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MHOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma 1o XMMUU Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanun B Poccuiickoii ®Penepauun», TpeOOBaHUN K pe3yJbTaTaM
OCBOEHHUs (enepanbHO 00pa3oBaTENbHOM MPOrpaMMbl CPEIHErO OOIIEro
obpazoBanusa(DOII COO0), MpeACTaBICHHBIX B deneparbHOM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTanHgapTe COO, c¢ yuérom Konueniuu
npenojaBaHusi  ydeOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsaiusax  Poccuiickon ~— @enepauuy, — pealM3yIOUIMX  OCHOBHBIC
oOpasoBaTeibHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJOKEHUN «CTpaTerun pa3BuTuUs
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypoBHE YriyONE€HHOTO M3y4YeHHUs 3aHMMAaeT BaXKHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpaszoBaHus ydamuxcs 10-11 xmaccos.
N3yuenune mnpeamera, peaquzyemMoe B YCIOBUAX AU(PGHEepeHIUPOBAHHOIO,
npouabHOro 00y4YeHHs, NPU3BAHO OOECNEeUuTh O00Ie00pa3oBaATENbHYI0 U
OOIIEKYJBTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO IS
aJlanTalid uX K OBICTPO MEHSIOIMMMCS YCIIOBUSAM KU3HHU B COLIUYME, a TaK¥Ke
Uil TIPOJIOJDKEHUs  OOydeHHs B OpraHu3alusx MpogdecCHOHAIBHOIO
oOpa3oBaHUsA, B KOTOPBIX XWUMHS SBJISIETCS OJHOM U3 TMPUOPUTETHBIX
JTUCIIUTLIVH.

B nporpamMMe mo XUMHUM Ha3Hau€HHE NpeaMeTa «XUMHs» TMOTydaeT
NoJpoOHYI0 HMHTEPHPETAlUI0 B COOTBETCTBUM C OCHOBOIOJIAraloIIMHU
nosioxkeHussMu GI'OC COO o B3auMOOOYCIIOBIECHHOCTH LIEJIeH, COMepKaHus,
pe3yNbTaToB OOy4eHHUS M TpPeOOBaHUI K YPOBHIO MOATOTOBKU BBIMTYCKHHKOB.
CBHUIETETBCTBOM TOMY SIBIISIFOTCS CJIEAYIONIME BBIMOJIHIEMbIE MPOTPAMMOUN 10
XUMUU (PYHKITUN:

e HH(}OpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTopoil obecrieunBaet
MOJIyYeHHUE TPEACTABICHUS O IENIAX, COAEpX aHUHU, OOIIEH CTpaTeruu
oOydeHMs, BOCIUTAHUA W Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMU
peIMeTa, N3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

e OpPraHU3aIMOHHO-TUIAHUPYIOIIAS, KOTOpas peaycMaTpUBaeT
OTIpeJIeIICHHEe: MPUHITUIIOB CTPYKTYPHUPOBAHUS U TIOCIEIOBATEIILHOCTH
U3y4eHHs y4eOHOTO MaTepuaa, KOJIMYECTBEHHBIX U KaY€CTBEHHBIX €T0
XapaKTePUCTHUK; TTOJIX0/I0B K (POPMHPOBAHHUIO COJIEPKATETHLHON OCHOBBI
KOHTPOJISI U OIICHKHM 00pa30BaTEIbHBIX JOCTIKEHUU O00Yy4arouuxcs B
paMKax WTOrOBOH arrectanuu B (OpME €IUHOTO TOCYIapCTBEHHOTO
AK3aMEHa MO XUMHUHU.

[Iporpamma aJist yriyOia€HHOTO U3YUYECHHS] XUMUU:

e YCTaHABJIMBACT MHBAPHUAHTHOE MPEAMETHOE COJEpKaHue, 00s13aTeIbHOE
JUISE M3YyYeHHsI B paMKaxX OTACNIbHBIX Tpoduiield, MmpeaycMaTpuBacT
pacrpeneneHue M CTPYKTYpUpPOBAaHHME €ro Mo KjiaccaM, OCHOBHBIM
coJiep KaTeNbHBIM JIMHHUSIM/pa3ieiaM Kypca;

e HaéT MpUMEpPHOE pacrpeaeseHre y4eOHOro BpeMeHH, PEKOMEHYEMOTro
JUISl UBYYEHUSI OTACIbHBIX TEM;

e MpE/UIAracT MNPUMEPHYIO IOCICAOBATEIBHOCTh H3YYCHHSI Yy4eOHOro
Marepuaia ¢ y4€TOM JOTUKH MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIPEMETHBIX CBA3EH;

e JaéT METOJUYECKYID MHTEPHpPETAMI0 LeJled U 3aJad U3y4YeHUs
npeaMera Ha o yriayOJNEHHOM YpPOBHE C  YU4€TOM  COBPEMEHHBIX
MPUOPUTETOB B CHCTEME  CpeaHero  oOlmero  oOpa3oBaHus,



COZlepKaTeIbHOM  XapaKTePUCTUKU  IUIAHUPYEMBIX  pE3yJbTaTOB
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOW MPOrpamMMBbl CPEIHEr0 OOIIEro
o0Opa3oBaHus (JUYHOCTHBIX, METANIPEAMETHBIX, IPEIMETHBIX), & TAKKE
C Y4Y€TOM OCHOBHBIX BHUJOB Y4YE€OHO-IIO3HABATEIbHBIX JEHCTBUUI
00y4aromerocsi o OCBOEHUIO COAEPKaHUS MPEIMETA.

[lo BceM Ha3BaHHBIM MO3UIMUSAM B MPOTPaMME MO XUMHUHU IPEyCMOTpEHa
MIPEEMCTBEHHOCTh C OOYYEHHEM XUMUUM Ha YpPOBHE OCHOBHOTO OOILIEro
oOpazoBaHus. 3a mpenelaMH YCTAaHOBJIECHHOW MPOTpaMMOM MO XUMUU
00s3aTeNbHONM  (MHBAPUAHTHOM) COCTABIISIIOUIEH  coAep)aHUs  y4eOHOro
npeaMera «XHUMHS» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHAaTUBHOU
COCTaBIIAIONICH, KOTOpas JIOJDKHA ONpEeAeNsTbcsl B COOTBETCTBUU  C
HaAIpaBJIEHUEM KOHKPETHOTO MPOQuiIsi 00ydeHHUs.

B cootBeTcTBHM ¢ KOHuenTyadbHbIMM nosoxkeHusmu PI'OC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOr0 U YINIYOJIEHHOIO YPOBHEM B cHCTEMe
nuddepeHIIMPOBAaHHOTO 00yUYEHUsI Ha YPOBHE CPEIHEr0o O0IIero oopa3oBaHUS
XHUMHSI Ha YpOBHE YINIYOJIEHHOIO W3Y4Y€HHUs HallpaBieH Ha peaJu3aluio
NPEEeMCTBEHHOCTH C TOCHEAYIOIIMM JTaloM TOJYYEHUS XUMHUYECKOTO
oOpa3oBaHHsA B pPaMKax HU3YYEHHs CIHEIUAJIbHBIX €CTECTBEHHO-HAY4YHBIX U
XUMHYECKUX  JIUCUMIUIMH B By3aX M OpraHuM3alusix  CpPeIHEro
npodeccruoHaibHOr0 00pa3oBaHus. B 93Toil CcBA3M H3ydeHHE TIpeIMeTa
«XUMHS» OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha pacUIMpeHHe U yriyoOjeHue
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKA OOYYAIOMIMXCS, BBIOPABIINUX
onpenenéHHbli  mpoduib 00yueHus, B TOM 4YHCIE€ C MEpPCHEeKTUBOU
MOCIIEYIOMIET0 TMOJYyYeHUS XUMHUYECKOro O0Opa3oBaHHMs B OpraHU3alUgaX
npodeccronaabHOoro oopaszoBanus. Hapsay ¢ atum, B cBete TpedoBanuii ®I'OC
COOQO k muaHupyeMbIM pe3ysibTaTaM OCBOCHHS (efepalibHON 00pa30BaTeIbHOM
IpOrpaMMbl CpellHEero oO1iero oOpa3oBaHUsS H3Y4YEHHUE MpeaMeTa «XHUMHUS»
OPHUEHTUPOBAHO TaKKe Ha peIIeHHWEe 3a/lad BOCIHUTAHUS U COIMAIBHOTO
pa3BUTHs 00yYaroUMxcsi, Ha (POPMUPOBAHUE Y HUX OOIICHHTEIICKTYaIbHBIX
YMEHUH, YMECHHI pallMOHAIM3AlMKA y4eOHOTro Tpyaa U 0000MEHHBIX CITIOCOOOB
JESTEIBHOCTH, UMEIOIIUX MEXKIMCIUILTHHAPHBIN, HAJIIPEIMETHBIN XapakTep.

CocraBnsronumMu — nipeaMera  «XUMHUS» Ha  YpOBHE  YIIIyOJIEHHOTO
U3YUEHHUsI SBISIOTCS yriayOn€HHbIe Kypehl — «Opranudeckas XuMusa» u «O01mast
U HeopraHudeckas xumusi». llpu ompeneneHud TMOAXOAOB K OTOOpPY W
CTPYKTYPHOW OpraHU3aIlii COJIEPKaHHUS ITHUX KYypCOB B MpOrpamMMme MO XUMHUU
3a ocHoBy mpuHATH nonoxkeHus GI'OC COO o paznmmuusx 06a3oBOro
yr1yOIE€HHOTO YPOBHEW M3YUEHHUS MTpeIMeETa.

OcHoBy copepxxanusi KypcoB «OpraHuueckas xuMmus» u «OOmas u
HEOPraHWYeCKass XUMHUS» COCTaBISET COBOKYIHOCTh IPEAMETHBIX 3HAHMM U
YMEHHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YyU€HHUs IpeaMeTa. JTa cucreMa
3HAHMM TOJIy4aeT OINpPEAEIEHHOE TEOPETHYECKOE JIONOJHEHHE, MO3BOJIOIIEE
OCO3HAHHO OCBOHWTH CYIIECTBEHHO OONbIIuii 00BEM  (PaKTOIOTHUECKOTO
MaTepuana. Tak, Ha YrJyOJ€HHOM ypOBHE HM3y4deHHUs NIpeaMmeTa obecreueHa
BO3MOKHOCTh 3HAYUTEIBHOTO yBEIWYeHHs OO0OBbEMA 3HAHUH O XUMHUYECKUX
AJIEMEHTaX M CBOWCTBAX UX COCAMHEHUN HA OCHOBE PACUIMPEHUS U YTIyOIeHUS
IIPEICTABIICEHUI O CTPOEHUH BEIECTBA, XUMHUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
MPOTEKAHMSI pPEaklMil, paccMaTPUBAEMbIX C TOUYKU 3pPEHHUS] XUMHUYECKOU
KHHETUKM W TEPMOJMHAMHMKHU. M3yueHue mNepuojuyYecKkoro 3akoHa U
[lepyonnyeckoii  cUCTEMbl  XMMHUYECKMX  3JIEMEHTOB  Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHX IPEJICTABICHUSAX O CTPOEHHUU aToMa.
XUMHYECKas CBA3b OOBSCHIETCS ¢ TOUKU 3PEHHUS SHEPreTHUYECKUX M3MEHEHUU



npu €€ 00pa3oBaHUM U Pa3pyLICHUH, a TAKXKE C TOUKU 3PEHUSI MEXAaHU3MOB €€
oOpa3zoBaHusa. WM3yueHue TUIOB peakuuil AonoyiHseTcsl (OPMHUPOBAHUEM
MPEACTABICHUN 00 3JIEKTPOXUMHYECKUX MPOLECCaX U 3JIEKTPOJIN3E PaCIlJIaBOB
U PacTBOpPOB BeEUIECTB. B Kypce OpraHM4YecKOd XUMHUM IMPU PAaCCMOTPEHUU
PEaKLMOHHON CIMOCOOHOCTH COEAMHEHHH ynaenserca o0co0oe BHUMAaHHE
BOIlpocaM 00 DJJEKTPOHHBIX 3(P(deKTax, O B3aUMHOM BIMSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHWE HMEET TO, 4YTO Ha COJIepKAaHUE KYpPCOB XUMUU
yriayOia€HHOrO YpOBHS HM3Y4YEHHUS Ui KJIACCOB ONpenenéHHOro mnpoduis
(rmaBHBIM 00pa3oM Ha HUX CTPYKTYpY M XapakTep JOMNOJHEHUH K oOuen
CUCTEME MPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIUSHUE CMEXHBIC MpeaAMETHl. Tak,
HanpuMep, B COJIEP)KAHUM MpeaMeTa s KIACCOB XMMHKO-(PU3UUECKOIro
npoduiiss 6oJbIIOE 3HAUEHHE OyIyT UMETh 3JIEMEHTHI Y4eOHOro Marepuania 1o
obOmeit xumuu. [Ipu u3yueHuu mnpeaMera B JAaHHOM Ciydae akIEHT OyJner
clellaH Ha OOIIHOCTh METOJOB IO3HAaHUS, OOUIHOCTh 3aKOHOB U TEOpHUH B
XUMHHU U B (PU3MKE: aTOMHO-MOJIEKYJIsipHasi Teopus (MOJIEKYJsIpHAsi TEOpHUs B
¢u3nKe), 3aKOHBI COXpPAHEHUsT MacChl M DHEPTUH, 3aKOHBI TEPMOIUHAMUKH,
ANEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUU BEILIECTB U APYTOE€.

B 1o e BpeMs B coJepKaHMM TMpeAMeTa s KIJIACCOB XHMMKO-
O6uonornyeckoro npoduiis OoNbIINKA yAeNbHBINA BeC OyeT UMETh OpraHuyecKas
xumusi. B aTOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh JUisl  Oojee
OOCTOSITENIBHOTO  PAaCCMOTPEHHS] XMUMHUYECKOM OpraHu3alMd KJIETKH Kak
OMOJIOTUYECKON CHCTEMBbI, B COCTaB KOTOPOW BXOMST, K MpUMEpY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUIUIbI, OENKH, YTIEBOJIbI, HYKICUHOBbHIE
KHUCIJIOTHI U apyrue. [Ipu 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX NpeACTaBUTENEH
OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB CIIYKAT OCHOBOM ISl M3Yy4YEHUS
CYLITHOCTH MpoIecCcOB (OTOCUHTE3A, IbIXaHHUs], TUILEBAPEHUS.

B mnnane QopmMupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHS, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB IO3HAHHMS W ONBITa MPAKTUYECKOTO MPUMEHEHUs
HAyYHBIX 3HAHUN HU3Y4YCHHUE TMpeaAMeTa «XHUMHUs» Ha YriayOJEHHOM YpOBHE
OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C YUCOHBIMU MPEAMETAMH, BXOASIINMH B
COCTaB  TpeAMETHbIX  obnactelt  «EcTecTBeHHO-HayuHbIE  MPEAMETHIY,
«MatemaTtuka u uHpopMaTuka» u «PyCcCKUM SI3BIK B IUTEPATYPAY.

[Tpu m3ydyenun yueOHOro mpenMera «XUMHsD Ha YTIIyOJIEHHOM YpOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOTO M CpEIHEro oOmiero obpasoBaHus (Ha
0a30BOM  ypOBHE), 3ajayell  TMEPBOCTEIICHHOM  3HAYUMOCTHU  SIBIISICTCS
dbopMupoBaHHE OCHOB HayKH XHMHH Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKON JEATEIIBHOCTH YEJIOBEKA M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYJbTyphl. PemieHue 3Tod 3amauu Ha yriayOnEéHHOM
YPOBHE W3y4YE€HUs MPEAMETA MPEAIO0JIAracT peaJnu3altio TAKUX LeJlel, KaK:

e (GopMUpOBaHHE TMPEACTABICHUI: O MaTepHaJbHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSX M IIO3HABAEMOCTH SIBJICHHI NPUPOABI, O MeECTe
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ Benylled poiu B
0o0ecrevYeHnn YCTOWYMBOTO pPa3BUTUSL UEJIOBEYECTBA: B PELICHUU
poOJIeM 3KOJIOTHYCCKOM, SHEPreTHYSCKON W MHUIIEBON 0€301MacHOCTH,
B Pa3BUTUM MEAUIMHBI, CO3JaHUU HOBBIX MAaTEpPUATIOB, HOBBIX
UCTOYHHKOB SHEPIUH, B o0ecreyeHnu PaLMOHAIIEHOTO
OPUPOJOTNONB30BaHMs, B (HOPMHUPOBAHMM MHUPOBO33PEHUS U 0OIIEeH
KyJIbTYypbl ~UE€JIOBEKa, a TakKe HKOJIOTMYECKH OOOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 30POBbIO U IIPUPOIHOU CpELE;



OCBOCHUE CHUCTEMBbl 3HAHUM, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTaBJISAIOLET €CTECTBEHHO-HAY4YHOU KapTUHBI MHUpa:
dbyHIaMEHTaIbHbIX MMOHATHH, 3aKOHOB U TEOPUN XUMUU, COBPEMEHHBIX
MPEJICTABICHUN O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJIMOJICKYJISIPHOM, O TE€PMOAWHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSA XMMHUYECKUX PEAKIHUM, O
XUMUYECKOM paBHOBECHHU, PacTBOpax M JHUCIEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;
dbopmupoBanue y  oOydYarolmUXCs  OCO3HAHHOTO  IOHHUMAaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJIsi OOBSICHEHUS
KITFOUEBBIX HJEH W MpOoOJeM COBPEMEHHOM XUMUH, JJIsi OOBICHEHUS U
NPOTHO3UPOBAHUSA  SIBJICHUW, MMEIOUIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJy; TPAMOTHOTO pelieHus NpoOJeM, CBSA3aHHBIX C XUMUEH,
IIPOTHO3UPOBAHUS, aHajluM3a MU OLEHKU C IIO3ULHUM DKOJIOIMYECKON
0e30MacHOCTH  TOCJEJACTBUM  OBITOBOM M NPOM3BOJICTBEHHOMU
NEATEIbHOCTH YEJIOBEKA, CBSI3aHHOW C XMMHUYECKUM IPOU3BOJCTBOM,
UCIIOJIb30BaHUEM U MepepabOTKOM BEIIECTB;

yriayOjaeHue TMpeACTaBICHUM O HAy4dyHbIX METOJlax IMO3HaHUS,
HEOOXOAUMBIX JJIsI IPUOOPETeHUs] YMEHUM OPUEHTHPOBATHCS B MHPE
BEIIECTB U OOBSICHEHUS] XUMHUYECKUX SIBJICHUU, UMCIOIIMX MECTO B
NPUPOJIE, B MPAKTUUECKOMN JESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B nmane peanuzanuu mepBOOYEPENHBIX BOCHHUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKIHI 1IEJIOCTHON CUCTEMBI CpeHEro 001Iero oopa3oBaHus MpU U3YYCHUU
npenMera «XUMHUS» Ha YriayOJEHHOM YpOBHE OCOOYI0 aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

BOCTIUTaHUE YOEKAEHHOCTH B IMO3HABAEMOCTH SIBICHUW TNPUPOIHI,
YBOKEHUS K IMPOIECCY TBOpPYECTBA B OOJACTH TEOPETHUECKHX H
NPUKIATHBIX UCCIICOBAHUNA B XUMHH, (OPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYCHHWIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CAMOBOCIHTAHMIO HAa  OCHOBE  YCBOCHWSI
00IIIeUeTIOBEYCCKUX IIEHHOCTEH;

pa3BUTHE  TO3HABATEIbHBIX HMHTEPECOB, HMHTEIUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW oOydaronmuxcs, (GopMHUpOBaHHE Y HHUX
CO3HATEJILHOTO0 OTHOIICHUS K CamMO0Opa30BaHHIO W HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBHIO YCIICIIHOW mpodeccHoHanbHON U
OOIIECTBEHHOM NEeITebHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

dbopMHUpOBaHUE YMEHUN W HABBIKOB Pa3yMHOT'O MPUPOJIONOJIL30BAHUS,
pa3BUTHE  JKOJIOTHMUYECKOW  KYJIbTYphl,  NPUOOpPETEHUE  OMbITA
0O0IIECTBEHHO-TIOJIE3HON IKOJIOTHIECKOU IeITeTLHOCTH.

OOmiee 4YHWCIIO 4YacoB, MPEAYCMOTPEHHBIX I M3YYCHHs] XUMHUU Ha
yrayOJIeHHOM YpOBHE CpenHero obmero oopazoBanus, coctaBiset 204 4acos:
B 10 kmacce — 102 yvaca (3 ygaca B Henento), B 11 kmacce — 102 yaca (3 yaca B
HEJIEJIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHUM.

IIpenmer u 3HaYeHWE OPraHUYECKOW XUMWH, M[PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COSTUHEHHM.

DNEeKTpOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
cocTosiHUA. BaneHTHbIE BO3MOXKHOCTU aToMma yriiepoja. XMMHUYECKasl CBA3b B
OpraHMYecKUX COEAMHEHMSIX. TUmbl THOpUIM3ALMH ATOMHBIX OpOUTanen
yriaepoaa. MexaHnuaMbl 00pa3oBaHMsS KOBaJEHTHOW CBs3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI NEepeKpbIBaHUS aTOMHBIX OpOUTaNeH, o- U -
cBs3u. OnuHapHasi, BOMHAas U TpoiHas cBsa3b. CrnocoObl pa3pbiBa CBs3ed B
MOJIEKYyJlaX OpraHuyeckux BemiecTB. lloHATHE O CBOOOJHOM pajauKaie,
Hykjeoduse u snekTpodure.

Teopust cTpoeHuss opranudeckux coeauHeHuii A.M. bytiepoBa u
COBPEMEHHbBIEC TPEACTABICHUS O CTPYKTYpe MOJIEKYJ. 3HadeHHEe TEOpUu
CTPOCHUS OPraHWYECKHX COCAMHEHHIl. MOJICKYIIpHBIE U CTPYKTypPHBIC
dopmynbl.  CtpykTypHble (GOpMYNbl  pa3iMYHBIX  BHJAOB: pa3BEPHYTas,
COKpalmi€HHas, ckenetHas. WM3omepus. Buabl wn3oMepum: CTpYKTypHas,
IPOCTPAHCTBEHHAs. OJEKTpPOHHBIE 3(PGEKThl B MOJEKylIaX OpPraHUYeCKHX
COEIMHEHUN (MHAYKTUBHBIN 1 Me30MEpHbIN 3 (DEKTHI).

[IpencraBnenne o kiaccuukanuu opraHuueckux BemiecTB. [loHsTHE O
(byHKIIMOHAIBHON rpyIIIe. ["'omonorus. I'omonornueckue PAIBI.
Cuctematnyeckas HoMeHKiarypa opranudeckux coeauHenuit (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX ITPEACTABUTEIIECH.

OcobOeHHocTH U KiIaccuUKaIMs OpraHMYeCcKUX peakiuil. OKUCIuTeIbHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUN B OPraHUYECKONW XUMHUH.

DKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX MPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHWYEeCKHUX BEIIECTB W MaTepualaMy Ha HX
OCHOBE, OMbITHl MO MPEBPAIICHUIO OPraHUYECKUX BELIECTB IMPU HArpeBaHUU
(nnaBnenue, oOyriIMBaHWE W TOPEHHUE), KOHCTPYUPOBAHUE MOJEIEH MOJIEKYI
OpraHUYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorudeckuil psia ankaHoB, oOmas Gpopmyia, HOMEHKIATypa
1 [I30MEpHS. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB,
sp -m6p1/1;(1/13au1/1;1 aTOMHBIX OpOuTalel yriepoaa, G-CBs3b. Du3MuecKHe
CBOICTBA aJIKAHOB.

XVMMHYECKHE CBOMICTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpHU3ALNH,
JNETUIPUPOBAHNS, UUKIN3ALNH, TUPOIN3a, KpeKUHra, ropenus. [Ipeacrasienue
0 MEXaHU3ME PEaKIM paJuKaJIbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U IPUMEHEHUE AJIKAHOB.

Huknoankanel. OOmass  ¢opmyna, HOMEHKIATypa H  H30MEpHS.
OCOOEHHOCTH CTPOEHHS M XUMHYECKHMX CBOMCTB MalbIX (LMKJIONPOIAH,
MUKI00yTaH) ¥ OOBMYHBIX (IIMKJIONEHTAH, IUKIOTEKCaH) IMKIOATKAHOB.
CriocoObl OJTy4YeHHs M IPUMEHEHHE LIUKJIOATKAHOB.

Ankenbl.  ['oMomormueckuit  psa  ankeHoB, oOmas  ¢opmyna,
HOMEHKJIaTypa. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE MOJEKYII
AJIKEHOB, SP--ruOpuau3alys aTOMHBIX OpOuWTaneil yriepona, G- U T-CBA3M.
CtpykTypHas © reoMeTpudeckas (IMc-TpaHC-) u3zoMmepus. Dusnyeckue



CBOMCTBA aJKEHOB. XHMHMYECKUE CBOWCTBA: pPEAKUUU IPUCOCIUHECHUS,
3aMEILIECHUS B O-TIOJIOKEHUE MPU IBOMHOM CBSI3H, MTOJIUMEPU3ALINU U OKUCIICHUS.
IIpaBuiio MapkoBHukoBa. KadecTBeHHbIE peakuuu Ha JABOMHYKO CBS3b.
Cnoco0bl NOTy4eHUs! ¥ IPUMEHEHHUE aJTKEHOB.

AJKaJUEHBI. Knaccuduxanus aJKaJINeHOB (conpskE€HHBIE,
W30JIMPOBaHHbIE, KymYauposanuvle). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMHUYECKHX CBOWMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHmue.
[Tonmumepuzanus conpspkEHHBIX qUeHOB. CHOCOOBI MOMYyYEeHUS U MPUMEHEHUE
AJIKAIMEHOB.

Ankunel.  ['omonormyeckuii  psij  ajdkuHOB, oOmas  ¢opmyra,
HOMEHKJIaTypa M HM30MEpUsl. ODJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT ~ QJIKHHOB, SP-THOpUAM3alMsl aTOMHBIX OpOuWTaied  yriepoja.
du3nuecKkue  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  PEaKUHUU
NPUCOCIUHEHUS, IUMEPU3ALMA W TpUMEpU3ALNM, OKHUCIeHUs. KuciorHbie
CBOWCTBAa AQJIKWHOB, MMEIOUIMX KOHIEBYIO TPOWHYHIO CBsI3b. KadecTBEeHHbIE
peaKkIuu Ha TPOUHYIO CBA3b. CrIOCOOBI MOYYEHUS U MPUMEHEHNE aJIKMHOB.

ApoMaTH4eCKue YriaeBoJ0poabl (apeHbl). ['OMOJIOrHYECKUd psifi apEHOB,
obmast  ¢gopmyna, HOMEHKJIAaTypa MW  H30MepUsi.  OJIEKTPOHHOE W
POCTPAHCTBEHHOE CTPOCHUE MOJIeKyNbl OeH3oya. dusznueckue CBOWCTBA
apeHoB. XMMHUUYECKHE CBOMCTBA OCH30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMEIICHUS
B OCH30JIbHOM KOJIBIIC M YTJIEBOJOPOHOM paJIUKaje, Peakiuu MPUCOSIUHEHUS,
OKHCJIeHHe ToMojoroB Oen3oma. IlpeacraBnenue o0 OpUEHTHUPYIOIIEM
JEUCTBUM 3aMecTuTeNed B OEH30JbHOM KOJbIlE HAa MpUMEpe alKWIbHBIX
paanKaioB, KapOOKCWIHHOU, THIPOKCHIIBHONW, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTM XMMHUYECKHUX CBOWCTB crtupoia. [lomumepuzanus
ctuposa. CrocoObl MOTYyYEHUsI U IPUMEHEHUE apOMAaTHYECKUX YIIIEBOIOPOIOB.

[Ipuponusiii  ra3. IlomytHeie HedTsaHsle Ta3bel. Hedtsr u e
npoucxoxaeHue. KaMeHHbI yroib ¥ NpoAyKThl ero nepepabotku. CrocoObl
nepepaboTku HedTU: MEPEroHkKa, KPEeKUHT (TePMUUYECKHM, KaTAIUTHUYECKHl),
pudopmunr, nmponm3. lIpoaykTel mepepaboTku HepTH, MX NpPUMEHEHHE B
IPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTnyeckas CBA3b MEKy PA3IUYHBIMU KJIACCAMU YTIIE€BOAOPOAOB.

DIEKTPOHHOE CTPOEHUE TaJOrE€HIPOU3BOAHBIX YIIE€BOJAOPOJIOB. Peakunu
3aMENIEHUs TajJoreHa Ha TUIPOKCOTPYIIy, HUTPOrpYMIy, LIHAHOTPYyIIy,
aMuHoOrpymnmy. /lelicTBUE Ha TaJIOT€HIPOU3BOJHBIE BOJHOIO M CIHUPTOBOTO
pacTBopa ménoyu. BzaumoaeicTere TUrajJoreHajJKaHOB C MarHUEM U IIUHKOM.
[loraTHE O  METALIOOPTaHMYECKUX  coeAuHeHusx.  Mcmosb3oBaHue
TJIOTCHIPON3BOIHBIX YTIIEBOJAOPOJIOB B OBITY, TEXHHKE M TPU CHHTE3E
OPraHUYEeCKUX BEILECTB.

DKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUN:
u3ydeHue  (U3MYECKUX  CBOWCTB  YIVIEBOJOPOJOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEAKIMI YIJI€BOAOPOAOB Pa3IMUHbBIX KIacCOB (00€CHBEUHBAHUE
OpOMHOW WJIM MOTHOW BOJBI, PACTBOpPA MEPMaHTaHaTa KaJlvs, B3aUMOJICHCTBHE
alleTWJIeHa C aMMHadyHbBIM pacTBOpoM okcuaa cepedpa(l)), KadecTBEeHHOE
oOHapyXeHHEe yriepojia W BOJAOPO/Ja B OPTaHWYECKUX BEIIECTBAX, MOTYyUYCHHE
ATHJICHA W U3YYCHHE €r0 CBOWCTB, O3HAKOMIICHHE C KoJutekiusimMu «Hedtb» n
«Yroap», ¢ oOpa3naMu IJIaCTMAcC, KayuyyKOB W PE3UHBI, MOJIEIUPOBAHUE
MOJIEKYJI YIJIEBOJOPOIOB U rajJOT€HIIPOU3BOAHBIX YIIIEBOIOPOAOB.

Kucsiopoaconep:xkamue opranndeckKue coeJuHeHHU.

[Ipenenbubie ogHOaTOMHBIE cHUPThL. CTpoeHHE MOJIeKysl (Ha IpuMmepe
MeTaHOoJia W 3TaHoJsia). ['omonoruueckuid psn, oOmias Qgopmysia, HU30MEpPHS,



HOMEHKJIaTypa U kiaccudukanus. Dusznyeckue CBOICTBA MpeAeTbHBIX
OJIHOAQTOMHBIX CIUPTOB. BOAOpOIHBIE CBA3M MEXKAY MOJIEKYJIaMU CHUPTOB.
XUMHUYECKHE CBOMCTBA: PEAKUUM 3aMENICHHUs, AETuApaTaldd, OKHUCJICHHS,
B3aUMOJICMCTBUE C OPraHUYECKUMH W HEOPraHWYECKMMH  KHUCIOTAMU.
KauecTtBeHHast peakuusi Ha OJHOATOMHBIE CHUPTHL. JleiicTBHE 3TaHONA H
METaHOJIa Ha oOpraHu3M yeinoBeka. CrnocoObl MNOJy4YeHUS W NPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.

[IpocTeie 3dgupsl, HOMeHKIaTypa U u3omepus. Oco6eHHOCTH (HUZUIECKUX
Y XUMUYECKUX CBOMUCTB.

MHOroaroMHbl€ CIUPTHI — ITUICHIJIMKOIb U TIHIEPUH. PU3NYECKUE U
XUMHUYECKHE  CBOMCTBA:  pEaKUMU  3aMEIIECHUs,  B3aUMOJCHCTBUE  C
OpPraHM4YeCKUMU W HEOPraHUYECKUMHU KHUCJIOTaMM, KAYECTBEHHAsl pEaklsl Ha
MHOrOaTOMHbIE  cnupThl.  lIpeacraBieHne O  MEXaHU3ME  peakUUi
HyKJIeopuabHOro 3amenieHus. [lelictBue Ha opraHu3m uenoBeka. CrocoOsbl
MOJIyYECHUS] U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®eHon. CTpoeHuE MOJIEKYJIbl, B3aUMHOE BJIMSHUE THAPOKCOTPYIIBI U
O0en3oapHOTO simpa. dusnueckue cBoiictBa PpeHosa. OCOOEHHOCTH XUMHYECKUX
cBorictB (penosa. KadyecTtBeHHble peaknuu Ha ¢eHon. TOKCHYHOCTH ¢eHona.
Crnioco6sI nosrydyeHust 1 npuMeneHue ¢penosa. denondopmanbaeruaHas cMoa.

KapOoHunbHble COENMHEHUS — albJETUIbl U KETOHBlL. DJEKTPOHHOE
CTPOCHHE KapOOHWJIBHOM Tpymnmbl. ['OMOJOTHYECKHE PSAbl albJACTHIOB U
KETOHOB, 0011as GopMmyiia, U30Mepusi U HOMEHKIaTypa. dusnyeckre CBONUCTBA
aJIbJETUJIOB M KETOHOB. XHMHYECKHE CBOWCTBA QJIBJACTHUAOB W KETOHOB:
peakiuu npucoenrHeHuss. OKUCIEHUE albIeru0B, KaUeCTBEHHbIE PEAKIUN Ha
anpaeruapl. CrocoObl MOy4eHUs U MPUMEHEHUE abJAeTUI0B U KETOHOB.

OnHOOCHOBHBIE —TpeeibHble KapOOHOBBIE KHCJIOTHL. (OCOOEHHOCTH
CTpOEHHUSI MOJIEKYJ] KapOOHOBBIX KHCIOT. M3omMepuss W HOMEHKIATypa.
®duznyeckue CBONUCTBA OJIHOOCHOBHBIX TPEEIbHBIX KapOOHOBBIX KHCIOT.
Bogoponnbie cBA3M MeXAy MOJIEKYJaMU KapOOHOBBIX KHUCIOT. XHUMHUYECKHE
CBOICTBA: KUCJIOTHBIE CBOMCTBA, PEAKIUS dTePUPUKAIINH, PEAKIIMH C YIaCTHUEM
yII€BOAOPOIHOTO panukana. OCOOCHHOCTH CBOMCTB MYpPaBbUHOM KHCIIOTHI.

[losTHe O TPOMZBOMHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX 3dupax.
MHoroo6pa3ue kapOOHOBBIX KHCJIOT. OCOOCHHOCTH CBOMCTB HENPEACIIbHBIX H
apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIMX KapOOHOBBIX KUCIOT:
CTEapUHOBAsA, NAJIbMUTUHOBAS, OJIEUHOBAS, JIUHOIE8As, TUHONEHOBAs KUCIOTHI.
CriocoObl IoNTy4eHHs ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnbie »¢upsl. ['omonornyeckuii psig, obmas dopmyna, u3oMepus U
HOMEHKJIaTypa. OU3NUECKHUE U XUMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IIEJIOYHOU CpeTIe.

Kupsl. Crpoenue, puznueckre U XUMUIECKHUE CBOMCTBA KUPOB: TUIPOIIU3
B KHCJOW M TenouHoi cpeae. OCoOOCHHOCTH CBOWCTB JKHPOB, COISpKAIINX
OCTAaTKU HEMPEIeNbHBIX )KUPHBIX KUCIOT. JKUpBI B Ipupoe.

Mpbu14 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mrast xapaktepuctuka yrieBoaoB. Kmaccudukarus yrieBogoB (MOHO-,
IU- W Tonucaxapuabl). MOHOcaxapuisl: TIIOKO3a, (PPYKTO3a, TalaKTo3a,
pubo3a, nezokcupuOo3a. PU3NYECKUE CBOWCTBA W HAXOXKICHHE B TPUPOJIC.
dortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUUMH C Y4YaCTHEM
CIIUPTOBBIX M QIbJACTHAHOW TPy, COIUPTOBOE W MOJOUYHOKHUCIOE OpOKEHHUE.
[IpuMmeHeHne TIOKO3bl, €€ 3HAYeHUE B JKU3HEACSATEIIbHOCTH OpraHu3Ma.
HNucaxapunabl: caxapo3a, MajbTOo3a U Jakro3a. BoccTaHaBnuBawiiue Hu



HEBOCCTaHAaBIMBAKOILKE aucaxapuibl. ['uaponus nucaxapunoB. HaxoxneHnue B
npupoae U npuMeHeHue. lloamcaxapuipl: Kpaxmall, TJTUKOI€H W LEJUTI0I03a.
CrpoeHre MakpoMOJIEKYJ Kpaxmaja, IIIMKOT€Ha W LeJUI003bl. DPusnyeckue
CBOMCTBA KpaxMajla M LEJUIIOJIO3bl. XHMUYECKHE CBOWMCTBA Kpaxmala:
TUAPOJIN3, KAueCTBEHHAs peakuus ¢ HoJO0M. XHUMHUYECKHE CBOWCTBA
LEJUIIONIO3bl: THAPOJIW3, MojydeHue d¢upoB 1emwnono3pl. Ilonarue 006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCHEepUMEHTAJIbHBIE METO/bl HM3Y4YEHUS BEIIECTB M HMX MpPEBpallCHUMN:
pPacTBOPUMOCTh PAa3JIMYHBIX CIHUPTOB B BOJIE, B3aMMOJEHCTBUE HTaHOJA C
HaTpUEM, OKHCIICHUE 3TWIOBOIO CIIMPTA B aJBIECTHUJ HAa PACKaJICHHONW MEIHOU
IPOBOJIOKE, OKHCJIIEHME 3THUJIOBOTO CHUPTa AUXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIOB), KAUYECTBEHHBIE PEAKLUU Ha allbJeruabl (C
ruapokcuom  auammuHcepeOpa(l) u  rugpokcupom  meau(ll)), peaxius
mmnepuHa ¢ ruapokcugom  meau(ll), xumuyeckuwe cBoicTBa pacTBOpa
YKCYCHOM KHUCJIOTBI, B3aUMOJECHCTBHME pPacTBOpa TIJIFOKO3bI C THUJPOKCUIOM
meau(ll), B3aumoaeicTBre KpaxMana ¢ MOJOM, PEIIEHHUE dKCIIEPUMEHTAIbHBIX
3amay o temaMm «CrupTtel U QeHoinbl», «KapOooHoBble KuUCTOTHL. CIlOXKHBIE
a3(UpbI».

A30TcoJep:Kaniue OpraHudecKue coeJMHeHusl.

AMUHBI — OpraHMyYeckue Npou3BOJHbIE ammuaka. Kriaccudukanms
aMUHOB: anu(paTUYECKUE U apPOMATUYECKHE, TEepBUYHbIC, BTOPUYHBIC U
TpetuuHbie. CTpoeHue MoJieKyn, oomas Gopmyna, U30Mepusi, HOMEHKIATypa U
¢uznueckre cBoicTBa. XUMHUYECKOE CBOMCTBAa anupaTUYECKUX aMHUHOB:
OCHOBHBIE CBOWMCTBA, aJKUJIMPOBAHUE, B3aUMOJECHCTBUE MEPBUYHBIX AMUHOB C
a30TucTor KUucnoToi. Conu aJKuIaMMOHHUS.

AHWINH — MNOpEeICTaBUTEIb AMUHOB apomaTtuyeckoro psnpa. CrpoeHue
aHuiIuHA. B3amMHOe BIMAHME Tpynn aTOMOB B MOJIEKYJIE aHHWIIMHA.
Oco0EHHOCTH XWMHUYECKUX CBOWMCTB aHuiWHA. KadecTBeHHBbIE peakIMu Ha
anmwH. CrnocoObl TONydyeHUs W TpUMEHEHHe anu(aTUYeCcKUuX AaMHUHOB.
[lony4yenue anuIMHA U3 HUTPOOECH30IA.

AmMuHokucnoTel. Homenkiarypa u uzomepusi. OTIeNbHbBIE MPEICTaBUTENN
0-aMUHOKHUCIIOT: TJIMIUH, ajaHuH. @Ousnueckue CBOWCTBA AMHUHOKHUCIOT.
XYUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT KaKk aM(pOTEpHBIX OPraHHMYECKUX
COCIMHEHUMN, pEeaKIusl TMOJUKOHACHCAIlMK, O00pa3oBaHUE TMENTHUIHON CBS3U.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak npupoansie nonumepsl. [lepBuyHas, BTOpUYHAs U TpPETHUYHAS
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBAa OEIKOB: TMAPOJIU3, JEHATypalus,
KayeCTBEHHbIE PEAKIIMU Ha OEIKH.

OKCHEpUMEHTAIBHBIE METOJAbl HW3YUYEHHs BEIIECTB M HX IPEBPALLECHUN:
pacTBOpeHHE OEJIKOB B BOJE, AcHATypalnus OEJIKOB IPU HAarpeBaHUM, LIBETHBIE
peakuuu Ha O€JIKM, pEeIIEeHUWE SKCIEPUMEHTAJbHBIX 3aJad M0 TeMaM
«A3oTcofepkalmue  OpraHMYeckue  coequHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbIcOKOMOJIEKY ISIPHBIE COCAUHEHMS .

OCHOBHBIE MOHATHS XHMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHUM:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEIHSSA
MoJIeKyJisipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI — NOJIMMEPU3alLlHs U ITOJTUKOHAEHCALUS.

[Tonumepubie Matepuanbl. llnacTmacchl (MOTUATUIIEH, MOJUIMPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOIUMETUIIMETAKPUIAT, MOJIUKApOOHATHI,
noudTHIIeHTepepTanaT). Y THin3auus U nepepadboTka miacTuka.



DnacToMephl:  HAaTypaJbHBIH  KaydyK, CHHTETHYECKHE  KaydyKH
(OyTaaueHOBBI, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIUKOHBI. Pe3uHa.

Bonokna: HaTtypanbHble (XJIOMOK, WIEPCTh, MIENK), HCKYCCTBEHHBIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpoH U JaBCaH).

[Tonumepsr CHEIUATILHOTO Ha3HA4YCHUS (TedioH, KeBJap,
AIIEKTPOINPOBOISIIINE MTOJIUMEPHI, OMOpa3IaraeMble MOJIUMEPHI).

OKCTIIepUMEHTAJILHBIE METOJbl M3YUYEHHUS BEIIECTB M WX IMPEBpaICHUI:
O3HAKOMJICHHME C oOpa3llaMl TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IIacTMacc, Kay4yKoB, PpEIICHHWE OSKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«Pacmo3naBaHne TIIACTMACC M BOJIOKOHY.

Pacuétnrnle 3agaun.

Haxoxxnenne MoJeKyasipHOW (DOPMYJIBI OPTaHHYECKOTO COCAMHCHHS TI0
MAacCOBBIM JIOJIIM JJICMEHTOB, BXOJSAIIUX B €ro COCTaB, HAaXOXJCHUE
MOJICKYJISIDHOM (hOpPMYJIBI OPraHUYECKOTO0 COEIUHEHMs] Mo Macce (00bEMYy)
OPOJYKTOB CrOpaHusi, IO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakUi W/WIM MCXOIAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (DOPMYIIBI
OpPraHUYECKOr0 BEIISCTBA Ha OCHOBE €r0 XMMHYECKUX CBOMCTB MJIU CITOCOOOB
NOJIYYCHHUS, ONpEICICHUE JOIU BBIXOJIa MPOJIYKTA PEAKIUU OT TCOPETUUYCCKU
BO3MOJKHOTO.

MexXnpeIMeTHBIC CBS3H.

Peanuzanmst MeXNpeIMETHBIX CBsSI3¢d TpU M3YYCHHH OPTaHUYCCKOM
xumun B 10 Kiacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OO0IIUX
€CTCCTBCHHO-HAYYHBIX IOHATUH, TaK M TOHITHHA, NMPUHATBHIX B OTACIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TMIOHSTHUS: SIBIICHUE, HAy4YHbIH (akT,
TUMoTe3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, Kiaccudukaius, HaOIroAeHHE,
U3MepeHune, IKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHUE.

®uzuka: wMaTepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYIa,
HSHEPreTUYECKU YPOBEHb, BEIIECTBO, TeJI0, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PM3MUECKHE BEJIMYUHBI, CIUHUIIBI U3MEPEHUs, CKOPOCTh, IHEPTHUS,
Mmacca.

buonorus: kierka, opraHusM, 23KOcHUcTeMa, Owmocdepa, MeTaboIHM3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA U TreTepoTpOdHBINH TUIT MUTAHKS, OpOXKEHNUE,
dboToCUHTE3, IbIXaHWE, OCJKHU, YIJIEBOIbI, >KUPBI, HYKICHHOBBIC KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hble UCKOMIAEMBIE, TOTLIUBO.

TexHonorusi: MHUIIEBbIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO IHUTAHUSA,
MOIOIINE CPE/ICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIAS U HEOPTAHUYECKAS XUMUA

TeopeTnvyeckre OCHOBbI XUMHUH.

AtoM. CocTaB aTOMHBIX sflep. XHUMHUYECKUU »dynemMeHT. W30Tomsl.
CtpoeHue 31eKTPOHHBIX 000I04Y€K aTOMOB, KBAHTOBBIC YHCIa. DHEPTeTHUYECKHUE
YPOBHU W TOAYpOBHU. ATOMHBIE opOuTanu. Knaccudukanus XAMHYECKUX
aJIeMeHTOB (S-, p-, d-, f-amemenTsl). PacnpenencHue 3JIEKTPOHOB MO aTOMHBIM
opOuTansaM. DJIEeKTPOHHbIE KOH(MHUTYpaIlud aTOMOB »JJEMEHTOB TIEPBOrO—
YeTBEPTOTO MEPHUOJAOB B OCHOBHOM U BO30OYKJAEHHOM COCTOSTHUH, DJICKTPOHHBIC
KOH(GUTypallui HOHOB. DIEKTPOOTPUIIATEILHOCTD.



[lepuognueckunt 3akoH u llepuoamyeckas cucTeMa XUMHYECKHUX
anementoB .M. Menneneesa. CBs3p NEPUOJMYECKOTO  3aKOHA W
Ileproanueckor CUCTEMBl XMMUYECKHUX 3JIEMEHTOB C COBPEMEHHON TEOpUEH
CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTM H3MEHEHHS CBOWCTB XHMHUUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuUMHYECKasd CBs3b. BUIBI XMMHUUYECKOM CBS3U: KOBAJCHTHAs, WOHHAasi,
MeTajndyeckas. MexaHu3Mbl 00pa30oBaHUsI KOBaJIEHTHOM CBSI3U: OOMEHHBIA U
JOHOPHO-AKIIENTOPHBIA.  DHepruss W JauHa  CBi3u.  [lomspHOCTS,
HAMpaBJICHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHble CBS3H.
Bonopoanas cBa3b. MexMONEKyJISIpHbIE B3aUMOICHCTBUS.

BanenTHOCTh M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOMU
CTPYKTYpbl MOJIEKYJI C HMX TEOMETPUYECKMM CTpPOCHHEM (Ha TMpuUMepe
COEJIMHEHUM 3JIEMEHTOB BTOPOI0 MEPUO/IA).

[IpencraBneHre O KOMIUIEKCHBIX coelMHEHUsIX. COCTaB KOMILJIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTesib,  JIMTAHJbl.  3HAY€HHWE  KOMILJIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIIMOHHON XUMUH.

BemiectBa MOJEKYJApHOTO Y HEMOJEKYJISIPHOTO CTpPOCHUA. THIBI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsiTue o gucnepcHeix cuctemax. Mictuaneie pactBopsl. [Ipeacrasienue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpaKEHUs KOHIICHTPAIIMU PaCTBOPOB:
MaccoBas JI0J1s1 BEIIECTBAa B PaCTBOpE, MOJIsipHAs KOHLIEHTpanus. HackleHHbie
Y HEHACBIIIEHHbBIE PACTBOPbI, PACTBOPUMOCTh. KpHcTamioruaparsi.

Knaccudukamums ©U  HOMEHKIATypa  HEOPraHMYECKHX  BEIECTB.
TpuBuanbHble Ha3BaHUS OTACIBHBIX NPEIACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukanus  XUMUYECKHX  peakuuii B HEOPraHUYEeCKOM H
OpraHWYECKOW XMMHH. 3aKOH COXPAaHEHHUS! MACChI BEIIECTB; 3aKOH COXPaHEHUS
U TIPEBpAIllCHUs] HPHEPTrUU MPU XUMUYECKHX peakuusx. TemnoBeie 3¢ EKThI
XUMHUYECKUX peakiuii. TepMOXUMUYECKUE YPABHECHUA.

CkopocTh XMMHUUYECKOM peakuuu, €€ 3aBUCUMOCTh OT pPa3JIMYHbIX
¢dakropoB. ['oMmoreHHsie U reTeporeHHbie peakuuu. Karanus u kaTaiu3aTopsl.

O6patumMble W HeOOpaTUMBbIE pEaKIMHA. XHWMHYECKOE paBHOBECHE.
Koncranra xumuueckoro pasHoBecus. DakToppl, BIUAIOIIKE HA IOJOXKEHUE
XUMHUYECKOIO PABHOBECUS: TEMIIEPATYpPA, IABICHUE U KOHLUECHTPALMU BEIIECTB,
ydyacTByromux B peakuuu. [Ipunuun Jle lartense.

Onextponutuyeckas nuccoruaiusi. CuibHbIE U CIa0ble 3JIEKTPOJIUTHI.
Crenenp auccommanuu. Cpena BOJHBIX PAaCTBOPOB: KUCJIOTHAsl, HEUTpaibHAas,
menoyHas. Bopopoansiii mnokazarens (PH) pactBopa. T'maponu3 coseit.
Peakuuu noHHOrOo OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. (CTeneHb OKHUCIICHHUS.
Oxkucnurens ¥ BoccTaHOBUTENb. [Ipomecchbl OKUCIEHHS M BOCCTAHOBJICHUSI.
Baxueiinme OKUCIUTENN M BOCCTAaHOBUTEIW. MeTod AJIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUM:
pa3oKeHUEe MEPOKCHIA BOAOPOJA B MPHUCYTCTBHM KaTaau3aTopa, MOJIEIU
KPUCTAJTMYECKUX  PEMIETOK, MPOBEICHUE pEeaKUuid HOHHOro OOMeEHa,
ONPEAETIEHUE CPEABl PACTBOPOB C MOMOIIBI0 UHAUKATOPOB, U3YUYECHHUE BIUSIHUSA
pa3UyHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKkIuu U TMOJIOKECHHE
XUMHYECKOTO PAaBHOBECHS.

Heoprannuyeckasi Xumusl.



ITonoxenne HemeraiuioB B Ilepuoaumyeckonl cucreme XUMHYECKUX
sanementoB J[.M. MenzaeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
du3nyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAIJIOB (Ha mpuMepe
KHCJIOpoia, cephl, hochopa u yriaeposa).

Bonopon. Ilonydyenue, ¢puzndeckue 1 XUMUYECKUE CBOWCTBA: PEAKIIUU C
METaJJlaMd W HEMETAJUIlaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. | WMAPUIBL.
TormnuBHBIE 3JIEMEHTHI.

INanorensr. Haxoxxaenue B mpupoje, CiocoObl moJiydeHus1, Gpuznueckue u
XUMUYECKUE CBOMCTBA. ["amoreHoBoAOPOIBI. Baxuenmue
KHUCIIOPOACOJIepKaIllue  coelMHEeHHus:  ranoreHoB.  JlaGopatopHble U
IPOMBIIIJICHHBIE CITOCOOBI MOTyYeHUs TaJIoreHoB. [I[puMeHeHue raloreHoB U ux
COCIMHCHUM.

Kucnopon, o30H. JlabopatopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEHUs
kucioposia. Gu3nvecKue U XMMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOopoaa U
030Ha. OKCUABI U EPOKCUIBI.

Cepa. Haxoxpaenue B Tpupojie, CHOCOOBI TMONy4deHUs, (UUUECKUE U
xumuueckue cBoicTtBa. CepoBomopon, cyinbduasl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepuucras u cepHasi KHCJIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB
cepHoi KucnoThl. [IpuMeHeHune cepbl U €€ coeIMHEHU.

Azor. Haxoxaenue B mpupoje, CrnocoObl MOTy4YeHUs, (Qu3nyeckue u
XUMUYECKHEe CBOMCTBA. AMMUaK, HUTpuAbL. OKCUIbl a30Ta. A30THUCTas Hu
a30THas KUCIOTHI M UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpumeHeHue a30Ta ¥ ero COeIMHEHU. A30THbIE Y100pEHUsI.

®ocdop. Haxoxnaenue B mpupoje, crnocoObl MOJydeHus, Qpu3ndeckue u
xumudeckue cBorcTtBa. @ochuast u Gochun. Oxcunsl docdopa, dhochopHas
kucnora u e€ conu. [Ipumenenue docdopa u ero coegunenuit. dochopubie
yI0OpeHus.

VYrinepon, HaxoxJaeHHWE B TNpuUpoje. AJUIOTPONHBIE MOIUGUKAIIH.
dusnyeckue W XUMHYECKHE CBOWCTBA IMPOCTBIX BEIIECTB, OOPa30BaHHBIX
yraeponoM. Okcup yraepoga(ll), okeun yrnepona(lV), yronbnas kucinora u e€
coiii. AKTUBHPOBAHHBIN yroib, aacopouus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. lIprMeHeHHe MPOCTBHIX BEIIECTB, OOPa30BAHHBIX YIJIEPOAOM, U
€r0o COeINHEHUH.

Kpemnuii. Haxoxaenue B mpupojie, CriocoObl MoiaydeHus, Gu3ndecKue u
xumuyeckue cporctBa. Okcupa kpeMuus(1V), kxpeMHHeBass KUCI0Ta, CUIUKATHI.
[Ipumenenue kpemHUs U ero coenuHeHuid. CTEKIO, €ro MOJyueHHe, BUIbI
CTEKJIa.

[Tonoxenne wMetamuioB B Ilepuonuueckoil cucTeMe  XHUMHUYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHUS DJICKTPOHHBIX OOOJIOYEK aTOMOB
MeTtamioB. O6mue ¢pu3nueckre CBOMCTBA METaIOB. [IpuMeHeHne METaioB B
ObITy 1 TexHuKe. CIiaBbl METaJIOB.

DNEKTPOXUMUYECKUA PpAl HampspkeHud MeTtauioB. OOmme crocoOb!

MOJy4YEHUS METAJIOB: TUAPOMETAILTYPIHS, MAPOMETAILTYPI U,
anexktpometamnyprusi. [lonsitue o xkoppo3uu meramioB. CrnocoObl 3alIUTHI OT
KOppO3HH.

O6mras xapakrepuctuka metaoB |A-rpynmsr [leproamdeckoil cCUCTEMBI
XUMUYECKUX 73yeMeHTOB. Hatpuili u kamwmii: mnonydeHue, (uU3MYECKHE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mas xapakrepuctuka MetaioB || A-rpynmnet [lepuoanyeckoit cucteMbl
XUMUYECKUX JJIEMEHTOB. MarHuidi W Kaiblui: moiydyeHue, (U3NYECKUe Hu



XUMUYECKUE CBONCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HMX COEIUHCHUM.
XKécTkocTh BOABI U CLTOCOOBI €€ YCTPaHEHMUS.

AJIOMUHUINA: TIOJIydeHue, (PU3NUYECKMEe U XUMUYECKHE CBOMCTBA,
MIPUMEHEHHUE TPOCTOTr0 BEIIECTBA U €ro coequHeHuil. AMpoTepHbIe CBOICTBa
OKCH/JIa U TUIPOKCHUIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTIOMUHUS.

OO6mast xapakTepucTUKa MeTaIoB MoOouHbIX mnoArpynn (b-rpymm)
[Tepnoauueckoi CUCTEMBI XMMUYECKUX AJIEMEHTOB.

DU3NYECKUE U XUMHUYECKHE CBOMCTBA XpOMa U €ro coearuHeHul. OKCUAbI
u ruapokcunbl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl u nuxpomartsl, UX
OKHCIUTEIbHBIE CBOWCTRA. [loyueHre u npuMeHeHne Xpoma.

dusnyeckne M XUMHYECKHME CBOWCTBA MapraHila M €ro COCIUHCHUM.
Baxueitimue coenunenuss wmapranuna(ll), wmapranna(lV), wmapranna(VI) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbBIE CBOMCTBA.

dusnyeckne W XUMHUYECKHE CBOMCTBA JKeje3a U €ero COCIMHCHUH.
Oxcuapl, rugapokcuasl u comu xkenesa(ll) u xeneza(lll). Ilomyuenune wu
IPUMEHEHHE JKeJie3a U ero CIUIaBOB.

dusnyeckrue U XUMUYECKHE CBOMCTBAa Meau U e€ coenuHeHuid. [lonyuenne
U IPUMEHEHHE MEU U € COSTUHEHUH.

[uuk: nmonmydenue, puznueckue U XUMHYECKHUE CBONCTBA. AmdOTepHbIE
CBOMCTBAa OKCHJAa M THAPOKCHAA IMHKA, THIAPOKCOKOMIUIEKCHI IIMHKA.
[IpumeHeHMe ITMHKA ¥ €T0 COSTMHECHUIM.

DOKCIEPUMEHTAJIBHBIE METOAbl M3YUYCHHUS BEIIECTB M WX IMPEBpaIlCHUMN:
u3ydeHrne oOpasIloB HEMETAIOB, TopeHue cepul, dhocdopa, xene3a, Maruus B
KHUCIIOPOJIe, M3YyYECHHE KOJUIEKUMH «MeTaibl M CIUIaBbl», B3aUMOJEHCTBUE
MICJIOYHBIX M IIEeJIOYHO3EMENbHBIX METalIoB €  BOJOM  (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPUATIOB), B3aMMOJICHCTBUE LIMHKA M JKele3a C
pacTBOpaMy KHUCJIOT W IIEJOYEH, KaUeCTBEHHBIE PEAKIUHA HAa HEOPTaHUYECKUE
AHUOHBI, KAaTUOH BOJAOPOJAa U KAaTUOHBI METANIOB, B3aUMOJCHCTBHE
TUAPOKCUAOB IFOMUHHS M IIUHKA C pacTBOPAMH KHUCJIOT M ILEJIOYEH, pelIeHne
AKCHEPUMEHTAIBHBIX 3a7a4 1o TeMaM «l'anorens», «Cepa U €€ COeIUHEHUS,
«A3oT u Qochop W uX coenuHEHUsS», «MeTamibl TJIABHBIX MOATPYIID,
«MeTtasibl TOOOYHBIX TOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B obOecriedeHMH YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA.
[lonsiTHE © HAay4yHBIX METOJAaxX I[IO3HAHUS U METOHOJIOTMM HAyYHOIO
UCCIICJOBAHUS. Hayunsie IPUHIUIIBI OpraHu3anuu XUMUYECKOTO
mpou3BoCcTBa. [IpOMBINIIIEHHBIE CITOCOOBI TMOMYYEHUS BAXKHEWIIHUX BEIIECCTB
(Ha mpuMepe NPOU3BOACTBA aMMHaKa, CEPHOM KHCIIOThI, METaHOJA).
[IpoMpblITiuIeHHBIE CTTOCOOBI TMONYYEHUS! METAUIOB M CIIaBOB. XHMMHUYECKOE
3arpsi3HCHUE OKPYXKAIOIMIEH Cpeabl M €ro mnociencTBus. Ponp XumMuu B
o0ecTicUeHUHN PHEPTETHIECKON OE301TaCHOCTH.

Xumus U 300poBbe denoBeka. JlekapcTtBenHble cpexacrtsa. [lpaBuna
WCIIOJIb30BaHUsl JICKAPCTBEHHBIX IMpenaparoB. Poib XuUMUKM B pa3BUTHH
MEJIULIVHBI.

XVMUS TIUIIHA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J0OaBKHU. Poiib xumMuu B
o0ecreueHn MUIIEBOM 0€30MacCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beitoBas xumus. [IpaBuna
0e30macHOr0 WCTOIB30BAHMS TPETapaToB OBITOBOM XWMHUU B TOBCEIHEBHOU
KU3ZHHU.

XuMHUsT B CTPOUTENBCTBE: Ba)KHEWILIME CTPOUTENIbHBIE MaTepHUAaIIbl
(iemeHT, 6eToH).



XAMHUSL B CENbCKOM  XO3siicTBe. (OpraHnyecKMe MW MUHEpaJIbHBIE
yaoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHUAbl, KPACKH, CTEKIIO, KEPAMUKA.
Marepuansl 11 5nekTpoHuky. Hanorexnonoruu.

PacuérHble 3anaum.

Pacuéthi: Macchl BellecTBa Wik 00bEMa ra30B 0 U3BECTHOMY KOJIHYECTBY
BEIIECTBA, MAacCe MM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEILIECTB,
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUHU, €CIH OJHO W3
BEIIECTB MUMEET MpPUMECH, Macchl (00bEMa, KOIMYECTBA BEILECTBA) MPOAYKTA
peaKiuyu, €clii OJHO M3 BEUIECTB JAaHO B BHUJE pacTBOpa C ONPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA, MACCOBOM JOJM M MOJISIPHOU
KOHLIEHTPAllMM BEIIECTBA B PACTBOPE, AOJM BBIXOJA MPOAYKTAa pPEAKUUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpenIMEeTHBIX CBSI3eM MpU  HW3yYeHUM OOmmEed u
HEOpraHnueckol xumuu B 11 Kmacce OCymIECTBISETCS 4Yepe3 MCIOJIb30BaHUE
KaKk OOIIMUX E€CTECTBEHHO-HAYYHBIX MOHSATHUN, TaK M TOHSITHH, MPUHATHIX B
OTJZIEJIbHBIX NIPEIMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHSTHUS: SBJICHUE, HAy4HbIA (DaKT,
TUM0TEe3a, TEOpHUs, 3aKOH, aHAIW3, CHUHTE3, KJIACCHU(pUKALU, MEePUOJUYHOCTD,
Ha0JII0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJI€Ib, MOJICIMPOBAHHUE.

®usnka: MaTepusi, MHUKPOMHUpP, MAaKpOMHUp, aTOM, O3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, H30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJA, HHEPreTHUYECKUN
yYpOBEHb, BEIECTBO, TelO, OOBEM, arperarHoe COCTOSIHUE BEIEeCTBa,
UJCAIbHBIN Ta3, (U3MUECKHE BEJIMYWHBI, CJAMHMIIBI H3MEPEHHUS, CKOPOCTb,
SHEpPIHs, Macca.

buonorusi: kierka, OpraHusM, 3KOocucTema, Ouocdepa, MeTabOIU3M,
MaKpO- U MHUKpPOAJIEMEHTHI, OCNKH, >KUPBI, YTIEBOAbI, HYKIIEMHOBBIE KHCIIOTHI,
(dbepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HBIE HCKOMAEMEIE,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast MIPOMBIILIEHHOCTb, METaJuTyprus,
CTPOUTEIIbHBIE MaTepHualbl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IHILEBAs
IPOMBIIIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUICHHOCTh, POU3BOJICTBO
KOCMETHYECKHX MPENnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
ANEKTPOHHAs MPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA VIJIYBJIIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBUM C CHCTEMHO-IESITEILHOCTHBIM MOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeAMeTa «XUMHS» HA YPOBHE CPEAHETO
oOmiero oOpa3oBaHUs BBIJICICHBI CJCAYIONIME COCTABIISIONINE: OCO3HAHUE
0o0y4JarolmuUMHCsT POCCUICKON TpakAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpAa3BUTHI0,  CAMOCTOSITEIBHOCTH W CaMOOIPENCIICHUIO;  HaJu4yue
MOTHBallMM K OOYYEHWIO; TOTOBHOCTH M CIIOCOOHOCTh OOYyYaroluxcs
PYKOBOJICTBOBAThCSl TMPUHATHIMH B OOIIECTBE TNpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMUKE MTPABOCO3HAHUS, YKOJIOTUUECKOU KYJIbTYPhI; CIOCOOHOCTh
CTaBUTh LIEJIM U CTPOUTH KU3HECHHBIE TIJIAHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHUA» OTPakKaroT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKOW JEATEIbHOCTU
o0ydJaromuxcs B Mpoliecce pean3auu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUS TpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIILHON W MPAKTUUECKON IeATeIbHOCTU
00ydJaromuxcs B MPOIECcce peain3alui 00pa3oBaTeIbHON JeATeTbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXKJIMYHOCTHBIX
OTHOLLEHHUM B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW [EATEIBHOCTH IpPU CO3JaHUU
y4eOHBIX MTPOEKTOB, PEIICHNN YUeOHBIX U MMO3HABATENIbHBIX 33/1a4, BHITIOJIHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMeHTBI IPYTUX MPU aHAIU3E PA3THMYHBIX BUJIOB YU€OHOH JESITEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

LHEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY K HAyYHOMY HaCIIEIUIO
OTCUYECTBCHHON XUMMH;

yBaXEHHUSI K MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUHM U MPAKTHYECKOTO
MPUJIOKEHUSI XMUMUH, OCO3HAHHSI TOrO, YTO JAaHHBIE HAYKH €CThb PE3YJbTar
JUIUTENbHBIX HAOMIOJEHUM, KPOIMOTIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB,
IIOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

VMHTEpEeCca W IO3HABATEIIbHBIX MOTHBOB B MOJIYYEHHH U MOCIEAYHOLIEM
aHanmu3e  WHPOpPMAIMM O  TEPEAOBBIX  JOCTIIKCHHUSX  COBPEMEHHOU
OTE€UYECTBEHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTH  OIICHWBATh CHUTYallUd, CBSI3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMHA, 1 TPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUECHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBAPHILEH C
MO3ULMKA HPAaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUSA
MOCJIEICTBUH MTOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPHI 310POBbS:



MOHUMAaHUS LEHHOCTEW 370poBOoro u 0Oe30macHoro oopasza JKU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS! K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmroieHus1 nmpaBui O€30MacHOro OOpalleHusi ¢ BELIECTBaMHU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYAOBOU JIE€ATEIBHOCTH;

NOHMMAaHUS UEHHOCTU TMpaBUJ WHIWBUAYAIbHOTO U KOJUIEKTUBHOIO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOLIUX 3J0POBBI0 M KU3HU
JIOAeH;

OCO3HAHUS  TIOCICACTBUA W  HENPUATUS  BPEIHBIX  IMPUBBIYEK
(ynoTtpeOieHus anKorosis, HAPKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW KOMIETEHTHOCTHM B  Y4eOHO-HCCIEA0BATENbCKOM
NEeSTENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTrUX BUIAX
NesITebHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4YacTHE B pEUICHUH MPAKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3YyYeHHIO Ipodeccuil pa3iaudHoro poja, B
TOM YHMCJIE€ HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN IO XUMUU;

yBOXEHUS K TpYyHdy, JIOAIM TpyJda U  pe3yjbTaTaM TpyAOBOMU
NEeSITEebHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHJIMBHIYAJIbHOW TPACKTOPUU
oOpazoBanus, Oyaymield npodeccuu U peaan3aii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, NHTEPECOB
U TOTpeOHOCTEeN 00IIEeCTBA;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU IEJIECO00Pa3HOr0 OTHOIICHUS] K MPUPOJIE KaK MCTOUHHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa SKOJIOTHYECKUX MPOoOsieM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHOM CPEBI;

OCO3HAHHSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUN XUMHH IS
peuIeHns BOMPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPHUATHS JCUCTBUM, IPHUHOCAIIUX BpEH OKPYKAKOUIEH
IPUPOIHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJU4Msl  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbI, OIbITAa JEATEIBHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UM B MIO3HABATEIIBHOM, KOMMYHUKAaTUBHOW U COLMAIIBHOM
IIPAKTUKE, CHOCOOHOCTM M YMEHHUS AaKTUBHO MNPOTHUBOCTOATH HWICOJOTHH
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyK{ U OOIIECTBEHHOMN MPAKTHKY;

NOHUMaHUs crneuUuKA XUMUU KAaK HayKH, OCO3HaHWUs €€ poJih B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3IaHUH IEIOCTHOTO
IIPEICTABIICHUS 00 OKPYXAIOIEM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEH M pEUIeHHH MPOOJIEeM COXpaHEHUS
IIPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIK3aLUK: B €€ T'yMaHUCTUYECKOW HAMpPABICHHOCTH W BAXXHOW pOJIK B
CO3JJaHUM HOBOW 0a3bl MaTEepUAIbHON KYJIbTYPbl, B PEIICHUH TJI00ATbHBIX
MpoOJIeEM YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPIETUUECKOM,



MUIIEBOM W DKOJIOTMYECKOW OE30MacHOCTH, B PAa3BUTHH  MEIUIIMHEI,
00eCIeueHNH YCIOBHM YCIICIITHOTO TPYIa M AKOJIOTHYECKU KOM(OPTHON KU3HU
Ka)KJ0ro 4wicHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUS, HWCIONB3YEMBIX B  €CTECTBCHHBIX  HAyKax, CIIOCOOHOCTH
WCITIOJIB30BaTh TOJydaeMble 3HAHUSA JUIsl aHAIW3a W OOBSICHCHHS SIBICHHMA
OKPYXXAIOMIEro MHUPAa W TMPOUCXOMSIINMX B HEM HW3MCHCHHUW, YMEHHUS JeNaTh
000OCHOBaHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAyYHBIX (AKTOB W HMMCIOIIMXCS
JAHHBIX C TICJIBIO TIOJYYCHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCHOJIB30BaTh XUMHUYECKHE 3HAHUS IiIA
pelIeHHs IPo0JIeM B peabHBIX )KH3HEHHBIX CUTYAIUX;

WHTEpeca K TIO3HAHUIO, UCCIICT0BATEILCKON EATeIbHOCTH;

TOTOBHOCTM UM CIIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHUIO W
caM000pa30BaHUI0, K aKTUBHOMY TIOJYyYCHHIO HOBBIX 3HAHUU 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSAM  Tpylda B pa3IMYHBIX  cdepax
npodeCCHOHATBHOM JIeITeTLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOSHMS MPOrpaMMbl 10 XHUMHUU Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE i1 (POPMHPOBAHHS  MHUPOBO33PEHUA  OOyYAIOIIUXCS
MEXKIUCIUTIMHAPHBIC (MEeXTpeIMETHBIC) oO1eHayYHbIe TTOHSTHS,
OTpaXKarIue IEeJOCTHOCTh HAyYHOW KApTUHBI MHUpa U CHENU(PUKY METOJIOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBJICHHUE, MPOIECC, CUCTEMa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeOoBaHWEe, HAOJIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCaIbHbIC yaeOHbIC IIEUCTBUSI (mo3HaBaTeNbHBIC,
KOMMYHHMKAaTUBHBIC, PETyJATHBHBIE), oOecreunBaronme GopMUpPOBAHUE
(GYHKIIMOHAIBHOM TPaMOTHOCTH Y COITMAILHON KOMIIETCHIIUN 00yYarOIINXCS;

CIIOCOOHOCTH oOyyJarommuxcs HCIIOJIBL30BaTh OCBOEHHBIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  yYHUBEpPCAJIbHBIC
ydeOHbIe JEHCTBHS B IO3HABATEIIBHOW M COIIMAIBHOM MPaKTHKE.

MeTtanpeaMeTHbIE Pe3yJbTaThl OTPa’KalOT OBJIAJCHHWE YHUBEPCATbHBIMU
y4eOHBIMM  IT03HABATCIbHBIMH, KOMMYHUKATHBHBIMH ¥  PETYJISTHBHBIMH
JICUCTBUSAMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

CaMOCTOATENHHO  (OopMynUpOBaTh U  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENIENIATh ILEIN JCSITEIbHOCTH, 3aJlaBasi MapamMeTpbl U KPUTEPUU HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C IIOCTaBICHHBIMHU
LEJISIMU;

VCIIOJIb30BATh IIPU OCBOCHUM 3HAHMM NPUEMBI JIOTUYECKOIO MBIIUICHUSA:
BBLICJISITh XapaKTEPHbIC MPU3HAKU MOHATHN W YCTAHABJIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS 1Ji1 OOBACHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM;



BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEUIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIIMBATh MPUYMHHO-CIEJCTBEHHBIC CBSI3U MEXKAY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYX JCHUS (MHIYKTUBHBIE, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUAX, DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

OPUMEHATh B MpOIECCe TO3HAHMS  UCMOJb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MPeoOpa3oBbHIBATH  MOJICJIbHbBIC
MpEACTaBICHUS — XUMHUYECKUH 3HAaK (CHMBOJI) DJJIEMEHTa, XUMHYECKas
dbopmyna, ypaBHEHHUE XUMHYECKOHW pEaKIUU — TMPU PEIHICHUH YUEOHBIX
MO3HABATEILHBIX M MPAKTHYECKUX 3aj7ad, MPUMEHSTh Ha3BaHHBIC MOJICIIbHbBIC
IPEACTaBICHUS ISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB
U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX
peaxkiuu;

dbopmynupoBaTh 1€KW M 3aJa4yd  MCCJICJOBAHUS, MCIOJIB30BAThH
MOCTaBJICHHBIE M CaMOCTOSTENIBHO CHOPMYJIHUPOBAHHBIE BOINPOCHI B Ka4eCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JJIs1 (DOPMUPOBAHUS THUIIOTE3BI 10 TTPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJIETh HABBIKAMHU CAMOCTOSITEIIBHOTO IUIAHUPOBAHUS W TPOBEIACHUS
YUYCHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBAaThH yMEHUsA HAOI0JaTh 3a
XOJIOM  TIpoliecca, CaMOCTOSITEBbHO  MPOTHO3MPOBATH  €ro  Pe3yibTar,
dopMynupoBaTh 00OOIIEHUS U BBIBOJBI OTHOCUTENIBHO JIOCTOBEPHOCTHU
PE3YNIBTATOB MCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJEIAHHON
pabore;

npUOOpeTaTh OMBIT YYCHHUYECKOM WCCIIeNOBAaTEIbCKON M MPOEKTHON
JEeSTENBHOCTH, TPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOMCKY METOJIOB PEIIEHUs MPaKTUYECKUX 3aJlay, MPUMEHEHHIO pPa3JTMYHBIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHOOpMaIu (Hay4dHO-
NOMYJISIpHAsT JIUTEpaTypa XMMUUYECKOTO COJEpX aHUs, CIPaBOYHBIC IMOCOOWS,
pecypcel HTepHeTa), aHanmu3upoBaTh HHPOPMALIUIO PA3TMYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JI0OCTOBEPHOCTD u
HEMPOTUBOPEYNBOCTD;

dbopMyIHpOBaThH 3aNPOCHl M MPUMEHSITh PA3JIUYHBIE METOIBI ITPH TTIOUCKE U
orbope wuH(pOpMAIUK, HEOOXOJUMOW IS BBITOJMHEHUS YYEOHBIX 3ajaad
OIPEAEIEHHOTO TUIIA;

pHOOPETATh OMBIT MCIOIB30BAHMS WH(DOPMAITMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOATENTLHO BBIOMpATh ONTUMAJIbHYIO (OpPMY TIPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpEACTBa NpU pabdoTe cC
XUMUYECKOW HWH(OpMaLMEe: NPUMEHATh MEXIpeaAMeTHbIe ((dunueckue u
MaTeMaTH4ecKue) 3HAaKM U CHUMBOJIBL,  (Gopmyibl,  aOOpeBHATYpHI,
HOMEHKJIATYpY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYK1a€MOM TEMBI B XOJI€ IMajora
W/WIN TUCKYCCHUM, BHICKA3bIBATh UJEU, GOPMYIHPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

BBICTYTIATH C HpCSCHTaHHCﬁ PE3YyJIILTATOB MMO3HABATECJIBLHOM ACATCIIBHOCTH,
IMMOJIYYCHHBIX CAMOCTOATCIBHO MM COBMCCTHO CO CBCPCTHUKAMHU IIpU
BBIIIOJIHCHUN  XUMHUYCCKOTO  OKCIICPUMCHTA, Hp&KTH‘IGCKOﬁ pa6OTBI I10
HNCCIICOIO0BAHHUIO CBOMCTB HN3y4YaCMbIX BCHICCTB, pCain3allun yqe6H0r0 IMPOCKTA,
151 (I)OpMy.HI/IpOBaTB BBIBOJbI IO PpE3yJibTaTaM HpOBCI[éHHBIX I/ICC.HGILOBaHI/Iﬁ
HYTéM COorjiaCoBaHUA HOBI/IHI/Iﬁ B XOJ€ O6CY)KI[€HI/IH 1 00OMeHa MHEHHSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIE NeHCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTb, ONpeiessss e€ el W 3aJadd, KOHTPOJIHUPOBaTh U TO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpEAJIaraeMblii alrOpuT™M ACHCTBUIM Mpu
BBIMIOJTHEHUU YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubolee
b exTuBHBIN cocod MX pelIleHdus ¢ Y4E€TOM TOJYYEeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYLIECTBIISITh CAMOKOHTPOJIb AEATEIbHOCTH HAa OCHOBE CaMOAaHalIW3a U
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble  pe3ylbTaThl OCBOEHUS MpPOrpaMMbl IO XUMUHU Ha
yrayoJICHHOM YpOBHE Ha ypOBHE CpeaHero oOmiero oopa3oBaHUS BKIIOYAIOT
cneruuyeckue s yueOHOro nmpeaMera « XuMus» HaydHbIE 3HAHUS, YMEHUS U
CIIOCOOBI ICUCTBUI 1O OCBOCHUIO, HHTEPIPETAIIMN M TTPE0oOpa30BaHUIO 3HAHUM,
BUJIbI JEATEIbHOCTU MO MOJY4YEHUI0O HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHUU B
Pa3TUYHBIX YYEOHBIX CUTYalUsIX, @ TAK)KE B PEATbHBIX KU3HCHHBIX CUTYAIUSX,
CBA3aHHBIX C XUMHUEW. B mporpamMme mo XWMHUU TNPEIMETHBIE PE3YyJIbTAaTh
MPEACTABIIEHBI IO TOJaM U3yUYECHHS.

10 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD)
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUI: O MECTE M 3HAUYCHWU OPTaHUYECKON
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIEUeHUH YCTONYMBOIO
Pa3BUTHI YEJIOBEUECTBA B PEIICHUHU MPOOIEM IKOJIOTHIECKON, IHEPTETUIECKOM
U TUIEeBOM 0€30MacHOCTH, B Pa3BUTUM MEIMIMHBI, CO3JaHMH HOBBIX
MaTepHaioB, HOBBIX HCTOYHUKOB HDHEPTUU, B OOECIEYCHUH PAlMOHAIBHOTO
MPUPOJIONONIB30BaHUS, B (DOPMUPOBAHUM MUPOBO33PEHUSI U OOIIEH KyIbTYpbl
YeJIOBEeKa, a TaKXKe HKOJOTMUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJIHOU CPEJE;



BJIAJICHUE CUCTEMOM XMMHYECKHMX 3HaHHMM, KOTOpas  BKJIOYAECT:
OCHOBOIIOJIATAIONINE TOHATUS — XUMHUYECKHH SJIEMEHT, aToM, SApO H
9JICKTPOHHAs 000JI0YKa aroma, S-, P-, d-aTOMHbBIE OpOWTAa M, OCHOBHOE W
BO30Y)XJIEHHOE COCTOSIHUSA aroMma, rMOpuau3alus aTOMHBIX OpOMTasIei, WOH,
MOJIEKYJIa, BaJEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHHUS,
XHUMHYECKasi CBS3b, MOJIb, MOJISIPHAsE Macca, MOJIIPHBIM OOBEM, yriaepoaHbIN
ckener, (QYHKIMOHAIbHAS TpyNMa, paaukaid, CTPYKTypHbIe (HOPMYIIbI
(pa3BEépHYTHIC, COKpAIlIEHHBIC, CKEJIETHBIE), HW30MEpHUsl CTPYKTypHas U
MIPOCTPAHCTBEHHAsI (TeOMETpUUecKas, ONTUYECKas ), U30MEPHI, TOMOJIOTUUECKUIA
psiZ, TOMOJIOTH, YIJIEBOAOPO/IbI, KUCIOPOJ- U a30TCOJIepKalllhe OpraHu4YecKue
COCIMHEHUS, MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUs;, TeOpuHU, 3aKOoHbl (mepuoaudeckuii 3akoH JI. M. MeHneneena,
TEOpHs CTPOCHUS opraHndeckux Beriects A. M. BytinepoBa, 3aKkoH coxpaHeHUs
MaccChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAICHUS YHEPTUH NP XUMHUECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JeKAIIUe B OCHOBE MOHUMAHMS MPUUYUHHOCTH U
CUCTEeMHOCTH XUMHUYECKMX SIBJICHUW; TIPEJACTABICHUS O MEXaHU3Max
XUMUYECKHUX peaKkIui, TEPMOAMHAMUYECKUX u KHHETUYECKUX
3aKOHOMEPHOCTSAX HX NPOTEKaHWsS, O B3aUMHOM BJIMSIHUM aTOMOB WM TPYIII
aTOMOB B MOJICKYJIaX (MHIYKTUBHBIA U Me30MEpHbIN d(DPEKThl, OpUEHTAHTHI | 1
Il pona); ¢akrosoruueckue CBEJAEHHUS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU H
0€301MacHOM HCTOJb30BAaHUN BAXKHEHUIIIUX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKON JIeATEIbHOCTH 4YeJoBeKa, OOIIMX Hay4YHBIX IPHUHIIMIIAX
XUMUYECKOTO TPOM3BOJACTBA (HA TMpUMEpPE NPOU3BOACTBA METAHOIA,
nepepadboTku HeTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBJISATH XapaKTEpPHbIC MPU3HAKUA TOHATHH,
yCTaHABIIMBaTh MX B3aMMOCBS3b, HMCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHITHUS
[P ONKMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHMYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIB30BATh XUMHUYECKYIO CUMBOJIMKY JJII COCTABICHUSI MOJIEKYJIIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (opMyl
OpraHUYECKUX BEIIECTB;

COCTaBJSITh YPAaBHEHUS XUMHUUYECKUX PpEAKUUNA U PpPaCKpbIBaTh UX
CYIIHOCTb:  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUid  MOCPEICTBOM
COCTAaBIICHUS AJIEKTPOHHOTO OallaHca dTUX pPeaklui, peakuii HOHHOTO OOMeHa
nyTEM COCTABJIEHUS UX MOJHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHU;

U3rOTaBIMBAaTh  MOJEIM  MOJIEKYJ1  OpPraHUYeCKUX  BEIIECTB  JJIA
WUTIOCTPALMU UX XUMMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHaBJINBATh MPUHAJIEKHOCTh
M3YUYEHHBIX OpPraHMYECKHUX BEIIECTB IO HMX COCTaBy MU CTPOCHUIO K
OTpeNIeIEHHOMY KJIAacCy/TpyIie COEIWHEHWI, JaBaTh WM Ha3BaHUS TIO
cuctematuueckoir Homenkmarype (IUPAC) u mnpuBOAUTH TpUBUATILHBIC
Ha3BaHUs I OTHEJIbHBIX MPEICTABUTEIEH OPraHMYEeCKUX BEHIECTB (ITHUIICH,
aleTWJICH, TOJNYOJ, TJHWIEPHUH, OSTUJICHTJIUKONb, (EeHoN, G(OopMaTbIeTHI,
aneTaabJeru, alleToH, MypaBbUHasl KUCIOTA, YKCYCHAsl KUCJIOTa, CTEapUHOBAs,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCJOTHI, TJWIMH, aJIaHWH, MajbTo3a, PPYyKTO3a,
AQHWJIMH, JUBUHUII, U30MPEH, XJIOPOMPEH, CTUPOII U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHHS OINPEACNATh BHUJ XUMHUYECKONH CBS3U B
OpraHUYECKUX COEJUMHEHMSIX (KOBaJ€HTHAs W WOHHAsl CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSITH TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. ByTiepoBa st OOBSACHEHUS 3aBUCHUMOCTHU
CBOWCTB BEMIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW  XapaKTepU3oBaTh COCTaB, CTPOCHHUE,
bu3YecKue U XMMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH pa3IMUHbIX
KJIACCOB ~ OPraHMYECKMX BEIIECTB: AJIKAHOB, IMKJIOAJIKAHOB, AaJKEHOB,
AJKAJMEHOB, AJIKUHOB, aPOMAaTHUUYECKUX YTJIE€BOJIOPOAOB, CIIUPTOB, alIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIIOXHBIX 3(QUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCJIOT, O€JIKOB, yriIeBOJ0B (MOHO-, IU- U
MOJINCaXapuioB), WJUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HUMHU
YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUH C HCIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

c(hOpMUPOBAHHOCTh yYMEHUS MOATBEPKJAaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCIUHEHUM
OT KPaTHOCTH W THUIA KOBAJIEHTHOM CBSI3U (G- U M-CBSI3U), B3AUMHOT'O BIIUSHUS
aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(hopMUPOBAaHHOCTH YMEHUS XapaKTEePU30BaTh HUCTOYHUKH
yIIE€BOJIOPOTHOTO ChIpbsi (He(pTh, MPUPOAHBIA Ta3, Yroiib), CIHOCOOBI €ro
nepepadboTKH ¥ MPAKTUYECKOE MPUMEHEHUE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTb BIAJICHUS CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeToAax TO3HAaHWS —  HAONIOJCHWUH, W3MEPEHHUH, MOJCIMPOBAHHH,
AKCTIEPUMEHTE (PEATbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHMUSI;

chOpMUPOBAHHOCTh ~ YMEHHS  NPUMEHSTh  OCHOBHBIC  OIEpaIuu
MBICIIUTEILHON JESITeIbHOCTH — aHajiu3 M CHUHTE3, CpaBHEHHUEe, 0000IIeHue,
CUCTEMATH3aLUI0, BBIBICHUE IPUYUHHO-CIEACTBEHHBIX CBSI3eM — JIA
U3YUYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLINIA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3AaUMOCBSI3b XUMHUUYECKUX 3HAHUHN
C TMOHATUAMHU U TPEICTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
st 0ojiee OCO3HAHHOTO TMOHUMAHUS CYIIHOCTH MAaTEepUaIbHOTO €IMHCTBA
MHUpa, WCIOJb30BaTh CHCTEMHBIE 3HAHUA 110 OPraHUYECKOW XUMUU IS
OOBSICHEHHUS M TPOTHO3UPOBAHMS SIBICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO
IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHI: TPOBOAUTH PACUETHI MO XUMHUYECKUM
dopMynaM ¥ ypaBHEHHUSM XUMHUYECKHX PEaKIUid C HCIOIb30BAHUEM
bu3mdyeckux BeIMUMH (Macca, O00BEM Ta30B, KOJHWYECTBO BEIIECTBA),
XapaKTEPU3YIOIMIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI IO
HAXOXJICHUI0 XUMHYECKOW (OpPMyYIBI BEmIeCTBA MO HW3BECTHHIM MAaCCOBBIM
JOJIIM ~ XMMHMYECKHUX  DJIEMEHTOB, MPOJAYKTaM  CrOpaHusi, IUIOTHOCTHU
ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHH: MPOTHO3UPOBATh, AaHAIM3UPOBATH U
OIICHMBATh C TIO3UIUN HKOJOTHYECKON O€30MacCHOCTH MOCIIECTBUS OBITOBOU U
MIPOU3BOJICTBEHHON JIESITEIIbBHOCTH YEJIOBEKa, CBA3AHHOM C MepepadoTKoi
BEILIECTB, MCIOJIb30BAaTh IOJIYYEHHbIE 3HAHUS [JIs1 TPUHATHS TPaMOTHBIX
peleHnii npooJieM B CUTyalUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUHN: CAMOCTOSITEIFHO TUTAHUPOBATH M MTPOBOJUTH
XUMUYECKUI SKCHEPUMEHT (TMOJy4YEeHUE M M3YUYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIHMHU YIJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPTaHUUYECKUX BEIIECTB, PEUICHUE YKCIIEPUMEHTAIbHBIX
3a/1a4 MO PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHUEM MPABUII
0e3omacHoro oOpallleHHs] ¢ BEHIECTBAMH W JIA0OpATOPHBIM 00OpPYJAOBaHUEM,



(GopMynHpoBaTh LEdb HCCIACAOBAHUS, NPEACTABIATh B PA3IU4YHONU (Qopme
pe3yJIbTaThl IKCIEPUMEHTA, AHAIU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHHIA:

coOJI01aTh MpaBuia 3KOJIOTMYECKH LEIeCO00pa3HOro MoBEAEHUs B ObITY
U TPYJOBOM JEATEIBHOCTA B IEISAX COXPAHEHUS CBOErO 3J0POBbBS,
OKPYKAIOIIEN IPUPOAHOM CPEABI U TOCTUNKEHUSA €€ YCTOUUUBOIO PA3BUTHS;

OCO3HABaTh OMACHOCTb TOKCHYECKOTIO ACHUCTBUSA HA >KUBBIE OpPraHU3MbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEILIECTB, MOHUMAas cMbIch nokaszarens [1J1K;

aHAJM3UPOBATH 11€7€CO00Pa3HOCTh IPUMEHEHUSI OPTaHUYECKUX BEIIECTB B
MIPOMBINIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUU: OCYIIECTBIATH IICJICHATIPABICHHBIA TMOUCK
XUMUYECKOW HMH(POpMAIIMKM B Pa3IUYHBIX HCTOYHUKAX (Hay4yHass M Yy4eOHO-
Hay4Has JUTepaTrypa, cpeJcTBa MaccoBoi mHpopmanuu, MHTEepHET U Ipyrue),
KPUTHUUYECKH aHAIM3UPOBATh XUMUYECKYIO UH(pOpMaIuIo, iepepadaTriBaTh €€ 1
UCITIOJIH30BaTh B COOTBETCTBUM C MIOCTABICHHON y4eOHOM 3a1aueil.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUA Kypca «OOIass U HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJICTABJICHUN: O MaTepUaIbHOM €JIMHCTBE MHDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE W 3HAYECHUU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ POJu B 00ECIICUCHUH YCTONIMBOTO
Pa3BUTHSA, B pPEIIEHUU MPOOJEM SKOJOTHYECKON, IHEPTETUUECCKON M IMHIIECBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHMH HOBBIX MaTEPHATIOB, HOBBIX
MCTOYHUKOB YHEPTUH, B 00ECIIEYECHUH PAIIMOHAIEHOTO MPUPOJIOTIONIb30BaHMS, B
(GbopMHUpPOBAaHUM MHPOBO33PEHUS M OOIIEH KyJIbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/JI0POBBIO M TIPUPOAHOU
cpene;

BJAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINE TOHITUS — XUMUUYECKUN DJEMEHT, aToM, fApO aToma,
M30TOIBI, DJJIEKTPOHHAass 00oJI0YKa aroma, S-, P-, O-aTromHBIE OpOHMTAIH,
OCHOBHOE M BO30YXJIEHHOE COCTOSHUS aTroMa, TUOpHIMU3AIs aTOMHBIX
opOuTasieil, MOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKasi CBS3b (KOBAJEHTHAsl, WOHHAs, METaJUIMYyecKas,
BOJAOpPOAHAs), KpHUCTaJUIMYECKash pelETKa, XUMUYECKas peakuus, pacTBOD,
ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, DJIEKTPOJIUTUYECKAs IJUCCOLUALNS, CTEIEHb
JUCCOLMALNM, BOJOPOJHBIA IOKa3aTellb, OKHCIHUTENb, BOCCTAaHOBUTEID,
TEIUIOBOM A()PEKT XUMUYECKON pPEaKIuu, CKOPOCTh XHMHUYECKOW PEaKIIH,
XUMHUYECKOE PaBHOBECHE;, TEOPUU M 3aKOHBI (TEOPHUS BIEKTPOIUTUYECKOM
nucconnanuu, nepuoanyeckuii 3akoH .M. MennaeneeBa, 3aKOH COXpaHEHUS
MAaCChl BELIECTB, 3aKOH COXPAaHEHHMS U MPEBPALICHUS SHEPTUH NPU XUMUUYECKHUX
peaKIusiX, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEMCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XWUMHUHU, MUPOBO33PEHUYECKUE 3HAHMS,
JIe)KalllMe B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX
SIBJICHUM; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUM BELIECTBA HA ATOMHOM,
MOHHO-MOJICKYJIIDHOM M HAJAMOJIEKYJISIPHOM YpPOBHSX; NPEACTABICHUSA O
MEXaHU3MaxX XHMUUYECKHX PEAKUUW, TEPMOAMHAMUYECKUX WU KHHETHYECKUX
3aKOHOMEPHOCTSAX HMX NPOTEKAHUSA, O XMMHUYECKOM PAaBHOBECUH, PACTBOpaX H
JTUCTIEPCHBIX CUCTEMax; (DaKToIOTMUECKHe CBEIEHUS O CBOWCTBAaX, COCTaBe,
MOJy4YEHUH U O€30MacHOM HCMOJb30BaHUM BAXHEUIIMX HEOPraHUYECKHUX
BEILIECTB B OBITY M NPAKTHUUECKOM JEATEIbHOCTH YeOBEKa, OOIIMX Hay4YHBIX
MPUHIMIIAX XUMUYECKOTO ITPOU3BOACTBA;



c(hOpMUPOBAHHOCTh YMEHUM: BBISIBIIATh XapaKTepPHbIE MPU3HAKU MMOHATHH,
YCTaHABIMBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIWE IOHSITHUA
MpY ONKUCAHWH HEOPTaHUYECKUX BEILIECTB U UX MPEBPAILCHU;

c(hOpMUPOBAHHOCTh YMEHUS HCIOJIB30BATh XUMUYECKYI0 CUMBOJIMKY IS
cocTaBlieHHs (QOpMyJ BEIIECTB M YpPAaBHEHMH XHMHUYECKUX pEaKLUid,
cuctematnueckyro Homenknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUSA
OT/ICJIbHBIX BEILIECTB;

chOpMUPOBAHHOCTh YMEHHUS OMNpPEIEiATh BaJEHTHOCTb U CTENECHBb
OKHCJICHUSI XUMHUYECKHX JJIEMEHTOB B COCIUHEHUAX, BUJ XUMHUYECKOU CBA3U
(KoBaJieHTHAs, MOHHAs, METaJUIMYeCcKas, BOJAOPOAHAs), TUIl KPUCTAJUITMYECKON
PELIETKN KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTb YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT
BUJIa XMMHMYECKON CBSI3M W TUIMA KPUCTAIIIMYECKOW PEIIETKU, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUSI KOBAJIEHTHOU CBSI3H;

c(OpMHPOBAHHOCTh ~YMEHHUH: KIAacCU(DUIMPOBATH: HEOPraHUYECKUe
BEIIIECTBA MO MX COCTAaBY, XMMHUYECKUE PEAKIUM MO PA3JIUYHBIM IMpPU3HAKAM
(uMciay W cocTaBy pearupyrolux BEIIECTB, TEIJIOBOMY 3G EKTy peakiuu,
U3MEHEHHMIO CTENEeHEW OKHCIEHUS JJIEMEHTOB, OOpPaTUMOCTH, YYacTHIO
KaTajau3aTopa W JIPYTUE); CAMOCTOATEIBHO BBIOMpPATh OCHOBAHHS W KPUTEPUU
JUTSL KJTacCU(pUKAITUU U3YYaeMbIX BEIIECTB U XUMHYECKUX PEaKIIHi;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOANYECKOr0 3aKOHA
J. W. MengeneeBa U JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINM;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh S3JEKTPOHHOE CTPOCHHUE
aTOMOB ¥ HOHOB XUMHUYECKUX DJIEMEHTOB IE€PBOr0O—YETBEPTOr0 NEPUOIOB
[leppuonnueckorn  cucremsl .M. MengeneeBa, UWCHOJB3ys  IOHSITHUSA
«OHEPreTUYECKHEe YPOBHUY, «IHEPTeTHUCCKUE MOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTAINY», «OCHOBHOE U BO30YXIEHHOE HYHEPreTUYECKHUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB U UX
COeIMHEHUM T10 TiepuonaM u rpynmnam Ilepuogmueckout cucremsr 1. .
MeHneneeBa, BaJICHTHbIE BO3MOKHOCTH AaTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOICTBA BEIIECTB pa3JIMYHBIX KJIACCOB, IOATBEPKIAThH
CYILIECTBOBAHHE T'€HETHYECKOMN CBSA3U MEKIYy HEOPraHWYECKHUMU BEILIECTBAMU C
NOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHSI PACKpPHIBATH CYIIHOCTh: OKUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUNA IOCPEACTBOM COCTaBJIEHUSI SJIEKTPOHHOIO
OalaHca JTHX peaKklUW; peakIuii MOHHOTO OOMeHa MyTEM COCTaBIECHUS WX
MOJIHBIX Y COKPAIIEHHBIX MOHHBIX YPAaBHEHHU; PEaKUUW THAPOJIN3A; PEAKLHI
KOMITIEKcooOpa3oBanusi (Ha TMpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHMUS);

c(hOpPMHUPOBAHHOCTh yMEHHS OOBSICHITh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHAYECKHX PEAKIHMN C YUETOM UX IHEPrETUUECKUX XAPAKTEPUCTHUK, XapaKTEP
W3MEHEHUS CKOPOCTH XHMHUYECKOM PEAaKIUU B 3aBUCHUMOCTU OT Pa3JIMYHBIX
(dakTopoB, a TaKKe XapaKTep CMEIICHHWS XHUMHYECKOTO PABHOBECHS TIOJ
BIIMSHUEM BHEWIHKUX Bo3AehcTBuil (mpuniui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh XWUMUYECKHUE PEaKIIUH,
JIe)Kallle B OCHOBE MPOMBIIIJICHHOTO IMOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHUAKa,
oOlllMe Hay4Hble NPUHIUIBI XUMUUYECKUX MPOU3BOJCTB; I€JI€CO00Pa3HOCTh



MPUMEHEHUST HEOPTAHMYECKUX BEIIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOIIICHUS PUCK-TIOJB3a;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMN O METOJaX HAyYHOTO
MO3HAHUS SIBICHUNA TPHUPOALI — HAOIIOICHHWE, W3MEPCHHE, MOJCIUPOBAHHE,
OKCIIEPUMEHT (pEaNbHBII M MBICIICHHBIN), HCIIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, yMCHHS TPUMEHATh OTH 3HAHWS TPH  DKCIICPUMEHTATHLHOM
WCCJICIOBAaHUH BEIIECTB W I OOBSICHCHHS XUMHUYECKHUX SBJICHUH, MMEIONTUX
MECTO B MPHUPOJE, MPAKTHUECKON JCITCIPHOCTH YeJIOBEKA W B TIOBCEIHEBHOM
KU3HU;

c(hOpMHPOBAHHOCTh YMEHHSI BBISBISITH B3aMMOCBSI3b XUMUYCCKUX 3HAHUH
C TIOHSTHSIMU W TIPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0OCO3HAHHOTO TTOHUMAHMSI MAaTEPHAIILHOTO SAMHCTBA MUPA,;

c(hOpPMHPOBAHHOCTh YMEHHUS IPOBOJIUTH PACUETHI: C HCIOJIB30BAaHUEM
NOHSTHA  «MaccoBas JIOJS  BEIIECTBA B  pacTBOpPE» H  «MOJIApHas
KOHIICHTPAIMI», MacChl BeEIIeCTBA WIM 00BbEMA Ta3za 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIM 00BEMY OJTHOTO M3 YYACTBYIONIUX B PEaKIIUU
BEIICCTB; TEIUIOBOTO 3P (eKTa peaklvy; 3HAUYCHHUS BOJOPOJHOTO TOKa3aTess
pPacTBOPOB KHUCJIOT W IIEJIOYEH C M3BECTHOM CTEICHBIO JIUCCOITMAIIMU; MAacChl
(0OBéma, KOIMYEeCTBa BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OJHO M3 MCXOJHBIX
BEIICCTB JaHO B BHJAC pacTBOpa C OINPEACIEHHOH MacCOBOW JIOJICH
PacTBOPEHHOTO BEIIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH); JTOJIH BhIXOAA
NPOJYKTa peakiuu; 00bEMHBIX OTHOLIECHUI Ta30B;

c(hOpMHPOBAHHOCTh YMEHHUI: CAaMOCTOSATEIBHO TUIAHUPOBATh U MPOBOINUTH
XUMHYECKUN  JKCMEPUMEHT (MpOBEACHUE pEaKIuii HOHHOTO OOMeHa,
NOJITBEPKJICHUE  KAuYeCTBEHHOT'O  COCTaBa  HEOPTraHWYECKHUX  BEIECTB,
OTIpEeJICICHHE CPEebl PACTBOPOB BEIIECTB C NMOMOIIBI0 MHIUKATOPOB, U3yUEHUE
BIIMSIHUSL PA3JIMYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaklUu, PelieHue
AKCIIEPUMEHTANIBHBIX 3afad no TemaM «Metamne»y u  «Hemetamnsi») ¢
coOmoienneM mpaBui  Oe3omacHoro  oOpamieHuss ¢ BEIIeCTBAMHU |
7a0opaTopHBIM  00OpymoBaHWEM, GOPMYIHUPOBATh IIeb  HCCIEIOBaHMUS,
NPEJICTABIISATh B PA3IMUHON opMe pe3ylbTaThl IKCIIEPUMEHTa, aHAIU3UPOBAThH
U OLICHUBATh MX JJOCTOBEPHOCTD;

chOpMHPOBAHHOCTh ~ YMEHMI: cOOMIOAAaTh MpaBUiia  TOJIb30BAHUS
XUMHUYECKOM TIOCY/ZIOM M J1TabOpaTOpHBIM OOOpYIOBaHHEM, OOpalieHus C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSAMHU TI0 BBIIIOJHEHHUIO J1a00PaTOPHBIX
XUMHYECKUX OIBITOB, SKOJOTHYECKU IIeJIeCOOOPa3HOr0 MOBEICHUS B OBITY H
TPYJOBOM NIEATETLHOCTH B IIENISIX COXPAHEHHS CBOETO 37I0POBBS, OKPYKAIOIIEH
MPUPOAHONU Cpeabl U JOCTIKEHUS €€ YCTOWYMBOTO pa3BUTHS, OCO3HABATH
OMACHOCTh TOKCHYECKOTO JCHCTBUS HA >KUBBIE OPraHU3MBI OMpPEICIEHHBIX
HEOPraHWYECKHUX BEIIECTB, IOHUMAs cMbIch nokaszareis [1/1K;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEICHANPABICHHBINA TMOUCK
XUMHYECKOH HH(OPMALHMK B Pa3IMYHBIX HMCTOYHHKAX (HaydHas M Yy4eOHO-
Hay4Has JUTeparypa, Cpe/icTBa MaccoBoil nHpopmarmu, VIHTepHET U Ipyrue),
KPUTHYECKH aHATM3UPOBATh XMMHYCCKYIO HH(POPMALHIO, IiepepabareiBaTh e€ 1
WCIIOJIb30BaTh B COOTBETCTBHHM C TIOCTaBJICHHOW ydeOHOW  3amayeil.
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KuciIoThl. CI0KHEIE
a¢upsl. XKupst

3.3 VYrieBoapl 9 1
Hroro mo pazgeny 41
Pa3znen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus
AMMWHBI. AMHUHOKHCIIOTBI.
4.1 12 1
benku
Htoro 1o paszeny 12

Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS

51 BBICOKOMOJIEKYIIPHBIE 6
' COCTMHEHUS
Hroro 1o pasaeny 6
OBILIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME 102 3




11 KJIACC

HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
nporpamMmbi padoThI padoTsI
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue aToMa.
[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
11 P 9
cucremMa
XUMHUYECKUX
anemenToB 1. 1.
Meupeneena
Crpoenue
BEILIECTBA.
1.2 11 1
MHuoroo6pasue
BEILIECTB
XUMUYECKUe
13 19 1 3
peakuuu
Hroro mmo pasneny 39
Paznen 2. Heoprannyeckasi XuMusi
2.1 Hemerams 31 1 3
2.2 Mertaisl 23 1




Hroro no pazneny 54
Paznea 3. Xumusd H :KM3HL
MeTtoablI TO3HAHUS
3.1 B XUMUHU. XUMHUSA U 9
KU3HB
Wroro mo pazueny 9
OBUIEE KOJIMYECTBO
YACOB I1IO 102

[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

[Ipeamer u 3HaueHue
OPraHU4eCcKO XUMHH,
MIPEACTABIICHUE O
MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUN

01.09.2023

DJIEKTPOHHOE CTPOCHUE
aToma yriiepoja (OCHOBHOE H
BO30YXIEHHOE COCTOSTHUA).
BaneHTHBIE BO3MOKHOCTH
aToMma yriepoja

02.09.2023

XuMuyeckas CBsI3b B
OpPraHMYECKUX COCAMHECHUSX.
MexaHnu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBS3H,
CrocoObl pa3pbiBa cBs3EH

04.09.2023

Teopus ctpoenus
OpPraHMYECKUX COEAUHEHNN
A. M. byrneposa

08.09.2023

Buael uzomepun:

09.09.2023




CTpYKTYypHas,
MPOCTPAHCTBEHHASI.
OneKkTpoHHBIE YPPEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCTMHEHU N

[IpencraBnenue o
KJIacCU(pUKALUU U
crcTeMaTHyecKast
Homenknarypa (IUPAC)
OpPraHu4€CKuX BCHICCTB

11.09.2023

Knaccudukanus peaxiuii B
OPraHN4eCcKO XUMHH

15.09.2023

CucreMaTusanus 1
0000111eHNE 3HAHUA II0 TEME

16.09.2023

ANKaHBI: TOMOJIOTHYECKHI
psn, obmmas hopmyna,
HOMEHKJIaTypa U U30MEPHSI,
ANIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

18.09.2023

10

duznyeckue 1 XUMHUUYECKHE
CBOICTBA aJIKaHOB

22.09.2023

11

HaxoxieHue ajkaHoB B
npupoae. CriocoOsl
MOJIyYCHHUS Y IPUMCHEHUE
AJIKaHOB

23.09.2023




12

[uknoankaHel: o0mas
dbopmMyIia, HOMEHKIIATypa
n30Mepusi, 0COOCHHOCTH
CTPOCHHA U XUMHUUYCCKUX
CBOMCTB, CIIOCOOBI
MOJIYYCHHA U NIPUMCHCHUC

25.09.2023

13

Pemrenne pacu€THbIX 3a1a4
Ha olpezeNeHue
MOJIEKYJISIpPHOH (POpMYIIbI
OpPraHMYECKOTO BEIIECTBA M0
MaccOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOSIINX B €T0
cocras. CucreMarusanus U
0000111eHNe 3HaHUH 110 TeMe

29.09.2023

14

AJNKEHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, AIEKTPOHHOE
Y MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYL.
CTpyKTypHas U IUC-TPAHC-
HM30MEpHsI AIKEHOB

30.09.2023

15

dusnueckre U XUMHYECKHE
CBOMCTBA alKeHOB. [IpaBuio
MapkoBHHUKOBA

02.10.2023

16

CrniocoObl nostyueHust u
IIPUMEHEHHE AJIKEHOB

06.10.2023

17

[IpakTtuyeckas padora Ne 1

07.10.2023




o teme "llonyuenue
STUJICHA U U3yYEHHUE €ro
CBOMCTB"

18

Pemrenne pacy€THbIX 3a1a4
Ha OIIpeCICHUE
MOJIEKYJISIPHOH (hOpMYIIbI
OPraHUYECKOTO BEIIECTBA

09.10.2023

19

AnKaJIueHbl: CONPsHKEHHBIE,
M30JIMPOBAHHEIE,
KyMYJIHPOBaHHBIC.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

13.10.2023

20

XUMHYECKHE CBOMCTBA
COMPSHKEHHBIX INEHOB

14.10.2023

21

CriocoObl MoTy4eHHs U
MIPUMEHEHHE aJIKaJICHOB

16.10.2023

22

ANIKMHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa, SJICKTPOHHOE
Y MPOCTPAHCTBEHHOE
CTpOEHUE MOJIEKY,
(hu3UYecKue CBOMCTBA

20.10.2023

23

XUMHYECKHE CBOUCTBA
AJIKMHOB

21.10.2023

24

KauecTBeHHBIE peakIIuy HA
TPOMHYIO CBS3b

23.10.2023




25

CriocoObI mosTyueHust 1
MPUMECHEHHUE AJIKHHOB

27.10.2023

26

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMHUYECKOU
peakuuu

10.11.2023

27

Cucremarusanus u
0000111eHNE 3HAHUH I10 TEME

11.11.2023

28

ApEeHbI: TOMOJIOTUYECKUI
psn, obmas opmyna,
HOMEHKJIaTypa.
DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT OEH30J1a ¥ TOJIyoIa,
ux pU3HUECKHe CBONCTBA

13.11.2023

29

XUMHYECKHE CBOMCTBA
apPEHOB: PEAKIIUU 3aMECIICHUS

17.11.2023

30

XuMH4JecKre CBOMCcTBa
apeHOB: PEAKIUU
MIPUCOEANHEHUS, OKUCIICHHE
rOMOJIOroB OeH30J1a

18.11.2023

31

OCco0EHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIa

20.11.2023

32

Pemenune pacu€taeix 3am1au
Ha OIpEIEIIEHUE
MOJIEKYISIpHOH (hOpMYIIBI
OPraHU4eCcKOro BEUIeCTBa

24.11.2023




33

CriocoObI mosTyueHust 1
NPUMECHEHHE apCHOB

25.11.2023

34

T'enetudeckas cBs3L MCKOY
Pa3IMYHBIMHA Ki1aCCaMU
YIII€BOJIOPOJIOB

27.11.2023

35

Pacuétel no ypaBHEHUAM
XUMHUYECKUX PEAKIIUH.
Cucrematuzanus u
000011IcHIE 3HAaHHH 10 TEME

01.12.2023

36

[Ipuponnsii ras. IlomytHeie
He(TAHBIE ra3bl

02.12.2023

37

KamenHnsiit yross n
MPOAYKTHI €0 TepepaboTKH

04.12.2023

38

Hedtp 1 ciocooOwr eé
nepepadoTku. [IpuMeHnenne
MPOJIYKTOB MepepabOTKH
HetH

08.12.2023

39

I'eHeTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
yIIEBOI0POJIOB

09.12.2023

40

FaJ'IOFCHOHpOI/I?»BOI[HBIe
YrjiieBOAOpPOAOB:
QJICKTPOHHOC CTPOCHUC,
PCaKnu 3aMCIICHUA
rajorcHa

11.12.2023

41

JlericTBHE MIEI0YEH HA

15.12.2023




raJOreHIPOU3BOAHbIE.
BzaumoneiicTeue
JIIATaI0reHaIKaHOB C
MarHuem U UHKOM

42

Cucremarusanus u
0000111eHE 3HAHUHN T10
pazneny "VYrieBomopoasr"

16.12.2023

43

KonTpossHas pabora no
Teme "YrieBoaopoasr"

18.12.2023

44

[IpenenvHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUIECKHIMA
psn, obmas hopmyna,
CTpOEHUE MOJIEKY,
M30MepHsl, HOMEHKIIATYpa,
Kiaccudukanus,
(bu3uvecKue CBOMCTBA

22.12.2023

45

XUMHAYECKHE CBOMCTBA
MpeACIbHBIX OJTHOATOMHBIX
CIIUPTOB

23.12.2023

46

CriocoOsl mosryueHust u
MIPUMEHEHHE OTHOATOMHBIX
CIUPTOB

25.12.2023

47

I[TpocTteie 3¢dups:
HOMEHKJIaTypa M U30MepHs,
0COOEHHOCTH (PU3MUYECKHUX U
XUMHUYECKHX CBOMCTB

29.12.2023




48

MHOroaroMHbIE CIIUPTHI:
STUJICHTJIUKOJIb U [NIMLIEPHUH,
ux (puzndYecKue u
XMMHUYECKHE CBOWCTBA

12.01.2024

49

CriocoObI mosTyueHust 1
MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB

13.01.2024

50

@eHOJI: CTPOEHUE MOJIEKYIIBI,
¢duznyeckue cBOMCTBRA.
ToxcuuHOCTH (peHOIa

15.01.2024

51

XUMHYECKHE CBOUCTBA
(dbenona

19.01.2024

52

CriocoObl oTy4eHus U
npuMeHeHnne (perosna

20.01.2024

53

[TpakTruueckast pabota Ne 2.
Pemrenne
AKCIEPUMEHTAJIbHBIX 3a7a4
1o teme "CrupThl U
dhenonsr"

22.01.2024

54

Cucremarusanys u
0000111eHrEe 3HAHUN I10 TEME

26.01.2024

55

AJbJieTuibl U KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHMJIbHOU TPYIIIHI;
TOMOJIOTHUYECKHUE PSIBL,
oOmas popmyna, n3oMepus

27.01.2024




1 HOMEHKJIaTypa

56

AJBJIETH/IBI 1 KETOHBI:
(du3HUYecKue CBOMCTBA,
peaKIuu IPUCOCTUHCHUS

29.01.2024

57

Peaxiu okucieHus u
KaueCTBEHHBIC PEAKIIUH
ATBIETUIOB U KETOHOB

02.02.2024

58

CriocoOblI nosryueHust
AJIBJACTUI0B 1 KETOHOB

03.02.2024

59

OIHOOCHOBHBIE IIPENIETBHBIE
KapOOHOBBIE KHUCJIOTHI,
O0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJ

05.02.2024

60

N3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
(bu3uvecKue CBOMCTBA

09.02.2024

61

XUMHUYECKHE CBOMCTBA
MpEeACIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

10.02.2024

62

Oco0OeHHOCTH CBOICTB
MYpPaBbHUHON KUCIIOTHI.
MHoroo6pa3ue kapOOHOBBIX
KHCJIOT

12.02.2024

63

Oco0OEHHOCTH CBOUCTB:
HETpeeIbHBIX U
apOMaTUYCCKUX

16.02.2024




KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucioT. IIpencraBurenu
BBICIIMX KapOOHOBBIX
KHCJIOT

64

[ToHATHE O TPON3BOIHBIX
KapOOHOBBIX KUCIIOT

17.02.2024

65

CriocoOsl mostyueHust u
MIpUMEHEHHE KapOOHOBBIX
KHUCJIOT

19.02.2024

66

CrnosxHble 3(upbl:
TOMOJIOTHYECKHH psiji, oO1as
dhopmyna, n3oMepus U
HOMEHKJIaTypa

24.02.2024

67

duznuecKue 1 XHMUIECKHE
cBolcTBa 3(pUpoB

26.02.2024

68

Pemenne pacuéTHbIX 3aau:
10 YPaBHEHUIO XUMHYECKOU
peaxkiuu, Ha OIpeesieHne
MOJIEKYJISIpHOH (hOpMYIIBI
OpPraHMYECKOTo BElIecTBa

01.03.2024

69

[IpakTuueckas pabora Ne 3.
Pemenue
OKCIEPUMEHTAJIBHBIX 3a7a4
no teme "KapOGoHoBbIE

02.03.2024




KkucnoTel. CinoxxHbie d3Gupsr”

70

Kupsr: ctpoenue,
¢bu3nvecKre 1 XUMHUECKUE
CBOMCTBA (THAPOJIN3)

04.03.2024

71

OCcoOEHHOCTH CBOWCTB
JKUPOB, COAEp)KALIUX
OCTaTKHN Here)]eJ'IBHBIX
KUPHBIX KUCIIOT. JKUpBI B

IPUPO/IE

09.03.2024

72

MpIia Kak COJIA BBICIITAX
KapOOHOBBIX KHCIIOT, UX
Morolee aeiictsue. Ilonsarue
O CHUHTETHYECKHX MOIOIIUX
cpencrBax (CMC)

11.03.2024

73

I'enernueckas CBA3b
YTJIEBOJIOPOJIOB U
KHCJIOPOJICOJCPIKAIITUX
OpPraHUYECKUX BEIIECTB

15.03.2024

74

Pacuérbl o ypaBHEHUSAM
XUMHUYECKUX peaklui

16.03.2024

75

Cucremaruzanys u
0000111eHrEe 3HAHUN I10 TEME

18.03.2024

76

OO1as XxapakTepucTuKa
yIIEBOJIOB U KiIaccU(UKAIIUS
yIIA€BOJIOB (MOHO-, - U
MOJIMCAXapH/IbI)

22.03.2024




7

MoHocaxapubl:
(busnuecKkue CBOICTBA U
HAXO0KJICHHUE B TIPUPOJIC

01.04.2024

78

[IpuMeHeHue riroKo3sl, €€
3HAa4YCHUC B
KHU3HEACATCIIbHOCTHU
Opranusma

05.04.2024

79

Hucaxapuapl: caxaposa,
MaJIbTO3a U JAKTO34.
Haxoxnenue B mpupoe u
MPUMEHEHHE TUCAXaAPUIOB

06.04.2024

80

[Tonucaxapuasl: cTpoeHne
MaKpOMOJIEKYJI, ((PU3NUIECKUE
1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

08.04.2024

81

[TonsiTHe 06 UCKYCCTBEHHBIX
BOJIOKHAX

12.04.2024

82

Pemenne PAaCUYCTHBIX 3a/1av
Ha OIIPCACIICHUEC OOJIN
BBIXOJa IMMPOAYKTA pCaKIuu
OT TCOPCTUYCCKU
BO3MOXHOTI'O

13.04.2024

83

Cucremaruzanys u
0000111eHE 3HAHUHA 110
paszzaeny

15.04.2024

84

KonTtponsHas pabota o

19.04.2024




TEME
"Kucnopoaconepxaiiue
OpraHuYecKue coeauHeHus"

85

AMUHBL: KJ1accupuKanus,
CTPOEHHE MOJIEKYJI, 001Iast
dhopmyna, uzomepusi,
HOMEHKJIaTypa U
¢uznueckue cBoiicTBa

20.04.2024

86

XUMHUYECKUE CBOMCTBA
anupaTHISCKUX aMUHOB

22.04.2024

87

AHUIVH: CTPOCHNE AaHWINHA,
0COOEHHOCTH XUMHYECKNX
CBOMCTB aHWJINHA

26.04.2024

88

CriocoObl oTy4eHHS U
MpUMEHEHHE AT (aTHIECKIX
aMHHOB

27.04.2024

89

AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEPUs,
¢buznueckue cBOMCTBRA.
OTtnenbHBIC IPEICTABUTENH
0-aMHHOKHUCJIOT

29.04.2024

90

XUMHYECKHE CBOMCTBA
AMUHOKHCIIOT, UX
OMOJIOrNYECKOE 3HAUYECHHE
amuHokuciiotr. CuHTe3 1
TUIPOJIA3 TIENITUI0B

03.05.2024




91

benku xak npupoaHsie
MIOJIMMEPBL; CTPYKTYPBI
0eKoB

04.05.2024

92

XUMHYECKHE CBOUCTBA
0O€eIKOB

06.05.2024

93

A3oTcoaepkalime
reTepOLMKINYECKUE
coennHeHus. HykienHoBsle
KHUCJIOTBI: COCTaB, CTPOCHHE
1 OMOJIOTHYECKast POJTb

10.05.2024

94

[IpaxTueckas pabora Ne 4.
Pemenne

AKCIIEPUMEHTAJIbHBIX 337124
1o teme "A30TcoaepKamime
OPraHU4eCcKue CoOeAMHEHU"

11.05.2024

95

[TpakTruueckas pabota Ne 5.
Pemenne
IKCIIEPUMEHTAJIbHBIX 337124
no Teme "Pacno3naBanue
OPraHM4eCcKUX COCTUHEHUN"

13.05.2024

96

KontponbHas padoTa no
Teme "A3oTcoiepxkaniue
OpPraHu4ecKue CoeaAMHEHU"

17.05.2024

97

OCHOBHbBIC TIOHITUS XUMUH
BBICOKOMOJICKYJIAPHBIX
COCOUHEHHUI U METOIbI UX

18.05.2024




CHUHTC3a —II0JIMMEpHU3alluAa 1
IIOJIMKOHACHCAITUA

98

[lmactmaccel. YTunuszanus u
nepepaboTKa IIacTuKa

20.05.2024

99

DnacToMepsl: HaTypaJbHBIM
CHHTETHYECKUE KayTyKH.
Pe3una

24.05.2024

100

BosokHa: HatypanbHBIe,
HNCKYCCTBCHHBIC,
CHUHTCTHYECCKUEC. HOJ’II/IMepI)I
CHelHabHOTO Ha3HAUYEHUs

25.05.2024

101

[IpakTueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAJIbHBIX 337124
o Teme "Pacno3naBanue
IUIACTMACC U BOJIOKOH"

27.05.2024

102

O6o0mmenue u
CUCTeMaTU3aIHs U3yYEeHHOTO
Marepuana o Teme
"BricokOMONIEK YIS pHBIE
coequueHus"

31.05.2024

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX SITIED.
XuMuueckuii 31eMeHT. M30Tombl

CrpoeHnue 2IIeKTpOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIC
qucia

Knaccudukanus xumuaecknx
3IIEMEHTOB (s-, p-, d-, f-
AJIEMEHTHI)

Pacnpenenenue >1eKTpOHOB 1O
ATOMHBIM OpPOHUTATIAM

DneKTpOHHBIE KOH(pUTyparuu
aTOMOB JIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUU

DneKTpOHHbIE KOH(UTyparuu
HMOHOB.
DNEeKTPOOTPULIATEIBHOCTD

Ilepuoarueckuil 3ak0H U
[Iepuonnueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. H.
MenaeneeBa, CBI3b C




COBPEMEHHOM TeOpuel CTPOEHMUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB
1 00pa3yeMbIX UMHU TIPOCTHIX H
CJIOJKHBIX BCUICCTB 110 Ir'pymiIiaM 1
nepuoiam

Cucrematu3anusa 1 00001IeHne
3HAHUH TI0 TEME

10

Bunpl XuMH4yeckou CBA3M.
MexaHnu3mbl 00pa3zoBaHUs
KOBAJICHTHOU CBsI3U. BomopoaHas
CBSI3b. MEXMOEKYISIPHBIE
B3aMOJEHCTBUSA

11

BanenTHOCTD 1 BaJICHTHBIC
BO3MOJKHOCTH aTOMOB. CBS3b
ANEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM
CTPOCHHEM

12

HpeI[CTaBJ'IeHI/IH 0 KOMIIJICKCHBIX
COCIMHCHMUAX: COCTaB H
HOMCHKJIaTypa

13

BemectBa MOJICKYJIIPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS.
Tumsl KPpUCTAITNINYICCKUX
peUICTOK U CBOICTBA BEIISCTB




14

[TonaTHE O AUCIIEPCHBIX
cucremax. [IpencraBnenue o
KOJUIOUJHBIX pacTBOpax

15

HctrHHBIE pacTBOPHI:
HACBIIICHHBIC U HEHACHIICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruaparsr

16

CriocoObl BBIpasKeHUS
KOHIICHTPAIIUU PacCTBOPOB

17

Pemenue 3amgau ¢
HCIIOJIb30BaHUEM HOHITHH
"MaccoBasi A0Ji1 paCTBOPEHHOTO
BemiecTBa", "MossipHas
KOHIEHTparus"

18

Knaccudukanus u
HOMCHKJIATypa HEOPTaHHIECKUX
BEIIECTB

19

CucreMaruzanys 1 00o01eHe
3HAHUH 110 TEME

20

KontponbHas paboTa o reMam
"CtpoeHue atoma.
Ilepuoarueckuil 3ak0H U
[Tepuonnueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. H.
MenpneneeBa", "Crpoenue
BeliecTBa. MHOroo6pasue




BerecTs"

21

Krnaccudukamus XaMAYECKUX
peaknuii B HEOPraHU4YECKON 1
OpraHUYECKON XUMHH. 3aKOH
COXPAaHEHHUSI MacChl BELIECTB;
3aKOH COXpaHEeHUs U
MIPEBPALIEHUS SHEPTUU TTPU
XUMHUYECKUX PEAKITUAX

22

TenoBbie 3¢ (HeKThl XUMUYECKUX

peakuuii. TepMoXuMHYECKHE
ypaBHEHUS

23

Beruucnenus mo ypaBHeHHSIM
XUMHUYECKUX PEakiuil u
TEPMOXUMUYECKHM YPaBHEHUSIM

24

CKOpOCTh XMMUUYECKOH peakiivu,
e€ 3aBUCUMOCTb OT Pa3IUYHbIX
¢bakropos. Karanus u
KaTaJau3aToOphI

25

I'omorennsie u reTCPOrcHHbIC
peaKuuu

26

[IpakTuueckas pabora Ne 1 mo
Teme "BiausHue paziuyuHbIX
(hakTOpOB HA CKOPOCTH
XUMUYECKOH peakuuu"

27

OO6patumsble U HeOOpaTUMBbIE
peakuuu. XUMUYECKOE




paBHOBecHe

28

[Ipaktuyeckas padora Ne 2 mo
teMe "BiusHue pa3znuuHbIX
(axTOpOB HAa MOJIOKEHUE
XMUMHMUYECKOTO paBHOBecHA"

29

DNEeKTPOTUTHIECKAs
muccoruanus. CHIIbHbIE U
cialbie 27eKTpoauThl. CTeeHb
JICCOITUAITIT

30

HNonHoe nponu3BeieHNe BOIbI.
Cpena BOAHBIX PaCTBOPOB.
Bonopoausiit nokazarens (pH)
pacTBopa

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIIHNE B pacTBOPax
ANIEKTPOJIUTOB

32

[IpakTruueckas pabota Ne 3 o
Teme "XUMHYECKHE PEeaKIiU B
pacTBOpax dIEKTPOJIUTOB"

33

OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUH.
Baxneinine oKUCIUTEIU U
BOCCTaHOBHTEIIN

34

MeTo]1 3IeKTPOHHOTO
(2MEeKTOHHO-MOHHOTO0) OanaHca

35

9J'IeKTpOJ'II/I3 pacTBOPOB U




paciiiaBoB BEUICCTB

36

Pemrenne 3ana4u pa3nuyHbIX
TUIIOB

37

Pemrenne 3ana4u pa3nuyHbIX
TUIIOB

38

CucreMaruzamus 1 00o0IeHne
3HAHUHU 110 TeMe " XUMHUYECKHUE
peakuun"

39

KonTpossHas pabora no teme
"Xumuueckue peakiuu'

40

ITonoxkenne HeMETaJIIOB B
[Tepnoanueckoii cucreme
XUMHUYeCKuX djeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHMS X aTOMOB.
dusnyeckue CBOMCTBA
HEMETAJIOB

41

AJIoTpOIUs HEMETAIUIOB (Ha
pUMepe KUCIOPOo/ia, Cephl,
dbocdopa u yriaeponaa)

42

Bonopona: nonyuenue,
(hU3UYECKUE U XUMHUYECCKUE
cBouctBa. ['umpuabl

43

I"ayoreHsl: HaXOXKICHKE B
IpUpOJie, COCOOBI MOTY4YEHUS,
¢bu3nyeckrue 1 XUMHUYECKUE




CBOICTBA

44

l"anorenoBoAOpOBI.
Baxwuerimmne
KHCJIOPOJICOEpIKAIINe
COCIMHEHUS TAJIOTCHOB

45

JIaGoparopHsble U
MIPOMBIIIIJIEHHBIE CIIOCOObI
MIOJIy4EHUS TaJIOT€HOB.
[IpuMeHeHne rajnoreHoB U ux
COCIMHEHU I

46

[IpakTueckas padora Ne 4.
PCHIGHI/IG BKCHepI/IMCHTaJ'II)HI)IX
3aga4 mo teme ""I"ajorednr"”

47

Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHBIE CTIOCOObI
noJTy4deHus1, GU3ndecKue u
XUMHU4Yeckue cBorcTra. O30H.
[IpumeHeHne K1CIOpoOIa U 030HA

48

OKcHIbI U IEPOKCHIBI

49

Pemenue 3amgau Pa3INIHbIX
THUIIOB

50

Cepa: HaxOXJI€HUE B PUPOJIE,
CHOCOOBI MOJTY4YEeHHUS,
(buznuecKkue U XuMU4IeCcKHe
CBOICTBa

51

CepoBoniopon, cyabhu bl




52

Kucnoponconepxammue
coeuHeHUs cepbl. OCOOEHHOCTH
CBOWCTB CEpHOM KUCIIOTHI

53

[Tpaktuyeckas padora Ne 5.
Pemenue SKCIICPUMCHTAJIbHBIX
3amau o Teme "Cepa u e
coeMHEeHUS"

54

A30T: HaX0XkJACHUE B IPUPOJIE,
CIOCOOBI MOJTY4YEeHHUS,
¢buznyeckue 1 XuMu4ecKue
CBOMCTBA. AMMHMAK, HUTPHJIBI

55

Kucnoponconepxanme
coenqnuenusa azora. OcodbeHHOCTH
CBOMCTB a30THOM KHMCJIOTEI

56

[Ipumenenue azota u ero
COeqUHEHNN. A30THEIE
yaoOpeHus

57

docdop: HAXOKICHUE B
IPHUPOJIE, CIOCOOBI MOTYYCHUS,
bu3nvecKue U XUMHUECKUE
cBorictBa. Dochuasl u pochun

58

Oxcupsl hocdopa,
hochopcoepkaime KUCIOTHI.
Conu pochopHOl KUCTOTHI

59

[Tpumenenue docdopa u ero
coequHeHuil. @ochopHbIe




ynoOpeHus

60

[Ipaktugeckas padora Ne 6.
Perenne skcriepuMeHTaTbHBIX
3agad 1o Teme "A3ot u pocdop u
ux coeuHeHus"

61

Yraepoa: HaXxOXKIEHHE B
MIPUPO/IE, ATOTPOITHBIC

Mo upukanuu; GUsndecKue u
XAMHYECKHE CBOICTBA,
MIPUMEHEHHE

62

Oxcun yraepona(Il), oxcnn
yraepona(IV), yronbHas kuciota
U e€ conu

63

Pemenue 3agau pa3nmyHbIX
THUIIOB

64

Kpemuuii: HaxoxaeHue B
MIPUPO/IE, COCOOBI MOTYUYCHUS,
(bU3UYEeCKUEe U XUMHUYECKUE
CBOMCTBaA

65

Oxcup kpemuus(1V),
KPEMHHEBasi KUCJIOTA, CHIINKATBI

66

[IpuMeHeHre KpeMHHS U €T0
coenuHenuii. CTeKio, ero
MOJy4YEeHHUE, BUbI CTEKIIA

67

Pemenune 3amau Ppa3JINYHBIX
THUIIOB




68

CucreMatuzamus 1 00001eHue
3ganui o reme "Hemeramisr"

69

KoHnTponabHas pabora no teme
"HemeTtasr"

70

AHanu3s pe3ynbTaToB
KOHTPOJIbHOU paloThl,
KOPPEKIIUS OIIHO0K

71

[TosoxkeHnne MeTamioB B
[Tepuoanueckoit cucreme
XUMHUYCCKUX DJICMCHTOB.
Oco0eHHOCTH CTPOEHHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB
MeTaJlJIOB

72

OO6mwme ¢puznueckre CBOMCTBA
MeTaiuioB. [[pumenenne
METaJJIOB B OBITY M TEXHUKE

73

CmnaBel MetaiuioB. Kopposust
METaJJIOB

74

Pemenne 3aJlav pa3JINIHbIX
THUIIOB

75

DIEKTPOXUMHUYCCKUN P
HarnpsbKeHui MetaiuioB. OOmme
CHOCOOBI OJTYYESHHS METAJIIIOB

76

OO1as xapakTepuCcTHKa
MeTayuioB | A-rpymnmnsl
[lepuonnyeckoit cucTemMbl




XMMUYECKUX 3JIeMeHTOB. Harpuii
Y KaJui: MOJy4YEHHUE,
¢bu3nvecKre 1 XUMHIECKUE
CBOMCTBA, IPUMEHEHUE MTPOCTHIX
BEIIECTB U UX COCTMHEHUIN

77

OO011as XapakTeprucTUKa
MetamoB [IA-rpynmnsl
[Tepuoanueckoit CuCTEMBI
XUMHUYECKUX DJIEMEHTOB.
Maruuii 1 KaJIbIIui: MOJTy4YEHHE,
(hU3UYEeCKUe U XUMUYECKUE
CBOMCTBA, TPUMEHEHHNE TTPOCTHIX
BEIIECTB U X COCIUHECHUN

78

JKEcTKOCTh BOIBI M CIIOCOOEI €6
yCTpaHCHHS

79

AJIOMUHHI: TTOTy4YEHHUE,
¢buznyeckue 1 XuMu4ecKue
CBOICTBa, MPUMEHEHUE

80

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMITIIEKCHI aTIOMUHUS,
UX IPUMEHEHHE

81

Pemenue 3amgau Pa3JINIHbIX
THUIIOB

82

ITpaktuyeckas padora Ne 7.
Pemenue skcriepuMeHTaIBHBIX




3ajad 1o teme "MeTaibl
[JIaBHBIX MOArpymHn”

83

OO011as XxapakTepucTUKa
METaJUIOB TOOOYHBIX TIOATPYIIIT
(b-rpymnn) Ilepuoanueckoit
CHCTEMBI XUMUYECKHUX
3IIEMEHTOB

84

du3nueckre 1 XUMHUYIECKHE
CBOMCTBA XpOMa U €ro
COCHHHeHHfI, HUX IPUMEHCHUC

85

Baxneimmme coemuHEHUS
Maprasia. [lepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOMCTBA

86

dusnyeckne U XUMUYECKHE
CBOMCTBA JKeJe3a U eTo
coequHenuit. [lonydyenue u
MIPUMEHEHHE CIIJIABOB JKeje3a

87

dusznueckre U XUMHUUIECKUE
CBOMCTBA MEJIH M €€ COCTMHCHUN,
WX TIPUMCHEHUE

88

duznyeckue 1 XUMHUUYECKHE
CBOMCTBA LIMHKA U €r0
COGHHHCHHﬁ, HUX IIPUMCHCHUC.
FI/II[pOKCOKOMHJIeKCBI OWHKa

89

[Tpaktuyeckas padora Ne 8.
Pemenue skcriepuMeHTaIBHBIX




3ajad 1o teme "MeTaibl
moOOYHBIX moArpymm"”

90

Pemrenne 3aga4u pa3nnyHbIX
TUIIOB

91

O000IIEHNE U CUCTEMATHA3 AL
W3YYCHHOTO MaTepuraa 1mo TeMe
"Mertasuter"

92

KonTpomnbHas pabora no teme
"Meramisr"

93

AHanu3 pe3ynbTaToB
KOHTPOJILHOU paloThl,
KOPPEKIIHSI OIITHO0K

94

Ponb xumun B oGecrieueHun
YCTOWYHBOTO Pa3BUTHUS
yenoBeuecTna. [lonstue o
Hay4YHBIX METOJaX UCCIIEIOBAHUS
BEIIECTB

95

Hayunbie npuHIUIBI
OpraHu3aIul XUMUYECKOTO
npou3BojicTBa. [IpomblliieHHbIE
CHOCOOBI MOTYYCHHS BAXKHEUIITNX
BEIIECTB

96

XHUMHUYECKOE 3arpsA3HCHUC
oxpymammeﬁ CpC€Abl U €Iro
IIOCIICACTBUA

97

Xumus u 3J0pPOBbLEC UCIIOBCKA.




JlexapCTBEHHBIE CPEACTBA

98

Xumus numy. Poins xumun B
o0ecIIeueHnH MUIIEBON
0e30I1acHOCTH

99

KocMmernueckue u
napQromMepHbIe CpeCTBa.
BbriTtoBasg xumus

100

XHUMHS B CTPOUTEIIBCTBE.
Baxxneiimme ctpouTenbHbIe U
KOHCTPYKIIMOHHBIE MaTEPHAIIbI

101

XUMHS B CEJILCKOM XO3SIMCTBE.
Oprannydeckre 1 MUHEPATbHbBIE
yaoOpeHust

102

CucreMaruzanys 1 00o01eHne
3HAHUH II0 TEME

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIbI VIS YYEHUKA
* Xumus, 11 knacce/ I'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,

JIéskun A.H., AxuronepHoe o6mectBo «M3narensctBo «IIpocsemnienuey

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






