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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmMa mo XuMUW Ha YPOBHE CpPEIHEro 001mero oopa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npexacrasieHHsix B denepanbHOM TOCYIaPCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaTeruu pa3BUTUsS BocmHUTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBaHusi ywammxcs 10-11 kiaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, & TAKKE JJIs
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJPOOHYI0  HMHTEpPIPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIETIEH, COIepKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaau3alusi KOTOpol obecrneynBaeT
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHIIOB CTPYKTYPUPOBAaHUS W IOCJIEIO0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.



[Tporpamma asist yrinyOGn€HHOTO U3yUeHUs! XUMUU:

e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduiei, mnpegycMaTpuBacT
pacrpeqieieHne W CTPYKTYPUPOBAaHHE €ro MO KJaccaMm, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT NPUMEPHOE pacHpeleleHUEe Yy4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
Marepuajia ¢ y4ETOM JIOTUKU IMOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3a]a4 U3y4YEHUs IpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOM
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOydYarolerocs IO OCBOCHHIO
COJIEp KaHMs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMME 0 XMUMHH IMPEAYCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s13aTebHON (MHBApUAHTHOM) COCTAaBISIOUICH coliepikaHusl yueOHOro mpeaMmera
«Xumus» OCTaéTcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABJISIONIECH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoOBaHHOTO OOYyYEeHHUS Ha YPOBHE CpeAHEro oOImero obpa3oBaHUS
XUMHUST Ha YpOBHE YINIYOJIEHHOIO M3Yy4YeHHUsl HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUMM  3TalloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCUUIUIMH B By3aX W OpraHU3alMsIX CpelHero npoecCuOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha  paclIMpeHue W yrayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeaEHHbIN Mpoduih
oOy4eHus1, B TOM YHCJIE C ePCIEeKTUBON MOCIEAYIOUIET0 MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAHEro oOIIero o0pa3oBaHUS



U3ydeHUEe ImpeameTa «XUMHsS» OPUEHTUPOBAHO TAaKXKE HA pelIeHUEe 3aaad
BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (popMHpOBaHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
OO0OOIIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOIIMX  MEXKIUCHUILIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocTaBnsomyMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpKaHUA STUX KYypCOB B MpPOrpaMMe MO XHWMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISIET COBOKYIMHOCTb HPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs NIpeaMmeTa. DTa CHCTEMa
3HAHMI MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUYECKOE OMNOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOXKHOCTh 3HAUUTENBHOIO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIyOieHHs
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUs PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKON KUHETUKU
U TEpMOAMHAMMKHU. M3ydeHHe nepuoaudeckoro 3akoHa u llepuogmueckoi
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercss  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX NMPEACTABICHUSAX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSACHSAETCS C TOYKH 3PEHHUS IHEPreTUYECKUX U3MEHEHUN NpHu €€ 00pa30BaHUM U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBanus. N3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoidl XMMHUU NPHU PACCMOTPEHUU PEAKIMOHHOW CHOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMil.

Ocoboe 3HayeHHe UMEEeT TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIAcCOB ONpeaeaEHHOro mpoduis (TaaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro npodusis O60bInoe
3HaueHHUEe OYIyT MMETh AJIEMEHTHhI y4eOHOTro MaTepuayia mo oomei xumuu. [lpu
U3y4YEeHUU TMpelMeTa B JaHHOM Cllyyae akleHT OyJeT ciaenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUU U B (PU3HKE: aTOMHO-



MOJICKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXpPaHEHUS
MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO e BpemMs B coaepkKaHMM IIpeAMETa I KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumusa. B 3TOM cimydae mpeAocTaBisieTCs  BO3MOXKHOCTh Uil Ooiiee
OOCTOATENIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IPUMEPY, TaKHe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHCIIOTBI U Apyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAX IIPENCTABUTEIICH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXAHUS, TUIICBAPEHUSI.

B mnnane ¢opMupoBaHHs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TIO3HAHUS U OIBITA IPAKTUYECKOT0 MPUMEHEHHUSI HayYHBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU KakK oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4yeHHUs NpeaMeTa Mpeirosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (dopMHpOBaHHME MpPEACTABICHUN: O MaTepuaJbHOM €AWHCTBE MHUpA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUW IPUPOIABI, O MECT€ XUMHHU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeIaylled poJii B 00ecreueHuH YyCTOHYUBOTO
pPa3BUTHS YEJIIOBEUECTBA: B PEIICHUH NPOOJIEM IKOJIOTHYECKOM, SJHEPreTUUECKOM
U [UIIEBOW O€30IacHOCTH, B PAa3BUTUUM MEAMIMHBI, CO3JaHUM HOBBIX
MaTepHaioB, HOBbIX WCTOYHUKOB HSHEPrUH, B OOECHEUECHHH PalUOHAIBHOIO
IPUPOJIONIOIB30BaHUs, B (POPMUPOBAHUNM MHUPOBO33PEHUS U OOILIEH KyJIbTYphI
YeJioBeKa, a TaKXKe OJKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

e OCBOCHHE CHUCTEMBbI 3HAHHUM, JEXalUX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHOW KapTUHbI Mupa: (yHIaMEHTaIbHbBIX
MOHSTUI, 3aKOHOB Y TEOPUN XUMHUHU, COBPEMEHHBIX MPEICTABICHUN O CTPOEHUU
BEIIECTBA HA PA3HbIX YPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJISIPHOM, O TEPMOJMHAMHUYECKUX U KMHETHUYECKUX 3aKOHOMEPHOCTX



MPOTEKAHUSI XUMHUYECKUX PEaKIUi, O XUMUYECKOM PABHOBECUH, PACTBOpAX H
JTUCTIEPCHBIX CHUCTEMax, 00 OOMUX HAyYHBIX MPUHIUIAX XHUMHYECKOTO
MIPOU3BOJICTBA;
e (dopmupoBaHUE y oOyyJaronmxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHUMHUYECKMX 3HAHUW A  OOBSICHEHUS
KITIOUEBBIX HACH W TPOOJEeM COBPEMEHHOW XWUMHUHU, JUIsl OOBSCHECHUS W
MIPOTHO3UPOBAHUS  SIBICHHUM, WMEIOINUX €CTECTBEHHO-HAYYHYIO TMPHUPOIY;
IPaMOTHOTO peUIeHUs MNpo0JieM, CBA3AHHBIX C XUMHUEW, MPOrHO3UPOBAHMS,
aHaiM3a M OUEHKH C TMO3UIUNA HKOJIOTHYECKON Oe30MacHOCTH TMOCIEICTBUMA
OBITOBOM UM TPOU3BOJCTBEHHOM JIEATEILHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMUYECKUM MPOU3BOCTBOM, HCIIOJIB30BAHUEM H IepepabOTKON BEIIECTB;
e yriyOJIeHUuE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS, HEOOXOAUMBIX
JUTsl IPUOOPETEHUSI YMEHUU OPUEHTUPOBATHCSI B MUPE BELIECTB U OOBSICHEHUS
XUMUYECKUX SIBIICHUM, HMEIONIMX MECTO B TMPHUPOJE, B MPAKTUUECKOM
NESATETLHOCTH U TTIOBCETHEBHOM KU3HHU.
B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMera «XuUMUsS» Ha  YrIyOJaEHHOM  YpPOBHE O0OCOOYI0 — aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIUTAaHHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHHA TPUPOJBI, YBAKCHUSI K
MIPOIIeCCY TBOPYECTBA B 00JIACTH TCOPETUICCKUX U MPHUKIATHBIX UCCIICTOBAHHMA
B XUMHH, HOPMHUPOBAHHNE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

e pa3BUTHE MOTHUBAIlMM K OOyYEHHMIO H T[IO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJII0O U CaMOBOCITUTAHWIO Ha OCHOBE YCBOCHHS OOIIECUYEIOBEUCCKUX
LICHHOCTEH;

e pa3BUTHE T[O3HABATEIBHBIX HWHTEPECOB, HWHTEUICKTYaJbHBIX W TBOPYECKHUX
crocoOHOCTe  oOywaromuxcsi, (GopMupoBaHHe y HHUX CO3HATEJIBHOTO
OTHOIIICHHUS K caMOOOpa30BaHHIO W HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
YCIEIIHOMN npodeccruoHaIbHON u 00111eCTBEHHOM NEATENbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 3I0POBOM
oOpa3se KH3HH,

e (opmMupoBaHNE YMEHUI U HABBIKOB PA3YMHOT'O MTPUPOIOTIOTIB30BAHMUS, PA3BUTHE
OKOJIOTHYCCKON KYJIBTYphl, NPHOOPETCHHE OIBITa OOIIECTBEHHO-ITOJIC3HOM
AKOJIOTUYECKOU JCSITCILHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM

YpOBHE CpeaHero obmiero oopa3oBanus, cocrasiser 204 dacos: B 10 kimacce —

102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPKAHUE OBYUEHUSA
10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYCHHE OPraHUYECKOM XUMHH, MPEACTABICHHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3H.
OpnunapHasi, [BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€il B MOJIEKYJIax
opraHudeckux BemecTB. [loHsiTHE O CBOOOJIHOM paaukaie, Hykiaeoduie u
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHui A.M. byrtnepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyJbl Pa3jIMYHBIX BHUAOB: pPa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Bunabl wn30oMepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BemiecTB. [loHarue o
dbynkuuonagsHOM rpymnme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIMM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHE MOJCJIECH MOJIEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankansbl. ["'oMosiorudeckuil psii aakaHoB, oOmas GopMyina, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuan3ains aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne CBONCTBA
aJIKaHOB.

XUMUYECKHE CBOWCTBA aJKaHOB: PEAKIMU 3aMEUIEHUs, H30MEpU3alluu,
JNEruIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PeaKlMi paguKaTIbHOIO 3aMEILCHHUS.



Haxoxnenue B mpupojie. CriocoObl NOTyYeHHUs U IPUMEHEHHE aTKAHOB.

[Muknoankanel. O61mas ¢popmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) MUKIOaIKaHOB. CrocoObl MOJyYEHUs U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankensl. ['oMoyioruaeckuil psii aakeHoB, o0mas (Gopmyiia, HOMEHKIIATYpa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKeHOB, Sp°-
ruOpuau3anusi aTOMHBIX opOuTanei yriepoaa, o- U m-cBsa3u. CTpyKTypHas U
reoMerpudeckas (muc-tpanc-) wuszomepusi. Ddusnmyeckue CBONCTBA aAJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIMU MPUCOCIUHECHUS, 3aMEUICHUS B O-ITOJIOKECHHE
IIPU JBOMHOM CBSI3M, NOJMMeEpU3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha BOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrIocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Anxunsbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anysl aTOMHBIX opOuTaneil yriepona. @U3MyecKue CBOMCTBA AJTKHUHOB.
XYWMHYECKME  CBOWCTBA:  pEaKUMH  NPUCOCIWHEHHUSA, JUMEpU3aluud U
TPUMEPU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHLIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psii apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYyJIbl OeH301a. DU3HWYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEaKuu 3aMelIeHHsI B OEH30JIbHOM KOJIbIIE U
YIIEBOAOPOJAHOM pajuKalie, PEaklMH MNPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBieHre 00 OPUEHTHUPYIOUIEM JIEMCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUJIBHBIX PAJUKAIOB, KapOOKCHIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcobGeHHoCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl MOTyYeHUs U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTH:
NEPEroHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHM), PU(POPMUHT, MHUPOIIU3.
[TpomykThl mepepaboTKu HEPTH, KX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXIY PA3IMUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.



DNEKTPOHHOE CTPOCHUE TAJIOTCHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakmmu
3aMEIIeHHUs] TaJloTéHa Ha THAPOKCOTPYNIY, HHUTPOTPYNIYy, THAHOTPYIIITY,
amuHOTpymmy. JlelicTBHe Ha TaJIOTCHMPOU3BOIHBIE BOAHOTO U CIIUPTOBOTO
pactBopa mEnoun. B3anMozeiicTBue nuUraioreHaaKaHOB C MarHUEM M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpPTaHUYECKUX BEIICCTB.

DKCIEePUMEHTAIbHBIE METOJbl M3YYCHHsS BEIIECTB W HUX MPEBpaIlCHUI:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajws, B3aUMOJCHCTBUE arleTHJICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHHE
yriaepojia U BOJIOPOJa B OPraHMYECKUX BEIIECTBaX, MOJYyUYCHHE OTUJIEHA U
U3Y4YCHHUE €ro CBOWCTB, O3HaKoMJeHHEe ¢ KosuiekiusMu «Hedtb» u «Yromby, c
oOpasllaMu TUTacTMacC, KaydyKOB W PE3WHBI, MOJCIMPOBAHNE MOJEKYI
YTIIEBOJOPO/IOB U TAJOTCHIIPONU3BOIHBIX YTIIEBOJOPOIOB.

Kucaopoacoaep:xaiiue opranudyeckue coeJuHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJIa W J3TaHoda). ['oMonorumdeckuit psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa ® Kiaccupukamms. Dusudeckne CBOWCTBA  MPEIETbHBIX
OJTHOATOMHBIX CIHUPTOB. BOIopomHBIC CBSI3M MEXAY MOJICKYJIaMH CIIHPTOB.
XUMHUYECKHE CBOMCTBA: peaKIMM 3aMEIICHUS, JeTUApaTalliid, OKHUCICHUS,
B3aMMOJICUCTBE C  OpPraHMYECKUMH ©  HEOPraHWYECKHUMH  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHONIA U METAHOJA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUs M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa U u3oMepus. OcoO0eHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOTOaTOMHBIC CHHPTHI — JTHJICHIJIMKOJNb W TIULEepuH. Du3nueckue u
XUMHUYECKHAE CBOWCTBA: PEAKIIMU 3aMEIICHHS, B3aMMOICHCTBHE C OPTraHUYCCKUMU
U HEOPraHWYECKHMMH KHCIIOTaMH, KadeCTBEHHAs pEaKIus Ha MHOTOATOMHBIE
cnupthl. [IpencraBienne 0 MeXaHW3Me peakluid HYKICO(PUIHHOTO 3aMeIIeHUsI.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TOJMyYeHHS U TMPUMEHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

®ecHon. CTpoeHHE MOJCKYNBl, B3aMMHOE BIIMSHHEC THIAPOKCOTPYIIIBI H
o6enzonbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHUYECKUX
cBoiicTB (enona. KadecTBennnie peaknuu Ha (eHon. ToxcuuHOCTh (DeHOmA.
Crnioco6b1 onydenust v npuMenenne penona. GenondopmanbaeruaHas cMoa.

KapOoHWIbHBIE COCTUHEHHSI — alTbJICTHIBI M KETOHBI. DJIEKTPOHHOE CTPOCHHUE
KapOOHWMJIBHOW TPYIIIBL. ['OMOJIOTHYECKHE PSAABI allbJETHIOB U KETOHOB, OOIIas



dbopmyrna, m3oMepusi U HOMEHKIaTypa. (DuU3MUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHMYECKME CBOMCTBAa  aJbJECTHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHusi. OKUCIEHUE albJIETU0B, KAYECTBEHHBIC PEAKIIUU Ha albICTHUIbI.
CriocoObl OJTy4YeHHs ¥ IPUMEHEHHE alIbJIETH/IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHkIatypa. @u3nueckrue CBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNUA, PEAKIMU C YYacTHEM YTIEBOJOPOJHOIO pajvKaa.
OcoOEHHOCTH CBOMCTB MYpaBbUHOM KHUCHOTHL. [loHSTHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWCTB HEMPENCIbHBIX W aAPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCIOW M
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpuU3nvecKkue U XMMHUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCJION U 11enoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPH AIINX OCTATKU
HEMpeIETbHBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaieBoaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupu0o3a. Ou3nUecKue CBOMCTBA W HaxoXAeHHE B mpupojie. PoTOCUHTES.
XUMUYECKHE CBOMCTBA ITIOKO3bl: PEAKIIUU C YYaCTUEM CIIUPTOBBIX U aIbJIETHIHOM
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeneHue TIOKO3bI, €&
3HAYECHUE B KU3HEACATEIbHOCTH Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoje u npumeHnenue. [lomucaxapuasl: kpaxmain,
JIMKOTEH W 1esutosio3a. CTpoeHHe MAaKpOMOJIEKYJ Kpaxmana, T[JIMKOT€Ha W
HeJUTroNIo3bl.  DU3MUYEeCKHe CBOWCTBA KpaxMalla M LEJUIFOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYEeCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: TUAPOJIN3, TOTyuyeHne 3GUpOB 1eiuToo3bl. [loHstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJE, B3AaUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHUCJIEHHE STUJIOBOTO CIHUPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHUE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAaYeCTBEHHBIC PEAKIMM Ha aibAeTUlbl (C THUIPOKCUIIOM



muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peaknus rammepuHa  C
ruapokcusiom Meau(ll), xumumyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmaia ¢ MOJIOM, PEIICHHE AKCIIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaMm «CHUpTH U
benonb», «KapooHoBbIe KUCTOTHI. CIOXKHBIE ADUPBD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMWHBI — OpraHMYECKUE MPOM3BOJHBIE amMMuaka. Kimaccudukarys aMUHOB:
anupaTUYecKue M apoMaTHYECKHE; IEepPBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoennie Moiiekys, oOmas (Gopmysa, U30Mepusi, HOMEHKIATypa U (pU3MUECKHUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBAE NEPBUYHBIX AMHHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TPEICTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJYyYeHUs] U TpUMEHEeHHEe anudarndyeckux aMuHoB. l[loilyyeHue aHwiMHA U3
HUTPOOEH301a.

AmuHokucIOTEl. HoMeHnknaTypa u uzomepusi. OTAeNbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @OuU3NYecKue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakuusl TMOJUKOHJCHCAIIMK, O0O0pa3oBaHHE TMENTUIHOW CBSI3U.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTH/IOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: THUIPOJU3, JCHATypaIus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWEe OHKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcoiepkaliie  OpraHuYecKue  COCIUHECHUS» U «Pacrnio3HaBanue
OpTraHUYECKUX COCTUHEHUN.

BbicokoMoJieKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIMU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALINS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (HOJUATUIICH, TOJIUIPONUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TMOJUMETHIMETaKpUIAT, TOJUKApOOHATHI,
oy TUIeHTepeTanar). Y Trin3aius 1 nepepadoTka miacTuKa.

DJ1aCTOMEDHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTameHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.



BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUATbHOIO Ha3HAYCHUSA (Tedmon, KEBJIap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPBI, OMopasnaraeMble MOIUMEPHI).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIbHBIX 3a7ad 1o TeMme «Pacno3HaBaHue
IJIaCTMAcC ¥ BOJIOKOH.

Pacuérurle 3amaun.

Haxoxaenue MoJekyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAaXOXKICHUE
MOJICKYJIIPHON (DOPMYJIBI  OPraHUYECKOTO COCOUWHEHHs To Macce (00béMy)
IPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakuuMu W/WUIM HUCXOAHBIX BEUIECTB, YCTAHOBJIEHHWE CTPYKTYpPHOH (QOpMyJbl
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUS], ONpPENENICHUE JOJM BbIXOJAa NPOJAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXIpeIMETHBIX CBSI3€d NPU U3YYEHUH OPraHUYECKOW XUMHUU B
10 knacce OCYILIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUWA, TaK U TOHSITUH, TPUHATHIX B OTIEIBHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, TMIIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETTUPOBAHHUE.

®uzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BElIECTBa, (PU3MUECKHE BEJIMYMHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPrus,
Macca.

buonorusi: kjeTka, opraHu3M, JKOcHUCTeMa, Ouochepa, Metadboau3Mm,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPO(PHBIA THUIM NMUTAHUS, OpOKEHHE,
doTtocuHTE3, IbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPbI, HYKJIEUHOBBIE KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMAaeMble, TOTUIMBO.

TexHonorus: MNHIIEeBbIE MNPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPENICTBA, MAaTEPUAIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHNYECKASA XUMUSA
Teopernyeckue 0CHOBbI XMMHH.



AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPTreTUYECKUE YPOBHH M
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukamnuss XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypaluyd HOHOB.
DNEeKTPOOTPUIIATETBHOCTD.

[lepnognueckuil 3akoH U I[lepuoanyeckasl cucreMa XUMHUYECKUX 3JIEMEHTOB
.M. MenneneeBa. CBA3b NEPUOIUUYECKOTO 3aKOHA W llepruoanueckoi CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHX JIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaM ¢ IepuojaM. 3JHAyYCHUE
nepuoauueckoro 3akoHa /[.M. Meunneneesa.

Xumuyeckass CBsI3b. BHIBI XUMHUYECKOW CBSA3U: KOBAJECHTHAsl, HOHHA,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJIGHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTUS U IJIMHA CBSI3U. [10NSIpHOCTD, HAIIPABIEHHOCTh U
HACBIIAaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BomgoponHas CBA3b.
MexXMOneKyIspHbIE B3aUMOIECHCTBHS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (HA MPUMEPE COECTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHrEe 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAMHALIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHHs.  THIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHubie pactBopsl. IIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPALIMM PACTBOPOB:
MaccoBasi JOJIsl BEHIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpaus. HacelleHHsle u
HEHACBIILIEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIeCTB. TpUBHAIbHBIC
Ha3BaHMS OTJIEJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaimsa XuMHUUeCKUX peakiuii B HEOPraHWYECKONW U OPraHUYECKOM
XAMHUHU. 3aKOH COXPAHEHMUS MACChl BEUIECTB; 3aKOH COXPAHECHUS U IPEBPAIICHUSA
SHEPIUM MPU XUMUYECKUX peakiusix. TernaoBbie 23 (HEKThl XUMUYECKUX PEaKIUi.
TepMOXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (haKTOPOB.
['oMoreHHbI€ U TeTEpOreHHbIe peakiuu. KaTanus u katanu3aTopsl.

OO6paTtuMble U HeoOpaTUMbIE peaklni. XUMHUeckoe paBHoBecue. KoHncranTta
XMMHUYECKOTO paBHOBeCHUA. DakTOpbl, BIMSIONIME Ha IOJOKEHHUE XUMHUUYECKOIO



PaBHOBECHS: TEMIEPATYpPa, AABJICHUE U KOHILIEHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextposntnyeckass aucconuarnus. CWibHbIE M CIAObIE 3JEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpasibHas,
nienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT0 OOMEHa.

OKHCIIUTENPHO-BOCCTAHOBUTENbHBIE — peakuud.  CTeneHb  OKUCIIEHUS.
OkucnauTens W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTAaHOBJICHUSI.
BaxxHeiilline OKHCIMTEIM W BOCCTAHOBUTEIM. MeTONl 3JEKTpOHHOro OalaHca.
DJIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
pa3NoKEeHHE MEepPOKCHIAa BOJAOPOAA B NPHUCYTCTBUHM KaTalW3aTopa, MOJAEIU
KPUCTAJUIMYECKUX PEHIETOK, POBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OIpeiesieHue
Cpeabl pacTBOPOB C MOMOIIBID WHJHUKATOPOB, M3YYEHUE BIMSHUS Pa3IHMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKUUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuyeckasi Xummusi.

[lonoxxenne HemetamioB B Ilepuogndeckoil CcUCTEME XUMHUYECKHX
anemenToB J[.M. MenneneeBa u 0coOEHHOCTH CTpOeHUsl ux aToMoB. Dusnueckue
CBOMCTBa HEMETAJUIOB. AJJIOTPONUS HEMETAJUIOB (HAa MpPUMEpE KHUCIOPOJa, CEPHI,
dbocdopa u yraepoaa).

Bonopoa. Ilomydenue, ¢uznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
ToNNIMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MojgydyeHus, (U3NYECKUe U
XUMUYECKUE CBOMCTBA. ['aioreHoBOgOpoAbl. BaxkHelue KUCIOpoAcoIepKallinue
COENIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIICHHBIE CIIOCOOBI MOTYyUYCHHUS
rajgoreHoB. [IpumeHeHune rajJoreHoB U uX COCIMHEHNM.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TMOJYYEHUS
kuciopoaa. OuU3NUeCKUe U XUMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenue B TpupoJie, CIOCOOBI MOJNydeHHUs, (HU3NUECKue U
xumudeckue cBoictBa. CepoBogopon, cymbbumasl. Oxcun cepwi(1V), oxcua
ceprl(VI). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIIOTHI. [IprMeHeHne cepol U €€ COeIUHEHUN.

Azor. Haxoxnmenue B mpupojie, CHOCOOBI TMONMy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCHIIBI a30Ta. A30THUCTasI U a30THAA
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azota
U €r0 COeIMHEHHUI. A30THbBIE yIOOpEHHUS.



®ochop. Haxoxmenwe B mpupone, CHocOObI MOMydeHUs, (U3UYECKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl dochopa, dochopuas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuaeruit. PocdopHbIE
yao0peHus.

VYrinepoa, HaxoXIeHUE B NpUpoje. AJUIOTPONHbIE MOJIUDPUKAIIUU.
duznyeckue W XHMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yraepoaa(ll), oxcun yraepona(lV), yronpHas kuciota m e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOJOM, U €ro
COeJIMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MOMy4eHHs, (pU3MUECKHe U
xumuyeckue cporctBa. Oxcun kpeMHus(l1V), KpeMmHHEBas KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KkpeMHus U ero coeAnHeHnil. CTEKI10, ero noixy4eHue, BUAbl CTEKIIA.

[Tonoxenue MeramuioB B Ilepuonyeckoil cucTeMe XUMHAYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CruiaBel METAIIOB.

ONEeKTPOXUMHUUYECKUN psAJl HampsDKkeHUd MetauioB.  OOmme  crnocoObl
NOJIy4ECHUS METaJIOB: TUAPOMETAILTYPIUs, MAPOMETAITYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTBI OT
KOPPO3HH.

Oobmas xapakrepuctuka MetamwioB |A-rpynnsl Ilepuonnyeckoil cuctemsl
XUMUYECKUX OdJeMeHToB. Hatpuii u xkanmuii: mnomydeHue, GU3MYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB U UX COCINHEHU.

Oo6mas xapakrepuctuka metaioB |IA-rpynmer Ilepuonnyeckoit cucTteMbl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHEe U
XUMHUYECKHE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB W HX COEIWHEHUU.
’KéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMHUHMI: TTOTy4eHue, (pUu3ndeckue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA M €ro coequHeHuH. AM@oTepHble CBOWCTBAa OKCHUIA U
TUAPOKCU]IA ATFOMUHUSA, TUAPOKCOKOMILIIEKCHI aITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To004HbIX moarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkne U XMMUYECKHE CBOMCTBA XpoMa U €ro coequHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u auxpomatsl, HX
OKHCJIUTEbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

dusnyeckne W XUMHAYECKHE CBOMCTBA MapraHlua W €ro COEAWHECHUU.
Baxwueiimme coequnenuss wmapranua(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(VIl). Ilepmanranat kanus, €ro OKUCIUTENbHbIE CBOMCTBA.



du3nyeckue U XMMHYSCKHE CBOMCTBA Kejie3a M ero coeguHeHuid. OKCHUIbI,
rugapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydyenue u npuMeHeHue xene3a
Y €r0 CILIABOB.

dusnyeckre 1 XUMUYECKUE CBOMCTBA MeIU U €€ coenqnHeHui. [lomydyenue u
MIPUMEHEHHUE MEU U €€ COCTMHECHUM.

[Muuk: momydyenue, (u3mUeckrue M XUMUYECKHUE CBOHCTBA. AMQOTEepHBIC
CBOMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pumenenue
LMHKA U €ro0 COCIMHECHUM.

OKCINEpUMEHTANbHBIE METOJIbl HM3YyYE€HUs BEIIECTB WU MX IPEBPAILCHUIA:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIE, HW3YYCHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJCHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBUE IIMHKA U JKEJe3a C pacTBOPAMHU KHUCIOT U
1IEJI0YEH, KAYECTBEHHbBIE PEAKLIMU Ha HEOPraHWYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KAaTHOHBbI METAJUIOB, B3aWUMOJICHMCTBUE THUIAPOKCHUIOB AJTIOMUHHS WU IIMHKA C
pacTBOpaMu KHCJIOT U IIEJOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (Hochop U UX COECTUHEHUS»,
«MeTtasibl TIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHUS U KU3Hb.

Ponb xumMuu B 00ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedectsa. [lonsTue
O HAy4YHBIX METOJAaX IIO3HAHUS M METOAOJIOTUM HAYYHOTO HCCIIEIOBAHUS.
HayuHble TpUHLIMITBI OpraHU3aluu XMMUYECKOTO MpOU3BoACTBa. [IpomblnieHHbIE
CIIOCOOBI MOMYYEHUSI BAKHEHUIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuieHHbIE CITOCOOBI TOJIYYeHUSI METAJUIOB U
CIJIaBOB. XMMHMYECKOE 3arpsi3HEHUE OKPYXKAIOWIECH Cpelbl U €ro IMOCJIEICTBUS.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 0€30MacHOCTH.

XuMHsi H 340poBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
VCIIOJIB30BaHUs JICKAPCTBEHHBIX IpenapaToB. Posib XumMun B pa3BUTUH MEIULIUHBI.

XuMus TUIIKA: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIE 100aBkU. Poiib XxuMuu B
oOecrieueHUH IMUIIEBOI OE€30MIaCHOCTH.

KocMmetrnueckne u mnapdromepHbsie cpeactBa. beitoBas xumus. [IpaBuna
0e30macHOr0 MCMOJIb30BaHUsl TPEnaparoB OBITOBOW XWMHUUW B TIOBCEIHEBHOU
JKA3HH.

XuMUsL B CTPOUTEIBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHs B CEIBCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbBIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl a1 anekTpoHukd. HaHoTexHomoruu.

PacuéTHrble 3amaun.



Pacuéter: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIIH OHO W3
BEILIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJMYECTBA BELIECTBA) MPOJYKTa
peakiuu, eciau OJHO U3 BEIIECTB JaHO B BHUJIE pPacTBOpa C ONpPEIETEHHOM
MAaCCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJA W MOJIAPHOU
KOHIICHTpAIlMU BEIIECTBA B PACTBOpPE, JOJIM BBIXOAA MPOAYKTA PEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi  MEXNpeaMETHBIX  CBs3ed Tpu  HU3ydyeHUH oOmed u
HEOpraHuveckord xuMuu B 11 Kilacce OoCylIeCTBISETCS Yepe3 MCIOJIb30BAHUE KaK
o0IUX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK ¥ TIOHATHHA, IPUHATHIX B OTIACITBHBIX
MpeIMETaxX eCTECTBEHHO-HAYYHOTO ITUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, Kiaccu(ukalus, NepuoJuIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JEKTPOH, TIPOTOH,
HEUTPOH, MOH, U30TOIBI, PATUOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHD,
BEIIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBAa, HJICAJbHBIN Ta3,
bu3MYecKue BEIMYUHBI, ¢IMHAUIBI H3MEPEHHUS, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, 3KocucTema, ouocdepa, MeTaboIMU3M, MaKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKICMHOBBIC KUCIOTHI, (hePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOTAeMbI€, TOILIIMBO,
pPEeCypCHhI.

TexHOMOTHs: XUMUYECKasl TPOMBIILICHHOCTh, METAJLUTYPTHUs, CTPOUTCIHHBIC
MaTepHabl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsI TTPOMBIIIICHHOCTD,
dbapmarneBTUUECKas MPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETUYECKUX
MpernapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAIIOB, d3JEKTPOHHAs
MIPOMBITIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHUMHUSD» OTPAkKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M MPaBUJIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMK O MEPEOBBIX JOCTIKCHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 370poBOro W Oe3omacHOoro o0pasza KH3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TNPaBWJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  Y4€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

HMHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpaszoBaHus, Oyaymiedl mpodeccur W peaau3anuud COOCTBEHHBIX JKHM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa S3KOJOTUYECKHX MPOOJIeM, BIMSHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCSIIIMX BpEIl OKPYXKaroUen
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HAIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpobJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0seM YCTOMYMBOIO PAa3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOIIUMXCA JaHHBIX C 1EJbI0 MOJy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OoBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yabTaThl OCBOCHUS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PHUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MPH PEIIeHWH Y4YEeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XHUMHUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0OBAHNS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/I0B IT03HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XOJI€ TUaora U/ uiu
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIITOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTH CBOK IIO3HABATEIIbHYIO
NEeSATENIbHOCTD, ONpezensds €€ Ield W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/IaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HCCIEAOBAaTENIbCKUX 3aJad, BbhIOMpaTh Haumboliee
3¢ (}eKTUBHBIA CcrOcO0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIW3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbl IO XUMUHU Ha YIriyOJa&éHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT ClELM(pUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHBIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsAX, CBI3aHHBIX C XUMUEH. B
IpOrpaMMe II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEACTABICHBI MO TOJAaM
W3YUYCHHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHSI Kypca «OpraHuyeckas XuUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU YCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJIHOM CPEAE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHas M MPOCTPAHCTBEHHAs (reoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3axkoH JI. M. MeHneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdekTri, opuentantsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIEPEPabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, MCMOJb30BATh COOTBETCTBYIOUIUE TMOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMil  TMOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIBHBIX
MIPEAICTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QTKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- W TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPraHUYECKUX COSIUHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3aMMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTD OCHOBHBIE orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Yy4YECHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMUYECKOU
GbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBHUSL  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIC 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJCHHEM MPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHUYECKHU I1eJIeCO00Pa3HOTO TIOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ymbTaThl OCBOEHUS Kypca «OOmas u HeopraHmdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIEYCHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEH KyJbTypbl 4YEJOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKAsl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS ANEKTPOJUTHUYECKON IUCCOLUALMNH, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHUYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJI30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUU 10 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUUYECKUE COCTOSIHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBbIBATh CYIIHOCTh: OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMeEPe TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; I11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peaibHbIA U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH,

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHIICHTPAIIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuu; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCJIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJIYKTa peaKiuH; OOBEMHBIX OTHOIICHHIM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TIOMOIIBI) HWHIWKATOPOB, W3YyYCHUE BIUSHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (opmMyaupoBaTh I€Jb HUCCJICIOBAHUS, TMPEICTABISATh B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
nocyol u j1abopatopHbIM O00OpyJOBaHWEM, OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HaBaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTpiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHS OpraHu4YecKuX coenuHeHuit A. M 8 bubamorexa LOK
' P P 8 Y https://m.edso0.ru/d69df650
bytneposa
Hroro mo pazueny 8
Pa3nen 2. Yraesonopoabt
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 Apomatndeckue yriieBo10po/ibl (apeHbl) 8 https://m.edsoo.ru/d69dfe50
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coenHeHust
bu6mmoreka [IOK
1 . D 11 1
3 Crinpret. detos https://m.eds00.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue opranHmyecKkue coeuHeHust
bu6mmorexa [IOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edsoo0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BrIcOKOMOIEKYISIpHBIE COETUHEHNS 6 bubmmorexa [TOK
' yp 8 https://m.eds00.ru/d69df650
Htoro no pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHUX 9 buGnuorexa [IOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHECKHC Peakiii 19 . 3 https://m.edso00.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6nmorexa LIOK
21 Heweranet 31 L 3 https://m.eds00.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
IIpenmeTt u 3HaYEHUE OPraHUYECKON
1 XUMUH, TIPEJICTABIICHHE O MHOTO00pa3nun 1 bubamorexa LOK
1P . P https://m.eds00.ru/3686e6f5
OpPTraHUYECKUX COCTUHEHUM
DJNEKTPOHHOE CTPOEHUE aTOMa yriiepoja
5 (oCHOBHOE M BO30YXIEHHOE COCTOSIHHUS). 1 bubnuoreka [JOK
BasieHTHBIE BOBMOYKHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriaepoaa
XuMH4YECcKasi CBA3b B OPraHMUECKUX
3 coeTMHEHUsIX. MexaHn3Mbl 00pa30BaHUS 1 bubnnoreka [JOK
KOBaJIEHTHOM CBSI3U, CLIOCOOBI pa3phiBa https://m.edso00.ru/8d39f5c8
CBsI3eM
4 Teopus cTpoeHHs OpraHMYECKUX 1 bu6nuorexa [IOK
coenquHenuil A. M. byrneposa https://m.eds00.ru/9e595ch8
Buapl uzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. JJIEKTPOHHBIE bubnnoreka [JOK
5 1
3¢ (HeKTh B MOJIEKYJIaX OPraHuYEeCKUX https://m.edso0.ru/b0e61661
COCIMHEHUN
[IpencraBnenue o kKIacCUPUKANA U
6 cHCTeMaTH4YeCKasi HOMEHKIIaTypa 1 bubmorexa HOK
P https://m.edsoo.ru/c212dd21
(IUPAC) opraHn4eckux BEIIECTB
7 Knaccudukanus peaxiuii B 1 bubnmoreka [JOK

OpPTraHNYEeCKOW XUMHUH

https://m.edsoo.ru/ba5706aa
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CucreMmarusanus U 0000IIEHUE 3HAHUN

bubmuoreka [JOK

8
10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
9 dbopMyIa, HOMEHKIIATypa ¥ H30MepHs, bubnnoreka [JOK
AJEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edso0.ru/25a14636
CTPOCHUE MOJIEKYII
10 DOu3nvecKue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
ATKaHOB https://m.edsoo.ru/3137711c
HaxoxneHnue alkaHoB B IPUPOJIE.
11 Croco0Bb! MOJIyUYEeHHUS U I II)/IMpeHeHI/Ie bubmorexa HOK
yi P https://m.edso00.ru/259b0a5b
AJIKAHOB
[ukoankansl: obmas popmya,
HOMEHKJIaTypa U U30Mepus,
12 0COOEHHOCTH CTPOEHUS U XUMHUYECKUX bubmmorexa [TOK
. p https://m.edso0.ru/156730d2
CBOICTB, CITOCOOBI IONTyYEHUS U
MIPUMEHEHUE
Pemenue pacuéTHbix 3a/1a4 Ha
ompezeNieHue MOJIEKYIIpHON (HOPMYIIbI
13 OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM bubnuorexa [JOK
JOJISIM aTOMOB BJIEMEHTOB, BXOJSIINX B https://m.edsoo.ru/bf84d8eb
ero cocraB. CucremMaTrusanuusa U
000011IeHrEe 3HAHU I10 TEME
AJTKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
opMyJia, HOMEHKJIATypa, JIEKTPOHHOE
14 SI) np OZT AHCTBEHHOE ZIT) OCHHE ’ bubmorexa HOK
pocTp p https://m.edsoo.ru/273b0ale
Mouiekysl. CTpyKTypHasi U LIUC-TPaHC-
M30MEpHs aJTKEHOB
15 ®du3nvecKue U XMMUYECKUE CBOMCTBA bubnuoreka [JOK

ankeHoB. [IpaBuno MapkoBHMKOBa

https://m.edsoo.ru/21069ccd
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CriocoObI nostyueHus 1 IPUMEHEHNE

bubmuoreka [JOK

16
AJIKCHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o treme
17 "I[lonyuyenue sTUICHA U U3yUYEHHUE €I bubmmorexa [JOK
JyHe v https://m.eds00.ru/0941eeds
CBOWCTB
Penrenue pacu€THbIX 3a7a4 HA
18 ompeIeJICHUE MOJICKYJIIPHOI (hOPMYITBI bubmorexa HOK
pedl YU pMy https://m.edsoo.ru/e9ea9921
OpPTaHMYECKOTO BEIIeCTBA
AJIKaIueHBI: CONPSDKEHHBIE,
19 M30JIMPOBaHHBIC, KYMYJIMPOBAHHbBIC bubmmorexa [JOK
P » KYMYZHIp ' https://m.eds00.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOT'O CTPOCHUS
20 XUMHYECKUE CBOMCTBA COMPSKEHHBIX bubnmoreka [JOK
JMEHOB https://m.edso00.ru/e561253d
21 CrocoObI Moy4YeHus: U IPUMEHEHNE bubnmnoreka [JOK
aJIKaJuEeHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKH psijl, oOmias
99 bopmyna, HOMEHKIATypa, JEKTPOHHOE bu6nuorexa [IOK
U IIPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/68b6ccac
MOJIEKYJI, (PU3UYECKHE CBOHCTBA
23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa [JOK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peakiiy Ha TPOHHYIO bubnmoreka [JOK
CBS3b https://m.edsoo.ru/7b1c48da
25 CrocoOsI TOTy4YeHus ¥ TPUMEHEHNE bubnuorexa [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agad: pacu€Tsl 0 ypaBHEHUIO bubnmoreka [JOK
26 .
XUMUYECKOU PEAKITNU https://m.edsoo.ru/5db8e526
27 CucremaTu3aiys U 0000IIeHHE 3HAHUN
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10 TEMC

ApeHBbI: TOMOJIOTHYECKUH Psifl, 00IIast
dopmyna, HOMEHKIATypa. DIEKTPOHHOE

28 Y IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII bubmmorexa [JOK
poctp P Y https://m.eds00.ru/a92a7094
OcH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOICTBA
29 XUMUYECKUE CBOWCTBA aPEHOB: PEAKIIMI bubnuoreka [JOK
3aMeIeHNS https://m.edsoo.ru/a44alaed
XYMUYECKUE CBOWCTBA aPEHOB: PEAKIIUU
30 MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB Bubmorexa LIOK
P A ’ https://m.edsoo.ru/a44alaed
OeH3071a
31 Oco06eHHOCTH XUMUYECKHX CBOWUCTB bubnmoreka [JOK
cTupoIia https://m.edsoo.ru/d5018a54
Pemenue pacu€THbix 3a/1a4 Ha
32 orpeieNIeHue MOJICKYJIIPHOU (DOPMYITBI bubmmorexa [TOK
peit YA pMy https://m.edsoo.ru/53461a2c
OpPTaHMYECKOTO BEIIeCTBA
33 CrniocoOsblI MoTydeHus U IpUMeHEHUe bubnmnoreka [JOK
apeHoB https://m.eds00.ru/6f717d09
34 I'eneTnueckas CBSI3b MEKITY
pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB
Pacu€tel o ypaBHEHUSAM XUMHUYECKUAX
35 peaknuii. CuctemMaTu3arys u
000011IeHrEe 3HAHU I10 TEME
36 [Tpupoanstii ra3. IlonytHble HedTAHBIE
ra3bl
37 KameHHbI#1 yroib 1 IpOIyKTHI €T0 bubnnoreka [JOK
nepepadoTKu https://m.edso00.ru/69b3398b
38 Hedtp 1 ciocoOs! e€ mepepaboTKHu. bubnuoreka [JOK
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[IpumeneHnue npoyKTOB IepepadoTKu
HeTH

https://m.edso0.ru/21f9de78

I'enernueckas CBA3b MEXKIY

39
Pa3JIMYHBIMU KJIaCCaMU yTJIEBOJA0POIOB
["anoreHonpou3BOAHbIE YTIIEBOAOPOIOB:
40 3JIEKT OHHEG CT OCHI/Ie‘yreaKLII/II/I ’ Enbmaorexa IOK
P P P https://m.edso00.ru/82b4d759
3aMelleHus TajoreHa
JleWicTBue 1Iemoueh Ha
41 raJIOreHIIpou3BoIHbIe. B3anmoseiicteue
JUTaJIOTEHAIIKAaHOB C MarHUEM U IIUHKOM
4 Cucremaru3zaius U 0000IIeHHE 3HAHUN bubnmoreka [JOK
o pazzaeny "Yrieromgopobr" https://m.edso00.ru/20e89f22
43 KoHTposbHas pabora 1o Teme bubnuoreka [JOK
"VYrneBonopoasr" https://m.edsoo.ru/95c9e298
[TpenenbHBIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTHUECKUH psif, oOmiast popmya,
44 CTPOEHHE MOJIEK JI:I) U30Me€ I/I}I(I) e bubmmorexa [TOK
P o Pu, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccudukamus,
¢uznueckue cBoicTBa
45 XUMHUYECKUE CBOWCTBA MPEAEIbHBIX bubmuorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE bubmuorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.edso00.ru/484100000000000
[IpocTeie 3¢upsl: HOMEHKIATYpa U
47 I/I;:)Me us (20566HHOCTI/I (1)1/131/}1,§e01<1/1x u Bubmorexa LIOK
pHd, . https://m.edso0o.ru/c2c788b2
XUMHUYECKHX CBOWCTB
48 MHOroaroMHbI€ CIIUPTHI: bubnuorexa [JOK

STUJICHTJIMKOJIb U TJIMLCPHUH, UX

https://m.edsoo.ru/ee4d84aa
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¢du3nveckre 1 XUMUYECKHE CBOWCTBA

CnocoObI MoTy4YeHus: U IPUMEHEHNE bubnuoreka [JOK
49
MHOI'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
®DeHOoJI: CTPOCHHUE MOJIEKYJIbI,
50 buszndeckue cBoicTBa. TOKCHIHOCTD bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
denona
bubmuoreka [JOK
51 XuMHu4eckue cBoicTBa (heHoma
¢ https://m.edso00.ru/037ca5f9
59 CriocoObl nostyyeHus 1 IpUMEHEHNe bubmmorexa [IOK
denona https://m.edsoo.ru/c77ddf4c
[IpakTuyeckas pabora Ne 2. Pemenue
53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmmorexa [IOK
" P " https://m.edsoo.ru/fd0ced09
Crupthl 1 HEHOIBI
54 Cuctemaru3zanusi 1 0000IICHUE 3HAHUIA bubmuorexa [JOK
10 TEME https://m.edso00.ru/1810ch9b
AnbAeTubpl U KeTOHBI: DJIEKTPOHHOE
55 CTpOoeHHE KapOOHUIBLHOU TPYIIIbL; bubnuotexa [JOK
TOMOJIOTHUECKHE PsIIbI, 001Iast https://m.edsoo.ru/b139beaa
dbopMmyna, n3oMepusi U HOMEHKIIaTypa
56 AnbAeTupl U KETOHBI: PU3NYECKUE bu6mmorekxa [IOK
CBOICTBA; pEaKLUU PUCOCTUHEHUS https://m.edsoo.ru/c887425c
57 Peakiiuu okucieHus u KaueCTBEHHBIC bubnmoreka [JOK
pEaAKIUM AJIbJAECTHIOB U KETOHOB https://m.edsoo.ru/a393baad
58 CriocoObI MOTy4eHUs albICTHI0B U bubnmoreka [JOK
KETOHOB https://m.edso00.ru/520d1c51
OZIHOOCHOBHBIE MPEIETbHBIC
but6mmoreka [IOK
59 KapOOHOBBIE KHCIIOTHI, 0COOEHHOCTH

CTPOCHUS UX MOJICKYJI

https://m.edsoo.ru/fec0b113
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N3oMepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnmoreka [JOK
60 .
KHCJIOT, MX (DU3UYECKHUE CBOMCTBA https://m.edso00.ru/700cc87b
61 XUMHUYECKUE CBOMCTBA MPEAEIbHBIX bubnnoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edso0o.ru/40e6e0e9
Oco0EHHOCTH CBOMCTB MyPaBbHHOM
62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX bubmorexa HOK
) P P https://m.edsoo.ru/bb31be71
KHUCIIOT
Oco0eHHOCTH CBOICTB: HETIPEAEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 TUKapOOHOBBIX, TUAPOKCUKApOOHOBBIX buGnnorexa [IOK
P > AP P https://m.edso00.ru/83a08773
kucinot. [IpencraBurenu BoICIINX
KapOOHOBBIX KUCIIOT
64 [TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX bubnmoreka [JOK
KHUCJIOT https://m.eds00.ru/0d162d9d
65 CrocoObI Moy4YeHus: U TPUMEHEHNE bubnunoreka [JOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/7c065c9d
CrnosxxHble 3(hUpBI: TOMOJIOTHYECKUHN PSIJI,
66 obmras go 31) Jfa H30MEPUS U ’ bubmorexa [IOK
MY, P https://m.edsoo.ru/adfffe6d
HOMCHKJIaTypa
67 dusnyeckue U XMMUYECKUE CBOMCTBA but6mmorexa [IOK
a¢upoB https://m.edsoo.ru/ad6b94bh2
Pemenune pacu€THbIx 3a1ay: 1Mo
68 YPaBHEHUIO XUMUYECKOW PEaKIINH, Ha
orpezeNieHue MOJIEKYIIPHOU (HOPMYITbI
OpPTaHHYECKOTO BEIIecTBa
[TpakTuueckast paborta Ne 3. Pemenue
bu6nmoreka [JOK
69 SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME

"Kap6oHnoBsie kucinothl. CI0KHbBIE

https://m.edsoo.ru/486671fb
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a¢upsr"

Kupsl: ctpoenue, pusndeckue u

bu6mmoreka [JOK

70
XUMHUUYECKHE CBOMCTBA (TUAPOIIN3) https://m.edso00.ru/al19c5b98
OcoOEHHOCTH CBOWCTB JKHUPOB,
71 COJZIEPKAIIMX OCTATKH HENPEIEIbHBIX bubmmorexa HOK
ACPIRAM e https://m.edso0.ru/b0331922
JKUPHBIX KUCIIOT. JKUPBI B IPUPOIE
Mpb11a Kak COJIA BBICIIIUX KapOOHOBBIX
79 KHCJIOT, UX Moolee aeicTue. IlonsTue bubmuoreka [JOK
0 CUHTETHYECKHUX MOIOIINX CPEJICTBAX https://m.edso00.ru/3c566565
(CMO)
I'eneTnueckast CBSI3b YIIIEBOIOPOLOB U
73 KHCIIOPOACOIE mamlzz 0 FaHPllzleCKI/IX bubmorexa HOK
P p P https://m.eds00.ru/56790c96
BEIIECTB
72 Pacu€tel o ypaBHEHUSIM XUMHUECKUAX
peaKkuuit
75 Cucremaru3zaius 1 000011eHNEe 3HAaHUN bubnuorexa [JOK
110 TeMe https://m.edsoo.ru/f8eaf2eb
OO06111as1 XapaKTEPUCTHUKA YIIIEBOIOB U
76 Knaccnqmﬁaump TICBO g (MoHO-, 1H- bubmorexa HOK
yr A ’ https://m.edsoo.ru/7a9693al
U TIOJTCaXapy/ibl)
77 Momnocaxapusl: pru3ruecKrue cBoiicTBa bubmuorexa [IOK
Y HaXOXKJEHUE B IPUPOLE https://m.edsoo.ru/b4bdda2d
78 [Ipumenenue ritoKo3sl, €€ 3HaUEHNE B bubmuorexa [IOK
JKU3HENEATENBHOCTH OpPTaHUu3Ma https://m.edsoo.ru/5e61122d
HcaxapuIbl: caxapo3a, MaJIbTo3a 1
79 faKTo3ap Haxox ellzne B IIPUPOJE U bubmiorexa HOK
’ a pHpo https://m.edso00.ru/eb0384e7
MIPUMEHEHHE JUCAXAPUJIOB
80 [Tonmucaxapuasl: cTpoeHUE bubnuoreka [JOK
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MaKpOMOJIEKY, (PU3NIECKHE U
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE

https://m.edsoo.ru/72a04508

81 [TonsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Bubmorexa LIOK
Y https://m.eds00.ru/6216e766
Pemenne pacdeTHsIX 3a1a4 Ha
82 OTpesieNIeHUE JIOJIM BBIXO/A MPOTyKTa Bubmorexa LIOK
p POAYK https://m.edsoo.ru/7fde4 7ef
pEeaKIuu OT TEOPETUICCKH BO3ZMOKHOTO
Cucremaru3zanusi 1 0000IICHUE 3HAHUIA bubmuoreka [JOK
83
110 pasjeny https://m.eds00.ru/08d4364c
KonTponbhas pabota no teme
84 "Kucnopoacoaepikaniiue opraHuIecKue Bubmorexa LIOK
POl " ACPAATIIE OP https://m.eds00.ru/42c6678e
COEIMHEHUS
AMUHBI: K1accu(uKaIms, CTpOSHUE
85 MoJIeKyJ1, o0mias (opmyia, n30Mepust bubmmoreka LIOK
yar, oo pMYyIa, ? ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (U3NYECKUE CBOKWCTBA
86 XuMHYecKue CBOMCTBA amn(paTUIECKUX bubnunoreka [JOK
aMUHOB https://m.eds00.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHUIIMHA,
87 O0COOCHHOCTH XUMHUYECKHUX CBOHCTB Bubmorexa LIOK
https://m.edsoo.ru/39cd21f1
AHWJIMHA
88 CriocoObI MoTy4eHus U IPUMEHEHUE bubmuorexa [JOK
ann(paTHIeCKUX aMUHOB https://m.edsoo.ru/eal38763
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
89 nuzomepus, (pu3nueckKrue CBOCTBa. bubnnoreka [JOK
OTtaenpHbIE IPEICTABUTENH O https://m.eds00.ru/d1773e80
AMUHOKHCIIOT
90 XHUMHUYECKUE CBOMCTBA aMUHOKHCIIOT, UX bubnmoreka [JOK

OMOJIOrMYEeCKOEe 3HAUCHNE aMHUHOKHUCIIOT.

https://m.edsoo.ru/77df705a
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CuHres u TUAPOJIN3 MCIITUA0B

01 benky kak npupoHbIE TTOJIMMEPHI; bu6mmoreka [JOK
CTPYKTYpHI OSJIKOB https://m.edso0.ru/429¢9899
bu6mmoreka [JOK
92 XuMuyeckue CBOMCTBA OEJIKOB
https://m.edso0.ru/6237306d
A3oTconaepskalye reTeporUKINYEeCKIe
93 coe I/IHGHE}I H J'ICI/IH(I))BLIC KHCJIOTHI: bubmorexa LOK
A POV ' https://m.edsoo.ru/521d1431
COCTaB, CTPOEHHUE U OMOJIOTHYECKAS POJIb
[TpakTuueckast pabota Ne 4. Pemenue
94 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuoreka [JOK
"A30TcoAepIKalle OpraHuuYeCKUe https://m.edsoo.ru/8e3c02d1
coequHEHUA"
[IpakTuyeckas padora Ne 5. Pemenue
SKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
95 "
PacnioznaBanue opraHnueckux https://m.edsoo.ru/bde3fdf6
coequHeHuin"
KonTposnbnas pabora no teme
96 "A3oTconepKale OpraHndecKrue bubmmorexa LHOK
p” P https://m.edsoo.ru/ce561bc7
COCIMHCHUS
OCHOBHBIE TTOHATHS XUMUHU
97 BBICOKOMOJICKYJISIPHBIX COSAMHEHUN 1 bubnmoreka [JOK
METO/IbI UX CUHTE3a —IIOJUMEPHU3ALIUS U https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHCAIIUS
98 [Inactmaccel. YTunuzanus u bubnmoreka [JOK
nepepadoTKa MiIacTuKa https://m.edso00.ru/82242e0f
99 DacToMepbl: HaTypaJIbHbIN bubmuorexa [JOK
CUHTETUYECKHE Kayuyku. Pe3una https://m.edso0.ru/246103ec
100 BonokHa: HaTtypanbHbIE, bubnuoreka [JOK
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HCKYCCTBCHHBIC, CHHTCTUUCCKHC.
HOJ'II/IMepBI CIICHHUaJIbHOI'O Ha3HAYCHUA

https://m.edso0o.ru/5963a601

[IpakTuyeckas pabora Ne 6. Pemenue
101 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME

"Pacrio3HaBaHu€e mj1acTMacc U BOJIOKOH'

O00011eHre U cCUCTEMATU3 AL
102 M3YYEHHOTO MaTepuaa o TeMe
"BbICOKOMOJIEKYJISIPHbIE COSUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bu6mmoreka [JOK
https://m.edsoo.ru/3aebd77a

bu6mmoreka [JOK
https://m.edsoo.ru/6a22ble8
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KonTpoabubie IIpakTuueckue 06pa3oBATETBHbIC
padoThI padoTshI pecypeni

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 bubnnorexa [JOK
anemeHT. M3oTomnsl https://m.edsoo.ru/59c112ee

5 CrtpoeHue 3JIeKTPOHHBIX 000JI04YEK aTOMOB, 1 Bu6moteka [JOK
KBaHTOBBIE UnCia https://m.edsoo.ru/b4d9fffa

3 Knaccudukanus XuMHU9ecKuX JIeMEHTOB (S-, 1 bubnuoreka [IOK
p-, d-, f-a;1eMeHTHI) https://m.eds00.ru/61294af9

4 Pacrnipenienenuie 31eKTpOHOB 110 ATOMHBIM 1 bubnnorexa [JOK
opouTasam https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIE KOHPUTYpAIIUU aTOMOB

5 3neMeII{)T0B B OCHO](}I)-ION}I’I;I BO30YXJIEHHOM 1 bubmorexa LOK

https://m.eds00.ru/8149e846

COCTOSIHUH

6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DNeKTPOOTPUIIATETFHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 CHCTEeMa XMMHYEeCKHUX dneMeHToB /. 1. 1 bubnunorexa LIOK
MeHeneeBa, CBA3b C COBPEMEHHOU TEOPUEM https://m.eds00.ru/16957c01
CTPOEHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB

8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMU 1 bubnmnoreka [JOK
IPOCTBIX U CIIOXKHBIX BELIECTB [0 IPYyIIIaM U https://m.eds00.ru/f8468927
nepuojam

9 Cucremaru3anus 1 0000IICHUE 3HAHUM 10 1 bubmuorexa [{OK
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TEMC

https://m.edsoo.ru/8fad2942

Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.

bu6nmoreka [IOK

10
Bonoponnas cBA3p. MexMOIIEKyIIsIpHBIE https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHTHOCTP U BaJIeHTHBIE BOZMOXKHOCTH
11 aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYpbI bubmorexa LOK
' P PYKLYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBieHust 0 KOMIUIEKCHBIX bubmmoreka [JOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl12a
BemectBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHHUs. THIb Bu6moteka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
14 [TonsiTHE O MUCTIEPCHBIX CUCTEMAX. bubnnorexa [JOK
[IpeacraBnenue 0 KOJUIOUIHBIX PaCTBOPAX https://m.edsoo.ru/da2c70e4
HcTunHbIe pacTBOPHI: HACHIIIIEHHBIE U
15 HEHACBIIICHHbIE, PACTBOPUMOCTh brbmmorexa [JOK
> P P : https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnuoteka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenwe 3a1a4 ¢ MCIOJIb30BaHUEM TTOHSITHIA
17 ""MaccoBas J0JI1 paCTBOPEHHOIO BemecTna" bubnmorexa LOK
| P P | ’ https://m.edsoo.ru/785e0ab4
MOJIIpHasi KOHIICHTPAITHs
18 Krnaccudukanus u HoMeHKIaTypa bubmuoreka [JOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubnuotexa [JOK

TEMC

https://m.edsoo.ru/8d2c6a3a
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KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U

bubnunoreka LIOK
20 [Tepuoanueckas cucTeMa XMMHUYECKUX
. https://m.edso0o.ru/70a60aa4
anemenTtoB JI. 1. Menaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”
Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHMYECKON M OpraHN4eCKONH XUMHUU.
21 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH bubmorexa LIOK
p ’ https://m.edso00.ru/6335cdd2
COXPAHEHHUS U TPEBPAIICHUS SHEPTUU MPU
XUMHUYECKUX PeaKIHIX
99 TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA. Bbu6moteka LJOK
TepMoxuMuyeckue ypaBHEHUs https://m.edsoo.ru/d1db86da
93 Bbruncnenus no ypaBHEHUSIM XUMHUECKUX bubnuoreka [IOK
peaKkurii ¥ TEPMOXUMHUYECKHM YPABHEHUSIM https://m.edsoo.ru/87b13954
CKopocTh XMMHUYECKOH peakuuu, e€
24 3aBHCUMOCTH OT Pa3IHyuHbIX (PaKTOPOB.
Karanu3 u kaTanuzatopsl
25 ["'oMOreHHbIe U TeTepOreHHbIE PeaKIH
[IpakTuueckas padora Ne 1 no reme "Bnusinue
26 a3JMYHBIX ()aKTOPOB HA CKOPOCTH bubmmorexa LIOK
P . P " P https://m.edsoo.ru/1facaldl
XUMAYECKON peaKIium
97 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubmmorexa [JOK
XUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
IIpakTruyeckas padora Ne 2 o teme "BnusHue
28 a37MYHBIX ()aKTOPOB Ha MOJIOKEHUE Bubmmorexa [IOK
P P " https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO paBHOBECHUS
29 DJekTpouTHIecKas auccoruanus. CUiibHbIE bu6muoreka [IOK

U ciabbie AIeKTposnThl. CTeneHb

https://m.edsoo.ru/5f766bdf
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JUucconranumn

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

bu6nmmoreka [IOK
.B i H
30 pactBopoB. Bozopoeiii noasatens (pH) https://m.edso0.ru/3966ca89
pacTBopa
31 I'maponus cosneid. Peaknuu, nporekaroniye B bubmmoreka [JOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edsoo.ru/09d5adbd
[IpakTuueckas padora Ne 3 o Teme
32 "XHUMHYECKUE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
f) B P P https://m.edso0.ru/2e3daeb0
ANEKTPOJIUTOB
33 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. bubnnorexa [JOK
Baxxnerime OKUCIUTENN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
34 Mertoa 371eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) bubnnorexa [JOK
Oananca https://m.edso0.ru/fb691387
35 DIEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB brbmmorexa [IOK
P P P P . https://m.edso00.ru/93fb97d2
36 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmorexa [TOK
AP https://m.edsoo.ru/5a859d16
37 Pemenue 3amay pa3nuvHBIX TUIIOB brbmmorexa [JOK
A&P https://m.edsoo.ru/5afa265d
38 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubmuoreka [{OK
TeMe "XuMHuueckue peakiuu' https://m.edsoo.ru/c161eb85
KonrtponsHast pabora o Teme "Xumuueckue bu6muoreka [JOK
39 |
peakuuu https://m.edso0.ru/a8a0a930
[Tonoxenne Hemeramuios B [lepuoanyeckon
40 CHUCTEME XUMUYECKUX deMeHToB []. U. bubnuotexa [JOK
MeHpneneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aToMOB. PU3NYECKUE CBOKMCTBA HEMETAIIIOB
41 AnoTponus HEMETAIUIOB (Ha IpUMepe bubnuorexa [JOK
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KHCIIOpoJia, cephl, hocdopa u yrieposaa)

https://m.edsoo.ru/ef92c91c

Bogopona: nonyuenue, pusndeckue u

bu6nmoreka [IOK

42
XMMHYECKHE CBOMCTBA. [ 'npuibl https://m.edso0.ru/0aa8f613
["anoreHbl: HaX0XIEHHE B IPUPOJIE, CIIOCOOBI
43 MoTy4eHus1, GU3NIECKUE U XUMUICCKHE bubmorexa HOK
Yq ’ https://m.eds00.ru/4e223795
CBOWCTBa
l"anorenoBonopoasl. Baxxnenmue
44 KHCJIOPOJICOACPIKAIINE COCTUHCHHUS bubmotexa [IOK
POACOATPAI A https://m.edso0.ru/6b3255e6
raJIOTCHOB
JlaGopaTopHbIe B MPOMBIIIICHHBIE CIIOCOOBI
45 noyty4deHusi rasioreHoB. [Ipumenenue bubmotexa [JOK
i P . https://m.edsoo.ru/6971aca4
TTOTEHOB ¥ UX COCIUHCHHIA
[IpakTuueckas paborta Ne 4. Pemenue
46 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME bubmorexa [JOK
" P " A https://m.edsoo.ru/8b26fecd
lManorenst
Kucnopon: naboparopHblie U MPOMBIIIITICHHBIE
47 CrOocOObI MOMy4YeHUs, PU3NIECKUE U bubnnorexa [JOK
xumuyeckue cporicta. O30H. [Ilpumenenune https://m.edsoo.ru/c8abc36a
KHCIIOpOJIa U 030HA
bubnunorexa LIOK
48 OKCHUIBI M IEPOKCHU/TBI
A P A https://m.eds00.ru/5c8816a0
49 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa [JOK
AaTP https://m.eds00.ru/2b6d8bab
Cepa: HaxOXJIeHUE B PUPOJE, CIIOCOOBI
50 HOJI1) CHHUSI (1)H3I/Iqecxpll)e E XUMHYECKHE bubmorexa OK
E]q ’ https://m.edsoo.ru/46afae16
CBOWCTBa
bubnmoreka [JOK
ol CepoBoniopof, cyabhuabt ubsmoreka 11

https://m.edso0.ru/7¢c875999
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Kucnoposconepxaiiue COeIMHEHUS CEPBI.

bubnunorexa LIOK

52
Oco0EeHHOCTH CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[TpakTuyeckas padora Ne 5. Pemenue
53 SKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u bubmmorexa [JOK
< P | A P https://m.edsoo.ru/Oafb05e4
e€ coeIMHCHUS
A3OT: HaXOXkJIeHUE B MPUPOJIE, CIIOCOOBI
54 oTydeHus1, GU3NICCKHUE U XUMUICCKHE bubmorexa LOK
Y‘* ’ https://m.edsoo.ru/badd2255
CBOWCTBA. AMMUAK, HUTPH/IBI
Kucnopoaconepxaiiue coequHEHHS a30Ta. bubnunoreka LIOK
55 . .
OCc0OEHHOCTH CBOWCTB a30THOW KHCIJIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeneHue a30Ta U €ro COeIMHEHUM. Bbu6moteka [JOK
A30THBIE y100OpEeHUs https://m.eds00.ru/129f5059
dochop: HaxXOXKICHHUE B IPUPOJIE, CIIOCOODI
dop 8 PHPOA bubnuoreka [{OK
o7 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE
N https://m.edsoo.ru/9a6b43ec
coiictBa. @ochunpl u pochun
58 Oxcunsl hocdopa, pochopcoaepxarine bubnmoreka [JOK
kucaoThl. Comu pochopHOit KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue ocdopa u ero coeTMHEHUH. bubmmnoreka HOK
docdopHbie y1oOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Pemenue
60 IKCITEPUMEHTAIBHBIX 33124 10 TeMe "A30T U bbmmorexa [JOK
P g https://m.eds00.ru/8175ac3f
dhocdop u ux coenuHeHUs"
Yrinepos: HaxoXJIeHUE B IPUPOJIE,
61 annoi3 (f[nHHe Moﬂ nduka En'p(bi:mqecxne u bubmmorexa LIOK
p vﬂ T https://m.edsoo.ru/1eb19f9e
XUMHYECKHE CBOMCTBA, TPUMCHECHHE
62 Oxcun yriepoaa(ll), okcua yrinepona(1V), bubnuotexa [JOK
yrojibHasi KUCJIOTa U €€ COIU https://m.edsoo.ru/dba58adf
63 Pemenue 3amay pa3nuvHBIX TUIIOB but6mmoreka [IOK
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Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI

https://m.edso0.ru/6029b609

64 MoTydeHus1, GU3NIECKHUE U XUMUICCKHE bubmmorexa [JOK
M https://m.edso00.ru/143558ab
CBOICTBa
65 Oxkcua kpemuus(1V), kpeMHueBast KUCOTa, bubnmnoreka HOK
CUJIMKATBI https://m.edsoo.ru/3170e7b1
[IpuMeHeHne KpEMHUS U €70 COCITUHEHUM. bubmorexa [JOK
66 CreKno0, ero TonyHenHue, BHb CTEKT https://m.edso0.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [JOK
https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 0000IIeHNEe 3HAHUH IO bubnnorexa [JOK
teme "Hemerasmib" https://m.edsoo.ru/6e864db5
" " bubnuoreka [IOK
69 KonTtponsHas padora no reme "Hemeramisl https://m.edsoo.ru/d0484cT6
70 AHanu3s pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubmmnoreka HOK
KOPPEKIIHSI OIIHOOK https://m.edso0.ru/2b7e9510
[Tonoxenne mMeramios B [lepuognyeckoin
71 CHUCTEME XUMUYECKUX DIIEMEHTOB. bubnuoreka [IOK
Oc00EHHOCTH CTPOCHHUS DIIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000JI0YeK aTOMOB METAJIJIOB
79 O6mue Gpuznueckre CBOMCTBA METAIIOB. bubnunorexa LIOK
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bubnunorexa LIOK
73 Cnuael MeTaimioB. Koppo3usi meTamioB https://m.eds0o.ru/42b872e3
74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB bubmmorexa LIOK
https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECCKUIN PSI HAPSHKCHUHA bubnuotexa [JOK
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https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
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MeTauioB. O0Iue criocoOb! MOTydeHHs
METaJLIOB

https://m.edso0.ru/94eb377a

OOm1ast xapakTepucTiKa MeTayuioB | A-rpymisl
[leproanueckoi CUCTEMbI XUMUYECKUX
aneMeHTOB. Harpuii n kanuii: nony4yeHue,

bubnunorexa LIOK

76
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COETUHEHUN
Oo6mas xapakrepuctuka metamioB [1A-
rpynisl [leprpoaudyeckoi cucTemsl
77 XAMUYECKHX JIEMEHTOB. Maruuii v KaJIbI[Ui: bubnunoreka LIOK
noJiyuyeHue, GU3nYecKue 1 XUMHUIECKHe https://m.edsoo.ru/7c3e49c0
CBOCTBA, MPUMEHEHHE POCTHIX BEIIECTB U
HUX COeIUHEHUN
78 JKécTkoCTh BOBI M CHOCOOEI €€ yCTpaHEHUS bubnmorera IOK
yerp https://m.edsoo.ru/c74bfae9
79 AnroMuHuU: ony4yeHue, Gusndeckue u bubmmnoreka HOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AMpoTepHbIe CBONCTBA OKCHIA U THUIPOKCHIA
80 ATFOMUHUS, TUAPOKCOKOMILIEKCHI AITFOMUHAS bubnnorexa [JOK
» THAD ’ https://m.eds00.ru/5d12d318
UX IPUMEHEHHE
81 Permienue 3a1a4 pa3inyHbIX THIIOB
[IpakTuueckas padora Ne 7. Pemenue
82 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME bubnmorera LHOK
" P " https://m.edso0.ru/27a4af43
MerTasl TIaBHBIX TOATPYIIT
OO6mr1ast XxapakTepruCTHKa METAJIJIOB TTOOOYHBIX
. bubnuotexa [JOK
83 noarpymnm (b-rpymm) [leprnoandeckoit

CUCTEMBI XUMHYCCKHX 3JICMCHTOB

https://m.edsoo.ru/610d7431
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DU3NYECKUE U XMMUYECKUE CBOMCTBA XpOMa U

bubnunorexa LIOK

84
€ro COCIMHEHUM, UX IPUMEHEHUE https://m.edso0.ru/9911bef3
Baxwnelinme coelMHEHUs Maprasiia.
85 [TepmaHraHaT KaJIvs, €0 OKUCIUTETHHBIC bubmmorexa [JOK
P ’ https://m.eds00.ru/039d69c8
CBOICTBa
duznyeckue 1 XMMHUYECKHE CBOICTBA Kene3a
86 u ero coeauHenuii. [lonmyuenue u npuMeHeHne bubmmorexa [JOK
A ' i P https://m.edsoo.ru/1b7f8741
CIUIaBOB KeJie3a
87 du3nYeCKre U XMMUYECKUE CBOMCTBA MEJIU U bubnuorexa [IOK
€€ COeIMHEHUH, UX IPUMEHECHHUE https://m.edsoo.ru/2bc0f954
DuU3NYECKUE U XMMUYECKUE CBOMCTBA IMHKA U
88 €ro COeAMHEHUN, UX IIPUMEHEHIE buGnuorexa [IOK
’ p ' https://m.edsoo.ru/b1f2beal
' 1pOKCOKOMITIIEKCHI IIUHKA
[IpakTuueckas padora Ne 8. Pemenue
bubnmorexa LIOK
89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
' https://m.edso00.ru/a6e352ea
"MeTaibsl TOOOYHBIX MOArpyHH"”
90 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB brbmmorexa [JOK
A&P https://m.edsoo.ru/a8b83d83
O0600611eHre U crucTeMaTU3alus U3Y4eHHOTO bubnnorexa [JOK
91 n n
Marepuaiia rno reme "MeTaibl https://m.edso0.ru/e91fe975
bubnunorexa LIOK
92 KontponbHas padora mo teme "Mertamibr"
P P https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI, bubmuoreka [JOK
KOPPEKIHs OINO0K https://m.edsoo.ru/9ebff2fd
Ponpb xumun B o6ecrieyeHu yCTOHYHBOTO
94 a3BUTHUA YenoBeuecTBa. [loHATHE 0 HAYUHBIX Bubmmorexa [IOK
P ' i https://m.eds00.ru/080fe1f0
METOJIaX MCCIICIOBAHUS BEIIECTB
95 Hayunbie mpuHIIUTIBI OpraHU3aluN bubnuoreka [JOK
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XUMHUYECKOTO MPOU3BO/ICTBA.
[TpombIIEHHBIE CITOCOOBI TTOJTYYCHUS
Ba)KHEHIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f

XUMHUYECKOE 3arpsA3HEHUE OKPYKaAOUIEH bubnmnoreka HOK
96 1
Cpedbl U €ro MOCHEACTBUS https://m.eds00.ru/9f11bf51
97 XUMUA U 3J0pOBbE YesoBeKa. JIekapcTBEeHHbIE 1 bubnmnoreka HOK
cpencTBa https://m.eds00.ru/a6552721
08 Xumus mui. Poiab xuMuu B o0ecrieueHnu 1 bubnunoreka LIOK
MUIIEBON OE30ITaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrndaeckue n napproMepHbIe CpeCTBa. 1 bubnnorexa [JOK
BbeiToBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENIbCTBE. BaxkHelme
100 CTPOUTEIbHBIE M KOHCTPYKIIMOHHBIE 1 bubmorexa HOK
P 1248 https://m.edsoo.ru/61e69003
MaTepHuabl
XUMHS B CENIbCKOM XO03siicTBe. Opranuyeckue bubmuoreka [IOK
101 1
U MUHEpaJIbHbIE YI00pEeHUS https://m.edsoo.ru/fd39587d
102 Cucremaruzanus 1 0000IIeHe 3HAHNU 110 1 bu6mmoteka IIOK
TeMe https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMpPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

1

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

11

OCHOBOIOJIAralouue MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTATIH ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULIATENBHOCTb, CTENEHb OKUCJICHHUS,
XUMHYECKass CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3U), THOpUIAM3AIMSL
aTOMHBIX oOpOuTaneil, KpUCTaJUIMuecKas peméTka, MOJb, MOJSpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTHHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YIIIEPOIHBIN
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKkai, HU30MEpbl, CTPYKTypHas
dbopmyna,  uzomepus  (CTpyKTypHas,  TeoMeTpuueckas  (Uuc-,
TPAaHCHU30MEpHSI), TOMOJOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHCIIOPOJI- U a30TCOJEPIKAIINE COECIUHEHUS, OMOJOTMYECKH AaKTHBHbIE
BellecTBa (yriaeBOIbl, KUPBI, OETKHU), MOHOMED, IOTUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYIIIPHBIE COCUHEHHS, KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SHAOTEPMHUUYECKHE, PEaKIIMM MOHHOIO OOMEHa, TOMO- U T€T€pPOreHHbIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIMTHI,
NMEKTPOJINTUYECKAS AMCCOLUALNS, CTENIEHb TUCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XUMHUYECKOE PABHOBECHE)

1.2

1.3

14

TEOPUH U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHUS OPTaHUYECKUX
BemectB A.M. bytnepoBa, Teopusi AIEKTPOTUTHYECKON THCCOIUAINH,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHMHM, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKaIMEe B OCHOBE MOHUMAHMS NMPUUYMHHOCTH U CHUCTEMHOCTH
XMMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKI_II/Iﬁ .
TCPMOANHAMHUYCCKUX u KHHECTHYCCKHUX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUSA, O XUMHUYCCKOM PABHOBECHHU, TUCIICPCHBIX CUCTEMAax

(hakTOJIOTHUECKNE CBEIEHUS O CBOWCTBAX, COCTaBE, TOJYYCHHH |




0e301macHOM HCIIOJBb30BaHHUH BaXKHEHIIINX HCOPTraHNYCCKUX n
OpraHNYCCKUX BCHICCTB B 6BITy u HpaKTH‘{eCKOﬁ JACATCIIbHOCTH

YECJI0BCKa

1.5

2.1

o0mIye HaydHbIe MPUHIMIBI XHMHYECKOTO MPOU3BOJACTBA (Ha MpuUMeEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, IMepepaboTKU
HedTH)

ChopMUPOBaHHOCTh YMEHUH BBISBIISTh:

XapaKTECPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
NPUMCHATE COOTBCTCTBYIOIIMEC IIOHATHA IIPpHU OIMMCAHUH CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX NPEBPALICHUN

2.2

B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C TMOHATHSIMH W IPEACTABICHUSIMHI
JOPYTHX MPEAMETOB sl 00Jee OCO3HAHHOTO MOHUMAHUS W OOBSCHCHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA

3.1

Cq)OpMI/IpOBaHHOCTL YMCEHHS UCITIOJIB30BATh:

HaMMCHOBaHUA XHMHYCCKHX COCI[I/IHGHI/II‘/‘I MCKAYHAPOAHOI'O COrO3a
TeOpeTH‘IeCKOﬁ n HpHKHaZ{HOﬁ XUMHUU W TPUBHAJIBbHBIC HA3BAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjacCaM OpPraHu4Y€CKUX H

HEOPraHWYECKUX COCIUHEHUN

3.2

4.1

4.2

4.3

XUMHAYECKYI0 CHMBOJHMKY JUIS COCTAaBICHHS (OPMYJI HEOPTaHUYECKUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATS!

HEOPraHWYeCKUe BEIEeCTBa, CAMOCTOSITEIbHO BBIOMPATh OCHOBAaHUS U
KPUTEPUU [T KITaCCU(PUKAITIH N3y4aeMbIX XUMUYECKUX OOBEKTOB
OpraHMYecKHe BEIIeCTBA, CAaMOCTOSATENIbHO BBIOMpAaTh OCHOBaHUS U
KPUTCPHUU IJIA I(J'IaCCI/I(l)I/IKaIII/II/I HN3Yy4aCMbIX XUMUYCCKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIONIMX BEIIECTB,
TErIOBOMY  3(PPEKTy peakiud, W3MEHEHUIO CTENeHEeW OKUCIICHUS

2JIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTaau3aTopa)

CpopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPHU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos llepuoanueckoit cucrems . 1.
MeHpeneeBa U UX BaJE€HTHBIE BO3MOKHOCTH, HCTIONB3Ys MOHATHUS S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU

ChopmupoBaHHOCTh yYMEHUS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMMYECKUX AJIEMEHTOB M 00pa3yeMbIX UMH COECIUHEHHH IO

NepuoiaM U rpymniam




ChopMUpOBaHHOCTh YMEHHUSI COCTABIISATh YPABHEHUS XUMHUYECKUX

peakuil ¥ pacKpbIBaTh UX CYLIHOCTD:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ MOoCpCACTBOM COCTABJICHUA

ANEKTPOHHOIO OajlaHca 3TUX peakLuit

1.2

7.3

8.1

8.2

10

yYpaBHEHUs pEaKUM pa3JIMYHbIX THUIIOB, TOJHBIE M COKpAIIEHHbIC
ypaBHEHHUS peaKuii HOHHOTO 0OMeHa, YYUTHIBas YCIOBUSA, IPU KOTOPBIX
9TH peaklUy UAYT J10 KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUIPOKCOKOMITJIEKCOB I[IMHKA U aJTFOMUHUS)
ChopmupoBaHHOCTH YMEHHUS MTOATBEPKIATh:

Ha KOHKDETHBIX IIPUMEpPax XapakTep 3aBUCHUMOCTH PEAKLMOHHOM
CIOCOOHOCTH OPTraHMYECKUX COCOUHEHWH OT KpPAaTHOCTH W THUIA
KOBAJICHTHOM CBS3M (OG- U T-CBSI3H), B3aUMHOTO BJIMSIHUS aTOMOB U IPYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peann3aliy pa3InyHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBaA BEIIECCTB COOTBCTCTBYHOIIUMU

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopMupoBaHHOCTb YMEHHUSI XapaKTepU30BaTh COCTaB M BaKHEHIIMe
CBOMCTBa BEIECTB, MPUHAIISKALIMX K ONpEeAeNEHHbIM KiaccaM U
rpynmnaM coeMHEHUN (IIPOCThIE BEIECTBA, OKCU/bI, TUIAPOKCUIbI, COJIH;
YTJIEBOAOPO/IBI, TPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, ANIbIAECTH/IbI, KETOHBHI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(UPBI, XKHUPBI, YIJIEBOJbI, AMUHBI,
aMUHOKHCIIOTBI, OETIKN)

ChopMupOBaHHOCTb YMEHHUS TPOBOAUTH pACUETHl MO XUMHYECKUM
dbopMyllaM U YpaBHEHMSIM XHUMHUYECKHMX PpEaKIHUH C HCIOIb30BaHUEM

(U3MYECKUX BEJIUYMH:

10.1

10.2
10.3
10.4
10.5

11

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJITHO
W3 UCXOAHBIX BEMIECTB JIaHO B BUJIE PACTBOPA C ONPEIETEHHON MaCCOBOM

JoJIel pacTBOPEHHOTO BEIIECTBA MM JAHO B U30BITKE (MMEET MPUMECH )
MaccOBOU WJIH 0OBbEMHOM TONTH, BBIX0/1a TPOAYKTA PEaKIINH

TETIOBOTO 3P dexTa peakuuit

00BEMHBIX OTHOILICHHI T'a30B

10 HaXOKJCHUIO XUMUYECKOH (POpMYIIBI BeliecTBa

Bnanenue cucreMoi 3HaHMM O METOJAX HAyYHOTO MO3HAHMS SIBICHUU
MPUPOBI, UCITOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE TPUMEHSTh

OTU 3HaHHUA IPU ISKCICPUMCHTAJIBHOM HMCCICIOBAHUNW BCHICCTB W IJIA




OOBACHEHHS XHUMHYECKUX ﬂBHeHHﬁ, HMCIOIUX MCCTO B IIPUPOIC,

HpaKTHHGCKOﬁ ACATCIIbHOCTH YCJIOBCKA U B HOBCGI[HGBHOﬁ JKHN3HHU

12

ChopMupoBaHHOCT yMEHHUSI TPUMEHATH (UCIOJNB30BATh) 3HAHUS O
COCTaB€ MW CBOMCTBAX BEIIECTB JUIsI SKCIEPUMEHTAILHON MPOBEPKHU
TUIIOTEe3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKaHUS XHUMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHUA BO3MOXKHOCTEH HMX OCYIIECTBIICHUS;
CUCTEMHBIC XWMHUYECKUE 3HAHWS Ui OOBSICHEHUS W TPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYUYHYIO MPHUPOAY; sl MPUHATHSA

IPaMOTHBIX pPEIICHUH MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMUEH

13

14

15

ChopMHPOBaHHOCTh YMEHUS IUIAHHPOBATh M IMPOBOJMTH XUMUYECKUN
9KCIIEPUMEHT (IIOJY4YE€HHE M H3y4EHHE CBOIMCTB HEOPTaHHMYECKHX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKLIUU YTICBOAOPOAOB
Pa3IMYHBIX KIACCOB M KHCIOPOICOACPIKAIIMX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3a7ad [0  PACHO3HABaHHUIO
HEOPraHWYeCKUX M OPraHUYECKUX BEIIECTB) C COOIOJCHHEM IIPaBHII
Oe3omacHOro  oOpamieHuss ¢ BemecTBaMH H  JabOpaTOPHBIM
obopynoBanueM; (HOpMyIHPOBaTh LEIN UCCIEIO0BAHUS; NPEJICTABIATH B
pa3nmuuHOl (opMe pe3ylbTaThl OIKCHEPHUMEHTa, AaHAJIM3HPOBATh U

OLCHUBATDL UX NOCTOBCPHOCTD

ChopMupoBaHHOCTH YMEHHSI OCYIIECTBIISTH IEIEHANPABICHHBIN MOUCK
XUMHUYECKON H(POPMAIIUY B PA3IMYHBIX UCTOYHHUKAX (HaydyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MacCoBOM nHpopmManuu, ceTh aTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ W HCIONB30BaTh B COOTBETCTBUU C IOCTABICHHOM

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH WU
OIICHUBATh MH(OPMAIMIO C TIO3UIMM HSKOJOTUYECKOW OE€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TiepepaloTKON BemecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  ONACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpPraHU3MbI
ONPENECIEHHBIX BEIIECTB, MNMOHMUMAs CMBICI TOKa3areys NpeaebHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIIEHUS U NPEJOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HA OpPraHU3M

YCJIOBCKa




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

O XUMHUHn
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Teopernueckne OCHOBBI XUMUH
Crpoenue BemectBa. CoBpeMeHHas MOJENb CTpPOEHUs aToMa. Pacrnpenenenue
9JIGKTPOHOB IO SHEPreTHYeckuM ypoBHsIM. Kiaccudukanus XuMUYECKUX
11 aneMeHToB. OCOOEHHOCTH CTPOEHHS SHEPTETUUECKUX YPOBHEN aToMOB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs
KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI
[lepuonnueckas cucrema xumuueckux siaeMeHtoB JI.M.  Menneneesa.
Ousnueckuit cmbicn [lepuoanueckoro 3axona .M. MenneneeBa. [lpuunnsl 1
1.2 3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB DIEMEHTOB M HUX COEIUHEHHMH IO
epuoJiaM M TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHMHM CBOWCTB IPOCTBIX
BEILIECTB, BOJOPOJAHBIX COETMHEHU, BBICIIUX OKCUIOB U T'HIPOKCUIOB
1.3 BanentHocTh. DnekTpooTpuuaTeabHOCTh. CTENEHb OKUCIEHUS
Buner xumuueckoi cBs3M (KOBaJeHTHAsI, HOHHAsI, METAILTNYECKasi, BOJOPOIHAs)
14 1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoNeKyspHbIe B3auMoeicTBus. BemecTBa
' MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTpO€HUs. THIbl KpPUCTANIMYECKUX
peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON peréTKI
15 Xumudeckas ~— peaknusa.  Knaccudukamuss ~— XMMHUYECKHX — pEaKIWid B
' HEOPraHUYECKON ¥ OPraHN4eCKON XUMHH. 3aKOH COXPAHEHMSI MACChl BELLIECTB
1.6 CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB
1.7 TemnnoBbie 3¢ hexThl XMMUYECKUX peakiuid. TepMoxuMudeckue ypaBHeHUs
18 OOpatuMble peakuuud. XHUMUYeckoe paBHoBecue. DakTophl, BIHAIOLIME Ha
' cocrosiHue xumuieckoro pasHosecus. [Tpunnun Jle llarense
Onexrponutuyeckas aucconuanus. CuiabHble M ciadble 3mekTpoiauTsl. Cpena
1.9 BOAHBIX PACTBOPOB BEIECTB: KHCIAsi, HEWUTpaibHas, IienouyHas. CTeneHb
nucconuanuu. Peakiuu noHHOro ooMeHa
110 I'unponus coneii. Monnoe nmpoussenenne Boasl. Bogopoausiil nokaszatens (pH)
' pacTtBopa
CrniocoObl BeIpa’ke€HHUsI KOHIEHTPALMK PACTBOPOB: MaccoBasi A0Jsl paCTBOPEHHOTO
1.11 BElIeCTBa, MOJIApHAs KOHIEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE
pacTBOpBL, pacCTBOPUMOCTh. Kpucramioruaparst
112 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [loBeneHue BemecTB B cpeax ¢
' pa3HbIM 3HaueHueM PH. MeTobl aekTpoHHOro OanaHca
1.13 DNEeKTpOIN3 pacTBOPOB U PACIUIABOB COJIEN




OCHOBBI HEOPTAaHUYECKON XUMUHU

2.1

Knaccudukanus Heoprannueckux coeanHeHuil. Homenkiarypa HeopraHM4ecKux

BCIICCTB

2.2

2.3

2.4

2.5

XUMHUYECKHME CBOMCTBA BAXHEUIIMX METAUIOB (HATpPUM, Kauuid, KaJbLIHM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coenuHeHmid. OOmue
CHOCOOBI OJTYyYEHUS] METAJIIOB

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIJIOB (TaJIOr€HOB, CEpbI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAITUX KUCIOT, BOAOPOJIHBIX COSTUHEHUN )

['eneTnyeckas CBSI3b HEOPraHWUYECKUX BEIIECTB, IPUHAMICKANIUX K PA3ITMYHBIM
KJ1Iaccam

Wnentudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakinu Ha

HCOPraHN4YCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHNUYECKON XUMUH

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKelIeT OpraHU4eCKOH MOJIEKYIIBI.
KpatHocTh xumuueckoil cBsi3u. S- W P-cBsi3U. SP3-, SP2-, SP-ruOpuAHU3aIIH
opOuTaneil aTOMOB yriiepoja. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsatne o  ¢yHkumoHampHOW  rpymnme.  OpHeHTanuoHHBIE  A((EKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenre o KiaccU(pUKalMu oOpraHuyeckux BemecTB. Homenknarypa
OpPraHMYECKUX COEIWHEHUHN (cucTemMarudeckas) W TpPUBUAIbHBIE Ha3BaHMS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

3.4

3.5

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieoduie u snexrpoduie. [Ipasuio MapkoBHukosa. [Ipasuso 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAHOB: rajJOr€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pa3MepoMm 1ukiIa. Peakuuu npucoeIMHEHUs U paIuKaIbHOIO 3aMEILICHUS

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMM MPUCOCAMHEHUS (TajJoreHHpPOBaHUE,
TUIPUPOBAaHUE, TUAPOTrAJOT€HUPOBAHUE, TUApATallUs), TOPEHUs, OKUCIECHUSA WU
noguMepu3anu. IIpoMblnuIeHHBIe M J1a0OpaTOpHBIE CIIOCOOBI  MOJTYYSHHS
AJIKEHOB

Ankaguensl. XUMHYECKHE CBOMCTBA alIKaJUEHOB: PEAKIHMHU IPHUCOEAVHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mnojaumepusauuu. [lomyuenue

aJIKaJIUEHOB




3.8

3.9

3.10

AnkuHbl. XMMHYECKHE CBOMCTBA: PEAKIMM NPHUCOEAUHEHHUS (TaJIOT€HUPOBAHUE,
THJIPUPOBAHUE, THApATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIIOCO0 IMOydYeHHS
IIOJINMEPOB M JAPYTUX IIOJE3HBIX MPOLYKTOB. Peaknuu 3amenienus. l'openue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JJI CBAPKU U PE3KU

MCTAaJlJIOB. HpI/IMeHCHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Ja: peakUUH  ANEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeausi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHMYECKUX CBOMCTB crupoina. lloaumepusauust cTuposna.

Crioco0b1 IOJIYYCHHA U IPUMEHCHUEC apOMATUUYCCKUX YTJIICBOJOPOA0B

Crouptel. IlpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HATpUEM KAk  CHOCOO  YCTAaHOBJICHUS  HaTWYUS
THAPOKCOTPYIIBI, €  TaJOT€HOBOJOPOJAAaMH  KaK  CIOCO0  TMOJIy4eHUSs
pacTBOpUTENel, BHYTPU- U MEKMOJIEKYJISIpHAs IeruapaTanus. Peakius ropenus.
[Tonydyenue »oTaHoNa: peakuuss OpOXKEHHS TIIOKO3bI, TUApATAIUS STHICHA.
OTUJICHTJIMKOJIb M TIUIEPUH KaK MPEACTABUTEIM MPEEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu € HaTpueM, T'HIPOKCHIIOM

Hatpus, Opomom). [lonyuenue perona

3.12

Anpaerunpl. XMMHYECKHE CBOMCTBA MPEACIBbHBIX albJCTHIOB: THAPUPOBAHMUE;
KAueCTBEHHbIE PEAKIMM HAa KapOOHUIBHYIO TPYMNMIy (peakius «cepedpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenue npenenbHBIX
aNbJCTUZIOB: OKHUCJICHUE CIHPTOB, THUJpaTalus amneTuieHa. AICTOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pC€aKkun OKUCIICHUS allCTOHA

3.13

3.14

KapOoHoBbie KHCIOTHI. XHUMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypaBbUHOM KHUCIIOTHI.
[Tonydyenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, albJICrHAOB. BrIcline mpenenbHbE U

HeTpee/bHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuple »¢upsl u xkupbl. CrnocoObl TOMYyYEHUS CIOXKHBIX 3(PHUPOB.
Oobpatumocth peakuuu sTepuduxanuu. IlpuMeHeHne CIOXHBIX 3(PUPOB B
NUIIEBOM M map(roMepHON NPOMBIIIIEHHOCTU. JKHpPBI Kak CIOXKHBIE 3(PHUPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
TUAPUPOBAaHUE, OKHCIeHHe. ['Maponu3, WM OMBUICHHE, >XUPOB Kak CIoco0
MIPOMBIIIJIEHHOTO TOJTY4YE€HHs COJeM BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIK BBICIIHUX Kap60HOBBIX KHUCJIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BI: pEAKIMM C YYaCTUEM CIUPTOBBIX U

aJIBJICTUAHOM TPYII M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHHe TioKo3bl, €€




3.16

3HAQUYECHHE B JKU3HEACSATEIBHOCTH Opranusma. Jucaxapuabl: caxaposa, MajabTo3a.
BoccranaBnuBatonue ¥ HEBOCCTaHABIMBAIOIIME aucaxapuiabl. [waponus
nucaxapunoB. [lonucaxapuasl: kpaxmal, riaukoreH. CTpoeHHE MaKpOMOJIEKYI
Kpaxmaja, [JIMKOTeHa W Ie/uToio3bl. (Du3nueckue CBOWCTBA KpaxMmana U
LEeJUTI0I03bl.  XMUMHMUYECKHE CBOWCTBAa KpaxMmaia: TIHMApOJU3, KauyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LIEJUIHOJIO3bl: THAPOJIN3, MOIYYEHUE
s¢upoB uemwnono3bl. lloHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIETK)

AMUHBI. AMHMHBI KaK OpPraHU4e€CKME OCHOBAHUS: PEAKUUU C BOJIOHM, KHCIIOTaMH,
peakuusi TOpEeHMs. AHWIMH Kak IPEICTaBUTENIb apOMATHUYECKHX aMHUHOB.
XUMHUYECKHUE CBOWCTBA AHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OpOMHOMN
BOJIOM, okucieHue. [lomydyeHue aMHHOB QJIKWJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coeauHeHusi. OCHOBHBIE AMHUHOKHCIOTBI, oOpasyroomue Oenku. XUMHUYecKHue
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYpalUs, KaYeCTBEHHbIE (LIBETHBIC) PEaKIUU

Ha OeJKu

3.18

3.19

3.20

4.1

CrpoeHue u CTpPYKTypa HOJUMEPOB. 3aBUCUMOCTb CBOMICTB IOJIMMEPOB OT
crpoeHusi MoJieKysl. OCHOBHBIE CIIOCOOBI TOJMYYEHHS BBICOKOMOJIEKYJISPHBIX
COCIMHEHMI: peaKIK MOJUMEpU3alui U MoJduKoHaeHcanun. Knaccudukanus

BOJIOKOH

I/I,I[eHTI/I(I)I/IKaI_[I/IH OpTraHUYCCKUX coenuHeHui. Penenue OKCIICPUMCHTAJIbHBIX

3a7a4 Ha pacro3HABAaHUE OPraHUYECKUX BEILIECTB
I'eneTnueckas cBsI3b MEK]y KJIaCCAMU OPTaHUYECKUX COCTMHEHUN
XUMHUS U KU3Hb

XuMmusi B moBcenHeBHOM xu3Hu. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOprOYMMU U TOKCUYHBIMU BEIICCTBAMH, CPEACTBAMU OBLITOBOM XMMHHU

4.2

4.3

XUMHS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MONYTHBIA HedTAHON
rasbl, UX COCTaB U ucnonb3oBaHue. CoctaB HedpTH U e€ nepepaboTka (IPUPOTHbBIE

HCTOYHHUKH yTJ'IeBO,Z[OpO,Z[OB)

XuMHUSLT U DKOJNOTUsl. XUMHUYECKOE 3arpsi3HEHUE OKpPYXKAlolled Cpenbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT
XUMUYECKOTO 3arpsisHeHus. [IpobireMa OTXOJOB W TOOOYHBIX MPOIYKTOB.

AJ'ILTepHaTI/IBHLIC HUCTOYHUKU SHCPTUU

4.4

OO6mwme mpencTaBlIeHUs] O MPOMBIIIIEHHBIX CHOCO0aX MOMYyYEeHUS XMUMHYECKUX

BCIICCTB (Ha npumMepe Mnpou3BOoACTBA aMMHAKa, CCpHOfI KI/ICJ'IOTBI). IlépHasi )51




OBCTHasA MCTAJTYpTHs. Crexiio n CHJIMKaTHasA MPOMBIIIJICHHOCTD.

[Ipombinennass  opranuudeckas  xumus.  CpIpb€  and  OpraHM4ecKou

MIPOMBILIIIEHHOCTH
5 Tunel pacy€THBIX 33184
51 Pacuérbl Macchl BemiecTBa Wil 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BElIECTBa, Macce Wik 00bEMY OJIHOTO U3 yYaCTBYIOIIUX B PEaKIIUU BEUIECTB
5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuérbl 00bEMHBIX OTHOLICHHH ra30B P XUMHUECKUX PEaKIIMIX
5.4 Pacuérbl maccnl (00bE€Ma, KONMMUYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMU, €CIIU
OJTHO M3 BEIIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérbl MmaccoBoit wi 00BEMHOMN JOIM BBIXO/1A MPOAYKTA PEAKIIMU OT
' TEOPETUYECKU BO3ZMOKHOTO
Pacuérel maccnl (00bE€Ma, KOTMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJHO
5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C OMPENEIEHHON MAaCCOBOM A0JIEH
PacTBOPEHHOTO BEILIECTBA
5.7 Pacuérel ¢ ncrionb30BaHMEM MOHIATHH «MAacCOBast OJIS», «MOJIIpHAs
' KOHLICHTPALUS», KPACTBOPUMOCTbY
Haxoxxnenne MoJeKyIsipHO# (opMyIIbl OPraHUIeCcKOTo BEIIECTBA TI0 €T0
5.8 IJIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB, U 110

MpoaAYKTaM CropaHust
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