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IHosicHUTEABLHAA 3AIIMCKA

PabGouas mporpaMma mo XMMUM Ha YPOBHE CpEIHEro OO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEero o01ero
obpazoBanusa(POIl COO), npenacraBieHHbIX B PepepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, ¢ yuérom Konnenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B 00pa3oBaTebHBIX OpraHuzanusx Poccubickoit
Qdenepanyy, peaqu3yIOIIMX OCHOBHbIE OO0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoNIO)KeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepanun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIIyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBanus ywamuxcs 10-11 kmaccos.
N3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHunpoBaHHOTO,
npouabHOrO0 OOydYeHHs, MpPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYNIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiuy UX K OBICTPO MEHSIOIUMCS YCJIOBUSM KU3HU B COLIUYME, a TaKKe IS
POJOJIKEHUST OOy4eHHs] B OpraHM3alusix MnpodeccHoHaNIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUS SBIISIETCA OAHON U3 MPUOPUTETHBIX TUCIHUTLINH.

B mnporpaMmvme mno XuMuM Ha3zHaueHUE MpeaMera «XUMUS» TOIydaeT
NoJpoOHYI0 ~ MHTEPIPETAlii0 B COOTBETCTBUM C  OCHOBOIOJATAIOIIMMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIeil, coaepx aHus,
pe3ynbTaToB O0yueHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJIHIEMbIE MPOrPaMMON TIO
XUMHUH QYHKITUU:

e UHPOPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoi obecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEsIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQUIIS;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpeJeNICHNE: TMPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHHs] y4eOHOTO MaTepuaja, KOJUYECTBEHHBIX M KaueCTBEHHBIX €T0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTEIbHBIX JOCTI)KEHUH OOydarommuxcsi B
paMKax HWTOTrOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
AK3aMEHa M0 XUMUHU.



[Iporpamma ajist yrimyOaEHHOTO U3YUYECHUS] XUMUU:

e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHHUS] B paMKax OTIEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefielieHue U CTPYKTypUpPOBaHUWE €ro IO KjaccaMm, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3iesiaM Kypca;

e J1aéT MPUMEPHOE pachpejiesieHne Yy4eOHOTO BPEMEHHU, PEKOMEHIIYyEMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeIjaracT NPUMEPHYI TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTMKH TOCTPOEHHS Kypca, BHYTPHUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHUus MpeaMera
Ha yTrIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIBHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0Opa3oBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpaszoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATENbHBIX ~ JEUCTBUI  OOydaromerocss 1O  OCBOEHUIO
COJIepKaHMsl IPEeIMETA.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B IMpPOrpaMMe MO XMMHUHU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpefe’laMd YCTAaHOBIEHHOW MTPOrpaMMoil MO  XUMHH
o0s13aTeNbHON (MHBAPUAHTHOM) COCTABIISIONICH COACPIKAHHUSA Y4EeOHOTO MpeaMeTa
«Xumus» O0cCTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHAaTUBHOW COCTaBIISIOIICH,
KOTOpasi OJKHA ONPEAENSIThCS B COOTBETCTBUU C HAIMPABICHHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYCHUU TIPEAMETOB 0a30BOr0 M YIUIYOJIEHHOTO YpOBHEH B CHCTEME
mudepeHIMPOBAaHHOTO OO0yYCHHUSI Ha YPOBHE CpeaHero obmero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHIo
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHUS CHCIUAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIIINH B By3aX M OpPTaHU3AIUSAX CPEIHETO MPo(decCHoHaIbHOTO
oOpa3zoBanusa. B 93Toil cBsA3M w3ydeHHe mpeaMeTa «XHUMHs» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJeHHWEe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsI, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
00y4eHUs1, B TOM YUCJE C NEPCHEKTUBOM MOCIEAYIOIETO MOJIYUYEHUS] XUMUYECKOT0
o0pa3oBaHus B OpraHu3alusax npodeccuoHalibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk MIaHHPyEeMbIM pe3yiabTaTaM OCBOCHHUS



dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o0pa3oBaHUS
U3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHue 3aaad
BOCIIUTAHUSI U COIMAJILHOTO Pa3BUTHA OOydaroniuxcsi, Ha (OPMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUH, YMEHHUH pallMOHaIu3aluu y4yeOHOTO Tpyda U
000OIIEHHBIX CHOCOOOB  JEATEIBHOCTH, WMEIIIMNX  MEXIUCIUITMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SBISIIOTCS  yIUIyOn€HHbIe Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuueckass xumusi». [Ipu onpeaeneHun MoaXoa0B K OTOOPY U CTPYKTYPHOM
OpraHu3aIMy COJEpPKaHUs ATHX KypCOB B MpOrpaMMe IO XUMHU 32 OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuumsax 06a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copaepxkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHuuecKass XHMUS» COCTAaBJISET COBOKYITHOCTh NPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMmera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeNeEHHOEe TEOPETHUECKOe JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONBIIMH 00BbEM  (PaKTOIOrHUECKOTro
maTepuana. Tak, Ha YrIyOJI€HHOM YypOBHE H3Yy4YeHHUs IMpeameTa olecreueHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYEHUS OO0BbEMA 3HAHUA O XUMHUYECKHUX
AJIEMEHTAaX W CBOMCTBaX MX COEIWHEHUN HA OCHOBE PACIIMPEHUS U YTIyOJeHHs
IPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3UM U 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKLUNA, PACCMATPUBAEMBIX C TOYKHU 3PEHUS] XUMUYECKOW KUHETUKHU
U TEepMOAWHAMUKHU. M3ydeHune mnepuoaudeckoro 3akoHa u Ileprommueckoi
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHHM aToMa. XHUMHUYECKasl CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPreTUUECKUX U3MEHEHU npu e€ 00pa3oBaHUU U
paspylieHnd, a TakKe ¢ TOYKH 3pEHUs MEXaHU3MOB e€ oOpa3oBanus. M3ydenue
TUTIOB ~ pEaKIui  JomonHseTcss  (GOpMHpPOBAHHMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX MPOIIECCaX U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CITIOCOOHOCTH
COCIMHEHUI ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 AJIEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIuu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJI KIACCOB ONMPEACIEHHOTO MPOod s (TTaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MpEAMETHBIX 3HAHUM) OKAa3bIBAIOT BIUSHHUE CMEXHbIE IpeaAMeThl. Tak, Hampumep,
B COACPKAHUM MpeIMeTa JJis KJIAaCCOB XUMHKO-(U3UUYECKOro npoduiis 0oblioe
3HaYeHue OyJayT MMETh JIEMEHThl y4eOHOTro Marepuana nmo obmied xumuu. [Ipu



M3YYEHUH IMpeJMeTa B JIaHHOM Ciy4yae akIeHT OyJeT caenaH Ha OOLIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHUM B XUMHUM U B (PU3MKE: aTOMHO-
MOJIEKYJsipHasE Teopusi (MOJEKYJsipHas Teopus B (U3MKE), 3aKOHBI COXpAaHEHUS
MacChl M DHEPTUM, 3aKOHBI TEPMOJUHAMHUKH, HJICKTPOJIN3a, MPEICTABICHUS O
CTPOEHUU BEUIECTB U APYTOE.

B T0 e BpemMs B colepxkaHuUM TpeaMera IS KJIAcCOB XHMHKO-
Ouonornyeckoro npoduiis OoNbIIMKA yAENbHBI Bec OyaeT MMEeTh OpraHuYecKas
xumMusi. B 3TOM  ciyyae mpeiocTaBiseTcs  BO3MOXKHOCTh g Oosiee
00CTOATENILHOTO  PACCMOTPEHHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K TpPUMEPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBHI, KaK JHMOUABLI, OCJKH, YIJICBOJbI, HYKJICHHOBBIC
KUCIIOTHI U Apyrue. [Ipu 3ToM 3HAHUSA O COCTaBE M CBOMCTBaX MpeJCTaBUTENCH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEIIECTB CIYKAaT OCHOBOW [JIsi HW3Y4YEHUS
CYIIHOCTH MPOIECCOB POTOCUHTE3A, IbIXaHUS, TTUIIEBAPCHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAyYHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0IIIeHaYYHBIX METOJIOB TIO3HAHMS U OIBITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAaHMM HM3ydeHHe mpeaMera «XuMUs» Ha YriayOJE€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMH B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeaMeThl», «MaremMartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U JIUTEpATypay.

[Ipu um3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOT'O M CPEJIHETo 0011ero oopa3oBanus (Ha 6a30BOM
ypOBHE), 3a7aueii EPBOCTEIICHHON 3HAYMMOCTH SIBIAETCS (DOPMUPOBAHUE OCHOB
HAyKd XHUMHU KaKk o00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEeATEIbHOCTU YEJI0OBEKAa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOW KYJIbTypbl. Pemenue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE M3YYECHHsI TIpeIMeTa Mperoiaract
peanu3aluio TakKux 1ene, Kak:

e (opmupoBaHHe TpEACTABICHUNA: O MaTepUATHHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SBJICHUU MPUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK U €€ BeAylled poiu B oOecreueHUuu
YCTOWYMBOTO  Pa3BUTHS  UYEJIOBEYECTBA: B  PEIICHUH  MpodiieM
AKOJIOTUYECKOM, PHEPTreTUIECKON W MUIIEBON O€30MacHOCTH, B Pa3BUTHH
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPHAIIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEIE;

e OCBOCHHE CHUCTEMbl 3HAaHWH, JIEKANMX B OCHOBE XUMHYECKOU
COCTaBJISIIOIIECH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX



IIOHATUM, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKHX 3aKOHOMEPHOCTAX IPOTEKAHUS XWMHYECKHX pEaKUui, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 o0umx
HAy4HBIX IPUHLHUIIAX XUMAYECKOTO ITPOU3BO/ICTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MOHUMaHUSI
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHYECKUX 3HAHUWA HJis1 OOBSICHEHUs
KJIIOYEBBIX MJIed U MPOOJEM COBPEMEHHOW XMMHH, IJisi OOBACHEHHS U
IPOTHO3UPOBAHUS SIBICHUMN, UMEIOUIMX ECTECTBEHHO-HAYUYHYIO MPUPOLY;
IPaMOTHOTO pelIeHUs TPoOJieM, CBA3aHHBIX C XUMUEH, MPOTHO3UPOBAHUA,
aHaIM3a U OIIEHKHU C MO3UIIMHA 3KOJIOTHYECKOM 0€30MacHOCTH MOCIEICTBUN
OBITOBOM U MPOU3BOACTBEHHOM JE€ATETLHOCTH YEJIOBEKa, CBSA3aHHOW C
XUMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M  IepepadboTKOM
BEILECTB;

yriayOjaeHue  TOpelCTaBIeHMH O  HAyYHbIX  METOoAax  IO3HaHWUA,
HEOOXOAMMBIX ISl MPUOOPETEHUS YMEHHUIl OpUEHTUPOBATHCS B MHpE
BEIIECTB M OOBSCHEHUS XMMMYECKUX SIBICHHM, HMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON AEATEIBHOCTH U IIOBCEIHEBHON KU3HU.

B mane peanuzanuu TEpBOOYEPEIHBIX BOCHUTATENIBHBIX W Pa3BUBAIOIIUX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeIHEro OO0IIero oOpa3oBaHUS MPH HU3YYECHUHU

npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM YpOBHE OCOOYIO  aKTyaJlbHOCTb
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

BOCIIUTaHUE YOEKIAEHHOCTHU B TO3HABAEMOCTH SIBIICHUW TPUPOIBI,
yBOXEHHUS K TIpollecCy TBOpYECTBA B OOJNACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIIMM K OOYYECHHIO MW TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIMTAHMI0O  HAa  OCHOBE  YCBOCHHS
00I11eUEeJIOBCYECKUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIJUIEKTYAIbHBIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOILIEHUSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW MTPO()eCCHOHATBHON M OOIECTBEHHOM JCATECILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;



e (QopMHpOBaHME YMEHUW W HABBIKOB PA3yMHOI'0 MPUPOAOINOIL30BAHUSA,
Pa3BUTHE IKOJIOTUYECKON KYJIbTYPhI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-
TMIOJIE3HOU SKOJIOTMUECKOU AEATEIBHOCTH.

OO61ee YuCiIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHHS] XUMUU Ha YIIIyOJICHHOM
YpOBHE cpeqiHero ofuiero oopazoBanus, coctarisieT 204 dacoB: B 10 kimacce —
102 gaca (3 yaca B Henmento), B 11 kmacce — 102 gaca (3 yaca B HEJIEIHO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0OCHOBbI OPraHUYECKON XUMMH.

IIpenmer W  3HAYeHHE  OpPraHUYECKOW  XMMHUH, IIPEACTABICHUE O
MHOT000pa3uu OpPraHunYeCcKUX COEIMHEHUN.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XMMHUYECKas CBS3b B
OpraHUYEeCKUX COCAUHEHUSX. Tumbl THOpPUAM3ALMM ATOMHBIX opOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHasi cBs3b. CrocoOBl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM paaukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopuss cTpoeHusi opraHudeckux coenuHeHuiit A.M. bByrtnepoa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOECHUS
OpraHMYecKUX CcoeAuHEHUN. MoneKynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buubl wn3oMepuu: CTPYKTypHas, HNPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYecKUX BemecTB. [loHATHe o
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYECKUX peaknui. OKUCIUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MpEeBpalll€HU:
O3HAKOMJICHHE C O0pa3laMyd OPraHUYECKUX BEIIECTB M MaTephalaMd Ha UX
OCHOBE, OIIBITBl 10 IPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OPraHUYECKUX BEILECTB.

YrieBogopoasl.

Ankanbl. ["'omonioruyeckuit psan ankaHoB, oOuias GgopmMmyrina, HOMEHKIATYpa U
u30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHME MOJIEKYI aJKaHOB, SP°-



rudpuau3anns aToMHbIX opOuTaneil yriepoaa, o-cBsizb. DU3MUECKUE CBOICTBa
AJIKaHOB.

XHAMHUYECKAE CBOMCTBA QJIKAHOB: PEAKUHUM 3aMELICHUS, W30MEpHU3ALUH,
JNETUAPUPOBAHMS, UUKIA3ALUN, TUPOIN3a, KpeKUHra, ropenus. [IpencraBnenue o
MEXaHNU3M€E PEAKINI PaJUKAIBHOIO 3aMEILCHMUS.

Haxoxnenue B mpupozae. CriocoObl MOTyYEHUs: U IPUMEHEHUE AJIKAHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTpPOEHUSI M XHMHUYECKUX CBOMCTB MaiblXx (UUKIONPONAH, LMKIOOYTaH) W
OOBIYHBIX (LIMKJIOMEHTaH, IMKJIOreKCaH) LMKIoadkaHoB. CrnocoObl MOJyYeHUs |
IPUMEHEHHE [TUKIOAIKAHOB.

Ankenbl. ['omonornueckuil psj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl alKeHOB, SpP*-
ruOpuau3anys aTOMHBIX opOutaneil yriepona, - W m-cBA3u. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepus. DU3MYECKHE CBONCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKUHMHM NPHUCOCAUHEHUS, 3aMEIICHHS B O-TOJIOKEHUE
Opy ABOMHON CBA3M, MoiMMepu3aluu U okucieHus. [IpaBuwio MapKoBHUKOBA.
KauecTBeHHbIE peakiuu Ha JBOWHYIO CBA3b. CrocoObI MOMyYeHUs: U PUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukaius ankaaneHoB (CONpsKEHHBIE, N30JIMPOBAHHEIE,
Kymynuposarusie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHUS U XMMHYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
conpspKEHHBIX TUeHOB. CITOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaUCHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa H
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuan3anus aTOMHBIX opOuTaneid yriepona. dusnyeckue CBOWCTBA aJTKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaKIUMU  NPUCOCAWHEHUS,  JUMEpU3ALUU U
TpUMEpHU3aLK, OKACIeHUs. KUCI0THBIE CBOMCTBA aTKWHOB, UMEIOUIUX KOHLEBYIO
TPOWHYIO CBsi3b. KauecTBeHHBIC peakinu Ha TPOMHYIO CBA3b. CTIOCOOBI MOTYYCHUS
Y IPUMEHEHHUE aJTKUHOB.

ApomaTuyeckue yrieBoAopoAbl (apeHbl). ['OoMONOrMyYecKkuil psii apeHoB,
obmrast popmyna, HOMEHKIATypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJIbl OeH30ma. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30JIa U €r0 TOMOJIOTOB: PEaKIMU 3aMelIeHHs] B OEH30JIbHOM KOJIbIIE
YIJIEBOJLOPOJAHOM paauKale, PEaKUUd NPUCOECIWHEHUS, OKHCJIECHHUE TOMOJIOTOB
oensona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIBIIE Ha MPUMEpPE aJKWIbHBIX paJUKAIOB, KapOOKCHIbHOM,
TUIPOKCUIIBHOM, aMUHO- WM HHUTPOIPYIIBI, aTOMOB TajloreHoB. (OcoOeHHOCTH
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XUMHYECKUX CBOMCTB cTupona. [lonmumepusanus cruposa. CrnocoObl MOIyYeHHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOJIOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HedTaHble ra3bl. HedTh U €€ nmpoucxoxaeHue.
Kamennsiii yronap U npoayKTbl ero nepepadotku. CrnocoObl nepepaloTku HePTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepaboTku HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEXKY Pa3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOrEHIIPOM3BOJIHBIX YIVIEBOJOPOAOB. Peakuun
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIy, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpynmy. JlelicTBU€ Ha TaJOr€HIPOU3BOAHBIE BOJHOIO W CIHUPTOBOTO
pacTBopa MIENour. B3anMOIENCTBUE IUTajJOr€HAIIKAHOB C MAarHueM M LHAHKOM.
ITousitue 0 METAIIIOOPTraHUYECKUX COEMHEHUSAX. Hcnons3oBanue
raJIOTEHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3C
OPraHUYECKUX BEIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
u3ydeHrue (PU3NUYECKUX CBOMCTB yIIEBOJAOPOJOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakuuii YriieBOJIOPOJOB Pa3IMYHBIX KJAaccoB (oOeciBednMBaHWE OpOMHOW MU
MOJHOW BOJIbI, pacTBOpa IEpMaHraHaTa Kajaus, B3aUMOJCHCTBHE alleTHICHA C
aMMUa4yHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOe OOHapyKEHHE
yriepoia W BOJOPOJAa B OpPraHUYECKUX BEIIECTBAX, IOJYYEHUE OJTHIECHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKomyieHHE C¢ Kosuiekiusmu «Hedtb» u «Yromby,
oOpa3sllaM  TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJIOPOI0B U FajlOr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepskanue opranndeckue coelMHeHHS.

IIpenenbHble ogHOaTOMHBIE cnUpThl. CTpoeHUE MOJIEKyNl (Ha mOpuUMeEpe
METaHoJa M 9TaHojia). ['oMojoruueckui psja, obmas dopmyna, H30MepHs,
HOMEHKJaTypa u kinaccupukanus. Dusmdeckue CBOHCTBa  MpeAeTbHBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOoaHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUMU 3aMEIICHMs], JeruipaTalid, OKHCICHHUS,
B3aUMOJICMCTBUE C  OpPraHUYECKUMU W  HEOPraHUYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakuns Ha OJJHOATOMHBIE CIUPTHL. JelCTBHME ATaHOJA U METaHOJIa
Ha opranm3M denoBeka. CrmocoObl MOMy4YeHUs W TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie a¢upsl, HOMEHKIAaTypa U n3oMepus. OcoOeHHOCTH (HU3UYECKUX U
XUMHYECKHX CBOMCTB.

MHOroatoMHble CHUPTHI — STUICHTVIMKONb W TIULEpUH. Duznueckue Hu
XUMUYECKHE CBOWCTBA: PEaKIMU 3aMEILCHHS], B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTAaMU, KauyeCTBEHHasi PEAKIUs Ha MHOTOATOMHBIE
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cnupthl. llpencraBneHue o MexaHuW3Me peaKUUd HYKICO(DHUIBHOIO 3aMEIICHHMS.
HeiictBue Ha opranuzM 4enoBeka. CrocoObl TMOJNy4eHHs] W NPUMEHEHHE
MHOT'0OAaTOMHBIX CITUPTOB.

@®eHon. CTpoeHHME MOJEKYNBl, B3aUMHOE BJIUSHHUE THIPOKCOTPYINIBl H
O6enzosibHOrO sigpa. dusnueckue cpoiicTBa ¢eHosna. OCOOCHHOCTH XUMUUYECKHX
cBoiicTB (Qenona. KauecTBeHHble peakuuu Ha (eHos. ToxcuyHOCTH (heHona.
CrnocoObl nosrydyeHnus u npumenenue ¢penona. Genonpopmanpaeruanas cMoma.

KapOGoHuiibHbIE COETMHEHUS — AJIbJETUIbI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIBbHOUM Tpynmbl. ['oMonoruyeckue psiibl aabAeTHI0B U KETOHOB, 00Ias
dopmyna, u3zomepuss U HOMEHKIaTypa. Du3myeckue CBOMCTBA albAECTUIOB U
KETOHOB.  XHMMHWYECKHE  CBOMCTBA  QJBJETUAOB W  KETOHOB:  pPEAKLUUH
npucoenuHeHUs. OKUCIEHUE albJAETHIOB, KAYECTBEHHBIE PEaKIMU Ha albICTH/bI.
CrniocoObl oJTy4eHUs ¥ IPUMEHEHHUE aJIbJIETHIOB U KETOHOB.

OnHOOCHOBHBIE TIpeieNibHbIe KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHUCIOT. XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus HTepuduKalyy, peakiuu ¢ Y4acTHEeM VYTIIEBOJAOPOJHOIO pajJvKaa.
Oco0OeHHOCTH CBOMCTB MypaBbMHOM KHUCIOTHI. [loHATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3¢upax. MHoroo6pa3ue kapOOHOBBIX KHCIOT.
OCc0OEHHOCTH CBOMCTB HEMpPEECIbHBIX U apOMATHUECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpencraBurenn BhICIINX
KapOOHOBBIX KHCIIOT: CT€apUHOBAs, NAJIbMUTHHOBAs, OJICMHOBAS, JUHO/E8AS,
JIUHONIeH06as KUCIOThL. CTIOCOOBI MOTyYEHUS U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxueie 2¢upsl. ['oMonornueckuii psa, oOmas (opMymna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IIEJIOYHOM CpeTIe.

Kupsi. Ctpoenue, puznueckre U XUMUUECKHE CBOMCTBA KUPOB: TUAPOIH3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIMNX OCTATKH
HETpPEETbHbIX JKUPHBIX KUCIOT. JKupsl B mpUpo/Ie.

MpbT4 KaK COJI BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6murast xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, Tu-
U Tonucaxapuabl). MoHOcaxapumbpl: TIIOKO3a, (PYyKTO3a, ramgakTo3a, pubo3a,
ne3okcuprdo3a. dusnyueckue CBONMCTBA M HaXOXJEHHE B Mpupojae. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMHU C YYaCTUEM CIUPTOBBIX U AJIbAETUIHON
IPYyII, CIUPTOBOE M MOJOYHOKHUCIOE OpokeHue. lIpumeHeHue TIIIOKO3bI, €&
3HAYCHHUE B KU3HEACSATEIbHOCTU OpraHu3Ma. Jucaxapujsl: caxaposa, MajibTo3a U
nakto3a. BoccTtanaBiuBaroiye U HEBOCCTAHABIMBAIOLIME AUcaxapuibl. ['uaponus
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nucaxapuaoB. Haxoxaenue B npupojsie u npuMenenue. Ilomucaxapuasl: kpaxmad,
IJIMKOTEH M 1eiunono3a. CTpoeHMe MakKpoMOJIEKYJ Kpaxmania, TIJIMKOreHa U
nemnono3bl. dusmyeckue CBOMCTBA Kpaxmana M LEJUTIOI03bl. XHMHYECKHE
CBOIICTBa Kpaxmala: THMApPOJIM3, KAaYECTBEHHAas peakuus C HMOJO0M. XUMHUYECKUE
CBOICTBa LIEJUIIONIO3bl: TUAPOJIN3, MoilydeHue 3(upoB uemnono3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYE€HHsS BEIIECTB M HMX MPEBPALLEHUN:
PacTBOPUMOCTD PA3IMYHBIX COIUPTOB B BOJIE€, B3AMMOJICHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJIETH] Ha PAaCKaJIEHHONW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCHOJIb30BaHHE
BUJIEOMATEpUAJIOB), KAaYECTBEHHbIE PEAKIUU Ha aiupAeruiibl (C THIPOKCUIOM
nuammuHcepeopa(l) wu  rugpokcumom  Mmenu(ll)), peakmus raMuepuHa  C
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMO/JICHCTBHUE pPacTBOpA TIIIOKO3bl ¢ ruapokcunom meau(ll), B3aumoneiictue
Kpaxmaljia ¢ MOJOM, PEIIeHHE IKCIEPUMEHTANbHBIX 3a7a4 Mo TeMaM «CHUpTHI U
denoinby, «KapoboHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcofep:kalye OpraHuyeckue coeJMHeHMs.

AMUHBI — OpraHu4ecKkue Mpou3BoJHble ammuaka. Kiaccudukanus aMHHOB:
anudaTnyeckue W apoOMAaTUYECKUE; IE€pPBUYHbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmonekyls, obmas (opmyna, u3oMepus, HOMEHKIATypa U (QU3UUYECKHE
cBoOMcTBa. XMMHUECKOE CBOMCTBA alu(aTUYECKMX aMHHOB: OCHOBHBIE CBOICTBA,
AJKUJIMPOBAHKUE, B3aMMOJECHCTBHE MEPBHUYHBIX AMHUHOB C a30THUCTOW KHCIIOTOM.
Conu anKuwiaMMOHUS.

AHWINH — TpeACTaBUTENb AaMHMHOB apomaThueckoro psga. CrpoeHue
aHWIMHA. B3auMHoe BiIusHUE TpyIIl aTOMOB B MoJeKyJie aHminHa. OcOOEHHOCTH
XMUMUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl
MOJy4YeHUs] M TNpPUMEHEHHE ajaudaTHuecKux amMuHOB. [lomyueHue aHuIMHA U3
HUTPOOEH301A.

AmuHokucnotsl. HoMeHkinarypa u usomepus. OTaelbHbIE PEACTABUTENN O-
AMUHOKHUCJIOT: TJIMUWH, ajJaHuH. @DU3NYecKue CBOMCTBA  AMHHOKHCIIOT.
XUMHUYECKHE CBOWCTBA aMUHOKHCIOT KakK aM(OTEpHBIX  OpraHMYECKHUX
COCMHEHM, peakiusi MOJUKOHACHCAlUK, OOpa3oBaHME TMENTUAHON CBS3H.
buonorunyeckoe 3HayeHue aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTUIOB.

benku kak mnpupogHele noaumepsl. IlepBuuHasi, BTOpHYHas M TPETHUYHAS
CTpyKTypa OenakoB. XUMHYECKHE CBOICTBAa OEJIKOB: THUAPOJIN3, JECHATYpPALMS,
KAUECTBEHHbIE PEAKIIMU Ha OEJIKHU.

OKCHEpUMEHTAJIbHBIE METOAbl M3YyYEHHsS BEIIECTB M MX IPEBPALLCHUN:
pacTBopeHHE O€IKOB B BOJE, JE€HATypalMs OEJIKOB IPU HArpeBaHHMM, LIBETHHIE
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peakiuu Ha O€JlKW, peIIeHHE OHKCIePUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A3oTconepxaiue OpraHu4YeCcKue COEJTUHEHUS u «Pacno3naBanue
OPraHUYECKUX COCAUHECHUI.

BbicokoMoJieKkyIsIpHbIE COeIUHEHUS.

OCHOBHBIE TOHSTUS XMUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPHU3AIMHU, CPEAHSASA MOJICKYJsIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUA —
MOJIMMEPU3ALINS U MOJTUKOHIECHCAIUA.

[Tonmumepusie wmatepuanbl. [lmactmacchl (MOMUATUIIEH, TOJHUIPOIUIICH,
NOJIMBUHUIIXJIOPU, TOJHCTUPOJ, TOJUMETHIMETAKpUIAT, TMOJUKApOOHATHI,
noJmdTUIIeHTepedTanaT). YTunusanus u nepepadboTka miacTHkKa.

DJIaCTOMEPHI: HaTypaJibHbIN Kayuyk, CUHTETUYECKHUE Kay4dyKu
(6yTamueHOBBIN, XJIOPONMPEHOBBIN, N30MTPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), UICKYCCTBEHHBIE (BHCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETHUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CIIEeIIMaIBLHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIEKTPONPOBOISIIME TTOIMMEPHI, OMOpa3iiaraeMble TOJUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KAy4yKOB, PEIIECHHUE OKCIIEpUMEHTAIBHBIX 3atady no Tteme «Pacno3HaBaHue
IJJACTMACC U BOJIOKOHY.

Pacuérunle 3a1aun.

Haxoxxnenue MonekynspHOH (QOpMyNbl OPraHMYECKOro0 COEIUHEHUS TI0
MAacCOBbIM  JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKJICHUE
MOJIEKYJISIpHOW  (OpPMYJIbl OPraHUYECKOTO COEAUWHEHUs 1o Macce (00bEMy)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HWCXOIHBIX BEHIECTB, YCTAHOBJICHUE CTPYKTYpHOH (POpPMYIIbI
OpPraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWMCTB WJIHM CIIOCOOOB
MOJy4YEHUs, OIPEICIICHUE JOJIM BBIXOJA MPOAYKTAa PEAKUUMU OT TEOPETUYECKHU
BO3MOYHOTO.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMeTHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJIb30BAHME KaK OOIIUX €CTECTBEHHO-
HAy4YHBIX TOHSATHM, TaK W IIOHATUH, NPUHATBIX B OTICIBHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, KiIacCU(UKalus, HaOII0JEHUE, H3MEpPEHUe,
JKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.



14

®uzuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKya,
HSHEPreTUYECKUd YpPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MYECKHE BEJIMYMHBI, €IUHUIIBI H3MEPEHHUS, CKOPOCTb, SHEprus,
Mmacca.

buonorusi: kierka, opraHusM, 3KocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEeJICTBEHHOCTb, aBTOTPO(HBIM U reTepoTpOdHBIA THUI MUTaHUA, OpOXKEHUE,
(doTtocuHTe3, JbIXaHWE, OEJKW, YIIEBOAbL, KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: nose3Hble UCKOMIAEMBbIE, TOILIUBO.

TexHonorusi: mNUIIEBbIE MPOAYKTbI, OCHOBBI PAIMOHAIBHOIO IHUTAHMUS,
MOIOIINE CPEJICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHNYECKASA XUMUSA

TeopeTnyeckne OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX sfiep. XuMU4YecKkuil smeMmeHT. M3otonsl. CtpoeHue
AJNIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYeCKue YpPOBHHU H
nolypoBHU. AToMHbIe opOuTanu. Kinaccudukanys XuMU4eCKUX JIEeMEHTOB (S-, p-,
d-, f-a;mementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DNeKTpOHHbIE KOH(UTYpallUd aTOMOB 3JIEMEHTOB MEPBOTr0—4E€TBEPTOTrO MEPHOIOB
B OCHOBHOM W BO30YXIIEHHOM COCTOSIHUHU, 3JEKTPOHHBIE KOH(PUTYpPAIMU HOHOB.
DIIEKTPOOTPHUIIATEIHBHOCTb.

[lepuonnueckuit 3akoH U Ilepuoauueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizb mepuoandeckoro 3akoHa u Ilepumoandeckoil cucTeMbl
XUMHYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB IO Trpynnam © MepuojaMm. 3JHayeHUe
nepuoanueckoro 3akona /[.11. Menneneesa.

Xumudeckash CBsA3b. BuJabl XHMHUYECKON CBSI3M: KOBAJICHTHas, HOHHAas,
MeTayuindeckas. MexaHu3mbl 00pa30BaHUS KOBAJCHTHOW CBSI3M: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA. DHEPTUsl U JjIuHA CBsI3U. [[0aspHOCTD, HANPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW cBsA3u. KparHele cBs3u. BopopoaHas CBs3b.
MexXMOoNeKyIIpHbIE B3AUMOJACUCTBUS.

BajieHTHOCT, W BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MPUMEPE COCTUHECHUI
AJIEMEHTOB BTOPOTO MEPUOAA).
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[IpencraBneHre 0 KOMIUIEKCHBIX COeNUHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAUYCHHE KOMILIEKCHBIX COCIMHEHUM.
IToHATHE 0 KOOPAMHALIMOHHON XUMUMU.

BemiectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHUSA.  THIIbI
KPUCTAJNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonsatne o nucnepcHeix cucremax. Mictunubie pactBopsl. lIpencrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIlUM PACTBOPOB:
MaccoBas J0Jisl BEIIECTBA B pacTBOpPE, MOJIsipHAs KOHIIEHTpauus. HacblllieHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTb. KpucTaioruaparsl.

Knaccuduxaiuys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTIAEIbHBIX MPEICTABUTENICH HEOPraHUUYECKUX BEIIECTB.

Knaccuduxaiys XuMUYeCKUX peakiuii B HEOPraHWYECKOW U OpraHUYECKOU
XUMUM. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHEHMS U IPEBpaAILCHUS
SHEPIUM MPH XUMHUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUYECKUX PEaKIIHi.
TepMOXUMHYECKUE YPaBHEHUS.

CKopoCTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3JIMUHBIX (DAKTOPOB.
['oMoreHHbIe 1 reTeporeHHble peakiuu. Karanus u katanu3aTopsl.

OO6patumMble U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBecHs. DaKTOphI, BIUSIOIMIMNE HA IOJOKEHHE XUMUYECKOIO
pPaBHOBECHS: TEMIIEPATYpa, AABICHUE U KOHLEHTPALIMU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [larenbe.

Onexrponutuyeckas auccouuanus. CuilbHble H  cl1a0ble 3JIEKTPOJIUTHI.
Crenenp gucconumanuu. Cpena BOJHBIX pacTBOPOB: KHUCJIOTHAsl, HEWTpasbHas,
nienouHasi. Bomopoansiii nmokazarens (PH) pactBopa. I'maponus coseit. Peakunu
MOHHOTO OOMEHa.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHbIE ~ peakuuu.  CTeneHb  OKHUCIIECHUS.
Okucnutenb U BOCCTAaHOBHUTENb. IIpolecchl OKUCIEHHS W BOCCTAHOBIICHHSI.
Baxueliime OKHCIUTENIM U BOCCTAaHOBUTEIU. MeTOJ 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEPUMEHTAJIbHbIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPAILCHUI:
pa3oKEHUE MEPOKCHAA BOJIOpPOAA B TMPUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTAJTTMYECKUX PEIIETOK, TPOBEACHUE pPEeaKMii HOHHOTO 0OMEHA, OIpeeeHue
Cpeabpl PacTBOPOB C MOMOIIBI0 HHAMKATOPOB, HU3YUYEHHUE BIUAHUSA PA3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKIUu W TOJIOKEHUE XHMHUYECKOTO
pPaBHOBECHSL.

Heopranunyeckasi Xummusi.

[Tonoxenne HemeraimioB B llepuogumueckol cucremMe XUMHUYECKHUX
sanementoB /.. MenneneeBa 1 0COOEHHOCTH CTPOCHHSI UX aTOMOB. Du3nyeckue
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CBOMCTBa HEMETAIJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (HAa MpUMEpPE KHUCIOPOJa, CEPHI,
docdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usnueckue M XMMHUYECKHE CBOMCTBA: PEAKIMU C
METaJUylaMd M  HEMETaJUlaMH, BOCCTAHOBUTEJIBHBIE CBOWCTBA. [ WMAPUIBL.
TormnuBHBIE 3JIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, crnocoObl moyydeHus, (Guanyeckue u
XUMUYECKHE CBOMCTBa. ['aoreHoBo1opoibl. BakHeilre Kuciopoacoaepxalime
COeIMHEHUs TrajoreHoB. JlabopaTopHbie U MPOMBIILICHHBIE CIIOCOOBI MOTYUYCHHUS
rajioreHoB. [I[puMeHeHue TaJoreHoB U UX COSAMHEHUH.

Kucnopona, o3on. JlabopaTopHble W NPOMBIIUICHHBIE CIOCOOBI TMOTYYEHUS
kuciopoya. duznueckue U XMMUYECKHE CBOMCTBA W MPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI TMONy4eHHUs, (u3nyeckue u
xumuueckrue cBorictBa. CepoBomopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). CepHuctas U cepHas KHCJIOTHI M uX coir. OCOOGHHOCTH CBOWCTB
cepHoil KucnoThl. [IpumeHenne cepbl U €€ coeTMHEHUH.

Azor. Haxoxaenue B mpHupoAe, CIOCOOBbI MONY4YeHHs, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAs
KUACTIOTHI U UX colii. OCOOEHHOCTH CBOWMCTB a30THOM KUCIOTHL. [IpruMeHnenne azota
U €T0 COeIMHEHMUI. A30THBIE YI00pEHUsI.

®ochop. Haxoxnenue B mpupoje, CHocoObl MONY4YeHHs, (PU3NYECKHUE U
xumudeckue cpoiictBa. dochuner u pochun. Oxcuast docdopa, dochopnas
kuciota u e€ comu. [lpumenenue Qocdopa m ero coemunenuii. dochopHbie
yI0OpeHUSI.

VYrinepon, HaxoxkA€HHE B Npupone. AJIIOTPONHBIE  MOAUGUKAIIH.
dusnyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yrnepopa(lV), yronpHast kucnora u eé
coli. AKTHBHPOBAaHHBIN yroiyib, amcopOuus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHre MPOCTHIX BEIMIECTB, 0OPA30BAaHHBIX YIJIEPOJOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupone, CrocoObl MONydeHUs, (PU3NYECKHE |
xumuyeckue cporictBa. Oxcupn kpemuus(lV), kpemMHueBass KUCIOTA, CUIUKATHI.
[Ipumenenue kpeMHus U ero coenuHeHnil. CTeKso, ero NojJy4eHue, BUbl CTEKIA.

[Tonoxenne metaiuioB B Ilepuoanueckor cucteMe XUMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JOYEeK aToMOB MeTauioB. OOrmme
du3nyeckue cBOMCTBA MeETAIOB. IIpuMeHeHHEe MeTalsIoB B OBITY M TEXHUKE.
CnuiaBbl METAJIOB.
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DNEeKTPOXUMUUYECKUN psifi  HampskeHuid MeTtawioB. OOmme  crnocoObl
MOJIY4ECHHUSI METaJJIOB: TUIPOMETAITYPrus, MUPOMETAIUTYPIUs,
anekTpoMeramnyprusd. Ilonsitue o xoppo3uum MeramioB. CrnocoObl 3allUThl OT
KOPPO3HUH.

O6mas xapakrepuctuka metawioB |A-rpynmnsl [lepuonuueckoit cucTeMsl
XUMUYECKUX 2JJieMeHTOB. Hatpuii u kanmuii: mnonyuyeHue, ¢GuU3MUYECKUE U
XUMHYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUIA.

O6mas xapakrepuctuka MetamuioB |IA-rpynmnsr [lepronnyeckoit cucTeMsl
XUMHYECKUX DJJIEMEHTOB. MarHuid M KalblMii: moiydeHue, (U3MYEeCKue u
XUMHYECKUE CBOMCTBA, NMPUMEHEHHWE NPOCTHIX BEUIECTB M HX COEJUHEHUH.
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANIOMUHUIN: TIONTy4eHHe, (U3NUECKUE U XUMUYECKIE CBOMCTBA, MPUMEHEHHE
IPOCTOrO BEIECTBA U €ro coeauHeHuil. AMQOTEepHbIE CBONCTBAa OKCHIA U
TUAPOKCUIA ATIOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHHSL.

OO6mast  xapakTepucTuka MeTawioB moOouHblx mnonarpynn (b-rpymnm)
[lepronnuyeckoit CUCTEMbI XUMUYECKUX DJIEMEHTOB.

du3nuecKkne U XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHuil. OKCHUIIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U JuUXpoMaTthl, UX
OKHCIIUTENbHBIE CBOKCTBA. [lolyueHrne u npuMeHeHne Xpoma.

@u3znueckue M XUMHUYECKHE CBOICTBAa MapraHila M €ro COEAUHEHUH.
Baxneitmue coenunenuss mapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranna(VII). Ilepmanranat kamausi, €ro OKMCIUTEIbHbIC CBOMCTRBA.

duznueckre W XMMHUYSCKHE CBOMCTBA JKeJjie3a M ero coeauHeHnil. OKCHIBI,
rugpokcuabl U conu xeneza(ll) u xeneza(lll). ITonyuyenne u mpuMeHeHue xee3a
U €ro CIUIaBOB.

DU3NYECKUE U XMMUYECKHE CBOWCTBA MeIU U €€ coenqnHenui. [lonyuenue u
IIPUMEHEHUE MEAU U €€ COCAMHEHMIA.

[uuk: momydyeHue, (U3MYECKHE W XMMHUYECKHE CBONCTBA. AM{QOTEpHBIC
CBOMCTBA OKCHJIa U THUJIPOKCH/IA IIUHKA, THIPOKCOKOMILIEKCHI IIUHKA. [Ipumenenue
UHKAa U €r0 COeIUHCHUMH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
u3ydyeHue oOpa3loB HEMETaJIOB, TOpeHue cepbl, docdopa, kene3a, MarHus B
KHCIIOpOJIe, M3y4YeHUE KoJleKIuu «MeTalibl W CIUIaBbl», B3aUMOJCHCTBUE
LIEJIOYHBIX M [IEJI0YHO3EMEIBHBIX METAJUIOB C BOJOW (BO3MOYKHO MCIOJIb30BAHHE
BHUJIECOMATEPUATIOB), B3aUMOJCHCTBHE LIMHKA U Keje3a C pacTBOpAMH KHUCIIOT U
1ie04Yeld, Ka4eCTBEHHbIE PeaKllMi Ha HEOPTaHUUYECKHUE aHUOHBI, KATUOH BOAOPOA
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBHE THUAPOKCUIOB aJIOMUHUS M IMHKA C
pacTBOpaMu KUCIIOT U IIEJI0YEH, pelIeHrne SKCIEPUMEHTAIBHBIX 3374 M0 TeMaMm
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«l"anorenn», «Cepa u €€ coeauHEHUs», «A30T U (Pochop U UX COCTUHEHUS,
«MeTauibl TJIaBHBIX MOATPYIID, «MeTaibl MOOOUYHBIX HOTPYIII.

XUMUS U )KU3Hb.

Ponb xumMum B o6ecriedyeHn yCTOMYMBOTO pa3BUTHUs yenoBeuecTsa. [lonstue
O HAay4yHbIX METOJax IIO3HAHUS M METOAOJIOTMA HAYYHOrO HCCIEIOBAHUS.
HayuHble mpuHLIMIIBI OpraHU3alMi XUMUYECKOTO IPOU3BOACTBA. [IpombInieHHbIe
crocoObl TOJTyYeHHUs BaXKHEUIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHCJIOTHI, MeTaHoJa). [IpomblIlIeHHbIE CITOCOOBI MOTYYECHHUS] METAIIJIOB U
CIJIaBOB. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl U €ro MOoCiEeACTBHUS.
Ponb xumuu B o0ecrieueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumuss U 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuia
WCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMHUM B pa3BUTUU MEIUIMHBI.

XUMHSI TIUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poiab Xxumuu B
obOecrieyeHnH MUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. IlpaBuiia
0€30MacHOT0 HCIOJIb30BAHMS TpPENnaparoB OBITOBOM XWMHH B TIOBCEIHEBHOM
KU3HU.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIUE CTPOUTENIbHBIE MaTepuaibl (IIEMEHT,
OCTOH).

XuMHUS B CeNIbCKOM X03s1iicTBe. OpraHu4eckue U MUHEpaJIbHbIE YI00pEHUsI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl 115 30eKTpoHUKH. HaHoTEXHOI0THH.

Pacuérurnle 3amaun.

Pacuétpi: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB HMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakuuH, €CIM OJHO W3 BEUIECTB JAaHO B BHJE pPaCTBOpa C ONPEACIEHHOU
MacCOBOM JIOJI€d PACTBOPEHHOIO BEIIECTBA, MACCOBOM IO W MOJSAPHON
KOHIIEHTpAIlMM BEWIIECTBA B pPACTBOPE, IOJM BBIXOJAA MNPOAYKTa PEAKUUU OT
TEOPETUYECKHA BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXmpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YeCKOM XuMuHU B 11 Kitacce OCyIIECTBIAETCS 4epe3 UCIOIb30BAHUE KAK
00X €CTeCTBEHHO-HAYYHBIX TIOHATHHA, TaK ¥ TIOHSITHHA, MPUHATHIX B OTACIBHBIX
MpeIMeTax €CTECTBEHHO-HAYYHOT O IUKJIA.
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OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHSTHS: SBJICHUE, HAYYHBbIN (haKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHallu3, CUHTE3, KJacCU(pUKAIUs, MePUOIUIHOCTh, HAOIIOJEHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOENb, MOJICIIUPOBAHUE.

®dusnka: Marepus, MHUKPOMHUp, MaKpOMHUpP, aTOM, DJIEKTPOH, TIPOTOH,
HEUTPOH, MOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUUECKUN YPOBEHbD,
BEILIECTBO, TeEJIO, O0BEM, arperaTHO€ COCTOSIHME BEIIECTBA, WJACAIbHBIA Ta3,
bu3nUecKue BEIMUYNHBI, €IUHUIIBI U3MEPEHUsI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTtka, opraHusm, sKkocuctema, ouocdepa, MeTaboJIU3M, MaKpPO-
U MUKPODJIEMEHTBI, OCIIKH, KUPBI, YIJIEBOIbI, HYKJICUHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadus: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAeMble, TOIUIUBO,
pEeCYpCHI.

TexHomoTHs: XUMHUYECKAss MPOMBIIIJIEHHOCTh, METALTYPrUs, CTPOUTEIbHbBIC
MaTepHuajbl, CEIIbCKOXO035UCTBEHHOE MPOM3BOACTBO, MHUIIEBAs MPOMBIIICHHOCTD,
dbapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, IPOU3BOICTBO KOCMETHUYECKHX
npenapaToB, TMPOW3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, OAJEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHUH.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUWN
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O ObPA3OBAHNUA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MNpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsl BBIJEICHBI CIEIYIONIME COCTABIISIIOLIME: OCO3HAHUE
OoOy4YaroMMUMHCS POCCHUMCKON TpakJaHCKOW HMAEHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA M CAMOOTPEEICHUIO; HATMYUE MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMH TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTHUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€TTU U CTPOUTD
’KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaromuxcs B MPOIlecce peaau3aui 00pa3oBaTeIbHON AesTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS TMpeaMeTa «XHMUS» OTpaXKkaroT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEIBHON M TNPAKTHUYECKOW JEeATEIHbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHHS 00YYAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESITEIBHOCTH IIPU CO3/1aHHUH
y4eOHBIX MPOEKTOB, PEHICHUU yYEeOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THUYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAydyHOMY HAacJIEIUIO
OTEUYSCTBEHHON XMMUM;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUINTENbHBIX ~ HAONMIOJCHUHM, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;
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WHTEpeca M TO03HABATEIbHBIX MOTHBOB B TOJYYCHHH U MOCIEAYIONIEM
aHanm3e MHQPOpPMAIMH O MEePEOBBIX JOCTIKEHUSX COBPEMEHHOW OTEUYEeCTBEHHOM
XHMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUs, ’THUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSMH,
¥ IPUHAMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACH Ha MOpPaIbHO-HPaBCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEJIEHHE W TMOCTYNKH CBOUX TOBApPHUIICH C
MO3HIIMY HPABCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHUS IMOCIIEICTBHI
MIOCTYTIKOB,

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHUsl IICHHOCTEH 370poBoro M 0Oe3omacHoro oOpasza KHU3HW,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3NYECKOMY H
TICUXUYECKOMY 37I0POBBIO;

coOmoieHusi TpaBuwil 0Oe30macHOro oOpalleHusi C BellecTBaMH B OBITY,
MOBCEIHEBHOM JKMU3HU, B TPYIOBOM AEATEIHHOCTH;

NOHUMAaHHUS IIEHHOCTH TMPaBWJI HWHIUBUIYATBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TMOCIEACTBUN U HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTpPEOIICHUS
aJIKOT0JIsSI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTHUYECKUX 3aja4y
CoLIMaTbHON HANpaBICHHOCTH (B paMKax CBOET0 Kjlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3y4eHHUIo Mpodeccuil pa3ingHoro poja, B TOM
YHCcJie HA OCHOBE MPUMEHEHHUS MTPEIMETHBIX 3HAaHUHN 110 XUMUH;

YBa)KEHUS K TPYAY, JIOASAM TpyJa U pe3ysibTaTaM TPYA0BOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHIYaJbHOM TpaeKTOpUU
oOpa3oBanus, Oyaymied mpodeccuu M peaau3aldd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JTI0rH4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKH IEI€CO00Pa3HOr0 OTHOUICHHS K MNPUPOJE KaK HCTOUYHUKY
CYIIECTBOBAaHHUS KU3HU Ha 3eMIIe;



22

MOHUMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHHM IS
pELIeHUs] BOIPOCOB PAIlMOHAIIBHOTO MTPUPOAONIOIB30BAHUS;

AKTUBHOTO HENPUATHSA JCHUCTBUM, IPUHOCALIMX BpEN  OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsS MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJIOTHYECKUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILIATh UX;

HaJIM4Yus Pa3BUTOrO KOJOTMYECKOTO MBIIIJIEHUS], SKOJIOTUYECKON KYIbTYpHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIMpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MU B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CHOCOOHOCTU W YMEHHS aKTHBHO TNPOTUBOCTOSITH HUJCOJIOTHUU
xemo(poouwu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU IIEIOCTHOTO
NpeJICTaBIIEHUsI 00 OKPY’KAIOIIEeM MUpPE KaK O €JUHCTBE MPUPOJILI U YEJIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM U pelieHuu MpodJieM COXpaHEHUs
IIPUPOJHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIN3alUMA: B €€ TYMaHUCTUYECKOM HANpPaBICHHOCTH W BaXXHOM pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOW KYyJIbTYpbl, B PEIICHUU TJI0O0AIBHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECTICUeHUN
YCIIOBUHM YCHEIIHOTO TPYJa M DKOJIOTHUYECKH KOM(POPTHOHN >KM3HU KaXKIOTO 4YjeHa
00111eCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOIOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAaydHbIX (DaKTOB W WMEIOIIMXCS JaHHBIX C TEIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJB30BaTh XUMHYECKUE 3HAHHS IS
pelIeHus TpoOJIeM B peaTbHBIX KU3HEHHBIX CUTYaIUsX;

VMHTEpECa K MO3HAHUIO, UCCIIEIOBATENBCKOM AEATENbHOCTH;
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TOTOBHOCTH W  CIIOCOOHOCTM K  HEMpephlBHOMY 00pa3oBaHHUIO U
caMo00pa3oBaHUIO, K AaKTHBHOMY IIOJyYEHHUIO HOBBIX 3HAHUW IO XHMHU B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TpyJla B Pa3iIMYHbIX cepax NMpoPpecCuoHaIbHON
JeSITebHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHHUS MPOTPaMMbl IO XMMUU Ha YPOBHE
CpeaHero o011ero 00pa3oBaHus BKIIOYAIOT:

3HAQYMMbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  O0YYaAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEHAyUYHbIE MOHITHS, OTpakarollue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPTHUs, SIBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0OBAHUE, HAOIIOACHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJlbHbIE yueOHblE AeHcTBUs (MO3HABATEIbHbIE, KOMMYHUKAaTHUBHbIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBHOU
TPaMOTHOCTH U COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCsl;
CTIOCOOHOCTH o0 yJaronmxcs UCTIOTIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS U yYHUBEpCAJIbHbIC YUEOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeTtanpeaMeTHbie Ppe3yabTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIbHBIMH, KOMMYHHKATUBHBIMH W  PETYISATUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA

1) 6a30Bble JJOrH4YecKHe JAeicTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IMpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENICNIATh eI JCSITEIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABIECHHBIMHU LETSAMU;

WCMOJIb30BAaTh IMPU OCBOCHUW 3HAHUM MPUEMBI JOTHYECKOTO MBIIIICHHUS
BBIICJISITh XapaKTEPHbIC MPU3HAKW TMOHSATHUH W YCTAHABJIMBATH MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHHS OTIACIBHBIX (DAaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHWUS W KPUTEPUU JUIS KiIaCCU(UKAIIMM BEIIECTB U
XUMHWYECKHUX PEaKIUi;
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yCTaHABIMBATh MNPUYUHHO-CIICICTBEHHBIE CBS3UM MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pPacCyXJIeHHUs (MHAYKTUBHbBIC, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATH B MPOIECCE MO3HAHUS HUCIOJIb3yeMble B XUMUMU CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATE MOACIIBHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUeckas ¢opMmysa, ypaBHEHHE XHUMHYECKOUH
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB M XUMHYECKUX
PEeaKLHnii;

dbopMyTHUpOBATH IEJIM U 33J1a4l UCCIICIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIHUPOBAHHBIC BOMPOCH B KaueCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWPOBAHHWS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOI0OIaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICAOBAHMS,
COCTaBJISATh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OIBIT YYCHHUYECKOM HCCEOBATEILCKOM M IMPOCKTHOU
JESTEIBHOCTH, TMPOSIBISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
NOMCKY METOJOB pELICHHUS MPAKTHYECKUX 3aJady, NPUMEHEHUIO Pa3InYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPoOpManuu (HaAy4dHO-
MOMyJsipHAast JUTEpAaTypa XHUMHYECKOTO COJEp)KaHUS, CIPaBOYHBIE TOCOOUS,
pecypcel MlHTEpHETa), aHATM3UPOBaTh WH(DOPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOCHl U MPUMEHSITh PA3IUYHBIE METOABI MPHU TOUCKE U
orOope wuHpOpMaKMKH, HEOOXOMWMON [l BBINOJHEHHWS YYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

MpuoOpeTaTh OMNbIT HCMHOJAB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;
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CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeICTaBICHUS
uHpopmauu (cxeMsbl, rpaduKu, 1UarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KauyecTBE CpeACTBa Mpu pabore cC
XUMHYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTeMaTUYeCcKre) 3HaKU U CUMBOJIbI, (pOpMYJibl, aOOpeBUATYpPbI, HOMEHKIATYPY;

HCITOJIB30BAaTh 3HAKOBO-CUMBOJMYCCKUC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

3a/1aBaTh BOIPOCHI MO CYIIECTBY O0OCYK1a€MOM TEMBI B X0JI€ IMAjIora U/WiH
JTMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITHPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBITIOJTHCHHS TIPEIJIOKEHHON 3a1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IO3HABATEIbHON JESATEIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, pealn3allii Yy4eOHOTo MpoeKTa, U POPMYIUPOBATH BHIBOIbI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHUS IMO3UIMA B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

PerynsiTuBHBbIe YHHBepcaJIbHbIE YUueOHbIe 1elicTBUS:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEATENbHOCTD, ONpenenss €€ LelId W 3aJa4yd, KOHTPOJUPOBATH U MO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh TMpeJlaraeMblii  alTOPUTM JEUCTBUIA TIpH
BHITIOJTHEHUN YYEOHBIX U HWCCJIEAOBATEIhCKUX 3a/ad, BBIOMpATh Haunbosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLHUSIX;

OCYLIECTBIISITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE caMoOaHajau3a H
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ylbTaThl OCBOCHUS MPOTrpaMMbl IO XUMUU Ha YriyOJIE€HHOM
YpPOBHE Ha YPOBHE CpeaHero oOIiiero oOpa3oBaHMsS BKIIOYAIOT creru(uyecKue
JUIsl y4eOHOTrO npeaMeTa « XUMUs» HaydHble 3HaHUs, YMEHUS U CIIOCOOBI IEUCTBUI
[0 OCBOCHUIO, MHTEPIPETAMA U NPEoOpa30BaHUIO 3HAHUW, BUJIBI JESATEIBHOCTH
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[0 TOJYYEHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4EOHBIX
CUTyalusX, a TAKKE B PEAJIbHBIX )KU3HCHHBIX CUTYallUsAX, CBSI3aHHBIX C XUMHUEHN. B
[IporpaMMe IO XUMHUH MPEIMETHBIE PE3YNbTaThl NPEACTABICHBI IO TOJaM
W3YUYECHHUS.

10 KJJACC

[IpeamerHble  pe3yabTaThl OCBOEHMsSI Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUU OPTraHUYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJii B OOECICUCHHH YCTOWYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U
MUIIEBOM OE€30MaCHOCTHU, B Pa3BUTUM MEAUIIMHBI, CO3JaHUM HOBBIX MaTEPHUAJIOB,
HOBBIX HUCTOYHUKOB DHEPTHH, B obOecricueHU U palMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YelioBeKa, a TakKe OJKOJOTMYeCKd OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOJIHOM CpPEIIE;

BJIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralIINe MOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, SIPO U 3JIEKTPOHHAS
obojoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3allMs AaTOMHBIX OpOWTalNei, HOH, MoJieKyJa,
BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, YTIEPOAHBINA CKENET, (yHKIIMOHAIbHAS
rpynmna, pagukain, CTPyKTypHble GopMmyibl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTYypHass M MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTHYECKAas), HW30MEpbI, TOMOJIOTMYECKHA PsJ, TOMOJIOTH, YTJIE€BOAOPOIBI,
KHUCIIOPOJI- U a30TCOJEPIKAIllUE€ OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHS; TEOPUH, 3aKOHBI
(nepuonuueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHSI OPraHMYECKUX
BemiectB A. M. ByTnepoBa, 3aKOH COXpaHEHHS] MacChl BEILIECTB, 3aKOH COXPAHEHUS
U TpEeBpallleHUs] JHEPrUM IMpPU XUMUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MMOHUMAaHHSI TPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBICHUH; MPEICTABICHUS
O MEXaHHW3MaxX XHMHUYECKHX pPEaKlHi, TePMOJUHAMUYECKHUX M KHHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIH 3 dexToi, opueHTanTs! | u Il pona);
(aKTONOTHYECKHE CBEJEHUS O CBOMCTBAX, COCTAaBE, MOJIYYEHHUU M OE30MaCHOM
WCIIOJIb30BaHUU BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTHUYECKOU
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NESATENbHOCTH  4YeJIOBeKa, OOMMX  HAy4YHbIX [PUHLUUIAX  XHUMHYECKOIrO

MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOIA, TepepabOTKU HEPTH);
c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE TMPU3HAKU MOHSITHUH,

YCTaHABIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA MPHU

ONMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;
c(hOpMHPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYIT OpraHMYEeCKUX
BEIIECTB;

COCTaBJISITh YPAaBHEHUSI XUMHYECKUX PEAKIIMM U PACKpPhIBATh UX CYIIHOCTH:
OKHUCJIUTENbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUid  MOCPEJCTBOM  COCTaBIICHHMS
AJNIEKTPOHHOTO OallaHca »JTUX peaklMid, peakluuii HOHHOTO oOOMeHa NyTEéM
COCTaBJICHUS UX TTOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

M3rOTaBIMBATH MOJIEIN MOJIEKYJT OPraHMYECKUX BEIIECTB ISl WILTIOCTPALlUU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUM: YCTAHABIMUBATh MPUHAMNIECKHOCTh M3YUYEHHBIX
OpraHWYECKUX BEUIECTB IO MUX COCTaABY U CTPOEHUIO K ONPEAEIEHHOMY
KJIacCy/Tpymie COEIMHEHHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMaTUYECKOU
Homenkiarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHMS JJIS OTACIIBHBIX
Npe/ICTaBUTENIEH OPraHMYEeCKUX BEUIECTB (ITUJICH, alleTUJICH, TOJYOJI, TJIUIEPHH,
ATWJICHIJINKONb, (eHOoJ, (QopMaibAerul, aleTaablerujl, aleToH, MypaBbHHAas
KHCJIOTa, YKCYCHAs KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAaJbMUTUHOBAS KHUCIIOTHI,
TJIMIWH, aJaHuH, MalbTo3a, (pPyKTO3a, aHWIMH, TUBUHUJ, HU30TIPEH, XJIOPOIPEH,
CTHUPOJI U APYTHUE);

c(hOpMHPOBAHHOCTh YMEHHUS ONPENEATh BUJ XUMHUYECKON CBA3UM B
OpraHUYECKUX COEAMHEHUAX (KOBaJEHTHAasT M WOHHAas CBA3b, G- U T-CBS3b,
BOJIOPOJHAS CBS3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux BemectB A. M. BytiepoBa s 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEIECTB OT UX COCTaBa U CTPOCHMUS;

chOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOCHHUE,
dusnueckne W XUMHUYECKHME CBOMCTBA TUMUYHBIX TPEICTABUTENCH Ppa3IMIHBIX
KJIaCCOB OPraHMYECKHUX BEILIECTB: aJIKAHOB, IUKJIOAIKAHOB, aJTKEHOB, aJKaJHEHOB,
aJKWHOB, AapPOMAaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOKHBIX I(PUPOB, JKUPOB, HUTPOCOCTUHCHUIA U
aMUHOB, aMHHOKHUCJIOT, OE€JIKOB, YIJIEBOJAOB (MOHO-, JW- U TOJIUCAXApPUOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYID  CBSI3b  MEXKAY  HUMHU  yYpaBHEHUSIMU
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COOTBETCTBYIOIIMX XUMUUYECKUX PEAKUUM C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXKIAaThb Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COCAMHEHUN OT
KPaTHOCTU U TUTIA KOBAJIGHTHOU CBSI3M (G- U TT-CBSI3M ), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HedTb, TNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ro mnepepaboTKu W
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepEepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
MEeTOAaX TMO3HAaHUSI — HAOIIOJICHUHN, U3MEPEHUH, MOJICTUPOBAHUH, DKCIICPUMEHTE
(pealbHOM U MBICJIEHHOM ) U YMEHUS MPUMEHSTh dTH 3HAHUS,

c(hopMUPOBAHHOCTH yMEHUS MPUMEHSITh OCHOBHBIE oreparuu
MBICTUTEJIPHOW JEATETbHOCTA — aHalW3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3allUI0, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3CH — JJIA M3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIIHI;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3b XUMHUUECKUX 3HAHUM C
HNOHATUSAMM U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oyee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MaTepUalbHOrO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPraHUYECKOW XUMHH HJii OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(hOpMHPOBAHHOCTh YMEHUW: TPOBOJUTH PaCUYEThl MO XUMHUYECKUM
dopMynaMm U ypaBHEHHUSIM XMMHUYECKHX PEAKIMA C MCIMOJIb30BaHUEM (DU3UUYECKUX
BeIMYMH (Macca, OO0BEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKACHUIO XUMUYECKOU
(dbopMyIbl BelIecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
MPOyKTaM CrOpaHusl, INIOTHOCTH Ta3000Pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHMUIA: MPOTHO3UPOBAThH, AHATM3UPOBATh U OICHUBATH
C TO3WIMKA  DKOJOTHYECKOM  0e30macHOCTH  TMOCHEACTBHUS ~ OBITOBOM |
MPOU3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKAa, CBS3aHHOW C TepepaboTKOM
BEILIECTB, UCMOIB30BaTh MOJYYEHHBIE 3HAHUS JIJISl MPUHITUS TPAMOTHBIX PEIICHUMN
mpo0JIeM B CUTYyallusX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO TUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI S3KCMEPUMEHT (MOJIyYEHHE U HU3YYEHUE CBOMCTB OpPraHMYEeCKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMU YTIJIEBOJOPOJOB PAa3IUYHBIX KJIAaCCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/la4 MO paclO3HABAaHUIO OPraHUYECKUX BEIIECTB) C COOJIOJICHHEM MpPaBUI
0e30macHOro OOpallleHHs] € BEIIEeCTBAaMU M JA0OPATOPHBIM 00OpPYOBaHUEM,
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(GopMynHpoBaTh 1EJIb HMCCIENO0BaHUA, MPEJICTaBIATh B pa3InyHON (opme
PE3yAbTaThl IKCIIEPUMEHTA, AHAJM3UPOBATH U OLICHUBATh UX JTOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMIA:

coOI01aTh MpaBUJia IKOJIOTMUECKH LEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOW JEATEIBHOCTA B LEAX COXPAHEHUS CBOETO 30POBbS, OKPYKAOIIEH
IIPUPOIHOM Cpelbl U JOCTHKEHUSA €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HABATh OIIACHOCTh TOKCHYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONPEIENIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAs cMbIca nokasareis [IJIK;

aHAJIM3UPOBATH 1IEJIECOO00PA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
IPOMBIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHS PUCK-TI0JIb34;

c(OPMHUPOBAHHOCTh YMEHHUMH: OCYILECTBIATH II€JICHANPABIECHHBIN MOUCK
XUMHYECKON MH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4YHast U yueOHO-Hay4YHas
JUTepaTypa, CpeicTsa MaccoBoit nHpopmaiuu, UHTEpHET U Apyrue), KPUTHUYECKH
aHAIM3UPOBATh XUMHYECKYI0 MH(pOpMaIMIO, nepepadaTbiBaTh €€ U MCIOJIb30BaATh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3a7adeii.

11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOEHHUSI Kypca «OOmas M HeopraHuyeckas
XUMMS» OTPAKAKOT:

c(OpMUPOBAHHOCTh IMIPEJCTABICHUNA: O MaTepUalbHOM €IMHCTBE MHUpA,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SBJIICHUM IPHUPOABI, O MECTE€ M 3HAYCHUU
XUMUH B CHCTEME €CTECTBEHHBIX HayK M €€ poju B O0OECHEeUEeHUH YCTOWYUBOTO
Pa3BUTHSA, B PEHICHUH NTPOOJEM DKOJOTHUYECKOW, SHEPreTUYCCKOW W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTE€pPUAJIIOB, HOBBIX
MUCTOYHHMKOB SHEPruH, B OOECIEUEHUH PALMOHAIBHOTO MPHUPOAONOIb30BaHUs, B
(GopMUpOBaHUM MHUPOBO33pEHUS U OOLIEH KyJIbTypbl YEJIOBEKa, a TaKXKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370pPOBBI0 M HPHUPOJIHOM

cpene;
BJIaJIcHUE CUCTEMOU XUMHUYECKHX  3HAHUM, KOTOpas BKJTIOYAET:
OCHOBOMOJIArarolIne IOHATHS — XUMHYECKHM 3JIEMEHT, aToM, SApO aroMa,

M30TOIIBI, AJICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOMTaIN, OCHOBHOE U
BO30YXIEHHOE COCTOSHHUS aToMa, THOpHAM3alHs aTOMHBIX OpOHWTajieH, HOH,
MOJIEKYJIa, BaJICHTHOCTb, JJECKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHCIICHHS,
XUMHUYECKass CBsI3b (KOBAJICHTHAsl, HWOHHAs, MeTaJIMuecKas, BOJOPOJIHAs),
KPUCTAUINYECKAsT PEIETKAa, XHUMHUYECKas peakius, pPacTBOpP, IJIEKTPOJIHTHI,
HEJJIEKTPOJIUTHI, DAJICKTPOJUTHUYECKAS JTUCCOLMAIUsA, CTENEHb JUCCOLMAIINH,
BOJIOPOJHBIN TOKa3aTeldb, OKHCIUTENb, BOCCTAHOBUTENb, TEIIOBOH d(dexT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINU, XUMMHUYECKOE PABHOBECHE;
TEOPUHU M 3aKOHBI (TEOPHS SJIEKTPOJUTHUYECKON IHUCCOIHAIIUM, TEePUOINUECKUN
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3akoH /.. Menaeneesa, 3aKOH COXpaHEHUS MAacCChl BEIIECTB, 3aKOH COXPAaHEHUS U
MPEBpAIECHUS SHEPTUU NMPU XUMUUYECKUX PEaKIUsAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKHUHN SI3BIK
XUMUU, MHUPOBO33PEHUYECCKHUE 3HAHUA, JIeXKAllMe B OCHOBE IOHUMAaHMUS
NPUYMHHOCTH W CHUCTEMHOCTHM  XUMUYECKUX  SBJIICHHM;  COBPEMEHHBIC
MPEJCTaBICHUS O CTPOCHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSPHOM U
HAJMOJIEKYJISIPHOM YPOBHSX; TIPEACTABJICHUS O MEXaHW3Max XHUMHUYECKUX
peakiui, TEPMOJWHAMHYECKUX M  KHUHETUYECKUX  3aKOHOMEPHOCTSAX  HX
MPOTEKAHUs, 0 XUMHYECKOM PABHOBECUM, PACTBOpPAX M JIUCIEPCHBIX CUCTEMAX;
(dbaKkTOIOTHYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBE, IMOJIYYEHHUU M OE30MaCHOM
UCIIOJIb30BAHUM BAXKHEUIIIMX HEOPTaHUUYECKUX BEIIECTB B OBITY W MPAKTUUYECKOM
NEATeIbHOCTH  YeJloBeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHUYECKOTO
IPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISATH XapaKTePHbIC MPU3HAKU TOHSATHH,
yCTaHABIIMBATh WX B3aMMOCBS3b, WCIIOJIL30BaTh COOTBETCTBYIOIIHUE MOHSTHS TIPU
OTMMCAaHUY HEOPTAaHMYECKUX BEIIECTB U UX MPEBPAIICHUH;

c(hOpMHPOBAHHOCTh YMEHHMSI MCIIOIB30BaTh XMMHUYECKYIO CHUMBOJUKY IS
coctaBiieHuss GOpMyJd BEUIECTB M  ypaBHEHMH  XHMHUYECKHX  pEaKIlui,
cucreMarnueckyro HomeHkIatypy (IUPAC) u TpuBHanbHbIe HA3BaHUS OTACIIBHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEIEATh BAIGHTHOCTh U CTEIEHb OKUCIIECHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUAX, BHUJI XMMHUUYECKON CBA3U (KOBaJICHTHas,
WOHHAsl, MeETaJUInyecKasi, BOJOPOJHAsi), THUI KPUCTAJUIMYECKOHM PEHIETKU
KOHKPETHOT'O BEILECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHJla XUMHUYECKOW CBSI3M M THUIA KPUCTALUINYECKOW peméTKu, OOMEHHBIM H
JIOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJECHTHOM CBSI3H;

chOpMHPOBAHHOCTh  yYMEHHH:  KiIacCU(UIMPOBATH:  HEOPTaHUYECKUE
BEILIECTBA 110 UX COCTAaBY, XUMHUYECKUE PEAKIUU 0 PA3TUYHBIM IPU3HAKAM (YUCTY
M COCTaBy pEarupyroniux BEIIECTB, TETIOBOMY 3G (]eKTy peakiuu, U3MEHEHUIO
CTETICHEH OKHCIEHUS OJJIEMEHTOB, OOpPaTUMOCTH, YYACTHIO KaTajim3aTopa |
JPYTHE); CAMOCTOSITEIIEHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiacCu(DHUKAIIIu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI TIEPHOJUIECKOTO 3aKoHa JI.
N. MenaeneeBa 1 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOUTYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BAaTh BJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHUYECKHX DJIEMEHTOB [E€PBOr0O—4YEeTBEPTOrO IMEPUOJIOB
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[Tepuonnueckon  cucremsr  J.U. Menpaeneena, WCTIONIB3Ysl  TOHSTHUS
(QHEPreTUYCCKHE YPOBHW», «IHEPreTUUYCCKUE IMOAYPOBHHY», «S-, P-, d-aToMHbBIE
opOuTanm», «OCHOBHOE U BO30YXKIEHHOE SHEPreTUUYECKUE COCTOSHUS aTOMay,;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHMSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M HX
coequHeHUM Mo mnepuomaM u rpynnaMm Ilepumommueckon cucremsr [l N
MenzeneeBa, BaJC€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMHUYECKHE  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIAcCOB,  MOJTBEPXKAATh
CYIIECTBOBAHME T€HETHUYECKOW CBA3U MEXKJY HEOPraHWYECKUMHU BEIIECTBAMHU C
MOMOIUIBI0 YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTb: OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBPHBIX PEAKIIMN MOCPEICTBOM COCTABJICHUS AJIIEKTPOHHOTO OanaHca
ATUX peakIui; peakiuii MOHHOrOo OOMeHa MyTEM COCTABJICHUS WX IOJHBIX U
COKpAIlIEHHBIX ~ HMOHHBIX  yYpaBHEHUW;  peakuuil  TUAPOJU3a;  peakiui
KOMILIEKCOOOpa3oBaHus (Ha MpuMepe TUAPOKCOKOMITIIEKCOB ITUHKA U AJTFOMUHMS);

c(OpPMHUPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMUYECKUX PEAKIUH C YUYETOM HMX SHEPreTHUYECKUX XapaKTEpHUCTHK, XapakTep
U3MEHEHNS CKOPOCTHM XWUMHUYECKON peakiuu B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakTOpoB, a TaK)Ke XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS 1OJ] BIUSHUEM
BHEIIHUX Bo3jaeicTBui (npuniun Jle [larense);

c(hOpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpH30BaTh XUMHUYECKHE PEaKIIHH,
JeXalme B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble TMPUHIUINBI XUMHYECKUX MPOU3BOJCTB; I1€JIECO00Pa3HOCTD
NPUMEHEHHUS] HEOPTaHMYECKUX BEIICCTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOUIEHUS PUCK-TIONb3A;

c(hOpPMHUPOBAHHOCTh BIAJEHUS CHUCTEMOW 3HAHUM O METOAaX HAYIHOTO
MO3HAHUSA SIBJICHUM TPUPOIBI — HAOMIOIeHUe, W3MEPEHHE, MOJICIHPOBAHNE,
AKCHEPUMEHT (peanbHbIil U MBICIICHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSATH 3TU 3HAHUS IIPU SKCIIEPUMEHTAIBHOM MCCIICIOBAHUYU BEILIECTB
U s OOBSACHEHUS XHMHUYECKHX SIBICHUH, HUMEKIINX MECTO B MpPUPOJIE,
MPAKTUYECKOMN NEATENBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISIBIISATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C
MOHATUSMM WU TPEACTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAaHUS MAaTePUATHLHOTO €IMHCTBA MHPA;

c(hOpMUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUEThI: C UCIOJIb30BaHUEM
MOHATUN «MaccoBasi JOJISI BEUIECTBA B PACTBOPE» M «MOJISIpHAS KOHLIEHTPALUS»;
Macchl BEIIECTBA WM 00bEMA raza Mo U3BECTHOMY KOJIMYECTBY BEIlIECTBA, Macce
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Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKUMU BEIIECTB; TEIJIOBOro 3¢ dexra
peaKkiuy; 3HA4YeHHs] BOJOPOJHOrO IMOKa3aTelisi pacTBOPOB KUCIOT M IIEIOYeH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU; Macchl (00bEéMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa PEAKIMU, €CIU OJHO M3 UCXOJHBIX BEIIECTB JaHO B BHJIE€ PAacTBOpa C
Onpe/IeIEHHOM MacCOBOM J10JIel pPacTBOPEHHOTO BEIIECTBA WM JAHO B H30BITKE
(uMeeT mMpUMECH); JOJIM BBIXOJIa MPOJAYKTA PEAKIUH; OOBEMHBIX OTHOIICHUM
ra3oB;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO IUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN  JKCIEpUMEHT  (MPOBEIECHHE  peakiuid  HOHHOTO  OOMEHa,
MOATBEPKJICHUE KAYECTBEHHOTO COCTaBa HEOPTraHUUECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C TIOMOIBK) HWHIWKATOPOB, W3YyUYEHUE BIIHMSHUS
pasnmuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHYECKOW  pEaKlHUH, pelieHue
OKCTIIEPUMEHTAIBHBIX 3ada4 1o Temam «Mertamiely U «Hemertamib»y) ¢
coOJIroIcHUEM TpaBmil 0€30MacHOTO O0paIleHusl ¢ BEIIECTBAMHU U JaOOpaTOPHBIM
obopynoBanueM, (GOpMyIUpPOBaTh IeJdb HCCICIOBAaHUS, MPEICTABISATh B
paznuuHoi (popMe pe3ynbTaThl APKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HX
JIOCTOBEPHOCT;

c(hopMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBUJIa TIOJb30BAHUS XUMUYECKON
nocygon u JabopaTopHbIM OOOpy/IOBaHHEM, OOpalleHuss ¢ BeleCTBaMU B
COOTBETCTBUHM C HMHCTPYKIIUSIMU I10 BBHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OTIBITOB, DYKOJIOTUYECKH II€JIE€COO00pPA3HOr0 TIOBEJICHHS B OBITY W TPYAOBOM
JEATeIIbHOCTH B IIEJISIX COXPAHEHHS CBOETO 3JI0POBBS, OKPYKArOUIeH MPUPOTHON
cpeabl M JOCTHXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABAaTh OIACHOCTH
TOKCHYECKOTO JEHCTBHS Ha KUBBIE OPTraHU3Mbl ONPEACIEHHBIX HEOPTaHHMYECKUX
BEIIECTB, TOHMMas cMbICT nmokazaress [IJIK;

c(hOpMUPOBAHHOCTh YMEHHUW: OCYIIECTBISATH IIEJICHANIPABICHHBIA TTOMCK
XUMUYECKOU HHGOPMAILUK B Pa3IMYHBIX UCTOYHHKAX (HaydHas M y4eOHO-HaydHAs
JUTEpaTypa, CpeAcTBa MaccoBoil mHGopManuu, UHTepHET U IpyTHe), KPUTHICCKU
aHAJM3MPOBATh XUMUUYECKYI0 MH(pOpMaAIMIo, TiepepadaTeiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHONW YUCOHOM 3a/1auei.
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10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrponbubie | Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKO XMMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTpOEHUS OPraHnYecKuX coequHeHnii A. M. 8
byrneposa
Hroro mo pazgeny 8
Pa3znesa 2. YriieBoaopoanbl
51 [IpenenbHbIE YrI€BOIOPOIbI — alIKaHBI, 5
LUKIIOAJIKAHbI
59 HenpenenbHble yrieBoa0pO/Ib: alKEHBI, 14 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8
54 [IpupoaHble HCTOYHUKHU YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Hroro no paszneny 35
Pazgen 3. Kuciopoacoaepsxamme opraHnyeckue coeAMHeHHus
3.1 Cruptsl. DeHon 11 1
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KapOoHuIBHBIC COSTUHEHUS: AITBJICTUIBI U

3.2 keroHbl. KapboHoBbIe KUCIOTHI. CIIOKHBIE 21
a¢upsl. XKups

3.3 VYrieBos 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kamme opraHudeckue coeIMHeHus1

4.1 AMUHBI. AMUHOKHCITOTHI. benkn 12
Hroro mo pazgeny 12
Pasznea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS

5.1 BricokoMoIeKyIsIpHBbIE COSTMHECHUSI 6
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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TEMATHUYECKOE IINTAHUPOBAHHUE 11 KJIACC

KoaundyecTBO YacoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudpossbie)
pa3aeoB U TeM KonTposbubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmbI padoThI padoThbI
pecypchl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHMU
Crpoenue aToMa.
[Tepuonnueckuii
3aK0H U
Ileprognueckas
11 pHoa 9
cucTeMa
XUMHAYECKUX
anemenTtoB /l. W.
MenneneeBa
Crpoenue
BEILIECTBA.
1.2 . 11 1
Mmuoroo6pasue
BEIIECTB
XuMudeckue
1.3 19 1 1
peakuuu
Hroro mo pazgeny 39
Pasznen 2. Heoprannueckasi Xummusi
2.1 Hemeramnsr 31 1 1
2.2 Meramist 23 1 21
Hroro no pazgeny 54
Pa3pen 3. Xumus u ;Ku3HL
Meto sl
MO3HAHUS B
3.1 9
XUMUHU. XUMHUS U
JKU3Hb
Uroro no pazgeny 9
OBIIEE
KOJIMHECTBO HACOB 68 4 3

I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos i Mara DJIeKTPOHHbIE
ara
Ne 1o uudposbie
Tema ypoka Kontposbusbie | IIpakTnueckue mno
n/n Bcero 5 p o0pa3oBaTejibHbIE
a00ThI a00ThI J1aH
p p y paxry pecypchl
[IpenMer u 3HaYEHUE OPraHUYECKON
XUMUH, TIPEJICTABIICHHUE O
1 i 1 06.09
MHOT000pa3uu OPraHunYecKuX
COETMHEHU I
DEeKTPOHHOE CTPOEHUE aToMa
yriiepoa (OCHOBHOE H
2 BO30YXJIEHHOE COCTOSTHUA). 1 07.09
BanenTHble BO3MOKHOCTH aTromMa
yriaepoaa

Xumudeckas CBsI3b B OpraHnu4eCKUuX
COCAUMHCHUAX. MexaHu3MBI

3 . 1 07.09
O6pa3OBaHI/I5{ KOBAJICHTHOM CBsI3H,

CrocoObl pa3pbiBa CBs3EH

Teopus cTpoeHHs] OpraHU4YEeCKUX

4 1 13.09
coenunenuit A. M. byrieposa
Buner usomepun: cTpykrypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE

5 pocTp P 1 14.09

3¢ deKTH B MOJIEKyax
OpPraHUYECKUX COECTMHEHUM

6 [IpencraBienue o KiIaccupuKaIy u 1 14.09
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crcTeMaTHYeCKasi HOMCHKIIATypa
(IUPAC) oprannyecKmx BEIECTB

Knaccugukanus peaxmmii B
OPraHU4eCKOM XUMHH

20.09

Cucrematu3anusa 1 0000IIeHne
3HAHUH IT0 TEME

21.09

AJNKaHBI: TOMOJIOTHYECKHN psiL,
obmas Gopmysna, HOMEHKIATypa 1
M30MepHusi, IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYI

21.09

10

dusnyeckue 1 XUMHUYECKHE
CBOMCTBA aJIKAHOB

27.09

11

Haxoxnenue aikaHoB B IPUPO/IE.
CriocoObl MoTy4eHHsI ¥ TPUMEHEHNE
aJIKaHOB

28.09

12

[uxnoankansl: odmas Gopmyia,
HOMEHKJIATypa ¥ U30MEpus,
0COOCHHOCTH CTPOCHHS U
XUMHUYECKUX CBOWCTB, CIIOCOOBI
MOJIyYCHHUS ¥ IIPUMCHEHUE

28.09

13

Pemenune pacu€tHbix 3a1a4 Ha
OIIpe/IeJICHUE MOJIEKYIISIPHOU
(hopMyITbI OPraHUYECKOTO BEIIECTBA
110 MacCOBEIM J0JISIM aTOMOB
9JIEMEHTOB, BXOISIIMX B €TI0 COCTaB.
CucreMaru3anus u 0000IIeHre

04.10
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3HAHUH 110 TEME

14

AJIKEHBI: TOMOJIOTUYECKUH P,
obmras popmysa, HOMEHKIATYpa,
AJIEKTPOHHOE U TIPOCTPAHCTBEHHOE
cTpoeHue Mosekyn. CTpykTypHas U
IUC-TPAHC-U30MEPHS AIIKCHOB

05.10

15

duznyecknue U XMMHUYECKHe
cBOMCTBa ankeHOB. [IpaBuiio
MapkoBHHMKOBa

05.10

16

CriocoObl MostydeHus: 1 IpUMeHEeHne
AJIKCHOB

05.10

17

[Tpaktrueckas padota Ne 1 o Teme
"[losryyeHue 3TUIEHa U U3y4YeHUE
€ro CBOMCTB"

11.10

18

Pemenue pacu€THbIx 3a1a4 Ha
ompeIeJICHUE MOJICKYIISIPHOM
(hopMyJIBI OPraHMYECKOTO BEIIECTBA

12.10

19

AJKaTueHbl: CONpsHKEHHBIE,
M30JIMPOBAHHBIC, KyMYJIMPOBAHHBIE.
OCc0OEHHOCTH AJIEKTPOHHOTO
CTPOCHHS

12.10

20

XuMHJecKrue cBolicTBa
COHpiDKéHHbIX JUCHOB

18.10

21

CrniocoObl nosryyeHus U NpUMEHEHUe
aJIKaJIMeHOB

19.10

22

AJIKVHBI: TOMOJIOTUYSCKUH pAA,

19.10
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obmras popmysa, HOMEHKIATYPa,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI, PU3HUCCKUEC
CBOICTBA

23

XUMHYECKUE CBOMCTBA aJIKUHOB

25.10

24

KauecTBenHsble peakuuu Ha
TPOMHYIO CBSI3b

26.10

25

CriocoObl MoTyueHus: ¥ IpUMEHEHUe
AJIKWHOB

26.10

26

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKON peaKinu

08.11

27

CucreMaruzanys 1 00001eHne
3HAHUH II0 TEME

09.11

28

ApEeHBI: TOMOJIOTUYECKUH PsAI,
obmas Gopmysna, HOMEHKIIATYpa.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYN OeH301a U
TOJIyoJia, uX (PU3NYECKUE CBOMCTBA

09.11

29

XUMHUYECKUE CBOMCTBA apEHOB:
peaKIMK 3aMeIICHUs

15.11

30

XuMHudeckue cBolicTBa dpPCHOB:
pCaKmuu MMpUCOCINHCHUA,
OKHCJICHHE TOMOJIOTOB O€H30J1a

16.11

31

OCOoOGeHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa

16.11

32

Pemenne paC‘-IéTHBIX 3aJa4d Ha

22.11
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OIIPENIETICHUE MOJIEKYIISIPHOU
(hOpMyITBI OPraHUYECKOTO BEIIECTBA

33

CrniocoObI mosTyyeHus U IpUMEHEHNE
apeHOB

23.11

34

T'enetnyeckas cBs3L MCKOY
Pa3IMYHBIMH Kj1aCCaMU
YIII€BOJIOPOJIOB

23.11

35

Pacuétel no ypaBHEHUsIM
XUMHUUYECKUX PEAKIIUH.
Cucrtematu3anusa 1 0000I1IeHne
3HAHUH 110 TeEMeE

26.11

36

[Tpupoausrii ra3. [lonytHbie
He(TSHBIC Ta3bI

30.11

37

KameHHbII yroyib 1 IpOIyKThI €ro
nepepadboTKu

06.12

38

Hedtp 1 ciocoOs1 €€ mepepaboTKu.
[TpumMeHeHHe POAYKTOB
nepepaboTku HePTH

07.12

39

I'eHeTnveckas CBSI3b MEXKIY
pa3IMYHBIMU KJIacCaMu
yIIEBOI0POJIOB

07.12

40

FaJ'IOFeHOHpOI/I?»BOI[HBIC
YIIJIIEBOAOPOAOB: JICKTPOHHOC
CTPOCHUEC,; pCAKIINN 3aMCIICHUA
rajorcHa

11.12

41

JlericTBUE MIeI0YEH HA

11.12
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raJIOreHIPOU3BOAHBIC.
BzaumoneiicTeue
IATAJ0reHaJKaHOB C MarHUEM U
LIUHKOM

42

Cucrematuzanusa 1 0000I1IeHne
3HAaHUM MO pa3aerry
"YrneBongoposr"

13.12

43

KonTponbHas pabora no teme
"Yraesomopoasr"

18.12

44

HpelIeJ'IBHI)Ie OJHOATOMHBIC CIIUPTHI:

TOMOJIOTUYECKHUH psl, oOras
dhopmyra, CTpOCHHUE MOJICKYII,
U30MepHsi, HOMEHKIIATYpa,
knaccudukanus, Guzndeckue
CBOMCTBA

19..12

45

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJIHOATOMHBIX CITUPTOB

25.12

46

CriocoObl MoTyuyeHus: ¥ IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

26.12

47

[IpocTeie 3¢upsl: HOMEHKIATYpa U
M30MepHsi, 0COOCHHOCTH
(bu3MYECKUX U XUMHUYECKUX CBOMCTB

26.12

48

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIMKOJIb U TJIMLIEPUH, UX
buznyecKue 1 XuMUYECKHe
CBOIiCTBa

04.01

49

CrniocoObl nosryyeHus U MpUMEHEHHe

10.01
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MHOI'0aTOMHBIX CITUPTOB

50

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKkne CBOKWCTRA.
TokcuaHOCTH PeHOTA

11.01

51

Xumudeckue cBoicTBa (heHoa

11.01

52

CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
(denona

1801

53

[TpakTtrdeckas padora Ne 2.
Pemenne skcriepuMeHTaTbHBIX
3aja4 o teme "CrupTthl ¥ peHosr"

19.01

54

Cucrtematu3anusa 1 0000I1IeHne
3HAHWUH 110 TEME

1901

55

ANBAECTHUIIBI M KETOHBI: JIEKTPOHHOE
CTpPOCHHE KapOOHUIBLHOU TPYIITIHI;
TOMOJIOTUYECKHE PSJIBI, 00IIIas
dhopmyra, u3oMepus U
HOMEHKJIaTypa

18.01

56

AJNBACTHU]IBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEAKIIMK TPUCOCTUHEHUS

18.01

57

Peakuuu oxkucneHus u
Ka4CCTBCHHBIC PCAKIIUU aJIbACTUI0B
1 KCTOHOB

24.01

58

CnocoObl MOJIY4YCHUS AJIbACTUAOB U
KCTOHOB

25.01

59

OI[HOOCHOBHI)IC MNpEACIIbHBIC
Kap6OHOBLIC KHUCJIOTHI, 0COOCHHOCTHU

25.01
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CTPOCHHA UX MOJICKYJI

60

N3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, HX
¢bu3nveckue CBOKWCTBA

31.01

61

XHAMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

01.02

62

Oco0OeHHOCTH CBOMCTB MypaBbUHOMN
KHCJIOTBI. MHOTOOOpa3ue
KapOOHOBBIX KHUCJIOT

01.02

63

Oco0eHHOCTH CBOWCTB:
HCMPCACIBbHBIX U apOMATHYCCKUX
KapOOHOBBIX, JUKAPOOHOBHIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTen BBICIIMX
KapOOHOBBIX KHCIIOT

07.02

64

Ilonatue o IMPOU3BOJHBIX
Kap6OHOBBIX KHCIIOT

08.02

65

CriocoObl MoTyuyeHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

08.02

66

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUN
psia, obmas hopmyna, H3oMepus U
HOMEHKJIaTypa

14.02

67

dusnuecKkue U XuMHU4eCKre
cBoiicTBa 3(prpoB

15.02

68

Pemenue pacu€rHbix 3a1ay: 1o
YPAaBHEHUIO XUMHUUYECKON PEaKIUU,

15.02
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Ha OIIPENEIICHUE MOJIEKYIIPHON
(hOpMyITBI OPraHUYECKOTO BEIIECTBA

69

[Ipaktuyeckas padora Ne 3.
Pemenune skcriepuMeHTaIbHBIX
3aja4 o teme "KapOoHOBbIE
KUCH0Thl. CroxHbIe Y3PUpbI"

2102

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHE CBOMCTBA (THUAPOIIH3)

22.02

71

Oco0eHHOCTH CBOCTB JKHUPOB,
COJIepKAIUX OCTATKH
HECMIPCACIIBbHBIX ) XUPHBIX KHUCJIOT.
Kupsl B mpupoe

22.02

72

Mr1a KaK COJIM BBICIIHAX
KapOOHOBBIX KHCIIOT, KX MOIOIIEE
nencreue. [loustue o
CUHTETHYECKUX MOIOIIUX CPEACTBAX
(CMCO)

28.02

73

['eHeTn4eckas CBSI3b YriaeBOI0POIOB
1 KHCJIOPOJICOACPIKAITUX
OpPraHUYECKUX BEIICCTB

29.02

74

Pacué€rsl o ypaBHeHUAM
XUMHMUYECKUX pPEeaKLUn

29.02

75

Cucrematusanus 1 0000IeHIE
3HAHHUHU II0 TEME

06.03

76

OOm1ast XxapaKTepUCTHKA YIIIEBOJIOB
U KJ1accU(UKaIMs YTIIEBOJ0B
(MOHO-, TU- U TIOJIMCAXapH/Ib)

07.03
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7

MoHocaxapuabl: Gpu3nuecKue
CBOMCTBA U HAXOXJEHUE B IPUPO/JIE

07.03

78

[IpuMeHeHue rroKo3bl, €€ 3HaUYeHue
B JKU3HEACATEIBHOCTH OpraHn3ma

14.03

79

Jucaxapuipl: caxapo3a, MajbTo3a U
nakro3a. HaxoxneHnue B npupose u
MIpUMEHEHHE JUcaxapuoB

14.03

80

[Tonmcaxapuael: cTpoeHue
MaKpOMOJIEKY, PU3NYECKHE U
XUMHNYECKHUE CBOﬁCTBa, IMPUMCHCHHUEC

27.03

81

[TonsiTHe 06 UCKYCCTBEHHBIX
BOJIOKHAX

28.03

82

Pemenue pacueTHbIX 3a/1a4 Ha
ompeneseHue 07U BbIX0Oaa
MPOAYKTA PEAKIIMH OT TEOPETUUECKH
BO3MOKHOIO

28.03

83

CucreMaruzanys 1 00o01eHe
3HAHHMH 110 pa3Jieny

03.04

84

KonTtponbHas padoTa o teme
"Kucnopoaconepxariue
OpPraHu4ecKue CoeaMHEHU"

04.04.

85

AMUHBIL: KIaccu(UKaIys, CTPOCHHE
MoJIeKyJ1, o01as popmyia,
M30MepHsi, HOMEHKJIaTypa 1
¢u3nyeckue cBOUCTBA

04.04

86

XUMHYECKHE CBOUCTBA

10.04
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amn(paTUIeCcKuX aMHHOB

87

AHUIVH: CTPOCHUE aHWIMHA,
0COOEHHOCTH XUMHUYECKUX CBOMCTB
aHMJIMHA

11.04

88

CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe

anrpaTHIECKUX aMUHOB

11.04

89

AMWHOKHCIIOTHI: HOMCHKIJIaTypa 1
nzomepusi, pusnueckue cBONCTBA.
OT)IGJ'IBHI)Ie MMpEaACTaBUTECIIN O~
AMHUHOKHUCJIOT

17.04

90

XUMHYecKHe CBOMCTBA
AMHHOKUCJIOT, HX OHOJIOTHYECKOE
3HauYeHue aMUHOKKCNIOT. CUHTE3 U
TUAPOJIN3 TIENITHIOB

18.04

91

benku kak npupoHbIE TOTUMEPSI;
CTPYKTYpPBI OEJIKOB

18.04

92

XUMHYECKHE CBOMCTBA OEJIKOB

18.04

93

A3zoTcoaepkalime
reTEPOLUKIMYECKHE COCTMHCHUS.
HykiienHOBbIE KUCIIOTHI: COCTaB,
CTPOCHHE U OMOJIOTHYECKAs POJIb

24.04

94

[IpakTueckas pabora Ne 4.
Pemrenne skcnepuMeHTAIBHBIX
3a1a4 1o Teme "A3oTcoaepKaiiue
OpraHMYecKue coequHeHus"

25.04

95

IIpakTuyeckas pabora Ne 5.

25.04
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Pemenue skcriepuMeHTATBHBIX
3aja4 1o teme "PacriosnaBanme
OPraHUYECKUX COCTMHEHUMN"

96

KonTtposnsHas pabota o Teme
"A3oTcoepKaliue OpraHn4ecKue
coenuHeHus"

07.05

97

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN
Y METOJbI UX CUHTE3a —
MOJIMMEPU3ALUs U

MTOJIMKOHACHC AU

08.05

98

IImacTtmaccel. YTunuszanus u
nepepaboTKa IIacTUKa

08.05

99

DJ1acTOMEpPBI: HATypaJbHbIN
CUHTETUYECKHE Kayuyyku. Pe3nna

08.05

100

Bomokna: HaTypaJlbHEBIC,
HNCKYCCTBCHHBIC, CUHTCTHYCCKUC.
HOJII/IMepBI CIIeOHuaJIbHOT'O
Ha3Ha4YCHUA

14.05

101

[IpakTueckas pabora Ne 6.
Pemenne skcniepuMeHTAIBHBIX
3a1ad4 1o teme "Pacrno3naBanue
IUIACTMACC U BOJIOKOH"

15.05

102

O06o0mIeHre 1 cucTeMaTU3aIus
M3Y4YEHHOTO MaTepuasa 1o TemMe
"BbICOKOMOJIEKYIISIPHBIE
coeuHeHus"

15.05
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OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102
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11 KUIIACC
Ne KounyecTBo yacoB Mara DJIeKTPOHHBbIE
; o flata uudposbie
n/ Tema ypoka Kontpoabn | IlpakTuyeckue no
I Bceero 116 DAGOTLI G0TLI IaHy daxt o0pa3oBaTe/ibHbIE
paodo pado Y
pecypcbl
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1 07.09
aneMeHT. M30Torbl
2 Pacnpeznenenue 3neKTpOHOB 1O ATOMHBIM 1 07.09
opOuTamsM
DneKTpOHHbIE KOH(UTYpalli aTOMOB 14.09
3 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSIHUM
[Tepuonnueckuii 3akoH u [lepuoandeckas 14.09
4 cHCTEeMa XMMHUYEeCKHX 3jieMeHToB /1. 1. 1
MenneneeBa, CBSI3b C COBPEMEHHOM TeopUei
CTPOEHHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 21.09
5 XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU 1
IPOCTBIX U CJIIOYKHBIX BEILECTB 110 TPyIIIaM U
[epruoIaM
Buapl xumudeckoit cBa3u. MexaHu3mMbl 21.09
5 00pa30oBaHUs KOBAJIGHTHOU CBS3H. 1
Bopopoanas cBsa3b. MexMonekynspHblie
B3aUMOJICUCTBUSA
7 BaneHTHOCTb U BaJ€HTHBIE BO3MOXKHOCTH 1 28.09

aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPbI




51

MOJICKYJ C UX TCOMCTPHUICCKUM CTPOCHUCM

[ToHATHE O AMCHIEPCHBIX CHCTEMAX.
IIpencraBneHue 0 KOJUIOUIHBIX PACTBOPAX
HcTrHHBIE PaCTBOPHI: HACBIIICHHBIE U
HEHACBIIEHHBIE, PACTBOPUMOCTbD.
Kpucrannoruaparsr

28.09

CriocoObl BbIpake€HUSI KOHIIEHTPALuU
pacTBOpOB

05.10

10

Pemrenue 3amay ¢ MCIIOIL30BaHUEM IOHATHHA
"MaccoBas 40Ji1 paCTBOPEHHOTO BellecTa',
"MoJIsIpHast KOHLIEHTpauus"

05.10

11

CucreMaruzanys 1 0000IIeHEe 3HAHNUI 10
TEME

12.10

12

KonTtponbras padoTa no temam "CtpoeHue
aroMa. [leproinueckuii 3aKOH U
[Tepuoaudeckas cucTeMa XUMHYECKUX
anementoB Jl. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

12.10

13

Knaccudukanus XuMu4eckux peakiuii B
HEOPraHMYECKOU U OPraHUYECKON XMMUHU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS YHEPTUHU TIPH
XUMHUYECKUX PEAKITUIX

19.10

14

Brrunciaenus mo YPaBHCHUAM XUMHWYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYCCKHUM YPABHCHUAM

19.10

15

CKOpOCTh XMMHMUYECKOH peaklnu, e€
3aBHCUMOCTH OT Pa3IM4YHBIX (PaKTOPOB.

26.10
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Karanu3 u xaranuzaropsl. ['oMoreHssie u
TeTEPOre€HHBIE PEAKIIUU

16 OOpaTuMbIe U HEOOPATUMBIE PEaKIINH. 26.10
XHUMHUYECKOE PAaBHOBECUE
DnekTponuTrdeckas aucconnanusi. CuiabHbIe 09.11
17 U ciabbie AMeKTpoauThl. CTeneHb
JUCCOIHAIUN
HNonnoe npoussenenne Boapl. Cpena BOIHBIX 09.11
18 pactBopoB. Boopoansiii nokaszarens (pH)
pactBopa
19 I'moponus coneit. Peakiuu, npotekaroniue B 16.11
pacTBopax JIEKTPOIUTOB
[Tpaktruueckast padota Ne 1 mo teme 16.11
20 "XHUMHUYECKUE PEAKIIMU B paCTBOPax
BIEKTPOJIUTOB"
OKHCIIUTENBbHO-BOCCTAHOBUTEIBHbBIC 23.11
21 peaknuu. BaxHenme OKucIuTenu u
BOCCTaHOBUTEIIU
22 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) 23.11
OanmaHca
23 MeTto 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO) 30.11
OanmaHca
24 DNEeKTPOIN3 PaCTBOPOB U PACIlIIABOB BEILECTB 30.11
25 Perenne 3aaa4 pa3anyHbIX TUIIOB 07.12
28 KonTtponpHas pabota no Teme "Xumuueckue 14.12

peakuun"
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29

[Tonoxxenne Hemeraios B Ilepuoanyeckon
CHUCTEME XUMUYECKUX 37eMeHTOB /I, U.
MeneneeBa 1 0COOEHHOCTU CTPOEHUS UX
aTOMOB. PU3NYECKHE CBOMCTBA HEMETAIUIOB

21.12

30

["asiorensl: HaX0XI€HUE B PUPOJIE, CITOCOOBI
HOJ'Iy‘-IeHI/ISI, @HSHHGCKI/IG U XUMHYCCKHUC
CBOMCTBA

21.12

31

l'anorenoBonopoasl. Baxunenmue
KHCIJIOPOJICOAEPKALIUE COCTUHEHHUS
rajioreHoB. CriocoObl MOTy4eHus TaJIOT€HOB.
[IpuMeHeHue rajJoreHoB U UX COCIUHEHNI

21.12

32

Kucnopoa: naboparopHblie 1 MPOMBIILITICHHbIE
crocoObl MoJTydeHus, Pu3ndecKue u
xuMuueckue cpoicta. O30H. [Ipumenenue
KHCTI0poia U 030HA.OKCUIBI U IEPOKCHUIBI.

28/12

33

Pemenne 3aJla4 pa3JINYHbIX THUIIOB

28/12

34

Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI
nostyueHusi, GU3NYECKUEe U XUMUYECKHE
cBorictBa CepoBOOPO/I, CYIb(HUIBI

11.01

35

Kucnopoacoaepxaiine cOeTUHEHHS CEPBI.
Oco0eHHOCTH CBOMCTB CEPHOI KHCIOTHI

1101

36

A3oT: HaXO0XXIACHUC B IIPUPOAC, CII0COOBI
IMOJIy4CHHU, (1)I/I3I/I‘{€CKI/IG H XUMHNYCCKHEC
CBOMCTBA. AMMI/IaK, HUTPUBI

18.01

37

Kucnoponaconepskaiue coelnHeHHs a3o0Ta.
Oco0EHHOCTHA CBOMCTB a30THOM KUCJIOTHI

18.01
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38

[IpumeHeHue a30Ta U €ro COeTMHEHUM.
A30THBIE y10OpEHMS

25.01

39

docdop: HAXOKAECHUE B IPUPOJIE, COCOOBI
IMOJIy4YCHHA, (1)H3HII€CKI/IC U XUMHNYCCKHEC
cBoiictBa. ®ochuapl u pochun

25.01

40

Oxkcunpl pochopa, pochopcoaepxarniue
kucaoTbl. Conu GocPopHON KUCTOTHI
[Ipumenenue ocdopa u ero coeAMHEHU.
dochopubie ynoOpeHus

01/02

41

Yraepoa:u KpeMHUM, HAX0XKICHUE B
MIPUPO/IE, AUTOTPOITHBIE MOTU(DUKAITUH;
¢buznyeckue U XuMUYeCKre CBONCTBA,
MIpUMEHEHHE

01/02

42

Oxkcwun yriepoaa(ll), okenn yrnepoga(1V),
YroJbHAasl KACIIOTA U €€ CON

43

Oxkcun kpemuausa(1V), kpeMHUEBasT KHCIIOTA,
cuiukarel. [IpuMeHeHne KpeMHus 1 ero
coequHenuit. CTEeKJ0, ero noJy4eHue, BUIbl
CTeKJIa

08/02

44

[IpakTueckas pabota Ne 2. Pemenue
AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
"Hemeraisr"

08/02

45

Pemenue 3amgau Pa3JIMYHbIX THUIIOB.

15.02

46

KonTtponpHast padota no teme "HemeTanib

15.02

47

[Tomoxenne meramnos B Ilepuoauyeckoit
CHUCTEME XUMHWYECKUX DJIEMEHTOB.

22/02
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OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
000J109eK aTOMOB MeTa/uIoB O0mue
(bu3nvecKre CBOWCTBA METAIJIOB.

48

CmiaBsl MetaiioB. Kopposust Metamios

22/02

49

DNEKTPOXUMHUECKUN Psiji HAallPsDKEHU N
MeTaioB. OO01iye crnocoObl MOJTyYeHHUS
METAJUIOB

29/02

50

OO6mras xapakTepucTuka MetayioB |A-
rpynnsl [leproanyeckoi cucteMbl
XUMHUUYECKUX AJIeMEHTOB. HaTpuil u kanwuii:
MoJlyueHue, GU3NYeCcKue 1 XUMUIECKHe
CBOWCTBA, TPUMEHEHHNE MTPOCTHIX BEIIECTB U
HUX COEIUHEHNN

29/02

o1

O6mras xapakrepuctuka metaion |HA-
rpynibl [leproandeckoi cucTemMbl
XUMHYECKUX DJIEMEHTOB. Marauii ¥ KaJbI[HAi:
noJydeHue, GU3NIecKue 1 XUMHICCKUE
CBOMCTBA, MPUMEHEHHNE MTPOCTHIX BEIIECTB U
HUX COEIUHEHNMN

52

XKécTkoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

53

ANOMUHMIL: TIoy4YeHue, Gpu3ndeckue u
XMMUYECKHUE CBOMCTBA, IPUMEHEHHE
AmdoTepHble cBOICTBA OKCHIA U THIPOKCHUIA
IFOMHUHMS, TUAPOKCOKOMITJIEKCH] aJIFOMUHUS,
UX IPUMEHEHUE

54

OO1as XxapakTeprucTUKa METaIOB TOOOYHBIX
noarpynn (b-rpynm) I[lepuoanueckoit

14.03
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CHUCTEMbI XUMHNYCCKHUX JJICMCHTOB.

95 Xpom, Mapranern .)Kene3o. Menp. [{unk 14.03
[Ipaktuyeckas padora Ne 3. Pemenune

56 HKCTIIEPUMEHTAIBHBIX 3334 110 TeMe
"Meramibr”

o7 Pemenue 3a1a4 pa3nnyHbIX TUIIOB 14.03

58 Pemienue 3a1a4 pa3nuyHbIX THIIOB

59 O0600111eH1Ee U CUCTeMAaTH3alls U3YYEHHOTO
Marepuana no teme "Metamib"

60 KoHnTpossHas padora o Teme "Mertamibr"
Ponb xumun B o6ecrieueHuN yCTOWYUBOTO

61 pa3BuTHUs yenoBeuecTBa. [loHsATHE O HAYIHBIX
METO/1aX UCCIIeI0BaHuUs BEIIECTB
Hayunble npuHIUIBI OpraHu3aiu

62 XMUMHYECKOTO MTPOU3BO/ICTBA.
[IpompInuieHHbIE CIIOCOOBI TOTYYESHHUS
BA)KHEHIIINX BEIIECTB

63 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpelbl U ero MoCIeICTBUS

64 XUMUS U 30POBBE YEIOBEKA.
JlexapcTBEHHBIE CpeACTBa

65 Xumus num. Ponb xumuu B obecriedeHnn
MUILEBOI 6e301MacHOCTH

66 Kocmernueckue u napromMmepHble CpecTBa.
briToBas xumus

67 XUMUS B CTPOUTEIILCTBE.
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68

[ToBTOpenue u 00o0IIeHNE 3HAHUH TTO
MPOUJEHHOMY KYpCYy

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68
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59

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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