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MOACHHUTEJBHAA 3AITMCKA

Paouas mporpaMma mo XHMHH Ha YPOBHE CPEIHEr0 OOIIEro oOpa3oBaHHA
paspaboTaHa Ha ocHOBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpasoeanun B Poccuiickol ®enepanuny», TpeOoBaHHH K pe3ynbTaTaM OCBOCHHA
(denepanbHOI 00pazoBaTeNbHOM IPOTpaMMBI CPEeAHETO o0mero
obpazoBanua{ @OII COO), npeacTaBneHHBIX B DeacpanbHOM roCyJapcTBEHHOM
obpaszoBarencHOM cTangapre COO, ¢ yuéroMm KoHuenuuu npenosaBaHHs
yq9eOHOro mpeaMera «XHUMHUA» B 0Opa30BaTeNIbHBIX OpraHu3auusx PoccHitckoit
decpepauuy, peANH3YIOLIMX OCHOBHBIE 00pa3oBaTeNIbHBIC TPOTPAMMBI, |
OCHOBHBIX TIOJNIOKCHHH «CTparerud pa3BUTHA BOCHHTAHUS B POCCHHCKOM
®enepaunn Ha nepuoa ao 2025 roxa» (Pacmopsxkenue [Ipasurenscrsa PO ot
29.05. 2015 Ne 996 - p.).

XuMHd Ha YpOBHE YIIYONEHHOTO HM3YYECHUSA 3aHHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAYy4YHOro oOpasoBanHMs yuammxes 10-11  kmaccos.
H3yuenne mpeaMeTa, peamudyeMoe B YCIOBUAX  Au((EpEeHUHPOBAHHOIO,
npopwibHOro o0ydeHudA, NpH3BaHO ofecneynuTs 00Ie0Opa3oBaTEIBHYI0 H
OOIIEKYNBTYPHYIO MOATOTOBKY BBIMYCKHUKOB IMMIKOJBI, HECOOXOAMMYIO i
aJanTauud UX K OBICTPO MEHAIOMIKUMCS YCTOBHUAM JKU3HU B COLIMYME, a TAKKe AJIs
MPOAODKEHHA OOy4YeHHA B OpraHw3auuax mnpodeccnoHaibHOTO 00pa3oBaHus, B
KOTOPBIX XUMUS ABIAETCS OAHOM U3 MPHOPUTETHBIX JUCLUIIIUH,

B nporpamMe Mo XUMHM HA3HAYEHHE MpeAMETa «XHUMHUSL» MOJIYYaeT
MOAPOOHYK)  HMHTEPNpEeTalld B  COOTBETCTBUM ¢  OCHOBOIMOJAraroLIUMH
nonoxeHusMH ®I'OC COO o B3auMOOOYCIOBIEHHOCTH NENeH, COAEpKaHM4,
pe3yasTaToB 00y4YeHHs M TpeOoBaHHMN K YPOBHIO TNOATOTOBKU BBIMYCKHUKOB.
CBUOETENECTBOM TOMY ABISIOTCA CICAYIOUIME BBHITIOMHACMBIC MPOrPaMMOIi M0
XUMHUH QPYHKLIHH:

o WHGPOPMALMOHHO-METOAUYECKAs, pealH3alus KOTOpoil obecneynBaeTt
NONYYCHHUE MNPCACTABICHUA O LENAX, COAepKaHWH, OOmeH CcTpaTeruu
00y4eHNs, BOCTIUTAHNS U Pa3BUTHs OOYUYAOIUXCA CPEACTBAMH MPEIMETA,
M3y4aeMOTO B paMKaX KOHKPETHOTO Mpoduns;

¢ OpPraHU3aIMOHHO-TUTAHUPYIOINAS, KOTOpas NpeayCcMaTpUBaAET
OMpE/ECHUE. TMPHHIUIOB CTPYKTYPUPOBAHHUA H TOCTIEA0BATCIBHOCTH
U3y4yeHUs y4yeOHOro MarepHana, KOJMYECTBEHHBIX H KAYECTBEHHBIX €10
XAPAKTEPUCTHK, MOAXOAOB K (POPMHUPOBAHHIO COACPKATENIBHON OCHOBBI
KOHTPONSA M OIEHKH OOpa3oBAaTENbHBIX NOCTIDKEHUIT OOYyYalIMXCad B
paMKax HTOTOBOHW arrecTauMd B (POpME €AMHOIO TOCYJAPCTBEHHOTO
SK3aMEHA [0 XUMHH.

[Iporpamma amsi yriyOIEHHOTO H3YYCHHUS XUMUH:



¢ VYCTAQHABIMBACT MHBAPUAHTHOE MPEAMETHOE COAEPKAHHUE, O0A3aTEIBHOE
NI U3YYEHHS B paMKax OTACIBHBIX MNpoduicii, npeaycMaTpHBacT
paclpeAcieHHe W CTPYKTYPUPOBAHHE €ro MO KJaccaM, OCHOBHEIM
COAEPKATENBHBIM JINHUAM/pa3aeniaM Kypca,

¢ JAéT MPUMEPHOE pPacHpeAcSCHHE YYEOHOTO BPEMEHH, PEKOMEHIAYEMOTO
IJIA M3YUCHUS OTACIBHBIX TEM;

o TpeAsiaracT TPUMEPHYIO TOCNEAOBATENBHOCTh H3yUeHMs yueOHOro
MaTepHaia ¢ y4éTOM JIOTUKH TOCTPOSHHS Kypca, BHYTPUIIPEAMETHBIX H
MEKITPEAMETHBIX CBA3ZCH

o Ja&T MECTOAMYECKYIO MHTEPIPETALUIO LENCH U 3a4a4 H3YUCHHUS MpeaMeTa
Ha YIIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX [IPUOPHTETOBR B CUCTEME
cpenHero o0niero o0pa3soBaHUd, COACPXKATEIBHOH XapaKTePUCTUKU
TUIAHHPYEMBIX PE3YJIbTAaTOB OCBOSHHSA OCHOBHOI  00pa3oBaTenbHOH
OporpaMMel  CcpeaHero  odumero  o0pa3oBaHus  (JIMYHOCTHBIX,
METANPEAMETHBIX, TNPCAMETHBIX), & Takke ¢ YYETOM OCHOBHBIX BHIOB
yueOHO-TIO3HABATENIbHBIX ~ ACHCTBHI  OOYYalomEerocs IO  OCBOCHHIO
COICPIKaHUA TIPEeaMETa.

[Io BCeM Ha3BaHHBIM TMO3WLMAM B MPOTPAMME IO XUMHH TPEAYCMOTPEHA
MPEEMCTBEHHOCTh ¢ OOYyYEHHEM XWMHMH Ha YPOBHE OCHOBHOIMO 0OLIETO
o0Opa3oBaHHid. 3a TpeleslaMdH  YCTAHOBIECHHOH TMporpaMMoil 1Mo  XHMHH
00s13aTeNbHOM (MHBAPUAHTHOI) COCTABIAIONICH COACP)KaHUS YUEOHOIrO NMpeaMeTa
«XUMHS» OCTASTCs BO3MOXKHOCTE BHIOOpPA €r0 BApHATHBHOH COCTABIIAIOLIEH,
KOTOpass JOJKHA OMPEACHATHECS B COOTBETCTBHM ¢ HAMPABJICHHEM KOHKPETHOIO
npoguis 00y4eHus.

B CcOOTBEeTCTBMH ¢ KOHUENTYaTbHBIMH moJovkeHuAMH PI'OC COO o
HA3HAUCHUHM TpeAMETOB 0a30BOT0 H  yrIyONEHHOTO YPOBHEH B CHCTEME
oupdepeHIUPOBAHHOIO OO0YUYCHHS HA YPOBHE cpeaHero obmiero obpazoBaHuWA
XUMHUA HA YPOBHE YMIYONEHHOIO U3YYCHWS HAMPaBICH HA PCAM3ALHUIO
MPEEMCTBEHHOCTH € MOCIHEAYIOIIUM  3TanoM  TOJYYEHHs  XHMHYECKOTO
o0pa3oBaHHsd B paMKaX H3YYEHUS COCLUANBHBIX €CTECTBEHHO-HAYYHBIX U
XMMHYECKUX JUCIHIUIMH B BY3aX M OPraHU3alUAX CPEAHETO NPOodheCCHOHATBHOIO
oOpazoBaHusa. B 3Toii CBA3M H3yUYCHHE TpeaAMeTa «XHMHS» OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha  pPAaclIMpEeHUE M yrAyONeHHE TEOPETHYECKOH H
MPAKTHYECCKON MOArOTOBKH 00yYaromuxcs, BEIOPABIINX OMPEASNEHHBIN MPOodnib
O0yYEHHs, B TOM YHCJIE ¢ NEPCHSKTHRBOMN MOCHEAYIOLIETO MOJYUYECHUS XUMHUECKOTO
o0pa3zoBaHus B OpraHM3anusax mpodeccuonansHoro odpazopanusa. Hapsaay ¢ 3TuM,
B cBere TpeboBanmii OI'OC COO k IIaHUPYEMBIM PE3YyJIbTaTaM OCBOCHHS
dbeaepanpHOii  00pa30BaTEIBHON MPOTpaMMBL  cpeaHero o0mero o0pa3oBaHHS
H3YyUCHHE TIpeaMeTa «XHMHS» OPHCHTHPOBAHO TAaKkKe HA peIIeHHe 3a7ady



BOCIIMTAHHUS U COLMAIBHOTO PasBUTHA OOYYArOMIMXCA, Ha (POPMUPOBAHUE YV HHX
OOINEHHTEIIEKTYATbHBIX YMEHHH, YMEHHH palldOHANU3AlMKd yUYeOHOro TpyAa M
O0OOLIEHHBIX  CMOCOOOB  ACATENBHOCTH, HMEIOMUX  MEXIUCHHIUTHHAPHBIMA,
HAJANPEeIMETHEIN XapakTep.

CoCTaBNANMME TIpeaMeTa « XUMHA» HA YPOBHE YINYONEHHOTO U3YUCHHS
ABIAKOTCA YIUIYOJNIEHHBIE Kypebl — «Opranumdeckad XuMus» W «OO0mwas u
HeOpraHu4yeckas Xumuss». [Ipy onpeaeneHuy NoAXOoA0B K 0TOOPY H CTPYKTYPHO#
OpraHu3alMMu COACPXKAHHA STHX KYpPCOB B NPOrpaMMe MO XHMHH 34 OCHOBY
npuHATEl MonoxkeHuss PI'OC COO o pasmmuusax 0a30BOr0 M yHIyOIEHHOTO
VPOBHEH W3YUYCHUA MIPEAMETA.

OcHOBY coaepxkaHud KypcoB «OpraHunyeckas xumus» H «O0mas u
HEOpPraHU4yecKkass XHUMHUS» COCTABJIAET COBOKYMHOCTBH TPEAMETHBIX 3HAHUH U
YMEHMIA, OTHOCAIMXCA K 0a30BOMY YPOBHIO M3y4eHHs MpeaMeETa. JTa CHCTEMA
3HaHUH [MOJIYYaeT ONPEACTEHHOE TEOPETHUYECKOE MAOMNONHEHHUE, TMO3BOJAOLICE
OCO3HAHHO OCBOMTH CYWICCTBEHHO Oonbiinii  00BEM  aKTOJIOTHUECKOTO
marepuana. Tak, Ha yrnyONéHHOM YPOBHE HM3YUCHHA TNpeaMmera odecredeHa
BO3MOXKHOCTb 3HAYWUTEIIBHOTO YBENHUYCHUS OO0BEMA 3HAHWUI O XHMHUYECKUX
3JIEMEHTAX W CBOHCTBAX MX COCAMHCHHH HA OCHOBE PACIUHPEHHUS W YINyOIeHus
MPEACTABICHUI O CTPOCHHM BELISCTBA, XHMUYECKON CBA3M M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKIMH, pACCMATPUBAECMBIX ¢ TOUKH 3PSHHS XUMHYECKOH KHMHETHKH
U TepMoauHaMuKd. H3yuenwe nepuoauueckoro 3akoHa M [lepuoandeckoi
CHCTEMBl ~ XHMHUYECKMX  JJIEMEHTOB  OasupyeTcds  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHMYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XHMHYECKas CBs3b
OOBACHAETCA ¢ TOUKH 3PEHHS SHEPTETUYECKUX H3MEHEHUI Npu €€ o0pa3oBaHuy U
Pa3pyLICHUH, & TAKKE ¢ TOYKH 3PCHHUA MEXaHU3MOB e€¢ oOpasoBanud. HM3yucHue
TAMOB  peakuuit  gomonHserca  HOpMHpOBAHMEM  NIPEACTaBICHHH 00
3NEKTPOXUMUYECKHX MPOLECCAX U AIIEKTPONIH3E PACIUIABOB U PACTBOPOB BELLECTB.
B xypce opraHn4eckoif XHMHH MPH PACCMOTPEHHN PEAKUMOHHON CIOCOOHOCTH
COEIMHEHUH yaensaeTcs 0co00e¢ BHUMAHHE BOIIPOCAM 00 BJIEKTPOHHBIX 3(deKTax,
O B3aUMHOM BJIMSAHUH aTOMOB B MOJIEKYJIaX U MEXAaHU3MAaX PEaKLUii.

Oco0oe 3HAYeHHEe HMMEET TO, YTO Ha COAEPKAHHE KYpPCOB XHUMHH
yrIyONEHHOTO YPOBHSA M3YYEHHUS /sl KJIACCOB ONPEACNEHHOTO MTPOQUS (IJIABHBIM
o0pa3soM Ha HUX CTPYKTYPY H Xapakrep JOMOJHEHHH K OOWEeH cucreMe
MPEAMETHBIX 3HAHHI) OKA3BIBAIOT BIIHSIHUE CMEXKHBIC TIpEAMETHL. Tak, HarmpuMep,
B COAEPKAHUM MpeaMeTa U KIacCOB XMMHKO-(U3HYECKOro mpodunsa Goneinoe
3Ha4eHue OyIyT HMETh 3JIEMEHTH y4eOHOro marepuana mo odweh xuMmuu. [Ipu
H3YYCHUHM TpeIMeTa B JAHHOM Clyyae akMeHT OyAer caenaH Ha OOMIHOCTD
METOAOB MO3HAHMS, OOIHOCTE 3aKOHOB M TCOPHii B XUMHHM U B (H3HKE. aTOMHO-
MOJIEKYJIApHAA Teopusi (MOJNEKyJApHas Teopua B (U3HKe), 3aKOHBI COXPAHCHHS



MacChl M DHEPruM, 3aKOHBl TEPMOJUHAMMKH, NIEKTPOIH3a, MPEACTABICHHUS O
CTPOEHHH BEILIECTB H APYToe.

B T0O e BpeMs B COISpKaHUU IMpeaMeTa ANd  KIacCOB  XHUMHKO-
Ouonoruyeckoro mpoguiis OONBINNK yAENBHBIH BeC OyAET UMETh OpraHHYECKasd
xuMugd. B 3TOM cnydae mpemocTaBnseTcd  BO3MOXHOCTE And  Oonee
OOCTOATENBHOTO  PACCMOTPEHHUA XMMMYECKOM  OPraHu3auiy  KICTKH — Kak
OHOJIOTHYECKON CUCTEMBI, B COCTaB KOTOPOH BXOOAT, K TIPHMEPY, TAKHE
CTPYKTYPHBIC KOMITOHCHTHI, KaK JIMOHABI, OCITKH, YIJIEBOABI, HYKICHHOBBIE
KHCIOTBl U Apyrue. [Ipu 5TOM 3HAHUA O COCTaBE M CBOWCTBAX IMPECACTABUTENCH
OCHOBHBIX KJIACCOB OPraHHYE€CKHUX BELIECTB CIIY)KAT OCHOBOM Ui H3yYCHHS
CYIIHOCTH IIPOLECCOB (POTOCHHTE3A, BIXaHUS, MULICBAPEHHA.

B mnaHe QopMUpOBaHMA OCHOB HAyYHOrO MHPOBO33PEHHS, OCBOCHUS
OOIIEHAYYHBIX METOI0OB MTO3HAHUS H OIBITA MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX
3HaHWH HM3y4YeHHE TpeaMeTa «XUMHUSA» Ha YIIyOJEHHOM YPOBHE OCHOBAHO HA
MEKIIPEIMETHBIX CBA3AX ¢ yUeOHBIMU TIPEAMETaMH.

[Ipu wn3ydenuu y4deOHOTO mpeamMera «XUMHUA» HA YIIIyONEHHOM YpPOBHE
TAKXKE, KaK Ha YPOBHE OCHOBHOIO M cpeAHero odmero obpasoanus (Ha 6a30BoM
YPOBHE), 3a1aueii NMEPBOCTEMEHHON 3HAYUMOCTH ABNACTCS (POPMHPOBAHHE OCHOB
HAyKd XHMHW Kak oOOJIaCTH COBPEMEHHOIO €CTECTBO3HAHUA, IMMPAKTHYECKOI
JNEATEIBHOCTH Y€I0BEKAa H OJJHOIO U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. PellieHue
3TOM 3adaul Ha YrIyONEHHOM YPOBHE H3YYEHHS MPEAMETa NPEANonaract
peanu3aIui TaKuX [eaei, Kak:

e (opMHpOBaHHE NPEACTABICHHH: O MaTCpUANLHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSX U [MO3HABAEMOCTH ABJICHHUH NPUPOBI, O MECTE XUMUH B
CHCTEME €CTCCTBCHHBIX HayK M €€ BeAymell posid B 00eCHEYCHWH
YCTOHYMBOTO  PA3BHTHA  YEIOBCYECTBA: B PCIICHHM  MPOOIeM
IKOJIOTUYECKOH, SJHEPTETHYCCKOM M THILCBOH OE30MacHOCTH, B Pa3BUTHH
MEIULWHEL, CO3AAaHUH HOBBIX MATEPHAIOB, HOBBIX HCTOYHHUKOB JHEPTHH, B
o0ecnedeHNH palMOHANBHOTO TIPHPOAOTIONB30BAHHS, B (POPMUPOBAHUH
MHPOBO33PECHUS U OOLIEH KyNBTYpHL YENOBEKA, A TAKXKE 3KOJOTHYECKH
000CHOBAaHHOIO OTHOLICHHUS K CBOEMY 3I0POBBIO M IPHUPOJHOI Cpeae;

e OCBOCHHE CHCTEMBI 3HAHMI, JIEKAIUHUX B OCHOBE XHUMHYECKOMA
COCTaBJIAIOIIEH €CTECTBEHHO-HAYUYHOH KapTHHBI MUpa: (PYHAAMEHTATbHBIX
TOHATHI, 3aKOHOB WM TCOPHUH XWMHH, COBPEMCHHBIX IPECACTABICHHN O
CTPOCHHHM BEIIECTBA HA Pa3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJICKYJIADHOM,  HAAMOJEKYJSPHOM, O  TEPMOAWHAMHYECKHUX U
KMHETHYECKHX 3aKOHOMEPHOCTAX NPOTCKAHWA XMUMHYCCKHX pPEaKuuil, o
XHMHYECKOM PABHOBECHH, PACTBOPAX M AUCTICPCHBIX CHCTEMAX, 00 0OmIMX
HAYYHBIX NPUHLUIAX XUMHYECKOTO MPOH3BOACTBA,



(opMHUpOBaHUE y o0ygarommxcs OCO3HAHHOIO MIOHUMAHUS
BOCTPeOOBAHHOCTH CHUCTEMHBIX XHMHYECKHX 3HAHHH A1 OOBACHEHUA
KIFOUEBBIX HAEH MW MpOOAEM COBPEMEHHOH XHMHH, A1 OOBACHEHHA H
NPOrHO3UPOBAHHS SIBICHUH, HMEIOIUX €CTECTBCHHO-HAYYHYE) [IPHPOAY,
T'PaMOTHOIO PEIICHUs MPOONEM, CBI3aHHBIX ¢ XHUMHEH, IPOTHO3HPOBAHUA,
aHAJIA3a U OLCHKHU € TIO3HLMIA KOJIOTHYECKON OE30MMaCHOCTH MOCIIEACTBUIT
OBITOBOMI M TPOM3BOACTBCHHON JAEATENILHOCTH YEIIOBEKA, CBA3AHHOW C
XHMHYECKUM  MPOM3BOACTBOM, HCIIOJNIB30BAHHEM M IepepadoTKoit
BELLECTB;

yriyOJICHWE  NPEACTABIICHHH O  HAYYHBIX  METOAAX  TO3HAHWA,
HEOOXOMUMBIX AN MPUOOPETEHHs YMEHWIl OpPUECHTHPOBATHCA B MHpE
BEIIECTB H OOBICHEHHs XUMHYECKHUX SBJICHHWI, HMEKIIUX MECTO B
TIPHPOAE, B MPAKTHYECKON AEATEIBHOCTH H [TOBCEIHEBHOH JKH3HHU.

B nnaHe peanm3alMd MEPBOOUEPEAHBIX BOCHHMTATENBHBIX H Pa3BUBAIOIINX
(YHKUMHA LETOCTHOH CHCTEMBI CpeaHero odmero oOpa3oBaHWA NMPH U3YUCHHUH
npeaMeTa «XHMHA» Ha yOIyONEHHOM YpPOBHE 0CO0YI0  aKTYaJIbHOCTB
NpruoOPETAIOT TAKKUE LETH U 3a4a4H, KaK:

BOCTIMUTAHHE YOSKIEHHOCTH B [MO3HABACMOCTH SBICHHH TPUPOJEI,
YBOKEHUA K TPOLECCY TBOPYECTBA B OONACTH TEOPETHYECKUX H
NPUKNAAHBIX HCCNEAOBAaHUNA B XWMHH, (POPMHPOBAHHE MHPOBO33PEHH,
COOTBETCTRYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,;

Pa3sBUTHE MOTHBAMM K OOYYEHHWID W TO3HAHHMI, CHOCOOHOCTEH K
CAMOKOHTPOJK) M CaMOBOCIHMTAHHKO HA  OCHOBE  YCBOCHHSA
o0IIeueIOBeUECKHX IEHHOCTEH!;

Pa3BUTUE TO3HABATEIBHBIX HHTCPECOB, UHTEIUICKTYAIBHBIX H TBOPYCCKUX
cnocobHocTell obyyarommxcs, (oOpMUPOBAHNE y HHMX CO3HATENBHOTO
OTHOMICHHA K CcaMOoOOpa30BaHWI0 H HEMPEPBIBHOMY OOPA30BAHMIO Kak
YCIIOBHMIO YCIIELIHOM podecCnoHaATbHON U OOIIECCTBEHHOM ACATETEHOCTH,
OTBETCTBEHHOTO OTHOILICHWS K CBOEMY 3A0POBBE) H MOTPeOHOCTH B
310POBOM 00pase KU3HU;

(GOpMHUpPOBAHHE YMEHHH M HABBIKOB Pa3yMHOTO MPHPOJIOMOB30BAHMA,
Pa3BUTHE YKOJIOTHUECKOM KYIBTYPHI, TPHOOPETEHNE OTBITAa OOIECTBEHHO -
TIONIE3HOH IKOJIOrHYECKON AEATEIBHOCTH.

OO01ee YuciIo 4acoB, MPEIYCMOTPEHHBIX VA U3YYCHHS XUMHUH Ha YTIyOJICHHOM
YPOBHE CpeaHero ofmero odpasopaHus, coctasmsier 204 yacoe: B 10 kmacce —
102 yaca (3 gaca B Hegemo), B 11 xnacce — 102 gaca (3 yaca B HEAEINIO).



COIAEPXAHUE OBYYEHHUA
10 KITACC

OPTAHUNYECKAA XUMHA

Teopernvueckne 0CHOBbI OPraHAYeCcKOii XHMHH,

[IpeamMer W 3HAYEHHE OPraHUYECKOH XWMWH, [PEACTABICHUE O
MHOTO0Opa3uH OPraHUYCCKUX COCOHHCHMUIA

DONEKTPOHHOE CTPOSHHE aToMa YINIEpPOJA: OCHOBHOE M BO3OYXKAEHHOE
COCTOsIHMA. BaneHTHBIE BO3MOXXHOCTH aToMa yriaepoaa. XuUMHYecKass CBA3b B
OPraHMYECKUX COCIUMHEHMAX. Tunbel THOpPUAM3ALMHM ATOMHBIX  OpOUTaneii
yraepoaa. MexaHusmsl 00pazoBaHHUd KOBAJIEHTHOI CBA3H (OOMEHHBINH U TOHOPHO-
AKLUCNITOPHBIN). THOBI NEPEKpbIBAHHUA AaTOMHBIX OpOWTANCH, O- H 7-CBA3M.
OnunapHas, OBOWHAsA M TPOHHAA CBA3b. CrocoOBl pa3peiBa CBSA3EH B MOJICKYJax
OpraHuydecKkux BemecTB. [loHdATHe O CBOOOOHOM paguMkane, Hykneodune Hu
3NeKTpoduIe.

Teopua cCTpoeHHd OpraHMuYeckux coeauHeHnii A.M. bymiepoBa wu
COBPEMEHHBIE MPEACTABICHUA O CTPYKTYPE MOJIEKYIL. 3HAUYEHHE TEOPUH CTPOCHHS
OPraHMYeCKUX COEMMHEHUH. MONEeKynapHBlE W  CTPYKTYpPHBIE  (POPMYIIBL
CrpyktypHble (OpMyNBl  pa3NMuYHBIX BHIOB. pa3BEPHyTasd, COKPALIEHHAA,
CKeneTHad. M3omepus. BuAel H30MEpPHH: CTPYKTYpHAas, MPOCTPAHCTBEHHAS.
DneXTpOHHBIE >PPEKTH B MONEKYNAX OPraHHYECKUX COCAMHEHHH (MHAYKTHBHBII
H MEe30MEPHEIH 2P HEKTHI).

[Ipencrapnenne 0 KiIacCUPHKAUMKU OPraHUYCCKUX BewecTB. IloHATHE O
dbyHkuMoHansHOM rpynne. I'omonorus. ["'omonorndeckue pagel. CucreMaTnyecKkas
HOMEHKJIaTypa opranndecknx coeanHeHuii (IUPAC) u TpuBHAlbHBIE HA3BaHWA
OTJICNIBHBIX ITPEICTABUTEIIEH.

OcoOeHHOCTH M KiIaccCH(HUKalMg OPraHMYeCKHX peakuuii. OKHUCIUTETBHO-
BOCCTaHOBUTEIIBHBIE PEAKIUH B OPTAHUYECKOH XUMUM.

OKCIEPUMEHTAIBHBIE METOABl H3YYCHUs BCILECTB M HX [PEBPALICHMIA:
O3HAKOMJICHHE C 00Opa3llaMH OPraHWYECKUX BEIICCTB M MaTrepHalaMH Ha HX
OCHOBE, ONBITHI MO IPEBPALICHUIO OPraHHYECKUX BEILESCTB NPHU HArpeBaHWH
(nnapneHue, oOYITIMBAHME W TOPEHHME), KOHCTPYHPOBAHHE MOJCIHEH MOJEKYI
OPraHUYECKUX BEILCCTB.

Yrnesogopoasl.

Ankanpl. I'oMONOrMYeCKHi psag ankaHoB, 001as gopMmysia, HOMEHKIATypa H
H30MEpUA. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AJIKAHOB, Sp-
ruOpuAn3alKs aTOMHBIX OpOuTaieit yriepoga, o-CBsizb. (PH3MYECKUE CBOMCTBA
aJIKAHOB.



XUMHYECKHE CBOICTBA aJKAHOB. PEAKLUHM 3aMEICHUs, H30MEpU3aLluy,
NETUAPUPOBAHNS, IUKIU3ALMH, TUPOIN3a, KPeKHHTa, ropeHus. IIpeacrasnenue o
MEXAHHU3ME PEaKIMii pauKaIbHOIO 3aMEILCHHUS.

Haxoxnenue B npupoae. CnocoObl MONyUeHU U MPUMEHEHUE aNKAHOB,

[Muknoankansl. O0mas popMyna, HOMEHKIATypa U uzomepusa. OcoOeHHOCTH
CTPOCHHUA M XHMHYECCKHX CBOHCTB MaiblX (UUKIONPONAH, LUKIOOYTaH) H
OOBIYHBIX (HMKJIOMEHTAH, UMKJIOTEKCAH) LMKIOANKaHOB. CrocoObl MONYYCHUS H
MPUMEHEHHE LIHUKIJIOAJIKAHOB.

AnkeHbl. ['OMOJIOTUYECKHI Al aIKECHOB, o0mad ¢opMyrna, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJl QlKCHOB, Sp-
ruOpuan3anus aroMHBIX OpOuTaneH yrioepoga, - ¥ 7m-CBa3H. CTPyKTypHas H
reoMeTpuyeckas (1Mc-TpaHc-) u3oMepud. DU3HYECKHE CBOHCTBA ANKEHOB.
XUMHUYECKHE CBONCTBA: PEAKIUH MPHCOCIUHEHHs, 3aMEIICHUA B (-[TOJIOKCHHE
Mpy ABOMHOHN CBs3W, moauMepusalu U okuciacHus. [IpaBuno MapkoBHUKOBA.
KayecTBeHHBIC peaKkUUy HA ABOHHYIO CBS3b. CrocoObl NONYYeHUA U IPUMCHEHHE
AITKEHOB.

Ankaguensl. Kiaccnpukanusa ankagueHOB (CONPHKEHHBIC, H30JIUPOBAHHEIC,
kynmyaupoearmvie). OCOOEHHOCTH 3MIEKTPOHHOTO CTPOCHHUS U XUMHUYECKUX CBOHCTB
COMPSKEHHBIX  agueHoB, 1,2- wu 1 4-npucoeaunenue. [lomamepu3anus
CONPSDKEHHBIX AUEHOB. CrOoCO0bI MONYUEHNS U MPHMEHEHHE ATKAJHEHOB.

AnkuHBl. ['OMONIOTHYECKHI paa aTKUHOB, 001as (popMyia, HOMEHKIATYpa U
H30MEPHA. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJKHHOB, Sp-
rudpuau3alys aTOMHBIX opOuTanei yriepona. dusuyeckue CBOHCTBA aJKHUHOB.
XUMHYECKHE  CBOMCTBA:  pPEAKIMH  MPHCOCIUMHEHWS,  AUMEPH3AlMH U
TPUMEPU3ALNH, OKUCIEHHA. KUCIOTHBIE CBOWCTBA ANKWHOB, HMCIOMIMX KOHLEBYIO
TPOIHYIO CBSA3b. KaueCTBEHHBIC peakuii Ha TPOHHYIO CBA3b. CrIOCOOBI MOMyYeHNS
H PHMCHEHHE ATKUHOB.

ApOMaTHYECKHE YTIEBOAOPOABI (apeHbl). ['OMOTOTHYECKWit pAA apeHoB,
o01mas opMyna, HOMEHKJIATYpa 1 H30MEPUA. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOE€HHE MOMNeKynsl OeH3ona. Dusuueckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOMCTBA O€H30J1a M1 €r0 TOMOJIOTOB; PEAKITNH 3aMEIEHHS B OEH30JIbHOM KOJBIIE H
YITIEBOIOPOJTHOM  PATUKANIE, PEAKIIMH TPUCOSTUHEHHSA, OKUCJIEHHE TOMOJIOTOB
Oenzona. [lpencraBneHne 00 OpPHEHTHPYIOUIEM JEHCTBHH 3aMECTHTENEH B
OCH30JILHOM KOJBLEC HA MPUMEpPEe ATKWIBHBIX PAJUKAIOB, KapOOKCHIIBHOIA,
TUAPOKCUIIBHON, AMHHO- W HUTPOTPYIIBL, aTOMOB TrajoreHoB. OcoOEHHOCTH
XMMHUYECKUX CBOKCTB cTHpona. [Tomumepusauus ctupona. CrnocoOsl NOMyYeHHS U
MPUMEHEHHE APOMATHYECKUX YTIIEBOIOPOIOB.

[Ipupoaneiii ra3. ITonytHeie HedTAHBIE Ta3pl. HedTh U €€ NpPOUCXOKICHHUE.
KameHHBIH yronb U NpoayKTel ero nepepaboTku. CrmocoOnl nepepaboTku He(TH:



MEPErOHKA, KPEKUHT (TCPMHUYECKUH, KaTaIUTHYECKWii), pU(POPMUHT, MHPOIH3.
ITpoaykTel nepepaloTKu HEPTH, UX TPUMEHEHUE B MPOMBIILICHHOCTH U B OBITY.

['eHeTHYECKas CBA3b MEXAY PA3TUYHBIMHU KIACCaMH YTIEBOIOPOAOB.

DONEKTPOHHOE CTPOEHUE TaJOMEHNPOU3BOAHBIX VIVIEBOAOPOAOB. Peakimu
3aMEIIECHUsl TaJloTeHa HA TUAPOKCOTPYINY, HUTPOTPYIIY, LHAHOTPYMILY,
aMuHOrpymmy. JelcTBHE HA TaJIOrCHNPOU3BOAHBIE BOJHOTO H  CHHPTOBOrO
pacTBopa MWENoYn. B3anMOACHCTBHE AWUTATOTCHAIKAHOB ¢ MAarHHEM W LIMHKOM.
ITondarue 0 METAJUIOOPTAaHHYECKHUX COCANHEHUAX. Hcenone3oBanne
raIOrCHNPON3BOAHBIX  YITICBOAOPOAOB B OBITY, TEXHUKE M TMPU CHHTE3E
OPraHUYECKUX BEILECTB.

OKCIEPHMEHTAIBHBIE METOABI H3YYECHUsA BEILECTB H HX IPEBPALICHHIA:
M3Y4YEeHUE (PU3NYECKUX CBOHCTB YIIEBOAOPOAOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaxuuii yrieBoJOpONOB PA3IHYHBIX KNAccoB (00ecuBeYMBaHUE OPOMHOH WM
HOAHOH BOJBL, pacTBOpa MNMEpPMAHraHaTa Kaiuus, B3aUMOJCHCTBHE AaLECTHIIEHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE OOHApyKEHHE
yIjiepoga M BOAOPOJA B OPraHHYECKHX BELUECTBAX, MOJIYYCHHUE JTHICHA U
H3YUCHUE €r0 CBOWCTB, O3HAKOMJICHHE ¢ Kommekumamu «Hedte» u «Yronw», ¢
oOpasaMH TIACTMACC, KAYYYKOB M PE3HHBI, MOJACIHPOBAHUE MOJEKYII
YIJIEBOAOPOAOB U TAOrCHIPONU3BOAHBIX YITIEBOAOPOAOB.

Kucnopoacoaepkaine OpraHH4ecKHe COeIHHeHUsL.

IIpeneneHble OAHOATOMHBIE CHHPTHL. CTPOCHHE MOJEKYI (HAa IpUMeEpe
MeTaHONa M 3TaHona). [omosornueckuit psa, obmas QopMmyna, H3OMepus,
HOMEHKJaTypa u kinaccupukamma. Dusnueckue CBOHCTBA  TNpPEAENIBHBIX
OJTHOATOMHBIX CIHPTOB. BOMOPOAHBIE CBA3M MEXIAY MOJEKYJIaMU CIHPTOB.
XUMUYECKUE CBOWCTBA: PEAKUMW 3aMCELICHHs, JACTHAPATALMH, OKHWCIICHHA,
B3aUMOJCHCTBUE C  OPraHUYECKUMH W HEOPTaHHYECKHMMH  KHUCJIOTaMHU.
KayecTBeHHas peakuys HA OAHOATOMHEIE CIIUPTEL. JCHCTBHE 3TAHOIA H METAHOJIA
Ha OpraHu3M 4YenoBeka. CnocoObl MOJIYYECHHA W MPHMCHEHHE OJHOATOMHBIX
CITHPTOB.

[TpocTeie 3¢upbl, HOMEHKNATypa U uzoMepusa. OCOOCHHOCTH (PU3MYECCKUX U
XUMHYECKUX CBOHCTB.

MHOroaToMHBIE CIOUPTHL — 3TUACHIIHKOAL W TIHUEpUH. Dusuyeckue
XUMHYECKHE CBOMCTBA: PeakMM 3aMENICHHS, B3aUMOCIHCTBHE C OPraHMYECKUMH
H HEOPTaHUYCCKHMH KHCIOTAMH, KAaYeCTBCHHAd PEaKkuMs HA MHOTOATOMHBIC
cnuptel. [IpencTaBIeHHE O MEXAHM3ME PEaKUUi HYKNCOPHIBHOIO 3aMEIICHHA.
HeilictBie Ha OpraHu3M 4enoBeka. CnocoObl MOMy4YEHHS W MPUMEHCHUE
MHOTOATOMHBIX CTIMPTOB.

®enon. CTpoeHHE MOJIEKYJBl, B3aUMHOE BIMSHUE TWAPOKCOTPYNIBL M
OeH30JbHOTO sapa. Pusznyeckue cBoiicTBa (eHoma. OCOOCHHOCTH XHMHYECKUX



cBolicTB (peHona. KauecTBeHHBIE peakuuud Ha (eHON. TOKCHYHOCTH (PpeHona.
Cnoco0sl monyueHud 1 npuMeHeHue gerona. Genondopmanbacruagas cMoa.

KapOoHUIBHBIE COSAMHEHNS — ANIBJACTUABI H KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHUNBHOU rpynnel. ["OMONOruYeckue psAabl aJbACTHAOB M KETOHOB, OOIIasd
¢opMyna, M30MEpUA M HOMEHKIatypa. Dusnueckue CBOHCTBA albACTHAOB H
KETOHOB. XHMHYECKHE  CBOWCTBA  aNbACTUAOB M KETOHOB.  PECaKUuH
npucocAUHEHNA. OKUCIICHUE ANTbACTUAOB, KAYSCTBCHHBIC PEAKLIMK HA ATbACTHOBL.
CnocoOBl MOMYYEHUA U IPUMEHEHHUE ANbACTHAOB U KETOHOB.

OIHOOCHOBHEIE MPEACNIbHBIE KAPOOHOBBIE KHCIOTEL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. MI30Mepua 1 HOMEHKIATypa. PH3HYECKHE CBOMCTBA
OJHOOCHOBHBIX TNpEACIbHBIX KapOOHOBBIX KHUCIOT. BOAOpPOAHBIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHUE CBOHCTBA: KUCIOTHBIE CBOMCTBA,
peakuus 3TepudHKALMH, PEAKLUMUd C YYaCTHEM YINICBOAOPOAHOTO PpaaMKana.
OCOOCHHOCTH  CBOICTBE MypaBBUHOH KHUCJOTHL. [IOHATHE O MNPOU3BOAHBIX
KapOOHOBBEIX KHCJIOT — CHOXKHBIX 2(upax. MHoroobpaszmue kapOOHOBBIX KHUCIOT.
OcoOGeHHOCTH CBOMCTB HEMPEeACNbHBIX M apOMATHYCCKHX KapOOHOBBIX KHCIIOT,
OUKApOOHOBBIX KHCJOT, THAPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTeny BHICIINX
KapOOHOBBIX KHCJIOT: CTCAPUHOBasA, NAIBMUTHHOBAsA, OJICMHOBAA, JUHOIEEUS,
AUHOREH08as1 KACTOTHL. CroCcOObI MOIyYEHHA U TPUMEHEHHE KApOOHOBBIX KHCIIOT.

Cnoxusle >¢upbl. ['omomoruueckunii paa, odmasg Qopmyna, H3OMEpHS H
HOMEHKNaTypa. PHU3HUYECKHE W XUMUYECKHE CBOHCTBA: THAPOIN3 B KHUCIOH H
LIEJIOYHOH cpeae.

Kupsl. CtpoeHne, pU3MUECKUE U XUMUYECKUE CBOMCTBA SKUPOB. THAPOJIU3 B
KUCNIOH 1 menouHoli cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIUX OCTATKH
HETIPEACIIBHBIX JKUPHBIX KACIOT. ZKHPHL B IPHPOAE.

MpBUTA Kak CONMM BBEICIIUX KAPOOHOBBIX KUCIIOT, UX MOKOMIEE ACHCTBHE.

O01as xapakTepucTHKa yrineBoaoB. Kimaccudukauus yrineBogoB (MOHO-, AH-
H moJucaxapuapl). MoHOCaxapuabl: [JHOKO3a, (pPyKTO3a, rajakrosa, pudosa,
Ae30KkcuprO03a. DU3HUECKHE CBOICTBA M HaxOoxXacHHE B mpupoae. POTOCHHTES.
XUMHUECKHE CBOHCTBA MNIFOKO3BI; PEAKIUH ¢ YYACTHEM CIIMPTOBLIX U aJIbACTUAHOIA
[Py, CNUPTOBOE U MOIOYHOKHUCIOE OposkeHHe. [IpUMEHEHHE IIIIOKO3BI, €€
3HAYEHHUE B JKU3HEIEATENILHOCTH OpraHusMa. Jlucaxapuasl. caxaposa, ManbTo3a U
nakTo3a. BoccTaHAaBMIUMBAKOIIME U HEBOCCTAHABIUBAKIIME AUcaXapuabl. [ uaponus
oucaxapuaoB. HaxoxaeHue B mpupoae u npumeneHue. [lomucaxapuapl: Kpaxmai,
[JUKOTEH W UEemojo3a. CTPOeHHE MaKpPOMOJIEKYN KpaxMmana, MIHKOre€Ha H
LE/UTIONO3EL. (DPU3HYECKHE CBOMCTBA Kpaxmajia M LUC/UIIOJIO3B. XHMHYECKHE
CBOMCTBA KpaxMamna. THIPOJIM3, KAYeCTBCHHAsA PCaKUHs ¢ MOJOM. XHMHYCCKHE
CBOMCTBA LICIUTIONIO3bI. THUAPOJIM3, NOMy4YeHHe 3GupoB LEMono3el. [ToHsTHE 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, ALETATHBIN [IENK).



DKCIIEPUMEHTAJILHBIE METOABI U3YUYEHUs] BEIHIECTB U MX [PEBpALICHUI:
pPacTBOPUMOCTE Pa3/IMYHBIX CIIUPTOB B BOJE, B3aUMOACHCTBHE 3TAHONA ¢ HATPHEM,
OKHMCIIEHUE 3TUIOBOTO CIHpPTA B aNbACTH/A HA PacKalEHHOH MEAHOH NpPOBOJIOKE,
OKHCJICHHE 3THJIOBOTO CIIMPTAa JUXPOMATOM Kajls (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPUATIOB), KAYECTBEHHBIC PEAaKIMH Ha aIbACTUABl (¢ THAPOKCHIOM
anammuncepedpa(l) u  rugpokcmaom Meau(Il)), peakuusa TIIHLEpUHA C
rugpokcngoM Meau(ll), XMMHYECKNEe CBOHCTBA pPacTBOpPa YKCYCHOH KHCIIOTHI,
B3aHMMOJCHCTBUE PacTBOpa IMIOKO3Bl ¢ ruapokcuaoM Meau(ll), BlammoaecicTeie
Kpaxmana ¢ HOAOM, PEHICHUE SKCIICPUMEHTANIBHBIX 3a4a4 M0 TeMaM «CIHPTEL H
denonb, «KapboHOBBIE KHCTTOTBL. CIOKHBIC 3(DUPBI».

A3oTcogepKaliHe OPraHHYeCKHe COeAHHCHHS.

AMHHBI — OPraHUYECKUE MPOU3BOAHBIE aMMHuaka. Knaccugukanus aMHUHOB;
anmudaTHYeCKue M apoOMaTHYECKUE, MEPBHYHBIC, BTOPUYHBICE U TPETUYHBIC.
Ctpoenue Monekyn, o0mas ¢opMmyna, U30MEpPUs, HOMEHKIATYpA U (PUIMUYECKUE
CBOMCTBA. XMMHMUECKOE CBOWCTBA allM(PATHUSCKHX aMHHOB. OCHOBHEIE CBOWCTBA,
ATKWIIHPOBAHUE, B3aUMOACIHCTBUEC NEPBUYHBIX AMHUHOB C Q30THCTOM KHCJIOTOIN.
Conn aNKuIaMMOHHAL.

AHHIMH — MpPEAOCTaBUTENIb AMWHOB apoMaTtudeckoro psga. CrpoeHue
aHWIMHA. B3auMHOE BIMAHHE TPYNII ATOMOB B MOJIEKYJIC aHWIHHA. OCOOEHHOCTH
XHUMHYECKNX CBOICTB aHWINHA. KauecTBeHHBIE peakiid HAa aHWIMH. CrIoOCOOBI
MOMYYEHU W NpPUMEHEHHE anudaTuyeckux aMuHOB. [lonyyeHwe aHWINHA M3
HUTPOOEH301a.

AmuHOKUCIOTEL. HoMeHKkIaTypa B n3oMepud. OTAEIBHBIE NPEACTaBUTENH -
AMUHOKHUCJIOT. [JIMUMH, ajlaHuH. DU3HYECKHE CBOMCTBA  aMHHOKHUCIOT.
XUMHYECKAE CBOWCTBA AMWHOKHMCIOT Kak aM{QOTEPHBIX OPraHuYecKux
COCAMHCHHUH, peaKuus TMOJUKOHACHCAUNH, OO0pa3oBaHHE NENTUOHONH CBA3N.
buonoruveckoe 3HaueHNEe aMUHOKUCIOT. CHHTE3 ¥ TUAPOITN3 MENTHAOB.

benku Kak npupoHble NOMUMEPHL. llepBuuHad, BTOpUYHAS U TPETHYHAA
CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBA O€NKOB. THAPONW3, ACHATYpalud,
KaYE€CTBCHHBIE peakliy Ha OCNKY.

DKCIEPUMEHTAJILHBIE METOABI H3YUYEHUs BENIECTB W MX MPEBPALICHUI:
pacTBOpeHHe OeNkOB B BOAE, ACHATypalus OenkoB MPU HATPEBAHHH, IBETHBIE
peakuuu Ha O€NKd, PEIICHHE JSKCIEPUMEHTAJIBHBIX 337a4 [0  TeMam
«A30TCOACKALIME  OPraHH4YecKue  cocauHeHus»  u «Pacmo3naBaHue
OpraHuYeCKUX COSAUHECHUID.

BbI1COKOMOJIEKYISIPHBIC COCTHHEHUS.

OCHOBHBIC MOHATHSA XHMMHHU BBHICOKOMOJICKYJISIPHBIX COCAWHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHD MOJIMMEPU3ALHH, CPEIHAS MOJICKYJIAPHAS



macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMONEKYISPHBIX COCAUHCHHH —
MOTUMEPU3ALIHS U MOTUKOHACHCAIINAL.

[TomumepHsle Matepuanbl. IlmacTMaccel (MOMHUATHICH, NONMMIPOTNUIIEH,
MOMUBUHUIXIOPHA, TOJHCTHPOJ, MOJIUMETHIMETAKPUIAT, NOJIHKApOOHATH,
MOMMATHICHTEpe(TaNaT). Y TUIM3auUs U nepepadoTKa IUIACTHKA.

DNacTOMEPEHI: HATYpaIbHBIE ~ Kay4yyK,  CHHTETHYECKHE  Kay4dyKd
(GyTaAMEHOBEIH, XJIOPOTIPEHOBBII, U30MPEHOBBIN ) H CHIMKOHEL Pe3nHa.

Bonokna: HaTtypajibHble (XITOMOK, MEPCTh, WENK), UCKYCCTBEHHBIC (BHCKO3a,
ALETATHOE BOJIOKHO), CHHTETHYECKHUE (KAIMPOH U JIABCAH).

[Tommmepst CIELHAIBHOTO HA3HAYCHUSA (Teduon, KEBJap,
JIEKTPOIPOBOIALIE NOTUMEPBI, OHOpa3IaracMele TIOTHMEPH! ).

OKCIEPUMEHTAJBHBIE METOABl H3YYEHUs BEIIECTB M HX [PEBPALICHMIA:
O3HAKOMJICHHE ¢ 00pasaMH NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcc,
KaydyKoB, PEUICHHE 3KCIECPUMEHTANBHBIX 3a7a4 mo Teme «Pacmo3HaBaHue
IUIACTMACC ¥ BOJIOKOHY.

PacyéTHbie 3aaa4u.

Haxoxgenue MONEKYNApHOH (POPMYNBI OPraHUYECKOro COCOWHCHHA TI0
MACCOBBIM  JOJSIM  JJIEMEHTOB, BXOAALIMX B €r0 COCTaB, HAXOKICHHE
MOJIEKYJIAPHOH (OPMYJIBI OPraHUYECKOr0 COCOHHEHMS MO0 Macce (00BeéMy)
MPOJAYKTOB CrOpaHHd, MO KOMWYECTBY BeliecTBA (Macce, 00BEMY) MPOAYKTOB
peakiMyu W/WIH WCXOJHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOH (HOPMYJIBL
OPraHMYEeCKOTO BEMIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WIH CMoco0OB
MOJIYYEHHUsA, OMPEACICHHE JOJMH BBIXOJA TMPOAYKTA PEAKIHH OT TEOPETHUYECKH
BO3MOYKHOTO.

MeKnpeIMETHBIE CBS3H.

Peanu3auus MEKIPEAMETHBIX CBA3CH MPU U3YUCHUH OPTAaHUYECKON XUMUHU B
10 Kjmacce OCYILECTBISAECTCA 4Yepe3 HCIONB30BAHHE KAaK OOWIMX €CTECTBEHHO-
HAYYHBIX TIOHATWI, TAK M TOHATHH, MPUHATEIX B OTACNBHBIX TMPEaMETax
€CTECTBCHHO-HAYYHOTO LKA,

OO01ue ecTeCTBEHHO-HAYYHBIEC MOHATHS, ABJICHHE, HAyUHBIN (pakT, rumoresa,
TEOpUs, 3aKOH, aHANU3, CHHTE3, KiIacCHpHKalug, HAOMIJCHHE, H3MEPEHUE,
3KCTIEPUMEHT, MOJENb, MOJIEIUPOBAHUE,

dusuka; Marepusa, aroM, 3ACKTPOH, TNPOTOH, HEHTPOH, MOJIEKYIA,
SHEPreTUYECKUil ypOBEHb, BELIECTBO, TENO, OOBEM, arperarHoe COCTOSHHE
BEIECTBA, (PUIMUYECCKHE BEIMYMHBI, €AUHWIBI M3MEPEHUS, CKOPOCTh, HEPTH,
macca.

bBuonorud: KIeTKa, OpraHu3M, OSKOCHCTeMa, Ouocdepa, MeTadoNH3M,
HACJICACTBEHHOCTh, ABTOTPO(HBIA M reTepoTpodHBI THI muTaHusA, OpOKEHHE,



porocuHTe3, abIXaHWe, OENKH, YIJEBOIBI, JKUPbI, HYKICHHOBbIE KUCIOTHI,
(pepMEHTHI.

["eorpagus: mone3Hble UCKONAEMBbIE, TOILTHBO.

TexHonorus: mNUIIEBBIC NPOAYKTHI, OCHOBBI PALMOHAILHOIO [MUTAHHUS,
MOIOLLME CPEICTBA, MaTEPUaJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBUIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XHMHH.

AtoMm. CocTaB aTOMHBIX sjep. XuMUueckuii snement. Mzotomnsl. CtpoeHue
HJIEKTPOHHBIX O00JIOUEK ATOMOB, KBAHTOBBIC UMCJIA. DHEPreTUYECKUE YPOBHU U
noAypoBHU. ATOMHBIE opOuTaiu. Knaccudukanus XuMuyecKkux 2J1€MEHTOB (S-, -,
d-, f-onementsl). PacnpenesneHue 2JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DNEeKTPOHHBIE KOHPUTYpalMh aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOrO MEPHOAOB
B OCHOBHOM M BO30YKIEHHOM COCTOSHMM, SJIEKTPOHHbIE KOH(HUTYpPALMK MOHOB.
ONEeKTPOOTPULIATEbHOCTD.

[lepuognueckuii 3akoH U [lepuoanueckas cucTeMa XMMHYECKUX JJIEMEHTOB
JILU. Menpeneepa. CBsizb MEPUOJUYECKOr0 3akoHA U llepuoanueckoil cuctembl
XUMHYECKUX  DJIEMEHTOB C  COBPEMEHHOW TEOpUEil  CTPOEHMsSI  aTOMOB.
3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX M CJIOXKHBIX BELIECTB [0 TIpylnam U [epuojaM. 3HAYCHHE
nepuoauyeckoro 3akona /1.1, Meneneena.

XUMHuYecKkass CBs3b. Buabl XMMHYECKOW CBA3M: KOBAJICHTHAs, HOHHAs,
MeTalmueckas. Mexanu3mbl 00pa30BaHMsl KOBAJICHTHOM CBSI3U: OOMEHHBIM H
JIOHOPHO-AKLENTOPHBINA. DHEPrUs U AnuHA CBA3U. [10IIpHOCTD, HANPABIEHHOCTH U
HACBIIAEMOCTh KOBAJIEHTHOM cCBs3u. KparHele cBa3u. BonopoaHas CBs3b.
MexMONEKyIAPHBIE B3aUMOICHCTBHUS.

BaneHTHOCTE M BaICHTHBIE BO3MOYKHOCTH aTOMOB. CBs3b JJIEKTPOHHOMN
CTPYKTYPbI MOJIEKYJI ¢ UX M'€OMETPUUYECKHM CTPOCHUEM (HA MPUMEPE COEAMHEHUI
3JIEMEHTOB BTOPOIro NEPHOJA).

[IpencraBneHure 0 KOMIUIEKCHBIX coeMHEHUsAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOO0pa30BaTeNb, JIMTAHAbl. 3HAUEHHE KOMIJIEKCHBIX COCIMHEHUN.
[ToHATHE O KOOPAMHALIMOHHON XUMHUH.

BeuiectBa  MOJIGKYJISIPHOTO U HEMOJIEKYJIIPHOTO  CTPOeHMs.  THIibl
KPUCTAIITMUECKUX PEIIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[ToHsATHE O auCTEPCHBIX cucTeMax. McTuHHBIE pacTBOpEL. [Ipencrasienue o
KOJUTOMAHBIX pacTBopax. CnocoObl BBIPAKEHHMsS KOHLEHTPALMM PACTBOPOB:
MaccoBas J10Jisl BEIECTBA B PACTBOPE, MOMSPHAs KOHLEHTpaus. HaceileHHbIe 1
HEHACBILICHHBIC PACTBOPBI, paCTBOPUMOCTh. Kpucramuioruapars.



Knaccudukanus 1 HOMEHKIATypa HEOPraHMUECKUX BEIIECTB. T pHBHANBHBIC
HA3BaHUA OTEJIBHBIX NPEACTABUTENEH HEOPraHUYECKHUX BEILECTB,

Knaccudukanus XUMHYECKUX peakldii B HEOPraHUYECKOH H OpraHH9ecKoi
XUMHH. 3aKOH COXPAaHEHHs MACCHI BEIUECTB; 3aKOH COXPAHCHUsA U MPEBPALICHHUS
HEPTUH MPH XUMHUYECKUX peakiugx. Temmopsle 3(PPeKkThl XUMHUUECKUX PEAKLUH.
TepMOXHMHYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOHN PEAKLMH, €€ 3aBHCUMOCTE OT Pa3iH4YHBIX (PaKTOPOB.
I'oMOTEHHBIE U rETEPOreHHBIE peakuuy. Katanus u KaTanu3aTtopel.

OGpatuMbie U HEOOPATUMBIC PEaKLMU. XUMHUUYECKOE papHOBecHe. KOHCTaHTa
XUMHYECKOTO PABHOBECHUA. (DAKTOPHI, BIMAIOLIHEC HA TONIOKCHHUE XHMHYECKOTO
paBHOBECHS; TEMIIEPATYPA, AABIICHUE W KOHIEHTPALMH BEIIECTB, YYACTBYIOUIUX B
peaxiuu. ITpuHnun Jle [larense.

ONEeKTpoJHTHYECKas auccouuanus. CHIBHBIE H CIa0Ble  BIEKTPOJIHTEHL
Crenenp aucconmanuu. Cpena BOAHBIX PacTBOPOB. KHCIOTHAs, HElTpanbHaf,
menoynas. Bogopoaneiii mokazarens (pH) pactBopa. ['mapomas coneii. Peakum
HOHHOTO OOMeHa.

OKUCIUTENBHO-BOCCTAHOBHTENbHEIE — peakuuu.  CTeneHb  OKUCIICHUS.
OKHCIUTENNb W BOCCTAHOBHTENb. [Ipouecchl OKWCIEHHS W BOCCTAHOBJICHHA.
Bajkneiinme OKHCIHTETW H BOCCTAHOBHUTEIM. MeETOA 3NEKTPOHHOTO OanaHca.
DNEKTPONN3 paCTBOPOB U PACIUIaBOB BEILECTB.

OKCIEPUMEHTAIBHBIE METOABl H3YYEHUs BEILECTB M HX IPEBPALICHMIA:
pa3TOXKEHUE MEPOKCHAA BOJOPOAA B MPHCYTCTBHUM KaTanM3aTopa, MOACTH
KPHCTAJUTHYECKHX PELIETOK, MPOBEACHHE PeaKlMil HOHHOTO OOMEHA, OIpeIeIEHHe
Cpelsl pacTBOPOB € IOMOLIBI) HHAMKATOPOB, U3YYECHHUE BIHSHHUA pPas/IHYHBIX
($akTOPOB HAa CKOPOCTH XHMHYECKOH pEaKuHu M TOJMOXKECHUE XHUMHYECKOro
paBHOBECHS.

Heoprannyeckasi XuMHsl.

[lIonoxxenne HeMeTaUIOB B IlepuoandeckOil CHCTEME XMMHWYECKHX
aneMeHToB [, Menneneepa U OCOOEHHOCTH CTPOSHUS HX aTOMOB. DH3HYECKUE
CBOMCTBA HEMETAIOB. AJUTOTPONHS HEMETA/UIOB (HA MPUMEPE KUCIOPOa, CEPHI,
¢docdopa u yrnepoaa).

Bomopoa. TNonyueHue, (puU3MUYeCkMe M XMMHYECKHE CBOHCTBA PEAKIUH C
METAJUIAMH U HEMETAJ/UTaMH, BOCCTAHOBUTENIBHBIE  CBoOlicTBAa. ['mapuasl
TONMMBHBIC 3JIEMEHTHI.

[amorensl. HaxoxneHue B MpUpOAE, CNOCOOBI MONYYEHHs, (PU3HUYECKHE H
XHUMHUYECKUE CBOMCTBA. ["asioreHoBoAopoasl. BaxHeHmne KUCIOPOACOIEPKALLNE
COCONHECHHs ranorcHoB. JlaGoparopHbie W MPOMBILUICHHBIE CIIOCOOBI MONMYYCHUA
raJIOreHOB. [ IpUMEHEHHE rAJIONTCHOB U UX COCTUHCHUIA.



Kucnopon, o3oH. JlaGopatopHBIE M NPOMBILIUIEHHBIE CIOCOOB! MOJYYEHHS
kuciaopoaa. dDusndeckue U XUMHYECCKHE CBOWMCTBA U MPUMEHEHHE KHCIOPOAA H
030Ha. OKCUABI U MEPOKCU/BL.

Cepa. HaxoxxaeHue B TNpHPOAE, CHNOCOOBI TMOMYYECHHs, (U3UYECKHE H
XuMHYeckue c¢BoiictBa. Ceposomopon, cynbguasl. Oxcua cepbilV), okcun
ceppl( VI). CepHuctad u cepHas KHCJIOTBI M HMX COJM. OCOOCHHOCTH CBOWCTB
CEPHOM KUCIOTHL. [IpuMeHeHne CEprl U €€ COCTUHEHUH.

A3or. HaxoxxaeHune B TPHPOAE, CNOCOOBI TONY4YCHHS, (PU3HYECKUE H
XUMUYECKHAE CBONCTBA. AMMHUAK, HUTPUABL. OKCHABI a30Ta. A30THUCTad U a30THaA
KHUCITOTHI U UX CONUA. OCOOEHHOCTH CBOMCTB a30THOH KMCIOTHL [IpuMeHeHue a3ora
H €ro COeMHEHUI. A30THBIE YAOOPEHMA.

®ochop. HaxoxxaeHue B mpupoje, CmOCOObl NOMYYEHHs, (H3HYECKUE U
xuMuueckue cpoiictea. ®ochuasl u Qochun. Oxcuawl docdopa, Pocdopnas
Kucaotra U €€ comu. Ilpumenenue ¢ocdopa U ero coeauHeHuil. DochopHbIe
yao0peHns.

Yriepoa, HaxXoKOCHUE B TPUPOAC. AJUIOTPONHBIE  MOAWDUKALHH.
Ou3uyeckne H XHMHYECKME CBOWCTBA TPOCTBIX BELIECCTB, OOPA30BAHHBIX
yrnepoaoM. Okcug yrnepoaa(ll), okcug yrnepoga(IV), yronbHas KuciaoTa U eé
CONH. AKTHBUPOBaHHBIA yroyib, aacopOuud. PyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHEHHE MPOCTHIX BELIECTB, OOPAa30BAHHBIX YITIEPOAOM, H €r0
COCTUHEHUH.

Kpemuuii. HaxoxxaeHue B mpupozae, cmocoObl MONYYEHHA, (PUIUYECKUE H
XHUMHYeckHe cBoiicTBa. Oxcua kpeMHHA(IV), KpeMHHEBas KHCIOTA, CUJIMKATHI
ITpuMeHEHNE KPEMHUS U €10 COeTUHEHUH. CTEKITO0, €r0 NMOJNYUYEHHUE, BUABI CTEKIIA.

[lonoxxenne MeTauioB B 1Iepuoandeckor CUCTEME XUMUYECKUX IEMEHTOB.
OcoOGeHHOCTH CTPOCHUS SJIEKTPOHHBIX 000I0YeK aTOMOB MeTauioB. OOmrue
dusmdeckue CcBoiicTBa MeTawoB. [IpUMEHEHHE METAVIOB B OBITY U TEXHUKE.
CruiaBel METAILIIOB.

DNEKTPOXUMHUYECKUI pan  HanpskeHud MetamnoB. OOmme  cmocoObl

MOy YeHHS METAJIOB! TUAPOMETALTY PTHs, MHPOMETAIITY prHs,
meKkTpoMeTauyprus. IloHaTHe O koppo3un MeTaymoB. CrnocoOBl 3alUTH OT
KOPPO3HH.

O0mas xapaktepuctika MeTauioB [A-rpynnel [lepuoauuyeckoil CUCTEMBI
XUMUYECKUX dJieMeHTOB. Hatpuifi u kanmii: mnonydeHwe, ¢(U3MYECKHE H
XUMHYECKHE CBOMCTBA, NPUMEHEHHE NPOCTRIX BELIECTB U HX COSAUHECHUIL.

O0was xapaktepucTuka MeTaIoB IIA-rpynmel [lepHoanyYecKkoi CHCTEMBI
XUMHYECKUX 3JIEMEHTOB. MarHuiik W KaJbUMH: nomydeHue, (QH3HYECKHe H
XAMUYECKAE CBOWCTBA, MPUMCHECHHE IIPOCTHIX BELIECTB H HMX COCIUHCHHUM.
JKécTKOCTh BOABI H CTIOCOOBI €€ YCTPaHEHHS.



ANFOMUHNI: IONyYeHHUE, PU3HYECKUE U XUMUYECKHE CBOHCTBA, MTPUMECHEHHE
MPOCTOTO BEIIECTBA U €r0 COCAUHEHW. AMQOTEpHBIE CBOICTBA OKCHAA H
TUAPOKCUIA ATIOMHHHSA, THAPOKCOKOMIUIEKCHI ATFOMHHHSL.

OO0masa xapakTepuCcTHKa METAIOB Mo0o4HBIX mnoarpynn (B-rpymm)
Tleproanueckoi CUCTEMBI XUMHYECKUX ATEMEHTOB,

DOU3MIECKHEe U XHMHYECKUE CBOMCTBA XpoMa M €ro coeauHeHuit. OKCuapl U
rugpokcuael xpoMa(Il), xpoma(Ill) m xpoma(VI). Xpomarel ¥ AMXPOMATHI, HX
OKHCIIMTENBHEIE CBOMCTBA. [[0/yYeHHe U MPUMEHEHUE XPOMa.

Ou3nyeckne H XUMHYECKUE CBOMCTBA MapraHua W €ro COSOVUHEHUIA
Baxneiinme coeguHenna wMapranua(ll), mapranua(IV), wmapranpa(VI) wu
maprasua( VII). ITepmanrasHar kaaus, ero OKUCIUTENBHBIE CBOMCTRA.

Ouznyeckue 1 XUMHUYECKHE CBOMCTBA Kelle3a U €ro COSAUHEHUH, OKCHBL,
ruapokcuasl U conu kenesa(ll) u sxeneza(Ill). ITonyuenue U MpUMEHEHHUE KeNe3a
H €r0 CIUIaBOB.

DU3nYECKHEe U XUMUYECKHE CBOMCTBA MeIn U €€ coeanHeHuil. [lonyueHne n
[IPUMECHEHHE MEAU U €€ COCIUHEHUH.

LnHK: nonydyeHue, (U3MYESCKHE M XMMHYECKHE CBOICTBA. AMDOTEPHBIC
CBOICTBA OKCHJA ¥ THAPOKCHJIA UMHKA, THAPOKCOKOMIUIEKCH LHHKA. [IpuMenenue
LMHKA U €0 COCAUHECHHN.

OKCIEPUMEHTAJIBHBIE METOABl H3YYEHUs BEIIECTB M HX TMpPEeBpallCHUi:
H3ydeHHe 00pas3lloB HEMETAJUIOB, TOpeHHE cephl, Qocdopa, *kenmesa, MarHus B
KUCIOPOJE, U3YYEHHE KOJIECKIMH «MeTamnel U CIUTaBB», B3aMMOJCHCTBHE
[ETOYHBIX M LIETOYHO3EMENBHBIX METAUIOB ¢ BOAOH (BO3MOXKHO HCIIOIB30BAHHE
BUJCOMATEPUATIOB), B3aUMOJEHCTBHE LIMHKA W JKeje3a ¢ pacTBOpaMH KHCIOT M
LIEJIOYEH, KAYECTBEHHBIE PEAKLUH HA HEOPTAaHWYECKUE AHUOHBI, KATHOH BOAOPOAA
H KAaTHOHBl METAJUIOB, B3aUMOJCHCTBHE THAPOKCHAOB ANOMHHHA W LHHKA C
pacTBOpaMu KHCJIOT M ILENIOYEH, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a0a4 [0 TEMaM
«[anmorenel», «Cepa U €€ COCAMHEHHA», «A30T M (Gochop H MX COSAUHEHHS»,
«MeTannsl rMaBHEIX DOATPYIID», «MeTauisl NOOOUHBIX MOArPYIINY.

XHMHS H KH3Hb.

PoJsie XUMuUHN B 00€CIEUEHUN YCTOMYMBOTO Pa3BUTHS YeoBeUeCTRaA. [ToHATHE
O HAYYHBIX METOAAX TO3HAHUA M METOAOJOTMH HAYYHOIO HCCICIOBAHUA.
Hay4Hbl¢ NpUHIKIE OpraHu3aliil XUMHYECKOTO IPOU3BOACTRA. [IPOMBIIIICHHEIE
coco0bl MOMYYeHUA BOKHEHIIMX BEIISCTB (Ha MPUMEPE MPOU3BOACTBA aMMMAKa,
CEpHOH KHCIOTBI, METAHOA). IIpOMBILUIEHHBIE CLIOCOOR MOJIYYECHHS] METAUIOB H
CIUIABOB. XMMHYECKOE 3arpA3HEHUE OKPYKAKIIECH CPEeabl U €ro IMOCIHCACTBUS.
Ponp xuMuu B 00€CieYeHHN SHEPreTHYCCKOM 0€30MacHOCTH.

XUMHUA W 340poBbe yenmoBeka. JlekapcrBeHHble cpeactea. [IpaBuia
HCTIOJIB30BAHUSA JIEKAPCTBEHHBIX TIPEeNaparoB. POk XUMUU B PA3BUTHH MEAULMHEL.



XWMH4 THIIU. OCHOBHBIE KOMIOHEHTHI, MUILNEBBIC N00aBKU. Pojnp XuUMHM B
00eCmeYeHUN NHINEBOH O€30MacHOCTH.

Kocmetnueckue u mapdroMepHele cpeactsa. beitoBas xummud. [IpaBuna
0€30macHOTO HCIMOJB30BAHMS MPEMapaToB OBITOBOM XMMHH B MOBCEAHEBHOIA
YKH3HU.

XUMHUA B CTPOHUTENBCTBE. BAKHCHIINE CTPOHTEIBHBIE MATEPUABI {LICMEHT,
OETOH).

XUMUA B CENBCKOM X034iCTBE. OPraHH4YeCKHE U MUHEPATBHBIC YIOOPEHHA.

CoOBpeMEHHBIE KOHCTPYKLUHMOHHBIE MATCPUANIBI, KPACKH, CTCKIO, KEPaMHUKA.
Marepuansl 1jis JNEKTPOHHKHA. HaHOTEXHOIOTHH.

PacuéTHbIe 3a1auu.

PacuéTrl: MacChl BELIECTBA WIH 00BEMA ra3oB MO U3BECTHOMY KOJIHMYECTBY
BEIIECTBA, Macce WIH O0BEMY OJHOIO M3 YYACTBYHOIUMX B PEaKIHU BEILLIECTB,
Macchl (00BE€Ma, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAaKIMH, €CIH OJHO U3
BEIICCTB HMMEET TpUMecH, Macchl (00BEMA, KOMMYECTBA BEIIECTBA) MPOAYKTa
peakumu, €cii OAHO M3 BELISCTB JAHO B BWAC PACTBOpPa € ONPEAENEHHOMN
MAacCOBOIl JOJICH PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOMM W MOJAPHONM
KOHLUCHTPALMH BELIECTBA B PACTBOPE, JOMM BBHIXOJA NPOAYKTA PEAKUMH OT
TEOPETHYECKH BO3ZMOKHOTO.

MeknpeIMETHEIE CBSI3H.

Peanuzaius  MeXNpeaAMETHBIX CBA3CH TNpH  M3YYeHHH OO0WmEeH |
HEOPraHHYECKOM XUMHH B 11 Knacce OCyIIECTBIAETCA Yepe3 HCIONb30BaHHe Kak
O0IIMX €CTECTBCHHO-HAYYHBIX [MOHATHI, TaK U MOHATUH, NPUHATHIX B OTACIBHBIX
MPEAMETAX €CTECTBEHHO-HAYYHOTO 1K,

O01pe ecTeCTBEHHO-HAYYHBIC TOHATUS: ABJICHUE, HAYUHBIH aKT, TUIIOTE3a,
TEOPHsl, 3aKOH, AHANM3, CHHTE3, KiIacCHPUKauus, MePHOIUIHOCTb, HAONIOACHHE,
H3MEPECHUE, IKCIIEPUMEHT, MOJEIb, MOACTTHPOBAHHE.

Ou3nKa: Marepud, MHKPOMHP, MAKPOMHpP, aTOM, OJJIEKTPOH, IIPOTOH,
HEHTPOH, HOH, H30TONBL, PAAHOAKTHBHOCTE, MOJIEKYJIA, JHEPreTHUYECKHIA YPOBEHB,
BEIIECTBO, TENO, O0OBEM, arperaTHOe COCTOSIHUE BEIIECTBA, WACAIBHBINA ras,
(bu3uvecKHe BENUYMHBI, €AUHUIBI H3MEPEHNS, CKOPOCTh, JHEPTHS, Macca.

Buoniorns: kneTka, opraHusM, sKocucTeMa, Ouochepa, MeTabOMTN3M, MaKpoO-
H MHKPO3JIEMEHTHI, OCJIKH, KUPHI, YIIEBO/ABI, HYyKICHHOBBIE KUCJIOTHI, (JEPMEHTEHI,
TOPMOHBI, KPYTOBOPOT BEILECTB H MOTOK SHEPTHUH B 3KOCHCTEMAX.

["eorpadus: MHHEpaNbl, TOPHBIE MOPO/BI, TIOJE3HBIE NCKOMAEMBIE, TOIUIUBO,
pecypeEl.

TeXHOMOruA: XUMUYECKAaA MPOMBIIUICHHOCTh, METATYPIHA, CTPOUTCIBHBIC
MATECPUATBI, CENBCKOX03AHCTBEHHOE MPOU3BOACTBO, NHIICBAA MTPOMBILIICHHOCTD,
dapMaLeBTUYECCKAA IPOMBILUICHHOCT, MIPOU3BOACTBO KOCMETHYECKHX



openapaToB, MPOU3BOACTBO KOHCTPYKIUOHHBIX MATCPHAIOB, 3JICKTPOHHAA
MPOMBIIVICHHOCTE, HAHOTEXHOJIOTHUH.



IUVTAHUPYEMBIE PE3VIIbTATBI OCBOEHHWA [TPOI' PAMMBI 110 XUMHWHU
HA YT'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHWA

JINHHOCTHBIE PE3YJIbTATBI

B COOTBETCTBUH € CHCTEMHO-ACATCIBHOCTHBIM [MOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YJNbTATOB OCBOCHUA MPEAMETa «XHUMHUSA» HA YPOBHE CPEOHETO
o0mero 00pa3oBaHHs BBIACICHB CICAYIOMME COCTABNIAIOMME. OCO3HAHWE
OOYYAIOUMHUCS  POCCHICKOM TIpakIaHCKOH HACHTUYHOCTH, T[OTOBHOCTH K
CaMOpPa3BHTHIO, CAMOCTOATEIPHOCTH H CAMOOTIPEACIICHUI); HATHYHE MOTHBAIIUH K
O0OYY€HHIO, TOTOBHOCTH H CHOCOOHOCTH OOYYAIONMIMXCA PYKOBOACTBOBATHCS
MPUHATHIME B OOMIECTBE [MpaBUIaMM M HOPMAaMH TOBEJCHHs, HAJIUYHE
IPABOCO3HAHMSA, IKOJTOTHYECCKON KYJIBTYPHI, CIOCOOHOCTD CTABUTH LIEITA U CTPOHUTH
KH3HCHHBIE [UIAHEL.

JIMYHOCTHBIE  PE3yNBTATHL  OCBOCHHS TMPEAMETa «XHMHS» OTPAKAIOT
cOPMHUPOBAHHOCTD OMBITA [MO3HABATEIBHOW M MPAKTHYECKON JEATENBHOCTH
olyyaroluxcs B MPOLIECCE peann3aui o0pa3oBaTenbHON ACATEIbHOCTH.

JIMYHOCTHBEIE pe3yNBTaTHl OCBOCHHUS TMpeaMeTa «XHMUS» OTPaKarT
C(pOPMHPOBAHHOCTL OMNBITA TO3HABATEIBHOH M MPAKTUYECKOH ACATENBHOCTH
Oo0y4alLMXCa B MPOLECCe peaau3alui 0O0pa3oBaTENbHON NEATENBHOCTH, B TOM
YHCTIE B YaCTH:

1) rpazkaaHCKOro BOCMUTAHHSA:

OCO3HAHHA 00YYAOILUMHUCA CBOUX KOHCTUTYLIMOHHBIX MPaB U 00A3aHHOCTEN,
YBKCHHUA K 3aKOHY U IIPABONIOPAAKY,

NPEOCTABICHUA O COLMANBHBIX HOPMax M MPABWIAX MEHIIHYHOCTHBIX
OTHOLLCHHUI B KOJUICKTHBE,

TOTOBHOCTH K COBMECTHOH TBOpPYECKOH NEATEIBHOCTH TMPH CO3NaHHH
y4eOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENBHBIX 3a1a4, BHIOJTHEHUH
XMMHMYECKHX 3KCIIEPUMEHTOB;

CNOCOOHOCTH TOHHMAaTh M MPUHUMATh MOTUBBEL, HAMEPEHHS, JIOTHKY H
APTYMEHTHI IPYTHX MPH aHANKU3€E PA3IMYHBIX BUAOB YUEOHOI NeATETBHOCTH,

2) IATPHOTHYECKOr0 BOCIIUTAHHS

LEHHOCTHOTO OTHOLICHHS K HCTOPUYECKOMY M HAYYHOMY HACICIUIO
OTEUCCTBEHHON XUMHHU,

YBOKECHUA K MMPOLECCY TBOPYECTBA B OONACTH TEOPHMH H IPAKTHUCCKOTO
MPWIOKEHUA XHMHH, OCO3HAHMA TOrO, YTO [JAHHBIE HAYKH €CThb pPE3yJbTaT
IJIMTCIBHBIX ~ HAOMIOACHHH, KPONOT/IMBBEIX  OJKCIICPUMEHTANBHBIX  [MOHUCKOB,
MMOCTOSTHHOTO TPYAA YYEHBIX H PAKTUKOB;



WHTEPECAa M MMO3HABATENIBHBIX MOTHBOB B MMOJYYEHWH H MOCIEAYIOLUIEM
aHanu3e UHPOpPMAlMH O MEPEAOBBIX JOCTHXKEHUAX COBPEMEHHONH OTEYECTBEHHOM
XVMMWH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHUS:

HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MOBEACHN,

CHOCOOHOCTH OLICHUBATH CHTYALWH, CBA3AHHBIC ¢ XHMUYECKAMU SABJICHUAMH,
H MPUHAMATE OCO3HAHHBIC PEIICHUA, OPUECHTUPYACH HA MOPAIBHO-HPABCTBEHHBIE
HOPMBI U LCHHOCTH,

TOTOBHOCTH OLICHHBATBH CBOE TOBEACHWUE U IMMOCTYIKH CBOMX TOBApHILEH C
MO3ULMIA HPABCTBCHHBIX U MPABOBBIX HOPM W € YYETOM OCO3HAHWA TOCIICACTBHIA
MOCTYIKOB,

4) popMHpPOBAHHSA KYJIbTYPBI 300POBbSI:

NOHMMaHUs 1EHHOCTEH 310poBOro M Oe3omacHoro o0paza  SKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOIIEHHSA K COOCTBEHHOMY (PUBHUYECKOMY H
MICUXUYECKOMY 300POBBIO;

cobmoaeHus mpaBui 0Oe30MacHOro 0O0palleHHs ¢ BELISCTBAMH B OHITY,
MMOBCEIHEBHOM JKU3HHU, B TPYAOBOH AEATENBHOCTH,

NOHUMAHUA UEHHOCTW MPAaBWI HHAMBUAYATBHOTO W KOJUIEKTUBHOTO
©€30MacHOTO MOBEACHUS B CUTYALUAX, YTPOJKAIINX 300POBBIO U SKU3HH JTIOACH;

OCO3HAHUS MOCTEACTBUI U HEMPUATHS BPEAHBIX MPHUBBIYCK (YIOTPEOICHUA
aJIKOrOJIsl, HAPKOTHKOB, KYPEHHUS ),

S) TpyAOBOro BOCIIHTAHUA:

KOMMYHUKAaTHBHOM  KOMIETEHTHOCTH B Y4eOHO-HCCIIEAOBATENBCKOI
NEATEIBHOCTH, OOILIECTBCHHO TOJIE3HOH, TBOPYECKOM W JApyrHX BHOax
OEATENBHOCTH,

YCTAHOBKM HA AaKTHBHOE Y4YaCTUE B PELICHHHM TMPAKTUYCCKUX 3a4a4
COLMANBHON HAMPABIEHHOCTH (B paMKax CBOETO KJIacca, MKOJbI ),

MHTEPECa K NPAKTUYECCKOMY H3YUCHHIO MPOodeccuil pa3inuIHoro poja, B TOM
4HCNE HA OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUN N0 XUMUH,

YBAKEHUA K TPYAY, MIOAIM TPYAA U pe3yJIbTaTaM TPYAOBOH JEATEIBHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAUBHAYAIBHOH TpPacKTOPHH
oOpazoBanus, Oyayiieii mpodeccMd U peanu3alid COOCTBEHHBIX >KH3HEHHBIX
[UIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB H
noTpebHOCTEH 001IeCTRA,

6) HK0IOTHYECKOT0 BOCTIHTAHHSA:

OKOJIOTUYECKH LENCCO00PA3HOro OTHOMICHHS K MPHPOIE KaK HCTOYHHUKY
CYLIECTBOBAHMA YKU3HU HA 3EMIIC;

NOHUMaHUA TTOOATBHOrO XapakTepa SKOJNOTHYECKMX NpoldsieM, BIHAHUA
5KOHOMUYECKHUX MPOLIECCOB HA COCTOAHUE IPUPOIHON U COLMATBHOM CPEb,



OCO3HAHUA HEOOXOAMMOCTH MCHOJB30BAHUA JOCTIKEHWH XUMHH AJs
peLIEHHS BOIIPOCOB PAlHOHAJIBHOTO IPHPOAOTIONE30BAHMUS,

AKTHBHOI'0 HEMPHATHS ACHCTBHIH, MNPHHOCAIIMX Bped OKpyKawllei
MPUPOAHOH Cpene, YMEHHA MPOrHO3UPOBaTh HEOMATOMpPUATHBIE 3KOJOTHYECKHE
MOCIEACTBUS MIPEANPUHUMAECMBIX JEHCTBHII U IPeIOTBpaLLATh UX;

HAIWYHS PA3BUTOTO 3KOIIOTHYECKOr0 MBILUICHHS, SKOJIOTHYECKON KYIbTYPHI,
OTBITA AEATENBHOCTH IKOJIOTHYECKOH HAITPABIICHHOCTH, YMCHUSA
PYKOBOACTBOBATECA UMM B ITO3HABATEIIBHON, KOMMYHHUKATUBHOW W COLHAIIBHON
MPAKTHKE, CHOCOOHOCTH W YMEHHUS AKTHBHO [IPOTUBOCTOATH WACOJIOTHH
xemo¢odun,

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

MHPOBO33PEHHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY VPOBHIO pPa3BUTHA
HAyKH U OOLIECTBEHHON NMPaKTUKM,

NOHUMAHHA croelM(pHUKN XUMHH Kak HAayKd, OCO3HAHUA €€ ponu B
$OpMUPOBAHUH PALMOHANBHOTO HAYYHOIO MBILUICHHS, CO3OAHMH LENOCTHOTO
MpEACTaBICHUA 00 OKPYKAIOWIEM MHPE KaK O SAMHCTBE MPUPOIBI U YEJIOBEKA, B
MO3HAHWH TIPUPOAHBIX 3aKOHOMEPHOCTEH H PEIIECHHM TPOOIEM COXPaHCHUA
[IPUPOAHOrO PABHOBECHS,

yOKAEHHOCTH B 0CO0Oi 3HAYMMOCTH XHMHHM IS COBPEMEHHOIt
LUBWIM3ALMUA, B €€ T[YMAaHHCTUYECKOW HAMPaBICHHOCTH M BaXKHOU pod B
CO3MAHWH HOBOH Oa3bl MATEpUANIbHOH KYIbTYPHl, B PEHICHHH [IOOANBHBIX
MpoOaeEM YCTOHYMBOIO pPA3BUTHS YEJIOBEYECTBA — CHIPHEBOI, SHEPreTHYECKOH,
MUIIEBOH W 3KONOrNYecKoi 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBL, 00eCTIEUCHNH
YCIIOBHH YCTIEIHOTO TPYJAa ¥ SKOJTOTHYECKH KOM(pOPTHOMH XU3HU KaXKIOr0 WieHa
001eCTRa;

€CTECTBEHHO-HAYYHOI TPaMOTHOCTH: TIOHUMAHUA CYIOHOCTH METOAOB
MMO3HAHWS, UCIIONB3YEMBIX B €CTECTBCHHBIX HAyKax, CIOCOOHOCTH MCIMONb30BATH
MOJIy9aeMBIC 3HAHHS )i aHATN3a U OOBSICHEHHUS SBJICHUI OKPY)KAIOLIEr0 MUPA H
MPOUCXOAINUX B HEM U3MEHEHUI, YMEHNA AenaTh 000CHOBAHHBIEC 3aK/TIOYCHHUS HA
OCHOBE HAy4YHBIX (JAKTOB M HMEIIUXCA MAaHHBIX ¢ [ENBK IOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB,

CNOCOOHOCTH CaMOCTOATENIBHO HCIONB30BaTh XWUMHYECKHE 3HAHUA JUIA
peLIeHs MPOOAEM B PEANIBHBIX KU3HEHHBIX CUTYAIUAX,

MHTEPECA K IO3HAHUIO, HCCIIEAOBATENBCKON ACATENBHOCTH,

TOTOBHOCTH U  CHOCOOHOCTH K  HENPEepPHIBHOMY  O0Opa3OBaHHID U
caM000pazoBaHUIO0, K AKTUBHOMY IOJYYCHWIO HOBBIX 3HAHHH 10 XWMHH B
COOTBETCTBHH € YKU3HECHHBIMU MOTPEOHOCTAMMY,

MHTEpPeca K 0COOCHHOCTAM TPyAa B pazIMdHBIX cepax mpodeccuoHanbHOM
OEATEITBHOCTH.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yIbTaThl OCBOSHHUS MPOTPaMMBI MO0 XUMHU HA YPOBHE
cperHero 00mero o0pasoBaHys BKIIIOYAIOT:

3HAUUMBIE A1 (OPMHUPOBAHMSA  MHPOBO33PEHHS  OOYYAIONIMXCA
MEKANCUMIUIMHAPHBIE (MEKIPEAMETHBIC) OOLICHAYYHBIC TIOHATHS, OTPA’KAFOLIHE
LEJIOCTHOCTE HAyYyHOW KapTHHBI MHpPa M CHeuudpuKy METOAOB MMO3HAHHA,
HCTIONIB3YEMBIX B €CTECTBECHHBIX HayKaxX (MaTepHs, BELIECTBO, SHEPTHUA, SBJICHHUE,
MPOLECC, CHCTEMA, HAyUHBIA (DaKT, MPUHLMII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOPHsl, HCCIICAOBAHHE, HAOMFOICHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE),

YHUBEPCANbHBIE YYeOHBIE ACHCTBHA (NO3HABATENBHBIC, KOMMYHHUKATHBHBIE,

pETYIATHBHBIE), o0ecnevuBaromnme (hOpMUpPOBaHUE (PYHKIMOHATBHOH
TPaMOTHOCTH U COLMANIBHOM KOMIETEHIIUHN 00YYarOIuXCs,
CMOCOOHOCTh o0yyaronmxcs HCITOIB30BATh OCBOEHHEBIE

MEKIUCLUIUIMHAPHBIC, MUPOBO33PCHYCCKHE 3HAHUS M YHUBEPCAIbHBIC Y4YCOHBIC
JEHCTBHS B [IO3HABATENIBEHON ¥ COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHBIE PE3yNbTaTel OTPAXKAKOT OBJIAACHHUE YHHUBEPCAIBHBIMU
yueOHBIMM  TIO3HABATENIbHBIMH, KOMMYHUKATUBHBIMH W PErYJIATHBHBEIMH
JNEHCTBUSAMM.

Ilo3HaBaTe/IbHbIC YHHBEPCAJNbHBIC YUeOHbIe AelicTBUS

1) 6a3oBbIe JOrHYeCKHE ACHCTBHSA:

CaMOCTOSTENIbHO  (POPMYJIHMPOBATE W aKTyalIM3HpOBaTh  npodieMy,
paccMarpuBaTh €& BCECTOPOHHE,

OMpEACNATh LEIM JEATCNbHOCTH, 3aJaBas MApaMETPbl W KPUTCPUH HX
OOCTHYKCHUA, COOTHOCUTE PE3YJIbTAThl AEATEBHOCTH € MOCTABICHHBIMHU LETISAMH,

WCIIOJIB30BATh TPH OCBOCHUW 3HAHWUN NPUEMBI JIOTHYECKOTO MBILLICHHUS:
BBIACIATE XapakTEpPHBIE MPU3HAKH MOHATHI U YCTAHABIMBATH UX B3aHMOCBSI3B,
HCTIONB30BATh COOTBETCTBYIOIUE MOHATHA AN O0BICHEHHS OTACNBHBIX (PAKTOB U
SABJICHU;

BEHIOMpaTh OCHOBAHMS U KPUTEPHH I KIAaCCH(pHUKAIMH BEIIECTB H
XUMHYECKHX PEaKIUii,

YCTAHABIIMBATh TNPHYMHHO-CJICACTBEHHBIE CBA3M MEKAY H3yYaeMBIMH
ABJICHUAMH,

CTPOMTH JIOTMUYECKHE pacCyXACHWS (MHIYKTHBHBIC, OCAYKTHBHEIC, TIO
AHAJIOTHH ), BBIBJISATH 3aKOHOMEPHOCTH H TIPOTHBOPEYHS B PACCMATPHBACMBIX
ABTICHUAX, GOPMYTHPOBATEH BHIBOABI U 3aKITFOUCHHUA,

NPUMEHATH B MPOLECCE TMO3HAHUA HCIOJIB3YEMBIE B XHMHUH CHMBOJIHUCCKHE
(3HAKOBBIC) MOACTH, TPeOOPA30BBIBATE MOACILHBIC MIPEACTABICHNA — XUMHYECKHIT
3HAK (CHUMBOJI) DIEMEHTA, XUMHUYECKad (OpMysa, YPaBHEHHUE XHMHYECKOM



peakMu — Ipd pelIeHHH Y4YeOHBIX MO3HABATENBHBIX M NPAKTHUECKHX 3a1ad,
MPUMEHSTE HA3BAHHBIE MOJENBHBIE IPEACTABICHHS [T BBIABICHUS XapaKTePHBIX
MPU3HAKOB H3YYaeMBIX BEIIECTB U XUMUYECKUX PEaKIiii,

2) 6a30BbIe HCCICAOBATEIbCKHIE NeiiCTBHSA:

BIAJIETh OCHOBAMH METOAOB HAYyYHOrO MO3HAHWA BEIISCTB H XHMHYECKHX
peaKuuii,

(opMyIHPOBATH LENH U 33291 UCCIEAOBAHNA, HCIIOIB30BATh IOCTABIICHHEIC
H CaMOCTOATENBHO CPOPMYIMPOBAHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA
MMO3HAHUS U OCHOBBEL AJiA (POPMHUPOBAHMUA THIIOTE3BI MO MPOBEPKE MPABIIBHOCTH
BBICKA3bIBAEMBIX CYKICHUM,

BIAJIETh HABBIKAMH CAMOCTOSATEIBHOTO IUIAHUPOBAHUA M MPOBEACHUSA
YUYEHHYECKUX IKCTIEPUMEHTOB, COBEPILIEHCTBOBATE YMEHUs HaONMIOAaTh 3a XOJ0M
MpoLECCa, CaMOCTOATENBHO MMPOTHO3UPOBATh €ro Pe3ynbTar, (OpMyJHpPOBAThH
0000LIEHNS B BBIBO/IBI OTHOCHTENBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIEI0BAHNA,
COCTABRIATE 0OOCHOBAHHEIM OTUYET O IPOACTaHHOH padoTe;

npuoOpeTaTh OMBIT YYCHHYECCKOW HCCJICOOBATENIBCKON M MPOEKTHOR
OEATCTBHOCTH, MPOSBIATH CHOCOOHOCTE H TOTOBHOCTE K CAMOCTOATEIBHOMY
MOUCKY METOJOB PELICHUA MPAKTUYCCKUX 33434, MPUMEHCHHK) Pa3lIAnYHBIX
METOHOB [TO3HAHUS.

3) pa6ota ¢ undopmauneii:

OPHEHTHPOBAaTbCA B Pa3NMYHBIX HCTOYHMKAX HH(opMalun (Hay4HO-
MOMyJIsipHAsl JIMTEpaTypa XHMHYECKOTO COACPKAaHHA, CIPABOYHBIE MMOCOOHI,
pecypcsl HTEepHETA), aHANU3HPOBAaTh MHQOPMALMIO PaslUYHBIX BHAOB H (opm
MpEeACTaBICHUA, KPUTHYECKH OLICHHUBATh e€ JIOCTOBEPHOCTH "
HETIPOTHBOPEYHUBOCTE,

(GopMyNnHpOBaTh 3AMPOCH U MPHMEHATH PA3IHYHBIC METOABl TIPU MOUCKE U
orGope wuHpoOpMaUUH, HEOOXOAMMON A BBIMOJHCHHMA Y4eOHBIX 3a1ad
OIPEACIIEHHOTO THUIIA,

NpUOOPETaTh OMBIT HCMOAB30BAHUA HH(POPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIi U PA3TUYHBIX TOUCKOBBIX CHCTEM;

CAMOCTOATEJIBHO  BBIOMpaTh  ONTHMANbHYK)  (GOpPMYy  MpPEACTABIICHHS
HH(popManun (CXeMBI, rpaduKy, AMarpaMMBbl, TAOMUIB], PHCYHKH U IPYTHUE),

UCMONB30BaTh HAY4YHBI sA3BIK B KAYECTBE CpeACTBa mpH padore C
XUMUYECKON unHGOpPMAaLMeli: IPUMEHATE MEKIPEAMETHEIE ((pu3myeckue u
MaTEMaTHYECKIE) 3HAKU U CUMBOJIBL, (POpMYNBI, a00peBHaTypbl, HOMEHKIIATYPY,

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIHYCCKNE CPCACTBA HATTSIAHOCTH.

KoMMyHHKATHBHBIC YHHBEPCANbHbIE Y4¢OHbIC ACHCTBHA:



3aJaBaTh BOMPOCH MO CYECTBY 00CY:KAAEMOH TEMEI B XOA€ AUATIOTA W/ WIH
JUCKYCCHH, BBICKA3BIBATh HAEH, (POPMYIUPOBATE CBOM MPEINOKECHUS
OTHOCHTENBHO BHIMOJIHEHHS MTPEAJIOKEHHOM 3a1a4H;

BBICTYIIATh € MPE3CHTAUMEif PEe3yNbTaTOB TO3HABATENBHOH JESATENBHOCTH,
ITOJIyYEHHBIX CAMOCTOATENIBHO WIIH COBMECTHO CO CBEPCTHHKAMU IIPH BBIIOIHEHHH
XHUMHYECKOTO 3KCTIEPHUMEHTA, NMPAaKTUYeCKOH paboTHI MO MCCIEA0BAHHIO CBOHCTB
M3YYaEMBIX BEILECTB, pealH3alii yYeOHOro MpoeKTa, 1 (POPMyIHPOBATH BBIBOBI
MO pe3ynbTaTaM IMPOBEAEHHBIX HCCIEAOBAHWIA MyTEM COIIACOBAaHWs TMO3WLIMIL B
X01€ 00CYKACHHUA U OOMEHA MHEHHUSIMH.,

PeryisiTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE efiCTBHS:

CaMOCTOSTEJIFHO [LIAHHPOBATh H OCYIISCTBIIATH CBOI TI03HABATENBHYIO
OEATCTIBHOCTD, ONpeacidd €& LeNH W 3aJa4d, KOHTPOJIMPOBATh H IO MEpe
HEOOXOOMMOCTH KOPPEKTHPOBATh IMPEIJIaracMblif  arOpUTM ACHCTBHHA IIpH
BBITMIOJIHCHHM YY€OHBIX ¥ HCCICIOBATCIBCKHX 3adady, BHIOMpate Hambonee
3 eKTUBHBI cIOCO0 UX pelleHHd ¢ YYETOM NOJNYyYEHHs HOBBIX 3HAHUH O
BELIECTBAX U XUMHYECKHX PEaKIUIX;

OCYILECTBJIATE CAMOKOHTPOJIb JAEATENBHOCTH Ha OCHOBE CaMOaHalIHM3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATBI

[TpenMeTHBIE pe3yNbTaTHl OCBOSHUS TPOrPaMMBI [0 XUMHH Ha YIIyOIEHHOM
YPOBHE Ha YPOBHE CPEAHEr0o OOWIEro 0Opa30BaHUA BKJIFOYAIOT CHELMPUUECKUE
s yueOHOro npeamMera « XHMHUA» Hay9IHbIC 3HAHHS, YMEHHUS U cTOcOOB! AeHCTBHIA
M0 OCBOCHHIO, MHTEPIPETALHH H TPeoOpa3oBaHNI0 3HAHWIA, BUABI ACATCTBHOCTH
MO MOJYYEHHIO HOBOTO 3HAHHA W TIPUMEHEHWIO 3HAHWH B PA3MMYHBIX YICOHBIX
CHTYalHAX, a TAK)KC B PCAJIBHBIX JKU3HCHHBIX CHTYaALUAX, CBA3AHHBIX C XuMHci. B
MporpaMMe N0 XHMHHM TPEAMETHBIE PE3yJbTaThl MPEACTABJACHBl TO [OJAaM
H3YUEHHUS.

10 KJIACC

[IpeomeTHBIE pe3ynbTaTBl OCBOCHHA Kypca «OpraHudeckas XuUMHS»
OTPakaroT:

C(OPMHPOBAHHOCTH TIPEACTABJIICHHI: O MECTe H 3HAYECHHW OPraHUYeCKOif
XMMHH B CHCTEME C€CTECTBEHHBIX HAYK H €€ POJIM B OOCCTICUCHHM YCTOHYHBOIO
pa3BUTHUS YETOBEYECTBA B PELICHHU MPOONEM IKOIOTHYECKOH, SHEPreTHYeCKOH U



MUILEROH O€30MacHOCTH, B Pa3sBUTHU MEAULIMHBI, CO3JAHHU HOBBIX MAaTEpPHAIIOB,
HOBBIX HUCTOYHUKOB HEPTHH, B 00ecmeyeHUH PallHOHAIBHOTO
MPUPOAOMONB30BaHNA, B (POPMUPOBAHUH MHPOBO33PEHHUS U OOWIEH KYyIBTYpHI
YesIOBEKa, a TaKKe 3JKOJOTMYECKH OOOCHOBAHHOIO OTHOIUEHHS K CBOEMY
3AOPOBBIO H IPHPOIAHOMH Cpene;

BIIAJCHUE  CHCTEMON  XWMMYECKHX  3HAHHHW, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIOLINE TIOHATUA — XUMHYECCKHI 3JIEMEHT, aTOM, AOPO U 3JICKTPOHHAS
obomouka aroma, S$-, p-, d-aroMHbBIE OpOHMTANIM, OCHOBHOE H BO30YKIEHHOE
COCTOSIHMA aToMa, TIuOpuaM3auMs AarOMHBIX OpOWTanch, WOH, MOJEKYIAa,
BAJICHTHOCTD, AMEKTPOOTPULATENIBHOCTD, CTENCHD OKUCIICHUA, XUMHUYIECKasi CBA3b,
MOJIb, MOJIpHAs Macca, MOJAPHBIH 00BEM, YIIEPOAHBIH CKeNeT, (PyHKIMOHATBHAS
rpynna, paaukag, CTPYKTYPHBIE (OpMYyJBl  (pa3BEPHYTHIE, COKPAIIEHHBIE,
CKENICTHBIE), HM30MEPUS CTPYKTYPHAd M TPOCTPAHCTBEHHAd (T€OMETPHUECKAd,
ONTUYECKAsA), HU3OMEPBI, TOMOJIOTHYECKHUH psiA, TOMOJIOTH, YIJIEBOJOPOMLL,
KUCIIOPOA- U A30TCOACP)KALINE OPTaHHYCCKHE COCOHMHCHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOIICKYJIAPHBIE COCAMHEHUSA; TEOPHH, 3aKOHBI
(mepnoanyeckuit 3akoH J. M. Menaeneepa, Teopus CTPOCHHS OPraHMYECKHX
BewecTB A. M. BymiiepoBa, 3aK0H COXpaHEHUA MACCHl BELIECTB, 3AKOH COXPAHCHHUS
H TPEBPALICHUA SHEPIrUM TPH XUMHYCCKHUX PEaKUHAX), 3aKOHOMEPHOCTH,
CHMBOJHYECKHH A3bIK XUMHH, MHPOBO33PCHUYECKHE 3HAHMA, JICXKALIHE B OCHOBE
MOHUMAHUA MPUYHHHOCTH U CHCTEMHOCTU XHMHYECKHX SIBIICHUI, TPEACTABICHHS
O MEXAHU3Max XHUMHYECKHX pPEaKUud, TEePMOJMHAMHYECKHUX U KHHETHYECKHX
3aKOHOMEPHOCTAX HX NMPOTEKAHUs!, O B3aUMHOM BJIHSHHM aTOMOB H IPYIII aTOMOB
B MOJIEKyJiaX (MHAYKTHBHBIH U Me30MepHBIil 3(dekThl, opueHtantsl 1 u Il poaa);
daxkTonoruUecKne CBEJCHHS O CBOICTBAX, COCTaBe, MONYYCHHHU W OE30MacHOM
HCTIOJIb30BAHHHM BAYKHEHILNX OPTaHUYECCKHUX BEIIECTB B OBITY W MPAKTHYECKOI
OCATCTBHOCTH  4Y€NOBEKa, OOWIMX  HAYYHBIX  MPUHLOUNAX  XUMHYECKOTO
MPOM3BOACTBA (Ha MPUMEPE MTPOU3BOACTBA METAHOA, TIEpepaboTKu HedTH),

C()OPMUPOBAHHOCTh YMCHUII. BBIABIATH XApAKTEPHBIE TPHU3HAKH TIOHATHIA,
YCTAaHABNHMBATE MX B3aUMOCBA3b, HCIOIB30BaTh COOTBETCTBYHOIIUE MOHATHA NpPH
OTUCAHUM COCTaBa, CTPOCHHA U CBOMCTB OPraHUYEeCKUX COCUHEHMIA,

c(pOpPMHPOBAHHOCTH YMEHHIA:

UCIMONBb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JUIS COCTABJIEHUS MOJNEKYISPHBIX H
CTPYKTYPHBIX {Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) POPMYNT OPraHHYECCKUX
BEILECTB,;

COCTABRJIATh YPABHCHHA XHMHYCCKHX PCAKUMHA M PACKPBIBATh MX CYIIHOCTB:
OKMCITUTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEaKUMid  NOCPEACTBOM  COCTABIICHHS
3MEKTPOHHOIO OanaHca OSTHX peakUuii, peakumii HOHHOrO OOMEHa MyTEéM
COCTABJICHHs UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPABHEHHIA,



W3rOTABUBATh MOJEIH MOJIEKY OPraHUYECKUX BELIECTB A WLIKCTpAUUU
HX XUMHUYECKOT0 U NPOCTPAHCTBEHHOTO CTPOCHHUS,

C()OPMUPOBAHHOCTH YMEHMIA: YCTaHABIUBATH MPHHAAIECKHOCTh M3YYECHHBIX
OPraHMYECKUX BEUIECTB MO HMX COCTABY M CTPOCHUIO K OMNPEACTIEHHOMY
KIacCy/Tpynne COeAMHEHMH, JaBaTh MM HA3BaHUS 1O CHUCTEMATHYECKOId
HoMmeHknatype (IUPAC) U OpHBOAWTH TPHBHAIBHBIC HA3BAHHA AJIA OTACIIBHBIX
npeacTaBuTeNeii OPraHUYESCKUX BEIICCTB (ITHJIEH, alleTIWICH, TOMYOJI, TJIHLEPHH,
STHIICHIJIMKONb, (eHon, ¢dopManpaern, aueTanbACrul, AaueTOH, MYypPaBbHUHAS
KHCJIOTA, YKCYCHAA KUCJIOTA, CTEAPHHOBAs, OJICHHOBAsA, MAIbMUTHHOBAS KHUCIIOTHI,
[JIMLUMH, aNaHuH, MaabTo3a, PPyKTO3a, aHWIMH, AUBHHIII, H30TIPEH, XJIOPOMIPEH,
CTHPON U APYTHE),

C()OPMUPOBAHHOCTE YMEHHUSA ONPEAECHATH BHA XUMHYECKOH CBI3H B
OPraHMYEeCKUX COCAMHEHUAX (KOBAJIEHTHAs M HWOHHAs CBA3b, G- W TM-CBA3b,
BOJIOPOAHAS CBS3b),

Cc(OPMHPOBAHHOCTE YMEHHA TNPUMEHSTH [OJIOXKEHUA TEOPUH CTPOCHHS
opraunydeckux BemecTB A. M. Bytnepoa ansa 0OBACHEHNA 3aBUCUMOCTH CBOICTB
BEILECCTB OT UX COCTABA U CTPOCHUA,

c(OPMHPOBAHHOCTH ~ YMEHMH  XapaKTCpPU30BaTh  COCTaB, CTPOCHHUE,
$U3HYCCKUE M XUMWUYECKHE CBOWCTBA THIMMYHBIX NPCACTABUTENCH Pa3IMYHBIX
KIacCOB OPTaHUYECKUX BEILECTB. AJIKAHOB, LIUKJIOATIKAHOB, ANKEHOB, AJIKAJUEHOB,
AJIKMHOB, AapPOMATUYeCKHX YITIEBOJOPOJOB, CIIMPTOB, AaJbAETHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOSAUHEHUI U
AMHHOB, aMWHOKHUCIOT, OEITKOB, YINEBOAOB (MOHO-, AW- U TOJHCAaXapHIOB),
WUTIOCTPUPOBATh  T€HETHUECKYH)  CBA3b  MEXAY HHMH  YPaBHCHUAMH
COOTBETCTBYIOIUMX XWUMHYCCKUX PEAaKUUi ¢ MCHOMb30BAHUEM CTPYKTYPHBIX
$opmyu;

c(OPMHPOBAHHOCTE YMCHHUS MMOATBEP;KIATE HA KOHKPETHBIX IPHUMEPax
XapaKTeP 3aBUCUMOCTH PEAKUHOHHON CIOCOOHOCTH OPraHNYECKUX COCANHEHUI OT
KPAaTHOCTH U TUNA KOBAJIEHTHOM CBA3H (G- U M-CBA3H ), B3AUMHOIO BJIUSHHUS aTOMOB
U CPYIN aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTE YMEHHS XapaKTEPHU30BaTh UCTOYHNKH YIIIEBOIOPOIHOTO
ChIpbd (He(pTh, NPUPOAHBIA Tra3, yroib), Cmoco0bl ero mnepepaloTku H
MPaKTHYECKOE MPUMEHEHNE IPOAYKTOR MePepadboTK,

C(OPMHPOBAHHOCTH BIAACHUA CHCTEMOIH 3HAHHHA O €CTECTBEHHO-HAYYHBIX
METO/AaX MO3HAHUSA — HAOMIOJEHUH, H3MEPEHHH, MOJEIUPOBAHIH, IKCIICPUMEHTE
(peasibHOM M MBICIICHHOM ) U YMEHHS IPUMEHATEH 3TH 3HAHWA,

C(OPMHPOBAHHOCTH ~ YMEHHMS  TIPUMEHSThH OCHOBHBIE oTIepaLiy
MBICJIUTEJIBHOW OEATCIBHOCTH — aHalM3 M CHHTE3, cpaBHeHuWe, o00o0uieHue,



CHUCTEMATHU3ALMIO, BHISIBICHHE NMPHUUYUHHO-CIEACTBEHHBIX CBA3CH — I H3y4YEHUS
CBOMCTB BEIECTB U XUMUYECCKUX PEAKIIHii;

Cc(POPMHUPOBAHHOCTE YMEHUIA: BBIABNATH B3aMMOCBSA3b XUMHUYECKHUX 3HAHUH C
MOHATUAMU U TIPEACTABICHUAMH APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JUIsA
Oosice OCO3HAHHOTO MOHMMAHUS CYIIHOCTH MAaTEPUAIBHONO €AMHCTBA MUpA,
HCTIONB30BAaTE CUCTEMHBIC 3HAHUA 10 OPraHMYECKON XMMHU A OOBACHCHHUA H
IPOTHO3UPOBAHUA ABJICHUH, UMEIOLINX €CTECTBCHHO-HAYYHYIO IIPUPOLY,

C(hOpMHUPOBAHHOCTE YMCHHH. TPOBOAWUTH PACU4€TBl MO XHMHUYECKAM
dbopMyliaM U YPaBHECHHAM XMMHYECKUX PEAKLIMI ¢ UCTIOIB30BAHUEM (PUZHUECKUX
BenHYMH (Macca, OOBEM Tra30B, KOIMWYECTBO BEIICCTBA), XAPAKTEPUIYIOLINX
BEIIECTBA C KOJMYECTBCHHOH CTOPOHBI. PacU&THl MO HAXOXKACHHI) XHMMYECKOM
(OpMyJIBl BEIIECTBA MO H3BECTHBIM MAacCCOBBIM AOMAM XMMHYECKHX JJIEMEHTOB,
MPOAYKTAM CTOPaHUs, IIOTHOCTHU ra3000pa3HBIX BELIECTB,;

c(OPMHUPOBAHHOCTE YMEHHI: MPOrHO3UPOBATh, aHAIM3UPOBATL U OLICHUBATH
C TO3WLUMI  JKONOTHYEeCKOW  O€30macHOCTH  MOCHCACTBUA  OBITOBOW  H
MPOM3BOACTBCHHON ICATCIBHOCTH 4YENOBEKa, CBA3AHHON ¢ mepepaboTKOi
BEILICCTB, UCIIOJIB30BATh NOIYYCHHBIC 3HAHUA IJTA IPUHATHS TPAMOTHBIX PELICHUI
npoGieM B CUTYaUMX, CBA3AHHBIX ¢ XUMHCEH,

c(hOPMHPOBAHHOCTE YMCHHUHN: CAMOCTOATENFHO IUIAHHPOBATh W MPOBOIUTH
XUMHYECKHH OKCIEPUMEHT (MOIYYEHUE M M3YUYCHHE CBOICTB OpPraHMYECKUX
BEIIECTB, KAYECTBEHHBIE pPEAKIMH VYINEBOJOPOAOB pa3IUYHBIX KIAaCcCOB H
KUCTOPOACOAEPKAIMX OPraHUYECKHX BEMICCTB, PELICHHE JIKCICPUMEHTANBHBIX
3ala4 MO pAclO3HABAHUIO OPraHMYECKHUX BEIIECTB) C COOMKOACHUEM IIPaBHI
OezomacHOro OOpaleHus ¢ BEIIECTBAMH M Ja0opaTOpHBIM 00OPYAOBAHHUEM,
dbopMyIMpOBaTh UENb WCCICOOBAHWA, TPEACTABIATh B Pa3nuyHoil  (opme
Pe3yNBTATH KCIIEPUMEHTA, AHATTM3UPOBATD # OLECHHBATH HX JOCTOBEPHOCTE,

c(hOpMHUPOBAHHOCTE YMECHUIA:

co0moaaTe NpaBuia SKOJMOTHUECKH LENICCO00Pa3HOro MOBEACHUA B OBITY U
TPYAOBOH JACATENBHOCTH B LENSIX COXPAHEHUS CBOETO 30POBbs, OKPYKAFOLICH
MPUPOAHON CPEABL U TOCTUNKECHUA €€ YCTOHYMBOIO pa3sBUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCHCTBHSA HA >KUBBIC OPraHHU3MEL
OTIPEAENEHHBIX OPraHUYECKUX BEIIECTB, TOHUMasA ¢cMBICH nokasarens [IK;

aHATN3UPOBATh LENECOOOPA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIIECCTB B
MIPOMBILUICHHOCTH U B OBITY ¢ TOUKH 3PECHUA COOTHOLICHUA PUCK-TIOND3A,

C()OPMUPOBAHHOCTE YMEHHI: OCYIIECCTBIIATE ICICHANPABICHHBI TOUCK
XUMHUYICCKON HHPOPMALIMK B PA3JIMYHBIX HCTOYHHKAX (HAay4dHas U yueOHO-HayyHasA
IMTEepaTypa, CpeacTBa MacCoBOM MHGpOopMaLK, MHTEPHET U APYTHE), KPUTHYECKH
AHAJIM3UPOBATh XUMUYECCKYIO HHPOpMaLHIo, nepepabareiBaTh ¢€ U HCIONB30BaTh
B COOTBETCTBHH C MOCTaBICHHOH yueOHOMH 3amayeii.



11 KVIACC

[TpeaMeTHBIE pPE3YNbTaThl OCBOCHHA Kypca «OO0Was U HeopraHuueckas
XUMHSA» OTPAXKAKOT:

C(OPMHUPOBAHHOCTh TMPEACTABICHUN: O MATepUAILHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTAX M TO3HABACMOCTH SBJICHHWI NPUPOABI, O MECTE U 3HAYCHUH
XUMHH B CUCTEME €CTECTBCHHBIX HAyK H €€ pOIW B OOCCICYEHUHW YCTOMYHMBOIO
Pa3BUTHA, B PELICHHH MPOOIEM SKOJIOTMYECCKOH, DHEPreTUYeCKON M MHUIICBOM
0€30MacHOCTH, B PA3BUTUH MCIOWLHMHBI, CO3JAHWH HOBBIX MATEPHANIOB, HOBBIX
HCTOYHHKOB SHEPrUH, B OOCCICUYCHHH PALMOHAIBHOIO TPHPOAONOJIB30BAHUA, B
(OpPMHUPOBAHUH MHPOBO33PECHUA W OOWEH KyJIbTYphl YENOBEKA, a TAKKe
3KONOTHYECKH OOOCHOBAHHOIO OTHOIICHUS K CBOEMY 3/I0POBBI0 W MPUPOAHOIA
cpeae,

BIAQJEHUEC  CHCTEMOH  XHUMHYECKHX  3HAHHI, KOTOpas  BKIIIOYAET:
OCHOBOMOJIAralolNe MOHATHA — XHMHYECKHH 3J€MEHT, aroM, sIp0 arToMa,
H30TOIIBI, HICKTPOHHAs 000I0UKa aroma, s-, p-, d-aToMHBIe OpOUTAIH, OCHOBHOE H
BO30YKAEHHOE COCTOSIHMA aToMa, rudpmam3alus aTOMHBIX opOuTaneii, HOH,
MOJIEKYJIA, BAICHTHOCTb, JJICKTPOOTPULATEIIBHOCTh, CTENEHb  OKUCIICHHA,
XUMUYECKass CBS3b (KOBAJNICHTHAA, HOHHAsA, METAUIMYECKAs, BOAOPOAHAs),
KPUCTAIUIMYECKAA PEIIETKA, XUMHUYECKAA PEaKUus, pPACcTBOP, OSIEKTPOJIMTEI,
HE3JIEKTPONMUTEL, JJCKTPOIUTHYECKAs JAHCCOLMALMSA, CTEMEHb JUCCOLMAIUH,
BOAOPOAHBI TOKA3aTeNb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOH 3(deKT
XHUMHYECKOH peakiidi, CKOPOCTh XUMHYECKOH peaklui, XUMHYECKOE PaBHOBECHE,
TEOPUH U 3aKOHBI (TEOPHS SMEKTPOTUTHUYECKOH AMCCOLMALMM, MEPUOAUYCCKHIA
3axoH J1.1. Menneneena, 3aK0H COXPaHEHHUs] MacChl BEIECTB, 3aKOH COXPAHEHUS U
[IPEBPALICHNAA 3HEPTHH TPU XUMHYECKUX PEAKLMIX, 3aKOH MOCTOAHCTBA COCTABA
BEIICCTB, 3aKOH ACHCTBYIOLMIMX MAcC), 3aKOHOMEPHOCTH, CHMBOJWYECKUN A3BIK
XAMHH, MHPOBO33DEHUYCCKHE 3HAHMA, JCKAIKAEC B OCHOBE TNOHUMAHUSA
NPUYHHHOCTA M CHCTEMHOCTH  XMMHYECKHUX  ABJICHWI,  COBPEMECHHBIC
MPEACTABACHUI O CTPOSHUH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYIAPHOM H
HAJAMOJIEKYJIIPHOM YPOBHAX, TNPEACTABICHUA O MEXaHH3MaX XHUMUYECKHX
peakuuii, TEPMOAMHAMHMYECKHX U KHHETHYECKMX  3aKOHOMEPHOCTAX  HX
MPOTEKAHUSA, 0 XUMHUYECKOM PABHOBECHH, PACTBOpaX M AUCTIEPCHBIX CHCTEMAX,
(haKTONOTHYECKNE CBEACHHsS O CBOHCTBAX, COCTAaBe, MOJYYCHHH W Oe30MacHOM
HCTIONB30BAHHN BAKHEHIIMX HEOPraHMYECKUX BEIICCTB B OBITY M MPAKTHYECKOM
NEATETBHOCTH  YENOBEKa, OOIMX  HAYYHBIX  OPUHIUMAX  XUMHYECKOTO
IPOM3BOACTBA,

c(hOpMHUPOBAHHOCTE YMECHHH. BBIABIATH XAPAKTEPHBIC MPH3HAKH MOHATHM,
YCTAHABJIMBAThL MX B3aHMOCBA3b, HCIONB30BaTh COOTBETCTBYIOLIUE MMOHATHS MPH
OTIMCAHUHN HEOPTAHUYCCKHX BELIECTB U UX MPEBPALLICHHUT,



C()OPMUPOBAHHOCTE YMEHHUS HCIOJB30BaTh XUMHYECKYI) CHMBOJIMKY Ui
COCTABICHUA (OpMyn BEUIECTB W  YPAaBHEHHH XUMHMYECKHX  pEaKLui,
cucreMaTtu4eckyr) HoMEeHKIarypy (IUPAC) U TpuBHanbHEIC HA3BAHUS OTACNIBHBIX
BEIIECTB,

Cc(OPMHUPOBAHHOCTE YMEHHS OMPEACATh BAICHTHOCTh M CTEEHL OKUCIICHUS
XUMHYCCKUX IIEMEHTOB B COCAMHEHMSX, BUO XUMHYCCKON CBA3HM (KOBAICHTHAA,
HOHHAA, METAUIMYECKAsA, BOJOPOAHAA), THI KPUCTAUIMYECKOH PELIETKH
KOHKPETHOTO BEIICCTBA,

c(hOpMUPOBAHHOCTE YMEHUSA OOBACHATH 3aBUCHMOCTH CBOWCTB BEILICCTB OT
BHJA XUMHYCCKOW CBA3M W THUNA KPUCTAIUIMYECKOM PEIIETKH, OOMEHHBIN H
JOHOPHO-AKIENTOPHBIH MEXAHU3MBL 00Pa30BaHUS KOBAJIEHTHOI CBA3H,

C()OPMUPOBAHHOCTE ~ YMEHHMH:  KIacCU(UIMPOBaTh.  HEOPTaHHUUYECKHE
BEIECTBA [T0 HX COCTABY, XUMHYECKHE PEAKIHU 10 Pa3IHYHbBIM IIPU3HAKaM (YHCIY
H COCTaBY PEArupyrOIIMX BEIISCTB, TEIIOBOMY 3(PQeKTy peakiuu, U3MEHEHHE)
CTETICHEH OKMUCIICHHs JJEMEHTOB, OOpaTMMOCTH, VYYaCTHI0 KaTanu3aropa u
OPYTHE), CAMOCTOATENBHO BHIONPATh OCHOBAHHSA M KPUTEPHH T KIacCupHKALAH
H3yYacMBbIX BELICCTB U XUMHYECKUX PEAKLINIL;

c(hOPMHPOBAHHOCTH YMEHHS PACKPBIBATH CMBICI EPUOINYECKOTO 3aKoHa [l
H. Mengeneesa 1 AEMOHCTPUPOBATD €10 CHCTEMATH3UPYIOIYO, O0BACHUTEIBHYIO
H IMPOTHOCTHYECKYEO (DYHKIIUH,

C(POPMHPOBAHHOCTE YMEHHH: XapaKTEpU30BaTh DNEKTPOHHOE CTPOCHHE
aTOMOB U HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—4E€TBEPTOrO IMEPHOAOB
Ilepuomnueckoit  cucremel  JIW.  MeHaeneesa, HCNonb3yd — MOHATHSA
«IHEPreTHYECKUE YPOBHHWY», (IHEPreTHUECKHUE MOAYPOBHH», «S-, p-, d-aTOMHBIE
opOutanm», «OCHOBHOC¢ H BO30OY)KIEHHOE SHEPTETHYECKHE COCTOAHHS aToOMay,
OOBACHATD 3aKOHOMEPHOCTH HM3MCHEHHWA CBOWCTB XMMHYECKMX JJIEMCHTOB U WX
COCAVHEHUN 1o mnepuogaMm u rpynmam I[lepuoaunueckoi cucremer M. .
Menaeneepa, BAICHTHBIE BO3MOYKHOCTH A4TOMOB JJIEMEHTOB HA OCHOBE CTPOCHHS
HX IEKTPOHHBIX 00QIOYEK;

C()OPMUPOBAHHOCTE YMEHHMH: XapaKTepH30BaTh (OMHCHIBATh) OOIHE
XMMHYECKHE  CBOMCTBA  BEIIECTB  PA3MUYHBIX  KJIAcCOB, MOATBEP)KAATh
CYIIECTBOBAHHE TEHETHYECKOH CBA3M MEXAY HEOPraHUYECKUMH BEILECTBAMHU C
[TOMOIIBI) YPAaBHEHHH COOTBETCTBYIOIIUX XHMUYECKHX PEAKIUH;

C(hOPMHUPOBAHHOCTE YMEHWA PACKPBIBATH CYIIHOCTh.  OKWCJIHTENBHO-
BOCCTAHOBUTENBHBIX PeaKliii MOCPEACTBOM COCTaBICHHS 3MEKTPOHHOTO OanaHca
STHX PeaKkuuii; peakuuii HOHHOro OOMEHA MyTEM COCTABICHHS WX IMOJHBIX H
COKPAWIEHHBIX  HMOHHBIX  YPABHEHHWI,  peakuvii  THAPONIH3a,  pPeaKuuit
KOMIUIEKCO0Opa3oBaHu (Ha IpHMEpPe M APOKCOKOMIIIEKCOB LIMHKA M ATIOMHHHA ),



C()OPMHUPOBAHHOCTE YMEHHS OOBACHATh 3aKOHOMEPHOCTH TPOTEKAHMS
XUMHYECKHX PEAKUUi ¢ YYETOM HX DHEPreTHYECKUX XAPaKTEPUCTHK, XapakTep
H3MEHEHHs] CKOPDOCTH XHMHYECKOH peakUMd B 3aBUCHMOCTH OT Pas/IHYHBIX
(axTOPOB, a TAKKE XapaKTEP CMENICHUSA XUMHUYECKOTO PABHOBECHS MO/ BIIUSHUEM
BHEIIHUX BO3/AcHcTBUi (npuHuun Jle [Marense),

C(hOpMHUPOBAHHOCTE YMEHHS XAPAKTCPU3OBATE XHMHYECKHE PCAKLMH,
JSKALIHE B OCHOBE IPOMBILIICHHOTO MONYYCHHA CEPHOM KHCIIOTH, aMMHAKa,
o0lMe HAy4YHBIC MPUHLMIBL XUMHYECCKHX [POW3BOACTB, LENECOOOPA3HOCTD
[IPUMCHEHUA HEOPTAHUYCCKUX BCILECTB B NMPOMBILUICHHOCTH U B OBITY ¢ TOYKH
3pEHUs COOTHOLUCHHS PUCK-TIONE3A,

c()OPMHUPOBAHHOCTh BIAJCHHUS CHUCTEMON 3HAHHH O METOAaX HAy4YHOrO
MO3HAHHS SABICHUI NpHpPOAB — HAOMIOACHHE, H3MEPEHHE, MOJCIHPOBAHUE,
3KCTIEPHUMEHT (peaNbHBIl U MBICTICHHBIH ), HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHMS MPUMEHATE 3TH 3HAHUA MPU SKCTICPUMEHTAIBHOM HCCIEN0BaHUH BEILECTB
H A1 OOBACHEHWA XMMHYCCKHX SBIICHHH, HMCKOLIMX MECTO B TIPUPOAE,
MPAKTHYCCKON ACATENBHOCTH YEIOBEKA U B TOBCEAHECBHOMN SKU3HH,

c(hOPMHPOBAHHOCTH YMEHHSA BBIABJIATE B3aMMOCBA3b XUMWYECKUX 3HAHHH C
MOHATUAMH U TIPEACTABINCHUAMH APYTHX €CTECTBCHHO-HAYYHBIX NPEAMETOB IJIA
OoJice 0OCO3HAHHOTO IOHUMAHHS MATEPUANBHOTO €ANHCTBA MUPA,

C()OPMUPOBAHHOCTE YMEHHS TPOBOAWUTH PACUEThl, ¢ HCMOAB30BAHUEM
MOHATHH «MaccoBasi A0Js BEIIECTBA B PacTBOPE» M «MOJApHAS KOHIEHTPALULY,
MacChl BEIIECTBA WU 00BEMA ra3a Mo U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCe
M 00BEMY OHOTO M3 YYaCTBYHOIIMX B PEAKIMH BELISCTB, TEIUIOBOTO >(pexTa
peaKkuuH; 3HAYCHHs BOJAOPOAHOrO MOKAas3aTells pacTBOPOB KHCJIOT H IIENOYEH C
H3BECTHOM CTEMEHBIO AMCCOLHALMM, Macchl (00BbEMA, KONMYECTBA BEILICCTBA)
MPOAYKTA PEaKUMH, €CIIM OJHO U3 UCXOAHBIX BELIECTB JAHO B BHIE PacTBOpA C
OTIpeACNEHHONH MAcCOBOH IoJCH pacTBOPEHHOTO BEILECTBA HJIH JAHO B M3OBITKE
(MMeeT TPHMECH), JOJM BHIXOAA TPOAYKTa pPEakuuH, OOBEMHBIX OTHOLICHHIA
rasoe;

C()OPMUPOBAHHOCTh YMEHHUI: CaMOCTOATENBHO IUTAHUPOBATh U MPOBOIUTH
XUMHYECKHH  OKCIIEPUMEHT  (NMPOBEACHHE  peakiuii  HOHHOrO  OOMEHa,
MOATBEPKACHNE KAUECTBEHHOTO COCTaBa HEOPTAHUYECKUX BEIIECTB, ONPEACICHUE
Cpelbl PacTBOPOB BEMHICCTB ¢ MOMOIIBK WHAMKATOPOB, H3YYCHHUE BIMSIHHA
pa3muuHBIX  (PAKTOPOB HA CKOPOCTh XHMHYECKOH  PEaKUMH, PELICHHE
IKCOEPUMEHTANIBHBEIX  33Aa4 No TeMaM «Meramisl» u  «Hemeramnel»y) ¢
coOmogeHHeM MpaBuw 0e€30nacHOro oOpallcHHs ¢ BEIISCTBAMH H J1a00paTOpHBIM
obopymoBaHueMm, (QopMymuMpOBaTh LECIb HMCCIACAOBAHUA, TNPCIACTABIATH B
pa3nuuHoi (POopMe pe3ysIbTaThl SKCMEPUMEHTA, AHATM3UPOBATh M OLECHWUBATHL HMX
IJOCTOBEPHOCTE,



Cc()OPMUPOBAHHOCTE YMEHUIA: COONMIOIATH MPABUJIA NMOJB30BAHUA XUMHUYECKOH
mocyoif U JIabOpaTOpHBIM O0OpPYJIOBaHHEM, OOpAIllEHHs ¢ BEIICCTBAMH B
COOTBETCTBUM C HHCTPYKIMSIMH MO BBHIMONMHEHUI JAa00PaTOPHBIX XHMHYECKHX
ONBITOB, JKOJIOTHYECKH LENECOO0PA3HOr0 MOBEACHUS B OBITY W TPYAOBOIA
JEATEIBHOCTH B LIENAX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYXKAKOIICH MPUPOIHOMH
CpeArl W JOCTHKECHUS €€ YCTOHYHMBOIO pAa3BUTHs, OCO3HABATH OMACHOCTH
TOKCHYECKOTO ACHCTBUS HA SKUBBIE OPTAHU3MEI OMPEACIEHHBIX HEOPTaHHMYECKUX
BEIICCTB, MOHUMAag CMBICH nokasarens 1K

C(OPMHPOBAHHOCTE YMEHHII: OCYIIECTBIIATE LEIICHAINPABICHHBIH TOUCK
XUMHUYECKOH HHPOPMALIUN B PA3JIMNYHBIX HCTOYHUKAX (HAy4Has ¥ y4eOHO-HAy4YHAd
AUTEparypa, CPEeACTBa MaccoBoil HH(popMalu, HTEpHET U Apyrue), KpUTHYECCKU
AHANM3UPOBATh XUMHUECKYIO HH(POPMaLUIO, epepadaThiBaTh €€ U UCHOIB30BATh
B COOTBETCTBHHU ¢ NOCTABICHHOH Y4eOHOH 3a1aueil.
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IIpencraBaenue o

7.09-11.09

https://m.edsoo.ru/P6AQNOU22




Kiaccuukaum u
CHCTeMaTH4YeCKass HOMEHKJIaTypa
(IUPAC) opraHn4ecKkHX BEIIeCTB

Knaccupukauus peakuuii B

14.09-

7 N https://m.edsoo.ru/MSDJYMPIM
OpPraHuyeCKOM XUMHUH 18.09

8 CHCTCEA&THS&L[I/IH H-O000mIERHE il https://m.cdsoo.ru/SKOA3EB67
3HaHUM 10 TemMe 18.09
AJNKaHBI: TOMOJIOTHYECKUI PsITI,
obwas popmya, HOMEHKIATYpa {66

9 1 U30MepHsl, JIeKTPOHHOE H 18:09 https://m.edsoo.ru/SHWFWZ174
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 q)ﬂ:i”quKHe H XHMIHeCKHe el https://m .edsoo.ru/GVELNQJ3X
CBOICTBa aJIKaHOB 25.09
HaxosxneHue ajikaHoB B 54 e

11 npupone. CriocoObl nonay4eHus 1 25:09 https://m.edsoo.u/AB2ZKXXIZ
NpUMEHEHHEe aJIKaHOB
uknoankanst: obwmas Gopmyna,
HOMEHKJIATypa U U30MepHs, 5 o

12 0CODEHHOCTH CTPOEHHS U S0 https://m.edsoo.ru/Q4B590Q 1A
XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIy4EHHUST U TPUMEHEHHE
Peluenue pacu€rHbix 3a1a4 Ha
onpeneneHne MOJIeKyJIspHO
(hopMyJibl OPraHUYECKOro

13 BELLECTBA 10 MAaCCOBBIM J10JISIM 28.09-2.10 | https://m.edsoo.ri/ED66JALEK

aTOMOB 3JIEMEHTOB, BXOSIINX B
ero cocraB. CucremMaTu3auus 1
00001eHne 3HaHul 10 TeEMe




AJIKEHbI: TOMOJIOTHYECKHI Psifl,
o0was Gopmysa, HOMEHKIATYpA,
ANEKTPOHHOE U

14 28.09-2.10 | https://m.cdsoo.ru/NCGOE2K0J
MPOCTPAHCTBEHHOE CTPOCHUE
mounexkya. CTpyKTypHast U Luc-
TPaHC-U30MEPHUs AIKEHOB
Dusznyeckre 1 XUMHYECKHE

15 cBoiicTBa ankeHoB. [IpaBuio 28.09-2.10 | https://m.edsoo.ri/6XZHRIRTW
MapkoBHHKOBA
CrniocoObl nony4eHust 1

16 y 5.10-9.10 https://m.edsoo.ri/YSODCR6ZN
NpUMEHEHHUE aJIKEHOB
IMpakTuueckas padora Ne 1 no

17 teme "[lonyuenue sTunena u 5.10-9.10 https://m.edsoo.rt/HHCGPAVHS
U3y4YEHUE ero CBOHCTB"
Peluenue pacuéTHbIX 3a1a4 Ha
ornpeneseHne MOJIeKyJISipHON

18 i P 5.10-9.10 https://m.edsoo.rt/ XYWNMAYNA
(bopMyJibl OpPraHMYeCcKOro
BELIEeCTBA
AnKagueHbl: CONpsiKEHHBIE,
H30JIUPOBAHHBIE, 12.10- _

19 P https://m.edsoo /EKDS1USUV
KymysnupoBaHHbie. OcoOeHHOCTH 16.10
AJIEKTPOHHOTO CTPOEHUS
XHUMHUYECKHE CBOICTBA 12.10-

20 B https://m.edsoo.ru/M356GLRBE
CONPSI’KEHHBIX JIMEHOB 16.10
CniocoObl nosyueHust U 12.10-

21 y https:/m.edsoo.r/KTSMIN272
MPUMEHEHHUE KA UEeHOB 16.10
AJKMHBI. TOMOJIOTUMECKUH PS, 19.10-

22 P https://m edsoo.r/N6SWYKDO3
o0mas Gopmyia, HOMEHKIATYpA, 23.10




3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ1, (U3nuecKue CBONCTBA

19.10-

23 XUMHUUYECKHE CBOKMCTBA aJIKHHOB 3415 https://m.edsoo.ru/MQ7AO03SUC
KauecTBeHHbIE peakiLMu Ha 19.10-

24 : PEERS https:/m edsoo./45UN142UY
TPOHUHYIO CBSI3b 23.10
CniocoObl monyyueHust U

25 4 9.11-13.11 | https://m edsoo.r/SYLTVWAMA
NPUMEHEHHUE AJIKHHOB
Pewienue 3anay: pacuérsl 1o

26 YPaBHEHHUIO XUMUYECKOM 9.11-13.11 | https://m.cdsoo.ru/Q7XMPZSRF
peakLuu
Cucremarusanusi 1 00001IEHHE

27 . 5 = 9.11-13.11 | https://m.cdsoo.ru/I9DNOPINE
3HAHUH MO TeMe
ApeHbl: TOMOJIOTUYECKUIT psf,
oburas Gopmyna, HOMEHKIATYpA.
DNEKTPOHHOE U 16.11-

28 SR https://m.edsoo. i/ WNGDLBKSD
MNPOCTPAHCTBEHHOE CTPOCHHE 20.11
MoJiekyJ1 OeH30J1a U ToJTyoJIa, UX
¢busnueckue cBONCTBA
XUMHUYECKHE CBOMCTBA apEHOB: 16.11-

29 P https://m.edsoo.ru/FCNHXOWY |
peakuuy 3aMelleHus 20.11
XuMHU4eCKHe CBOMCTBA APEHOB: T

30 peakLuy NPUCOCAUHEHUS, 20'11 https://m.edsoo.rui/CSBNGDUCS
OKHCJIEHHE TOMOJIOrOB OeH30J1a .
Oco0eHHOCTH XMMHYECKHX 23.11-

31 . https://m.edsoo.ru/F2K2CB5PG
CBOMCTB CTHpOJIa 27.11

32 Pewienne pacy€rHbIx 3a1a4 Ha 23.11- https://m.edsoo.ri/QFKSRGCXW




ornpeJieieHne MOJIeKYJIsipHON 27.11
(bopmy bl OpraHUYEeCKOro
BELLECTBA

33 s e el https://m edsoo.ru/2VKLXNIZ4
MIPUMEHEHHE apEHOB 27.11
I'eHeTuyeckas CBSI3b MEKIY

34 Pa3IMYHBIMH KJ1acCaMH 30.11-4.12 | https://m.edsoo.ru/1X7QOMST7E
yIJI€BOAOPOIOB
Pacuérel o ypaBHEHUAM

35 L 30.11-4.12 | https://m.edsoo.ri/9VBZTY4PI
Cucremaruzanus u 00001meHne
3HAHUH MO TeMe

36 Hpupomustras. Llomyems 30.11-4.12 | https://m.edsoo.ru/CK1CUWWEN
He(TsIHbIE ra3bl

37 KaneHIEE YOI & DR ORyiT= 7.12-11.12 | https://m.edsoo.ru/BDDEXD2FV
ero nepepaboTku
Hedtb 1 cnocober eé

38 nepepabotku. [Ipumenenne 7.12-11.12 | https://m.edsoo.ru/ORESY2CYG
NPOAYKTOB nepepadborku HedpTH
I'eneTuueckas CBs3b MEKAY

39 Pa3sIMYHBIMU KJlacCaMH 7.12-11.12 | https://m.edsoo.ru/HQ22U8ZHE
yrJI€BOAOPOIOB
I"anorenonpoun3BojHbIE

40 YIIICBONOPOAIOB. SIICKTPOHHOE il https:/m.edsoo./XX94BSSGR
CTPOEHHE, PEAKLIUH 3aMELIECHUS 18.12
rajoreHa

41 Aleiictene menouei Ha 112 https://m.edsoo.n/FF1 1CTQKA
raJJOr€HIPOU3BOIHBIE. 18.12




Bzaumoneiicteue
NUTAJIONEHAJKAaHOB C MATHHEM U
LIUHKOM

Cucrematusauus u 06001 eHne

42 3HAHUH 1O pasaeny i;‘ii https://m.edsoo.ru/6 XBYFOLLD
"Yrnesonopoasr"

43 E(OH’rpoanax pa"60'ra o Teme ol https://m.edsoo.ri/EJHI0TTS0

VYreBoaoposl 25.12

[IpenenbHble OTHOATOMHBIE
CIHUPTBI: TOMOJIOTHYECKHUH Psifl,

44 S (opnee, CIpaeHye el https://m edsoo ru/I9NSKPMLB
MOJIEKYJI, H30MepHs, 25.12
HOMEHKJIaTypa, Kinaccudukanus,
¢busnueckue CBONCTBA
XUMHYeCKHe CBOICTBA S

45 NpeesbHbIX OHOATOMHBIX - https://m.edsoo.ri/VHOGFCVLZ
CITUPTOB
Crnocobbl nonyueHus u —

46 MIPUMEHEHHE OJTHOATOMHBIX 012 https://m.edsoo.ru/NOHOJ3V 12
CIUPTOB
ITpocteie 3¢pupsr: HOMEHKIATYpa

47 B 28.12- https://m.edsoo.r/UUYCTUU21
bU3MYECKUX ¥ XUMHYECKHX 30.12
CBOIICTB
MHOroaToMHbl€ CIIMPThI:

43 STUJICHIJIUKOJIb U TIMLIEPUH, UX 28.12- hitps://m.cdsoo.n/KMYAE65AX
busnueckre U XUMUYECKHe 30.12

CBOICTBA




CrniocoObl nostyueHust U

49 MPUMEHEHHE MHOTOATOMHBIX i;gi https://m.edsoo.ru/EUIL4B5H6
CIIHPTOB
DeHON: CTPOCHNE MONIEKYJIbI, 11,61
50 (usnueckue CBONCTBA. 15:01 https:/m.edsoo.ru/01 1 7TP1EX
TokcuunocTs penona
. 11.01-
51 Xumunueckue cBoicTBa penona 15 https://m.edsoo.rut/DRURODFRJ
52 s e https://m eds00.ru/60BIBOAKU
npumeHenue eHona 22.01
IIpakTuyeckas pabora Ne 2.
53 PereHue sKkcriepuMeHTalbHbIX 18.01- Biisasiiin oSS EOCNEMGK
3aja4 no teme "CrvpTsl U 22.01
benonsr"
54 CHCTeiaamsauuﬂ u obobenue 18.01- httos://m.odsoo.n/J7TBOOOWBS
3HAHHUH IO TEME 22.01
Anbaerusibl U KETOHBIL:
ANEKTPOHHOE CTPOEHHE
55 A Suille https://m.edsoo.n/DHUDY UVGN
rOMOJIOTHYECKHE Psifibl, 0011as 29.01
bopmyna, usomepus U
HOMEHKJIaTypa
Anbaeruibl U KETOHBI e
56 (u3nueckue CBOHCTBA, peaKuu 29:01 https://m.edsoo.r/FTMHFTV8V
MPHUCOeHHEHHS
Peaxuun okucnenus u S
57 KAYEeCTBEHHbIE PEAKLIUH 29:01 https://m.edsoo.re/MT7LK3HUT

aJIbACTUA0B H KETOHOB




58

CrniocoObl nosyueHust
ANbJIETUIOB U KETOHOB

1.02-5.02

https://m.edsoo.ru/KOSEDOZNC

59

OnIHOOCHOBHBIE TIPEETbHBIE
KapOOHOBBIE KHCJIOTHI,
0COOEHHOCTH CTPOSHUS UX
MOJIEKYJT

1.02-5.02

https://m.edsoo.ru/3AG3MMI2R

60

Hzomepust 1 HOMEHKIaTypa
KapOOHOBBIX KMCJIOT, UX
(busnueckue cBoicTBa

1.02-5.02

https://m.edsoo.ru/§ SRK8HSL.4

61

XUMHYECKHE CBOICTBA
NpPeaesbHbIX OHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

8.02-11.02

https://m.edsoo.ru/FG799CL7C

62

OcobeHHocTH CBOWCTB
MYPaBbUHOM KUCIIOTHI.
MHorooGpa3ue kapOOHOBBIX
KUCIIOT

8.02-11.02

https://m.edsoo.ru/NCRPAK4Z0

63

OcoOeHHOCTH CBOMHCTB:
HETIPeAeabHbIX H
apOMaTHYEeCKHUX KapOOHOBBIX,
IMKapOOHOBBIX,
T'HAPOKCUKAPOOHOBBIX KHCJIOT.
[IpencraBurenn BeICIIMX
KapOOHOBBIX KHCJIOT

8.02-11.02

https://m.edsoo.ru/PO7B20AZG

64

IToHsiTHE O MPOU3BOJIHBIX
KapOOHOBBIX KUCIIOT

15.02-
19.02

https://m.edsoo.ru/ASMQKWRS52

65

CriocoObl nony4yeHus 1
npUMeHeHHe KapOOHOBBIX
KHCJIOT

15.02-
19.02

https://m.edsoo.ru/ZY83U8721




66

CnosxHbie 3upsbi:
FOMOJIOTHYECKHH psif, oOuiast
bopmyna, nzomepus u
HOMEHKJIATypa

15.02-
19.02

https://m.edsoo.ru/4C3QIMALE

67

dusnueckue 1 XUMA4YECKHUE
cBoiicTsa 3(hupoB

24.02-
26.02

https://m.edsoo.ru/TCIGEW2K6

68

Pemenne pacy€THbIX 3aa4: no
YPaBHEHHUIO X UMUYECKOM
peakiu, Ha onpeneeHne
MOJNEeKYJIApHON OpMYyJIbI
OpPraHUYeCcKOro BeLeCTBa

24.02-
26.02

https://m.edsoo.ru/K512Q00HVD

69

IMpakTuueckas padora Ne 3.
Pemenne skcnepuMeHTaNbHbIX
3aza4 no teme "Kapbonosbie
kucnotsl. Crnoxkubie 3¢upsr”

24.02-
26.02

https://m.edsoo.ru/OGEIG1Z6Q

70

JKupbr: crpoenue, pusnyeckue u
XHMHYECKHE CBOMCTBA
(rugponus)

1.03-5.03

https://m.edsoo.ru/9SIVVGAD3

71

OcobeHHOCTH CBOHCTB JKUPOB,
COZEpPIKALINX OCTATKH
HeTpeae/IbHbIX KUPHBIX KUCIIOT.
Kupsr B mpupone

1.03-5.03

https://m.edsoo.ru/HAIOMQYA6

72

MblTa KaK COJIM BBICLIMX
KapOOHOBBIX KUCJIOT, MX
morouiee neiicteue. [TonsTue o
CHUHTETHYECKHX MOIOILUX
cpencreax (CMC)

1.03-5.03

https://m.edsoo.ru/YPLLOYUE?

73

I'eneTnueckast CBA3b
YIJIE€BOAOPOIOB U

9.03-12.03

https://m.edsoo.ru/A8FISXVSU




KHCJIOPOACOAEPIKALLIMX
OPraHUYECKHUX BEIECTB

PacuéTel o ypaBHEHUSAM

74 . 9.03-12.03 https://m.edsoo.ru/LZSVLL2BX
XUMHYECKHX PeaKiuii
CucremaTusauus 1 00001IeHE

75 . i s 9.03-12.03 https://m.cdsoo.ru/SSWMSEF7D7
3HAHHUH 10 TEME
OO01uas xapakTepucTrka

rJIEBOAOB U KJIACCU(PDUKALIUSA 15.03-

76 y g fmran https://m.cdsoo.ru/0 1RIX8HGR
yraeBOAOB (MOHO-, TH- U 19.03
MOJIHCAXapH/Ibl)
Momnocaxapuabl: pusnueckue —

77 CBOHCTBA U HAXOXKICHUE B 19'03 https://m.edsoo.ru/SDKMBGIF6
npupose '
IIpumeHeHue riarKo3sl, eé Y

78 3Ha4YeHUE B JKH3HEAEATEIbHOCTH 19'03 https://m.edsoo.ru/6LS9BLN9Q
opraHu3mMa '
Jucaxapuabl: caxaposa,
MaJIbTO3a M JIAKTO34. 22.03-

79 https://m.edsoo.ru/0YDXJOOUH
Haxoxnenue B npupone u 26.03
NPUMEHEHUE TUCaxapuioB
ITonucaxapuael: cTpoeHue
MAaKpPOMOJIEKYJI, DHU3UYECKHUE U 22.03-

80 P Y ? https://m.edsoo.ru/52Z6UKUNG
XUMHUYECKHE CBOMCTBA, 26.03
NpUMEHEeHne
ITo e 00 HCKycCcTBe 22.03-

81 AT HCKYCCTBCHHDBIX https://m.edsoo.ru/CPO60DRNM
BOJIOKHaX 26.03
Perenue pacueTHbIX 3a1a4 Ha

82 P A 5.04-9.04 | https://m edsoo.ru/FVQ9ORSJH

onpenesieHe 101 BbIXONa




MPOJYKTa peakLuu OT
TEOPETUYECKH BO3MOKHOTO

Cucrematuzauus u 00001 eHne

83 . 5.04-9.04 https://m.edsoo.ru/YTA71SOGH
3HAHHI MO pa3aeny
KouTposnbHas pabora no teme

84 "Kucnoponconep:kaiiue 5.04-9.04 https://m.edsoo.ru/40ZT3216M
OpraHuYecKue coeuHeHus"
AMuHBL Knaccudukarys,
CTPOEHHE MOJIeKYJI, 0OImas S5

85 bopmyna, uzomepus, —-— https://m.eds00.ru/64TIT10ZV
HOMEHKJIaTypa u (husndeckue
CBOHCTBa

86 R el https://m.edsoo.r/MYC4DL1GD
anupaTHyeckux aMHHOB 16.04
AHWINH: CTPOEHHE aHUJIHHA, oy

87 0COOEHHOCTH XUMHYECKUX 16:04 https://m.edsoo./FRTQ7TUDA
CBOWCTB aHUJIMHA
CrniocoOrl ony4yeHus u _

88 NpUMEHeHNe ann(aTnaecknx 23:04 https://m.edsoo.ru/LCF82MVKH
aMHHOB
AMHMHOKHUCJIOTBI: HOMEHKIIaTypa

89 . "iOMepm’ e 19.04- https://m.edsoo.ru/ROIQFGFVC
cBoiicTBa. OTaenbHbIE 23.04
MPEACTaBUTEIH 0-aMUHOKHUCIIOT
XUMUYECKHE CBOWMCTBA

90 Moo, X 19.04- https:/m.edsoo.n/160Z98 1XZ
OHONIOrHYeCKOe 3HAYCHHE 23.04

aMuHOKHCJIOT. CHUHTE3 U




ruapoOJIin3 NnenTuaoB

91 B il https://m .edsoo.ru/C031GD96B

HOJIUMEPBI; CTPYKTYPhI OETKOB 30.04
. 26.04-

92 XuMU4€eCKre CBONCTBA OEIKOB 30.04 https://m.edsoo.ru/67MDSIICA
AsoTcoaepikamine
reTepOLMKINIECKHe 26.04-

93 coenuHenus. HykiaenHoBbie —— https://m.edsoo.ru/6A9URIK |G
KHCJIOTBI: COCTaB, CTPOEHHUE U
Ouonoruueckas poib
[TpakTuueckas pabora Ne 4.
Pelienue skcnepuMeHTalbHbIX

94 3a7a4 1no Teme 4.05-7.05 https://m.edsoo.ru/NC46Z2YR7
"AzoTcoaepikaliue
OpraHu4YecKue CoeuHeHus"
ITpaxTuueckas padora Ne 5.

95 O 4.05-7.05 https://m.edsoo.ru/4GSLO3STE
3aaa4 no teme "Pacno3HaBaHue
OpPraHUYeCKHUX COeAHUHEHHH"
KonTponeHast pabora no teme

96 "AzoTcoaepsKaliue 4.05-7.05 https://m.edso00.ru/R69Q6G8OU
OpraHUYeCcKUe COeMHEeHHs"
OCHOBHbBI€ TIOHSATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX i

97 COEQUHEHHUHN U METOObI UX 14.05 https://m.edsoo.ru/7SVQS1I0N
CHUHTE3a —IOJUMEepPU3ALHS U
MOJTUKOHIEHCALIUS

08 [Inactmacesl. YTunusauus u 10.05- https:/m.cdsoo.r/ LUTEQ648Y
nepepaboTKa rjiacTuka 14.05




DnacToMepbl: HaTypasbHbIi 10.05-
99 P P 1 https://m.edsoo.ru/SO6ALFPLS
CHUHTEeTHUYECKHE Kayuyku. Pe3una 14.05
Bonokna: natypanbHeie,
HCKYCCTBEHHbIE, CHHTETHYECKHE. 17.05-21-
100 y 1 https://m.edsoo.ru/DQOJRVK4H
[Tonumepe! cnenuanabHOTO 05
Ha3HAYEHUs
IIpakTudeckas pabora Ne 6.
Peluenue skcriepuMeHTalbHbIX 17.05-21-
101 "p 1 https://m edsoo.ru/Y IQQLRSOP
3aaa4 no teme "Pacrno3HaBaHue 05
IMJIACTMACC U BOJIOKOH"
O0001menne n cuCTeMaTH3aLus
H3YYEHHOr0 MaTepuajia mo TeMe 17.05-21-
102 5 4 P 1 https://m.edsoo.ru/REGCOZS45
BricokomonexynspHbie 05
coenquHeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[MPOTPAMME

102




11 KITACC

KoaunuecTBo yacos

Ne Hara DJIeKTPOHHBbIE NH(POBBIE
Tema ypoka Kontpoasusie | IlpakTnueckue
n/n Bcero H3yueHHs1 | 00pa3oBaTeJbHbIE PeCypChl
padoTsi paboTnl

Atom. CocTasB aTOMHBIX si7i€p.

1 o 1 1.09-4.09 https://m.edsoo.ru/NOPBJ3G7)
Xumuueckuii asieMeHT. M30Tomnbl
CTpoeHue 3JIEKTPOHHBIX 000JI0YEK

2 P P 1 1.09-4.09 https://m.edsoo.ru/9MTBPF8US
aTOMOB, KBAHTOBbIE YHCJIa
Knaccudukaumst XUMHYECKHUX

3 ¢ 1 1.09-4.09 https://m.edsoo.ru/MDGLT301C
JJIEMEHTOB (8-, p-, d-, f-31eMeHTHI)
PacrnipeneneHue 3J1€KTPOHOB 10

4 pen 1P | 7.09-11.09 | https://m edsoo.r/HNSVIRET2
ATOMHBIM OpOUTAISIM
DNeKTPOHHBIE KOH(pUTYpaLUu

5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 7.09-11.09 https://m.edsoo.ru/56MO11PUG
BO30YK/IEHHOM COCTOSIHUM
DneKTPOHHbIE KOH(MHUTYpaALIMH

6 P Gurypan 1 7.09-11.09 https://m.edsoo.ru/3ZORH4PQL
HOHOB. DJIeKTPOOTPULIATEIBHOCTD
[Tepunoanyieckuii 3aK0H U
ITepuonuyeckas cucrema
XuMH4eckux snemeHTos J1. U. 14.09-

7 A 1 https://m.edsoo.ru/RRTS1FRBD
MeHnpeneena, CBs3b C 18.09
COBPEMEHHOM TeopHuell CTpoeHuUst
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSs
CBOMCTB XMMHYECKHX 3JIEMEHTOB 14.09-

8 1 https://m.edsoo.ru/M2BG8LQGU
1 00pa3yeMbIX HMH MPOCTHIX U 18.09

CJIOJKHBIX BCILICCTB MO rpynnaM u




nepuoaam

KOHLIGHTPALIUH PAaCTBOPOB

9 CHCTe?aTmaum HetonRE g https://m.edsoo.r/FOHYMABMC
3HAHUH I10 TEME 18.09
Bunbl XUuMHUYECKOH CBSI3H.
MexaHu3Mbl 00pa3oBaHus 51156

10 KOBaJIEHTHO# CBsi3u. BojopoaHas 509 https://m.edsoo.r/YSFOZQORM
CBsI3b. MeKMOJIeKYJISipHbIe
B3aMMOJIEHCTBHS
BaneHTHOCTH U BaJICHTHBIE

11 BO3MO>KHOC’1:,H axenan. Cexss il https://m.edsoo.r/FLOBCCB2E
JIEKTPOHHOHU CTPYKTYPbI MOJIEKY ]I 25.09
C UX T€OMETPUYECKUM CTPOCHUEM
[IpencraBneHust 0 KOMIUIEKCHBIX 5 e

12 COEMHEeHUSIX: COCTaB U GEG https://m.edsoo.ru/PNUHMOOPS
HOMEHKJIaTypa
Beuectsa MoneKy s pHOTO U

13 FICMOJICKYIAPHOTO CTPOCHIA. 28.09-2.10 | https://m.edsoo.ru/40CASLVY3
Tunb! KPUCTATTUYECKUX PEILETOK
U CBOWCTBA BELLECTB
[TonsTue 0 nUCNEPCHBIX

14 cucremax. [Ipencrasnenue o 28.09-2.10 | https://m.edsoo.ru/8QWSNIMIO
KOJUJTIOMJIHBIX PacTBOpPax
HcTHHHBIE PacTBOPHI:

15 S 28.09-2.10 | https:/m edsoo./MI2GZKISB
PacTBOPMMOCTb.
Kpucrannoruaparel

16 A A 5.10-9.10 | https://m.edsoo.r/ZUAKSISXC




17

Pewenue 3anay ¢
HUCTIOJIb30BAHHUEM TTOHSATHH
"MaccoBast 1oJs1 paCTBOPEHHOTO
BemecTsa", "MossipHas

KOHLIEHTpauus"

5.10-9.10

https://m.edsoo.ru/9Y YGOX6FN

18

Knaccuduxaums u HOMeHKnaTypa
HEOPraHMYECKUX BEILECTB

5.10-9.10

https://m.edsoo.r/Y3JUKOMC4

19

Cucremarusaumsi 1 06001EeHNHE
3HAHMUH T10 TEME

12.10-
16.10

https://m.edsoo.ru/7ZLEFEOFMS3

20

Kontponbhas pabora o Temam
"Ctpoenue aToma.
[Tepnoauieckuii 3ak0H U
[Tepunoaudeckas cucrema
XHUMU4eCKuX 3aeMeHToB [ 1.
Menpeneesa", "Ctpoenue
BeutecTsa. MuorooOpasue
BeLecTB"

12.10-
16.10

https://m.edsoo.ru/SARJUKOHZ

21

Knaccuduxauumst XUMHYECKUX
peaxkuuil B HEOPraHU4eCKOM 1
OpPraHU4ecKoi XUMHH. 3aKOH
COXPAaHEHHsI MaCChl BEIIECTB,
3aKOH COXPaHEHUs U
NpPEBPALIECHUs SHEPTHH NIPH
XUMHYECKHX PEaKLHsIX

12.10-
16.10

https://m.edsoo.rt/ZOMZMEREE

22

Tennossie 3¢ eKTbl XUMUUECKUX
peakuuii. Tepmoxumuueckue
ypaBHEHUs!

19.10-
23.10

https://m.edsoo.ru/9TSXHFMT4

23

Bpruucnenust no YPaBHEHHUAM
XHMHYCCKHX peaKum‘fl H

19.10-
23.10

https://m.edsoo.ru/VSWAVUXOH




TEPMOXHUMHYECKHUM YPaBHEHHAM

CKOpOCTb XMMHUUECKOH peakLuH,

€€ 3aBHCHMOCTD OT Pa3JIMYHbIX 19.10-
24 P https://m.edsoo.ru/DSEHNDY9EL
¢axropos. Katanus u 23.10
KaTaJH3aTOPbI
I'oMOreHHble U reTepoOreHHbIe
25 P 9.11-13.11 https://m.edsoo.ru/RNSPOZ7YO
peakuun
[MTpaxTnueckas pabora Ne 1 mo
TeMe "BausHue pasauyuHbIX %
26 P 9.11-13.11 https://m.edsoo.ru/NGQO3JTY 7
(hakTOPOB HA CKOPOCTH
XUMHUYECKOHN peaxiu”
Obpatumbie 1 HEOOpaTHMBIE
27 peakuuu. XUMUYECKOe 9.11-13.11 | https://m.edsoo.ru/XHPQ3BRAJ
paBHOBECHE
ITpakTuueckas padora Ne 2 o
TeMe "BlusiHue pa3iainuHbIX 16.11-
28 p https://m.edsoo.ru/UMB65DAVK
(hakTOPOB Ha MOJIOKEHHE 20.11
XUMHYECKOrO paBHOBeCH:"
DIIeKTPOIUTHYECKAS
uccounanust. CuibHbIe U cnadbie 16.11-
29 S https://m.edsoo r/SUIMTOHPO
anexkTpoiautsl. CTeneHsb 20.11
IHUCCOLIMALUA
HoHHOe npou3BeeHHe BObI.
Cpena BOAHBIX PaCTBOPOB. 16.11-
30 ECAGTOINDIL preriap hitps://m.edsoo.ru/7S6FNI1YU
Bonoponnbiii nokaszarens (pH) 20.11
pacTBopa
I'unponus coneii. Peakuuy, 23.11-
31 AP 5 https://m.cdsoo.ny/LSHMAMHL]
MPOTEKAKIINE B paCTBOpaAxX 27.11




SJICKTPOJIMTOB

ITpaxTuueckas padora Ne 3 mo

23.11-

32 Teme "XUMHYECKNE PEaKLIuH B g https://m.edsoo.ri/RD8CXFMNS
pacTBOpax JIeKTPOIUTOB"
OxucnuTenpHo-

33 BOCCTaleBmeanble DA, Bl https://m.edsoo.ru/AF9ATHSZT
BakHeiilume okucauTenu u 27.11
BOCCTaHOBUTEJIH

34 e 30.11-4.12 | https://m.edsoo.r/LCSPR4PCZ
(31EKTOHHO-HOHHOTO) OanaHca

35 PACRIPRIES PARLEAN0R 1 30.114.12 | https//m.edsoo.r/7TUCOBIP3Q
pacrjiaBoB BEILECTB

36 Pewienue 3anay pa3auyHbIX TUTIOB 30.11-4.12 | https://m.edsoo.ru/MBRCI2BHV

37 Pewenue 3a1a4 pa3snu4HbIX TUIIOB 7.12-11.12 | https://m.edsoo.rw/REEKUYHAU
Cucrematusauus u 00o01eHne

38 3HaHUH 1O TeMe " XUMHUYECKne 7.12-11.12 | https://m.edsoo.ri/O0CUUKMF1
peakuun”

39 KowrpossHas padora no rewe 7.12-11.12 | https://m.edsoo.rw/E120ZSNS2
"Xumudeckue peakuu"
ITonoxeHune HeMeTaNJIOB B
[Tepuonugeckoii cucreme

40 REMIEC T SITSMENTOn 71, B, 14.12- https://m edsoo.r/S2TIIG534
Menneneesa u 0COOEHHOCTH 18.12
CTPOEHUsI UX aTOMOB. Pu3nueckue
CBOICTBAa HEMETAJJIOB
Annorpornus HeMeTayuoB (Ha _—

41 npuUMepe KUCI0poaa, Cephl, 54 https://m.edsoo.rt/DKHVETX6S

¢ocdopa u yriepona)




Bonopon: nonyyenue,

42 (pusmueckue u xUMHUYECKHE 1:1; https://m.edsoo.ri/EOAB3TIZ2
cBoiicTBa. I 'mapuabl
I"anorensr: HaxOKOEHUE B
43 IPHORY, SRRAbH I IS ML, 2L https://m edsoo.n/SESM200XI
busnueckre 1 XUMHUYECKHE 25.12
CBOMCTBA
l"anorenoBonopoasl. Baxkueiiiuue G 5
B KUCJIOPOACOIEepIKaLIUE 5545 https://m.edsoo.rt/FWWH6A36]
COEIMHEHUS raJloreHoB
JlabopaTopHbIe U IPOMBIIITIEHHbIE
45 CTIOCOOBI MOJTyU€HHsI TaJIOT€HOB. 21.12- httns://m edsoo /ULERIWORT
[Ipumenenue raloreHoB 1 UxX 25.12
COCIMHEHHI
IIpakTuyeckasi pabora Ne 4. .
46 Perienne skcnepuMeHTalIbHbIX S https://m.edsoo.rt/VIHPYU202
3aza4 no teme "I'anorensr”
Kucnopon: naboparopusie u
MPOMBILIJIEHHBIE CITOCOOBI —
47 nojy4eHusi, Gusndeckue u 30:12 https://m.edsoo.ru/SLOQHHICFF
XumMH4eckue cBoicTaa. O30H.
[Ipumenenue kuCaOPOAa U 030HA
28.12-
48 Oxcuabl 1 NEPOKCUBI 3012 https://m.edsoo.r/4AMRVPMOQAI
49 Pewenue 3a1ay pasnuyHbIX TUIIOB i;gi- https://m.edsoo.m/Q8LSOHZYY
Cepa: HaxO)K€HUE B IPUPO/IE, i e
50 crocoObl noyueHus, pusnueckue e https://m.edsoo.ru/3JASFNQQK

U XMMHYECKHe CBOMCTBA




11.01-

51 CepoBonopon, cysbdubl SE https://m.edsoo.ru/PMO9PHT23
Kucnoponconepxaumue _—

52 coeauHeHus cepbl. OcobeHHoCTH . https://m.edsoo.ru/8TN3SZ505
CBOICTB CEpPHOI KUCJIOTBI
IIpakTrueckasi pabora Ne 5.

53 DeermE SKcn?‘pHMeHTaJIbHHX il https://m.eds0o.ru/9S76ZZRFW
3amau no Teme "Cepa u eé 22.01
coenuHeHHUs"
A30T: HAXXKEHUE B MPUPOIE,

54 crocoOsI nonyqemiﬂ, buszuueckue 18.01- https:/m edsoo.n/IZPKOTCAP
U XHUMHUYECKHE CBOMCTBA. AMMHAK, 22.01
HUTPHIBI
Kucnoponconep:xauiue e,

55 coenuHeHus azora. OcobeHHOCTH 56,1 https://m.edsoo.ru/271860BC3
CBOMCTB a30THOMN KHCJIOTbI

56 I’Ipnmeﬂemf‘l‘e asora mero el https://m edsoo.ru/MO 1P034QF
coeMHEeHUi. A30THbIE yIOOpeHus 29.01
docdop: HaxokKAEHHE B IPUPOJIE,

57 crocoObI nonyqemiﬂ, busnueckue 25.01- https://m edsoo r/PXZO1Z0S0
1 XMMHYECKHe CBOICTBA. 29.01
Dochunst u pochux
Oxcunbl pocdopa,

58 dochopconepkalie KHCIOTHL 1.02-5.02 https://m.edsoo.r/00ZT28DNQ
Conu docdopHOii KHCTOTHI
[Tpumenenne docdopa u ero

59 coeaunenuii. @ochopHbie 1.02-5.02 https://m.edsoo.ru/99E3JYYTM

ynobpenus




ITpakTuyeckas pabora Ne 6.
Pemenne sxcnepuMeHTaIbHBIX

60 a 1.02-5.02 https://m.edsoo.ru/97LCBY XY?2
3ana4 no teme "Asot u pocdop u
UX CoenUHeHus"
Yrnepon: HaxoXAECHHE B MPUPOIE,
aJIOTPOMNHbIe MOAUpUKaLUY,
61 g R 8.02-11.02 | https//m.edsoo.n/IWDS3OTDR
busnyeckre U XMMUYECKHe
CBOICTBA, NPUMEHEHUE
Oxcun yrnepomna(Il), okcun
62 yriepona(IV), yronbHasi Kuciora 8.02-11.02 | https://m.edsoo.ru/6DLNTI3TE
U e€ coJin
63 Pewenue 3ana4 pa3nu4HbIX TUIIOB 8.02-11.02 | https://m.edsoo.ru/POWKCINIX
Kpemuuii: HaxoxieHue B
of1e, CIOCOOBI MOTYUYEH U, 15.02-
64 PSR S https://m edsoo.r/R7FY3Y3BW
(busuyecKkue U XUMHYECKHE 19.02
CBOMCTBa
Oxcun kpemuusi(1V), kpeMHueBasi 15.02-
65 AP (NG g https://m.edsoo.ru/NTQOS329K
KHCIOTa, CUTUKATHI 19.02
[IpumeneHne KpeMHHUS U €ro 15.02
66 coenunennii. CTEKII0, ero 19'02 https://m.edsoo.ru/IXJO0600T
MOJIyueHHUe, BUIbI CTEKJIA '
24.02- 2
67 Pewenne 3anay pa3nu4HbIX TUIIOB S5 https://m.edsoo.ru/S5319XD1S
CucremaTusaums u 06obmenne 24.02-
68 VATHRAA Hend https://m edsoo.r/QCSGMOTES
3HaHui 1o Teme "Hemeranel 26.02
KonTponbHast pabora o teme 24.02-
69 " P " P https://m.edsoo.ru/VPSTFCAFI
Hemeransl 26.02
70 AHanm3 pe3ynbTaToB 1.03-5.03 https://m.edsoo.ru/LAOAONSJ7




KOHTPOJIbHOI paboThl, KOPPEKLHs
omundoK

41

[Tonoxenue mMeTamIoB B
[lepnonuueckoii cucreme
XUMHYECCKHUX 3JIEMCHTOB.
Ocobennoctu cTpoeHus
3JIEKTPOHHBIX 000JI0YEK aTOMOB
METaJlJIOB

1.03-5.03

https://m.edsoo.ru/57FR91QP1

72

OO6uue gpusuyeckue cBoiicTea
meTauioB. IIpumMeHeHne MeTauioB
B ObITY U TEXHUKE

1.03-5.03

https://m.edsoo.ru/ICNOR6AKW

73

Cnnasel metannos. Kopposus
METaJIIOB

9.03-12.03

https://m.edsoo.ru/1 V3XS7EXT

74

Peluenue 3anay pa3auyHbIX TUIIOB

9.03-12.03

https://m.edsoo.ru/HCZY 575D9

75

DNEeKTPOXUMUYECKHIT Psizt
HanpsikeHuit Metaios. O6uue
CrocoOb! MOMy4eHHsl METAJIOB

9.03-12.03

https://m.edsoo.ru/SWILF3YLW

76

OO0wiast xapakTepUCTHKA METAIOB
[A-rpynner [Tepuonuyeckoit
CHCTEMbI XUMHUYECKHUX DJIEMEHTOB.
Hatpuit u kanuii: nony4yenue,
(usnueckne U XuMHYECKHE
CBOWCTBA, MPUMEHEHHE MPOCTHIX
BEILECTB U UX COCMHEHUIN

15.03-
19.03

https://m.edsoo.ru/W4VWNSIJISE

77

OO01ias xapakTepucTHKa METaJJIOB
HA-rpynnsl Ilepuoanueckoi
CHCTEMbl XUMUYECKUX 3JIEMEHTOB.
Marnuii 1 KaapLuil: noay4YeHue,
(usnueckne 1 XUMHUYECKHE

15.03-
19.03

https://m.edsoo.ru/Q4YBTZ3RY




CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BELIECTB U UX COEOUHEHUIT

78 JKécTkOoCTh BOAIBI M CIIOCOOBI €6 15.03- httos:/in_edsoo r/609WLKNTN
yCTpaHeHUs 19.03
ANFOMMHMIA: MOJTyYEHUE, 9

79 (busnuyecKkue U XMMUYECKHe - https://m.edsoo.ru/OZHBSIBQ6
CBOWCTBA, MPUMEHEHHE
AmboTepHbIe CBOICTBA OKCHIA U

80 S el https://m.edsoo.r/RM2IRHCBM
THIPOKCOKOMIUIEKCHI aJTFOMHUHHSA, 26.03
UX NIPUMEHEHHE

22.03-

81 Pewenne 3ana4 pa3snn4HbIX TUIIOB 5603 https://m.edsoo.r/ZCTIX7CQ3
[TpakTnueckas padora Ne 7.

82 e 5.04-9.04 | https://m.edsoo.n/ZRIH2STIK
3ama4 no Teme "MeTanbl
IIaBHBIX MOArpymnm”
OO1iast xapakTepUCTHKA METAJIOB

83 OONHER: nom:pynn (B 5.04-9.04 https://m.edsoo.ru/INZNM9J50
ITepuonuyeckoit cucTemMbl
XUMHYECKHUX 3JIEMEHTOB
Du3nuyeckre U XUMHYECKHe

84 CBOMCTBA XpOMa U €ro 5.04-9.04 https://m.edsoo.rt/EMH85SBONN
COEMHEHUIl, UX MPUMEHEHHE
Baskneiimue coenuHeHus 51

85 mapranua. Ilepmanranar kanus, T https://m.edsoo.r/TVZPFX8X4
€ro OKUCJIUTENIbHBIE CBOHCTBA

86 Duznueckre ¥ XUuMUYECKHE 12.04- https://m.edsoo.rn/71Y SMIGSD




CBOMCTBA JKeje3a U ero 16.04
coenunenuii. [lonyuenue u
NPUMEHEHHE CIIaBOB JKee3a
Pusuueckne U XUMUYECKHE

87 CBOMCTBA M€Y U €€ COSIHMHEHHIH, iégz https://m.edsoo.ru/GET2L9K3X
UX MPUMEHEHHE
Du3nyecKre U XMMUYECKue

88 cBomcTEa ijKa mero 120 https://m.edsoo.ru/O4C5QKBEJ
COEIMHEHUH, UX NTPUMEHEHHE. 23.04
I'mapokcoKoMIIEKChI LIMHKA
[TpaxTuueckast pabora Ne 8.

89 Pewenue BKCH(?'pHMeHTaJ'IbeIX 19.04- httos://m edsoo./BAJAYWS2G
3ama4 no teme "Mertanibl 23.04
noOoYHbIX moArpynm"

90 Pemenue 3anau pa3nuuHbIX TUIOB ;zgj https://m.edsoo.ru/EI77EUHQZ
O0o001menue 1 cucTeMaTH3aIus S

91 M3y4EHHOr0 MaTepuaa rno Teme S https://m.edsoo.ru/NHKRDJUTS
"Metanbr"

92 Konrponseas paCoTe, 7o TeMe =8N https://m.edsoo.ru/4Z62V30B1
"Merannsl" 30.04
AHanu3 pe3ysbTaToB e

93 KOHTPOJIbHOM paboThl, KOppeKLus 30:04 https://m.edsoo.r/KGZODOKTT
onboK
Ponb xumuu B obecnieueHun
YCTOHYMBOTO Pa3BUTHA

94 yenoBeuectsa. [lonsitue o 4.05-7.05 https://m.edsoo.ru/SSTSRWKSS

HAYy4YHbIX METOAAaX HCCICAOBAHUA
BELICCTB




Hay4Hble MpUHLIKTIBI
OpraHU3aLNui XUMHUYECKOTO

95 npousBoacTBa. IIpombinennbie 1 4.05-7.05 https://m.edsoo.r/V4Y20W8UR
cnocoOBI MOTY4EHHUST BaXKHEHIIINX
BELIECTB
XUMHUECKOE 3arpsiI3HEHHE

96 OKpYKaroLLEei Cpejibl U ero 1 4.05-7.05 https://m.edsoo.rt/HFYWAQIVW
noCe/ICTBUS

97 - | 10.05- https://m.edsoo.ru/992MUF415
JlexapcTBeHHbIE CpesicTBa 14.05
Xumus nuiu. Ponb xumuu B B

98 obecneueHnuy NUIeBOi 1 i o8 https://m.edsoo.ru/BTM3AEKNW
Oe3omacHOCTH

99 Kocmeruyeckue u nappromMepHble 1 10.05- https://m edsoo ru/OVESPPBKW
cpencrtea. beiroBasi xumus 14.05
XUMHUs B CTPOUTENBCTBE. i

100 Baskneiimue ctpouTenbHble U 1 05 https://m.edsoo.ru/SFX2N2T3]
KOHCTPYKLMOHHBIC MaTePHAJIbI
XUMHUS B CEIbCKOM XO3SHCTBE. i

101 Opranudeckue U MUHEPAIbHbIE 1 e https://m.edsoo.ru/YY395RQAJ
ynoOpenus

102 Cncreyxamsaunﬂ e S 1 17.05-21- https://m.edsoo.ru/IGMSCPOK9
3HAHUH I10 TEME 05

OBIIEE KOJIMYECTBO YACOB I10
I[MPOI'PAMME

102







INPOBEPAEMBIE HA EI'D 11O XUMHH TPEBOBAHHA K
PE3YJILTATAM OCBOEHHA OCHOBHOMH OBPA3OBATEJILHOH
IMPOI'PAMMBI CPEJHET' O OBILIET O OBPA30OBAHHSA

Kon
npoBepsaeMoro
TpedoBaHHSA

IIpoBepsnembie TPeOOBAHHS K NpeIMeTHBIM Pe3y/bTATAM OCBOEHHS
OCHOBHOI1 00pa3zoBaTe/NbHOI NPOrpaMMBbI CpeaHero oouero
o0pa3zoBaHHA

1

BrnaaeHue cHCTEMON XHMHUYECKUX 3HAHUI, KOTOPasa BKJIKOUYALT:

1.1

OCHOBOMOJIATAK e TMOHATHA (XUMHYECKHH 3JIEMEHT, aTOM, H3OTOIbI,
3NEKTPOHHAs 00ONOUKA aTOMa, S-, P-, d-3JIEKTPOHHbIe OPOHTANH aTOMOB,
OCHOBHOE U BO30OY)KAEHHOE COCTOSHHE aToMa, HOH, MOJeKya,
BAJICHTHOCTb,  3JIEKTPOOTPHLATENILHOCTS, CTeMeHb  OKHCJIEHHS,
XHMHYecKass CBA3b (G- H T-CBA3b, KpaTHble CBA3H), THOpUIM3aLus
aTOMHBIX opOuTaneil, KpucTanaudeckasd peLéTka, MONb, MONApPHas
Macca, MOJAPHBIH O0BEM, MOJISIPHAA KOHIEHTPaluA, pPacTBOPBI
(MUCTHHHBIE, OUCMEPCHBIE CHCTEMBbI), KPHCTANIOTHAPATHI, YIJIEPOOHbINH
ckenerT, (YHKIMOHAJAbHAA TPYyNNa, PAAUKal, H3OMEpPbI, CTPYKTypHas
bopMyna,  usomepuss  (CTPYKTypHas,  reomerpuueckas  (Lmc-,
TPAaHCH30MepUs), TOMOJOTHYECKHUH psl, TOMOJOTH, YINIEBOOOPOZE,
KHCIOPOA- H a30TCOAepPIKAIUe COCAMHEHHs, OHOJOrMYeCKH aKTHBHBIC
BeLLeCTBa (YIJIEBOABI, SKUPbI, OelIKH), MOHOMEp, MONUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COENHHEHHUs, KPEKUHT, pHYOPMUHT, TUIIbI
XHMHYECKHX peakiuii (OKHCIIMTeNbHO-BOCCTAHOBHTENBHBIE, 3K30- H
HIOTEPMHYECKHE, PeaKLUHH HOHHOTO OOMEeHa, FOMO- W FeTepPOTeHHBbIE,
obpaTuMble U HEOOpaTHMBIE), PACTBOP, JIEKTPOJIHTHI, HEIJIEKTPOJIHTHL,
IeKTPONIHTHYECKAs AHCCOLMALMA, CTENeHb AHCCOLMALINH, OKHUCIINTEIb,
BOCCTAHOBHTENb, ONEKTPOJIH3, CKOPOCTE XHMMYECKOH  peakLuH,
XHMHYECKOE PABHOBECHE)

1.2

TEOPHH H 3aKOHbI (TEOpUs XHMHYECKOTO CTPOEHHS OpPraHU4ECKHX
Beuiecte A M. Bytneposa, TeOpus 3NEKTPONUTHHYECKON NUCCOLHAINH,
IMepuonudeckuii 3akon [ M. MeHnmeneeBa, 3aKOH COXpaHEHHsA MacChl),
3aKOHOMEPHOCTH, CHMBOJIHYECKHH A3bIK XHMHH, MHPOBO33pEHYECKHE
3HAHHS, JieKalllie B OCHOBE MOHHWMAHHUS TPUYHHHOCTH U CHCTEMHOCTH
XHUMHYECKHX SBJEHHH, COBpeMeHHBI€ TPEACTABIEHHA O CTPOEHHU

BELIECTBA HA ATOMHOM, MOJIEKYJIIPHOM U HaJMOJIEKYJIAPHOM YPOBHAX

npcacTaBJICHHA O MEXaHH3Max XHUMHYECKHX peaxum‘i,

TEPMOAUHAMHYCCKUX 51 KHHETHYCCKHX 3aKOHOMEPHOCTAX HX




NpPOTEKaHUA, O XHMHYCCKOM PpaBHOBCCHH, AHUCIICPCHBIX CHCTCMAaX

14

(hakTONOrM4EeCKMe CBEOEHHS O CBOHCTBAX, COCTape, MOJYYE€HHH H
0e30macHOM  KCMONB30BAaHHM  Ba)KHEHIUMX  HEOpPraHW4eCKHX U
OpraHHYeCKHX BEUIECTB B OBITY H MPAKTHYECKOH AEATENBHOCTU
4yeJioBEKa

1.5

o0muye Hay4HbI€ MPHHLUMIBI XHMHUYECKOrO NPOU3BOACTBA (HA MpPHMEPE
NMPOU3BOACTBA CepHOH KMCIOTHI, amMMHaka, MeTaHoNa, mepepaboTKH
HedTH)

CopMHPOBaHHOCTb YMEHUH BBISBIATD:

2.1

XApaKTepPHbIE TNPH3HAKM H  B3aHMOCBsA3b H3YHYEHHBIX  TOHATHH,
NPHMEHATh COOTBETCTBYKOILME MOHATHS NPH OMHCAHHHM CTPOEHHA H

CBOJCTB HECOPraHH4YCCKHX U OPraHHYCCKHX BELUECTB M UMX npeBpameHHﬁ

2.2

B3aHMOCBS3b XHMHYECKHX 3HAHHH C TMOHATHAMH H NPEeACTABJICHHSIMHU
OPYTHX MpenMeToB Iis GoNiee OCO3HAHHOTO MOHMMAHHS U OObACHEHHA
CYLIHOCTH MATEPUAIBbHOIO €AMHCTBA MUPA

ChopMHPOBAHHOCT YMEHHUS HCTIOIb30BATE:

3.1

HAUMEHOBAHHS XHMHYECKHX COEIMHEHUH MEXAYHAPOAHOro COH3a
TEOPETHYECKOH W TNPHUKJIAAHOH XHMHH H TPUBHAJbHBIE HA3BAHHS
BEILECTB, OTHOCAIIMXCA K M3Y4YEeHHBIM KJIaccaM OpraHM4Ye€CKHX U

HEOPraHUYeCKUX COSHMHeHHH

3.2

XHMHYECKYIO CHMBOJHKY IJI COCTaBJIE€HHS (hOpMyJ HEOpraHH4€CKHX
BEILECTB, MOJICKYJISIPHBIX H CTPYKTYPHBIX {Pa3BEPHYTHIX, COKPAILEHHBIX
H CKEJIETHBIX) (DOPMYJ1 OPraHHUECKHX BEILECTB

ChopMHPOBaHHOCTb YMEHHUS KIACCU(ULIHPOBATD:

41

HCOPraHHY€CKUE BCLUCCTBA, CAMOCTOATCIBHO BbI6Hpa’I‘b OCHOBaHHMA H
KPHTCPHH OJIA maccmbukauun H3Y4ACMBbIX XHMHYCCKHX OOBEKTOB

42

OpraHlYecKHe BELIeCTBA, CAMOCTOATENbHO BLIOMPATb OCHOBAHHA U
KPHTEPHH 11 KJIAaCCH()UKALMH H3Y4aeMbIX XUMHYECKHX OOBEKTOB

43

MO pPa3NMUYHbIM MPH3HAKaM (YHCNY W COCTaBy PpPeardHpyrolldX BeILEeCTB,
TerosoMy  3(dexTy peakuny, H3MEHEHHIO CTereHeil OKHCIeHUs

3JIEMEHTOB, OOPATHMOCTH PEAKILIHH, YIaCTHIO KATATH3aTopa)

ChopMHPOBAaHHOCTb YMEHHS XapaKTepU3OBaTb 3JIEKTPOHHOE CTpPOeHHE
aToMOB (B OCHOBHOM H BO30Y:KIOEHHOM COCTOAHHH) H HOHOB
XHUMHYEeCKHX 3JeMeHTOoB 1 — 4 nepuonos [lepuoanueckoii cucreMnl [ H.
MeHpaeneeBa U UX BAJICHTHBIE BO3MOXKHOCTH, HCTIONB3YS MOHATUA S-, P-,

d-3NeKTpOHHbIe OpOUTANH, SHEPreTHUECKHE YPOBHU




ChopMHPOBAaHHOCTb YMEHHS OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHA
CBOHCTB XHMMYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMH COeIHHEHHIl 1Mo

nepuogaM H rpyrnmnam

ChopMHPOBAaHHOCTb YMEHHsSI COCTAaBJSATH YPABHEHHA XHMHYECKHX

peakUui 1 pacKpbIBaTb UX CYLIHOCTD:

7.1

OKHCJHTCJIBHO-BOCCTAHOBUTEC/IBHBIX pealcum“i NOCPEeACTBOM COCTABJICHHS

JCKTPOHHOTO OanaHca 3THX peaxunﬁ

72

YPaBHEHHS pPeaKuuil pa3jIMYHbIX THUIOB, NOJHBIE H COKPALIEHHBIE
ypaBHEHHA peakuuii HOHHOre 0OMeHa, YUHTHIBasA YCJIOBHS, MPH KOTOPBIX
3TH peakLUHH HAYT J0 KOHLA

peakuuii TMAOpoNH3a, peakUMil KoMIulekcooOpa3oBaHHs (Ha NpUMepe
TUAPOKCOKOMIUIEKCOB LIMHKA H aJIIOMHUHUA)

ChopMHPOBAaHHOCTb YMEHHS MOATBEPIKAATD.

8.1

Ha KOHKPETHBIX TNpHMEpax XapakTep 3aBHCHMOCTH PeaKLHOHHOMN
CMOCOOHOCTH  OPraHMYeCKMX CO€IMHEHMH OT KPaTHOCTH H TuNa
KOBAJICHTHOI1 CBSI3U (G- U M-CBS3H), B3aMHOTO BJIHSHHS aTOMOB H TPy
aTOMOB B MOJICKYJIAX, & TAKXKE OT OCOOEHHOCTEH PeaNH3alMy Pa3IHYHbIX

MEXaHH3MOB MPOTEKAHUA PEaKLIHI

82

XapaKTECPHbBIC XHMHWYCCKHE CBOMCTBAa BELIECTB COOTBCTCTBYOLUHMHU

JKCIEPHMEHTAMH H 3alHCAMU YPABHEHHH XUMHYECKHX PEeaKIMi

ChopMHPOBAaHHOCTb YMEHHS XapaKTepH30BaTh COCTAB H BaskHeiLIMe
CBOICTBA BEIUECTB, NPUHAMICKAIUX K ONPENEAEHHBIM KJIaccaM H
rpynnam coegHHeHuil (MpocTble BellecTBa, OKCHABI, THAPOKCUABI, COMM;
YINIEBOROPOABL, NPOCTHIE HHUPBI, CUPTHL, (EHONBI, AJIbAETH/B], KETOHBI,
KapOOHOBBIE KHCJIOTBI, CJAOXKHBIE H(PUPBL, KUPbI, YIJIEBOABL, AMHHBI,
AMHHOKUCJIOTHI, OeNKM)

10

ChopMHPOBAaHHOCTE YMEHHS TMPOBOAHTH PaCuéThl 10 XHMHYECKHM
(dopMyJiaM H ypaBHEHHAM XHMHYECKMX peaKUHil ¢ HCMIOJb30OBaHUEM

(bU3HUECKHX BEJIUUNH:

10.1

Macchl (00BEMa, KOJHYECTBA BELIECTBA) MPOAYKTA PEAKLHU, €CIH OOHO
U3 HCXOJHBIX BELIECTB JAHO B BUJIE PaCcTBOPaA ¢ ONpPEAEIEHHOH MacCOBOH
JIONeH pacTBOPEHHOIO BEIECTBA WM JAHO B H30BITKE (MMEeT MPHMECH)

10.2

MaccOBOH WIH 00BEMHOIT NOJH, BBIXOJA NPOAYKTA PEaKLIHH

103

TemnoBoro dexra peakiumii

104

00BEMHBIX OTHOLIEHHI ra30B

10.5

MO HaXOXKACHHIO XHMHYECKOH (l)OpMy.l'lbI BCLICCTBA




11

BnapeHve cHCTEMOH 3HaHWH O METONAX HAYYHOT'O MO3HAHMS ABJCHHUIA
NPHPOJBI, UCTIONIB3YEMbIX B €CTECTBEHHBIX HAYKAX U YMEHHE NPHUMEHATh
3TH 3HAHWA TPH 3KCMEPHUMEHTANbHOM HCCIEAOBAHHH BELUECTB H IJIA
06'b$1CHeHH$I XHMHUYCCKHUX ﬂBJ'lCHHf/i, HMEHIHX MECTO B npupo,ue,

NPAaKTHYECKOH AeATENbHOCTH 4€JIOBEKA H B MIOBCEAHEBHOM KU3HH

12

CdopMHPOBAaHHOCTE YMEHHS NPHUMEHATH (HMCIOJIB30BAaTh) 3HAHUA O
COCTaBE€ U CBOMCTBAX BEILECTB JUIS JKCIEPUMEHTAIBHOH NPOBEPKH
THUTOTE3 OTHOCHTENbHO 3aKOHOMEPHOCTEH MpOTeKaHHA XHMHYeCKHX
peakuuii M MPOrHO3MPOBAHMA BO3MOXKHOCTEH HMX OCYILECTBIIEHUS,
CHCTEMHble XHMHYECKHE 3HAHHA AN OOBACHEHHA H MPOTHO3HPOBAHA
ABNEHU, MMEIOWNX €CTeCTBEHHOHAYUHYIO TPHPONY, AJNA NPUHATHA

IPaMOTHBIX PeLIeHHH POOaeM B CHTYALHSIX, CBA3AHHBIX ¢ XUMHEI

13

ChopMHPOBaHHOCTb YMEHHs TUIAHHPOBATH H MPOBOAHTH XHMHYECKHl
IKCIEPUMEHT (TOJIyYEHHE M M3YYE€HHe CBOHCTB HEOPraHHYECKHX U
OPraHHYeCKHX BELIECTB, KAYECTBEHHblE pEakLHH YIIeBOLOPOAOB
Pa3NHYHBIX KJIACCOB M KHCIOPOACONEPKALIHX OPraHMYeCKHX BELIECTB,
pelieHHe  SKCIEPHMEHTANbHBIX  33Ja4 [0  PAClO3HABAHHIO
HEOPraHH4eCKUX H OPTraHW4YeCKHX BeLIeCTB) ¢ COOMIONEHHEM MPaBHI
OesonacHoro  ofpaweHuss ¢ BewecTBaMu M J1abOpaTOpHBIM
obopynosarnem; GopMyIHPOBATh LIEIH HCCAENOBAHHS; NPEACTABIATh B
paznuuHON (opMe pe3yNbTaThl JKCIEPHMEHTa, AaHATH3UPOBaTh U
OLIEHUBATb UX JOCTOBEPHOCTH

14

CopMHUPOBAaHHOCTE YMEHMSI OCYLUECTBISTH LEJE€HANpPAaBICHHbIH MOHCK
XUMHYECKOH HHOOPMALMY B PA3INYHBIX UCTOYHHKAX (HayuHas U y4eOHO-
Hay4yHas JIUTepaTypa, CpeacTBa MaccoBoil MHpopMauuu, ceTb MHTepHeT H
IpyrHe), KPUTHYECKH aHaJHM3HpOBaTb XHUMHYECKYID HH(pOpMALUIO,
nepepabaTeiBaTh €€ U HCIOAB30BaTh B COOTBETCTBHU € IMOCTaBJIEHHOM
yueOHoil 3amauei

15

CopMUPOBAaHHOCTE  YMEHHsI  NIPOTHO3MPOBAThb, AHAJNH3HPOBATH H
OLEeHMBAaTh HHpOpMaLMIO C MNO3MUMA 3KOJOrHYeckoil (e3omacHOCTH
MOCNENCTBHIT OBbITOBOIl M MpPOM3BOACTBEHHONH HEATENBHOCTH YeJOBeKa,
CBSI3aHHOH ¢ mnepepaboTkoi  BewecTs;, CHOPMHPOBAHHOCTH YMEHMUId
OCO3HABAaTb  OMACHOCTb  BO3NEHCTBMA HA  JKMBble  OPraHHU3MBbI
ONpPENENIEHHBIX BEIIECTB, IIOHHMAA CMBICH [IOKA3aTeNsd IPEaebHOM
JOMYCTUMOH KOHLEHTpaUMH, H TMOACHATb Ha MpHUMepax CHOCOObI
YMEHBILEHHS! U MPEAOTBPALUEHHUA HX BPEIHOrO BO3ACHCTBHA HAa OPraHu3M
4eJIOBEKA




IHEPEYEHD DJIEMEHTOB COAEPXKAHHA, ITIPOBEPAEMBIX HA EI'D
IO XUMHH

Kon

IIposepsaembiii 31eMEHT COACPKRAHNA

1

Teope'ml{eCKHe OCHOBbI XUMHH

1.1

Ctpoenne BewectBa. CoBpeMeHHas MOLENb CTpOeHHA aToMa. PacrpeneneHue
3JEKTPOHOB 1O JSHEpPreTHHeckHM ypoBHsM. Krnaccupukaums XHMHUECKHX
3neMeHToB. OCOOEHHOCTH CTPOEHHS YHEPreTHUECKUX YPOBHEH aToMoB (s-, p-, d-
aneMeHTOB). OCHOBHOe H BO30YKAEHHOE COCTOSHHUA AaTOMOB. JJIEKTPOHHas

KOoHHUrypauus aroma. BajgeHTHbBIE 3IeKTPOHBI
ryp p

Ilepuonmueckas cucteMa xuMu4eckux onemeHtoB M. MeHneneesa.
Ousznueckuii cMbica [lepuonuueckoro 3axona /1. Menneneesa. Ilpuunner u

1.2 3aKOHOMEPHOCTH H3MEHEHHsS CBOMCTB O5JIEMEHTOB H HX COCIWHEHHI o
nepHoJaM U TIpynnaM. 3aKOHOMEPHOCTH B H3MEHEHMH CBOHCTB MPOCTBIX
BELLECTB, BOAOPOAHBIX COSAUHEHHH, BBICIINX OKCHAOB H THAPOKCHIOB

1.3 BaneHTHOCTb. DNeKTPOOTPHLATENBHOCTL, CTeNeHb OKHCICHHS
Buapl XHMHYECKOH CBsI3H (KOBAJIGHTHAsA, HOHHAS, METAJUIMYECKas, BOJOPOAHA)

14 H MeXaHH3MBI €€ oOpa3oBaHHs. MeXMONeKyApHble B3aHMOAEHCTBHS. BelnecTpa
MOJIEKYJIIPHOIO M HEMOJIEKYJIAPHOIO CTpOeHusa. Tumbl KPUCTaIHYECKHX
peéToK. 3aBUCHMOCTb CBOHCTBA BEILECTB OT THIIA KPHCTAJUIMYECKOH PEIIETKH

s Xumpueckass  peaxuus.  Knaccudukaims — XHMHYeCKHX — peakuuid B
HEOPraHHYECKOH U OPraHHYeCKOH XMMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB

1.6 CkOpOCTb peakiuy, €€ 3aBUCHMOCTb OT Pa3JHYHBIX (haKTOPOB

1.7 Tennosbie > dexThl XMMHUUECKHX peakuyil. TepMOXHMHIYECKHE YpaBHEHHS

13 ObpatumMble peakuyH. XHMHYeckoe papHOBecHe. PakTopbl, BIHAIOIIHE Ha
COCTOsAHHE XUMH4eCKoro pasHOBecHs. [Tpunimn Jle Ilarense
DnekTponuTHUecKas Auccounauus. CuibHble H cnabblie saekTponutbl. Cpena

1.9 BOJHBIX PpAacTBOPOB BEIIECTB: KHCJAsd, HEHTpanbHasg, menouHas. CreneHb

JHCcOUHaUuK. Peakuy HOHHOrO oOMeHa

1.10

IMipponus coneii. HonHoe npousseneHue oAbl Boaopoansni nokaszarens (pH)
pacTBopa

Cnoco6b! BhIpaskeHHs KOHIEHTPALMH PACTBOPOB: MAacCOBas AOJA PaCTBOPEHHOTO
BEIUECTBA, MOJSApHAas KOHUeHTpauusa. HacblileHHble M HeHacbllIEHHbIE
pacTBOpPBI, paCTBOPUMOCTb. KpucTanaoruapars!

1.12

OKHCIHTENbHO-BOCCTAHOBHTENIBHBIE PE€aKLHH. IloBeneHue BeLIECTB B cpcaax ¢

pa3HbM 3HaueHneM pH. Meronel anexkTpoHHOro HanaHca




1.13

INEKTPOIN3 PaCTBOPOB H PACIIABOB COJIEH

OcCHOBBI HeopraaneCKoﬁ XHMHH

2.1

K.]'IaCCH(l)I/IKaI_II/Iﬂ HCOPraHU4€CKHX COeOMHECHHH. HomeHKnaTypa HEOPraHn4€CKHX

BEILICCTB

22

XuMuueckue CBOWCTBA BaKHEHIIHX MeTaJuioB (HATpHil, KaJiMii, KanbLHH,
MarHuii, ajlOMUHHH, IHHK, XPOM, JX€Ne30, MeAb) U ux coeauHeHuil. OOmme

CHOCOOBI MOJYYCHHA MCTAJIJIOB

XuMu4eCKHe CBOHCTBA BaXKHEHIIMX HEMETA/UIOB (rajJIoNeHOB, CEpbl, a30Ta,
¢docopa, yrmepoga U KpeMHHA) M HX  COeOHHEHHIl  (OKCHIOB,
KHUCJIOPOACOAEP KAIUX KHCIIOT, BOOOPOAHBIX COSAUHEHHIA)

24

INeHeTHueckas CBA3b HEOPraHH4YeCKUX BEIICCTB, MPHHAMJIEKAIIUX K Pa3IHYHbIM
KJilacCaM

25

HnenTudukanysa HEOpraHHUeCKHx coeHeHuil. KauecTBeHHbIE peakiuy Ha
HEOpraHHYeCKHe BeLeCTBa U MOHEI

OCHOBEI opranmecxoﬁ XHMHH

3.1

OCHOBHbIE TOJOKEHUA TEOPHMH XHMHYECKOTO CTPOEHHA OpPraHHYeCKHX
coenuHeHuii A M. BytnepoBa. YriepoaHeiii CkeNneT OpraHH4ecKOH MOJEKYJIbl.
KpaTHOCTb XMMHUYECKOH CBS3H. S- W P-CBA3U. Sp3-, sp2-, Sp-THOpHAH3ALHH
opOuTane aToMOB yrjiepoaa. 3aBUCHMOCTb CBOHCTB BELUECTB OT XUMHYECKOTrO
crpoeHusa MonekyJ. ['omonoru. I'omonoruueckuii pan. M3oMepus u n3oMepsl

32

[Monatue o ¢yHKUMOHaMbHONH  rpynme.  OpueHTaUHOHHbIe  3(PQeKTh
3aMeCTUTENeH

[IpencraBneHne o knaccupukauu oOpraHu4eckux BewecTs. HomeHknatypa
OPraHHYeCKHX COeNMHeHHH (CHCTeMATH4YeCKass) ¥ TPUBHAJIBHBIE HA3BaHHs
BaKHEHILUX MpeACcTaBHTENEH KacCOB OPraHH4YeCKUX BELUEeCTB

34

CeoOonHopanuKadbHBIii M HOHHBI MexaHH3Mbl peakuuu. [loHsaTHe ©
Hykneopune H sanektpoduie. [Ipasuno MapkosnHkosa. IlpaBuno 3afiLesa

35

AnxaHpl. XHMHYECKHE CBOICTBA QJIKAHOB: TaJIONéHHPOBAHUE, ACCHAPUPOBAHHE,
TepMHUECKOe pa3iokeHHe, KpPEKUHT, H30MepH3auus, ropeHue. IlonyueHue
ankanoB. Lluknoankanel. Creun¢puka CBONCTB LMKJIOANKAHOB C MaJbiM

pasMepoOM LIUKJA. Pealcmm NPHCOCAUHCHHSA H PAAHKAJIIBHOTIO 3aMCIICHUA

3.6

AnkeHpl. XHMHYECKHE CBOIICTBA: peaKkLHM MPHCOSAWHEHHs (rajoreHHpOBaHHE,
rUAPHPOBAHHE, THAPOTAJOréHHPOBAHHE, THAPATALMSA), TOPEHHs, OKHCIEHHA U
nonumepusauuy. IIpomplmneHHble M nabopaTtopHble CNOCOOBI  MOJNYYEHHS

AJIKCHOB

3.7

AnkanieHbl. XHMH4YeCKHE CBOMCTBAa aJKagHEHOB: pPCaKUHu TPHCOCANMHCHHA

(ruapupOBaHHe, TajJOreHHPOBAHME), TOPeHHs W nogumepHsauuu. IlomyueHne




AJIKaguCHOB

38

AnkuHbl. XMMHYECKHE CBOWCTBA: peakLMH NPHCOEAHHEHHS (raJoreHUpoBaHHE,
rUApHpOBaHNe, THAPATalMs, THAPOTaJOTeHHPOBaHKE) Kak crnocod noiyveHus
NOJIMMEPOB U APYIHX MONE3HBIX MPOAYKTOB. Peaxuun 3amemenusa. I'opeHue
aLleTUIeHa KaK HCTOYHHK BBICOKOTEMITIEPATyPHOrO MIAMEHH 171 CBAPKH H Pe3KH

metanos. [lpumenenne aneruieHa

39

ApeHpl. XHMHYeCKHe CBOHCTBA O€H3oma: peakudHu 3NeKTpoPUIbHOrO
3aMelleHNd, MpHCOeOUHEHHs (THApHUpOBaHHE, rajoreHuposaHue). Peakums
ropeHnsa. OcoO0eHHOCTH XMMHYECKHX CBOHCTB Tonyoma. ITomyuenne Oensoua.
Oco0eHHOCTH XHMHYeCKHX CBOiicTB crupona. [lonuMepusauusa crupona.

CnocoObl nosty4eHNs1 1 NPUMEHEHHe aPOMAaTHYECKHX YIJIEBOAOPOIOB

3.10

Cruptel.  IlpedenbHble OOHOATOMHBIE CIHPTHI. XHMHYECKHE CBOMCTBA!
B3aUMOJEICTBHE ¢  HATpHeM Kak ¢rnocod  yCTAHOBNEHHA  HAJHYHS
THAPOKCOTPYMIIBL, ¢  TajJONeHOBOAOPOAAMH KAk  cmocof  MonmydeHus
pacTBOpUTENE, BHYTPH- U MEXMOJIEKYJsipHas JeruapaTauus. Peakuus ropeHus.
[MonyueHune »sTaHONA: peakuusas OpOXKEHHs TIVIIOKO3BI, THAPATALMA 3THIIEHA.
DTUIEHITUKONb W TJIHLEPHH KaK MPEeICTaBUTENH MpeNebHBIX MHOTOATOMHBIX
CIUPTOB

3.11

@enon. XumH4eckue CBOHCTBa (peHONa (peakuuu ¢ HaTpHEM, THAPOKCHAOM
HaTpHs, OpomoM). [TonyyeHue peHona

3.12

Anpaernapl. XUMHYECKHE CBONCTBA NMPEAEIbHBIX AJIbACTHAOB. THAPHPOBAHUE,
KaueCTBEHHbIE PEAKUHH Ha KapOOHMIbHYIO TIpymny (peakuus «cepeOpsHOro
3epkana», szauMoneiictesue ¢ ruapoxcuaom meau (II). IMonyuenne npenenpHbX
anbIETHAOB. OKHCIEHHE COHMPTOB, TUApaTalid aueTHlIeHa. ALETOH Kak
NpeAcTaBUTeNb KeTOHOB. OCOOEHHOCTH peaKUMH OKHCIIEHNs aleToHa

Kap60HOBble KHCJIOTHl. XHMHYECKHE CBOICTBA Npe€acnbHbIX OOHOOCHOBHBIX
K3p60HOBbIX KucaoT. OcoOeHHOCTH XUMHYECKHX CBOICTR MypaBbI’IHOf”I KHCJIOTBI.
I'Ionyqeﬂne NpeacjabHbIX OOHOOCHOBHBIX Kap60HOBbIX KHCJIOT. OKHCJICHHE
aJIKaHOB, AJIKCHOB, NECPBHYHBIX CINHPTOB, aJbACTHIOOB. Briciuue npcacibHbIC H

HEMPECACIbHBIC Kap60HOB]>Ie KHCJIOTBI

3.14

Cnoxxupie 3¢pHpbl H kuUpbl. Cnoco0bl MONYYeHUS CIOXKHBIX  3pUpOB.
ObpatuMocTy peakuuu sTepupukauuu. I[IpuMeHeHHe CNOXKHBIX 3(QUpPOR B
NUILEBOH U mapprOMepHON NPOMBILUIEHHOCTH. JKUpbI Kak CIOXHBIE 3(HPHI
THUEPHHAa M BHICLIMX KApOOHOBBIX KHUCIOT. XHMHYECKHE CBOICTBAa SKHPOB:
rUAPHpPOBaHHe, OKHCIeHHe [uaponms, Wi OMBUIEHHE, KHPOB Kak Cnocod
MPOMBILLJICHHOTO TOJNyU€HHs cofell BBICLIMX KapOOHOBBIX KHUCJIOT. MbLIa Kak

COJIH BBICIINX KapOOHOBBIX KHCIIOT

3.15

XuMU4eCKHe CBONMCTBA TINIKOKO3bL. PEAKUMH C Y4YaCTHEM CHOHPTOBBIX H




aNbAEerHOHOH TPYNI W MONOYHOKHCNoe OposkeHue. IIpHMeHeHMe TIOKOo3bl, €€
3HAYEHHE B XU3HENEATEIbHOCTH OpraHusma. Jlucaxapuabl. caxaposa, MajibTo3a.
BoccraHaBNHBaKOLIHE M HEBOCCTAHABIMBAIOWIME AOMcaxapHAbl. [ Hoponus
nucaxapunos. [lonucaxapuasl. kpaxmaj, IHKOreH. CTpPOEHHE MaKpOMOJEKYI
KpaxMaja, IJHKOreHa H Ue/uao3el. Dusuueckne CBOHCTBA Kpaxmajga H
HeJUTIONIo3bl.  XMMHUECKHEe CBOMCTBA KpaxMana: THAPOJNH3, KayeCTBEHHAs
peakuus ¢ HOAOM. XHUMHYECKHE CBOHCTBA LEJUIKOJIO3BI THAPOJN3, MONY4YEHHE
s¢pupoB wemmonossl. I[loHaTHe 00 HCKYCCTBEHHBIX BOJOKHAX (BHCKO3a,
aleTaTHbIH LWENK)

AMHHBI. AMUHBI KaK OPraHHYeCKHE OCHOBAHHA: PEaKUHH C BOLOH, KHCJIOTaMH,
peakuuss TopeHHA. AHHJIHH KaK TMpPeACTaBUTENb ApOMATHUECKHX aMHHOB.
XuMpueckne CBOHCTBA AaHWIIHHA. B3aHMOAEHCTBHE ¢ KHCIOTaMH, OpOMHOI
Bonoil, okucneHue. IlodydeHne aMHHOB aNKHIHPOBAaHMEM aMMHaka M
BOCCTAHOBJIEHHEM HHTPOIPOH3BOAHBIX YITIEBOJAOPOAOB

AMHHOKHCIOTBI U OenkH. AMHHOKHCIOTH Kak amdoTepHble OpraHH4eckHe
coeniiHeHuss. OCHOBHble aMHHOKHCIOTBI, oOpasyiomue OenkdH. XHMHYECKHe
CBOWCTBA O€JIKOB: MMAPOJIN3, AEHATYPAlMA, Ka4eCTBEHHBIE (L(BETHBIE) PEAKIHH
Ha Oenku

CTpoeHHe M CTPYyKTypa IONUMEPOB. 3aBUCHMOCTb CBOHCTB NOJHMEPOB OT
cTpoeHHsa Monekyn. OCHOBHble CMOCOOBI MONYYEHHS BBICOKOMONEKYNSPHBIX
COeAMHEHUIT: peakuuy MOJHMepH3alud U nojaukoHaeHcanuu. Knaccudukaimsa
BOJIOKOH

HHCHTI’I(b HMKaluA OpraHH4cCKHX coenHHeHHi. PelueHne SKCNICPHMCHTAJIBHBIX
3a4a4v Ha paclo3HaBaHNE OPraHHYECKHX BELICCTB

INeHeTHueckas CBA3b MEXAY KNnacCaMH OPraHu4YeCKHX COeNHEeHHH

XHUMUS U KU3HD

XuMusa B noBcenHeBHOH sku3HH. IIpaBmna OGezomacHoii paloTbl ¢ e€OKHUMH,

FOPHYNMH U TOKCUYHBIMU BELIECCTBAMH, CPEACTBAMH OBITOBOH XHMHHU

42

XHMHA U 340pOBbe. XUMUS B MEOHLMHE. XHUMUA H CebCKOe X034HCTBO. XUMHS B
NPOMBILUIEHHOCTH. XHMHSI H 3HEPreTHKAa. NMPHPOAHBIA MU MOMYTHBIA He(TsAHOMH
rasbl, UX COCTaB H ucronb3opanue. CoctaB HepTH H €€ nepepaboTka (MPUPOIHBIE
HCTOYHHMKH YIJIEBOAOPOLOB)

43

XuMusi ¥ 3Konorus. XHMHYeCKOe 3arpssHeHHE OKpyKawouleil cpebl U ero
nociaencteus. Oxpana runpocdepel, nousel, armoctepsl, daoper u payHel OT
xuMudeckoro 3arpsasHeHus. IIpobnema orxomoB M moOOYHBIX NPOAYKTOB.

AJ'IbTepHaTHBHb[e HCTOYHHUKH SHCPIrUH

44

O0ume NpcacTaBJICHHA O NMPOMBIIICHHDBIX cnocobax NOJYYCHHA XHMHYCCKHX




BEILUECTB (Ha MpHMepe MPOM3BOACTBA aMMHAaKa, CepHOH KHCIOThI). YépHada u
nseTHas  Metayjuryprus.  CTekno W CHIMKaTHas  [POMBILIUIEHHOCTD.

[IpoMpllunieHHass  opraHuyveckas  xuMusa. Cpipp€ And OpraHuveckoi

l'IpOMbIU_I.HeHHOCTH
5 Tunb pacuéTHBIX 334a4
51 Pacuére! Macchl BeLIECTBa I 00bEMa ra3oB 110 H3BECTHOMY KOJIHYECTBY
BELLECTBA, MacCe HIIH O0BEMY ONIHOTO H3 YYACTBYIOLIMX B PEAKLIUH BELIECTB
52 Pacuérbl Temnosoro 3¢gdekra peakunn
53 Pacuérbl 00bEMHbBIX OTHOLIEHHIT [A30B MPH XHMHYECKHX peaKLUIX
54 Pacuérbl Macchl (00bEMa, KONMUYECTBA BELIECTBA) MPOAYKTOB pEakLUUH, eClIi
" | oHO U3 BEECTB JAHO B H3GHITKE (MMEET MPHMECH)
55 Pacuérbl MaccoBoil UM OOBEMHOI DONM BBIXOAA MPOAYKTA PEAKUHH OT
| TeopeTHUECKH BO3MOXHOTO
Pacuérpl Macchl (00BEMa, KOMMYECTBA BELIECTBA) MPOAYKTA PEAKLHH, eCIH
5.6 | OnHO U3 BELIECTB AAHO B BHAE PACTBOPA ¢ ONMPEASIEHHOH MAaCCOBOI Aoei
pPacTBOPEHHOTO BELIECTBA
57 Pacuérel ¢ HCNIONB30BAHHEM MOHATHIT KMACCOBAs A0S, «MOJIPHAS
| KOHLIEHTpPALHA», «PACTBOPHUMOCTD
HaxoxaeHne MoJeKyIspHOH (POpMyIIBl OPraHHHYECKOrO BEIIECTBA MO ero
58

TUJIOTHOCTH H MaCCOBBIM OOJSAM 3JIEMEHTOB, BXOOALIMX B €r0 COCTAB, HIIM MO
NPOAYKTaM CTOpaHus




YYEBHO-METOAUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHAJIBI IJIA YUYEHHKA

METOAUYECKHE MATEPHUAJIBI JIA YUUTEJIA

IMHUOPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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