB METAJIJIOB.
O6mue ¢usnyeckue cBoiicTBa MeTawioB. [IpuMeHeHHEe METauioB B OBITY H
TexHukKe. CIUIaBbl METAJIJIOB.

DNEeKTPOXUMHYCCKUI psii  HampspkeHUH MerauioB. OOIMe CrocoOs
ITOJTy4YEHHUS METaJIJIOB: TUAPOMETAILTYPIHS, MAPOMETAILTYPIus,
anexktpoMetaiutyprus. [lonstue o xoppo3uu MeramioB. CrocoObl 3alUThl OT
KOPPO3UHU.

O6mas xapakrepuctuka MetamioB [A-rpynmnsl [leprogudyeckoil cucTeMsl
XUMUYECKUX »JJeMEHTOB. Harpuit u kanmil: mnonydenue, (Qu3MUecKue Hu
XUMUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHECHUM.

O6mas xapakrepuctuka MetaiuioB IIA-rpynmsl [lepuogudeckoil cucteMsl
XUMUYECKUX DJIEMEHTOB. Marnuii u KajbIUi: MoJy4yeHue, (Ppuanyeckue u
XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U HMX COCIUHECHUI.
XécTKkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHMI: TIONydeHHe, (HU3MYEeCKHUe U XUMHUYECKHE CBOWCTBA,
IPUMEHEHUE TPOCTOrO BEIIECTBA M €r0 COeAMHEHH. AM(OTEpHBIE CBOMCTBA
OKCH/JIa U TUAPOKCUJA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmast xapakTepucTHKa MeTauioB noOouHbIx mnoarpynn (b-rpymm)
[Teproan4eckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nYeCKne 1 XUMUYECKUE CBOMCTBA XpOMA U €ro coeAuHEeHn. OKCUIBI U
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U I1UXpOMAaTHI, UX
OKHCIIUTEIIbHBIEC CBOMCTBA. [lonyUueHne u npuMeHeHne Xpoma.

Ou3MUECKHUEe W XUMHYECKHE CBOMCTBA MapraHiia U €ro COEIUHEHUM.
Baxneiiine coenunenus wmapranua(ll), wmapranua(IV), wmapranna(VI) u
mapranua( VII). [lepmanranar kanausi, ero OKMUCJIUTEIbHbIE CBOMCTBA.

dusnyeckre 1 XUMHUYECKHE CBOMCTBA JKeJie3a U ero coequHeHn. OKCHIEBL,
rugpokcuasl U conu xenesa(ll) u xxeneza(lll). [Tonyuenne u npuMeHeHuUE xele3a
Y €ro CILIABOB.

DU3NYECKME U XUMUYECKUE CBOKWCTBA MEAU U €€ coeaquHennit. [lomyuenue
Y IPUMEHEHUE MEIU U €€ COCITMHEHUM.

[Muuk: monydenue, pu3nUecKrue U XUMHYECKUE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa W THUAPOKCHAA IIMHKA, THUAPOKCOKOMIUIEKCHI IIMHKA.
[IpyuMeHeHne IMHKA U €T0 COSIUHEHUM.

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BELIECTB M HX MPEBPAILCHHI:
U3y4eHHue o0pa3lloB HEMETAJUIOB, TOPEHHE cephl, Gocdopa, xene3a, MarHus B



KHCJIOPOJIE, U3YYEHHUE KOJUIEKIMH «MeTauibl M CIUIaBbl», B3aUMOJECHCTBHE
MICJIOYHBIX W IIEJIOYHO3EMEIbHBIX METauIOB C  BOJOM  (BO3MOXHO
WCIIOJb30BaHUE BHUACOMATEPUATIOB), B3aUMOJACHCTBHE IIMHKA U XKeje3a C
pacTBOpaMH KHUCJIOT U HIEJIOUYeH, KAaUeCTBEHHbIC PEaKIIMM Ha HEOPTraHUYECKHUE
AHUOHBI, KATUOH BOJOPOJA U KATHOHBI METAJUIOB, B3AMMO/ICICTBAE THAPOKCHUIOB
QTIOMUHUS W [HUHKA C pAacTBOpPAMHM KHCIOT U IIEJIOYEH, pEIICHHE
AKCIEPUMEHTANIbHBIX 3ajJiau 1o TemMam «lamorensn», «Cepa U €€ COeIUHEHUSY,
«A30T U ¢ochop W uX coemMHEHHs», «MeTauibl TJIaBHBIX TOATPYIID»,
«MeTabl MOOOYHBIX TTOATPYIII.

XuUMHA U KU3Hb.

Ponp xumum B oOecriedeHMHM YCTOWYMBOTIO Pa3BUTHS UEIOBEUYECTBA.
[TonsTe 0 HaydyHBIX METOJIaX TO3HAHUS U METOJOJIOTUH HAYYHOTO
uccnenoBanus. HayuHbie NpUHIUIIEI OpraHUu3aliid XUMUYECKOTO TPOU3BO/ICTBRA.
[IpompllizieHHBIE CHOCOOBI MOJMYYEHUS Ba)XHEHIIMX BEHIECTB (HAa MpUMepe
IPOU3BOJICTBA aMMHUAaKa, CEPHOM KHUCIOTHI, MeTaHoja). I[IpoMblluieHHbIe
CIOCOOBI  MOJYYEHUSI METaNIOB U CIUIAaBOB. XHMHUYECKOE 3arps3HEHUe
OKpYy)Karole cpeabl W €ro mnocieaAcTBus. Ponb XuMuM B 0O€CleUEeHUU
SHEPreTUYECKON 0€30MacHOCTH.

Xumusi U 300poBbe uenoBeka. JlekapcTtBeHHble cpexacTsa. lIpaBuna
UCIIOb30BaHUsl JICKAPCTBEHHBIX IMpenaparoB. Ponb XuMUM B pa3BUTHH
MEIULIHBI.

XUMUs MUIIHA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBkU. Pojib XuMuu B
obOecrieyeHuu MUILEeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. beitoBas xumus. [IpaBuia
0€30macHOr0 MCMOJB30BAHMS MPENapaToB OBITOBOM XWMHUM B TOBCEIHEBHOMU
KU3ZHHU.

XUMUS B CTPOUTENLCTBE: BaXKHEHIIINE CTPOUTEIbHBIE MaTepUasbl (IIEMEHT,
OCTOH).

XuMHs B CEITbCKOM X03siiicTBe. OpraHu4ecKrue U MUHEPAJIbHBIE YI00pEHHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTE€PUAIIbl, KPACKH, CTEKIIO, KEPAMHUKA.
Marepuans! 115 2JIeKTpoHUKU. HanoTexHonoruu.

Pacuétnrble 3amaumn.

Pacuérsi: maccel BemecTBa win 00bEMa ra30B M0 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAcCe WU 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
Macchl (00BEMa, KOJWYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUU, €CJIM OJHO W3
BEILIECTB MUMEET MPUMECH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakuuu, €clii OJHO M3 BEIIECTB JAHO B BHJIE PacTBOpa C OIPEIEIEHHOU
MAacCOBOM JIOJIEM PACTBOPEHHOI'O BEMIECTBA, MACCOBOM JOJIM W MOJISIPHOM



KOHIIEHTpAlMy BEIECTBA B PACTBOPE, JOJU BBIXOJA IMPOAYKTA PEAKLIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmss MeXNpeAMETHBIX CBS3€M MpU  HM3y4YeHHH OOWEeld U
HEOpPraHM4eCcKOM XxuMuu B 11 Kitacce OCyIecTBIISIETCS YEPE3 UCIIOIb30BAHNE KAK
OOIINX €CTECTBEHHO-HAYUHBIX MOHATHH, TAK U OHITHHA, IPUHATHIX B OTAEIBHBIX
IIPEAMETAaX €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHATHSA: SIBJICHHE, HAy4dHbIM (HakT,
TUIOTE3a, TEOpUs, 3aKOH, aHaJIW3, CUHTE3, KiIacCU(UKAIMs, MEPUOIUYHOCTD,
HaOJII0ICHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEb, MOICIUPOBAHUE.

@duznuka: Marepusi, MUKPOMHUDP, MAaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, WOH, W30TOIbl, PAAUOAKTUBHOCTH, MOJEKYJIA, DHEPreTUUECKUN
YPOBEHB, BEIIECTBO, TENO, 00BbEM, arpEraTHOE COCTOSIHUE BEIIECTBA, UACATbHBIN
ra3, pU3n4YecKue BEJINYMHBI, €IUHULIBI U3MEPEHUS, CKOPOCTb, SHEPTUS, Macca.

buonorus: knerka, opraHu3M, 3KocucTema, Ouocdepa, MeTabOIU3M,
MaKpo- U MHUKPO3JIEMEHThI, OEJIKU, KUPBI, YTIEBOJIbl, HYKIEHHOBBIE KUCIOTHI,
(epMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMbIE,
TOILJIMBO, PECYPCHI.

TexHosorus: XUMHUYECKas IIPOMBIIIEHHOCTS, MeTaJuTyprus,
CTPOUTENBHBIE MATEPHUAIIBI, CEIBCKOXO3IWCTBEHHOE NPOU3BOACTBO, MHUIIEBAs
MPOMBIIUIEHHOCTh, (hapMalleBTHUUECKasi MPOMBIILIEHHOCTb, IMPOU3BOJCTBO
KOCMETHYECKUX MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHUAJOB,
AJIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
XM HA VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOIOM B CTPYKTYypeE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
o0miero 00pa3oBaHUSl BBIJEICHBI CICAYIOUINE COCTABIISIIOIINE: OCO3HAHUE
0OyYaloIMUMHUCA POCCUUCKOM TpaXAaHCKOW HWJIECHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIIPEICIICHUIO; HATUYME MOTHUBALIUU
K 0OYy4YEeHMIO; TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIIECTBE IMpaBUJIaMH M HOPMAaMH TIOBEACHUS; HAJIUYUE
MIPAaBOCO3HAHUS, 3KOJOTMYECKOW KYJIbTYPhI; CIOCOOHOCTh CTaBUTh LEIA U
CTPOUTH JKU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pE3yJIbTATBl OCBOCHHS NpeAMeTa «XHUMHUS» OTPaXKaroT
c(hOpMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUYECKON JeATEIbHOCTH
oOy4Jaronuxcs B IpoLecce peain3aluy 00pa3oBaTEIbHON N€ATEIbHOCTH.

JIMYHOCTHBIE PE3YABTATBl OCBOCHUS MpeaMeTa «XHMHS» OTPaXKaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JeATEIbHOCTH
oOyuaromuxcs B mpolecce peaau3aluu 00pa3oBaTeIbHON AESITETbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIIMTAHMA:

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX TMpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPY aHAIU3E PA3IUYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIHUIO
OTCUYECTBECHHON XUMUH;

YBa)XEHMsI K TMPOIIECCY TBOPUECTBAa B 00JACTH TEOPUU M MPAKTUUECKOTO
OPUWIOKEHUSI XWMHHM, OCO3HAHUS TOTO, YTO [IaHHBIE HAYKH €CTh pEe3yJIbTaT



JUIMTENIbHBIX ~HAOMIOACHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX IOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeCca W TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M TOCIECAYIOIIEM
aHanu3e  WHPOpPMAMK O  TEPEAOBBIX  JOCTIDKCHHSX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OILICHMBATh CHUTYyalldHd, CBS3aHHbIE C XUMHUYECKUMHU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUECHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPHILEH C
MO3UIMN HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUM
MIOCTYTIKOB;

4) gopmMupoBaHus KyJbTYPhI 310POBbS:

NOHUMAaHUsl IIEHHOCTEW 370poBOoro u 0Oe3ormacHoro obpasza KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOJIfoicHUsl MpaBwil 0€30MacHOTr0 OOpallleHus C BEIIECTBAMU B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYJAOBOU 1€ TEIBHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBW1 HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acHOT0 MOBE/ICHUS B CUTYAIUSX, YTPOKAIOIINX 3I0POBBIO U dKU3HU JIIOJICH;

OCO3HAHMUSI MOCIIE/ICTBUI U HEMPUATHUS BPEIHBIX MPUBBIUEK (YIIOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKOMN
NEeSATEAbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW MW JAPYIMX BHJAX
NeATEIIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3yUEHUIO TPo(eccHii pa3IudaHoro poia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN 10 XUMUHU;

YBaXXCHHUS K TPYY, JIIOJSAM TPyAa U pe3yJbTaTaM TPyJI0BOH AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHLHON TPACKTOPHUH
oOpazoBanusi, Oyaymieil mpodeccun U peanu3ani COOCTBEHHBIX KHU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XUMUM, HHTEPECOB
U IOTpeOHOCTEM O0IIIECTBA;

6) IK0JIOrH4eCcKOro BOCIIMTAHUSA:



AKOJIOTUYECKU 1EJIECO00PA3HOT0 OTHOMIICHHS K MPHUPOAC KaK MCTOYHHUKY
CYILIECTBOBAHUS KU3HU HAa 3€MIIE;

MOHMMAHUS TJI00AIBHOTO XapakTepa KOJOTHYECKUX MPOOJIeM, BIUSHUSA
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSTHUE ITPUPOAHON M COLMAIBHOW CPEJIbI;

OCO3HaHUs HEOOXOJMMOCTH UCIOJIb30BAaHUSl JOCTHKEHUNW XUMUU IS
peLIeHUs BOIPOCOB PAMOHAIIBHOTO NPUPOJOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JEUCTBHUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH
MIPUPOJIHOM CpeJie, yMEHHsI IPOTHO3UPOBATh HEOIArONPUATHBIE IKOJIOTHUECKUE
MOCJICICTBUS IPEANPUHUMAEMBIX JICUCTBUM U MTPEAOTBPALIATH UX;

HaJIMYUsI  PA3BUTOTO  DKOJIOTMYECKOTO  MBILUICHHS, 3KOJIOTUYECKOU
KYJbTYpPBI, OIbITA JEATEIBHOCTA JKOJOTMYECKOM HANPaBICHHOCTH, YMEHUS
PYKOBOJACTBOBAThCSI MU B MIO3HABATEILHON, KOMMYHUKATUBHON U COLIMAJIBLHOU
MPaKTUKE, CIOCOOHOCTM W YMEHUS aKTHUBHO MPOTUBOCTOATH WJICOJIOTUU
xemodoOouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUA
HayKH ¥ OOIIECTBEHHON MPAKTUKY;

MOHMMAaHUSl CHEeUU(PUKH XUMHHM KaK HayKH, OCO3HaHUs €€ poJiu B
(GbopMHpPOBaHMK PAIMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH 1ETOCTHOTO
IPEICTAaBICHUS 00 OKPYXAIOIEeM MUPE KaK O €TMHCTBE MPUPOJIbI U YETIOBEKA, B
MMO3HAaHUU MPUPOJHBIX 3aKOHOMEPHOCTEM M PEIICHUH MPOOJIEM COXPAHEHUS
IIPUPOTHOTO PABHOBECHS;

yOEKJIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJI1 COBPEMEHHOMN
UABUIM3ALUNA: B €€ TYMaHHCTUYECKOM HAIIPaBICHHOCTA W BAXXKHOM pOJIA B
CO37IaHUU HOBOW 0a3bl MaTEepPHAIBHOW KYJIBTYpbI, B PEIICHUU TJIOOATBHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM W DKOJOTHMYECKOM O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecreueHn YCIOBHM YCTEIIHOTO TPY/Aa U SKOJIOTHIECKA KOMGPOPTHOMN KU3HH
Ka)KIOro 4jaeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: NOHHWMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCMOJIb30BATh
NoJIy4aeMble 3HAHUA JJIs aHAJIU3a U OOBSICHEHUS SIBJICHUI OKPY>KaIOIIEro Myupa
U TPOUCXOIANMX B HEM M3MEHEHUM, YMEHHs JejaTh OOOCHOBAaHHBIE
3aKJIFOYCHUST HA OCHOBE HAYYHBIX (DAKTOB M HMMEIONIUXCS JAHHBIX C IIEJIBIO
MOJTy4YE€HUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCHOJB30BaTh XUMHUYECKUE 3HAHUS IS
penieHus IpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

MHTEpeCca K NO3HAHUIO, UCCIIEI0BATEIbCKOMN AEATEIBHOCTH;



TOTOBHOCTH U CIOCOOHOCTM K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTMBHOMY IIOJIyYEHHIO HOBBIX 3HAHUH MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMHU OTPEOHOCTAMH;

MHTEpeca K 0COOEHHOCTSM TPYAa B Pa3IMUHbIX chepax npodeccuoHaTbHON
TSI TEIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS IPOTrPaMMBbI IO XMMHUU HA YPOBHE
CpenHero o0mero oopa3oBaHus BKIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHMS ~ MHUPOBO33PEHUS  OOYyYaIOUIUXCS
MEXAUCHUILTMHAPHBIE (MeXTpeAMETHBIE) oOllleHayYHbIE TIOHSTHS,
OTpaXKarOUIUEe IEJOCTHOCTh HAYYHOW KapTHUHBI MHpA U CHEUU(PUKY METOJIOB
MO3HAHUA, MCMOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHBIM (haKT, MPUHIIMIL, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEpPCAIbHBIC y4eOHbIC NEeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC, PpETyJsTUBHBIC), obOecrneuuBaronme (HoOpMUpPOBAHHE
(GYHKIIMOHATBHOM IPAMOTHOCTH U COLIMAILHON KOMIIETEHITUN 00YyJaroIInXcs;

CIIOCOOHOCTD oOy4Jaronmxcs UCIOJIb30BaTh OCBOCHHBIE
MEXKIUCIUTUTMHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpenMeTHbIE pPE3ybTaThl OTPAKAKOT OBJIAJICHUE YHHBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMA, KOMMYHHKATUBHBIMA H  PETYJISITUBHBIMHU
JNECUCTBUSIMU.

Ilo3HaBaTe/ibHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) 6a30Bble JIOrHYecKHUe AeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIUPOBATh M aKTyaJU3UpOBaTh MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENH JEATEIBHOCTH, 3a/JaBas INapaMeTpbl M KPHUTEPHH HX
NOCTUKEHUSA, COOTHOCHUTHb PE3YNbTaThl JEATEIBHOCTH C IOCTABICHHBIMHU
LEJIAMU;

WCIIOJIb30BaTh IIPU OCBOCHUN 3HAHUW NMPUEMBI JOTHUUYECKOTO MBIIUICHU:
BBIJIENATh XaPAKTEPHbIE MPU3HAKU MOHITUN U YCTAHABIMBATH UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA JJIs1 OOBSICHEHUS OTACIbHBIX (PaKTOB
U SIBJICHUM;



BBIOMpATh OCHOBAaHUA M KPUTEPUM I KiIacCU(PUKAIMK BEUIECTB U
XUMHYECKUX PEAKLINN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIE CBSI3HM MEXIY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYX ACHUS (MHIYKTUBHBIC, ACNYKTUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B MIPOLIECCE MO3HAHUS UCTIOIb3YEMbI€ B XUMUU CUMBOJIMUECKHUE
(3HAKOBBIC) MOJEIH, NPEOOPa30BLIBATE MOJCTBHBIC MPEACTABICHHUS —
XUMUYECKUN 3HaK (CHMBOJ) JJIEeMEHTa, XUMHUYeckas ¢dopmysa, ypaBHEHUE
XUMUYECKON peakIMu — TMpU PEHIeHUH YYEOHBIX TMO3HABaTEIbHBIX U
MPaKTUYECKUX 3aJlay, MPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC MPEICTABICHUS IJIsI
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB H3YYaE€MbIX BEIIECTB M XUMHYECKHUX
pEaKIuu.

2) 0a30BbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKINil;

dopMynupoBaTh 1€MW 3aJadyd  UCCIEAOBaHUS, HCIOIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSTENIbHO C(POPMYyIUPOBAHHBIE BOIPOCH B KAa4ECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIaJICTh HABBIKAMHU CaAMOCTOSITEJILHOTO TUIAHUPOBAHUS U MPOBEACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOATh 3a XOJI0OM
poliecca, CaMOCTOSITENIHbHO MPOTHO3UPOBATH €r0 pe3yibTaT, (OpMYIUPOBAThH
00001IeHnsT ¥  BBIBOJBI  OTHOCHUTEIBHO  JOCTOBEPHOCTH  PE3YJITATOB
MCCJIEI0BAHMSI, COCTABISATh 00OCHOBAHHBIN OTYET O MPOJEIaHHONU padboTe;

npuoOpeTaTb OMNBIT YYEHUYECKOM UCCIeNOBATENbCKOW M IPOEKTHOU
NESTETLHOCTH, TPOSIBIISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3aJlady, MPUMEHEHHIO Pa3JIMYHbIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTUPOBATHCS B Pa3IMYHBIX HCTOYHUKAX HHQPOpMaIuu (Hay4HO-
MOMYJISIpHAsl JIMTEpaTypa XUMHYECKOTO COJCPIKaHHS, CIPABOYHBIC MOCOOUS,
pecypchbl HTepHeTa), aHamM3upoBaTh HHPOPMAIIUIO PA3IUYHBIX BUIOB U (popm
npeACTaBIeHuUsI, KPpUTUYECKH  OIICHMBATh e€  JIOCTOBEPHOCTh W
HEMIPOTUBOPEYUBOCTB;



(GOopMyIMpPOBATh 3aIIPOCH] U IPUMEHSThH Pa3IUYHBIC METOBI IIPU TTOUCKE U
oTbope uHpOpMAIMK, HEOOXOJAMMOM Ui BBIMOJHEHUS Y4YEeOHBIX 3aaad
OIIPELICIIEHHOTO TUIIA;

MpruOOpeTaTh OMBIT UCIOJIB30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSATEIIbHO BBIOMpaTh ONTUMAJIBHYIO (OpMY MpECTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KAadeCTBE CpeICcTBa MpH padoTe C
XUMUYECKON WH(pOpMaImei: NpUMEHITh MEXIpeAMEeTHbIe (pu3ndeckne u
MaTeMaTHYECKHE) 3HAKK U CUMBOJIBI, (hOpMYJIbl, a00OpeBHaTypbl, HOMCHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHUYCCKUC CPCACTBA HATI'TIAIHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁﬂme HeﬁCTBHH:

3aJaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC HUaJIora
/M JAUCKYCCHH, BBICKA3bIBATh UICH, ¢)0pMYJII/Ip0BaTB CBOH IIPCHJIOKCHHUA
OTHOCHUTCIIbHO BBITIOJITHCHHUA HpCI[J'IO)KCHHOfI 3agadu,

BBICTYIIATh C MPE3EHTALMEH pe3ybTaTOB MO3HABATEIBLHON JEATEebHOCTH,
MOJTYYEHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH
BBITIOJTHEHUW XMMHYECKOTO OKCIEPUMEHTa, TPAKTHYECKOW paboThl  TIO
HCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, PeaTN3alMi YICOHOTO TIPOCKTA, U
bopMyIUpPOBATH BBIBOJABI MO pe3ysibTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MyTEM
COTJIACOBAaHUSI MO3UIIMHI B X0J1€ 0OCYXICHUSI 1 0OMEHAa MHCHUSIMU.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEIIbHYIO
NEeATEIbHOCTh, ONpeAessis €€ LeNu W 3aJadd, KOHTPOJIMPOBAaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpeJjiaraéMplii airOpuTM JEUCTBUM TPHU
BBITIOJIHEHUM YYE€OHBIX M HCCIEAOBATEeNIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ PexTuBHBIN CcNOCOO0 MX pElIeHHs] ¢ YYETOM MOJYYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIICCTBIATL CAMOKOHTPOJIb ACATCIBHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOILICHKH.



HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yNbTaThl OCBOCHHS TMPOTPaAaMMbl IO XHMHH Ha
yriyOJIEHHOM YPOBHE Ha YpPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT
cnenuduuecKue s yaeOHOTO peaMeTa « XUMHUS HayIHbIC 3HAHUS, YMCHUS U
CTIIOCOOBI JCHCTBHIA IO OCBOCHHIO, HHTEPIPETAIIMU U TTPEOOPa30BaHUIO 3HAHUM,
BUJIBI JIEATEIBHOCTH IO TMOJyYCHHUI0O HOBOTO 3HAHUS W MPUMEHCHUIO 3HAHUH B
Pa3TUYHBIX YYCOHBIX CUTYAIUSIX, @ TAK)KE B PEaTbHBIX JKU3HEHHBIX CHTYAIHSX,
CBS3aHHBIX C XUMHEH. B mporpamMme 1Mo XWMHHM NPEIMETHBIE PE3yJIbTaThI
MIPEICTABJICHBI TI0 TOIaM H3yUCHUS.

10 KITACC

[IpenMeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUSD)
OTPAKAIOT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O MECTE U 3HAYEHHH OPraHUYECKOM
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJu B 00€CIEYeHUH yCTONYNBOIO
Pa3BUTHUS YEJIOBEUECTBA B PELICHUH MPOOIJIEM 3KOJIOTUUECKON, SHEPTETUUECKON
U TUIIEBOM 0OE€30IacHOCTH, B Pa3BUTUU MEAMIMHBI, CO3/aHUU HOBBIX
MaTepuanoB, HOBBIX MCTOYHUKOB SHEPIHH, B OOECIEYEHUH PALUOHAIBHOIO
MPUPOJONOIL30BAHMS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KYyJIbTYpbl
YelloBeKa, a TaKKe HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
30POBBIO U IPUPOIHOM CPELE;

BJIAJICHUE CHUCTEMOM XUMHWYECKMX 3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBONOJIATAIOIINE TOHATUS — XUMHUYECKUM DJIEMEHT, aToM, SApO H
AJEKTpOHHAss 000Jiouka aroMa, S-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE U
BO30YXAEHHOE COCTOSIHMSI aToMa, TMOpHAM3alMs aTOMHBIX OpOuTasel, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKas CBA3b, MOJb, MOJSIpHAash macca, MOJISIPHBIA OOBEM, YriiepOAHbBIN
ckeneT, (yHKIMOHAJIbHAs TpYINa, pagudKall, CTPYKTYpHbIE (HOPMYJIbI
(pa3BépHyThIE, COKpalIEHHbIE, CKEJETHBIE), H30MEpPUS CTPYKTypHas H
IIPOCTPAHCTBEHHAs (T€OMETPHUYECKAs], ONITUYECKAS), ©30MEPBI, TOMOJIOTMYECKUI
psA, TOMOJIOTH, YIVIEBOAOPOABI, KAUCIOPOI- U a30TCOAEPIKAILNE OPTraHUYECKUe
COEAMHEHNS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHUS; TEOpUM, 3aKoHbI (repuommdeckuii 3axkoH JI. M. MeHneneena,
TEOPHUsI CTPOEHUSI OpraHnYecKuX BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUS
MACChI BELIECTB, 3aKOH COXPAHECHUS U NMPEBPALLCHUS YHEPTUU TP XUMUYECKUX
peakimsix), 3aKOHOMEPHOCTH, CUMBOJIMYECKU U A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKMX SIBJICHHW; MNPEACTABICHUA O MEXaHU3Max



XUMHYECKUX PEAKIUI, TEPMOJIMHAMUYECKNX U KHHETUYECKUX 3aKOHOMEPHOCTSIX
UX MPOTEKaHUsS, O B3aMMHOM BJIMSHUM aTOMOB M T'PYNI aTOMOB B MOJIEKYyJax
(MHIyKTUBHBIM u Me3oMepHbIH dd¢ekTs, opuentantel 1 u Il poma);
(akTONIOTHYECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYYCHUH M O€30MacHOM
UCIOJIb30BAaHUU BAKHEWIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN
NESATEIPHOCTH  YEJOBEKa, OOMMX HAay4YHBIX MPUHIUIAX XUMHYECKOTO
MIPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, TepepadoTKu HePTH);
c(hOpPMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIC MPU3HAKU MOHITHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOIb30BaTh COOTBETCTBYIOIINE MTOHATHUS IPU
ONMCAaHUM COCTaBa, CTPOCHUS U CBOWCTB OPTAaHMYECKUX COCANHEHUM;
c(OpPMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUSI MOJIEKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAUIEHHBIX M CKEJIETHBIX) (HopMys
OpraHUYECKHUX BEIIECTB;

COCTABJISITh YPAaBHEHUSI XUMUYECKUX PEAKIUI U PACKPBIBATh UX CYIIHOCTD:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKIM  MTOCPEACTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OajaHca H3TUX peakiui, peakiuil HOHHOTO OOMEHa IyTEM
COCTABJICHMSI X MOJIHBIX M COKPALIEHHBIX HOHHBIX YPABHEHHI;

U3rOTABIMBATh  MOJEIM  MOJIEKYJl  OPraHWYECKUX  BEUIECTB  JJIA
WUTIOCTPALN UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMUPOBAHHOCTh  YMEHUI: yCTaHaBJIUBATh MPUHAIIIEKHOCTD
M3YYEHHBIX OPraHMYeCKUX BEIIECTB IO HUX COCTaBy U CTPOCHHUIO K
ONpeNeIEHHOMY KJIacCy/Tpynmne COCIMHEHUM, JaBaTb WM Ha3BaHUS IO
cucrematniuecko HoMeHknatype (IUPAC) u npuBOauTh TpUBHAIbHBIC
Ha3BaHUA JJIsl OTAEJBHBIX NMPEACTABUTENCH OpraHMYECKUX BELECTB (ITHIIEH,
aUEeTWIeH, TOJYOJd, TJIUUEPUH, STWICHIVIMKOJb, (eHon, Gopmanbaeru,
alneTanbAeru], alleTOH, MypaBbUHAs KUCIIOTa, YKCYCHAsl KMCIIOTa, CTeapUHOBAs,
OJIEMHOBAsI, MAJTbMUTUHOBAS KUCJIOTHI, TIUIMH, alaHUH, MallbT03a, PpPyKTO3a,
AHWIVH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHHS OMNpPENEIsITh BHJ XHMHYECKOH CBSI3U B
OpraHUYEeCKUX COEAMHEHUSX (KOBAJIGHTHAs M HOHHAs CBSA3b, O- M T-CBA3b,
BOJIOPOJIHAS CBSI3h);

c(OPMUPOBAHHOCTh YMEHUS NPUMEHSATH IOJOXKEHHUS TEOPUH CTPOEHUS
oprannuyeckux BemectB A. M. byriepoBa 1isi 0OBSCHEHHUS 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHUM  XapaKTepus3oBaThb COCTaB, CTPOCHHE,
du3nueckue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH pa3IMYHbIX
KJIACCOB ~ OPraHMYECKMX BEIIECTB: aJKaHOB, ULMUKIOAJIKAHOB, aJKEHOB,



aJKaJMEHOB, AJIKMHOB, apOMATUYECKUX YTJIEBOJOPOJOB, CIIUPTOB, allbJIETU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIIOXHBIX 3(QUPOB, XHUPOB,
HUTPOCOEANHEHU U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTJIEBOJIOB (MOHO-, - U
MOJMCAaXapyuioB), WUIIOCTPUPOBATh T'€HETUYECKYI0 CBSA3b MEXIYy HHUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XMMHUYECKHUX PEAKIHUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYIT,

c(hOpMHUPOBAHHOCTh YMEHHUS MOATBEPXKIaTh HAa KOHKPETHBIX IMPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSANHEHUN
OT KPaTHOCTHU U THUIIa KOBAJEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSHUS
aTOMOB M TPYIINl aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHHUKU
YTJIEBOJOPOAHOTO ChIpbAd (HE(PTh, NPHUPOAHBIA Ta3, Yroib), CHOCOOBI €ro
nepepadOTKU U MPAKTUYECKOE MPUMEHEHUE TTPOTYKTOB NEPepabOTKH;

c(hOpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUN O €CTeCTBEHHO-HAYYHBIX
MeTOo/aX MO3HAHUS — HAOIIOCHUH, U3MEPEHUH, MOJCTUPOBAHNH, SKCIIEPUMEHTE
(peaIbHOM M MBICJICHHOM) M YMEHUS IIPUMECHSThH ATH 3HAHUS;

chOpPMUPOBAHHOCTh ~ YMEHHMSI  TNPUMEHSIThH  OCHOBHBIE  OIEpaluu
MBICTUTEILHON JIEATEIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 0000IIeHUE,
CHCTEMATHU3AIUI0, BBISIBIICHUE TPUUNHHO-CIICACTBEHHBIX CBA3EU — JJIs1 U3YUCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBISITh B3aUMOCBS3b XUMUUECKUX 3HAHU I
C TIOHATUSIMU U TIPEJCTABJICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
JU1s1 ©0J1ee 0CO3HAHHOT'O MOHUMAaHUS CYITHOCTH MaTepUaIbHOIO €IMHCTBA MUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 10 OPTAaHUYECKON XMMUU JJISI OOBSICHCHHS H
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO ITPUPOY;

c(hOpPMUPOBAHHOCTh YMEHUMN: TMPOBOJUTH PACUETHl IO XUMUYECKUM
dbopMmyslaM UM ypaBHEHUSIM XUMUUYECKHUX PEAKIHMM C HUCIOJIb30BaHUEM
bu3udecknx BenMYMH (Macca, OOBEM Ta30B, KOJHMYECTBO BEIICCTBA),
XapaKTepU3yIOIUX BEIIECTBA C KOJHUYECTBEHHON CTOPOHBI: PACYETHI IO
HaXOXICHUI0 XUMHYECKOU (POPMYJIBI BEIIECTBA IO M3BECTHHIM MACCOBBIM JIOJISIM
XUMUUYECKUX JJIEMEHTOB, MNPOJYKTaM CropaHus, IJIOTHOCTH Ta3000pa3HbIX
BEIIIECTB;

c(hOPMHUPOBAHHOCT, YMEHHI: TMPOTHO3HPOBATH, AHAIM3UPOBATH U
OIIEHUBATh C ITO3UIIMHA DKOJIOTMYECKOH 0€30ITaCHOCTH ITOCJIEACTBHS OBLITOBOM M
MPOU3BOJICTBEHHON JIEATEIBHOCTH YEJIOBEKa, CBS3aHHOMW ¢ mepepaboTKoi
BEIIIECTB, MCIIOJIB30BAaTh TMOJYUYCHHBIE 3HAHUS JUISi TPUHSATHS TPAMOTHBIX
pelieHuii mpooJieM B CUTYaIUsIX, CBI3aHHBIX C XUMUCH;



c(hOpPMHUPOBAHHOCTh YMEHHUM: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOJIUTH
XUMUYECKUN SKCIEPUMEHT (MOJyYeHHEe U HM3YyUYEHHE CBOMCTB OpPraHUYECKUX
BEIIIECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOAOPOAOB PA3JIMUYHBIX KJIAaCCOB H
KHUCJIOPOACOIEPKAITUX OPTraHUUYECKUX BEIIECTB, PEUICHUE IKCIIEPUMEHTATBHBIX
3a/lady MO PACMO3HABAaHUIO OPraHUYECKHX BEHIECTB) C COOJIIOJCHUEM IPaBUI
6e3omacHOro oOpalieHHs] C BEIECTBAMHU M JIa0OPATOPHBIM OOOPYIOBAHHEM,
dbopMynHpoBaTh MEIb WCCICAOBAHUSA, MPEACTABIATh B Pa3IUdIHON (QopMme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUIA:

coOJTI0/1aTh TIPABUJIA SKOJOTUYECKHU 11€JIECO00PA3HOTO MOBEICHUS B OBITY U
TPYIOBOW JIEATEIIBHOCTH B IIEJSAX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
MIPUPOTHON CPEJIbI U TOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

0CO3HaBaTh OMACHOCTbh TOKCHYECKOTO JEHCTBUS Ha >KUBBIE OPTraHU3MBbI
ONpEEIEHHBIX OPTaHUYECKUX BEIECTB, MOHUMAas cMbIci nokazarens [1/K;

aHAIM3UPOBATh 1E1€CO00Pa3HOCTh MPUMEHEHUSI OPTAaHMUYECKUX BEIIECTB B
IPOMBIIIVICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBIIATH IIEJICHANPABICHHBIM MOUCK
XUMUYECKON HMH(POpMalUU B Pa3IUYHbIX HMCTOYHUKAX (HAyyHass M Yy4eOHO-
Hay4dHas JUTepaTypa, CpelcTBa MaccoBoi mHbopmaiuu, MIHTepHeT U apyrue),
KPUTUYECKU aHATU3UPOBATh XUMHUYECKYI0 HH(POpMaIIUIo, iepepadaThiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C MTOCTABJICHHOM y4eOHOM 3a1auei.

11 KJIIACC

[IpenMeTtHbie pe3yabTaThl OCBOeHUsI Kypca «OOIasi U HeopraHudeckas
XUMHUSD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH TIPEACTABICHUM: O MaTepUaIbHOM EIMHCTBE MUPA,
3aKOHOMEPHOCTSIX M MMO3HABAEMOCTH SIBJICHUN MPUPOJIBI, O MECTE U 3HAYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B 00ECIICUCHUU YCTOMYHUBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTHYECKON, IHEPTreTUIECKON U MHUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPUAJIOB, HOBBIX
HMCTOYHUKOB YHEPTUH, B 00ECTICUCHNUN PAIMOHATBHOTO TIPUPOIOTIONH30BAHNS, B
dbopMUpPOBAaHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYphl 4YeJIOBEKa, a TakKKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JIOPOBBIO M MPUPOIHOM
cpene;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATAIOIINE TOHATHUS — XUMHUYECKHUU DJIEMEHT, aToM, SJIpO aToma,
U30TOTMIbI, JIEKTPOHHAs! 000JI0YKa aTOMa, S-, p-, d-aTOMHbIE OPOUTAIIA, OCHOBHOE
U BO30YXIEHHOE COCTOSIHMSI aToMa, THOpUaAM3aIusl aTOMHBIX OopOUTaei, NoH,
MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIICHMUS,



XUMUYECKass CBs3b (KOBaJieHTHasi, WOHHAs, METAJUIMYecKasi, BOJOPOJHAs),
KpUCTAJNIMYECKAsT PEIMIETKA, XUMHUYECKas PEaKIus, pPacTBOP, SJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOIUTUYECKAS IUCCOLMAIUsA, CTENEHb IUCCOLMALINM,
BOJIOPOJHBIA TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(QeKT
XUMHYECKON peaklHMH, CKOPOCTh XUMHUYECKOM pEakluu, XUMHUYECKOE
paBHOBECUE; TEOPUU M 3aKOHBI (TEOpHUsSl SIEKTPOJIUTUYECKOW IUCCOLMALINU,
nepuoandeckuil 3akoH .M. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEUIECTB,
3aKOH COXPAHEHHS U MPEBPAILLICHUS YHEPTUM MMPH XUMHUYECKUX PEAKIUAX, 3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH JACHCTBYIOIIMX MAcCC), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUU SA3BIK XUMUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKALIUE B OCHOBE
ITIOHUMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; COBPEMEHHBIE
MPEACTABIICHUS] O CTPOCHHM BEIIECTBA HA ATOMHOM, MOHHO-MOJEKYJISIPHOM U
HaJIMOJIEKYJSIPHOM YypPOBHSX; IPEACTABICHHUS O MEXAaHU3MaX XHWMHYECKHUX
peakuui, TEPMOAMHAMUYECKAX W KUHETHYECKUX 3aKOHOMEPHOCTSAX HUX
IIPOTEKaHUsI, 0 XUMUYECKOM PaBHOBECUU, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX;
(pakTOJIOTHYECKUE CBEICHUSI O CBOMCTBAX, COCTaBe, MOJYYECHUH M O€30MacHOM
HCTIOJb30BAaHUU BOXKHEHIITUX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEATeIbHOCTH  4YeJIOBEKa, OOIIMX HAyYHBIX MPUHIUMNAX XHUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIISTH XapaKTepHbIC MPU3HAKU TTOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJI30BATh COOTBETCTBYIOLIME MTOHATHS IIPU
ONMCAHUY HEOPTaHNUYECKUX BEILIECTB U UX MPEBPALICHUI;

c(hOpMHUPOBAHHOCTh YMEHUS HMCIOIb30BATh XUMUUYECKYIO CUMBOJIMKY JJIs
coctaBieHusi GOpMysd BEHIECTB W ypaBHEHUH XMMHYECKHUX PEaKIIHid,
cuctematuyeckyto HomeHknatypy (IUPAC) wu TpuBmanbHble Ha3BaHUS
OT/IEJIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHSI ONPENENATh BAJCHTHOCTb U  CTENEHb
OKHCJIEHUSI XMMHYECKHX JJIEMEHTOB B COCIMHEHUSIX, BUJI XUMUUYECKOU CBSI3U
(KoBaJIeHTHasi, UOHHAs, METAJUIMYECKasi, BOJOPOJHAsA), TUM KPUCTAIIIUYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA;

c(hOpMHUPOBAHHOCTH YMEHUSI OOBICHITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJIa XMMHUYECKON CBA3M W TUIA KPUCTAJUIMUECKOW PpEmETKH, OOMEHHBIM U
JIOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOPMHUPOBAHHOCTh YMEHHH: KIJIACCU(DHUIIMPOBATH: HEOPTaHUYECKUE
BEILIECTBA MO WX COCTAaBY, XMMHYECKHE PEAKIMU MO PA3JIMYHBIM ITPU3HAKAM
(udcimy M COCTaBy pearupyrollydx BEIIeCTB, TEIIOBOMY 3((eKxTy peakiuu,
U3MECHEHHUIO CTENEHEH OKHUCJIEHHsS] D3JEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO



KaTajau3aTopa U APYTHE); CAMOCTOSTEIBLHO BBIOMpPATh OCHOBAHMSI U KPUTEPUU
U1 KJIAacCU(UKALIMU U3yYaeMbIX BELUIECTB U XMMHUECKUX PEAKIINM;

c(hOpPMUPOBAHHOCTh YMEHUS PACKPHIBATh CMBICI MEPUOAMUECKOTO 3aKOHA
. W. MengeneeBa u  AEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIUH;

c(OPMUPOBAHHOCTh YMEHMI: XapaKTepU30BaThb 3JIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMHYECKUX 3JEMEHTOB IEPBOrO—4ETBEPTOrO MNEPHOIOB
Ileppommueckonr  cucrembr  J[.MI. MenneneeBa, UCNONb3ysd  IOHATHS
«3HEPreTUYECKUE YPOBHU», «IHEPTE€THUECKHUE MOAYPOBHU», «S-, P-, d-aTOMHBIE
opOUTaNIN», «OCHOBHOE U BO30YXJIEHHOE IHEPreTHUECKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX AJIEMEHTOB U UX
coeAuHeHnd 1o nepuoxam u rpynmnaMm llepmommueckon cucremsr [[. U.
MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS
UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (ONHUCHIBaTh) 0OILIUE
XUMUYECKHE CBOWCTBA BEIIECTB PA3NIMUHBIX  KJIACCOB, IOATBEPKIAATH
CYILIECTBOBAHNE F€HETUYECKOMN CBSI3M MEKIYy HEOPTraHMYECKHUMH BEIIECTBAMU C
MOMOILIbIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMA IOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOIO
OanaHca ATUX peakIui; peakluii MOHHOTO OOMEHa MyTEM COCTaBJICHUS HX
MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUM; PEAKUUU THAPOIN3A; PEAKLIHM
KOMIUIEKCOOOpa3oBaHusi (Ha TMpUMEpe THUAPOKCOKOMILJIEKCOB I[MHKA W
ATIOMUHUA);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIMI ¢ yUETOM UX SHEPIeTHUECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHHUS] CKOPOCTH XMMHYECKOW pEeakluyh B 3aBUCUMOCTH OT Pa3IUUHbBIX
(GakTOpoB, a TaKXKe XapaKTep CMEIICHUS XHWMHUYECKOTO pPABHOBECHS IO
BIIMSIHUEM BHeIIHUX Bo3aericTBui (mpunuui Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaThb XHMHUUYECKUE PEaKIIHH,
JeKallle B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHUsI CEPHOM KUCIOThI, aMMHUAKa,
oOllMe Hay4Hble NPUHUHUIBI XUMUYECKUX MPOU3BOJCTB; IEIECO00Pa3HOCTD
MPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOUKH
3pEHHs COOTHOLIEHUS PUCK-T0JIb3a;

c(OpPMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAaHUH O METOJAX HAY4YHOIO
[O3HAHMsI SBJICHUN MNPUPOABl — HAONIOEHUE, U3MEPEHUE, MOJEINPOBAHMUE,
HKCIIEPUMEHT (pEaJIbHbIi M MBICIEHHBIN), HCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, YMEHUS T[PUMEHATb O3TH 3HAHHUS MPU  DKCIIEPUMEHTAJIbHOM



UCCJICIOBAHUM BEILIECTB U /I OOBSICHEHHS] XMMUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKONU JESATEIBHOCTU YEJIOBEKA U B MOBCEIHEBHOM
KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIISTH B3aMMOCBSI3h XUMUUYECKUX 3HAHHUM
C TOHATHSIMU U TPEICTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
JUtst 00Jiee 0OCO3HAHHOTO MOHMMAaHUSI MAaTEPUAIbHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCT, YMEHHsI TMPOBOAUTH PACUETHI: C HCIIOIH30BAHUEM
MOHATUN «MacCOBas J0JIsl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHIICHTPALTUS»;
MacChl BEIIECTBa WK 00bhEMA rasza 1Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
WK 00BEMY OJJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB; TEIUIOBOTO A dexTa
peaKkuuu; 3Ha4Y€HUs1 BOJIOPOJIHOIO MOKA3aTeNsl paCTBOPOB KUCIIOT U IIEJIOYEH C
M3BECTHOM CTEIEHBIO IHUCCOIMAIMKU; Macchl (00bEMa, KOJIMYECTBA BEIIECCTBA)
MPOAYKTa PEaKIMU, €CIU OJTHO U3 UCXOJIHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
onpenenEHHON MacCOBOM JI0Jiel paCTBOPEHHOTO BEIIECTBA WM JIAHO B U30BITKE
(uMeeT TpuMecH); JOJM BBIXOJA MPOAYKTa peakluu; OOBEMHBIX OTHOIICHHIA
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHU: CAMOCTOATENIBHO TUIAHUPOBATH U IPOBOJAUTH
XUMUYECKUN  DKCIEPUMEHT (MpOBEAEHUE peakuuid HOHHOro OOMeHa,
NOATBEPKACHUE  KAYEeCTBEHHOTO  COCTaBa  HEOPraHMYECKUX  BELIECTB,
ONpENICJICHUE CPElIbl PACTBOPOB BEILIECTB C MOMOILBI0 UHAUKATOPOB, U3yUYEHHE
BIIMSIHUSL PA3NIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIMH, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TtemaM «Metamwibe»y u «Hemetamne») c
coONifoficHueM TMpaBui  Oe3omacHOro  oOpalleHusi ¢ BeleCTBaMU U
nabopaTopHbIM  00OpynoBaHuEM, (HOpPMYyITUpOBaTh II€JIb  HCCIEIOBAHUA,
MIPEICTABIIATh B PA3IUYHON (popMe pe3yJbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh
Y OIIEHUBATh UX JJOCTOBEPHOCTD;

cOpMUPOBAHHOCTh ~YMEHHUH: COONIOJAaTh MpaBujia  IOJIH30BAHUS
XUMUYECKON TOCY/I0 W Ja0opaTOpHBIM O00O0pYyIOBaHUEM, OOpAIICHUS C
BEIIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSMU IO BHITIOJHEHHIO J1a00paTOPHBIX
XUMUYECKUX OMBITOB, SKOJOTUYECKH IIEIeCO00OpPA3HOT0 TOBEACHHS B OBITYy H
TPYJIOBOU NEATEIIBHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3JI0POBBS, OKPYKAIOIICH
IPUPOAHON Cpeabl U JOCTHIKEHUSA €€ YCTOMYMBOIO pPa3BUTHSA, OCO3HABATH
OMAaCHOCTh TOKCHYECKOTO JEWCTBUSI HAa JKUBBIE OPraHU3Mbl OINPEIEIEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHMMas cMbIch rokaszarens [IJIK;

c(hOpPMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATH I€JICHANIPABICHHBIM MOUCK
XUMHUYECKON HMH(POpMalMU B Pa3IMYHbIX HMCTOYHMKAX (Hay4yHas U y4eOHO-
Hay4yHas JUTeparypa, CpelcTBa MaccoBoi nHdopmaiuu, MaTepuer u apyrue),



KPUTUYECKU aHAIU3UPOBATh XUMHUYECKYI0 HH(POpMaLINIO, IepepadaThiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON yueOHOM 3a1auei.
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BricokomonekynsipHbie

5.1 6

COCIUHECHUA

Hroro mo pazneny 6



OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102



11 KIIACC

HaunmenoBanue KonuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)

pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
Bcero o0pa3oBaTe/bHbIE PeCypChl

n/n
MporpamMmMbl padoTbI padoThbI

Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH

Crpoenue aToma.
ITepuoanueckuit
3aKOH U
11 [Tepunonuueckas
) cucrema
XUMHYECKHAX
snemenToB /JI. M.

Menneneena

Crpoenue
BEIIIECTBA.

1.2 11 1
Mmuoroo6pasue

BE€IICCTB

13 XUMHYECKHUE 19 | 3
peakuuu

Hroro no pazneny 39

Pa3nea 2. Heopranuyeckasi Xumust
2.1 Hewmeramisl 31 1 3
2.2 Meransl 23 1



Hroro no pazneny 54
Paznen 3. Xumus v :Ku3Hb

MGTOIIBI IIO3HaHUA

3.1 B XUMHUHU. XUMHUS U 9
JKU3HDb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO
YACOB I1O 102

[TPOT'PAMME






ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/
n

KoaunuecTBO 4acoB

Tema ypoka KoHTpoJibHbIE
Bcero
padoThI

IIpeamer u 3HaueHue

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

OpPraHUYECKUX COSAMHEHUN

DNEeKTPOHHOE CTPOCHHUE

aToMa yriepoja (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS). 1
BanenTHbIE BO3MOKXHOCTH

aToMa yriepoja

XumuyecKkas CBs3b B

OpPTaHUYECKUX COCTUHECHUSX.
MexaHu3Mbl 00pa30BaHUS 1
KOBAJIGHTHOH CBSI3H,

Croco0BbI pa3phIBa CBA3EH

IIpakTHYeckue
padoThI

Jara
U3yYEeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl



Teopust cTtpoeHus
OpPraHUYECKUX COEAMHEHUN
A. M. bytneposa

Bunb! nzomepun:
CTPYKTYpHas,
POCTPAaHCTBEHHAS.
OneKTpoHHBIE YPPEKTH B
MOJIEKYyJIaX OPTaHUIEeCKUX
COCIMHEHU I

IIpencraBnenue o
KJIacCCU(UKALUU U
CUCTeMaTHYecKas
Homenknarypa (IUPAC)
OpPraHUYECKUX BEILECTB

Knaccudukanus peaxiuii B
OpraHUYeCKON XUMHUHU

Cucrematusanus u
000011IeHNE 3HAHUH 10 TEME



10

11

12

AnKaHBI: TOMOJIOTHYSCKHI
psn, obmas hopmyIa,
HOMEHKJIaTypa U U30Mepus,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

d)mnqecxﬂe U XUMHUYCCKHUC
CBOMCTBA aJIKAHOB

HaxoxneHnue ankaHoB B
npupoae. CriocoOsl
MOJIy4EHUs U TIPUMEHEHUE
AJIKaHOB

[ukmoankaHbl: o0mIas
¢dbopMyIa, HOMEHKIIaTypa U
HU30MepHsi, 0COOEHHOCTH
CTpO@HI/Ifl U XUMHUYCCKUX
CBOMCTB, CITOCOOBI
HOJ'[y‘IGHI/ISI nu HpI/IMeHeHI/Ie



13

14

15

16

Pemenne pacu€rHbIX 3a1a4
Ha OmnpeseneHue
MOJICKYJISIPHOM (hOpMYJIBI
OpPTraHUYECKOT0 BEUIeCTBA MO
MacCOBBIM J0JISIM aTOMOB
3JIEMEHTOB, BXOJSIINX B €r0
coctaB. Cucremaruzanus 1
0000111eHHE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTHYECKUH
psia, obmas popmyia,
HOMEHKJIATypa, JIEKTPOHHOE
Y TIPOCTPAaHCTBEHHOE
CTPOCHHE MOJIEKYII.
CTpyKTypHas U IUC-TpaHC-
M30MepHsl ATKEHOB

dusnueckue U XUMHUYECKUE
CBONCTBA ankeHoB. [IpaBuio
MapkoBHHMKOBa

CriocoOsl mostyueHus u
MPUMEHEHHE AIIKEHOB



17

18

19

20

21

22

[TpakTrueckas padota Ne 1
no teme "[lonydyenue
STHJIEHA U U3yYEHHE €r0
CBOMCTB"

Pemenue pacuéTHpIX 331249
Ha ompeieIcHNe
MOJIEKYJISIPHOH (OPMYITBI
OpPraHUYECKOTO BEIIECTBA

AJKaIueHBbI: CONPSHKEHHBIE,
U30JIMPOBaHHEIE,
KyMYJIHPOBaHHbIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTPOCHHUS

XUMHYECKHE CBOMCTBA
CONPSIKEHHBIX JUEHOB

CriocoOsl mostyueHus u
MIPUMEHEHHE AJIKaTUCHOB

ATKHUHBI: TOMOJIOTUYECKHMA
psn, obmmas hopmya,
HOMEHKJIATypa, dJICKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYIL,
(du3nueckue cBOCTBa



23

24

25

26

27

28

29

XUMHYECKHAE CBOUCTBA
AJIKUHOB

KauecTBenHble peakuuy Ha
TPOUHYIO CBS3b

CriocoObl nostyueHus u
IIPUMEHEHHE AIKUHOB

Pemenue 3anau: pacu€Tsl o
YPaBHEHUIO XUMUYECKON
peakuuu

CucreMaTusanus u
000011IeHNE 3HAHUH 10 TEME

ApeHBI: TOMOJIOTHYECKUI
psa, obmas dpopmyna,
HOMEHKJIaTypa.
DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MoJIeKyJ OeH30I1a U TOIyoa,
ux (huznyeckue cBOicTBa

XUMHUYECKHUE CBOMCTBA
apEHOB: PEAKITUU 3aMEIICHUS



30

31

32

33

34

35

36

XUMU4JecKrue CBOMCTBA
apeHOB: PeaKIun
MIPUCOCTUHECHHMS, OKHCIICHHE
rOMOJIOI'0B O€H30J1a

OCO0EHHOCTH XUMUYECKAX
CBOMCTB CTUPOJIA

Pemenue pacu€tHeix 3ama4
Ha OlpeJeeHre
MOJIEKYJISIPHOM (hOPMYJIBI
OpPraHr4YeCKOro BEIIECTBA

CriocoObl nostyueHus u
IIPUMEHEHHUE aPEHOB

T'enetnyeckas cBsI3b MCXKIY
Pa3IMYHBIMU Kj1aCCaMU
YTIIEBOJIOPOJIOB

Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEAKIIUH.
CucreMaTH3anys u
000011IcHNE 3HAHHH 110 TEME

IIpuponusiit ras. [lomytHele
He(TSIHbIE ra3bl



37

38

39

40

41

42

KamenHnslii yroius u

MPOAYKTHI €ro nepepaboTKu

Hed1s 1 ciocoOsl e€

nepepabotku. [Ipumenenue

MPOAYKTOB MepepabOTKH
HeTH

I'eneTmueckas CBA3b MCXKIAY

Pa3siInUHbIMU Kj1aCCaMU
YII€BOJOPOIOB

["anoreHonpou3BoIHBIC
YTIIEBOJIOPOJIOB:
AIIEKTPOHHOE CTPOCHHE;
peaKIiy 3aMeIeHuUs
rajoreHa

JleficTBHE 1Ien0o4Yer Ha
rajoreHnpOU3BOIHBIE.
BzanmoneiictBue
JINTaJIOreHAJIKAaHOB C
MarHueM U [UHKOM

Cucremaru3zamus u
0000111eHIEe 3HAHU 110
pazneny "YrieBoaopoast"



43

44

45

46

47

48

KonrponsHas pabora no
Teme "YraeBonopoab”

[IpenenbHbIE OQHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUI
psia, obmas popmyia,
CTPOCHHE MOJIEKYI,
M30MepHsl, HOMEHKIIATYpa,
Kiaccuukanms,
¢busnueckue cBocTBa

XUMHYECKHE CBOMCTBA
MpeeabHBIX OJJTHOATOMHBIX
CIIUPTOB

CriocoObl nostyueHust u
IPUMEHEHHE OJJHOATOMHBIX
CIIUPTOB

[IpocTeie 3¢upst:
HOMEHKJIATypa ¥ U30Mepus,
0COOEHHOCTH (PU3HUECKUX U
XMMHYECKHX CBOMCTB

MHOroaromMHsble CIIUPTHI:
STWIECHIJINKOJIb U TNIULEPHH,
ux (puznyeckue u
XMMHUYECKHE CBOICTBA



49

50

51

52

53

54

55

CriocoOsl motyueHus u
MPUMEHEHHE MHOTOaTOMHBIX
CIUPTOB

DeHOJI: CTPOCHUE MOJIEKYIIBL,
¢u3nvecknue CBONCTBA.
TokcuuHocTs (heHoNA

XUMHUYECKHE CBOMCTBA
¢denona

CrniocoObl nostyyeHus u
pUMeHeHue GpeHona

[IpaxTuueckas padora Ne 2.
Pemenne
HKCHEPUMEHTAIbHBIX 3374
1o TeMe "CrupTel U
¢benomnsr"

CucreMarusanus u
000011IeHNE 3HAHUH 10 TEME

AnbIerupl 1 KETOHBI:
AJIEKTPOHHOE CTPOCHHUE
KapOOHUIILHON TPYTIIbI;
TOMOJIOTHYECKHUE PSIIBI,
obmas hopmyna, n3oMepus
1 HOMEHKJIaTypa



56

57

58

59

60

61

62

AnbIeruasl 1 KETOHBI:
(hu3MYeCKre CBONCTBA;
peaKIu MPUCOSTUHEHUS

Peakuuu okucinenus u
KaueCTBEHHbBIC PEaKIIUU
ATBIETUIOB U KETOHOB

CriocoObl nosryyeHust
aJIbJIETU/I0B U KETOHOB

OAHOOCHOBHBIE NpEIEIbHBIC
KapOOHOBBIE KUCJIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYJI

N3omepusa u HOMeHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢u3nueckue cBoiicTBa

XHUMHUYeCKHe CBOMCTBA
MpEAEIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

OcoOeHHOCTH CBOMCTB
MYpPaBbUHON KHCIIOTHI.
MHoroo0Opasue kapOOHOBBIX
KHUCJIOT



63

64

65

66

67

OcoOeHHOCTH CBOMCTB:
HemnpeIeIbHbIX U
apoMaTHYECKHUX
KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICIITNX KapOOHOBBIX
KHCIIOT

ITonstue o IIPpOU3BOJHBIX
Kap6OHOBBIX KHCJIOT

CriocoOpl mostyueHus u
MIPUMEHEHNE KapOOHOBBIX
KHCJIOT

CrnoxxHbie 3QupBHL:
TOMOJIOTHUYECKUH Psiji, 00IIast
dhopmyna, uzomepus u
HOMEHKJIaTypa

dusnueckue U XMMUYECKHe
CBOMCTBa 3(UpPOB



68

69

70

71

72

Pemenne pacu€rHbix 3a1a4:
10 YPABHEHHUIO XUMHYECKON
peakuuu, Ha OIpe/ieIICHNe
MOJICKYJISIPHOM (hOpMYJIBI
OpraHUYeCKOI0 BEIECTBA

[IpaxTuueckas padora Ne 3.
Pemenue
IKCIIEPUMEHTAIIbHBIX 33724
o Teme "KapOoHoBbIe
KuCIOThI. CoxHbIe 3pupb!"

Kupsr: ctpoenue,
buznvecKre 1 XUMHUECKUE
CBOCTBA (TUIPOJIU3)

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

MBpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
Moroniee aercteue. [lonarue
0 CHHTETHYECKHX MOFOIIAX
cpenctax (CMC)



73

74

75

76

77

78

79

I'enernueckas cBA3b
YrijieBoaopoaoB U
KHUCJIOPOACOACpKAIINUX
OpraHn4C€CKuUX BCUICCTB

Pacuétel 1o ypaBHEHUAM
XMMHYECKUX PEAKIUI

Cucremaruzanys u
000011IeHNE 3HAHUH I10 TEME

OO01as xapakTepucTHKa

YIII€BOAOB U KJIACCH(PHUKAIINS

YIJIEBOJIOB (MOHO-, - U
MOJIMCaXapu/Ibl)

Monocaxapusr:
(u3MvecKue CBONCTBA U
HaXOXXJCHHUE B TIPUPOJIC

IIpuMeHeHue IIII0KO3bI, €€
3HAUEHUE B
KHU3HEJEATEIIBHOCTH
opraHusma

Jucaxapupl: caxaposa,
MaJjbTO3a U JIAKTO34.
Haxoxnenue B npupone u
MIPUMEHEHHE TUCAXaPHUIOB



80

81

82

83

84

[Tonucaxapumpl: CTpoeHHE
MaKpOMOJIEKYJ, PU3NYECKue
Y XUMHUYECKUE CBOMCTBA,
MIPUMEHEHHE

ITonstue 00 HCKYCCTBCHHbLIX
BOJIOKHax

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

CucreMarusanus u
0000111eHNE 3HAHUH I10
paszneny

KonTponbHas pabota mo
TEME
"Kucnoponcoaep:xauue
OpraHu4ecKkue coeAuHeHus"



85

86

87

88

89

90

AMUHBIL: K1accuuKars,
CTPOCHHE MOJIEKYJI, 001Ias
dbopmya, nzomepus,
HOMEHKJIaTypa
¢u3nveckrue CBONCTBA

XHUMHUYECKHE CBOMCTBA
amn(aTHIecKuX aMHHOB

AHWIIMH: CTPOCHUE AHWINHA,
0COOEHHOCTH XMMHYECKHX
CBOMCTB aHUJIMHA

CriocoOpl mostyueHus u
MpUMEHEHHE T (aTHIECKIX
aMHHOB

AMUHOKHUCIIOTBI:
HOMCHKIJIaTypa U U30MCpUs,
¢u3nueckue cBoicTBa.
OTI[GJ'II)HBIG npeacCTaBuTCIIN
0-aMHUHOKHUCIIOT

XUMHYECKHE CBOMCTBA
AMHUHOKHCIIOT, UX
OHOJIOrMYeCKOe 3HAUCHHUE
amMuHOKHCIIOT. CHHTE3 B
TUAPOJTN3 TIETITHIOB



91

92

93

94

95

Benku kak mpupoHbIe
MTOJIMMEPBI; CTPYKTYPBI
0€eJIKOB

XUMHUYECKUE CBOUCTBA
0€eJIKOB

A3zoTcoaepxaiue
IreTCPOUUKINYICCKHUC
coennHenus. HykiienHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE
1 Ouosioruueckas pojb

[IpakTuueckas padorta Ne 4.
Pemenne

AKCIIEPUMEHTANBHBIX 337124
o Teme "A3oTcoaepkaiiue
OpraHu4ecKue coeanHeHus"

ITpakTruueckas padora Ne 5.
Pemenue
JKCIEPUMEHTAIBHBIX 337a4
o teme "Pacnio3naBanue
OpraHNYeCKUX COCTUHECHUI"



KontposbHas padota mo
96 Teme "A3oTcoaepxkaniue
OpraHUYeCKUe COeTUHEHU"

OCHOBHBIE TOHATHUS XUMUH
BBICOKOMOJIEKYJISIPHBIX

97 COEIMHEHNN U METOABI UX
CUHTE3a —TIOJIMMEpHU3aIHsI 1
MOJIMKOHIE€H ALK

IInacTtmaccel. YTunusanusa n

98
nepepaboTKa MIacTHKa
DnacToMepbl: HATypaJIbHbIN
99 CUHTETHYECKHE KaydyKH.
Pe3una
BosiokHa: HaTypanbHble,
HCKYCCTBEHHbIE
100 Y ’

CHUHTCTUYCCKUC. HonnMepm
CIICHHUAJIbHOI'O Ha3HAYCHUA



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

O60061eHue u
CUCTEMAaTH3alHsI U3yYEHHOTO

102  marepuaia 1o reme 1
"BricokoMoOneKysipHbIE
COeIMHECHHUS"

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 102



11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne
Hara uudposbie

n/ Tema ypoka KoHnTtpoJibHbIe IIpakTuyeckue

Bcero U3y4YeHHUs! o0pa3oBaTe/bHbIE
I padoThI padoThI
pecypchbl

Atom. CocTaB aTOMHBIX SIJIED.
XuMHU4ecKkuil 31eMeHT. M30Tonbl

CTpOGHI/Ie QJICKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIC 1
qucja

Knaccudukanms XumMuaeckux
3JE€MEHTOB (s-, p-, d-, - 1
3JIEMEHTHI)

Pacnipenenenue 31eKTpoHOB 11O
aTOMHBIM OpOUTaISIM

DneKTpOHHBIE KOH(UTYpaLUH
aTOMOB 2JIEMEHTOB B OCHOBHOM H 1
BO30YKJIEHHOM COCTOSTHUU

DneKTpOHHbIE KOH(UTYpaIUH
HOHOB. 1
DIJIEKTPOOTPHULIATENBHOCTh



[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema
XHUMHYECKUX dj1eMeHToB /I, U.
Menneneena, CBI3b C
COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKUX HJIEMEHTOB
1 00pa3yeMbIX UMH IIPOCTHIX U
CJIO’KHBIX BEWIECTB [0 IPYIIIaM U
IepuoIam

Cucremaruzanys u 00001eHe
3HAHUH 110 TEME

Bunn XuMu4ecKkou CBSI3H.
Mexanu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3U.
Bonoponnas cB3s.
MexMonexkynsapHbie
B3aMMO/JICHCTBUS

BaneHTHOCTE U BaJIeHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOEHUEM



12

13

14

15

16

17

18

[IpencraBieHust 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIAaTypa

BemecTBa MOIEKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI.
Tumnel KpUCTAIINYECKUX
pELLIETOK U CBOMCTBA BELIECTB

[TonsiTHE O IUCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUUIOUJTHBIX pacTBOpax

HctrHHBIE paCcTBOPSI:
HACBIIICHHBIC U HEHACHIIICHHBIE,
PacTBOPUMOCT.
Kpucrannoruaparsl

CriocoObl BBIpaKEHUS
KOHIICHTPAILlMU PAaCTBOPOB

Pemenue 3amau ¢
HCIIOJIb30BAHNEM TIOHSTUN
"MaccoBast 10J11 paCTBOPEHHOIO
BemiecTBa", "MosipHas
KOHIIEHTpanus"

Knaccudukanus u
HOMEHKJIATypa HEOPTaHUUECKUX
BEIECTB



19

20

21

22

23

Cucremarusanusa 1 00001IeHnE
3HAaHUHU 110 TEME

KontponbHas paboTa mo temam
"CTpoeHue aToma.
[Tepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /I, M.
Menaeneena", "CtpoeHue
BemecTBa. MHOrooopasue
BelecTs"

Krnaccudukanusa XumMuueckux
peakiuii B HEOpraHU4YECKON 1
OpPraHMYECKON XUMUU. 3aKOH
COXPAHEHHUs MacChl BELIECTB;
3aKOH COXpaHEHUs U
MIpEeBPALICHUS SHEPTUU TIPU
XUMHUYECKHUX PEaKIMIX

TennoBsie 23 exThI
XUMHYECKUX PEAKIIUH.
TepMmoxuMuueckne ypaBHEHUS

Brruncienus no YpaBHCHUAM
XUMHUYCCKUX peaKuHﬁ u
TCPMOXUMHNYCCKUM YPABHCHUSAM



24

25

26

27

28

29

30

CKOpOCTh XMMHUYECKOM peaKiivi,
e€ 3aBUCUMOCTD OT Pa3IM4HbIX
¢dakropos. Karanus u
KaTaJlu3aToOpPhI

T'omorennsie u TCTCPOTCHHLBIC
peakuuu

[IpakTuueckas padora Ne 1 o
Teme "BiusHue pa3nuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

OObpaTtumbie U HEOOpaTUMBIE
peakiyu. XMMUIECKOe
paBHOBECHE

[IpakTnueckas padora Ne 2 o
teMe "BrusHue pa3nuyHbIx
(akTOpOB Ha MOJIOKEHUE
XMMHYECKOT0 paBHOBecus"

DNEeKTpOoNIUTHYECKAst
mucconmanya. CUIbHBIE U
cia0bie 25eKTpoauThl. CTeTeHb
JUCCOIUAITTI

HNoHHOe npon3Be/IeHHE BOAbI.
Cpena BOIHBIX PaCTBOPOB.
Bomopoansriii mokazarens (pH)
pacTBopa



31

32

33

34

35

36

37

38

39

I'maponus cosneit. Peakiuu,
MIPOTEKAIOIINE B pACTBOPaX
AJIEKTPOJIUTOB

[Tpaktuyeckas padora Ne 3 o
Teme "XHUMUYECKUE PEaKLIUU B
pacTBOpax AJAEKTPOIUTOB"

OKUCITUTEIIHFHO-
BOCCTAHOBUTEJILHBIC PEAKITUH.
Baxnaennmme OKUCINTENN |
BOCCTAaHOBHUTEIHN

MeTo JIeKTPOHHOTO
(2JIEKTOHHO-MOHHOT0) OajaHca

DNEKTPOJIN3 PaCTBOPOB U
pacIyIaBoB BEIIECTB

Pemenune 3amaq Pa3JIMIHBIX
THUIIOB

Pemenne 3amad pa3inu4HbIX
TUIIOB

Cucremaruzanusa 1 0000IIeHIE
3HaHU# Mo TeMe " XUuMHUUYecKue
peakuun"

KonTponbhas pabota no teme
"Xumnueckue peakuuu"



40

41

42

43

44

45

ITonoxeHre HEMETAIIOB B
IIepnonnueckoi cucreme
XUMHUYECKUX dieMeHToR /1. M.
MeneneeBa 1 0COOCHHOCTH
CTPOEHHUSI KX aTOMOB.
dusnyeckue CBOMCTBA
HEMETAJIJIOB

Annotponusi HEeMETauIoB (Ha
pUMepe KUCIOpo/Ia, CepHl,
dbocdopa u yraepoaa)

Bonopona: nonydenue,
¢busnvecKre 1 XUMHUECKUE
cBorcTBa. ['mapuael

["asiorensl: HaX0X/I€HUE B
IIpUPOJIe, CIOCOOBI MOTYUYEHUH,
¢busznyecKkrue 1 XUMUYECKHe
CBONCTBA
l"anorenoBo1OpOABI.
Baxneiimue
KHCIIOPOJICOAEPKALLIE
COEIMHEHUS TAJIOT€HOB

JlaGopartopHbie 1
MIPOMBIIIIJIEHHbIE CTIOCOOBI
MOJTyYEeHHUS T'aJIOTEHOB.
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[IpuMeHeHue rajoreHoB U uX
COETUHEHUN

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

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CIIOCOObI
MOJTy4YCHHUsI, PU3UICCKUC U
XUMHUYECKHe cBoicTBa. O30H.
[TpuMeHeHHe KUCIOpoIa U 030HA

Oxcuapl ¥ TEPOKCHUIBI
Pemenue 3a1a4 pa3inyHbIX
TUIIOB

Cepa: Hax0JI€HUE B PUPOJIE,
CIOCOOBI OTYYEHUS,

¢busznuecKkrue 1 XUMHUYEeCKHe
CBOMCTBA

CepoBonopon, cyabhuabl
Kucnopoaconepxkamue

coeanHeHus cepbl. OcoOeHHOCTH
CBOWCTB CEPHOM KUCIOTHI
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[TpakTrueckas padora Ne 5.
Pemenue skciepuMeHTAIbHBIX
3aga4 no teme "Cepa u eé
coenuHeHus"

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

Kucnopoaconep:xarue
coenunuenns azora. OcoO0eHHOCTH
CBOWCTB a30THOU KHUCJIOTBI

[IpuMeHeHue a3ota u ero
coeqnHEeHNH. A30THBIE
ynoopeHus

docdop: HaAXOXKICHUE B
MIPUPO/IE, CIOCOOBI MOTYUYCHHS,
¢buznyeckue 1 XUMHUYECKHUE
coiicTBa. Pocuasl u pochun

Oxkcuasl hocdopa,
dhocdopcoaepkaiiye KUCIOTHI.
Comu dhochopHON KHCIOTHI

[Tpumenenue dhocdopa u ero
coeauHenuil. @ochopHbie
ynoOpeHus
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[TpakTrueckas padota Ne 6.
Pemenne skcriepuMeHTaTbHBIX
3ama4 o Teme "A3ot u docdop
U UX coequHeHus"

Yraepoa: HaXOXK/ICHHUE B
MIPUPOJIC, ATIOTPOITHBIC
MoauuKanuu; GU3NIecKrue u
XHMHYECKHE CBOICTBA,
MIPUMEHECHHE

Oxcup yrnepona(1l), oxcun
yraepona(IV), yronbHas kucnora
u e€ conu

Pemenne 3amau pa3inu4HbIX
TUIIOB

KpemHuuii: HaxoxaeHue B
IIpUPOJIe, CIOCOOBI MOTYUYEHUH,
¢busnyeckue 1 XUMHUYECKUE
CBOMCTBA

Oxcup kpemuusi(1V),
KpEMHUEBAs KUCII0Ta, CUJINKAThI

[TpuMeHeHe KPEMHHUS U €T0
coequneHuit. CTeKI10, ero
HOJ'Iy‘IeHI/Ie, BU/BI CTCKJIAa

Pemenue 3agad pa3ninuHbIX
TUIIOB
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Cucremarusanusa 1 00001IeHnE
3ganui o treMe "Hemeramisr"

KontposbHas paboTa mo teme
"HemeTtamisr"

AHanus pe3ynbTaToB
KOHTPOJIBHON paloTHI,
KOPPEKIHSI OIIHOO0K

IlonoxeHre METaJIIOB B
Ilepuonuueckou cucreme
XHUMHYECKHUX 3JICMEHTOB.
OcoOEHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

OO6mue guznueckre CBOMCTBa
MetaoB. [IpumeHenue
METAJIJIOB B OBITY M TEXHUKE

Crnnasel MetaioB. Koppozust
METaIoB

Pemenune 3amaq Ppa3JINIHbIX
THUIIOB

DIEeKTPOXUMHUYECKUN P
HanpspKeHud MetauioB. O0rme
CIOCOOBI MOTYYCHUSI METAIIJIOB
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OO6mas xapakTepucTHKa
MeTaJuoB [A-rpymnmsl
[Tepuonuueckoit cuCTeMbl
XUMHUYECKUX IeMEeHTOB. Harpuii
Y KaJUi: MOJy4YEHHUE,
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE IPOCTHIX
BEILIECTB U UX COCTMHEHUI

OO6m1as XxapakTepucTuKa
MeTaioB [IA-rpynmel
[Tepuonnueckoit CuCTEMBI
XUMHUYECKUX IJIEMEHTOB.
Maruuil ¥ KaJIbLIUI: [1OJy4YEHHUE,
(bu3znyecKrue 1 XUMUYEeCKHe
CBOMCTBA, IPUMEHEHUE POCTHIX
BEILIECTB U UX COETMHEHUI

JKEcTKOCTH BOOBI U CIIOCOOEI €8
yCTpaHEHUs

ANIOMUHUI: TIOJTy4YEHHE,
¢bu3nyecKkne 1 XuMHUYECKHe 1
CBOMCTBA, IPUMEHEHNE

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA aJTIOMHUHMS,
TUAPOKCOKOMILIEKCHI aTFOMHUHMS,
WX IPUMEHEHUE
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Pemenne 3aJlaq pa3JINYHbIX
THUIIOB

[TpakTuyeckas pabora Ne 7.
Pemenne skciepuMeHTAIBHBIX
3a7a4 1o teme "MeTaiuibl
IJ1aBHBIX noArpymnm"

OO01as xapakTepuCcTHKa
METAJUIOB TTOOOYHBIX OATPYIIT
(B-rpynn) Ilepuonnueckoit
CHCTEMBI XUMUYECKHUX
3JIEMEHTOB

duznyeckre 1 XUMHUYECKHE
CBOMCTBA XpOMa U €ro
COGHHHGHHﬁ, HUX IPUMCHCHUC

Baxkueiinue coequHeHUS
Mapranua. [lepmanranar kanus,
€r0 OKMCIIUTEIbHBIC CBOMCTBA

q)I/IBI/I‘IGCKI/IC U XUMHUYCCKUEC
CBOICTBA KeJIe3a U €T0
coenuHenuil. [lonyuenue u
MIPUMEHEHHUE CILJIABOB XKeje3a

duznyeckre 1 XUMHUUECKHE
CBOMCTBA MEIH U €€
COEAMHEHHH, UX MPUMEHEHUE
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Pu3nyecKue U XUMUYECKHE
CBOMCTBA LIMHKA U €r0
COCUHECHU, UX IPUMEHECHHUE.
I'mapOoKCOKOMILIEKCHI IMHKA

[TpakTrueckas padota Ne 8.
Pemenne skcriepuMeHTaNbHBIX
3a7a4 1o teme "MeTaiibl
moOOYHBIX oArpym"

Pemenue 3amau Pa3INIHbIX
THUIIOB

O000IIIEHNE U CUCTEMATHU3ALINS
M3YYCHHOTO MaTepraa Imo TeMe
"Merayuer"

KonTponbHas pabota mo Teme
"Mertamuibr"

AHanu3 pe3yabTaToB
KOHTPOJIBHON paboTHI,
KOPPEKIIUS OIIHO0K

Ponp xumun B obecrieueHUN
YCTOMYHMBOTO pa3BUTHUSA
yenoseuecTBa. [lonsaTne o
Hay4HBbIX METOJIaX UCCIIEIOBAHUS
BEILECTB



Hayunble nprHIUIIBI
OpraHM3aLIH XUMHYECKOTO

95 npou3BocTBa. [IpomblilIeHHbIE
CIIOCOOBI TOTYy4YEHUS BAXKHEUIITUX
BEIIECTB

XUMHUECKOE 3arpsi3HEHUE
96 OKpY>KaloIen Cpe/ibl U ero
IIOCIICACTBHUA

97 XuUMUA U 3J0POBbE YEJIOBEKA.
JlekapcTBEHHBIE CpE/ICTBA
Xumus nuiy. Poins xumun B

98 obOecIieue NNy MUILEBOM

0€e30I1aCHOCTH

Kocmernueckue u
99 napdroMepHbIe CpeICTBa.
briToBas xumus

XHMHS B CTPOUTEIBCTBE.
100  BaxHeimmue CTpOUTENBHBIE U
KOHCTPYKLIMOHHBIE MaTEpUaJIbl

XHUMHS B CEIBCKOM XO35UCTBE.
101  Oprannueckne U MUHEpAJIbHbIE
ynoOpeHus

102 Cucremaruzamus 1 00001eHe
3HAHUH 110 TEME



OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102






YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
JIéskun A.H., AkiinonepHoe obmectBo «M3naTenscTBo «IIpocBemienue»
O.C. I'abpuansn, ®.H. Mackaes, C.1O. [Tonomapes, B.W. Tepenun -

NzparensctBo "poda"

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
I'apa H. H. Xumus: ypoku B 10 kitacce: mocoOue st yauTest

["apa H. H. Xumus: ypoku B 11 kiacce: nocodue st yuuTens

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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