


NHOACHUTEJIBHAS 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 pe3yibTaTaM
OCBOCHHUS (eaepanbHOi 00pa3oBaTENbHOM MPOrpaMMbl CPEIHEro OOILEro
obpazoBanusa(DOI1 CO0), MpeACTaBICHHBIX B deneparbHOM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTanHgapTe COO, c¢ yuérom Konueniuu
npenojaBaHusi  ydeOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsamusax  Poccuiickon ~— ®enepauuy, — peaIM3YyIOIIUX  OCHOBHBIC
o0Opa3oBaTeibHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJOKEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypoBHE YriayOJEHHOTO M3y4YEHHUs 3aHUMAET Ba)XXKHOE MECTO B
CHUCTEME ECTECTBEHHO-Hay4yHOro oOpaszoBaHus ydamuxcs 10-11 xmaccos.
N3yuenune mnpeamera, peaquzyemMoe B YCIOBUAX AU(PGHEepeHIUPOBAHHOIO,
npouabHOro 00y4YeHHs, NPU3BAHO OOECNEeUUuTh O00Ie00pa3oBaATENbHYI0 U
OOIIEKYJBTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIIKOJBI, HEOOXOAUMYIO IS
aJlanTallid 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 nporpamme mo XUMUM Ha3Hau€HHE NpeaMeTa «XUMUS» MOIydaeT
NoJpoOHYI0 HMHTEPHPETAlUI0 B COOTBETCTBUM C OCHOBOIOJIAraloIIMMHU
nosioxkeHussMu GI'OC COO o B3auMOOOYCIIOBIECHHOCTH LIEJIeH, COMepKaHus,
pe3yNbTaToB OOy4eHHUS M TpPeOOBaHUI K YPOBHIO MOATOTOBKU BBIMTYCKHHKOB.
CBHUIETETHCTBOM TOMY SIBIISIIOTCS CJIENYIONIME BBIOJHSIEMbIE TPOTPaMMOM 1O
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 (DOPMHPOBAHHUIO COJIEPKATETHLHON OCHOBBI
KOHTPOJISI U OIICHKHM 00pa30BaTENbHBIX JOCTHKEHUN 00y4arouuxcs B
paMKax WTOrOBOH aTrrectanuu B (OpME €IUHOTO TOCYIapCTBEHHOTO
AK3aMEHa MO XUMHUHU.

[Iporpamma aJist yriyOia€HHOTO U3YUYECHHS] XUMUU:

e YCTaHABJIMBACT MHBAPHUAHTHOE MPEAMETHOE COJEpKaHue, 00s13aTeIhHOE
JUISE M3YYeHHsI B paMKaxX OTACIbHBIX MPOQWICH, MpeaycMaTpuBaeT
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 MPUMEPHYIO MOCICAOBATEABHOCTh H3YYCHHS Y4eOHOro
Marepuaia ¢ y4€TOM JOTUKH MOCTPOCHHS 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  olmero  obOpa3oBaHUs,



cCollepKaTeIbHOM  XapaKTEPUCTUKUA  IUIAHUPYEMBIX  pe3yJbTaTOB
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOW MPOrpamMMBbl CPEIHETr0 OOIIEro
o0Opa3oBaHus (JUYHOCTHBIX, METANIPEAMETHBIX, IPEIMETHBIX), & TAKKE
C Y4Y€TOM OCHOBHBIX BHUJOB Y4YE€OHO-IIO3HABATEIbHBIX JEHCTBUUI
00y4aromierocsi Mo OCBOEHUIO COAEPKAHUS MPEIMETA.

[lo BceM Ha3BaHHBIM MO3UIMUSAM B MPOTPaMME MO XUMHUHU IPETyCMOTpEHa
MIPEEMCTBEHHOCTh C OOYYEHHEM XUMUUM Ha YpPOBHE OCHOBHOTO OOILIEro
oOpazoBaHus. 3a mpenelaMH YCTAaHOBJIECHHOW MPOTpaMMOM 1O XUMUU
00s3aTeNbHOM  (MHBAPUAHTHOM) COCTABISIIOIIEH  coaepXaHuig  Yy4eOHOro
npeaMera «XHUMHS» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHAaTUBHOU
COCTaBIIAIONICH, KOTOpas JIOJDKHA ONpEeAeNsTbcsl B COOTBETCTBUU  C
HaAIpaBJIEHUEM KOHKPETHOTO MPOQuiIsi 00ydeHHUs.

B cootBeTcTBHM ¢ KOHuenTyanbHbIMH nosoxeHuasmu PI'OC COO o
Ha3HAYEHUU TNPEeIMETOB 0a30BOro M YriayOJEHHOIO YPOBHEH B cHCTEME
nuddepeHIIMPOBAaHHOTO 00yUYEHUsI Ha YPOBHE CPEIHET0 O0IIero oopa3oBaHUS
XHUMHSI Ha YpOBHE YINIYOJIEHHOIO W3Y4Y€HHUs HallpaBieH Ha peaJu3aluio
NPEEeMCTBEHHOCTH C TOCHEAYIOIIMM JTaloM TOJYYEHUS XUMHUYECKOTO
oOpa3oBaHHsA B pPaMKax HU3YYEHHS CIEHHUAIBHBIX €CTECTBEHHO-HAY4YHBIX U
XUMHYECKUX  JIUCUMIUIMH B By3aX M OpraHuM3alusix  CpPeIHEro
npodeccruoHaibHOr0 00pa3oBaHus. B 93Toil CcBA3M H3ydeHHE TIpeIMeTa
«XUMHS» OPUEHTUPOBAHO TMPEUMYIECTBEHHO Ha pacHIMpeHHe U yriyoOjeHue
TEOPETUYECKON M TPAKTUYECKON MOATOTOBKUA OOyYaromIMxcs, BbIOpABIINX
onpenenéHHbli  mpoduib 00yueHus, B TOM 4YHCIE€ C MEpPCHEeKTUBOU
MOCIIEYIOMIET0 TMOJYyYeHUS XUMHUYECKOro O0Opa3oBaHHMs B OpraHU3alUgaX
npodeccronaabHoro oopaszoBanus. Hapsay ¢ atum, B cBete TpedoBanuii ®I'OC
COOQO k muaHupyeMbIM pe3ysibTaTaM OCBOCHHS (efepanbHON 00pa30oBaTeIbHOM
IpOrpaMMbl CpellHEero oOIiero oOpa3oBaHMsS H3Y4YEHHUE MpeaMeTa «XHUMHUS»
OPHUEHTUPOBAHO TaKKe Ha peIIeHHWEe 3a/lad BOCIHUTAHUS U COIMAIBHOTO
pa3BUTH 00yYaroUMxcsi, Ha (POPMUPOBAHUE Y HUX OOIICHHTEIIEKTYAIbHBIX
YMEHUH, YMECHHH pallMOHAIM3AIMK y4eOHOTO TpyJa U 000OIMEHHBIX CITIOCOOOB
JESATEIBHOCTH, UMEIOIIUX MEXKIMCIUTLTMHAPHBIN, HAJIIPEIMETHBIN XapakTep.

CocraBnsronumMu — nipeaMera  «XUMHUS» Ha  YpOBHE  YIIIyOJIEHHOTO
U3YUEHHUsI SBISIOTCS yriayOn€HHbIe Kypehl — «Opranudeckas XuMus» u «Oo1mas
U HeopraHudeckas xumusi». llpu ompeneneHud TMOAXOJO0B K OTOOPY H
CTPYKTYPHOW OpraHU3aIlii COJIEPKaHHUS ATHX KYypCOB B MpOrpamMMme M0 XUMUU
3a ocHoBy mpuHATH nonoxkeHus GI'OC COO o paznmmuusx 06a3oBOro
yr1yOIE€HHOTO YPOBHEW M3YUEHHUS MTpeIMeETa.

OcHoBy copepxxanusi KypcoB «OpraHuueckas xuMmus» u «OOmas u
HEOpPraHU4YecKass XUMUsS» COCTaBISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUU H
YMEHHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YyU€HHUs IpeaMeTa. JTa cucreMa
3HAHMM TOJIy4aeT OINpPEAEIEHHOE TEOPETHYECKOE JIONOJHEHHE, MO3BOJIOIIEE
OCO3HAHHO OCBOHWTH CYIIECTBEHHO OONbIINii 00BEM  (PaKTOIOTHUECKOTO
Marepuana. Tak, Ha yrayOJ€HHOM YpPOBHE HM3yUeHHsS MpeaMera obecrieueHa
BO3MOKHOCTh 3HAYUTEIBHOTO YyBEIWYeHHs OO0OBbEMA 3HAHUH O XUMHYECKUX
AJIEMEHTaX M CBOWCTBAX UX COCAMHEHUN HA OCHOBE PACUIMPEHUS U YTIyOIeHUS
IIPEICTABICHUN O CTPOEHUH BEIECTBA, XUMHUYECKON CBSI3U M 3aKOHOMEPHOCTSX
MPOTEKAHMSI pPEaKlMil, paccCMaTPUBAEMbIX C TOUYKU 3pEHHUS] XUMHUYECKOU
KMHETUKM W TEPMOJMHAMHMKHU. M3yueHue mepuoJuyYecKoro 3akoHa U
[lepyonnyeckoii  cUCTEMbl  XMMHUYECKMX  3JIEMEHTOB  Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXaHMYECKHX IPEJICTABICHUSAX O CTPOEHHUU aToMa.
XuUMHYeCKas CBA3b OOBACHSIETCS C TOUYKH 3PEHUs] SHEPreTHUECKUX M3MEHEHUM



npu €€ 00pa3oBaHUM U Pa3pyLICHUH, a TAKXKE C TOUKU 3PEHUSI MEXAaHU3MOB €€
oOpa3zoBaHusa. WM3yueHue TUIOB peakuuil AonoyiHseTcsl (OPMHUPOBAHUEM
MPEACTABICHUNA 00 3JIEKTPOXUMHYECKUX MPOLECCaX U JIEKTPOJIN3E PaCIIaBOB
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 MEXAaHU3MAaX PEaKIUN.

Oco0oe 3HaueHHWEe HMEET TO, 4YTO Ha COJAEpX)AaHUE KypCOB 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)KAHMM MpeaMeTa i KIACCOB XUMHMKO-(pU3UYECKOIro
npoduiiss 6oJbIIOE 3HAUEHHE OyIyT UMETh 3JIEMEHTHI Y4eOHOro Marepuania 1o
obOmeit xumuu. [Ipu u3yueHuu mnpeaMera B JAaHHOM Ciydae akIEHT OyJner
clellaH Ha OOIIHOCTh METOJOB IO3HAaHHS, OOUIHOCTh 3aKOHOB U TEOpHUH B
XUMHHU U B (PU3MKE: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJIEKYJsIpHAsl TEOpHs B
¢u3MKe), 3aKOHBI COXpPAHEHUsI MacChl M DHEPTUH, 3aKOHBI TEPMOIUHAMUKH,
ANEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUU BEILIECTB U APYTOE€.

B 10 )e Bpems B coaepKaHUM MpeaMeTra s KJIacCOB XHMHUKO-
O6uonornyeckoro npoduiis OONbIINNA YAENbHBIN BeC OYJET UMETh OpraHuvecKas
xumusi. B aTOM ciydae mpefocTaBiseTcss BO3MOXKHOCTh Juisl  Oojee
OOCTOSITENIBHOTO  PAaCCMOTPEHHS] XMUMHUYECKOM OpraHu3alMd KJIETKH Kak
OMOJIOTUYECKON CHCTEMBbI, B COCTaB KOTOPOW BXOMST, K MpUMEpY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIMUJIbI, OENKH, YIJIEBOJIbI, HYKJIECHHOBBIC
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 ¢opmupoBaHUST OCHOB HAy4YHOT'O MHUPOBO33PEHHS, OCBOCHHS
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  TpeAMETHhIX  obmactedt  «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), 3ajgayeii  TMEpPBOCTEIICHHOW  3HAYUMOCTH  SIBJISCTCS
dbopMupoBaHHE OCHOB HayKH XHMHH Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUA, IPAKTUYECKONW [JEATEIIBHOCTH 4YeJIOBEKa M OJHOIO0 U3
KOMIIOHEHTOB MHUPOBOW KYJbTyphl. PemieHue 3Tod 3amauu Ha yriayOnEéHHOM
YPOBHE U3YYEHHUs MPEAMETA IPEANOIIAracT Pealn3alnio TaKUX LeJIeH, KaK:

e (opMUpOBaHHE TMPEACTABICHUI: O MaTepHaJbHOM €JMHCTBE MHpA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SBJICHUW IPUPOABI, O MECTE
XUMHUHA B CHCTEME €CTECTBEHHBIX HAayK M €€ Beayluled poJd B
0o0ecrevYeHnn YCTOWYMBOTO pPa3BUTUSL UEJIOBEYECTBA: B PELICHUU
poOJIeM 3KOJIOTHYCCKON, SHEPTeTUYCCKON M THUIIEBON 0€30MacHOCTH,
B Pa3BUTUM MEAUIMHBI, CO3JaHUU HOBBIX MAaTEpPUATIOB, HOBBIX
HUCTOYHUKOB DHEPIUH, B o0ecreyeHnu pPalMOHAIBLHOIO
OPUPOJOTNONB30BaHMs, B (HOPMHUPOBAHMM MHUPOBO33PEHUS U 0OIIEeH
KyJIbTYypbl ~YE€JIOBEKa, a TakKXKe HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3J0POBbIO 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, HAJIMOJIEKYJISIPHOM, O TE€PMOAMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSA XMMHUYECKUX PEAKIHUM, O
XUMUYECKOM paBHOBECHHU, PacTBOpax M JHUCIEPCHBIX CUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUIIAX XUMUUECKOTO MPOU3BOJICTBA;
dbopmupoBaHue y  0oOy4almMXCs  OCO3HAHHOTO  MOHUMAaHUs
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJIs1 OOBSICHEHUS
KITFOUEBBIX HJEH W MpOoOJeM COBPEMEHHOM XUMUH, JJIsi OOBICHEHUS U
NPOTHO3UPOBAHUSA  SIBJICHUW, MMEIOUIUX  €CTECTBEHHO-HAYYHYIO
IPUPOJy; TPAaMOTHOTO pelieHus NpoOJeM, CBS3aHHBIX C XHUMHEH,
IIPOTHO3UPOBAHUS, aHajlM3a MU OLEHKU C IIO3ULHUM DKOJIOIMYECKON
0e30MacHOCTH  TOCJEJACTBUM  OBITOBOM UM NPOU3BOJICTBEHHOMU
NEATEIbHOCTH YEJIOBEKA, CBSI3aHHOW C XMMHUYECKUM IPOU3BOJCTBOM,
UCIIOJIb30BaHUEM U MepepabOTKOM BEIIECTB;

yriayOjaeHue TMpeACTaBICHUM O HAy4YyHbIX METOJaX IIO3HaHMS,
HEOOXOAUMBIX JJIsI IPUOOPETeHUs] YMEHUM OPUEHTHPOBATHCS B MHPE
BEIIECTB U OOBSICHEHUS] XUMHUYECKUX SIBJICHUU, UMCIOIIMX MECTO B
NPUPOJIE, B MPAKTUUECKOMN JESITEIbHOCTA U TTOBCETHEBHOM KU3HMU.

B mnane peanuzanuu mepBOOYEPENHBIX BOCHHUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKIHI 1IEJIOCTHON CUCTEMBI CPeHETro 001Iero o0pa3oBaHus IPU U3YYCHUHU
npenMera «XUMHUS» Ha yriayOJ€HHOM YpOBHE OCOOYI0 aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

BOCTIUTaHUE YOEKAEHHOCTH B IMO3HABAEMOCTH SIBICHUW TNPUPOIHI,
YBOKEHUS K IMPOIECCY TBOpPYECTBA B OOJACTH TEOPETHYCCKHX U
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
0O0IIIeUeTI0BEYSCKUX [IEHHOCTEH;

pa3BUTHE  TO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW oOydaronmuxcs, (GopMHUpOBaHHE Y HHUX
CO3HATEJILHOTO0 OTHOIICHUS K CamMO0Opa30BaHHIO W HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBHIO YCIICIIHOW mpodeccHoHanbHON U
OOIIECTBEHHOMN NEeATeNbHOCTH, OTBETCTBEHHOTO OTHOIIECHUS 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.

OO6miee 4YKMCIO YacoB, TMPEAYCMOTPEHHBIX IS UW3YYCHHS XUMUU 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 XUMUSA

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. XHUMH4YecKas CBS3b B
OpraHMYecKUX COEAMHEHMSIX. TUmbl THOpUIM3ALMH ATOMHBIX OpOUTanen
yriaepoaa. MexaHnuaMbl 00pa3oBaHMsS KOBaJEHTHOW CBs3M (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI NEpeKpbIBaHUS aTOMHBIX OpOUTaNeH, G- U T-
cBs3u. OnuHapHasi, [BOMHas U TpouHas cBsi3b. CrnocoObl pa3pbiBa CBA3EH 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 OPraHWYECKUX COCAMHEHMH. MONCKyIspHBIE U CTPYKTypHBIC
dopmynbl.  CtpykTypHble (GOpMYNBbl  pa3iMYHBIX  BHJAOB: pa3BEPHYTas,
COKpalmi€HHas, ckenetHas. WM3omepus. Buabl wn3oMepum: CTpYKTypHas,
OPOCTPAHCTBEHHAS. OJEKTPOHHBIE 3(PGEKThl B MOJEKylIaX OpPraHUYeCKHX
COEIMHEHUN (MHAYKTUBHBIN 1 Me30MEpHBIN 3 PEKTHI).

[IpencraBnenne o kiaccuukanuu opraHudeckux BemiecTB. [loHsTHE O
(byHKIIMOHAIBHON rpyIIIe. ["'omonorus. I'omonornueckue PAIBI.
Cucrematuyeckass HomeHknatypa opranudeckux coenuneHuid (IUPAC) u
TPUBUAJIHBIE HA3BAHUS OT/IEJIbHBIX ITPEACTABUTEIIEH.

Oco0OeHHOCTH U KIaccuUKAIUS OPraHUYeCKUX peakiuil. OKUCIUTENBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUN B OPraHUYECKOW XUMHUH.

DKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUs BEUIECTB M HUX MPEBPALICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHWYEeCKHUX BEIIECTB W MaTepualaMy Ha HX
OCHOBE, OMbITHI IO MNPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBnenue, oOyrIMBaHWE W TOPEHUE), KOHCTPYUPOBAHUE MOJEICH MOJICKYI
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 PEAKIMI paJuKaJIbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUsI U IPUMEHEHUE AJIKAHOB.

Huknoankanel. OOmas  ¢opMmyna, HOMEHKIATypa H  HW30MEpHS.
OCOOEHHOCTH CTPOEHHS M XUMHYECKHMX CBOMCTB MabIX (LMKJIONPOIAH,
MUKI00yTaH) ¥ OOBMYHBIX (IIMKJIONEHTAH, IUKIOTEKCaH) IMKIOATKAHOB.
CriocoObl OJTy4YEeHHsI U IPUMEHEHNE LUKIIOATKAHOB.

Ankxenbl.  ['omomormueckuit  psag  ankeHoB, oOmas  ¢opmya,
HOMEHKIaTypa. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
QJIKEHOB, Sp--rMOpuAM3alys aTOMHBIX OpOuTaneil yriepona, G- U T-CBA3M.
CprKTypHaﬁ U reomerpuyeckas (uuc-tpaHc-) uzoMmepus. Dusmueckue



CBOMCTBA aJKEHOB. XUMHMYECKHE CBOMCTBA: pEAKIUU [PUCOCAUHECHUS,
3aMEILECHUS B O-TIOJIOKEHUE MPU IBOMHOM CBSI3H, MTOTUMEPU3ALINU U OKUCIICHUS.
IIpaBuiio MapkoBHukoBa. KadecTBeHHbIE peakuuu Ha JABOMHYKO CBS3b.
Cnoco0bl NOTy4eHUs! ¥ IPUMEHEHHUE aJTKEHOB.

AJKaJEHBI. Knaccuduxanus aJKaJMEeHOB (comnpskE€HHBIE,
W30JIMPOBAHHBIC, Kymynuposantwvle). OCOOCHHOCTH JIEKTPOHHOTO CTPOCHHUS U
XUMHUYECKHX CBOWMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzanus conpspkEHHBIX qUeHOB. CHOCOOBI MOMYyYEeHUS U MPUMEHEHUE
AJKAIUEHOB.

Ankunel.  ['omonormyeckuii  psij  ajdkuHOB, oOmas  ¢opmyra,
HOMEHKJIaTypa M H30MEpUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE
MOJICKYJI ~ QJIKHHOB, SP-THOpUAM3alMsl aTOMHBIX OpOuTaied yriepoja.
du3nuecKkue  CBOWCTBA  QJIKMHOB. XHMMHUYECKHME  CBOWMCTBA:  PEaKUHUU
NPUCOCIUHEHUS, IUMEPHU3AIMA W TpUMEpU3aluu, OKucieHus. KucioTHbie
CBOIWCTBAa AQJIKNHOB, MMEIOLIUX KOHIEBYIO TpPOMHYIO CBA3b. KauecTBEHHbIE
peaKkIuu Ha TPOUHYIO CBA3b. CrIOCOOBI MOTYYEHUS U MPUMEHEHNE aJIKMHOB.

ApoMaTH4eCKue YriaeBoJ0poabl (apeHbl). ['OMOJIOrHYECKUd psifi apEHOB,
obmast  ¢gopMmyrna, HOMEHKIATypa ©  H30MEpHUsA.  OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKyJbl OeH3oya. Du3nyeckue CBOMCTBA
apeHoB. XMMHUUYECKHE CBOMCTBA OCH30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMEIICHUS
B OCH30JIbHOM KOJIBIIC M YTJIEBOJOPOHOM paJIUKaje, Peakiuu MPUCOSIUHEHUS,
OKHCJieHHe TroMojoroB Oen3oma. IlpeacraBinenue o0 OpUEHTUPYIOIIEM
JEUCTBUM 3aMecTUTeNed B OEH30JbHOM KOJIbIIE Ha MPUMEpPe AaJIKUIBHBIX
paanKaioB, KapOOKCWIHHOU, THIPOKCHIIBHOM, aMUHO- U HUTPOTPYIIIBI, aTOMOB
rajioreHoB. OCOOEHHOCTM XMMHUYECKHUX CBOWCTB crtupoia. [lomumepuzanus
ctuposa. CriocoObl MOTy4YeHUs U TPUMEHEHUE apOMAaTHYECKUX YTIIEBOIOPOIOB.

[Ipuponusiti  ra3. IlomytHeie HedTaHsle Ta3bel. Hedptsr u e
npoucxoxaeHue. KaMeHHbI yroib ¥ NpoAyKThl ero nepepabotku. CrocoObl
nepepaboTku HedTU: MEePEroHKa, KPEeKUHT (TePMUUYECKHM, KaTAIUTHUYECKHl),
pudopmunr, nmposnm3. lIpoaykTel mepepaboTku HedTH, MX NPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOAOB.

DIEKTPOHHOE CTPOEHUE TaJOrE€HIPOU3BOAHBIX YIIIE€BOJAOPOIOB. Peakunu
3aMEUIEHUs TajJoreHa Ha TUIPOKCOTPYIIly, HUTPOrpyNNy, UHAHOTPYMIY,
aMuHoOrpymnmy. /lelicTBUE Ha TaJIOT€HIPOU3BOJHBIE BOJHOIO M CIHUPTOBOTO
pacTBopa 1m€noyu. BzaumoaeincTBre TUrajJoreHaIKaHOB C MarHUEM U IIUHKOM.
[loraTHE O  METALIOOPTaHMYECKUX  coeAuHeHusx.  Mcmosb3oBaHue
TaJIOTCHIPON3BOIHBIX YTIEBOJAOPOIOB B OBITY, TEXHHKE M TPU CHHTE3E
OPraHUYEeCKUX BEILECTB.

DKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHUS BEUIECTB M WX IPEBpALlCHUI:
u3ydeHue  (U3MYECKUX  CBOWCTB  YIVIEBOJOPOJOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEAKIMI YIJI€BOAOPOAOB Pa3IMUHbBIX KIacCOB (00€CHBEUHBAHUE
OpOMHOW WJIM MOAHOW BOJBI, PACTBOpPA MEPMaHTaHaTa Kajus, B3aMMOJICHCTBUE
alleTWJIEHa C aMMHadyHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBEeHHOE
oOHapy>XeHHEe yriepojia W BOJAOPO/JAa B OPTaHWYECKUX BEIIECTBAX, MOJTYyUYCHHE
ATHJICHA W U3YYCHHE €r0 CBOWCTB, O3HAKOMIICHHE C KoJutekiusimMu «Hedtb» n
«Yroap», ¢ oOpa3naMu IJIacTMacC, KaydyyKOB U PE3UHBI, MOJIETUPOBAHUE
MOJIEKYJI YIJIEBOJOPOIOB U TraJOT€HIIPOU3BOAHBIX YII€BOJAOPOIOB.

Kucsiopoaconep:xkamue opranndeckKue coeIuHeHHU.

[Ipenenbubie ogHOaTOMHBIE cHUPThL. CTpoeHHE MOJIeKysl (Ha IpuMmepe
MeTaHoJa W 3TaHoyia). ['omonmoruueckuil psan, odmas dopmyna, U30Mepus,



HOMEHKJIaTypa U kiaccudukanus. Dusznyeckue CBOICTBA MpeAeTbHBIX
OJIHOAQTOMHBIX CIIUPTOB. BOJOpOJHBIE CBA3U MEXKIAY MOJIEKYJIaMHU CIUPTOB.
XUMHUYECKHE CBOMCTBA: PEAaKUUM 3aMEUICHUs], AETuApaTaldd, OKHUCJICHHS,
B3aUMOJICMCTBUE C OPraHMYECKMMH W HEOPraHWYECKHMHM  KHUCIOTaMH.
KauecTtBeHHass peakuusi Ha OJHOATOMHBIE CHUPTHL. JleiicTBHE 3TaHONA H
METaHOJIa Ha opraHu3M desoBeka. CrocoObl NOMyYeHUS W TPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.

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

MHOroaroMHbl€ CHUPTHI — ITUICHIJIMKOIb U TIHMIEPUH. PU3UYECKUE U
XUMHUYECKHE  CBOMCTBA:  pE€aKUUMU  3aMEIICHUs,  B3aUMOJIECHUCTBUE  C
OpPraHM4YeCKUMU W HEOPraHUYECKUMHU KHUCJIOTaMM, KAYECTBEHHAsl pEaklsl Ha
MHOrOaTOMHbIE  cnupThl.  lIpeacraBieHne O  MEXaHU3ME  peakUUi
HykjeopunbHOoro 3amenieHus. llefictBue Ha opraHusm uesnoBeka. CriocoObl
MOJIyYEeHUS] U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®eHon. CTpoeHUE MOJIEKYJIbl, B3aMMHOE BJIMSHUE THAPOKCOTPYINBI U
O0en3oapHOTO simpa. dusnueckue cBoiictBa PpeHosa. OCOOEHHOCTH XUMHYECKUX
cBoiictB (penosa. KadyectBeHHole peakuuu Ha ¢eHosn. ToxkcuuHOCTh (heHoa.
Crnioco0s1 nosrydeHust 1 mpuMeHeHue ¢penosna. GenondopmanbaeruaHas cMoa.

KapOoHunbHble COENMHEHUS — albJETUIbl U KETOHBlL. DJEKTPOHHOE
CTPOCHHE KapOOHWJIBHOM Tpymnmbl. ['OMOJOTHYECKHE PSAbl albJACTHIOB U
KETOHOB, 0011as (GopMmyIia, U30MepHUsi 1 HOMEHKIaTypa. OU3nvecKue CBOMCTBa
aJIbJETUJIOB M KETOHOB. XHMHYECKHE CBOWCTBA QJIBJACTHUAOB W KETOHOB:
peakiuu npucoenrHeHuss. OKUCIEHUE albIeru0B, KaUeCTBEHHbIE PEAKIUN Ha
anpaeruapl. CrocoObl MOJy4eHUs U MPUMEHEHUE albJAeTUI0B U KETOHOB.

OnHOOCHOBHBIE —TpeeiabHble KapOOHOBBIE KHUCIOTHL. OcoOeHHOCTH
CTpOEHHUSI MOJIEKYJ KapOOHOBBIX KHCIOT. M3omMepuss W HOMEHKIATypa.
®duznyeckue CBONUCTBA OJHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHCIOT.
Bogoponnbie cBA3M MeXAy MOJIEKYJaMU KapOOHOBBIX KHUCIOT. XHUMHUYECKHE
CBOICTBA: KUCJIIOTHBIE CBOMCTBA, PEAKIUS dTEPUPUKALINH, PEAKIIUU C yYACTUEM
yIIA€BOJAOPOIHOTO panukana. OCOOEHHOCTH CBOMCTB MYypPaBbHUHOW KHCIOTHI.

[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, NMAJbMUTHHOBAS, OJICUHOBAS, JIUHO/IE8As, TUHOAEHOBAs KUCIOTHI.
CriocoObl IoNTy4eHHs ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upsl. ['omonorudyeckuit psia, obmas Gopmyia, U30Mepus U
HOMEHKJIaTypa. OU3NUECKHUE U XUMHUYECKHE CBOWMCTBA: TMAPOJIM3 B KUCIOW U
IEJIOYHOM Cpeie.

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

MpbuT4 KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mrast xapakTepuctuka yrieBoaoB. Kmaccudukarus yrieBogoB (MOHO-,
IU- W Tonucaxapuabl). MOHOcaxapusl: TIIOKO3a, (PPYKTO3a, TalaKTo3a,
pubo3a, aezokcupuOo3a. PU3NYECKHE CBOWCTBA W HAXOXKICHHE B TMPHUPOJIE.
dortocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUUMH C Y4YaCTHEM
CIIUPTOBBIX M QNBbACTHAHOW TPYMI, COIUPTOBOE U MOJOYHOKHUCIOE OPOKEHHUE.
[IpuMmeHeHne TIOKO3bl, €€ 3HAYeHUE B JKU3HEACSATEIIbHOCTH OpraHu3Ma.
HNucaxapuabl: caxapo3a, MajbTOo3a U Jakro3a. BoccTaHnaBinuBarolue u



HEBOCCTaHaBIMBAKOILKE aucaxapuibl. ['uaponus nucaxapunoB. HaxoxneHnue B
npupoae U npuMeHeHue. llommcaxapuapl: Kpaxmall, TJUKOI€H W LEJUTI0I03a.
CrpoeHne MakpOMOJEKYJ Kpaxmania, IJIMKOI€Ha U LEJUTIoNIo3bl. Pu3ndeckue
CBOMCTBA KpaxMajla M LEJUIIOJIO3bl. XHMMUYECKUE CBOMCTBA Kpaxmaa:
TUAPOJIN3, KAueCTBEHHAs peakuus ¢ HoJOoM. XHUMHYECKHE CBOWCTBA
LEJUIIOJIO3bl:  THAPOJIW3, mojdydeHue s¢upoB nemwnono3sl. Ilondarue 006
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

OKCHepUMEHTAJIbHBIE METO/bl WM3Y4YEHHUS BEIIECTB M MX MNpPEBpalICHUMN:
pPacTBOPUMOCTh PA3JIMUYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE 3TAaHONA C
HaTpUEM, OKHCIICHUE 3TWIOBOI'O CIIMPTA B AJIBACTUJ HAa PAaCKaJ€HHOW MEITHOMN
IPOBOJIOKE, OKHCJIIEHME 3THUJIOBOTO CHUPTa AUXPOMATOM Kaius (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPHUAIOB), KAUYECTBEHHbIE PEAKLUMU Ha allbJeruiabl (C
ruapokcuom  auammuncepeopa(l) u  ruapoxcumom  Mmenu(ll)), peaxuus
rauepuHa ¢ rugpokcugom  Menu(ll), xumuueckue CBOMCTBa pacTBopa
YKCYCHOM KHUCJIOTBI, B3aUMOJECHCTBHME pPacTBOpa TIJIFOKO3bl C THUJPOKCUIOM
meau(Il), B3aumoneiicTBue kpaxmana ¢ MOJOM, PEIIEHUE SKCIEPUMEHTAIbHBIX
3amay o temaMm «CrupTthl U QeHoinbl», «KapOooHoBble KUCTOTHL. CIlOXKHBIE
a3(UpbI».

A3oTcoJep:Kaniue OpraHndeckue coeJuHeHusl.

AMUHBI — OpraHMyeckue Npou3BOJHbIE ammuaka. Kriaccudukanms
aMUHOB: alu(paTUYECKUE U apPOMATUYECKHE, TEepBUYHbIC, BTOPUYHBIC U
Tpetuunbie. CTpoeHue MoJeKy, obmas ¢hopmyna, n3oMepusi, HOMEHKJIATYpa U
¢usznueckre cBocTBAa. XUMHUYECKOE CBOMCTBA alu(ATUYECKUX aMHHOB:
OCHOBHBIE CBOWCTBA, aJKUJIMPOBAHME, B3aUMOJECHUCTBHE NMEPBUYHBIX AMHUHOB C
a30TUCTON KUCIOTOU. COJIM alKUIaMMOHMS.

AHUIMH — NpeAacTaBUTENb aMHHOB apoMarndyeckoro psnpa. CrpoeHune
aHWIMHA. B3aumMHOEe BIMsSHHME Tpynn aroMOB B MOJEKYJIE aHWIMHA.
Oco0eHHOCT XUMHYECKMX CBOMCTB aHWJIMHA. KadecTBEHHblE peakluu Ha
aHwinH. CrnocoObl IMOJlydeHUS] U TPUMEHEHUE anu(paTHUYECKUX aMHUHOB.
[TonyueHnue aHuIMHA U3 HUTPOOEH30IA.

AmuHoxkucnotsl. HoMeHkiiatypa u nsomepus. OTaenpHble IpeIcTaBUTENN
0-aMHHOKHCJIOT: TIMUWH, alaHuH. @Ousndyeckue CBONCTBA aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA aMHUHOKHMCIOT KakK aM(pOTEpHBIX OpPraHMYECKUX
COEIMHEHMH, peaklys MOJIMKOHIEHCAMU, 00pa3oBaHHE NENTHIHON CBS3M.
buonorunyeckoe 3HayeHuE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MIENTH/OB.

benku xak npuponHbie nonuMepsl. [lepBuuHas, BTOpUYHas U TpETHYHAs
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBAa OEIKOB: TMAPOJIU3, JEHATypalus,
KayeCTBEHHbIE PEAKIIMU Ha OEIKH.

OKCHEpUMEHTAIBHBIE METOJbl W3Y4YEHUS BEIIECTB M HMX NPEBpaALICHUI:
pacTBOpeHHe O€JIKOB B BOJE, J€HATypalus O€JIKOB MpU HAarpeBaHUU, [[BETHHIC
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
COEIMHEHUI — NOJIMMEpHU3aliys U MOJIUKOHACHCALHS.

[Tonumepubpie Mmartepuansl. IlmacTMacchl (MOMMATHIIEH, MOJIUIPOINUIIEH,
MOJINBUHWIXJIOPU, MOJUCTUPOJ, TOIUMETHIMETAKPWIAT, IOJIMKapOOHATHI,
noudTHIIeHTepepTanaT). Y THin3auus U nepepadboTka miacTuka.



DnacToMephl:  HAaTypaJbHBIH  KaydyK, CHHTETHYECKHE  KaydyKH
(OyTaaueHOBBIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonumepsr CHEIUATILHOTO Ha3HA4YCHUS (TedioH, KeBJap,
AIIEKTPOIIPOBOISIINE MTOJIMMEPHI, OMOpa3iaraeMbie TOTUMEPHI).

OKCTIIEpUMEHTAIHBIE METOJbl M3YUYEHHUS BEIIECTB M WX TMPEBpAICHUMN:
O3HAKOMJICHHME C oOpa3llaMH TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IIacTMacc, Kay4yKoB, PpEIICHHWE OSKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«Pacmo3naBaHne TIIACTMACC M BOJIOKOHY.

PacuétHnle 3agaun.

Haxoxnenue MoneKyasipHOW (HOpPMYJIbI OPTaHHYECKOTO0 COSAMHCHHS TIO0
MAacCOBBIM JIOJIIM JJICMEHTOB, BXOJSAIIUX B €ro COCTaB, HAaXOXJCHUE
MOJICKYJISIDHOM (hOpPMYJIBI OPraHUYECKOTO0 COEIUHEHMs] Mo Macce (00bEMYy)
OPOJYKTOB CrOpaHusi, IO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMi W/WIM UCXOIHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOW (OPMYIIBI
OpPraHUYECKOr0 BEIISCTBA Ha OCHOBE €r0 XMMHYECKUX CBOMCTB MJIU CITOCOOOB
NOJIYYCHHUS, ONpEICICHUE JOIU BBIXOJIa MPOJIYKTA PEAKIUU OT TCOPETUUYCCKU
BO3MOJKHOTO.

MexXnpeIMeTHBIC CBS3H.

Peanmuzanmst MEXNpPEIMETHBIX CBS3€d TNpPU HM3YYCHHH OPraHUYCCKOH
xumur B 10 Kitacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTCCTBCHHO-HAYYHBIX IOHATUH, TaK M TOHITHHA, NMPUHATBHIX B OTACIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTecTBEHHO-HAYYHBIE TMOHSATHUS: SBJICHUE, HAay4YHbIA (aKT,
TUMo0Te3a, TEOpHs, 3aKOH, aHalIM3, CUHTE3, Kiaccudukainus, HaOIroAeHHe,
U3MepeHune, IKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHUE.

®uzuka: wMaTepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJIEKYIa,
HSHEPreTUYECKU YPOBEHb, BEUIECTBO, TeJI0, OO0BEM, arperarHoe COCTOSHHE
BEIIECTBA, (PM3MUECKHE BEIMYUHBI, €IUHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs,
Mmacca.

buonorus: kierka, opraHusM, 23KOcHUcTeMa, Owmocdepa, MeTaboIHM3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA U TreTepoTpOdHBINH TUIT MUTAHKS, OpOXKEHNUE,
dboToCcHHTE3, IbIXaHWE, OCJKHU, YIJIEBOIbI, >KUPBI, HYKICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hbie NCKOMIAEMbIE, TOTLITUBO.

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

11 KIIACC

OBIIAS U HEOPTAHUYECKAS XUMUSA

TeopeTnveckne OCHOBbI XUMHUM.

AtoM. CocTtaB aTOMHBIX sep. XHUMHYECKUU »dieMeHT. W30Tomsbl.
CtpoeHue 31eKTPOHHBIX 000I04Y€K aTOMOB, KBAHTOBBIC YHCIa. DHEPTeTHUYECKHUE
YPOBHU W TOAYpOBHU. ATOMHBIE opOuTanu. Knaccudukanus XAMHYECKUX
3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenre 371eKTPOHOB MO aTOMHBIM
opOuTansaM. DJIEKTPOHHbIE KOHMUTYpaIllMd aTOMOB JJEMEHTOB IIE€PBOrO—
YeTBEPTOTO MEPHUOAOB B OCHOBHOM U BO30OYXJAEHHOM COCTOSIHUH, DJICKTPOHHBIC
KOH(GUTypallui HOHOB. DIEKTPOOTPUIIATEILHOCTD.



[lepuonnueckunt 3akoH u llepuoamyeckas cucTeMa XUMHUYECKHUX
anementoB  J.M. MenneneeBa. CBsI3p  NEPUOAMYECKOTO  3aKOHA U
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 nepuoanudeckoro 3akona /.M. Menneneena.

XuUMHYECKasd CBs3b. BUIBI XMMHUUYECKOM CBS3U: KOBAJCHTHAs, WOHHAasi,
MeTajndyeckas. MexaHu3Mbl 00pa30oBaHUsI KOBaJIEHTHOM CBSI3U: OOMEHHBIA U
JOHOPHO-AKIIENTOPHBIA.  DHepruss W JauHa  CBi3u.  [lomspHOCTS,
HAMpaBJICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHble CBs3M.
Bonopoanas cBs3b. MexMONEKyJISIpHbIE B3aUMOACHCTBUS.

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 KOMILIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTesib,  JIMTAHJbl.  3HAY€HHWE  KOMILJIEKCHBIX
coenuHeHun. [IoHsATHE O KOOPAMHAIIMOHHON XUMUH.

BemiectBa MOJEKYJApHOTO Y HEMOJEKYJISIPHOTO CTpPOCHUA. THIBI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o gucnepcHnix cucremax. Micturauele pactBopsl. [IpeacraBienue
0 KOJUIOMJIHBIX pacTtBopax. CrocoObl BBIpaKEHUs KOHIICHTPAIIMU PAaCTBOPOB:
MaccoBas JI0J1s1 BEIIECTBAa B PaCTBOpE, MOJIsipHAs KOHLIEHTpanus. HackleHHbie
Y HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTaioruaparsl.

Knaccudukamums ©W  HOMEHKIATypa  HEOPraHMYECKUX  BEIIECTB.
TpuBuanbHble Ha3BaHUS OTACIBHBIX NPEIACTABUTEICH HEOPraHUYECKUX
BEILIECTB.

Knaccudukanus  XUMUYECKHX  peakuuii B HEOPraHUYEeCKOM H
OpraHWYeCKOM XMMHUH. 3aKOH COXPAHEHHS MACChl BEIIECTB; 3aKOH COXPaHEHUS
U TPEBpAIllCHUs] HPHEPTrUU TMPU XUMUYECKUX peakiusx. TemnoBbie 3G dexTs
XUMHUYECKUX peakiuii. TepMOXUMUYECKUE YPABHECHUA.

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

O6patumMble ©W HeOOpaTUMBIE peaKIud. XHUMHUYECKOE paBHOBECHE.
Koncranra xumuueckoro pasHoBecus. DakToppl, BIUAIOIIKE HA IOJOXKEHUE
XUMHUYECKOIO PABHOBECUS: TEMIIEPATYpPA, IABICHUE U KOHLUECHTPALMU BEIIECTB,
ydyacTByromux B peakuuu. [Ipunuun Jle lartense.

OnextponuTuyeckas nuccoruaius. CHiIbHbIE W CIIa0ble SJEKTPOJUTHI.
Crenenp auccommauun. Cpeaa BOAHBIX PACTBOPOB: KUCIOTHAs, HEUTpasbHasl,
menounas. Bopopoansiii mnokazarens (pH) pactBopa. I'maponu3 cosneit.
Peakuuu noHHOrOo OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. (CTeneHb OKHUCIICHHUS.
Oxkucnurens W BoccTaHOBUTENb. [Ipolecchl OKUCIEHUS U BOCCTAHOBIICHUS.
Baxueiiime OKUCIUTENIN M BOCCTAaHOBUTEIW. MeTojd AJIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUM:
pa3oKEeHUE MEPOKCHIA BOAOPOJA B MPUCYTCTBUHU KaTAIM3aTOpPa, MOJAEIH
KPUCTAUNTMYECKUX  PEMETOK, TMPOBEICHWE pPEaKIuid HWOHHOTO OOMEHa,
ONPEAEIEHUE CPEABl PACTBOPOB C MOMOIIBI0 UHAUKATOPOB, U3YUYECHHUE BIUSIHUSA
pa3UyHbIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKkIuu U TMOJIOKECHHE
XUMHYECKOTO PAaBHOBECHS.

Heoprannuyeckasi Xumusl.



ITonoxenne nHemeraiuioB B Ilepuoguyeckor cucTEME XUMHUYECKUX
sanementoB J[.M. MenzaeneeBa M OCOOEHHOCTM CTPOEHHUS HMX aTOMOB.
du3nyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAIJIOB (Ha mpuMepe
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

Bonopon. Ilonydyenue, ¢puzndeckue U XUMUYECKUE CBOWCTBA: PEAKIIUU C
METaJUlaMd W HEMETAJUJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | MAPUIBL.
TormnuBHBIE 3JIEMEHTHI.

INanorensr. Haxoxxaenue B mpupoje, CiocoObl moJiydeHus1, Gpuznueckue u
XUMUYECKUE CBOMCTBA. ["amoreHoBoAOPOIBI. Baxuenmue
KHUCIIOPOACOJIEp)KAILlMEe  COCIMHEHUs  rajoreHoB.  JlaboparopHble  H
IPOMBIIIJICHHBIE CITOCOOBI MOJTyUYeHUS TajoreHoB. [I[puMeHeHne rajoreHoB 1 ux
COCIMHCHUM.

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

Cepa. Haxoxpaenue B mnpupoje, CrnocoObl MOJdydeHus, (u3nyeckue u
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepbui(IV), okcun
ceprl(VI). CepHucras u cepHas KUCIOTHI U UX coiau. OCOOEHHOCTH CBOWMCTB
cepHoil KucnoThl. [IpumeHeHune cepbl U €€ coeTMHEHUH.

Azor. Haxoxaenue B mpupoje, crnocoObl MOSydyeHHs, (U3MUECKHE U
XUMUYECKHEe CBOMCTBA. AMMUaK, HUTpuAbL. OKCUIbl a30Ta. A30THUCTas H
a30THas KUCIOTHI M UX coiu. OCOOEHHOCTH CBOWCTB Aa30THOW KHCIIOTHI.
[IpumeHneHue a30Ta U €ro COeNMHEHUN. A30THBIE YI00pEHUS.

®ochop. Haxoxnenne B mpupoje, crocoObl MOMydeHUs, GU3NUECKHe U
xumudeckue cBorctBa. ®ochuast u Gochun. Oxcunsl docdopa, dhochopHas
kucnora u e€ conu. [Ipumenenue docdopa u ero coegunenuit. dochopubie
yI0OpeHus.

VYrinepon, HaxoXJIeHHWE B TNpuUpoje. AJUIOTPONHBIE MOIUGBUKAIIH.
dusnyeckue W XUMHYECKHE CBOWCTBA IMPOCTBIX BEIIECTB, 00pa30BaHHBIX
yraeponoM. Okcup yriepoaa(ll), okcun yriepona(IV), yroiapHas kuciaoTa u €€
coiii. AKTUBHPOBAHHBIN yroib, ancopouus. Oymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IpuMeHeHHe MPOCTHIX BEIIECTB, OOPAa30BaHHBIX YTJIEPOIOM, U
€r0o COeINHEHUH.

Kpemnuii. Haxoxaenue B mpupojie, CriocoObl MmoiaydeHusi, Gu3ndecKkue u
xumuyeckue corctBa. Okcua kpeMHus(IV), kpeMHUEBass KUCIOTA, CUIIUKATHI.
[IpumeneHnne KpeMHUSI U €ro coeauHeHHil. CTEKI0, €ro MOJyYEeHHE, BHJbI
CTEKJIa.

[Tonoxenne wMetaiuioB B llepuognueckord cucremMe  XMMHYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHUS DJIEKTPOHHBIX OOOJIOYEK aTOMOB
MeTtamioB. O6mue ¢u3nueckre CBOMCTBA METaIOB. [IpuMeHeHne MEeTaioB B
ObITy 1 TexHuKe. CIiaBbl METaJIOB.

DNEKTPOXUMUYECKUA PpAl HampspkeHud MeTtauioB. OOmme crocoOb!

MOJTy4YECHUS METAJIOB: TUAPOMETAIITYPIHS, MIAPOMETAJTYPIHs,
anexkrpometamnyprusi. [lonsitue o xoppo3uu meramioB. CrnocoObl 3alIUTHI OT
KOppO3HH.

O6mras xapakrepuctuka metaoB [A-rpynmer [leproamdeckoil cUCTEMBI
XUMUYECKUX 73yeMeHTOB. Hatpuili u kamwmii: mnonydeHue, (uU3MYECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHECHUE MTPOCTHIX BEIIECTB U UX COEAUHECHUM.

O6mas xapakrepuctuka MetaioB [IA-rpynnet [lepuoanyeckoit cucteMbl
XUMUYECKUX JJIEMEHTOB. MarHuidi W Kaiblui: moiydyeHue, (U3NYECKUe Hu



XUMHUYECKHE CBOWCTBA, NMPHUMEHEHUE MPOCTHIX BEIIECTB U HX COCIUHEHHII.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPaHEHHUSI.

AJIOMUHUNA: TIOJNIydeHUe, (PU3NUYECKMEe U XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHUE TPOCTOr0 BEIIECTBA U €ro coequHeHuil. AMpoTepHbIE CBOICTBA
OKCHJIa ¥ TUAPOKCHIA ATIOMUHUS, THAPOKCOKOMIUIEKCHI AITFOMUHUA.

OO6mast xapakTepucTUKa MeTaIoB MoOouHblXx noarpynn (b-rpymm)
[Tepunoarueckoi CUCTEMBbI XUMUYECKUX AJIEMEHTOB.

DU3NYECKUE U XUMHUYECKHE CBOMCTBA XpOMa U €ro coearuHeHul. OKCUAbI
u ruapokcusbl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u quxpomMarsl, UxX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpUMEeHEHUE Xpoma.

Ou3nNYeCcKue M XMMHUUYECKHE CBOMCTBA MapraHila M €ro COCIMHEHUM.
Baxneitmme coenunenuss wmapranna(ll), wmapranma(IV), wmapranna(VIl) wu
mapranua(VII). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Ou3nNYecKue M XUMHUYECKHE CBOMCTBA JK€JI€3a U €ro COCIMHEHUM.
Oxcuapl, tugapokcuasl u comu skene3a(ll) u kenmesza(Ill). Tlomyuenue wu
MPUMEHEHHUE JKEJIE3a U €ro CIIaBOB.

du3nyYecKue U XMMUYECKHE CBOMCTBA MeU U €€ coeauHenuil. [Tomydyenue
U TIPUMEHEHHUE MEJIU U €€ COCIMHEHUM.

[uuk: nmonmydenue, puznueckue U XUMHYECKHUE CBONCTBA. AmdOTepHbIE
CBOWCTBA OKCHJA W THUAPOKCHAA IMHKA, THUJIPOKCOKOMIUIEKCHl IIMHKA.
[IprMeHeHne IUHKA U €r0 COCIMHEHMUIA.

DKCIEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBPALLICHUMN:
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
WCMOJIb30BAHUS JIEKAPCTBEHHBIX IpernapatoB. Ponb XWMUM B pa3BUTUH
MEIULVHBI.

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
KU3HU.

XuMHsST B CTPOMTENBCTBE: BAXKHEWILIHNE CTPOUTEIBHBIE MATEPHUAIIbI
(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
CaMOpAa3BUTHIO,  CAMOCTOSITEIBHOCTH W CaMOOINPENACIICHUIO;  HaJu4yue
MOTHBallMM K OOYYEHWI0; TOTOBHOCTb M CIIOCOOHOCTh OOYYarouuxcs
PYKOBOJICTBOBAThCSl TMPUHATHIMH B OOIIECTBE TNpaBUJIaMU U HOPMaMH
MOBEJICHUS; HAIMUKE MTPABOCO3HAHUS, YKOJIOTUUECKOU KYJIbTYPhI; CIOCOOHOCTh
CTaBUTh LIEJIU U CTPOUTH KUZHECHHBIE TIJIAHBI.

JIM4HOCTHBIE PE3YyJNbTaThl OCBOEHHUS TpeAMETa «XHUMHS» OTPAXKaIOT
c(hOpMUPOBAHHOCTh OIbBITA TO3HABATEIILHON U TPAKTUYECKOW JeATETbHOCTU
o0ydJaromuxcs B Mpoliecce pean3auu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPakaroT
c(hOpMUPOBAHHOCTh OMbBITA TO3HABATEIILHON U TPAKTUYECKON IEATETbHOCTU
00ydJaromuxcs B MPOIECcce peain3alui 00pa3oBaTeIbHON JeATeTbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00513aHHOCTEH, YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLLEHHUM B KOJUIEKTHUBE;

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

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMeHTBI IPYTUX MPU aHAIU3E PA3THUYHBIX BUJIOB YU€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

LHEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY K HAyYHOMY HaCIIEIUIO
OTCUYECTBCHHON XUMMH;

yBOXEHHUSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUM U MPAKTUYECKOTO
MPUJIOKEHUSI XMUMUH, OCO3HAHHSI TOrO, YTO JAaHHBIE HAYKH €CThb PE3YJbTar
JUIUTENbHBIX HAOMIOJEHUM, KpPOMOTIUBBIX 3KCIEPUMEHTAIbHBIX IOUCKOB,
IIOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

VMHTEpEeCca W IO3HABATEIIbHBIX MOTHBOB B MOJIYYEHHH U MOCIEAYHOLIEM
aHanmu3e  WHPOpPMAMM O  TEPEAOBBIX  JOCTIIKEHHUSX  COBPEMEHHOMU
OTE€UYECTBEHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOT'O CO3HAHMS, STUUECKOr0 NTOBEICHNS;

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
MO3UIMKA HPAaBCTBEHHBIX M TMPABOBBIX HOPM M C YYETOM OCO3HAHUA
MOCJIEICTBUH MTOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPHI 310POBbS:



MOHUMAaHUS LEHHOCTEeM 370poBOoro M 0Oe3omacHoro oOpasza JKU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS! K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmroieHnsl MmpaBuj 0e30MacHOro OOpalleHus C BEleCTBaMH B OBITY,
IIOBCEHEBHOM KU3HU, B TPYAOBOU JIE€ATEIBHOCTH;

NOHMMAHUS UEHHOCTH TMpPaBWI HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO
0e30MacHOro0 TMOBEACHUS B CUTYalHUSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIOAeH;

OCO3HAHUS  TOCJHEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIUEK
(ynoTtpeOieHus anKorosis, HAPKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIMTAHMS

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

YCTAHOBKM Ha AaKTHUBHOE Yy4YacTUE B pEIIEHUWU MPAKTHUECKUX 3a]ay
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3yUeHHIO Mpodeccuil pa3inyHoro poza, B
TOM YHMCJIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN IO XUMUU;

yBOXKEHUS K TpYydy, JIOAIM Tpyda U pe3yjibTaTaM TpYyJdOBOM
NEeSITEebHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIMBHIYAJIbHOW TPACKTOPUU
oOpazoBanus, Oyaymield npodeccuu U peaanu3ainii COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, NHTEPECOB
U TOTpeOHOCTEeN 00IIEeCTBA;

6) 3K0JI0TrMYeCKOr0 BOCIIMTAHMS:

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

MOHMMAaHMS TJIOOAIBHOTO XapaKkTepa HKOJOTHYECKUX MpoOsieM, BIHSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CPEbI;

OCO3HAHHSI HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHKEHUN XUMHH IS
peuIeHns BOMPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPHUATUA JCUCTBUM, NPUHOCAIIMX Bpel OKPYKAIOIIEH
IPUPOJHOMN Cpejie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUATHBIE YKOJIOTHYECKUE
NOCJIEICTBUS NIPEAIPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJU4Ms  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpaBIC€HHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B MIO3HABATEIIBHOM, KOMMYHUKAaTUBHOW U COLUAIIBHOM
IIPAKTUKE, CIOCOOHOCTM W YMEHHA AaKTUBHO IPOTUBOCTOSTH HJIEOJIOTUU
xemo(poouwu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHOM MPAKTUKY;

NOHUMaHUs crneuUuKd XUMUU KaK HaAyKH, OCO3HaHWUs €€ poJid B
dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH IIETOCTHOTO
IIPEICTABIICHNS 00 OKPYXAIOIEM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
MIO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MpOOJEM COXpPaHEHUs
IIPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIK3aLUK: B €€ T'yMaHUCTUUYECKOW HANpaBICHHOCTH M Ba)XHOM pOJIL B
CO3JJaHUM HOBOW 0a3bl MaTEepUAIbHON KYJIBTYPbl, B PEIICHUH TJI00ATbHBIX
MpoOJIeEM YCTOMYMBOTO Pa3BUTHUS UYEJIOBEUYECTBA — CHIPHEBOM, IHEPIETUUECKOM,



MUIIEBOM W JKOJIOTHYECKOW OE30MacHOCTH, B PAa3BUTHH  MEIUIIUHEI,
00eCIeueHUH YCIOBHM YCIICIITHOTO TPYAa M AKOJIOTHYECKU KOM(DOPTHOM KU3HU
Ka)KJ0ro 4icHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHHMAHHS CYIIHOCTA METOJIOB
MO3HAHUS, HWCIONB3YEMBIX B  €CTECTBCHHBIX  HAyKax, CIIOCOOHOCTH
WCITIOJIB30BaTh TOJydaeMble 3HAHUSA JUIsl aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXXAIOMIEro MHUPAa W TMPOUCXOMSIINMX B HEM HW3MCHCHHUW, YMEHHUS JeNaTh
000OCHOBaHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAyYHBIX (AKTOB W HMMCIOIIMXCS
JTAHHBIX C TICJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIHOJIB30BAaTh XUMHUYECKHE 3HAHUS IiIA
peIIeHHs IPo0JIeM B peabHBIX KU3HCHHBIX CHTYaIUsX;

WHTEpeca K TO3HAHUIO, UCCIICI0BATEILCKON EATSIbHOCTH;

TOTOBHOCTH UM  CIIOCOOHOCTH K HENPEPBIBHOMY 0Opa3oBaHHMIO U
caM000pa30BaHUI0, K aKTUBHOMY TIOJYyYCHHIO HOBBIX 3HAHUU 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTAM  TpyJa B  pa3IuYHBIX  cdepax
npodeCCHOHATBHOM JIeITeTLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yJbTaTbl OCBOCHMUSI MPOTPaMMbl IO XUMHUU Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHUs BKIIOYAOT:

3HaYMMBbIE 71 (POPMHPOBAHHS  MHUPOBO33PEHUA  OOyYAIOIIUXCS
MEXIUCIUIUTUHAPHBIC (MeXTIpeIMETHBIE) oOIIIeHayIHBIC TIOHSATHS,
OTpaXKarIIue IEeJOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHENU(PUKY METOJIOB
MO3HAHMS, WCIOJBb3YEeMbIX B €CTECTBEHHBIX Haykax (Marepus, BeIeCTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMAa, HAy4YHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOoBaHWE, HAONIOJeHHEe, H3MEpPCHHE,
AKCIIEPUMEHT U JIPYTHE);

YHUBEpPCaIbHbIC yaeOHbIC JIEUCTBUA (mo3HaBaTeNbHBIC,
KOMMYHHMKATUBHBIC, PpETyJIATHBHBIE), oOecreunBaronme GopMUpPOBAHUE
(G YyHKIIMOHAIPHOM TPaMOTHOCTH W COITMAILHON KOMIIETCHIIUN 00yYarOIINXCS;

CIIOCOOHOCTH oOyyJarommuxcs HUCIOJIb30BAaTh OCBOEHHBIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  yYHUBEpPCAJIbHbBIC
ydeOHbIe IEHCTBUS B IO3HABATEIILHOW U COIIMAJIBHOM MPaKTHKE.

MeTtanpeaMeTHbIE Pe3yJbTaThl OTPA’KaIOT OBJIAJCHHWE YHUBEPCATbHBIMU
y4eOHBIMM  ITO3HABATCIbHBIMH, KOMMYHUKATUBHBIMH W  PETYISATHBHBIMHU
JICUCTBUSAMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

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

ONPENICNIATh eI JESITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LEJISIMU;

VCIIOJIb30BaTh NIPU OCBOCHUM 3HAHHMU NPUEMBI JIOTUYECKOTO MBIILJICHUS
BBLICJISITh XapaKTEPHbIC MPU3HAKU MOHATHN W YCTAHABJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHUS JJIsI OOBSICHEHUSI OTJEIbHBIX (aKTOB
U SIBJICHUM;



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

yCTaHABIIMBATh MPUYMHHO-CIEJCTBEHHBIC CBSI3U MEXKAY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYyX JeHUs (MHIYKTHUBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SABJICHUAX, OPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

OPUMEHATh B MpOIlecCe TO3HAHMUS  HUCMOJb3yeMble B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MPeoOpa3oBbHIBATH  MOJICJIbHbBIC
MpPEACTaBICHUS — XUMUYECKMH 3HaK (CUMBOJ) DJJIEMEHTa, XUMHYECKas
dopmyna, ypaBHEHHE XUMHYECKOHW pEaKIUU — TMPU PEIICHUH YUEOHBIX
MO3HABATEILHBIX M TMPAKTHYECKUX 3aj7ady, MPUMEHSTh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTaBICHUS ISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB
U XUMUYECKUX PEaKITUH.

2) 6a3oBbIe HCCIe0BaTEIbCKUE IEMCTBUSI:

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

dbopmynupoBaTh 1€MW M 3a7a4d  KWCCJICJIOBAaHUS, HCIOJIb30BATh
MOCTaBJICHHBIE M CaMOCTOSTENIBHO CHOPMYJIHUPOBAHHBIE BOINPOCHI B Ka4eCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJI1 (POPMUPOBAHMS THIIOTE3BI IO MPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJIETh HABBIKAMH CAMOCTOSTEIBHOTO IUIAHHUPOBAHUS U TPOBEICHUS
YUYCHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBAaThH yMEHUsA HAOI0JaTh 3a
XOJIOM  TIpoliecca, CaMOCTOSITENbHO  MPOTHO3HPOBATH €ro  Pe3yJbTar,
dopmynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTENIBHO JIOCTOBEPHOCTH
PE3YNIBTATOB UCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJIETaHHOM
pabore;

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

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHOOpMaIu (Hay4dHO-
NOMYJISIpHAsT JIUTEpaTypa XHMHUYECKOTO COJEpX aHUs, CIPaBOYHBIC IMOCOOWS,
pecypcel HTepHETa), aHATM3UPOBATh HHPOPMALIUIO PA3THMYHBIX BUIOB U (hopm
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JI0OCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTE;

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

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

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3bIK B KA4eCTBE CpEACTBa IMpu padoTe cC
XUMUYECKOW HWH(OpMaLMEel: NPUMEHATh MEXIpeaAMeTHbIe ((duznueckue Hu
MaTeMaTH4YecKue) 3HAKM W CHMBOJBL,  GOpMynbl, aOOpeBHATYPHI,
HOMEHKJIATYpY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.



KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIC 1eHCTBHSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYK1a€MOM TEMBI B XOJI€ IMajora
W/WIN TUCKYCCHM, BHICKA3bIBaTh UAEH, (POPMYIUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOMN 3a/1a4H;

BBICTYTIATh C HpCSCHTaHHCﬁ PE3YyJIBLTATOB MMO3HABATECJILHOU ACATCIIBHOCTHU,
IMMOJIYYCHHBIX CAMOCTOATCIBHO WX COBMCCTHO CO CBCPCTHHUKAMHU IIpU
BBIIIOJIHCHUN  XUMHUYCCKOTO  OKCIICPUMCHTA, HpaKTI/I‘IGCKOﬁ pa6OTBI 110
HNCCIICOO0OBAaHUIO CBOMCTB HN3y4YaCMbIX BCHICCTB, pCaIn3allun yqe6H0r0 IMPOCKTA,
151 (I)OpMy.HI/IpOBaTB BBIBOJbI IO PpE3yJibTaTaM HpOBCI[éHHBIX I/ICCJ'ICI[OBaHI/Iﬁ
HYTéM CorjiaCoBaHUA HOBI/IHI/Iﬁ B XOJ€ O6CY)KI[€HI/IH 1 00OMeHa MHEHHSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISTH CBOIO IO3HABATEIHHYIO
JEeSTENbHOCTb, ONpeensss e€ IeJd W 3aJadd, KOHTPOJIUPOBaTh U MO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpEAJIaraeMblii ajlrOpUTM ACHCTBUI Mpu
BBIMIOJTHEHUU YYE€OHBIX M HCCIEAOBATENbCKUX 3ajad, BbIOMpaTh Hauboliee
3hexTUBHBIN cocod MX pelIleHHus ¢ Y4E€TOM TOJYYEeHHs] HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIUIX;

OCYLIECTBIIITh CAMOKOHTPOJIb AEATEIbHOCTH Ha OCHOBE camMoOaHalIu3a U
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble  pe3ylnbTaThl OCBOEHUS MpPOrpaMMbl 1O XUMUHU Ha
yrayoJICHHOM YpOBHE Ha ypOBHE CpeaHEro oOIiero oopa3oBaHUS BKIFOYAIOT
cnenuuyeckue s yueOHOro nmpeaMera « XuMus» HaydHbIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBUI MO OCBOCHUIO, HHTEPIPETAIIMN U TTPE0Opa30BaHUIO 3HAHUM,
BUJIbI JIEATEIIbHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHHI B
Pa3TUYHBIX YYEOHBIX CUTYaIUsIX, @ TAK)KE B PEATbHBIX KU3HCHHBIX CUTYAIUSX,
CBA3aHHBIX C XUMHUEW. B mporpamMme mo XMMHUU MPEIMETHBIE PE3YyIbTaThI
MPEACTABIIEHBI IO TOJaM U3yUYEHHS.

10 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD)
OTpPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUN: O MECTE M 3HAUYEHWU OPTaHUYECKON
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIEUEHUH YCTONYMBOIO
Pa3BHUTHS YEJIOBEUECTBA B PEIICHUHU MPOOIEM IKOJIOTHIECCKOM, IHEPTETUIECKOM
M TuIeBod 0€30MmacHOCTH, B pa3BUTUM MEJUILMHBL, CO3JAHUU HOBBIX
MaTepHaioB, HOBBIX HMCTOYHUKOB HHEPTrUU, B OOECIEYCHUH PAlMOHAIBHOTO
MIPUPOAOIIONB30BaHUA, B (DOPMUPOBAHUHM MHPOBO33PEHUS U OOIMIECH KYIbTYPHI
YeJOBEeKa, a TaKXKe HKOJOTMUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOU CPEJE;



BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHHUM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATAIONINE TOHATUS — XUMHUYECKHH SJIEMEHT, aToM, SApO H
9JICKTPOHHAs 000JI0YKa aroma, S-, P-, d-aTOMHBIE OpOWTA M, OCHOBHOE H
BO30Y)X/IEHHOE COCTOSIHUSA aroMma, rMOpuau3alus aTOMHBIX OpOMTaseid, WOH,
MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCIICHHUS,
XHUMHYECKasi CBS3b, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM OOBEM, yriaepoaHbIN
ckener, (QYHKIMOHAIbHAS TpyMIa, paaukal, CTPYKTYpHbIE (QOpMYJIbI
(pa3BEépHYTHIC, COKpAIlIEHHBIC, CKEJETHBIE), HW30MEpHUsl CTPYKTypHas U
MIPOCTPAHCTBEHHAsI (TeOMETpUUecKas, ONTUYECKas), U30MEPhI, TOMOJIOTHUECKUN
psiZ, TOMOJIOTH, YIJIEBOAOPO/IbI, KUCIOPOJ- U a30TCOJIepKalllue OpraHu4YecKue
COCIMHEHUsI, MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC
COCIMHEHUs;, TeOopuHU, 3aKOoHbl (mepuoamdeckuii 3akoH JI. M. MeHneneena,
TEOpHs CTPOCHUS opraHndeckux Bemiects A. M. BytnepoBa, 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 XUMHUYECKUX SBJICHUW; TPEACTABICHUS O MEXaHHM3Max
XUMUYECKHUX peaKkIui, TEPMOIMHAMUYECKUX u KHHETUYECKUX
3aKOHOMEPHOCTSAX HX NPOTEKaHWs, O B3aWUMHOM BIIMSHUU aTOMOB WM TPYIII
aTOMOB B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHbIN 3D eKThl, opueHTaHTHI | 1
Il pona); dakromornueckue CBEIEHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U
0€301MacHOM HCTOJb30BAaHUN BAXKHEHUIIINX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOW JeATEIbHOCTH YeJloBeKa, OONMX HAay4YHBIX MPHUHIIUAIMAX
XUMUYECKOTO TPOM3BOJCTBA (HA TMpUMEpPE NPOU3BOACTBA METAHOJIA,
nepepaboTku HeTH);

c(hOpMHUPOBAHHOCTh YMEHUH: BBISIBIISATH XapaKTEepHbIC MPU3HAKUA MOHATHH,
yCTaHABIIMBaTh MX B3aMMOCBS3b, HMCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHITHUS
P ONKMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHMYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIB30BATh XUMHUYECKYIO CUMBOJIUKY JJI1 COCTABIECHUSI MOJIEKYJISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (opMyl
OpraHUYECKUX BEIIECTB;

COCTaBJISITb YPAaBHEHUSI XUMHUYECKUX pEaKUU U pPacKpblBaThb HUX
CYIIHOCTb:  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUid  MOCPEICTBOM
COCTaBIICHHUS AJIEKTPOHHOTO OajlaHca ATUX Peakiui, peakiuii HOHHOTO OOMEeHa
MyTEM COCTaBJIEHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;

U3rOTaBIMBATh  MOJEIM  MOJEKYJ1 OpPraHMYeCKMX  BEIIeCTB IS
WUTIOCTPALMU UX XUMMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHaBJIMBATh NPUHAJIE)KHOCTh
M3YUYEHHBIX OpPraHMYECKHUX BEIIECTB IO HMX COCTaBy MU CTPOCHUIO K
OTpeNIeNEHHOMY  KJIAacCy/TpyIlie COEIWHEHWI, JaBaTh WM Ha3BaHUS TIO
cucreMarnueckoi HomeHkinatype (IUPAC) u npuBoauTh TpUBUAIBHbBIC
Ha3BaHUs JJIsl OTHAEJIbHBIX MPEICTABUTEIEH OPraHUYECKUX BEIIEeCTB (ITHUJICH,
aleTWJICH, TOJNYOJ, TJHWIEPHUH, OSTUJICHTJIUKONb, (EeHon, GOopMaIbaeru,
aneTaabIeruj, alleToH, MypaBbUHasl KUCIO0Ta, YKCYCHas KHCIIOTa, CTEapUHOBAs,
OJIEMHOBAs, MAJTBMUTHHOBAS KUCJOTHI, TJWIMH, aJIaHWH, MajbTo3a, PPYyKTO3a,
AHWJIUMH, JUBUHWUII, U30TIPEH, XJIOPONPEH, CTUPOI U APYTHUE);

c(hOpMHPOBAHHOCTh YMEHHS OMNPEACNATh BHUJ XUMHUYECKONH CBS3U B
OpraHUYECKUX COEJUHEHMSIX (KOBaJ€HTHAs W WOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSITH TOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa s OOBSACHEHUS 3aBUCUMOCTHU
CBOWCTB BEMIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW  XapaKTepU3oBaTh COCTaB, CTPOCHHUE,
bu3nYecKue U XMMUYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH pa3IMUHBIX
KJIACCOB  OPraHUYECKHMX BEIIECTB: AJIKAHOB, IMKJIOAJKAHOB, AJIKCHOB,
AJKAJMEHOB, AJIKUHOB, aPOMAaTHUUYECKUX YTJIE€BOJIOPOAOB, CIIUPTOB, alIbJIETHU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIIOXKHBIX 3(QUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHUCJIOT, O€JIKOB, yIieBOJ0B (MOHO-, IU- U
MOJINCaXapuJioB), WUIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIY HUMU
YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIMH C HCIOIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

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

c(hopMUPOBAaHHOCTH YMEHUS XapaKTEePU30BaTh HUCTOYHUKH
yTIAE€BOJOPOHOTO ChIpbsl (HEe(pTh, NPUPOAHBIA Ta3, Yroiib), CHOCOOBI €ro
nepepadboTKH ¥ MPAKTUUECKOE MPUMEHEHHUE TIPOYKTOB MepepadoTKY;

c(hOpMUPOBAHHOCTb BIAJCHUS 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 JESITENIbHOCTH — aHajiu3 M CUHTE3, CpaBHEHHEe, 0000IIeHue,
CUCTEMATH3aLUI0, BBIBICHUE IPUYUHHO-CIEACTBEHHBIX CBSI3eM — JIA
U3YUYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLINIA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3AaUMOCBSI3b XUMHUUYECKUX 3HAHUHN
C MOHATHUAMHU U TMPEICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
st 0ojiee OCO3HAHHOTO TMOHUMAHHUS CYIIHOCTH MAaTe€pUaIbHOTO €IUHCTBA
MHUpa, WCIOJb30BaTh CHCTEMHBIE 3HAHUA 110 OPraHUYECKOW XUMUU IS
OOBSICHEHHUS M TPOTHO3UPOBAHMS SIBICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO
IPUPOLY;

c(hOpPMHUPOBAHHOCTh yMEHHUH: MPOBOJUTH pPACUYETHl 1O XUMUYECKUM
dbopMynaM ¥ ypaBHEHHUSM XUMHUYECKHX PEaKIUid C HCIOIb30BAHUEM
bu3mdyeckux BeIMUMH (Macca, O00BEM Ta30B, KOJHWYECTBO BEIIECTBA),
XapaKTEPU3YIOIMIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI IO
HAXOXJCHUIO XUMHYECKOW (OPMYJbl BEIIECTBA MO H3BECTHBIM MACCOBBIM
JOJIIM ~ XMMHMYECKHUX  DJIEMEHTOB, MPOAYKTaM  CrOpaHusi, IUIOTHOCTHU
ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHH: MPOTHO3UPOBATh, AaHAIM3UPOBATH U
OIICHMBATh C TIO3UIUH HKOJOTHYECKON O€30MacCHOCTH MOCIECTBUS OBITOBOU U
MPOU3BOJICTBEHHOM JICSITEIILHOCTH 4YEJIOBEKa, CBSI3aHHON C mepepaboTKoi
BEILIECTB, MCIOJIb30BaTh IOJIYYEHHbIE 3HAHUS [JIs1 TPUHATHS TPaMOTHBIX
peleHnii npooJieM B CUTyalUsAX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUHN: CAMOCTOSITEIFHO TUTAHUPOBATH M MTPOBOIUTH
XUMUYECKUI SKCHEPUMEHT (MOJy4eHHUE M M3YYEHHUE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMHU YIJIEBOJOPOAOB pPa3IUYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPTaHUUYECKUX BEIIECTB, PEUICHUE YKCIIEPUMEHTAIbHBIX
3a/1a4 MO PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOIIOJICHUEM MPABUII
0e3omacHOro oOpallleHHsl ¢ BEHIECTBAMHU U JIaDOpPaTOPHBIM 00OpPYIOBaHUEM,



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

coOJII01aTh MpaBUiIa KOJIOTMUECKH LENecO00pa3HOro NOBEACHUS B OBITY
U TPYIOBOM JEATEIBHOCTA B IEISAX COXPAHEHUA CBOETrO 3J0POBbBS,
OKPYKAIOIIEN IPUPOAHOM CPEABI U TOCTUNKEHUSA €€ YCTOUUUBOIO PA3BUTHS;

OCO3HABaTh OMACHOCTb TOKCHYECKOTIO ACHUCTBUSA HA >KUBBIE OpPraHU3MbI
ONpPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAas cMbIch nokazarens [1IK;

aHAJIM3UPOBATH 1€I€CO00PA3ZHOCTh MPUMEHEHUS OPTaHUYECKUX BEILIECTB B
MIPOMBINIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUU: OCYIIECTBIATH IICJICHATIPABICHHBIA TMOUCK
XUMUYECKOW HMH(POpMAIIMM B Pa3IUYHBIX HCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JUTepaTypa, cpeacTBa maccoBoi mHdopmamuu, MaTepHeT u npyrue),
KPUTHUUYECKH aHAIM3UPOBATh XUMUYECKYIO UH(pOpMaIuio, iepepadaTriBaTh €€ 1
UCITIOJIH30BaTh B COOTBETCTBUM C MIOCTABICHHON y4eOHOM 3a1aueil.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOE€HUS Kypca «OOmas 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 €€ PO B 00CCIICUCHUH YCTONIMBOTO
Pa3BUTHA, B PEHICHUU MPOOJEM DKOJOTHYECKON, IHEPTETUUECCKON M IMHIIECBOM
0€30MacHOCTH, B Pa3BUTHUU MEUIIMHBI, CO3/IaHMH HOBBIX MaTEpPHATIOB, HOBBIX
MCTOYHUKOB YHEPTUH, B 00ECIIEYECHUH PAIIMOHAIEHOTO MPUPOJIOTIONIb30BaHMS, B
(GbopMHUpPOBAaHUM MHPOBO33PEHUS M OOIIEH KyJIbTypbl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS! K CBOEMY 370pPOBBIO U MPUPOIHOM
cpene;

BJAJCHUE CUCTEMOM XMMHMYECKHX 3HAaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINE TOHATUS — XUMUYECKUN DJIEMEHT, aToM, fAp0 aToMma,
M30TOIBI, DJIEKTPOHHAass 00o0JI0YKa aroma, s-, P-, O-aromHBIe OpOHMTAIH,
OCHOBHOE M BO30YXJIEHHOE COCTOSHMS aTroMma, TuOpuau3anus aTOMHBIX
opOuTasieil, MOH, MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKasi CBS3b (KOBAJEHTHAsl, WOHHAs, METaJUIMYyecKas,
BOJAOpPOAHAs), KpHCTaJUIMYECKash pelETKa, XUMUYEcKas peakuus, pacTBop,
ANEKTPOJIUTBI, HEAJEKTPOIUTHI, JJIEKTPOJIUTHYECKAsT IOUCCOLMALINS, CTEIEHb
JUCCOLMALNKM, BOJOPOJHBIA IOKa3aTellb, OKHCIHUTENb, BOCCTAHOBUTEID,
TEIUIOBOM A()PEKT XUMUYECKON pPEaKIuu, CKOPOCTh XHMHUYECKOW PEaKIIH,
XUMUYECKOE PpaBHOBECHE;, TEOPUU M 3aKOHBI (TEOPHUSl BIEKTPOIUTHUYECKON
nucconnanuu, nepuoanyeckuii 3akoH .M. MennaeneeBa, 3aKOH COXpaHEHUS
MAaCChI BELIECTB, 3aKOH COXPAaHEHHMS U MPEBPALICHUS SHEPTUU NPU XUMUYECKUX
peaKIusiX, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEMCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XMMHHM, MUPOBO33PECHUECKUE 3HAHUS,
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 XHMWUYECKHX PEaKUUW, TEPMOJMHAMHUYECKHUX WU KHHETHYECKUX
3aKOHOMEPHOCTSAX HMX NPOTEKAHUSA, O XMMHUUYECKOM DPAaBHOBECUH, PACTBOpaX H
JTUCTIEPCHBIX CUCTEMax; (DaKToIOTMUECKHe CBEIEHUS O CBOWCTBAaX, COCTaBe,
MOJy4YEHUH M O€30MacHOM HCMOJb30BaHUM BAXHEUIIMX HEOPraHUYECKHUX
BEILIECTB B OBITY M MPaKTHUUECKON JEATENbHOCTH YEJIOBEKAa, OOIIMX HAYYHBIX
MPUHIMIIAX XUMUYECKOTO ITPOU3BOACTBA;



c(hOpMUPOBAHHOCTh YMEHUM: BBISIBIIATh XapaKTepPHbIE MPU3HAKU MMOHATHH,
YCTaHABIMBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIWE IOHSITHUA
MpY OMUCAHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALICHHUII;

c(hOpMUPOBAHHOCTh YMEHUSI UCIOJIb30BATh XUMUUYECKYI0 CUMBOJIMKY IS
cocTaBlieHHs (QOpMyJ BEIIECTB M YpPaBHEHMH XHUMHUYECKUX pEaKLUid,
cuctematnueckyto Homenknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OT/ICJIbHBIX BEILIECTB;

c(hOpPMUPOBAHHOCTb YMEHHUSI OMNpPEJENsATh BaJEHTHOCTb U  CTEIEHb
OKUCJICHUSI XUMHUUYECKHX JJIEMEHTOB B COCIMHEHUSAX, BUJ XHUMHUYECKOW CBA3U
(KoBaJieHTHAs, MOHHAs, METaJUIMYeCcKas, BOJAOPOAHAs), TUIl KPUCTAJUITMYECKON
PELIETKN KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTb YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIIECTB OT
BUJIa XMMHMYECKON CBSI3M W THUIA KPUCTAIIMYECKOW PEIIETKH, OOMEHHBIA H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOW CBSI3H;

c(OpMHPOBAHHOCTh ~YMEHHUH: KIAacCU(DUIMPOBATH: HEOPraHUYECKUe
BEILIECTBA IO MX COCTAaBy, XMMHUYECKUE PEAKIUM MO PA3IUYHBIM IMpPU3HAKAM
(uMcny W cocTaBy pearupyrouux BEIIECTB, TEIUIOBOMY 3(QeKTy peakiiu,
U3MEHEHHMIO CTENEHEW OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO
KaTajau3aTopa W JIPYTUE); CAMOCTOATEIBHO BBIOMpPATh OCHOBAHHS W KPUTEPUU
JUTSL KJTacCU(pUKAITUU U3YYaeMbIX BEIIECTB U XUMHYECKUX PEaKIIHi;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOJUUYECKOrO 3aKOHA
J. W. MengeneeBa U JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINM;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh S3JEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMMHWYECKHX DJJEMEHTOB MEPBOr0O—YETBEPTOrO IIEPUOJOB
Ileppuonnueckoir  cucremsl .M. MenneneeBa, HCHOJB3ys  IOHATHUS
«OHEPreTUYECKHEe YPOBHUY, «IHEPTETHUCCKUE MMOAYPOBHHUY, «S-, P-, 0-aTOMHBIC
opOuTAINY», «OCHOBHOE U BO30YXIEHHOE HYHEPreTUYECKHUE COCTOSHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX
COeIMHEHUM T10 TiepuonaM u rpynmnam Ilepuogmueckout cucremsr 1. .
MenpeneeBa, BaJCHTHbBIE BO3MOXXHOCTM aTOMOB JJEMEHTOB Ha OCHOBE
CTPOEHUS UX DIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh YMEHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA BEIIECTB  PAa3jIUMYHbIX KJIAcCOB, IIOATBEPKIATh
CYILLIECTBOBAHHE T€HETUUYECKOM CBSI3U MEKJy HEOPraHWYECKHMH BEIIECTBAMU C
IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKLIUN;

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

c(hOpMHUPOBAHHOCTh yMEHHS OOBACHITh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHYECKHX PEAKLIHMN C YUETOM UX IHEPrETUUECKUX XAPAKTEPUCTHUK, XapaKTEP
W3MEHEHUS CKOPOCTH XHMHUYECKOM PEAaKIUU B 3aBUCHUMOCTU OT Pa3JIMYHBIX
(dakTopoB, a TaKKe XapaKTep CMEIICHHWS XHUMHYECKOTO PABHOBECHS TIOJ
BIIMSHUEM BHEIIHUX Bo3AehcTBuil (mpuniun Jle [larense);

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



MIPUMEHEHUST HEOPTAHMUECKUX BEIIECTB B MPOMBIIIJICHHOCTH 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 OJTH 3HAHUS TPH  OIKCICPUMCHTAIHLHOM
WCCJICIOBAHUH BEIIECTB W I OOBSICHCHHS XUMHUYECKHUX SBJICHUH, MMEIONTUX
MECTO B MPHUPOJE, MPAKTHUECKON JCITCIPHOCTH YeJIOBEKA W B TIOBCEIHEBHOM
KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHS BBISBIISITH B3aMMOCBSI3b XUMUYCCKUX 3HAHUH
C TIOHSTHSIMU W TIPEACTABIICHUSIMH JIPYTUX CCTCCTBEHHO-HAYYHBIX MPEAMETOB
71t 00JIee 0CO3HAHHOTO TTOHUMAHMSI MAaTePHAIILHOTO SAMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS IPOBOJIUTH PACUETHI: C HCIOJIB30BAaHUEM
NOHSTHA  «MaccoBas JIOJS  BEIIECTBA B  pacTBOpPE» H  «MOJIApHas
KOHIICHTpAIM», MacChl BelecTBa WM 00bEMa Tra3a 10 W3BECTHOMY
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; MacChl
(00BéMa, KoNMMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIU OJHO M3 MCXOIHBIX
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 YMEHUI: CAMOCTOSATEIBHO TJIAHUPOBATh U MPOBOJIUTH
XUMHYECKUN  DKCMEPUMEHT  (MpOBEACHUE pEaKIuii HOHHOTO  OOMeHa,
NOJITBEPKJICHUE  KAuYeCTBEHHOT'O  COCTaBa  HEOPTraHWYECKHUX  BEIECTB,
OTIpEeJICICHHE CPEebl PACTBOPOB BEUIECTB C MOMOIIBI0 MHIUKATOPOB, U3yUEHUE
BJIMSTHUSL PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW pEeaKiMH, pPeIIeHHe
AKCIIEPUMEHTAIBHBIX 3afad no TemaM «Metamne» u  «Hemetamnei») ¢
coOmoienneM mpaBui  Oe3omacHoro  oOpamieHuss ¢ BEIIeCTBAMHU |
7a0opaTopHBIM  00OpymoBaHWEM, GOPMYIHUPOBATh IIeb  HCCIEIOBaHMUS,
NPEJICTABIISATh B PA3IMUHON opMe pe3yabTaThl IKCIIEPUMEHTA, aHATU3UPOBATh
U OLICHUBATh MX JJOCTOBEPHOCTD;

chOpMHPOBAHHOCTh ~ YMEHMI: cOOMIOAAaTh MpaBUiia  TOJIb30BAHUS
XUMHUYECKOM TIOCY/ZIOM M J1TabOpaTOpHBIM OOOpYIOBaHHEM, OOpalieHus C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSAMHU TIO BBIIIOJHEHHUIO J1a00OPaTOPHBIX
XUMHYECKUX OIBITOB, SKOJOTUYECKH IIEIECO00pa3HOr0 MOBEACHHS B OBITY U
TPYJOBOM NIEATETLHOCTH B IIENISIX COXPAHEHHS CBOETO 37I0POBBS, OKPYKAIOIIEH
MPUPOAHONU Cpeabl U JOCTIKEHUS €€ YCTOWYMBOTO pa3BUTHS, OCO3HABATH
OMMACHOCTh TOKCHYECKOTO JCHCTBUS HA >KUBBIE OPraHU3MBI OMpPeneNEHHBIX
HEOPraHWYECKHUX BEIIECTB, MOHMMAs cMbIch nmokaszaresns [1JIK;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEICHANPABICHHBINA TMOUCK
XUMHYECKOH HH(OPMALHMK B Pa3IMYHBIX HMCTOYHHKAX (HAaydHas M Yy4eOHO-
Hay4Has JUTeparypa, Cpe/icTBa MaccoBoil nHpopmanmu, VIHTepHeT u apyrue),
KPUTHYECKH aHATM3UPOBATh XMMHYCCKYIO HH(POPMALHIO, IiepepabareiBaTh e€ 1
WCIIOJIb30BaTh B COOTBETCTBHHM C TIOCTaBJICHHOW ydeOHOW  3amayeil.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3ae/ioB

DJIeKTpOHHbIe (LN (POBbIE)

KoHTpoJbHbIE IIpakTH4eckue
/| ¥ TeM NPorpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannueckoin
11 xumun. Teopus cTpoeHus 8 bubnuoreka [IOK
' OpPraHMYeCKUX COEANHEHUI https://m.edso0.ru/d69df650
A. M. bytneposa
Hroro mo pazgeny 8
Pa3znesa 2. YriieBoaopoanbl
[IpenenvHbie
2.1 JIEBOIOPOIBI — AJIKAHBI 5 bubmmorexa LOK
' a HOPOZA ’ https://m.eds00.ru/d69df650
UKJIOAJTKAHBI
Henpenenbubie
bu6mmoreka [IOK
2.2 YTJIEBOJIOPO/IbI: AJIKEHBI, 14 1

AJIKaIUCHBI, aJIKNHBI

https://m.edsoo.ru/d69df650

53 ApoMatndeckue 8 bubnunoreka [JOK
' YTIEBOAOPOIbI (ApEHBI) https://m.edso0.ru/d69df650
[IpupoaHble HCTOYHUKU
2.4 IJ)Iellf;oﬂo 0JIOB U UX 4 bubmorexa LIOK
' YHICBOAOPOA https://m.eds00.ru/d69df650
nepepaboTka
2.5 I"anmoreHnpon3BogHbIE 4 1 bubnuorexa [IOK
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Hroro no pazneny

35

Pa3znen 3. Kucinopoaconep:xaiue opranudeckue coeInHeHHs

bu6mmoreka [IOK
3.1 C )
fIHPTEL ToeHO 11 https://m.edsoo.ru/d69df650
KapGonunbubie
COCAUHCHUA. aJIbACTUABI 1N
3.2 KkeToHbl. KapOoHoBEIE 21 BubmaoTera LIOK
) - 1ap https://m.edsoo.ru/d69df650
KACIOTEL. CIIOKHBIE
a¢upsl. XKupsl
bu6moreka [IOK
3.3 Vv
HICBOR! 9 https://m.edso0.ru/d69df650
Hroro no pazneny 41

Pa3znen 4. A3oTconeprkaiye opraHnyeckue coeIuHeHus

41 AMUHBI. AMMHOKHCIIOTHI. 12 bubmuorexa [JOK
' Benku https://m.edsoo.ru/d69df650
Htoro 1o paszeny 12
Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS
BricokoMonexkysipabie bubnuorexa [IOK
51 6
COEIUHEHUS https://m.edsoo.ru/d69df650
Uroro no pazgeny 6
OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM KonTpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbi padoThI padoTsI
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue aToMa.
[Tepuonnueckuii
3aKOH U
11 [Tepnognueckas 9 bubnuoreka [JOK
' cucTeMa https://m.edso0.ru/2dd57f24
XUMHUYECKUX
anemenToB 1. 1.
Meuneneena
Crpoenue
12 BECIIICCTBA. 11 bubnuorexa [JOK
' Mmuoroo6pasue https://m.edso0.ru/2dd57f24
BEILIECTB
13 XuMudeckue 19 3 bubmuorexa [JOK
' peaxiuu https://m.edsoo.ru/2dd57f24
Hroro mmo pasneny 39
Paznen 2. Heoprannyeckasi XuMusi
bu6mmoreka [JOK
2.1 H
eMETaIH 31 3 https://m.edsoo.ru/2dd57f24
2.2 Metanns 23 2 bu6mmoreka [JOK



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

https://m.edsoo.ru/2dd57124

Hroro no pazneny 54

Pazgen 3. Xumus u sKu3HbL
Mertoapl T03HaHUSI By 110K

HOJIMOTEKA
3.1 . X

B XML A 9 https://m.edsoo.ru/2dd57124
KHU3Hb

Hroro no pasgeny 9

OBIIEE KOJIMYECTBO

YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoJsmyecTBo 4yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
n/ Tema ypoka KouTtpoJbHble IIpakTuyeckue
Bcero U3ydeHus o0pa3oBartejibHbIE
n padoTbI padoThI pecypebi
[Ipeamer u 3HaueHue
OpraHNYEeCKON XHUMUH, bubnuoreka [JOK
1 MIPEACTABIICHUE O 1 https://m.edsoo.ru/3686e6f
MHOT000pasiu S
OPraHNYeCKUX COCTUMHEHUHN
DJIEKTPOHHOE CTPOCHUE
aToma yriiepoja (OCHOBHOE H bubnuoreka [IOK
2 BO30YXJIEHHOE COCTOSTHUA). 1 https://m.edsoo.ru/Oce6fd4
BaneHTHBIE BO3MOKHOCTH c
aToMma yriepoja
XuMuyeckas CBsi3b B
OPraHUYEeCKUX COCTUHCHUSX. bubnuoreka [JOK
3 MexaHu3mbl 00pa3oBaHUs 1 https://m.edso0.ru/8d39f5¢
KOBaJICHTHOM CBS3H, 8
CrocoObl pa3pbiBa CBs3EH
Teopus crpoenus bubnuoreka [JOK
4 OPraHUYeCKUX COCIMHEHUHN 1 https://m.edsoo.ru/9e595ch
A. M. Bytneposa 8
5 Bunsl uzomepun: 1 bu6mmoreka [JOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8

CTpYKTYypHas,
MPOCTPAHCTBEHHASI.
OneKkTpoHHBIE YPPEKTH B
MOJIEKYJIaX OPTaHUIECKUX
COCTMHEHU N

https://m.edsoo.ru/b0e616
61

[IpencraBnenue o

KJaccu(ukanuu u bubnuotexa [JOK
6 CHUCTEMATHYECKasI https://m.edsoo.ru/c212dd
nomenkiarypa (IUPAC) 21
OpPraHHYECKUX BEIICCTB
Knaccudukanus peakmuii B Bubmorexa [IOK
7 N https://m.edsoo.ru/ba5706a
OpPraHHYECKON XUMUHU )
bu6mmoreka [IOK
CucreMaTusanus "
8 . https://m.edsoo.ru/87a37ca
000011IeHNE 3HAHUN 110 TEME b
AJIKaHBI: TOMOJIOTHYECKUI
171, ooO11as popMya,
P dopmy. bu6mmoreka [IOK
HOMEHKJIaTypa U U30MEPHSI,
9 https://m.edsoo.ru/25a146
ANIEKTPOHHOE U 36
MIPOCTPAHCTBEHHOE CTPOCHHE —
MOJIEKYI
bubmuoreka [JOK
dusznueckre U XUMHYECKHUE
10 N https://m.edsoo.ru/313771
CBOMCTBA AJIKAHOB
1c
1 Haxoxnenne ankaHoB B bu6mmoreka [JOK

npupoe. CriocoOsl

https://m.edsoo.ru/259b0a



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b

MOJIYYCHHA U IPUMCHCHUC
aJIKaHOB

Hukmoankanbl: o0mas
dbopmMyIia, HOMEHKIIATypa
n30Mepusi, 0COOCHHOCTH

bu6mmoreka [IOK

12 https://m.edso0.ru/156730
CTPOCHUS M XUMHUYCCKHX 0
CBOMCTB, CITOCOOBI -
MOJTyYEHUS U IPUMCHEHUE
Pemenue pacu€THbIx 3ama4
Ha OIpeelicHue
MOJIEKYIISIpHOH (OpMYIIbI
OPraHMYECKOTO BEIIECTBA IO bubmorexa HOK
13 https://m.edsoo.ru/bf84d8e
MacCOBBIM JIOJISIM aTOMOB b
AJIEMEHTOB, BXOISIIUX B €T0
coctas. CucreMaTu3anus u
000011IeHIE 3HAHUN 10 TEME
AJIKEHBI: TOMOJIOTUYECKUI
psn, obmas hopmyna,
HOMEHKJIaTypa, AJIEKTPOHHOE Bu6nuoreka IIOK
14 Y MPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0a
CTPOEHHUE MOJICKYII. le
CrpyKkTypHas U UC-TpaHC-
HM30MEpHsl AIKEHOB
du3nYeCKre U XUMUYECKUE bubmuoreka [JOK
15 cBolicTBa ankeHoB. [IpaBuio https://m.edso0.ru/21069cc
MapKoBHHKOBa d
16 CrniocoObl nostyyeHust u bubnuorexa [IOK



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd

MPUMCHCHUC aJIKCHOB

https://m.edso0.ru/665dcO
58

[Tpaktuyeckas padora Ne |

" bubnuorexa [JOK
o teme "Ilomyuenne
17 https://m.edsoo.ru/0941eed
STUJICHA U U3yYEHHUE €ro 8
CBOMCTB" ¢)
Pemenue pacuérHbix 3amaqy
bu6mmoteka [IOK
Ha oTIpe/ieTIcHue
18 . https://m.edsoo.ru/e9ea992
MOJIEKYIISIpPHOH (OpMYIIbI 1
OpPraHM4eCKOro BeIIECTBA -
AnKaIueHbl: CONPsHKEHHBIE,
M30JIMPOBAHHBIE, bubnuoreka [JOK
19 KYMYJIMPOBaHHBIC. https://m.edso0.ru/04298c
Oco0OeHHOCTH AIEKTPOHHOTO Oa
CTPOCHHS
. bu6moreka [IOK
XuMHYeCKHe CBOMCTBA
20 .. https://m.edso0.ru/e56125
CONPSDKEHHBIX TUCHOB 3
bu6mmoreka [IOK
CriocoObl MoJTy4eHHs U
21 https://m.edsoo.ru/1aa8166
MIPUMEHCHHE aJIKaTUECHOB 0
AJKUHEBL: TOMOJIOTHYECKUHI
171, ooO11as hopMya,
P dopmy, bubmuoreka [JOK
HOMEHKJIATypa, JIEKTPOHHOE
22 https://m.edsoo.ru/68b6cc4

U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIL,
(buznueckue cBoicTBa

c



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c

XUMHYECKHE CBOUCTBA

bubmuoreka [IOK

23 https://m.edso00.ru/23493a
AJIKNHOB
93
KauecTBeHHEbIe peakuu Ha Bubmrorexa HOK
24 ) P https://m.edsoo.ru/7b1c48
TPOWHYIO CBSI3b
da
CnocoOFbl MOJTy4YeHUS U bubmorexa HOK
25 i https://m.edsoo.ru/a6f9ale
MIPUMEHEHHE aJTKUHOB a
Pemenue 3agau: pacu€rsl mo bu6moreka [IOK
26 YpaBHEHUIO XUMUYECKON https://m.edsoo.ru/5db8e5
peakiuu 26
Cucremaruzanus 1
27 .
000011IcHNE 3HAaHHH 10 TEME
ApEHbI: TOMOJIOTUYECKUI
psn, obmas hopmyna,
HOMCHKJIaTypa. bu6mmoreka [IOK
28 DIEKTPOHHOE U https://m.edso0.ru/a92a709
MIPOCTPAHCTBEHHOE CTPOCHHE 4
MOJIEKYJT OEH30J1a U TOJIyoJIa,
ux (pU3HYECKHE CBONCTBA
XuMHYeCKHEe CBOMCTBA Eubmorexa HOK
29 https.//m.edsoo.ru/a44alae
apPCHOB: PEAKIIUHU 3aMECIICHUS 4
XUMHYECKHE CBOMCTBA bu6mmoreka [JOK
30 apEHOB: PEAKIINU https://m.edsoo.ru/a44alae

MPpUCOCIUHCHU S, OKUCIICHUC

4



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4

TOMOJIOTOB O€H3011a

OCO0EHHOCTA XUMUYECKUX

bu6mmoreka [{OK

31 . https://m.edsoo.ru/d5018a
CBOMCTB CTHpOJIA 54
Pemenne pacy€THbIX 3a1a4
e — bubnuotexa [JOK
32 . https://m.edsoo.ru/53461a
MOJIEKYJISIPHOH (pOpMYJIbI 2¢
OPraHu4Y€eCcKOTO BEIIEeCTBA T
CriocoOsl mostyueHust u bubmorera [JOK
33 https://m.edsoo.ru/6f717d0
MIPUMECHCHHE apCHOB 9
I'eHeTHYecKas CBA3b MEKIY
34 pa3IMYHBIMU KJIacCaMu
YTJIEBOA0POJIOB
Pacuétsl no ypaBHeHUSIM
35 XUMHUYECKUX PEAKIIUH.
CucremaTtu3zanus u
0000111eHIE 3HAHUM 10 TEME
36 [Tpupoausriii ra3. [lonytHbie
He(TSAHBIE ra3bl
KamenHnsiit yrosis u bubmorexa LOK
37 https://m.edso0.ru/69b339
MIPOJIYKTHI €0 mepepadoTKu 3b
Hedtb 1 ciocoOsl eé
nepepabotku. [Ipumenenue bubmotera [JOK
38 ) https://m.edso0.ru/21f9de7

MPOIYKTOB IepepaboTKH
HepTH

8



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78

['enernueckas CBsA3b MEXKIY

39 Pa3IMYHBIMU KJIaccaMu
YTIIEBOI0POJIOB
lManorenonpounsBogHbIE
YTJIEBO0POJIOB: bubnuorexa [JOK
40 BJIEKTPOHHOE CTPOCHHUE; https://m.edsoo.ru/82b4d7
peaKkuuu 3aMENCHAS 59
rajoreHa
JeicTBue menouent Ha
TaJIOT CHITPOU3BOTHBIC.
41 BsaumonelictBue
JUTAJIOr€HAIKAaHOB C
MarHvueM U IIMHKOM
CucreMaru3anus u bubnuorexa [JOK
42 0000111eHIE 3HAHUH TIO https://m.edso0.ru/20e89f2
pazneny "YrieBoaopo s 2
KontponpHas padoTa no bubmmorexa [OK
43 ; " https://m.edso0.ru/95c9e29
TeMe ""YTIIEeBOIOPOIbI g
[IpenenbHbIe OJHOATOMHBIE
CIUPTBI: TOMOJIOTHYECKHUI
psia, obmas hopmyina, bu6mmoreka [JOK
44 CTpOEHUE MOJIEKYI, https://m.edsoo.ru/df04c5c
M30MepHsi, HOMEHKIIATYpa, d
KIaccuQuKanus,
(buznueckue cBoicTBa
45 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd

IIPEACIIBHBIX OTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/26ee34f
e

CriocoObI mosTyueHust 1

bu6mmoreka [IOK

46 IIPUMEHEHHE OJHOATOMHBIX https://m.edsoo.ru/484100
CIIUPTOB 000000000
IIpocThie apupsr:
P up bu6moreka [IOK
HOMEHKJIaTypa U U30MEPHs,
47 https://m.edso0.ru/c2c788b
0COOEHHOCTH (PU3NYECKUX U )
XUMHUYECKHNX CBOUCTB -
MHOroaTroMHbI€ CIIMPTHI:
bu6moreka [IOK
STUJICHTIIMKOJb U TIUIEPHUH,
48 https://m.edsoo.ru/ee4d84a
ux (pusnveckue u a
XUMHUYECKUE CBOMCTBA B
CriocoObl MoTy4eHHs U bubnuorexa [JOK
49 MIPUMEHEHHE MHOTOATOMHBIX https://m.edsoo.ru/d12e56
CIIUPTOB 7d
DeHOJI: CTPOCHUE MOJICKYITHI, bubmuorexa [JOK
50 (hM3UYeCcKue CBONCTBA. https://m.edsoo.ru/2ce726f
ToxcuuHOCTH (peHOIIa 8
. bubnuoreka [JOK
XHUMHYECKUE CBONCTBA
51 https://m.edsoo.ru/037ca5f
(dheHona 9
bubmuoreka [JOK
CriocoOsl mosryueHust u
52 https://m.edsoo.ru/c77ddf4
npuMeHeHue (eHoa c
53 IIpakTuyeckas padora Ne 2. bubnuorexa [IOK



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c

Pemenne
AKCIEPUMEHTAJIBHBIX 3a7a4
1o reme "CrupTel U
benomsr"

https://m.edsoo.ru/fd0ced0
9

Cucremarusanus

bu6mmoreka [IOK

54 . https://m.edsoo.ru/1810cb
0000111eHIE 3HAHUM TI0 TEME %
AJBACTHUIBI M KETOHBI:
AJIEKTPOHHOE CTPOCHUE
. bu6moreka [IOK
KapOOHUIILHOU TPYIIIbI;
55 https://m.edsoo.ru/b139bea
TOMOJIOTHYECKHUE PSIJIBI, X
obmas Gopmyna, uzoMepus -
¥ HOMEHKJIaTypa
AJbIIeruIbl ¥ KETOHBI: bubnuorexa [JOK
56 (hm3UYecKue CBONCTBA, https://m.edso0.ru/c88742
peaKIMy TPUCOCTUHEHUS 5c
Peakuyu oxucienus u bubmuorexa [JOK
57 KaueCTBEHHBIC PEAKIINH https://m.edsoo.ru/a393baa
QJIBJICTHJIOB U KETOHOB 9
bu6mmoreka [IOK
CrniocoOblI mosryueHust
58 https://m.edsoo.ru/520d1c
QJIbJICTHJIOB U KETOHOB 51
OIHOOCHOBHBIC MPECIbHBIC
bubmuoreka [JOK
KapOOHOBBIC KHCIIOTHI,
59 https://m.edsoo.ru/fecOb11
0COOEHHOCTH CTPOEHMSI UX 3
MOJIEKYI 3
60 W3oMepus 1 HOMEHKIaTypa bubnuorexa [IOK



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113

KapOOHOBBIX KUCIIOT, HX
¢bu3nveckne CBOKWCTBA

https://m.edsoo.ru/700cc87
b

XUMHYECKHE CBOUCTBA

bu6mmoreka [IOK

61 IIPEACIIBHBIX OTHOOCHOBHBIX https://m.edsoo.ru/40e6e0e
KapOOHOBBIX KHCIIOT 9
Oco6eHHOCTH CBOWCTB
. bu6moreka [IOK
MYpPaBBHHOHN KHCJIOTHI.
62 https://m.edsoo.ru/bb31be
MHuoroo0Opa3ue kapOOHOBBIX 1
KHUCIIOT o
Oco0eHHOCTH CBOWCTB:
HENPeJIeTbHBIX U
apOMaTHYECKHX
KapOOHOBBIX, bubnuoreka [IOK
63 TUKapOOHOBBIX, https://m.edsoo.ru/83a087
THIPOKCUKAPOOHOBBIX 73
kucnot. [IpeacraBurenu
BBICIINX KapOOHOBBIX
KHCJIOT
bu6mmoreka [IOK
[TonsiTHEe 0 MPON3BOAHBIX
64 https://m.edsoo.ru/0d162d
KapOOHOBBIX KHUCIOT od
Crnioco6bl nostyueHust u bubnuorexa [IOK
65 MIPUMEHEHHE KapOOHOBBIX https://m.edso0.ru/7c065c9
KHCJIOT d
CrnoxHbie 3(pupsI:
¢ pv bubmuoreka [JOK
66 TOMOJIOTHUECKUH psifI, oOriast

dbopmyna, n3omepus u

https://m.edsoo.ru/adfffe6d



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d

HOMEHKJIaTypa

duznyeckre 1 XUMHUYIECKHE

bu6mmoreka [{OK

67 . https://m.edsoo.ru/ad6b94
cBoiicTBa 3(pupoB b2
Pemrenne pacu€THbIX 3a1a4:
[0 YPAaBHEHHUIO XUMHUYECKON
68 peaxIuu, Ha oTpe/IelIeHHe
MOJIEKYJIAPHOU (POPMYIIBI
OPraHWYECKOTO BEIIeCTBA
[IpaxTueckas pabora Ne 3.
Pemenne bu6moreka [IOK
69 AKCIIEPUMEHTATBHBIX 337124 https://m.edso00.ru/486671f
no teme "KapGoHoBBIE b
KkucnoThl. CioxHbIe 23QuphI"
Kupsr: ctpoenue, bubnuoreka [IOK
70 (hM3UYECKUEe U XUMHYECKUE https://m.edsoo.ru/a19c5b9
CBOMCTBA (THAPOIIH3) 8
OcoOEHHOCTH CBOWCTB
YKUPOB, COAEPKAIIUX bubnuorexa [JOK
71 OCTaTKH HEIMpPeaeIbHBIX https://m.edso0.ru/b03319
AKUPHBIX KUCIOT. JKupsbI B 22
pupoie
Mpli1a Kak COJIA BBICIIUX
KapOOHOBBIX KHCIIOT, UX bubnuoreka [IOK
72 Morotee aeiictue. [lonsitue https://m.edso0.ru/3c5665

O CHHTETHYECKHX MOFOIIUX
cpenctBax (CMC)

65



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565

I'eneTnueckas cBSI3b
YIJIEBOJOPOJIOB U

bu6mmoreka [{OK

73 N — https://m.edso0.ru/56790c
pOoAcCOoACPIKALLL %
OpraHn4eCKux BCUICCTB
74 Pacuétel no ypaBHEHUAM
XUMHUYECKUX PeaKIHil
CucreMaTuzanys BubmaoTera LIOK
75 060G IICHIE 3HARM [0 TeMe https://m.edsoo.ru/f8eaf2e
B b
OO1as XxapakTepucTuKa
YTJIEBOJIOB U KJIacCHU(DUKAIUs bubmmorexa TTOK
76 JIIEBOJIOB (MOHO-, - 1 https://m.edsoo0.ru/7a9693a
’ 1
TTOJIMCaXapH/Ibl ) B
Monocaxapupl: bubnuoreka [IOK
77 (bm3UYecKue CBOMCTBA U https://m.edsoo.ru/b4bdda
HaxO0JXXJICHUE B MPUPOJIC 2d
[IpuMeHeHue riIroKo3bl, e€
SHAUCHIC B bu6moreka [IOK
78 KUBHCCATEIBHOCTH https://m.edsoo.ru/5e6112
2d
opraHusma o
Jlucaxapuipl: caxaposa,
MaJIbTO3a U JIAKTO3a. bubmnorexa [IOK
79 Haxos1eHie B IbHhome i https://m.edsoo.ru/eb0384e
A pupon 7
MPUMEHEHHE AHCaXapuIoB
[Tonucaxapuapl: cTpoeHHe bubmorexa LIOK
80 https://m.edsoo.ru/72a045

MaKpOMOJICKYJI, (I)I/I3I/I"IeCKI/Ie

08



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508

1 XUMHYECKHE CBOMCTBA,

MIPUMCHCHHE
[TonsiTHE 00 HCKYCCTBEHHBIX bubmorera [JOK
81 4 htps://m.edso0.ru/6216e7
BOJIOKHAX
66
Pemenue pacueTHbIx 3a1a4
Ha OIpeseNeHUe 101 bubnuoreka [JOK
82 BBIXO0/Ia MTPOJIYKTA PEAKIIUN https://m.edsoo.ru/7fde47e
OT TEOPETUYECKH f
BO3MOYHOTO
Cucremaruzanus u bu6moreka [IOK
83 00001IeHNE 3HAHWH 110 https://m.edso0.ru/08d436
pasneny 4c
KonTtponpHas padota no
bu6moreka [IOK
TeMe
84 " https://m.edso0.ru/42c667
Kucnopoaconepxamue 36
OPraHu4ecKue coeMHEHU" —
AMUHBL: KJ1accupuKanus,
CTPOCHHE MOJIEKYJI, 001Iast bubnuorexa [JOK
85 dhopmyna, uzomepusi, https://m.edsoo.ru/efa7e6c
HOMEHKJIaTypa U a
(u3uYecKue CBOMCTBA
. bubnuoreka [JOK
XHUMHYECKUE CBONCTBA
86 https://m.edsoo.ru/1bc5cf8
anudaTuyecKux aMHUHOB 0
87 AHWINH: CTpPOEHUE aHWINHA, bubnuorexa [IOK

0COOEHHOCTU XUMHYECKUX

https://m.edsoo.ru/39cd21f



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1

CBOMCTB aHWJINMHA

1

CriocoObI mosTyueHust 1

bu6mmoreka [{OK

88 pUMEHEHHE AT (aTHIECKIX https://m.edsoo.ru/eal3876
aAMUHOB 3
AMWHOKHUCIIOTBHI:
HOMEHKJIaTypa U U30MEpPUs, bubnuotexa [JOK
89 (du3HYecKue CBOMCTBRA. https://m.edsoo.ru/d1773e
OTenpHBIC MIPEICTABUTEIH 80
0-aMHHOKHCJIOT
XUMHUYECKUE CBOMCTBA
aMUHOKHCIIOT, UX bubmmorexa [IOK
90 OHMOJIOTHYECKOE 3HAUCHHE https://m.edsoo.ru/77df705
aMUHOKHCIIOT. CUHTE3 U a
TUAPOJIU3 ENTHIO0B
benku xak npupoiHbIe bubnuorexa [JOK
91 MTOJIMMEPBI; CTPYKTYPBI https://m.edso0.ru/429e98
0eIIKoB 99
XUMHUYECKUE CBOMCTBA bubmorexa OK
92 https://m.edso0.ru/623730
OCIIKOB
6d
AzoTcoaepxaiue
reTEePOLUKINYECKIE bubnuoreka [JOK
93 coenuHeHus. Hyknennobie https://m.edsoo.ru/521d14
KHCIIOTBI: COCTaB, CTPOCHHE 31
1 OHoJIoTruYecKas poiib
94 IIpakTtuyeckas padora Ne 4. bubmmorexa IOK

https://m.edsoo.ru/8e3c02d



https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1

Pemenue

AKCIIEPUMEHTAJIbHBIX 33124
o Teme "A3oTcoiepKaiire
OpraHuYecKue coeauHeHus"

=

[Ipaktuyeckas padora Ne 5.

Pemenue bu6moreka [IOK

95 IKCMIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/bde3fdf
no TeMe "Pacro3naBanue 6
OpPraHUYECKUX COCTUHEHHI"
KonTposshas pabora no bubnuoreka [JOK

96 TeMe "A3oTcoaepKaniie https://m.edsoo.ru/ce561bc
OPraHU4YeCcKUe COeMHEHU" 7
OcHOBHBIE TIOHATHUST XUMHUH
BBICOKOMOJICKYJISIPHBIX bubnuorexa [JOK

97 COCTMHEHUI M METOJIbI UX https://m.edsoo.ru/7aaé3eb
CHHTE3a —IIOJIMMEPU3ALHS 1 d
MTOJIMKOHACHCAITUS
[Inactmaccel. YTunuzanus u bubmorexa HOK

98 https://m.edsoo.ru/82242e
nepepaboTKa IIacTUKa of
DnacToMephl: HaTypaJbHbIN bubnuoreka [JOK

99 CUHTETUYECKUE KaydyKH. https://m.edso0.ru/246103
Pe3una ec
Bonokna: HatypanbHbIe,
HCKYCCTBEHHBIE, bubmorexa OK

100 https://m.edso0.ru/5963a6

CHUHTCTUYCCKUC. HOJ'II/IMepBI
CIICIUAJIbHOI'O Ha3HAYCHUA

01



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601

[Tpaktuyeckas padora Ne 6.

Pemenue bu6mmoreka [IOK

101 | »sKcHepUMEHTATBHBIX 33724 1 https://m.edsoo.ru/3aebd77
o Teme "Pacno3naBanue a
MJIACTMACC U BOJIOKOH"
O06o00menue u
CHUCTEMaTU3als U3Y4EHHOTO bubnuotexa [JOK

102 | wmarepuana mo teme 1 https://m.edsoo.ru/6a22ble
"BBICOKOMOJIEKYJISIPHBIE 8
coequHenus"

OBIIEE KOJIMYECTBO YACOB 102

[10 ITTPOI'PAMME



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KJIACC

N KosmmmuecTBo yacos DJIeKTPOHHbIE

[

; Jara uu¢poBbIe

n/ | Tema ypoka KourtpoJbHble IIpakTuyeckue
Bceero U3y4eHust o0pa3oBaTe/ibHbIE
n padoThI padoTsbI
pecypchl
bubmmoreka [IOK

Atom. CocTaB aTOMHBIX SITIED.

1 y 1 https://m.eds00.ru/59c112
XuMHUYECKU 3J1eMeHT. M30TOTIbI ce
CrpoeHnue IIeKTpOHHBIX bubnuoreka [IOK

2 000JI0YEK aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/b4d9fff
qucia a
Knaccudukanus xumuaeckux bubnuoreka [IOK

3 3IIEMEHTOB (s-, p-, d-, - 1 https://m.edso0.ru/61294a
SJIEMEHTEHI) f9
Pacnipenenenue 31eKTpOHOB 1O bubmorexa OK

4 P P 1 https://m.edsoo.ru/f5f750f
ATOMHBIM OpPOHUTAIIAM o
DNeKTpOHHBIC KOH(PUTYpAITIH bubnmuoreka [JOK

5 aTOMOB 3JIEMEHTOB B OCHOBHOM M 1 https://m.edso00.ru/8149e8
BO30YKIEHHOM COCTOSIHUU 46
DneKTpOHHbIE KOH(UTyparuu bubnuoreka [JOK

6 HMOHOB. 1 https://m.edsoo.ru/a0764b
DIEeKTPOOTPUIIATEIIEHOCTh 24
[lepuoanueckuii 3aKoH 1 bu6mmoreka [JOK

7 IIepnoaunueckas cucrema 1 https://m.edso0.ru/16957¢c
XUMHUYECKUX d1eMeHToB /1. M. 01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

MenaeneeBa, CBI3b C
COBPEMEHHOU TeOpHEl CTpOeHUs
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS

CBOMCTB XMMHYECKHUX IJICMECHTOB bubmmoreka [{OK

8 1 00pa3yeMbIX UMHU IPOCTHIX U https://m.edso0.ru/f84689
CJIOXHBIX BEIECTB TI0 TPYIIIaM U 27
TIepHoIaM
CucreMaruzamus 1 00001eHne Bubmaotexa IIOK

9 . https://m.edsoo.ru/8fad29
3HAHHUU TI0 TeMe 42
Bunpl xXuMHu4yeckou CBA3H.
MexaHu3mbl 00pa3oBaHUs bubnuoreka [IOK

10 KOBAJICHTHOM CBsi3u. Bogopoanas https://m.edso0.ru/5a8072
CBSI3b. MEXKMOJICKY IS pHBIC af
B3aMOJEHCTBUSA
BaneHTHOCTD 1 BaJIeHTHBIC
BO3MOKHOCTH aTOMOB. CBsI3b bubmuoreka [JOK

11 ANIEKTPOHHOU CTPYKTYPBI https://m.edsoo.ru/3d2ca0
MOJIEKYJI C UX T€OMETPUUYECKUM 93
CTPOCHHEM
[IpeacraBineHuss 0 KOMIUIEKCHBIX bu6mmoreka [JOK

12 COCIMHCHUSX: COCTaB H https://m.edso0.ru/8c66b1
HOMEHKJIaTypa 2a
BemectBa MoJieKyasipHOTO U bubnunoreka [JOK

13 HEMOJIEKYJIIPHOTO CTPOCHHS. https://m.edsoo0.ru/e16763

Tumnsl KPpUCTAITNINYCCKUX

5b



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b

PELIETOK U CBOMCTBA BEILIECTB

[TonATHE O AUCIIEPCHBIX

bubmmoreka [{OK

14 cucremax. [Ipencrasnenue o https://m.edsoo.ru/da2c70
KOJUIOMIHBIX PACTBOPAX ed
HctrHHBIE pacTBOPHI:
HACBIIEHHBIC U HCHACKHIIICHHBIC bubmmorera [JOK
15 ’ https://m.edsoo.ru/e9ccdd
PacTBOPUMOCTb. ad
Kpucramnoruapatsr o
CniocoObI BEIpaXKeHUSI bubmorera [JOK
16 P https://m.edsoo.ru/328e65
KOHIICHTPAIIUU PACTBOPOB 33
Pemenue 3amau ¢
HCTOJIb30BAHUEM MOHATUI bubmuorexa [JOK
17 ""MaccoBas J0J1s1 paCTBOPEHHOTO https://m.edsoo.ru/785e0a
BeniecTBa, "MoJIApHAs b4
KOHIEHTparus"
Knaccudukanus u bubnuoreka [JOK
18 HOMEHKJIaTypa HEOPTaHHYECKHUX https://m.edsoo.ru/bf9e10
BEIIECTB 8d
Cucremaru3zanus u 00001ICHUE bubmorexa HOK
19 . https://m.edsoo.ru/8d2c6a
3HAHUM TIO0 TeMe
3a
KonTtponsHas pabota no temam
"CtpoeHue atoma. bubnunoreka [JOK
20 Ileproauueckuii 3aKoH 1 https://m.edsoo.ru/70a60a

[Iepuonnueckas cucrema
XHMHYECKUX 31eMeHTOB /1. H.

a4



https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4

MemnpeneeBa", "Crpoenue
BemiecTBa. MHOrooOpasue
BemiecTB"

Krnaccudukanus XaMHAYECKUX
peaknuii B HEOPraHU4YECKON 1
OpraHUYECKON XUMHH. 3aKOH

bubmmoreka [{OK

21 COXPaHEHHUSI MacChl BELIECTB; https://m.edso0.ru/6335cd
3aKOH COXPaHECHUA U d2
MIpEBpAICHUs YHEPTUU TIPU
XUMHYECKUAX PEAKIIHSIX
TennoBbie 3¢ eKTh XUMUUECKHX bubnuoreka [IOK
22 peakuuii. Tepmoxumudeckue https://m.edsoo.ru/d1db86
ypaBHEHUS da
Brruucienus mo ypaBHeHUSIM bubmuorexa [JOK
23 XUMUYECKUX PEAKIUN 1 https://m.edsoo0.ru/87b139
TEPMOXUMHUYECKHM YPaBHEHUSIM 54
CKOpOCTh XMMUUYECKOH peakiivi,
24 e€ 3aBUCUMOCTb OT Pa3IMYHbIX
¢dakropoB. Katanus u
KaTaJau3aToOphI
o5 ['oMoreHHbIe U reTeporeHHbIC
peaxkiuu
[IpakTuueckas pabora Ne 1 mo
" bu6mmoreka [JOK
TeMe "BrnusHue pa3znnuHbIX
26 https://m.edsoo.ru/1facal

(hakTOpOB Ha CKOPOCTH
XUMUYECKOH peakuuu"

di



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1

OO6patumsbie U HEOOpaTUMBIE

bu6mmoreka [{OK

27 peakuu. XuMUYECKOe https://m.edsoo.ru/30952f
paBHOBECHE 9b
[Ipaktuyeckas padora Ne 2 o
Teme "BrusHue pa3inuHbIX bubmorera [JOK

28 P https://m.edsoo.ru/3bf34e
(akTOpOB Ha MOJIOKEHHUE 17
XMMHMUYECKOTO paBHOBecHs" T
DNEeKTPOTUTHIECKAs
nuccoranus. CHILHEIE U bubmmorexa [IOK

29 ] https://m.edsoo.ru/5f766b
ciabbie 25eKTpoauThl. CTeTeHb dof
JIACCOTAAIN o
HNonHoe nponu3BeieHNe BOIbI.
Cpena BOOHBIX PACTBOPOB bubmorexa LOK

30 P . p poB. https://m.edsoo.ru/3966ca
Bonopoausiit nokazarens (pH) 39
pacTtBopa o
I'maponus coneid. Peakmumy, bubnuoreka [IOK

31 MPOTEKAIOIIHNE B paCTBOPax https://m.edsoo.ru/09d5a9
3IEKTPOJIHTOB bd
[Tpaktruueckas pabota Ne 3 o bubnuoreka [JOK

32 TeMe "XHUMHYECKHE PEeaKIuu B https://m.edsoo.ru/2e3dae
pacTBopax dIEKTPOJUTOB" b0
OxkucnuTensHo-

bubnuoreka [JOK

BOCCTaHOBUTEJIbHBIC PEAKITHH.

33 N https://m.edso00.ru/562260
Baxxueiire okuciauTean u 60
BOCCTaHOBUTEIH =

34 MeTo1 3IeKTPOHHOTO bubnuoreka [IOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060

(371€eKTOHHO-MOHHOT0) Oananca

https://m.edsoo.ru/fb6913
87

DNEKTPOIN3 PACTBOPOB U

bu6mmoreka [{OK

35 https://m.edso0.ru/93fb97
pacIuIaBoOB BEIIECTB "
Pemienue 3ama4 pa3aunyHbIX bubmorera [JOK
36 P https://m.edsoo.ru/5a859d
THIIOB
16
Pemienne 3ama4 pa3anyHbIX bubmorera [JOK
37 AP https://m.edsoo.ru/5afa26
THIIOB
5d
CucreMaru3anus 1 0000IeHne bu6moreka [IOK
38 3HAHWUH MO TeMme " XUMHUUECKue https://m.edsoo.ru/c161eb
peakuun" 85
bu6mmoreka [IOK
KonTtponbHas padoTa o teme
39 " " https://m.edsoo.ru/a8a0a9
XUMUYECKUE PEaKIun 30
[TonoxeHne HEMETAILJIOB B
[Tepuoanueckoit cucreme
XUMHYECKUX anemeHnToB Jl. W. bubnuoreka [JOK
40 MenpeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dc
CTPOCHHMS X aTOMOB. ad
dusnyeckue CBONCTBA
HEMETAJLIOB
AnnoTpomnus HeMeTayuIoB (Ha bubnuoreka [IOK
41 MpuMepe KUCIopoaa, Cephl, https://m.edsoo.ru/ef92c9

docdopa u yraepona)

1c



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c

Bonopona: nosyuenue,

bu6mmoreka [{OK

42 (bu3HUeCKre U XUMUICCKHEC https.//m.edso00.ru/0aa8f6
cBoiicTBa. ['mapuabl 13
l'anorensl: HaXOXJICHUE B
MIPUPO/IE, COCOOBI MOTYUYCHUS, bubmorera [JOK
43 https://m.edsoo.ru/4e2237
(du3HYeCKre U XUMUICCKHE o5
CBO¥CTBa
l"anorenoBoAOpPOBI.
BaskHeiie bubmmoreka [{OK
44 https://m.edsoo.ru/6b3255
KHCIIOPOJICOIepKAIINe o6
COCJIMHEHUS TAJIOTCHOB
JIaGoparopHsble u
MIPOMBIIIJICHHBIE CITOCOOBI bubnuoreka [IOK
45 MOJTy4YCHUS TAIIOTCHOB. https://m.edso0.ru/6971ac
[IpyMeHeHNE TaIOTEHOB U UX a4
COECOUHEHUN
[TpakTrueckas padota Ne 4. bubnuoreka [JOK
46 Pemenne skcniepuMeHTAIBHBIX https://m.edsoo.ru/8b26fe
3aga4 no teme "I"ajorexsr"” cd
Kucnopona: naboparopusie u
MIPOMBIIIIJICHHBIE CTIOCOOBI bubnnoreka [JOK
47 nostyueHusi, GuznuecKue u https://m.edsoo.ru/c8abc3
XUMHUUYecKue cBorcTBa. O30H. 6a
[IpumeHeHne KUCIopoia U 030Ha
bu6mmoreka [JOK
48 Oxkcupl ¥ NEPOKCUABI https://m.edso0.ru/5¢8816
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https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
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https://m.edsoo.ru/6971aca4
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https://m.edsoo.ru/8b26fecd
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https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0

Pemrenne 3ana4d pa3nuyHbIX

bu6mmoreka [{OK

49 https://m.edsoo.ru/2b6d8b
THUIIOB
4b
Cepa: HaxOKJE€HUE B IPUPOJIE,
CH(I))CO6I)I MOJIYIEHUS o bubnmorexa LOK
50 v ’ https://m.edsoo.ru/46afae
(du3HYeCKre U XUMUICCKHE 16
CBOIiCTBa 16
bubmmoreka [{OK
o1 CepoBoaopoa, cyabduabt https://m.edsoo.ru/7c8759
99
Kucnoponconepxanme bubmuorexa [JOK
52 coequHeHUS cepbl. OCOOEHHOCTH https://m.edsoo.ru/8cfa25
CBOMCTB CEPHOM KUCIIOTHI 48
[TpakTruueckast pabota Ne 5.
Pemrenne sxcrnepuMeHTAILHBIX bubmorexa LOK
53 "p ) https://m.edsoo.ru/0afb05
3aga4 no teme "Cepa u eé o4
coequueHus" o
A30T: Hax0KJIEHHE B IPUPOJE,
CIIOCOOBI MOJTYUEHUS o Eubmrorexa HOK
54 v ’ https://m.edsoo.ru/badd22
(bU3UYEeCKUEe U XUMHUYECKUE e5
CBOMCTBAa. AMMUaK, HUTPHUIbI -
Kucnoponaconepxaiue bubnunoreka [JOK
55 coequHenus azora. OcoOeHHOCTH https://m.edsoo.ru/e2965a
CBOMCTB a30THOM KHUCJIOTEI fe
IIpumenenue a3orta u ero bubnuoreka [IOK
56 coeIMHEHUN. A30THBIE https://m.edso00.ru/129f50

ynoOpeHus

59



https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
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https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059

docdop: HAXOKICHHE B
MPUPO/IE, COCOOBI MOTYUYCHUS,

bubmmoreka [{OK

o7 https://m.edsoo.ru/9a6b43
(bu3HUYECKrEe U XUMUICCKHEC oc
cBoiictBa. Pochuast u pochun _
Oxcunst hocdopa, bubnmoreka [JOK
58 dhocdhopcoepkaiimre KUCIOTHI. https://m.edsoo.ru/c7a2d4
Comu hochopHON KUCIOTHI 29
[Ipumenenne pocdopa u ero bubnuorexa [JOK
59 coenuHeHui. DocdopHbIe https://m.edsoo.ru/a21807
yI0OpEHUs! 0Oa
[IpakTueckas padora Ne 6.
bu6moreka [IOK
Pemenue skcriepuMeHTATbHBIX
60 https://m.edsoo.ru/8175ac
3amau o Teme "Azot u pochop u af
HUX coequHeHus" o
VYraepoa: HaXOXKIEHHUE B
MIPUPOJIE, ALTOTPOITHBIC bubnuoreka [IOK
61 Mo upuKanuu; GU3ndecKue u https://m.edsoo.ru/1eb19f
XUMUYECKHE CBOWCTBA, 9e
MpUMEHEHHE
Oxkcun yraepona(Il), oxenn bubnuoreka [JOK
62 yraepoaa(IV), yronpHas kucnora https://m.edsoo.ru/dba58a
" €€ coln df
Perienue 3a1a4 pa3innyHbIX bubmorexa HOK
63 P https://m.edso0.ru/6029b6
TUTIOB
09
bub OK
64 Kpemuuii: HaxoxaeHUE B nommorexa L

https://m.edsoo.ru/143558



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab

MIPUPOJIe, CIOCOOBI TIOTYICHHUS, ab
(1)I/I3I/I‘ICCKI/IG U XUMHUYCCKHUEC
CBOICTBA
Oxkcun kpemuus(1V), bubmorexa HOK
65 https://m.edsoo.ru/3170e7
KpEMHHEBas KUCJIO0TA, CUJIMKAThL bl
bubmmoreka [IOK
IIpnMeHeHne KpeMHHS U eTo https://m.edsoo.ru/393cda
66 coennuennii. CTeKIo, ero c0
MOJTy4€HHE, BUJIBI CTEKJIA https://m.edso0.ru/5823ce
fb
bu6moreka [IOK
Pemenue 3aga4 pa3znmyHbIX
67 https://m.edsoo.ru/b624f8
THTIOB
01
CucreMaruzanys 1 00o01eHne Bubmaorexa IIOK
68 . " " https://m.edsoo.ru/6e864d
3HaHu# 1o TeMe "Hemerasmbl b5
bu6mmoreka [JOK
KonTtponsHas paboTa o teme
69 " " https://m.edsoo.ru/d0484c
Hemeramis
76
AHanusz pe3ynbTaToB bubnuoreka [IOK
70 KOHTPOJIBHOW PabOTHI, https://m.edsoo.ru/2b7e95
KOPPEKIIUS OITHO0K 10
[TonoxeHne MeTalJIoB B
. bu6mmoreka [JOK
IIepuoanueckoii cucreme
71 https://m.edsoo.ru/9839c1

XUMHYECKHX JJIIEMEHTOB.
OCcoOeHHOCTH CTPOEHUS

6¢



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c

AJIEKTPOHHBIX 000JIOUEK aTOMOB
METaJJIOB

OOmue puznyecKkue CBOMCTBA bubnuorexa [JOK
72 MetaioB. [Ipumenenue https://m.edsoo.ru/51dac9
METAJUIOB B OBITY M TEXHUKE d3
bubmmoreka [IOK
Crnasel MetasuioB. Koppozust
73 https://m.edso0.ru/42b872
METaJJIOB
e3
bu6moreka [IOK
Pemenue 3aga4 pa3nmyHbIX
74 https://m.edsoo.ru/e3de37
THTIOB
b6
DIJIEKTPOXUMUYECKHI P Bbubmmoreka ITOK
75 HarnpspKeHui MetaiioB. OOmue https://m.edsoo.ru/94eb37
CrocoOBI TIOJTyYEHUS] METAILJIOB 7a
OO6mrast xapakTepucTuKa
MeTauioB [A-rpynmnsl
[Tepuoanueckoit cucTeMsl
. bu6mmoreka [JOK
XUMHYECKUX 37eMeHTOB. Hatpuii
76 . https://m.edsoo.ru/e12c26
U KaJuil: mojxy4eHue, b3
¢buznyeckue 1 XuMu4ecKue T
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCIUHEHHMA
OO01as xapakTepucTuKa
MetauioB [IA-rpymnmbl bubanoreka IIOK
77 Ileproguueckoi CUCTEMBI https://m.edsoo.ru/7c3e49

XUMHUUYECKUX DIIEMEHTOB.
Maruuii ¥ KaJIbLIUM: MIOJy4YEHHUE,

c0



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0

(buzHUYecCKre U XUMUYIECCKHE
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCTMHEHUH

JKEcTKOCTH BOABI M CIIOCOOEI €6

bubmmoreka [{OK

78 https://m.edsoo.ru/c74bfa
YCTpaHEHUS
e9
AJIOMUHHI: TIOJTy4eHue, bubnuorexa [JOK
79 (bu3HYecKue U XUMHUYECKUE https://m.edsoo.ru/0e79b2
CBOICTBA, TPUMEHEHUE 66
AmpoTepHbIe cBOWCTBA OKCHIA U
bu6moreka [IOK
TUAPOKCH/IA aTFOMHIHHS,
80 https://m.edsoo.ru/5d12d3
TUAPOKCOKOMILUICKCHI aTFOMUHUS, 18
HUX IPUMEHEHUE T
81 Pemenue 3agau pa3nmyHbIX
TUIIOB
[TpakTruueckast pabota Ne 7.
bu6mmoreka [JOK
Pemenue skcriepuMeHTaNIbHBIX
82 h https://m.edsoo.ru/27adaf
3aja4 1o Teme "Mertasuibl 43
rJ1aBHBIX oArpynm' _
OO1as XxapakTepucTuKa
METaJJIOB TOOOYHBIX HOATPYIII bubnuoreka [JOK
83 (b-rpymnmn) [Nepuoanueckoit https://m.edso0.ru/610d74
CUCTEMbl XUMHUYECKUX 31
3JIEMEHTOB
du3nuecKkrue 1 XMuMUUYECKHE bubmotera [JOK
84 https://m.edsoo.ru/9911be

CBOMCTBA XpoMa 1 €ro

3
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https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
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https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3

COCHHHCHHﬁ, HUX IPUMCHCHUC

Baxueiine coeiMHEHUS bubmmoreka [{OK
85 Mmapranna. [lepmanranar xamus, https://m.edso0.ru/039d69
€r0 OKUCJINTEIbHBIE CBOMCTBA c8
du3NYECKUEe U XUMUICCKHE
. bubmmoreka [IOK
CBOMCTBA KeJIe3a U ero
86 . https://m.edso0.ru/1b7f87
coenuHenui. [lomyuenue n a1
MIPUMEHEHHE CIUIABOB XKeye3a o
DOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
87 CBOMCTBA MEIH U €€ COETMHEHNI, https://m.edsoo.ru/2bc0f9
WX PUMCHEHHE o4
du3nYeCKUe U XUMHUICCKHE
CBOMCTBA IIMHKA 1 €T0 bubmorexa HOK
88 . https://m.edsoo.ru/b1f2be
COCTMHCHUH, NX TPUMEHEHHE. al
' apoKCOKOMITIEKCHI IIMHKA T
[TpakTruueckast padota Ne 8.
bu6mmoreka [JOK
Pemenne sxcniepuMeHTAIBHBIX
89 h https://m.edsoo.ru/a6e352
3a1a4 1o Teme "MeTasuibl e
MOOOYHBIX MOATPYII" o
Pemrenue 3aga4u pa3nmuyaHbIX bubmorexa HOK
90 P https://m.edsoo.ru/ag8h83d
THIIOB
83
O06o001IeHre U cucTeMaTU3aIus bubnuoreka [JOK
91 U3Y4YEHHOI0 MaTepuaa 1o TemMe https://m.edsoo.ru/e91fe9
"Meramibr" 75
92 KonTtponpHas paboTa o Teme bubnuoreka [IOK
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"Merasuter"

https://m.edsoo.ru/83f63e
a3

AHanu3s pe3ynbTaToB

bubmmoreka [{OK

93 KOHTPOJBHOU paboTHI, https://m.edsoo.ru/9ebff2f
KOPPEKLHS OIIUO0K d
Ponp xumun B o0ecrieueHun
YCTOMYHMBOTO pPa3BUTHUSA bubnnorexa [JOK

94 gyenmoBedecTna. [loHsaTue o https://m.edsoo.ru/080fel
HayYHBIX METOJIaX UCCIICIOBAHUS fo
BEIIECTB
Hayunble mpuHIUIIBL
OpraHu3aIui XUMHYECKOTO bubnuoreka [IOK

95 npon3BoicTBa. [IpoMbITIICHHBIC https://m.edsoo.ru/2e45a4
CIoCOOBI MOJTYyYEHUS BaXKHEHIIINX af
BEIIIECTB
XHUMUYECKOE 3arpsi3HEHUE bubmuorexa [JOK

96 OKpYXaIoIel Cpeibl U ero https://m.edsoo.ru/9f11bf
MOCJIEICTBUS 51
XUMHS ¥ 3I0POBbE YEIOBEKA. bubmorexa HOK

97 https://m.edsoo.ru/a65527
JlexapcTBEeHHBIE CpE/ICTBA 1
Xumus nuiy. Posibs xumuu B bubnuoreka [JOK

98 00ecIeUYeHUH MMUIIEeBOM https://m.edsoo.ru/1f7b5b
0e30MacHOCTH d2
Kocmernueckue u bu6mmoreka [JOK

99 napgroMepHbIe CpesICTBa. https://m.edsoo.ru/da42d5

briToBag xumus

a9
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XuUMHUs B CTPOUTEIIBLCTBE.

bu6mmoreka [{OK

100 | Baxnelnme CTPOUTEIBHBIC U 1 https://m.edsoo.ru/61e690
KOHCTPYKIITMOHHBIC MaTepUAIIbI 03
XUMHMS B CEITbCKOM XO3SIMCTBE. bubmmoreka [{OK

101 | Opranuyeckue U MUHEPATBHBIC 1 https://m.edsoo.ru/fd3958
yno0penus 7d
Cucremaru3zanus 1 00001IeHNE bubmorexa HOK

102 . 1 m 1 https://m.edsoo.ru/db979c
3HAHWH TI0 TeMe

70
OBIIEE KOJIJMYECTBO YACOB I1O 102

[TPOI'PAMME
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