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Электронная подпись


HOACHUTEJIbBHAA 3AIINCKA

Pabouasi mporpaMmma mo XMMUU Ha YPOBHE CpeJlHEro 001ero oopa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOit  00pa30BaTENBPHONW MPOTPAMMBI  CPEIHEro OOIIero o0pa3oBaHUs
(®OIT  COO), mpencraBienHbix B  DenepadbHOM  TOCYAapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yuebHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoit
Qenepanny, peaqu3yIOMUX OCHOBHbIE 00pa30BaTENIbHBIE IPOTPAMMBI, H
OCHOBHBIX TMoyioxkeHud «Crtpareruu pa3BuTHs BocnuTaHus B Poccuiickoii
®enepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIUIYOJIEHHOTO HM3yUYEHMsI 3aHMMaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO - Hay4dHoro oOpazoBanus yuammuxcs 10-11 xmaccos.
N3yuenne mnpenmera, peaquzyemMoe B yclIoBHSAX U depeHInpOBaHHOTO,
NpoQUIBHOrO 00y4YeHHUs, NpPHU3BaHO oOecreyuTh o01Ee00pa30BaTENbHYI0 |
OOIIIEKYJIbTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOAUMYIO  JJIst
ajanTalyy X K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HHU B COIIMYME, a TAKXKe /IS
POJOJDKEHUs OOy4YeHUsI B OpraHu3alusx MpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJIIETCSI OJTHON M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMmme mno XMMHUM Ha3HAuC€HHE TMpeaMeTa «XUMHS» TOJTy4daeT
HOAPOOHYI0O  MHTEpPIPETAlMI0O B  COOTBETCTBUM €  OCHOBOIOJIAraroIIUMHU
nonoxkeHusimu  GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, COJEp KaHMS,
pe3ynbTaToB OOydeHHs] W TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUAETENBCTBOM TOMY SIBJISIOTCS CJEAYIOIIME BBINOJHSAEMbIE MPOrpPaMMOM MO
XUMUU QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, pealu3alusl KOTOpoi obecreunBaeT
MOJIyYCHUE TIPEACTABJICHUSI O IENsIX, COJEP)KaHWM, OOIIeH CcTpareruu
oOy4eHHMsI, BOCIUTAHUS U PA3BUTHUSL 00YUAIOLIUXCS CPEACTBAMU MIPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

e OpraHU3alMOHHO-TUJIAHUPYIOLIAs, KOTOpas npeaycMaTpuBaeT
ONpeNieJICHHe: MPUHIUIOB CTPYKTYPHUPOBAHUSI U MOCIIEIOBATEIBHOCTH
U3y4YeHUs y4eOHOro MaTepuaya, KOJMYECTBCHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOA0B K (POPMUPOBAHUIO COAEPKATEIHHOU OCHOBBI
KOHTPOJII U OLIEHKH O0Opa3oBaTENIbHBIX JOCTHKEHUN O0O0yYaroluxcsi B
paMKax WTOTOBOM arrectanuu B (OpMe eIMHOTO0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma asis yriayOa€HHOTO H3yYCHHS] XUMUU:

e YCTaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COAEpXk aHHe, 00s3aTeNIbHOE
JUTSL U3yYEHUS B paMKax OTIEIBHBIX MpouUiieH, mpeaycMaTpruBaeT



pacnpesneneHue W CTPYKTYpHUPOBAaHHWE €ro I0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JA€T NPUMEPHOE pacHpelieeHUE y4eOHOro BpPEMEHHU, PEKOMEHIYEMOIO
JUJIS1 UBYUYEHUSI OTJICTIbHBIX TEM;

e IMpe/UiaraeT NPUMEPHYIO TMOCIENO0BATEIbHOCTh H3yYEHUS Yy4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO LENeH U 3a/1a4 U3y4eHUs IpeIMeTa
Ha yrIyOJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmmero o0pa3oBaHUs, COJEPKATEIBHON XapaKTEPUCTHKU
IUTAHUPYEMBIX — PE3yJbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTebHOU
MPOTPaAMMBI CpEIHETO o0111ero oOpa3zoBaHus (JIMUHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUA  OOyYarollerocss MO OCBOEHUIO
COJIEp KaHUs PEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSIM B MPOTPAMME MO XUMHUH IPETyCMOTPEHA
MIPEEMCTBEHHOCTh € OOy4YE€HHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TMpeaelaMd yCTAaHOBJIEHHOMW MporpaMMod 1O XUMHUU
00s3aTeIbHON (MHBApUAHTHOM) COCTABIISIIONIEH COAEpX aHUs y4eOHOro mpeameTa
«Xumus» OCTaéTcsi BO3MOXKHOCTh BBIOOpAa €ro BapHaTHUBHON COCTaBIISIONICH,
KOTOpasi JI0JKHA OMpPEAENAThCS B COOTBETCTBUM C HAIpPaBJICHUEM KOHKPETHOTO
npoduiist 00yyeHusl.

B coorBerctBuM ¢ KOHuenTyaubHeiMH TnonoxeHusmMu DOI'OC COO o
HAa3HAYEHUU TPEAMETOB 0a30BOro W YIIYOJIEHHOTO YPOBHEM B CHCTEME
nudepeHIIMpOBaHHOTO OOYYCHHS HAa YPOBHE CpEIHEro oO0Iero oOpa3oBaHHS
XUMHUSL Ha YpPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HalpaBJI€H Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCHEIYIOUIUM  3TAalOM  MHOJYYEHHS  XMUMHYECKOTrO
oOpa3oBaHMsI B paMKax U3Y4YEHHUS CIEHHATBHBIX E€CTECTBEHHO-HAYYHBIX H
XUMUYECKUX MUCIUIUIMH B By3aX U OPraHU3alMAX CPEIHET0 MPOPeCCHOHAITBHOTO
oOpaszoBanusi. B o3Toi CBsI3W u3ydeHHEe mnpenMera «XUMHUS» OPUEHTUPOBAHO
OPEeUMYIECTBEHHO HAa  pacllMpeHue ¢  yIIIyOJIeHHE TEOpEeTHYECKOW U
MPAKTUYECKON MOJATOTOBKUA OO0YYarOUIUXCs, BRIOPABIINX ONpeNeaEHHBIA MPOdIIIH
oOy4eHus1, B TOM YHUCIIE C MEPCIIEKTUBON MOCIIEAYIONIEr0 MOJIYyYeHUs XUMHUUECKOTO
o0pa3oBaHMs B OPTaHU3AIUAX MPOPECCHOHAIBHOTO 00pa3oBanus. Hapsamy ¢ atum,
B cBete TpeOoBanuii ®I'OC COO k muaHUpyeMBIM pe3yJbTaTaM OCBOCHHS
dbenepanpbHOll 00pa3oBaTEBLHON MPOrPaMMBI  CpeaHEro o0IIero oOpa3oBaHUS
U3y4YeHHE TMpeamMeTa «XUMHUS» OpPUEHTUPOBAHO TaKXKE HA peIIeHUe 3ajad
BOCIUTAHUS U COLIMAJIBHOTO Pa3BUTHUSL OOydaroUuxcs, Ha (GOPMUPOBAHUE Y HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHaIN3alluu yueOHOro Tpyna u



00OOMIEHHBIX  CTMOCOOOB  JIEATEILHOCTH, WMEIONUX  MEXKIUCIUIUTHHAPHBIN,
HaAAMNPEIMETHBIN XapakTep.

CocraBnsomyMy npeameTa «XUMHUsS» Ha YPOBHE YIIIyONEHHOTO H3yYEHHS
ABIAIOTCS yrIyOnéHHele Kypcbl — «Opranuueckas xumus» u  «OO0mas u
HeopraHuveckas xumus». [lpu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYpHOU
OpraHu3allid COJEP’KaHUsI PTHX KYpCOB B IporpamMme MO XHMHH 32 OCHOBY
npusaTel nojokeHuss GI'OC COO o paznauuusx 0a30BOro M yriryOJI€HHOTO
YPOBHEN U3YUYEHHUS IPEIMETA.

OcHOBY coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpraHWYecKass XHMHS» COCTABJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUU U
YMEHHUM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMmeTa. JTa CHUCTEMa
3HAHUI TI0JlydaeT OMNpeAeSIEHHOE TEOPETUUYECKOE JOIMOIHEHHE, MO3BOJIIONIEE
OCO3HAaHHO OCBOMUTH CYIIECTBEHHO OOdbIIMA 00BEM  (HaKTOJIOTHUYECKOIO
Marepuana. Tak, Ha yrayOJ€HHOM YpOBHE HW3Y4YEHUs IpeAMeTa obecredeHa
BO3MOXKHOCTh 3HAUUTEJIIBHOTO YBEIMYEHUs O0bEMAa 3HAHUW O XHUMHUYECKUX
AJIEMEHTaX U CBOMCTBAX MX COECJUHEHHM Ha OCHOBE pACIIMPEHUS U YriayOJIeHUs
MPEACTABICHU O CTPOCHUM BEIECTBA, XUMUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUs PEAKINA, PACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMUYECKOW KUHETUKH
U TepMOAMHAMMKHU. M3ydeHuwe mnepuoamyeckoro 3akoHa u Ilepmoanueckoi
CUCTEMbl  XMMHMYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAaHUYECKUX MPEACTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBACHSIETCS] C TOUKH 3PEHHS SHEPTETUUECKUX U3MEHEHHI Mpu €€ 00pa30oBaHUM U
pa3pylIeHUH, a TaKXKE C TOYKU 3PEHUs MEXaHM3MOB €€ oOpa3oBaHus. M3yueHue
TUIOB  peakuud  JOmoJHseTcss  (OpMHUpOBAHUEM  MpEACTaBIEHUH 00
ANEKTPOXUMHUYECKUX MPOLECCAX U 3JIEKTPOJIN3E PACIUIABOB U PACTBOPOB BEILECTB.
B kypce opraHnyeckod XMMHHM TpPH PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHHI yzelnseTcsi 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX dddekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIHil.

Ocoboe 3HaueHHMe UMEET TO, YTO Ha COJEpKaHHWE KypCOB XUMHUU
yrayOiIEHHOTO YPOBHS M3YUYEHHMSI AJIsl KJIACCOB OINpPeneaEHHOro npoduiis (raBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHHM K oOmeld cucreme
PEeIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEXHBIE MpeaMEThl. Tak, HampuMmep,
B COJICpKaHUM MPEaMETa ISl KJIACCOB XMMHKO-(PU3UUECKOT0 Mpoduiist OoJbIoe
3Ha4YCHHUE OYIyT UMETh DJIEMEHTHI y4eOHOro Marepuana mo obmieit xumuu. [lpu
M3YYCHUU IMpeJIMETa B JAaHHOM Ccliyyae akLUEHT OyIeT cleiaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUW B XMMHUU U B (PU3HKE: aTOMHO-
MOJICKYJIsIpHAsE Teopusi (MOJIEKYJIApHasi Teopusi B (PU3UKE), 3aKOHBI COXPaHEHUS
MacChbl M SHEPIHM, 3aKOHbl TEPMOJIMHAMHUKH, 3JIEKTPOJIN3a, MPEACTABICHUS O
CTPOEHHUH BEILECTB U APYTOE.



B TO e BpeMs B coAep:KaHUM NpeaMeTa Uil KIAcCOB XUMHKO-
Ouonoruyeckoro npo¢uias OoNbIIMK yJAeNbHBIA BeC OyAE€T MMETh OpraHMyecKas
xumus. B aToM cioywae mpemocTaBisieTcs  BO3MOXKHOCTH — Juisl  Ooiiee
OOCTOSITEILPHOTO ~ PAaCCMOTPEHMsSI XUMHUYECKOW  OpraHM3alMM  KIETKH  Kak
OMOJOTHYECKONM CHUCTEMBI, B COCTaB KOTOPOW BXOMAAT, K MpPHUMEPY, TaKHe
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMIH[IbI, OEJIKH, YIJIE€BOJAbI, HYKJIECHUHOBBIC
KHACIIOTBHI U Apyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOMCTBax IPEICTaBUTENICH
OCHOBHBIX KJIaCCOB OPIaHMYECKMX BEIIECTB CIYKaT OCHOBOW JUIsI HM3y4YCHHUS
CYLIHOCTH NpoLeccOoB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B mnnane QopmupoBaHUs OCHOB HAy4YHOI'O MMPOBO33PEHMS, OCBOEHUS
OOLIEHAYYHBIX METOAOB IMO3HAHUS U ONbITa MPAKTUYECKOTO MPUMEHEHHUS HAyUYHbIX
3HAHUM M3y4YeHHE NpeaMera «XHMHs» Ha YIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SIX C YYEOHBIMHM NPEIMETAMH, BXOASIIMMH B COCTaB
npeaAMeTHbIX oOnacTeil «EcTecTBEHHO-HAay4dHbIE NpeaMeTbl», «MareMatuka u
uHpopMaTuKa» U «PycCKUil S3bIK U TUTEPATYpay.

[Tpu wuzyuyeHun ydeOHOro mnpeamMeTa «XUMHUS» Ha YIIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOT'O M CpeJHEro ooduiero oopa3oBaHus (Ha 0a30BOM
YpOBHE), 3aJa4eil MEepBOCTENEHHON 3HAYMMOCTU SIBIsIETCA (DOPMHUPOBAHHE OCHOB
HayKM XHMHU Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKOU
NEATEIBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenue
TOW 3aJayd Ha YrJIyOJEHHOM YpOBHE HW3YYEHMsI MpeAMeTa MpeArnosaraet
peanu3anuio TaKuX LeeH, KaK:

e (opmMupoBaHME TPEACTABICHHUI: O MaTEpPUAIBHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBIEHUW IIPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK M e€ BeAyuleil poiau B obOecrneyeHuH
YCTOMYMBOIO  Pa3BUTHUSI  YEJIOBEUECTBA: B  PELIEHUU  MOpoOsieM
HKOJIOTUYECKOM, YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUATIOB, HOBBIX NCTOYHUKOB DHEPIUH, B
00eCreYeHNN PalMOHAIBHOTO MPHUPOAONOIB30BaHusA, B (POPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXKE€ SKOJOTUUYECKH
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO U IPUPOJHOMN CPENE;

e OCBOCHME CHUCTEMbl 3HAHUW, JIEXKAIIUX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
MOHATUN, 3aKOHOB M TEOPUM XHMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA PAa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJIIDHOM, O  TE€PMOAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHWS XUMHUYECKUX PEaKIUH, O
XMMHYECKOM PaBHOBECHHU, PACTBOPAX M JUCIIEPCHBIX CHCTEMaX, 00 00X
Hay4HBIX MPUHIMIAX XUMUYECKOIO IPOU3BOJICTBA;



dbopmupoBaHue y O0yJaroIIIXCsI OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHUMHUYECKHX 3HAHUU JIsI OOBSCHECHHS
KIIFOYEBBIX HMJACH M TpoOJieM COBPEMEHHOW XUMHUHU, JJI1 OOBSICHECHUS M
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
rPaMOTHOTO pEeLICHUs TPOOJIeM, CBSI3aHHBIX C XUMUEH, MPOTrHO3UPOBAHMS,
aHaJIu3a U OICHKH C MO3MIINH SKOJIOTHYSCKOM 0€30IaCHOCTH IOCIIEICTBUI
OBITOBOM M TMPOW3BOACTBCHHOM JIESITEIHPHOCTH YEJIOBEKAa, CBSI3aHHOM C
XUMHUYECKUM  TIPOM3BOJICTBOM, HCIOJB30BAaHUEM H  IepepabOTKOM
BCIIIECTB;

yIIyOJIeHue  TMPEJCTAaBICHUH O  HAayyHbIX  METOoJaxX  ITO3HaHWMS,
HEOOXOJIUMBIX JIJII TPHOOPETCHHS YMEHHH OPHEHTUPOBATHCS B MHPE
BEIIECTB U OOBSICHEHHS XUMHYECKHX SBJIEHHH, HMEIOIIUX MECTO B
MPUPO/JIC, B MPAKTUYECKON JEATEIIBHOCTH U MIOBCEAHEBHON KU3HHU.

B nnane peanuzanuu MEepBOOYEPEAHBIX BOCIHUTATEIBHBIX M Pa3BUBAOILUX
(YHKIMI 1EIOCTHOW CHCTEMBI CpEIHEro o0Iero oOpa3oBaHMs NPU U3YyUYEHUU
npeaMera «XuMUs» Ha  yrayOJa€HHOM  YpOBHE 0COOYH0  aKTyalbHOCTb
MpUOOPETAIOT TAKUE LT U 3aJa4l, KaK:

BOCIIUTaHUE YOCKAECHHOCTH B IIO3HABAEMOCTHU SIBIICHUM TPUPOIBI,
YBaXEHUS K TMPOIECCY TBOpUECTBA B O0JACTH TEOPETUUYECKUX M
MPUKIAAHBIX HUCCIENOBAHUM B XUMHH, (GOPMHUPOBAHWE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIIMM K OOYYEHHIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKHUX
crocoOHOCTeW oOyuaronmxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIHLHOIO
OTHOILIEHHS K CaMOOOpPAa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOMN MPpo(deCCHOHATBHON 1 O0IIECTBEHHOMN JIeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

dbopMUpOBaHUE YMEHMH W HaBBIKOB Pa3yMHOI'0 MPHUPOOTOJIb30BaAHMS,
Pa3BUTHE IKOJIOTUUECKON KYIbTYpbl, IPUOOPETEHUE OIBITA OOIIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN IEeSITESIbHOCTH.

OO6miee yucI0 4acoB, MPEAYCMOTPEHHBIX I M3YUYEHUS XUMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero obimiero oopasoBaHusi, cocraBiser 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOH XUMHUM.

[IpenMer ©W 3HAaYeHUME OPraHUYECKOW XUMHUH, MNPEACTABICHUE O
MHOT000pa3nu oprannueckux coenunenuit. [lomyuenue npodeccuiit B Camapckom
rocyapCTBEHHOM MEIULIMHCKOM YHUBEPCUTETE.

DNEeKTPOHHOE CTPOEHHWE aTroMa YIJepojia: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMs. BaJleHTHbIE BO3MOXXHOCTH aroma yrjiepoaa. XHMHYEcKas CBS3b B
OpraHUYeCKUX COEIMHEHMSX. Tumel THOPUAM3AUMKM AaTOMHBIX  OpOuTaneu
yriepoaa. Mexanu3mbl 00pa3oBaHUsI KOBAJIEHTHOW CBsI3U (OOMEHHBIN U JIOHOPHO-
aKUENnTOpHBINM). TuUMNbl NEepeKpbIBaHUS AaTOMHBIX OpOUTane, G- U T-CBS3M.
OpnunapHasi, [BOMHAsE U TpoiHas cBA3b. CrocoObl pa3pbiBa CBs3el B MOJIEKYJaxX
opranuyeckux BemecTB. [loHsiTHE O CBOOOIHOM paaukaie, HykiIeopuie Hu
anexTpodue.

Teopuss crTpoeHust opraHudeckux coenuHenurd A.M. DbytiepoBa wu
COBPEMEHHBIE MPEICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COEAMHEHUH. MOJeKyaspHble U CTPYKTYpHbIE  (OPMYIIBI.
CtpykTypHble (GOpPMYJIBl  pa3IMYHBIX BHJIOB: pa3BEPHyTas, COKpaliéHHas,
ckenetHass. M3omepus. Buabl u3oMepuu: CTpPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3PGEKTh B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUHN (MHIYyKTUBHBIM
Y ME30MEpHBI 3P PEKThI).

[TpencraBienne o kiaccupuKalud oOpraHuyeckux BemecTB. [loHsTHE O
dbynkuuronanpHoM rpymme. ['omonorus. ['omonoruueckue psinbl. Cucremaruyeckast
HOMeHKIatypa opranuueckux coeauHenuii (IUPAC) m TpuBHalbHBIC Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

OcoOeHHOCTH W KJacCHU(pUKAILUs OpraHUYecKux peakiuil. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B OPTaHUYECKON XUMHH.

OKCNEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBPAILCHUMN:
O3HAaKOMJIEHHWE C oOO0pa3liaMM OpraHMYeCKUX BEUIECTB M MaTepHallaMM Ha UX
OCHOBE, ONBITHI MO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IPU HArpeBaHHUU
(nnaBneHue, oOyrJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHHE MOJEIEH MOJIEKYI
OpraHUYeCKUX BEIIECTB.

YraeBoaopoasl.

Ankanpl. ['oMosioruaeckuil psiji ajakaHoB, oOmast hopmysa, HOMEHKIATypa |
M30MEpHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI alKaHOB, Sp°-
rudpuau3anms aTOMHBIX OpOHUTaliel yriepoja, G-cBA3b. DU3MUYECKHUE CBOWCTBA
AJIKaHOB.



XHWMHYECKHE CBOMCTBA aJKAaHOB: pEAKIMU 3aMEILIEHUs, W30MEpHU3alliH,
JNETUAPUPOBAHUS, IUKIN3ALNHI, TUPOJIN3a, KPEKUHra, ropenus. [IpeacraBienne o
MEXaHU3ME PEAKINI PATUKAJIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoze. CriocoObl MoTy4eHus: 1 NPUMEHEHHE aJIKaHOB.

[Muknoankanel. O0mas ¢popmysa, HOMEHKIAaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHHUS M XHMHUYECKUX CBONCTB MaJbIX (LMKJIONPOINAH, LHUKIOOyTaH) U
OOBIUHBIX (IIUKJIONEHTAaH, UKJIOTeKCaH) HUKIoATKaHOB. CrocoObl MOMy4YeHUs: U
MIPUMEHEHUE UKIOATIKAHOB.

Ankenbl. ['oMonorudeckuit psii ajJikeHoB, oO1mIas ¢opMmyrna, HOMEHKIATYpa.
DNEKTPOHHOE U  MPOCTPAHCTBEHHOE CTPOCHHE MOJIGKYI AlKCHOB, SpP’-
ruOpuau3alys aTOMHBIX OpOWTalield yriepoda, 6- U m-cBsi3u. CTpPYKTypHas M
reoMeTpudeckas (muc-TpaHc-) wu3oMmepus. Duznyeckue CBOWCTBA  aJKEHOB.
XVWMHYECKHE CBOMCTBA: PEAKLIUU MPUCOCIWHEHHUS, 3aMEIICHHS B O-TIOJOKEHHUE
Ipyu JABOMHOM CBSI3M, MOJMMEpPHU3aUUM U OKuciieHus. lIpaBuiio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha JABOMHYIO CBs3b. CIIOCOOBI MOMyYEHUS! U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsHKEHHBIEC, U30JMPOBAHHbBIE,
Kymynupoeantvle). OCOOEHHOCTH ANEKTPOHHOIO CTPOCHUS U XUMUYECKUX CBOMCTB
conpsok€HHbIX  nueHoB, 1,2- wu  l4-npucoenunenue.  [lomumepusanus
conpsKEHHBIX JUEHOB. CIIOCOOBI MOJIy4YeHUs U PUMEHEHHUE aJIKaJUEHOB.

Ankunbl. ["'omoniorudeckuil psij alkuHOB, oO1as (popMyia, HOMEHKIATypa U
M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKUHOB, SP-
rudopuau3anms aTOMHBIX opOutaneil yriaepoja. Pu3nuecKue CBOMCTBA AJIKMHOB.
XVWMHUYECKHE  CBOMCTBA:  pEaKkUUMU  IPUCOCIAWHEHHMs,  JAUMEPHU3ALUU U
TPUMEPHU3ALMH, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKMHOB, UMEIOIIUX KOHLIEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peakIMu Ha TPOHMHYIO CBsI3b. CTIOCOOBI MOTyYEHUS
Y IPUMEHEHUE AJKUHOB.

Apomatuyeckue yrieBoaopoisl (apeHsl). ['omosioruueckuili psii apeHoOB,
oOurast popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJIbl OcH30a. DU3NYecKre CBOWCTBA apEHOB. XWUMHUYECKUE
CBOIcTBa O€H301a U €ro TOMOJIOTOB: PEaKLUU 3aMEeIleHUs] B OEH30JIbHOM KOJIbLIE U
YIIEBOAOPOJHOM pajuKalie, PEaklUH NPUCOCTUHEHUS, OKHCIEHHE TOMOJIOIOB
O0enzona. IlpencraBieHre 00 OpPUEHTHPYIONMIEM JACHCTBUM 3aMeCTUTENed B
OCH30JIbHOM KOJBIIE Ha TPUMEpPE AQJIKWIbHBIX paIUKaIOB, KapOOKCUIILHOM,
THIPOKCHIIBHOM, aMHHO- W HUTPOTIPYMIbl, aTOMOB TajsoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOUCTB cTupoda. [lomumepusanus ctuposna. CrocoObl MOTyYeHUs: U
NpUMEHEHUE apOMAaTUYECKUX YTIEBOJIO0POJIOB.

[Ipuponnsiii Ta3. [lomytHeie HedTAHBIE Ta3bl. HeTh u €€ nmpoucxoxacHue.
KameHHbIl yrosib ¥ IpOyKTHI €ro nepepadoTku. CrocoObl nepepaboTKu HeTH:



MEePErOHKa, KPEKWHT (TePMUYECKUN, KATATUTHYCCKUH), PU(POPMHUHT, MHUPOJIU3.
[IponykThl nepepaboTku HEPTH, UX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEX/y Pa3JIMYHBIMU KJacCaMH YIJIEBOJIOPOIOB.

DIIEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJHBIX YTIEBOJIOPOAOB. Peaknuun
3aMEUICHUs] TajoreHa Ha THAPOKCOTPYIIY, HUTPOTPYNIy, LHAHOTPYMIY,
amuHOrpynny. JlelicTBMe Ha TaJOre€HIPOU3BOAHBIE BOJHOIO M CHUPTOBOIO
pactBopa miénoun. B3auMoaelncTBHE NUTAIOTCHAIIKAHOB C MAarHue€M W IIUHKOM.
[TonsTne 0 METaJIIOOPTraHUYECKUX COEAMHEHUSX. Hcnonp3oBanue
TJIOTeHIPOU3BOJIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHHUKE UM TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB M HUX MPEBpalllCHUMN:
n3ydyeHue (PU3MYECKUX CBOMCTB YriIeBOAOPOJOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peakuuii yrieBoJOpOJIOB pa3IMYHBIX KiaccoB (oOecuBedyrBaHUE OpPOMHOM WIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJlus, B3aWMMOJCICTBUE alleTUIIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHapy>KEHHE
yriaepoja M BOJAOPOJa B OPraHMYECKHMX BEIIECTBAX, MOJYYEHUE OTUICHA U
U3YYEHUE €ro CBOWCTB, O3HAKOMJIeHHE ¢ KoJjuleKuusamu «Hepte» u «Yromw», ¢
oOpasllaMu IUIacTMacC, KaydyKOB U PE3MHBI, MOJCIUPOBAHUE MOJIEKYI
YIJIIEBOAOPOIOB U TAIOTEHIIPOM3BOHBIX YTIIEBOJOPOAOB.

Kucnopoaconepxanue opranniecKue coeIMHeHUsI.

[IpenenvHble oaHOAaTOMHBIE cnupThl. CTpoeHue Mojekyna (Ha mpuMmepe
MeTaHola W J3TaHoja). ['omonormueckuid psa, odmwas dopmyna, HIOMEpPHS,
HOMEHKJaTypa #  kiaccuukanus. @Duznyeckue CBOMCTBA  MpPEAeNIbHBIX
OJIHOATOMHBIX CHHUPTOB. BomopoaHbie CBSA3M MEXKIYy MOJIEKyJIaMU CIIHPTOB.
XHUMHUYECKHE CBOWCTBA: pEAKUUM 3aMENICHUs, JAEeTUpaTalud, OKHUCIICHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKUMHU M  HEOPraHMYECKHUMH  KUCJIOTaMHU.
KauectBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. J[eficTBUE 3TaHONIa U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOMy4YeHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (HU3UYECKUX U
XMMHUYECKUX CBOWCTB.

MHoroaToMHbI€ CIUPTHI — STWICHIJIUKOAbL WM TiMIEpUH. Dusnyeckue u
XMMUYECKUE CBOMCTBA: PEAKIMM 3aMEIIEHUs, B3aUMOJICUCTBHE C OPTaHUYECKUMHU
U HEOPraHUYECKUMH KHCJIOTaMH, KAu4E€CTBEHHAs PEaKIUsi Ha MHOTOaTOMHBIC
cupThl. [IpencraBienne o MexaHWU3ME peaKIui HYKJICO(DUILHOTO 3aMEIICHHUS.
JleiictBue Ha opraHu3Mm 4yenoBeka. CrHocoObl TOJNYYEHHS W MNPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHUE MOJEKYJIbl, B3aMMHOE BIUSHHE THAPOKCOTPYNIBI H
O0enzonbHOrO sAnapa. dusznueckue cpoiictBa (peHosa. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (eHona. KauecTBennsie peakuuu Ha (eHosn. TOKCHMYHOCTH (peHona.
CniocoObl ostydeHus ¥ npuMeHnenue penomna. Genonpopmanbaeruanas cMoa.

KapOoHusbHbIE COETMHEHUS — aIbJCTUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHUJILHOW Tpynmbl. ['oMoNornueckue psiibl allbIETUI0OB U KETOHOB, OOIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. DuU3HUECKHUE CBOWCTBA albJECTUIOB U
KETOHOB. XHMMHUYECKHE  CBOMCTBA  albJETMAOB UM  KETOHOB:  pPEaKLIHH
npucoeanHeHns. OKUCIEHNUE allbJIETU0B, KAYECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
Cnoco0bl MoJy4eHUs U MPUMEHEHUE aTbJETUA0B U KETOHOB.

OmHOOCHOBHBIE TIPEACIbHBIE KAPOOHOBBIE KUCIOThI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUcHOT. M3oMepust 1 HOMeHkiatypa. Ousndeckue cCBOMCTBa
OJIHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHUCIOT. BogopoaHbie CBA3M MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XUMUUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTRA,
peakius ATepudUKaAlUUA, PEaKIUH C YyYacTHEM YTIJIIEBOJOPOJIHOIO paauKaa.
Oco0OeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [lOHSTHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooOpasue KapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HEMPENETbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KHUCHOT. [IpemcraBuTenn BBICHINX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBas, MNAJIbLMUTUHOBAsS, OJICUHOBAS, JUHONEBAS,
NUHOIeH08as KUCIOThl. CIocOOBI TOTYYeHHS M MPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Cnoxunbie 3¢upsl. ['oMonoruueckuit psia, obmas (opmyna, uzoMepusi u
HOMeHKJIarypa. Duznueckne M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW U
HIETIOYHOM Cpefe.

Kupsi. Ctpoenue, pu3ndecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KUCIION U 11enoyHo cpene. OCOOEHHOCTH CBOWCTB KUPOB, CONEPKAIINX OCTATKH
HEMPEAEIbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPOJE.

Mpbuta Kak CoOJIM BBICHIMX KapOOHOBBIX KHCIOT, MX MOIOIIEe JEHCTBUE.

OO61as xapakrepuctuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, 11-
U monucaxapuabl). MoHocaxapuiapl: TJIOK03a, (pyKTO3a, rajakro3a, puodo3a,
ne3okcupuoo3a. Gu3nvecKue CBOMCTBA W HaxoXkjaAeHUE B mpupoje. DoTocuHTE3.
XUMHYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYACTUEM CIUPTOBBIX U AJIbJACTUIHON
TPYNI, CIHPTOBOE W MOJIOYHOKHCIOE Opokenue. [IpumeHeHue TIoKOo3bI, €€
3HAYEHHE B KU3HEACATEIBHOCTH Opranusma. Jlucaxapuasl: caxapo3a, MajibTO3a U
nakTo3a. BoccranaBnuBaronye 1 HEBOCCTaHABIMBAKOIIME aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuasl: kpaxmadn,
JIMKOTEH U 1esuitono3a. CTpoeHHE MAaKpOMOJIEKYJl Kpaxmala, T[JIMKOreHa M
ueiutroo3bl.  dPHU3nUecKre CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHUMHUYECKUE
CBOMCTBA Kpaxmayia: THUAPOJIM3, KAYECTBEHHAs PEAKLMS C HOJOM. XHUMHYECKHUE
CBOMCTBa LIEJUTIOJIO3bI: THIIPOJINU3, MOJydyeHHe >PUpoB 1eiUoao3bl. [loHstue o0
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).



OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX [PEBpPALCHUM:
PacTBOPUMOCTb PA3JINYHBIX CIIMPTOB B BOJIE, B3aUMOJACHCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHUE 3TWJIOBOTO CIMPTa B AJBbACTH] HA PACKAICHHOW MEIHOU IPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CIHUPTA JUXPOMATOM KaiHs (BO3MOYKHO MCHOJIb30BaHHUE
BHJIEOMATEPHAIIOB), KAYECTBEHHbIC PEAKIMM Ha aiupleruibl (C THAPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmenu(Il)), peakuus rTiaMIiepuHa €
rugpokcunoM Meau(ll), xumuueckue CBOWMCTBA pacTBOpa YKCYCHOW KHCIIOTBHI,
B3aUMOJIEMCTBHE pacTBOpa IIIOKO3bl ¢ ruapokcunom meau(ll), BzanmopeiicTsue
Kpaxmajia ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTAIBHBIX 3a/1ad 1no temMam «ChupTel U
denomns», «KapdonoBsie kucaoThl. ClioKHbBIE 3QUPBD).

A3oTcoaepxalniue OpraHnyYecKue cCoeIMHeHusl.

AMUHBI — OpraHMYecKue Mpou3BojHbIe ammuaka. Kiaccuukanus aMuHOB:
anu(paTUYEeCKUe M apoOMaTUYECKUE; IEPBUYHbIC, BTOPUYHBIE W TPETUYHBIE.
Crtpoenue MoiieKys, obOmas gopMmyia, U30MepUs, HOMEHKIATypa U (U3UUYECKUE
CBOMCTBa. XMMHUYECKOE CBOMCTBA anM(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHNUE, B3aWMOJCHCTBHE IIEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu ankuIaMMOHMUS.

AHWUIIMH — TpeACTaBUTENb AMHUHOB apomaTudeckoro psnaa. CrpoeHue
aHWIMHA. B3auMHoOe BIMsHUE TPYII aTOMOB B MOJieKyJsie aHWIMHA. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakuuyd Ha aHuiIuH. CrocoObl
MOJIyYeHUs] UM TpUMEHEHue anudaTuyeckux amMuHOB. llonyueHue aHwIMHA U3
HUTPOOEH3071a.

Amunokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE IPEICTABUTENH OL-
AMUHOKHCIIOT:  [VIMIMH, anaHuH. Pu3nyeckue CcBOWCTBA  aMHHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMMHOKUCIOT Kak aM(pOTEpHBIX  OpPraHMYECKUX
COCIMHEHMM, peakuusi TMOJUKOHAEHCAlMU, O0Opa3oBaHUE MENTUIHON CBSI3M.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 M TUIPOJIU3 MENTHU/IOB.

benku kak npuponHeie nonumepsl. [lepBruHas, BTOpUYHAs W TPETHYHAs
CTpyKTypa OenkoB. XHUMHUYECKHE CBOWCTBAa OENKOB: THIPOJIHN3, JEHATyparus,
KaueCTBEHHbIE PEaKIMH Ha OEIIKU.

OKCNEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBPAILCHUMN:
pacTBopeHHre O€NKOB B BOJIE, JeHATypalusi OCJKOB NpH HArpeBaHUU, I[BETHHIE
peakiuu Ha OENKH, pellieHHe HKCIEPUMEHTAIbHBIX 3a7a4 M0 TeMaM
«A30TCOlEpKAIIME  OpPraHUYECKWE  COCIUHEHUSD» U «Pacno3HnaBanue
OPraHUYECKUX COCIUHCHUI.

BbicokoMouieKy IsIpHbIe COeIUHEHNS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
[IOJINMEP, CTPYKTYPHOE 3BEHO, CTEIICHb IMOJIMMEPHU3ALIUN, CPEIHSAS MOJIEKYJIsIpHAs



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHUN —
NOJIMMEPHU3ALMS U TTOJIMKOHAEHCALIHS.

[Tomumepuble wmatepuanbl. IlmactMaccbl  (HMOJUATHIICH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETUIMETAKpUIAT, IOJIUKapOOHATHI,
noJidTUIeHTepeTanar). Y THiIn3aius 1 nepepadoTka miacTuka.

DI1acTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETHUYECKHE Kay4yKH
(6yTaMeHOBBIN, XJIOPOIPEHOBBIN, U30IIPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypaiabHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HA4YECHUS (TeduioH, KeBJap,
AJIEKTPONPOBOIAIIMIE MTOJTUMEPBL, OMOpa3IaraeMble OJUMEPBHI).

OKCIEPUMEHTAIbHBIE METOJIbl M3Y4YEHUS BEIIECTB W HMX MPEBPALLCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MNPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHUE OKCIEPUMEHTABHBIX 3a1ady 1o Teme «Pacno3HaBaHue
IUIACTMAcC U BOJIOKOHY.

Pacuérnrple 3amaun.

HaxoxaeHue MoJiekyasipHOd (OpMyJIbl OpPraHUYECKOTO COEIUHEHUS II0
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOASIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJIIPHOM (OpMyJIbI OPraHUYECKOro COEAMHEHUs Mo Macce (00BEMY)
IPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakuuu W/WIM HUCXOIHBIX BELIECTB, YCTAHOBJIEHHME CTPYKTYPHOU (HOpPMYIIbI
OpraHUYEeCKOr0 BEIIECTBA HA OCHOBE €ro XMMHYECKUX CBOWMCTB WM CIIOCOOOB
MOJIyYeHUs], OIpEAeSIEHUE JO0JM BBbIXOAA MPOAYKTa PEaKUUh OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpEeAMETHBIX CBS3€M ITPU U3yYEHUN OPTaHUYECKON XWMHH B
10 ximacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSATUWA, TaK W MOHSATUW, NPUHATBIX B OTAEJIBHBIX MpPEAMETax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (DakT, runoresa,
TEOpHUsl, 3aKOH, aHalu3, CUHTE3, KiIaccupuKauus, HaOIOACHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJI€Ib, MOJICTTUPOBAHHE.

®usuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperartHoe COCTOSHHE
BEIIECTBa, (PU3MUECKHE BEIWYUHBI, €AMHULIBI HU3MEPEHUs, CKOPOCTh, IHEPIHUs,
Mmacca.

buonorusi: kjieTka, opraHu3M, OJKocHCTeMma, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTDh, aBTOTPO(HBIN U TeTepOTPOdHBII THII MUTAaHUs, OPOKEHUE,



dboToCcHUHTE3, NbIXaHWE, OEJIKW, YTIAEBOABI, JXUPBI, HYKICHHOBBIC KHUCIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hpie HCKOMaeMble, TOIUIHBO.

TexHONOTHS: THINEBbIE MPOIYKThI, OCHOBBI PAlMOHAIBHOTO MHUTAHHUSA,
MOJOIIIHE CPEJICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX I CHHTETUYECKHIX BOJIOKOH.

11 KJIACC

OBIIIAA N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMH.

Nudopmarus o BY3ax r. Camapa u npodeccusix, CBI3aHHBIX C MPEAMETOM
«XUMUD.

Atom. CocTaB aTOMHBIX sigep. XuMu4eckuil aneMeHnt. M3otonsl. CtpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC UMCIA. DHEPreTUUYECKUE YPOBHHU U
noaypoBHU. AToMHbIe opOuTanu. Knaccudukanus XuMUYECKUX JIEMEHTOB (S-, P-,
d-, f-omementer). PacmpeneneHue SJICKTPOHOB IO AaTOMHBIM — OPOHTAJISM.
DOneKTpOHHBIE KOHPUTYpAIIMK aTOMOB AJIEMEHTOB IEPBOr0O—YETBEPTOTO MEPUOOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOH(GUTYpallid HWOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

[lepnognueckuil 3akoH U [leproguyeckas cucTeMa XUMHUYECKHUX DIJIEMEHTOB
JI.N. MenneneeBa. CBA3b NMEPUOIUYECKOrO 3aKOHA U [leproanuecko CHUCTEMBI
XMMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOPUEU CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMU
NPOCTBIX M CIIOXKHBIX BEIIECTB MO TpynnaM W TepuojaM. 3HAUYCHUE
nepuoandeckoro 3akona J[.M. Menneneena.

XuMHUecKass CBSI3b. BHIBl XMMHUYECKOM CBS3M: KOBAJICHTHAs, HWOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIN. JHEPIrUs U JJuHA CBsA3U. [1oJsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpartHeie cBaA3u. BongopoaHas cCBs3b.
MexMOJIEKYIISIPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, ¥ BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYpPbl MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMEpPE COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAuHEeHUsAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeiab, JUTaHAbl. 3HAUYCHHE KOMIUIEKCHBIX COEIUHEHUM.
[ToHnsiTve 0 KOOPAUHALIMOHHOW XUMUH.

BemectBa  MOJEKYJSIpPHOTO W HEMOJICKYJISIPHOTO  CTpOCHMsA.  THIibl
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonstue o nucnepcHbix cucteMax. Mctunnabie pactBopsl. [Ipencrasienue o
KOJUIOMAHBIX pacTBOpax. CmnocoObl BbIPAXEHUS KOHIIEHTPAlMM PAacCTBOPOB:
MaccoBas J0Ji1 BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHIEHTpanus. HacellieHHbIEe 1
HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTtamioruaparst.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHAIbHBIC
HAa3BaHUS OTJEIbHBIX MPEICTABUTEIECH HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XMMUYeCKUX peakiMii B HEOPraHUYECKOW M OPraHUYECKOM
XUMUHU. 3aKOH COXPaHEHHUSl MacChl BEIECTB; 3aKOH COXPAaHEHUSA W MPEBPALLEHUS
SHEPTUU MPU XUMHUYECKUX peakiusaX. TeraoBbie 3PPEKThl XUMHUUECKUX PEAKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XUMHUYECKOHN peakinu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB.
I'omoreHnHsle ¥ reTeporeHHble peakiuuu. Karanus u kataam3aTopsl.

OOpatumMbie U HEOOpaTHUMbIE peakIni. XuMUyeckoe paBHoBecue. KoHncranra
XUMHYECKOTO paBHOBeCUsA. DAKTOPBI, BIHSIOMIAE HA MOJIOKEHHE XHUMUYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, AABJIECHNUE U KOHLIEHTPALIMU BELIECTB, YYACTBYIOIIHUX B
peakuuu. [Tpunnun Jle laTtense.

Onextponutuyeckass gucconuarnusi. CuibHbIE W CJIa0ble AJIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpelna BOIHBIX PAacTBOPOB: KHUCJIOTHAsl, HEWTpasbHasl,
mienovyHas. Bomopoansiii mokazatens (pH) pactBopa. I'maponus coneit. Peakuuu
MOHHOI0 OOMEHa.

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIICHUS.
Okucnurens M BOCCTaHOBUTENb. [Ipomeccsl OKUCIEHUS W BOCCTAHOBIICHHS.
Baxkneiiime OKMCIUTENIM W BOCCTAHOBHUTENIH. MeETOJ 53JIEKTPOHHOTO OaliaHca.
DIEeKTpOoJIN3 pacTBOPOB U PACILJIaBOB BEILECTB.

OKCIIEpUMEHTANIBHBIE METOJABl M3Y4YEHUs BEIIECTB W HUX MPEBPALLCHUMN:
pa3IOKEHHE TNEPOKCHIA BOJOPOAA B TMPUCYTCTBUM KaTaau3aropa, MOJEIU
KPUCTAJUIMYECKUX PEIETOK, MPOBEACHUE PEAKIIUN HOHHOTO 0OMEHa, ONpeAeIICHUE
Cpeabl PacTBOPOB C MOMOUIBIO HWHAUKATOPOB, M3YUYEHUE BIMAHUSA PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOW PpEAKIMH U TMOJOXKEHUE XUMHUYECKOIrO
PaBHOBECHSI.

Heopranuuyeckast XuMusl.

[lonoxxenne HemetrasmioB B Ilepuonnueckonl  cucTeEME  XHUMHYECKHX
anemeHToB J[.M. MeHneneeBa 1 0COOCHHOCTH CTPOCHUS MX aTOMOB. DHU3NYECKUE
CBOMCTBAa HEMETAJJIOB. AJUTOTPOIUS HEMETAIIOB (HA MPUMEpPE KUCIOPOAA, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonydyenue, ¢uzmdyeckue M XUMHUYECKHE CBOMCTBA: PEAKIMH C
METaZIlaMA W HEMETaJUIaMH, BOCCTAHOBHUTEIIbHBIE CBOMCTBA. [ 'Mapupbl.
TonavMBHBIE SIIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, cCocoObl MONMydeHHs], (PU3NUECKUe M
XUMHYECKUE CBOWCTBA. | amoreHoBoAopoAbl. BaxHele KUCIOpOACOAEpKaIINe
COeIMHEHHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOTYYEHUS
rajgoreHoB. [[pumeHeHune ragoreHoB U NX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIIUICHHBIE CHOCOOBI TOTYYEHUS
kuciopona. dusnyeckue U XUMHUYECKHE CBOMCTBA U NMPUMEHEHHE KUCIOpOAa U
030Ha. OKCUbI U TIEPOKCHUIBI.

Cepa. Haxoxaenue B mpupoje, CHOCOOBI MONMy4deHus, (Qusnyeckue u
xumudeckue cBoictBa. CepoBogopona, cyiabhuasl. Oxcun cepsi(IV), oxcua
cepri(VI). CepHucrtas u cepHas KUCIOTBI U UX coidu. OCOOEHHOCTH CBOWCTB
CEepHOU KUCIIOTHI. [[prMeHeHne ceppl U €€ COCTUHEHN.

A3zor. HaxoxneHnue B mpupone, CHOcoObl TOJy4EeHHs, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA. AMMMAK, HUTPUbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCJOTHI U X coiu. OCOOEHHOCTH CBOMCTB a30THOUM KUCIOTHI. [IpuMeHnenue azora
Y €ro COeIMHEHMI. A30THBIE yI00pEHHS.

®ocop. Haxoxnenue B mpupojae, CrnocoObl MOMydeHUs, (QU3NYECKHE U
xuMuueckue cpoiictBa. Dochunasr u dochun. Oxcunbl dochopa, dhochopHas
kuciora u e€ conu. I[lpumenenue ¢ochopa m ero coeauHenuit. PochopHbie
yI00peHus.

VYrinepon, HaxoxJaeHHWe B TNpUPOJE. AIJIOTPONHBIE  MOIUDUKAIUY.
du3nyeckue M XHUMHYECKHUE CBOMCTBA TMPOCTHIX BEMIECTB, 0Opa30BaHHBIX
yriepogom. Oxcup yrinepoaa(ll), oxcun yrnepona(IV), yronbHas kuciota U e€
CoJId. AKTHUBUPOBAHHBIA yTOJb, aacopouus. dysmiepeHsl, rpadeH, yriepoHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEHIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COCIMHEHU.

Kpemunii. Haxoxnenne B mpUpoae, CHOCOOBI MOMy4YeHHUs, (PU3NYECKHE U
xumuyeckue cpoiictBa. Oxcun kpemHus(IV), KpemHHEBas KUCIOTa, CHUIUKATBHI.
[IpumeneHnue kpeMHus U ero coeanHeHnil. CTeKs0, ero nojy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamwioB B Ilepuoandeckon cUCTEME XUMHUUYECKUX DJIIEMEHTOB.
OCO0OEHHOCTH CTPOEHHS DJEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OO1iue
¢usnueckue cBoicTBa MeTawioB. IIpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CmutaBel METAIIIOB.

DNEKTPOXUMHUYCCKUN psAl  HampspkeHud MetaimioB.  OOmme  cmocoObl

MOTYYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHsl, NAPOMETAIUTYPIus,
anekTpoMmetasuryprusi. Ilonarue o koppo3uu MetaysioB. CrnocoObl 3alIUTbhl OT
KOPPO3UH.

OO6mast xapakrepuctuka MetamioB |A-rpynmer [lepuogmdeckoit cucTemsl
XUMHUYECKUX dJieMeHToB. Harpuit u kanmuit: mnomydyenue, Qusudeckue WU
XUMHYECKHE CBOMCTBA, IPUMEHEHHE IPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mast xapakrepuctuka metawioB |IA-rpynmer [lepuoandeckoil cuCTEMBbI
XUMUYECKUX DJEMEHTOB. MarHuii W KajdblUi: TMOJydyeHHe, (Qu3ndeckue Hu
XUMHYECKUE CBOWCTBA, INPHUMEHEHHWE IMPOCThIX BEIIECTB M HUX COCIUHEHMHI.
XKécTtrocTb BOABI U CTIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHWI: TTOy4YeHue, Pu3ndeckue 1 XMMUIECKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIlleCTBA M €ro coequHeHuH. AM@OTepHbIE CBONCTBAa OKCHIa U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUA.

OOmasi  xapakTepuCTHKa MeETaIOB MoOouHbiX noarpymnn  (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCUabl U
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl U aAuxpomatbl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

@u3nuecKkue W XHUMHYECKHE CBOWCTBA MapraHila WU €ro COCIUHEHUH.
Baxueiimue coegunenuss wapranna(ll), wmapranuna(IV), wapranuna(VI) wu
mapranua(VII). Ilepmanranat kanus, €ro OKUCIUTEIbHbIE CBONCTBA.

dusnyecKkue U XMMUYECKHE CBOMCTBA jKejie3a M ero coequHeHuil. OKCUbI,
rugpokcuansl u conu xxene3a(ll) u xenesza(Ill). IlonydeHue u npuMeHeHHE Kele3a
U €0 CIUIABOB.

du3nyecKkre U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHuid. [lonyuenue n
NPUMEHEHHUE MEU U €€ COCTMHEHUM.

[Muuk: momydyeHue, (pU3MYECKHE M XUMHYECKHME CBOWCTBA. AMpOTEepHbIE
CBOMCTBA OKCHJIa ¥ TUIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
MHKA U €r0 COEUHEHHUI.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB WU UX MPEBPAILICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, (docdopa, keiaeza, MarHus B
KUCJIOpOJAE, HU3Y4YeHUE KOJUIeKIMH «MeTamuibl W CIUIaBb», B3aUMOJICHCTBUE
IIEJIOYHBIX U HIEJIOYHO3EMEIBHBIX METAVIOB C BOJOW (BO3MOXXHO HMCIOJIb30BAaHUE
BUIEOMATEPUATIOB), B3aUMOJICMCTBUE IIMHKA M KEJe3a C PacTBOpPaMU KHUCIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTAaHMYECKUE aHWOHBI, KATUOH BOJIOPOJia
W KaTUOHBI METAJIJIOB, B3aUMOJICUCTBUE THUIPOKCHUJIOB AJTIOMHHHUSI U I[MHKA C
pacTBOpaMM KHUCIIOT U IIEJI0YeH, pelIeHue IKCIEPUMEHTANIbHBIX 3a7a4 M0 TeMaMm
«l"anmorennly, «Cepa u e€ coenuHeHUs», «A30T U Pochop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYII, «MeTalibl MOOOYHBIX TOATPYTII.

XuMHUS U )KU3Hb.

Ponp xumum B o0ecrieueHnr yCTOMYMBOTO pa3BUTUS deloBeuecTBa. [loHsaTHe
O Hay4YHBIX METOJaX TO3HAHMS U METOAOJOTMM HAYYHOTO HCCIIEIOBaHMUS.
HayuHnble npuHIMIBI OpraHu3aliid XUMUYECKOT0 TPOU3BoIcTBA. [[poMbIIIeHHBIE
CIOCOOBI MOTYYCHHS] BaKHEUIIMX BEIIECTB (HA MpUMeEpe MPOU3BOJICTBA aMMHUaKa,
CEepPHOU KHUCJIOTHI, MeTaHoa). [IpomMbIlIeHHBIE CIOCOOBI MOMYyUYECHUS METAIUIOB U
CIJIaBOB. XMMHUUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpelbl U €ro MOCIEACTBHUS.
Ponb xumMuu B 00ecrieueHr IHEPTETUUECKON OE30ITaCHOCTH.

Xumuss W 340pOoBbe 4enoBeka. JlekapcTBeHHble cpenctBa. lIpaBuia
HCIIOJb30BaHUA JIEKAPCTBEHHBIX MpenapaTtoB. Pojib XuMuu B pa3BUTUH MEAUIUHEI.



XvMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
oOecrieuyeHn MUIIEBOI 0€30MMacHOCTH.

Kocmernueckue u mapgromepusie cpenactBa. boitoBas xumus. [lpaBuia
0€30MacHOr0 MCMOJB30BAaHUS MPEMapaToB OBITOBOM XWMHUU B TOBCEIHEBHOU
KU3HU.

XuUMHSI B CTPOUTEIHCTBE: BAKHEWILIME CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XUMHS B CEIIBCKOM XO03siicTBe. OpraHMYecKrue U MUHEpaIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KEpamHKa.
Marepuaiel 1 31eKTpoHUKU. HanoTexHomorum.

Pacuérnrble 3amaun.

Pacuérbl: mMacchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEaKIMU BELIECTB,
macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKIMU, €CIH OJHO W3
BEIIECTB MMEET IpPUMECH, Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IMPOIYKTa
peakuuM, €ClIM OJHO W3 BEIIECTB JaHO B BHJIE pacTBOpa C OIPEACIEHHON
MAacCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM M MOJSPHOU
KOHLIGHTpalluu BEILECTBA B pAcTBOPE, MOJIM BbIXOJA MPOJIYKTa pPEakUuud OT
TEOPETUYECKHA BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpW  HM3yYeHUH OOmed u
HEOpPraHn4ecKo XuMuM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
o0IIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHSITHH, MPUHATHIX B OTJEIBHBIX
IPEeIMETAaX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MOHATHS: SBJICHUE, HAyYHBIH (hakT, runoresa,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KJIACCHU(PUKALHUS, MEPUOJAUYHOCTh, HAOIIOJCHHE,
MU3MEPEHNE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHUP, MAKpPOMHUP, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, MOH, U30TONBI, PATHOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHb,
BEIIECTBO, TeJO, O0BEM, arperaTHOE COCTOSHUE BELIECTBa, WJCATbHBIN Ta3,
(du3nuecKue BEeIUYUHbI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPTHsI, Macca.

buonorusi: kierka, opraHusm, 3KocucTeMa, ouocdepa, MeTaboIU3M, MaKpoO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBObl, HyKICMHOBBIE KUCIOThI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MTOTOK 3HEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypcHl.

TexHonorus: XUMHUYECKasl MPOMBIIUIEHHOCTh, METAJUTyprusi, CTPOUTEIbHBIC
MaTrepHuabl, CEIbCKOX03IUCTBEHHOE TPOU3BOICTBO, MUIEBAsI POMBIILJIEHHOCTD,
(papmaiieBTUYECKasI MPOMBIILIEHHOCTh, MPOU3BOJCTBO KOCMETHUECKUX



mnpemnaparoB, IMPOU3BOJACTBO KOHCTPYKIHOHHBIX MATCPpHUAIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NPOI'PAMMBI 11O
XUMHUHN HA YIJYBJIEHHOM YPOBHE CPEJIHEI'O OBHLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMeTra «XUMHUsS» Ha YPOBHE CPEOHETO
oOmero oOpa3oBaHHs BBIACIECHBl CIEAYIOMIME COCTABJISIOIIME: OCO3HAHUE
OOyYaloIMUMUCA POCCUHCKOM TpakIaHCKOW UJECHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOOMPEICIICHUIO; HATMYNE MOTUBALUU K
0Oy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYarolUXCSi PYKOBOJICTBOBATHCS
NPUHATBIMK B OOIIECTBE TMpaBUJIaMU M HOPMaMH TIOBEJACHUS;, HaIU4yue
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTH LIEJIM U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ydbTaThl OCBOCHHS TMpeaMera «XHMUS» OTpa)karoT
c(OpPMHUPOBAHHOCTh OTBITa I[TO3HABATEIILBHOW W MPAKTUYECKON JEeSTEIHHOCTU
oOy4Jaronuxcs B MpoIecce peanu3aii 00pa3oBaTeIbHON JESTEIbHOCTH.

JInyHOCTHBIE pe3yibTaThl OCBOCHUSI TpeAMeTa «XHUMUS»  OTpaxkaroT
c(hOPMHUPOBAHHOCTH OIBITA TMO3HABATEIILHOM U TMPAKTUYECKOW JE€ATCIIHbHOCTH
0o0yyJaromuxcsi B MpoLecCe peann3aiu 00pa3oBaTeIbHON NIEITEILHOCTH, B TOM
YuUCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS:

OCO3HAHMS 00YYaIOMUMHUCA CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00513aHHOCTEH,
YBKEHUS K 3aKOHY U TIPABOMOPSIIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMAaX M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIBHOCTH TMPH CO3AaHUU
y4eOHBIX MPOEKTOB, PEIIEHWU YYEOHBIX M IMO3HABATENIbHBIX 3aJ1ay, BBIIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHUBBI, HAaMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHAIU3E PA3TMYHBIX BHIOB YU€OHOU NEATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIICHUSI K MCTOPUYECKOMY UM HAYYHOMY HACIIEIUIO
OTCUYECTBECHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOpPYECTBA B 0O0JACTH TEOPUM W MPAKTHUUECKOTO
NPUIOKEHUS XHWMHHM, OCO3HAHUSI TOTO, UYTO JIaHHbICE HAyKH €CTh pe3yJbTar
JUIMTENbHBIX ~ HAOJIOACHUN, KPOIMOTIUBBIX  HIKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPy/ia YYEHBIX U IPAKTUKOB;



UHTEpeca W TO3HABATEIbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEAYIOIIEM
aHanu3e UHPOPMAILUU O MEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallWH, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
U MPUHUMATHh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE U TOCTYNKH CBOUX TOBApHUILEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUM
MOCTYIIKOB;

4) popMupOBaHUSI KYJIBTYPHI 3/10POBbSI:

NOHMMAaHUsI LEHHOCTEH 30poBOro M 0Oe30MacHoro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILEHUS K COOCTBEHHOMY (U3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHHsl C BelleCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJAOBOM JEATEIBHOCTH;

NOHMMAaHUSA [EHHOCTH TPAaBWJI WHANBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€3011acCHOT0 MOBEJCHMSI B CUTYALIUAX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (YyHOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeSTEeIbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPUYECKOW U JIPYTUX  BUJAX
JesITeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH MPAKTHYECKUX 3aaad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETo Kjacca, IIKOJbI);

MHTEpeca K MPAaKTHUYECKOMY M3YYCHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YuClie Ha OCHOBE MPUMEHEHUS MMPEIMETHBIX 3HAaHUN IO XUMUH;

YBOXEHUS K TPYIy, JIOASIM TpyJAa U pe3yjbTaTaM TPYAOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYAILHON TPACKTOPUHU
oOpaszoBaHus, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBa;

6) IK0I0THYECKOT0 BOCTIHTAHMS:

IKOJIOTUYECKH 1EIeCO00Pa3HOT0 OTHOMICHUS K MPUPOAE KaK UCTOUYHUKY
CYILIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMAaHUs TJIOOAIBHOIO XapakTepa KOJOTUYECKUX MPOOJeM, BIUSHUS
AKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIUATILHOM Cpeibl;



OCO3HAHHUS HEOOXOJUMOCTH HWCIIOJIb30BAHUS JOCTIDKCHHM XUMUU IS
peLIEeHNs BOIPOCOB PAllMOHAIIBHOTO MPUPOAOTIOIb30BaHNS;

AKTUBHOTO HENPUATHS JACUCTBUW, MPUHOCSIIIMX BpEI  OKPYKAIOLIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATH HEOJIATOMPUSATHBIE SKOJIOTMYECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX IEUCTBUH U MIPEAOTBPAIIATH UX;

HaJM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEJIIbHONM, KOMMYHUKATHUBHOW W COLHAAIBHOMN
MPaKTUKE, CIOCOOHOCTH ¥ YMEHUS aKTHUBHO TMPOTHBOCTOATH HICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 TMO3HAHUSI:

MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO DPa3BUTHSA
HayKH ¥ OOIIECTBEHHON NPAKTUKU;

MOHMMAaHUSl CcHeNU(PUKU XUMUKM KaK HayKH, OCO3HaHMS €€ poJlid B
(GbOopMHUpPOBAHUK PALNUOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IEJI0CTHOTO
IPEICTaBICHUS 00 OKpY>KAIoIIeM MHUpE KaK O €IMHCTBE MPUPOABI U YeIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHUH MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0OCO0OM 3HAYUMOCTHM XUMHUHU JUIsI COBPEMEHHOM
UMBWIN3aLUA: B €€ TyMaHUCTHYECKONW HANpaBIEHHOCTH M BaXXHOW pOJU B
CO3/JaHUM HOBOW 0a3bl MAaTEpUAIBHOM KYJBTYPhl, B PEIICHUU TJI00ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUILIEBOM M IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIIEUEHUN
YCIIOBUM YCHENIHOTO TPYJla U IKOJOTHYECKH KOMMDOPTHON KU3HU KaXKJIOTO WICHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METO/JO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JIJISl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MIPOUCXO/ISIIINX B HEM U3MEHEHHM, YMEHHUSI JIeJIaTh 00OCHOBAHHBIC 3aKTIOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIOIUXCSA JAHHBIX C IEJIbI0 TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XWMHMUYECKWE 3HAHUS IS
perieHus MpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K MO3HAHUIO, UCCIIEA0BATEIIBCKON IESITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO W
caM000pa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWM TIO XHMHH B
COOTBETCTBUH C )KM3HCHHBIMH TTOTPEOHOCTIAMU;

MHTEpeca K OCOOCHHOCTAM Tpy/Aa B paznuyHbIX chepax nmpodeccruoHambHOMI
NEATEIIBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAMMBbI IO XMMHUHM Ha YPOBHE
CpenHero o01ero oopa3oBaHus BKIKOYAIOT:

3HaUUMble  JUIi  (OPMHPOBAHUS  MHPOBO33PEHHS  OOyHaronIuXcs
MEXAUCIUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIeHAYYHbIE MOHATHUSA, OTPaXKaIoIIne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIU(GUKY METOAOB ITO3HAHWS,
HCTIOJBb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO, YHEPIUs, SBJICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEIOBAHNE, HAOIIOCHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCalbHbIe Y4eOHbIC NIeCTBUs (TO3HABATEIbHBIE, KOMMYHHKATHBHBIC,

PEryJISTUBHBIE), o0ecreynBaoIne (dbopmupoBaHue (yHKIMOHATBHOM
TPaMOTHOCTH M COIIMATIEHON KOMITETEHITH 00YJaroIINXCS;
CHIOCOOHOCTb oOyyaromuxcst UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4cOHBIC
JNEUCTBHUS B ITO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH UM  PETYISTUBHBIMHU
JICUCTBHUSIMU.

Ilo3naBaTenbHbIe YHUBEPCAJIbHbBIE YUeOHbIE /1eiicTBUS

1) 6a3oBbIe JJOrHYecKUe JeHCTBHUS:

CaMOCTOATENbHO  (OPMYJIHPOBATh W aKTyalIH3UpoBaTh  MpoOseMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpENEeNATh LENMu JeATeIbHOCTH, 3a/iaBasi MapaMeTpbl M KPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YyJIbTAThI IEITSILHOCTH C MIOCTABJICHHBIMH TICIISIMH;

WCITOJIB30BaTh TMPH OCBOCHHWM 3HAHWN TPUEMBI JIOTHYECKOTO MBIIIJICHUS:
BBIJICNIATh XapaKTepHbIE MPU3HAKW TOHSITHM W YCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIONINE TTOHATHUS I OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUI;

BBEIOMpPATh OCHOBAaHHUS W KPUTEPHHM JUIA KIAaCCU(PUKAIMK BEIIECCTB U
XAMUYECKUX PEAKIUM;

yCTaHABIMBATh TMPUYMHHO-CICICTBEHHBIE CBSI3M MEXKIAY HM3Y9aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE paCCyXJIeHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pPacCMaTpPUBACMBIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh B MPOIECCE MO3HAHMS HCIIONh3YEeMbIE€ B XMMHUH CHUMBOJUYECKUC
(3HAKOBBIC) MOJIEININ, TPEOOPA30BLIBATH MOICIIbHBIC TIPEICTABICHUS] — XUMUYECKHM
3HAaK (CMMBOJ) 3JIEMEHTa, XUMUYecKas (popmylia, ypaBHEHUE XUMUYECKOM



peakuuu — MpU pelIeHUH Y4YeOHBIX TO3HABATENbHBIX M MPAKTHYECKUX 3ajad,
IPUMEHSTh Ha3BaHHbIE MOJICIIbHBIC TPE/ICTABIICHUS ISl BBISIBJICHUS XapaKTePHBIX
MPU3HAKOB M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IEHCTBHUS:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKUX
peakuuii;

dbopMynupoBaTh LEIH U 33/1a4U UCCIICOBAHUSA, UCIIOJIB30BaTh MTOCTABIICHHBIC
U CaMOCTOATEIbHO CQOPMYIHPOBAHHBIE BONPOCHI B KAue€CTBE WHCTPYMEHTA
MO3HAHUSA W OCHOBBI M1 (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHMPOBAaHUS W TMPOBEJEHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOJOM
MpoIIecca, CaMOCTOSITENBHO IPOTHO3HPOBATH €ro pe3yibTaT, (OpMYIUpOBaTh
00001IEHHS U BBIBObI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3YJIbTATOB HCCIIEA0BaHNUS,
COCTaBJISATh 0OOCHOBaHHBIN OTYET O MPOAETaHHON padoTeE;

OpuOOpeTaTh ONBIT YYEHHYECKOW HCCIEAOBATENbCKOM U  IPOEKTHOU
JESATENbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIbHOMY
IOUCKY METOJIOB pELIEHUS NPAKTUUECKUX 3aJad, MPUMEHEHUIO pa3InYHbIX
METOJI0B ITO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPUEHTHPOBAThCSI B PA3IMYHbIX MCTOYHMKAX HHQOpMaluu (HAy4HO-
MOMyJisipHasi JIUTepaTypa XHUMHYECKOrO COJEpXkKaHUs, CIPAaBOYHbIE MOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUAOB U (HopM
HpeICTaBICHHUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HENPOTHBOPEYHBOCTb;

(GbOopMyIMpPOBATH 3alpPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU MOUCKE U
orOope wuH(pOpMaIMK, HEOOXOAMMOW JJii BBINOJHEHUS Y4YeOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIHOJB30BaHUS HWH(OPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  TIpelncTaBICHUS
uHpopmaruu (cxembl, rpadyKy, TMarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAyYHbIM $3BIK B KauecTBE CpeIACTBa IMpu pabore ¢
XUMUYECKON uH(MOpMaIMell: MPUMEHATh MEXIpeaMeTHble (pu3nueckue Hu
MaTeMaTUYECKHE) 3HAKKU U CUMBOJIBI, OPMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIUYCCKUC CPCACTBA HAT'TLAAHOCTH.

KoMMmyHHMKaTHBHBIE YHHBepCcaIbHbIe yueOHbIe 1eliCTBUS:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHUH, BBICKA3bIBATh UICH, Q)OpMYHHpOBaTL CBOMH IIPCIJIOKCHHA
OTHOCHUTCIIbHO BBITIOJIHCHHA HpCI[HO)I(CHHOﬁ 3aJa4u,

BBICTYIIaTh C MPE3EHTALUEN pe3yJbTaTOB I103HABATEIbHOU JESITEIbHOCTH,
HOJyYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMM TP BBIITOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUYECKOW PpabOThl MO HCCIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, pean3alliid Y4eOHOTO MPOeKTa, U (GOPMYIUPOBATH BHIBOIBI
O pe3yjibTaTaM MNPOBEAEHHBIX HCCIECJOBAHMNA MYTEM COIJIACOBAHUS IMO3ULUN B
X0J1€ 00CyX/1eHNsI 1 OOMEHa MHEHUSMHU.

PeryasiTuBHbIC yHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

CaMOCTOATEIIBHO IIJIAHUPOBATh U OCYILECTBIATH CBOI II03HABATEIbHYIO
NEeATENbHOCTh, OmIpenesas €€ Lelu W 3aJadd, KOHTPOJIMPOBAaTH U IO MEpE
HEOOXOJAMMOCTH KOPPEKTUPOBATH MPEAJIAraéMblii  ajaroOpuT™M JEHCTBUA TIpH
BBIMIOJJHEHUHM YYE€OHBIX W HCCIENOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIA CMOCOO MX peHleHHs C YYETOM IMOIY4YEHHMsS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILIECTBJISITh CAMOKOHTPOJb JESTEIbHOCTH Ha OCHOBE CaMOaHalihu3a |
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBbI 10 XUMHH Ha YTIIyOJIEHHOM
YpOBHE Ha YpPOBHE CpeIHEro OO0IIero oOpa3oBaHMs BKIIOYAIOT CIEHH(PUYSCKUE
JUTsl yd4eOHOTo npeameTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUM
10 OCBOCHUIO, MHTEPIIPETALMU U MPEeoOpa30BAHUIO0 3HAHUMN, BUJIBI JCSITEILHOCTH
MO TIOJYYEHUI0 HOBOT'O 3HAHUS M MPUMEHEHHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX
CUTYyallUsX, a TAK)KE B PEaJIbHbIX KU3HEHHBIX CUTYallUsX, CB3aHHBIX C XuMueu. B
nporpaMme IO XWMHHM TMPEIMETHbIE pe3yJbTaThl MNPEACTaBIEHbI IO Trojam
W3y4CHUS.

10 KJIACC

[IpeameTHble  pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSD)
OTpaXaroT:

c(OpPMHUPOBAHHOCTh MPEJICTABICHUN: O MECTE M 3HAYEHUU OPTraHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHUU YCTOMYMBOIO
pPa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM 3KOJIOTUYECKOM, YHEPTreTHUECKON U



MUIIEBONH O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3AHUU HOBBIX MaTepUasOB,
HOBBIX MCTOYHUKOB HHEPTUH, B oOecrieueHun palMOHAIBHOTO
IPUPOAOIIOIH30BaHUSA, B (POPMHUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYphl
YeJIOBeKa, a TaKXKe DJKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJE;

BJIAJCHUE  CHUCTEMOM  XMMHUYECKMX  3HAHMM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIAralIINEe MOHATHSI — XUMUYECKUI 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
obojiouka aroma, S-, P-, d-aromHBIC OpOWTAa M, OCHOBHOE W BO30YKIEHHOE
COCTOSIHMSI aToma, THOpUIu3alMs aTOMHBIX OpOWTalel, HOH, MOJIeKyJa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIEHUS, XUMUYECKasA CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJIIPHBIM O0OBEM, YTIEPOIHBIN CKeJeT, (DyHKIIMOHAbHAS
rpynmna, pajaudkall, CTPYKTYpHble (QopMynbl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHBIE), M30MEpHs CTPYKTypHas W MPOCTPAHCTBEHHas (reomMeTpuueckas,
ONTHYECKas), H30MEpbl, TOMOJIOTMYECKUN psJ, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJ- M a30TCOJIepKAIlNe OPraHMYECKHE COEIMHEHUS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3akoH JI. M. MenzaeneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpallieHUs] DHEPrUU TMPU XUMHUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XMMHUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAUIUE B OCHOBE
MOHWMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XMMHUUYECKHUX SIBJICHUM; MPEICTABIICHUS
0 MEXaHM3MaX XUMHUYECKUX pEeaKUui, TEPMOJAMHAMUYECKUX U KHHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHMs], O B3aUMHOM BJIUSHUHM aTOMOB U TPYIIT aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHBIN 3 dekTsl, opuentanTsl [ u Il pona);
(haKTOJIOTMYECKHE CBEJCHHMS O CBOMCTBAX, COCTaBe, MOJYYEHUH U O€30MaCHOM
WCIIOJIb30BaHUM BAXKHEHMIIMX OPraHMYeCKHUX BEIIECTB B OBITY U MPAKTUUYECKOU
NESTEIPHOCTH  YEJIOBEKAa, OOMIMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
IPOU3BOJICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOIIA, TIepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIC MPU3HAKU TOHSITHH,
yCTaHABJIMBATh UX B3aMMOCBSA3b, MCIOJb30BATh COOTBETCTBYIOUIUE MOHSITHS MpHU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAaHUYECKUX COCIMHCHUN;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCIT0JIb30BaTh XUMUYECKYI0O CUMBOJIMKY AJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OPTaHUIECKUX
BELIECTB;

COCTaBJISAITh YPAaBHEHHSI XMMHUYECKHX PEAKIMi M PaCKPhIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OanaHca 3TUX peakUud, peakuuid HOHHOro oOMeHa NyTEéM
COCTABJICHHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH;



W3TOTABIMBATH MOJEIN MOJICKYJI OPTaHWYECKUX BEIIECTB ISl WILTIOCTPAIuU
UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHU: yCTaHABIMBATh MPUHAJICKHOCTh WU3YYCHHBIX
OPTaHWYECKUX BEMIECTB 10 HMX COCTaBy W CTPOCHHIO K OMNpeAeIEHHOMY
KJIAcCy/Tpynne COeAUHEHUM, JaBaTb UM Ha3BaHUS IO CHCTEMaTHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS JJI OTAEIBHBIX
IpeCcTaBUTENIed OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJYOJ, IIIHIIEPUH,
STUJICHTIUKOIb, (EeHON, (OpMaTbIETHA, aleTalbIerua, areTOH, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KUCJIOTa, CTEApPUHOBAsI, OJICMHOBAS, MAJIbMATHHOBASI KUCJIOTHI,
[VIMIMH, aJaHuH, MalbTo3a, (PPyKTO3a, aHWUJIUH, NUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

cOPMHPOBAHHOCTh YMEHHUS OMNPEACIATh BHJ XHUMHYECKOW CBS3U B
OPTaHUYECKUX COCAMHCHHMSIX (KOBAJICHTHAS W HWOHHAsA CBS3b, O- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

chOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATHh TOJIOXKEHHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

cOPMHPOBAHHOCT, ~ yYMEHHMH  XapaKTepuU30BaTh  COCTaB, CTPOCHHE,
du3nueckue M XMMUYECKHE CBOMCTBA THUIHYHBIX MPEJCTABUTEICH pa3IMUHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, AJIKAJIMCHOB,
QIKWHOB, apOMAaTUYECKHX YTJIEBOJOPOJOB, CIHMPTOB, aibJCTHUIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX W CJIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUN 1
aMUHOB, AMHUHOKHCIIOT, OEJIKOB, yTJEBOJOB (MOHO-, JHW- U TMOJUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKIYy HUMH  YpPaBHEHUSIMH
COOTBETCTBYIOIIUX XHUMHYECKUX PpEAKIM C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHPOBAHHOCTh, YMEHHUS TOATBEPXKIATh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHWYECKUX COSAMHEHUN OT
KPaTHOCTH M THUIA KOBAJICHTHOU CBSI3U (G- U T-CBSI3U), B3AMMHOTO BJIMSHUS aTOMOB
Y TPYMI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (HeTh, NOPUPOIHBIA Ta3, YroJjib), CIOCOOBI €ro MepepadoTKU W
IPAKTUICCKOE TIPUMECHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh BIIQJICHUS CHCTEMOW 3HAHWUW O E€CTECTBEHHO-HAYYHBIX
METO/JaX TO3HAHUS — HAOIIOJACHUH, U3MEPEHUH, MOJICIUPOBAHUH, IKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS IPUMEHSTh OCHOBHBIE orepanuu
MBICIIUTEIILHON JESTENbHOCTH — aHAJW3 M CUHTE3, CpaBHEHUE, 0000IIeHHE,



CHUCTEMAaTHU3ALINIO, BBIABICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — JUISl U3YUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TIPEACTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB ISt
0oJiee OCO3HAHHOTO IMOHUMAHHUS CYUIHOCTHM MAaTEpHAIbHOTO €IUHCTBA MHUDA,
UCIIOJIb30BaTh CHUCTEMHbIC 3HAHUS MO OPraHUYECKONM XUMHUHU ISl OOBSICHEHHS U
POTHO3UPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHM: TMPOBOAUTH PACUYETBl TIO0 XHUMHYECKUM
dbopMmynamM U ypaBHEHHUSM XUMUYECKUX PEAKIIUN C HUCIIOIh30BAHUEM (PU3MUECKHUX
BEeIUYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHUIYIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XUMHUYECKUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHus, MJIOTHOCTU Ia3000pa3HbIX BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHII: TPOrHO3UPOBATH, AHAJIM3UPOBATh U OLIEHUBATH
C TMO3ULIMHA  HKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBUSL  OBITOBOM U
IIPOU3BOJICTBEHHOM JICSITENIBHOCTA YEJOBEKa, CBS3aHHOM C  TMepepaboTKoi
BEIIIECTB, UCMOJIb30BATh MOJYYEHHbIC 3HAHUS JIJIsl IPUHATHS TPAMOTHBIX PEIICHUM
po0JieM B CUTYyaIlUsX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IJIAHUPOBATh M TPOBOJIUTH
XUMUYECKUN DKCMEPUMEHT (MOJydYeHHE W H3YYECHHE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBbIE PEAKLIHUHU YIJIEBOJAOPOJAOB pA3IMYHBIX KIIACCOB H
KHCIIOPOJCOIECPKAIIMX OpPraHMYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3aa4 MO PACIO3HABAHUIO OPraHMYECKUX BEUIECTB) C COOJIOJECHUEM IpaBUII
O6e3omacHOro oOpalieHusi ¢ BeHeCTBaMU M JJA0OPaTOPHBIM 00O0PYIOBaHUEM,
dbopMynMpoBaTh IENb HCCJICAOBAHMS, WPEACTABISATH B Pa3IuuHON  (popme
pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTS;

chOpMHUPOBAHHOCTh YMEHUIA:

co0JIr01aTh MpaBuUjIa SKOJOTHYECKH 11€J1eCO00pa3HOTrO MOBEICHUSI B OBITY U
TPYIOBOW JEATEIIBHOCTH B IEJNSX COXPAHEHUSI CBOETO 3I0POBbS, OKPYXKAIOIIEH
MIPUPOJHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh OMNACHOCTb TOKCHYECKOTIO JEWCTBUS Ha JKHUBBIE OPraHU3MBI
ONPEAECTEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAas cMbIch ntokazarens [1IK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS] OPraHMYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHHS PUCK-TIONB3A;

chOpPMHPOBAHHOCTh YMEHHUM: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHAYECKON nH(OpMaIIK B pa3IMYHBIX UCTOYHUKAX (HAy4YHas U yueOHO-Hay4Has
JuTEpaTypa, CpeAcTBa MaccoBoM MH(popManuu, IHTEpHET U Ipyrue), KpUTUYECKH
aHAIM3UPOBATh XMMHUYECKYI0 MH(POpMalIMIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOSHUA Kypca «OOmmass u HeopraHWYecKas
XUMHUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TMPEJICTABICHUNA: O MAaTepUaTbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHUM MTPHUPOJBI, O MECTE U 3HAYCHUH
XUMUU B CHCTEME €CTECTBEHHBIX HayK M €€ poiu B 00ECIEYEHUH YCTOMYUBOIO
pPa3BUTHS, B PEIICHUHM MPOOJEM 3KOJOTHUECKOW, DHEPTreTUYCCKON W THUIICBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEpPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
dbopMHpOBaHMKM MHPOBO33PEHUST W OOIIeH KyJlbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIAHOU

cpene;
BJIQJICHAC  CHCTEMOH  XWMHUYCCKHMX  3HAHWW, KOTOpas  BKIJIIOYACT:
OCHOBOTIOJIATAIONIUE TIOHATUS — XHMHYECKUH DIEMEHT, aToM, SApO aroma,

M30TOIIbI, JICKTPOHHAsI 000JI0UKa aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE H
BO30YKJIEHHOE COCTOSIHUSI aToMa, TUOpUIu3alis aTOMHBIX OpOWTaneil, HWoH,
MOJICKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb  OKHCIICHUA,
XUMUYECKass CBsA3b (KOBAJICHTHAsl, WOHHAs, METAJUIMYecKasi, BOJIOPOJHAs),
KpUCTAINIMYECKAs] PEIIETKA, XHMHUYECKAs pEeaKUus, PpacTBOp, OSIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, 3JIEKTPOJUTHYECKAs JIUCCOLMAIMS, CTENEeHb JUCCOLMALINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTEINb, TEIUIOBOM A(PdeKT
XUMUYECKOUN peakIuu, CKOPOCTh XUMUYECKON peaKklKi, XUMUUECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (T€OPHSl SJIEKTPOIUTUYECKOW NHCCOLMALUU, MEPUOTUYECKUI
3akoH JI.11. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAILCHUs] SHEPTUU MPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MacC), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM SI3BIK
XUMUHU, MHUPOBO33PEHUYECKHE 3HAHUA, JIKAIIME B OCHOBE IOHUMAHMS
OPUYMHHOCTH U CHCTEMHOCTM  XMMHUYECKUX  SIBJICHUH;  COBPEMEHHBIC
MPEJCTABICHUS] O CTPOCHHM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSX; TPEJACTABICHUS O MEXaHU3Max XUMHYECKHUX
peakiui, TEPMOJMHAMUYECKMX W  KUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUSI, O XMMUYECKOM PABHOBECHH, PACTBOPAX U JHCIEPCHBIX CUCTEMAX;
(dakTOIOTHYECKHE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYyYeHUH U OE30MacHOM
WCIIOJIb30BAaHUN BAXKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
NEATeIbHOCTU ~ YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIMIAX  XUMHUYECKOTO
IPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUMH: BBISBIATH XapaKTEpPHbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBaTh MX B3aUMOCBS3b, HCMHOJIb30BATh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XUMHUYECKYIO CHMBOJHKY JUIS
cocraBiieHUs (OpPMyJl BELIECTB W  yPaBHEHHH XUMHUYECKHX peaKUui,
cucremarnueckyro HomeHkaatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIIBHBIX
BEIIECTB;

C()OPMUPOBAHHOCTh YMEHHUS ONPEAEIIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COCJIMHEHUSX, BUJ XUMHUYECKOW CBA3M (KOBAJCHTHAs,
WOHHAs, METaJUVINYEeCKasl, BOJOPOAHAs), THUI KPUCTALIMYECKONM PEIIETKH
KOHKPETHOTO BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT
BUJAa XUMHYECKOW CBSI3M W THUINA KPUCTAUIMYECKOM pemeETKH, OOMEHHBIM u
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ YMEHHMI:  KJIacCU(UUUPOBATh:  HEOPTaHUYECKUE
BEILIECTBA 110 UX COCTABY, XMMUYECKUE PEAKIIUU 10 PA3NTMYHBIM PU3HAKaM (YHCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(Q(EKTy peakuuu, W3MEHEHUIO
CTENEHE OKHUCIEHHUS JJIEMEHTOB, OOpPaTHMMOCTH, YYacTHIO Karajau3aTopa H
ApYTUE); CAMOCTOSATEIBHO BBIOMpPATh OCHOBAHUS M KPUTEPUU IS Kilaccu(uKauu
M3Y4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI IEPUOINYECKOTO 3akoHa J1.
W. MenneneeBa u AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HWOHOB XHWMHMYECKHMX DJJEMEHTOB II€PBOrO—YETBEPTOrO IEPUOIOB
Ilepnonuueckoint cucremsl .M. MenneneeBa, nCnoyb3ysl MMOHATHS
«IHEPTeTHUYECKHE YPOBHHY», «IHEPreTUYCCKUE MOIYPOBHH», «S-, P-, O-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YXIEHHOE HSHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M MX
coeAMHeHnd mno mnepuonaMm U rpymmam llepmoamueckon cucremsr . .
MeHnpneneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX DJICKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~yYMEHMH: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHME
XUMUYECKME  CBOWCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  MOJATBEPXKAATh
CYILIECTBOBAHUE TEHETUYECKOW CBA3UM MEKIY HEOPIraHMYECKHMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

C(OPMUPOBAHHOCTh ~YMEHHUSI PAacKpbIBaTh CYIIHOCTh: OKHCIIUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTaBIEHUS AJIEKTPOHHOro OajaHca
ATUX peaklUUi; peakuuii MOHHOTO OOMEHa MyTEM COCTABJICHUS HX TOJHBIX H
COKpAIIEHHBIX  MOHHBIX  YpPaBHEHMH;  peakUWil  TUOpOIU3a;  peakuuu
KOMIUIEKCO00pa30BaHus (Ha NpUMepe rUAPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHUS);



C(OPMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX pEaKkUud C yu4€TOM HX SHEPreTHUYECKHX XapaKTEpUCTUK, XapaKTep
MU3MEHEHUSl CKOPOCTHM XMMMYECKOM pEaKkIMM B 3aBUCHUMOCTH OT pPa3jIM4YHbIX
(akTOpOB, a TAKKE XapaKTep CMEIIEHUS XMMHUUECKOIO PaBHOBECHSI 0] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpunHiun Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHMHUYECKUE PEaKIUH,
JeXallhie B OCHOBE IMPOMBIIUIEHHOTO IOJYYEHHUS CEpPHOM KHUCJIOTHI, aMMHAKa,
oOlIMe Hay4yHble MPUHLUIBI XUMHYECKUX IPOU3BOJCTB; LEIECO00pPa3HOCTD
IPUMEHEHUSI HEOPIaHWYECKUX BEILECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHUH O METOJaX Hay4YHOIO
MO3HAHUS SBJICHUN NOPUPOABI — HAOMIOACHUE, H3MEPEHUE, MOJEIMPOBaHUE,
AKCIIEPUMEHT (peabHbIA U MBICJICHHBII ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHATDH 3TU 3HAHMSI IIPU SKCIIEPUMEHTAIBHOM UCCIIEJOBAaHUM BEIIECTB
U Uil OOBSCHEHUS XUMHUYECKHX SBJICHMH, MMEIOIIUX MECTO B MPUPO/IE,
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOW KU3HU;

c(OpMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSMUA M TPEICTABICHUAMH APYTHMX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
00Jj1ee OCO3HAHHOTO TIOHMMaHUsl MaTepUaIbHOIO €MHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETHL: C HCIOJIb30BAaHUEM
HNOHATUN «MaccoBasi J0JIsl BEILECTBA B PACTBOPE» U «MOJISIpHAs KOHLIEHTPALIUSDY;
Macchl BELIECTBA UM 00bEMA raza 1Mo U3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce
I 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKIIMHM BELIECTB; TEIIOBOTO 3(dekra
peakuMy; 3HA4E€HHs] BOJOPOJHOrO IOKA3aTeslsi PaCTBOPOB KHUCIOT W IIEJIOYEH C
W3BECTHOW CTENEHBI0 JAUCCOIMAINK; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJIyKTa PEaKUWu, €CIM OAHO U3 HMCXOJHBIX BEIIECTB JJAHO B BUJAE pPacTBOpa C
OTpeIeIEHHOM MacCOBOM J0Jie pacCTBOPEHHOIO BEIIECTBA WM JaHO B M30BITKE
(MMeeT mpHUMECcH); MOJM BbIXOAA NPOAYKTa PEAKUUHU; OOBEMHBIX OTHOIIECHUN
ra3os;

c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUNA  JIKCIEPUMEHT  (MpOBEACHUE  peakuuii  HMOHHOrO  OoOMeHa,
NOJTBEPKIACHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKUX BEUIECTB, OMPEACIICHNUE
Cpelbl PpacTBOPOB BEUIECTB C IOMOLIbIO HWHIMKATOPOB, H3YyYEHHE BIIUSHHUS
pa3aMuHbIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOM  peaklMH, pelIeHue
AKCIIEPUMEHTAJbHBIX 3a7au 1o TeMaM «Mertamiby u  «Hemeramne»y) c
cOOJII0/IEHHEM TPaBUIl O€30MacCHOT0 OOpaIlieHusl ¢ BEIIECTBAMU U JIaDOpaTOPHBIM
obopynoBaHueM, (opMyJIUpOBaTh IeJb HCCIEIOBaHMS, TPEACTABIATh B
pa3nuuHoil dopMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLEHUBATh UX
JOCTOBEPHOCT;



c(OpMUPOBAHHOCTH YMEHUI: COOIIOAATH MpaBuia MOJIb30BAHHUS XUMUYECKOM
nocyaod u 1a0OpaTOpHBIM O0OpYyJOBaHUEM, OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIUSMHU [0 BBIIOJHEHUIO J1a0OpAaTOPHBIX XUMHUYECKUX
OIBITOB, HKOJIOIMYECKH LIE€JIECOO0OpPa3HOT0 IMOBENEHUS B OBITY M TPYIOBOM
JEATEIBbHOCTH B LEJSX COXPAHEHUs CBOETO 3[0POBbs, OKPYKAIOIIEH MPUPOIHOU
cCpenbl M JIOCTH)KEHUS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh ONACHOCTH
TOKCHUYECKOI'0 JAEHCTBUSI Ha KMBBIE OPraHU3Mbl ONpPEACIEHHBIX HEOPraHUYECKUX
BELIECTB, NOHUMasl cMbIci okazatens [1/1K;

C()OPMUPOBAHHOCTb YMEHHUM: OCYIIECTBJIATh LEICHANIPABICHHbBI MOMCK
XUMHUYECKON MH(POpPMALIMU B Pa3IMUHbIX HCTOUYHUKAX (Hay4Hasl U yueOHO-Hay4YHasl
JuTEpaTypa, CpeAcTBa MaccoBOM MH(popMannu, IHTEpHET U Ipyrue), KpUTHYECKH
aHAJIM3UPOBATh XMMUYECKYI0 HMH(POpMaLMIo, epepadaThiBaTh €€ U MCHOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHO 3a/1aueH.
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Pasznen 4, A30Tc0uepmamne OpPraHu4eCKue COCANHCHUSA

4.1 AMUHBI. AMUHOKHACIIOTEL. benku 12

Utoro no pazneny 12

Pa3nen 5. BoicokoMoJieKyJIsIpHbIE COeTMHEHH S

51 BricokoMoneKysipHbIE COEAMHEHUS 6

Utoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThbI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUH
Crtpoenue atoma. [lepuonnyeckuit 3aKoH
1.1 u [lepunonueckas cucreMa XUMUYECKHX 9
anemeHToB JI. 1. MennaeneeBa
12 Crtpoenue BeniectBa. MHOroo6pasue 11 1
BEIICCTB
1.3 XUMHUECKUE PEAKITHH 19 1 3
Hroro no pazneny 39
Pa3nen 2. Heopranuueckasi XuMust
2.1 Hewmeramisl 31 3
2.2 Mertasmibl 23 1 2
Hroro no pazneny 54
Paznen 3. Xumus u :Ku3Hb
31 MeToapl MO3HAHUS B XUMHUH. XUMHUS U 9
' KU3Hb
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpeameT u 3HaUE€HHE OPraHUYECKOU
XUMUH, TIPEJICTABICHHE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHEHUI

DJEKTPOHHOE CTPOCHHE aToMa yriiepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSHUSA).
BasieHTHBIC BO3MOKHOCTH aToMa yriiepoja

XUMHYECKas CBS3b B OPraHUYECKHUX
coeMHeHUsIX. MexaHnu3Mbl 00pa3oBaHus
KOBaJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHNsT OPraHUYECKUX
coennHeHuit A.M. byrneposa

Buael nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (heKTH B MOJIEKYIaX OPraHMYECKUX
COCIMHEHU I

[IpencraBnenue o kiaaccupukaum u
cucremaruueckas HomeHnkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoit
XUMHUU




Cucremarusanus u 0000LIEHUE 3HAHUM 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psiJi, 001Iast
dbopMyIa, HOMEHKIIATypa ¥ H30MEepHs,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYII

10

duznueckre U XUMHUYECKHE CBOIICTBA
aJIKaHOB

11

Haxoxnenne ajikaHoB B Ipupoie.
CrniocoOslI nosTydeHus: ¥ IpUMEHEHHE
AJIKaHOB

12

[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa ¥ U30MEpHsi, 0OCOOCHHOCTH
CTPOEHHS U XMMHUYECKUX CBOHCTB, CITIOCOOBI
MIOJTYYCHUS ¥ IIPUMEHEHHE

13

Pemenne pacuéTHpIx 3a7a4 Ha
ompezeNieHue MOJIEKYIIpHON (HOpPMYIIbI
OpPTaHWYECKOTO BEIIEeCTBA TI0 MACCOBBIM
JIOJIIM aTOMOB DJIEMEHTOB, BXOIAIIHX B €0
coctaB. CucreMaTh3aiys 1 0000IIEHIE
3HAHWH 110 TEME

14

ATKEHBI: TOMOJIOTHYECKUIA PsifI, 00IIIast
dbopMyna, HOMEHKIATypa, YIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOSHNE MOJIEKYI.
CTpyKTypHas ¥ IUC-TPaHC-U30MEPHS
aJIKEHOB

15

dusnyeckue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA




CriocoObI osTy4eHHs U IPUMEHEHHUE

16
AJIKEHOB
[TpakTuueckas padora Ne 1 mo Teme

17 "ITosrydyeHue 3TUIEHA U U3yYEHHUE €TI0
CBOMCTB"
Pemenne pacu€THbIX 3a1a4 Ha

18 orpezeNieHue MOJIEKYIIPHON (OPMYIIBI
OpraHMYECKOI0 BEIIECTBA
AJNKaIeHbl: CONMpPsHKEHHBIE,

19 U30JIMPOBAHHbBIE, KyMYJIUPOBAHHbIE.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOEHUS

20 XYMHYECKUE CBOMCTBA COMPSIKEHHBIX
JTCHOB

21 CrniocoObl nosTydeHus: U IpUMEHEHHE
aIKaJINEeHOB
AJIKMHBI: TOMOJIOTHYECKUH psifl, oO1mas

29 (dopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢duznyeckue cBOMCTBa

23 XUMHYECKUE CBOICTBA AIKHHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBSA3b

o5 CriocoObI 1osTy4eHHs ¥ IPUMEHEHHUE
QITKHHOB

26 Pemenue 3ampad: pacy€Tel N0 YpaBHEHUIO
XUMHUYECKON peaKinu

97 Cucremaru3zanus 1 00001eHIe 3HAHUH 110
TeEME

28 ApeHBI: TOMOJIOTHYECKUH PsijI, 001ast




dbopmysa, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OCH30J1a B TOJIyOJIa, UX (PU3NIECKUE
CBOMCTBaA

XUMHUYECKUE CBOMCTBA apEHOB: PEAKIUU

29
3aMEeIICHUS
XUMUYECKHE CBOMCTBA apPEHOB: PEaKINH

30 MPUCOEANHEHUS, OKHCIIEHUE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XMMHUYECKHUX CBOWCTB
CTHpOJIa
Pemenue pacu€rHpix 3a1a4 Ha

32 orpezeNieHue MOJIEKYJISIpPHON (OpMYIIbI
OpPTraHUYECKOT0 BEIIECTBA

33 CrniocoOsbI ToNTydeHus: U IpUMEHEHHE
apeHoB

34 ['eneTnyeckas CBA3b MEXKAY Pa3TMUHBIMU
KJIaCCaMHU YIJIEBOJIOPOJOB
Pacuétpl mo ypaBHEHUSIM XUMHUYECKUX

35 peakuuii. Cucremarusanus 1 000011IeHne
3HAaHUM 110 TEME

36 [Tpuponnsriii ra3. [lonmyTHble HEPTSIHBIE
ra3bl

37 KameHHbI# yroib 1 IpOAYKTHI €ro
nepepadoTKu
Hedtb u ciocoOb1 €€ mepepaboTku HEPTH.

38 [TpumeHeHre TpOAYKTOB nepepaboTKu

HeTH




39

I'enetnueckas cBsI3b MCKAY pa3JIM4YHbIMHA
KJlacCaMH Yriji€Boaopoa0B

40

["ajoreHonpon3BOIHBIC YTIIEBOJOPOIOB:
ANIEKTPOHHOE CTPOCHHUE; PEAKIIUU
3aMeIleHHs raJloreHa

41

JleWicTBue 1ienouei Ha
rajoreHnpou3BoiHbIe. Bzaumopaerncreue
JIATAJIOTC€HAJIKAHOB C MAarHUEM U IMHKOM

42

Cucremarusanus u 0000LIEHUE 3HAHUM 110
pazzeny «YTIaeBOoI0pOAb»

43

KonTponbHas padbora no reme
"VYraeBogopobr"

44

[IpenenbHBIC OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHUECKUH psJl, 001mas popmyina,
CTPOEHHE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, Kiaccudukanus,
¢duznyeckue cBONCTBa

45

XHUMHYECKHE CBOMCTBA NpEACIIbHBIX
OIHOATOMHBIX CIIMPTOB

46

CriocoObI 1osTy4eHHs ¥ IPUMEHEHHUE
OJTHOATOMHBIX CITUPTOB

47

[IpocTteie aduphl: HOMEHKIATYpa 1
U30MepHUst, 0COOEHHOCTH (PU3NUECKUX U
XUMHUYECKHX CBOMCTB

48

MHOFO&TOMHI)IG CHI/IpTI)II OTUJICHIJIUKOJIb U
TIIALEPUH, UX PU3UYECKHIE U XUMHUECKUE
CBOMCTBA

49

CrniocoOblI MosTy4eHus U MpUMEHEHHE




MHOI'OQaTOMHBIX CITUPTOB

@DeHoII: CTPOSHUE MOJIEKYJIbI, (PU3UUECKUE

>0 cBoiicTBa. TOKCUYHOCTH eHOIa

51 XuMUYEeCKue CBOMCTBA eHOTa

52 CniocoOblI MoTy4eHus U IpUMEeHEHUe
denomna
[TpakTuueckas pabota Ne 2. Pemienue

53 AKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
«CriapTh! 1 HeHOTBI»

54 CucremaTtu3zanus 1 0000111eHHe 3HAHUH 110
TeMe
AnBAETUB U KETOHBI: 3JICKTPOHHOE

55 CTpOoeHHE KapOOHUILHOU TPYIIIIbL;
TOMOJIOTHUYECKHUE PABL, 0011ast hopMyna,
M30MepUs U HOMEHKIIaTypa

56 Anbaeruipl U KeTOHBI: GU3HUECKUE
CBOICTBa; peaKkI[uy MPUCOCTUHEHHS

57 Peakiuu oKuCIeHNS U KaueCTBEHHBIC
peaKIUU aTbJICTHIOB M KETOHOB

58 CrocoObI TOTYYSHUS AJThICTHIOB U
KETOHOB
O1HOOCHOBHBIE TIPEIETbHBIC KApOOHOBBIC

59 KHCJIOTBI, 0COOCHHOCTH CTPOEHUS UX
MOJICKYIT

60 N3omMepus u HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOMCTBa

61 XUMHUYECKUE CBOWCTBA MPEAETIbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIIOT




62

Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHUCI0Thl. MHOr0OOpa3ue kapOOHOBBIX
KHUCIIOT

63

Oco0EHHOCTH CBOWCTB: HETIPEACIbHBIX 1
apOMaTHYECKHX KapOOHOBBIX,
JTUKApOOHOBBIX, THIAPOKCHKAPOOHOBBIX
kucoT. [IpeacraBuTeIn BBICIINX
KapOOHOBBIX KUCIIOT

64

ITonstue o IIPOU3BOJHBIX Kap6OHOBLIX
KHUCJIOT

65

CriocoObI oTy4eHHs U IPUMEHEHHE
KapOOHOBBIX KHCIIOT

66

CroxHbIC Y(UPBI: TOMOJIOTUYECKUH DS/,
obmas popmyina, uzomepus u
HOMEHKJIaTypa

67

dusnuecKkue 1 XUMHUYECKUE CBOMCTBA
3¢upoB

68

Pemenue pacu€THbIX 3a1a4: IO YPaBHEHUIO
XAMHYECKOW PEaKIMHU, Ha ONPEIECIICHUE
MOJIEKYJIIPHO# (hOPMYITBI OPTaHUUYECKOTO
BEIIleCTBa

69

[Ipaktuyeckas padora Ne 3. Pemenue
AKCIEPUMEHTAIBHBIX 33714 110 TeMe
"Kap6onossie kuciaotel. CroxxHblie 3¢upsr”

70

Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA (THAPOIIH3)

71

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIepIKAIINX OCTATKH HEMPEIEIbHBIX




YKUPHBIX KUCHOT. JKupsl B npupoze

MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCIIOT, X Morolee aciicteue. [lousaTue o

2 CHHTETUYECKUX MOIOIINX CPEICTBAX
(CMO)
I'enernueckas cBA3b yIII€BOAOPOIOB U

73 KHCIIOPOJICOICPIKAIUX OPTraHNICCKHX
BEILIECTB

74 PacuéTel MO ypaBHEHUSIM XUMHYECKUX
peakuii

75 Cucremaru3zanus 1 00001eHIe 3HaHUH 110
TeMe
OO0m1as xapakTepucTHKa YIIIeBOJIOB U

76 KJIacCU(UKalus yrieBoJoB (MOHO-, TU- U
HoJIMcaxapubl)

77 Momnocaxapuipl: (pU3NYECKUE CBOWCTBA U
HaXO0XXJICHUE B PUPOJIE

78 [TpuMeHeHue II1I0KO03bI, €€ 3HaUeHHE B
KHU3HEIEATEIIFHOCTH OpraHu3Ma
Jucaxapuabl: caxapo3a, MajJbTo3a 1

79 nakto3a. Haxoxxnenue B npupojie u
IpUMEHEHHE TUcaxapuioB
[Tonmucaxapupl: CTpOSHHE MAKPOMOJIEKYII,

80 du3nUecKne u XUMUYECKHEe CBOWCTBA,
pUMEHEeHHE

81 [TonsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemienune pacueTHbIX 3a7a4 Ha

OTpeieJICHUE I0JIM BBIXO/a MPOIYKTA




p€aknuu OT TCOPETUUCCKHU BO3SMOXKHOI'O

83

Cucremarusanus u 0000LIEHUE 3HAHUM 110
paznerny

84

KonTtponsnast pabora o Teme
"Kucnopoacoaepsxaiiye opraHudecKue
coequHeHusa"

85

AMUHBI: KJ1accu(uUKaIus, CTpOCHHE
MOJIeKYJI, oOmIast hopmyia, u3omepus,
HOMEHKJIaTypa 1 (hu3rdecKue CBOCTBa

86

XHMHUYecKre CBOMCTBA aJ'II/Iq)aTI/I‘IeCKI/IX
aMHWHOB

87

AHunuH: CTPOCHUC aHHUJIMHA, 0COOEHHOCTH
XUMHYSCKHX CBOMCTB aHHJIMHA

88

CrniocoOblI 1ostydeHus U NpUMeHEeHue
annpaTHIECKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIATypa U
uzomepus, (pu3nuecKrue CBOMCTBa.
OtnenbHBIC IPEACTABUTEH 0L
AMUHOKHCIIOT

90

XuUMHUYecKre CBOMCTBA aMUHOKHCIIOT, HX
OMOJIOTHUYECKOE 3HAUCHHE aMUHOKHCIIOT.
CuHTE3 U TUIPOJIN3 MENTHU]IOB

91

benku kak npupoaHbIe MOIUMEPHI;
CTPYKTYpHhI O€JIKOB

92

XUMHUYECKHAE CBOUCTBA OEIIKOB

93

A30TCcoaepIKaIre reTeporuKINIECKUX
coenuHeHUsX. HykiienHOBbIE KUCTOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAast POIIh




94

[Tpaktuueckas padora Ne 4. Pemenue
SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
«A30TcozepKale OpraHndecKue
COEIUHEHUS

95

[Tpaktnueckas padota Ne 5. Pemenue
IKCIIEPUMEHTATBHBIX 3a/1a4 110 TEME
«Pacro3HaBaHne OPraHUYECKUX
COCIMHECHU I

96

Konrponbnas pabora no reme
"A3oTcoaeprKalie OpraHu4ecKue
coenuHeHus"

97

OcHOBHbIE OHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/Ibl UX CUHTE3a —IIOJIMMEPU3aLUs U
MIOJIMKOHACHC AL

98

[Tnactmaccel. YTunuzanus u nepepadoTka
MJIacTHKa

99

DnacToMepbl: HaTypaJIbHbIN
CHUHTETHYECKUE Kayuyku. Pe3nna

100

BomnokHna: HaTypaJIbHbIC, HCKYCCTBCHHELIC,
CHHTCTHYCCKHUC. HOJ’II/IMepI)I CIIequaJIbHOI'O
Ha3HAa4YCHUA

101

[MpakTtndeckas padora Ne 6. Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 IO TEME
«Pacro3HaBaHUe IaCTMAcC ¥ BOJIOKOHY

102

O00011eHNEe U CUCTEMATU3ALIS
M3Y4YEHHOT0 MaTepualia mo Teme
"BpicOKOMONIEK YIS PHBIE COEAMHEHUS "




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara ugposbie
wn Tema ypoka Beero Konrtposasbnbie | IlpakTuyeckue fll3y‘leﬂl/lﬂ :)Iﬁ[()l;I;OBaTEJILHLIe
padoTshI padoThI pecypest
1 Atom. CocTaB aTOMHBIX siJiep. XUMHUUYECKUM 1
anemeHT. M30Tormbl
5 CtpoeHue 31eKTPOHHBIX 000JI0UEK aTOMOB, 1
KBAHTOBBIE YHCIIa
3 Knaccudukanus XuMHUUeCKUX 3JIEMEHTOB (-, 1
p-, d-, f-aemMeHTHI)
4 Pacnpenenenue 351eKTpOHOB 1O ATOMHBIM 1
opouTaIIM
DneKTPOHHBbIE KOH(UTYpAIlMi aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YX/1EHHOM 1
COCTOSIHUH
5 DneKTPOHHBbIE KOH(UTYpaAIIUU HOHOB. 1
DIIEeKTPOOTPULIATETLHOCTh
Ilepuonnueckuii 3akoH u Ilepuoanueckas
7 cucTeMa XuMU4eckux anementoB [1. U. 1
MenpneneeBa, CBsA3b C COBPEMEHHOMN TEOpUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX UMHU 1
MIPOCTHIX U CJIOKHBIX BEIIECTB IO TPyIIaM 1
nepuoiaM
9 CucremaTtu3zaius 1 0000IIeHUEe 3HAHUH 110 1




TEMEC

10

Bunsl xumuueckoii cBsa3u. MexaHu3MEbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MeXMOJIEKYIISIPHBIC
B3aUMOJCHCTBUS

11

BaneHTHOCTB U BaJIEHTHBIE BO3MOXXHOCTH
aToMOB. CB$I3b 3JIEKTPOHHOU CTPYKTYpPHI
MOJIEKYJI C MX T€OMETPUUYECKUM CTPOCHUEM

12

IIpencraBienus 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTAaB U HOMEHKJIATypa

13

Beniecta MOJICKYJIIPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS. Turnbl
KpUCTAJUIMYCCKUX PCUICTOK U CBOMCTBa
BC€IICCTB

14

[TonsaTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue o KOJUIOUAHBIX pacTBOpax

15

VcTuHHBIE pacTBOPBI: HACHIIICHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCT.
Kpucramnorunaparst

16

Crioco0b! BeIpaXKEeHUsI KOHIIEHTPALUT
pacTBOpOB

17

Pemenne 3amad ¢ HCITONB30BaHUEM TTOHITHI
«MaccoBas 107151 paCTBOPEHHOTO BEIIECTBAY,
«MOJISIpHAst KOHIIEHTPALHSI»

18

Knaccudukanus 1 HoMeHKIIaTypa
HEOPraHUYECKUX BEIECTB

19

CucreMmarusanus u 0000LIEHUE 3HAHUM 110
TEME




20

KonrtponbHas pabdora no temam «CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1
HepI/IOI[I/I‘IeCKaSI CHUCTEMA XUMHNYCCKHUX
anemenToB JI.M1. MenneneeBa», «CtpoeHue
BelecTBa. MHOrooOpasue BelecTB»

21

Knaccudukanmst XaMUYeCKUX peakiuii B
HEOPraHMYECKOM U OpraHN4eCcKON XUMHUHU.
3aKOH COXpaHEHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHHUS U IPEBPAILICHUS SHEPTUH TIPU
XUMHUYECKHUX PEAKIIUIX

22

TemoBbie 3¢ (HEKThl XUMUYECKUX PEaKLIUH.
TepMoxuMuyeckue ypaBHEHUS

23

Brruucnenus mo YpaBHCHHUAM XUMUYCCKUX
peaKuHﬁ U TCPMOXUMUUCCKHUM YPABHCHHUAM

24

CKOpOCTbh XMMMUYECKOHN pEaKLuH, €€
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
Karanus u karaiuzaTtopsl

25

I'omorenHsie 1 TCTCPOTCHHBIC pCAKITUHN

26

[IpakTuueckas pabora Ne 1 mo Teme
"BausiHue pa3nuyHbIX (PaKTOPOB HA
CKOPOCTh XUMHUYECKOW peakuu"

27

OOpaTtuMbie U HEOOPATUMBIE PEAKIIUU.
XUMHUYECKOE paBHOBECHE

28

[IpaxkTuueckas padora Ne 2 o reme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
MI0JIO’KEHNE XMMUYECKOTr0 paBHOBeCcHA"

29

DnekTponuTrueckas auccounanusi. CuiabHbie
1 cinabble 27eKTponauThl. CTeTneHb




IUCCOLIMAIAN

HNonnoe npoussenenne Bosl. Cpena BOJIHBIX

30 pacTBopoB. Bomopoausiii mokazarens (pH)
pacTBopa

31 I'mpponus coneit. Peakuyu, nporexaromue B
pacTBOpax AJIEKTPOJIUTOB
[TpakTrueckas pabota Ne 3 o Teme

32 "XUMHUECKHE PEaKIIMU B pacTBOpax
3JIEKTPOJIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC

33 peakuuu. BaxxHeWme OKUCIUTEH U
BOCCTaHOBUTEIH

34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIIEKTPOIN3 PACTBOPOB U PACIIaBOB
BEILIECTB

36 Pemenue 3amaq pa3nuvHbBIX THIIOB

37 Pemienue 3a1ay pa3nuyuHbIX TUIIOB

38 CucreMmarusanus 1 0000IIeHre 3HaHU 110
TeMe "XuMuyeckue peakiuu'

39 KonTtponbHas padora no teme "Xumuueckue
peakuun"
[Tonoxenue Hemetamios B [lepuoanueckoit
cHUCTEeMe XUMUYeCKux dieMenToB [1. U.

40 MenpeneeBa 1 0COOCHHOCTH CTPOCHUS UX
aToMOB. PU3NYECKUE CBOMCTBA HEMETAIIIIOB

41 AnoTponusi HeMETaIoB (Ha IpUMepe

KHCIIOpoJia, cephl, pocdopa u yriepoaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKUe cBoicTBa [ uapuibl
["anoreHsl: HaXOXAEHNUE B IPUPOJIE, CIIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBa
l'anorenoBonopoasl. Baxuerimue

44 KHCIIOPOJICOICPIKAIIUE COSTMHCHUS
raJIoreHoOB
JlabopaTopHbIE U IPOMBIIIUICHHBIE CITOCOOBI

45 MOJIy4EeHUS TalIoreHoB. [IpuMenenue
rajoreHoOB U UX COEIMHEHUI
[IpakTuueckas pabora Ne 4. Pemenue

46 AKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
«l"a;morenp»
Kucnopon: nabopatopnsie

47 IIPOMBIIIJIEHHBIE CTIOCOOBI MTOJIYYEHUs,
¢du3nyeckre U xumMuueckue cpoiicraa. O30H.
IIpumeneHne KucIopoaa U 030Ha

48 OKCHIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvHbBIX TUIIOB
Cepa: HaxX0XJIeHUE B IPUPOJE, CIOCOOBI

50 MOJTy4eHus!, PU3NYECKUE U XUMUUECKHE
CBOMCTBA

51 CepoBoaopon, cyabpuapt

52 Kucnoponcoaepxaiue COeJMHEHHS! CEPBI.
Oco0eHHOCTH CBOWCTB CEPHOM KHUCTIOTHI

53 [IpakTuueckas padora Ne 5. Pemenue

SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Cepa u




e€ CoeIMHEHN A

A30T: HaX0KJICHHE B IPUPO/IC, CIIOCOOBI

o4 MoTy4eHus1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBAa. AMMMAK, HUTPHIBI

55 Kucnopoacoaep-xamue coemHeHUS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 [IpumeHeHue a30Ta U €ro COSAMHEHUH.
A30THBIE yI0OpEHUS
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

57 NOJTy4YeHUsI, PU3NICCKUE U XUMHUYECKHE
cBoricTBa. Dochuas u pochun

58 Oxkcunst hocdopa, hocopcoaepxarire
kucinoTsl. Conu hocopHO KHUCTOTHI

59 [Ipumenenune docdopa u ero coeTMHEHU.
®dochopHbie y1oOpeHust
[IpakTuueckas pabora Ne 6 Pemenue

60 9KCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «A30T U
dbochop 1 UX COCTUHECHHUSI
VYraepon: HaXxoXEHHE B IPUPOJIE,

61 AIOTPONHbIE MOAUDUKALUY; PU3HUECKUE U
XUMHUYECKHE CBOICTBA MPUMEHEHHE

62 Oxkcun yrnepona(Il), O.I.CCI/I,Z[ yraepona(IV),
yroJibHasi KUCIIOTa M €€ COoNn

63 Pemenne 3amaq pa3muvHbBIX THITIOB
Kpemunii: HaxoxeHHEe B IPUPOJIE, CTIOCOOBI

64 NOJy4YeHHUs, PU3NIECKUE U XUMUIECKHE
CBOMCTBA

65 Oxkcua kpemaus(IV), kpeMHHUEBast KUCTIOTA,




CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.

06 Creki10, €ro nojyuyeHue, BUJIbl CTEKIIA

67 Pemenue 3aa4 pa3nu4HbIX THIIOB

68 CucremaTtu3zanus 1 0600111eHNEe 3HAHUH 110
teme "Hemeramibr"

69 KoHnTtposbHas padota o reme "Hemeramibr"

70 AHanm3 pe3yinbTaToB KOHTPOJILHOW Pa0bOTHI,
KOPPEKIHSI OIIHOOK
[Tonoxxenne meramios B [lepuonnueckon

71 CUCTEME XMMHUYECKHX HJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS INEKTPOHHBIX
000J104€K aTOMOB METAJLJIOB

79 OO6mue ¢puznueckre CBOMCTBA METAILIOB.
[TprMeHeHne MeTaIoB B OBITY U TEXHUKE

73 Cmnasbl MetasuioB. Kopposust metanios

74 Pemrenne 3a1a4 pa3nyHbIX TUIIOB
DAEKTPOXUMHUECKUI psiji HaNpsKEHUH

75 MeTaiioB. O6muye crnocoobl NOTyYeHHs
METaJIOB
OO6mras xapakTepucTuka MeTayioB [A-
rpymisl [leproanyeckoi cucteMbl

76 XAMHUYECKHUX JIEMEHTOB. HaTpuii u kanui:
HoJy4eHue, pusnueckue u XuMU4ecKue
CBOWCTBA, IPUMEHEHHE TPOCTHIX BELIECTB U
UX COCOUHEHUU

77 O6mmas xapakrepuctuka Mmetamion [1A-

rpynmnsl [leproandeckoi cuctembl




XMMHYECKHX 3JIEMEHTOB. Marauii u

KaJbIUI: MOTyYeHUEe, PU3HUECKUE U
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTMHEHUM

78

’KécTkocTh BOJBI M CTIOCOOBI €€ yCTpaHEeHUS

79

AJNIOMHMHUI: TIONTydeHHe, GU3NIECKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

80

AmboTepHbIe CBOWMCTBA OKCHIA U
TUAPOKCHUA aTIOMHUHMS,
TUIPOKCOKOMILIIEKCHI aJTFOMUHUSA, X
IPUMEHEHNE

81

Pemenue 3amau Pa3JIMYIHBIX THIIOB

82

[IpakTuueckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 337a4 110 TEME
«MeTtanibl IJIaBHBIX MOATPYII»

83

OO0m1as XxapakTepucTUKa METAIIIOB
no0ouHbIxX noarpynn (b-rpymnm)
[Teproanueckoi cucTEMbl XMMUUECKHUX
3JIEMEHTOB

84

DuU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMaA
Y €r0 COCIMHEHUN, UX TPUMEHEHUE

85

Baxwuelimme coeMHEHNs] MapraHia.
Ilepmanranar kayiusi, €ro OKUCIUTEIbHBIE
CBOMCTBA

86

dusnuecKue 1 XUMUYECKHUE CBONCTBA Kele3a
u ero coenuHeHui. [lomydenne n
IIPUMEHEHHUE CIIJIaBOB XKelle3a

87

dusnyeckue 1 XUMHUYECKUE CBOMCTBA MEIU U




e€ COeIMHECHU, X IPUMCHCHHE

duznueckre 1 XUMUYECKHE CBOVCTBA [TUHKA

88 U €0 COCJIMHECHUM, MX TPUMEHEHHE.
['MapOKCOKOMILIEKCHI IUHKA
[IpakTuyeckas padora Ne 8. Pemenue

89 AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«Mertasuibl TOOOYHBIX MOATPYIIID)

90 Pemenue 3aa4 pa3In4HbIX THIIOB

o1 O06o0011eHre 1 cucTeMaTH3alus U3y4eHHOTO
Marepuaia o teme "Mertanmibt"

92 Kontponbnas padota nmo teme "Mertasmibt"

93 AHanu3 pe3ynbTaToB KOHTPOJILHON paboTHI,
KOPPEeKILHsI OIHNOO0K
Ponb xumuu B o0ecnieueHny ycToiN4nBOro

94 pa3Butus yesnoBevectsa. [lonstue o
Hay4YHBIX METOAX MCCIIEA0BAHNS BELIECTB
Hayunple mpUHIUTIBI OpraHU3anun

95 XUMHYECKOT0 IPOU3BO/ICTBA.
[IpombIieHHBIE CIOCOOBI MOTY4YEHUS
BaXKHEUIIINX BEIIECTB

96 XVMHYECKOE 3arpsi3HEHUE OKPYXKarOIIeH
CpEeJIbl U €ro MOCIEACTBUS

97 XWMHUS U 310POBBE YEIOBEKA.
JlexapcTBEHHBIE CpEACTBA

98 Xumus nuimy. Poib xumun B obecrieyeHnn
[TUIIEBON OE30IIaCHOCTH

99 Kocmernyeckue u napdromepHsie cpecTBa.

BbriToBas xumus




XuMus B CTpOUTENIbCTBE. BakHelme

100 CTPOUTEIILHBIE U KOHCTPYKITHOHHBIC 1
MaTepuabl
101 XuMUs B CEICKOM XO35IMCTBE. 1
Opranudeckue 1 MUHEpaIbHbIE YI00OpEHUS
102 CucremaTtu3zaiys 1 00001eHNe 3HAHUH 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI VI YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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